MareMaTHKa
BrimyckHUK HAyduTCs B 5-6 Kitaccax (AJis UCIIONIb30BaHUs B TTIOBCETHEBHOM JKU3HH U 00€CTICUeHUS
BO3MOXXHOCTH YCIEIIIHOTO MPOJI0JKEHUsT 00pa30oBaHus Ha 0a30BOM YPOBHE)
e omepupoBaTh Ha 0a30BOM YPOBHE TMOHSTHSAMHU: MHOXECTBO, JJEMEHT MHOYECTBA,
MMOAMHOKECTBO, IPUHAIICKHOCTD;
e 3ajJaBaTh MHOXKECTBA MIEPEUNCICHUEM UX FJICMEHTOB;
® HAXOAWTh MepeceueHne, 00beIMHEHNE, TOJIMHOKECTBO B IPOCTEUIIINX CUTYAITUSX.
B noBceqHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:
® pacCIiO3HABATh JIOTHYECKU HEKOPPEKTHBIE BHICKA3bIBAHUSI.
Yucaa
e omnepupoBarh Ha 0a30BOM YPOBHE TMOHSATUSMHU: HATypalbHOE YHCIO, MEJI0e YHUCIIO,
OOBIKHOBEHHASI IPOOB, IECATUYHAS APOOb, CMEIIAHHOE YMCII0, PAlMOHAILHOE YHCIIO;
® JCIOJIb30BaTh CBOWMCTBA YMCET W MpaBWia ACHCTBUU C pallMOHAIBHBIMH YHUCIAMHU TIPH
BBIIIOJIHCHUH BBIYHCIICHUI;
® HCIOJB30BaTh MPHU3HAKKU JEIMMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUU BBIYUCICHUU U
pEIICHUU HECIOXKHBIX 3a/1a4,
®  BBHINOJHATH OKPYTJICHUE PAIlMOHATIBHBIX YHCEN B COOTBETCTBUU C IPaBUIIAMU;
® CpaBHHMBATh PAIlMOHAIBHBIC YUCIIA.
B noBceiHeBHO KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:
® OIICHUBATh PE3YJIbTAThl BHIYMCICHUI MPU PEIICHUH MPAKTUIECKUX 33]1a4;
® BBHINOJHATH CPABHEHUE YHCET B PEANbHBIX CUTYAIUsX;
® COCTaBIISATH YHCIIOBBIC BBIPAKECHHUSI PU PEUICHUH MPAKTUYECKUX 33a7a4 U 33724 U3 JPYTHX
y4eOHBIX MPEAMETOB.
CTaTuCTHKA M TEeOPpHUs BEPOATHOCTEH
® TPEJCTaBIATH JAHHBIE B BUJIE TAOJIUII, TUArpamm;
® upTaTh UH(POPMAIIUIO, IPEJCTABICHHYIO B BUJIE TAOJIUIIBI, TUATPAMMBI.
TekcToBbBIE 321241
e pelaTh HECIIOXKHBIE CIOXKETHBIE 33/1a4l PAa3HBIX TUTIOB HA BCe apu(pMeTnyecKue qeicTBus;
® CTPOUTH MOJIENb YCIIOBUS 3aa4 (B BUE TaOIUIIbI, CXEMBI, PUCYHKA), B KOTOPOM JaHbI
3HAUYEHMS IBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMYMH, C II€JIbIO TOMCKA PEIICHUs 3a1a4H;
® OCYIIECTBIISITH CIIOCOO MOMCKA PEIICHUS 3a7a4i, B KOTOPOM PACCYKJIEHUE CTPOUTCS OT
yCIIOBUS K TpeOOBAaHUIO WIIM OT TPeOOBaHUS K YCIOBUIO;
® COCTaBJIATH IJIaH PEIICHUS 3a/1a4u;
®  BBIJIEIATH ATAlbl pEUICHUS 3aa4H;
® UHTEPIPETUPOBATH BHIUUCIUTEIbHBIE PE3YIbTAThI B 337a4€, UCCIEA0BATh MOJYYEHHOE
perieHue 3a1a4u;
® 3HATh pa3UYHe CKOPOCTEH 00BEKTa B CTOSUEH BOJIE, MPOTUB TEYCHUS U TI0 TEUYECHHUIO PEKH;
e pemaTh 33J1a4d HA HAXOXKJACHUE YaCTH YUCJIA U YUCIIA 110 €r0 YaCTH;
e pelaTh 337a41 Pa3HBIX THIOB (Ha paboTy, HA MOKYIKHU, Ha IB)KEHUE), CBA3BIBAIOIINX TPU
BEJIMYUHBI, BBIJICSTH 3TH BEJIMUWHBI M OTHOIICHUS MEXTY HUMH;
® HAXOAUTh MPOIEHT OT YHCIA, YHCIO MO TMPOIEHTY OT HEro, HaxOJWTh MPOIEHTHOE
OTHOIIIEHWE JIBYX YHCEJI, HAXOJWTh MPOIIEHTHOE CHIKEHHWE WJIM MPOIEHTHOE TOBBINICHUE
BCJINYHHDI,
e pemiaTh HECIOXKHBIE JIOTHYECKHUE 3a]]a9l METOJIOM PACCyKICHUMN.



B noBceqHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

® BBIJIBUIaTh FMIIOTE3bI O BOBMOKHBIX IPEEIbHBIX 3HAYEHUAX UCKOMBIX BEJINYMH B 33/1a4e

(menaTh NPUKHUIKY).
Harasanas reomerpust
I'eomeTrpnueckue Gurypsol

e omnepupoBarh Ha 0a30BOM YpOBHE MOHATHAMH: (urypa, TOYKa, OTPE3OK, MpsiMas, Iyd,
JloMaHasi, yrojl, MHOTOYTOJbHUK, TPEYTrOJbHUK W YETHIPEXYTOJbHUK, MPAMOYTOJIBHUK H
KBaJIpaT, OKPY>KHOCTb M KpYT, IPSIMOYTOJIbHBIN Mapaienenunen, Kyo, map. M3o0paxarsb
M3y4aeMble QUTyphI OT PYKU U C IOMOIIBIO TUHEHKU U IUPKYJISL.

B noBceqHeBHOM KU3HM U NPU U3YYEHUM IPYTUX NPeAMETOB:
e pelaTh IPAKTHYECKUE 33J]a4l C IPUMEHEHUEM MPOCTEUITUX CBONCTB QUryp.
HN3mepeHus u BIYMCICHUS

®  BBINOJHATh U3MEPEHUE JIIUH, PACCTOSIHUN, BEJIMYUH YTJIOB, C IOMOIIBI) HHCTPYMEHTOB ISl
U3MEPEHUH JIUIMH U YIJIOB;

®  BBIUKCIIATH IJIOMIAU MPSIMOYTOJIBHUKOB.

B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

® BBIUMCIATH PACCTOSHHMS HA MECTHOCTM B  CTAaHJAPTHBIX  CHUTYyalMsIX, IUIOLIAIN
MPSIMOYTOJIbHUKOB;

® BBHINONHATH MPOCTEHIIME TOCTPOSHUS U H3MEPEHHUS Ha MECTHOCTH, HEOOXOJIUMbIe B
pEATBLHOM KU3HH.

HUcTopusi MaTeMaTUKHU

® OIIMCHIBaTh OT/AEJbHBIC BBIJAIOIIMECS PpEe3yJbTaTbhl, IIOJIYyYEHHbIE B XOJE pa3BUTHUSA
MaTeMaTUKHU KaK HayKH,

® 3HATh NPUMEPbl MATEMATHYECKUX OTKPBITUA M HMX aBTOPOB, B CBSI3U C OTEUYECTBEHHOW M
BCEMHUPHOMN UCTOpPHUEHN.

BBIyCKHHUK TOTYYUT BO3MOXKHOCTh HAYYUThCS B 5-6 Kimaccax (i obecriedeHus] BO3SMOKHOCTHU
YCIIELIHOTO MPOI0JKEHUS 00pa30oBaHMs Ha 0a30BOM U YIIIYyOJIEHHOM YPOBHSX )
DJieMeHThI TEOPUH MHOKECTB M MATEMATUYECKO JIOTUKH

® OIEPUPOBATH MOHATHIMHU: MHOXXECTBO, XapaKTEPUCTHKHA MHOXXECTBA, SJIEMEHT MHOXXECTBA,
MycToe, KOHEYHOE U OECKOHEYHOE MHOKECTBO, MTOJIMHOKECTBO, TPUHAITIEKHOCTD,

e OMpenenaTh MNPUHAAICKHOCTh JJIEMEHTa MHOXECTBY, OOBEAMHEHUI0O M TIEPEeCeUYCHUIO
MHOXECTB; 3a/J1aBaTh MHOXECTBO C IOMOILIBIO NEPEUUCICHUS 3JIEMEHTOB, CJIOBECHOTO
OTIMCaHUSI.

B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

® paCIIO3HABATh JIOTUYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS;

® CTPOWTH UEMOYKH YMO3AKIFOUEHN HAa OCHOBE MCITOJIb30BaHUS MPABUJI JIOTHUKHU.
Yucaa

® OINEpUPOBATh MOHATUSIMH: HATYPAIBHOE YHCIIO, MHOXECTBO HATYpPaJTbHBIX YHCEN, IEI0e
YHCII0, MHOXECTBO IIENBIX YHCeN, OOBIKHOBEHHAsI APOOb, MeCATHYHAs IpOOb, CMEIIaHHOEe
YUCJIO, pAlUMOHAIBHOE YHCIO, MHOXKECTBO pAlMOHAIBHBIX YHCEN, TeOMETpUYecKas
WHTEpIpETaIys HaTypaTbHBIX, IEIBIX, PAIIHOHATBLHBIX;

® T[IOHUMATh U OOBSICHSATH CMBICI MMO3UIIMOHHON 3aMTMCU HATYPaJIbHOTO YUCIIA;

® BBIMOJHATH BBIYHUCICHUS, B TOM UYHCIE C MCIOJB30BAaHHEM TNPHUEMOB DPAIIMOHAIBHBIX
BBIYMCIICHHH, 000CHOBBIBATH AJITOPUTMBI BHITIOJTHEHUS JCHCTBUN;



® JCIOJIb30BaTh MPU3HAKHU JETUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymMbl U npou3BeACHUS
9ucell TPU BHINOJHCHHH BBIYMCICHUN M pEIIEHWH 3a7ad, OOOCHOBBIBATh IPU3HAKH
JIeIMMOCTH;
®  BBINOJHATH OKPYTJIICHUE PALIMOHATIBHBIX YUCEN C 33JaHHOM TOYHOCTHIO;
®  YIOPSAOYMBATH YMCIIA, 3AMIMUCAHHBIE B BUJIE OOBIKHOBEHHBIX U JECSITUYHBIX IPOOeii;
e naxoauth HOJl 1 HOK uucen u ucnonp30BaTh UX MPHU PEILICHUU 33/14;.
® OIEepUPOBATH MOHATHEM MOAYJIb YHCIIA, TEOMETpUYECcKass HHTEpPIIPEeTalrs MOy YUCIIA.
B noBceiHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMETOB:
® [PUMEHSTH MpaBHJIa NPUOTUKEHHBIX BBIUUCICHUW MPU PEIICHUU NPAKTUYECKUX 3aJad U
pelIeHUN 3a/1a4 IPYTUX y4eOHBIX MPEIMETOB;
® BBINOJHATH CPABHEHUE PE3YJIbTATOB BHIUYMCICHUM MPU PEIICHUH MTPAKTUYECKUX 3a/1a4, B TOM
YHCIie IPUOTMKEHHBIX BBIYHCIICHUM;
® COCTaBJIATH YHCIIOBBIE BBHIPAKEHUS M OLEHUBATh X 3HAYEHUS MPU PELICHUH MPAKTUYECKUX
3a/1a4 U 3a]1a4 U3 APYruxX yueOHBIX MIPEIMETOB.
YpaBHeHus1 M HEpaBEHCTBA
® OIEpUPOBAThH MOHATUSIMH: PABEHCTBO, YHCIOBOE PABEHCTBO, YPaBHEHUE, KOPEHb YPaBHEHMUS,
pelleHre ypaBHEHUsl, YUCIOBOE HEPABEHCTRO.
CTaTUCTHKA ¥ TEOPHUs BEPOATHOCTEH
® ONepUpPOBATHh MOHATUSAMU: CTOJOUYATHIC U KPYTOBBIE JUArpamMmbl, TAOJIUIIbI JAHHBIX, CpPEIHEe
apudmernyeckoe;
® U3BJIEKaTh, MH(OPMALIMIO, TPEJICTABICHHYIO B TabIUIaX, HA JUarpaMmmax;
®  COCTaBIATH TAOJIUIIBI, CTPOUTH IUArPAMMBI HA OCHOBE JIAHHBIX.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:
® U3BJIECKaTh, WHTEPIPETHPOBATH M MPeoOpPa30BbIBATH HH(POPMAIUIO, MPEACTABICHHYIO B
Ta0IUIaX W Ha JuarpaMMax, OTPaKaoIIYI0 CBOMCTBA M XapaKTEPUCTHUKU pPEaTbHBIX
MPOLECCOB U SIBJICHUM.
TexkcroBbIe 321244
e pemarb NPOCThIE U CIOXKHBIE 3aJaud pPa3HbIX THUIIOB, a TAaKXXE 3a/ayd MOBBIIIEHHOMN
TPYIHOCTH;
® JCIOJIb30BaTh pa3HbIE KpaTKHE 3allUCH KakK MOJEIM TEKCTOB CIOXHBIX 3a1ad JJisd
MIOCTPOEHHUSI IOMCKOBOM CXEMBI U pElIeHUs 3a/1a4;
® 3HATh U NMPUMEHATH 00a crocoba moucka pemeHus 3aaad (0T TpeOOBaHUS K YCIOBHIO U OT
yCIIOBUS K TpPeOOBaHUIO);
®  MOJIEJTMPOBATH PACCYKICHHS TIPH MOMCKE PEIICHUS 3a/1a4 C TTOMOIIBIO Tpad)-CXEMBI,
® BBIJIEJATH ATANbl PEUICHUS 33]1a4M U COJEPKAHUE KaXA0ro 3Tala;
® UHTEPNPETUPOBATh BBIYHCIUTEIBHBIE PE3yJAbTAaThl B 3a/lade, HCCIEN0BATh IOTYyYEeHHOE
perieHue 3a1a4u;
® AHAIM3UPOBATh BCEBO3MOJXKHBIE CHUTYallUd B3aWMHOTO PACIOJIOKEHHUS JBYX OOBEKTOB M
W3MEHEHHE UX XapaKTePUCTHK MPU COBMECTHOM JIBIXKEHUH (CKOPOCTH, BPEMs, PACCTOSIHHE)
MIPH PELISHUH 3a]1a4 Ha JIBIKEHUE JBYX O0BEKTOB KaK B OJJHOM, TaK U B MPOTHUBOIOJIOKHBIX
HaIpaBIICHUSAX;
® JICCIIEIOBaTh BCEBO3MOXKHBIE CHUTYyallMd NpH pPEHICHUH 3aJa4 Ha JBWKEHHUE IO peKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;
e pemiaTh pa3HOOOPA3HBIE 3a/1aYH «HA YACTHY;



e pemarh ¥ 0OOCHOBBIBATH CBOE pEIICHHE 3a7au (BBIIENATH MAaTEMAaTUYECKYI0 OCHOBY) Ha
HAXO0XKJICHUE YaCTH YKCIIa U YHUCIa M0 €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMbICIa APOOH;

® 0CO3HaBaThb U OOBACHATH UJIEHTUYHOCTb 3a/1a4 Pa3HbIX TUIIOB, CBSI3bIBAIOLINX TPU BEITUYMHbI
(Ha paboTy, Ha MOKYNKH, HAa ABWXKEHHE); BBIACIATh 3TU BEIMYMHBI U OTHOILEHUS MEXIY
HUMH, TPUMEHATh HMX TPU PEUICHWH 3a7ad, KOHCTPYHPOBAaTh COOCTBEHHBIC 3aJauu
YKa3aHHBIX TUIIOB.

B noBceqHeBHOM KU3HHU U IIPH U3YYEHHUU APYIUX NPeIMETOB:

e BBIICIATH IIPU PEUICHUM 3a1a4 XapaKTEPUCTUKH pPAacCMATpUBAEMOW B 3ajade CUTyaluH,
OTJIMYHBIE OT pealbHbIX (T€, OT KOTOPBIX a0CTParupoBaIUCh), KOHCTPYHMPOBATH HOBBIE
CUTyalud C YYETOM OTHUX XapaKTCpUCTUK, B YaCTHOCTH, IPU PELIEHUU 3aJad Ha
KOHIICHTPALUX, YYUTHIBATh INIOTHOCTH BELIECTBA;

e pemare M KOHCTPYHPOBATh 3aJadyd HAa OCHOBE PAaCCMOTPEHHUS DPEANBHBIX CHUTYallUH, B
KOTOPBIX HE TpeOyeTCsl TOUHBIM BEIUMCIUTENbHBIN PE3yibTaT;

e pelaTh 3aJa4y Ha JABM)KEHUE 10 PEKE, pacCMaTpUBasl pa3Hble CUCTEMBI OTCUETA.

Harnsanas reomerpus
I'eomerpuuyeckue purypsi

e onepupoBaTh IMOHATUSAMH (QUIYpa, TOYKa, OTPE30K, IMpsmas, Jyd, JIOMaHas, Yroi,

MHOIOYI'OJIbHUK, TPEYIOJIbHUK U YETBIPEXYTOJIBHUK, MPSMOYIOJIbHUK M KBaJpar,
OKPYKHOCTB M KPYT, IPSIMOYTOJIbHBIN MapaJieNienuie]], Kyo, mpu3Ma, map, MupamMu/Ia, HWIAHAD,
KOHYC;

® U3BJEKaTh, MHTEPIPETUPOBATH U IPEOOPa30BbIBATh HH(POPMALIUIO O TEOMETPUUECKUX
¢burypax, IpeAcTaBICHHYIO Ha YepTeKax;

e u300paXkaTh U3ydyaeMble GUIYphl OT PYKH U C IOMOIIBIO0 KOMITBIOTEPHBIX HHCTPYMEHTOB.

HN3mepenus ¥ BbIYMCICHUSA

®  BBINOJIHATH U3MEPEHUE UIMH, PACCTOSHUMN, BEJIUYHH YIJIOB, C IOMOLIBIO HHCTPYMEHTOB JIs
MU3MEPEHUH IJIUH U YIJIOB;

® BBYHCIATH IUIOMAQAM  MPSMOYTOJBHUKOB,  KBAJIpaToB, OOBEMBI  MPAMOYTOJBHBIX
napaiesIenumne10B, KyooB.

B nosceqHeBHOM KU3HHU U NPU U3YYECHUH APYTUX NPEAMETOB:

® BBIUUCIIATH PACCTOSHMS HA MECTHOCTH B CTAHJIAPTHBIX CUTYALMSX, IJIOIIAIN YIaCTKOB
MPSIMOYTOJIBHON (POpMBI, 00bEMBI KOMHAT;

®  BBINOJHATH NPOCTENUIINE TIOCTPOSHHUS HA MECTHOCTH, HEOOXOAUMBIE B pealbHON KU3HU;

® OLIEHUBATh Pa3Mephl PEANbHBIX 00BEKTOB OKPYKAIOIIEr0 MUpA.

HcTopust MaTeMaTUKHU

®  XapaKTEepU30BaTh BKJIAJ BBIIAIOIINXCSI MATEMAaTUKOB B PA3BUTUE MATEMAaTUKH U UHBIX
Hay4YHBIX oOsacTeil.

Breimyckauk Hayuutes B 7-9 kiaccax (715 MCHOJIb30BaHUS B TIOBCETHEBHOM KU3HU U O0OecTieueHus
BO3MOKHOCTH YCIIEIITHOTO NMPOJODKEHUSI 00pa3oBaHUs Ha 0a30BOM YpPOBHE)
JJIeMEeHTBI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH

e omepupoBaTb Ha 0a30BOM YpOBHE TIOHATHUSMHU: MHOMECTBO, JJIEMEHT MHOXECTBa,
IIOAMHOKECTBO, IIPUHAJIEKHOCT;

® 337aBaTh MHOXXECTBA NIEPEUNCICHUEM UX HIIEMEHTOB;

® HaXOJUTh NepeceueHue, 00beIMHEHNE, MOAMHOKECTBO B IPOCTEHIINX CUTYALUSAX;

® OICpHUpOBaTH HaA 0azoBOM YPOBHEC TIOHATUAMU: ONPECACICHUC, aKCHUOMa, TEopeMa,



JA0Ka3aTCIbCTBO,

IIPUBOJUTH IIPUMEPBI U KOHTPIIPUMEPHI IS IOATBEPKACHUS CBOUX BBICKA3bIBAHUM.

B noBceiHeBHO KU3HM U NIPM U3YYEHHHU APYTUX NMPeIMETOB:

UCIIOJIb30BaTh Tpaduueckoe NpeAcTaBIEHUE MHOXKECTB JUIsl ONIMCAHUS peallbHBIX ITPOLECCOB
U SIBJICHUM, IPU PEIIECHUH 3a]a4 APYTUX YUEOHBIX IPEIMETOB.

Yuciaa

omepupoBaTh Ha 0a30BOM YpOBHE MOHATHSAMH: HATypaJbHOE 4YHCIIO, IIEJI0e YHCIIO,
OOBIKHOBEHHas1 JpoOb, JecsATHYHAas JpoOb, CMEIIaHHas ApoOb, palMOHAIBHOE YHCIIO,
apu(METHYECKUI KBaIpaTHBIH KOPEHbD;

HCIIOJIB30BaTh CBOMCTBA YUCEIN U IPAaBUJIA JCHCTBUN IIPU BBIIIOJHEHNUN BBIYUCIICHU;
KCIIOJIb30BaTh MPU3HAKHU JEIMMOCTH Ha 2, 5, 3, 9, 10 ipu BBINOJHEHUH BBIYUCICHUN U
pPELICHUH HECIOXKHBIX 3a]1a4;

BBITIOJIHSITH OKPYTJIEHUE PAllMOHATBHBIX YHCEIl B COOTBETCTBUU C ITPaBUJIAMU;

OIICHUBATH 3HAYCHHE KBAJIPATHOTO KOPHS U3 TOJIOKUTEIBHOTO 1I€JI0TO YUCIIA;

pacro3HaBaTh pallMOHAIBHBIE U HPPAIMOHAIBHBIC YUCIIA;

CpaBHHBATL YHCJIA.

B noBceiHeBHO KU3HM U NIPU U3YUYEHHH APYTUX NMPeIMETOB:

OLIGHUBATh PE3yJIbTATHI BEIYMCIICHUH MTPH PEIICHUN PAKTUIECKUX 3a/1a4;

BBITIOJIHATH CPABHEHHE YMCETl B PEAbHBIX CUTYAIHSX;

COCTAaBJISITh YMCIIOBBIC BBIPAKCHUS TP PELICHUH MTPAKTUYECKUX 3a/1a4 U 337a4 U3 APYTHX
y4eOHBIX TPEAMETOB.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

BBITIOJIHATh ~ HECJIOKHBIE MPeoOpa3oBaHUsl JJIA  BBIYMCICHHUS 3HAYEHUW  YHCIIOBBIX
BBIPQXKECHUH, COAEp)KALIUMX CTENEHU C HATYpAJIbHBIM I[10KAa3aTEeJIeM, CTENEHU C LEJIbIM
OTPHULATEIBHBIM ITOKA3aTEIIEM;

BBITIOJIHSITh HECIIOKHBIE TPE0O0pa3oBaHUs IIEJBIX BBIPAKEHUN: PACKpHIBAaTh CKOOKH,
MIPUBOUTH TIOJIOOHBIE CIIaraeMhbIe;

MCIIOJIH30BaTh (DOPMYJIIBI COKPAIIEHHOTO YMHOKEHHUS (KBaJIpaT CYMMBI, KBaIpaT Pa3HOCTH,
Pa3HOCTh KBAJPATOB) ISl YIIPOIIEHUS BRIYMCIICHUN 3HAUYEHUN BBIPAKEHUH;

BBITIOJIHSITH HECJIOKHBIEC TPE0Opa30BaHus APOOHO-TUHEHHBIX BBIPAKEHUN U BBIPAKEHUN C
KBaJIpaTHBIMHU KOPHSIMHU.

B noBceaqHeBHOM KHU3HHU U IPUA U3YYCHHUH APYIUX MPEAMETOB:

MOHMMATbh CMBICIT 3aIIMCH YMCJIAa B CTAHAAPTHOM BUJIE;
OrepupoBaTh Ha 0a30BOM YPOBHE MOHITHEM «CTAHJAPTHAS 3alHUCh YUCIIa.

YPaBHeHHﬂ H HEPABCHCTBA

OIepUpOBaTH HA 6A30BOM YPOBHE MOHATUSIMH: PAaBEHCTBO, YHCIOBOE PABEHCTBO, YpaBHEHHUE,
KOpPEHb YpaBHEHHUs, pEllIEHHUE YpaBHEHHS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEUICHHE
HEpPaBEHCTBA;

IIPOBEPATH CIPABEJINBOCT YHNCIOBBIX PABEHCTB U HEPABEHCTB;

pelaTh JIMHEWHbIE HEPaBEHCTBA U HECJIOKHbIE HEPABEHCTBA, CBOJSIINECS K TMHEWHBIM;
pelaTh CUCTEMbI HECIIOKHBIX JTMHEWHBIX YPAaBHEHUN, HEPABEHCTB;

MIPOBEPSTH, SIBJISETCS JIM JAHHOE YHCIIO PEIIeHNEM ypaBHEHUs (HEpaBEHCTBA);

pelaTh KBaJpaTHbIe ypaBHEHHUs 10 GopMysie KOpHEH KBaJApaTHOTO ypaBHEHUS;

n300pakaTh pelIeHUs HEPABEHCTB U X CUCTEM Ha YHUCIIOBOM MPSMOIA.



B noBceHeBHOM KU3HHM M IPH U3Y4YECHUH APYTUX NPeIMETOB:

COCTABJIATh U PELIATh JUHEHHBIC YPABHEHUs IIPU PELLICHUHU 3a/a4, BOSHUKAIOIIUX B JPYTUX
y4eOHBIX IIPeMeTaxX.

DOyHKIUUHA

HAXOJUTh 3HaYCHHE (YHKIMU 110 33JaHHOMY 3HAYCHHIO apTyMEHTA;

HAXOJUTh 3HAYCHHE apryMEHTa MO 3aJaHHOMY 3HAYEHHUIO ()YHKIIUU B HECIOKHBIX
CUTYaLUsX;

OTIpEeeIIAThH MOJI0KEHUE TOYKHU 10 €€ KOOpAUHATaM, KOOPIAUHATHI TOUKHU IO €€ MOJIOKEHUIO
Ha KOOPAMHATHOM MJIOCKOCTH;

no rpaduKy HAXOAUTh OOJACTh ONpPENEICHUS, MHOXXECTBO 3HAueHUM, HylIH (QYHKIHUH,
MIPOMEXYTKH 3HAKOIOCTOSHCTBA, NMPOMEXKYTKH BO3pAcTaHWs U yObIBaHUS, HauOoJbIIee U
HaMMEHbIIee 3HaYeHUs (PYyHKIINH;

CTPOUTH rpaduK JUHEHHON QPYHKITUH;

NIPOBEPSATH, SIBISCTCS JIM JAHHBIA rpaduk rpadukoM 3aaaHHoN QyHKIMKM (JIMHEHHOMH,
KBaJIpaTUYHOI, 00paTHOMN MPOMOPLUOHAIBHOCTH);

OTIpeNeNATh NPUOIMKEHHBIE 3HAUEHUST KOOPIMHAT TOUYKH IepecedeHus rpa(pukoB QyHKINA;
OTIepHpOBaTH Ha 0a30BOM YPOBHE MOHITUSMU: TIOCIIEAOBATEILHOCTD, apru(MeTHIecKas
porpeccusi, reoOMeTprudecKast Iporpeccus;

peaTh 3a/1a41 Ha MPOTPECCHU, B KOTOPBIX OTBET MOKET OBITh MOJTYYEH HETOCPEICTBEHHBIM
noacyéToM 6e3 mpuMeHeHus popmyit.

B noBceqHeBHOM KH3HHU U IpU U3YYCHHUH NPYIUX NPEAMETOB:

MCIIOJIB30BATh TPA(QHKH peaTbHBIX MPOIECCOB M 3aBUCUMOCTEH IS OTIPENICIICHNUS X CBOWCTB
(HanOonbIIMEe U HAaUMEHbLIME 3HAUYEHUs, IPOMEXYTKU BO3pacTaHus U yObIBaHMs, 00jacTu
MIOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.11.);

MCIIOJIb30BaTh CBOMCTBA JTMHEHHON (QYHKIIMH U ee TpaduK MpH PEeIIeHNH 3a7ad U3 Ipyrux
y4EOHBIX MPEAMETOB.

CraTucTHKA U TEeoOpus BQPOHTHOCTeﬁ

UMETh MPEJCTABIEHUE O CTATUCTUYECKUX XapAKTEPUCTUKAX, BEPOSITHOCTH CIIy4allHOTO
cOOBITHS, KOMOMHATOPHBIX 3a7a4ax;

pemarh npocTreiye KOMOMHATOPHbIE 33a4l METOJIOM MIPSIMOTO U OPraHU30BaHHOTO
nepedopa;

IPEJICTaBIIATh JaHHbIE B BUJIE TaOIHIL, JUarpaMm, TpaduKoB;

YUTaTh UH(OPMALINIO, IIPEJICTABICHHYIO B BUJIE TaOIMIIbI, TMarpaMMbl, rpaduka;
OTIpeeNATh OCHOBHBIE CTATUCTUUECKHE XapaKTEPUCTUKH YUCIOBBIX HA0OPOB;
OLICHUBATh BEPOSITHOCTh COOBITUS B IPOCTEUILINX CIIydasiX;

HMCETH NPCACTABJICHUEC O POJIM 3aKOHA OOJILIINX YKCEN B MAaCCOBBIX SBJICHHIX.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEIMETOB:

OLICHUBATH KOJIMYCCTBO BO3MOKHBIX BAPUAHTOB MCTOIOM Hepe60pa;

HMETH NPCACTABJICHUEC O POJIM NPAKTHICCKH JOCTOBCPHBIX U MAJIOBEPOATHBIX CO6BITHﬁ;
CpaBHHUBATHL OCHOBHBIC CTATUCTUYCCKHUEC XAPAKTCPUCTUKH, ITOJTYYCHHBIC B IIPOLECCC PCIICHUA
npmmazmoﬁ 3a1a4u, U3YUCHUA PCAIBHOTO SABJICHUSA,

OLICHUBATh BEPOATHOCTL PCAJIbHBIX COOBITHH U ABJIECHUH B HECIIOKHBIX CUTyalluAIX.

TekcroBble 3a1a4n

pe€iaTh HECJIOXKHBIC CIOXKETHBIC 3a/la4X PA3HBIX THUIIOB Ha BCC apI/I(i)MeTI/I‘-IeCKI/Ie HeﬁCTBHH;



® CTPOUTH MOJIETh YCJIOBUS 3a/Ja4ydl (B BHJE TAOIUIbI, CXEMbI, pUCYHKA WA ypaBHEHUS), B
KOTOPOHM JaHbl 3HAYCHHS IBYX M3 TPEX B3aMMOCBS3aHHBIX BEIUYHMH, C IEIbI0 IMOUCKA
pellIeHus 3aa4u;

® OCYUIECTBIIATH CIIOCOO MOUCKA PELICHUS 3a7aul, B KOTOPOM PACCYKJIEHUE CTPOUTCS OT
yCIIOBHA K TpeOOBAaHUIO MU OT TPeOOBAHUS K YCIIOBHIO;

® COCTAaBJIATH IUIAH PELLIECHUS 3a/1a4U;

®  BBIICIATH ATAIBI PEIICHHUS 3a]a49H;

® UHTEPHPETHPOBATH BBIYMCIUTEIBHBIC PE3YIbTATHI B 33]]aU€, UCCIIE0BATh MOIYYEHHOE
pellIeHne 3a1a4u;

® 3HATh pa3IMyMe CKOPOCTEH 00bEKTa B CTOSIUCH BOJIE, IPOTHB TEUECHUS U M0 TCUCHUIO PEKH;

e pelaTh 33Jja44 HAa HAXOXKJIEHUE YACTH YUCIIA U YHCTIa 110 €0 YacTu;

e pelaTh 337a41 Pa3HBIX THIIOB (Ha paboTy, HAa MOKYIKHU, Ha IBIYKEHUE), CBA3BIBAIOIINX TPU
BEJIMYUHBI, BBIACIATH 3TH BETUYUHBI M OTHOLICHUS MEKIy HUMU;

® HAXOIUTh MPOLEHT OT YHCJA, YACIIO 10 MPOLEHTY OT HETO, HAaXOIUTh MPOLEHTHOE CHIYKEHUE
WJIH MIPOLIEHTHOE MOBBIIICHUE BETHUNHBI,

® pelaTh HECIOXKHBIE IOTHYECKUE 331a4U METOZOM PACCYKIACHUIA.

B noBceiHeBHO KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

®  BBIJBUTATh THIIOTE3bI O BO3MOKHBIX IIPE/ICIBHBIX 3HAUCHUSIX UCKOMBIX B 331a4€ BEJIMYNH

(menatb IPUKHUIAKY).
I'eomerpuueckue purypsi

® OmepUPOBATh HA 0A30BOM YPOBHE MOHATUSMHU T€OMETPUICCKIX (PUTYD;

® U3BJEKaTh HHPOPMAIIUIO O TEOMETPHUECKUX (DUTYpaX, MPEICTABICHHYIO Ha YePTEKaxX B
SIBHOM BUJIE;

® IPUMCHSTH JUIsl PEIICHUS 3a/1a4 TeOMETPUICCKHE (DAKTHI, €CITU YCIOBUS WX IPUMEHEHUS
3aJlaHbl B IBHOM (opMe;

e pemiath 337a4d Ha HAXOXKIACHNE T€OMETPUIECKHUX BEJIMYMH 10 00pa3iiaM U aJITOPUTMaM.

B noBce1HeBHOM KU3HM ¥ NIPU U3YYEHHH JAPYTUX MPEIMETOB:

® UCIIONIb30BaTh CBOWMCTBA TE€OMETPUYECKUX (UTyp [N pelIeHHus THUIOBBIX 3ajad,

BO3HUKAIOMINX B CUTYAIMSIX TTOBCEIHEBHOM KHU3HH, 33124 MPAKTHIECKOTO COJICPIKAHMS.
OTHoICHNSA

e omnepupoBarh Ha 0a30BOM YpOBHE TIOHATHUSMHU: DPABEHCTBO (QUTYp, paBHBIE (GHUTYDHI,
PaBEHCTBO TPEYTOJIHHUKOB, MapalIeIbHOCTh MPSMBIX, MEPIEHAUKYISIPHOCTD MPSMBIX, YTIIbI
MEXIY MPSAMBIMH, IEPICHANKYISIP, HAKIOHHAS, TPOSKIIHSL.

B noBceiHeBHOM KU3HHU M IPH U3YYEHHH JAPYTUX NMPEIMETOB:

®  JCIIOJIB30BaTh OTHOIICHUS JUTSl PEIISHHsSI TPOCTEHUIINX 3a/1a4, BO3HUKAIOMINX B PeaTbHON
KU3HU.

HN3mepenust u BbIYUCIEHHUS

®  BBITIOJHATH U3MEPEHHE JUIUH, PACCTOSIHHM, BEJIMYUH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB JIJIsSt
WU3MEpEeHU IJINH U YTIIOB;

® PUMEHATH POPMYIIBI IEPUMETPA, IIOMAAN U 00BEMA, MIIOMAAN TOBEPXHOCTH OTIETHHBIX
MHOTOTPaHHUKOB TPY BBIUMCICHUSX, KOTJ]a BCE JaHHBIE UMEIOTCS B YCIIOBUU;

e npuMmeHiATh Teopemy Ilucdaropa, 06a30Bble TPUTOHOMETPUYECKHE COOTHOIIEHUS IS
BBIYHCIICHUS ITTUH, PACCTOSHUH, IITOMAACH B MPOCTEHIIINX CIydasiX.

B noBceiHeBHO KU3HM U TIPU U3YYEHHH JAPYTUX NMPEIMETOB:



®  BBIYHCISATH PACCTOSIHUSI HA MECTHOCTH B CTaHJIAPTHBIX CUTYaLUsX, IUIOMAAH B MPOCTEHIIINX
clly4yasix, IpUMEHSTH (POPMYJIbI B MPOCTEHIINX CUTYAIMSIX B IIOBCEIHEBHON KU3HH.
I'eomeTpuueckue nocTpoeHnst
e u300paXkaTh TUNOBBIE IUIOCKUE (PUTYPHI U (GUTYPHI B IPOCTPAHCTBE OT PYKU U C TOMOILBIO
UHCTPYMEHTOB.
B noBce1HeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:
®  BBITIOJIHATH HpOCTGfIH.IPIC MOCTPOCHUA HA MCCTHOCTH, HCO6XOI[I/IMBI€ B peanLHoﬁ JKHU3HU.
I'eomeTpuyeckne nmpeodpazoBaHus
e CTpouTh GUTypy, CAMMETPUYHYIO JaHHOW (PUTYpE OTHOCUTEILHO OCH U TOUKH.
B noBceiHeBHO KU3HM U NIPM U3YYEHHHU APYTUX NMPeIMETOB:
® paclio3HaBaTh JABUKEHUE OOBEKTOB B OKPYXKAIOIIIEM MUPE;
® pPAacmo3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MHUpE.
BekTopbl M KOOPAUHATHI HA MJIOCKOCTH
e OmepupoBaTh HAa GA30BOM yPOBHE MOHSATUSMHU BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHUE
BCKTOpPA Ha YMCJIO, KOOPAWMHATHI HA IIJIOCKOCTH,
e ompenenaTh NpUOIMKEHHO KOOPAUHATHI TOUKH 10 €€ N300paKEHUIO Ha KOOPIUHATHOM
MJIOCKOCTH.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEAMETOB:
® CIOJIb30BaTh BEKTOPHI Ul PEIEHUS ITPOCTEUIIINX 3a/1a4 Ha ONPEACIICHHE CKOPOCTH
OTHOCUTEJILHOTO JIBUKEHUS.
HcTopust MaTeMaTnKH
® OIUCHIBATh OT/ACJIbHBIC BBIJAIOIIMECS PE3YyJbTaThl, IIOJYYEHHbIE B XOJ€ pPa3BUTHS
MaTE€MaTUKU KaK HAYKH;
® 3HATh IPUMEPHl MATEMATUUECKUX OTKPBITHI U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U
BCEMHUPHOU UCTOPHUEH;
® [IOHMMATh POJIb MATEMAaTHKHU B pa3BUTHH Poccun.
MeTtoabl MaTEMATHKH
e BBRIOMpATh TMOAXOASIIMK HM3YUYCHHBIA METOA JJisi PEHICHHH HM3YYCHHBIX  THUIIOB
MaTeMaTUYeCKHUX 3a/1ay;
® [PUBOJUTH MIPUMEPBI MaTeMaTHUYECKUX 3aKOHOMEPHOCTEN B OKpYyXKarolen
JNEHUCTBUTEIBHOCTH U MPOU3BEICHUIX HCKYCCTBA.
BbInmycKHUK OTy4UT BO3MOKHOCTh HayduThCs B 7-9 Kiaccax ajsi o0ecrieueHrs BO3MOKHOCTH
YCIIENTHOTO MPOIOJKEHUS 00pa30BaHUsI Ha 0a30BOM U YIIIYOJIEHHOM YPOBHSX
DJIeMEeHThI TEOPUHM MHOKECTB M MATEMATHYE€CKOM JIOTHKH
e OIIEPUPOBATH MOHATHAMU: ONpPENEICHUE, TEOPEMA, aKCMOMA, MHOXECTBO, XAPAaKTEPUCTUKHU
MHOXECTBA, OJJIEMEHT MHOXXECTBa, IIyCTO€, KOHEYHOE U OECKOHEUHOE MHOKECTBO,
ITOAMHOKECTBO, TPUHAIIEKHOCTh, BKIIFOUEHHE, PABEHCTBO MHOXKECTB;
® 1300pakaTh MHOXECTBA U OTHOIIIEHHE MHOKECTB C TIOMOIIIbIO KPYToB Difnepa;
® OMpenenaTh MPUHAAICKHOCTh JJIEMEHTa MHOXKECTBY, OOBEIUHEHHIO U TMEPEeCeUCHHIO
MHOXECTB;
®  337aBaTh MHOXECTBO C IIOMOIIbIO NTEPEUHCIICHHS JIEMEHTOB, CIIOBECHOTO OITHCAHMS;
® OIEpPUPOBATh TIOHSATHSAMH: BBICKA3bIBAHWE, HCTUHHOCTH M JIOKHOCTh BBICKA3bIBAHUS,
OTPULIAHME BBICKA3bIBAHUM, ONEpallud HaJ BBICKA3bIBAHMSIMHU: W, WIIM, HE, YCIOBHbIE
BBICKA3bIBaHUA (MMIUIUKALINH);



CTPOUTH BBICKA3bIBAHU A, OTPULIAHUSA BBICKA3LIBaHUI.

B noBceiHeBHO KU3HM M TIPM U3YUYE€HHH APYTUX NMPeIMeTOB:

CTPOUTH LICIIOYKU yMO3aKJIIO‘IeHI/H>'I Ha OCHOBC HUCIIOJIb30BaHUs MIPABUJI JIOTUKH,
HCII0JIb30BATh MHOXKCCTBA, OIICpallu ¢ MHOKCCTBAMMU, UX Fpa(i)I/II-IGCKOC MpeaACTaBJICHUC IJIA
OIMUCAaHUs PCAJIBHBIX ITPOLCCCOB U SIBIICHHI.

Yuciaa

ONEpPUPOBATh TMOHATHUSIMHU: MHOXECTBO HATypPaJbHbIX YHCEN, MHOXECTBO UEIbIX YHUCEl,
MHOKECTBO PALIMOHAJIBHBIX YHCEJN, HPPALMOHAIBHOE YHCIO, KBAAPATHBI KOPEHb,
MHOKECTBO JACHCTBUTEIBHBIX YUCEN, TEOMETPUUECKAsE HHTEPIIPETALNS HATYPAIbHBIX, LIEIIBIX,
palMOHAIBHBIX, JEHCTBUTEIbHBIX YHUCEIL,

MOHUMATb U OOBSACHATH CMBICI TO3UIIMOHHOM 3aIMCH HaTypalIbHOIO YHCTIA;

BBITIOJIHATH BBIYMCIIEHUSA, B TOM YHCIIE€ C UCIOJIB30BAHUEM MTPUEMOB PALIMOHATBHBIX
BBIYHCIICHUI;

BBITIOJIHATH OKPYTJIEHUE PALIMOHAIIBHBIX YMCEII C 3aJaHHON TOYHOCTBIO;

CpPaBHMBATH PALIMOHAIBHBIE U UPPALIMOHATIBHBIE YUCJIA;

MPEACTABIISITH PAIIMOHATILHOE YUCIIO B BUJE ACCITUIHON 1poou;

YIOPSA0YMBATH YMCIIA, 3AMMCAHHBIC B BUJIE OOBIKHOBCHHOM U IECATUIHOM ApoOH;

Haxoautb HOJl u HOK uuncen u ucnosib30BaTh UX MpU PEIICHUH 33]1a4.

B noBceiHeBHO KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

IPUMEHATh NpaBUiIa NMPUOIMKEHHBIX BBIYMCICHUN IMpPU pEIIEHUM MPAKTUYECKUX 3a7ad U
pelIeHnN 3a1a4 JPYTUX Y4eOHbIX IPEIMETOB;

BBIIIOJIHATh CPAaBHEHUE PE3YJIbTATOB BBIYMCIICHUN IIPU PEIICHUH MPAKTUYECKUX 33]1a4, B TOM
quclie IPUOIMKEHHBIX BBIYMCICHU;

COCTABJISITh U OLICHUBATh YMCIIOBBIC BBIPAXKCHUS IIPU PELICHUU NTPAKTHYECKUX 3a]a4 U 3a/1a4
U3 IpYTUX y4eOHBIX IPEIMETOB;

3alUCBhIBaTh U OKPYIVISATH YHUCIIOBBIE 3HAYEHMSI PEAIBHBIX BEIMYMH C MCIOJb30BAaHUEM
Pa3HBIX CUCTEM U3MEPEHUSI.

To:xknecTBeHHBIE PEOOPA3OBAHUS

ONEpPUPOBATh MOHATUSMHM CTENEHM C HaTypaJbHBIM I[IOKa3aTeleM, CTEMEeHH C LENbIM
OTPHIIATEILHBIM ITOKA3aTeIIeM;

BBINOJIHATE MPeoOpa30BaHUs LETbIX BBIPAKEHUN: JAEUCTBUS C OAHOUICHAMH (CIOXKEHHE,
BbIUUTAHUE, YMHOXKEHHUE), JEHCTBUS C MHOTOWIEHAMH (CIIO’KEHHE, BBIYMTAaHUE, YMHOXKEHUE);
BBINOJIHATE Pa3JI0’KEHHE MHOTOWIEHOB Ha MHOXKMTENM OJHUM U3 CIIOCOOOB: BBIHECEHHE 3a
CKOOKY, TpyNITUPOBKA, UCIOJIb30BaHUE (DOPMYJT COKPAILIEHHOT'O YMHOXEHHUS;

BBIJICJIATH KBAJpaT CyMMbI U Pa3HOCTH OJJHOUWJICHOB;

pacKIIaAbIBaTh HA MHOXKUTENIN KBAJPAaTHBIH TPEXUIICH;

BHITIOJIHATE ~ TIPEOOpa3oOBaHMs  BBIPAKEHWH,  COJAEpXKAIIUX  CTETIEHH C  IeJBIMU
OTPHLIATENIbHBIMU TOKA3aTeIsIMM, NEPeXOAUTh OT 3aluCH B BHUJAE CTENEHU C IENIbIM
OTPHIIATEIFHBIM TIOKa3aTeNIeM K 3alliCH B BUE IPOOH;

BBINOJIHATE MPeoO0pa3oBaHUsl JIPOOHO-PAIIMOHAIBHBIX BBIPAKEHUN: COKpaIlleHHe JpoOet,
npUBeJeHUE anreOpanyeckux ApoOeil Kk o0IieMy 3HaMEHaTeNo, CIO0XKEHHE, YMHOXEHHUE,
neneHue anreOpanyeckux ApoOeil, Bo3BeleHHE anreOpandeckoi ApoOH B HATYpaJbHYIO U
ENTyI0 OTPUIATENbHYIO CTETICHB;

BBINOJIHATH NPE0OPa30BaHMs BEIPAXKEHUH, COJIEpKaIUX KBaIpaTHbIE KOPHHU;



BBIICJIATh KBaJpaT CyMMBl WIM Ppa3HOCTH JBYWIEHa B BBIPAKCHHUAX, COACPIKAIINX
KBaJ[paTHbIC KOPHH;
BBITOJIHATH MPEOOPa30BaHMS BEIPAKEHUH, COJIEPIKAIIUX MOIYIIb.

B noBceiHeBHO KU3HM M NIPM U3YUYEHHHU APYTUX NMPeIMeTOB:

BBINOJIHATH MIPEOOPA30BAHMS U ICHCTBHS C YNCIIAMU, 3aIMCAHHBIMU B CTAaHIAPTHOM BH/IC;
BBIMOJIHATE MPE0Opa3oBaHusl aNreOpanuecKuX BBIPAKEHUN NPH PELICHWU 3a1ad JIPYTux
y4eOHBIX MPEMETOB.

ypaBHeHHH H HEPABCHCTBA

ONEpUpPOBaTh IMOHATUAMM: YpPAaBHEHHE, HEPABEHCTBO, KOPEHb YPAaBHEHMs, pELICHUE
HEPAaBEHCTBA, PABHOCWIIbHBIC YPaBHECHHsI, 00JaCTh OMpEICIICHUs ypaBHEHUsS! (HEPaBEHCTBA,
CUCTEMBbI YpaBHEHUN UM HEPABEHCTB);

pemiath JIMHEWHbIE YpPAaBHEHHS M YPaBHEHUs, CBOAUMBICE K JIMHEWHBIM C TIOMOIIBIO
TOXKJIECTBEHHBIX MPE0Opa30BaHMUIA;

peuiaTh KBaJpaTHbIE YPaBHEHUS M YPABHEHUS, CBOAMMBIE K KBaJpPaTHBIM C IIOMOIIbIO
TOXKJIECTBEHHBIX MpeoOpa3zoBaHMil;

pemats ApoOHO-TMHEHHbIE YPaBHEHHUS,

permarh mpocTeiinue uppaonaTbHbie ypaBHenus suaa {[(x) =a, (/(X) = g/ x)

pemaTh ypaBHCHHUS BUJA X" = a,

pelaTh ypaBHEHUs CIOCOOOM PA3JI0KEHUsI HA MHOYKUTENN U 3aMEHBI IIEPEMEHHOI;
UCIOJb30BaTh METOJ| HHTEPBAIOB JJI pElIeHHs ILedblX U ApoOHO-palMOHAIBHBIX
HEPABEHCTB;

pelaTh JIMHEHHBIE YPaBHEHHs U HEPABEHCTBA C IapaMeTpaMy;

pelaTs HECTIOKHBIE KBaAPaTHBIE YPAaBHEHHUS C IapaMETPOM;

pelaTh HECJI0KHBIE CUCTEMBI JIMHEHHBIX YPAaBHEHUH C TapaMETPaMHU;

peiiaTb HECJIOKHBIC YPABHCHU A B ICJIbIX YUCIIAX.

B noBceaqHeBHOM KHU3HHU U IIPUA U3YYCHHUH AIPYIUX MPEAMETOB:

COCTaBJIATh U PELIATh JUHEWHBIE U KBaPATHBIE YPAaBHEHUS, YPaBHEHUS, K HUM CBOZSILUECS,
CHCTEMBbl JIMHEWHBIX YpaBHEHUH, HEPABEHCTB MpPU pELICHUM 3a/1ad JpYTux Y4eOHBIX
MIPEIMETOB;

BBINOJIHATE OLEHKY MPaBJONOI00Us pe3ylbTaToOB, MMOJIy4aeMbIX MIPU PELICHUN JIMHEHHBIX U
KBaJIpaTHBIX YPAaBHEHUI U CUCTEM JIMHEWHBIX YPAaBHEHUNM M HEPABEHCTB IIPH PELLEHUM 3a]a4
IPYTUX Y4eOHBIX IPEIMETOB;

BBIOMPATh COOTBETCTBYIOIINE YpAaBHEHMsI, HEPABEHCTBA WJIM MX CHUCTEMBI JJIsl COCTaBJICHUS
MaTEMaTHYECKON MOJENHN 3aJaHHON PEAIbHOM CUTYalluy WU NIPUKJIaJHOM 3a/1a4H;

YMETb HMHTEPIPETUPOBATh IIOJYYEHHBI IpU PEIICHUM YPAaBHEHHs, HEPABEHCTBA  WJIU
CHCTEMBI pPe3yJIbTaT B KOHTEKCTE 3aJaHHON peabHON CUTYyallMU WIN NPUKIAJHON 3a1a4H.

DOyHKIUHA

ONEepUPOBATh MOHATUAMHU: (YHKIMOHAJIbHAS 3aBUCUMOCTb, (QYHKIHS, rpaduk QyHKIHUH,
crocoObl 3aJaHus (QYHKIUH, apryMEHT W 3HaueHue (YHKIMH, OOJaCTh OIpENeNICHUs U
MHOXECTBO 3HAa4eHUH (DYHKIUH, HYIH (QYHKUUH, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTh ()YHKIIMH, YETHOCTH/HEUETHOCTD (DYHKIIHH;

CTpOUTH TpaUKH JHUHEHHOHN, KBaJpaTHUHOW (YHKIUIH, 0OpaTHOW MPONMOPIIMOHAIBHOCTH,

bynkimm Buma: - y=a+ Lb y=xby="%ly=x;
X+



Ha MpUMepe KBaJIpaTUYHON (DYHKIIMHU, UCIIONB30BaTh NpeoOpa3oBaHus rpaduka  (yHKIUN

y=f(X) nns mocTpoenus rpadpukoB HyHKIMH y=af (kx+b)+c;

COCTABJISITh YPABHEHUs IPSIMOW IO 3aJaHHBIM YCIOBUSM: IIPOXOMSAIIECH depe3 JBE TOUYKH C
3alaHHBIMA KOOpJMHATaMH, NPOXOIALICH 4epe3 NaHHYK TOYKY M MapajuleIbHOW JTaHHOU
IIPSIMOM;

uccnenoBaTh (QYHKIHIO 10 €€ rpaduky;

HaXOJUTb MHOXXECTBO 3HAYEHUM, HYJIH, NPOMEKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTHU
KBaJpaTUYHOMN PyHKLNY;

ONEpUPOBATh  MOHATHAMHU:  IIOCIEJOBATEIBHOCTh,  apupMeTHyecKas  Iporpeccus,
reOMETPHUYECKas IIPOrPECCHs;

pelaTh 3aJa4u Ha apu(hMETHUECKYIO U TEOMETPHUECKYIO IPOTPECCHIO.

B noBceiHeBHO KU3HM U NIPU U3YYEHHH APYTUX MPeIMeTOB:

WUTIOCTPUPOBATh C TMOMOIIBI0 TpaduKa peailbHYI0 3aBUCHMOCTh WM TPOIECC MO HX
XapaKTePUCTHKAM;

UCIIOJIb30BAaTh CBOMCTBA U IpaMK KBaJPATHUYHOW (YHKIMH TPH PELICHUH 33/1a4 U3 IPYTrUX
Y4eOHBIX TPEAMETOB.

TekcToBbIE 3a1a4UN

pelars NpOCThIE U CIOXKHBIE 3aJa4d PAa3HbBIX THUIIOB, a TAaK)K€ 3aJaud IIOBBIIIEHHOU
TPYJHOCTH;

UCIIOJIb30BaTh pa3Hble KpaTKUE 3allMCH KAaK MOJENM TEKCTOB CJOXKHBIX 3afad Juisd
IIOCTPOEHHUSI IOMCKOBOM CXEMBI M PEIICHUS 33/1a4;

pasnauyath MOJENb TEKCTa U MOJIENb PEIICHUs 3aJlaud, KOHCTPYHMpPOBaTh K OJHOM MOAEIU
pELIEHNs HECJIOKHOM 3ajaul Pa3Hble MOJIEIM TEKCTa 3a/1a4H;

3HATh U MPUMEHATHh 00a crocoba moucka penieHus 3aaad (0T TpeOOBaHUS K YCIOBHUIO U OT
yCJIOBUS K TPeOOBaHUIO);

MOJIETTMPOBATh PACCYKICHUS MPU IOUCKE PEIIEHNUs 3a]1a4 ¢ TOMOIIbIO Ipad)-CXEMBbI;
BBIJIEIIATH ATAIbI PELICHUS 3a/1a4 U COIEP KaHNUE KaXKI0ro dTana;

yMETh BbIOMpaTh ONTHMAJbHBIM METOJ pPELIEeHUs 3aJadyd W OCO3HaBaTh BHIOOP METOJa,
paccMaTpuBaTh pa3InYHbIE METO/bI, HAXOAUTH Pa3HbIe PEIICHUS 3aJa4H, €CJIM BO3MOXKHO;
aHAJIN3UPOBATh 3aTPYAHEHNUS [IPY PEIICHUH 33/1a4;

BBINIOJIHATH pa3jMyYHble MPeoOpa3oBaHUs MPEUIOKEHHON 3a/1ayd, KOHCTPYHUPOBaTh HOBBIE
3aJ1a4M U3 IaHHOM, B TOM YHCIIe 0OpaTHBIE;

MHTEPIIPETUPOBATh BBIUYMCIUTENBHBIE PE3YJIbTAaThl B 3aJade, HMCCIEAOBATH IOJyYEHHOE
pelLlIeHne 3a1a4u;

aHAJM3UPOBaTh BCEBO3MOXKHBIE CHUTYallMd B3aHMMHOIO pPAacIlOJIOKEHHUs] JBYX OOBEKTOB WU
M3MEHEHHE UX XapaKTePUCTUK MPU COBMECTHOM JIBUKEHUU (CKOPOCTb, BPEMs, pACCTOSIHHE)
P PELISHUH 3aJ]a4 Ha JIBH)KEHUE JBYX OOBEKTOB KaK B OJJHOM, TaK U B MPOTHBOIIOJIOKHBIX
HaIpaBJICHUSX;

HCCIIEI0BaTh BCEBO3MOXHBIE CHUTYyallud IpU PEUIEHMM 3a1ad Ha JABM)KEHHE IO pEKeE,
paccMaTpuBaTh pa3Hble CUCTEMBI OTCUETA;

pemaTh pa3HoOOpa3HbIe 3a/1a41 «Ha YacTH»;

pemiaTb ¥ OOOCHOBBIBATH CBOE pELICHHME 33/1a4 (BBIACIATH MAaTEMAaTHYECKYyI0 OCHOBY) Ha
HaXO0XKJICHHE YaCTH YHCIa U YHCia [0 €ro YaCcTH Ha OCHOBE KOHKPETHOTO CMBICHIA APOOH;



OCO3HABaTh U OOBSICHATH UJIEHTUYHOCTD 3a7[a4 Pa3HbIX TUIOB, CBSA3BIBAIOUINX TPH BEIHMYUHBI
(Ha paboTy, Ha MOKYIKHU, Ha JBH)KEHHUE). BBIACIATH 3TH BEJIMYUHBI U OTHOLICHHUS MEXITY
HUMH, IPUMEHATh UX MPH PEIICHUH 3a7a4, KOHCTPYHPOBAaTh COOCTBEHHBIEC 3a/1a4 YKa3aHHBIX
THUIIOB;

BJIAJIETh OCHOBHBIMHU METOJAMU PEILLICHHUS 3a7a4 Ha CMECH, CIUIaBbl, KOHIICHTPALINH;

pemiaTh 3a7ayd Ha MPOLEHTHl, B TOM YHCJE, CIOXHBIE MPOLEHTHl C OOOCHOBAaHHEM,
UCIIOJIB3YS pa3HbIe CIIOCOOBI;

pelaTh JOrHYecKHe 3a1a4u Pa3HbIMU CIIOCOOaMHU, B TOM YHCIIE, C IByMs OJOKaMH U C TPEMs
0JI0KaMU JTaHHBIX C TTOMOILBIO TaOIUII;

pemars 3aJa4d Mo KOMOMHATOPUKE M TEOPUHU BEPOATHOCTEH HAa OCHOBE HCIIOIb30BaHHS
M3Y4YEHHBIX METOJI0B M1 O0OOCHOBBIBATH PELICHMUE;

penaTh HECIOXKHBIE 3a7a4M 10 MaTEMaTUYECKON CTaTUCTHUKE;

OBJIAJIETh OCHOBHBIMH METOJAaMH pEIICHHS CIOKETHBIX 3a7ad: apudMeTHdecKuii,
anredbpanveckuii, nepedop BapHaHTOB, T€OMETPUYECKHUH, rpaduueckuil, NPUMEHATh UX B
HOBBIX I10 CPABHEHUIO C U3YYEHHBIMU CUTYaLIUAX.

B noBceiHeBHO KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

BBICTISITh TIPU PEIICHUU 3a/1ad XapaKTEepPUCTUKH paccMaTpUBaeMOil B 3ajaue CUTYallHH,
OTJIUYHBIE OT pealbHBIX (T€, OT KOTOPBIX aOCTParupoBalUCh), KOHCTPYHPOBATh HOBBIE
CUTyalluu C Y4ETOM OTUX XapaKTepUCTUK, B YACTHOCTH, IPU pEIICHUH 3a7ad Ha
KOHIIEHTPALUHU, YIYUTHIBAThH TUIOTHOCTH BEILIECTBA;

pemars U KOHCTPYHMpOBaTh 3aJaud Ha OCHOBE PACCMOTPEHHUS pEabHbIX CUTYyallUid, B
KOTOPBIX HE TpeOyeTCs] TOUHBIN BBIYUCIUTEIHHBIN PE3YIIbTaT;

pelaTh 3aa41 Ha JABMKEHHUE TI0 PeKe, paccMaTpuBas pa3Hble CUCTEMbI OTCUETA.

CraTucTHKa ¥ TeOpHUs BEPOATHOCTEH

OTIEPUPOBATH MOHATUSIMH: CTOJIOUATHIE U KPYTOBBIE AUAarpaMMBbl, TaOIUIIBI TaHHBIX, CPEIHEE
apudMeThyecKoe, MeauaHa, HauOoJbIlee M HAaWUMEHbIIEe 3HAYCHUS BHIOOPKH, pa3zMax
BBIOOPKH, TUCTIEPCHS] U CTAaHIAPTHOE OTKIIOHEHHE, CIIy4aiiHas U3MEHUHNBOCTH;

W3BJICKaTh HH(OpMaIKIO, IPEACTABICHHYIO B TAOJIMIIAX, HA AUarpaMMax, rpadukax;
COCTABJISITh TaOJIUIIBI, CTPOUTH JUATPAMMBI U Tpa(hUKK HA OCHOBE JaHHBIX;

OTIEpUPOBATh MOHATHAMH: (haKTOpHUan dYKclia, NMEPEeCTAaHOBKM W COYETaHUs, TPEYTOJIbHHUK
ITackans;

MPUMEHSTh MIPABUIIO MPOU3BEICHUS MPU PEIICHUH KOMOMHATOPHBIX 3a71a4;

OTIEPUPOBATH MOHITHIMH: CIIyYalHBIN OIBIT, CTy4ailHBIA BBIOOD, UCTIBITAHHUE, SJIEMEHTApHOE
ciy4daitHoe coObITHE (KMCXO0J), KJIACCHMUYECKOE OIPECICHHE BEPOSITHOCTH CIIy4ailHOTO
COOBITHSI, OTIEPALIUU HAJl CIIyYailHBIMH COOBITHUSIMU;

MPEJICTaBISITh MHPOPMAIIHIO C TOMOIIBIO0 KPYroB Diiiepa;

pemats 3aJa4dl Ha BBIUMCICHHE BEPOSTHOCTH C TMOJCYETOM KOJMYECTBA BAPUAHTOB C
MTOMOIIIbI0 KOMOMHATOPUKH.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeAMETOB:

U3BJIEKaTh, HHTEPIPETHPOBATH M MpPeoOpa3oBbIBaTh HH(POPMALUIO, TPEICTABICHHYIO B
Tabiuiax, Ha JadarpamMmmax, rpadukax, OTpa)kaloUlyl0 CBOICTBA M XapaKTEPUCTHUKU
peaJIbHBIX MPOLIECCOB U SIBJICHMUIA;

ONpeeNsATh CTAaTUCTHUECKHWE XapaKTEepUCTHUKU BBIOOPOK MO TaldHIaM, Juarpammanm,
rpaduKam, BBIOIHATh CPABHEHHE B 3aBUCUMOCTH OT LIEJIM PELICHHUs 3a/1auu;



OLICHUBATL BECPOATHOCTH PCAJIbHBIX COOBLITUH U SIBICHUIA.

I'eomeTpuueckue purypnbi

OTIEpPUPOBATH MOHATHIMU T€OMETPUUYECKHIX (DUTYD;

U3BJICKaTh, HMHTEPIPETUPOBAaTh U IpeoOpa3oBbIBaTh HHPOPMALUIO O TIEOMETPUYECKUX
¢durypax, IpeacTaBICHHYIO Ha YepTeKax;

NPUMEHATh T€OMETpHUecKue (DaKThl AJIsl pEeIIeHHs 3agad, B TOM YHUCIIE, MPeanoararimmx
HECKOJIBKO 1IaroB PELICHMUS];

(dbopMynHpOBaThH B MPOCTEHIINX CIIydasiX CBOMCTBA M MPU3HAKH UTY;

JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPIKICHMUS;

BJIANeTh  CTAaHAAPTHOM  kimaccudukanuedr  miockux  Guryp  (TpeyroipHHUKOB U
YEThIPEXYTOJbHUKOB).

B noBceqHeBHOM KH3HHA U IPpU U3YYCHUH APYIUX NPEAMETOB:

UCIOJB30BAaTh CBOMCTBA T'EOMETPUYECKUX (HUTYp JUIS pEIIeHHs 3a1ad MPaKTUYECKOTro
XapakTepa ¥ 3a7a4 U3 CMEKHBIX TUCLHUILINH.

OTHoleHus

OIIEPUPOBATH MOHITUSMHU: PABEHCTBO (UTYp, paBHbIE (HUTYpPHI, PABEHCTBO TPEYTOJIHHUKOB,
[IapAJUICTIbHOCTh  IPSMBIX, INEPHEHAUKYJSIPHOCTh IPSMBIX, YIIbl MEXKIY MPSIMbIMH,
NEPIIEHANKYIISAP, HAKIOHHAS, MPOEKIHs, mojooue ¢uryp, mogoOHbie (GUTYpBI, MOI00HBIC
TPEYroJIbHUKH;

IpUMEHATH TeopeMy Dasieca U TeOpeMy O IIPONOPLUOHAIBHBIX OTPE3KaX MPU PELICHUH
3a1ad;

XapaKTepU30BaTh B3aUMHOE PACIIOIOKEHHUE IPIMOU U OKPYKHOCTH, ABYX OKPY>KHOCTEH.

B noBceiHeBHO KU3HM U NIPU U3YUYEHHH APYTUX NMPeIMETOB:

HCII0JIB30BAaTh OTHOLICHUS JJI pCHICHUA 3a/la4, BOSHUKAIOIIHX B peaanoﬁ KHU3HU.

I/I3Mepemm U BBIYUCJICHUSA

OIEpUPOBATh IMPEACTABICHUSAMHU O JJIMHE, TUIOMAau, 00bEME KaK BEITUYMHAMHU, PUMEHSITh
teopemy Iludaropa, dopmynsl miomanu, oobEéMa MpH PEelICHUH MHOTOIIATOBBIX 33734, B
KOTOPBIX HE BCE JaHHBIE MPE/ICTaBIEHBI SIBHO, a TPEOYIOT BBIYMCICHUN, ONIepUpoBaTh Oosiee
IIMPOKUM KOJMYECTBOM (OpMYJ JJIMHBI, IJIOLIAU, 00bEMA, BBIYMCIATH XapaKTEPUCTUKU
KOMOMHAIMi Guryp (OKpyKHOCTEH M MHOTOYTOJbHHKOB) BBIUYUCIATH PACCTOSIHUS MEXAY
¢burypamu, NpUMEHATh TPUTOHOMETpHUUECKHE (POPMYJIbI JIJIsl BBIYMCIEHUI B O0Jiee CII0KHBIX
Clly4asx, IPOBOJIUTh BBIUYMCIIEHNS Ha OCHOBE PaBHOBEIMKOCTH U PAaBHOCOCTABJIEHHOCTH;
HPOBOJUTH MTPOCTHIE BHIYMUCIICHUSI HA OOBEMHBIX Telax;

(dbopMynMpoBaTh 33a/1a4M HA BBIUMCIIEHHUE JUIMH, TUIOIIaael 1 00bEMOB U peliaTh UXx.

B noBceaqHeBHOM KHU3HHU U IIPUA U3YYCHHUH AIPYIUX MPEAMETOB:

MMPOBOAWUTDH BBIYUCIICHUS HA MCCTHOCTH;
MMPUMCHATH (I)OpMYJ'ILI IIpH BBIYUCIICHUAX B CMCIKHBIX y"-Ie6HLIX npeaMeTax, B Opr)KaIOIJ_ICﬁ
JIECTBUTEIIBHOCTH.

I'eomeTpnuyeckue nocrpoeHus

MU300paxaTh reoMeTpuIecKkre (GPUrypsl 0 TEKCTOBOMY U CHMBOJILHOMY OMTMCAHHIO;
CBOOOJTHO OTIEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMHU B HECIIOKHBIX CITydasiX,
BBITIOJIHATH OCTPOCHUS TPEYTOJBHUKOB, MPUMEHSTh OTJEIbHBIE METOIbI TOCTPOEHUI
IHUPKYJIEM U JIMTHEHKOW M MPOBOIUTH MPOCTEHIIINE UCCIETOBAHMS YK CIIA PEIICHUH;

M300pakaTh TUIIOBBIE TIIOCKUE GUTYPHI U 0OBEMHBIE TeJIa C IIOMOIIBIO MMPOCTEHIIINX



KOMIIBIOTEPHBIX HHCTPYMEHTOB.
B noBceHeBHOM KU3HM M TIPH M3YYECHHH APYTUX NPeJIMETOB:
®  BBINOJHATH MPOCTEHIINE TOCTPOCHUSI HA MECTHOCTH, HEOOXOJUMbIE B PEeaIbHOM KU3HU;
® OIICHUBATh pa3Mephl pealbHbIX 00BEKTOB OKPY>KAIOIIEr0 MUPA.
IIpeoOpa3oBanus
e OmepupoBaTh IOHATHEM [IBIDKEHUS U TMpeoOpa3oBaHUs MMOA0OMs, BiIaAeTh MpUEMAMHU
MOCTpOeHHsI (PUTYP C MCIOIB30BAHKUEM JIBUKECHUH M NpeoOpa3oBaHuil M0a00us, TPUMEHATh
II0JIyYE€HHBIE 3HaHUS U ONBIT IIOCTPOEHUI B CMEXKHBIX IIPEIMETaX U B PEAJBHBIX CUTYyaLMsIX
OKPY’KaIoILIEro MUpa;
e cTpouth GUrypy, NoA0OHYIO TaHHOM, MT0JIb30BATHCS CBOMCTBAMH 1OA00MS J1J1s1 000CHOBAHUS
CBOHCTB (puryp;
® [IPUMEHSTHh CBOWCTBA JABMKEHUHN JJIs1 TPOBEJCHUS MPOCTEUITNX 0OOCHOBAHHM CBONCTB
¢buryp.
B noBcenHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:
® [IPUMEHSTHh CBOMCTBA JABMKEHUN U MPUMEHATH NOA00HUE /17151 HOCTPOEHUI U BIYMCICHUI.
BekTopbl M KOOPAMHATHI HA IJIOCKOCTH
® OnepupoBaTh MOHATUSMHU BEKTOP, CYMMa, Pa3HOCTb BEKTOPOB, NMPOMU3BEICHHE BEKTOpa Ha
YHUCJIO, YTOJd MEXAY BEKTOpaMH, CKAJSIPHOE MIPOU3BEICHUE BEKTOPOB, KOOPAMHATHI Ha
IJIOCKOCTH, KOOPJIMHATHI BEKTOPA;
® BBLINOJHATH JACWCTBUSA HAJA BEKTOpaMH (CIIOKEHHE, BBIYUTAHHE, YMHOXEHHE Ha YHCIO),
BBIYUCIIITh CKaJsPHOE IMPOU3BEACHHUE, ONPENEATh B MPOCTEHIIMX CIy4yasx Yrojl MEeXIy
BEKTOpPAaMH, BBINOJHATH PA3jIoKEHHE BEKTOPAa HA COCTABIAIOLIUE, IPUMEHSTH MOJyYE€HHBIE
3HaHUS B (U3UKE, MOJIb30BAThCA (POPMYIION BBIYMCICHUSI PACCTOSIHUA MEXKIY TOYKAMH II0
M3BECTHBIM KOOPJAMHATAM, UCIIOJIb30BaTh YpaBHEHUs (QUIyp AJIs pelleHus 3a1a4;
® [IPUMEHSTh BEKTOPBI U KOOPJIMHATHI JJIsl PEIIEHUS] TEOMETPUUECKHUX 3a/1ad Ha BBIUYHCIICHHE
JUIVH, YTJIOB.
B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:
® HCIIOJIB30BATh MOHATHS BEKTOPOB M KOOPAMHAT JJISl pEeLIeHUs 3aa4 o Gpu3uke, reorpadpuu u
JIPYTUM y4e€OHBIM MPEAMETAM.
Hcropusi MaTeMaTHKHU
® XapaKTepu30BaTh BKJIAJ BBIJAIOLIMXCA MATEMATHKOB B Pa3BUTUE MATEMATHUKU U HHBIX
Hay4HbIX 00JIacTel;
® [IOHMMATh POJIb MATEMAaTHKHU B pa3BUTHH Poccun.
MeTtoabl MaTEMATHKH
®  LCIOJIb3YSl U3YUYEHHBIE METO/IbI, IPOBOJIUTH J1I0KA3aTEIbCTBO, BBHIIOIHATE OIPOBEPIKEHHUE;
e BHIOMpATH U3YUYEHHBIE METOJIbI U UX KOMOMHAIMY JUIsl pELICHNUs] MaTeMaTHUeCKHX 3a/1a4;
® CIIOJIb30BAaTh MaTeMaTHUYECKHE 3HAHUS JJIs ONHMCAaHUS 3aKOHOMEPHOCTEH B OKpYy)Karolen
JENCTBUTEIBHOCTH U IIPOU3BEAEHUAX HCKYCCTBA;
® IIPUMEHATh NPOCTEMIINE NPOrpPaMMHBIE CpPEACTBA M DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IPY PEIIEeHUU MaTeMaTHYeCKUX 3ajau.
BBIMyCKHUK TOMYYUT BO3MOXXHOCTH HayduThcs B /-9 Kiaccax JUISL  YCHEIIHOTO
pOI0JDKeHHUs 00pa30BaHus Ha YyriyOIEHHOM YpOBHE
JJIeMeHThI TEOPHMH MHOKECTB U MATEMATHY€eCKOM JIOTUKH
e CBOOOJHO OMNEpPUPOBATh IMOHSATUAMHU: MHOXKECTBO, XapPAKTEPUCTUKH MHOXKECTBA, IJIEMEHT
MHO)KECTBA, IYCTO€, KOHEYHOE M  OECKOHEYHOE MHOXKECTBO,  IIOJIMHOKECTBO,



MIPUHAJICKHOCTb, BKIFOUEHHE, PABEHCTBO MHOXKECTB, CIIOCOOBI 33/1aHNE MHOXKECTBA;
3aJjaBaTh MHOXECTBA Pa3HBIMH CIIOCO0aMU;

IIPOBEPSATH BBINOJIHEHUE XapaKTEPUCTUUECKOTO CBOMCTBA MHOXKECTBA,

CBOOOJHO  ONEpPUPOBATH  IOHATHSAMM:  BBICKa3blBaHWE, HCTUHHOCTb U  JIO)KHOCTb
BBICKA3bIBaHUS, CJOXKHBIE U TMPOCTHIE BBICKA3bIBAHUSA, OTPHUIIAHUE BBICKa3bIBaHMIA;
UCTUHHOCTb U JIO)KHOCTb YTBEPKACHUS U €ro OTPULAHUS, OIIEpallui HaJ BbICKAa3bIBAHUSIMHU:
U, UJIH, HEYCJIOBHBIE BbICKA3bIBAaHUSI (MMIUIMKALIUH);

CTPOUTH BBICKA3bIBAHUA C UCIIOJIb30BAHUEM 3aKOHOB aJII‘e6pr BBICKA3bIBaHUM.

B noBceqHeBHOM KH3HHA U IPpU U3YYCHUH NPYIruX NMPEAMETOB:

CTPOUTDH PACCYKJICHUS Ha OCHOBE MCIOJIb30BAHUS MTPABUJI JIOTUKH;
WCIOJIb30BaTh MHOXECTBA, ONEPAIMHA C MHOKECTBAMH, UX TpadUUIecKOe MPEACTaBICHUE IS
OMMCAaHUs PEAIbHBIX IMPOLECCOB M SBICHUI, MpPU pEIIeHUU 3aqad JPYrux Y4eOHBIX
MPEeIMETOB.

Yucaa

CBOOOJTHO OIEPUPOBATH MOHATUSMU: HATYPAIBHOE YUCIIO, MHOKECTBO HATYPAJIbHBIX YUCE,
[[EJI0€ YHUCJIO, MHOXKECTBO IIETBIX 4YHCEN, OOBIKHOBEHHAs JpOOb, IECSITHYHAS JPOOB,
CMEIIaHHO€  YHWCI0, pAlMOHAIBHOE  YHCJIO, MHOXECTBO  pallMOHAJIBHBIX  YHCE,
HUppAIlMOHAIEHOE YHCIIO, KOPEHb CTENEeHH N, JACHUCTBUTEIBHOE YHCIO, MHOMXECTBO
NEHUCTBUTENBHBIX ~ YHCE, TE€OMETpUYEeCKas HMHTEPIpETalds HATypaIbHBIX, IENbIX,
palMoOHAIBHBIX, ICHCTBUTEIIBHBIX YHCE;

MOHUMATh U OOBACHATH PA3HUILY MEXIY MO3UIMOHHOW W HEMO3UIMOHHOM cucTeMaMu
3aIIMCH YHCeTT;

MEePEBONTH YUCIIA U3 OJHOM CUCTEMBI 3aMKMCH (CUCTEMBI CYMCIICHUS ) B IPYTYIO;

JTIOKa3bIBaTh W HCIIOJIB30BATh MPHU3HAKH ACIUMOCTU Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbr u
MIPOU3BEICHUS YMCETI TIPU BBHITTOJTHEHUH BBIUUCICHUN U PEIICHUH 33724,

BBITIOJIHSITH OKPYTJICHUE PAIMOHAIBHBIX U UPPAMOHATBHBIX YHCEII C 33JITaHHON TOYHOCTHIO;
CpPaBHHMBATh JICHCTBUTENBHBIE YUCIIA PA3HBIMU CTIOCO0AMU;

YHOPSIOYMBATh YHCIIA, 3alMCAaHHbIE B BUJE OOBIKHOBEHHOW W JECATUYHOM NIpoOu, 4yucia,
3alMcaHHbIe C HCIOJIh30BaHUEM apU(PMETHYECKOT0 KBAJPATHOTO KOPHS, KOPHEH CTeneHu
Oopie 2;

Haxoquth HOJ[ m HOK uucen pasupiMu criocobamMu M MCHONB30BaTh MX TpPU  pEIICHUU
3a/1ad,

BBITIOJIHATh BBIYUCIICHUSI M TIPEOOpa3OBaHUs BBIPAKEHUN, COACPKAIIUX JICHCTBUTEIHHBIC
YHUCIIa, B TOM YHCJIe KOPHU HATypaJbHBIX CTETICHEH.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

BBITIOJIHATE M OOBSCHATH PE3YNIbTaThl CPABHEHUS PE3YJbTATOB BBIYMCICHHH TPH PEIICHHH
MMPaKTUYCCKUX 3aaad, B TOM YHUCIEC HpI/I6J'II/I)KeHHI)IX BI)I'-H/ICJ'IeHI/II\/'I, HCIIOJIB3YsA pPa3HbIC
CIOCOOBI CPaBHEHHUI;

3aliChIBaTh, CPAaBHUBATh, OKPYIJISATh UHUCIOBBIE JaHHBIE pPEAIBHBIX BEIHYUH C
UCIIOJIb30BAHUEM PA3HBIX CUCTEM H3MEPEHHUS,

COCTaBJIATh M OLCHMBAaTh pPa3HBIMH CIIOCOOAMH YHCIIOBBIC BBIPQKEHHS NPU PELICHUH
NPaKTUYECKHX 3a]a4 M 33/1a4 U3 APYTUX y4eOHBIX TPEIMETOB.

ToxknecTBeHHBIE PEOOPA3OBAHUS

CBO60}1HO ONEprUpOBaATh NOHATUAMU CTCIICHU C LCJIBIM U )IpO6HI)IM IIOKa3aTeCiIeM,



BBITIOJIHATH JOKa3aTCJIbCTBO CBOMCTB CTEIICHH C IEIBIMU B I[pO6HBIMI/I IIOKa3aTCJIsIMH,

OonecprupoBaTh NOHATUAMHA «KOAHOYICHY, KMHOTI'OYJICH», «MHOTOYJICH C OHHOﬁ HGpQMGHHOﬁ»,

«MHOT'OYJICH C HCCKOJIbKUMU IICPECMCHHBIMN, KOB(i)(I)I/ILII/ICHTbI MHOI'O4JICHA, «CTaHAapTHAaA 3alliCb

MHOI'O4JI€Ha», CTCIICHb OAHOYJICHA U MHOI'OYJICHA,

CBOOOJHO BiaJeThb MNpHEMaMu NpeoOpa3oBaHUs LEIbIX M JPOOHO-PALMOHAIBHBIX
BBIPAKCHU;

BBIMOJIHATh ~ PA3JIOKEHHE MHOTOWIEHOB HA MHOXHTEIM pa3HbIMH  CIIOCO0aMH, C
MCTIOJIb30BAHUEM KOMOHMHAINH Pa3InYHBIX TPUEMOB;

UCIOJb30BaTh TeopeMy Buera u teopemy, oOpaTtHyto Teopeme Buera, 1 noucka KopHei
KBaJIpaTHOrO TpEXWIEHA W JJI pelIeHMs 3aJad, B TOM 4YHCIE 3a7ad ¢ IapaMeTpaMH Ha
OCHOBE KBaJIpaTHOI'O TPEXUICHA;

BBITOJIHATH JI€JIEHHME MHOTOYJIEHA HA MHOTOYJIEH C OCTaTKOM;

JIOKa3bIBaTh CBOMCTBA KBAIPATHBIX KOPHEN U KOPHEH CTEIIEHM N;

BBINOJIHATH NIPE0Opa30BaHMsl BEIPAXKEHUH, COJlepKallluX KBaIpaTHbIe KOPHHU, KOPHU CTEIIECHU

n;

CBOOOJTHO ~ ONEpUPOBaTh IMOHATUAMU  «TOXKJIECTBO», «TOXIECTBO HA MHOXXECTBEY,
«TOXIAECTBEHHOE MPEOOPa30BaAHUEY;

y Sk = oF
BBITNOJIHATH pa3In4Hble IpeoOpa30oBaHUsl BIPAXKEHUMN, COJIEPIKALIIX ( * ) *

B noBceqHeBHOM KH3HHU U IPUA U3YYCHHUH APYIUX MPEeaAMETOB:

BBIMIOJHATh MpPeoOpa3oBaHUs W JCHCTBUS ¢ OYKBEHHBIMH BBIPKEHUSMH, YHCIOBbBIE
K02 (HUIIMEHTHI KOTOPBIX 3aITUCaHbl B CTAHIAPTHOM BHJIE;

BBITIOJIHSITH MPE0OPa30BaHUs PAIIMOHAIBHBIX BRIPAKEHUN MIPHU PEUICHUH 33]1a4 APYTHX
Y4eOHBIX TPEMETOB;

BBITIOJTHSATH MPOBEPKY MPABAONION00MS (PU3MUESCKUX ¥ XUMUIECKHX (DOPMYJI HA OCHOBE
CpaBHEHUS PA3MEPHOCTEN U BAJICHTHOCTEM.

YPaBHeHHﬂ H HEPABCHCTBA

CBOOOJTHO ONEpUpPOBaTh MOHATHAMU: YpaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIC YPaBHEHUS U
HEPABEHCTBA, YypPaBHEHUE, SBIIAIOIIEECS CIEIACTBUEM JPYroro ypaBHEHHUS, YPaBHEHMS,
PaBHOCUJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE ITPE00pa30BaHsl ypaBHEHU;

pelaTh pa3Hble BUAbl YPABHEHUIN U HEPABEHCTB U UX CHCTEM, B TOM YHCJIE HEKOTOPbIE
ypaBHeHUs 3 U 4 cTeneHeil, poOHO-paloHaIbHbIE U UPPALlMOHATIBHBIE;

3HaTh TeopeMy Buera 11 ypaBHEHUI CTENIEHU BbIIIE BTOPOU;

IOHUMAaTh CMBICI TEOPEM O PAaBHOCWIBHBIX M HEPaBHOCWIBHBIX IPe0Opa3oBaHUIX
YPaBHEHUI U YMETh UX J0Ka3bIBATh;

BJIA/IETh Pa3HBIMUA METOJIAaMU PEUICHMs YPAaBHEHU, HEPABEHCTB U UX CUCTEM, YMETb
BBIOMPATh METO/1 PELIeHNs U 0OOCHOBBIBAThH CBOM BHIOOD;

UCIIOJIb30BaTh METOJI MHTEPBAJIOB ISl PELICHNs HEPABEHCTB, B TOM YHCIIE APOOHO-
palMoOHANBHBIX U BKJIIOYAIOIIMX B ce0s1 UPPAllMOHAIbHBIE BEIPAKEHUS;

pemiaTth aredpanveckie ypaBHEHHs 1 HEPABEHCTBA U UX CUCTEMBI C TapaMeTpaMu
anredpanvyeckuM U rpapuuecKkuM METOAaMu;

BIIQJIETh PA3HBIMU METOJIAMH JI0OKA3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B 1I€JIbIX YHCIIaX;

n300paxxaTh MHOKECTBA Ha IUNIOCKOCTH, 33/laBa€Mble YpaBHEHUSMHU, HEPABEHCTBAMHU U UX
CHUCTEMaMH.



B noBceHeBHOM KU3HHM M IPH M3YYECHHHU APYTUX NPEIMETOB:

COCTaBJISITh M pelIaTh YPaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI IIPU PEIICHUU 3aa4d APYTUX
y4eOHBIX TIPEIMETOB;

BBITNOJHATH OLEHKY MPaBIONOA00MS pe3ylbTaToOB, MOIYYaeMbIX IPU PEHICHUH Pa3IHUHbIX
YpaBHEHHUIA, HEPABEHCTB U UX CUCTEM NP PELICHUH 33/1a4 APYrUX yUeOHBIX IPEIMETOB;
COCTaBJISITh U pelIaTh YPaBHEHUS U HEPABEHCTBA C MapaMeTpaMu MPH PEIICHUU 3a1a4
JOpYTUX y4eOHBIX PEIMETOB;

COCTaBJISITh ypaBHEHHUE, HEPABEHCTBO WJIM UX CHUCTEMY, OMHCHIBAIOLINE PEaIbHYI0 CUTYAILIUIO
WM MPUKJIAIHYIO 3aa4y, UHTEPIPETUPOBAThH MOTYYCHHbBIE PEe3YIbTAThI.

DOyHKIUHA

CBOOOJTHO ~ONEpUPOBATh TMOHSATHSAMHU: 3aBHUCUMOCTh, (YHKIMOHAJIbHAS 3aBHCHUMOCTD,
3aBHCUMas U HE3aBUCHMasl TIEpEMEHHBIE, GYHKIIUS, CIIOCOOBI 3a1aHus QYHKIUH, apTyMEHT

Y 3Ha4YeHue (PyHKUUHU, 00JIaCTh ONpeAeNeHUS 1 MHOKECTBO 3HaYeHUs PYHKIIMU, HYIU
(GyHKINHU, TPOMEXKYTKH 3HAKOITOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMH, HAaUOOJIbIIIEE U
HauMEHbIIIee 3HaYeHUS, YETHOCTH/HEYETHOCTh (PYHKIIUH, IEPUOANYHOCTD (PYHKINHU, TpaduK
(GyHKINHU, BEpTHKAJIbHAS, TOPHU30HTANIbHAS, HAKJIOHHAS] aCUMIITOTHI; Tpa(uK 3aBHCUMOCTH,
He ABJIIonIeics QyHKIueH,

CraTucTHKa H TEeoOpus BQPOHTHOCTeﬁ

CBOOOJHO ONEpPUPOBATh TMOHATHAMHU: CTOJOYATHIE M KPYrOBBIE TUArpaMMbl, TaOJHUIIBI
JaHHBIX, CpelHee apudmeThyeckoe, MeJuaHa, HauOOJbIIee W HaUMEHbILEEe 3HAYCHUS
BBIOOPKH, pa3Max BBIOOPKH, JUCHEPCHs M CTaHIAPTHOE OTKJIOHEHHWE, CIlydaiiHas
U3MEHYHBOCTb;

BbIOMpaTh Hambosee YHAOOHBIM cIOco0 NpeacTaBieHUs HH(POpPMAIUU, aeKBaTHBIN e&
CBOMCTBAM M IISIISIM aHAIN3a;

BBIUNCIISITh YUCIIOBBIE XapaKTEPUCTUKU BBIOOPKH;

CBOOOJHO ONEpUpOBaTh MOHATUAMU: (pakTOpuan 4yucia, MEePeCTaHOBKH, COYETaHHUsS H
pa3mMeleHus, TpeyronbHuk Ilackans;

CBOOO/IHO ONEpUPOBATH MOHATHSAMM: CIIy4alHBIN OIBIT, CIy4yallHbIH BBIOOp, UCHBITAHUE,
3JIEMEHTAapHOE CllydaiiHoe coObITHE (MCXO0J1), KJIACCHYECKOE OIpeesIeHHEe BEpOSTHOCTU
CIIy4alilHOTO COOBITHS, ONIEpalliy HAJl CIy4YallHIMU COOBITUSMU, OCHOBHbIE KOMOWHATOPHBIE
(bopMyIbI;

CBOOOJHO ONEpPHPOBATh IMOHATUSAMH: CIy4alHbIM ONBIT, CIy4ailHbI BBIOOp, UCHBITAHUE,
2JIEMEHTapHOE clly4aiiHOe coObITHE (ucxon), KJIACCHYECKOE OIIpeZieIICHUE
BEPOSTHOCTH CITy4yailHOTO COOBITHS, ONEpalUy HaJ CIy4alHBIMH COOBITHUSIMH, OCHOBHBIE
KOMOMHATOpHbIE (POPMYJIBI;

3HATh IPUMEPHI CIyYallHBIX BEJINYUH, U BBIYNACIIATH UX CTATUCTUYECKUE XaPAKTEPUCTUKU;
UCIOJIb30BaTh (OPMYJIbl KOMOMHATOPUKY IIPU PEIIEHUH KOMOWHATOPHBIX 3a71a4;

pelmiaTh 3a/la4r Ha BBIYUCIICHUC BEPOATHOCTHU B TOM YHCJIC C HUCITIOJIb30OBAHHUEM (I)OpMyJ'I.

B noBceHeBHOM KU3HM M TIPH M3YYCHHH APYTUX NPEIMETOB:

MPEJICTaBISTh UHPOPMALIMIO O PEaTbHBIX MPOIECCaX U SIBICHUAX CIIOCOO0M, aJJIeKBATHBIM €€
CBOMCTBaM U LIEJIU UCCIIEIOBAHNUS;

aHAJIM3UPOBATh M CPAaBHUBATH CTATUCTHUUECKHE XapaKTEPUCTUKU BBIOOPOK, MOJIYYEHHBIX B
IIPOLIECCE PELICHUs IIPUKIAJIHON 3a7a4y, U3YUYEHHUs PEAIbHOIO SBJICHUS, PEILICHUS 3a1a4u U3
JPYTUX y4eOHBIX MPEIMETOB;

OLICHUBATb BEPOATHOCTL PCAJIbHBIX COOBITHH U SIBIICHUH B PA3IMYHBIX CUTyallUsX.



TexkcToBbBIC 3a0a4H

peraTh MPOCTHIE U CIOXKHBIC 33]]auH, a TAK)Ke 3a7a4yl MOBBIIICHHON TPYAHOCTH U BBIACTATD
UX MaTeMaTHYECKYIO OCHOBY;

pacro3HaBaTh pa3Hble BH/IbI U TUIIBI 33124,

UCTOJB30BaTh pa3HbIe KPAaTKHWE 3aliCH KaK MOJENIN TEKCTOB CIOXKHBIX 3alad M 3ajad
MOBBIIIEHHON CIIOKHOCTH JUISl TOCTPOSHHS MMOMCKOBOM CXEMBI U PEIICHUs 3a/1a4, BEIOUPATh
ONITHMAJIBHYIO JUISl PACCMAaTPUBAEMOM B 33/1a4€ CUTYaIllMH MOJIeTIb TEKCTA 3a/Ia4H;

pa3nuyaTh MOJIENIb TEKCTa U MOJIETh PEIICHHs 3a/1a4H, KOHCTPYHUPOBATh K OTHOW MOJIENIN
pelLIeHHs CIOKHBIX 337a4 pa3HbIe MOJICNU TEKCTa 33]auu;

3HATh U IPUMEHATH TPH CIIOoco0a MOMCKa pemeHus 3a1a4 (0T TpeOOBaHUS K YCIOBUIO U OT
yCJIOBHSA K TpeOOBaHUIO, KOMOWHUPOBAHHBIH );

MOJICIIMPOBATh PACCYKICHHSI IIPH MOUCKE PELICHHUS 33134 C MOMOIIBIO rpad-CXeMBbI;
BBIJICJIATH ATAIBl PELICHUS 33]aUd M COJIEpKAHUE Ka) 10T 3Tara;

YMETh BBIOMPATh ONTHMAJIBHBIN METO]] PEIICHHUS 3a/1a41 U OCO3HABATh BBIOOP METO/Ia,
paccMaTpuBaTh pa3IMYHBIE METO/IbI, HAXOIUTH Pa3HbIE PEIICHUS 3a/1a49H, €CITH BO3MOXKHO;
aHATM3UPOBATH 3aTPYAHCHUS TPU PEIICHUH 3a/1a4;

BBITIOJIHATH Pa3IMYHbIC IPE0Opa30BaHMs MPEAJI0KESHHOHN 3a/1a4i, KOHCTPYHPOBATh HOBBIE
3aJauu U3 TaHHOHW, B TOM YHCJIe OOpaTHEIE,

MHTEPIPETHPOBATH BEIYUCIUTEIbHBIC PE3yIbTAThI B 3a/1a4€, HCCIEI0BATH TOJTYYCHHOE
pelIeHue 3a/1a4H;

M3MEHSTH YCIOBHE 3a71a4 (KOJMUECTBEHHBIC WIIM KaUeCTBEHHBIE TAHHBIE), HCCIIEIOBATD
M3MEHEHHOE Pe0Opa30BaHHOE;

aHAJTM3UPOBATh BCEBO3MOXKHBIE CHUTYAI[MM B3aMMHOTO DPACIOJIOKEHHS IBYX OOBEKTOB M
M3MEHEHHUE UX XapaKTEPUCTUK IPH COBMECTHOM JIBWKEHUH (CKOPOCTB, BPEMsI, PaCCTOSHHE)
IIPU pellleHue 3a7a4 Ha JBM)KEHHUE JIByX 0OBEKTOB KakK B OJTHOM, TaK U B MPOTHUBOMOIOXKHBIX
HaNpaBJICHUAX, KOHCTPYHPOBATh HOBHIE CUTYallMd Ha OCHOBE M3MEHEHHS YCIOBUH 3a/1aun
TIPH ABMDKEHHUH TIO PEKeE;

HCCIIEIOBAaTh BCEBO3MOKHBIC CHTYAllUH TIPH PEIICHUH 3a/1a4 Ha JIBKESHHUE TI0 PeKe,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA;

peaTh pa3HoOOpa3HbIe 3a/1a41 «HA YacTH»;

pemaTb 1 000CHOBBIBATh CBOE pellIeHHE 33/1au (BBLACIATh MaTEMAaTHUYECKYIO OCHOBY) Ha
HaXO0XKJICHUE YaCTH YKClia U YUCiIa M0 €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMbIcia Apo0u;
OOBSICHATh WJICHTHYHOCTh 3a7[ad Pa3HbIX THIIOB, CBS3BIBAIONINX TPU BEIWYHMHEI (Ha padoTy,
Ha TIOKYNKW, HA JBIDKCHHE). BBIICNIATH 3TH BEIMYMHBI M OTHOIICHHWS MEXIY HHMH,
MPUMEHATH UX MPH PELICHUH 3aja4, KOHCTPYHPOBAaTh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THIIOB;
BJaJIeTh OCHOBHBIMM METOJAMH pEILICHHs 3a/Jad Ha CMECH, CIUIaBbl, KOHLIEHTPAIUH,
WCTIOJIH30BATh VX B HOBBIX CUTYaIUSIX MO0 OTHOIIECHHUIO K U3YYEHHBIM B IPOIIECCE 00 yUCHHS;
pemarh 3a7add Ha MPOUEHTH, B TOM YHCJE, CIOXHBIE MPOIEHTHl C OOOCHOBAaHHEM,
WCTIONB3YS pa3HbIE CIIOCOODI;

pelaTh JOTHYeCKue 3aa4 pa3HbIMU crioco0amMu, B TOM YHUCIIE, C IBYMs OJIOKaMH U C TpeMs
0JI0KaMM JaHHBIX C TOMOIIBIO TA0JIHUIL;

pemarp 3aJadd M0 KOMOMHATOPUKE M TEOPHH BEPOSTHOCTEH HAa OCHOBE HCIOJIH30BAHUS
M3YYEHHBIX METOJIOB U 0OOCHOBBIBATH PEILICHUE;

pelaTh HECJIIOXKHBIE 3a[auy 10 MAaTeMaTUYeCKON CTaTHCTUKE;



® OB/IAACTh OCHOBHBIMH METOJAMH pPEIICHUS CIOKETHBIX 3a1ad:  apu(pMETHYCCKHH,
anreOpandeckuii, mepedop BapuUaHTOB, F€OMETPUUECKUHN, rpadudecKuil, MPUMEHATh HX B
HOBBIX IO CPABHEHUIO C U3YUYEHHBIMHU CUTYAIIHSX.

B noBce1HeBHOI KU3HHU M NIPH U3YyYEeHHUH APYTUX MPeIMeTOB:

® KOHCTPYUpPOBATb HOBBIC I JAHHOW 3a/aud 3a/Ja4Hble CUTYyallMd C Y4YETOM pealibHBIX
XapaKTepUCTHK, B YACTHOCTH, NIPH PEIICHUH 3a/1a4 HAa KOHLEHTPAIMH, YIYUTHIBATh IIJIOTHOCTh
BEIECTBA; pemarb M KOHCTPYMPOBATh 3aJauyd Ha OCHOBE PACCMOTPEHHS pPEabHBIX
CUTYyalluid, B KOTOPBIX HE TPEOyeTCs TOUHBIN BHIYMCIUTEIbHBIN pE3yIbTaT;

e pemarh 33Ja4M Ha JABMKCHHUE 110 PEKE, pacCMaTpHUBasi pa3HbIE CHCTEMBI OTCUETA;

® KOHCTPYHPOBATH 3aJauHbIC CUTYAIlNH, TPUOIIVKEHHbIE K PeaIbHOM ICHCTBUTEIbHOCTH.

I'eomeTpuueckue purypsl

e CBOOOJHO ONMEPUPOBATH FEOMETPUUECKUMHU MOHATHIMHU MPHU PEIICHUH 33/1a4 U MPOBEACHUHU
MaTEeMaTUYECKUX PacCyKIACHHIA;

®  CaMOCTOSITENILHO (OPMYIMPOBATH OIPENEICHUS] TE€OMETPHUYECKUX (PUTYp, BBIABHTAThH
THIIOTE3bl O HOBBIX CBOWCTBAX M NPH3HAKAaX F€OMETPUYECKUX (PUTyp U OOOCHOBBIBATH MM
OIIpOBepraTh MX, 0000IIATh MM KOHKPETH3UPOBATh PE3YJIbTAaThl HA HOBBIC KJIACCHI (HUTYD,
MIPOBOJIUTH B HECIIOKHBIX CIyYasx KIACCUPHUKAIHIO (PUTYD IO Pa3InIHBIM OCHOBAHUSIM;

® uCCIeNOBaTh YEPTEXKH, BKIOYAas KOMOWMHANWW (uUTyp, HM3BJIEKaTh, MHTEPIPETUPOBATH M
peoOpa3oBEIBaTh HH(GOPMALIHIO, TIPEACTABICHHYIO Ha YepTeKax;

e pemarh 33JaYM TEOMETPUIECKOTO COJCPKAHMS, B TOM YHCIIE B CUTYaIUsIX, KOT/Aa aJlTOPUTM
pelIeHus] He CleyeT SBHO M3 YCJOBHS, BBINOJHSATH HEOOXOMUMBIC Ul PELICHUs 3aladu
JOTOJIHUTEbHBIE OCTPOSHHS, UCCIE0BAaTh BO3MOKHOCTh IIPUMEHEHHUSI TEOpeM U (HopMyIT
IS peIlIeHNs 3a/1ay;

e (HopMyIHPOBATH U TOKA3bIBATH T€OMETPUIECCKHIE YTBEPIKICHHS.

B noBceaHeBHOIi ;KM3HU M PU U3YYeHHUH IPYTUX NMPeAMETOB:

® COCTaBJATH C HCIIOJIb30BAHHEM CBOWCTB T'€OMETPHUYECKUX (UTYp MaTeMaTHYeCKHe MOJENN
JUIL pelIeHus] 3a/1a4 NPaKTUYeCKOTo XapakTepa H 3a]ad M3 CMEXHBIX JIHUCIUILINH,
HCCIIEI0BATh MOJIy4YE€HHbIE MOJIEH U UHTEPIIPETUPOBATH PE3YJIbTAT.

OTtHomenns

® BJIAJCTh MOHATHEM OTHOIIECHUS KaK METalpeIMETHbIM;

e CBOOOJHO OIEPUPOBAaTH MOHATUSMH: PABEHCTBO (Uryp, paBHbIE (QUIYpHl, PaBEHCTBO
TPEYTrOJIbHUKOB, MapajjIeIbHOCTh  MPSAMBIX, MEPHEHIUKYISIPHOCTh  MPSMBIX,  YIJIBI
MEXy IPSIMBIMH, TIEPICHANKYISp, HAKIOHHAs, MPOEKUHWs, Moaooue ¢Guryp, nogoO0HbIe
¢burypsl, oJOOHbIE TPEYTOIbHUKH;

® HCIOJIb30BaTh CBOMCTBA OO0 U PAaBEHCTBA (PUTYp MPH PELLICHUHU 3a/1ay.

B noBceaHeBHOI :KM3HM M NIPU U3YYeHHUH JPYIUX NPeAMETOB:

® UCMOJb30BaTh OTHOLICHMS JUISI TOCTPOEHHUS U MCCIEIOBAHUS MaTeMaTHYECKUX MOJeneit

00BEKTOB PEANbHOM KHU3HH.
N3mepennsi u BbIYHCIEHUS

e CBOOOJHO oONEpUPOBaTh MOHATHAMM JUIMHA, IUIOMAAb, OOBEM, BEIMYMHA YyIJa Kak
BEJIMYMHAMH, MCIIOJIb30BaTh PAaBHOBEIMKOCTh M PABHOCOCTABJIEHHOCTD MPU PELICHUM 3a]ad
Ha BBIYMCIICHHE, CAMOCTOATENIBHO MOJY4aTh M HCHOJIb30BaTh (HOPMYIBI JUIS BBIYMCICHUN
wiomaze u o6bEMOB ¢Guryp, cBoOOJHO ONEpPUPOBaTH LIMPOKMM HabopoM GopMyn Ha
BBIUMCIIEHUE TPU PELICHUM CIOXHBIX 33/Ja4d, B TOM 4YHCI€ M 3a7ay Ha BbIYUCIECHHE B
KOMOWHAIMSIX OKPYXHOCTH W TPEYTOJIbHUKA, OKPY)KHOCTH M YETHIPEXYTOIBHUKA, a TAKXKe C



IIPUMEHEHUEM TPUTOHOMETPUH;
®  CaMOCTOSITENEHO (hOPMYIUPOBATH THIIOTE3BI M IPOBEPATH UX TOCTOBEPHOCTb.
B noBceqHeBHOM KU3HH U NPU U3YYEHUH APYTUX NPEeIMETOB:
e CcBOOOJHO omepupoBaTh (HOpMyJaMH MPH PELICHUH 33734 B APYIHX y4eOHBIX MpeaMeTax U
IIPU IPOBEICHUN HEOOXOANMBIX BBIYMCICHUN B PEANbHOM KU3HU.
I'eomeTpuyeckne NoCTpoeHUs
® OIEepHUpOBATH MOHATHEM HaOOpa 3JIEMEHTOB, ONPEALIISIONINX T€OMETPUUYECKYIO QUTYPY;
® BJIAJETh HAOOPOM METOJOB TOCTPOSHHUM UPKYJIEM U JINHEHKOMH;
® [POBOJUTH AaHAIM3 U PEAIU30BBIBATH 3TAIIbl PEIICHUS 3a7a4 HA [IOCTPOCHHUE.
B nosceqHeBHOM KU3HHU U NPU U3YYEHUH APYTUX NPEeIMETOB:
®  BBIIOJHATH IOCTPOEHUS HA MECTHOCTH;
® OILICHUBAaTh Pa3MEpPhl PEAIbHBIX O0BEKTOB OKPY’KAIOLIEr0 MUpA.
IIpeoOpa3oBanus
® OIEpPUPOBATH JBWKEHUSIMHU M MPEOOPA30BaAHUAMU KaK METAIIPEIMETHBIMU OHATHIMU;
® OIEpHpOBATH IMOHATHUEM JBWXKECHHS W MpeoOpa3oBaHus MOM00MS JiIsi OOOCHOBAaHUM,
CBOOO/THO BJIAJETh IPHEMaMH MOCTPOEHUS GUTYP C ITOMOLIbIO IBUKEHUN U PeoOpa3oBaHUs
no1o0us, a Takke KOMOMHAIMAMY JIBHKCHHUH, IBUKCHUH U TPeoOpa30BaHUN;
® CIIOJIb30BAaTh CBOICTBa JBMKEHHM M NpeoOpa3zoBaHUil [UIsl MPOBENEHUS OOOCHOBAaHUS U
JI0Ka3aTeNbCTBA YTBEPKIECHUIN B TEOMETPUH U APYTUX y4eOHBIX IpeaMEeTax;
® 1I0Jb30BATHCS CBOMCTBAMMU JABMKEHHUH U MpeoOpa3oBaHUii IPU PELICHNH 3a/1a4.
B noBceHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:
® [IPUMEHSTHh CBOWCTBA JABMKEHUN U MPUMEHATH MOA00UE /711 HOCTPOEHUI U BIYUCICHUH.
BekTopb! M KOOPAMHATHI HA IJIOCKOCTH
e CBOOOJHO ONEPUPOBATh MOHATHSAMM BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha YMCIIO, CKAISAPHOE IPOM3BEACHHE BEKTOPOB, KOOPAMHATHI HA IIJIOCKOCTH,
KOOPJAMHATBI BEKTOPA;
® BJANETh BEKTOPHBIM M KOOPAMHATHBIM METOJOM Ha IUIOCKOCTH I PEIIECHMs 3aJad Ha
BBIYHMCIICHHUE U JOKA3aTEIbCTBA;
® BBHINOJHATH C IIOMOLIBIO BEKTOPOB M KOOPAMHAT JOKA3aTEIbCTBO M3BECTHBIX €EMY
reoMeTpuyecKux (akToB (CBOWCTBA CPEeIHUX JIMHUM, TEOPEM O 3aMeYaTeIbHBIX TOYKAX U
T.II.) ¥ IOJTy4aTh HOBBIE CBOMCTBA U3BECTHBIX PUTYP;
® CIIOJIb30BAaTh ypaBHEHUs QUIYp g pElIeHUs 3aad M CaMOCTOSITENIbHO COCTaBIISThH
ypaBHEHMS OT/IEJIbHBIX MJIOCKUX UTYP.
B noBceqHeBHOM KU3HHM U NPU U3YyYEHUH APYTUX NPeIMETOB:
®  JCIIOJIB30BAThH MOHATHS BEKTOPOB M KOOPJIMHAT JJIsl pelIeHus 3a1a4 1o (usuke, reorpapuu u
JIPYTUM Y4E€OHBIM MTPEIMETAM.
Hcropust MaTeMaTUKH
e T[IOHMMaThb MAaTEMaTUKy KaK CTpPOr0 OPraHU30BaHHYK) CHCTEMY HAy4HbIX 3HAaHHUH, B
YaCTHOCTH BJAJIeTh MPEJCTABICHUAMU 00 AaKCHMOMAaTHUECKOM IIOCTPOCHHUU TEOMETPUU U
IIEPBUYHBIMU IIPEICTABICHUSIMHI O HEEBKINAOBBIX TEOMETPUSX;
® paccMaTpuBaTh MAaTeMaTHKy B KOHTEKCT€ WCTOPUM Pa3BUTHSA LUBWIN3ALMM U HCTOPUHU
pa3BUTHUS HAyKH, IOHUMATh POJIb MaTEMaTUKU B pa3Butuu Poccuu.
MeTtoabl MAaTEMATHKH
® BJAJETh 3HAHUSAMHU O PA3IUYHBIX METOAAX OOOCHOBAHUS M OMPOBEP)KEHUS MaTEeMAaTUYECKUX



YTBEP)KICHUN U CAMOCTOSITEIILHO PUMEHSTD HX;
e BIAJCTh HAaBBIKAMU aHAJIM3a YCJOBHUS 33Jja4d M ONpPEIENICHHs MOAXOIAIINX sl peIIeHUs
3aJja4 U3yYEHHbIX METOI0B WJIM UX KOMOMHAIIHIA;
® XapaKTEepU30BaTh IPOU3BEICHUS UCKYCCTBA C YUETOM MaTeMaTHUECKUX 3aKOHOMEpPHOCTEH B
IIPUPOJIE, UCTIOIB30BAaTh MATEMATUYECKHE 3aKOHOMEPHOCTH B CAMOCTOSITEIIbHOM TBOPYECTBE.
Ha n3ydenue matematuku YueOHbM mmanoM MBOY «'umnazus Ne9» r. Cumdbepornoib
OTBOJIUTCS] HA YPOBHE OCHOBHOT'O 00111eT0 00pa3zoBanus 850 ypokoB — 5 yuyeOHBIX 4acoB B HE
JIeITI0 B TEYCHHE KaX10ro rofa oOyueHus. Pacnpenenenne yaeOHOT0 BpeMEHU MEXAY STUMH
IIpeIMeTaMu MPEICTaBICHO B TabIHIIE.

Kiaccet  [YueOHBIEC TpeaMETHI KosnmuecTBo yacoB
MaTeMaTU4YeCKOro IuKia Ha ypoBHe OO0

5-6 Maremaruka 340
(MHTErpUpOBaHHBIN KypC)

7-9 Anrebpa 306
["'eomeTpus 204

Bcero 850

Conepxanne KypcoB MaTeMaTHKH 5—6 KiaccoB, anreOpbl W reoMeTpuu 7-9 KitaccoB
O00BEIMHEHO KaK B HCTOPUYECKH CIOXHBIIMECS JUHUM (4YucioBas, anreOpandeckas,
reoMeTpuueckas, (QyHKUHOHAIbHAs U Jp.), TAK U B OTHOCUTEIILHO HOBBIE (CTOXacTUYeCKas
TUHUS, «pealibHas MaTemartukay). OTHeabHO TMpeACTaBlIeHbl JIMHHS CIOKETHBIX 3ajad,
UCTOpUYECKasl TNHUS.

DNEMEHTBI TEOPUH MHOXKECTB U MATEMATUUYECKOM JIOTUKU

Cormacao ®I'OC ocHoBHOTO 00111er0 00pa30BaHus B KYpC MaTeMaTUKU BBEICH pa3iel
«Jloruka», KOTOpBI HE mpeoaraeT AOMOJHUTENbHBIX YaCOB HA U3yYEHUU M BCTPAUBACTCS B
pa3nuyHble TeMbl KypCOB MaTE€MaTWKM W MH(POPMATUKU M TperBapseTcs O3HAKOMIIEHHEM C
2JIEMEHTaMU TEOPUH MHOXKECTB.

MHo:kecTBa U OTHOLICHUS] MKy HUMHU

MHO0€eCTBO, XapaKTEPUCTUYECKOE CBOWCTBO MHOXKECTBA, JJIEMEHT MHOYKECTBA, IIyCTOE,
KOHEYHoe, OeckoHeuHoe MHOecTBO. [lonMHoecTBo. OTHOIIEHHE MPUHAAJIEKHOCTH,
BKJIFOUEHUS, PaBEHCTBA. DJIEMEHThl MHOXKECTBA, CIOCOObI 3a/laHNs MHOKECTB, paclo3HaBaHUE
MTOJIMHOKECTB U AJIEMEHTOB IOJMHOYKECTB C UCII0JIb30BAaHUEM KpYyroB Jisiepa.

Onepanum HaJ MHOKeCTBaMHU

[Tepeceuenue n 00beJMHEHNE MHOXKECTB. Pa3HOCTh MHOKECTB, JONOJHEHNE MHOXKECTBA.
WuTepnperanus onepannii HaJ MHOKECTBAMHU C TIOMOIIIBIO KPYTroB Didepa.

JJ1eMeHThI JJOTUKH

Onpenenenne. YTBepxkaeHUs. AKCHOMBI U TeopeMbl. Jloka3arenbcTBO. [okazarenbcTBO
OT npoTuBHOTrO. Teopema, obpaTHas nanHOW. [Ipumep u KOHTpIIpUMED.

Bricka3biBaHus

HctuHHOCTE M JIOKHOCTH BbICKa3biBaHMsl. CIOXKHBIE U TPOCTHIE BBICKA3bIBAHMSL.
Onepanuu Haj BBICKa3bIBAHUSIMU C MCIIOJIB30BAaHUEM JIOTUYECKUX CBS30K: U, WIH, HE. Y CIIOBHBIE
BBICKA3bIBaHUS (MMILJTUKALINH).

ConeprkaHne Kypca MaTeMaTUKH B 5—6 Kiiaccax

HartypaJjibHble Yuc/ia U HYJIb



HartypanbHblii psix Yuces M ero CBOiCTBA

HatypanbHoe 4MCI0, MHOXECTBO HAaTypalbHbIX YHMCET U €ro CBOWCTBA, M300paKeHHE
HaTypaJIbHBIX YMCE]I TOYKAMU HA YHCIOBOM IpsMOW. [cmonb3oBaHME CBOWCTB HAaTyPaJIbHBIX
4KCell IIPY PEIIECHUN 3aay.

3anuch U YTeHHe HATYPAJIbHBIX YK Ce

Paznuune mexnay uudpoit m umciom. llo3unmoHHas 3amuch HATYpalbHOTO YHCIA,
MIOMECTHOE 3HaueHHe HUQPBI, Pa3psAibl M KIACChl, COOTHOIICHWE MEXAY IBYMsI COCEIHHMHU
pa3psAIHBIMU €AMHULAMU, YTCHUE U 3aIIUCh HATypaJIbHbIX YUCEIL.

OxkpyriieHue HATYPAJbHBIX YK CeJ

Heob6xoaumocTs okpyrienus. [IpaBuiio okpyriieHus: HaTypadbHbIX YUCE.

CpaBHeHHe HATYPAJIBHBIX YHCEJ, CPABHEHHUE ¢ YucJaoM ()

[ToHsiTHE O CpaBHEHUU YKCEIl, CPABHEHHE HATYPAJIbHBIX YHCEII IPYT C IPYTOM U C HYJIEM,
MaTeMaTHYeCKas 3aliCh CPABHEHHI, CITOCOOBI CPABHEHHS YHUCEIL.

JleiCTBHS ¢ HATYPAJbHBIMH YHUCJIAMH

CnoxxeHue M BBIYMTAHUE, KOMIIOHEHTBI CJIOXKEHUS W BBIUUTAHMS, CBSI3b MEXKAY HHUMH,
HaxO0XJICHUE CYyMMbI U Pa3HOCTH, U3MEHEHNUE CYMMBI U Pa3HOCTH IIPU U3MEHEHUU KOMIIOHEHTOB
CJIOKEHUS U BHIYUTAHUSI.

YMHOXEHUE U JIeJIEHWE, KOMIIOHEHTbl YMHOXXEHHUSl U JI€JICHUs, CBSI3b MEXAY HHMH,
YMHOXEHHE U CJIOKEHHE B CTOJIOMK, JEJCHHE YroJIKOM, IPOBEpKa pe3yibTara ¢ MOMOIIbIO
MPUKUJIKK U OOpPaTHOTO JIEUCTBHS.

[lepemecTuTenbHBII W COYETATENbHBIM  3aKOHBI  CIOKEHHS W YMHOXCHHS,
pacnpeenuTeNbHbId 3aKOH YMHOXKEHUS OTHOCHUTEIBHO CIIOKEHHUs, 0OOCHOBAHME alNTOPHUTMOB
BBITIOJTHCHUS apU(PMETUICCKUX JICHCTBHA.

CreneHb ¢ HATYPaJIbHBIM NOKa3aTeJieM

3anuce yncaa B BUJIE CYMMbI Pa3psiAHbIX CIIaraéMbIX, HOPSAIOK BBIIOJHEHUS ACHCTBUHN B
BBIPDQXKECHUSAX, COACPKALUIUX CTENEHb, BBIYUCICHUE 3HAYEHUN BBIPAKEHUM, COJAEpKAIINX
CTETIEHb.

YucsioBble BbIpAKEHUS

YuciioBoe BbIPAKEHUE U €r0 3HAUCHHE, MOPSAIOK BbIIIOJHEHUS J€HCTBUM.

JleaeHue ¢ ocTaTKOM

Jlenenune ¢ 0CTaTKOM Ha MHOXECTBE HATYPAJIbHBIX YHUCET, CBOMCTBA JCJICHUS C OCTATKOM.
[IpakTHueckue 3aaun Ha JIEJIEHUE C OCTATKOM.

CBoiicTBa ¥ PU3HAKH 1€JIUMOCTH

CBOWCTBO 1€IMMOCTH CYMMBI (pa3HOCTH) Ha yucio. [Ipu3naku nenumoctu Ha 2, 3,5, 9,
10. [Ipusnaku aenumoctu Ha 4, 6, 8, 11. JlokazaTreabCTBO MPU3HAKOB IETUMOCTH. Perenne
MPaKTUYECKHUX 3a/1a4u C MPUMEHEHUEM TPU3HAKOB JIETUMOCTH.

Pa3jioxkeHue 4ync/ia Ha MPOCTble MHOKUTEIH

[TpocTeie U cocTaBHBIE YUCIA, pemeTo JpaTocheHa.

PaznosxeHnne HaTypallbHOTO YKCIIa HA MHOXKUTENH, Pa3JI0KEHUE Ha TPOCThIE MHOKHUTEIH.
KonuuecTBo nenuteneil 4mucna, airopuTM pas3fioKEeHHs YWCIa HAa MPOCTbIE  MHOXUTEINH,
OCHOBHas TeopemMa apupMeTHKH.

AuiredpanyecKkue BbIpasKeHUs1

Hcnonb3oBanue OyKB J1s1 0003HAYCHUS YHCEN, BEIUMCICHUE 3HAYCHUS alreOpandeckoro
BBIpXKEHUS, IPUMEHEHUE aNreOpanvdecKnuX BBIPAKEHUH JUIS 3alUCH CBOMCTB apU(METHUECKUX
JeHCTBH, MpeoOdpa3oBaHre ANreOpanvdecKiX BhIPaKEHHI.



Jeauresin M KpaTHbIEe

JlenuTenb U ero CBOWMCTBA, OOIIHI MENUTENh ABYX U OoJiee Yucel, HauOONbIIUi OOIIHiA
JICITUTENb, B3aUMHO MPOCTHIC YKCIIa, HAXOXKACHUE HaubobInero oobiiero aenuress. KpatHoe u
€ro CBOWCTBa, 00Iee KpaTHOE IBYX W 0OOJee 4Yucesd, HauMEHbIee o0IIee KpaTHOE, CIOCOObBI
HAXO0XKJICHUS HANMEHBIIETO 00IIEero KPaTHOTO.

Jpoou
OO0bIKHOBEHHBIE PO

Honsi, gacte, npoOHOE YwMCIO, OpoOb. JlpoOHOE dYHMCIO Kak pe3yabTaT JeICHUS.
[IpaBusbHbBIE U HENpaBUWIIbHBIE APOOH, CMEIIaHHAasl JPOOb (CMEIIaHHOE YHCIIO).

3anuce HATYpaIbHOTO YUCIIa B BUAE JpoOU C 33JaHHBIM 3HaMEHaTeIeM, IpeoOpa3oBaHue
CMEIIIaHHOW IPOOH B HEMPABMIBHYIO JPOOh U HA0OOPOT.

[TpuBenenue npobdeii k o0eMy 3HameHaTento. CpaBHEHHE 0OBIKHOBEHHBIX JIPOOCH.

CnoxeHne ¥ BBIYUTaHHE OOBIKHOBEHHBIX Jpo0Oeil. VYMHOXEeHHEe U JeJIeHHe
OOBIKHOBEHHBIX JIPOOCH.

Apudmernueckue JeHCTBUSA CO CMEIIaHHBIMU JIPOOSMHU.

Apudmernueckue 1eHCTBUS ¢ APOOHBIMHU YUCIAMH.

Crioco0b! paroHaIM3aIH BEIYMCICHUH U X IPUMEHEHHE TIPU BHITTOJIHEHUH ACHCTBUI.

JecsaiTuuHbIE IPOOH

Henast u npobHast yactu aecaruyHou apobu. [IpeoOpasoBaHue NecATHUUHBIX OpoOeil B
oObIkHOBeHHBIE. CpaBHEHHE JeCATUYHBIX Jpo0eii. CliokeHHWE W BBIYUTAHHE JECATUYHBIX
npobeit. OKpyTIeHHe AECATUYHBIX ApoOei. YMHOXEHHE U JCNICHHE JICCSITHYHBIX JIpoOei.
IIpeoOpa3oBanue OOBIKHOBEHHBIX IpoOel B necsatuyHble apodu. KoHeuHble M GeckOHEYHbIE
JieCATUYHbIE ApOOH.

OTHomeHnne AByX Yuces

MacmTab ©Ha Ttwurane u kapre. [Ipomopumm. CBoiicTBa mpomopuuii, MpPUMEHEHHE
MIPONOPIMI U OTHOUIEHUH IIPYU PELICHUH 3a/]a4.

CpenHee apupmeTndeckoe quceJi

Cpennee apudmernueckoe n1Byx uncel. M3o0paxkeHne cpeHero apumMeTunaeckoro IByx
4luceJl Ha YHUCJIOBOM MpsMoil. PemeHue npakTudeckux 3anad ¢ HPUMEHEHHEM CpPEIHETO
apu¢pmernyeckoro. CpegHee apupMeTHUECKoe HECKOIBKUX YHUCEIL.

IIpoueHTHI

IlonsTe mnpoueHTa. BplunMcieHHMe NPOLEHTOB OT 4YMCIAa M YHUCIA II0 H3BECTHOMY
IIPOLIEHTY, BBIPAXKEHHE OTHOLIEHMSI B NIPOLIEHTaX. Pellenne HECI0KHbBIX MPaKTUYECKUX 3a7ad C
MIPOLIEHTaMHU.

JuarpamMmsl

CronbuaTble W KpYroBble JuarpaMmbl. [3BieueHue uHGpOpMALMKU M3 JUArPaMM.
N300paxenune nuarpaMm Mo YUCIOBBIM JaHHBIM.

PanuonanbHbIe yncIa

ITosi0kuTEIbHBIC M OTPHIIATEIbHBIC YHCJIA

N300pakeHre yucen Ha YUCIOBON (KoopauHaTHOM) mpsamoil. CpaBHeHHe yncen. Monynb
4uCclla, TEOMETPUYECKass HHTEpIpeTanys MOAyJs 4ducia. J(eHCTBUSA € IOJIOKUTEIbHBIMU U
OTpHULIATENIbHBIMU YUCJIaMU. MHOECTBO LIEIBIX YHCEIL.

IToussTHe 0 pauuoHaJbHOM umcie. [lepBuyHOE TIPEACTABICHHUE O MHOMKECTBE
panoHaNbHBIX yncel. JlecTBUs ¢ pallMOHAIbHBIMU YHCIAMH.

Pelnenue TeKCTOBBIX 33124



EnuHunbl uM3MepeHWii: JUTUMHBL, TUTOMIANW, O0BEMA, MAacChl, BPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXIY CIUHUIAMUA HU3MEPEHUS KaXKIOW BEJIUYUHBL. 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BpPEMs, PACCTOSHHE; IPOU3BOAMTEIBHOCTh, BpeMs, padoTa; IIeHa,
KOJIMYECTBO, CTOUMOCTb.

3anauyu Ha Bce apudMeTHYecKe NeiCTBUSA

Pemenue TexkcToBBIX 3a/1a4 apudmMeTHueckuM criocoooM. Mcronp3oBanue TabuIl, cxeM,
yepTexKer, IPYyrux CPeACTB MPEICTABICHUS TAHHBIX MMPU PEUICHUM 3a1a4H.

3aiayu HA IBUKeHH e, Pad0Ty M MOKYNKHU

Pemenne HecnoXHBIX 3a7ay HAa JBUKEHHME B IIPOTUBOINOJIOXHBIX HAINPaBICHUSX, B
OJIHOM HaIpaBJICHUH, ABW)KCHHE 10 PEKE 10 TEYEHUIO U NPOTUB TedyeHHs. Pemrenue 3amad Ha
COBMECTHYIO paboty. IIpumenenune npobeii npu perieHny 3aaay.

3agayu Ha YacTH, 10J1H, IPOLEHTHI

Pemenue 3aa4 Ha HaXOKJEHUE YacTU YMCIIa U YMCIA 110 ero yactu. Pemenue 3amay Ha
MPOLEHTHI U Aoau. [IpuMeHeHne nponopuuii Npy peleHuy 3a1au.

Jlornueckue 3agauu

Pemenne HeCIIOKHBIX JIOTMYECKHMX 3ajad. PenieHue JIOrMUECKHMX 3alad C ITOMOILBIO
rpacoB, TabnuiI.

OcHOBHBIE MeTOAbl pelIeHHs TEKCTOBBIX 3a4a4: apudmernueckui, nepedop
BapHaHTOB.

Harnsgnas reomerpus

@durypsl B OKkpyxaromemM mupe. Harisinele npeacraBieHus o Gurypax Ha IJIOCKOCTH:
npsiMasi, OTpe30K, JIyd, YroJj, JOMaHasi, MHOIOYTOJIbHUK, OKPYKHOCTb, KpYT. YeThIPEX YT OJIbHUK,
IIPSIMOYTOJIBHMK, KBaJApaT. TpeyroibHUK, BUIBI TPEYTOJIbHUKOB. IIpaBUiIbHBIE MHOTOYTOJIBHUKH.
N300pakeHre OCHOBHBIX IeOMeTpUYecKkux ¢uryp. B3aummHoe pacrnonoxeHue IBYyX HpPSMBIX,
JBYX OKPYKHOCTEH, IPSIMOU M OKPYXHOCTH. [[nuHa oTpe3ka, JOMaHOW. ENMHUIBI M3MEpEHHUs
nuHbl. [locTpoenue oTpeska 3aganHoM JuHbl. Buasl yrios. ['pagycHas mepa yria. M3mepenue
Y TIOCTPOEHUE YIJIOB C MOMOIIBIO TPAHCIIOPTHPA.

[lepumerp MHoOroyroiapHuka. IloHsTHe momEaAM QUIYpPbl; E€AMHULIBI H3MEPEHMS
wiomaau. [Tnomans npsmoyronsHuKa, kBajapara. [lpubnmkenHoe n3MepeHne mwiomaau Guryp
Ha KyeT4yaToil Oymare. PaBHoBenukue GUrypsl.

Harnsgnele npeacraBieHuss O TNPOCTPAHCTBEHHBIX (urypax: KyO, Mapajuienenumne,
npu3Ma, nupamupja, map, cpepa, KoHyc, uMHAp. M300paxkeHne npocTpaHCTBEHHBIX (QUTYP.
[Ipumepsr cedenuit. MHororpanHuku. lIpaBunbHble MHOrOrpaHHuku. I[IpuMepsl pa3BepTok
MHOTOTPaHHHUKOB, LIMJIMH/IPA U KOHYCA.

[TousiTue o6bema; equHULBI 00beMa. OOBEM MPSIMOYTOJIBLHOTO NapalljieNenunea, Kyoa.

[TonssTue o paBeHcTBe Quryp. LleHTpanbHas, oceBas U 3€pKalbHAass CHUMMETPHUHU.
N300paxeHne cHMMETPUYHBIX (QUTYD.

Pemenune npakTiuueckux 3ajay ¢ IpUMEHEHHEM POCTEHIINX CBOMCTB (uryp.

HcTopus maTreMaTuku

[TosiBnenue uudp, 6yks, neporaudo B npoiecce cyéra U pacrpeaeaeHus: IpoAyKTOB Ha
HpeBHem bamxnem Bocroke. CBsa3b ¢ HeonmuTnueckoi peBoronueil.

Poxnenne mectuaecsTepuuHON CUCTEMBI cuncieHus. [losBiIeHne qeCITUUHON — 3amKcH
qrcel.

Poxxnenue u pazputue apudmeruxu HatypainbHbix uncen. HOK, HOJI, mpocteie  uucna.
Pemero Opatocdena.



[TosiBneHue HyJIs U OTPULIATENBHBIX YHCEN B MaTeMaTuke ApeBHocTH. Pors  [lnodanra.
ITouemy (—1)(—1)=+1?

Hpo6u B BaBunone, Erunte, Pume. OTkpbiTHE NeCATHYHBIX ApoOeii. CTapuHHBIC
cucreMbl Mep. [lecstuunble 1podbu n MeTpuueckas cuctema mep. JI. MarHunkui.

Coneprkanue Kypca MaTeMaTUKu B 7-9 kiaccax

Anrebpa

Yucaa

PannonanbHble Yncia

MHo03x€ecTBO paliMOHaIbHBIX uyncel. CpaBHEHUE pallMOHAJIBHBIX YKcel. [leficTBus ¢
panroHanbHBIMU yuciamu. [Ipeacrapnenne pauuoHaIbHOTO YUCIIA IECATHYHON APOOBIO.

HppaunuonajbHbIe YHCIa

[TonsiTHE MppauMOHaIbHOTO YKciia. Pacro3HaBaHue nppalMoHanbHbIX yucen. IIpumepst

J0Ka3arenbcTB B anreOpe. MppanmoHanbsHOCTh tmcna\/i. [Ipumenenne B reoMeTpuu.
CpaBHeHHUE UpPALMOHAIBHBIX YKcell. MHOXKECTBO AEHCTBUTEIBHBIX YUCEIL.

ToxnecTBeHHBIC IPEO00pPa3oBaHUA

YucnoBbie 1 OyKBeHHbIE BBIPAKCHHSA

Boipaxkenue ¢ nepemeHHOW. 3HaueHue BblpakeHUs. [lojcTaHOBKa BBIpaXKEHHM BMECTO
[IEPEMEHHBIX.

Lenble BoIpaeHUs

Crenenp ¢ HaTypaJbHBIM IOKa3areneMm M e€ cBoiicTBa. IIpeoOpa3oBaHus BbIpakeHUH,
COJIeprKallMX CTENEHH C HaTypaJIbHbIM I10Ka3aTeNeM.

OpHowieH, MHorowieH. JlelcTBUS C OAHOWIEHAMU W MHOTIOWIEHaMHU (CJIOXKEHHE,
BbIUUTAHUE, YMHOXKEHHE). DOPMYIIbl COKPALIEHHOTO YMHOKEHMSI: pa3HOCTh KBaJIpaToB, KBaApar
CYMMBI U pazHocTH. Pa3nokeHre MHOro4jieHa Ha MHOXKUTENIN: BBIHECEHHE OOIEro MHOXKUTEIS
3a CKOOKH, TIpyNIHpOBKa, NMpUMEHEHHE (OpMyT COKpaIIEHHOro yMHOXXeHus. KBaapaTHbIit
TPEXWIEH, Pa3JI0’KEHNE KBAIPATHOTO TPEXUJIEHA HA MHOKUTEIH.

JIpo0HO-panHOHAJIbLHBIC BHIPAKCHUS

Crenenp c nenslM TnokaszareneM. [IpeoOpa3oBaHue IpOOHO-IMHEHHBIX BBIPAKECHUA:
CIIO’KE€HHE, YMHOXKEHUE, JiesieHne. Anredpanueckas Apo0s. JlomycTrMble 3HaYeHNS TepEMEHHBIX
B JIpOOHO-pallMOHANBHBIX BhIpaXkeHUAX. CokpaieHue anredpandeckux apooeit. IIpusenenue
anrebpandeckux apobell k obmemy 3HaMmeHaTeno. JlelicTBUA ¢ anredpandecKuMu JIpoOsSMU:
CJIOKEHHE, BBIUNTAHUE, YMHOKEHUE, IEIICHUE, BO3BEJCHUE B CTEIICHb.

[TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 3HAK MOTYJIS.

KBagpaTHbie kopHn

Apudmernueckuil kBaapaTHbIi KopeHb. [IpeoOpa3zoBaHue BBIpaKE€HHM, COJEpKaLIUX
KBaJIpaTHbIE KOPHHU: YMHOJKEHUE, [EJICHHE, BBIHECEHHME MHOXXHUTEIS H3-TI0J 3HaKa KOpHS,
BHECEHUE MHOXUTEIIS O] 3HAK KOPHSI.

YpaBHeHUsI M HEpaBEHCTBA

PagencrBa

Yucnosoe paBeHCTBO. CBOMCTBA YHUCIOBBIX PABEHCTB. PABEHCTBO € NMEPEMEHHOM.

YpaBHeHus

[lonsitTne ypaBHeHUSS U KOpHsA YypaBHeHus. llpencrtaBieHne O pPaBHOCHIBHOCTH
ypaBHeHUH. O05acTh ornpeeneHus ypaBHeHHs! (00JacTh TOMYCTUMBIX 3HaYEHHUH IEPEMEHHOM ).

JInHeiiHoe ypaBHeHMe M er0 KOPHH



Pemienne nuHelHbIX ypaBHEeHWH. JIMHEilHOe ypaBHeHUEe C mnapameTpom. KosanuecTtBo
KOpHEH JIMHEHHOTO YpaBHEHUs. Pelienne TMHEeHHbIX YpaBHEHHUM C TapaMeTpOM.

KBagpaTHoe ypaBHeHHE H €r0 KOPHH

KBanpatusle ypaBHeHus. Hemonnsle KBaapaTHble ypaBHEHHs. JIMCKpUMUHAHT
KBaJipaTHOTrO ypaBHeHUs. @opmMysa KOpHEH kBajapaTHOro ypaBHeHus. Teopema Buera. Teopema,
oOpartHast Teopeme Buera. Pemenune KBaapaTHBIX ypaBHEHHUI: MCIOJIb30BaHUE (OPMYIbI s
HaXOXJICHUS KOpHEH, rpa)uuyeckuii METOJ| PEUICHHs, pa3IoKeHHWE Ha MHOXKHTENH, MOJ00p
KOpHEH € HCIIOJIb30BaHMEM TeopeMbl Buera. KonmmuecTBO KOpHEH KBaIpaTHOIO yYpaBHEHMS B
3aBUCUMOCTH OT €ro JAMCKPUMHUHAHTA. bHUKBagpaTHbIe ypaBHEHUs. YPaBHEHHs, CBOJIMUMBIEC K
JIMHEHHBIM U KBaJpaTHbIM. KBasipaTHbIE ypaBHEHUS C IAPAMETPOM.

JIpoOHO-panuoOHAJIbLHbIC YPABHEHUS

Pemenue npocreiimumx ApoOHO-TMHEHHBIX YpaBHEHUH. Pemenne 1poOHO-pariioHaIbHBIX
YpaBHEHUH.

MeTtopl pelieHusl ypaBHEHUN: METOAbl PABHOCUIIBHBIX IIPE00pa30BaHMi, METO/1 3aMEHBI
nepeMeHHol, rpaduueckuii meron. lMcmonp3oBaHuMe CBOWCTB (YHKIHMHA TIpH  pEIICHUH
YpPaBHEHUU.

Cucrembl ypaBHeHU

VYpaBHEeHHE C OBYyMs INepeMEHHbIMU. JIMHEHHOE ypaBHEHHE C IBYMs IEpEMEHHBIMHU.
[Ipsimast kak rpadudeckas HHTEPIPETALUs JIMHEHHOTO YpaBHEHHS C ABYMS TIEPEMEHHBIMHU.

IlonsiTne cucreMsl ypaBHeHH. PellieHne cucreMbl ypaBHEHUM.

MeToapl penieHns CUCTEM JIMHEHHBIX YPaBHEHUH ¢ IBYMsI IEPEMEHHBIMH: TpadudecKuid
METOJ, METOJ CJIIOKEHUS, METOJI ITOJACTAHOBKH.

CucTtembl TUHEHHBIX YPaBHEHUH C TapaMETPOM.

HepaBencrna

Uucnossie HepaBeHCTBA. CBOWCTBA YMCIIOBBIX HEPaBEHCTB. [IpoBepka cripaBeIIMBOCTH
HEPABEHCTB IIPH 33JaHHBIX 3HAUEHUSAX [IEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHcTBa. O0JIacTh ONpeeICHHs
HepaBeHCTBa (001acTh JOMYCTUMBIX 3HAUEHUN IEPEMEHHOM).

Pemenue TMHENHBIX HEPABEHCTB.

KBagparHoe HepaBeHCTBO M ero peunieHus. PelleHne KBaJpaTHBIX HEPABEHCTB!
HCIIOJIb30BaHNUE CBOMCTB M rpaduka KBagpaTUYHOW (YHKIMHU, METOJ HHTEPBAIOB. 3alucCh
penIeHus KBaApaTHOIO HEPaBEHCTBA.

Permenue nenbix U IpoOHO-pallMOHAIBHBIX HEPABEHCTB METOJIOM HHTEPBAJIOB.

Cucrembl HepaBeHCTB

CucreMbl HEpaBEHCTB C OJHOM NepeMeHHOW. PerieHue cucteM HEpaBEHCTB C OIHOMU
MEPEeMEHHOMN: JHMHEWHBbIX, KBaJpaTHbIX. M300pakeHHe pelieHus CUCTEMbl HEPaBEHCTB Ha
YHUCJIOBOW MPSMOM. 3alMCh PENIEHUSI CUCTEMBI HEPABEHCTB.

DOyHKIUHA

IHHonsiTne pyHkuumn

JlexkapToBbl ~ KOOpAMHATBl HA  IUIOCKOCTH. @DOpPMHpOBAaHME MPEACTABIECHUH O
METaNpeIMETHOM MOHATUU «KOOPAUHATHY. CrocoObl 3ajaHus (DYHKIHMI: aHATUTHYECKHUH,
rpaduueckuit, Tabnuunelid. I'padux Qynkiuun. [Tpumeps! QyHKIuil, momyyaeMbIx B mIpoliecce
HCCIIEIOBAHMSI Pa3IMYHBIX PEaJIbHBIX MPOIECCOB U pelIeHHs 3a/1a4. 3HaueHne (YHKIIUU B TOUKE.
CpoiicTBa (yHKUMHA: O0OJIACTH ONpEAETCHHUS, MHOXECTBO 3HAYEHHUH, HYIH, NPOMEXKYTKH
3HAKOMOCTOSIHCTBA, YETHOCTH/HEUETHOCTD, MPOMEKYTKH BO3pacTaHus U yObIBaHUS, HauOOJbIIEe



Y HauMeHbllee 3HayeHus. VccnenoBanue QyHKIuU 1o e€ rpaduky.

[TpencraBienne 06 aCHMITOTAX.

HenpepsiBHocTh QyHKIMN. Kycouno 3aganubie GyHKINH.

Jluneitnass GpyHKIUSA

CpoiictBa u rpaduk JuHEHHON (QyHKIMU. VYTIIOBOH KOI(PGUIMEHT TMPSIMOM.
Pacnionoxxenue rpaduka TMHEHHON (YHKIMH B 3aBUCUMOCTH OT €€ yrioBoro kosdduuueHTa u
cBoOomHoro wieHa. Haxoxnenue Kkod(h(GUIMEHTOB JIMHEHHOW (YHKIMU 10 3aJaHHBIM
YCIIOBUSM: MTPOXOXKICHHUE MPSIMOM Yepe3 JABE TOUKH C 3aJaHHBIMU KOOPIMHATAMU, IIPOXOXKIACHUE
IIPSIMOM 4epe3 NaHHYIO TOYKY M I1apajuleIbHON JaHHOU IIPSIMOiA.

KBagparuunas pyHkums

CpoiictBa u Tpaduk KBaapathuyHoW ¢yHKIMKU (mapadona). I[loctpoenme rpaduka
KBaJpaTU4YHON (PyHKIMU 1O ToukaM. HaxoxaeHue Hynell KBaJApaTUYHON (PYHKIIUH, MHOKECTBA
3HA4YEeHUH, MPOMEKYTKOB 3HAKOIIOCTOSHCTBA, TPOMEKYTKOB MOHOTOHHOCTH.

OOpaTHasi NPONOPUMOHATBHOCTH

k
CpoiicTBa pyHKINU Y = K y = —. I'unepbona.
X x

I'paduxn ¢ynkumii. [IpeoOpasoBanue rpaduka pynkuuu y = f(x) mnsg mocrpoenus
rpauxoB pyHkuumii Buga y = af (kx + b)+c .
k

Tpadmkn dymxumii y=a+-—, y=x,y=%%, y=[x|
X+



CraTucruka

Tabnuynoe u rTpaduueckoe TMpeNCTaBICHHE JaHHBIX, CTOJOYaThle U KPYroBbIE
IMarpaMMbl, TpauKd, MPUMEHEHHE IuarpaMM M TpadUKOB JAJs ONUCAHUS 3aBUCUMOCTEH
peanbHBIX BEIMYMH, UW3BJIeUYeHHE HHGopManuu U3 Talbnuiu, JAuarpaMM W TPagHKOB.
OmnucarenbHble CTaTUCTUYECKUE IMOKA3aTENIM YHMCIOBBIX HAOOpOB: cpeaHee apudmeTHyeckoe,
MenuaHa, HauOoJbIllee U HaWMEHbIIEe 3HaueHHS. Mepbl pacCerBaHMS: pa3Max, JUCIEPCHS U
CTaH/IapTHOE OTKJIOHEHHE.

CrnyuaiiHas U3MEHYMBOCTh. VMI3MEHUMBOCTH IpU H3MEpeHMsIX. Pemaronue mnpasuia.
3aKOHOMEPHOCTH B U3MEHYMBbIX BEINYMHAX.

Cayuaiinbie coObITHS

CaydaiiHple OMBITHI (PKCHEPUMEHTHI), 3JIEMEHTapHbIC CIIydailHble COOBITHS (MCXOIBI).
BepositHocT  snemeHTapHbIX  coObITuH. CoObITHMS B CIy4YalHBIX OKCHEPUMEHTaX M
OJaronpuATCTBYIOIUE 3JIEMEHTapHble cOObITUA. BeposTHOCTH ciiydaliHbIX COOBITHM. ONBITHI €
PaBHOBO3MOXKHBIMHU 3JIEMEHTapHBIMU COOBITHAMU. Kiaccuueckue BEpOSTHOCTHBIE OINBITHI C
UCIOJIb30BaHUEM MOHET, KyOukoB. IIpencraBinenue coOBITHI ¢ MOMOLIbIO auarpamm Oiiepa.
[IpoTtuBonosnoxxHbie coObITHUS, 00BEAMHEHHE M IepeceyeHue coObiTuil. [lpaBmiio cnoxxenus
BepositHocTeld. Coydaiineiii  BeIOOp. [IpencraBieHue SKcrepuMeHTa B BUAE  JEpeBa.
HesaBucumelie COOBITHSL. YMHOXkeHue BEPOSATHOCTEN HE3aBUCUMBIX COOBITHH.
[locnenoBarenbHble HE3aBUCHMMBIE UcHbITaHUA. [IpencraBieHre O HE3aBUCHUMBIX COOBITHSX B
KU3HU.

DJIeMeHTbl KOMOMHATOPUKH

[IpaBuiao yMHOXEHUS, TEPECTaHOBKH, (akropuan uyucina. CoyeTaHuss W YHCIIO
couetanuil. @opmyna yucna couetanuil. Tpeyronpuuk Ilackang. OnbITbl ¢ OOJBIIUM YHUCIOM
PaBHOBO3MOXHBIX DJIEMEHTAPHBIX COOBITHHA. BpluncieHne BepOSTHOCTEH B ONBITaX C
IpUMEHEHHEeM KoMOuHaTtopHblX ¢opmyn. MHcnsitanus bepnymnu. VYcemex u  Heyaaya.
BepositHOCTH cOOBITHI B cepun ucnbITaHuil bepHyu.

Cay4aiinble BeJIHYMHBI

3HAaKOMCTBO CO CIy4YallHBIMM BEJIWYMHAMHM Ha IPUMEpPAaX KOHEYHBIX JUCKPETHBIX
cllydallHbIX BeJW4MH. Pacnpenenenue BeposTHocTe. MaremaTuueckoe oxujnanue. CBoicTBa
MaTeMaTHyeckoro oxuaanus. [lonarue o 3akoHe O0JbIIMX yucel. V3MepeHne BepOosSTHOCTEH.
[Ipumenenue 3akoHa OOJBIIMX YHUCEN B COLMOJOIMH, CTPAXOBAaHMM, B 3JIPaBOOXpPAHEHUH,
o0ecrnieueHnr OE€30MaCHOCTH HACEJIEHUS B UPE3BbIYAHBIX CUTYALIHSIX.

I'eomerpus

I'eomerpuyeckue Gurypsl

@urypsl B reOMeTPHH U B OKPYKaloLeM MHpe

['eomerpuueckas purypa. @opMupoBaHue MpeCTaBIECHUH 0 METapeIMETHOM TOHITUH
«purypay.

Touka, TMHUA, OTPE30K, IpsAMasi, Jy4, JIOMaHasi, MJIOCKOCTb, YTojl, OMCCEKTpHCa yriia u eé
CBOMCTBA, BU/bI YTJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBast cuMMeTpHsi reoMeTpudeckux guryp. LleHTpanbHas cHMMETpUsi T€OMETPUUECKUX
¢uryp.

MHOroyroJibHuKHu

MHOroyroiapHuK, €ro oJJIEMEHTbl M €ro CBOMCTBa. Pacro3HaBaHWE HEKOTOPBIX
MHOTOYI'OJIbHUKOB.  BpIykiaple ¥ HEBBIIYKJIBIE  MHOIOYTOJIbHMKM.  [IpaBuibHbIE
MHOT'OYT'OJIbHUKH.



TpeyronsHuku. BseicoTta, MeauaHa, OHcCCeKTpHca, CpPEIHsSI JMHUSA TPEYrOJIbHUKA.
PaBHOOE/IpEHHBII TPEYTONIBHUK, €ro CBOWCTBA M TNpH3HAKH. PaBHOCTOPOHHUHN TpEYyroibHHUK.
[IpsAMOYTONBbHBIM,  OCTPOYTOJIbHBIM,  TYNOYTOJbHBIM  TPEYrOJbHUKHA. BHemHue  yrisl
TpeyronbHuKa. HepaBeHCTBO TpeyroabHUKA.

YerbipéxyronpHuku. Ilapamnenorpamm, pomO, NpsMOYrojbHUK, KBaJpar, Tpanenus,
paBHOOepeHHas Tpaneuusa. CBOKCTBa U PU3HAKY MapajlielorpaMMa, pom0a, IpsIMOyroJIbHUKa,
KBaJpara.

OKpyXKHOCTB, KPYT

OKpy’KHOCTb, KpyI, HUX D3JEMEHTbl U CBOICTBa; LIEHTPAIbHBIE U BIIMCAHHBIC YIJIbI.
KacarenbHas u cexkymas K OKpYKHOCTH, X CBOMCTBA. BrvcaHHbIe W ONHMCAHHBIE OKPYKHOCTH
JUISl TPEYTOJIbHUKOB, YETBIPEXYTOJIBHUKOB, IIPaBUIIbHBIX MHOI'OYTOJIbHUKOB.

I'eomerpuueckue Gurypol B npocTpaHcTBe (00bEMHBIE TeJa)

MHororpaHHuk M ero sneMeHTbl. Ha3BaHUs MHOIOTPaHHUKOB C Pa3HbIM IOJIOXKEHUEM U
KOJIMYECTBOM TrpaHei. llepBuuHble npeacTaBieHUs O NUpaMHe, Napajlielenunesae, MpusMe,
cdepe, mape, MUIUHAPE, KOHYCE, UX dJIEMEHTAaX U MPOCTCHUIITNX CBOHCTBAX.

OTHomIeHUust

PaBencrBo puryp

CBoiicTBa paBHBIX TPEYroJbHUKOB. [Ipr3HaKky paBeHCTBa TPEYTOJIbHUKOB.

ITapanieabHOCTH NPAMBIX

[Tpu3Haku M CBOMCTBa MapajlyIeNIbHbIX NPSIMbIX. AKcHoMa mnapajuienbHocTH EBKinza.
Teopema Darneca.

IlepnieHauKy AsIpHbIE IPSAMBbIE

[Ipsimoii yroa. Ilepnenaukynsp k npsamoit. Haknonnas, npoexuus. CepequHHbIN
MEpIEeHIUKYIIAp K oTpe3Ky. CBONCTBA U MPU3HAKU NIEPIIEHIUKYJIIPHOCTH.



ITonoGue

[IponopunonanbHbie 0Tpe3Ku, nogodue ¢uryp. [lonodbusie Tpeyronsuuku. [Ipusnaku
noxoous.

B3aumMHoe pacnosioskeHue IpsiMON U OKPYXHOCTH, IBYX OKPY>KHOCTEH.

N3mepenus n

BbluKc/IeHNs Beuuunbl

IToustue Benuuuubl. JlinHa. WM3mepenue uHbl. EnuHUnbBl U3MepeHUs
JUIMHBEL.

Benuuuna yrna. ['pagychHas mepa yria.

[TonsiTe o myomanu TUIocKok (urypel u €€ cBoicTBax. M3mepenue

IUIOLIAACH.
EnvHuiel namMepeHus rmiomaim.

[IpencraBnenue 06 00bEME 1 ero cBoricTBax. Mi3mepenne o0béma. EnquHuIbl n3mMepeHus
00BEMOB.

HN3mepeHus u BbIYMCICHUS

WNHcTpyMeHTHI AJ11 U3BMEPEHUN U TOCTPOCHUI; U3MEPEHUE U BBIUMCIICHUE YIJIOB, JIMH
(pacctosHnuii), miomaaei. Tpuronomerpuueckue (GYHKIUU OCTPOTO yria B MPSIMOYTOJIbHOM
TpeyrojbHuke TpuroHoMmerpuueckne (YHKIMU Tymoro yria. BeluncieHne 5>IeMEHTOB
TPEYroJIbHUKOB C UCIOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOLIEHUH. DPOpMyIibl IUIOMIAAN
TpEeyrojbHUKa, MapajuieorpaMMa M €ro YacTHBIX BHUJIIOB, ()OPMYIbI AJIUHBI OKPY>KHOCTU U
momanu kpyra. CpaBHeHwe U BbluMcieHue 1Uiomaneid. Teopema Iludaropa. Teopema
CHUHYCOB. TeopeMa KOCUHYCOB.

Paccrosinust

Paccrosinue mexny Toukamu. Paccrosinue oT ToukH 110 npsimoid. PaccrosHue mexay
¢burypamu.

I'eomeTpuuyeckne moCTpoeHUs

['eomeTpuyecKue MOCTPOSHUS ISl WILTIOCTPAIIMK CBOMCTB T€OMETPUYECKHUX (DUTYD.

NHcTpymMeHTBI U1 IIOCTPOEHMM: LHUPKYNb, JUHEHKa, yroubHUK. IIpocrenmue
MOCTPOCHUS IHUPKYJIEM M JUHEHKOH: MOoCTpoeHue OMCCEKTPUCHI YIia, MEPHeHAUKYIsIpa K
MPsIMOM, yIJia, paBHOTO TAHHOMY,

[TocTpoeHne TpeyronbHUKOB MO TPEM CTOPOHAM, JBYM CTOPOHAM U YIIIy MEXAY HAMH,
CTOpPOHE U JIByM NpUJIEKAIIUM K HEH yriam.

[enenue oTpe3ka B JaHHOM

oTHouleHuu. 'eomeTrpuueckune

npeodpaszosanus [lpeodpazoBanus

[Tonstue  nmpeoOpazoBanus.  IlpencraBieHne O  MeTanpeaMETHOM
HOHSITUH

«rpeoOpa3oBaHUE).
IMoxoGwue.

JBrKeHUs

OceBast ¥ IIEHTpaJIbHAs CUMMETPHS, TTOBOPOT U MapaJlIebHbINA niepeHoc. KomouHarmm
JIBIKEHUH Ha INIOCKOCTH U UX CBOMCTBA.

BekTopsbl M KOOPAMHATHI HA

10ckocTH BekTopbl

[TonsiTe BekTOpa, AEMCTBHS HaJ BEKTOpaMH, HCIIOJIb30BAHHE BEKTOPOB B (U3HKE,
paziioKeHUe BEKTOpa Ha COCTABIISIONINE, CKAISIPHOE TPOU3BEICHHUE.



Koopannartsi

OcCHOBHbIE TOHATHS, KOOPJAMHATHI BEKTOPA, PACCTOSIHUE MEKy ToukamMu. KoopauHaTsl
CepeIMHBI OTpe3Ka. Y paBHEHUs QUTYP.

IIpuMeHeHre BEKTOPOB U KOOPJAMHAT JUIsl PELIEHUS TPOCTEUIINX T€OMETPUUYECKUX

3anay. Mctopus MareMaTuku

Bo3HUKHOBEHHE MaTeMaTHKM Kak Hayku, dTanbl €€ pa3BuTus. OCHOBHBIE pa3/eiibl
MaTeMaTHKU. Bpigaroniyecss MaTeMaTUKU U UX BKJIAJ] B pa3BUTHE HAyKH.

beckoHEYHOCTh  MHOXKECTBA MPOCTBIX 4uceld. Ywuena W JUIMHBL - OTPE3KOB.
Parnmonansueie uncna. Ilorpe6HOCTh B pparmoHansHbix yncnax. lkona [Tudaropa

3apoxkaeHue anreOpel B Henpax apudmeTuku. An-Xopesmu. Poxaenune OyKBeHHOMN
cumBonuku. [1.depma, @. Buer, P. [lexkapt. McTopus Bonpoca o HaxoxaeHuu GopMyll KOpHEH
anrebpanveckux ypaBHEHUH creneHei, 6oipimmx yetbipéx. H. Tapranes, Jx. Kapgano, H.X.
Abens, D.I'anya.

[losiBnieHne MeTo1a KOOPAMHAT, TIO3BOJISIOLIET0 IEPEBOAUTH FEOMETPUUECKHUE OOBEKTHI
Ha s3Ik anreOpel. [losiBnenwe rpaduxoB ¢ynkumit. P. Jlexapr, II. ®depma. IIpumepsr
Pa3IMYHBIX CUCTEM KOOPJMUHAT.

3anava Jleonapno [Iuzanckoro (PuboHawun) o kponukax, uncia Oubonaqyun. 3agada
0 MIaxXMaTHOH J0cke. CXOIUMOCTh T€OMETPUUECKOMN MPOrPECCUH.

Hcrokn Teopunm BEpOSTHOCTEW: CTpaxoBoe Jejo, aszapTHble urpsl. II. Pepwma,
b.ITackans, A. bepnynnu, A.H.Konmoropos.

Ot 3emnenenust k reomerpun. [Iudarop u ero mkona. danec, Apxumen. Ilnaton u
Apucrorens. IlocTpoeHne mpaBWIIBHBIX MHOTOYrOJbHMKOB. Tpuccexkumsa yria. Keagpartypa
Kpyra. YaBoenue ky6a. Victopus uucna m. 3onotoe ceuenue. «Hauana» EBknuama. JI Diinep,
H.M.Jlo6aueBckuii. McTopus naroro nocryJara.

I'eomeTpus 1 ucKyccTBO. I'eoMeTprudecKre 3aKOHOMEPHOCTH OKPYKAIOLEr0 MUPA.

ActpoHomust U reomeTpus. UTo M Kak y3Haimu AHakcarop, JparocdeH u Apucrapx o
pasmepax Jlynasl, 3emnu u Connna. Paccrosuus ot 3emmn o Jlynsl u Connna. M3mepenue
paccrosinus ot 3emiuu 10 Mapca.

Ponp poccuiickux y4€HbIX B pa3BuTuM Matematuku: JI.Oinep. H.M.JlobGaueBckuii,
[1.JI.Ye6pmues, C. Koanesckas, A.H.Konmoropos.

Marematuka B pasButuu Poccum: Ilerp |, mikonma maTemMaTHYeCKWX M HABUTAIIKHX

HayK, pa3Butue poccuiickoro ¢uota, A.H.KpeuioB. Kocmuueckas mporpamma u
M.B.Kenapim.



