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MHNOACHUTEJBbHAS 3AIINCKA

PaGowas mporpamma mo y4yeOHOMY Kypcy «AnrebOpa» Ha YpOBHE OCHOBHOTO OOIIETo
oOpazoBanus pazpadoTana B cooTBeTcTBUHU ¢ TpeOboBanusiMu OI'OC OO0, yTBEpKIESHHOTO PHUKA30M,
MunuctepctBa mnpocsenieHusi Poccuiickoit ®@enepamuu ot 31.05. 2021 roma Ne 287 (B penakiuu
npukaza Munuctepctsa npocseiieHus: Poccuiickoit denepamuu; ot 18.07.2022r. Ne 56801 22.01.2024
r. Ne 31); Ha ocHoBe DenepanbHON pabodeld MPOrpaMMBI OCHOBHOTO OOINEro 00pa3oBaHUs IO
MareMaTtuke (0a30BbI ypoBeHb) (s 5-9-X KiaccoB 0Opa3oBaTENbHBIX OpraHU3aIuil), ¢ y4€Tom
paboueit mporpammsl Boctiutanus MBOY COILL Nel.

Anrebpa sBISETCS OJHMM M3 OINOPHBIX KYypCOB OCHOBHOIO o00IIero oOpa3oBaHUS: OHa
o0ecreynBaeT W3y4e€HUE APYTUX [UCUUIUIMH, KaK €CTECTBEHHO-HAY4YHOIO, TaK M T'yMaHHUTapHOIO
IIUKJIOB, €€ OCBOEHHE HEOOXOIMMO Il MPOAOJDKEHHS OOpa3oBaHMs M B IOBCEAHEBHOM  JKU3HHU.
PazButne y  oOy4arommxcs  HAYYHBIX  TPEJACTABICHUH O MPOUCXOKIACHHH W CYIIHOCTH
anreOpanyeckux abCTpakiMii, cocode OTpaKeHUs MaTEeMaTHUYECKOM HayKoW sIBICHHMH W MPOLIECCOB B
pHUpoJie ¥ OOIIECTBE, PO MAaTEMaTHUYECKOTO0 MOJEIMPOBAHUS B HAyYHOM IMO3HAHUM U B MpPaKTHKE
CHOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHMPOBO33PEHHMS M KayeCTB MBILIUICHUS, HEOOXOIMMBIX
JUIA ajanTalud B COBpeMEHHOM IndpoBoMm obOmiectBe. M3ydeHue anreOpbl oOecrieunBacT pPa3BUTHE
yMEHHsI HaONIOAaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JEWCTBUA U BBIBOJBI, (HOPMYIHPOBATH
yrBepkaeHus. OcBoeHue Kypca anreOpbl oOecreyuBaeT pPa3BUTUE JIOTUYECKOTO  MBIIUICHUS
oOyyaroluxcs: OHM HCIHOJB3YIOT JEIyKTHBHbIE M WHIYKTHBHBIE pacCyKIeHUs, 0000IIeHne u
KOHKpeTH3aIuio, adctparupoBanue u aHaimoruto. OOydeHue anreOpe mpeamnosaraeT 3HAYUTEIbHBINA
00BEM CaMOCTOSITENIBHON AESITENbHOCTH O0Yy4aloUIMXCs, MO3TOMY CaMOCTOATEIbHOE pEeLIeHUE 3a/ady
SBIISICTCS peau3alell AeaTeIbHOCTHOTO IPUHIUIIA 00 yIeHHUS.

B ctpykType mporpammel yuyeOHOro Kypca «Anredpa» Aisi OCHOBHOTO oOiero obpazoBaHus
OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOINYECKUE JIMHUHU:

«Yucna v BBIYUCICHUSY, «AJIreOpandeckue BoIpaKEHUs», « Y paBHEHUS U HEPaBEHCTBAY,

«Dyuknuny. Kaxnas U3 3TUX CcOAEp:KaTeNbHO-METOAMYECKUX JIMHHUNA pa3BUBAETCS HA MPOTSHKEHUU
TPEX JIET M3YYeHUs Kypca, B3aUMOJICHCTBYS C JPYIMMH €ro JUHHAMHU. B Xone m3ydeHus y4eOHOTO
Kypca o0y4JaronumMcsl MPUXOJUTCS JOTHYECKH PACCYKIaTh, HCTIONb30BATh TEOPETUKO-MHOKECTBEHHBII
S3bIK. B CBSI3M € 3THM B TIporpaMMmy ydeOHOTo Kypca «Anredpay BKIIOUYEHBI HEKOTOPHIE OCHOBBHI
JIOTUKU, TIPEJCTABICHHbIE BO BCEX OCHOBHBIX pasleiax MaTeMaTHYeCKOro OO0pa3oBaHHs W
CHOCOOCTBYIOIIME OBJIAJIEHUIO O0YYarOUIMMUCS OCHOB YHHBEPCAJIBHOIO MAaTE€MaTH4ECKOro S3bIKa.
ConepxaTenbHOM M CTPYKTYpHOH OCOOEHHOCTBIO Y4YeOHOro Kypca «Anredpa» SBISETCS €ro
MHTETrPUPOBAHHBIN XapaKTep.

Conepxanune nuHUU «Yucna ¥ BBIYUCICHUS» CIY)KUT OCHOBOHM I JANbHEWUINETO W3YYCHHS
MaTEeMaTHKH, CIOCOOCTBYET pa3BUTHIO y OOYYalOUIMXCS JIOTUYECKOTO MBILIUIEHUS, (HOPMHUPOBAHUIO
YMEHHSI TIOJIb30BAThCS AITOPUTMAMH, a TAKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX
Il TIOBCETHEBHOW >KM3HU. Pa3BuTHe TMOHATHS O 4YHCJI€ Ha ypPOBHE OCHOBHOTO  OOIIETO
o0pa3oBaHUSl CBSI3aHO C PAMOHAIBHBIMH W UPPAlMOHANBHBIMU YUCIaMH, (QOpMHpOBAaHUEM
NPEACTABICHUI O JEHCTBUTEIBHOM 4YHUCIE. 3aBEpIIEHUE OCBOCHUS YHWCIOBOM JIMHWUM OTHECEHOK
cpenHemMy o01eMy 00pa30BaHUIO.

CopgepxaHue JBYX alreOpandecKux JIMHUNH — «ANTeOpandecKue BBIPAKEHUS) U
«YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Yy OOYYAIOMIMXCA MaTeMaTHYEeCKOTro
arrapara, H€O6XOI[I/IMOFO AJid pelICHUA 3aaa4 MaTCMaTUuKH, CMCKHBIX HPCAMETOB U IIPAKTHKO-
OpUEHTHPOBAaHHBIX 3a7ady. Ha ypoBHe OCHOBHOroO o00mero oOpa3oBaHHs Y4eOHBI MaTepuanl
TPYIIUPYETCS] BOKPYT pallMOHAIBHBIX BBIPOKECHHUN. ANreOpa JEMOHCTPHPYET 3HAUYCHUE MATEMaTHUKH
Kak si3bIKa ISl OCTPOCHUS] MaTEMaTUYECKUX MOJIEel, ONMMCaHusl MPOLECCOB U SIBICHUM peanbHOTro
mupa. B 3amaun o0ydenust anredpe BXOAAT TakKe NajJbHEHITIee pa3BUTHE aJITOPUTMHUYECKOTO MBITIICHUS,
HEOOXOJIMMOT0, B YACTHOCTH, I OCBOSHHSI Kypca HH(OPMATHKH, U OBIIAJICHUE HABBIKAMU JISTyKTUBHBIX
paccyxnenuii. [IpeoOpa3oBanue CHMBOJBHBIX (OPM CIOCOOCTBYET PAa3BUTHIO BOOOpaKEHWS,
CIIOCOOHOCTEH K MAaTEMaTUYECKOMY TBOPUECTBY.



Copepxanne (QpyHKIMOHATBHO-TPAQUUECKON JTUHUM HallEJICHO Ha IMOJTy4YeHHEe OOydYarolUMUCS
3HaHUH O QYHKIUSAX KaK BaKHEHWIIEH MaTeMaTHYeCKOW MOAENH IS OMHCAHHWS W HCCIIEIOBaHMS
pa3HOoOOpa3HBIX MPOILIECCOB U SABJIECHUHN B MpHUpojae U oOmiectBe. M3yueHue matepuana CrocoOCTBYET
pa3BUTHIO y OOYyYaroIIMXCS YMEHHUS HCIONb30BaTh PA3IMYHBIC BBIPA3UTEIbHBIE CPEICTBA SI3bIKA
MaTeMaTHUKd — CIIOBECHbIC, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKIaA B (OpMUPOBAHUE
NPECTaBICHUN O POIMMATEMATUKN B PA3BUTHH LIMBUIM3AINU U KYJIbTYPBIL.

CormacHo y4eOHOMY MUlaHy B 7-9 Kiaccax wm3ydaeTcs y4deOHBIM Kypc «AnreOpay», KOTOpBIH
BKJIIOYAET CJIEYIOIME OCHOBHBIE pa3fiebl cojepkaHus: «Hucna u BbIUUCICHUS», «AnreOpanydeckue
BBIpQXKCHHS», «YPaBHEHUS U HEPABEHCTBAY,

«DyHKIUUY.

OOmee umcno YacoB U M3ydeHHs yueOHOro Kypca «Anredpa» — 306 wacoB: B 7
kiaacce — 102 uvaca (3 ygaca B Hememo), B 8 kimacce — 102 gaca (3 yaca B Hemeno), B 9 kiacce — 102
gaca (3 yaca B HEJICITIO).

COJAEP)KAHUE YYEBHOTI'O KYPCA «AJITEBPA»
7 KIIACC

Yucia v BLIYUCJIEHAA

JlpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, TIEPEX0]] OT OJHOM (OpMBI 3amucu Ipodeii k aApyroi. [TonsTue
panMoOHAIIFHOTO YHCIIa, 3aHCh, CPABHEHHE, YIIOPSAA0YMBAHUE PAIIHOHATBHBIX Yiced. ApupMETHIECKIE
JeMCTBUS C palliOHAILHBIMU YnciiaMu. Penenne 3a1a4y U3 peanbHON NPaKTUKK Ha 4acTH, Ha ApoOu.
CreneHb C HaTypaJbHBIM ITOKa3aTeleM: OIpelesieHHe, NpeoOpa3oBaHUE BBHIPAKEHHH HA OCHOBE
oTipeieNieH s, 3amuch Oonbmmx yuceln. [IporeHTsl, 3amuch MPOIEHTOB B BUJE JIPOOH U IpOOH B BUJIE
NpoLEHTOB. Tpu OCHOBHBIE 3a7]aull HATIPOLICHTHI, PEIICHHE 33/1a4 U3 PEaIbHOM MPAKTUKH.

[IpumeHeHne NPU3HAKOB JIETMMOCTH, Pa3I0KEHNE Ha MHOKUTEN HATypalIbHBIX YHMCEll.

PeanpHbIe 3aBUCHMOCTH, B TOM YHCJIE TIpsiMast ¥ 00paTHAst TPONOPIMOHATEHOCTH.

AJiredpanyecKkue BbIpaKeHU s

HepeMeHHBIe, YHCJIOBOC 3HAUCHHUE BBIPAKCHUSA C nepeMeHHoﬁ. HOHyCTI/IMI)Ie 3HAYCHHA TICPEMCHHBIX.
[IpencraBnenune 3aBUCUMOCTH MEXAY BeJIMUYMHAMU B Buae ¢GopMynbl. Beruucienus mo ¢opmynam.
[Ipeobpa3oBanue OyKBEHHBIX BBIPAXXEHUI, TOXIECTBEHHO paBHbIE BBIPAXKEHUS, IpaBUIIa
npeoOpa3oBaHusl CyMM M IPOU3BEJCHHUN, NpaBHIIa PACKPHITUS CKOOOK M TPUBEACHHUS MOAOOHBIX
CJIaraeMblX.

CBolicTBa CTENEHU C HaTypaJIbHBIM IMOKAa3aTCJICM.

OnHounensl M MHorouwieHsl. CreneHb MHorowieHa. CroxeHue, BBIYMTAHUE, YMHOXKEHUE
MHOI'O4JICHOB. q)OpMy.TII)I COKpaIlIéHHOFO YMHOXCHUA: KBaApaT CYMMBI M KBaJparT Pa3HOCTH.
dopmyna pa3sHOCTH KBaApaToB. Pa3inokeHWe MHOTOWIEHOB HAa MHOXKUTEIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHE, KOpEeHb YPaBHEHUsI, IpaBHiIa MPeoOpa30BaHusl YpaBHEHHS, PABHOCHILHOCTh YPaBHEHUH.
JIuHeitHOE ypaBHEHHUE C OJTHOM MEPEMEHHOM, YUCIIO KOPHEN JIMHEWHOTO YPABHEHU S, PEILICHUE JIMHEHHBIX
ypaBHeHuil. CocTaBiIeHUE YpaBHEHUI IO YCIOBMIO 3ahaud. PelieHue TEeKCTOBBIX 3aJad C MOMOILBIO
YpaBHEHUH.

JIuHeiiHOe ypaBHEHHUE C ABYMs NEpeMEHHbIMH U ero rpaduk. Cuctema ABYX JHMHEWHBIX YpaBHEHHH C
IBYMsl IepeMeHHbIMH. PelieHue cucreM ypaBHEHHMH cnocoOoM mnojacTtaHoBKH. Ilpumepsl perieHus
TEKCTOBBIX 3a/1a4 C IIOMOILBIO CUCTEM YPABHEHUH.

DOYyHKIUA

Koopnnnara Touknm Ha mnpsmoid. UYwucinoBble NpoMexyTku. PaccTrosHMe Mexny AByMS TOYKaMHU
KOOPJAMHATHOU NPSMOM.

[pssmoyronbHas cuctema koopauHaT, ocu OX n Oy. AGcumcca M OpAWHATa TOYKHA HAa KOOPIWHATHOM
iockoctu. Ilpumepsl rpadukoB, 3a1aHHbIX popmynaMu. UTeHre rpaduKOB pealbHbIX 3aBUCUMOCTEH.
[lonstue ¢pynkuuu. I'padux pynkuun. CpolictBa ¢pyHkuui. Jluneitnas Qynkuus, e€ rpagux. I'paduk



byukuuu [ = ||. ['padudeckoe peineHne TMHEHHBIX YPaBHECHHIH U CHCTEM JINHCHHBIX YPaBHEHUIA.

8 KJIACC
Yucia 1 BLIYUCICHUSA

KBanpatueiii kopenb u3 uucna. Ilonstue o0 umppanmoHanbHOM uucie. JlecsaTuuHble MpUOIMKEHUS
UppanroHabHbIX uncesl. CBoiCcTBa apu(PMETHUYECKUX KBAAPATHBIX KOpPHEH W HX TPUMEHEHHE K
peoOpPa30BAHMIO YMCIIOBBIX BBIPAKCHHM U BEIYMUCICHUSIM. J[eHiCTBUTEIIbHBIC YUCIIA.

CreneHb ¢ LeJIbIM TTOKa3aTesieM U e€ cBoicTBa. CTaHaapTHas 3alUCh YUCTA.

Auaredpanyeckue BbIpaKeHHs

KBanpatHslil TpéXusieH, pa3okKeHne KBaJpaTHOIO TpEXWIEHAa Ha MHOXKUTENU. Anredpandeckas 1po0b.
OcHOBHOE CBOMCTBO anredpanveckoii 1podu. CroxxeHue,

BbIUMTAHUE, YMHOXXEHHUE, JeleHue ainreOpandyeckux apoOeil. PaunoHanbHble BBIpAKEHHS M HUX
npeoOpa3oBaHue.

YpaBHeHNs] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyna KOpHEW KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUH, CBOJAIIMXCS K JHHEHHBIM U KBajapaTHbIM. [IpocTeiimme apoOHO-panMoOHaIbHBIC
YpaBHEHHUS.

['paduaeckass uHTEpIIpETallds YPABHEHHI C JIBYMsI IIEPEMEHHBIMU M CHUCTEM JIMHCHHBIX YPaBHEHHH C
JBYyMs IepeMeHHBIMU. [[prMepsI pellieHns CUCTEM HETMHENHBIXYPAaBHEHUHN C ABYMsI IIEPEMEHHBIMHU.
Pemrenne TekCTOBBIX 33129 anreOpandecKuM CrocoOoM.

UucnoBble HEpPABEHCTBA M MX CBOMCcTBA. HepaBeHCTBO ¢ OXHOM mepeMEHHOW. PaBHOCHIBHOCTH
HepaBeHCTB. JInMHeliHble HepaBeHCTBAa ¢ OJAHOW NepeMeHHON. CUCTEMBbI TMHENHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

DyHKIUH

[onstne Gynkuun. OOnacTe ONpeneseHUus U MHOXKECTBO 3HAUYEHUH (DYHKIUH.

CniocoOsI 3aanust GyHKIHH.

I'padux Pynkinuu. Urenue cpoiictB ¢yHkiuu mo e€ rpaduky. [Ipumepsl rpaduxoB ¢GyHKIHH,
OTPaXKAIOIINX PEATBHBIE TPOIECCHI.

OyHKIMM, OMHUCHIBAIOIIKE MPSIMYI0 M OOpaTHYIO MPOIOPIHMOHAIbHBIE 3aBUCUMOCTH, MX TIpaduKu.
Oyukmun Y = X2, y = X2, y =V, y=|x|. [padudeckoepeleHie ypaBHEHHiT 1 CHCTEM YpaBHEHHI.

9 KIIACC
Yuciaa v BLIYUCICHAA

PanmonanpHple uyucia, UpPpallMOHAIBHBIE YKCIA, KOHEYHbIE M OECKOHEYHbIE [ECATUYHbIE APOOH.
MHOXeCTBO AEUCTBUTENbHBIX YUCEI, NEHCTBUTENbHBIE YUCa KaK OECKOHEUHbIE JECATHUHBIE JIPOOH.
B3anMHO OJTHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JACHCTBUTEIBHBIX YHCEN U KOOPIAMHATHOU
IPSIMOA.

CpaBHeHue JEACTBUTEIIBHBIX quced, apumeTHyecKue JIEHCTBUS C AEUCTBUTEIbHBIMU
YHCJIAMH.

Pasmepsl  00BEKTOB OKPYXKarolero MHpa, JUIUTEIIBHOCTD IIPOLIECCOB B OKPYXKAIOIIEM
MUDE.

[TpubnmxEéHHOE 3HAUEHHE BEJIMYMHBI, TOYHOCTh HpuOimxeHuss. Oxkpyriaenue uucen. Ilpukuaka u
OLICHKA PE3YyJIbTaTOB BHIYUCIICHU.

YpaBHeHHsI U HEPABEHCTBA

JIuneiiHoe ypaBHeHMe. PenieHue ypaBHEHUH, CBOASIIMXCA K JUHEHHBIM. KBajgpaTHoe ypaBHEHHE.
Pemenne ypaBHEHMI, CBOISAIIMXCS K KBaJIpaTHBIM.

bukBanpatHoe ypaBHeHue. IIpumepbl pelIeHUs YpaBHEHUH TpeTbe U YETBEPTOM CTENEHEH



pa3I0KeHUEM Ha MHOXKUTEIH.
Pemenue npoOHO-paliMOHANBHBIX YpaBHEHUN. PellieHne TEKCTOBBIX 331249 alreOpandecKuM METOIOM.

VYpaBHeHHE C JByMs NIEpEMEHHBIMU U ero rpaduk. Pemenue cucreM ABYX JIMHEHHBIX YpaBHEHHUI C
IBYMsI NIEpEMEHHbIMU. Pemenue cuctem AByX ypaBHEHMH, OJHO U3 KOTOPBIX JIMHEHHOE, a IPyroe —
BTOpOH crerneHu. I'paduueckas HHTEpIIpeTaysi CHCTEMbl YPaBHEHHUH ¢ ABYMS IEPEMEHHBIMH.

Pemenne TekcTOBBIX 3amau anredpandeckuMm crocodboMm. YucioBbie

HEPABEHCTBA U UX CBOMCTBA.

PemieHne MHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHON. PenieHue CucTeM JIMHEHHBIX HEPAaBEHCTB C
oHOU mepemeHHOW. KBanpatHble HepaBeHCTBa. I'paduueckas MHTEpIIpeTalysi HEPAaBEHCTB U CHCTEM
HEPaBEHCTB C ABYMs IIEPEMEHHBIMM.

DOyHKIUH
Ksagpatnunas ¢ynkuus, e€ rpadux m cBoiictBa. [lapabosia, KOOpAMHATHI BEPUIMHBI MapabOJIbI, OCh

CUMMETPHHU NapadoIIbl.

. _
Tpapuxu pysxumii: 0= 00, 0= 00+0, 0=, 0= 0%0=+0, 0=|0]

[] ¥ UX CBOMCTBA.

YuciioBble M0CJ1€10BATEIbHOCTH U MPOrpeccun

[TonsTe yncnoOBOW MOCIEAOBATEILHOCTU. 3aJaHUE MOCIEA0BATEILHOCTH PEKYPPEHTHON hopMyIioil U
dbopmymoii N-ro ujeHa.

ApudmeTrnueckass u TreoMerpuueckas mnporpeccund. Dopmynbl N-To uyieHa apuMETHUIECKOW U
reOMETPUUYECKON TPOTrPECCUi, CyMMBI EPBBIX N YJICHOB.

N300paxeHune 4ieHOB apu(pMETHUECKOW U T€OMETPUYECKON MPOrpeccuil TOYKaMu Ha KOOPAWHATHOM
IJIOCKOCTH. JIMHEHHBIN U SKCOHEHIUAJIBHBIA pOCT. CII0KHbBIE MPOLICHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IO «YYEBHOMY KYPCY «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI
JInuHoCcTHBIE pe3yabTaThl OCBOSHUS MPOTrPaMMBI [0 MaTEMAaTHKE XapaKTePU3YIOTCS:
NaTPUOTHYECKOE BOCTIUTAHME:
NPOSIBIICHUEM HHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCHUHCKON MAaTeMaTUKH, I[IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKCHHUSM POCCHMCKUX MAaTeMaTUKOB M POCCHICKOM MaTEMAaTHMYE€CKOM WIKOJbI, K
UCTIOJIb30BAHUIO ATUX JOCTHKCHHI B JPYTUX HAYKaX W MPUKIAJHBIX chepax;
rpa)KIaHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE!
TOTOBHOCTHIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpaKIaHWHA M peaju3allii ero mpas, MPECTABICHUEM O
MaTEeMaTHUYECKUX OCHOBaX  (YHKIMOHUPOBAHUS  PA3JIUYHBIX CTPYKTYp, SBIEHUH, Mpouexyp
TpaXIAHCKOr0 00IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIACHHIO ITHUECKHX
npo0iieM, CBSA3aHHBIX C MPAKTUYECKUM TNPUMEHEHUEM JOCTH)KCHUH HAyKH, OCO3HAHHUEM BaXXKHOCTHU
MOPaTbHO-3TUYECKUX MPUHITUIIOB B JACATSIILHOCTH YUEHOTO;
TPYAOBOE BOCIIUTAHHUE:
YCTAaHOBKON Ha aKTHBHOE yYacCTHE B PEIICHUM MPAKTUYCCKUX 33Jlad MAaTeMaTUYCCKOW HANPaBICHHOCTH,
OCO3HAHHMEM BaXXHOCTHM MAaT€MaTU4YeCKOro O0O0pa30BaHHsA Ha MPOTSHKEHUH BCEHM KU3HU NJIS YCHEIIHOMN
npo(heCCHOHAIBHON NIeATEIHPHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOpPOM U
MOCTPOCHUEM WHIUBUAYAIbHON TpPAaGKTOPHUH O0Opa3oBaHUS W >KU3HEHHBIX IUIAHOBC YYETOM JIMYHBIX
MHTEPECOB M 00IIECTBEHHBIX MOTPEOHOCTEH;
3CTeTHYeCKOoe BOCIIUTAHHUE:
CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY M ACTETHYECKOMY BOCHPHSTHIO MATEMATHYECKUX OOBEKTOB, 3aad,
pellIeHUH, pacCyKACHHI, YMEHHUIO BUIETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;
HEHHOCTH HAYYHOI'0 MO3HAHMS



OpHEHTalell B JEATE]IbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbIX HpPEJICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI YEIOBEKa, MPUPOABI U 00IIECTBa, TOHUMAHUEM MaTeMaTHUECKON HayKH Kak
cdepbl 4eI0BEYECKON NesTeIbHOCTH, 3TAoB €€ pa3BUTUS U 3HAYUMOCTH JJI Pa3BUTHUS LIMBUIM3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTEMaTUKH M MAaTEMaTU4YECKOW KYJIbTYpOH KaK CpPEJCTBOM IIO3HAHUS MUDA,
OBJIaJICHUEM ITPOCTENIIMMH HaBBIKAMU UCCIIEI0BATENBCKON NEATEIbHOCTH;

¢u3ndeckoe Bocnuranue, GopMUpOBaHHUE KYIbTYPHI 310POBbS HIMOIIMOHAIBEHOTO OJIAarONOTY I s :
TOTOBHOCTBIO IIPUMEHATH MAaT€MaTU4YECKUE 3HAHUSA B MHTEPECAX CBOETO 3[J0POBbS, BEICHHS 340POBOIO
oOpa3a XHU3HU (340pOBO€ NUTaHHE, cOATAHCUPOBAHHBIN PEXUM 3aHATUNH M OTIbIXa, peryJspHas
¢u3nyeckass aKTMBHOCTbB), C(OPMHUPOBAHHOCTHIO HaBbIKA pe(ieKCHH, NMPU3HAHHMEM CBOEr0 IpaBa Ha
OLIMOKY U TAaKOT'O )K€ IIpaBa JIpyroro 4yejaoBeKa;

JKOJIOTHYECKOe BOCIIMTAHHUE:

OpHEHTAIlMe! Ha TNPUMEHEHHWE MATEeMAaTUYeCKMX 3HAHMWA Ui pemeHus 3agad B 00JacTu
COXPAaHHOCTH OKPY>KAIOIEH Cpenbl, IUNIAHUPOBAHUS MOCTYIIKOB M OLEHKH MX BO3MOJKHBIX IOCIJIEJCTBUI
JUTS OKpYIKAroIield Cpeibl, OCO3HAHHEM TJI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOJeM M MyTed uX
peleHus;

ajanTaums K M3MeHSIIOIUMCS YCJIOBUSM COLMAJIBLHOM M PHPOIHOMH Cpe/abl:

FOTOBHOCTBIO K JCHCTBUSIM B  YCJIOBHMSX HEONPEAEIEHHOCTH, IIOBBIILIEHUIO YPOBHSA  CBOEH
KOMIIETEHTHOCTH Y€pe3 MPaKTUYECKYIO JI€ATEIbHOCTh, B TOM YHCJIE YMEHUE YYUTHCS y JIPYrUX JHOJEH,
npruoOpeTaTh B COBMECTHON AESTEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIH U3 OIbITA APYTHUX;
HEOOXOUMOCTbIO B (POPMUPOBAHMU HOBBIX 3HAHUU, B TOM uHcie (OPMYIHPOBATH WIECH, MOHSATHS,
rUnoTe3sl 00 O0BEKTax M SBICHMUAX, B TOM 4YHCIE paHEe HE HU3BECTHBIX, OCO3HABaTh JE(QUIMTHI
cOOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE pa3BUTHUE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAlMIO KaK BBI3OB,
TpeOyIoIMii KOHTPMEpP, KOPPEKTHPOBATh MPUHUMAEMbIE DELIEHUS U JeHCTBUS, (HOpMYIHpoBaTh M
OLIEHUBATh PUCKU U MOCIEICTBUS, HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbTare ocBOeHUs IpOrpaMMBbI IO MaTEMAaTHKE Ha YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus y
oOyyaromerocst OynyT copMrupoBaHbI METANPEIMETHBIE PE3YJIbTAThI, XapaKTEPU3YIOIIUECs OBJIaICHUEM
YHUBEPCAJIbHBIMU MMO3HABATEIbHBIMU JIEUCTBUSMHU, YHUBEPCAIbHBIMU KOMMYHHKATUBHBIMU JEHCTBUSIMHU
Y YHUBEPCAJIbHBIMU PETYISITUBHBIMU AEHCTBUSIMH.

Ilo3HaBaTeIbHBIE YHUBEpPCAIbHbIE YUeOHBbIE AelCTBUS

Ba3oBble Jornyeckue AeiicTBUs:

BBUSIBISITH W XapaKTEePH30BAaTh CYIISCTBEHHBIC IPU3HAKA MAaTEMAaTHUYECKHX OOBEKTOB, IOHSITHA,
OTHONIICHUH  MEXIy TMOHATHSAMH, (QOPMYIUPOBATH  OMNpEAENieHUs TOHATUH,  yCTaHABIMBATh
CYIISCTBCHHBI  TpHW3HAK  KJIAcCH(HMKAIMKM, OCHOBAaHUS JUIsi OOOOIICHWS W CpPaBHEHUS, KPUTCPUU
MPOBOJIMMOTO aHAIIN3A;

BOCIIPHHUMATh, (POPMYIHUPOBaTH M TPEOOPa30BHIBATE CYKIACHHS: YTBEPAHTEIBHBIC M OTpUIATEIIHHBIC,
€MHUYHBIC, YaCTHBIC U 00IIUE, YCIIOBHBIC;

BBISBJISITh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TIPOTHBOpEYHs B (PaKTax, JaHHBIX,
HAOMIONIEHUSIX W YTBePXKACHHSIX,  MpeuiaraTh  KPUTEPUU JJIS BBIABICHUS 3aKOHOMEPHOCTEU U
MIPOTUBOPEUUI;

JIeNIaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTHIKH, NEAYKTUBHBIX M WHIYKTHUBHBIX YMO3AKIIOUCHHIA,
YMO3aKJIIOUCHUH 110 aHAJIOTHH;

pa3dbupaTh  JIOKa3aTeNbCTBA MaTEeMAaTHYECKUX YTBEpXKACHUN (TIpsIMbIC U OT MPOTHUBHOTO),
NPOBOJUTH CAaMOCTOSITEIbHO HECJIOXKHBIE J[0Ka3aTeIbCTBA MAaTEMaTHUECKUX (aKTOB, BBICTPAHBATH
apryMeHTaIUIO, IPUBOIUTH MPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKIICHUS;
BBIOMpATH CIIOCO0O pernieHus y4eOHOW 3ajaun (CpaBHUBATh HECKOJIHKO BAPHUAHTOB DPEIICHHS, BHIOUPATh
HauboJIee MOAXOISAIINN ¢ YIETOM CAMOCTOSTEIHHO BBIICTICHHBIX KPUTEPUER).



ba3oBble ucciaenoBarTeabCKue JeHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK HCCIEAOBATEIBCKUNA WHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH BOIPOCHI,
dbUKCUpYyIOIIMe MPOTHBOpPEUYHE, MPOOJIEMYy, CaMOCTOSATEIBLHO YCTaHABIWBAaTh KMCKOMOE U JaHHOE,
(dbopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINI0, MHCHUE;

MPOBOJUTH II0 CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAaHY HECJIOXKHBIH JKCIIEPUMEHT, HEOOJbIIOe
UCCIICJIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEHW MaTeMaTH4YeCKOrO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXIy COO0H;

CaMOCTOSITEIIEHO (hOPMYIIMPOBATh OOOOIICHHSI M BBIBOJBI IO PE3y/IbTaTaM IMPOBEAEHHOTO HAOJIIOICHUS,
UCCJIEIOBAHMsI, OIICHUBATh JOCTOBEPHOCTh MOJTYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIECHUI;
MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCA, a TAKKE BBIIBUTATh MPEIIOI0KEHUS O €r0 pa3BUTUU B
HOBBIX YCJIOBHSIX.

Pabora c ungopmanmueii:

BBISIBJISITH HEJIOCTATOYHOCTD u HU30BITOYHOCTh MHPOPMAIUH, TAHHBIX, HEOOXOIHUMBIX IS
pELIEeHHUs 3a/1a4H;
BBIOWPATD, AQHAJIM3UPOBATD, CHCTEMATU3UPOBaTh U HWHTEPIPETUPOBATH nH(pOpMaIHIo

pas3NIUYHBIX BUIOB U ()OPM NIPEACTABICHHUS;

BbIOMpaTh (opMy mHpencTaBieHHs HHGOPMAllMM M WJUIIOCTPUPOBATH pEIIAeMble 33Jaud CXEMaMH,
JqyarpaMMamu, HHOM rpaduKkoi 1 UX KOMOWHAIMAMU;

OLICHMBATh  HAAE&KHOCT  MHPOPMAUM 1O  KPUTEPUSAM,  MPEAJIOKEHHBIM  YUWUTEIEM  WJIU
c(OpMYIHPOBaHHBIM CaMOCTOSTENBHO.

KoMMyHuKaTHUBHBIE YHHBepcajbHble yueOHbIe TeiCTBHS:

BOCTIPUHUMATh U (OPMYIHUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSIMHU U LENSAMHU OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBHIPa)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U MHUChMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS
M0 XOJy pEIICHHS 3314, KOMMEHTHPOBATH MMOJIYYCHHBIN pe3ynbTarT;

B XO0Ji¢ OOCYXICHHs 3aJaBaTh BOIMPOCHI 10 CYIIECTBY OOCYXIaeMOH TEMbI, MPOOJIEMBI, perraeMoi
3a/layy, BBICKa3bIBaTh HJEH, HAICJICHHbIE Ha TOHWCK PpEIICHMS, COMOCTaBISATH CBOM CYXKIEHHUS C
CYKIECHUSAMH JAPYTHMX YYaCTHHUKOB JHAJIOTa, OOHAPYXUBATh pa3IMude€ U CXOACTBO TO3WIUN, B
KOppEKTHOH popme GpopMyarpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YNbTAThl PEIICHUS 3a/laui, SKCIIEPUMEHTa, UCCICIOBaHUs, MMPOCKTA, CAMOCTOSATEIBHO
BbIOHpaTh (POpMAT BBICTYIIIICHUS C YIETOM 3a]ad MPE3CHTAIIUN U OCOOEHHOCTEN ayTUTOPHUH;

MOHUMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W HWHAWBUAYaJbHONH pPAaOOTHI MPH PEIICHUH
yueOHBIX MaTEeMaTHYECKUX 3a]1aY;

NPUHUMATh II€JIb COBMECTHOM JEATEeNbHOCTH, IUJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboTHI,
pacmpenenarth BUABl padoOT, MOTOBAapHUBATHCA, OOCYKAATh MPOIECC U pe3ynbTaT paboThl, 0000IIaTh
MHEHMS HECKOJILKUX JIIOCH;

y4acTBOBaTh B IpynmnoBbIX (hopmax paboThl (0OCyxaeHus, 0OMEH MHEHHUSMHU, MO3TOBBIC IITYPMBI U
JIpyTue), BBITOJIHATH CBOIO YacTh pabOThl M KOOPAMHHPOBATH CBOM JCUCTBUS C APYTMMH WICHAMH
KOMaH/Ibl, OLIEHUBATh KaYECTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHHUKAMU B3aUMOJICHCTBUA.

PeryjsiTUBHbIE YHHBepPCAaJbHbIE YUeOHbIE TelCTBUSI

Camoopranmu3anus:

CaMOCTOSITEJIBHO COCTAaBJISATh ILJIAH, AITOPUTM pEHIeHUs 3aJadd (WM €ro 4acTh), BBIOMpATh CIOCO0
pemeHus ¢ y4€TOM HUMEIOLIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBaTh U
KOPPEKTUPOBATh BApUAHTHI pELICHU ¢ yu€TOM HOBOI MH(OpMAIIHH.

CaMOKOHTpOJIb:

BJIJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa PeleHUs] MaTeMaTHUYeCKON
3a/1a4u;

NpeBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IPHU PEUICHUH 3aJadyHl, BHOCUTH KOPPEKTHBBHI B
ACATCIIBHOCTh Ha OCHOBEC HOBBIX OGCTOSITGJIBCTB, HaﬁI[GHHBIX OH_II/IGOK, BBISIBJICHHBIX prl[HOCTCfI;



OLICHUBATh COOTBETCTBHE pe3y/ibTaTa JAESATEIbHOCTH IOCTABICHHON WEIH M YCIOBHUSIM, OOBSCHATH
NPUYUHBI TOCTIKEHUS WIH HEOCTIKEHUS 17N, HAXOAUTh OIIMOKY, JaBaTh OLICHKY MPUOOPETEHHOMY
OIIBITY

HPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHbIe  pe3yabTaTHI OCBOEHUA IPOTPaMMBI yaeOHOTO Kypca K KOHILYy 00y4eHHsI
B 7/ KJacce:

Yucaa v BIYMCICHUSA

BrImonHsaTh, coyeTast yCTHbIE U MUChMEHHBIE TPUEMBI, apu(METHUECKUE ICUCTBUS C PAllHOHATBHBIMU
YUCJIaMHU.

Haxoauth 3HauYeHHs 4YHCIOBBIX BBIPAXKEHUH, NPUMEHATh pa3sHOOOpa3Hble CMocoObl U MPUEMBI
BBIYHCIICHUS 3HAYEHUHN APOOHBIX BBIPAKEHUMN, COICPIKAIINX OOBIKHOBEHHBIEC U IECSITHYHBIE APOOH.
[lepexonuTe OT onHOHM (opMbl 3amucu uyucen K Jpyrod (mpeoOpa3oBbIBaTh NECATHUHYIO ApoOb B
OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTHB O€CKOHEYHYIO ACCATHYHYIO IPOOB).
CpaBHMBaTh W YyHOPAIOYMBATH palUMOHAIbHbIE 4YHCia. OKpYIisiTh

qyuca.

BbINONHATE NPUKUIKY U OLICHKY pe3yJibTaTa BBIYMCIICHUM, OLIEHKY 3HAYEHUN YUCIIOBBIX BBIPAKCHUI.
BrITIONHATE ASHCTBUS CO CTENEHSIMH C HATYPaJbHBIMU MTOKA3aTEISIMHU.

[IpumeHsTh NpU3HAKK JETUMOCTH, Pa3JIOKEHHE Ha MHOKUTEIN HATYpaIbHbIX YUCE.

PemraTe IMPAaKTUKO-OPUCHTUPOBAHHLIC 3aJa4u, CBA3aHHBIC C OTHOIICHUEM BCJINYHH,
IpONMOPUHUOHATIBHOCTBIO BCJIMYHH, IPOLCHTAMHU, HHTCPIIPETUPOBATL PE3YIbTAThl PCHICHUA 3aaad C
y‘léTOM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaMH paccMaTpruBaACMbIX 00BCKTOB.

AJiredOpanyeckue BbIpaKeHUst

Hcnonb30BaTh  anredpandecKkyro TEPMHUHOJIOTHI0O M CHUMBOJIMKY, HIPHUMEHATH €€ B IIpolecce
OCBOEHHS y4eOHOT0 MaTepHana.

HaXOI[I/ITI) 3HAYCHUSA 6YKBCHHBIX BI)Ipa)KeHI/Iﬁ IMPpU 3aaHHBIX 3HAUYCHUAX TICPEMCHHBIX.

BrimonHsaTe nmpeoOpa3oBaHus 1I€JI0T0 BhIPAKEHUS] B MHOTOWIEH MPHUBEACHUEM MOJOOHBIX CIaraeMbiXx,
PacKpBITHEM CKOOOK.

BrmomHATE YMHOXCHHUE OJHOYJICHA HAa MHOIOWICH W MHOIo4J€Ha Ha MHOT'OYWICH, IPUMCHATH
(hopMyIIBI KBaZpaTa CyMMBI M KBaJpaTa pasHOCTH.

OcymiecTBIATh pa3ioXKeHHe MHOTOWICHOB HA MHOXHTENU C TOMOIIBIO BBIHECEHUS 32 CKOOKU OOIIero
MHOHTEJISI, TPYIITUPOBKH CIIaraeMbIX, IPUMEHEHUsT (POPMYIT COKPAIIEHHOTO YMHOKCHHUS.

[IpumenaTy npeoOpa3oBaHUs MHOTOWICHOB JUIsl  PEIICHHUS  Pa3IMuYHBIX 3373y U3 MaTEeMaTHKH,
CMCIKHBIX MMPEAMETOB, U3 peam)Hoﬁ IMPAKTHUKH.

Hcrnonp3oBaTh  CBOWMCTBA  CTEMEHEW C  HATYPAIbHBIMH  TIOKA3aTeJISIMH JUIsSl TpeoOpa3oBaHUs
BBIPaKCHUM.

YpaBHeHMsI U HEPABEHCTBA

Pemate nuHEHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, IPUMEHsSA IPaBHIA IEpexoAa OT HCXOJHOTO
YPaBHEHUS K PaBHOCUIIBHOMY eMy. IIpoBepsATh, ABIAETCA 1M YUCIIO KOPHEM YPAaBHEHUS.

[TpumeHaTh rpaduueckre MEeToIbl IPU PEUICHUH JTUHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonOupars npuMepbl Hap YUCEN, SBIAIOLIMXCS pEIIEHUEM JIMHEHHOrO YpaBHEHHUs C JByMs
IIEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TIpadUK JIMHEHHOrO YpPAaBHEHUS C JBYMS II€PEMEHHBIMH,
M0JIb3YACh I'paUKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPAaBHEHUS.

Pemiate cucteMbl ABYX IMHEHHBIX YPaBHEHUH ¢ IByMs IEPEMEHHBIMHU, B TOM YHCIIETpaQUUECKH.
CocTaBndTh U peuiaTh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUN MO YCJIOBHIO 3a/auH,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4yl IIOJIy4€HHBIN PE3yJIbTaT.

DOyHKIUMA

N300paxaTh Ha KOOPIWHATHOW MPSMOH TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM KOOpPIWHATAM, JIy4H,
OTPE3KH, HMHTEPBAJIbl, 3alHCHIBATh YHCIOBBIE MPOMEXKYTKU Ha anreOpandeckoM si3bIKe.

OTmeuaTh B KOOPAMHATHOW IIOCKOCTH TOYKH 110 33aHHBIM KOOPJAHHATAM, CTPOUTH I'paUKH JIMHEHHBIX



¢bynkuwmii. Ctpouts rpaduk QyHKIMU y = |x|.

OnuchiBaTh C TOMOIIBIO (YHKIWH M3BECTHBIC 3aBUCUMOCTH MEXIY BEJIHMYMHAMHU: CKOPOCTH, BPEMs,
paccTosiHHe, IIeHa, KOJTMYECTBO, CTOMMOCTb, TPOU3BOIUTEIIEHOCTD, BpeMsi, 00BEM pabOTHI.

HaxonuTh 3HaYeHHE QYHKIIUH 110 3HAYCHUIO ¢€ apryMEHTa.

[lonnmate rpaduueckwii crmocod TMpeACTaBICHUsT MW aHaIW3a HWHPOPMAIMH, W3BJICKATh W
WHTEPIPETHPOBATH MHPOPMAIIUIO M3 TPAPHUKOB peaTbHBIX MPOLECCOB U 3aBUCUMOCTEH.

[IpeameTHBIEC pe3ynbTaThl OCBOCHHS MTPOrPaMMBbl YIeOHOTO Kypca K KOHIY 00y4yeHus B 8 Kiiacce:
Yuciia 1 BBIYUCIEHUS

Hcnonb3oBaTh HavalbHBIE TMPEJICTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX YUCEN ISl CpaBHEHUS,
OKPYIJICHHS ¥ BBIYMCIICHUHA, U300pakaTh ICUCTBUTEIBHBIC YMCIIAa TOYKAMH Ha KOOPAMHATHOMW MPSMOM.
[TpumeHATh MoHATHE apu(METHIECKOT0 KBaIPATHOTO KOPHSI, HAXOUTh KBAaJPATHbIE KOPHU, UCTIONb3YS
Ipy  HEOOXOJMMOCTH  KAIIBKYJISITOP, BBITIONHATH MpeoOpa3oBaHUsl BBIPAKECHUM, COJEPIKAIINX
KBaJIpaTHbIE KOPHH, UCTIOJIb3YSl CBOMCTBA KOPHEIA.

Hcnons30BaTh 3alMCH OONBIINX U MaJbIX YHCEI C IIOMOIIBIO ACCATUYHBIX ):[p06el71 M CTENeHEH Juciia
10.

AJuiredOpanyeckue BbIpaKeHUst

[lpuMeHATh MOHATHE CTENEHM C LEJbIM TI0Ka3aTeJeM, BBINOIHATH MPeoOpa30BaHUsl BbIpAKEHUI,
coJieprKallluX CTENEHH C LEJbIM MOKa3aTeJIEM.

BBINOTHATE TOXKIECTBEHHBIE TPEOOPA30BAHUS PAIIMOHATIBHBIX BBIDAXKEHU Ha OCHOBE IMpaBUI
JEeWCTBUI HaJl MHOTOWICHAMH U aJIreOpandecKUMH IPOOSIMHU.

PacknagpiBaTh KBaIpaTHBIN TPEXUICH HA MHOKUTEIH.

[IpumeHATh MpeoOpa3oBaHUs BHIPAKEHUN  JUISl pELIEHHUS  PAa3IMYHBIX 3a7a4 U3 MaTeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEAIbHON IPAKTUKH.

YpaBHeHNs U HEPABEHCTBA

Pematn HHHeﬁHBIC, KBaAPATHBIC YPABHCHHUA W pPalUMOHAJIBHBIC YPAaBHCHUA, CBOAAIIHUCCA K HUM,
CHUCTEMBI JIByX YPAaBHEHHH C IByMs [IEPEMEHHBIMH.

[IpoBonuTh mpocTellive UCCIAEAOBAaHUS YpPaBHEHHUW U CHCTEM YpaBHEHHUW, B TOM 4YHUCJIE C
MpUMEHEeHHEeM TpaduyecKuX NpeACTaBlIeHUN (yCTaHaBIMBaTh, UMEET JIM YpPaBHEHHE WM CHUCTEMa
YpaBHEHUH pELIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauTs OT cioBecHOW (GOPMYIUPOBKH 3adaud K €€ anreOpandeckod MOJENH C ITOMOIIBIO
COCTAaBJICHUA  YpaBHCHUA WA  CUCTCMBL ypaBHeHHﬁ, HHTCPIIPETUPOBATE B COOTBCTCTBHU C
KOHTEKCTOM 3aJ]a4M MOJyYEHHBIN pe3yJIbTar.

[IpumeHsATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB ISl CPABHEHMSI, OLICHKU, PELIaTh JUHEIHbIE HEPABEHCTBA
C OJIHOM TEepeMEeHHOM M HMX CHUCTEMBI, JaBaTh TpadUUYECcKyl0 WILTIOCTPAIMI0 MHOKECTBA pPelIeHUM
HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[lonumaTh W HCNONB30BaTh (DYHKIHOHANbHBIE MOHATHUS M S3bIK (TEPMUHBL, CHMBOJIMYECKHE
0003HaueHHsI), ONpENeNATh 3HAa4eHWe (QYHKIUH 10 3HAYCHHUIO apryMEHTa, OMNpEeNsiTh CBOWCTBA
¢GyHKIMY 10 €€ rpaduKy.

Ctpoutb rpaduKy FMeMEHTapHBIX (YHKIUN BHIA:

D J—
0= 0= 0% 0= 0%0=+0, 0=]0]|, onuceiBaTs cBOHCTBA YHCIOBOH (YHKIMHA
] mo eé€ rpaduky.

[IpenmeTHbie pe3ynbTaThl OCBOSHHS IPOrpaMMBbl y4eOHOTO Kypca K KOHIY 00y4yeHus B 9 Kiacce:

Yuciaa v BLIYUCIEHHAA
CpaBHMBATh U YIIOPSAOYMBATH PALIMOHAIBHBIE M UPPALIMOHATBHBIEC YUCIIA.
BremonHaTe apudmMeTnyeckue AEUCTBUS C pAllMOHATBLHBIMU YHCIIAMU, COYETas yCTHbIE U MUChbMEHHbBIE



MPUEMBI, BHITIOJTHATH BEIUKUCICHHS C UPPALMOHATBHBIMU YHCIIAMHU.

Haxonuth 3HaueHHs cTeneHel C LEIbIMHU MOKa3aTeIsIMU U KOPHEW, BBIYMUCIATH 3HAYEHUSI YMCIIOBBIX
BBIPAKEHUM.

OKpyrisiTb  JE€UCTBUTENBHBIE YKCIIA, BBINOJHATh MPUKUAKY pe3yJbTaTa BBIYUCICHUH, OLIEHKY
YHUCJIOBBIX BBIPAXKEHUH.

YpaBHeHNsI U HEPABEHCTBA

Pemath nuHeliHble U KBaJpaTHBIC YpaBHEHHS, YPaBHEHHUS, CBOASIIMECS K HUM, IpocTeiine ApoOHO-
panuoHaIbHbIe YPAaBHEHUS.

Pemate cucteMbl IBYX JMHEHHBIX YpPAaBHEHUH C IByMs MEPEMEHHBIMU U CUCTEMBI ABYX YpaBHEHUH, B
KOTOPBIX OJHO YPaBHEHUE HE ABIISETCS JTMHEHHBIM.

PemaTth TekcTOBbIE 3afaud aiareOpandecKuM CIOCOOOM C TOMOIIBIO COCTaBJICHHS YpaBHEHHS WU
CUCTEMBI ABYX YpaBHEHHI ¢ IBYMsI IEpEMEHHBIMH.

[IpoBomuth mpocTeillive UCCAEAOBaHUS YpPaBHEHHUW U CHCTEM YpaBHEHHUW, B TOM UHCIE C
IpUMEHEHHEM TrpapuuecKuX MpeAcTaBiIeHU (ycTaHaBIMBaTh, UMEET JIM YpPaBHEHHE WJIM cHCTEMa
YpaBHEHUH PEILICHHUs], €CIIU UMEET, TO CKOJIBKO, U IPOUEE).

Pemate nuHeliHbIE HEpPAaBEHCTBA, KBAJpPATHHIE HEPABEHCTBA, M300pakaTh pEIICHHWE HEPABEHCTB Ha
9HCIO0BONI HpSIMOI>'I, 3alMCbIBATh PCHICHUC C TIOMOIIIBKO CHUMBOJIOB.

Pemate cucTEMBI JTMHEHHBIX HCPaBCHCTB, CHCTCMblI HCPABCHCTB, BKIIIOYAOINHUE KBAaAPAaTHOC
HCPAaBCHCTBO, 1/1306pa>1<aTL pemieHUC CUCTEMbI HCPABCHCTB Ha JUCIIOBOU HpHMOﬁ, 3allUChIBATH PCIICHUC
C TIOMOIIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPU PELLICHUU PA3IUYHBIX 3aa4.

DOYyHKIUN
Pacno3naBath GbyHKIUT U3YyYEHHBIX BUJIOB. [Toka3bIBaTh CXEMaTHUYECKU
pacroyiio)keHue Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB QyHKiumi Buma: [ = [I[],
j —_—
O=00+0, 0= —0O0=00%+00+0, 0=0°% O0=+0, O = || B 3aBHCHMOCTH
Il

OT 3HaUeHUH K03(pPUIINEHTOB, ONHMCHIBATH CBOMCTBA (PYHKIIHIA.

Crpouts U n300pakaTb  CXEMaTHYECKU rpaduKkd  KBaJpaTHUYHBIX byHKIM,
OIMCBIBATh CBOMCTBA KBAIPATUYHBIX (PYHKIMH 1O UX rpaduKaM.
Pacno3naBath KBaJ[paTUUHYIO ¢ynkumioo  mo Qopmyne, OpPUBOAUTH  MPHUMEPHI

KBaJIpaTUUHBIX (QYHKIHMH U3 pealbHOM KU3HHU, PU3UKU, TEOMETPUH.

YucJi0BbIE M10CI€A0BATEIBHOCTH H IIPOrpeccuu

PacnioznaBath apupmMeTHYECKYIO U T€OMETPUUECKYIO IIPOIPECCUU MIPH Pa3HBIXCIOCO0ax 3a1aHusl.
BBINOHATE BEIYMCIICHUS C UCIIOIB30BaHUEM (POPMYIT N-TO WieHa apuPMETUIECKONN TreOMETPHIECKON
pOrpeccuii, CyMMBbI IIEPBbIX N YJICHOB.

N300pakaTh 4ieHBI TOCIEA0BATEILHOCTH TOYKaMHU Ha KOOPJMHATHON MJIOCKOCTH.

Pematp 3amaum, cBA3aHHBIE C YHMCIOBBIMHU I1OCIIEIOBATEIBHOCTSIMHE, B TOM YHMCIIE3a1a4H U3 PeabHON
YHU3HU (C UCTIOIB30BAHUEM KAJIBKYIISATOPA, IU(POBBIX TEXHOIOT ).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne HaumeHoBaHue pa3jiesia KouunvecTBo KouunyecTBo OcHOBHOe coep:KaHue Hudposbie/3/1eKTPOHHDbIE
n/n (TeMBbI) Kypca yacos no PPII yacos no PII o0pa3oBaTesibHbIE PeCypchl
1. Ymucia v BEIYHACIEHUS. 25 25 HoHsiTHe paMOHAIEHOTO YHCIIA. https://resh.edu.ru/subject/
PanonanbHble Yncia Apu@meririeckue IeHcTBIA https://edu.skysmart.ru/
e http://skiv.instrao.ru/bank-
paBHEHUE, YIIOPSIAOYUBaHUE . -
panmoHansHBIX yrcen. CTeneHp zadan 'y/ matematlcheskaya—
C HaTypaJbHBIM MTOKA3aTEIEM. ramotnost/
Pemenue ocHOBHBIX 33124 Ha IpOOH,
MPOLICHTHLI U3 peanbﬂoﬁ MPAaKTUKHU. httQS//UCh | Tu
IIpu3Haku NeNUMOCTH, Pa3I0KEHUS
Ha MHOXXHWTCJIM HATYPAJIbHBIX YUCCII.
PeanbHble 3aBUCUMOCTH. pr[MaS[ u
oOparHas MPONOPIHOHATEHOCTH
2. AnreOpanyeckue 27 27 BykBeHHBIC BBIpaOXKCHHSL. https://resh.edu.ru/subject/
BBIPaKCHUS Ilepemennbie. Jlonycrumble https://edu.skysmart.ru/
3HauYEHUs epeMeHHbIX. DOpMyIIbI. http://skiv.instrao.ru/bank-
[IpeoGpazoBanme OyKBEeHHBIX —. - -
BBIP@XXCHUH, PACKPBITHE CKOOOK 1 zadaniy/matematicheskaya-
TIPUBEICHUE TIOJJOOHBIX CIIaraeMBbIX. ramotnost/
CBoIiCTBa CTENEHH C HATypaJbHBIM
rokazaTeIeM. https://uchi.ru
Mmuorouensl. ClnoxxeHue,
BBIYUTAHUE, YMHOKEHUE
MHOTOuWwIeHOB. DopMyIIbI
COKpPAILEHHOTO YMHOKEHUSL.
PaznosxeHne MHOro4JeHOB Ha
MHOXHUTCIN
3. YpaBHEeHHSsI 1 HEpAaBEHCTBA 20 20 VpaBHeHuE, MpaBUIa https://resh.edu.ru/subject/

peoOpa3oBaHus ypaBHEHHUS,
PaBHOCWIBHOCTh YpPaBHEHHIA.
JluneitHoe ypaBHEHHE ¢ OAHON
NePEMEHHOM, pelIeHre TUHEHHBIX
ypaBHeHui. Penienue 3anau ¢
ITOMOTIIBIO YPaBHEHUH.

JIuneitHoe ypaBHEHUE C IBYMsI

https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-

gramotnost/



https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/

MIEPEMEHHBIMH U €ro rpaguk.
Cucrema AByX JTMHEHHBIX ypaBHEHUH
C IByMsl IEpEMEHHBIMU

https://uchi.ru

4. KoopaunaTe! 1 rpadukw. 24 24 Koopaunara Touku Ha IPAMOI. https://resh.edu.ru/subject/
OyHKIMH HHCnoBEIe HPOMEXCYTKA. https://edu.skysmart.ru/
Pacctosrue Meiy ABYMS TOUKAMHE | - //kiy instrao.ru/bank-
KOOpAMHATHOU ITPSAMOU. R -
IpsiMoyronbHas cHCTEMA KOOPIUHAT zadaniy/matematicheskaya-
Ha mockocti. Ilpumepst rpadukos, | gramotnost/
3alaHHbIX popmynamu. UteHue
rpaMKOB peajbHBIX 3aBUCHMOCTEH. h'['[QSZ /luchi.ru
[onstue ¢pynkmun. ['padux
¢ynkumu. CoiictBa QyHKIHMH.
Jluneiinas ¢ynkuus. [Tocrpoenne
rpaduka TnHEHHOH QyHKIHM.
I'paduk pyHknmm y =| X |
5. [ToBTOpeHue u 06o0IIeHIE 6 6 IToBTOpEHNE OCHOBHBIX TOHSTHI 1 https://resh.edu.ru/subject/
MeTOI[S)B Kypca 7 xiacca, 06o0mieHne https://edu.skysmart.ru/
SHaHH http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-
gramotnost/
https://uchi.ru
OBHIEE KOJIMYECTBO YACOB 102 102
I1O ITPOTPAMME
8 KJIACC
Ne HaumeHoBanue pa3jaesia KouunyecTBo KouunyecTBo OcHOBHOe conep:kaHue HudpoBbie/3/1eKTPOHHBIE
n/n (TeMBbI) Kypca yacos no OPII yacos 1o PII o0pa3oBaTebHbIC PeCYPChI
1. | Uucna v BEIYUCIICHHS. 15 15 Keanparusiii  xopenp w3 wmcnma. | https://resh.edu.ru/subject/

KBanpaTHbie kopHU

[Monstue 00 wWppaIOHATEHOM
yucie. JlecsiTudHbIe MPUOIIKEHUS
HUpPALUOHAIBHBIX YUCEIL.

JlelicTBUTENbHBIE 4YHpCIIa.

https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-



https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/

CpaBHeHue JIEWCTBUTEIILHBIX
yycell. YpaBHEHUE BUJa
x? = a. CBoiicTBa apu(METHIECKIX

KBaJIpaTHBIX KOpHeEil.
[IpeoGpazoBanue YHUCJIOBBIX
BBIPAKEHUH, COZEpKALIUX

KBa/IpATHBIC KOPHU

gramotnost/

https://uchi.ru

Yuciaa ¥ BEIYUCIICHUS. 7 7 CTeneHb ¢ LelIbIM https://resh.edu.ru/subject/
CreneHs ¢ 1eJIbIM HoKa3areneM. https://edu.skysmart.ru/
[oKa3aTejeM CranzjapTHasi 3ammch ucia. http://skiv.instrao.ru/bank-
Pasmepsr 00bekTOB zadaniy/matematicheskaya-
OKpy)Xarolero mupa (0T gramotnost/
OJICMCHTAPHBIX YaCTHULL
10 KOCMITHECIX https://uchi.ru
00BEKTOB), NTUTEINEHOCTD
IpoucccoB B
OKPYKaroIlleM MUDE.
CBoO¥CTBa CTENEHN
C IICJIBIM IMOKa3aTcjIeEM
Aunrebpanueckue 5 5 KBanparplii TpéxuieH. https://resh.edu.ru/subject/
BhIpakeHus. KBaaparHbiii Pasnoxkenne https://edu.skysmart.ru/
TpEXHIIeH e http:/skiv.instrao.ru/bank-
zadaniy/matematicheskaya-
gramotnost/
https://uchi.ru
AunreOpanueckue 15 15 Aunrebpanyeckast mpo6e. | https://resh.edu.ru/subject/
BBbIpa)KCHUSI. Aomycramere SHaICHUA | hitps://edu.skysmart.ru/

AnreOpanueckasi 1pooOb

MIEPEMEHHBIX, BXOISAIIHX
B alire0panvyecKue BhIPaKEHUsI.

OcHOBHOE CBOIICTBO
anreOpanyecKoi IpoOwu.
CoxkparteHne apooeii.

CroxeHue, BBIYHUTAHUE,
YMHOXCHHE 31 JeJIEHUe

anreOpanyeckux Apooen.

http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-

gramotnost/

https://uchi.ru



http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/

IIpeobpasoBanue BBIPAXKCHUH,

CoJlepIKaIInX anrebpanyeckue
Jpobu
YpaBHEHHS M HEpaBEHCTRBA. 15 15 Ksazparnoe ypasrenue. | https://resh.edu.ru/subject/
KBaaparHbie ypaBHEHUSI genonHoe KBajipaTHOC ypaBHCHHE. | hitps://edu.skysmart.ru/
OpMYyJIa  KOPHCH  KBAAPATHOTO | hitn-//skiv.instrao.ru/bank-
ypaBHeHusl. Teopema Buera. - -
Pelmierue ypaBHEHHH, CBOAIHXCA zadaniy/matematicheskaya-
K kBagpaTHeIM.  Ilpocreiimme | gQramotnost/
IpoOHO- palroHaIbHEIE
YPABHCHIA. https://uchi.ru
Pemenne TEKCTOBBIX 3agad ¢
MOMOIIbIO KBA/IPATHBIX YPABHEHU
YpaBHEHHS U HEPABEHCTBA. 13 13 Jluneiinoe ypasnenume ¢ asyms | https://resh.edu.ru/subject/
CucTeMbl ypaBHCHHI HCPEMCHHBIMH, €TI0 rpa‘iv’“K’ https://edu.skysmart.ru/
TIPMMEPB!  PEICHILT YPABHEHUI B | hitp://skiv.instrao.ru/bank-
LEJIbIX YHCIaX. N N
Pemenue cucreM IByX JIMHEHHBIX zadaniy/matematicheskaya-
YPaBHEHUU C JBYMS IEPEMEHHBIMU. QM
IIpumepsr pelieHus CUCTEM
HENMHEWHBIX ypaBHEHHH C JABYMs https://uchi.ru
MEPEMEHHBIMU.
I'paduyeckas HHTEPIIpETAIUs
YpaBHCHUA C ABYMs IICPECMCHHBIMU
U CHCTEM JIMHEHHBIX YpaBHEHHH C
JIBYMSI TIEPEMEHHBIMH.
Pemenne TEKCTOBBIX 3ama4  C
MOMOILBIO CHCTEM YPaBHEHHH
YpaBHEHHS U HEPABECHCTBA. 12 12 Yucnosele  HepaenctBa u mx | https://resh.edu.ru/subject/

HepasenctBa

CBOMCTBA.

Hepasenctso c OJIHOM
TIepEMEHHOM.

JluneiiHple HepaBeHCTBA C OIHOMU
NEPEMEHHO U HUX  peUICHHUE.
CucTeMbl JTHHEHHBIX HEPABEHCTB C
OJIHOM MepeMEHHON U X pelleHuE.
N3o0pakeHne penieHns TMHEHHOTO
HEpaBEeHCTBA M MX CHCTEM Ha
YUCIIOBOM IPsIMOit

https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-

gramotnost/

https://uchi.ru



https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/

8. | ®ynkiun. OCHOBHBIC 5 5 Housrne  Qymkmmmu.  Obmacte | https://resh.edu.ru/subject/
ITOHSTHS OmpenencHus W MHOKECTBO | httns://edu.skysmart.ru/
sHadcHuit - pynkumm. - CHOCOOBL | . ey instrao.ru/bank-
3a/1aHNA byHKIMHA. I'paduk - -
by, Croiicrea dymxmn, nx | Zadaniy/matematicheskaya-
oToOpaskeHue Ha rpaduke gramotnost/
https://uchi.ru
9. Oyukuuu. Yucnosbie 9 9 YUrenne u nocrpoenme rpapuxos | hitps://resh.edu.ru/subject/
dyHKIHT Gynxumit.  Ipumepst  rpadukos | hitns://edu.skysmart.ru/
QynKUHH, OTpRIAIOLIIX PSATEHEIC | by /ey instrao.ru/bank-
IIPOLICCChI. (DYHKLII/II/I, R N
omuchaomue  mpsmyio  u | Zadaniy/matematicheskaya-
obpatHylo  mpomopuuonansHse | gramotnost/
3aBUCHUMOCTH, UX I‘pa(I)I/IKI/I.
)F/p_a%ﬂK by https://uchi.ru
DOyHKIUU
y=x,y =X,
y = [, y = |x|; rpaduueckoe
pelleHre ypaBHEHUH M CUCTEM
YpaBHEHUI
10. | IToBTOpeHue u 0600IIEHNE 6 6 Hosropenue ocHoBubix monstuit u | https://resh.edu.ru/subject/
METOZIoB KypcoB 7 u 8 Kmaccos, | hitps://edu.skysmart.ru/
0bobmerne sHatkh http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-
gramotnost/
https://uchi.ru
OBIIEE KOJIMYECTBO YACOB 102 102

[10 [TIPOTPAMME



https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/

9 KJIACC

Ne HaumeHoBaHue pa3jiesia KouunvecTBo KouunyecTBo OcHOBHOe coep:KaHue Hudposbie/3/1eKTPOHHDbIE
n/n (TeMBbI) Kypca yacos no PPII yacos no PII o0pa3oBaTe/ibHbIE Pecypchl
1. Yuca ¥ BEIYUCIIEHUS. 9 9 Panmonanbnbie aucna, | https://resh.edu.ru/subject/
JleificTBUTEIbHBIC YNCIIA MppallHOHATLHBIC qneaa, | https://edu.skysmart.ru/
KOHEdHble M _ - GeckoHE®Hle | hy /sy instrao.ru/bank-
JIECSITUYIHBIC IPOOU. : -
MHokecTBO JEWCTBUTEIBHBIX zadan 'y/ matemati CheSkaVa'
yucell; JeHCTBUTENbHBIE YHCia Kak QM
OCCKOHCYHBIC JCCATHYHBIC IPOOH.
Bzanmuo OJHO3HAYHOE httQSZ /luchi.ru
COOTBCTCTBUC MEKIY MHOXKCCTBOM
I[CﬁCTBI/ITCHBHLIX YUCCII u
MHOXECTBOM TOUYCK KOOp[[HHaTHOﬁ
IpsIMOiA.
CpaBHeHue JIEACTBUTENBHBIX
qricen, apu(MeTHIecKue qeCTBU
C HeﬁCTBHTCHLHLIMH YHCJIaMHU.
[Ipubmmxénnoe 3HauYCHUE
BCIIMYHUHBI, TOYHOCTDb
MPUOIHKECHHUS.
Oxpyrnenne umcen. [lpukunka u
OIICHKA pE3YJIbTATOB BBIUHCIICHUH
2. YpaBHEHHS U HEPABCHCTBA. 14 14 Jluneiinoe ypasuenue. Pemenne https://resh.edu.ru/subject/

YpaBHEHU C OJTHOU
MepeMEHHON

YPaBHEHHM, CBOISAIIUXCS

K nTuHelHbIM. KBanpatHoe
ypaBHeHue. Penienue ypaBHeHuUi,
CBOJISAIIUXCS

K KBaJlpaTHBIM. bukBaapaTHbIe
YpaBHEHHS.

ITpumeps! pemieHust ypaBHEHUH
TpeThei

1 4eTBEPTOM creneHei
pa3yioxKEeHUEeM Ha MHOXKHUTEH.
Pemenne npoOHO- paroHaIBHBIX
YpaBHEHHUH.

Pemnrenne TeKCTOBBIX 3a7a4

https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-
zadaniy/matematicheskaya-

gramotnost/

https://uchi.ru



https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/
https://resh.edu.ru/subject/
https://edu.skysmart.ru/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://uchi.ru/

anreOpanyecKuM METOJIOM

YpaBHEHHS U HEPABEHCTBA. 14 14 Ypasuenue ¢ aBymst nepementsiMu | https://resh.edu.ru/subject/
CucTeMbl ypaBHCHHI é‘ ero rpaguk. . https://edu.skysmart.ru/
morewa o Juyw o THRERERY | hitp://skiv.instrao.ru/bank-
YPaBHEHHU C ABYMsI IIEPEMEHHBIMU ; ;
u e€¢ pemenue. Pemenue cucrem zadaniy/matematicheskaya-
IBYX yPaBHEHUIA, OJ[HO ramotnost/
U3 KOTOPBIX JMHEHHOE, a apyroe —
BTODOI{ CTENEHH. https://uchi.ru
I'padpmaeckas HHTEPIpETaHs
CHUCTEMBI ypaBHeHI/Iﬁ
C IByMs NepeMeHHbIMU. Pemenue
TEKCTOBBIX 3aJa4 anre6pa1/1quKI/IM
CIIOCOOOM
YpaBHEHHS U HEPABEHCTBA. 16 16 Yucnoseie mepasenctBa u  ux | https://resh.edu.ru/subject/
Hepasencraa 3;30“0333- https://edu.skysmart.ru/
HHCHbLS HEpaaenerna http:/skiv.instrao.ru/bank-
C OHOU TIEPEMEHHON )5 nux N N
pelnene. zadaniy/matematicheskaya-
CucTeMbl JIMHEHHBIX HEPABEHCTB C ramotnost/
OJIHOM MepEeMEHHON U UX PelLIeHUE.
KBagpaTHble HepaBeHCTBA U UX h'['[QSZ /luchi.ru
peuieHue.
I'pacduueckas HHTepIpeTanus
HEPABCHCTB U CUCTEM HEPABEHCTB C
ABYMs IEPEMCHHBIMU
OyHKINH 16 16 Keagparnunas  dynkumst, o€ | https://resh.edu.ru/subject/
rpaguk u ceotictsa. Ilapaboma, | https://edu.skysmart.ru/
KOOpAUHATBI BCPUINHBI Hapa60J'ILI, http//SkIV InStI’aO I’U/bank-
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