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1. Ilnanupyemble pe3yabTAThl 0CBOEHHS Y4€OHOI0 MpeIMeTa
B cootBerctBUM ¢ DenepaibHbIM TOCYAapCTBEHHBIM OOpa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOT'O 001Iero o0Opa3oBaHus ,IPeAMETHbBIMM Pe3yJIbTaTAMM W3YUYEHUs MpeAMeTa «
Aare0dpa.» SIBIAIOTCS:

1) popmupoBanue mpeACTaBICHU O MaTeMaTUKe Kak O METOJEe IO3HAHUs
JNEUCTBUTEIBHOCTH, IMIO3BOJISIIOIIEM ONUCHIBATH M H3y4aTh pPEaJbHbIE MPOLECCH U
SABJICHUS;

2) pazBuTHe YMEHMA paboTaTh C y4eOHBIM MATEMAaTUYECKUM  TEKCTOM
(aHAIU3UPOBATH, U3BJIEKATh HEOOXOUMYIO MH(OPMAIUIO), TOYHO U TPAMOTHO BBIpakaTh
CBOU MBICII C IPUMEHEHHEM MAaTEMAaTUYECKOW TEPMUHOJIOTHH U CUMBOJIUKH, IPOBOAUTH
Kiaccudukanuy,  JOoruyeckue  OOOCHOBAHUS,  JIOKa3aTelIbCcTBA  MaTEMaTUYECKHX
YTBEPKICHUM;

3) pa3BUTHE MPEICTABICHUN O YUCIIE U YUCIOBBIX CHUCTEMAx OT HATYpPaJbHBIX JI0
JEWCTBUTEIbHBIX YuUCeT; OBJIaJICHUE HaBBbIKAMH YCTHBIX, MMCbMEHHBIX,
WHCTPYMEHTAJIbHBIX BEIYMCIICHUN;

4) oBNaJicHUE  CHUMBOJIBHBIM  S3BIKOM  aireOpbl, MpuéMaMH  BBITIOJHEHUS
TOXKJIECTBEHHBIX MPEOoOpPa30BaHU BBIPAKEHUMN, PEIICHUS] YPaBHEHUHN, CUCTEM YPaBHEHUI,
HEPABEHCTB U CHUCTEM HEPABEHCTB; YMEHUSI MOJAEIUPOBAThH PEaJbHbIE CUTYalluU Ha SI3bIKE
anreOpbl, HUCCIE0BaTh MOCTPOCHHBIE MOJEIM C HCIOJIb30BaHHUEM ammapara aiareopsl,
WHTEPIIPETUPOBATH MMOTYUYECHHBIN PE3yJIbTaT;

5) oBnagenne cucreMod  (GYHKUMOHANBHBIX  TMOHATHMA, pPa3BUTHE  YMEHUS
UCIIOJIb30BaTh (PYHKIIMOHAIbHO-TpauuecKre MPEeACTaBICHUS I PELICHUs Pa3InYHbIX
MaTeMaTUYECKHX 3aay, /Il OMMCAaHMs U aHAIN3a peajibHbIX 3aBUCUMOCTEN;

6) OBJaJieHHEe  MPOCTEHIIMMH  CHocoOaMu  TPEACTABJICHMS M aHaIM3a
CTaTUCTUYECKUX  JaHHBIX; (OPMHpPOBAHHUE TMPEACTABICHUHA O  CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B peaJbHOM MHPE U O pa3IMYHBIX CHOCO0aX WX H3YyYEeHHs, O
MPOCTEUINX BEPOSTHOCTHBIX MOJIENSIX; Pa3BUTHE YMEHUN W3BJIEKaTh WH(OOPMAIHIO,
MPEICTABICHHYIO B Ta0JMIaX, Ha AUarpamMMmax, rpadukax, onuchiBaTh U aHATU3UPOBATH
MaCCHUBbI YMCJIOBBIX JAHHBIX C MOMOUIBIO MOAXOISAIIMX CTATUCTHUYECKUX XapaKTEPUCTHK,
WCIIOJIb30BaTh IOHUMAHHE BEPOSITHOCTHBIX CBOWMCTB OKPYXKAIOIIUMX SIBICHUW MpHU
IIPUHSTUN PELICHUN;

7) pa3BUTHE YMEHHI MNPUMEHSATHh WU3YUYEHHbIC MOHSTHSA, PE3YJIbTaThl, METOIbI s
pelieHrs 3ajlad MPAaKTUYECKOrO0 XapakTepa M 3aJady U3 CMEXKHBIX JUCIHUIUIMH C
UCIIOJIb30BAHUEM TPU HEOOXOAUMOCTH CIPABOYHBIX MaTePHUANIOB, KOMIIBIOTEPA,
MIOJIb30BAThCS OLICHKOW U MPUKHUIKOMW MPU NMPAKTUYECKUX pacueTax;

8) hbopmupoBanne  WHGOPMAIMOHHON 51 AJITOPUTMUYECKON KYJIBTYPBI;
dbopMHpOBaHWE TIPENICTABICHUS O KOMIBIOTEPE KaK YHHBEPCAIBHOM YCTPOMCTBE
00paboTku wWHGPOpPMAIMK;, PA3BUTHE OCHOBHBIX HAaBBIKOB M YMEHUW WCIOJIb30BaHUS
KOMIIBIOTEPHBIX YCTPOMCTB;

9) popmupoBanue mpeacTtaBieHuss 00 OCHOBHBIX HM3y4YaeMbIX  IOHSATHUSAX:
uHbOpMaIus, aITOPUTM, MOJIENTb — M X CBOMCTBAX;



10) pa3Butue AJTOPUTMHUYECKOTO MBIIILICHUS, HE00X0IMMOT0 TSI
npoeCCUOHAIBHONM  JICSITEIbHOCTH B COBPEMEHHOM OOIIECTBE; pa3BUTHE YMEHUU
COCTaBUTh U 3aMKCaTh aJITOPUTM JJIsi KOHKPETHOT'O UCIIOIHUTENS; (POPMUPOBAHNE 3HAHUI
00 AITOPUTMUYECKUX KOHCTPYKIIUSX, JOTHUECKUX 3HAUCHHUSAX U OTIEPAIUsIX; 3HAKOMCTBO C
OJHUM M3 SI3BIKOB MPOTPAMMHUPOBAHUS U OCHOBHBIMHU AJTOPUTMUUYECKUMHU CTPYKTYpaMu
— JINHEWHOM, YCIIOBHOW U [IUKJIMYECKOM;

11) popmupoBanne ymeHuit dopMmaauzaluu U CTPYKTYpHpOBaHHUS HHGOPMAIIUU,
YMEHHS BBIOHMpaTh CHOCOO NPEACTaBICHUS JAaHHBIX B COOTBETCTBHM C TOCTAaBJICHHOMN
3aa4ei —  TaOduMIbI, CXeMbl, TrpaduKd, JgUarpamMMbl, C  HCIIOJh30BaHHUEM
COOTBETCTBYIOITUX MPOTrPAMMHBIX CPEJICTB 00paOOTKH TaHHBIX;

12) popMupoBaHre HaBBIKOB M yMEHUH 0€30MacHOrO | 11eJ1eco00pa3HOTo
MOBEJICHUsI TpU paboTe ¢ KOMIBIOTEPHBIMH MporpaMMamMu W B HHTepHeTe, yMEHHS
co0JIro1aTh HOPMBI HHGOPMAITMOHHON ATUKH U MpPaBa.

Beimyckuuk Hayuutcs B 7-9 kiaccax (i MCIIOJIB30BaHHUS B IOBCEIHEBHOMN >KU3HH U
obecrniedeHns BO3MOKHOCTH YCTICIITHOTO ITPOJIOHKEHUS 00pa30BaHKs Ha 0a30BOM YPOBHE)
JJIeMeHTbI TEOPHMH MHOKECTB U MATEMATHYECKOM JIOTUKHU
OnepupoBath Ha 0a30BOM YPOBHEIOHSTHUSMH: MHOXECTBO, D3JIEMEHT MHOXECTBA,
MMOJIMHOKECTBO, MMPUHAJICKHOCTD;
3a/1aBaTh MHOKECTBA MEPEUUCIICHUEM UX DJIEMEHTOB;

HaxOoJUTh NIepeceyeHne, 00beAMHEHNE, TTOAMHOKECTBO B MPOCTEUIIINX CUTYAIUAX;
onepupoBaTh Ha 0a30BOM YpOBHE TIOHSATHUSAMH: OIpeaeieHrue, akchuoma, TeopeMma,
JIOKa3aTelIbCTBO;

MPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI JJIs OITBEPKHEHUSI CBOUX BbICKA3bIBAaHUMH.

B noBceiHEeBHOM KU3HU U TIPU U3YUYEHUU JIPYTUX MPEIMETOB:

UCIIOJB30BaTh Tpaduueckoe MpeACTaBICHUE MHOXKECTB JUIsl ONUCAHUS PEATbHBIX
MIPOIICCCOB U SIBJICHUH, IIPH PEIICHUH 3aJ1a4 APYTUX YUeOHBIX MPEIMETOB.

Yucaa

OnepupoBaTh Ha 0a30BOM YPOBHE IMOHATHSAMHU: HATypajdbHOE YHCIIO, IIEJI0€ YHCIIO,
OOBIKHOBEHHAsI JpO0b, JecATUYHAas ApoOb, CMENIaHHas APOOb, PAIMOHAIBLHOE YHUCIIO,
apupMETHIECKUN KBaIPATHBIN KOPEHb;

HCTIOJIb30BAaTh CBOMCTBA YMCEJI U ITPAaBUJIA JICUCTBUM IIPU BBITIOJHEHUU BBIYUCIICHUM;
MCIOJIb30BaTh MPU3HAKHU JEIMMOCTUA Ha 2, 5, 3, 9, 10 nmpu BBINOJIHEHUH BBIYMCICHUN U
peIIeHUN HECJIOXKHBIX 3a]1a4;

BBITIOJTHATH OKPYTJICHUE PAIIMOHAIBHBIX YUCET B COOTBETCTBUU C IIPaBUJIAMU;

OIIEHUBATh 3HAUYCHHE KBAIPATHOTO KOPHS U3 MOJOKUTEIBLHOTO 1IEJIOTO YUCTIA;
pacro3HaBaTh pallMOHAIBHBIC U UPPALIMOHAJIBHBIC YHCIA;

CpaBHMBAThH UHKCIIA.

B noBceiHeBHOM KU3HU U TIPU U3YUYECHUH JIPYTUX MPEIMETOB:

OIIEHUBATh PE3yIbTaThl BEIYUCICHUI P PEIICHUH MPAKTUYECKUX 3a]1aY;

BBITIOJTHSITh CPABHEHUE YUCEN B PEAIbHBIX CUTYaLIHSIX;

COCTaBJIATh YMCJIOBBIE BBIPAXKEHUS MPH PEIICHUU MPAKTUUECKHUX 3a]a4 U 3a]a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

ToxknecTBeHHbIE TPe00pa3oBaHUA



BbINONHATE HECHOXKHBIE MPEOOpa3oBaHUs [JIsl BBIYUCICHUS 3HAYEHUM YMCIIOBBIX
BBIPQXEHUM, COAEpXkAlUX CTENEHM C HATypaJbHBIM I[OKA3aTeJIeM, CTENEHU C LENbIM
OTpHULATENIbHBIM [10KA3aTEIIEM;

BBINOJIHATh HECJIOXKHbBIE IPEOOPa30BaHMs ILEJIbIX BBIPAXKEHUN: pacKpbIBaThb CKOOKH,
IPUBOJUTH MOJOOHBIE CIaracMbIE;

UCIOJIB30BaTh (POPMYJIbI COKPAILIECHHOTO YMHOXKEHHMSI (KBaJApaT CyMMbI, KBaJApaT pa3HOCTH,
Pa3HOCTb KBaJAPATOB) I YIPOIIEHUS BBIYUCICHUN 3HAUEHUH BBIPAXKEHU;

BBITIOJHATH HECJIOKHBIE MTPE00pa30BaHUs IPOOHO-TUHEHHBIX BBIPAXKCHUM U BBIPAXKEHHI C
KBaJIpaTHBIMU KOPHSMHU.

B noBceaHeBHOM KU3HU U IPU U3yUYEHUU IPYTUX MPEIMETOB:

NOHUMATh CMBICII 3aIIMCH YMCIIa B CTAHAAPTHOM BUJIE;

ONepupoBaTh Ha 0OA30BOM YPOBHE MOHITHEM «CTaHJAPTHAS 3aIIMCh YUCIA.

YpaBHeHus U HEPaBEeHCTBA

OmnepupoBarb Ha 0a30BOM YPOBHE MOHSATUSIMU: DPABEHCTBO, YHCIOBOE PaBEHCTBO,
yYpaBHEHHE, KOPEHb YpaBHEHHs, pEIICHUE YpPaBHEHUS, YHCIOBOE HEPABEHCTBO,
HEPAaBEHCTBO, PEUICHUE HEPABEHCTBA,

IPOBEPSATH CIPABEVIMBOCTh YHUCIOBBIX PABEHCTB U HEPABEHCTB;

peliaTh JMHEWHbIE HEPAaBEHCTBA U HECJIOXKHbIE HEPABEHCTBA, CBOJSAIIUECS K JIMHEHHBIM;
pelIaTh CUCTEMBI HECIIOKHBIX JIMHEMHBIX YPaBHEHUW, HEPABEHCTB;

IIPOBEPSTH, SABJIAETCS JIM JAHHOE YHCIIO PEIIEHUEM ypaBHEHUS (HEPAaBEHCTBA);

penaTh KBaJipaTHbIE ypaBHEHUS MO (OpMyJie KOPHEN KBaJAPAaTHOTO YPAaBHEHMUS;
U300paKkaTh PEIICHUs] HEPABEHCTB U MX CUCTEM Ha YMCIOBOM MPSIMOM.

B moBce1HEBHOM KU3HU U MTPHU U3YUYCHUH JPYTHX IPEIMETOB:

COCTaBIISITh M pEIIaTh JIMHEHHBIC ypaBHEHUS MU PEUICHUH 3a]ad, BO3HUKAIOMINX B
JIPYyTUX Y4eOHBIX MpeaIMeTax.

DOyHKIUU

HaxoauTh 3HaueHre GyHKIUH 0 3aJaHHOMY 3HAYEHUIO apTyMEHTa,

HaxXOJWTh 3HAUEHUE AapryMeHTa IO 3aJaHHOMY 3HAUEHHIO (PYHKIHMH B HECJIOXKHBIX
CUTYaLUsX;

ONpeAeATh IMOJIOKEHHE TOYKM MO €€ KOOpAMHATaM, KOOpJAMHATBHl TOYKH IO €&
MOJIO’KEHHUIO HAa KOOPAMHATHOM MJIOCKOCTH;

no rpaduKy HaXOIuUTh OOJACTh OMpENEICHHS, MHOXKECTBO 3HAYEHUH, HYJTU (YHKIIHH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, POMEXYTKH BO3pacTaHus U yObIBaHMsI, HAauOObIlIEE U
HauMEHbIIIee 3HaYCHUs (PYHKIINH;

CTPOUTH rpauK JMHEHHON PYHKIUY;

POBEPATH, SIBISETCA JU JaHHBIM Trpaduk rpadukoM 3amgaHHONW (QYHKIUU (JTMHEWHOM,
KBaIpaTUYHOM, 00OpaTHOM POMOPIIMOHATIBHOCTH);

onpenensaTe NpUOMMHKEHHBIE 3HAUYEHHUS] KOOPAMHAT TOYKM TIEpEeCceueHUst TrpapukoB
dynxumi;

OlepupoBaTh Ha 0a30BOM YpOBHE MOHSATHSMHU: TOCIEIOBATEIBHOCTh, apupMeTHUeCcKas
IPOrpeccHsi, FeOMETPUUYECKasi IPOrPECCHs;

pemiath 3aJa4yd  Ha TPOTPECCHH, B KOTOPBIX OTBET MOXET OBITh MOJy4YeH
HETMOCPEICTBEHHBIM TTOICUETOM 0€3 MPUMEHEHHS (POPMYII.

B noBceiHEBHOM KM3HU U MTPU U3YUYEHUH JPYTHX IPEIMETOB:

UCIOJIb30BaTh IpaUKU peabHBIX IMPOLECCOB W 3aBUCUMOCTEH ISl ONpEIENICHUs UX
CBOMCTB (HauOOJIbIINE 1 HAMMEHbIIINE 3HAYCHUS, IPOMEXKYTKH BO3pacTaHUs U yObIBaHUS,
00J1aCTH TOJIOXKUTENIbHBIX U OTPULIATENIbHBIX 3HAYEHHUH U T.11.);



UCI0JIb30BaTh CBOMCTBA JIMHEMHON (PYHKIUMU U ee TpaduK MpU PEIIeHUH 3a]a4 U3 IPyTUx
y4eOHBIX MPEAMETOB.

CraTucTuKka M TeOpUsi BEPOSITHOCTENH

HNMeTh mpencraBieHUe O CTAaTHCTHMUECKUX XapaKTEPUCTUKAX, BEPOSATHOCTH CIy4allHOTO
cOOBITHS, KOMOMHATOPHBIX 3a/1ayax;

pemaTth IpocTedime KOMOMHATOPHBIE 33Jayd METOJIOM MPSIMOTO M OPTraHM30BAHHOIO
nepedopa;

MIPEICTABIIATH JAHHBIC B BUJIE TAOJIUII, AHarpaMM, TpaduKoB;

YUTaTh NHHOPMAIIHIO, PEICTABIICHHYIO B BUJIC TAOJIHIIBI, THATPAMMBI, TpaduKa;
ONPEICIISITh OCHOBHBIE CTATUCTUYECKUE XapPAKTEPUCTUKU YUCIOBBIX HA0OPOB;

OIIEHUBATh BEPOSITHOCTh COOBITHUS B MPOCTEUIIINX CITyUasx;

MMETH MPEACTABICHHUE O POJIU 3aKOHA OOJIBIIMX YKCET B MACCOBBIX SBJICHUSX.

B noBcenHeBHOM )KU3HU U NPU U3YUYECHUU JAPYTUX MPEIMETOB:

OIICHUBATh KOJMYECTBO BO3MOKHBIX BAPUAHTOB METOIOM Iepedopa;

UMETh MPEACTABICHHUE O POJIU MPAKTUUYECKU JOCTOBEPHBIX U MAIIOBEPOSITHBIX COOBITHH;
CpaBHHMBATh OCHOBHBIE CTAaTUCTHYECKHUE XapaKTEPUCTHKH, IOJYyYEHHBIE B IIPOLIECCE
peLIeHUs NPUKIAAHON 3a/1au, U3YUEHHUSI PEalIbHOTO SIBJICHUS,

OIICHUBATh BEPOSITHOCTh PEATbHBIX COOBITUH U SIBJICHUIN B HECIOXKHBIX CUTYyaIUsIX.
TekcTOBBIE 32]aYU

Periate HecI0KHBIE CIOKETHBIC 33/1a4M Pa3HbIX TUIIOB HA BCE apu(METUUYECKHUE ICUCTBUS;
CTPOUTH MOJEJNb YCIOBUS 3ajauu (B BUE TAOJUIIbI, CXEMbI, PUCYHKA WJIU ypaBHEHUS ), B
KOTOpPOM JlaHbl 3HAYEHMs JIBYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIIMYMH, C IEIBIO MOMCKA
pelIeHus 3a/1a4u;

OCYIIECTBIISATh CIOCOO MOMCKA pElIeHUs 3aa4l, B KOTOPOM PACCYKIEHUE CTPOUTCA OT
YCIJIOBHSI K TP€OOBaHUIO UM OT TPEOOBAHMS K YCIIOBUIO;

COCTAaBJISTH IUIaH PEIICHUS 3a1a4H;

BBIJICIISATh ATallbl PEIICHUS 3a/1a4H;

WHTEPIIPETUPOBATh BBIUHUCIUTEIIbHBIE PE3YyJIbTaThl B 3a/laue€, WCCIEI0BATH MOJYYEHHOE
pelIeHHE 3aa4H;

3HaTh pa3iU4Me CKOPOCTeH OO0BEKTa B CTOSYEH BOJE, MPOTUB TEYCHHUS U MO TEUCHUIO
peKu;

pelath 3aa4i Ha HaXO0KJICHUE YaCTH YMCIIa U YUCJa 10 €ro 4acTH;

pemaTh 3a7a4d pa3HbIX TUIOB (Ha paboOTy, Ha MOKYIKU, HA JIBIJKCHHE), CBS3BIBAIOIIUX
TPHU BEJIMYMHBI, BBIACISITH 3TH BEJIMYMHBI U OTHOIICHUS MEXKy HUMU;

HaXOJWTh TPOILIEHT OT YHUCJA, YKUCJIO IO MPOILEHTY OT HEro, HaXOAUTh MPOIEHTHOE
CHIDKEHHE WM MPOILIEHTHOE MOBBIIICHUE BETMYUHBI,

penaTh HeCJIOKHbIE JJOTUYECKUE 3a/1a4l METOJIOM PAaCcCyKIEHUM.

B noBceiHEeBHOM KU3HU U TIPU U3YUYECHUH JIPYTHUX MPEIMETOB:

BBIJIBUTAaTh TUIIOTE3bl O BO3MOXKHBIX MPEICIbHBIX 3HAUCHUSIX UCKOMBIX B 33/1au€ BEJIMYUH
(menatb NPUKUIKY).

Hcropusi MaTeMaTUKH

OnuchiBaTh OTIENbHBIC BBIAAIOIINECS PE3YJbTaThl, MOJIYYECHHBIE B XOJ€ Pa3BUTHUS
MaTEMaTHUKH KaK HayKH;

3HaTh MNPUMEPHI MATEMATUYECKUX OTKPBITUM U MX aBTOPOB, B CBSI3U C OTEYECTBEHHOU U
BCEMUPHOU UCTOPUEN;

MOHMMATh POJIb MAaTEMATUKH B pa3BUTUH Poccuu.

MeToabl MaTeMaTHKHU



BriOuparth MOAXOASIIMN W3YYEHHBIA METOJ JIJIi PEIIeHWd M3YYEHHBIX THIIOB
MaTeMaTUYECKUX 3a/1a4;

[IpuBoaUTH  TpUMEpPHl  MaTEeMaTUYECKHMX  3aKOHOMEPHOCTEH B OKpY’KaroIlei
JEeUCTBUTEILHOCTH U MTPOU3BEACHUSIX UCKYCCTBA.

BbINTyCKHUK TIOMy4YUT BO3MOXKHOCTh HayuuTbcs B 7-9 kjaccax nisi oOecrieueHus
BO3MOYKHOCTH YCHEIIHOTO MPOJOJDKEHUsT oOpa3oBaHUs Ha 0a30BOM U YIUIyOJIEHHOM
YPOBHSIX

DJIeMEeHThI TEOPUM MHOKECTB M MATEMATHYECKOM JIOTUKH

OnepupoBaThIIOHITUSIMU: OTIPEJICNICHUE, TEOpEMa, aKCHOMa, MHOKECTBO, XapaKTEPUCTUKHU
MHO>XECTBA, 3JIEMEHT MHOXECTBA, IYyCTOE, KOHEYHOE M OECKOHEYHOE MHOXECTBO,
ITOJMHOKECTBO, MPUHAJIEKHOCTD, BKIIFOYEHHUE, PABEHCTBO MHOYKECTB;

M300pakaTh MHOKECTBA U OTHOIICHUE MHOKECTB C TTOMOIIBIO KPYTOB DUJiepa;
OMpENENATh MPUHAUIKHOCTh 3JIEMEHTa MHOXECTBY, OOBEIMHEHUIO U TEPECEUCHUIO
MHOYKECTB;

3a71aBaTh MHOKECTBO C MIOMOIIBIO IEPEYUCIICHUS 3JIEMEHTOB, CIIOBECHOTO OIKMCAHUS;
ONEPUPOBATh MOHATHUSIMU: BBICKA3bIBAHUE, HCTUHHOCTh U JIO)KHOCTH BBICKA3bIBAHMS,
OTpUIIAHUE BBICKA3bIBAHUM, ONEpPAMU HAJ BBICKA3bIBAHUSMU: W, WJIU, HE, YCIOBHBIC
BBICKA3bIBaHUS (MMIUIUKAIUH);

CTPOUTH BBICKA3bIBAHUS, OTPULIAHUS BHICKA3bIBAHUMN.

B noBceHEeBHOM KU3HU U TIPU U3YUYECHUH JIPYTUX MPEIMETOB:

CTPOUTH LIEMTOYKH YMO3AKIIOUEHU HA OCHOBE MCIOJIb30BAaHUS ITPABUII JIOTHUKU;
UCITI0JIb30BaTh MHOKECTBA, OMEpPallUd C MHOXECTBAMH, UX IparuecKkoe NpeIcTaBlICHUe
JUJISL ONMCAHUSI peabHBIX TIPOIIECCOB U SIBIICHUM.

Yucaa

OnepupoBaTh MOHATHSIMH: MHOKECTBO HATYyPaJbHBIX YHCEJ, MHOXKECTBO LIECJIBIX YHCEN,
MHOXECTBO pPAlMOHAIBHBIX 4YHCEJ, HMPPALMOHAIBHOE YHUCJIO, KBaJpaTHBI KOpPEHbD,
MHOXECTBO JIEWCTBUTEIBHBIX YHCEN, TEOMETPUYECKas MHTEPIPETALUS HATypaIbHbIX,
LETBbIX, PAlMOHATIBHBIX, IEUCTBUTEIbHBIX YHCEIT,

MOHUMATh U OOBSICHATH CMBICIT MO3UIIMOHHOM 3alCH HATYPAJIbHOTO YHCIIA;

BBITIOJIHATh BBIYUCIICHHS, B TOM YHCIE C HCIOJb30BAHUEM MPUEMOB PALMOHAIBHBIX
BBIUMCIICHUH;

BBITIOJTHATH OKPYIJICHUE PAIMOHAIBHBIX YHCEI C 33IaHHON TOYHOCTBIO;

CpaBHUBATh PAllMOHAIBHBIEC U UPPALIMOHATILHBIC YHCIIA;

MPEACTABIIATh PAMOHAIBHOE YUCIIO B BUJIE AECATUUHOU JPOOHU

yIOpsIIOUMBATh YKUCIIA, 3alIMCAHHBIC B BUJIE OOBIKHOBEHHOW U JIECATUYHOU poOu;
Haxoauth HOJl 1 HOK yucen u ucnonbs30BaTh UX NPU PEIICHUN 33]1a4.

B noBceiHEeBHOM KU3HU U TIPU U3YUYEHUH JIPYTUX MPEIMETOB:

MPUMEHSIThH TIpaBUia MPUOIUKEHHBIX BBIYMCICHUN MIPU PEIICHUN MPAKTUYECKUX 3a7a4 U
pEIIeHNH 337249 JPYTUX YICOHBIX MPEIMETOB;

BBITIOJTHSATh CPAaBHEHHE PE3YJbTATOB BBIYMCIICHUN NMPU PEUICHUH NMPAKTUYECKUX 3a7ad, B
TOM YHCIIEe TPUOTUKEHHBIX BEIYUCIICHUN;

COCTaBJIAITh U OLICHHBATh YHCIIOBBIC BBIPAKECHUS MPU PEIICHUH MPAKTHYECKUX 3adad U
3a/1a4 U3 IPYruX YYeOHBIX MPEIMETOB;

3alUChIBATh U OKPYIJIATh YMCIIOBBIE 3HAYEHHUS! PEAJbHBIX BEJIWYMH C HUCIOJIb30BaAHUEM
Pa3HbIX CUCTEM U3MEPECHHUS.

TosxkaecTBeHHBbIE TPeodpa3oBaHuA



OmnepupoBaTh NOHATHUSAMU CTENEHU C HATypalbHBIM I10Ka3aTeleM, CTEHNEHH C LEJIbIM
OTpHULATENIbHBIM [T0KA3aTEIIEM;

BBINOJIHATh IPEOOPa30BaHUs LIEJbIX BBIPAXKEHUN: NEHUCTBUS C OJHOUYJIEHAMM (CIIOKEHUE,
BbIUUTAHUE, YMHOXKEHHUE), JAECUCTBUS C MHOIOWIEHaMU (CJIOKEHUE, BBIYMTAHUE,
YMHOXEHUE);

BBITNOJIHATH Pa3yI0’KEHNE MHOTOUJIEHOB Ha MHOKUTEIH OJHUM U3 CIIOCOOOB: BHIHECEHHE 3a
CKOOKY, TpyHIHMPOBKA, UCIOIb30BaHUE (POPMYJI COKPAILIECHHOTO YMHOKEHHUS;

BBLACIIATH KBaJpaT CYMMBI U Pa3HOCTH OJHOYJICHOB;

packiaabpIBaTh HA MHOYKUTEIHN KBAPaTHBIA TPEXUIICH;

BBIIIOJIHATh ~ NPEOOpPA30BaHUsl  BBIPAKEHUH, COAEpXKAIIMX CTEIEHH C  LEJNbIMU
OTPULIATEIILHBIMU TMOKAa3aTEIsIMU, MEPEXOAUTh OT 3alMCH B BUJE CTENEHU C LEJIbIM
OTpHUIIATENLHBIM MOKa3aTeNIeM K 3allUCH B BUIE JpOOH;

BBINIOJIHATH MPe0o0pa3oBaHus TPOOHO-PALMOHAIBHBIX BBIPAKEHUI: COKpalIeHUE ApoOei,
IpUBeJICHUE anredpanyeckux Apodei K o0IieMy 3HaMEHATeNo, CI0XKEHHE, YMHOKEHUE,
JieJIeHne anreOpanyeckux Ipo0Oeil, BO3BEAEHUE anredpandeckoi ApoOu B HaTypajIbHYIO U
LEIYI0 OTPULATENBHYIO CTEIICHB;

BBITNOJIHATH IPeo0pa30BaHMsl BbIpaKEHUH, COAEpKAIINUX KBAaJpaTHbIE KOPHH;

BBIACIIATh KBAJApaT CyYMMbl WM Pa3HOCTU JBYWIEHA B BBIPAXKEHUAX, COJEpIKAIIMX
KBaJIpaTHbIE KOPHU;

BBITNOJIHATH IPpeo0pa30BaHMsl BbIPAKEHUHN, COAEPKAIIUX MOTYJIb.

B noBcenHEeBHOM KU3HU U NIPU U3YUEHUH IPYTUX IPEIMETOB:

BBINIOJIHATH MPE0OPA30BAHMS U IEUCTBUSI C YUCIaMH, 3alIMCAHHBIMHU B CTAaHAAPTHOM BUJIE;
BBINIOJIHATHh NMPE0Opa30BaAHMS AIreOpanyecKUX BBIPAKEHHUM MPU PEIICHUU 3a1ad APYTrHX
y4eOHBIX MPEAMETOB.

YpaBHeHNs 1 HepaBeHCTBA

OnepupoBaTh MOHATHUSMU: YpaBHEHHE, HEPABEHCTBO, KOPEHb YpPABHEHUS, pEIICHHE
HEpaBEHCTBA, PaBHOCWUJIbHBIE  ypaBHEHHUs, 0OJacTb  OMNpeNeieHHUs  ypaBHEHHUS
(HepaBEHCTBA, CUCTEMbl YPAaBHEHUN WJIM HEPABEHCTB);

peliaTh JMHEHHBIE YpaBHEHUS W YPAaBHEHMs, CBOAMMBIE K JIMHEWHBIM C IOMOILBIO
TOKJIECTBEHHBIX MpeoOpa3zoBaHUii;

pemiaTh KBaJApaTHbIE YPAaBHEHHsS W YPAaBHEHMS, CBOJUMBIE K KBAJPATHBIM C ITOMOILBIO
TOKJIECTBEHHBIX MpeoOpa3z0oBaHUii;

pemarb ApOOHO-JIMHENHbIE YPaBHEHUS;

peuaTs MpOCTEUIINE UPPALUOHAIBHBIE YPABHEHUS BU/IA \/f () =a , \/f (x) = \/g (x) ;

n —_—
peuiars ypaBHeHus Bugat =4

peliaTh ypaBHEHUS CIOCOO0M pa3yioKEHUsI Ha MHOXKHUTENU U 3aMEHbI IEPEMEHHOI;
UCIIOJB30BaTh METOJ MHTEPBAIOB Ui pELIEHUS IeNbIX U JpOOHO-pallMOHATIBHBIX
HEPABEHCTB;

pelaTh JUHEHHbIC YPABHEHMS U HEPABEHCTBA C TapaMeTPaMHy;

pelaTh HECIIOKHBIE KBAIPATHBIE YPABHEHHUS C IapaMETPOM;

pelaTh HECIIOKHBIE CUCTEMBI TMHENHBIX YPABHEHUN C ITapaMETPaMH;

peIIaTh HECIIOKHBIE YPABHEHUS B LIENBIX YU CIIAX.

B noBcegHEBHOM KU3HU U MIPU U3YUYEHUH IPYTUX MPEIMETOB:



COCTAaBJIATh M pellaTh JIMHEWHBICE W KBAJApPAaTHbIC YPaBHEHUs, YpPaBHEHUS, K HUM
CBOJSIIMECS, CUCTEMBI JINHEWHBIX YPABHEHUM, HEPABEHCTB IIPU PELICHUU 3a7a4 APYIuX
y4€OHBIX MPEAMETOB;

BBINOJIHATH OLIEHKY IIPABA0ONOA00US pe3yIbTaTOB, MOIYYaeMbIX IIPU PEIICHUU JTUHEHHBIX
Y KBaJPaTHBIX YPaBHEHUW U CHCTEM JIMHEHWHBIX YPAaBHCHHUW M HEPABEHCTB IIPHU PELICHUU
3a/1a4 Ipyrux yu4eOHbIX IPEAMETOB;

BbIOMpaTh COOTBETCTBYIOILUE YPAaBHEHUS], HEPABEHCTBA WM UX CUCTEMBI JIJIsl COCTABJICHMUS
MaTeMaTHYECKONW MOJEIH 3aIaHHON pPEeaIbHON CUTYalluH WX IPUKJIAJIHON 3a70a4H;

YyMETb HMHTEPIPETUPOBATH IIOJYUYEHHBIM IPU PELICHWN YPAaBHEHUS, HEPABEHCTBA WIIU
CHUCTEMBI PE3yJIbTAT B KOHTEKCTE 33IaHHOW peaJlbHOM CUTYallUH WIN NPUKIAJAHON 3a0a4H.
DOyHKIUU

OmneprpoBaTh MOHATUSAMU: (PYHKIIMOHAIbHASA 3aBUCUMOCTb, (PYHKIMS, TpaduK (QYHKIIHH,
crocoObl 3aaHus (PYHKIMHM, apryMEHT W 3HaueHue (yHKIUH, 00JaCTh ONpeAeNeHUs U
MHOKECTBO 3HAU€HUN (YHKUMM, HYJIM (DYHKIMH, HIPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTb (DYHKIIMH, YETHOCTH/HEUETHOCTD (DYHKLIUY;

CTPOUTDH IpapUKU JTUHEHHOM, KBaIpaTUUHON (yHKIIMA, 00paTHON MPONOPIUOHATBHOCTH,

y=a+
GyHKIMK BUA: X+b,y=\/;,y=%/;,y=|xl;

Ha NpUMepe KBaJpaTUYHOW (PYHKIIMH, UCIIONIB30BaTh NpeoOpa3zoBaHus rpaduka GpyHKIUN
y=f(x) 1151 mocTpoerus rpaduKos GpyHKImiA ¥ =Y (kx+b)+c.

COCTaBJISITh YPABHEHUS MPSAMOU IO 3a/IaHHBIM YCJIOBHSM: MPOXOASIIEH Yepe3 ABE TOUKH C
3aJlaHHBIMM KOOpJMHATAMM, IPOXOJAIIEH Yepe3 JaHHYIO TOUKY U MapajuieIbHOW JaHHON
IIPSIMO;

UCCIeN0BaTh (PYHKITUIO TI0 €€ rpaduKy;

HaXOJUTh MHOXECTBO 3HAUEHUH, HYJH, IPOMEXYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH
KBaIpaTUYHOU (PYHKITUY;

ONEpUpPOBaTh  MOHATUSMM:  TOCJIEIOBAaTENIbHOCTh, apudMeTnyeckass Iporpeccus,
T€OMETPUYECKAsl POTPECCUS;

pemaTh 3a7a4 Ha apu(PMETHUECKYIO U T€OMETPUUECKYIO MPOTPECCHUIO.

B moBceHEBHOM KU3HU U MTPHU U3YUYCHUH JPYTHX MPEIMETOB:

WUTIOCTPUPOBATh € TMOMONIbIO TpaduKa peajbHyH 3aBUCHMOCTh WJIM MPOLECC MO HX
XapaKTePUCTHKAM;

UCTIONb30BaTh CBOMCTBA M TpaduK KBaApaTHUHOW (YHKIUU TPH PEIICHWH 3aJad U3
JIPYTUX Y4eOHBIX MMPEIMETOB.

TexkcToBbIe 3a1a4u

Pemarbs mpocTble W CIOXKHBIE 3aJaud pa3HbIX THUIIOB, a TaKXE 3aJauyd IMOBBIIICHHOM
TPYJIHOCTH;

UCIIOJIb30BaTh pa3Hble KPAaTKHE 3aluCH KaK MOJENIHM TEKCTOB CJOXKHBIX 3aday s
MOCTPOEHUSI TOMCKOBOM CXEMBbI U PEIICHUs 3a/1a4;

pa3ianyaTh MOJENb TEKCTa U MOJIEb PEIICHUs 3a7aui, KOHCTPYUPOBaTh K OJHON MOAEIH
pelIeHUs] HECIOXKHOM 3a7a4ui pa3Hble MOJIETU TEKCTa 3a/1auu;

3HaTh U MPUMEHATH 00a criocoba Mmoucka peueHus 3aaad (0T TpeOOBaHUS K YCIOBHIO U OT
yCJIOBHSI K TpeOOBaHUIO);

MOJIEJIMPOBATh PACCYKACHUS MPU MMOUCKE PEIICHUS 3314 C MOMOIIIbIO Tpad-CXeMbl;
BBIJICJISITH 3TAIlbl PELIEHUS 3a/1a4U U COJIEp KaHUE KaXA0ro 3Tara;



yMETh BBIOMPATh ONTHUMAIBHBI METOJ peIIeHHs 3a7adyd W OCO3HaBaTh BBIOOP METOA,
paccMaTpuBaTh pa3InYHbIC METO/IbI, HAXOAUTH Pa3HBIC PEIICHUS 3a]]a41, €CJI BO3MOXKHO;
aHAJIM3UPOBATh 3aTPYAHCHUS TIPH PEIICHUH 3a]1a4;

BBITIOJHATH pa3jMyuHbIe TPeoOpa30BaHus MPEUIOKEHHOHN 3a/1a4i, KOHCTPYUPOBATh HOBBIC
3a/1a4¥l U3 TaHHOM, B TOM YHCIIe OOpaTHEIE;

UHTEPIIPETHPOBATh BBHIYUCIUTENBHBIE PE3yJIbTaThl B 3ajade, MCCIEAOBATh IMOJYYCHHOE
pelIeHre 3a1a4H;

aHAM3UPOBATh BCEBO3MOJKHBIE CHUTYaIlMM B3aMMHOTO PACIOJOXKEHHS JABYX OOBEKTOB U
U3MCHCHHE WX XapaKTEPUCTHK TP COBMECTHOM JBIDKEHUU (CKOPOCTh, BpeMs,
pacCTOsIHUE) MPU PEIICHUH 33a/1ad Ha JBM)KCHHE JIBYX OOBEKTOB KaK B OJHOM, TaK U B
MIPOTHUBOIIOJIOKHBIX HAMIPaBJICHUSX;

WCCJIEIOBaTh BCEBO3MOJKHBIE CHUTYaIlMHd TMPU PEIICHWW 3aja4 Ha JIBIDKCHHE IO PEKe,
paccMaTpHUBaTh Pa3HBIC CHCTEMBI OTCUETA;

penaTh pa3HoOOpa3HbIE 3aaUu «HA YacTH»,

pemnatb 1 00OCHOBBIBATh CBOE pPEIICHHE 3a1ad (BBIICTATH MATEMaTHUECKYIO OCHOBY) Ha
HAXOKJICHUE YaCTHU YUCJIa U YUCJIa 10 €ro YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA JpOo0H;
OCO3HaBaTh U OOBSICHATH HUACHTHUYHOCTH 3aJlad pPa3HBIX THUIIOB, CBSA3BIBAIOIIUX TpU
BeMUYMHBI (Ha paboTy, HAa TOKYNKHU, Ha JBIKECHHE). BBIACIATH ATH BEIUYHHBI U
OTHOIIEHUSI MEXIY HHUMH, TPUMEHATh WX TMPU pPEHICHUH 3a7a4, KOHCTPYHpPOBATh
cOoOCTBEHHBIC 3a/1a4 YKA3aHHBIX THUIIOB;

BJIAJICTh OCHOBHBIMHU METOJIaMH PEIICHUS 3a7a4 Ha CMECH, CIIJIaBbl, KOHIICHTPAIINH;
pemarh 3aJdadd Ha TPOICHTHI, B TOM YHCJE, CJOKHBIE TPOIEHTHI C OOOCHOBAHHEM,
UCIIOJIB3YSI pa3HbIE CIIOCOOHI;

peraTh JIOTHYECKHE 3aJadd Pa3HbIMH CIIOCOOAMH, B TOM YHUCIE, C ABYMsS OJIOKaMU U C
TpeMs OJIOKAMH JTAaHHBIX C TIOMOIIIBIO TaOJIHIT;

pemarh 3a1a4d 0 KOMOWHATOPUKE W TEOPUU BEPOSITHOCTEH Ha OCHOBE HCIIOJIB30BAHUS
W3YYEHHBIX METO/IOB U 0OOCHOBBIBATH PEIICHHUE;

periaTh HeCJIOKHBIC 3a/1a4d TI0 MAaTEMAaTHUYECKOM CTaTUCTHUKE,

OBJIAJIETh OCHOBHBIMH METOJAMH PEIICHHUS CIOKETHBIX 3aJad: apudMETUYECKUI,
anredpanueckuii, mepedop BapHUaHTOB, T€OMETPUUECKUH, TpaduuecKuii, IPUMEHITh UX B
HOBBIX IO CPABHEHHIO C U3YYECHHBIMH CUTYaIIUSX.

B noBcenHeBHOI KU3HU U NIPU U3YYSHUH JIPYTUX MPEIMETOB:

BBIICJISITH TIPU PEUICHUU 3a7a4 XapaKTEPUCTHUKUA paccMaTpUBaeMOU B 3a/laue CUTYaIlHH,
OTJIMYHBIE OT PEATBHBIX (T€, OT KOTOPBHIX aOCTParmpoBaUCh), KOHCTPYHPOBATH HOBBIC
CUTyallM C Y4YETOM DOTHX XapaKTEPUCTHK, B YACTHOCTH, IPH PEIICHHH 3a7a4 Ha
KOHIICHTPAINH, YYUTHIBATh INIOTHOCTH BEIIIECTBA;

pemarh ¥ KOHCTPYHMPOBATh 33Jladyd Ha OCHOBE PACCMOTPCHHS DPEAbHBIX CHUTYalluld, B
KOTOPBIX HE TPeOYyeTCs TOUHBIN BEIYMCIUTEIBLHBIA pPE3yJIbTaT;

peniaTh 3a7a4M Ha JBIKEHUE TI0 pEeKe, pacCMaTpUBasl pa3HbIE CUCTEMBI OTCUETA.
CTaTuCcTHKA U TeOPUsl BEPOSITHOCTEN

OnepupoBaTh MOHATUSIMH: CTOJIOYAThIE W KPYTrOBbIE AWArpaMMBbl, TaOJMIBI JaHHBIX,
cpeaHee apupMETHUECCKOE, MearaHa, HauOoJblIee W HaMMEHBIIEe 3HAUYCHHUS BBHIOOPKH,
pa3Max BEIOOPKHU, JUCTIEPCHSI i CTAHIAPTHOE OTKIIOHEHUE, CITyJYaifHasi N3MEHYHUBOCTH;
U3BJIEKATh WH(GOPMAITUIO, IPEICTABICHHYIO B Ta0IMIaX, HA AUarpaMMmax, rpadukax;
COCTaBJISITH TAOJUIIBI, CTPOUTH IMArpaMMbI U TpaUKK HA OCHOBE JTAHHBIX;

OTIEpUPOBATh MOHATUSIMU: (AKTOPHAIT YKCIIA, TIEPECTAHOBKU M COYCTAHHS, TPEYTOJHHHUK
ITackais;



NPUMEHSTH MTPABUIIO MTPOU3BEICHUS MTPU PELICHUH KOMOMHATOPHBIX 3a/1a4;

OMepUpOBaTh TOHATHSMHU: CIy4YailHbId OMBIT, CIy4YallHBI BBIOOpP, HCHBITAHUE,
AJIIEMEHTApHOE CIy4ailHOe COObITHE (MCXOJ), KJIACCUYECKOE OIpEACNICHUE BEPOSITHOCTU
CIIy4allHOTO COOBITHS, OTlepalluu HaJl CITy4YaililHbIMU COOBITUSMU;

MPEACTaBIATh HHPOPMALIUIO C IIOMOIIIBIO KPYyTOB Diliepa;

pelmarh 3aJa4yd Ha BBIYMCICHHE BEPOSITHOCTU C IMOACYETOM KOJUYECTBA BAPUAHTOB C
MOMOIIbI0 KOMOMHATOPUKHU.

B noBcenHeBHOM )KU3HU U NIPU U3YyYECHUH APYTUX MPEIMETOB:

U3BJIEKaTh, MHTEPIPETUPOBATh U MPEOOPa30BbIBATH MHPOPMAIUIO, MPEICTABICHHYIO B
Tabnuiax, Ha JuarpaMmax, Tpadukax, OTPaKAIOUIYI0 CBOWCTBA U XapaKTEPUCTHKHU
peanbHBIX NPOLECCOB U SIBICHUN;

OTIPE/CIATh CTATUCTHUECKHE XapaKTEPUCTUKU BBIOOPOK MO TabiviaM, auarpammam,
rpadukam, BHITIONHATH CPABHEHUE B 3aBUCHMOCTH OT LIETU PELICHUS 3a/1a4H;

OIICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITUH U SIBJICHUM.

HcrTopust MaTeMaTUKH

XapakTepu3oBaTh BKJIAJ BBIIAIOIIUXCS MAaTEMAaTHUKOB B Pa3BUTUE MAaTEMAaTUKH U HHBIX
HAy4yHBIX O0JacTel;

MNOHMMATh POJIb MATEMATUKH B pa3BUTHHN Poccum.

MeToabl MaTEMATHKH

Hcnons3yst n3y4eHHbIE METObI, IPOBOAUTD JOKA3aTEIbCTBO, BBIIIOIHATE OIIPOBEPKEHUE;
BBIOMPATH U3YUYEHHBIE METOJIbI U UX KOMOMHAIMU JJI PEUICHUS] MaTEMaTUUECKUX 33714,
VCIIOJIb30BaTh MATEMAaTHYECKNE 3HAHUSA I OIIMCAHUS 3aKOHOMEPHOCTEN B OKPY’KAOIIEN
JNEWCTBUTEIBHOCTH Y ITPOU3BEACHUAX UCKYCCTBA;

IIPUMEHSTh MPOCTEUIINE IPOTPAMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHHMKAIIMOHHBIC
CHUCTEMBI IIPY PELIEHUN MATEMATUYECKUX 3a1a4.

BBIMYCKHUK TOJIy4UT BO3MOXKHOCTH HayyuTbcsd B 7-9 Kkjaccax Uil yCHEHNIHOTO
POJI0JDKEHUs 00pa30BaHus Ha YIIIyOJIEHHOM yPOBHE

DJIeMEeHTBI TEOPUHM MHOKECTB H MATEMAaTHYECKOH JIOTUKH

CBOOOJHO OMEPUPOBATHIIOHATHSIMHU: MHOXKECTBO, XapaKTEPUCTUKU MHOKECTBA, 3JIEMEHT
MHOJKECTBa, IyCTO€, KOHEYHOE M OECKOHEYHOE MHOXKECTBO, IOJMHOXECTBO,
IPUHA]IEKHOCTD, BKIIFOUEHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 33/]JaHIE€ MHOYKECTBA;
3aJlaBaTh MHOKECTBA Pa3HbIMU CIIOCOOAMU;

IIPOBEPATH BBIIIOJHEHUE XapaKTEPUCTUYECKOIO CBOMCTBA MHOXKECTBA;

CBOOOJTHO OMNEPUPOBATh TMOHATUAMM: BBICKA3bIBAHUE, HWCTUHHOCTH U  JIO)KHOCTh
BBICKA3bIBAHUS, CJOKHBIE W TIIPOCTHIE BBICKA3bIBAHMS, OTPUILIAHUE BBICKA3BIBAHMI;
UCTUHHOCTb W  JIOKHOCTb YTBEPXKIEHUS M €ro OTpPUILIAHMUA, OINEpaluu  HaJ
BBICKA3bIBAaHUSIMU: U, WIH, HE;YCIOBHBIC BHICKA3bIBAaHUS (MMIUIMKAIIUN);

CTPOUTH BBICKA3bIBAHUS C UCIIOJIb30BAHUEM 3aKOHOB aJIre€Opbl BICKA3bIBAHUM.

B noBceqHEBHOW KU3HU U TIPU U3YUYEHUH IPYTUX MPEIMETOB:

CTPOUTH PACCY’KJICHHUS HA OCHOBE HCIIOJIb30BaHMUs IPABUII JIOTHKH;

UCIOJIb30BaTh MHOXKECTBA, OINEpallMd C MHOKECTBAMHU, UX Ipaduueckoe MpeacTaBiIeHue
JUISL OTIMCaHUsl peajbHBIX MPOLIECCOB U SIBJICHUM, MPU PEUICHUM 3a]ad APYTUX YUEOHBIX
IIPEAMETOB.

Yucaa

CBOOOHO oOmepupoBaTh MOHATUSMHU: HATypalbHOE YHCIO, MHOMXECTBO HATypaJbHBIX
YHCell, 1[eJI0€ YMCII0, MHOYKECTBO LIETIbIX Yncel, OOBIKHOBEHHAs Ipo0b, AecATUYHAs IpO0b,
CMEIIAHHOE YHCJIO, PALUOHAIBHOE YHMCJIO, MHOXKECTBO PpALMOHAIBHBIX YHUCED,



UpPpALMOHATIBHOE YHCIO, KOPEHb CTENEeHH n, JAEHCTBUTEIBHOE YHCIO, MHOXKECTBO
NEUCTBUTENBHBIX YHCEN, TEeOMETpUYecKas WHTEpIpeTanus HaTypajdbHbIX, IENbIX,
palMOHANBHBIX, IEUCTBUTEIbHBIX YUCE;

NOHUMAaTh U OOBSCHITH PA3HUILY MEXKAY MO3UIMOHHOW U HEMO3UIIMOHHOW CHUCTEMaMu
3alUCH YUCETT;

NEPEBOIUTH YMCIIA U3 OJTHON CUCTEMBI 3aITUCH (CUCTEMbI CUYUCIICHHUS) B IPYTYIO;
JIOKa3bIBaTh M MCIIOJb30BAaTh MPU3HAKKU ACIUMOCTH Ha 2, 4, 8, 5,3, 6, 9, 10, 11 cymmbl u
MPOU3BEACHUS YUCEI TP BHIOJIHEHUU BHIYMCIICHUN U PEIICHUU 3a/1ay;

BBITIOIHSATh OKPYTJICHUE pAIlMOHAIBHBIX W HPPALMOHAIBHBIX 4YHCE C 3aJaHHOMN
TOYHOCTBIO;

CpaBHMBATH JCHCTBUTEIBHBIE YHCIIA PA3HBIMU CIIOCOOAMU;

yHOPSI0YUBATh YMCTIA, 3aMMCAaHHBIC B BUJIE OOBIKHOBEHHON U ACCATUYHOU APOOH, YHCIIA,
3aMMCaHHBIC C MCTIOIB30BAHNEM apU(PMETHIECKOTO KBAIPATHOTO KOPHS, KOPHEH CTENEeHU
OoblIe 2;

Haxoauth HOJl u HOK uucen pasHbiMu crioco0aMu M HCTOJIB30BaTh UX MPHU PEUICHUU
3ajad;

BBITIOJIHATh BBIUMCICHUSI U MPEe0Opa30BaHUs BHIPAKECHUM, COJEPKAIIUX JCHCTBUTEIbHBIC
4ucia, B TOM YHCJIE KOPHU HATYpPaJIbHBIX CTEIECHEM.

B noBcenHEeBHOM )KU3HU U NIPU U3YUYECHUU JAPYTUX MPEIMETOB:

BBITIOJIHATHh M OOBACHSTH PE3yJIbTAThl CPABHEHUS PE3yJIbTaTOB BHIYUCICHUIN TTPU PEIICHUH
MPaKTUYECKUX 3a7ady, B TOM YHCIEC NPUOIMKEHHBIX BBIUUCICHHUM, UCIOIB3Yys pPa3HbIC
CrocoObl CpaBHEHHMI;

3alUChIBaTh, CpPAaBHUBAaTh, OKPYIJISITh YHUCJOBBIE JAHHBIE pEATbHBIX BEJIMYUH C
MCIIOJIb30BaHUEM PA3HBIX CUCTEM U3MEPECHUS;

COCTaBIIAITh U OIICHUBATh Pa3HBIMU CHOCOOAMH YHUCJIOBBIE BBIPAKEHUS MPU PEHICHUU
MPAKTUYECKUX 3a/1a4 U 3a/1a4 U3 APYTuX YUeOHBIX MPEIMETOB.

ToxknecTBeHHBIE TPeo0dpa3oBaHuA

CB00OOIHO OTepUpPOBaTh MOHITHSIMU CTENIEHH C 1IEJIBIM U IPOOHBIM TTOKa3aTeeM;
BBITIOJIHATDH JTOKA3aTEeIbCTBO CBOMCTB CTEIIEHU C EIBIMU U APOOHBIMH MTOKA3ATEISIMU;
ONEPUPOBATh  MOHATUSIMU  «OJHOUIEH», «MHOTOWIEH», «MHOTOYJIEH C OJHOM
NEePEMEHHOW», «MHOTOYIEH C HECKOJbKUMH  TEpPEMEHHBIMU», KO3 DUIIHEHTHI
MHOT'OYJICHA, «CTaHJAPTHAS 3alIMCh MHOTOWICHA», CTEIIEHb OJTHOYJIEHA U MHOTOYJICHA;
CBOOOJTHO BIAJETh TMpPUEMaMH MPeoOpa3OBaHHS 1EIbIX U JAPOOHO-PAIIMOHATBHBIX
BBIPAKEHU;

BBITIOJTHATh  PA3JIOKEHUE MHOTOWICHOB Ha MHOXHUTEIM pa3HbIMU CIIOCOOaMH, C
WCIIOJIb30BaHUEM KOMOMHAIIMNA Pa3IMUHBIX TIPUEMOB;

UCIIOJIB30BaTh TeopeMy Buera u teopemy, oOpaTHyto TeopeMe Buera, niis noucka KopHei
KBaJpaTHOTO TpEXUJeHa W JJIA pelleHus 3a7ad, B TOM YHUCJe 3ajad C MmapaMmeTpamu Ha
OCHOBE KBaJIpaTHOTO TPEXUJICHA;

BBITIOJIHSATH JIEJIEHHE MHOTOWICHA HA MHOTOUJIEH C OCTaTKOM;

JIOKa3bIBaTh CBOMCTBA KBAPAaTHBIX KOPHEN U KOPHEHN CTEIICHU N;

BBHITIOJIHATh TIPEOOPA30BAHUSI BBIPAKEHUHM, COAEpXKAIIMX KBaJIpaTHbIE KOPHU, KOPHH
CTEIEHH n;

CBOOOJTHO ONEPHPOBATH TIOHITHSIMHU «TOXIECTBO», «TOXKIECTBO Ha MHOXECTBEY,
«TOXJIECTBEHHOE MPE0Opa30BAHKEY;

o Jxk Pk
BBITIOJIHATH Pa3InYHbIC MPE0OPA30BAHMSI BBIPAKEHUH, COMIEPIKAIINAX MOI[yJ'II/I.( xk) ==



B noBceHeBHOM XKU3HU U TIPU U3YUYEHUH JPYTUX MPEIMETOB:

BBINIOJIHATH TpeoOpa3oBaHusl U ACUCTBUS C OYKBEHHBIMH BBIPQXKECHHUSIMHU, YHUCIIOBBIC
KO3 PUIIMEHTHI KOTOPBIX 3aITUCAHBI B CTAH/IAPTHOM BUJIE;

BBINIOJIHATH MPE0oOpa30BaHUs PAMOHAIBHBIX BBIPAKEHUN MNPU PEIICHUM 3a4ad APYTrHX
y4eOHBIX NMPEMETOB;

BBITIOJIHATHh MPOBEPKY MPaBAONOA00US (PU3UYECKUX U XUMUYECKUX (OpPMYJ Ha OCHOBE
CpaBHEHUS Pa3MEPHOCTEN U BaJIEHTHOCTEH.

YpaBHeHNsI 1 HEPABEHCTBA

CB0OOJHO OmepupoBaTh TMOHSATUSAMH: YpPaBHEHHE, HEPABEHCTBO, PaBHOCHIIbHBIC
ypaBHEHHUS U HEPABEHCTBA, YpaBHEHUE, SIBISIONICECS CIIEACTBUEM APYroro ypaBHEHUS,
ypaBHEHMUSI, pAaBHOCUJILHBIE HA MHOYKECTBE, PABHOCUJIBHBIE TPEOOpa30BaHUsl YPaBHECHMUIA;
pemaTth pa3Hble BUIAbl YPABHEHUM W HEPABEHCTB U UX CHCTEM, B TOM YHCJIE HEKOTOPHIE
ypaBHeHUs 3 U 4 cTeneHei, ApoOHO-pallMOHAIBHBIE U UPPALIMOHATILHBIC;

3HaTh TeopeMy Bueta i ypaBHEHUM CTENIEHU BBIIIE€ BTOPOI;

MOHUMAaTh CMBICI TEOPEM O PABHOCHJIBHBIX M HEPaBHOCWIBHBIX MPeoOpa30BaHUIX
ypaBHEHUHN U YMETh UX JOKa3bIBATh;

BJIAJCTh Pa3HbBIMU METOJAMH DEIICHUS YPAaBHEHHM, HEPABEHCTB W HUX CHUCTEM, YMETh
BBIOMPATh METOJ pelICHUsI U 000CHOBBIBATH CBOM BBIOOD;

UCIIOJIb30BaTh METOJI MHTEPBAJIOB [IJIsl PEIICHUS HEPABEHCTB, B TOM YHCIE IPOOHO-
palMOHANBHBIX ¥ BKIIOUYAIOIIUX B CE0s1 UppAllMOHAIbHBIC BEIPAKECHUS,

pemarh anredpanvyeckue YpaBHEHHUSI M HEPABEHCTBA M HMX CHUCTEMBI C TapameTrpamMu
anreOpanyeckuM U rpauyeckuM METOAaMu;

BJIQJICTh PA3HBIMU METOAaMU JJOKa3aTeIbLCTBA HEPABEHCTB;

peliaTh ypaBHEHHS B LIEJIbIX YHCIIaX;

n300paxaTh MHOXKECTBA Ha IJIOCKOCTH, 3aJlaBacMbI€ YPaBHEHUSAMH, HEPABEHCTBAMU U UX
CHUCTEMaMHU.

B noBcenHeBHO KU3HU U NIPU U3YYCHUH JIPYTUX MPEIMETOB:

COCTaBJISITh U pelIaTh ypaBHEHUS, HEPABEHCTBA, X CUCTEMBbI IIPH PEIICHUH 33]a4 JPYTUX
y4eOHBIX MPEMETOB;

BBITIOJIHATH OLIEHKY MPAaBJIONOI00MS PEe3yJIbTaTOB, MOJYYaeMbIX MTPU PEIICHUN PA3IMYHBIX
ypaBHEHUH, HEPABEHCTB M UX CUCTEM IPH PEIICHUH 33J1ay IPYTUX YUEOHBIX MPEIMETOB;
COCTaBJISITh W PEIIaTh YpaBHEHUS W HEPABEHCTBA C IMapaMeTpaMu MpH PEIICHUU 3aaad
JIPYTUX YYEOHBIX MPEIMETOB;

COCTaBJIAITh YpaBHEHHE, HEPABEHCTBO WJIM HMX CHCTEMY, OMNHCHIBAIOIINE PEATbHYIO
CUTYAlIUIO WM NPUKIAIHYIO 3a7a4y, UHTEPIIPETUPOBATH MMOJTYyUYCHHBIC PE3YJIbTATHI.
DOyHKIUN

CB00OOJHO OMNEpUpPOBaTh TMOHSITUSMU: 3aBUCUMOCThH, (YHKIIMOHAJIbHASI 3aBHUCHUMOCTD,
3aBUCMMas W HE3aBUCHUMAsl IepeMeHHble, (YHKIMS, CcnocoObl 3aiaHus (QyHKIMH,
apryMEHT U 3HaueHue QyHKIUHU, 00J1aCTh ONpe/IeTICHUs] 1 MHOXKECTBO 3HAYCHUS (PYHKIINH,
HYJU (DYHKITMH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA, MOHOTOHHOCTh (D)yHKIIUU, HAauOOJIbIIee
¥ HaUMCHbBINIEEC 3HAYCHUS, YETHOCTH/HEYETHOCTh (PYHKIUU, MEPUOIUYHOCTH (YHKIIUH,
rpaguk (QYHKINHM, BEpTUKAIbHAs, TOPU3OHTAIbHAS, HAKJIOHHAS ACHUMIITOTHI, Tpaduk
3aBUCUMOCTH, HE SBJISTFOIICHCS (hyHKIIUCH,

cTpouTh Tpaduku (QYHKIHN: JTUHEHHOW, KBaJApAaTUIHOU, NPOOHO-TMHEHHONU, CTETICHHOU

NIPU pa3HBIX 3HAYCHHSIX TTOKA3aTeNs CTENeHH, ~ [



HCIIOIB30BaTh IpeoOpasoBanus rpaduxa ¢ysxumn > =/ ) s MOCTPOCHUS TPaPUKOB

dyHKumi ¥ = af (kx+b)+c :

aHaJIM3UPOBATh CBOMCTBA QYHKIUI U BUJI TpaduKa B 3aBUCUMOCTHU OT MTapaMETPOB;
CBOOOJTHO OIepUpPOBATh MOHATUSAMU: MOCJIEIOBATENBHOCTb, OrpaHUYEeHHAas
MOCIIEI0BATEILHOCTh, MOHOTOHHO BoO3pacTaromas (yObIBaromias) MocCie0BaTeIbHOCTD,
npenes  NOCIENOBaTENbHOCTH,  apu(METHYecKas  IMPOTpeccusi, TI'eOMeTpUuYecKas
pPOrpeccHs, XapaKTePUCTUYECKOE CBOMCTBO apu(METHUECKOW (T€OMETPUIECKOM)
MIPOTPECCHUH;

UCI0JIb30BaTh METOJ] MaTeMAaTUYECKOW MHAYKIMH sl BbIBOAA (OpMYJ, JOKa3aTeIbCTBA
PaBEHCTB U HEPABEHCTB, PEUICHUS 337a4 Ha JICJIMMOCTH;

MCCIIE0BATh MOCIEA0BATEIbHOCTH, 3aIaHHBIE PEKYPPEHTHO;

peraTh KOMOMHUPOBAaHHbIE 33/]a4l Ha apu(PMETHUECKYIO M T€OMETPUUECKYIO MPOrPECCUHU.
B noBcegHEBHOM KU3HU U MIPU U3YUYEHUH JIPYTUX MPEIMETOB:

KOHCTPYHPOBATh U HUCCIIENOBAaTh (PYHKIIMHM, COOTBETCTBYIOIIME pEaTbHBIM MpOIeccaMm H
SBJICHUSIM, UHTEPIPETUPOBATH MOJYUYEHHbBIE PE3YJIbTAaThl B COOTBETCTBUU CO CHEUU(DHUKOIM
UCCJIEyEMOT0 ITPOLIECCa UITU SIBJICHUS;

UCIIOJIB30BaTh TpaUKH 3aBHCHUMOCTEW JI MCCIEJOBAaHUS pEaJbHBIX MPOLECCOB U
SIBIICHUIA;

KOHCTPYHpPOBaTh M UCCHENOBAaTh (YHKUIMM NPH PEIICHUH 3a]ad JPYruX Y4eOHBIX
PEIMETOB, UHTEPIPETUPOBATH MOIYUEHHBIE PE3YIBTATHl B COOTBETCTBUU CO CHEIU(PUKON
y4eOHOTO MpeIMeTa.

CraTucTuKa M TEOpUsi BEPOSITHOCTEN

CBOOOJHO oOmepupoBaTh MOHSTUAMM: CTOJIOYATBIE M KPYIOBBIE JUArpamMmbl, TaOJIULBI
JaHHBIX, cpeAHee apupMeTHdeckoe, MeauaHa, HauOoJIblIee M HaUMEHbIEe 3HAYCHUS
BBIOOPKH, pa3Max BBIOOPKH, JUCHEPCUST M CTaHAAPTHOE OTKIOHEHHE, CllydaliHas
WU3MEHYHUBOCTD;

BbIOMpaTh HambOoJee yJOOHBIN crmocod mpeacTaBlieHUs WH(OpManuu, aaeKBaTHBIA €€
CBOMCTBAM U IICJISIM aHaJIN3a;

BBIYHCIIATH YUCIIOBBIE XapAKTEPUCTUKU BEIOOPKU;

CBOOOJITHO OIEPUPOBATH MOHATUAMH: (PAKTOpPHAT YHUCIA, MEPECTAHOBKH, COYETAHHUS H
pa3melenus, TpeyroyibHuk Ilackans;

CBOOOJITHO ONEPUPOBATH MOHATUSAMU: CIyHYallHBIA OMbIT, CIyYalHbIA BBIOOp, UCIBITAHUE,
AJIEMEHTApHOE CIy4dailHOE COOBITHE (HMCXO0J), KJIACCHUUECKOE OIpe/eieHne BEPOSTHOCTU
CIly4alHOro  COOBITHSI, ONEepaluyd Haja  CIy4alHbIMH  COOBITHUSIMH, OCHOBHBIE
KOMOUHATOpHBIE (POPMYIIBL;

CBOOOJTHO ONEPHUPOBATH MOHITUSAMU: CIYYAHBIA OMbIT, CIyYalHbINA BBIOOp, MCTIBITAHUE,
3JIEMEHTapHOe CciyyailHoe coObITHE (MCXOM), KJIACCUYECKOE OIpEAESIEHUE BEPOSITHOCTH
CIIy4alHOro  COOBITHSI, ONEpalld  HaJa  CIy4alHbIMH  COOBITHSIMH, OCHOBHBIE
KOMOWHATOpPHBIE (OPMYITBL;

3HATh NPUMEPHI CIIYYAMHBIX BEJIUYUH, U BBIYUCIATh UX CTATUCTUUYECKUE XAPAKTEPUCTUKH;
UCIO0JIb30BaTh (hOPMYJIbl KOMOMHATOPHUKHU TP PEIICHUH KOMOMHATOPHBIX 3a/1ay;

pemaTh 3a7ja4i Ha BBIYMCIIEHHE BEPOSTHOCTH B TOM YHUCJIE C UCIIOIb30BaHUEM (OpPMYIL.

B noBceHeBHOM ®KU3HU U TTPU U3YUYEHUH JPYTUX MPEAMETOB:

MPEACTaBIATh MH(YOPMAIIUIO O PeaIbHBIX IMpolleccax U SABJICHHUSIX CIOCOOOM, aJeKBaTHBIM
¢€ CBOMCTBAM U 1I€JIM UCCJICIOBAHMSI;



aHAJIM3UPOBAaTh U CPABHUBATH CTATUCTUYECKHUE XAPAKTEPUCTUKHU BHIOOPOK, MOTYUYEHHBIX B
Ipoliecce pelleHrs NPUKIaIHON 3a7a4i, U3yUYEeHUs PEaIbHOTO SIBJICHUS, pEUICHUS 3a1a4u
U3 IPYTUX YYEOHBIX MPEIMETOB;

OIICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITUH U SIBJICHUHN B PA3JIMYHbBIX CUTYaIUsX.
TexcTOoBBIC 32241

PemaTe mpocThie W CIOXHBIE 3aJadyd, a TaKXKe 3aJayd MOBBIIIEHHOW TPYAHOCTU U
BBIJICJISITh UX MATEMAaTUYECKYIO OCHOBY;

pacro3HaBaTh pa3Hble BUJBI U THIIBI 33]1a4;

UCIIONb30BaTh pa3Hble KpaTKUE 3alucH KaK MOJEIH TEKCTOB CIOXKHBIX 3aJad U 3a/1ad
NOBBIIICHHONW CJIOKHOCTH JJISi TOCTPOCHHSI TOMCKOBOW CXEMBbl M pEIICHHUs 3ajaad,
BbIOMpaTh ONTHUMAIBHYIO NJIsl paccMaTpMBaeMOW B 3aJaue CHUTyalldd MOJENb TEKCTa
3a]a4H;

pa3ianyaTh MOJENb TEKCTa U MOJIEb PEIICHUs 3a7a4i, KOHCTPYUPOBATh K OJHON MOAETH
pelIeHUs CIOXKHBIX 3a/1ay pa3Hble MOJIEJIH TEKCTa 3aauH;

3HaTh U MPUMEHSTH TPU CrIoco0a MOMCKa penieHus 3a1a4 (0T TpeOoBaHUS K YCIOBUIO U OT
yCJIOBHSI K TpeOOBaHNI0, KOMOMHUPOBAHHBIH);

MOJIEJIMPOBATh PACCYKICHU MPHU MOUCKE PEIICHUS 3314 C TOMOUIbIO Tpad-CXEMBbI;
BBIJIEJISITh 3TAllbl PEIICHUS 33/Ia4M U COJIEpPKaHue Kax10ro 3Tana;

yMETh BBIOMpPATh ONTHUMAJIbHBIN METOJ pelIeHMs 3aJaud U OCO3HaBaTh BBIOOp MeETOJa,
paccMaTpuBaTh Pa3InYHbIE METO/Ibl, HAXOAUTH Pa3HbIe PEIICHUS 3aJa4l, €CIIM BO3MOXKHO;
aHAIIM3UPOBATh 3aTPYAHCHUS TIPH PEIICHUH 3a71a4;

BBITIOJHATH pa3jiMyHbIe MTPeoOpa30BaHus MPEIOKEHHON 3a/1a4i, KOHCTPYUPOBATh HOBBIC
3a]]a4M U3 JaHHOU, B TOM YHCIIE OOpaTHBIE;

UHTEPIIPETUPOBATh BBHIYUCIUTENbHBIE PE3YyJbTaThl B 3ajade, UCCIEIOBATh IMOTYYCHHOE
pelIeHre 3aa49u;

U3MEHATH YCJIOBHE 3a/ay (KOJMYECTBEHHBIC WM KaueCTBEHHBIC NAHHBIC), MCCIIEIOBAThH
U3MEHEHHOE MPe00pa30BaHHOE;

aHaJIM3UPOBATh BCEBO3MOXKHBIE CUTYallMM B3aMMHOTO PACIIOJIOKEHUS JIBYX OOBEKTOB U
U3MEHEHHE MX XapaKTePUCTUK TIPH COBMECTHOM JBHWXKEHHHM (CKOPOCTb, BpeMms,
paccTosiHuE).IPU pELIeHUE 3a7ad Ha JABM)KEHHUE JBYX OOBEKTOB KaK B OJIHOM, Tak U B
IPOTUBOINOJIOXKHBIX HAIPaBICHUAX, KOHCTPYMPOBATb HOBBIE CHUTyallMM Ha OCHOBE
U3MEHEHUs YCIOBUM 3a/1auMl P JIBMKEHUU TI0 PEKE;

UCCIIEIOBaTh BCEBO3MOXKHBIE CUTYallUd MpPU PEHICHUH 337ad Ha JBIKEHUE IO PEKe,
paccMaTpuBaTh pa3HbIe CUCTEMBI OTCUETA;

penaTh pa3sHOOOpa3HbIC 33/1aUM «HA YaCTH»;

pemath 1 00OCHOBBIBATH CBOE PEIICHHE 337a4 (BBIAEISATh MAaTEMAaTHUYECKYI0 OCHOBY) Ha
HaXO0KJIEHUE YaCTH YKCIIa U YKCIa TI0 €0 YacTH Ha OCHOBE KOHKPETHOTO CMBICHIA POooOH;
OOBSCHATh WIASCHTHYHOCTHh 3a7ad Pa3HBIX THIIOB, CBS3BIBAIONIMX TPU BEIUYMHBI (HA
paboTy, Ha MOKYNKH, Ha JBIKEHHUE). BBIICIATh 3TH BEJIMYWHBI U OTHOIICHUS MEXKIY
HUMH, OPUMEHATh MX TPU PEIICHUWW 3a/ay, KOHCTPYHUpPOBaTh COOCTBEHHBIE 3aaay
yKa3aHHBIX TUTIOB,;

BJa/IeTh OCHOBHBIMM METOJAMM pEIICHUs 3aJad Ha CMECH, CIUIaBbl, KOHILEHTpALUH,
UCIIOJIb30BaTh HMX B HOBBIX CHUTyalUsX IO OTHOIIEGHUIO K H3YYEHHBIM B MpPOIECCE
o0yJeHus;

pelath 3aJayd Ha OPOLEHTHI, B TOM YHCIE, CIIOXHBIE MPOLEHTH ¢ OOOCHOBaHHEM,
UCIIOJIB3YS pa3HbIE CITOCOOBI;



peunaTh JIOTMYECKHe 3a/laud pa3HbIMHU CIOCO0aMH, B TOM 4HUCHeE, ¢ ABYMs OJIOKaMU U C
TpeMsi OJIOKAMH JIaHHBIX C TOMOIIbIO TaOJIHIL;

pemarh 3a7a4ud N0 KOMOMHATOPUKE U TEOPUU BEPOSITHOCTEH Ha OCHOBE MCIOJIb30BAHUS
U3YYEHHBIX METO/IOB U 0OOCHOBBIBATH PEIICHHUE;

pelaTh HECIIOKHBIE 3a/1a4 [0 MATEMATUYECKON CTaTUCTHUKE;

OBJIaJIETh OCHOBHBIMH METOJAMH PEIICHUS CIOKETHBIX 3aJad: apudMETUUYECKU,
anredpanyeckuii, mepedop BapHAHTOB, T€OMETPUUECKUH, TpaduuecKuil, MPUMEHSITh UX B
HOBBIX I10 CPAaBHEHHIO C U3YYEHHBIMU CUTYAIUSAX.

B noBcegHEBHOM KU3HU U IPU U3YUYECHUU APYTUX MPEIMETOB:

KOHCTPYUPOBAaTh HOBBIE U1 JAHHOW 33Ja4d 3aJIa4HbIE CUTYallUH C YYETOM peabHBIX
XapaKTEPUCTUK, B YAaCTHOCTW, NPH PEUHICHUM 3aJa4 HA KOHIICHTPALUH, YYUTHIBATh
IUIOTHOCTh BEIIECTBA; PEIIaTh W KOHCTPYHPOBATh 33a4M HA OCHOBE PACCMOTPEHUS
peaNbHBIX CUTYAIINA, B KOTOPBIX HE TPEOYeTCsl TOUHBIA BHIYUCITUTEILHBIN PE3yIbTaT;
pelaTh 3a4a4y Ha ABUKEHHUE 10 PEKE, pACCMATPUBAsl Pa3HbIE CUCTEMBI OTCUETA;
KOHCTPYHUPOBATH 33JlaYHbIE CUTYaIlUH, NPUOIMKEHHbIE K PEaTbHOU JEeHCTBUTEILHOCTH.
Hcropusi MaTeMaTUKH

[IoHnmMaTp MaTeMaTUKy KaK CTPOTO OPraHU30BaHHYK) CHUCTEMY HAy4YHbIX 3HaHWUM, B
YaCTHOCTU BIIQJIETh MPEICTABICHUSIMH 00 aKCHOMAaTHUYECKOM IMOCTPOCHUU T'€OMETPUU U
IIEPBUYHBIMHU MPEACTABICHUAMU O HEEBKIIUIOBBIX T€OMETPUSIX;

paccMaTpuBaTh MAaTEMATUKY B KOHTEKCTE WCTOPUM PA3BUTUSA LUUBUIM3ALUU U UCTOPUU
pa3BUTHUA HAYKH, IOHUMATh POJIb MAaTEMATUKU B pa3BuTuu Poccuu.

MeToabl MaTEeMATHKH

Brnaners 3HaHUSIMM O pa3MYHBIX METOJAaX OOOCHOBaHUSI U  OMPOBEPKECHUS
MAaTEMATUYECKUX YTBEPKICHUN U CAMOCTOSITEIbHO IPUMEHSTh HX;

BJIAJICTh HABBIKAMHU AHAJIM3A YCIIOBUS 33Ja4¥ U ONPEICICHUS MOAXOAAIINX ISl PEIICHHS
3a/1a4 U3yUYECHHBIX METOJIOB WU UX KOMOWHAIIHIA;

XapaKTepU30BaTh MIPOU3BEICHUS UCKYCCTBA C YYETOM MAaTEMAaTUUYECKUX 3aKOHOMEPHOCTEN
B IIPpUPOAE, HCIOJIb30BATh MATEMAaTUUYECKUE 3aKOHOMEPHOCTH B CAMOCTOSTEIIBHOM
TBOPUYECTBE.

2. Copepxanue y4e0OHOT0 npeaMeTa

Conepxanre KypcoB MaTeMaTHKH 5—6 KJIacCOB, anreOpbl U TeoMeTpuHu 7—9 KiaccoB
00BbEeIMHEHO KaK B KMCTOPUYECKU CIOKMBIIMECS JUHUHM (YHUCIIOBas, ainreOpandeckas,
reomerpudeckas, GyHKIIMOHAIbHAS U JIP.), TAK U B OTHOCUTEJIBHO HOBBIE (CTOXAaCTHYECKAs
JIUHUS, «peajibHasi MaTeMaTtuka»). OTIeabHO TPEACTaBICHbl JUHUS CIOKETHBIX 3ajad,
UCTOPUYECKAS JIMHUS.

DJIeMeHThI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKHU

Cornacio ®I'OC ocHoBHOro 00mIEro 00Opa3oBaHUsS B KypC MaTEMaTUKH BBEACH
pazaen «Jloruka», KOTOpBIM HE MperosiaraeT JAOMOJHUTEIbHBIX YacOB HAa M3Yy4YCHUU U
BCTPamMBaeTCS B PA3MYHBIC TEMbl KYpCOB MaTeMaTUKH UM WHOOPMATUKU U MPEIBaAPSETCS
03HAKOMJIEHUEM C JIEMEHTaMU TEOPUH MHOKECTB.

MHo:kecTBa M OTHOIICHUSI MEKy HUMH

MHOX€eCTBO, Xapakxmepucmuieckoe C8OUCmE0 MHONCECmad, IEMEHT MHOXECTBA,
nycmoe,  KOHeyHoe,  OeckoneuHoe  MHodcecmeo. IlogmHOXkecTBOo.  OTHOIIICHHE
MPUHAIICKHOCTH, BKJIIOYCHHS, PABEHCTBA. DJIEMEHTHl MHOXKECTBA, CIIOCOOBI 3aaHUs
MHOXECTB, PACHO3HABAHUE  NOOMHONCECME8 U  DJIeMEeHmMO8  NOOMHONCECME  C
UCNOIb308AHUEM KpY208 Junepa.



Onepanum HAI MHOKECTBAMU

Ilepeceuenne m 0OBEIMHEHUE MHOXECTB. PasHocmb MHOdCecms, OOnoiHeHue
MHodcecmea. Unmepnpemayus onepayuti Ha0 MHOICECMBAMU C NOMOWUDBIO KpY208 Diiiepd.

J1IeMeHTHBI JIOTUKH

Onpenenenue.  YT1BepxkaeHus. AKCMOMBI W TeopeMbl. Jloka3aTenbCTBO.
JlokazaTenbCTBO OT IPOTHBHOTO. Teopema, oOpatHas naHHOU. [Ipumep u KoHTpIIpUMED.

Buicka3bIiBaHus

NCcTUHHOCTE U JIOKHOCTH BbICKa3bIBaHUS. ClOJCHbIE U NPOCHIble 8bICKA3bIBAHUS.
Onepayuu HAO BbICKA3LIBAHUAMU C UCHONb30BAHUEM JO2UYECKUX CBIA30K: U, UlU, He.
Ycnosmbie 8blcka3bl8aHUs (UMNIUKAUULL).

Conep:xkanue Kypca ajaredpsol B 7-9 kiaccax

Yucaa

PanyoHaabHbIE YHCIA

MHO0XeCTBO paMOHAJIbHBIX yncen. CpaBHEHUE pallMOHAIBHBIX YHcell. J(elcTBus C
palMOHANIBHBIMU YUCIIaMU. [Ipedcmasnenue payuoHanbHo20 YUCia 0ecimuidHol Opoosio.

HppaunonajabHbie ync/ia

[lonsiTHE WppalMOHATBLHOTO 4Kcia. Pacno3HaBaHWe HPPALMOHAIBHBIX YHCE].

[Ipumepsl gokazarenbcTB B anredpe. HppaimoHanibHOCTH qncnay?. [Ipumenenue B
reometpun. CpagHenue uppayuoHanibhsix yucei. MHodcecmeo 0elicmeumenbHblX Yuce.

ToxknecTBeHHbIE IPe00pa3oBaHUs

YucaoBblie 1 OyKBEeHHbIE BbIPAKEHHUS

BripaxkeHne ¢ mnepeMeHHOW. 3HaueHWe BbIpakeHHs. [loacTaHOBKA BBIpAKEHUI
BMECTO ITIEPEMEHHBIX.

Ilesbie BhIpaKeHU

Crenenb ¢ HaTypajdbHbIM TMOKa3zaTteneM MW e€ cBoicTBa. [IpeoOpazoBanus
BBIPAKECHUH, COJCPKAIINX CTENCHHU C HATYPaJbHBIM MOKA3ATEIIEM.

OpnHouneH, MHOTOWIEeH. JIeWCTBUS ¢ OJHOYIEHAMH M MHOTOWICHAMH (CI0KEHHUE,
BBIYUTAHUE, YMHOXKEHHE). DOPMYyJIbl COKPAIIEHHOTO YMHOXEHHS: Pa3HOCTh KBaJpaToB,
KBaJ[paT CyMMbl W pa3HOCTH.Pa3nokeHWe MHOroWwieHa Ha MHOXHUTEIIA: BBIHECCHHE
oOLIero MHOXHTENS 3a CKOOKH, 2pYynnuposKkda, HnpumeHeHue @QOopmMyl COKPAUWEHHO20
ymuoxcenusi. Keaopammuwviti mpéxunen, pasnodceHue Keaopamuo2o MpEXYIEHa Ha
MHOJICUMENU.

/Ipo0HO-panuOHAIbHbIE BHIPAKEHUSA

Crenenb ¢ 1ienbiM nokaszatenem. [IpeoOpazoBanue TpoOHO-IMHEWHBIX BBIPAKEHUM:
CIIOKEHHE, YMHOXXEHHUE, JeleHue. Aneebpauuveckas O0pobwv./lonycmumvle 3HaAYeHUs
nepemMeHHvix 8 OpOOHO-paYUOHANbHBIX ebipadicenusx. Cokpawenue aneedopauyecKux
opobeii. Ilpusedenue ancebpauveckux oOpobeti Kk obwemy suamenamentro. elicmeus c
aneebpauyeckumu OpoosSMU. CIOJHCEeHUe, BblUUMAaHUe, YMHOMCEeHUe, OelleHue, 8036e0eHUE 8
cmenemb.

lIpeobpa3zosanue gvipasiceHuti, cooeprHcaujux 3HaxK MoOys.

KBagpatHbie kopHuU

Apudmernueckuii  KBagpaTHbId  KOpeHb.  [IpeoOpa3oBaHue  BBIpaKEHUH,
COJIEpIKAIIUX KBAJIPATHBIE KOPHU: YMHOXXEHUE, JEJICHUE, BBIHECEHUE MHOKUTEIS U3-T0]T
3HaKa KOPHS, GHeCeHUe MHONCUMEIISL OO 3HAK KOPHAL.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa



UucnoBoe paBeHCTBO. CBOMCTBA YHCIIOBBIX PABEHCTB. PABEHCTBO C IEPEMEHHOM.

YpaBHeHus

[lonsiTue ypaBHEHMsI U KOpHS ypaBHeHUs. [Ipedcmaénenue 0 pasHOCUILHOCMU
ypasHnenuti. QOobnracmv onpedenenusi ypasHeHus (0O61acmb  OONYCMUMbBIX  3HAYEHUU
nepemeHHoll).

JIMHelHOe YPaBHEHHUE U ero0 KOPHU

Pemienue nMHEWHBIX ypaBHEHUW. JIuHeuHnoe ypasueHue C NaApamMempoM.
Konuuecmeo xopmen auneunoco ypaemuenus. Pewenue inumeiinvlx ypasnenui ¢
napamvempom.

KBaapaTtHoe ypaBHeHHe H €r0 KOPHHU

KBanmpatueie ypaBHeHusa. Hemonnble kBaapaTHbie ypaBHEHUS. JIMCKpUMHUHAHT
KBaJpaTHOTO ypaBHEHMs. PopMmyJla KOPHEM KBaApaTHOTO ypaBHEHMs. leopema Buema.
Teopema, obpamnas meopeme Buema. Pelienue KBaJpaTHBIX YPaBHEHUI:UCIIOIb30BAHNE
dbopMyIIbl 1 HaXOXJEHUS KOpHEH, epaguueckuti memoo peuileHuss, pasiodceHue Ha
MHOMCUmMeNU, noobop KopHell ¢ Ucnoiv3osarnuem meopemovl Buema. Konuuecmeo rxopuei
K8AOPAMHO20 YPABHEHUs 8 3A8UCUMOCU Om e20 Ouckpumunanma. bukeadpamuvie
ypaeneHus. Ypaenenus, ceooumble K JUHEUHbIM U Keaopamuwvim. Keadpammusie ypasneHus
C napamempom.

/Ipo0HO-paniuoHAIbHbIE YPABHEHUSA

Pemenne mnpocredmmx ApoOHO-TUHEHHBIX ypaBHeHUM. Peuwenue 0pobHO-
PAYUOHATLHBIX YPAGHEHULL.

Memoowl pewenusi ypagnenuii: mMemoovbl pasHOCUIbHLIX NPeobpa308aHul, Memoo
3aMeHbl nepeMeHHouU, 2paguueckutt memoo. Hcnonvsosanue ceolicmé QyHKyull npu
peuieHulU ypagHeHul.

IIpocmeriuwue uppayuonanvhvle ypasnenus uod [ f (x) =a, | f (x) =./g(x) -

Vpasnenus éuda x" = a .Ypasuenus 6 yenvix uuciax.

Cucrembl ypaBHEeHUH

VYpaBHeHuE ¢ AByMs NlepeMeHHbIMU. JINHEHOE ypaBHEHUE C IBYMS IEPEMEHHBIMU.
IIpsamas xax epaghuueckas unmepnpemayusi TUHEUHO20 YPABHEHUS. C O8YMsL NepPeMeHHbIMUL.

[TonsTue cucrtemsl ypaBHEHHU. PellieHne cucTeMbl ypaBHEHUN.

Metonbl pelIeHUsT CHUCTEM JIMHEMHBIX YPaBHEHHM C JABYMsI NEPEMEHHBIMU:
epaghuueckuti Memoo, Memoo CJLONHCeHUs1, METOJT TI0JICTAHOBKH.

Cucmemul TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBencTBa

UucnoBeie  HepaBeHcTBAa. (CBoiCTBa  YHWCIOBBIX  HepaBeHCTB. IIpoBepka
CIIPABEJIMBOCTH HEPABEHCTB TP 3aJaHHBIX 3HAYCHHSIX IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Ctporue u HecTporue HepaBeHCTBa. Obnacmb
onpeoeneHus Hepagencmaea (061acms 00Ny CMUMbIX 3HAYEHUL NePEMEHHOLL).

Pemenne TMHENHBIX HEPABEHCTB.

Ksaopammnoe nepasencmeo u e2o pewenus. Pewenue xeaopamuulx HepaseHcme:
UCNOIb308AHUE CBOUCME U 2papuKka KeaopamuyHou @OYHKYuU, Memoo UHMEPEAlos.
3anucs pewieHus K6aOpamHo2o HEPABEHCMEA.

Pewenue yenvix u 0pobHO-payuoHanbHuIX HEPABEHCME MeMOOOM UHMEPBALO8.

CucremMbl HEPABEHCTB



Cucrembl HEpABEHCTB C OJHOM MEpeMEHHON. PelieHrne cucteM HEPaBeHCTB C OJTHOM
NEePEMEHHON: JIMHENUHBIX, Kgaopamuvbix. 300pakeHne penieHusi CUCTEMbl HEPABEHCTB Ha
YUCJIOBOM NPsIMOM. 3alUCh PEIlIeHUs CUCTEMbl HEPABEHCTB.

DyHKUNHA

IMousiTe pyHKIMU

JlekapToBbl KOOpAMHATHI Ha IIOCKOCTH. {dopmupoBaHue MpeaCcTaBICHUNH O
MeETaIpeMETHOM MOHATUU «KOOPJIUHATHD. CIIOcOOBI 3a1aHusl GYyHKIINNA: aHATUTUYECKUM,
rpaduueckuit, tabmuuuelii. ['padux ¢yaxinuu. [Ipumepbl QyHKIMA, TOTydyaeMbIX B
IPOLIECCE MCCIIEIOBAHUS PA3IMYHBIX PEATBHBIX MPOLECCOB M PEIICHUs 3a1ad. 3HAUYCHHE
¢byukun B Touke. CBoicTBa (pyHKIMN: 00JacTh OMpeereHNs, MHOXKECTBO 3HAUYCHUH,
HYJH, TPOMEXKYTKA  3HAKOMOCTOSHCTBA,  YEMHOCHb/HEUEMHOCMb,  TIPOMEXKYTKU
BO3pacTaHus W YyObIBaHUWs, HauOoOJbllee W HauMeHbllee 3HaudeHus. VccnenoBanue
byHKImn 110 €€ rpaduKy.

lIpeocmasnenue 06 acumnmomax.

Henpepuvienocms pynxyuu. Kycouno saoannvie gpynxkyuu.

JIuneiiHas pyHKIMSA

CpoiictBa u rpaduk JTUHEHHON QYHKIMU. YTIOBOM KOIPPUIIUEHT MPIMOIA.
Pacnonoxxenne rpapuka JuUHEHHOW (QYHKIMM B 3aBUCUMOCTH OT €€ YIJIOBOTO
koadduireHTa u cBOOOIHOTO WieHa. Haxoocoenue koaghpuyuenmos nuHetiHol GyHkyuu
O 3A0aHHLIM YCIOBUSAM: NPOXOJCOeHUe NpAMOU Yepe3 08e MOUYKU C 3aA0AHHbIMU
KOOpOUHAMAMU, NPOXOHCOeHUe NPAMOU uepe3 OAHHYI0 MOYKY U NapaiienbHou OaHHOU
NPAMOU.

KBagparuunas GpyHkuus

CgoiicTBa u rpaduk kBagpatuuHod (pyHkiuu (mapabosna). I[locmpoenue epaghuxa
KeaopamuyHot @ynkyuu no mouxkam. HaxoxzaeHue HyJed KBagpaTHUYHON (YyHKIIHH,
MHOJMCECmB8a  3HAYEHUU,  NPOMEJCYMKO8  3HAKONOCMOSAHCMBA,  NPOMENCYMKOS
MOHOMOHHOCU.

Oo0paTHasi NPONOPUHOHAIBHOCTD

. k
CBoiicTBa pyHKIUHU y = K y=_ ['unepOoua.
X

I'papuxu gynxyuii. Ilpeobpazosanue epaguxa ynkyuu y = f(x) 011 NOCMpoeHus

epaguxoé GynKyuti 6uoa y = af (kx+b)+c.

I'paguxu @ynkuuﬁy:a+ﬁ,y=\/;,y=%/},y=|x|.

IHocienoBaTeIbHOCTH M NIPOrPEeCCUH

UucmoBas mnocnenoBaTelibHOCTh. [IpUMeEpBl  YHCIIOBBIX ITOCIEIOBATEIBLHOCTEM.
beckoneuHble mocneaOBaTeNbHOCTU. ApudmeTnueckas mporpeccus U €€ CBOMCTBA.
['eomerpuueckass mnporpeccus. Dopmyna obujeco uieHa U CYMMbl N NEPEbIX UIeHO8
apugmemuueckoti u 2ceomempuyeckou  npoepeccuil. Cxooswasncs —2eomempuieckas
npozpeccus.

Pemenue TeKCTOBBIX 32124

3anaum Ha Bce apudMeTHdecKue JeHCTBUS

Pemenne TekcToBBIX 3a1au apudmerrueckum criocodoMm. Mcnonb3oBanue Tabu,
CXEM, YEPTEXKEM, APYTrUX CPEACTB NPEACTABICHUS JaHHBIX [TPU PEILIEHUH 331a4H.

3agaum Ha ABMKEHHE, PA00TY U OKYNIKH



AHanu3 BO3MOXHBIX CHUTyallud B3aMMHOTO pAacloOJIOKEHHUs] OOBEKTOB IMPU UX
JBUKEHUHU, COOTHOIIEHHSI 00BEMOB BBIMOJIHAEMBIX Pa0dOT MPU COBMECTHOM padoTe.

3agauM HA YaCTH, J0JIU, IPOIEHTHI

Peienue 3a1ay Ha HaXOXkACHUE YACTH YKCIIa U YKUCIIA IO ero yacTu. Pemenue 3aiay
Ha IPOLEHTHI U J1oyu. [IpuMeHeHre mponopiuil npy pelieHu: 3aaau.

Jlornuyeckue 3agauu

Pemenne norumueckux 3anad. Peuwtenue nocuyeckux 3a0ay ¢ NOMOwblo 2pagos,
maobauy.

OcHOBHBIE MeTOJbI  pelleHusl TEeKCTOBbIX 3ajad:  apupMeTHIeCKuH,
anredpandeckuii, mepedop BapuaHTOB. [lepsuunvie npedcmasienus o Opyeux mMemooax
peuteHus 3a0ay (ceomempuieckue u epaguieckue memoonl).

CTaTuCTHKA ¥ TeOpPHUSsl BEPOSITHOCTEM

Crarucruka

TabnmuuHoe u rpaduyeckoe MPEACTABICHHUE JaHHBIX, CTOJOYAThie M KPYTOBBIC
TuarpaMmbl, rpaduky, IPUMEHEHUE AUarpaMM U rpa@uKoB JJid OMUCaHUSl 3aBUCUMOCTEN
peanbHBIX BEJIMYMH, H3BJIeYeHUE HHGPOpMAIMKM W3 TaONHIl, AUarpaMM U rpaduKoB.
OnucarenbHble  CTATUCTUYECKHME  TOKA3aTeld  YHMCIOBBIX  HA0OpPOB:  CpelHee
apupMeTHIeCcKoe, Meouana, HauooJblllee U HauMEHbIIIee 3HaUeHUsI. Mephbl paccenBaHMUs:
pasmax, oucnepcus u cmaHoapmuoe OmKIOHEeHUe.

Crny4aiiHast U3MEHYMBOCTh. VI3MEHYMBOCTh MpU U3MEpEeHUsIX. Pewarowue npasua.
3axonomepHocmu 8 USMEHYUBBIX GETUUUHAX.

Cayuaiinbie cOOBITHS

CrnydaifHple OIBITBI  (IKCIIEPUMEHTHI), DJIEMCHTAPHBIC CIyYalHBIE COOBITHS
(ucxonwl). BepostHocTH  35eMeHTapHBIX  coObITUHA. COOBITUS B CIIy4allHBIX
DKCIIEPUMEHTAaX W OJIArOMPUATCTBYIOIIAE JJIEMEHTApHBIE COOBITHA. BeposTHOCTH
CIy4alHBIX COOBITUH. OMBITBI C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH.
Knaccuueckne  BEpOATHOCTHBIE OMNBITBI C  HCIOJIB30BAHUEM  MOHET, KYyOHKOB.
lIpeocmasnenue cobvimuil ¢ nomowvio ouazpamm Jinepa.llpomusononodicHvie codvimus,
oOvedunenue u nepeceuerue coovimui. Ilpasuno croocenus seposmuocmeut. Cuyuatinulil
evloop.l[Ipeocmasnenue  sxcnepumenma 8 6ude oOepesa.Hezasucumvie cobvimusi.
Ymnooiwcenue seposmunocmeri nezagucumvlx coovimuti. IlocnedosamenvHuvle He3agucumvle
ucnoimanus. llpencraBnenrue 0 HE3aBUCUMbBIX COOBITHSX B KU3HHU.

Inemenmuvt KOMOUHAMOPUKU

lIpasuno ymmooicenus, nepecmanosku, ¢haxmopuan uucia. Couemanuss u YUCIO
couemanuu. @opmyna uucna couemanui. Tpeyeonvnux Illackans. Onvimsl ¢ 6oabwUM
YUCIOM PABHOBO3MOMNCHBIX JJIEMEHMAPHLIX cobbimul. Buluucnenue eepoamuocmeiu 6
ONnbLIMAx ¢ NpuMeHeHuem Komobunamopwuvix Gopmyn. Hcneimanus bepuynnu. Ycnex u
Heyoaua. Beposmuocmu coovimuu 6 cepuu ucnetmanuii bepuynnu.

Cnyuaiinle eenuuunsl

3nakomcmeo co cayuauHbIMU BeIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEMHbBIX
cayyainvlx eenuduH. Pacnpedenenue eepoamuocmeni. Mamemamuueckoe odcuoaHue.
Ceoticmea mamemamuueckoeo odcuoanus. Ilonamue o 3axome OoMLUUX HUCE.
Hsmepenue eeposmnocmei. I[lpumenenue 3akona Oonbwux uucen 6 COYUOTIO2UU,
cmpaxoeanuu, 6 30pABOOXpAHeHUl, obecneyeHuu 0Oe30NaAcHOCMU  HACeleHUs 8
Upe3BbIYAUHbBIX CUMYAYUSIX.



Hcropust MaTeMaTUKH

Bosnuxnosenue mamemamuxu kaxk Hayku, smanvl e€ paszsumus. OcHogHble pazoeibl
mMamemamuxu. Beloarowuecs mamemamuxyu u ux 6K1a0 8 pazsumue HayKu.

becxkoneunocmv  mnoowcecmea npocmeix uucen. Hucna u  OnuHbl  OMpe3Ko8.
Payuonanvueie yucna. [lompebnocmo 6 uppayuonanvruix yuciax. lllkona Iugazopa

3apooicoenue aneeopwi 6 Heopax apupmemuxu. An-Xopesmu. PoscoeHue OyK8eHHOI
cumsonuxu. I1.@epma, @. Buem, P. [lexapm. Hcmopus eonpoca o HaxoxcoeHuu Gopmyi
KOpHell aneebpauyeckux ypaeueHuti cmenetel, oonvuux yemvlpéx. H. Tapmanvs, [ic.
Kapoano, HX. Abens, 3.1 anya.

llosgnenue memooda Koopounam, HNO380AAIOWE20 NEPEGOOUNb 2E0MEMPUUECKUe
00vekmul Ha sA3bIK aneeopwvi. [lossenenue epaguxos @ynxyui. P. /lekapm, [1. @epma.
IIpumepwbl pasauynvix cucmem KOOpOUHAM.

3aoaua Jleonapoo Iluszanckozo (@ubonauuu) o kpoaurax, uucia Dubdonauqu.
3aoaua o waxmamuoii docke. CX00UMOCMb 2e0MeMPUYECKOU NPO2pecCul.

Hcmoxu meopuu eeposmnocmeti. cmpaxogoe Oeno, azapmusie uepwl. 11. Pepma,
b.Ilackanv, A. bepnynnu, A.H.Koimozopos.

Om 3emneodenusn k ceomempuu. Ilughazop u ezo wrona. @anec, Apxumeo. [Inamon u
Apucmomens.  [locmpoenue  npasuivbHbIX — MHO20Y20JbHUKOS.  Ipuccekyus  yena.
Keaopamypa xpyea. Yoeoenue xyoa. Ucmopus uucna m. 3onomoe ceuenue. «Hauanay
Eexnuoa. JI Diinep, H.U.Jlobauesckuu. icmopus namozo nocmynama.

l'eomempus u ucxkyccmeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYIHCAIOUIE20
mupa.

Acmponomus u ceomempus. Ymo u xax y3uamu Anaxcaeop, Ipamocghen u
Apucmapx o pazmepax Jlynoi, 3emau u Connya. Paccmosinua om 3emnu 0o Jlynol u
Connya. Hzmepenue paccmosnusi om 3emau 0o Mapca.

Ponv poccutickux yuénvix 6 pazsumuu mamemamuxu: J1.Jinep. H.U.Jlobauesckuti,
11.J1. Yebwvrues, C. Kosanesckas, A.H.Konmozopos.

Mamemamuxa 6 pazseumuu Poccuu: Ilemp [, wxona mamemamuueckux u

HABU2auKux Hayx, passumue poccutickoz2o groma, A.H Kpwvinos. Kocmuueckas npoepamma
u M.B.Kenowvuu.

Conep:xkanue Kypca ajaredpsl B 7-9 kiaccax (yriy0JéHHbIN YPOBEHb)

Yuciaa

PanuonanbHbIe YuCIa

CpaBHEeHUE palMOHAIBHBIX 4Yucel. JIeHCTBUA C pallMOHAIbHBIMU UYHCJIAMH.
Koneunble 1 OeckOHEUHbIE AecsATUUHBIE Ipoou. [IpencraBieHue parmoHaIbLHOTO YKCia B
BUJIC ICCITUYHOM JIPOOH.

HppanuoHajabHbie YUCIa

[TonsiTie wuppauUOHAIBHOTO YMCHa. Pacrno3HaBaHWEe HWPPALMOHAIBHBIX YHCEIL.
JelictBusi ¢ uppanoHaNbHBIMU uKciamMu. CBOWCTBA JACHCTBUM € HppalMOHAIbLHBIMU
yucinaMu. CpaBHEHHE HPPALIMOHAIIBHBIX YUCEI. MHOXKECTBO ACHCTBUTEIIBHBIX YUCET.

[IpencraBiienust 0 paCIIMPEHUSX YUCIOBBIX MHOKECTB.

To:knecTBeHHbIE IPe00pa3oBaHUs

YncsioBbIe 1 0yKBEHHbIE BHIPAKEHUSA

Bripaxkxenne ¢ nepemeHHOW. 3HaueHue BhIpakeHUs. [lojicTaHOBKa BbIpaKEeHUM
BMECTO ITIEPEMEHHBIX.



3akoHbl apudMeTnueckux aercTBuil. IIpeoOpa3zoBaHMs YHUCIOBBIX BBIPAKECHUMH,
COZIEPIKAILNX CTEIIEHU C HATYPAJIbHBIM U LIEJIBIM [TOKA3aTEJIEM.

MHoro4JjeHbl

OnHowieH, cTeneHb oAHO4JIeHa. J[efCTBUS ¢ OJHOWIEHaMU. MHOroO4JIeH, CTEIEHb
MHOTOYJICHA. 3HaY€HUsI MHOTO4JIeHa. [[eliCTBUSI ¢ MHOTOUWIEHAMU: CIIOKEHUE, BBIUUTAHUE,
yMHOXKeHHe, neneHue. [IpeoOpa3zoBaHue 1eiaoro BbIpaK€HUs B MHOrowieH. DopMyiibl
COKpAIIEHHOTO YMHOKEHUS: pa3HOCTh KBA/IPATOB, KBA/IPAT CYMMbI M pazHOCTU. DOpMyIIbI
npeoOpa3oBaHusi CyMMBI M Pa3HOCTH KyOOB, KyO CyMMbI M pa3HOCTH. PasznoxeHue
MHOTOWICHOB Ha MHOXHUTEJIM: BRIHECEHHE OOIIEr0 MHOMKUTENS 32 CKOOKH, IPYMIIUPOBKA,
UCITIOJIb30BaHUE (HOPMYJT COKPAIIEHHOTO YMHOKEHHUSI. MHOTOWIEHBI C OJTHON MTePEMEHHOM.
CraHgapTHBIA BUJI MHOTOWIEHA C OJHOW MTEPEMEHHOI.

KBampatueii T1péxwien. KopHu kBagpatHOoro Ttpéxunena. Pasmoxenue Ha
MHOXXHUTEIIN KBagpaTHOro TpéxwieHa. Teopema Buera. Teopema, oOpaTtHas Teopeme
Buera. Beoigenenne mnosnHOro kBajaparta. PasziokeHue Ha MHOXKHUTEIM CHOCOOOM
BBIJICJICHUS [TOJIHOTO KBaJpara.

IlonsiTHE TOXKAECTBA

ToxnaectBenHoe npeoOpazoBanue. [IpencraBieHne o TOXKAECTBE HA MHOYKECTBE.

JApo0HO-panuoHa/IbHbIE BHIPAKEHUS

Anrebpandeckas apoOs. [IpeoOpa3oBaHusi BbIpaXXEHUH, COAECPKAIIUX CTETEHU C
LENbIM TOKa3aTeneM. JlomycTuMble 3Hau€HUsi NEPEMEHHBIX B JAPOOHO-pallMOHAIBHBIX
BeIpaxkeHUsX. CoxpaieHue anreOpanueckux apoobeit. IlpuBenenue anreGpanueckux
npobeil k obemy 3HameHatento. JlefcTBus ¢ anreOpandecKuMu ApOOSIMHU: CIIOKEHUE,
YMHOXEHHUE, JEJICHUE.

[IpeoOpa3oBaHue BbIpaXEHUM, COEPIKALIUX 3HAK MOJTYJIS.

HppaunonajabHbie BbIpasKeHUs

ApubdmMernueckuii KBaJpaTHbI KOpeHb. JlomycTUMbIE 3HAYE€HHSI TIEPEMEHHBIX B
BBIDOKEHUSIX, COJEpKalIUX apupMmeTuyeckue KpaapaTHble KopHH. [IpeoOpa3zoBanue
BBIPAXEHUM, COAEPKAIINX KBAaIPATHBIE KOPHHU.

Kopan n-pix crenenei. JlomycTumble 3HAa4Y€HHs TEPEMEHHBIX B BBIPAKEHUSAX,
coJiepKaluX KOpHU n-bIx creneHel. [IpeoOpazoBanue BhIpaK€HUM, COAECPKAIIMX KOPHU
n-bIX CTEIICHEM.

Crenenb ¢ panuoHaJIbHBIM TOKa3zateneM. [IpeoOpa3zoBaHue  BbIpaKeHHI,
COZEPIKAIIUX CTENEHb C PALIMOHAIIBHBIM IOKA3aTEIIEM.

YpaBHeHus

PaBeHcrBa

UucnoBoe paBeHCTBO. CBOIMCTBA YHUCIOBBIX PABEHCTB. PABEHCTBO C IEPEMEHHOM.

YpaBHeHus

IlonaTe ypaBHEHHsT W KOpHs YypaBHeHus. lIpencraBineHne O paBHOCHIBHOCTH
YPaBHEHUU U YPABHEHUAX-CIICACTBUAX.

IIpencraBienre O  pPaBHOCWIBHOCTM ~ Ha  MHOXECTBE.  PaBHOCUIIbHBIE
npeoOpa3zoBaHus ypaBHEHUH.

MeToab! pelieHUs1 ypaBHEHUM

Meroabpl  paBHOCWIBHBIX  MNpeoOpa3oBaHUM, METOJA  3aMEHbl  IEPEMEHHO,
rpaduueckuii Meron. lMcnosb3oBaHue CBOWCTB (DYHKIMM TpH pPEIICHUH YPaBHEHMHIA,
MCIIOJIb30BaHUE TeOpEMbI Brera i1l ypaBHEHHM CTENEHU BbILIE 2.

JIuHellHOe ypaBHEHHE U er0 KOPHU



Pemenue nuHelHbIX ypaBHeHUW. KolMuecTBO KOpHEW JMHEMHOIO YpaBHEHHS.
JInHeliHOe ypaBHEHHUE C TapaMETPOM.
KBagpaTtHoe ypaBHeHHe H er0 KOPHHU

JIMCKpUMUHAHT  KBaJgpaTHOro ypaBHEHMs. @DopMmyna KOpHEH KBaIpaTHOTO
ypaBHEHMs. KOJIMYeCTBO NEWCTBUTENBHBIX KOpPHEW KBAJPAaTHOrO ypaBHEHUsA. Pemenue
KBaJIpaTHBIX YpaBHEHUM: rpaUuecKuil METOJ pPEUIEHMs], UCIOJIb30BaHNUE (OPMYIIbI IS
HAX0XJICHUSI KOpPHEH, pa3joKeHHUEe Ha MHOXKHUTENIH, MOJ00p KOpHEH C MCHOJIb30BAaHUEM
TeopeMbl Buera. bukBagpaTHble ypaBHEHUs. YpPaBHEHUs, CBOJMMBIE K JIMHEHHBIM U
KBaJpaTHbIM. KBazipaTHOE ypaBHEHHE ¢ IMapaMeTpoM. Perenre npocTenmmx KBagpaTHbIX
YPaBHEHUH C mapaMeTpaMu. PenieHne HEKOTOPBIX THUIIOB YPaBHEHUM 3 U 4 CTEIICHH.

J/{poOHO-paliuoOHAJIbHbIC YPABHEHUSA

Pemenue npoOHO-paliOHAIbHBIX YPaBHEHUH.

IIpocreiilmue uHppanuoHaibHbIe YpPaBHEHHSI BH/A: \/ f(x) =a;\/ f(x) =\/g(x)

JF(x) = aVf(x)Vg(x)n nx pemenne. Permenne MppanMoOHANBGHBIX yPAaBHEHHI BHIA
f(x)=2(x).

Cucrembl ypaBHeHUH

YpaBHeHHE ¢ IBYMs IE€PEMEHHBIMH. PerieHue ypaBHEHMM B LEIBIX YMCIIAX.
JIuneiiHoe ypaBHEHHE ¢ ABYMs NepeMeHHbIMU. ['paduueckas MHTEpHIpeTanus JUHEHHOTO
YPABHEHUS C ABYMsI IIEPEMEHHBIMU.

[IpencraBiaenre o rpaguueckod HHTEPIPETAlMA MPOU3BOJIBHOTO YpPaBHEHHUS C
JIBYMSI IEPEMEHHBIMU: JIMHUU HA ILUIOCKOCTHU.

[TonsTe cucrtemsl ypaBHEHUM. PelieHue cucTeM ypaBHEHUM.

[IpencraBienre 0 paBHOCWIBHOCTH CUCTEM YPABHEHHI.

Meroapl pelieHusT CHUCTEM JIMHEHMHBIX YpPaBHEHHWW C JBYMS [E€PEMEHHBIMHU
rpaduuecKuil METOJl, METOJl CJIOKEHHUS, METOJ] TNOoJCTaHOBKU. KoiaumdecTBo pernieHui
CHCTEMBI JIMHEWHBIX ypaBHEeHHN. CHUcTeMa JINHEMHBIX YPAaBHEHUM C TapaMeTPOM.

CucTeMbl HENWMHEWHBIX ypaBHEHMM. MeToabl pelIeHHs CUCTEM HEJIMHEWHBIX
ypaBHEHU. MeTon AeneHus, METOJ] 3aMEHbI EPEMEHHBIX. O THOPOIHBIE CUCTEMBI.

HepaBencTBa

UucnoBeie  HepaBeHcTBAa. (CBoiiCTBa  YHWCIOBBIX  HepaBeHCTB. IIpoBepka
CIIPaBEJINBOCTU HEPABEHCTB IIPU 3aJaHHBIX 3HAYCHUX IIEPEMEHHBIX.

HepaBeHncTBo ¢ nepeMenHoil. CTporue u HECTpOrue HepaBeHCTBA. [[oka3aTenbCcTBO
HepaBeHCTB. HepaBeHCTBA 0 CpeaHUX I ABYX YMCEL.

[TonsiTre 0 pemieHnn HepaBeHCTBA. MHOKECTBO PEIICHUN HEPABEHCTBA.

[IpencraBienne 0 paBHOCUIBHOCTH HEPABEHCTB.

JIluHenHOE HEpPABEHCTBO U MHOXKECTBA €ro pelieHui. PemieHue IMHENHBIX
HEpaBeHCTB. JINHEHOE HEPABEHCTBO C MTAPaMETPOM.

KBagpaTHOe HEpaBEeHCTBO M €ro pelieHus. PelleHne KBaJpaTHBIX HEPABEHCTB:
UCIIOJIb30BAaHUE CBOMCTB U rpaduka KBaApaTUYHOW (QYHKIIMH, METOJI HHTEPBAJIOB. 3alUCh
pELIEHUs KBaIPaTHOTO HEPABEHCTBA.

KBagpaTHOE HEpAaBEHCTBO C MapaMETPOM U €TI0 PELICHUE.



[Ipocreiiime  MppalnMOHAIbHBIE  HEPaBEHCTBA  BHJA: \/ f (x)>a;\/ f(x)<a;

S0 > s () VF0 > a

OO6001IEHHBIN METO/I MHTEPBAJIOB JIJIS1 PELICHHS] HEPABEHCTB.

CucremMbl HEPABEHCTB

Cucrembl HEpaBEHCTB C OJIHOM MEepeMeHHOM. PellieHne cucteM HEpaBeHCTB ¢ OHOM
NEePEeMEHHOM: JMHEHHBIX, KBaJpaTHBIX, JIPOOHO-PAIMOHAIBHBIX, HPPAIMOHAIBHBIX.
N300pakeHne pelieHrs CUCTEeMbl HEPAaBEHCTB Ha YMCIOBOM MPSMOM. 3aluch peuieHus
CHUCTEMbI HEPABEHCTB.

HepaBenctBo ¢ nByms nepemeHHbIMU. [IpenctaBieHue o pelieHUH JIUHEHHOTO
HEPaBEHCTBA C ABYMs IEpEeMEHHBIMU. | paduueckast HHTepIpeTaus HEPaBEHCTBA C ABYMsI
NEpeMEeHHbIMHU. ['pauueckuii MeTOJ pElIeHUS CHUCTEM HEPaBEHCTB C  ABYMs
MIEPEMEHHBIMH.

DOyHKIUU

IlonsaTHE 32aBUCUMOCTH

[IpsimoyronpHast cuctema KoopauHat. DopMupoOBaHHE TPEACTABICHUH O
MeTanpeMETHOM OHATUN «KOOPAWHATHD». [ paduk 3aBUCHMOCTH.

DOyHKUUA

CrniocoObl 3aanust QGyHKIMM: aHATUTHYECKUH, Tpaduueckuii, Tabnuynbiid. ['paduk
bynkuuu. [lpumepsl GyHKIUNA, MOTy4YaeMbIX B MPOLIECCE HCCIENOBAHUS Pa3IMYHBIX
IPOLIECCOB U pelIeHUs 3ajad. 3HaueHue QyHKUuU B Touke. CBoMCTBA (PyHKIMIA: 00JIaCTh
OnpezesieHusl, MHOXXECTBO  3HAUEHMH, HyJIM, HIPOMEXKYTKH 3HAKOIOCTOSHCTBA,
4ETHOCTH/HEUETHOCTh, BO3pacTaHWe W  yObIBaHHE, MPOMEXYTKM MOHOTOHHOCTH,
HauOoJbllIee U HAUMEHBIIEe 3HaYeHHe, MepruoandHocTh. VccnenoBanue pyHkuuu mo eé
rpaduky.

JIuneiinas gyHKuus

CaoiictBa, rpadguk. YrimoBoil koddduiment npsmoin. Pacnonoxenue rpaduka
JMHENHON PYHKITUU B 3aBUCUMOCTH OT €€ K03 (UIIUECHTOB.

KBaaparuynas gyHkuus

CgoiictBa. Ilapabona. Iloctpoenue rpaduka kBagpatuunoit ¢yHkiuu. [lonoxenue
rpaduka KBagpaTU4HON (DYHKIIMH B 3aBUCUMOCTH OT €€ ko3¢ duunenToB. Mcnonab3oBanue
CBOMCTB KBaJpaTUYHON (PYHKIMU JJIsl pEUICHUS 3a/1a4.

OoOpaTHasi NPONOPUMOHAIBLHOCTH

o k k
CaoiictBa pyHkiuu y=—y = —. ['unep6ona. [IpencraBnenue 06 acumMnToTax.
X X

CreneHHas pyHKIHMSA ¢ IOKa3aTeaeM3
CgoiictBa. KyOnueckas napaboia.

DOyHkuMH y = /x, y=3/x,y=|x|.x cBoiictBa u rpaduku. CreneHHas QyHKuus c

MoKa3aTesieM CTereHu OobIe 3.

[IpeoOpazoBanue rpadukoB (QyHKIMI: MapayIeNbHBIA TIEPEHOC, CUMMETpPHS,
pacTshKeHUE/CKaTUE, OTPAKCHHE.

[IpeacraBnenue o B3aMMHO OOPATHBIX (PYHKITHSX.

HemnpeppiBHOCT, (yHKIIMM W TOYKHM paspbiBa ¢yHKIuA. KycodHOo 3amaHHBIC

GyHKLIHU.



IHoceqoBaTeIbHOCTH M MPOrPeCCUH

UucnoBass mocienoBaTeabHOCTb. [IpuMepbl. beckoHEYHBbIE MOCIEN0BATEIBHOCTH.
Apudmernueckass mporpeccuss u €€ cBoilcTBa. ['eoMerpuueckas MpoOrpeccus.
CyMMUpOBaHUE TMEPBbIX WIEHOB apU(PMETHUYECKOM U TIeOMETPUUYECKOW MPOrpecCuil.
Cxopsmasicas reoMerpuueckass rmporpeccus. CyMma cXomsuiencs TIeOMETPUYECKOM
nporpeccur. ['apmonnyeckuii psia. PacxoauMocTh rapMOHAYECKOTO Psija.

Meron MaTeMaTW4ecKOM WHIYKLIHUHU, €ro IMpPUMEHEHUE i BbIBoAa Gopmyd,
JIOKAQ3aTeNbCTBA PABEHCTB U HEPABEHCTB, PEIICHUS 3a/1a4 HA ICJIMMOCTb.

Pemenne TeKCTOBBIX 33/1a4

3anayu HA Bce apuMeTHUYECKHUE TeiiCTBUSA

Pemenne TekcTOBBIX 3amad apudmeTrdeckum crocobom. Mcmonp3oBanue TabIuil,
CXEM, YEPTEXKE, IPYTUX CPEJCTB MPE/ICTABICHUS JAHHBIX MPU PEIICHUH 33]1auu.

Pemenne 3a1a4 Ha IBUKEHUE, PA0OTY, MOKYNIKH

AHanu3 BO3MOXHBIX CHUTyallud B3aMMHOTO PAacCHOJIOKEHHUS] OOBEKTOB IMPU UX
JBUYKEHUHU, COOTHOIICHHS] 00BEMOB BBIMOJIHAEMBIX pa0OT MPU COBMECTHOM padoTe.

Pemenne 3a1a4 Ha HAXO0KIeHHE YACTH YMCJIA M YMCJIA 110 €ro 4YacTH

Pemenne 3agay Ha NMPOUEHTHI, J0JH, MPUMEHEHUE MPOMOPLUN NPU pPEIICHUU
3a7ad.

Jlornyeckue 3agauu

Pemenne normdeckux 3agad. PemieHue sormdeckux 3agad ¢ MOMOIIBIO rpados,
Ta0IuII.

OcHOBHBIE METO/IbI PelICHUS 32124

Apudpmernueckuii,  anreOpanyeckuii, mnepebop  BapuaHtoB.  llepBuuHbIE
NpEACTaBICHUSI O JAPYIMX METOJaX pelleHUs 3anad (reoMeTpu4ecKue M rpaduyeckue
METO/IBI).

CrarucTuka v Teopusi BepoATHOCTEN

Crarucruka

Tabnuunoe u rpaduyeckoe MPEACTABICHUE JaHHBIX, CTOJIOYAThIE M KPYTOBBIC
quarpaMMbl, UW3BJICUYEHHE  HYXXKHOW  uH(opmanuu. Jluarpammbl  pacceuBaHUS.
OnucaTtenbHbIE CTATUCTUYECKHUE T[IOKA3aTENM: CpeaHee apuMeTHYecKoe, MeIuaHa,
HauOOJIbIIIeE U HAMMEHBIEe 3HA4YCHUsI YHUCIOBOro Habopa. OtkioHenue. CiydaiiHbie
BBIOpOCKI. Mepbl pacceuBaHHs: pa3Mmax, JAUCIEPCHUS U CTaHJIAPTHOE OTKJIOHEHHE.
CpoiictBa cpeaHero apudmernyeckoro u aucnepcun. CiydaitHasi W3MEHUYHUBOCTb.
M3MeHunBOCTh IPU U3MEpEeHUsIX. Pemaronue npaBuia. 3aKOHOMEPHOCTA B U3MEHUYUBBIX
BEJINYMHAX.

CiryyaiiHbie ONbITHI M CJIy4aiiHbIe COObITUS

Cnyyaiinble ONBITHI  (DKCIIEPUMEHTHI), DJIEMEHTApPHbIE CIIy4yailHble COOBITHS
(ucxonpr). BepostHoctu  snemeHTapHbIX  coObITHL. CoOOBITHS B CIIy4alHBIX
DKCTIEPUMEHTaXx M OJaronpuUsTCTBYIOIIME dJEMEHTapHble CcoObITHS. BepositHOCTH
CIy4alHbIX COOBITUH. ONBITBI C PABHOBO3MOXXHBIMU DJIEMEHTAPHBIMU COOBITHUSIMH.
Knaccuueckne  BEpOSTHOCTHBIE ONBITHI C  HCIOJB30BAHWEM  MOHET, KYyOHWKOB.
[IpencraBnenne COOBITHIA C TOMOIIBIO TUarpamMm Jumepa. [I[poTHBOMONOXKHBIE COOBITHSA,
o0benuHeHne u nepeceueHue coobiTuid. [IpaBuiio cnoxenus BeposTHOcTel. CiydaiiHbIN
BeIOOp. HeszaBucumbie coOwbitus. [locnemoBarenbHble  HE3aBUCUMBIE  MCIIBITAHMUS.
[IpencraBieHune SKCIIEPUMEHTA B BUE J€PEBA, YMHOXKEHUE BEPOSITHOCTEN. McnibiTanus 1o
IIEPBOTO yCIIeXa. Y CIOBHAs BEPOATHOCTh. POpMyIia MOTHON BEPOSATHOCTH.

JJieMeHThl KOMOMHATOPUKHU M UCIbITaHUA bepHy/uin



[IpaBuio ymHOXeHUs1, IepecTaHoBKH, dakTopuan. CoyeTaHus U YUCJIO COYETaHUM.
Tpeyronbuuk I[1ackans u 6unom HeroToHa. OMBITE ¢ OOJIBITUM YHCIIOM PAaBHOBO3MOXKHBIX
AJIEMEHTApPHBIX COOBITHM. BpluncIeHHe BEpOSTHOCTEW B OMNBITaX C MPUMEHEHHEM
AJIeMEHTOB KoMOuHartopuku. Mcmbitanus bepHymm. Ycnex u Heynauda. BepostHocTH
cOOBITHI B cepuu ucnbITaHui bepHyu.

I'eomeTpuyeckasi BEpOSITHOCTH

Crnyyaiinbiii BBIOOp TOUKH M3 (PUTYpBI HA TUIOCKOCTH, OTPE3Ka U JyTU OKPY>KHOCTH.
CrnydaiiHbIN BBIOOD YMCIIa U3 YHCIOBOTO OTPE3Ka.

CayuaiiHble BeJTHYUHBI

JluckpeTHasi ciydaifHas BeTWYMHA W pacmpenesieHne BeposTHOCTEeH. PaBHOMepHOE
JTUCKPETHOE  pacrhpezaeieHne. ['eoMeTpudecKkoe  pacmpefielieHUe  BEPOSTHOCTEH.
Pacnpenenenne bepnynnu. bunommansHOe pacnpeneneHue. HeszaBucumble cCiydaliHbIe
Benu4IuHBL. CIIOKEHHE, YMHOKCHHUE CIIyYalHBIX BEIMYMH. MaTeMaTudecKkoe OKHJIaHue U
ero cpoicrpa. Jlucriepcust U CTaHIAPTHOE OTKJIOHEHHUE CIyYalHOM BEJIMYMHBI; CBOHMCTBA
nucriepcun. Jlucriepcusi yucia ycrnexoB B cepud ucnbiTanuii bepuymmu. Ilonstue o
3aKoHe OoJbIuX yucen. M3MmepeHnue BepoATHOCTEN U TOUHOCTh u3MepeHus. [Ipumenenue
3aKOHa OOJIBIIMX YKCEN B COLMOJOTHUU, CTPAXOBAHUH, B 3J]PABOOXPAHCHHUH, 00ECTICUCHUN
0€30MacHOCTU HACETICHUS B YPE3BBIYANHBIX CUTYaIIHSX.

Hcmopua mamemamuxu

Bosnuxnosenue mamemamuku kax Hayku, smanst e€ pazeumus. OCHOBHble pazoeiivl
mamemamuxu. Boloarowuecsa mamemamuxkuy u ux 6K1a0 8 pazeumue HayKu.

beckoneunocms  mmuooicecmea npocmeix uucen. Hucia u  OauHbl  OMPeE3Kos.
Payuonanvusie yucna. Ilompebnocmo 6 uppayuonanvusix yucnax. lllxona Iughazcopa

3apooicoenue aneebpui 6 neopax apugpmemuru. An-Xopezmu. Poowcoenue 6ykeennoi
cumeonuxu. I1.@epma, @. Buem, P. [lexapm. Hcmopus eonpoca o HaxodxcoeHuu Gopmyi
KOpHell aneebpaudeckux ypasHeHnuil cmenewet, Oonvuiux yemwipex. H. Tapmanvs, [[ic.
Kapoano, HX. Abenw, 3.1I'anya.

llosgnenue memooa KoopoOuHam, NO3B0AAIOWE20 NEPEBOOUMb 2eoMempuiecKue
obvexmul Ha A3bik aneeopwl. llosenenue epaghuxos @ynkyuii. P. /lexapm, I1. Depma.
Ipumepwvl pasnuynvix KOOpOUHAm.

3aoaua Jleonapoo Iluzanckoeo (@ubonawuu) o xpoauxax, uucia Dubonauuu.
3aoaua o waxmamnoti oocke. Cxo00UMOCmMb 2eoMeMPUYECKOU NPOCPECCUL.

Hcmoxu meopuu eeposmuocmeii: cmpaxogoe oeno, azapmuvle uepvl. I11. Depma,
b.1lackanw, A. bepnynnu, A.H.Koamozopos.

Om 3emnedenus k eeomempuu. Ilugazop u eco wxona. @anec, Apxumeo. [Llnamon u
Apucmomens.  Ilocmpoenue  npasuibHLIX  MHO20Y20NbHUKOS.  Tpuccekyus — yena.
Keaopamypa xpyea. Yoeoenue xyba. Hcmopus uucna w. 3onomoe ceuenue. «Hauanay
Eexnuoa. JI Dunep, H U.Jlobauesckuii. Ucmopus nsaimozo nocmyaama.

Teomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCMU OKDYAHCAIOULE2O
mupa.

Acmponomus u eeomempusa. Umo u xax yswaau Awnaxcaeop, Opamocghen u
Apucmapx o pazmepax Jlynei, 3emau u Coauwya. Paccmosaunus om 3emau oo Jlymer u
Connya. M3mepenue paccmosanus om 3emau 0o Mapca.

Ponb poccutickux yuénvix 6 pazeumuu mamemamuxu. J1.Jtinep. H.U.Jlobauesckuil,
11.J1. Yebwvrues, C. Kosanesckas, A.H.Konmozopos.



Mamemamuxka 6 pazeumuu Poccuu: Ilemp [, wxona mamemamuyeckux u
Hagueaykux Hayk, pazeumue poccuticko2o gaoma, A.H.Kpvinos. Kocmuueckas npoepamma
u M.B.Kenowvuu.
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biok Tema Komu | OcHOBHBIE BUABI ACATEIHHOCTH yUaITUXCS
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[ToBTOpEeHue n IToBTopenue. Cnoxenue u 1 BepHo ucnomnbs3oBaTh B peud TEPMHUHEI.
cUcTeMaTH3alus | BRIYUTaHUe Opo0eil ¢ pa3HBIMU Pemats TekcToBbIE 331aUU
y4e0HOT0 3HAMEHATEISIMHU apu(hMETHIECKUMH CITOCOOaMHU.
Mmatepuana (6) IIoBTOpEeHue. YMHOXKEHUE U 1 AHanu3upoBaTh U OCMBICIUBATH TEKCT
JienieHre OOBIKHOBEHHBIX APOOei 3a7auu, nepeopMyIupoBaTh yCIoBueE,
[TosTopenue. OTHOLIEHUS U 1 M3BIIEKaTh HEOOXOAUMYTO HH(POPMAIIHIO,
MPONOPLIUHU MOJIEIMPOBATh YCIOBUE C IOMOILBIO CXEM,
IMosropenue. CnoxeHue u 1 PUCYHKOB, pealbHbIX IPEIMETOB; CTPOUTH
BBIYUTAHUE ITOJIOKHUTECIBHBIX U JIOTHYCCKYIO LECIIOYKY paCC}’)KIICHI/Iﬁ-
OTPULIATEIBHBIX YHCEI
TloBTOpenue. Pemmenue 3agau ¢ 1
MTOMOIIIBIO YPaBHEHHUH.
Bxoanast KOHTpoJibHas paboTa 1
Jluneiinoe Brenenue B anrebpy. 3 DopMyIUPOBATHONPEICTCHUS OHATUM.
YPaBHEHUE C [IpuBoAUTH PUMEPHI BEIPAKEHUN €
OJHOM JIuHeitHOe ypaBHEHUE C OHOU 3 MEPEMEHHBIMU, JIMHENHBIX YPABHEHUH.
[IEPEMEHHON IIEPEMEHHOU BrimonHsTeIpeoOpa3oBaHust BEIPaKEHHIA:
(12) Permienue 3a1ad ¢ MOMOIIIBIO 3 MIPUBOIUTH MTOTOOHEIE ClIaraeMbie,
ypaBHEHHI packpbeIBaTh CKOOKH. HaxomuTh3HaueHne
BBIpaXEHUSI C IEPEMEHHBIMU NPH 33aHHBIX
Pemienue 3agad ¢ Ha 1 3HAYCHUAX ICPCMCHHBIX.
IPOU3BOIUTELHOCTD TIOMOIIIBIO KnaccudummpoBarpanredpandeckne
ypaBHEHUH BbIpaXeHUsI. AHAIM3UPOBATh U
[ToBTOpEHME U cUCcTEMaTU3ALUS 1 OCMBICIIMBATh TCKCT 3a/1a4u,
qu6HOFO Marepuaia. r[epecpopMyanOBaTb YCJIIOBUE, U3BJICKATDH
Kontponbsnas padora «Jluaeiinoe | 1 HE0OX0 MMy HH(pOpMALIKIO,
ypaBHEHHE C OJTHOI IIePEMEHHO» MOJIETTMPOBATh YCIOBUE C TIOMOIIBIO CXEM,
PUCYHKOB, peajbHbIX IPEIMETOB; CTPOUTH
JIOTUYECKYIO LIEMIOUKY PACCYXICHUI.
Ieneie Tox1eCTBEHHOPaBHBIE 2 DopmynupoBatbonpeenacHus. JJoka3pBarh
BbIpaxxeHus (50) | BeipakeHnus. ToxxaecTa CBONCTBA CTEIIEHU C
Crenensc 3 HaTypaJIbHBIMIIOKa3aTeNleM. 3alluChIBaTh U
HaTypaJIbHBIMIIOKA3aTEIeM JIOKa3bIBaTh (hOpMyIIbl. BEIUUCISAT
CBolicTBa CTENEHHU C 3 3HAYEHUE BBIPAKECHUN C IEPEMEHHBIMU.
HaTYypaJIbHBIM TMTOKa3aTesIeM IIpuMeHATE CBOMCTBA CTENEHN A
OHOYJICHBI 2 MpeoOpa3oBaHus BeIpAKEHUH. BEIOTHATH
MHOTOWIEHBI 1 YMHOXCEHUEC OAHOYJICHOB 1 BO3BCACHHUEC
CIiojKeHHe W BEIYUTaHHe 2 OJIHOWJICHA B cTemneHb. [IpuBOIUTE OAHOUIECH
MHOTLOWICHOB K CTaHJapTHOMY BHJIY. 3allUCBIBATh
[ToBTOpEHME U cUCTEMATU3ALINS 1 MHOTOYICH B CTAaHIAPTHOM BHIC,
y4eGHOro MaTepuana OTIPeAeNATHECTENIEHh MHOTOWICHA.
Konrpomnsnas pabora «Crenens ¢ | 1 IIpeobpa3oBbIBaTh NPOU3BEICHUE
HATYpaIbHBIM [I0KA3aTeJIEM. OJTHOYJIEHA ¥ MHOTOWIEHA; CYMMBI,
OnHouneHb. MHOTOUIEHE! Pa3HOCTH,IPOU3BEACHHS IBYX MHOTOWJICHOB
T T — B MHOTOWIEH. BBINONHATE pa3ioxeHue
MHOTOWICHOB.» MHOTO4JIEHa Ha MHOKHTEJIMCIIOCO00M
Y MHOXKEHHEO THOWICHAHA ) BBIHECEHHUS OOIIETO MHOYKHUTEIS 32 CKOOKH,
MHOTOWICH CHOCOOOM TPYIIHPOBKH, 10 (hopMyiaM
YMHOXEHUE OJHOUJIEHA HA 2 COKPAIIEHHOTO YMHOXKEHHUA 1 €
MHOTOUIEH MY PElIEHHH 32/, MIPUMEHEHUEM HECKOIBKIUXCIIOCOOO0B.
Hcnonp3oBaTh npeobpa3oBaHus B Mpoiecce
VYMHOKEHUE MHOTOWIECHA Ha 2 peHICHUA ypaBHCHHfI, JA0Ka3aTCIabCTBa

MHOI'OYJICH

YTBep)KHCHHﬁ, peHiCHU TCKCTOBBIX 3a1a4




YMHOXeHne MHOTOYJIEHA Ha
MHOTOWICH MPU PEUICHUU 3a7a4.

Pasnosxenne MHOTOWIEHOB Ha
MHOXHUTEN. BeiHecenue o01ero
MHOKUTEIIS 32 CKOOKH

PaznoxeHrne MHOTOYJICHOB Ha
MHOXUTEIN IPpU pECHICHUN
MaTCMaTUYCCKUX 3aaa4.

PaznosxxeHne MHOTOWIEHOB Ha
MHOKUTeIu. Meton
TPYNIIHAPOBKH.

KonrtponbHas padora
«YMHOXCHHE OJTHOUJICHA Ha
MHOTOUICH. Y MHOXKCHHC
MHOTOYJICHA Ha MHOTOUYJICH.
PaznosxeHne MHOTOUWIEHOB Ha
MHOKHUTEIIN.»

TIpousBeneHne pa3HOCTH U
CYMMBI IBYX BBIPQKCHHIA.

PasHocTh KBagpaToB ABYX
BBIPAKCHHUN

Ksanmpar cymme! 1 kBagipaT
Pa3HOCTH ABYX BBIPAKEHUI

[IpeoOpazoBanue MHOTOYICHA B
KBaJpaT CyMMBbI WJIA Pa3HOCTH
JIBYX BBIpaKCHUII.

[ToBTOpEHHE U CHCTEeMaTH3AIHS
y4eOHOro MaTepHuaa

KontponbHas pabora «Dopmyiisl
COKPAIIEHHOTO0 YMHO)KEHHSL.)»

CymMa 1 pa3HOCTb KyOOB IBYX
BBIPAKCHUN

IIpumeHeHune pasnuyHbIX
CHOCO0OB Pa3NIOKEHUS
MHOTOUYJIEHa HA MHO>KHTEIH

HOBTOpeHI/Ie Hn cucremMaTrusanusa
y4eOHOro MaTepuaia

Konrtponbhas padora «Cymma u
pa3HoOCTh KyOOB ABYX
BbIpaKeHUH. [Ipumenenue
Pas3In4HBIX c110cO00B
pa3iI0kKEeHUs MHOTOWIEHA Ha
MHOKHTEIN.»

Oynknuu (12)

CBs13u MEXKy BEIMYNHAMH.
DyHKUIUA

Crioco0sI 3aanust pyHKIMU

\]

I'padux QyHKIIH

(\

Jluneitnas ¢yHknus, e€ rpaduk u
CBOWCTBA

[ToBTOpEeHME U crucTeMaTH3aIH
y4eOHOro MaTepuaia

KonTponbHas padora « DyHKIHI»

IIpuBOAMTE IPUMEPHI 3ABUCUMOCTEH MEXKIY
BenMYMHaMH. Pazinnuare cpenn
3aBUCUMOCTEH (YHKIHMOHAIBHBIE
3aBUCUMOCTH.OTUCHIBATH TOHSATHSL.
DopmMyupoBath ornpeaeneHus. Beraucuare
3HauYeHUe (QPYHKINU 110 3aJaHHOMY
3Ha4eHuto aprymenTa. CTpouTs rpaduk
¢yHKIMY, 3aganHolTabmyHO. [1o rpaduky
(GYHKUINY, SBISIOLIEHCS MOAETBIO
peabHOro Mpolecca, ONPeeNaTh
XapaKTepUCTUKH ITOro mporecca. CTpOUThH
rpaduk TUHEHHON QYHKIMN UIPSIMOR
MPONOPLUOHAIEHOCTH.

Cucremsbl
JIMHENHBIX
YPaBHEHUH C

YpaBHEHHUS ¢ AByMS
MepeMEHHBIMU

JIu"elHOE ypaBHEHHUE C IBYMSI

[IpuBOoANTH PUMEPBIPEABHBIX IPOLECCOB,
JUIIKOTOPBIX YPaBHEHUE C JBYMS
MIEPEMEHHBIMUUIIN CUCTEMA YPABHEHUI €




JIByMs MIEPEMEHHBIMU | €T0 rpad K JIBYMsI IEPEMEHHBIMUSIBIISIFOTCS
MEPEMEHHBIMU Cucremsbl ypaBHEHUI ¢ ABYMs 1 MaTeMaTHYECKUMH MOAETIIMU. ONpeiensTh,
(18) nepeMeHHbIMU. [ paduueckuii SIBJISIETCA JIM IIapa YMCeEN pELIEHUEMIAHHOIO
METOJ1 PELICHUS CUCTEMBI ABYX YPaBHEHUS C IByMs
JMHEWHBIX ypaBHEHUH C ABYMS nepeMeHHBIMHA. DOpMyYIMpPOBATHOIPEAEIIEHU
NIePEMEHHBIMU a. OUCBIBaTh: CBOIMCTBA M CTPOUTH rpauK
I'paduaeckuii MeTom pemeHus 2 JIMHEHHOTO YPAaBHEHHUS B 3aBUCUMOCTH OT
CHCTEMBI JIBYX JIHHCHHBIX 3HaUYeHUH Kod(pummeHToB, rpaduaeckumii
YpaBHEHUH C IByMs METO/I PEIIEHNs] CUCTEMBI JIByX YpaBHEHU
NIepEMEHHBIMU C IBYMS IIEPEMEHHBIMH, METOJT
Pewienne cucteM NTMHEHHBIX 2 ITOACTAHOBKHUH METOJ CIIOKCHUS IS
yPaBHEHHIT METOIOM pELIEHUs] CUCTEMBI IBYXJIMHEHHBIX
MOJICTAHOBKH ypaBHEHHUH C IByMs IepeMEeHHbIMU. Perate
Penrenue cucreM JIMHENHBIX 3 TCKCTOBBIC 3aa49H, B KOTOPBIX CUCTEMA
YpaBHEHUH METOJIOM CJIOKEHHUSI ABYXJIMHCHHBIX YPAaBHCHHH C ABYMsI
Penrenue 3a1a4 ¢ ITIOMOIIBIO 1 MEPEMEHHBIMH SBJISIETCA MaTEMAaTUYECKON
CUCTEM JIMHEMHBIX YPaBHEHUN MOZEJIBI0 PEAIEHOTO TIpoLCCea, U
Pemenne 3a1a4 Ha IBYKEHHE C 1 HHTCPIPCTUPOBATH PE3YJIbTAT PCIICHUSA
HOMOIIBIO CUCTEM JIMHEWHBIX CHCTCMBI
YpaBHEHUH
Peuienue 3a1au Ha MPOLIEHTHI U 1
YaCTHU C IOMOIIBIO CUCTEM
JIMHEWHBIX YPaBHEHUM
IloBTOpEeHue U cucTeMaTH3aIys 1
y4eOHOro MaTepHuaa
Kontponbsnas padora «Cucremsr | 1
JIMHEHHBIX YPaBHEHUM C IByMS
MIePEMEHHBIMU»
IloBTOpEHUE N IToBTOpeHue. Pasnoxenue 1 ®opmynupoBaTbonpeneneHus. ONuceBaTh:
CHUCTEMAaTU3alMsl | MHOTOYJICHA HA MHOXKHUTENIH CBOIICTBA U CTPOUTH TpaduK THHEHHOTO
y4e0HOTO IloBropenue. Jluneitnas pynkmus | 1 YpaBHEHUS B 3aBUCUMOCTH OT 3HAUCHUI
MaTepuana (4) IToBropenue. CUcTeMBbI 1 ko3¢ ¢uiueHToB. Mcmnonb3oBarh
JUHEWHBIX YPaBHEHUH C ABYMS npeoOpa3oBaHus B IPOLECCE PELICHUS
MIEPEMEHHBIMU YPaBHEHHUH, 10Ka3aTENIbCTBA YTBEPKICHUM,
HroroBast KOHTpOJIbHAs paboTa 1 PEHICHNUS TCKCTOBBIX 3a1a1.
Peseps 3

HTOTO0

105




8 ki1acce

brok Tema Konuue | OcHOBHBIC BUJIBI IEATEILHOCTH YUAIIUXCS
CTBO
4acoB

IToBTOpEHME IloBTOpEHUE. 2 [TpuMeHsIIOT U3y4YeHHbIEe CIIOCOOBI IEHCTBUH IS

Kypca 7 [TpeoGpaszoBanue pelIeHns 3a7a4d B TUIOBBIX M TOMCKOBBIX

kiacca (5) anreOpandecKnX BRIPAKCHUH CUTYaIUsIX, TPUBOIST apTyMEHTHI
IIoBTOpEHuUe. 1 MPAaBUJIBHOCTHU BBIITOJIHEHHOTO JEMCTBUS C
Jluneiinas GpyHkms, e MOMOIIIBIO OOpaIICHUs K O0IIeMY MpaBUITy.
CBOIicTBa U TpaduK KoHTponupyroT npaBUIBHOCTS U MOTHOTY
IIoBTOpEHuUeE. 1 BBINOJIHCHUS U3YUYEHHBIX CIIOCOOOB NEHCTBUI.
VYpaBuenus. Cuctembl
YpaBHEHUH
Bxomnas koHTpoapHAsS paboTa 1

Pannonansuer | PanmonansHbIe ApoOH. 2 DopMyIUPOBATh U JOKA3BIBAThH ONPEACICHUSA,

€ BeIpakeHUss | OCHOBHOE CBOIMCTBO 3 CBOICTBA, TPaBUJIa U YCIOBUS.

(44) panroHaIbHOM APOOH. OnwceiBaTh TpadhUIECKuii METO ] pEIICHHMS.
CriokeHHe ¥ BEIYUTAaHHE 3 [IpuMeHsATh OCHOBHOE CBOMCTBO pallOHATbHOU
paIMOHATIBHBIX APO0Oeii ¢ IipoOu. BEIMOTHSTE TOXIECTBEHHBIC
OJIMHAKOBBIMU 3HaMEHaTeIsIMU npeoOpa3oBaHHs.

Clio’keHHe ¥ BBIYUTaHHE 4 Pewiate ypaBHEeHHsI C IEPEMEHHOMU B
PalMOHATIBHBIX Apobeit 3HaMeHaTele APooH.
C pPa3HbIMHU 3HAMEHATEISIMUA 3anuceIBaTh uyncia B CTaHAaPTHOM BUAC.
HOBTOpCHI/IC U CUCTEMaTU3alus 1 Bremonaars IMOCTPOCHUEC U UTCHUC Fpa(bI/IKa.
y4ebHOro MaTepHuaa
Konumponvuas paooma 2
«PanmonansHbIC APOOH.»
YMHOXEHUE U [eJICHUE 2
paloHaIbHBIX
YMHOXEHUE U IeTICHUE 1
pauuoHalbHBIX. Bo3BeaeHue
paloHAIBHOM 1poOH B CTENEHb
ToxnecTBEHHBIE 6
peoOpazoBaHMs pallOHAIBHBIX
BBIPAKEHUH.
IloBTOpEeHME U cucTeMaTH3AIHS 1
y4eOHOro MaTepraa
Konumponvuas paboma 2
«ToxnecTBeHHBIE
peoOpa3oBaHus PalOHATBHBIX
BBIPKECHHIA.»
PaBHOCUIIBHBIE YpaBHEHUSA 2
ParnoHanbpHblE YpaBHEHMSL.
CrerneHs ¢ 1eJIbIM 4
OTpHUIATENbHBIM MIOKA3aTEIEM.
CBoiiCcTBa CTENEHHU C LIETBIM 5
MTOKa3aTeJIeM.

k 3
OyHKIUS y = — U e€ rpaduK.

X
TloBTOpEHME U cUCcTEMaTU3ALIUS 1
y4eOHOTo MaTepHraa
Konmponvuaa paboma 2
«CTeneHs ¢ LeabIM
MTOKA3aTeJIEM.»

KBanparusie Dynxius y = x° 1 eé rpaduk . 3 DOopMyIMPOBATE U ONKCHIBATH ONPEIEICHMUSL.
KOPHH. KBaapaTHbie KOpHH. 3 Pacnio3sHaBaTh panyioHaJIbHBIE U




JlericTBUTEbH
b ymcia (26)

Apudmerrnaeckuii KBaapaTHBII
KOpPEHb

uppauroHanbHble yncna. [IpuBoanTh npuMepsl.
3anuceIBaTh C IOMOMIBIO (POPMYIT CBOWCTBA.

MHOECTBO U €r0 3JEMEHTHL. 3 Jloxa3eiBaTh CBOICTBA apr(PhMETHIECKOTO
IToamuoOXecTBO. Onieparyu Ha 2 KBaapaTHOro kKopHs. CTpouTh rpaduku
MHOKECTBaMU ¢ynkuii. [IpuMeHaTs HOHATHE
YHCa0BbIE MHOXKECTBA 2 apu(METHYECKOTO KBaIpaTHOTO KOPHS AJIs
= BBIYMCIICHHS 3HAUEHUH BBIPAXKCHUI. Y IIpoLaTh
CBoiicTBa apuMETUIECKOTO
KBAPATHOTO KODHAL 1 ipeoOpa3oBBIBaTH BRIpaKeHUs. PemaTh }
ypaBHeHUs. CpaBHMBATh 3HAYEHMSI BHIPAXKEHUM.
ToxxnecTBeHHBIE 4
npeoOpa3oBaHMs BHIPaKCHUH,
COJIeprKaIlluX KBaJpaTHbIE
KOPHH.
OyHKIMS y = \/; u e€ rpaduk. 2
TloBTOpEHME U cucTEMaTU3aIUS 1
y4eOHOT0 MaTepuaa
Konmponvuaa paboma 2
«KBagpaTHbIE KOPHU.»
KBanparusie KBagpatHble ypaBHEHUSI. 3 DopMyIUPOBATH U ONMHUCHIBATH ONPEIECICHHUS.
ypaBHEHUS Pemenne HeMoIHBIX Pacrio3HaBaTh 1 IPUBOAUTH IPUMEPHI.
(26) KBaJIpaTHbIX YPaBHEHUN OnuceiBaTh B 00I1IeM BUC. 3alUCHIBATh U
®dopmysa KOpHEH KBapaTHOTO 4 JIOKa3bIBaTh (hOPMyITy KOPHEH KBaJPaTHOTO
YpaBHEHUS ypaBHeHus. MccnenoBaTh KOTHYECTBO KOPHEH.
Teopema Buera 3 CocTaBnsTh KBaJApaTHBIC YPABHEHUS U
Konmponsnasa paboma 2 YpaBHEHUS, CBOAAIINECS K KBaAPATHBIM,
((KBaZ[paTHI)IC YpaBHECHHU.» ABIAOIIUCCA MATEMATHYCCKUMU MOACIISIMUA
KBaspaTHblii TpEXUIEH 2 peanbHbIX CUTYalHl
Pemenne ypaBHeHUiA, 5
CBOAAIIUXCA K KBaAPpaTHBIM
YpaBHEHUSAM
PanmonansHbIe ypaBHEHHS KaK 5
MaTeMaTHYECKUE MOIEITH
peabHBIX CUTYaLUH
[ToBTOpEHME U cUCTEMATU3ALUS 1
y4e0HOr0 MaTepuaa
Konumponvuas paboma 1
«KBagpaTHbIil TpEXUWIECH)
IToBTOpEHME 1
Peseps 3

Htoro 105 yacos




9 kiacce

brox Tema Komnu | OcHOBHBIE BUIBI AEATEIBHOCTH YHALTUXCS
€CTBO
4acoB
Hepasencta | I[loBTOpEeHHE OCHOBHBIX 1 PacnioznaBath u npuBoANUTH puMepbl. PaboTta
(20) MOHATUH Kypca 8 ¢ yueOHuKOM. DOpMYyIINPOBATh OMPEaeTICHHS.
KJacca JlokasbpIBaTh T€OpEeMBbl.3aIIMCHIBATE PEIICHUS
UuncoBble HEpaBEHCTBA 2 HEPABEHCTB U UX CHCTEM B BHJI€ YHCIIOBBIX
OCHOBHBbIE CBOMCTBa 1 MPOMEKYTKOB, 00bETMHEHHUSI, TIEpECeUCHNUS
YHCIIOBBIX HEPABEHCTB YHCIIOBBIX IPOMEXKYTKOB. PemaTs cucremy
Cro)keHue YUCIOBBIX 1 HEpaBEHCTB ¢ OJTHOI nepeMeHHOl. OTleHUBATh
HEPaBEHCTB 3HauYeHue BbIpakeHus. M300paxars Ha
VYMHOXEHUE YUCTIOBBIX 1 KOOPJIMHATHOM MPSIMOH.
HEPABEHCTB
OneHnBaHNUE 3HAUYEHUS 1
BBIPAKEHUS
Hepasenctsa ¢ ogHoM 1
MEPEMEHHOU
UucnoBble TPOMEXKYTKH 1
Pemenne nuHEHHBIX 2
HEPAaBEHCTB C OAHOM
MEPEMEHHOU
Pemenuie 3ananmii 2
CBOJSIIMXCA K PELLICHUIO
JIMHEHHBIX HEPABEHCTB
Ilepeceuenue YUCIOBBIX 1
POMEXYTKOB
Cuctembl TUHEHHBIX 3
HEPABEHCTB C OAHOM
MEPEMEHHOU
3amaHuii, CBOASAIINECS K 1
PELIEHHIO CUCTEMbI JIMHEUHBIX
HEPABEHCTB
O030pHBIi YPOK 1O TEME 1
«Hepasenctsa»
Koutpoabnas pa6ora 1
«HepaBeHcTBa)»
[ToBTOpEHKE U pacIUpEHUE 2
CBEICHUH 0 QyHKIMU
Ksagpatnunas | Hynu Gynkimn 1 OnuckiBath noHsTHE. PaboTa ¢ yueOHHKOM.
¢bynkuus (37) | [pomexyTku 1 ®dopmynupoBarbonpeneneHus. CTpouTh rpadu
3HAKOIOCTOSHCTBA (DYHKLIUH K KBaJpaTHYHOH (YHKIMH 1 OIIMCHIBATH €€
IIpomexyTkn Bo3pacTaHus U 1 CBOMWCTBA.
yObIBaHUSI QYHKIMH OnuceIBaTh CXEMaTHYHOE PACIIONOKEHIE
ITocTpoenue rpaduka 2 napaboubl. PemaTts KBaipaTHBIE HEPABEHCTBA.
Gynkmu y=kf{x) OnwuceiBath rpaduyeckuii METO peIeHHS
HOCTpOCHI/Ie rpaq)HKa 1 CHUCTEMBI IBYX ypaBHeHHf/’I C ABYMs
dysxImm y=f(x)+b MIEPEMEHHBIMH, METO/ ITOJICTAHOBKH M METOJ
IocTpoenwue rpapuka 1 CJIOKEHHMS JUI PELIEHUS CUCTEMBI IBYX
dynkuHH y=f{x+a) YpaBHEHHUH C IByMsI IEPEMEHHBIMH, OJTHO U3
ocTpoeHue rpaduKos 1 KOTOPBIX HE SBJSAETCS JTUHEHHBIM.
dyHKIMHK Pemats TekcTOBBIE 331a4H, B KOTOPBIX
y=f(x+a)+b1/1y=kf(x + a)Z +b CHUCTEMA JIBYX ypaBHeHI/Iﬁ C ABYMs 3
KBapatnunas GpyHKUHs 1 MEPEeMEHHBIMH SBJISIETCA MAaTeMaTUYIECKON
ATOPHTM TOCTPOEHHS 1 MOJIETIBIO PEAIBHOTO MpolLiecca,

rpaduka KBaApaTHIHOU

1 MHTEPIPETUPOBATH PE3YJIbTAT PEIICHUS




GYHKIHH

[octpoenue rpapuka
KBaJpaTHYHON QyHKIMK

CBoiicTBa KBaIpaTHIHOM
GYHKIHH

O030pHBIIi YPOK MO TEME
«KBanparnunas GyHKIHs, €€
rpaduK U CBOMCTBAY

Koutpoabnasi padora
«KBaaparnunas pyHkius,
ee rpauk u CBOMCTBAa»

AJITOpPUTM pelieHus
KBaIPAaTHBIX HEPABCHCTB

Perrenne KBaapaTHBIX
HEPaBEHCTB

3amaHus, CBOISIIMECS K
PEIICHUIO KBaIPATHBIX
HEPABCHCTB

I'padmgeckuii MeTos perieHus
CHCTEM YPaBHEHHH C JBYMS
TMEPEMCHHBIMHA

Pemenune cucrem ypaBHeHUH
METOAOM IOJICTAHOBKH

Pewienue cucteM ypaBHEHUI
METO/IOM CIIOKEHHSI

Merto 3aMeHBI NEPEMEHHBIX
MIPH PEIIEHUH CUCTEM
ypaBHEHUH

OrmpenaeneHue KOIMIeCTBa
pelnieHuil cucTeMbl YpaBHEHUN

MaremaTnueckas MOIEIb
3aJa4u

OTarsl peneHus MPUKIaTHON
3a1a4u

Pemienue npukiaaHbIX 3aaa4 ¢
MIOMOUIBI0 CUCTEMBI
YpaBHEHUH C AByMs
MIEPEMEHHBIMU

Pemenue 3a1a4 ¢ TOMOIIBIO
CHUCTEM ypaBHEHMI BTOPOU
CTEIIEHU

OO030pHBIi YPOK 1O TEME
«Pemenne kBaxpaTHBIX
HEPaBEHCTBY

KonTpoabnas padora
«PeureHne KBaAPaTHBIX
HepaBeHCTB. CHCTEMBbI
YPaBHEHHUIl ¢ IByMA
nepeMeHHbIMMI)

HpOI_IeHTHBIC PaCUYCThI

cuctemsl. [IpUBOIUTH MPUMEPHI
MaTeMaTUYECKUX MOJIETIEH peaabHbIX
cutyanuii. OMMCHIBATh ATAITBI PEIICHUS
MPUKJIQHON 3a71a4Hu.

DJ1eMEHTEI
MPUKIATHON
MaTteMaTukuls

AOcoiroTHas U
OTHOCHUTCJIbHAS HOI‘peIHHOCTI/I

KombunaropHoe npasuiio
CYMMBI

Komb6unaroproe npaBuiio
MIPOU3BEICHHUS

YacToTa U BEpOATHOCTh
CITYYaifHOTO COOBITHS

Kitaccuueckoe onpezenenue

[TpuBoauTs mpumeps1.Pabora ¢ yaeOHUKOM.
DopMyTUPOBATHOIIPEIEIEHUS U
npaBuia.llosScHITE U 3anucHBaTH HOPMYJIBI.
IIpoBoauTk pacuérsl.Mcnone30BaTh
paznnvHble (OPMBI 3AMKUCH U
o1eHnBaTh. I [pOBOINTE OIBITHI U HAXOAWUTH
BEPOSITHOCTh CIIyYaiiHOTO COOBITHS.
OnwckiBath 3Tansl uccnenoBanus. OQopMisTh
WHQOPMAITUIO B BUIC TAOIHUI] M JHATPAMM.




BEPOATHOCTHU

Co6op mansbIx. CriocoOb! 1
MIPEJICTaBJICHUS TaHHBIX U UX
aHaIu3
Cratuctuueckue 1
XapaKTepUCTUKHU I aHAJIN3a
JAHHBIX
Peuienne cTaTUCTUUECKUX 1
3a1a4y
OO030pHBIE  ypok 1m0 Teme | 1
«ONeMEeHTHI NPUKJIaTHON
MaTEMaTHKIDY
KonTpoasnas padora 1
«JIeMeHTHI MPUKIATHON
MaTeMaTHKH
YucnoBsie 1
MOCJIEA0BATENBHOCTH
YHucnossle Apudmernueckas nporpeccust | 4 [IpuBOAUTH PUMEPHI UCIIOJIB30BAHUS B
nocienoBatell | Cymma nnepBBIX YWICHOB 3 peanbHOI xu3HU. PaboTta ¢ yueOHUKOM.
pHOCTH 17 apupMeTHIECKON POrpeccuu OnuceIBaTh MOHATHE, CIOCOOBI 3aaHMUS.
I'eomerpuyeckas nporpeccust | 2 BBI4HCHATS WIEHBI TOCIEA0BATENBHOCTH.
CyMMa nrepBbIX YWICHOB 2 DopmynupoBaTbonpeeseHus. 3a1aBath apud
FGOMeTpH‘IeCKOﬁ nporpeccun MCETHUYCCKYIO U TCOMETPHUICCKYIO ITPOTrpECCUN
CyMmMma O0eCKOHEUHOM 2 PEKYPPEHTHO.
FCOMCTpH‘IeCKOﬁ IIPOrPECCUU 3aHI/ICLIBaTL, IIOSICHATH U JOKAa3bIBATH
OG630pHBIit YPOK 110 TeMe 1 ¢dopmybl. [IpoBOAUTE BEIYHCICHUS.
«Hucnoble
MOCJIEI0BATENIEHOCTI
Koutpoabnasi padora 1
«YHucaosble
MOCJIeI0BATETbHOCTH»
8
IoBTOpeHHe 5
Peseps
HTroro 102
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