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INOACHUTEJIBHASA 3AIIMCKA

AnreOpa ABISIETCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOI'O 00Illero oOpa3oBa-
HUS: OHAa OOCCIECUYMBACT M3YUYCHHUE APYTHX NUCIMIUINH, KaK €CTeCTBEHHO-HAYYHOTO,
TaK ¥ TYMaHUTAPHOTO LIUKJIOB, €€ OCBOCHHE HEOOXOMMO ISl IPOJOJIKEHUSI 00pa3o-
BaHUS U B MOBCEIHEBHOM >XKU3HU. Pa3zBuTre y oOydaronimxcsi Hay4yHbIX MpeicTaBie-
HUN O MPOVCXOKICHUH U CYIIHOCTH aNTeOpandecKux aOCTPaKIni, crioco0e oTpaxe-
HUSI MAaTeMaTUYECKONM HAyKOH SIBJICHUM M MPOILIECCOB B MPHUPOJEC U OOIIECTBE, POIU
MaTEMaTHYECKOTO MOJICTTUPOBAHMS B HAYYHOM TIO3HAHUU U B MPAKTUKE CIIOCOOCTBY-
eT GOPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOJUMBIX
JUTsL afjanTaluiu B COBpeMeHHOM I poBoM oOmiectBe. M3yueHnue anredpbl odecre-
YUBaeT pa3BUTHE YMEHHS HAOIOAAaTh, CPABHUBATH, HAXOAUTH 3aKOHOMEPHOCTH, Tpe-
OyeT KPUTUYHOCTH MBIIIUICHHSI, CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH
CBOM JICHCTBUS U BBIBOJIbI, (POPMYJIMPOBATH yTBepkAeHM. OCBOECHUE Kypca anreopbl
oOecreynBaeT pa3BUTUE JIOTHUECKOTO MBIILICHUS O0YYaIOIIMXCS: OHU HUCIIOIb3YIOT
NEAYKTUBHBIE U WHIYKTUBHBIE pPacCyXICHHs, 0000IIEeHNE M KOHKpETHU3aIuio, al-
cTparupoBaHue U aHajoruro. O0yueHue anredpe mpenogaracT 3HaYuTeNbHbIA 00b-
€M CaMOCTOSITENILHOM JEATEIbHOCTU O0YyYarolUXCs, MO3TOMY CaMOCTOSITEIbHOE pe-
IICHUE 3a]1a4 SIBJISICTCS pealin3alieil 1eITeIbHOCTHOTO MPUHIIUITA 00yUYeHUS.

B ctpykType mporpammel yd4eOHOTO Kypca «Anredpa» AJis OCHOBHOTO OOIIETO
oOpa30BaHMsSI OCHOBHOE MECTO 3aHMMAIOT COJEPKATCIBHO-METOANYCCKUE JIMHHH:
«Hucma u BBEIYUCICHUSY, «ANTeOpandecKkrue BhIpAXKEHU», «YPAaBHCHHUsI U HEPaBCH-
cTBay, «DyHkmumy. Kaxkmas u3 3TUX coAepKaTeIbHO-METOIUICCKUX JTUHUN pa3BH-
BaeTCS Ha MPOTSHKEHUU TPEX JIET U3YUYCHHS Kypca, B3aUMOJIECHCTBYS C JPYTUMU €ro
auHusMU. B Xo/e n3yuenus ydeOHoro Kypca oOyqaronumMcs: PUXOIUTCS JTOTUYECKU
paccykJaTh, MCIOJIb30BaTh TEOPETUKO-MHOXECTBEHHBIN SI3bIK. B CBS3M ¢ ATUM B
nporpamMmy y4eOHOro Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MPE/ICTABJIICHHBIE BO BCEX OCHOBHBIX paslieliaXx MaTeMaTH4YeCKOro oOpa3oBaHUS U
CIIOCOOCTBYIOITUE OBJIAJCHUIO OOYYaIOIMMHUCS OCHOB YHHUBEPCAJIHLHOTO MaTeMaTH-
yeckoro s3bika. CopepikaTenbHOM U CTPYKTYPHOM OCOOCHHOCTHIO Yy4eOHOTO Kypca
«Anredpay» ABISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxxanue TMHUU «YKCaa ¥ BBIYUCICHUS» CITYKUT OCHOBOM 1Sl JalibHEHIIIe-
ro M3y4eHUs] MaTEMaTHUKH, CIIOCOOCTBYET PAa3BUTUIO Y OOYYAIOIIMXCS JIOTUYECKOTO
MBIIIICHUS, (JOPMUPOBAHUIO YMEHHS TIOJIb30BATHCS AJITOPUTMAMHU, a TakKe MpPUOO-
PETEHUIO TIPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJIsi TIOBCETHEBHOM KHU3HH. Pa3Bu-
THE MOHATHS O YMCJIE HA YPOBHE OCHOBHOI'O OOIIEro o0Opa3oBaHus CBA3aHO C paluo-
HaJIbHBIMU U UPPALMOHATBHBIMHU YKCIaMU, (POPMHUPOBAHUEM TIPEACTABICHUIN O Aeil-
CTBUTEIHLHOM YHCJIC. 3aBEpIIEHNE OCBOCHHUS YUCIOBOM JTMHUU OTHECEHO K CPEITHEMY
o01ieMy 00pa3oBaHUIO.



Copeprkanue IByX ainreOpandyeckux JIMHUA — « AJreOpandeckue BhIPAKEHUD U
«YpaBHEHHS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIONTUXCS MaTe-
MaTHYECKOTO armapara, HeOOXOAMMOTO JIJIsl PEIICHUS 3a7a4 MAaTEMATHUKH, CMEKHBIX
MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/lady. Ha ypoBHE OCHOBHOro 00I1€ro
oOpa3oBaHus Y4eOHBI MaTepuai rpynnupyeTcss BOKPYT palliOHATbHBIX BBHIPAKEHU.
AnreOpa TEMOHCTPHPYET 3HAUCHHE MATEMAaTHUKH KaK s3bIKA U1 MIOCTPOCHUS MaTe-
MaTHYECKUX MOJIEJICH, OMMCAHMs TPOIECCOB U SBICHUN pealbHOrOo Mupa. B 3amaun
oOydeHms anreOpe BXOIAT TAKKe JaTbHEHUINEEe Pa3BUTHE AITOPUTMHUYECKOTO MBIIII-
JIeHUs, HEOOXOIUMOTO, B YACTHOCTH, JJIsI OCBOCHUS Kypca HH(OPMATUKHU, U OBJaje-
HUE HaBBbIKAMHU JEAYKTUBHBIX paccyxaeHuil. [IpeoOpaszoBanue CHMBOJBHBIX (opM
CIIOCOOCTBYET Pa3BUTHIO BOOOpakeHHUs, CIOCOOHOCTEW K MaTeMaTUYECKOMY TBOpUE-
CTBY.

Conepxanve (GyHKIHOHATBHO-TpAUYECKON JIMHUM HAIEJICHO Ha IMOJIy4YeHUe
OOy4YarOIIMMUCS 3HAHUN O PYHKIUSAX KaK BaKHEUIIIEH MaTeMaTUYECKON MOJIEIH IS
OIMMCAHMS U UCCIIEIOBAaHUSI Pa3HOOOPAa3HbIX MPOIECCOB U SBJICHHUM B MPUPOJIE U 00-
niecTBe. M3ydeHne martepuaia CioCOOCTBYET Pa3BUTHIO Yy OOYYArOIIMXCS YMEHUS
WCITOJIB30BaTh PA3IMUHbBIC BBIPA3UTEIIBHBIE CPEICTBA S3bIKA MATEMATHKH — CIIOBEC-
HbI€, CHMBOJIMYECKUE, Tpaduueckue, BHOCUT BKJIaJ B hOPMHUPOBAHUE TIPEACTABICHUIMA
O POJIM MaTEMAaTHUKH B Pa3BUTUHU ITUBUIIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY IJIaHy B 7—9 Kiaccax u3ydaercsi yueOHbIM Kypc «AJred-
pa», KOTOPBIM BKJIIOYAET CIEAYIONINE OCHOBHBIC pa3fenbl cojepkanus: «Yucma u
BEIYHCIICHUSY, «ANreOpandecKkue BBIPAXKCHHUS», «YPaBHEHHUS H HEPABCHCTBAY,
«DYHKIUW.

Ha usydyenue yueO6HOrO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce —
102 yaca (3 gaca B Heento), B 8 kiacce — 102 vaca (3 yaca B Heneno), B 9 kiiacce —
102 gaca (3 yaca B HEZIEJIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k npyroit. [loHsATHE pallMOHATBFHOTO YKCIA, 3aIIUCh, CPABHEHHE, YIOPSIO0-
YUBAaHUE PAIMOHAIBHBIX uYucesl. ApudMeThyecKre IEUCTBUS C PallMOHATbHBIMU
yucnamu. Pelienne 3a1ad u3 peanbHOW MPAaKTUKU HAa YacTH, HA IPOOH.

CreneHb ¢ HaTypaJbHBIM IMOKAa3aTelIeM: OINpEAeNIeHHEe, MPeoOpa3oBaHUE BbI-
pakeHUl Ha OCHOBE OIpEAeNIeHUs, 3anuch O00abmMX yucen. [IpoueHTsl, 3anuch
IPOLEHTOB B BUJE ApoOU U JpoOU B BHUJIE MPOLEHTOB. TpH OCHOBHBIE 33Jjaud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpruMeHeHnEe NPU3HAKOB IEIMMOCTH, PA3JI0KEHUE HA MHOKUATEIN HATYypAJIb-
HBIX YHCEIL.

PeanpHble 3aBUCUMOCTH, B TOM YHUCJE MpsAMas U oOpaTHasi MPOMOPIIMOHAIb-
HOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

[IlepemeHHBIE, YNCITIOBOE 3HAYCHUE BBIPAKEHUS C IEPEMEHHOMU. JlomycThMBbIe
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucnenus no ¢popmynam. [IpeodbpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXJIECTBEHHO PaBHBIC BBIPAKEHUS, MPaBHUJIa IPEOOPA30BAHUS CYMM U MPOU3BE-
JIEHUH, MpaBUJIa PACKPBITHS CKOOOK U MPUBEIEHUS MOJOOHBIX CIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHowieHsl U MHOTOWIEHBI. CTeneHb MHOTOWIeHa. Cl0KeHUe, BBIYUTAHUE,
YMHOXXEHHUE MHOIO4JIeHOB. POpMYJIbl COKPAIIEHHOTO YMHOXEHHUS: KBaJIpaT CyM-
MBI ¥ KBaapar pasHocTH. DopMyna pazHOCTH KBaapaToB. PasiioxeHne MHOrove-
HOB Ha MHOKHUTEJIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHuUe, KOpEHb ypaBHEHUS, TIpaBujia IpeoOpa3oBaHus yYpaBHEHUS, PaB-
HOCUJIBHOCTh YPaBHEHUM.

JIuHelHOE ypaBHEHHWE C OJHOM IEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO
YPaBHEHMS, PELICHUE JMHEWHBIX ypaBHEHUN. COCTaBlIeHUE YpaBHEHUHM IO YCIO-
BUIO 3aJ1a4d. PemieHre TEKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHE C JABYMsS NMEPEMEHHBIMH U ero rpadguk. Cucrema IByX
JIMHEWHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU. PelleHne cucreM ypaBHEHUH CIO-
co00OM moacTaHOBKU. [IpuMepbl peleHusi TEKCTOBBIX 3aJlay C MOMOILBIO CUCTEM
YPaBHCHUU.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOM ITPSAMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbix 3aBucumocteil. [lonstue pynkuuu. I'padux PpyHk-
nuu. CBoiictBa ¢yHkiuil. Jluneitnas pynkuus, e€ rpadux. ['padux ynkuun y =
[X|. T'padmyeckoe penieHue TMHEWHBIX YpaBHEHHH U CHUCTEM JIMHEHHBIX ypaBHE-
HUH.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBaapatHblii kopeHb U3 uncia. [lonstue 06 uppanumoHaibHoM uucie. Jlecs-
TUYHBIE NPUOIMKEHHUS HUppalrOHANbHBIX uyHcen. CBoiCTBa apu(pMETHUYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYHCIICHUAM. [IeiCTBUTEIBHBIE YHCIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUSIAJIredpandeckue BbIpaKeHUs

KBazpaTHbIil TpEXWIEH, pa3I0KEHUE KBAJIPATHOIO TPEXUJIEHA HA MHOYKHTE-
TN

Anre6pandeckast Apo0b. OCHOBHOE CBOMCTBO anredOpandeckoi npodu. Cio-
KEHHE, BbIUMTAHUE, YMHOXKEHHE, JeJieHHe anredpandeckux aApodOel. Panmonans-
HBIE BBIpaKEHUS U UX MpeoOpa3zoBaHUe.

YpaBHEHUS 1 HEPABEHCTBAY PAaBHEHMS M HEPABEHCTBA

KBaaparHoe ypaBHeHue, ¢hopMyrna KOpHEH KBaJpaTHOTO ypaBHeHUs. Teope-
Ma Buera. Pemenue ypaBHeHHI, CBOASIIMXCS K JIMHEWHBIM U KBaApaTHbIM. [Ipo-
cTeiime TpoOHO-pallMOHAIbHbIE YPaBHEHUS.

['padrueckas mHTEepnpeTanys ypaBHEHUN C IByMs MEPEMEHHBIMU M CUCTEM
JIMHEWHBIX YPABHEHUM C IBYMsI IIepeMEHHBIMU. [IpuMepsl penienns cuctem Helu-
HEHHBIX YPABHEHUH C JBYMs [IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEHCTB. JIMHEHBIE HEPABEHCTBA ¢ OAHOM nepeMeHHou. Cu-
CTEMBbI JIMHENHBIX HEPABEHCTB C OHOM IIEPEMEHHOM.

OyHKIMNPYHKIUHA

[Tonsitue ¢ynkuuu. OOGIaCTh ONpeNeieHus] 1 MHOXKECTBO 3HAUYCHUM (PYyHK-
1un. CriocoObl 3amanus QyHKITHMA.

I'paduk Pynkuun. Yrenue cpoiictB ¢(yHKumu mo e€ rpaduky. Ilpumeps
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.



@DyHKIUYU, OMUCHIBAIONINE MPSAMYI0 M OOpaTHYIO MPOTIOPIIMOHAIBHBIC 3aBU-
cuMocTH, ux rpadukn. Oyrkimn Y = X2, y = X3, Y = VX, y=|x|. [paduueckoe pe-
IIICHUE YPaBHEHUW U CHCTEM ypaBHEHUH.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOXECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOMN MPSAMOIA.

CpaBHEHHE NEHCTBUTEIBHBIX YUCEN, apu(pMETUUECKHE IEUCTBUS C JIEUCTBU-
TEJIbHBIMU YHCIIAMU.

Pa3mepbl 00BbEKTOB OKPYKAIOLIETO MUPA, JJIUTEIBHOCTh MPOIECCOB B OKPY-
JKAIOIIEM MUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUMN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JI0)KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO U3 KOTOPBIX JMHEHHOE, a Ipyroe — BTopoil cteneHu. ['paduueckas uHTEp-
IIpeTanys CUCTEMBI YPAaBHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve JIMHENHBIX HEPABEHCTB C OJHOW IlepeMeHHOU. PemeHue cucrem
JMHENHBIX HEPAaBEHCTB ¢ OJHOW mepeMeHHoW. KBaaparHeie HepaBeHcTBa. ['padu-
YyecKask MHTEpIIpeTalysi HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IIEPEMEHHBIMU.

OyHKIMNPYHKIUA

KBagparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaboma, KoOpaAWHATHI
BEPILMHBI TapaboIbl, OCb CAMMETPUHU MapadOJIbl.

Ipaduxu dyuxmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBOWCTBA.

YucnoBele MOCIEN0BATEIBHOCTUYMC/IOBBIE MOCAEI0BATEILHOCTH U IPO-
rpeccum



[ToHsiTHE YMCIOBOM MOCAEAOBATEIBHOCTH. 3aJaHUE TIOCIEI0BATENBHOCTH pe-
KyppeHTHOH (hopMmyIiol U popMysoi N-ro ujieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyiel N-ro udjaeHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIN M DKCIIOHEHIIUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA IIPOI'PAMMDbI YYEb-
HOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O Ob-
PA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHUS TPOrpaMMbl yUeOHOTO Kypca « Anredpay
XapaKTEepU3YyIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBJICHUEM MHTEpPECA K IIPOLLIOMY M HACTOSALIEMY POCCUUCKON MAaTEMATHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUNCKUX MAaTEMATHKOB U POCCUUCKOM
MaTeMaTUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ATUX JOCTHKEHUN B JIPYTUX HAyKax U
NPUKJIAJHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO O0SI3aHHOCTEN TIpa)KJaHWHA U peai3alid €ro
paB, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAX (DYHKIITMOHMPOBAHUS PA3IMYHBIX
CTPYKTYD, SIBICHUH, MPOIIEAYP TPaKJAHCKOTO O0IIeCTBa (HalpuMep, BEIOOPHI, OIMPO-
Chl), TOTOBHOCTBIO K OOCYXKJICHUIO dTUYECKUX MPOOJIEM, CBI3AHHBIX C MPAKTHUYECKUM
NPUMEHEHUEM JOCTHKEHUW HAayKH, OCO3HAaHUEM BAXHOCTH MOPAIbHO-ITHUYECKUX
MPUHLINIOB B AEATEIbHOCTU YYEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOI Ha aKTUBHOE Y4YacCTHE€ B PEUICHUU MPAKTHYECKUX 3a]ay MaTeMaTH-
YECKOM HAMpaBJIEHHOCTH, OCO3HAHUEM BaXKHOCTH MaTEMaTHYECKOTO 00pa30BaHUs Ha
NPOTSHKEHUH BCEH KU3HM I YCIEUIHOW Mpo(decCHOHaIbHON AesTeNbHOCTH U pas3-
BUTHEM HEOOXOJIMMBIX YMEHHM, OCOBHAHHBIM BHIOOPOM U MOCTPOCHUEM WHIUBUITY-
QIBHOU TPACKTOPUM 0Opa30BaHUS M KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEpE-
COB M OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYeCcKOe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOILIMOHAILHOMY M ACTETUYECKOMY BOCIPUATHIO MAaTE€MaTH-
YECKUX 00BEKTOB, 3aj1a4, PEIICHUH, pacCyXICHHUI, YMEHHUIO BUJIETh MATEMAaTUUECKHE
3aKOHOMEPHOCTH B HUCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpHUEHTAlUEN B JIEITEIBHOCTH HA COBPEMEHHYKO CHCTEMY HAay4YHBIX IPEACTaB-
JeHu# 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOJIBI U OOIIECTRA,
MOHMMAaHUEM MATEMaTHYECKON HayKH Kak cepbl UeTOBEYECKON NesATeTbHOCTH, ITa-
MOB €€ pa3BUTHUSI U 3HAYMMOCTH [IJIsl Pa3BUTUS LIUBUIIM3AIUMHU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKU U MAaTEMaTUYECKOU KyJIbTYypOU KaK CPEACTBOM MO3HAHUS MUPA, OBJIAJe-
HUEM NPOCTEUIINMH HABBIKAMU MCCIIEIOBATENIbCKOMN AEATEIbHOCTH;

6) pusnueckoe Bocnuranue, GopMHUpoOBaHHE KYJIbTYPbI 310POBbS U IMO-
HMOHAJBHOIO 0JIATOMOJIYYHS:



TOTOBHOCTBIO MPUMEHSITh MAaTEMATUUYECKUE 3HAHUS B MHTEpEcax CBOErO 3/10pO-
BbsI, BEJICHUS 37I0POBOTO 00pa3a KMU3HM (3I0pOBOE MUTAHKE, COATAHCUPOBAHHBIN Pe-
KUM 3aHSATUNA W OTIbIXa, peryispHas (u3ndeckas aKTHBHOCTH), C(POPMHUPOBAHHO-
CTBIO HaBbIKa pedIIEKCUH, MPU3HAHUEM CBOETO IIpaBa Ha OIIMOKY W TaKOTO K€ IIpaBa
JIPYyTOro 4eI0BEeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpHUEHTALIMEN HA MMPUMEHCHUE MATEMATUYECKUX 3HAHHUM ISl PEUICHUS 3a]1a4 B
00JIaCTH COXPAaHHOCTH OKPYXKAIOMIEH Cpebl, INTAHUPOBAHUS MTOCTYIIKOB U OIIEHKH HX
BO3MOXXHBIX TOCJICICTBUH JJI OKpY’Karolield Cpeibl, OCO3HAaHHWEM TJI00aJbHOIO Xa-
pakTepa KOJOTHUYECKUX MPOOJIeM U ITyTeH UX PEIICHHUS;

8) amanranms K HM3MEHSAIIMMCH YCJIOBUSIM COUHUAJBHON M NPHUPOTHOI
cpeabl:

FOTOBHOCTBIO K JCHUCTBUSIM B YCIOBHUSAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4€pe3 MPAKTHUYECKYIO JESATEIbHOCTh, B TOM YHCIIC
YMEHHE YUUTHCS Y IPYTUX JIIOJICH, TPHoOpeTaTh B COBMECTHOM JIEITEIHHOCTH HOBBIS
3HAHUS, HABBIKKM U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEO0OXOJIMMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHUM, B TOM uuciie HOpMyIUpo-
BaTh UJCH, TIOHATHUS, TUIIOTE3bl 00 00BEKTaX M SIBJICHUSAX, B TOM YHUCJIE paHEe HeU3-
BECTHBIX, OCO3HABATh JICPHUIIUTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, TIaHU-
pOBaTh CBOE pa3BUTHE;

CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOIINI KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMBIE pe-
IICHUS U JACHUCTBHS, (POPMYIUPOBATh U OLICHUBATh PUCKH U TOCICIACTBUS, (POPMHUPO-
BaTh OIIBIT.

METANPEIMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble JJornueckue aeicTBUA:

e BBIABIITH M XAPAKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKHM MAaTEMATHYECKHUX
O0OBEKTOB, MOHATUN, OTHOUICHUH MEXy TOHATUAMHU, POPMYIUPOBATH OIpe-
JIeJIeHUs TIOHSITHI, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KIACCU(PUKALIUH,
OCHOBAaHMSI 1711 0000IEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJMMOTO aHAJIN3a;

e BOCHPUHUMATh, (GOPMYIUPOBATH U MPEOOPA30BHIBATH CYKICHUS: yTBEpPIU-
TEJbHBIE U OTPULIATENIbHBIE, €TUHUYHbIC, YACTHBIE U 00IIUE, YCIOBHBIE;

e BBIABIITH MATEMAaTHYECKHE 3AKOHOMEPHOCTH, B3aNMOCBSI3U U MPOTUBOPEYUS
B (paKTax, JAaHHBIX, HAOIIOACHUAX U YTBEP)KIEHUAX, NpeiaraTb KpUTEpUU
JUIS BBISIBJICHUS] 3aKOHOMEPHOCTEN U ITPOTUBOPEUMNIA;

e JI€JIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKM, NEAYKTUBHBIX U WH-
JNYKTUBHBIX YMO3AaKJIIOYEHUH, YMO3AKIFOUEHUH 110 aHAJIOTHH,



pazOupaTh J10Ka3aTEeNbCTBA MATEMATHUYECKUX YTBEPKIEHUM (MPSMbIE U OT
MPOTUBHOI0), MPOBOJUTh CAMOCTOSITEILHO HECIIO0KHBIE JOKA3aTEeNIbCTBA Ma-
TeMaTU4eCKnX (haKTOB, BHICTPAUBATh APTYMEHTAIIUIO, TPUBOANTH MPUMEPHI
U KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS,;

BBIOMpATH CIIOCOO perieHus yueOHoM 3aaun (CpaBHUBATH HECKOJIBKO BapH-
aHTOB pEILICHMUs], BBIOMpaTh HanboJIee NOAXOASAIINN ¢ YYETOM CaMOCTOSITEb-
HO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKUI HHCTPYMEHT MO3HAHUA,
bopMyIMpoBaTh BOMPOCH], PUKCUPYIONINE MPOTUBOPEUHE, MPOOIEMy, CaMo-
CTOSITEJILHO YCTaHABJIMBATh UCKOMOE U JIaHHOE, (hOPMUPOBATH TUIIOTE3Y, ap-
TYMEHTHUPOBATH CBOIO MO3UIINIO, MHCHHUE;

MPOBOAUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IIJIAHY HECIOXHBIM 3KCIIE-
PUMEHT, HEOOJBIIIOE UCCIIEOBAaHUE IO YCTAHOBJICHUIO OCOOEHHOCTEH maTe-
MaTHUYECKOTro 00beKTa, 3aBUCUMOCTEN OOBEKTOB MEXKTy COOOI;
CaMOCTOSITENIbHO (OPMYJUPOBAaTh OOOOIIEHUSI U BBIBOJBI MO pe3ysibTaTaM
IPOBENEHHOTO HAOIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH MO-
JYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 000OIIECHHU;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKXKE BBIABUTATh MPE/I-
MOJIO’KEHHS O €70 PA3BUTHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOUYHOCTh MH(OpMALUU, JaHHBIX, HEOO-
XOJIMMBIX JUISl PELICHUS 3a4a4K;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh M HMHTEPNPETUPOBATH HH-
(dbopmaluio pa3IMYHbIX BUAOB U (DOPM MpeCTaBICHUS;

BBIOMpATh (OopMy IpeacTaBiIeHHUs MHHOPMALIMKU U WILTIOCTPUPOBAThH pelllae-
MBI€ 3aJ1a4M CXeMaMH, JuarpaMmMamMu, HHOM rpa@ukoil U ux KOMOWHAIUSIMU;
OLIEHMBATh HAAEKHOCTh MHPOPMAIMH 110 KPUTEPUSAM, MPEIJI0KEHHBIM YUH-
TEeJIEeM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATh U (POPMYTIUPOBATH CYXKJIEHUSI B COOTBETCTBUU C YCIOBUSIMH U
HEeIsIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PCHHS B
YCTHBIX ¥ MUCbMEHHBIX TEKCTAX, NaBaTh MOSCHEHUS 110 X0y PELICHUs 3a1a-
Y1, KOMMEHTUPOBATh MOJYUYCHHBIN PE3YJIbTaT;

B XOJle 00CYXEeHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMBbI,
npoOJeMbl, pelIaeMon 3a/layu, BbICKA3bIBATh WJIEU, HAIEJICHHbIE HA MOMUCK
PELICHUS, CONOCTABIATh CBOU CYXKICHHUS C CYKICHUSIMU IPYTUX YYaCTHUKOB
auanora, OOHApYXMBaTh PA3IMYMe M CXOJCTBO TO3UIMNA, B KOPPEKTHON
dbopme GpopMyIIUpOBATH PA3HOTIIACHUS, CBOM BO3PAKECHHUS;
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IPEJCTaBIISITh PE3YJIbTAThl PEIICHUS 33J1a4M, SKCIIEPUMEHTA, UCCIIEI0OBaHMS,
POEKTa, CAMOCTOATEIHHO BbIOUpaTh (pOpMAT BHICTYIUICHHS C YUETOM 3ajad
NPE3EHTALNN U OCOOEHHOCTEN ayJUTOPUN;

HNOHMMAaTh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIUBUIYaIbHOU
paboTHI IIPU PEIICHNN YYEOHBIX MaTEMaTUUECKHX 3a/1ay;

NPUHUMATh 1EJIb COBMECTHOHM JAEATEeIbHOCTH, IUIAHUPOBATH OPraHU3aLUIO
COBMECTHOI paboThl, pacrpenensTh BUABI paboT, TOrOBapUBaThCs, 00CYX-
JaTh MPOILIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKHX JIIO/ICH;
y4acTBOBaTh B IPyNMNOBBIX (popMax paboThl (0OCYXJIeHUS, OOMEH MHCHUSI-
MU, MO3TOBBI€ IITYPMbI U JIPYTHUE), BHINOIHATH CBOIO YaCTh pabOThI U KOOp-
JTUHUPOBATH CBOM JICHCTBUS C APYTMMHU WIEHAMH KOMaH/IbI, OLIEHUBATh Kaue-
CTBO CBOET0 BKJIaJia B OOIIMI MPOIYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJECHCTBUSL.

PeryjasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE eiicTBHS
Camoopranusamnus:

CaMOCTOSITEJIbHO COCTAaBJISITh IUJIaH, allTOPUTM PEIICHUsS 3adadd (WM €ro
4acThb), BEIOUPATh CIIOCOO pelieHrs ¢ y4€TOM UMEIOIIUXCS PECYpPCOB U COO-
CTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATh BapHaHTHI
perieHuit ¢ ydéToM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIBbHBIN HHTEJJIEKT:

BJIAJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLecca U pe3yibTara
pELIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPHU PELICHUU 3a1a4H,
BHOCUTb KOPPEKTHBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaMJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa NEATEIBHOCTH IOCTABICHHON LIENHU U
YCIOBUSIM, OOBSCHATH NPUYMHBI JIOCTHIKEHUS WIM HEJOCTHKEHMS LIEJH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K konIty o0yuenus B 7 kjacce oOy4aromuiics MOJYYUT CICIYIOMIUE MPEeIMET-
HBIC PE3YyJIbTATHI:

Yuciia ¥ BBIYUCICHUA

BrITioHATh, codeTast yCTHhIC U MUChbMEHHBIE MPUEMBI, apuPMETHICCKUE CH-
CTBUS C PAllMOHAJIbHBIMU YUCJIAMU.

Haxonuth 3HaueHUs YUCIOBBIX BBIPAKEHUMN, MPUMEHSTh pa3HOOOpa3HbIE CIO-
cOOBbI ¥ MPUEMBI BBIYMCIICHUS 3HAYEHUU JTPOOHBIX BBIPAXKEHUH, COAEPKAIIUX OOBIK-
HOBEHHBIC U JIECATUYHBIC IPOOH.
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[lepexoauTh OT oAHOW (OPMBI 3aITUCH YKCEIl K JIpyroi (mpeodpa3oBbIBATH Jie-
CSATHUYHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECCATUYHYIO, B YACTHOCTHU B
OECKOHEUHYIO JIECSITUIHYIO APOOB).

CpaBHUBATH U YIIOPSAAOYMBATH PALlMOHAJIBHBIC YUCIIA.

OKpyrJsTh yncia.

BBINONHATS NPUKKUIKY U OLEHKY pe3yJibTaTa BBIYMCICHUM, OLCHKY 3HAYEHUU
YUCJIOBBIX BBIPAKECHUM. BBINOIHATL NEUCTBUSA CO CTENEHAMU C HATYPAJIbHBIMH ITOKA-
3aTEJSIMU.

[IpuMeHATh NIPU3HAKU JAETMMOCTH, PA3JI0KEHUE HA MHOMKHUTEIU HATypajbHbIX
YUCelL.

Pemats mpakTUKO-OpHUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOLLIEHUEM BEJIH-
YUH, IPONOPLUHOHAIBHOCTBIO BEJIMYHH, IPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YIIBTATHI
pelLIeHus 3a1a4d ¢ Y4ETOM OIPaHMYECHMH, CBA3AHHBIX CO CBOMCTBAMU paccMaTpuBac-
MBIX 0OBEKTOB.

AuredpanvyecKue BbIPpAKEHUSA

Hcnonb30oBaTh anreOpandecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B
Ipoliecce OCBOEHUS yueOHOro MaTepHaia.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPAKCHUN MU 33JaHHBIX 3HAYCHUSX Tepe-
MEHHBIX.

BoInonHATh peoOpa3oBaHusl LEJIOr0 BhIPAKEHHUS B MHOTOWIEH MPUBEIECHUEM
MOJ0OHBIX CIaraéMbIX, PACKPhITHEM CKOOOK.

BBINOMHAT YMHOKEHHE OJHOYJIECHA Ha MHOTOYJIEH M MHOTOYIEHAa HAa MHOTIO-
YJIeH, TPUMEHSATH (HOPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OCyIIecTBIATh Pa3IoKEHNE MHOTOWIEHOB HA MHOKHUTEIIN € IIOMOIIBIO BBIHECE-
HUS 332 CKOOKH OOLIEro MHOXUTENS, TPYIIUPOBKYU CIaraéMbIx, IpUMEHEHUsT (PopMyII
COKPAILLIEHHOI'O YMHOKECHUS.

[TpumensThs mpeoOpa3zoBaHrs MHOTOWICHOB ISl PEIICHUS Pa3IMYHbIX 33/1a4 U3
MAaTEMATUKH, CMEXKHBIX ITPEIMETOB, U3 PEATILHOU MPAKTHKH.

Hcrnonp30BaTh CBOMCTBA CTENEHEH C HATYpaTbHBIMU MOKA3aTESIMU JJIsI IPE00-
pa30BaHUs BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHelHbIE YPAaBHEHHUS C OJHOM IEPEMEHHOM, PUMEHSISI IPaBUJIa TIepe-
X0a OT MCXOAHOTO YpaBHEHHs K paBHOCWIbHOMY eMy. [IpoBepsaTs, sBisgercs
YUCJIO0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduueckue METOJbl MPU PEUICHUU JIMHEWHBIX YPaBHEHUW U HX
CUCTEM.

[TonOupaTe npUMephl Map YKCell, SBISIOMINXCSA PEIICHUEM JUHEHHOIO ypaBHe-
HUSI C ABYMSI IEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOM IMJIOCKOCTH TpadUK JUHEHHOTO YpaBHEHHS C ABYMS
NepEeMEHHBIMHU, MOJIB3YSCh TPapUKOM, MPUBOIUTH MIPUMEPDI PEIICHUS YPABHEHUS.

12



Pemats cuctembl JByX JIMHEMHBIX YpPaBHEHUW C ABYMSI NIEPEMEHHBIMH, B TOM
yucle rpaduyecKy.

CocTaBnsATh U pemaTh JMHEHHOE YPAaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHE-
HUU 110 YCIIOBHIO 33/1a4M, UHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4H
MOJTYYEHHBIN PE3YJIbTAaT.

DOyHKIUU

N300pakaTh Ha KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIHNE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3alIMChIBATh YHUCIIOBBIE NMPOMEXKYTKH Ha
anre0panyecKoM s3bIKe.

OTMeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJAHWHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ NOMOUIBIO (DYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEKy BEJIMYMHA-
MU: CKOPOCTb, BPEMs, pacCTOSIHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb, IIPOU3BOJUTENb-
HOCTb, BpeMsl, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTe rpaguueckuii cnocod MpeacTaBiICHUs U aHaIW3a UH(OpMaIUH, U3-
BJIEKATh U MHTEPIPETHPOBATh MH(POpPMALMIO U3 TPa(UKOB peajbHBIX MPOLECCOB U
3aBUCUMOCTEM.

K xoH1y oOyuenus B 8 kiacce oOydaromuiicss MOIYYUT CIIEIyIOIIME TPpeIMeT-
HbIE€ pE3YJIbTaThl:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayajabHbIE MPEICTABICHUS O MHOXECTBE JIEMCTBUTENbHBIX YH-
CeJI JUIsl CPaBHEHUS, OKPYTJICHUS] U BBIYMCICHUN, N300paxaTh ICUCTBUTEIHHBIC YHC-
Jla TOYKaMU Ha KOOPAUHATHOMN IIPSMO.

[IpumeHsATh NOHATHE apU(PMETHUECKOTO KBAJIPaTHOTO KOPHS, HAXOAUTh KBal-
paTHbIE KOPHU, UCTIONb3Ys MPU HEOOXOAUMOCTU KaJbKYJISTOP, BRIMOJIHATH peodpa-
30BaHUsl BBIPAKECHUM, COJIEpKAIIUX KBaJpPAaTHbIE KOPHH, UCIOJIb3Yysl CBOMCTBA KOp-
HEW.

Hcnonp3oBath 3anucu OONBIINX U MAJIBIX YUCEN C TOMOIIBIO AECATUYHBIX APO-
Oeil u crenenei yucna 10.

AsredpanvyecKue BbIPpAKEHUA

[TpuMeHsTh MOHATHE CTENEHU C LIEeJBIM MOKa3aTesieM, BBIIOJIHATh Mpeodpa3o-
BAaHUS BBIPAXKEHUM, COACPIKAIINX CTEIICHU C LIEJIbIM IMOKA3aTEIIEM.

BbINONHATE TOXKIECTBEHHBIE MPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE IMMPaBUJI ICUCTBUI HaJ MHOTOUYJIEHAMH U alIre0pandyecKUMu ApoOsiMHU.

PacknanpiBaTh KBaJpaTHbIN TPEXUJIEH HA MHOKUTEIIU.

[TpumensTs nmpeoOpa3oBaHUs BBIPAKEHUI IS pelIeHHs pa3jMyYHBbIX 3a7ad U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON MTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewiats nuHeliHbIE, KBapaTHBIE YPABHEHUS U PAllMOHAIbHbBIE YPABHEHUS, CBO-
JAIIMECS] K HUM, CUCTEMBI IByX YPaBHEHU C IBYMS IEPEMEHHBIMMU.
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[IpoBOAUTE TPOCTEHIINE HUCCIENOBAHUS YPABHEHUM W CUCTEM YypaBHEHWH, B
TOM YHCJI€ C MPUMEHEHHEM TpaduuecKuX MpecTaBieHui (yCTaHaBIUBATh, UMEET JIH
YpaBHEHHE WM CUCTEMA YPAaBHEHUI PEIICHUS, €CIM UMEET, TO CKOJIBKO, U ITPOUee).

[lepexoauTh OT cIOBECHOU (POPMYIUPOBKH 3aJa4M K €€ anredpandeckoil Moe-
JY C TIOMOIIBIO COCTABJIEHUS YPABHEHUS WJIM CUCTEMbl YPaBHEHUW, HHTEPIPETUPO-
BAaTh B COOTBETCTBUHU C KOHTEKCTOM 3aJ1a4d MMOJIYYEHHBIN pE3yIbTaT.

[IpumMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHMS, OLICHKH, PEIIATh
JMHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHCTEMBI, AaBaTh TpauuecKyro
WJUTEOCTPALII0 MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOyHKIMHA

[ToHrMaTh ¥ UCTIOIB30BaTh (PYHKIIMOHAJIBHBIEC MOHSITHUS U SI3bIK (TEPMUHBI, CUM-
BOJIMYECKHE 0003HAUCHMUS), ONPEALATh 3HAUCHUE (PYHKIIMH 10 3HAYCHHUIO apryMeH-
Ta, OMPEENIATh CBOMCTBA HYHKIINUHU 110 €€ TpaduKy.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUNA BUJIA:

y=k/x,y =x2,y =x3,y = [X|, y = VX, OIIHCHIBaTH CBOJCTBA YHCIOBOM (YHKIIHH
o e€ rpaduxy.

K konIty 00yuenus B 9 kiacce oOy4aromuiicss MOJy4YUT CIEIYIOMIUE MPEIMET-
HBIC PE3YJIbTATHI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

Breinonuare apudmeTndeckue IeUCTBUSL C pallMOHAIBLHBIMUA YKMCJIAMU, COYETas
YCTHBIE U MUCbMEHHBIC TPUEMBI, BBITIOIHATH BBIUUCICHUS C UPPALIMOHATIBHBIMU YK C-
JIaMH.

Haxonute 3Ha4eHUs CTENEHEN C LEJIBIMU MOKA3aTEISIMA U KOPHEW, BBIYUCIIATh
3HAYEHHS YUCITIOBBIX BBIPAKECHUMU.

OKpyrasaTh JEWCTBUTEIIBHBIE YUCIIA, BHIMOJHATh NIPUKUAKY PE3yJIbTaTa BbIYMC-
JICHUU, OLIEHKY YMCJIOBBIX BBIPAKEHUM.

YpaBHeHMs U HEPABEHCTBA

PemaTe nuHENHbBIE M KBAaIpATHBIE YPABHECHUS, YPABHEHUS, CBOASIINECS K HUM,
pocTeiIme ApoOHO-paIIMOHATBHBIC YPABHEHUS.

Pemate cuctembl IBYyX JUHEUHBIX YPAaBHEHUM C ABYMS IEPEMEHHBIMU U CUCTE-
MBI JIByX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISACTCS JTUHEUHBIM.

PemaTe TekcTOBBIE 3a/1auu anreOpandeckKuM CIocoOOM C TTOMOIIBIO COCTaBIIe-
HUS YPABHEHUS WIIM CUCTEMBI IByX YPABHEHHM C JBYMsI IEPEMEHHBIMU.

IIpoBOANUTE TIPOCTEUIINE HUCCIEIOBAaHUS YPAaBHEHUM M CUCTEM YpPaBHEHUH, B
TOM YHCJI€ C MPUMEHEHHEM TpadUUuecKuX MpeACcTaBiIeHHH (yCTaHaBIMBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPAaBHEHUI PEIICHUS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

PemaTe nuHeliHbIe HEpaBEHCTBA, KBAaIpaTHBIC HEPABEHCTBA, N300pakaTh pellie-
HU€ HEPABEHCTB HA YMCIIOBOM MPSMOM, 3alIUChIBATh PELIEHUE C IOMOIIBIO CUMBOJIOB.
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Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUE
KBaIpaTHOE HEPABEHCTBO, N300paKaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YMCIIOBOM
MPSMOM, 3aMUCHIBATh PEIICHHUE C TTIOMOIIBI) CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUM PA3JIMYHbBIX 3a7a4.

DOyHKIMHA

PacrosnaBaTth QpyHKIIMY M3ydeHHBIX BUIOB. [l0Ka3pIBaTh CXeMaTUYECKH PacIo-

JIOKEHHE Ha KOOPIMHATHOW TUIOCKOCTH TpaduKkoB pyHKuui Buaa: Y = KX, y = kx + b,
y =k/x,y=ax2 + bx + ¢,y = x3, y = VX, Yy = ||, B 3aBHCHMOCTH OT 3HauYCHHUI KO-
(GUIMEHTOB, OMMMCHIBATH CBOWCTBA (DYHKITHIA.

CtpouTh 1 n300paxarb CXeMaTHUYECKHU TpaUKU KBaJAPaTUUHBIX (PYHKLINN, OMH-
CBIBATh CBOICTBA KBAAPATUUYHBIX (PYHKLIUN IO UX rpauKam.

Pacnio3HaBaTh KBaJgpaTWU4yHYIO (PYHKLIMIO O (opmyne, MPUBOIUTH HPUMEPHI
KBaIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, T€OMETPHH.

YucsioBbIe MOCIEI0BATEILHOCTH U MPOrPeccum

Pacnio3HaBaTh apuMETHUECKYI0 U T€OMETPUUECKYIO IPOrPECCUU MPU Pa3HbIX
croco0ax 3aaHusl.

BBITTONHATE BBIYUCIIEHHS ¢ UCIOJB30BaHUEM (DOpMyYJT N-ro wiieHa apudmeTnye-
CKOW U T€OMETPUYECKOU IMPOTPECCUM, CYMMBI IIEPBBIX N YIEHOB.

N300pakarh 4jeHbl MOCIEI0BATEIbHOCTH TOYKAMU HAa KOOPJIWHATHOM IIOCKO-
CTH.

Pemate 3a1aum, CBA3aHHBIE C YHCIOBBIMH OCIEA0BATENBHOCTSIMU, B TOM YHUCIIE
3aJ]a4M U3 PeabHOM JKMU3HM (C MCIIOJIb30BAHUEM KaJIbKYJISATOPA, IIU(PPOBBIX TEXHOJIO-
Tui).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsnvecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne i/ P Konrposbubie IIpakTHyeckue (1ubp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Yucia u BeIUUCIICHUS. PalinoHalIbHbBIE o5 1 bubmuoreka [JOK
yucia https://m.edso0.ru/7f415b90
bubmuoreka [JOK
2 AJIrCOPAHHCCKHC BLIPKCHILA 21 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 ¥ PpaBHCHILA 1 HEpaBeHCTBa 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopmunarst u rpagukn. Cyniian 24 1 https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
° [osTopenne 1 obodwmenHe 6 . https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bubmuoreka [JOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
) Yucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 bubmuoreka [JOK
IIOKa3aTeNneM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BoIpaKCHUS. 5 1 bubnnoreka [JOK
KBagpartsslii TpéxusneH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 15 1 bubnuorexa [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbie bubnnoreka [JOK
5) 15 1
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnmnorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
8 DyHKLHH. OCHOBHbIC NOHATHS > https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
o DyHumu. qucnosie PyHKiHH o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
1 IT 1
0 OBTOPCHHE i 0000LICHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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9 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Kontpoabnbie | IpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucna u Berunciienus. JleiicTBUTENbHEIC 9 bubmuorexa [IOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmorexa [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI ypaB- 14 1 bubmmorexa [JOK
HEHUH https://m.edso00.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7£419d08
bubnunoreka LIOK
° Dy 16 1 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
6 YucoBbIe MOCIEN0BATEIHHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 18 1 bubmmnoreka HOK
3HAHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» Martemartuka. Anrebpa: 7-i kiacc: 0a30BbIil ypOBEHb: yUeOHHUK, 7 Kiacc/ Maka-
poeiueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; noxa pen. TensikoBckoro C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenner

* Marematuka. Anredpa: 8-i kiacc: 6a30BbI YPOBEHB: yueOHUK, 8 Kinacc/ Maka-
perueB FO.H., Munmtok H.I'., HemikoB K.W. u apyrue; nox pen. Tensakosckoro C.A.,
AxkmmonepHoe oburectBo «M3aarenbctBo «IIpocBemenney

* MaTemaruka. Anrebpa: 9-i kiacc: 6a30BbIi ypOBEeHb: yUeOHUK, 9 kinacc/ Maka-
perueB FO.H., Munmtok H.I'., HemikoB K.W. u npyrue; nox pen. Tensakosckoro C.A.,
AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

Maremartuka. Anredpa: 7-i kinacc: 6a30BbIi ypOBEHb: YUEOHHK, 7 Ki1acc/ Makapbi-
yeB FO.H., Munatok H.I'., HemikoB K.W. u apyrue; nox pen. Tensaxosckoro C.A.,
AxkrmonepHoe o6mectBo «M3aarenbetBo «lIpocBemenner

* Marematuka. Anre6pa: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kinacc/ Maka-
perueB 0. H., Munmrok H.I'., Hemkos K.W. u npyrue; nox pea. Tensikosckoro C.A.,
AxuuonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

* Maremartuka. Anredpa: 9-i kitacc: 6a30BbIi ypOBEHb: yUeOHUK, 9 kinacc/ Maka-
perueB 0. H., Munatok H.I'., HemmkoB K.W. u apyrue; nox pea. TensikoBckoro C.A.,
AxkrmonepHoe obmiectBo «M3aarenbetBo «IIpocBemenney

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. bubnmoreka pecypcoB Poccuiickoi 371eKTPOHHOM IIKOJIbI

URL.: https://resh.edu.ru/subject/28/ (nata oopamenus: 16.06.2024)

2. bubnmnoreka pecypcoB Pocyuebuux

URL.: https://rosuchebnik.ru/material/fizika (nara oopamienus: 16.06.2024)

3. OTKpBITHIN OaHK 3a1aHU

URL:
https://oge.fipi.ru/bank/index.php?proj=DEOE276E497AB3784C3FC4CC20248DC
0 (mara oopamenus: 16.06.2024)
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