MUHHUCTEPCTBO NMPOCBEIMEHHWS POCCUHCKON ®EJIEPAIIMA
Munucreperso ofpazosanun w vayku Pecnybumkn bamkoprocran
MKY oraen ofpazosanun MP AGennnosckuii paiion

MBOY COHI ¢.Tambyraroso

PACCMOTPEHO COI'JIACOBAHO YTBEPXK/IEHO
Pykosoaurens HIMO 3amecTHTeNb AMPEKTOPA llupelcr’ép S /

,‘,c no YP / R y// \

— i BITWS S TR
Axmetosa B.3 Czﬂ \ " aiirywos B.J1I.
Iporokon Nel ot «29» 08 ®aitsynnmua T.P. IMpukas Ne 59 or «30» 08
2023 r. [potokon Nel ot «30» 08 2023 r. w0
2023 r.

PABOYAS ITPOI'PAMMA

yuebnoro npeamera «Aarebpa»

Ui o0yvarowmxes 7- 9 knaccos

¢.Tambyaaroso, 2023



HOACHUTEJIBHAA 3AIINCKA

Anrebpa sABISETCS OJHHMM W3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHusA: OHAa 00ECIEeYMBaET U3yUYECHUE APYTUX JUCHUILIINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IIHMKJIOB, €¢ OCBOCHHE HEOOXOaUMO sl
MPOAOJKEHUsI 00pa30BaHUs U B MOBCEIHEBHOM XKU3HU. Pa3BuTre y 00yJarommxcs
HAYYHBIX TIPEJCTABICHUNA O TMPOUCXOKICHHH W CYIHOCTH alredpandecKux
abcTpakiuii, cnocode OTpakeHUs MaTeMaTUYECKON HayKOH SIBJICHHUI U MPOLECCOB
B MpUpOAEC U OOIIecTBE, POJIM MAaTEMaTHYECKOTO0 MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHHS, HEOOXOAMUMBIX ISl aIalTalliil B COBPEMEHHOM ITH(PPOBOM
oOmectBe. M3yuenue anreOpbl oOecrneunmBaeT pa3BUTHE YMEHHsI HaOJI0JaTh,
CpaBHMBaTh, HAaXOAWTHh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIICHHS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JICHCTBUSI M BBIBOJIBI,
dopmynupoBaTh yrBepxAcHUA. OCBOCHHE Kypca anreOpbl 00ECTICUnBACT Pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYarOIIMXCsi: OHHM HCIONB3YIOT JeAYKTUBHBIE |
MHIYKTUBHBIC PaCCyKICHHs, 0000IeHNe W KOHKPETHU3alNi0, abcTparupoBaHue u
aHamoruto.  OOydeHume  anreOpe  mpenmnoyiaraeT  3HAYMTEIBHBIA  00BEM
CaMOCTOSITEJIbHOM ~ J1€ATENbHOCTH OOYy4YaloIIUXCs, MOITOMY CaMOCTOSITEIBHOE
peleHue 3a1a4 ABJISeTCs peanu3alueil JesTeIbHOCTHOrO MPUHIUIA 00ydeHUsL.

B crpykrype mnporpammbl ydueOHOro kypca «Amnredpa» s OCHOBHOTO
o0miero oOpa3oBaHHUs OCHOBHOE MECTO 3aHMMAIOT COZEpPKAaTeIbHO-METOINYECKHE
auHUK: «Yucna u BBIYMCIEHUS», «AJIreOpandeckue BhIPAKEHUN», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxgas U3 3THUX coAepKaTeIbHO-METOIUYECKUX
JMHUNA pa3BUBAaETCs Ha NPOTSHKEHUM TPEX JIET U3YUYEHUS Kypca, B3aUMOJCIHCTBYS €
ApPyTUMHU €ro JUHUAMU. B Xoje wu3ydeHus ydeOHOro Kypca OO0y4aromiuMcs
HPUXOJUTCS JIOTUUECKU PacCyXkAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3blK. B cBsi3u ¢ aTuM B mporpaMMmy ydeOHOro kypca «AmnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTHKH, MPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTHYeCKOro 00pa3oBaHUS U CIIOCOOCTBYIOIIHE OBJIAJECHUIO 00YUYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaTHueckoro s3bika. ConepkaTelbHONM U
CTPYKTYpHOH OCOOEHHOCTBIO Y4eOHOro Kypca «Aurebpa» SBISETCS €ro
MHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYUCICHUA» CIYKUT OCHOBOM IS
JaJIbHEHIIIET0 W3YYeHHUs] MaTeMaTHKHU, CIIOCOOCTBYET PAa3BUTHIO y OOYYarOIIUXCS
JIOTHYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIB30BAThCS aIrOPUTMaMHU, a
TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi TTOBCEIHEBHON
KU3HU. Pa3BUTHE MOHATHS O YMCIIE HAa ypPOBHE OCHOBHOTO 00IIEro oOpa3oBaHus
CBSI3aHO C PAIMOHAIBHBIMH M HPPAIMOHAIBHBIMHU YHCIaMH, (POPMUPOBAHUEM



MPEACTABICHUA O JCHCTBUTEIBHOM YHCIJE. 3aBEPIICHHE OCBOCHHUS YHCIOBOU
JIMHUU OTHECEHO K CpeIHEMY 00I111eMy 00pa30BaHUIO.

Copepxanne IByX anreOpanvdecKux JHHUNA — « ANreOpandeckre BHIPaKEHUS»
U «YpaBHEHHS W HEPAaBEHCTBa» CIIOCOOCTBYET (HOPMUPOBAHHUIO Y OOyUAIOUIHXCS
MaTeMaTHYECKOTO ammapara, HEOOXOJUMOTro i pEIIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TPEIMETOB U TPAKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha  ypoBHe
OCHOBHOTO 001iero o00pa3oBaHMsl y4eOHBIM MaTepuaq TPYINIUPYETCS BOKPYT
palMOHANBHBIX BBIpaXEHUH. Alredpa JeMOHCTPUPYET 3HAYCHHEe MAaTEMaTHKH Kak
A3bIKa JUJISI TIOCTPOSHUS MATEeMAaTHYECKUX MOJeNeld, OMHMCaHWs MPOIECCOB H
SABIICHUI peanbHOro MHupa. B 3amaum oOyueHus anreOpe BXOMAT TaKKe
JalbHEHIIee pa3BUTHE aNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIUMOro, B
YaCTHOCTH, JJII OCBOEHHS Kypca HWH(MOPMATUKH, M OBJIAJCHHE HaBBIKAMH
JIeNYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHre CHMBOJIBHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MaTeMaTHUYECKOMY TBOPUYECTRY.

Conepxanne yHKIIMOHATBHO-TPAPUIESCKON JIMHUU HAIIEJICHO Ha TOTy4YCHHE
O0yJaroUMMUCs 3HAHUKA O (QYHKIUSAX KaK BaKHEHIIEH MaTeMaTHYeCKOH MOeNn
JUTS OTIMCAHUS M UCCIIEIOBaHMS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUW B TIPUPOJIC
u obmectBe. M3ydyeHne marepuana CrocoOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
YMEHUS MCIIOJIB30BATh PAa3IUYHbBIC BBHIPA3UTEIbHBIC CPEJICTBA SI3bIKA MATEMATUKHA —
CIIOBECHBIC, CHUMBOIIMYECKUE, TpaduvecKhue, BHOCHUT BKIaA B (OPMHUPOBAHHE
NPECTaBICHUH O POJIM MaTEMATHKH B Pa3BUTHH IUBUIIU3AIUN U KYJIbTYPHI.

CornacHo yueObHOMY IUIaHy B /-9 Kiaccax H3ydaercs Y4YeOHBIH Kypc
«Anrebpa», KOTOPBIH BKJIIOYAET CJICIYIONINE OCHOBHBIC Pa3feiibl COACPKAHMS:
«Ynucna W BBIYUCICHUS», «ANTreOpandecKue BBIPAXKCHHS», «YpaBHEHUS U
HEpaBEHCTBaY», «DyHKIIUNY.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 gaca (3 gaca B Hememo), B 8 kimacce — 102 gaca (3 waca B Henemo), B 9
kiacce — 102 gaca (3 yaca B He/IelIO).



COILEPKAHUE OBYUEHUA
7 KIIACC

Yucia v BbIYUCICHUS

Jpobu OOBIKHOBEHHBIE M JAECSATHYHBIE, MEPEX0] OT OJHON (opMbI 3amucu
npobeit k gpyroil. IloHATHEe pallMOHABHOTO 4YHWCJA, 3aluch, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4ucCeNl. ApudMeTHYeCKHe JCHCTBUA C
palMoOHANIBHBIMK YuciIaMu. Pemenue 3agay U3 peanbHOW NMPAaKTUKH HA 4acTH, Ha
TpoOHu.

Crenenb C HaTypaJdbHBIM TIOKa3aTeJeM: OIpejeieHue, NpeoOpa3oBaHUe
BBIPOKCHUN Ha OCHOBE OMPEIENICHHUs, 3aITUCh OOJbIINX uncel. [IpoleHTsl, 3anuch
MPOIICHTOB B BHUJE APOOW U JpoOU B BHUJE MPOLEHTOB. Tpu OCHOBHBIC 3a7aul Ha
MPOIIEHTHI, PEILICHUE 3a/1a4 U3 PEAIbHON MPAKTUKH.

[IpumeHeHne TPU3HAKOB JICIUMOCTH, PpA3I0KEHUE HAa  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4uclie TpsMas W oOparHas
MPONOPIIMOHATIBHOCTH.

AJuireOpanyeckue BbIpasKeHUsI

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAYKECHUS C NepeMeHHoU. [JomycTumbie
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEKly BEIMYMHAMH B BUJE
dopmyinbl. Beruncnenus o popmynam. [IpeobpazoBanne OYKBEHHBIX BbIpOXXEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, TNpaBWJIa MpPeoOpa3oBaHUs CyMM U
IPOU3BEICHHM, MPaBUIIa PACKPHITUS CKOOOK M MPUBECHUS MOJO0HBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpPaJIbHBIM MTOKA3aTEIIEM.

OnHouwnieHbl 1 MHOrowieHbl. CteneHb MHOrowieHa. Ciio)KeHue, BhIYUTaHUE,
YMHOXE€HUE MHOrOWIeHOB. DOpMyJbl COKpAIICHHOTO YMHOXEHUSA: KBaApaT
CyMMBbl M KBaApar pa3HocTu. Dopmysia pa3HOCTH KBaApaTtoB. PaznoxeHue
MHOTOWIEHOB HA MHOXHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHWs, MpaBUiia MpeoOpa3oBaHUs YypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHECHUM.

JIuHeliHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEW JIMHEWHOTO
YpaBHEHHUSI, pEIICHHE JIMHEHHBIX ypaBHeHWI. (CocCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 33Jaun. Penienne TEKCTOBBIX 3a/1a4 C MOMOIIBIO YPaBHEHUM.

JIuneliHoe ypaBHEHHUE C IByMs MEpEMEHHbIMU U ero rpaduk. Cuctema AByX
JIMHEMHBIX YPaBHEHUW C JBYMS INEPEMEHHBIMU. PelIeHue CHUCTEM ypaBHEHUU
criocoboM moAcTaHOBKU. [IpuMepbl pelieHusi TEKCTOBBIX 3a/lad C  [OMOIIBIO
CHUCTEM YpABHECHUM.

DyHKIUN



Koopaunara Toukn Ha npsMoi. UucnoBele MpoMeXyTKU. PaccTosiHue MEXIy
JIBYMsI TOYUKaMU KOOPAUHATHOM MPAMOM.

[IpsimoyronibHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHara
TOUYKHM Ha KOOPJAMWHATHOM miockocTu. [IpumMepsl rpadukoB, 3agaHHbIX (HOpMyIaMu.
Urenne rpadukoB peanbHbix 3aBucuMocTeil. Ilonsatue ¢ynkuun. I'paduk
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @ynkuus, e€ rpadux. ['padpux Gynkunu

y = |X|. I'padudeckoe pemieHue TUHEHHBIX YpPaBHCHUW M CUCTEM JIMHEHWHBIX
YPaBHEHUM.
8 KJIACC

Yucia v BbIYHCICHUS

KBampatheiii kopeHb u3 uyucia. [loHarue 00 wuppanvoHAILHOM YHCIIE.
JlecaTuunble TPUOIMKEHUST UppallMOHATIbHBIX uncesl. CBOCTBA apu(METHIECKUX
KBa/IPaTHBIX KOPHEW U UX NMPUMEHEHUE K NMPEeoOPa30BAHUIO YNCIOBBIX BhIPAKCHUN
Y BBIYMCJICHUSIM. [[€MCTBUTEIIBHBIE YHCIIA.

CrteneHb C LENbIM MoKa3aTeaeM U e¢ cBoiicTBa. CTaHmapTHAs 3alKUCh YUCIIa.

AJire0panvecKue BbIpasKeHUs

KBanpatHplii  TpexXuseH, pa3lIoKEHHE KBaJAPATHOTO TpEXwieHa  Ha
MHOHUTEIH.

Anrebpanueckass JpoOb. OCHOBHOE CBOWCTBO aireOpanuyeckod JIpoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXEHHME, [I€JICHUE aireOpanyeckux ApooOeil.
PanronanbHbie BRIpOXKEHHS U UX TIPE0Opa3oOBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOTO YpaBHECHUS.
Teopema Buera. Pemienne ypaBHEHUN, CBOASIIUXCS K JIMHEMHBIM M KBAJAPATHBIM.
[IpocTeiinmme qpoOHO-paMOHATBHBIC YPAaBHEHHUS.

I'paduueckas uaTEpHpeTalus ypaBHEHUN C ABYMS MEPEMEHHBIMU U CHUCTEM
JIMHEWHBIX YPaBHEHUN C JBYyMs IlepeMeHHbIMH. [IpuMepsl penieHuss cHUCTEM
HEJIMHEWHBIX YPAaBHEHUM C IByMsI IEPEMEHHBIMH.

Pemmenue TeKCTOBBIX 337124 areOpandeckKuM CIIocoOOOM.

HUucnoBble HEpaBEHCTBA U UX CBOKMCTBA. HepaBeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEIHBIX HEPABEHCTB C OJTHOM EPEMEHHOM.

DyHKIUN

[Tonsitne dynknun. OOMacT, OMpeneNneHus] W MHOXKECTBO 3HAaYeHUH
¢bynkiuu. CriocoOb! 3amanus yHKITHA.

I'padux pynxkmmm. Urenue cBoiicTB pynkmuu no e¢ rpaduxy. [Ipumeps
rpauKoOB PYHKIIHM, OTpakarolUX pealbHbIE TPOLIECCHI.



OyHKINMK, OINMUCHIBAIOIIME TNPSIMYI0O W OOpaTHYI IPONOPIHUOHAIBHEIC
3aBHCHMOCTH, HX rpaduku. OyHkuun Y = X2, y = X3, y = Vx, y=|X|. ['paduueckoe
pellIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KJIACC

Yuciia v BbIYUCICHUS

PanmonanbHbie uncna, UppalMoOHAIBHBIC YKCIia, KOHEUHbIE U OECKOHEUHbIE
JeCATUYHbIE APpoOU. MHOXKECTBO IEUCTBUTEIBHBIX YUCEN, IEUCTBUTEIbHbIC YHUCIIA
KaKk OECKOHEUHbIE JeCATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JICICTBUTENBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JICUCTBUTENBHBIX 4YHUCEN, apu@MeTUyecKue JEeUCTBUS C
JNEUCTBUTEIBHBIMU YHCIIAMH.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIEr0 MHUpPA, JIUTEIBHOCTH IPOIECCOB B
OKPYKaIOLIEM MUpE.

[TpubnmxeHHOE 3HAUCHHUE BEIIMYMHBI, TOYHOCTHh MpubImxkenus. OKpyrieHue
yuces. [Ipukuika v olleHKa pe3yIbTaTOB BBIYMCICHUIA.

YpaBHeHUs1 U HEPABEHCTBA

JluneriHoe ypaBHeHUWE. PemieHne ypaBHEHUN, CBOISAIIMXCSA K JIMHEHHBIM.

KBanpatnoe ypaBHeHue. Pemienue ypaBHEHUN, CBOIAIIMXCS K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pellieHus ypaBHEHUN TPEThEW W 4ETBEPTOM
CTEIIEHEN PA3JIOKEHUEM HAa MHOKUTEIIH.

Pemenue npoOHO-pallMOHATBHBIX YpaBHEHMH. PereHue TEKCTOBBIX 3aaad
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ AByMS MEpeMEHHBIMH M ero rpaduk. Pemenue cucreM aByX
JIMHEWHBIX YPAaBHEHHUH C ABYMs IIEPEMEHHBIMU. PellieHne cucTeM ABYX YpaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi cremeHu. ['paduueckas
UHTEPIIpEeTalysl CUCTEMBl YPABHEHUH C IByMS [IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 aareOpanvaeckKuM CIiocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne MHENHBIX HEPABEHCTB C OJHOW IEpEMEHHOW. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wHTEepmpeTanus HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIUN

KBagpatnunas ¢ynkius, e€¢ rpadpuk u cpoiictBa. [lapabona, KOOpAHHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MAapaOOJTbI.

Ipaduxu Gpyrxmmit: Y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| u ux
CBOMCTBA.

YucaoBble MOC/I€10BATEIbHOCTH U IIPOrPecCUu



[lonsiTHE YKUCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IIOCIEAOBATCIBHOCTU
pPEKYppPEHTHOH (popMynol u Gopmysoil N-ro wieHa.

Apudpmernyeckas U reomerpuueckas nporpeccur. PopMynbl N-ro YieHa
apu(PpMETUUECKON U T€OMETPUUYECKON MPOTrPECCUi, CyMMbI IIEPBBIX N YJIECHOB.

N300pakeHne YICHOB apU(PMETUYECKO M T'e€OMETPUUYECKON Mporpeccui
TOYKaMU HAa KOOPAWHATHOM IIOCKOCTHU. JIMHEWHBIN M 3KCIIOHEHLHUAIBHBIN POCT.
CnoxHsbie IIPOLICHTHI



INIJIAHUPYEMBIE PE3YJIBTATDI OCBOEHHUA  ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHHSA MpOrpaMMbl Y4eOHOro Kypca
«AnreOpa» XapaKTepU3yIOTCS:

1) maTpuoTnYecKoe BOCIIMTAHUE:

OpOsIBIIGHHEM HMHTEpeca K TPOUUIOMY U  HACTOSIIEMY POCCHICKOMN
MaTeMaTHK{, I[IEHHOCTHBIM  OTHOIIEHHWEM K JIOCTIDKCHHSIM  POCCHUHCKHX
MaTEMaTUKOB U POCCHICKON MaTeMaTH4eCKOW IIKOJIbI, K HCIOJb30BAHUIO ITHX
JOCTHXKEHUH B IPYTUX HAyKaX U MPUKIAIHBIX chepax;

2) rpaaaHCKOe H TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpak/laHWHA W pealli3allii ero
npaB, TMPEACTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SABJICHUH, MPOILENYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKICHHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKUM IPUMEHEHHEM JIOCTUKEHHUM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX MPHUHIUIIOB B JEATEIIBHOCTH YUYEHOTO;

3) TpyAoBOE BOCIIMTAHHE:

YCTAHOBKOW HAa AaKTMBHOE YYacTME€ B pEIICHUHM TMPAKTUYECKUX 3aaad
MaTE€MAaTHYECKON HAIpPaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTHYECKOIO
o0pa3oBaHUs Ha TPOTSHKCHUM BCEW JKM3HMU Ui YCIENTHON MpodecCHOHATbHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOIUMBIX yMEHHH, OCO3HAHHBIM BBIOOPOM H
OCTPOCHUEM MHANBUAYAIbHON TPACKTOPUM 00PA30BaHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOEe BOCIIMTAHHE:

CHOCOOHOCTHIO K SMOIMOHAIBHOMY H©  3CTETHYECKOMY  BOCHPHSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, PEIICHUW, PACCYKICHUH, YMEHHUIO BHUJCThH
MaTeMaTU4YeCKNEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT 0 TMO3HAHUSI:

OpUEHTAIlMEl B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHbBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEIOBEKa, IPUPOJbI U
oOIecTBa, TOHMMAaHMEM MAaTEMaTUYeCKOW HAyKW Kak cdepsl YeIoBEYECKOU
NEATENIbHOCTH, ATAllOB €€ pPa3BUTUS M 3HAYMMOCTU Uil Pa3BUTUSA LIUBUIIU3ALINHY,
OBJIQJICHUEM SI3IKOM MATEMATHKUA M MaTeMaTHYE€CKON KYJIbTYpOil KaK CpeliCTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MPOCTEHIIMMU HaBbIKAMH HCCIEA0BATEIBCKOM
NEeATEeNIbHOCTH;



6) ¢usmyeckoe BocnuTaHHE, (GOPMHPOBAHHME KYJIbTYPbl 310POBbSI H
IMOIMOHATBLHOTO 0J1ATOTOTy M

TOTOBHOCTBIO MPUMEHITh MaTeMaTHYECKHE 3HAHUS B HMHTEPECaxX CBOETO
3I0pOBbs,  BEAEHMS  3J0pOBOro  oOpa3a Ku3HM  (310pOBO€  IUTaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUM U OTAbIXA, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA pehIEKCUHU, MPU3HAHUEM CBOETO
IpaBa Ha OUIMOKY M TaKOro K€ IIpaBa APYroro 4eaoBeKa;

7) 3K0JI0rNYecKOe BOCIIMTAHUE:

OpUEHTAIMEN Ha MPUMEHEHUE MATEeMaTUUYECKUX 3HAHWM JJIS pelIeHUs 3a/1a4
B O00JIaCTH COXPAHHOCTHU OKPYKAIOIIEH Cpesbl, IJIAHUPOBAHUS TOCTYIKOB H
OIICHKM HMX BO3MOXHBIX TIOCJIEICTBUI ISl OKPY>KArOIIeH cpebl, OCO3HAHUEM
100aJIbHOTO XapaKTepa SKOJOTHUECKUX MPOoOJIeM U MyTel UX PEeIICHUs;

8) amanTanusi K M3MEHSIOIMIUMCH YCJIOBHSAM CONUATBHONH M NMPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJOBHUAX HEONPEICICHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO JAeATeIbHOCTh, B TOM YHCIIC
YMEHUE YYUTHCA Yy JPYTUX JOJICH, MpuoOpeTaTh B COBMECTHOU JESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHITUHU U3 OIbBITA JPYTHUX;

HEOOXOJMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAHWA, B TOM YHUCIE
dbopMynHpoBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOC Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyallMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIMIA KOHTPMEp, KOPPEKTHPOBATH
NpPUHUMAaeMble DPEIIeHUs U JACUCTBUS, (OPMYNIHpPOBATH W OLIEHUBATH PUCKH U
MOCIIEICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble JJoruuecKkne JeMCTBUS:

e BEISIBJSITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMATHYECKUX
OOBEKTOB, TIOHATHM, OTHOIICHUH MEXKIy MOHATHSAMH, (POPMYIUPOBATH
ompeIeNICHHs TIOHITHH, YCTaHABIMBATh CYIICCTBEHHBIN MPHU3HAK KiIacCH(PpUKAIIY,
OCHOBAHUS JIJIsT 0000IICHHS M CPaBHEHHUS, KPUTEPHH MPOBOIUMOTO aHAIM3a;

e BOCIIpHHUMATh,  (OPMYJIHpPOBATH H  MPEOOPA30OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC M OTPUIIATEIbHBIC, €IMHUYHBIE, YACTHBIC U 001, YCIIOBHBIC,



eBBISBISITh ~ MAaTeMAaTUYECKHWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U u
npoTuBopeursi B (haKkTax, NaHHBIX, HAOMIOACHHUSIX U YTBEPXKACHUAX, NpEIaraTh
KPUTEPHUU AJIs BBISIBICHUS 3aKOHOMEPHOCTEH U MIPOTUBOPEUHIA;

e ICNIaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACIYKTHBHBIX H
WHAYKTUBHBIX YMO3aK/IIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pa30upaTh JA0Ka3aTEIbCTBA MATEMAaTHUECKUX YTBEPKICHUH (TpsSMbIE M OT
MPOTUBHOIO),  IPOBOJUTH  CAMOCTOSITEJIbHO  HECJOXKHbIE  J10KAa3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAMBATH ApTyMEHTAIMIO, MPUBOAUTH MPUMEPHI H
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHHUS;

e BLIOUPATHh CIOCOO peleHus y4yeOHOW 3anayu  (CpaBHUBATH HECKOJIBKO
BapUMaHTOB  pEILEHMs, BbIOMpaTh HauboJee MOAXOASAMMK C  y4eToM
CaMOCTOSITETTFHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBare/ibcKue 1eHCTBHA:

* CIIOJIH30BaTh BOMPOCHI KAaK HCCIIEIOBATEIbCKUNA MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BONPOCHI,  (PUKCHUPYIOIIME  MPOTHUBOpEUYHE,  Ipodsemy,
CaMOCTOSITEJIbHO YCTAaHABIMBAaTh HCKOMOE M JaHHOE, (OpPMHUpOBATH THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHHUE;

¢ [IPOBOJIUTH IO CAMOCTOSITEIBHO COCTaBJIEHHOMY TUIaHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAaHHE IO YCTAHOBIEHHUIO OCOOEHHOCTEN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXKITYy COOO0M;

e CAMOCTOSITENIbHO (POopMyNHpoBaTh OOOOIIEHHS U BBIBOJABI 10 PE3YJIbTaTaM
NPOBEICHHOTO  HAONIOJIEHUs, HCCIENOBAaHUsA, OIEHUBATh  JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 000OIIEHU;

e IPOTHO3MPOBATh BO3MOKHOE pAa3BUTHE TPOIECCa, a TaKKe BBIIBUTATH
NPENOJIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undopmanueii:

¢ BBISIBIIATh HEJIOCTATOYHOCTh U HW30BITOYHOCTh HMH(POpPMALIUU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

e BEIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATH
MH(GOPMAIUIO PA3INYHBIX BUAOB U (POPM MPEICTABICHUS;

e BEIOMpPATh (GOpMY TpeACTaBICHUS HWHPOPMAMM ¥  WILTIOCTPUPOBATH
pelaeMble 3a/1a4ll cXeMaMHu, JuarpaMmmMamMu, HHOU rpauKoi U nX KOMOMHAIUSIMU;

¢ OIICHUBATh HAACIKHOCTh HH(GOPMALMK IO KPUTEPHSIM, MPENTIOKECHHBIM
YUUTENEM Wi CPOPMYTUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiICTBUS:

 BOCIIpUHUMATh U (OPMYIUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBHUIMHU
U LEIsIMHU OOILEHHus, CHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M NMHCBMEHHBIX TEKCTaX, /aBaTh MOSICHEHHUS MO XOAY PEIICHHUs 3a/JayH,
KOMMEHTHPOBATh MOJIYYCHHbBIN pe3ylbTarT;



eB X0/ie 00CYXXJIEHUS 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOU TEMBI,
npoOiemMbl, pelaeMod 3aJauyd, BbICKAa3bIBaTh WJIEH, HAIICJICHHbIE Ha IOUCK
pELICHMs], COIMOCTABIATh CBOM CYXKICHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
auanora, oOHapyKMBaTh pa3iMuMe U CXOACTBO MO3MUIMH, B KOPPEKTHOM (opme
(opMyIHpOBaTH Pa3HOrIACHS, CBOM BO3PAXKEHHUS;

o IPEACTABIISATH PE3YNbTATHl PELICHUS 3a7a4M, SIKCIIEPUMEHTA, UCCIEIOBaHMS,
MPOEKTa, CaMOCTOATENBbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS C Y4Y€TOM 3ajad
MPE3EHTAlMU U 0COOEHHOCTEN ayAUTOPHU;

¢ IOHUMATh U KCIIOJIb30BATh MPEUMYIECTBA KOMAaHAHOW U MHJIMBHUyaIbHOU
paboThl MpU pelIeHnH Y4eOHbIX MAaTEMaTUUYECKUX 3a/1a4;

e IPUHUMAThH 1€JIb COBMECTHOW JESATENbHOCTH, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOW palOThl, pacmlpeiensTh BUIbI pabOT, OrOBapuBaThCA, OOCYXKIATh
IPOILIECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFOJIEH;

ey4acTBOBaTh B TPYNIOBbIX (opMax paboTel (0OcyxaeHus, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYPMbl U JPYTHE), BBINOJHATH CBOIO 4YacTh PabOThl U
KOOPJMHUPOBATh CBOMU JACHCTBUS C JIPYTMMM YJI€HaMH KOMAaHJIbI, OIIEHWBATH
KayeCTBO CBOETO BKJIa/Ja B OOMIMN MPOAYKT MO KPUTEPHUSM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aHUMOJICHCTBHS.

PeryasiTuBHBbIC YHUBepCaJIbHbIe Y4eOHbIE 1eiiCTBHUA
Camoopranusanus:

e CAMOCTOATENIBHO COCTaBIIATh IUIaH, AJITOPUTM pPEIIEHUs 3aAadyd (WJId €ro
4acTh), BBIOMpATh CHOCOO pEIIEHHS C YYETOM HMEIOIIMXCS PpECcypcoB H
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHPOBATh U KOPPEKTHUPOBATH BapHUAHTHI
pelieHnii ¢ y4¢TOM HOBOM MH(pOPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJLJICKT:

e BIIAJICTh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ysbrara
peuieHns MaTeMaTUYeCKOM 3aa4H;

e IPEJIBUJIETh TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYThH IIPU PELICHUM 3a7auH,
BHOCUTb KOPPEKTHBBl B JI€ATEIBHOCTH HA OCHOBE HOBBIX OOCTOATENBCTB,
HaWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYAHOCTEH;

* OLICHUBATh COOTBETCTBUE PE3yJbTaTa IEATEIbHOCTH IOCTABICHHON LIEIN U
YCIIOBHSAM, OOBACHSTh IPUYMUHBI JOCTHIKEHUS UM HEIOCTHXKEHMSI €U, HAXOUTh
omunOKy, 1aBaTh OIEHKY TPHUOOPETCHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATBI

K xonmy oOyueHus B 7 KJjacce OOYYAIOIIUICS IMOTYYHT CIICIYIOIIHE
MpeIMETHBIC PE3YJIbTAThI:
Yucaa u BbIYHUCIEHHS



BoinonHsATh, coueras YCTHbIE U MHCHbMEHHBIC MPUEMBI, apuMeTUYECKHe
JENUCTBUS C PAIIMOHAIBHBIMHU YHCIIAMHU.

HaxonuTh 3Ha4YeHUsS YHUCIOBBIX BBIPAXKEHUN, MNPUMEHSATH Pa3HOOOpa3HbIE
CrocoObl U MPUEMBbI BBIYMCICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoanTh OT OfHOM (OPMBI 3alUCHU YUCEN K APYroil (mpeoOpa3oBHIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YNOPSIOYMBATH PAlIMOHAIIbHBIC YHCTIA.

OKpyryisTh yucna.

BoINOTHATh TPUKUJIKY U OLEHKY PEe3yJIbTaTa BIUUCICHUH, OIEHKY 3HaUYCHUM
YUCJIOBBIX BbIpaXXEHUU. BBIMOMHATE JAEHUCTBUS CO CTENEHSIMU C HATypaJbHBIMU
MOKa3aTEeJSIMHU.

[IpuMeHsAT,  TPU3HAKK ~ JICIUMOCTH, PAa3JOKEHHE  Ha  MHOXHUTEIU
HATypaJIbHBIX YHUCEI.

Pemath mpakTHKO-OPUEHTUPOBAHHBIC 3aJlayd, CBSI3aHHBIE C OTHOIICHHEM
BEJWYUH, MPOMOPIHUOHAILHOCThIO BEJIIMYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl pelieHus 3a7a4 ¢ y4eTOM OTpaHUYCHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaeMbIX 0ObEKTOB.

AsireOpanyecKkue BbIpPasKeHUsA

Hcnonb3oBaTh aireOpanyeckyt0 TEPMUHOJIOTHIO U CHUMBOJIUKY, TPUMEHSTh
e¢ B IIpoliecce OCBOCHHs Y4eOHOI0 MaTepuarna.

HaxonuTe 3HaueHUs: OYKBEHHBIX BBIPAKEHHM MPH 3alaHHBIX 3HAYEHUSIX
NEPEMEHHBIX.

Boeimonuate  mpeoOpa3oBaHMsl  LETOTO  BBIPAKEHHS B~ MHOTOWICH
IIPUBEICHUEM TOJIOOHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJHOWIEHA HAa MHOTOWIEH W MHOIOWIeHa Ha
MHOTOWIEH, TPUMEHSATH (POPMYJIbI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcyliecTBasATh Pa3jI0KEHUE MHOTOWICHOB Ha MHOXHUTEIN C TOMOIIbIO
BBHIHECEHUSI 32 CKOOKM OOIIEro MHOXUTENS, TPYNNHUPOBKU  ClaraeMbiX,
npuMeHeHus1 HOPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTs npeoOpa3oBaHusi MHOTOWICHOB JIJIsl PEIICHUS] Pa3TUYHBIX 33724
13 MaTEMAaTHUKHU, CMEKHBIX MPEJIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEMEHENM C HATypaJdbHBIMM TIOKA3aTEIAMU IS
peoOpa3oBaHUs BRIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOW NEPEMEHHOM, MPUMEHSS IpaBuia
nepexojia OT UCXOAHOTO YpaBHEHUS! K paBHOCHIBHOMY eMy. [IpoBepsaTs, ABisieTCs
JI1 YUCJIO KOPHEM YpaBHEHHUSI.



[IpumeHsATh rpaduyeckue METOAbI IPH PEIICHUH JIMHEWHBIX YPAaBHEHUM U UX
CUCTEM.

[lonOupaTe mnpuMepbl MNap YUCEN, SBISIOUUXCS PEHIEHUEM JMHEWHOTO
YPAaBHEHHUS C ABYMS IIEPEMEHHBIMH.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpaduK JIHMHEHMHOro ypaBHEHUS C
JIBYMsI TEPEMEHHBIMHU, NOJB3YACh TpaUKOM, NPHUBOJIUTH MPUMEPHI PELICHUS
YpaBHEHHS.

Pemats cucteMsl IByX JINHEWHBIX YPABHEHUN C JBYMS IEPEMEHHBIMHU, B TOM
quclie rpauuecku.

CocraBiAiTp M pemaTh JHMHEHHOE YPAaBHEHUE WIM CUCTEMY JIMHEWHBIX
YPaBHEHUW 10 YCJIOBHUIO 3aJadyd, WHTEPHPETUPOBATH B COOTBETCTBHUH C
KOHTEKCTOM 3a/1a4y MOJTYYEHHBIA pe3ysbTar.

DyHKUUMA

N3006paxkaTh Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KH, NHTEPBAJIbI, 3aIIUCHIBATh YHNCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTrMeuaTh B KOOPJAWHATHOW IUIOCKOCTH TOYKH IO 33aJaHHBIM KOOpJMHATAM,
CTpouTh rpaduku TMHEHHBIX QyHKUUNA. CTpouTh rpaduk PyHKIUHU Y = [X|.

OnuceiBaTh € TMOMOIIbIO (GYHKIMIA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOpPOCTb, BPEMS, pACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOJIUTEIHLHOCTD, BPEMsi, 00BEM paOOTHI.

HaxoauTe 3HaueHne QyHKIMU 110 3HAYEHUIO €€ apryMEHTa.

[lonumaTe rpaduyeckuil cnocod MpeAcTaBlIeHUs W aHanu3a UHGOpMAINH,
U3BJIEKATh U UHTEPIIPETHPOBATH MHGOPMAIINIO U3 TPaPUKOB peaabHbIX MPOILIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOydenus B 8 kJacce OOYyYarOIIMICS TMOJYYHUT CICAYIOIIUE
PEAMETHBIE PE3YIIbTATHI:

Yucia 1 BbIYHUCICHUS

Hcnonp30BaTh HadajgbHbBIE INPEICTABICHHUS O MHOXECTBE JIEUCTBUTEIBHBIX
YHCeN JIsl CPaBHEHUS, OKPYIJIEHUS U BBIYUCICHUHN, N300pakaTh JEHCTBUTEIbHBIC
YHUCJla TOYKAMU Ha KOOPAUHATHOU MPSIMOM.

[IpumeHATh TOHATHE apUPMETHUYECKOrO KBAaJIPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHbIE KOPHH, HCIIONB3YS NPH HEOOXOAUMOCTH KaJbKYJSITOP, BBINOJIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COAEPXKALIUX KBaJpaTHbIE KOPHHU, HCIONIb3Ys
CBOWCTBA KOPHEM.

Hcnonp30BaTh 3amucy OOJBIIMX M MAJIBIX YUCEN C MOMOIIBIO JIECSITHYHBIX
npoOeii u crenieHelt yucna 10.

Auredpanyeckue BbIpasKeHUs!



[IpuMeHAT, TOHATHE CTEMEHW C IeJbIM  TOKa3aTelIeM, BBITIOIHATH
npeoOpa3oBaHus BRIPAKEHUH, COIEPIKALTUX CTENICHHU C LIEJIBIM MTOKa3aTesIeM.

BBIOTHATE TOXKIECTBEHHBIC MPEOOpa30BaHUs PAIlMOHATBHBIX BBIPAKECHUN
Ha OCHOBE TIPaBWJI ICUCTBHUI HAJl MHOTOWICHAMH M aJITeOpandeCcKUMHU TPOOSMH.

PackiiambiBaTh KBaIpaTHBIA TPEXUJICH HA MHOYKUTEITH.

[TpumeHsATh MpeoOpa3oBaHMs BEIPAKCHHUNA IS PEIICHUS Pa3IMYHbIX 3a/1a49 U3
MaTeMaTHUKH, CMEKHBIX ITPEAMETOB, U3 peaIbHOU MPAKTUKH.

YpaBHeHUsS U HEPABEHCTBA

Pemates JMHEWHBIC, KBaJpaTHBIC YpPaBHEHUS W PAIlMOHAJIBHBIC YpaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI TICPEMCHHBIMHU.

[TpoBOIUTE MIpOCTEHININE UCCISAOBAHNS YPAaBHCHUH M CUCTEM YpaBHCHUH, B
TOM YHUCJIC ¢ TPUMCHEHUEM TrpadUIECKUX MPEACTaBICHUHN (yCTaHABINBATH, UMEET
JU ypaBHCHUE WJIM CUCTEMa YPaBHCHHUH pEIICHUS, €CIIM MMEET, TO CKOJBbKO, U
npouee).

[TepexonuTth OT ciiOBeCHOM (hOPMYIUPOBKH 3a]ja4u K €€ anredpandeckoi

MOJICTA C TIOMOIIBIO COCTaBJICHHUS YPaBHCHUS WM CHCTEMBl YpaBHCHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBHH ¢ KOHTEKCTOM 3a/1a4d MOJYYCHHBIH pe3yIbTarT.

[TpuMeHAT, CBOWCTBAa YHCIOBBIX HEPABEHCTB IS CpPaBHEHUS, OICHKH,

peniaTh JIMHEeWHbIE HEPABEHCTBA C OJHON NMEPEMEHHON U WX CHUCTEMBI, JaBaTh
rpauuecky0 WUTIOCTPALMI0O MHOXKECTBA pEIICHU HEpPaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKUUMA

[lonumaTe ¥ MCMONB30BATh (PYHKIIMOHAIBHBIE MOHATHS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAYEHMs), OMPENEATh 3HAUCHHE (PYHKIUMU IO 3HAYCHUIO
apryMeHTa, OIpeesaTh CBOMCTBA QYHKIIUH 110 €€ TpaduKy.

CrtpouTth rpaduku dIeMeHTapHBIX (DYHKITUN BHIA:

y =kix, y =x2, y =x3,y =[x, y = VX, oIucbIBaTh CBOWCTBa UHCIIOBOIA
byHKIIMN TIO €€ TpaduKy.

K xonmy oOyuenus B 9 Kjacce 0Oyd4aromuMicCs TMOJTYyYUT CICAYIONINE
MPEIMETHBIE PE3yJIbTATHI:

Yucua 1 BbIYHUCICHUS

CpaBHUBATh U YMHOPSAIOYUBATH PAIMOHAIBHBIC W HPPAIMOHAIBLHBIC YHCTA.

BeimonnaTs apudmMeTnueckne ASHCTBUS C pallMOHAIBHBIMUA YHCIIAMH,
couetass YCTHbIE W TIUCBMEHHBIC TPUEMBI, BBITIOJHATh BBIYUCICHHUS C
HUPpaAMOHATHFHBIMHA YHCIIAMHU.

HaxomuTe 3HaueHus CTENeHEW C NEeIbIMM MOKa3aTeasIMUA W KOPHEH,
BBIYHCIISTh 3HAYCHHSI YACTIOBBIX BBIPAKCHHIM.

OkpyrasTh JEUCTBUTENBHBIE YHCIIA, BBIMOIHATh TPUKHIKY pe3yibTaTa
BBIUYKCJICHUH, OLICHKY YHCJIOBBIX BBIPAKECHUI.



YpaBHeHUsA U HEPABEHCTBA

Pewrate yMHEMHBIE M KBaApaTHBIE YPABHEHUS, YPABHEHMS, CBOISILUECS K
HUM, IPOCTEHIINE APOOHO-PALIMOHATIBHBIE YPABHEHUS.

Pemrate cucteMsbl NByX JIMHEMHBIX ypaBHEHUW C JBYMs IEPEMEHHBIMH U
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIISIETCS JTUHEHHBIM.

Pemiate TekcToBble 3amauu  anreOpanyeckuM CIOCOOOM €  TOMOIIBIO
COCTaBJIEHUSI YPABHEHUS WUJIM CUCTEMBI JIBYX YPABHEHUH C JBYMS IIEPEMEHHBIMHU.

[IpoBOaUTE IPOCTEUIINE UCCIIEAOBAHNUS YPABHEHUNM U CUCTEM YpPaBHEHWH, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKux MpeacTaBieHuil (ycTaHaBIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHMI PEILICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemate nuHelHble HEpAaBEHCTBA, KBaJpaTHblE HEPABEHCTBA, H300pa)kaThb
pelIeHne HEPAaBEHCTB Ha YMCJIOBOW NPSIMOM, 3alMCBHIBATh PELIEHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemlatb  cuctemMbl  JMHEHHBIX  HEPABEHCTB, CHCTEMBl  HEPAaBEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, H300pa)kaTh pEHICHUE CUCTEMBI
HEPABEHCTB Ha YMCJIOBOM MPSAMOI, 3aMUCHIBATH PELICHHUE C IOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEILICHUHU PA3IUYHBIX 3a4a4.

DOyHKUUMA

Pacno3HaBaTh (yHKIMU H3Y4EeHHBIX BHAOB. [loka3piBaTh CcXeMaTHYECKU

pacIoioKeHHe Ha KOOPAWHATHOM TIIOCKOCTH rpadukoB GyHKui Buma: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = \x, ¥ = |X|, B 3aBucuMOCTH OT
3Ha4YeHUH KOA(PHUIIUESHTOB, ONUCHIBATh CBOMCTBA () yHKITHIA.

Crpouth M HM300pakaTh CXEMaTUUYECKU Tpauku KBagpaTUIHBIX (YHKIUH,
OIMMCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIIUI MO UX Tpaduxam.

PacrioznaBaTh KBajpaTHYHyI0 (QYHKIHIO TTO (HOpMyJie, TPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIUNA U3 PEeaTbHON KU3HU, GU3HKHU, TEOMETPHH.

YucaoBblie MOCJI€10BATEILHOCTH H IPOrpeccuu

PacrioznaBaTh apuMeTHUYECKYI0 W TEOMETPUYECKYIO TIPOTPECCHH TPH
Pa3HBIX CIIOC00axX 3a/IaHus.

BbIMONHATS  BBIYHMCICHHSI C UCIHOJIB30BaHWMEM (GopMyln N-ro  dYiieHa
apuPMETHIECKON ¥ TEOMETPUUECKON MPOTPECCUI, CyMMBI TTEPBBIX N YJICHOB.

N300pakath YiIeHBI MOCIEIOBATEILHOCTH TOYKAMH HAa KOOPAMHATHOU
TJIOCKOCTH.

Pemates 3amgaum, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEIOBATEILHOCTSIMHU, B TOM
qHCIIe 3a/1a4u U3 PeaTbHOM KU3HU (C MCIOIH30BAHUEM KaIbKYJISATOPA, ITU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrtpoiabubie | IlpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThl padoThI
pecypchl
bubmmoreka [IOK
1 B 2 2
PIPDRCHIA, TORACCTBA, YPABHEHIA ° https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 ) 1 1
YRR 0 https://m.edsoo0.ru/7f415b90
bu6mmoreka [IOK
3 CreneHsb ¢ HaTypaJIbHBIM ITOKa3aTelleM 12 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 Muorotners! 14 2 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
5 DopMyITBl COKPAIIEHHOTO YMHOKCHUS 18 2 httos://m.eds00.ru/7f415b90
. . bu6mmoreka [JOK
6 C 13 1
HCTEMBT JMHEHHEIX YPAanHEHHH https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
! lostopenne i 06obmenne 10 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10 0



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

KoJsmuecTBo 4acos DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne n/n P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 Uucna n Beruncienus. Kpagparasle KopHU 15 1 https://m.edsoo.ru/7f417af8
2 Uucna u Berunciienns. CTeneHs ¢ mesibiM v bubnuorexa [JOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKeHHUsL. 5 1 bubnnorexa [JOK
KBanpatHslii TpexuieH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BHIPAKEHUS. 15 1 bubnuorexa [JOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagparHbie bubnuorexa [JOK
5 15 1
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 YpaBHeHus v HepaBeHcTBa. CUCTEMBI 13 bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
bubmuoreka [JOK
8 DyHKiH. OCHOBHEIE IOHATHS ° https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
o Dynkumn. Hucnossie pyniuun o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 1
OBTOPEHHE H 0000ICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
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9 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoasubie | IlpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v BeruncieHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
9 YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHHUS C 14 1 bubnuorexa [JOK
OJIHOU IEPEMEHHOM https://m.edsoo.ru/7f419d08
. bubnuotexa [JOK
3 VYpaBHeHus1. CUCTEMBI ypaBHEHU I 14 1 httos://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
4 Hepasercraa 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
> Pynkunn 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YucnoBbIe TOCICAOBATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3AIUS 18 1 bu6mmoreka [JOK
3HAHUM https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 6 0



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