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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA OOECIIEYMBACT U3YUYCHHUE APYTUX AUCIUIUIMH KaK €CTeCTBEHHO-
HAyYHOTO, TaK M TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO st
MpPOJOJKEHUS O00pa3oBaHWs W IS TOBCEAHEBHOW KW3HU. PaszButue vy
OOy4YaromMXcsi HAy4YHbIX TIPEJICTABICHUA O TMPOUCXOKICHUU U CYLUIHOCTH
anredpanyeckux abCTpakiuii, crnoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKoun
SBJICHUH M TPOLECCOB B TPUPOJE M OOLIECTBE, POJIM MaTEMaTHUYECKOIO
MOJICJTMPOBAHUS B HAYYHOM TIO3HAaHWUM W B TMPAKTHKE CHOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOAMMBIX
JUIs aJanTaldd B COBPEMEHHOM IM(ppoBoM oOmecTBe. M3yueHue anredpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIIOAaTh, CpaBHUBAaTb, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyer KPUTHYIHOCTH MBIIICHHS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBHUS, BBIBOJABI, (HOPMYIHPOBATH
yrBepxacHus. OcBOoeHHE Kypca anreOppl 00ecrednBaeT pa3BUTHE JOTHYECKOTO
MBILUICHUST OOYYaroIIMXCs: OHHM MCIOJNb3YIOT JEAyKTHUBHBIE W WHIAYKTHBHbBIE
paccyxJeHus, o00OIeHne U KOHKPETH3allhI0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenune anrebpe mpearnosaracT 3HAUYUTENBHBIM OOBEM CaMOCTOSTEILHOMN
JESTEIIbHOCTH  OOYYaroIUXCs, TMOATOMY CaMOCTOATEIbHOE peIIeHHue 3ajad
00y4aroLUMUCS SBJSIETCS pealin3aluen AesiTeIbHOCTHOTO MPUHIUIA O0yYEeHHUS.

B cTpykrype mnporpammsl y4eOHOro Kypca «Anrebpa» yriyO0naéHHOTo
U3YyYEHHUS OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Yncna W BBIUYUCICHUA», «ANreOpanyecKkue BBIPAXKCHUs», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAECTCs Ha MPOTSDKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJICHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOy4yarouuMmcsi MPUXOAUTCS
JIOTHYECKH PacCy AaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBs3n
C 9TUM B MpOrpamMmy yueOHOTro Kypca «AnreOpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTHUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3ieliaXx MaTeMaTHYeCKOTO
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUI0  OOYYaIOUIUMHUCS  OCHOB
YHUBEPCAJIbHOTO MaTeMaTH4eckoro s3bika. Coaep)kaTelbHOM U CTPYKTYpHOU
OCOOEHHOCTBIO Y4eOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Conmepxxanne mnuHUA «Yucna W BBIYMCICHUS» CIYXKHUT OCHOBOM JJIst
JaNbHENIIET0 U3yYeHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOTO MBILIUICHUS, (OPMUPOBAHUIO YMEHUS MOIH30BATHCS aIrOpPUTMaMHU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl TIOBCEIHEBHOM
KU3HU. PazBUTHE MOHATUS O YMCJIE HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMS
CBSI3aHO C PALMOHAIBHBIMH M HPPALMOHAIBHBIMHU 4HCIaMH, (pOpMUpOBaHHEM



MPEACTABICHUN O JACHUCTBUTEIBHOM 4YHCIE. 3aBEpPUICHUE OCBOEHHUSI YHCIOBOM
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa30oBaHHIo.

Copeprkanue AByX anreOpanvdecKux JIMHUN — «ANTeOpandecKue BhIPAKCHUS)
U «YpaBHEHUS] U HEPABEHCTBa» CMOCOOCTBYET (DOPMUPOBAHUIO Y OOYyHArOIIUXCS
MaTEeMaTUYeCKOro armapara, HeoOXOJAMMOTro Jisi pelleHUs 3a/Jady MaTeMAaTHKH,
CMEXHBIX ITPEJAMETOB U OKpYyXkarolen peabHOCTU. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHMsl yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHATIbHBIX
BbIp&KEHHI. AnreOpa JEMOHCTPUPYET 3HAYEHUE MATEMaTUKH Kak s3bIKa I
IIOCTPOEHUSI MAaTEMAaTHYECKUX MOJENE, ONHUCAHHUS NPOLECCOB U  SIBICHUM
peanbHOro Mupa. B 3amaun oOydeHus anreOpe BXOJAT TakkKe JalibHEHIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIO, B YAaCTHOCTH, JIs
OCBOCHMSI Kypca HMH(POPMATUKH, M OBJIAJICHUE HAaBBbIKAMHU JEAYKTHBHBIX
paccyxnaenui. IlpeoOpazoBaHue CHUMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UIECKON JIMHUU HALEJIEHO Ha MOJyuYeHUe
OOy4YaroIMMUCS 3HAHUN O (YHKUIMSIX KaK BaKHEHIEH MaTeMaTUYECKOW MOJETU
JUTSL ONTMCAHUS M UCCIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u obuectBe. M3yueHue marepuana crnocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCIIOIB30BaTh PA3JINYHbIE BBIPA3UTEIBHBIE CPEICTBA SI3bIKA MATEMATUKU —
CJIOBECHOT'O, CMMBOJIMYECKOTO, Ipa)MuecKkoro, BHOCUT BKJIaI B (popmMupoBaHHe
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

YriyOnéHHbIi KypcC anreopsl XapaKTEepU3yeTcs M3yYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJOB
pemieHuss 3amad. Ausrebpa sBJIS€TCS A3BIKOM JJI  ONMHUCaHUA OOBEKTOB W
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTreMaTH4ecKoro Mozaenuposanus. Ilpu
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIIOUEHHH M MPHUHATHIE B anredpe
OpaBWia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBATh U JIOKA3bIBAaTh CYXACHUS, pa3BUBAIOT MATEMATUYECKYIO HHTYHUIIHIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTMYECKHUX IMOCTPOCHHM M ydaT WX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO M3 BEOYLIUX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YUYarOIIUXCSl.

CornacHo yueOHOMy IMiaHy B 7-9 Kjaccax u3ydaeTcsi Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIOLIUME OCHOBHBIE pa3felibl COACpKAHMUS:
«Yucna u BBIUMCICHUN», «ANTeOpanyecKkue BBIPAKEHUSN», «YPaBHEHUS W
HEpPaBEHCTBA», « DyHKIUW.

Ha uzyuenue yueOHOTO Kypca «Anredpa» orBoautcs 408 yacos: B 7 Kiacce
— 136 yacoB (4 gaca B Henento), B 8 kiacce — 136 vacoB (4 yaca B Henelnwo), B 9
Kkiacce — 136 yacoB (4 4aca B HEJIEINIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BIYMCICHUA

Pannonansabeie uyucia. CpaBHEHUE, YNOPSAOYMBAHHE U apU(PMETUUECKHE
JEUCTBUS C PAallMOHAIBLHBIMU YMcaaMy. YuciioBas nmpsiMasi, MOJ1yJIb YHCIIA.

CreneHb C HaTypajJbHBIM IOKa3aTeleM M €€ CBOWMCTBA. 3alHUCh YKCIA B
JNECATUYHON MO3UIUMOHHON CUCTEME CUHUCIICHHUS.

Pemenne TekcTOBBIX 3a7a4 apupMeTHUECKUM criocoboM. Perienue 3anau u3
peanbHON MPAKTUKHU HA YacTH, HA JpoOU, HAa MPOLIEHTHI, IPUMEHEHUE OTHOLIEHUMN
U TpONOpUMH MpU pPEHIeHUH 3a/lay, pPElIeHHE 3aJady Ha JBWXKEHHUE, padorty,
MTOKYITKH, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie n cocraBHble 4ncia. YETHble M He4yETHbIE uncia. [IpusHaku
nenmamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpuznaku neIMMOCTA CYMMBI H
IIPOU3BEACHUSA LIEIIbIX YHCEII IIPU PELICHUU 3a/1a4 C IPAKTUYECKUM COJIEPKAHUEM.

Haubonpmuii o0muii genuTenb 1 HauMeHbllee o011ee KpaTHOE JABYX UYHUCEIL.
B3anmno npocteie yncna. Anroputm EBknnaa.

Jenenue ¢ octaTtkoM. AprudMeTHIECKHE ONepallii HaJl OCTaTKaMHU.

AJredpanyeckue BbIpaKeHHs

BelpaxxeHre C IEepeMEHHBIMU. 3HAYEHHE BBIPAKEHHUS C IEPEMEHHBIMU.
[TpencraBieHne 3aBUCUMOCTH MEKy BETUYMHAMU B BUJE (POPMYJIBL.

ToxnectBo. ToxaecTBEeHHbIE TPEOOPA30BAHMS ANTreOpanueCKIX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUA. CTENEHb OJHOWICHA.

MHuorounensl. MHorouseH crasgaptHoro Buaa. CreneHb MHOTOWIEHA.
CrnoxxeHue, BbIYMTaHUE, YMHOKEHHE U JeieHrue MHorouseHoB. IIpeoOpa3zoBanue
LIEJIOTO BBIpaXKeHUs B MHOTOWIEH. KOpHM MHOrO4JIEHa.

@opMyJIbl COKPAIIEHHOTO YMHOKEHMS: KBaAPAT CYMMBI U KBaJpaT Pa3HOCTU
JIBYX BBIpAXECHHH, Ky0 CyMMBI W KyO pa3sHOCTH JBYX BBIPOXECHHH, Pa3HOCTh
KBaJpaToB JBYX BBIPAKCHUM, MPOU3BEICHHE PA3HOCTM U CYMMBI JBYX
BBIPQXEHHI, CyMMa U pa3HOCTb KyOOB JIBYX BBIpa)KE€HUII.

PasnoxeHne MHOrouwieHa Ha MHOKUTENIU. BbiHEceHne 001Iero MHOXKHUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBuenue ¢ ogHoi nepemenHoil. Kopenb ypaBHenusi. CBOCTBa ypaBHEHUM
C OJHOM TIEpEMEHHOW. PaBHOCWJIBHOCTP ypaBHECHUW. YPABHEHUE  KaK
MaTeMaTU4YEeCKasi MOJAENb PEAJIbHOW CUTYallNH.

JIuHelHOe ypaBHEHHE C OJHOM MEPEMEHHOU. UMCIO KOpHEH JIMHEWHOIO
ypaBHEHMs. PenieHue TEKCTOBBIX 3aJad C IOMOIIbIO JIMHEWHBIX YPAaBHEHUM.
JIuHeliHOE ypaBHEHHE, COIEpKALIEE 3HAK MOYJIS.

VYpaBHenue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEHHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JBYMsS IE€PEMEHHBIMHU.



['paduyeckuii MeTo[ pEIICHUS CHUCTEMbl JIMHEHHBIX YypaBHEHUM C JABYyMS
NEpEMEHHBIMU. Pernienne cucTteMm JIMHEWHBIX YPaBHEHUUM C JBYMs MEPEMEHHBIMU
METOOM TIOJICTAHOBKM M METOJIOM cioxeHus. (Cucrema ABYyX JIMHEMHBIX
YPaBHEHMI C IBYMS IIEPEMEHHBIMU KaK MOJENb PEAIbHON CUTYaIINH.

DOyHKIMHA

Koopaunara Touku Ha npsimoil. YuciioBble NPOMEXKYTKH. PaccTosiHue Mexmy
JBYMsI TOUKaMU KOOPAUHATHOMN TIPSIMOMA.

[IpssmoyrosibHast cucreMa KoopAauHaT. AOcuucca WM OpJAWHAaTa TOYKH Ha
KOOPJIMHATHOM 1ockocTh. [Ipumepsl rpadukos, 3aganHbix Gopmynamu. Urtenue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAJIbHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHatue (yHKIuM.
OyHKIMS Kak MareMarhueckas MoOJeNb peanbHoro mpouecca. (OO0nacTb
omnpeneneHuss W o6nacte 3HaueHW ¢QyHKkuuu. CnocoObl 3agaHus (PyHKIUU.
I'padux bynkuuu. [ToHATHS MakCUMyMa U MUHUMYMa, BO3PACTaHUS U YOBIBAaHUS
Ha IPUMEPAX PEAIBHBIX 3aBUCHUMOCTEN.

Jluneninas Qyukus, e€ cpoiictBa. ['padux nunHeitHoM QyHkiuu. ['padux
¢yuknuu Y = |X|. Kycouno-3aganubie GyHKIIHN.

8 KUIACC

Yucaa v BBIYMCICHUA

KBaapatubeie kopHU. ApudmMeTrHuecKknii KBaApaTHBI KOPEHb M €ro CBOMCTBA.
[TonssiTe wWppanMoOHAIBLHOTO 4Yucaa. JIeWCTBUS C UPPAlMOHAIbHBIMH YHUCIIAMMU.
CBoiicTBa IEUCTBUN ¢ HPPALHOHAIBHBIMYA YHiciIaMu. CpaBHEHNE HPPALMOHAIIBHBIX
YHCEII.

[IpencraBmeHuss O pACHIMPEHUSIX YUCIOBBIX MHOXKECTB. MHOXeCTBa
HATypaJIbHBIX, LEJIbIX, PAIMOHAJBHBIX, JACHCTBUTEIbHBIX uyucen. (CpaBHEHUE
yucell. YucaoBble POMEXKYTKH.

HevictBuss ¢ ocrtatkamu. Ocrtatku creneHen. lIpuMeHeHHE OCTaTKOB K
PEILICHUI0 YPAaBHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a]1a4.

Pa3mepsl 0OBEKTOB OKpPYXAIOMIEr0 MHpPA, UIHUTEIBHOCTh MPOIIECCOB B
oKpy»karoeM Mupe. CTaHIapTHBIN BUJ YKCIIA.

AsredpanyecKue BbIPAKEHUSA

AnrebOpandeckas apoOb. JlomycTuMbIe 3HAUYEHUS TEPEMEHHBIX B JPOOHO-
paIMOHAIBHBIX  BbIpaKeHUsIX. (OCHOBHOE CBOWMCTBO anreOpanveckoil IpoOwu.
CnoxxeHune, BBIYMTAHUE, YMHOXXEHHUE U JCJIICHHE alreOpandeckux JapoOeH.
Brinenenue 1enoi yactu aaredpandeckoit 1poou.

PaumnonanbHbie BBIPAXKEHUS. ToxecTBEHHbIE npeoOpa3zoBaHus
PaLMOHAJIBHBIX BBIPAXKECHUMU.

JonycTumble 3HAaY€HHs] TMEPEMEHHBIX B  BBIPAXKEHUAX, COJEPHKALIUX
apu(pMeTHYecKue KBaJpaTHble KOpPHH. TOXIECTBEHHbIE MPeoOpa3oBaHUS
BBIPKEHUI, CoiepkKalnX apupMeTUIECKUe KBAPATHbIE KOPHH.

Cremmenp C T1eMBIM  TIOKazaTenemM U e€ cBoucTBa. [IpeobpazoBanme
BBIPAKECHUN, COJICPIKAIINX CTEIICHU.



YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmysna KOpHEW KBAJApPATHOTO YpPAaBHEHHS.
KonnuecTBO IeMCTBUTENBHBIX KOPHEW KBaApaTHOro ypaBHeHHs. Teopema Buera.
YpaBHEHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBAJpPaTHBIM
ypaBHeHUsIM. KBasipaTHOE ypaBHEHHE C TapaMeTpoM. PellleHne TEKCTOBBIX 3a/1a4 C
MTOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JpoGHo-paninoHanbHble  ypaBHeHUs. PemieHue  apoOHO-paliMOHAIBHBIX
ypaBHEHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAlMOHAIBHBIX
ypaBHeHUH. ['padnueckast HHTepIpeTalsl ypaBHEHH ¢ 1ByMs IEPEMEHHBIMU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

Hepasenctso ¢ nepemenHon. Ctporue u HeCcTporue HepaBeHcTBa. ClOKEeHHE
M YMHOXXECHHME YHUCIOBBIX HEpaBeHCTB. OILICHMBAHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelIeHHM HEPABEHCTBA C OJHOW INEpeMEHHOM. MHOXECTBO
pelIeHN HepaBeHCTBAa. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHeliHOEe HEPaBEHCTBO C OJHOM IEPEMEHHOM M MHOKECTBA €0 PEILICHUM.
Pemenue MTMHENHBIX HEPABEHCTB € OJHOM IepeMeHHOM. CUCTEMBI U COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM. PelieHue TEKCTOBBIX 3a1ay C
MMOMOIIBIO JINHEWHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DOyHKUIMHA

OO6usacTh onpeaeneHnst 1 MHOXECTBO 3HaueHU (pyHkunu. CrocoObl 3a1aHus
¢bynkuunid. I'paduk dynkunn. Urenue cBoiicTB pyHkunu no e€ rpaduxy. [Ipumepsr
rpadukoB (yHKLIHMA, OTPaXKAIOIIMUX peabHbIE MPOLECCHI.

Jluneitnas Qyskuus. DyHKIUM, ONUCHIBAIOIIUE TMPSIMYI0 M OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oyrkmun y = kx, y = kx + b, y = kix, y = x3, y = VX, Y = |X| u ux cBoiicTBa.
KycouHno-3anannsie GpyHKIUN.

9 KIIACC

Yucaa v BIYMCICHUSA

Kopenb nNn-it crenenu u ero cBoicTtBa. CTeneHb C palMOHAIBHBIM
IIOKa3aTeseM U €€ CBOMCTBA.

AsredpanyecKue BbIPAKEHUSA

ToxxmecTBeHHbIE TIPEOOpa30BaHUsl BBIPAKECHHM, COJEp)KalUX KOpPEHb N-i
crenieHu. TOXIeCTBEHHBIE TPEOOPa30BaHUS BRIPAKECHHM, COJCPIKANTUX CTETICHD C
PaLMOHAJIBHBIM [TOKA3aTEJIEM.

KBanparnueiii TpéxwieH. KopHu kBaapatHoro tpéxuneHa. PaznoxkeHue
KBaJpaTHOTO TPEXUJICHA HA JINHEWUHBIE MHOKUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpatHsie ypaBHeHUs. [IpuMepbl TPUMEHEHUIT METOAOB PABHOCUIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpadUyYecKoro MeToAa MNpU PEIICHUH
ypaBHEHU 3-i1 u 4-11 CTENEeHEe.

Pemenue qpoOHO-parmoHAIBHBIX YPaBHEHUH.



Pemenue cucreM ypaBHEHHI C ABYyMs IIEpEMEHHBIMU. Pemenue npocrenmmx
CUCTEM HEJIMHEHHBIX YpaBHEHHUU C JABYMs IEepeMeHHbIMH. ['paduueckuii meron
pelIeHUsT CUCTEMBl HEJIMHEHHBIX YpPAaBHEHUN C JByMs IepeMeHHbIMU. Cucrema
JIBYX HEJIMHEWHBIX YPAaBHEHMM C JBYMsS IIEPEMEHHBIMU KaK MOJENb PEAIBHON
CUTYaIlNH.

Uucnossle HepaBeHCTBA. PellleHne NMHEMHBIX HEPaBEHCTB. [[0Ka3aTenbCcTBO
HEPaBEHCTB.

KBagpaTHple HEpaBeHCTBA C OJHOM IepeMEHHOM. PemieHue KBaapaTHBIX
HEPaBEHCTB rpa)MyecKUM METOJOM M METOJIOM HMHTEPBaJOB. MeTOJ MHTEPBAJIOB
JUISl pallMOHAIBHBIX HEpaBeHCTB. [Ipocrelinne HepaBeHCTBA C TapaMeTPOM.

Pemienne TEKCTOBBIX 3a/1a4 € TOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ nAByms IepeMEHHBIMH. PemieHne HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHCTeMBl HEpPAaBEHCTB C JBYMsS IepeMeHHbIMU. ['paduueckuit
METOJ PEILIECHUSA CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMMU.

DOyHKUIMHA

Oynkuuga.  CpoilctBa  QyHKUMH:  HyJId  (QYHKIUHM,  [POMEXKYTKH
3HAKOIOCTOSHCTBA (DYHKIMHU, MPOMEXYTKHA BO3pacTaHUsi U yObIBaHUS (DyHKLIHUH,
4yETHBIE U HEYETHBIE (PYHKIIMH, HAauOOJIbIlIee U HAMMEHbIIEEe 3HaUeHUs (DYHKLIUU.

KBagpatnunas ¢Qynkmaus u e€ cBoiicTtBa. Hcmonb3oBaHHe CBOMCTB
KBaJpaTuyHOW  GyHKUMKM 17 pemienus  3amad.  [loctpoenwe  rpaduka
kBagpatnyHo (¢yHkumuu. IlomokeHne rpaduka KBaapaTUYHOM (PYHKUIUU B
3aBHCHMOCTH OT & koo duirento. padukn byHkimii y =ax2, y = a(x —m)?u'y
= a(x — m)* +n. [octpoerue rpadnkoB HyHKIMIA ¢ MOMOIIBIO MPEOOPA3OBAHHIA.

Hpo6Ho-nuuelinas Gynkuus. McenenoBanue GyHKIMA.

®ynkus Y = X' ¢ HaTypalbHBIM TIOKa3aTeneM N U eé rpaduk.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPeccum

[TonsitTue 4yucinoBoil mocnenoBarenbHOCTH. KoOHEuHble U OECKOHEUYHBIE
nocyeoBaTenbHOCTH.  OrpaHMyYeHHas  MOCJIEN0BAaTEIbHOCTb.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  mociieoBaTebHOCTh.  CrocoObl  3a7aHus
MOCJIEI0BATEIBHOCTH: OMUCATENbHbIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYIBI N-TO
YJIEHA, PEKYPPEHTHBIN.

Apudmernueckass W reomeTpuueckas mnporpeccun. CBOWCTBa UJIECHOB
apupMeTnyeckoil u TeoMeTrpuueckoil mporpeccuii. Dopmynabl N-TO 4jeHa
apupmMeTnyecKkoil U reomeTpuueckor mnporpeccuid. opmynbl CyMMBbI MEPBBIX N
YJICHOB apu(PMEeTHUEeCKOM M Te€OMETPUUECKO mporpeccuil. 3ajlayu Ha MPOIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBineHre O CXOAUMOCTH IIOCIENOBATENBHOCTH, O CYMMHUPOBaHUU
0ECKOHEYHO yObIBaIOIIEH reOMETPUUECKON IIPOTPECCUH.

Merton MaTEMaTUYECKON VHAYKIUH. [Ipocrenimme MIPUMEPBL.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI YUHEEHOI'O
KYPCA «AJITEBPA» HA VIJIYBJIEHHOM YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JInYHOCTHBIE Ppe3yJIbTATBI OCBOEHUS MPOrPaMMbl IO MAaTEMaTHUKE
XapaKTEepU3YyIOTCS B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM WHTEpeca K TMPOUUIOMY M HACTOSIIEMY POCCUKCKOM
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHHSIM  POCCHICKHUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMaTUYECKOW WIKOJbI, K MCIOJb30BAHUIO 3THUX
JIOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:kKIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBHITIOJIHEHUIO O0S3aHHOCTEN T'pakJIaHWHA U pealiu3alliid €ro
npaB, TMpPEJICTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYP, SIBJICHUN, TPOILEAYp TPa)KJaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX TPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHMKEHUWA HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YUYEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAHOBKOII Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3adad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHWEM BAXXHOCTM MATEMATHYECKOIO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEM JKU3HU MJIsl yCHEIIHOM NpodeccrHoHaIbHOM
JIEATCIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTHIO K OMOLMOHAJIBHOMY U  AICTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, PacCYXKIECHUM, YMEHHUIO BHUIETh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHoOCTEH HAYYHOI'O IIO3HAHUA:

OpUEHTAlMe B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YENIOBEKA, MPUPOJIBI U
oOIecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HAayKH Kak cCQepbl YeI0BEUYECKOU
JIEATEIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH JJISI Pa3BUTHSl LUBUIN3ALINH,
OBJIQJICHUEM SI3bIKOM MAaTEMaTHKU MU MAaTE€MaTHUYECKOW KYJIbTYpPOH KaK CpeICTBOM
MO3HAHUS MUPA, OBJIAJECHUEM HABBIKAMH HCCIIEN0BATENBCKON JEATEIbHOCTH;

6) ¢pusnueckoro BocnuTaHusi, GOpMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

TOTOBHOCTBIO MPUMEHATh MATEMATUYECKWE 3HAHUSA B HHTEPECAX CBOETO
3I0pOBbsl, BEAEHMUS  3J0pOBOro  o0pa3a JKU3HM  (30pOBOE  MUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, peryJsipHas Qunyeckas



aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBBbIKa pe(IeKCHU, MPU3HAHUEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IIpaBa JPyroro 4ejaoBeka;

7) 3KOJI0TU4€CKOTr0 BOCIIMTAHMS:

OpHMEHTAIIMEN HA MPUMEHEHHNE MaTEeMaTUUYECKUX 3HAHUM ISl pelIeHUs 3a/1a4
B 00J1aCTH COXPAHHOCTH OKPYXaloIlel cpenpl, IIaHUPOBAHUS IMOCTYIIKOB U
OIIEHKM KX BO3MOKHBIX MOCJEACTBUI JIsi OKPYXAIOUIEH Cpebl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX pPeIIeHuUs;

8) ajanTanuM K M3MEHAKINMMCH YCJOBHAM COLMAJBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSAM B YCIIOBUSAX HEONMPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIed, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEO0OXOJIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHUM, (HOPMYIHPOBATH HJICH,
MOHSATHUSI, TUIIOTE3bI 00 00BEKTAX M SBJICHHUSIX, B TOM YHCIIE paHEee HEHU3BECTHBIX,
O0CO3HaBaTh JCPHUIIUTHI COOCTBEHHBIX 3HAHMM M KOMIIETCHTHOCTEH, IJIAHUPOBATH
CBOC pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYalMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHCTBUSA, (OPMYJIMPOBATh M OICHWBATh PHUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOCHHS MpOTpaMMBbI IO MaTéMaTHKE HAa YPOBHE OCHOBHOTO
oOmiero oopazoBanus y o0yyaroiierocsi OyayT cpopMrupoBaHbl MeTaNpeIMeTHbIe
pe3yJabTaThl, XapaKTepU3YIOIIHECs OBJIaJICHUEM YHHUBEPCaTbHBIMHU
MO3HABATEIIHBIMU  JIEHCTBUSIMH,  YHHUBEPCAIBHBIMH  KOMMYHUKATHBHBIMHU
JNEHCTBUSIMU M YHUBEPCATBLHBIMU PETYISATUBHBIMU JICHCTBUSMHU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3zoBble jornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHWW MEXIy TMOHATUSIMH, (HOPMYITUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHWsI iJ1s1 0000IIECHHS 1 CPAaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMymupoBaTh H  TPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIIbHBIE U OTPUIIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOPEUHNS
B (pakTax, JaHHBIX, HAOJIOCHUSX U YTBEPXKACHUSX, MpeiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JIeJaTh BBIBOABI C HCHOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;
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pazOupaTh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIACHUHU (MpsSMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKAa3aTelIbCcTBAa MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI,
OPUMEHSATh METOJ] MaTeMaTUYeCKOM WHIYKIHUHU, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJ1eHus;

BBIOMpaTh crmoco0 penieHus ydeOHOW 3amauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIICHHUsA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ yd€ToM
CaMOCTOSITENTFHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONb30BaTh BOMPOCHI KaK HMCCIEIOBATENbCKUIT WHCTPYMEHT IIO3HAHUA,
(GopMyaMpOBaTh  BONPOCHl,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MpoOIIEMYy,
CaMOCTOSITENTFHO YCTaHABIMBATh MCKOMOE W JaHHOE, (hOPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

MPOBOJUTH IO CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIaHY JKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa,
3aBHCUMOCTEN 0OBEKTOB MEXy COOOI;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAONIONCHMS, HWCCIEAOBAHMS, OKCIEPUMEHTa, OIICHUBATh
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 00OOLICHMIA;

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHUE TIPOIECCa, a TaKXKE BBIIBUTATH
MPEINOJIOKEHHUS O €T0 PA3BUTHUN B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M M30BITOYHOCTH HWH(POPMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBEIOWPATh, aHAJU3UPOBATh, CHUCTEMATHU3UPOBATH MW HHTEPIPETUPOBATH
UH(OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BbIOWpaTh (Qopmy mpenctaBieHuss UWHOOpPMAIMUM W WLIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIUSMU,

OIICHMBATh HAAEKHOCTh MH(POpPMAIUU TIO KPUTEPUSM, MPEIIOKEHHBIM HIIN
chOpMYITMPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJbHbIE Y4eOHbIE JeHCTBUSA

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU H
HEeIsIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THChMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/1auu,
KOMMEHTHUPOBATH MOJTYyUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXXJIeHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IaeMOU TEMBlI,
npoOJeMbl, pellaeMol 3aJaud, BBICKA3bIBATh WJEH, HAllEJICHHbIE HA TOUCK
pelIeHus, COMOCTAaBISATh CBOM CYXKJEHHUSA C CYXKICHUSIMH JIPYTUX YYACTHUKOB
nuanora, oOHapy>KUBaTh Pa3jIM4Me M CXOACTBO MO3UIUN, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;
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IPEJCTaBISTh PE3ybTaThl PELICHUS 3a/lauM, 3KCIEPUMEHTA, UCCIEA0BaHNU,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH;

INOHMMATh U HCIIOJIB30BaTh MPEUMYLIECTBA KOMAaHJHOW M MHIMBUIYaJbHOU
paboThl THpU pEUICHHM Y4YEOHBIX MaTEeMaTHUYECKHUX 3a/Jady, NPUHUMATH IEJb
COBMECTHOM JESTENbHOCTH, IJIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM padoThI,
pacnpenensaTb BUIbl paboT, JTOroBapuBaThCs, 00CYXKIaTh MPOLECC U PEe3yibTar
paboThl, 000011aTh MHEHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPyHHOBBIX (hopMax paboThl (0OCYXKIEHHS, OOMEH MHEHUH,
«MO3TOBbIE€ IMITYpPMbl» W UWHBIE); BBIIOJHATh CBOKO 4YacThb pabOTBl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJIEHAMHU KOMAaH[bl, OLICHHBATh
KauecTBO pe3yJbTaTa M KAaueCTBO CBOEr0 BKJaJa B OOMIMK pe3yapTaT [0
KpUTEpHUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHUMOJICHCTBHUS.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:

BBISIBIIATH MPOOJIEMBI [IJISl PEIICHUS B JKM3HEHHBIX M y4EOHBIX CHUTYallUsX,
OpPUEHTHUPOBATHCS B PA3TUYHBIX MOAXOAaX MPUHSITHS peUIeHUN (MHIUBUIyaIbHOE,
IPYIIIOBOE);

CaMOCTOSITETIbHO COCTaBJISATh IUIAH, aJrOPUTM PEIIEHUs 3aaadd (WJIH €ro
4acTh), BBIOHMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIMIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUpPOBATh M KOPPEKTUPOBATH BAPUAHTHI
perieHuii ¢ yaéToM HOBOM MH(pOpMaIUu.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIaJIETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJISI TIpoIlecca U pe3ysabTara
pelieHrs MaTeMaTUIeCKOM 3a/1aun, CAMOMOTHUBAIUHU U pedIICKCUH;

MPEABUIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYThH IIPU PEIICHUU 3a7auH,
BHOCUTh KOPPEKTHBBI B JCATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJibTaTa JEATECIbHOCTH MOCTABJICHHON LENU U
YCIIOBUSIM, OOBSCHSITh IPUYUHBI IOCTHXKCHUS WU HEJOCTIKCHUSI 11N, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY NMPUOOPETEHHOMY OIBITY;

BBIPKATh IMOIMHU TPU H3YYCHHH MATEMAaTHYECKUX OOBEKTOB U (PaKTOB,
JlaBaTh YMOIIMOHAIBHYIO OLIEHKY PELICHHUS 3a]]a4u.

INPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4yenus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE TPEIMETHBIC
pe3yibTaThl:

Yuciia 1 BbIYHCICHUSA

PannonanpHble yncna.
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[lepexoauTh OT 0AHON (HOPMBI 3aMKMCH YUCET K APYrod (mpeoOpa3oBbIBATH
NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh NOHATHS MHOYKECTBA HATYPaJbHBIX YHCEII, MHOXKECTBA LIEIIbIX
YUCEJ, MHOYKECTBA PALMOHAIBHBIX YHUCEN IPU PENIEHUU 33/ad, NPOBEACHUU
pacCcy X IeHUN U JOKA3aTEIbCTB.

[ToHumMaTh U OOBACHATH CMBICI MO3UIIMOHHOMN 3aMMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSAJOUYMBATH PAllMOHAIIBHBIC YUCIIA.

BrinonHATh, couyeras yCTHbIE W THUCbMEHHBIE TPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHAIBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MpaBUIIa
JIEVCTBHM, MPUEMBI PALIMOHATBHBIX BBIYACICHUM.

BrINOMHATH N1EUCTBUS CO CTETICHSIMU C HATYpaJIbHBIMU MMOKA3aTEIIMHU.

HaxoauTh 3Ha4YeHUs YHUCIOBBIX BBIPAXEHUMN, COAEpKAIIUX pallMOHAIbHBIC
Yyyciia M CTENEHW C HaTypajbHBIM IOKa3aTelieM, MPUMEHSTh pPa3HOOOpa3HbIE
CIIOCOOBI ¥ TPUEMBI BBIUKCIICHUS, COCTABJIATh U OLIEHUBATH YHCIIOBBIC BHIPAKECHHUS
IIPU PEIICHUHU MPAKTUYECKUX 3a7a4 U 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

OkpyryisIiTh  4YMclia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAKTUYECKOM CHUTyallud, BBINOJHATh MNPUKUIKY W OLEHKY pe3yibTaTa
BBIUHCIICHUW, OLIEHKY 3HAYEHWN YHCJIOBBIX BBIPAXKEHUW, B TOM UHCIE IIPU
pELIEHNU NMPAKTUYECKHUX 3a]adu.

Pemiath TekcTOBBIE 3aaun apu(PMETHYECKUM CHOCOOOM, HCIOJIb30BATh
TaOJUIbI, CXEMBbI, YEPTEXKH, JPyTHe CpeACTBa MPEJCTABICHUS JIaHHBIX MPU
pelieHny 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJ]ay, CBSI3aHHBIC C OTHOIIEHUEM
BEJIMYMH, MPOMOPIHOHAIBHOCTBIO BEJIMYMH, MPOILEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPaHUYCHUM, CBSI3aHHBIX CO CBOMCTBaAMU
paccMaTpUBaEMbIX OOBEKTOB.

J1emuMOCTb.

Jloka3pIBaTh ¥ MPUMEHSTH MPH PEIICHUH 3a]1a4 IPU3HAKU JISIMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BEICHHUS LIEJIbIX YHCEN.

PacknaapiBaTh HA MHOKUTEIIM HATYpaJbHbIC YUCIIA.

CB0oOOMHO oOmepupoBaTh TOHITHAMHU: YETHOE YHCIIO, HEYETHOE YHCIIO,
B3aMMHO MPOCTHIC YHCIIA.

HaxoauTe HamOoNbIIMK OOMIMI JEeNUTeTh U HauMEHbIee 00Ilee KpaTHOE
Yyuces U UCIOJI30BaTh X MPU PEIICHUHU 3a1a4, MPUMEHSTh alroputM EBkina.

OnepupoBaTh TOHSATUEM OCTaTKa IO MOMAYJII0, TPUMEHSTh CBOMCTBa
CpPaBHEHMI IO MOJYJIIO.

AnredOpanveckue BbIPAKEHUS

BripakeHus ¢ nEpEMEHHBIMU.

Hcnonp30BaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIMKY, MPUMEHSTH
e€ B Ipoliecce OCBOCHHS Y4eOHOTO MaTepuraa.
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Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHUM NpPHU 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

Hcnonp30BaTh  MOHSATHE  TOXKAECTBA,  BBINOJHATH  TOXIECTBEHHBIC
npeo0pa30oBaHus BBIPAXKEHUH, TOKA3bIBATh TOXKIECCTBA.

MHoOrouneHs!.

BoimonHsATh  mpeoOpa3oBaHUs  EIOrO0  BBIPAXEHUS B MHOTOYICH
MPUBEIACHUEM TTOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BbINONHATS 1elCTBHS (CI0KEHNUE, BBIUUTAHUE, YMHOKEHUE) C OJHOUYIEHAMU
¥ C MHOTOWICHAMH, IPUMEHATH (POPMYJIBI COKPAIIEHHOTO YMHOXEHUS (KBaApaT U
Ky0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JUIsl YIIPOILIEHUS BIYMCIICHHIA.

OCyIeCTBIATh PA3J0KEHUE MHOTOWICHOB HA MHOMKHTEIH C IOMOIIBIO
BBIHECEHUS 33 CKOOKH OOIIEro MHOXHUTEJNS, TPYNIMPOBKHU ClIaraeMbiX, MIPUMEHSIS
(bopMyJIbl COKpPaAIIEHHOTO YMHOKEHHUS.

[TpumensTh npeodpazoBaHusl MHOTOWICHOB JIJISl PEIICHUS PA3IMYHbBIX 3aja4
Y3 MaTEeMaTUKH, CMEXKHBIX IIPEAMETOB, U3 PEAIBHOM ITPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIBHBIMU IIOKA3aTEISAMM UL
IpeoOpa30BaHusl BbIPAKECHUII.

YpaBHeHMs U HEPABEHCTBA

Pemate nvMHENHBIE ypaBHEHUsI C OJHOM IEPEMEHHOW, NPUMEHSs IpPaBUJIa
Iepexo/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIIBHOMY eMmy. [IpoBepsATs, sBiIsieTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[lonOupaTe npuMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JUHEHHOro
YPaBHEHHUSI C ABYMsI IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEHHOTO YpaBHEHUS C
JIBYMsI TE€PEMEHHBIMHU, TMOJIB3YSCh TpadUKOM, MPUBOAUTH MNPUMEPHI PEIICHUS
YPaBHEHHUS.

Pemate cucremspl AByX JIMHEMHBIX YPABHEHUU C ABYMS IEPEMEHHBIMU, B TOM
yucie rpaduIecKy.

CocraBisaTh W peniaTh JHWHEWMHOE YpaBHEHHE WM CHUCTEMY JIMHEMHBIX
YPAaBHEHHUM II0 YCIOBUIO 3aJa4d, HWHTEPIOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4¥ MOJYYEHHBIA PE3yJIbTAaT.

DyHKIMHA

Koopnunate! u rpaguku.

N3o0pakath Ha KOOPAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbL, 3alIMChIBATH YHCIIOBBIE POMEKYTKH Ha
anre0panyecKoM sI3bIKe.

OTrMeuaTh B KOOPAUHATHOM TJIOCKOCTH TOYKH O 3aJaHHBIM KOOPAUHATAM.

DOyHKIWH.

Ctpouts rpaduKu TUHEHHBIX (DYHKLINH.
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OnucelBaTh C MOMOUIbIO (PYHKIMM HW3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMHU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJIWYECTBO, CTOMMOCTD,
IIPOU3BOJUTENIBHOCTbD, BPEMS, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadguueckuii cnoco® MpEACTaBICHUS U aHAIU3a MH(YOpMAaIMH,
U3BJIEKATh U UHTEPIPETUPOBATHh UH(POPMALIMIO U3 TPAPUKOB PEATIBHBIX MIPOLIECCOB
Y 3aBUCUMOCTEM.

Hcnonp3oBaTh cBOWCTBA (YHKIMIA /i aHanu3a Trpa@uKOB peabHBIX
3aBUCUMOCTEN (HyIH (DYHKIMHM, NPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IIPOMEXKYTKHA BO3pacTaHusi M yObIBaHMs (DYHKLMH, HAUOOJbIIEE W HAaUMEHbLIEE
3HAYEHUA (PYHKIUN).

Hcnonb30BaTh rpauku AJIs KCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEH, IPH
pELIeHUH 3a7a4 U3 IPYTuX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HHU.

K xonIity oOy4yenus B 8 kj1acce oOy4aromuiics MOJTyYuT CIAEAYIOUIMEe MPEIMETHbBIC
pe3yibTaThl:

Yucaa v BBIYMCICHUSA

HppanuoHaibHbIE YHUCIA.

[JoHMMaTe W MCHOJB30BAaTh MPEACTABICHUS O PACUIMPEHHH YHUCIOBBIX
MHOECTB.

CB0OOOJHO OorneprpoBaTh MOHATHIMU: KBaJpaTHbIA KOPEHb, apu(pMeTHIECKuit
KBaJPAaTHBII KOPEHb, UPPALIMOHAILHOE YHUCIIO, HAXOAUTh, OLIEHUBATh KBAJpaTHbIC
KOpHM,  HUCHOJIb3yd  TOpH  HEOOXOJMMOCTH  KaJIbKYJSATOP,  BBINOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COAEp)KAUIUX KBaJApPATHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEMN.

Hcnonb30oBaTh HavyallbHbIE MPEACTABICHUS O MHOXKECTBE JIEUCTBUTENBHBIX
yucen JJIsl CPaBHEHUsI, OKPYTJICHUS U BBIYMCICHUN, N300paXkaTh ACHCTBUTEIbHBIC
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

Hcnonp3oBaTh 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBIO JECATHYHBIX
npobeit u creneHeil uncna 10, 3amMcChIBaTh W OKPYIJIATH YHUCIIOBBIE 3HAUYEHUS
peaNbHBIX BEJIUYHH C UCIIOJIB30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1emMMOCTb.

CBOOOHO oOmepupoBaTh MOHATHEM OCTAaTKa MO MOMAYJI0, TNPUMEHSITh
CBOMCTBA CPaBHEHUIN MO MOJYJIFO, HAXOJUTh OCTAaTKA CyMMBbI U ITPOU3BEIEHUS IO
JAHHOMY MOAYJIIO.

AuredpanvyecKue BbIPAKEHUA

JpoGHO-panimoHaIbHbIE BEIPAKEHHUS.

Haxonuth AomycTHUMble 3HAYEHUS MEPEMEHHBIX B JIPOOHO-pALMOHATBHBIX
BBIPAKEHUSAX.

[IprMeHsATh OCHOBHOE CBOWMCTBO PAllMOHAJILHON JIPOOH.

BoinonHaTh puBeAeHUE anredpandeckux Apodei Kk oOlieMy 3HaMeHaTeNto,
CII0’)KEHHE, YMHOKEHHE, JeJIeHUe anreOpandeckux Apooei.
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BrINMOMHATH TOXKIECTBEHHBIE TTPEOOpa30BaHUs PALIMOHAIBHBIX BRIPAKEHUH.

[IpuMeHsTh MpeoOpa3oBaHMs BRIPAKESHUM JJIsSI PEIICHUS Pa3IMYHbBIX 3371249 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATbHON MPAKTHUKH.

Crenenu.

[IpuMeHAT, TMOHSATHE CTENEHH C IEeJNbIM IIOKa3aTeJIeM, BBIMOJHATh
npeoOpa3oBaHUsl BRIPAKECHUH, COJIEPKAITUX CTEIIEHHU C IIEJIBIM ITOKa3aTeIeM.

HpparmoHaibHbIe BEIPOKCHUS.

HaxonuTth momycTrMble 3HaYEHUS TIEPEMEHHBIX B BBIPAKCHUSIX, COACPKAITUX
apupMeTHIECKHEe KBaAPATHBIC KOPHH.

BrITIONTHATE peoOpa3oBaHUsl UPPAIMOHANBHBIX BBIPAKECHUN, HCIOJB3YS
CBOMCTBA KOPHEU.

YpaBHeHHs U HEPABEHCTBA

PemaTes kBasipaTHBIC YpaBHEHUS.

Pemats n1poOHO-paniioHaIbHBIC YPAaBHECHHS.

Pemiarp nuHelHBIC YpaBHEHHS C IapaMeTpaMH, HECIOXKHBIE CHCTEMBI
JUHEWHBIX YpaBHEHUH C IMapaMeTpaMHu.

[IpoBOANTH HCCIIEIOBAaHKS YPaBHEHUM M CUCTEM YpPaBHCHHUH, B TOM YHCIIC C
NpUMEHEHHEM TpaduuecKuxX TMpejacTaBileHUu (ycTaHaBIMBaTh, HMEET JIM
YpaBHEGHHE WJIM CHUCTEMa ypaBHEHUM pEIICHUS, €CJIM HMEET, TO CKOJIbKO, U
npoyee).

[TepexoauTh OT CIOBECHOW (OPMYITMPOBKH 3amadyv K €€ aiareOpandecKoiu
MOJEIA C TIOMOIIBIO COCTaBIICHUS YPaBHEHWUS WM CHUCTEMBbI ypaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a1a4M MOJyUYCHHBIN pe3yIbTarT.

[IpuMeHSATh CBOMCTBAa YHCIOBBIX HEPABEHCTB IS CpPAaBHEHUS, OIICHKH,
pelliaTh JMHECWHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOM W MX CUCTEMBI, JaBaTh
rpaduUecKyr0 WLTIOCTPAIIMI0 MHOXKECTBA pEIICHWH HEpPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DOyHKIUU

[TorumaTe ¥ WCMONB30BaTh (DYHKIIMOHAIBHBIC TOHSITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWMsI), OMPEACNATh 3HaUYCHHE (YHKIMHU TIO0 3HAYEHUIO
apryMeHTa, ONpeeNIATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crtpouth rpaduiky (yHKIUN , OMKUCHIBATH CBOMCTBA YMCIOBOW (DYHKIIUU TIO
e€ rpaduky.

K konIry oOydyeHus B 9 kj1acce oOy4aromuiics MOTyYUT CIASAYIOUINE MPEeIMETHBIC
pe3yJIbTaTHI:
YucJa 1 BBIYUCIEHUS
CB00OOTHO oOmEepUpOBaTh MOHSATUSIMHU: KOPEHb N-M CTENEeHH, CTENeHb C
pallMOHAJIBHBIM  TIOKA3aTeJIEM, HAaXOJIUTh KOpPEHb N-W CTENEHH, CTENEeHb C
pallMOHAJIBHBIM TIOKa3aTeJeM, MCIOJIb3ys MpU HEOOXOAUMOCTH KaJIbKYJISATOD,
MPUMEHATH CBOMCTBA KOPHSA N-U CTENEHU, CTEIICHU C PAllMOHAIBHBIM [TOKA3aTEIEM.



16

Hcnonp30BaTh MOHITHE MHOXKECTBA JAEHCTBUTENBHBIX UYHCEN MPU PELICHUH
3a/1a4, MPOBEACHUH PACCYX ICHUN U 10Ka3aTEIbCTB.

CpaBHUBAaTh M YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJIA, OKPYIJIAThH
JEWCTBUTEIBHBIE YUCTIA, BBINOJIHATh NIPUKUIKY PE3YIbTaTa BBIYMCICHUHN, OLEHKY
YUCJIOBBIX BBIPAYKEHU.

AnredOpandeckue BbIPAKEHUS

CBoOOIHO oOmepupoBaTh MOHATHEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTH
KOpHM KBaJpaTHOI'0 TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA TUHEWHBIE MHOKUTEIIN.

YpaBHeHHS U HEPABEHCTBA

Pewate yMHEMHBIE W KBaJApAaTHBIC YPABHEHMS, YPAaBHEHUS, CBOISIIMECS K
HUM, IpOOHO-paIlMOHAIIbHBIE YPABHEHHUS.

Pemrats HECOKHBIE KBaIpaTHBIE YPABHEHUS C TAPAMETPOM.

Pemiars nMHEVHBIE HEPAaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, U300pa)kaTh pELICHHE HEPAaBEHCTB Ha YHCIIOBOM MpPSIMOH,
3aIUCHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucremsl IBYX JIMHEWHBIX YPaBHEHUM C JIBYMsS IIEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE ABIIACTCSA JIMHEUHBIM.

PemaTe HECOKHBIE CUCTEMBI HEJTMHEUHBIX YPABHEHUH C [TAPAMETPOM.

[TpumeHsTh METO/IBl PABHOCHIIBHBIX MPe0Opa3OBaHMi, 3aMEHBI MTEPEMEHHOM,
rpaduueckoro MeToia Npyu peuieHuu ypaBHEHHUM 3-11 1 4-ii cTeneHex.

Pemlatb  cucTemMbl  JTMHEHWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPaTHOE HEPABEHCTBO, M300paxkaThb pEIIEHHUE CHUCTEMBbI
HEPABEHCTB HA YUCJIOBOM NPSMOM, 3alUCHIBATh PELIEHUE C IOMOIIBI0 CHMBOJIOB.

Pemlatb ypaBHEHHs, HEpPABEHCTBA W HX CHCTEMBI, B TOM 4YHCIE C
OTPaHUYCHUSIMU, HAIPUMEP, B LIEJIBIX YNACIIAX.

[IpoBoauTh HCCENOBaHNS YPAaBHEHUW U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBieHuil (ycTaHaBIUBaTh, HWMEET JIU
YPAaBHEHHME WM CUCTEMA YPAaBHEHUW PEIIEHUSA, €CIIM HMEET, TO CKOJIbKO, U
npoyee).

Pemarh TekcTOBBIE 3alayM  aireOpauvdeckuM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUs YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHMS, HEPABEHCTBA M HMX CHCTEMBI JJISI COCTABJICHUS
MAaTEeMaTUYECKOM MOJEIN pEAIbHOM CUTyallMd WIM IPUKIAJHOM 3aJayy,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIE PE3YJIbTATHI B 3aJJaHHOM KOHTEKCTE.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPeccum

CB0oOOIHO omepupoBaTh MNOHATUSIMHU: 3aBUCUMOCTb, (YHKIHS, Trpapuk
byHKUMH, TpsMas TOPOMOPLMOHATIBHOCTb, JIMHEWHAas (QyHKUUs, oOpaTHas
MPONOPIIMOHAILHOCTD, Mapadosia, runepooia, KyCoOuHo-3aaHHast PyHKIHUS.

HccnenoBats pynkuuio no e€ rpaduky, yCTaHABIMBATH CBOMCTBA (DyHKIIMNA:
00nacTh OMpEENICHUsI, MHOXKECTBO 3HAUYEHUW, HYIH (PYHKIHH, MPOMEKYTKH
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3HAKOIIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHusi M YObIBaHMS, YETHOCTh U
HEYETHOCTb, HAaUOOJIbIIIEE U HAMMEHbILIEE 3HAUEHMSI, ACUMIITOTHI.

Pacno3naBaThe kBajgpaTHuHyto (QyHKUUIO 110 (HopMylie, IPUBOAUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

Omnpenenars nmoyiokeHue rpauka KBaJpaTUUHON (YHKIHMHU B 3aBHCHUMOCTH
oT ¢ K03 PUITUEHTOB.

Crpouts rpapuk KBagpaTWUYHOW  (YHKIMHM, ONMCHIBAaTh  CBOWCTBA
KBaJIpaTUUHON PyHKIIMHU 10 €€ TpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (PYHKIIMU JJI PEIICHUS 3a1a4.

Ha nmpumepe kBagpatudnoit ¢pyHkimu ctpoutsh rpaduk dyakmun Y =af(kx +
b) + ¢ ¢ momomkio mpeoOpazoBanuii rpaduka GyHkmu y=Ff(Xx).

WnmrocTpupoBaTh € MOMOIIBIO TIpauka pealibHYI0 3aBUCUMOCTH WIIU
IIPOLIECC 10 UX XaPAKTEPUCTUKAM.

Apudmernyeckasi M reOMETPUYECKAs MPOrPecCH

CB0OOOJHO ONEPUPOBATH MOHATUSAMU: NIOCIEA0BATENBHOCTD, apudMeTHIecKas
Y TEOMETPUYECKAs IIPOTrPECCHUM.

3amaBaTh IOCJIEJOBATEIBHOCTH Pa3HbIMM CIIOCOOAMHU: OMHUCATEIbHBIM,
TaOJIMYHBIM, C IOMOLIBLIO0 (OPMYIIBI N-T'O WIEHA, PEKYPPEHTHBIM.

BbINONMHATE  BBIUMCIACHHUS C UCHOJb30BaHUMEM (opMysn N-ro  4jeHa
apu(PpMETUIECKON 1 TeOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakatb 4Yi€Hbl MOCIEI0BATEIBHOCTH TOYKAMU HA KOOPAUHATHOM
MJIOCKOCTH.

Pematp 3amaun, CBA3aHHBIE C YKCIOBBIMH IOCJIEIOBATEIBLHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEAIbHOM >KM3HU (C KCIOJIb30BAHUEM KAJIBKYJSATOPA, HU(POBBIX
TEXHOJIOTHUHA).

Pacro3naBaTh W MNPUBOAUTH NPUMEPHl KOHEYHBIX M  OECKOHEUHBIX
NIOCJIEIOBATENBHOCTEH,  OTPAHUYEHHBIX  IOCIEIOBAaTEIBHOCTEH, MOHOTOHHO
BO3pacCTarOMUX (YOBIBAIOIINX ) TTOCIIEI0BATEILHOCTEH.

MMeTh npeacTaBieHUe O CXOAUMOCTH MOCIEA0BATENIBHOCTH, YMETh HAXOAUTh
CYMMY O€CKOHEYHO yOBIBAIOIIECH FreOMETPUUYECKOM MPOTrPECCUH.

[IpumMeHsATh METOX MaTeMaTU4YeCKONM WHIYKUMM NpH PELICHHH 3a]ad.
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7 KJIACC
No KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
11/- HaumenoBaHue pa3jieioB u Korpoas Npaxcrs (uudposBbie)
TEM NIPOrpaMmbl Bcero HbIE yecKkue 06p33OBaTeJIbHLIe
1 padoThI padoThI pecypebl
YUCJIA U BBIYUCJIEHN . bubmuorexa [JOK
1 PaunuonanbpHbIE Yncna 11 1 https://m.edsoo.ru/77e0
(MOBTOpEHMUE) 9b13
bu6mmoreka [IOK
2 OYHKIAN. Koopnuuater n 17 1 https://m.edsoo.ru/77e0
rpaduku. OyHKIIH 9b13
AJITEBPANYECKUE bubmuoreka [JOK
3 BBIPAYKEHUSI. BeipaskeHus ¢ 7 https://m.edsoo.ru/77e0
MIEPEMECHHBIMHU 9b13
YPABHEHU U CHUCTEMBI bubmuoreka [JOK
4 YPABHEHUMU. Jluneiinbie 10 1 https://m.edsoo.ru/77e0
ypaBHCHHS 9b13
UNCJIA 1 BBIYNCJIEHNU L. bu6mmoreka [JOK
5 CrerneHb ¢ HaTypaIbHBIM 6 1 https://m.edsoo0.ru/77e0
MoKa3aTeJIeM 9b13
6  AJIEBPAMMECKHE 23 2 g o0 WT7e0
BBIPAXKEHMS. Muorousners: T E—
AJITEBPAMYECKUE bubmuorexa [JOK
7 BBIPAXKEHU . ®opmyist 14 2 https://m.edsoo0.ru/77e0
COKpPaIIEHHOTO YMHOKEHUS 9b13
bubmuoreka [JOK
8 ;iiﬁ?CiBbquCHEHHH' 10 https://m.edsoo.ru/??eo
9b13
. bubnmnoreka [JOK
9 g)ViIKIEI/H/I. Jluneiinas 16 1 https://m.edsoo.ru/77e0
YHKH 9b13
YPABHEHU U CHUCTEMBI bubmuoreka [JOK
10 YPABHEHUMMU. Cucrembr 14 1 https://m.edso0.ru/77e0
JIMHEHHBIX YpaBHEHUI 9b13
bu6mmorexa [IOK
11 HosToperne, 0606memfe’ 8 1 https://m.edsoo.ru/77e0
cHCTeMaTu3alysl 3HAHWI
9b13
OBHIEE KOJIMYECTBO YACOB I10 136 11 0

ITPOTPAMME



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
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8 KIIACC
Kosau4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3ieiioB U Komrrpo p— (uudpossbie)
n/n  TeM NPOrpaMmbl Beero Hbie ecKme oOpa3oBaTe/ibHbIE
paboTsI paboTsI pecypchl
bubmuoreka [JOK
YPABHEHUA U
HEPABEHCTBA. Hepasenctsa 0 1 Et;gj'/ /m.eds00.ru/6d40
bubnuorexa [JOK
ANCTIA 1 ]?HqHCHEHHﬂ' 17 2 https://m.edsi.ru/6d40
KBagpartsslii KOpeHb
b704
YPABHEHUA 1N bubmuorexa [JOK
HEPABEHCTBA. KBanpatHbie 17 1 https://m.edso0.ru/6d40
ypaBHEHUS b704
AJITEBPAMYECKUE bubmuorexa [JOK
BBIPAXKEHUSL. [IpoGHo- 17 2 https://m.edso0.ru/6d40
paIrMoHaIbHBIC BRIPAKCHUS b704
YPABHEHUA U bu6mmoreka [JOK
HEPABEHCTBA. [Ipo6Ho- 19 2 https://m.edso0.ru/6d40
palOHaIbHbIE YPABHEHUS b704
bu6mmoreka [JOK
OYHKINU 14 1 https://m.edsoo.ru/6d40
b704
AJITEEPAMMECKUE 2 Pipsdim 500 1/6440
BBIPAKEHUS. Crenenu b70 4' ' '
bu6mmoreka [IOK
UUCIIA 1 BBITACTERIA. 6 https://m.edso0.ru/6d40
JenumocTb b704
bu6mmorexa [IOK
[osropenme, 0606memfe’ 16 1 https://m.edso0.ru/6d40
cucTeMaTtu3anus 3HaHUi
b704
OBUIEE KOJIMYECTBO YACOB I10 136 11 0
[TPOI'PAMME
9 KJIACC
N KosmuecTBo yacos JJIeKTPOHHBIE
11/- HaumeHoBaHue pa3jieioB U " . (undposbie)
TeM NPOrpaMMbl Beero H:,ZTPML ecij:zm o0pa3oBaTe/bHbIE
patoTsI patoTsI pecypcsl
bu6mmoreka [IOK
OYHKINU 25 1 https://m.edso00.ru/133d

eaba



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
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YPABHEHUSA 1 bu6mmoreka [IOK
HEPABEHCTBA. KBagpatHbie 15 https://m.edsoo.ru/133d
HEPaBEHCTBA eaba
YPABHEHUSA 1 bu6mmoreka [IOK
HEPABEHCTBA. YpaBHeHus, 25 https://m.edsoo.ru/133d
HEpaBCHCTBA U UX CUCTEMBI eaba
YN CJIOBBIE bubmuoreka [JOK
IMTOCJIEJOBATEJIBHOCTU U 25 https://m.eds00.ru/133d
ITPOI'PECCHUHA eaba
AJITEBPAYECKHUE bu6mmoreka [IOK
BBIPAYKEHUSI. Crenens ¢ 12 https://m.edsoo.ru/133d
palroHaAILHBIM ITOKa3aTeIeM eaba

bu6mmoreka [IOK
Hosropenme, 0606meHPuIe’ 34 https://m.edsoo.ru/133d
cucreMaTrui3anusa 3HaHuu

eaba

OBHIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA
pe3yJbTara
1 Uucna u BBIYUCIECHUS
11 BrimonHsaTe, coderas yCTHble W MHCbMEHHbIE MPUEMBI, apudMeTndecKue
' JEMCTBUS C pallMOHATLHBIMH YU CIIAMH
HaxonuTh 3HaueHHs YHCIOBBIX BBIPAKECHUN, MPUMEHATH Pa3HOOOpa3HbIE
1.2 CcrocoObl W TMPUEMBI  BBIYKMCIICHHS 3HAYCHUH JPOOHBIX BBIPAKCHHM,
coJiepKalx OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU
[lepexoauth OT OHOW (OPMBI 3aIIUCH YHCET K JIPYyroil (mpeoOpa3oBHIBATH
1.3 JNECATHYHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHUHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUYHYIO JPOOD)
1.4 CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAJIBHBIE YUCIIA
1.5 OKpyriaTh uncia
BBIMONHATE TPUKUAKY W OIEHKY pe3ysbTaTa BBIYMCICHUH, OIICHKY
1.6 3HAYEHHUM YHCIIOBBIX BBIPA)KCHWI. BBINOIHATH NEUCTBUS CO CTENECHIMU C
HaTypaJIbHBIMH [TOKa3aTeIIMU
17 [lpuMeHSATh TPU3HAKK  JCIMMOCTH, PA3JIOKEHHE Ha  MHOXKHUTEIH
' HATYPaITbHBIX YUCEIT
Pemate nmpakTHKO-OpPUEHTUPOBAHHbBIE 3aJ[aud, CBS3aHHBIE C OTHOLICHHEM
18 BEJINYHH, IPONOPLUOHATBHOCTHIO BEJIMYMH, HPOLICHTaAMH,
' MHTEPIPETHPOBATh PE3yJIbTaThl pelIeHHs 3ajady ¢ y4ETOM OrpaHUYEeHHUH,
CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPHBAEMBIX 00BEKTOB
2 AnrebpanuecKue BbIpAXKEHUS
21 Hcronp30Bath anredpanvecKkyro TEPMHHOJIOTHIO M CHMBOJIUKY, IPUMEHSTh
' e€ B TIpoIiecce OCBOCHHUS y4eOHOT0 MaTepraia
59 HaxonuTh 3HaueHUs OyKBEHHBIX BBIPQKECHUN NpPU 33JaHHBIX 3HAYECHUSX
' HIEPEMEHHBIX
23 BemmonHATe  mpeoOpa3oBaHUs  IENOTO  BBIPAKEHHWST B MHOTOWICH
' MIPUBEICHUEM TTOIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
54 BbIMONMHATE yMHOXEHHE OJHOYJIEHAa Ha MHOTOYJIeH M MHOTOWIeHa Ha
' MHOTOYJICH, IPUMEHTH (POPMYJIbI KBaJlpaTa CyMMBbI U KBaJpaTa pa3HOCTH
OcCymiecTBIATh Pa3/I0KEHHE MHOTOWIEHOB HAa MHOXKHUTENIU C TOMOIIBIO
2.5 BBIHECEHHMSI 32 CKOOKM OOIIEro MHOXHTENS, TPYNIHPOBKH CIIaraeMbIX,

MpUMEHEHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS
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HpI/IMCHHTB Hpeo6pa3013aHH;1 MHOT'OYWICHOB U PCUICHUA PA3JIMYHBIX 3a1a4

26 U3 MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAJIbHOM MPAaKTUKU
57 Hcnonb30BaTh CBOWMCTBA CTENEHEH C HATypaJlbHBIMU I10Ka3aTeNsIMHU IS
' peoOpa30BaHus BbIPAKEHUN
3 YpaBHEHUS U HEPABEHCTBA
Pemate nuHENHBIE YpaBHEHHsI C OJHOM IEPEMEHHOMW, IPUMEHss IpaBUIIa
3.1 1epexosia OT UCXOJHOTO ypaBHEHUS K paBHOCUIbHOMY eMmy. IIpoBepsts,
ABJISIETCS JIU YUCIIO KOPHEM YpaBHEHUS
39 [TpuMmeHsTh TpadguuecKkue METO/Abl IPU PEIIeHUH JIMHEHHBIX YpaBHEHUH U
' MX CHCTEM
33 [TonGupare npuMmepsl Map 4YHCEN, SBISIOLIUXCS PELICHUEM JIMHEWHOIo
' YPaBHEHMSI C IBYMsI IEPEMEHHBIMU
CtpouTh B KOOPAWHATHOM IUIOCKOCTH TpadUK JTUHEWHOTO YpaBHEHUS C
3.4 OBYMsI TIEPEMEHHBIMH; TOJNB3YSICh TpaQuKOM, TPUBOIUTH TMPUMEPHI
pelleHnsl ypaBHEHUs
35 Pemate cucrembl ABYX JMHEMHBIX ypaBHEHUH C JIByMs NE€PEMEHHBIMH, B
' TOM uHCIie TpaguuecKu
CocraBiATh W pellaTh JUHEWMHOE YPAaBHEHHE MIIM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHH IO YCJIOBHIO 3a/a4d, UHTEPIPETUPOBATH B COOTBETCTBHM C
KOHTEKCTOM 3a/1a4¥l MOJIY4YCHHbIN pe3ybTaT
4 Koopaunats! u rpadpuxu. yHKIun
N300paxkaTb Ha KOOPAMHATHOW MpPsIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJaHHBIM KOOpAWHATaM, JIy4M, OTpPE3KH, MWHTEpBAJIbI, 3alKChIBATh
YHUCJIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe
4.2 OtMmedaTs B KOOpAMHATHOM TUNIOCKOCTH TOUYKH I10 3a/IaHHBIM KOOPIANHATaM
4.3 Crpourts rpaduku nuHeiHbIX QyHKIMA. CTpouTs rpaduk GyHKINU Y = [X|
OnuceiBaTh C TOMOLIBI0 (DYHKIMA M3BECTHBIE 3aBUCHUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOMMOCT,
IPOU3BOIUTENILHOCTD, BpeMsl, 00BEM pabOoThI
4.5 Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa
[Tonumatp rpaguyeckuii croco0® mpeacTaBIeHUs U aHaiIu3a WHGOpMalLuy,
4.6 U3BJIEKaTb W WHTEPIPETUpPOBaTh HH(OpMaLMIO M3 TpapuKOB peaTbHBIX
MPOLECCOB M 3aBUCUMOCTEMN
8 KUIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
0o0pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA
pe3yJbTara
1 Yucna u BBIYUCIEHUS
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11

Hcnonb30BaTh HadaJIbHBIC MPEICTABICHUS O MHOYKECTBE JACHCTBUTEIBHBIX
Yyucen Ui CPAaBHEHMs, OKpYIJIGHUS H  BBIUMCICHUH, W300pakaTh
JICHCTBUTEIIBHBIC YK CIIa TOYKAMU HA KOOPIAUHATHOMN IPSIMOU

1.2

1.3

[TpuMeHsTh MOHATHE apU(METHUYECKOIO KBAJIpaTHOIO KOPHSA, HaXOIUTh
KBaJpaTHbIE KOpPHH, HCHOJB3yd NpU HEOOXOAUMOCTH KAJIBKYIATOP,
BBINIOJIHATh TPEOOpa3OBaHMsI BBIPAKECHUH, COAEPXKAIIMX KBaJpaTHbIC
KOpHH, UCIIOJIb3Yysl CBOMCTBA KOPHEHN

Hcmonp30BaTh 3amicy OOJNBIINX U MAJIBIX YHUCET C IMTOMOIIBIO0 JECITUYHBIX
npobeit u creneHel yucia 10

AnreGpanyecKue BhIpaKeHHs

2.1

2.2

2.3

[IpuMeHSTh TOHSATHE CTENEHW C I[eJbIM IIOKa3aTeJeM, BBITIOTHATh
peoOpa3OBaHUs BEIPAKCHUH, COIEPIKANUX CTEIICHH C IIETBIM TTOKa3aTeIieM
BBINOIHATE TOXKIECTBEHHBIC MPEe0Opa30BaHUs PAIMOHAILHBIX BBIPAKECHUN
Ha OCHOBE IPaBHJ JCHCTBHA HaJ MHOTOYWICHAMH W alreOpandecKuMu
JIpOOSMH

PaCKJIaI[BIBaTB KBaZ[paTHblﬁ TpéX‘-IJIeH Ha MHOXUTCIIN

2.4

[TpumeHsTh IpeoOpa3oBaHuUsl BHIPAKEHUM ISl PELICHUS Pa3IMuYHbIX 3a/1a4
13 MaTEeMaTUKH, CMEXHBIX IIPEMETOB, U3 PEATBHON ITPAKTUKHU

ypaBHeHI/I}I " HECPABCHCTBA

3.1

3.2

3.3

3.4

Pemate nuHEHBIE, KBaJpaTHbIE YPABHEHUS W PALMOHAIBHBIE YPaBHEHHS,
CBOJSILIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMU

[TpoBoaNTH MpoOCTEHIIINE UCCIEA0BaHUS YPAaBHEHUN U CUCTEM YpaBHEHHI, B
TOM YHUCJIe C MPUMEHEHNEM IpaduuecKux mpeacTaBleHui (yCTaHaBIUBATh,
HMECT JIM YPAaBHCHHUC HIJIM CHCTCMaA ypaBHeHI/Iﬁ peuiCHus, €CJIN UMECT, TO
CKOJIBKO, U TIpOYEee)

[TepexoauTh OT CIOBECHOIN (GOPMYIHMPOBKH 3a1aud K €€ anredpandeckoit
MOJZICJIA C IIOMOILIBIO COCTABJICHHS YPABHEHUs WIM CHUCTEMbl YPaBHEHHI,
MHTEPIPETUPOBATh B COOTBETCTBHM C KOHTEKCTOM 3aJa4d MOJYYECHHBIN
pe3ynbTaT

IIpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB [UIsl CPAaBHEHMS, OLEHKH,
peliars JIMHEWHbIE HEPABEHCTBA C OJHOM IIEPEMEHHONM M HMX CHUCTEMBI,
JaBaTh TpaHUUECcKyl0 WUTIOCTPAIL[MI0 MHOKECTBA PELICHUH HEpPaBEHCTBA,
CHCTEMBI HEPABEHCTB

OyHKIMU

4.1

[ToHnMaTh ¥ UCHONBK30BATh (DYHKIIMOHAIBHBIC TIOHATHS M SI3BIK (TCPMUHBI,
CHMBOJIMYECKHE OO0O3HAYCHHS), OMNPEACNATh 3HauyeHWe (QYHKIUH TI0
3HAYCHUIO apryMEHTa, ONPEIeNIATh CBOMCTBA (DyHKIMH 110 e€ Tpaduky

4.2

CrpouTts rpauku 3eMeHTapHbIX (YHKINN BUIA:
y=k/x
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y=k/X, y =x2, y = X3, y = |X|, onHchIBaTh CBOMCTBA YKCIOBON (QYHKIUHU I10 €€
rpaduxy

9 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NpoBepPSIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Uucna u BBIYUCIECHUS
11 CpaBHUBATh U YIOPSAJOYNBATH PAllMOHAJIBHBIE U HPPALMOHAJIBHBIE YUCIIA
BeimonHATe  apudpMeTnyeckue JCHCTBHS C PAlMOHAIBHBIMH YHCIIAMH,
1.2 coueTasi YCTHbIE W IMCbMEHHbIE MPHUEMBI, BBINOJHITH BBIYMCICHHUS C
UpPpaLMOHATIBLHBIMU YK CIIAMU
13 HaxoguTth 3HaueHUs CTENEHEW C LEIbIMM II0Ka3aTelsIMA U KOPHEH,
' BBIUMCIISATH 3HAUEHUSI YUCIIOBBIX BbIPAXKEHUM
14 OKpyrisTh JEHCTBUTENBHBIE YHWCIA, BBINOIHATh NPUKUIKY pE3yJbTaTa
' BBIUNCJICHU, OLICHKY YHMCIIOBBIX BBIPQ)KEHUN
2 VYpaBHEeHUS U HEpaBEHCTBA
51 Pemarp nuHEiHBIE M KBaJpaTHbIE YPAaBHEHHUs, YPAaBHEHUs, CBOISALIUECS K
HUM, IPOCTENIINE APOOHO-PALIMOHAIbHbIE YpaBHEHUS
Pemate cucTemsl IByX JIMHEWHBIX YPAaBHEHMH C JIBYMsI IIE€PEMEHHBIMHU U
2.2 CUCTEMBI [JBYX YPAaBHEHMH, B KOTOPBIX OJHO YpPaBHEHHE HE SBIAETCS
JIMHEVUHBIM
Pemare TekcTOBBIE 3amauM  anreOpauvdecKuM CIOCOOOM C  TMOMOIIBIO
2.3 COCTaBJICHUS YpaBHEHUS WM CHUCTEMbl JBYX YpaBHEHHH C JByMS
NepEeMEHHBIMU
ITpoBoaMTH MpOCTENIINE UCCIEN0BAHUS YPABHEHUI U CUCTEM YpaBHEHMUI, B
54 TOM 4HCIEe C TNpUMEHEHUEM TIpadUyecKux MpeICTaBICHUN (Hampumep,
' yCTaHaBIMBATh, UMEET JM YpaBHEHHE WM CHCTEMa YPaBHEHMH pellieHus,
€CJIM UMEET, TO CKOJIBKO)
Pemate JMHEHHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300paXkaTh
2.5 pEllIeHNe HEPAaBEHCTB Ha 4YHCIOBOW MpSIMOM, 3alMChIBaTh PELICHHE C
ITOMOLIBIO CUMBOJIOB
Pemarp cuctemMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPaBEHCTB,
26 BKJTIOYAIOIME KBAJPaTHOE HEPAaBEHCTBO, M300pa)kaTh PEIICHUE CHUCTEMBbI
' HEPAaBEHCTB HA YMWCJIOBOM NPSIMOM, 3alUChIBaTh PELUIEHHE C IOMOILBIO
CHUMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA IIPU PELICHNUN PA3IMYHBIX 3a7a4
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3 OyHKIIUN
Pacnio3HaBath (pyHKIMHM W3yueHHBIX BUAOB. [lOKa3bIBaTh CXEMaTHYECKH
31 pacIioyio’keHNe Ha KOOPIWHATHOM IUIOCKOCTH TIpadUKOB (YHKIWH BUjA:
' y=kx, y=kx+b, y=k/x, y=ax’tbx+cC, B 3aBUCHMOCTH OT 3HAYCHHI
K03 PHUIMEHTOB, ONTUCHIBATh CBOMCTBA (hyHKIIUIA
39 [Toka3piBaTh CXEMATHUYECKH DPACIOJIOXKECHHE HA KOOPAMHATHON IUIOCKOCTH
' rpadukoB Gynkmuit Buga y = VX, Y = |X| 1 onuchIBaTh CBOMCTBA (PYHKITUI
33 Crtpouth 1 M300paxaTh CXEMaTHUECKH TpapUKU KBAJPATHUHBIX (YHKIUH,
' OTIHMCHIBATh CBOMCTBA KBAIPATHYHBIX (DYHKIUH 10 UX rpadukam
34 Pacrnio3HaBaTh KBaapaTHUHYIO (QYHKIIHIO 110 (POPMYIIe, TIPUBOJAUTE PUMEPHI
' KBaJIPATHYHBIX (DYHKIIUH U3 peaTbHON XKU3HU, PU3UKH, TCOMETPUN
4 Apudmerndeckas ¥ reOMETpUIECKast IPOTPECcCun
41 Pacnio3HaBaTh apu(METHUYECKYI0O M TE€OMETPUYECKYIO IPOrPECCHU IPH
' pasHBIX CII0CO0ax 3aJaHusl
BBINONHATE  BBIYMCICHHUS C HWCIHOJBb30BaHUEM (GOpMysI N-ro  4ieHa
4.2 apu(METHUECKOW M TEOMETPHUYECKOW TPOTPECCHii, CYMMBbI IEpBBIX N
YJIEHOB
43 N300paxaTh dYieHbl MOCIEAOBATEIHHOCTH TOYKAMH Ha KOOPJUHATHON
' IUTOCKOCTH
Pemate 3amaun, CBS3aHHBIE C YHCIOBBIMHU TTOCIIEAOBATEILHOCTSIMH, B TOM
4.4 YuCIe 3aJa4d M3 PEATbHOW KU3HMU (C HCIIOJIb30BAaHUEM KaJIbKYJATOPA,

1M (POBBIX TEXHOIOTHI)
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna v BIYKCICHUS
JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIC, TIEPEXO0 OT OJTHON (HOPMBI 3arucH IpooOei
11 K aApyroil. [loHaTue pamoHanbHOro 4Kcia, 3aluch, CPAaBHEHUE, YIIOPSI0UUBAHHE
PalMOHATIbHBIX YUCEI
12 ApudmeTndeckre ACUCTBUS C PAallMOHAIBHBIMH 4YHclamMu. Pernenuwe 3amau u3
' pealibHOI MPAaKTUKU HA YaCTH, HAa JPOoOH
13 CreneHp C HaTypaJbHBIM TIOKa3aTeleM: ONpeAeTeHHe, Ipeodpa3oBaHue
' BBIPQXXEHHI Ha OCHOBE OINpeAeNieHus, 3aIUCh OOJIBIINX YHCEel
14 [IpouieHThl, 3anUCh MPOLIEHTOB B BUJE ApOOM U poOu B BHUJIE NMPOLEHTOB. Tpu
' OCHOBHBI€ 3a/1a4Ml Ha MIPOLIEHTHI, PEIlICHUE 3a7a4 U3 PEaJIbHOU MIPaKTUKU
15 [IpuMeHeHre NPU3HAKOB ACIUMOCTHU, PA3JIOKEHUE HA MHOXKHMTENIM HaTypalbHbIX
' qucen
1.6 PeanbHbIe 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHas MPONOPIMOHATBHOCTH
2 Anrebpanueckue BbIpaXKEHUS
21 [IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C NEpeMeHHOW. JlomycTuMmble
' 3HAYEHUS IEPEMEHHBIX
59 [IpencraBneHne 3aBUCUMOCTM MEXKIy BeJIMYMHAaMU B  BUAE (HOpMYIIbL.
' Beorarcienus mo Gpopmyinam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPQXKEHUI, TOXKAECTBEHHO PaBHbIE BBIPAYKEHUS
2.4 CBolICTBa CTENEHU C HATYPaJIbHBIM ITIOKA3aTEIEM
95 Opnowiensl n MHorowieHsl. CreneHbp MHorowieHa. CrokeHue, BBIYUTAHUE,
' YMHOXEHHE MHOTOYWJIEHOB
26 @DopMybl COKpAIIEHHOTO YMHOXKEHMsSI: KBaJapaT CYMMBI M KBaapaT Pa3HOCTH.
' ®opmysa pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKHUTEIN
3 YpaBHeHUs
31 YpaBHEeHHE, KOpEHB ypleHeHI/I;{, nmpaBuiia TpeoOpa3oBaHUs  YpaBHEHUS,
PaBHOCHUJIIBHOCTb YPaBHEHUN
3.9 JluHeitHoe ypaBHEHHE C OJHOM TEPEMEHHOM, 4YHCIO KOpPHEW JMHEWHOro
' ypaBHEHUS, PEIICHUE JIMHEUHBIX YpaBHECHUI
33 CocraBieHue ypaBHEHMM IO YCJIOBMIO 3ajayd. PerieHue TEKCTOBBIX 3ajad C
' HIOMOILLIO YPaBHEHUI
3.4 JluneliHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMH U €T0 rpaduk
3.5 CucreMa ABYX JIMHEWHBIX YpaBHEHUU C AByMs NEepeMeHHBbIMU. PemieHue cucrem




27

YpaBHEHMI CIIOCOOOM TMOACTAaHOBKH. llpuMmepsl perieHusi TEKCTOBBIX 33/1ad C
IIOMOILBIO CUCTEM YPAaBHEHMI

4 Koopaunate! u rpadpuku. yHKIMN
4.1 Koopaunara Touku Ha npsMon
4 YucnoBble NpoMEXYTKU. PaccTosHue Mexay ABYMs TOYKaMH KOOPAMHATHOM
' PSIMOI
43 [TpsimoyronbHas cucreMa koopauHat, ocu OX u Oy. Abcuucca U OpiMHATa TOYKH
' Ha KOOPJAMHATHOM MJIO0CKOCTH
44 [Ipumepsr rpadukoB, 3amaHHBIX Qopmynamu. UreHne TpadUKOB peaTbHBIX
' 3aBHCHMOCTEM
4.5 [Tonstue pynkuuu. I'paduk ¢pynxnun. CroiicTBa GpyHKUIMN
4.6 Jlunetinas Gynkuus, e€ rpaduk. ['padux yHkmum y = [x|
4.7 ['padmyeckoe penieHue TMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEWHBIX ypaBHEHUN
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uucna v BBIYUCIECHUS
11 KBanpatuslii kopenb u3 uucna. [loHsatue 00 UppaLMOHATBEHOM YHCIE.
' JlecsiTuuHbie TPUOTMKEHUS UPPATMOHATBHBIX YHCET
CpoiicTBa apupMETHYECKHX KBaJIpaTHBIX KOpPHEH W UX TMPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUM U BBIUHUCICHUAM. JleMCTBUTENbHBIC
qucna
1.3 Crenens c 11e7bIM NIOKa3aTeneM u e€ cBoiicTBa. CTaHaapTHas 3alKiCh YKuciia
2 AnrebpandecKkue BoIpaKeHUS
2.1 KBagparuslii TpEXusieH, pa3ioKeHUEe KBaJIpaTHOTO TPEXUIeHA HA MHOKUTEIN
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO airedpanydeckoit qpodu
2.3 CrnoxxeHue, BRIYMTaHUE, YMHOXKEHHUE, JCIICHHE alreOpandecKkux apooei
24 ParmonanbHble BEIpaXXeHUS U UX ITpeoOpa3oBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, (opMmynna KOpHEH KBaJpaTHOTO ypaBHeHHus. Teopema
' Buera
3.2 Pemienue ypaBHeHMil, CBOAAIIMXCA K JMHEHHBIM U KBAJIPATHBIM
3.3 [Ipocreiime ApoOHO-pallMOHATbHBIE YPAaBHEHUS
I'padmueckas uHTEeprpeTanus ypaBHEHMM C JBYMsS HEPEMEHHBIMH M CHCTEM
3.4 JINHEMHBIX YPAaBHEHUN C JABYMs IE€peMEHHbIMU. [IpuMepbl pelieHuss CUCTeEM

HEJIMHEHHBIX YPABHEHUH C ABYMsI [IEPEMEHHBIMU
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3.5 Pemenne TeKCTOBBIX 3329 aNreOpandeckuM crmocooom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuneiiHble HEpaBEHCTBA C OJJHON NIEPEMEHHOM
3.10 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOU IMEPEMEHHON
4 OyHKIUU
41 [Tonsatue ¢ynkuu. O6nacTh OMpeneNeHus U MHOXKECTBO 3HAUYCHUU (PYHKIIMH.
' Crioco0bl 3a1anust QYHKIUIA
4.2 I'paduk ynkuuu. YreHue cBOHCTB GyHKIUH 1O e€ rpaduxy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX PEATbHBIE TPOIECCHI
44 OyHKIMM, ONUCHIBAIOIIME MPSIMYH0O U O0OpaTHYI MPONOPIUOHATHHBIC
' 3aBUCHUMOCTH, UX TpaduKu
4.5 OyHkumu y =x7, y = Xx?
4.6 Oyukuuu Y = [x, y = |x|
4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHM
9 KIIACC
Kona IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
11 PanmonaneHple 4wncia, WppanoHaJIbHBIE 4YHCIA, KOHEYHbIE W OECKOHEUHBIE
' JECATUYHBIE APOOH
MHOXeCTBO JeHCTBUTENBHBIX 4YHCEN, ACUCTBUTEIbHBIE YHCIAa KaK OECKOHEUHbIE
12 JecATUYHbIe IpoOu. B3anMHO 01HO3HAUYHOE COOTBETCTBHE MEXAY MHOXKECTBOM
' JeWCTBUTENBHBIX YHCEN M KOOpAWHATHOM mnpsMoil. CpaBHEHUE EHCTBUTENBHBIX
qucen
1.3 Apudmerndeckue TeUCTBUS C ICUCTBUTEIHLHBIMH YHCIAMHU
W3mepenus, npulbnvkeHusi, oueHKU. Pa3mepsl OOBEKTOB OKpPYKAIOIIEro MHpA,
14 JUTMTENIFHOCTh TIPOIIECCOB B OKpyKaromeM wMupe. [IpubmmkéHHOe 3HadeHHe
' BEJIMYMHBI, TOYHOCTHh mnpuOmmKkeHus. OkpyriieHue uymcen. [Ipukuaka W OIeHKa
PE3yNbTaTOB BHIYUCIICHUN
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 VYpaBHEHHUsI C OHON TEpEMEHHON
2.2 Jlunentnoe ypaBHeHue. Pemienue ypaBHEHUM, CBOIAIINXCS K JTUHEUHBIM
2.3 KBanpatHoe ypaBHeHue. Perienne ypaBHeHUH, CBOAALINXCS K KBAJAPATHBIM
24 bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHHs ypaBHEHHUM TpeThed W YETBEPTOU
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CTEIEHEN Pa3JI0KEHUEM HA MHOXKUTEIIN

2.5 Pemenue npoOHO-paniMoOHaIBHBIX YPaBHEHUI

2.6 Cucremsbl ypaBHEHUN

2.7 VYpaBHEeHHE ¢ IBYMS IEPEMEHHBIMH U €T0 TpaduK

2.8 Pemrenne cucreM NByX JIMHEHHBIX YPABHEHHUU C IBYMS [IEPEMEHHBIMU

59 Pemienue cuctem AByX ypaBHEHUM, OJTHO U3 KOTOPBIX JIUHEWHOE, a IPYyroe — BTOPO
' CTENEHN

2.10 I'padmueckas nHTEpHIpeTallsl CUCTEMBl YPaBHEHUI C IBYMsI IEPEMEHHBIMU

211 Pemenne TeKCTOBBIX 3329 areOpandeckKuM crocooom

2.12 YwucioBble HEPaBEHCTBA U UX CBOMCTBA

2.13 Pemenue nuHEHBIX HEPABEHCTB C OJIHOM EpPEMEHHOM

2.14 Pemenue cuctem TMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM

2.15 KBanparHble HepaBeHCTBa

516 I'padmueckas wuHTepHpeTansi HEPaBEHCTB W CHCTEM HEPAaBEHCTB C JABYMS
' HEPEMEHHBIMH
3 OyHKIIU

31 KBanpatuunas ¢ynkmus, e€ rpaduk u coiictsa. [lapabona, KOOpaAuHATHI BEPIIUHBI

napaboIIbl, 0Ch CHMMETPHUH 1apadoIbl

3.2 I'paduku pynkuumit y=Kx, y=kx+b u ux cBoiicta

3.3 I'padukn Gpynkimii y=k/x, y = X° u ux cBoiicrsa

3.4 I'paduxu QyHKIMIL , 1 UX cBOICTBaA
4 YucnoBbie IOCIEI0BATEIIEHOCTH

41 OmnpeneneHre U crnocoObl 3aJaHMS YHCIOBBIX IOCIENOBaTeIbHOCTEH. 3agaHue
' MOCJIeI0BAaTEIbHOCTH PEKYPPEHTHOM popMysolt u popmyInoit N-ro yieHa

49 Apudmerndaeckas mporpeccusi. PopMyibsl N-TO YieHa apuPMETHIECKON MTPOTPECCHH,
' CYMMBI TEPBBIX N YICHOB

43 I'eomerpuueckas porpeccusi. @opMyIel N-TO YIeHAa TEOMETPUIECKON TPOTpeccui,
' CYMMBI ITEPBBIX N YICHOB

44 N300parkeHne wieHOB apu(METUUECKON 1 TeOMETPUIECKOM MPOrpeccHii ToukaMu Ha
' KOOPAMHATHOM INIOCKOCTH. JIMHEHHBINA U KCITOHEHIIMAIBHBIN POCT

4.5 Cno’xHbI€ MPOLIEHTHI
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IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpedoBaHMSI

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/JIbHOM MPOrpaMMbl OCHOBHOT0 001IIEro
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh MOHATHAMU: MHOXKECTBO, IMOJIMHOKECTBO, ONEpalUU
HaJ MHOXXECTBAMH;, YMEHUE OIEPUPOBATH OHATUSAMU: Tpad, CBSI3HBINA rpad,
JIEPEBO, LUKII, IPUMEHATh UX MPU PELICHUU 3aJay; YMEHUE HCIO0JIb30BaTh
rpaduyeckoe TMpEACTaBIEHWE MHOXKECTB [UIsl OINHCAaHUS peabHBIX
MIPOLIECCOB U SIBIICHUH, MPHU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

YMeHne omnepupoBaTh TMOHATHSAMHU: OIpEACIICHUe, akCcuoMa, Teopema,
JIOKa3aTeIbCTBO; ~ YMEHUE  paclo3HaBaTh  HWCTUHHBIE U JIOXKHBIC
BBICKA3bIBaHUS, IPUBOAWTH NPUMEPBl W  KOHTPIPHUMEPHI, CTPOHUTH
BBICKA3bIBAaHUS U OTPUIIAHKS BbICKA3bIBAHHI

YMmenne OINNCpHUPOBATH TMOHATUAMU. HATYpaJIbHOC YHCIIO0, IIPOCTOC U
COCTaBHOC YUCJIO, ACIIMMOCTb HATypPaJbHBIX YHCCI, IMPU3HAKU ACITIUMOCTH,
LIeJI0€ YHUCIJIO, MOJYJIb YKcia, OOBIKHOBEHHAsI ApoOb U JecsTHYHas IpoOb,
CTaHJIAPTHBIA BUJ YHUCJIA, PALMOHAIBHOE YMCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHUeCKU KBaJpaTHBIM KOPEHb;, YMEHHE BBHIMONHATH JIEHCTBUS C
YUCJIaMH, CPAaBHUBATH U YIOPSAAOYMBATH YKCJIA, MPEACTABISITH YUCIA Ha
KOOPAMHATHOW NPSAMOM, OKPYIVIATH YHCIIA;, YMEHHE JeNaTh NPUKUIKY H
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTbh MOHATHUSAMHU: CTENEHb C LEJIBIM I10Ka3aTelleM,
apu(dMeTHUECKUIl KBaIpaTHbIM KOPEeHb, MHOTOWIEH, ajredpandeckas 1poob,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOH CTENEeHUu OoJblle
eIMHUIIBI; YMEHHME BBIMOJHATH pacuéTsl Mo QopmyliaMm, MpeodpazoBaHUA
LENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAKEHUN M BBIPAKEHUH C KOPHSMH,
pa3yIoKeHNEe MHOTOWIEHA Ha MHOKUTENU, B TOM YHUCIIE C UCIOJIb30BaHUEM
(dbopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue omnepupoBaTh IMOHSATUSAMHU: YHUCIOBOE PABEHCTBO, YPaBHEHHUE C
OJIHOM NEPEMEHHOM, YMCI0BOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
YMEHHE pellaTh JIMHEHHblE U KBaJpaTHble ypaBHEHUS, APOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
YpaBHEHUH, JTMHEHHbIE HEPABEHCTBA U UX CUCTEMbI, KBaJIpaTHbIE U JPOOHO-
paluMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCJIE IpH
pellIeHnn 3aJa4 W3 JIPYrHuX IpeIMETOB M IMPAaKTUYECKUX 3a4ay; YMEHHE
UCIIOJIb30BaTh KOOPJAMHATHYIO NPAMYI0O M KOOPAMHATHYIO IJIOCKOCTBH JUIS
n300pakeHHsI pellieHU ypaBHEHNUH, HEPABEHCTB M CUCTEM
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YMenue onepupoBaTh MOHATUSAMH: (yHKIMS, rpaduk (yHKUUH, HYIA
(GYyHKINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, HPOMEXYTKH BO3PACTaHMS,
yObIBaHus, HauOonbpIIee W HauMEHbIIEe 3HAUYEeHUS (YHKIHUU; YMEHHUE
ONEPHPOBATh TOHATHSIMHU: TIpsMas MPOMOPIHOHAILHOCT, JIMHEHHAsI
byHkuus, KBaapaTHuHas (QyHKIUS, oOpaTHas MNPONOPIMOHAIBLHOCTD,
napaboJa, runepOoa; yMeHHe CTPOUTh Tpaduku (PyHKITUH, UCIIOIB30BAThH
rpadUKu JUISL OTIPENEJICHUs] CBOWCTB TMPOIIECCOB M 3aBHUCHMOCTEH, IS
pemieHust 3aja4 M3 JPYyruxX Y4eOHBIX TPEAMETOB M PEATbHOM JKU3HHU;
YMEHHUE BBIpaXKaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BETUINHAMHU

YMeHue onepupoBaTh MOHATHSMU: MOCIEI0BATENBHOCTD, apupMeTHYeCKast
U TreoMeTpuyeckas MpOrpeccud; yMEHHE HCIO0Jb30BaTh  CBOMCTBA
1ocjae0BaTeNbHOCTEH, GOPMYIIBI CyMMbl M OOLIEro wieHa NP pelleHUH
3aJa4, B TOM 4YHUCJIE 3a7ad U3 JPYrMX Y4eOHbIX IPEIMETOB M pealbHOMN
KU3HU

YMeHue pemars 3a/1a4i pa3HbIX TUIOB (B TOM YHUCIIE Ha MPOLEHTHI, O U
4acTH, JABWXKEHHE, paboTy, LIEeHy TOBAPOB M CTOMMOCTb MOKYIIOK U YCIYT,
HAQJIOTH, 3aJaud M3 00JacTu YHpaBICHUS JIMYHBIMM U CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTaBISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHUIO 3aJa4d, HCCIENOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh MPaBAOIN0I00HOCTh MOJYYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, MpsiMast, JIyd,
JOMaHasl, Yroj, MHOTOYIOJbHMK, TPEYroJdbHUK, pPaBHOOEAPEHHBIN U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOBHBIN TPEYrONbHUK, MEIHaHa,
Ouccekrpuca " BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOIBHHUK,
napajiesiorpaMM, poMO, IPSIMOYTOJIEHUK, KBAIPaT, TPANeIHs; OKPYKHOCTB,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHUE
pewmiath 3a/7a4d, B TOM YHUCIIE U3 MOBCEJHEBHON >KM3HM, HA HAXOXIACHUE
reOMETPUYECKUX BEJIMYMH C MPUMEHEHHEM H3YyYEHHBIX CBOMCTB (uryp u
¢bakToB

10

11

YMeHue omnepupoBaTh MOHSTUSMHM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IMAPAUIETBHOCTh U NEPNEHAUKYISIPHOCTh HPSIMBIX, YrOJI
MEXy MPSIMBIMH, NEPIEHANKYISIP, HAKJIOHHAS, IPOEKIHs, moo0ue Gpuryp,
N0J00HBIE TPEYTrOJbHUKH, CUMMETPHUsS OTHOCHUTEIBHO TOYKH U TPSIMOM;
YMEHHE paclo3HaBaTh paBEHCTBO, CHUMMETpPHIO U mojodue ¢uryp,
[apaJUIEIbHOCTD U NIEPIIEHIUKYIISIPHOCTD NPAMBIX B OKPYXKAIOILIEM MUpE

VYMeHue omnepupoBaTh MOHATHSAMHU: AJUHA, PACCTOSHUE, Yroi (BeIMYMHA
yria, CAHYC M KOCHHYC yrja TpeyrojbHHKa), IJIONIa/lb; YMEHHUE OLIEHUBATh
pasMepbl IPEMETOB U OOBEKTOB B OKPY’KAIOLIEM MUPE; YMEHUE IPHUMEHSTh
(dbopMyIIbI IEpUMETPA U TUIOMIAAN MHOTOYTOJIBHUKOB, JITUHBI OKPYXHOCTH H
IUIOIAAN Kpyra, oObeMa MPsSMOYroJbHOIO Mapajiesienunesna; yMeHHe
IIPUMEHATH NIPU3HAKH PAaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CyMME YIJIOB
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12

13

14

TpeyrojapbHuKa, TeopeMy Ilucdaropa, TpUTOHOMETPUYECKHE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIOIIAAeH

YMeHue  u3zo0pakarb  IUIoOckMe  QuUTypel W HMX ~ KOMOWHAIWH,
NPOCTPAHCTBEHHBIE ~(QUTYphl OT PYKH, C TIOMOINBIO  YEePTEIKHBIX
WHCTPYMEHTOB M 3JICKTPOHHBIX CPEACTB MO TEKCTOBOMY HMIIU CHMBOJIHHOMY
OTIHCAHHIO

YMeHue onepupoBaTh MOHATHSAMU: MPSAMOYTOJIbHAS CUCTEMa KOOPJMHAT;
KOOpPAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpa Ha
YUCJI0, CKAJSIPHOE IIPOU3BEIACHHUE BEKTOPOB; YMEHHE HCIOJIb30BATh
BEKTOPBI U KOOPJMHATHI I NMPEACTABICHUS TAHHBIX M PEUICHUs 3a/ad, B
TOM YHCJIE U3 IPYTUX YU4EOHBIX MPEAMETOB M pPeaTbHOM KU3HU

YMeHue onepupoBaTh MOHATHAMU: CTOJIOUKOBBIE U KPYTOBBIE AMArpaMMBbl,
TaOJIUIIBI, cpesiHee apu(pMeTHIecKoe, MelnaHa, HauboJIblIee U HAaMMEHbILIee
3HA4YeHUs,  pa3Max  4YMCIOBOrO  Habopa;  yMEHUE  M3BIIEKATh,
MHTEPIPETHPOBATH U MPEOOPa30BhIBATH WHPOPMALINIO, TIPEACTABICHHYIO B
TabJMLax ¥ Ha JuarpaMmax, OTpa)karollyl0 CBOWCTBA U XapaKTEPUCTUKU
pealbHBIX IIPOLIECCOB M SBICHUMN; yYMEHHE paClO3HaBaTh W3MEHYHBBIC
BEJINYMHBI B OKPYKAIOLIEM MUPE

15

16

YMeHue omnepupoBaTh TOHATHUAMHU: CIy4dallHBIA ONBIT  (CIay4yailHbIN
OKCIIEPUMEHT),  3JEMEHTapHOE€  COObITHE  (DJIIEMEHTapHbI  HMCXO.)
CIIy4ailHOTO OIbITa, CIy4yallHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHUE
HaXOJUTh BEPOATHOCTH CITy4aiHbIX cOOBITHI B OIIBITaXC
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMHM COOBITUSMU; YMEHHUE pellaTh 3ajauu
METOZIOM OpPraHHM30BAaHHOIO Iepedopa U C HCHOJIb30BAHUEM IpaBHJIa
YMHOXXEHUS; YMEHHE OLCHMBATh BEPOSTHOCTU pEabHBIX COOBITUH U
ABJICHUM, NMOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITHII B OKpYKalollleM MHpPE W B KU3HU; 3HAKOMCTBO C MOHSATHEM
HE3aBHCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSAX

YMeHue BbIOMpATh MOIXOASIINI M3ydeHHbIM METOJ AJIS PelIeHUs 3a]au,
[IPUBOAUTH IMPUMEPHl MAaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IIpUpOJAE U
JKU3HHM, PACIlO3HABAaTh IIPOSBIICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE,
ONMUCHIBaTh OTJEIbHBIE BBIJAIOIIMECS PE3YNIbTATHI, NOJYYCHHBIE B XOJIE
pa3BUTUS MaTEMaTUKHU KaK HayKH, IPUBOIAUTH MPHUMEPHI MaTEMaTHYECKUX
OTKPBITHH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHON HCTOPUHU
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HNEPEYEHDB 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
1 Yucna 1 BBIYUCIICHUS
11 Harypanbuble u uensie yrcina. [Ipu3Haku 1eIMMOCTH 1ENIbIX YHCEeT
12 OOBIKHOBEHHBIE M JECSITUYHBIE TPOOH, TMPOLEHTH, OECKOHEYHBIC MEPUOIUIECCKHE
npobu
1.3 Panmonanesheie yncna. Apudmernyeckue onepamnuu ¢ paluoHaIbHBIMU YUCIaMU
1.4 JlelicTBUTENbHBIC YnCiia. ApUPMETHIECKHE OTIEPALIUH C JeHCTBUTEILHBIMU YU CIIAMU
15 HpI/I6J'II/I)KéI-£HbIe BBIUMCJICHHUS], IPaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3ylibTaTa
BBIYHCIICHU
2 Anrebpanyeckue BEIpaKESHHUs
2.1 BbykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )
99 Crenens ¢ uenbiM nokaszareneM. CreneHb ¢ palMoHaIbHBIM MOKa3aTeneM. CBoiicTBa
' CTETEHH
2.3 MHorouIeHbI
2.4 AnreGpanueckast 1poOb
25 ApudmeTrueckuili KOpeHb HaTypalbHOM cTeneHH. JlefcTBusic apupMeTHYecCKUMU
' KOPHSIMH HAaTypaJIbHOW CTETIEHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenble u 1poOGHO-panioHanbHble ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH ypaBHEHUI
3.9 Ilensle u npoOHO-palOHAbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemienue TeKCTOBBIX 3a1a4
4 YucnoBble OCIE10BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEILHOCTEH
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyna cia0XKHBIX TPOIEHTOB
5 OyHKIMH
Oyukums, cnocodsl 3aganus Gynkuuu. I'padux pynkuun. O6macTh onpeneneHus u
51 MHOXECTBO 3HaueHui ¢yHkiuu. Hymn dyaknmm. [IpoMexyTkn 3HAKOMOCTOSHCTBA.
o [IpoMeXyTK MOHOTOHHOCTH (YHKUMH. MaKCUMyMBl W MHHUMYMBI (YHKIIUH.
HauOonpiiee 1 HauMeHblee 3HaYeHUE (PYHKINU HAa IPOMEKYTKE
6 KoopauHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlexapTOBBI KOOPAMHATHI HA TJTIOCKOCTH
7 I'eomerpus
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7.1 I'eomerpuueckue GpUrypsl 1 UX CBOMCTBA
1.2 TpeyronbsHUK
7.3 MHOroyrojabsHuKu
7.4 OKpY>XHOCTh U KPYT
7.5 N3mepenune reoMeTpu4ecKux BEIUUYUH
7.6 BekTopsl Ha TI0CKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunartopuka
8.4 MHuosecTBa
8.5 I'padm
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. Maremaruka. Anrebpa: 7-i1 kiacc: 6a30BbId ypOBEHB: yUeOHUK, 7 Kiacc/
Makaperues FO.H., Munmiok H.I'., HemxoB K.M. u gpyrue; noa pen.
TensikoBckoro C.A., AkumonepHoe obiectBo «M3natensbctBo «IIpocBemienue».

2. Marematuka. Anrebpa: 8-if kitacc: 0a30BbIi YPOBEHb: YUeOHUK, 8 Kiacc/
Makaperues FO.H., Munmiok H.I'., HemkxoB K.M. u jgpyrue; noa pen.
TemsikoBckoro C.A., AkinonepHoe obiectBo «M3natenbctBo «IIpocBenienney.

3. MaremaTtuka. Anrebpa: 9-i kiacc: 6a30BbIi YpOBEHB: yueOHUK, 9 kiacc/
Makaperues FO.H., Munmiok H.I'., HemxoB K.M. u gpyrue; nom pen.
TensikoBckoro C.A., AkimonepHoe oduiectBo «M3aarensctBo «lIpocBemnieHue.

METOIUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

Marematuka «Anrebpa 7-9», Meroauueckoe mocodwe K MpeaMEeTHOM
JIMHUA y4eOHUKOB o aynredpe 1O. H. Makapsruesa, H. I'. Mungiox,
K. . HemkoBa u nip, Mocksa «IIpocBemenuey 2023.

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChbI
CETU HHTEPHET
1. bubnurorexa L{IOK: https://m.edsoo.ru/

2.decTrBaNb MeJarorn4eCcKnx 1501 (S)71 «OTKpPBITBIN YPOK»:
https://urok.1sept.ru/
3. Poccwiickas snekTpoHHas 1mkoja: https://resh.edu.ru/

4 InTepakTUBHAS oOpasoBarenbHas OHJIaWH-TIIaThopma
Uchi.ru: https://uchi.ru/


https://m.edsoo.ru/
https://urok.1sept.ru/
https://resh.edu.ru/
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[Ipunoxenue
K paboueit mporpamme OO0
yde0HOTO Kypca « Anredpay

®opmbl yueTa padoueid NporpaMMbl BOCIIUTAHUS B

padoueii mporpamMme Mo MaTteMaTHKe

PabGouass mporpamma Bocmutanusi MBOY «COII Ne 21 wum. C.M.
XOJOMSIHCKOTO»  peaju3yeTcsi  4Yepe3  HUCIIOJIb30BAaHUE  BOCIUTATEIBHOIO
MOTEHIIMAJIa YPOKOB MaTEeMaTUKH.

Ota paboTa OCYIIECTBISETCS B CASAYIOMUX (Hopmax:

e noOyxJeHue oOyyaroumxcs coOdoAaTh Ha YpPOKE OOIIEHPHUHSTHIE HOPMBI
NOBEJICHUS, MpaBuia OOLIECHHS CO CTApIIUMU (IIeAarorndyecKuMu pabOTHUKAaMH) U
CBepCTHUKaMH  (OOydYarOmMMHCS), TPUHLIUINBI  Y4eOHOW  AUCIUIUIMHBI U
camMOOpraHu3allny;

e TPUBJICYCHHE BHUMAHH O0yUYaAIONIUXCS K IEHHOCTHOMY acCleKTy U3ydyaeMbIX Ha
ypOKax MpeIMETOB, SBJICHHUM, COOBITHI uepe3: IEeMOHCTpAIUI0 00yYaroluMCs
OPUMEpPOB  OTBETCTBEHHOTO,  TPAXKIAHCKOTO  TIOBEICHHUS,  MPOSIBICHUS
YeJI0BEKOII0Ms 1 100pocepAeuHoCTH; oOpalieHne BHUMaHHs Ha HPABCTBEHHBIC
ACTeKThl HAYYHBIX OTKPBITUH, KOTOPHIE U3yUalOTCA B JaHHBI MOMEHT Ha YpPOKE;
Ha JesTenell HayKH, MOJUTHUKOB, CBSI3aHHBIX C M3y4YaeMbIMH B JAHHBIA MOMEHT
TE€MaMH, Ha TOT BKJIaJ, KOTOPBI OHU BHECIW B pa3BUTHE HAIIEW CTpPAaHbI U MUDA,
Ha MOTHUBBl HUX TIOCTYNKOB; HCIOJb30BaHUE Ha Yypokax HH(popmauuu,
3aTparvMBaolleil BaXHbIE COLMAIbHbIE, HDABCTBEHHBIE, STHUECKHUE BOTIPOCHI;

e HCIOJB30BaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJEp)KaHUsA y4yeOHOro
npeaMera s (GOPMUPOBaHUSA y OOYYAIOIIHUXCS POCCHMCKHX TPaTUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX W  COLIMOKYJIBTYPHBIX IIEHHOCTEH uepe3 moadop
COOTBETCTBYIOIIMX TEKCTOB [JIsl HW3YYCHHs, MPOOJIEMHBIX CHUTyallid mAJis
00CY»XJIeHHUsI B KJIaCCe;

e WHUIMUPOBAHUE OOCYXICHHA, BBICKA3BIBAHUN CBOETO MHEHHS, BBIPAOOTKU
CBOETO TUYHOCTHOT'O OTHOIICHUS K U3y4aeMbIM COOBITHSIM, JIUIIAM;

e BKIIIOUYEHHE B YPOK HWIPOBBIX TPOIEAYp, KOTOPHIE IMOMOTAIOT MOAAEPKaTh
MOTHUBALIMIO O0OY4YalOIMUXCA K MOJYYEHUIO 3HAHUN, HAJaKUBAHUIO MO3UTHUBHBIX
MEXKIMYHOCTHBIX ~ OTHOLIEHWH B  KJacce, IMOMOTralOT  YCTaHOBJICHHUIO
no0poxenaTeabHON aTMoc(hepsl BO BpeMypOKa;

e NPUMEHEHHE HA YPOKE HMHTEPAKTUBHBIX (POpPM pabOThl, CTUMYIHPYIOIIUX
MO3HABATEJIbHYI0 MOTUBAILIMIO O0YYAIOIINXCS;
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e TPUMEHEHHUE IPYNMNOBOil paboThl UM PabOTHl B Mapax, KOTOPbIE CIOCOOCTBYIOT
pPa3BUTHIO HABBIKOB KOMAaHIHOW pabOThl U B3aUMOJIEHCTBUIO C JPYTHMH
00yJarOIIMHUCS;

e BBIOOpD M UCHOJH30BAaHUE HA YpPOKAaX METOAOB, METOJUK, OKa3bIBAIOIIMX
BOCIIUTATENIFHOE BO3/ICUCTBUE HA JIMYHOCTh B COOTBETCTBUU C BOCHHUTATEIHHBIM
U/IeaioM, LIeJbI0 U 33/1a4aMH BOCTIUTAHHUS;

e MHHUIMUPOBAHHE U MOJACPIKKA UCCIEI0BATEILCKON AEATEIHHOCTH IIKOIBHUKOB
B (hopMe BKIIOUEHHS B YPOK PA3IMYHBIX MCCIEIOBATENbCKUX 3aJaHH, YTO JaeT
BO3MOXKHOCTh OOYYalOIIMMCs MPUOOPECTH HABBIKM CAMOCTOSITEJIBHOTO PEIICHUS
TEOPETUUECKOMN TPOOIIEMBI, TEHEPUPOBAHUS U 0(hOpMIIEHUSI COOCTBEHHBIX TMIIOTE3,
YBOXHUTETBHOTO OTHOIIEHUS K UYXHM HIEAM, IYyOJIMYHOTO BBICTYIIJICHUS,
apryMEHTHPOBAHUS U OTCTaWBAHUS CBOCH TOUKH 3PEHUS;

YCTaHOBJICHHE YBaXKUTENIBHBIX, TOBEPUTENBbHBIX, HEPOPMAIBHBIX OTHOIICHHIMA

MEXIY YUYUTEIEM U YYEHUKAMH, CO3/IaHHE HA YPOKAX AMOIIMOHAIbLHO-KOM(OPTHOM
CpEIBbI.



