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HOACHUTEJBHASA 3AIIMCKA

AnreOpa sBIsIETCS OJJHUM U3 ONOPHBIX KypCOB OCHOBHOI'O OOIIEro 0Opa3oBaHMs: OHA OOECIIEUNBAET U3YyUEHUE JPYTUX
JUCLUIUIMH, KaK €CTECTBEHHO-HAy4YHOI'0, TaK M T'yMaHUTAapHOrO ILHMKJIOB, €€ OCBOEHUE HEOOXOIMMO IS MPOAOTLKEHUS
oOpa3oBaHMsl U B TIOBCETHEBHOW Xu3HU. Pa3BuTue y oOydaromMXCsi HAay4HBIX MPEJICTaBICHUA O MPOUCXOXKACHUU U
CYLIHOCTHU alreOpanyeckux abCTpakKLMii, cioco0e OTpa)KeHUs] MaTEMaTUUYECKON HAYKOH SIBJIEHUHN U MPOILIECCOB B MPUPOJE U
oO1iecTBe, pojiM MaTEMaTHYECKOI0 MOJEIMPOBAHUS B HAyYHOM IO3HAHMM M B IPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO
HAay4YHOI'O0 MHUPOBO33PEHHUS M KAuye€CTB MBIIUICHUS, HEOOXOAUMBIX JJIsl aJaNTalMd B COBPEMEHHOM LM(PPOBOM OOIIECTBE.
N3yuenue anreOpbl oOecrieuynMBaeT pa3BUTHE YMEHHUS HaOM01aTh, CPABHUBATH, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JEHCTBUS U BBIBOJBI, (DOPMYIHMPOBATH
yTBepxaAcHUA. OCBOEHHE Kypca ajireOpbl 00eCcreYnBaeT pa3BUTHE JOTUYECKOTO MBIIIJICHHUS] 00YYaIOUIUXCs: OHU MCITIONb3YIOT
JEeNyKTUBHbIE Y MHIYKTUBHBIE pacCyKICHUs, 0000IIEHNEe W KOHKpETU3aluio, adcTparupoBaHue W aHajoruto. OOydeHue
asreOpe MmpenarnoJiaracT 3Ha4UTEIbHbIA 00bEM CAMOCTOATEIBHON EATENBHOCTH O0YYarOIUXCsl, IOITOMY CaMOCTOSITENIBHOE
pelieHue 3a1a4 ABISIeTCS peaau3alnen 1esITeIbHOCTHOrO MPUHIUIIA 00yUEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» aisi OCHOBHOTO oOmlIero oOpa3oBaHUsi OCHOBHOE MECTO
3aHUMAIOT COJEPKATEIIbHO-METOANUECKUE TUHUM: «Huca 1 BBIUYUCICHU», «ANreOpanueckue BhIpaXXeHU», « Y paBHEHUS U
HepaBeHCTBa», «PyHKunn». Kaxnas n3 3Tux coaepKareabHO-METOAUYECKUX JIMHUN Pa3BUBACTCS HA NPOTSIKEHUN TPEX JIET
M3Y4YEeHUs Kypca, B3aUMOJEHCTBYS C APYTHMMH €ro JMHUSAMHU. B X01e u3yueHus yuyeOHOro Kypca o0y4yaromuMest TpUXOAUTCS
JIOTUYECKH PACCYXAaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3W ¢ 3TUM B mporpammy ydeOHOTO Kypca
«AnreOpa» BKJIIOYEHBl HEKOTOpPBIE OCHOBBI JIOTMKH, IPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3zefiax MaTeMaTHYECKOTO
oOpa3oBaHMsI M CIOCOOCTBYIOIIME OBJIQJACHUIO OOYYaIOIIMMHUCA OCHOB YHHBEPCAJBLHOTO MAaTEeMaTHUECKOIO sI3bIKa.
CopepxaTenpbHON U CTPYKTYPHOM 0COOEHHOCTBIO yUeOHOr0 Kypca « Anredpay sIBISIETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxxanue nuHuM «Yucina W BBIUMCICHUS» CIYKAT OCHOBOM JJisl JajbHEWIIEro H3y4YeHHs MaTEeMaTHKH,
CIIOCOOCTBYET PA3BUTHIO Yy 00YUYAIOIIUXCS JOTUYECKOTO MBIIUICHHS], (POPMUPOBAHUIO YMEHHUS MOJB30BATHCS AITOPUTMAMHU, A
TaK)Ke NMPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JI MOBCETHEBHOW >KM3HU. Pa3BUTHE MOHATHS O YUCIE HA
YpOBHE OCHOBHOI'O OOHIEr0 0Opa30BaHUSl CBS3aHO C PALMOHAIBHBIMM M HMPPALMOHAIBHBIMU YHUCIaMH, (OPMHUPOBAHUEM



NPEICTaBICHUA O JAEUCTBUTENBHOM 4YHCIE. 3aBEpIIEHHME OCBOCHHUS YHWCIOBOW JMHUU OTHECEHO K CpeJHEMY oO0IIemMy
00pa30BaHUIO.

ConepxxaHue ABYX aireOpanyecKux JHHHA — «AdreOpandyeckue BBIPAXKEHUS» U «YPAaBHEHUS] U HEPABEHCTBA»
CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS MaTEMaTHYECKOro ammapara, HeOoOXOAMMOro JUIsl pelieHus 3ajad
MaTEMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3ajad. Ha ypoBHE OCHOBHOTO 00I1ero oOpa3oBaHUs
y4eOHBIN MaTepHall TPYNIUPYETCs BOKPYT PAIMOHAIBHBIX BhIpaKeHUM. AnreOpa 1eMOHCTPUPYET 3HAUCHHE MaTEMaTHUKU KaK
A3bIKA JUISI IOCTPOCHUSI MaTEMaTHUYECKUX MOJIENIEH, OMKUCaHus MPOIECCOB U SIBJICHUN peaqbHOro Mupa. B 3amaun oOyueHus
anredpe BXOAAT TakKe JalibHEHIIee pa3BUTHE aITOPUTMUYECKOTO MBIIIIEHUS,, HEOOXOIUMOTO, B YACTHOCTH, ISl OCBOCHHUS
Kypca UH(GOPMAaTUK{, M OBJIAJECHUE HABBIKAMU JEOYyKTHUBHBIX paccyxaeHuil. IlpeoOpazoBanue cHUMBOJIBHBIX (popm
CHOCOOCTBYET pPa3BUTHIO BOOOPaXKEHHUsI, CIOCOOHOCTEN K MaTEMaTHUYECKOMY TBOPUECTBY.

Conepxanve GyHKIMOHAIBHO-Tpa)UUECKON JTMHUN HAIIEJICHO Ha MOJTyYeHHe 00yJaromMUMUCs 3HaHUM 0 QYHKITUAX Kak
BKHEUIIEH MaTEMaTUYECKON MOJIEIM JIJIsl OMMCAHMS M UCCIEAOBaHUS pa3HOOOPAa3HBIX MPOLIECCOB U SIBIIEHUN B MPUPOAE U
obOmiectBe. l3yueHue wmaTepuana CrnocoOCTBYET pa3BUTHIO Yy OOYy4yaroOUUMXCs YMEHHUS HCIOJIb30BaTh pa3jNyYHbIe
BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKHU — CIIOBECHBIE, CHMBOJIMUECKUE, TpaduyecKkue, BHOCUT BKJIaJ B (POPMUPOBAHUE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

CornacHo yueOHOMY IUIaHy B 7—9 Kilaccax u3ydaeTcsl y4eOHbI Kypc «Anredpa», KOTOPbIA BKIIOYAET CIETYIOIINE
OCHOBHBIE pa3fienbl cofepxkanus: «Hucaa u BEIYUCICHUS, «AredOpandyecKiue BhIpaKEHUD», «YPAaBHEHHSI U HEPABEHCTBAY,
«DyHKIUN.

Ha usydenue yue6Horo kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3 yaca B Hezeno), B 8 Kiacce —
102 gaca (3 yaca B Hezento), B 9 kinacce — 102 vaca (3 yaca B HeZIEIO).



COIEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BBIYMCICHUSA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO] OT OJHOM (hopMbl 3anucu Apoder k apyroi. [loHsTHE palOHAIBHOTO
qlclla, 3allCh, CpPaBHEHHE, YNOPSJOUYMBAHUE pallMOHANbHBIX unced. Apudmerndyeckue IAEHCTBHUS C PALMOHAIBHBIMU
yuciaMu. Pemienue 3a7a4 u3 peaqbHOM NPaKTUKU HA 4aCTH, Ha JPOOH.

CremneHb ¢ HaTypaJbHBIM TOKa3aTeleM: OINpeesieHue, npeoOpa3oBaHue BHIPAXKCHUI HAa OCHOBE OMPECNICHUs, 3alHCh
O0onpmx uucen. IIpoueHTsl, 3anmuch NPOUEHTOB B BUAE APOOM M ApoOM B BUAE MPOLEHTOB. TpH OCHOBHBIE 3a/1auyd Ha
IIPOLICHTHI, PELLICHHUE 3a1a4 U3 PEaIbHOM IIPAKTUKHU.

IIprMeHnenue IpU3HaKoB IEIMMOCTH, PA3JIOKEHNE HA MHOKUTENIA HATYPAJIBbHBIX YUCEL.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi ¥ oOpaTHasi IPOMOPLIMOHATIBHOCTH.

Auredpanyeckue BbIpaKeHUA

IlepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C MEpEMEHHOM. JlomycTrMble 3HaUYeHHs NepeMeHHbIX. [IpencraBienue
3aBHCHUMOCTH MEXy BEIMYMHAMHU B BUJIe (hopMyIbl. Berancnenus no ¢popmynam. Ilpeobpa3oBanre OYKBEHHBIX BbIpaKEHUH,
TOKJIECTBEHHO paBHbIE BBIPAKEHUS, MpaBuia MpeoOpa3oBaHUS CYMM U IPOU3BEACHUMN, IpaBHUJIa PACKPBITHS CKOOOK U
MPUBEIEHUS TOJOOHBIX CIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM IOKA3aTEIEM.

OpHounensl U MHOrowieHbsl. CteneHb MHoOrouseHa. ClI0KEHHE, BBIYUTAHUE, YMHOXEHHUE MHOIOUYIEHOB. DOpMyIb
COKpAalIEHHOIO0 YMHOXKEHMS: KBaJapaT CyMMbl M KBaapar pasHocTtd. Dopmysia pasHOCTH KBagpaToB. Pasnoxenue
MHOT'OYJICHOB HA MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUSI, PaBUIIa IPEOOPa30BaHUs ypaBHEHUS, PABHOCUIILHOCTh YPABHEHUI.

JIuHeHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YMCIIO KOPHEN JIMHEMHOIO YPABHEHUS, PEIICHUE JIMHEWHBIX YPaBHEHHM.
CocraBneHue ypaBHEHHMI 110 yCIOBUIO 3a7a4l. PeleHne TeKCTOBBIX 3a/1a4 ¢ TOMOILBIO YPaBHEHUM.

JIuneitHoe ypaBHEHHME C JBYMsI NEpeMEHHbIMM M ero rpadguk. Cuctema ABYX IJMHEWHBIX YpPaBHEHHUHA C JBYMs
nepeMeHHbIMU. PellieHne cucteM ypaBHEHUM CocoOOM MojACTaHOBKH. [IpuMepsl pelleHus TEKCTOBBIX 3a/lad C MOMOILBIO
CHUCTEM YpPaBHEHUN.



DyHKUNHA
Koopaunara Toukn Ha npsamoii. Yucinoseie npoMexKyTKU. PaccTossHue Mexay 1ByMsl TOUKaMH KOOPAWHATHOW MIPSMOU.
[IpsimoyronbHast cuctema koopauHat, ocu OXx um Oy. AOcuucca U OpAMHAaTa TOYKH HAa KOOPAWHATHOW TIOCKOCTH.
[Ipumepsl rpadukoB, 3agaHHbIX (opmynamu. UteHue rpadukoB peanbHbIX 3aBucuMocTed. [lonstue ¢ynkumu. I'padpuk
¢bynkuun. CpovictBa (yHkimi. Jluneitnas ¢ynkuus, e€ rpaduk. ['padux dynkium y = |X|. ['padudeckoe pemicHue
JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEHNHBIX YPABHEHUMN.
8 KUIIACC

Yucaa 1 BBIYUCICHUSA

KBagpatueiit kopenb u3 uucina. [lonarue o0 uppanuoHalbHOM uuciie. [lecaTnyHbie NMPUOIMKEHUS UPPAMOHATBHBIX
yucen. CBoiicTBa apuMeTHUeCKUX KBaJPATHBIX KOPHEH M WX NMPUMEHEHHE K MPeoOpa30BaHUIO YMCIIOBBIX BBIPAXKEHUU U
BBIYMCJICHUAM. [[€ICTBUTEIIBHBIC YHCIIA.

CrerneHsb ¢ 1eNbIM MoKaszaTesieM U €€ cpoiicTBa. CTangapTHas 3aMUCh YHCIA.

Auredpanyeckue BbIpaKeHUs

KBagpaTHbIil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOXKHUTEIIN.

AnrebOpandeckas npo0b. OCHOBHOE CBOMCTBO anredOpanueckor npodu. CroxeHue, BHIYUTaHUE, YMHOXKEHUE, JEICHHE
anredpandeckux apodei. ParimonanbHbIe BRIPAXKEHHS U UX TTPeoOpa3oBaHue.

YpaBHeHMs M HEPABEHCTBA

KBagpatHoe ypaBHeHHe, (opMysna KOpHEW KBaapaTHOro ypaBHeHUs. Teopema Buera. Pemienue ypaBHEHWUI,
CBOJSIIMXCA K JINHEWHBIM U KBajipaTHIM. [IpocTeiiime 1poOHO-palioHaibHbIE YPABHEHUS.

I'paduueckas mHTEpHnperanus ypaBHEHUW C JBYMsI TMEPEMEHHBIMHM M CHUCTEM JHMHEHHBIX YpaBHEHUH C JByMs
nepeMeHHbIMU. [IpuMeps! pelieHns: CUCTEM HEJIMHEWMHBIX YpaBHEHUM C IByMs IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a/1au aaredpanyeckuM CrocoooMm.

UucnoBble HEPABEHCTBA U X CBOMCTBA. HepaBeHCTBO ¢ 01HOM nepeMeHHOM. PaBHOCUIIBHOCTE HEPABEHCTB. JIMHEHbIE
HEpPABEHCTBA C OJHOI nepeMeHHON. CUCTEMBI JIMHEHHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

DyHKIUU

[Tonsitue pynkunu. O61acTh ONpeAeIeHNUs] © MHOXKECTBO 3HaueHuH GyHKunu. CrnocoObl 3a1anust PyHKIUH.



I'paduk pyukiuu. Yrenune cBocTB GyHKIMM 1o e€ rpaduky. [Ipumepsl rpadukoB GyHKIUN, OTpaKAOIIUX peaTbHbIE
TIPOIIECCHI.
OyHKIMH, OTICHIBAIONINE TIPSIMYIO U O0OpaTHYIO IPOMOPITMOHATBLHBIC 3aBUCUMOCTH, UX rpaduku. OyHKIHUH Y = X2, Y =
x3, y = VX, y=|x|. Ipaduaeckoe percHre ypaBHEHHIT U CHCTEM YPaBHCHHIA.
9 KJIACC

Yuciia ¥ BBIYMCICHUSA

PanmonanpHpie 4ncia, UppalMOHAJIbHBIE YHWCIIA, KOHEYHBIE M OECKOHEYHBIE [ECATUYHBIE IpoOH. MHOXKECTBO
JNEUCTBUTENBHBIX YHUCEN, JEWCTBUTENbHBIE 4YHUCIAa KaK OECKOHEUHbIe JecATU4YHble JApoOu. B3aumMHO oIHO3HAUYHOE
COOTBETCTBUE MEXAY MHOKECTBOM JEHCTBUTEIBHBIX YUCE U KOOPIAMHATHON IPSIMOM.

CpaBHeHHE IEHCTBUTENBHBIX YUCEI, apu(METUIECKUE NEUCTBUS C IEHCTBUTEIbHBIMU YHCIAMH.

Pa3mepsl 00bEKTOB OKpPYKAOLIEr0 MUPA, IITUTEIBHOCTD MPOLIECCOB B OKPYKAIOLEM MUPE.

[Tpubnnxk€HHOE 3HAUEHHE BEJIMYMHBI, TOUHOCTh NpuOmkenus. Okpyrienue uncel. [Ipukuaka u oneHka pe3ysibTaToB
BBIYMCIICHUN.

YpaBHeHMs M HEPABEHCTBA

JIuneliHO€ ypaBHEHME. PemieHne ypaBHEHNH, CBOASIINXCS K IMHEWUHBIM.

KBampatHoe ypaBHeHue. PemieHue ypaBHEHHI, CBOMSIIMXCS K KBaapaTHbIM. bukBaapatHoe ypaBHeHHE. lIpumepsr
pEeLIEHNs YPaBHEHUM TPETHEN U YETBEPTOM CTEIIEHEN PA3JI0KEHUEM Ha MHOKHUTEIH.

Pemenne npoOHO-paliMOHAIbHBIX YpaBHEHUH. PellieHne TeKCTOBbIX 3a/1a4 alre0paniyeckuM METO/I0M.

VYpaBHenue ¢ JByMs TepeMEHHBIMH M ero Tpaduk. PermeHue cuctem ABYX JMHEHHBIX ypaBHEHHH C JBYMS
nepeMeHHbIMU. Pelenue cuctem ABYX ypaBHEHUM, OJJTHO U3 KOTOPBIX JIMHEWHOE, a Apyroe — BTOpo# creneHu. I'paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a/1a4 aaredpanyeckuM crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne nMHENHBIX HEPABEHCTB C OJTHOU NEpEMEHHOM. Perenne cuctemM JTMHEMHBIX HEPABEHCTB C OJIHOW EPEMEHHOM.
KBaapatnbie HepaBeHCTBA. ['paduueckast HHTepIIpeTanusi HEPaBEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMH.

DyHKUNHA



KBagpatuunas ¢ynkuus, e€ rpadpuk u cBoiicta. [lapaGona, xkoopAuMHATHI BEPIIMHBI MapadOJbl, OCb CUMMETPHUH
napaboJIbI.

I'padukn Gpyrxumit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , # ux cBoiicTBa.

YucaoBbie NOCJIEI0BATEILHOCTH U IPOrPecCun

[ToHsiTHE YUCITOBOM MOCIENOBATEILHOCTH. 3a/IaHKE MTOCIIEIOBATEILHOCTH PEKYPPEHTHON (hopMyol u GpopMyion N-To
YJIeHa.

Apudmernueckass U reoMmerpuueckas mporpeccuu. PopmMynbl N-r0 wieHa apuMETHYECKOW H TeOMETPUUYECKOM
IPOTPECCUIA, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHre wWieHOB apu(PpMETUYECKON U TEOMETPUYECKOM MPOrpeccHuil TOYKaMU Ha KOOPAMHATHOW IIOCKOCTH.
JIvHEeWHBIN U SKCTOHEHUHUAIBHBIA POCT. CII0KHBIE MPOLICHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBLI YYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHUS MIPOTPAMMBI YIEOHOTO Kypca «Anredpa» XapakTepu3yrTCs:

1) maTpuoTnyeckoe BOCIMTAHUE:

MPOSIBJICHUEM HHTEpeca K IMPONUIOMY M HACTOSIIEMY POCCHUHMCKONW MaTE€MaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K
JOCTHKEHUSAM POCCHMCKUX MATEMATHKOB M POCCUMCKON MAaTEMATUUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHUXKEHHUU B
JIPYTUX HayKax W MPUKIAIHBIX chepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOTHEHHIO 00S13aHHOCTEH rpakjaHuHA U peanu3alliy ero npas, IPeJACTaBICHUEM O MaTeMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBICHHM, MPOIEAYp TpaKAaHCKOro OOIIecTBa (Hampumep, BbIOOPHI,
OTPOCHI), TOTOBHOCThIO K OOCYXKJIEHHMIO ATHYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUMN
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUUECKUX MPUHIIUIIOB B ICSTEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEHICHUM MPAKTUYECKUX 3aJad MAaTeMaTUYE€CKOW HaNpaBJIECHHOCTH, OCO3HAHHEM
BAXXHOCTH MaTeMAaTHUYECKOro 00pa3oBaHusl Ha MPOTSHKEHUU BCEH KU3HU ISl YCIIEITHOW MTPo(eCcCUOHANILHON JIESITEIbHOCTH U
pPa3BUTHEM HEOOXOJUMBIX YMEHUMN, OCO3HAHHBIM BBHIOOPOM M MOCTPOEHUEM WHIUBUAYAJIBHOW TpaeKTOpuu oOpa3oBaHUsI U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTN4ecKoe BOCIIUTAHUE:

CITOCOOHOCTBIO K 3MOIIMOHAIIBHOMY M A3CTETHYECKOMY BOCIPHUATHIO MaTEMaTHUYECKHUX OOBEKTOB, 3ajiay, PEIICHUH,
paccyXaeHu, YMEHUIO BUJIETh MAaTEMaTUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpHEHTAalle! B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pPa3BUTHS YeJIOBEKa, MPUPOJIBI U OOIIECTBA, MTOHUMAHNEM MAaTeMAaTHUYEeCKOW HAYKU Kak c(epbl YeIOBEUECKOU ACATEIHHOCTH,
ATAroB €€ Pa3BUTHUS U 3HAYMMOCTH [IJIi Pa3BUTHS IMBUJIM3AIUU, OBJIAJICHUEM SI3bIKOM MaTeMaTUKH W MaTEeMaTHYeCKOMN
KYJbTYPOM KaK CpPEeJICTBOM MO3HAHUS MUPA, OBJIaJICHUEM MMPOCTEHIITUMU HaBbIKAMH MCCJIEI0BATEILCKON JEATeIbHOCTH;

6) pusnuyeckoe BocnuTaHue, POPMUPOBAHUE KYJILTYPbI 3I0POBbS ¥ IMOLUMOHAJIBLHOTO 0JIArOMOJIyYHsI:



TOTOBHOCTBIO MPUMEHATh MATEMAaTUYECKUE 3HAHUS B MHTEpPECAX CBOETO 370POBbs, BEIECHUS 3J0POBOr0 00pasza KU3HU
(3mopoBoe mHTaHHMe, COaJaHCHUPOBAHHBIA PEXKUM 3aHATHH H  OTHAbIXa, peryspHas (Qusuueckas aKTHUBHOCTB),
c(hOpMUPOBAHHOCTHIO HaBbIKa pe(IeKCUH, MPU3HAHUEM CBOETO IpaBa Ha OMMUOKY M TaKOTO e MpaBa APYroro 4yeaoBeKa;

7) 3ko/10TMYECKOEe BOCIIMTAHME:

OpUEHTallMEel Ha NMPUMEHEHHE MATeMaTHUYECKUX 3HAHMW JJI pelIeHUs 3a1ad B 00JacTH COXPaHHOCTH OKpYXaroullei
Cpenbl, IJIAHUPOBAHHUS IMOCTYNKOB M OLIEHKM HMX BO3MOXHBIX MOCIEICTBHNA I OKPYXKAIOIIEH Ccpeabl, OCO3HAHHEM
IJI00aJIBHOTO XapakTepa 3KOJOTHYECKHUX MPOOJIEM U MyTEN UX PELICHUS;

8) ajanTanus K U3MEHSIIOIMMCSH YCJIOBUSAM COLUAIBLHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JIEWCTBUSIM B YCIIOBHUAX HEOIPEACIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepes3
MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCS Y JPYTHX JIOAEH, MPUOOpETaTh B COBMECTHOU JEATEIBHOCTH
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEO0OXOAMMOCTbIO B (DOPMUPOBAHMM HOBBIX 3HAaHUM, B TOM 4Hucle (POPMYyIUpOBaTh HAEH, MOHATHSA, TMIOTE3bI 00
00BEKTaX M SBJICHUIX, B TOM UUCJIE paHEe HEU3BECTHBIX, OCO3HABATh AE(PUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYaIMIO KaK BbI3OB, TPeOYIOIIUH
KOHTPMEDP, KOPPEKTHPOBATh MPUHHUMAEMbIE PEUICHUS U JNEUCTBUS, (OPMYIUPOBATh U OLEHUBATH PUCKU U IOCIEACTBUS,
(hopMUpOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue AeMCTBUA:

e BBISBIATH U XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMATUYECKUX OOBEKTOB, MOHSITUH, OTHOIICHUN MEXITY
MOHATUSMH, (DOPMYIUPOBATH ONpPEACICHUS TOHSITHH, yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KIacCUPUKAIIUH,
OCHOBAHHUS JIJIs1 00OOIICHHS M CPAaBHECHHS, KpUTESPUH ITPOBOAMMOTO aHAJIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIC U OTPUIIATEILHBIC, CIMHUYHEIE,
YacTHBIE U 00IIIHE, YCIOBHBIE;

e BBISBIATh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpEUHsl B (hakTax, JAHHBIX, HAOIIOJACHUSAX U
YTBEPKACHUAX, PEJIaraTh KPUTEPUU ISl BHISIBIICHHUS 3aKOHOMEPHOCTENW Y IPOTUBOPEUUI;



JeNlaTh  BBIBOJIBI C HMCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M MHJIYKTUBHBIX YMO3aKIHOYEHUH,
YMO3aKJIKOUYCHUH 10 aHAJIOTUH;

pa3OupaTh J10Ka3aTENbCTBA MAaTEMAaTUYECKUX YTBEPXKACHHM (IpsiMple W OT HPOTHUBHOIO), MPOBOIAUTH
CaMOCTOSITEJIbHO HECJIOXKHbBIE JI0KA3aTEIbCTBA MAaTEMaTHUYECKUX (PAKTOB, BBICTPAUBATh ApryMEHTALUIO, IPUBOJIUTH
OpUMEPBI U KOHTPIIPUMEPBL, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh croco0 pelieHus yueOHOW 3a1adyu (CpaBHUBATh HECKOJIBKO BapHMAHTOB pEIleHUs, BbIOWpaTh Hauboiee
MOAXOSIIHNNA C YIETOM CaAMOCTOSITENIBHO BbIIEJIEHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

UCIIOJIb30BaTh BOIIPOCHI KaK UCCIIE0OBATEIbCKUNA HHCTPYMEHT MO3HAHUs, (POPMYIHPOBATH BOIPOCHL, PUKCUPYIOLIUE
OpOTUBOpEUHEe, NpPOOJIEMY, CaMOCTOATEIBHO YCTaHABIMBaTb HCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULIAI0, MHEHHUE;

MIPOBOJIUTH MO CAMOCTOATENBHO COCTABJICHHOMY IUIAHY HECJIOKHBIA 3KCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE IO
YCTaHOBJIEHHIO 0COOEHHOCTENH MaTEMaTHYECKOTO O0BEKTA, 3aBUCUMOCTEN 0OBEKTOB MEXKIY CO00i;

CaMOCTOSITENIbHO  (hopMynHpoBaTh 0000OIIEHHS M BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO HaOIIIOIEHUS,
UCCIIEJOBaHUSI, OLICHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000IIEHUI];

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOILIECCA, a TAKKE BBIABHUIaTh IPEIAIOIOKEHUS O €r0 Pa3BUTHUH B HOBBIX
YCHOBUSIX.

PabGora c nndopmanueii:

BBISIBIISITh HEJIOCTATOYHOCTh U MU30BITOYHOCTH MH(OPMAITNH, TAHHBIX, HEOOXOAUMBIX /I PEIICHUS 3aa4H;
BBIOMPATh, aHAJM3UPOBATh, CHCTEMATH3WPOBATh M WHTEPIPETUPOBATH MH(GOPMAIMIO PA3THYHBIX BHJIOB U (GopM
MIPEICTABIICHHS;

BBIOMpATh (OpMYy TIpEACTABICHHS WHGOPMAIMK W WUTIOCTPUPOBATh PEIIaeMble 3aJaud CXEeMaMH, JuarpaMMamH,
UHOU rpaduKoi U UX KOMOMHAIIUSIMU;

OIICHUBATh HANEKHOCTh HWH(OpPMAIMU 1O KPUTEPUSAM, NPEIJIOKEHHBIM YYHUTEleM Wi CHOPMYIUPOBAHHBIM
CaMOCTOSITENTLHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS:



BOCIIPUHUMATh U (QOPMYJIHUPOBATH CYXKJEHUSA B COOTBETCTBUU C YCJIOBHUSIMU M ILEJIIMH OOIIEHMS, SICHO, TOYHO,
IPaMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IMHMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO X0y PELICHUs
3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHbBIN PE3YJIbTaT;

B XoAe OOCYXICHHUS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYKJaeMOH TeMbl, MPOOJEMBbI, pellaeMoN 3ajayu,
BBICKAa3bIBATh WJCH, HAICJIECHHBIE HA TOUCK PELICHUs, COIOCTABIIATH CBOM CYXKIECHHUS C CYXKICHUSMH JPYTHUX
YYaCTHUKOB Juajnora, oOHapy>XMBaTh paziU4Me M CXOJCTBO TMO3UIMI, B KOPPEKTHON (opme (opMynupoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

MIPEACTABISATh PE3YJIbTaThl PELICHUS 337auyM, SKCIIEPUMEHTA, MCCIEI0BAaHUs, MTPOEKTa, CAMOCTOSTENIBHO BBHIOMPATH
(opMaT BBICTYIUIEHUS C YUETOM 3aja4 MIPE3CHTALMU U OCOOCHHOCTEH ayAUTOPHH;

INOHMMAaTh W HCIOJb30BaTh NPEUMYIIECTBA KOMAHIHOM M WHIUBUAYaIbHOM paOOTHl MpPHU PEHICHUH Y4E€OHBIX
MaTeMaTUYECKHX 3a]1ay;

MPUHUMATh LI€JIb COBMECTHOM JIEATEIbHOCTH, IUTAHUPOBATh OPTaHU3ALMI0 COBMECTHOM pabOThI, paclpeiesiTh BUIbI
paboT, ToroBapuBaTbcs, 00CYKIaTh MPOLIECC U PE3YIbTAT pabOoThl, 00001IATh MHEHUSI HECKOJIBKUX JIFOJEH;
y4acTBOBaTh B TIpyHIoOBBIX (opmax padoThl (0OCYKIeHHs, OOMEH MHEHHUSIMH, MO3TOBbIE IITYpPMBI U JpYTHe),
BBIMOJHATh CBOK 4acTb PabOThl U KOOPJAMHUPOBATH CBOU JEHCTBUS C JPYTMMH WJIEHAMU KOMaHIbl, OILCHUBATh
KaueCTBO CBOErO BKJIA/ia B OOIIMIA MPOAYKT 10 KPUTEPHUIM, CPOPMYIHMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATh IIJIaH, JITOPUTM pEIIeHUs 3ahaud (WIM €ro 4acThb), BBIOMPATh CIOCOO pEelIeHHs C
Y4ETOM HMMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHUPOBATh U KOPPEKTUPOBATH BapHUAHTHI
penieHuii ¢ yaéToM HOBOM MH(GOpPMAIIIH.

CaMOKOHTPOJIb, 3MOLMOHAJIBbHBIN HHTEJJIEKT:

BJIQJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpoliecca M pe3yJibTaTa PEIICHU MaTeMaTHYeCKON 3a/1a4H;
MPEIBUACTh TPYJIHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU PELICHUU 3aa4d, BHOCUTb KOPPEKTUBBI B AEATEIHHOCTD
Ha OCHOBE HOBBIX OOCTOSATENIbCTB, HAWIEHHBIX OIIUOOK, BHISIBJICHHBIX TPYAHOCTEH;

OIIEHHUBAaTh COOTBETCTBUE pe3yjbTaTa AEATEIbHOCTH IIOCTABJICHHOW II€JIM U YCJIOBUSIM, OOBSICHSATH NPUUYHUHBI
JOCTKEHUS UM HEJAOCTKEHUS 1IeTTH, HAXOAUTh OITNOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATHI



K xonIy 06ydeHust B 7 kjacce oOyJaromUics MOMYyYUT CIACAYIOMNE MPEAMETHBIC PE3YIbTATHI:

Yuciaa 1 BIYUCICHUA

BbInonHATE, coueTas yCTHBIE U MIMCbMEHHBIE IPUEMBI, apu(PMETHYECKUE NEUCTBUS C pallMOHAIBHBIMU YUCIIAMHU.

HaxoauTh 3Ha4eHHs YMCIOBBIX BBIPAXKCHUU, IPUMEHSITh pa3HOOOpa3HbIe CIIOCOObI M MPUEMBI BBIUYUCIICHUS 3HAYCHUHN
APOOHBIX BBIPAKEHUH, COAEPKAIMX OOBIKHOBEHHBIE U ACCITUYHBIC APOOH.

[lepexonuth OT oxHOM (OPMBI 3alUCU YHCeNl K Apyroi (mpeoOpazoBbIBaTh ACCATUYHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITUUHYIO, B YACTHOCTU B OECKOHEUHYIO JECSITUUHYIO 1pO0Bb).

CpaBHHBATh M YIOPSIOYMBATH PALIMOHAIIBHBIE YHCIIA.

OKpyrisaTh yucia.

BpINOMHATE NPUKUIAKY M OLEHKY DPE3YyJbTaTa BBIYMCICHHUW, OLUEHKY 3HAYEHWUU YHCIIOBBIX BBIPAKECHUMN. BBINONHATH
JEUCTBUSA CO CTENEHIMU C HATypaJIbHBIMU IT0KA3ATEISIMU.

[IpuMeHATh NPU3HAKYU JEITMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYPAIbHBIX YHCEIL.

PemaTe mpakTHKO-OpHEHTUPOBAHHBIE 33J1a4M, CBA3AHHBIC C OTHOLLIEHUEM BEJIMYUH, IPOINOPLHOHAIBHOCTHIO BEJINYMH,
MPOLIEHTAMH, HMHTEPIPETUPOBATh PE3YyJIbTaThl PEUICHUS 3aJady C Y4YETOM OrpPaHUYCHHI, CBS3aHHBIX CO CBOWCTBaAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPAKEeHUS

Hcnonp30BaTh ainredpanyeckyrd TEPMUHOJIOTUIO M CHMBOJMKY, MPUMEHSTh €€ B IPOIECCe OCBOCHMSI Y4eOHOTO
Marepuana.

Haxonuthb 3HaueHHsI OyKBEHHBIX BBIPAKEHUI ITPU 33JaHHBIX 3HAYEHUAX IEPEMEHHBIX.

BoinonHsaTh npeoOpa3oBaHus LEIOr0 BBIPAXKEHUS B MHOTOYIEH MPHUBEAECHUEM MOJOOHBIX CIaraeMblX, PacKpbITHEM
CKOOOK.

BbINONMHATE yMHOXEHHE OJHOUYIEHA HAa MHOIOWIEH M MHOIOWIEHAa Ha MHOTOWIEH, IPUMEHATH (OpMyJibl KBajpaTa
CYMMBI U KBaJJpaTa pa3HOCTH.

OcylecTBIATh Pa3IOKEHUE MHOTOWICHOB Ha MHOXHUTEIHM C MOMOIIbIO BBIHECEHUS 3a CKOOKM OOILEro MHOMKHUTEJNS,
IPYNIHUPOBKHU CIaraeMbIxX, IPUMEHEHHs (POPMYIT COKpPAIIEHHOTO YMHOXKEHHUS.

[TpumensTh TpeoOpa3oBaHusi MHOTOWICHOB ISl PEIIEHUs Pa3IMYHbIX 33]1a4 U3 MAaTEeMAaTUKH, CMEXHBIX TPEIMETOB, U3
pEAIbHOM MTPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEMEHEN ¢ HATYpaIbHBIMU MOKAa3aTEISIMU JJI IpeoOpa30BaHUsl BhIPAKEHUH.



YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHMS C OJHOM IIEPEMEHHOM, NPUMEHSS IPaBWIa IMEPEX0Ja OT HCXOJHOTO YPaBHEHHUS K
pPaBHOCWJIBHOMY eMy. [IpoBepsATh, ABASETCA JIM YUCIO KOPHEM yPaBHEHUS.

[IpumeHsTh rpadguueckue METOIbl IPU PEIICHUH JIMHEWHBIX YPABHEHUN U UX CUCTEM.

[TopOupaTh mprUMepbI Tap YUCE, SIBISIOUMXCS pEHICHUEM JIMHEHHOT0 YpaBHEHHUS C ABYMS TIEPEMEHHBIMH.

CTpouTh B KOOPAUHATHOM MIIOCKOCTU TpaUK JTMHEHMHOTO ypaBHEHHUS C JIBYMSI NMEPEMEHHBIMH, MOJIb3YsICh TpaduKoM,
MIPUBOJIUTH MPUMEPHI PEIICHUS YPABHECHMUSL.

Pemmath cucteMbl IByX TMHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH, B TOM YHUCJIE Tpa(UIECKH.

CocraBimsATh M pemaTh JHWHEHHOE YpPaBHEHHME WIM CHCTEMY JIMHEHHBIX YpaBHEHUN [0 YCIOBUIO 3aJadH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aa4H IIOJIyYEHHBIN PE3yIbTaT.

DOYyHKIUU

N300paxaTh Ha KOOPJIAMHATHOM MNPAMOW TOYKH, COOTBETCTBYIOUIME 33JaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH,
MHTEPBAJIbl, 3aIIMCHIBATh YMCJIOBBIC IPOMEKYTKHU Ha aNreOpanyeckoM si3bIKe.

OtMmeyaTh B KOOPJMHATHOM TUIOCKOCTH TOYKH MO 3a/IaHHBIM KOOpPJIMHATaM, CTPOUTh T'paQUKU JTUHEHHBIX (DYHKIIHM.
Ctpouts rpaduk ¢pyHkiuu y = [X|.

OnuceiBaTh ¢ TOMOLIBI0 (YHKLIHMA U3BECTHBIE 3aBUCUMOCTH MEX]ly BEIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE, 1IEHA,
KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTEIBHOCTD, BpEMs1, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apryMEeHTa.

[lonumate rpaduyeckuil cHocoO TMPEACTaBICHUs W aHamu3a WHGOPMAIMU, U3BJICKaTh W HHTEPIPETUPOBATH
nH(popManuio U3 rpadKoB peagbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K konity oOyuenus B 8 kiacce 00y4yaronIuiics MOIYYUT CIAEAYIOMINE MPEIMETHBIC PE3YIbTaThI:

Yucia v BBIYMCICHUSA

Hcronbs30BaTh HadajdbHBIE MPEACTABICHHUS O MHOXECTBE JECHCTBUTENIBHBIX YHMCENI I CPAaBHEHMS, OKPYIJIEHUS H
BBIYHMCIICHUM, N300pakaTh JIEHCTBUTEILHBIE YK CIIa TOUKAMHU Ha KOOPAMHATHOU MPSMOIA.

[IpumeHsATh mNOHATHE apU(PMETUYECKOrO KBAJPATHOIO KOPHS, HAXOAUTh KBAJApPATHbIE KOPHH, HCIOIB3YS MpH
HEO0OXOJAMMOCTU KaJbKYJSITOP, BBIMOJHITh MPeoOpa3oBaHUs BBIPAKEHUN, COAEpKAUIUX KBaJApaTHbIE KOPHH, HCIOJIb3YS
CBOMCTBA KOPHEM.

Hcnonp30Bath 3anucu O0MBIINX U MaJbIX YUCEIN C TIOMOIIBIO IECATUYHBIX IpoOeit u ctenenei uncina 10.



AsreOpandecKkue BbIPaKeHUSA

[IpuMeHATh NOHATHE CTENEHU C LEJIbIM NTOKA3aTeNIEM, BBITOIHATh TPEO0Opa30BaHus BbIPAXKEHUH, COAEPKAIINX CTEIICHH
C LEJIBIM MOKA3aTENEM.

BBINONMHATE TOXKIECTBEHHBIE NPEOOpPA30BaHUsl PALMOHAIBHBIX BBIPAXKEHUW Ha OCHOBE IPaBWJ JIEHCTBUM HaJ
MHOTOUYJIEHAMHU U alNreOpandecKuMu IpoosMu.

PacknanpiBaTh KBapaTHBIN TPEXUYIIEH HA MHOKUTEIIN.

[IpumeHsATh npeoOpa3oBaHUs BBIPAKEHUH U PELICHUs Pa3IMYHbIX 337a4 U3 MATEeMAaTHKH, CMEKHBIX MPEIMETOB, U3
peanbHOM ITPAKTUKH.

YpaBHeHMs M HEPABEHCTBA

Pewlars nuHENHBIC, KBaJpaTHbIC YPaBHEHUS W PALMOHAIBHBIE YpPaBHEHUs, CBOAALIMECS K HHUM, CHCTEMBI IBYX
YPaBHEHUH C IBYMS [IEPEMEHHBIMHU.

[IpoBoWTH pOCTENIINE UCCIIEIOBAHUSI YPABHEHUI U CUCTEM YPaBHEHHUIA, B TOM YHUCJIE C MPUMEHEHUEM IpadUUeCcKUX
IpeJcTaBlICHUN (yCTaHaBIMBAaTh, UMEET JIM YpPaBHEHHME WJIM CHUCTEMa YPAaBHEHMH PELICHUs, €CIM MUMEET, TO CKOJbKO, U
mpoyee).

[lepexonuTh OT clIOBECHOW (POPMYIMPOBKHU 3a/1a4u K €€ anreOpanueckoil MOJIEIN C IOMOIIbIO COCTABIICHUS ypaBHEHUS
WJI CUCTEMBI YPAaBHEHUM, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H IMOJYYECHHBIN PE3yJIbTaT.

[IprMeHATh CBOMCTBA YHMCJIOBBIX HEPABEHCTB Ui CPABHEHHWs, OLEHKH, PENIaTh JIMHEWHBIE HEPABEHCTBA C OJHOMU
MEPEMEHHOM U UX CUCTEMBI, JaBaTh rpapuuecKyro WUTIOCTPALIMIO0 MHOKECTBA PEILICHUI HEpaBEHCTBA, CUCTEMbl HEPaBEHCTB.

DyHKUNHA

[loHuMaTh ¥ UCNOJIb30BaTh (DYHKIIMOHAJIBHBIE TOHATHUS U SI3bIK (TEPMUHBI, CHMBOJIMYECKUE 0003HAUYEHMSI), ONIPEACIISTh
3Ha4Y€HUE (PYHKIIMM MO 3HAYECHUIO apTyMEHTa, ONPEIeNsATh CBOMCTBA (PYHKIIMH MO €€ rpaduky.

Ctpouts rpaduku 31eMEeHTapHBIX (PYHKIMA BUAA:

y =k/X, Yy = X2,y = X3,y = ||, y = VX, OIHCHIBaTH CBOICTBA YHCIOBOMN (YHKIHH 0 e& TpaduKy.

K koHily 00y4yeHus: B 9 kiaacce oOydaronuiics MOJy4UT CAEAYIOIINE PEAMETHBIE PE3YIbTATHI:

Yuciia 1 BBIYUCICHUA

CpaBHHBATh M YIIOPSIOYMBATH PALIMOHAIIBHBIE U HPPALMOHAIBHBIE YHUCIIA.

BoimmonusaTe apupmMernueckue IEHCTBUS C palMOHAIBHBIMM YHCIIAMH, COYeTas YCTHbIE W MHCbMEHHbIE MPHUEMBI,
BBITIOJIHATH BBIYHUCIICHHS C UPPALMOHAIBHBIMHU YU CIIAMMU.



Haxonuts 3HaYeHUs CTENEeHEN ¢ LEeJIbIMU TOKA3aTENSIMU U KOPHEU, BEIYMCIISATh 3HAUEHUS YUCIIOBBIX BBIPAKCHUH.
OKpyTJIsITh AEHCTBUTENBHBIE YU CIIA, BHIMOIHATh MPUKUKY PE3YJIbTaTa BRIUUCICHU, OLIEHKY YHCJIOBBIX BBIPAKEHUH.
YpaBHeHHS U HEPABEHCTBA

Pemate nuHelHBbIE W KBaJpaTHbIC YpPaBHEHMS, YPAaBHEHHS, CBOJAIIMECS K HUM, MPOCTEHIINE APOOHO-paIllMOHATbHbIE
ypaBHEHUSI.

Pemiats cuctembl JBYX JIMHEHHBIX YPAaBHEHUU C JIByMsI IEPEMEHHBIMU M CUCTEMBbI JIBYX YpaBHEHHUM, B KOTOPBIX OJHO
YpaBHEHUE HE SIBJISICTCS TMHEHHBIM.

Pemath TekcTOBBIE 3ajjauM anreOpanyecKuM CIOCOOOM C TOMOIIbIO COCTaBJICHUS YPABHEHHSI WJIM CUCTEMBI JBYX
ypaBHEHUM C IBYMS EPEMEHHBIMU.

[IpoBoaUTH TpOCTEiiIIME HCCIEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHHH, B TOM YHUCJIE C MPUMEHEHHUEM I'paduuecKuX
MpecTaBiIeHU (yCTaHABJIMBATh, UMEET JIM YPABHEHHE WM CUCTEMa YPAaBHEHHUM pEIIeHUs, €CIU UMEET, TO CKOJbKO, U
rnpouee).

Pemars nuHElHbIE HEpAaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, M300paXkaTh pellIeHHEe HEPABEHCTB HA YMCJIOBOM MPSIMOMH,
3aIllMCBIBATh PEIICHUE C MTOMOIIBI0O CUMBOJIOB.

Pemate cucTeMbl IMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIFOYAIOIINE KBaJIpaTHOE HEPABEHCTBO, M300paKaTh
pelIeHrne CUCTEMbI HEPABEHCTB Ha YMCJIOBOU MPSAMOM, 3alIMChIBATh PEIICHUE C TTOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3JIMUHBIX 3a]1a4.

DOyHKUNHA

Pacno3naBaTh QyHKIIMHM M3ydeHHBIX BUAOB. [0Ka3bIBaTh CXeMAaTHYCCKH PACIIONOKEHNE Ha KOOPJIWHATHOU IUIOCKOCTH

rpadukoB byHkumil Buma: Y = kx, y = kx + b, y = kix, y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHIA
K02(PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth M HM300pakaTh CXEMaTHUYECCKH TI'padUKH KBaJIpaTUIHBIX (PYHKIIHMM, OMKMCHIBATH CBOMCTBAa KBaJIPaTHYHBIX
(byHKLMI 110 UX rpaduKam.

PacrosnaBaTh kBagpaTHuHyr (QYHKIHIO MO (opmysie, MPUBOANTh MPUMEPHl KBaJAPATUYHBIX (DYHKIMI U3 peaabHOM
KU3HHU, GU3UKH, T€OMETPHH.

YucoBble MOCIeI0BATEILHOCTH U IPOrpeccun

Pacmo3naBaTh apu()METHICCKYIO U TEOMETPHUICCKYIO TPOTPECCHH TIPH PA3HBIX CIIOC00axX 3a1aHusl.



BbINONHATE BBIYUCIEHUS C UCIOJIb30BaHUEM (OPMYJ N-TO WiieHa apu(PpMETUYECKON U T€OMETPUUYECKON MPOTpeccui,
CYMMBI IEPBBIX N YJIEHOB.

N300paxkath 4iieHbl OCIEI0BATEILHOCTH TOUKAMU Ha KOOPJIMHATHOM IJIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YUCIOBBIMU IOCJIEAOBATEIBLHOCTSIMU, B TOM YHCIE 3a/Jaud W3 pPeabHOM >XKHU3HU (C
UCIIOJIb30BAaHUEM KAJIBKYJISITOPA, HU(POBBIX TEXHOJIOTH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM unppoBbIe
Ne ni/mm P Kourpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue. BxogHas KOHTpOJbHAS 3 1
pabora.
bubmuoreka [JOK
2 Uucna u Beruucinenus. KBagpaTasie KOpHU 15 httos://m.edsoo.ru/7fA17af8
3 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuoreka [JOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubmmorexa [IOK
4 S 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
5 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuoreka [IOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnunoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
7 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnuotexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 b .H 12 1
paBHEHHS U HEpaBeHCTBA. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
o DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
but6mmorekxa [JOK
10 DyHKumn. ucsossie GyHKumn o https://m.edsoo.ru/7f417af8
11 [ToBTOpeHME U 06001IeHUE 3 2 bubmorexa [IOK

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

8 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne n/n Tema ypoxa Konrtpoasnbie IIpakTuueckue Aata i poBLIe
Bcero u3yueHusi oOpa3zoBaTejibHbIe
padoThI padoThI pecypenr
1 [ToBTOpEeHHEe MaTepuana, U3y4eHHOTO B 1
7 Knacce.
5 [ToBTOpEeHHe MaTepuana, U3y4eHHOTO B 1
7 Knacce.
3 BxomHast koHTposibHAs paboTa. 1 1
4 KBagparsslii KOpeHb U3 yucia 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42d452
bubnnorexa [JOK
5 [TonsTre 06 UppaOHAIEHOM YHCIIE 1 https://m.e dsoi_.[ru I7f4%eaaa
6 JlecsiTiaHbIe TPUOTMKCHUS 1
UPPAIMOHATILHBIX YHCEIT
7 JecsaTruunbie MpUOTMKEHUS 1
UPPAIMOHATBHBIX YHCET
JlericTBUTENBHBIC YMCTIA 1
CpaBHeHUE 1eHCTBUTENBHBIX YUCEI 1
10 CpaBHEHME IEMCTBUTENBHBIX YHCEI 1
11 ApudmeTnueckuii KBaJpaTHbI KOPEHb 1
12 VYpaBHeHue Buaa x> = a 1
13 CgoiicTBa apmi)MeTflquKHx 1 bubmmoreka [JOK
KBAJIPATHBIX KOPHEN https://m.eds00.ru/7f42d862
14 CaoticTBa apuMeTUUECKUX 1 bubnmnorexa [JOK

KBaJPaTHBIX KOpHEH

https://m.edsoo0.ru/7f42d862



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
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https://m.edsoo.ru/7f42d862

[IpeoOpazoBaHme YHCIOBBIX

bubnunoreka LIOK

15 7
BHIPANCHIH, CONCPARALIMX KBANPATHBIC https://m.edsoo.ru/7f42dd26
KOpHU
[IpeobpazoBanue YUCIOBBIX
16 BBIPAKEHUI, COJIEPIKAILUX KBAAPATHbIE buGnuorexa [IOK
P » COACP P https://m.edso0.ru/7f42ded4
KOpHH
[IpeobpazoBanue YUCIOBBIX
17 BBIPA)KEHUHN, COJIEPIKAILINX KBaApaTHBIE bubnnorexa HOK
p » CONEpRAIl AP https://m.edsoo.ru/7f42e0be
KOpHH
[IpeoOpa3zoBaHKE YHUCTOBBIX
18 BBIPAXKEHUI, COAEPKALIMX KBaIpaTHBIE Bubmiorexa OK
p > CONCpAAIL AP https://m.edso00.ru/7f42e262
KOpHH
19 CreneHsn C LETBIM ITI0Ka3aTelIeM Bubmiorexa OK
H https://m.edsoo.ru/7f4354a4
CranmapTHas 3anuch yncia. Pazmepbl
00BEKTOB 0K arorero mupa (or
20 3JIEMEHTA Hz)}(]ﬁaCTHI/-I[ 0 P Bubmiorexa OK
p A https://m.edsoo.ru/7f436098
KOCMHUYECKHX 00BEKTOB), IITUTEITHHOCTD
MIPOIIECCOB B OKPYKAIOIIEM MUPE
21 CBolicTBa CTENIEHHU C LENIBIM bubmmnoreka HOK
IOKa3aTeJIEM https://m.edsoo.ru/7f435648
29 CBOMCTBA CTEIEHH C I[EIBIM bubmmoteka IIOK
IOKa3aTeJIEM https://m.edsoo.ru/7f435648
93 CBOMCTBA CTEIEHH C IIEIBIM bubnmorexa LIOK
IOKa3aTeJIeEM https://m.edsoo.ru/7f435648
24 CBolicTBa CTENEHHU C LENIBIM bu6muoreka [JOK
okazarejieM https://m.edsoo.ru/7f43599a
o5 CBOMCTBA CTEIEHH C IIEIBIM but6mmoreka [IOK
IOKa3aTejIeM https://m.edsoo.ru/7f435ed6
26 KBanpathblii TpéxuiieH



https://m.edsoo.ru/7f42dd26
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27

KBanpaThslii TpéxuneH

28 Pazno)xeHue KBaJpaTHOrO TpEXUJIeHa bubnmnoreka HOK
Ha MHOXUTEJH https://m.edsoo.ru/7f42fd38
29 Pa3noxenune kBaapaTHOro TpéxuieHa bubmmoreka [JOK
Ha MHOXUTEJH https://m.edsoo.ru/7f42fd38
KonTtponpsHas pabora mo Temam
30 "KBagpaTtHsie kopHH. CTENeHH. bubmmorexa [JOK
T T L — https://m.eds00.ru/7f42ec80
Bu6muotexa [JOK
31 AqreOpairiecicas Apods https://m.edso:)_.[ru/7f430382
JlommycTrMble 3HaYCHHSI IEPEMCHHBIX,
32 BXOJISIIIMX B ajreOpanveckue
BBIPAXKCHUS
JlommycTrMble 3HaYCHHSI IEPEMCHHBIX,
33 BXOJISIIIUX B aJre0Opandeckue
BBIPAXKCHUS
34 OcHOBHOE CBOMCTBO aredpandeckon bubnnorexa [JOK
Ipobou https://m.edsoo.ru/7f4308e6
. bubmuoreka [IOK
3 Coxpatenie apodei https://m.edSO(])_.Iru/7f430a8a
. bubnnorexa [JOK
3 Coxpatenie apodei https://m.edSO(])_.[ru/7f430f44
. bubnnorexa [JOK
37 Coxpauerne apobeit https://m.edSO(])_.[ru/7f430f44
38 CrnoxeHue, BBIUUTAaHUE, YMHOKEHUE U bubmmoreka [JOK
JIeJICHUE alre0pandeckux apooeit https://m.edsoo.ru/7f43128c
39 CrnoxeHue, BBIUMTAaHUE, YMHOKEHUE U bubnuotexa [JOK
neneHue anredpanyeckux apooei https://m.edsoo.ru/7f4315c0
40 CrnoxeHue, BRIYMTAaHUE, YMHOKEHUE U bubnmnorexa [JOK

JieJieHre anredpandeckux qpooeit

https://m.edsoo.ru/7f4318c2
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41 CnoxeHue, BBIYUTAaHUE, YMHOXKEHUE U bubnmoreka [JOK
JIeTICHUE aJIreOpandecKux Ipooeit https://m.edsoo.ru/7f431a20
42 [Ipeobpa3oBanue BbIpaKeHUH, bubnuoreka [JOK
CoJIepIKalINX anredpandeckue Ipoodu https://m.edsoo.ru/7f43259c
43 [IpeoOpa3zoBaHue BhIpaKEHUH, bubnmnoreka HOK
coJiepXKaniux ajaredpandeckue 1poou https://m.edsoo.ru/7f432736
44 [Ipeobpa3oBanue BbIpakeHUH, Bu6mmotexa [JOK
coJiepXKaniux ajaredpandeckue 1poou https://m.edsoo.ru/7f432736
45 KontponpHast pabora o Teme bubnuoreka [JOK
"AnreGpanyeckast Jpoop" https://m.edsoo.ru/7f431d36
bubnnoreka [JOK
46 Keazparroe ypasnetne https://m.edsocL).Iru/7f42ee1a
47 Henonnoe kBanpaTHOE ypaBHEHUE bubmroreia LIOK
https://m.edsoo.ru/7f42eela
48 Henonnoe xkBagpaTHOE ypaBHEHHE brbmmorexa LIOK
https://m.edsoo.ru/7f42eela
49 ®dopmyrna KopHEeH KBaIpaTHOTO bubmuoteka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
50 ®dopmyna KOpHEH KBaIpaTHOTO bubmuoteka [IOK
ypaBHEHUs https://m.edsoo.ru/7f42f3f6
51 dopmyna KOpHEW KBaIpaTHOTO bubmmnoreka HOK
ypaBHEHUs https://m.edsoo.ru/7f42f5a4
bubnmnoreka HOK
52 Teopema Buera https://m.edso:)_.lru/7f42fef0
bu6muoreka [JOK
53 Teopema Brera https://m.edsogru/7f430076
54 Pemenue ypaBHeHMH, CBOIAIIUXCS K but6mmoreka [IOK
KBaJPaTHBIM https://m.edso00.ru/7f43c542
55 Pemenne ypaBHeHUH, CBOISIIMXCS K bu6nunorexa LIOK

KBaApaTHbIM

https://m.edsoo.ru/7f43c3d0
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56

[Ipocreiimme ApoOHO-palMOHATbHbIE
ypaBHEHUS

bubnunoreka LIOK
https://m.edsoo.ru/7f4328c6

57

58

59

[Ipocreiimme ApoOHO-paLMOHATBHbIE
YpaBHEHUSA

Pemenne TeKCTOBBIX 3a/a4 C TOMOIIBIO
KBaJIpaTHBIX YpaBHEHUH

Pemienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
KBaJIpaTHBIX YpaBHEHUH

bu6nmoreka [IOK
https://m.edsoo.ru/7f432b6e

bu6nmoreka [IOK
https://m.edsoo.ru/7f42f75c

bubnunoreka LIOK
https://m.edsoo.ru/7f42{8f6

60

61

62

KonTtponpHas pabora o Teme
"KBanparHble ypaBHeHuUs"

JluneitHOE ypaBHEHHE C JBYMSI
MEPEMEHHBIMH, €ro rpaduK, MIPUMEPHI
pelleHus: ypaBHEHUH B IEJIBIX YHCIIAaX

JluneitHOE ypaBHEHHE C JBYMSI
MEPEMEHHBIMH, €ro rpaduK, MIPUMEPHI
pelleHus] ypaBHEHUH B IIEJIbIX YHCIaX

bu6nmoreka [IOK
https://m.edsoo.ru/7f4301f2

63

JInneliHOE ypaBHEHME C 1ByMs
NEePEMEHHBIMHU, €ro rpauK, IPUMEpHI
pEILIEHUs] ypaBHEHUH B IIEJIBIX YHCIIAX

64

65

Pemenne cucreM IByX JIMHEMHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

Pemenue cucrem 1ByX JIMHENHBIX
YPaBHEHMH C IByMsI TE€pEMEHHBIMU

66

Pemenue cucrem IByX JTUHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU

67

68

IIpumepsl pemeHns: CUCTEM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
MIEPEMEHHBIMU

IIpumepsl perienus cucreM
HEJIMHENHBIX YPAaBHEHUH C IBYMsI



https://m.edsoo.ru/7f4328c6
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MNEPCMCHHBIMU

['padmyeckas uHTEpHIpETALUS
YpaBHEHUS C ABYMS IEPEMEHHBIMHU U

bu6nmoreka [IOK

69 CUCTEM JIMHENHBIX YPABHEHUH C IBYMsI https://m.edsoo.ru/7f43d6d6
NIEPEMEHHBIMU
['paduueckas uHTEpIIpETALIUSL
70 YPaBHEHUS C ABYMs IIEPEMEHHBIMU U bubnuoreka [JOK
CUCTEM JIMHENHBIX YPAaBHEHUH C ABYMsI https://m.edsoo.ru/7f43d6d6
[IEPEMEHHBIMU
71 Penienne TeKCTOBBIX 3a/1a4 C TIOMOLIBIO
CHCTEM ypaBHEHUH
79 Pemenne TeKCTOBBIX 3a/1a4 ¢ HOMOIIbIO
CHCTEM ypaBHEHUH
73 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
CUCTEM ypaBHEHUI
74 YucnoBble HEpaBEHCTBA U UX CBOMCTBA
75 YucnoBsle HEPABEHCTBA U UX CBOMCTBA
76 HepaBeHcTBO ¢ 0/1HO TEpeMEHHON
77 JIvHeiHbIe HEpaBEHCTBA C OAHOMN bubmuoreka [IOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso00.ru/7f42c692
78 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnmnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
79 JInHeliHbIC HEPABEHCTBA C OJJHON
IIEPEMEHHOI U UX pElICHNE
80 CucreMbl TUHEMHBIX HEPABEHCTB C bubnuotexa [JOK
OJIHOM ITEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42ch88
81 CucTtembl TUHENHBIX HEPABEHCTB C bubnmnorexa [JOK
OJHOI EPEMEHHON U X PELICHUE https://m.edsoo.ru/7f42cd2c
82 CucreMbl TUHENHBIX HEPABEHCTB C


https://m.edsoo.ru/7f43d6d6
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OJIHOM IIEPEMEHHOM U UX PEILICHUE

N3o0pakeHue penieHus TMHEHHOTO

bu6nmoreka [IOK

83 HepaBCUHCTBa U MX CHCTEM Ha YHCIOBOU https://m.edsoo.ru/7fA2c9e4
psIMOi
N3o0pakeHue penieHus TMHEHHOTO
84 HEPABEHCTBA U UX CUCTEM Ha YHCIIOBOM bubmmorexa [JOK
N https://m.edsoo.ru/7f42c9e4
psIMOI
85 KonTponbhas pabota no remam
"HepasenctBa. CucteMbl ypaBHEeHHIT"
Bu6mmoteka [JOK
86 Hounsrue ynicuun https://m.edsol_.[ru/7f433c12
87 OO6nacth onpeAesieHus] © MHOYKECTBO bubmmoreka [JOK
3HaYeHUN QYHKIIUU https://m.edsoo.ru/7f433d84
88 CriocoObI 3a1aHust PyHKIIUI
89 ['paduk pynkuuu
90 CaotlicTBa (yHKITUH, HX OTOOpakeHHe
Ha rpaduke
o1 UreHue u mocTpoeHue rpagukon
byHKIMI
92 [Ipumeps! rpagukoB GyHKIHH,
OTpaXKarIIUX peajbHbIe MPOIECCHI
0 | e
3ABHCHMOCTH, X TpadHK1 https://m.edsoo.ru/7f434bbc
94 l'unepOona
bu6muoreka [JOK
9 Tnnepbona https://m.edsogru/7f4343e2
9% N e —— bubmuoreka [IOK

https://m.edso0.ru/7f434572
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Oyukmun Y =X2, Yy = X3,y = VX, ¥y = [x|;

bubnunoreka LIOK

o7 TPAQHHCCKOE PELICHHE YPABHCHHI H 1 https://m.eds00.ru/7f434d38
CUCTEM YpaBHCHUU
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
98 METOJI0B KypcOB 7 U 8 KJIacCOB, 1 Bu6mmotexa [JOK
0000menue 3nanmii / Becepoccuiickast https://m.edsoo.ru/7f4371aa
IpOBepoYHas paboTa
Hrorosas koHTpOJIbHAsS paboTa / bubnmnoreka HOK
99 . 1
Bcepoccuiickas npoBepouHasi pabota https://m.edsoo.ru/7f434eb4
[ToBTOpEHHE OCHOBHBIX IMOHATHI H
100 METOH0B KypcoB 7 U § KJ1accoB 1 bubmorexa LOK
7108 KYP . ’ https://m.edso00.ru/7f4376b4
000011IeH1E 3HAHUI
[ToBTOpEHHE OCHOBHBIX IMOHATHI U
101 METOH0B KypcoB 7 U § KJ1accoB 1 bubmorexa [IOK
FIOB KYP . ’ https://m.edso0o.ru/7f436b88
000011IeHrEe 3HAHUI
[ToBTOpEHHE OCHOBHBIX MOHATHI U
102 METOH0B KypcoB 7 1 § Kj1accoB 1 bubmorexa [IOK
P . ’ https://m.eds00.ru/7f437858
00001IeHNe 3HAHUI
OBHIEE KOJIMYECTBO YACOB I1O 102
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

INPOI'PAMMBI
7 KIIACC
Koxa . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHNSI OCHOBHOI 00pa30BaTe/IbHOIM IPOrpaMMbl OCHOBHOI'O
HIPOBEPTEMOTO 0011€ero0 00pa3oBaHuA
pe3yJbTara
1 Yucna ¥ BIYUCIIECHUS
11 BbinonHATh, coyeTast yCTHbIE M IMCbMEHHBIE TPUEMBI, apu(METUUYECKUE IEUCTBUS C PAllMOHAIBHBIMU YHCIaMU
12 HaxoauTe 3HaueHMs YMCIOBBIX BBIPAKECHUH, IPUMEHSATH Pa3HOOOpa3HbIe CIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUI
' JPOOHBIX BBIPAXKEHUH, COAEPIKAILMX OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH
13 [Tepexoauth OT OAHOIN (POpMBI 3amucu yucen K JIpyroil (mpeoOpa3oBbIBaTh JNECATUYHYIO JApOOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECSITHUHYIO, B YaCTHOCTH, B OECKOHEUHYIO AECATUYHYIO IpO0Bb)
1.4 CpaBHUBATh U YIOPSAIOYNBATH PALIMOHAIBHBIE YUCIIA
15 OKpyrIaTh uncia
16 BBINONHATE NPUKUAKY U OLICHKY pE3YJIbTaTa BBIYHUCICHWM, OLEHKY 3HAYEHWH YHUCIIOBBIX BBIPAKEHHUI. BBINOIHATH
' JEHCTBUS CO CTENEHSIMU C HATypaJIbHBIMU ITOKa3aTeNsIMU
1.7 [TpyMeHsTh MPU3HAKU JEIMMOCTH, PAa3JI0KEHHE Ha MHOYKUTENIN HAaTypaJIbHbIX YUCEN
Pemarh npakTHKO-OpUEHTUPOBAHHBIE 3aJ]aui, CBA3aHHbIE C OTHOLIEHUEM BEIMYUH, IPOMOPLIUOHAIBHOCTHIO BEIHYNH,
1.8 IIPOLIEHTaMH, UHTEPIPETUPOBATh PE3YyJbTaThl PELIEHUS 3ajad ¢ y4ETOM OIPAaHMYEHMMH, CBA3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 00BEKTOB
2 Anrebpanyeckue BbIpaKeHHs




Hcnonp3oBaTh anreOpandyeckyl0 TEPMUHOJIOTUIO U CHMBOJMKY, NMPUMEHSATH €€ B IpOIlecce OCBOEHUS Yy4eOHOTro

2.1
Marepuaia

2.2 HaxomuTh 3Ha4ueHNs OyKBEHHBIX BBIPAXKCHUN MIPH 3a/IaHHBIX 3HAYCHHUSIX TIEPEMEHHBIX

23 BeimonHATs peoOpa3oBaHus IEJIOT0 BBIPAKCHHUS B MHOTOWIEH MPUBEICHUEM IMOJOOHBIX CIIAaraeMbIX, PACKPBITHEM
' CKOOOK

24 BBITIOTHATE YMHOXXEHHE OJIHOWICHA Ha MHOTOWICH M MHOTOYJICHAa HAa MHOTOYJICH, MPUMEHATh (GOpMYIbl KBaapara
' CYMMBI U KBaJpaTa pa3HOCTH

25 OcCyHiecTBISITh Pa3I0KEHUE MHOTOUYJICHOB Ha MHOXKHMTENIM C MOMOIIBIO BBIHECEHMS 32 CKOOKH OOIIEro MHOXKHUTEIIS,
' TPYIIUPOBKH CIaraeMbIX, IpUMEHEHUs (OopMYIT COKPAIEHHOTO YMHOKECHHS

oy [IpuMeHnsTh peoOpa3zoBaHUss MHOTOUJICHOB JJIS PEUICHUS PA3IMYHBIX 3a/1a4 U3 MAaTEMaTUKU, CMEKHBIX MPEIMETOB, U3
' peanbHON MPAKTUKHU

2.7 Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYpaIbHBIMU MOKA3aTEeNAMU I IPEoOPa30BaHUsI BbIPAKEHUN
3 VYpaBHEeHUs 1 HEPABEHCTBA

31 Pemate nuHElHbIE ypaBHEHUs C OJHOM MEPEMEHHOM, MPUMEHsS MpaBWIIa NMEpexoja OT MUCXOJHOTO YpPaBHEHHUS K
' paBHOCUIBHOMY eMy. [IpoBepATH, ABIAETCS JIM YUCIO KOPHEM YPaBHEHHUS

3.2 [TpumMensTh rpaduuecKkre METObI MPU PEIICHUH JIMHEWHBIX YPAaBHEHUN U UX CUCTEM

3.3 [TonGupats mpuMepsI Map YKcel, ABISIOMIMXCS PEIICHUEM JIMHEHHOTO YPaBHEHUSI C IBYMs TIEPEMEHHBIMU

34 Ctpouth B KOOPAMHATHOM IMIOCKOCTH TpadUK JTWHEHHOTO YpaBHEHUS C IBYMs MEPEMEHHBIMU; MOIb3YICh TpauKoM,
' MIPUBOAUTH MPUMEPHI PEIIEHUs YpaBHEHUS

3.5 Pemate cucteMbl ABYyX TUHEHHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE TpapuIecKn

36 CocTaBnsiTb M pelarh JUHEMHOE YpaBHEHHWE WM CHUCTEMY JIMHEHMHBIX YpPaBHEHUM II0 YCIOBHUIO 3ajadH,
' MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4 MOJYyYEHHBIN pe3yabTar
4 Koopaunats! u rpadpuku. OyHkimm

4.1 N300pakaTh Ha KOOPAMHATHOW TMPSMOM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM KOOpJMHATAM, JIY4H, OTpPE3KH,




HHTCPBAJIbI, 3alIMChIBATh YU CJIOBBIC ITPOMECKYTKHU HaA anre6panquK0M SA3BIKE

4.2 OtMeuaTh B KOOPIMHATHOM MJIOCKOCTH TOYKH I10 33JaHHBIM KOOpJAMHATaM
4.3 Crtpouts rpaduku muHeHHbIX QyHKIHH. CTpouTh rpaduk GyHkuu y = [X|
14 OnuceiBaTh ¢ MOMOLIBI0 (YHKIUN HM3BECTHBIE 3aBUCUMOCTH MEXKIY BEIMUYMHAMHU: CKOPOCTb, BPEMsl, PAacCTOSHHE,
' [[EHY, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTEIIHBHOCTD, BpeMsi, 00hEM paboThI
4.5 Haxoaute 3HaueHne GyHKIMH 110 3HAYCHUIO €€ apryMeHTa
46 [Monumarp rpaduueckuii crmoco0® mMpeACTaBIeHUs M aHanw3a HWHDOpPMAIKUM, W3BICKATh M WHTEPIPETHPOBATH
' uH(pOpMaIKIO U3 rPaUKOB pealIbHBIX MPOLIECCOB U 3aBUCUMOCTEMN
8 KIIACC
Kon . .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOH 00pa30BaTe/IbHOM NMPOrpaMMbl OCHOBHOI0 00111ero
NpoBepPsIeMoOro oGpazoBanus
pe3yJabTara
1 Yucna v BBIYUCICHUS
11 Hcnonb30BaTh HavyallbHbIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCEN JUIsl CPABHEHMs, OKPYIJIEHHUS H
' BBIYHCIICHUM, U300pakaTh IEUCTBUTEIBHBIC YUCIIA TOYKAMU HAa KOOPJIUMHATHOU TIPSIMOi
[IpumensaTsr mOHSATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOJUTh KBaJpaTHbIE KOPHH, WCIOJIB3Yyd MpHU
1.2 HEOOXOUMOCTH KAIbKYJSATOP, BBITOIHATH MpeoOpa3oBaHusl BHIPAKEHUH, COASpKAIINX KBaJAPATHBIE KOPHH, UCIIONb3YS
CBOICTBa KOpHEM
1.3 Hcnonp30Bath 3amucH OOIBIINX U MAJIBIX YHCEII C TTOMOIIBIO JIECITHYHBIX Ipo0eii u crenenei yucma 10
2 Anrebpanyeckne BhIpaXEHHUs
21 [IpuMeHSTh MOHATHE CTETIEHHU C IIeNIBIM MTOKa3aTeNleM, BBIOIHATh MpeoOpa3oBaHus BRIPAKECHU, COACPKAIINUX CTEICHH

C IICJIBIM ITOKa3aTeJIEM




BBITIONTHATE  TOXKIIECTBEHHBIC TPeoOpa30BaHMs PAlMOHATBHBIX BBIPAKCHUH HA OCHOBE TMpaBWJI JCHCTBUM HaJ

22 MHOTOYJICHAMH U alreOpandecKuMu Apo0sMu
2.3 PackiiagpiBaTh KBasipaTHbIN TPEXUIIEH HA MHOKUTENIH
24 [IpumMensTs npeoOpa3oBaHMs BBIPAXKEHUH ISl PEIICHUs] pa3JIMYHbIX 33]a4 U3 MAaTEMaTUKH, CMEKHBIX MPEAMETOB, U3
' peanbHON MPAKTUKHU
3 VYpaBHEeHUS 1 HEPABEHCTBA
31 Pemiate nuHEiHBIE, KBaJpaTHbIC YpPAaBHEHUS W pallMOHAJIbHbIC YpPaBHEHHUS, CBOJAIIMECS K HHUM, CHUCTEMbI JABYX
' YpaBHEHUH C ABYMS TIEPEMEHHBIMHU
[TpoBoauTH MpocCTEiINe UCCIIEOBAHNUS YPAaBHEHUN U CHCTEM ypaBHEHUH, B TOM YHCIIe C IPUMEHEHHEM IpaduuecKkux
3.2 MpeACTaBICHHN (yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WJIM CHCTEMa YpaBHEHUM PEIICHUS, €CJIM UMEET, TO CKOJBKO, U
npouee)
33 [TepexonuTh OT cOBECHOM (HOPMYIUPOBKH 3a/1auH K €€ anreOpanueckoil MOJIEIH ¢ MOMOIIbIO0 COCTaBICHUS YPaBHEHUS
' WJIM CUCTEMBI YPABHEHU, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN PE3YIbTaT
IIpumeHATh CBOMCTBA YHMCIOBBIX HEPABEHCTB I CPAaBHEHUS, OIIEHKH, pPElIaTh JIMHEHHBIE HEPABEHCTBA C OJHOM
3.4 MEPEeMEHHON M HX CHCTEeMBI, JaBaTh TpadUUYeCKyl HIUTIOCTPALMI0 MHOXXECTBA PEIIeHWH HEPaBEHCTBA, CHCTEMBI
HEpPABEHCTB
4 DOyHKIIUH
41 [TonuMath 1 UCIONB30BaTh (PYHKITMOHAIBHBIC TIOHATHS U S3bIK (TEPMHUHBI, CAMBOJIMUYECKHE 0003HAYCHUS), ONIPEACISATh
' 3HaueHue (PYHKIIMH 110 3HAYCHUIO apTyMEHTa, OMPeeNaTh CBOMCTBA PyHKIHMH MO €€ rpaduKy
Ctpouts rpaduku dJeMEeHTapHBIX PYHKIIMA BHJIA:
y=k/x
4.2




k/x

, Y =X2, ¥ = X3,y = [X|, onmuchIBaTh CBOKCTBA YHCIOBOM (PYHKITUH 110 €€ rpaduKy

9 KUIIACC
Kox N .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/1bHOI NPOrpaMMbl OCHOBHOI'O
NPOBEPHEMOTO 0o01ero oopazoBaHus
pe3yJbTara
1 Yucna v BIYUCICHUS
11 CpaBHUBATh U YIOPSAI0YNBATH PAllMOHAIBHBIE U HPPALlMOHAJIbHBIE YHCIIa
1o Boimonsate apupmeTnueckue NeMcTBUSA C pallMOHAIbHBIMU YUCIIAMH, COYETas YCTHbIE M NMUCbMEHHbIE MPUEMBI,
' BBINOJIHATH BBIYUCIICHUS C UPPALMOHAIBHBIMU YHCIIAMU
1.3 HaxonuTh 3HaueHMs cTeneHel ¢ HeJIbIMU OKa3aTeIsIMU U KOPHEH, BBIYMCIIATh 3HAYSHUS] YUCIOBBIX BhIPayKEHHH
14 OKpyrisTh JEHCTBUTENbHbIE 4YHCIIA, BBINOJHATh MPUKHUAKY pe3yjibTaTa BbIUMCICHHUH, OLIEHKY YHCIOBBIX
' BBIPAKECHUI
2 VYpaBHeHUs U HEpaBEHCTBA
’1 Pemrate nuHelHble M KBaJpaTHble YpaBHEHUs, YpPaBHEHMs, CBOAALIMECS K HUM, HpocTeliue JpoOHO-
' paluoHaJIbHbIE YPaBHEHUS
29 Pematp cucremsl AByX JIMHEHHBIX YPAaBHEHMH C JIByMS NEPEMEHHBIMH M CHCTEMBI JABYX YPaBHEHMH, B KOTOPBIX
' OJIHO YPABHEHHE HE SIBJISIETCS JTUHEHHBIM
’3 Pemate TekcTOBbIE 3a/1a4M anreOpandeckuM CIocoOOM € MOMOIIBIO COCTABICHHS YPAaBHEHUS WIIM CHUCTEMBI JIBYX
' YPaBHEHHUH C IBYMs IEPEMEHHBIMU
2.4 [IpoBoauTh mpoCTEHIIME HCCIENIOBAaHUS YpPaBHEHMH M CUCTEM YPAaBHEHMH, B TOM 4YHCIE C IMPUMEHEHUEM



rpaduUecKux MpeCcTaBIeHUH (HanpuMep, yCTaHaBINBaTh, UMEET JIM YpPaBHEHHE WM CHCTEMa YPAaBHEHHI pelIeHus,

€CJIM UMECT, TO CKOJ'IBKO)

Pemate nuHeiliHbIe HEpaBEHCTBA, KBAJpaTHbIE HEPAaBEHCTBA, M300pakaTh pEIICHHE HEPAaBEHCTB Ha YHCIOBOM

= MPsIMOM, 3aMUCHIBATH PEILIEHUE C TIOMOIIBI0 CHUMBOJIOB
26 Pemate cuctempl JMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKJIIOYAIOUIME KBaJpaTHOE HEPABEHCTBO,
' n300paxkaTh pelIeHrne CUCTEMbl HEPABEHCTB Ha YMCIIOBOI MPSMOM, 3aIIMCBIBATh PELICHUE C TOMOIIbI0 CUMBOJIOB
2.7 Hcnonp30BaTh HEpaBEHCTBA IPU PELICHUH Pa3IHMYHBIX 3a/1a4
3 OyHKIIH
Pacno3naBare (yHKIMHM H3y4eHHBIX BHUAOB. IlOKa3pIBaTh CXEMAaTHYECKH pACIONIOKEHHE Ha KOOPIMHATHOU
3.1 wiockoctu TpadukoB GyHkuuit Buma: Y=KX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBHCHMOCTH OT 3HAYCHHI
K03 (HUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUN
39 [Toka3bIBaTh CXeMaTHYECKH PACIIONIOKEHUE Ha KOOPIMHATHON TIIOCKOCTH rpadukoB GyHKIM Buaa y = VX, Y = [x| u
' OTHCHIBATh CBOMCTBA (DYHKLIUN
33 Ctpouth U u300paxkarh CXeMaTHUECKH TpaUKu KBaApPAaTUYHBIX (PYHKIIMHA, OMHCHIBATH CBOMCTBA KBaJApPATUYHBIX
' GbyHKLMH M0 X Tpadukam
34 Pacno3naBate kBapaTnuHy0 QYHKIHIO IO GopMysie, IPUBOINTH IPUMEPHI KBaAPATHUHBIX (YHKINUN U3 pealbHOU
' KU3HU, (PU3NKU, TEOMETPUHU
4 ApudmeTrnueckasi 1 reOMeTpUYeCcKasi IpOrpeccuu
4.1 PacrioznaBath apudmeTnyecKyro 1 reOMETpHUECKYIO TPOrPECCUU TIPU Pa3HBIX crioco0ax 3aaaHus
42 BbBINONHATE BBIYMCIEHUS C HUCMHOJb30BaHHMEM (GOpMyIT N-TO wieHa apupMETHYECKOW U TI'eOMETPUYECKOM
' IpOrpeccuii, CyMMBbI NIEPBBIX N UJICHOB
4.3 N3006pakaTh 4ieHbl OCIeI0BATEIbHOCTH TOUYKAMH HAa KOOPIMHATHON MIIOCKOCTH



4.4

Pemarn 3aJa4u, CBA3aHHBIC C YHMCIIOBBIMHU ITOCICAOBATCIBHOCTAMH, B TOM YHCJIIC 3adayu M3 peaHBHOﬁ JKHN3HHU (C

HCIIOJIb30BaHUEM KaIbKYJIATOPA, HUPPOBBIX TEXHOJIOTUA)



IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1 Yucna v BBIYKCICHUS

11 JpoOu OOBIKHOBEHHBIE U AECATUYHBIC, TIEPEXO0 OT OIHOW (HOpMBI 3amucH apoder k apyroi. [ToHAsTHE panroHAIBHOTO
' 4luclla, 3al1Ch, CPABHEHUE, YIIOPSII0YMBAHNE PALIMOHAIIBHBIX YNCEI

1.2 Apudmernueckue 1eHCTBHS ¢ pallMOHAIBHBIMU YHCIaMu. Pemenue 3aay u3 peajibHOW NIPAaKTUKU HA YacTH, HA IpOOH

13 CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: OINpe/ieeHne, IpeoOpa3oBaHue BBIPAXKEHUN HAa OCHOBE OIpPEIENICHUs, 3alUCh
' 00JBIINX YHCET

w [TporneHTsl, 3aIUCh MPOLIEHTOB B BUIE APOOU U JpoOu B BUE NPOLIEHTOB. Tpy OCHOBHBIE 3a/1a4M Ha MPOLIEHTHI, pellIeHUEe
' 3a/1a4 U3 peajbHOUN MPAKTUKU

1.5 [IpuMeHeHne npru3HaKoOB AEIUMOCTH, PA3I0KEHUE HA MHOKHUTEIHN HATYPAIBHBIX YACEI

1.6 PeanbHble 3aBUCHUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi MPOMOPLHMOHATBHOCTH
2 Anrebpanyeckue BbIpaKeHHs

2.1 [IepeMeHHBIE, UHCITOBOE 3HAYEHUE BBIPAKEHHUS C IEPEMEHHOM. JlOITyCTUMBIE 3HAYEHUS IEPEMEHHBIX

2.2 [IpencraBieHue 3aBUCMMOCTH MEX]ly BETMYMHAMHU B BUJIe GopMyJibl. Beruncienus no gpopmymnam

2.3 [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH, TOKAECTBEHHO PaBHBIE BBIPAYKEHUS

2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM

2.5 OpnHounenbl 1 MHOTowIeHbl. CreneHns MHOrowieHa. CiokeHue, BBIMUTAaHUE, YMHO)KEHHE MHOTOYJIEHOB

2.6 @opMynbl COKPALIEHHOIO YMHOXEHUS: KBaJApaT CyYMMBI M KBajapaT pasHocTh. PopMylia pa3HOCTH KBaJApaTOB.



PaznoxxeHne MHOTOYJICHOB Ha MHOKUTEIN

3 VYpaBHeHus

3.1 YpaBHeHUE, KOPEHb YpaBHEHUs, paBUiia npeoOpa3oBaHus ypaBHEHHUSI, PABHOCUIILHOCTh ypaBHEHUI

3.2 JIuHeitHoe ypaBHEHHUE C OJTHOM MTEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOTO YpaBHEHUS, PEIICHUE IMHEHHBIX YpaBHECHUN

3.3 CocraBieHre ypaBHEHUH MO yCIOBHIO 3a7au. Perienne TeKCTOBBIX 3aau C OMOIIBI0 YPaBHEHUN

3.4 Jlunelinoe ypaBHEHHE C IBYMS ITIEPEMEHHBIMU U €T0 Tpaduk

35 Cucrema ByX JIMHEHHBIX YpaBHEHHWH C JByMs MEepeMEHHBIMU. PelieHue cucteM ypaBHEHHH CIIOCOOOM MOJCTaHOBKH.
' [Tpumepsl pelieHus: TEKCTOBBIX 3aau C IIOMOIIBIO CUCTEM YpPaBHEHHI
4 Koopaunats! u rpaduku. OyHKIuu

4.1 Koopaunaara TOYKH Ha IPSIMOMA

4.2 YucnoBble NPOMEXYTKU. PaccTosiHue MEXy IByMsl TOUKaMU KOOPAMHATHOMN MPSAMOit

4.3 [TpsimoyronbHas cuctema koopaunat, ocu OX u Oy. Abcuucca 1 opArHATa TOYKU HA KOOPAWHATHON MIIOCKOCTH

4.4 [Tpumeps! rpadukoB, 3aganHbIx Gopmynamu. YTeHne rpaduKoOB pealbHBIX 3aBHCUMOCTEH

4.5 [Honstne pynkunu. I'papuk pynknuu. CBoicTBa PyHKIMMA

4.6 Jluneitnas @ynkuus, e€ rpaguk. I'papuk pyHkum y = [X|

4.7 I'padnueckoe pemieHre TMHEWHBIX YPaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUN

8 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePIKAHUS

1 Uucna u BBIYUCIECHUS

11 KBanpatHbelii kopeHb u3 uucna. [lonstre 00 mppammoHambHOM Ymcie. JlecaTndyaple MPUOIMKEHUS HPPAUOHATBHBIX
' qucel




CgoiicTBa apu(MeTHUECKHX KBaJIpPaTHBIX KOpHEH M HMX MNPUMEHEHHE K MPEeoOpa30BaHUIO YHMCIOBBIX BBIPAXKEHUU U

1.2 BBIYMCIICHUSM. [eiCTBUTEIIbHBIC YK CIIA
1.3 Crenens c 1eJIbIM TTOKa3atesieM U e€ cBoiicTBa. CTaHaapTHas 3aluCh YKUCiia
2 AnrebpanuecKue BHIPAKCHUS
2.1 KBangparssiii TpEXUiIeH, pa3iIoKEHUE KBAPATHOTO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpanyeckast Apodb. OCHOBHOE CBOMCTBO aliredpandeckoi qpoou
2.3 CrnosxeHue, BBIMUTaHUE, YMHOXKCHHE, JCTICHUE alreOpandeckux apobei
2.4 PanronanbHbIE BRIp@KEHUS U UX TIPE0Opa3oBaHUE
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 KBanpatHoe ypaBHeHue, hopMyiia KOpHEH KBajpaTHoOro ypaBHeHus. Teopema Buera
3.2 Pentenue ypaBHeHU, CBOIAIIMXCS K IUHEHHBIM U KBaIpaTHBIM
3.3 [Tpocreiimue ApoOHO-pallMOHAIEHBIE YPABHEHUS
34 I'paduueckas uHTEpnperanus yYpaBHEHMH C JBYyMsI NEPEMEHHBIMM W CHCTEM JIMHEHHBIX YpaBHEHUH C JByMs
' nepeMeHHbIMU. [IpuMepbl pereHnst CUCTeM HeTMHEHHBIX YpaBHEHUH C IByMs IEpEMEHHBIMU
3.5 Penienune TekcTOBBIX 3a/1au alireOpandeckuM crocoOom
3.6 YucnoBble HEpaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0HOM NTEPEMEHHON
3.8 PaBHOCMIIBHOCTE HEPABEHCTB
3.9 JIuHeliHbIC HEPABEHCTBA C OJJHON IIEPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMEeHHOM
4 DyHKIIUA
4.1 [Tonstue pynkuuu. O61acTh ONpeaeneHns U MHOKECTBO 3HaueHuM GyHKIU. CrocoObl 3ajaHus PyHKLINHA
4.2 I'paduk pynkunu. YreHue cBONCTB QyHKIMHU 10 €€ rpaduKy




4.3

[Tpumeps! rpadgukoB GyHKIHH, OTpaKAIONTUX peaTbHBIC MPOIECCHI

4.4 OYHKIINH, OMUCHIBAIOIIUE MPSMYIO U 00paTHYIO MPONOPIUOHATILHBIE 3aBUCUMOCTH, UX TpapuKu
4.5 OyHknuu y =X? y = X?
4.6 Oyakuun Y = [x, y = |x]|
4.7 I'padpuaeckoe pernieHne ypaBHEHUI U CUCTEM YpaBHECHHMA
9 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Uucna v BBIYUCICHUS
1.1 ParionanbHble yncia, MppaluoHaAIBHBIE YK CTIa, KOHEUHbIE U OECKOHEUHBIE IECSITUUHBIC IpooU
1 MHOXeCTBO JNEHCTBUTENBHBIX YMCEN, ACHCTBUTEIbHBIC YMCIa KaK OECKOHEYHBbIE JeCSATHUHBbIE ApoOu. B3anMHO ogHO3HAuUHOE
' COOTBETCTBUE MEXIY MHOKECTBOM JIEHCTBUTENIBHBIX YUCENl U KOOPAUHATHOM npsiMoil. CpaBHEHHE AEMCTBUTEIbHBIX YNCEIN
1.3 Apudmernueckue I1eUCTBUS C IEUCTBUTEIHHBIMH YHCIaMHU
W3mepenus, npubImKeHus, olleHKH. PazMepbl 00bEKTOB OKPYXKAIOIIEro MUPA, AIUTEIBHOCTD NPOLIECCOB B OKPYIKAIOIIEM MUDE.
1.4 [TpuOnmx€HHOE 3HAYEHWE BEIMYMHBI, TOYHOCTh NpubOmmxeHus. OxkpyrieHue uucen. lIpukuaka u oneHKa pe3yslbTaToB
BBIYMCIICHUN
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 VYpaBHEHMSI ¢ OTHOHN IEpEMEHHON
2.2 JInnenHoe ypaBHeHue. Pemienue ypaBHEHUM, CBOIAIIMUXCS K JTUHEUHBIM
2.3 KBanpaTtHoe ypaBHeHue. PelieHne ypaBHEHHH, CBOASIINXCS K KBaJPaTHBIM
2.4 bukBanpaTHoe ypaBHeHue. [Ipumeps! peleHns ypaBHEHU TPETbel U YETBEPTON CTEIIEHEN Pa3IOKEHUEM Ha MHOKHUTEIN
2.5 Pemenne npoOGHO-paliMOHANBbHBIX YpaBHEHUN




2.6

CucreMbl ypaBHEHHI

2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €T0 TpaduK
2.8 Pemenue cuctem IByX TUHEHHBIX YpaBHEHHM ¢ ABYMsI IEPEMEHHBIMU
2.9 Pemenue cuctem IByX ypaBHEHH, OIHO U3 KOTOPBIX JTUHEIHOE, a IPYroe — BTOPOU CTEHEeHH
2.10 I'paduaeckas nHTEpIPETALMS CHCTEMBI YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
211 Pemenre TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenue nuHEHBIX HEPABEHCTB C OJIHOM MEpEMEHHOM
2.14 Pemenne cucreM JTMHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON
2.15 KBanparHble HepaBeHCTBa
2.16 I'paduueckas HHTEpIIPETAIUS HEPABCHCTB M CUCTEM HEPABEHCTB C IBYMSI IIEPEMEHHBIMU
3 OyHKIMH
3.1 KBanpatuunas ¢ynkius, e€ rpaduk u cBoiicta. [Tapabona, koopauHATHI BEPIIUHBI 1apadoIIbl, OCh CAMMETPHH MapadoJIbl
3.2 I'paduku pynkuuit y=Kx, y=kx+b u ux cBoiicta
3.3 I'paduku dynkuuit y=K/X, y = X’ u ux coiictsa
3.4 I'paduxu QyHKIMIT , 1 UX cBOIicTBa
4 YucnoBele NOCIEI0BATEIBHOCTH
41 Onpenenenre U crnocoObl 3aJaHUSI YUCIIOBBIX MOCIIEI0BaTENbHOCTEH. 3a/laHue MOCIeI0BaTeIbHOCTH PEKYPPEHTHON GopMynoi
' u ¢hopMyIoil N-To uIeHa
4.2 Apudmeruueckast nporpeccus. PopmMynsl N-To YieHa apuPMETHUECKON MPOTPECCHH, CYMMBI TIEPBBIX N YICHOB
4.3 I'eomerpuueckas nporpeccust. @opMyIibl N-ro 4ieHa FTeOMeTPUUECKOi MPOrpeccuu, CyMMBI TIEPBBIX N WICHOB
44 N3006paxkeHne 4ieHOB apu(PMETHUIECKON U T€OMETPUIECKON MPOrPeccCuil TOUKaMi Ha KOOPAMHATHOM MIOCKOCTH. JIMHEWHBIH 1

AKCHOHEHIHAIBHBIN POCT




4.5

Cno>xHbIC TTPOIICHTHI




HPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM IMPOT'PAMMbBI OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpedoOBaHUs

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3y/JibTaTaM 0CBOCHHUsI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpaszosanust Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHSATUAMHU: MHOXECTBO, IMOAMHOXXECTBO, OIEpallid HaJ MHOXECTBAMHU; YMEHHE
OMepUpOBaTh MOHATUSAMH: Tpad, CBA3HBIM Tpad, AepeBO, LUKI, NPUMEHATh WX MPU PEIICHUU 3a7ay; YMEHHE
UCIIOJIb30BaTh TpaduuecKkoe MPEICTABICHUE MHOXXECTB IS OMHMCAHUS PEATbHBIX TPOIECCOB W SIBICHUU, IPH

peHICHUU 3a4a4 U3 APYTHUX y‘le6HBIX npeaMETOB

YMeHue OIICpHUPOBATH TIOHATUAMU: OIIPECACICHUC, AKCHMOMA, TEOpPEMaA, MAOKA3aTCJILCTBO, YMCHHC pPACIIO3HABATH
HNCTUHHBIC W JIOXKHBIC BBICKA3bIBAHUA, IMPUBOJUTHL IMPUMEPBI W KOHTPIPUMCPBI, CTPOHUTH BBICKA3bIBAHUA U

OTpHULaHHA BBICKa3bIBaHHI

YMeHue onepupoBaTh MOHATUSMU: HATYpaJbHOE YHUCIIO, MPOCTOE U COCTABHOE YUCIO, JAETUMOCTh HATypalbHBIX
YuCeN, TMPU3HAKUA JEIUMOCTH, II€JI0€ YHUCIO, MOJYJIb YHWCIa, OOBIKHOBEHHAs ApoOb W JECSITHYHAs JpoOb,
CTaHJapTHBIA BUJ YHCIA, PAllMOHAIBHOE YHCIIO0, UPPAIMOHATFHOE YUCIO, apu(MeTHYeCKUu KBaJIpaTHBIN KOPEHb;
YMEHUE BBITIOJHATH JIEUCTBUS C YWCIAMHU, CPaBHUBATh W YIOPSAJOYMBATH YHCIA, MPEACTABISATH YHUCIA Ha

KOOpﬂHHaTHOﬁ HpHMOﬁ, OKPYTJIATDH YHUCJIa, YMCHUC ACIIATh HPUKUJAKY U OLCHKY PE3YyJIbTaTa BBIUMCIICHU U

YMeHue onepupoBaTh MOHATUSAMH: CTENEHb C LEJIbIM IOKa3areneM, apu(MeTHUeCKUil KBaJpaTHbBI KOpEHb,
MHOTOYJIEH, ajredpanyeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO ¢ KOPHEM HAaTypalbHON CTEMEHH OOJIbIIE €IMHUIIBL;
YMEHHUE BBIMOJHATH pacu€Thl Mo (opmynam, mpeoOpa3oBaHUs LEJbIX, JPOOHO-PALMOHANBHBIX BBIPAKEHUNA H
BBIPQXEHUIN C KOPHSMH, pa3jio’)K€HHWE MHOTOYIeHAa Ha MHOMKUTENIHM, B TOM YHUCJIE C HCIOJb30BaHHEM (HOpMYyI

Pa3HOCTHU KBAaAPATOB U KBaJgpaTa CyYMMBI 1 Pa3HOCTH

YMeHue onepupoBaTh NOHATHUSAMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE C OJJHOM NMEepeMEHHOM, YHCI0BOE HEPABEHCTBO,

HCPAaBCHCTBO C nepeMeHHoﬁ; YMCHHUC pCUIaTb JIMHENHBIE U KBaJApaTHbIC YpPAaBHCHU, I[pO6HO-paI_II/IOHaJ'ILHLIC



ypaBHEHUS C OJHOU MEPEMEHHOM, CUCTEMBI ABYX JIMHEWHBIX YpaBHEHUM, JIMHEHHbBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIC U JPOOHO-pallMOHATFHBIE HEPABEHCTBA C OJHOW NMEPEeMEHHOW, B TOM YHCJE NPU PEIICHUH 33134 U3
JOPYTUX TPEeIMETOB M MPAaKTHUECKUX 3aJad; YMEHHE HUCIOJIb30BaTh KOOPAMWHATHYIO MPSIMYI0 U KOOPAMHATHYIO

TUIOCKOCTH JIJIsl U300pakeHUs! pelieHUi ypaBHEHH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKINUU, HYTU (QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
NPOMEXYTKH BO3pacTaHus, yObIBaHWS, HanOoOJbIIee W HauMEHbIIEe 3HAYeHUS (YHKIWU; YMEHHE OIEepPHUpOBATh
NOHATUSAMH: TpsIMas MPONOPLUUOHANBHOCTh, JHUHEWHas (QyHKIUSA, KBajgpaTuuHas (QyHKuus, oOparHas
IPONOPIMOHATIBHOCTD, Mapadoina, Turepoona; yMeHne CTpOUTh rpaduku (YHKIHHA, HCIOIb30BaTh IpapUKH IS
OTIpEeNIeJICHUs] CBOMCTB TPOLIECCOB M 3aBUCHUMOCTEW, JUISl PEUICHUs 3a/lad M3 JIPYruX y4eOHBIX MPEIMETOB U

peaﬂBHOﬁ JKU3HU, YMCHHUC BbIPAKATH (1)OpMy.]'IaMI/I 3aBUCUMOCTHU MCIKAY BCIIMYMHAMU

YMeHue onepupoBaTh MNOHATHAMM: I10CIEA0BATEIbHOCTh, apU(MeTHUecKass M TIeoMeTpudecKas IpOrpeccuu;
YMEHHUE UCTOIB30BATh CBOMCTBA MOCIIEI0BATEILHOCTEH, (OPMYIIBI CYMMBI M OOIIETO WICHA MPU PEUICHUH 3a]1ad, B

TOM YHUCJC 3a1a4 U3 JPpYIrux y‘le6HHX npeaMETOB U peanLHoﬁ JKHN3HHU

10

YMeHue peuiaTth 3aJa4Md pa3sHbIX THIIOB (B TOM 4YHUCJIC Ha IPOUCHTBI, OOJIH M YaCTH, IBHXCHHC, pa60Ty, LCHY
TOBAPOB W CTOUMOCTL IOKYIIOK M YCIYI, HaJIOTH, 3ada4yu U3 obnactu YHIpaBJICHHUA JAYHBIMU H CEeMEHHBIMU
q)HHaHCaMI/I); YMCHHUE COCTAaBJIAITH BBIPAKCHUS, YpPAaBHCHHSA, HCPABCHCTBA W CHUCTCMbI I1I0 YCIOBHKO 3aJadvu,

HCCIICO0BATh MOJTYYCHHOC PCIICHUC 1 OLICHUBATH HpaBIIOHOI[O6HOCTI) MMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUSMU: (QUIYpa, TOYKa, OTPE3OK, MpsiMasi, Jyd, JIOMaHas, Yrojl, MHOTOYTOJbHUK,
TPEYroJbHUK, PAaBHOOEIPEHHBIH U PAaBHOCTOPOHHUM TPEYroJbHUKH, MPSIMOYIOJbHBIH TPEYroJIbHUK, MeJIuaHa,
OucceKkTpruca M BbICOTa TPEYroJIbHHMKA, YETBIPEXYTOJIbHUK, MapajiielorpaMM, poMO, NMpsSMOYroJIbHUK, KBajpar,
Tpaneuusi; OKpYKHOCTb, KpYT, KacaTejbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHbIMHM (UTYypaMH; yMEHHE pellaTh
3a1a4d, B TOM YHUCJIE U3 IMOBCEIHEBHOM XU3HU, HA HAXOXKICHUE I€OMETPUYECKMX BEIMYMH C IIPUMEHEHUEM

M3YYEHHBIX CBOMCTB QUryp u $aKkToB

YMeHue omnepupoBaTh IOHATHSMHU: PABEHCTBO (UTyp, pPAaBEHCTBO TPEYrOJIbHUKOB; MapajuIebHOCTh H

NEePIEHANKYIAPHOCTD MPSAMBIX, YTOJI MEXIY MPSMBIMH, MEPIEHIUKYIISP, HAKIOHHAs, MPOEKIus, nogooue ¢uryp,



11

MOJOOHBIE TPEYrOJbHUKHU, CHUMMETpPUS OTHOCHUTENBHO TOYKHM M MPSAMO; yMEHHE paclo3HaBaTh pPaBEHCTBO,

CUMMETPHIO U TI0J1001e (HUryp, mapauieabHOCTh U NEPIEHANKYISPHOCTD MPSIMBIX B OKPYKarOIIeM MHUpe

YMeHue onepupoBaTh MOHATUSMHU: JUIMHA, PACCTOSHME, yroj (BeJIMYMHA YIVIa, CUHYC M KOCHUHYC YIJja
TPEeYrojbHHUKa), IJIOLAJb; YMEHHE OLIEHHWBATh Pa3Mephbl NMPEAMETOB U OOBEKTOB B OKPY)KAIOIIEM MHUpPE; YMEHHUE
OPUMEHATH (POPMYJIBI IEpUMETPA | IUIOMIA MHOTOYTOJIbHUKOB, JUTMHBI OKPY>KHOCTH M IUIOLIAM Kpyra, oobema
MPSIMOYTOJIBHOTO MapajuIeNIeNUIe/1a; YMEHUE MPUMEHITh IPU3HAKK PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME
yIJIOB TpEeyrojibHUKA, TeopeMy Iludaropa, TpUrOHOMETpPUYECKHE COOTHOIIEHUS JUIi BBIYHCICHHUS JJIUH,

pacCTOAHUH, TJIOIIAACH

12

13

YMenue n3o0paxaTh IJIOCKHE (UTYpbl U UX KOMOWHAIMH, MPOCTPAHCTBEHHBbIE (PUTYpHI OT PYKH, C IOMOIIBIO

LIepTé)KHI)IX HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB I10 TCKCTOBOMY UJIM CUMBOJIbHOMY OITMCAHUIO

YMmenue ONCpUpOBaATh IMOHATHAMU: IMPAMOYIOJbHAasA CHUCTECMa KOOpPJAWHAT, KOOPAWHATBI TOYKH, BCKTOpP, CymMMa
BCKTOPOB, IMPOU3BEACHNUEC BEKTOpPA Ha YHUCJIO, CKAIIIPHOC ITPOU3BCACHUC BEKTOPOB; YMCHHUC UCIIOJIB30BATH BCKTOPLI
U KOOPpAWHATHI MJIA MPEACTABJIICHUA NAHHBIX W PCIICHHA 3aa4d, B TOM YHCJIIC U3 APYTHUX y‘I€6HI>IX npeaMEeTOB U

peaTbHOM KU3HU
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YMeHue onepupoBaTh MOHATUSMH: CTOJIOMKOBBIE U KPYTrOBBIE JUArpaMMbl, TaOJHIbI, cpeiHee apudmMeTHdecKoe,
MeAMaHa, HauOoJbllee M HaUMEHbIlee 3HA4YeHHs, pa3MaxXx YHUCJIOBOTO HaboOpa; yMEHHE W3BIIEKaTh,
UHTEPIPETHPOBATh M MNpeoOpa3oBbIBaTh HH(POPMALMIO, MPEJICTaBIEHHY0 B TabiuIax M Ha Juarpammax,
OTPaXKAIOIYIO0 CBOMCTBA U XapPAKTEPUCTUKU PEABHBIX MPOLECCOB U SIBJICHUHN; YMEHHE PaCllO3HABaTh U3MEHUYNBbIC

BCJIIMYMHBI B OKPYKArOIIEM MHUPE

15

YMeHue onepupoBarh MOHATUSAMU: CIy4YailHBIA ONBIT (COy4YaillHBIH SKCIIEPUMEHT), SJIEMEHTapHOE COObITHE
(37eMeHTapHBIH MCXOJ) CIIy4alHOTO OIBITa, CIy4dailHOe COOBITHE, BEPOSATHOCTh COOBITHS; yMEHHE HaXOAWUTh
BEPOATHOCTH CIyYalHBIX COOBITHI B ONBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHUE pellaTh
3aJaud METOJIOM OpPTraHM30BaHHOIO Mepedopa M ¢ MCIOJIb30BAaHHMEM NpaBUIa YMHOXKEHHS; YMEHHE OLIEHUBATb
BEPOATHOCTH pEATbHBIX COOBITUN U SIBJICHHUM, MOHUMAaTh POJIb MPAKTUYECKH JOCTOBEPHBIX U MaJOBEPOSTHBIX

COOBITHII B OKpyXKaromeM MHUPC U B KU3HU; 3HAKOMCTBO C TIOHATUCM HC3aBUCUMBIX CO6BITI/II71; 3HAKOMCTBO C



3aKOHOM OOJIBIIMX YHCETI U €r0 POJIBIO B MAaCCOBBIX SABJICHUAX

16

YmMmenue BBI6I/IpaTI) HO,Z[XOI[HH_II/Iﬁ H3y‘ICHHHI>i MCTO AJIA PCIICHUA 3aaa4u, IIPUBOJUTE IPUMEPbI MAaTEMATUYCCKUX
3aKOHOMepHOCTeI7I B IpUPOAC U KU3HU, pACIIO3HABATH IIPOABJICHHC 3aKOHOB MATCMATHUKH B UCKYCCTBC, OIIMCHIBATDH
OTACJIBHBIC BBIAAOIINUECA PE3YJIbTAThI, IIOJYUCHHBIC B XOA€ PAa3BUTHUA MaTEMATUKH KaK HAYKH, IIPUBOJUTD ITPUMECPHBL

MaTE€MaTU4YECKUX OTKPBITUMA U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU HCTOPUHU




HEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D ITO MATEMATHKE

Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [IpusHaku 1e1MMOCTH LEIIbIX YUCEI

1.2 OOBIKHOBEHHBIE U JIECTUYHBIE IPOOH, TIPOLIEHTHI, OECKOHEUHBIE IEPUOANIECKHIE APOOH

1.3 PanyonaneHele uncna. ApupmeTnyeckue onepanuy ¢ paloHaIbHbIMU YUCIIaMHU

1.4 JeiictBurenpHbie yncia. Apudmernyeckue onepanmuy ¢ AeMCTBUTEIbHBIMU YU CIAMHU

1.5 [IpubnuxEHHbIE BEIYUCIIEHUS, IPABUIIA OKPYTJIEHUS, IPUKU/IKA U OLIEHKA Pe3yJIbTaTa BIYMCICHUN
2 Anrebpanyeckue BhIpaKeHHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

2.2 Crenensb ¢ 1enbIM nokaszaresneM. CTeneHb ¢ palnoHaIbHbIM NoKa3zaTeneM. CBONWCTBA CTENEHU

2.3 MHorousneHs!

24 Anrebpanueckast 1poOb

2.5 Apudmernueckuit KOpeHb HaTYpaJIbHOM cTeneHu. J(edcTBHs ¢ apupMEeTHYECKUMH KOPHIMHU HATypaJlbHOM CTETIeHU
3 YpaBHEHUS U HEpPAaBEHCTBA

3.1 Lensle n npoOHO-parioHaIbHble ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH YpaBHEHUI

3.2 Llenbie u 1poOHO-paliOHAIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB

3.3 Pemenne TekCcTOBLIX 3a1a4
4 YucnoBble MOCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TIOCIEI0BATEIbHOCTEH

4.2 Apudmerndeckas 1 reomeTpudeckas mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB




DyHKIMHU

Oyukuus, crnocodsl 3amanus Gyakuuu. 'paduk pynkmmuu. ObnacTe onpeneneHus 1 MHOXKECTBO 3HaYeHHU ¢yHkuuu. Hymm

5.1. ¢ynkuuu. [TpomexxyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKHM MOHOTOHHOCTH (YHKUIHMU. MakCHMyMbl U MUHUMYMBI (DyHKIIHH.
HauOosnpiiee 1 HauMeHblee 3HaYeHNE (PYHKLUU HAa IPOMEKYTKE

6 Koopaunatel Ha IpsAMOM U INIOCKOCTH

6.1 Koopaunarnas mpsimast

6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus

7.1 ['eomeTpuyeckue GUrypbl U UX CBOMCTBA

7.2 TpeyronbHUK

7.3 MHOroyrojabHUKu

7.4 OKpy’>KHOCTb U KpyT

7.5 W3mepeHune reoMeTpu4eckix BEeTMYUH

7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA

8.1 OnucarenpHas CTaTUCTHKA

8.2 BepositHOCTB

8.3 KomOunaTtopuka

8.4 MHoxecTBa

8.5 ['padsr




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Marematuka. Anre6pa: 7-i kiacc: 6a30BbIi ypoBeHb: yueOHUK; 15-¢ uznanue, nepepadborannoe Maxkapsiues FO.H.,
Munntok H.I'., Hemkos K.U. u ap.; nox penakmueit Tenskopckoro C.A. AkimonepHoe o0miecTBo «M3aaTenbcTBO
«IIpocsemienne»

* Maremartuka. Anre0pa: 8-i kiiacc: 0a30BbIi YpOBEHb: yueOHUK; 16-¢ uznanue, nepepadbortannoe Makapsrues 1O.H.,
Mungrok H.I'., HemkoB K.W. u ap.; nox peagakuuei TensikoBckoro C.A. AkunonepHoe o01ecTBo «3narenscTBo
«IIpocsemenue»

» Maremaruka. Anre6pa: 9-it kinacc: 6a30BbIi ypOBEeHb: YueOHUK; 15-¢ u3nanue, nepepadorannoe MaxapsiueB FO.H.,
Munmiok H.I'., HemikoB K.U. u ap.; mox penakuueii TensikoBckoro C.A. AxkunonepHoe o61mectBo «3narenscTBo

«ITpocsenieHue»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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