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IlnanupyemMble pe3vJbTAThHI 0OCBOCHHUS YUEOHOI0 MpeIMeTa

Pezynomamur uzyuenus yuebnoeo npeomema

N3ydyeHne mareMaTWKu B OCHOBHOW IINKOJIE Ja€T BO3MOXHOCTh OOYYAIOIIUMCS JOCTUYH
CIIEYIOLUX PE3YJILTATOB PA3BUTHSL:

8 TUYHOCMHOM HANPAGIEHUU:

YMEHHE SICHO, TOYHO, TPAMOTHO HU3JlaraTh CBOM MBICIM B YCTHOM M NMUCHMEHHOW peyw,
MMOHUMATh CMBICII TIOCTABJICHHOM 3aJlayM, BBHICTPAMBATh apryMEHTAIIMIO, MPUBOJAUTH MPUMEPHl U
KOHTPIIPUMEPHI

* KPUTUYHOCTHh MBIIIUICHUS, YMEHUE PACIIO3HABATh JIOTUYECKH HEKOPPEKTHBIE  BBICKA3bI-
BaHUS, OTIUYATh THIIOTE3Y OT (aKTa;

* MpeACTaBlIEHUE O MaTeMaTHYecKOM Hayke Kak cdepe 4eloBeuecKod JesTeNbHOCTH, 00
JTamax €€ pa3BUTHS, O €€ 3HAYMMOCTH JIJIsl Pa3BUTHUS [IUBUIIN3AIINM;

* KPEaTUBHOCTh MBINIJICHUS, WHUIIMATHBA, HAXOJYHUBOCTh, AKTHUBHOCTh IMPU pEHICHUU
MaTeMaTHYEeCKUX 3a/a4;

* YMEHHE KOHTPOJIUPOBATH MPOIECC U pe3yIbTaT yueOHON MaTEMaTUYECKOMN JEATEIHHOCTH;

* CHOCOOHOCTh K DSMOIMOHAJIBFHOMY BOCIPHUSTHIO MAaTEMAaTHUYECKUX OOBEKTOB, 3ajad,
pELIEeHHH, paCCyKICHUI;

8 MemanpeoMemHOM HANPABIeHUlL:

* TIEpBOHAYAJILHBIE TIPEACTABICHHUS 00 HIESIX U O METOJaX MaTEeMaTHUKH KaK YHHBEPCATbHOM
SI3bIKE HAYKW U TEXHUKHU, CPEJCTBE MOJICTUPOBAHUS SIBICHUN U TIPOIIECCOB;

* YMEHHE BHJIETh MaTEMaTUYECKYIO 3aJady B KOHTEKCTE MPOOJIEMHOW CUTyallud B APYTHUX
JTUCITUTIIINHAX, B OKPY)KAIOIIeH KU3HU;

* YMEHHE HaXOJUTh B Pa3jIMYHBIX MCTOYHUKAX HH(OpMAIHIO, HEOOXOIUMYIO ISl pelIeHus
MaTeMaTHYeCKUX po0OiieM, MPeICTaBIsATh €€ B IOHATHOM (opMe, IPUHUMATh PEUICHUE B YCIOBUSIX
HETIOJHOW U U30BITOYHOM, TOUHOUW M BEPOSATHOCTHON MH(MOPMAIIHH;

* yMEHHE MOHMMAaThb U HCIIOJIb30BATh MaTeMaTUYEeCKHE CpPEICTBAa HArIsAHOCTH (Tpaduku,
JarpamMmbl, TaOJIUIbl, CXEMBI U Jp.) IS MJUTFOCTPALlUU, MHTEPIPETALUU, apTryMEHTAIIH;

* YMEHHE BBIJIBUTATh TUIIOTE3bl IPHU PEUICHUHN y4EOHBIX 3a/1a4, MOHUMAaTh HEOOXOAUMOCTh UX
MIPOBEPKHU;

* YMEHHE MPHUMEHSITh HHIYKTUBHBIE M JIEAYKTUBHBIE CIOCOOBI pACCyXICHUM, BHUAETH
pa3JIMYHbIE CTPATETUU PELICHUS 3aa4;

* [OHMMaHUE CYLUIHOCTH QJITOPUTMHYECKUX MPEANUCAHUN U yYMEHHE JIeHCTBOBATH B COOT-
BETCTBUU C IPEJIOKEHHBIM aITOPUTMOM;

* YMEHHE CaMOCTOSTEIbHO CTaBUTh LIEJIH, BBIOMPATh U CO3JaBaTh AJTOPUTMBbI ISl PEIICHUS
y4eOHBIX MaTeMaTHYECKUX MTPOOIIEeM;

YMEHUE IUIAaHUPOBATh M OCYHIECTBIATH JAESITEIIBHOCTb, HAIPABJICHHYIO HA pEIICHHE 3a]a4
HCCIIEA0BATEIbCKOTO XapaKTepa;

8 NPeOMemHOM HANPAaGLeHUU:

OBjaJiecHue 0a30BbIM TMOHITUWHBIM allapaTroM IO OCHOBHBIM pa3feliaM COJepXKaHus,
MpeJICTaBJIeHHEe 00 OCHOBHBIX M3Y4YaeMbIX MOHATUAX (YMCIIO, ypaBHEHUE, (QYHKIIHS, BEPOSATHOCTD)
KaK BaXXHEUIIMX MaTEMaTUYECKUX MOJEISIX, MO3BOJSIOIIMX OMNHUCHIBATh W HU3Yy4aTh peajbHbIE
MPOIIECCHI U SBJICHMUS;

* yMeHHe paboTaTh C MaTEeMAaTHYECKUM TEKCTOM (aHATU3UPOBATh, U3BIEKATh HEOOXOIUMYIO
nH(OPMAIIHIO), TPAMOTHO MPUMEHSTh MaTEMaTUYECKYI0 TEPMHHOJOTHIO U CUMBOJIHMKY, UCTIOIB30-
BaTh Pa3jMYHBbIC S3BIKM MAaTEMaTUKU;, YMEHHE MPOBOJUTH KiaccH(PUKAINK, JTOTHYECKHEe 00OCHO-
BaHMS, 1I0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHHUI;

* YMEHHUE pacno3HaBaTh BUAbl MATEMATUUYECKUX YTBEPKICHUMN (aKCHOMBI, ONIPEENECHHUs, TEO-
PEMBI U Jp.), IPsIMbIE U OOPATHBIE TEOPEMBI;

* pa3BUTHE NPEJCTABICHUMN O YKCIIE U YACIOBBIX CUCTEMAX OT HATypaJbHBIX 10 JEHCTBUTEIb-
HBIX YHCEJ, OBJIaJICHUE HABBIKAMU YCTHBIX, TUCbMEHHbBIX, HHCTPYMEHTAIbHBIX BHIYUCICHUH;



* OBJIAJICHHE CHUMBOJIHBIM SI3BIKOM aireOphl, MpPHEMaMHU BBINIOJHEHUS TOXKIECTBEHHBIX
npeoOpa3oBaHUil  PAlMOHAIBHBIX BBIPAKEHHUH, pEIICHUsS YypPaBHEHHUH, CHCTEM YpaBHEHHIA,
HEPABEHCTB U CHCTEM HEPaBEHCTB, YMEHHE HCIIOJIb30BATh UACK KOOPAMHAT HA IUIOCKOCTH IS
MHTEpOpETAllMM  ypaBHEHWW, HEpPaBEHCTB, CHUCTEM, YyMEHHE MPHUMEHATh anreOpandeckue
npeoOpa3oBaHus, anmnapaT YpaBHEHHI U HEPABEHCTB /ISl PEIICHHS 3a[ad M3 pa3IMyHbIX Pa3/esioB
Kypca;

* OBJIAJICHUE CUCTEMOW (YHKIIMOHAIBHBIX MOHATHH, (PYHKIMOHAIBHBIM S3BIKOM M CHMBOJIU-
KO, yMEHHE Ha OCHOBE (PYHKIIMOHAIBHO-Tpa)UUIECKUX MPEJCTABICHUN ONHCHIBATh M aHAJIHM3H-
pOBaTh peabHbIEC 3aBUCUMOCTH;

* OBJIA/ICHHE OCHOBHBIMHU CIIOCOOAMU IPEACTABICHUSI U aHAIW3a CTATUCTUYECKUX JIaHHBIX;
HaJM4ue IIPEACTABICHUM O CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAbHOM MHUPE M O PA3IMYHBIX
croco0ax uX U3y4eHus, O BEPOSITHOCTHBIX MOJIENSIX;

* YMEHHE NPHUMEHATh HW3Y4YCHHBbIE IOHATHS, PE3yJbTaTbl, METOIbl Ui pEUIeHUs 3aaad
MIPaKTUYECKOr0 XapakTepa U 3a7ay U3 CMEXHBIX AUCLUUILINH C UCIIOJIb30BAaHUEM IPU HEOOXOAUMO-
CTH CIIPaBOYHBIX MaTEPHUAIIOB, KAIbKYJIATOPA, KOMIIBIOTEDPA.

Buvinycknuk nayuumcsa ¢ 7-9 knaccax (014 ucnoib308anus 6 NOGCEOHEEGHOU HCUZHU U
obecneueHus 603MONCHOCHMU YCREUIHO20 RPOOOJIHCEHUA 00PA306aAHUA HA DA3060M YPOBHE)

Onemenmvl meopuu MHONCECME U MAMEMAMULECKOU JTOSUKU

OnepupoBath Ha 0a30BOM YypOBHE TOHSATHUSIMU: MHOXKECTBO, DJIEMEHT MHOXECTBa,
MO IMHOKECTBO, MMPUHAIIC)KHOCTD; 33/1aBaTh MHOYKECTBA MEPEUNCICHUEM UX DJIEMEHTOB; HAXOJUTh
nepeceveHne, o0beIMHEHNE, TOJMHOKECTBO B MPOCTEHININX CUTYAIUAX; OINEPUPOBATh Ha 0A30BOM
YpOBHE TIOHSATHSMHU: OIpEACIICHHE, TeopeMa, J0Ka3aTeIbCTBO; TMPUBOJAWTH NPHUMEPHl U
KOHTPIIPUMEPHI JJIsi TIOJTBEPKHEHUST CBOMX BBICKa3bIBaHUN B TMOBCETHEBHOW JXW3HU U TIpH
M3Y4YEHUW JIPYyrux TPEAMETOB: 37eCh W Jajiee — pacro3HaBaTh KOHKPETHBIC MPUMEPHI OOIIUX
MOHSATUN MO XapaKTEPHBIM MPH3HAKAM, BBITIOJHSITH JACHCTBUS B COOTBETCTBHUU C OMpEACICHUEM H
MPOCTEHIIMMH  CBOMCTBAMH  TOHATHHM, KOHKPETHU3UPOBATH TMpUMEpaMH OOIIME TOHSATHUSA,
WCIIOJIb30BaTh rpaduyecKoe MPEACTABICHHE MHOYKECTB IS OMHMCAHMS PEATbHBIX IMPOIECCOB H
SIBJICHUH, TIPY PEIICHUH 3a7a4 IPYTUX YIeOHBIX MPEIMETOB

Yucna

OnepupoBaTh Ha 0a30BOM YpOBHE TOHSATHUSAMH: HATypalbHOE YHCJO, IIEJI0€ YHCIIO,
OOBIKHOBEHHast JpoOb, JecATHYHass JpoOb, CMemaHHas JapoOb, palMOHAIBLHOE YHCIIO,
apruMETHYECKU KBaJAPAaTHBI KOPEHb; MCIIOJIH30BaTh CBOMCTBA YMCE W MpaBWIA ACHCTBUN MpHU
BBITNOJIHEHUHU BBIYMCIICHUH; UCIIOJIb30BaTh MPU3HAKHU JIETMMOCTH Ha 2, 5, 3, 9, 10 npu BeINOJIHEHUH
BBIYMCIICHUI M PEHICHUH HECIO0XHBIX 3a/1ay; BBINOJHATH OKPYIJICHHE PAlMOHATBHBIX 4YHCEN B
COOTBETCTBHUU C MpaBHJIAMH, OIICHMBATh 3HAYEHHE KBAJPATHOTO KOPHS M3 IIOJOKHTEIBHOTO
LIEJIOTO YMCJIa; pacro3HaBaTh pallMOHAIbHBIC M WPPAIlMOHAIBHBIC YMCIIA; CpaBHUBATh 4yucia. B
MOBCEIHEBHOM KU3HU U MPU W3YYEHUU JIPYTHX MPEAMETOB: OIEHUBATH PE3YIbTAThl BHIYMCICHUI
MpU PELICHUH MPAKTHYECKUX 3a]ad; BBINOJHATH CPABHEHHME YHUCEN B PEAIbHBIX CUTYallUAX;
COCTaBIISATh YHCIIOBBIC BBIPAYKEHUS MIPU PEIICHUU MPAKTUYECKUX 3a/1a4 U 33724 U3 IPYTUX y4eOHBIX
MpEeAMETOB

Toowcoecmsenmuvie npeobpazoeanus

BrInoNHATE HECNIOKHBIE TpeoOpa3oBaHus ISl BRIYMCICHUS 3HAYCHHUI YUCIOBBIX BBIPAKCHHH,
COJIepXalIUX CTENEHU C HaTypaJbHbIM IIOKa3aTelieM, CTENEHH C LEJbIM OTPHUIATEIbHBIM
MOKa3aTesieM; BBITIONHATh HECTIOKHBIE MTPe00pa30BaHUs LEIbIX BBIPAKEHUN: PacKphIBaTh CKOOKH,
MIPUBOJIUTH MOJOOHBIE ClIaraeMble; UCIOJIb30BaTh (POPMYIBI COKPAIIEHHOTO YMHOXEHHs (KBaapaT
CyMMBI, KBaJpaT pa3HOCTH, Pa3HOCTh KBAJpaToOB) JUIsl VYIPOUIEHUS BBIYMCICHUN 3HAYEHUN
BBIPOKEHUHN; BBIMONHATh HECIOXKHBIE MpeoOpa3oBaHus APOOHO-IMHEHHBIX BBIPAKCHUH W
BBIPQXKEHUN C KBaJpaTHbIMU KOPHSIMU . B TOBCEAHEBHON XW3HM M TpPU HU3YYEHHH APYTHX
MpPEeIMETOB: MOHMMATh CMBICI 3allMCH YHUCIa B CTaHJAPTHOM BHJE; ONEpPHpPOBaTh Ha 0a30BOM
YPOBHE MOHSTUEM «CTaHAAPTHAS 3aMKCh YUCIa»



Ypasnenus u nepasencmea

OmnepupoBatb Ha 0a30BOM YpOBHE MOHATHUSIMHU: pPABEHCTBO, YHCIOBOE pPaBEHCTBO,
YpaBHEHUE, KOpPEHb YpPAaBHEHUS, PEUICHUE YypaBHEHUS, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pEllIeHNE HEPaBEHCTBA; IMPOBEPSTH CIPABEAIMBOCTb UMCIIOBBIX PAaBEHCTB U HEPABEHCTB; peLIaTh
JMHEIHBIE HEPABEHCTBA U HECIIOXHbIE HEPABEHCTBA, CBOSILMECS K JIMHEHHBIM; peliaTb CUCTEMbI
HECJIOKHBIX JIMHEWHBIX YpPaBHEHUMN, HEPABEHCTB;,  IPOBEPSAThb, SBJSAETCS JIM JIAHHOE YHUCIIO
pelleHreM YpaBHEHMsI (HEpaBEHCTBA); pellaTh KBaJApaTHbIE ypaBHEHHUS IO (opMmyse KOpHeEH
KBaJIpaTHOTO YPaBHEHHUS; M300pakaTh pElIeHUs HEPABEHCTB U UX CUCTEM Ha YUCIIOBOH mpsMoil. B
MIOBCEIHEBHOM HM3HU M NPU H3YUYEHUHU APYTUX IPEIMETOB: COCTaBJSATh U pellaTh JMHEHHbIE
YpaBHEHHUS IIPH PELICHUH 3a]1a4, BOZHUKAIOIIUX B IPYIUX YU4e€OHBIX peaAMETax

QyHxyuu

Haxonuth 3HaueHne (yHKIUU IO 33JaHHOMY 3HAYEHMIO apryMeHTa; HAaXOJWUTh 3HAaYeHHE
apryMeHTa 1o 3aJaHHOMY 3Hau€HUI0 (YHKIIMH B HECJOKHBIX CUTYalUsIX; OMPEIENATh MOJO0KEHUE
TOYKH MO €€ KOOpAMHATaM, KOOPAUHATHI TOUKH MO €€ MOJIOKEHUIO0 Ha KOOPAMHATHOM IJIOCKOCTH;
10 rpaduKy HaXOAUTh 00JIACTh ONPENETICHUs], MHOXKECTBO 3HAUEHUH, HYJIU (PYHKIINH, TIPOMEXKYTKH
3HAKOIMOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHUs U yObIBaHUS, HAaMOOJIbIIee U HAUMEHbIIIEE 3HAUCHUS
(GyHKIMM; CTPOUTH TpaduK JIMHEHHOW (QYHKIMM; TPOBEPSATH, SBJSETCS JU JaHHBIA Tpaduk
rpadpukoM 3amaHHON (YHKIUM (IMHEWHOM, KBaJpaTUYHOW, OOpaTHON MPONOPLUUOHAIBHOCTH);
OTpeNeNnsaTh NpUOMKEHHBIE 3HAYEHHUS KOOPAWMHAT TOYKHM IepeceueHus: TrpadukoB (YHKIIMIA,
onepupoBaTh Ha 0a30BOM YpOBHE MOHATHIMHU: MOCIIEA0BATEIbHOCTD, apu(pMeTHUYECKasi IPOTpeccHs,
reoMeTpuueckas MpOrpeccusi; peuaTbh 3aJaud Ha MPOrpeccUu, B KOTOPBIX OTBET MOXKET OBITh
MOJIy4€H HENOCPEACTBEHHBIM NOJICUETOM Oe3 mpuMeHeHus hopMyi. B nmoBceagHEBHOMN KU3HU U PU
M3Y4YE€HUHU APYTUX MPEeIMETOB: UCHOJIb30BaTh IpaQUKu peanibHbIX MPOLIECCOB U 3aBUCUMOCTEHN s
OIpeNieNIEHUs] UX CBOMCTB (HAMOOJIbIIME M HAUMEHbIINE 3HAYCHUs, MPOMEXYTKH BO3PACTaHUS U
yOBIBaHHUs, 00aCTH MOJOKUTEIBHBIX U OTPULIATEIbHBIX 3HAUCHUH U T.I1.); HCIOJIB30BATh CBOMCTBA
JTUHEWHON (YHKIIUU U €€ TpaduK MPHU PEIICHNUH 3a/1a4 U3 IPYruX YYeOHBIX MPEIMETOB.

Cmamucmuxa u meopus 6eposimHocmell.

HmeTs mnpencTaBieHHE O CTAaTHCTUYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH CIYy4alHOTO
coOBITUS, KOMOMHATOPHBIX 3ajayax; pelarbh MNpocTedline KOMOMHATOPHBIE 3aJadd METOAO0M
IPSIMOTO W OPraHU30BAaHHOIO Iepedopa; NPEACTaBIATh JaHHbIE B BUAE TaOJHUL, IUarpamu,
rpaduKoB; 4MUTaThb HMH(OPMALMIO, MPEICTABICHHYIO B BUAE TaOJMIbI, AUarpaMMsbl, rpaduka;
ONpeNeNiATh OCHOBHBIE CTATUCTHYECKME XapaKTEpPUCTHKU YHCIOBBIX HAOOpPOB;  OIIEHUBATh
BEPOATHOCTh COOBITHS B MPOCTEHIINX CIydasX; HMETh MPEACTaBIECHUE O POJU 3aKOHA OOJIBLIMX
qucel B MAacCCOBBIX SIBJICHMSX. B MOBCeHEBHOW XKM3HM W IPU U3YyYEHUHU JAPYIMX HPEAMETOB:
OLIEHUBAaTh KOJUYECTBO BO3MOKHBIX BApPUAHTOB METOJIOM Iepedopa; UMETh MPEICTABICHUE O POJIH
MPAKTUYECKU JOCTOBEPHBIX U MaJIOBEPOSATHBIX COOBITHIl; CPAaBHUBATh OCHOBHBIE CTATHUCTUYECKUE
XapaKTepUCTUKH, IMOJYYEHHbIE B MPOLIECCE PEIICHUs MPUKIATHON 3aJaud, M3Y4YEHHUs PealbHOro
SIBJICHHSI; OLICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITUN U SIBJICHUH B HECIOXKHBIX CUTYalUAX

Texcmoegvle 3a0a4u

Pemiate Heciio)XHBIE CIOKETHBIE 33/1a4M Pa3HBIX THIIOB Ha Bce apu(pMeTHUYECKHe IEHCTBUS,
CTPOMUTH MOJIENIb YCIOBUS 3a/auu (B BUJE TAOJIMIIbI, CXEMBbI, PUCYHKA WM YpaBHEHUS), B KOTOPOM
JaHbl 3HAYEHUs JABYX U3 TPEX B3aMMOCBS3AHHBIX BEJIIMYMH, C LEJIbIO NOMCKA PEIICHUS 3a]a4y;
OCYIIECTBIIATH CIIOCOO MOMCKA pPEIIeHUs 33Jaul, B KOTOPOM pacCyAEHUE CTPOUTCS OT YCIOBUS K
TpeOOBaHMIO WM OT TPeOOBAHUS K YCIIOBUIO; COCTABIIATH IUIAH PEIIEHUs 3a/1a4l; BBIJCINSATh 3TAIbl
pElIeHNs 3aJayd; HHTEPIPETUPOBATh BBIUMCIMTEIbHBIE PE3YAbTaThl B 3a7adye, HCCIEOBATh
MOJIydeHHOE pelleHHe 3aJayd; 3HaTh pa3jMuhe CKOpocTel oObeKTa B CTOAYEeH BOjE, NMPOTUB
TEUYEHMsI U 110 TEUEHUIO PEKH; pellaTh 3a7auyd Ha HaX0XJACHNUE YacTH YKCia U YKCIIa M0 €ro 4acTH;
pemaTh 3a7aydl pasHbIX THUIOB (Ha paboTy, Ha IMOKYIKH, Ha JBI)KEHHE), CBSA3BIBAIOIIUX TpPU
BEJIMYMHBI, BBIICIATh 3TH BEIMYMHBI U OTHOLIECHUS MEXIY HMMH; HAXOAWUTH MPOILEHT OT YHUCIA,
YHCJIO IO MPOLIEHTY OT HET0, HAaXOAWTh IMPOLEHTHOE CHWKEHUE WM MPOLEHTHOE IOBBIIICHUE
BEJIMYMHBI; PEIIAaTh HECIO0XHbIE JIOTUYECKHE 337a4yd METOJIOM pacCyKIeHHil. B moBceaHeBHOM



XKU3HU U TPU U3YYCHHH JPYruX MPEJAMETOB: BBIJBUTaTh TMIOTE3bl O BO3MOXKHBIX MPEIEIbHBIX
3HAQUYEHMSIX UCKOMBIX B 33/1a4€ BEJIWYUH (JIeJaTh IPUKUIKY)
Buvinycknuk noayuum 603modxcnocms Hayuumsca 6 7-9 Kiaccax 0na odecneueHusn

603MONMCHOCIU YCREUIHO20 RPOOOJIHCEHUA 00PA306AHUA HA DA3060M U Y21YOIEHHOM YPOCHAX

Onemenmovl meopuu MHONCECME U MAMEMAMUUECKOU JT0SUKU

OnepupoBaTh MOHSATHUSAMHU: OIPEICICHUE, TEOpEeMa, aKCHOMa, MHOXKECTBO, XapaKTEPUCTHKU
MHO’KECTBA, JIEMEHT MHOXECTBA, ITyCTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBO, MOJIMHOKECTBO,
MIPUHAUICKHOCTh, BKJIIOYCHHE, PABEHCTBO MHOXECTB; H300pa)kaTh MHOXECTBA W OTHOIICHHE
MHOECTB C IOMOIIBI0 KPYroB OJijiepa; OMpeaesiTh MPUHAIICKHOCTh SJIEMEHTAa MHOXKECTBY,
OOBEIMHECHUIO U TIEPECEUCHUIO0 MHOXKECTB. 37I€Ch U JlaJiee — 3HATh OTPE/CIICHUE MOHATHS, YMETh
MOSICHATh €r0 CMBICH, YMETh WCIIOJb30BaTh TOHITHE W €ro CBOWCTBA MpPHU MPOBEICHUU
pacCyXJIeHUM, J0Ka3aTeIbCTB, PEIICHUH 3a/lad. 3a/laBaTh MHOXKECTBO C TMOMOIIBIO MEPEUUCTCHUS
9JIEMEHTOB, CJIOBECHOTO OIMCAHUS; OMEPUPOBATH TOHITHSAMHU: BBICKA3bIBAHHE, WCTUHHOCTH W
JIO)KHOCTh BBICKA3bIBAaHUSI, OTPUIIAHUE BBICKA3bIBAHUM, OTIEpPAIIMU HAJ BBHICKA3bIBAHUSAMH: W, WIIH,
HE, YCIIOBHBIE BBICKA3bIBaHUA (MMIUIMKAIIMN); CTPOUTh BBICKAa3bIBaHMSI, OTPUIIAHUS BHICKA3bIBAHU.
B noBceaHeBHO XKU3HU W TIPU U3YUYEHUH JPYTUX MPEAMETOB: CTPOUTH IEMOYKH YMO3aKITIOUECHUN
Ha OCHOBE MCITIOJIb30BaHUS MPABWII JIOTUKH;, UCIIOJIb30BATh MHOKECTBA, OTIEPAIIUA C MHOXKECTBAMH,
ux rpaduyueckoe MpeACTaBICHHUE IS OTIMCAHUS PEATbHBIX MPOIIECCOB U SIBJICHUM

Yucna

OnepupoBaTh TOHSATHSAMU: MHOXKECTBO HATYPaJIbHBIX YHCEJ, MHOKECTBO IIEJIBIX YHCEIl,
MHOYECTBO PAIMOHATBHBIX YHCEN, UPPAMOHATIHLHOE YHWCIIO, KBAJAPATHBIH KOPEHb, MHOYKECTBO
JEHCTBUTENFHBIX YHCEN, TEOMETPUUYECKass UHTEPIPETAINs HATYpPAIbHBIX, IEJbIX, pallMOHAIbHBIX,
JNEHUCTBUTENBHBIX YHUCEN; TOHUMATh U OOBSICHATH CMBICI TMO3UIIMOHHOMW 3allUCH HATypaIbHOTO
YUCJa; BBINOJHATh BBIYUCICHUS, B TOM YHCIE C HCHOJb30BAaHUEM MPUEMOB palMOHAIBHBIX
BBIUHCIICHUH; BBITIOJHATh OKPYTJIEHUE PAIMOHAIBHBIX YHCEN C 3aJJaHHOM TOYHOCTHIO; CpPaBHUBATH
palMOHAIbHBIE U UPPALMOHATIBHBIC YMCIIA; MPECTABIATh PAIMOHAIIBHOE YHUCIIO B BUJE JECATUYHOU
IpoOW  yIOpsAIOYMBATH YMCIA, 3alMCaHHBIE B BHJIE OOBIKHOBEHHOW M JIECATUYHOW IIpoOu;
HaxoauTh HOJl 1 HOK wucen u ucnonp30BaTh UX IPU PEHICHUM 3a/1a4. B TOBCEIHEBHOM KU3HU U
NPy M3YYCHUH JPYTHX TMPEIMETOB: NPHUMEHATh MpaBWja NPHOIMKEHHBIX BBIYUCICHHH TIpH
pelIeHUN TMPaKTHYECKUX 3a7ad W PEIICHHH 337a4 JAPYruX YYEOHBIX MPEAMETOB; BBIMOJIHATH
CpaBHEHHUE pE3yJbTaTOB BBIYUCICHUNA TIPU PEUICHUM TMPAKTUYECKUX 3a/Jad, B TOM 4YHUCIE
MPUOJIMKCHHBIX BBIYUCIICHUH; COCTaBJISATh W OICHWBATh YHWCJIOBBIC BBIPAXKEHUS TPHU PEIICHUH
MPaKTUYECKHX 3a7a4 M 3a1a4 U3 JAPYruX ydeOHBIX MPEIMETOB; 3alUCHIBATh U OKPYIJISITh YUCIOBBIC
3HAYEHUSI PEAIbHBIX BEJIMYMH C UCIIOJIB30BAaHUEM PA3HBIX CUCTEM U3MEPEHUS

Tooicoecmsennvle npeobpazosanus

OnepupoBaTh MNOHATUAMHM CTEHNEHUM C HATypajbHBIM I[IOKa3aTE€lIeM, CTEHNEHU C LEJIbIM
OTPHIIATEIILHBIM TIOKA3aTeJeM; BBINMOJIHATh MPEe0Opa30oBaHUsS IICNIBIX BBIPAKCHHUH: NEHWCTBUS C
OJIHOYJICHAaMH (CJIO’KEHUE, BBIUMTAHHE, YMHOXKEHHUE), NIEHCTBUS C MHOTOYJIEeHaMH (CIO>KEHHe,
BBIYMTAHHUE, YMHO>KEHHUE); BBINOIHATH Pa3I0KEHHE MHOTOWICHOB HAa MHOMUTEIM OJHUM U3
CHOCOOOB: BBIHECEHHE 3a CKOOKYy, TpYIIHUPOBKA, HCIOJIb30BaHUE (QOPMYIT COKPAIIEHHOTO
YMHOEHUS; BBIACIATH KBAAPAT CYMMBbl U PA3HOCTU OJHOYJICHOB; PpAaCKIIaJbIBaTh HA MHOXHUTEIIN
KBaJpaTHBIN TpEXWIEH; BBIMOIHATH MPEOOpa30oBaHUS BBHIPAKEHUH, COAEPIKAIIUX CTEMEHU C
LETBIMU OTPULATENBHBIMUA [OKA3aTENSIMHU, IMEPEXOJUTh OT 3alUCU B BHUIE CTENEHU C LEJIbIM
OTpUIATENLHBIM TOKa3aTeleM K 3aluCd B BUIE APOOM; BBITIOIHATH MpeoOpa3oBaHus APOOHO-
palMoHaIbHBIX BRIPAKEHUI: COKpalleHue aApo0el, mpuBeaeHe anredpandyeckux apobei k odmemy
3HAMEHATENI0, CJOXKEHUE, YMHOXEHHE, JelieHue anreOpandyecKkux apoOeil, Bo3BeleHUe
anrebpanveckoid ApoOM B HATypallbHYI0O M 1EIYyI0 OTPHUIATENBbHYIO CTENEeHb;  BBHITIOJHATH
peoOpa3oBaHMs BBIPAKEHUH, COAEpKAIUX KBaJpaTHBIE KOPHH; BBIACIATH KBaApPaT CYMMBl WIIH
pa3HOCTH JByWIEHa B BBIP@KEHHUSAX, COJAEpXKAIIMX KBaJpaTHblE KOPHHU; BBITIOJIHATH
peoOpa3oBaHus BBIPAKECHHM, COAEPKAIIUX MOJIYyTh. B TMOBCETHEBHOW >KM3HU U TPH U3y4ECHUH
JIPYTUX TMPEAMETOB: BBITIONHATh TMpeoOpa3oBaHHs W JCHCTBUS C YHCIAMHU, 3alHCAHHBIMU B
CTaHJIAPTHOM BU/IE; BBITIOJHATH TPE0Opa30BaHUs ANreOpanvdecKiX BEIPAKEHUH MPU PEIICHUH 3a/1a4
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Apyrux y4eOHBIX MpeIMETOB YpaBHEHHS M HepaBeHCTBA. OnepupoBaTh MOHATUSMH: YpaBHEHHE,
HEPaBEHCTBO, KOPEHb YpPaBHEHHWs, PEIICHHE HEPABEHCTBA, PABHOCUJIbHBIC ypaBHEHUS, OOJIACTh
OIpe/IeNICHUs] ypaBHEHUS (HEPAaBEHCTBA, CHCTEMbI YPaBHEHUN I HEPABEHCTB); pEIIATh JUHEHHbIE
YpaBHEHHUS U ypaBHEHUS, CBOAMMBIC K JIMHEHHBIM C MOMOIIBIO TOXIAECCTBEHHBIX MPeoOpa3oBaHui;
pelmarth KBaJpaTHblE YpPAaBHEHUS M YpPaBHEHHUS, CBOAMMbBIE K KBaJpaTHbIM C IIOMOLUIBIO
TOKJIECTBEHHBIX TpeoOpa3oBaHuil; pemate IpOOHO-TUHEHHBIC YpaBHEHHS;, pEIIaTh MPOCTEHIINe
UppalMoOHAIFHBIE YPaBHEHHs, pEIIaTh YPaBHEHHUS CIIOCOOOM pa3IoKEeHHs HAa MHOXHTEIH U
3aMEHbl IEPEMEHHON;  MCIOJIb30BaThb METOJI HMHTEPBAJOB Ul pEIIEHUs ILENbIX U JIpOoOHO-
palMoOHaJIbHBIX HEPABEHCTB; pEIlIaTh JIMHEHHbIE ypaBHEHUS U HEPABEHCTBA C IapaMeTpami;
pelaTh HECJIOXKHbIE KBaJpaTHbIE YPaBHEHUS C MapaMeTpoOM;  pelllaTh HECIO0XKHBIE CHUCTEMbI
JUHEHHBIX YpaBHEHHM C MapamMeTpaMi; pellaTh HECI0XHbIE ypaBHEHHUS B LEJIbIX uuciax. B
MTOBCEIHEBHOM KM3HU M NPU U3YyYEHUH JPYrHX MPEJAMETOB: COCTABIATH M pellaTh JMHEWHbIE U
KBaJIpaTHbIE ypaBHEHUS, ypaBHEHUS, K HHUM CBOJSILMECS, CHUCTEMbl JIMHEWHBIX YpaBHEHUH,
HEPAaBEHCTB MPU PELIEHUH 3a7a4 JPYrux y4eOHbIX NMPEIMETOB; BBIMOIHITH OLEHKY MPaBIONOA00Ms
pe3yJabTaTOB, MOJIY4YaeMbIX IpPU PEIICHWU JMHEWHBIX M KBAJApPaTHBIX YPaBHEHHM M CHUCTEM
JMHENHBIX YpaBHEHUI U HEPABEHCTB MPU PEIICHUH 3a/1a4 APYruX Y4eOHBbIX MPEAMETOB; BBIOMPATH
COOTBETCTBYIOIIME ypaBHEHUS, HEPABEHCTBA WJIM MUX CHUCTEMBI, JUIsl COCTaBJICHUS MaTeMaTHUECKON
MOJIENIM 3a/laHHOM peaJbHOM CHUTyallMM WIM NPUKIAIHOW 3a7aud; YMEThb HHTEpPHpPETUPOBATH
MOJIyYEHHBIM TpU pEIIeHWU YypaBHEHHS, HEPAaBEHCTBA MJM CHUCTEMBbl pe3yiIbTaT B KOHTEKCTE
3aJJaHHOM peaIbHOM CUTYallMH WJIM MPUKIIATHOW 3a/1a4n

QyHxyuu

OnepupoBaTh MNOHATUSAMHU: (YHKIMOHAJIbHAs 3aBUCUMOCTb, (yHKIUA, Tpaduk QyHKIUH,
crocoObl 3a/1anus PYHKIMK, apryMEHT U 3Ha4eHHe (PYHKIMH, 00JIaCTh OMPECICHHS 1 MHOKECTBO
3HaYeHUN (QYHKUWU, HYIH (QYHKIHMH, MPOMEKYTKH 3HAKOTIOCTOSHCTBA, MOHOTOHHOCTh (DYHKIIUH,
4ETHOCTh/HEYETHOCTh (PyHKIMHM; [ CTpouTh TpaduKu JMHEHHOW, KBaJApaTUYHOW (DyHKIHA,
00paTHOM TPOMOPIMOHAIBHOCTH, , UCIIOJIH30BaTh MpeoOpa3oBanus rpaduka GyHKun y=f(x) ms
MOCTpOoeHUsI TpaduKoB (PYHKIUN, COCTaBIATh YPaBHEHMSI MPSAMOI MO 3aJaHHBIM YCIOBUSM:
MPOXOIAIeH yepe3 Be TOUKH C 3aJaHHBIMU KOOPAUHATAMHM, ITPOXOAIICH Yepe3 JaHHYIO TOUKY U
napajuieIbHOM JTaHHOUW MpsSMOMN; ucciaeaoBaTh QyHKIHIO 1Mo €€ rpaduKy; HaXOJAUTh MHOXKECTBO
3HAYEHUH, HYIH, IPOMEXKYTKH 3HAKOIMOCTOSHCTBA, MOHOTOHHOCTH KBaJpaTHUUYHON (YHKINY;
OTIepUPOBATh MOHATUSAMU: IOCIEI0BATEIILHOCTD, apudMeTnyeckas Mporpeccus, reoMeTpuyecKas
mporpeccusi; pemarb 3aJadyd Ha apu(MeTHdyecKyr0 U TIeOMETpPHYecKylo mporpeccuio. B
MOBCEIHEBHOM KU3HU U IIPU U3YUYEHUU IPYTUX IPEIMETOB: WILTIOCTPUPOBATH C MOMOIIBIO rpaduka
peaIbHYIO 3aBUCUMOCTD WJIHM MPOIECC M0 UX XapaKTePUCTUKAaM; UCIIOJIb30BaTh CBOMCTBA U rpaduk
KBaIpaTUUHOM (QYHKLUU MPH PEIICHUHU 33724 U3 IPYTUX YUEOHBIX MTPEIMETOB

Texcmosvie 3a0auu

Pemath mpocThie U CIIOKHBIE 331a4U Pa3HBIX TUIIOB, a TAKXKE 3a/1a4M MOBBIIIEHHON TPYIHOCTH;
WCIOJIb30BAaTh Pa3HbIE KPATKHE 3aliCH KaK MOJEIM TEKCTOB CIIOKHBIX 3a1ad Jisi MOCTPOEHUs
MOMCKOBOM CXEMbl M DEUICHHUS 3ajay; pa3inyaTh MOJIENb TEKCTa U MOJENb pElICHUs 3a/auH,
KOHCTPYHPOBATh K OJHOW MOJIENH PELIEHUs HECIOKHOM 3aaud pa3Hble MOJIENHU TEKCTa 33/Ja4u;
3HATh U MPUMEHATH 00a crocoba Mmoucka pemeHus 3a1a4 (0T TpeOoBaHUS K YCIOBHUIO U OT YCIOBHS
K TpeOOBaHHIO); MOJICIIUPOBATh PACCYXKACHUS NPHU TMOUCKE pelIeHHs 3a7ad ¢ MOMOLIbI0 Tpad-
CXEMBbI; BBIIENATH OSTalbl PEUICHHsS 3aJadll M COJEp)KaHHWe KaXJO0ro JTama; yMeTh BHIOMpaTh
OTNTUMABHBIA METOJ| PEIIeHUs 3a/]a4yil U O0CO3HABaTh BHIOOP METOJ/a, pacCMaTpUBATh Pa3NUYHbBIE
METO/Ibl, HAXOUTh Pa3HbIE PELIEHUS 3aJaud, €CIM BO3MOXHO; aHAJIM3UPOBATh 3aTPYAHEHHUS IIPU
peuieHun  3ajaad; BBIMOJIHATh ~ pa3jiMyHble MNpeoOpa3oBaHUs  MPEUIOKEHHOW  3a1adH,
KOHCTPYHpPOBaTh HOBBIE 3aJaud M3 JAaHHOW, B TOM UHCIEe OOpaTHBIC, WHTEPIPETHUPOBATH
BBIUMCIUTENIBHBIE PE3YNbTaThl B  3aJade, MCCIENOBaTh IOJIYYEHHOE pEIICHHE 33]a4y;
aHAJIM3UPOBATh BCEBO3MOXKHbIE CUTYAllMU B3aMMHOTO PACIIOJIOKEHHS IBYX OOBEKTOB U U3MEHEHHE
UX XapaKTepUCTUK NpPU COBMECTHOM JBWKEHUHM (CKOPOCTb, BpEeMs, PACCTOSHHE) NMPH PELICHUU
3a/la4 Ha JBM)KCHHE JIBYX OOBEKTOB Kak B OJIHOM, TaK U B MPOTHUBOIOJIOKHBIX HAMPABICHUSX;
HCCIIEI0BATh BCEBO3MOKHBIE CUTYAllMH TIPY PELICHUN 3a]a4 Ha IBUKEHHE 10 PEKE, pacCMaTpHUBATh
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pasHbIe CUCTEMbI OTCUETA; pelaTh pa3HOOOpa3HbIE 3a/1a4l «HA YaCTH», pEIIaTh U 00OCHOBHIBATH
CBOE pelIeHHE 3a]1a4 (BbLACIATh MAaTEMAaTUYECKYI0 OCHOBY) Ha HAXOXKJECHHME YacTH YUCJIa U Yucia
[0 €ro 4acTd Ha OCHOBE KOHKPETHOTO CMbICIA APOOH; OCO3HaBaTh U OOBACHATH HACHTHYHOCTH
3aJad  pasHbBIX THIIOB, CBS3bIBAIOIIMX TPH BEIWYMHBI (HAa pabdoTy, Ha TOKYNKH, Ha
JIBUKCHHE).BEIICTISATh 3TU BEIUYHMHBI M OTHOIICHHS MEXKIy HUMH, TPUMCHSTh UX TPU PEIICHUU
3aJa4, KOHCTPYHPOBaTh COOCTBEHHBIE 33Jad YKa3aHHBIX THUIIOB; BJAJIETh OCHOBHBIMH METOIAMHU
pelieHus 3a1a4 Ha CMECH, CILJIaBbl, KOHLIEHTPAIlMK; peIIaTh 3a7addl Ha MPOLEHTHI, B TOM YHCIE,
CJIOXHBIE ITPOLEHTHI ¢ 000CHOBAHUEM, UCIOJIB3Ysl pa3Hble CIOCOOBI; pellaTh JOIMYECKUEe 3a/1auu
pasHbIMU crioco0amu, B TOM YHCIE, C ABYMS OJIOKaMu U € TpeMs OJOKaMHU JaHHBIX C MOMOIIBIO
TaONMI], pemIaTh 3aJa4d M0 KOMOMHATOPHKE M TEOPUU BEPOSTHOCTEH HAa OCHOBE HCIIOJH30BAHUS
M3YYEHHBIX METOJIOB U 0OOCHOBBIBATH PEIICHUE; PEIIaTh HECIOKHBIE 33aul 110 MaTeMaTHYeCKON
CTaTUCTHKE, OBJAJIETh OCHOBHBIMH METOJAMH DPEIICHHS CIOKETHBIX 3a/ad: apu(pMeTHYEeCKUH,
anreOpandeckuii, mepedop BapuaHTOB, TEOMETPHUECKHA, TpaduIecKuii, MPUMEHSITh UX B HOBBIX T10
CpPaBHEHHWIO C H3YYEHHBIMH CUTyallHsiX. B TIOBCEHEBHOW JXHM3HM M TpPU H3YYEHUH JPYTUX
MPEIMETOB:  BBIACIATH TPU PEIICHUH 3a/a4 XapaKTepUCTHKH paccMaTphUBacMoOil B 3ajade
CUTYallu, OTIMYHBIE OT PEaJbHBIX (T€, OT KOTOPBIX a0CTParupoBajKCh), KOHCTPYHPOBATH HOBBIE
CUTyalluu C y4ETOM ITHX XapaKTEPUCTHK, B YaCTHOCTH, NMPH PEIICHUH 33/1a4 Ha KOHIICHTPAIIWH,
YYUTHIBATh TUIOTHOCTH BEIECTBA; pEIlaTh W KOHCTPYHPOBATh 33/Jla4d HAa OCHOBE PACCMOTPEHHS
peambHBIX CUTYaIlMid, B KOTOPBIX HE TPeOyeTCs TOYHBIH BBIYMCIWTENBHBIA PE3yNbTaT; pelIaTh
3a/lauM Ha JBUKEHHE 0 peKe, paccMaTpUBasi pa3Hble CUCTEMbI OTCUETa

Cmamucmuxa u meopus 6eposimHocmet

OmnepupoBarh MOHATHIMHU: CTOJIOYATHIE U KPYTOBBIC JUArpaMMbl, TaOJIHIIBI JaHHBIX, CpEIHEE
apudmernyeckoe, MeauaHa, HauOoJblllee ¥ HaUMEHbIIee 3HAUEHUS BBIOOPKH, pa3Max BBIOODKH,
JHCIIEpCUsl U CTaHJApTHOE OTKIIOHEHHE, ClydaiiHas HM3MEHUYMBOCTh; H3BJIEKaTh WHGOpPMAIUIO,
MpPEe/ICTaBJICHHYI0 B TabiauIax, Ha JauarpamMmax, rpaukax; COCTaBIIATH TaOJUIbl, CTPOUTH
auarpaMmbel M TpaduKd Ha OCHOBE JAaHHBIX;  ONEpPUPOBATH MOHATUSAMU: (aKTOpHall YHUCIa,
MEepPEeCTaHOBKU U CouYeTaHMs, TpeyrojpbHuK [lackans; NpUMEHATH MPaBWIO MPOU3BEACHUS MpU
peleHun KOMOMHATOPHBIX 3a/ad; OINEpPUPOBATh MOHSATHSMU: CIYYalHBIA OIBIT, CITydaillHbIN
BBIOOp, HUCIIBITAHHWE, JJIEMEHTApPHOE CiydailHOe COOBITHE (KMCXOJ), KIACCHYECKOE OIpECIICHHUE
BEPOSITHOCTH CIYy4aliHOTO COOBITHS, OTNEpaluy HaJ CIy4alHBIMH COOBITUAMU; TPEACTABISATH
nH(pOpPMALIMIO C TIOMOINBIO KPYroB ODijepa; peliaTh 3aJadydl Ha BBIUMCICHHE BEPOSITHOCTH C
MOJICYETOM KOJIMYECTBA BAPUAHTOB C MOMOIIbI0 KOMOMHATOPUKH. B MOBCEeTHEBHO KU3HU U HpU
W3YYEHUU JAPYrUX MPEAMETOB: U3BJIEKaTh, HHTEPIPETUPOBATh U MPEoOpa3oBbIBATh MH(MOpPMAIIHUIO,
Mpe/CTaBJICHHYI0 B TalnMIax, Ha JaudarpamMmax, rpadukax, OTpa)xkalollyl0 CBOHCTBa U
XapaKTEePUCTUKHU PEaJbHBIX MPOLIECCOB U SBIICHUI; ONPEIeNsiTh CTATUCTHUECKHUE XapaKTePUCTUKU
BBIOOPOK MO Tabnuiam, Auarpammam, rpadukam, BBIIOIHITh CPABHEHHE B 3aBUCUMOCTHU OT IIeNU
pelIeHUs 3a/1a4H; OLIECHUBATh BEPOSATHOCTh PEAbHBIX COOBITUIN U SIBJICHUU.

Hcmopusa mamemamuku

XapakTepu3oBaTh BKJIAJ BBIAAIOIIUXCS MAaTeMAaTUKOB B pa3BUTHE MAaTEMaTUKH M HMHBIX
Hay4YHBIX OOacTeil; HOHUMATh POJIb MATEMAaTUKH B pa3BuTuu Poccun.

Metonet MatemMaTukH.  Vcmonb3ys HM3ydeHHbIE METOJIbI, MPOBOAUTH JI0Ka3aTeIbCTBO,
BBITIONIHATh OMpOBEp)KeHHE. BpIOMpaTh W3yuyeHHBIE METOJBI M MX KOMOWHAIIMU [JIsl pPelIeHHUS
MaTeMaTHYeCKHUX 3ajay; MCIOJIb30BaTh MaTeMaTHUECKUe 3HAHMS ISl OMUCAHUS 3aKOHOMEpPHOCTEH
B OKpyXarmmleil JelCTBUTENIBHOCTH W TPOU3BEACHUSAX MCKYCCTBAa; MPHUMEHATh NpoCTelIine
MPOrPaMMHBIE  CPEJICTBA M AJIEKTPOHHOKOMMYHUKAIIMOHHBIE  CHUCTEMBl TPH  PEIICHUU
MaTeMaTHYeCKHX 3a7a4

Coaepikanue 0CHOBHOI0 0011ero o0pa3oBaHusi 0 y4e0HOMY NpeaMeTy

PaumonaneHbIe ynciia MHOXXECTBO pallMOHAJIbHBIX YUCCII. CpaBHCHI/IC palvOHAJIbHBIX YHCCII.
I[eﬁCTBHH C paluOHAJIIBHBIMU YUCIIAMMU. Hpe,[[CTaBJ'IeHI/Ie pallMOHAJIBHOI'O0 4YHCJIa JEeCATUYHOMN
,Z[pO6LIO. I/IppaI_II/IOHaJIBHBIC yrciaa IlonsTue HppallOHAJIBHOTO  4YHCIIA. Pacno3naBanue
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uppanroHaNbHBIX uucen. llpumepsl nokazatenscTB B anrebpe. MppannoHanbHOCTH uyucia 2.
CpaBHEHHE HpPpPALMOHAIBHBIX 4YHUCENl. MHOXECTBO JEMCTBUTEIbHBIX 4YHCEN. TOXIECTBEHHbIE
npeoOpazoBanuss UuciaoBble W OyKBEHHbIE BBIpaKEHHUS BbIpakeHune ¢ mnepeMeHHOH. 3HauyeHue
BbIpakeHus. IloncraHoBKa BbIpaK€HUN BMECTO IEpeMEHHbIX. llenble BblpakeHus. CreneHs c
HaTypaJbHBIM MOKa3areaeM u €€ cBoiicTBa. [IpeoOpa3oBanus BEIpaXKEHUH, COAEPIKAIINX CTEIICHH C
HaTypaJIbHbIM MoKa3aTesneM. OpHowieH, MHOTOWIeH. JIefcTBUS ¢ OJHOWIEHAMU U MHOTOWIEHAaMU
(croxeHue, BBIYUTaHUE, yMHOKEHHE). DOpMyIbl COKpaIEHHOTO YMHOKEHUS: Pa3HOCTh KBaJIpaToB,
KBaJpaT CYMMbl M pa3HOCTH. Pa3noxeHue MHOTrOWieHa Ha MHOXHTENIU: BbIHECEHHE OOLIero
MHOXHUTENS 32 CKOOKH, TpYNIHPOBKA, NpPUMEHEHHE (OPMYNT COKPAIEHHOTO YMHOXECHHUS.
KBanpatublii TpéxuieH, pas3ioKEeHHE KBaJApPaTHOIO TpEXWieHa Ha MHOXUTeau. JIpoOHo-
panoHanabHble BhipaxkeHus: CreneHs C 1enbIM nokasareneM. [IpeodbpazoBanue npoOHO-IMHEHHBIX
BBIPKEHUI: CIIOXKEHHE, YMHOXEHHE, JeneHue. Anredpandeckas ApoOb. JlomycTumble 3HaueHUs
MIEPEMEHHBIX B JPOOHO-pallMOHANBHBIX BbIpakeHUAX. CokpalleHue anredpandeckux ApoOei.
[IpuBenenue anreOpamdeckux ApoOeit k oOmemy 3HameHaremnto. JleWcTBUsA ¢ anreOpandecKuMu
IpoOsIMU: CIIO’KEHUE, BBIUYMTAHNUE, YMHOKEHUE, JIeIeHNE, BO3BEACHNUE B cTeneHb. [IpeobpazoBanue
BBIPOKEHUH, coJepXallux 3Hak Moxyns. KBaaparHele kopHu Apudmernyeckuil KBaJpaTHbIN
KopeHb. [IpeoOpa3oBaHue BBIpRKEHUMN, COJEpKAIIMX KBaJpaTHbIE KOPHU: YMHOXKEHHUE, JIEJICHHE,
BBIHECEHHE MHOXKHUTENS U3-TI0]1 3HaKa KOPHS, BHECEHHE MHOXUTEIIA [0/ 3HaK KOpHS. YpaBHEHHUS U
HEpaBEeHCTBa

PaBenctBa UucnoBoe paBeHcTBO. CBOMCTBA YMCIOBBIX PABEHCTB. PaBEHCTBO ¢ MEPEMEHHOM.
VYpaBHeHnus [lonsaTne ypaBHEHHMsT M KOpHS ypaBHeHusA. lIpencraBieHne O pPaBHOCWIBHOCTH
ypaBHeHUH. O6nacTh omnpeneneHusi ypaBHeHUs (00JacTh AOMYCTUMBIX 3HAYEHHUH IMEPEMEHHONN).
JIuneliHOe ypaBHEHHME M €ro KOpHU PemeHue nMHENHBIX ypaBHEHMI. JIMHENHOE ypaBHEHHE C
napameTpoM. KoiaumyecTBO KOpHEW JIMHEMHOro ypaBHEHHUs. PellleHWe JMHEHHBIX YpaBHEHUH C
nmapameTpoM. KBaapatHoe ypaBHeHue u ero kopHu KsampatHele ypaBHeHus. HenosHbie
KBaJpaTHbIC ypaBHEHHUs. [[MCKpUMHMHAHT KBaJApaTHOro ypaBHeHMs. Dopmysa KOpHEW KBaJgpaTHOTO
ypaBHeHus. Teopema Buera. Teopema, oOpatHas Tteopeme Buera. Pemenue kBagpaTHBIX
YpaBHEHUM: UCIOJb30BaHUE (OPMYIbl Al HAXOXKJIEHUS KOpHEH, rpa@uueckuil MeTo] pelIeHHs,
pasiioKeHUEe Ha MHOXKHTENHM, MOJ00p KOpHEW C MCmosib3oBaHWeM TeopeMbl Buera. KommdectBo
KOpHEH KBaJpaTHOrO YpaBHEHHUs B 3aBUCHUMOCTH OT €ro JUCKPUMHHAHTA. bukBaapaTHbIe
YpaBHEHUs. YPaBHEHMS, CBOJAMMBIE K JIMHEHHBIM M KBaJpaTHbIM. KBaapaTHble ypaBHEHUS C
napamerpoM. JpoOHO-palioHanbHbe ypaBHEHUs PemieHune mnpocTedmnx IpoOHO-TUHEHHBIX
ypaBHeHUH. Pemenne npoOHO-palioHaIbHBIX YpaBHEHUH. MeETO/Ibl pelIeHHs] ypaBHEHH: METOIbI
PaBHOCWJIBHBIX  IMpeoOpa3oBaHMil, METOJ  3aMEeHbl IMEepEeMEHHOW, rpauueckuii  MeTO..
Hcnons3oBanne CBOWCTB (pyHKIMI mpu pemieHud ypaBHeHui. [Ipocreiimue upparmoHalbHBIC

ypaBHeHHs .YpaBHEHMS BHIa X' =a .YpaBHEHHS B IUENbIX uncoaXx. CHCTEMbl YpaBHEHHI.
VYpaBHeHHe ¢ AByMs nepeMeHHbIMU. JIuHeilHoe ypaBHeHue ¢ IByMs nepeMeHHbIMU. [Ipsimas kak
rpaduyeckasi MHTEpIpeTalus JIMHEHHOIO ypaBHEHUs C ByMs nepeMeHHbIMU. [loHsTHEe cucTemsl
ypaBHeHUH. Pemenue cuctembl ypaBHEHHH. MeTonbl peLIeHUss CUCTEM JIMHEWHBIX ypaBHEHUH C
JBYMsI NEPEMEHHBIMU: I'padUuecKuil METOJ, METOJ CJIOKEHHs, METOJ IMOJACTaHOBKU. CHCTeMbI
JMHEWHBIX ypaBHeHUH ¢ mapamerpoM. HepaBencrBa UncioBele HepaBeHCTBA. CBONMCTBA YMCIOBBIX
HepaBeHCTB. [IpoBepka crnpaBeUIMBOCTM HEPABEHCTB IPU 33JAHHBIX 3HAYCHUSX IEPEMEHHBIX.
HepaBenctBo ¢ mnepemenHoil. Crtporume u HecTporue HepaBeHcTBa. OONacTb omnpeneneHus
HepaBeHCTBa (00JaCTh JOMYCTHMBIX 3HAueHUIl nepeMeHHO#). PemieHue nHMHEHHBIX HEpaBEHCTB.
KBaznpaTHOe HEpaBEeHCTBO M €ro pelleHus. PelieHue KBagpaTHBIX HEPABEHCTB: HCIOJIB30BAHUE
CBOMCTB U rpauka KBaJpaTUYHON (YHKIUH, METOJ MHTEPBAJIOB. 3alUCh PELICHHUs KBAJAPaTHOTO
HEpaBEHCTBa. PemieHue NenblX MU JApOOHO-PAlMOHAIBHBIX HEPABEHCTB METOJOM HHTEPBAJIOB.
Cucrempl HepaBeHCTB CHCTEMBI HEPABEHCTB C OJTHOM NepeMeHHOMU. Penenne cucreM HEpaBEHCTB C
OJTHOW TEepeMEHHOM: JMHEHHBIX, KBaJpaTHbIX. M300pakeHne pelleHuss CUCTEMbl HEPaBEHCTB Ha
YUCIOBOM MpsiMOM. 3amuch pemieHus cucreMbl HepaBeHCTB. Dynkuuu [loHsTHEe QYHKIMH
JlexkapToBbl KOOpPAMHATHI Ha IUIOCKOCTH. POpMHpPOBAHUE NPEICTABICHHH O METANpPEAMETHOM
MOHATUU «KOOpAUHATH. CriocoObl 3a1aHus QYHKIHMA: aHAIUTHYECKUH, TpaduuecKuil, TaOIUIHBIN.
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I'paduk ¢ynkuuu. [Ipumepbl QyHKIUN, MONyd4aeMBIX B MPOLECCE HCCICAOBAHUS Pa3IMYHBIX
peanbHBIX MPOLIECCOB U pelIeHus 3a/1a4. 3HaueHne GyHKIu B Touke. CBoicTBa hyHKIMN: 001aCTh
oTIpeieNIeHus, MHOXECTBO 3HAYEHUH, HYJH, IPOMEKYTKU 3HAKOIOCTOSIHCTBA,
YETHOCTB/HEUETHOCTh, MPOMEKYTKA BO3pacTaHWs M YObIBaHMSA, HauOOJbIIee W HaWMEHbILEEe
3HadyeHus. MccnemoBanwe ¢yHkimun u no e€ rpaduky. IIpencraBienume 00 acuMnTOTax.
HenpepsiBHocThs dyHKImu. Kycouno 3amannsie pynkiun. Jluneitnas gynkuus CBoiicTBa u rpaduk
TUHEWHOW (QyHKUMU. YTIIoBOH Kod(h¢umueHT mnpsmoi. Pacnonoxenwe rpaduka ITHHEHHOU
(GyHKIMU B 3aBUCUMOCTH OT €€ YrjaoBoro ko3(p¢uimenta u cBoOOAHOro wieHa. HaxoxmeHue
KOA(QPHUIMEHTOB JTUHEHHOW (YHKIMH 1O 3aJaHHBIM YCIOBHSAM: MPOXOXKICHHE MPSMOI depe3 IBe
TOYKH C 33/IaHHBIMU KOOPAWHATAMH, IPOXOKICHUE MPSIMOM Yepe3 JaHHYI0 TOUYKY W IMapajuieIbHON
naHHOM mnpsmoil. Ksamparmunas ¢yaknus CBoiictBa M TpapuK KBagpaTHYHOW (YHKIHH
(mapabomna). Iloctpoenue rpaduxa KBaapaTHyHOW (yHKIMM TO ToukaMm. HaxoxneHue Hymei
KBaJ[PaTUIHOM (YHKIMH, MHOKECTBA 3HAUYECHHUH, MMPOMEXKYTKOB 3HAKOMIOCTOSIHCTBA, TIPOMEKYTKOB

o K
MOHOTOHHOCTH. OOpartHas nponopuuoHanbHOCTh CBoMcTBa pyHKIMU y=- . ['unepbona. ['paduku
X

¢yukuuiil. [IpeoOpasoBanue rpaduka ¢yHkuuu y = f(x) ang noctpoeHus: rpa@ukoB (QyHKIUH.
[locnenoBarensHOCTH M mporpeccur YucioBas MOCIEIOBATENbHOCTb. lIpuMepsl UMCIOBBIX
rocieaoBarebHOCTeN. beckoHeuHbIe ToCiIeI0BaTEIbHOCTH. ApHudMeTHyecKas Mporpeccus u e
cBoiicTtBa. ['eomerpuyeckas mporpeccus. Popmysa 0O0IIEro 4yjieHa W CyMMBI N TIEPBHIX YICHOB
apudmeTnyeckoil M reoMeTpuueckor mnporpeccuil. Cxopsiasics reoMeTpuyeckas Hporpeccusi.
Pemrenue TeKCTOBEBIX 3a1a4

3amaun Ha Bce apudmernyeckue neilcTBus PeleHue TEKCTOBBIX 3a1ad apHUPMETHUYECKUM
crioco6oM. Mcnonp3oBanue TalIuIl, CXeM, YepPTEkKell, APYruX CPeICTB MPEACTABICHUS JAHHBIX TIPU
pelleHny 3aiadyd. 3ajauyd Ha JBW)KEHHE, paboTy U MOKYNKH AHAaau3 BO3MOXHBIX CHUTYaIUil
B3aMMHOI0 PACMOJIOXKEHUSI 0OBEKTOB NMPU UX ABMKEHHH, COOTHOLIECHUS 00BEMOB BBIMIOJIHSIEMBIX
paboT mpu COBMECTHOW pabore. 3amayd HaA dYacTH, JOJW, MPOIEHTH Pemienne 3amay Ha
Haxo’KJICHWE YacTH YWCIAa W YWCIa MO €ero 4actu. PemieHwe 3agad Ha IPOLEHTHI U JIOJH.
[Ipumenenne nponopuuii npu pemieHuu 3anad. Jlornueckue 3agaun PemieHue ornyeckux 3aaad.
Pemenune normyeckux 3amad ¢ nomouipio rpadoB, Tabnauin.  OCHOBHBIE METOIbI pPEIICHUs
TEKCTOBBIX 3a7ad: apu(pMETHUYECKUi, anredpanyueckuii, mepedop BapuaHToB. llepBuuHbBIC
MIpeJICTaBJICHUSI O APYrUX METOAaxX peuleHus 3a1a4 (rpaguueckue MeToIbl).

Cratuctuka u Teopus BepositHoctel Cratuctika TabnauuHoe u rpaduueckoe mpeacTaBiIeHHe
JAHHBIX, CTOJIOYAThIe U KPYrOBbIE TUarpamMmbl, rpa@uku, MpUMEHEHHE AuarpaMMm U rpadukoB s
OTHCAaHUs 3aBUCUMOCTEH peajbHbIX BEIMYWH, W3BJIeYeHHE MHPOpMAlUU W3 TaOIul], AUarpaMM U
rpaduxoB. OnucarenbHble CTAaTHUCTUYECKHE IMOKa3aTelIM 4YHCIOBBIX HAOOpOB:  cpenHee
apudmernyeckoe, MeuaHa, HauOoJblIee U HaMMEHblIee 3HaUeHUs. Mepbl paccenBaHUs: pa3Max,
JUCHEpCUsl W CTaHAapTHoe OTkiIoHeHue.  CiydaiiHas W3MEHYMBOCTh. M3MEHUMBOCTH mHpH
n3MepeHusax. Pemaromue npaBuia. 3aKOHOMEPHOCTHM B W3MEHUYMBBIX BenuuuHax. CiiydaiiHbie
COOBITHS

CnyyaiiHble OMNBITHI (IKCHEPUMEHTHI), JJIEMEHTapHbIE CIy4ailHble COOBITHS (MCXOJBI).
BepostHoctn  snemeHTapHbIX  cOObITUH. CoOOBITUS B CIlydalHBIX  OKCIIEPHUMEHTaX U
ONaronpusATCTBYIOIINE 3JEMEHTApHBIE COOBITUS. BeposTHOCTH chnydailHbIX cOOBITUH. OMBITHL C
PaBHOBO3MOXKHBIMU JIEMEHTAapHBIMH coObITUsIMH. Kilaccuueckne BepOSTHOCTHBIE OIBITHI €
UCIOJb30BaHUEM MOHeT, KyOukoB. IlpencraBienue coObITHMIl ¢ MoOMoOIBIO auarpamMm Oilnepa.
IIpoTuBomoOOXKHBIE COOBITUS, OOBENMHEHME U TepecedeHue coOblTuil. IlpaBuino croxxeHus
BeposTHOcTe. Ciyudaiinblii BbIOOD. IlpeacraBienne skcriepuMeHTa B Buje AepeBa. HezaBucumsie
COOBITUS. YMHOXKEHHE BEpOSITHOCTE He3aBUCUMBIX coObITuH. [locnenoBaTenbHble HE3aBUCUMBbIE
ucnbiTanus. IlpeacTaBieHne 0 HE3aBUCHUMBIX COOBITHSIX B JKM3HU. DJIEMEHThl KOMOMHATOPUKU '
MIPABUJIO YMHOKEHUS, IEPEeCTaHOBKH, (hakTopHrai uyncna. CoueTaHus 1 4ucio coueranuii. @opmyna
yucna coveraHuil. Tpeyronbuuk [lackams. OmneITel ¢ OONBLUIMM YUCIOM PABHOBO3MOKHBIX
AJIEMEHTApHBIX COOBITUI. BbIuncienre BeposTHOCTEH B OMBITAX C MPUMEHEHHEM KOMOWHATOPHBIX
¢dopmyn. Ucnbitanus bepuymnu. Yenex u Heynada. BepostHocTu coOBITHI B CepUM UCTIBITAHUIN
bepuymnu. CnydaliHble BeIWYMHBI 3HAKOMCTBO CO CIIYYalHBIMM BEJIMYMHAMHM Ha MpUMeEpax
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KOHEYHBIX JMCKPETHBIX CIy4ailHbIX BEJIMYMH. PacripeneneHue BeposiTHOCTEH. MaremaTuueckoe
oxxumanue. CBoOWCTBA MaTreMaTH4ecKoro oxujanusa. [loHATHE O 3aKoHE OOJBIIMX YHCEIL.
W3mepenune BepositHOCTEH. [IpruMeHeHne 3aKkoHa OONBIIMX YHCENT B COLMOJIOTHH, CTPAXOBAHUH, B
3/IpaBOOXpAaHEHHUH, OOeCIIedeHNH 0€30MaCHOCTH HACEICHHS B UPE3BBIYAWHBIX CUTYAIHIX.

Hcropuss Maremaruku BO3HHKHOBEHME MaTeMAaTHMKM Kak HAayKM, OJTalbl €€ pa3BUTHSL.
OcHoBHBbIE pa3/ienbl MaTEMATUKU. Brinatomnecss MaTeMaTHKU U UX BKJIaJ B pa3BUTHE HAYKH.

beckoHeuyHOCTh MHOXKECTBA MPOCTHIX uncen. Yucia u JUIMHBI OTpe3KoB. PannoHanbHble yncia.
[TorpebHocTs B mppanmoHanbHbiXx uncnax. llkoma Iludaropa 3apokaenue anreOpbl B Heapax
apupmernku. An-Xopesmu. Poxnenue OykBenHoi cumBoimku. [1.dDepma, @. Buer, P. [exaprt.
Hcrtopus Bompoca 0 HaxoxJaeHWU (HOpMyNT KOpHEH anreOpandecKuX YpaBHCHHM CTEIICHEH,
o6ompmmx vetelpéx. H. Taprames, Jx. Kapmano, H.X. A6ens, D.l'anmya.llosBrnenue rpadukon
¢byukuuit. P. Jlexapt, I1. ®@epma. Ilpumepsl pazauuHbIX cucTeM KoopAuHAT. 3aaaya Jleonapmo
[Muzanckoro (®uboHayunM) O KpoJukax, uuciaa PuboHayuu. 3ajaya O I[IAXMATHOM JOCKeE.
CXoIuMOCTh T€OMETPUYECKOW mporpeccuu. VCToku Teopuu BEpOSITHOCTEH: CTPAaxoBOE JIENO,
azaptubie urpsl. [1. ®epma, b.I1ackans, f. bepuynnu, A.H.Konmoropos. ®anec, Apxumen. [lnaron
u Apucrorens.Ponbs poccuiickux yuéHsix B pa3Butuu Matematuku: JI.Oinep. H.M.JlobaueBckuid,
[1.JI.YeOpiieB, C. KoBanesckas, A.H.Konmoropos. Maremaruka B pa3zsutuu Poccum: Iletp I,
IIKOJIa MaTeMaTHMYeCKWX W HaBUTAlIKUX HayK, pa3BuTHE poccuiickoro ¢uota, A.H.Kpbuios.
Kocmuueckas mporpamma nu M.B.Kenapim.
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