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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM U3 ONOPHBIX KYpCOB OCHOBHOTO OOILIEro
o0Opa3oBaHus: OHa 00ECIIEYMBAET U3YUYECHHUE IPYTUX JUCLUUIUINH, KAK €CTECTBEHHO-
HAy4yHOT'0, TaK W TYMAaHUTApHOT'O IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
IPOIOJKEHUSI 00pa30BaHus U B IOBCEIHEBHOM kU3HU. PazButue y oOydaromuxcs
HAY4YHBIX TPEACTABICHUNH O MPOUCXOKICHUM U CYIIHOCTH anre0pandyecKux
a0cTpakiuii, cnoco0e OTpaKeHUs MaTEMaTUYECKON HayKOM SIBJIEHUM U MPOIIECCOB
B INPUPOAE U OOILIECTBE, POJIM MATEMaTHMYECKOIO MOJAEIUPOBAaHUS B HAyYHOM
NO3HAHMU U B PAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS
¥ Ka4eCTB MBIIUICHHS, HEOOXOJUMBIX /ISl JaNTallid B COBPEMEHHOM IIU(PPOBOM
obuiectBe. M3ydyenue anreOpbl oOecredyuBaeT pa3BUTHE YMEHHsI HaOJ0/aTh,
CpPaBHMBATh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU JCHCTBHSI M BBIBOABI,
dbopmynupoBath yrBepxkeHus. OcBoeHUE Kypca anredpbl 00ecneynBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYYaloIIUXCS: OHU HCIHONB3YIOT JACIYKTUBHBIE W
WHAYKTUBHBIC PACCYXICHUS, 0000IIEHNEe U KOHKPETU3alNI0, aOCTparupoBaHue M
ananoruto. OOydenwe  anreOpe  mpeAmoiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENILHOM JICSATENBHOCTH O0YYalolUXCs, IO3TOMY CaMOCTOATEIbHOE
pelleHne 3aa4 sSBISETCS peann3alueil 1esITeTbHOCTHOTO MPUHIIAIA 00yICHHUS.

B crpykrype mporpammbl ydeOHOro Kypca «Anredpa» Ijsi OCHOBHOI'O
o0miero oOpa3oBaHHs OCHOBHOE MECTO 3aHUMAIOT CO/IEPKATEIbHO-METOANYECKUE
auHUM: «Hucna v BBIYUCHEHUSN», «ANreOpandyecKkue BhIPAKEHUS», «YpPaBHEHUS U
HepaBeHCTBa», «DyHkiun». Kaxpaas U3 3TUX CoAepKaTelIbHO-METOJUYECKUX
JVHUNA pa3BUBAETCs HA MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJIEUCTBYSI C
ApPYTMMHU €ro IuHUsAMUA. B Xoge wu3ydeHHs y4eOHOTro Kypca OOydarouumcs
NPUXOTUTCS JIOTHUECKU PACCYXAaTh, MCIOIB30BATh TEOPETHUKO-MHOKECTBEHHBIN
a3bIK. B cBsi3W ¢ 3TUM B mporpammy ydeOHOro kypca «Ainredpay» BKIHOUEHBI
HEKOTOPbIE OCHOBBI JIOTHKH, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3zjeinax
MaTeMaTUYECKOro 00pa30BaHUs U CIOCOOCTBYIONIME OBIAJACHHUIO 00YYaIOUTUMHUCS
OCHOB  YHUBEPCAJBHOTO MaTeMaThudeckoro s3eika. CopgepxaTenbHOH U
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOro Kypca «AnreOpay» sBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHUM «Uucna W BBIYUCIEHUS» CIYKUT OCHOBOW s
JaJIbHEHIIIETO W3YYeHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIMXCS
JOTMYECKOI0 MBIIUIECHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aIrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJISi TOBCEIHEBHON
KHU3HU. Pa3BUTHE MOHATUS O YUCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
CBSI3aHO C PAlMOHAIBLHBIMH WM HPPANUOHAIBHBIMH YHCIaMH, (OpMHUpPOBAHUEM



NPEACTABICHUA O JEUCTBUTEIIBHOM 4YHCIE. 3aBEPIICHUE OCBOCHHs YHCIOBOU
JIMHUU OTHECEHO K CpeIHEMY 00I11eMy 00pa30BaHUIO.

Copeprkanue qByX anreOpandeckux JIMHUNA — «AJIreOpanyecKkue BhIPaKEHUs
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHUIO Y OOYHArOIIHXCS
MaTEMaTUYECKOI0 armapara, HeoOXOAMMOro /Uil pEUIeHUs 3aJad MaTeMAaTHKHU,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOT'0 001iero oOpa3oBaHusl y4yeOHBIM Marepuang TPYHNIUPYETCS BOKPYT
paIMOHANIBHBIX BBIpaKEHUH. ANredpa JEMOHCTPUPYET 3HaUYCHUE MATEMATHUKH Kak
A3bIKa JUISI TIOCTPOCHMSI MaTEeMaTHYECKUX MOJIENEH, OMHMCAHUS NIpPOLECCOB U
ABJICHUM peanpbHOro Mupa. B 3amaum oOydeHust anreOpe BXOISAT TaKkxKe
JanbHeillee pa3BUTHE aJTOPUTMHUYECKOTO MBIIUIEHUS, HEO0XOJUMOro, B
YaCTHOCTH, JMJII OCBOEHHS Kypca HWH(GOPMATUKHU, M OBJIAJICHUE HaBbIKaMU
JNENYKTHUBHBIX paccyxjeHui. [IpeoOpa3oBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs], CHOCOOHOCTEN K MATEMaTHYECKOMY TBOPUYECTBY.

Copeprkanve pyHKIIMOHAIBHO-TPpa(UUECKOM JIMHUM HAIEICHO HA TIOy4YeHHE
O00yYaroNIMMHUCS 3HAHUN O (QYHKIMSIX KaK BaXKHEHUIIIEH MaTEeMaTUYECKON MOJEIH
JUTSL OIIMCaHUSl ¥ UCCIIEI0BAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUN B MPUPOJIE
u obmectBe. M3yyeHue Marepuana CIOCOOCTBYET Pa3BUTHIO Y OOYYaroIIUXCS
YMEHHUS UCIOJIb30BATh PA3JIMYHbIE BHIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CUMBOJIMYECKHE, TrpaduuecKkue, BHOCUT BKJIaJ B (OpMUPOBaHUE
NPEICTAaBIEHUN O POJIM MATEMATUKU B PA3BUTUH LIMBUIIM3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kkjaccax wu3ydaercs Y4YeOHbIH Kypc
«Anrebpa», KOTOPHIM BKIIOYACT CIEAYIOLIME OCHOBHBIE pa3fieiibl COAEpIKAHMS:
«Yucma w BBIUKACICHUS», «ANTEOpandecKre BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBaY, «DYHKIIUNY.

Ha uzyuenne yueOHoro kypca «Anredpay» oroautca 306 dacos: B 7 kiacce
— 102 yvaca (3 gaca B Henemo), B 8 kiacce — 102 ygaca (3 yaca B Heneno), B 9
kiacce — 102 gaca (3 yaca B HeZel0).



COJEPXAHME OBYYEHUA
7 KIIACC

Yucia 1 BBIYMCICHUA

JpoObu OOBIKHOBEHHBIE U J€CATUYHBIE, MEPEXO0]l OT OAHOW (POPMBI 3aMHCH
apodeir k apyroil. IloHsTHE panMOHAJIBHOTO 4MCa, 3alUCh, CpPaBHEHUE,
yIOpPSIOUMBAHUE  pPALMOHAIBHBIX uuceln. Apudmerndyeckue AeMcTBUS €
palMOHAIBHBIMU YKCIIamMu. Pelenue 3amad u3 peaJbHOW NPAKTHKW HAa 4acTH, Ha
JpoOHU.

CreneHb C HaTypaJlbHBIM [IOKa3aTeleM: OmpeleseHue, MnpeoOpa3oBaHue
BBIPAXXEHHUI Ha OCHOBE ONpPEIENICHHUs, 3aUCh 00NbIINX yKces. [IpoueHTsl, 3anuch
OPOIIEHTOB B BUJE ApoOU M ApoOU B BHUIE MPOIEHTOB. Tpu OCHOBHBIE 3a/1a4u Ha
IIPOLIEHTHI, PEHICHUE 3a7a4 U3 PEaTbHON PAKTHUKHU.

IIpumMeHeHne TNpPHU3HAKOB  JACIHMMOCTH, pPa3lIOKEHUE HAa  MHOMKUTEIU
HaTypaJbHBIX YUCEIL.

PeanpHpie  3aBHUCHMMOCTM, B TOM 4HCle IHpsiMas U oOpaTHas
IPONOPLUHUOHATIBHOCTH.

AJuire0OpanvecKkue BbIPaKeHUs!

[IepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUS C MEPEMEHHOM. JlomycTUMBbIE
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEKy BEIMYNHAMU B BHJIE
dopmyinbl. Beruncnenus o gpopmynam. [Ipeodpa3oBanne OYKBEHHBIX BbIPaKEHHI,
TOKIECTBEHHO pPAaBHbIE BBIPAXEHHs, IpaBWwiIa MpeoOpa3oBaHUs CYMM U
POU3BEICHUM, TPaBUIIa PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX CIaracMbIX.

CBOIICTBa CTENEHU C HATYPAIBHBIM IOKA3aTEIIEM.

OnHowieHsl U MHOrowieHsl. CreneHb MHOroueHa. Cl0KeHUe, BBIYUTAHUE,
YMHOX€HHE€ MHOTOWICHOB. DOpMyJIbl COKpPAIIEHHOTO YMHOXEHHUSA: KBaJpaT
CyMMBI W KBaapar pa3zHocTH. Popmyrna pa3sHOCTH KBaApaToB. PasiioxeHue
MHOT'OYJIEHOB Ha MHOKHTEJIN.

YpaBHeHUA U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHUS, IpaBWiIa MPeoOpa3oBaHMUsS YpaBHEHUS,
PABHOCWIBHOCTh YPAaBHEHUU.

JIuHetHOe ypaBHEHHE C OIHOM IMEPEMEHHOM, YHUCIO KOPHEH JIMHEHWHOI'O
YpaBHEHMS, pELICHUE JIMHEHHbIX ypaBHeHUH. CoOCTaBIICHHE YpPaBHEHUM I10
YCIIOBHIO 3a7jaui. PelieHne TeKCTOBBIX 3a7a4 C TOMOIIBIO YPaBHEHUH.

JIuneliHoe ypaBHEHHE C IBYMsI IIEpEMEHHBIMH U ero rpadguk. Cucrema aByx
JUHENHBIX ypaBHEHW C JBYMs NepeMEeHHbIMU. PelieHue cucteM ypaBHEHUU
crocoOoM MoACTaHOBKU. llpuMepsl perieHus: TEKCTOBBIX 3a/4ad C IOMOIIbBIO
CHCTEM YPABHEHUM.

DOyHKUNHA



Koopaunara Touku Ha npsimon. UucnoBsle npoMexXyTKU. PaccTosiHne Mexny
JIBYMsI TOYKAMU KOOPAUHATHOM IPSAMOM.

[IpsimoyronbHasi cuctema koopauHat, ocu OX u Oy. AOcuucca U opJuHaTa
TOYKH Ha KOOPJAUHATHOM IuI0CKOCTH. [Ipumepsl rpadukoB, 3ajaHHBIX (OpMYTIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMmocTei. [lonsrtue ¢ynkmuu. [padux
¢ynkuuu. CoiictBa pyHkumil. JIunennas @yukius, e€ rpaduk. ['padux GyHkumu
y = |X|. I'padmyeckoe pelieHne JIMHEHHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHEHHM.

8 KJIACC

Yucia 1 BBIYMCICHUSA

KBagparueiii kopeHb u3 uwmcna. [loHsTHe 00 uUppalMOHATIBLHOM YHCIIE.
JlecsaTuuHbIe TPUOIMKEHUS UppallMOHANIbHBIX uncesl. CBocTBa apuMEeTHUECKUX
KBaJIPATHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOPa30BaHUIO YUCIOBBIX BBIPAKEHUN
Y BBIYUCIICHUAM. [[eICTBUTENIbHBIE YUCIIA.

CrteneHb C 1ETBIM MTOKa3aTeaeM u e€ cBoiicTBa. CTaHaapTHAS 3aMKUCh YUCTA.

AnrebpandecKkre BoIpaKeHUSAJredpandeckue BbIpakeHusl

KBampaTHpiii  TpE€xwieH, pa3loKEHHE KBAaJpPAaTHOIO TpPEXWIEHA Ha
MHOUTENH.

AnreOpaundeckass ApoOb. OCHOBHOE CBOMCTBO anredOpandeckoil JapoOwu.
CrnoxxeHne, BBIYHTAHWE, YMHOXXCHHE, JICIICHHE anreOpandeckux JapoOei.
PanonanbHbie BhIpaXKeHUS U UX ITPeoOpa3zoBaHue.

YpaBHEHHS 1 HEpABEHCTBAY pABHEHHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJpaTHOrO ypaBHEHHS.
Teopema Buera. Penienue ypaBHEHUI, CBOISIIMXCS K JUHEMHBIM U KBAJAPATHBIM.
[Ipocreiiimue qpoOHO-paIMOHAILHBIC YPaBHEHUS.

I'paduueckas mnTepnperanys ypaBHEHUN C IBYMs NEPEMEHHBIMU U CHCTEM
JIMHEUHBIX YpPaBHEHUU C JBYMsS IIepeMEHHbIMM. [Ipumepsl pemeHus cucrem
HEJIMHEMHBIX YPABHEHUH C JIByMSI IEPEMEHHBIMMU.

Peliienne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM CocoOoM.

HucnoBble HEpABEHCTBA U UX CBOWCTBA. HepaBeHCTBO C OTHOM MEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBeHCTB. JIMHENWHBIE HEPAaBEHCTBA C OJHOM MEPEMEHHOM.
CucTembl JIMHEHHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM.

OyHKIMNPYyHKIUU

[Tonsatue Qynkuun. OOIaCTh ONpEACTCHUS W MHOXECTBO 3HAYCHUM
¢dbynkimn. CriocoObI 3a1anust () yHKITHA.

I'padpux dynkumuu. Urenune coilcTB (yHkuuu no e€ rpaduxy. IIpumeps
rpaduKoB HYHKIHA, OTPAKAIOIMIUX PEATTHHBIE TIPOIECCHI.



ODYHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOIMOPIIMOHATILHBIC
3aBHCHMOCTH, HX rpadukn. Oyrkuun y = X2, ¥ = X3, y = VX, y=|x|. ['padmueckoe
pelIeHNEe YpaBHEHUN U CUCTEM YPaBHEHUM.

9 KJIACC

Yucaa v BbIYMCICHUS

PanmonanpHpie uncna, WppallMOHAIBHBIC YHCIA, KOHEYHbIE U OCCKOHEUHBIE
JeCATUYHbIE 1poOH. MHOKECTBO 1EMCTBUTENBHBIX YUCEN, AEHCTBUTENbHBIE YHCIIA
Kak OeCKOHEYHBbIE JeCATHYHbIC ApoOH. B3auMHO OFHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JICMCTBUTEBHBIX YUCET U KOOPAUHATHOUN MIPSMOM.

CpaBHeHHE JEHCTBUTENBHBIX 4YHCEN, apumernyeckue MAEUCTBUA C
JNENCTBUTENBHBIMU YUCIIAMMU.

Pa3mepbl 0OBEKTOB OKpPYXAIOWIEro MHpA, UIMTEILHOCTh TMPOLIECCOB B
OKPY’KaroIIeM MHpE.

[IpubnmxéHHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NpHOImxKeHus. OKpyrieHue
yucen. [Ipuknika u olieHKa pe3yJbTaToOB BEIYUCICHHM.

YpaBHeHUS U HEPABEHCTBA

JIuneniHoe ypaBHEHME. Penienne ypaBHEHHUM, CBOMSIIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEU U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HAa MHOKUTENH.

Pemiennie npoOHO-pallMOHANIBHBIX ypaBHEHMU. PellieHue TEKCTOBBIX 3a7ay
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs NepeMeHHbIMH U ero rpaduk. PemieHue cucrem IBYX
JIMHEWHBIX YPAaBHEHUH C JIByMs IEPEMEHHBIMU. Penienne cucrem JByX ypaBHEHU,
OHO M3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOpoi creneHu. [ 'padudeckas
UHTEPIPETALAS CUCTEMbI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Peliienne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM CIiocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nuHENHBIX HEPABEHCTB C OJHOM NEpPEeMEHHOM. PemieHue cucrem
JIMHEWHBIX HEPAaBEHCTB C OJHOW nepeMeHHOW. KBajpaTHble HEpaBEHCTBA.
I'paduueckass wmHTEeprnperanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

OyHKIMNPYHKUMH

KBagpatuunas dynkuusa, e€ rpaduk u cBoiictBa. [lapaGona, KoopauHATHI
BEPILHHBI TapadoIIbl, 0Cb CAMMETPUH NAapadOJIbL.

Ipaduxu Gyuxmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = [X| , n ux
CBOWCTBA.



YucioBsle  mOCNENOBATENbHOCTUYMC/IOBBIE  MOCHAEA0BATEIBHOCTH H
Nporpeccuu

[loHATHE 4YHCIIOBOM ITOCIENOBATEIBHOCTH. 3aJaHUE IOCIEI0BATEIBHOCTH
peKyppeHTHO# dhopmMynoit u popmyIoit N-ro uieHa.

Apudpmernueckass u reomerpuueckas nporpeccuud. dopmynel N-ro uneHa
apu(pMeTHIECKON U TEOMETPUUYECKOM MPOrpecCruid, CyMMBbI TIEPBBIX N YJICHOB.

N3ob0paxkenne uneHOB apu(METHUYECKONW M T€OMETPUYECKOM IPOTrpPecCHid
TOYKaMHM HAa KOOPJAWHATHOW IUIOCKOCTH. JIMHEHHBIN M DKCIOHEHUMAIbHBIA POCT.
CI1oXHbI€ TIPOLIEHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMS TNPOrpaMmbl y4eOHOro Kypca
«Anredbpay XapaKTepu3yrTCs:

1) naTpuoTHYECKOE BOCIIMTAHUE:

NpOSIBIICHUEM HWHTEPECA K MPOIUIOMY UM  HACTOAIIEMY POCCHMCKOU
MaTeMaTUKHU, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTeMaTUKOB U POCCUMCKOW MAaTEMAaTUYECKOM WIKOJIbI, K MCIOJIb30BAHUIO 3THUX
JOCTIKEHU B IPYTUX HAyKax W MPUKIATHBIX cepax;

2) rpa:xkIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN I'pakJaHWHA U peaTu3aliy €ro
npaB, TMPEJACTaBICHUEM O MAaTeMAaTHYEeCKMX OCHOBaX (PYHKIIMOHUPOBAHMUS
Pa3JIMUHBIX CTPYKTYp, SIBJECHU, MPOLIEAYp TPa)KJaHCKOro oOllecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTUKEHUW HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE ydYacTHE B PEIICHUU MPAKTUUYECKUX 3aj]ay
MaT€MAaTU4YECKOM HAIPaBICHHOCTH, OCO3HAHUEM BA)KHOCTH MAaTEMaTHYECKOTO
o0pa30oBaHUsS Ha TPOTSHKCHHHM BCEH JKM3HUW IJISl YCTENHON MpodeccrHoHaTbHOM
JESATETbHOCTU U Pa3BUTHEM HEOOXOJUMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM HMHUBUAYAIBHOU TPACKTOPUHU 00pa30BaHUSI U KU3ZHEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTHIO K  SMOLMOHAJIBHOMY UM  3CTETUYECKOMY BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHUM, pacCyXIEeHWUW, YMEHHUIO BHUIETh
MaTeMaTH4YEeCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUSL:

OpUEHTallMel B JCATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
Npe/ICTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSI YETIOBEKA, MPUPOIBI U
oOlIecTBa, MOHMMAaHMEM MaTEMaTHUYeCKOW HayKu Kak cdepbl YeloBEYeCKOU
NEeATEbHOCTH, ATANoB €€ pa3BUTHUS M 3HAYUMOCTH JUJIi PA3BUTHUSA LIMBUIIU3AIUH,
OBJIQJICHUEM SI3BIKOM MaT€MAaTHUKU U MAaTeMaTHYECKOU KYJIbTYpOW KakK CpPEeJICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIIEI0BATENbCKON
NEeATENbHOCTH;



6) ¢usnmueckoe Bocnuranue, (GopMHpOBaHHE KYJIbTYPbl 310POBbSl H
3MOLMOHAJIBHOIO 0J1arOMOyYus:

TOTOBHOCTBIO NPHUMEHATh MaTeMaTHYECKUE 3HAHUS B HMHTEPECax CBOETO
3I0pOBBS, BEIEHUS  3J0pOBOro  o0Opaza JKM3HM  (30pOBOE  TNHTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Qusnueckas
aKTUBHOCTbH), C(OPMHUPOBAHHOCTHIO HaBbIKa pEeQIIEKCUU, MPU3HAHHEM CBOETO
[paBa Ha OLIMOKY M TAaKOr'0 K€ IpaBa JIPyroro 4eloBeKa;

7) 3kos10rMYecKOEe BOCTINTAHME:

OpUEHTalMell HAa IPUMEHEHUE MAaTEMATUUYECKUX 3HAHUU IS PElIeHMs 3a1ad
B 00JJACTH COXPAHHOCTU OKpYKaloOIIeW cpeabl, IUIAHUPOBAHMS TMOCTYNKOB U
OLIEHKM HX BO3MOXHBIX IIOCJIEICTBUI JUIsl OKpY’Karolleld cpeabl, OCO3HaAaHUEM
[JI00AJIBHOIO XapaKTepa 3KOJOrMYECKUX MPOOJIEM U MyTEN UX pEeLICHUS;

8) aganTanusi K M3MEHAIUMCS YCJIOBHAM COUMAJIBHOW M NMPHUPOTHOH
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBUSIX HEOIPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AESATENbHOCTh, B TOM YHCIIE
YMEHHUE YYUThCA y JPYTUX JIIOAEH, MpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHILIMU U3 OMBITA JIPYTHUX;

HEOOXOAMMOCTBI0O B (OPMHUpPOBAaHMM HOBBIX 3HAaHUW, B TOM YHCIIE
(GbopMynupoBaTh UEH, MOHATHUS, TUIIOTE3bI 00 0OBEKTAX U ABJICHUSAX, B TOM YUCIE
paHee HEU3BECTHBIX, OCO3HABaTh JE(QUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMITIETEHTHOCTEMH, MIIaHUPOBaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYalMI0 KaK BbBI30B, TPEOYIOIIUMU KOHTPMEpP, KOPPEKTUPOBATH
OpPUHUMAEMble PEIICHUs W JAEUCTBUSA, (OPMYIHpPOBATH U OLEHUBATH PUCKU U
HOCTIEACTBUS, (POPMUPOBATH ONBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA

Ba3oBble Jjoruyeckue JeiicTBUA:

e BBUIBJISATH M XapAaKTEPU30BATH CYIIECTBEHHBIC MTPU3HAKA MATEMATHYECKUX
OOBEKTOB, MOHATHUM, OTHOLICHHM MEXIY MOHATUAMH, (DOPMYITUPOBATH
ONpENENCHNUs  TOHATHM, YCTAHABIMBATh  CYUIECTBEHHBIM  MPU3HAK
KJIaccuUKaIlid, OCHOBAHUS JJIsi OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
MIPOBOJUMOrO aHAJIN3A;

e BOCHpUHUMATH, (GOPMYIHPOBATH W  MOPeoOpPa3OBBIBATh  CYXKICHUS:
yTBEpAUTEIbHbIE M OTpPHUIATENbHBIC, C€IWHUYHBIC, YaCTHBIC U OOIIHE,
YCIIOBHBIE;



BBISIBIIAITH ~ MaTeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3M
npoTuBopeursi B (akTaxX, JaHHBIX, HAOIIOACHUSAX W YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPHH  JUJI  BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTHUBOPEUHN;

JIeNaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;
paz0OupaTh 10Ka3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUN (MPSAMbBIE U OT
MPOTHUBHOI0), MPOBOJUTH CAMOCTOATEIHLHO HECIOXKHBIE OKA3aTeIhCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBATH aAPTYMEHTAIIUI0, TPUBOIHTH
MIPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBCHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pemieHus y4eOHOM 3amauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaAWOOJNEe MOAXOMSIIMUA C YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

Ba3oBble ucciienoBarejbCKe 1eCTBUA .

MCIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKUIM WHCTPYMEHT MO3HAHMS,
dbopMynMpoBaTh BOMPOCH], (UKCUPYIOUIME MPOTUBOPEUUE, MpoOIemMy,
CaMOCTOSITEJILHO YCTAaHABIIMBAaTh WMCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIOTE3Y, apryMEHTUPOBATh CBOIO TIO3UITUIO, MHCHUE;

MPOBOJUTH IO CaMOCTOSITENIbHO COCTABJICHHOMY IUJIaHY HECJIOMXKHBIM
OKCIIEPUMEHT,  HEOOJBIIOE  HWCCIAEAOBAaHME MO  YCTAHOBIICHUIO
OCOOCHHOCTEM MaTEeMaTUYEeCKOTO OO0BEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXy COOOM;

CaMOCTOSTEIHHO (POpMyTHUPOBATH 000OIIEHUST U BBIBOJIBI 110 pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, WCCIIEIOBAHMS, OICHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IIECHUII;

MIPOrHO3UPOBATh BO3MOKHOE Ppa3BUTHE TMPOIECCA, a TAKXKE BBIABUTATh
MIPENATOIO0KEHHUS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmueii:

BBISIBJISITh HEJOCTATOYHOCTh M H30BITOYHOCTh HH(OpMALUU, JIAHHBIX,
HEOOXOAMMBIX JUJISl pELICHUS 3a/1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3MPOBaTh U HMHTEPIPETUPOBATH
MH(pOpPMAIUIO Pa3IUYHbIX BUAOB U (POPM IIPEICTABICHHUS;

BbIOMpaTh (GopMy TMpeAcTaBieHHs HHDOpPMAUUMU W WUIIOCTPUPOBATH
peliaeMble 3aJayd CXEMaMHM, JuarpaMMaMH, HHOM rpadukoid U ux
KOMOWHAIIUSIMU;

OLICHUBAaTh HaAEKHOCTh WH(GOPMAIMM MO KPUTEPHUSAM, MPEAI0KEHHBIM
YUHUTETEM WIH CPOPMYIMPOBAHHBIM CAMOCTOSATEIBHO.

KomMMyHHMKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIC AeHCTBHSA:



BOCIIPpUHUMATh U  (HOPMYJIUpPOBATh CYXKACHUS B COOTBETCTBUU C
YCJIOBUSIMU U TIEJISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS TIO
XOJly pELIeHUS 3a/1a4id, KOMMEHTHUPOBATh MMOJYyYEHHBIN pe3yIbTar;

B X0JI¢ 00CYXKEHUS 3a/1aBaTh BOMPOCHI TIO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, peraeMon 3aJauu, BhICKa3bIBaTh UJICH, HAIICJICHHBIC HA TIOUCK
pelIeHMs, COIMOCTAaBISATh CBOM CYXKIEHHUS C CYXICHHSIMHU JAPYrHX
YYaCTHUKOB AMANora, OOHapy>KMBaTh pa3jIM4ME€ U CXOJICTBO MO3UIIMH, B
KOPPEKTHOU popme (hopMyITUpOBaTh Pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NpEeACTaBIATh  pe3ydbTaThl  peUIeHHus  3aJaud,  DKCIEPUMEHTA,
UCCJIEIOBAHUsA,  TPOEKTa,  CaMOCTOSATEIbHO  BbIOMpaTh  (dopmar
BBICTYIUIEHUS ¢ YUETOM 3aJ1a4 MPE3CHTAIIMU U OCOOCHHOCTEN ay/IuTOPUU;
MOHUMAaTh W WCHOJIb30BaTh  MNPEUMYIIECTBA  KOMAaHAHOM U
WHJUBUAYaTbHOW palbOThl TPU pEHIeHWH Y4YEeOHBIX MaTEeMaTHYECKUX
3ajay;

MPUHUMATD 11€JIb COBMECTHOW JIEATEIbHOCTH, TUIAHUPOBATh OPTraHU3aLINI0
COBMECTHOM paboThl, pachpeneisiTb BUIbl padOT, JOrOBapUBATHCA,
00CyXJ1aTh MPOLECC U Pe3yJbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIbKHUX
JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCyXIeHus, 0oOMeH
MHEHUSIMU, MO3TOBBIE IITYPMbl U JIPYTHUE), BBINOJHATH CBOK YacTh
paboThl U KOOPJMHUPOBATH CBOU JICUCTBUS C IPYTUMU WICHAMU KOMaH/IbI,
OLICHUBAaTh KA4e€CTBO CBOET0 BKJIaJia B OOIMIMN MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUS.

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEIbHO COCTaBJISITh IUIAH, aJICOPUTM PEUICHUs 3aAaud (MU €ro
4acTh), BHIOMpATh COCO0 pelieHUs ¢ y4ETOM HUMEIOIIHUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, aprymMeHTUPOBaTh U KOPPEKTHUPOBATh
BapUAHTHI pEICHUI ¢ Y4ETOM HOBOM MHGOpMAIIIH.

C&MOKOHTpOJ’lb, AMOIMOHAJIbHBIN HHTE/JIEKT:

BJIAJETh CIOCOOaMU  CaMONPOBEPKH, CAMOKOHTpOJIA Mpolecca |
pe3yJbpTara perieHrus MaTeMaTUdeCKou 3a/1a4u;

NPEABUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPU PEIICHUU
3a/1aud, BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSTENbCTB, HAUJIEHHBIX OLIMOOK, BBISIBIEHHBIX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE pe3ysibTaTa ACATEIbHOCTH MOCTaBICHHOW IEIH
U YCJIOBHSIM, OOBSICHATH MPUYMHBI JOCTUKEHUS WM HEAOCTHUXKEHUS 1ENH,
HAXOJUTh OMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 7 KJjacce OOYyYalOUIMHCS TOMYYUT CIEAYIONINE
peIMETHBIE PE3yJIbTaThI:

Yucaa u BbIYMCICHUS

BbimonHsaTh, coueras yCTHble M NUCbMEHHbIE NPUEMBI, apUPMETHUECKHE
JEICTBUS C pallMOHAJIBbHBIMU YHUCIAMU.

Haxonute 3HaYeHWs YUCIOBBIX BBIPAKEHUH, NPUMEHATh pPa3HOOOpa3HbIE
CHoco0bl U MPUEMBI BBIUMCICHUSI 3HAYEHUM APOOHBIX BBIPAXKEHMM, COJEpIKAIINX
OOBIKHOBEHHBIE U JIECTUUHBIE TPOOH.

[lepexonuTe OT OgHOM (DOPMBI 3aMUCH YUCEN K ApYrod (mpeoOpa3oBBIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATHYHYIO, B
YaCTHOCTH B OCCKOHEYHYIO JACCATUYHYIO IPOOH ).

CpaBHUBaTh U YHOPSA0YUBATh PallMOHAIIBHBIEC YUCIIA.

OKpyrisaTh yucia.

BbINONHATS TPUKUAKY U OLUEHKY pe3yJibTaTa BBIYMCICHUN, OLIEHKY 3HAYCHHI
YUCJIOBBIX BBIPAXKEHUN. BBIMONHATH NEHCTBUSI CO CTENEHSIMU C HATypajbHbIMU
NOKa3aTEeJSIMHU.

[IpuMeHATh  TpPU3HAKU  JEIUMOCTH,  pa3JIOKEHUE Ha  MHOXKUTEIU
HATypalbHBIX YUCEIL.

Pemate npakTUKO-OPpUEHTUPOBAHHbBIE 3aJauH, CBSI3aHHBIE C OTHOIIEHHUEM
BEJIUYMH, MPOINOPLUUOHAIBHOCTBIO BEJIMYWH, NPOLUEHTAMHU, HWHTEPIPETUPOBATH
pe3ynbTaThl pelIeHUs 3a7a4 C YYETOM OTrpaHUYEHHi, CBA3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMBbIX OOBEKTOB.

AuredpanvecKkue BbIPaKeHUs!

Hcnonb3oBaTh anreOpandyeckyr0 TEPMHUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh
e€ B Ipolecce OCBOEHUs y4eOHOro MaTepurarna.

Haxoauth 3HaueHHs OyKBEHHBIX BBIPRXKEHUN IpPH 3aJaHHBIX 3HAYEHMSX
NIEPEMEHHBIX.

Bremonusate  mpeoOpa3oBaHHsl — LIETIOTO  BBIPaXKEHUS B MHOTOWIEH
PUBEACHUEM MOJJOOHBIX CJIAra€MbIX, PACKPHITHEM CKOOOK.

BbBINONHATE yMHOXEHHE OJHOWIEHa HAa MHOIOWIEH M MHOIOWIEHa Ha
MHOT'O4JIEH, IPUMEHATH (DOPMYIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyllecTBIATh Pa3IOKEHUE MHOTOWIEHOB HAa MHOMUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXMWTENS, TPYNIUPOBKH  CIAraeMblXx,
OpUMEHEHUs! GOPMYJT COKPALEHHOTO YMHOXKEHHUSL.

[IpumensaTs npeoOpa3zoBaHUsl MHOTOWICHOB ISl PELICHUS Pa3IMYHBIX 33124
U3 MaTEMAaTHUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTENISIMU IS
npeoOpa3oBaHuUs BBIPAKEHU.



YpaBHeHUs U HEPABEHCTBA

Pewrats nMHENHBIE ypaBHEHUs C OJHOM NEPEMEHHOW, NMPUMEHSSA IPaBUIIA
nepexo/ia OT UCXOJHOIO YPaBHEHUS K paBHOCWIBHOMY eMy. IIpoBepsTh, siBisercs
JIX YMCJIO KOPHEM YPaBHEHMUS.

[TpumensaTh rpadudeckre METOBI IPH PEIICHUN JTMHEWHBIX YPAaBHEHHUHN U UX
CUCTEM.

[TonOupaTe npuMepsl Map 4YHUCEN, SBIAIOMIMXCA PEIICHUEM JIMHEHHOro
YPAaBHEHUSI C IBYMs IIEPEMEHHBIMU.

CtpouTh B KOOPJIWHATHOW IJIOCKOCTH TpadUK JHMHEHHOTO YpaBHEHHUS C
JIBYMsSl TIEPEMEHHBIMU, TMOJB3YyACh TI'paUKOM, MPUBOJUTH MPUMEPHI PEHICHUS
YpaBHEHHSI.

Pemrats cucteMsl 1ByX JIMHEMHBIX YPABHEHUU C JBYMs IIEPEMEHHBIMU, B TOM
quclie rpapuuecKy.

CocraBnsaTe M pemiaTh JIMHEMHOE YPaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHH TIO YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4H ITOJTy4YECHHBIA PE3YJIbTaT.

DOyHKINHA

N300paxxath Ha KOOPAMHATHOW MPSIMON TOYKH, COOTBETCTBYIOUIUE 33/JAHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbI, 3aIIMChIBATH YUCIIOBBIE IIPOMEKYTKH Ha
anreOpandecKoM S3bIKE.

OTmMeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAMHATAM,
CTpouTh rpaduku TUHEHHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C MOMOUIbIO (PYHKIMM HW3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMM: CKOPOCTb, BpPEMS, PACCTOSHME, LI€HA, KOJIHMYECTBO, CTOMMOCTS,
IPOU3BOJUTEIBHOCTD, BPEMsl, 00bEM padOTHI.

Haxonute 3HaueHre QyHKIMM MO 3HAUYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuid cnocod MpeACTaBICHUS U aHaiIM3a WH(OpMaIuy,
U3BJIEKAaTh U UHTEPIPETUPOBATH NH(POPMALIHNIO U3 TPAPHUKOB PEATbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoniy obyuenus B 8 kJjacce o0Oy4arouuics TMOMYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BIYMCICHUSA

Hcnonp30BaTh HayajabHBIE MPEACTABICHHUS O MHOXKECTBE JEUCTBUTEIBHBIX
YuCell JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCIECHUHN, N300paxaTh NEUCTBUTEIbHbBIC
4yyCila TOYKaMU Ha KOOPAUHATHOMN IIPSMOM.

[IpumeHsATh TNOHATHE apU(PMETUYECKOrO KBAIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, UCHOJIb3Ysl MPU HEOOXOAMMOCTU KAJIbKYJSATOP, BBIMOIHATH
npeoOpa3oBaHusl BBIPAXKEHUHM, COAEpPKAIIMX KBaJApPaTHbIE KOPHHU, HCIHOJb3Ys
CBOWCTBA KOPHEMN.



Hcnonp30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATUYHBIX
npoOeii u creneneit uucia 10.

AJiredpanyvecKue BbIPaKeHUsI

[IpyMeHSATP TMOHSTHE CTENEHUW C I[EJbIM I0Ka3aTeleM, BBINOJIHATD
npeoOpazoBaHus BRIPAKECHUM, COIEPIKAIINX CTEIEHU C IENIbIM ITOKa3aTeeM.

BrIMOAHATE TOXIECTBEHHBIE NMPEOOpa3OBaHUS PaAllMOHATIBHBIX BBIPAXKEHUM
Ha OCHOBE IPaBWJI ICUCTBUI HaJl MHOTOWICHAMH U aJIreOpanyecKUMM APOOSIMH.

PacknanpiBaTh KBaIpaTHBIA TPEXWICH HA MHOKUTEIH.

[TpumensTh npeoOpa3oBaHUs BHIPAKEHUM ISl PEIICHUST Pa3IMYHbIX 3374 U3
MaTEeMaTHKH, CMEXXHBIX MTPEAMETOB, U3 peaIbHON MPAKTUKH.

YpaBHeHUs M HEPABEHCTBA

Pemiaty nuHeiHbIE, KBaJpaTHbIE yYpaBHEHUS U PallMOHAJIbHBIC YpaBHEHHS,
CBOISIIIMECS K HAM, CUCTEMBI JIByX YPaBHEHUM C IBYMS IEPEMEHHBIMH.

[IpoBoauTh NpocTENIIne UCCIEA0BAHUS YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKuX MpPeCTaBIeHUM (YCTaHABIMBATh, UMEET
JY ypaBHEHUE WM CHUCTEMa YPAaBHEHUHN PEIIECHUS, €CIIU UMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioBecHON (GOPMYIUPOBKM 3aayu K €€ anreOpanyeckoin
MOJEIM C TIOMOIIBK) COCTABJICHUS YPaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJyYEHHBII pe3yibTarT.

[IpuMeHsTH, CBOWCTBA YMCIOBBIX HEPABEHCTB JJISI CpPaBHEHUS, OICHKH,
peliarh JMHEWHbIE HEpPaBEHCTBA C OJIHOM NMEPEeMEHHOM M UX CHUCTEMBI, JaBaThb
rpaguuecKy0 WUIIOCTPALIUI0 MHOXKECTBA PEUICHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKUUHA

[ToHnmaTh W KCMONB30BATh (PYHKIIMOHAJIbHBIE TOHATUS U S3BIK (TEPMMHBI,
CUMBOJIMUECKHE 00O03HAYEHMsI), ONMPENCIITh 3HAUeHHEe (DYHKIIMU IO 3HAYCHUIO
apryMeHTa, OINpeeNsTh CBOMCTBA QYHKIUH MO €€ rpaduKy.

Crpoutb rpaduku 37eMeHTapHbIX QYHKLINNA BUIA:

y = kix, y = x2, y = x3,y = ||, Y = VX, onuchIBaTh CBOWHCTBA YHCIOBON
dbyHkuu 1o e€ rpaduky.

K konmy oOyuenuss B 9 kJiacce oOyYaromuiicss TMOTYYHUT CIEAYIOIINE
IpeIMETHbIE PE3YyJIbTaThI:

Yucaa v BLIYMCTCHUS

CpaBHUBATH U YNOPSJOUYNBATH PAIMOHAIIBHBIE U UPPAlMOHAIbHBIE YHCIIA.

Boinmonuare apudmerndeckue AEUCTBUS € pPAMOHAIBHBIMU UHCIIAMH,
coderass YCTHbIE U TMHUCBMEHHBIC TMPUEMBI, BBHINOJHATH BBIYUCIICHUS C
UPPALMOHAIBHBIMU YUCIAMU.



Haxomute 3HaueHHWs CTENEHEW C MENbIMU [OKa3aTelssMU M KOPHEW,
BBIYMCIIATH 3HAYEHHUS] YUCIIOBBIX BBIPAXKCHUM.

OKpyriarh JNEUCTBUTEIBHBIC YMCIIA, BBINOJHATh MPUKUJIKY pe3yJibTara
BBIUMCIICHUM, OLIEHKY YUCJIOBBIX BBIPAKECHUMU.

YpaBHeHHs] 1 HEPABEHCTBA

Pemiate nuHENHBIE U KBaJApaTHBIC YpPaBHEHHUs, YPABHEHUS, CBOASIIMECS K
HUM, TIPOCTEHIIINE IPOOHO-PALIMOHATILHBIE YPABHEHUS.

Pemate cucrtempl ABYX JIMHEHHBIX YPAaBHEHHH C JBYMsSI MEPEMEHHBIMU H
CHCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBJISIETCA JINHEUHBIM.

Pemiath TEKCTOBBIE 3ajauu aNreOpavyecKUM CIOCOOOM C  IOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUN C IBYMS IIEPEMEHHBIMU.

[IpoBOaUTE MpoOCTENIINE UCCIEIOBAHUS YPABHEHUM M CUCTEM YpPAaBHEHWN, B
TOM YHCJI€ C TPUMEHEHHEM TpauuecKux NmpeAcTaBieHul (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMAa YPABHEHUW PEUICHMS, €CIIM UMEET, TO CKOJbKO, W
npoyee).

Pemate nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, HM300pakaTh
pELICHUE HEPABEHCTB HA YUCIOBOW MPSIMOMW, 3aMMUCHIBATH PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pematp  cucTeémMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPAaTHOE HEPABEHCTBO, U300pa)xaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3aMUCHIBATH PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA MPU PENICHUH PA3JIMYHbBIX 3a7a4.

DOyHKUNHA

Pacno3naBath (yHKIMHM U3y4eHHBIX BHIIOB. [loka3bpiBaTh CXEMAaTHYECKU

pacroIoXeHne Ha KOOPJAMHATHOM TJIOCKOCTH rpadukoB GpyHkmmid Buga: y = KX, Yy
=kx+ b, y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KOA(DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpoutb U u300paxkarh CXxeMaTH4YeCKH rpaduKu KBaJApaTUUYHBIX (DYHKIUH,
OIHMCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKITUH IO UX Tpaduxam.

Pacnio3naBaTh KBaIpaTUYHYIO (QYHKIHIO 1O QopMmyJsie, MPUBOJIUTH TPUMEPHI
KBaJpaTUYHBIX (DYHKIIUN U3 peasIbHOU KU3HU, (DU3UKHU, TEOMETPUHU.

YucJi0BbIC MOCTIEA0BATEIbHOCTH U MPOrPEeCcCUH

PacrioznaBaTh apudMETHUECKYI0 U TEOMETPUYECKYI0 MPOTPECCHH TPHU
pa3HBIX Ccrocobax 3aJaHusl.

BrinmonHATh  BBIUMCICGHUST € HUCHONb30BaHWEM (opMyn N-ro  ujeHa
apu(PpMETUIECKON 1 TeOMETPUIECKON MPOrPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N3o0pakath YiIeHBI IMOCJIENOBATEIHPHOCTH TOYKAMU HA KOOPJIWHATHOMN
IJIOCKOCTH.



Pematp 3amaun, CBA3aHHBIE C YKCIOBBIMM IOCJIEI0BATEIBHOCTSIMHU, B TOM
YHCIIE€ 3a/1a4d U3 PEabHOM JKU3HU (C HUCIOJIb30BAHUEM KAJIBKYJSATOPA, HU(POBBIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHHe pa3aesioB H TeM nudgpoBbie
Ne ni/m P Konrpoabusie | Ilpakrnyeckue (1upp )
NMPorpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypchl
1 Yucna u BelUUCIICHUS. PalnoHaibHbIe o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bu6nunorexa LIOK
2 AJIrEOpaHIECKHE BLIPAKCHIA 21 ! https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
3 YPaBHCHHS H HCPABCHCTBA 20 ! https://m.edso0.ru/7f415b90
bubnunorexa LIOK
4 Koopauwatst u rpaguu. Cynicin 24 ! https://m.edsoo.ru/7f415b90
bu6nmorexa [IOK
> Tosropenme i 0600menne 6 ! https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 5 0




8 KUIACC

KosnyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (mupp )
NMPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypcsbl
1 Uucna u Beruucienus. KBajapatHeie KOpHHA 15 ngg;ﬁ:;iggﬁ f417af8
5 Uucna u BeranciieHns. CTeneHb ¢ MeNTbIM 7 bubmuorexa [IOK
[I0Ka3aTeseM https://m.edsoo.ru/7f417af8
AnrebpanuecKue BbIpaXKEeHHUS. bubmmorexa [IOK
3 N 5 1
KBanpaTHblii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BHIPaXKECHUSI. 15 1 bubnmorexa LIOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHcTBa. KBaapaTHele bubnnorexa [IOK
) 15 1
ypaBHEHUS https://m.edso0.ru/7f417af8
6 VYpaBuenus u HepaBeHCTBa. CUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6nuorexa LIOK
7 YpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa 12 1 httos:/m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIHH. OCHOBHBIC IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [IOK
o DyrKumn. Hucnosie QyrKimn o https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
10 Horoperne i obobmenne 0 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




9 KVIIACC

KonuuecTBo yacoB DJIeKTPOHHBIE
HaumeHnoBaHue pa3/1iesioB U TeM uudposbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
1 Uucna u Beruucienus. J{elicTBUTENbHbIE 9 bubnmoreka [JOK
qucia https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUSA C 14 1 bubnnorexka [IOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCcTEMBI 14 1 bubnmoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f419d08
bubmuorexa [IOK
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7£419d08
bubmuorexa [IOK
> Oynxun 16 L https://m.edso0.ru/7f419d08
bu6mmorexa [IOK
6 HucnoBble MOCIEA0BATEIBHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUS 18 1 bu6mmoreka [IOK
3HAHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




YYEBHO-METOANYECKOE OBECIIEYEHHUE
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