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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OIHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEero o00pa3oBaHUs: OHa
o0ecrieynBaeT M3y4YeHHE IPYTUX IUCIMIUIMH, KaK €CTeCTBEHHO-HAyYHOTro, TaK M TyMaHUTapHOTO
IIUKJIOB, €€ OCBOGHHME HEOOXOIMMO JUIs TPOAOIDKEHHs OOpa3oBaHUS M B TOBCEAHEBHOM JKM3HHU.
Pa3Butne y oOyyaroniuxcsi HayuHbIX MPEICTaBICHUNA O MPOUCXOXKICHUU U CYIIHOCTU alredpandeckux
abcTpakuuii, crnocobe OTpaKeHHs MaTeMaTHMYeCKOM HayKoil SIBIEHHMH W TPOLECCOB B NPUPOAE H
o011ecTBe, POl MaTeMaTHYeCKOro MOJEIMPOBAaHUS B HAyYHOM [MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIIIJICHUS, HEOOXOAUMBIX JUIsl afanTalud B
coBpeMeHHOM 1uppoBoM obmiecTBe. M3yuenue anrebpsl obecniednBaeT pa3BUTHE YMEHHs HAOMIOOATh,
CpaBHHMBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIHOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCWUCTBUSL W BBIBOABI, (OPMYIHPOBATH YTBEPIKICHHA.
OcBoenue Kkypca anredpsl oOecreyuBaeT pa3BUTHE JOIMYECKOTO MBIIIICHUS OOYYalOUIUXCS: OHHU
UCHOJb3YIOT JEAYKTUBHbIE W HWHAYKTUBHBIE pacCyXJeHHs, O0O00OIIeHHe U KOHKPETHU3AlHMIO,
abctparmpoBanne u aHanoruto. OOydeHwe anreOpe MpearoyiiaracT 3HAYUTENBHBIH  00BEM
CaMOCTOSITENIbHOM JeATeIbHOCTH 00y4YaIOIUXCs, TO3TOMY CaMOCTOSITENIbHOE PEUIeHHE 3a/1a4 SIBIIETCS
peanu3anueit 1esTeIbHOCTHOTO IPUHITUIA O0yUYEHUSI.

B crpyktype mporpammbl yaeOHOro Kypca «Anredpa» Uisi OCHOBHOTO OOIIEro 0oOpa3oBaHUS
OCHOBHOE MECTO 3aHUMAIOT COJep)KareIbHO-METOANYeckre JHUHUU: «Yucna u  BBIYUCICHUSY,
«Anrebpanueckue BBIPAKECHUS», «YpaBHEHUS M HepaBeHCTBa», «DyHkuum». Kaxmas wu3 31X
COJIEPKATEIbHO-METOAMYECKUX JIMHUM pa3BUBAE€TCSd Ha MPOTSHDKEHMH TpEX JIET H3Yy4eHHs Kypca,
B3aMMOJIEUCTBYS C JAPYTMMHU €ro JMHUAMU. B Xozme wu3ydeHus ydeGHOro Kypca oOydaromumcs
IPUXOANUTCS JIOTUUECKH PACCyKIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN SA3bIK. B CBS3M ¢ 3TUM
B MporpamMmy y4eOHOTo Kypca «Anredpa» BKIIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKHU, MPEACTABICHHBIE BO
BCEX OCHOBHBIX pa3lielax MareMaTH4ecKkoro oOpa3oBaHHA U  CIOCOOCTBYIOLIME  OBJIAJIEHUIO
00y4aronMMICsT OCHOB YHUBEPCAJILHOTO MaTeMaTHuecKoro si3bika. ComepkaTelbHOM M CTPYKTYpHOU
0COOEHHOCTHIO YUeOHOTO Kypca «AnreOpay sSBISETCS €ro MHTETPUPOBAHHBINA XapakKTep.

Conepxanne nMHMM «Yucna M BBIYMCIEHUS CIYXUT OCHOBOHM [Js JANbHEHIIEr0 H3y4eHHUS
MaTreMaTuK{, CHOCOOCTBYET Pa3BUTHIO y OOYYAIOLIMXCS JIOTMYECKOTO MBIIUICHHS, (OPMHUPOBAHHIO
YMEHUS TIOJIb30BaThCs aJTOPUTMaMH, a TaKXKe MPHUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX
JUIsS. TIOBCEIHEBHOM KM3HM. Pa3BUTHE MOHATHS O YHMCIEe HAa YPOBHE OCHOBHOTO OOIIEro oOpazoBaHHUs
CB3aHO C pAlMOHAIbHBIMU M HWPPALUOHAIBHBIMHU YHCIaMHU, (OpMHpPOBAaHMEM MPEICTABICHUNA O
NEHCTBUTENFHOM YHCle. 3aBepllieHHe OCBOCHHS YHMCIOBOW JIMHHUM OTHECEHO K CpeAHeMy oOlemy
00pa30BaHHUIO.

Conepxkanue IByX anreOpandeckux JIMHUN — «AnreOpandeckue BHIPpAKEHUS» U «YpaBHEHUS U
HEpaBEHCTBa» CIOCOOCTBYeT (OPMHPOBAHUIO Yy OOy4aromIMXCs MaTeMaTH4yecKoro —amrmapara,
HEOOXOIMMOTO JUI PELIeHUs 33/1a4 MaTeMaTUKU, CMEXHBIX NMPEIMETOB U MPAKTUKO-OPHEHTUPOBAHHBIX
3amady. Ha ypoBHe ocHOBHOTrO o0mero oOpa3oBaHHsI y4eOHBI Marepwaj TpyNIUPYEeTCS BOKpPYT
palMOHAJIbHBIX BbIpaKEHUM. AuireOpa JEMOHCTpUpPYET 3HAY€HHE MaTeMaTHKU Kak s3bIKa  JUIs
MOCTPOCHUSI MaTeMaTHUYECKUX MOJENEeH, ONMHUCaHus MPOLIECCOB U SIBICHUN peanbHOro Mupa. B 3amaun
oOyuyeHus: anreOpe BXOASAT Takke JajibHEHIIee pa3BUTHE AJITOPUTMHYECKOTO  MBIIIICHMUS,
HEOOXOAMMOTO, B YAaCTHOCTH, [IJIS OCBOEHHUS Kypca HH(POPMATUKHU, M OBJAJICHUE HABBIKAMU
NENyKTUBHBIX paccyxkneHuil. [IpeoOpasoBaHue CHUMBOIBHBIX (DOPM CHOCOOCTBYET Pa3BUTHIO
BOOOpa)keHUsI, CHOCOOHOCTEH K MaTeMaTn4eCKOMY TBOPUECTBY.

Conepxanue (yHKIHMOHATBHO-TpaUUECKOM JMHUM HALEJICHO Ha TOJIyueHHE OO0y4aroluMUCs
3HAHMA O (QYHKIOHMSIX KaK Ba)KHEUIICH MareMaTHYeCKOW MOJETH Ui ONHMCAHHUS WM HCCIICIOBAHUS
Pa3HOOOpa3HBIX MPOILIECCOB M SIBICHHUM B mpupoje u odumiectBe. M3yuenue marepuana crnocoOCTBYET
pa3BUTHIO Yy OOyYaromMXCsl YMEHHUS HCHOJNb30BaTh pPA3NUYHbIE BBIPA3UTEIbHBIE CPENCTBA S3bIKa



MaTeMaTHKd — CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCHT BKIag B (OPMUPOBAHHUE
HPECTAaBICHUI O POJIM MaTEMaTUKH B Pa3BUTUH IUBHIM3ALUH U KYJIBTYPHI.

CornmacHo y4yeOHOMYy IMIaHy B 7-9 Kiaccax u3y4aercs y4eOHbI Kypc «AureOpa», KOTOpBIH
BKJIIOUAET CJICAYIOIINE OCHOBHBIE pa3lelibl copepkaHus: «Hucna u BBIYMCICHUSD», «Anrebpanyeckue
BBIPKEHUS», « YpaBHEHHS 1 HEPABEHCTBAY, «DyHKIIHM.

Ha usyuenue yueOHoro kypca «Ainredpa» orBoaurcst 306 yacos: B 7 kiacce — 102 gaca (3 yaca B
Hezeno), B 8 kimacce — 102 yaca (3 yaca B Henenio), B 9 kitacce — 102 gaca (3 gaca B Hezeso).|

COLEPKXAHUE OBYUYEHMUSA

7 KIIACC

Yuciia 1 BBIYMCICHUSA

JpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEX0o] OT OAHOM (OpMBbI 3amucHu ApoOel K ApYyroi.
[loHsiTHE paUMOHANBHOTO YHCIA, 3alUCh, CPABHEHHUE, YIOPSJOYMBAHHUE PALMOHAIBHBIX YHCEL.
Apudmernueckue IeicTBUS ¢ pallMOHAIBFHBIMU YHciIaMu. Perienue 3amaq w3 peajbHON NMPAaKTUKU Ha
4acTH, Ha APOOH.

CreneHb ¢ HaTypajbHBIM IOKa3aTejeM: ONpe/esieHne, NpeoOpa3oBaHre BBIPAXKEHUNH Ha OCHOBE
oTIpeIeNIieHNs, 3aich OOMbITNX Yucell. [IpoIeHThI, 3amuch MPOIEHTOB B BUAE IPOOH M IPOOU B BHIE
IIPOLICHTOB. Tpy OCHOBHBIE 337]aul HA IPOLIEHTHI, PELIECHUE 33/1a4 U3 PEAIbHON MTPAKTUKH.

[IpumeHeHne MPU3HAKOB JEIMMOCTH, Pa3JIOKEHUE Ha MHOXKUTENIN HATypalbHbIX YUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 0OpaTHas IpONOPLMOHAIBHOCTH.

AuredOpanveckue BbIpaKeHUs

IlepeMeHHBIE, 4YHUCIOBOE 3HAYEHHWE BBIPAKEHUA C IepeMEHHOW. JlomyCTUMble 3HAYECHUS
nepeMeHHbIX. [IpencTaBneHne 3aBUCMMOCTH MEXIy BEIMYMHAMU B BHUAE (popmynbl. Beruucienus mo
dopmynam. IIpeoOpa3zoBaHue OyKBEHHBIX BBIPAKEHHI, TOXKJIECTBEHHO pPaBHbIE BBIPAKEHUS, MpaBHIa
npeoOpa3oBaHusl CyMM W TPOW3BEACHWH, TNpaBHJIa PACKPBITHUS CKOOOK W TPUBEACHUS TOMXOOHBIX
claraeMblx.

CBOJCTBA CTENEHU C HATYPAJIbHBIM MTOKA3aTEIIEM.

Opnounensl u MHorowieHbl. Crenenb MHorowieHa. CioOXKeHHE, BBIYMTAHUE, YMHOKEHUE
MHOTO4JIEHOB. POPMYJIbl COKPAIIEHHOTO YMHOXKEHUS: KBAaApaT CyMMbl M KBajapaT pazHocTu. Popmyna
Pa3HOCTH KBaApaToB. PaznoxeHre MHOTOWIEHOB HA MHOXKUTEIIH.

YpaBHeHHUS U HEPABEHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHHUs, IMpaBWia MpeoOpa3oBaHUs YpPAaBHEHMs, PaBHOCHIbHOCTh
YpaBHEHUM.

JluneitHoe ypaBHEHHE C OJIHOM NEPEMEHHOM, YMCJIO KOPHEW JMHEWHOrOo ypaBHEHHS, PEUICHHE
JMHEWHBIX ypaBHEHUH. COCTaBIICHHME YpaBHEHHUH IO YCJIOBHUIO 3a/a4d. PellieHre TEeKCTOBBIX 3adad ¢
IIOMOILIBIO YPABHEHUH.

JluneitHoe ypaBHEHHE C OBYMs NEepeMeHHbIMH U ero rpaduk. Cucrema IBYX IJHHEHHBIX
ypaBHEHUU ¢ IByMs TIepeMeHHBIMH. PelieHune cucteM ypaBHEHH CIIOCOOOM MOACTaHOBKU. lIpumMepsl
pelIeHNs TEKCTOBBIX 3a/1a4 C IOMOILBIO CUCTEM YpaBHEHUIA.

DOyHKIUHA

Koopaunara Ttoukn Ha npsAMon. UucnoBble NpOMexyTKu. PaccTosHume mexay IByMs TOYKaMU
KOOPJIMHATHOW MPSAMOIA.

[IpssmoyrompHast cuctema koopauHat, ocu Oxm (Oy. AbOcmucca W OpAWHATa TOYKHA Ha
KOOpAMHATHOM miockocTH. [Ipumepsl rpadukoB, 3a1aHHbIX GopMmynamMu. UTeHHe rpaukoB peanbHbIX
3apucumocteil. [lonstue ¢ynkuuu. I'papux ¢ynkuuu. CpolictBa QyHkimi. JIunelHas QyHKIMS, €€



rpaduk. I'padux Gynkuuu y = |x|. [padudeckoe perieHre TMHEHHBIX YPAaBHEHUN U CUCTEM JTUHEHHBIX
ypaBHEHUH.

8 KUIACC

Yuciia 1 BbIYUCICHUSA

KBanpatusrii kopeHs u3 uncina. [TonsTre 00 uppannoHaaIbHOM duciie. JlecaTuaHbie mpUOIMKEeHUS
UppalroHanbHbIX uuces. CBoicTBa apu(METHUECKHUX KBaJpaTHBIX KOPHEH M HUX IPUMEHEHHE K
peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUH U BBIYMCIEHUSAM. JeicTBUTENbHBIE YHCIA.

Crenens ¢ nenbsIM nokaszareneM 1 €€ cBoiicTBa. CTaHgapTHas 3alIUCh YUCIIA.

Anredpanyeckue BbIpasKeHUs

KBanparHblil TpéxuiieH, pa3nokKeHHe KBapaTHOTO TPEXUWIEHA HA MHOKUTEIH.

Anrebpanueckas 1pobb. OCHOBHOE CBOMCTBO anredpanueckoit apodu. CioxeHue, BbIUUTAHMUE,
YMHOXEHHE, JIeJICHUE anreOpandeckux Ipodei. PanmonanpHbIe BRIpaXEHUS U X ITPeoOpa3oBaHuE.

YpaBHeHHUSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢hopMmylia KOpHEW KBajapaTHOro ypaBHeHHUs. Teopema Buera. Pemenue
YpaBHEHUH, CBOAAIIMXCA K JUHEMHBIM U KBagpaTHbIM. [IpocTteiimme apoOHO-palnOHANIbHBIE
YPaBHEHUH.

I'padmueckas uHTEepHpeTanys ypaBHEHHH C JABYMsI IEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpaBHEHUHN C JByMs NEpEeMEHHbIMU. IIpuMepsl pelieHus CUCTEM HENMHEHMHBIX YPAaBHEHHMH C ABYMs
[IEPEMEHHBIMHU.

Perrenue TEKCTOBBIX 3a/1a4 aTeOpandecKiM CIIOCOOOM.

YucnoBble HEpAaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NepeMeHHOW. PaBHOCHIBHOCTH
HepaBeHCTB. JInHeliHbIe HEpABEHCTBA C OAHON nmepeMeHHOW. CUCTEMBI JIMHEHHBIX HEPABEHCTB C OJHOM
NIEPEMEHHOM.

DOyHKIUH

[Tonstne dpynkiuu. OOnacTb onpeneneHust 1 MHOKeCTBO 3HaueHui (pyHkuuu. CriocoObl 3aaHus
byHKIHTI.

I'paduk dynxumun. Yrenue cBoiictB dyHkumuu mo e€ rpacuky. [Ipumeps! rpadukoB (yHKIHH,
OTPAXKAOIINX PEAIBHBIC ITPOLIECCHI.

OyHKIUH, ONUCHIBAIOIINE IPSIMYIO U 00paTHYIO MPOMOPIHOHAIBHBIE 3aBUCHMOCTH, UX TPaQUKH.
Oynxn y = x%, y = X°, y = Vx, y=|x|. [padudeckoe perienne ypaBHEHNH 1 CHCTEM ypaBHEHHIL.

9 KJIACC

Yuciia 1 BBIYMCICHUSA

PanronaneHble 4Kcia, UppalMoOHAIbHbIE YHCIIA, KOHEUYHbIE U OECKOHEUHBIE JECTUYHBIE APOOH.
MHOXeCTBO JEHCTBUTENBHBIX YHCEN, NEHCTBUTENIbHBIE YMCIAa KaK OECKOHEUHBIE JECSITUYHBIC JIPOOH.
B3aumMHO 0OIHO3HaYHOE COOTBETCTBHE MEXKIY MHOKECTBOM JIEHCTBUTENBHBIX YUCEN U KOOPAUHATHOU
IIPSIMOM.

CpaBHeHHUE IEHCTBUTENBHBIX YUCEll, apU(pMETUIECKUE IEHCTBUS C ICHCTBUTEIBHBIMU YHUCIAMHU.

Pa3meprl 00bEKTOB OKpYXKAIOLIET0 MUpPa, JUIMTEIBHOCTD MIPOLIECCOB B OKPYKAIOLLIEM MUPE.

[MpubnmwkEéHHOE 3HaYCHNE BETMYMNHBI, TOYHOCTH MpuOmmkeHus. Oxpyrienue uncen. [Ipukuaka u
OLICHKA PE3yIbTAaTOB BBIYMCICHUIA.

YpaBHeHNsI M HEPABEHCTBA

JIuneiinoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOIALLUXCS K JIMHEHBIM.

KBagparHoe ypaBHeHue. PenieHue ypaBHEHUWH, CBONALIMXCS K KBaJpaTHbIM. bukBaxpartHoe
ypaBHeHue. IIpumepsl pemieHHss ypaBHEHUM TpPETbEM M UYETBEPTOM CTENEHEN pa3IoKEHHEM Ha
MHOKUTEIIN.



Pemenne npoOHO-pallMOHATIBHBIX ypaBHEHHMH. PelleHne TEKCTOBBIX 3ahad  anreOpandeckum
METOZIOM.

VYpaBHeHUE ¢ ABYMs [IEPEMEHHBIMH U €ro rpaduk. Pemenne cucreM AByX JIMHEHHBIX ypaBHEHHUH C
JIBYyMsl TIEPEMEHHBIMU. PellleHune cuctem ABYX ypaBHEHHMH, OJHO M3 KOTOPBIX JIMHEHMHOE, a IpPyroe —
BTOpO# cTeneHu. [ paduueckas nHTEpIpeTaysi CHCTEMbl YPaBHEHUN € ABYMS IIEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 areOpandecKiuM CIIOCOOOM.

UucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne TMHEMHBIX HEPABEHCTB ¢ OAHOW NEPEMEHHON. Penienne cucreM JTMHENHBIX HEPABEHCTB
¢ onHoi nepemeHHol. KBagpatHble HepaBeHcTBa. [paduyeckas nHTepnpeTalys HEPAaBEHCTB U CUCTEM
HEPABEHCTB C JABYMS IIEPEMEHHBIMH.

DOyHKIUH

KBagpatnunas ¢ynkuus, e€ rpapuk u cBoiictsa. Ilapabona, KoopJHHATBHI BEPIIMHBI MapadoIIbl,
OCb CUMMETPHUH apadoIbl.

[paduku pyrkumit: y =kx, y=kx + b, y =k/x, y = x°, y = VX, y = |11 ux cBoiicTBa.

Yucii0BbIe MOCIEI0BATEIBHOCTH M NPOTPECCUH

[lonsiTHE YKCIOBOM TOCJIENOBATEILHOCTUA. 3aJaHUE IOCIEAOBATEILHOCTH PEKYPPEHTHOM
dbopmyroit 1 GopMyIIoi #-TO WICHA.

Apudmernueckas u reomerpuyeckas nporpeccud. ®opmynbl n-ro uiaeHa apupMETHYECKOH U
TEOMETPUYECKOMN IPOrPECCU, CYMMBI IIEPBBIX NYJICHOB.

W3o0paxkeHre wieHOB apU(PMETHUYECKOM M TEeOMETPUYECKOM NpOrpeccuid TOYKaMu Ha
KOOPJIUHATHOM IIIOCKOCTHU. JINHENHBIN U SKCTIOHEHIIUAIBbHBIN pOCT. CII0KHBIE TPOLIEHTHI.

INNJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHMUS TIPOI'PAMMBI YYUEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIuuHOCTHBIE  pe3yJbTaThbl  OCBOCHHMS  TPOTrpaMMBl  y4eOHOro  Kypca  «AnreOpa»
XapaKTepU3YyIOTCA:

1) nmarpuoTu4YecKkoe BOCIMTAHUE:

NpPOSIBJICHUEM HHTEpeca K IMPOLUUIOMY U HACTOSILEMY POCCHMCKON MaTeMaTWKH, LEHHOCTHBIM
OTHOILIEHUEM K JOCTHKCHHUSM POCCHUHCKHX MaTeMaTHKOB M POCCHUHCKONW MaTeMaTW4eCKOW IIKOJBI, K
UCIIOJIb30BaHMIO 3THX JOCTHXKEHUH B IPYTHX HayKax U MPUKIAIHBIX chepax;

2) rpakIaHCKOe ¥ 1YXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJHEHHIO OOSM3aHHOCTEM TpakAaHWHA W peaju3alid ero Ipas,
IPEICTaBICHUEM O MAaTeMaTHUYeCKMX OCHOBaX (YHKIIMOHUPOBAHUS PA3JINYHBIX CTPYKTYp, SBICHUI,
OpoIeayp TpakIaHCKOTO oOIiecTBa (HampuMmep, BHIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXIECHUIO
ITHYECKUX MpPOOJeM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUH HayKH, OCO3HAHHEM
Ba)XHOCTU MOPAIbHO-3TUYECKUX IPUHLUIIOB B I€ATEIHOCTH YUEHOTO;

3) TpynoBOe BOCIUTAHME:

YCTAaHOBKOM Ha AaKTMBHOE YYacTHE€ B pELICHWM INPAKTUYECKUX 3aJad MaTeMaTH4eCKON
HaIpaBJIEeHHOCTH, OCO3HAaHNUEM Ba)KHOCTH MaTeMaTH4eCcKOro 00pa3oBaHMs HAa MPOTSHKEHUU BCEH >KU3HU
JUI yCTIEUTHOM Npo¢eCCHOHAIBHON NESATEIbHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM
BBIOOPOM U MOCTPOCHUEM MHIAMBHYaJIbHON TPAeKTOPHH 00pa30BaHMS M )KM3HEHHBIX TUIAHOB C yUETOM
JMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIUTAHUE:



CHOCOOHOCTBIO K 3MOLIMOHATBHOMY U 3CTETUYECKOMY BOCHPHUATHIO MaTeMaTH4eCKUX OOBEKTOB,
3aJa4, pellieHUH, pacCyKI€HUH, YMEHHIO BUJIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT'0 O3HAHMSA:

OpHUEHTAIUeH B IEITETbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HBIX MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, IPUPObI U OOIIECTBA, TIOHUMAHUEM MaTEMAaTUYECKON HAyKU Kak
cdepbl YeIOBeYECKOH NI TENFHOCTH, STAOB €€ Pa3BUTHs U 3HAUMMOCTH JIJISl pa3BUTHS LUBUIM3AIINY,
OBJIA/ICHUEM S3bIKOM MaTeMaTHKH M MaTeMaTU4ecKOM KyJIbTypoll Kak CpeICTBOM IO3HAHUS MHUDA,
OBJIQJICHHEM MPOCTEUITUMH HaBBIKAMU HCCIIEIOBATENBCKOM 1€ATEIbHOCTH;

6) ¢usnyeckoe BocnMUTaHWe, (POPMHPOBAHME KYJIbTYPbl 310POBbSi M 3MOLHOHAJIBLHOIO
OJ1aronosyumsi:

TOTOBHOCTBIO NPUMEHATH MaTeMaTHYECKHE 3HAHMS B HHTEPECAX CBOETO 370POBbs, BEICHUS
310pOBOro o0pa3za KHU3HM (310pOBOE NHMTaHUE, COAJAHCUPOBAHHBIM PEXUM 3aHATUH M OTABIXA,
perynsipHast pu3ndecKas akKTUBHOCTH), C(POPMHPOBAHHOCTHIO HaBbIKAa peQUIEKCHUU, IPU3HAHUEM CBOETO
IIpaBa Ha OLIMOKY U TaKOI'o )K€ IpaBa JPyroro 4eloBeKa;

7) 3K0JIOTHYECKOE BOCTIUTAHUE:

OpUEHTallell Ha NpPUMEHEHHWE MaTeMaTW4YeCKUX 3HAHWW JJs pelleHus 3aJady B 00JacTH
COXPaHHOCTH OKpY>Kalollel cpeibl, INIAHUPOBAHUS MOCTYIKOB M OLICHKH UX BO3MOMKHBIX MOCIIEACTBUI
JUI OKpY’Karolle cpejibl, 0CO3HaHHWEM IIIOOATBbHOTO XapaKTepa KOJIOIMYECKUX MpodieM U myTeil ux
pelIeHus;

8) aganTanus K H3MEHAIOIMMCS YCJIOBHSM CONMAJIBLHOM M IPUPOAHOI cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBMSIX HEONPENEIEHHOCTH, TIOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Yepe3 MPAaKTUYECKYIO JI€ATEIbHOCTb, B TOM YHCIIE€ YMEHUE YUUThCS y IPYTUX JIIOAEH,
npruoOpeTaTh B COBMECTHOM AEATEIIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIMH U3 OMbITA JPYTHUX;

HEOOXOAMMOCTBIO B (JOPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4Hciie GOpMYyITHpPOBATh UIECH, TOHSATHS,
runore3sl 00 OO0bEeKTax M SBICHHUAX, B TOM 4YHCIE paHEe HEU3BECTHBIX, OCO3HABATh ACPULIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalMIO, BOCHPUHUMATh CTPECCOBYIO CHUTYAITHIO KaK
BBI30B, TPEOYIOLINI KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUs U JIeHCTBUSA, POPMYITHPOBATH
¥ OIICHUBATh PUCKH U TIOCIIEACTBHS, (HOPMHPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATbI
ITo3naBaTe/ibHbIE YHHBEpPCAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble Jlornyeckne AelicTBUSA:

e BBISBIATh U XapaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKU MATEMaTHYECKUX OOBEKTOB, TMOHSTHIA,
OTHOIICHUN MEXIY TOHIATHAMH, (DOPMYIHpPOBaTH OMNPEACICHUS TOHSATUN, YCTaHABIWBATh
CYIIICCTBEHHBI MPU3HAK KIACCHU(PUKAIIUN, OCHOBAaHUsS IJISI OOOOINEHUS M CPAaBHEHUS, KPUTEPHUH
MPOBOAMMOTO aHAJIN3a;

e BOCHpPUHHUMATh, (QOpPMYITHpOBaTH MW  TMPEOOPA3OBBIBATH  CYXKICHHUS: YTBEPAHWTEIbHBIE U
OTpHIIaTeIbHbIC, €IUHUYHBIE, YACTHBIE U O0IIKE, YCIOBHEIE;

e BBIABJIATH MaTeMaTHMUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U W NPOTUBOpEUHUs B (pakTax, JaHHBIX,
HAOMIONCHUAX W YTBEPKACHHSX, MpeniaraTb KPUTEPUU [UISl BBHISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHIA;

e Jenarb BBIBOABI C HCIOJIb30BAaHMEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3AKITIOYEHU, YMO3AKIIOUYEHUI 0 aHAJIOTUH;

e pa3dMpaTh JOKA3aTEIHCTBA MATEMAaTHYCCKUX YTBEPKIACHHUM (MPSMBIC U OT TPOTUBHOTO), TPOBOAUTH
CaMOCTOSITEIbHO ~ HECJIOXKHBIE  JIOKA3aTeIhCTBA  MaTeMaTWuecKuX  (PakToB,  BBICTpauUBaTh



apryMeHTallMIo, TMPUBOAUTH TMPUMEPHl W  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
paccyXJeHus;

BbIOMpPATh CIOCOO pemeHust yuyeOHOH 3amauu (CpaBHUBATh HECKOJIIBKO BapHUAaHTOB pEIICHUS,
BbIOMpPATh HanboIIee MOAXOIAIINN C YUETOM CAMOCTOSTEIHLHO BBIICIEHHBIX KPUTEPHEB).

Ba3oBble ucciienoBaTeIbCKUe 1eHCTBUA:

MCTIOJIb30BaTh BOTMPOCHI KaK MCCIEe0BATEILCKUI HHCTPYMEHT TIO3HaHU, (POpMYIHpOBaTh BOIPOCHI,
(uKkcupyroume MnpoTUBOpedre, MpodiIeMy, CaMOCTOSTENbHO YCTaHABIMBaTh MCKOMOE U JIaHHOE,
(hopMHpOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIUIO, MHEHHE;

MPOBOJIUTH O CaMOCTOSITENIbHO COCTABICHHOMY IUIaHY HECJIOXKHBIM JIKCIEpUMEHT, HeOONbIIoe
WCCJIEIOBAaHUE II0 YCTAaHOBJIEHUIO OCOOCHHOCTEH MareMaTH4ecKOro OO0ObeKTa, 3aBHCUMOCTEM
00BEKTOB MEXKy cO00ii;

CaMOCTOSITENIbHO  (hopMynupoBaTh O00OOLIEHHS W BBIBOIBI 10 pe3ynbTaraM MpPOBEIEHHOIO
HAOIOZICHUs, MCCIIEOBAaHUs, OIICHUBATh JOCTOBEPHOCTH IOJYYCHHBIX PE3yIbTaTOB, BHIBOAOB H
000011IEHNH;

MIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE MpOIECCa, a TAKXKE BBIABUTaTh MPEANOJIOKEHHS O €ro
Pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanueii:

BBISIBIIATH HEJAOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAIIMH, JAHHBIX, HEOOXOAUMBIX ISl PEIICHHUS
3a/1auu;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHPOBATh WHGOPMAIUIO PA3IUYHBIX
BUJIOB ¥ (J)OPM TIPEACTABICHUS;

BBIOMpaTh (HOpMY TNpeNCcTaBIeHHUsT WHPOPMAIIMN U WIUTIOCTPUPOBATh PElIaeMble 3aJa4d CXeMaMH,
JUuarpaMMaMu, HTHOU TpaduKoi U UX KOMOWHAIIASAMH;

OLIEHWBATh HAN&KHOCTh HHGOPMAMKA TIO KPUTEPHSIM, TPEMIOKESHHBIM yYUTEIeM WM
c(hopMyITHPOBAaHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHbIE YHUBEPCAJIbHbIE YYeOHbIe 1eiCTBUSA:

BOCIIPHHUMATh W (DOPMYIUPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHUSMHU W IEISIMH OOIICHMUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U MUCHMEHHBIX TEKCTaX, J1aBaTh
MOSICHEHHUS 10 X0y PEIICHHS 33149k, KOMMEHTHPOBATh TIOTY4YCHHBINA Pe3ysIbTarT;

B XO7Ie OOCYXKJI€HUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBbI, MPOOJIEMBI, peraeMoi
3aJlaud, BBICKA3bIBaTh HJEU, HAlIEJICHHbIE Ha MOUCK PEUICHHsS], COMOCTABISATh CBOM CYXKICHHUS C
CYKIEHUSIMHA JIPYTUX YYaCTHUKOB JHAJIOTa, OOHAPY)XUBATh Pa3IMIMe W CXOJICTBO ITO3WIHHA, B
KOppEeKTHOH (hopMe GopMynHpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHHUS;

MPECTaBISTh  PEe3ylnbTaThl  pEeUIeHHs] 3a/add, OJKCIIepUMEHTa, HCCIENOBAaHUA, TPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (hOpMAT BBICTYIUICHHUS C YYETOM 3a/ad MPE3eHTAMH U 0COOCHHOCTEH
ayIuTOPHH,

MMOHMMATh U HCIIONB30BATh MPEUMYIIECTBA KOMaHIHONH M MHAMBHIYaJIbHON paOOTHI MPU pEIICHUH
y4eOHBIX MaTeMaTHUECKUX 3a]1ay;

MPUHUMATh 1IeJIb COBMECTHOM NesATEeNIbHOCTH, IJIaHUPOBATh OPraHMU3aIMI0 COBMECTHOM paboThl,
pacrpenensaTb BUABI paboT, JOTOBapUBATHCS, OOCYXIaTh MPOIECC W pe3ysbTaT paboThl, 0000IIaTh
MHEHUS HECKOJIBKUX JTIOMIEH;

y4acTBOBATh B IPYMIOBBIX Popmax paboThl (00CYx AeHHS, OOMEH MHEHHUSIMH, MO3TOBbBIE IITYPMbI U
JpyTHeE), BBIMOIHATH CBOIO YacTh PaOOTHI M KOOPAMHUPOBATH CBOM JIEHCTBUS C JAPYTUMHU YJICHAMH
KOMaH/Ipl, OIICHMBATh KAaueCTBO CBOET0 BKIaga B OOMHUNA MPOAYKT TIO KPHUTEPHUSM,
cOpPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSL.

PerynsiTuBHBbIE YHUBEpcaabHble yueOHbIe AeiicTBUS

Camoopranu3anus:



CaMOCTOSITENIFHO COCTABIIATH IUIaH, aJITOPUTM pEIleHUs 3a7a4u (WM ero 4acTb), BEIOMpPaTh COCO0
peleHust ¢ y4éToM HMEIOLIUXCSI PeCypcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpOBATh M
KOPPEKTUPOBATh BAPUAHTHI PEIICHHI ¢ Y4ETOM HOBOM MH(pOpMaLny.

CaMOKOHTPO/Ib, SMOLIMOHAJIbHBIN HHTEJICKT:

BJIaJE€Th Ccloco0aMu  CaMOINPOBEPKH, CAMOKOHTPOJS Ipolecca U pe3ynbrara peueHHs
MaTeMaTUYCCKON 3a1auu;

IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIIECHUU 33[ja4l, BHOCUTh KOPPEKTUBEI B
NeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAl/ICHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEN;
OLIEHMBATh COOTBETCTBUE Pe3yJbTaTa AEATENIbHOCTU MOCTABICHHOM LIETH M YCIOBUSAM, OOBACHSITDH
NPUYMHBI  JIOCTM)KEHUS WIM HEIOCTMD)KEHHs I1eJIM, HaXOAMTh OIIMOKY, JaBaTh OIEHKY
pUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K xoHmy oOydenuss B 7 KJacceoOyJarOUuics TMONYYUT CIEAYIONME MPEIMETHBIC
pe3yibTaThl:

Yucsa ¥ BbIYUCICHUSA

BbImonHATe, coueTas ycTHblE W NHCbMEHHbIE MNPHUEMBI, apudMeTHueckue AEHCTBUS C
palMOHAIbHBIMU YU CIAMU.

HaxoauTe 3Hau€HMs YUCIIOBBIX BBIPAXKEHUHN, TPUMEHATH Pa3HOOOPa3HbIe CIIOCOOBI U PUEMBI
BBIUMCIICHUS 3HAYCHUH IPOOHBIX BBIPAKEHHH, COACPIKAIINX OOBIKHOBEHHBIC U JIECATHYHBIC IPOOH.

[lepexoqutb OT OAHON (OPMBI 3aMKUCH YKCEN K Jpyroi (MpeoOpa3oBBIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCSITHYHYIO, B YaCTHOCTH B OCECKOHEUHYIO
JECATUYHYIO ApOOB).

CpaBHUBaTh U yNOPSAA0YNBATH PALlMOHAJIBHBIE YUCIIA.

OKpyIJIATh YHCIIa.

BbINONHATE NPUKUAKY U OLEHKY pe3yJabTaTa BBIYMCIEHHWH, OLEHKY 3HAUE€HUN YHCIOBBIX
BBIPAKEHUM. BBINOIHATE NEHCTBUS CO CTENEHSAMU C HaTypaJIbHBIMU IT0Ka3aTEISIMHU.

[IpuMeHsTh NPU3HAKU JEIUMOCTH, Pa3ioKeHNe Ha MHOKUTEIN HaTypabHbBIX YUCEIL.

Pemare mpakTHKO-OPUEHTUPOBAHHBIE 3aJa4M, CBA3aHHbBIE C OTHOLIEHUEM BEJIWYMH,
IIPONOPLUUOHAIIBHOCTBIO BEJIMYHH, IIPOLEHTAMH, HHTEPIPETUPOBATh PE3YJbTaThl PEHICHUS 3a4ad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU paccCMaTpPUBAEMbIX OOBEKTOB.

AuireOpanvecKkue BbIpasKeHUs!

Hcnonb3oBarh anreOpanyeckyro TEPMUHOJIOTHIO M CUMBOJMKY, IIPUMEHATh €€ B Ipolecce
OCBOEHHS yUeOHOTO MaTepHara.

Haxoaute 3HaueHns OyKBEHHBIX BBIPRXKEHUH MTPH 33aJJaHHBIX 3HAYCHUAX ITEPEMEHHBIX.

BoinonHATe mpeoOpazoBaHUs 1IEJIOT0 BBIPAXKEHUS B MHOTOWIEH IPHUBEACHHUEM MOJO0OHBIX
CJIaraéMblIX, paCKpPbITUEM CKOOOK.

BBINOIHATS YMHOKEHUE OJHOWIEHA HA MHOTOYWIEH U MHOTOYJIEHA HA MHOTOYJIEH, IPUMEHSATh
(dhopMyIbl KBagpaTa CyMMBI U KBaJipaTta pa3HOCTH.

Ocy1ecTBIATh pa3ioKeHHEe MHOTOUJICHOB HA MHOYKUTEIH C IIOMOIIBIO BBIHECEHUS 32 CKOOKU
00I11€r0 MHOYKUTEJIS, TPYNITUPOBKHU CJIaraeMbIX, IPUMEHEHHsI (HOpMYIT COKPAIIEHHOTO YMHOKEHHUSL.

[TpumensaTh peoOpa30BaHUsI MHOTOWICHOB JUIS PEIICHUS Pa3IMYHbIX 33134 U3 MAaTeMaTHUKH,
CMEXKHBIX ITPEIMETOB, U3 PEAIIBHON IPAKTUKH.

Hcnonp3oBaTh CBONCTBA CTENEHEN C HaTypajibHBIMU IOKa3aTeNsMU Ji1 MpeoOpa3oBaHUs
BBIPAKECHUMN.

YpaBHeHHsI M HEPABEHCTBA



Pemate nuHeElHbIE ypaBHEHHMS C OJHOW NEPEMEHHOW, MPUMEHsAs IpaBuUiia Hepexofa OT
HCXO/IHOTO YPaBHEHUS K PaBHOCUIBLHOMY eMy. [IpoBepsTh, SBIs€TCS JIM YUCIIO KOPHEM YpaBHEHUSI.

[MpumensTh rpaduueckrie METObI IPH PEIICHUHN JIMHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupaTh mpUMepsl Map YHCEeN, SBISIONUXCS PEIICHHEM JTHHEWHOTO YpaBHEHUS C IBYMS
MepEMEHHBIMHU.

CTpouTh B KOOPAMHATHOH MJIOCKOCTH TpadyK JINHEHHOTO YpaBHEHHS C IByMs IEPEMEHHBIMH,
MOJIB3YSICh TPa(PUKOM, IPUBOJUTH IPUMEPHI PELICHHS YPAaBHEHHUS.

Pemarte cuctembl ABYX JWHEWHBIX ypaBHEHWW C JByMs TEPEMEHHBIMU, B TOM YHCIIE
rpaduyecKu.

CocraBidATh W peliaTh JWHEWHOE YPAaBHEHHE WM CHCTEMY JIMHEMHBIX YPaBHEHHUW IO
YCIIOBHUIO 3aJlaud, WHTEPIPETUPOBATH B COOTBETCTBUUM C KOHTEKCTOM 3aJayd IOJYYECHHBIN
pe3yJIbTar.

DOyHKUUHA

N3o0pakarh Ha KOOPJUHATHOU MPSIMOM TOYKU, COOTBETCTBYIOIINE 33/IaHHBIM KOOpIUHATaM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aIIHCHIBATh YUCIOBbIE IPOMEXYTKH Ha alIreOpandeckoM si3bIKe.

OtmeuaTh B KOOPAWHATHOMN MJIOCKOCTU TOYKH I10 33JJaHHBIM KOOpAMHATAM, CTPOUTH Ipaduku
nuHenHbIX QyHKuMid. CTpouts rpadguk GyHKINH y = [X|.

OnuceiBaTh ¢ MOMOMIbIO (PYHKIIMIA U3BECTHBIC 3aBUCUMOCTH MEXAY BEJIMYMHAMH: CKOPOCTH,
BpeMsl, PaCCTOsIHHE, IICHA, KOTMYE€CTBO, CTOUMOCTD, IPOU3BOIUTENLHOCTD, BpeMs, 00bEM padoTHI.

Haxonuts 3HaueHue GyHKINU M0 3HAYCHHIO €€ apryMeHTa.

[lonnmare rpadudeckuii croco0 TpEACTaBICHHUS W aHanMM3a HH(pOpMAIMH, W3BIEKaTh U
MHTEPIPETHPOBATH HHYOPMAIIHIO U3 TPAPHUKOB peaTbHBIX MPOIECCOB M 3aBUCUMOCTEH.

K xoHmy oOydenmss B 8 KkJacceoOydaromuiics TMOMYYUT CIEAYIONME MPEIMETHBIC
pe3yJbTaThI:

Yucsa v BbIYUCICHUSA

Hcnonb3oBaTh HavallbHbIE MPEACTABICHUS O MHOXECTBE JEUCTBUTENBHBIX YHUCEN IS
CpPaBHEHHUS, OKPYIJIEHUS ¥ BBIYHUCICHHUM, W300pakaTh JEHCTBUTENBHBIC YHUCIIAa TOYKAMHU Ha
KOOpAVHATHOU IIPSIMOA.

[IpumMeHaTh TOHATHE apU(DMETHUECKOTO KBAIPATHOTO KOPHS, HAXOAWTh KBAJpaTHBIC KOPHHU,
UCHONBb3ysd MpU HEOOXOJUMOCTH KaJIbKYJSTOp, BBINOJHATH INpeoOpa3oBaHMs BBIPAKEHUH,
COJIepKaIllUX KBAJIpaTHbIE KOPHU, UCIIONb3Yys CBOWCTBA KOPHEH.

Hcnonp3oBath 3amucu OONBIIMX W MaJIBIX YHCENI C TIOMOIIBIO JECATHYHBIX ApoOeil u
creneHel yucina 10.

AnredOpanveckue BbIpasKeHUsI

[IpuMeHSITh TOHSATHE CTENEHH C IIeNIbIM IOKa3aTelieM, BBIMONHATH MPeoOpa3oBaHUs
BBIPAXXEHUM, COIEPKAIINX CTEIIEHU C LEIbIM IMOKA3aTeIIEM.

BbINONHATE TOXIECTBEHHBbIE NPEOOpPA30BaHUS PALMOHAIBHBIX BBIPAKEHUW Ha OCHOBE
MpaBUJI IEHCTBUN HaJl MHOTOWICHAMH U alreOpandecKUMU APOOSIMH.

PacknanpiBaTh KBapaTHBIA TPEXWICH HA MHOXKHUTEIIH.

[IpumensTh npeobpa3oBaHusl BBIPAKEHUHN ISl PEIIEHUs] pa3IUYHbIX 3a7lad U3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEaIbHON MPAKTUKH.

YpaBHeHMsI M HEPABEHCTBA

Pemate nuHelHble, KBaJpaTHbIE YPaBHEHUS W PALMOHAIBHBIE YpPaBHEHHUS, CBOJAIIMECS K
HUM, CUCTEMBI JIBYX YPaBHEHUM C IBYMs IEPEMEHHBIMU.

[IpoBOaUTE MpOCTEHIINE UCCIEIOBAaHUS YPABHEHUN M CHCTEM YPaBHEHHW, B TOM YHCIE C
pUMEHEeHHEM TrpadUuecKuX MpPeACTaBICHUH (YCTaHABIMBATh, UIMEET JIM YpaBHEHHE HJIM CHCTEMa
yYpaBHEHUH PEIIEHUs, €CIIU UMEET, TO CKOJIbKO, U TIpouee).



[lepexoauThb OT CIOBECHON (OPMYIUPOBKH 33/1a4H K €€ anredpandeckoil MoJesu ¢ MOMOILBIO
COCTABJICHUSl YPAaBHEHHUS WJIM CHUCTEMBbl YypaBHEHMH, MHTEpPIPETUPOBaTh B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M MTOJTYYCHHBIN pe3ybTar.

[IpuMeHSATh CBOMCTBAa YHCIOBBIX HEPABEHCTB JJISi CPABHEHUs, OLEHKH, pellaTh JIMHEHHbIE
HEPAaBEHCTBA C OJJHOW MEPEMEHHOM U UX CUCTEMBI, 1aBaTh rpapuuecKyro WTIOCTPAIIMI0 MHOXKECTBA
pelIeHni HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHnMare 1 WCIIONB30BaTh (DYHKIIMOHATIHHBIE TIOHATHS M S3BIK (TEPMHHBI, CHMBOJIMYECKHE
0003HaYEHUs), ONpENeiATh 3HaYeHUEe (YHKIUHM M0 3HAUEHHIO apryMeHTa, OINpelelisiTh CBOWCTBA
¢dbyHkmu 1o e€ rpaduky.

Crpoutb rpaduKu 31eMeHTapHbIX (YHKIHMNA BUAA:

y=k/X,y=x’,y =X,y =[X|, y=, OUCBHIBATH CBOICTBA YKCIIOBOM (YHKIUH 110 €€ rpauKy.

K xonmy oOyduenus B 9 KiacceoOy4arOmMiics MOMYYHUT CIEAYIOIIHWE TPEIMETHbIC
pe3ynbTaThl:

Yuciia ¥ BHIYHMCICHUSA

CpaBHuUBaTh U yNOPSI0UMBATh PAllMOHAIILHBIE U UPPALlMOHAJIbHBIC YHCIIA.

Beimonusate apudpmernyeckue IEHCTBHS € pALMOHAIBHBIMU UHCIIAMH, COYeTas YCTHbIE H
NMCbMEHHBIE IPUEMBI, BBITIONHATH BBIYMCICHHUS C UPPALMOHATBHBIMY YU CIaAMH.

Haxonute 3HayeHus cTeneHeW C LeNbIMM IIOKa3aTeNsIMH U KOpHEH, BBIYUCIATH 3HAYEHUS
YHCIIOBBIX BBIPAKEHHH.

OKpymIIATh JeMCTBUTENBHBIC YHCIA, BBIIONHATH MPHUKHIKY pe3yJbTraTa BBIYMCICHHUN, OLICHKY
YHCJIOBBIX BBIPAYKECHUN.

YpaBHeHuUsI U HepaBeHCTBA

Pemrate nuHEWHBIE M KBaJIpaTHbIE YPAaBHEHUS, YPAaBHEHHs, CBOISIIMECS K HHUM, NPOCTEHIINE
JIPOOHO-paLlMOHAJIbHBIE YPABHEHHUS.

Pemate cucreMbl AByX JHMHEHHBIX YpaBHEHHMH C JBYMs IEPEMEHHBIMH M CHCTEMBI JABYX
YPaBHEHMH, B KOTOPBIX OTHO YPAaBHEHHE HE SBISACTCS JTUHEHHBIM.

Pemiath TekcTOBBIE 33/1a4n aNreOpanyecKuM CrocoOOM ¢ MOMOIIBIO COCTABICHUS YPaBHEHUS WU
CHCTEMBI JBYX YPaBHEHHUH C IBYMSI IEPEMEHHBIMHU.

[IpoBOaUTE MpOCTEHIIME HUCCIECIOBAaHUA YPAaBHEHHM M CHUCTEM YpPAaBHEHMH, B TOM 4YHCIE C
IpUMEHEHUEM TpapUUecKuX IMpeIcTaBieHul (yCTaHaBIMBAaTh, MMEET JIM ypaBHEHUE WM CHCTEMa
YPaBHEHUH PEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U MIPOYEE).

Pemiats nuHelHbIe HEPAaBEHCTBA, KBaJJpaTHbIE HEPABEHCTBA, U300paXkaTh pellleHUEe HEPABEHCTB Ha
YHCIIOBOM NMPSIMOH, 3aIIUCBIBAaTh PELICHHUE C TOMOILBIO CUMBOJIOB.

Pemath cucTemMbl JMHEHHBIX HEPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOUAIOIIME KBaJIpaTHOE
HEpaBEHCTBO, N300paXaTh pelIeHHe CUCTEMbl HEPABEHCTB HA YHMCIIOBOM MPSMOA, 3alUChIBaTh PELICHNE
C TIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPAaBEHCTBA NPU PELICHUHU PA3IMYHBIX 3a/1ay.

DOyHKIUHA

PacnioznaBath (QyHKUMU U3yuyeHHBIX BUAOB. [loka3piBaTh CcXeMaTWU4YECKH pacloNOKEHUE Ha
KOOPJAMHATHOM TUIOCKOCTH rpauKoB GYHKITUN BUIA:
y=kx,y=kx+b,y=Kk/ix,y=ax* +bx + ¢, y=x y=,, ¥y = [X|, B 3aBUCHMOCTH OT 3HaucHUI

K023 (UIIMEHTOB, ONMMCHIBATH CBOMCTBA (DYHKITUA.

Crpoutb 1 n300pakaTb cxeMaTWyecku rpaduky KBaJpaTUUHBIX (YHKIUI, ONMCHIBATH CBOWCTBA
KBaJPAaTUYHBIX (DYHKIUH MO MX TpaduKam.

Pacnio3naBath KBajpaTuuHyro (GYHKIUIO 1O (QopMmyne, MPUBOIUTH NPUMEPHI KBaIPATHUHBIX
GbyHKIMI U3 peanbHOM )KU3HH, (PU3UKH, TEOMETPHH.



YucioBble MOCIAEI0BATEIHLHOCTH H NPOrPecCHH

Pacrnio3HaBath apu(METHUECKYI0 M TE€OMETPUYECKYI0 IPOTrpPecCHd MpH pa3HbIX CHOCco0ax
3aJlaHusl.

BbIMONHATE BBIYMCICHHS C UCHOJNb30BaHMEM (OpMylT n-ro wieHa apu@MeThdyecko u
TeOMETPUYECKON MPOrPECCHUl, CYMMBI IIEPBBIX N YICHOB.

N300paxarh wieHbl I0CIE10BaTEIbHOCTH TOUKAMHU Ha KOOPIMHATHOM TIOCKOCTH.

Pemate 3amaum, cBA3aHHBIE C YHMCIOBBIMM IIOCIEIOBAaTEIbHOCTAMM, B TOM 4YHCIE 3aJa4d W3
peanbHOM KU3HU (C UCTIOIB30BAaHUEM KaJIbKYISATOPA, IU(PPOBBIX TEXHOJIOTHIN).



TEMATHYECKOE IINIAHUPOBAHHUE 7 KJIACC
Ne
HaumeHoBaHue pa3esioB ¥ TeM IPOrpaMMbl
KosmnvecTBo yacos
DJiIeKTpOHHbIe (LM(ppoBbIe) 00pa3oBaTe/ibHbIE pecypchl

Bcero

KoHnTtpoJubHbie padoThl
IIpakTH4eckue padoTbl

Yucna ¥ BEIYHUCIIEHUS. PaliodaibHbIEe YUCIA.

25
1
bubnuoteka LIOK https:/m.edsoo.ru/7f415b90
2
AnreOpanyecKue BbIPaXKESHUS.
27
1
bubnuoteka [1OK https://m.edsoo.ru/7f415b90
3
VYpaBHEHHsI 1 HEPABEHCTBA.
20

Bubmuoreka [{OK https://m.edsoo.ru/7f415690



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

Koopaunats! u rpadpuku. OyHKIIH.

bubnuoteka [1OK https:/m.edsoo.ru/7f415b90

[ToBTOpeHue n 0600IICHHE.

Bubmuoreka [{OK https://m.edsoo.ru/7f415690
OBIIEE KOJIMYECTBO YACOB IIO ITPOI' PAMME

TEMATHYECKOE IINIAHUPOBAHMUE 8 KJIACC

24

102

HaumeHoBaHue pa3iesioB ¥ TeM IPOrpaMMBbl

Koan4yecTBo yacoB

Bcero

KonTpoubHbie
padoTsI

JJieKTpOHHbBIE (IIU(POBHIE)
o0pa3oBare/ibHbIE pecypchl



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

1 | Yucna u BerunciieHus. KBagpaTtHele KOpHHU. 15 Bu6muorexa IIOK https:/m.edsoo.ru/7f417af8
Yucna u Berurciienus. CTeneHs C HelIbIM
2 7 Bubmuoreka ITOK https://m.edsoo.ru/7f417af8
IIOKAa3aTeJIeM.
Anrebpanyeckue Bolpaxenus. KBaaparHsiii
3 . 5 Bbubnuoreka LIOK https://m.edsoo.ru/7f417af8
TPEXUICH.
Anrebpanyeckue BeIpaxeHus. Anredpandeckas
4 15 Bbubnuoteka [1OK https://m.edsoo.ru/7f417af8
JPOOB.
5 | YpaBHeHus u HepaBeHcTBA. KBagpaTHble ypaBHEHUSL. 15 Bubnnoreka LIOK https:/m.edsoo.ru/7f417af8
6 | YpaBHeHus U HepaBeHCTBA. CUCTEMBbl YPaBHEHUM. 13 Bubnmnoreka LIOK https:/m.edsoo.ru/7f417af8
7 | YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa. 12 Bubsnmoreka IIOK https:/m.edsoo.ru/7f417af8
8 | ®yukimu. OCHOBHBIE TOHSITHS 5 Bubnunoreka LIOK https:/m.edsoo.ru/7f417af8
9 | ®ynkuuu. Yncnosie GyHKIUU 9 Bu6nnorexa LIOK https:/m.edsoo.ru/7f417af8
10 | IToBTOopeHue u 0600IICHNE 6 Bu6muorexa IIOK https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102
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TEMATHYECKOE IINTAHUPOBAHHME 9 KJIACC

uekTpoHHbIe (LudpoBLIE
KosmuecTBo 4acoB P (wncpp )
00pa3oBare/ibHbIE pecypchl

I

pa

KT

uq

Ne HanmeHnoBaHue pa3aesioB H TeM NPOrpaMMbl ec

Bcero | KonTposabHbie padoTbl | KH

e

pa

00

T

bl
1 Uucsia u BelurcieHust. JIeHcTBUTEIBLHBIC YHCIIa. 9 Bu6nnoreka ITOK https://m.edsoo.ru/7f419d08

YpaBHEHUs U HEPABEHCTBA. YPABHEHUS C OJHOU
2 . 14 1 bub6moreka 1IOK https://m.edsoo.ru/7f419d08
TIEPEMEHHOM.
3 | VYpauenus u HepaBeHCTBA. CHCTEMbl YPAaBHCHUM. 14 1 bubmoreka [{OK https://m.edsoo.ru/7f419d08
4 | VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa. 16 1 Bu6nuorexa IIOK https:/m.edsoo.ru/7f419d08
5 | ®DyHxuuu. 16 1 Bu6mnuoreka [IOK https:/m.edsoo.ru/7f419d08
6 | YwucnaoBble NOCIEIOBATEIFHOCTH. 15 1 bu6moreka 1IOK https://m.edsoo.ru/7f419d08
7 | TloBTopenwme, 0000IICHNE, CHCTEMATH3AIMS 3HAHUN 18 1 Bubnuoreka IJOK https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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