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IHHOACHUTEJBHASA 3AIINCKA

Anrebpa sSBIsIETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa30BaHMs: OHA 00ECIIeUnBaET U3YyUCHHE APYTUX
TUCIHMIUINH, KaK €CTECTBEHHO-HAyYHOTO, TaK W TYMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOIOJDKEHUS
o0Opa30BaHMsI U B IOBCETHEBHOM KU3HU. Pa3BUTHE y 00YJArOMIMXCSl HAYYHBIX MTPEICTABICHUHN O MPOUCXOKIACHUH U CYIITHOCTH
anredpanveckux abCTpaKIHii, crroco0e OTpaKeHUsT MaTeMaTHIeCKONH HAyKOH SBICHUI U MPOIIECCOB B MPUPOC U OOIIECTBE,
pPOJIM MaTEeMaTHYECKOT0 MOJECIUPOBAHMS B HAYYHOM TO3HAHMM M B TPAKTHKE CIHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUSI W KAYECTB MBIIUICHHUSA, HEOOXOMUMBIX JJIs ajalTallid B COBPEMEHHOM Iu(poBoM oOmiectBe. M3yueHue
anreOpbpl 0OecTeunBaeT pa3BUTHE yMEHHsS HaOIOAaTh, CpaBHUBATh, HaXOJUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTUYHOCTHU
MBIIIEHHS], CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JAECMCTBHSI M BBIBOABI, (HOPMYJIHPOBATh YTBEPKICHUS.
OcBoenne Kypca anredpbl 00eCreunBaeT Pa3BUTHE JJOTUIECKOTO MBIIIUICHUSI 00YJAIOMIUXCS: OHU UCTIOIB3YIOT ACTyKTUBHBIC
U UHAYKTUBHBIE pACCyXJI€HHs, OOOOIIEHME M KOHKpETH3aluio, a0cTparupoBaHue M aHanoruto. OOydeHue anreOpe
MpenoiaraeT 3HaYUTENbHBI 00bEM CAaMOCTOSITENTFHON JESITEFHOCTH 00YUYaOIINXCsI, TOITOMY CaMOCTOSITENIbHOE PEIICHUE
3a]1a4 SIBJIETCS peau3alueil 1eaTeIbHOCTHOTO MPUHIUIA 00yUeHHUSL.

B ctpykType mporpammbl yaeOHOTO Kypca « Aiaredpay Jjisi OCHOBHOTO O0IIero o0pa3oBaHust OCHOBHOE MECTO 3aHUMAIOT
COZIEp)KaTENbHO-METOANYECKHE JHUHUK: «Yncna W BBIYUCICHUSA», «AnreOpandeckue BBIPAXKCHHS», «YPaBHEHUS W
HEpaBeHCTBa», «DyHkumm». Kaxxaas u3 3TUX cofepKaTeIbHO-METOUIECKIX JIMHUN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET
U3YyYEHHUs Kypca, B3aUMOJEHCTBYS C APYTUMHU €ro JUHUAMU. B xoae n3ydeHust yueOHOro Kypca o0y4aromumMes IpuxouTcs
JIOTUYECKH PacCyXJlaTh, UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3U ¢ 3TUM B mporpamMmy yd4eOHOTO Kypca
«AnreOpa» BKJIIOYEHbl HEKOTOpPbIE OCHOBBI JIOTMKH, IPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiaX MaTeMaTHYecKOTro
oOpa3oBaHMsl W CIIOCOOCTBYIOIIHME OBIAJACHUIO OOYYaIOIIUMHUCA OCHOB YHHBEPCATHLHOTO MATEMaTHUECKOTO SI3bIKA.
CopepkaTenbHOM U CTPYKTYPHOW 0COOEHHOCTHIO YUeOHOTO Kypca « Anredpay sIBISETCS €T0 MHTETPUPOBAHHBIN XapakTep.

Copepxanue TMHUM «HuUCla U BBIYUCICHUS» CITY>KUT OCHOBOM I JAJIbHEHUIIET0 U3y4eHHs] MATeMaTUKU, CIOCOOCTBYET
pPa3BUTHIO Yy OOYYaIOIIMXCSl JIOTHYECKOTO MBILIUICHHS, (POPMUPOBAHMUIO YMEHHMS MOJIb30BAaThCS AJITOPUTMAMH, a TaKKe
NpUOOPETEHUIO TIPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX JJIsSI TOBCEIHEBHON KM3HU. Pa3BUTHE MOHATHS O YUCIE HA YPOBHE
OCHOBHOTO 00Imero o0Opa3oBaHUS CBSI3aHO C palMOHAIBHBIMA W HMPPANMOHAIBHBIMU YUCIaMH, (HOPMHpPOBAHHEM
NPECTABICHUNA O JCHCTBUTEILHOM 4YHCIE. 3aBEpIICHHE OCBOCHHS YHCIIOBOW JMHHHM OTHECEHO K CpeIHeMy oO0IIeMy
00pa3oBaHMIO.



CopepxaHue ABYX anreOpandeckux JHUHUNH — «AJre0panyeckue BBIPAKEHUS» U «YPAaBHEHHS M HEPABEHCTBA»
crocoOCcTByeT (POPMHUPOBAHUIO Yy OOyYalOUMXCd MATEMaTHYECKOTO ammapaTta, HEoOXOAMMOIOo s peUIeHHs 3ajadu
MaTEMaTHKH, CMEXHBIX MPEIMETOB U MPaKTUKO-OPUEHTHPOBAHHBIX 3a7mad. Ha ypoBHe OCHOBHOro oOImIiero oopazoBaHUs
yueOHBII MaTepuaj Ipyniupyercss BOKPYT palllOHAJIbHBIX BbIpakeHUI. AnreOpa 1eMOHCTPUPYET 3HAUCHUE MaTEMaTUKU KaK
A3bIKa JUISl IOCTPOEHUSI MaTEMaTUUYECKUX MOJIENIEH, ONMUCaHus MPOLECCOB U SIBJIEHUI peanbHOro Mupa. B 3amaun oOyueHus
anredpe BXOAAT TakKe JalibHElIIee pa3BUTHE aNTOPUTMUYECKOTO MBIIICHUS, HEOOXOIUMOTO, B YACTHOCTH, ISl OCBOCHHUS
Kypca WH(GOPMATUKU, W OBJIAJECHUE HABBIKAMU JCAyKTHUBHBIX paccyxacHuil. [IpeoOpazoBanue CHUMBOJIBHBIX (popm
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPYECTRBY.

Copepxanue QyHKIMOHANbHO-TpadUUeCKON JTUHUY HalleJIEHO Ha MOIy4YeHUE 00yJarolUMHUCS 3HAaHUM O (PyHKIHAX Kak
BaKHEHIIE MaTeMaTUYECKON MOJAENH /ISl ONMCAaHUS U UCCIIEIOBaHUS pa3HOOOPa3HbIX MPOLIECCOB U SIBICHUM B MPUPOJE U
oOmecTBe. HM3yueHne wmaTepuajsa CIOCOOCTBYET pa3BUTUIO Yy OOYYAIOMIMXCS YMEHHUS HCIOJIb30BaTh pa3IMYHbIE
BBIPA3UTEIBHBIE CPEICTBA SI3bIKA MATEMATHKHU — CIIOBECHBIC, CHMBOJIMUECKUE, TpadudecKkue, BHOCUT BKJIal B (POPMUPOBAHNE
MpeJICTaBICHUI O pOJIM MATEMATUKH B Pa3BUTHH LIMBUIIU3ALUU U KYJIbTYPHI.

CornacHo yuyeOHOMY IulaHy B 7-9 Kiaccax u3y4yaeTcsi y4eOHbI Kypc «AnreOpa», KOTOPBIA BKIIIOUAET CIIEAYIONINE
OCHOBHBIE pa3fielibl cofepkanus: «Uucina u BIUUCICHUSD», «AJIredpanyeckue BbIpaXeHUs», « Y PaBHEHUSI U HEPABEHCTBaY,
«DyHKIIUN.

Ha u3yuyenue yuebHoro kypca «Anredpa» orsoautcs 306 yacon: B 7 kiacce — 102 yaca (3 yaca B Hezeno), B 8 kiacce —
102 gaca (3 yaca B Hezenio), B 9 kiacce — 102 yaca (3 yaca B HeIeIIO).



COIEPXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BIYMCICHUSA

HpoOu 0OBIKHOBEHHBIEC U JIECATUYHBIC, TIEPEXO OT OJHOM (QOpMBI 3amucH apobelt K apyroil. [ToHsTHE paloHaNIBHOTO
41CIia, 3aMUCh, CPABHEHUE, YIIOPSIIOYMBAHUE PAIMOHAIBHBIX YUCEN. ApuPMETHUECKUE NEHCTBUS C pAllMOHAILHBIMU YHCIIAMHU.
Pemenue 3aa4 u3 peanbHON NPAaKTUKU HA YacTH, HA IPOOH.

CreneHnb ¢ HaTypaJbHBIM IOKA3aTEIEM: ONpPEEICHUE, MPeoOpa30BaHUE BhIPAKEHUI HAa OCHOBE ONPEIEICHUS, 3aIlliCh
O0onpmx uucen. IIpoueHTsl, 3anmuch NPOUEHTOB B BUAE APOOM M ApoOM B BUAE MPOLEHTOB. TpH OCHOBHBIE 3a/1auyd Ha
IIPOLICHTHI, PELLICHHUE 3a1a4 U3 PEaIbHOM IIPAKTUKHU.

IIprMeHnenue NpU3HaKoB IEIMMOCTH, PA3JIOKEHNE HA MHOKUTENIA HATYPAJIbHbIX YHACEIL.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi ¥ oOpaTHasi IPOMOPLIMOHATIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

[lepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C MEpEeMEHHOM. JlomycTrmMble 3HaueHUsI nepeMeHHbIX. [IpeacraBnenue
3aBHCHUMOCTH MEXy BEIMYMHAMHU B BHJie (hopMyIibl. Beruncienus no ¢popmynam. IlpeobpazoBanne OyKBEHHBIX BbIpaKEHUH,
TOKJIECTBEHHO paBHbIE BBIPAKEHUS, MpaBuia MpeoOpa3oBaHUS CYMM U IPOU3BEACHUMN, IpaBHUJIa PACKPBITHS CKOOOK U
MPUBEIEHUS TOJOOHBIX CIaraeMbIX.

CBONCTBA CTENEHU C HATYPAIBHBIM OKA3aTEIEM.

OpnHounensl U MHOrowsieHsl. CreneHb MHOrousieHa. Cl0KE€HHE, BBIYUTAHUE, YMHOXEHHE MHOIOYIEHOB. POpMyIbl
COKpAILIEHHOI'0 YMHOXEHU: KBapaT CYMMBI U KBaApaT pasHocTh. PopmyJsia pa3HOCTH KBaApaToB. Pa3inokeHne MHOTOUYIEHOB
Ha MHOKUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOPEeHb YpaBHEHUS, IIpaBUiia IpeoOpa3oBaHusl ypaBHEHUS, pABHOCUILHOCTh YPABHEHU.

JIuHeHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YMCIIO KOPHEN JIMHEMHOIO YPAaBHEHUS, PEIICHUE JIMHEWHBIX YPaBHECHHM.
CocraBieHue ypaBHEHUI 10 YCIOBUIO 3a7a4u. PenieHne TeKCTOBBIX 33/1a4 C TOMOIIbIO YPABHEHHIA.

JIuneitHoe ypaBHEHHME C JBYMsI NEpeMEHHbIMM M ero rpadguk. Cuctema ABYX JMHEWHBIX YpPaBHEHHUHA C JIBYMs
nepeMeHHbIMH. PelieHue cucremM ypaBHEHUH crocoOOM MojicTaHOBKH. [Ipumepsl peleHrs TEKCTOBBIX 3a/lad ¢ MOMOIIBIO
CHUCTEM ypaBHEHHH.



DOyHKUNHA

Koopaunara Toukn Ha npsamoi. Yuciaoseie npoMeKyTKHU. PaccTossHre MexAy IBYMsI TOUKaMU KOOPAUHATHOM IIPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu Ox um Oy. AOcuucca U OopAMHATa TOYKHM HAa KOOPAWHATHOW TIOCKOCTH.
[Ipumeps! rpaduxoB, 3agaHHBIX (GopMynamu. Urenue rpadukoB peanbHbiXx 3aBucuMocTeil. [lonstue dynkumuu. I'padux
¢byukuuun. CoiictBa Gpynkuuii. Jluneiinas pynkuus, e€ rpaduk. ['paduk pyakimn y = |X|. ['paduueckoe perieHne JIMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPABHECHHM.

8 KUIIACC

Yucaa 1 BBIYUCTCHUSA

KBagpatueiit kopenb u3 uucna. [loustue o0 upparnmoHanibHoM uucie. JlecsaTuuHbie TpUOIMKEHUS UPPAIIMOHATBHBIX
yucen. CBoiicTBa apuMeTHUeCKUX KBaJAPATHBIX KOPHEH M WX NMPUMEHEHHE K MPeoOpa30BAHMIO YHMCIIOBBIX BBIPAKECHHUMN U
BBIYMCJICHUAM. [[€ICTBUTEIIBHBIC YHCIIA.

CrernieHsb ¢ 1eNbIM MoKaszaTesieM U €€ cpoiicTBa. CTaHgapTHAs 3aMUCh YHCIa.

AJire0OpanvecKue BbIPaKeHUs!

KBagpaTHbIil TpEXUIIEH, pa3I0KEeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIH.

AnreOpaundeckas npo0b. OCHOBHOE CBOMCTBO anredOpanueckoi npobdu. CroxkeHue, BHIYMTaHUE, YMHOXKEHUE, JEICHHE
anredpandeckux apodei. ParimonanbHbIe BRIPAXKEHHS U UX TTPeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatnoe ypaBuenue, popmyia KopHeH kBaapaTHOTO ypaBHeHUsA. Teopema Bueta. Pemenue ypaBHeHu, CBOASIIUXCS
K JIMHEWHBIM U KBaJipaTHbIM. [IpocTeiiime qpoOHO-paliioHaibHbIe YpaBHEHUS.

I'paduueckass uHTEprpeTanvsi ypaBHEHUM C JABYMSI TMEPEMEHHBIMU M CHUCTEM JIMHEWHBIX YpaBHEHHH C JBYMS
nepeMeHHbIMU. [IpUMepsI pelieHrs CUCTEM HEJTMHEMHBIX YPABHEHUH C IBYMS TIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a1a4 ajare0panyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM nepeMEHHOM. PaBHOCUIIBHOCTE HEPABEHCTB. JIMHEHbIE
HEPaBEHCTBA C OJHON NepeMeHHON. CUCTEMBI TMHENHBIX HEPABEHCTB C OJHOW MTEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkunu. O61acTh ONpEAEICHHs] U MHOXKECTBO 3HaueHui pyHkuuu. CrnocoObl 3a1anust PyHKIUH.



I'paduk pynkiuu. Urenue cBocTB dyHKuu mno e€ rpaduxy. [Ipumepsl rpadukoB GyHKIUN, OTpaKaIOIMIMX pealbHbIC
TIPOIIECCHI.
OyHKIMH, OTHCHIBAIOIINE TIPSIMYIO B OOPAaTHYIO TPOMOPIIMOHATLHBIC 3aBUCUMOCTH, UX rpaduku. OyHKIUU Y = X2, Y =
x3, y = Vx, y=|x|. [paduaeckoe percHre ypaBHEHHiT U CHCTEM YPaBHCHHIA.
9 KJIACC

YucJia v BIYMCICHUSA

PannoHanpHbple 4YMClla, UppalMOHANbHBIE YHCIA, KOHEUHbIE U OECKOHEYHbIE JI€CATHYHBIE IpoOU. MHOXKECTBO
JIEHUCTBUTENBHBIX YUCEI, IEHCTBUTENIbHBIE Y CIIa KaK 0ECKOHEUHBIE JeCITUUHBIE 1poOu. B3auMHO 0/THO3HAYHOE COOTBETCTBUE
MEK1y MHOXKECTBOM JIEUCTBUTEIBHBIX YUCEII U KOOPAUHATHOU IIPSMOM.

CpaBHeHHE JIEHCTBUTENIBHBIX YUCEN, apu(PMETUUECKUE IEUCTBUS C IEHCTBUTEIBHBIMU YUCIaAMH.

Pa3mepsl 00bEKTOB OKpPYKaOLIEr0 MUPA, IITUTEIBHOCTD MPOIIECCOB B OKPYKAIOIIEM MHUPE.

[Tpubnux€HHOE 3HAUEHHE BEJIMYMHBI, TOUHOCTh NpuOmmkenus. Okpyrienue uucen. [Ipukuaka u oneHka pe3ybTaToB
BBIUHCIICHUU.

YpaBHeHUS U HEPABEHCTBA

JIuneliHO€ ypaBHEHME. Penmenne ypaBHEHHM, CBOJSIIMXCS K IUHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHHM, CBOASIIMXCS K KBaapaTHbIM. bukBaapatHoe ypaBHeHHE. lIpumepsl
pelIeHNs YPaBHEHUM TPEThEN U YETBEPTOM CTENEHEN PA3I0KEHUEM HA MHOKUTEIIN.

Pemenue npoOHO-pallMOHAIbHBIX ypaBHEHUH. Pelllenne TeKCTOBBIX 3a/1a4 alreOpaniyeckuM METOI0M.

VYpaBHeHue ¢ AByMsI IEPEMEHHBIMU U ero rpaduk. Pemenue cuctem qByX JTMHEHHBIX YPaBHEHUN C ABYMS IEPEMEHHBIMU.
Pelenue cucrtem AByX ypaBHEHUH, OIHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOpoi creneHu. I'paduueckast uHTEpnperanus
CUCTEMBI YPABHEHHM C IByMs IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4 aaredpanyecKuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenune nMHENHBIX HEPABEHCTB C OHOW MEPEMEHHOM. Pelienre cucTeM JINHEMHBIX HEPABEHCTB C OJJTHOM ITEPEMEHHOM.
KBanpaTHble HepaBeHCTBa. ['paduueckast MHTEpIpeTalusl HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU.

DyHKUNHA



KBagpatuunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaGona, xkoopAuMHATBI BEPIIMHBI MAapadOJbl, OCb CUMMETPHUH
napaboJIbI.

Ipadukn Gpyrxumit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , 1 ux cBoiicTBa.

Yucaosbie NM0OCJIEI0BATEILHOCTH U IPOrPecCun

[ToHsiTHE YUCITOBO MOCIENOBATEILHOCTH. 3a/IaHHE MTOCIIEI0BATEILHOCTH PEKYPPEHTHON (hopMyIoi u GpopMyion N-To
YJIeHa.

Apudpmernueckas U reoMmerpuyeckas nporpeccur. PopMynbl N-ro wieHa apuPMETUYECKOM M TE€OMETPUUYECKOMN
[IPOIPECCU, CYMMBI IIEPBBIX N YJICHOB.

N3o00pakeHne 4ieHOB apu(pMETUYECKON U TEOMETPUYECKOM MPOrpeccHuil TOYKaMU Ha KOOPAMHATHOW IUIOCKOCTH.
JIMHEWHBIN U 3KCTOHEHIHAIBHBIN pOCT. CII0KHBIE MPOLIEHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBLI YYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHUS MPOTPAMMBI YIEOHOTO Kypca « Anredpa» XapakTepu3yrTCs:

1) naTrpuoTHyYecKoe BOCIUTAHME:

NPOSIBIEHUEM MHTEpPECa K MPOLLIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMAaTHKW, LEHHOCTHBIM OTHOILIEHHEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATHUKOB U POCCUHMCKONM MAaTEMaTUYECKOMW IIKOJbI, K MCIOJb30BAHUIO 3TUX JOCTHUKCHHUM B
JIPYTUX HayKax W MPUKIAIHBIX chepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00SI3aHHOCTEH rpakJaHWHA U peau3alluy ero npas, IPeJACTaBICHUEM O MaTEMaTHYECKUX
OCHOBax (PYHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBICHUH, MPOIEAYpP TPa)KJaHCKOTO OOIIecCTBa (Hampumep, BbIOODHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO ATUUECKUX TIPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTIKEHUN HAYKU,
OCO3HAHHUEM BaYKHOCTU MOPAIbHO-ITUYECKUX ITPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3a7ad MaTeMaTHYECKOW HaINpaBJICHHOCTH, OCO3ZHAHHUEM
BAXXHOCTH MaTeMaTHUYECKOro 00Opa30BaHuUs Ha MPOTSHKEHUU BCEH KU3HU ISl yCIEUTHON MpodeCCUOHATBHOMN AeITeIbHOCTU U
pPa3BUTHEM HEOOXOJIUMBIX YMEHUMN, OCO3HAHHBIM BHIOOPOM M MOCTPOCHUEM WHIUBUAYAJIbHOU TPacKTOpHMU OOpa3oBaHUS U
KU3HEHHBIX TUIAHOB C YUETOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K AMOITMOHAILHOMY M JCTETUYECKOMY BOCHPHATHIO MAaTeMAaTHUYECKUX OOBEKTOB, 3ajad, PEIICHH,
paccyXaeHuN, YMEHUIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpHEHTAllUeH B NIEATEIILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYUYHBIX TPEJICTABICHWNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS Y€JIOBEKA, MPUPOJIBI U OOIIECTBA, TOHUMAHUEM MaTeMaTUYeCKOW HayKH Kak c(hephl YeIOBEUECKON NESITEIIbHOCTH,
ATanoB €€ pa3BUTHUA W 3HAYMMOCTH [JI1 Pa3BUTHS IUBWIM3AIMHU, OBJIAJCHUEM SI3BIKOM MATEMATHUKU W MAaTEMAaTHYECKOU
KYJbTYpPOH KaK CPEJACTBOM MO3HAHUS MUPA, OBJIAJICHUEM MPOCTEHIIMMHU HAaBbIKAMU HCCIIE0BATEIbCKON IESITEIbHOCTH;

6) puzuveckoe BocnuTanne, GopMUpPoOBaHKE KYJIbTYPbI 310POBbS U IMOIMOHAJIBHOT0 0JIAT OOy YHS:



TOTOBHOCTBIO MPUMEHATh MATEMATUYECKUE 3HAHUS B MHTEPECaX CBOETO 37J0POBbs, BEIECHHUS 3I0POBOr0 00pasa >KU3HU
(3mopoBoe mHTaHHMe, COaJaHCHUPOBAHHBIA PEXKUM 3aHATHH H  OTHAbIXa, peryspHas (Qusuueckas aKTHUBHOCTB),
c(hOpMUPOBAHHOCTHIO HaBbIKa peICKCUH, TPU3HAHUEM CBOETO IIpaBa Ha OMMOKY M TAaKOTO e MpaBa APYroro 4yeaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIMTAHHE:

OpUEHTallMe Ha NMPUMEHEHHE MaTEeMaTHMYECKUX 3HaHWM Ui pelleHUs 3aJad B 00JaCTH COXPAHHOCTH OKpY’Karoulei
Cpenbl, IJIAHUPOBAHUS TMOCTYNKOB M OLEHKM HMX BO3MOXHBIX NOCIEACTBUNA A OKPYXKAKOIIEH Cpeabl, OCO3ZHAHHEM
IJ1I00aJIbHOTO XapaKTepa 3KOJOTUYECKHUX MPOOJIEM U MyTel UX pEeLIeHUs;

8) ajanTanus K U3MEHSIIOIMMCS yCJIOBHSAM COLUAILHON U NPUPOAHOM Cpebl:

TOTOBHOCTBIO K JICWCTBUSIM B YCIIOBHUSIX HEOINPEACIEHHOCTH, ITOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3
MPAKTUYECKYIO JEATEIbHOCTh, B TOM YUCJIE YMEHHE YUUTHCS Y APYTHX JIOAEH, MPUOOpETaTh B COBMECTHOM JIEATEIbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HE00XOAMMOCTBIO B JOPMUPOBAHMHU HOBBIX 3HAHUH, B TOM YUCJI€ (POPMYIHPOBATH UJIEU, TOHATHUS, TUIIOTE3bI 00 00bEKTaX
U SBJIEHUSX, B TOM 4YHCIIE paHee HEU3BECTHBIX, OCO3HABaTh ACPUIMUTHI COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEM,
ILUIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYallMIO KaK BBI3OB, TPeOYOIIUi
KOHTPMEDP, KOPPEKTHPOBATh MPUHUMAEMbIE PEUICHUS U NEUCTBUS, (HOPMYIUPOBATh U OLEHUBATH PUCKU U TOCIEACTBUS,
(hopMUpOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3oBble Jilornueckue JaeiicTBUA:

e BBISBIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU MAaTEeMAaTUYECKUX OOBEKTOB, MOHITUH, OTHOIICHUN MEXITY
MOHATUSIMH, (DOPMYIUPOBATH OMpPEACICHUS TMOHSITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(UKAIIUU,
OCHOBAHHUS JIJIs1 00OOIICHHS M CPAaBHECHHS, KpUTESPUH ITPOBOAMMOTO aHAJIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U OTPUIIATEILHBIC, CIMHUYHEIE,
YacTHBIE U 00III1e, YCIOBHBIE;

e BBISBIATh MaTEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpEYHs B (hakTax, JAHHBIX, HAOIIOJACHUSAX U
YTBEPKICHUSX, PEJIaraTh KPUTEPUH ISl BHISIBICHHUS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUHIA;



JeNlaTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M MHJIYKTUBHBIX YMO3aKIIOUYECHUH,
YMO3aKJIFOUYCHUH 10 aHAJIOTUH;

pa30upaTh 10Ka3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUH (MPSMbIE U OT IPOTUBHOTO), TPOBOJUTH CAMOCTOSATEIBHO
HECJIOKHBIE J0Ka3aTeJIbCTBA MATEMaTUYECKUX (aKTOB, BBICTpauBaThb apryMEHTALMIO, MPUBOAUTH IMPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXICHHUS;

BbIOMpaTh croco0 pelieHus yueOHOW 3a1adyu (CpaBHUBATh HECKOJIBKO BapHMAHTOB pEIleHUs, BbIOWpaTh Hauboiee
MOAXOSIINNA C YIETOM CaMOCTOSITENIBHO BbIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe 1eiiCTBUS.

HCIIOJIb30BaTh BOMPOCH! KaK MCCIICIOBATEIbCKUM MHCTPYMEHT MTO3HAHUS, (POPMYIHPOBATH BOIIPOCHI, (DUKCHUPYIOIIHE
IPOTHBOpPEYHE, IMPOOJIEeMYy, CaMOCTOATEIbHO YyCTaHABJIMBAaTh HCKOMOE M JaHHOe, (OPMHPOBATH THIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MIPOBOJIUTH IO CAMOCTOSATEIFHO COCTABJICHHOMY TUIaHY HECJIOXKHBIN IKCIIEPUMEHT, HEOOJBIIOE MCCICIOBAHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEMaTHUYECKOTO 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB MEKTy COOOI;

CaMOCTOSITeNIbHO  (hopMynHpoBaTh OOOOIIEHUS W BBIBOJABI 110 pe3yJibTaTaM IPOBEAEHHOTO HAOJIOICHMUS,
UCCJICIOBAHMUSI, OIICHUBATh JJOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHHUI;

MIPOTHO3WPOBATh BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKKE BBIIIBUTATH MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

PabGora c nndopmanueii:

BBISIBIIATH HEJIOCTATOYHOCTh M U30BITOYHOCTH MH(OPMAITUH, TAHHBIX, HEOOXOANUMBIX JJIS PEIICHUS 3aa4H;
BBIOMPATh, aHAJIM3UPOBAaTh, CHCTEMATH3UPOBATh W WHTEPHPETUPOBATH MH(GOPMAIHMIO PA3IMYHBIX BHJIOB U (GopM
IIPE/ICTAaBIICHNUS,

BBIOMPATH GOopMY TIPEACTABICHHS HH(OPMAITIHN U WJUTFOCTPUPOBATH pellaeMbIC 3a/1a4l CXeMaMHu, JuarpaMMaMK, HHOU
rpaduKoil 1 ©X KOMOWHAIUSAMH,

OIICHUBATh HANEKHOCTh HWH(OpPMAIMK 1O KPHUTEPUAM, NPEIJIOKEHHBIM YYHUTENIeM Wik ChHOpPMYIUPOBAHHBIM
CaMOCTOSITENTLHO.

KoMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe NeiCTBUSA:



BOCTIIpUHUMATh U (HOPMYJIHUPOBATh CYKIEHHUS B COOTBETCTBUU C YCIOBHSMHU M IEISMH OOINEHUS, SICHO, TOYHO,
IPaMOTHO BBIP@XKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO XOMY PEIICHUS
3a/1auyi, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTAT;

B X0JI¢ OOCYXICHHs 3aJaBaTh BOMIPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMbI, MPOOJIEMBI, pemacMoi 3ajad,
BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha TIOMCK PEIICHHS, COMOCTABIATH CBOM CYXKICHHUS C CYXICHUSIMHU JPYTHX
VYaCTHUKOB JHAJIOTa, OOHApPY>KHWBAaTh Pa3IMYUE M CXOJICTBO TO3UIMH, B KOPPEKTHOH ¢opme (HOpMYIUPOBATH
pa3HOTIIacHsl, CBOM BO3PAXKECHHUS;

MPEACTABIISATh PE3YIbTAThl PEIICHHS 3a7a4d, SKCIIEPUMEHTA, MCCIIEIOBAaHUS, MTPOCKTa, CAMOCTOSATEIHLHO BBIOMPATh
(dbopMat BBICTYIUICHUS ¢ YIETOM 3a/1a4 IPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH;

NOHUMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBUAYaTbHON pPaOOThl MpU pEHICHUH Yy4eOHBIX
MaTeMaTUYECKHX 33]1a4;

MIPUHUMATBH I1€JTb COBMECTHOW JIEATEeILHOCTH, TUIAHUPOBATh OPTaHU3AINI0 COBMECTHOM pabOThI, pacTIpee/IITh BUIBI
paboT, JOroBapUBaTKLCS, 00CYXKIATh MPOIIECC U Pe3yiabTaT paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYyNMOBBIX (popmax paboTel (0OCykaeHHs, OOMEH MHEHHSMH, MO3TOBBIE IITYPMbI U JpYyrue),
BBITIOJIHATh CBOIO YacTh PaOOThl M KOOPAMHHMPOBATH CBOM JACHCTBUS C JAPYTMMHU 4J€HAMU KOMAaHJbI, OICHUBATH
KadeCTBO CBOETO BKJIa/Ia B OOIIMIA MPOAYKT IO KPUTEPHSIM, CPOPMYITHPOBAHHBIM y4aCTHUKAMHU B3aMMOICHCTBHSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEIIEHO COCTABIISITh TUIAH, AJITOPUTM PEIICHUS 3371a4u (MJIH €r0 YacTh), BRBIOUPATh CIIOCO0 PEIIeHUs ¢ YIETOM
UMEIOITUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHThI PEIICHUN C
y4€TOM HOBOUM MH(OpPMAIIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJIETh CIIOCOOAMH CaMOIPOBEPKHU, CAMOKOHTPOJIA MpOLIecca U pe3yJibTaTa pelieH!s] MaTeMaTHYeCKon 3a/1auH;
MPEABUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOZHUKHYTH ITPU PELIEHUH 33]a4H, BHOCUTHh KOPPEKTUBBI B I€ATEILHOCTh HA
OCHOBE HOBBIX OOCTOSITENIbCTB, HAlJIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa ACSATEIBHOCTH MOCTABICHHOW WEIM U YCIOBUAM, OOBACHSTH NPUUYUHBI
JOCTUKEHHSI UJTU HETOCTHKEHUS 1€, HAXOAUTh OIIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

IHPEAMETHBIE PE3YJIBTATDBI



K koHIly 00y4yeHus B 7 Kjaacce oOy4aroIMiiCcs NOMYyYUT CIAEAYIOIINE IPEAMETHBIE PE3YIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

BbInonHATE, codyeTast yCTHbIE M MUCbMEHHBIE IPUEMBI, apu(PMETUYECKUE NEUCTBUS C pallMOHAIBHBIMU YUCIIAMHU.

HaxoauTh 3Ha4eHMs] YUCIOBBIX BBIPAXKEHUN, MPUMEHITh pa3HOOOpa3Hble COcOObl M MPUEMBI BHIYMCICHUS 3HAYCHHMA
APOOHBIX BBIPAKEHUH, COAEPKAIMX OOBIKHOBEHHBIE U ACCITUYHBIC APOOH.

[TepexoauTs OT OAHOW (hOPMBI 3aMUCH YHUCEN K APyroi (mpeoOpa3oBBIBATh MECATUYHYIO IPOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSITUUHYIO, B YACTHOCTH B OECKOHEUHYIO JECSITHUHYIO IpO0Bb).

CpaBHHBATh M YIIOPSIOYMBATH PALIMOHAJIBHBIE YHCIIA.

OKpyrIJIsITh 4nCHa.

BpINOMHATE NPUKUIKY M OLEHKY PE3yJbTaTa BBIYMCICHHUW, OLUEHKY 3HAYEHUW YHUCJIOBBIX BBIPAXKEHHUW. BBINOIHATH
JEUCTBUSA CO CTENEHIMU C HATypaJIbHBIMU IT0KA3ATEISIMU.

IIpuMeEHATh PU3HAKYU JAECIIMMOCTH, PA3JIOKEHUE HA MHOKHUTEIN HATypPaJIbHbIX YUCEIL.

Pemate mpakTHKO-OPHEHTHPOBAHHBIE 33J1a4M, CBS3AHHBIE C OTHOLLIEHUEM BEJINYUH, IPOMOPLHOHAIBHOCTHIO BEJIUYMH,
MPOLIEHTAMH, HMHTEPIPETUPOBATh PE3YyIbTaThl PEUICHUS 3aJad C Y4YETOM OrpaHUYECHHM, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPaKEeHUs

Hcnonb3oBaTh aiaredpanyeckyrd TEPMUHOJIOTHIO M CHMBOJMKY, MPUMEHSITh €€ B IPOIECCe OCBOCHMSI Y4eOHOTO
Marepuana.

Haxonuthb 3HaueHMst OyKBEHHBIX BBIPAKEHUN MTPU 33JaHHBIX 3HAYECHUAX IEPEMEHHBIX.

BoinonHsaTe npeoOpa3oBaHMs LEIOr0 BBIPAKEHUS B MHOTOYJIEH TMPUBEICHUEM MOJOOHBIX CJIAraéMbIX, PACKPBITUEM
CKOOOK.

BhInoHATE yMHOXKEHHE OJJHOUYICHAa Ha MHOTOWIEH U MHOTOYJICHa HA MHOTOWIEH, IPUMEHATH (POPMYJIbI KBaJpaTa CyMMBbI
Y KBaJipaTa pa3HOCTH.

OcylecTBIATh Pa3IoKEHUE MHOTOWICHOB Ha MHOXHUTENIHM C MOMOIIbIO BBIHECEHHUS 32 CKOOKM OOIIEro MHOKHUTEI,
IPYNIHUPOBKHU CIAraeMbIX, IPUMEHEHHs (POPMYIT COKPAIIEHHOTO YMHOXKEHUS.

[IpumensTh mpeoOpa3oBaHusi MHOTOUWICHOB ISl PEIICHUSI PAa3IMYHbIX 33]a4 U3 MAaTEeMAaTUKH, CMEXHBIX MPEIMETOB, U3
peanbHOM ITPAKTUKH.

Hcnonp30BaTh CBOICTBA CTENEHEHN ¢ HATypalbHBIMU MOKA3aTENAMHU JUIsl IPEOOPA30BAHNS BBIPAKEHU M.



YpaBHeHUs U HEPABEHCTBA

Pemrare nuHENHbIE ypaBHEHMS C OJHOM IIEPEMEHHOM, NPUMEHSAS IIPaBWJIA MEPEXofa OT MCXOMHOTO YpPaBHEHHs K
pPaBHOCWJIBHOMY eMy. [IpoBepsATh, ABASETCA JIM YUCIO KOPHEM yPaBHEHUS.

[IpumeHsTh rpadguuecKkue METOIbl IPU PEIICHUH JIMHEUHBIX YPABHEHUN U UX CUCTEM.

[TopOupaTte mpuUMepbI Tap YKCE, SIBISIOUIUXCS pEHICHUEM JTMHEHHOT0 YpaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM MIOCKOCTU TpaUK JTMHEHMHOTO ypaBHEHHUS C JIBYMS MEPEMEHHBIMH, MOJb3YsICh TpaduKoM,
IIPUBOJUTH NPUMEPHI PEIICHUS YPABHEHHS.

Pemate cucteMbl IByX JIMHEHMHBIX YPABHEHU C ABYMSI IEPEMEHHBIMH, B TOM YHCJIE€ TPAPUUECKU.

CocraBimsATh M pemaTh JMHEHHOE YPAaBHEHHE WM CHCTEMY JIMHEHHBIX YPaBHEHUN [0 YCIOBUIO 3aJa4H,
HMHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4H IIOJIYYEHHBIN PE3yiIbTaT.

DOYyHKIUU

N300paxxaTh Ha KOOPAMHATHOU PSIMOM TOUKH, COOTBETCTBYIOIIME 3aIaHHBIM KOOpANHATAM, JTy4YH, OTPE3KH, UHTEPBAJIbI,
3aMKChIBAaTh YMCJIOBBIE POMEKYTKHU Ha alNreOpanueckoM si3bIKe.

OTmeudaTh B KOOPAMHATHOM IJIOCKOCTH TOYKU MO 3a/JlaHHBIM KOOpJIWHATaM, CTPOUThH TpaduKU JUHEHHBIX (PYHKIIHMH.
Ctpouts rpaduk ¢pyHkiuu y = [X|.

OnuckiBaTh ¢ TOMOIIBI0 (YHKLIHMA U3BECTHBIE 3aBUCUMOCTH MEX]ly BEIMUMHAMU: CKOPOCTh, BPEMSI, pACCTOSIHUE, 1IEHA,
KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTEIBHOCTD, BpEMs1, 00BEM pabOTHI.

HaxoauTh 3HaueHne GyHKIUM 110 3HAYEHHIO €€ apryMeHTa.

[lonumats rpaduueckuii crnoco0 TMpeAcTaBiICHUS W aHanu3a WHGOpPMAIMM, H3BIEKAaTh W HHTEPIPETHPOBATH
nHpopmaiuio u3 rpadMKoB peagbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K konity 00y4yeHus B 8 kiacce oOy4aronuiics HOJy4UT CIAEAYIOIINUE MPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUS

Hcenonp30BaTh HayalbHBIE INPEICTABICHUS O MHOXKECTBE IEHCTBUTEIBHBIX YHUCEN Il CPABHEHHUs, OKPYIJICHHUS H
BBIYHMCIICHUM, N300paKaTh JEHCTBUTEIBHBIC YHCIIa TOYKAMH Ha KOOPJIMHATHON TIPSIMOA.

[IpumeHsATh mMOHATHE apUPMETUYECKOrO KBAJPATHOTO KOPHS, HAXOJIUTh KBAJApPAaTHbIE KOPHHU, HCHOJB3Yys IMpHU
HEOOXOIUMOCTH KaJlbKYJISATOP, BBINOJHATH MPEeOOpa3oBaHUsl BBIPAXKEHUM, COAEPMKAIIMX KBAJpPAaTHbIE KOPHH, HCIOJb3YA
CBOMCTBA KOPHEHN.

Hcnonp30Bath 3anucu O0NBIINX U MaJIbIX YUCEN C TIOMOIIBIO IECATUYHBIX po0Oeil u cteneneit yucna 10.



AJireOpandecKkue BbIPaKeHUSA

[IpuMeHATh NOHATHE CTENEHU C LIETBIM NTOKA3aTeNIEM, BBITOIHATh TPEO0Opa30BaHUs BbIPAXKEHUH, COAEPKAIINX CTEIEHH
C LEJIBIM MOKA3aTENEM.

BBINONMHATE TOXKIECTBEHHBIE NPEOOpPa30BaHUs PALMOHAIBHBIX BBIPAXKEHUW Ha OCHOBE INPaBWJ JIEHCTBUM HaJ
MHOTOUYJIEHAMHU U alNreOpandecKuMu IpoosMu.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpuMeHsATh npeoOpa3oBaHUsl BBIPAXKEHUI Uil PELICHUS Pa3IMYHBIX 337a4 U3 MaTeMaTHUKW, CMEKHBIX MPEIMETOB, U3
pEeanbHOM ITPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewiars nuHelHbIe, KBaIpaTHBIC YPABHEHUS U PALIMOHAIIBHBIC YPABHEHUS, CBOAALIMECA K HUM, CUCTEMBI IBYX YPaBHEHUN
C ABYMS IIEPEMEHHBIMU.

[IpoBoauTh mpOCTENIINE UCCIIETOBAHUS YPABHEHHUI U CUCTEM YPaBHEHUM, B TOM YHCII€ C IPUMEHEHHEM I'papUUECKUX
IIPEICTABJICHNUH (YCTaHABIMBATh, UMEET JIM YPABHEHHE WIM CUCTEMA YPABHEHU I PELICHMS, ECIIM UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexonuTh OT CIOBECHOW (POPMYIMPOBKU 33/1a4u K €€ anreOpanueckoil MOJIEeI C TOMOIIbIO COCTABJICHUS YpaBHEHUS
WJIY CUCTEMBI YPABHEHUM, UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a]1a4y I1OJy4YECHHBIN pE3yJIbTar.

[IprMeHATh CBOMCTBA YHMCIOBBIX HEPABEHCTB I CPABHEHHWs, OLEHKH, PENIaTh JIMHEWHBIE HEPABEHCTBA C OJHOM
MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh IPAPUUECKYIO WILTFOCTPALIUIO MHOKECTBA PELICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUUHA

[Tonnmath ¥ UCHIOIB30BaTh (HYHKIMOHAIBHBIEC MOHATHUS U SI3bIK (TEPMUHBI, CHUMBOJIMYECKHE 0003HAYCHHUS), ONIPEICIISTh
3HauYeHUE (PYHKIIMM MO 3HAYCHUIO apryMEHTa, ONPeIeNsiTh CBOMCTBA (PYHKIIMH MO €€ rpaduky.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUAA:

y =k/X, Yy =x2,y = X3,y = ||, y = VX, OIHCHIBaTH CBOICTBA YHCIOBON (YHKIHH 10 e& TpaduKy.

K koHI1y 00ydyenus B 9 kjacce 00yJaromuiics MoJIyqduT CIeIyIOIINe MpeIMETHbIE Pe3yIbTaThl:

Yuciia ¥ BBIYUCTICHUS

CpaBHMBATh U YIIOPSAOYUBATH PALIMOHAIBHBIE U UPPALMOHAJIBHBIC YHCIIA.

BoimonusaTe apupmMernueckue IOEHCTBUS C palMOHAIBHBIMH YHCIIAMH, COY€Tas YCTHbIE W MHCbMEHHBIE MPHUEMBI,
BBITIOJIHATH BBIYUCIICHHS C UPPALMOHAIBHBIMU YU CIIAMM.

HaxonuTts 3Ha4eHMsI CTENIEHEN € LEIbIMU IT0KA3aTEISIMU U KOPHEW, BBIYUCIIATh 3HAYCHUS YHCIIOBBIX BBIPAKCHUI.



OKpyTsATh JEHCTBUTEIBHBIE YNCIIA, BBITOIHATE IPUKUIKY PE3YyJIbTaTa BBIYMCIICHHUN, OLEHKY YHCIOBBIX BBIPAKCHUM.

YpaBHeHMs U HEPABEHCTBA

Pewmate JMHEHBIE U KBaJpATHBIE YPAaBHEHUs, YPABHEHHMSI, CBOISLIMECS K HHUM, MPOCTEUIINE APOOHO-pallMOHAIbHbBIE
YpaBHEHHUS.

Pemate cucTteMsl ABYX JMHENHBIX YPaBHEHUM C IBYMs IIEPEMEHHBIMU U CHCTEMBI JBYX YPaBHEHHUH, B KOTOPBIX OIHO
YPaBHEHUE HE SIBIIIETCS JIMHEHHBIM.

Pemate TekcTOBBIE 3aJayM alIreOpanyecKrM CIOCOOOM C IMOMOINBIO COCTABIICHHS YPaBHEHHUS WM CUCTEMBI JIBYX
YPaBHEHUH C IBYMS IIEPEMEHHBIMHU.

[IpoBoauTh mpocTeiiline UCCae0BaHNs YPaBHEHUN U CUCTEM YpaBHEHUH, B TOM YHCJIE C IPUMEHEHUEM IpapUuecKux
IpeJIcTaBICHUN (YCTaHABINBATh, UMEET JIM yPaBHEHUE WM CUCTEMA YPAaBHEHUM pELICHMs, €CJIM UMEET, TO CKOJIBKO, U ITPOYee).

PemaTe nuHeiHbIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, N300paXaTh pPELICHUE HEPABEHCTB HA YMCIIOBOM MPSIMOIA,
3aIMChIBATh PEIICHUE C IIOMOIIBI0 CUMBOJIOB.

Pemath cuctembl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIIME KBAJPAaTHOE HEPABEHCTBO, N300paKkaTh
pelLIeHne CUCTEMBI HEPABEHCTB Ha YMCIIOBOU IPSMOM, 3aIIMChIBATH PEIICHHUE C IIOMOILIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPY PELICHUN PA3JIMYHBIX 3a1a4.

DOyHKIUU

Pacno3naBaTh (hyHKIMHM M3y4EHHBIX BUAOB. [IOKa3bIBaTh CXEMaTUYECKU PACHOJOKEHHE HA KOOPAMHATHOW IMJIOCKOCTH

rpadukoB dyHkumii Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, Y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K03(PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIUA.

Ctpouth W HM300pakaTh CXEMATHYECKU TpaduKd KBAJApAaTUYHBIX (DYHKIIMI, ONUCHIBATH CBOWCTBA KBaJIpPaTHUHBIX
GyHKIMIA 110 UX TpapuKam.

Pacnio3naBaTth kBagpatuuHyro (QyHKIHIO 10 (hopmysie, TPUBOAUTH MPUMEPHl KBaJAPATUYHBIX (DYHKIIMI U3 pearbHOU
KU3HH, (DU3UKH, TCOMETPHH.

YucaoBble NOCTEA0BATEIHLHOCTH U MPOrpeccHu

Pacmo3naBaTh apu(pMETHIECKYIO U TEOMETPUIECKYIO TPOTPECCUH TIPU PA3HBIX CIIOCO0axX 3a/IaHus.

BBITIOTHATE BBIYUCICHUS C UCIIONIB30BaHUEM (OPMYJ N-TO WieHa apu(PpMETUISCKON U TEOMETPUUECKON MPOTPECCHUH,
CYMMBI TIEPBBIX N YJICHOB.



N300paxaTh 4ieHbI NOCIEI0BATEIBHOCTH TOUKAMU Ha KOOPAUHATHOMN TJIOCKOCTH.
Pemate 3amauu, CBA3aHHBIE C YUCIOBBIMH I1OCJIEAOBATEIBHOCTAMU, B TOM YHCIIE 3aJauyd W3 PeajbHON XKH3HU (C
MCIIOJIb30BaHUEM KaJIbKyIATOPA, IIUPPOBBIX TEXHOIOTHIA).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne ni/mm P Kourpoubnbie IIpakTHyeckue (1upp )
MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
1 [ToBTOpenue. BxoaHas KOHTpPOJIbHAS 3 1
pabora.
bubnuoreka [{OK
2 Yucina u Berunciienns. KBagparasie KOpHU 15 https://m.edsoo.ru/7f417af8
3 Uucna u BeruuciaeHus. CTeneHs ¢ UeabiM 7 bubnuoreka [IOK
MOKa3aTeseM https://m.edsoo.ru/7f417af8
4 AnreGpanyeckue BbIpaXeHUs. 5 1 bubmmnoreka HOK
KBanpaTHblil TpéxuiieH https://m.edsoo.ru/7f417af8
5 AnreGpanyeckue BbIpaXeHHsI. 15 1 bubmuoreka [IOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnmnorexa [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
7 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubnuotexa [JOK
yYpaBHEHUN https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
.H 12 1
8 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
o DyHKui. OCHOBHEIE IOHATHS > https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
1 o 4
0 yHKumH. THCIOBbIE GyHIKUAH o https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
11 11 2
OBTOpeHHE 1 060bmenHe 3 https://m.edsoo.ru/7f417af8
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ITOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne n/m Tema ypoxa Kontpoabubie IlpakTnueckue Aara unpposbie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI pecypenI
1 [ToBTOpEeHHe MaTepuana, U3y4eHHOTO 1
B 7 Kjacce.
5 [ToBTOpEeHHe MaTepuana, U3y4eHHOTO 1
B 7 KJ1acce.
3 BxomHast koHTposIbHAs paboTa. 1 1
4 KBagparHslii KOpeHb U3 yucia 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42d452
bubnunoreka [JOK
) [TonsiTHE 00 MppaLlMOHAIBHOM YHCIIe 1 https://m.e dsogru 178426838
6 JecsaTnynbie MPUOIKEHUS 1
HPPALMOHATEHBIX YHCENT
7 JecstTruunbie MpUOTHKEHUS 1
UPPAIMOHATEHBIX YHCET
JlelicTBUTENbHBIC YHCTIA
CpaBHeHHE 1EUCTBUTENBHBIX YHCEI
10 CpaBHeHHE NEUCTBUTENBHBIX YHCEI
11 ApudmeTnueckuil KBaJpaTHbIN 1
KOPEHb
12 VYpaBHeHue BUaa X* = a 1
13 CaotlicTBa apupMeTUIECKUX 1 bubnmoreka [JOK
KBaJIpaTHBIX KOPHEN https://m.edso0.ru/7f42d862



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862

CgoiicTBa apumMeTHIECKUX

bubmuoreka [JOK

14
KBaJIpaTHBIX KOPHEH https://m.edso0.ru/7f42d862
[IpeobpazoBanue YUCTOBBIX
15 BBEIpAXKCHUH, COACPKAIUX bubmorexa [IOK
P » CoMepaalll https://m.eds00.ru/7f42dd26
KBaJIpaTHBIE KOPHU
[IpeoOpaszoBaHKe YUCTOBBIX
16 BBIPAXKEHUI, COAEPIKALINX bubmmorexa [IOK
p » CONEpRAIL https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHU
[IpeoOpa3zoBaHKE YHNCTOBBIX
17 BBIPAKEHUI, COIEPIKAIUX bubmmorexa [TOK
p > CONCpAAIL https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[Ipeobpa3zoBanue YUCTOBBIX
18 BBIPAKEHUI, COIEPIKAIUX bubmorexa [TOK
p » CONEpKalll https://m.edsoo.ru/7f42e262
KBaJIpaTHbIE KOPHU
19 CreneHs c IeNbIM ITI0Ka3aTeaeM bubmmorexa [TOK
1 https://m.edsoo.ru/7f4354a4
CraHgapTHas 3anuch yrcia. Pazmepbr
00BEKTOB OKpY’KaIOIEro Mupa (ot
20 3JIEMEHTapHBIX YACTHUIL 10 bubnnoreka [JOK
KOCMHUYECKHX 00BEKTOB), https://m.edso0.ru/7f436098
JUTUTETTLHOCTh TIPOIIECCOB B
OKPYXKAroIIeM MUPE
21 CBolicTBa CTENIEHHU C LENIBIM bubnnorexka [JOK
oKa3aTejIieM https://m.edsoo.ru/7f435648
29 CBOMCTBA CTEIEHH C IIEIBIM bubmuorexa [JOK
MoKa3aTejieM https://m.edsoo.ru/7f435648
93 CBoiicTBa CTENEHU C IIEJIBIM bubnmoreka [JOK
noKa3arejieM https://m.edsoo.ru/7f435648
24 CBoliCTBa CTEIICHU C MEIbIM bubmuorexa [JOK

IIoKa3aTcjiem

https://m.edsoo.ru/7f43599a
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CBoiicTBa CTENEHH C IIEIBIM

bubmuoreka [JOK

25 1oKa3areyiemMm https://m.edsoo.ru/7f435ed6
26 KBanpaThsiii TpéxuiieH
27 KBaapatHplii TpéxusieH
28 Paznoxenue kBagpaTHOro TpEX4uieHa bubnnoreka HOK
Ha MHOKHUTEJIHN https://m.edsoo.ru/7f42fd38
29 PaznoxxeHue KkBaJpaTHOrO TPEXUIICHA bubnnoreka [JOK
Ha MHOKHUTEJIN https://m.edsoo.ru/7f42fd38
KonTponbhas pabota nmo remam
30 "KBagparubie kopHu. CTeneHu. bubmmorexa LOK
Kpaparisiii Tpexaes” https://m.edsoo.ru/7f42ec80
bubnuorexa [JOK
31 Axrebpantieckas ApoOk https://m.edsogru/7f430382
JomnycTuMble 3HaUYEHUS TIEPEMEHHBIX,
32 BXOJISAIINX B alNredpandyeckue
BBIPAXKECHUS
JomycTruMble 3HaUYEHUs IEPEMEHHBIX,
33 BXOJISIINX B alreOpandecKue
BBIPAKCHUS
34 OcHOBHOE CBOMCTBO ayiredpandeckon bubnmoreka [JOK
npobu https://m.eds00.ru/7f4308e6
. bubnmoreka [JOK
35 Coxpauerne npobeii https://m.edsogru/7f430a8a
. bubnmoreka [JOK
36 Coxpauierne podeit https://m.edsogru/7f430f44
. bubnmoreka [JOK
37 Coxpauerne pobeit https://m.edsogru/7f430f44
38 CrnoxeHue, BBIYUTaHUE, YMHOKEHUE U bubnmoreka [JOK

JIeTICHUE alireOpandecKux Ipooeit

https://m.edsoo.ru/7f43128c
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39 CnoxeHue, BRIYUTAHUE, YMHOKEHUE U bubmuoreka [JOK
JIeTICHUE aJIreOpandecKux apooeit https://m.edso0.ru/7f4315c0
40 CnoxeHue, BRIUMTAaHUE, YMHOKEHUE U bubnnoreka HOK
JeneHue anredpanyeckux apooei https://m.edsoo.ru/7f4318c2
41 CiokeHue, BBIYMTaHWUE, YMHOKEHUE U bu6mmoreka [IOK
JIeTICHUE aJIreOpandecKux Ipooeit https://m.edsoo.ru/7f431a20
42 [Ipeobpa3oBanue BbIpakeHUH, bubmumoreka [IOK
coJiepXKaliux aaredpandeckue apoou https://m.edsoo.ru/7f43259c
43 [Ipeo6pa3oBanue BbIpayKeHUH, bubnuoreka [IOK
COJIepIKaINX anredpandeckue Ipoodu https://m.edso0.ru/7f432736
44 [IpeoOpazoBanue BbIpaKEHHIH, bubnuorexa [JOK
coJiepXKaliux aaredpandeckue 1poou https://m.edsoo.ru/7f432736
45 KonTtponpsHast pabora no Teme bubmmoreka [IOK
"AnreOpanyeckas JpoOp" https://m.eds00.ru/7f431d36
bubnnoreka [JOK
46 Kpazparroe ypasierie https://m.edsogru/7f42ee1a
47 HenonHoe kBagpaTHOE ypaBHEHNE bubmoreka LIOK
https://m.edsoo.ru/7f42eela
48 HenonHoe kBagpaTHOE ypaBHEHHE bubmmoreka LIOK
https://m.edsoo.ru/7f42eela
49 ®dopmyna KOpHEW KBaIpaTHOTO bubnnorexka [JOK
ypaBHEHUs https://m.edso0.ru/7f42f158
50 dopmysna KOpHEH KBaIpaTHOTO bubmuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f3f6
51 dopmyna KOpHEH KBaIpaTHOTO bubmuoreka [IOK
yYpaBHEHUS https://m.edsoo.ru/7f42f5a4
bubnnoreka [JOK
52 Teopenma Buera https://m.edsogru/7f42fef0
53 Teopema Buera bubmiorexa LIOK

https://m.edsoo0.ru/7f430076
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Pemenue ypaBHeHUH, CBOIAIINXCS K

bubmuoreka [JOK

>4 KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
55 Pewenne ypaBHeHui, CBOAAIMXCA K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
56 [Ipocreiimme 1poOHO-paIMOHATILHEIE bubnnoreka [HOK
YpaBHEHUSA https://m.edso00.ru/7f4328¢6
[pocreiimme ApoOHO-paLOHATBHbIE bubmumoreka [IOK
S7
YpaBHEHUSA https://m.edsoo.ru/7f432b6e
58 Perienue TeKCTOBBIX 3a7a4 C bubmuorexa [JOK
MMOMOUIBIO KBaJPATHBIX YPaBHECHUI https://m.edsoo.ru/7f42f75c
59 Pentenne TekCTOBBIX 3a7a4 C bu6mmoreka [IOK
MIOMOILIbIO KBa/IPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f8f6
60 KonTtponpsHast pabora no Teme bubmmoreka [IOK
"KBanpaTHble ypaBHeHuUs" https://m.eds00.ru/7f4301f2
JInHeliHOE ypaBHEHME C 1ByMs
61 NEePEMEHHBIMHU, €ro rpauK, MIPUMEpHI
pelIeHNs ypaBHEHUH B LENbIX YUCIIaX
JIuneliHOe ypaBHEHHE C IBYMS
62 HEPEMEHHBIMH, €ro rpaduK, IpUMepsI
pelIeHNs ypaBHEHUH B LENbIX YUCIIaX
JIuneliHOe ypaBHEHME C IBYMs
63 NEPEMEHHBIMH, €r0 rpaduK, IpUMEpHI
pEILIEeHNs] ypaBHEHUH B IIEJIBIX YHCIIaX
64 Pemenue cucrem IByX JTUHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
65 Pemienune cucrtem IByX JTUHEHHBIX
YPaBHEHMH C IByMsI IEPEMEHHBIMU
66 Pemenue cucreM AByX JTMHEHHBIX

YPaBHEHUH € ABYMS IIEPEMEHHBIMU



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

67

[Ipumepsl perieHus cucrtem
HEJIMHEHHBIX YPaBHEHUH C JIBYMSI
EPEMEHHBIMU

68

[Ipumeps! perieHus cucrtem
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU

69

70

71

72

I'paduueckas uaTEpIpETAIIUSI
YPaBHEHHUS C ABYMS [IEPEMEHHBIMU U
CHUCTEM JIMHENHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

['paduueckas uHTEpIIpETALUSL
YPaBHEHUS C ABYMS IIEPEMEHHBIMHU U
CHUCTEM JIMHENHBIX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMU

Pemenne TEKCTOBBIX 3a/1a4 C
IIOMOIIBIO CUCTEM YPAaBHEHUMU
Pemenne TekCcTOBBIX 3a/1a4 C
IIOMOIIBIO CUCTEM YPAaBHEHUU

bubmuorexa [JOK
https://m.edsoo.ru/7f43d6d6

bubmuorexa [JOK
https://m.edsoo.ru/7f43d6d6

73

74

75

Pemenne TeKCTOBBIX 337124 C
IIOMOIIBIO CUCTEM YPAaBHEHUIN

HucnoBble HEPaBEHCTBA U UX
CBONCTBA
YucnoBble HEPABEHCTBA U UX
CBOMCTBA

76

7

HepaBeHncTBO ¢ 01HOM NTEpEMEHHON

JIuneliHbIe HEPABEHCTBA C OJJHON
IIEPEMEHHOM U UX PEILCHUE

bu6mmorekxa [IOK
https://m.edsoo.ru/7f42c692

78

JIvHeitHbIe HEpaBEHCTBA C OAHOM
MIEPEMEHHOM U UX PEIICHUE

bu6mmoreka [IOK
https://m.edsoo.ru/7f42c840



https://m.edsoo.ru/7f43d6d6
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https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

JIuneliHbIe HEpABEHCTBA C OJJHON

79
MEPEMEHHOI U UX pelIeHue
80 Cuctembl TUHEHHBIX HEPABEHCTB C bubnnoreka HOK
OJIHOM IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42ch88
81 CucreMbl TUHEHMHBIX HEPABEHCTB C bubnnoreka [HOK
OJHOI IEPEMEHHON U UX PEUICHUE https://m.edsoo.ru/7f42cd2c
82 CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX pElICHUE
N3o0paxenue pemeHus JTMHEHHOTO
83 HEPaBEHCTBA U MX CHCTEM Ha bubmmorexa [TOK
P . . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOU MPSMOM
H300paxenue pemieHus JMHEHHOTO
bubmuorexa [JOK
84 HEPAaBEHCTBA U UX CHUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOM MPSMOM
85 KonTponbhas pabota mo remam
"Hepasenctsa. CucreMbl ypaBHEHHN"
bu6mmoreka [IOK
86 [TonsiTue KLU
Pymicu https://m.edso0o.ru/7f433c12
87 OO6nacth ornpeesieHus] 1 MHOYKECTBO bubnuotexa [JOK
3HaYeHUN PYHKIUU https://m.edso0o.ru/7f433d84
88 Crioco0b1 3a1anust PyHKITUI
89 I'padux pyHkmmm
90 CgoiicTBa QYHKIINH, UX OTOOPAKEHUE
Ha rpaduke
o1 Urenue u mocTpoeHue rpadukoB
byHKIII
92 [Tpumeps! rpadgukoB GyHKITUH,

OTpaAXKArOMUX pCAJIbHBIC TPOUCCCHI



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
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DyHKIMHU, ONUCHIBAKOLIUE MIPAMYIO U

bubmuorexa [JOK

%3 00pATHYIO MPONIOPUMOKATBHEIC . https://m.edsoo.ru/7f434bbc
3aBHCHMOCTH, X TpapuKu
94 lunep6ona 1
bu6mmoreka [IOK
% ['nnepbona . https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
— 2
% Tpadpuic pymicuuit y =x 1 https://m.eds00.ru/7f434572
D =2, y=x3,y=VYX,y=[x[;
97 r };I;)I;If{iixxge elieHHe . aBHeH)Il/If/'I |1/)1( | 1 bubmmorexa LIOK
P P . P https://m.edsoo.ru/7f434d38
CUCTEM YpaBHCHUU
[ToBTOpEHHE OCHOBHBIX IMOHATHI H
98 METO/I0B KypCOB 7 U 8 KJIaCCOB, 1 bubnuoreka [IOK
0606menue 3uanuii / Beepoccuiickast https://m.edsoo.ru/7f4371aa
poBepoyHas paborta
99 HToroBas KOHTpOJIbHAsA padboTa / 1 bubnnorexka [JOK
Bcepoccuiickas npoBepouHas paboTa https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
100 METOJIOB KypcOB 7 U 8 KJIaCCOB 1 bubmorexa HOK
JIOB KYP . ’ https://m.edso00.ru/7f4376b4
0000111eHNE 3HAHUT
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
101 METOJIOB KypcoB 7 U 8 KIIaCCOB 1 bubmorexa HOK
/OB KYP . ’ https://m.eds00.ru/7f4360b88
000011IeH1Ee 3HAHWI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
102 METOJIOB KypcoB 7 U 8 KIIaCCOB 1 bubmoreia HOK
JIOB KYP . ’ https://m.edso00.ru/7f437858
000011IeH1Ee 3HAHWI
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

INPOI'PAMMBI
7 KIIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHNSI OCHOBHOI 00pa30BaTe/IbHOIM IPOrpaMMbl OCHOBHOI'O
MPOBEPIEMOTO 0011€ero 00pa3oBaHusA
pe3yJbTara
1 Yucna ¥ BIYUCIECHUS
1.1 BrImonHATh, coderas yCTHBIE U TUCbMEHHBIE TPUEMBI, apu(METHUECKUE IEHCTBHS C PAllMOHATBHBIMH YHCIaMU
19 HaxoauTh 3Hau€HUs YUCIIOBBIX BBIPAKEHUHN, IPUMEHSTHh Pa3HOOOpa3HbIE CIIOCOOB! U MPUEMBI BBIUMCICHUS 3HAUCHUH
' JPOOHBIX BBIPAXKEHUH, COAEPIKAIINX OOBIKHOBEHHBIE U IECITUYHBIE IpOOH
13 [TepexoauTh OT 0AHOM (OPMBI 3amMCU YUCEN K APYroi (MpeoOpa3oBBIBATh AECATHUHYIO APOOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECSITHUHYIO, B YaCTHOCTH, B OECKOHEUHYIO AECITUYHYIO 1pO0Bb)
14 CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YHCIIA
15 OKpyrisTh yncia
16 BbINONHATE NPUKUIKY U OLEHKY pe3yJbTaTa BBIYMCIECHUH, OILICHKY 3HAU€HHH YHMCIOBBIX BBIpaKEHHH. BBINOIHATH
' JENCTBUS CO CTENEHSIMH C HATypaJIbHBIMH ITOKa3aTeNsIMU
1.7 [TpyMeHsTh MPU3HAKU JEIMMOCTH, Pa3JI0KEeHHE Ha MHOXKUTEIN HAaTypaJIbHbIX YUCel
Pemarh npakTHKO-OpUEHTHUPOBAHHBIE 33]1a4H, CBSI3aHHBIE C OTHOIIEHWEM BEJIMYMH, IPONOPIHOHATIBHOCTHIO BEIMYHH,
1.8 IPOLIEHTaMH, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUs 33a4 ¢ Y4ETOM OTpaHMUYEHUM, CBSI3aHHBIX CO CBOWCTBaMHU
paccMaTpuBaeMbIX 00BEKTOB
2 Anrebpanyeckue BhIpaXeHUs




Hcmons3o0BaTh anre6pa1/1qec1<y}0 TEPMHUHOJIOTHIO W CHMBOJIUKY, IIPUMCHATH e¢ B Imponecce OCBOCHUA yqe6Horo

2.1
Marepuaia

2.2 HaxomuTh 3Ha4ueHUs OyKBEHHBIX BBIPAKCHUN TIPH 3a/IaHHBIX 3HAYCHHUSIX TIEPEMEHHBIX

23 BrimonHsaTe peoOpa3oBaHuUs METOT0 BBHIPAKEHUS B MHOTOWICH MPUBEICHUEM IMOJOOHBIX CIaraéMbIX, PACKPBITHEM
' CKOOOK

24 BoInonHATe yMHOXKEHHE OJHOWIEHA Ha MHOTOYJIEH M MHOTOYIEHA Ha MHOTOWIEH, MPUMEHATh (POpMYJbl KBaapara
' CYMMBI U KBaJpaTa pa3HOCTH

25 OcCylIeCcTBISITh Pa30oKeHHE MHOTOWICHOB HA MHOXHUTEJIHM C MTOMOIIBIO BHIHECEHUS 32 CKOOKH OOIIEero MHOKHUTEIS,
' TPYHIUPOBKH CIaraeMbIX, IpUMEHEHUs (OpMYI COKPAIEHHOTO YMHOKECHHS

26 [IpumMeHnsTh mpeoObpa3zoBaHUs MHOTOWICHOB JIJISl PEILICHUS PA3JIMYHBIX 33J1a4 U3 MaTEMaTUKHU, CMEXHBIX TIPEIMETOB, U3
' peanbHOU MPAKTUKHU

2.7 Hcnonp30BaTh CBOMCTBA CTEMEHEH ¢ HATYypalIbHBIMU MOKA3aTENAMHU I IPEOOPa30BaHUsI BHIPAKEHUH
3 YpaBHEHHUS U HEPABEHCTBA

31 Pemare nmHENHbIE ypaBHEHHUsI ¢ OJHOW INEPEMEHHOM, NMPUMEHSS IpaBuia IEPEeXofa OT UCXOAHOIO YPaBHEHUS K
' paBHOCUILHOMY eMy. [IpoBepsATh, SIBISETCS JIM YUCIIO KOPHEM YPaBHEHUS

3.2 [TpumensTh rpaduueckrie METO I MPU PEIICHUH JIMHEUHBIX YPAaBHEHUN U UX CUCTEM

3.3 [TogOupate mpuUMeEpHI Map YUCE, ABISIOMMUXCS PEIICHUEM JIMTHEHHOTO YPaBHEHHUS C IBYMS TTIEPEMEHHBIMU

34 CTpouth B KOOPIAWHATHON TIOCKOCTU TpaduK JTUHEHHOTO ypaBHEHHS C IBYMS IMEPEMEHHBIMU; MOJB3YSICh TpadUKoM,
' MIPUBOJIUTH TPUMEPHI PEIICHUS] YPABHEHUS

3.5 Pemate cucteMbl ABYX JTUHEHHBIX YpaBHEHUH C IBYyMsI IEPEMEHHBIMU, B TOM YHCIIC TpaQUIecKu

36 CocTaBnsiTb W pemaTh JHHEHHOE YpPaBHEHUE WM CUCTEMY JIMHEWHBIX YpPAaBHEHHUM 110 YCIOBHIO 3a/1auH,
' MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33/]1a4 MMOJYYEHHBIN PE3YIbTAT
4 Koopaunats! u rpaduku. OyHKImm




i1 N300pakaTb Ha KOOPAMHATHOM MpPSIMOM TOYKM, COOTBETCTBYIOIIME 33JaHHBIM KOOpJIMHATaM, JIy4H, OTpPE3KH,
' MHTEPBAJIbI, 3aITUCHIBATH YMCIOBHIC IPOMEXYTKH Ha alIreOpandeckoM si3bIKe
4.2 OTmeuatb B KOOPAWHATHOM MJIOCKOCTH TOYKH I10 3aJaHHBIM KOOPIUHATAM
4.3 Crpouts rpaduku muHeiHbIX GyHKIMA. CTpouTth Tpaduk GyHKIUN Y = [X|
44 OnwuceIBaTh C MOMOIIBIO (YHKIMN U3BECTHBIC 3aBUCIMOCTH MEKIY BETMUMHAMHE: CKOPOCTh, BPEMs, PACCTOSHUE, IICHY,
' KOJINYECTBO, CTOUMOCTh, IPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM padoThl
4.5 HaxonuTh 3HaueHue GyHKIMU 10 3HAYEHUIO €€ apryMeHTa
46 [Tonumaths rpaduueckuii crnocod mpeAcTaBlIeHUs W aHaIW3a MHGOpPMALMM, HU3BIEKaTb M HHTEPIPETUPOBATH
' UH(OPMaLIKIO U3 TPaQUKOB peaIbHbIX MPOLECCOB U 3aBUCUMOCTEH
8 KIIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30oBaTeIbHOIi MPOrpaMMbI OCHOBHOTO
HPOBEPIEMOTO 00111er0 00pa3oBaHuA
pe3yjabTara
1 Yucna v BIYUCICHUS
11 Hcronp30BaTh HavYadbHBIE MPEICTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YHCEN Ui CPaBHEHHS, OKPYIJICHUS U
' BBIYUCIICHUH, N300paXkaTh JeMCTBUTENbHBIC YNCIIa TOYKAMH HAa KOOPIUHATHON MPSIMOi
[IpumensTh moHsATHE apuU(METHYECKOrO KBAJPAaTHOIO KOPHS, HAXOAWTh KBaJpaTHbIE KOPHH, HCIONb3YS IpU
1.2 HEOOXOIMMOCTH KaJIbKYJISTOP, BHITIOIHSTH MPE0Opa30BaHUS BBIPAKEHHM, COJIEPIKAIINX KBaJpaTHbIE KOPHH, UCTIONB3YS
CBOMCTBA KOpHEH
13 Hcnonp3oBath 3anucy OOIBIINX U MAJIBIX YHCEN ¢ TIOMOIIBIO AECATHUHBIX Ipobei u creneneit uncna 10
2 AnrebpanuecKue BhIPAKCHUS




HpI/IMeHHTB IIOHATHEC CTCIICHHU C LICJIBIM ITOKA3aTCJIEM, BBIIIOJIHATDH HpeO6paBOBaHI/IH BBIpa)KCHHﬁ, coAcpKaInX CTCIICHU

2 C LICJIBIM IT0Ka3aTeIeM
29 BbINONMHATE TOXAECTBEHHBIE IPEOOpa30BaHMs pPAalMOHAIbHBIX BBIPAKEHUN HA OCHOBE IPaBWJ JAEWCTBUH Haj
' MHOTI'OWJIEHAMH U ajIredpandyecKuMu IpoosiMu
2.3 PacknanpiBaTh KBaJpaTHBIN TPEXUICH HA MHOKUTENIN
24 [TpumeHsTh IpeoOpa30BaHuUs BBIPAXKEHUH Ul PEIIEHUs Pa3IMYHbIX 33/1a4 U3 MaTEMaTUKH, CMEXHbBIX IPEAMETOB, U3
' peanbHON IPAKTUKH
3 YpaBHEHUS U HEPAaBEHCTBA
31 Pemate nuHENHBbIE, KBaJpaTHBIE yYpaBHEHUs M PAalMOHAJIBHBIE YpPaBHEHUS, CBOASILIMECS K HUM, CHUCTEMBI JIBYX
' YPaBHEHUH C ABYMS IIEPEMEHHBIMU
[IpoBoauTh MpoCTEiiNe HccneJ0BaHus YPaBHEHUH M CUCTEM YpaBHEHHH, B TOM YHUCIIE C TPUMEHEHUEM IrpauIecKux
3.2 npescTaBieHnui (YCTaHaBIMBaTh, UMEET JIM YPaBHEHHE WM CUCTEMA YpaBHEHUHN PELIeHHUs, €CIIU UMEET, TO CKOJIBbKO, U
npouee)
33 [lepexoauts oT ciioBeCHON (OPMYIUPOBKH 3a/1a4M K €€ anredpanyeckoil MoIeIH ¢ IOMOILBIO COCTABIICHUS! YPABHEHMUSI
' WJIU CUCTEMBI YPABHEHUN, HHTEPIPETUPOBATE B COOTBETCTBUU ¢ KOHTEKCTOM 3a/1a4U MTOJIYYEHHBIN pe3yabTaT
IIpuMeHATH CBOMCTBA YHMCIIOBBIX HEPABEHCTB [JIsl CPAaBHEHMS, OLEHKH, PEIIATh JIMHEWHbIE HEPABEHCTBA C OJHOU
3.4 MEePEeMEHHON M MX CHCTEMBbI, J1aBaTh IpadUyecKyl0 WILIIOCTPALMI0O MHOXECTBA PELICHUH HEpaBEHCTBA, CHUCTEMBI
HEPaBEHCTB
4 OyHKIIH
41 [ToHnMaTh 1 UCTIONIB30BATh (PYHKIMOHATIBHBIE IOHATHS U SI3BIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUEHUS ), ONIPEEIIATh
' 3HaYeHue (PYHKIUH 110 3HAUCHHUIO apTyMEHTa, ONpPeAeIsATh CBOMCTBA GYyHKIIMHU MO €€ rpaduKy
Crtpoutsb rpaduku 3eMeHTapHbIX (YHKINN BUA:
4.2 y=k/x




k/x

, Y =X2,y = X3, ¥ = [X|, oIUCBIBaTh CBOMCTBA YHCIOBOH QPYHKIUH 110 €€ TpauKy

9 KUIIACC
Kon N .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOI 00pa3oBaTe1bHOI NPOrpaMMbl OCHOBHOI'O
TPOBEPHEMOTO 001ero ooOpazoBaHus
pe3yJabTara
1 Yucna ¥ BIYUCIIECHUS
11 CpaBHUBATh U YIOPAI0UYNBATH PAllMOHAIBHbBIE U HPPALMOHAJIbHBIE YUCIIa
12 BoimonHaTe apupmMeTHueckue NeMcTBUS C pallMOHAIBHBIMU YHCIIAMH, COYETas YCTHbIE M NMHUCHbMEHHbIE MPUEMBI,
. BBITNOJIHATH BBIYUCIIEHUS C UPPAllMOHAIBHBIMU YHUCIAMU
13 HaxoauTs 3Hau€HUs CTENEHEN € LIEJIBIMU IT0KA3aTeIsIMU U KOPHEH, BBIYMCIIATD 3HAYEHMSI UNCIIOBBIX BBIPAKEHUI
14 OKpyTITh JeiCTBUTENbHbIE YKUCIIA, BHITOIHATH MPUKHUJIKY PE3yJIbTaTa BEIYMCICHUH, OLIEHKY YHCIIOBBIX BbIPaXKEHHH
2 VYpaBHeHUs U HEpaBEHCTBA
”1 Pemrate nuHeiHbIe U KBaJpaTHBIE YPAaBHEHMSI, yPABHEHHUSI, CBOASIIUECS K HUM, IPOCTEUIINE APOOHO-pallnOHATIbHbIE
' YpaBHEHHUS
29 Pemats cucteMpl ABYX JIMHEWHBIX YpaBHEHU € ABYMS IEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJTHO
' YPaBHEHHUE HE SIBISIETCS JTMHEUHBIM
’3 Pemate TekcTOBBIE 33/aUM anreOpanvyeckuM CIocoOOM C MOMOIIBIO COCTABJICHHS YPABHEHUS WIIM CUCTEMBI JIBYX
' YPaBHEHHUH C ABYMs IEPEMEHHBIMU




[IpoBoauTh mpOCTEHIIME WCCIECIOBAHUS YPABHEHUW M CHUCTEM YPAaBHEHUM, B TOM YHCIE C IIPUMEHEHUEM

2.4 rpadu4ecKux MpeCTaBIeHUH (HanpuMep, ycTaHaBJIMBaTh, UMEET JIM YpPaBHEHHE WM CUCTEMa YpaBHEHHUH peleHus,
€CJIM UIMEET, TO CKOJIBKO)
”E Peiate nuHeliHbIe HEpaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA, M300pakaTh PElIEHE HEPAaBEHCTB Ha YMCIOBOM IPSAMOH,
- 3allUCBIBATh PEIIEHUE C TIOMOIIbI0 CUMBOJIOB
”6 Pemate cuctembl JMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIOYAIOLIME KBaJpaTHOE HEPABEHCTBO,
- n300pakaTh peleHre CUCTEMbl HEPAaBEHCTB Ha YMCIIOBOW NPSAMOIi, 3aIIMCBIBAaTh pEIlIEHUE C TIOMOIIbIO0 CUMBOJIOB
2.7 Hcnonb30BaTh HepaBeHCTBA [IPU PELIEHUH Pa3IMYHBIX 33]1a4
3 OyHKIUU
Pacno3naBare (yHKIMHM H3ydeHHBIX BHUAOB. IlOKa3bIBaTh CXEMAaTHYECKH pACIOJIOKEHHUE Ha KOOPJMHATHOU
3.1 wiockoctu TpadukoB (yHkuuit Buma: Y=KX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBHCHMOCTH OT 3HAYCHHI
KO3 (UILIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKLINI
39 [Toka3bIBaTh CX€MAaTUYECKH PACIIONOKEHHE HA KOOPAMHATHON TNIOCKOCTH rpadukoB GpyHKUIui Buaa 'y = VX, Y = [x| u
. ONMCHIBAaTh CBOMCTBA (DYHKUIMH
33 Crpoutb U u300paXkaTb CXeMaTHUECKU IpadHUKH KBaJApPaTUYHBIX (DYHKIMH, ONMUCBHIBATH CBOMCTBA KBaJIPAaTUUHBIX
' ¢byHKIMH 10 uX rpadukam
34 Pacno3naBate kBaJpaTHuHyro (YHKIHIO IO (popMysie, IPUBOANUTH IPUMEPHI KBaAPATHUHBIX (YHKIUN U3 pealbHOU
' KHU3HH, QU3NKU, TEOMETPUHU
4 Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu
4.1 PacrioznaBathk apudmeTnyecKyro 1 reOMETPHUECKYIO TPOrPECCUU IIPU Pa3HBIX Coco0ax 3aAaHus
42 BhINONMHATE BRIYUCIEHHS C UCIIOJIb30BAaHUEM (POPMYIT N-TO WieHa apu(PMETHIECKON U TeOMETPHUECKON POrpeccuil,
' CYMMBI IIEPBBIX N YWICHOB
4.3 N306pakaTh WwieHbI OCIEI0BATEIHHOCTH TOUYKAMH Ha KOOPIUHATHON TIIOCKOCTH




4.4

Pemate 3aaa4ud, CBA3AaHHBIC C YHCIOBBIMH ITIOCJICOOBATCIBHOCTAMH, B TOM YHUCIIC 3aJadud H3 peanLHoﬁ KHU3HU (C

HCIIOJIb30BaHUEM KaIbKYJIATOPA, HUPPOBBIX TEXHOJIOTUA)



HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS

1 Yucna v BIYUCICHUS

11 JlpoOu OOBIKHOBEHHBIE U ACCATUYHBIC, TIEPEXO0 OT OIHOW (HOPMBI 3amucH Ipoder k Apyroi. [ToHAsTHE panoHAIEHOTO
' YHCIIa, 3aUCh, CPABHEHUE, YIIOPSI0YMBAHNE PAIMOHAIBHBIX YHCEIl

1.2 ApudmeTrndeckue NeiCTBHS ¢ pallioHaIbHBIMU YKcIamMu. Pemenne 3a1ay u3 peaabHON MPAKTUKU Ha YacTH, HA APOOHU

13 CreneHnb ¢ HaTypaJbHBIM IOKa3aTeleM: OINpe/eeHre, Mpeodpa3oBaHne BBIPAXKEHUNH HAa OCHOBE OIpPEIENICHUs, 3alUCh
' 00JBIINX YHCET

14 [TporeHTsl, 3aNUCh MPOLIEHTOB B BUIE APOOH U JpoOu B BUE MPOLIEHTOB. TpH OCHOBHBIE 3a/1a4M Ha MPOLIEHTHI, pellIeHUEe
' 3a/1a4 U3 peajbHOMN MPAKTUKU

1.5 [IpumeHeHne MpU3HAKOB AETUMOCTH, Pa3JIOKEHNE HA MHOKHUTENN HATYPaJIbHBIX YHCET

1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsiMasi U 0OpaTHasi MPOMOPLMOHATBHOCTH
2 AnrebGpanyeckue BbIpaKeHHs

2.1 [TepemeHHbIe, YMCIIOBOE 3HAUEHUE BRIPAXKEHUS € IepeMeHHOM. [lonmycTrMble 3HaYeHHsI TEPEMEHHbIX

2.2 [IpencraBieHne 3aBUICUMOCTH MEXKy BETUUMHAMHU B BUJie popMyiibl. Berumncienus no gpopmynam

2.3 [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH, TOKAECTBEHHO PaBHBIE BBIPAKEHUS

2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTeIEM

2.5 Onunounensl 1 MHOTOWIeHbI. CTeneHb MHOTOWIeHA. ClI0XKeHUe, BBIUUTAHHE, YMHOKEHIE MHOTOUJICHOB




25 @DopMyIibl COKpAIEHHOIO YMHOKEHUS: KBaIpaT CyMMBbI U KBaJpat pazHoctu. Popmyina pa3HOCTH KBapaToB. Pa3noxenue
' MHOT'OYJIEHOB Ha MHOYKUTEIIN
3 YpaBHeHUS

3.1 YpaBHeHUEe, KOpEHb YpaBHEHUS, TPaBUiIa IPeoOpa3oBaHus ypaBHEHUS, PABHOCHIIBHOCTh ypaBHEHUH

3.2 JIuneliHOE ypaBHEHME C OHOW IIEPEMEHHOM, YUCIIO KOPHEH JINHEWHOIO YPABHEHUS, PEIICHUE JIMHEHHBIX YPABHEHUN

3.3 CocraBieHne ypaBHEHUH 10 YCIOBHIO 3a7jau. PerieHre TeKCTOBBIX 3aa4 C IIOMOILBIO YpaBHEHUN

3.4 JluneliHOE ypaBHEHHUE C IBYMS IIEPEMEHHBIMH U €T0 rpaduk

35 Cucrtema ByX JIMHEHHBIX YpaBHEHUH ¢ JByMs MepeMEeHHbIMU. PelieHue cucteM ypaBHEHUH CIIOCOOOM MOJCTAHOBKHU.
' [Ipumeps! penieHns TEKCTOBBIX 3a]a4 ¢ IOMOIIbIO CUCTEM YpaBHEHUHN
4 Koopaunats! u rpaduku. OyHKmm

4.1 Koopaunara Toukn Ha npsMon

4.2 Hucnossle IPOMEKYTKH. PaccTossHME MEX Ty ABYMSI TOUKAMHU KOOPJAMHATHOM MPSIMOU

4.3 [IpsimoyromnpHas cucrema koopauHat, ocu Ox u Oy. AOciycca 1 opuHaTa TOYKH Ha KOOPIUHATHOM TUIOCKOCTH

4.4 [Tpumeps! rpadukoB, 3a1aHHbIX GopMyaamu. YTeHHne rpagKoB peaabHbIX 3aBUCUMOCTEH

4.5 [Tonstue pynxuun. I'papux Gpynkiumn. CroiicTBa QyHKIMIA

4.6 Jluneiinas Qynkuus, e€ rpaduk. ['padux GyHkum y = [x|

4.7 I'paduueckoe penieHre TMHEHHBIX YPAaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHHI

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS

1 Hucna 1 BBIYUCICHUS

11 KBanpatuslit kopens u3 uncia. [lorstue 00 npparroHansHOM 4rcie. JlecssTuunble NpuOImKeHns UppalioOHAIbHBIX YUCET




CpoiicTBa apu(MEeTHUECKUX KBAJIpPaTHBIX KOPHEH M UX NPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUU U

L2 BBIYUCIICHUAM. J[€HCTBUTENBHBIC YUCIIA
1.3 Crenenb c 11eJIbIM TTOKa3areneM U e€ cBoiicTBa. CTaHmapTHas 3alKch Ynuciia
2 AnrebpanyuecKue BHIPAKCHHS
2.1 KBagpartsslii TpEXUIIEH, pa3IoKEHUE KBAIPATHOIO TPEXWICHA HA MHOXKUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajiredpandeckoit 1poou
2.3 Crnosxenue, BBIYUTaHUE, YMHOKCHHUE, JICTICHUE alTreOpandecKux apooei
24 PanrioHanbHbIE BRIp@KEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 KBangpatHoe ypaBHeHue, popMyiia KopHel KBaapaTHoro ypaBHeHus. Teopema Buera
3.2 Pemienue ypaBHeHM, CBOIAIIMXCS K TUHEWHBIM U KBaIpaTHBIM
3.3 [Tpocreiime ApoOHO-pallOHATIbHbBIE YPaBHEHUS
34 I'padnueckas uHTEpHperanusi ypaBHEHMH C JBYMsI INEPEMEHHBIMHM W CHCTEM JIMHEHHBIX YPaBHEHHH C JBYMs
' nepeMeHHbIMU. [IprMephl pereHust CUCTeM HeJIMHEHHBIX ypaBHEHUH C IByMs IEpPEMEHHBIMU
3.5 Pemienue TekcTOBBIX 3a/au aJireOpanyeckuM crocodom
3.6 YucioBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITepeMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOMN
3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 OyHKIIUA
4.1 [Tonstue pynkmuu. O61aCTh OMpeIeTICHUS 1 MHOXKECTBO 3HaUeHUHN (QyHKIIMUA. CriocoObl 3aaaHust QyHKIIHMA
4.2 I'paduk pynkmuu. Yrenue cBoicTB GyHKIMM 110 €€ Tpaduxy




4.3 [Tpumeps! rpadukoB PyHKIUH, OTPAXKAIOMIUX PeaIbHBIE TPOIIECChI
4.4 OyHKIMH, OMUCHIBAIOLINE MPSMYIO U 00paTHYIO MPOTOPIMOHATIbHbIE 3aBUCUMOCTH, UX IpapUKu
4.5 OyHK1UU y =x% y = X?
4.6 Oynakuu Y = [x, y = |x]|
4.7 I'paduueckoe perieHue ypaBHEHUH U CUCTEM YPaBHEHHM
9 KIIACC
Kona IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Uucna v BBIYUCICHUS
1.1 ParonanbHbIe uncna, MppalMoHAIBHBIE YKCTIa, KOHEUHbIE U OECKOHEUHBIE IECSITUYHBIE IpooU
1 MHOkeCTBO NEeHCTBUTENBHBIX YHCeN, JeHCTBUTENbHBIC YHCIa KaKk OECKOHEUHBIE IeCATUYHBIE Ipo0u. B3auMHO ofHO3HAaYHOE
' COOTBETCTBUE MEXITY MHOKECTBOM JICUCTBUTENIHHBIX YHCENI U KOOPAUHATHOM TIpsiMoil. CpaBHEHHE IEHCTBUTEIBHBIX YHCETT
1.3 Apudmernueckue I1eUCTBUS C ICUCTBUTEIHLHBIMH YHUCIAMHU
W3mepenust, npulirmkeHus, OlleHKH. Pa3Mepsl 00beKTOB OKPYKAIOIIEr0 MUPA, TUTETFHOCTD MPOIIECCOB B OKPYIKAIOIIEM MUPE.
1.4 [TpubnmxE€HHOE 3HAUEHUE BEIUYMHBI, TOYHOCTh NpuOmkeHus. OkpyrieHue uucen. [Ipukuaka U oleHKa pe3yabTaTOB
BBIYMCIICHUI
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 VYpaBHEHUSI ¢ OIHON IEpEMEHHON
2.2 JInnenHoe ypaBHeHue. Pemienue ypaBHEHUM, CBOIAIINXCS K JTUHEUHBIM
2.3 KBagparnoe ypaBHenue. Penienre ypaBHeHUN, CBOASIINXCS K KBaJAPATHBIM
24 bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHust ypaBHEHUN TPEThEN U YETBEPTOM CTENIEHEN pa3ioKEHUEM Ha MHOKHUTEIN
2.5 Pemenue npoOHO-paniMoHaNBHBIX YPaBHEHUIH




2.6

CucreMbl ypaBHEHHI

2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €T0 TpaduK
2.8 Pemienue cuctem NByX JTMHEHHBIX YpaBHEHUH C JBYMs IEpEMEHHBIMU
2.9 Pemenue cuctem nByX ypaBHEHUI, OTHO U3 KOTOPBIX JIMHEIHOE, a APyroe — BTOPOH CTENEeHU
2.10 I'paduaeckas uHTEpIPETALIMS CUCTEMBI YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
211 Pemrenne TekCTOBBIX 33724 anreOpanyecKuM CriocoooM
2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenue nuHEHBIX HEPABEHCTB C OJIHOM EpPEMEHHOM
2.14 Pemenne cucreM JTMHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON
2.15 KBanparHble HepaBeHCTBa
2.16 I'paduueckas mHTEpIIpETAIINS HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMU
3 OyHKIMH
3.1 KBagparuunas ¢pynkuus, e€ rpaguk u coiictsa. [Tapabosna, KoopArHATH BEPUIMHBI 1apabosIbl, OCb CHMMETPUH MapaldoJIbl
3.2 I'paduku pynkuumit y=Kx, y=kx+b u ux cBoiicta
3.3 I'paduku dynkuumit y=K/X, y = X’ u ux coiictsa
3.4 I'paduxu QyHKIMIL , U UX CBOICTBA
4 YucnoBble NOCIEI0BATEIBHOCTH
41 Omnpenenenne 1 criocoObl 3aJaHUS YUCIIOBBIX MOCIIEI0BAaTENbHOCTEH. 3a/1aHNe MTOCIeI0BAaTeIbHOCTH PEKYPPEHTHOM (popmyron
' u GopMyInoit N-ro uieHa
4.2 Apudmernueckas nporpeccusi. Dopmyssl N-To wieHa apupMETHIECKON IPOTrPeCcCUH, CyMMBI IIEPBBIX N YJIEHOB
4.3 I'eomerpuueckas nporpeccust. @opMyIbl N-Tro YiieHa TeOMETPUUECKOM MPOrpeccHu, CyMMBI IEPBBIX N WICHOB
44 N300pakeHne 4wieHOB apu(pMETHIECKON U TeOMETPUUYECKON POrpeccuii TOUKaMu Ha KOOPAMHATHOM IIIOCKOCTH. JIMHEHHBIN 1

AKCIMOHEHIHAIBHBIN POCT




4.5

Cl10KHbI€ TTPOLECHTHI




HPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM IMPOT'PAMMbBI OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Kona
NMpPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pPe3y/JibTaTaM 0CBOEHHUsI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpa3zosanust Ha ocHoBe PI'OC

YMmenue OIICpHUPOBATH ITOHATHAMU: MHOXKECTBO, ITIOJAMHOXKECTBO, OIICPpALIMU HAZl MHOKCCTBaAMU,; YMCHUC OIICPUPOBATH
INOHATHUAMMU: rpa(p, CBSI3HBIN rpa(b, ACPECBO, LHUKII, IMPUMCHATb HUX IPU PCIICHHU 3aJad; YMCHUC HCIIOJIB30BATH
Fpa(bI/IqGCKOC MpEaACTaBJICHUEC MHOXCCTB IJIsI OIIMCAaHUA PCAJIbHBIX IPOLECCOB U HBHCHHﬁ, Ipu pCIICHHUU 3aJaq U3

APYyrux y‘le6HbIX npeaIMCTOB

YMeHue OIICpHUPOBATH TIOHATUAMU: OIIPCACICHUC, AKCHMOMA, TEOpPEMaA, AOKA3aTCJIILCTBO, YMCHHC DPACIIO3HABATDH
HNCTHUHHBIC U JIOKHBIC BBICKA3bIBAHUS, IPUBOJAUTE HPUMEPHLI U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHHUA U OTPULIAHUA

BBICKa3bIBAaHUM

YMeHue onepupoBaTh HNOHATHSIMHU: HATYypaJbHOE YMCIIO, MPOCTOE U COCTABHOE YMCIIO, JETMMOCTh HATypallbHBIX
YuCel, MPU3HAKH ISTTMMOCTH, 11€J710€ YHUCII0, MOJTYJIb YHciia, OOBIKHOBEHHAS APOOK U IeCATUYHAs 1p00b, CTaHIapTHHIN
BUJl 4YKCTa, PAllMOHAIBFHOE YHCIO, UPpAIMOHAIbHOE YHUCIO, apu(MeTHYeCKUil KBaapaTHBI KOpPEHb; YMEHHE
BBITIOJIHSITH JICUCTBUS C YMCIAMH, CPaBHUBATh W YMOPSA0YMBATH YHCIIA, TIPEICTABIATh YMCIAa Ha KOOPAMHATHOU

OPSAMOM, OKPYIJIATh YHCIIA; YMEHUE JIeNaTh NPUKUAKY U OLIEHKY pPe3yJbTaTa BHIYMCICHUN

YMeHue onepupoBaTh MOHATUSAMH: CTENEHb C LEJIbIM TOKa3areneM, apu(MeTHUeCKUil KBaJpaTHBI KOpEHb,
MHOTOYJIEH, ajredpanyeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO ¢ KOPHEM HATypalbHOW CTEHEHH OOJIbIIE €IMHUIIBL;
YMEHHUE BBIMOJHATH PacuéThl Mo (Gopmynam, Mpeodpa3oBaHUs LEJbIX, JPOOHO-PALMOHANBHBIX BBIPAKEHUNA H
BBIPAXEHUH C KOPHIMHU, pa3Io’KeHHE MHOTOUJIEHa HA MHOKUTENH, B TOM YHCIIE C UCTIOIb30BaHUEM (OPMYJIT pa3HOCTH

KBaJIpaToOB U KBaJ[paTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATHUSAMU: YUCIIOBOE PABEHCTBO, YPAaBHEHHUE C OJJHOM NMEPEMEHHOMN, YHCI0BOE HEPABEHCTBO,

HEpaBEHCTBO C IEPEMEHHOW; yMEHHE pellaTh JIMHEHHbIE W KBaJgpaTHBbIC YPaBHEHUS, IPOOHO-pallMOHAIbHBIC




YPaBHEHUSI C OJJTHOM MEPEMEHHOM, CUCTEMbI JABYX JIMHEWHBIX YPAaBHEHUH, JTMHEHHbIE HEPABEHCTBA U MX CUCTEMBI,
KBaJpaTHbIC U JPOOHO-pAlMOHATIFHBIE HEPABEHCTBA C OJHOW NMEPEeMEHHOW, B TOM YHCJE NPU PEIICHUH 337134 U3
JpPYruX MOpPEeIMETOB M NPAKTUYECKUX 3aJ1ay; YMEHHE MCIOJIb30BaTh KOOPAMHATHYIO NPSMYI0 U KOOPAMHATHYIO

TUIOCKOCTH JIJIs1 U300pakeHUs! pelIeHUi ypaBHEHH, HEPAaBEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKINUU, HYIU (QYHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA,
NPOMEXYTKH BO3pacTaHUs, yObIBaHWS, HauOoONblIee W HaWMEHbIIEEe 3HAYeHUS (YHKIUU; YMEHHE OIEepPHUPOBATh
NOHATUSAMH: TpsIMas  MPOMOPLUUOHANBHOCTh, JMHEWHas (QYyHKIUS, KBagpaTudHas (QyHKOous, oOparHas
IPONOPIMOHATBHOCTD, Mapadoia, TUIepOoiIa; yMEHHE CTPOUTh Ipaduku (YHKIHHA, MCIIOIb30BaTh IpadUKH IS
OTIpeIeJICHNs] CBOMCTB MPOIIECCOB U 3aBUCUMOCTEMH, ISl pEIICHUS 3a/1a4 U3 IPYTUX YIeOHBIX MPEIMETOB U PEATbHOM

JKU3HH,; YMCHHUC BbIPAXKATDH q)OpMy.]'IaMI/I 3aBUCUMOCTHU MEKAY BCIIMUYNHAMU

YMeHue onepupoBaTh NOHATHSMU: TIOCIIEJ0OBATEIBHOCTD, apupMeTHYEeCKas U TeOMeTpUYecKasl IPOrpeccun; yMeHHe
MCIIOJIb30BaTh CBOMCTBA MTOCIIEA0BATEIbHOCTEN, (DOPMYIIBI CyMMBI M OOIIETO YieHa ITPU PELICHUH 3a/]a4, B TOM YHCIe

3ala4q U3 Apyrux y‘Ie6HLIX NpeaAMETOB U peanLHoﬁ KHU3HHU

YMeHue pemiath 3a/1a4M pa3HbIX TUIIOB (B TOM YHCIIE Ha MIPOLEHTHI, JOJIH U YacTH, IBH)KEHUE, padoTy, lIEHy TOBApOB
U CTOMMOCTb MOKYIOK M YCIYT, HAJIOTH, 33Jaud U3 OOJIACTH YNPaBJICHUS JUYHBIMH U CEMEWHBIMHU (PUHAHCAMM);
YMEHUE COCTaBJIATh BBIPAKCHMS, YPaBHEHHs, HEPABEHCTBA M CHUCTEMBI 0 YCJIOBHIO 3a/ayd, HUCCIEN0BATH

MOJIYYCHHOC PCIICHHUEC U OLICHUBATH HpaBI[OHOZ[O6HOCTI> MMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue omnepupoBaTh MOHATUSMU: (QUIYpa, TOYKA, OTPE3OK, MpsiMas, Jy4, JIOMaHas, yrojl, MHOIOYTOJIbHUK,
TPEYroJbHUK, PAaBHOOEIPEHHBIH W PAaBHOCTOPOHHUM TPEYroJbHUKH, MPSIMOYTOJbHBI TPEYyroJbHUK, MEIuaHa,
OHCceKTprca U BbICOTA TPEYrOJIbHHUKA, YETHIPEXYTOJNIbHUK, MapaiieorpaMM, poMO, NMPsSMOYToJIbHUK, KBajpar,
Tparneuusi; OKpy>KHOCTb, KpYT, KacaTeiabHasi; 3HAaKOMCTBO C IIPOCTPAHCTBEHHBIMU (PUTYpaMU; YMEHHUE pelIaTh 3aJauH,
B TOM YHCJI€ U3 IIOBCEIHEBHOI JKM3HU, HA HAXOXKIECHHE I€OMETPUUYECKUX BEJIMYUH C NMPUMEHEHHEM H3YYEHHBIX

cBOMCTB (huryp u paxToB

10

YMeHue omnepupoBaTh IMOHATHUSMHU: PABEHCTBO (Uryp, paBeHCTBO TPEYroJbHUKOB; MapajulebHOCTh U

NEePIEHANKYIIIPHOCTD MPSAMBIX, YTOJI MEXIY MPSAMBIMH, MEPIECHINKYIISP, HAKIOHHAs, MPOEKIus, nogooue ¢uryp,
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HO,I[O6HBI€ TPEYIrOJbHUKH, CHUMMECTPHA OTHOCHUTCIBHO TOYKH H HpHMOﬁ; YMCHHE pacClio3HaBaTb PaBCHCTBO,

CUMMETPHIO U TI0J1001e (HUTyp, MapaJieNbHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUPE

YMeHue onepupoBaTh NOHATUSIMU: ITTUHA, PACCTOSIHUE, YToJI (BEJIMUMHA YIila, CHHYC U KOCUHYC YIJIa TPEYTOJIbHUKA),
IUIONIA/1b; YMEHHUE OLIEHUBATh pa3Mephl MPEAMETOB U 0ObEKTOB B OKPYXKAIOLIEM MUPE; YMEHHE IPUMEHATH (OPMYJIbI
nepuMeTpa M IUIOLAAM MHOTOYTOJBHUKOB, JJIMHBI OKPYKHOCTH M IUIOHIAAM Kpyra, o0bema MHpsIMOYTOJIBHOTO
napajuieJienumnena; yMeHHe NPUMEHATh NPU3HAKKM PAaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyYMME VIJIOB
TpeyroiabHuKa, Teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOIICHHS JUJIS BBIYMCIICHUS [UIMH, PACCTOSHUH,

IIomanaeu

12

13

YMenue n300paxaTh IIIOCKHE (UTYpbl U MUX KOMOHWHAIMH, MPOCTPAHCTBEHHBbIE (PUTYpHI OT PYKH, C IOMOIIBIO

LIepTé)KHI)IX HHCTPYMCHTOB U 3JICKTPOHHBLIX CPCACTB 110 TCKCTOBOMY MJIM CUMBOJIbHOMY OITMCAHUIO

YMmenue OINICpHUPOBAThL IMOHATHUAMU: IPAMOYIroJibHasd CHUCTEMa KOOPJAWHAT, KOOPAWHATBI TOYKH, BCKTOpP, CyMMa
BCKTOPOB, IPOU3BCACHNEC BECKTOPA HAa YUCII0, CKAJIIPHOC ITPOU3BCACHUEC BEKTOPOB,; YMCHUEC HUCIIOJIb30BaTh BEKTOPHI U
KOOpAUWHATHI IJIA NPEACTABIICHUSA JaHHBIX 1 PCHICHUA 3a/1a4, B TOM YUCJIC U3 APYTHUX y‘IG6HBIX npeaMeToOB U pe&HBHOfI

KHN3HHU

14

YMeHnue OIICpHUPOBATH MOHATUAMMU: CTOJIOMKOBBIC U KpYroBbIC JUAI'PAMMEI, Ta6J'II/II_U>I, cpeaHee apH(bMeTqucxoe,
MEaHaHa, HauOoJIbIIee U HANMEHbBIIIEE 3HA4YCHH, pasMax 4YuCJIOBOI'0O Ha6opa; YMCHUEC U3BJICKATh, MHTCPIIPETUPOBATH
u Hp606p8.30BLIBaTB I/IH(I)OpMaLII/IIO, MMPEACTAaBJICHHYIO B TaGJII/II_[aX W Ha Juarpammax, OTpa’xarollyro CBOMCTBa U
XapaKTEPHUCTHUKU PCAJIbHBIX ITPOLCCCOB U SIBJIeHI/Iﬁ; YMCHHE pacCIio3HaBaTb U3MCHUYMBBIC BEJIMYUHEI B OKPYKAIOIIEM

MUpE

15

YMeHue onepupoBarh MOHATHUSMU: CIy4ailHBIA ONBIT (CAy4ailHBIH SKCIIEPUMEHT), 3JIEMEHTAapHOE COObITHE
(97eMeHTapHBIH HMCXOJ) CIIy4alHOTO OIBITa, CIy4daiiHOe COOBITHE, BEPOSATHOCTh COOBITHSA; yMEHHE HAXOAWUTh
BEPOATHOCTH CIy4YalHBIX COOBITHI B OMbITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHUE pellaTh
3aJaud METOJIOM OpPraHM30BaHHOIO Mepedopa M € HCIOJIb30BAaHHEM NpaBUIa YMHOXKEHUS; YMEHHE OLIEHUBATb

BEPOATHOCTH pEATbHBIX COOBITUN U SBJICHUM, MOHUMAaTh POJIb MPAKTUYECKH JOCTOBEPHBIX W MaJOBEPOSTHBIX




16

COOBITHH B OKpYXaromeM MUPE U B )KU3HHU; 3HAKOMCTBO C IIOHATHEM HE3aBHCHMBIX CO6BITPIﬁ; 3HAaKOMCTBO C 3aKOHOM

OOJIBIIMX YHCEI U €T0 POJIbIO B MAaCCOBBIX SBJICHUAX

YMenue BBI6I/IpaTB HOI[XOI[SIL[II/If/’I H3y‘-1€HHBIFI MCTOJ MJId PCIICHUA 3aaa4u, ITPUBOJUTH MPUMCPBI MATCMATUYCCKUX
SaKOHOMepHOCTeﬁ B IMIPpHUPOAC M KU3HHU, paCllO3HABATh IIPOABIICHHEC 3aKOHOB MAaTCMAaTHUKH B UCKYCCTBEC, OIIMCHIBATH
OTACJIbHBIC BBIAAOIINUECCA PC3YJIbTAThI, ITOJYUCHHBIC B XO€C PA3BUTUA MATCMATUKU KAaK HAYKH, IPUBOJAUTL ITPUMCPLL

MaTEMaTHYCCKUX OTKpBITI/Iﬁ H UX aBTOPOB B OTE€UYECTBCHHOM U BCCMHpHOﬁ HUCTOpUHU




HEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D ITIO MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEHT CO/lep:KAHUSA

1 Yucna u BIYUCICHUSA

11 Harypanbnsle u nensie yucna. [Ipu3Haku JenMMoCTH HEbIX YUCell

1.2 OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH, TIPOLIEHTHI, OECKOHEYHBIE MIEPHOANIECCKHIE APOOH

1.3 PanmonanbHele uncia. ApupmMeTnyeckue onepanuy ¢ palioHaIbHBIMU YHCIaMU

1.4 JlelicTBUTENbHBIE YUCIa. APH(PMETHIECKHE ONIEPALIUH C ACHCTBUTEILHBIMU YUCIAMH

1.5 [TpuGnmxEHHbBIC BEIYMCIICHUS, TPaBHUIIa OKPYTIICHHS, IPUKH/IKA M OIICHKA PE3yJIbTaTa BEIYMCICHUH
2 AnreOpandyecKkue BoIpaKEHUS

2.1 BykBeHnHble BbIpakeHUsI (BbIPaXKEHUS C IEPEMEHHBIMHU )

2.2 Crenens ¢ 1enbM nokasareneM. CTeneHb ¢ palnoHaIbHBIM MoKa3aTeneM. CBONCTBA CTENEHN

2.3 MHorousneHsl

24 Anrebpanyeckas 1po0b

2.5 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JledcTBus ¢ apudMeTHUEeCKUMHI KOPHSIMHU HaTypalbHOI cTeNeHn
3 YpaBHEHUS U HEPAaBEHCTBA

3.1 Lenbie u 1poOHO-paoHANBHEIE ypaBHEHUsI. CHCTEMBI U COBOKYITHOCTH YPaBHEHUH

3.2 Lenbie u 1poOHO-paIOHANIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB

3.3 Pemienue TeKCTOBBIX 3a1a4
4 YucnoBele NOCIE0BATEIBHOCTH

4.1 [TocnemoBaTeIbHOCTH, CIIOCOOBI 3aaHus IOCIIeI0BATEIbHOCTEH

4.2 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0XXKHBIX IPOLIEHTOB




OyHKIUU

@Oynk1us, crocoos! 3aaanus pynkuuu. I'paduk Gyaxmumn. O6macTh onpeneneHns U MHOXKECTBO 3HaueHu (yHkimu. Hymm

5.1. ¢ynkuuu. [IpomexxyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MUHUMYMBI (DyHKIIWH.
Haubonbiiee u HanMeHbllee 3HaueHne (QYHKINUN Ha IPOMEKYTKE

6 Koopaunats! Ha IPsIMO U INIOCKOCTH

6.1 Koopaunataas npsimas

6.2 JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus

7.1 I'eomeTrpuueckue Gurypsl U UX CBOICTBa

7.2 Tpeyronbauk

7.3 MHOroyrojasHuKu

7.4 OKpy>KHOCTb U KpyT

7.5 W3mepeHune reoMeTpu4eckix BEJIMYMH

7.6 BexTops! Ha MIIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA

8.1 OnucarenbHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHosxecTBa

8.5 I'padmr




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Marematuka. Anre6pa: 7-i kiacc: 6a30BbIi ypoBeHb: yueOHUK; 15-¢ uznanue, nepepadborannoe Maxkapsiues FO.H.,
Munntok H.I'., Hemkos K.U. u ap.; nox penakmueit Tenskopckoro C.A. AkimonepHoe o0miecTBo «M3aaTenbcTBO
«IIpocsemenne»

* Maremartuka. Anre0pa: 8-i kiiacc: 0a30BbIi YpOBEHb: yueOHUK; 16-¢ uznanue, nepepadbortannoe Makapsrues 1O.H.,
Mungrok H.I'., HemkoB K.W. u ap.; nox peagakuuei TensikoBckoro C.A. AkunonepHoe o01ecTBo «3narenscTBo
«IIpocsemienue»

* Maremaruka. Anre6pa: 9-it kimacc: 6a30BbIi ypOBEeHb: YueOHUK; 15-¢ u3nanue, nepepaborannoe Maxkapsiue FO.H.,
Munmiok H.I'., HemikoB K.U. u ap.; mox penakuueii TensikoBckoro C.A. AxkunonepHoe o61mectBo «3narenscTBo

«ITpocsenieHue»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET








