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PABOYAS MPOTPAMMA
10 MATEMATHKE HA YPOBEHL
ocHoBHOro obuero obpasoBanus

ans 7 -9 kaaccos




Jannas paGouas mporpaMMa cOCTaBji€Ha B COOTBETCTBUHM ¢ DelnepalbHbIM TOCyAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM OCHOBHOTO OOIIEro OOpa3oBaHMSA, YTBEPKACHHOTO MPUKA30M
MunucrepcrBa obpasoBanust u Hayku P® ot 17. 12. 2010 r. Ne 1897, nmpumepHOii OCHOBHOM
obpasoBarenbHoi nporpamMmmbl OO0, omobpenHoit dDenepanbHBIM HAYYHO-METOIUYECKUM
oOverHEHHEM 10 001IeMy oOpa3zoBanuto, mpotokon Ne 1/15 ot 08.04. 2015 roga, Ha OcHOBE
aBTOpCKOM mporpaMMbl «COOpHHUK pabouux mporpamMm.Anredpa 7-9 Kiacchl», COCTaBUTENb:
T.A. BbypmuctpoBa, - M: «lIpocBemenue», 2016 rox, «COopHHMK pabOYUX MPOTPAMM.
I'eomerpus 7-9 xmaccei», cocraButenb: T.A. Bypmuctposa, - M: «IIpocsemenue», 2014 rox

IInanupyemMble pe3y/ibTaThl OCBOEHHS Y4eOHOIr0 MpeaMeTa

Buvinycknuk nayuumca 6 7-9 kKaaccax (014 ucCnoivb308aHus 8 NOGCEOHEBHOU MHCUZHU U
obecneuenus 603MOHCHOCMU YCREUWHO20 NPOOOTIHCEHUA 00pPA306AHUA HA DA3060M YPOEGHE)
DJIeMeHThI TEOPUH MHOKECTB M MATEMATHYE€CKOM JIOTHKH

e OmnepupoBarb Ha 0a30BOM YpOBHE MOHSITHUSIMU: MHOKECTBO, 3JIEMEHT MHO>KECTBA,
MOJAMHO>KECTBO, TPUHAIICKHOCTH;

®  33]aBaTh MHOXKECTBA MIEPEUYHUCICHUEM UX 3JIEMEHTOB;

® HAXOAWTh NepeceyecHne, 00beTMHEHHE, TOJIMHOKECTBO B MPOCTEUIITUX CUTYALIUAX;

e omnepupoBaTh Ha 0a30BOM YypOBHE MOHSATUSMU: OIpe/eeHHe, aKChoMa, Teopema,
JI0Ka3aTelIbCTBO;

® T[IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl TOATBEPKICHUS CBOMX BBICKA3BIBAHUIM.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

®  HCIIOJIb30BaTh Trpaduueckoe MPeICTaBICHUE MHOXECTB MAJS OMHCAHUS PeaTbHBIX
MIPOIIECCOB U SBJICHHM, IPU PEIICHUH 3a7a4 JPYTUX YIEOHBIX MPEIMETOB.
Yucaa

e OmnepupoBarh Ha 6a30BOM YPOBHE MOHATHUSIMHU: HATYpPaJIbHOE YHCIIO, IIEJIO€ YUCIIO,
OOBIKHOBEHHasi JIpoOb, JecsATUYHAs JApoOb, CMellaHHas JApoOb, paldOHAIBLHOE YHCIIO,
apuMeTHIeCKuil KBaIpaTHBINA KOPEHB;

®  JCIOJIB30BaTh CBOMCTBA YMCEJI U MTPABUJIA ACVCTBUI IIPU BBINIOJHEHUN BBIYUCIICHUM;

®  JCIOJIb30BaTh MPU3HAKHU JAEIUMOCTU Ha 2, 5, 3, 9, 10 pu BBINOJIHEHUN BBIYUCICHUN
Y PEIICHUH HECIIOKHBIX 3a]1a4;

®  BBINOJHATH OKPYIJIEHUE PALIMOHAJIBHBIX YMCET B COOTBETCTBUM C MPABUIIAMU;

®  OILICHMBATh 3HAYEHUE KBAJAPATHOI'O KOPHS U3 MOJOKUTEIBHOTO LEJIOr0 YUCIa;

®  pacro3HaBaTh PallMOHAJIbHBIE U UPPALMOHAIbHBIE YUCIIA;

®  CpaBHHUBATH YHCIIA.
B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:

®  OILICHUBATh PE3YJIbTATHI BEIUUCICHUN MPU PEIICHUU MPAKTUUECKUX 3a/1a4;

®  BBINOJHATH CPABHEHHE YMCEN B PEATIbHBIX CUTYAIUAX;

®  COCTaBIIATh YUCJIOBBIE BBIPAKEHUSI MPU PEUICHUU MPAKTUYECKUX 3a/]ad M 3aJad U3
JIPYTUX y4eOHBIX MPEIMETOB.
To:knecTBeHHBbIE IPeodpa3oBaHUs

e BrimonHATE HECIOXKHBIE MpeoOpa3oBaHUs Ui BBIYMCICHUS 3HAUEHUN YHCIOBBIX
BBIPDAKEHHM, COJEp)KAIMX CTENEHU C HaTypalbHBIM IOKa3aTeJIeM, CTENeHH C LENIbIM
OTPHUIIATEIILHBIM TTOKa3aTelIeM;

®  BBINIOJHATH HECJIOXKHBIC MPeoOpa3oBaHUs LENBIX BBIPAKECHH: PACKPHIBATh CKOOKH,
MPUBOUTH MOJOOHBIE ClIaraeMbie;

®  HCIOJIb30BaTh (HOPMYIJBI COKPAIIEHHOTO YMHOXEHHsS (KBaJpaT CYMMBI, KBaapaT
Pa3HOCTH, PA3HOCTh KBAJIPATOB) JIJIsl YIIPOIICHHS BEIYUCICHUN 3HAUEHUM BhIPAKEHUN;

®  BBLINOJHATH HECJOXKHBIE TPeoOpa3oBaHUs JPOOHO-TUHEHHBIX BBIPAXKEHUN U
BBIPAKEHHM C KBaJPaTHBIMU KOPHSMH.



B noBceaHeBHOIi ;KM3HM M PU U3YYeHHH JPYIUX NPeAMETOB:

® [IOHUMAaTb CMBIC] 3allMCH YUCIIA B CTAaHAAPTHOM BHJIE;

e  omepupoBarh Ha 6A30BOM YPOBHE MOHITHEM «CTaHJAPTHAS 3aIKCh YHCIay.
YpaBHeHUs] U HEPABEHCTBA

e OmnepupoBarb Ha 06a30BOM ypOBHE MOHSATHSMU: PAaBEHCTBO, YHMCIOBOE PAaBEHCTBO,
ypaBHEHHE, KOPEHb YpPaBHEHHUs, PELCHHE YPaBHEHHsS, YMCIOBOE HEPAaBEHCTBO, HEPABEHCTBO,
peleHre HepaBeHCTBA;

®  IIPOBEPATH CINPABEIIMBOCTb YUCIOBBIX PABEHCTB U HEPABEHCTB,;

e peulaTh JIMHEHHbIC HEPABEHCTBA M HECIOXHBbIE HEPABEHCTBA, CBOAALIMECH K
JIMHEUHBIM;

®  pemiath CUCTEMbl HECTIOKHBIX TMHEHHBIX YpPaBHEHHH, HEPABEHCTB;

®  TIPOBEPSATH, ABISACTCS JIH JAHHOE YHCIIO PEUICHUEM YpaBHEHUS (HEPaBEHCTBA);

®  peuaTh KBaJpaTHbIC YPaBHEHUS 10 (GOpMYIie KOpHEl KBaJpaTHOTO ypaBHEHMUS,

e u300pakaThb peleHHs] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MPsIMOM.

B noBcegHeBHOI :KM3HM M NIPU U3YYEHHH JPYTHX PEAMETOB:

®  COCTaBIIATH W peIIaTh JIMHEHHbBIC YpaBHEHHsS MMPH PEIICHUH 3a/1a4, BO3HUKAIOIINX B
JIpYTUX y4eOHBIX NpeAMETax.

DOyHKIUHA

e Haxonuth 3HaueHHE (QYHKIMU IO 33JaHHOMY 3HAUYCHHUIO apTyMEHTA;

®  HAXOAUTh 3HAYCHHE APTYMEHTa 1O 33JaHHOMY 3HAYCHHIO (DYHKIIMH B HECIOMXKHBIX
CUTYaIHsX;

® ompeneNndTh IOJIOKEHHE TOYKH IO €€ KOOpAMHATaM, KOOpPAMHAThl TOUKU IO ee
MOJIOKEHUIO HA KOOPJMHATHOHN TIOCKOCTH;

e 10 rpaduKy HaxXoAuTh OOJACTh ONpEAEICHUs, MHOXECTBO 3HAYCHUH, HYIH
(GyHKLIMU, TPOMEXKYTKHM 3HAKONOCTOSHCTBA, TMPOMEXYTKM BO3pacTaHMs U  yOBbIBaHUS,
HanOoJIpIIIee M HANMEHbIIIee 3HaYCHUsT (QYHKIINH;

®  CTPOUTH IpadUK JUHEHHONU (PYHKIMH;

®  TIPOBEPSATH, SABJIAETCS JIM JaHHBINA rpaduk rpadukoM 3a1aHHON QyHKIMKM (JTMHEHHOH,
KBaJJpaTUYHOM, 0OpaTHOM MPONOPLIHUOHAIBHOCTN);

e  ompeneniaTh NPUOIIKEHHBIE 3HAYCHHUS KOOPIUHAT TOYKH TepeceueHHsi TpauKoB
byHKIINI;

e omepupoBaTh Ha  0a30BOM  YpPOBHE  TOHATHSAMH:  IOCJIE€AOBATEIbHOCTD,
apupMeTHUecKas IPOrpeccHsi, FreOMeTpHUEeCcKasi IPOrpeccHs;

e pemarh 3aJa4d HA TPOTPECCHH, B KOTOPHIX OTBET MOXKET OBITh MOJy4YeH
HEMOCPEACTBEHHBIM TOJIcUeTOM 0e3 mpuMeHeHUs (GopMyI.

B noBceaHeBHOI1 ;KM3HU M PU U3YYEeHHH IPYTUX NMPEAMETOB:

®  HCNOJB30BaTh 'paMKU peabHbBIX MPOLECCOB U 3aBUCUMOCTEH /ISl ONIpe/ieIeHus uxX
CBOWCTB (HauOOJIbIIME M HAUMEHbIIME 3HAYEHHUs, MPOMEXKYTKH BO3pAacTaHUs U YObIBaHMA,
00JTaCTH TTOJIOKUTENFHBIX W OTPHUIIATENILHBIX 3HAYCHUH U T.11.);

®  UCINOJB30BaTh CBOWMCTBA JMHEWHOW (PYHKIMH M ee rpaduk Ipu pelieHuH 3aaad U3
JPYTruX y4eOHBIX MPEAMETOB.

CTaTuCTHKA U TeOpHUs BEPOSITHOCTEMH

e lmerp mpencTaBieHHME O CTAaTUCTHUECKUMX XapaKTEPUCTHKAX, BEPOSTHOCTH
CJIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 337a4ax;

e pemarb MPOCTEWIIME KOMOWHATOPHBIE  3aJad4d  METOJOM  MpPSIMOTO |
OpraHMW30BaHHOTO TIEpedopa;

®  NPEICTaBJIATH JaHHbIE B BUE TAaOJIHII, AUAarpaMMm, rpauKoB;

YUTaTh UH(OPMAIIHIO, TPEACTABICHHYIO B BUJIE TaOJIUIIbI, IMarpaMMbl, TpaduKa;
OTIpeNieNIATh OCHOBHBIE CTATHCTUYECKUE XapAKTEPUCTUKU YHCIOBBIX HAOOPOB;
OLIEHUBATh BEPOATHOCTh COOBITHS B IPOCTEHIINX CIy4asX;

UMETb IIPEJCTABICHHUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBICHUSX.



B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPeJIMETOB:

®  OLIEHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METO/IOM I1epebopa;

® UMETh IPEJICTaBICHHE O pOJIM IPAKTUUYECKH JIOCTOBEPHBIX M MAaJOBEPOSITHBIX
COOBITHI;

® CpaBHUBaTb OCHOBHBIC CTATUCTHUYECKUE XAPAKTEPUCTUKH, MOJIyYECHHbIE B Ipolecce
pelLeHHs IPUKIIAAHOM 3a1aun, U3yUEeHUs PEAbHOTO SBJICHMS,

®  OLCHMBATh BEPOSTHOCTb PEAIbHBIX COOBITUH U SIBICHUN B HECIIOKHBIX CUTYaLUsX.
TexcroBble 3axaun

e Pemate HECIO0XKHBIE CIOKETHBIE 33a[Jaud pPa3HbIX THUIIOB Ha Bce apupMETHUYECKHE
JeHCTBUSA; CTPOMTh MOJENb YCIOBHMs 3afaud (B BHJE TaOJMIBI, CXEMbl, PHCYHKa WIH
YpaBHEHHUS), B KOTOPOWM JaHbl 3HAUEHUS JBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMYUH, C LIEJBIO
IIOMCKA PELIeHUs 3a1a4H;

®  OCYLIECTBIISITH CIIOCOO IMOMCKA PELICHUS 33/1a4H, B KOTOPOM PacCyKICHUE CTPOUTCS
OT yCJIOBUS K TpeOOBaHUIO WK OT TPeOOBaHUS K YCIOBHIO;

®  COCTaBJIATH IIaH pEILEHUs 3a/1auH;

®  BBIJCIATH ATAIbl PELICHUS 33/1a4U;

®  UHTEpHPETUPOBAaTh BBIYMCIUTENIbHbIE pE3yJbTaTbl B  33Jadye, MCCIEI0BaTh
MIOJIyYEHHOE PEIlIEHUE 3aauu;

®  3HATh pa3IMyYUe CKOPOCTEH 0OBEKTa B CTOSIUEH BOJIE, IPOTUB TEUEHUS U 10 TEUCHUIO
peKu;

e  pemiarh 33Ja4M Ha HaX0XKJIEHUE YaCTH YKcia U YUClia IO €ro 4acTu;

e pemath 3aJauyd pPa3HbBIX TUIOB (Ha paboTy, Ha NOKYNKH, Ha JBH)KEHUE),
CBSI3BIBAIOIIMX TPU BEJIMYUHBI, BBIJIEISITh 3T BEIMYUHBI U OTHOIIECHUS MEX/1y HUMU;

®  HAXOAUTh NPOLEHT OT YHCJa, YUCIO IO MPOLEHTY OT HEro, HaXOJUTh MPOLEHTHOE
CHU)KEHHE WJIM MPOLIEHTHOE MOBBIILIEHUE BEIMYMHBL;

®  peElIaTh HECJIOKHBIE JIOTHYECKUE 3a7a4l METOJOM PaCCyXkICHUH.
B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

®  BBABUIATh TMIIOTE3bl O BO3MOXHBIX NPEAENIbHBIX 3HAYEHUSX HCKOMBIX B 3ajaue
BEIIMYUH (JIeTIaTh PUKUIIKY).
I'eomerpnueckue Gpurypsl

e  OnepupoBaTh Ha 0230BOM YPOBHE NOHSTUSIMH F€OMETPUUECKUX PUTYD;

e u3BJIEKaTb MHQOpPMAIMIO O TEOMETPUYECKUX (UIypax, MPEJCTABICHHYIO Ha
yepTrexax B SBHOM BUJE;

® QpUMEHATHh s pelleHus 3ajad TreoMeTpudeckue (akThl, €CIM YCIOBUS HX
NpUMEHEHHU 3aJIaHbl B IBHOM (hopme;

e pemarh 3aJaud HAa HaXOXKJIEHHWE TEOMETPHUYECKHX BEJIMYMH MO o0pasuam WU
aJIrOpUTMaM.
B noBceiHeBHO KU3HM M TIPM U3YUYEHHH APYTUX NMPeIMeTOB:

®  UCNOJNB30BaTh CBOMCTBAa IeOMETPUYECKUX (UTYp UIsl PELIeHHs THUIOBBIX 3ajad,
BO3HUKAIOIIMX B CUTyallUsIX TOBCEIHEBHOM JKU3HM, 33]1a4 IPAKTUYECKOTO CONEPIKAHNUS.
OTHowmeHust

e OmnepupoBaTb Ha 0a30BOM ypOBHE MOHSATHSIMU: PABEHCTBO (UTYp, paBHbIE (UTYPHI,
PaBEHCTBO TPEYTOJILHUKOB, MapajIEIbHOCTh MPSAMBIX, NEPHEHANUKYISIPHOCTh IPSIMBIX, YIJIbI
MEXy MPSMBIMH, IEPIEHANKYIISIP, HAKJIOHHAs, TPOESKIHS.
B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPEIMETOB:

®  CIIOJIb30BAaTh OTHOILIEHUS JUIsI PELICHUS MPOCTEHIIMX 3a/ady, BO3HUKAIOUIUX B
peanbHON KU3HU.
HN3mepenns n BbIYUCICHUS

e BpImonHATP u3MEpEeHHME MAJIUH, PACCTOSHUM, BEIMYUH YIJIOB, C IOMOUIbIO
MHCTPYMEHTOB JJIs1 U3MEPEHUH AJIUH U YIJIOB;



e pUMEHATH (QOpPMYJbl TEpPUMETpa, IUIOMIAAW U O00bEeMa, TUIOMIATU TOBEPXHOCTH
OT/AEJIbHBIX MHOTOTPAHHUKOB MPH BBIYUCIICHUSIX, KOT/1a BCE JaHHBIE UMEIOTCS B YCIIOBUH;

e mnpumMeHATh Teopemy Ilucdaropa, 6a30Bble TPUTOHOMETPUUECKHE COOTHOIICHUS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, IIOIAAEN B POCTEUILINX CIAydasiX.
B noBceaqHeBHOM KM3HN U NIPU U3YYEHHH IPYTUX MPEAMETOB:

®  BBIYMCIATH PACCTOSIHUS HA MECTHOCTH B CTAaHJAPTHBIX CUTyalUsAX, IUIOMIAJAU B
MPOCTEHIINX CITydasiK, MPUMEHATh GOPMYIIbI B TPOCTEHIIINX CUTYAIUSIX B IIOBCEIHEBHOM KU3HHU.
I'eomeTpuyeckne mocTpoeHUust

e 3oOpaxkaTh THUNOBBIE TUIOCKKUE (GUTYPHI U (DUTYPHI B MPOCTPAHCTBE OT PYKH H C
IIOMOULIBI0 HUHCTPYMEHTOB.
B noBceaqHeBHOM KM3HN U NIPU U3YYEHUH IPYTUX MPEAMETOB:

®  BBINOJHATH MPOCTEHIINE MOCTPOSHUS HAa MECTHOCTH, HEOOXOJMMBbIC B pEalbHOU
JKU3HH.
I'eomeTpuyeckne nmpeodpazoBaHus

e Ctpouth Gurypy, CHMMETPHUYHYIO TAaHHOW (PUTYype OTHOCUTEILHO OCH M TOUKH.
B noBceqHeBHOM JKU3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

®  pacro3HaBaTh JBMKEHHE OOBEKTOB B OKPYKAIOIIEM MHUPE;

®  pacro3HaBaTh CHMMETPHYHBIC (PUTYPHI B OKPYKAIOIIEM MUPE.
BekTopbl M KOOPpAMHATHI HA JIOCKOCTH

e OrmnepupoBath Ha 0a30BOM ypOBHE TMOHSATUSMHU BEKTOp, CyMMa BEKTOpPOB,
MIPOMU3BEJICHUE BEKTOPA HA YHCII0, KOOPAUHATHI Ha TIJIOCKOCTH;

e onpeneNATh MPHOMMKEHHO KOOPIWHATBI TOYKHM 10 €€ H300paKEHUI0 Ha
KOOPAMHATHOW IIOCKOCTH.
B noBcenHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeIMETOB:

®  HCNOJIb30BaTh BEKTOPHI JIJIsl PEIICHUS MPOCTEUIINX 3a]a4 Ha ONPEETIECHUE CKOPOCTH
OTHOCHUTEIBHOI'O JBUKCHUS.
Hcropust MaTeMaTHKHU

e  OnuceiBaTh OT/EIbHBIC BBIAAIONIUECS PE3YIbTAThl, MOJTYyYEHHBIE B XOJI€ Pa3BUTHUS
MAaTeMaTUKHU KaK HAyKH;

®  3HATh NPUMEPHl MATEMATHYECKUX OTKPBITUI U UX aBTOPOB, B CBSA3U C OT€UECTBEHHOU
Y BCEMHPHOHN UCTOpUEH;

e [IOHMMAaTh POJIb MAaTEMATUKH B pa3BuTUU Poccum.
MeTtoabl MaTEMATHKH

e BpiOupare TOAXOMSIIMIMA HW3YYEHHBIM METOA JUIsl PEIICHUS M3YyYEHHBIX THUIIOB
MaTeMaTHYEeCKHUX 3aJ1a4;

e [IpuBomuTe mnpHUMEPHI MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM B  OKpYXKarolIeh
JIEUCTBUTEIILHOCTH U MIPOU3BEICHUSAX UCKYCCTBA.
Buvinycknuk  nonyuum 603moxcHocmov Hayuumovca 6 7-9 Kaaccax 0aa  obecneyeHus
603MOICHOCIU YCREUIHO20 NPOOOINHCEHUA 00PA306AHUA HA DA3060M U Y2]1YOIEHHOM YPOBHAX
JJIeMeHThI TEOPUMH MHOKECTB U MATEMATHY€eCKOM JIOTUKH

° Onepupoeamb1 NOHAMUAMU: Oonpeodeienue, meopemd, aKCUoOMd, MHONCECHBO,
XapaxkmepucmuKky MHONCeCmsed, 3JIeMeHm MHON*CeCmed, nycmoe, KOHeuHoe U OeCKOHeuHoe
MHOIHCECMBO, NOOMHONCECTBO, NPUHAOIEHCHOCTb, BKIIOUEHUE, PABEHCNBO MHONCECME,

®  U300padiCcamv MHONCECBA U OMHOUEHUE MHONCECME C NOMOWbIO KpY208 Diliepa;

® onpedenimv  NPUHAONEHCHOCMb  INEeMEHMA  MHONMCECms8y, 00beOUHeHUlo U
nepece4eHur0 MHOMICecms;

®  300a8amb MHONCECMBO C NOMOWDBIO NEPEUUCTIeHUsT DIIeMEHMO8, CIOBECHO2O
ONUCAHUA,

! 3IL€CL " Jajee — 3HaTb ONMPEACICHUC TIOHATHSA, YMCTh HNOACHATH €TI0 CMBICJI, YMCTb UCIIOJIb30BATh IIOHATHUC U €TO
CBOIiCTBa pyu NpoOBCACHNU paccymﬂeﬂnﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3aJa4.



® onepupoéamv  NOHAMUAMU:  BbICKA3bIGAHUE,  UCMUHHOCML U JIOHCHOCMDb
BbICKA3BIBAHUS, OMPUYAHUE BbICKA3BIGAHUN, ONEpayuu HAO GbICKA3LIBAHUAMU: U, UIU, He,
VCII08HbIE BbICKA3LIBAHUS (UMNAUKAYUL),

®  CcmMpoums 8blCKA3bIBGAHUS, OMPUYAHUSL BLICKA3LIBAHUIL.
B noBceaHeBHOI1 ;KU3HU M MPU U3YYeHUH IPYTHX MPEAMETOB:

®  Ccmpoums YenouKy YMO3AKIIOUEHUL Ha OCHOBE UCNONb308AHUS NPABUIL IOCUKU,

®  UCNONL306AMb  MHOMCECMBd, ONepayuu ¢ MHOMXCeCmeamu, ux epaguueckoe
npeocmasienue 0Jisl ONUCAHUS PEANbHBIX NPOYECCO8 U ABIEeHULL.
Yucaa

e Onepuposamb NOHAMUAMU: MHONCECMBO HAMYPATbHLIX YUCEN, MHONCECMBO YEbIX
yucen, MHONICECMBO DPAYUOHANILHBIX YUCEeNL, UPPAYUOHANbHOE HYUCTO, K8AOPAMHbIU KOPEHb,
MHOIICECMBO OCUCMBUMENbHBIX YUCE]l, 2eOMEMPUYECKAS UHMEPNPEMayusi HAMypPAIbHbIX, YelblX,
DPAYUOHATILHBIX, OEUCMBUMENbHBIX YUCEe;

®  NOHUMAMb U OOBACHAMb CMBLCT NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCLA,

®  GLINOIHAMb GBIMUCIEHUS, 8 MOM YUCTe C UCNOIb30BAHUEM NPUEMOE DAYUOHATILHBIX
BLIYUCTEHULL,

®  GLINOAHAMb OKPY2leHUe PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  CPABHUBAMDb PAYUOHATLHBLE U UPPAYUOHATbHBIE YUCILA,

®  npedcmasiAmb PAYUOHAILHOE YUCLO 8 8UOe OeCAMUUHOU OpooU

®  YNOpA0OHUBAMDb YUCLA, 3ANUCAHHbBIE 8 8UOe OObIKHOBEHHOU U 0eCAMUYHOU OpooU,

o  naxooume HO/[ u HOK uucen u ucnonivs308ams ux npu peueHuu 3a0au.
B noBceHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:

®  NpUMEHAMb NpAuUNa NPUOTUINCEHHBIX BbIYUCICHUL NPU peuleHuu NpaKmuyecKux
3a0ay u pewieHuu 3a0a4 Opyeux y4eOHbvIX npeomemos;

®  GLINONHAMb CPAGHEHUe pPe3VIbMAmMOo8 BbIYUCIEHUl NPU pPeuleHUuu NpaKmuiecKux
3a0au, 8 MOM HUcjie NPUOTUNCEHHBIX BbIUUCTEHU,

® cocmasnsaimb U OYEHUBAMb HUCIOBbIE BbLIPAICEHUS. NPU PEUeHUU NPAKMUYECKUX
3a0ay u 3a0a4 u3 Opy2ux yueOHvlX npeomMemos;

®  3anucvl@ams U OKPY2isimb YUCTI08bLE 3HAYEHUS PEANbHbIX GETUYUUH C UCTIONIb308AHUEM
PA3HBIX CUCEM UBMepeHUs.
ToxnecTBeHHBIC IPE0OPa30BaAHUA

o  Onepuposamb NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3amenem, CmeneHu c
yenviM OmpUYamenbHulM NOKA3amenem,

®  GLINOAHAMbL NPeodPA306aAHUSI YETbIX GbIPANCEHUN: OelCmeUus ¢ O0OHOYIeHAMU
(cnooccenue, evluumManue, YMHOJNCEHUE), OClUCMmEUsi ¢ MHO2OUIEHAMU (CILOJCeHUe, BblYUMAaHuUe,
VMHOJICEHUe);

®  GLINONHAMb PA3N0JNHCEHUE MHO20UNEHO8 HA MHOMXCUMeENU OOHUM U3 CHOCODO08:
8bIHECeHUe 3a CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE POPMYT COKPAUWEHHO20 YMHONCEHUS,

®  guI0enamsb K8AOpam CyMmbl U pA3HOCMU 0OHOUNEHO8;

®  PACKNA0bIBAMb HA MHONCUMENU KBAOPAMHYIU MPEXUIeH,

®  GLINOAHAMbL NPeoOPA30BAHUA  BLIPANCEHUL, COOEPHCAWUX CMEeNneHUu ¢ YeablMu
OMPUYAMENbHBIMU  NOKA3AMENAMU, Nepexooums om 3anucu 6 6ude CmeneHu ¢ Yeabim
OMpUYamenbHblM NOKA3amenem K 3anucu 8 suoe opoou,

®  GLINOAHAMbL NPeodpPaz08aHusi OPOOHO-PAYUOHANLHLIX BbIPANCEHUU: COKpAWeHUe
Opobell, npusedenue aneebpaureckux opodeti Kk 0ouemy 3HameHamento, Cl0HCeHUue, YMHONCeHUe,
OeneHue aneebpauyeckux opodeil, 8036e0eHUe aleedpauyeckol Opoou 8 HamypaIbHyio U Yeayio
OMPUYAMENbHYIO CIeNneHb,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHUL, COOEPAHCAUUX KEAOPAMHbIE KOPHU,

®  guldenamb K8aopam CyMmbl UIU PASHOCIU OBYYILEHA 8 BbIPANCEHUSX, COOEPHCAUUX
K8a0pammbvle KOPHU,

®  BLINOIHAMb NPEOOPAZOBANUS BLIPANCEHULL, COOEPHCAUUX MOOYTb.



B noBce1HeBHOM KU3HM U TIPU U3YYEHHH APYTUX MPEIMETOB:

®  BLINOIHAMb NPEOOPA30BAHUS U OCUCMBUS C YUCLAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM
suoe;

®  GLINOAHAMbL NPeoOPA306aAHUs ANICeOPAUUECKUX BbIPAJICEHUN NPU peuleHul 3a0ay
Opyeux yueOHblX npeomemos.
YpaBHeHUsI 1 HEPABEHCTBA

o  Onepuposame NOHAMUAMU: YPAGHEHUE, HEPABEHCMBO, KOPEeHb YPABHEHUs, peuleHue
HepAaseHCcmed, PAGHOCUNbHbIE YPAGHEHUs, 001ACmb onpedeneHus YpaeHeHus (HepaseHcmad,
cucmembl YpagHeHUll Ul HEPABEHCME);

®  pewiams JUHEUHble YPAGHEHUs U VPABHEHUS, C80OUMble K JTUHEUHbIM C NOMOWbIO
MOAHCOECMEEHHbIX NPEOOPA30BAHULL,

® pewams KEAOpammuvle YPAGHEHUs U YPAGHEHUs, CB0OUMble K KE8AOPAMHBIM C
ROMOWBIO MOACOECMBEHHBIX NPEOOPA3Z06AHUIL,

®  peuwamsb OpOOHO-TUHEUHbLE YPABHEHUS,

® pewams  npocmeluiue  UPPAYUOHANIbHLIE — YDABHEHUA  8U0d 1ff (x):a,
V() =49 (%)

n

®  pewams ypagneHus guda X =4a;

®  pewams YpasHeHUs CNOCOOOM PA3ONCEHUSA HA MHONCUMENU U 3AMeHbL NePEMEHHOUL,

®  UCNONL308AMb MEMOO UHMEPBANO8 OJisl PEULeHUs. YeablX U OPOOHO-PAYUOHATLHBIX
HepaseHcmae;

®  pewams nuHelHble YPAGHEHUs U HEPABEHCNBA C NAPAMEMPAMIU;

®  peuams HeC0NHCHbLE KBAOPAMHbLE YPABHEHUS C NAPAMEMPOM,

®  peuams HeCI0NHCHbLE CUCTNEMbL TUHEUHBIX YPABHEHULL C NApAMempamu,

®  peuams HeC0NHCHbLE YPABHEHUS 8 YebIX YUCTAX.
B noBce1HeBHOM KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

® cocmasnams U peulamv JUHEUHble U K8AOPAMHblE YPAGHEHUs, VPAGHEHUs, K HUM
c80O0AWUECS, CUCMEMbl TUHEUHbIX YPAGHEHUN, HePABEeHCME NPU PeueHUU 3a0ay OpYeux y4eOHbIX
npeomemos;

®  GLINOAHAMb OYEHKY NPABOON0000Us. pe3yIbmamos, Noay4aemvlx Npu peuleHuu
JIUHENHbIX U KBAOPAMHBIX YPAGHEHUL U CUCeM JUHEUHbIX YPAGHEeHUll U HEepaeeHCmE npu
peuileHul 3a0ay opyaux yieOHvlx npeomMemos;

®  guIOUpamb coomeemcmsylouue YpPasHeHus, HePpaseHCmed UlU Ux cucmemvl OJisl
COCMABIEHUsI MAMeMaAmuieckol Mooenu 3a0aHHOU PearbHOU CUMyayuu Ui HpUKIAOHOU
3a0auu;

®  yMemb UHMEPNPEMUPOBAmMb NOJYYEHHbI NPU pPeuleHUU YPAaeHeHUs, Hepa8eHCmsed
UU cucmemsl pe3yibmam 6 KOHmexkcme 3a0AHHOU PeanbHOU CUMYayuu Uiy NPUKIAOHOU 3A0ayu.
DOyHKIUHA

o Onepuposamv RNOHAMUAMU: DYHKYUOHANbHAS 3A6UCUMOCTL, (DYHKYUS, epagux
@dynKryuu, cnocobwl 3a0anus GyHKYuU, apeymeHm u 3HaveHue GyHKyuu, 0o1acme onpeoeieHus u
MHOJCECB0  3HAYEHUN  (YHKYUU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMb (YYHKYUU, YeMHOCMb/HeuemHOCMb YHKYULU,

o cmpoumv  2cpaguKku  JUHEUHOU,  K8AOpamuuHou  @QYHKYuu,  0Opamuou

NPONOPYUOHATILHOCIU, PYHKYUU 6UOA: Y = a+Lb vy =~xy=¥x, y=|x;
X+

® Ha npumepe KEAOPAMUYHOU QYHKYUU, UCNOIb306AMb NPeodpaz08anus epagura
@yuxyuu Y=F(x) ona nocmpoenua epapuxos gynkyuii y — af (kx+b)+c;



® cocmaenams YpaeHeHus NpAMOU NO 3A0AHHBIM YCI08UAM: NpoXooAuel uepe3 06e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Osuell uepe3 OAHHYIO MOYKY U NAPALIeNbHOU
OaHHOU NPAMOU;

® uccredosamov yHKYUIO o ee epaghuxy;

®  HAXOO0UMb MHOJCECMBO 3HAYEHULl, HYIU, NPOMENCYMKU 3HAKONOCMOSIHCMEA,
MOHOMOHHOCMU KBAOPAMUYHOU DYHKYUU,

®  onepupogamv NOHAMUAMU: NOCIE008AMENbHOCHb, APUPMEMUUecKas npospeccus,
2eomempuieckas npoepeccusl;

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2EOMEMPUUECKYIO NPOZPECCUTO.

B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH JPYTUX MPEAMETOB:

®  ULIIOCMPUPOBATL C NOMOWBIO ePAPUKA PedbHYI0 3a8UCUMOCTb UTU NPOYECc NO UX
XapakmepucmuKkam,

®  UCNONBL308AMb CEOUCMBA U 2PAPUK KEAOPAMUUHOU (YHKYUU NPU PeleHUU 3a0ad U3
Opyaux yueoHblx npeomemos.

TexcToBbI€E 3aH0a4N

e Pewamb npocmeie U CI0JXHCHble 3aA0ayl PA3HLIX MUNOS, 4 MAKHCe 3a0ayu
NOBbIULEHHOU MPYOHOCMU,

®  UCNONL308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CLONCHBIX 3a0ay OJis
NOCMPOeHUsl NOUCKOBOU CXeMbl U PeuleHUst 3a0ay,

®  paziuuames mMooeib mekcma u Mooelb peuleHus 3a0aqi, KOHCMpPYUposams K 0OHOL
MoOenu peuteHUs HeCI0HCHOU 3a0ayu pasHble MOOeIU MeKcma 3a0adu;

®  3HaAmMb U NpUMeHsmMb 00a cnocoba noucka peutenus 3aday (om mpeOOBAHUS K
VCILOBUIO U OM YCI08USL K MPeb0BAHUIO);

®  MOOenUupo8amsb paccyicoenus npu NOUCKe peuenus 3a0a4 ¢ NOMOWbIO epagp-cxemvl,

®  gblOeNAMb IMANbL PeUleHUs 3a0adU U COO0ePIHCAHUE KaHO020 Imana,

*  yMemb GbIOUPAMb ONMUMALLHBIL MEMOO PeueHUss 3a0ayu U 0CO3HABAMb 6blOOD
Memooa, paccmampuéams paziuyHble Memoobl, HAXOOUMb PA3Hble pPeuleHus 3a0aqu, eciu
B03MOJCHO,

®  QHAIUBUPOBAMb 3AMPYOHEHUs NPU PEUEHUU 3a0aYy,

®  GLINOAHAMb PA3IUYHbLE NPeoOPA308AHUSL NPEOTONCEHHOU 3A0ayu, KOHCMPYUPOSAMb
HO8ble 3a0a4u U3 OAHHOU, 8 MOM Yucie ooOpamHule;

®  UHMEpPNpemuposams GbIYUCIUMENbHbIE pe3yabmamysl 8 3adave, UCCLe008amy
NOJYYeHHOe peulerue 3a0ayul,

®  QHAMUBUPOBAML  BCEBOZMOMNCHBIE —CUMYAYUU  B3AUMHO2O  PACHOJIONCEHUSI  O8YX
00bEeKMOo8 U U3MEHeHUe UX XAPAKMEPUCMUK NPU COBMECMHOM OBUICEHUU (CKOPOCMmb, 8peMsl,
paccmosiHue) npu peuleHuu 3a0ay Ha O0sudceHue 08yX 00beKmo8 KaK 8 O0OHOM, MaK U 8
HPOMUBONONIONCHBIX HANPABTIEHUSAX,

®  UCCTe008aMb BCEBOZMONCHBIE CUMYAYUY NPU PEUeHUU 3a0ay Ha 08UdICEHUe NO peKe,
PAccMampusams pasHvle CUCHEeMbl Omcyema,

®  pewams pazHooOpaA3Hble 30U «HA HACMUY,

® pewams U 0OOCHOBLIBAMb CB0€ peuleHue 3a0ay (8bl0eNAMb MAMEMAMULECKYHO
OCHOBY) HA HAXOJHCOEHUe YaACMU YUCAA U YUCTA NO €20 YACIU HA OCHO8E KOHKPEMHO20 CMbICId
opoou;

®  0CO3HABAMb U 0OBACHAMb UOCHMUYHOCHb 3A0ay PA3HBIX MUNOE, C8A3bIBAIOUUX MPU
BeNUYUHBL (HA pabomy, HA NOKYNKU, HA OBUMNCEHUE), 8blOeSAMb MU GEIUYUHbL U OMHOULEHUS
MedHCOYy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ay, KOHCMpPYupoeamv cOOCMBEHHble 3a0ay
VKA3AHHBIX MUNOS,

®  gnademv OCHOBHbIMU MEMOOAMU peuleHUs 3a0ay Ha CMeCU, CNIA8blL, KOHYEHMPayuu,

®  pewams 3a0auu Ha NPOYEHMbL, 8 MOM YUCILe, CLONCHbIE NPOYEHMbl ¢ 0O0CHOBAHUEM,
UCNONb3YA pa3HbLE CNOCOObI;



®  pewams jo2utecKue 3a0aiu PazHbLMU Cnocodamu, 8 mom Yucie, ¢ 08yMs O10KAMU U
¢ mpems O10KaMu OAHHBIX C NOMOWbIO MAOIUY,

® pewams 3a0auu NO KOMOUHAMOpUKe U Meopuu BeposimHocmell HAd OCHO8e
UCNONIL30BAHUS UZYYEHHBIX MEMOO08 U 0O0CHOBLLBAMb pelleHUe,

®  pewams HeClONCHbLE 3a0ayU N0 MAMEMAmu4eckol CIMamucmuKe;

®  0snademb OCHOBHBIMU MEMOOAMU PEUEHUs. CIOJNCEMHbIX 3a0ay. apuhmemuyecKkull,
aneebpauveckuil, nepedbop eapuanmos, 2eoMempuiecKull, 2paguueckull, NPUMEHsIMb UX 8 HOBbLX
1O CPABHEHUIO C U3VHUEHHBIMU CUMYAYUSIX.
B noBceHeBHOM KU3HM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:

®  gbloenamb NpU peuleHuu 3a0ay XapaxKmepucmuku paccmMampuéaemMol 6 3aodaue
cumyayuu, OmiudHble OMm peaibHuIX (me, om KOMOpPbIX adCmpasupos8anicy), KOHCMpPYuposams
HO8ble CUMYayuu ¢ Y4emom IMux Xapaxmepucmuk, 6 YACMHOCMU, NPU pPeueHuu 3a0ay Ha
KOHYEeHMpayuu, y4yumléams NIOMHOCHb 8elecmad;

®  pewams u KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs. PeAlbHbIX CUMYayull,
8 KOMOpbIX He mpeOyemcsi MOUHbIL BbIYUCTUMENbHBIL Pe3YIbman,

®  pewams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBAS PA3Hble CUCIEMbl OMCYemd.
CraTucTuKa ¥ TeOpHUs BEPOATHOCTEH

e  Onepuposamv nowsmuaMu: cmojbuyamvle U Kpy2osvie Ouacpammvl, MmMabIuybl
OaHHbIX, CpeOHee apugmemuyecKoe, MeOUaHa, Hauboabulee U HauMeHbllee 3HAYeHUs. 8bIOOPKU,
pazmax 6bloopKuU, OUCHepCUsi U CMAHOAPMHOe OMKIOHEeHUe, CLYYAUHASI USMEHYUBOCb,

®  u3greKamv UHGOpMAYUO, NPEeOCMAGIEeHHYI0 8 mabauyax, Ha OuUaspammax,
epagukax;

® cocmasnsimes madIUYsl, CMPOUMb OUASPAMMbBL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepuposéamv NOHAMUAMU: DAKMOPUAT YUCLA, NEPECAHOBKU U COYEMAHUS,
mpeyeonvhuk Ilackans,

®  NPUMEHAMb NPABULO NPOU3BEOEHUs NPU PEUeHUU KOMOUHAMOPHBIX 3a0al,;

®  onepupoéamv NOHAMUSIMU. CAYYAUHBIL ONbIM, CAVHAUHBIL 6bIO0P, UCNbIMAHUE,
aleMeHmapHoe  CayyaiHoe cobvimue (UCX00), Klaccuueckoe OnpeoeieHue 6eposimHOCHmuU
CYUALHO20 CODLIMUSL, ONEPAYUU HAO CYUAUHBIMU COOLIMUAMU,

®  npeocmasisims UHGOPMAYUio ¢ NOMOWbIO Kpy2oe Jiliepa;

® pewams 3a0auu HA GbIYUCIEHUE BEPOSIMHOCMU C NOOCYEMOM KOJIUYECmEd
8APUAHMOE C NOMOUBIO KOMOUHAMOPUKU.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  u381EKAMD, UHMEPNPemuposams u npeobpazoevieams ungopmayuro,
NPeOCMAsIeHHyl0 8 MmadIuyax, Ha Ouazpammax, 2pagukax, Oompaxicarowylo Cceolucmed u
XapakxmepucmuKu peaibHblX RPOYecco8 U a61eHuUll;

® onpedenamv Cmamucmudeckue XapaKxmepucmuxku —6blOOpoK no  mabauyam,
ouazpammam, epapuram, GbINOIHAMb CPABHEHUE 8 3A8UCUMOCIU OM Yelu peueHus 3a0ayu;

®  OYeHUBAMb BEPOSIMHOCNb PEAIbHbIX COOLIMULL U SI8TIEHU.
I'eomerpnueckue Gpurypsl

e Onepuposamb NOHAMUAMU 2EOMEMPUYECKUX Pucyp;

®  u3gleKamb,  UHMEPNpemuposams U npeobpazoevleamv  UHGOpMAyUur O
2eomempuieckux ueypax, npeocmasienHyIo Ha 4epmexcax,

®  npumeHAmb 2eomempuueckue Gaxkmol O peuleHus 3a0ay, 6 MOM YUCIe,
NPeOnonazaruux HecCKOJIbKO Wa208 peueHus;

*  dopmyruposamv 6 NPOCMEUUUX CTYYAAX CBOUCMBA U NPUSHAKU (ucyp,

®  00KA3bIBAMb 2eOMeMPUiecKue YmeEepHcOeHUs,

® guademv CMAHOAPMHOU Kaaccugukayuel nNIOCKUX ¢ueyp (mpeyeorbHuKos u
Yemulpexy201bHUKOB).
B noBceaHeBHOI1 ;KM3HU M IPU U3YYEeHHH IPYTUX NMPEAMETOB:



®  UCNONL306aMb  CEOUCMBA  2eOMempuyYecKux  @ueyp O0asa  peuleHus  3a0ay
NPAKMUYeCcKo2o Xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.
OTHomeHust

o  Onepuposame NOHAMUAMU: PABEHCMBO (ueyp, pasHvle Gueypol, PABEHCMBO
MpeyeoNbHUKO8, NAPALIEIbHOCMb  NPSIMbIX, NEPREHOUKYISPHOCMb NPAMbIX, Velbl MeHCOy
NpAMbIMU, NEePREeHOUKYIAD, HAKIOHHAs, NpoeKyus, nooodue ¢ueyp, nooobuvie uaypsl,
nO00OHbBLEe MPeYeOIbHUKU,

®  npumenamv meopemy Paneca u meopemy 0 NPONOPYUOHANLHLIX OMPE3KAX Npu
peutenuu 3a0a4;

®  Xapakmepuzo8amv G3AUMHOE PACNONOJCEHUe NPSAMOU U  OKPYICHOCMU, O08YX
OKDYHCHOCMELL.
B noBceHeBHOI ;KM3HU M NIPU U3YYE€HHH JPYTUX NPEAMETOB:

®  UCNONL308AMb OMHOWEHUSL OJISL PEUEHUs 3a0aU, BO3ZHUKAIOWUX 8 PeaibHOU HCUZHU.
N3mepennsi u BbIYHCIEHHS

o  Onepuposamb npedCmMasieHUsMU 0O OauHe, NIOWAOU, 0Obeme KaK BeNUYUHAMU.
Ipumensmo meopemy Ilugpazopa, gpopmyner niowaou, obvema npu peuleHuu MHO20UAL08bIX
3a0au, 8 KOMOPbLIX He 6Ce OaHHble NPEOCMABIEHbL IBHO, A MPebYIOm 8bIYUCIEHUL, ONEPUPOBAND
bonee WUpoKUM KOIUYecmeom hopmyn ONUuHbL, NIOWAOU, 00beMd, 8bIYUCTAMb XAPAKMEPUCTUKU
KOMOUHayuti Queyp (OKpysCcHocmeli U MHO20Y20NbHUKO8) BbIYUCIAMb PACCMOAHUS MeHCOY
Queypamu, npumeHames mpucoHomempudeckue Qopmyavl Ol GbIYUCIEHUU 8 DOlee CIOHCHBIX
CYUAsIX, NPOBOOUMb BbIYUCAEHUS. HA OCHOBE PABHOBEIUKOCU U PABHOCOCMABIEHHOCMU,

®  1POBOOUMb NPOCMblE BLIYUCTIEHUS HA 00BEMHBIX MeNax,

o popmyruposams 3a0ayu HA GbIYUCIEHUE OTUH, NIOWAdel U 00beMO8 U Peulams Ux.
B noBceHeBHOI ;KM3HM M NIPU U3YYE€HHH JPYTUX NPEAMETOB:

®  1POBOOUMD BLIYUCTIEHUSL HA MECHHOCMU,

®  npuMeHsmMb GOPMYIbL NPU  GLIYUCICHUSX 8 CMENCHLIX YYeOHbIX npeoMemax, 6
OKpydHrcaroujeti OeticmeumenrbHOCmu.
I'eomeTpuUecKHe MOCTPOEHUS

o z06padicamv  ceomempuyeckue @Queypbl N0 MEKCMOBOMY U  CUMBOIbHOMY
ONUCAHUIO;

®  CB0DOOHO ONEPUPOBAMb YEPMENHCHBIMU UHCINPYMEHMAMU 8 HECILONCHBIX CVUASX,

®  GLINOAHAMbB NOCMPOCHUS MPEYCONbHUKOS, NPUMEHAMb  OMOeIbHble Memoobl
ROCMPOEHUL YUPKYJIeM U TUHEUKOU U NPO8OOUMb Npocmetiuue UCCi1e008aHUS YUCLA PeUleHULL

®  u300padicamv mMunosvle NIOCKUe @ueypvl U O0OvbeMHble mend ¢ NOMOWbIO
NPOCMeUuuUx KOMNbIOMeEPHbIX UHCIPYMEHMO8.
B noBceiHeBHO KU3HM ¥ TIPH U3YYEHHH JAPYTUX MPEIMETOB:

®  BLINOAHAMb NpOCMeluue NOCMPOeHUs HA MeCIMHOCMU, HeoOXo0uMble 8 PedlbHOl
HCU3HU,

®  OYeHUBAMb Pa3Mepbl PeabHblX 00bEKMO8 OKPYACAIOUe20 MUPQ.
IIpeoOpa3oBanus

o  Onepuposamv nouamuem OBUdNCEHU U NpeodPA308anusi noooodus, 61ademv
npuemamu noCmpoeHust ueyp ¢ UCHONb308AHUEM OBUNCEHUL U NPeoOpa3z08anuil. noooous,
NPUMEHAMb NOJYYEeHHble 3HAHUA U ONbIM NOCMPOEHUL 8 CMENCHbIX NpeoMemax U 6 peanbHbiX
CUMYayUusx OKpyscaouje2o mupa,

e cmpoums ¢hucypy, nOO0OHYIO OAHHOU, NONBL30BAMBCSA CEOUCMBAMU NOO0OUSA O
000CHOBaHUSL CBOUCME huyp;

®  NpUMEeHAmMb CBOUCMBA O8UMNCEHUNl Ol NPo8edeHUsi Npocmeuuux 000CHOBAHUL
ceoticma ghuzyp.
B noBceaHeBHOI1 ;KM3HU M IPU U3YYEeHHH IPYTUX NMPEAMETOB:



®  NpUMEHAMb CEOUCMBA OBUJNCECHUU U NPUMEHIMb No00due 01 NOCMPOeHUll U
BbIYUCTICHULL.

BekTopbl M KOOPAHHATHI HA TJIOCKOCTH

e  Onepuposamv NOHAMUAMU BEKMOP, CYMMA, PA3HOCMb BEKMOpPO8, NPOU3eedeHuUe
8EKMOpA HA YUCIIO, Y20l MeXCOY 8eKMOPAMU, CKANAPHOE NPpOoUu3gedeHue 8eKmopos, KOOpOUuHambl
Ha NIOCKOCMU, KOOPOUHAMbL 6EKMOPA;

®  GLINONHAMbL OeUCmBUs HAO BeKMOpamMu (Clodcenue, 8blYUMAHUE, YMHOJNCEHUE Ha
YUCTI0), BLIUUCTIAMb CKATISIPHOE NPOU3BEOeHUe, ONPedeiamb 8 NPOCMEUUX CLYUAsX Y20l MeHCOY
BEKMOPAMU, BbINOIHAMb PA3N0NCEHUE 6eKMOpA HA COCMAGNAIOWUe, NPUMEHAMb NOJYYEeHHble
3HaHUsA 8 u3uKe, NONBL30BAMbCA DOPMYIOU BLIYUCIEHUS PACCMOAHUL MeHCOy MOYKAMU NO
U38ECMHbBIM KOOPOUHAMAM, UCNONIb308AMb YPAGHEHUSL (Yucyp 01 peuleHus 3a0ay,

®  NpUMEHAMb 6eKMOpbl U KOOPOUHAMbL OISl PeuleHUus 2eoMempuyeckux 3a0ad Ha
8bluUCTeHUE ONUH, Y2ll08.

B noBceHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

®  UCNONBL308aMb NOHAMUSL 8EKMOPO8 U KOOPOUHAm OJisl peuleHus 3aoay no ¢usuxe,
eeozpaghuu u opyaum yueoOHviM npeomMeman.
HcTopusi MaTeMaTHKHU

o  Xapaxmepuzosamo 6KIAO 8blOAIOWUXCL MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U
UHBIX HAYYHBIX oDacmell;

®  nOHUMAmMb Poib Mamemamuxu 6 pazsumuu Poccuu.

MeToabl MAaTEMATHKH

o Jcnonw3ys usyuenHvle Memoovl, Nposooums  O0O0KA3AmMenbCmeo,  GblNONHAMDb
onposepaicenue;

®  gblOUPAMb U3VUEHHbIe MemOoObl U UX KOMOUHAYUU OJisl peuleHus Mamemamudeckux
3a0ay;

®  UCNONbL308AMb MamemMamudecKkue 3HAaHus O ONUCAHUA 3AKOHOMepHOCmel 8
OKpyHcaroujeti 0eticmeumenrbHOCmu U NPOU3Be0eHUsIX UCKYCCMEa,

®  npuMeHAmb  Npocmeluiue  NPOSPAMMHbIE  Cpeocmed U INeKMPOHHO-
KOMMYHUKAYUOHHbBLE CUCEMbl NPU PeUleHUU MAmeMamuyeckux 3a0au.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYMThCSl B 7-9 Kilaccax AJs yCHemHOro
NPOAOJIKeHUsI 00pa30BaHUs HA YIJIy0JIeHHOM YPOBHeE
DJieMeHThI TEOPUH MHOKECTB U MATEMATHYECKOI JIOTUKH

e  CBOGOXHO ONEPHPOBATH’ MOHATHAMH: MHOKECTBO, XapaKTEPHCTHKH MHOKECTBA,
AJIEMEHT MHOJKECTBA, IIyCTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBO, IOJMHOXKECTBO,
NPUHAIEKHOCTh, BKITFOUEHHE, PABEHCTBO MHOKECTB, CITIOCOOBI 33/IaHUEe MHOJKECTBA,

®  33/1aBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMH;

®  MPOBEPATH BHIMOJHEHHE XapaKTEPUCTUUIECKOTO CBOMCTBA MHOYKECTBA;

e CBOOOJHO ONEPHPOBATH MOHATHUSMH: BBICKA3bIBAHWE, WCTUHHOCTh H JIOKHOCTH
BBICKA3bIBAHUS, CIIOXKHBIC U MPOCTHIC BBICKA3bIBAHMS, OTPUIIAHUE BHICKA3bIBAHUIA, HCTHHHOCTH U
JIOKHOCTh YTBEPXKJACHUS M €ro OTPHUIAHUS, ONepalid HaJ BBICKA3bIBAHUSIMU: W, WIH, HE,
YCIIOBHBIE BBICKA3bIBaHUS (MMIUTUKALINN);

®  CTPOUTH BHICKA3bIBAaHUS C UCIIOJIb30BAHUEM 3aKOHOB alTeOphl BHICKA3HIBAHUH.

B noBceiHeBHO KU3HM U TIPH U3YYEHHH JAPYTUX NMPEIMETOB:

®  CTPOWTH PACCYXKJICHHS Ha OCHOBE MCIIOIb30BAHUS TIPABHUII JIOTUKH;

®  WCNONB30BaTh MHOMKECTBA, OMNEpalil C MHOXKECTBaMH, WX Tpaduveckoe
NpeCTaBICHNUE IS OMMCAHUS PEAbHBIX MPOIECCOB W SBICHHIA, NMPH PEUICHUHU 3a1ad JIPYTHX
y4eOHBIX IPEAMETOB.

2 3IL€CL " Jajee — 3HaTb ONMPEACICHUC TOHATHSA, 3HATh U YMETb JOKAa3bIBATh CBOICTBa (HpI/I3HaKI/I, €CJIM OHHU CCTI))
TMOHATHA, XapaKTECPHU30BaATh CBA3U C APYTUMU NOHATUAMU, HIPEACTABIIAA OAHO MMOHATHUC KaK 4aCTb HEJIOCTHOI'O
KOMIIJICKCA, UCII0JIB30BATh ITOHATUC U €TO CBOIicTBa IIpyu MpoOBEACHUN paccymneHnﬁ, JA0Ka3aTeJIbCTB, pCIICHUN
3ajJad4.



Yuciaa

e (CB00OAHO ONEPHPOBATH MOHATHSMU: HATYypaJbHOE YHCIO0, MHOYKECTBO HATYPAIbHBIX
YHCeN, IeJI0E YHCI0, MHOXECTBO ILEJBbIX YHCelN, OOBIKHOBEHHAas ApPOOb, NeCsITUYHas IpoOb,
CMEIIaHHOE YHCJI0, PAllMOHAIBHOE YUCIIO, MHOYKECTBO PAllMOHAIBHBIX YUCEN, UPPALOHATIBHOE
YHUCI0, KOPEHb CTENEHH 1N, JACHCTBUTENBHOE YHCIO, MHOXKECTBO JEHCTBHTEIBHBIX YHCEI,
reoOMeTpUYecKasl WHTEPIpETalys HATypalbHBIX, IEJbIX, PAlMOHAIBHBIX, JACHCTBUTEIBHBIX
YHCEIT;

® T[OHMMaThb M OOBSICHATH PA3HUIY MEXKIy MO3MIMOHHOH W HENO3UIMOHHOM
CHCTeMaMH 3aIlUCH YHCelT;

®  TIEPEeBOJUTH YUCIIA U3 OAHOM CHCTEMBI 3aIUCH (CUCTEMBI CUMCIICHUS) B IPYTYIO;

e JIOKa3bIBaTh W WCIOJB30BaTh MPU3HAKK Jaeaumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI U TIPOU3BEICHUS YMCET IPH BHITIOJTHEHUH BHIYMCICHUH U PEILICHUHN 33/1a4;

®  BBINOJNHATH OKPYIJICHWE PAlMOHAIBHBIX M HPPAIMOHAIBHBIX YHCEN C 3aJaHHOM
TOYHOCTBIO;

®  CpaBHUBATh JICHCTBUTEIBHBIC YHCIIA PA3HBIMH CIIOCOOAMU;

®  YIOPSAAOYHMBATH YMCIIA, 3aMCAHHBIC B BHJEC OOBIKHOBEHHOW M JECATUYHOHN Ipodw,
YHCIIa, 3alMCaHHBIE C UCIIOIb30BaHNEM apH(PMETHYECKOTO KBaJPaTHOTO KOPHS, KOPHEH CcTeleH:
Oounplie 2;

e nHaxoauth HOJl m HOK wumcen pasHbIMH cllocOOaMH M HCHOJIB30BaTh WX IPH
peLIeHUN 3a1ay;

® BBINOJHATH  BBIYHCICHHA W [peoOpa3oBaHUs  BBIPAKEHHUH,  COACPKAIINX
JeMCTBUTENLHBIC YHCIIA, B TOM YUCIIE KOPHU HATYPaJIbHBIX CTETICHEH.
B noBceIHeBHOI KU3HHU M NIPH H3YyYEeHHUH APYTUX MPeIMeTOB:

®  BBHINOJHATH M OOBACHATH PE3YJbTaThl CPABHEHHS PE3yJbTaTOB BBIYUCICHHUHA IPH
pEIIeHNH MPaKTHYECKUX 33134, B TOM YHCJIE MPHOIMKEHHBIX BBIYMCIICHUH, UCTIONB3Ys pa3HbIe
crocoObl CpaBHEHMUI;

®  3aMUCHIBaTh, CPaBHUBATh, OKPYIJISATh YHCIOBBIE JaHHBIE PEATbHBIX BEIUYHH C
UCTIOJI30BAHUEM PA3HBIX CUCTEM U3MEPEHUS;

®  COCTaBJIAThH U OLICHWBATh PA3HBIMH CIIOCOOAMHU YMCIIOBBIE BBIPAKEHUS MIPU PEILICHUH
NPaKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTUX YUeOHBIX IPEIMETOB.
ToxnecTBeHHBbIE IPe0OPa30BAHUA

e (CB000aHO ONEpUPOBATH MOHATUSAMH CTEIICHHU C LIETIBIM U JPOOHBIM MOKa3aTeIeM;

®  BBHINOJHATH JIOKA3aTEIbCTBO CBOWCTB CTENEHH C LEJIBIMH M JPOOHBIMU
MOKa3aTessIMH;

® ONEpUpOBATH MOHATUSAMH «OJHOUIEH», «MHOTOWIEH», «MHOTOWIEH C OAHOM
HNEPEMEHHOI», «MHOTOWIEH C HECKOJBKHMH MEePEeMEHHBIMUY», KO3(QQHUIMEHTh MHOIOYJIEHA,
«CTaHJapTHAas 3aICh MHOTOYIECHA, CTENEHb OJIHOWICHA M MHOTOUJICHA;

e CBOOOJHO BJaJeTh NMPHUEMaMU NpPeoOpa3oBaHUS IENBIX M JIPOOHO-PALIMOHAIBHBIX
BBIPAKECHMUI;

®  BBHINOJHATH PA3JIOKEHHE MHOTOWICHOB Ha MHOXHTEIH Pa3HBIMH CIIOCO0aMH, C
HCTIOJI30BaHUEM KOMOHWHAITMI PAa3INYHBIX TIPUEMOB;

® uCnonb30BaTh TeopeMy Buera m Teopemy, oOpaTHyto Teopeme Buera, mis moucka
KOpHEH KBaJIpaTHOTO TpeX4eHa W JUId pelIeHMs 3ajad, B TOM YHCIe 3a/1a4 ¢ IapamMeTpaMy Ha
OCHOBE KBaJIPATHOTO TPEXUJICHA;

®  BBINOJIHATH JIEJICHUE MHOTOYWIEHA HA MHOTOUIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBaJpPATHHIX KOPHEH M KOpHEil cTenenu N,

®  BBINOJHATH MPeoOPa30BaHMs BBIPAKEHHN, COAEPKANINX KBaIpaTHbIE KOPHU, KOPHH
CTemneHu N,

e CBOOOJHO ONEPUPOBATH MOHATHIMU «TOXIECTBO», «TOXKIECTBO HAa MHOXKECTBEY,
«TOKIECTBEHHOE IPeoOpa3oBaHUEY;



®  BBINOJHATH Ppa3IUYHBIe NPeoOpa3oBaHUS BBIPAKEHHM, COACPKAIIUX MOJYJIH.

() =
B noBceHeBHOI KM3HM M IPU U3YYEHHUH JPYIHX PEAMETOB:

®  BBINOJIHATH NMPEOOPa3OBAHMS U JEHCTBUS ¢ OYKBEHHBIMU BBIPAKCHHUSIMHU, YHCIIOBBIC
KO3(PPHUIIMEHTHI KOTOPHIX 3aIMCAHBI B CTAHAAPTHOM BHJIE;

®  BBHINOJHATH NPEOOpPa3OBaHMs PALMOHAIBHBIX BBIPAKEHUN IMpPU PpEIICHUH 3a1ad
JpYrux y4eOHBIX MPEAMETOB;

®  BBINOJHATH MPOBEPKY MPaBAONONO0OUS (U3MYECKUX U XHUMHUUYECKUX (opMya Ha
OCHOBE CPABHEHUS Pa3MEPHOCTEN M BaJICHTHOCTEH.
YpaBHeHusI 1 HEPaBEeHCTBA

e (CBoOomHO omEepUpoBaTh MOHATHSMU: YpaBHEHHE, HEPAaBEHCTBO, PaBHOCUIIbHBIC
YPaBHEHMsT M HEPABEHCTBA, YPAaBHEHHUE, SBIIAIOLICECS CIEICTBUEM JPYroro ypaBHEHHS,
YpaBHEHUS, PAaBHOCUJIbHBIE HA MHOXKECTBE, PABHOCUJIbHBIE TPEOOpa30BaHsl ypaBHEHUH;

e pewlaTh pasHble BUAbl YPAaBHEHUH M HEPABEHCTB M MX CHCTEM, B TOM YHCIE
HEKOTOpbIe ypaBHEHUs 3 U 4 cTeneHel, ApoOHO-pallMOHaIbHbIE U UPPALIMOHAIbHBIE,

e  3HATh TeopeMy Buera [uis ypaBHEHUH CTEIIEHH BBILLIE BTOPOU;

® [IOHUMAaTh CMBICII TEOPEM O PABHOCWUJIBHBIX M HEPABHOCWJIBHBIX IPEOOpPa30BAHUSIX
YpaBHEHUN U yMETh UX JOKa3bIBaTh;

®  BJIAJCTh Pa3HBIMU METOJAMH PELICHUs YPaBHEHUIl, HEPABEHCTB U X CUCTEM, YMEThb
BBIOMPATh METOJI PEHICHUSI 1 0OOCHOBBIBATH CBOW BBIOOD;

®  UCINOJIB30BaTh METOJ MHTEPBAJIOB JJIsl PEIICHUS HEPaBEHCTB, B TOM YHCIE IPOOHO-
paLMOHATIBHBIX U BKJIIOYAIOIIMX B C€0s1 UPPALIMOHAJIbHBIE BBIPayKEHMUS,;

e pemiath alredpanyecKkue ypaBHEHUS U HEPABEHCTBA U UX CUCTEMBI C IapaMeTpamu
anreOpandecKuM U TpapuuecKuM METOJaMU;

®  BJAJETh pa3HBIMU METOJIaMH JIOKa3aTeIbCTBA HEPABEHCTB;

®  peulaTh ypaBHEHHUS B IIEJIbIX YUCIIAX;

e u300pakaThb MHOKECTBA Ha IJIOCKOCTH, 3aj[aBaeMble ypaBHEHUSMHU, HEPABEHCTBAMHU
U UX CUCTEMaMH.
B noBceHeBHO KU3HM M NIPM U3Y4YEHHH APYTUX NMPeJIMeTOB:

®  COCTaBJIATh M PELIATh YpPaBHEHUS, HEPABEHCTBA, MX CUCTEMbI NP PELICHUU 3a/1ad
JIPYTUX y4eOHBIX NPEAMETOB;

®  BBINOJHATH OLEHKY NPaBJONOJO0US pE3yJlbTaTOB, MOIY4aeMbIX IPH peIIeHUH
pa3IMYHBIX ypaBHEHUH, HEPABEHCTB M HX CHUCTEM NpPU PELICHWH 3aJad JPYrux YyueOHbIX
MIPEIMETOB;

® COCTaBJIATh M pelIaTh ypaBHEHHS M HEPABEHCTBA C IMapaMeTpaMu INpHU peleHHH
3aJa4 APYrux y4eOHBIX MPEIMETOB;

®  COCTaBJIATh YpaBHEHHE, HEPABEHCTBO WJIM HUX CUCTEMY, OMMCHIBAIOLINE DPEATHHYIO
CUTYaIMIO WM NMPUKJIAJHYIO 3a7]a4y, UHTEPIPETUPOBAThH OJyUYEeHHbIE PE3YIbTAThI.
DOyHKIUHA

e (CBo00AHO OnepUpoOBaTh MOHATHAMH: 3aBUCUMOCTD, (PYHKIIMOHAIbHASI 3aBUCUMOCT,
3aBHCHMAas U HE3aBHCHMas NepeMeHHble, (PYHKIIUS, CIOcOObl 3aaHusl QYHKIHMH, apryMEeHT U
3HaYeHue (yHKIMHU, O0JIACTh ONPEIENCHUsI U MHOXKECTBO 3HAUEHUS (QYHKUMHU, HYJIU (QYHKIHH,
MPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb (DYHKIIMM, HauOojbllee M HaMMEHbIee
3HAYeHUs, YETHOCTH/HEYETHOCTh (YHKIMM, TMEPUOAUYHOCTh (GYHKUIMH, Tpaduk (yHKUIUH,
BEpTHUKAJIbHAsI, TOPU30HTAIbHAS, HAKIIOHHAS! aCUMITOTHL; TpaduK 3aBUCUMOCTH, HE SBISIOLIEICS
dyHKumed,

e crpouth Tpaduku (QYHKIUN: JHUHEHWHOW, KBaApPATHYHOW, JPOOHO-THMHEHHOM,
CTENECHHO NPH Pa3HBIX 3HAYCHHUAX MOKA3ATeNIs CTCIICHH, y = |x|;

®  HUCHOJB30BaTh TpeoOpa3oBaHus rpapuka QyHKOMH y— f(x) IS HOCTPOCHUS

rpauKoB QyHKIUH y = af (kx+b)+cC



®  aHANM3UPOBATH CBOICTBA GYHKUMHU M BUJ rpadrka B 3aBUCKMOCTH OT NTApaMETPOB;

e CcBOOOJHO  ONEPUPOBATH  MOHATHSAMM:  IOCJIEIOBATENBHOCTh, OIPAaHUYEHHAs
II0CJIEI0BATENbHOCTh, MOHOTOHHO Bo3pacTaromas (yObIBarolias) Mociea0BaTelbHOCTh, IPEes
MOCJEI0BATENbHOCTH,  apu(MeTHdeckass  MpOrpeccHsi,  TeoMeTpHyecKas  mporpeccus,
XapaKTepUCTHUECKOE CBOUCTBO apu(MeTHUeCKON (reoOMeTpUYeCcKoi) IPOrpeccuu;

®  UCNONB30BAaTh METOJ MaTeMaTW4ecKOM MHIAYKIMU Uil  BbIBOAa  (opmyd,
JI0Ka3aTeNIbCTBA PAaBEHCTB U HEPABEHCTB, PEIICHUS 3a/1a4 Ha JEJIMMOCTb;

®  yCcleoBaTh [0CIEe10BATEIbHOCTH, 3aJaHHBIE PEKYPPEHTHO;

e pemath KOMOMHHMPOBAHHBIE 33Ja4d Ha apU(PMETHUECKYI0 U TE€OMETPUUYECKYIO
IPOrpeccu.

B noBceHeBHOM KU3HM M TIPH M3YYEHHHU APYTUX NPeIMeTOB:

®  KOHCTPYUpOBATh U MCCIEN0BATh (DYHKIIMU, COOTBETCTBYIOLIME PEATbHBIM IIPOLIECCAM
U SIBJIGHUSIM, MHTEPIPETHPOBATh IOJIYYEHHBIE PE3yJIbTaThl B COOTBETCTBMM CO CHELM(PUKON
HCCJIETyEMOT'0 TIpoLEcca UITU SIBJICHUS,

®  UCNOJIb30BaTh IrpadUKHU 3aBUCUMOCTEH JI MCCIEIOBAHUS PEAIbHBIX MPOLECCOB U
SIBIICHHI;

® KOHCTPYUpPOBaThb M MCCIENOBATh (DYHKIMM MPH PELICHUHU 3ajad APYTruX y4eOHbIX
IPEIMETOB, WHTEPHIPETUPOBATh MOJYYEHHBIE PE3YyIbTaThl B COOTBETCTBUHM CO CHELM(PUKON
yueOHOro npeamMera.

CraTucTuKa ¥ TeOpHUs BEPOATHOCTEH

e  (CB000AHO ONEPUPOBATH MOHATUSAMU: CTOJIOUYATHIE U KPYT'OBBIE 1HAarpPaMMbl, TaOJIULIbI
JAHHBIX, CpeaHee apupMeTHIecKoe, MeinaHa, HanOoJbIllee U HaMMEHbIIIee 3HAYEHUS! BEIOOPKH,
pa3max BbIOOPKH, JUCIIEPCUS U CTAaHAAPTHOE OTKJIIOHEHHUE, Cly4yaiiHas U3MEHYHBOCTH;

e  BEIOMpaTh HanboJee ynoOHBIH criocod mpeacTaBIeHus HH(OPMAIINHU, aIeKBATHBIN ¢
CBOMCTBAM M IIEJISIM aHaJIN3a;

®  BBIYHUCIATH YUCIIOBBIE XapAKTEPUCTUKU BBIOOPKHU;

e  CcBOOOJHO ONEpUpPOBATh MOHATUAMU: (PaKTOpUAN YUCIa, IEPECTAHOBKH, COUETAaHUS U
pasMelenus, TpeyronbHuk Ilackans;

e CBOOOJHO oOMNEpUpPOBAaTh MOHATUSAMHU: CIyYalHBIA ONBIT, CIy4alHbI BBIOOD,
UCTIBITAHNE, JJEMEHTapHOe CcllyyailHoe coObITHE (MCXOM), KIIACCHUECKOE OIpeieieHne
BEPOATHOCTH CIIy4allHOTO COOBITHS, ONEpaluy HaJ CIy4alHbBIMH COOBITHSIMH, OCHOBHbBIE
KOMOUHATOPHBIE (HOPMYJIBI;

e CBOOOJHO ONEpPUPOBATh MOHATUSAMH: CIY4YalHBIM ONBIT, CIy4alHBIH BBIOOP,
UCIIBITAaHUE, DJJIEMEHTapHOE Ciy4dailHoe coObITHe (MCXOJ), KIJIACCHYECKOEe ONpeeeHre
BEPOSITHOCTH CIYyYaHOTO COOBITHSA, ONEpaluy Haja CIydalHbIMH COOBITUSIMH, OCHOBHBIE
KOMOHMHATOPHBIE POPMYJIBL;

e 3HaTb NPUMEPBHl CIy4alHBIX BEJIWYMH, M BBIUUCIATH HMX CTATUCTUYECKHE
XapaKTePUCTHKH;

®  HCII0JIb30BaTh (POPMYIIbI KOMOMHATOPUKH MPH PEIIEHUH KOMOMHATOPHBIX 33]1a4;

e pemarh 337aud HAa BBIUMCICHHE BEPOSTHOCTH B TOM YHCIE C HMCHOJIb30BAaHUEM
dbopmy.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:

® [IpPEACTaBIATh HMH(MOPMAIMIO O pealbHbIX MpoIeccax U SBJICHUSAX CIOCOOOM,
aJIeKBaTHBIM €€ CBOMCTBAM U LIEJIH UCCIIEIOBaHUS;

®  aHANU3UpPOBaTh M CpPAaBHUBATh CTATUCTUYECKHE XapaKTEPUCTHUKH BBIOOPOK,
IIOJIyUEHHBIX B IIPOLIECCE PELICHMs NPUKIATHON 3aJauM, W3Y4YEHMs] PpEaJbHOIO SIBJICHUS,
peleHus 3aJa4i U3 IpYrux y4eOHbIX MPEIMETOB,;

®  OLIGHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUI U SBJICHUN B PA3IMUHBIX CUTYAIHIX.
TexkcroBblie 3axa4n

e PewaTe npocThle U CIOXKHBIE 3a7aud, a TaKXKeE 3aJa4d NOBBILIEHHONW TPYJHOCTH U
BBIIETIATh UX MAaTEMATUUECKYIO OCHOBY;



®  pacrmo3HaBaTh pa3HbIC BHUIIBI U TUIIBI 33]1aY;

®  UCINOJIB30BaTh Pa3HbIC KPATKUE 3aIMCH KaK MOJICIIH TEKCTOB CIIOKHBIX 3aj1a4 M 3a/1a4
MOBBIIICHHON CJIOXHOCTH ISl TIOCTPOCHUS MOMCKOBOW CXEMBbI M PEHICHHs 3aj1ay, BhIOUPATh
ONTUMAJIBHYIO JUIsl pACCMAaTPUBAaEMOM B 3a/1a4e CUTYaI[UU MOJICNIb TEKCTa 3aa4u;

®  pa3nuyYaTh MOJENb TEKCTa W MOJENb PEIICHHs 3ajJa4, KOHCTPYHPOBATh K OJIHOM
MOJIEIIN PEIICHUS CIIOKHBIX 3a/1a4 Pa3Hble MOJICIH TEKCTA 3a/1a4H;

® 3HATh U MPUMEHSITH TPH CIIOc00a MOKMCKA peICHHs 3a/1a4 (OT TPeOOBAHUS K YCIOBHIO
U OT yCITIOBHS K TPEOOBAHUIO, KOMOMHUPOBAHHBIN );

®  MOJCIMPOBATh PACCYXKJCHHS ITPH MOUCKE PEHICHUS 3a/1a4 C IOMOIIBIO Tpad-CXEMBbI;

®  BBIJICIIATH ITAIBI PEUICHUS 337]a4l U COJICPKAHNUE KaXKIIOTO ITAIa;

e yMeTh BBIOMpATh ONTHUMAJBHBIA METOJ PCIICHHS 3ala4d W OCO3HABaTh BHIOOD
METOJIa, pPaccMaTpUBaTh pPA3IMYHBIC METOJbl, HAXOIUTh pa3HbBIC PEIICHHS 3aJa4d, €CIU
BO3MOXHO;

®  aHAJIM3UPOBATH 3aTPYAHCHUS TPU PEIICHUH 3a/1a4;

®  BBINOJHATH Pa3jMYHBIC MPeoOpa30BaHUs MPEITIOKESHHOW 3a7a4d, KOHCTPYHPOBATH
HOBBIC 33]1a41 U3 JAHHOU, B TOM YHCJIE OOpaTHBIC;,

®  UHTEPIPETHPOBATH BBIUYUCIUTEIBHBIC PE3YJIbTaThl B  3ajgade, KCCICeI0BaTh
MOJIYYCHHOE PEIICHHUE 3a]1auu;

® IBMCHATH YCIOBHE 3a7ad (KOJMYECTBEHHBIC WM KA4YCCTBCHHBIC JIaHHBIC),
HCCIIEIOBaTh N3MEHEHHOE MTPe0Opa30BaHHOE;

®  AHATU3UPOBATh BCEBO3MOXKHBIC CHTYAIlUH B3aUMHOTO PACIIOJIOXKECHHUS ABYX OOBEKTOB
U M3MCHEHHE MX XapaKTEPUCTHK MPH COBMECTHOM JIBUKCHUHU (CKOPOCTh, BPEMs, PACCTOSHHE)
IpH PEIICHUH 33/1ad Ha JIBIDKCHUE JIBYX OOBEKTOB KaK B OJHOM, TaK M B MPOTHUBOIOJIOKHBIX
HAIpaBJICHUSAX, KOHCTPYUPOBATh HOBBIC CHTYallMd HAa OCHOBE U3MEHCHHUs YCJIOBUH 3a7a4ydl MPU
JIBUKCHHH T10 PEKe;

e  HcclelIoBaTh BCEBO3MOXKHBIE CUTYallMU MPU PELICHUH 3a/1ad Ha JBI)KEHUE TI0 PeKe,
paccMaTpuBaTh pa3HbIC CUCTEMBI OTCUETA;

e  pemaTth pa3HOOOpA3HBIE 33/1aYH «HA YaCTHY;

e pemarth U 0OOCHOBBIBATH CBOE PEIICHUE 3a7a4 (BBIACTSATH MATEMATHUECKYIO OCHOBY)
Ha HaXOXKJIEHUE YaCTH YMCIIa U YHCTIa 10 €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIa ApoOu;

e  OOBSCHATH WJICHTUYHOCTH 33J1a4 PAa3HBIX THIIOB, CBA3BIBAIONIUX TPU BEIMYWHBI (Ha
paboTy, Ha TIOKYIKH, HA JIBFDKEHHWE), BBIICISITH OTH BEIMYUHBI M OTHOIICHUS MEXKIY HHUMH,
MPUMEHSTh UX MPHU PEIICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIC 33]]a4 YKAa3aHHBIX THUIIOB;

e  BIAJCTh OCHOBHBIMH METOJAMH PEIICHUS 33]1a4 Ha CMECH, CIIaBbI, KOHIICHTPAIIHH,
UCIIOJTb30BATh UX B HOBBIX CHTYAIIHAX 11O OTHOIECHHUIO K U3YUYEHHBIM B IPoIlecce O0yUeHUS;

e  pemiaTh 3a7a4d Ha MPOLIEHTHI, B TOM YHCIE, CJIOKHBIE MPOIEHTHI C 00OCHOBAHUEM,
UCTIOJNIB3YS pa3HbIE CIIOCOOBI;

e  pemiarth JOTHYCCKUE 33]]a4d PAa3HBIMHU CIIOCOOAMHM, B TOM YHUCIIE, C IBYMs OJIOKaMH U
C TpeMs OJIOKaMU JTaHHBIX C TOMOIIIBIO TaOJIHII,

e pemarh 3a7a4d MO0 KOMOWHATOPHMKE M TEOPUU BEPOATHOCTEH HA OCHOBE
MCIIOJTb30BaHMs U3YUYCHHBIX METOJIOB 1 00OOCHOBBIBATH PEIICHUE;

®  pemaTh HECIOXKHBIE 337aUd IO MaTEMaTHYECKON CTaTUCTUKE;

® OBJAJeTh OCHOBHBIMH METOJAaMU PEHICHHS CIOKETHBIX 3a/ady: apu(PpMETHUECKUN,
anredpandeckuii, mepedop BapuaHTOB, T€OMETPUUECKUH, TpadUIeCKUil, MPUMEHSATh UX B HOBBIX
10 CPABHEHUIO C H3yYCHHBIMU CUTYaIHSX.

B noBceiHeBHO KU3HM ¥ TIPH U3YYEHHH JAPYTUX MPEIMETOB:

e KOHCTPYUPOBaTh HOBBIC JUIS JAaHHOW 3ajadd 3aJavyHble CHUTYallHH C YYE€TOM
peabHBIX XapaKTEPUCTHK, B YaCTHOCTH, MPH PEIICHUH 3a/a4 Ha KOHIICHTPAIMH, YYUTHIBATH
TUIOTHOCTh BEIIECTBA; PEIaTh M KOHCTPYMPOBATH 3a/la4l HA OCHOBE PACCMOTPEHHS PEaTbHBIX
CHUTYyaIlHii, B KOTOPBIX HE TPEOYeTCsI TOYHBII BRIYUCITUTEBHBIA PE3yIbTaT;

e  pemiaTth 33Ja4M Ha JABIKEHUE TIO0 PEKe, pacCMaTpUBasi pa3HbIe CUCTEMBI OTCUETA;



® KOHCTPYUpPOBaTh  3aJauyHble  CHUTYyallUd, MNOpUOIMKEHHbIE K  peaJbHOU
JeHCTBUTEIIBHOCTH.

I'eomeTpnueckne purypsi

e (CBoOO#HO oOmEpUpOBaTh IEOMETPUYECKMMHU MOHATUSAMHM IpPH PpEIIeHUM 3anad U
IIPOBE/ICHUN MAaTEMAaTUYECKUX PACCYKICHU;

®  CaMOCTOSITENIbHO (POPMYJIMPOBATH OIPENEICHUS TEOMETPHUECKUX (PUTYD, BBIABUTATh
THIOTE3bl O HOBBIX CBOWCTBaX M INpPH3HAKaX TI'€OMETPUYECKHX (UTYp M OOOCHOBBIBATH WIIU
ornpoBepraTb HMx, 0000IIaTh WM KOHKPETH3HPOBATH PE3YJIbTaThl Ha HOBbIE KJacchl (QULYp,
IIPOBOJUTH B HECIIOKHBIX CIYYasX KIACCUPHUKAIMIO (GUTYD MO Pa3IMIHBIM OCHOBAHHSIM;

®  uCCIeloBaTh 4epTexkKH, BKJIIOYast KOMOUHAIUH ¢uryp, U3BJICKATh,
UHTEPIPETUPOBATH U IPe0Opa30BbIBaTh MH()OPMALHIO, TPEICTABICHHYIO Ha YepTekKax;

e  pemarh 33Ja4d F€OMETPUYECKOI0 COJEp)KaHUs, B TOM YHUCJIE B CUTyalMsX, KOTJa
QITOPUTM pEIICHUS HE CJENyeT SIBHO M3 YCJIOBHSA, BBIIOJIHATH HEOOXOOUMBIC JUIS pEIICHUS
3aJjauyd JIONOJHMUTENbHbBIE IOCTPOEHHs, HCCIIEA0BAaTh BO3MOXHOCTb NPUMEHEHHUS TEOpeM U
bopMy1 A peleHus 3aaay;

e ($opMyIMpOBATH U JIOKA3bIBATh NT€OMETPUUYECKHE YTBEPIKICHHMSL.

B noBcegHeBHOI :KM3HHM M NIPU U3Y4YeHHH JPYIHX NPEAMETOB:

®  COCTaBJIATH C HCIIOJIb30BAHUEM CBOMCTB I'€OMETPUUYECKUX (UIYp MAaTeMaTUYECKUE
MOJIENIM JJIsl PELIeHUs 3ajady MPaKTUYECKOTO XapakTepa W 3ajady M3 CMEXHBIX IUCLMILUIMH,
HCCJIEI0BATh [TOJIY4EHHbBIE MOJIENIM U UHTEPIIPETUPOBATh PE3YJIbTAT.

OTtHomCeHNA

e Biagerb NOHATHEM OTHOLIEHUS KaK METalPEIMETHBIM;

e CBOOOJHO ONEPUPOBATH MOHATHAMH: PaBEHCTBO (pUTyp, paBHBIE (PUTYPBHI, PABEHCTBO
TPEYrOJIbHUKOB, NapajuIeIbHOCTh MPSMBIX, NEPHEHAUKYISIPHOCTh IMPSMBIX, YIJIBI MEXIY
OpSMBbIMH, TEPHEHJIUKYISAp, HAKIOHHAs, MpoeKuus, mnojxodue ¢uryp, monoOHble GUTYPHI,
10/100HbIE TPEYTOJILHUKH;

®  UCIMOJIBb30BaTh CBOMCTBA MOJIO0US M PaBEHCTBA (PUTyp MPH pelIeHUH 3a1au.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

®  CIIOJIb30BATh OTHOUIEHMSI JUISl TOCTPOEHHS M MCCIEI0BAaHUS MaTeMaTHUYeCKHX
MojieIe 0ObEKTOB PEeaTbHOM KU3HU.

H3mepennsi u BbIYHCIEHUSA

e (CB00OAHO omepuUpoOBaTh MOHATHAMH JJIMHA, TUIOIIA]b, 00bEM, BETMYMHA YIJIa KaK
BEJIMYMHAMU, UCIOJIb30BaTh PaBHOBEIMKOCTh U PAaBHOCOCTABIEHHOCTh IPU PEIICHUU 33734 Ha
BBIYHUCIIEHHE, CAMOCTOSTENILHO MOJTy4YaTh U HCIOJIb30BaTh (POPMYJIbI SISl BBIYMCICHUN TUIOIAAeH
U 00beMOB (uUryp, cBOOOJHO ONEPUPOBATH HMIMPOKUM HAOOpPOM (POpPMYJ HA BBIUKCICHHE MPHU
pELICHUH CIO0XKHBIX 3a]a4, B TOM YHCJIEe ¥ 33/1a4 Ha BBIYUCICHNE B KOMOMHAIUAX OKPY)KHOCTH U
TPEYroJbHUKa, OKPY>KHOCTH U YETHIPEXYrOJbHUKA, a TAK)KE C IPUMEHEHUEM TPUTOHOMETPUH;

®  CaMOCTOSITENIbHO (hOPMYIUPOBATH TMIIOTE3BI M TPOBEPATH X JOCTOBEPHOCTb.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:

e cBOOOJHO omepupoBaTh (GopMmyiaamMH MpH pElIeHUH 3a7ad B JAPYTUX YUeOHBIX
npeaMeTax U Ipy MPOBEICHUH HEOOXOAUMBIX BBIYHUCICHUH B pealbHON KU3HH.
I'eomeTpruyeckue nocrpoeHunst

e OmnepupoBaTh IOHATHEM HabOpa 3JIEMEHTOB, OIPEACISIOUINX T'€OMETPUUYECKYIO
burypy,

e  BIAJETh HAOOPOM METO/I0B IOCTPOEHUHN IIUPKYIIEM U JTUHEHKOI;

®  [POBOJUTH AHAJU3 U PEATU30BBIBATH ATAIbI PELICHHS 331a4 Ha MOCTPOEHHE.

B noBceiHeBHO KU3HM M TIPM U3YUYEHHH APYTUX NMPeIMeTOB:

®  BBIIOJHATH IOCTPOEHUS HA MECTHOCTH;

®  OLIGHUBATH pa3Mephl PeaTbHBIX 00BEKTOB OKPYKAIOIIEr0 MHUpA.
IIpeoOpa3oBanus



e OnepupoBaTb JABWKCHUSAMH M TPEOOpPA3OBaHUSIMU KaK  MeETarpeIMETHBIMU
HOHSTHAMY,

®  ONEpHpOBATH MOHATHUEM JIBHKECHHUS U MpeoOpa3oBaHUs MOA00Hs Isi 000CHOBaHUIA,
CBOOOJHO BJIAJECTh MPHEMaMH MOCTPOSHHs (PUTYp C MOMOUIBIO JBMKEHUH M IpeoOpa3oBaHUs
noao0us, a Takke KOMOMHALMAMU JIBUKEHUH, IBUKEHUH U ITpeoOpa30oBaHui;

® UCIOJIb30BATh CBOMCTBA JBW)KEHMM U IpeoOpa3soBaHMM JUIsl  [POBEIEHUS
000CHOBaHHUS U JI0KA3aTEIbCTBA YTBEP)KIACHUI B TEOMETPHUHU U IPYTUX YUCOHBIX MTPEeIMETax;

®  [I0Jb30BAThCs CBOMCTBAMM JBMXKEHUM U peoOpa30BaHUi ITpU pEeLIeHUH 3a/1a4.
B noBceHeBHOM KU3HHM M NIPH U3YYCHHHU APYTHX NPEIMETOB:

® [IPpUMEHSTh CBOMCTBA [BMXXKEHUH W INPUMEHATh MoA00MEe JUIsl IMOCTPOCHUHM U
BBIYMCIICHUM.
BekTopbI M KOOPAUHATHI HA IJIOCKOCTH

e (CBo0OOmHO oOmIepUpOBaTh MOHATUSAMU BEKTOp, CYMMA, pa3HOCTb BEKTOPOB,
IIPOU3BEJICHUE BEKTOPA HA YHUCIO, CKALIPHOE IIPOM3BENCHHE BEKTOPOB, KOOPJIMHATHI Ha
IUIOCKOCTH, KOOPJIMHATBI BEKTOPA;

®  BJAJETh BEKTOPHBIM U KOOPJMHATHBIM METOJOM Ha IUIOCKOCTH JUIS PELIECHUs 3a1ad
Ha BBIYMCIICHUE U JI0KA3aTEIbCTBA;

®  BBINOJHATH C IIOMOIIBID BEKTOPOB M KOOPJAMHAT JOKA3aTEIbCTBO H3BECTHBIX €My
reOMEeTPUYECKUX (PaKTOB (CBOWCTBA CPEAHUX JIMHUH, TEOPEM O 3aMeYaTeIbHBIX TOYKAX H T.II.) U
H0JIy4aTh HOBbIE CBOMCTBA N3BECTHBIX (DUTYD;

®  WCNOJNB30BaTh ypaBHEHUs (QUTYP JUIS pEIICHUs 331a4 M CAMOCTOSTEIIbHO COCTABIATh
YPaBHEHHUS OT/EIbHBIX IJIOCKUX (QUTYD.
B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:

®  WCNOJNB30BaTh IMOHITHS BEKTOPOB M KOOPAWHAT JIsi pEIIeHUs 3aaad 1o (u3MKe,
reorpauu U APyruM y4yeOHbIM MPEIMETAM.
Hcropust MaTeMaTHKHU

e |loHMmaTe MaTeMaTHKy KakK CTPOrO OPTraHM30BAaHHYK) CHCTEMY HAY4YHBIX 3HaHUH, B
YaCTHOCTH BIJIAJETh MPEJCTABICHUSIMU OO0 aKCMOMaTHYECKOM IIOCTPOCHHU T€OMETPUM U
MIEPBUYHBIMU MPEICTABICHUAMU O HEEBKIUAOBBIX T€OMETPUSIX;

e paccMarpuBaTh MaTEMaTHKy B KOHTEKCT€ HMCTOPUM pa3BUTUS LHUBWIA3ALUU U
HCTOPHHM Pa3BUTHUS HAYKH, IOHUMATh POJIb MaTEMaTUKH B pa3Butun Poccun.
MeTtoabl MaTEMATHKH

e Biagerp 3HaHMAMHM O pa3IUYHBIX METOJAaX OOOCHOBaHMSI U ONPOBEPKEHUS
MaTE€MaTUYECKUX YTBEPKICHHUM U CAaMOCTOSTENBHO IIPUMEHSTh HX;

e BJIAACTh HABBIKAMM aHaAJIW3a YCIOBUA 3a7a4d U ONPEACIICHHUS NOAXOAAIIMX s
pelieHus 3a/1a4 U3y4YeHHBIX METOA0B WM UX KOMOWHAIUH;

®  XapaKTepU3OBaTb  IPOMU3BEIEHHUS  HCKYCCTBA C  Y4€TOM  MaTEMaTUYECKHUX
3aKOHOMEPHOCTE B  IPUPOAE, HCIOJIB30BaTh MAaTEMATHYECKHUE 3aKOHOMEPHOCTH B
CaMOCTOSITEIBHOM TBOPYECTBE.

Conep:xanue yueOHOT0 npeamera
APUDOMETHUKA
PanmonanbHble yncaa. Pacuimpenre MHOXKECTBA HATYpaJIbHBIX YHCEN 0 MHOXKECTBA IIEIBIX.
MHoxecTBa TENBIX YHCEI 10 MHOXECTBA paIlMOHANBHBIX. PaloHaNbHOE YHCIO Kak

m
OTHOIIEHHE ~ .I7[e M — TeT0e YHMCII0, N — HATYPATbHOE. CreneHs C LENBIM IOKA3aTEeEM.
HeiictBuTenbHble ynciaa. KBanpaTtHelii kopeHb U3 uncia. KopeHb TpeTbell cTeneHu. 3anuch
KOPHEH ¢ TOMOIIBIO CTETICHHU C IPOOHBIM MTOKA3aTeIeM.
[Tonstre o0 uppanuoHaNIEHOM 4Ymcle. MppalnnoHaIbHOCTh YMCIa M HECOU3MEPUMOCTH
CTOPOHBI M TUAaroHaIH KBajpaTta. JlecsTHuHbIe TPUOIMKSHUS UPPALMOHALHBIX YHCE.



MHOECTBO  NEHWCTBHUTEIBHBIX  4YMCE;  IPEACTAaBICHHE  JIECHCTBUTENBHBIX  YHCEN
0ECKOHEUHBIMU JICCATHUYHBIMU po0siMu. CpaBHEHUE IEHCTBUTENBHBIX YHCEIL.

KoopaunaTtaas npsimas. M300pakeHne 4ncen TOUKaMyu KOOPAMHATHOU MpsiMoii. YucnoBbie
IIPOMEIKYTKH.

N3mepenusi, npudJM:KeHHs], OUeHKH. PazMepbl OOBEKTOB OKpyKaromero Mmupa (OoT
JJIEMEHTAPHBIX YacTUll A0 BceseHHOMN), UIMTENBHOCTh IPOLECCOB B OKPYXKAIOIIEM MHUPE.

Beinenenue MHOXUTENs — CTENEHHM JecATd B 3anucu uucia. [lpubnmkeHHoe 3HadyeHue
BEJIMYMHBI, TOUHOCTh NpHOIkeHus. [Ipukuaka u olieHKa pe3ynbTaToB BEIUMCICHUI.
AJITEBPA

Auredpanyeckue BbIpaxeHHsl. DyKBeHHbIE BbIpaKEHUS (BBIPAXXEHHUS C IEPEMEHHBIMU).
UucnoBoe 3HaYeHHE OYKBEHHOTO BbIpakeHHUs. JlomycTUMBble 3HAYEHHUS] TEPEMEHHBIX.
[ToncraHoBKa BbIpakeHUH BMECTO nepeMeHHbIX. [IpeoOpa3oBaHne OyKBEHHBIX BBIpaXKEHHM Ha
OCHOBE CBOMCTB apu(hMETHUECKUX AeicTBUI. PaBeHCTBO OyKBEHHBIX BBIpaXeHHUU. TOXIECTBO.
Crenenb ¢ HaTypalbHBIM IOKa3aTesleM M €€ cBoiicTBa. OQHOWIEHB U MHOroudjaeHsl. CreneHb
MHorouneHa. CiioxeHue, BBIYMTAHHE, YMHOKEHHE MHOIOWICHOB. (DOpMyJbl COKpAIlEHHOTO
YMHOXEHMS: KBajgpaT CyYMMbl M KBajgpar pasHocTd. Dopmyna pasHOCTH KBaJIpaToB.
[TpeoOpa3oBaHue 1EIOro BbIpaXXEHUS B MHOTOWJIeH. Pa3nokeHne MHOrOWIEHOB Ha MHOKHTEIH.
Mmuorounensl ¢ ogHoi nepeMenHoi. Kopens MHorounena. Kpaaparuslii TpEXWICH; pa3ioKeHUE
KBaJPaTHOI'O TPEXUYIEHA HA MHOKUTEIIN.

AnreOpandeckast JpoOb. (OCHOBHOE CBOWMCTBO anreOpamdeckoil apoowm. CroxeHue,
BbIUMTAaHUE, YMHOXEHHE, AelieHue anredpanyeckux apodeil. CreneHp ¢ 1LeabIM IOKa3aTesleM U
€€ CBOICTBA.

ParronansHble BeIpaskeHUs U UX peoOpa3oBaHus. Jloka3aTenbCcTBO TOKIECCTB

KBanpatHsle xopHH. CBOMCTBa apu(MeTHUECKUX KBaJpaTHBIX KOPHEH M HMX NpPUMEHEHue K
peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BBIYUCIICHUSM.

YpaBHenusi. YpaBHeHue c onHOM mnepemMeHHOW. KopeHb ypaBHeHus. CBOMCTBa YHCIIOBBIX
HEpaBEeHCTB. PaBHOCHIIBHOCTh YpPaBHEHUI. .

Jluneitnoe ypaBHeHue. KBagpartHoe ypaBHeHue: (opMmyna KOpHEH KBaJpaTHOIO YpaBHEHUS.
Teopema Buera. Pemenue ypaBHEHUH, CBOJALIMXCS K JMHEHHBIM M KBaapaTHbIM. [Ipumepsr
pelieHus ypaBHEHUM TpeThbell M ueTBepTOd cTeneHel. PemieHue IpoOHO-palMOHATBHBIX
YpaBHEHUM.

YpaBHeHHe C JOByMs IEepeMEHHBIMU. JIMHElHOE ypaBHEHHME C JBYMsS IIE€PEMEHHBIMH,
IIPUMEpBI PEILICHUS] YPAaBHEHUH B LIEJBIX YHUCIIAX.

Cucrema ypaBHEHUH ¢ JOByMsl mepeMeHHbIMH. CHcTeMa JBYX JMHEMHBIX YPaBHEHHMH C
JIBYMsI TIEPEMEHHBIMM; PEIICHHE IOJCTAHOBKOM M cloKeHHEM. [Ipumepsl pemeHust cuctem
HEJIMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMH.

Pemenre TekCTOBBIX 3a7a4 aNTreOpandecKuM CIIOCOOOM.

JlexapToBbI KOOPJIMHATHI Ha TIOCKOCTH. ['paduueckas nnTepnpeTanust ypaBHEHUsI C JBYMsI
nepeMeHHbIMH. [ paduK TMHEHHOTO YpaBHEHUS C ABYMS NEPEMEHHBIMH; yTIOBOW KO3 (UIIMEHT
OpSAMOIf; ycJIOBHE MapauIeIbHOCTH NPAMBIX. ['papuku mMpoCTEUIMX HENWHEHHBIX ypaBHEHUM;
napabosna, runep6oa, OKpyKHOCTb. [ paduueckass MHTEpIIpeTasl CUCTEM YpaBHEHUH C ABYMS
NIEPEMEHHBIMH.

HepaBencrBa. YncioBbie HEpaBEHCTBA U X CBOMCTBA.

HepaBenctBo ¢ ogHON nepeMeHHON. PaBHOCHMIILHOCTh HEpABEHCTB. JIMHEHHbIE HEPABEHCTBA C

oaHoil nepemenHoil. KBanparusie HepaBeHCcTBa. CHCTEMBI HEPABEHCTB C OJHON TEPEMEHHOM.
OYHKIIHU



OcHOBHbBIE MOHATHS. 3aBHCHUMOCTH MeXAy BennuuHamu. [lonstue ¢ynkmuu. Ob6mactb
ONpeNeNIeHusT W MHOXKECTBO 3HaueHMi ¢yHkuuu. CrocoObl 3amanus ¢(ysxknun. ['papuk
¢byuknuu. CoiictBa ¢GyHKIUH, wux oroOpaxkenue Ha rpaduke. IIpumepsr rpaduxos
3aBUCUMOCTEHN, OTPAYKAIOLINX PEAJIbHBIE ITPOLIECCHI.

YucyoBble pyHkuun. OyHKIMH, OMHUCHIBAIONIUE TPIMYIO U O0OpaTHYIO MTPONOPIMOHATEHBIE
3aBUCUMOCTH, MX rpaduku u cBoiictBa. KBajgpatumunas ¢yHkous, e€ rpaguxk u cBoiicTsa.
CreneHHbie QYHKIIMU ¢ HATYpPAIbHBIMH TTOKa3aTelssMu 2 U 3, ux rpaduku U cBoricTBa. ['paduku
bynkumit y =vx , y = 3x, y = |x].

YucioBble mnociaeA0BaTeIbHOCTH. [loHATHE  YMCIOBOM TMOCIENOBATEIbHOCTH. 3a/laHHE
II0CJIEI0BATEIHOCTU PEKYPPEHTHOM (hopMysioit 1 popMyIioit n-ro 4ieHa.
Apudmerndeckas U reomerpudeckas nporpeccud. @opmMyiel n-ro wieHa apupMeTHYecKod U
F€OMETPUYECKOM TMpOrpeccuH, CyMMbl HEpPBBIX #-X WIEHOB. [300paxeHne YiIeHOB
apuQMETUYECKO U TEeOMETPUYECKOM NpOrpeccuil TOYKaMHU KOOPAMHATHOW IUIOCKOCTH.
JIuHeHbIN 1 SKCIOHEHIMABbHBIN pocT. ClI0XKHbIE TPOLEHTHI.

BEPOATHOCTBb U CTATUCTUKA

OnucareabHasi craTuctuka. [lpesncraBieHue JaHHBIX B BHJAE TaOJMI], Juarpamm,
rpa¢ukoB. CnyyaiiHas u3MeHUMBOCTh. CTaTUCTHYECKas XapaKTepPUCTHKAa Habopa JaHHBIX:
cpeaHee apu@MeTHyeckoe, MeJuaHHA, HauOoJbllee W HaUMEHbLIee 3HAueHHs, pa3Mmax.
[IpencraBieHne o BEBIOOPOYHOM HCCIIEIOBAHUU.

Cayuaiinble cOOBITHSI M BePOSATHOCTD. [IoHATHE O CiTyyaiiHOM OMNBITE M CIIy4alfHOM COOBITHH.
Yacrtora caywaitHoro coObitua. CTaTUCTHYECKUH MOAXOA K IIOHATHIO BEPOATHOCTH.
BeposiTHOCTH ~ TIPOTHBOIOJNIOKHBIX ~ cOOBITHH.  He3aBucumbie  COOBITHS.  YMHOXCHHE
BEepOsITHOCTEH. JlOCTOBEpHBIE W HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXKHOCTH COOBITHIA.
Kitaccnueckoe onpeneneHne BEpOSITHOCTH.

KomOunaTopuka. Pemenne KoMOMHATOPHBIX 3amad nepebopoM BapuaHToB. KoMOuHaTOpHOE
npaBuiio yMHOXeHHs. [lepectranoBku u pakTopuai.

JIOTUKA U MHOXXECTBA

TeopeTnko-MHOKECTBEHHbIC TOHATHS. MHOXECTBO, 3JJIEMEHT MHOXECTBA. 3aJaHUE
MHOKECTB IIEPEUHUCICHUEM DJIEMEHTOB, XapaKTEPUCTUYECKUM CBOMCTBOM. (CTaHIapTHbIE
0003Ha4YeHMsI YMCIIOBBIX MHOXkecTB. Ilycroe MHOXecTBO U ero obo3HaueHue. [logmHOXKeCTBO.
OO0benuHeHNe U NepeceyeHne MHOXKECTB, Pa3HOCTh MHOKECTB.

Wnmroctpatiyisi OTHOLIEHUI MEKy MHOKECTBaMHU € TIOMOIIIbIO 1narpaMM Diinepa-BenHa.

DJieMeHThI JOruKHU. [[oHsATHE 0O paBHOCHIIBHOCTH, CJI€I0BAaHUH, YIIOTPEOIEHNE JTOrMUYEeCKUX
CBSA30KeCaU ..., MO..., 6 MOM U MOJLKO 6 MOM CAydae, JOTUIECKUE CBIA3KY U, UIU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUHN
Hcropuss ¢dopmMHpoBaHUs TOHATHS 4YHCIA: HATypajbHbIE 4YHCHa, APOOH, HEIOCTaTOYHOCTh
paloOHAIbHBIX YHMCEN U TEOMETPUUYECKUX U3MEPEHMM, MppalMoHalbHble ynciaa. CTapuHHbIE
cuctembl 3anucu uucen. Jpobu B Baswmione, Erunre, Pume. OTKpbiTHE NECATUUHBIX APOOEH.
Crapunnsle cucteMbl Mep. [lecstuunble apoOu M MeTpuueckas cucrema wmep. llosiBrienue
OTPULIATENBHBIX yncen U Hyns. JI. Maraunkuii. JI. Dinep.

3apoxaeHue anreOpel B Heapax apudmeTruku. Amn-Xopesmu. PoxneHue OyKBEeHHOU
cumBoiuku. [1. depma, @. Buer, P. [lekapt. McTopus Borpoca o HaxoxaeHuu GopMyi KopHei
anreOpanyecKnX ypaBHEHHUH, HEpa3peuIMMOCTh B pajJvKajaxX ypaBHEHUN CTENeHH, OoJbIleit
yetelpéx. H. Taptanss, k. Kapnano, H.X. AGens, 3. Nanya.



N300peTenne MeToa KOOpAMHAT, TO3BOJISIFOIIETO MEPEBOAUTh T€OMETPUUECKHE 0OBEKThI Ha
a3bIk anreopsl. P. [lexapt u I1. depma. [Ipumepsl pa3nndHbiX cUCTEM KOOPAMHAT HA MNIOCKOCTH.

3anmava Jleonapmo IMuzanckoro (Pubonauuwm) o kponukax, ywucia dubOoHayun. 3agada o
IaXMaTHOU JTOCKE.

Hcroku Teopun BEPOATHOCTEH: CTpaxoBoe 1eno, azapTHble urphl. 11. ®epma u b. Ilackans.
S1. bepuynnu. A.H. Konmoropos.

I'EOMETPUA

Harasignas reomerpusi.HarnsgHele npeacTaBieHus O MPOCTPAHCTBEHHBIX (QUrypax: KyO,
napajuiefienunen, Mnpu3Ma, mOupamuaa, map, cdepa, konyc, uunuuap. HW3o0paxkeHue
npoctpancTBeHHBIX  ¢(uryp.  Ilpumepsr  ceyenuil.  MHororpanHuku.  IIpaBuiibHBIE
MHOTrorpaHHuku. [Ipumepsl pa3BEPTOK MHOTOTpaHHUKOB, LIMJIMHJIpA U KOHYCA.

[Torsitre 00bEMa; eTMHUALIBI 00bEMa. OOBEM IPSIMOYTOJIEHOTO TIapaslIeIIeIHIIe a, Kyoa.

I'eomerpuueckne ¢purypsl. [Ipsmeie u yriusl. Touka, nmpsimasi, miaockocTb. OTpe3ok, Jyd.
Yrou. Buael yrinos. Beprukanbsasle 1 cMexHble. buccekTpuca yria.

[TapannensHble W mnepecekaromuecs mnpsambie. llepnenaukynspHsle mnpsMbele. Teopembl 0
NapaJyIeIbHOCTH ¥ NEPHEHANKYIAPHOCTH NpsAMBIX. llepneHaukynsp M HaKJIOHHAs K NPSAMOM.
CepenMHHBIN IEPIEHAUKYIISAP K OTPE3KY.

['eomerpuueckoe Mecto Touek. CBoiicTBa OMCCEKTPUCHI yIJla M CEPEAMHHOIO
NEPIEeHIUKYIIAPA K OTPE3KY.

Tpeyronpauk.  BpicoTa, MenmaHa, OHCCEKTpHca, CpemHss JIMHUS  TPEYTOJIbHUKA.
PaBHOOeIpeHHBIE M PABHOCTOPOHHHE TPEYTOJLHUKHU; CBOMCTBA W MPHU3HAKH PaBHOOEAPEHHOTO
TpeyronbHuka. [lpu3Haku  paBeHCTBA  TpEYroJbHUKOB. HepaBeHCTBO  TpeyroibHUKA.
CooTHOIIEHN MEX 1y CTOPOHAMU U YIJIaMU TPEYTOJIbHUKA.

Cymma yriaoB TpeyrojibHuKa. BHemnue yriasl TpeyroibHuka. Teopema Paneca. [lomoOue
TpeyroapHUKoB. Ilpu3Haku monobust tpeyroiabHukoB. Teopema Iludaropa. Cunyc, xocunyc,
TAQHI'€HC, KOTaHI'€HC OCTPOro YIJa HpPsIMOYTOJIBHOIO TPEYrojibHUKa M yrioB oT 0 nmo 180°;
IpuUBEeleHWEe K OcTpoMy yriy. PemeHue npsMOyroiabHbIX TpeyrojibHUKOB. (OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. OpMyJbl, CBA3BIBAIOIINE CUHYC, KOCHHYC, TaHIEHC,
KOTaHI'€HC OJHOrO W TOTO K€ yriia. PelieHne TpeyrojJpHHUKOB: TeOpeMa KOCHHYCOB M Teopema
CHUHYCOB. 3aMevaTebHble TOUKH TPEYTOJIbHUKA.

YereipexyronpHuk. [lapannenorpamm, ero cpoiictBa U mnpusHaku. IIpsMoyronpHuK, KBajpar,
poMO, uX cBOMCTBa U MpU3HAKU. Tpanenus, cpeiHss JIUHUS Tpareuuu.

MHoroyronapHuK. Belltykiible MHOTOYrojabHUKUA. CyMMa yIiioB BBITYKJIOTO MHOTOYTOJIbHUKA.
ITpaBrIIbHBIE MHOTOYTOJIBHUKH.

OkpyxHocTb U KpyrT. Jyra, xopma. Cekrop, cerMeHT. LleHTpabHbIi yroj, BIMCAHHBINA YIoJ,
BEJIMYMHA BIHMCAHHOIO Yyria. B3anMmHOe pacrnojokeHue mpsMOW M OKPY)KHOCTH, JBYX
okpyxHocTell. KacaTenbHas u cexyias K OKpy»KHOCTH, UX CBOMCTBa. BriucaHHble U onucaHHbIe
MHOTOYTOJIbHUKU. OKpPYKHOCTb, BIMCAHHAS B TPEYTOJIbHUK, U OKPYKHOCTb, OIKMCAHHAs OKOJIO
TpeyrojbHUKa. BrincanHble 1 onucaHHbIE OKPY>KHOCTH NPAaBUIBHOIO MHOTOYTIOJIbHUKA.

['eomerpuueckue npeobpazoBanus. [lonarue o pasenctBe ¢uryp. [lonarue o nBHXKeHHU:
oceBasi U LEHTpalbHAs CUMMETPHHM, MapajulelbHbIM nepeHoc, nmoBopot. [lonstue o momobum
(buUryp 1 roMOTETHH.

[TocTpoenus ¢ MOMOILIBIO IUPKYIS U JUHEWKU. OCHOBHBIC 3a7]a4l HA MOCTPOCHHE: ACICHUE
OTpe3Ka IOMNO0JIaM; MOCTPOCHHE YIJIA, PABHOTO JAHHOMY; IOCTPOECHHUE TPEYTrOJbHUKA MO TPEM
CTOpPOHAM; TOCTPOEHUE MEPIEeHIUKYNIApa K MPsIMON; MOCTpOEHUE OMCCEKTPUCHI yIiia; AelieHUE
OTpE3Ka Ha 7 PaBHBIX YacTEH.



Pemenne 3aga4 Ha BBIYMCIICHUE, TOKA3aTEIbCTBO U IOCTPOCHUE C HCIIOJIB30BAHUEM CBOWCTB
U3y4EHHBIX (QUryp.

HN3mepenne reomerpuyeckux BeaIM4uH. /iMHa orpeska. PaccTrosiHue OT TOYKM 10 IIPSIMOM.
Paccrostnue Mexny napasuieIbHbIMU MPSIMBIMU.

[IepumeTp npsAMOYTOIbHUKA.

JlnHa OKPYKHOCTH, YUCJIO T; JUIMHA YT OKPYKHOCTH.

I'panycHas Mepa yriia, COOTBETCTBUE MEXK/y BEJIMUMHON LIEHTPAJIILHOTO YIJIa U JUIMHOW yTU
OKPYKHOCTH.

[Tonsatue momanu miockux guryp. PaBHococTaBieHHble U paBHOBenukue (urypsl. [lnomans
npsAMOyroyibHUKa. Ilnomaau mapamienorpaMma, TpeyrojJbHMKa U Tpanenuu. Ilnomans
MHoOroyrojpHuka. Ilnomane kpyra u miomans cexkropa. CoOOTHOIIEHHE MEXY ILIOMAISIMU
oTI00HBIX uryp.

Pemnenue 3a1a4 Ha BBIYHMCIICHHUE U IOKA3aTEIBCTBO C MCIIOIB30BAHUEM H3YYCHHBIX (POPMYIL.
Koopaunartel. YpasHeHue npsmoil. Koopaunatsl cepeaunbsl orpe3ka. dopmyia paccTOSHUSA
MEXy IBYMsI TOUKaMHU IUIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

Bektopbl. /lninHa (Moxynb) BekTtopa. PaBeHcTBO BekTOpoB. KosuinHeapHble BEKTOpBI.
Koopaunatsl BekTopa. YMHOKEHHE BEKTOpa Ha YHCJIO, CyMMa BEKTOPOB, Pa3jOXKEHUE BEKTOpa
10 IBYM HEKOJUIMHEApHBIM BeKTopaM. CKallipHOE IPOU3BEIEHUE BEKTOPOB.
TeopeTnko-MHOKeCTBEeHHbIE MOHATHSA. MHOXECTBO, 2JIEMEHT MHOKECTBA. 3aJaHUE MHOXKECTB
NEPEYHCIICHUEM JIEMEHTOB, XapaKTepUCTUIECKUM CBoWcTBOM. [logmMHOXecTBO. OOBeIMHEHNE U
IIEpECEUECHNE MHOKECTB.

DJieMeHTHI JOTHKH. OnpenencHue. AKCHOMBI U TeopeMsl. JlokazaTenbeTBo. Jloka3aTenbcTBO OT
npoTuBHOTO. Teopema, oOpaTHas gaHHOM. [Ipumep u KoHTpIpUMep.

[ToHsATHE O PAaBHOCUIIBHOCTH, CJIE€OBAaHUH, YIOTPEOIEHUE JTIOTHYECKUX CBA30K €CIH ..., TO ..., B
TOM U TOJIBKO B TOM CJIy4ae, JOTMYE€CKHE CBA3KU U, WIIN.

I'eomeTpusi B ucropuyeckom pasputuu. Ot 3emiuemepust k reomerpun. ITudarop u ero
mkona. anec. Apxumen. IlocTpoeHne NpaBWIBHBIX MHOTIOYTOJIBHUKOB. Tpuceknus yria.
KBanparypa kpyra. ¥Yasoenue kyoa. Ucropus uucna n. 3omoroe ceuenue. «Hauana» EBxnnpa.
JI. Ditnep. H.N. JlobaueBckuii. cTopus nsitoro nocryinara.

N300perenne MeToa KOOpAMHAT, TO3BOJISIFOIIETO MEPEBOIUTH T€OMETPUUECKHE OOBEKTHI Ha
a3bIK anreOpsl. P. Jlekapt u I1. @epma. [TpumMeps! pa3auuHbIX CUCTEM KOOPAWHAT HA MIIOCKOCTH.

TemaTn4yeckoe NVIaHNPOBaHUeE, B TOM YHCJIE ¢ y4eTOM pado4yeil NporpaMMbl BOCIIUTAHHUS €
yKa3aHHeM KOJIHYeCTBA 4aCcOB, 0TBOJAMMBIX HA OCBOCHHME KAKI0M TeMbl

Ne | HammenoBanme pazgenoB | Kosuve | B Tom BocnurareJbHbIil KOMIIOHEHT
n/n CTBO qnciie
4acoB | KOHTPOJ
BHBIX
pador

TKIACC Auaredpa

1 [ToBTOpEHME YueOHOTO 3 1 Hcnonvzosanue  socnumamenvbHol
MaTepuaa 3a 5-6 Ki1acchl. 603MOCHOCMU cooeparcanisl
BxonHast KOHTpOJIbHAS YuebH020 npeomema Oyoem




paborta
2 | ApoGu 1 mpOIEHTHI 11 1
3 [Ipsimast u oOpaTHas 8 1
PONOPIMOHATEHOCTh
4 Brenenue B anredpy 9 1
5) YpaBHeHus 10 1
6 Koopaunatse! u rpaduku 10 1
7 CBoiicTBa CTENEHU C 10 1
HaTypaJIbHBIM
roKa3areseM
8 MHoro4neHsl 16 2
9 Pa3noxxeHre MHOTOUYJICHOB 16 2
Ha MHOXKUTEJN
10 | YacToTa 1 BEpOSITHOCTh 7 -
11 | IloBropenue. UTorosas 4 1
KOHTpOJIbHAasI paboTa
Hroro 102 12
I'eomerpus
1 Havanbhbie 11 1
T€OMETPHUECKUE CBEJICHUS
2 TpeyronbHUKH 18 1
3 | lapannensHbie IpsMbIe 13 1
4 | CooTHOLIEHNUE MEXKIY 20 2
CTOpPOHAMH U YTIaMH
TpEYroJbHUKA
5 [ToBTOpenue, pemieHue 6 1
3azaq
HToro 68 6
Hroro: o6mee 170 18
KOJINYeCTBO YaCOB 10
MaTeMaTHKe
8 KIIACC Aureopa
1 IToBTOpEeHMe 3 1
2 | AnreOpanyeckue apoOu 20 1
3 KBanpaTHbie kopHU 15 1
4 | KBagparHble ypaBHEHUS 19 1
5 Cucrembl ypaBHEHUHI 20 1
6 OyHKIMH 14 1
7 BeposiTHOCTB U cTaTuCcTHKA 9 1
8 [ToBTOpenue. Utoroas 3 1
KOHTpOJbHas paboTa
HTtoro 103 8
I'eomeTpus
1 [ToBTOpEeHME MaTepuana 3a 1 -
7 xnacc
2 YeThIpexyroJbHUKN 14 1

cnocobcmeosams (hopMuUposanuio.

- OTBETCTBEHHOTO OTHOIICHUS K
YUEHHIO0, FTOTOBHOCTb U CIIOCOOHOCTH
00yYaromuxcst K CaMOPa3BUTHIO U
camM000pa30BaHUIO HA OCHOBE
MOTHUBALIUU K OOYUEHUIO U
MIO3HAHUIO, BBIOOPY JabHENHIIEro
o0Opa3oBaHus Ha 6a3e OPUECHTUPOBKH
B Mupe npodeccuii u
npoeCCHOHATIBHBIX MPEANOYTEHUH,
0CO3HaHHOMY IIOCTPOEHHUIO
WH/IMBUYaJIbHOM 00pa30BaTeIbHOM
TPAEKTOPUU C YUETOM YCTONUMBBIX
MO3HABATEIBHBIX HHTEPECOB;

- L[EJIOCTHOTO MUPOBO33pPEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH U
00LIECTBEHHON IPAKTUKHY;

- KOMMYHHMKaTUBHOU
KOMIIETEHTHOCTH B  OOIIEHUH U
COTPYAHHUYECTBE CO CBEPCTHHKAMH,

CTaplMMM W MJIAJIIUMH, B
00pa3oBaTeIbHOM, 00IIIECTBEHHO
MIOJIE3HOM, y4eOHO-

MCCIIEIOBATEIICKOMW, TBOPYECKOH U
JPYTUX BUJAX JEATEIbHOCTH;

- YMCHHEC {CHO, TOYHO, TI'PaMOTHO
u3jgaraTb CBOM MBICIM B YCTHOM WU
MMACEMEHHOMN pe€ur, MOHUMATHL CMBICJI
MOCTaBJIIEHHOW 3aJlaul, BBICTPAUBATh
apryMEHTAalUI0, IIPUBOIUTH IIPUMEPHI
U KOHTPIIPUMEPHI;

- TPEICTaBICHHE O MAaTEMAaTUYECKON
Hayke Kak cdepe uyermoBeueckon
nesTenbHOCTH, 00  dJTamax  eé
pa3BUTHi, O €€ 3HAaYMMOCTHU JUIs
Pa3BUTHA HUBHUIIN3AIlIUU,

- KPUTHYHOCTH MBIIUICHHUS, YMEHUE

pacrno3HaBaTh JIOTUYECKH
HEKOPPEKTHBIE BBICKa3bIBaHUS,
OTJINYATh TUTIOTE3Y OT (haKTa;

- KpEaTUBHOCTb MBIILIEHUS,
WHUIIUATHBA, HaxO0/IYUBOCTb,
aKTUBHOCTD npu peteHnu

anredpandecKux 3a1aq,

- YMEHHE KOHTPOIUPOBATH MPOIECC U
pe3ysbTaT y4eOHON MaTeMaTHIeCKOM
JeSITENIbHOCTH;

- CITIOCOOHOCTH K AMOIMOHATBLHOMY
BOCIIPpHUATUIO MATCMATHUYCCKUX
00BEKTOB, 337124, PEIICHHM,
pacCyKJICHUM.




3 ITnomane 14 1
4 [TooOHBIE TPEYTOIBLHUKH 18 2 Dopmul OesmenbHOCMU HA YPOKe:
5 OKpY>XHOCTh 17 1 BUKTOPHUHEI, COPEBHOBAHY,
6 | IloBropenue. Pemienue 3 1 JIUCITYThI, KBECTBI, UTPBI, OECEbI,
3ama4 KpYTJIble CTOJbI, MO3TOBOM IITYypM
Utoro 67 6
HTroro:ooiiee 170 14
KOJINYeCTBO YaCOB M0
MaTeMaTHKe
9 KJIACC Aureopa
1 [ToBTOpEHNE MaTepuaia 3a 4 1
8 Kiacc
2 HepasenctBa 18 1
3 KBanpatuunas ¢yHkims 19 1
4 YpaBHEHUS U CUCTEMBI 26 1
ypaBHEHUH
) Apudmernaeckas u 18 1
reoMeTpuyecKas
pOTpeccuu
6 CraTtucTHKa U BEPOSITHOCTD 9 -
7 IToBTOpenwue. Mrororas 2-x 10 1
9JacoBasi KOHTPOJIbHAS
pabota
HToro 104 6
I'eomeTpus
1 BexTops! 8 -
2 Meroa koopArHAT 10 1
3 CooTHoLIEHUS MEXKTY 1
CTOpPOHAMH U YTIaMH 11
TpeyrojapbHuKa. CKanspHoe
MIPOU3BEICHNE BEKTOPOB
4 JlnHa OKpY>KHOCTH U 12 1
TUTOIIAJh Kpyra
5 JBmkeHue 8 1
6 | HauanbHble cBeieHUs U3 8 -
CTEPEOMETPUH
7 006 akcromax 5 -
TUTAHUMETPUH
8 IloBTOpenue. Pemenue 7 -
3aa4
HTroro 66 4
Hroro:o6mee 170 10

KOJHUY€CTBO 4aC0B 110
MaTEeMaTHuKE




