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JOKYMEHT NOoANMCAH
QINEKTPOHHOW NOAMUCHIO PABOUYAS TIPOTPAMMA
Y4eOHOro Kypca «AJjreopa»
Bmeanen: Ecumcs Burop Bmropaoms - oor COABOD a7 obyuaromuxcs 7-9 knaccon
LevicteuteneH: ¢ 30.09.2025 go 24.12.2026
) HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBIE€TCS OJHUM U3 OIOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IHKIOB, €€ OCBOCHHE HEOOXOAMMO s
POAOHKEHUS 00pa30BaHUs U B MTOBCEAHEBHOM kU3HHU. Pa3BuTne y 00ydaromuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpaKeHUsI MaTEMaTUYECKON HayKOMW SIBJICHUI U MPOIECCOB
B MPUPOJEC W OOIIeCTBE, PO MaTEeMaTHYECKOTO MOJECIUPOBAHHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILICHUS, HEOOXOIUMBIX JJIS a/IallTalldd B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydeHue anreOppl oOecreyMBaeT pa3BUTUE YMEHMsI HaOJIO/aTh,
CpaBHHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOeHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolIUXCs: OHU UCHOJIb3YIOT JEIYKTUBHBIC U
WHIYKTUBHBIE PAcCYyXJeHUs, 0000IIeHHEe U KOHKPETU3AIlNI0, aOCTparupoBaHue U
anajoruto. OOyueHwe  anreOpe  MOpEANojaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENIHOM  JIEATENBHOCTH OOYYarOMIMXCs, TIOPTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SBISETCS peann3alueil 1esTeTbHOCTHOTO MPUHIIAIA 00yIeHHUS.

B cTpykType nporpammel yaeOHOTO Kypca «Anredpay Jijisi OCHOBHOTO OOIIIETo
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JINHUU:
«Yncna W BBIYUCICHUA», «ANreOpandyecKkue BBIPAXCHUs», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxgas w3 3THX CcolepKaTeTbHO-METOTUIECKIX
JIVMHUHA pa3BUBACTCS HAa MPOTSHKCHUU TPEX JIET U3yUEHUsS Kypca, B3aUMOJICHCTBYSI C
JPYTUMHU €ro JuHusMd. B Xxome wu3ydeHus yd4eOHOro Kypca o0Oydarouumcs
MPUXOIAUTCS JIOTUYECKU PACCYXK/aTh, MCIOJIH30BATh TEOPETHKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TMporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  yHHMBEpPCAJIBHOTO Maremaruueckoro s3bika. ConaepxkaTeabHOM U
CTPYKTYPHOW OCOOCHHOCTBIO YYEeOHOTO Kypca «Anredpa» SIBISETCS €ro
WHTETPUPOBAHHBINA XapaKTep.

Conmepxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYKHUT OCHOBOW ISt
JANbHENIIET0 U3y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHUS MOJIB30BATHCS aITOPUTMAMHU, a



TaK)Ke MPUOOPETCHUIO MPAKTHYECKUX HABBIKOB, HEOOXOUMBIX JIJISl IOBCETHEBHOMN
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBS3aHO C PANMOHATBHBIMH M HUPPAIMOHATBHBIMH YHCIAMHU, (HOPMHUPOBAHUEM
MPEICTABICHUM O IEUCTBUTEIHHOM YKclie. 3aBEpIICHHE OCBOCHUS YUCIOBOM JIMHUU
OTHECEHO K cpeiHeMy 0011eMy 00pa30BaHHUIO.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTUYEeCKOro arnmapara, HeOoOXOAUMOTro Ui pelIeHUs 3ajad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHusi y4eOHBIH MaTepHall TPYNIUPYETCS BOKPYT paIlMOHAIBHBIX
BEIpOKCHHUA. AnreOpa JEMOHCTPUPYET 3HAUYEHHWE MaTEMaTHKH KakK s3bIKa IS
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJETCH, OMUCaHWs TPOIECCOB U  SBICHUUN
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAIT TaKxKe JajbHEHIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIMMOTO, B YaCTHOCTH, I OCBOEHHUS Kypca
nHOOpPMATUKHA, ©  OBJIAJICHWEC HABBIKAMU JICAYKTUBHBIX  PaCCyKICHUHU.
[IpeoOpazoBanre CUMBOIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Coneprkanve QyHKIIMOHATBHO-TPAPUUECKON JTMHUY HAIEJICHO Ha MOJIyYCHHE
OOyYarOIIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEH MaTeMaTHYECKON MOJEIH
JUTS OTIMCAHUS ¥ UCCIIEIOBAaHMUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHHUM B PUPOJIE U
oOmiectBe. M3ydyeHue MaTepuaia CnocoOCTBYET PA3BUTUIO Y O0yJAIOIIUXCS YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA S3bIKA MATEMAaTUKH —
CJIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMUPOBAHUE
MPEICTABICHUMA O POJIM MAaTEeMAaTHUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJEp KAHMS:
«Uucma © BBIUKCICHUSN», «ANTEOpandecKre BBIPAKEHUS», «YPaBHCHHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha uzyuenue yueGHoro kypca « Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 yaca (3 yaca B Heneno), B 8 kiacce — 102 gaca (3 yaca B Hefieno), B 9 kiacce
— 102 gaca (3 Jaca B HefIeINIO).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECSTHYHBIE, TIEPEX0] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3aluch, CpPaBHEHUE,
YOOPSAIOYUBAHUE  pAlMOHANBHBIX  4uceld. ApudmMernyeckue JEHUCTBUS C
palMOHAIBHBIMYA YHMCiIamMu. PelieHue 3agad U3 peanbHOM MPAKTHUKHA HA 4acTH, HA
JpoOH.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeielieHne, Mpeodpa3oBaHue
BBIPKEHHUII HA OCHOBE ONPENENCHUs, 3auch O0NbIINX yncen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3a0a4 U3 PEaIbHON ITPAKTHKHU.

[IpuMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMas ©W  oOparHas
IIPONIOPLIMOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUSA

IlepeMeHHBIE, YNCIOBOE 3HAYECHHUE BBIPAKEHUS C NIEPEMEHHOU. JlomycTumble
3Ha4YeHHUs repemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dpopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIC BBIPAXECHHS, TNpaBWIa MPeoOpa3oBaHUS CyMM U
MIPOU3BEJCHUH, PABUIIA PACKPBITHSI CKOOOK U MPUBEICHUS MOAOOHBIX CIaraeMbix.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BHIYUTAHMUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iokeHne MHOTOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, TMpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUU.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpaBHEHMUS, pEUIEHUE JIMHEMHBIX YpaBHEHU. COCTaBICHUE YPABHEHHII IO YCIOBUIO
3agauu. Pelenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHBIMU U ero rpaduk. Cucrema IByx
JIVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepshl perieHust TEKCTOBBIX 33a4 C TOMOIIbIO CUCTEM
YPaBHEHHUM.

DOyHKIMHA

Koopaunara Touku Ha npssmoil. YuciioBble NpOMEXKYTKH. PaccTosiHue mexny
JBYMsI TOUKaMU KOOPAUHATHON NIPSIMONA.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcmucca U opAauHaTa
TOUYKH Ha KOOPJIMHATHOM MI0cKOCTH. [IpuMeps! rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBUcuMOocTei. [Tonstue pyukuu. I'papuk pyHkumu.



CaorictBa pyukuumii. Jluneitnas dynkus, e€ rpaduk. I'paduk dyakiuu y = |X|.
['paduyeckoe penieHre TUHEHHBIX YPAaBHEHUM U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KJIACC

Yuciaa v BIYMCICHUA

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uUppalMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKECHUN
Y BBIUHUCJICHUAM. J|€HCTBUTEIIbHBIE YUCIIA.

Crenens ¢ 1enbIM NTOKazaTeneM U e€ cBoricTBa. CTaHapTHAS 3alKCh YKCIA.

AJuiredOpanyecKue BbIPpaKeHUA

KBanparHsbiil TpEXUIICH, Pa3JIOKEHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CnoxxeHue, BBIYMTAHHE, YMHOXXCHHE, JCJICHHE anreOpandyeckux JpoOeH.
PannonanbpHbie BRIpaXKEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, hopmyia KOpHEH KBaJpaTHOTo ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUHN, CBOIAIIMXCS K JIMHEWHBIM H  KBaJIpPaTHBIM.
[Ipocreiinme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['padrueckas uaTEpnpeTans ypaBHEHUN C BYMs MEPEMEHHBIMU U CUCTEM
JMHEWHBIX YpAaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJIHOW MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKUIMHA

[Tonsitue pynkiuu. OOIACTh ONPEACNICHNs U MHOXKECTBO 3HAUCHU I (PYHKITUH.
Crioco06sbl 3aanus QyHKITHI.

I'padux ¢ynkumu. YUrenune cBoicTB dyHKumuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOIINUX PEeATbHBIE MPOIECCHI.

@DyHKIMU, OMUCHIBAIONIME TPSIMYI0 U OOpaTHYI TPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, y = X3, y = \X, y=|x|. [paduueckoe
pelIeHNEe YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KNIACC

Yuciia 1 BbIYHCICHUSA

PanmoHnanpHple 4ncia, UppalOHAIbHBIE YHUCIIA, KOHEYHBIE M OECKOHEUHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO ACMCTBUTEIBHBIX YHCEN, JEHCTBUTEIbHBIC UNCIIA KaK
OECKOHEYHbIE AECATHYHbIE ApOOM. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY
MHOYKECTBOM JIEVCTBUTEIIBHBIX YUCENT U KOOPANHATHON IPSMOU.

CpaBHeHME  JEWUCTBUTENBHBIX  4YHCed, apu(METHUYECKHEe JACUCTBHUA  C
JEHCTBUTEIbHBIMU YUCIIAMU.



Pa3smepsl 0OBEKTOB OKpYXalOLIEro MHpPA, JIUTEIBHOCTh MPOLECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnumxéHHoOe 3HAYEHUE BENUYMHBI, TOYHOCTh MpHUONMKeHus. OKpyrieHue
yucen. [Ipuknka u olieHKa pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JInnerinoe ypaBHeHUE. Pelienrue ypaBHEHUM, CBOISIIUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOIAIIMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelieHus ypaBHEHHW TPETbEM M YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne apoOHO-pallMOHANBHBIX YpaBHEHHWH. PerieHne TEKCTOBBIX 3a1ad
anreOpanyeckuM METOIOM.

VYpaBHeHUE ¢ JByMs NEpPEMEHHBIMH M €ro rpaduk. PemieHue cucrem AByX
JIMHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMH. PellIeHHe CHCTEM JIBYX YpaBHEHUH,
OJHO U3 KOTOpBIX JMHEHHOEe, a JApyroe — BTOpoH cTeneHu. [paduueckas
VHTEPIPETALNS CUCTEMbI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre nIMHENHBIX HEPABEHCTB C OJHOW IepeMeHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TnepeMeHHOoW. KBaapaTHble HEpaBEHCTBA.
['padrueckass uHTEpHpeTanusi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIUU

KBagpatnunas Qysknusi, e€ rpadpuk u cBoictBa. [lapaGoma, xoopAauMHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MMAPAOOJIBI.

I'padukn dyukmmii: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = x| , u nx
CBONCTBA.

YuciioBbIe MOCIEI0BATEILHOCTH U MPOrPecCuu

[loHsiTHE YHCIIOBOM IOCJIENOBATEIBHOCTH. 3aJaHHE IOCJIEJ0BATEIbHOCTH
peKyppeHTHO# dopmynoii u Hopmysoit N-ro wieHa.

Apudmernueckass UM reomerpuueckas mnporpeccun. Dopmynbl N-To  YieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKOU MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHne 4YlIeHOB apu(PMETHUECKOW W TEOMETPUYECKON mporpeccuit
TOYKaMU HAa KOOPAMHATHOW IUIOCKOCTU. JIMHEHWHBIM M DKCIIOHEHILMAJIBHBIA POCT.
CIoHbIE NPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMPEACTaBICHHUEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

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

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YEJOBEKa, MPUPOJBI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMM HABBIKAMHU HCCIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBAHHE KYJbTYPblI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHUSA  3J0pOBOro  oOpa3a >KM3HHU  (3I0pOBOE  IIHMTAHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha TPUMEHEHNE MAaTEMAaTHYECKUX 3HAHUH JIJIS pellieHus 3a1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH
UX BO3MOXXHBIX MOCIIECCTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanranusa K U3MEHAIIMMCSH YCJOBHSAM COLMAJBHON W MPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jijornueckue JaeicTBuA:

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

e BOCHpPUHUMATH, (OPMYJHpPOBaTH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
yTBEPAUTENbHBIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBIBJISITh ~ MAaTEMAaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npeiaraTb KpUTEPUH JIJ1s1 BBISIBIICHUSI 3AKOHOMEPHOCTEN U MPOTUBOPEUUI;
JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh TOKa3aTeIbCTBA MATEMATHUCCKUX YTBEP)KICHUH (TPSMBIC B OT
MPOTUBHOI0), MPOBOJIUTH CAMOCTOSATEIBHO HECJIOKHBIE JI0KA3aTeJIbCTBA
MaTeMaThyeckux (akToB, BBICTpaUBaTh AaAPrYMEHTAILMIO, TPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh CIOCOO pernieHus yuyeOHOW 3aiauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOASIUMNH C Y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, NpoOiIemMy,
CaMOCTOSATENILHO YCTaHaBIMBAaTh WCKOMOE U JaHHOE, (HOpPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE,

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY IUJIaHY HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEAOBAHHE MO YCTAHOBJICHUIO 0COOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W M30BITOUHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl peLICHUs 3a4a4u;

BBIOMpATh, aHAIU3UPOBATh, CHUCTEMATH3UPOBATh WU WHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS,

BbIOMpATh (opMy TMpeACTaBiIeHUS HHQOpMAMM M WILIIOCTPUPOBATH
perraemMbie 3aJa4yd  CX€MaMH, JuarpaMMaMH, WHOW Tpadukodl W ux
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTH WMH(OpPMAIMU O KPUTEPUSIM, TMPEIIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

BOCIPUHUMATh U (DOPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMU
¥ LIETISIMU OOILIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTax, J1aBaTh MOSICHEHUS 10 X0y PELICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUS C CYXKACHUSIMH JAPYTHX
YYaCTHHKOB JWaiora, OOHapy>KMBaTh pa3IiMuyue U CXOJCTBO IO3MIIMMA, B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBAHMUSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (POpMAT BBICTYIUICHUS
c y4€TOM 3aj1a4 Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHHOW U MHAUBHUAYaIbHOM
paboThI MpHU pelIEHNH YYeOHBIX MaTeMaTHYECKUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOW JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHON paboThl, pacupelesisiTb BHABI pPadOT, JOroBapuUBaThCA,
00CyX)aTh TIPOLIECC U Pe3ybTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPyNIoBbIX (opmax paboTsl (0OcCyxaeHHs, 0oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO 4acTh PaOOThI
U KOOPJIWHHUPOBATh CBOM [EWUCTBUS C JPYTUMH 4YJIE€HAMH KOMAaHHbI,
OLICHMBAaTh KauyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM PELIECHUs 33Ja4d (WU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUaHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3yibTaTa
pelIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IIPU PEIICHUN 3a/1a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHFHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA ICATEIBHOCTH MTOCTABICHHOW LIEJIN U
YCIIOBUSIM, OOBSACHATh NMPUYUHBI JOCTHIKEHUS WJIM HEAOCTH)KCHUS IICJIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoniy oOyuenus B 7 kJjacce OOyYarONIUICS TOJYYHUT CIICTYIOIIHE
MPEIMETHBIC PE3yJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BoInonHsTh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apudMeTHUECKHe
JEHUCTBUS C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAaYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIUYMCIICHUS 3HAYCHUHN JPOOHBIX BBIPAKCHHM, COIEPIKAIIIX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT oAHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO ACCATUUHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHALHEIC YHCIIA.

OKpyTasTh YKCIIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yjibTaTa BHIYMCICHUN, OIEHKY 3HAUCHHIM
YUCJIOBBIX BBIPAKEHUH. BBITOMHATH JAEHCTBUSA CO CTENECHSIMH C HATYPaIbHBIMU
MIOKa3aTEISIMH.

[TpuMeHSATh TPU3HAKHN ACTUMOCTH, PA3JIOKCHIE HA MHOYKUTEIN HATYPATbHBIX
YHCEJL.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIWYMH, TPOTOPIIMOHANBHOCTHIO BEIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PeUIeHUs 3a7a4d ¢ YI4ETOM OTPaHWUYCHHUH, CBSI3aHHBIX CO CBOHCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHHUs

Hcnonb30BaTh anredpanieckyro TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOIIECCE OCBOCHUS Y4eOHOTO MaTepuaia.

HaxonuTe 3HadeHUsT OYKBEHHBIX BBIPAKCHHWHA TPH 3aJaHHBIX 3HAYCHHUSIX
MePEMEHHBIX.

BrIimonHITE MpeoOpa3oBaHus 1IEI0T0 BRIPAKEHHS B MHOTOWICH TPUBEIACHUEM
MOTOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BEITIONHATE YMHOKEHHE OJIHOWICHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa Pa3HOCTH.

OcCyIIecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXKUTEIH C TIOMOIIBIO
BBIHECEHUS 32 CKOOKHU OOIET0 MHOXKHUTEJS, TPYIITUPOBKHU CIAraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[TpumeHsTh npeoOpa3oBaHKsl MHOTOWICHOB ISl PELICHUS Pa3jIMYHbIX 3a7ay
U3 MaTEeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOU MPAKTHUKH.

Hcnonp30BaTh CBOWMCTBA CTEMEHEW C HATypalbHBIMHU IIOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA



Pemwlare yiMHENMHBIE ypaBHEHUs C OJHOM NEPEMEHHOW, NPUMEHSS IPAaBHUIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPANHATHON IJIOCKOCTH IpaUK JIMHEHHOTO YPAaBHEHUS C IBYMS
NEPEMEHHBIMHU, MI0JIb3YSCh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsTh M pellaTh JIMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBHUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1ayyl NIOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300pakath HA KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATH YACIOBBIE MPOMEKYTKH Ha
anre0pandeckoM SI3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh Tpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cnocod MpeACcTaBiICHUS U aHaiIM3a WH(OpMaluu,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
NpEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb30oBaTh HayaJlbHbIE MPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, HUCIOJB3Yys IPU HEOOXOAMMOCTH KaJIbKYJISATOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh 3amucu OONBIIUX W MaJbIX YHCEN C MOMOIIBI0 JAECATHUHBIX
npoOeit u creneneit yucia 10.



AJiredpanyecKue BbIpaKeHUs!

[IpuMeHATh TOHATHE CTENEHH C LEJbIM [0Ka3aTeleM, BBINOJHATh
npeoOpa3oBaHus BBIPAKEHHH, COIEPIKAIUX CTENECHH C LEIbIM MTOKa3aTEeJIEM.

BBINOTHATE TOXKIECTBEHHBIE IPEOOPA30BAHNS PALlMOHAIBHBIX BEIPAYKEHUI Ha
OCHOBE MPaBUJI ICUCTBUIN Ha/l MHOTOUJICHAMH U aIre0pandecKuMu ApoOsMHU.

PackmanpIiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHsATh MpeoOpa3oBaHMs BEIPAXKEHHM JI pELICHUS Pa3IMUHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEATBHON IIPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

PemaTe nMHENHBIEC, KBaJpaTHBIE YPABHEHUS W pPalMOHAIbHBIE ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMS IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIEIOBAHNS YPABHEHUM UM CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapUuecKuX MpeACTaBlIeHUH (yCTaHaBIMBATh, UMEET
JU yYpAaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CIM HUMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT cinoBecHOW (OPMYIMPOBKU 3a7auu K €€ anreOpamdeckoid
MOJIENIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPHPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBII pe3ysbTarT.

[IpuMeEHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pellaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM IEPEMEHHOM U UX CUCTEMBI, 1aBaTh rpaUIecKyIo
WJUTIOCTPALIMIO MHOKECTBA PEUICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUIMHA

[Tonnmath ¥ UCHONB30BaTh (HYHKIMOHAIBHBIE MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYEHMsI), ONPENENATh 3HAUCHHE (QYHKIUM MO 3HAYEHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y=k/X, y = X2,y =x3,y = |X|, y = VX, OIHCBIBATH CBOHCTBA YHCIOBOM (hyHKINHA
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
NpEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BrimonHaTe apupMeTHuecKkre 1eUCTBUSA C palliOHAIbHBIMU YUCIIaAMHU, COUeTast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBHIMOJIHATH BBIYMCICHHS C HUPPALUOHATBHBIMU
YUCIIAMH.

HaxonuTh 3HaYeHUs CTENEHEN C LEIbIMH IIOKA3aTEIIMHA U KOPHEH, BBIYUCIIATH
3HAYEHHUS YUCIIOBBIX BBIPAXKEHUM.

OKpyrasiTe JEHCTBUTENBHBIE YHCIIA, BBIIOJHIATH NPUKUIAKY pE3yibTaTa
BBIYMCIICHUN, OLICHKY YHCIJIOBBIX BBIPAKCHUIA.



YpaBHeHMs U HEPABEHCTBA

Pemars nuHeliHbIe ¥ KBaIpaTHBIC YPaBHEHUS, YPABHEHHUSI, CBOISIINECS K HUM,
pocTerne APOOHO-PAlMOHAIBHBIE YPABHEHHS.

PemaTe cucteMbl ABYX JTUHEWHBIX YpPaBHEHUU C JABYMsI TEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUMN, B KOTOPHIX OJTHO YPABHEHUE HE SIBISETCS JTUHEHHBIM.

Pemiath TEKCTOBbIE 3ajauu alIreOpamdeckuMm CrnocoOoM ¢  TMOMOUIBIO
COCTaBJICHUs YPaBHEHHsSI UJIU CUCTEMBI JIBYyX YPaBHEHUH C IBYMsS NIEPEMEHHBIMHU.

[IpoBouTh mpocTeiiiive uccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TrpaduyuecKuX Mpe/ICTaBlIeHUi (YCTaHABIMBATh, UMEET
JY ypaBHEHUE WJIM CHUCTEMa yYpaBHEHUU pEIICHUs, €CIIM HMEET, TO CKOJIbKO, U
npouee).

Pemars nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPAaBEHCTB Ha YHCIIOBOM MPSAMOM, 3alMChIBaTh PELICHUE C MOMOILBIO
CHUMBOJIOB.

Pemmatp  cucreMbl ~ TUHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPAaBEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHUE CHCTEMBbI
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA IPU PEILIEHUU PA3IMYHBIX 3a/1a4.

DOyHKUIMHA

Pacno3naBath (QyHKIIMM W3y4eHHBIX BHIOB. [lOKa3piBaTh CXeMaTHYECKH

pacIoyio’KeHNe Ha KOOPAMHATHOM IIOCKOCTH TpadukoB GyHKIwmiA Buga: y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crtpouth U n300pakaTh CXeMaTHYECKU TpaduKU KBAJAPATUYHBIX (PYHKIUH,
OIMHMCHIBATh CBOWCTBA KBAJPATHYHBIX (PYHKIUH TI0 UX Tpaduxam.

Pacno3naBaTth kBagpaTHuHyr0 QYHKIHIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBble NMOCT€10BATEILHOCTH H MPOTPeccUuu

Pacno3naBaTh apupMETHUECKYIO U TEOMETPUUECKYIO MPOTPECCUU TPU Pa3HBIX
croco0ax 3aJaHusl.

BBIMONMHATE  BBIYMCICHHWS C  UCHONIB30BaHUEM (opMyn N-ro  4jeHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIAWHATHOU
TUIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YUCIOBBIMH TOCIEAOBATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4d U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, IUGPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Konrpoabnbie | IlpakTuueckue (mudpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna u BeruncieHus. PanuonanbHble o5 1 bubnuorexa [JOK
qucia https://m.edso0.ru/7f415b90
bubmuorexa [JOK
2 Kooppunaret u rpaguii. Gymkim 24 L https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
3 AnreOpanyecKue BhIPAKCHHS 27 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 YPaBHCHHS H HEPABCHCTBA 20 . https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Hosroperne i 06obmenne 6 L https://m.edso0.ru/7f415b90
BIIIEE KOJIMYECTBO YACOB I1
ObL] Q) CTBO HACOB IIO 102 5 0

[NPOTPAMME



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

8 KVIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uu@ppoBbIe
Ne i/ P Konrpoabnsie | IIpakTuyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsbl
1 Anrebpanyeckue BbIpaKEHHUS. 15 1 Bbu6moteka LJOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
2 Uwucna u Beruucinenus. KBagpaTabsie KOpHU 15 https://m.edsoo.ru/7f417af8
3 Uucna u Berunciaenus. CTENeHsb ¢ 1eTbIM 7 bubnuoreka [IOK
IIOKa3aTesemM https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 5 1 bubmuoreka [IOK
KBanpaTHblii TpéxuiieH https://m.edsoo.ru/7f417af8
5 VYpaBuenus u HepaBeHcTBa. KBagparHbie 15 1 bubnnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubmuoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
) .
8 YHKIHH. OCHOBHbIC MOHATHS > https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
o DyHKumn. Fucnossie GyHKumn o https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 I1 600 6 2
OBTOPEHHE H 0DODICHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[MPOTPAMME



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

9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Kourpoubnbie  IIpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypcsbl
1 Yucna v BerunciieHus. JleiicTBUTEIbHBIC 9 bubnnorexa [IOK
yucIia https://m.eds00.ru/7f419d08
bubnunoreka LIOK
2 Dy 16 1 https://m.edso0o.ru/7f419d08
3 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnorexa [JOK
OJHOM NIEPEMEHHOU https://m.edso0o.ru/7f419d08
4 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHEHUU https://m.edso00.ru/7f419d08
bu6mmoteka IIOK
5 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7£419d08
bu6nunorexa LIOK
6 YucIoBbIE OCIEN0BATEILHOCTHU 15 1 https:/m.edsoo.ru/7f419d08
7 [ToBTOpEeHnue, 06061IeHNE, cCUCTEeMaTH3aus 18 1 bubmmnoreka HOK
3HAHWI https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
NpoBepPsSIEMOro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUs
pe3yjabrara
1 Uucna u BBIYUCIECHUS
11 BoimonHsaTh, coueras  YCTHbIE W TNHMCBMEHHBIE  MPUEMBI,
' apudmeTnyecKre ASUCTBUS C PallMOHAIBHBIMU YHUCIAMHU
Haxomuth  3Ha4YeHUsT  YUCJIOBBIX  BBIPAKEHHUM,  NPUMEHSTH
1.2 Pa3HOOOpa3HbIC CIIOCOOBI ¥ TPUEMBI BBIYMCIICHUS 3HAYCHHUH APOOHBIX
BBIPQXCHHH, COJIEPIKAUX OOBIKHOBEHHBIC U ACCATHYHBIC IPOOH
[Tepexogute oOT omHOM QopMbl 3amucu 4YHMcen K Apyrou
13 (mpeoOpa3oBBIBaTh  JECATUYHYIO  JpoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU, B OECKOHEUHYIO
JECATUYHYIO IPOOB)
1.4 CpaBHUBATH U YIOPAIOUYMBATH PAllMOHAIbHbBIE YHCIIA
1.5 OKpyriaTh uncia
BBITIOTHATE MPUKUAKY U OLEHKY PE3yJIbTaTa BBIYMCICHUM, OLICHKY
1.6 3HQYEHUW YUCJIOBBIX BBIPAXKCHUN. BBINONHATH JEUCTBUS €O
CTEMEHSAMHU C HaTypaJIbHBIMU MTOKA3aTEISIMU
17 [IpuMeHATh TpPU3HAKKA JEIMUMOCTH, Pa3JIOKCHHE Ha MHOXKUTEITH
' HaTypaJbHBIX YHCET
Pemate mpakTUKO-OPHMEHTHPOBAHHBIC 3aJadd, CBS3aHHBIE C
OTHOLIEHUEM  BEJIUYMH,  MPONOPIUOHAIBHOCTHIO  BEIUYUH,
1.8 MPOIICHTAMH, HHTEPIPETUPOBATh PE3yAbTaThl PEUICHUS 3aaad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PaCcCMATPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BhIpaXEHUs
21 Hcnonp3oBaTh anreOpanyecKyrd TEPMHUHOJOTHIO W CUMBOIIUKY,
' MPUMEHSTH €€ B IPOIIecCe OCBOCHUSI yUeOHOT0 MaTepHraa




HaxonuTe 3HaueHuss OYKBEHHBIX BBIPQKEHUI TpU 3aJaHHBIX

22 3HAYEHUSX [IEPEMEHHBIX
23 BeinonHATe npeoOpazoBaHMs LEJIOr0 BBIPAKEHHUS B MHOTOUWIEH
' NPUBEJICHUEM MOAO0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBINOIHATE YMHOKEHUE OJHOWICHA HA MHOTOYJIEH U MHOTOYJICHA Ha
2.4 MHOTOWIEH, IPUMEHATHh (OPMYNBI KBajapara CyMMBbl UM KBajpara
pa3HOCTH
OcCylecTBIATh  pa3jloKEHUE MHOIOWIEHOB HAa MHOXHUTEIU C
2.5 MOMOIIbIO BEIHECEHUS 32 CKOOKH O0IIEero MHOXKHTEIS, TPYIIIUPOBKU
CJIaraeMbIX, MPUMEHEHUS (POPMYIT COKpPAIIEHHOTO YMHOXKECHHS
26 [TpumensTh NpeoOpa3zoBaHUS MHOTOUJIEHOB JIJISl PELLIEHUS Pa3IMYHbIX
' 3aJla4 U3 MaTeMaTUKH, CMEXKHBIX [TPEIMETOB, U3 peallbHON IPAKTUKHU
57 Hcrnonbs30BaThk CBOMCTBA CTENEHEH C HAaTypaJIbHBIMHU ITOKA3aTEISIMU
' JUIs IpeoOpa30BaHuUs BbIPAKEHUN
3 YpaBHEHUS U HEPABEHCTBA
Pemate nMHEHBIE ypaBHEHUS C OJHOW IEPEMEHHOM, INPUMEHSIS
3.1 IIpaBHJIa IEPEX0/Ia OT UCXOJHOIO YPABHEHUS K PABHOCUIBHOMY €MY.
IIpoBepsITh, SIBAAETCS JIM YACIO KOPHEM YPAaBHEHUS
3.9 [TpumensaTs rpaduyeckue METOJAbl TNPU PEIIEHUH JIMHEHHBIX
' YPAaBHEHUH U UX CUCTEM
33 [TonGupate mnpuMepbl Map YHUCEN, SBISIIOIMIMXCA  pEIIeHHEM
' JIMHENHOIO ypaBHEHUS C IBYMS IIEPEMEHHBIMU
Ctpoutb B KOOPAMHATHOM MIIOCKOCTH rpapUK JTUHEHHOTO ypaBHEHUS
3.4 C IByMsl IEpEeMEHHBIMU; TIOJIb3YACh TPaPUKOM, IPUBOIUTH IPUMEPHI
pelIeHUs] ypaBHEHUS
35 Pemate cucreMbl ByX JIMHEWHBIX YpPaBHEHMH C  JByMs
' MEPEMEHHBIMH, B TOM YHUCIIe IpaduyecKu
CocTaBIATh U pelIaTh JMHEHHOE YPABHEHUE WIIM CHCTEMY JINHEUHBIX
3.6 YPaBHEHHUH M0 YCIOBHUIO 33/1a4, HHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4M MTOJIY4EHHBIN pe3yiabTaT
4 Koopaunate! u rpaduku. OyHKIINN
N3o0pakath Ha KOOPAWHATHON MPSIMOW TOYKU, COOTBETCTBYIOIINE
4.1 3alaHHbIM KOOpAMHATAaM, JY4H, OTPE3KH, MHTEPBAJIbl, 3alMCBIBATH

YHCIJIOBBIE TPOMEXKYTKH Ha alNredpandeckoM si3bIKe




13 OTtMmedaTh B KOOPAWHATHOW TUIOCKOCTH TOYKH TIO 3aJaHHBIM
' KOOpJMHATaM
43 Crtpourts rpaduku JuHeHHBIX QyHKUUNA. CTpouTh rpaduk QyHKIUHU Y
' = [x|
OnuceiBaTh ¢ MOMOUIbI0 (QYHKIUN U3BECTHBIE 3aBUCUMOCTU MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHHUE, LEHY, KOJIHYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00bEM pabOThI
4.5 HaxonuTh 3HaueHne (GyHKIMK 1O 3HAYEHUIO €€ apryMeHTa
[TonumaTp rpadudeckuil Cmoco0 TpEACTaBICHUS M aHAIN3a
4.6 uH(popMaIMy, HW3BJICKAaTh U HMHTEPIPETUPOBATH HH(GOPMAIUIO W3
rpaKOB pealbHBIX MIPOIECCOB U 3aBHCHUMOCTEH
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
NpoBepPsieMoOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yjabTara
1 Yucna v BEIYUCICHUS
Hcnonp30BaTh  HauadbHBIE  TMPEACTABIEHUS O  MHOXECTBE
11 JEHCTBUTEILHBIX YHCEN JIUISl CPAaBHEHUS, OKPYTJICHHSI U BEIYMCIICHH,
' n300paxaTh JEHCTBUTENbHbIE YHCIIa TOYKaMU Ha KOOPAWHATHON
IPSAMOI
[IpumensTh TOHATHE apU(YMETUYECKOTO KBAJAPATHOTO KOPHS,
12 HaXOJWTh KBAaJPaTHbIC KOPHH, HCIIONB3ysS IMPH HEOOXOIUMOCTH
' KaIbKYJSTOD, BBITIOJTHSATh npeoOpa3oBaHus BBIpAXCHHH,
COJIEpXKAIINX KBaJIpaTHbIe KOPHHU, UCIIOJIb3Ys CBOMCTBA KOPHEH
13 Hcnonp3oBaTh 3amucy OONBIIMX M MajbIX YHCENT C TOMOIIBIO
' JECATUYHBIX Ipo0ei u cTeneHei uncna 10
2 Anrebpanyeckue BbIpaKeHHs
[IpuMeHsTh TIOHATHE CTENEHU C LETbIM MOoKa3aTelieM, BBHITOIHAITH
2.1 npeoOpa3oBaHMsl BBIPAKEHUN, COACPIKAIUX CTEICHH C IEJbIM
MoKa3aTeseM




2.2

BBINONHATE  TOXKIECTBEHHBIE MPEOOpa3oOBaHMS  PALMOHAIBHBIX
BBIDQXCHUIM Ha OCHOBE IIpaBWJI JCHCTBUM HAJ MHOIOYICHAMH H

anreOpanyecKuMu ApoOsMu

2.3

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

2.4

[TpumensTh peoOpa3oBaHUsl BHIPAKEHUN JJISl PEHICHUS Pa3IUYHbIX

3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX IIPEMETOB, U3 PEAIbHON ITPAKTUKHU

VYpaBHEHUS U HEPABEHCTBA

3.1

PemraTs HHHCﬁHBIC, KBaJApaTHbIC YpaBHCHHUA W PpalluOHAJIBHBIC
YpaBHCHUSA, CBOAAIIUCCA K HUM, CUCTEMbI IBYX ypaBHeHI/Iﬁ C IBYyMA

MNEPEMCHHBIMU

3.2

IIpoBoauTh mpOCTEHIINE WCCIECIOBAHNUS YPAaBHEHUHM M CHUCTEM
YpaBHEHMH, B TOM UHCIIE€ C IPUMEHEHUEM TIpadUuecKux
IpeJICTaBICHUN (YCTaHABJIMBATh, UMEET JIM YPaBHEHHUE WM CHCTEMA

ypaBHeHI/Iﬁ pemcHus, €CJIiu UMCECT, TO CKOJIbKO, U npoqee)

3.3

[lepexomuTh OT cCiOBeCHOW (OPMYIHPOBKM 3amadun K e
anredpanvyeckoil MO C MOMOIIBIO COCTABICHUS YPaBHEHUS WU
CHUCTEMbI ypaBHeHHfI, HUHTCPpHPETUPOBATL B COOTBETCTBUHU C

KOHTCKCTOM 3aJa4Hn HOHy‘IGHHLIﬁ pe3yiibTaT

3.4

IIpuMeHATH CBOWMCTBA YHCIOBBIX HEPABEHCTB Ul CpPaBHECHMUA,
OLICHKH, peIlaTh JIMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOMN U UX
CHCTEMBI, J1aBaTh rpaMueCKyr0 UIUTIOCTPALIMI0 MHOXKECTBA PELLICHUH

HCPAaBCHCTBA, CUCTECMbI HCPABCHCTB

OyHKIMU

4.1

[ToHuMaTh W HCIONB30BaTh (DYHKIMOHAIbHBIE TOHATHS U S3BIK
(TepMHUHBI, CUMBOJHYECKHE O0O3HA4YEHMsI), OIpeNesTh 3HaueHUe

(YHKLIUYU 110 3HAYEHUIO apTyMEeHTa, ONpPeNeNiaTh CBOMCTBA (DYHKIIUU

o e€ rpaduky

4.2

Ctpouts rpaduku dJIeMEHTapHBIX QYHKIIMA BHJIA:
y=k/x

k/x




, Y =X2, ¥ = X3, ¥ = [X|, omUCBIBaTh CBOMCTBA YHUCIOBOM (QPYHKIUH 1O €€
rpaduxy

9 KJIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yjabTara
1 Uucna u BBIYUCIECHUS
11 CpaBHUBaTh U YHOPSAAOYMBATh PAllMOHAJIBHBIE U HpPpaLlMOHAIbHbIE
' qucia
Beinonusate apudmernueckue 1eHCTBU C pallMOHAIBHBIMU YUCIIAMHU,
1.2 coderas yCTHbIE U TMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BEIYMCIICHHUS C
UPPALMOHAIBHBIMU YU CIIAMH
13 HaxonuTe 3HaueHHUs CTENEHEW C LEIbIMU MOKa3aTeIsiIMA U KOPHEH,
' BBIYHCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHUN
14 OkpyrisiTh  AEWCTBUTEIbHBIE  YHCIIA, BBINOJIHATH  IPUKUIAKY
' pe3ynbTaTa BEIYHUCIECHUN, OLICHKY YHCIOBBIX BBIPAKCHUM
2 VYpaBHEHUs U HEPABEHCTBA
’1 Pemate nMHENHBIE W KBaJpaTHbIE YPABHEHHUs, YpPaBHECHMS,
' CBOJISIIMECS K HUM, ITPOCTEHIINE APOOHO-PAallMOHATIbHBIE YPAaBHEHUS
Pemate cucteMsl 1BYX JTMHENHBIX YPABHEHUN C IByMsI IEPEMEHHBIMHU
2.2 U CHUCTEMBI JBYX YypaBHEHUH, B KOTOPBIX OJHO YpaBHEHUE HE
ABJISIETCS JINHEWHBIM
Pemiate TekcTOBBIE 3a/1aun anreOpanvyeckuM CIocoOOM ¢ MOMOIIBIO
2.3 COCTABJICHUS] YPaBHEHHsI WM CHCTEMBI JIBYX YPAaBHEHHU C JBYMs
IIEPEMEHHBIMU
[IpoBOINTE TpOCTEHUIINE HCCICAOBAaHUS YPAaBHEHHM W CHCTEM
24 YpaBHEHHMH, B TOM UHCIE€ C TPUMEHEHUEM TIpadUUYEeCKUX
' npeCTaBiIeHU (HampuMep, YCTaHaBIMBAaThb, UMEET JIM ypaBHEHUE
WIN CHCTEMa YPaBHEHUH PeLeHUs], €CIIU UMEET, TO CKOJIBKO)




2.5

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300paxxaTh pelIeHre HePaBEHCTB Ha YMCIIOBOM MPSIMOM, 3aHChIBATh

pemICHUC C IOMOIIIBIO CUMBOJIOB

2.6

Pemiate cuCTEMBI JIUHEHHBIX HCPaBCHCTB, CUCTCMbI HCPABCHCTB,
BKJIIOYAOMIUEC KBAAPATHOC HCPABCHCTBO, 1/1306pa>1<aTL PCIICHHUC
CHUCTEMBI HCPABCHCTB HaA YHCJIOBOM pr[MOﬁ, 3aIIMChIBAaTh PCHICHUC C

IIOMOIIbXO CHMMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PCIICHUHN PA3JIMYHBIX 3aJa4

OyHKIMU

3.1

PacriosHaBath  (QYHKIMH  W3YYE€HHBIX  BHAOB.  IlOKa3bIBaTh
CXEMAaTHYECKH pACIIOOKEHHE HA KOOPAMHATHOW  IUIOCKOCTH
rpadpukoB dyukuuii Buma: =KX, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBHCUMOCTH OT 3HAYeHU# KO3()(HUIMEHTOB, ONMUCHIBATH CBOWCTBA

byHKUIMMA

3.2

Iloka3piBaTh CXEMATHYECKH pACIOJIOKEHHE Ha KOOPAMHATHOMN
TUTOCKOCTH TpadukoB GyHKIWH Buma Y = VX, Y = |X| U ONHCHIBATh

cBOMCTBA (PyHKIUH

3.3

CTpOI/ITB 151 I/1306pa)KaTB CXEMATHUYCCKHU Fpa(I)I/IKI/I KBaJApaTUIHBIX

(GyHKUUH, ONMMCHIBaTH CBOMCTBA KBAAPAaTHYHBIX (DYHKIUH Mo X

rpaduxkam

3.4

Pacno3znaBaTh KBaJpaTH4HYIO (QYHKIHMIO 1O (QopMmyse, TPUBOIUTH
IpUMEpPbl KBAJPAaTUUHBIX (DYHKIMHA M3 peabHON KU3HH, (PU3HKH,

TEOMETPUH

ApI/I(I)MCTI/I‘-ICCKaH N TCOMCTPHUYICCKAA MMPOTrpeCCrUun

4.1

Pacno3naBath apI/I(I)MeTI/I‘-IeCKyIO U TCOMCTPHUUYCCKYIO IIPOrpeCcCUU

IIPU pa3HbIX Crocobax 3aaHus

4.2

BBINONMHATE BBIYUCIIEHUS C HCIOJb30BaHHEM (OpMys N-To 4ieHa
apu(METHUECKON U TeOMETPHUUECKOM MPOrpeccHii, CyMMBI MEPBBIX N

YJICHOB

4.3

I/I306pa)KaTb YJICHBI IOCJIICAOBATCIBbHOCTH TOYKaMH Ha

KOOPJAMHATHOU IJIOCKOCTH




4.4

PemraTs 3aJa4u, CBA3aHHBIC C YHMCJIOBBIMH ITOCIICAO0BATCIIbHOCTAMU, B
TOM YHCJIC 3aJa4yu U3 peaJII)HOI;'I KHN3HU (C HCIIOJIB30BaHHUEM

KaJIbKYJIATOPa, TU(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BBIYMCICHUS
JpoOu 0OBIKHOBEHHBIE U JECATHYHBIC, IEPEX0a OT OJHON (OPMBI 3aMUCH
11 npobeit k npyroil. IloHsATHE palnMOHANIBHOIO 4YMCiIA, 3alMCh, CPaBHEHUE,
YIOPSAI0YMBAHNE PALIUOHAIBHBIX YHCEI
1 Apudmernueckre 1efcTBUSA ¢ pallMOHATIBHBIMY YnCIIaMu. Pemenue 3a1a4 u3
' peabHOM MPAaKTHUKU HA YaCTH, Ha Ipoou
13 Crenenp ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpeIeNieHHe, MpeoOpa3oBaHMe
' BbIp)KEHUI1 Ha OCHOBE OIpENIEICHNUs, 3aUCh OOJIBLINX YUCEll
14 [TporeHThI, 3aITUCh MPOLEHTOB B BUAE APOOH M JpoOU B BUAE MPOICHTOB.
' Tpu OCHOBHBIE 33/1a4y Ha NIPOLIEHTHI, PELICHHE 3aja4 U3 PEAIbHOM IPAKTUKU
15 IIppuMeHeHHe TIpU3HAKOB JENMMOCTH, pPa3JIOKEHHME Ha MHOXKHUTEIN
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBHUCMMOCTH, B TOM 4Mcie TMpsiMas ©  oOpaTHas
' MIPONOPLIUOHAIBHOCTH
2 AnrebpanuecKue BbIpaXKEHUS
51 IIepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlonycThMBIE
' 3HAYEHUS IEPEMEHHBIX
95 [IpencraBieHre 3aBUCUMOCTH MEXIy BeIMYMHAMU B BHUAE (OPMYIBI.
' Beraucnenus mo gpopmynam
23 [TIpeoOpa3oBanue OYKBEHHBIX BBIPQKEHUH, TOXKIECTBEHHO pPaBHBIC
' BBIPAXKECHUS
2.4 CBoOIICTBa CTENEHU C HATYPaJIbHBIM ITOKA3aTEIEM
25 OpnnHownenbl 1 MHOrowieHsl. CteneHs MHOrowieHa. CoeHue, BBIYMTaHNUE,
' YMHOXXEHHE MHOTOWJICHOB
@opMysbl COKPALIEHHOTO YMHOMKEHUS: KBaapaT CyMMbl U KBajapar
2.6 pasHocTH. DopMyiia pa3HOCTH KBaaparoB. Pa3inokeHHe MHOTOWIEHOB Ha
MHOKUTENH




3 YpaBHeHUs
31 VYpaBHeHUE, KOpPEHb YpaBHEHHs, IpaBHia MpeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCHJIBHOCTb YPAaBHEHUN
3.9 JIuHeilHOE ypaBHEHHE C OJHOW IMEPEMEHHOM, YUCIO KOPHEH JIMHEWHOrO
' YPaBHEHHs, PEIICHUE JINHENHBIX YPABHECHUM
33 CocraBieHue ypaBHEHUH 110 YCIOBUIO 3a1a4l. Pelnenre TeKCToBbIX 3aa4 ¢
' IIOMOUIbIO YPaBHEHUN
3.4 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €r0 Tpaduk
Cucrema JBYX JIMHEHHBIX YpaBHEHUH C JIByMs NepeMEeHHbIMU. PemeHue
3.5 CHCTEM ypaBHEHUI criocoOoM nojcTaHoBKU. [IpuMepsl pereHus TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpadguku. OyHKIMN
4.1 Koopaunara Touky Ha psMoit
42 YucoBble IPOMEXKYTKH. PaccTosiHuEe MEXK 1y IByMs TOUKaMU KOOPAMHATHON
' pAMOM
A3 [TpstmoyronbHas cuctema koopaunaat, ocu Ox u Oy. AGciucca U opuHaTa
' TOYKHM Ha KOOPJUHATHOM IUIOCKOCTH
W [Tpumeps! rpadukoB, 3an1aHHbIX popMynamu. UTeHne rpaguKoB peaabHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue Gynxuun. I'papux Gynkiun. CoiicTBa GyHKIMH
4.6 Jlunelinas @ynkuus, e€ rpaduk. I'padux pyHkum y = [x|
47 I'paduueckoe perieHue JUHEHHBIX YpaBHEHHM M CHCTEM JIMHEHWHBIX
' YPaBHEHUNU
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 Yucna 1 BBIYUCIIEHUS
11 KBanpatusiii kopeHbp u3 uyucna. [loHsTne 00 HppallOHAIBHOM YHCIIE.
' JlecsaTuuHbIe TPUOJINKEHUS UPPALMOHATBHBIX YHCEI
CpoiicTBa apupMeTHYecKMX KBAJPATHBIX KOpHEH M WX MpPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHUCIIOBBIX BBIp)KEHU I u BBIYUCIICHUSIM.
JleicTBUTENbHBIE YUCTA




13 Crenens ¢ 1enpIM IokasareneM U e€ cBoiictsa. CTaHaapTHas 3aluch 4ucia
2 Anrebpanueckue BbIpaKEeHUs

21 KBagpaTHblii  TpEXuseH, pa3loKeHHe KBaJpaTHOro TpEXWIeHa Ha
' MHOXKHUTEITN

2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0pandeckoi 1poou

2.3 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei

2.4 PannonanbHble BbIpayKEHUS U X IIPe0Opa3oBaHue
3 VYpaBHEHUS U HEPAaBEHCTBA

a1 KBangpatHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHOIO YpaBHEHHs.
' Teopema Buera

3.2 Pemienue ypaBHeHU, CBOIAIIMXCS K IMHEHHBIM U KBaIpaTHBIM

3.3 [Ipocreiimme ApoOHO-paMOHATBHBIC YPAaBHEHHS

I'paduueckas nHTEpIpETAIUS YPAaBHEHUH C ABYMS IIEPEMEHHBIMU M CUCTEM
3.4 JMHEWHBIX YpaBHEHUH C 1ByMs nepeMeHHbIMU. [Ipumepsl pemenus cuctem
HEJIMHENHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMU

3.5 Perienue TeKCTOBBIX 3a/1au aJlreOpandeckuM crocoOom

3.6 UYucaoBbie HEPAaBEHCTBA U MX CBOWCTBA

3.7 HepageHcTBO ¢ 01HOM ITEpeMEHHON

3.8 PaBHOCMIIBHOCTH HEPABEHCTB

3.9 JIuHelHble HEpaBEHCTBA C OHON NEPEMEHHOM

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKIMH

i1 Ilonartue @ynkunun. OOIacTe oONpeneneHuss MU MHOXKECTBO 3HAUCHHM
' ¢bysakuu. CriocoObl 3ajaHus PYHKIMHA

4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKINHU MO €€ rpaduKy

4.3 [Ipumeps! rpadukoB GYHKIIHM, OTpaXkaroMUX pealbHble IPOLECCH

44 OyHKIUHM, ONMUCHIBAIONIME TIPSAMYI0O M OOpaTHYI MPONOPIHOHATBHBIC
' 3aBHCUMOCTH, UX IrpaduKu

4.5 Oynkuu y =x% y = X?

4.6 Oyukmuu Yy = X, Y = |x]|

4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHUN

9 KIIACC




Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

1 Hucna 1 BIYUCICHUS
11 PanyonanbHple Yucia, MppalMOHAIbHBIE YKMCIA, KOHEYHbIE U OECKOHEUYHbIE
' JeCTUYHBIE IPOOU
MHOX€ECTBO  JEUCTBUTENBHBIX  YHCEN, JEHCTBUTEIBHBIE YHCIA  Kak
19 OCCKOHEUYHBIC JCCSITHYHBIC IpoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
' MEXJYy MHOXECTBOM JCHCTBUTEIBHBIX YHCE]I W KOOPAMHATHOM IPSAMOM.
CpaBHeHUE 1€ CTBUTENBHBIX YUCEI
1.3 ApudmeTndeckne IeHCTBHS ¢ JCHCTBUTESILHBIMHI YUCIIAMA
W3mepenus, npuliankeHus, oueHKU. PazmMepsl 00bEKTOB OKPYKAIOLEr0 MUPA,
w JUINTEIBHOCTh IPOLECCOB B OKpyXkatouiem mupe. [IpubnnxéHHoe 3HaueHHe
' BEJIMYMHBI, TOUHOCTh NpubImkenus. Oxkpyrienue uncen. [Ipukuaka u oueHka
pe3yJIbTaTOB BBIYMCIIEHU
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHMSI ¢ OTHOHN IEpEMEHHON
2.2 JInneliHoe ypaBHeHHe. Pemienne ypaBHEHUH, CBOJSIINUXCS K JINHEWHBIM
2.3 KBagparHoe ypaBHeHue. Pemenre ypaBHEHNH, CBOAAIIMXCS K KBaJAPaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepbl pelieHUs YpaBHEHHHM TpPETbE U
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HA MHOKHUTEIIN
2.5 Pemienue 1poOGHO-palMOHANIBHBIX YpaBHEHUI
2.6 Cucremsl ypaBHEeHUN
2.7 VYpaBHeHHe ¢ ABYMS [IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenue cucrem ByX JTMHENHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU
29 Pemenue cucreM AByX ypaBHEHMi, OJHO U3 KOTOPBIX JUHEMHOE, a Ipyroe —
' BTOPOM CTETIEHU
2.10 I'paduueckas MHTEpHIpEeTAIUs CUCTEMBI YPAaBHEHUI ¢ ABYMS IEPEMEHHBIMU
2.11 Pemrenne TekCTOBBIX 33724 anreOpandecKuM CrmocoooM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHEHBIX HEPABEHCTB C OHOM NIEPEMEHHOMN
2.14 Pemenue cucreM TUHEHHBIX HEPABEHCTB C OHOM IMMEPEMEHHON
2.15 KBanparnsie HepaBeHCTBa




I'pacdmueckass wHTEpHpeTanyus HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs

2.16
IIEPEMEHHBIMU

3 OyHKIUH

31 KBagpartuunas ¢ynkuums, e€ rpadpuk u cpoiictBa. [lapabona, KOOpAMHATHI
' BEPLIMHBI 1apa0doJibl, 0Cb CUMMETPUH MapadoJIbl

3.2 I'paduku pynkimii y=Kx, y=kx+b u ux cpoiicra

3.3 I'paduku pynxumii y=Kk/x, y = X° u ux coiicra

3.4 I'paduku Gynkmuii , u UX CBOMCTBA
4 UYucnoBble OCIE10BATENBHOCTH

i1 Omnpenenenue u crnocoObl 3aJaHUS YUCIOBBIX TOCIEI0BAaTEIbHOCTEN. 3a1anne
' M0CJIe10BAaTEIbHOCTH PEKYPPEHTHOM popMysol u popmyIioit N-ro wieHa

4 Apudmernueckass mporpeccus. DopMmynsl N-ro ujieHa apuMETHUECKOU
' IIPOrPECCUH, CYMMBI IIEPBBIX N YWICHOB

43 I'eomerpuueckas mnporpeccuss. Popmyinsl N-ro wWieHa TI'€OMETPUYECKOH
' IIPOrPECCUH, CYMMBI IIEPBBIX N YICHOB

44 N300pakeHne wieHOB apU(PMETHUYECKOM M TeoMEeTpHUYEcKOW mporpeccuit
' TOYKaMU Ha KOOPJAMHATHOM MJIOCKOCTH. JINHEWHBIN 1 SKCITOHEHIIMATIBHBIN POCT

4.5 Crno>xHbI€ MTPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTamM
O0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHOI MPOrpaMMbl 0CHOBHOTO
o0urero oopazoBanust Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMU: MHOXECTBO, IOAMHOMXECTBO,
orepanuu HajJ MHOYKECTBAMHU; YMEHHE OIEPUPOBATH IMOHATHSIMMU:
rpad, cBs3HBIN rpad, AepeBo, LUK, TPUMEHATh UX MPHU PEIICHUU
3a]a4; yYMEHHE MHCIIOJIb30BaTh TIpauyecKoe IpeACTaBICHUE
MHOJKECTB JUIsI OIKCAHUSl pealbHBIX MPOLIECCOB M SIBJICHHM, MpHU

pELICHUH 3aJ1a4 U3 APYTUX YIeOHBIX IPEIMETOB

YMeHue OIICPUPOBATL ITOHATUAMMU: OIIPCACICHHUEC, aKCHUOMaA, TCOPCMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb HWCTUHHBIC W JIOXHBIC
BBICKA3bIBAHUS, MNPUBOAWUTL HNPUMEPLI U KOHTPHPUMEPBI, CTPOUTH

BBICKAa3bIBAHUA U OTPpULIAHUA BBICKQ3bIBaHUH

YMeHne onepupoBaTh MOHATHAMHU: HATYPAJIIbHOE YUCIIO, TIPOCTOE U
COCTaBHOE YHUCJO, JEJIMMOCTh HaTypalbHBIX YHCEN, MPU3HAKU
JIETTUMOCTH, 1I€JI0€ YUCII0, MOAYJIb YHCiia, OOBIKHOBEHHAsI Ipo0b U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJ YKCIIA, PAlMOHATBHOE YHCIIO,
UPPALMOHATIBHOE YHCIIO0, apU(METHUYECKH KBaJpaTHBIH KOPEHb;
YMEHUE BBINOJHATh JEHUCTBUS C YHUCIAMH, CpaBHUBATb U
YHOOPSIOYMBATh YHWCJA, TPEACTABIATh YHCIAa Ha KOOPIAWHATHON
NpsIMOM, OKPYIJISATh YHUCIA; YMEHHUE JelaTh MPUKHUIKY U OLICHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATUAMMU: CTEIIEHDb C LEIBIM I0KA3aTelleM,
apumMeTnyecKuil KBaJipaTHbIN KOpEeHb, MHOTOWIEH, alredpandeckas
IpoOb, TOXJECTBO; 3HAKOMCTBO C KOPHEM HATypajbHON CTENEHH
Oosbllle €AUHMIIBI; YMEHHE BBINOJHATH PACUYETHI MO (QopMmysam,
npeoOpa3oBaHusl LEJBIX, JAPOOHO-PAIIMOHAIBHBIX BBIPAKECHUNH H
BBIPAXCHUM C KOPHIMM, Pa3JIOKEHUE MHOTOWIECHA HA MHOKHUTEIH, B
TOM 4YHCI€ C HCIOJB30BaHHEM (OPMYN PA3HOCTH KBAJAPaToB M

KBaJlpaTa CyMMbI U pa3HOCTH




YMeHue oneprupoBaTh MOHATUSAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM IEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE PEILaTh JIMHEHMHBIE U KBAapaTHbIC YPAaBHECHMUS,
JIpOoOHO-pallMOHATIbHBIE YPABHEHUS C OJJHOW NEPEMEHHOH, CUCTEMBbI
JIBYX JIMHEVHBIX YPaBHCHUH, TMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JPOOHO-pAllMOHAIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM 4YMCJIE IIPU PEILICHUU 3a/1a4 U3 IPYTUX IPEIMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIOJIb30BATh KOOPAMHATHYIO
IPSIMYI0 U KOOPAMHATHYIO IUIOCKOCTh JJIi U300pakKeHUs peleHUui

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh NOHITUSIME: GYHKIHS, TpaduK GyHKINU, HYTH
¢GyHKIIH, IIPOMEXKYTKHU 3HaKOITOCTOSHCTBA, MPOMEXYTKU
BO3pacTaHus, yOBIBaHUS, HAWOOJbIIEC M HAUMCHBIICC 3HAYCHUSI
GyHKIUY; YMEHHE OIIEpUPOBATH MIOHATUSAMU: npsmast
MPOTNIOPIMOHAIILHOCTb, JINHEHHAS (PYHKIIUS, KBaipaTU4Has (yHKIHS,
oOpaTHas MPONMOPLUUOHATIBHOCTH, Mapaboiia, runepobosa; yMmMeHHe
CTpOUTh Trpaduku  (QYHKIMHA, UCHOIB30BaTh Trpaduku s
OTIpEe/ICIICHUs] CBOWCTB IPOIIECCOB W 3aBUCHUMOCTEH, JJISI PEIICHUs
3aa4 U3 APYruX y4eOHBIX MPEAMETOB U PEaTbHOU KU3HU, YMEHHUE

BbIpaXxaTh (OpPMYJIaMH 3aBUCUMOCTH MEX1Y BEJIMYUHAMU

YMeHue  onepupoBaTb  INOHATHAMH: II0CJIEI0BATENBHOCTD,
apugmernyeckas U  TeOMETpUYecKass IMPOTPEecCHH; YMEHHE
UCIIOJIb30BaTh CBOICTBA MOCiEN0BaTEIbHOCTEH, (POPMYIIBI CYMMBI U
o0IIero 4jieHa Mpy pelieHu  3a1ad, B TOM YHUCIIe 33734 U3 APYruxX

y‘-Ie6HLIX MnpeaAMETOB U peam,Hoﬁ JKHN3HHU

YMeHue pemars 3ajaud pa3HbIX TUIOB (B TOM UYHMCIIE Ha MIPOLIEHTHI,
O M 4YacTd, JBHKEHHUE, paboTy, LIEHy TOBapOB U CTOMMOCTH
MOKYIOK U YCIIYT, HaJIOTH, 337[a4il U3 00JaCTH YIPaBICHUS JINYHBIMU
U ceMeWHbIMH (PMHAHCAMH); YMEHHE COCTaBIISITh BBIPAXKEHUS,
YpAaBHEHUsl, HEPABEHCTBA U CHUCTEMbl II0 YCIOBHMIO 3aJauH,
UCCIIEI0BAaTh IOJIY4YEHHOE PEIIEHUE U OLIEHUBATH ITPABIONOA00HOCTh

MIOJIyYEHHBIX PE3YJILTATOB

YMeHne onepupoBaTh MOHATUAMU: GUTYpa, TOUKA, OTPE3OK, MpsMasi,
ayd, JIOMaHas, yrou, MHOT'OYTI'OJIbHUK, TPEYTOJIbHUK,

paBHOOEAPECHHBIN u PaBHOCTOPOHHHI TPEYTroJIbHUKH,




NPSMOYTOJIHBIA TPEYrONIbHUK, MeIuaHa, OMCCEKTpHCa M BBICOTA
TPEYrojbHUKA,  YETBIPEXYIOJbHUK,  MapajulelorpamM,  pomo,
IPSIMOYTOJIBHUK,  KBajpaT, Tpameuus; OKpPYXHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (pUrypamu;
YMEHME pellaTh 3a/Jayd, B TOM YHUCIIE U3 IIOBCEIHEBHOH >KM3HH, Ha
HaXO0XJICHNE FEOMETPUUECKUX BEJIMYHH C IPUMEHEHUEM H3yYEHHBIX

CBOWCTB GUryp u (pakToB

10

YMeHue omnepupoBaTh TMOHATHUSMU: PaBEHCTBO (UTYp, PABEHCTBO
TPEYroJbHUKOB; MapaJJICIbHOCTh U NEPICHAUKYISIPHOCTD TPSMBIX,
YroJI MEXKAY HPSAMBIMU, TMEPICHIUKYISAp, HAKIOHHAs, MPOCKIUS,
nonobue  ¢uryp, MmOAOOHBIE  TPEYTOJNbHUKH,  CHMMETPHUS
OTHOCHUTEIIFHO TOYKH W TPSMOI; YMEHHE pacro3HaBaTh PaBEHCTBO,
CUMMETpHIO HM  momobue  ¢uryp,  MapauieIbHOCTh  H

NEPIEHIUKYISIPHOCTD IIPSIMBIX B OKPYKarOIEM MUpE

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, Yroj
(BeMMYMHA yIJa, CHHYC U KOCHHYC yIJIa TPEyroJIbHUKa), IJIOLIA/b;
YMEHUE OLICHUBATh pa3Mepbl IPEIMETOB U 00BEKTOB B OKPYKAIOIIEM
MHUpPE; yYMEHUE MPUMEHATh (GOpPMyJbl MEepUMeTpa M IUIOIIAIU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAIU Kpyra, o0bema
IPSIMOYTOJIBHOTO TMapajiesienuie/ia; yMEHHe IPUMEHATh MPU3HAKU
paBEeHCTBa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUTrOHOMETpUYECKHUE COOTHOMICHUS JUIf

BBIYMCJICHUA TJINH, paCCTOHHHﬁ, i (ONENEY

12

YMmenue wu3o0paxarb IUIOCKME QUIYpsl M HUX KOMOHMHALWH,
MPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C TOMOIIbIO YEPTENKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WM

CHUMBOJIbBHOMY OITMCAHUTIO
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YMenue ONCpUpOBaTh TMOHATHUAMHU: HPAMOYIrOJIbHAdA  CHUCTEMaA
KOoOpJAuHAaT, KOOpAWMHATBI TOYKH, BCKTOpP, CyMMa BCEKTOPOB,
MMPOU3BCACHUC BCKTOpPAa HaA YHCIO, CKaJIAPHOC TPOU3BCACHHUC
BCKTOPOB, YMCHHUC HCIOJB30BATb BCKTOPbBI W KOOPAWMHATBI IJIAd
MNpCACTAaBJICHUA JAHHBIX W PCUICHUA 3a/Jda4, B TOM YHCJIC U3 APYTHUX

y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

14

YMenue ONCprUpoOBaTh IMOHATUAMU: CTOJIOMKOBBIE H KPYT'OBLIC

IUarpaMMmbl, TaOMWIBI, cpeaHee apudMeTHdYecKoe, MeauaHa,




HauOoJpIIee M HAaMMEHBIIIee 3HAYCHHUsI, pa3Max YMCIOBOIO HabOpa;
yYMEHUE M3BJIEKATh, HMHTEPIPETUPOBATL M  IPEeoOpPa3OBHIBATH
uHPOpPMALIMIO, TPEACTABICHHYI0 B Ta0IMIAX M Ha JuarpaMmax,
OTPaXKAIOIYI0 CBOMCTBA U XapaKTEPUCTUKHU PEAJBHBIX IPOLIECCOB U
ABJICHUM; YyMEHHME paclo3HaBaTb W3MEHYMBBIC BEIUYHUHBI B

OKpYXaroIIeM MUpe

15

YMeHue onepupoBaTh MOHATHAMU: CIYYaWHBIA OMBIT (CIydalHBIN
OKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJEMEHTApHBIA HCXOJ)
CIIy4aifHOTO OIBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHUS;
YMEHHE HAaXOIUTh BEPOSTHOCTU CIyYaHHBIX COOBITHH B OMBITaxX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pEIlaTh
3aJ]a4d METOJO0M OpPraHM30BAaHHOIO mepedopa M ¢ UCIOJIb30BaHUEM
MpaBUJia YMHOXXEHHUS; YMEHHUE OICHHUBATh BEPOSITHOCTH PEabHBIX
COOBITUH U SBJICHUI, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYKAIOIIEM MHpPE U B KHU3HU;
3HAKOMCTBO C IIOHATHEM HE3aBUCUMBIX COOBITUI; 3HAKOMCTBO C

3aKOHOM OOJIBIITUX YHCEN B €TO POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMeHnue BbIOMpaTh MOAXOASIIMNA HW3YYEHHBIH METOJ AJIs pelleHus
3a/1a4y, IMPUBOJUTDH IIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHUKHU
B HCKYCCTBE, OIIMCHIBATH OTHAEIBHBIC BBIJAIOLIUECS PE3YJIbTATHI,
IIOJIy4EHHBIE B XOJ€ PA3BUTHUI MAaTEMAaTHKH KaK HAYKH, IPUBOJIUTH
IpUMEpPBl  MATEMAaTUYECKUX  OTKPBITMM M HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHOW NCTOPHUH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coAepKAHUA

1 Yucna u BBIYUCIEHUS

11 HarypanbHble u niensle uncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEl

1o OOBIKHOBEHHBIE W JECATHYHBIE  ApoOM, TPOLEHTHl, OECKOHEYHBIE
' HEepUOINYECcKUe I1pooH

13 Panyonanehple umcna. ApudMeTnyeckue oOmepaluu ¢ palvoHaJIbHBIMU
' qUCIaMU

14 JeiicTBuTenpHble uucia. Apudmernyeckue onepanuu ¢ JeHCTBUTENbHBIMU
' qHUCIaMU

Ls [TpuGnmxEHHBIE BBIYMCICHHS, TPABWIIA OKPYIJIEHUS, NMPUKHUIKA M OLEHKA
' pe3ysbTara BBIYMCICHUN
2 AnrebpanuecKue BbIPAKECHHS

2.1 bykBeHHBIE BbIpaXKeHUS (BBIpaXKEHHSI C IEPEMEHHBIMHU)

25 Crenenp ¢ nenbiM mnokazateneM. CTeneHb € palMOHAIBHBIM ITOKa3aTeseM.
' CBoiicTBa CTENEHH

2.3 MHorousneHsl

24 Anrebpanueckast 1poOb

”s ApudmeTnueckuii  KOpeHb  HaTypajdbHOW  cremeHu.  JlelcTBus ¢
' apu(METHUYECKUMH KOPHSIMHU HATYpaIbHOM CTETICHN
3 YpaBHEHUS U HEPAaBEHCTBA

31 Llensie u apoOHO-panMOHATIbHBIE ypaBHEHUS. CHCTEMBI M COBOKYIHOCTH
' YPaBHEHUNU

32 Llensie u npoOHO-palioOHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemienue TekCTOBBIX 3a1a4
4 YucnoBele NOCIE10BATENBHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEA0BATEIHLHOCTEHN




Apudmernueckass U TeoMmeTpuyeckas mporpeccur. Dopmyna CIOXKHBIX

4.2
IPOLIEHTOB
5 OyHKIIUN
OyHkMsa, crnocoObl 3amanus  ¢GyHKuu. [padux ¢yHknum. OO6macts
oTpenieNieHus: U MHOXecTBO 3HaueHul ¢pynkunu. Hymu pyakmun. [IpomexyTku
5.1. 3HAKOIOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKUMH. MakCUMyMBbl U
MUHMMYMb! (QyHKUMU. HaumOosnbliee n HauMeHblIee 3HaYeHHE (PYHKIMM Ha
IIPOMEKYTKE
6 Koopaunatsl Ha IPSIMON U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHoOroyroiasHuKu
7.4 OKpy’»KHOCTb U KpyT
7.5 W3mepeHue reoMeTpu4ecKix BeINYHH
7.6 BekTopsl Ha MIIOCKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 ['padsr




YUYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O MIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUVIS1 YHEHUKA

* MaTtemaruka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEHb: yUeOHHK; 15-¢
u3nanue, nepepadoranHoe MakaperueB FO.H., Munatok H.I'., Hemkos K.W. u
ap.; noxa penakuuent TensikoBekoro C.A. AKIIMOHEPHOE 00IIECTBO
«3narensctBO «lIpocBemienue»

» Maremartnka. Anredpa: 8-it kimacc: 6a30BbI YPOBEHB: YUCOHUK; 16-¢
u3nanue, nepepadborannoe MaxkaperueB FO.H., Munatok H.I'., Hemkos K.W. u
np.; nox peaakmueit Tenskopckoro C.A. AKITMOHEPHOE OOIIECTBO
«3narensctBo «IIpocBemnienue»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
Marematuka. Anrebpa: 7—9-e kiacchl: 0a30BbIi YPOBEHb:METOUYECKOE
nocoOue K npeaMeTHOM TuHuM yueOHuKoB 1o anreope FO0. H. Makapsiuesa,
H. T'. Munatok, K. U. HemkoBa u ap./ — 2 e u3., crep. — Mockaa :

[Ipocsemenne, 2023 — 54 c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

WHuTepakTuBHBIE pa3pabOTKH YPOKOB o TeMaM yueOHuKa anredpsl FO.H. Makapsiuesa..
Astopsl nocobuit: Cennna I'.H, Cenun B.I".

www. edu - "Poccuiickoe obpaszoBanue" denepanbHbIid TOPTAI.

www.school.edu - "Poccuiickuii 001meo0pa3zoBaTenbHbIil mopTan'.
www.school-collection.edu.ru/ Enxunast kosutekiius nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
www.mathvaz.ru - gokymeHTaius, paboune MaTepHaibl Ui YIUTEINs MaTeMaTHKH
WWW.it-n.ru"CeTb TBOpUYECKHX yuuTeen"

www .festival.1september.ru decruBans negarorunueckux uaen "OTKPBHITHINA YPOK"
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