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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBAsieTCS OJHUM M3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETo
o0Opa3oBaHusA: OHAa 00ECHEeYMBAECT U3YyYEHUE JPYTUX OUCUMUIUIMH, KaK €CTECTBEHHO-
HAy4YyHOro, TaK MW TyMaHUTApHOTO IMKIOB, €€ OCBOCHUE HEOOXOAUMO JUIs
MPOJIOKEHUsT 00pa30BaHMsl U B MOBCEIHEBHOM >XU3HU. Pa3Buthe y oOydarommxcs
HAyYHBIX TPEACTABICHUM O TIPOUCXOXKICHUH U CYINIHOCTH alreOpandecKux
abcTpakimii, crioco0e oTpakKeHUs: MaTEMaTUYECKON HayKOW SIBIEHUN U MPOLIECCOB B
MIPUPOJIC U OOIIECTBE, POJIM MATEMATUUYECKOTO MOJICTUPOBAHUS B HAYYHOM MMO3HAHUU
U B MPAKTUKE CIOCOOCTBYeT (OPMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHHUS U KAYCCTB
MBIIIJICHUS, HEOOXOAUMBIX IS aJaNTallMd B COBPEMEHHOM ITM(GPOBOM OOIIECTRBE.
N3yuenne anreOppl oOecrneurBaeT pa3BUTHE YMEHHUS HAOIIOJaTh, CPAaBHUBATH,
HaXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOU JEHCTBUS W BBIBOJBI, (POpMYyIHpOBATH
yTBepxkAcHUsA. OCBOGHHE Kypca anreOpbl 00eCTeurBAET PAa3BUTHE JIOTHYECKOTO
MBIIIJICHUST OOYYaIONUXCs: OHHM MCIOJB3YIOT JICIYKTUBHBIC W WHIYKTHBHBIC
paccyxjaeHusi, oOOOIIeHHEe W KOHKpeTHU3alui, abCTparupoBaHUE W aHAJOTHIO.
OG6yuenune anrebOpe TMpearnoyiaraeT 3HAYUTEIbHBIH OO0OBEM  CaMOCTOSTEIBLHOU
NEATeIbHOCTH O0YYaroNIuXCsl, MOITOMY CaMOCTOSITEIIBHOE PEIICHHE 3a/1a4 SBISCTCS
peanuzamueit e TeIbHOCTHOTO MPUHIIUIA O0YICHUS.

B crpykrype nmporpaMmmbel yueOHOTO Kypca «Anredpay» JJisi OCHOBHOTO OOIIero
o0pa3oBaHUs OCHOBHOE MECTO 3aHHUMAIOT COJACP)KATEIbHO-METOJAUYECKUE JUHUMU:
«Yucna W BBIUMCICHHS», «AJreOpandyeckue BBIpaXKEHUS», «YpaBHCHHUS U
HepaBeHCTBay, «DyHkIuuy». Kaxaas u3 3TUX cojepkKaTeIbHO-METOINYECKUX JTUHUM
pa3BUBAETCS HA MPOTSHKCHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJIEHCTBYS C IPYyTUMH
ero JuHUAMH. B Xome wu3ydeHHs y4eOHOro Kypca OOyJaromUMCS TPHXOIUTCS
JIOTUYECKHU PacCyKIaTh, UCIIOIH30BaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK. B CBsI3M ¢
3TUM B MpOrpamMmy ydeOHOro Kypca «AnreOpa» BKIIOUYEHBI HEKOTOPHIC OCHOBBI
JIOTUKH, TIPEACTABICHHBIE BO BCEX OCHOBHBIX paslelax MaTeMaTHUYecKOro
oOpa3oBaHHMsA H  CIOCOOCTBYIOIIME  OBJAQJACHHIO  OOYYarOIMIMMHUCS  OCHOB
VHUBEPCAIBHOTO MaTEeMaTH4YEeCKOTO s3bika. CoaepKaTeNbHOW H  CTPYKTYPHOM
OCOOEHHOCTBIO Yy4eOHOTOo Kypca «Anredpa» SBISETCA €ro HWHTETPUPOBAHHBIN
XapakTep.

Conepxanve mmHHM «Yucia W  BBIUKCICHUS» CIY)KUT OCHOBOM ISt
JANBHEHUINIET0 W3YYEHUSI MATEMATHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OO0yYaIOIIUXCS
JIOTUYECKOTO MBINUICHHSI, (POPMUPOBAHUIO YMEHHUS TIOJIb30BAThCS alTOPUTMaMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYSCKUX HABBIKOB, HEOOXOIUMBIX /I TOBCEIHEBHOU
KU3HU. Pa3BUTHE TMOHATHA O 4YWCIE HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs
CBS3aHO C palNMOHAIBHBIMH W HPPAIMOHAIBHBIMU YHUCIaMH, (HOPMHUPOBAHUEM
MPEACTABJICHUN O JICMCTBUTEIILHOM YHUCJIC. 3aBEPIICHUE OCBOCHHS YHUCIIOBOW JIMHUM
OTHECEHO K CpelHeEMY 00IIeMy 00pa30BaHHIO.



CopeprxaHue IByX anre0OpandecKkux JUHUNA — «AJIreOpanyecKkue BhIPAXKEHUsD U
«YpaBHEHHsSI U HEPABEHCTBA» CHOCOOCTBYET (HOPMHUPOBAHHMIO Yy OOyYarolUXCs
MaTeMaTUYecKOro arrmnapaTta, HeOoOXOIMMOIro Jsi pelIeHUs 3ajJady MaTeMaTUKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHMs y4eOHBI MaTepuan TPYNIHUPYETCS BOKPYT paldOHATbHBIX
BBIpOKEHUU. AJredpa JAEMOHCTPUPYET 3HAUEHHE MAaTEMaTUKH KakK s3bIKa IS
MOCTPOEHUSI MAaTEMAaTHUYECKUX MOJIeNIeH, OMMCAaHUs IPOLECCOB U SIBIICHUN peaTbHOTO
mupa. B 3amaum o00ydyeHuss anreOpe BXOIAT TakKe JajbHEHIIee pa3BUTUE
QITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOIUMOI0, B YaCTHOCTH, JUIsl OCBOCHHS Kypca
UHPOPMATHKH, W  OBIQJCHHE  HAaBBIKAMHU  JICAYKTUBHBIX  PACCYXICHHI.
[IpeoGpa3zoBanrue CHUMBOJBHBIX (OPM CHOCOOCTBYET pPAa3BUTHUIO BOOOpPAKEHUS,
CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Copnepxxanue (yHKIMOHAIBHO-TpaUUYECKON JIMHUU HAIeJIEHO Ha TMOJy4YeHUe
oOy4aromuMuCs 3HaHUN 0 PYHKIMIX KaK BaKHEWIEeH MaTeMaTHUYeCKOW MOJENH IS
ONMMCAHMSI M MCCIEIOBAHUSI Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUW B MPUPOJEC U
oOmectBe. M3ydyenune martepuana criocoOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS YMEHHS
UCIIOJIb30BaTh Pa3jMYHbIC BBIPA3UTENBHBIE CPEACTBA fA3bIKA MATEMAaTUKH —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduyueckue, BHOCHUT BKIaJ B (opmMupoBaHue
NPEICTaBICHUH O POJIM MaTEMATUKU B Pa3BUTHH IUBHIU3AIIUN U KYJIbTYPHI.

CormacHo ydeOHOMY TIuUTaHy B 7-9 Kiaccax wu3y4aeTcs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKJIIOYACT CIEAYIONIME OCHOBHBIE pa3/elibl COJEp KaHMUS:
«Yucna ©  BBIYUCIHCHUS», «AJreOpanyeckue BbIpaXKeHUs», «YpaBHEHUA U
HEpaBEHCTBa», «DYHKITUNY.

Ha m3ydenne yueGHOTO Kypca «Anredpa» orBoautcs 306 dacoB: B 7 Kiacce —
102 4gaca (3 yaca B Henento), B 8 kinacce — 102 yaca (3 yaca B Heeno), B 9 kinacce —
102 yaca (3 yaca B HezelIO).



COIAEPKAHUE OBYYEHUA
7 KIIACC

Yucaa v BbIYMCICHUS

Hpobu OOBIKHOBEHHBIE W JAECATHUYHbBIE, MEPEX0J OT OJHOM (OpPMBbI 3alUCU
npobeit k gpyroi. IloHsiTHe palMOHAJIBHOTO 4YHCJA, 3alKCh, CpaBHEHHE,
yOOpSIOYMBAHUE  pallMOHAIBHBIX  uyHcel. ApudpMmeruueckue  JIEUCTBUS  C
palMOHANIBHBIMUA 4HWcClIaMU. PellieHue 3ajady U3 peanbHOW MPAKTUKU HA YacTH, Ha
JpoOHu.

CreneHb ¢ HaTypaldbHBIM IIOKa3aTelieM: OIpejaesieHne, mpeodpa3zoBaHue
BBIPOKCHUN HAa OCHOBE OMpPEACIICHUS, 3alMUCh OOJbIINUX 4uceld. [IponeHTsl, 3amuch
MPOIICHTOB B BHJE ApOOU U JIpoOU B BUJE MPOIEHTOB. Tpu OCHOBHBIC 3a7ayd Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHrEe  NPU3HAKOB  JEIMMOCTH,  pa3l0KEHUE HA  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBucMMOCTH, B TOM  4YHClIe IpsMmas W oOpaTHas
MPONOPIIMOHATIBHOCTH.

AJire0panyecKne BbIpasKeHHU s

[lepeMeHHbBIE, YUCIOBOE 3HAYEHUE BBIPAKEHHUS C MEepeMEeHHOH. JlomycTumble
3Ha4YEeHUsI NepeMeHHbIX. lIpencraBieHne 3aBUCUMOCTH MEXAY BEJIMYMHAMHU B BHJIE
¢dopmyinbl. Berurcnenus no dopmynam. [IpeobpaszoBanue OYKBEHHBIX BBIpaKECHHI,
TOXXKJIECTBEHHO  paBHBIC BBIPAXKEHUS, TMpaBuUia MNpeoOpa3oBaHUs CyMM U
IPOU3BEICHHM, MPAaBUIIA PACKPBITUSI CKOOOK M MIPUBEACHUS MOJOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJbHBIM ITOKA3aTEIIEM.

OnHownensl 1 MHOrowieHsl. CrTeneHb MHorouwieHa. ClOEHHEe, BbIUUTAHUE,
YMHOKEHUE MHOTOWIEHOB. DOpMyIibl COKpAIIEHHOTO YMHOKEHUS: KBaApaT CYMMBbI U
KBaapar pazHocTu. PopMmysa pa3HOCTU KBaApaTtoB. Pa3iokeHHe MHOIOWICHOB Ha
MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpeHb ypaBHEHHS, IMpaBUja MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOW IEPEMEHHOW, YHCIO KOPHEH JIMHEUHOTO
YpaBHEHHUSI, PEIICHUE JTUHEHUHBIX ypaBHEHUN. COCTaBICHUE YPABHEHUM MO YCIOBHUIO
3aga4u. Penienue TeKCTOBBIX 3a4a4 C TIOMOLIBI0 YPABHEHUM.

JluneitHOE ypaBHEHHE C JABYMS MEpEeMEHHBIMH U ero rpaduk. Cucrema AByX
JIMHEMHBIX YpPaBHEHUM C JBYMs II€pEMEHHBIMH. PelieHue cucreM ypaBHEHUU
criocoOoM mnojicTaHoBKU. [IpuMepbl penieHust TEKCTOBBIX 3aj/lad ¢ MOMOIIBIO CUCTEM
YPaBHEHHM.

DOyHKIUN



Koopaunata Toukn Ha mpssMoil. UHCIIOBBIE NMPOMEXYTKU. PaccTosHue Mexay
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyrosibHasg cucteMa kKoopauHaT, ocu Ox u Oy. Abcuucca M opauHaTa
TOYKM HAa KOOPAMHATHOM IuIOCKOCTH. Ilpumepsl rpadukoB, 3agaHHbIX (OpMyTIaMU.
Urenue rpapukoB peanbHbIX 3aBucuMoctell. [lonstue pynkuuu. I'papuk QyHkumm.
CgroiictBa ¢yukimid. Jluneiinas ¢ynkuus, e€ rpaduk. ['paduk dynkmmm y = [x].
I'padrueckoe penieHre JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPAaBHEHUH.

8 KUIACC

Yucjia ¥ BBIYUCTCHUSA

KBampatueiii kopenbr u3 uwncna. [loHstue 00 wuppanyMoHaILHOM 4YHUCIE.
JlecaTuunble TPUOIIDKEHUST UppallMOHANBHBIX yucen. CBoiicTBa apuMETHYECKUX
KBa/IPATHBIX KOPHEH U UX MIPUMEHEHHE K NMPEeoOpa30BaHU IO YUCIOBBIX BBIPAKCHUN U
BBIUHCJIEHUSIM. J|eliCTBUTENIBHBIE YHCIIA.

CreneHb C LETbIM MOoKa3zaTeneM U €€ cBoiicTBa. CTaHapTHAs 3alUCh YUCIIA.

AJiredpanyeckne BbIpaskeHUs

KBanpathbiil Tp€XUuiieH, pa3aoKeHUe KBaAPaTHOIO TPEXUJICHA HA MHOKUTEH.

Anrebpanueckass npod6b. (OCHOBHOE CBOMCTBO anreOpandeckoil JapoOwu.
CnoxxeHue, BBIYMUTaHHE, YMHOXEHHUE, JICJIEHHE  alreOpandyeckux  JApoOeil.
PanronanbHbie BEIpXKEHHS 1 KX TTPeOOpa3oBaHUE.

YpaBHeHNS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢popMyia KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHHMH, CBOIAIIMXCA K JIMHEHHBIM HM  KBAaJpPaTHBIM.
[IpocTeiimme ApoOHO-paOHATBHBIC YPAaBHEHUS.

['paduueckas mHTEpIIpeTallusl ypaBHEHU C JBYMS TIEPEMEHHBIMU U CHUCTEM
JIMHEWHBIX YPAaBHEHHUM C JBYMs MEpeMEHHbIMU. [IpumMepsl penieHus cucrem
HEJIMHENHBIX YPABHEHUH C JBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKiuM CriocoOOM.

HUucnoBble HEPAaBEHCTBA M MX CBOMCTBAa. HepaBEeHCTBO ¢ OIHOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBEeHCTB. JIMHEWHBIE HEpPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUMN

[Torsitne pynkmuu. O6macTh OnpeneneHus ¥ MHOKECTBO 3HAYCHHU (DYyHKITUH.
CrocoOsb1 3amanus QyHKITHHA.

I'padux ¢yskmumn. Urenue cBoiicTB ¢yHkimu mo e€ rpaduxy. I[Ipumepsr
rpadukoB GYHKIIHNA, OTPAXKAIOMUX peaTbHbIC MPOIECCHI.

OYHKIHUM, ONHUCHIBAIOIME TMPIMYIH0O U OOpaTHYI MNPONOPLMOHAIbHBIC
3aBHCHMOCTH, nX rpaduku. OyHkumn y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe
pellIeHUE YPAaBHEHUM U CUCTEM YPABHECHUM.



9 KUIIACC

Yuciaa v BbIYMCICHUS

PanvonansHble 4yMcia, HUppalMOHAIbHBIE YHCIA, KOHEUYHbIE U OECKOHEYHbIE
JeCATUYHbIE poOU. MHOXKECTBO NEHCTBUTEIBHBIX YUCEN, ACHCTBUTENIbHBIE UYHCIIA
Kak OECKOHEUHbIE eCATUYHBbIE TpoOu. B3auMHO 0JIHO3HAYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JI€HMCTBUTEIBHBIX YUCEII U KOOPIUHATHOM MPSIMOM.

CpaBHEHUE  JCUCTBUTENIBHBIX  YHUCEN, apu(pMETHUYEeCKue  JIeUCTBUS  C
NENCTBUTEIIBHBIMU YU CIIAMM.

Pa3mepbl 0OBEKTOB OKpY)XAlOUIETO0 MHpa, JJIMTEIBHOCTH TPOIECCOB B
OKpPY’KaroIIeEM MHpE.

[TpuOnuxénHoe 3HaAYEHUE BEIMYMHBI, TOUHOCTh NpuUOIMKeHUus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJIbTaTOB BEIYUCICHHIA.

YpaBHeHUsS M HEPABEHCTBA

JIuneliHoe ypaBHeHHUE. PerieHue ypaBHEHUM, CBOASIINXCS K TUHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOISAIIUXCS K KBaJIpaTHBIM.
buksanparHoe ypaBHeHue. IIpumepsl pelieHUs ypaBHEHUH TPETbed U 4YETBEPTOM
CTEINEHEN pa3IoKEHUEM Ha MHOXKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3ajaad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ OByMs MEpEeMEHHBIMU MU ero rpaduk. PemieHue cucrem AByX
JIMHEMHBIX YPAaBHEHUM C JBYMs IEPEMEHHBIMU. PelieHue cucrem IByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEHHOe, a Jpyroe — BTOpod cTeneHu. ['paduyeckas
UHTEpIIpEeTalys CUCTEMbl YPAaBHEHUH C IBYMS [IEPEMEHHBIMMU.

Perienrie TeKCTOBBIX 3a1a4 aareOpandecKuM CIiocoOoM.

HuciioBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM IepeMEHHOHM. Pemienuwe cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM TmepeMeHHOoW. KBaJpaTHele HEpaBEHCTBA.
I'paduueckass wHTEpHpeTansi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMU.

DOyHKUUA

KBagpatnunas ¢yskmus, e€ rpaduk u cBoiictBa. [lapabona, KOOpIUHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPUHU MTapabOIIbI.

I'padukn dyskmmit: y = kx, y=kx + b, y =k/x, y = x3, y =Vx, y = |x| , n ux
CBOMCTBA.

YuciioBbIE OCTAEA0BATEIBHOCTH M MPOrPEeCCUH

[loHsiTHE YHMCIOBOW MOCIEAOBATENBHOCTUA. 3aJlaHUE IOCIEJ0BATEIIbHOCTH
peKyppeHTHO# dopMynon u HopMyIoi n-To YiIeHa.

ApudmeTtnyeckass u reomerpudeckas mnporpeccur. Dopmylbl n-r0 UjeHa
apupMeTHIECKON U TEOMETPUUECKON TPOrPeCCUii, CyMMBbI MEPBBIX 71 YJICHOB.



N300pakeHne 4ieHOB apu(METUYECKOM U TEeOMETPUYECKOM Mporpeccuit
TOYKAMU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEHHBIM M DKCIIOHEHIMAJBHBIM POCT.
Ci10KHBIE IPOLICHTBHI.



INIJIAHUPYEMBIE PE3YJIBTATDI OCBOEHUA IHPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJibTaThl OCBOCHHUS IPOrpaMMbl y4eOHOTO Kypca «Anredpa»
XapaKTEPU3YIOTCH:

1) naTpnoTHyeckoe BOCIUTAHME:

IPOSIBJIEHUEM MHTEpECA K MPOILIJIOMY UM HACTOSIIEMY POCCUHCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOUIEHUEM K JTOCTHXKEHHUSIM POCCUMCKUX MaTEMaTUKOB U POCCUICKOMN
MaTEMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTUKEHUN B JPYTrUX HayKax U
NPUKIAIHBIX cPepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITMOJTHEHUIO OOS3aHHOCTEW Tpa)KAaHUHA W peaju3allid ero
npaB, IPEICTABIEHUEM O MAaTEMAaTHUYECKUX OCHOBaX ()yYHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SBJICHUH, MPOIEAYp TPaKJAHCKOro oOOIIecTBa (HampuMmep, BBHIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYXJCHHIO OSTHYECKUX MpoOIeM, CBA3AaHHBIX C
NPAKTUYECKUM  TMPUMEHEHUEM JOCTIKEHMH HayKH, OCO3HAHHEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM HA AaKTUBHOE Yy4YacTHE B PEUIEHUWUM NPaKTUYECKUX 3adad
MaTeMaTUYE€CKON HANpaBJIE€HHOCTH, OCO3HAHMEM BAXXHOCTM MAaTEMAaTHYECKOTO
oOpa3oBaHus Ha NPOTSHKCHUM BCEH JKU3HM Ui YCHEIIHOW MpodheCcCHOHATbHON
NESTEIBbHOCTA W Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM HHIMBHUAYATbHOM TPACKTOPUH OOpa30BaHUs W KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K  SMOLMOHAIIBHOMY M 3CTETUYECKOMY  BOCHPHUATHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3ajad, PELICHHWH, pacCyKIEHUH, YMEHHMIO BUJIETh
MaTeMaTH4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuel B JEATEIbHOCTH Ha COBPEMEHHYK) CHUCTEMY Hay4HBIX
IIPEACTAaBICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS 4YEJIOBEKA, MPUPOIBI U
o0miecTBa, TMOHMMAaHHEM MaTeMAaTUYeCKOM HayKu Kak c@epbl 4YeI0oBEUeCKOMn
NEeSATENbHOCTH, 3TAlloOB €€ Pa3BUTUS M 3HAYMMOCTH JUIsl Pa3BUTHUS LMBUIIM3ALNH,
OBJIAJICHUEM SI3BIKOM MATEMATHKHM M MaTE€MaTHYECKOW KyJIbTYpOH KakK CpeICTBOM
MO3HAHUS MHpaA, OBJIAJACHUEM MPOCTEUINMMHU HaBBIKAMHM HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOPMHUPOBAHME KYJbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU



TFOTOBHOCTBIO TMPHUMEHSITh MAaT€MAaTHYECKHE 3HaHUs B HWHTEpPEcax CBOErO
3I0pOBbsl,  BEJEHUA  310pOoBOro  oOpaza  XuU3HU  (3JOpOBOE  IHUTAHHE,
cOQJIaHCUPOBaHHBIA PEXHUM 3aHATUH W OTAbIXa, peryjspHas (¢usnueckas
aKTUBHOCTH), COOPMHPOBAHHOCTHIO HaBbIKa pe(IEKCUU, MPU3HAHUEM CBOETO IpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHE MaTEMaTUYECKUX 3HAHUU I pEeIIeHMs 3ajay B
00JIaCTH COXPaHHOCTU OKPYXKaroUlel cpe/ibl, JIaHUPOBAHUS OCTYIKOB M OLEHKHU MX
BO3MOXHBIX TOCJIEJICTBUN I OKpYXalolleld Cpelnbl, OCO3HAHUEM TIJI00AIBHOIO
XapakTepa HKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTanmms K M3MeHSIIOIIMMCH YCJIOBUSIM COUMAJIbHOW W NPHPOIHOI
cpeabl:

TFOTOBHOCTBIO K JIEUCTBHUSIM B YCIOBUAX HEONPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO JAESTeNIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y APYTUX JIOACH, IpHUOOpeTaTh B COBMECTHOM JEATEIHLHOCTH HOBBIE
3HAHMSI, HABBIKK M KOMIIETEHIIUU U3 OMbITA IPYTHX;

HEOOXOJMMOCThIO B  (DOPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
dbopMynHpoBaTh MU, TOHATHS, THUIOTE3bl 00 OOBEKTAX U SBICHUSX, B TOM YHUCIE
paHee  HEM3BECTHBIX, OCO3HaBaThb  Je(PUIMTHI  COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPEOYIOIIUNH KOHTPMEpP, KOPPEKTUPOBAaTh INPUHUMAaeMble
pelieHuss M JAeWCTBUA, (QOPMYIUPOBAaTH M OLEHUBATh PUCKU M TOCIEACTBHUA,
(bopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIEe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBUA:

e BBISABISATh M XAPAaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MATEMATHYECKUX
O0OBEKTOB, TOHATHUMA, OTHONICHHH MEXIY TMOHATHIMH, (HOPMYyITUpOBATH
ONpeNesicHUs]  MOHSTHM,  YCTaHABIMBAaThb  CYUIECTBEHHBIM  IMpHU3HAK
KiIaccu(UKaIi, OCHOBaHUS IJisi OOOOIIEHWS W CPAaBHEHUS, KPUTEPHUH
IPOBOJIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYTUPOBATH H  TPEOOPA3OBBIBATH  CYKIACHUS:
yTBEPAUTEIbHBIE U OTPULATEIbHbIE, €JAUHUYHbIC, YacTHble M OOIIUe,
YCIIOBHBIE;

e BBISBISATh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (bakTax, JAHHBIX, HAOIIONCHUSAX U YTBEPKACHUSAX, MpeajiaraTb KpUTEpUu
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUM;



JenaTh BBIBOJbI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

pa30bupaTh JOKa3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKICHHH (TpsIMble U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSATEIBHO HECJIOXKHBIE JOKa3aTeabCTBA
MaTeMaTU4YeCKuX (AKTOB, BBICTpAaMBaTh APrYMEHTAlUIO, [PUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh CcHoco0 pemieHus y4yeOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHMs, BbHIOMPATh HaumOoJee MOAXOAAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciien0BaTeIbLCKNE JEHCTBUS:

UCIIOJIB30BaTh BOMPOCHl KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopmynupoBaTh BOMPOCHl, (UKCUPYIOLIME MPOTUBOpEUYUE, MpoodsIemMy,
CaMOCTOSATEJIbHO ~ yCTAaHaBIMBATh HCKOMOE U JaHHOe, (OpMHUPOBATh
TUIIOTE3Y, apTYMEHTUPOBATH CBOIO MO3UIUIO0, MHEHUE;

OPOBOAUTH IO CAaMOCTOSTEIBHO COCTAaBJIECHHOMY IUIAHY HECJIOXHBIM
AKCIIEPUMEHT, HEOOIbIIIOE HCCIIEIOBAHUE TI0 YCTAHOBIECHUIO OCOOEHHOCTEH
MaTEMaTHYECKOr0 OOBEKTA, 3aBUCUMOCTEN 0O0BEKTOB MEXAY COOOM;
CaMOCTOATENHHO (POpMyNIHpOBaTh O0OOIIEHUS U BBIBOJBI IO pe3yjbTaTam
NPOBEIEHHOTO HAOJIOACHUS, WCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 000OIIEHU;

IPOTHO3UPOBATH BO3MOXHOE pa3BUTHE IMpOLECCa, a TaKKE BbIABUTATH
IPEATIOIOKEHUS O €0 Pa3BUTUH B HOBBIX YCIIOBHUSAX.

Pab6ora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HW30BITOYHOCTH WHGOpMAIMH, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHU 3a/1a4K;

BbIOMpATh, AaHAIM3UPOBATH, CHCTEMATH3UPOBATH W HHTEPIPETHUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IpeICTaBICHNUS;

BBEIOMpaTh (GOpMy MpeicTaBIeHHS HWHQOpMAaMKM H  WILIIOCTPUPOBATH
perraemMbie 3aJayd  CXEMaMH, JMarpaMMmMamMu, HWHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMHPOPMAIMH TIO KPUTEPUAM, MPEII0KEHHBIM
yuuTesIeM Wik cPOopMyIUPOBAHHBIM CAMOCTOSATEIHHO.

KomvmyHuKkaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1elCTBUS:

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeISIMUA OOUIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAa)KaTh CBOIO TOUKY 3PEHHS B
YCTHBIX W NHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS
3a7]a4M, KOMMEHTUPOBATh MOJYYEHHBIN PE3YJIbTaT;

B X0/i¢ 0OCYXJICHHsI 3a/1aBaTh BOIIPOCHI MO CYIECTBY OOCYKIA€MOIl TEMBI,
npoOJieMbl, periaeMoi 3alaud, BbICKA3bIBaTh WJAECH, HAIEJICHHBIE HA MOUCK
pELICHUS, CONIOCTABIIATh CBOU CYXIEHUS C CYKJICHUSMH IPYTUX YYACTHUKOB



nuanora, OOHApyXUBAaTh pa3IM4Me U CXOACTBO MO3UIUNA, B KOPPEKTHOM
dbopme hopmMyIUpOBaTH pa3HOTIACHS, CBOM BO3PAXKEHUS;

e TMPEACTABIATh PE3yJbTaThl PEIIECHUS 3a/1a4H, YKCIIEPUMEHTA, UCCIEI0OBAHNUSA,
MIPOEKTA, CAMOCTOSITENIbHO BbIOMPATh (hOpMaT BBICTYIUIEHHS C YYETOM 3a]1ay
pe3eHTAMU U 0COOCHHOCTEN ayIUTOPHH;

e TIOHMMAaTh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIWBUAYaJTbHOU
paboTHI MPHU pPElICHUN YUeOHBIX MATEMATHUYECKUX 3a/1a4;

e TMPUHUMATH LIE€Jb COBMECTHOW JEATEIBbHOCTH, IUIAHMPOBATH OPraHU3aIUIo
COBMECTHOW pabOThl, pacnpenensTb BHIbBl padoT, JA0roBapuUBATHCH,
o0CyXJlaThb MpolecC U pe3yJbTaT paboThl, 00001ATh MHEHHS HECKOJIbKUX
JIIOICH;

e y4acTBOBaTh B TIpynmnoBbiXx ¢opmax paboTbl (0OCyxkaeHus, oOMeH
MHEHMSIMU, MO3TOBBIC IITYPMBI U APYTHE), BBITIOIHATH CBOIO YacTh PabOTHI U
KOOPJMHUPOBATH CBOU JEUCTBUS C APYTUMU 4YJI€HAMU KOMaHJbI, OIICHUBATh
KaueCcTBO CBOETO BKJIaga B  OOHmMH  MPOAYKT TIO  KPUTEPHUSM,
c(hopMyJIMPOBAaHHBIM YUYaCTHUKAMH B3aHUMOACHCTBHUSI.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

e CaMOCTOSITENIbHO COCTaBJATH IUJIaH, AJITOPUTM peUIeHUs 3aaaud (WM €ro
4acTh), BBIOMpPATh CHOCOO PpEIICHHS C YYETOM HMMEIONIMXCS PECypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTHpOBaTh M  KOPPEKTUPOBATh
BapUaHTHI PEIICHHUM ¢ y4ETOM HOBOM MH(pOPMALIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BIIQJIETh CIIOCOOAMU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS Tpoliecca U pe3ybTara
peuieHns MaTeMaTUYECKOU 3aauH;

e TMPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IPU PELICHUU 3a7auH,
BHOCUTh KOPPEKTHBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJIEHHBIX OIIUOOK, BRISBICHHBIX TPYIHOCTEH;

e OILICHMBAaTh COOTBETCTBUE PE3yJbTaTa ACATEIbHOCTU IMOCTABICHHOW LIENU U
YCIOBUSAM, OOBSICHATh MPUYUHBI JOCTWIKEHUS WU HEJOCTIDKCHHS IIeIH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydenus B 7 Kjaacce OOyYalOIIUMNCS TOJYYUT CIECAYIOITHE
MpeIMETHBIE PE3YIbTAThI:

Yucsaa v BbIYUCICHUS

BeITToTHATH, coYeTass yCTHbIE M NHCBMCHHBIC NPHUEMBI, apu(PMETHUYCCKHEC
TEUCTBUS C PAIMOHAJIBHBIMU YHCIIAMM.



HaxonuTh 3HaueHUs] YUCIOBBIX BBIPAKECHHUM, NPUMEHSATH Pa3HOOOpa3HbIC
crocoObl ¥ TPUEMBI BBHIYMCIICHUSI 3HAYEHUM APOOHBIX BBIPAKEHUH, COIEpIKalInX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTh OT OOHOM (hOpPMBI 3amuCU yuced K Jpyroil (mpeoOpa3oBbIBATH
JNECATUYHYIO IpoObh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YaCTHOCTHU
B 0€CKOHEYHYIO JCCATUYHYIO IPOOBb).

CpaBHUBATH U YIIOPSIOUYUBATH PAllMOHAJILHBIC YUCIIA.

OKpyrIJsTh yncna.

BbINOMHATh NMPUKUIKY W OLEHKY pe3yJibTaTa BBIUUCICHUM, OLICHKY 3HAYCHHUI
YUCJIOBBIX BBbIPOKCHUW. BBINMONHATH ACHCTBUS CO CTENEHAMH C HaTypaJbHBIMU
MOKa3aTEeJSIMHU.

[IpuMeHsATh TPU3HAKK JETUMOCTH, PA3JI0KEHUE HAa MHOXKHUTEIN HATypaJbHBIX
YHUCEN.

Pemate mpakTUKO-OpPUEHTHUPOBAHHBIE 3a7a4M, CBS3aHHBIE C OTHOIICHUEM
BEJIMYUH, TMPOTMOPIMOHATIBHOCTHIO BEJIWYWH, TMPOICHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl pelieHus: 3a7ad C y4€TOM OTPaHMYCHMM, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpanvecKne BbIpasKeHHU s

Hcnons3oBaTh anreOpanvecKyo TEPMHUHOJIOTHIO M CUMBOJIUKY, TPUMEHATH €€ B
npolecce OCBOCHHs y4eOHOr0 MaTepuaa.

HaxomuTe 3HaueHusi OyKBEHHBIX BBIPAKECHUU TMpU 3aJaHHBIX 3HAYECHHUAX
IEPEMEHHBIX.

BrimonHaTs nmpeoOpa3oBaHusl 1IEOTO BBIPAKEHHS B MHOTOWIEH NPUBEIECHUEM
MOTOOHBIX CJIaraéMbIX, PACKPBITHEM CKOOOK.

BbINONHAT YMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHa Ha
MHOTOWIEH, TPUMEHTH (POPMYIIbI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

Ocy1iecTBasATh Pa3lOKEHHE MHOTOYWIEHOB HAa MHOXKHUTEIM C I[OMOUIBIO
BBIHECEHHS 32 CKOOKM OOIIEro MHOXKUTENS, TPYIIIUPOBKU CIAaraeMbIX, TPUMEHEHUS
dbopMyI COKpaEHHOTO YMHOKECHHUS.

[TpumensTh mpeoOpa3oBaHUs MHOTOYJICHOB JIJIsl PEMICHUSI Pa3IUYHbIX 3a]a4 U3
MaTeMaTUKH, CMEXHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATYpaJbHBIMU TOKA3aTEISIMUA IS
npeoOpa3oBaHusl BEIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeliHBIE ypaBHEHHS C OJHOM NEPEMEHHOM, NPUMEHSS IpaBuia
repexo/ia OT UCXOAHOTO YPaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsTh, sBisieTcs u
YHUCJIO0 KOPHEM YpaBHEHUSI.

[IpumensaTh rpaduyeckue METOJbl IPU PELICHUH JIMHEWHBIX YpaBHEHUU U UX
CUCTEM.

[logOupars mnpumepbl NHap 4YUCEN, SBISIOMIUXCS PEUICHUEM JIMHEWHOIO
YpaBHEHHUSI C ABYMS IEPEMEHHBIMHU.



Ctpoutb B KOOPAMHATHOM IJIOCKOCTH T'paUK JUHEHHOrO ypaBHEHHS C JBYMS
MEPEMEHHBIMHU, MOJB3YSICh TPaQUKOM, IPUBOJUTH MPUMEPHI PEIICHUSI YPABHEHHUS.

Pemiath cuctembl IBYX JIMHEWHBIX ypaBHEHUU C JBYMsS MEPEMEHHBIMH, B TOM
quclie rpauuecKu.

CocTaBisaTh W pemarb JUHEHHOE YpaBHEHHE WM CHCTEMY JIMHEHHBIX
YPaBHEHHMI O YCJIOBUIO 3aJauM, HHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM
3a71a4y IIOJIy4YEHHBIN PE3yJIbTar.

DyHKUUH

N300paxath Ha KOOPJAWHATHOW MPSMOUM TOYKH, COOTBETCTBYIOLIWE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbl, 3aIIUCHIBATh YMCIOBBIE NMPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OtmeyaTh B KOOPAMHATHOW TUIOCKOCTHM TOYKHM MO 3aJaHHBIM KOOpJWHATaM,
CTpOUTh Trpadukyu TUHEHHBIX QYyHKIUN. CTpouTh rpaduk PyHKIMHU Y = [X|.

OnuceiBaTh € MNOMOILIBIO (PYHKIMH HM3BECTHbIE 3aBUCHMOCTH  MEXIY
BEJIMYMHAMHU: CKOPOCTb, BpEeMs, pAaCCTOSHUE, I1I€HA, KOJUYECTBO, CTOMUMOCTb,
IPOU3BOJUTEIBLHOCTD, BpeMsl, 00bEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuit crnoco® NpencTaBICHUS M aHanM3a HH(oOpMaIuwu,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPAPUKOB PEATbHBIX MPOIIECCOB U
3aBUCUMOCTEN.

K xonmy oOyuenns B 8 KJacce oOOydJaromuicsl TMOJYYHT CIETYIONINE
IPEAMETHBIE PE3YJIbTATHI:

Yucaa v BHIYMCICHUSA

Hcnonp30BaTh HavallbHbIE TNIPEACTABICHUS O MHOXKECTBE JAEHCTBUTEIBHBIX
yucen JJs CPAaBHEHUS, OKPYIJIEHUS W BBIYHMCICHHM, M300pa)kaTh AEHCTBUTEIbHBIE
YHCJIa TOYKAMUA Ha KOOPJIMHATHOM MPSIMOM.

[IpumensaTy TOHATHE apU(PMETHUECKOTO KBaIpaTHOrO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCHOJB3YysSd MPU HEOOXOJUMOCTH KaIbKYJISTOP, BBINOIHATH
npeoOpa3oBaHus BBIPAKEHUI, COIEpKAUIMX KBAJApPATHbIE KOPHU, HCHIOJIb3YS
CBOWCTBa KOPHEM.

Hcnonp3oBaTh 3amucu OOJBIIMX M MAJIBIX YHUCEI C IOMOILIBIO JIECITUYHBIX
npobeit u creneneit yucia 10.

AJireOpanvecKne BbIpasKeHU s

[IpuMeHsAT, MOHATHE CTENEHHM C  I[EJbIM  [0Ka3aTelieM, BBIIOJHSITh
npeoOpa3oBaHus BRIPAXKEHHI, COIEPIKALUX CTETICHH C LENBIM TIOKa3aTeeM.

BbINONHATH TOXKJIECTBEHHBIE MPEOOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUM Ha
OCHOBE TPaBUJI JICUCTBUI HAaJl MHOTOWICHAMH U aJITeOpandeCKUMH TPOOSIMH.

PacknaapiBaTh KBaApaTHBIN TPEXUIEH HA MHOXKUTEIH.

[TpumensTh mpeoOpa3oBaHUs BBIPAKECHHUU JJIsI PELICHUs] PAa3IU4HBIX 33a/ad U3
MaTeMaTUKU, CMEXHBIX TPEAMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS 1 HEPABEHCTBA



Pemate nuHeliHBbIE, KBaJpaTHbIC YPaBHEHUS W PALUOHAIBHBIE YpPaBHEHHS,
CBOJIAIIMECA K HUM, CUCTEMBI JIBYX YPaBHECHUH C JIByMS IEPEMEHHBIMM.

IIpoBOOUTE MPOCTEHIINE MCCICAOBAHUSA YPAaBHCHUW U CUCTEM YpPaBHEHUH, B
TOM YHCJIE€ C MPUMEHEHUEM TpaUuecKux npe/icTaBiIeHui (yCcTaHaBIMBAaTh, UMEET JIU
ypaBHEHHUE WM CUCTEMa YPaBHEHUN PEIIECHUsI, €CJIM UMEET, TO CKOJIBKO, U TIpoyee).

[lepexonuth OT cjaoBecHOM (HOPMYIUPOBKU 3aJauu K €€ anredpandeckou
MOJIEJIM C TIOMONIBIO COCTABJICHUS YPAaBHEHUsS WJIM CHUCTEMbl ypaBHEHHUI,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJYYEHHBIA pE3yJIbTaT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHMS, OLICHKH, PEIIATh
JMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U MX CUCTEMBI, J1aBaTh TpaUUIECKyIO
WJUTIOCTPAIIMIO MHOYECTBA PEUICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[Tonumatre ¥ HWCHOJIB30BaTh (PYHKIIMOHAJBHBIE TIOHSATHUS W SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O03HAUCHMS), OMpEeAC/sITh 3HaueHHWe (QYHKIMU IO 3HAYCHUIO
apryMeHTa, OnpeessaTh CBOMCTBA GYHKIMU 10 €€ Tpaduky.

CrpouTth rpaduku JIeMEHTaAPHBIX PYHKIIUN BUA!

y=kix,y=x2,y=x3,y=[x|,y = VX, OIICHIBATH CBOMCTBA YHCIIOBOI byHKIIIN
o e€ rpaduxy.

K xoniy oOyuennss B 9 kiacce oOOydYaroOmUMiCs TMOJYYUT CIETYIONINE
PEAMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTCHUSA

CpaBHUBAThH U YIIOPSAAOUYMBATH PAMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

Brimonnats apudMerndeckue ASUCTBUS C PAllMOHATIBHBIMHU YHCIIAMH, COYETast
YCTHBIE U MHCbMEHHBIE MPUEMBI, BBINOJHITh BBIYUCICHUS C HPPALUOHAIBHBIMU
YHUCIIaMHU.

HaxonuTe 3HaYeHUsT CTENEHEN C LEJIBIMU ITOKA3aTEISIMA U KOPHEW, BBIYUCIIATH
3HAYEHUS YUCIOBBIX BBIPAKEHHUI.

OKpyryisiTh  I€MCTBUTEIBHBIE YHCIA, BBINOJIHATh MPUKUAKY pe3yJibTaTa
BBIUMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeliHbIE M KBaJIpaTHbIE YPAaBHEHHMS, YPABHECHUS, CBOASIIMECS K HUM,
MpocTeime APOOHO-pALIMOHAIBHBIE YPABHEHUSI.

Pemate cucTEMBl IBYX JMHEWHBIX YPAaBHEHHUW C JABYMs MEPEMEHHBIMU H
CHUCTEMBI IBYX YPaBHECHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIICTCS JIMHEUHBIM.

Pemates TekcTOBBIE 3ajauM  anreOpanyecKuM CIOCOOOM € TIOMOIIBIO
COCTaBJICHUSI YPABHEHHUS UM CUCTEMBI JBYX YPABHEHUH C IByMS IEPEMECHHBIMU.

[IpoBOIUTE MPOCTEUIINE WMCCIEAOBAHUS YPABHEHWW W CUCTEM YPaBHECHHUH, B
TOM YHCIIE C TPUMEHEHHEM rpadUIecKuX MPeACTaBICHNN (YCTaHABIUBATh, UMEET JIN
ypaBHEHHE WK CUCTEMA YPABHEHUM pEIlICHUSs], €CIIU UMEET, TO CKOJIBKO, U IIpoUee).



Pemiate nuHeWHBIE HEpPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkaTh
pEelLIEHUE HEPABEHCTB HA YMCIOBOW NPSAMOM, 3alMChIBATH PELICHUE C MOMOILIBIO
CUMBOJIOB.

Pemarts cucTteMbl TUHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO, U300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YMCIIOBOM
NPSIMOU, 3aIIUCBIBATh PELICHUE C TTIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELICHUH PA3JIMYHBIX 3a7a4.

DyHKUUH

Pacno3naBath (QyHKIMM W3y4YeHHBIX BHJIOB. I[loka3piBaThb CXEMaTUYECKHU

pacnoioKeHre Ha KOOPJIAWHATHOM MIIOCKOCTH rpaduKkoB QyHKIUN Buaa: y = kx, y =
kx+b,y=k/x,y=ax2+bx+c, y=x3,y= VX, y = |x|, B 3aBUCHMOCTH OT 3HAUCHUI
K03 (HUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIUH.

Ctpoutrb M u300pakaTb CXEMaTUYECKH TpadUKu KBAAPATUYHBIX (PYHKIUH,
OINMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIMH MO UX Tpadukam.

PacnioznaBaTh KkBagpaTH4Hy0 (YHKLIHIO 1O (OpMyse, TPUBOJIUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIUN U3 peatbHOU KU3HU, PUIUKH, TEOMETPUH.

YucsioBble MOCI€10BATEIbHOCTH U POrpeccum

Pacno3HaBaTh apu(MeTHUYECKYI0 U T€OMETPUUECKYIO MPOTPECCUM MPU Pa3HBIX
croco0ax 3a1aHusl.

BBINONHATE  BBIUMCIEHHS C  HCIOJIB30BaHMEM  (oOpMya n-ro  4jieHa
apu(MeTn4ecKol U TeOMETPUUYECKON MTPOrpeccuii, CyMMBbI IIEPBBIX N UJIECHOB.

N300paxaTb wWIEHBl IOCIEIOBAaTEIIBHOCTH TOYKAaMH Ha KOOPJIWHATHOU
IUIOCKOCTH.

Pemarte 3a1aun, cBA3aHHbBIE C UUCIOBBIMH I1OCIIEI0BATEIBHOCTSMHU, B TOM YHUCIIE
3aJaud U3 peaJbHOM KHU3HU (C MCIOJIb30BAHMEM KAJIBKYJIATOPa, LUPPOBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| Yucna u BeUUCICHUS. ParnoHanbpHbIe 75 | bubmmoreka [{OK
quciia https://m.edsoo.ru/7f415690
2 AnrebpandecKkue BbIpaKeHHs 27 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b90
3 VYpaBHEHHUS U HEPABEHCTBA 20 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b690
bu6mmoreka [IOK
4 K . D 24 1
OOPAMHATEL H rpaguic. DyHKLi https://m.edsoo.ru/7€415b90
bu6mmoreka [IOK
3 Hosropetiite 1 0Gobuwerne 6 ! https://m.edsoo.ru/7£415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 5 0




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 brbnmorexa [TOK
https://m.edsoo.ru/7f417af8
) Yucna u BeruncieHnst. CTeneHs ¢ 1eIbIM 7 bubmmoreka [IOK
IoxasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEHHUS. 5 1 bubnuoreka [IOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKEHHUSL. 15 1 bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBanpaTHbie 15 1 bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 12 1 nommotexa [
https://m.edsoo.ru/7f417af8
8 @®yukuuu. OCHOBHbBIE IOHATUS 5 bubmnorexa [IOK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 o 4 9
YHKIH. HHCIIOBHIC GYHKINMH https://m.edsoo.ru/7f417af8
10 [ToBTOpeHue u 060061IeHNE 6 1 bubmmorexa [TOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
| Yucna v BeluncieHus. JleicTBUTENbHBIE 9 bubnuoreka [JOK
4yHcna https://m.edsoo.ru/7f419d08
) YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 | bubnuorexa [JOK
OJIHOY ITEPEMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
b K
4 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 16 1 nommorexa 110
https://m.edsoo.ru/7f419d08
5 Dynxmun 16 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 q 15 1
HCTIOBBIC HOCICAOBATEIILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» AnreOpa, 8 kinace/ Konsarun FO.M., Tkauea M.B., ®enoposa H.E. u apyrue,
AxkmmonepHoe odmiectBo «M3matensctBo «lIpocBemnienue»
» Anrebpa, 9 knacc/ Konsarun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,

AKI_[I/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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