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IHHOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBJISIETCS OJHHUM M3 OINOPHBIX KypCOB OCHOBHOIO 0OLIEro oOpa3oBaHUs: OHA
obecreynBaeT M3yuyeHHUe JAPYrMX AMCLUUIUINH, KaK €CTECTBEHHO-HAy4YHOI'O, TaK M T'yMaHUTApHOI'O
LIUKJIOB, €€ OCBOEHHE HEoOXOAMMO MAJs MPOAOJDKEHHS O0pa3oBaHMsl M B IOBCEIHEBHOW JKH3HHU.
Pazputue y oOyd4aromuxcsi Hay4HbBIX IPEICTABICHUH O IPOUCXOXKICHUH U  CYIIHOCTH
anreOpandeckux abCcTpakiuii, criocobe OTpaKeHUs MaTeMaTUYECKON HayKO! SIBJIEHUH U ITPOLIECCOB B
IpUpOJIE U OOIIECTBE, POJIU MAaTEMAaTUUYECKOTr0 MOJECIMPOBAHMs B HAyYHOM [TO3HAHUU U B MPAKTHKE
CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHSI ¥ KAYECTB MBIIICHHS, HEOOXOAUMBIX JIJIs
ajanTanyy B COBPEMEHHOM IM(poBoM oOmecTBe. M3ydyenue anreOpbl oOecreduBacT pa3BUTHUE
yMEHUsl HaOII0/1aTh, CPABHUBATH, HAXOAUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTU MBIILICHHS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOM JEWUCTBUS W BBIBOJBL, (OPMYIHPOBATH
yrBepkaeHus. OcBoeHHe Kypca anreOpbl o0OecreyuBaeT pPa3BUTHE JIOTUYECKOTO MBIIUICHUS
O0yJaroImuXxcs: OHM HCIONB3YIOT JIEAYKTUBHBIE M WHIYKTUBHBIC pacCcyXIeHus, o0oOIeHune u
KOHKpeTHu3aluo, abcrparupoBanue u aHajgoruto. OOyueHue anredpe npenanoaraeT 3Ha4UTEIbHBIN
00BbEM CaMOCTOSITEIbHOMN AEATEIbHOCTH 00YYaOLINXCsl, IOITOMY CAMOCTOSITENIbHOE pPelleHHE 3a/1a4
ABJISICTCA pealu3aluen AeaTeJIbHOCTHOrO IPUHIUIIA 00yUeHUs.

B cTpykType nporpammsel yueOHOro Kypca «Anredpa» Ayl OCHOBHOI'O OOLIero oOpa3oBaHMs
OCHOBHOE MECTO 3aHUMAIOT COJEepXKaTeIbHO-METOJNYECKUE JIMHUM: «Yucina M BBIYUCICHUS,
«Anredbpanueckue BbIpAXKEHUA», «YpaBHEHUS U HepaBeHCTBa», «DyHkumm». Kaxnas uz s1ux
COZIep’KATEIbHO-METOJUUECKUX JIMHUN pa3BHUBAeTCs Ha MPOTSHKEHUU TPEX JIET M3Y4eHHUs Kypca,
B3aMMOJICHCTBYSl C JPYTMMH €r0 JIMHUSAMH. B Xome m3ydeHHss y4eOHOTO Kypca OOydarommMmcs
MPUXOJUTCS JIOTHYECKH PacCyKIaTh, MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBsI3U ¢
3THM B TMporpamMmy y4eOHOro Kypca «Anre0Opa» BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH,
IPEeACTaBICHHBIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTHYECKOTO 00pa30BaHUs U CIIOCOOCTBYIOIINE
OBJIAJICHNIO OOYUYaIOIMMHCS OCHOB YHHBEPCAJILHOTO MaTeMaTH4YEeCKOro si3blka. ComepkaTenbHON U
CTPYKTYpPHOM OCOOEHHOCTBIO YUeOHOT0 Kypca «Airedpay» sBIsSETCS €ro MHTErPUPOBaHHbBIN XapaKTep.

Conepxanne nmuHUHM «YWCIa U BBIYUCICHUS» CIY)KUT OCHOBOHW JUIS NAIBHEHIIETO M3YdeHUS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOIIMUXCS JIOTMUECKOTO MBIIUIEHUS, (POPMUPOBAHUIO
YMEHHUSI TOJIb30BAThCS alNTOPUTMAMH, a TaKXkKe TMPHOOPETEHHIO TMPAKTHYECKUX HAaBBIKOB,
HEOOXOMMBIX JUTSI TOBCEHEBHOM KM3HU. Pa3BUTHE MMOHITHS O YHCIIE HA YPOBHE OCHOBHOTO OOIIETO
0o0pa3oBaHMs CBS3aHO C pAlUOHAIBHBIMA W HMPPANUOHAIBHBIMH YHCIaMH, (OPMHPOBAHUEM
MPEJCTaBICHUN O JCHCTBUTEIHHOM 4YHCIE. 3aBEepIIEHHE OCBOCHHUS YHCIOBOH JIMHUM OTHECEHO K
cpeaHeMy oOuieMy 00pa30BaHMIO.

Coneprxanue AByX anreOpanmdecKuX JIUHUN — «AnreOpandeckue BRIpaKEeHUs» U «Y paBHEHUS U
HEPaBEHCTBA» CHOCOOCTBYeT (HOPMUPOBAHHIO Yy OOYyYalONIMXCAd MaTeMaTH4eCKOro arrmapara,
HEOOXOJMMOTO JUISi  pEeIIeHUs 3aJady MaTeMaTHKH, CMEXKHBIX TIPEJIMETOB U  IPAKTHKO-
OpPMEHTUPOBAaHHBIX 3agady. Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHus y4eOHBIH MaTepHuai
TPYIIUPYETCs BOKPYT PAllMOHATIBHBIX BhIpaKeHUI. Anredpa IEeMOHCTPUPYET 3HaYCHUE MaTeMaTHKH
KaK si3bIKa JIJIs1 IOCTPOCHUSI MaTeMaTHUYEeCKUX MOJIeNIeH, ONMCaHus IPOLIECCOB U SBJICHUN PeaIbHOTro
mupa. B 3amaunm oOydeHus anreOpe BXOAST TaKKe JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO
MBILUIEHUS,, HEOOXOAMMOr0, B YacTHOCTH, JUIsI OCBOEHHUS Kypca HMH(OpPMATHKH, U OBJIAQJCHUE
HaBBIKAMU JIETYKTUBHBIX PACCYKJICHHH.



[IpeoOpa3oBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHHUsI, CHIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Coneprxanue GpyHKIMOHANBHO-TPa(UUECKON JIMHUHU HALEJICHO Ha MOJy4YeHHEe 00yUYarouMuUcs
3HaHUM O (QYHKIMAX Kak BakHEHIIeH MaTeMaTHYeCKOM MOJAENIM [Jsl ONMCaHWs U MCCIEOBaHUS
pa3HOOOpa3HbIX MPOLECCOB U SBJICHUHN B IIpUpojie U oduecTBe. M3yuenne MaTepuaa criocooCcTByeT
pasBUTHIO y OOy4arOIIMXCsl YMEHHUS MCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIbHBIE CPEICTBA S3bIKA
MaTeMaTHUKd — CJOBECHBbIC, CHMBOJIMYECKHE, TpaduuecKkue, BHOCHT BKJIaJ B (OPMHPOBAHUE
MPEJCTAaBICHUN O POJIM MATEMATHKH B Pa3BUTHH IUBHIIN3ALUH U KYJIbTYPHI.

Cornacno yyeOHOMY IUTaHy B 7-9 Kiaccax m3y4aercsi y4eOHBIH Kypc «Anredpa», KOTOPHIH
BKJTIOYAET CJIEIYIOIIME OCHOBHBIE pa3/ielibl coaepkanus: «Hucna u BEIYUCICHU», «AJredpandeckue
BBIPAKCHUS», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIMM.

Ha n3ydenue yae6HOro Kypca «Anredpa» orsoautcs 306 gyacos: B 7 kinacce — 102 gaca (3 yaca
B HeJeno), B 8 kitacce — 102 vaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B Hezielo).



COJEPKAHUE OBYYEHUA
7 KJIACC

Yucyia 1 BLIYHCTICHUS

JlpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, TEPEX0]] OT OJHON (GOpPMBI 3amUcCU APOOEH K IPYrou.
[ToHsiTHE palMOHAIIBHOTO 4YHCJA, 3alUMCh, CPABHEHME, YIMOPAJIOYMBAHUE PALMOHAIBHBIX YHCEII.
Apudmerndeckue IeMCTBHUS C pallMOHATLHBIMU YHUClIaMU. Pemenne 3a1ay u3 peaibHON MPaAKTUKH HA
9acTu, Ha IPOOH.

CremneHb ¢ HATYpaLHBIM MTOKA3aTEIEM: OMpeciieHUe, MPeoOpa3oBaHre BBIPAXKECHUN HA OCHOBE
oTpe/ieNIieHUs], 3aUCh OONbIITNX Yrcel. [[pOIeHThI, 3anmrch MPOLIEHTOB B BUJIE ApoOH U Apodu B BUIE
MPOLEHTOB. TpH OCHOBHBIE 3a7]a4 Ha ITPOLEHTHI, PELICHUE 33/1a4 U3 PEAIbHON TPAKTHKH.

[Ipumenenne Npu3HAKOB JETUMOCTH, PA3JIOKEHUE HA MHOKUTEIN HAaTYpPaIbHbIX YHCEl.

PeanbHbIE 3aBUCMMOCTH, B TOM YHCJIC IIPsIMasi U 0OpaTHAs MPONOPIHOHATIBHOCTH.

AsredOpanyeckue BbIpasKeHUsI

[lepeMeHHbIE, 4YMCIOBOE 3HAYEHUE BBIPAXKEHUS C IMepeMeHHOH. JlomycTuMble 3HayYeHUs
nepeMmeHHbIX. [IpencTaBienne 3aBUCIMOCTH MEXy BETMYMHAMHU B BUAE (hOpMyIbl. Beruucinenus mno
dbopmynam. [IpeobpazoBanne OYKBEHHBIX BBIPAKEHUH, TOXK/IECTBEHHO PABHBIC BHIPAXKEHUS, MPABUIIa
peoOpa3oBaHus CyMM W IPOHM3BEACHHIA, MPABUIA PACKPBITUS CKOOOK M MPHUBEACHHS TOT00HBIX
cllaracMbIX.

CBoiicTBa CTETICHHU C HATYpaJIbHBIM ITOKAa3aTEJIEM.

Onnounensl u MHOrowieHbl. CrtemeHb MHorowieHa. CrokeHHE, BBIYUTAHUE, YMHOXEHUE
MHOTOWICHOB. @OPMYJIbl COKPAIIEHHOTO YMHOKEHUA: KBAIPAT CYMMBbI M KBaJpaT pa3HOCTH.

®opmyJiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHMs] M HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHs, TMpaBWia TpeoOpa3oBaHUsS YpaBHEHUS, PABHOCHIBHOCTH
YPaBHEHHUH.

JIuHeliHOE ypaBHEHHME C OJHOW NEPEMEHHOM, YUCIO KOPHEW JUHEWHOrO YpaBHEHMS, PELICHHUE
JMHEWHBIX ypaBHeHMI. CocTaBieHUEe ypaBHEHUN MO YCIOBHIO 3aaul. PenieHne TeKCTOBBIX 3a7ad C
IIOMOILBIO YPABHEHUIA.

JluneiiHoe ypaBHEHHE C JBYMsS TepeMeHHbIMH U ero rpaduk. Cucrema IBYX JIHHEHHBIX
ypaBHEHUH ¢ ABYMs MIepeMEHHBIMU. Pelienne cuctemM ypaBHEHUI ciocoO0M moicTaHOBKU. [Ipumepsl
pELIEHHS TEKCTOBBIX 3a7a4 C [IOMOILBIO CUCTEM YPaBHEHUM.

DOyHKIUH

Koopannara Toukn Ha npsMoi. YHcCIIOBbIE TPOMEXKYTKH. PaccTosiHue Mexay ABYMS TOUYKaMU
KOOPJMHATHOM MPSIMOM.

[IpsmoyronbHas cucrtema koopauHatr, ocu OX m Oy. AGcumcca W OpIuHATa TOYKH Ha
KOOpAMHATHOM 1ockocTu. [lpumepsl rpadukoB, 3anaHHBIX ¢opMmynamu. YrteHue rpapukoB
peanbHbIX 3aBucuMocTed. [lonstue dynkuuu. I'padux Gynkuuu. CpoiictBa Qynkumii. JIunelinas
¢bynkus, e€ rpadux. I'paduk ¢pynkuuum y = [x|. I'padudeckoe perieHre TUHEWHBIX YpaBHEHUH U
CUCTEM JIMHENHBIX YPaBHEHUM.



8 KVIACC

Yucia v BBIYUCTICHUA

KBampataelii kopeHb u3 uucna. [loHstue 00 wuppanuoHanbHOM 4Yucie. JlecsaThuuHbIe
NpUOMKEHUST UPPallMOHANBHBIX drcel. CBoMCTBa apuMETHYECKUX KBAJIPATHBIX KOPHEH M WX
MPUMEHEHHE K TPEOOPa30BAHUIO YUCIOBBIX BBIPAXCHHUIN U BRIYUCICHUAM. [[eiiCTBUTENbHBIC YUCIIA.

Crenens ¢ 11eabIM [TOKa3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

AsredOpanyeckue BbIpasKeHM sl

KBagpartHslil TpEXUIIEH, pa3IoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIN.

Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpanyeckoit aApoou. CiokeHue, BEIYUTAHKE,
YMHOKEHHE, JIeJIeHre anredpandeckux apooeil. PalinoHanbHble BhIpakeHUs U UX IPeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBagpatHoe ypaBHeHMe, popMylia KOpHEH KBajgpaTtHoro ypasHeHus. Teopema Buera. Pemenue
YpaBHEHMH, CBOAALIMXCS K JIMHEHHBIM W KBajapaTHbIM. [Ipocreifmme apoOHOpanMoHaIbHbIE
YPaBHEHUS.

I'papuueckass uHTEpHnpeTanuss ypaBHEHUH C JByMs IE€PEMEHHBIMH M CHUCTEM JIMHEHHBIX
YPaBHEHUN C IByMs IepeMeHHbIMU. [Ipumephl perieHns cucTeM HEJMHEHHBIX YPaBHEHHUM C JBYMs
IIEPEMEHHBIMH.

Pemrenue TeKCTOBBIX 3324 aNreOpandeckuM CIIOCOOOM.

UYucnoBble HEPABEHCTBA U UX cBOMCTBA. HepaBeHCTBO ¢ 01HON nepeMeHHONW. PaBHOCHIIBHOCTD
HepaBeHCTB. JIMHeHbIE HEpaBEHCTBA C OAHON NepeMeHHOM. CHCcTeMbl IMHEIHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHO.

DOyHKIUH

[Tonsarue ¢pynkuuu. O6acTh onpeaesieHus: 1 MHOXKeCTBO 3HaueHuH pyHkuu. CrocoOsbl 3a1aHus
byHKIHi.

I'padux ¢pynkuun. Yrenue cBoiicTB ¢pyHkuuu no e€ rpaduxy. [Ipumeps! rpadukoB GyHKIUH,
OTPaXKAIOIINX PEATBHBIE TIPOLIECCHI.

DyHKIIUY, OMUCHIBAIOIINE MPSIMYIO U 0OpaTHYIO POMOPIIMOHAIBbHBIE 3aBUCUMOCTH, UX TPaQUKH.
OyHKIMU y =x2, y =x3,y = x, y=|x|. I'papuueckoe perienne ypaBHEeHHI U CCTEM YpaBHEHUI.

9 KJIACC

Yucaa 1 BIYUCTIEHUS

PanrionansHble yncnia, MppalMoOHAIBHBIE YHCIIa, KOHEUHBIE M OECKOHEYHBIE JIECATUYHBIC IPOOH.
MHOXECTBO IEUCTBUTENBHBIX YHCEI, JCHCTBUTEIbHBIC YHCIIa KaKk OECKOHEUHBIE IECSITHUYHBIC APOOH.
B3anmMHO 0IHO3HAYHOE COOTBETCTBHE MEXKAY MHOKECTBOM JAEHCTBUTEIBHBIX YHCEN U KOOPAUHATHOU
MIPSAMOM.

CpaBHeHME NEUCTBUTEIBHBIX YHCEI, apU(PMETHIECKUE JEHCTBUS C IEHCTBUTEILHBIMU YHCIIAMH.

Pa3mepsr 00bEKTOB OKPYKAIOIIETO0 MUPA, JNIUTETLHOCTh TIPOIIECCOB B OKPYKAIOIIEM MHUPE.

[TpubnnxEHHOE 3HaYeHNE BETMYUHBI, TOYHOCTh MpUOIKeHus. OKpyrieHue Yncell.
IIpukuaka v OLleHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHH U HEPABEHCTBA

JInneiiHoe ypaBHeHuUe. PelieHne ypaBHEHUH, CBOASIIUXCS K JINHEWHBIM.



KBanpatHoe ypaBHeHue. PemieHue ypaBHEHH, CBOIAIIMXCS K KBaapaTHbIM. BukBagpaTHoe
ypaBHeHue. [IpuMepbl pelieHusi ypaBHEHUM TpETbel M 4YETBEPTOM CTENEHEH pa3jioKEHUEM Ha
MHOKUTEIH.

Pemenue npoOHO-pallMOHANIbHBIX YpaBHEHHMH. PelieHue TeKCTOBBIX 3ahad aireOpanyecKuM
METOJIOM.

VYpaBHeHHeE ¢ 1ByMs IEpEMEHHBIMU U ero rpaduk. Penienne cuctem AByX JMHEHHBIX YpaBHEHUH
C IByMs IIEpeMEHHbIMU. Pelenue cucreM 1ByX ypaBHEHHI, OHO U3 KOTOPBIX JINHEHHOE, a IPyroe —
BTOpO# cTeneHu. [ paduueckas MHTEpIIpETAIUs CUCTEMbl YPaBHEHUH ¢ ABYMSI IEPEMEHHBIMHU.

Pemienue TekcTOBBIX 33aa4 alredpandeckuM CriocoOOM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHON. Penenue cucteM JTMHENHbBIX HEPABEHCTB
c ogHoW mepeMeHHOH. KBaapartHele HepaBeHcTBa. ['paduueckas mHTEprperanusi HEpPaBEHCTB H
CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMH.

DOyHKIUH

KBagpatuunas ¢ynkuus, e€ rpaduk u cBoiicta. [TapaGona, KoopauHaThl BEpLUIMHbBI TapadoIIbI,
0Ch CUMMETpPUH 1apaldoJIbl.

Ipadukn dyskmmit: y = kx, y =kx + b, y=k/x, y=x3, y =Vx, y = |x| , # ux cBoiicTsa.

YucaoBbie MOCIAEI0BATEIbHOCTH H IIPOrPeCcCHH

[lonssTiE 4YKMCIIOBOM IOCIENOBATEIIBHOCTH. 3aJaHue I0CIIEN0BAaTEIbHOCTH PEKYPPEHTHOU
dbopmyoii u Gpopmynoit N-ro uieHa.

Apudmernueckas u reomerpuyeckas nporpeccun. @opmynsl N-ro wieHa apuGMETHUECKOH U
rEOMETPUUYECKOM MPOTrPECCU, CyMMBI IIEPBBIX N YJICHOB.

N300pakeHne wWiIeHOB apU(PMETHYECKO M TeOMETPUUYECKOW NpOrpeccuil TouykaMu Ha
KOOPJAMHATHOM TUIOCKOCTH. JINHENHBIN U SKCIIOHEHIMAIbHBINA POCT. CII0KHBIE IIPOLICHTHI.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE  pe3yJbTaThl  OCBOCHMUS  MpOrpaMMbl  y4eOHOro Kypca  «Amredpay»
XapaKTEePU3YIOTCS:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEPEca K MPOIUIOMY W HACTOSIIIEMY POCCHUMCKON MaTeMaTHKU, IEHHOCTHBIM
OTHOIIIEHUEM K JTOCTHXKEHUSM POCCHUIUCKUX MAaT€MAaTUKOB U POCCUMCKONW MaTEMATHYECKOMW IIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpaaaHcKoe u 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBHIMIOJHEHUIO OOS3aHHOCTEHW TpaXKJaHWHA U peaju3alid ero TMpas,
MPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SBJICHUM,
MpoLeayp TpaxaaHckoro oOiiecTBa (HampuMep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K 0OCYXIEHUIO
ATUYECKHUX MPOOJIeM, CBSA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHKEHH HayKu, OCO3HAHUEM
BAKHOCTU MOPAJIbHO-3THUECKUX MPUHIUIIOB B JIEATEIbHOCTH YUYEHOTO; 3) TPY10BOE BOCIIUTAHME:

YCTaHOBKOM Ha aKTUBHOE Y4acTHE B PELICHUHU MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON

HaIpaBJIEHHOCTH, OCO3HAHNEM BaKHOCTH MAaTEMaTHYECKOr0 00pa30BaHMsI Ha MPOTSHKCHUH BCer

KU3HHU JIJIs1 YCTICIIHOW MPO(ECCHOHATIBHON JEATEIHPHOCTH M PAa3BUTHEM HEOOXOJMMBIX yMEHHH,



OCO3HaHHBIM BHIOOPOM M MTOCTPOCHUEM WHAWBUIYATbHOW TPACKTOPUHU 0Opa30BaHMS M JKU3HEHHBIX
IUIAHOB C Y4Y€TOM JIMYHBIX HWHTEPECOB M OOLIECTBEHHBIX NOTpeOHOCTEW; 4) 3cTeTHYecKoe
BOCIIMTAHHE:

CIOCOOHOCTHIO K SMOIIMOHATIBHOMY U 3CTETUYECKOMY BOCIPUSTHIO MAaTEMaTHUECKUX OOBEKTOB,
3aja4, peleHu, pacCcyKACeHN|, YMEHHIO BUJETh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUS:

OpHUEHTAIIMEN B JESITEIbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX IIPEJICTAaBICHUM 00 OCHOBHBIX
3aKOHOMCPHOCTSX pa3BUTHA YCIIOBCKA, MIPUPOABI U O6H_[CCTBa, MMOHMMaHNEM MaTeMaTHISCKOM HAayKH
Kak cepbl 4enoBeYeCKOW MAEATENbHOCTH, ATAlOB €€ pasBUTHS M 3HAYUMOCTH JUIS Pa3BUTHS
OUBUIN3alIUU, OBJIAJACHUEM S3BIKOM MAaTCMATHUKU U MaTeMaTHYEeCKOM Ky.]'[bTypOﬁ KakK CpCaACTBOM
IO3HaHWA MHpPa, OBJIAICHUCM HpOCTefILLII/IMI/I HaBbIKaMH

UCCIIE0BATEIbCKON ESITENbHOCTH;

6) ¢pu3uueckoe BocmUTaHHE, (OPMHPOBAHHE KYJbTYPHI 3A0POBbS H IMOIMOHAJIHLHOTO
Os1aromostyums:

TOTOBHOCTBIO NMPUMCHATH MATCMATUUYCCKHUE 3HAHUA B HMHTCPECAX CBOCTO 30POBbs, BCIACHHA
3I0pPOBOTO 00pasa XHU3HH (3J0POBOE NMHUTAaHHWE, COATAHCHUPOBAHHBIM PEXUM 3aHSATHH W OTIBIXA,
perymspHas ¢u3MuecKas aKTHBHOCTBH), C(OPMUPOBAHHOCTHIO HAaBBIKA peQIICKCHH, TPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ IPaBa JPYroro 4ejIoBeKa; 7) IKOJI0ruieckoe BOCIUTaHUe:

OpHEHTaLMell Ha NPUMEHCHHE MaTeMaTW4eCKUX 3HaHWH Ui peUIeHUs 3a7a4 B 00JacTh
COXPAHHOCTH OKpYKaloIlleil cpenpl, IUIAHUPOBAHHMS IIOCTYIKOB M OIIGHKH HX BO3MOXKHBIX
MOCJIEACTBUI Ul OKpYXKAloLled Cpeabl, OCO3HAaHHWEM TIJIO0AIBHOIO XapaKTepa 3KOJIOTHYECKUX
npoOieM U myTel UX pelieHHs;

8) ajanTanmns K M3MEHAIUMCS YCJIOBUAM COLMATbHOM M PUPOJAHOM Cpelbl:

TOTOBHOCTBIO K JIEHCTBUSM B YCIOBUSX HEOINPEAEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO IEATEIbHOCTD, B TOM YHCJIE YMEHHUE YUUTHCS Y APYTHUX JTHOACH,
npuoOpeTaTh B COBMECTHOM /1€ATEIbHOCTH HOBBIE 3HAHHSI, HABBIKM U KOMIIETEHIIMH U3 OTIbITA JIPYTUX;
HE00X0AUMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHUU, B TOM 4Hcle (GOPMYIUPOBATh HJIEH, TOHATHUS,
TUNOTE3bl 00 OOBEKTAax M SBJIEHUSX, B TOM 4YHCIE paHee HEU3BECTHBIX, OCO3HABATH JEPUIIUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE; CIIOCOOHOCTHIO OCO3HABATH
CTPECCOBYIO CUTYallHI0, BOCIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BbI30B, TPEOYIOIIMI KOHTPMED,
KOPPEKTUPOBaTh MPUHUMAEMbIE pEIIEHUs] U AeHCTBHs, (OPMYIUpOBAaTh U OLEHUBATh PUCKU U
MOCIIEACTBUS, POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHHUBEpPCAJBHBIC y‘leﬁl—[l)le JelcTBUA

Ba3oBble JJornuyeckue AelicTBUA:

* BBUBIATD U XapaKTepU30BaTh CYIIECTBEHHbIE IPHU3HAKKM MaTeMaTHYeCKHMX OOBEKTOB,
MOHATHM, OTHOIIEHUN MEXIy MOHATHAMH, (GOPMYIHPOBATh ONMpPE/EICHUs MOHATHH, yCTaHABINBATh
CYLIECTBEHHBI MpPHU3HAK KJIAaCCHU(PHUKAIMU, OCHOBAHMS IJs1 OOOOLIEHUS M CpaBHEHUS, KPUTEPUU
IIPOBOJMMOI0 aHAJIN3A;

* BOCIPUHUMATh, (GOPMYIUPOBATH M NPEOOPA3OBBIBATh CYXKIACHHS: YTBEpAUTENbHbIE U
OTpHILIATENIbHBIE, €MIUHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;



* BBISBJIATh MATEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHUBOpedHs B (pakTax,
JAHHBIX, HAOIIOCHUSAX U YTBEPKACHUSX, IPEASIaraTh KPUTEPUH ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

¢ JAcjJarb BBIBOABI C HCIIOJIB30BAHHMEM 3aKOHOB JIOTUKH, MACAYKTUBHBIX W HHAYKTUBHBIX
YMOSaKHIOquHﬁ, YMOBaKJ'IIO‘ICHI/Iﬁ I10 aHAJIOTHUH;

* pa30uparhb J0Ka3aTeIbCTBA MATEMAaTHMUECKUX YTBEPXKACHUN (IpsMble U OT HPOTHBHOIO),
IIPOBOJIUTH CaMOCTOSITEIIbHO HECIIOXKHBIE J10Ka3aTeIbCTBA MaTEeMaTHYECKUX (PaKTOB, BBICTPAUBATH
apryMEHTaLUIO, IPUBOAUTH IPUMEPHI M KOHTPIPUMEPBI, 000CHOBHIBATh COOCTBEHHBIEC PACCYKICHUS;

* BBIOMpATH CIIOCOO peleHus yyeOHOM 3aJaun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEILLCHUS,
BbIOMpPATh HanOoJIee MOIXOASIINNI ¢ Y4ETOM CaMOCTOSTENBHO BBIACICHHBIX KPUTEPHEB).

ba3oBble ncciaenoBaTeibCKHue AeiCTBHS.

* HCIOJb30BaTh BOIPOCHI KaK HCCIIEAOBATENbCKUH HMHCTPYMEHT IO3HaHUs, (OpMYIMpPOBATH
BOTIPOCHI, (PUKCHUPYIOIIKNE MPOTUBOPEUHE, TMPOOIEeMy, CAaMOCTOSATEIILHO YCTaHABIMBATh MCKOMOE U
JaHHOe, (POPMHUPOBATH THIIOTE3Y, APT'YMEHTHUPOBATh CBOO MO3ULMI0, MHECHHE;

* TPOBOJUTH IO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOKHBIA OKCIIEPUMEHT,
HEOOJIbIIIOE  WCCIIEOBAaHME TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OO0BeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOO0i;

*  CaMOCTOSATEIHHO (HOPMYITHPOBATH OOOOIICHUS M BBIBOJBI IO PE3YJIbTaTaM IMPOBEIAEHHOTO
HaOIIO/IeHUs, UCCIIEOBAHUS, OIICHUBATh JIOCTOBEPHOCTH IOJYYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U
00001ICHHI;

* TPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCA, a TAKXKE BBIIBUTATh MPEIIOJIONKEHHUS O €T
Pa3BUTHUU B HOBBIX YCJIOBHUSX.

PabGora ¢ undopmanmeii:

® BBIABJIATH HEAOCTATOYHOCTH H N30BITOYHOCTD I/IH(l)OpMaIII/II/I, JaHHBIX, H€O6XOI[I/IMI)IX JJIA
peUICHUS 3a1a4U;

* BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATH U HUHTEPIPETUPOBATh HH(POpPMALIHIO
Pa3IMYHbIX BUJOB U (DOPM MpeICTaBICHMUS;

* BbIOMpaTh (hopMy MpeacTaBieHHs HHGOPMAIMM W WUIIOCTPUPOBATH pEIIaeMble 3aJauu
cXeMaMH, AMarpaMMaMu, HHOH rpadukoil 1 uX KOMOUHALUAMY;

* OLEHUBaTh HAAEKHOCTb HH(OPMALMKM MO KPUTEPUSIM, MPEAJIOKEHHBIM YUUTENEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KomMyHuUKaTHBHBIe yHHBepcalbHble y4eOHbIe qelicTBHA:

¢ BOCHpUHHUMATh H (I)OpMYHI/IpOBaTL CYXKIACHUA B COOTBCTCTBUH C YCIOBUAMH U LCIIEIMU
O6H.[€HI/I$I, SICHO, TOYHO, TPaMOTHO BbIpa>KaTb CBOIO TOUKY 3pCHHA B YCTHBIX U IMCBbMCHHEBIX TCKCTAX,
AaBaThb MOSACHCHUA 110 X0y PCIICHUA 3a1a4Yi, KOMMCHTHPOBATH HOJ'Iy‘-IGHHBIﬁ PE3YIbTAT,

* B Xo0ze OOCYXJEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbl, MPOOIEMBI,
pemaeMoil 3amayM, BBICKA3bIBaTh HJEU, HAlleJIEHHbIE HAa TOUCK DELIEHHs, COMOCTaBISATh CBOU
CYXJCHHSI C CYXKICHHSIMH JAPYTUX YYaCTHUKOB Juaiiora, oOHapyXHBaTh pa3ilyule U CXOJICTBO
MO3UILIMH, B KOPPEKTHOU opme (HopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHHUS,;



* TMPEACTABIATH pPE3YylbTaThl PpEILICHHUs 3aJauyd, SKCIEPUMEHTAa, HCCIEI0BaHMS, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (pOopMaT BHICTYIUIEHHS C Y4ETOM 3ajad Mpe3eHTalMd U 0COOEHHOCTEH
ayJIuTOPUH;

* [OHMMAaTh M HCIOJIb30BATh IMPEUMYIIECTBA KOMAHIHOM U WHAMBUAYAJIbHON pabOThI MpHU
peleHnH y4eOHbIX MaTeMaTUYeCKHX 3a/1ay;

* MPUHHMATh [€JIb COBMECTHOW JEATEIBHOCTH, IJIAHUPOBATh OPraHM3alHii0 COBMECTHOM
paboThI, pacrpeneNiaTh BUIbI pabOT, TOTOBApUBATHCS, O0CYXKIATh MPOILECC M Pe3yabTaT PabOThI,
0000111aTh MHEHUA HECKOJIBKHUX JIIOIEI;

* y4YacTBOBaTh B TPYNNOBBIX (Gopmax paboTsl (0OCyxaeHus, oOMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U IPYTHUE), BHIIOJHATH CBOIO YacTh pabOThI U KOOPJIMHUPOBATH CBOU JIEHCTBUS C IPYTUMU
YJIeHaMUd KOMaH/bl, OICHMBATh KAaueCTBO CBOETO BKJIaJa B OOMIMN MPOIYKT MO KPUTEPHUAM,
cOpMyIHPOBaHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

PeryisitTuBHbIe YHHBepcaJbHbIe y4eOHbIe AeiicTBuA CaMoopranu3anus:

* CaMOCTOATEIBHO COCTABJIATH IUIAH, AITOPUTM PEUICHHS 3a/1aud (MM €ro 4acTh), BEIOMPATh
croco6 pemeHus ¢ y4éToM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPHAHTHI PEIICHHM ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SJMOLHOHAJIbHBIH HHTEJIEKT:

* BIAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS Ipolecca M pe3yibTara peIIeHus
MaTeMaTHYeCKOH 3a1auu;

* [OpeABUACTH TPYIHOCTH, KOTOPBIE MOIYT BO3HHUKHYTH IIpM pPELICHUH 3a1a4¥, BHOCHUTH
KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HalIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

* OLEHUBAaTb COOTBETCTBHE pE3y/lbTaTa JAEATEIbHOCTU IIOCTaBICHHOM LENM U YCIOBUSAM,
OOBSICHATh MPUYHMHBI JTOCTHKEHUS WM HEIOCTIIKEHHs LIeJM, HaXOAWTh OLIMOKY, /1aBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.

MHNPEAMETHBIE PE3YJBbTATHBI

K xonity 00yuenus B 7 kjiacce 00y4aromuics MoxyquT CIEAYIONEe TPEIMETHBIC PE3YJIbTATHI:

Yucna v BbIYMCICHUSA

BoeinmonHATe, coderas YCTHbIE M NUChbMEHHbIE MNPUEMBI, apudMeTHdecKue JeHCTBUS C
palOHaIbHBIMU YHCIIAMHU.

HaxoauTh 3Hau€HUs YUCIOBBIX BBIPAXKEHUMH, MPUMEHATh pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI
BBIUHCIICHUS 3HAUEHUN APOOHBIX BBIPAXKEHUI, COIepKAIUX OObIKHOBEHHBIE U IECATUYHBIE APOOH.

[lepexonuTth OT 0AHOM (OPMBI 3aKCH YHCEI K ApYroi (mpeoOpa3oBbIBaTh JECATHYHYIO Apo0b B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTHUHYIO, B YACTHOCTU B OECKOHEUHYIO IECATHYHYIO APOOB).

CpaBHUBaTh U YIOPSAJOYMBATH PALlMOHAJIbHBIE YUCIIA.

OKpyriaTh yncna.

BbINONMHAT NPUKHUIAKY W OLEHKY pe3yJbTaTa BBIYHUCICHHM, OLIEHKY 3HAaUY€HHUN YHCIOBBIX
BbIpaK€HUI. BBIMOMHATH AEMCTBUSI CO CTENIEHSMHU C HATYPAJbHBIMU MTOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3IOkKEHHE Ha MHOYKUTEIN HATypaJlbHbIX YHCEI.



Pemare mNpakTUKO-OPMEHTHPOBAHHBIE 33Ja4Yd, CBA3aHHBIE C OTHOLICHHEM BEJIMYUH,
IIPONOPLIMOHAIIBHOCTBIO BEJIMYHH, NPOLIEHTAMHU, HHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a1a4 C
y4€TOM OI'paHUYEHMH, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonp30Bare anredpanyecKyto TEPMHHOJIOTHIO M CHMBOJIMKY, NPUMEHATh €€ B Ipolecce
OCBOEHHUS y4eOHOro MaTepuaa.

HaxonuTs 3HaueHust OyKBEHHBIX BbIPaKEHHUH MIPU 3aJJaHHBIX 3HAUEHUSX IIEPEMEHHBIX.

BbimonuATe npeoOpa3zoBaHMs LEJIOTO BBIPAKEHHUS B MHOIOWICH IPUBEAECHUEM IOJOOHBIX
CJIaraeMblIX, paCKpbITHEM CKOOOK.

BBINONMHATE YMHOKEHHE OJHOWICHA HA MHOTOWIEH M MHOIOWIEHAa HAa MHOTOYIEH, IPUMEHSATH
(dbopMyIIBI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCymiecTBIATh Pa3ioKeHNE MHOTOWJICHOB Ha MHOXHTEIH C TOMOIIBIO BBIHECEHHS 32 CKOOKHU
00IIIero MHOXKHTEIIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (HOPMYIT COKPAILIEHHOTO YMHOXKECHHUS.

[IpumensTh npeoOpa3oBaHMs MHOIOWIECHOB JJISl PELICHUS pa3IUYHbIX 3a/ad U3 MaTeMaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH.

Hcnonb30BaTe CBOMCTBa CTEMEHEH C HATypaJbHBIMU IOKA3aTeIsIMU Ul MpeoOpa3oBaHMs
BBIPaKCHU.

YpaBHeHHsI M HEPABEHCTBA

Pemate nuHeliHBIE ypaBHEHUsS C OJHOW NEPEMEHHOW, MPUMEHSA MpaBWja Iepexona OT
HCXOJIHOTO YPAaBHEHUS K PAaBHOCUIIBHOMY eMy. 1IpoBepATh, ABISIETCS JIM YUCIO KOPHEM YPaBHEHUS.

[TpumensTH rpaduyeckre METOIbl P PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGuparh nmpuMmepbl map 4ucell, SBISIONIMXCS PELICHUEM JIMHEHHOTro ypaBHEHHS C JBYMs
IIEPEMEHHBIMHU.

CTpouTh B KOOPJAMHATHOM IUIOCKOCTH TpadUK JTUHEWHOTO YpaBHEHHS C ABYMS IEPEMEHHBIMH,
M0JIb3YACh I'paKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPAaBHEHUS.

Pemats cuctemsl IByX TMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM YHCJIE TPaQUUECKH.

CocTaBnaTh U pelaTh JMHEHHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX YPAaBHEHUHN MO YCIOBHUIO
3a/1a4, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33/1a4¥ NOJIYYEHHBIA PE3yJIbTaT.

DOyHKIUH
N3obpaxath Ha KOOPJMHATHOMN MpAMO TOYKH, COOTBETCTBYIOIINE
3aJJaHHBIM KOOpJIMHATAM, Jy4H, OTPE3KH, WHTEPBAJbI, 3alUChIBATh YHCIOBbBIC

IPOMEXYTKH Ha anredpanvyeckoM s3bIKe.

OTmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKM MO 33JaHHBIM KOOpJMHATaM, CTPOUTH rpapuku
TUHEUHBIX QyHKIMI. CTpouTh rpaduk GyHKIMH y = [X|.

OnuceiBaTh ¢ TOMOIIbIO PYHKIMH W3BECTHBIE 3aBUCUMOCTH MEX/1Y BEIIMUYMHAMMU:

CKOpPOCTb, BpPEeMsl, pacCTOsIHUE, IIeHa, KOJIWYECTBO, CTOMMOCTh, MPOU3BOAUTENBHOCTb, BPEMS,
00BEM paboTHI.

Haxonuts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTh rpaduyeckuil crocod MpeACTaBICHHUS W aHajdu3a WHQPOpMAlUU, H3BIEKATh H
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPaQUKOB peaTbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koH1y 00y4enus B 8 kiacce 00yJaronuiics MoyqduT CIeIyIOIINe peIMETHbIE PE3yIbTaThl:

Yucsia 1 BbIYUCICHUSA



Hcnonp30BaTh HaYaJIbHBIEC IIPEACTABICHUS O MHOXKECTBE IEHCTBUTEIIBHBIX YUCEI 111 CPABHECHMS,
OKpYIJIEHUS M BBIUYMCIIEHUH, H300pakaTh JEHCTBUTENbHbIE 4YMCIa TOYKAMU HAa KOOPAMHATHOM
IIPSAIMOM.

[TpuMeHsATh TOHATHE ApU(DMETHUECKOTO KBAAPATHOTO KOPHS, HAXOIWTh KBAJpaTHBIE KOPHH,
UCTONB3ys TpH HEOOXOJUMOCTH KAJBKYJISATOP, BBINOIHATH TNPEOOPA3OBAHMS  BBIPAKCHHIA,
COZIEpIKAIMX KBAIPATHBIE KOPHU, UCIIOJIB3YSl CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucu OOJMBIIMX U MaJbIX YHCEN C MOMOIIBIO AECATUYHBIX IpoOei U cTerneHei
gucina 10.

AsredOpanyeckue BbIpasKeHM s

[IpuMeHATH NOHATHE CTENEHH C LEJIBIM [TOKa3aTesIeM, BhIITOJIHATh IPeoOpa30BaHUs BEIPAXKEHU,
COJIEPIKAIIMX CTEIICHU C LEJIBIM [IOKA3aTEIIEM.

BhINONHATE TOXIECTBEHHBIE MTPEOOpPa30BaHUs PALlMOHAIBHBIX BBIPAXKEHUH HAa OCHOBE IPABMII
NEHCTBUI HAJl MHOTOWICHAMH U allreOpandecKuMH IPOOsMHU.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUATEIH.

[IpumensaTs npeoOpazoBaHus BBIDQXKCHUM Ul pelIeHUs pa3IM4yHBIX  3a4ad

13 MaTEeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAJIbHON NIPAKTUKH. Y PABHEHHUS M HEPABEHCTBA

Pemrate nuHelHbIe, KBapAaTHBIC YPABHEHUS U PALMOHAIBHBIE YPABHEHHUsI, CBOJSAIIMECS K HUM,
CUCTEMBI JIByX YPAaBHEHMI C IBYMs IEPEMEHHBIMHU.

[IpoBOANTHE TPOCTEHINNE HCCICAOBAHUS YPABHEHUN M CUCTEM YpPaBHEHUM, B TOM YHCIE C
IPUMEHEHHEM IpaduyecKux NpeacTaBiIeHUi (ycTaHaBJIMBaTh, UMEET JIM YPAaBHEHUE WJIM CUCTEMA
ypaBHEHUH PELIeHHUs, €CIIM UMEET, TO CKOJIbKO, U IpoyYee).

IlepexoauTh OT CIOBECHOH (OPMYIUPOBKHU 3a7aul K €€ anredpanyeckod MOJENIU C IOMOIIbIO
COCTaBJICHMS yPABHEHUS UJIU CUCTEMbI YPABHEHUI, HHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4M [TOJIyYEHHBIN pe3yJIbTar.

IIpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB U CPABHEHMSI, OLICHKH, PEILATh JIMHEHHBIE
HEPAaBEHCTBA C OJJHOW MEPEMEHHON U UX CUCTEMBI, JaBaTh I'pauyeCcKyi0 WILTIOCTPALIMI0 MHOKECTBA
pEeLIeHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUNH

[ToHuMaTh W HCMONB30BaTh (DYHKIMOHAJIBHBIE MOHATHS U SI3BIK (TEPMMHBI, CUMBOJIMYECKHE
0003Ha4YEHHUs), ONPENENATh 3HAUeHHE (YHKIMHM MO 3HAYEHWIO apryMeHTa, ONpENeNsTh CBOMCTBA
¢yskun no e€ rpaduky. CTpouts rpaduku 3J1€MEHTApHBIX PYHKIMNA BUJA:

y = k/X, Yy =x2, y=x3,y = x|, y = VX, OIICHIBATH CBOHCTBA YHCIOBON (PYHKIH IO 68

rpaduky.

K xonIty 00yuenus B 9 kijacce 00y4Jaromuics MoxyquT CIEAYIONEe TPEIMETHBIC PE3YJIbTATHI:

Yucsia ¥ BbIYHCIEHUS

CpaBHHBATH M YIIOPSIOYMBATH PAIlMOHATLHBIE H UPPAIIMOHATLHBIC YUCIIA.

BemonsaTe apudmMeTnueckue ACHCTBHS C paIllMOHAIGHBIMH YHCIAMH, COYeTas YCTHBIE H
MUCbMEHHBIC TPUEMBI, BBITIOHSATH BEIUMCICHUS C UPPAIIMOHATBHBIMU YHCIIAMHU.

HaxonuTe 3Ha4YeHHs CTeNmeHeW C IeNbIMU IOKa3aTeNsIMH W KOPHEW, BBIUUCIATH 3HAYCHHS
YHCIIOBBIX BRIPAKCHU.

OKpyrisTh EHCTBUTENBHBIE YMCIA, BBHITIONHATh MPUKHUAKY pe3yidbTaTa BBIYUCICHUH, OLIEHKY
YHCIIOBBIX BRIPAKCHUN.

YpaBHeHHsI M HEPABEHCTBA



Pemarp ymHENHBIE W KBaJpaTHBIE ypaBHEHUS, YPaBHEHHS, CBOJAIIMECS K HUM, NPOCTEHIINE
IpOOHO-pALlOHAIbHBIC YPABHEHMS.

Pemarp cucreMbl IBYX JIMHEHHBIX YPAaBHEHMM C JBYMs IEPEMEHHBIMH U CUCTEMBI ABYX
YPaBHEHHH, B KOTOPBIX OJJHO YPABHEHUE HE ABIIACTCS JTMHEHHBIM.

Pemiate TekcTOBBIE 331241 aNredpandyeckuM ciocoOOM C IOMOLIbIO COCTaBJICHUS yPaBHEHUS UITH
CUCTEMBI IByX YPABHEHHUU C ABYMs IEPEMECHHBIMU.

[IpoBOANUTHE TPOCTEHINNE HCCICAOBAHUSA YPABHEHUNW M CUCTEM YpPaBHEHUM, B TOM YHCIE C
NpUMEHEHHEM rpaduyecKux MpeacTaBieHuil (ycTaHaBIUBaTh, UMEET JIM YpaBHEHHE WM CHCTEMa
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

Pemarp nuHeiiHbIE HEPABEHCTBA, KBAJPATHBIE HEPABEHCTBA, N300paKaTh PEIICHUE HEPABEHCTB
Ha YMCJIOBOM IIPSAMOM, 3aIIUCHIBATh PEIICHHUE C IIOMOIIBI0 CUMBOJIOB.

Pemate cucTeMbl JUMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOIIME KBAJpPAaTHOE
HEpaBEHCTBO, M300pakaTh PpEIIEHUE CUCTEMbl HEPABEHCTB HA YMUCIOBOM MpPSMOM, 3aluChIBATh
pELIEeHNE C IOMOILBIO CUMBOJIOB.

Hcnons30BaTh HEpaBEHCTBA NPH PELICHUH PA3IMYHBIX 3a4a4.

DyHKIUH

Pacnio3HaBath ()yHKIMM H3y4eHHBIX BUAOB. Iloka3plBaTh CXEMaTHUECKH DACIIOJIOKEHHE Ha

KOOPJIMHATHOM 1tockocTH rpadukoB Gpynkuuii Buga: y =Kkx, y =kx + b,y =k/x,y =ax2 +bx + ¢,y
=x3, y=x, ¥ = |X|, B 3aBHCHMOCTH OT 3HauYeHHiT KO3(()HUINEHTOB, OIUCHIBATH CBONCTBA (hYHKIIHIA.

CtpouTth 1 n300pakaTh CXeMaTHUECKU TPaQUKH KBaIPaTUIHBIX (DYHKIHUH, ONUCHIBATH CBOMCTBA
KBaJPaTUYHbIX QYHKLUH 110 UX rpaduram.

Pacnio3HaBath KBajipaTM4YHYIO (QYHKLHIO 1O (opMyle, NPUBOIUTH MPUMEPHl KBaJApaTUYHBIX
GyHKUMN U3 peallbHOM KU3HU, PU3UKU, TE€OMETPUH.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPECCHH

Pacnio3HaBaTh apu(pMETHUYECKYyl0 M TE€OMETPHUYECKYI0 MpPOTrpeccHd IpH pa3HbIX crocobax
3aJJaHHUA.

BbIMONHATE BBIYUCIEHHS C HUCHONb30BaHUEM (opMyn n-ro ujaeHa apupMeTHUecKod u
r€OMETPUYECKON ITPOrPECCUI, CYMMBI IIEPBBIX N YJIEHOB.

N300pakaTh 4IeHbl OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM MIIOCKOCTH.

Pemarp 3amaun, cBs3aHHBIE C YMCIIOBBIMHM IIOCIENOBATENBHOCTSAMHU, B TOM 4YHCIE 3aJadd M3
peasbHOM JKU3HHU (C UCTIOIB30BAaHUEM KAJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTHUI).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
No i/ HaumeHoBaHue pa3jiesioB U TeM (l;mbpom)le)
smn IpPOrpaMMbI B KonrTpoabubie | IlpakTuueckue 0bpasoBaTeIbHBIC
cero
padoThI padoThI pecypeet
Yucia v Beruncienusa. PanmonansHble bu6nunorexa LIOK
1 — 29 1 https://m.eds00.ru/7f415h90
bubnunoreka LIOK
2 Anrebpanieckue BHPIKCHAS 21 1 https://m.edso0.ru/7f415b90
) bubnunoreka LIOK
3 YPaBHCHNS M HEPABCHCTEA 0 1 https://m.edso0.ru/7f415b90
bubnmorexa LIOK
4 KoopHarst i rpaguxn. GyHKum 24 1 https://m.edso0.ru/7f415b90
bubmmoteka IIOK
5 IosTopenue 1 06obwenne 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10
102 5 0

[MPOT'PAMME

8 KJIIACC

Ne i/

KoaunuecTBo uacoB
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HaumeHoBaHue pa3iesioB U TeM DJIeKTPOHHbIE
NPOrpaMMsbl B KourpoJsbubie | Ilpaktuyeckune | (uugposbie)
cero padoThI padoThI oOpa3oBare/bHbIE
pecypcsbl
bu6nmoreka [IOK
Uucna u Beruncienus. KBagparasle KopHU 15 https://m.eds00.ru/7f417af8
Uucna u Berauciieans. CTEICHb ¢ LEIbIM bubnunoreka LIOK
HOKa3aTeIeM ! https://m.edsoo.ru/7f417af8
AnreOpanyecKkue BbIpaKEHUSI. bubmmoreka [JOK
KBaapartuslii TpéxuiieH S 1 https://m.edsoo.ru/7f417af8
AnreOpanyecKue BhIpaKCHUS. bubnnoreka [JOK
Anrebpanueckast Jpoob 15 1 https://m.edsoo.ru/7f417af8
YpaBHeHus v HepaBeHCTBA. KBagpaTHbie bubmuoreka [IOK
ypaBHEHUS 15 1 https://m.edsoo.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI bubmuorteka [IOK
ypaBHEHUI 13 https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 hitps://m.edsoo.ru/7f417af8
bubnunorexa LIOK
PyHKIMH. OCHOBHBIC TOHATH 5 https://m.edso00.ru/7f417af8
bubnunorexa LIOK
Oyukuuu. Yucnosble QyHKIUU 9

https://m.edsoo.ru/7f417af8
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bubnunoreka LIOK
10 IlosTopenue 1 06obmerne 6 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME 102 > 0
9 KJIACC
Kosun4yecTBo yacos JJieKTpOHHbIE (HU(PPOBBIE)
HaumeHoBaHuUe pa3aeioB U TeM 00pasoBaTeILHEIE
Ne n/n HPOrpaMMbI Beero Kontpoabubie | IlpakTunyeckue | pecypchl
padoThI padoThI
Uucna u Berunciienus. JlelicTBUTENbHEBIC bubmuorexa [JOK
1 amcna 9 https://m.eds00.ru/7f419d08
YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C bubnuorexa [JOK
2 OJTHOM TICPEMEHHOM 14 1 https://m.edso00.ru/7f419d08
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI bubnuoreka [IOK
3 ypaBHEHUIt 14 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edso0.ru/7f419d08
bu6mmorexa [IOK
5 DyHKIMH 16 1 https://m.edso0o.ru/7f419d08
bubmuorexa [JOK
6 YucioBbie NOCIE0BATENILHOCTH 15 1 https://m.eds00.ru/7419d08
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[ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS
3HAHUU

https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
7 18 1
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

* Anrebpa, 7 kiacc/ MakapsrueB FO.H., Munmgiok H.I'., HemkoB K.W. u apyrue,

Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenne»

» Anrebpa, 8 kmacc/ MakaperaeB FO.H., Munmrok H.I'., HemkoB K.W. u npyrue, AximoHepHOe
obmmecTtBo «M3narenscTBO «IIpocBerienne»

* Anrebpa, 9 kimacc/ Maxkapsrae FO.H., Munmiok H.I'., Hemikos K.U. u apyrue,

AxkrmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemieHuey

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA
MaremaTnka. Anredpa : 7—9-e kiaccel : 0a30BBI YpOBEHb : METOAUYECKOe mocodue k M34
npeaMeTHo JTuHuK yueOHukoB o anredpe FO. H. Makaperuea, H. I'. Mungiok, K. U.

HemkoBa u np./ — 2-e u3n., crep. — Mocksa : [Ipocsemienue, 2023. — 54 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://lesson.edu.ru/ https://infourok.ru/
https://uchi.ru/teachers/lk
https://fg.resh.edu.ru
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