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HOACHUTEJBHASA 3AIINCKA

Anrebpa sBIsSETCS OJHUM U3 OIOPHBIX KypCOB OCHOBHOIO OOILEro
o0Opa3oBaHUs: OHa 00ECTIEUMBAET U3YUEHHE APYTUX ITUCLUUILIIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO MJis
IPOAOKEHUs 00pa30BaHUs U B MOBCEAHEBHOM *U3HU. Pa3BuTHe y oOyuaromuxcs
Hay4YHBIX MPEJCTABIECHUNH O IMPOUCXOXKACHUM U CYLUIHOCTU aJreOpandeckux
abcTpakiuii, cnoco0e OTpakeHHsI MaTeMaTUYECKON HAYKOW SIBJIEHUN U MPOLECCOB
B MpUpPOAEC W OOIIECTBE, POJIU MaTEeMaTHYECKOTO MOJCIHPOBAHHS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
U Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX JJIsl aJaNnTaldyd B COBPEMEHHOM LU(POBOM
obmectBe. M3ydyeHue anreOpbl oOecleuMBaeT pa3BUTHE YMEHMsI HaOJIO/aTh,
CpaBHHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHS M BBIBOBI,
dopmynupoBath yTBepkAeHUsI. OCBOEHUE Kypca anredpbl 00ecreunBaeT pa3BUTHE
JOTMYECKOT0 MBIIUICHUS OOYyYarolIMXCsi: OHM HCHOJB3YIOT JACIyKTUBHBIE U
WHIYKTUBHBIE pacCyXIeHusl, 0000IIeHNe 1 KOHKPETH3AIHNI0, abcTparnpoBaHue u
anajgoruto. OOydeHwe  anreOpe  MOpeAnojiaraeT  3HAUYUTENBHBIM  00BEM
CaMOCTOSITENIbHOM ~ NIeATEIBHOCTH OOYyYaIoIIUXCsl, IO3TOMY CaMOCTOATEIbHOE
pelleHre 3a1a4 SBJSETCS peain3aueil 1esaTeIbHOCTHOrO MPUHIINIA 00y4YEHHUS.

B crpykrype mporpaMMbl y4eOHOro kKypca «Airedpa» s OCHOBHOIO
o01mero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COACPKATEIbHO-METOIMYECKIE
auHAA: «Yucna U BRIYHCICHUSY, «ANreOpandeckue BhIpAKEHUD», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiun». Kaxgas U3 3THX colepiKaTeabHO-METOIUYECKIX
JVHUNA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJCHCTBYS €
IpYTMMH €ro JMHHUAMH. B Xone wu3yueHuss yuyeOHOro Kypca oOydaroImmMmcs
PUXOJIUTCS JIOTHUECKH PACCYXKIaTh, MCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
sa3bIK. B CBsI3M ¢ 3TUM B mporpaMmy ydeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiax
MaTeMaTHYeCKOTro 00pa3oBaHMs U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00YyYarOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro s3bika. CoaepkaTelnbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTro Kypca «Anredpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxanve auHMM «Yuclia W BBIYUCICHUS» CIY>KUT OCHOBOW JJis
JaJIbHEHIIET0 U3YUYEHHUs] MAaTEMAaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroLIUXCs
JOTHYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS TOJIH30BATHCS aJTOpPUTMaMU, a
TaKXXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATHSA O YMCIIE HAa yPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBS3aHO C pALMOHAIBHBIMU M HPpalMOHAIbHBIMU YHCIaMHU, (OPMUPOBAHHUEM



NPEACTAaBICHU O JACHCTBUTEIBHOM 4YHCIE. 3aBEpPUICHHWE OCBOCHHUSI YHCIOBOMU
JIMHUU OTHECEHO K CpeiHeEMY 0011eMy 00pa30BaHMUIO.

Copnepxanue IByX anreOpandecKkux JIMHUN — « AITeOpanyecKue BhIPAKCHUS
U «YpaBHEHHsI U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO y OOYUaIOIIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOJAMMOTro /i PEelIeHUs 3aJad MaTeMAaTHKH,
CMEXKHBIX TMPEIMETOB U IPAKTUKO-OPUEHTHUPOBAHHBIX 3agady. Ha ypoBHe
OCHOBHOro 001iero o0Opa3oBaHusl Y4eOHBIM MaTepuan TpPYIHIUPYETCS BOKPYT
palMOHAIBHBIX BhIpaXKEHUH. AllreOpa JEMOHCTPUPYET 3HAUEHUE MAaTEMAaTUKH Kak
A3bIKa JUISI TOCTPOEHHS MAaTEMaTUYECKUX MOJENEel, ONMCaHUs IPOLIECCOB H
SBJICHUM peanbHOTO Mupa. B 3amaun oOydeHust anreOpe BXOIAT Takke
JanbHeilee pa3BUTHE AJNTOPUTMUYECKOTO MBIIUICHUSA, HE0O0XO0AUMOro, B
YacTHOCTH, MJI1 OCBOEHHMS Kypca HWH(MOPMATUKHU, W OBJAJEHUE HaBbIKaMU
JNEAYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBaHue CUMBOJBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOpaKeHHUs, CHOCOOHOCTEH K MAaTeMaTHYECKOMY TBOPUYECTRY.

Conepsxanue GyHKIMOHATHHO-TPAQUUECKON JIMHUY HAIEJICHO Ha MOJyYeHHE
oOy4JaronMMucs 3HaHu 0 (PYHKIMSAX Kak Ba)KHEHIIeH MareMaTuuecKol Mojenu
JUISL OITMCAHUsSL M UCCIEAOBaHMUsS pa3HOOOPa3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u obmecTtBe. M3ydyenne marepuana crocoOCTBYET Pa3BUTHIO Y OOYyYaromIuXcs
YMEHHSI UCTIOIb30BaTh Pa3IMUHbIE BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIEC, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKIaI B (POpMHUPOBAHUE
IPEICTAaBICHUN O POJIM MAaTEeMAaTUKU B PA3BUTHH LIMBUIIM3ALUU U KYJIbTYPHI.

CornacHo ydeOHOMY IUlaHy B 7-9 kJjaccax wH3ydaeTcsi y4eOHBIM Kypc
«AureOpa», KOTOpBI BKIIOYAET CIEAYIOIIHE OCHOBHBIE pa3/eiibl COJEP KAHMS:
«Yucna ¥ BBUHUCICHUA», «ANreOpanueckue BBIPAKECHUS», «YpaBHEHUS U
HEpaBEeHCTBa», «DyHKIUNY.

Ha uzyuenue yuebHoro kypca «Anredpa» orsogutcs 306 yacoB: B 7 kiacce
— 102 gaca (3 ygaca B Hemeno), B 8 kimacce — 102 gaca (3 yaca B Heaemno), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COJEPXAHUME OBYUYEHUA
7 KJIACC

Yuciia 1 BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, NEPEXO0]l OT OJHOU (OPMBI 3aIHUCH
npobeit k apyroit. IloHsaTHe panMOHAIBHOrO 4YHCJIA, 3allCh, CpPaBHCHHE,
yHOPSA0UMBAHUE  PALMOHAIBHBIX  4Yuced. Apudmernuyeckue JEHCTBUS C
palMOHAIBHBIMYA YMClamMu. PemieHue 3agad U3 peaJbHOM NMPAKTUKHA HA 4YacTH, HA
TpoOu.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTelieM: ONpeJeeHue, MpeoOpa3oBaHHe
BBIPQXKEHHUI Ha OCHOBE OIpE/IEICHHUs], 3aUCh 00NbIIMX yucesn. [IponenTsl, 3anuce
IPOLEHTOB B BHUJIE ApOoOU U ApoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIE 33aJjaul Ha
IIPOLIEHTHI, PEIIEHUE 3a7a4 U3 PEATbHON IPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PA3J0KEHHE HA  MHOXHUTEIU
HaTypaJIbHBIX YUCEI.

PeanbHble  3aBUCMMOCTH, B TOM  4YHcie TMpsMas U oOpaTHas
IPONOPLUHUOHAIIBHOCTH.

AuredpanvecKkue BhIPaKeHUA

[lepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycTuMBbIe
3Ha4YeHUs NepeMeHHbIX. [IpencraBnenre 3aBUCUMOCTH MEXKYy BEJIMYMHAMU B BUJIE
(dopmyiibl. Berunciienus no gpopmynam. IlpeodpazoBanue OyKBEHHBIX BbIpaXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, MpaBWiIa MpPeoOpa3oBaHUs CyMM U
POU3BEIAECHUM, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX ClaraeMblX.

CBolicTBa CTENEHH C HATYPAJIBHBIM ITOKA3aTEJIEM.

OpnHounensl 1 MHOrowieHsl. Crenenb MHorouneHa. Cio)keHue, BbIYUTAHUE,
YMHOKEHHE MHOTIOWICHOB. @OpMyIlbl COKPAIIEHHOIO YMHOMKEHHSA: KBaJpar
CyMMBI M KBajpaT pasHocTu. Popmysia pa3HOCTH KBaaparoB. Pazmoxenue
MHOT'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, IpaBuUjia MpeoOpa3oBaHUS YypaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JIuHelHOEe ypaBHEHME C OJHOM NEPEMEHHOW, YUCIO KOPHEH JIMHEWHOTO
YPaBHEHUS, pEUICHUE JIMHEWHbIX ypaBHEeHUH. CocCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. PeneHne TeKCTOBBIX 3a/1a4 C IOMOILbIO YPaBHEHUM.

JIuneliHOEe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JVMHENHBIX YpPaBHEHUU C JBYMs IIEpeMEHHbIMU. PemeHue cucreM ypaBHEHHU
Ccoco0OM MOACTAaHOBKU. IIpumepbl peleHuss TEKCTOBBIX 3alady C IOMOIIbIO
CUCTEM YPaBHECHUM.

DOyHKIUHA



Koopannara Toukn Ha npsMoi. HucnoBbeie npoMexyTKU. PaccrosHue mexay
JIBYMSI TOUKaMHU KOOPJUHATHOU MPSMOH.

[IpsamoyronbHas cucteMa KoopauHat, ocu Ox u Oy. Abciucca U opanHaTa
TOYKH Ha KOOPAMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMHU.
Urenne rpaduxoB peanbHbIXx 3aBucumoctei. [lonstue dynkuun. [paduk
¢bynkuuu. CoiictBa hyukuuii. JIunelinas gynkuus, e€ rpaduk. ['padux Gynkimm
y = |x|. I'paduueckoe pemieHre JIMHEWHBIX YpPaBHEHHUW W CHUCTEM JIMHEHHBIX
YPaBHEHH.

8 KVIACC

Yucia 1 BIYMCICHUSA

KBagpatueiii kopenb u3 uncina. [loHarue o0 uppanMoHAIHLHOM YHCIIE.
JlecsTuaabie TPUOTMKEHUST HpPAITMOHAIBHBIX yucen. CBoicTBa apuMEeTHIECKIX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaXKEHUMN
Y BBIYUCIICHUSAM. [[€MCTBUTEIBLHBIE YUCIIA.

CreneHsb ¢ 1EbIM MOKa3zaTesieM U €€ cpoiicTBa. CTaHgapTHAs 3aMUCh YUCIIA.

AsreOpandecKkue BbIPAKEHUS

KBamparneii  TpéxwieH, paslIo)KEHUE KBAJAPATHOTO TPEXUJIEHA Ha
MHOHTENH.

Anrebpanyeckass npoOb. OCHOBHOE CBOMCTBO anreOpanueckoil IpoOHu.
CrnoxeHue, BbIYUTAHHE, YMHOXEHHE, [ICJICHHE alreOpandeckux ApoOer.
PanmonanbHbIe BRIpXKEHUS U UX TTpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmylia KOpHEM KBaJApaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHNM, CBOIAIIMXCS K JIMHEWHBIM U KBaJIPATHBIM.
[Ipocreitmue qpoOHO-parMOHANTBHBIC YPaBHEHUSI.

I'paduaeckas nHTEpIpETaNHsl YPABHEHHUMN C ABYMS MIEPEMEHHBIMU U CHUCTEM
JIMHEWHBIX YPAaBHEHHU C JBYMsS IIepeMEHHbIMHU. lIpumepsl pemieHus cucrem
HEJIMHENHBIX YPABHEHUH C JIByMS IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 anredpandecKuM CIocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OHON NEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucrteMbl JIMHEHHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOM.

DOyHKIUU

[Touatune ¢ynkuuu. OOMacTh ONpEACTICHUS W MHOXKECTBO 3HAUYCHUI
¢ynkuun. CnocoObl 3a1aHus QyHKIUH.

I'padux dynkuuu. Yrenue cBoiicTB (yHkuuu no e€ rpaduky. [Ipumepst
rpad@uKoB QYyHKIMMI, OTPAKAIOIMIUX PEATIbHBIE TPOILECCHI.



OYHKIMK, OINHUCHIBAIOIINE TPSIMYI0 M OOpaTHYIO MPOIMOPIHMOHAIBHBIC
3aBUCHMOCTH, uX rpadukn. OyHkuun y = x2, y = x3, y = \Vx, y=|x|. ['paduueckoe
pEILICHUE YPaBHEHUN U CUCTEM YPABHECHUM.

9 KIIACC

Yucaa 1 BIYMCICHUSA

PanmonansHbie yucia, uppalvoHaIbHbIE YUCIIA, KOHEYHBIE U OECKOHEUHbIE
JeCATUYHbIC ApoOU. MHOXKECTBO NEUCTBUTEIBHBIX YUCEN, ICUCTBUTEIbHbBIC YHUCIIA
KaKk OECKOHEUHbIE JAECSATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK1y MHO>KECTBOM JEHCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MPAMOM.

CpaBHEHHME JICWCTBUTENBHBIX YHCEN, apuPMETUYECKUE JIEUCTBHUS C
NENCTBUTEIbHBIMU YUCIAMHU.

PazMepbl 0OBEKTOB OKPYKAIOIIETO0 MHUpPa, JJIUTEIBHOCTh IPOIIECCOB B
OKpY>KaroIeM MUpE.

[TpubmmkéHHOE 3HAYCHUE BEIIMYMHBI, TOYHOCTh MpuOImKeHus. OKpyTieHne
yucell. [Ipuknaka u oleHka pe3yabTaToB BBIUYNCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIunenHoe ypaBHeHue. PelieHre ypaBHEHUN, CBOASAIMXCS K JUHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHUH, CBOASIINUXCS K KBAJIPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl penieHns ypaBHEHUM TPETbENM W YETBEPTOU
CTEIEHEN pa3I0KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-paliMoOHANBHBIX ypaBHEHUH. PerieHue TEKCTOBBIX 3aja4
anreOpanyecKkuM METOJIOM.

VYpaBHeHue ¢ IByMsl IEPEMEHHBIMU U €ro rpaduk. PemieHue cucteM IBYX
JIMHEVHBIX YPABHEHUH C IByMs IIEPEMEHHBIMHU. PellieHne CUCTEM JIByX YPaBHEHUH,
OJIHO M3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpoil creneHu. [‘paduueckas
WHTEPHIPETALUS CUCTEMBI YPABHEHUN C JIByMs IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1au anreOpandyecKkuM CocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne MHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOU. Pemenne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHOW. KBaagpaTHele HepaBEeHCTBA.
I'paduueckass uHTEpHpeTalsi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMMU.

DOyHKIUHA

KBampatnunas ¢yskius, e€ rpapuk u cBoiictBa. [lapaGoma, KoopAMHATHI
BEPUIMHBI TapadoJIbl, 0OCb CUMMETPHUHU MapaloIbl.

Ipadukn byskmmit: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x| , 1 ux
CBOMCTBA.

YucsioBbIE MOC/IEI0BATEILHOCTH U IPOrPeCcCUm



[TonsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIEHOBATEIBHOCTH
pEKyppeHTHOH hopmyoi u popmyIoit n-ro wieHa.

Apudpmernueckass U reoMerpuueckas mnporpeccud. @opMyibl n-ro 4jeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX 71 YJIEHOB.

N300paxxeHne wieHOB apU(PMETUYECKOM M T€OMETPUUYECKOM Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIA U DKCIIOHEHUHUAJIBHBIA POCT.
Ci1o>xHBIE ITPOLICHTHI.

IINTAHUPYEMBIE  PE3YJIbTATbBI OCBOEHHA  ITPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHMSI MpOrpaMMbl Yy4yeOHOro Kypca
«AnreOpa» XapaKTepU3yHOTCs:

1) marpuoTHyecKoe BOCIMTAHHE:

IPOSIBIEHWEM HMHTEpeca K TMPONUIOMY M  HACTOSUIEMY POCCHUHCKOU
MaTEMaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MaTEMAaTUKOB M POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cdepax;

2) rpakIaHCKOe M TyXOBHO-HPABCTBCHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakIaHUHA U PEATM3ALUU €TI0
npaB, MpPEJICTaBICHHMEM O MAaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMuYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp IpaKIaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C NPaKTUYECKUM MPUMEHEHHEM JOCTMKEHUN HayKH, OCO3HAHHMEM Ba)XHOCTHU
MOPAJILHO-3TUYECKUX TPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Y4YaCTHE€ B PpEIICHUU IPAKTUYECKUX 3aaad
MaTeMaTU4YECKOW HAIPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOIO
o0pa3oBaHMs HAa MPOTSHKEHUM BCEH >KM3HU I YCHEUTHOW MpO(ecCHOHAIbHOU
JESITeIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBbHOMY M  3CTETHUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/lay, PELICHWH, pacCyXIEeHUH, YMEHHIO BHJIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:



OpUEHTAallMEed B JIEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlecTBa, MOHMMAHMEM MAaTEMATHYECKOW HAyKdM Kak c(epbl 4YeloBEeYeCKOu
NEeSATENbHOCTH, TANOB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHS LIUBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMAaTHYECKOW KyJIbTYpPOH KaK CpeICTBOM
MO3HAHUSA MHpPA, OBJIAJICHUEM IMPOCTEUIIMMHU HaBBIKAMHU HCCIIEI0BATEIHCKON
NEeSTENbHOCTH;

6) ¢usuyeckoe BoOcnUTAHHME, (POPMHMPOBAHHE KYJBTYPbI 310POBbSI H
3MOLMOHAJIBHOIO 0J1arONOJTyYHUs:

TOTOBHOCTBIO IIPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HMHTEpPECaX CBOETO
3I0pOBbs, BEACHHS  3JA0pOBOro  oOpa3a JKM3HU  (3J0pOBOE  IHUTAHHUE,
cOQIaHCUPOBAHHBIN pPEXUM 3aHATHUH M OTAbIXa, perysipHas (usnveckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBblKa pedIEKCUU, MPU3HAHUEM CBOETO
paBa Ha OIMOKY M TAKOTr'O K€ IpaBa Jpyroro 4eJoBeKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHNE:

OpUEHTallel Ha MPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUW JUIsl pelIeHus 3a/1a4y
B 00JJaCTM COXPaHHOCTH OKpY>KaroIIell cpeapl, IJIAHUPOBAHHUS MOCTYNKOB U
OLICHKM HMX BO3MOXHBIX MOCIEACTBUH I OKPY>KAIOIIEH cpeapl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa KOJOTHYECKUX MPOoOJIeM U IMyTel UX peleHus;

8) aganTanus K M3MEHSIOUMIUMCS YCJOBUSM COUMAJIbHOW M NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHHME YUUThCA y OPYIHX JIojed, NmpuoOpeTarb B COBMECTHOW AESTEIbHOCTU
HOBBIC 3HAHUS, HABBIKMA U KOMIIETEHIIUU U3 OIbITA IPYTHUX;

HEOOXOIUMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAaHWM, B TOM YHUCIE
(GopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJIECHUSAX, B TOM YHUCIE
paHee HEW3BECTHBIX, OCO3HaBaThb JeGUUUTHl COOCTBEHHBIX 3HAHUU H
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIHMA KOHTPMEp, KOPPEKTUPOBATH
IpUHUMaeMble pElIeHUs U JACUCTBUA, (OPMYIHUPOBATH M OICHUBATh PHUCKU U
HOCIEACTBUSL, (POPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aeiicTBMs:
e BBUIBJISITh U XapaKTE€PU30BAThH CYIIECTBEHHBIC NMPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHUNW MEXIY MOHATHSAMHU, (HOPMYIUPOBATH



ONpEeNeNeHUs] IOHATHW, YCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJIacCU(UKALMU, OCHOBAaHUS A OOOOIIEHHS U CpaBHEHUS, KpUTEpUU
IIPOBOJAMMOTO aHAJIN3a;

BOCIIpUHUMATh, (QOPMYJTUPOBaTH U  NPeoOpa30OBBIBATh  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIE, €IUHUYHBbIE, YacCTHbIE M 0OIIue,
YCIIOBHBIE;

BBISIBISIT ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTUBOpeursi B (aKkTax, AAHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
npeiaratb  KpUTEpUM Uil BBIABIEHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX W
VHJYKTUBHBIX YMO3aKIOUYEHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;
pa30OupaTh 10Ka3aTeNbCTBA MATEMATUUYECKUX YTBEPXKICHUN (MPSIMBbIE U OT
IPOTHUBHOIO), MPOBOJHUTH CAMOCTOATEIBHO HECIOKHBIE JT0Ka3aTelIbCTBA
MaTeMaTHYecKux (aKkToB, BBICTpaMBaTh apryMEHTallMI0, MPUBOAMUTH
IPUMEpPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BBIOMpATh crnoco0 pemieHus yuyeOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peUIeHUs, BbHIOMpaTh HaubOonee MNOAXOAAMIMI € Y4ETOM
CaMOCTOATEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBarejLbCKue 1eHCTBUSA:

UCTIONb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT TO3HAHMUS,
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, MpodiIemy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JaHHOe, (OpPMHUPOBATH
TUIOTE3Y, apIyMEHTHUPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIH
AKCIIEPUMEHT,  HEOOJbIIOE  HCCIEJOBAaHUE IO  YCTAHOBJICHUIO
OCOOCHHOCTEHI MAaTEeMaTHYECKOT0 OOBCEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXIy COOO0M;

CaMOCTOSTENIbHO (OPMYITHPOBATH 0OOOIICHHS U BBHIBOBI MO pe3yjIbTaTam
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTrHO3UPOBAaTh BO3MOXKHOE Pa3BUTUE MPOLECCA, a TAKKE BBIABUIAThH
NPEIONI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undpopmaumeii:

BBISIBJISITh HEJIOCTATOYHOCTh M HW30BITOYHOCTh HWH(OpMAIMM, JTaHHBIX,
HEOOXOIUMBIX JJISI PEILICHUS 3a]1auu;

BBIOWpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uHGOPMAITUIO Pa3IUYHBIX BUIOB U (OPM IPEICTABICHNUS,



BbIOMpaTh (opMy TMpeACTaBiICHUS HWH(POpMAIMM U HWILTIOCTPUPOBATH
peliaemMble 3a/layd  CXeMaMH, JIuarpaMMaMmH, WHOW rpadukod u HX
KOMOHWHAILMSIMHU;

OIICHUBATh HAA&KHOCTh HH(POpPMAIUK TIO KPUTEPHSIM, TMPEITOKEHHBIM
y4HuTeNeM WIH CHOPMYITHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUA:

BOCIIpUHUMATh W (HOPMYIUpPOBaTh CYXKJACHUS B COOTBETCTBUU C
YCJIOBUSIMH U HEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCbMEHHBIX TEKCTaX, /IaBaTh MOSICHEHUS MO
XOJly pelIeHus 3aa4l, KOMMEHTHUPOBATh MOJIYUYEHHBIN PE3YJIbTaT;

B X0J1€ 00CY>KJIEHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI,
npoOJieMbl, peraeMon 3aJ1auu, BhICKa3bIBaTh UJIEH, HAIIEJICHHBIE Ha TIOUCK
pelIeHHUs], COMOCTABJISTh CBOM CYXKJCHHUS C CYXACHUSMH JPYrUX
YYaCTHUKOB Juajora, OOHapy>KMBaTh pa3iM4Me U CXOACTBO MO3HIIUH, B
KOppeKTHOM popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJadyd,  DKCIEPUMEHTA,
UCCJEIOBAHMs,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YUETOM 3aJ1ay MIPE3CHTAIMU U OCOOCHHOCTEH ay IUTOPUU;
NOHMMAaTh W  WCHOJIb30BaTh  MPEUMYLIECTBA  KOMaHAHOM U
UHIUBUIYaIbHOM pabOThl TpPH PEIIEHWH YYEOHBIX MaTEeMaTHYECKUX
3azay;

NPUHUMATH 1€ COBMECTHOM JESATEIBLHOCTH, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM pabOTHI, paclnpeiensaTh BHIbBI padoT, JOroBapHUBaThCA,
00CY)KJIaTh TIPOIIECC U PE3yabTaT pabOThl, 0000IIaTh MHEHHSI HECKOJIBKHUX
JIIOJIEH;

y4acTBOBaTh B TpPyHnmnoBbIX (opmax paboTsl (0OCyXaeHus, oOMeH
MHEHHUSIMHA, MO3TOBBIE€ IITYPMbl U JIPYTHE), BBINOJHITH CBOIO 4YacThb
paboOTHI U KOOPJIMHUPOBATH CBOU JCHCTBUS C IPYTUMHU WICHAMH KOMaH/IBI,
OIICHMBATh KAa4Y€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUA
Camoopranuszanus:

CaMOCTOATENIBHO COCTAaBJIATh IUIAH, AJITOPUTM PELICHHs 3a1adu (WU €ro
4acTb), BbIOWpaTh CHOCOO peIIeHHs C YYETOM HMMEIOIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBaTb M KOPPEKTUPOBATH
BapUaHThI pEUIEHUI C Y4ETOM HOBOW MH(OpMALUK.

CaMOKOHTpOJ'Ib, AMOIHUOHAJIbHbIN HHTEJLJIEKT:

BIaaCThb criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIA IIpoHecca H
pe3ylibTaTa pCUICHUA MaTEMaTHYECKOM 3aJa4du,



e TNPEABHUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU PELICHUU
3a71a4l, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, HAWICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YJIbTaTa AECATEIIBHOCTU IMOCTABJICHHOW LIEIU
U YCJIOBHSM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHKCHUS 11EJ1H,
HAXOJUTh OIMUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEJMETHBIE PE3YJIBTATBI

K xoHiy oOydenuss B 7 kJacce OOyYaroIIMIiCS TOJMYYHUT CIECAYIOIINE
pEIMETHBIE PE3YJIbTATHI:

Yucia 1 BIYMCICHUSA

BoinonssaTh, coyeTass yCTHbIE M NUChbMEHHbIE MNPUEMBI, apuPMETHUECKUE
JNEUCTBUA C pallMOHAIbHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHHMs] YMCIOBBIX BBIPAKECHUU, MPUMEHSTH pPa3HOOOpa3HbIC
croco0bl U MPUEMBI BBHIYUCICHUS 3HAYEHUN IPOOHBIX BBIPAXKEHUH, COJEprKallinX
OOBIKHOBEHHBIC U JIECSITUYHBIE APOOH.

[lepexoauTth OoT oaHOW (HOpPMBI 3amUCH YUceN K Apyroi (mpeoOpa3oBbIBATh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO APOOB).

CpaBHHBATh M YIIOPSIOYMBATH PALMOHAJIBHBIE YHCIIA.

OKpyrisaTh yucna.

BbINONHATE NPUKUIKY U OLIEHKY pe3yJibTaTa BIYUCICHUH, OLICHKY 3HaYE€HUN
YHUCJIOBBIX BBIPAXKEHUH. BBINOIHATH ACHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
NIOKAa3aTeJIIMH.

[IpuMeHATh  NpU3HAKKM  ACIMMOCTH,  PA3J0XKEHUE HAa  MHOXMTEIU
HATypaJIbHBIX YUCET.

Pemate mpakTUKO-OpHMEHTHPOBAHHBIE 3aJa4yM, CBSI3AHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPHPETUPOBATH
pe3yibTaThl peIIEeHUs 3a1a4 ¢ YYETOM OTPAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaEMbIX OOBEKTOB.

AuredpanvecKkue BbIPaKEeHUA

Hcnonb3oBaTh anreOpanyeckyr0 TEPMHUHOJIOTHIO M CUMBOJIMKY, TPUMEHSThH
e€ B IpoLecce OCBOEHUS y4eOHOro MaTepuara.

Haxomuth 3HayeHHs OyKBEHHBIX BBIPQXKEHMH INpPU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BoimonuaTe  npeoOpa3oBaHUs — LEIOr0  BBIPAXKEHHUS B~ MHOTOWIEH
IpPUBEACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BBINONHATE YyMHOXXKEHHE OJHOWIEHa Ha MHOTOWIEH M MHOIOWIeHa Ha
MHOTOUJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBbI U KBaJIpaTa pa3HOCTH.



OcCy1ecTBIATh Pa3IOKEHUE MHOTOWICHOB HA MHOMHTEIM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXMWTENsS, TPYNIUPOBKH  CIAraeMbiX,
npuMeHeHus1 (OpMyJ COKPAILIEHHOTO YMHOKEHHS.

[IpumeHsATh npeoOpa3oBaHUsl MHOTOUYIEHOB JJI PELIEHUs Pa3IMYHBIX 3a1a4
U3 MaTEMATHKH, CMEXXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEH C HATYpajJbHBIMU IOKA3aTEISIMHU IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHNs U HEpaBeHCTBA

Pemars 1MHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOM, NMPUMEHSs NpaBUia
nepexoaa OT UCXOJHOTIO YPAaBHEHMs K paBHOCWIBHOMY emy. IIpoBepsTh, sBisercs
JIM YUCJIO KOPHEM YPAaBHEHUSI.

[IpumensaTh rpaduueckrie METOIbl PU PEIICHUH JIMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonGupate mnpuMepsbl Map 4YHUCEN, SBIAIOMIUXCS pPEIIeHUEM JMHEHHOro
YPaBHEHHUS C ABYMSI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTU TIpauK JIMHEWHOIO YPaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, MOJIb3YSICh TIpaUKOM, MNPHUBOJIUTH HPUMEPHI pPELICHUs
YpaBHEHHUS.

Pemats cuctemsbl ABYyX JTMHEHHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMU, B TOM
qucIe rpapuiecKu.

CocTraBnsTh W peliaTh JHMHEHMHOE YpaBHEHHUE WJIM CHUCTEMY JIMHEHHBIX
YpPaBHEHUH TIO YCJIOBHUIO 3a/Ja4yd, WHTEPOPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥l [IOJy4YEHHBIN Pe3yJIbTaT.

DOyHKIUHA

N300paxxkath Ha KOOPAMHATHOM MPSMON TOUKH, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, HHTEPBabl, 3aMKCHIBATh YHCIOBBIE MPOMEKYTKHU Ha
anreOpanyecKoMm si3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 3aJlaHHBIM KOOpJWHATaM,
CTpouTh rpaduku TUHEHHBIX QyHKIHN. CTpouTh rpaduk GyHKINH y = |X|.

OnuceiBaTh C MOMONIbIO (YHKIMA HK3BECTHbIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, pPACCTOSHUE, LIE€HA, KOJUYECTBO, CTOHUMOCTD,
IPOU3BOJUTEILHOCTD, BPeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumates rpaduyeckuii cnoco0 MpeACTaBICHUS U aHalU3a HWH(OpMaIuu,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIINIO U3 IPAPUKOB pealibHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K koHiy oOydenuss B 8 kJiacce oOyYarolIMiicsi TMOJYYHUT CIEAYIOIIUE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa 1 BBIYMCICHUA



Hcnonb30BaTh HayajabHbIE MNPEACTABICHUS O MHOXECTBE JICUCTBUTEIBHBIX
YUCeN JUIsl CPAaBHEHMSI, OKPYTJICHUS U BBIYUCICHUN, N300paXkaTh ACHCTBUTEIbHBIC
Yyycila TOYKaMU Ha KOOPAMHATHOM IIPSAMOM.

[IpumensTh TOHSATHE apU(DMETUYECKOTO KBAJIPAaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHH, WCIIOJB3YS TPHU HEOOXOAUMOCTH KAIbKYJSITOP, BBIMOIHSITH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAJpPAaTHBIE KOPHHU, HCIOIb3YS
CBOWCTBA KOPHEH.

Hcnonb3oBaTh 3anucu OONBIIMX M MajlbIX YHUCEN C MOMOLIBIO JIECATUYHBIX
npoOeii u creneneit yucna 10.

AuredpanvecKkue BbIPpaKEeHUA

[IpyuMeHATh MOHSATHE CTENEHUW C LENbIM IOKAa3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKALUX CTETIEHH C LIETBIM MOKa3aTeIeM.

BrInonHATh TOXAECTBEHHBIE MNPeOOpa3OBaHUsl PALMOHAIBHBIX BBIPAKECHUIN
Ha OCHOBE MPaBUJI ACUCTBUIN HAJ MHOTOUJICHAMH U alreOpandecKuMu APOOsIMHU.

PacknanpiBaTh KBaJIpaTHBIA TPEXWIEH HA MHOKHUTEIIH.

[IpumeHnsaTh npeobpa3oBaHus BbIpAXKEHUH JJIs pellICHUs pa3IMYHbIX 3a7a4 U3
MAaTE€MaTHKH, CMEXHBIX MTPEJIMETOB, U3 PEATLHOU MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHenHbIE, KBaJpaTHbIE YPABHEHUS WU PallMOHAJIBHBIC YPaBHEHWS,
CBOJISILLIMECS K HUM, CHCTEMBI IByX YPaBHEHHI C IByMs IEPEMEHHBIMHU.

[IpoBoauTe npocrenmme UCCIeA0BaHUs YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpauiecKuX MpeACcTaBlIeHU (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WM CUCTEMA YPABHEHUW PEUICHHS, €CIM HUMEET, TO CKOJIBKO, U
npouee).

[TepexoauTh OT cioBecHOW (OPMYIMPOBKH 3ajauu K e& anredpanyeckoit
MOJENU C TIOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUU,
WHTEPOPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4H MMOJYYEHHBIN pPE3ybTar.

[IpriMeHsATP CBOMCTBAa YMCIOBBIX HEPABEHCTB JUIsi CPABHEHHUSI, OLICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M MX CUCTEMBI, JaBaTh
rpa@uyuecKkyro HWUIIOCTPALMI0 MHOXKECTBA PEIICHUNW HEpPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKIUA

[TorumaTe U UCMONB30BaTh (PYHKIIMOHAIBHBIC TOHSATUS U SA3BIK (TEPMHHBI,
CUMBOJIMYECKUE O0O03HAUYECHHS), OMpENEisATh 3HAUeHHE (DYHKIMU IO 3HAYCHHIO
apryMeHTa, ONpeAesTh CBOMCTBA GYyHKIUU 10 €€ rpaduKy.

Crpoutsb rpaduku 3J1eMeHTapHbIX (QYHKIMN BUAA:

y = k/ix, y = x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBa YHCIOBON

dbyukiuu 1o e€ rpaduxy.



K xoniy oOydenus B 9 KJjacce 0Oyd4aromuics TMOMYYUT CIEAYIONINE
IIPEAMETHBIE PE3YIbTATHI:

Yucsa v BBIYUCICHUSA

CpaBHMBATh U yHOPSAOYMBATH PAUOHAIBHBIE U HPPALIMOHAIBHBIC YHCIIA.

Breimonssate  apudMeTnyeckue JACUCTBUS €  PAlMOHAIBHBIMU UYHCIAMH,
codyerass YCTHbIE U TIMCbMEHHBIE MPHUEMBI, BBINOJIHATH BBIYUCICHUS C
UppalMOHAIBHBIMU YHUCIIAMU.

Haxonute 3HaueHHsi CTENEeHEW C 1ENbIMUA MOKA3aTeIsIMA W KOPHEH,
BBIYUCIISITh 3HAUEHUSI YUCTOBBIX BBIPAKECHUIA.

OKpyrisTh [E€UCTBUTENbHBIE YHCIIA, BBINOJHATh MPUKUAKY pe3yJibTaTra
BBIYMCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHelHbIE W KBaJpaTHbIE YpPAaBHEHUS, YPaBHEHHS, CBOISIIUECS K
HUM, TIPOCTEHIITNE TPOOHO-PAIIOHATILHBIC YPABHECHHUS.

Pemars cuctembl ABYX JIMHEMHBIX YpaBHEHUW C ABYMS NEPEMEHHBIMU M
CUCTEMBI IBYX YPAaBHEHHUI, B KOTOPBIX OJTHO YPABHEHUE HE SIBISETCS JIMHEHHBIM.

Pemath TekcTOBbIE 3ajayu  aJreOpamndeckuM CIocoOOM C  MOMOIUIBIO
COCTAaBJIEHUS YPABHEHUS WJIK CUCTEMBI IByX YPAaBHEHUH C JBYMS IIEPEMEHHBIMMU.

[IpoBoauTh mpocTenme UCCIEAOBAHUS YPABHEHUM U CUCTEM YPABHECHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHuil (YyCTaHaBIUBaTh, UMEET
JU ypaBHEHUE WM CUCTEMa ypAaBHEHUW PEUICHHS, €CIIM HUMEET, TO CKOJIbKO, U
npouee).

Pemate nuHeliHbIE HEPAaBEHCTBA, KBAJApAaTHBIE HEPABEHCTBA, H300pa)kaTh
pElLICHUE HEPABEHCTB HA YHMCIJIOBOM IPSMOM, 3alMCHIBaTh PELICHUE C MOMOULIBIO
CHUMBOJIOB.

Pemate cuCTEMBl  JMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, U300paxaTh pEIICHUE CUCTEMBbI
HEPABEHCTB HA YHCIIOBOM NPSIMOM, 3alMChIBATh PEUIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELUIEHUU PA3JIMYHbIX 3a]1a4.

DOyHKUUHA

Pacno3naBath (PyHKUIMM U3YYEHHBIX BHAOB. [loka3piBaThb CXeMaTUYECKH

pacnojoKeHnue Ha KOOPAMHATHOM MJIOCKOCTH rpa@uKoB (PYHKIMHA BUaa: y = kx, y
=k +b y=ki y=ax2+bx +c y=x3y=1x y=|x|, B 3aBECHMOCTH OT
3Ha4YE€HUU KO3(PPUIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIUH.

Ctpouth n n3o0paxaTh CXeMaTH4YECKU rpaduKu KBaJAPATUYHBIX (PYHKIUH,
OIMHCHIBATH CBOWCTBA KBAIPATHUHBIX (YHKITUH 1O X rpaduxam.

Pacmo3naBaTh kBagpatnuHyto (QyHKIUIO MO (GopMmyiie, MPUBOIUTH MTPUMEPHI
KBaIPAaTUIHBIX (YHKIUA U3 peaTbHOU KU3HU, PU3UKHU, TCOMETPHH.



YmucsioBbIE MOC/IEI0BATEILHOCTH U IPOrPecCun

Pacnio3naBaTh apu(pMETHUYECKYyl0 U TEOMETPUYECKYI0 MPOrpeccCHd Mpu
pa3HBIX CcrocoOax 3aaHusl.

BpINONHATL BBIUMUCICHHS C  HUCMOJAb30BaHUEM (QOpMyn n-ro ujieHa
apu(pMETHIECKON ¥ TEOMETPUIECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakath ujieHBI MOCIENOBATEILHOCTH TOYKAMH Ha KOOPAMHATHOU
IIJIOCKOCTH.

Pemats 3ajaum, CBSI3aHHBIE C YUCIOBBIMHU TOCJIEIOBATEIHHOCTSIMU, B TOM
YHUCJIE 3a/1a4¥ U3 PEATbHON JKU3HU (C HUCIIOh30BAHUEM KAIbKYJISATOPA, ITU(POBHIX
TEXHOJIOTU).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos D1eKTPOHHbIE
HaumenoBanue
Ne (undpossbie)
pa3aesioB M TeM Kontpoasbnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMpPorpamMmbl padoTbl padoThI
pecypchl
1 Yucna v BEIYHCIICHUS. )5 1 bubnuotexa [JOK
PanmonanbHbie yncia https://m.edsoo.ru/7f415b90
) AnrebGpanueckue 7 | bu6mmoreka [IOK
BBIPAXKEHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 | bubnmoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! n 24 1 bubnuorexa IIOK
rpaduku. OyHKIMN https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHue n 6 | bubnuorexa [JOK
00001eHne https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO
- 102 5 0

YACOB I10 ITIPOTPAMME
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8 KJIACC

KoanuyecTBO 4acos

HaumeHoBaHue UICKTPOHHLIE
Ne (uudpossbie)
pa3aesioB U TeM Koutpoasbnbie | IlpakTuyeckue
n/n Bcero o0pa3oBartejibHbIE
NMPorpamMmbl padoTsbI padoThI
pecypchl
| Uucna u BBIYUCITICHUS. 15 but6mmoreka [IOK
KBanpatHubie KopHU https://m.edsoo.ru/7f417af8
Yucna v BBIYUCICHHUS. Bu6 OK
2 CreneHs ¢ 1eIbIM 7 ubmmorexa I
oKazATeIe https://m.edsoo.ru/7f417af8
MoKa3aTeyieM
Anrebpanueckue
3 BBIPAXKEHHUS 5 1 bubmorera [IOK
Keazpa y péxwIc https://m.edsoo.ru/7f417af8
BaJIpaTHBIA TPEXUIICH
Anrebpanueckue Eub OK
4 BBIPAKCHMUS. 15 1 mommorea 11
AnreGpaneckas 1pod https://m.edsoo.ru/7f417af8
hiiy nyeckast 1po0b
YpaBHeHuUd U
5 HEPaBEHCTBA. 15 1 bubnuoreka [JOK
KBanpartusie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHuUd U Eu6 OK
6 HepaBeHCTBa. CUCTEMBI 13 uosmoreka L1
- https://m.edsoo.ru/7f417af8
ypaBHEHUU
YpaBHeHus u BuG OK
7 HEPaBEHCTBA. 12 1 uomoreka L1
H https://m.edsoo.ru/7f417af8
€paBeHCTBA
8 ®yHk1uu. OCHOBHBIE 5 but6mmoreka [JOK



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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THOHATUA https://m.edsoo.ru/7f417af8
9 Oynkuuu. YucnoBbie 9 bu6nuoreka [IOK
GbyHKITIN https://m.edsoo.ru/7f417af8
10 IToBTOpEeHUE N 6 1 bu6nuorexa IIOK
000011IEHNE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO 102 5 0
YACOB I10 [TIPOI'PAMME
9 KJIACC
KoimnuecTBo yacos D1eKTPOHHbIE
Ne HaunmeHoBaHMe pa3/ie/ioB U Kontpoasnbie | TpakTaueckue (uu¢ppossbIe)
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
) Yucna 1 BIYUCICHHUS. 9 bu6mmorexa [IOK
JleMicTBUTEIBbHBIC YKCIIa https://m.edsoo.ru/7f419d08
YpaBHEHHs 1 HEPABEHCTBA.
2 YpaBHeHUsI ¢ OTHOM 14 1 bubmorexa HOK
p . g https://m.edsoo.ru/7f419d08
NIEPEMEHHOMN
3 YpaBHEHUs 1 HEPABEHCTBA. 14 | bubnmnoreka [JOK
Cucrembl ypaBHEHUN https://m.edsoo.ru/7f419d08
4 YpaBHEHUs U HEPABEHCTBA. 16 1 bubnunoreka [JOK
HepasencrBa https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Dynxuun 16 ! https://m.edsoo.ru/7f419d08
6 Yucnoseie 15 1 bubmoreka [JOK
MOCJICIOBATEIIBHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o6odmIEeHNE, 18 1 bu6mmoreka [IOK



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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cUCTeMaTHu3anus 3HaHUU

https://m.eds00.1ru/7f419d08

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOTPAMME
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