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1. OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOT' PAMMBbBI
OBIIEOBPA3OBATEJbHOM JUCIUITJIMHBI

1.1. ObaacTh NpUMeHeHHUs IPOrPAMMBI

Pabouas mporpamma o01eoOpa3oBaTeNbHON JUCHUIUIMHBL SBJSIETCS YacThbIO OCHOBHOM
obpazoBatenbHO TporpamMmbl B cootBerctBuu ¢ DPI'OC CIIO mo mnpodeccun 21.02.19
«3eMIIeyCTPOICTBOY.

1.2. MecTto AWMCHMIUIMHBI B  CTPYKTYpe OCHOBHOH  mpodeccHOHATbHOM
0o0pa3oBaTe/IbHOI MPOrpaMMBbI:

Vuebnas muctmmmaa  OVYIIm. 03 Martemarnka sBIseTcs y4eOHBIM — IPEIMETOM
oOs3aTenbpHON TIpeaMeTHOH oOmactu «Marematuka u uHpopmatukay OI'OC cpemnero obiiero
oOpazoBanus. B  mpodeccnoHambHBIX  00pa3oBaTENbHBIX  OPraHM3ALMAX,  PEATU3YIOUINX
00pa30BaTeILHYIO IPOrPaMMy CpeIHETo o01Iero oopazoBanus B mpenenax ocsoerus OITOIT CITO
Ha 0a3e OCHOBHOro o0Omiero oOpa3oBaHMs, y4deOHas MUCHUIUIMHA «MaTemaTuka» u3ydaercs B
obmeoOpazoBatenbHOM 1ukiIe ydeOHoro mmiaHa OIIOIT CIIO nHa 06aze OCHOBHOTro oOOIIEro
o0pazoBanHus ¢ mojryueHueM cpeanero oodmero oopazosanus (IIITKPC, TITICC3).

B yue6npix mmanax I[IIIKPC, TIIICC3 yueOnas mucummuinHa «MaTeMaTHKay BXOIUT B
cocTaB o0IMX 001Ie00pa30BaTeNbHBIX YYEOHBIX AUCLUMIUINH, (POPMHUPYEMBIX U3 00s3aTENbHBIX
npeaMmeTHeix obnacteit @I'OC cpemnero obmiero oOpazoBanus, it npodeccuir CIIO wmm
cnernuansHocTell CITO cooTBeTcTBYIOMIErO Mpo st mpodecCuoHaTFHOTO 00pa30BaHMSL.

1.3. Lean 001e00pa3oBaTeIbHON AN CHUIJIHHBI:

Copepxanuie mporpamMmbl o0meoOpa3oBaTebHor aucnuiuasl OYIIn. 03Maremartnka
HaIpaBJIeHO Ha JOCTWIKEHHE Pe3yIhbTaTOB €€ M3y4YeHHUs B COOTBETCTBHH ¢ TpeboBanusiMu OI'OC
COO c yuetom npodeccuonanpHoit HanpasiaeHHocTH OT'OC CIIO.

1.4. IInanupyemble pe3yJbTaThbl OCBOEHHS 0011e00pa30BATEbHOM JMCUMILIMHBI B
coorBercTBMHU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

OcBoenme conepxkaHus y4eOHOM IUCHMIUIUHBI OOECIEeUMBAET JIOCTHXKEHUE CTyICHTaMH
CIIEYIOIIUX PE3YNIbTaTOB:

* INYHOCTHBIX:

- TPaKIAHCKOTO BOCHHUTAaHUA: C(HOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIUU
oOyuaronierocsi Kak akTHBHOTO M OTBETCTBEHHOT'O WJieHa POCCHIICKOTo 00I11eCcTBa, MPECTaBIEHUE O
MaTeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBICHUN, MPOLEIYp
rpaxaaHckoro oOmiectBa (BBIOOpPBI, OMPOCH M JAPYroe), YMEHHE B3aUMOJICHCTBOBATh C
COLIMANIFHBIMUA MHCTUTYTAMH B COOTBETCTBHUHU C UX QYHKIMSIMHU U Ha3HAUYCHUEM;

- MAaTPUOTUYECKOTO BOCIUTAHUSA: C(HOPMUPOBAHHOCTH POCCUICKON TpaskJaHCKOM
UJCHTUYHOCTH, YBAXKEHHUS K MPOIUIOMY M HACTOSIIEMY POCCUMCKOW MaTEeMaTHKH, LIEHHOCTHOE
OTHOIIIEHHE K JOCTHKEHUSAM POCCHUICKUX MATEMAaTHKOB U POCCHICKOM MaTeMaTHYECKOM ILIKOJIBI,
WCIO0JIb30BAHUE ATHUX JOCTIKEHUHN B APYrUX HAyKaX, TEXHOJIOTHX, chepax SKOHOMUKY;

- IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSA:

OCO3HAHHME  JYXOBHBIX  IIEHHOCTEH  poccHiickoro  Hapoaa,  Cc(HOPMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEIEHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KEHUM HayKu M JESTENbHOCTBIO YYEHOTO, OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTOHYHBOTO OYIyIIEro;

- 3CTETUYECKOTO BOCIIUTAHMUS:

ACTETUYECKOE OTHOIIEHUE K MUY, BKJIIOYAsl 3CTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
0OBEKTOB, 3a/lay, pELIEHUM, pacCyKIeHUl, BOCHPUUMYUBOCTh K MATEMaTHUYECKUM AacleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

- (u3UUeCcKOro BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSITh MaTeMaTHUYECKHUE 3HAHMS B MHTEPECAX 3J0POBOTO U
0e30macHOTO 00pasa KU3HU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0POBBIO (3I0pOBOE MUTAHUE,



cOaaHCUPOBAHHBIN PEXUM 3aHATUI U OT/AbIXa, peryaspHas (u3ndecKasi akTUBHOCTH), (PU3NIECKOE
COBEPUICHCTBOBAHUE IIPU 3aHATUSX CIIOPTUBHO-03J0POBUTEIBHOM IEATEIBHOCTBIO;

- TPYAOBOTO BOCHHTaHUS: TOTOBHOCTh K TPYAY, OCO3HAHHE ILIEHHOCTH TPYHOIIO0OuS,
MHTEpEC K PAa3IUYHBIM cepaM mpodecCHOHANbHON NeSATeNbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW U
e TPUIOKEHHSIMH, YMEHHE COBEpIIaTh OCO3HAaHHBIK BBIOOp Oynymedl mpodeccun wu
peajin30BbIBATH COOCTBEHHBIE )KU3HEHHBIE IJIaHbl, TOTOBHOCTD U CIIOCOOHOCTh K MAaTEMAaTUYECKOMY
00pa3oBaHUI0 M CaMOOOpA30BAaHMIO HA TPOTSHKCHWHM BCEH JKMW3HU, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUH NPAKTUUECKUX 33/1a4 MAaTEMAaTUYECKOI HAIpaBIEHHOCTH;

- 3KOJIOTMYECKOI0 BOCIIUTAHHUS:

C(OPMHPOBAHHOCTh  JKOJOTHMYECKOH KYJIbTYpbl, TOHMMAaHHE BIUSHUS COIMAIBHO-
SKOHOMMYECKHUX IIPOLECCOB Ha COCTOSIHME NPUPOJHOM M COLMAIbHOM Cpenbl, OCO3HAaHUE
rJ1I00aIbHOTO XapakTepa KOJOTUYECKUX MPpoOIeM, OpHUEeHTAIMs Ha TPUMEHEHHE MaTeMaTHIEeCKUX
3HaHMW JJIs peuIeHusl 3a/1a4 B 00JacTU OKpYyKarollel cpefibl, INIAaHUPOBAaHUE MTOCTYIKOB U OILICHKU
MX BO3MOYKHBIX MOCJEICTBUMN I OKPYKAIOILIEN CPEeIbl;

-[IEHHOCTH HAYYHOTO TO3HAHMUSI:

c(hopMUPOBAaHHOCTh MHUPOBO33PEHHUS,

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOMN MpPaKTHKH,
MMOHMMAaHHe MaTeMaTUYECKON HayKH Kak c(epbl YeIIOBEUECKON eATEIbHOCTH, ITAlOB €€ Pa3BUTHS
Y 3HAUUMOCTH JUIS Pa3BUTHUS LMBUIM3ALMHU, OBJIAZICHUE S3bIKOM MaT€MaTUKU M MaTeMaTUYecKOi
KYIbTYpOH KaK CpEIACTBOM IIO3HAHUS MHUPA, TOTOBHOCTb OCYIIECTBISATH MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO JESITEIbHOCTh HHINBUYaIbHO U B TPYIIIE

* MeTanpeIMeTHBIX:

- 0azoevie n02udecKue Oelcmeus KaK 4acms NO3HABAMENbHbIX VHUBEPCATbHbIX Y4eOHblX
oeticmeull:

- BBIABJITH M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKH MaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXKIY NOHATUAMH, (POPMYIUPOBATH ONPENEIECHUS OHATHH, yCTaHABINBATh
CYIIECTBEHHBIN MpPU3HAK KIACCU(PHUKALMM, OCHOBaHMS i 0OOOLIEHUS U CPaBHEHHUS, KPUTEPUH
IIPOBOJMMOTO aHAJIN3a;

- BOCHPUHHUMATh, GOPMYIUPOBATH U IPEOOPA30BHIBATE CYXKIACHUS:

- YIBEpAUTENIbHbIE M OTpULATEIbHBIC, €IUHUYHBbIC, YacTHblE M OOLIME, YCIOBHBIE,
BBISBJIATh MAaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOpeYUs B (paKTax, JaHHBIX,
HaOJIIOEHUAX W YTBEP)KICHUAX, Ipe/ularaTb KPUTEPUM JUIsl BBIABJICHUS 3aKOHOMEPHOCTEH MU
MPOTHUBOPECUHIA;

- JlenaTh BBIBOJBI C MCIOJIb30BAaHMEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX U HMHIYKTHBHBIX
YMO3aKIOYECHUH, YMO3aKIIOUEHUI 110 AaHAJIOTUM; IMPOBOIUTH CaMOCTOSATENBHO J0Ka3aTeIbCTBA
MaTeMaTU4YeCKUX YTBEPXKAECHUH (IpsMble M OT MPOTHBHOIO), BBICTPAaUBaTh AapryMEHTALUIO,
IPUBOAUTH IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHSI U BBIBO/IbI;

- BbIOMpaTh crHoco0 pemieHus ydyeOHOM 3amaud (CpaBHMBATh HECKOJIBKO BapUaHTOB
peleHusi, BbIOupaTh HanboJsiee NoIXOAALINHN ¢ YIETOM CaMOCTOSTENbHO BbIAEICHHBIX KPUTEPUEB);

- 6azosvie uccredosamenbcKkue Oeucmeuss KaK 4acms NO3HABAMENbHLIX YHUBEPCATIbHbIX
yuebHbIX Oeticmeuli. WCIOIb30BaTh BOINPOCHl KaK MCCIENIOBATEIbCKUM HMHCTPYMEHT IO3HAHU,
(bopMynupoBaTh BOIPOCH!, (PUKCUPYIOLIUE MPOTUBOpeUne, NpolieMy, YCTaHaBIMBAaTh UCKOMOE U
IaHHOe, (POPMHUPOBATh THIIOTE3Y, APT'yMEHTUPOBAThH CBOIO MO3HUIINIO, MHEHUE;

- TIPOBOJUTH CaMOCTOSITENIBHO  CIUIAHMPOBAHHBIM  DKCIEPUMEHT, HCCIEJOBAaHUE TI0
YCTaHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4ecKoro OObeKTa, SBICHMS, IPOLECcCa, BBISIBICHHIO
3aBUCUMOCTEH MEXIy OObEKTaMH, SIBICHUSAMH, IMPOLECCaMHU; CAMOCTOSATENBHO (OPMYIHpPOBAThH
0000I1IeHUsT ¥ BBIBOJIBI MO pe3yibTaTaM MPOBEIEHHOTO HAOJIOJEHHUs, MCCIeI0BaHUs, OILIEHUBATh
JOCTOBEPHOCTb MOJYYEHHBIX PE3yJIbTaTOB, BBIBOIOB M 0000IIEHNUH;

- TIPOTHO3MPOBATHh BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIIBUIaTh MPEATION0KEHHS O
€ro Pa3BUTHH B HOBBIX YCJIOBHSIX;

- yMmeHus pabomamv ¢ uH@oOpmayuel KAK YACMb NO3ZHABAMENbHBIX YHUBEPCANbHLIX



YuebHbIX Oeticméuli. BBIABIATh NePHUUNUTH UHPOPMALUHU, JAaHHBIX, HEOOXOAMMBIX AJsl OTBETAa Ha
BOIIPOC U JIJIsI pEIICHUS 3a/1a4H;

- BbIOMpaTh HMH(OPMAIMIO W3 HMCTOYHHKOB PpA3JIMYHBIX THIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UpOBaTh W  HWHTEPHPETHPOBATH HMH(POPMALMIO PA3IUYHBIX BUAOB U GOpM
MIPECTABIICHHUS,

- CTPYKTYpHpOBaTh HMH(POPMALMIO, MPEACTaBIATH €€ B  Pa3snUuHBIX  (opmax,
WLTIOCTPUPOBATH I'PahuIecKu;

- OIICHMBATh HAAE&KHOCTh HMHPOPMALUU IO CAMOCTOSITENBHO  C(HOPMYIMPOBAHHBIM
KPUTEPHSIM;

- YMeHus 00weHus KaK 4acmb KOMMYHUKAMUGHBIX YHUBEPCANbHBIX YYEOHbIX OeUCmEUlL:

- BOCIIPUHUMATH U (POPMYIHPOBATH CYKICHUS B COOTBETCTBHH C YCIOBHSIMA M LEISIMU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W TNHCHMEHHBIX
TEKCTaX, 1aBaTh MOSICHEHUS TI0 XOIy PEIICHHS 3a/laui, KOMMEHTHPOBATH TOJY4YCHHBIH pe3yiIbTaT;

- B X0Jie 0OCYX/IEHHUS 33/1aBaTh BOIPOCHI 10 CYIIECTBY OOCYKIAaeMOW TEMBI, MPOOIEMBI,
pemaemMoi 3amadu, BBICKA3bIBAaTh HJIEH, HAIlCJIEHHBIE HA TIOWCK PEIICHHsS, COTIOCTABISATH CBOU
CYXKIEHHSI C CYXISHHSMH APYrUX yYacTHUKOB JHaiora, OOHApyKWBaTh pa3jMdue U CXOJCTBO
TIO3UIIHIA, B KOPPEKTHOU (hopme popMyTupoBaTh pa3HOTIIACHUS, CBOM BO3PAKEHIS,

- TIPENCTABIIATh PE3YNbTAThl PEUICHHS 3a/1a4d, SKCIEPUMEHTa, HCCIEeNIOBaHHsS, IMPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (pOpMAT BBICTYIUICHHS C YYETOM 3aj]iau MPE3eHTAlMUd U 0COOEHHOCTEH
ayJMTOPHU;

- YMEHUs camoop2anHu3ayuy KaKk 4acms pe2yisimueHblX YHUBEPCAIbHbIX YUEOHbIX OeUCMBUlL:
COCTABJIATH TUIAH, AITOPUTM PEUICHHS 337a49H, BEIOUPATh CIIOCOO pPEemIeHHs ¢ yIETOM UMEIOIIHXCS
peCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh W KOPPEKTHPOBATH BapHUaHTHI
pelieHuii ¢ yaéToM HOBOW MH(OpMaIuy;

- VYMeHUsl CAMOKOHMPOIA KAK 4aACMb PeCYIAMUBHbIX YHUBEPCATIbHBIX YUEOHbIX OeUCMBULL:

- BJIAJIeTh HaBBIKAMM [103HABATEIbHON peduIeKCUU KaK OCO3HAHMsI COBEPIIAEMBIX JIeHCTBUN
Y MBICIMTENBHBIX MIPOLECCOB, UX PE3YJIBTATOB, BJIA/IETh CIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS
Ipolecca 1 pe3yibTara pelleHusl MaTeMaTHUeCKON 3ajauu;

- NpEeIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IPH PELICHUM 3aJaud, BHOCHUTh
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJECHHBIX OLINOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

- OLICHMBAaTh COOTBETCTBME pe3yJbTaTa ILEIU M YCIOBHUSM, OOBACHATH IPUUYHHBI
JOCTHOKEHUS] WM HE JOCTHXKEHMsI PEe3YyJIbTaTOB JIESITEIbHOCTH, HAXOAUTh OIIMOKY, AaBaTh OLIEHKY
IPUOOPETEHHOMY OTIBITY;

- VYMEHUsl COBMECMHOU 0esimenNbHOCMU.

- MOHMMAaTh ¥ MCIIOJIb30BaTh MPEUMYILIECTBA KOMaHAHON M MHAMBUIYaIbHON pabOThl IpU
pemieHMM y4eOHBIX 3ajgay, MNPUHUMATh 1€Jdb COBMECTHOH JIEATEIbHOCTH, IUIAHUPOBATH
OpraHu3allMl0 COBMECTHOH paboThl, pacupenessiTb BHJIbl padoT, AOroBapuBaThCs, 00CYXAaTh
IpOoLECC U pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFOACH;

- y4acTBOBaTh B IPyMIOBBIX (popmax paboTsl (0OCyXkaeHUs, OOMEH MHEHUH, «MO3TOBBIC
LITYPMBI» U UHBIE), BBIIOJIHATH CBOIO YaCTh PaOOTHI U KOOPAMHUPOBATH CBOU JEHCTBUS C APYTrUMHU
YJieHaMM KOMAaH]Ibl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaga B OOLIMI HPOAYKT IO KpPUTEPUsM,
c(OpMYINPOBAHHBIM YJaCTHUKAMH B3aUMO/ICHCTBUS;

-npeJMeTHbIX:

- BJaJIeHHE METOJJaMU JI0Ka3aTelbCTB, AITOPUTMAMHU PELeHHs 3a/1ay;

- yMeHue (popMyaupoBaTh ONpe/IeIeHUs, aKCHOMbI U TEOPEMBI, IPUMEHSATh UX, TPOBOJAUTH
JI0Ka3aTelIbHbIE PacCyXAEHUS B X0JI€ PEIICHNUs 3a/1a4;

- YMEHHE ONepHpOoBaTh MOHATUAMU: CTENEHb YMCIA, JorapuM yKciaa,; yMEHHE BBIOIHATh
BBIUMCIIEHUE 3HAa4YeHUH M TpeoOpa3oBaHUS BBIPAKEHUH CO CTENEHAMU M JoTapu(Mamuy,
npeoOpa3oBaHus APOOHO-PATMOHANBHBIX BBIPAXKCHUIA;

- YMEHHE OIEepHUPOBATH MOHATUSMHU: pallMOHAJbHbIC, UPPALMOHATbHbIE, MOKa3aTENIbHBIE,



CTETIeHHbIE, JIorapu(pMUIECKUE, TPUTOHOMETPUUYECKHE YPABHEHUSI U HEPABEHCTBA, UX CHCTEMBI;

- YMEHHE OTIepUPOBATH NOHATUSIMH:

- ¢GyHKUUMs, HempepbIBHAas (QYHKIUSA, NPOU3BOJHASA, IEPBOOOpa3Has, OIpeNeIeHHBIN
MHTETpa;

- YMEHHE HaXOJWUTh MPOM3BOJHBIC DJIEMEHTApHBIX (DYHKIUH, HCHOJB3ys CIpPaBOYHBIC
MaTepHalIbl;

- UCCIenoBaTh B MPOCTEHIIMX CiydasXx (QYHKIMM HAa MOHOTOHHOCTb, HAaXOIHUTh
HauOOJIbIINE U HAUMEHBIINE 3HAUYCHHSI (DYHKIIUI;

- CTpOHTH TpaMK MHOTOWICHOB C UCIIOJIb30BaHUEM allllapaTa MaTeMaTHYECKOTO aHAIIN3a;
MPUMEHSTH MPOU3BOIHYIO IIPH PEIICHUHN 3aJa4 Ha JIBIKEHHCE;

- pemarth MPaKTUKO-OPHEHTHPOBAHHBIC 3aJ]a4l HA HAHOOJIBIINE W HAUMEHBIINE 3HAYCHUS,
Ha HaXO0XJICHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMEHHE ONepUpOBaATh MOHATHUSMH: paloHaNbHas (DYHKIMSA, TOKa3aTreiabHas (YHKIWS,
cTeneHHas (yHKIUS, Jorapupmuueckass (QyHKUHUS, TPUTOHOMETpUYecKHe (YHKIUHU, OOpaTHBIE
byHKIINH;

- YMEHHE CTPOUTh TpauKH M3y4eHHBIX (YHKIHN, UCTIOIH30BATh TpadUKN NPU U3yYCHHUU
MIPOIIECCOB M 3aBHCHUMOCTEH, NMPH PEUICHWH 3a1ad W3 JPYIHX y4eOHBIX NPEIMETOB M 3aj1ad W3
peabHOM )KU3HU;

- BBIpaXXaTh GOPMyJIaMH 3aBUCHMOCTH MEXY BEIMIMHAMMU;

- YMEHHE pemaTh TEKCTOBBIC 33/1a4d Pa3HBIX THIOB (B TOM YHCIIC HA MPOIEHTHI, TOJTH H
YacTH, Ha JBIDKEHHE, padOTy, CTOMMOCTh TOBApOB W YCIYr, HAJOTH, 3aJadyd M3 OO0JIaCTH
yIIpaBJICHUS JINYHBIMHA U CEMEHHBIMU (PHAHCAMH);

- COCTaBISTh BHIPAKCHUS, YPAaBHEHHS, HEPAaBEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJ1avH,
UCCIIEIOBATh MOTYYEHHOE PELIeHNE U OLIEHUBATh MPABIONOJ00HOCTh Pe3yIbTaTOB;

- YMEHHUE ONEepPUPOBAThH MOHATHIMU:

- cpenHee apudMeTHuecKkoe, MeAMaHa, HauOoJblllee W HaUMEHbIIEe 3HA4YEHUs, pasMmax,
JMCIIepcusi, CTAaHJAPTHOE OTKJIOHEHHE YMCIOBOrO Habopa; yMEHHME U3BIIEKaTh, HHTEPIPETUPOBATh
nH(popMaInio, MpeACTaBICHHYIO B TaOMUIIAaX, HA AMarpaMMax, rpadukax, OTpaKarollyr0 CBOHCTBA
peabHBIX IPOLECCOB U ABJICHUN; IPEACTaBISATh HHPOPMALUIO C TIOMOLIbIO TAOIUI] U AUArPaMM;

- HUCCIIeI0BaTh CTaTUCTHYECKUE IAaHHbIE, B TOM YHCJIE€ C NPUMEHEHHEM TIpaduyeckux
METO/IOB U 3JIEKTPOHHBIX CPE/ICTB;

- yYMEHHUE ONEepHpOBaTh MOHATUAMU: CIIyJalHbII OIBIT U CiIydaiiHOe cOOBITHE, BEPOSITHOCTh
CIIy4aillHOTO COOBITHS;

- YMEHHUE BBIYHMCIATh BEPOATHOCTh C UCMOJIb30BAHUEM I'pahUUECKUX METO/IOB;

- NPUMEHATh (GOPMYJIBI CIOKEHHUS U YMHOXKEHHs BEPOSITHOCTEH, KOMOMHATOPHbIE (aKThl U
(GopMyIbI IpU PELICHUN 3a/1a4;

- OILICHMBATh BEPOSTHOCTH PEATbHBIX COOBITHII; 3HAKOMCTBO CO CIly4alHBIMM BEIUYHHAMU;
YMEHHUE MPUBOJUTH IPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIIMX YUCEI B IPUPOIHBIX U OOLIECTBEHHBIX
SIBJICHUSIX;

- YMEHHE OIepUpoBaTh MOHATHSMHU: TOYKA, IMpsMas, IUIOCKOCTb, MPOCTPAHCTBO,
JBYIpaHHBIN YroJj, CKpEIMBAOLIMECs IpsAMble, apaJlIeIbHOCTh M MEPIEHIUKYIIPHOCTh IPSAMBIX
U IUIOCKOCTEH, Yroil MEXAY HpSAMBIMM, Yrojl MEXIy MNpsMOW M IJIOCKOCTBIO, YroJl MEXIy
IUIOCKOCTSIMHU, PAacCTOSHHE OT TOYKM JIO IJIOCKOCTH, PACCTOSHUE MEXAY NPSAMBIMU, PACCTOSHUE
MEX]ly MJIOCKOCTSIMU; YMEHUE HCHOJIb30BaTh MPH PEIICHUH 33734 U3ydeHHble (aKTbl U TEOPEMBI
IUTAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MHPAa;

- YMEHHE OIEepUPOBaTh MOHATHSIMU: MHOTOIPAaHHMK, CEYEHHWE MHOTOTpPaHHMKA, KYO,
napajiesienune], Npu3Ma, nupamuaa, Gurypa u NoBepXHOCTh BpAIlleHUs, HWINHAP, KOHYC, LIap,
cdepa, cedeHus GUrypbl BpaleHus, MIOCKOCTh, Kacaromascs cgepsl, MWINHAPA, KOHYyca, IUIOIAaIb
MOBEPXHOCTH TNHPAMUIBI, MpPHU3MBI, KOHyca, LMIUHApa, Ijomans chepsl, o0beMm Kyba,
MPSIMOYTOJIBHOTO MapajulesenuIeaa, TMpaMuIbl, TPU3MBIL, [IUIHHAPA, KOHYCa, 11apa;

- yMeHHe M300pakaTh MHOTOTPAaHHUKH U MOBEPXHOCTU BPALICHUS, UX CEYECHUS OT PYKH, C



IIOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE PACIIO3HABATH CUMMETPUIO
B IIPOCTPAHCTBE;

- YMEHHE PacllO3HaBaTh IIPaBUIIbHBIE MHOTOI'PAHHUKU;

- YMEHHE OIEpHUPOBATH MOHATUSMH: ABWKEHHE B MPOCTPAHCTBE, MOAOOHBIE (HUTYpHI B
MIPOCTPAHCTBE; UCIOJIB30BATh OTHOIICHNE IUIONIA/ICH MOBEPXHOCTEH U 0OBbEMOB MOTOOHBIX (QHUTYD
IIpU pELICHNUH 33]1a4;

- YMEHHE BBIYHCIATh T€OMETPUUYECKUE BEIUUUHBI (JIJIMHA, YTOJ1, IUI01Ia/lb, 00BbEM, IJI0IIAAb
MOBEPXHOCTH ), UCTIOJIB3Ysl U3YUEHHBIE (POPMYIIBI U METOIBI;

- YMEHHUE ONEpUPOBATH MOHATUSAMU: IPSAMOYroJIbHAs CHCTEMa KOOPAMHAT, KOOPAMHATHI
TOYKH, BEKTOp, KOOPAUHATHI BEKTOPA, CKAISIPHOE MPOU3BEICHHUE, YTOJI MEKIY BEKTOpaMH, cymMMa
BEKTOPOB, [IPOU3BE/IEHNE BEKTOPA HA YUCIIO;

- HaXOJHUTh C TIOMOUIBIO M3YUYEHHBIX (OPMYJ KOOPIMHATH CEPEIUHBI OTPE3Ka, PACCTOSIHHE
MEXAY IBYMSI TOUKAMH;

- YMEHHE BBIOMpATh MOJAXOAIIMM U3ydeHHBIH METOJ AJIs pPellIeHus 3a/lauM, pacro3HaBaTh
MaTeMaTH4eckue (pakThl 1 MaTeMaTUYECKHE MOJEIU B IMPUPOJHBIX U OOLIECTBEHHBIX SIBICHUAX, B
HCKYCCTBE;

- YMEHUE NPUBOAUTH NPHUMEPbl MATEMaTHYECKUX OTKPBITHM POCCUNUCKOW W MHUPOBOU
MaTE€MaTHYECKOU HAYKH;

- YMEHHE OIepUpOBaTh MOHATUSIMH: OIpeAeTeHHe, aKCHOMa, TeopeMa, CIEJCTBUE,
CBOMCTBO, IPU3HAK, JI0KA3aTEIbCTBO, PABHOCHIIbHbBIE (POPMYITUPOBKH;

- yMeHue QOopMyIHpoOBaTh OOpaTHOE W MPOTHBOIOJIOKHOE YTBEP)KICHHE, NPUBOAUTH
MIPUMEPBI U KOHTPIPUMEPBHI, UCII0JIb30BATh METOJT MAaTEMAaTUYECKO MHTYKIIHH;

- MPOBOJUTH JOKA3aTENbHbIE PACCY)KJIEHUS MPU PEUICHUH 3aJ]lad, OLIEHWBATh JIOTUYECKYIO
MIPAaBUIIBHOCTB PACCYXKIACHUI;

- YMEHHE OIIEpUPOBATh IOHATHAMH: MHOKECTBO, IIOJMHOYKECTBO, OIEPAllMMA HAJ
MHO>KECTBAMH;

- YMEHHE HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN aImapar Ui ONUCAaHUS PEaJbHBIX
IIPOLIECCOB U ABJICHUN U NIPH PELICHUHN 3aJ]ay, B TOM YHCJIE U3 APYrUX y4eOHBIX IPEIMETOB;

- YMEHHE OIepUpOBaTh MOHATUSAMH: Tpad, CBs3HBIA rpad, nepeBo, IWKI, rpad Ha
IUIOCKOCTH; YMEHUE 3aJ]aBaTh U OMUCHIBATh Ipadbl pa3INYHbIMU CIIOCOOAMHU; HCIOIB30BATh Ipadbl
IIPY PELICHUH 3a]1a4;

- YyMeHHe CBOOOJHO ONEpPUpPOBATh MOHATUAMH: COYETAaHHE, I[IEPECTAHOBKA, YHCIIO
COUYETaHUH, YUCIIO IEPECTAHOBOK;

- ounom HerotoHa;

- YMEHHE IPUMEHATb KOMOMHATOPHbIE (PAKTHI M PACcCyXACHUS JUIsl peILIeHHs 3a/1a4;

- YMEHHE OIEepUpOBaTh IOHATHSAMH: HATYypalIbHOE YHCIO, LEJIOE YHUCIIO, OCTaTOK IIO
MOZYJIIO, PAalMOHAJIbHOE YMCIO, HPPALMOHAIBHOE YHCIO, MHOJKECTBA HATYpaJbHBIX, LEJBbIX,
palMOHAJIbHBIX, IEHCTBUTEIBHBIX YHCET;

- YMEHUE MHCIIOJIb30BaTh MPU3HAKU JAEIMMOCTH, HAMMEHBbIIMN OOLMI JenuTens Hu
HauMeHblIee oll1ee KpaTHoe, Alroput™ EBKina npu petieHnu 3aaay;

- 3HAKOMCTBO C Pa3JINYHBIMU NO3ULIMOHHBIMHM CUCTEMAMU CUUCIICHNUS;

- yMeHHe CBOOOJHO OIEepUpPOBATh MOHATHAMHU: CTENEHb C IEJbIM IIO0Ka3aTelleM, KOPEHb
HaTypaJIbHOM CTENEHHU, CTENEHb C PAlMOHAIBHBIM IIOKA3aTEJIEM, CTENEHb C JIEHCTBUTEIBHBIM
(BeleCTBEHHBIM) MOKa3aTejeM, Jorapupm 4Yucia, CHHYC, KOCUHYC M TaHI'€HC MPOU3BOJIEHOIO
4HCIIa;

- YMEHHUE OIEpUpOBaTh TMOHATUAMHU: TOXJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHUeE,
YPaBHEHHUE, HEPABEHCTBO, CHUCTEMA YPAaBHEHWH M HEPABEHCTB, DPABHOCWIBHOCTb YpPaBHEHHII,
HEPABEHCTB U CHUCTEM, pAalMOHAIbHBIE, UpPpalMOHAIbHBIE, IIOKA3aTElbHbIE, CTEICHHBIE,
norapu(pMUUEcKue, TPUrOHOMETPUUECKIE YPAaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI;

- YMEHHE pellaTb YpaBHEHHs, HEPABEHCTBA U CUCTEMBI C TIOMOINIBIO PA3JIUYHBIX IIPHEMOB;
pelaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMETPOM;



- MPHUMEHSATH YPAaBHEHHs, HEPABEHCTBA, MX CUCTEMBI JIJIsl PEIICHUS] MaTeMAaTHYECKUX 3a1a4
U 3aJ1a4 U3 pa3jInyuHbIX 00JacTell HAyKH U PeabHOM JKU3HU;

- yMeHHe CBOOOJHO OmepHpoBaTh MNOHATHsIMHU: Tpaduk (yHkumu, obpatHas (yHKUWS,
KOMOO3MLMS (QYHKIUH, duHeWHass (yHKIMS, KBagpaTHUHAs (QYHKIMS, CTENEeHHAs (QYHKIUS C
LEJIBIM TTOKa3aTeNIeM, TPUTOHOMETpUYeckre (DYHKIMH, 0OpaTHBIE TPUTOHOMETpUYECKHe (HYyHKIIUH,
nokaszaTenpHas U Jorapudmuyeckas (QyHKIHUU; YMEHHE CTPOHUTH TpapuKu (PYHKIHIA, BBITOJIHATH
npeoOpa3oBaHus TpaguKoB QyHKINH;

- YMEHHE UCHOJb30BaTh rpaduKku QYHKIUHN JUI U3yYEHHs POLECCOB M 3aBUCUMOCTEH IIpH
peleHnn 3a1ad U3 IPYrux y4eOHBIX MPEIMETOB M W3 PEalbHOM KU3HH; BBIpaXaTb (OpMyliaMu
3aBHCUMOCTH MEXIY BEITMUYNHAMH,

- YMEHHE CBOOOJHO ONEPUPOBATh MOHITUSMHU: UYETHOCTh (PYHKIHH, MEPUOTUIHOCTD
(GyHKIMH, OTpPaHWYCHHOCTh (YHKIHWH, MOHOTOHHOCTh (YHKUIHH, OKCTpeMyM (DyHKIHH,
HanOoJIbIIIee U HaUMEHbIIIee 3HAYCHHS (PYHKIINU Ha TPOMEKYTKE;

- YMEHHE IPOBOJUTH UCCIIE0BaHUE (PYHKIINH;

- YMEHHME HCIOJb30BaTh CBOWCTBA M Tpaduku QYHKUMHA [ pelIeHus ypaBHEHH,
HEPaBEHCTB W 33734 C TapamMeTpaMu; W300paxxaTh Ha KOOPAWHATHOHN IJIOCKOCTH MHOKECTBA
pEeLIeHUI ypaBHEHUI, HEPABEHCTB U UX CUCTEM;

- yMeHHE CBOOOJHO ONEpUPOBATH TOHITHAMH: IOCIEIOBATEIHHOCTD, apH(pMeTHIecKas
MpOTpeccusi, TeOMETpPHYECKast TPOTPeCcCrs, 0ECKOHEYHO yOBIBAIOIIAs TEOMETPUIECKast IIPOTPECCHST;

- YMEHHE 3a/aBaTh MOCIEIOBATEIBLHOCTH, B TOM YHCIE C IOMOIIBIO PEKYPPEHTHBIX
(opmyur;

- YMEHHE OIEepUPOBaTh TOHATHSIMH: HENPEPHIBHOCTh (YHKIUH, AaCHUMOTOTHI Tpaduka
GbyHKIIMU, TIepBass W BTOpas MPOW3BOAHAS (PYHKIUH, TEOMETPHUECKHUH W (PU3MUYECKHH CMBICIT
MIPOU3BO/IHOM, TIEpBOOOpa3Has, ONPEICICHHBI HHTETpaT,

- YMEHHME HAaXOJUTh ACHUMITOTHl rpaduka (YHKIUH; yMEHHE BBIYMCIATH HPOU3BOIHBIC
CYMMBI, IIPOU3BEICHNUS, YACTHOTO U KOMIIO3ULMK (DYHKIMH, HAXOAUTh ypaBHEHUE KacaTeIbHOU K
rpaduky GyHKINH,

- YMEHHUE HCMOJb30BATh IMPOU3BOJIHYIO Ul HCCIENOBAHUSA (DYyHKUMH, AN HAXOXKICHUS
HAWIy4Illero peleHUs B MPUKIAAHBIX, B TOM YHUCIIE COLUAIBHO-DKOHOMUYECKUX U (PU3MUECKHX
3ajadax, Ul ONpEAETICHHUS CKOPOCTH M YCKOPEHMS; HAaXOAWUTh IUIOIAAU M 00BeMbl (uryp c
IIOMOILIBIO UHTETPaa;

- MPUBOJUTH IIPUMEPBI MaTEeMaTHYECKOTO MO/JICJIUPOBAHUS c HOMOILBIO
muddepeHInanbHBIX YpaBHEHUH,

- YMEHHUE OIEepPUPOBATH HMOHATHUAMM: KOMIUIEKCHOE YHCIIO, CONPSIKEHHbIE KOMILJIEKCHbIE
quciaa, MOAYJIb W apryMeHT KOMIUIEKCHOTO 4Hucia, (opMa 3aluch KOMIUIEKCHBIX YHCEN
(reoMmeTpuyeckasi, TPUrOHOMETpUYecKas U anredpanydeckas);

- YMETb IPOU3BOJUTH apU(PMETHUECKUE NEHCTBUSA ¢ KOMIUIEKCHBIMH YHCIIaMU; IPUBOAUTH
IIPUMeEpPHI HUCII0JIb30BaHMSI KOMIIEKCHBIX YUCEI;

- yMeHHe CBOOOJHO OINEpUpOBAaTh MOHATHAMU: CcpelnHee apudMeTHuecKoe, MeIuaHa,
HauOoJiplllee U HauMEHbIIee 3HAYCHMs, pa3Max, JAUCHEepPCHs, CTaHJApPTHOE OTKJIOHEHHUE JUIs
OINMCAHMSI YUCIIOBBIX JaHHBIX;

- YMEHHME HCCeoBaTh CTATHCTUYECKHWE JaHHble, B TOM YHCIE€ C IPUMEHEHHEM
rpauuecKux METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

- TpaduyecKH UCCIIE0BATh COBMECTHBIE HAOIIOAEHUS C MOMOIIBIO JUarPaMM pacCeUBaHUs
U TUHEHHOW perpeccuy;

- YMEHHE HaXOJUTh BEPOSTHOCTH COOBITMH C HCMOJb30BaHUEM TpaUUYECKUX METOJIOB;
INPUMEHATh ISl pelIeHus 3afad (OopMyNbl CIOKEHHUS U YMHOKEHHUS BEpPOSITHOCTEH, (Gopmyny
MOJIHOH BepOsITHOCTH, (Gopmyny bepHymnu, komOuHaTopHble (akTel U (GOPMYJbI; OLIEHUBATH
BEPOSATHOCTH peasIbHBIX COOBITUH;

- YMEHHE OINepHUpOBaTh MOHATHIAMM: ClIydaiiHas BEJIMUYMHA, paclpeiesieHue BepOsSTHOCTEH,
MaTeMaTH4YeCKOe OKUIAHUE, TUCIEePCHs U CTaHJIApTHOE OTKJIOHEHHE CIy4yaiiHON BETUYMHBI,



(GyHKIMU pacrlpeieieHrdss W IUIOTHOCTM PAaBHOMEPHOTO, IIOKA3aTeIbHOTO W HOPMAaJIbHOTO
pacIpeeneHuid;

- YMEHHE HCII0JIb30BaTh CBOMCTBA M3yYEHHBIX PACIIpEICICHUI TSl pEIIeHUs 3a/1a4;

- 3HAKOMCTBO C TIOHSATUSAMU: 3aKOH OOJIBIIIUX YHCEN, METO/IbI BBIOOPOUYHBIX MUCCIIEAOBAHUNL;

- yMEHHE MPUBOAWUTH MPUMEPHI TPOSBICHHS 3aKOHA OOJBIIUX YHCET B MPUPOIHBIX H
OOIIECTBEHHBIX SIBJICHUSIX;

- yMeHue CBOOOJHO ONEpPHUPOBATh MOHATHSAMH: TOYKA, NpsAMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKMM yroi, JBYIPAaHHBIA yroJ, TPEXI'PAHHBIA yroul,
MepeceKaroIuecs, MapauieIbHbIle W CKPEIIMBAIOUIMECs  TpsAMBbIC, MapajuIebHOCTh |
MEPICHIUKYISIPHOCTD MPSAMBIX M IUIOCKOCTCH, yroll MEXIy MPSMBIMH, YTOJ MEXIY NPSIMOU M
TUTOCKOCTBIO, YIOJl MEXKIy IIOCKOCTSIMU; YMEHHUE HCIOJIB30BATh MPH PEIICHUH 337a4 M3yuYCHHBIC
(haKkThl ¥ TEOPEMBI TUNITAHUMETPHUU;

- YMEHHUE OIEHUBATh Pa3Mepbl 0OBEKTOB B OKPY)KAIOLIEM MHUPE;

- YMCHHE ONEPHUPOBATH MOHATHSIMHU: MHOTOTPAHHUK, CEYCHHE MHOTOTPAHHUKA, PABUIBHBIN
MHOTOTPaHHUK, MpHU3Ma, MUpaMua, (GUrypa ¥ MOBEPXHOCTh BpANICHHS, IWIMHAP, KOHYC, IIap,
chepa, pazBepTKa TIOBEPXHOCTH, CEYECHHs KOHYca W IMJIMHIPA, MapauIeIbHIE OCH WM
OCHOBAHHIO,

- CeYeHHWe mIapa, TUIOCKOCTh, Kacaromascs chepbl, IWIMHAPa, KOHyca; yMEHHE CTPOHTH
CeUCHHWE MHOTOTPaHHWKA, W300pakaTh MHOTOT'PAHHHUKH, (UTYPhl U TOBEPXHOCTH BPAIICHHS, UX
CEUECHMsI, B TOM YHCJIE C TIOMOIIBIO SJIEKTPOHHBIX CPEJICTB;

YMEHHE TPHUMEHSTHh CBOWCTBA T€OMETPHUSCKUX (UTYpP, CAMOCTOSTEIHLHO (OPMYITHUPOBATH
OTIpeJICNICHUsT U3ydaeMbIX (DUTYp, BBIIBUTATh THITIOTE3BI O CBOMCTBAX W MPH3HAKAX MEOMETPHUICCKIX
¢duryp, 000CHOBBIBATH WJIM OTIPOBEPTaTh UX;

YMEHHE TPOBOAWTH Kiaccupukamuio (UTYyp TO pPa3IMYHBIM TPU3HAKAM, BBITOJHATH
HE0OX0TMMbIE TOTIOHUTEIbHbIE TOCTPOCHUS;

- yMeHHue CBOOOJTHO OIEpUPOBaTh TMOHATHUAMH: IUIOMAAL (Urypel, 00beM GUTYPHI,
BEJIMYMHA Yrjla, PAacCTOSHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE MEXKIY MPSMBIMH, PACCTOSIHUE
MEXAY IJIOCKOCTSAMH, IJIOmaab cdepbl, IUIOMIaab MOBEPXHOCTH MUPAMUIBI, MPU3MBI, KOHYCa,
HWINHApa, 00BbeM Ky0Oa, MpSAMOYroJBbHOTO Mapajulefienuneaa, MUpaMuibl, MPU3MbI, LUIUHAPA,
KOHYCa, Il1apa; yMEHUE HaXOUTh OTHOIIIEHHE 00BbEMOB MOJIOOHBIX (PUTyp;

- yMEHHE CBOOOJHO OIEpPUPOBaTh MOHITUAMM: JBIDKEHUE, NapauieJbHbIA IEepeHoc,
CUMMETpUS Ha IUIOCKOCTH M B IMPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHue MOJI00Us, MOJO0OHBIE
burypsi;

- YMEHHE pacro3HaBaTh paBHbIC U MOAOOHBIE (PUTYpHI, B TOM YKCIE B IIPUPOJIE, UCKYCCTBE,
apXUTEKTYPE;

- YMEHHUE UCMOJb30BaTh TI'E€OMETPUYECKHE OTHOIICHHUSA, HAXOIUTh TIE€OMETPUYECKHE
BEITUYMHBI (AJIUHA, YroJl, IUIOIa/lb, 00bEeM) MPH PELICHUU 3a/1a4 U3 JIPYruX Y4eOHBIX MPEAMETOB U
U3 peallbHOM JKU3HH;

- yMEHHE CBOOOJTHO OIEpUpOBaTh MOHITHIMH: MPSIMOYroJIbHAasg CHCTeMa KOOpPAMHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPIUHATHl BEKTOpPA, CyMMa BEKTOPOB, MPOU3BEACHHUE BEKTOpa Ha
YHCII0, pa3JIoKEHUE BEKTOpa Mo 0a3ucy, CKalspHOE MPOU3BEICHIE, BEKTOPHOE MTPOU3BEICHUE, YT O
MEX1y BEKTOPaMU;

- YMEHHE HCIIOJIb30BaTh BEKTOPHBIH M  KOOPAMHATHBIM METOA AN PEelIeHHS
TeOMETPHYECKUX 33134 U 3a7a4 APYTrUX y4eOHBIX IPEIMETOB;

- OINEepHpOBaTh MOHATUSAMU: MaTpulia 2X2 u 3X3, ONpeeUTeNb MATPHUIIbI, TEOMETPUUECKUN
CMBICT OTIPEICTUTENS;

- YMEHHE MOJIEIMPOBATh PealibHbIe CUTYAIlUH Ha SI3bIKE MAaTEMAaTUKH;

- COCTaBJISITh BBIPAYKEHUS, YPAaBHEHHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBUIO 3a/1a4H,
HCCIIeIOBATh TOCTPOSHHBIE MOJETH C HCIOJb30BAaHWEM ammapara ainreOpbl, WHTEPIPETHPOBATH
MOJTy4EHHBIH PE3yabTaT;

- CTPOUTh MATEMAaTHYECKHE MOJEIH C MOMOIIbI0 T€OMETPHUUECKUX TOHITHHA M BEIHYUH,
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pelaTh CBSI3aHHbIE C HUMU IIPAKTUYECKUE 3a]1a4H;

- COCTaBJISITb BEPOSITHOCTHYIO MOJENIb U HHTEPIPETUPOBATH IIOJIYYEHHBIN pE3ysbTar;
pelarh MpUKIaJHbIE 3aJaud CpPEeACTBAMM MAaTEMaTHYECKOro aHajlu3a, B TOM YHCJE COLHMAIbHO-
KOHOMUYECKOTO U (PU3UYECKOTO XapaKTepa;

yMEHHUE BBIOMpATh MOAXOJAIIMNA METOA IJsi PEIICHUs 3aJadyd;, MOHMMaHHE 3HAYUMOCTH
MaTeMaTUKd B U3YyYCHUU MPUPOJHBIX U OOIIECTBEHHBIX MPOIECCOB M SBICHHI; yMEHHE
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB MaTeMaTUKH B HMCKYCCTBE, YMEHUE IPUBOJIUTH MPUMEpPHI
MaTE€MAaTHYECKUX OTKPBITUI POCCUICKONW U MUPOBOM MaTEMaTUYECKON HAYKH.

Oco6oe 3HaueHne TUCIUIUTMHA HMeeT pHu GpopmupoBannu U pazsutun OK u [TK

OO01IMe KOMIeTeH NI

Ilnanupyemble pe3yJibTaThl 00yYeHH s

Oo0mmue JucuMIvInHApHbBIE

OK 01 BriGupats - chopMupoBaTh - BIIAJIETh MEeTOaMU
CHOCOOBI pelIeHns 3a1a4 | TPakJaHCKYIO MO3ULMIO | JI0KA3aTeNbCTB, IropuTMaMu

npodeccuoHaIbHOM obOydJaromierocs KaK | peluieHus 3a1ad4;
NeSITeIbHOCTH AaKTUBHOTO U OTBETCTBEHHOTO - ymeHue (GOpMyIUpOBAThH
MIPUMEHUTENIHEHO K | 4ieHa POCCHICKOIO | OINpeAesaeHHs,, aKCHOMbl U TEOPEMBI,
pa3IMYHbIM KOHTEKCTaM | OOIIecTBa; IPUMEHSITh ux, IPOBOJIUTH
-TOTOBHOCTb K | JI0Ka3aTelbHbIE PacCyXJEHHUS B X0OJie

T'yMaHUTapHOU U | peuieHus 3aaady;

BOJIOHTEPCKOM ACSATEIbHOCTH;
-0CO3HAThL JIMYHBINA BKJIAJ B
IIOCTPOECHUU YCTOMYHBOTO
Oynymuiero;
- chopMupoOBaThH
MHPOBO33PEHHUS
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHUA

YPOBHIO
HayKu u
00I111eCTBEHHOHI MPaKTUKH,
OCHOBAaHHOI'O Ha  JWajore
KYJIBTYp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOEro MeCTa B
MOJIMKYJIBTYPHOM MHDE;

- CaMOCTOATEILHO
dhopmyaupoBaTh u
aKTyallu3upoBaTh MpoOIeMy,
paccMaTpuBaTh ee
BCECTOPOHHE;

-BHOCUTb KOPPEKTHBBI B
JIEITENLHOCTD, OLIEHUBATh
COOTBETCTBUE  PE3yJIbTaTOB
[eNnsM, OIICHUBATh  PHUCKHU
MOCIIEACTBUI I€ITEILHOCTH;

-pa3BUBaTh KpeaTHBHOE
MBIIIJICHUE TP pelIeHUun
YKU3HEHHBIX TIPOOIIeM;

- CIIOCOOHOCTH u
TOTOBHOCTD K
CaMOCTOSTETbHOMY — MOUCKY
METOJIOB Pemenus

- YMETh OTIEPUPOBATH
MOHSTUSIMU: CTETNIEHb qJucla,
norapudm yuca;

- yMEHHUE BBITIOJTHSITh
BBIYUCIICHUE 3HAYECHHUU u
npeoOpa3oBaHus  BBIPAKEHUH €O
CTENEHAMU u norapudmamu,
npeoOpazoBaHus IpoOHO-
palMOHAIBHBIX BBIPAKECHHUI;

- YMETh BBIOMpATh
MOJXOASIINN U3YYEHHBIA METOJ IS
pelmieHuss  3aJadd, — paclo3HaBaTh
MaTeMaTUYECKHE bakThI u
MaTeMaTUYECKHE MOJENN B
MIPUPOTHBIX u 00LIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE;

- yMEHUE MPUBOJIUTH
IpUMEPBI MaTeMaTUYECKHX
OTKPBITUA POCCHUMCKOW W MHUPOBOU
MaTeMaTUYeCKOU HayKHU.

- YMETH OIICPpHUPOBATDH
INOHATUAMU: MHOXKCCTBO,
MNOAMHOXKECTBO, onecpannun Hanjg

MHO’KECTBAMHU; YMEThb HCIIOJIb30BaTh
TEOPETUKOMHOKECTBEHHBIM  ammapar
JUI OTIMCAaHUSl PealbHBIX MPOILIECCOB
U SBJICHUH M NpHU PELIEHUHU 3aj]ad, B
TOM YHCJIE U3 JPYruX Y4eOHBIX
IIPEIMETOB;

- YMETh OIIEpUpPOBATH
NOHATHSIMM:  HAaTypaJbHOE  YHUCIIO,
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MIPAKTUYECKHUX 3ajad,
[Ipumenenuto pa3IMYHBIX
METO/IOB IIO3HAHUS;

- CTaBUTH u

(dhopmynupoBaTh COOCTBEHHBIC
3amaun B 00pazoBarenbHOU
ACATCIIBHOCTU U KU3HCHHBIX

CUTYyaLMsIX;
-yM€Tb  UHTEIPUPOBATH
3HaHUsA u3 pa3HbIX

PEIMETHBIX 00IacTei;
-BbIABHUI'aTh HOBBIC HJICH,

npeajiaratb OpUTrMHAJIBHBIC
MoAXO0dbl U PCIICHUSA

-UMCTh BHYTPCHHIOIO
MOTHBAIIHIO, BKJIFOYAIOIIYIO

CTPEMJICHHE K JOCTUKECHHIO
LEeJIA U YCIEXY, ONTUMHU3M,
HHHUITHATHBHOCTE, YMEHHE
JIeiicTBOBAaTh, HCXOHOSI W3
CBOMX BO3MOXKHOCTEH.

1[EJI0€ YMCII0, OCTAaTOK IO MOJYJIIO,
paroHaIbHOe YUCIIO,
UPPAIMOHATILHOE YHCJI0, MHOXECTBA
HATypaIIbHBIX, EJNBIX,
paroHaIbHBIX, JEHCTBUTEILHBIX
YHCElT,

- YMETh UCII0JIb30BATh
MPU3HAKU JISTUMOCTH, HAUMEHBIIHHA
o0muii JeNuTeNh W HaWuMEHbIIEe
obmiee kpatHoe, anropuT™M EBkiuma
IIPH PEIICHUY 3a]1a4;

-3HAKOMCTBO C Pa3JIUYHBIMHU
MO3UITUOHHBIMU CUCTEMaMH
CUHCIICHHUS;

- YMETh OIEPHPOBATH
MOHITHSIMHA:  KOMITJISKCHOE  YHCIIO,
COTIPSDKCHHBIC KOMILUIEKCHBIC YHCIIA,
MOAYJIb U apPryMEHT KOMILUIEKCHOTO
yucia, opma 3amucu KOMIUIEKCHBIX
quCell yMeTh MIPOU3BOIUTH
apudmeTnyeckue JNENUCTBUA c
KOMITJICKCHBIMU YHCIIAMU;

- TIPUBOTUTH IPUMEPBI
WCII0JIb30BaHUST KOMIUICKCHBIX YHCEIT,

-yMeTh MOJIETHPOBaATh
peaibHble  CUTyallMd Ha  SI3bIKE
MaTeMaTHKHU;

- COCTaBJISITh
yYpaBHEHHUs, HEpPaBEHCTBA U  HUX
CUCTEMBl 10 YyCIOBHUIO  3a/ayH,
UCCIIEIOBaTh MOCTPOCHHBIE MOJEIU
c HCII0JIb30BAHUEM anmapara
anredpsl, UHTEPIPETUPOBATH
MOJIy4YEHHBIN pe3ysbTarT;

-CTPOUTD MaTeMaTH4eCKue
MOJETN c MOMOIIbIO
FEOMETPHUYECKHUX HOHSTHIA u
BEJIMYMH, PellaTh CBSI3aHHbIE C HUMHU
MPAKTHYECKUE 3a/1a4H;

- COCTaBJISITh BEPOSITHOCTHYIO
MOJIeTh u UHTEPIPETHUPOBATD
MOJIy4YEHHBIN Pe3ybTarT;

-pemath MpUKIAJAHbIE 3a/1a4H

BBIPAXKCHUA,

CpeAcTBaMu MaTeMaTH4YeCKOro
aHaiu3a, B TOM 4YHCIE COIMAILHO-
HSKOHOMHYECKOTO M (PU3UYECKOro
XapakTepa
OK 02 -YMETh -yMETh OIIepupOBaTh
Hcnonb3oBathb B3aMMO/ICHCTBOBATh C | MOHATHSMHU: palMOHaJbHAs (PYHKIMA,

COBPCMCHHBIC CpPCACTBA

COUAJIbHBIMHU MHCTUTYTAMH B

IIOoKa3aTCIbHas1 (bYHKLII/IH, CTCIICHHAaA
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MOWCKa,  aHalmM3a U
MHTEPIpETaNN
uH(pOpMaIny, u
MH(pOpPMAIIMOHHbIE
TEXHOJIOTUHI JUIst
BBITIOJTHEHUS 3agad
npodeccnoHaIBHO N
JEATEIbHOCTH

COOTBETCTBUU C ux
(YHKIUSIMU ¥ HA3HAYCHUEM;
-CII0COOHOCTD
OLICHUBATh  CUTYyallMI0 U
MIPUHUMATH OCO3HaHHbBIE
pelieHusi, OpPUEHTUPYSICH Ha
MOpaJIbHO-HPABCTBEHHBIE
HOPMBI 1 IEHHOCTH;
-TOTOBHOCTh K TpPYAY,
0CO3HAHHE EHHOCTH
MacTepCTBa, TPYI0JII00HE;
-TOTOBHOCTb K
AKTUBHOM JeATebHOCTH
TEXHOJIOTUYECKOU u
COLMAIIbHOW HAIPABIECHHOCTH,
CIOCOOHOCTh MHULIMMPOBATH,

IJIaHUPOBATh u
CaMOCTOATECIBHO BBITIOJIHATH
TaKyIO ACATCIIbHOCTD,
-110JTy4aTh HOBBIC
3HaHUA, €ro HHTCPIPETAlNU,
peoOpa3oBaHUIO u

MPUMEHEHUIO B  Pa3JIMYHBIX
y4eOHBIX CHUTYyallUsiX, B TOM
YHClie TPU CO3/IaHUU Y4eOHBIX
Y COLIMATIBHBIX MPOEKTOB;
-BBISIBIIATh TTPUYMHHO-

CIIC/ICTBEHHbBIE CBSI3U u
aKTyaJTU3UPOBATh 3aja4y,
BBIJIBUTaTh THIIOTE3y €€
pelieHus, HaXOJIUTh
apryMEHTbI TSt
JI0Ka3aTeIbCTBA CBOHMX
YTBEPXKICHHH, 3aj1aBaTh
napaMeTpl M KPUTEpPHHU
pelieHus;

-BIIAJICTh ~ HAaBBIKAMH
HOJIy4eHUsT UH(POPMAITHOHHBIX
u KOMMYHHKAIHOHHBIX
TEXHOJIOTHH B PEIICHUH
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX "
OpPraHU3allMOHHBIX 3a/a4 ¢
coOmoaeHneM  TpeboBaHMMA
SPrOHOMHUKH, TEXHUKHU
0e30MacHOCTH, TUTHEHEI,
pecypcocOepexeHus,
NPAaBOBBIX U ATHYECKHX HOPM,
HOPM UH(POPMAITMOHHOM
0€30MacCHOCTH,

-BJIaJICTh ~ HABBIKAMU

byHKIH, JorapupmMuuecKas
byHKIHS, TPUTOHOMETPHUUECKUE
¢byHkIMN, oOpaTHBIe QYHKINU;

- yYMEHHE CTPOUTHh TIpapuKu
U3YyYCHHBIX (DYHKIMHA, HCIIOJIb30BATh
rpaduKy MpU U3yYECHHH TPOIECCOB U
3aBHCHUMOCTEH, MPH PEIICHUHN 3aJ1a4 U3
JIpYrux y4eOHBIX MPEIMETOB M 3a7ady
W3 peaIbHOM KU3HMU;

- BBIPAXaTh dopmynamu
3aBHCHMOCTHU MEXKIY BEITMUYNHAMH;

-yMeTh OTIEpUPOBATH
TOHSATHUSIMH: TOXIECTBO,
TOXKIECTBEHHOE npeoOpa3zoBaHue,
ypaBHEHHE, HEpPaBEHCTBO, CHCTEMa
YpaBHEHUH 51 HEPaBEHCTB,
PaBHOCUIILHOCTD YpaBHEHUH,
HEPaBEHCTB M CHCTEM, pallMOHAILHEIE,
UppalnroHalbHble,  IOKa3aTeIbHbIE,
CTETICHHBIE,

Jorapu@muyuecKkue,
TPUTOHOMETPHUECKHE
HEPaBEHCTBA U CHCTEMBI;

YMETh pemaTh ypaBHEHUS,
HEPaBEHCTBA U CHCTEMBI C MOMOUIbIO
pas3INYHBIX IPUEMOB;

YpaBHEHHS,

pemiartb ypaBHEHUS,
HEPaBEHCTBA u CUCTEMBbI c
apaMeTpoM;

MPUMEHSITD ypaBHEHUS,
HEPAaBEHCTBA, MX CHUCTEMBl  JUIS

pellleHrs MaTeMaTU4YecKuX 3auad |
3aa4 U3 pa3IUYHbIX 00JacTel HayKu
U peaJbHOM KU3HU;

-yMeTh CBOOOHO OINEpPHPOBAThH
MOHITHUSIMU: IBKEHUE,

napasuIeIbHbIHI MEepeHoc,
CUMMETpUSI Ha IUJIOCKOCTH M B
MIPOCTPAHCTBE, MOBOPOT,

npeobpazoBaHue 1MOI00MsI, MOI0OHbBIS
burypsr;

- YMETh paclio3HaBaTh paBHBIC
U 10/100HbIe (GUTYpHI, B TOM YHUCIIE B
MPHUPOJIe, UCKYCCTBE, APXUTEKTYPE;

- yMeTh UCIOJIb30BaTh
reoMeTpruYecKue OTHOIICHHUS,
HAXOJUTh T€OMETPUYECKHIE BETUYNH bl
(mmuHA, Yroji, IUIomiaab, 00beM) MpH
pelieHny 3a7ad U3 APYruxX y4deOHBIX
MPEIMETOB U U3 PEATbHOM JKU3HH.
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pacro3HaBaHUsl W 3alUTHI

nH(pOpMaINH,

nH(pOPMAITMOHHOH

0€3011aCHOCTH JTMYHOCTH.

OK 03 - TOTOBHOCTD K -yMETh OIIEpUpPOBAThH

[TnanupoBaTh U | CAMOBBIDQKEHUIO B PAa3HbIX | MOHATUSAMHU:
peann30BBIBATH BUJAX UCKYCCTBA, CTPEMJICHHE -palrioHAIbHBIE,
COOCTBEHHOE IPOSIBIIATD KadecTBa | UppallMOHATIbHBIE,  IOKa3aTebHEIE,
npoecCHOHAIbHOE W | TBOPYECKOH JIUYHOCTH; CTETICHHBIE, JorapupMUIecKue,
JUYHOCTHOE  pa3BHUTHE, -UIMETh ~ MHTEPEC K | TPUTOHOMETPUYECKHUE YypPaBHEHHUS H
MPEINPUHIMATEIBCKYIO | PA3IUYHBIM chepam HEPaBEHCTBA, X CHCTEMBI;
JeATENbHOCTD B npoeccuoHaTbHON -yMeTh OTIEpUPOBATH
npoheccHoHaTEHON NeSITeTbHOCTH, yYMEHHE | TIOHSATHSIMU: MHOTOTPAHHUK, CEUCHHE
cdepe, WCTIOJIH30BATh | COBEPIIATH OCO3HAHHBIA | MHOTOTPaHHUKA, KyO,
3HaHUS MO0 (PUHAHCOBOW | BEIOOP Oyaymiei mpodeccun u | mapajpienenurnea, npu3Ma, mupaMua,
IPaMOTHOCTH B | pean30BBIBaTh COOCTBEHHBIE | pUTypa W TOBEPXHOCTh BpAICHHS,

Pa3JIMYHBIX JKU3HCHHBIX
CUTyalluiaXx

KU3HEHHBIC TUIaHBI,
- TOTOBHOCTD "
CIIOCOOHOCTh K 00pa30BaHUIO
U caMo0Opa3oBaHUIO  Ha
NPOTSKEHUU BCEH )KU3HU;
-aHAJIM3UPOBATH
MOJTydCHHBIE B XOJI¢ PEIICHUS
3a/1a4uu pe3yIbTaTHhI,
KPUTHYECKH OILIEHMBAaTh HX
JIOCTOBEPHOCT,
-CaMOCTOSITETILHO
COCTaBIIATh IUJIAaH  pEIlEHUus
poOIeMBI c y4eToM
HMMEIOIIUXCS pecypcos,

UWJTUHAP, KOHYC, map, cdepa,
CeueHus burypst BpAalLlCHHUS,
TUIOCKOCTh,  Kacaromasicst  c(epsl,
IUTHH]IPA, KOHYCa, TUTOMIATh
IMMOBEPXHOCTU TIIHPaAMHIBI, IIPU3MBI,

KOHYCa, IHJIMHIPA, TUIOMAIs chepsl,
00beM KyOa, MPSIMOYT OJIbHOTO
napaieNenunesna, TTUPAMUJIBI,
NpU3MBI, HWINHPA, KOHYCA, I1apa;

- yMEHHUE n300paxxkarhb
MHOTOTPaHHHKH W TIOBEpXHOCTH
BpAIlICHUS, UX CEYECHUS OT PYKH, C
HOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB
Y JIEKTPOHHBIX CPE/CTB;

COOCTBEHHBIX BO3MOKHOCTEH - YMETh  paclo3HaBaTh

¥ TIPEIIOYTCHUH; CHMMETPHIO B IPOCTPAHCTBE;
-yMeTh OLICHHMBATh -yMeTh pacno3HaBaTh

PHCKH W CBOEBPEMEHHO | IPAaBUIbHBIC MHOTOI'PAaHHUKHY;
IPUHUMATh pPEHICHUS MO0 MX -yMeTh OTIepHUpoOBaTh
CHIKEHUIO; HOHATHAMH: TIPSIMOYTOJIBHASL CHCTEMa
-c(hopMHpOBAThH KOODJIMHAT,  KOOPAMHATHI  TOYKH,
NpU3HABaTh CBOE TMPaBO U | BEKTOD, KOOPMHATEHI BEKTODA,
NpaBO JpPYrHX JIIOJEH Ha | CKaJSIpHOE  TPOU3BEACHHE,  yroil
OLIHOKH. MEXKIYy BEKTOPaMH, CyMMa BEKTODOB,

IPOU3BECHNE BEKTOPA Ha YHCIIO;
- HaxomUTh C  TOMOIIBIO
U3yUYCHHBIX
OK04 -TOTOBHOCTb - YMETh OIIEpUpPOBATh
O dexTuBHO OPOTUBOCTOSATh  MJICOJIOTHM | MOHATUAMHU: CIydallHBIH  ONBIT U
B3aMMOJICHCTBOBATh M | AKCTPEMH3Ma, HAIMOHAJIN3MA, | clIydailHOe COOBITHE, BEpPOSTHOCTb
paboTaTh B KOJIJIEKTHBE | KCeHO(POOUH, AUCKPUMHMHALUK | CITy4aifHOTO COOBITHS; yMETb
U KOMaHJIe o COLMAJIbHBIM, | BBIYUCIIATH BEPOSITHOCTD c
PEIUTHO3HBIM, pacoBbIM, | HCIIOJIb30BaHUEM rpaduuecKux
HaIlMOHAJIbHBIM MPU3HAKaM; METOJIOB;

-c(hopMHpOBaTH IPUMEHSTh dopmyIsl
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HPaBCTBEHHOE CO3HaHUeE,
THYECKOTO MOBEJICHHUS;
-TOTOBHOCTh K TPYAY,
0CO3HaHHE LEHHOCTH
MacTepCTBa, TPYAOIIO0UE;
-CTaBUTh TPOOIEMBI U
3a1a4u, JIOITYCKAIOIIHE
IbTEPHATHBHBIE PEIICHUS;
-BIIQICTh Pa3TUYHBIMU
cnocobamMu  OOmIEHUS |
B3aUMOJCUCTBUS;
-apryMEHTHPOBAHHO
JIAAJIOT, YMETh
KOH(JIMKTHBIE

BECTH
CMST4aTh
CUTYaIINH;

-pa3BepHYTO H
JIOTUYHO M3JIaraTh CBOIO TOUKY
3peHHsI C  HCMOJb30BaHHEM
SI3BIKOBBIX CPEJICTB;

- COBMECTHas
JEeITEILHOCTD:

-IIOHMMATh "
WCIIOJIb30BaTh TPEUMYIIECTBA
KOMAaHTHOH Hu
WHIMBHUIYTBHOW paObOTHI;

-BBIOMpATh TEMATHKY U
METOIbI COBMECTHBIX
JNEHUCTBUM € y4eToM OOmux
WHTEPECOB M BO3MOXKHOCTEH
Ka’kJIOro 4jeHa KOJJIEKTHBA;

-KOOPJIMHUPOBATh u

BBITIOJIHATh paboty B
YCIIOBHSX peanpHOTrO,
BUPTYaJIbHOTO u
KOMOWHUPOBAHHOTO
B3aUMOJICHCTBHS;
-copMHpPOBATH
CaMOKOHTPOJIb, YMETh

IPUHUMATh OTBETCTBECHHOCTh
3a CBOE [IOBEJICHHE,
CIOCOOHOCTh  aJIalITUPOBATHCS
K SMOIIHOHAIBHBIM
U3MCHCHHSM UM TPOSBIIATH
TUOKOCTh, OBITHh OTKPBITHIM
HOBOMY;

-chopMupoOBaThH
COIIMAJIbHBIE HaBBIKH,
BKJIIOUYAIOIIUE  CIIOCOOHOCTH
BBICTpaMBaTh OTHOIICHHUS C
JPYTUMH JIOIBMU,

3a00TUTHCS, MPOSBISTH

CJIOYKEHUS u YMHOXEHUS
BEPOSITHOCTEH, KOMOMHATOpPHBIE
dakTel ¥ (GOpMYNBI TPH PpEIICHUH
3ajady;

-OLIEHUBATh
peabHBIX COOBITHH;

- 3HAKOMCTBO CO CIIy4alHBIMH
BEJIMYNHAMU;

YMEHHE MPHUBOJUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIIUX YUCEN B
IPUPOJIHBIX U 00IIeCTBEHHBIX
ABJICHUSX;

-yMeTh CBOOOTHO ONEPUPOBATh
HOHITHUSIMU:

- CTEMEHb c LEJIbIM
IIOKa3aTeleM, KOPEHb HaTypaJbHOMN
CTETEeHH, CTENEHb C

PammonansHBEIM - TIOKa3aTelieM,
CTENEHb C IeHCTBUTEIIHLHBIM

BEPOSITHOCTU

(BEIIECTBEHHBIM)
nmokaszaTteneM,  Jorapudm  4YHCIa,
CHHYC, KOCHHYC " TaHTEHC

IPOM3BOJIBHOTO YHCIIA;
-yMETb CBOOOHO OTIEPUPOBATH

MOHSTUSIMU: rpaduk GdbyHKIINH,
oOpatHas  (QyHKIMS, KOMIIO3HITUS
GYHKITNH, JTUHEHHAas byHKIHA,
KBagpaTHuHas (YHKIWS, CTEIeHHas
GyHKIUST C  [EeNbIM  [OKa3aTelieM,
TPUTOHOMETPHUYECKHE ¢GbyHKINH,
oOparHbIe TPUTOHOMETPUYECKHE
byHKIIUY, TIOKa3aTenbHast u

norapudmudeckas GyHKINH,

- yMeThb CTPOUTH Trpaduxu
byHKIMIA, BBITIOJHSTD
npeoOpazoBanus rpaduKoB QyHKITUI;

-yMETh HCIOJIb30BaTh rpauku
byHKUMA A7 U3y4eHUs MPOIIECCOB U
3aBHCHMOCTEH MPH PEIICHUH 3a7a4 U3
OpYruX Y4eOHBIX MPEAMETOB U W3
peaJbHOM JKU3HU;

BBIPAXKaTh dbopmynamu
3aBUCHUMOCTH MEX/1y BETUYMHAMH,

-CBOOOIHO OTIepUpOBaThH
NOHATUSIMH:  YETHOCTh  (DYHKIIHH,
NEePUOINYHOCTD GbyHKIMH,
OTPaHUYEHHOCTh byHKIMH,
MOHOTOHHOCTh (YHKIIMH, SKCTPEMYM
byHKIIUY, HauboJbIIee u
HaUMeEHbIlIee 3HadeHus] (DYHKIUU Ha
NPOMEXYTKE;  yMETh  NPOBOJUTH
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UHTEpeC U
paspemars KOH(INKTHI,
-chopMupoOBaTH
MIPUHSATHIC MOTHUBBI "
apryMEHTbl  JpYIUX JIIOAEH
IpU  aHaJIM3e  Pe3yJbTaTOB
JeATEITbHOCTH

UCClIeIoOBaHUE (PYHKIIUU;

-yMeThb UCTIOJIb30BaTh
cBoiicTBa M Tpaduku QyHKIMHA IS
pelieHusl ypaBHEHHUH, HEPaBEHCTB M
3ajia4 ¢ ImapaMeTpamMu; U300pakaTh Ha
KOOpJIMHATHOMN IUIOCKOCTH MHO’KECTBA
peleHnli ypaBHEHUH,

HEPaBEHCTB U UX CHCTEM;

-yMeTh CBOOOJTHO OIIEPUPOBATH
TOHSATHUSIMH: TOYKa, npsmasi,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE3OK,
Jyd, IUIOCKMH YroJl, JBYI'PaHHBIN

yroJl, TpEeXTpaHHbIN yroi,
NIEPECEKAIOINECS, TapajlleNbHbIe U
CKPEIIHBAIOIIHECS IpsIMBIE,
apaJuIeIbHOCTD U

NEPNCHAUKYIAPHOCTD MPSAMBIX u
IJIOCKOCTEM, YroJl MeXAy IpsIMBIMU,
YIOJl MEXIY NPSMON U IUIOCKOCTBIO,
YTOJI MEXIY TUIOCKOCTSIMH,

YMEHHE HWCIIOJIh30BaTh IpU
pelleHnr 3a1ad U3ydeHHble (DAaKThl U
TEOPEMBI INIAHUMETPUY,

-yME€Th  OLIEHUBATh pa3Mephl
00BEKTOB B OKPYKAIOIIEM MUPE;

-yMeTh OTIepUpOBaThH
MOHITUSIMH: MHOTOTPAHHUK, CEYeHHUE
MHOTOTpaHHUKA, MIPaBUJIbHBII

MHOTOTPAaHHHK, TpHU3Ma, THPaMU/A,
¢urypa W TOBEpXHOCTh BpalICHUS,
IWIMHAP, KOHyc, map, cdepa,
pa3BepTKa  TOBEPXHOCTH, CEYCHUS
KOHyca M LWINHAPA, MapauielIbHbIC
OCH WJIM OCHOBAHHMIO, CEYCHHE IIapa,
IUIOCKOCTh, ~ Kacaromasicsi  cdepsl,
IJINH]PA, KOHYCa;

-yMEHHE CTPOUTh CCUCHHE
MHOTOTpaHHHKa, M300pakaTh
MHOTOTPaHHHKH, ¢burypsr u
NOBEPXHOCTH BPALICHUS, X CEYCHUS,
B TOM 4YHCI€ C  IOMOIIBIO
JNIEKTPOHHBIX  CPEICTB;  YMEHHE
HNPUMEHSTh CBOMCTBA F€OMETPUUECKUX
buryp, CaMOCTOSITENIHO
(bopMynupoBaTh oTpeieeHus
U3y4aeMbIX ¢uryp, BBIJIBUTaTh
TUIOTE3bl O CBOMCTBaX M IMpPHU3HAKAX
reOMEeTPUYECKUX ¢uryp,
000CHOBBIBAThH MJTU ONIPOBEPTaTh UX;

-yMEHUE POBOJIUTH
KJIacCU(UKAIIIO buryp 1o
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pa3IMYHBIM TpPU3HAKaM, BBITOJIHATH
HEOOX0IUMBbIE JOTIOJTHUTENIbHBIE

IIOCTPOEHHUS
OKO05 -IPUHSATH -yMETh OIIEpUpPOBAThH
OcymecTBiIATh  YCTHYIO | TPAAULMOHHBIE HOHITHUSIMHU: cpenHee
" MUCBMEHHYIO | HAI[HOHAJIbHBIE, apu@meTuyecKoe, MeuaHa,
KOMMYHHKAIUIO Ha | oOuIeyenoBeyecKre HauOoJbIIEe U HauMEHbIlIEe
roCy/IlapCTBEHHOM $I3bIKE | TYMaHUCTUYECKHE U | 3HAYCHUS, pa3max, IHCIIepCus,
Poccniickoit @enepannu | 1eMOKPATHYECKUE LIEHHOCTH; | CTAHAAPTHOE OTKJIOHEHUE YHCIIOBOTO

C yueToM 0COOEHHOCTEH -COBEPIIIEHCTBOBATH Habopa;

COLIMATIBHOTO SI3BIKOBYIO M YMUTATEIbCKYIO -yMEHHE U3BJICKATbh,
KyJBTYpHOTO KOHTEKCTA | KyAbTYpYy  KaK  CpPEICTBa | HHTEPIPETUPOBATH UHOPMAIHIO,
B3aMMO/ICHCTBUS MEXy | IPeCTaBIeHHYI0O B TalOnuIax, Ha
JFOIEMU ¥ TIO3HAHUS MUDA; rarpaMmmax, rpadukax,
-0CO3HaTh LICHHOCTH OTpaXalollyld CBOWCTBA pealbHBIX

JIEATEILHOCTH, TOTOBHOCTH
OCYIIIECTBIISATh TPOEKTHYIO M
HCCIIeIOBATEIIbCKYIO
NEeSTeILHOCTh WHIUBUIYATBHO
1 B TPYIIIE;

-BHOCHUTh KOPPEKTHUBBI
B JIEATENHHOCTh, OIIEHUBATH
COOTBETCTBHUE pe3yabTaToOB
LeNsIM,  OIEHHWBATh  PUCKH
MOCIEACTBUN NEeITEIbHOCTH;

-BJIaJIETh HaBBEIKAMU
y4eOHO-UCCIIeI0BATEILCKON 1
MPOEKTHOU JIeSITEIILHOCTH,
HaBBIKAMU paspenieHus
npoOiem;

-co37aBaTh TEKCTHI B

paznuuHbIX  (dopmarax ¢
y4eToM Ha3HAYCHUS
uHbOopMaIUn 1[eJIeBOM
ayJIuTOPUH, BbIOMpast
ONTUMAJIEHYIO bopmy
pEeCTaBICHUS u
BU3YaJIU3alllH;

-BIaJIcTh ~ HABBIKAMU
MO3HABaTENbHON  pedrexcuun

KaK OCO3HAaHMS COBEPIIACMbBIX
JEUCTBUN U MBICIMTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHUIA.

MIPOIIECCOB M SIBJICHUI; MPEICTABISATH
WH(GOPMAITUIO C TIOMOIIBIO TAOIHIT U
Jarpamm; HCCIIEI0BATh
CTATHCTHYECKHE JaHHBIE, B TOM YHCIIE
c MIPUMECHEHUEM rpaduyecKux
METOJIOB M YJICKTPOHHBIX CPEJICTB;

-yMETh OTICpUPOBATH
MIOHATHSIMH TOYKA, npsiMasi,
IIJIOCKOCTb, IIPOCTPAHCTBO,
JIBYTPAHHBINA YTroJl, CKPEINBAIOIINECS
psIMBIE, apauIeIbHOCTh u
NEPICHIUKYIAPHOCTh  TPSIMBIX |
TUIOCKOCTEH, Yroa MEXIy NPSMBIMHU,
Yol MEXIy MPSIMOW U IIOCKOCTBIO,
yrou MEX Ty IIJIOCKOCTSIMHU,
paccTosiHAE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHHe MEX Ty MPSMBIMH,
pPacCTOSIHHAE MEXTY TIOCKOCTSIMU;

-yMeTh  HCIOJB30BaTh  IMPH
peIlIeHnr 3aja4 M3y4YeHHbIC (DAKThI U
TEOPEMBbl  IUIAHUMETPUH;  yMEHHE
OIIEHUBATD pasmepbl 00BEKTOB
OKPYKAIOIIET0 MUPA;

-yMeTh  CcBOOOJIHO
OTICPHUPOBATH OHIATHIMH:

-cpeHee apudmernyeckoe,
MeauaHa, HanOoJbllee U HauMeEHbIIIee
3HAYEHU, pa3Mmax, JHCTepcus,
CTaH/JapTHOE OTKJIOHEHHE IS
OIMMCAHMS YHCIIOBBIX TaHHBIX;

- YMETh HCCIEN0BaTh
CTaTUCTHYECKHE JAHHBIE, B TOM YHCIE
c MPUMEHEHHUEM rpaduyeckux
METOJIOB M SJIEKTPOHHBIX CPEJICTB;

- TpaduyecKu HCCIEeNOBATh

17




COBMECTHBIE HAOIIOIEHUS C TIOMOIIBIO
JarpaMM pacCevBaHUs W JIMHEWHOU
perpeccurn  GopMyll  KOOpPIWUHATHI

CepeauHbI OTpE3Ka, paccrosiHue
MEXKY ABYMSI TOUKaMU;
-YMETh OIEpUpPOBATH

HNOHATUSIMH: Tpad, CBA3HBIA Tpad,
JIepeBO, IIUKIL, Tpad Ha TIOCKOCTH;

- yMEHHE 3aJaBaTh U
ONMHCBIBATh  Tpa(pl  pa3IMYHBIMHU
croco6amu;

- HCIONB30BaTh Tpadsl MpU
peIIeHuN 3a1a4;

-yMeTh CBOOOJHO ONEPUPOBATH
MOHATHUSIMH: COYETaHHUE,

NIEPECTaHOBKa, YHCIIO
COUYETaHWH, YHCIO TEpPECTaHOBOK;
O6unom HploTOHA; yMETh NPHUMEHSTH
KOMOMHaTOpHbIE (hakThI u
paccyXIeHUs sl pelIeHuUs 3a/1a4;

-yMeTh HaXOJUTh BEPOSTHOCTH
cOOBITHI c HCIIOIb30BAHUEM
rpadu4ecKux METOJOB; TPUMEHSTh
Ui pelieHdus  3amad  (opmyIibl
CJIOKEHUS u YMHOKEHUS
BEpPOSITHOCTEH,  (QOopMyly  TMOJHOH
BeposATHOCTH, (opmyny beprymm,
KOMOUWHATOpHBIC (PAKTHI U POPMYIIBI;

- OLCHMUBATH  BEPOSITHOCTH
peaTbHBIX COOBITHIA;

- yMETh OIIepHPOBATH
HNOHATUSAMM:  CIydailHas BEJIMYHMHA,
pacripesiesieHue BEPOSATHOCTEM,
MaTeMaTH4eCcKoe O’KUJaHue,
JMcriepcus u

CTaHJapTHOE OTKJIOHEHUE
CIIy4alHOW  BENUYMHBI,  (YHKIIHH
pacrpeaeneHus U IUIOTHOCTH

pPaBHOMEpPHOTO, I[OKa3aTelbHOIO U
HOPMAaJIBHOTO pacrpeaeneHuil;

- YMETh UCIOJIb30BaTh
CBOMCTBa M3YYEHHBIX pacIpeleTIeHH
JUIsl pELIeHUs 3a/1a4;

- 3HAKOMCTBO C TOHATHSIMM:
3aKOH  OOJIBIIUX  YHUCEN, METOIbI
BbIOOPOUHBIX UCCIIE0BAHUIA;

- yMeTh NPUBOJUTH NPUMEPHI
NPOSIBJICHUS 3aKOHA OOJIBIIUX YUCEN B
HPUPOIHBIX u 00I11eCTBEHHBIX
SIBJICHUSIX.

OKO0

-I'OTOBHOCTD

-YMCTb pcuiaTb TCKCTOBBIC
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[IposiBsATh rpaskJaHCKO- | aKTUBHOM JESTEIbHOCTH | 337a4y Pa3HbIX TUIIOB (B TOM YHCIIE HA
MaTPUOTHYECKYIO TE€XHOJIOTMYECKOH U OPOLEHThl, [JOJM M  4YacTu, Ha
MIO3ULHUIO, COLIMAJIHOM JIBUKEHUE, paobory, CTOUMOCTb
JEMOHCTPUPOBATh HaIPaBJIEHHOCTH, TOBapoOB U yCIYyT, HAJIOTH, 33Ja4d W3
OCO3HAHHOE TIOBEJCHUE | CIIOCOOHOCTh HMHHUIMUPOBATH, | 00ACTH  YNpPABICHUS JIMYHBIMH U
Ha OCHOBE | IUIAaHUPOBATh U | ceMeHHBIMU (PHAHCAMH);
TpaJMLIUOHHBIX CaMOCTOSITEJIBHO ~ BBIIIOJIHATh - COCTaBJIATh  BBIPAKEHUS,
00I1eYeI0BeYECKIX TaKylo JA€ATEIbHOCTD; yYpaBHEHHUS, HEPaBeHCTBA U  HX
LIEHHOCTEH, B TOM YHUCJIE -IJIAHUPOBATH U | CUCTEMBl 10  YCIOBHUIO  3a/ayH,
C Y4€TOM TrapMOHHU3ALUU | OCYILECTBIAThH UCCJIEIOBATh MOJYYEHHOE pEIICHUE U
MEXHAIMOHAJIbHBIX U JercTBUsS B | OLICHUBATh IPaBJ0I0100HOCTh
MEXPETUTHO3HBIX OKpY>Karolen cpene Ha | pe3yJbTaTOB;
OTHOIIEHUH, MPUMEHATH | OCHOBE 3HaAHUS neneu -yMeTh OTIepUpOBaTh
CTaH/1apThl YCTOMYHMBOTO pa3BUTHUS | IOHATUSMU: OIIpENIEICHUE, aKCHOMa,
AHTUKOPPYINLIUOHHOTO YeJI0BEYECTBA; TeopeMa,  CJEACTBHUE,  CBOMCTBO,
MOBEICHUS -CaMOCTOSITEIIbHO IPU3HAK, J0Ka3aTeIbCTBO,
OCYILIECTBIISITh pPaBHOCHUJIbHBIE
[103HABATEIbHYIO (bOopMyIUPOBKHY; YMETh
NeSITeNIbHOCTD, BBISBJIATH | GOPMYIUPOBATH oOpaTHOE u
poOIeMBl, CTaBUTb U | IPOTHUBOIIOJIOKHOE YTBEpXKACHUE,
(dbopmynupoBaTh COOCTBEHHbBIE HCII0JIb30BAaTh METO/]T
3aayd B 00pa30BaTENbHOM | MaTEeMAaTHYE€CKOW MHIYKIIUU;
JEeSITeIbHOCTH U KU3HEHHBIX - TPOBOJUTH JOKa3aTeIbHbIE
CUTYaIUsX; paccyXJeHus TpU peuleHUH 3ajad,
-c11oco0OCTBOBATH OLICHUBATH JIOTUYECKYIO
(hopmMHpOBaHHIO U | IPaBWIBHOCTh PACCYKICHUM;
MIPOSIBJICHUIO IMPOKOU -yMeTh CBOOOTHO ONEPHUPOBATH
SPYAMIIMU B pPa3HbIX 00JacCTIX | MOHATHSIMHU: MOCJIEI0BATEIBLHOCTD,
3HAHMM, MOCTOSIHHO MOBBIMIATE | apupMeTHIecKast nporpeccus,
CBOM  00pa3oBaTeNbHBIM H | TEOMETPUUYECKAs MIPOTPECCHSI,
KYJIbTYPHBIN YPOBEHB; 0eCKOHEYHO yObIBaromas
-copmMupoBaTh, reoMeTpHuuecKasi IporpeccHus;
pa3BUBATh CHOCOOHOCTh - YMETh 3a/1aBaTh
INOHUMAaTh MHUpP C TMO3UIMH | OCIEI0BATEILHOCTH, B TOM YHUCIE C
JPYroro 4ejioBeKa. MOMOUIBIO0 PEKYPPEHTHBIX (GOPMYIT;
-yMeTh BbIOUPATh [MOAXO0 AN
METOJ IJIsl PELLICHHUS 3aa4u;
- [IOHMMaHUWE 3HAYMMOCTHU
MAaT€MaTUKU B M3YYEHHUHM HPHUPOIHBIX
U OOIIECTBEHHBIX MPOIECCOB U
SIBJICHHI;
YMETh pacno3HaBaTh
IPOSBIIEHUE 3aKOHOB MaTEMAaTHKH B
HCKYCCTBE, YMETh MIPUBOJIUTH
NpUMEpPbl MAaTEMAaTUYECKUX OTKPBITUI
pPOCCUICKOM u MUPOBOU
MaTeMaTUYeCKOU HayKu
OKO07 - HE MIPUHUMATH -yMETh OIIEpUpPOBAThH
CopeiicTBOBaThH NeWCTBUS, TPHUHOCSINNE BpEJ | MOHATHAMU: (YHKIHUS, HENpepbIBHAS
COXPAHEHHUIO OKPYKAIOILIEN CPEJIE; byHKIHS, IPOU3BOJIHAA,
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OKpYyKarouen cpenbl,
pecypcocOepexeHHIo,
IPUMEHATh 3HaHUA 00
W3MEHEHUH KJIMMaTa,
MPUHIUIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
JENCTBOBATH B
Ype3BbIYaNHbIX
CUTYalHsAX

- YMETh
IIPOTHO3UPOBATH
HeOIaronpusTHbIE
9KOJIOTUYECKHE  ITOCIIECICTBUS
MPEIITPUHUMAEMBIX JICUCTBHUI,
NIpEAOTBPALLATE UX;

- PacCIlIupUThH OIIBIT
JACATCIbHOCTH 3KOJIOTUYECKOM
HaITPaBJICHHOCTH;

- pa3pabaTbIBaTh ILJIaH
pereHust mpooJeMbl ¢ y4eTOM
aHaJn3a HUMEIOIITUXCS
MaTepHAITLHBIX "
HEMaTepHUATHHBIX PECYPCOB;

- OCYILIECTBIISATh
LeJICHATPaBICHHBIN TIOUCK
MepeHoca CpeACcTB U CocoO0B
JIEACTBUSA B
poheCCHOHANBHYIO CPEY;

- yMeTh MEPEHOCUTH
3HAaHHUS B TIO3HABATCIIBHYIO U
MIPaKTHUYECKYIO obnactu
KU3HECATCILHOCTH;

- Tpemiarath HOBBIE
MPOEKTHl OILICHWBATh HJCH C
MO3ULIUU HOBU3HBI,
OpUTHHAJILHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

- JaBaTb  OLEHKY
HOBBIM CHUTYyallusiM, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTD,
OIICHUBATD COOTBETCTBHUE
PE3yIbTATOB LIEIISIM.

nepBooOpasHas,
UHTETpa;

- yMETb
HPOU3BOIHBIC
byHKIMH, UCHONB3YS
MaTepuallbl;

- HCCIENO0BaTh B MPOCTEHIIMX
ciydasx (QyHKIMM HA MOHOTOHHOCTb,

OIPEIEIICHHBIN

HAaxOJUTh
3JIEMEHTaPHBIX
CIIPaBOYHBIC

HaXOJUTh HauooJIbIINE u
HAMMEHBIINE 3HAYCHUs (PYHKITHIA;
- CTPOUTH rpaduku

MHOT'O4YJICHOB C HCIIOJIB30BAHUEM
arrmapara MaTéMaTH4YCCKOIO aHallnu3a,

HPUMEHSITh IIPOU3BOJHYIO npu
PEIICHNH 3a1a4 Ha ABUXKCHUC,

- pemaTs MIPAKTUKO-
OpPUEHTUPOBAHHBIE 3agaun Ha
HauOoJIbIIINE n HauMCHBIIINEC
3HA4YCHUA, Ha HaXO0XACHHUC IIyTH,
CKOPOCTH M YCKOPEHHUS;

-YMETh OIIEpUpPOBATH
INOHATUAMU: JABHMXKCHUEC B
POCTpPAHCTBE, MOJOOHBIE (UTYpPHI B
IPOCTPAHCTBE;

- HCNOJb30BaThb OTHOIIEHUE
TJI0MIAeH TOBEPXHOCTEH U 00BEMOB
NoJA0OHBIX (Quryp mnpu penieHuu
3ajad;

-yMeTh BBIUUCIISATH
FEOMETPUYECKHE BENUYMHBI (UIMHA,
yroia, IMJouiaab, 00beM, IUIOIIAlb
MOBEPXHOCTH), UCTIOJIb3YSI U3YUEHHBIE
(bopMyIBl U METO/IBI;

-yMeTh OTIEpUPOBATH
TOHSATHUSIMH: HETPEPHIBHOCTb
byHKIINH, aCUMIITOTHI  rpaduka
byHKIUY, nepBas W BTOpas
IPOM3BO/THAS byHKIUY,
FCOMETPUYCCKUH U (U3UYCCKUI

CMBICIT TTPOU3BOJHOM, TIepBOOOpa3Has,
OTIpeIeNIEHHBIN UHTET P,
- YMETh HaXOJWUTb ACUMIITOTHI

rpaduka byHKLINY; YMEHHE
BBIUUCIIATE  MPOU3BOJIHBIE  CYMMBI,
POMU3BECHNS, YaCTHOTO U
KOMIO3ULUK  (YHKIMHA, HaXOIUTh
ypaBHEHHME KacaTelIbHOM K rpaduky
INZINIVIH

-yMeThb UCII0JIb30BaTh
NPOM3BOJHYIO  JUIS  HMCCIIEI0BaHUS
GyHKIHH, Ut HaXOXJCHUS
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HAWJTYYIIEro pereHus B MPUKIIaIHBIX,
B TOM qrcie COLIMAJIBHO-
DKOHOMHYECKUX MU (U3UYECKUX
3a1adax, JUid OIpeesieHHs] CKOPOCTH
U YCKOpPEHHS,;

- HaxoJWTh IUIOIIAIH U
00beMbl  GUTYp C  TIOMOIIBIO
WHTETpaja; MPUBOAUTH  MPHUMEPHI
MaTEeMaTHYECKOTO MOJICIIUPOBAHUS C
MIOMOUIBIO mddepeHnnanbHbIX
YpaBHEHUH;

-yMeTh CBOOOJHO OIIEPUPOBATH
NOHATHUSIMH: TIPSIMOYTOJIbHASI CHCTEMA
KOOpJWHAT, BEKTOpP, KOOPIUHATHI
TOYKH, KOOPIUHATHI BEKTOPa, CymMMa
BEKTOPOB, TPOU3BEIICHHE BEKTOpa Ha

YHCIIO, pAa3oKeHHWE BEKTOpa TI0
0a3ucy, CKaJasipHO€ TPOU3BENIECHUE,
BEKTOPHOE  TPOW3BEICHHE,  yrojl

MEXIy BEKTOpPAMH, BEKTOPHBIM U
KOOpJIHHaTHBIﬁ METOd IJId pemeHI/m
FCOMETPUYECKHX 3a7ad M 3aJa4
JIPYTUX y4eOHBIX MTPEIMETOB;

- OmepupoBaTh MNOHATUIMU:
Marpunia 2x2 u 3X3, ONpeaeuTeb
MaTpPHIIBI, TCOMETPHYCCKUHA CMBICI
OTIPEICITATES.

MK
Cobupath
o0pabaThIBaTh
OTIePATUBHYIO
nHpopMaITHIo
Ype3BbIYaiHBIX
CHUTYAIIHsIX.

-TOTOBHOCTD K
aKTUBHOM NesITeNIbHOCTH
TEXHOJIOTMYECKOMI u
COLIMAIbHOMI
HaIpaBJIEHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATH,
IUTAHUPOBATD u
CaMOCTOSITEJIBHO ~ BBITIOJIHATH
TaKylo JAESITeIbHOCTD;

-IJIAHUPOBATH u
OCYILIECTBIISITh  JEHCTBUS B
OKpYy>Karomen cpene Ha
OCHOBE 3HAHUA neneu
YCTOHYHUBOTO pa3BUTUA
YelI0BEYECTBA;

-CaMOCTOSITENTLHO
OCYILIECTBIISTh
MO03HABATEIbHYIO
NeSITeNIbHOCTD, BBISIBIISITH
poOJIeMBl, CTaBUTH u
(dhopmynupoBaTh COOCTBEHHBIE
3amaun B 00Opa3oBaTenbHOU
JEeSITEeTHOCTH M KU3HEHHBIX
CUTYaIsX;

-yMeTb CBOOOIHO OTIEPUPOBATH
MOHATHUSIMH: TIPSIMOYTOJIbHASI CHCTEMA
KOOpJWHAT, BEKTOp, KOOPIUHATHI
TOYKH, KOOPIUHATHI BEKTOPa, CymMMa
BEKTOPOB, TPOU3BEICHHE BEKTOpa Ha
YHCIIO, pa3IOKEHUE BEKTOpa IO
0azucy, CKaIsIpHOE TPOU3BE/ICHUE,
BEKTOPHOE  MPOW3BEICHHE,  yroj
MEXITY BEKTOPaMH, yMEHHE
UCTIO0JIb30BaTh BEKTOPHBIN u
KOOPJMHATHBI METOJ Ui PEIICHUS
TCOMETPUYECKUX 3a7ad W  3ajad
JPYrUX y4eOHBIX MPEIMETOB;

- YMETh OTIepUPOBATH
MOHATUAMH: Tpad, CBA3HBIA Trpad,
JepeBo, UK, Tpad Ha TUIOCKOCTH;

- yMeHHe  3ajaBaTh U
OMHUCHIBaTh  Tpadbl  pPa3TUYHBIMU
crocobamu; UCMONIL30BaTh rpadbl Mpu
peIlIeHnH 3a/1ay4;
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IIK 1.2. -OCYILECTBIIATh -yMETh OIIEpUPOBATH
Cobupare MHPOPMALUIO | IeNICHANPaBICHHBIN HIOMCK | IOHATUSIMHU: JIBIDKEHHE B
u OLICHUBAThH | IEPEHOCA CPEACTB U CIIOCOOOB | MPOCTpaHCTBE, MOJN00HBIE (QUTYpHI B
00CTaHOBKY Ha MecTe | ACHCTBUS B | IPOCTPAHCTBE;

Yype3BblUaiiHON po(hecCHOHABHYIO CPEey; - HCHOJb30BaThb OTHOLIEHUE
CUTYyaLlVH. -yMeTb  TEPEHOCUTH | IUIOIIAACH MOBEPXHOCTEW M 0OBEMOB
3HaHUS B TO3HABATENBHYIO W | MOJOOHBIX (GUTYp TPH  PEIICHUH
PAKTHYECKYIO obnactu | 3a7ay4;
KU3HEJESATEIbHOCTH; -yMeTh BBIUUCIISITh
-npeasarathb HOBBIE€ | FTEOMETPUYECKUE BEIUYMHBI (JJIMHA,
IPOEKTHI, OIEHWBATH HJEH C | YyroJ, IUIomaab, O0beM, IUIOHIalb
HO3ULUHU HOBU3HBI, | IOBEPXHOCTH), UCIIOJIb3YSl U3yUECHHbIE
OpPUTMHAJILHOCTH, (bopMyJIBl U METOJIBI;
MPAKTUYECKOMN
3HAYUMOCTH;
-J1aBaTh OLIEHKY HOBBIM
CUTYaIUsIM, BHOCHTH
KOPPEKTHUBBI B JESITEIBHOCTb,
OIICHUBATh COOTBETCTBHUE
PE3YJIbTATOB IEJISIM.

IIK 1.3 -BBIIBUTATH HOBEIE -HAXOIWTh HaWOOJbIINE U
OcymiecTBiATH nJeu, npeaiaraTth | HAMMEHbIINE 3HaYeHHs]  (YHKIIHII;
OTIepaTUBHOE OpWUTHHAIBHBIE TOJIXOABI W | IPUMEHATH MIPOM3BOTHYIO npu
IJIaHUPOBaHUE pelIeHus; pellleHnH 3a/1a4 Ha JIBH)KEHHUE; pelaTh
MEpONPUATHI 1o -UMETh  BHYTPEHHIOIO | IPAaKTUKO-OPUEHTHPOBAHHBIE 3aJa4M
JMKBUAALUN MOTHBALIMIO,  BKJIOYAIOLIYIO | HA  HauOONbIIME M  HAUMEHbLIHNE
MOCIIEICTBUI CTpEMJIEHHE K JOCTIKEHMIO | 3HAYCHMs, Ha HAaXOXKIECHUE IIyTH,
Ype3BbIYaHBIX LEJIN U yCIeXy, ONTUMHU3M, CKOpPOCTHU U YCKOPEHHS;

CUTYyaLUH. MHHUIMATUBHOCTD,
yYMEHUE JeHCTBOBATh, MCXOJ
13 CBOMX BO3MOKHOCTEH
IIK 1.4. -apryMEHTUPOBAHO -YMETh KCIIOJIb30BATh
OpraHu3oBbIBaTh U | BECTU AMAJIOT, YMETh CMATYaTh | IPOU3BOAHYIO  JUISL  UCCIEJI0BaHUS
BBITNOJIHATE JEUCTBUSA 1O | KOH(IIMKTHBIE CUTYallUY; byHKIUH, Ui HaXOXKJCHUs
JMKBUAALUT -pa3BepHYTO U | HAWJTYYILero peleHus B MPUKIIaJIHBIX,
MOCIIEICTBU JIOTMYHO M3JIaraTh CBOIO TOUKY | B TOM qucie COLIMAJIBHO-
Ype3BbIYaHBIX 3p€HHsI C HUCHOJb30BAHUEM | SKOHOMHUYECKMX W (pu3nueckux
CUTYyaLuH. SI3BIKOBBIX CPEJICTB; 3ajiayax, Ui ONpEIETICHUS CKOPOCTH
COBMECTHas U YCKOpEHUS,;
NS TeIbHOCTb: -HaXxOJMTh IJIOIIA U U 0ObEMBI
-[IOHUMATh U | GUryp c MOMoIIbIO HHTErpaa;
UCIIOJIb30BaTh IPEUMYIIECTBA - IPUBOIUTH pUMepBI
KOMaHTHOH U | MaTeMaTH4YECKOIO MOJIEIUPOBAHUS C
WH/IMBUIYyaIbHOU pabOTHI; HOMOIIBIO mddepeHnanbHbIX
-BBIOMpATh TEMAaTUKY U | ypaBHEHUH;

METO/IbI COBMECTHBIX
JNEUCTBUI € y4eToM OOIMX
UHTEPECOB U BO3MOXKHOCTEU
KaXXJI0T0 WICHa KOJUIEKTHBA;
-KOOPAMHUPOBATH u
BBINOJIHATh paboTty B
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YCIOBHAX peanpHOro,
BUPTYaJIHHOTO u
KOMOMHHPOBAHHOTO
B3aUMO/JICHCTBUS,
-chopMupoOBaTH
CaMOKOHTPOIIb, YMETh

IIpUHHUMAaTb OTBETCTBCHHOCTH
3a cBOE TIOBEJICHIE,
CIOCOOHOCTh AN THPOBATHCA

K AMOIMOHATBHBIM
U3MCHCHUSM W TPOSBISATH

TUOKOCTh, OBITHh OTKPBITBIM

HOBOMY;

IIK 1.5. -CaMOCTOSATEILHO -yMeTb BHIOUPATH TIOIXO AN
ObecnieunBaTh dhopmynupoBaTh Y | METOJ JUIsl pEUIeHUs 3a/1a4u;
0€30MacHOCTh JIMYHOTO | aKTyaJIM3UPOBATh MPoOIEMYy, - TIOHUMaHue  3HAYNMOCTH
cocTaBa IIPH | pacCMaTpUBaTh ee | MaTeMAaTHKN B W3YYCHUU MPUPOIHBIX
BBITIOJTHEHUH aBapUIHO- | BCECTOPOHHE; U OOIIECTBEHHBIX MPOIECCOB U
criacaTeIbHBIX padoT. -BHOCHUTh KOPPEKTHUBHI | SBJICHUH;

B JICATEIHHOCTh, OIICHUBATH
COOTBETCTBUE pe3yabTaToOB
IEIsIM ~ OIICHWBATh  PUCKH

MOCHIEICTBUN NEeITEIbHOCTH;
-pa3BUBaTh KpEaTUBHOE

MBIIIUICHHE TPU  PEIICHUU

YKU3HEHHBIX TIPOOIIEeM;

IIK 2.1. -IUIAaHUPOBATH 51 - yMETh WCIOJIb30BaTh MpHU
[IpoBOIUTH MOHUTOPHUHT | OCYIIECTBIIATh JEHCTBUS B | pEIICHUM 3a/ad H3ydeHHbIe (PAKTbl U
MOTEHIIMATIBLHO OIACHBIX | OKpYXKaroIien cpene Ha | TEOPEMbI INIAHUMETPUU;
MIPOMBIIITICHHBIX OCHOBE 3HAHUA neneu - YMEHHE OLIEHUBATh Pa3MeEphbI
00BEKTOB. YCTOHYHUBOTO pa3BUTHA | OOBEKTOB OKPYXKAIOIIETO MHUPA;

YeJI0BEYECTBa; -yMeTh BbIOUPATh [MOAXO0IAINI
METOJ1 JUI PeLIeHUs 3a1auu;
- TOHMMaHuE€ 3HAYHUMOCTH
MaTEeMaTHKU B WM3YYEHHUU TMPUPOIHBIX
U OOIIECTBEHHBIX MPOIECCOB U
SIBJICHHI;

K 2.2. CamocTrosATenbHO -yMETh UCMOJIb30BaTh rpaQuKu
[IpoBOIUTHF MOHUTOPHUHT | OCYIIECTBIIATH byHKUMA A7 U3ydeHUs MPOIIECCOB U
MIPUPOJIHBIX 0OBEKTOB. MO3HABATEIIbHYIO 3aBHCHMOCTEH MPH PEIICHUH 3a7a4 U3

JeSITeNIbHOCTD, BBISIBJIATH | APYTUX YYEOHBIX MPEIMETOB M U3
poOIIeMBl, CTaBUTh U | peaJbHOM KU3HU;

(dhopmynupoBaTh COOCTBEHHBIE - BbIpaXaTh  QopMyIaMu
3a/aud B 00pa3oBaTeIbHON | 3aBUCUMOCTH MEXJy BETUUMHAMU;
JESATEIbHOCTH M KU3HEHHBIX

CUTYaLIMSIX;

IIK 2.3. -BHOCUTh KOPPEKTUBBI -yMeTh CBOOOTHO OTNEPHPOBATH
[Iporuo3upoBath B JEATENbHOCTb, OLIEHUBATh | OHATUSIMHU: cpenHee
Yype3BbIYaiiHbIE COOTBETCTBUE PE3YyIbTATOB | apUPMETHUECKOE, MeuaHa,
CUTYaLIHI u WX | IeTsIM,  OLIEHWBAaTh  PUCKH | HanbOoJblee u HauMEHbIIIee
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IIOCJIEICTBUSI. MIOCJIEACTBUI JI€ATEIBHOCTH; 3HauEHUs, pa3max, aucrepcus,
-BJIaJIETh CTaH/apTHOE OTKJIOHEHUE TUIs
HaBBIKAMU  y4eOHO- | ONMCAHUS YUCIIOBBIX JTAHHBIX;
HCCIIEIOBATEIbCKON U -yMETh UCCJIEI0BATh
IIPOEKTHOM JESITEIbHOCTH, | CTATUCTUUECKUE JIaHHBIE, B TOM YHCIIE
HaBbIKaMU paspelieHus | ¢ IPUMEHEHUEM rpaduuecKux
npobiem; METOJIOB 1 3JIEKTPOHHBIX CPE/ICTB;
- rpaduyecKku HCCIeN0BaTh
COBMECTHBIE HAOJIOJICHHSI C TIOMOIIbIO
JlMarpaMM pacCerBaHUs W JIMHEMHOMN
perpeccuu
IIK 24. -yM€Th -yMEHHE CTPOUTH TrpaduKu
OcymiecTBisATh MIPOrHO3UPOBATh M3YYEHHBIX (QYHKIMHA, HCHOJIb30BaTh
MEPCIIEKTUBHOE HeOIaronpusiTHbIE rpauky Mpu U3Y4EHUU IPOLECCOB U
IJIaHUPOBaHUE 9KOJIOTMYECKHUE TOCJEICTBUS | 3aBUCUMOCTEHN, IIPU PELLIEHUH 3a1a4 U3
pearupoBaHus Ha | IPEIIPUHUMAEMbIX JEUCTBUM, | APYTUX Y4eOHBIX IPEIMETOB M 3aaay
Yype3BblUaliHbIC MpeI0TBpaIlaTh UX; W3 peaqbHOW KU3HU, BBIPAXKATh
CUTYaI1H. -pacIIMpuUTh OTBIT | (JOpMyJIaMU  3aBUCUMOCTH  MEXIY
JEeSITEIbHOCTH 3KOJIOTUYECKON | BETMYMHAMY;
HaIpaBJIEHHOCTH;
-pa3pabaTeiBaTh  ILJIaH
perieHust mpooOJIeMbl ¢ y4eTOM
aHaJM3a UMEIOLTNXCS
MaTepuaIbHbIX "
HEMATEepUAJIbHBIX PECYPCOB
IIK 2.5. -IUIAaHUPOBATH 51 -yMEThb HCCIIEIOBATh
Pa3pabarbiBath U | OCYLIECTBIIATh  JCHCTBUA B | CTATUCTUYECKHUE JAHHBIE, B TOM YHUCIIE
MIPOBOJIUTH OKpYXKarolen cpene Ha | C MIPUMEHEHUEM rpaduyeckux
MEpONPUITHUS 0 | OCHOBE 3HAHUS LEeJeH | METOJIOB U SJIEKTPOHHBIX CPENICTB;
npoQuIaKTUKE YCTOMYHBOTO pa3BUTHUSA - rpaduyecKku HccIenoBaTh
BO3HUKHOBEHHUS YEJI0BEYECTBA; COBMECTHbIE HAOIIOJICHHS C TIOMOIIbIO
Ype3BbIYATHBIX -CaMOCTOATEIILHO JUarpaMM pPaccerBaHUs W JIMHEWHOU
CUTYaLHil. OCYUIIECTBIIATh perpeccun
II03HABATEJIbHYIO
JESITENBHOCTD, BBISIBIISITD
po0GIIeMBI, CTaBUTh u
(dbopmynupoBaTh COOCTBEHHbBIE
3amaun B 00pa3oBaTeIbHON

ACATCIBHOCTH H KHU3HCHHBIX
CUTYyalluAX;
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2. CTPYKTYPA n COJAEP/)KAHUE OBIIIEOBPA30OBATEJIBbHON
JUCIHUIIVIMHBI
2.1. O0BbeM AMCUMIIUHBI U BHABI y4e0HOIi padoThl

Bua yueOHo# paGoThl Oovem 6 uacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbl AU CHUILIUHBI 230

BT. 4.

1. OcHoBHOE coep:KaHue 192

BT. U..

TEeOopeTHIecKoe oOyueHne 102

MPAKTUYECKHUE 3aHATHS 90

2. TlpodeccnoHabHO OPHEHTHPOBAHHOE Cco/ep:kaHue (comepiKaHHe 20
NMPUKJIATHOTO MOYJIfA)

BT. U..

TEOpeTUIEeCKOe 0OyueHNE 20

MPaKTHYCCKUE 3aHATHUS

WHIMBHYAIbHBIN IPOEKT (Oa/Hem) .

CaMocTosTenbpHas paboTa 10

Koncyabranuu 2

IIpome:xkyTouHasi aTTecTanus B popMe IK3aMeHa 6

25




2.2 TeMaTHUYeCKHH IJIaH U CoacpKaHuE 06m606pa30BaTeHLHOﬁ AUCIHHUIIIIMHBI

HanmenoBanme O0bem
Coaep:xkaHue y4e0HOro MaTepuasa u gopMa opraHu3anuu JesiTeIbHOCTH 00yYaIomMXCsi
pa3aesioB U TeM 4acoB
1 2 3
Pa3nea 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM 1IK0J1bl. Pa3BUTHE MOHATHI 0 YHCJIE 16
Tema 1.1. Conepxxanue yueOHOro Marepuaja OK, IIK 2
Llenu u 3aa4n bazoBble 3HaHMS W YMEHHs TI0 MaTeMaTHKe B TIOBCeAHEBHOW U mpodeccrnoHansHOHOK 01-07
MaTeMaTHKH MPHIEATEITbHOCTH
OCBOCHHUM TemaTuka y4eOHbIX 3aHATHH
CHCINATBHOCTH 1.Maremartrka B OBCEIHEBHON U PO(YECCHOHATBLHOM EATENBLHOCTH 2
Tema 1.2 Copep:xxaHue y4e0HOro marepuaja OK, IIK 4
Ilenbie JleWicTBUST HaAJ  TIOJOXHUTEIBHBIMK, OTPHUIATSIIBHBIMU  4HClIaMd, oOObIkHOBeHHBIMH  H|/OK 01-07
> ..
paIOHATEHbIE AECATHIHBIME ApOOsAMH. POPMyYIIbI COKPAIIEHHOTO YMHOXKEHHUS.
NEHCTBUTENbHBIE YUCIIA TemaTuka yueOHbIX 3aHATHI
1 ICUCTBHUA HAal HHIMHU 1.JleiicTBHS HAJ pallMOHATBHBIMU U IEHCTBUTEIBHBIMH YHCIAMU 4
Tema 1.3. Copep:xaHue y4e0HOro MmaTepuaja OK, IIK 4
VYpaBHenus u Jluneiinble, KBaJpaTHbIC, APOOHO-TMHEWHbIE ypaBHEeHHMs M HepaBeHcTBa. CrocoOwl pemenusiOK 01-07
HepaBeHcTBa. CUCTEMBbICHCTEM JIMHEHHBIX ypaBHEHUM. CHCTEMBI INHEHHBIX HEPABEHCTB.
ypaBHCHHUN 1 TemaTnka yueOHbIX 3aHATHI
HCPAaBCHCTB. 1.YpaBHenus u HepaBeHCTBA. CHCTEMBI YPAaBHEHHI Y HEPABEHCTB 4
Tema 1.4. Cojep:kanue yueOHOT0 MaTepHaJia OK, IIK 2
[IpouieHTHBIE OK 01-07
— [IpocThie npoLeHThI, pa3Hbie COCOObI UX BblunciaeHUs . CII0KHBIE POLIEHTHI
TemaTuka yueOHbIX 3aHATHIH
1.IIpolieHTHBIEC BEIYUCTICHUS 2
Tema 1.5. TpodeccHONAILHO-OPHEHTHPOBAHHOE COIePKAHME OK, IIK 2
l'eomerpust  Ha Bunel mnockux ¢uryp um ux cpoiicta. IlpakTMko-OpHeHTHpOBaHHBIE 3aJaud B Kypce
[JIOCKOCTH BreomeTpuu: NpUMEHEHHE 3HAHUM IIAHUMETPUU IPH BBHINOJIHEHHM pacueToB B rnpodeccronansbix|OK 01-07

IIPUKJIAAHBIX 3adadax

3aJadax. BelunciaeHue miomagu aBTOMOOUIIEHOTO AUCKa 110 paguycy. HOI[60p HOpH.IHCfI K DWIMHApPAaM,

BbIYMCJICHUC 3a30pa MCKJy HUMH. Hanecenue Pa3sMCTKHU Ha 3arOTOBKY 6y,[1y1J_ICI71 JAcTalin,
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IIpEABAPUTEIIbHBIC BBIUMCICHUA. VI3MepeHre BHYTPEHHEH IUIOCKOCTH LMIMHIPA, CTEPXKHSA
KJIAIAaHOB 0 CaMOM IUIOCKOCTM UuiauHApa. M3mepeHus [uamerpa ULWIMHApPA B ABYX
[EPIECHIUKYISIPHBIX IUNIOCKOCTAX U B YETBIPEX MOACAX.

AHanu3 coOOTBETCTBUS I PHUHBI yCTaHaBHHBaeMOﬁ IIWHBI 1 JUaMCTpa AKCKa.

TemaTuka y4eOHbIX 3aHATHH

I.FCOMeTpI/Iﬂ Ha IJIOCKOCTH B MPUKJIAAHBIX 3aga4ax

N

Tema 1.6.

Conepxxanue yueOHOro Marepuaja

OK, K

BX01HOI KOHTPOJIb

Borunicnenuss 1 npeooOpazoBanus. [lpouieHThl. YpaBHEHUSs M HepaBeHCTBAa. [eoMmeTpusi Ha
[JIOCKOCTH.

OK 01-07

TemaTuka y4eOHbIX 3aHATHH

Pemenne 3agad. Kontponbnas pabora

Paszpnen 2. Kopuu. Crenenn. Crenennasi QyHKums.

16

Tema 2.1.

Copep:xaHue y4e0OHOro MmaTepuaja

OK, TIK

@yHKIMU, UX CBOMCTBA.
Croco0sn1 3aMaHusd

YérHoCTh, HEYETHOCTD,

O6nacTh ompeneneHuss M MHOXKECTBO 3HAUYEHUH  (PYHKUHUH.

nepuoANIHOCTh (GyHKIMH. CriocoObI 3a1anus QyHKITUH.

OK 01-07

byHKINN

TemaTuka yueOHbIX 3aHATHI

1.®dynkumm, ux cBorictBa. CriocoOb! 3a1anust GyHKITUH

Tema 2.2.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlEPKAHHE

OK, IIK

[Toctpoenne u
YTEHHE rpadukoB
(GYHKIMI B TPUKIIAIHBIX
3amavyax

I'paduku dyHKIMI IPU M3yYEeHUHU MPOIIECCOB M 3aBUCUMOCTEH, IIpU pEeIIeHUH 3ajad U3 JPYrux
y4eOHBIX MPEAMETOB U 3aJad U3 peajbHOW >KU3HU; BBIpaXKEHHE (POpPMYyIIaMU 3aBUCUMOCTH MEXIY
BenmMUMHAMU. UTeHue rpaukoB paBHOMEPHOTO IBUKEHHS, PAaBHOYCKOPEHHOTO JBIKEHUS. 3amepbl
MOIIIHOCTH TTMKOBBIX 00OPOTOB JIBUTaTelsd HAa CTEHAAX, aHanu3 rpaduka. UreHue rpadukoB: ypaBHEHHE
OTpeJieNieHus] MepeMEIlIeHUs] TOPIIHS B JI000W MOMEHT BpeMeHH, TpaduK U3MEHEHUS MepEeMEIlCHuUs;
ypaBHEHUE OIpPEeIeIIeHUs] CKOPOCTH MOPIIHS B 000 MOMEHT BpeMeHHU, I'paduk U3MEHEHUSI CKOPOCTH;
ypaBHEHUE OINpEICNICHUsI YCKOPEHHUs TMOpLIHS B JIO00H MOMEHT BpEeMEHH, TpaduK H3IMEHEHHUS

YCKOPEHUS

OK 01-07

TemaTnka y4eOHbIX 3aHATHH

1.IToctpoenue u uteHne rpagukoB GyHKIUN B IPUKIAIHBIX 33aa4ax

Tema 2.3.

Conepxanue yueOHOro Marepuasa

OK, IIK

Apupmerrueckn

[lonatue kopHs N-0il cTenmeHu U3 AEUCTBUTENbHOro uucia. CBoWcTBa KOpPHS N-OM CTENEHH.

11 KOPEHb U €ro

[IpeobpazoBaHue HPPALMOHATIBHBIX BBIPaKEHHH

OK 01-07
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CBOMCTBA TemaTuka y4eOHbIX 3aHATHH
1. ApudmeTndecknii KOpEHb M €T0 CBOICTBA 2
Tema 2.4. Conepxxanue y4eOHOro MarepuaJja OK, IIK 2
Crenennas Crenennas QyHKIus, ee cBolicTBa u rpaduk. OyHkuuu y = VX MX CBOWCTBA U rpadMKH.
(ynxums, e€ CBOHCTBA Hipheo6pazopanme rpadKoB CTEMEHHBIX DKL OK 01-07
rpaguk TemaTuka y4eOHbIX 3aHATHH
1.Crenennast pyHkius, €€ CBOMCTBA U Tpadux 2
Tema 2.5. Conepxxanue yueOHOro Marepuaja OK, IIK 6
VppannoHabHeI PaBHOCHIIBHOCTD MppAIMOHATFHBIX YPaBHEHUH M HEpaBeHCTB. MeTopl ux pemenus. Pemenne/OK 01-07
€ YpaBHCHUA HyppalinoHaIbHBIX YPABHEHUHM U HEPABEHCTB.
HCPaBCHCTRA TemaTuka yueOHbIX 3aHATHI
1.MppanmoHanbHble YypaBHEHHS U HEPABEHCTBA 4
2.Pemenue nuppanoHaIbHBIX YPAaBHEHUIN U HEPABEHCTB 2
Pa3nen 3. [loka3zarenbHasi QyHKUIMS 16
Tema 3.1. Cofep:kanue yueOHOro MaTepHaja OK, 1K 2
HoxasarenbHas CreneHb ¢ TPOM3BOJIBHBIM JICHCTBUTEIBHBIM ITOKa3aTeneM. B3auMmHO oOpatHble (DyHKIHH.
(ynrums, ee ['paduku B3aumHO oOpaTHBIX GyHKUMA. OmnpeneneHune mnokaszarenbHOW (yHKIMU, ee cBoircTtBa n|OK 01-07
CBOMCTBA rpaduk. 3HAKOMCTBO C MPUMEHEHHEM ITOKa3aTeIbHOW (PyHKIMK. PereHune moka3aTeabHbIX YpaBHCHHUM
(YHKIIMOHATBHO-TPAQUUECKUM METOJIOM.
TemaTuka yueOHbIX 3aHATHI
1.Iloka3arenbHas QyHKIHS, €€ CBOMCTBA 2
Tema 3.2 Cojep:kanue yueOHOr0 MaTepHaJa OK, IIK 6
[loxasarenbHbIe [Toka3arenbHble ypaBHeHUs. PenieHue noka3aTelnbHbIX YpPAaBHEHMII METOJIOM YypaBHUBaHUS
YPaBHCHHUA Hnoka3aTeneil, METOIOM BBIHECEHHS OOIIEr0 MHOMKHTEIS 3a CKOOKHM, MeToaoM BBeaeHust HoBOI|OK 01-07
HEPABCHCTBA M METOIblnepemenHol, QyHKIIMOHATBHO-TPAPUUYECKUM METOJIOM. MeTo1 HHTEpBAJIOB JIJIsl PEIIeHUs] HEPABEHCTB.
HX pCIICHUS PelreHne nokasareabHbIX HEPABEHCTB.
TemaTnka y4eOHbIX 3aHATHH
1.IToka3aTenbHble YpaBHEHMsI U HEPABEHCTBA U METO/Ibl UX PELICHUS 4
2.PenieHne noka3aTelIbHbIX ypaBHEHUI 1 HEPABEHCTB 2
Tema 3.3. Copep:xanue y4eOHOro MaTepuaJia OK, IIK 4
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CucreMsl . OK 01-07
HOKA3aTelbHBIX Pemienune cucrem noka3aTenbHBIX YPAaBHEHUN U HEPABEHCTB
ABHEHUI u =
P TemaTHKa y4eOHBIX 3aHATHIT
HEPaBEHCTB =
1.Cuctembl NOKa3aTeJIbHBIX YPABHEHUN U HEPABEHCTB 4
Tema 3.4. IIpodeccHoHATIHLHO-OPHEHTHPOBAHHOE COJIEP:KAHMNE OK, IIK 2
[lokasaTenbHas P 6 .
(bYHKIIS B TPHKTATHE CIICHUE 3371 HA BOCCTAHOBHTEIBHBIC MPOUECCH: POCT KONMYECTBA GaKTEpHH, KOIMUECTBAyr: 1 o7
sazauax JIPEBECHHBI, KOJMYECTBA PA/IMOAKTHBHOTO BEIIECTBA, M3MEHEHNE KOIWYECTBA HACENCHHS, TEMUIOBBIE| w- | 3
Mporecchl. BbIYMCIeHHEe MPOIEHTa  €XKEeroJHOW  aMOpPTH3alMd  CTOMMOCTH  O0OPYHIOBaHHS K1 4
ABTOMACTEPCKO 1O (hOpMYyIIe CIIOKHBIX MPOIIEHTOB, UCTIONb3Ys! KOHKPETHBIE TaHHbIE ’
TemaTnka yueOHBIX 3aHATHI
1.IToka3zaTenpHas GyHKIMS B IPUKIAAHBIX 3a/1a4ax 2
Tema 3.5. Copepxanue yueOHOro Marepuaa OK, IIK 2
[Toxa3zaTenpHas . OK 01-07
P — Pemienne nokaszarenbHbIX YpaBHEHUH U HEPABEHCTB, CUCTEM I0KA3aTEJIbHBIX HEPABEHCTB
TemaTuka yueOHbIX 3aHATHI
Pemenne 3agau. KontposbHas pabora 2
Pa3nen 4. Jlorapugmel. Jlorapudpmuueckas GpyHkuus 18
Tema 4.1 ConeprxaHue y4eOHOro Marepuaja OK, IIK
Jlorapudm uucna . . .
L o cBONCTEA Jlorapugm, coiictsa jsorapudma. JlecsaTuunblil ¥ HaTypalbHbIN Jorapum, ynucio e. OCHOBHOE OK 01-07 2
' norapugpmuueckoe ToxkaecTBo. [IpeodbpasoBanue sorapupMrUUecKuX BbIpaKEHUI.
TemaTnka yuyeOHbIX 3aHATHI
1.JIorapudm uncna u ero cBoicTBa. 2
Copepxanue yueOHOro Marepuasa OK, IIK 4
Tema 4.2 OK 01-07
Omnepanuu norapupmupoBaHus M mnoteHuupoBaHus. IIpeoOpa3oBanue sorapuGMudIecKux
[IpeobpazoBanue %
BBIpaKEHUH.
norapu(pMUUECKuX
BBIPAKCHUH TemaTnka y4eOHbIX 3aHATHH
*IpeoOpa3oBaHue JorapuMUUIECKUX BbIPAKECHUN 4
Tema 4.3 Conepixanue y4eOHOro MaTepuaja OK, IIK 2
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Jlorapugmmueck
ast byHKIMS, e
CBOMCTBA U rpadukx

Jlorapudmuueckas QyHKIHs, €€ CBOHCTBA U Tpauk

OK 01-07

TemaTuka y4eOHbIX 3aHATHH

1.Jlorapudmudeckast GyHKIHs, €€ CBOWCTBA U rpaduK 2
Tema 4.4. Conepxxanue yueOHOro Marepuaja OK, IIK 2
Jlorapugmiraeck [Tonsite norapudpmuueckoro ypaBHeHUs. OCHOBHBIE METOJIbl PEIICHUS JOTapUPMHUUECKUX
UC YPaBHCHUA U MECTONblypapHennii: (PyHKIMOHAIBHO-TpaUIecKuid, METOJ] TOTEHIHMPOBaHUS, MeTonx BBeaeHUs HOBOHOK 01-07
X PEIICHHUA. [IEPEMEHHOM.
TemaTuka y4eOHbIX 3aHATHH
1.Jlorapupmudeckre ypaBHEHUS U METOJIbI UX PELLICHUS 9
Tema 4.5. Copep:xaHue y4e0OHOro Mmarepuaja OK, IIK 4
Jlorapudmuaeck
ne  HEpaBCHCTBa  H JlorapudmMudeckre HepaBEHCTBA, METOJIBI M CIIOCOOBI PEIICHUSI. OK 01-07
METO/Ibl UX PELICHUS
TemaTuka yueOHbIX 3aHATHI
1.Jlorapudmudeckue HepaBEeHCTBA U METOIbI UX PEIICHUS 4
Tema 4.6. IpodeccHoHaILHO-OPHEHTHPOBAHHOE CO/lepKaHue OK, IIK 2
lpumenenne [Ipumenenne norapuMOB MPU PEUICHUH MPUKIATHBIX 3anad. JlorapupmMuyeckas crnupayib B
noraprmos IpUnpupone. Ee maremarnueckue cBoiictBa. Mcmonap3oBanue gorapuMHUpPOBAHUS ISl OIEHKH KayecTBa
PCUICHMN  TIPUKIA/IHbIX3pyka M METOJIOB CXKATUS W300paKCHHs, MPHU BBIYMCICHHH IIIYMOB, Mopora ciblmuMmoctd, ypoBHsI/OK 01-07
3ana4 rpomkocTH. [lo mymam mnepekitoueHHs Tepenad, onpeneneHue npobieMbl Tpancmuccuu. Pemenue|lIK 1.3
3a/1a4 Ha CUCTEMY OXJIXKICHUSI IBUTATEIsl aBTOMOOHIIS. [1K1.4
[Ipumenenne norapudmoB B Hay4yHBIX QopMynax, TaKMX KaK paKeTHOE ypaBHEHHUE
[{10IKOBCKOTO; B TEOPUU BEPOATHOCTEM, 3aKOHE OOJIBIINX YHCEIl
TemaTnka y4eOHBIX 3aHATHH
1.IIpumenenue gorapudmoB Mpu PEIICHUN MPUKIATHBIX 3a/1a4 2
Tema 4.7. Coaepxanue y4efHOro MaTepuajia OK, IIK 2
Jlorapugmst. OK 01-07

Pemenue 3amay.

Jlorapupmuueckass Qynkuus. IIpeoOpasoBanue morapupMUUecKUX BbIpakeHHH. Pemenue
MPOCTEHIINX JIoTapu(PMUUIECKUX YpaBHEHHUI U HEPaBEHCTB.
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TemaTuka y4eOHbIX 3aHATHH

Pemenne 3agau. Konrponbnas pabora 2
Paszpen 5. OcHoBbI TpUroHOMeTpHHU. TPpUroOHOMeETpHUYECKHE (PYHKIMH. 24
Tema 5.1. Conepxxanue yueOHOro Marepuaja OK, IIK 4
Pajuannas H Paguannas mepa yrna. [1oBopoT Touku BOKpYr Hadana koopauHat. OnpeneeHue CUHyca,
IpanycHas Mcpa yINd.gocuHyca, TaHT€HCa M KOTAHICHCA. 3HAKUW CHHYCA, KOCHHYCA, TaHT€HCAa W KOTaHIeHca IO OK 01-07
TpUroHOMETPUIECKHE  |yeTBEpTAM. 3aBHCHMOCTh MEKIY CHHYCOM, KOCHHYCOM, TAHTGHCOM M KOTAHTEHCOM OJHOTO H
GbyHKIUN YHCIIOBOTOTor0 e yriIa.
aprymMeHra. .
PTyM TemaTuka y4eOHbIX 3aHATHH
1.Pannannas u rpagycHas Mepa yria. Tpuronomerpuueckue GyHKIIMN YHUCIOBOTO apryMeHTa. 4
Tema 5.2. Copep:xaHue y4e0OHOro MmaTepuaja OK, IIK 2
OcHOBHBIE 0 C OK 01-07
TPHTOHOMETPHIECKHE CHOBI;)BIG TpUTOHOMETpHUYeckue ToxzaecTBa. CHUHYC, KOCHHYC, TAHI'€HC M KOTaHI€HC -
Baw-a. MYJTBI TIPUBEIICHUS.
TOX]IECTBA. CDOpMYJ'IBIyrHO a ¥ - a. SOOPMYJIbT HPUBC/C
[IPUBEJCHHUS. TemaTuka y4eOHBIX 3aHATHIA
1.OcHOBHBIE TPUTOHOMETPUUYECKUE TOXAECTBA. DOPMYIIbI TPUBEICHMUSI. 2
Tema 5.3. Copep:xaHue y4e0HOIro MmaTepuaja OK, IIK 2
Dopmyiisl Cymma u pasHocTh cuHycoB. CymMma W pa3HOCTb KOCHMHYcOB. CyMMa W pPasHOCTh OK 01-07
coxkenus.  PopMynbliraprencos. CHHYC H KOCHHYC JBOIHOTO yIIIA.
BOMHOI'O apryMeHTa N
8 prym TemaTuka yueOHbIX 3aHATHI
1.@opmyisl ciioxenusi. PopMysibl IBOWHOTO apryMeHTa 2
Tema 5.4 Cojep:kanue yueOHOr0 MaTepHaJia OK, IIK 2
Dopmyisl @opmysbl MOJIOBUHHOTO aprymeHTa. [IpeoOpa3oBaHusi CyMMBI TPUTOHOMETPUYECKHX
[1OJIOBHHHOTO GyHKIMH B NPOU3BEACHUE U IPOU3BEAEHHS B CyMMYy. BbIpaxeHHe TPUIOHOMETPHUUYECKUX OK 01-07
aprymenta. CyMMa Hpypkimii  yepes TAHTEHC —IIOJOBHHHOTO — apryMeHTa. IIpeoOpa3oBaHMs  HPOCTEHMIINX
Pa3HOCTR TPUTOHOMETPUUYECKUX BBIPAKEHHH.
TPUTOHOMETPHUYECKHUX .
. TemaTuKa y4eOHBIX 3aHATHIA
byHKIHA
1.®PopMyIibl OJIOBUHHOTO apryMeHTa. CymMma U pa3HOCTh TPUTOHOMETPUYECKUX (PYHKIIHIA 2
Tema S.5. Conepxanue y4e0HOI0 MaTepuaia ‘ OK, IIK 2
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Tpuronomerpuu

OO6nacte ompeneneHUss W MHOKECTBO 3HAYCHUH TPUTOHOMETPUUYECKHX (YHKIIMH.

eckue  PYHKIWMH,  MXUETHOCTh, HEUETHOCTD, MEPHOANIHOCTh TPHIOHOMETpHUYECKHX (yHKImi. CBOMCTBA U TpaduKi OK 01-07
CBOWCTBA M TPAGUKH  |hypkimii y = COS X, y = SiN X, y = tg X, y = ctg X. CxkaTue W pacTsLKeHHE TPadUKOB
TpuroHoMmerpuyeckux Gynkuuii. [IpeodpazoBanne rpaguKoB TPUTOHOMETPUIECKHUX (DYHKITHIA.
TemaTuka y4eOHbIX 3aHATHH
1. Tpuronomerpuyeckue (yHKINHU, KX CBOHCTBA U TpauKH 2
Tema 5.6. Coep:kanue yueOHOro MaTepHaa OK, 1K 2
OO0patHble OK 01-07
TPUTOHOMETPHYECKHE OO6paTHble TpUrOHOMETpHUUECKHE (PYHKIMH, UX CBOWCTBA U TpadUKH.
bynKIH TemaTnka y4eOHbIX 3aHATHIA
1.00patTHble TPUTOHOMETPUYECKHE (PYHKIIMHU, UX CBOICTBA U I'padUKH. 2
Tema 5.7 Copep:xaHue y4e0HOro MmaTepuaJja OK, IIK 2
Tpuronomerpudeckue VYpaBHeHue COS X = a. YpaBHeHue Sin X = a. Ypapuenue tg X = a, Gig X = a. Pemenue OK 01-07
YPaBHCHUA TPUTOHOMETPUUYECKUX YPAaBHEHUW OCHOBHBIX THUIIOB: MPOCTEHIIME TPUTOHOMETPUUYECKUE]
ypaBHEHHS.
TemaTuka yueOHbIX 3aHATHI
1.IlpocTelinye TPUroHOMETPUYECKUE YPABHEHUS 2
Tema 5.8 Cojep:kanne yueOHOro MaTepHaa OK, IIK 2
Tpuronomerpuueckue _ OK 01-07
HepaBeHCTBa. [IpocTeiiiye TpUroHOMETpUYECKHE HEPABEHCTBA
TemaTuka yueOHbIX 3aHATHI
1. TpuroHoMeTpu4ecKrue HepaBeHCTBA 2
Tema 5.9 IIpodeccnoHaIbHO-OPHUEHTHPOBAHHOE COJIEPKAHNE OK, IIK 2
Onucanue Hcnonbs3oBaHue TPUTOHOMETPUYECKUX (YHKIMM B peIIeHUM MPUKIAAHBIX 3a7]ad.
[POU3BOCTBEHHBIX Perienue 3a1a4 Ha YUCTOTY KOJIEOAHUN CHIIBI TOKA B OCBETUTENBHBIX NMPHOOpaX, pacyérsl MyTH OK 01-07
[POLIECCOB C MOMONIBIOOBEKTOB B KMHEMATHKE, pPacHpPOCTpaHEHHE BOIH, IpenomieHue cpera. CocraBnenue I1K2.2
rpaduKoB MaTeMaTH4YeCKON MOJIEIH TEOPHH «TpeX OMOPUTMOBY C UCMOJIb30BaHUEM (DYHKIIMU CHHYCOB
TPUTOHOMETPHUYECKHUX TemaTnka y4eOHbIX 3aHATHH
bymximi 1.Onucanue Npou3BOJCTBEHHBIX MTPOLECCOB C MOMOIIBIO IPah)uKOB TPUTOHOMETPHUECKUX (DYHKIUH 2
Tema 5.10. | OK, TIK 4

Conepxxanue y4eOHOro Mmarepuaja
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Tpuronomerpuy [IpeoOpa3oBaHre TPUTOHOMETPUYCCKUX BBIPAKCHUU. PelieHne TPUTOHOMETPHUSCKUX OK 01-07
CCKue (yHKIMMypaBHEHNIT 1 HEPABEHCTB (B TOM YHCIIE C HCTIONb30BAHUEM CBOMCTB (ByHKIIHI).
HCIIOBOTO apryMeHTa TemaTuka y4eOHbIX 3aHATHH
Pemenue 3anau. 2
Hrorosasi KOHTpOJIbHAsl paboTa 2
Hroro 3a 1 cemectp 90
2 CEMECTP
Paznen 6. IlpsiMble M NJIOCKOCTH B POCTPAHCTBE. 16
Conepxxanue yueOHOro Marepuaja OK, IIK 2
Tema 6.1 [Ipenmer crepeomeTpun. OCHOBHBIE OHATHUSA (TOYKA, IPSIMast, MIIOCKOCTh, IPOCTPAHCTBO).
OcCHOBHBIE OcHoBHBIE aKCHOMBI cTepeomeTpuu. [lepecekaromuecs, mapauienbHbie W ckpermuBaromuecsOK 01-07
MOHATHS CTepeoMeTpHH.psiMble. [Ipu3HAaK W CBOWCTBO CKpemMBarOMIMXCsl MNpsAMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIE
Pacmonoxxenne mpsaMbIX|{QHUTYDEL.
1 IIJIOCKOCTEN TemaTuka yueOHbIX 3aHATHI
1.OCHOBHBIE OHATHS CTEpeoMeTpUH. PacnoioxkeHre NpsMbIX U INIOCKOCTEN 2
Tema 6.2. Copep:xaHue y4e0HOro MmaTepuaja OK, IIK 2
HapannenbHOCTh [TapamiensHOCTh MPSAMBIX, TPSIMOM M TIOCKOCTH. [IpHU3HAK MapajieIbHOCTH MPSIMOU H OK 01-07
NPAMBIX U IIIOCKOCTEH. |pockoctn. [TapaiuieasHOCTh TpEX IpsiMbIx. CBOMCTBA (C HOKA3aTEIBCTBOM).
TeMaTHKa Y4eOHBIX 3aHATHI
1.ITapanyiebHOCTh MPSAMBIX U TIJIOCKOCTEH. 2
Tema 6.3. Copep:xaHue y4e0HOIr0 MaTepuaja OK, IIK 2
IapajiensHOCTh [Tapannensuble miaockocTd. CBolcTBAa MapauiedbHBIX MIOCKOCTEH (C J0Ka3aTeIbCTBOM). OK 01-07
TJI0CKOCTEH Terpasap u mapamienenunen. [loctpoeHue ceueHui
TeMaTHKa Y4eOHBIX 3aHATHH
1.ITapamienbHOCTh MJIOCKOCTEH 2
Tema 6.4. Conepxanue yueOHOro Marepuasa OK, IIK 4
Hepnenukymnsp [IepnenqukynsapHbie IpsIMbIE B IIPOCTPAHCTBE. [TapamiensHbie IpsIMBIE,
HOCTB IpAMOH HnepneHuKyssipHble K IUIOCKOCTH. IIpH3Hak mNepneHIuKyIspHOCTH HpSIMOM M IJIOCKOCTH (C OK01-07
ILIIOCKOCTH. N0Ka3aTenbcTBOM). Teopema o MpsiMOil, MepHeHIUKYIAPHON K IIIOCKOCTH. PaccTosiHMe OT TOUKH
[lepnenauKymsap Hino mnockoctu. TeopeMa o TpéX nepreHANKYIApax.
HAKJTOHHBIC. TemaTnka y4eOHbIX 3aHATHIA
1.IlepnenauKyISIpHOCTh NPAMOM U MIOCKOCTH. [lepneHinKynsap 1 HaKIIOHHBIE. 4
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Tema 6.5. Coaepikanue yueOHOro MaTepuajia OK, IIK 2
Yron MEXAY| VYros Mexay npsSMOH U INIOCKOCTBIO. JIByrpaHHsli yroi. IIpu3Hak neprneHIuKyisipHOCTH OK 01-07
NPAMOH U TIIOCKOCTBIO |1y mockocTeit. IIpsAMOYroIbHBIH TIapasieenume].
TemaTnka yueOHBIX 3aHATHI
1.Yroa Mex1y NpsiMOi U IJIIOCKOCThIO 2
Tenta 6.6. Conepxxanue yueOHOro Marepuasa OK, IIK 2
Bsanmuoe [IpumeHeHre 3HaHUI O B3AaMMHOM PaCIOJIOKEHUU MPSAMBIX U IIJIOCKOCTEN B TPOCTPAHCTBE OK01-07
PacroJIO’)KEHUE MNPSIMBbIX
" IOCKOCTEll B TemaTnka y4eOHbIX 3aHATHIA
[IPOCTPAHCTBE 1.B3auMHOE pacroioKeHUe IPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE 2
Tema 6.7. Copep:xxaHue y4e0OHOro marepuaJja OK, IIK 2
1Ipsnsre 1 Pacnionoxxenne mpAMBIX W TUIOCKOCTeW B mpoctpaHcTee. [leprnenaukynsprocts uOK 01-07
THIOCKOCTH BrapannensHOCTh MpAMBIX U IOCKocTel. CKPEIMBAIOIIHMEcs TPsMBIE.
[IPOCTPAHCTBE. =
TemaTuka yueOHbIX 3aHATHI
Pemenne 3agau. KontponbsHas paborta 2
Pa3nen 7. KoopauHaThl 1 BEKTOPbI B IPOCTPAHCTBE. 16
Tema 7.1. ConeprxaHue y4eOHOro MaTepuaja OK, IIK 2
JlekapTOBBI JlexapToBa mpsMOYyrojbHash CHCTeMa KOOpJIWHAT B mpocTpaHcTBe. Paccrosiame mexay|OK 01-07
KOOPAMHATHI BroukamMu. KoopanHatel cepeinHbl oTpeska. JleieHne oTpe3ka B JaHHOM OTHOILIEHUHU.
[IPOCTPAHCTBE. TemaTuka yueOHbIX 3aHATHI
Paccrosnue MEXNY, 2
OUKAMIL 1./lekapTOBBI KOOPAMHATHI B IPOCTPAHCTBE. PaccTosiHME MEX Ty TOUKAMM.
Tema 7. 2. Cojep:kanue yueOHOT0 MaTepHaJia OK, IIK 2
Bexkropsl B BexkTopsl B npocTpanctee. CliokeHUE U BBIYMTaHHE BEKTOPOB. KoMIiaHapHbie BEKTOPBI. OK 01-07
[IPOCTPaHCTBE. [IpaBuno napauienenunena. PasnoxxeHue BEeKTopa 1o TpéM HEKOMILIAHAPHBIM BEKTOPAM.
TemaTnka y4eOHBIX 3aHATHH
1.BexTOpEI B TPOCTPAHCTBE. 2
Tema 7.3. Copep:kanue yue0HOro MaTepHaJia OK, IIK
KoopauHarer Koopaunats!l BekTopa. CBsi3b MEXIy KOOpAMHATaMU BEKTOpa M KOOPAMHATAMU TOYEK. OK 01-07
BeKTOpa. JleucTBUSA Hax 2

BCKTOpaMH, 3aJaHHBIMU

qHCJII0.

CnokeHHe U BEIYUTAHHUC BCKTOPOB, 3alaHHBIX CBOUMHU KOOPpAWHATaAMMH. YMHOXKEHHE BCKTOpAa HA
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CBOMMMU KOOpAUHATAMU.

TemaTuka y4eOHBIX 3aHATHH

1.KoopnuHats! Bekropa. JleiicTBUsI HaJl BEKTOpPaMH, 33JaHHBIMU CBOUMHU KOOPJMHATAMH. 2
Tema 7.4. Conepxxanue yueOHOro MarepuaJja OK, IIK 2
CkansipHoe 51 CkansipHO€ NPOU3BEICHUE BEKTOPOB. YTOJ MEXKAY BEKTOPaMHU. YTOJI MEKIY MPSIMON H OK 01-07
BEKTOPHOE [JIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMU. BekTopHoe npounsBeaeHrne BeKkTopoB. Pemienue 3anau B
IIPOU3BEACHHUC KOOpAMHAaTax.
BEKTOPOB. YTOJ MEXIY TemaTuka y4eOHBIX 3aHATHIT
BEKTOPAMH. 1.CkanspHoe 1 BEKTOPHOE NMPOU3BEICHUE BEKTOPOB. YTOJI MEXITY BEKTOPAMHU. 2
Tema 7.5. Conepxxanue yueOHOro Marepuaja OK, IIK 2
Meton n OK 01-07
KOOpIMHAT npu PYMEHEHHE METO/Ia KOOPIMHAT B MMPOCTPAHCTBE NP PEIICHUH 3a1a4.
PCIICHAN 3a/1a4. TemaTnka y4eGHbIX 3aHATHI
1.MeTton koopAMHAT NPHU PEIICHUN 3aa4. 2
Tema 7. 6. Copep:xaHue y4e0OHOIro MmaTepuaJja OK, IIK 2
VYpaBHeHUs . OK 01-07
chepr,  mpaMoit W VYpaBHeHUs cepsl, MPSIMON U TIIOCKOCTH.
[JI0CKOCTH. N
TemaTuka yueOHbIX 3aHATHI
1.YpaBHeHus chepsl, MPSAMOI U TUIOCKOCTH. 2
Tema 7.7. Copep:xaHue y4e0HOIro MmaTepuaJja OK, IIK 2
Cummerpust B JBr>keHue, mnapajuiesibHbI MEPEeHOC, CUMMETPHUSl Ha IUJIOCKOCTHU W B MPOCTPAHCTBE,
[IPUPOJIC U Ha NPAKTHKE. ropopoT, mnpeoOpa3oBaHue MOJA00MSA, MOJOO0HBIE (GHUryphl; YMETh paclO3HABaTh paBHbBIC H OK 01-07
JBrkenune Briogo6HbIe GUTYpHI, B TOM YUCIIE B IPUPOJIE, APXUTEKTYPE; YMETh UCIIOIb30BATh T€OMETPUUYECKUE,
IIPOCTPAHCTBE. OTHOILIIEHUS, HAXOIUTh TI'EOMETPUYECKUE BEIWYUHBI (IUIMHA 0JI, IUIOLIaab, OOBEM) mpHU
2 2 2 b
pElIeHNUH 33724 U3 IPYTUX y4eOHBIX MPEIMETOB, U3 pealbHON )KU3HH, U3 CIIEUATbHOCTH
TemaTuka yueOHbIX 3aHATHIH
1.CuMMeTpus B IpUpOJIE U HA PAKTUKE. /[BUKEHHE B MPOCTPAHCTRE. 2
Tema 7.8. Copnepskanue y4e0HOro MaTepuaja OK, IIK 2
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Bexkrops! 5]
KOOpJMHATBL. PemeHue)

JlexapToBbl KOOpIMHATBl B IpocTpaHCcTBE. Bekropbl B mpocrpaHcTBe. CloxeHUE U
BBHIUMTAHUE BEKTOPOB. YMHOXEHHME BeKTOpa Ha umncio. Komiuianapuele BekTopbl. CkaasipHOE

3a7a4 [POU3BEJICHHE BEKTOPOB. PaziiokeHue BEKTOopa 10 TPEM HEKOMIUIAHAPHBIM BEKTOPaM. OK 01-07
[Ipocreiimue 3agauun B KoopauHaTax. KoOOpAMHATHEI BEKTOPA, PACCTOSHUE MEXKIY TOYKAMH,
KOOpPJIUHATHl CEPEMHBI OTPE3Ka, CKAISPHOE TMPOM3BEIACHHEC BEKTOPOB B KOOPIUHATAX, YrOJ
MEXTy BEKTOPAMH, YrOJl MEXK]Ty IPSIMOU U TUIOCKOCTBIO, YTOJI MEXKIY TUIOCKOCTSIMHU.
TemaTuka y4eOHbIX 3aHATHH
Pemenne 3agau KontposibHas pabora. 2
Paznean 8. IIpousBognasi pyHKuMM U €€ MPUITOKEHUS. 20
Conepxxanue yueOHOro Marepuaja OK, IIK 2
Tema 8.1, OmnpesiefieHle 4YHCIIOBOM MOCNENOBATENFHOCTH M CrOcoObl ee 3amaHus. CBoicTBa OK 01-07
Yucnosas YUCIIOBBIX MOCHenoBaTeNbHOCTEN. Onpenenenue mnpeaena Mnociea0oBaTeIbHOCTH. BbluncieHue]
[MOCJIETOBATCIIBHOCTD.  [mpeniesioB MOCIEI0BATEILHOCTEN.
[Ipenen YUCIIOBOU .
OCIEI0BATEIBHOCTH TemaTnka yuyeOHBbIX 3aHATHI
1.HucnoBas nocienoBaTeabHOCTh. [Ipenen yncioBoit mociea0BaTeIbHOCTH 2
Tema 8.2. Cojep:kanne yueOHOT0 MaTepHaa OK, IIK 2
[Ipenen byHKIHIH.
[ToHSTHE POU3BOTHOIL. [Ipenen dynkuum Ha OeckoHeunoctu. IIpenen ¢dyHkuum B Touke. [lpupamenue OK 01-07
aprymenrta. [Ipupamenue pynkiuu. HenpepbiBHOCTh QyHKIIMU. 3324, TPUBOISIINE K TOHSATHIO
Mpou3BOHOM. OnpeeneHre nNpou3BOJHON. AJTOPUTM OTHICKAHUS MPOU3BOIHOM.
TemaTuka yueOHbIX 3aHATHI
1.Ilpenen pynkuuu. [ToHsiTHE TPOU3BOTHOM. 2
Tema 8. 3. Cojep:kanue yueOHOT0 MaTepHaJia OK, IIK 2
®opmynsl M IpaBHUIY [Ipumenenne npaBun u popmyn nuddepeHUpoOBaHUs MPU HAXOKACHUU MPOU3BOIHOM OK 01-07
i pepeHIMpOBaHus ¢dbyukun. Pemenue 3amay.
TemaTnka yuyeOHbIX 3aHATHI
1.@opmynsl 1 nipaBmiia qudhepeHInpoOBaHUS 2
Tema 8.4. Coaepikanue y4eOHOro MaTepuajia OK, IIK 2
I'eomerpraeckui I'eomerpuueckuit ¥ (Qu3MYECKHl CMBICT TNPOU3BOAHON. YpaBHEHHUS KacaTelbHOM H OK 01-07
v pusnueckui CMBICTHopmanu. Pu3ndecKuii CMBLUT TPOU3BOIHOM. Perenne 3amau.
NPOU3BOTHOH. TemaTuKa y4eOHBIX 3aHATHI
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1.I'eomerpuueckuii 1 GU3MYECKHIA CMBICIT TPOU3BOTHON

Tema 8.5. Coaepikanue yueOHOro MaTepuajia OK, IIK 2
pownssoHast Omnpenenenne cnoxHOW (QyHKOUH. [IpaBWIO BBIYUCIEHUS TPOU3BOIHON CIIOKHOM OK 01-07
CIIOKHOH (PyHKITUH. yHKIHH.
TemaTuka y4eOHbIX 3aHATHH
1.ITIpon3BoaHas CIIOKHOW (YHKIIWH. 2
Tema 8.6. Cojaep:kanue yueOHOro MaTepuajia OK, [IK 2
Hccnenosanue Bo3spacranue u yObiBaHHE (YHKIMH, COOTBETCTBHE BO3pACTaHUS M yObIBaHUS (QYHKUUU OK 01-07
Gynxuun HazHaKy npou3BoHoM. [IpaBuio nccienoBanus GyHKIMH HA MOHOTOHHOCTB M SKCTPEMYM.
MOHOTOHHOCTb M TemaTuka y4eOHbIX 3aHATHH
9KCTPEMYM. 1.MccnenoBanue (pyHKIIMM HA MOHOTOHHOCTb M KCTPEMYM. 2
Tema 8.7. Cojep:kanue yueOHOTo MaTepHaa OK, 1K 2
Hpownssonubre [ToHATHE NPOM3BOJIHON BBICHIETO MOPSAJAKA, COOTBETCTBHME 3HAKA BTOPOM IPOU3BOAHOU
BBICILIETO opsiiKa OK 01-07
PAAKA. BpimykiocTH  (BOTHYTOCTH) (YHKIIMHM Ha otpeske. [IpaBuno wuccienmoBanus GQyHKIIMA Ha
BBINYKIIOCT M TOUKHIpgryKiiocTs. HaxoKeHHe TOUeK mepernoa.
nepernda QyHKIuu N
TemaTuka yueOHbIX 3aHATHI
1.IIpousBoaHbIE BRICIIETO MOPsAKA. BRIMYKIOCTh ¥ TOUKH mepernda GpyHKIuu 2
Tema 8.8. Copep:xaHue y4e0HOI0 MaTepuaJja OK, IIK 2
HaubGonpimee u .
Haubonpiiee v HammeHblliee 3Ha4YeHHS (QYHKIUN Ha oTpe3ke. [IpaBuio BeIUMCICHUS OK 01-07
HauMEHbIIIee 3HAYeHUs] .
HAaUMEHBIIIETO0 U HauOOJIbIIEro 3HAYCHUN (PYHKIIUU HA OTPE3KE.
(GyHKIMH Ha OTpPE3KeE.
TemaTuka yueOHbIX 3aHATHIH
1.HanbGonpiiee 1 HauMeHbllee 3HaYeHHs PYHKIIMU Ha OTPE3Ke. 2
Tema 8.9. IIpogeccuoHaNTbHO-OPHEHTHPOBAHHOE COACPKAHUE OK, IIK 2
Haxoxnenue
Haumenbiiee u HanOosnbliee 3HaueHUE PyHKIMU. 3a/1aui Ha HaX0XKJI€HHE HAUMEHBIIUX U
ONTUMAJILHOTO .
HanOOJIBIINX 3HAYEHUH BeIWYMH. BbIuncieHne HauMeHbIIEero pacxo/a ToproYero B 3aBUCUMOCTH
pe3ysbpTaTa ¢ IOMOILBIO .
. OT CKOPOCTH aBTOMOOWJISI UCXOJI U3 KOHKPETHBIX JaHHbIX. HaxoxkJieHne HanbombIel CkopocTu OK 01-07
[TPOU3BOIHOM B . -
P H aBTOMOOWJII M MOMEHTa BPEMEHH, B KOTOPOI CKOpocTh HauOoJsiblnas. Berumcienue pasmepoB K22

IIPUKJIAAHBIX 3adadax

ABTOMOOMJIBHOTO OKHA, YTOOBI OHO MPOITYCKall0 HAauOOoJbIllee KOJMUYECTBO CBETA, €CIIM U3BECTECH
nepumerp. OmpeneneHre pa3MepoB IWIMHIApPA ¢ 00beMoM V, YTOOBI IJIOMIAAb €ro MOJHOU
MOBEPXHOCTU ObLJIa HAUMEHBIIEH.
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TemaTuka y4eOHbIX 3aHATHH

1.HaxoxeH1e onTUMaJIbHOTO Pe3yJIbTaTa ¢ MOMOIIBIO IPOU3BOIHOM B IPUKJIAIHBIX 331a4ax 2
Tema 8.10. Conepxxanue yueOHOro MarepuaJja OK, IIK 2
Hpom'l.;oz[Has{ bynxuwm @opmynsl u mpaBuna guddepennupoBanus. MccnenoBanue QYHKIUH € TOMOIIBIO OK 01-07
uooce HpHHO)KeHHﬂ'HponzBO;[HOﬁ. HauOonpiiee 1 HauMeHblIee 3HaYCHUS (PYHKITHH.
Pewrenne 3anau.
TemaTuka y4eOHbIX 3aHATHH
Pemenne 3agau. Konrponbenas pabora 2
Paznen 9. IlepBooOpa3nas u unterpas. [llpuioxenus onpeneiéHHOro MHTErpaJja. 16
Conepxxanue yueOHOro Marepuaja OK, IIK 2
3amaua O BOCCTAHOBJIEHMM 3aKOHa JBM)KEHHS MO U3BECTHOM ckopocTH. [loHsTue
uHTerpupoBanusi. O3HAKOMIJICHHE C TIOHSITHEM MHTErpajia U nepBooopasHoi wis Gynkiun y=F(X). OK 01-07
Tema 9.1. Pemenne 3ama4 Ha CBSI3b MEPBOOOPA3HON M €€ MPOW3BOJHOM, BBIYMCICHHE TIEPBOOOPA3HOMN ISt
[TepBooOpasznas |maHHOM (ynkumu. Tabmuma Qopmyn 1 HaxOXAEHHS NEpBOOOpasHEIX. M3ydenwe mpaBuial
GbyHKINH. [TpaBuaBEIYMCIICHAS IEPBOOOPA3HOIA.
HaX0KICHUA TemaTuka yueOHbIX 3aHATHI
MepBOOOpPa3HBIX. 1.IlepBooOpa3nas ¢hyakuuu. [IpaBuia HaxoXAeHUS TEPBOOOPA3HBIX. 2
Tema 9.2 Copep:xaHue y4e0HOIro MmaTepuaja OK, IIK 2
HeonpenencHubrii [lonsaTue  HeoONpeAeNeHHOTO0  WHTerpaiga.  HemocpeacTBEHHOE  MHTETrPUPOBAHHE. OK 01-07
UHTErpal 1 CHOCO6HI/IHTerpI/Ip0BaHI/IC METOJOM 3aMEHbI IEPEMEHHOM.
CrO BRITHCICHH. TemaTHKa y4eOHBIX 3aHATHIA
“HeonpeaenéHHpIi HHTErpaJl ¥ CIIOCOOBI €T0 BHIYMCIICHUS. 2
Tema 9.3. Cojep:kanue yueOHOT0 MaTepHaJia OK, IIK 2
OnpenenéHubIi [Tonsitne omnpenenénHoro wunrerpana. Popmyna Heiorona - Jleitbnuna. [IpaBuio OK 01-07
MHTCTpal U CHOCOOBIppiqpcenue ONpeAeIEHHOTO HHTErpaja METOJO0M 3aMEHbl MepeMeHHOW. Pemienuwe 3amay Ha
€I'0 BBITHCIICHHA. BBIUKCIICHUE ONPEACIEHHOTO HHTErpaa.
TemaTnka y4eOHBIX 3aHATHH
1.0OnpenenéHHblil HHTErpai U COCOOBI €r0 BHIYHCIICHUS.
Tema 9.4. Coaep:xanue y4e0HOro MaTepuasia OK, IIK
®usnueckui U DuU3NYECKUN CMBICH ONPEIEIEHHOT0 NHTErpaia. ['€eOMeTpUYeCcKnii CMBICII ONIPEACIEHHOTO OK 01-07

TCOMeTpI/ILICCKI/Iﬁ CMBICJI|

HWHTCT'pajia. [TousiTue 00 ONPCACIICHHOM MHTCTPAJIC KAK TJIOIIAan KpHBOJ’IHHCﬁHOﬁ Tparncuum.

OIIPEAEIEHHOTO

TemaTnka y4eOHBIX 3aHATHH
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WHTCrpasa. 1.Du3MYeCKuil U TeOMETPUYECKIIA CMBICI OIIPEICTIEHHOTO HHTETpAIA.
Tema 9.5. Conepxxanue yueOHOro MarepuaJja OK, IIK 4
Berancienue [IpuMeHeHne OIPEAENIEHHOTO HWHTErpanga Uil HaXOXICHUS IUIOIAAU KPUBOJIMHEWMHOU OK 01-07
IO A INIOCKOM rpanennu. Popmyna Herorona-JlelOnuma.
GuUrypel ¢ TIOMOIIBIO .
. TemaTHKa y4eOHBIX 3aHATHIT
ONPENENIEHHOTO = ~
WHTErpaTa 1. Beruncnenue mionmaay miockor (GUrypsl ¢ mOMOIIBI0 ONPEACTIEHHOTO HHTErpasa. 2
2. Pemenue 3a7a4y Ha BBIYUCIICHUE TUIOMIAH TNIOCKOH (PUTypBI C TOMOIIIBIO ONIPeIeIEHHOIO UHTErpasa 2
Tema 9.6. 2
OnpenenéHHbIit IIpodeccuoHaNTbLHO-OPUEHTHPOBAHHOE COJIePKAHUE OK, IIK
WHTETPaJl MIPH PEIICHHUN
MPaKTUKO- Borunicnenue paboTel. BeluncieHwe Cuibl, NPOW3BOAMMON MpU TMOAHITHM Tpy3a.
OpUEHTHUPOBAHHBIX Boruricnenue Cuibl  JaBI€HUS OSKUJIKOCTH. BbluucieHune TMyTd, MpPOMJIEHHOTO TelIoM 34 OK 01-07
3aau OTpeieIcHHOEe BpeMsl OT Hayala JBWKEHHUs. BbluncieHue cpeaHero pacxoia OeH3MHa OTHK] 1 K12
ckopocTu aBroMoOuis. HaxoxkaeHue paccTosiHAS MEXy ABYMs TeJlaMH, KOTOPbIE ABUTAIOTCS U3 ’ '
OJIHOW TOYKHM OJHOBPEMEHHO B OJHOM HampabiieHMHM. HaxoxkJeHue 3akoHa JBM)KEHHUS IO €ro
TemaTuka yueOHbIX 3aHATHI
1.Onpenen€HubIi MHTErpaj NpU PeICHUH MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4 2
Tema 9.7. Copep:xaHue y4e0HOI0 MaTepuaJja OK, IIK 2
Wuterpan u ero Wurerpan ¢ynkuuu. Berancnenue Gpusniyeckux U reoMeTPUUYECKUX BEIHYMH C MOMOIIBIO OK 01-07
NpUIOKeHHA.  Perenneyyrerpana.
safad. TemaTuka yueOHbIX 3aHATHI
Pemenue 3ana4. KontposabHas padora 2
Pa3znen 10. MHOrorpaHHUKH M TeJIa BpalieHusl. 22
Tema 10.1. Coaepikanue y4eOHOro MaTepuajia OK, IIK 2
%/IHororpaHHHKH' [Tonsitue MHOrorpannuka. Ero snemeHTsl: BepiuHbl, pedpa, rpanu. JAuaronans. Cedenue.
n3Ma.
pu3 Bbimykible W HEBBIMYKIblE MHOTOTPAaHHUKU. Buabl MHOrorpaHHukoB. Pa3sBepTku
[Tapamtenenumnes -
MHOTOrpaHHuKa. Kparuaiimme mytu Ha NOBEpXHOCTH MHOTOIPAaHHUKA. OK 01-07

[Tonsitue mpusmbl. Ee ocHoBanus M OokoBble rpaHu. Bwicota mpusmsl. Ilpsamas u
HakJIOHHas npusma. lIpaBuipHas npusma. Ee ceuenme. Teopema Oiunepa. llapamnenenumnen.

CpoiicTBa napauienenunena. IIpsMoyrospHelil napajuieaenunes.

TemaTnka y4eOHBIX 3aHATHH
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1.MHuororpannuku. Ilpusma. [lapannenenunen

Tema 10.2. Coaepikanue yueOHOro MaTepuajia OK, IIK 2
[upamuna. VceueHHas [Mupamuna. Bunael nupamua. DnemMeHTbl NpaBUiIbHOW nupamuiabl. [lupamuapl ¢ paBHO OK 01-07
[HHpaMH/Ia. HAaKJIOHEHHBIMU pedpaMu U TpaHsIMHU, UX OCHOBHbIE cBoiicTBa. Buawl Terpasnpo. CeueHue
nupamuibl. [IpaBriibHas nupaMua. Y cedeHHass TUpaMuaa.
TemaTuka y4eOHbIX 3aHATHH
1.ITupamuga. YceueHnnas nupamua. 2
Tema 10.3. Conepxxanue yueOHOro Marepuaja OK, IIK 2
Tena BPaIICHHA. [Toustie Tena Bpamenus. [uwmuaap u ero snementsl. CeueHne MWIMHIPA TI0CKOCThIO.[OK 01-07
Lnmanp. Pa3pepTka nuuHApa.
TemaTnka yueOHBIX 3aHATHH
1.Tena Bpamenus. [{umaap. 2
Tema 10.4. Cojep:kanne yueOHOT0 MaTepHaa OK, IIK 2
Komyc. YceueHHbIH Konyc u ero snmementsl. CedeHue KoHyca (MapauieIbHO€ OCHOBAHHWIO W TIPOXOJSAIICE OK 01-07
KOHYC. yepe3 BEpINHY), KOHWYeCKHe ceueHus. Pa3BepTka koHyca. YceueHHbIN KoHYyC. Ero oO6pa3yromast
1 BbicoTa. CeueHne yCe4YeHHOro KoHyca
TemaTuka yueOHbIX 3aHATHI
1.Konyc. YceueHHbll KOHYC. 2
Tema 10.5. Coep:kanne yueOHOro MaTepHaa OK, IIK 2
[ap. Coepa. OK 01-07
[ap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctd. Ceuenue mapa, cepsl.
TemaTuka yueOHbIX 3aHATHIH
1.IIap. Cdepa. 2
Tema 10.6. Conep:xaHue y4e0HOro MmaTepuaja OK, IIK 2
[Tnomans [Tnomanas G0KOBOM M MOTHON MOBEPXHOCTHU MPU3MBI, MUPAMUIbI, YCEUEHHON MTUPAMU/IBL. OK 01-07
OOKOBOM ¥ TIOJHOH [Tnomans OOKOBOM W TMOJHOW TMOBEPXHOCTH TeNl BpallleHHs: UWINHApa, KOHYCa,
[MOBEPXHOCTH yceu€HHOTO KOHyca, chephl.
MHOTOI'DAHHIKOB 1 TEJl TemaTuka y4eGHbIX 3aHATHI
BPalllCHHA. 1.ITnonaas GOKOBOM M MOJHON NOBEPXHOCTH MHOTOIPAHHUKOB M TEJl BPAIECHUS. 2
Tema 10.7. Cojepskanue y4efHOr0 MaTepuaia OK, IIK 2
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HonsTue 00 [onsitue 06 o6veme Tena. OTHOMIEHHE 00BEMOB MOJOOHBIX Tel. Brruncinenue 06bEMOB OK 01-07
00bEME  TelL. O6T>éMMHOFOFpaHHI/IKOBZ IIPU3MBI, [IApAJUICIICIINIIENA, TUPAMU/bl, YCEUEHHON MUPAMU/IBI.
MHOTOrpaHHHIKOB TemaTuka y4eOHbIX 3aHATHI
1.ITonsitue 06 00béMme Ten. O6BEM MHOTOTPAaHHUKOB 2
Tema 10.8. Cojaepikanue yueOHOro MaTepuajia OK, IIK 2
O0nem Brruucnenue o0EMOB TN BpallleHUs: [IJIMH]IPa, KOHYCa, YCEUEHHOTO KOHYCa OK01-07
IWIUHIPA, KOHYyca, ’ ’ ’
YCEUEHHOTO KOHYCa. TemaTuka y4eOHbIX 3aHATHH
1.ITonsitue 06 00bEéMe Ten. O0bEM MHOTOTPAaHHUKOB 2
Tema 10.9. Copep:xaHue y4e0HOro MmaTepuaJja OK, IIK 2
Brraucnenue OK 01-07
o6BéMa mapa W ero Brruncnenue o6b€Ma mapa, apoBOro CErMeHTa, apoBOro CEKTOpa, IapoBOTo CIIOS.
HaCTEH. TeMaTHKA y4eOHBIX 3aHATHI
1.Brruncnenne o6bE€Ma mapa u ero yacrtei. 2
Tema 10.10. IpodeccHoHATLHO-OPHEHTHPOBAHHOE CO/leP/KAHNE OK, IIK 2
Breruucnenue
[L10Iain  IMIOBEPXHOCTH Hcnons3oBanne KOMOWHAIMKA MHOTOTPAHHUKOB U TEN BpallleHUs B MPAKTHUKO-
1 00bEMOB B NPAKTHKO-0pHeHTHPOBAHHBIX 3aa4aX. BBIYMCICHNE HX ILIOM[AM TOBEPXHOCTH. BhIUKCICHHE HX 0GBEMOB.
OpPUCHTUPOBAHHBIX BrruncieHnue Imiomaayd TMOBEPXHOCTH aBTOMOOWIBHBIX (ap, kak mapadosouma BpameHus.(OK 01-07
3azaqax. Brruncienue koaudecTBa Ope3eHTa HeoOX0MMO IS TTOIIMBA TeHTa JyTsl Ky30Ba MammuHbl Gopmbl|[1K1.2 TTIK2.1
[PSIMOYTOJIBHOTO TMapaiesienuie/a, KoJIndecTBa apMaTyphl JUIsl U3TOTOBJICHHs KapKaca Ky30Ba,
nMerolero (GopMmy MNpSAMOYroJIbHOTO Napasuieenunena. BpluuciaeHue IMIOmMaa OYHIAeMOM
[MOBEPXHOCTHU JJOOOBOTO CTEKJIa aBTOMOOWIISI B 3aBUCMOCTH OT PaJinyca CTEKIOOYUCTUTENS
TemaTuka yueOHbIX 3aHATHIH
1.Berunicrienue miomaay NoBepXHOCTH U 00EMOB B MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4ax. 2
Tema 10.11. Coaepikanue y4eOHOro MaTepuajia OK, IIK 2
MHuororpanauky MHororpaHHUKH 1 Tena BpameHus. CeueHuss MHOrOrpaHHUKOB U Tel BpameHus. O6sém nOK 01-07
n TCIa  BPAMCHHA.momnjaap MOBEPXHOCTH MHOTOTPAHHHUKOB M TEJ BPAIllCHUS.
Pemenne sanay. TemaTnka y4eOHbIX 3aHATHH
Pemenue 3ana4. KonrposbHas pabora. 2
Pa3nen 11. KomOnnaropuka. Teopusi BeposiTHOCTEH M MaTeMATHYeCKAas CTATHCTHKA. 16
Tema 11.1. Coaepikanue yueOHOro MaTepuajia OK, IIK 2
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OcHoBHbIE OK 01-07
MOHATHUSA [lepecTanoBKH, pa3MeIlIeHHs], COYCTAHUSI.
KOMOWHATOPHKH.
TemaTuka y4eOHbIX 3aHATHH
1.OCHOBHBIE IOHATHS KOMOMHATOPHKHU. 2
Conepxxanue yueOHOro Marepuaja OK, IIK 2
Tema 11.2.
CoObITHE, BEPOATHOCTH CoBMecTHBIE M HECOBMECTHBIC COOBITHs. TeopeMbl 0 BEepOSATHOCTH CyMMBI coObITHILOK 01-07
cooprtus. Croxkenme u Y CIIOBHASI BEPOSITHOCTh. 3aBUCUMbBIEC U HE3aBUCUMBIE COOBITHS
YMHOXKEHHUE
BEpOSITHOCTEH TemaTHKa y4eOHBIX 3aHATHIA
1.CobpITHE, BEpOSITHOCTH COOBITHSI. CII0KEHNE U YMHOKEHHE BEPOSTHOCTEHN 2
Tema 11.3. TIpodeccHOHATLHO-OPHEHTHPOBAHHOE COIEPKAHNE OK, IIK 2
BeposTHOCTH B OtHocuTenbHasi 4YacToTa COOBITHSA, CBOMCTBO €€ YCTOWYMBOCTH. CTaTHCTUYECKOE
MpOodeCcCHOHATBHBIX ompeneneHue BepoATHOCTH. OIlleHKa BepOSATHOCTH coObiTHA. OmnpenercHue BEpOSTHOCTH
3aavax HACTyIUIeHHsT HeratuBHOro coObiTus ([ATII) m Tsbkectn ero ymepbOa >xu3HH W 310poBbI0.OK 01-07
Brruncienue BepOSITHOCTH OCYIISCTBICHUS pHUCKa W MacmTaba mocneAactBuid BozaedcTBus|[IK1.5 T1K2.2
OTIaCHBIX (haKTOPOB JOPOKHOTO JBIKCHHS B OTHOIICHUH PA3JIMYHBIX €T0 YIaCTHUKOB. [1K2.5
Boruncnenue Hanbosiee BEpOSITHBIX OTKa30B 0OBEKTOB (CHCTEM, arperaToB), MPUBOASAIINX|
K moTepe uX paboToCrnocoOHOCTH (ITOJTHOM, YACTUYHOM, BPEMEHHOM ).
TemaTuka yueOHbIX 3aHATHI
1.BeposiTHOCTB B pohecCHOHaIbHBIX 3a7a4ax 2
Conepxanue yueOHOro Marepuasa OK, IIK 2
Tema 11.4. . Buabl cinyuaiinbix BenuuuH. OnpeneneHue TUCKPETHOM ClIy4yailHOM BEIWYMHBI. 3aKOH OK 01-07
Huckpernas CIYHaUHAN 5 penenenyst IMCKPETHOM CiTydaitHOM BeTrunHbl. Ee unclIoBBIe XapaKTepUCTHKH.
BETMYMHA, 3aKOH €€ -
bACTIpeNeeHHA TemaTuka y4eOHbIX 3aHATHIH
1./luckperHas ciydaliHasi BEJIMUYHMHA, 3aKOH €€ paclpeaeseHus 2
Tema 11.5. Cojep:kanue yueOHOT0 MaTepHaJia OK, IIK 2
3amaun Bapuarnmonssiit psa. CTaTUCTHYECKHE XapaKTEPUCTUKH psAa HAOMIOJAeMBbIX JTaHHBIX.
MaTeMaTHYECKOH UuciaoBble XapaKTepUCTHKHM BapuallMOHHOTO psna. [lepBuunas oOpabGoTka cratuctuyeckux/OK 01-07
CTaTUCTHUKH.

nanHbIX. HaxoxkaeHue CpCAHUX XaAPAKTCPUCTHUK, Ha6J'IIOI[aeMLIX JaHHbIX. [lommron 4gactoT m
TrUCTOIrpaMma.
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TemaTuka y4eOHbIX 3aHATHH

1.3aaun MaTeMaTHYECKON CTATUCTUKHU. 2
Tema 11.6. Conepxxanue yueOHOro Marepuaja OK, IIK
Cocrapyienue Tabmui u [lepBuynas 00pabOTKa CTATUCTHYECKUX [TaHHBIX. [ 'paduueckoe WX MPEACTABICHHE
AUarpaMm Ha IPaKTUKC |\HaxoxaeHne cpeqHUX XapaKTEPUCTUK, HAOII0IaeMbIX JaHHbIX. OK 01-07 4
TemaTuka y4eOHbIX 3aHATHH
1.CocraBnienue Ta0nuIl U AMarpaMM Ha IPAKTHKE 4
Tema 11.7. Conep:kanue y4e0HOro MaTepuaia OK, IIK 2
Pemenne 3anau. =
D EMEHTEL OcHOBHbIE TIOHATHS KOMOMHATOPUKH. TeopeMbl O BEpPOSITHOCTH CYMMBI COOBITHIL.
K OMGHHETOPHEE, VCIOBHAs BEpPOSATHOCTh. 3aBUCHMBbIE U He3aBHCHMbIe coObiTHs. IlepBuunas 00paboTkaOK 01-07
CTATHCTHKM H TeopHH CTaTHUCTUYECKUX JaHHbIX. HaxoXeHne cpelHuX XapaKTepUCTHK, HAOII0AaeMbIX JaHHbBIX.
BEPOATHOCTEIA. TemaTnka yueOHbIX 3aHATHI
Pemenne 3agau. Kontponsnas pabora 2
Pa3nen 12. YpaBHeHNsl 1 HepaBeHCTBA. 16
Tema 12.1. Cofep:kanue yueOHOro MaTepHaja OK, 1K 2
PaBHOCHIIBHOCTE PaBHOCHIIBHOCTE ypaBHeHMH © HepaBeHCTB. OmpexaencHus. OCHOBHBIE TEOPEMBI
YpaBHCHHH HpaBHOCHIIBLHBIX MEPEX0/IaX B YpaBHEHUAX U HepaBeHCTBaX. OOmme Meto sl pemierus ypasaennii:(OK 01-07
HCPAaBCHCTB. O6H1Henepexozl OT paBeHCTBa (PYHKIIMH K PABEHCTBY apryMEHTOB JJII MOHOTOHHBIX (DYHKIIMI, METO
MCTObI PCILICHHA pa3ioKEHUsT Ha MHOXKHUTENIHM, METOJ BBEICHUS HOBOM IEPEMEHHOH, (PYHKIIMOHAIBHO-
TemaTuka yueOHbIX 3aHATHI
1.PaBHOCMIBHOCTD YpaBHEHUH U HepaBeHCTB. OOIIME METOIbI pelIeHNUs 2
Tema 12.2. Conepxanue yueOHOro Marepuasa OK, IIK 2
I'paduueckuit
METO/1 pelIeHus OO0mue MeToNpl pEelIeHUs HEPaBeHCTB: MEpexoa OT cpaBHeHus 3HaueHui Qynkuuit kOK 01-07
YPaBHCHU, HEPABECHCTB (CPAaBHEHHIO 3HAYEHWH apryMEHTOB JUII MOHOTOHHBIX  (DYHKIM, METOJ HHTEPBAJIOB,
¢ yHKIIMOHaTBHO-Tpaduueckuil MeTo1. ['paduueckuii MeTo1 peleHusl ypaBHEHH U HEPABEHCTB.
TemaTnka y4eOHbIX 3aHATHH
1.I'padrueckuii MeTO1 pelIeHusl ypaBHEHHH, HEPABEHCTB 2
Tema 12.3. Conepanue y4efHOr0 MaTepuaia OK, IIK 2
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YpaBHeHUs u Onpenenenne moayns. PackpsiTue Monyis no onpeaeneHuto. Ipocreiine ypaBHeHus 1 OK 01-07
HEpAaBEHCTBA C MOJYJIEM [HEPABEHCTBA C MOJyileM. [IpuMeHeHHe paBHOCHIBHBIX IE€PEXOJIOB B OIPEIECIECHHBIX THUIAX
YpaBHEHU U HEPABEHCTB C MOJIYJIEM.
TemaTuka y4eOHbIX 3aHATHH
1.YpaBHEHUS 1 HEPABEHCTBA C MOAYJIEM 2
Conepxxanue y4eOHOro MarepuaJja OK, IIK 2
Tema 12.4. OK 01-07
YpaBHEHUS [Tonsitue mapametpa. [Ipocreiire ypaBHEHUS U HEPABEHCTBA C MTAPAMETPOM.
HEpaBEHCTBA C =
napameTpamm TemaTnka yueOHbIX 3aHATHI
1. YpaBHEHUs 1 HEPABEHCTBA C TapaMeTpamMu 2

Tema 12.5. Cojep:kanue yueOHOTo MaTepHaa OK, IIK 2

Permenne Pemenune mnokazaTeNbHBIX W JOrapu(MHUUECKUX ypaBHEHUH U HepaBeHCTB. CHCTEMbI OK 01-07
[T0Ka3aTCIbHBIX WnokazareiabHbIX YPaBHEHUN U HEPABEHCTB.

HOFaPH@MfI‘IeCKHX TeMaTHKA y4eOHBIX 3aHATHI
ypaBHEHUI u - 2
HEpABEHCT. 1.Penrenue nokaszaTenbHbIX U JJOTapUPMUUECKUX YPaBHEHUI 1 HEPABEHCTB.

Tema 12.6. Copep:xaHue y4e0HOIro MmaTepuaJja OK, IIK 2
Pemenue TpuroHomeTpuyeckre ypaBHEHUS, CBOASAIIMECS K KBAAPATHBIM, PEIIAEMbIE Pa3JI0KEHUEM OK 01-07
TPUTOHOMETPUYECKAX |HA MHOXKMTEIM, OJHOPOIHbIE. TPUrOHOMETPUYECKIE HEPABEHCTRA.
ypaBHEHU I u TemaTnka yueOHbIX 3aHATHI
HCPABCHCTB. 1. PelieHne TPUrOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB. 2

Tema 12.7. IpodeccHoHaTLHO-OPHEHTHPOBAHHOE CO/leP/KAHNE OK, IIK 2
Pemienne  NpuKiIaaHbIX Pemrenne TEKCTOBBIX 3a7a4 MPUKIAHOTO COACPKAHUS Pa3HBIX THIOB (B TOM YHCIIE HA|
saga1 € HOMOIWIBKporeHThl, JOIU U YacTH, Ha ABM)KEHUE, paboTy, CTOMMOCTb TOBAPOB U YCIYT, HAJIOTH, 33/1a4 U3
YpaBHEHHUH obnacTu ympaBieHHs JMYHBIMUA U ceMeiHbIMU (MHaHcaMmu). Pemienne pasHOOOpa3HbIX 3a1ad Ha

nBuxkeHue. OnpeaeneHue TOPMO3HOTO MYTH aBTOMOOWUIIS,, KOTOPBIA JIBUTACTCS C ONMpEAETICHHOM OK 01-07
CKOPOCTBIO Ha OMpEACNeHHOM TMOKPHITHH. BbluncieHnne O€30MacHON JUCTaHIMU —TIpU K1 .4 TTK2.5
ONPENENEHHON  CKOpOCTH.  BblumciaeHwe  TEIJIOBOTO  3a30pa  MEXKIy  KyJIauKom ' '
pacripeenuTeNbHOTO Bajla U PeryIupOBOYHON 11aif0oii B ABurarene. Vi3MepeHue v BHIYHCICHHE
W3MEHEHUI B KOHCTPYKIIMU aBTOMOOWJIS B OOJIACTH BBIHOCA KOJIEC JJISi HAXOXKJICHUS JUIMHBI
6onta. Pacyet BEIOPOCOB OT aBTOMOOUIILHOTO TPAHCIIOPTA.

TemaTnka y4eOHbIX 3aHATHH

1. Penienyie npuKIIagHbIX 3a/1a4 C TOMOILbIO YpaBHEHUN 2
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Tema 12.8. Conepxxanue y4eOHOro Marepuaja OK, IIK 2
Pewrenne OOme MeTonpl pelleHHs ypaBHEHHH. YpaBHEHHS M HEPABEHCTBA C MOJIYJIEM U C

YpaBHEHUN vnapamerpamu. Penmenue 3aj1a4 Ha COCTAaBJICHUE YPABHEHUM.

HCPABCHCTB. TemaTuka y4eOHbIX 3aHATHH

Pemenue ypaBHeHuii u HepaBeHCTB. KoHTpoJibHas paboTa 2

CamocrosiTesibHas padoTa 10
Koncynabrauuun 2
ITpomeskyTOUYHAA aTTecTanMs (IK3aMEH) 6
Bcero 240
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3. YCJIOBUS PEAJIN3AIINU OBIIIEOBPA30OBATEJIBHOM ITPOI'PAMMBI
3.1. TpeGoBaHUSI K MUHHUMAJILHOMY MATePHAJIbHO-TEXHHYECKOMY 00ecnedeHHI0
Peanu3arust mporpaMMbl TUCHUIUTMHBI TpeOyeT HaMW4UUs yaeOHOTo KabuHeTa «MareMaTHKay.
O6opynoBanue yueOHOTo KaOHETa:
e pabouue MecTa Mo KOJUYECTBY 00yJArOIINXCS;

e pabouee MECTO MPEIo1aBaTes;

e KOMIUICKT y4eOHO-METOINICCKIX MaTePUAJIOB;

e TmporpamMMHOE obOecrieueHrne MpodecCHOHATLHOTO Ha3HAUCHUS;

e MCTOJIUYECKHE PEKOMCHIAIIMHU U pa3pabOTKU;

e  HaIISIIHBIE TTOCOOUS (CXEMBbI, TAOJIUIIbI);

e MecOenb U pallMOHAILHOTO pa3MEIICHUS U XPaHEHUS CPEJICTB OOyUCHHUS;

e  KJIACCHAs JIOCKa;

e CTCHBI, TUTAKATHI, HATJISTHBIE TOCOOMs, MoieNn (pUryp;

e  pa3aTOYHBIC HATJISIHBIC TOCOOUS.
Texaudeckue cpeacTBa 0OyICHHUS:
KOMIIBIOTEP, MYJIbTUMEINUHBIA TPOSKTOP, SKPaH.

3.2. UndopmanuonHoe odecriedyeHne 00yueHus
Ilepeyenb pekomMeHayeMbIX yu4eOHBIX H3a1aHuii, UHTEpHET-pecypcoB, 10NO0JHUTEIbHON
JINTepaTypsbl

OcHoBHAasl JIUTEPATYPA:

1. babuuesa, 1. B. AnreOpa u ananutudeckast reometrpusi. KoHTponupyromme Matepuansl K
TecTHpOBaHUIO : yueOHoe nocodue st CI1O / U. B. badbuyea. — Canxkr-IlerepOypr : Jlans, 2021.
— 204 c.

2. KerrmanoB A.M., Jleiinaptac E.K., Meicnmusen; C.I'. Marematuka. Yueonoe [Tocobue s
CIIO, 2-e uzn. crep. . — Cankr-IlerepOypr : Jlans, 2022. — 288 c.

3. Mansues, U. A. Jluneitnas anreopa : yaeonoe nmocodue mist CIIO / Y. A. ManbiieB. —
Cankr-IletepOypr : Jlans, 2021. — 380 c.

4. Manbnes, A. Y. OcHoBbI TuHEHHOM anreops : yaeonuk s CITIO / A. Y. ManbieB. —
Cankr-IletepOypr : Jlans, 2021. — 472 c.

5. Hanusaiiko, JI. B. Matemaruka ajst skoHomuctoB. COOpHUK 3aaHui : yueOHOE TTocoOune
st CITO / JI. B. Hanusaiiko, H. B. UBammna, 10. . Imunr. — Cankr-IlerepOypr : Jlans, 2021.
— 432 c.

6. [llunayes, B. C. Hauana Beicmieid MaTeMatuku : yaebnoe nmocooue mis CI1IO / B. C.
[[umaueB. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2022. — 384 c.

OIOJHHUTEJbHAS JINTEPaTypa:

1. AnekcanapoB A.Jl., Bepuep A.JL, Peokuk B.M. T'eomerpusi (0a30Bblii U
npodunbHeIi ypoBHH). 10-11 k1. 2005.

2. Aranacsan JI.C., byryzoB B.®., Kamomnes C.b. u np. I'eomerpus (6a30Bblii u
npoduibHeIi ypoBHH). 10-11. — M., 2005.

3. Komsarun FO.M., Tkauesa M.B, ®enepoa H.E. u np. nox pen. Kwmxuenko A.b.
AnreOpa ¥ Hayajga MaTeMaTHYecKoro aHanu3a (6a30BbIM M MPOQWIBLHBIA YPOBHH).
10 x1. — M., 2005.

4. Hukonsckuit C.M., IToranos M.K., Pemernukos H.H. u np. AnreGpa u Hayana
MaTeMaTH4eCcKOro aHanu3a (6a30Bblii U mpoduibHbIi ypoBHH). 11 Ki1. — M., 2006.

5. Huxonbckuit C.M., IloramoB M.K., Pemernukos H.H. u ap. Anrebpa u Hauana
MaTeMaTH4ecKOTo aHanu3a (6a30BbIid U npoduiIbHbIA ypoBHHK). 10 Ki1. — M., 2006.
HurepHer - pecypcesl:
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https://e.lanbook.com/book ([doroBop Ne OCII 2610-3 ot 27 okTtsibpst 2023 roxa).

ITakeTnl JIUIECH3UOHHBIX leOFpaMM:

«Microsoft Office 2013», «Microsoft Office 2016», «Microsoft Windows 7 Professional»,
«Microsoft Windows 10 Professional», «Microsoft Windows 2008 Server», «Adobe Photoshop
CC», «Autodesk AutoCAD 2017», «Microsoft Visual Studio Express 2017», «Microsoft Visual
Studio Express 2015», «Adobe Acrobat Pro 12.0», «k/ABBYY Fine Reader 13»).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHON JUCHUILIAHBI

PesyabTaTrel  00yuenuss (ocBoeHnnie IIK,
pa3BuTHIE OK, OCBOCHHBbIE YMeHHus,
YCBOCHHbIE 3HAHUSA)

OcHoBHbBIE ITOKA3aTeJIn OLICHKHU pe3yjabTaTra

JIMYHOCTHBIE PeE3yJdbTaThbl

JIMYHOCTHBIE pPe3yJbTaThbl

- TpaXXaaHCKOI'o BOCIIUTaHUA:
cOPMHUPOBAHHOCTh ~ TPAKIAHCKOW  TIO3HUIHH
oOyuJaromierocs KaK AKTUBHOTO "
OTBETCTBEHHOTO 4JIEHA POCCHUHCKOTO OOIIecTBa,
MpECTaBICHHEe O MAaTeMaTHYeCKUX OCHOBAx
(YHKIIMOHUPOBAHUS ~ Pa3iMYHBIX  CTPYKTYD,
SBIICHUH, TPOIENyp TPaXKAAHCKOTO oO0IIecTBa
(BpIOOpBI, OmpoCHl W APYroe), yMEHHue
B3aI/IMOJICI\/’ICTBOBaTI) C CONUaJIbHBIMHN
HHCTUTYTaMHU B COOTBETCTBUU C HX q)YHKHI/ISIMI/I
1 HAa3HAQUCHHUEM,

- MMaTpUOTHUYICCKOT'O BOCIIMTaHUA:
c(hOpMUPOBAHHOCTh POCCHICKON T'pakJIaHCKOM

WJICHTUYHOCTH, YBWKECHHUS K TMPONUIOMY |
HACTOAIIEMY POCCHICKOM MaTEMATHKH,
IICHHOCTHOE  OTHONICHHE K  JIOCTIKCHHSIM
pPOCCHIMCKMX  MaTE€MAaTUKOB W  POCCHICKOMU

MaTEeMaTUYEeCKON MIKOJIBI, MCIIOJF30BAHHE ITHX
JTOCTIDKEHUH B JIPYTMX HayKaX, TEXHOJOTHSX,
chepax SKOHOMHKH;

- TyXOBHO-HPAaBCTBEHHOTO
BOCIIMTaHUS: OCO3HAHHE JyXOBHBIX IIEHHOCTEH

poccuiickoro  Hapojaa,  c(pOpMHPOBaAHHOCTH
HPaBCTBEHHOTO CO3HaHMUS, ATHYECKOTO
MOBEACHUSA, CBS3aHHOTO C  MPAKTHYECKUM
MIPUMEHEHHEM JOCTHKEHHH HAyKH u

NEeSITeNIbHOCThI0 YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B TIOCTPOEHHUE YCTOMYUBOTO OyayILEro;

- ACTETUYECKOTO BOCITUTAHMUS:
ACTETUYECKOE OTHOILIEHUE K MHUPY, BKIOYAS
ACTETUKY MAaTeMaTH4YeCKHX 3aKOHOMEPHOCTEH,
0OBEKTOB, 3aJay, peUICHHUH, pacCyXICHUIA,
BOCIIPUUMYHUBOCTh K MAaTEMaTHUECKUM acleKTam
Pa3IUYHBIX BUJIOB HCKYCCTBA;

- ¢u3nvecKoro BOCIIUTAHMUS:
c(OPMHUPOBAHHOCTh YMEHHUSI MPUMEHSTh
MaTeMaTH4ecKHue 3HaHHUs B HHTEpPECcax 3/I0pPOBOTO
u OGe3ornacHoro obpasa KM3HM, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHUe, cOATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (u3nuecKas aKTUBHOCTH),
(bu3MUECKOe COBEPIICHCTBOBAHUE NIPU 3aHATHUSIX
CIOPTUBHO-03/I0POBUTENILHON  JIESITEIbHOCTHIO

-chopMHUpOBaHa TPAKIAHCKAS TMO3UITUS
oOyyJaronierocs KaK AKTUBHOTO u
OTBETCTBEHHOT'O 4JIEHA POCCHUHCKOTO OOIIeCTBa,
UMEeT TIPE/CTaBICHHE O  MaTeMaTHYeCKUX
OCHOBax (YHKIIMOHMPOBAHUS pa3JIMYHBIX
CTPYKTYp, SIBICHHI, NPOLELYp T'PaKTaHCKOTO
obmecTBa (BBIOOPHI, OMPOCHI M APYroe€), YMEET
B3aHMOHeﬁCTBOBaTL C COMaJIbHBIMHU
HHCTUTyTaMH B COOTBCTCTBHUH C HUX q)YHKHI/ISIMI/I
W Ha3HAYCHUEM,

- MIaTPUOTHYECKOTO  BOCHMTAHMS:
chopMupoBaHa  poccuiicKas IPaKIaHCKAs
UICHTUYHOCTH, YBAXEHUE K NPOLIUIOMY H
HACTOSAIIEMY pOCCHICKOM MaTEMAaTHKH,
LIEHHOCTHOE  OTHOLIEHHWE K  JOCTHKEHHIM
POCCHUHCKMX  MAaTeMaTUKOB M  POCCUHCKOU

MaTeEMaTUYECKOH IITKOJIbI, HCIIOJIb30BAaHUE JTHX
JMOCTKEHUH B JPYrUX HayKaX, TEXHOJIOTHSIX,
chepax SKOHOMHKH;

- JTyXOBHO-HPABCTBEHHOTO
BOCIIUTAHHS: OCO3HAET JyXOBHBIC IICHHOCTH
POCCHIICKOTO Hapo/a, c(hOpMHUPOBAHO
HPABCTBCHHOE CO3HAHUE, ITHYECKOE TOBEJICHUE,
CBSA3aHHOE C MPAKTHYCCKUM IPUMCHCHHEM
JMOCTHIKEHUH HAayKH M JCSITCIbHOCTBIO YYEHOTO,
O0CO3HAéT JIMYHBIA BKJIQJ B  IOCTPOCHHUE
YCTOWYMBOTO OYIyIIEro;

- ACTETUYECKOTO BOCIMTAHUS:
ACTETUYECKOEC OTHOIICHUE K MHpPY, BKIOYAs
ACTETUKY MAaTEeMAaTUYeCKHX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3ajau, pEUICHHW, PaCCYXICHU,
BOCIIPUUMYHUBOCTh K MATEMATHYCCKUM acCIeKTaM
pa3JInYHBIX BUIOB UCKYCCTBA;
(GU3MYECKOr0  BOCIHTAHUS:
copMUpPOBaHBI YMEHUS MPUMEHSTh
MaTeMaTUYeCKUe 3HAHHS B MHTEpEcax 3JJ0POBOTO
u 0e30macHoOro oOpasa >KH3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JIOPOBBIO (370POBOE
NUTaHuE, COATAHCUPOBAHHBIA PEXUM 3aHIATUN U
OTIIbIXa, PEryyspHas (pu3mueckas aKTUBHOCTH),
(U3UYECKH COBEPIICHCTBYETCS TPU 3aHATHUSIX
CTIIOPTHBHO-03/I0POBUTEIILHOMN JIATEIILHOCTHIO;

- TPY/IOBOTO BOCIIMTAHUS: TOTOB K TPYIY,
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TPYIOBOTO BOCIHMTAHHs: TOTOBHOCTb K TpPYLY,
OCO3HAHUE LIEHHOCTH TPYJ0JIt00us, MHTEpEC K
pa3TUYHBIM cepam npodeccuoHamTbHO I
JIEATEIIbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€
MIPUIIOKCHUSMU, yMEHHe COBEpLIATh
OCO3HAHHBIM BbIOOP Oyaymiedl mnpodeccun u
peann3oBBIBaTh  COOCTBEHHBIE  >KM3HEHHBIC
IUIaHbl, TOTOBHOCTb M  CHOCOOHOCTH K
MaTeMaTH4YEeCKOMY o0pa30BaHUIO u
caMo00pa30BaHUIO HA MPOTSHKCHUU BCEH KU3HH,
TOTOBHOCTh K aQKTUBHOMY YYaCTHIO B PEIICHHH
MIPAKTUICCKHIX 3amad MaTeMaTH4eCKOU
HaIpPaBJIEHHOCTH;

- 9KOJIOTMYECKOT0 BOCIITAHHS:
c(OPMUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpHI,
MMOHWMAaHHE BITUSTHUS COLIMATILHO
SKOHOMMUYECKHUX IPOLIECCOB HAa  COCTOSTHUE
MPUPOJHON W COLMAIBHOW Cpenbl, OCO3HAaHUE
rJ106aIBbHOTO Xapakrepa AKOJIOTHYECKUX
npoOieM,  OpHeHTalus Ha  IpUMEHEHUe
MaTeMaTUYeCKUX 3HAHUH JUIS pelIeHUs 3a71ad B
o0nacTu OKpyXKarwllel Cpeapl, IUIAaHHUPOBaHHE
MOCTYIIKOB W OICGHKH  HMX  BO3MOXHBIX
MOCJIEICTBUM TSI OKPYXKAKOIIEH CPEIbI;

-IICHHOCTH HAYYHOTO MO3HAHMUSI:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKU U OOIIECTBEHHOMN MpPaKTHKH,
MOHMMAaHHEe MaTeMaTUYeCKON HayKu Kak cdepsl
4eJI0BEYECKOM esITeIbHOCTH, ITANOB €€
Pa3BUTUS U 3HAYUMOCTHU JJII  Pa3BUTHS
LUMBUIIN3AlMU, OBJAJICHUE SI3BIKOM MaTeMaTHUKU
U MaTeMaTH4eCKOW KYJIbTYpOW KakK CpelICTBOM
MO3HAHUSI MHUpPA, TOTOBHOCTH OCYIIECTBIISThH
MIPOEKTHYIO u HCCIIEIOBATENbCKYIO
JeSITeIbHOCTh MHIUBUYAJIbHO U B TpyIIe

OCO3HACT LEHHOCTH TPYAOIIOOUS, TPOSBISET
UHTEpEC K pa3Iu4HbIM cdepam
po(heCCHOHATBLHON AEATEIHOCTH, CBA3aHHBIM C
MAaT€MaTUKOM M €€ IPWIOKEHUSAMH, YyMEET
COBEpIIaTh  OCO3HAHHBIM  BBIOOP  Oymymien
npodeccud W pealu30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE IUIaHBI, TOTOB M CHOCOOEH K
MaTeMaTHYECKOMY 00pa30BaHUIO u
€caM000pa30BaHUIO HA MPOTKEHUU BCEH KU3HM,
TOTOB K AaKTHUBHOMY Y4YacTHUIO B pPEUICHUU

MPaKTUYECKUX 3a7a4 MaTeMaTU4eCKOU
HaIpPaBJICHHOCTH;

- HKOJIOTUYECKOTO BOCITUTAHUS:
chopMUpoBaHa  JKOJIOTUYECKass  KYJIbTypa,

IIOHUMACT BIIMAHHUC COIIMAJIBHO 3KOHOMHUYECCKHX

IIPOLIECCOB  HA  COCTOSIHME  IPUPOAHOU U
COIMAJIBHOM  Cpenmbl, OCO3HAaET TrJ00aTbHBII
Xapakrtep JKOJIOTMYECKHUX npobiem,
OpUEHTHUPYETCS Ha NPUMEHEHNUE
MaTeMaTHYeCKnX 3HaHUH I pCIICHUA 3a1a4 B
o0nacTH  OKpy)Kamlled cpedbl, IUIAaHUPYeT
IMMOCTYIIKH n OIICHKH ux BO3MOXHBIX

MOCIIEZICTBUH JUTSl OKpYXKAIOIIeH cpebl;

-OCHHOCTU HAYYHOT'O IIO3HAHUA:
c(OpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO  COBPEMEHHOMY  YPOBHIO

pa3BUTHUsSI HAayKu U OOIIECTBEHHON MpPaKTUKH,
NOHMMAaeT MaTeMaTHYecKyl0 HayKy Kak cdepy
YeJIOBEYECKON  JeATEeIbHOCTH,  JTamoB  eé
pa3BUTHsIT W 3HAYUMOCTH Ui Pa3BUTHUA
IUBUJIM3AIUH, BIIAZICET S3bIKOM MaTEeMaTHKH U
MaTeMaTHYeCKOH KYJIbTYpOH KaK CpelICTBOM
MO3HAHUS  MUDA, rOTOB OCYIIIECTBIIATH
MPOEKTHYIO u HCCJIEIOBATENbCKYIO
JEeSITeNIbHOCTh MHIUBUYaIbHO U B TPYIITIE

MeTanpeaMeTHbIe Pe3yJabTAThI:

MeTtanpeaMeTHble pe3yJibTaThl:

basosvie  nocuyeckue  Oelicmseus — Kax
yacme NO3HABAMENbHBIX VHUBEPCANbHBIX
VUEOHBIX OelticmBUL:

BBISIBIISITD u XapaKkTepu30BaTh
CYIIECTBEHHBIE  TPU3HAKH  MaTEeMaTHYECKHX
OOBEKTOB,  TIOHSATWUH, OTHOIICHUH  MEXKIY
NOHATHAMH,  (opMyTUpOBaTh  ONpeIeTICHUs
TIOHSTHI, yCTaHaBJIHMBATh CYILIECTBEHHBIH
NpU3HAK  KIacCH(UKAIMK, OCHOBAHUS IS
00001eHus U CpaBHEHMS, KPUTEPHH
MPOBOAMMOTO aHAJIN3a;

- BOCHpUHHMATh, (oOpMyITUpOBaTh U
npeoOpa3oBHIBATh CYK/JCHUS:

basosvie nocuyeckue  Oelcmeus  Kax
yacme NO3HABAMENbHBIX VHUBEPCATbHBIX
VUeOHbIX OellcEull:

yMEeT BBIABISATH W  XapaKTEpPHU30BaTh

CYIIECTBEHHBIE  NPU3HAKK  MaTEeMaTHYECKHX
O0OBEKTOB,  TOHATWUH, OTHOIICHUH  MEXIY
HNOHATHAMH,  (OPMYITUpPOBATH  OIpPEACTICHUS
NOHSATHH,  YCTAQHAaBIWBAaTh  CYIIECTBEHHBIN
NpU3HAK  KIaCCU(UKAIMK, OCHOBAHUS  JUIS
0000m1eHus u CpaBHEHMS, KPUTEPHUH
IPOBOAUMOTO aHaJIN3a; BOCIIPUHHMATbh,
(GopMyaHpOBaTH M PEOOPA3OBHIBATE CYKIACHHUS:
YTBEPIUTEILHBIC " OTpHILIATEIbHBIE,
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-yIBEpIUTEIbHBIE M  OTPULATEIIbHBIC,
€IMHUYHbBIE, YACTHBIE U OOLINE, YCIOBHBIE;

- BBISIBJIATD MaTeMaTUYECKUE
3aKOHOMEPHOCTH, B3aMMOCBSI3H U IIPOTUBOPEYUS
B (akrax, JaHHBIX, HAOMIONEHUSX |
YTBEPXKJICHHUAX, MpemaraTb KpPUTEpUH  JUIA
BBISIBJICHHSI 3aKOHOMEPHOCTEN W IIPOTUBOPEUMIA;
JIeNIaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB
JIOTHKH,  JEAYKTHBHBIX W HMHAYKTUBHBIX
YMO3aKIYECHUN, YMO3AKIIIOUEHUH 110 aHAJIOTUH;
- IPOBOJUTH CAMOCTOATEIBHO JI0KA3aTeIbCTBA
MaTeMaTHYECKUX YTBEPXKACHUN (TIpsSMblE U OT

MPOTUBHOI0),  BBICTpAaUBaTh  ApryMEHTAIMIO,
NPUBOJUTh  IIPUMEPBl U KOHTPIPHUMEPHI,
000CHOBBIBaTh  COOCTBEHHBIE  CYXKJIEHUS W

BBIBO/JIbI; BBIOMpATh CIOCOO pelieHus yueOHOM
3amaud  (CpaBHUBAThH HECKOJIBKO BapUaHTOB
perieHusi, BHIOMpaTh HamOoJiee MOIXOISAIINN ¢
yu€ToM CaMOCTOSITEIIEHO BBIJICIICHHBIX
KpUTEPUEB);

-Oazosvleucciedosamenbekue 0elcmausl
Kax

Yacmv NO3HABAMENbHBIX YHUBEPCATIbHBIX

YyueOHblX  Oelicmeuill:  WCTIOIb30BaTh
BOINPOCHl KaK MCCIEAOBATEIbCKUNA HWHCTPYMEHT
MO3HAHUS, dbopMyIpoBaTh BOTIPOCHI,
(dbukcupyromue  MpoTUBOpedne,  Mpoodiemy,
yCTaHaBIIMBATh HCKOMOE u JaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APTYMEHTUPOBATH CBOIO
MO3ULMI0, MHEHHE;

- IIpOBOAUTDH CaMOCTOATCIIBHO
CHJIaHI/IPOBaHHBIﬁ OKCIICPUMECHT, HCCIICAOBAHUC
110 YCTAaHOBJICHHUIO 0coOeHHOCTEHN

MaTeMaTH4YCCKOI' O O6T>CKTa, ABJICHUS, IIpoLecca,
BBISABJICHUIO 3aBHCHUMOCTCH MCXKIAY 06’beKTaMI/I,

SBJIICHUSAMH,  TPOIECCAMH;  CaAMOCTOSITEIHHO
dbopmynupoBatb O000OIIEHUS U BBIBOABI IO
pe3ynpTraTaM  NPOBEACHHOTO  HaONIOJIEHUS,
UCCIIEIOBAHUS,  OLIGHUBAaTh  JOCTOBEPHOCTH
MOJIyYeHHBIX  pE3yabTaTOB,  BBIBOJOB U
00001IeHNI;  MPOTHO3UPOBATH  BO3MOKHOE
pasBUTHE TIpollecca, a TakKe BbLABUIaTh
NPENOOKEeHUss O €ro pa3BUTUM B HOBBIX
YCIOBHUSX;

VMEHUsL CAMOOpPeaHUu3ayuy Kax Hacmo
pe2yiamuHbIX VHUBEPCAbHBIX VueOHbIX
Oeticmeuti.  COCTaBJIATh  IUIAH,  aJTOPUTM

peleHus 3ajauu, BbIOUpaTh Crocod pelieHus ¢
y4ETOM HMMEIOIINXCSI PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTUPOBaTh U

KOPPEKTUPOBAaTh BAapPHAHTHI PELIECHUI C y4ETOM

COOTBETCTBUE DE3YyNbTaTa LEIUM U YCIOBHAM,
OOBSICHSIET TPUYUHBI JOCTIDKEHHUS WM HE
JOCTUXKEHUSI  PE3Yy/IbTATOB JIESITENIbHOCTH,
HaxOJUT OLINOKY, Jaér OLICHKY
nproOpeTEHHOMY OTIBITY;

-YMeHUs COBMECMHOU  OesimeIbHOCMU:
NOHMMAeT W  HCHOJB3YeT  IPEeUMYILEcTBa
KOMaHIHOW W WHIUBUAYaJbHOM paboThl IpU
pemieHUH Y4eOHBIX 3ajlay, NPUHUMAET Iellb

COBMECTHOM JESITENIbHOCTH, IJIAaHUPYET
OpraHu3aHIo COBMECTHOM paboThl,
pacnpenenser BuAbl paboT, JO0roBapuBaeTcs,

o0CyXJTaeT TpoIecC W pPe3ylnbTaT padoTHI,
0000111aeT MHEHHS HECKOJILKUX JTIOJEH;

- y4acTByeT B TPYNIOBBIX ¢opMax
pabotrsl  (oOcyxnaeHus, OOMEH  MHEHHH,
«MO3TOBBIC MITYPMBD» W WHBIC), BBITIOIHSIET CBOIO
4acTh pabOTHl U KOOPIUHUPYET CBOM JCHCTBHSI C
JNPYTMMH  9JICHAMH  KOMAaHbl, OIICHUBAET
Ka4ecTBO CBOETO BKJIaJia B OONIUI TPOJYKT IO
KpUTEepUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH
B3aMOJICHCTBUS;

YMeHust pabomams ¢ uHpopmayuel Kax
yacmeo NO3HABAMENLHBIX VHUBEPCAIbHBIX
VUeOHbIX Oeticmauil: YMEET BBISIBIATH NeUITUTHI

uH(popMaIuy, JaHHBIX, HEOOXOIUMBIX
JUIs OTBETa Ha BOMPOC W AJISl PEUICHUS 3a/auH;
BBIOMpaTh  WH(OpPMAIMIO U3  MCTOYHUKOB
Pa3IUYHBIX TUIOB, aHATU3UPOBATH,
CUCTEeMAaTU3UpOBAaTh U HUHTEPIPETUPOBATDH
UHGOPMALIMIO Pa3NUYHBIX BHAOB U  (opm
CTPYKTYpUpPOBaTh HH(MOPMALIMIO, MPEICTABISTH
e€ B pa3IMuHBIX QopMmax, HILIIOCTPUPOBATDH
rpaduyuecky; olleHUBaTh HAEKHOCTh
uH(popMauu o CaMOCTOSITEJILHO
c(OpMyIUPOBAHHBIM KPUTEPUSIM;

YMeHus obuenus Kak yacmo
KOMMYHUKAMUBHBIX ~ VHUBEPCAIbHBIX — V4eOHbIX
oeticmeuil.

BOCIIPUHUMATh u dbopMynupoBaTh
CYXKICHHUS B COOTBETCTBUU C YCIOBHSIMH H
HeIsIMH  OOILEHUs, SICHO, TOYHO, TPaMOTHO
BBIp2XKaTh CBOIO TOYKY 3pEHHS] B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHUS IIO
X0y  pelleHus 3aJayd, KOMMEHTHpPOBATh
MOJIy4YEHHBIN PE3yNbTaT;

- B X0JIe 00CYXJIeHHUs 3a/1aBaTh BOIMPOCHI
MO CYIIECTBY OOCYXIaeMOW TEMBbI, MPOOJIEMBI,
pemaeMoil  3a7aud,  BBICKAa3bIBaTh  HJIEH,
HAIleJICHHbIE HA TIOMCK PEIICHHUS, COMOCTABIISTH
CBOM CYXKACHHUS C CYXKICHUSIMU JIPYTHX
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HOBOH HH(popMaIuy;

VMEHUsi  CAMOKOHMPOJIs yacmo
Dpe2yIsAIMUBHbIX VHUBEPCAIbHBIX YueOHbIX
Oelicmeuil; BIAACTh HAaBbIKAMM MO3HABATCILHOM
pediekcHE  KaK  OCO3HAHHUS ~ COBEPIIAEMBIX
JEUCTBUA M MBICIUTEIBHBIX IPOLECCOB, HX
pe3yJIbTaTOB, BJIAJIETh crocoboamMu
CaMOTIPOBEPKH, CAMOKOHTpPOJISI TIporiecca M
pe3ylibTaTa perieHusl MaTeMaTHISCKOM 3a/1a4H;

- IPEIBUICTH TPYJHOCTH, KOTOPHIC MOTYT
BO3HHMKHYTh TIPH PEIICHUU 33Ja4d, BHOCHTH
KOPPEKTHBBI B JCATCILHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, JAHHBIX, HaAHJIECHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYTHOCTEH;

- OIICHUBATh COOTBETCTBHE pe3yabTaTa
IIEJTH U YCTIOBUSIM, TIPEJICTABIICHUS;

KAk

CTPYKTYPUPOBATh uH(popMaIuio,
NpenCcTaBiIsATh €€ B  pasnuuHblX  (opmax,
WJUTFOCTPUPOBATH rpaduyecku OLICHUBATH

HAIEKHOCTh MH(POPMAIUH TI0 CaMOCTOSTEIBHO
cOPMYIIUPOBAHHBIM KPUTEPHSIM;

VMEHUs CaAMOOpP2aHu3ayuy Kax Yacmo
Dpe2yIamuHbIX VHUBEPCAbHBIX yueOHbIX
Oeticm@uti: yMEeT COCTaBJIATH IJIaH, aJTOPUTM
perieHust 3a1a4n, BeIOUPaTh CIIOco0 pemeHust ¢
y4€TOM HMEIOLIUXCA PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh U

KOPPEKTUPOBaTh BapHaHTHl DPELICHUH C
y4€TOM HOBOHM MH(DOpMAINH;

VMeHUsi  CAMOKOHMPOJsL  KAK — 4acmb
pecyIsIMUBHbIX VHUBEPCAIbHBIX VUEOHBIX
Oeticmeuli: BlaneeT HaBbIKAMU IT03HABATEIBHOMN
pednaekcun Kak  OCO3HAHUS  COBEPIIACMBIX
JNEHUCTBUM W MBICIUTEIBHBIX IPOIECCOB, HX
pe3yNbTaTOB, BJIaZEET crocodamu
CaMOIIPOBEPKH, CAaMOKOHTpPOJII Tpolecca H

pe3ynbTaTa pelieHusl MaTeMaTHYecKoi 3a/1auu;

- IPEIBUANT TPYAHOCTH, KOTOPHIE MOTYT
BO3HUKHYTh TMPH PpEUICHUH 3aJa4yd, BHOCHUT
KOPPEKTUBBI B JICATEIILHOCTh Ha OCHOBE HOBBIX
00CTOSITEILCTB, JAHHBIX, HAWJICHHBIX OIIUOOK,
BBISIBIICHHBIX TPYTHOCTEH; OLEHUBACT OODBICHSITH
MPUYMHBI JOCTIDKEHHUS WM HE JOCTHXKEHHS
pE3yNbTaTOB AESITENbHOCTH, HAXOIUTh OIIUOKY,
JaBaThOIIEHKY TPUOOPETEHHOMY OTIBITY;

VMEHUsL  COBMECMHOU  0esimenNbHOCMU.
[IOHMMAaTb W  HCNOJIb30BaThb IPEUMYILECTBA
KOMAaH/IHOM U MHUBHUIyaTbHON paboThI

MIPUPELIEHUN y4eOHBIX
3ajad, NPUHUMATD LeNb COBMECTHOM
JESITENILHOCTH, TUTAHUPOBATh OPraHU3alMIo

YYaCTHUKOB JHMAJNIOra, OOHAPYKUBATH PA3IHUNE
U CXOJACTBO TO3UIMH, B KOPPEKTHOU Qopme

dbopmynupoBath pasHoriacus, CBOM
BO3Pa)KEHUS,
- TMPEACTaBIATh PpE3yJabTaThl PELICHUS

3a/1a4u, SKCIIEPUMEHTA, UCCIICIOBAHMUS, TTPOCKTA,
CaMOCTOSITEIIbHO BbIOMpATh ¢dopmar
BBICTYIUICHUSI C YYETOM 3ajad MPE3CHTANH |
0COOEHHOCTEN ayIUTOPUH;

bazoevie uccredogamenvckue Oeucmeus
KAK 4acmov NO3HABAMENbHBIX VHUBEPCATbHBIX
YueOuvblX  Oelicmeuti.  YMEET  HCIO0JIb30BaTh
BONIPOCHI KaK WCCIEA0BATEIBCKUNH HHCTPYMCHT
MO3HAHUS, (hopMyTupoBaTh BOTIPOCHI,
dukcupyomue  IPOTHBOpEYHE,  IpoOsieMy,
yCTaHABIIUBATh HCKOMOE " JaHHOE,
(GbopMHPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3UIUI0, MHCHHC,

- IIPOBOJIUTH CaMOCTOSITEIIHO
CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIEIOBaHUE
o YCTaHOBJICHHUIO ocoOeHHOocTeN

MaTeMaTUu4ICCKOIo O6’B€KTa, SABJICHUSA, IIponecca,
BBISABJICHHIO 3aBHCHMOCTEH MCXKIY O6T)eKTaMI/I,
ABJICHUSAMMU, IIPOLECCaMU,

- CaMOCTOATEIbHO  (HOPMYIHUPOBATH
0000mIeHNST ¥  BBIBOJBI IO  PE3yJbTaTaMm
MPOBEAEHHOTO  HAOJIOJICHUS, HCCIICIOBAHUS,
OIIEHUBATh JIOCTOBEPHOCTH MOJTy4EHHBIX
pe3ynbTaToB, BBIBOJIOB u 0000I1IecHMI;
IIPOTHO3HPOBATh BO3MOYKHOE pa3BUTHE

mponecca, a TakKE€ BbIABUIaTh IMPCAINOJIOKCHUA
0 €r'o pa3sBUTHUH B HOBEIX YCIIOBUAX;

VMeHus obuenus Kax yacmeo
KOMMYHUKAMUBHBIX ~ VHUBEPCAIbHLIX — V4eOHbLX
Oeticmeuil. ymeer BOCIIPUHUMATH u

bopMynupoBaTh CYXIEHUS B COOTBETCTBHH C
YCIOBUSMU U LEISMH OOIIEHHUS, SCHO, TOYHO,
IPaMOTHO BBIp@XaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M THUCHbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUST 10  XOJQy  peUIeHHs  3a/ayd,
KOMMEHTHPOBATh TMOJIyYEHHBIA pe3ynbTaT; B
xoJe OoOCyxkaeHus 3aJaBaTh BOIPOCH IO
CYLIECTBY OOCYKJIaeMOil TeMbI, MpPOOJIEMBI,
pemiaeMoil  3aJaud,  BBICKAa3bIBaTh  HJIEH,
HaIleJICHHbIE Ha TIOMCK PEIICHUS, COMOCTABIISThH
CBOM CYXKACHHUS C CYXKACHUAMH JIPYrHX
YYaCTHUKOB JAMANora, OOHAPYKMUBATh DPa3IUune
U CXOJACTBO TMO3UIMH, B KOPPEKTHOW (opme
dbopMynupoBaTh pasHoriacus, CBOM
BO3PaKCHHUS, MIPEICTaBIISATh pe3yabTaThl
pelleHus 3a/1a41, YKCIICPUMEHTA,
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COBMECTHOM pabOThI, pacipeaesnsiTh BUabl pador,
JIOTOBAapUBAThCSA,  OOCYXKAAaTh  mpolecc |
pe3ynbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIBKHUX JIIOACH;

- y4acTBOBaTh B TPYIMOBBIX (hopMax pabOTHI
(oOcyxnmeHus, OOMEH MHCHHN, «MO3TOBBIC
IITYPMBI» W WHBIE), BBHINOJIHATH CBOIO YacTh
paboOTBl M KOOPJMHUPOBATH CBOM JICHCTBHSA C
IPYrUMH ~ YICHAMH  KOMaHJBI,  OIICHUBATh
Ka4ecTBO CBOEro BKJIaJaa B OOMIMH MPOIYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM yYaCTHUKAMHU
B3aUMO/ICHCTBHS,

UCCIIEIOBAHMS, TPOEKTA, CAMOCTOATEIILHO
BbIOMpATh (hopMaT BBICTYIUICHHS C YUETOM 337124
NPE3CeHTAIMH U 0OCOOCHHOCTEH ayAUTOPHUH;

y4acTBOBaTh B TPYNIOBBIX (popmax
pabotel  (oOCyxnaeHus, OOMEH  MHCHHI,
«MO3TOBBIE IITYPMbI» U UHBIE), BHIIOIHSITH CBOIO
94acTh PabOTHI U KOOPIMHUPOBATH CBOU JACUCTBUS
C JpYrUMH YIE€HAaMH KOMAaHbBI, OIICHUBATh
Ka4eCTBO CBOEr0 BKJIaJga B OOMIMH MPOIYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHHUKAMHU
B3aHMOJCUCTBUS;

IIpenmeTHbIe pe3yIbTATHI:

IIpenmeTHbIe pe3yJibTaThl:

- BJIAACHUC MCTOAAMHU JOKa3aTCJIbCTB,

QIrOpUTMaMU  pPELIEHUs  3a/Jad;  yMEHHE
dbopmMyIupOBaTh  OMNpEACNCHUs, aKCHOMBI |
TEOPEMBI, MIPUMEHSATH uX, MIPOBOJINTH

JI0Ka3aTeIbHbIC PACCY)KIECHUS B XOJ€ PEIICHUS
3a/1ay;

-yMEHHE  ONEpPHUPOBATH  IOHATHUIMU:
CTENEeHb YHUCIIa, JorapudM Juca,
- YMCHHC BBIIIOJIHATH BBIYHCIICHUC

3HauYeHUN U mpeoOpa3oBaHUS BBIPAKEHUH €O
CTeNeHsSMH U JorapudpMamu, NpeoOpa3oBaHM
JIpOOHO-PALIMOHAIBHBIX BHIPAXKEHUII;

-yMEHUE ONepUpOBaTh MOHATUSIMU:
paloHabHbIE, UppaloHaJIbHBIE,
MoKasarejbHble, CTENCHHbIE, Jorapudmuueckue,
TPUTOHOMETPUYECKHE ypaBHEHUs u
HEPaBEHCTBA, UX CUCTEMBI;

-yMEHUE  ONEepUpOBaTh  MOHATHSIMHU:
GbyHKIMS, HeTIpepbIBHAS (YHKIIHS, IPOU3BOIHAS,

nepBooOpasHas, oTpeieICHHBIN
UHTErpa;

-yMeHue
AIIEMEHTAPHBIX
CIpaBOYHBIE MaTEpHabl, UCCIIeJIOBaTh B
MPOCTEHIINX ciydasx byHKIMH Ha
MOHOTOHHOCTb, HAXOJIUTh HAaNOOJIBIINE U

HauMEHBIIIHE 3HAYEHUS byHKIMI;
CTPOUTH rpaduku MHOTOYJICHOB c
UCIOJIb30BAHUEM  alllapara MaTeMaTU4eCKOTO

aHaIn3a;

- NPUMEHATH  MPOU3BOJHYIO
PELIEHNH 3a]]a4 Ha JBUKCHHUE;

- pelarb IPaKTHKO-
OpUEHTUPOBAHHBIE 3aJauyd Ha HauOOJIbIINE H
HAauMEHBIINE 3HAUEHUS, Ha HAXO)KJIECHUE IyTH,
CKOPOCTH M YCKOPEHHUS;

-YMEHUE ONEPUPOBATH NOHATUSIMHU:

HaxXoIUuTb
(ynkuuit,

IIPONU3BOAHEBIC
HCIIOJIb3YA

npu

-BJIaZIcET  METOJAMM  JIOKa3aTelbCTB,
IrOpUTMaMH PELICHUs 3a/1a4;
- YMEHUEM dbopMynupoBarthb

OTIpEIeNIEHNUs], aKCUOMBI M TEOPEMBI, IPUMEHSITh
UX, MPOBOJUTH JIOKA3aTelIbHbIE PACCYXKJIEHUS B
XO/JI€ pelIeHHs 3a/1a4;

yMeeT ONEepUpPOBaTh MOHATHIMHU:

CTENeHb YHUCIA, JIOTapU(PM YHUCIa; YMEET

BBITIOJIHATH BBIYUCIICHUC 3HAYEHUN n
peoOpa3oBaHUs BBIPAKCHUH CO CTEICHIMU H
norapudmamu, npeoOpa3zoBaHUs JIpoOHO-
palMOHATBHBIX

BBIPAYKECHMUI;

-yMEET ONepUpOBaTh MOHATUIMU:
paloHaIbHbIE, WppalMOHATIbHBIE,
noKasaresbHble, CTENIeHHbIE, Jorapudmuueckue,
TPUTOHOMETPHUUECKUE ypaBHEHUS u
HEPAaBEHCTBA, UX CUCTEMBI;

-yMeeT OIepupoOBaThH MOHSATHSIMHU:
dbyHKMs, HeTIpepbIBHAS (GYHKIIMS, IPOU3BOIHAS,

nepBooOpasHas, orpeeNeHHBIH
UHTETpa,

-yMeeT HAXOJUThb MIPOU3BOJIHBIC
AJIEMEHTaPHBIX GbyHKIUH, UCIIOJB3YS

CIIPpaBOYHBIC MAaTCPpUAJIbI;
- HCCIICOOBAaTh B HpOCTGfII.HPIX clrydgasax

(GYHKIMM ~ Ha  MOHOTOHHOCTb,  HAaXOJUTbH
HauOOJbIIME W  HAUMEHBIIME  3HAYCHUS
b yHKIHIA;

- CTPOUTh TpaduKd MHOTOUWIEHOB C
UCIIOJIb30BAaHUEM alllapara MaTeMaTU4eCKOTro
aHamn3a;

- TPUMEHATH
peleHMH  3a7ad = Ha
NPaKTUKO-
OpUEHTHPOBAaHHBIE 33aJaud Ha HauOOJIbIINE U
HaVMEHBIINE 3HAYEHUs, HA HAXOXKJCHHE MYTH,

IPOU3BOIHYIO
JIBHDKCHUE,

npu
pemars
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panmoHanbHas byHKIHS, noKa3aTeabHast
byHKIuS, CTEIEHHAs byHKIHS,
norapupmMuuecKas byHKIuS,
TPUTOHOMETpUYECKHE  (QYHKIUH,  OOpaTHBIE
dynxmu;

-yMEHHE CTPOUTHh TpapUKH H3YYCHHBIX
(GyHKIUH, UCTIONB30BaTh TPa(UKy P N3y4ECHUH
MIPOIIECCOB M 3aBHCUMOCTEH, IPU PELICHUH 3a7a4
U3 JIpYrHX Yy4eOHBIX MPEeJIMETOB W 3agad Hu3
peambHOW  JKM3HH;  BBIp@XaTh  (QopMyIamu
3aBHCUMOCTH MEXIY BEITMUYNHAMH,

- YMEHHE pemaTth TEKCTOBBIC 3a/aud
Pa3HBIX THIOB (B TOM YWCIIE HA MPOLEHTHI, JOJIN
M 4YacTW, Ha JBIDKEHHE, paboTy, CTOMMOCTb
TOBApOB M YCIYr, HAJOTH, 33/7a4d M3 00JIacTh

YIpaBJICHUA JINMYHBIMH n ceMelHBIMUA
(uHaHCaMM); COCTaBJIATh BBIPAKCHHUS,
YpaBHCHMU, HCpPaBCHCTBA M HUX CUCTEMBI 110
YCIIOBHIO 3a/la4d, WCCIEJ0BATh IOJy4CHHOE
peleHne W OICHWBATh  IPaBIONOJ00HOCTH
pe3yIbTaTOB;

-YMCHHUC ONCpHUpOBaThH IIOHATUAMMU.
cpenHee apudMeTHIecKoe, MeIMaHa,
HauOOJIbIIICe W HAWNMECHBIIICE 3HAYCHUS, pa3Max,
JHCIIepCHs, CTaHIapTHOE OTKJIOHEHUE

YHUCJIOBOTO HabOPa;

-yMeHUue U3BJIeKaTh, MHTEPIPETHPOBATD

nH(popMaInio, MpeACTaBICHHYIO B TaOIUIIax, HA
nuarpammax, rpadukax, OTpakarollyro CBONCTBa
pEaIbHBIX MTPOLIECCOB U SIBICHUI;
- TpeacTaBiIsATh HMHPOPMAIUIO C TOMOIIBIO
TabNuI u Jarpamm; UCCIIEIOBATh
CTaTUCTUYECKUE JaHHbIE, B TOM UHCJIE C
NpUMEHEHHEeM  rpaQHUuecKux  METOJOB U
AIIEKTPOHHBIX CPE/ICTB;

- yMEHHE OIepupoBaTh
CIy4YaillHBIi ONBIT M  CIIydaillHOE
BEPOSITHOCTH CIIy4ailHOTO COOBITHS;

- YMEHHE BBIUUCIATH BEPOATHOCTH C
HCIOJIb30BaHUEM rpaduyecKkux METOJIOB;
MPUMEHATh (HOPMYIIbl CIOKEHHUSI M YMHOXKCHHS
BEPOSITHOCTEH, KOMOMHATOpHbIE  (AaKTBl U
(GbopMyIbI IPU pEIICHUH 3a/1ay;

- YMEHHE OLEHUBATh BEPOSTHOCTU
peasbHBIX COOBITHI]; 3HAKOMCTBO co
CllydaifHBIMH BEJIMYNHAMU,

- yYMEHHE  TpPUBOJAUTH  INPUMEPHI
NpOSBICHUS  3aKOHa  OOJBIIMX  YHCEd B
MIPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSAX;

-yMEHUE  ONEpUPOBATH  MOHATHAMMU:
TOYKa, IpsiMasi, INIOCKOCTh, IPOCTPAHCTBO,

MOHATUSMU:
COORBITHE,

CKOPOCTH U YCKOPECHHUS;
-yMeeT OIIepUPOBATH IIOHATUAMMU:
paunoHanbHast pyHKIMSA, TOKa3aTeIbHAS

byHKIM, CTETEHHAs ¢byHKIMS,
JorapupmMuuecKas byHKIMS,
TPUTOHOMETPUYECKHE  (YHKIUH,  OOpaTHBIC
byHKIUY;

- YMEET CTPOUTh TpapuKd H3yYEHHBIX
GyHKIU, HCTIONIB30BaTh IPa(UKN TP U3YdECHUH
IIPOLIECCOB M 3aBUCHMOCTEH, IIPU PELICHUH 33]1a4
U3 JPYTUX Yy4eOHBIX MPEIMETOB M 3agad U3
peambHOW  JKM3HHW;  BBIpaXaTh  (QOpMyJIamMH
3aBUCHMOCTH MEX/y BEIMUYNHAMU;

- yMeeT pemarb TEKCTOBBIE 3aJauu
Pa3HBIX TUIOB (B TOM YKCJIE€ Ha MPOLEHTHI, 10JIU
UM YacTH, Ha JBW)XEHHE, pabdoTy, CTOMMOCTbH
TOBapoOB W YCIIYT, HAJOTH, 3alaud W3 00JacTH
YIPABJICHUS JUYHBIMA u CEMEHUHBIMU
¢bunaHcamm); COCTaBJISTh BBIPAXKEHMS,
YpaBHEHUsS, HEPABEHCTBA M MX CHUCTEMBI II0

YCIOBUIO 3aJa4d, MCCIEN0BATh MOJIYYEHHOE
pelieHne W OICHWBATh  IPABIONOJ0OHOCTH
pe3yJIbTaTOB;

-yMeeT ONepUpOBATH TTOHSATHSIMH:
cpenHee apudmeruyeckoe, MeJIMaHa,
HauOoJblllee U HaWMEHbIIee 3HAUYEHUs, pa3Max,
qucnepcus, CTaHJapTHOE OTKJIOHEHHUE

YHUCJIOBOTO HabOpa;

-YMEHHE U3BJICKaTh, MHTEPIPETUPOBATH

nH(popMaIrio, MpeJACTaBICHHYIO B TabIUIax, Ha
IrarpaMmMmax, rpapukax, OTpaXKarollyr CBOWCTBA
peaIbHBIX MPOIIECCOB U SBICHHN;
- TPEACTaBIATh WHPOPMAIMIO C IMOMOUIBIO
TaOIHII U Jarpamm; UCCIIEIOBATh
CTaTUCTHYECKUE JIAHHBIE, B TOM YHUCIE C
NPUMEHEHHEM  TpaQHUuecKMX  METOJOB |
AJIEKTPOHHBIX CPEJICTB;

-ymeer OIIePUPOBATH MOHSATHUSMHU:
CIIyUaliHBI ONBIT W  CIOy4allHOe CcOOBITHE,
BEPOSATHOCTh CIY4alHOTO COOBITHS;

- yMEeT BBIUUCIATH BEPOSTHOCTh C
UCIIO0JIb30BaHUEM rpaduuecKux METO/IOB;
OPUMEHSITh (GOPMYIBl CIOKEHUS M YMHOXKCHHS
BEPOSITHOCTEH, KOMOMHATOpHbIE  (DAKTBI |
(dbopMyIBI IPU peLICHUH 3a]1aY;

-yMeHue OIICHUBATh BEPOSTHOCTH
pealbHBIX COOBITHH; 3HAKOM CO CIIy4alHBIMH
BEJIMYMHAMU;

- yMeeT MIPUBOIUTH MIPUMEPBI
OPOSIBIICHUS  3aKOHAa  OOJNBIIMX  YHCEl B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX;
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JBYTPAHHBIM  yroj, CKpEIIMBAOIIHAEC
IIpsIMBIE, [1apaJuIeIbHOCTh u
NIEPIEHIUKYJIIPHOCT MPSAMBIX M IUIOCKOCTEH,
YroJa MEXAY IPSIMBIMH, YTOJl MEXIY IPSAMOU U

IJIOCKOCTBIO,  yroJl ~ MEXIY  IUIOCKOCTSIMH,
paccTosiHue OT TOUYKH JI0 MJIOCKOCTH, PACCTOSTHUE
MEXTY MPSIMBIMHU, paccrosiHue MEXITY
IUIOCKOCTSIMU;

-YMCHUC HUCIIOJIB30BATh MHpHU PCUHICHUU

3aJa4  M3y4yeHHble  (PAKTBI U TEOpPEMbI
IJJAHUMETPUHU; YMEHHE OLEHUBATH pa3Mepbl
00BEKTOB OKPYXKAIOIIEro MUPA;

- YMEHHE OIEpHUpPOBATH IOHATHUIMU:
MHOI'OrpaHHUK, CCYCHHE MHOT'OTI'paHHMKA, KY6,
napajuielienune/1, npusMa, nupamMuaa, Gurypa u
IIOBEPXHOCTH BpalleHUs, HUIUHAP, KOHYC, 11ap,
cdepa, ceueHus: GUTYpbl BpalleHUs, MIIOCKOCTh,
Kacaromasicss  cepbl, [OWIMHOpPA, KOHYCA,
IUIOIIAAbL IIOBEPXHOCTH ITMPAMUIBI, IIPU3MBEL,
KOHyCa, IWIMHIApA, TUIOMmaab cdepbl, o0beM
KyOa,  MpSMOYroJbHOTO  Mapajulesenunena,
MUpaMUIbI, IPU3MEL, IIHJIMHIpa, KOHYyca, 11apa;

- YMEHHUE n300paxkaTh MHOTOTPAHHUKHU U
IMOBCPXHOCTU BpalICHUA, UX CEUCHUA OT PYKH, C
MTOMOIIIBIO YEPTEIKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJICTB;

- yYMCHHE paClO3HaBaTh CUMMETPHIO B

MIPOCTPAHCTBE;
-yMEHUE  pacro3HaBaThb  IPaBUJIbHbBIE
MHOTOTPaHHUKH;
- yMEHHE ONepupoBaTh MOHATHSIMHU:
JBUKEHHE B MPOCTPAHCTBE, OJOOHBIE (PUTYPHI B

MPOCTPAHCTBE;

- HUCNOJb30BaTh OTHOIICHUE ILIOMIAICH
MMOBEPXHOCTEH U 00bEMOB T0I00HBIX (pHUTYp mpH
peIlIeHUN 3a/1a4;

- yMEHHUE
TCOMETPUYCCKUE  BEJIMYUHBI  (JIMHA,  yroJ,
WIomaab, 00beM, IUIOMAAb [OBEPXHOCTH),
UCTIOJIB3Ys U3yYCHHBIC (POPMYJIIBI U METOIBI,

-yMEHHE OIIEPUPOBATh TOHSATUSIMH:
MPSIMOYTOJIbHASI CUCTEMa KOOPJIMHAT,

KOOPJIUHATHI TOUKH, BEKTOP, KOOPIUHATHI
BEKTOpa, CKaJSIPHOE MPOU3BEACHUE, YTOI MEXIY
BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHCIIO;

- HaxOJIUTh C TIOMONIbIO H3YyYCHHBIX
dbopMyn  KOOpIOMHATHI  CEpPEAMHBI  OTpe3Ka,
paccTosiHUE MEXTY IBYMS TOUKAMU;

- yMEHHE BBIOMpATh  MOAXOMSALIUI
W3YYCHHBI METOJ JJs pelIeHus 3ajaud,

BBIYHCJIATH

-yMEET ONEPHUPOBATh MOHATHIMH: TOYKA,
psiMasi, TNIOCKOCTh, IIPOCTPAHCTBO, ABYIPAHHBIN
yrou, CKPEILMBAIOIINECS IIpsIMBIE,
[1apajuIeIbHOCTh u NEPIEHIUKYIIPHOCTD
MMpAMBIX U HHOCKOCTefI, yYroia MCxay HnpsAMbIMHU,
YroJl MEXAy IpsAMOM U IUIOCKOCTBIO, YroOJ
MCXKAY IINIOCKOCTAMHU, pAaCCTOAHHUE OT TOYKH 10

IUIOCKOCTH, PACCTOSHHE MEXAY IPSIMBIMH,
paccTosIHAE MEXKIY IIJIOCKOCTSIMU;

-yM€eT HCIOJb30BaTh IIPU PELICHUU
3amad = W3y4eHHble  (AaKTBI M TEOpPEeMBI
IUIAHUMETPUHU; YMEET OLEHHMBAThb pa3Mephl

00BEKTOB OKPY>KAIOIIETO MUPA;

-yMEEeT OTIePHPOBATH TOHATHSIMH:

MHOTOTpaHHHK, CEYeHHE MHOTOTPaHHHKA,
Ky0, mapamienenunen, NpuU3Ma, MHpPaAMHJA,
¢urypa u TMOBEpXHOCTH BpAIICHUS, IFIUHJD,
KOHYC, mmap, chepa, cedeHus: GUTypsl BpalieHus,
IUTOCKOCTh, Kacaromasicss chepbl, THWIHHIPA,
KOHyCa, IUIONIa[b TIOBEPXHOCTH IHPAMUJIBI,
NpU3MBI, KOHYyCa, IHJIMHIpA, TUIomanb chepsl,
00beM KyOa, IPSIMOYTOJIBHOTO
napaieNenurea, TUPaAMHUJIBL, TIPU3MBEI,
IIMHApA, KOHYCa, [apa;

- ymeeT u300pakaTh MHOTOTPaHHHKH U
MIOBEPXHOCTH BPAIICHUS, HX CEYCHUS OT PYKH, C
MOMOIIBI0  YEPTEKHBIX  HWHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB;

- yMeeT pacro3HaBaTh CHUMMETPHIO B

MIPOCTPAHCTBE;

-yMeeT  paclio3HaBaTh  IPaBUJIbHBIE
MHOTOTPaHHUKU;

-yMeeT OIepupoOBaThH MOHSATHSIMHU:
JBUKEHHUE B IPOCTPAHCTBE, OJ00HBIE (PUTYPHI B
IIPOCTPAHCTBE;

- WCIIOJIb30BaTh OTHOIICHUE IUIOIIAJICH
MOBEPXHOCTEH U 00bEMOB MOJOOHBIX (GUTYp HpHU
pelLlICHUH 33]1ay;

- yMEeT BBIYHCIIATh TI'E€OMETPUYCCKUE
BCJIMYMHBI (JUIMHA, VYroJI, IUIONIa b, OOBEM,
VIO b TMOBEPXHOCTH), UCTIOJIB3Ysl U3YyYCHHBIC
(bOpMYIIBI B METOIBI;

- yMeeT ONepUpOBaTh MOHATHIMHU:

NpsIMOYTOJIbHAsE ~ CHCTeMa  KOOPAMHAT,
KOOpJIMHATBHl ~ TOYKHU, BEKTOp, KOOPAUHATHI
BEKTOPa, CKAISIPHOE MIPOU3BEICHUE, YTOJI MEKIY
BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEICHHE
BEKTOpa Ha YHCIIO;

- HaxoJuUTh C TIOMOIIBIO H3YYEHHBIX
dbopMyn  KOOpPAWHATHI ~ CEpPEeIMHBI  OTpE3Ka,
paccTosiHUE MEX]Ty IBYMS] TOUKAMU;
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pacrio3HaBaThb ~ MareMaTHueckue  (akTel U
MaT€MaTH4EeCKUE MOJEIM B IPUPOJHBIX U
0OIIeCTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;

-yMEHHUE IIPUBOJUTH IIPUMEPBI
MaT€MaTU4EeCKUX OTKPBITMM pPOCCUHCKOW U
MHPOBOM MaTEMaTUYECKON HAYKHU;

-yMEHHE  ONEPUPOBATH  MOHATUAMMU:
ONpEICIICHUE, AaKCHOMa, TEOpEMa, CIEIACTBUE,
CBOMCTBO, IIPU3HAK, JI0Ka3aTeIIbCTBO,

pPaBHOCHIIbHBIE (DOPMYIIMPOBKH;
-yMeHue GopMyIupoBaTh 0OpaTHOE U

MIPOTUBOIIOJIOKHOE YTBEPKJICHUE,
NPUBOJUTh  TpPUMEpPbl U KOHTPIPUMEDHI,
HCIIOJIb30BAThH METOJ MaTeMaTU4eCKOn
VH]YKIIH;

- MIPOBOJIUTH JOKa3aTeIbHbIE

paccyXJeHUs TpU PEUICHUM 3a/ay, OLEHUBATh
JIOTMYECKYIO NPAaBUIIBHOCTD PACCYKICHUH;

-yMEHHE  ONEPUPOBATH  MOHATUAMMU:
MHOXECTBO, ITOJAMHOXKECTBO, OIE€paluy HaJ
MHOECTBAMH;

-yMEHHE  HCIOJb30BaTh  TEOPETUKO-
MHOXXECTBEHHBI  anmapar Uil ONMCaHus

PEAIBHBIX MPOLECCOB U SIBIICHUU U IIpH pCIICHUN
3aJady, B TOM 4HCIE U3 JAPYIHX Y4eOHBIX
MPEIMETOB;

-yMEHHE OTIEPHPOBATH MOHATHIMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, MUK, rpad HA JOCKOCTH;
-yMEHHE 3aJaBaTh M  ONHCHIBaTh  rpadsbl
pPa3IMYHBIMHU CIIOCOOAMH; HCIIOIB30BaTh Tpadbl
MIPH PEIICHUH 3a71a4;

-yMeHue CBOOOIHO OTepUpOBATH
MOHATHAMH: COYETaHUE, MEepecTaHOBKA, YHCIIO
COUETaHMWIl, 4YHUCIO TEpPEeCTaHOBOK; OMHOM

HploTOHA; yMeHHE NPUMEHATh KOMOMHATOPHBIC
(aKThl ¥ PacCyKICHUS VISl PELICHUs 33/1a4;

-yMEHHE  OIEPUPOBATh  HOHITUSIMHU:
HATypalbHOE YHUCIIO, 1IEI0€ YHCIIO, OCTATOK IO
MO/IYJIIO, paloOHAIbHOE YUCIIO,
UPPAIMOHAIBHOEC YHUCIIO, MHOKEeCTBa
HATypaJbHbIX, LEJIBIX, palOHATBHBIX,
JEHCTBUTEIBHBIX YHCEIT;

- yYMEHHE WUCIIOJIb30BaTh  IPHU3HAKU
AETMMOCTH, HaWMMEHBUIMH OOIIMH NemuTenh MU
HauMeHblllee  OOIee  KpaTHOe,  aJITOPHTM
EBximaa mpu pemieHWu 3ajad; 3HaKOMCTBO C
pa3MUYHBIMH  TO3WIMOHHBIMH  CHUCTEMaMHU
CUUCIICHUS;

-yMeHHe cBOOOTHO OTIEpUPOBATh
MOHSATHSAMH: CTENEHb C WENBIM TI0Ka3aTeseM,
KOpPEHb HAaTypaJIbHON CTENEHH, CTETICHb C

- yMmMeer  BbIOMpaThb  MOAXOIAIIUN
M3YYEHHBI METOJa I pelIeHus 3a]ayy,
pacmo3HaBaTh ~ MaTeMaTHuecKkue  (akTel U
MaTEMaTUYECKUe MOJEIU B MPHUPOJHBIX M
0OIIECTBEHHBIX SIBICHUSX, B UCKYCCTBE;

-yMeeT IPUBOIUTH IpUMEpBI
MAaT€MaTHYECKUX OTKPBITHM pPOCCHUMCKOM U
MHPOBON MaTEMaTUYECKON HAYKH;

- yMeeT OIepupoBaTh
ONpEJCNIEHUE, AaKCHOMa, TEOpEeMa,
CBOMCTBO, [IPU3HAK,
paBHOCHIIbHBIE (HOPMYITHPOBKH;

-ymeer (GopmyaupoBaTh OO0OpaTHOE U
IIPOTUBONIOJIOKHOE YTBEP)KJIEHUE, NPUBOIUTH
OpUMepbl ¥ KOHTPIPHUMEPBI, HCHOJIb30BaTh
METOJ1 MaTeEMaTUYECKON UHYKIINH;

- IIPOBOJUTH JI0Ka3aTeJIbHbIE
paccyXJeHUsl NpU pElIeHUH 3a7ay, OLIEHUBATh
JIOTUYECKYIO MTPaBUIIBHOCTh PACCYKICHHI;

-yMeeT OIepupoOBaThH MOHSATHSIMHU:
MHO’KECTBO, TIOJMHOXECTBO, OIEpallUd HaJ
MHO>KE€CTBAMU;

-yMEHUE  HCMOJb30BaTh  TEOPETUKO-
MHOKECTBEHHBIM  ammapaT  JUIsl  OIHCaHHs
pEeaJIbHBIX ITPOLIECCOB U SIBJICHUN U IIPY PEIICHUN
3ajay, B TOM 4HCJIE€ U3 JAPYTHX Y4eOHBIX
IIPEIMETOB;

-yMeeT ONepHpoBaTh MOHATUSAMH: Trpad,
CBsI3HBIM  Tpad, nepeBo, I[WKI, Tpad Ha
IUIOCKOCTH;

-yMeeT 3a7aBaTb U ONMCHIBaTh Ipadbl
Pa3IMYHBIMU CIIOCO0aMM; MCIOJB30BaTh Ipadbl
IIPY pPEILICHUN 3a7a4;

IMOHATHUSMU:
CJIEJICTBUE,
JI0Ka3aTeIbCTBO,

-yMeeT CBOOOHO OTIepUPOBATH
MNOHATUSIMHU: COYETaHUE, MEepecTaHOBKA, YHCIIO
COUETaHUIl, YHUCIO TEPEeCcTaHOBOK; OMHOM

HeroToHa; ymMeHHe mpUMEHSATh KOMOHHATOPHBIE
(bakThl U paccyKJIeHUs AJis PelIeHus 3a1a4;
-yMeeT OTICpUPOBATH MOHATHSIMM:
HATypallbHOE YHCIIO, IEJI0€ YHCIIO, OCTATOK IO
MOJYIIIO, paroHaIbHOE YHCIIO,
HUPPALMOHATILHOE YHCIIO, MHOYKECTBA
HATypallbHBIX, LIENBIX, paroHaIbHbIX,
JEACTBUTENbHBIX YHCEIN; YMEET HCIO0JIb30BaTh
NpPU3HAKK JIETUMOCTH, HAaUMEHBIINK 0O
JIenuTeNh ¥ HauMeHblllee oOlee KpaTHoe,
anroput™ EBKinaa mpu perieHun 3aaay; 3HaKOM

C pPa3IMYHBIMH TIO3WUIIMOHHBIMH  CHCTEMaMHU
CUHUCIICHUS;

-yMeeT cBOOOTHO OTIepHPOBATH
NOHSTHSAMH: CTENEHb C IEeNBbIM II0Ka3aTeseM,
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palMOHAIBHBIM  TIOKa3aTejieM, CTENeHb ¢
JIEACTBUTEIIbHBIM (BEIIECTBEHHBIM)
roKaszaTesyieM, JIOTapu(M 4ucia, CHHYC, KOCHHYC
Y TaHT'€HC MPOU3BOJIBHOTO YHUCIIA;

-yMEHHE  ONEPUPOBATH  MOHITHUSIMU:
TOKJIECTBO, TOKJIECTBEHHOE IIPe0Opa3oBaHueE,
ypaBHEHHUE, HEPABEHCTBO, CUCTEMa YpaBHEHUN U
HEPABEHCTB, PaBHOCUIIBHOCTh ypaBHEHU I
HEPAaBEHCTB M CHUCTEM,  pallMOHAJIbHBIE,
WppalMoOHANIbHBIE, TOKa3aTeIbHbIC, CTEICHHEBIE,

norapupMHUIECKHe, TPUTOHOMETPUYECKUE
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI;
-yMEHHUE peuiaTth YpaBHEHUS,

HCPaBCHCTBA U CUCTEMBI C TIOMOIIIBIO PA3JIMYHBIX
MIPUEMOB;

- pfuiatb YpPaBHCHHUSA, HCPABCHCTBA U
CHCTEMBI C IIapaMeTpOM; IIPUMEHATh YpaBHEHU,
HCpaBCHCTBA, nux CHUCTEMBbI JIIs peICHUA
MaTEMaTUYCCKUX 3aJja4 W 3ada4 U3 PasiIMuHbIX
obrnacTell HayKH U pealbHOM JKU3HH;

- yMmMeHue CBOOOJHO  OINEpPUPOBATh
MOHATHSMHU:

- rpaduk GbyHKIMH, obpaTHas
GyHKIMS, KOMIO3UIMS (DYHKIUH, JIUHEHHas
byHKIMSA, KBagpaTH4Hass (YHKIHSA, CTEMECHHAs
GbyHKLUA C LEJIBIM HOKa3aTeseM,
TPUTOHOMETpUYECKHe  (QyHKIHMH, OOpaTHBIC

TPUTOHOMETPHUYECKHE (PYHKIIUH, TIOKa3aTeIbHas
u norapudmuueckast GQyHKIUH;

- yMEHHEe CTpPOWTh Tpaduku (yHKIUH,
BBITIOJIHATE TIpeoOpa3oBaHusi rpaduKkoB

GbyHKIIMI;

- YMEHHUE HCIIOJIb30BaTh rpaduku
GyHKIMA s W3YYCHUS — TPOIECCOB |
3aBHCUMOCTEH MpH PEHICHWHU 3ajad M3 JPYrux
Y4eOHBIX MPEIMETOB W U3 PEAbHOW JKHU3HU;
BbIpaXaTh (OPMYITaMU 3aBHCUMOCTH MEXIY
BEJIMYNHAMH,

- YMCHUC CBO6OI[HO OIICPHUPOBATDH
IIOHATUAMMU: YCTHOCTD (bYHKI_[I/II/I,
NECPUOAUIHOCTDb CI)YHKI_II/II/I, OI'PaHUYCHHOCTD

(GYHKIIMM, MOHOTOHHOCTh (DYHKIIHH, SKCTPEMYM
¢byHKIMY, HAaHOOJbIIEE U HAUMEHbLIIee 3HAUYCHUS
(GYHKIMHU Ha TPOMEXYTKE;

-yMEHHE  TPOBOJUTH
GbyHKINH;

- yMeHue
UCIOJb30BaTh CBOWCTBA U TpapuKH (QyHKIHHA
JUISL peIIeHUs] YpaBHEHHM, HEpPaBEHCTB U 3aJ]iau C
napameTpamMi; H300pakaTb Ha KOOPAWHATHOMN
TJIOCKOCTH MHOXKECTBA

HUCCICI0OBAHUC

KOPEHb HAaTypaJIbHOM CTENEHHU, CTENICHb C

paloOHaIbHBIM II0Ka3aTeIeM, CTEIEHb C
JENCTBUTENBHBIM (BELIECTBEHHBIM)

mokaszaresieM, JIOTapu(M 4Yucia, CHHYC,
KOCUHYC Y TAHT'€HC IPOU3BOJILHOTO YNCIIA;

- yMEeT OIepupoBaThb IOHATHIMMU:
TOXKIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHue
YpaBHEHUI, HEPABEHCTB, CUCTEM YpPAaBHCHUN U
HEPAaBEHCTB,  PaBHOCWJIBHOCTb  ypaBHEHHI,
HEpPaBEeHCTB U CHUCTEM,  palllOHaJbHBbIE,
UppalMOHAIbHbIE, TOKa3aTelIbHbIE, CTEIEHHBIE,
JorapupMUIEcKue, TPUTOHOMETPUUYECKUE
ypaBHEHHSI, HEPABEHCTBA U CHCTEMBI;

-yMEeT pellaTth ypaBHEHHs, HEPaBEHCTBA
¥ CHCTEMBI C IOMOIIBIO PA3IMYHBIX TIPUEMOB;

- pemiatb ypaBHEHHUS, HEpPAaBEHCTBA U
CUCTEMBI C TapaMeTpoM;

- TIPUMEHATh YpPaBHEHWs, HEPABEHCTBA,
UX CHCTEMBI ISl pEIIeHUS MaTeMaTHYeCKUX
3a/1a4 U 3a]1a4 U3 pa3IM4HbIX 00JacTeil HayKu U
peaTbHOM )KU3HH;

-yMeeT CBOOOHO OTIepUpOBaThH
noHsATUsIMM:  Tpaduk  QyHKUMH, oOpaTHas
byHKUMsI, KOMOO3UIMS (YHKIMHM, JIHHEHHas
byHKIMA, KBagpaTU4Has (YHKIHSA, CTEMEHHAS
GyHKIUSA c LEJIBIM HoKa3aTeseM,
TPUTOHOMETPUYECKHE (DYHKIINH, oOpaTtHbIe
TPUTOHOMETpHUUYECKHE (YHKIUH, MOKa3aTelbHas
U jorapudmMudeckas GyHKITUH;

- yMeeT CTpouTh Tpaduku QGyHKIUH,

BBITIOJTHSTh npeoOpa3oBaHus rpaduKoB
byHKIUI;

- YMEET HCIOJB30BaTh TrpaduKu
GyHKIUI  IsT W3YYEeHUS — TPOIECCOB |

3aBHCHMOCTEH MpHU pEIIeHUWH 3a7ad U3 JAPYrux
yueOHBIX MPEAMETOB U U3 PEAbHOM KU3HU;

- BBIpaXKaTh dopmynamu
3aBUCHMOCTHU MEX]ly BETMUMHAMHU;

- ymeer  cBOOOJHO  OIEPUPOBATH
HOHATHSMH: YEeTHOCTb byHKUINY,
HNEepUOIUYHOCTh  (QYHKIMH, OrPaHHYCHHOCTH

GyHKIHH, MOHOTOHHOCTb
GyHKIUHM, SKCTpeMyM (QYHKLUHU, HauboJiblIee U
HalIMEHbIIIee 3HA4YeHUs byHKIIH Ha
POMEXYTKE;

-yMeeT POBOJIUTH HCCIIeIOBaHHE
byHKIHH;

-yMeT HUCIOJIb30BaTh CBOMCTBA U rpaduku
GyHKIUI A7 pelieHus ypaBHEeHUH, HEpaBEHCTB
W 33/1a4 C TapaMeTpamu;

- n300paxkaThb

Ha KOOpZ[PIHElTHOﬁ
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pELIEHUN ypaBHEHUI, HEPABEHCTB M HMX
CUCTEM;

- yMeHHEe CBOOOJHO  OIEpPUpPOBATH
MOHSATHSIMU: MOCJICI0BATEIBHOCTD,
apudmernueckas

POrpeccHs, reoMeTpudecKkas
POrpeccHs, OECKOHEYHO yOBIBaroIIast

reoMeTpUIecKast IpOTPecCusi;

-yMEHHUE 3a/1aBaTh I0CJEI0BATEIbHOCTH,
B TOM 4HCIE C TOMOIIBIO PEKYPPEHTHBIX
opmyu;

- yMeHHue
MOHATHSMHU:

HETNPEPBIBHOCTh (YHKIIMH, ACHMIITOTHI
rpadpuka  ¢GyHKUMM, TepBas U BTOpas
Npou3BOHAS (YHKIWH, TEOMETPUYECKUH U
¢buznueckuit CMBICII IIPOU3BOJHOM,
nepBooOpa3Hasi, OIpeIeNIEHHbI HHTETPpal;

-yMEHHE HaXOIHWTh aCHMNITOTH rpaduka
byHKIINH;

-yMEHHE  BBIYHCIATH MIPOU3BOTHBIC
CYMMBI, TTPOU3BEACHHUS, YACTHOTO U KOMITO3UITHH
(GyHKIMM, HAXOIUTH ypaBHEHHUE KacaTelIbHOM K
rpaduky GyHKIUY;

-YyMEHHME HCII0JIb30BaTh IMPOU3BOIHYIO
IUIL MCCIENOBAaHUS (DYHKUMH, JUIA HAaXOXKIAECHUS
HAWIy4lllero pPEeUIeHUs B MNPHUKIAJHBIX, B TOM
qHCcII€ COLMAIbHO-DKOHOMUYECKUX U
¢u3nyeckux  3ajadax, Uil ONpEACICHUA
CKOpPOCTH M YCKOPEHHUS;

- HaxOJHWTh IUIOMIAIN U 00beMBbI GUTYD C
MIOMOILIBIO UHTETpaa;

- IPUBOJUTH MPUMEPHl MATEMATHUECKOTO
MO/IEIIUPOBAHUS c MOMOIIIBIO
muddepeHInanbHbIX YpaBHEHUH,

- yYMEHHE OIEepUpPOBaTh IMOHATUAMHU:

OIIepUpPOBATH

KOMIIJICKCHOC YHucCiJio, COIIPSA’KCHHBIC
KOMIUICKCHBIC 4YHCJId, MOAYJIb U QaApTyYMCHT
KOMIIJIICKCHOTI'O qucijia, Q)opMa 3alnucu
KOMIIJICKCHBIX YHUCCII (FGOMeTpI/I‘leCKaﬂ,

TPUTOHOMETpHYECKas U anredpanyeckas);

- yMeTh MPOU3BOAUTH apudmeTrnyeckue
JNeHCTBUS ¢ KOMIUIGKCHBIMH  YHCIIAMU;
MIPUBOIUTH MIPUMEPHI UCIIOJIb30BaHUs
KOMIUIEKCHBIX YHCET;

- yMeHue CBOOOJHO ONEepUpOBaTh
MOHATUSAMMU: cpenHee apu(pMeTHIECKOE,
MeJraHa,

HauOoJblllee W HauMEHbIEee 3HAYEHUS,
pa3Max, IUCHEPCHs, CTAaHIAPTHOE OTKJIOHEHHE
JUTSL OTIMCAHMSI YUCIIOBBIX JAHHBIX;

IUJIOCKOCTM MHOJKECTBA pEIIECHUNM YpaBHEHUH,
HEPABEHCTB U UX CUCTEM;

- yMEHHE CBOOOJHO  OIEpPUPOBATH
HOHSITUSIMHU: MIOCJIEZIOBATENbHOCTb,
apudMeTHUeCcKasi MPOrPeccHsi, TeOMETpPHUYECKas
nporpeccus, OECKOHEYHO yOBIBaromIast
reOMETPHYECKasl POTPeCCHUs;

- YMeEeT 3aJ1aBaTh M0CJIEe10BATEIILHOCTH, B
TOM YHCJIE C HOMOIIbIO PEKYPPEHTHBIX POPMYIT;

- yMeeT OIepUpOBaThH
HOHSTUSIMU:

HETPEPHIBHOCTh  (PYHKIMH, aCHMIITOTHI
rpajguka  ¢GyHKOMM, TepBas M BTOpas
npou3BOJHAs (DYHKIUU, TEOMETPUUYECKHM U
duznyeckuit CMBICII IIPOU3BOAHOM,
nepBooOpasHasi, ONpeeICHHBIA HHTETPaT;

-yMEHUE HaxOJIUTh aCUMOTOTHI Ipaduka
2SNV

-yMEHUE  BBIUUCIATH  MPOU3BOJHBIE
CYMMBI, ITPOU3BENIEHUS], YACTHOTO U KOMITO3UIIUU
GYHKIIMNA, HaXOJWTh ypaBHEHHE KacaTeIbHOU K

rpaduky GyHKIUY;
-yMEET HCI0JIb30BaTh MPOU3BOJIHYIO IS
UCCIIEIOBaHUS  (QYHKUUH, JUISI  HaXOXICHHS

HAWJTYYIIero pPENICHUs B TNPHUKIATHBIX, B TOM
YHCIIe COIMATBHO-DKOHOMHYECKHX U
du3uveckux 3amadax, Ui OTPEACICHUS
CKOPOCTH M YCKOPCHUS; HAXOIWTh TUIOMAAN |
00beMbI (PUTYp C TOMOIIIBIO HHTETPAa;
- IPUBOJUTH TMPUMEPHI MAaTEeMaTHUECKOTO

MOJICITUPOBAHUS c MIOMOTIIBIO
muddepeHInaTbHBIX YPaBHCHH;

- yMEeT  ONEpHpOBaTh  TMOHATHIMHU:
KOMILUIEKCHO® YHCIIO, COIPSDKEHHBIE
KOMIUICKCHBIC YHCJIa, MOJYJIb W apryMEHT
KOMILUIEKCHOTO qHcIa, dopma 3aIUCH
KOMILIEKCHBIX qHcen (reoMeTpuyeckas,
TPUTOHOMETPHYECKAs U ajredpanyeckas); yMmeeT
NPOM3BOJUTh  apu(PMETHYECKUEe JEHCTBUA C

KOMINNICKCHBIMH 4YUCJIaMU; IIPHUBOJUTL IMPHMCPLBI
HCIIOJIB30BaHNA KOMIIJICKCHBIX YHCCII,

- yYMEET CBO60,Z[HO OIICPHUPOBATH
IOHATHUAMMU cpeaHee apI/I(l)MeTI/I‘leCKOC,
MEuaHa,

HanOoJbIIee ¥ HaWMMEHBIIEEe 3HA4YCHMHA,
pa3Max, AUCHCPCHA, CTAHHAPTHOC OTKIIOHCHUC
A OINMUCAaHUA YHMCIIOBBIX HAaHHBIX; YMCHHUC
HCCICA0BAaTh CTATUCTUYCCKUC JAaHHBLIC, B TOM
qUCJIC C IMPUMCHCHUCM Tpa(I)I/I‘-IeCKI/IX METOIOB U
OJICKTPOHHLIX CPECACTB, Fpa(I)I/I‘-ICCKI/I

Hncciaca0oBaTb COBMCCTHBIC Ha6J’IIO,Z[eHI/I$I C
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-yMEHHUE HCCIEA0BATh CTATHCTUYECKHUE
JaHHble, B TOM 4YHCJIE€ C IPUMECHEHUEM
rpadMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/CTB;
rpaduvecku

UCCIIE0BATh COBMECTHbIE HAOJIOJCHUS C
IIOMOIIIBIO AUArpaMM pPacCEUBAHMS U JIMHEHHOMU
perpeccuu;

- yMEHHE  HaxXOJWUThb  BEPOSTHOCTU
COOBITHH € HCHOJB30BaHHEM TIpadUUCCKUX
METO/IOB;

- NPUMEHATH Ui pEIICHUS  3a1ad
(hopMyITBI CIIOKCHHUS " YMHOXEHUS

BEpOSITHOCTEH, (hopMysy IMOJHON BEPOSTHOCTH,
dbopmyny beprymiun, komOuHaTopHbIE (DAKTHI U
(GbopMyJibl; OLIEHMBATh BEPOSTHOCTU pEAIbHBIX
COOBITHIA;
-YyMEHHE
ciy4daiHas

ONEepUPOBATh  MOHSTUSIMU:
BEJINYMHA, pacnpeneneHue
BEPOSATHOCTEN, MaTeMaTH4YECKOE  OXKUJAHUE,
JUCHEpPCUsl W CTAHJApPTHOE  OTKIIOHEHUWE
CIlydaifHOM BEJMYMHBI, (YHKIIUU pacipeleeHUs
U TUIOTHOCTH PAaBHOMEPHOTO, MOKA3aTeIbHOTO U
HOPMAJIBHOTO pacipeaciiCHUN;

-yMEHUe HCII0JIb30BAaTh CBOMCTBA
W3YYCHHBIX PACIpPEICIICHUN JUIsl PEIEHUs 3a/1a4;
3HaKOMCTBO C TOHATHSAMM: 3aKOHa OOJBLINX
qucel B NPUPOJHBIX W OOLIECTBEHHBIX
SBJICHUSAX;

- YMEHHE  IIPUBOJWUTH  IIPUMEPHI
NpOSBICHUS  3aKOHa  OOJBIIMX  YHCEd B
IIPUPOJHBIX U OOIECTBEHHBIX SIBICHUSAX;

- y
MEHHE CBOOOJHO ONEpPUPOBATH MOHATUSAMMU:
TOYKa, MpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIyd, IUNIOCKUI YIroJjl, JBYTPAHHBIN YroJ,
TPEXTPaHHBIN yroJl, IIEPECEKAIOIINECH,
[apajuleJIbHbIE WM CKPEIIMBAIOIIKAECA MpPSMBIE,
[1apaJUIEIbHOCTD " NEPIEHIUKYIAPHOCTD
IPSMBIX U IUIOCKOCTEH, Yrojl MEKIYy NPsSMBIMU,
yroJl MEeXKIy HpsIMOM M IUIOCKOCTBIO, YrOJl
MEXAY IUNIOCKOCTSAMY;

-YyMEHHUE HCII0JIb30BAaTh IIPU PELICHUU
3aJjay = M3y4eHHble  (aKTBl U TEOpeMbl
IUIAHUMETPUH;

-yMEHHE OLIEHUBATh pa3Mepbl 0ObEKTOB B
OKpYXKaroILleM MUPE;

-YMEHHE OIEpUPOBATH IOHATUAMMU:

MHOTOTPaHHUK, CEYEeHHE MHOTOI'PaHHUKA,

NIPAaBUIIHHBIH MHOTOT'paHHUK, npu3Ma,
nupamuza, ¢urypa M MOBEPXHOCTh BpalIeHUS,
IWIMHAP, KOHyc, mmap, cdepa, pas3BepTKa

IIOMOILBIO AMAarpaMM pacCEUBAHMS U JIMHEWHOMN
perpeccuy;

- YMEET HaXOJUTh BEPOSITHOCTU COOBITHIA
C MCIIOJIb30BaHUEM TPaPUUECKIX METOIOB;

-  TOpUMEHSTh JUIs  peuleHus  3aaad
bopMyITBI CIIOKCHHS " YMHOKEHUS
BEPOSITHOCTEH, (hOpMYITy TOJIHOH BEPOSITHOCTH,
dopmyny BepHyimu, KOMOMHATOpHBIE (aKThI H
(GopMyJibl; OLIEHMBATh BEPOSTHOCTU pEAJIbHBIX
COOBITHIA;

-yMeeT OIEpUPOBATH  MOHATHUSAMHU:
cirydaiiHas BEJIMYMHA, pacnpezeneHue
BEPOSITHOCTEM, MaTeMaTHYecKoe  O)KHJaHUe,
JUcrepcuss U CTaHJApTHOE  OTKJIOHEHUE

CIIy4ailHOM BEIUYMHBI, QYHKIIMH PACIIPEIEICHUS
U IJIOTHOCTH PAaBHOMEPHOTO, MOKa3aTeIbHOTO U
HOPMaJIbHOTO pacnpeeeHui;

-yMeeT UCIOJIb30BaTh  CBOMCTBA
M3YYEHHBIX paclpeaeseHu Ul perieHus 3a1ay;

3HAKOM C TIOHATHUSAMU: 3aKOH OOJBIINX
yucel,

-yMeeT MPUBOJIUTH MPUMEPHI MPOSIBICHUS
3aKoHa OOJIBIIMX 4YHUCeN, B MPHUPOJHBIX U
0OIIIECTBEHHBIX SIBJIEHUSIX;

-yMeeT CBOOOJTHO OTIEPUPOBATH
NOHATUSAMM:  TOYKA, MpsMas,  IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JydY, IUIOCKUH Yyrod,
JNBYTpaHHbIA ~ yroji,  TPEXTPaHHBbIM  YroJ,
IepeCceKaroInecs, napajujieibHble u
CKpELIMBAIOIIMNECS MPsAMBIE, NapaJIEIbHOCTh U
NEePHEHANKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH,
YTOJl MEXAY HPSMBIMHU, YIOJl MEXIy NpSMOU U
IIJIOCKOCTBIO, YIOJI MEXK]Ty INIOCKOCTSAMY;

- yMEeT MCHOJIb30BaTh IIPU PELICHUU

3aJa4  uU3ydeHHble  (AKTBl U TEOPEMBI
IUIAHUMETPUHU; yMEeT OICHHBAaThb pa3Mephl
00BEKTOB B OKPYKaIOIIEM MUDE;

-yMeeT OTIepUpPOBATH MOHATHSIMH:
MHOTOTpaHHUK, CeueHHWe  MHOTOIPAaHHHUKA,
MPaBUJIbHBII MHOTOTpaHHUK, npu3Ma,
nupamuaa, Gurypa U MOBEPXHOCTh BpaIllECHUS,
HWIMHIP, KOHYC, Imap, cdepa, pas3BepTKa
MOBEPXHOCTH, CEUYEHHUS KOHyca U LUIUHAPA,
napajuiebHble OCH WJIM OCHOBAHMIO, CEUCHHE
miapa,  MJIOCKOCTh,  Kacaromjasicsi  cdepsl,
UIMH]IPA, KOHYCA;

-yMeeT CTPOUTh CEUEHHUE

MHOTI'OI'paHHUKa, I/I306pa)KaTB MHOT'OT'paHHUKH,
(I)I/Il"ypBI " NOBCPXHOCTH BpalllCHUA, UX CCUCHUA,
B TOM YHUCJIC C TIOMOIIBIO DJICKTPOHHBIX CPCICTB;

-yMCCT MMPUMCHAITH CBOICTBa
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MOBEPXHOCTH, CEUYEHHUS KOHyca W LWIMHIpA,
napajyieNibHble OCH WJIM OCHOBAHMIO, CEUCHHE
mapa,  IUIOCKOCTh,  Kacaromasicsi  cdepsl,
HWIMHIPA, KOHYCA;

-yMeHHe CTPOUTH CeueHHe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAHHUKH,
(GUrypBI M TOBEPXHOCTH BPAIICHUS, UX CEUCHHUS,
B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHE TPUMEHSTh CBOHCTBA T€OMETPUYECKHX
¢buryp, CaMOCTOSTEIILHO dopmynupoBaTh
OTIpENICNICHUs] M3Yy4aeMbIX (UTYp, BBIABHTaTh
THMOTE36l O  CBOMCTBAX W NPHU3HAKax
reOMETPUYECKUX QUTyp, OOOCHOBBIBATH  HJIU
OTIPOBEPTaTh UX;

-yMEHHE TPOBOAWUTH  KIIACCH(PHUKALINIO
Guryp mo pasaMYHBIM TpPU3HAKAM, BBITOJHSATH
HEO0XOIMMBIE JTIOTIOJHUTEIBHBIE TTOCTPOCHHUS;

- yMEHHE CBOOOJHO ONEpHUPOBAThH
MOHATHAMU: IJIOWAAb (UTYpbl, 00beM (QUTypHI,
BEJIMYMHA YIJa, pAcCTOSHHE OT TOYKH JIO
TUIOCKOCTH, PAcCTOSHHE MEKIY TPSMBIMH,
paccTosiHHEe MEXAy IUIOCKOCTSIMH, —IUIONIA b
cheprl, TUIOMAAb TIOBEPXHOCTH IUPAMUJIEI,
MpU3MBI, KOHYyCa, IWIMHApPA, O0O0BEeM Kyoa,
HIPSIMOYTOJIBHOTO Hapajljiesenunea, MupaMubl,
IOpU3MBI, LMIUHIpPA, KOHYCa, IIapa; yMEHHE
HaXOJUTh OTHOIIEHHE OO0BEMOB MOIOOHBIX
uryp;

- yYMEHHE  CBOOOJHO  ONEPHPOBATH
MOHATUSAMMU: JIBUKEHUE, NTapaJuIebHbIN epeHoc,

CUMMETpHsi Ha  IUIOCKOCTH W B
MPOCTPAHCTBE,  TOBOPOT,  MpeoOpa3oBaHue
moao0us, MoI00HBIC burypsr; YMEHHUE

pacrno3HaBaTh paBHbIC M 10JI0OOHBIC (DUTYpPHI, B
TOM YHCJIC B PUPOJIE, HCKYCCTBE, apXUTEKTYPE;

-yMEHHE HCIOJb30BaTh T'C€OMETPHUUYCCKHE
OTHOIIIEHUS, HaXOIUTh FCOMETPHYCCKUE
BEJTUYMHBI (IJIMHA, YroJl, IUIOHalb, 00beM) MpHU
peIICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEJIMETOB
U U3 PealibHOM JKU3HU;

- YMCHUC CBO6OI[HO OIICpHUPOBATH
IIOHATUAMMU:

IpsAMOYTrOoJibHas CUCTCMaAa  KOOpPAHWHAT,
BCKTOD, KOOpAWHATHI TOYKH, KOOpAWHATBI
BCKTOpa, CymMMa BCEKTOPOB, MMPOU3BCACHUC

BEKTOpa Ha 4YHUCIJIO, PA3JIOKEHUE BEKTOpa IIO
0a3zucy, CKaJsipHOE IPOU3BEICHHE, BEKTOPHOE
IIPOU3BEACHHUE, YTOJI MEXy BEKTOpaMU;

YMEHHME MHCIOJb30BaTh BEKTOPHBI U
KOOPIMHATHBIN METO]{ JUISL peleHus
reOMETPUYECKUX 3aJ1au U 3a71a4 APYTUX YUeOHBIX

reoMeTpu4eckux  (uryp,  caMOCTOSTEIHHO
dopMynupoBaTh  ONpEAeNeHHs  U3y4aeMbIX
¢uryp, BbIBUraTh THUIOTE3bl O CBOWCTBaX H
IpU3HAKax TeOMETPUIECKUX ¢buryp,
000CHOBBIBATH HITH OIIPOBEPraTh UX;

- yMeeT NpOBOJIUTH  KIACCH(PUKALUIO
¢uryp mo paznMyHBIM TPU3HAKAM, BBIIOJIHSITH
HE00XO0IMMBIE TIOTIOJHUTEIBHBIE TIOCTPOCHHUS;

- yMEeT CBOOOJIHO  OIEpUPOBATh
HNOHATUSMH: TUIOIAIb QUTYPBI, 00beM (GUTYpHI,
BEIMYMHA YTJla, PACCTOSHHE OT TOYKH JIO
IUIOCKOCTH, PACCTOSIHHE MEXAY MPSMBIMH,
paccTosiHEe MEXIy IUIOCKOCTSIMH, TIUIONIAlh
cheprl, TUIOMAAP TOBEPXHOCTH IHUPAMUJIBI,
OpU3MBbl, KOHyca, LMIMHApPA, O0O0BeM KyoOa,
NPSMOYTOJIBHOTO TIapauIeseTuIie i, MAPaMu/Ibl,
NpU3Mbl, LWIMHApPA, KOHYyca, IIapa; yMeer
HaxOJIUTh OTHOIIEHHE OOBEMOB TOJOOHBIX
$uryp;

-yMeeT CBOOOJHO OTIepUpPOBATH
NOHATHUSIMH: JIBIKCHHE, TTapaJUIeTbHBIN TIepeHocC,
CUMMETPHsI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, NMpeoOpa3oBaHUe MOAOOHS, MOJ00HBIE
burypsr;

-yMeeT  paclo3HaBaThb  paBHblE U
nof00HbIE (PUTYyphI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE;

-yMEET HCI0JIb30BaTh T€OMETPUUYECKHE
OTHOIICHHS], HaXOUTh reoMeTpHyYecKre
BEJIMYUHBI (JJIMHA, YTOJI, IJIOMaab, 00beM) TIPH
pellleHnH 3a/1a4 U3 APYruX y4eOHBIX MPEeIMETOB
U U3 PeaJbHOM KU3HU;

- ymeer  CcBOOOJHO  OINEPHUPOBATH
MOHSTUSIMHU: IPSIMOYTOJIbHAS cuctema
KOOpJIMHAT, BEKTOP, KOOPJAMHATHI  TOYKH,
KOOpJIMHATBl ~ BEKTOpa, CyMMa  BEKTOpPOB,

IIPOM3BE/ICHUE BEKTOpPAa Ha YKCIIO, Pa3JIOKCHHE
BEKTOpa 1Mo 0a3ucy, CKaJsIpHOE IMPOU3BEICHUE,
BEKTOPHOE  TPOM3BEICHHE,  Yroll  MEXAY
BEKTOPaMH;

YMEHHE WCIOJb30BaTh BEKTOPHBIA U
KOOPIMHATHBII METO/I JUTSt pelIeHUs
TEOMETPUYECKUX 3aJau U 3a]1a4 IPYTUX Y4eOHBIX
MPEeIMETOB;

OTIEpUPOBATh MOHSATUSMHU: MaTpHIa 2X2
Hu 3x3, OIpenenuTeNb MaTpULbI,
TEOMETPUYECKHUI CMBICIT OTIPEACTUTENS;

- yMeeT MOJeIHpOBaTh  pealibHbIe
CUTyallul Ha $3bIKE MAaTEMaTUKU, COCTABIISTH
BBIDOKEHUS, YpaBHEHUS, HEPABEHCTBA M UX
CUCTeMBl 10 YCJIOBHMIO 3aJaud, WCCIIEJO0BAaTh
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NpeaAMCTORB; OIICPHUPOBATH MOHATUSAMM:

MaTpuna 2X2 u 3X3, ompenenuTenb
MaTpHIbI, FCOMCTpI/I‘ICCKI/Iﬁ CMBICJI
OTIPENETTUTEIS;

- YMEHUE MOJICIIMPOBATH PEaIbHbIC
CUTYaIIMH Ha SI3bIKE MATEMATHUKU;

- COCTaBJIATh BBIpAKCHHUS,
YpaBHEHHUs, HEPABEHCTBA W MX CHUCTEMBI 10
YCIIOBUIO 3a/layM, HCCIIE0BaTh IOCTPOCHHbBIE
MOJIENIM C HCIOJIb30BaHUEM allapara aiareopsl,
HMHTEPIPETUPOBATH MMOTYUCHHBIN pe3ysIbTaT;

- CTPOUTH MaTeMaTH4eCKHe
MOJIENTH C TIOMOIIIBIO0 TEOMETPUUYECKUX TTOHSATUHN U
BEJIMYMH,  peIIaTh  CBSI3aHHBIE C  HUMU
MPaKTUYECKUE 3a/1a4u; COCTaBJISATh
BEPOSTHOCTHYIO MOJENh |
WHTEPIPETUPOBATH MOTYIECHHBIN pe3yIbTaT;
pemaTh  TPHUKJIQJHBIC 3aJadyd  CpPEeACTBaAMU
MaTeMaTHYeCKOro aHajlu3a, B TOM 4HCIE
COLIMANIbHO-3KOHOMHMYECKOTO U (U3UYECKOTO
XapakrTepa;

: y
MEHHE BBIOMpATh MOAXOISAIIMN METON IS
peleHuss 3aJayd; TOHUMaHWE 3HAYUMOCTH
MaTeMaTUKd B  W3YYEHUHU TPUPOIHBIX U
0OLIECTBEHHBIX MPOLIECCOB U SIBICHUN;

- yMEHHME pacro3HaBaTh MPOSBICHUE
3aKOHOB MAaTeMaTHKH B MCKYCCTBE, YMEHHE
MIPUBOIUTH MIPUMEPBI MaTeMaTHYeCKUX
OTKPBITUI
POCCHUICKOM 1 MUPOBOM MaTEMATUUYECKON HAYKH.

IIOCTPOCHHBIE  MOJEIH C
amnmnapara anreophl,
IIOJIy4CHHBIA pE3yJIbTaT;

CTPOUTH MAaTEMaTUYECKUE MOJEIH C
IIOMOILIbIO TEOMETPUYECKUX ITOHATUHI U BEJINYUH,
pemaTrh CBS3aHHBIE C HHMM IIPAKTUYECKUE
3a/1a4M; COCTABJIATh BEPOSTHOCTHYIO MOJIENb U

UHTEPIPETUPOBATH IIOJIy4E€HHBIN
pe3yibTaT;  pemarbs  IOPUKIAAHBIE  3a1a4u
CpelcTBaMU MAaT€MAaTHYECKOro aHaJn3a, B TOM
4quCIe COLIMAIBHO-3KOHOMUYECKOT O u
(bu3HYEeCcKOTO Xapakrepa;

- yMeeT BbIOMpaTh MOIXOJSAIMIMM METOJ
JUISl peIIEHUs 3a/1a4U; IOHUMAaET 3HAaYUMOCTh

MaTEeMaTHUKUd B U3Y4YE€HUU HIPUPOJHBIX U
OOIIECTBEHHBIX MTPOLIECCOB U SIBIICHUM;

-yMe€eT  paclo3HaBaTh MIPOSIBIICHUE
3aKOHOB MAaTE€MaTUKM B HCKYCCTBE, YMEET
MPUBOJIUTH MIPUMEPBI MAaTeMaTHYECKUX
OTKPBITHH poccHiickon u MHPOBOM
MaTeMaTU4eCKON HAyKH.

HCIIOJIb30BAaHUEM
HMHTEPIPETUPOBATH
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5.0OH/Ibl OHEHOYHBIX CPEJICTB

HNOACHUTEJIBHASA 3AIIMCKA

®OC npoMexyTOYHOH aTTeCTalluy MpeIHa3HAUYEH JUTsI KOHTPOJIS U OL[EHKH 00pa30BaTeIbHBIX
JTOCTHIKEHUH 00yJaromuxcs, ocBanBapmux yueonyto qucuuminay OVIln. 03 Maremaruka.

®OC paszpaboran B coorBerctBuH ¢ TpeboBanmsiMu OITOIT CIIO mo mpodeccun 21.02.19
«3eMJIeyCTpOICTBOY», MPOTrpaMMBbl y4eOHOM JUCIUIUINHBL

VYdeOHast AUCIUIUIMHA OCBAaUBACTCA B TEUECHHUE JIBYX CeMeCTpOB B 00beme 240 yacos.

@®OC BKIIOYAaET KOHTPOJBHBIE MaTepHaibl Uil MIPOBEACHUS MTPOMEKYTOUHON aTTeCTalluu B
dbopme: dK3aMeHa.

ITo pesynpratam u3ydenus ydeOnoit mucrmmummasl OYIIn. 03 Martemaruka oOydaromtuiics
JIOJIKEH OCBOMTD CJIEYIOILNE PE3YIbTaThI:

JTHUYHOCTHBIE!

-c(opMHPOBAaHHOCTh TPEACTABICHUN O MaTeMaTHKE KaK YHHBEPCAJIHLHOM S3bIKE HAYKH,
CpeACTBE MOJICIIMPOBAHMS SIBIICHHUI U TMPOLIECCOB, HJIESIX M METO/IaX MAaTeMAaTHKH;

-TIOHUMaHWEe  3HAYMMOCTHM  MaTeMaTHKH  JUIS  HayYHO-TEXHHYECKOTO  Iporpecca,
Cc(OPMHPOBAHHOCTh OTHOIICHHS K MaTeMaTHKE KaK K YacTH OOIIeUeNIOBEYECKO KyIbTyphl depe3
3HAKOMCTBO C UCTOPUEN PAa3BUTHSI MAaTEMATUKH, SBOJIOLMEN MAaTEMAaTHUYECKUX UIEH;

-pa3BHUTHE JIOTUYECKOTO MBIIIJICHUS, TIPOCTPAHCTBEHHOTO BOOOPaKEHUS, aJTOPUTMHUECKOM
KYJIbTYpPbI, KPUTUYHOCTH MBIIIJIEHUS! HA YPOBHE, HEOOX0IUMOM Jyid Oyayiield npodeccuoHanbHOM
NEeSTETHFHOCTH, JIJIS1 TIPOJIOJDKEHUS 00pa30BaHus U caM000Opa30BaHMUs;

-OBJIaJICHE MAaTeMaTHYECKUMH 3HAHUSMH M YMEHUSIMH, HEOOXOIMMBIMH B ITOBCEIHEBHOU
KHU3HH, JUII OCBOCHHS CMEKHBIX €CTECTBEHHO-HAYYHBIX  TUCHUIUIMH W JACHUTUINH
podeccoHaAIbHOTO IUKIIA, JUIS MOTy4eHus: 00pa3oBaHus B 00J1acTsIX, HE TPeOYyIOMUX yriyOJIeHHOM
MaTeMaTH9YeCKOH IMOATOTOBKH;

-TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHWIO, B TOM YHCJIE CamMo00Opa3oBaHUIO, Ha
MPOTSHKEHUH BCEU JKM3HH; CO3HATEIbHOE OTHOIIEHHE K HETPEPHIBHOMY 00OPa30BaHMIO KaK YCIOBHIO
yYCHENTHOM mpodhecCHOHATBLHON M 00IIECTBEHHOM IEATETLHOCTH;

-TOTOBHOCTh W CHOCOOHOCTh K CaMOCTOSTEIbHOW TBOPYECKOW W  OTBETCTBEHHOM
NesITeNIbHOCTH;

-TOTOBHOCTh K  KOJUIGKTUBHOW  paloTe, COTPYAHHYECTBY CO CBEpCTHHKAMH B
o0pa3oBaTesIbHOM, OOIIECTBEHHO TMOJIE3HOM, Y4eOHO-UCCIIeIOBATEIbCKON, MPOEKTHOM M APYrUX
BHJIaX J€STEIbHOCTH;

- OTHOIIEHUE K MpO(eCcCHOHATBHOU AESITENbHOCTH KaK BO3MOXKHOCTH YYacTHsl B PELICHUU
JIUYHBIX, OOLIECTBEHHBIX, FOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOIIEM;

MeTanpeaIMeTHbIE:

-yMEHUE CaMOCTOSITEIbHO OMpENeNsATh UEeNU JACATeIbHOCTH M COCTABIISTH  IJIAHbI
JEeSITEeNIbHOCTH; CAMOCTOSTEIBHO OCYILIECTBISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH AEATEIHHOCTS;

WCIIOJIb30BaTh BCE BO3MOXKHBIE PECypChl ISl JOCTHKEHHS TIOCTaBICHHBIX Ilelied U
pealiu3aluy IJIaHOB JIESTEIIbHOCTH; BHIOMPATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYALIUSX;

-yMeHUE TPOAYKTUBHO OOLIAaThCS U B3aMMOJEHCTBOBATH B IMPOLECCE COBMECTHOM
NEeSITeNbHOCTH, YYUTHIBATH MO3UIMH JPYTUX yYaCTHUKOB JAEATEIbHOCTH, 3()(eKTHUBHO pa3peuiaTh
KOH(JIMKTHI;

-BJIaJICHHE HaBBIKAMU  [IO3HABATENBHOM, Yy4eOHO-HCCIENOBATENbCKOH UM MPOEKTHOM
JeATeIbHOCTH, HaBbIKAaMU pa3peleHus mpooiem;

CMOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IOUCKY METOJIOB PELIeHHs MPaKTHYECKHX
3aJja4, MPUMEHEHUIO Pa3IMYHBIX METOJIOB TO3HAHUS;

-TOTOBHOCTb U CIOCOOHOCTh K CaMOCTOSATENBHOM HMH()OPMALMOHHO-TIO3HABATEIBHOM
NEeATeNbHOCTH, BKJIIOYAash YMEHHME OPHEHTHUPOBATbCA B PA3JIMYHBIX HCTOYHHMKAX HH(OpMaLuy,
KPUTHYECKH OLIEHUBaThb M HMHTEPIPETUPOBATh HHPOPMALMIO, TMOJIY4aeMyl0 M3 pPa3InYHbIX
HCTOYHUKOB;

-BJIaJICHUE S3bIKOBBIMH CPEJICTBAMM: YMEHHUE SICHO, JJOTMYHO M TOYHO H3J1araTb CBOIO TOUKY
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3pEHUS, UCIIOJIb30BATh AJICKBATHBIE SI3BIKOBBIE CPENICTBA;

BIIQJICHUE HABBIKAMH MO3HABATEILHON pedieKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHIA U
MBICJIUTENIBHBIX IPOLECCOB, UX PE3YIbTATOB M OCHOBAHUW, I'PAHULl CBOETO 3HAHUS M HE3HAHUS,
HOBBIX [TO3HABATEJIbHBIX 3a/1a4 U CPEJICTB JJIsSl X JOCTUKEHHUS;

-IENIEYCTPEMIICHHOCTh B MOWCKAX W MPUHSATHH PEIICHUN, COOOPa3UTEIILHOCTh U UHTYHIIHS,
Pa3BHTOCTH MPOCTPAHCTBEHHBIX MPEACTABICHUI; CIOCOOHOCTh BOCIIPHHUMATH KPACOTY W TAPMOHHIO
MHUPA;

MpEIMETHBIE:

-C()OPMUPOBAHHOCTH MPEACTABICHUI O MaTEeMAaTHKE KaK YaCTH MHPOBOW KYJIbTYPHI U MECTE
MaTeMaTHUKA B COBPEMCHHOU IMBWIIM3AIMK, CIIOCO0aX OMHMCAHUS SBICHHA DPEAThbHOIO MHpa Ha
MaTEMaTHYECKOM A3bIKE;

-cOPMUPOBAHHOCTh TMPEACTABICHUNH O MaTEeMaTHYECKUX TMOHATHSAX KaK BaKHEHIIHNX
MaTEMaTHYECKUX MOJENAX, MO3BOJSIONIMX ONHUCHIBATh W W3y4aTh Pa3HbIE MPOLECCHI U SIBJICHHS;
MMOHUMAaHHUE BO3MOXKHOCTH aKCUOMATHYECKOTO MOCTPOEHUSI MATEMATHUYECKUX TEOPHUH;

-BJIaJICHUE METOJaMH JI0KA3aTeJIbCTB M AJITOPUTMOB pPEIICHHS, YMEHHE WX HPUMEHSTH,
MPOBOJIUTH JI0KA3aTEIIbHBIE PACCYXKJICHHUS B XOJE PEIICHUS 3a1aY;

-BJIaJICHUE CTaHJAPTHBIMM TMIPUEMAaMU pEIICHHUS PAUUOHAIBHBIX M HPPALUOHAIBHBIX,
MOKAa3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUU W HEPABEHCTB, HX CHCTEM;
HCIMOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPAaMM, B TOM YHUCIE Ui MOWCKA MYyTH PEIICHUS U
WUTIOCTPALIMU PENIEHUS YPABHEHUN U HEPABEHCTB;

-chOPMHUPOBAHHOCTh TPEJICTABICHUN 00 OCHOBHBIX MOHATHUSX MAaTEMaTHYECKOTO aHAIN3a W
WX CBOWCTBAaX, BJIAJCHHE YMEHHUEM XapaKTepHU30BaTh TOBeACHHE (DYHKIMHA, WCIIOIH30BaHNE
MOJTYYCHHBIX 3HAHUW 111 ONIMCAHUS U aHAJIM3a PEATTbHBIX 3aBUCUMOCTEN;

-BJIQJICHUE OCHOBHBIMH IIOHATUSIMH O IUIOCKMX M IPOCTPAHCTBEHHBIX TI€OMETPHUYECKHUX
¢durypax, X OCHOBHBIX CBOWCTBaX; C(HOPMHUPOBAHHOCTb YMEHHS pACHO3HaBaTh I€OMETPUUYECKHE
Gburypsl Ha YepTeKax, MOACIAX U B pealbHOM MHUPE;

MPUMEHEHHE HW3YYEHHBIX CBONCTB TeoMeTpuueckux ¢uryp u dopMyn A peueHus
F€OMETPHUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJICPKAHUEM;

-c()OpPMUPOBAHHOCTH MPEJICTABICHUI O MpOLeccax U SBICHUSAX, UMEIOUINX BEPOSTHOCTHBIM
XapakKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pEaJbHOM MHpPE, OCHOBHBIX IMOHSITHSIX
3JIEMEHTAapPHOU TEOPUU BEPOSATHOCTEN;

YMEHHMIM HaXOJUTh U OLCHUBATh BEPOATHOCTH HACTYIJICHUS COOBITHI B MPOCTEHIINX
MPAKTUYECKUX CUTYALUSAX U OCHOBHBIE XaPAKTEPUCTUKH CIIyYaiiHbIX BEJIUYMH;

-BJIAJICHUE HAaBBIKAMH HCIIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX IMPOTPaMM IPU PELICHHH

3ajau.
ITactiopT OLIEHOYHBIX CPECTB
Ne Tun KoHTpoJIA DopMbI CpeacrBa
HanmenoBanmne y4eOHOI KOHTPOJIA KOHTPOJIS
AU CHUILTUHBI
1. Wrorosas pabora 3a 1[KonrponsHas  |KoMiuiekT BapuaHTOB 4
OYIIn. 03 Maremaruka |[10JIyroiue pabora BAPUAHTOB
2 |OYIIn. 03 MaremaTtuka ([IpoMexyTOUHbII OK3aMeH
KoMIekT BapuaHToB 5
BAapUaHTOB
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KommuekT 3ananuii no yueOHOM AMCHMILIMHE
OVYIIn. 03 MaremaTuka

1.PopmMa KOHTPOJIA 32 MEPBBIl cemecTp
BAPHUAHT Ne 1

f I5 &
Buuuu.-.lur-:.al-'.lrﬁ -.'ﬂ-u,l” od &) =_l;:' rl 4_

3 Bl

Ynpocrure: | ab|ah): : .

r

L

r I=
4 as | I'l . i
Brememire: [ -0,5) 625 - TE +19(-3)
4| Busncare: log, 16— log, 64
B log, 44 lo |
5 aaHcaHTe: 05, © ‘._-'-T
3 Tnf3
bag, I
g | Buncane: log, log, 8 -8
! ﬂupu:,l.-;:.'uuﬂﬁg._i 72 e |'21'E-= 2=a, |1'!'E._< i=h
8 | Bumncmime: (log, 15+log, 4-log, 6)1g7
g > - —
Jlane BeKTOpE c.':lﬁ: 3}-‘5“-4- 2} Haiiqume qanHy BekTOpa -"-‘I?‘HI
|0 -7

BRMHCAHTE CXAAPHOE OPOH3BEICHHE BEXTOpPOE O * b,eem a=3i- 1_.1' +k

Ry

- 12 ir
Hafita: SINgr—"  cosir = T T —

_—
Yrazare obnacts OOPCACTCHHAA H MHOROCTES SHAHCHNN l.j.l'_'.'HIJI.I!I-I _]' - 2 + ]
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BAPHAHT Ne 2

_ ’ B
IHTE: J125 V-32 ‘JE' \
Briunciure a}\}r 0) “4, B) 1’15” 125

1 FE
2 Ynpocrure: [a:h(ab}fj
3 AN
g _[:J 1y
Brunciure: 2 107" + —31-[5” ——J
A
212
4
4 Buiuuciure: l(}g_; 27 - ]Dgu 81
5 | Brmumcnnte: log 1 2+log, 'J{/E
2
3951 _Jog, log, 81

6 | Berucaure: g, 108;
7 Onpenenurs ngj 30 cecmlog;2=a _log.3=b
8 | Burncnre: (log, 25—log, 2+log, 8)1g3
9 — — - -

JlaHEl BeKTOPEI b{l 3; 1} c {_1; 1; 3} . Haiignre nmmny Bextopa b-3 C‘
10 - = - -~ - =

Brunennte ckalspHoe Nponsse/ieHle BekTopos d - b, ecnm a=2i- 3j+k

b=5i-12]
1 : 4

Haiitu: COS@¥ — 7 SInx = E,E <=X<T
12 | Vkasare obnacts onpe/ie/leHHs H MHOMXECTBO 3HaYeHHH (hyHKIIHK

f(x)=log,(x~2)
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BAPHAHT Ne 3

’ 1 27
Buraucnute: a+f—128 6) 3/6258) p 7 r) {l—==

2 37
2 ‘:’upuc‘ru‘re:[{ﬂ_') : b[ab"] ‘a 1:|
3 0,75 1
B T [iJ +810000°% —(?ET +(ﬂ 63}U
BraHCIHTe: | 3 ,
4 | Buuncinre: log, 16+ log, 64
N
5 | Beucnre: IDE% 32+log, E
log, 0,
6 | Beraucaure: — lﬂ'gg lﬂ'gg g —48:07
7 Onpejenuts log; 24 ccnn IDBS 2=a log3=b
8 | Buumcmnre: 1g2(log, 75—log, 15+log, 20)
9 . - a—
HaHel BexTops! & {5; ~1; 2} 5{3; 2; —4} . Haiiaure anuny Bexropa |4 — Zb‘
0 BriusicinTe ckalspHoe Npon3Be/ieHHe BEKTOPOB &B , €CIIH a=5i- 2} +4k
b=3j+2k
. firu: SINQr —? cu‘ix——i frﬂ:xﬂ:B—E
HaiiTu: 4 5 ~— 5° B
12

_ N . a3
YI{E!.'JH'I'J: ODJIacTh UIIPE.L[EJIE.‘HHH H MHOEKCCTBO 3HAYCHHH l:lJ}"HHl.lHI'I _}’ - 2
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BAPHAHT Ne 4

343

Buruncante: a {64 6) 3f-243 B) dﬁ:f r) ; _216

2 = )
(12
Ynpocrure: | 2 3&'(3)

" | Bussmeanres (L5} (2,25 (0.75)" K%J *(%) _[2 %”

4 | Beruncnre: log, 81-log, 27

1 1
B -re: log, —+log, —
5 BIMHC/IHTE g;ﬁ g_ﬂ

log;

Briuncnure: 3

* +log, log, 81

6

7 Onpenennts log, 60, ecnu l{}gﬁ 2=a. log.3=b
8 Briuuenure: ].g 4(10g4 35 +10g4 2—lng4 ?)

9

%4

JlaHsl BeKTOpEI 5{3; I; —2} c {1; 4: —3} . Haiinure umny Bexropa

10 - B = T LT
BhI4HC/IHTe cKalspHOe npon3Beietue sektopos @0 ecn @ =2i=3j+k

b=4i -2k

Haiitu: COSX —7 SIN X =

12 | Vkasare obnactk onpejle/icHHs H

J(x)=log;(x~3)

=

{HOMECTBO 3HaYeHHI GyHKIINH

Kputepun oueHuBaHus:

«5» -CTYJIEHT BBINOJIHUAJ MPABUIBHO C MOIPOOHBIM pelieHreM Bee 12 3aganuit
«4» - CTYIEHT BBITIOJIHUJI IPABUIIBHO C MOAPOOHBIM perieHreM 9-11 3amanuii
«3» - CTYIEHT BBITIOJIHUJI MPABUIIBHO C MOJAPOOHBIM perieHneM 6-8 3amanuit

«2»- BBICTaBIISETCS CTYACHTY, KOTOpHﬁ HC MOXKCT IIPpaBUJIbHO BBIIIOJIHUTD 6 3a,I[aHI/II71
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BapuautNol OTBeThI BapuantNo2 OTBETHI
1 a)3 ia)—4 &) 3 1 a)s 6)=2
25 "]; E
5
2 L 2 L
a’b? a’b’
3 |10 3 [-14
4 |2 4 |1
5 |35 5 |-0,75
6 |-l 6 |16
7 | 3a+2b 7 [1+a+b
g |1 g8 |2
9 |5 9 |10
10 | 34 10 | 46
Iy 5 1y 3
13 5
12 | (—o0;+0) 12 | (2;40)
(1;420) (—o0; +0)
BapuantNo3 Orsersl BapuanrNo4 Orsersl
I | a)-2 a)5 I 311 |a)2 6)-3
ﬁ}? 2)< =
£ 2
2 & 2 3
- 0 3p “ 2ay/12a
3 375 3 |8
4 |4 4 |1
5 [-35 5 |-05
6 |-l 6 |20
7 [3a+b 7 | 1+2a+b
g |2 g8 |1
> V126 MR
10 |2 6
11 3 4
5 5
12 | (~o0;+0) (3;+)
(0;4m0) (—o0; +0)




Il. ®opma npomexyTo4HOI aTTecTanuu: JK3aMeH (110 BapuaHTaM)

Bapuant Ne 1
1. Haitnure 3HaueHue BbIpaXEHUs | l
o T« ) (e
5 -'h) 107
(—10)*4-(~10)" 4 (~10)°,

5
2. Haitgure 3HaueHue BbIpaXEHUS <

3. CrymeHT moJIydusT CBOM NEepBhIid roHOpap B pazmepe 800 pyOieii 3a BHITIOTHCHHBIN
nepeBos. OH pemms Ha BCE TOJIyYCHHBIC JACHBIM KYMUTh OYKET po3 HJisi CBOCH YUUTEIbHHUIIBI
AHTJIMHACKOTO S3bIKA.

Kakoe Hanbosbliee KOJMYECTBO PO3 CMOXKET KYIUTh CTYIEHT, €CIIH yJCp)KAaHHBIA y HETO
HaJIOT Ha JA0X0JeI cocTaBisieT 13% roHopapa, po3sl ctost 100 pyOieii 3a mMTyKy u OyKeT JOJDKEH
COCTOSITh M3 HEYETHOTO YKCIIa IBETOB?

4. Cpennee rapmoHuueckoe TpEX uyucen a,b u ¢ Beuucasgercs 1o Gopmye
) |
al+b 47!
h 3 111
a - 4/ Hamiaure cpeHee TapMOHHYECKOE YHUCET 775
2
. 8,/2
S5. Haiinnre 3HaueHNne BbIpaXKeHUs %
6. B oOmexxutun MHCTUTYTa B KaKJOM KOMHATe€ MOXKHO IOCEJIUTh YEThIPEX YENIOBEK.

Kakoe HaumeHblllee KOJMYECTBO KOMHAT HEOOXOIMMO Ui TOCelIeHHs 83 MHOTOPOIHBIX
CTYI€HTOB?

7. Haiinure KopeHb ypaBHeHus 3¥73 = 81

8. JIBa camoBoma, MUMEIOIIKME MPAMOYTroJibHbIE y4dacTku pasmepamu 20 m Ha 30M ¢
oO1el TpaHuIlel, TOTOBOPWIIMCH U CAENAIM OOIMMA Kpyriaelid npyn miomanasio 140 KBagpaTHBIX
MeTpOB (CM. 4epTéx), MpUYEM IpaHUlla YYaCTKOB MPOXOIUT TOYHO uepe3 LeHTp mpyna. Kakosa
ionaab (B KBaIpaTHBIX METpax) OCTaBIICHCs YacTH ydyacTKa KaXIoro canoBoja’?

D

9. YcTaHOBHUTE COOTBETCTBHUE MEXKAY BEIMUMHAMU M UX BO3MOKHBIMU 3HAYEHUSIMU: K
Ka)KJIOMY 3JIEMEHTY IepBOI0O CTOJIONA M0A0EpUTE COOTBETCTBYIOIIUN AIEMEHT U3 BTOPOTO CTOJIONA.
BEJIMYNHBI BO3MOXHBIE 3HAUEHU A

A) Ilnomans ¢hyr6OIBEHOTO MO 1) 97.5 xB.cM

b) [Mnomane kymtopsl goctonrctsoM 100 pyo 2)0.7ra

B) Ilmomanp 3-koMHAaTHOM KBapTHUPBI 3) 17.1 MIIH.KB.KM
I') Imomanp Poccun 4) 100 kB.M™.

3anuIImTe B OTBET I_[I/I(I)pbl, PacioJIO’KUB UX B MIOPAAKE, COOTBETCTBYIOLIEM 6YKB8.MZ

10. Hayunas xoHdepenus npoBoautcs B 4 nus. Beero 3annmanupoBano 60 10Ki1a10B:
nepBble Ba THI — MO 12 [0KIaa0B, OCTaJbHBbIE pAcHpeAeeHbl MOPOBHY MEXAY TPETbUM U
4eTBEPTHIM AHAMU. [lopsinok noknanoB ompenensercs xepeObéBkoi. KakoBa BeposTHOCTB, 4TO
noknana npogeccopa M. okaxkeTcs 3aljaHUPOBaHHBIM Ha MOCTIEIHUHN eHb KOH(epeHuun?

11.  Ha pucyHke n300paxéH rpaduk HU3MEHEHHs aTMOC(HEpPHOTO MaBJIEHHS B TOpOJe
OHcke 3a Tpu 1HA. [lo ropu3oHTanM yka3zaHbl JHM HENENH, 10 BEPTUKAIM — 3HAYEHUS
aTMOC(EpHOTO JaBJIEHUS B MIUJIMMETPAX PTYTHOTO cToiba. OnpeaenuTte Mo pucyHKy Haubosbliee
3Ha4YeHHEe aTMOC(EpPHOTo AaBJICHHUS BO BTOPHUK (B MM PT. CT.).
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762
760

/
/ N1/
A

BTOPDHHK | cpeda | =eTBepr

12. B nepBom Ganke ouH (YHT CTEPIMHTOB MOKHO KyIUTh 3a 47,4 pyoins. Bo Bropom
6anke 30 ¢yHToB — 3a 1446 pyOneil. B Tperbem Oanke 12 ¢yHTOB cTost 561 pydns. Kakyro
HaUMEHBIIYIO0 CyMMY (B pyOisix) mpujercs 3amiatuth 3a 10 GpyHTOB cTepauHroB?

13. B 0Oak, umeromuii GopMy NpaBHIBHON YETHIPEXYTOJBHOW MPHU3MBI CO CTOPOHOMH
OCHOBaHus, paBHOU 40 cM, HaIUTa KUJAKOCTb. UYTOOBI M3MEPUTH 00BEM JIeTall CIOXKHOU (HOPMBI,
€€ TOJIHOCTBIO MOTPYXKAIOT B ATY KUAKOCTh. Haliiure 00bEM aetanu, eciu mnocie e€ MmorpyKeHHs
YPOBEHB XHJAKOCTH B O6ake moaHsuics Ha 15 cMm. OTBeT naiite B KyOMYECKUX CaHTUMETpax.

14, Ha pucyHkax wu300paxkeHbl rpadukn ¢yHKOuKA Buaa y=kx+b. VYcraHnoBute
COOTBETCTBHE MEX 1y rpadukaMu GyHKIUI 1 3HaKaMu Kod(hduiieHTos K u b.
I'paduxu Koaddurmentor

A) i B) i

e e

»o RN k=0, b=>0
X k=0, b=0
of % 0 S o3yk=0, b=0
/ k<0, b <=0

B tabnuie nox kaxaoi OyKBOW yKa)KUTE COOTBETCTBYIOLIUI HOMED.

15.  CropoHa IPaBHILHOTO TPEyrodbHUKa paBHa V3. Haiinute paguyc

OKPY’XHOCTH, OIMMCAaHHOM OKOJIO 3TOTO TPEYTroJIbHHKA.
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16. B ocHoBanum nupamuasl nexut SABCrnexur npaBuibHbii TpeyroisHuk ABC co
CTOpOHOH 6, a GokoBOe pebpo SA TepIeHINKYIAPHO OCHOBAaHHMIO W paBHa 2 /3. Haiimu 0Obem
nupamuasl SABC.

S

17. Ha koopauHaTHOM NpsMOIl OTMEUEHO YUCIO /1.

m
% I | — 0 I b ™

-3 -2 -1 0

Kaxxnomy u3 4eTbIp€x yucen B JIEBOM CTOJIOIE COOTBETCTBYET OTPE30K, KOTOPOMY OHO
MIPUHAUICKUT. Y CTAaHOBUTE COOTBETCTBUE MEXKIY YUCIaMU U OTPE3KAMHU U3 IIPaBOro CTOJIONA.

TOYKH UUCIIA
A)3—m 1) [0;1]
E];nj 2)[1;2]
— 3)[2:3]
By Vm +2 4)[4: 5]
2

n m

3aluInTe B OTBET llI'Ii.IJFrI:uI. dCMONOMHE HX B IOPAJIKE, COOTBETCTB YIOLLIEM 5}'HBHM:

A b B r

18. B kiacce yuutcs 30 yenoBek, u3 HuX 20 4enoBeK MOCEAI0T KPY>KOK 110 UCTOpUH, a 16
YeJIOBeK - KPY)KOK II0 MaremaTuke. BeiOepure yrBepxkaeHus, KOTOpbIE CIEIYIOT U3 IPUBEAEHHBIX

naHHbIX. B aTOM Kiacce:
1) Haiiryrcst X014 OBl 1Ba 4eIOBEKa, KOTOPhIE MOCEIIAIOT 00a KPYXKKa;
2) Ecnu y4eHUK He XOJUT Ha KPY)KOK [0 UCTOPHH, TO OH 00513aTeNIbHO XOJUT Ha KPYKOK IO

MaT€MaTUuKCE,
3) Her Y4CHUKA, KOTOpBIﬁ HC TIOCCHIACT HHU KPYKOK II0 HCTOpHH, HHU KPYXKOK II0

MaTeMaThKe
4) He naiinércs 17 yenoBek, KOTOPbIE MOCELIAIOT 002 KPY)KKa;
B otBere 3amummTe HOMepa BHIOPaHHBIX YTBEPXKICHUN 0e3 MpoOenoB, 3amsAThIX U JPYTUX

JOIIOJIHHUTCIIBHBIX CUMBOJIOB.
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| Ortser: |

19. TlpuBeaute mnpuMep dYETHIPEX3HAYHOTO uyHcaa A, 001agaromero ClueayrnuMu
CBOMCTBAMHM:

1) cymma nudp uucna A nenutcs Ha §;

2) cymma nudp uucna (A + 2) Takxke JIenuTcs Ha §;

3) uncno A mensbiie 3000.

B oTBeTe ykaxxure pOBHO OJITHO TAaKOE YHCJIO.

20. IIpsMoyroiapbHUK pa30MT HaA 4YEThIPE MEHBIIUX IPSMOYIOJbHUKA  JIBYMs
MPSIMOJIMHENHBIMU pa3pe3aMu. [lepumeTpsl TpEX U3 HUX, HAUMHAs C JIEBOI'O BEPXHETO U Jajee 1o
4yacoBO# cTpelnke, paBHbl 24, 28 u 16. Halinute nepumerp 4eTBEPTOro MPsIMOYTOJIbHUKA.

24 28
? 16
BAPUAHT 2
1. BbancIimTE  ( 1% + S)*Z"'
Haiigute cymmy uncen 9.4*¥103 u 2.2* 102
3. B mkone dpaniry3ckuii s36IKk u3ydator 117 ydamuxcsi, 9TO COCTaBIISET

26% OT ymncia BceX ydammxcs mKojabl. CKOJIBKO ydaluxcs B mxone"
+b
4, [Tmomanp Tpanenuu BeIYUCIAETCS 10 hopmyie s=2 — *Nroe aub — gmnen

ocHOBaHHMH Tpanenuu, h — ee BeicoTa. [Tonb3ysack 310 GopMysoi, HalIUTE TUIOMAID S,
eccma=6,b=4,h=6.

3cosa—4sina

5. Haiinnre — , ecnu tga=3
2sina—5cosa
6. banouka iorypra crout 14 pybneir 60 xomeek. Kakoe Hambomblnee KOJUYECTBO
OaHOYeK Horypra MOkHO KynuTh Ha 100 pyOneit?
7. Haiinure kopenb ypaBHeHHS 4(-7-X)-5Xx=8
8. Jlaunplii ygacToxk umeeT QopMmy HpSIMOYroJbHHKA cO cTropoHamu 35 metrpoB u 20

MEeTpOB. XO35SMH OTrOpPOJWJI HAa YYacTKe KBaJpaTHBIM BoJbep co crtopoHoil 10 MeTpoB (cM.
pucyHok). Haiinure minomaas octaBiieiics yactu yuyactka. OTBET JaiiTe B KBapaTHBIX METpPaX.

10
20 M
EAET
9. YcTaHoBUTE COOTBETCTBUE MCKAY BCIMYMHAMU U UX BO3MOKHBIMU 3HAYCHHUAMU: K

KaXJIOMy OJJIEMEHTY TIEpBOTO CTOJIOIA TOJAOEpUTE COOTBETCTBYIOUIMH 3JIEMEHT W3 BTOPOTO
cToJona.
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BEJIMYMNHBI

A) macca 4yenoBeka
b) Macca »xene3H0JOpOKHOTO COCTaBa
B) Macca mapukoBoii pydku

I') macca aBTOMOOWMIISA

3anumuTe B OTBET MUGPHI, PACTIOJIOXKUB UX B TIOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:

A b

B

r

BO3MOXHBIE
3HAYEHUA

7) 80kr

2) 460

T

13T

4)10r

10.  Ha yemmumoHaTe Mo MpBDKKaM B BOJY BhICTymatoT 50 CIIOPTCMEHOB, Cpeld HUX 9
npeiryHoB U3 Poccum u 12 mpeiryHoB u3 Kurtasg. Ilopsaok BbICTyIUIEHHH —omnpeaenseTcs
xepebbeBkoi. Halinnre BeposSTHOCTH TOTO, YTO TPETHUM Oy/ET BbICTYNATh NPBIryH U3 Kuras.

11. Ha numarpamme mnokazaHo KojudecTBOo noceruteneir caiita PUMA «Hooctu» B
TedeHHne Kaxaoro yaca 8 nexkadpst 2009 rona. I1o ropruzoHTanu ykasblBaeTcsi yac, 0 BEPTUKAIN —
KOJIMYECTBO MOCETUTENEH caliTa Ha MPOTSHKEHUH d3Toro yaca. Ompenenure Mo auarpamme, B

TeueHWe Kakoro daca Ha caiite PUA «HoBoctw» mOOBIBaIO MakCHMalbHOE KOJMYECTBO
MOCETUTENEMN.

1

BOON) sfmmmemm e o= smmmm e mm e

L R - I

T R — R —

000 et bt o ={ 4 o F-H

40000 -~ —m - - -

30000 4--—--—-—--—- —

20000 == ===z ] H

10000 .
> Hnmnf

1 i ] @ 11 13 15 17 1% X 13
12. Jlnst oOCyXKMBaHHUS MEXKIYHApOIHOTO CEMHUHApa HEOOXOAMMO coOpaTh Ipynmy
nepeBoAuMKOB. CBEJICHHS O KaHMIATax MPEJICTABJICHBI B TAOJIHIIC.
[TepeBoTunKu SA3b1kn CtoumocTh ycnyr (pyOsieit B 1CHb)

1 Hemenxnii 4000
2 Hcnmanckuit 2050
3 OpaHIy3cKuit 3000
4 DpaHIly3CKul, aHTJTUIHCKUI 5900
5 AHTTIHACKHH, HEMEIIKUN 6900
6 DpaHIy3CKUH, UCIIAHCKUM 5900

[Tone3ysice Tabnuuel, codepute XOTs Obl OJHY IPYIIy, B KOTOPOH NEpeBOIYUKH BMECTE
BJIQJICIOT BCEMM YETHIPbMS S3bIKAMU: AHTJIMHCKAM, HEMEIKUM, WCHAHCKUM U (PaHIy3CKUM, a
CyMMapHasi CTOMMOCTb UX yciyr He npeBbimiaer 12 000 pyOnelt B neHb. B oTBeTe ykaxxute poBHO
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OIMH HabOp HOMEpPOB IEPEBOAYMKOB Oe3 MpoOeNoB, 3amiThIX M JPYrUX JOMOJHUTEIBHBIX
CHUMBOJIOB. [lepeuucnaiime 6 nopsioke 603pacmaniis HOMepos.

13. BricoTa koHyca paBHa 4, a nuHa obpa3yromeid — 5. Haliqure quamerp OCHOBaHHUS
KOHYyca.

14.  Ha pucynke uzob6paxen rpaduk ¢pynkiuu Y = f(x). Touku a, b, ¢, d u e 3agator Ha
ocu OX wmuTepBanbl. [lonb3ysck TpapuKOM, TOCTaBbTE B COOTBETCTBUE KAXKIOMY HHTEPBATY
xapaKTepmiTmcy ¢byHKIMU WK €€ TPON3BOTHOM.

[
™ y=f@/\

™~
I N\E e LN
al ,/ d e X
7

TOUKU

3HAYEHUA
[IPOU3BOJIHOM

A) (a; b) 1) 3HaueHHs NPOU3BOAHON (YHKIMHM TOJIOKUTEIbHBI B KaXJIOM TOUKe
B) (b;c) wuHTepBana
B) (c; d) 2) 3HauYeHUs NPOU3BOJHON (PYHKIHUU OTPULATENbHBI B KaXKJIOM TOUKe

I') (d; e) wuHTEpBasa
3)3HadyeHus QYHKIIUH OTPUIIATEIbHBI B KaKI0H TOUYKE HHTEpBaa
4)3HaueHUs QYHKIUH MTOJIOKUTEIBHBI B KOKIOH TOUKE HHTEpBaa

3anuuiuTe B oTBeT UMQPLL, PACIIONOKHE HX B [IOps/IKe, COOTBETCTRYIONEM DyKBaM:
A b B r

15. Haitau paanyc oKpyHOCTH, BIUCAHHOW B TPABWJIbHBIN IIECTUYTOJIBHUK
E D

co cTopoHoii 98v/3.

16.  Haiigure o0beM KoHyca, oOpa3yromas KOTOpOi paBHa 2 M HaKJIOHEHa K MJIOCKOCTH
ocHoBaHus noJ yriom 30 .
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v
B otBere ykaxure —.
T

17. Ha xoopauHatHO# nipsiMoit otMedensl Touku A, B, C, u D.
A B C D

-2 -1 0 1 2 3 1

Yucno m pasno AU

YcTaHoBUTE COOTBETCTBHE MCXKY YKa3aHHbIMU TOYKaMHW W YUCJIaMH U3 IIPaBOIro CTOJ'I6Ha,
KOTOPBIC UM COOTBCTCTBYIOT.

A V6 —m
B m-1
C m?
D L3
m

B tabnuue nox kaxaoi OyKBOW yKa)KUTE COOTBETCTBYIOLIUI HOMED.

A B C

18.  Cpenm cotpyaaukoB ¢upmbl A HekoTopbie ietoMm 2013 rona otasixanu B ['perun, a
HeKoTopble - B Vcnanuu. Bce Te coTpyaHuku, KOoTopbie OTAbIXand B Mcrmanuu, HE OTIBIXalU B
I'pern. BeiGepuTe yTBepKICHHS, KOTOPBIE CICIYIOT U3 MPUBEIEHHBIX JaHHBIX

1) Cotpynuuk ¢upmbl A, kotopelii Jjierom 2013 roma He oTapixanm B ['permw,
o0s3arensHO oTAbIXad B Mcnanuu.

2) Kaxxnprit corpynauk ¢pupmbl A otasixan 3a jgeto 2013 roga XoTs re-To.

3) Cpenu Tex COTpYAHUKOB, KOTOpbIe HE OTAbIXanu B Mcnanuu nerom 2013 roaa, ectb
XOTsl OBl OJIUH COTPYAHHK, KOTOPBIN oTabIxal B ['perun.

4) Her Hu ognoro cotpynnuka ¢upmsl A, koTopblil 3a neto 2013 roga oTapixan u B

I'pennu, u B Mcnanuu.
B otBere 3amminuTe HOMepa BbIOpaHHBIX YTBEPKICHHUI 0e3 MpoOenoB, 3alaThiX U IPYTrUx
JOTIOJIHUTEIILHBIX CHMBOJIOB.

| Ortser: |

19)  Haiiaure maTH3HAYHOE YKCII0, KpaTHOE 15, mpousBenenue 1mudp kotoporo pasHo 60.
B oTBete ykaxute kakoe-HHOYIb OJTHO TAKOE YHCIIO.

Vkaswcume naumenvutee maxoe wucino.

20)  Bpau mpomucan MalMeHTy MPUHAMATH JIEKAPCTBO MO TaKOW CXeMe: B MEPBbIi JCHb
OH JIOJDKEH MPHUHATH 3 Kalulk, a B KKIBIA CIEAYIONIMI AeHh — Ha 3 Kamm OoJblle, 4eM B
npeabiaymuid. [Ipunss 30 kanens, o emé 3 g ne€T no 30 kamenp JieKapcTBa, a MOTOM
©XKeIHEeBHO yMeHbInaeT mpuéM Ha 3 Kamau. CKOJNBKO MY3BIPHKOB JIEKapCTBAa HYXHO KYIHTH
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MAMEHTy Ha BECh Kypc MpHEMa, €CIIM B KKIOM cojepxutcs 20 it JiekapcTBa (YTO COCTABIISICT
250 kamnenp)?

Bapuant Ne 3
. 2.6-8.4
1. Haiinure sHauenne bipaxenus ~———
2. Haiiaute 3Hauenue Beipaxkenus 5936 x 25032
3. B marasuse Bca Mebenb mpomaéres B pasoOpaHHoM Buje. IloKymarenab MOMKET

3aKa3aTh COOpPKY MeOelr Ha JIOMY, CTOMMOCThL KOTOpoi coctaBisieT 10 % oT cTOMMOCTH KYTUICHHON
mebemu. [llkad crout 3100 pybneit. Bo ckosbko pyoieit 000HAETCS MOKYIKa 3TOTO IIKada BMecTe
co cObopkoit?

4, CYMMa YIJIOB MMPAaBUJIBHOI'O BEIITYKJIOTO MHOT'OYI'OJIbHUKA BBIYHUCIACTCA 10

dbopmyne > =(n-2)*m, rue N - KouyecTBO €ro yrios. [lons3ysck 310l GopMysoi, HalIUTe
n, ecmu ) = 15m.

o . 2+/2
5. Haiiure 3 cosx, ecun sinx= — 222 1 270°<x<360°
6. B nernem narepe 172 pebénka u 24 Bocnutatens. B ogHoM aBTOOycE MOKHO

nepeBo3uTh He Oosee 30 maccaxupoB. Kakoe HamMeHbIEe KOJIMYECTBO TaKHUX AaBTOOYCOB
MOHA00UTCS, YTOOBI 32 OJIUH pa3 MEePEBE3TH BCEX U3 Jiarepsi B ropoa’?

o 2mx NE
7. Haiinmure kopeHb ypaBHEHHS: CoS— == —-

B otBeTe 3anmuiuTe HAaMOOIBIIMI OTPUIIATEILHBIN KOPECHbD.

8. Ctpoutenu OropaXuBalOT MECTO I NMPOBEeACHHUS paboT 3abopom. 3abop mMeer
dhopmy mpsAMoyrojbHUKA co ctopoHamMu 18 M u 16 M. [Ipuuém HE0OXOIMMO OCTaBUTH MPOEMBI B
3abope s mpoesna MamuH. [Ipoe3noB detwsipe, Kakaplil mupuHor 2 M. Haliaure oOmryro nmuHy
3abopa.

9. YCcTaHOBHUTE COOTBETCTBHE MEKYy BEIMYMHAMHU U WX BO3MOXXHBIMH 3HAUCHUSMH: K
KaKJIOMY 3JIEMEHTY IIEPBOTO CTOJIOIA MO0EPUTE COOTBETCTBYIOIIUHN AIEMEHT U3 BTOPOTO CTOJIONA.

Beanunnbl Bo3moxkHbIe 3HAUEHUS

A) Macca KyXOHHOTO X0JIOAMJIbHUKA 1)3500r

b) Macca TpamBast 2)15r

B) Macca HOBOPOK/1€HHOI0 pedeHKa 3)12r

I') Macca kapanjaama 4)38 kr

B Ta6J'II/II_IC o Ka)KHOﬁ 6YKBOI>'I, COOTBGTCTBYIOH_IGI‘/‘I BCJIIMYMHEC, YKAKUTC HOMCD €€ BO3MOXKHOTO
3HAa4YCHU.

10.  Ha poxk-¢ectuBane BBICTYNAIOT TPYMNbI - MO OJHONW OT KaXXIOH M3 3asBICHHBIX
ctpas. Ilopsinok BeIcTyIieHus onpenensercs xpedbuem. KakoBa BeposSTHOCTh TOTO, YTO IpyIa U3
Hanuum Oyznet BelcTynaTh nocie rpynnsl u3 [Benuu u nmocne rpynnsl u3 Hopseruu? Pesynbratr
OKPYTJIUTE 10 COTBIX.

11.  Ha pucyHke moka3aHo U3MEHEHHE aTMOC(EpPHOro IaBJiECHUS B TEUCHHE TPEX CYTOK.
Ilo ropu3oHTanu yka3aHbl AHH HEJETU U BpeMs, IO BEPTUKAIM — 3HAYEHUS aTMOC(EpHOro
JaBJIEHUs] B MIJJIMMETPax PTYTHOTO crojiba. OmpenenuTe Mo pUCYHKY 3Hau€HHE aTMOC(HEepHOro
JIaBJICHUS
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B cpeny B 6:00. OTBeT naiiTe B MHJUIMMETPAX PTYTHOIO CTOJI0A.
762

760 £\

78, N\
/ 54 \ / \
752 ™N ‘./I

I
Q° VAV 0 S
RN

3 SIS S S S

QS ad il 2
QY @ \'\, NGNS \", \% Qt
BTOPHHK | cpema | dgerBepr
12. Ot nomMa 10 AaYu MOKHO JI0€XaTh Ha aBTOOyce, Ha DJIEKTPUYKE WM Ha MapIipyTHOM
Takcu. B Ta0Onuie mokazaHo BpeMsi, KOTOPOE HYXHO 3aTpaTUTh Ha KaKIbIi ydacTok myTtH. Kakoe

HauMeHblee BpeMs notpedyercs Ha gopory? OTBeT naiiTe B 4acax.

1 2 3
ABTOGYCOM Ot goma 1m0 aBTOOYCHOMABTOOYC B yTH: |OT OCTaHOBKM aBTOOYcCA|
Y cTaHIMH -10 MuH. 24 o mauu nemkoM 10 MuH.
Ot oMa 0  CTaHIUH
o A o . 1 DIJIEKTPUUKA BIOT cTagiuu OO0 Ja4u
OnekTpuukor prene3Hot goporm — 20
nytu: 1 445 muH. |nemkom 10 MuH.
MUH.
Or goma 10 ocraHoBKMMapmipytHoe TakcuOT OCTaHOBKH
MapuipyTHbIM TaKCH  [MapIIPyTHOTO Takcu — 25B gopore: 1 9 25MapmipyTHOTO TakCH [0
MUH. MUH. mayy menkoM 35 MUH.
13. Uepes cpenHIO JMHUIO OCHOBAHMSI TPEYrOJbHOW MPHU3MBI MPOBEJCHA IJIOCKOCTH,

napajuiensHas 0okoBoMy pedpy. O0beM OTCeueHHOM TpeyroiapHOU mpu3Mbl paBeH 23,5. Haiiaure
00BEM HCXOIHOM MPU3MBI.
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14. Ha pucyHke To4ykaMu MOKa3aHbl OOBEMBI MECSUHBIX MPOJAX XOJOIWJIBHUKOB B
MarazuHe ObITOBOM TeXHUKU. [lo TOpu30OHTAaNmM yKa3bIBaIOTCS MECALbI, 0 BEPTUKAU —

KOJIMYCCTBO MPOJAHHBIX XOJIOJAUIBHUKOB. I[J'If[ HaraIagHOCTHU TOYKHW COCIMHCHBI JIMHUEH.
700

600
500 \
400 \
300 A
200

100

0
AHE (pEB Map amp Mail HIOH HIWI aBI C€H OKT HOA €K

[Tonb3ysch PUCYHKOM, TOCTaBbTE€ B COOTBETCTBUE Ka)XJOMYy U3 YKa3aHHBIX IEpHUOJOB

BpEMEHH XapaKTEPUCTUKY MPOAaX XOJIOIUILHUKOB.

A) stHBapb-MapT 1Ipomaxxm 3a TepBbIi W BTOPOMl Mecsbl KBapTajia

b) anpens-utonp COBITAJIAIOT.

B) uronb-ceHTIOpH 2)
Exemecsu
HBIN
00BEM
MPOJIaXK
JIOCTUTAET
MaKCHU-
Myma 3a
BECh
MePUOI.
3)3a 3TOT MmepuoI eXKEMECTIHbIN 00BEM Ipoaax yBenuauics Ha 300 X010 JMIbHUKOB.
4) 3a nocnenHuil Mecsl nepuoaa Opuio npoaaHo Menplie 200
XOJIOAWIIBHUKOB.

B tabauue noa kaxx oM OyKBOM yKaKuTe COOTBETCTBYIOIIUI HOMED.

I') okTs16pB-neKadph

A b b 1|

Huaronanu pom6a ABCD paBubel 12 u 16. Haiiaure mmuny
BekTopa AB

15. B
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JlBa pebpa npsMOYTOJILHOTO MapauIesienuIieia paBHbl 8 U 5, a 00bEM  mapajuiesnenumeaa
paBen 280. HalimuTe mioniaas NTOBEPXHOCTH 3TOTO Napaylieenunesaa.

17.  Ha xoopauHaTHOM NpsSMOIl OTMEYEHO YUCIO d -

'l & | -
J - T Ll

-1 a 0

PaCHOJ'IO)KI/ITC B nop;mKe y6I>IBaHI/I$[ qucia.
) al 2 — 3a 4 a

B omeeme ykasicume nomepa 6blOpanHvlx yucen 8 nopsoke YObl8anusl.

18. Korma yuurenr wmarematuku WMBan IlerpoBuu Benér ypok, OH 00s3aTEIBHO
OTKJIIOYaeT cBOM TenedoH. Beibepute yrBepkaeH s, KOTOPbIe BEPHBI MPH NPUBEAEHHOM YCIOBHH.

1) Ecnu tenedon MBana IlerpoBrya BKIIIOUEH, 3HAUUT, OH HE BEAET YPOK.

2) Ecnu tenedon MBana IleTtpoBuya BKIIIOUEH, 3HAUUT, OH BEJET YPOK.

3) Ecnu WBan [letpoBruY nmpoBOAUT KOHTPOJIBHYIO pabOTy MO MaTeMaTuKe, 3HAUUT, €ro
Teae(QOH BBIKIIOYEH.

4) Ecnu UBan [lerpoBuu BeA€T ypok MaTeMaTUKH, 3HAYUT, €TO TE€IEPOH BKIIIOUEH.

19.  Haiigute Tp€x3Ha4HOE HATYpaJbHOE YKCIo, Oombiiee 500, KOTOpoe MpH JICICHUH Ha

8 m Ha 5 ;ma€r paBHBIC HEHYJEBBIC OCTATKH W CPEIHssl IH(pa KOTOPOTO SBISETCS CPEAHUM
apudMeTHYeCKUM KpaitHuX mudp. B oTBeTe yKkaxkute kakoe- HUOYIh OJTHO TaKO€ YHCIIO.

20. VYauTka 3a AeHb 3aMo0J3aeT BBEPX MO JAEPEBY HA 4 M, a 3a HOYb CHOJBaeT Ha 1 Mm.
BricoTa aepeBa 13 M. 3a CKOJIbKO JHEW yIUTKA BOEPBBIE JOMOJ3ZET A0 BEPIIMHEBI AepeBa?

Bapuanr Ne 4
. 2 1
1. Haiinure 3HaYeHNE BBIpAKEHUS s +—3 +2
| |y 2
231.213
12
7
2. Haiinmure 3HaYeHHE BBIpAKEHUS
3. Uucno noceTuTeneil caiita yBeIMUMIOCh 3a Mecsll BIsiTepo. Ha ckoiabko mporeHToB
YBEJIMYMIOCH YHCIIO MTOCETUTENeH caiiTa 3a 3TOT Mecsail?
4, ITno1maae MOBEPXHOCTH MPAMOYTOJIBHOTO Mapajvienenunena ¢ péopamu a, b u c,

BBIYHCIIsIETCS 10 opmyne S= 2* (ab+ac+bc). Haiinure miomans MOBEPXHOCTH MPSIMOYTOIBHOTO
napasenenunena ¢ péopamu 3,5 u 6.

S. HaiinuTe 3nauenue Bepakenns (2a)3:a%*a?

6. B nowme, B xotopom xusert Ilers, onun noabe3n. Ha kaxxom sTaske HaxoauTcs 1o 6
kBaptup. Ilers xuset B kBapTupe Ne 50. Ha xakom 3taxe xuser Ilets?
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. —8x+15
1. Haiimure xopeHb ypaBHEHUS: X= —— = Ecnu ypaBHeHue mmeer 0oiiee OJHOTO
—
KOpHs, B

OTBCTC YKAXKUTC MEHBIITUM U3 HUX.

8. Kakoit HanMeHnbIuii yroia (B rpaaycax) oOpa3yroT MHUHYTHAs U 4acoBasi CTPENIKU B
YyeThIpe yaca yrpa?

9. VYcTaHOBUTE COOTBETCTBHE MEKIY BEIMYMHAMH W MX BO3MOXKHBIMH 3HAUCHHSIMH: K
Ka)/IOMY 3JIEMEHTY IIEpPBOT0 CTOJIONA OI0EPUTE COOTBETCTBYIOIUI 2JIEMEHT U3 BTOPOTO CTOJIOLA.

BE/IMIMHBI BO3MOXHbIE 3HAYEHWA
A) 006BEM Benpa BOIBI 1) 120 M3

b) 06béM TOBapHOTrO BaroHa 2) 250 1

B) 00BéM nérkux B3poCIOTO 3) 151
YesoBeKa 47

I') 06B6EM BaHHBI

3anumuTe B OTBET LUDPHI,
PacroJIO’KUB UX B MOPSIIKE, COOTBETCTBYIOLEM OYKBaM:

10. Konkypc ucnonnuteneit mpooautcs B 5 gue. Beero 3asBneno 60 BBICTYIUIEHUNH —
10 OJHOMY OT KaXKJIOW CTpaHbl, y4acTBYIOIIEW B KOHKypce. McnonmauTens u3 Poccun yyactByer B
KOHKypce. Bce BBICTYyIUIEHHMS NOPOBHY paclpeleieHbl MEXAy KOHKYpCHbIMHM JHsIMU. [lopsmok
BBICTYIUIGHUH ormpezaensieTcss xkepeObEBkod. KakoBa BepoOATHOCTb TOrO, YTO BBICTYIUICHHE
ucnoyiHuTeNs u3 Poccuu coctoutes B TpeTuii IeHb KOHKypca?

11.  Ha rpaduke mokazaH mporiecc pa3orpeBa JIBUTaTeNsl JIETKoBoro aBromoouis. Ha ocu
a0cIrice OTKIIaIBIBACTCS BpEMsI B MIUHYTaX, MPOIIE/IIee OT 3aITycKa IBUTATEINS, HA OCH OpIUHAT —
TeMmIepaTypa ABuraTels B rpaaycax Llembcust.

Onpenenure 1o rpaduKy, CKOJIBKO MUHYT JIBUTATENbh HarpeBaJics j0 Temmepatypbl 90 C

100
a0
|0
70 4 | ! | ., S
(11}
al
in
“
20

10

R OBITOBBIX MPUOOPOB HA
12.  He3aBucumas odKcmepTHas  Jjga0opaTopusi — Ompenenser

pelTHHT ocHOBe Kod(duimenta ImeHHocTH, paBHoro 0,01 cpenneilt neHsl P, mokasaresnei
¢dbyHkuonansHOCTH F, kadectBa Q m nmzaiiHa F. Kaxnaplii u3 mokasareneil olleHHBaeTCs IEIbIM
grcioM oT 0 1o 4. UToroBelii peTUHT BRIYUCIIAETCS IO hopmyre

R=4(2F+2Q+D)-0,01P.

B Tabnuie nanbel cpedHsis IeHa U OIEHKU KaXKIOTO MOKaszaress IJis HeCKOJIbKUX Moenei
ANEKTPUYECKUX MACOpYOOK. Ompenenure HAWBBICHIUKA PEUTHHT TMPEACTABICHHBIX B TaOIuUIE
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MOJIEJICH AIIEKTPUIECKIX MICOPYOOK.

Monens msicopyOku  (Cpennsisi ieHa  (@yHknuoHanbHOCTh |KadectBo — |[{m3aiin
A 4600 2 0 2
b 5500 4 3 1
B 4800 4 4 4
r 4700 2 1 4

% 7%

Af :
e

.-

KOTOPOTO SIBJISTFOTCS
Touku mapamienenunena ABCDALBL, y xotoporo AB=8, AD=10, AA1=3.

Haiinure o0o0beM  MHOrorpaHHMKa, BEpLIMHAMU

14. Ha pucynke n3o0paxén rpaduk ¢pyukiuu y = f(x). Touku @, b, ¢, d u e 3agaror Ha
ocu OX naTepBaNbL. [loNB3ysich rpadUKOM, TOCTABHTE B COOTBETCTBUE KAXKJIOMY HHTEPBAITY
XapaKTEepUCTUKY QYHKIUU WIH €€ TPOU3BOIHOM.

=) _La*

1N
N\

\ I
- -—

o~ ('I O \C ’ = 2
—
MHTEPBAJIbI
BPEMEHU XAPAKTEPUCTHKI
A) (a; b) 3HavyeHuss (QYyHKIUU
b) (b; ¢) TOYKE UHTEPBAJIA.
B) (c; d) 3HaYCHUsT TTPOU3BOTH(
I') (d; e) B Ka)KJIOM TOYKE HHTEPBajIa.

4)

3naueHus (QyHKIUU
TOYKE MHTEpBAaJIa.
3HaueHus: MPOU3BOIH!
B Ka)KJIOM TOUKE WHTEpBaa.

SANUIINTE B OTBET LHU(PHI,

DACTTIONOKHUB HX B MOPAAKE, COOTBETCTBYHOLICN.

A b B r
/// N

4 IS & D

[ 4 [\




nBa kpyra. [Imomane BHyTpeHHero kpyra pasaa 11. Haitaure miomaas 3amTpuxoBaHHOW (UTYPHI.

M
B 16. B mpaBunbHO# ueThipéxyronpHo mupamuae SABCD Beicora SO
paBHa 13, muaronans ocHoBanusi BD paBna 8. Touku K m M — cepequnasl pebep CD u BC
cooTBeTcTBeHHO. Haitmure Tanrenc yria mexay miockoctbio SMK u mtockocteio ocHoBanust ABC.

17. Ha xoopaunaTHO#M npsimoii otmeueHbl Touku A, B, C u D

4 B ' D

|
L
|
b2
|
—
]
(=
(]
bl

Yucno m paBHO V2
Kaxxnoit Touke COOTBETCTBYeT OJHO U3 4YHCET B NPaBOM CTOJNOIE. YCTaHOBUTE

COOTBETCTBUE MEXK]Y YKa3aHHBIMU TOYKaMU W 4YHCIaMH. Broumure B NpUBEAEHHYIO B OTBETE
TabJIMIy MMOJ] K101 OyKBOI COOTBETCTBYIOIIHI YHUCTy HOMED.

TOYKU YUCJIA
A)A
b) B 1) 2m -5
B)C 2)m3
D 3) m-1
1

4)

18. Hekotopsle corpyanuku Gupmsl jetoM 2014 roga oTAbIXaNM Ha Jladye, a HEKOTOPbIe
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— Ha Mope. Bce coTpyaHHMKH, KOTOpBIE HE OTABIXaIM HAa MOpE, OTABIXaIM Ha jnade. BriGepute
YTBEPKJICHHUS, KOTOPBIE BEPHBI IIPHU YKA3aHHBIX YCIOBHSIX.

1) Kaxnpiit corpyaauk 3toit pupmsl otapixan jgerom 2014 roga unm Ha jpade, Wi Ha
MODpE, WIN U TaM, U TaM.

2) Cotpynuuk 3TOi (upMbl, KOoTOphid JeToM 2014 roma He OTABIXad HAa MOpe, HE
OTJIbIXaJl U Ha J1aye.

3) Ecnu ®dauna ne otapixana jgetom 2014 roga HM Ha jgade, HA HAa MOpe, TO OHa
SBIISICTCSI COTPYAHUKOM 3TOH (pUpMBIL.

4) Ecnu corpynHuk 3Toit upmbl He oTabixanm Ha Mope jetoM 2014 roma, To OH

OT/BIXAJI HA Jlayde.
B oTBere 3ammmmTe HOMEpa BHIOPAHHBIX YTBEPXKIACHUN 0e3 mpoOeroB, 3amsIThIX U JPYruX
JOTIOJIHATEIBHBIX CUMBOJIOB.

19.  TIlpuBemute mpuMep UYETHIPEX3HAYHOTO YHUCNA, KpaTHOro 12, mpowmsBeneHue nudp
Kotoporo Oosbine 40, HO MeHbIIIE 45. B oTBeTe yKa)kUTE POBHO OJIHO TAKOE YHUCIIO.

20. Ky3Heunk mnpeiraer BOJIb KOOPAMHATHOM NpsMON B J0OOM HampaBlIEHUU Ha
€MHUYHBIA OTpe30K 3a MNpbDKOK. CKOJBKO CYIIECTBYET Pa3IUYHbIX TOUYEK Ha KOOPAMHATHOU
MPSIMOM, B KOTOPBIX KY3HEUHK MOKET OKa3aThCsl, CIEIaB POBHO 12 MPBDKKOB, HAYMHAS MPBITaTh U3
Hayajia KOOpJUHAT?

Bapuanr Ne §

1. Haiinnre 3HaueHne BbIpaKeHUs % -21- i
2. Haiinure 3Hauenne Beipaxkenus 7,9 ¢ 10-2 + 4,5 « 10-1.
3. Poct buna 5 dyros 11 aroiimoB. Beipasute poct bumna B cantumerpax, ecinu 1 gyt

pasen 0,305 M, a 1 mroiiM paBeH 2,54 cM. Pe3ynbTaT OKpyriauTe 10 Uea0To Yuciaa CAHTUMETPOB.

. 3
4. Cpennee reomeTprudeckoe Tpéx yucen a,b,C Beruucaserces mo Gopmyse g=vabc .
Breruuciure cpennee reomerpuueckoe uucen 4, 16 u 27.

5. Haiiaute 3Hauenue Beipaxkenns (11a%-11a)/ (11 a%-a)

6. B nleTHeM narepe Ha KaI0ro y4acTHHKa monaraercs 60 T caxapa B JeHb. B marepe
yenoBek. Kakoe HauMeHbllee KOIMYECTBO KMIOIPAMMOBBIX YIIAKOBOK Caxapa HYKHO Ha Jlarepb Ha
9 nuein?

7. HaiiauTe oTpULATENbHEINA KOPEHb YpaBHEeHUs X2- X — 6 =0

8. Macmtab kapThl Takoid, 4To B 0JAHOM caHTuMeTpe 1,5 kM. Uemy paBHO paccTosiHHE
Mexay ropogamu A u B (B kM), eciu Ha KapTe OHO cocTaBiseT 16 cm?

9. VYcraHOBUTE COOTBETCTBHUE MCKAY BCINYUHAMU U UX BO3MOXHBIMHU 3HAYCHUAMMU: K
KaKIOMY DJICMCHTY IICPBOT'O CTOJ'I6I_I8_ HO,ZL6epI/ITe COOTBGTCTByIOH_[I/Iﬁ 9JICMCHT U3 BTOPOTO CTOJ'I6I_Ia.

A) pocT HOBOPOXKAEHHOTO peO&HKa 1) 4300 km
b) nnuna Enuces 2) 50 cm
B) TonmmuHa ne3Bust OpUTBBI 3) 5642 m
I') BeIcOTA DnBbOpyca 4) 0,08 MM

B Tabnuue mnon kaxaoi OyKBOW, COOTBETCTBYIOIEH BEIWYHMHE, YKaKUTE HOMEp e€
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BO3MOXXHOI'O 3HAYCHHA.

10. BeposiTHOCTH TOTO, YTO B CIy4ailHbIII MOMEHT BPEMEHH TEMIIeparypa Tejla 3JJ0POBOTO
yenoBeka okaxercss Huwke 36,8°C, pasna 0,71. HalimuTe BepoSTHOCTH TOTO, 4TO B CIy4yalHBIN
MOMEHT BPEMEHH Y 3/J0pPOBOTO YEJIOBEKA TeMIeparypa okaxercs 36,8°C uiu BblIIe.

11. Ha numarpamme moka3zaHa cpegHeMecsuyHas Ttemmneparypa B Hwuwxknem Hosropone
(I'oppkoMm) 3a kaxxasiid Mecsl 1994 rona. Ilo ropu3oHTanu ykas3bslBarOTCsl MECSIIbI, IO BEPTUKAIN —
teMreparypa B rpagycax Lleabcus. Onpenenute mo auarpaMMe HaUMEHbBIIYIO CPEAHEMECAYHYIO
temiieparypy B 1994 rony. OtBet naiite B rpanycax Llenbcusi.

200 -

-120

160

12.KnueHT XoueT apeH10BaTh aBTOMOOWIIb HA CYTKH JUIS TIOE3KU MPOTHKEHHOCTHI0700 KM.
B tabnure npuBeneHbI XapaKTEPUCTHKN TPEX aBTOMOOHUIICH M CTOUMOCTD UX apEH]IbI.

ABTOMOGHILL TorImEo Pacxon TormBa (n1 HaApeHmHas mata (pyo. 3a 1
100 xm) CYTKH)

A JuzenpHoe 5 4200

b bensun 11 2700

B las 16 3000

ITomuMo apeHpl, KIMEHT 005f3aH OIUIATUTh TOIUIMBO JUI aBTOMOOWIIS HA BCIO MOE3[KY.
Ilena auzensHOrO TOoruMBa — 30 pyOneit 3a nutp, 6eH3una — 35 py6neit 3a nutp, raza — 20
py6aeit 3a mutp. CkoJabKo pyOieil 3aruiaTUT KIMEHT 3a apeHly U TOIJIMBO, €CIIM BBIOEPET caMblii
JEIIEBBIN BapUAHT?

13.B mpaBunbHON yeThipexyroibpHoit nupamuae SABCD, Touka O — 1eHT OCHOBaHHS, S —
BepmnHa, CB=13, AC=24. Haiingute myuny otpeska SO.
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14. Ha pucynke n3zo0paxén rpadpuk ¢pynkuuu Yy = f(X) u ormeuensl Touku A, B, C u D Ha
ocu X. Ilonp3ysch rpadukoM, MOCTaBbTE B COOTBETCTBUE KaXKJIOW TOUKE XapaKTEPUCTUKY (pyHKUIUU
n e mnpousBogHOW. Hwke yka3zaHbl 3Ha4eHUs NPOU3BOJHOM B JaHHBIX TOYKax. Ilonb3ysce
rpauKoM, MOCTAaBbTE B COOTBETCTBUE KaXKJIOM TOUKE 3HAUCHHE MPOU3BOIHON B HEH.

XAPAKTEPUCTUKU ®YHKIUMA WJIM TOUKU TTPOM3BOJIHOM

A) 1) @yHK1IMA T0N0KUTENbHA, TPOU3BOAHAS paBHa 0.
b) 2) IIpousBoHas oTpunaTenpHa, pyHkuus pasHa 0.
B) 3) IIpousBoaHast MONIOKUTENbHA, GYHKLUS [TOJOKHUTEIbHA

B tabnuiid nox Kamwzoﬁ 6yI<BqI71 YKaXUTE COOTBETCTBYIOIINI HOMED.

I N
y=f/\

pan C ! "
/o4 B\/| |/|D |-

[

]

15. 4 H 3 B tpeyromsumke ABC AC = BC = 25 AB = 40_ Hajigure SINA,

16. Beicota koHyca paBHa 6, oOpasyrowmas pasHa 10. Haiiaurte ero oOnem,
JICIEHHBIH Ha TT. 84



17. Kaxmomy #u3 4eThIpéX HEPaBEHCTB B JIEBOM CTOJOLE COOTBETCTBYET OJHO W3
peIIeHH U3 MPaBOro CTOJIONA. YCTAaHOBUTE COOTBETCTBUE MEXK/y HEPAaBEHCTBAMU U MHOXKECTBAMU
UX PEeLICHUSIMHU

HEPABEHCTBA PEHIEHUA

(s}

=) ) 7

A) (x—2)(x—3) 2 L
E}B-.H'-l-.]l ~> 3 ) 3
) 3) CHllL
B)logyx > 1 2 3
x=3 0 8 ST,
Mx—2 h 2 3

Boummre B mpuBen€HHYIO B OTBETE TAaOMUIly MO KaXJA0W OYKBOW COOTBETCTBYIOIIYIO
ugpy.

18. B 300MarazmHe B 0JIMH U3 akBapuyMoB 3anmycTtuin 20 peiOok. J{imMHa Kax 10 peIOKH
6onbiie 3 cM, HO He mpeBblmaeT 13 cMm. Boibepute yTBepxkaeHUS, KOTOPbIE CIENYIOT U3 JaHHOMN
uH(popMaLnH.

1) JlecsiTb ppIOOK B ’TOM aKBapUyME MEHBIIIE § CM.

2) B sTom akBapuyme HeT pbIOKM AnMHOM 14 cM.

3) Paznuna B mymmHe mo0bIX IBYX phIOOK He OombIie 10 cm.

4) JlnuHa xaxaou peioku 6obire 10 cMm.

B otBere 3amuiuTe HOMepa BbIOpaHHBIX YTBEPXKICHHI 0e3 mpoOenoB, 3alsiThIX U JPYTUX
JIOTIOTHUTEIbHBIX CUMBOJIOB.

19.  HaiiguTe yeThIpéX3HaUYHOE HATYpATbHOE YHCII0, KpaTHOE 19, cymMma niudp KoToporo
Ha | GoJblIe UX MTPOU3BEACHUSI.

20. [Ipyn nemMoHCTpalnuu JIETHEH OJCKIbl HAPSAbl KaXXKJI0W MaHEKCHIIHIIBI OTIWYAIOTCS
XOTsI OBl OJTHUM M3 TPEX JIEMEHTOB: OJIy3KOM, 100K0oH M Tydismu. Becero Mojenbep mpUroTOBHIT
JUTSI IGMOHCTpAIMK S5 BUJOB OJ1y30K, 3 BHAa 1000K 1 4 Buaa Tydenb. CKOJIbKO pa3IMYHBIX HAPSIOB
OyJIeT oKa3aHo Ha ATOW JIEMOHCTpAIUu?

BAPHMAHT 1

H Tun OTtBer
24
9001

0,2

21

O N0~ WOIN|PF
O N|jO|O R~ WOIN|PF

530
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https://mathb-ege.sdamgia.ru/test%23prob1
https://mathb-ege.sdamgia.ru/test%23prob2
https://mathb-ege.sdamgia.ru/test%23prob3
https://mathb-ege.sdamgia.ru/test%23prob4
https://mathb-ege.sdamgia.ru/test%23prob5
https://mathb-ege.sdamgia.ru/test%23prob6
https://mathb-ege.sdamgia.ru/test%23prob7
https://mathb-ege.sdamgia.ru/test%23prob8

9 9 2143
10 10 0,3
11 11 755
12 12 467,5
13 13 24000
14 14 3241
15 15 1
16 16 18
17 17 4312
18 18 14
19 19 1698|2598|
1599|2499
20 20 12
BAPUAHT 2
Howmep Tun OtBer
1 1 49
2 2 9620
3 3 450
4 4 30
5 5 -9
6 6 6
7 7 -4
8 8 600
9 9 1243
10 10 0,24
11 11 13
12 12 235
13 13 6
14 14 2314
15 15 147
16 16 1
17 17 2314
18 18 34
19 19 11265
20 20 2
BAPUAHT 3
‘ ‘HOMep Tun OtBer
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https://mathb-ege.sdamgia.ru/test%23prob9
https://mathb-ege.sdamgia.ru/test%23prob10
https://mathb-ege.sdamgia.ru/test%23prob11
https://mathb-ege.sdamgia.ru/test%23prob12
https://mathb-ege.sdamgia.ru/test%23prob13
https://mathb-ege.sdamgia.ru/test%23prob14
https://mathb-ege.sdamgia.ru/test%23prob15
https://mathb-ege.sdamgia.ru/test%23prob16
https://mathb-ege.sdamgia.ru/test%23prob17
https://mathb-ege.sdamgia.ru/test%23prob18
https://mathb-ege.sdamgia.ru/test%23prob19
https://mathb-ege.sdamgia.ru/test%23prob20
https://mathb-ege.sdamgia.ru/test%23prob1
https://mathb-ege.sdamgia.ru/test%23prob2
https://mathb-ege.sdamgia.ru/test%23prob3
https://mathb-ege.sdamgia.ru/test%23prob4
https://mathb-ege.sdamgia.ru/test%23prob5
https://mathb-ege.sdamgia.ru/test%23prob6
https://mathb-ege.sdamgia.ru/test%23prob7
https://mathb-ege.sdamgia.ru/test%23prob8
https://mathb-ege.sdamgia.ru/test%23prob9
https://mathb-ege.sdamgia.ru/test%23prob10
https://mathb-ege.sdamgia.ru/test%23prob11
https://mathb-ege.sdamgia.ru/test%23prob12
https://mathb-ege.sdamgia.ru/test%23prob13
https://mathb-ege.sdamgia.ru/test%23prob14
https://mathb-ege.sdamgia.ru/test%23prob15
https://mathb-ege.sdamgia.ru/test%23prob16
https://mathb-ege.sdamgia.ru/test%23prob17
https://mathb-ege.sdamgia.ru/test%23prob18

1 1 -2,32
2 2 5
3 3 3410
4 4 17
5 5 1
6 6 7
7 7 -0,5
8 8 60
9 9 4312
10 10 0,33
11 11 756
12 12 2,25
13 13 94
14 14 1324
15 15 10
16 16 262
17 17 4312
18 18 13
19 19 642|963
20 20 4
BAPUAHT 4

H Tun Ortser
1 1 2,65
2 2 2
3 3 400
4 4 126
5 5 8
6 6 9
7 7 -3
8 8 120
9 9 3142
10 10 0,2
11 11 8
12 12 32
13 13 120
14 14 1432
15 15 33
16 16 6,5
17 17 1432
18 18 14
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https://mathb-ege.sdamgia.ru/test%23prob1
https://mathb-ege.sdamgia.ru/test%23prob2
https://mathb-ege.sdamgia.ru/test%23prob3
https://mathb-ege.sdamgia.ru/test%23prob4
https://mathb-ege.sdamgia.ru/test%23prob5
https://mathb-ege.sdamgia.ru/test%23prob6
https://mathb-ege.sdamgia.ru/test%23prob7
https://mathb-ege.sdamgia.ru/test%23prob8
https://mathb-ege.sdamgia.ru/test%23prob9
https://mathb-ege.sdamgia.ru/test%23prob10
https://mathb-ege.sdamgia.ru/test%23prob11
https://mathb-ege.sdamgia.ru/test%23prob12
https://mathb-ege.sdamgia.ru/test%23prob13
https://mathb-ege.sdamgia.ru/test%23prob14
https://mathb-ege.sdamgia.ru/test%23prob15
https://mathb-ege.sdamgia.ru/test%23prob16
https://mathb-ege.sdamgia.ru/test%23prob17
https://mathb-ege.sdamgia.ru/test%23prob18
https://mathb-ege.sdamgia.ru/test%23prob19
https://mathb-ege.sdamgia.ru/test%23prob20
https://mathb-ege.sdamgia.ru/test%23prob1
https://mathb-ege.sdamgia.ru/test%23prob2
https://mathb-ege.sdamgia.ru/test%23prob3
https://mathb-ege.sdamgia.ru/test%23prob4
https://mathb-ege.sdamgia.ru/test%23prob5
https://mathb-ege.sdamgia.ru/test%23prob6
https://mathb-ege.sdamgia.ru/test%23prob7
https://mathb-ege.sdamgia.ru/test%23prob8
https://mathb-ege.sdamgia.ru/test%23prob9
https://mathb-ege.sdamgia.ru/test%23prob10
https://mathb-ege.sdamgia.ru/test%23prob11
https://mathb-ege.sdamgia.ru/test%23prob12
https://mathb-ege.sdamgia.ru/test%23prob13
https://mathb-ege.sdamgia.ru/test%23prob14
https://mathb-ege.sdamgia.ru/test%23prob15
https://mathb-ege.sdamgia.ru/test%23prob16

19

19

1176]1716[7

20

20

13
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BAPUAHT (5)

Howmep Tun OtBer
1 1 -1,05
2 2 0,529
3 3 180
4 4 12
) ) 11
6 6 69
7 7 -2
8 8 24
9 9 2143
10 10 0,29
11 11 -14
12 12 5240
13 13 5)

14 14 1243
15 15 0,6
16 16 128
17 17 3124
18 18 23
19 19 3211
20 20 60

Kaxnprit Bapuant BkimtouaeT 20 3amaHuii B 00beMe M3YYEHHOTO MaTrepuaia (MaTepHalIbl

EI'D 6a30BbIit ypoBEHB).
Kpurepuu orieHoOK:

«5» -CTyJIEHT BBINOJIHUJ MPABUIILHO € OPOOHBIM pelieHrueM Bee 12 3aianuit

«4» - CTYACHT BBITIOJHUJI MPABWIBHO ¢ TIOJAPOOHBIM pemenueM 9-11 3aganuit

«3» - CTYIEHT BBITIOJIHUJ IPABUIIBHO C MOJAPOOHBIM perieHreM 0-8 3aanuit

«2» - BBICTABIIETCA CTYACHTY, KOTOPBI HE MOXKET MPABUIIHLHO BBITIOJHUTDH O 3aaHUi
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https://mathb-ege.sdamgia.ru/test%23prob1
https://mathb-ege.sdamgia.ru/test%23prob2
https://mathb-ege.sdamgia.ru/test%23prob3
https://mathb-ege.sdamgia.ru/test%23prob4
https://mathb-ege.sdamgia.ru/test%23prob5
https://mathb-ege.sdamgia.ru/test%23prob6
https://mathb-ege.sdamgia.ru/test%23prob7
https://mathb-ege.sdamgia.ru/test%23prob8
https://mathb-ege.sdamgia.ru/test%23prob9
https://mathb-ege.sdamgia.ru/test%23prob10
https://mathb-ege.sdamgia.ru/test%23prob11
https://mathb-ege.sdamgia.ru/test%23prob12
https://mathb-ege.sdamgia.ru/test%23prob13
https://mathb-ege.sdamgia.ru/test%23prob14
https://mathb-ege.sdamgia.ru/test%23prob15
https://mathb-ege.sdamgia.ru/test%23prob16
https://mathb-ege.sdamgia.ru/test%23prob17
https://mathb-ege.sdamgia.ru/test%23prob18
https://mathb-ege.sdamgia.ru/test%23prob19
https://mathb-ege.sdamgia.ru/test%23prob20
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