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MHNOACHUTEJBbHASA 3AIINCKA

Pa6ouas nporpamma pa3padoTraHa HA OCHOBE

1. @3 Ne273 ot 29 nexabps 2012 roga «O0 obpazoBanuu B PO» ¢ "3MEHEHUsIMH U
JOTIOJTHEHHSIMH,

2. ®enepabHBIM rOCyIapPCTBEHHBIM 00pa30BaTEbHBIM CTAHAAPTOM OCHOBHOTO OOIIEro
obpazosanus (nanee — @I'OC O00) u @OIT OO0 , yreepxna. [lpukazom MuHNpoCBeeHUs
P® Ne; 370 ot 18.05.2023 ( 3apeructpuposan 12.07.2023 Ne 74223)

3 Ilocranosnenwust [ maBHOTO rocynapcTBeHHOro canutapHoro Bpada P® ot 28 centsiopst 2020 r.
N 28 "O6 yrBepxpenun canutapHeix npasun  CII 2.4.3648-20 "CanwurapHo-
SMUIEMHUOJIOTHUECKHE TpeOOBaHMS K OPraHM3aLUsIM BOCHHUTAHUS U OOy4YeHMs, OTAbIXa H

"nn
2

03JI0POBJIEHUs I€TEN U MOJIOJEKU
4 .1ToctanoBnenus I 1aBHOro rocygapCTBEHHOTO caHUTAapHOTO Bpada P® ot 28 ausaps 2021 r. N
2 "O6 yrBepkaeHMH caHuUTapHbIX npaBuwi U HopMm CanlluH 1.2.3685-21 "I'urmenuueckue
HOPMATUBBI U TpeOoBaHMs K obecredeHnto 0e30macHOCTH U (WiH) Oe3BPEIHOCTH AJIST YEeJIOBEKa
¢akxTopos cpenpr oOuTaHus".

5.0cHoBHast oOpa3oBaTesibHasi MporpaMmma OCHOBHOTO odiero odpazosanust «MBOY
«Doxunckass COLI Ne 3»

Anrebpa sIBJS€TCS OJHMM U3 OTMOPHBIX KYPCOB OCHOBHOTrO 0OIIero oOpa3oBaHUs: OHA
o6ecnqu/IBaeT HU3YYCHUEC APYTUX JUCHUILINH, KaK €CCTCCTBCHHO-HAYYHOT'O, TAK U T'YMAHUTAPHOTO
LIMKJIOB, €€ OCBOCHHE HEOOXOAUMO IJisl MPOAOJIKEHHsI OOpa30BaHMs M B MOBCEJHEBHOW JKU3HH.
PazButne y oOy4aromuxcs Hay4dHBIX NPEACTABICHHA O MPOUCXOXKIACHUH U CYLIHOCTH
anredpandecknx abCTpaknmii, crnocobe OTPakKeHUS MaTeMaTUYeCKOH HayKOoH SBIEHMH U
NPOLIECCOB B TMpHUpPoAe u OOIIECTBE, POJM MaTeMAaTUYeCKOTO MOJCIUPOBAHUS B HAYYHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOIO MHPOBO33PEHHUSI M KA4eCTB
MBIIIJICHHS], HEOOXOMUMBIX JUIS aJanTalid B COBpeMeHHOM IudpoBoM obdmecte. M3ydeHue
anreOpbl odecrieunBaeT pa3BUTHE YMEHHs HAOMIOAaTh, CPABHUBATH, HAXOAUTH 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHUYHOCTHU MBbILIJICHUA, CHOCO6HOCTI/I APTYMCHTUPOBAHHO O6OCHOBbIBaTb CBOH
NENCTBUSL U BBIBOABI, (POPMYJIHPOBATh yTBepkAeHUs. OCBOeHHE Kypca anredpbl o0ecreunBaeT
Pa3BUTHUE JIOTUYCCKOTrO  MBIIIJICHUA O6yLIaI'OH_[I/IXC$I: OHHU HUCHOJBb3YHOT ACAYKTUBHBIC U
UHIYKTUBHBIE PAcCyKAeHus, 0000LIeHne M KOHKpeTH3auuto, aO0CTparupoBaHHE M AHAJOTHIO.
OOyuenne anreOpe mnpeanojaraeT 3HAYUTENbHBI OOBEM CAMOCTOSTEIBHON AEATEeIbHOCTU
oOy4YaroIiuxcsi, TO3TOMY CAMOCTOSITEJIbHOE pelleHHe 3afad  sBJSIeTCs  peaiu3alueit
ACATECIIbHOCTHOI'O MPUHLUIIA O6yLIeHI/I$I.

B crpykrype mnporpammsel y4deOHOTO Kypca «Ajredpa» sl OCHOBHOTO OOIIEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHHUMAKOT COAepKaTeIbHO-METOAWYecKue JuHuM: «Yucma u
BBIUHCJICHUS», «AJNreOpanyuecKkue BBIPAKEHUs», «YPaBHEHUS M HEPABEHCTBAY, «DyHKIHMMY.
Kamnaﬂ N3 3TUX COACPKATCIbHO-MECTOAUYICCKHUX JIMHUH Pa3BUBACTCA Ha MPOTAXKCHUU TpéX JIET
U3YUYEHHsI Kypca, B3aMMOJEHCTBYsI C IPYTUMHU €ro JIMHUSAMH. B xone nzyueHust yueOHOTO Kypca
00yHaromUMCs MPUXOAUTCS JIOTHYECKH PACCYKATh, UCMOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN



s3bIK. B CBsI3M ¢ 3TUM B mporpaMmMy yueOHOTo Kypca « Anredpa» BKIIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEICTAaBJIEHHbIE BO BCEX OCHOBHBIX pasfeiiax MaTeMaTHYeCKOoro oOpa3oBaHUsS H
CHOCOOCTBYIOIINE OBJAACHUIO OOYYAIOIIMMHCS OCHOB YHHBEPCAJIBHOIO MAaTeMaTHYE€CKOTO
si3bika. CozepskaTeNbHON U CTPYKTYPHOH OCOOEHHOCTBIO yUeOHOTO Kypca « Anredpay sBIsSeTCs
€ro MHTErPUPOBAHHBIHN XapaKTep.

Conepxxanane nuHUM «YUucna W BBIUHUCICHUS CIYKUT OCHOBOW MJisl JaJbHEHIIETro
U3yUYEHHs] MaTeMAaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS JIOTMYECKOTO MBIIIJICHHUS,
(OPMHUPOBAHHIO YMEHHsSI IOJIb30BATHCS AITOPUTMAMH, & TAKXKE MPUOOPETEHHIO MPAKTHUYECKHX
HABBIKOB, HEOOXOAUMBIX AJISi MOBCETHEBHOH KM3HH. Pa3BUTHE MOHATHS O YMCJIE HA YPOBHE
OCHOBHOTO 001ero obpa3oBaHHs CBSI3aHO C PALMOHAIBHBIMH U HPPALMOHATIBHBIMH YHCIIAMH,
(dbopMupoBaHHEM MPENCTABIEHUH O NEHCTBUTENLHOM YHCHE. 3aBEPIIEHUE OCBOCHMS YHCIOBOH
JUHUHU OTHECEHO K cpenHeMy o0memMy oOpa3oBaHUIO.

Conepxanue nByX anreOpanuecKkux JHHUA — «AnreOpandeckue BBIPAXKEHUS» U
«YpaBHeHHsT W HEpPaBEHCTBa»  CHOCOOCTByeT  (OPMHUPOBAHMIO Y  OOyHarOLIMXCs
MaTeMaTHYECKOTO armnapara, HeoOXOIUMOro Mjisl pEIleHUs 3a1ad MaTeMaTHKH, CMEKHBIX
NPEAMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a71a4. Ha ypoBHE ocHOBHOrO 00mero oopa3oBaHus
yueOHBII  MaTepuas TPYNIHPYETCS  BOKPYr  pAlHMOHANbHBIX  BbIpakeHHH.  AnreOpa
IEMOHCTPUPYET 3HAYEHHE MATEMATUKH KaK sI3bIKA JJIs1 TIOCTPOCHUSI MATEMATHYECKUX MOJENeH,
OTIMCAHMsI TPOLIECCOB U SIBJICHUH pealibHOTO Mupa. B 3amaun oOydenus anredpe BXOISIT TaKKe
JanpHeHIee pa3BUTHE AJTOPUTMHUYECKOTO MBIILICHHs, HEOOXOAMMOro, B YacCTHOCTH, IUIs
OCBOEHHsI Kypca WH(POPMATHKH, M OBJIQJICHUE HABbIKAMH JEAYKTUBHBIX PACCY>KICHUH.
[IpeobpazoBanue CUMBOJIbHBIX (HOPM CHOCOOCTBYET PAa3BUTHIO BOOOPaKEHUs, CIOCOOHOCTEH K
MaTeMaTHIECKOMY TBOPUECTBY.

Conmepxanne  (QyHKIMOHAJNIBbHO-rpaUuecKOd  JIMHUM  HALENIEHO Ha  MOJy4eHHe
o0ydaromuMucs 3HaHUH O (PYHKUUAX KaK BaXKHEHIIeH MaTeMaTHYeCKON MOAENH IJIsl ONHCAHHUS
U HCCJIEAOBAaHUS Pa3sHOOOPA3HBIX NMPOLIECCOB M SIBICHWUH B mpupone u odbmectse. M3yueHue
Marepuaia CIIOCOOCTBYeT pPa3BUTHIO Yy OOYYaIOLIMXCSl YMEHHs HCIIOJIb30BaTh pPa3IUYHBIC
BBIPA3UTENIbHBIE CPEACTBA SI3bIKA MATEMATUKH — CIIOBECHBIE, CHMBOJIMYECKUE, rpaduueckue,
BHOCHUT BKJIaJ B (JOPMHPOBAHHE MPEACTABICHUN O POJIM MAaTEMATHUKH B Pa3BUTHUU LIUBUIIM3ALIUU
U KyJIbTYPBL.

Cornaco yueOHOMYy ItaHy B 7-9 kiaccax wu3y4aercs y4eOHBIH Kypc «Aunrebpay,
KOTOPBII BKIIFOYAET CIENYIOI[HE OCHOBHBIC pasfelibl cofep:kaHus: «YUucia W BBIYUCIECHUS,
«Anrebpanyeckre BIPAKEHUSD», « Y PaBHEHHS U HEPABEHCTBAY, « DyHKIUNY.

Ha uzyuenne yueOGHOrO Kypca « Anrebpa» orsoautcst 306 yacos: B 7 kiacce — 102 vaca (3
yaca B Heneno), B 8 kiacce — 102 gaca (3 waca B Henemo), B 9 kinacce — 102 yaca (3 4aca B
HEJIEITIO).



COAEPKAHUE OBYUYEHUA
7 KJIIACC

Yucaa 1 BBIYMCICHHS

Jpobu OOBIKHOBEHHBIE M JECATUYHBIE, MEPEeXOoA OT OAHOH (QopMbl 3amucu Apodeit K
npyroii. IloHsATHEe palMOHAIBHOTO YUCNA, 3aIIUCh, CPABHEHHE, YIOPAJOUYUBAHUE PALlMOHAIBHBIX
yrcen. ApudMeTnueckue NeHCTBHS ¢ PALMOHAJIBHBIME YHCIaMH. PerieHue 3ana4 U3 peasbHON
NPaKTUKU Ha YacTH, Ha ApOOu.

CreneHb ¢ HaTypaJbHBIM IOKAa3aTesieM: OIpeneNieHne, npeoOpa3oBaHue BBIPAKEHUN Ha
OCHOBE ONPEIENCHHs, 3aMUCh OONBIINX YHceN. IIporeHTsl, 3anmiuch MPOLEHTOB B BHAE Ipodu U
apodu B BHIE NMPOIEHTOB. TpHU OCHOBHBIC 33a7a4ll HAa MPOLEHTHI, PEIIeHHe 3a7a4d U3 peabHON
MPAaKTUKH.

IIpuMeHeHue Npu3HAKOB AENUMOCTH, Pa3jIoKEHHE HA MHOXKUTENN HATyPaJIbHbIX YUCE]L.

PeanpHBIE 3aBICUMOCTH, B TOM YHCJIE MTpsiMasi U 0OpaTHas MPOTIOPLUHUOHATBHOCTH.

Aunredpanyeckue BbIPAsKeHHs

IlepemenHble, 4YMCIOBOE 3HAYEHHME BBIPAXKEHUs C NEpPEeMEHHOH. [lomycTuMble 3HA4YeHUs
nepeMeHHbIX. lIpencraBieHne 3aBUCUMOCTH MEXAYy BeJIMYMHAMH B BUIE (HOPMYJIBL.
Boeruncnenus no ¢opmynam. I[IpeoOpazoBanne OYKBEHHBIX BBIPAXKEHHH, TOXKIECTBEHHO PaBHBIE
BBIPAKEHUS, TPaBUJIa MPeoOpa3oBaHUsl CYMM M TPOM3BENEHHH, MpaBHiia PACKPBITUS CKOOOK U
NPUBEICHUS MOJOOHBIX CIaraeMbIxX.

CBolicTBa CTENEHU C HATYPaJIbHBIM ITOKA3aTEIEM.

Opnnounensl U MHorouseHsl. CreneHb MHoroujeHa. CinoxeHue, BbIUMTAHUE, YMHOXEHHE
MHOTouJIeHOB. @OpMyJbl COKpAI€HHOTO YMHOMKEHMs: KBaApaT CyMMbl M KBaJapaT pPa3HOCTH.
®opmyJia pa3HOCTU KBaApaTOB. Pa3noskeHne MHOTOUICHOB HA MHOXKHUTEIIH.

YpaBHEHHS M HEPABEHCTBA

YpaBHEHUE, KOPEHb YPaBHEHUS, MpaBUia NMPeoOpa3OBaHMs YPaBHEHHs, PABHOCHIBHOCTD
YPaBHEHHUH.

JluHeliHOe ypaBHEHHME C OJHOW NEPEMEHHOH, YHUCIO KOPHEW JMHEWHOrO YpaBHEHMUS,
pelleHue JMHENHHbIX ypaBHeHHH. CocTaBieHHe ypaBHEHUH IO YCJIOBUIO 3ajaud. PerueHue
TEKCTOBBIX 33/1a4 C MOMOUIbIO YPaBHEHUH.

JluneliHOe ypaBHEHHE C JABYMs MepeMeHHbIMU U ero rpaguk. Cucrema AByX JTHHEHHBIX
YpaBHEHHI C JIBYMsI MEPEMEHHBIMU. PelieHrne CHUCTeM YpaBHEHUH CIOCOOOM MOACTAHOBKH.
IIpumepsl pelieHns TEKCTOBBIX 3a7a4 ¢ IOMOIIbIO CUCTEM YpaBHEHUI.

DyHKUUH

Koopaunara Touku Ha npsimoil. UmcnoBble npomexyTku. PaccrosHue Mexay IByMs
TOYKaMH KOOPAUHATHON NMPSMOH.

[IpsimoyronbHasi cucrema koopauHaT, ocu Ox u (Jy. Abcuucca U OpAMHATA TOYKH HA
KOoOpAMHATHOH tuockoctH. Ilpumeps! rpadukos, 3amaHHbIX (opmyiamu. UreHue rpadukoB
peanpHbIX 3aBucuMmoctei. Ilomartne ¢ynkumn. I'papukx ¢Pyskuun. CsoiictBa (PyHKUHMEA.
Jlunetinas ¢ynkuus, e€¢ rpaduk. I'paduk ¢pynkuun y = [x|. ['padudeckoe perneHne auHEHHBIX
YPaBHEHUN U CHUCTEM JINHEHHBIX YPABHEHUI.

8 KJIACC

Yucjia 1 BBIYHCJIEHUSA



KBanparHeiii kopenb u3 umucna. Ilonstue o0 wuppaunoHadpbHOM uucie. JlecATHUHBIC
npUONMKEHNsT UPPALMOHABHBIX unces. CBoiCTBA apuPpMETUIECKUX KBAIPATHBIX KOPHEH U HX
NpUMEHEHHe K IMpeoOpa3sOBaHUIO YHCJIOBBIX BBIPAKEHHH M BbIUHCIEHUSM. JleficTBUTENbHBIE
qucna.

Crenens ¢ 11eN1bIM NTOKa3aTeseM U e€ cBoiicTea. CTaHaapTHas 3aMUCh YHUCTIA.

Aunredpanyeckue BbIPasKeHHs

KBaapaTHblii TpéxuiieH, pa3ioskeHHe KBapaTHOTIO TPEXUJIEHa HA MHOXKUTEINH.

Anrebpandeckast npobb. OcHOBHOE CBOHCTBO anreOpamdeckoil npobum. Crnoxenwue,
BbIUNTAHHUE, YMHOXKECHHUE, JleleHne ajredpanyeckux npobei. PaunoHanbHbIE BBIPAKEHUS U HX
npeoOpa3oBaHue.

YpaBHEeHHS] M HEPABEHCTBA

KsanparHoe ypaBHeHme, (opmyna KOpHel KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHMI, CBOISINUXCS K JIMHEHHbIM M KBaapaTHbM. Ilpocteiimmne apoOHO-
paloHaIbHbIEe YPaBHEHUSI.

I'paduueckast mHTEpHIpETaLMs YPAaBHEHUH C ABYMs NMEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YPaBHEHUN C OBYMs NEepeMeHHbIMH. [IpuMepel pelleHHsi CUCTEM HENWHEHHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU.

Petnenue TeKCTOBBIX 3a/1a4 alreOpanyecKuM CrocoOoM.

YucnoBble HepaBeHCTBA M MX CBoOHcTBA. HepaBeHCTBO ¢ OOHOH MEPEMEHHOM.
PaBHOCUNIBHOCTL HepaBeHCTB. JIMHeliHble HepaBeHCTBa C OAHONH mepeMeHHOH. CucTeMbl
JIMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DyHKUUH

ITonstue ¢pynkumn. O6nacTh onpenenaeHUss U MHOXKeCTBO 3HaueHHH pyHkmn. CriocoOb!
3ananus QyHKIUH.

I'padux ¢ynkumu. Urenue cpoiictB PyHkumm mo eé rpaduky. Ilpumeps! rpaduxos
(YHKUMH, OTpaXKarOIUX PeabHbIE MPOLECCHI.

OyHKIUY, OMUCHIBAIOIINE MPSIMYI0 M OOpaTHYIO MPOIOPLHOHANBHBIE 3aBHCUMOCTH, HX
rpaduki. yrkEn ¥ = x2, y = x3, y = Vx, y=|x|. [padudeckoe pemenne ypaBHeHHIT 1 CHCTEM
YPaBHEHHUH.

9 KJIACC

Yucaa 1 BBIYMCICHHS

PaunonanpHble YnCIa, UPPALIOHANBHBIE YHCIA, KOHEUYHbIE 1 OECKOHEUHBIE NeCATUYHbIE
apobu. MHOKECTBO [eHCTBUTENBbHBIX YHCEN, JAEHCTBUTEIbHBIE YHCIA KaKk OECKOHEUHBIe
necATU4Hble  ApoOu.  B3aMMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXKECTBOM
JNEWCTBUTENIbHBIX YUCES U KOOPAUHATHOMN MPSMOM.

CpaBHEHUE NEWCTBUTENBHBIX YHCEN, apuPMETHUECKHe AEHCTBHUS C IEHCTBUTENbHBIMU
YUCJIAMHU.

Pasmeprl OOBEKTOB OKPYXKAMOIIEro MHPA, UIUTEIBHOCTh MPOLIECCOB B OKPYKAMOIIEM
MHpE.

[TpubmmwkéHHoe 3HaueHHe BEJIWYHHBL, TOYHOCTb NpUOMKeHus. OKpyrieHHe YuCe.
IIpukuaka v OLieHKA PE3yJIbTATOB BBIYUCICHUN.

YpaBHEeHHS M HEPABEHCTBA

JIunelinoe ypasHeHue. Pelnenne ypaBHEeHUH, CBOAALIUXCS K IMHEHHBIM.



KBsagparnoe ypaBHeHue. Pemienne ypaBHEHHI, CBOOSAIIMXCA K  KBaJAPATHBIM.
buksaapatHoe ypaBHeHue. Ilpumepnl pelneHuss ypaBHEHUH TPETbe U YETBEPTONU CTENEeHEN
Pa3N0oKEHUEM HA MHOXKUTEIIH.

Pemenne  npoOHO-palMOHANbHBIX  ypaBHeHHWH.  PemeHne  TEKCTOBBIX  3amad
anreOpandeckiM METOIOM.

VYpaBHEHHE C OBYMSI MEPEMEHHBIMH U ero rpaduk. PemeHune cuctem ABYX JHHEHHBIX
YPaBHEHUN C [BYMs NEpeMeHHbIMH. PellleHue cucreM ABYX ypaBHEHHUMN, OJHO M3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOPOH cremneHu. I paduueckas HHTEpHpETanns CUCTEMbl YPAaBHEHHUH C
IBYMsI IEPEMEHHBIMU.

Petnenue TeKCTOBBIX 3a71a4 anreOpanyecKuM CrocoOoM.

HucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEHHBIX HEPABEHCTB C OHOM MEPEMEHHOU. PeleHue cuCTeM JHHEMHBIX
HEPaBEHCTB C OAHON mepemeHHOH. KBanparHble HepaBeHCTBa. I'paduueckas mHTEpmpeTanus
HEPAaBEHCTB U CUCTEM HEPABEHCTB C IByMs IEPEMEHHBIMU.

DyHKUUH

Ksanparuunas ¢ynkums, e€ rpadpux u coiicta. Ilapabosa, KOOpPIWHATHI BEPIIUHBI
napaboJibl, OCh CAMMETPUH TapadOJIbl.

I'paduxu bynkumit: y = kx, y =kx + b, y =k/x, y =x3, y = VX, y = |x| 1 ux cBOCTBA.

YucsioBblie N0CJA€10BATENBHOCTH H IPOTrPECCHHU

[lonsiTHE YMCIOBOM MOCNENOBATEIPHOCTH. 3aJaHHUE TMOCIEN0BATEIbHOCTH PEKYPPEHTHON
dbopmynolt u GpopmyIoii n-ro 4YieHa.

Apudpmernueckass W reoMmerpudeckas nporpeccud.  Popmynbl  #-rO WieHA
apru(pMETHUECKOH U TeOMETPUUIECKON POrPEeCCHil, CYMMBI MEPBBIX /1 YJICHOB.

Uzo0pakeHne 4ieHOB apuU(pMETHYECKOH W TeOMETPHUYECKOW MPOrpeccHil TOYKaMH Ha
KOOPAMHATHOMN TIOCKOCTU. JIMHEMHBIN U 3KCTIOHEHLUAIbHBIN pOCT. CJI0KHbIE MPOLIEHTHL.



INTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJbTATHI

JIN4HOCTHBIE Ppe3yJbTATBI OCBOCHMS MPOTpaMMbl yueOHOro Kypca «Anredbpa»
XapaKTEPUYIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHUE:

NPOSIBJICHHEM HHTEpeca K TPOLUIOMY M HACTOSAILIEMY POCCHHCKOH MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHWEM K JOCTH)KCHHMSIM pPOCCHMCKMX MATEMAaTHKOB W POCCUICKOMN
MaTeMaTHYECKOH IIKOJIBI, K UCTIOJBb30BAHUIO 3TUX JOCTHKEHUH B IPYTHX HAYKaX U MPUKIIATHBIX
chepax;

2) rpa:kAaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA M pealn3aldd ero Ipas,
NPEACTABICHUEM O MAaTEeMAaTUYeCKHX OCHOBAaX (DYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYD,
SIBJIEHUH, TPOLIENYp IPa’KIaHCKOro oOImecTBa (HampuMmep, BBIOOPHI, OMPOCH), TOTOBHOCTBIO K
OOCYKIEHUIO STHUYECKUX MpoOJieM, CBSI3aHHBIX C IMPAKTHYECKUM MPUMEHEHHEM MOCTIKEHHN
HAYKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX MTPUHLIUIIOB B AESTEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIUTaAHHE:

YCTAaHOBKOM HAa aKTHBHOE y4acTHE B PELICHWH IMPAKTHYECKHX 3a/7a4 MaTeMaTHYeCKON
HAIPaBJICHHOCTH, OCO3HAHNEM Ba)KHOCTH MAaTEMaTH4YECKOrO O0Opa3oBaHMs Ha MPOTSDKEHUH BCEH
JKU3HU JUIS YCIEITHOH Npo(eCcCHOHANBHON AEATENbHOCTH H Pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHHWEM HHIMBHIYAJIbHOH TPAeKTOpUU OOpa3oBaHHUA U
JKU3HEHHBIX TUIAHOB C YUETOM JIMYHBIX HHTEPECOB M OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUSTHIO MaTEMAaTHYECKHX
0OBEKTOB, 33144, PEIIEHHH, PACCYKIECHUH, YMEHHIO BUIETh MATEMAaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE,

S) HeHHOCTH HAYYHOr 0 MO3HAHMA:

OpHEHTAaIlMe B NEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YEJNOBEKa, MNPUPOAbI M 0OLIecTBa, NOHUMAaHHUEM
MaTeMaTHYeCKON HayKH Kak c(eppl YenoBeYeCKOW MesTEIbHOCTH, 3TAlOB €€ pPa3BUTHA U
3HAYUMOCTH JJIS1 Pa3BUTHSI IMBUIIN3ALINH, OBJIAICHIEM SI3bIKOM MAaTEMAaTUKU U MaTeMaTUYeCKON
KyJbTYpOH Kak CpEeICTBOM TIO3HAHUS MHpA, OBJAJCHHEM MPOCTEHIIUMH HaBBIKAMHU
UCCIIEIOBATENbCKOM NS TeTbHOCTH,

6) ¢usnueckoe BocnuTaHue, (oOpMHPOBAHHE  KYJIbBTYPbl  3A0pPOBbS H
IMOLHOHAJBHOIO 0JIArONOJTYYHA:

TOTOBHOCTBIO TPHUMEHSATh MAaTeMaTHYeCKHEe 3HAHWS B HHTEPECax CBOEro 3J0POBBS,
BEICHUS 37J0POBOT0 00pasa *KM3HM (3A0POBOE NMUTAHUE, COANAHCHPOBAHHBIM PEKUM 3aHITHH U
OTIBIXA, peryysipHas (pu3mueckass aKTHBHOCTb), C(HOPMHPOBAHHOCTBIO HaBbIKA pe(IEKCHH,
NPU3HAHHUEM CBOETO MPaBa Ha OIIHMOKY M TaKOTo JK€ MpaBa APYyroro 4esIoBeKa,

7) 3K0JI0rH4ecKoe BOCIIUTAHHE:

OpHEHTAaluell Ha MPUMEHEHHE MAaTeMaTHYeCKHX 3HAHWH Ui pelieHus 3ajgad B 00JacTu
COXPAaHHOCTH OKpY’KaroIleHd Cpepl, IUIAHUPOBAHMS IIOCTYIIKOB M OLIGHKH WX BO3MOXKHBIX
MOCIIENICTBUI Il OKPY’KaroIlel Cpenbl, OCO3HAaHHEM IIOOATBHOTO XapakTepa SKOJOTHYECKHX
npoOieM U IyTel uX pelieHus,



8) aganTauus K H3MEHSIOIHMMCSI YCJIOBHSM COLMAJBLHOH M NPUPOAHOM cpeabl:

TFOTOBHOCTBIO K AECUCTBUSIM B YCIIOBHMSX HEONPEAECNEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTHYECKYH) NEATENBbHOCTb, B TOM YUCJIE YMEHHE YUUThCS y APYTUX
Jroniel, mpuoOperaTb B COBMECTHON AEATEIBHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIUU U3
OIBITA IPYTUX,

HEOOXOIMMOCTBIO B (DOPMUPOBAHMN HOBBIX 3HAHWH, B TOM 4YuCie (GOPMYIHPOBATH UMEH,
MOHATHS, TUNOTE3bl 00 OOBEKTaX W SBJIEHHUSX, B TOM YHCJIE PaHee HEU3BECTHBIX, OCO3HABATH
neuunTEl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUNIAHUPOBATH CBOE PA3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYIO CHUTYaLMI0, BOCHPHUHUMATb CTPECCOBYIO
CHUTYallUI0 KaK BbBI30OB, TPeOyIOIIUI KOHTPMeEp, KOPPEKTHPOBATH MPHHHMAEMblE PEIICHUS U
nercTBus, GOPMYyIUPOBATh M OLIEHUBATh PUCKH U MOCIEACTBHS, (POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATHI

I[Ho3naBaTeIbHBIE YHHBEPCAJbHbIE YUeOHbIE JeHCTBHS

ba3oBrble 1ornuecKue JeHCTBHS:

e BBIIBISITH U XapPaKTEPU30BaTh CYIIECTBEHHBbIE NMPHU3HAKU MAaTEMATHYECKUX OOBEKTOB,
NOHATUH, OTHOLIEHUH MEXKAY MOHATUSAMH, (HOPMYIHPOBATH ONPENENICHUS MOHSITHH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAIMK, OCHOBAHUS AJsi 0000LIIeH s
U CPaBHEHHS, KPUTEPUN IIPOBOIAMMOTO aHAJIN3A,

e BOCHpPUHUMATbH, (POPMYIHUPOBATE M NMPEOOPA3OBHIBATH CYXKIEHHs. YTBEPAUTEIbHBIE H
OTpHULIATENbHbIE, €NUHUYHBIC, YaCTHBIE U OOIIHE, YCIOBHBIE,

e  BBISIBISITH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTHBOPEUUs B (pakrax,
JAaHHBIX, HAOMIONEHWSAX W YTBEPKOCHUSX, MpPEIaratb KPUTEPUH U BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUN;

e JIeNaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, NEIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3AKITIOUSHHH 10 aHAJIOT UM,

e pa3dupaTb JOKa3aTeNbCTBA MATEMATHYECKHX  YTBEpXKAeHWH (TpsMble W OT
MPOTHBHOTO), NPOBOANTH  CAMOCTOATENIBHO  HECJIOJKHBIE  JOKa3aTeNnbCTBA
MaTeMaTH4eCKUX (PaKTOB, BBICTPAUBATH APTYMEHTALUIO, MPUBOAUTH TNPUMEPHI U
KOHTPIpUMeEPBL, 0O0CHOBBIBATH COOCTBEHHBIE PACCYKIACHHUS,

e BbIOMpaTh cnoco0 peureHus y4eOHOW 3amauu (CpaBHUBATH HECKOJIBKO BapHAHTOB
peleHus, BEIOUpaTh HanOoJee MOIXOMALINNA ¢ YIETOM CaMOCTOSITEIBHO BBIACICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBarebCKHe 1eHCTBUS:

e HCIOJIB30BaTh  BOMPOCHI ~ KaK  HMCCIENOBATEJIbCKUN  MHCTPYMEHT  ITO3HAHMUS,
bopmMyHpoBaThH BOIIPOCHI, bukcupyromme MIPOTUBOpEUHE, npobiemy,
CaMOCTOSITEIbHO yCTaHABJIMBATh HCKOMOE U JaHHOE, (OpPMHUpPOBATh THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3ULHIO, MHEHHE,

e TMPOBOJAUTH IO CAMOCTOSITENIbHO COCTABIIEHHOMY IUJIaHY HECJOXKHBIA SKCIEPUMEHT,
HeOOJbIIIOE HCCIEOBAHNE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKIy COOOH;

e camocTosiTeNbHO  (popmynmupoBaTh 0O0OOWIEHWST W BBIBOABI 1O  pe3yjbTaTam
NPOBENEHHOTO HAONIOACHUS, UCCIIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTD MOJYUEHHBIX
Pe3yJIbTaTOB, BHIBOJOB U OOOOIICHMIA,



MPOrHO3UPOBATb BO3ZMOXKHOC PA3BUTHE NPOLECCA, a4 TAKIKE BbIABUTATh MPCATIOJIOKCHUA
O €0 pa3sBUTHUH B HOBBIX YCJIOBUSX.

Padora ¢ undopmanueii:

BBISIBJIATE HEJOCTATOYHOCTh M M30BITOYHOCTh MH(GOPMALMH, AAHHBIX, HEOOXOAMMBIX
IUISl PELIeHHs 3a1a4H,

BbIOMPATh, AHAJM3UPOBATh, CHCTEMATU3UPOBATH W HMHTEPIPETUPOBATH MH(POPMALIHUIO
Pa3NIUYHBIX BUAOB U (POPM MPEICTABICHNUS,

BbIOMpaTh (opMy npencTaBiIeHUss HHPOPMALIH U WILTFOCTPUPOBATH PellaeMble 3a1auu
CXeMaMH, AuarpaMMamMy, HHOH rpadukoil 1 NX KOMOMHALHUSAMUY,

OLICHUBATh HAAEKHOCTh MHPOPMALIMH 110 KPUTEPHUSIM, MPENIOKEHHBIM YUUTEIEM WIIH
cpOpMyITUPOBAHHBIM CAMOCTOSTENBHO.

KommyHukaTuBHbIe YHHBepcabHbIe yueOHble 1eHCTBUSI:

BOCIIPUHUMATh B (OPMYJIMPOBATH CY)KICHHUS B COOTBETCTBUU C YCIOBHAMHU M LIESIMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOKD TOYKY 3PEHHS B YCTHBIX H
NMUCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS IO XOAY PELIEHHs 3a1a4l, KOMMEHTHPOBATh
NIOJIYYE€HHBINH PE3yJIbTaT,

B XOJIe OOCYKIEHHsI 331aBaTh BOIPOCHI MO CYLIECTBY 00CYKAaeMOIl TeMbI, POOIEMBl,
pemaeMON 3aja4M, BbICKAa3bIBATh WJEH, HAICJICHHbIE Ha T[OUCK PELIeHHS,
COTMOCTABIISITH CBOM CYXXAGHHUS C CYKOCHUSMH JPYIHX YYaCTHHKOB [IHAJIOra,
oOHapy>XKUBaTh Pa3IM4Ne U CXOACTBO MO3ULUHI, B KOPPEKTHOH Popme GopMyTupoBarhb
pa3HOIJIACHsl, CBOM BO3PAKEHHUS,

NPEACTABISTh PE3YJIbTAThI PEIICHUS 3a7a4H, SKCIIEPUMEHTa, HCCICIOBAHMS, TIPOEKTa,
CaMOCTOATENILHO BbIOMpPATh (POpMAT BBICTYIUICHHS C yYETOM 3a/7a4 IMPE3CHTALNH U
0CcOOEHHOCTEH ayTUTOPHH;

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHONH M MHIUBUAYaJbHOU PaOOThI
NPU PELICHUN YIeOHBIX MAaTEMAaTUIECKUX 331,

NPUHUMATD LeJIb COBMECTHOH AEATEIbHOCTH, TUIAHUPOBATh OPTaHU3ALUI0 COBMECTHOMN
paboThl, pacmpenensTe BuUAbl padoT, IOroBapUBATHCSA, OOCYXKAATh TNPOLECC U
pe3yabTaT paboThl, 0000IMAaTh MHEHUST HECKOJIbKUX JIFOCH,

y4acTBOBAaTb B TPyHmoBbIX ¢Gopmax padoTel (obOcyxkaeHus, OOMEH MHEHHSIMHU,
MO3TOBBIE INTYPMBI U APYIHE), BBIIOJIHITH CBOK 4HacTh pabOTBl U KOOPAMHHUPOBATH
CBOM JEWCTBUS C JPYTUMU YJICHAMH KOMaH/bIL, OLIEHUBATh KAY€CTBO CBOETrO BKJIAJa B
oOmuii MPOAYKT MO KPUTEPHUAM, CHOPMYIHMPOBAHHBIM YHACTHUKAMH B3aUMOACHCTBUSL.

PerynsiTuBHbIe YHHBepcaJbHbIe YUeOHbIe AeHcTBHS

Camoopranmn3auus:

CaMOCTOSITEIBHO COCTAaBJISITh IUIAH, ANTOPUTM pELIeHHs 3afadd (WM ero 4acTh),
BbIOMpATh Crocod pemeHuss ¢ y4éTOM MMEIOIIHUXCS PEeCypcoB U COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTUPOBATh M KOPPEKTHPOBATH BAPHAHTHI PELICHUN C y4ETOM
HOBOH MH(pOpMAIUH.

CaMOKOHTPO.JIb, IMOLMOHAILHBII HHTENJIEeKT:

BJIAIETh CITOCO0aMU CaMOIIPOBEPKU, CAMOKOHTPOJISI TIPOIecca U Pe3ysibTaTa PelieHus
MaTeMaTUYeCKOM 3a/1a4u,
MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH INPU PELICHUH 3a7a4d, BHOCUTH
KOPPEKTUBBI B JESITEIbLHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWACHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYOHOCTEH,



e OLEHHUBATh COOTBETCTBUE PE3YyJIbTaTa NEATEIBHOCTH MOCTABJICHHON LEIU U YCIOBUSM,
OOBSICHATD TPHUYUHBI JOCTIDKEHHS WM HEIOCTIDKEHHs LENH, HaXOAWTh OLIUOKY,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

HNPEIAMETHBIE PE3YJIBTATBI

K koHiy oOydyenwss B 7 KJjacce OOYYArOIIMICS MOJNYYUT CIEAYIOIHUE TMPEAMETHbBIE
pe3yJbTaThI:

Yucaa 1 BIYMCICHHS

BeInonHATh, coueTast YCTHBIE W IHUCBMEHHBIC NMPHUEMBI, apuPMeTHYecKue NeHCTBUSA C
palMOHAIbHBIMU YUCIIAMU.

HaxonnTh 3Ha4eHUS YWCIIOBBIX BBIPAKEHUH, MPUMEHSTH pa3sHOOOpasHble CIOCOOBI U
NpUEMBl  BBIUMCIIEHUS] 3HAY€HWH APOOHBIX BBIPAXKEHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
TeCATUYHbIE pOoOH.

[Tepexoautb OoT OfHOM GOpPMBI 3armucH ducen K aApyroi (mpeoOpa3oBbIBaTh NECITHUHYIO
apoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B AECATHYHYI), B YaCTHOCTH B OECKOHEUHYIO
TECSITHYHYIO APOOBb).

CpaBHUBATh U YIOPSAIOUYUBATH PALlMOHAIBLHbIE YHCIA.

OxpyryATh yucna.

BrInoiHATh NPUKUIKY U OLEHKY pe3yjbTaTa BBIMUCICHUN, OLEHKY 3HAYEHHM YMCIOBbIX
BbIpaKe€HUI. BbINONHATL A€MCTBUS CO CTENEHSAMH C HaTypaJbHBIMU [TOKA3aTENsIMU.

IIpuMeHATh NpU3HAKY IE€TMMOCTH, Pa3JIOKEHHE HAa MHOXKUTENN HAaTypabHbIX YHCEL.

Pewate npakTUKO-OpPUEHTHPOBAHHBIE 3a/adyH, CBSI3aHHbIE C OTHOLIEHHEM BEJIMYUH,
MPOMOPLIMOHANBHOCTBIO BEJIMUNH, IPOLEHTAMU, UHTEPIPETUPOBATh PE3YJIbTaThl PELIeHUs 3a/1a4
C Y4€TOM OTpaHUYECHUH, CBSI3AHHBIX CO CBOHCTBAMU PACCMATPUBAEMBIX OOBEKTOB.

Aunredpanyeckue BbIPAsKeHHs

Hcnonb3oBath anreOpandeckyro TEPMUHOJIOTHIO U CHMBOJIMKY, IPUMEHATD €€ B MpoLecce
OCBOEHHs y4eOHOTO MaTepuaa.

HaxonnTb 3HaueHns1 OyKBEHHBIX BBIPAKEHUH NMPH 3aJaHHBIX 3HAYCHHSIX TEPEMEHHBIX.

BeimonHsaTe IpeoOpa3oBaHus LENOro BIPAKEHUS! B MHOTOUJIEH MPHUBEICHHEM NMOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BrinosnHATh yMHOKEHHE OAHOWIEHA Ha MHOIOYJIEH M MHOroujeHa Ha MHOTOUJIEH,
NPUMEHSTh GOPMYJIBI KBaZpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcyliecTBIATh pa3joK€HHE MHOTOWIEHOB Ha MHOXXHUTENIN C IMOMOLIbI) BbIHECEHHUS 3a
cKkoOKM 0OIIero MHOXKUTENS, TPYNIIUPOBKH CllaraeéMbIX, MPUMEHEHHs (OPMyJ COKpaI&HHOTro
YMHO>KEHUS.

[IpumenaTs mnpeoOpa3oBaHMsT MHOTOWIEHOB [UIA PEIIeHUS pPAa3IMYHbIX 3a7ad U3
MaTeMaTHKH, CMEKHBIX IIPEMETOB, U3 PEAJIbHOI PaKTUKU.

Hcnonp30oBaTh CBOWCTBA CTEMEHEH C HATYPAJbHBIMH IMOKA3aTENIMHU ISl TpeoOpa3oBaHus
BBIPAXKEHUI.

YpaBHEHHUS M HEPABEHCTBA

Pemare nuHeHBIE ypaBHEHUs C OOHOM MEPEMEHHOW, NMPUMEHssI NpaBuja Mepexona OT
HUCXOAHOIO YpaBHEHUs K paBHOCWJIbHOMY eMy. IIpoBepsTb, sBIsieTCS U YHUCIO KOPHEM
YpaBHEHUSI.

[IpumensATh rpaduuecKie METOAbl PU PEIIeHNH JTMHEHHBIX YPABHEHUH U UX CUCTEM.



[TonOupaTe mpuMepsI Map YHCe, SIBISAIOIUXCS PELICHUEM JINHEHHOTO YPaBHEHHS C ABYMSI
MEePEMEHHBIMU.

CTpouTp B KOOPAMHATHOH IUIOCKOCTH TpaduK IJHUHEHHOrO YpaBHEHUS C OBYMS
NIePEMEHHBIMH, TIOJIB3YSCh IPa(pUKOM, TPUBOIUTH MPUMEPHI PEIICHUS YPABHEHHSI.

Pemate cucteMbl ABYX JMHEHHBIX YPAaBHEHUH C JBYMs INEPEMEHHBIMHM, B TOM YHUCIE
rpadpuyuecKu.

CocraBiaTe M peliaTh JMHEIHOE ypaBHEHHE WM CHUCTEMY JIMHEMHBIX YpaBHEHUH IO
YCJIOBHUIO 3aJa4d, HHTEPIPETUPOBATb B COOTBETCTBUM C KOHTEKCTOM 3aa4d IMOJIy4CHHBIN
pe3yJIbTaT.

DyHKUUH

Uzo0pakatb Ha KOOPAMHATHOH TMpPSIMOH TOYKH, COOTBETCTBYIOIUHME 3aJaHHBIM
KOOpPAMHATAM, JIy4d, OTPE3KH, HHTEpPBAJIbl, 3alHCbIBATh YHCJIOBBIE IPOMEXKYTKH Ha
anreOpanvdeckoM si3bIKe.

OTmeuaTh B KOOPAMHATHON IUIOCKOCTH TOYKU MO 33JaHHBIM KOOpJAWHATaM, CTPOUTH
rpadukyu muHeHHbIX QyHKIUH. CTponTh rpaduk GyHKUNHU ¥ = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKUMH HM3BECTHbIE 3aBUCHMOCTH MEXAY BEIUYHMHAMH:
CKOPOCTb, BpPEMsl, PAacCTOSIHUE, LI€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTENBHOCTh, BpEMs,
00BEM paboThL

HaxoanTe 3HaueHne QyHKINH 110 3HAYSHHIO €€ apryMEHTa.

[Tonnmate rpaduueckuii cnoco0 mpencTaBieHHs] U aHajdn3a WHPOPMALNU, H3BJIEKATh U
UHTEPIPETHPOBATh HHPOPMALIUIO 13 IPa(QUKOB peabHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K koHiy oOyuyenwmss B 8 kJjacce OOyYarOIIMIICS MOJNYYUT CIEAYIOIHUE TMPEAMETHBIE
PE3yNbTATHI

Yucsia 1 BBIYHCJICHHS

Hcnonb3oBaTe HaydajabHBIE MPENCTABICHHS O MHOXKECTBE NEHCTBUTENBHBIX YHUCEN IS
CpPaBHEHUs], OKPYIJICHHUS M BBIYHCIEHHH, H300pakaTh ACHCTBUTEIbHBIE YHCIA TOYKAMH Ha
KOOPIAMHATHON MPSIMOM.

[IpuMeHATh, moHSATHE apu(PMETHUECKOTrO KBAAPATHOTO KOPHS, HAXOAWTh KBAIpaTHBIC
KOPHH, HCIIOJNIB3Ys MTPU HEOOXOIUMOCTH KaJIbKYJISITOP, BBITIOJIHSTH MPeoOpa30BaHusl BEIPAKEHHH,
COAEp KALIUX KBAAPATHBIE KOPHU, UCTIOJb3Ysl CBOWCTBA KOPHEH.

Hcnonp3oBarhk 3amucu OOJBIIMX M MAJIbIX YUCEN C MOMOIIBI0 AECATHUYHBIX Opobed u
crenenen yucina 10.

Aunredpanyeckue BbIPAsKeHHS

[IpyMeHATh TOHSATHE CTENEHH C LEeJbIM II0KAa3aTeJieM, BBIMNOJHATh IMpeoOpa3oBaHuUs
BBIPAXKEHUH, COAEPKALUX CTEIIEHU C LIEJIBIM NTOKA3aTeeM.

BBINONMHATE TOXIECTBEHHbIE NPEOOPa3OBaHMs PALMOHANBHBIX BBIPAKEHHUI HAa OCHOBE
NPaBUJI IEHCTBUI HAl MHOTOWICHAMH H airedpandecKuMu ApoOsMu.

PacknanpiBaTe KBapaTHBIN TPEXWIEH HA MHOXKUTEIIH.

[IpumenaTs mnpeoOpa3oBaHMsl BBIPAKEHWH NI PEIIEHWs] Pa3IUYHBIX 3a7ad U3
MAaTE€MAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEaIbHON NPAKTUKU.

YpaBHEHHUS M HEPABEHCTBA

Pemate nuHelHbIE, KBAAPATHBIE YPABHEHUS U PALMOHAIbHBIE YPABHEHUS, CBOASIINECS K
HUM, CUCTEMBI IBYX YPAaBHEHUI C IBYMs IEPEMEHHBIMH.

IIpoBoauTh mpocCTENIINE UCCIENOBAHNUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YHUCIE C
NpUMEHeHHeM TrpaduuecKuX TPEeNCTaBIeHNH (yCTaHABIMBATb, HWMEET JIM YPaBHEHHUE WIIH
cHCTeMa YPaBHEHU pPeIlIeHus], €CIIH UIMEET, TO CKOJIbKO, B IIpoUee).



[lepexooutb OT CIOBECHOUW (OPMYIHMPOBKH 3a7addl K e€ anreOpanmyeckoill Moaenu ¢
MOMOUIBI0 COCTAaBJICHWs YpaBHEHUS WJIM CHUCTEMBbl YpaBHEHMI, HWHTEpIpETUPOBAaTh B
COOTBETCTBUHU C KOHTEKCTOM 33/1a4H NOJY4YeHHbINH pe3ybTar.

IIprMeHATh CBOICTBA YHUCIIOBBIX HEPABEHCTB JIS1 CPABHEHMSI, OLIEHKH, PeLIaTh JINHEHHBIC
HEPaBEHCTBA C OIHON NEPEeMEHHOW M MX CHCTEMBI, NaBaTh TIpadUUYeCcKy0 WIIIOCTPALHIO
MHO>KECTBa PeLIEeHUI HEpABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

I[TonumaTe W UCHONB30BaTh (PYHKUHMOHANbHBIE TIOHITHS W S3bIK  (TEPMHHBI,
CHUMBOJIMUECKHE OOO3HAYEHUs1), ONMpeneNATh 3Ha4eHHe (PYHKUUU TO 3HAUYEHUIO apryMEHTa,
OTIpENENATh CBOMCTBA (PYHKIIUH 110 €€ rpaduKy.

CtpouTts rpaduku 3J€MEeHTapHBIX (PYHKIUHA BHIA:

y =k/x, y=x2, y=x3,y = |x|, y = VX, ONHCHIBaTH CBOHCTBA YHCIOBOH (DYHKLHH 110 &
rpaduxy.

K koHimy oOydyenumss B 9 kJjacce OOYYArOIIWICS TMOJNYYUT CIEAYIOIIHUE TMPEAMETHbBIE
pe3yJbTaThI:

Yucsia v BEIYHCICHHS

CpaBHUBATh U yNOPAAOUYNUBATH PallMOHANBHbIE U UPPALMOHAIbHBIE YHCIIA.

BeinonHaTh apudmMeTrniyeckue NeHCTBUS C PALIMOHAIBHBIME YHCJIAMH, COU€Tast YCTHbIC U
MUCHMEHHBIE IPUEMBI, BBITIOJHSTH BEIYUCIEHHSI ¢ HPPALUMOHATBHBIMH YHCIAMH.

HaxoauTh 3HaueHUs CTeneHel ¢ LeNbIMH MOKA3aTesIMU U KOPHEH, BBIYHCISITh 3HAUCHUS
YHCIIOBBIX BBIPAKEHUH.

OxpyrasiTe NEHCTBUTENBHBIE YWCHA, BBINOJHATH NPUKUAKY pPE3yJbTaTa BBIYHCICHHIH,
OLIEHKY YHMCJIOBBIX BBIPAKEHUI.

YpaBHEHHS M HEPABEHCTBA

Pemarpy nuHelfiHbIE W KBaIpaTHbIE YyPaBHEHMs, YPABHEHUs, CBOIIIIMECS K HUM,
npocTeine ApoOHO-PALNOHAIbHbIE YPaBHEHHUSI.

Pemars cucremMbl IBYX JIMHEHHBIX YPaBHEHUH C OBYMs NMEPEMEHHBIMU U CHCTEMBI JBYX
ypaBHEHHH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBIISIETCS JINHEHHBIM.

Pemarp TekcTOBBIE 3amauu  anredOpanmyuecKuM CrocoOOM C€ TOMOIIBIO COCTaBJICHUS
yYPaBHEHHsI HJIH CUCTEMBI JIByX YPAaBHEHHUH C ABYMS NIEPEMEHHBIMH.

IIpoBoauThs mpoCTENIINE UCCIENOBAHNS YPABHEHUN U CUCTEM YPABHEHUI, B TOM YHUCJIE C
npUMeHeHHeM TrpaduuecKux MpencTaBieHni (yCTaHAaBJIMBAaTb, HMEET JIM YpPaBHEHUE WU
cHCTE€Ma YPaBHEHUI pPeIleHus], €CIIi UIMEET, TO CKOJIbKO, B ITpoUee).

Pemarps nuHelHbIE HEpPaBEHCTBA, KBAAPATHbIE HEPABEHCTBA, H300paXkaTh peLICHHE
HEPaBEHCTB Ha YHMCJIOBOM MPsIMOM, 3alHUChIBATh PELIEHUE C IOMOLIBIO CHMBOJIOB.

Pemwate cucreMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPAaBEHCTB, BKIIIOYAIOLINE
KBaJpaTHOE HEPaBEHCTBO, M300pa’kaTh pelleHHe CHUCTEMbl HEPABEHCTB HA YHCJIOBOW IPSMOW,
3aIMChIBATh PELIEHUE C TOMOLIBIO CUMBOJIOB.

Hcnonp3oBaTh HEpaBEHCTBA MPU PELIEHUH PA3JIMYHbIX 3a7au.

DyHKUUH

PacnosHaBath (yHKUMH U3y4eHHBIX BUOB. [I0Ka3bIBaTh CXEMATHUECKH PACTIONOKEHUE HA

KOOPAWHATHOH TUIOCKOCTH rpadukoB PyHKIMHA BUA: ¥ = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, y=x3, y=1x y = |x|, B 3aBUCHMOCTH OT 3HaueHHi1 K03(Q(UIINEHTOB, OMUCHIBATE CBOMCTBA

byHKUMHA.



Ctpouth 1 m300pakaTh CXeMaTU4YeCKU TpapuKH KBAAPATHUHBIX (DYHKIHIA, OIUCHIBATH
CBOCTBa KBaAPATHYHBIX (PYHKIUH MO UX Tpaduram.

PacnosHaBate  kBazpaTuuHyr0 ~(QyHKUMIO 10  (opmyie, TPUBOAUTH TNPHUMEPHI
KBaZPaTHYHBIX (PYHKIUI U3 peabHON KU3HHU, (PU3UKH, TEOMETPHUHL.

YucnoBble MOCTeI0BATEIHLHOCTH H MPOrPecCH

Pacno3HaBaTh apudMeTHIECKyr0 U T€OMETPHUYECKYIO MPOrPECCHH MPHU Pa3HbIX crocodax
3a/IaHMsL.

BBINONMHATE BBIUMCIIEHUS] C UCIOJNB30BaHHEM (OPMYN N-rO wWieHa apupMeTHdeckodl u
F€OMETPUUYECKON MPOrpeCcCuii, CyMMBI IEPBBIX N YJICHOB.

H300paxkarh 4iieHbl MOCIEA0BATENILHOCTH TOUKAMHU Ha KOOPIUHATHOM MJIOCKOCTH.

Pemarp 3amaun, CBA3aHHBIE C YHCIOBBIMH ITOCIIENOBATEIBHOCTSIME, B TOM HYHCIIE 3a7a4d
U3 peasIbHOM JKU3HH (C MCIONb30BAHUEM KAJTbKYJIATOPA, HU(POBBIX TEXHOJOTHIA).



TEMATUYECKOE INMNJ1IAHMPOBAHWE
7 KJTACC

KonnyectBo 4yacoB
HanmeHoBaHWe pasfesioB 1 TeM

Ne
e n/n NpOrpamMMb| Bcero KoHTposibHble  [NpakTnyeckume
paboTbl paboThbl

Uuncna u BblumucneHus. PaLMoHabHble o5 1
yucna

Anrebpanyeckune BblipaXkKeHUs 27 1
YpaBHeHUs N HepaBeHCTBa 20 1
KoopaunHatbl 1 rpagmkun. ®yHKUUK 24 1
MoBTOpeHME 1 0606LLEHNE 6 1

OBLEE KOJIMYECTBO YACOB MO NPOIrPAMME 102 5 0

ONeKTPOHHbIE

(unbposble)
obpasoBaTesibHble

pecypchbl

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

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

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

bubnuoteka LIOK
httos://m.edsoo.ru/7f415b90

bubnunoteka LIOK
httos://m.edsoo.ru/7f415b90


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

8 K/TACC

Ne n/n

10

HanmeHoBaHMe pa3fenoB N Tem
nporpamMmb|

Uucna 1 BblumcnieHus. KeagpaTHble KOpPHY

Uuncna u BblumcneHnsa. CTeneHb C Lesbim
nokKasaTtenem

Anre6panyeckne BbIpaKeHNS.
KBagpaTHbIi1 TPEXUNEH

Anrebpanyeckue BbIpaKeHNUS.
Anrebpanyeckas apobb

YpaBHeHUA N HepaBeHCTBa. KBagpaTHble
ypaBHEHUSA

YpaBHEHNSA 1 HepaBeHCTBa. CUCTEMbI
ypaBHeHWI

YpaBHeHUA 1 HepaBeHCTBa. HepaBeHCTBa
®yHKUMU. OCHOBHbIE NOHATUSA
@yHKUMK. Yncnosble GyHKLMN

MoBTOpeHME 1 0606LLEHNE

OBLLEE KOJIMYECTBO YACOB MO NPOIrPAMME

KonnyecTtso 4yacos

Bcero

102

KOHTpO/bHbIE
paboTbl

[NpakTnyeckune
paboThbl

ONeKTPOHHbIE

(undppoBble)
obpasoBaTe/ibHble

pecypchbl

bubnuoteka LIOK
httDs://m.edsoo.ru/7f417af8

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

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

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

bnénmnoteka LLOK
httos://m.edsoo.ru/7f417af8

bubnuoteka LIOK
httos://m.edsoo.ru/7f417af8

bubnunoteka LIOK
httos://m.edsoo.ru/7f417af8
Bnbnnoteka LLOK
httos://m.edsoo.ru/7f417af8
bubnunoteka LIOK
httos://m.edsoo.ru/7f417af8

bubnuoteka LIOK
httos://m.edsoo.ru/7f417af8


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

9 K/TACC

Ne n/n

OBLEE KOJIMYECTBO YACOB M0 NPOIrPAMME

HanmeHoBaHMe pa3fenoB N Tem
nporpamMmb|

Uuncna 1 BblYMCNEHNS. ,ﬂ,el\/'ICTBI/ITe}'IbeIe
yncna

YpaBHEHUA N HepaBEHCTBA. Y paBHEHNSA C
OHOW NepemeHHO

YpaBHeHUA 1 HepaBeHCTBa. CHUCTEMbI
yPaBHEHNIA

YpaBHeHUs N HepaBeHCTBa. HepaBeHCTBa
dyHKUMN

Uuncnosble nocnefoBaTe/IbHOCTH

MoBTOpeHne, 0606LLEHE, CUCTEMATM3ALINS

3HaHW

KonnyecTtso 4yacos

Bcero

14

14

16

16

102

KOHTpO/IbHbIE
paboTbl

[NpakTnyeckune
paboThbl

ONeKTPOHHbIE

(undppoBble)
obpasoBaTe/ibHble

pecypchbl

bnbnnoteka LLOK
httDs://m.edso0.ru/7f419d08

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

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

bnénnoteka LLOK
httos://m.edsoo.ru/7f419d08

bubnuoteka LIOK
httos://m.edsoo.ru/7f419d08

bnénnoteka LLOK
httos://m.edsoo.ru/7f419d08

bnénnoteka LLOK
httos://m.edsoo.ru/7f419d08


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

YYEBHO-METOONYECKOE OBECITEHEHUVE OBPA3SOBATEJIbBHOI O NMPOLIECCA
OBASATEJIbHbIE YUEBHbIE MATEPUVAJIbI AJTA YUHEHUKA

CocTas YMK «Anrebpa» ana 7-9 Knaccos:

- YuebHukun. Anrebpa. 7, 8, 9 knaccbl. ABTOpbl: Makapblyes KO.H., MuHatok H.I'., Hewkos K.W., Cysoposa C.b.
- Y4ebHOe nocobre. DnemMeHTbl CTaTUCTUKM U TEOPUN BEPOATHOCTEN. 7-9 Knaccbl. ABTopbl: MakapbiueB HO. H., MuHatok H. T.
- Pabouwe TeTpaau. 7, 8 knaccbl. ABTopbl: MuHAtok H.I™., LLnbikosa N.C.

- Anpaktueckne matepuanbl. 7, 8, 9 knacchbl. ABTopbl: 3BaBud J1.U., KysHeuosa J1.B., CyBoposa C.B. (7 knacc); )Koxos B./., Makapblves
FO.H., MuHatok H.I'. (8 knacc); Makapbides FO.H., MuHatok H.I"., KpalHeBa J1.6. (9 knacc).

- DNeKTPOHHOE NpunoxeHne. Anrebpa. 7 knacc. AsTop: Makapbiues HO.H.

METOONYECKUME MATEPUVAJIbI NA YUNTENA

- YuebHukun. Anrebpa. 7, 8, 9 knaccbl. ABTOpbl: Makapblyes HO.H., MuHatok H.I™., Hewkos K.W., Cysoposa C.b.

- DNeKTPOHHOe NpunoxeHne. Anrebpa. 7 knacc. AsTop: Makapbiues HO.H.

- Ypoku anrebpbl. KHura gna yuntens. 7,8,9 knaccol. ABTopbl: XKoxos B.W., KpaiiHesa J1.b. (7, 9 knacchbl); XKoxos B.W., KapTtawesa I'.[. (8
Knacc).

- N3yueHwne anrebpsbl. 7-9 knaccel. KHura gng yuntens. Astop: Makapbiyes HO. H.
- Pabouve nporpammsl. 7-9 knaccbl. ABTOp: MuHAatoK H.I".

- Paboune nporpammbl. 7-9 Knaccbl. ABTOp: ByTy308 B.®.

LNDPOBbLIE OBPA3SOBATEJIbHbIE PECYPCbI 1 PECYPCbl CETU MHTEPHET

Bubnunoteka LIOK https://r.edsoo.ru/7f44551


https://rn.edsoo.ru/7f44551

