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INOACHUTEJIBHASA 3AITMCKA

Anrebpa sBISeTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO 0OOIIEero oOpa3oBaHus: OHa OOeCreyuBacT
U3Y4YEHHUE JPYrUX AMCLHUILIIMH, KaK €CTECTBEHHO-HAYYHOI'O, TaK M T'yMAaHHUTApHOI'O IMKJIOB, €€ OCBOCHME
HE00X0AUMO JJIs IPOAOIKEHHsI 00pa30BaHUs U B MOBCEAHEBHOM kU3HU. Pa3BuTHe y 00ydaromuxcs HayuyHbIX
IPEJCTaBICHUH O MPOUCXOXKICHUH U CYIIHOCTH airedpanyeckux aOCTpakuuii, crocode OTpaKeHHs
MaTeMaTUYeCKOW HAyKOW SIBJICHUH M TMPOLIECCOB B NpHUpoAe U OOIIECTBE, POJM MATEeMaTH4YE€CKOro
MOJICIIMPOBAHMS B HAYYHOM ITO3HAHUH H B IMPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS
U KaueCcTB MBbIIIJICHUs, HEOOXOQUMBIX JUIsl aJanTallid B COBpeMEHHOM LHdpoBoMm oOmectBe. M3yueHue
anreOpbl oOecrieuyuBaeT pa3BUTUE YMEHUs HaO0JaTh, CpaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyer
KPUTHUYHOCTH MBILIUICHHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JCWCTBUS U BBIBOJBI,
dopmynupoBate yrBepxkaAeHUs. OcBOoeHHE Kypca aiareOpsl 00ecreynBaeT pa3BUTHE JOTMYECKOTO MBIIUICHUS
o0yyJaroImuxcs: OHU UCHOJb3YIOT JeYKTUBHbIC U MHIYKTUBHBIE PACCYKACHUS, 0000IIEHNE U KOHKPETU3ALHIO,
aOctparupoBanue u aHajnoruto. OOydeHue ainreOpe MpearnojaraeT 3HAYUTENbHbIH 00BEM CaMOCTOATEIBHON
NESTEIbHOCTH ~ O0Y4YaloIMXCsl, I03TOMY CaMOCTOSITEJIbHOE pelIeHHE 3aJad  SBJISETCS — peanu3anuei
JESITeTbHOCTHOTO NMPUHIIUIIA 00Y4IEHUSI.

B cTpykType nporpammsl yueOHOro kypca «Anredpa» s OCHOBHOIO 00IIero o0pa3oBaHHUs OCHOBHOE
MECTO 3aHUMAIOT COJEp)KaTeIbHO-METOAMYECKHEe JUHUM: «Yucia M BeIMMCICHUS», «Anredpanyeckue
BBIpOKEHUS», «YpaBHEHHS M HepaBeHCTBa», «DyHkmum». Kaxkmas M3 3TUX COAEp)KaTebHO-METOINIECKUX
JUHUI pa3BUBAaeTCs Ha NPOTSHKEHUM TPEX JIET U3yUEHUs Kypca, B3aUMOJAEHUCTBYS C IPYrMMH €ro JuHusMHU. B
XO0Zle H3y4eHHus y4yeOHOro Kypca OOydyarolIMMCs HPUXOJUTCA JIOTMYECKH paccyXJaThb, MHCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN s3bIK. B CBsI3UM ¢ 3TMM B mporpammy yueOHOro Kypca «Ainredpa» BKIHOYEHbI
HEKOTOpbIE OCHOBBI JIOTHKH, IPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3jiellax MaTeMaTU4ecKoro o0pa3oBaHUs U
CIOCOOCTBYIOIIME  OBJIAZCHUIO  OOYYAIOMIMMHUCS OCHOB  YHHBEPCAJIBHOTO  MAaTEeMAaTHYECKOTO  S3bIKA.
ConeprkaTenbHON U CTPYKTYpHOI 0COOEHHOCTBIO Y4eOHOI0 Kypca «AnreOpay sBISETCS €ro MHTErPUPOBaHHBbIH
XapakxTep.

Conepxxanne JuHUM «Yucnaa M BBIYUCIEHHS» CIYXXHMT OCHOBOM Ui JalbHEHIIEro W3y4eHus
MaTeMaTHKHU, CIOCOOCTBYET Pa3BUTHIO Y OOYYArOIIMXCS JOTMYECKOIO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHUS
M0JIb30BAThCSA aJNTOPUTMaMHM, a TakXKe MPUOOPETEHUI0 TMPAKTUYECKUX HABBIKOB, HEOOXOJHUMBIX JUIS
MOBCEHEBHON JXKn3HU. Pa3BUTHE NMOHATHS O YMCIIE HA YPOBHE OCHOBHOIO OOILIEro 0Opa3oBaHMs CBS3aHO C
palnMoHATBHBIMU U UPPALMOHAIBHBIMU YHCIIaMH, (POPMUPOBAHUEM IPE/ICTaBIECHUIN O JeHCTBUTEILHOM YHUCIIE.
3aBeplIeHre OCBOCHMSI YUCIOBOM IMHUU OTHECEHO K CpelHEMY 00111eMy 00pa30BaHuUIO.

CopepxaHue JBYX aireOpanyeckux JUHUN — «AsreOpandeckue BBIPRXKEHUS» U «YPaBHEHUS H
HEPaBEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIMXCS MaTeMaTHMYECKOro ammapaTa, Heo0XOAUMOro
JUI pelleHMs 3a/lad MaTeMaTHKH, CMEXHBIX MPEIMETOB M IMPAKTUKO-OPUEHTHPOBAHHBIX 3ajad. Ha ypoBHe
OCHOBHOro 001Iero o0pa3oBaHUsl yueOHBI MaTepuall TPYHNIUPYETCS BOKPYT PAaIlMOHAJIbHBIX BBIPAXKEHHII.
Anrebpa NIeMOHCTpUPYET 3HAUE€HUE MaTEMaTHKU KakK s3blKa JJI TOCTPOCHHS MaTeMaTHMYeCKHUX MOJeNei,
OIMCaHMs MPOLIECCOB U SIBIICHUM peasbHOr0 Mupa. B 3amaun oOyueHus anreOpe BXOAAT Takxke JAajibHeiIiee
pa3BUTHE AJTOPUTMHUECKOTO MBIIIJICHUS, HEOOXOAUMOT0, B YACTHOCTH, 11 OCBOEHHS Kypca HH(POPMATUKHU, U
OBJIaJICHHE HaBbIKaMHU JEAYKTHUBHBIX paccyxaeHuil. [IpeoOpa3oBaHne CHMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaAKEHUsI, CHOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanue GpyHKIHOHATBHO-TpapUUecKol TUHUM HALIEJICHO Ha MOJyYeHHe 00YyJalouMMUCs 3HAaHUH O
(GYHKIMAX KaK BaKHEHIIEH MaTeMaTH4eCKOH MoJenu JJIsl ONMCAHUS U HCCIEAOBAaHHUS Pa3sHOOOPA3HbIX
MIPOLIECCOB U SIBJIIEHUH B Ipupojie u oduiectse. M3ydueHne matepuana cnocoOCTBYET pa3BUTHIO Y 00yUaronuxcs
YMEHHSI UCMOJb30BaTh pPAa3lIMYHBIE BbIPa3UTENIbHbIE CpPEACTBA SI3bIKAa MAaTEeMaTHMKd — CJIOBECHBIE,
CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMUPOBAHHE MPEJCTABICHUH O pPOJIM MaTeMaTUKH B
Pa3BUTHH LUBUIN3ALUHU U KYJIBTYpPHI.

CornacHo yyeOHOMY milaHy B 7-9 kiaccax u3ydaercs y4eOHbIH Kypc «AnreOpa», KOTOpPBIM BKIIIOYAET
CIIEyIOIlMEe OCHOBHBIE pa3/ebl coiepkaHus: «Yuciaa W BBIYUCIECHUS», «AJreOpandecKue BBIPAKEHUSN»,
«YpaBHEHUS U HEPABEHCTBA», «DyHKIHM.



Ha wn3ydenne yueOHOTO Kypca «Anredpa» orBomutcs 306 dacoB: B 7 kmacce — 102 gaca (3 4gaca B

Hezento), B 8 kiacce — 102 yaca (3 yaca B Hezenio), B 9 kimacce — 102 vaca (3 gaca B Hefielnto).
COJAEP/KAHUE OBYYEHUA
7 KJIACC

Yucia U BBIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, TIEPEX0] OT OJHON (OpMBI 3amucH aApodeit k apyroi. [lonstue
palMOHANBHOTO YHCNA, 3alUCh, CPAaBHEHHUE, YIOPSAJOYMBAHWE pALMOHAIBHBIX 4YHCeN. ApudmeTnyeckue
JeUCTBUS C pallMOHAIBHBIMY YKciIaMU. Pemienue 3a1a4 u3 peanbHOM MPaKTUKK HA YacTH, Ha JpoOu.

CreneHp ¢ HaTypaJbHbIM IIOKa3aTeleM: OIpeJelieHHe, NpeoO0pa3oBaHUE BBIPAKEHUM HAa OCHOBE
OTIpeJICJICHUs], 3aMUCh OONbIIMX yHced. [IpomeHThl, 3amuch NPOLEHTOB B BUAE ApoOM M JOpoOu B BUAE
IIPOLIEHTOB. Tpy OCHOBHBIE 33/1a4y Ha MIPOLIEHTHI, PELLICHUE 3a7a4 U3 PEAIbHOM TPaKTUKU.

[IpuMeHeHNne MPU3HAKOB AEITUMOCTH, Pa3JIOKEHUE HA MHOXKUTEIIN HATYPAJIBHBIX YHCEIL.

PeasibHbIEe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00OpaTHas MPONOPLIUOHAIBHOCTH.

Auredpanyeckue BbIpasKeHUs

[lepemeHHbIE, YKCIOBOE 3HAUEHUE BBIPAXKEHUS C NEpeMEHHOU. JlomycTHMble 3HAYEHMsI NEPEMEHHBIX.
[IpencraBineHue 3aBUCUMOCTHM MEXIy BEJIMYMHAMU B BuJe ¢Gopmyibl. Beluucinenus mno dopmynam.
IIpeoOpa3oBanue OYKBEHHBIX BbIPR)KEHHUI, TOXKJECTBEHHO paBHbIE BBIPAXKEHUS, IpPaBUiIa NpPeoOpazoBaHMS
CYMM H MIPOU3BEICHUH, TPaBIJIAa PACKPBITHI CKOOOK M MPHUBEIEHHS MTOTOOHBIX CIIaracMpIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTeeM.

Opnowiensl 1 MHOrowieHsl. Ctenenb MHorowieHa. ClloKeHHe, BBIUNTAHUE, YMHOKECHUE MHOTOWICHOB.
@opMysbl COKPAIEHHOTO YMHOXKEHUS: KBaApaT CyMMbl M KBaapaT pasHocTu. DopmMyia pa3HOCTH KBaapaToB.
Pa3no)xeHre MHOTOUJI€HOB HA MHOXKHUTEIH.

YpaBHeHus1 1 HepaBeHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHUs, [IpaBUjIa IPeoOpa30oBaHusl ypaBHEHUS, PABHOCHUIIBHOCTh YPaBHEHUH.

JIuneitHOE ypaBHEHUE ¢ OHOM NIEPEMEHHOM, YNCIIO KOPHEH JINHEHHOTO ypaBHEHUS, PELICHUE JIMHENHBIX
ypaBHeHuil. CoCTaBlI€HHE YPAaBHEHMH II0 YCIOBUIO 3aiaud. PelieHWe TEKCTOBBIX 3a7ad € IOMOIIBIO
YpPaBHEHUU.

JluneitHoe ypaBHeHME C JByMs IepeMeHHbIMU M ero rpaguk. Cucrtema OBYX JIMHEHHBIX YpaBHEHHMH C
JBYMsI TIepeMEeHHbIMU. PelieHue cucteM ypaBHEHHH criocoOoM mojacTaHOBKU. IIpumepsl pemeHust TeKCTOBBIX
3aJ1a4 ¢ IOMOUIbIO CUCTEM YPaBHEHHUH.

DOyHKIUH

Koopnunara Ttoukm Ha mnpsaMod. YuciaoBble NPOMEXKYTKH. PaccTosHMe Mexay JAByMs TOYKaMHu
KOOPJAMHATHOU IIPSIMOA.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcuucca U OpAMHATa TOYKUM HAa KOOPJIMHATHOM
wiockoctd. I[lpumepsl rpadukoB, 3agaHHbIX (popmyinamu. UreHune rpaduKOB peabHbIX 3aBHUCHUMOCTEH.
[Tonstue pynkuuu. I'papuk pynxuuu. CoiictBa pynkuuii. JIunelinas ¢pyunkuus, e€ rpaduk. ['padux pyHkumu
y = |x|. ['padmueckoe pemieHre TMHEHHBIX YPAaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUIA.

8 KJIACC

Yucia v BbIYUCTICHUSA

KBagpatubiit kopeHp u3 uncna. [loHstue o6 uppannoHaIbHOM 4YHcHe. JlecATHUHBIE MPHOIMKEHUS
UppalMoHanbHBIX uncen. CBoiicTBa apu@METHUECKUX KBaJpaTHBIX KOpPHEW W UX MPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BbIPAXKEHHUM U BHIYHUCICHUSIM. [leficTBUTENbHBIE YHCTIA.

CreneHb c 1enbIM MoKaszaTesieM u € cBoiicTBa. CTaHaapTHas 3alucCh YHCIa.

Auredpanyeckue BbIpasKeHUs

KBagpartublii TpEXuieH, pa3ioKeHUe KBaIpaTHOTO TPEXUIIEHA Ha MHOKHUTEIIH.

Anrebpanyeckass n1poOb. OcHOBHOE CBOWMCTBO anreOpanueckoit npobu. CrokeHue, BbIYMTAHUE,
YMHOKEHUE, JIeIeHre anredpandeckux apoodeil. ParnonanbHbie BoIpaKeHUS U UX IPeoOpazoBaHueE.

YpaBHeHHs U HEPABEHCTBA

KBagpatHoe ypaBHeHHe, (opmyna KOpHeH KBajapaTHoro ypaBHeHHs. Teopema Buera. Pemenue
yYpaBHEHUM, CBOSIINXCS K JIMHEHHBIM U KBaApaTHBIM. [IpocTeilimme qpoOH0-paliMoHaIbHbIC YPaBHEHUS.



I'paduueckass uHTEpIIpETAIIS YpaBHEHUN C IBYMS MEPEMEHHBIMU W CHCTEM JIMHCWHBIX ypaBHEHHUH C
JIBYMs IepeMeHHbIMU. [IprMepsbl pellieHrs CUCTeM HETMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMHU.

Pemmenne TeKCTOBBIX 33724 aNreOpandeckKuM Crocooom.

UucnoBble HEpaBEeHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OJHOW niepeMEeHHOW. PaBHOCHIBHOCTH
HEpaBeHCTB. JIMHEHHbIE HEpaBEHCTBa C OAHOM mepeMeHHOW. CHCTEMbl JMHEWHBIX HEPABEHCTB C OJIHOU
IIEPEMEHHOM.

DYyHKIUH

[Tonstue ¢ynkuuu. OOMacTb OmpeneneHuss U MHOXKECTBO 3HaueHUU ¢GyHkiuu. CrocoObl 3amaHus
hyHKIHA.

I'papux ¢ynkuun. Ytenue cBoicTB ¢yHkuuun mno e€ rpaduky. Ilpumepst rpadukoB QyHKUIUH,
OTPAXAIOIIUX PeAIbHbIC TTPOLIECCHI.

OyHKIMM, OMUCHIBAIOIIME MPSAMYI0 U OOPAaTHYIO MPOMOPIHOHAIbHBIE 3aBUCHUMOCTH, UX TIpaduUKH.
OyHkuuu Y = X2,y = X3,y = VX, y=|X|. I'paduyeckoe pelieHne ypaBHEHH U CUCTEM YPaBHEHUH.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanmonaneHble uucia, WppaldOHAbHBIE YHWCIA, KOHEYHbIE U OECKOHEYHBbIC JECSITHYHBIE JIPOOH.
MHOeCTBO ACHCTBUTEIBHBIX YHCEN, JEHCTBUTENbHBIC YnCIa KaKk OECKOHEUHBIE IECATUUHbIE Apodu. B3anMuo
OJIHO3HAYHOE COOTBETCTBUE MEXKY MHOKECTBOM JIEUCTBUTENBHBIX YHCEII U KOOPIAUHATHON IIPSIMOM.

CpaBHEHHUE IEHCTBUTENBHBIX YHCEIN, apU(PMETHYECKHIE JCHCTBUS C NEHCTBUTEIBHBIMU YHCIIAMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, [UIMTEILHOCTD IIPOILIECCOB B OKPYXKAIOIIIEM MUPE.

[TpubnnxEéHHOE 3HaYeHNE BEJIMYMHBI, TOUHOCTh NpuoImkenus. Okpyrienue uncen. [Ipukuaka u oueHka
pe3yJIbTaTOB BBIYMCIICHUM.

YpaBHeHUs M HEPaBEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHEHUM, CBOIAIINXCS K JIMHEUHBIM.

KBagparnoe ypaBHeHue. PenieHue ypaBHeHM, CBOASIIMUXCSA K KBaJpaTHbIM. bukBajpaTtHoe ypaBHEHHE.
[Ipumepsl penieHus: ypaBHEHUI TPETbe U YETBEPTOU CTETICHEH pa3sIoKEHUEM HA MHOKHUTEIH.

Pemenne npoOHO-pallMOHAIBHBIX YpaBHEHUH. PellieHne TeKCTOBbIX 3a/1a4 anreOpanyeckuM METOIOM.

VYpaBHeHUe ¢ ABYMs [TEPEMEHHBIMU U ero rpaduk. Pemenue cucreM AByX JIMHEHHBIX YpaBHEHUH ¢ JBYMsI
nepeMeHHbIMU. Pelienre cucreM AByX ypaBHEHM, OQHO U3 KOTOPBIX JIUHEWHOE, a APYroe — BTOPOM CTEIIECHH.
I'paduueckas MHTEpIIPETALMs CUCTEMbI YPaBHEHHH € ABYMsI IEPEMEHHBIMHU.

Perrenre TekCTOBBIX 33724 anreOpanyecKuM CIiocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne nUMHENHHBIX HEPAaBEHCTB C OJHOW INEpEMEHHOW. PellleHuMe CUCTEeM JMHEHHBIX HEPABEHCTB C
onHOi mepemeHHOM. KBaapaTHble HepaBeHCTBa. ['paduueckas MHTEpIpeTanusi HEPABEHCTB M CUCTEM
HEPABEHCTB C JIBYMs IIEPEMEHHBIMHU.

DOyHKIUH

KBangpatuunas ¢ynknus, e€ rpagux u cBoiictBa. Ilapaborna, koOpauHATHI BEpUIMHBI Mapabobl, OCh
CUMMETpPUHU TTapaboIbI.

Ipadukn dyskmmit: y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = || 1 ux cBoiicTsa.

YucJi0BbIE 10CJI€10BATEIBHOCTH U MPOTPECCUM

[ToHATHE YUCIIOBON MOCIEIOBATENILHOCTH. 3a/laHUe TOCIEI0BATEIbHOCTH PEKYpPPEHTHOH (QopmyIoi u
¢bopmyIoit N-To uieHa.

Apudmernueckas U reomeTpuyeckas mnporpeccur. Popmynasl N-ro wieHa apudmernyeckol u
r€OMETPUYECKON ITPOTPECCUI, CYMMBI IEPBBIX N YIJICHOB.

N300parkeHre 4YIeHOB apHU(PMETHUYECKON M TeOMETPHUYECKOW NMPOrpeccHi TOYKaMHM Ha KOOPJMHATHOU
IJI0CKOCTH. JIMHENHBIN U 9KCIOHEHIUANIbHBIN pocT. CII0KHBIE TPOLIEHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI



JInYHOCTHBIE Pe3yJIbTAThl OCBOSHUS MPOTPaMMBbI y4eOHOTO Kypca «ANredpay XapaKTepu3yrTCs:

1) naTpuoTHYecKoe BOCIINTAHHE:

MPOSIBJICHUEM HMHTEpeca K MPOLUIOMY M HACTOSILIEMY POCCHUMCKOM MaTeMaTHUKH, LEHHOCTHBIM
OTHOLUIEHUEM K JOCTH)KEHHMSIM POCCUHCKMX MAaTEMaTUKOB M POCCHICKOM MaTEeMaTUYECKOM IIKOJIbI, K
HCIOJIb30BAHUIO ATUX JOCTHKCHHM B IPYTUX HayKax U MPUKIAIHBIX chepax;

2) rpa:kKIaHCKoe 1 TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTHIO K BBINOJIHEHUIO O0S3aHHOCTEW rpakJaHMHA U pealu3allid ero MpaB, NMPEACTaBICHUEM O
MaTEeMaTHYeCKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUHN, MPOLEAYp TPaKIaHCKOTO
obmiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO 3TUYECKUX MPOOJIEM, CBS3aHHBIX C
MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUN HAYKH, OCO3HAHHUEM Ba)KHOCTH MOPAIbHO-3TUUYECKUX MPUHIIUIIOB B
NEeATEIbHOCTH YYEHOT0;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHBHOE y4acTHE B PEHICHUU NMPAKTUYECKUX 3a]a4 MAaTEeMAaTHUYE€CKOM HANpaBJIEHHOCTH,
OCO3HaHUEM BAXHOCTH MAaTEMaTUYECKOro O0Opa3oBaHUs Ha MPOTSHDKEHUM BCEM JKU3HM ISl YCHEITHOM
npodeccuoHanbHOM ACATETPHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM H
MIOCTPOCHUEM UHIUBUIYaTbHOU TPACKTOPUU 00pa30BaHUsI U )KU3HEHHBIX IIAHOB C YYETOM JIMYHBIX HHTEPECOB
1 OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIUTAHHE:

CHOCOOHOCTBIO K AMOLIMOHAIIBHOMY M 3CTETUYECKOMY BOCHPHUITHIO MaTEMaTHUYECKUX OOBEKTOB, 3ajad,
pelIeHu, pacCcyX1eHHi, YMEHUIO BUAETh MaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NTO3HAHUA:

OpUEHTAllMed B JAESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX IPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS 4YeJOBEKa, MPUPOJbI M OOIIECTBAa, MOHUMAHHEM MAaTeMaTHYeCKOW HayKH Kak
chepbl YenoBEUYECKOW EeATEIbHOCTH, JTaloB €€ pPa3BUTUS W 3HAUYMMOCTU JUIS Pa3BUTUS LMBUIU3ALUHU,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKH U MaTEeMaTHYECKOM KyJIbTYpPOU KaK CpeJICTBOM IO3HAHUSI MUPA, OBJIAJICHUEM
MPOCTEUIIINMHU HABBIKAMHU HCCIIEIOBATENBCKON €SI TEIbHOCTH;

6) d¢uznueckoe BocnuTaHue, (opMHUpPOBAHHE KYJbTYPbl 310pPOBbSI M 3MOIHOHAJBHOIO
Os1aromosty4ms:

TOTOBHOCTBIO MIPUMEHSATh MaTeMaTUUYECKUE 3HAHUS B MHTEpPECaxX CBOETO 370pPOBbs, BEACHUS 3J0POBOTO
oOpa3a *HU3HU (3I0pOBOE MHUTAHKE, COATIAHCUPOBAHHBIM PEXUM 3aHATUNA U OTAbIXA, PEryispHas (uznyecKas
aKTUBHOCTb), C()OPMHUPOBAHHOCTHIO HaBblKa pediekcuu, IpU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOIo e
MpaBa Jpyroro 4ejJoBeKa;

7) 3Ko10THYECKOE BOCTINTAHHE:

OpHEHTAalle Ha MPUMEHEHUE MAaTeMaTU4YEeCKUX 3HAHWUU JJI pelleHHus 3aJad B 00JIaCTU COXPAHHOCTH
OKpY KaloIe Cpeibl, TUIAHUPOBAHUS TMOCTYIKOB M OINEHKH MX BO3MOXHBIX TMOCIEACTBUN IJIsi OKpYXKaroen
Cpelbl, 0CO3HAHHEM TTI00aTbHOIO XapaKTepa SKOJOTHIYECKUX MPOOJIeM U MyTel X pelieHus;

8) ajanTanmns K M3MEHAIUMCS YCJIOBUSM COUMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIGWCTBHSIM B  YCJIOBHUSIX HEOINPEJACIEHHOCTH, TIOBBIIIEHUIO YPOBHS  CBOEH
KOMITETEHTHOCTH 4Yepe3 MPaKTHYECKYI0 NeATeTbHOCTh, B TOM YHCIE YMEHHE YUYUThCA y APYTHUX JIIOJEH,
MpHOOpeTaTh B COBMECTHOM JIeATEIbHOCTH HOBBIC 3HAHMS, HABBIKYA U KOMIIETCHIIUU U3 OTbITA IPYTHX;

HE0OXOIMMOCThIO B ()OPMUPOBAHHWU HOBBIX 3HAHUU, B TOM 4Hcle (OPMYIHUPOBATh WJEH, MOHSTHS,
TUTIOTE3bl 00 00BEKTaxX W SIBJICHUSIX, B TOM YHCJIE paHEEe HEU3BECTHBIX, OCO3HABATH JCPHUIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIHIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAaIlUI0 KaK BBI3OB,
TpeOyIOHi KOHTPMED, KOPPEKTUPOBATh MPUHUMAEMbIE PEUICHUS U IeHCTBUS, (OPMYIUPOBATh U OIICHUBATH
PHUCKH | MTOCTEACTBUS, GOPMHPOBATH OIBIT.

METAINPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTebHBIE YHMBeEPCAIbHbIE YUeOHbIe JeiCTBUS
ba3oBble JlornyecKkue AeicTBuA:



BBISIBJISITh W XapaKTepU30BaTh CYIIECTBEHHBIC MPH3HAKA MAaTeMAaTUYECKUX OOBEKTOB, MOHSITHH,
OTHOIIEHUH MEXIy TMOHATUSAMH, (OPMYJIUPOBATh OINpEACTICHUS TMOHITUH, YCTaHABIUBATH
CYUIECTBEHHBI MpHU3HAK KiIacCU(UKALMKU, OCHOBAHHS JUIsi 000OIIEHUS M CpaBHEHHS, KPUTEPUU
IIPOBOJAMMOIO aHAJIN3a;

BOCIPUHUMATh, GOPMYIUPOBATH U IPEOOPA3OBBIBATH CYXACHUS: YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIC,
€IMHUYHBIC, YACTHBIC U O0IINE, YCIOBHBIC;

BBISIBJISITh MATEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U MPOTUBOpEYHs] B (akTax, TaHHBIX,
HAONIIOJICHUSX W YTBEPXKACHHSIX, Mpeajaratb KPUTEPUH IS BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JenaTh  BBIBOJBI € HUCIIOJIb30BAHUEM  3aKOHOB  JIOTMKH, JIGAYKTUBHBIX W  WHIAYKTHUBHBIX
YMO3aKIIOYeHHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

pa3buparh JOKA3aTENbCTBA MAaTEMATUYECKUX YTBEPKACHHUN (IIPSIMBbIC U OT MPOTUBHOTO), MPOBOIUTH
CaMOCTOSITEIbHO ~ HECIIOKHbIE  JIOKa3aTelbCTBA  MaTeMaTUYecKuX  (akToOB,  BBICTPAUBAThH
apryMeHTaluIo, TPUBOIUTH PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BBIOMpaTh crioco0 perieHust yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHUS, BEIOUPATh
Han0oJIee MOAXOAIIUHN ¢ YIETOM CAMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUCR).

Bba3oBble ucciaenoBaTelbcKue AeiiCTBHS.

HCIIOJIb30BaTh BOMPOCHI KaK MCCIICIOBATEILCKANA WHCTPYMEHT IO3HAHUSA, (DOPMYJIUPOBATH BOIIPOCHI,
(buKcHpyOIUe TPOTHBOpPEYHE, MPOOJIIEMy, CaMOCTOSTEIIBHO YCTaHABJIMBATh HMCKOMOE W JIAHHOE,
(bopMHPOBATh THIIOTE3Y, APTYMEHTHUPOBATh CBOIO IMO3UIUI0, MHEHHCE;

MPOBOJNTH IO CaMOCTOSITEILHO COCTABIICHHOMY IUIaHY HECJIOKHBIH SKCIIEPUMEHT, HEOONbIIOe
WCCIIC/IOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTEeMaTHYeCKOTO OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXTYy CO00ii;

CaMOCTOSITENIbHO  (hOpMYyIHpOBaTh OOOOIICHHMS W BBIBOABI 10 pe3ysibTaTaM MPOBEAEHHOTO
HaAOJIIOJICHUs, WCCIIEAOBAaHUS, OICHUBATh JIOCTOBEPHOCTH ITOJYYCHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHMIT;

MIPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE IIPOIECCa, a TAaKXKE BBIIBHTATh MPEANONIOKCHHS O €ro
Pa3BUTHU B HOBBIX YCJIOBHSIX.

Padora ¢ unopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIMK, JaHHBIX, HEOOXOIUMBIX AJISl PELICHUS
3a/1a4y;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH HHPOPMAIMIO PA3IUYHBIX
BUJIOB U ()OPM IPECTABICHMUS;

BbIOMpaTh (popMy mHpeAcTaBiIeHUS MHPOPMALUU U WUTIOCTPUPOBATH pellaeMble 3aJjaud CXeMaMu,
JrarpaMMaMy, MTHOM rpaduKoi 1 uX KOMOUHAIMSIMU;

OLIEHUBATh HAJAEKHOCTh HMHPOPMALMUM MO  KPUTEPUSAM, MPENJIOKEHHbIM  YUHUTENIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHI’IKaTl/IBHbIe YHUBEPCAJIbHBIC y‘leﬁl—lble JedcTBHUA:

BOCIIPUHUMATh U (POPMYyITUPOBATh CYXJAEHUS B COOTBETCTBHHM C YCIOBHUAMHU M LEISAMH OOIIEHUS,
SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIKO TOYKY 3PCHHUA B YCTHBIX W IMHCBMCHHBIX TCKCTaX, JaBaTb
MTOSICHEHHS 110 X0y PEUIEHUs 3a/1a4i, KOMMEHTHPOBATh NOJIYYEHHBIA PE3YJIbTAT;

B XO0/i€¢ O00CYXJIeHHs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXIa€MOH TeMBI, MPOOIEMBI, perIaeMoi
3a/1a4M, BBICKA3bIBATh MJIEH, HALICJICHHBIE HA IOMCK DPELIEHUS, COMOCTAaBIISITH CBOM CYXACHHUS C
CYXKJIEHUSIMH JIpYTUX YYaCTHUKOB JMaiora, oOHapy>XUBaTh pa3jiMyde M CXOJCTBO MO3MLMH, B
KOPPEKTHOI (opMe GopMyTupoBaTh Pa3HOTIIACHS, CBOM BO3PAXKEHUS;

IIPENCTABIATh  PE3YyNbTAaThl  PELICHMs  3a/Jayd, OJKCIEpPUMEHTa, MHCCIEIO0BAaHUSA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BBICTYIUIEHUS C Y4ETOM 3ajau MPE3eHTAlMM M OCOOEHHOCTEH
ayJIUTOPHH;

MMOHUMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMAaH/IHON U MHAUBUAYAJIbHON pabOThl MpPU pELIEHUU
y4eOHbBIX MaTEMaTHYECKUX 3a/1a4;



¢ [PUHUMATH IeNb COBMECTHOH MAESITENHHOCTH, IUIAHUPOBATH OPraHU3alMI0 COBMECTHOW paboTHI,
pacrmpenenaTh BUABI pa0OT, JOTOBAPUBATHCS, OOCYXKIATh MPOILECC M pe3yabTaT paboThl, 0000IIaTh
MHEHUS HECKOJIBKUX JIIOJICH;
® y4acTBOBAaTh B IPYMNMOBBIX GopMax paboThl (0OCYKIEHUS, OOMEH MHEHHUSIMH, MO3TOBBIE HITYPMBbI U
JpyTHE), BBIOIHATH CBOK YacTh paOOThI U KOOPJAMHUPOBATH CBOM JICHCTBHUS C APYTHMHU HICHAMHU
KOMAaHJIbl, OILICHUBaTh KaueCTBO CBOEr0 BKJIaJa B OOmMIA MOPOAYKT TIO  KPUTEPHSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.
PeryasiTuBHbIe yHHBepPCcAJIbHbIE Y4eOHbIE eiicTBUS
Camoopranu3anmus:
® CaMOCTOSITEIbHO COCTABJISATH IUIAaH, ajrOPUTM pEIICHUs 3ajaud (WM €ro 4acTbh), BHIOMpATh CIIOCO0
pemeHust ¢ y4€TOM HMMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh H
KOPPEKTHPOBATh BapUAHTHI pEIIeHU ¢ y4éTOM HOBOW MH(pOpMALIUK.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:
® BJAIeTh CIOCO0AMHU  CaMOIIPOBEPKH, CAMOKOHTPOJISL TMpolecca W pe3yiabTara  pelICHHS
MaTeMaTH4YeCKOH 3a7auu;
® TPEIBHUAETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPHU PEUICHUU 33]1a4l, BHOCUTh KOPPEKTUBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, HANACHHBIX OIMUOOK, BHISIBICHHBIX TPYTHOCTEH;
® OIEHUBAThb COOTBETCTBUE pE3yJbTaTa AESITEIbHOCTH MOCTAaBICHHOM LEIH U YCIOBUSM, OOBACHATH
NPUYMHBI  JOCTHKEHHMS WJIM HEJAOCTH)KEHHUS IIeNId, HaxOJIUTh OMMOKY, JaBaTh OLEHKY
PUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koH1y 06yuenus B 7 Kjacce 00y4aroIuics MOJIyduT CIelyIolue NpeIMETHbIC Pe3yIbTaThl:

Yucna v BbIYMCICHUSA

BbinonHATh, coderass YyCTHBIE M MUCbMEHHBIE NPUEMBI, apudMeTndecKue NEHCTBUS C pallOHAJIbHBIMU
YHCIIAMU.

HaxonuTe 3Ha4yeHHs YHUCIOBBIX BBIPAKEHHUH, NPUMEHATh pa3HOOOpa3HblE CHOCOOBI M HPUEMBI
BBIUMCIICHUS 3HAUEHUN APOOHBIX BBIPAXKEHUM, COIEpPKALUX OOBIKHOBEHHBIE U IECATUYHbBIE IPOOH.

[lepexonuth OT OAHOW (GOPMBI 3amuUCH 4Yucen K APyrol (mpeoOpa3oBbIBaTh JECATHUHYIO JpoOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUUHYIO JPOOBb).

CpaBHUBATh U YNOPSAJOYMBATh PALIMOHAIIBHBIE YUCIIA.

OxpyryTh ynca.

BBINONMHATE NPUKHUIKY M OLEHKY pe3yibTaTa BBIYUCICHHUM, OIEHKY 3HAYEHUIN UYMCIOBBIX BBIPAKEHUH.
BbINONHATE AEMCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU [TOKA3aTESIMHU.

[IpyMeHsTh IPU3HAKK JEINMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJIbHBIX YHCEIL.

Pemarp  NpakTHMKO-OPMEHTHMPOBAHHBIE  3aJaud,  CBA3aHHBIE C  OTHOLUIEHUEM  BEJIMYUH,
MIPOIMOPLIMOHAIBHOCTbIO BEJIMYMH, MPOLEHTAMH, WHTEPIPETUPOBATh PE3YNbTAaThl pEIICHUs 3aJad C Y4ETOM
OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpasKeHHUs

Hcnonb30Barh anredpanyeckyio TEPMHHOJIOTHIO U CHUMBOJIMKY, NPUMEHATh €€ B IPOLIECCE OCBOCHUS
yueOHOro Marepuarna.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPAXKEHUN NIPU 3aJIaHHBIX 3HAYEHUSIX TEPEMEHHBIX.

BeimonuaTe npeoOpa3oBaHUs 1IEJIOr0 BBIPAXKEHUS B MHOTOYJICH MPHBEICHHEM MOJOOHBIX CIaraeMbIX,
PacKpBITHEM CKOOOK.

BhINOnHATE YMHOXKEHHE OJIHOYJIEHAa HA MHOTOWIEH U MHOTOWIEHA Ha MHOTOWIEH, IPUMEHSTh (hOPMYJIbI
KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1iecTBIATh pa3inoXeHHe MHOTOWIEHOB Ha MHOXKMTEIM C MOMOUIbIO BBIHECEHHS 3a CKOOKH 00Iero
MHOYHTEJIS, TPYNIIUPOBKU CJIaraeMbIX, IPUMEHEHHs (POPMYJT COKpPAIIEHHOTO YMHOXKEHHUS.

[IpumensTh npeoOpa3zoBaHUsi MHOTOWICHOB Ul PEIICHUs Pa3IMyYHbIX 3a]a4 U3 MaTeMAaTHUKH, CMEXHBIX
MPEIMETOB, U3 pealbHON MPAKTUKH.

Mcnonb30BaTh CBOMCTBA CTEMEHEH C HATYpaJIbHBIMU ITOKA3aTENISIMU JIJIs TIPE0Opa30BaHUs BRIPAKEHUI.



YpaBHeHHsI M HEPABEHCTBA

Pemate yMHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOM, IIPUMEHS IPaBWIA IEPEX0Aa OT HMCXOMHOIO
YpaBHEHHUS K paBHOCHJIbHOMY eMy. [IpoBepsTh, sIBIsIETCS JIM YNCIIO KOPHEM YPAaBHEHUS.

[TpumensTh rpaduyeckre METOIbI P PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

ITonGupars mnpuMepsl @ap 4YHCEN, SBJSIOIIMXCS pEIIeHHWEM JMHEHHOrOo YpaBHEHHMsS C JABYMs
IIEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOM TIOCKOCTH rpa)uK TUHEHHOTO YPAaBHEHHS C ABYMS IIEPEMEHHBIMH, TIOJIb3YsACh
rpadMKOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemate cuctemsl IByX JTMHENHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCJIE IpadUUECKH.

CocTaBiATh U pelarh JUHEMHOE ypaBHEHUE WIM CUCTEMY JMHEMHBIX YPaBHEHHI 110 yCIOBHIO 33/1ayH,
HUHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M IOJY4EHHBIN pe3yJbTar.

DOyHKIUT

N300pakaTh Ha KOOPAMHATHOM NPsAMON TOYKH, COOTBETCTBYIOILME 3aJaHHBIM KOOpAMHATAM, JY4YH,
OTpPE3KH, HHTEPBAJIbI, 3aIIMCHIBATH YHUCIIOBBIC IIPOMEKYTKHU Ha alnreOpanyecKoM S3bIKE.

OTmeyaTh B KOOPIUHATHOM IJIOCKOCTH TOYKHM T10 33aHHBIM KOOPJMHATAM, CTPOUTH TPaQUKH JIMHEHHBIX
¢ynkuuit. CTpouts rpaguk QyHKIUHN y = [X|.

OnuceiBaTh C MOMOIIBIO (DYHKIMH HM3BECTHBIE 3aBUCUMOCTH MEXIY BEJIMYMHAMHU: CKOPOCTb, BpeMS,
paccrosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMs, 00bEM pabOThI.

HaxoauTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTts rpaduyeckuil crmocod® NpPeACTaBICHUS UM aHanM3a UHPOpPMALMH, U3BIEKaTb U
HMHTEPIPETUPOBATH UHPOPMALIMIO U3 TPa(QUKOB peabHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K xonity 00yuenus B 8 ki1acce 00y4aromuics MoxyquT CIEAYIONME TPEAMETHBIC PE3YJIbTATHI:

Yucna v BbIYMCICHUSA

Hcnonp30BaTh HayaJIbHBIE NPEICTABICHHUS O MHOXECTBE JEHCTBUTENBHBIX 4YMCENI U1 CpPaBHEHUS,
OKPYTJIEHUS U BBIUMCIIEHUH, N300pakaTh IeHICTBUTENIbHBIE YHCIa TOUKAMHU Ha KOOPIMHATHOM MPSMOH.

[TpumMeHsATH NOHATHE apu(METHUYECKOI0 KBAJPAaTHOIO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHH, UCIOIb3Ys
P HEOOXOAMMOCTH KaJbKYJATOp, BBIIOJHATH IMPeoOpa3oBaHMsl BBIPAXKEHUN, COAEPIKALUX KBaJpaTHbIE
KOpHH, UCIOJIb3Yysl CBOMCTBA KOPHEM.

Vcnonb30BatTh 3anMcy OONBIINX M MaJIbIX YHCEN C IOMOIIBIO AECATHUHBIX podei u cteneneit uncna 10.

Auredpanyeckue BbIpasKeHUs

[IpuMeHsSTh MOHSATHE CTENEHU C IIeJIbIM I0Ka3aTeleM, BBIIOJHATh MPeoOpa3oBaHMs BBIPAKEHUH,
COJIEprKaINX CTENEHH C LENbIM MOKa3aTeJIeM.

BBINONHATE TOXECTBEHHBIE IPEOOPA30BaHMs PALMOHANBHBIX BBIPAKEHUH Ha OCHOBE MPABUJI AEHCTBHMA
Ha/l MHOTOWIEHAMH U aNre0pandeckuMu JApoOsiMH.

PacknaapiBaTh KBaipaTHbIN TPEXUIECH HA MHOKUTEIH.

[IpumensTh npeoOpa3oBaHMs BBIPAKEHUN AJI PELEHUS Pa3IWYHBIX 33/1a4 U3 MaTeMaTHUKH, CMEXHBIX
IIPEIMETOB, U3 PEAIbHON IIPAKTHUKH.

YpaBHeHHs U HEPABEHCTBA

Pemarp nuHelHble, KBaJIpaTHbIE YPAaBHEHUS M pallMOHAIbHBIE YPABHEHUS, CBOJSAIINECS K HUM, CUCTEMBbI
JIBYX ypaBHEHUH C IByMs IEpEMEHHBIMHU.

IIpoBoauTh pOCTEMIINE UCCIAENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YMCJIE C IPUMEHEHUEM
rpaduuecKux MpecTaBiIeHni (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHE WM CUCTEMa YPaBHEHUH pelIeHMs, eCIH
HMMEET, TO CKOJIbKO, U TIpouee).

[lepexonuth OT cioBecHOM (GOPMYIUPOBKH 3a7aud K €€ anreOpandeckol MOJAENU C MOMOIIBIO
COCTaBJIEHUS YPABHEHMSI UM CUCTEMBl YPAaBHEHUM, UHTEPIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 33Ja4d
MIOJIy4YEHHBIN PE3yJIbTaT.

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB AJIsi CPAaBHEHUS, OLIEHKH, pellaTh JIMHEHHbIE HEPaBEHCTBA C
OJIHOM MepeMEeHHOW U WX CHCTEMBI, /1aBaTh IrpapruecKyro WUIIOCTPAIMI0 MHOKECTBA PElIeHUN HEpaBEHCTBA,
CHCTEMBI HEPABEHCTB.

DOyHKIUH



[lonumath ¥ UCHONB30BaTh (PYHKIHMOHAIbHBIE TOHATUS U SI3bIK (TEPMHUHBI, CHMBOJUYECKHE
0003HAYCHHUS), ONIPEACTATh 3HAUCHHE (DYHKIIUU TI0 3HAYCHHUIO apTyMEHTa, OMPEIesITh CBOMCTBA (DYHKIUH T10
e€ rpaguky.

Crtpouts rpaduKu 31eMEeHTapHbIX PYHKINN BUA:

y =k/X, Yy =x2, y=x3,y = [x|, y = VX, OHCHIBATH CBOICTBA YNCIOBOH (GYHKIHH IO e& rpaduKy.

K koHI1y 00y4enus B 9 kjacce 00yJaronuiics Moy4duT CIeayIOIIue MpeIMETHbIE Pe3yabTaThl:

Yucna v BbIYHCTEHHS

CpaBHUBATH U YIOPSAJOYNBATH PAIMOHAILHEIC U HPPAIIMOHATLHBIC YHCIIA.

BrimmonusaTte apudmMernueckre ASHCTBUS ¢ palMOHAJIbHBIMU YHCIAMH, COYETasl YCTHHIE U MHCbMEHHBIE
MPUEMBI, BBITIOJIHATH BHIYHUCIICHUS C HPPALMOHATIBHBIMU YUCIIaMHU.

HaxomuTh 3HaYeHHWS CTENCHEW C IENBbIMU IMOKa3aTeIsIMH W KOPHEH, BBIUUCISATH 3HAYCHHS YHCIIOBBIX
BBIPAKCHUM.

OKpyriiTh NeHCTBUTENbHBIC YHCIIA, BHIIOIHATh MPUKHUIKY Pe3y/ibTaTa BbIUMCICHUM, OLIEHKY YHCIOBBIX
BBIPAKCHHUIA.

YpaBHeHUs] U HEPABEHCTBA

Pemarp nuHEiHBIC ¥ KBaJpaTHBIC ypaBHEHUS, YPaBHCHWS, CBOMSIIMECS K HUM, MPOCTEHIIHE TPOOHO-
paloHaIbHbIe ypaBHEHUSI.

Pemarp cuctembl OBYX JTHWHEHHBIX YpaBHEHUN C JBYMS MEPEMEHHBIMHM M CHUCTEMbI IBYX YpaBHEHHM, B
KOTOPBIX OJTHO YPaBHCHHE HE SIBJISICTCS JTMHCHHBIM.

Pemrate TekcToBBIE 3amaud anreOpanvdeckuM CIIOCOOOM C TOMOIIBIO COCTABIICHHS YpaBHEHHS WIN
CUCTEMBI JIByX YPaBHEHHI C ABYMS [IEPEMEHHBIMHU.

[IpoBoauTh mpocTeiiine uccae 0BaHusl YpaBHEHU U CHCTEM YpaBHEHH, B TOM YHUCIIE C TPUMEHEHUEM
rpadUuecKuX MpeICTaBICHUH (YCTaHABIMBATh, UMEET JIM YPAaBHCHUE WIIM CHCTEMa YPaBHCHHM PEIICHUS, SCIIH
HMMEET, TO CKOJIbKO, U TIpouee).

Pemarp nMHEHHBIC HEPaBCHCTBA, KBaJpaTHBIC HEPABCHCTBA, M300pakaTh pEIICHHUE HEPABEHCTB Ha
YHCIIOBOM MPSMOIA, 3aMMCHIBATh PEIICHUE C IIOMOIIBIO CUMBOJIOB.

Pemarp cucTreMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAIONINE KBaJIpaTHOE
HEPAaBEHCTBO, M300pakaTh pPEIICHUE CHCTEMbl HEPABCHCTB HA YHCIIOBOW MPSMOM, 3allUChIBATH PEIICHUE C
MTOMOIIIEI0 CHMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPHU PEIICHUH PA3IMYHBIX 33]1ad.

DOyHKIUH

Pacro3naBate (YHKIIMM W3YYCHHBIX BUAOB. [lOKa3bIBaTh CXEMATHYECKH PACIOJIOXKEHHE Ha

KOOPJIMHATHOH MIOCKOCTH rpagukoB GyHKImid Buaa: Y = kx, y = kx + b,y = k/x,y=ax2 +bx+c,y=x3,y =
VX, y = [X|, B 3aBHCHMOCTH OT 3HAYCHMIT KO3(PHIIUEHTOB, OMICHIBATE CBOACTBA (yHKIIHIA.

Crpouth U wu300paxkaTb CXEMaTHUECKH TIpadUKM KBaJpaTUUHBIX (YHKLIMH, OMHMCHIBATH CBOWCTBA
KBaJIpaTUUHBIX (PYHKIUH 10 UX rpaduxam.

Pacnio3naBath kBajpaTHUHyO QYHKIHIO IO pOpMyIie, MPUBOAUTH MPUMEPHI KBaJAPaTUUHBIX (QYHKIUHN U3
peanbHOM KU3HU, PU3UKH, TEOMETPHH.

YucinoBblie NOCIE10BATEIBLHOCTH U MPOrPeccuH

Pacnio3znaBath apudmeTryecKyro 1 reOMETPUUECKYIO TPOrPECCUU IPU Pa3HbIX cioco0ax 3aJaHus.

BbINONMHATE BBIUKCICHUS C MCIIONB30BaHUEM (OPMYJ N-ro uieHa apu(pMeTHYecCKOW U reoMeTpruiecKon
IIPOrpeCCUii, CyMMBI IIEPBBIX N WICHOB.

N300pakaTh 4IeHBI OCIEI0BATEIHHOCTA TOUKAMH Ha KOOPIMHATHOM MJIIOCKOCTH.

Pemarp 3amaun, cBSi3aHHbBIE C YMCIIOBBIMH IOCIIEOBATEILHOCTSAMHU, B TOM YHCIE 33/Ja4d U3 peallbHOM
KHU3HU (C UCMIOJIb30BAHUEM KaJIbKyJIATOPA, IUPPOBBIX TEXHOJIOTHIN).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHBbIE
. HanmeHnoBaHMe pa3ae/ioB U TeM (uudposBbie)
Ne ni/m ——— Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 0Bpa30BATETBHBIE
padoThbI padoThbI pecypesI
bu6mmoreka [JOK
1 Yucna 1 BeaucieHus. Panmonanesaele yuciia |~ 25 1 https://m.eds00.ru/7f415690
bubmuoreka [JOK
2 ArCOpAMUECKUE BHIPKCHH 27 1 https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
3 ¥PaBHCHNA 1 HCPABCHCTBA 20 . https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopmunarst u rpaguicu. Gyncim 24 1 https://m.edsoo0.ru/7f415b90
bubmuoreka [JOK
S HosTopenne u 060dmenne 6 1 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
8 KUIACC
KonunuecTBo uacoB 3 (wd )
. JEKTPOHHBIE (HU(POBBIE
Noen/m = HammeHoBaHUe pa3aeioB U TEM MPOTPaAMMBI Beero Kontponbubie | IlpakTrueckue 0BpA30BATETBHBIE PECYPCHI
paboThI paboThI
bu6mmoreka [JOK
1 Uucna n Beruncnenus. KBagparasle KopHU 15 hitps://m.edsoo.ru/7f417af8
2 Yucna u Beraucienus. CTEneHb ¢ LeIbIM 7 bu6mmoreka [JOK
HOKa3aTeseM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BeipakeHus. KBagapaTHbIit 5 1 bubmuorexa [JOK
TpEXUIICH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BhIpaXKEeHHUS. 15 1 bubnuorexa [IOK
AureOpanueckast ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubnmuotexa [JOK
ypaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnmoreka [JOK

YpaBHEHUU

https://m.edsoo.ru/7f417af8
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bu6mmoreka [IOK

7 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
8 DyHiciH. OCHOBHEIC OHATHA > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DysKim. Hucnossie dyricin o https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 Tosropenne i 0bodmenue 6 1 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
9 KIIACC
KommuectBo yacos
Ne HaumenoBaHue pa3/iesioB U TEM IIPOTPaMMBbl K IT DIICKTPOHHEIE (1M ppOBEIC)
n/m pasi porp Bcero ONTPOJILHBIC PaKTHACCKHIE o0Opa3oBaTenbHbIE PECYPCHI
paboThl paboThI
1 Uwucna u BerauciieHus. JlelicTBuTenbabie uncna = 9 bubmorexa LOK
. . ’ . . https://m.edsoo0.ru/7f419d08
2 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnmnoreka HOK
OJTHO¥ MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmuotexa [JOK
ypaBHEHUIA https://m.edso0.ru/7f419d08
bubnuoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.eds00.ru/7f419d08
bu6nuoreka [IOK
> DynKuHH 16 . https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YucoBbIe IOCIEN0BATEILHOCTU 15 1 hitps://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001IeHNe, cCUCTEeMaTH3aIUs 18 1 bu6nuoreka [IOK
3HAHUHI https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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