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HOACHUMTEJBHASA 3AIINCKA

Anrebpa SBISETCS OJIHUM M3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIETro
oOpa3oBaHus: OHa 00ECTIEUYNBACT U3YUCHHUE APYTHUX TUCIUILIINH, KaK €CTEeCTBEHHO-
HAy4YHOTO, TaK M TyMaHUTApPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO IS



MPOJOJIKEHNS 00pa30BaHUs U B ITOBCEIHEBHOM XKU3HU. PazBuTue y 00Oyyarommxcs
HAyYHBIX TIPEJCTABICHUNH O TIPOUCXOKICHUU U CYIIHOCTH aJIreOpamdecKux
abcTpakiuii, cnoco0e OTpakeHHs] MaTeMaTUYECKONW HAYKOW SIBJICHUHN U MPOLECCOB
B NpUpOJIE U OOIIECTBE, POJIM MATEMATHYECKOTO MOJICTUPOBAHMS B HAYYHOM
MMO3HAHUU ¥ B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PCHUS
M KauyeCTB MBIIICHUS, HEOOXOANMBIX /IS aJanTallid B COBPEMEHHOM IH(PPOBOM
oOmectBe. M3yueHue anreOpbl oOecreuynmBaeT pa3BUTHE YMEHHsI HAOJIOJATh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTH MBIILJICHUS,
CIIOCOOHOCTH apTryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICMCTBUSI U BBIBOJIBI,
dopmynupoBath yTBepxKAcHU. OCBOEHHE Kypca alnredpbl 00eCIIeYnBaeT Pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS OOyYalolUXCA: OHM MCIOJBb3YIOT JEAYKTUBHBIC W
WHIYKTUBHBIE PacCyXXJeHusi, 0000IIeHHEe U KOHKPETU3AINIo, a0CTparupoBaHue U
anaioruto. OOyueHue  anrebpe  TpeanonaraeT  3HAYUTENbHBIA  00BEM
CaMOCTOSTENIbHOM JESATENBHOCTH OO0YyYaloIIUXCs, IOATOMY CaMOCTOSITENbHOE
penieHue 3a7a4 ABISIeTCs peaau3alnen 1esITeIbHOCTHOrO MPUHIUIIA 00yUYEHUS.

B crpykrype mnporpammbl yueOHOro kKypca «Anredpa» i OCHOBHOTO
o0uiero o6pa3oBaHHs OCHOBHOE MECTO 3aHMMAIOT COZEPKATEIbHO-METOANUECKHE
TuHUU: «Yucnaa U BIUUCICHUS», «ANTeOpanyecKkue BhIPAKCHUSNY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkmum». Kaxkmas w3 3TUX colaepKaTeIbHO-METOANYCCKUX
JUHUN pa3BUBACTCS HA MPOTHKEHUU TPEX JIET U3yUCHUSI Kypca, B3aUMOICUCTBYS C
JIpPYTUMHU €ro JuHusSMU. B xome wu3yueHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTHYECKH PACCYXKJIaTh, MCIOIH30BATh TEOPETHKO-MHOKECTBECHHBIN
sa3bIK. B CBsI3M ¢ ATHMM B mporpamMmy ydeOHOTO Kypca «Anredpa» BKIIOYCHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MpPEACTaBJICHHbIE BO BCEX OCHOBHBIX pa3zjerax
MaTeMaTU4YeCKoro o0pa3oBaHus U CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YUYarOIUMUCS
OCHOB  YHUBEpPCAJIbHOTO  MaremaTtuueckoro s3pika. CopepikaTeinbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakKTep.

Conepxxanue nuHUM «Yucina M BBIYMCICHHSD CIYKUT OCHOBOM ISt
JadbHEUIero U3y4eHuss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOyYaroOlIUXCs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Ke MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOMMBIX JIJIsi TIOBCETHEBHOM
*KW3HU. Pa3BuTHE MOHATHS O YUCJIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBS3aHO C PANMOHAILHBIMH W HWPPANMOHATBLHBIMH YHCIaMH, (OPMHUPOBAHUEM
MPEJICTaBICHUN O JEHUCTBUTEIBHOM YMCIE. 3aBEpIICHUE OCBOCHHS YHCIIOBOM
JUHUU OTHECEHO K CpeHeMY 001IeMy 00pa30BaHHMIO.



ConepxaHue IByX alreOpandecKux JUHUN — « AnreOpandecKue BbIPaKEHUSD)
U «YpaBHEHHs] U HEPAaBEHCTBa» CIIOCOOCTBYET (YOPMUPOBAHUIO Yy OOYUAIOIIHXCS
MaTeMaTUYECKOT0 amnmnapara, HEOOXOAMMOIO JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX TPEAMETOB U NPAKTUKO-OPUEHTHUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHus y4eOHBIA MaTepual TPYNIUPYETCS BOKPYT
palMOHAIBHBIX BhIpaXKEHUH. AJreOpa AEMOHCTPUPYET 3HAUYEHNE MAaTEMAaTHUKH Kak
A3bIKa JUISl TOCTPOEHUS MaTeMaTUYeCKUX MOJENIEeH, OINHCAaHUs MPOLECCOB HU
ABJICHUM peampHOro Mupa. B 3amaunm oOyuyeHust anreOpe BXOIAT TaKxkKe
JaJbHENIIee pa3BUTUE ANTOPUTMHUUYECKOTO MBIIUIEHUS, HEOOXOIMMOIo, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, M OBJAJCHUE HaBBIKAMU
JNEAYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHne CUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHUs, CIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUYECTBY.

Copepxanue (pyHKIIMOHATBHO-Tpa(UUECKON JIMHUN HAllEJICHO Ha MOJIyYeHHE
oOyJarouMMucs 3HaHuld 0 (PYHKIMSAX KaK BaKHEHIIe MaTeMaTHU4ecKOW MOJENu
JUTSl OTUCAHUSL M UCCIIEAOBaHUS pPa3HOOOPa3HBIX MPOLECCOB U SIBIICHUN B MPUPOJIE
n obuiectBe. M3yueHune maTepualia CIOCOOCTBYET Pa3BUTHIO Y OOyYarOUIUXCS
YMEHHMSI UCTI0JIb30BaTh Pa3InYHbIC BHIPA3UTEIbHBIE CPEICTBA SI3bIKAa MATEMATUKH —
CJIOBECHBIE, CHUMBOJINYECKUE, Tpaduyeckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
MIPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIN3ALUU U KYJIbTYPHI.

CornacHo ydeOHOMYy IIaHy B 7-9 Kiaccax wH3ydaeTcsi y4eOHBIA Kypc
«AnreOpa», KOTOPBIA BKIIIOUAET CIIECAYIOIIME OCHOBHBIE pa3feibl COJAEP>KaHUS:
«Yucna W BbIUKCHCHUS, «ANreOpanueckue BbIPAKEHUS», «YpaBHEHUS U
HEPaBEHCTBA», « ODYHKIIUI.

Ha u3yuenue yue6HOro kypca «Anredpa» orsoaurcs 306 yacos: B 7 kjacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Heneno), B 9 kiacce
— 102 yaca (3 yaca B HEJIEINIO).

COILEPKXAHUE OBYYEHUA
7 KIIACC

Yuciia ¥ BBIYUCTCHUS

Jpobu OOBIKHOBEHHbIE M JECSITHYHBIE, EPEXOA OT OJHON (OpMBI 3amucu
npobert k apyroi. [loHsTHe palnMOHATBLHOTO 4YHCHA, 3allCh, CpPaBHEHHE,
YOOPSAOYMBAaHUE  pallMOHANBHBIX  4YHcel. ApumeTnueckue JEUCTBUS C



palMOHAIIBHBIMYA 4MCiIamMu. Pemenue 3agad u3 peaybHOM NMPAKTUKHA HA 4acTH, HA
Ipoowu.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeJeM: ONpEIENICHUE, IMpeoOpa3oBaHUE
BBIPQKEHUI Ha OCHOBE OIPEIECICHMs], 3aUCh 00NbIIMX yucesn. [IpoueHTsl, 3amnucey
MIPOLIEHTOB B BUJE ApoOH U JpoOH B BUJAE MPOLIEHTOB. TpH OCHOBHBIC 33Ja4d Ha
IIPOLIEHTHI, PELICHHE 3a]1a4 U3 PEaJIbHOU ITPAKTUKH.

IIpuMmeHeHue NPU3HAKOB  JEIUMOCTH, pA3lOKEHHE HAa  MHOXUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM  4YHClIe @psMas U oOpaTHas
IPONOPLIMOHAIBHOCTH.

AJuire0OpanyecKue BbhIPaKEHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKEHUA C NIEPEMEHHOU. JlomycTuMble
3Ha4YeHUs NepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXAY BEIUYMHAMU B BUJIE
(dopmybl. Beraucnenus no popmynam. [lpeodpazoBanue OyKBEHHBIX BBIPAXEHUH,
TOXJIECTBEHHO pAaBHbIE BBIPAKEHHs, MpaBWIa MpPeoOpa3oBaHUsl CyMM U
MIPOU3BECHUH, IPABUIIA PACKPBITHS CKOOOK U MIPUBEAEHUS MOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHounensl u MHOrouseHsl. CreneHp MHOrouneHa. Cio)keHue, BbIYMTaHUE,
YMHOXE€HHE MHOTOWICHOB. DOpMysbl COKpPAIIEHHOTO YMHOXKEHHMS: KBaJpaT
CyMMBl M KBajpaT paszHocTtu. Popmysia pa3sHOCTH KBaAparoB. PazmoxeHue
MHOI'OYJICHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, INpaBuja MpeoOpa3oBaHUS YypaBHEHUS,
PABHOCHJIBHOCTb YPABHEHU.

JIuHeliHOEe ypaBHEHME C OJHOM NEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
YpPaBHEHHMsSI, pEIICHHE JIMHEWHBbIX ypaBHEeHUU. CoCTaBlI€HHWE YpPaBHEHHI MO
YCJIOBHIO 3a7a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOILbIO YPaBHEHU.

JIuneiiHOoe ypaBHEHUE C IBYMsI EPEMEHHBIMU U ero rpaguk. Cucrtema aAByx
JIMHENHBIX ypPaBHEHUW C JBYMsS IEPEMEHHBIMU. PernieHue cucTteM ypaBHEHUI
CIoCOOOM MOJCTAaHOBKU. [Ipumepbl peleHrs TEKCTOBBIX 3aJady C IMOMOUIBIO
CUCTEM YpPaBHEHUM.

DOyHKIUU

Koopaunara Touku Ha npsMoi. UucnoBeie mpomMexyTKU. PaccTossHre MEXTy
JIBYMS TOYKaMU KOOPJIUHATHOU MPSIMOM.

[IpssmoyronbHas cucrema koopauHaT, oc OX m QY. Abcumcca U opauHaTa
TOYKH Ha KOOPJAWHATHOM II0cKOoCTH. [Ipumeps! rpadrkoB, 3a1aHHBIX (HOPMYITaMHU.



Urenne rpadukoB peanbHbIXx 3aBucumocted. Ilonsarue ¢dynkuuu. ['paduk
¢ynxun. CoiictBa Qpyukuwmii. Jluneitnas Qyukuus, e€ rpaduk. ['padux pyHKIMN
y = [x|. I'padudeckoe perieHne TUHEHHBIX yPaBHEHHM M CHUCTEM JIMHEHHBIX
YPaBHCHUU.
8 KUIIACC

Yuciaa 1 BBIYUCTCHUSA

KBagpatueiii kopenb u3 uwucia. [loHarue o0 uppanMOHATBLHOM YHCIIE.
Hecsatuunble TpUOIMKEHUST HppalMOHANIbHBIX yucen. CBolcTBa apu(pMETHYECKHUX
KBaJpPATHBIX KOPHEN U UX MPUMEHEHHE K MPEe0OPa30BAHUIO YUCIOBBIX BBIPAKEHUN
Y BBIYHCIICHUSAM. [I€ICTBUTEIBHBIEC YNCIA.

Crenenp ¢ LenpIM nokasaresiem U e€ cporictBa. CTaHAapTHas 3alIMCh YHCIIA.

AJuire0OpanyecKue BbIPaKEeHUA

KBampaTHpii  TpE€XuneH, pas3joKeHUE KBAAPATHOTO  TpEXWIeHAa Ha
MHOKHTEJIH.

AnreOpaudeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOu.
CnoxxeHue, BbIUUTAHUE, YMHOXEHHE, JEJIEHUE airedpanyeckux ApoOei.
PannoHanbHble BBIpaXKEHUS U UX IPEOOPA3OBAHME.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJApaTHOTO YpaBHEHUS.
Teopema Buera. Peuienue ypaBHEHNM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPAaTHBIM.
[Ipocreiimume qpoOHO-pallMOHANIbHBIE YPaBHEHUS.

I'paduueckas nHTEpIpeTalMsl YPAaBHEHUIN C ABYMSI IEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHHW C JAByMs IEepeMEHHbIMHU. lIpumepnl pemieHus cucrem
HEJIMHENHBIX YPABHEHH C IByMsI IEPEMEHHBIMM.

Pemennie TeKCTOBBIX 3a71a4 aaredpanyeckuM crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ 0OHON MEPEMEHHOM.
PaBHOCMIIBHOCTH HepaBeHCTB. JIMHEHBIE HEPABEHCTBA C OOHOW MEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM NMEPEMEHHOM.

DOyHKIUU

[Tonste ¢yukmuu. OOIacTh OMNpEAeNeHUsT M MHOXECTBO 3HAYCHUH
¢ynkuuu. CnocoOsl 3a1aHus PyHKIUH.

I'padpux dynkuuu. Urenue cBoiictB (yHkuu mno e€ rpaduky. [Ipumepst
rpadguKoB QYHKIHMA, OTPAKAIOIINUX PEATTHHBIE TPOIECCHI.



OyHKIMH, OINMUCHIBAIOIINE TPSIMYI0O M OOpaTHYIO TIPOMOPIIMOHAILHBIC
3aBHCHMOCTH, UX rpaduku. OyHkumn Y = X2, Y = X3, Y = VX, y=|x|. [paduueckoe
pelIeHre YpaBHEHUN U CHUCTEM YpaBHEHUIA.

9 KJIACC

Yucya 1 BbIYHCICHUSA

PanmonanpHpie 4Kcna, UppalMOHAIBHBIE YHCIA, KOHEYHbIE U OCCKOHEUHBIC
JeCATUYHbIE ApOOH. MHOXKECTBO IEMCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIE YU CIIA
KaKk OECKOHEUHbIE JecCATUYHbIE JpoOu. B3auMHO OHO3HAYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JE€HCTBUTEIBHBIX YACEI U KOOPAUHATHOMN IIPSIMOM.

CpaBHEHHME JIEWCTBUTENIbHBIX YHCEN, apU(pMETUYECKUe JEUCTBHUS C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pa3smepsl OOBEKTOB OKpPY’KAIOIIETO MHUPA, JJIMTEIBHOCTh MPOIECCOB B
OKpY’KarolleM MUpE.

[TpuOnmxE€HHOE 3HaUECHUE BEIMYUHBI, TOYHOCTh NpuOIMKeHus. OKpyrieHue
yucen. [ Ipuknaka u orieHka pe3yIbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHU, CBOISIIUXCS K IUHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOASAIIMXCA K KBaJIPaTHBIM.
bukBaapatHoe ypaBHeHue. lIpumepsl pemeHuss ypaBHEHUN TPETbEW M 4ETBEPTOU
CTETIEHEN Pa3JI0)KEHUEM HAa MHOXKHUTEIH.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHMH. PemieHue TEKCTOBBIX 3adad
anredpandyeckuM METOJIOM.

VYpaBHeHHE ¢ ABYMsI NEPEMEHHBIMU U €ro rpaduk. PerieHue cucteM ABYX
JMHEWHBIX YPABHEHHM C IBYMS IIEPEMEHHBIMU. PellleHre cucTeM IByX ypaBHEHHU,
OIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
UHTEpIIpETalNs CUCTEMBI YPABHEHUN C IBYMsI [IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a/71a4 aaredpanyeckuM crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOU. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW rmnepeMeHHOM. KBanpaTHele HeEpaBeHCTBaA.
['padmyeckas uHTEepHpeTanys HEPaBEHCTB M CHCTEM HEPaBEHCTB C JByMs
IIEpEMEHHBIMH.

DyHKUNHA

KBagpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabosna, koopAuHATHI
BEPIIMHBI TapadOoJIbl, 0Cb CUMMETPHUH MApa0OJIbI.



Ipaduxn Gyrkmmit: y =kx, y=kx + b, y =k/x, y =x3, y = VX, Yy = [X| u ux
CBONCTBA.

YucaoBble M0OCJIe10BATEILHOCTH U MPOrPecCHH

[loHATHE YHCIIOBOM MOCIEAOBATEIBbHOCTU. 3aJaHUE IOCIEN0BATEIBHOCTH
peKyppeHTHOH hopMyIoi u popmMyJIoil N-To YiIeHa.

ApudmeTrnueckas U reoMerpuueckas mnporpeccun. @opmysnsl N-ro ujaeHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHiA, CyMMBI TIEPBBIX N UJICHOB.

N3obpakeHne uaeHOB apuMETHYECKOM U TEOMETPUUYECKON Mporpeccuit
TOYKaAMU Ha KOOPAMHATHOM IIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUUAJIBHBIN POCT.
CI10XHbIE TPOLICHTHI.

IHJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA  IIPOI'PAMMBbI
YYEBHOI'O KYPCA <«AJIT'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yabTaTbl OCBOEHUS NPOrpaMMbl y4eOHOro Kypca
«Anredpa» XxapaKTepu3yrTCs:

1) maTpuoTnyeckoe BOCIMTAHHE:

IPOSIBJICHUEM HHTEpPECa K NPOLUIOMY M  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH{, LEHHOCTHbIM OTHOLIEHHEM K  JIOCTWKEHUSAM  POCCUHCKHUX
MAaTeMaTUKOB M POCCUMCKOM MAaTEMaTUYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ITHX
JOCTH)KEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaKIaHCKoOe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO O0S3aHHOCTEN IpaKAaHWHA U pealu3aliu ero
nopaB, IMpPEJICTaBICHHMEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUN, NPOLEAYp TPa)kIaHCKOro oOIiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C IPAKTUYECKUM IIPUMEHEHUEM JOCTIIKEHMM HAyKH, OCO3HAHHEM BAaKHOCTH
MOPaJIbHO-3TUYECKUX ITPUHLIUIIOB B ACATEIBHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTME B PEIICHUM NPAKTHYECKUX 3a1a4
MaTeMaTH4YECKOW HAIMpPaBICHHOCTH, OCO3HAHWEM BAXXHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsl HAa MPOTSHKCHUHM BCEH KU3HU IS YCIENTHOW MpodecCHOHAIBHON
JESTeIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U



ITOCTPOEHUEM MHJIMBHIyaIbHOU TPAEKTOPUU 00pA30BAHMS U KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K SMOLIMOHAJIbHOMY M  3CTETHUECKOMY BOCIPUSATHUIO
MaTeMaTUYECKNX OOBEKTOB, 3aJay, PEUICHUH, PACCYX ACHUH, YMEHHIO BHJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI0 O3HAHMA:

OpUEHTAllMEe B JESITEIBHOCTM HA COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI Y€IOBEKa, MPUPOIBI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAyKH Kak CQepbl YelI0BEYECKOU
NEeSATENbHOCTH, TANOB €€ pa3BUTUS W 3HAYMMOCTH I PA3BUTHS IIUBUIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKW U MAaTEMATHYECKOW KyJIbTYPOHW KaK CPEICTBOM
NO3HAHUS MHpPA, OBJIAJICHUEM IMPOCTEUIIMMHM HABBIKAMHU HCCIEI0BATEIBCKON
NeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHHE, (POPMHPOBAHHE KYJbBTYPHI 310POBbS H
IMOLMOHAJBHOIO0 0JIATONOJYYHs:

TOTOBHOCTBIO IIPUMEHATH MATEMaTUYECKWE 3HAHHUS B HHTEpeEcax CBOETO
3I0pOBbS, BEIEHUS  370pOBOro  oOpa3a  KU3HU  (310pOBOE  IUTaHHE,
COQIAaHCUPOBAHHBIM pPEXUM 3aHATHUM M OTAbIXa, peryjsipHas (usnveckas
aKTUBHOCTbH), C(OPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY U TAKOTO K€ MpaBa JIPyroro 4eloBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHHE:

OpHEHTalMEl Ha NPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUW JUIsl pelIeHUs 3a]1a4
B 00JJaCTM COXPAaHHOCTH OKpY>Karolleil cpeabl, IJAHUPOBAHUS TMOCTYNKOB U
OLICHKM WX BO3MOXHBIX MOCIEACTBUN JI OKPY)KAIOIIEH Cpeibl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTel UX PelIeHus;

8) aganTanusi K M3MEHAIIUMCS YCJIOBHAM COLMATBHOM M NPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBUAX HEOMPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHHE YUHUTbCA y JPYTHX JIOJAEH, MpUoOpeTraTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OIbITa IPYTHUX;

HEOOXOAUMOCTHhIO B  (OPMUPOBAHMM HOBBIX 3HAHMM, B TOM YHCIE
(bopMyIMpoOBaTh MU, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, MNIAHUPOBATh CBOE Pa3BUTHE;



CHOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYyallMI0 KakK BBI30B, TPEOYIOLIUIl KOHTpPMEp, KOPPEKTUPOBATH
NpUHUMAEMble pEIICHUs] U ACUCTBUS, (POPMYIHPOBATH U OLEHUBATH PUCKU U

HOCIEACTBUS, (POPMUPOBATH OIIBIT.
METANPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHBbIE YHUBEPCAJIbHbBIE YUeOHbIe 1eliCTBUSA

Ba3oBble Jjornueckue 1eicTBUA:

BBISIBJISITh U XapaKTEPU30BaATh CYIIECTBEHHbIEC MPU3HAKK MAaTEMaTUYECKUX
OOBEKTOB, MOHATUH, OTHOLIEHUN MEXIy IMOHATUAMHU, (OPMYIJINPOBATH
OTIpeAeNiCHUs]  TMOHSATHH, YCTAaHABIMBATh CYIIECTBEHHBIA  MPHU3HAK
KJIacCU(PUKalK, OCHOBAHMS JUIsi OOOOIIEHWS W CpaBHEHMS, KpPUTEpUU
IPOBOJMMOTIO aHAIN3a;

BOCIIpUHUMATh, (QOpPMYJIUpOBaTh U  NpeoOpa3oBbIBaTh  CYKJICHUS:
YTBEpAUTENIbHbIE W OTpULIATENbHbIC, €IUHUYHBIE, 4YacTHbIE M 0OIIueE,
YCJIOBHBIE;

BBIIBIISITH ~ MAaT€MaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
OpOoTUBOpeUMsl B (pakTax, JAHHBIX, HAOIMIOACHUSX M YTBEPIKICHUSX,
npeqiaraTh  KpUTEPUM s BBISIBICHHS  3aKOHOMEPHOCTEH U
MIPOTUBOPEYMH;

JeNiaTh BBIBOJABI C HCIIONB30BAHHEM 3aKOHOB JIOTHKH, ICAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOYCHHUH, YMO3aKIIOUEHNH TI0 aHAIOTHH;

pa3bupath 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (MpsSMbIE U OT
OPOTUBHOTO), MPOBOJAUTH CaMOCTOSITENIbHO HECJIOXHbBIE JOKa3aTelIbCTBA
MaTeMaTHUeCKuX (PaKTOB, BBICTpaMBaTh apPryMEHTALUIO, TPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccroco0® perieHus ydyeOHOM 3amauyu (CpaBHUBATh HECKOJIBKO
BAapUAHTOB pElIeHUs, BBIOMpAaTh Haubosiee MNOAXOASAIIUNA C Y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBare/ibCKHe J1eCTBUA.

UCIIOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATCILCKHA WHCTPYMEHT ITO3HAHWSI,
dbopMyIMpoBaTh BOMPOCH], (UKCHPYIONIUME MPOTHBOpPEUYUE, MpodiemMy,
CaMOCTOSITENIbHO YCTaHaBIMBaTh KMCKOMOE€ U JaHHOE, (opMUPOBATH
TUIIOTE3y, apTYMEHTHPOBATh CBOIO TTO3UIIHI0, MHCHHE,

IPOBOJIUTH IO CAMOCTOSITEIBHO COCTABJIICHHOMY IIJIaHY HECJIOMKHBIH
DKCIIEPUMEHT,  HEOOJBIIOE  WCCICJOBAHME IO  yCTaHOBJICHUIO



OCOOCHHOCTEI MaTeMaTHYECKOro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXIy COOOM;

e CaMOCTOSITENIbHO (OPMYIUPOBATH OOOOIICHHS U BBIBOBI MO pe3yibTaTaM
POBEIEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYUYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 0000IIECHNUIA;

e IPOTHO3UMPOBATh BO3MOXKHOE PA3BUTHE NPOLIECCA, A TAKKE BBIIBUIaTh
MPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBUIBIIATH HENOCTATOYHOCTh M HM30BITOYHOCTh HMH(POpPMALIUU, ITAHHBIX,
HEO0OXOJAMMBIX JJIS PELICHUS 3a]a4H;

e BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MIPEICTABICHHUS,

e BbIOMpaTh GoOpMy TMpeAcTaBiIeHUS HHPOPMAIUM U WUIIOCTPUPOBATH
pemiaemMble 3a/layd  CXEMaMH, JuarpaMMaMH, WHOM Trpadukod M HX
KOMOMHAIIUSIMU;

e OIICHMBATh HAAEKHOCTh MH(POPMALMU IO KPUTEPHUSIM, MNPEII0KEHHBIM
y4uTeseM Wik CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKAaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIe 1eHCTBUS:

e BOCHpPUHMMATh M (QOPMYJIHpPOBAaTH CYXKIEHUS B COOTBETCTBUU C
YCJIOBHSIMU U LEJISIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS I10
XOJly pelIeHus 3a1a4l, KOMMEHTHPOBATh MOJyYEHHBIN pe3ybTaT;

« B XOJ€ OOCYXKIEeHHMs 331aBaTh BOIIPOCHI TI0 CYIIECTBY O0CYKIaeMON TEMBI,
poOJIeMBbl, pelaeMoil 3a/1auu, BHICKAa3bIBaTh UEH, HALIEJICHHbIE HA TIOMCK
pEelIeHus, COIMOCTAaBISATh CBOM CYXIEHUS C CYXACHUSIMHU APYIHX
YYaCTHUKOB JHAJora, OOHAPY)KMBATh Pa3InuMe W CXOJICTBO TO3UIIMMA, B
KOppEKTHOU popme popMyIHpoBaTh pa3HOIIACUsl, CBOU BO3PAKEHUS;

e TPEACTABIATH  pPE3yJIbTaTbl  pEIICHHs  3aJadyd,  AKCIEPUMEHTA,
UCCJIEIOBAHUS,  IPOEKTa,  CaMOCTOSITeIbHO  BbIOMpaTh  (popmar
BBICTYIUICHUS C YUETOM 3a]1a4 Mpe3eHTAIMN U OCOOCHHOCTEN ayIUTOPHH;

e IMOHMMAaTh W  UCHOJb30BaTh  MPEUMYIIECTBA  KOMAHJHOH  H
WHIUBUYyIBHOW pa0OThl TPH PEIICHUH YYEOHBIX MaTEMaTHYECKUX
3azay;

e TPUHUMATh LEIb COBMECTHOM NIEATEIBbHOCTH, IJIAHUPOBATH OPTraHU3ALIMIO
COBMECTHON paboOThl, pacmpelneisTb BUABI pPadOT, JOrOBapHUBATHCH,



o0CcyXIaTh MPoIecC M Pe3yiabTaT paboThl, 00001aTh MHEHUS HECKOIBKUX
JIIOACH;

e yYacTBOBaTh B TpymHmoBbIX ¢opmax paboTel (0OCyXkaeHus, OOMEH
MHEHUSMH, MO3TOBbIE IITYpMbl M JIPyTH€), BBINOJHATH CBOIO YacCTh
paboTHI M KOOPIAWHUPOBATH CBOM JCHCTBUS C IPYTUMHU YWICHAMH KOMaH/IbI,
OILICHMBATh KAa4e€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUAM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PerynsiTuBHbIE YHUBepPCcaJbHbIE YueOHbIe 1elCTBUSA
Camoopranusanus:

* CaMOCTOSITENIbHO COCTAaBIISITH IJIaH, AITOPUTM pEIICHHs 3aJaud (WU €ro
4acTh), BBIOMpATh CIOCOO pElIEHUs C YYETOM HMEIOIIMXCA PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHUPOBATh M KOPPEKTUPOBATh
BapUaHTHI pEIICHUH ¢ Y4ETOM HOBOM MHGOpMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAILHBIH MHTEJIEKT:

e BIAIETh cHoco0aMyu CaMOINPOBEPKH, CAMOKOHTPOJS TMporecca |
pe3ysbTaTa penieHusl MaTeMaTHYeCKON 3a/1a4H;

e TPEABUACTh TPYIHOCTH, KOTOpbIE MOTYT BO3HUKHYTh IpPU pEUICHUU
3a/lauyd, BHOCHUTH KOPPEKTHUBBI B JIESITEIILHOCTh Ha OCHOBE HOBBIX
00CTOSTEHCTB, HAACHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

+ OILIGHWBATh COOTBETCTBHUE pe3yibTaTa ACSITEIFHOCTH MOCTABICHHON 1ENH U
YCJIOBUSIM, OOBSICHSATh MPUYUHBI JTIOCTHKCHHUS WM HEIOCTHKEHUS 1IETH,
HAXOJUTh OMUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xoHiy oOydenuss B 7 kjacce OOydYarOUIUHCA MOJYYUT CIEAYIOIIUE
MpeIMETHBIC PE3YIbTATHI:

Yucaa v BIYUCICHUSA

BrinonHsaTh, coyeTass yCTHbIE W TUCBMEHHbBIE TPUEMBI, apr(PpMETUUYECKUE
JNEUCTBUS C pallMOHAIbHBIMU YUCIaAMHU.

HaxoauTe 3HaueHMs] YUCIOBBIX BBIPAXKEHUN, MPUMEHSATH Pa3zHOOOpa3HbIE
CrocoObl U MPUEMBI BHIUYMCICHUS 3HAYEHUN JAPOOHBIX BBIPAXKEHUM, COACPKAIINX
OOBIKHOBEHHBIE U IECATHYHBIE TPOOH.

[TepexoauTh OoT OAHON (HOPMBI 3aMUCH YUCeN K Apyroi (mpeoOpa3oBhIBAThH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOH).

CpaBHUBATH U YNOPSAI0YMBATH PAllMOHAJIBHBIC YUCTIA.



OKpyTJsTh yucna.

BBINONHATS NPUKUIKY U OLEHKY pe3yJibTaTa BIYMCICHHM, OLIEHKY 3HaYE€HUI
YUCJIOBBIX BBIPAKECHUU. BBIMOJIHATE AEHUCTBHUS CO CTENEHSMHU C HATypajJbHBIMU
MOKa3aTEISIMH.

IIprMeHATh NPU3HAKK IEITUMOCTH, PA3JIOKEHHE HA MHOKUTEIN HATYPAIbHBIX
quced.

Pemate mpakTHKO-OpPUEHTHPOBAHHBIE 33/1a4d, CBSI3AHHBIE C OTHOILLICHHEM
BEJIMYMH, MPONOPLHUOHAIBHOCTBIO BEIWYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yJIbTAaThl PEUICHUS 3334 C YYETOM OIPAHUYECHUM, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTprUBaeMbIX OOBEKTOB.

AJuire0OpanyecKue BhIPaKEeHUA

Hcnonp3oBath anreOpanyeckyr0 TEPMHHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUsI yUeOHOro MaTepuaa.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAKEHUN MPU 33JaHHBIX 3HAUYECHHSIX
IIEPEMEHHBIX.

BeinonHATe  mpeoOpa3oBaHUs — LEJIOTO  BBIPAXKEHHS B MHOTOWIEH
IPUBEJICHUEM MOJOOHBIX CJIaraeéMblIX, PACKPBITUEM CKOOOK.

BBINIONHATE YyMHOKEHHME OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHA Ha
MHOT'OWJIEH, IPUMEHATH (POPMYJIBI KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCymecTBIATh  Pa3I0KEHUE MHOTOWIEHOB HAa MHOXHUTENM C IOMOULIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXMWTENS, TPYHIHPOBKUA  CllaraéMblX,
npUMEHEeHUs1 (GOPMYJI COKPAILIEHHOTO YMHOXKEHUSI.

[TpumensTh npeoOpa3zoBaHUsI MHOTOYJICHOB JUUISl PELLEHUS] Pa3IMYHBIX 3a]au
13 MAaTEMATHKU, CMEKHBIX IIPEAMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHW C HATYPAJbHBIMH ITOKA3aTEISAMM IS
npeoOpa3oBaHUs BHIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

Pemars nMHENHBIE ypaBHEHHsI C OJHOW IEPEMEHHOM, NMPUMEHSS NpaBUia
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIbBHOMY emy. [IpoBepATs, ABIseTCA
JIX YUCJIO KOPHEM YPaBHEHHS.

[TpumensaTh rpaduueckre METOIbI IPH PEIICHUH JIMHEWHBIX YPaBHEHUN U UX
CUCTEM.

[TogOupaTe npuMepbl Map YHCEN, SBISIOIUXCS PpEUICHUEM JIMHEHMHOTO
ypaBHEHUS C ABYMsI IEPEMEHHBIMHU.



CtpouTh B KOOPAMHATHOM TIOCKOCTH TpadUK JIMHEHHOTO ypaBHEHHUS C
IBYMsI TIEPEMEHHBIMH, TMOJIb3YsACh TpadUKOM, MPHUBOIUTH TMPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemate cucteMsl 1ByX JUHEHHBIX YPaBHEHUN C ABYMs IIEPEMEHHBIMH, B TOM
qrciie rpadudecKu.

CocTaBisATh M pelaTh JHMHEHMHOE YPAaBHEHHWE WIA CHUCTEMY JIMHEHHBIX
YPaBHEHUN 110 YCJIOBHUIO 3a/]a4d, WHTEPOPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 33]1a4¥ NIOJly4YECHHBIN PE3yJIbTaT.

DyHKUNHA

N300paxaTh Ha KOOPAUHATHOW MPSMON TOYKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbl, 3alMChIBATh YHCIOBbIE IPOMEKYTKU Ha
aredpanvdeckoM si3bIKeE.

OtMeuaTh B KOOPAMHATHOW IIJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpIMHATaM,
CTpOUTh rpaduku TMHENHBIX QyHKIMN. CTpouTh rpa@uk GyHKINH y = |X|.

OnuceiBaTh € MOMOIIbIO (YHKIMA HW3BECTHBIE 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, LI€HA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOAUTENBLHOCTD, BpEMsi, 00bEM padOTHI.

HaxoauTs 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHUS U aHaiIW3a HWH(pOpManuu,
M3BJIEKATh U UHTEPIPETUPOBATH HHPOPMALIMIO U3 TPaUKOB PEAIbHBIX MTPOLIECCOB
Y 3aBUCHMOCTEH.

K xoniy oOyuenus B 8 kilacce oOyyaromuics TMOTYYUT CICAYIOIINUE
PEIMETHBIE PE3YJIBTATHI:

Yucia v BBIYUCICHUSA

Hcnonb3oBaTh HayalbHbIE MPEACTABICHUS O MHOMXECTBE JEHCTBUTEIBHBIX
qucell AJisl CPAaBHEHUS, OKPYTJICHUS U BbIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YyycJia TOYKaMU Ha KOOPAMHATHOM IIPSMOM.

[IpuMeHATh TOHATHE apU(PMETHUUECKOrO0 KBAAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIIOJB3YS MPU HEOOXOJUMOCTH KaJbKYJISTOP, BBIMOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKALIUX KBAApPATHBIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO JECATUUYHBIX
npoOeii u creneHelt uucna 10.

AJuire0OpanvecKue BbIPaKEHUA

[IpuMeHATh MOHATHE CTENEHUM C LENbIM [0Ka3aTelIeM, BBINOJHATH
peoOpa30BaHUs BEIPAKEHUH, COAEPKAILUX CTEIIEHH C LIETIbIM MTOKA3aTeIeM.



BBITTOMHATE TOXIIECTBEHHBIC MPEOOpPa30BaHUS PAIlMOHAIBHBIX BHIPAKCHUN
Ha OCHOBE MPaBWJI ACHCTBUN HaJ MHOTOWICHAMH U alreOpandecKuMu APOOsIMHU.

PacknaneiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIIH.

[TpumMeHsATh MpeoOpa3oBaHuUs BRIPAKCHHUM IS PEIICHUS Pa3IndHbIX 3aj]a4 13
MaTEeMaTHUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHEHHBIC, KBaJpaTHbIE yYpaBHEHUsSI M pallMOHAJIBHBIC YpaBHEHMS,
CBOJISIIMECS K HUM, CUCTEMBI JIByX YPaBHCHHU C IBYMS TTIEPEMECHHBIMH.

[IpoBoauTH MpoCTENIIe UCCIICIOBAaHUS YPAaBHCHUN U CHCTEM YpaBHEHUM, B
TOM YHCJIE C TPUMEHEHNEM TpauecKux MpeacTaBiIeHnid (YCTaHaBIUBAaTh, UMEET
JU ypaBHEHWE WJIM CHUCTEMa YpPaBHEHUU PEIICHUS, €CIH UMEET, TO CKOJBbKO, H
npoyee).

[TepexoauTh OT cioBecHOM (POPMYIUPOBKM 3ajauu K e€ anredpanmdeckoit
MOJCIM C TIOMOINBIO COCTABJICHHWSI YPaBHCHHUS WM CHCTEMBl YpPaBHCHHH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4H IMOJTYUEHHBIN pe3yIbTarT.

[IpuMeHATh CBOWCTBAa YHCIOBBIX HEPAaBEHCTB ISl CPAaBHEHHWsSI, OIICHKH,
pemiath JUHEWHBIC HEPABEHCTBA C OJIHOM IMEPEMEHHOM M MX CHCTEMBI, JaBaTh
rpadUyuecKyr0 WIUTIOCTPAIIMI0 MHOXKECTBA PEIICHUM HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKIUU

[TonnmaTh ¥ HMCTOJIB30BaTh (PYHKIIMOHAIBHBIC TOHSATHS M S3BIK (TEPMUHBI,
CUMBOJINUECKHE OOO3HAYCHUS), OINPEASTATh 3HAYCHHE (YHKIMH IO 3HAYCHHIO
apryMeHTa, ONpeAesaTh CBOWCTBA PYHKIUU 10 €€ rpaduKy.

Ctpouts rpaduku dJ1eMEeHTapHBIX (YHKIIUA BUIA:

y = kIx, y = x2, y = x3y = x|, y = VX, omucsIBaTh CBOICTBA YHCIOBOI
dbyHkIuu 1o e€ rpaduky.

K xoHiy oOydenuss B 9 kijacce o0OydyarOUIuics MOJYYUT CIEAYIOIIUE
MIPEAMETHBIC PE3YJIbTATHI:

Yucsia 1 BBIYHCJICHUA

CpaBHHBATh M YIIOPSIOYMBATH PAIMOHAIIBHBIE U UPPAIMOHAIBHBIC YHCIIA.

BreImonHATE  apudMeTHYECKHEe JCHCTBUS C palMOHAIBHBIMH  YHCIIAMH,
coderas YCTHBIE M TIMCBMCHHBIC TPUEMBI, BBITIOJHATh BBIYHCICHHUS C
HpparMoHaIbHBIMA YHCIaMH.

HaxoguTe 3HadeHUs CTENEHEW ¢ LEeJNbIMU MOKa3aTelssMA W KOPHEW,
BBIYUCIISTH 3HAUCHUS YHCIIOBBIX BBIPAKCHHIA.



OKpyrisTh JEUCTBUTEIBHBIC YHCIA, BBIMOJHITh MPUKUAKY pe3yJibTaTa
BBIUKCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHUs U HEPABEHCTBA

Pemars JMHENHBIE M KBaApATHBIE YPABHEHUS, YPABHEHHUS, CBOISIIMECA K
HUM, POCTEUIIINE TPOOHO-PALIMOHATIbHBIC YPABHEHHSI.

Pemate cuctembl OBYX JIMHEWHBIX YPAaBHEHHH C ABYMSI MEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJJHO YPAaBHEHUE HE ABJISACTCS JTUHEUHBIM.

Pemate TekcTOBBIE 3alayu  anreOpandecKuM CHOCOOOM C  MOMOUIBIO
COCTABJICHHS YPABHEHUS UJIM CUCTEMBI JIByX YPaBHEHHI C IByMS IEPEMEHHBIMM.

IIpoBoaUTE MpOCTENIINE UCCIIETOBAHUSA YPABHEHUM U CHCTEM YPaBHEHUU, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpapuUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JI1 ypaBHEHUE WJIM CHUCTEMA YPaBHEHUW DPELICHUS, €CIU UMEET, TO CKOJIbKO, U
nmpouee).

Pemiats nuHeliHBbIE HEpPAaBEHCTBA, KBaJApaTHbICE HEPABEHCTBA, H300pakaTh
pEIlICHUE HEPABEHCTB HA YHWCIIOBOW MPSMOM, 3alMCHIBaTh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemarp cucTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIONINE KBaJpaTHOE HEPABEHCTBO, M300pa)xaTh pEIICHHE CHCTEMbI
HEPABCHCTB HA YHCJIOBOM MPSMOM, 3alMCHIBATh PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA MPU PELICHUM PA3JIMYHBIX 3a7a4.

DOyHKUUHA

Pacno3naBath (QyHKUMM U3yueHHBIX BHAOB. [loKa3biBaTh CXeMaTUYECKH

pacIooKEeHUEe Ha KOOPIUHATHOM IJIOCKOCTH TpagukoB QyHKIMA Buga: Yy = KX, Yy
=kx+b,y=kix,y=ax2+bx+c,y=x3,y = \/X, y = |X|, B 3aBUCHMOCTH OT
3HAYE€HUU KOA(PPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U n300paxkaTh CXeMaTUYECKU rpaUKu KBaJAPATUYHBIX (PYHKIUH,
OIUCHIBAaTh CBOMCTBA KBAJIPaTUUHBIX (YHKIIUI 10 UX rpaduKam.

Pacnio3naBaTh kBaapaTHuHy0 (QyHKUHUIO 110 (HopMyIie, MPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble MOCIEA0BATEIbHOCTH U MIPOTPecCH

Pacnio3naBaTh apu(pMETHYECKYyI0 U TE€OMETPUYECKYI0 MPOrpPecCHH Mpu
Pa3HBIX CIOCO0aX 3a/1aHMs.

BbInonmHAT,  BBIYMCICHUS C  HUCHOJB30BaHWEM (OpMya n-ro ujeHa
apu(pMETUYECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIEHOB.



N300paxath YJ€HBl MOCJIENI0BATEILHOCTH TOYKAMH HAa KOOPAMHATHOU

IIJTIOCKOCTH.

Pemars 3aJa4H, CBA3aHHBIC C YHUCJIOBBIMHU IIOCIICOOBATCIIBHOCTAMH, B TOM
YquCJC 3aaa4u U3 pCaHLHOﬁ KHN3HHU (C HCIIOJIB30BAHHUCM KaJIBKYJIISATOpPA, HI/I(i)pOBBIX

TEXHOJIOTHUHA).

TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC

Ne HanMeHnoBann

n/
n

€ pa3jesoB U
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KoanuecTBO 4acoB

Bcer Kontpoasn @ IIpakTnueck
0 ble paboThI ue padboTsbl
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Yucna u
BBIUMCIICHHS.
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HEpPaBEHCTB C
IBYMs
NIEPEMEHHBIMU
KoHntposbHas
pabota mo Teme
"HepaBencrsa"

KBanparnunas
byHKIHs, e€
rpaduk u
CBOMCTBa

bubmuoreka ITOK https
HYPERLINK
"https://m.edsoo.ru/7f4396¢
6":// HYPERLINK
"https://m.edsoo.ru/7f4396¢
6"m HYPERLINK
"https://m.edsoo.ru/7f4396¢
6". HYPERLINK
"https://m.edsoo.ru/7f4396¢
6"edsoo HYPERLINK
"https://m.edsoo.ru/7f4396¢
6". HYPERLINK
"https://m.edsoo.ru/7f4396¢
6'"ru HYPERLINK
"https://m.edsoo.ru/7f4396¢
6"/7 HYPERLINK
"https://m.edsoo.ru/7f4396¢
6"f HYPERLINK
"https://m.edso0.ru/7f4396¢
6"4396 HYPERLINK
"https://m.edsoo.ru/7f4396¢
6"c HYPERLINK
"https://m.edsoo.ru/7f4396¢
6"6
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KBanparuunas
byHKusA, €€
rpaduk u
CBOMCTBa

bubnuoreka [{OK https
HYPERLINK
"https://m.eds00.ru/7f43984
2"/ HYPERLINK
"https://m.edso00.ru/7f43984
2"'m HYPERLINK
"https://m.edso00.ru/7f43984
2". HYPERLINK
"https://m.eds00.ru/7f43984
2"edsoo HYPERLINK
"https://m.eds00.ru/7f43984
2". HYPERLINK
"https://m.eds00.ru/7f43984
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https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
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KBanparuunas
byHKIUA, €€
rpaduk u
CBOICTBA

[Tapabomna,
KOOP/IMHATHI
BEPLINHBI
napaboJIbl, OCh
CUMMETpPUHU
napaboJIbI

2"ru HYPERLINK
"https://m.edso00.ru/7f43984
2"/7 HYPERLINK
"https://m.edso00.ru/7f43984
2"f HYPERLINK
"https://m.edso00.ru/7f43984
2439842

bubnuoreka I{OK https
HYPERLINK
"https://m.edso00.ru/7f4399b
4"/ HYPERLINK
"https://m.edso00.ru/7f4399b
4"m HYPERLINK
"https://m.edso00.ru/7f4399b
4". HYPERLINK
"https://m.edso00.ru/7f4399b
4"edsoo HYPERLINK
"https://m.edso00.ru/7f4399b
4", HYPERLINK
"https://m.edso00.ru/7f4399b
4"ru HYPERLINK
"https://m.edso00.ru/7f4399b
4"/7 HYPERLINK
"https://m.edso00.ru/7f4399b
4"f HYPERLINK
"https://m.edso00.ru/7f4399b
4"4399 HYPERLINK
"https://m.edso00.ru/7f4399b
4"b HYPERLINK
"https://m.edso00.ru/7f4399b
44

bu6mmoteka I1OK https
HYPERLINK
"https://m.edso00.ru/7f439eb
4"/ HYPERLINK
"https://m.edsoo.ru/7f439eb
4"m HYPERLINK
"https://m.edsoo.ru/7f439eb
4", HYPERLINK
"https://m.edsoo.ru/7f439eb
4"edsoo HYPERLINK
"https://m.edsoo.ru/7f439eb
4". HYPERLINK
"https://m.edsoo.ru/7f439eb
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https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4

4"ru HYPERLINK
"https://m.edso00.ru/7f439eb
4"/7 HYPERLINK
"https://m.edso00.ru/7f439eb
4"f HYPERLINK
"https://m.edso0.ru/7f439eb
4"439 HYPERLINK
"https://m.edso00.ru/7f439eb
4"eb HYPERLINK
"https://m.edso00.ru/7f439eb
44

bubmuoreka ITOK https
HYPERLINK
"https://m.edso00.ru/7f43a03
a":/ HYPERLINK
"https://m.edso00.ru/7f43a03
a"m HYPERLINK
"https://m.edso00.ru/7f43a03
a". HYPERLINK
"https://m.edso00.ru/7f43a03
a"edsoo HYPERLINK

Ilapa6ona, "https://m.edso0.ru/7f43a03
KOOPAMHATHL a". HYPERLINK
58 BEPIIMHBI "https://m.edsoo.ru/7f43a03
mapaboJIbl, OCh a"ru HYPERLINK
CHMMETPUH "https://m.edsoo.ru/7f43a03
napaboJIbI a"/7 HYPERLINK
"https://m.edso00.ru/7f43a03
a"f HYPERLINK
"https://m.edso00.ru/7f43a03
a"43 HYPERLINK
"https://m.edso00.ru/7f43a03
a"a HYPERLINK
"https://m.edso00.ru/7f43a03
a"03 HYPERLINK
"https://m.edso00.ru/7f43a03
a"a
TTapa6oua, bubmuoreka I{OK https
KOOp}II/IHaTI)I —HYPER LINK
"https://m.edsoo.ru/7f43ala
BEPIIUHBI
59 HapaGomLL, 0ch c":// HYPERLINK
’ "https://m.edsoo.ru/7f43ala
CHMMETPHH c"'m HYPERLINK
napabosl "https://m.edsoo.ru/7f43ala
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[Tapabomna,
KOOPIWHATHI
BEPLINHBI
napaboJibl, OCh
CUMMETpPUHU
napaboIIbl

c". HYPERLINK
"https://m.edsoo.ru/7f43ala
c"edsoo HYPERLINK
"https://m.edsoo.ru/7f43ala
c". HYPERLINK
"https://m.edsoo.ru/7f43ala
c"ru HYPERLINK
"https://m.edsoo.ru/7f43ala
c"/7 HYPERLINK
"https://m.edsoo.ru/7f43ala
c"f HYPERLINK
"https://m.edsoo.ru/7f43ala
c"43 HYPERLINK
"https://m.edsoo.ru/7f43ala
c"a HYPERLINK
"https://m.edsoo.ru/7f43ala
c"1 HYPERLINK
"https://m.edsoo.ru/7f43ala
c"ac

bu6mmoteka LIOK https
HYPERLINK
"https://m.edso0.ru/7f43a31
e":// HYPERLINK
"https://m.edso00.ru/7f43a31
e"m HYPERLINK
"https://m.edso00.ru/7f43a31
e". HYPERLINK
"https://m.edso00.ru/7f43a31
g"edsoo HYPERLINK
"https://m.edso00.ru/7f43a31
e". HYPERLINK
"https://m.edso00.ru/7f43a31
e"ru HYPERLINK
"https://m.edso00.ru/7f43a31
e"/7T HYPERLINK
"https://m.edsoo.ru/7f43a31
e"f HYPERLINK
"https://m.edsoo.ru/7f43a31
e"43 HYPERLINK
"https://m.edsoo.ru/7f43a31
e"a HYPERLINK
"https://m.edsoo.ru/7f43a31
e"31 HYPERLINK
"https://m.edsoo.ru/7f43a31
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https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e

e"'e

bubmuoreka ITOK https
HYPERLINK
"https://m.edso00.ru/7f43a52
6":// HYPERLINK
"https://m.edso00.ru/7f43a52
6"'m HYPERLINK
"https://m.edso00.ru/7f43a52
6". HYPERLINK
"https://m.edso00.ru/7f43a52

ITapaborna, 6"edsoo HYPERLINK
KOOPZIWHATBI "https://m.edso00.ru/7f43a52
61 BCPIIHHBI 6". HYPERLINK
napaboIIbl, OCh “https://m.edso0.ru/7f43a52
CUMMETPUU 6"ru HYPERLINK
napaboJisl "https://m.edsoo.ru/7f43a52
6"/7 HYPERLINK
"https://m.edso00.ru/7f43a52
6"f HYPERLINK
"https://m.edso00.ru/7f43a52
6"43 HYPERLINK
"https://m.edso00.ru/7f43a52
6"a HYPERLINK
"https://m.eds00.ru/7f43a52
6"526
[Tapa6omna,
KOOPIUHATHI
62 BEPIIHHBI
napaboJIbl, OCh
CUMMETpUH
napaboJIbI
I'pacduxu
byHKIUR: y =
63  kx,y=kx+b,
y=K/X, y=x3,
y=VvX, y=IX|
I'pacduxu
byHKIMR: y =
64 kx,y=kx+b,
y=k/X, y=x3,
y=vX, y=[x|
65  I'paduxu
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byHKIMHA: y =

kx,y =kx +b,
y=k/X, y=x3,
y=vX, y=[X|
I'paduxu
byHKIMR: y =
66 kx,y=kx+Db,
y=k/X, y=x3,
y=VX, y=[X|
I'paduknu
byHKIMHA: y =
67 kx,y=kx+Db,
y=k/x, y=x3,
y=vX, y=[X|
I'paduxu
byHKIUR: y =
68  kx,y=kx+b,
y=k/X, y=x3,
y=vX, y=|x|
bu6mmoteka LIOK https
HYPERLINK
"https://m.edsoo.ru/7f43ab8
4"/ HYPERLINK
"https://m.edsoo.ru/7f43ab8
4"m HYPERLINK
"https://m.edsoo.ru/7f43ab8
4", HYPERLINK
"https://m.edsoo.ru/7f43ab8
4"edsoo HYPERLINK
KonTponbHast "https://m.edsoo.ru/7f43ab8
69  pabora no reme 4". HYPERLINK
"@yHkun" "https://m.edsoo.ru/7f43ab8

4"ru HYPERLINK
"https://m.edsoo.ru/7f43ab8
4"[7T HYPERLINK
"https://m.edsoo.ru/7f43ab8
4"f HYPERLINK
"https://m.edsoo.ru/7f43ab8
4"43 HYPERLINK
"https://m.edsoo.ru/7f43ab8
4"ab HYPERLINK
"https://m.edsoo.ru/7f43ab8
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ITonsatue
YHCJI0BOM
IOCJIEIOBATENLH
OCTH

4"84
bubmuoreka ITOK https
HYPERLINK
"https://m.edsoo.ru/7f43e6¢
6":// HYPERLINK
"https://m.edsoo.ru/7f43e6¢
6"'m HYPERLINK
"https://m.edsoo.ru/7f43e6c
6". HYPERLINK
"https://m.edsoo.ru/7f43e6¢c
6"edsoo HYPERLINK
"https://m.edsoo.ru/7f43e6c
6". HYPERLINK
"https://m.edsoo.ru/7f43e6¢c
6'"ru HYPERLINK
"https://m.edsoo.ru/7f43e6¢
6"/7 HYPERLINK
"https://m.edsoo.ru/7f43e6c
6"f HYPERLINK
"https://m.edsoo.ru/7f43e6¢c
6"43 HYPERLINK
"https://m.edsoo.ru/7f43e6¢
6"e HYPERLINK
"https://m.edsoo.ru/7f43e6¢
6"6 HYPERLINK
"https://m.edsoo.ru/7f43e6¢c
6"c HYPERLINK
"https://m.edsoo.ru/7f43e6¢
6"6
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3aganue
IIOCJIE0BATEIbH
oCTH
PEKYpPpEHTHOU
dbopmyoit u
¢dbopMmyoii n-ro
qJIeHa

bubmuoreka [{OK https
HYPERLINK
"https://m.edsoo.ru/7f43ebd
a":/ HYPERLINK
"https://m.edsoo.ru/7f43ebd
a"'m HYPERLINK
"https://m.edsoo.ru/7f43ebd
a". HYPERLINK
"https://m.edsoo.ru/7f43ebd
a""edsoo HYPERLINK
"https://m.edsoo.ru/7f43ebd
a". HYPERLINK
"https://m.edsoo.ru/7f43ebd
a"ru HYPERLINK
"https://m.edsoo.ru/7f43ebd
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