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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISeTCS OJHMM M3 OCHOBHBIX KypcoB 0a30Boro o0Opa3oBaHMs: OHa
o0ecnieunBaeT U3y4eHHUEe IPYruX JTUCUUILUIMH, KaK €CTECTBEHHO-HAYYHOI'0, TaK U T'YMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHME HEOOXOIUMO JJsi MNPOJODKEHHs 00pa3oBaHHMS M B IIOBCEJIHEBHOM
*u3HHU. PazBuTne y oO0y4aromuxcs HAay4YHBIX MPEICTABICHUNA O MPOUCXOXKICHHH U CYIIHOCTU
anreOpanyeckux aOCTpakIuii, crocode oTpakeHHsl MaTeMaTHUeCKOW Hay4HOH HalpaBIEHHOCTH
U IPOLIECCOB B INPHPOAE M OOLIECTBE, MPONAraHAUpPyeT MaTeMaTH4YecKOe HCCIEAOBaHUE B
Hay4YHOM IIO3HAHUU U B JajbHEHIIEM COcOOCTBYeT (hOPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS
U KayecTBa MBIIUICHUS, HEOOXOAWMBIX JJs TOAJIEPKAHUS B COBPEMEHHOM ITH(PPOBOM
obmectBe. 3yuenue anreOpsl TpeOyeT pa3BUTHS HABBIKOB HAONIOJEHUS, CpPaBHEHMS,
OOHapyX eHHs  3aKOHOMEpPHOCTH,  TpeOyeT  KpPUTHUECKOH  MBICIH, CTIIOCOOHOCTEH
apryMeHTHPOBaHHO OOOCHOBBIBATh JIEHCTBUS U BBIBOJBI, (OpMYIHpoOBaTh ycioBus. OcBoeHHe
Kypca anreOpsl oOecrneduBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYaIOUIMXCS: OHH
UCMOJB3YIOT JEIYKTUBHOE W MHIYKTUBHOE pacCyXIeHHe, 000OLIeHHe M KOHKPETH3allUIo,
aOcTparupoBaHue W aHajIoruioo. Anredbpa oOydeHHs HpearnojaracT o0beM CaMOCTOSATEIbHOM
JESITEeIbHOCTH O0YyYaroIUXcsl, IMO3TOMY CaMOCTOSITEIbHBIM pEIICHUEM 33/a4M  SBJSETCA
peanu3anus 1esTeIbHOCTHOTO IPUHIIUIA O0yICHHUS.

B pamkax nmporpaMMbl KypcoBOTO Kypca «Anredpay» JJis OCHOBHOT'O OOIIero oopa3oBaHus
MECTO 3aHUMAIOT  COJEpXKATeIbHO-METONUYeCKHe JUHHK: «Yucina ©  BBIYHCICHUY,
«Anrebpanyeckue BBIpaKEHUs», «YpaBHEHUs M cpaBHeHUs», «DyHkuum». Kaxnas u3z stux
COJIepKATEIbHO-METOIMYECKUX JIMHUIA pa3padaTbiBajiach Ha MPOTSHKEHUH TpPEX JIeT W3YYeHUs
Kypca, B3aMMOJEHCTBYS C JPYI'MMH €ro JMHUSAMH. B Xone wu3yueHus ydeOHOro Kypca
00y4aromuMCsl TIPUXOAUTCS BBITIONHATH JIOTHYECKHE PACCYKIIEHUS, UCTIOIh30BATh TEOPETHKO-
MHOXECTBEHHBII f3bIK. B CBS3M ¢ 3TUM B Iporpammy yuyeOHOro Kypca «Anredpay» BKIIOUEHBI
HEKOTOPHIE OCHOBHI JIOTWKH, MPEJICTABICHHBIE BO BCEX OCHOBHBIX pasjeflaXx MaTeMaTH4ecKOTro
o0pa3oBaHus, M COACUCTBHE OBJAJCHHIO OOy4YEeHHEM MpeACTaBIseT co00il OCHOBY
YHHMBEPCAIBHOIO MaTeMaTH4ecKoro ssbika. CoaepkaTellbHONM M CTPYKTYpHOU (hopMoi Kypca
Kypca «AnreOpay sIBJISETCS €r0 KOMIUIEKCHBIN XapakTep.

Conepxxanve nuHUKM «Yucna W BBIYUCIEHUS» CIYXHUT IS JabHEUILIEro H3y4YeHUs
MaTE€MaTHKH, COJICUCTBUS PA3BUTHIO Y O0YUYAIOIIHUXCS JIOTHYECKOTO MBIIIIEHUS, (HOPMUPOBAHHIO
HaBBIKOB HCIIOJIb30BAHUSI QJITOPUTMOB, a TakK€ OCBOCHHUIO IPAKTUYECKUX HABBIKOB,
HEOOXOIUMBIX TSI TTOBCETHEBHOM JKU3HU. Pa3BUTHE MOHATHI O KOJUYECTBE HA YPOBHE OA30BOTO
o0mero oOpa3oBaHMs CBS3aHO C pPaIlMOHATBHBIMU U UPPALMOHAIBHBIME YHCIAMH, CIIOCO0aMHU,
MPEJCTAaBICHHBIMU O JEHCTBUTEIBHOM KOJIMYECTBE. 3aBEPIICHUE OCBOEHUS YHCIOBOW JIMHUHU
OTHECEHO K CpeHeMY O0IIeMy 00pa30BaHHUIO.

Conepxkanue JBYX alnreOpamdeckux JIMHUH — «AJreOpanyecKue BBIPAXKCHUS» U
«YpaBHEHUS M BBIPAKCHHS» CIIOCOOCTBYIOT (POPMHUPOBAHUIO y 00 YUAIOIIMXCS MATEMATUISCKOTO
ammapara, HeOOXOIUMOTO /ISl pelIeHUs 3a/1a4 MaTeMaTHKH, COOTBETCTBYIOMIUX TPEIMETOB U
NPaKTUKO-OPUEHTHPOBAHHBIX 3a1a4. Ha ypoBHe 06a3oBoro ooOmiero oOpa3oBaHus y4eOHBIN
MaTepHuall TPYHIHPYETCS BOKPYT PAlMOHAIBHBIX BBIPAKEHHH. AJreOpa y4uUTHIBACT 3HAYCHHE
MaTeMaTHKU KaK s3bIKa JJISl TIOCTPOCHUS MATEMATHYECKUX MOJECJICH, OMUCAHUs MPOIECCOB U
MOCJICNICTBHI peanbHOr0 MHUpa. B 3agaum oOyueHus anreOpe BXOIUT TakkKe JdaybHEHIICe
pa3BUTHE AITOPUTMUYCCKOTO MBIIIJICHUS, HEOOXOUMOT0, B YACTHOCTH, JUISI OCBOCHHSI KYPCOBOM
WHPOPMATUKHA, W BIAJICHUS HaBBIKAMH JIEAYKTUBHBIX paccyxaeHui. [IpeoOpasoBanue
CUMBOJIMYECKUX  (OpPM  CIIOCOOCTBYET  pPa3BUTHIO  BOOOpaKEHHs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.



Copnepxanne (QYHKIHMOHAIBHO-TPAQUUECKOW JIMHUM OPHEHTHUPOBAHO HAa IOJyYCHHE
o0yyarolMMu 3HaHUH O (YHKLUHMAX, TAKMX KaK Ba)kKHEHIas MaTemMaThdeckas MOJENb, AJs
ONMHUCAaHWsI W HccaenoBaHus HPQPEKTHUBHBIX MPOIECCOB W TOCIEACTBHA B TPUPOAE U
obmectBe. [lonroToBka MaTepuanoB Ui pa3BUTUSA OOYYaIOLIMXCA METOJIOB HCIOJIb30BAHUSA
pa3IMYHBIX BBIPA3UTEIBHBIX CPEJICTB $3bIKA MAaTEMaTUKU — CJIOBECHBIX, CHUMBOJIMYECKUX,
rpadu4eckux — BHOCUT BKJIAJ B MEXAaHHU3Mbl IPEACTABICHUN MaTeMaTHUKd B pa3BUTHU
LMBUJIN3ALUHU U KYJIbTYPBI.

Cornacno yueOHOMY Tu1aHy B 7-9 Kilaccax u3y4aercs: yueOHbIN Kypc «Anredpay, KOTOpBIH
BKJIIOYaeT B Ce0s CIEAYIOIIME OCHOBHBIC pa3liesbl coaepkaHus: «Umcna W BBIYHCICHHS»,
«AnredpanydecKue BHIPAKEHHS», «Y paBHEHUS U 10KA3aTeNbCTBAY, «DYyHKITUIY.

Ha u3yuyenne yuebnoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce — 102 gaca (3
yaca B Heneno), B 8 kimacce — 102 vaca (3 yaca B Hegemo), B 9 kimacce — 102 ygaca (3 yaca B
HEJIEINIO) .

COAEPKAHUE OBYUYEHMUSA
7 KIIACC

Yucaa v BBIYMCICHUA

Jpo6u OOBIKHOBEHHBIC M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3aIUCU
npobeit k gapyroit. IloHsiTMe panMOHANBHOTO 4YHCJA, 3alucCh, CpPaBHEHHUE,
YOOPSIIOUMBAHUE  pallMOHAIBHBIX  uucesl. ApudmeTudyeckue JEUCTBUA €
palMOHAbHBIMU 4YKClIaMU. Pellienne 3a1ad U3 peajibHOW NMPakTUKW HAa 4acTH, Ha
JpoOH.

CreneHb C HaTypallbHBIM IIOKa3aTeJeM: OIpenesieHue, MnpeoOpa3oBaHue
BBIPKEHUI HA OCHOBE ONpENeNeHus, 3auch 00nbIIMUX yncen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U ApoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
MPOIIEHTHI, PELICHUE 3a7]a4 U3 PEaTbHON MPAKTHKHU.

[IpumMeHeHUEe TPU3HAKOB JACIUMOCTH, pa3JOKEHHE Ha MHOXKHUTEIH
HATypaJbHbIX YUCE.

PeanpHble  3aBUCMMOCTHM, B TOM 4Hcle TpsiMas ©W  oOparHas
MPONOPLUOHAIBHOCTH.

Asre0panyecKue BbIPpAKEHUA

[IepemeHHbBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YCeHUS NMepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXK]ly BEJIMUMHAMU B BU/JIC
dbopmybl. Beruucienus no popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXICCTBEHHO PpaBHBIC BBIPAKCHHS, TNPaBWIa TNPEeoOpa3oBaHUS CyMM U
MIPOU3BEICHUH, TIPABIIIA PACKPBITHSI CKOOOK U TTPUBEICHUS TTOTOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENEM.

OpHowiensl U MHOTOWIEHBI. CreneHb MHOrowieHa. CloKeHue, BHIYMTAaHHE,
YMHOXEHHE MHOTOWIeHOB. DOpMynbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar



CyMMbl U KBajapaT pasHoctd. dopmyna paszHocTH KBaapatoB. PaznoxeHue
MHOTOYJICHOB Ha MHOKUTEJIH.

YpaBHeHUsI U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBuUia NpeoOpa3oBaHUS YypaBHEHMUS,
PaBHOCUJIBHOCTh YPaBHEHHUU.

JluHeliHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHEHUH. CocCTaBleHHE YpaBHEHUH IO
YCIIOBUIO 3aJjaul. PelieHrie TeKCTOBbIX 3a/1a4 ¢ IOMOIIbIO YPaBHEHUIA.

JIuneiiHOe ypaBHEHHE C ABYMs IEPEMEHHBIMH U ero rpadpuk. Cucrtema aByX
JUHEWHBIX YpaBHEHUH C JABYMs IE€pEMEHHbIMU. PellleHue cucrem ypaBHEHUM
cnocoboM MOACTaHOBKH. [lpuMepsl perneHus TEKCTOBBIX 3a/lad C TOMOIIBIO
CUCTEM YPaBHECHM.

DOyHKUIMHA

Koopaunara Touku Ha npsimoid. UncnoBble MPOMEXKYTKH. PaccTosiHre MEX Ty
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcimucca U opAuHATa
TOYKH Ha KOOPJIMHATHOMN TIOCKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYyIaMU.
Urenne rpadukoB peanbHbix 3aBucumocTeil. [lonstue dynknuu. [paduk
dbynkuuu. CroiicTBa pyukuuii. JIunelinas Qynkius, e€ rpaduk. ['padux dyakmm
y = |x|. I'paduueckoe penieHre JMHEWHBIX YPaBHEHHUW W CUCTEM JIMHEHHBIX
YPaBHECHUM.

8 KJIACC

Yucaa v BIYMCICHUSA

KBaapatHbeiii kopeHb U3 uucia. [loHsiTHe 00 UppalMOHAIBHOM YHCIIE.
JecsaTuunbie TpUOIMKEHUST UppallMOHANIBHBIX yncen. CBoiicTBa apuMeTUIECKUX
KBaIPAaTHBIX KOPHEW U MX MPUMEHEHHE K TPEOOPa30BAHUIO YHCIIOBBIX BBIPAKCHUIN
Y BBIYUCIICHUSIM. [[€MCTBUTEBHBIE YUCIIA.

Crenens ¢ HenpIM nokaszaTesneM U e€ ceorcTBa. CTaHIapTHAS 3alMCh YHUCIIA.

AuredpanvyecKue BbIPAKEHUA

KBamparHeiii  TpEXwieH, pa3JIOKEHUE KBAJpPaTHONO TPEXWIEHA HaA
MHOHUTEIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoil JpoOu.
CnoxeHue, BbBIYUTAHHE, YMHOXEHHE, [eJIeHHe alreOpandeckux ApoOei.
ParnmonanpHbie BEIpaXEHUS U UX MpeoOpa3zoBaHUeE.

YpaBHeHMS U HEpaBeHCTBA

KBanpatHoe ypaBHeHue, ¢GopMyna KOpHEHl KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOAAIINXCS K JJUHENHBIM U KBaJIPATHBIM.
[Ipocreiine qpoOHO-palMOHAIbHBIE YPABHEHHUS.



['padmyeckas uHTEpIIpeTalvs YpaBHEHUH C IBYMs NIEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHW C JAByMs IepeMEHHBIMHU. lIpumepsl pemienus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

YHucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHMIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynkuu. OOnacTh ONpeAeNeHus W MHOMXECTBO 3HAYCHHM
dbynkuuu. CnocoObl 3a1aHus PyHKITUH.

I'padpux ¢dynxkuunu. Yrenne cpoiicTB ¢yHKuMu 1o e€ rpaduxy. [Ipumeps
rpagukoB (QyHKIHI, OTPAKAIOMIMX PEATbHBIE TPOLIECCHI.

@OyHKIMY, ONUCHIBAOIIKME MPSAMYH0 M OOpaTHYI0 MPOHOPLHOHATIbHBIE
3aBHCHMOCTH, uX rpaduxu. OyHkuun Y = X2, y = X3, y = Vx, y=|x|. ['padudeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KVIACC

Yucaa v BIYMCICHUA

PaunonansHble yKMcla, UppallOHAIbHBIE YHCIa, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHBIE ApoOU. MHOXECTBO AEMCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIE YHCIIA
Kak OCECKOHEUHbIE JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKY MHOKECTBOM JIEMCTBUTEIBHBIX YMCEII K KOOPJIMHATHOM TIPSIMOU.

CpaBHeHHE JIEHCTBUTENIbHBIX 4YHCeN, apuMmeTnyeckue JAEWCTBUA C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaroIIeM MHUpE.

[TpubnmxE€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NMpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknaka v olieHKa pe3yabTaToB BHIYUCICHUN.

YpaBHeHHs U HEPABEHCTBA

JIunenHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOJSAIIMXCS K JTUHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHMM, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanparHoe ypaBHeHue. lIpumMepsl pemieHns ypaBHEHUN TPEThEN U YETBEPTOU
CTETICHEHN Pa3JI0KEHUEM HA MHOXKHUTEH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEKCTOBBIX 3ajiay
anredpanyeckKuM METOJIOM.

VYpaBHeHHe ¢ ABYyMs MEPEMEHHBIMU M ero rpaduk. Pemienue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEpEMEHHBIMU. Pelienne cucrteM 1ByX ypaBHEHHUH,
OJIHO U3 KOTOpPBIX JHMHEHHOEe, a Japyroe — BTOpoil crteneHu. ['paduueckas
VHTEPIPETALNS CUCTEMBl YPABHEHUN C IBYMS [IEPEMEHHBIMU.



Pemenne TeKCTOBBIX 3a/1a4 anreOpanvaecKuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEepeMeHHOM. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBagpaTHele HepaBEeHCTBA.
['padrueckass wHTEpHpeTanyss HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMM.

DyHKIUU

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPIINHBI 1apadoJIbl, 0Cb CUMMETPUH MAPaAOOJIBI.

I'padukn bysxmumii: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| u ux
CBOMCTBA.

YuciioBBIE OCIEI0BATEILHOCTH U MIPOrPeCcCHH

[IoHsAiTHE YHCIIOBOM IOCJIENOBATEIBHOCTH. 3aJaHHUE I10CIEN0BATEIBHOCTH
pPEKYppPEHTHOH (opMynon U Hhopmysoil N-ro wieHa.

Apudmernueckas U reoMeTrpuyeckas mnporpeccur. @opMynsl N-ro 4ieHa
apu(pMeTHYeCKo U reOMeTpPUUYECKOM Mporpeccuii, CyMMbI MEPBBIX N UJIEHOB.

N300pakeHre WICHOB apu(PMETHYECKON U TEOMETPUYECKOM Mporpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA M 3KCIIOHEHIHAJIbHBIN POCT.
CI1oHBIE NIPOLIEHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIIEHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAaEKTOPUH 00pa30BaHuUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TAaNoB €€ pa3BUTHA W 3HAYMMOCTH JJIA PA3BUTHUS LMBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbA H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcruu, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenbl, IIAHUPOBAHMUS IOCTYIKOB U
OLICHKM WX BO3MOXKHBIX IOCJEACTBUU I OKPYKAIOIIEH Cpeabl, OCO3HAHHUEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO JEATEIbHOCTb, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, OHITHS, TUIIOTE3bl 00 00BEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KakK BBI30B, TPEOYIOMIMI KOHTpPMEp, KOPPEKTHUPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jijornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUM MEXITy MOHATUAMH, (HOPMYIHPOBATH
ONpPEAECICHUS] TOHATUM, YCTAHABIMBATh CYLIECTBEHHBIM  IPU3HAK
Kiaccu(uKanuyu, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (POPMYIUPOBATH U  NPEOOPA3OBHIBATH  CYKICHUS:
yTBEpJAUTENbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M 0OIIHe,
YCIIOBHBIE;



BBISIBIIATH ~ MATEMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npeajaratb  KpUTEPUH  JJIs1  BBIABICHHS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

AcJIaTb BBIBOAbI C HCIIOJIB30BAHUCM 3daKOHOB JIOTMKH, ACAYKTHBHBIX H
NHAYKTHUBHBIX YMOSaKJIIO‘leHI/II;'I, YMO3aKJ'IIO‘-IeHI/II71 II0 aHaJIOI'uu,

paz0OupaTh 10Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIpSIMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO HECIOXXHBIE JI0KAa3aTEIbCTBA
MaTeMaTUYecKuX (PakToOB, BBICTpPAUBaThb APIYMEHTALMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;

BBIOMpATh Croco0 perieHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB peELIEHUs, BBHIOMpaATh Hauboiee MNOAXOAAIIMN ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

WCITOJIB30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKHA WHCTPYMEHT ITO3HAHMSI,
dbopmyIpoBaTh BOMPOCH], (UKCHUPYIOIME MPOTHBOPEUYUE, MPOOIemMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIOTE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHHUE;

MPOBOAUTL IO CaMOCTOSITEJIbHO COCTABJICHHOMY IIJIaHY HECIOKHBIN
AKCTIICPUMEHT, HEOOJIBIIIOE  HCCAEAOBAaHHWE IO  YCTAHOBJICHHIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI IO Pe3yJbTaTaM
MPOBEAEHHOTO HAOIOACHUS, WCCIICIOBAHUS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

IIPOTrHO3UPOBATE BO3MOXKHOC PA3BHUTUC IIPOHOCCCA, a TAKIKC BBIJIBHIATH
MMPCAIIOJIOKCHHUA O €T0 PA3BUTHU B HOBBIX YCIIOBUAX.

Pabora ¢ unpopmanmeii:

BBIABJIITD HCAOCTAaTOYHOCTh H M30BITOYHOCTD PIH(bOpMaI_II/II/I, JaHHBIX,
H€O6XOI[I/IMLIX JJI pCIICHUA 3a1a49U,

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS,



BbIOUpaTh (GopMy TMpeACTaBleHUs HHOOpPMALMM W WUTIOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH, JIuarpaMMaMi, HWHOM Trpadukod ©u uX
KOMOMHAIMSIMU;

OLIEHUBATh HAaAEKHOCTh MH(GOPMALUU 1O KPUTEPUSM, MPEUIOKEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBbIE YHHMBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIpUHUMATL H q)OpMy.TII/IpOBaTB Cy:xXKACHUA B COOTBCTCTBUU C
YCIOBUAMHA U LECIISIMU O6IHCHI/I$[, sSICHO, TOYHO, 'PaMOTHO BbIpa’KaTb CBOIO
TOYKY 3pCHHA B YCTHBIX W IIMCBMCHHBIX TCKCTAaX, AaBaTb IMOACHCHUA I10
X0o4ay pe€lmcCHHUA 3aga49u, KOMMCHTHUPOBATD HOJ'IY‘IGHHI:IfI PE3YIIbTAT,

B X0J1€ 00CYKJI€HUS 3a/1aBaTh BOIIPOCHI IO CYHIECTBY O0CYK/1a€MOM TEMBI,
poOJIEMBI, pelIaeMOi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pEelIeHUs, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHSAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYME U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU GopMe (HhopMyaupoBaTh pa3HOIIACHs, CBOM BO3PAKEHHUS;

NPEACTaBIATh  pPE3yJbTaThl  pPEMICHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJICIOBAHUsI,  TPOEKTa,  CaMOCTOATEIBLHO  BBIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay NPE3EHTAIIMU U OCOOCHHOCTEH ayAUTOPHUH;

IIOHMMAaThb U HCHOJIB30BaTh  IPEUMYIIECTBA  KOMAHAHOM U
WHIUBUYyAIbHOW pabOThl TPH PEIIEHWHW YYEOHBIX MaTEeMaTHYECKUX
3a1ad4;

MPUHUMATH 1IEJIb COBMECTHOU JEATEIbHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOW paloThl, pacmpenensiTb BHUABI padOT, IOTOBAPUBATHCH,
00CyXJ1aTh TIPOIIECC U PE3YNIbTAT pabOThI, 0000IATh MHEHHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPyNIoBbIX (opmax pabotel (oOCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI H JIpyTH€), BBITOJHATH CBOK YacTh
paboTHI M KOOPJIMHUPOBATH CBOM JICHCTBUS C APYTMMHU WICHAMH KOMaH]IbI,
OIICHMBATh KA4YE€CTBO CBOCTO BKJaJa B OOIIMH MPOIYKT IO KPUTCPHUSM,
chOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:

CaMOCTOSITENIFHO COCTAaBIISAThH IJIaH, aITOPUTM pEIIeHUs 3afaud (WU €ro
4acTh), BHIOMpATh CHOCOO pelIeHHs] ¢ y4E€TOM HMMEIOIIUXCS PECYpPCOB U



COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATb M KOPPEKTUPOBATH
BapHaHTHI PEIICHU ¢ Y4ETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:
e BIIQJIETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTpOJSI mpolecca U
pe3yabTara peuieHusl MaTeMaTUIeCKOM 3a/1auu;

e TMPEABUACTH TPYAHOCTH, KOTOpPbIE MOIYT BO3HUKHYTb IIpU PEILICHUU
3a7a4d, BHOCUTb KOPPEKTHBBI B JEATCIBHOCTH HA OCHOBE HOBBIX
0OCTOATENIHCTB, HAWECHHBIX OIIHOOK, BRISIBICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBHUE PE3YyJIbTaTa NEATEIBHOCTH IOCTABICHHOMN LIEJIH
U YCIIOBUSIM, OOBSCHATH NPUYUHBI TOCTHXKEHUS UM HEAOCTUKEHUSI LIETIH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K xoniy oOyuenus B 7 kjacce OOYyYarONIMICS TOJYYHUT CIETYIOIINE
MIPEIMETHBIC PE3yJIbTATHI:

Yucaa v BIYMCICHUSA

BrITIONTHSTE, coYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHEC
JIEUCTBUS C PAIMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAYeHWS YHUCIIOBBIX BBIPAKECHUM, MPUMEHSTH Pa3HOOOpa3HbIC
CIIOCOOBI M MPUEMBI BBIYUCIICHHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COICPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTts OT omHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
NECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JCCATUIHYIO IPOOB).

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAIILHBIC YHCIA.

OKpyrJsTh yncia.

BBINOIHATS NPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUM, OLIEHKY 3HAYCHUU
YUCJIOBBIX BBIPAXKEHUHN. BBIMOTHATH JEHCTBUSA CO CTEMEHSIMHU C HATyPaJIbHBIMU
MOKa3aTeJIsIMH.

[IpuMeHATh  TPU3HAKK  JCITUMOCTH, pa3JIOKCHHE HA  MHOKHUTEIH
HATypaJbHBIX YUCEIL.

Pemate mpakTUKO-OpUEHTUPOBAHHBIC 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTOPIIMOHATBHOCTHIO BEJIWYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3ynbTaThl pelleHUs 3a/lad ¢ YY4ETOM OTpaHWYEHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX 0OBHEKTOB.

AJiredpanyeckue BbIpaKeHUs



Hcnonp3oBath anredpanyecKyr0 TEPMHUHOJOTHIO U CUMBOJIMKY, PUMEHATH
e€ B IpoLecce OCBOCHHS YUEOHOro MaTepuarna.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPRKCHUI NPHU 3aJaHHBIX 3HAYEHUSIX
IIEPEMEHHBIX.

BemonusaTe  npeoOpa3oBaHUsl  LIEJIOTO  BBIPAXKEHUS B~ MHOTOWIEH
MIPUBEACHUEM TTOIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYWIEHA HA MHOIOWIEH M MHOIOWIEHAa Ha
MHOTOYJIEH, IPUMEHTH (POPMYJIbI KBajipaTa CyMMBI U KBajipaTa pa3HOCTH.

OCyIIeCTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IIOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0o MHOXUTENs, TIPYNIUPOBKU  CJaraéMsiXx,
npuMeHeHus: (POpMyJl COKPAILIEHHOTO YMHOKEHHS.

[IpumeHsATh nMpeoOpa3oBaHKsI MHOTOWICHOB ISl PELICHMS Pa3jIMYHbIX 3a]1ad
13 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEAbHON MPAKTHKHU.

Hcronb30BaTh CBOWCTBA CTENEHEH C HATypajJbHBIMHU IIOKA3aTEISIMU IS
npeoOpa3oBaHUsl BRIPAKECHUIA.

YpaBHeHHS U HEPABEHCTBA

Pemlate yMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
nepexoaa OT UCXOJHOIO YPAaBHEHMS K paBHOCWIBHOMY emy. IIpoBepsTh, siBaseTcs
JIM YHUCJIO KOPHEM YPABHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPU PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[TonGupare mnpumepbl Map 4YHUCEN, SBIAIOMIMXCS pPEIIeHUEM JUHEHHOro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW IJIOCKOCTU TIpaUK JHMHEWHOTO YypaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, TMOJIb3YsSICh TpadUKOM, HPHUBOJUTH MPUMEPHI PELICHUS
YpaBHEHMUS.

Pemate cucteMbl 1ByX JIMHEMHBIX YPaBHEHUI C IBYMs IEPEMEHHBIMU, B TOM
yucie rpaduIecKy.

CocraBnsaTe M pemiaTh JIMHEMHOE YpPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHU IO YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJyYECHHBIN pe3yJIbTar.

DyHKIUU

N300pakath Ha KOOPAUHATHON MPSMOM TOUKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbL, 3aIIMCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
aJreOpanvyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAHMHATaM,
CTPOUTH rpaduku TMHEHHBIX QPyHKIMA. CTpouTth rpaduk PyHKIHUU y = |X|.



OnuceiBaTh C TOMOIIbIO (YHKIHMA W3BECTHBIE 3aBHCUMOCTH MEXIY
BEJINYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LEHA, KOJIUYECTBO, CTOUMOCTB,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonutb 3HaueHne PyHKIIMM M0 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cocod MpeACTaBICHHUS W aHalU3a UHOOpMaIuwy,
U3BJIEKATh U HHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPaPUKOB PEAbHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCS TOJYYHUT CIEAYIOIIHNE
MIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BBIYMCICHUA

Hcnonp30BaTh HadaJgbHBIE IPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
yucen JJIsl CPaBHEHMSI, OKPYTJIEHUS U BBIYUCIECHUMN, N300paaTh JAEHCTBUTEIbHbBIC
4ycila TOYKaMU Ha KOOPAUHATHOMN IIPSMOM.

[IpumensaTe moHsTHE apudMETUYECKOr0 KBAJPATHOTO KOPHS, HAXOAUTh
KBaJIPAaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJIbKYJIATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COAEPKAIIUMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEU.

Hcrnonb3oBaTh 3amucu OONBIIUX M MaJbIX YUCET C MOMOIIBIO JECATUYHBIX
npobeit u crenieHeit uucia 10.

AJsiredOpanvyecKue BbIPpAKEHUA

[IpyMEHATP TOHATHE CTENEHUM C LENbIM IOKAa3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHus BhIPAXKEHUH, COEPIKALIUX CTENEHH C LEIbIM OKA3aTEJIEM.

BBITIONHATE TOXIECTBEHHBIE MPEOOPA30BaHMs PAMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHUCTBUIN HAJ MHOTOUJICHAMH U alre0pandecKuMu JAPOOsIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIN.

[IpumeHsTh npeoOpa3oBaHUs BEIPAXKEHHUM IJIs pelICHUsI Pa3IMYHbIX 3a/1a4 U3
MAaTEMATUKH, CMEXKHBIX ITPEIMETOB, U3 PEATTLHOU MPAKTHKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHEHBIE, KBaJpaTHbIC YPABHEHHS U PAlMOHAIBHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

IIpoBoaUTE IpOCTEUIINE UCCIIEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJIE ¢ TPUMEHEHUEM TpaduuecKkux mpeacTaBiieHuil (yCTaHaBIUBaTh, UMEET
JM ypAaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIM HMEET, TO CKOJBKO, U
npouee).

[lepexoauTh OT cioBecHOW (HOPMYIMPOBKU 3a7adud K €€ anreOpandecKou
MOJENM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBl YPaBHEHUHU,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJIYYEHHBIN PE3yJIbTarT.

[IpuMEHATP CBOWMCTBA YHCJOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JaBaTh



rpaUYeCcKyr0 WJUTFOCTPAIMI0 MHOKECTBA PEIICHUN HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKIUU

[loHumMaTh ¥ KCHONB30BATh (DYHKIIMOHAIBHBIE TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUEHMsI), ONPEACNATh 3HaueHHE (YHKIHUHU O 3HAYEHUIO
apryMeHTa, ONpPeAeNIATh CBOKMCTBA (PyHKINH 10 €€ TpaduKy.

CtpouTts rpaduKku 2IeMEeHTapHbIX (PYHKINN BUA:

y =kix, y =x2, y = x3,y = [x|, y = VX, OIICBIBaTb CBOWCTBA UHCIOBOI
byHkmn 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce oOydYarOmIMIiCS TOJYYHUT CIIETYIOIIHNE
MpEAMETHBIE PE3YIbTATHI:

Yucsa v BbIYMCJIEHUS

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YHUCJIA.

BoimonHaTh  apudMeTHYecKue JEUCTBUS € PAlMOHAIBHBIMU YHCIIAMH,
coueTass YCTHbIE M NHUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIUHCICHUS C
UpparMoHaIbHBIMU YUCIaMHU.

Haxomute 3HauYeHHWs CTENEHEW C MENbIMU I[OKa3aTelsIMU U KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKECHUI.

OKpyrJisiTh  IE€UCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pPE3yJbTara
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKECHUMU.

YpaBHeHHS U HEPABEHCTBA

Pemiaty NuHEHBIE W KBaJpaTHbIC YpPaBHEHWS, YpaBHEHHUS, CBOJSIIHECS K
HUM, TIPOCTEHIITNE TPOOHO-PAIIMOHAIIBHBIEC YPABHECHHSI.

Pemate cucremsl ABYX JIMHEMHBIX YPAaBHEHUM C JBYMsI NEPEMEHHBIMU U
CUCTEMBbI JIBYX YPAaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBJISICTCS TUHECUHBIM.

Pemiath TekcTOBbIE 3ajauu  aJreOpamndeckuM CrHocoO0OM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUM C JBYMSI IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTEHIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUUuecKuX Mpe/ICTaBIeHNH (YCTaHABIMBATH, UMEET
JU ypaBHEHHE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CJIM UMEET, TO CKOJIbKO, U
npouee).

PemaTte nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300pakaTh
pelIeHre HEPaBEHCTB HA YHUCJIOBOW NPSIMOM, 3alMCHIBATH PEIICHHE C MOMOIIbIO
CUMBOJIOB.

Pemlatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpaTHOE HEPABEHCTBO, M300pa)xkaTh pEIIEHHUE CHUCTEMbI
HEPABEHCTB HA YUCIOBOM MPSIMOM, 3alUCHIBATh PEIIEHUE C TIOMOIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUN PA3JIUYHBIX 33]1a4.

DOyHKIMHA



Pacno3naBath (QyHKIMU U3y4eHHBIX BHIO0B. lloka3piBaTh cxemMaTHUECKU
pacIioyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB (GyHKImi Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢, y=x3, y=1x,y = |x|, B 3aBucHMOCTH OT
3HaYeHUH K0A()(PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIIHIA.

Crpouth U H300paXkaTh CXEMATUYECKU IpaUKH KBaJpaTUYHBIX (DYHKLUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 10 UX TpaduKaM.

Pacno3HaBaTh kBajgpaTHuHyr0 QYHKIUIO 110 (HOpMyJie, IPUBOJIUTE IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBbIe MOCIEI0BATEILHOCTH U MPOrPeccum

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO0 MPOTPECCHU MpU
Pa3HbIX CIOCO0axX 3aaHMsl.

BBINONHATS  BBIYMCIEHHST C  HCIOJIb30BaHHEM (OpPMYJ nN-ro  4jeHa
apu(PMETUYECKON U T€OMETPUUECKON MPOrPeECCUil, CYMMBI IEPBBIX N YJIEHOB.

N300pakarb 4Yi€HBl IMOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJIMHATHON
IIJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCIIe 33/1a4M U3 PeaIbHOM >KU3HU (C UCIOIb30BAHUEM KAJIBKYJSATOPA, LIUPPOBBIX
TEXHOJIOTHUHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabubie | IpakTuueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 Yucia u BeIUKCIICHUs. PalinoHalibHbIE 95 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnrebpandecKue BBIPaXKCHHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥/ PABHCHIS 1 HEPABCHCTE 20 1 https://m.eds00.ru/7f415b90
bu6mmorexa [IOK
4 Koopaumatet 1 rpaguicn. Cynkum 24 1 2 https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
> TosTopenne 1 obodmenHe 6 . https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 2
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM unppoBbIie
Ne n/m P Konrpoabubie | IpakTuueckue (mucpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTENeHb ¢ 1eTbIM 7 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 1 bubnmnoreka [JOK
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
YpaBHeHus v HepaBeHCTBA. KBagpaTHbie bubnnoreka [JOK
3) 15 1
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnunorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 DyHKIHH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
) 4 2
o YHKUHH. THCIOBbIE (YHKLH o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 IT 1
0 OBTOPCHHE i 0000LICHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 2
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Kontpoabnbie | IpakTuueckue
NMPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 Yucna u BerunciieHus. JleiicTBUTENbHBIC 9 bubmuorexa [IOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUI https://m.eds00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnunoreka LIOK
> Gynum 16 1 1 https://m.edso0.ru/7f419d08
bu6mmoteka IIOK
6 YucoBble MOCIEN0BATEIHLHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 18 1 bubmmnoreka HOK
3HAHUU https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 1
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