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HHOACHUTEJBbHAA 3AIIUCKA

AnrebOpa sBIsieTCS OJHHMM W3 OMOPHBIX KYpCOB OCHOBHOTO OOIIETO OOpa3oBaHUs: OHA
oOecreynBaeT U3y4eHue IPYrux JUCIUILINH, KaK €CT€CTBEHHO-HAYYHOI0, TaK U TYMaHUTAPHOTO
LUKJIOB, €€ OCBOGHHE HEOOXOAUMO Ui NMPOJIOJIKEHUSI 00pa30BaHUs U B MOBCEJHEBHOM JKU3HU.
Pa3Butne y oOywarommxcs Hay4dHBIX [PEACTABICHUM O MPOUCXOKICHUH U CYHIIHOCTH
anreOpandeckux aOCTpakiui, crmocobe OTpakeHHs MaTeMAaTHUYECKON HAyKOW SBICHHHA U
MPOIIECCOB B MPHUPOJEC H OOIIECTBE, POJIM MATEMaTHYECKOTO MOJCIHPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CIOCOOCTBYET (HOPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHUS M KauecTB
MBIIUJICHHSI, HEOOXOAUMBIX NJIS aJanTaldyd B cOBpeMeHHOM nudpoBom obmiectBe. M3yuenue
anreOpsl o0ecrieunBaeT pa3BUTHE YMEHHS HAaOII0IaTh, CPAaBHUBATH, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KpPUTUYHOCTH MBILIUICHUS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JIeHCTBUSL U BBIBOABI, (POPMYIHPOBaTh yTBEepXKAeHH. OcBOeHHE Kypca anreOpbl 00ecrieunBacT
pa3BUTHE JIOTUYECKOTO MBIIUICHUST OOydYaroluXcs: OHM HCHOJB3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE PacCyXJeHHs, 0000IIeHHe M KOHKpETH3allnio, abCTparupoBaHWE U aHAJOTHUIO.
OOydenne anreOpe mMpeArnonaraeT 3HAYUTEIBHBIA OOBEM CaMOCTOSTENLHOW JEATETHbHOCTH
oOydarolmuxcsi, TO3TOMY CaMOCTOSITEIbHOE  pEIIeHHE 3aJady  SBJsIeTCs — peaju3auueit
JeSTEIBHOCTHOTO MIPUHIIUIIA O0yUYEHUSI.

B crpykrype mnporpammel yueOHOro Kypca «Anredpa» uisi OCHOBHOIO OOHIETO
o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAEpKaTeIbHO-MeTOoAWYecKue nuHuH: «Yucna u
BBIUHCTICHUSY», «ANredpanyeckue BBIPOKEHUS», «YPaBHEHHs W HEPABEHCTBa», «DYHKIIHH.
Kaxmas 3 3THX copepikaTellbHO-METOAMYECKUX JIMHUI pa3BUBACTCS HA MPOTIKEHUH TPEX JIET
W3Y4YEeHHS Kypca, B3aUMOJCHUCTBYS C APYTUMU €ro JUHHUSIMH. B Xo1e uzyuenus yueOHOro Kypca
00y4aromuMcs IPUXOAUTCS JIOTUYECKH PacCyKAaTh, HCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIN
A3bIK. B cBsI3U ¢ 3TUM B mporpammy yueOHOro kypca «Anredpay BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4YecKOoro oOpa3oBaHUs U
CHOCOOCTBYIOIIME OBJAJECHUIO OOYYAIOUIMMHUCS OCHOB YHUBEPCATBHOTO MAaTEMaTHYECKOTO
s3pika. CopepKaTeIbHON B CTPYKTYPHOM OCOOEHHOCTBIO yU4eOHOTO Kypca «Amnredpay sBisieTcs
€ro UHTETPUPOBAHHBIN XapakKTep.

Conepxkanne JUHUM «Yuclia W BBIUMCICHUS CIYKUT OCHOBOM JUIsl JajbHEHIIEero
M3Y4YEeHHUS MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JIOTMYECKOTO MBIIUICHUS,
(hOpMUPOBAHHUIO YMEHHSI TMOJIB30BATHCS AITOPUTMAMH, a TAKXKE MPUOOPETCHUIO MPAKTHUSCKHUX
HaBbIKOB, HEOOXOJIUMBIX ISl MOBCEIHEBHOM *U3HU. Pa3BUTHE NMOHATHSA O YMCIE HAa YpOBHE
OCHOBHOTO 00111er0 00pa30BaHUs CBSI3aHO C PAIMOHAIBHBIMH U HUPPALMOHAIBHBIMU YHCIAMHU,
(bopMHpOBaHKUEM TPEICTABICHUH O NEHCTBUTENHFHOM YHCIE. 3aBEpIICHUE OCBOCHHUSI YMCIOBOM
JIMHUU OTHECEHO K CpeIHeMY 00IIeMy 00pa30BaHHUIO.

CopepxaHue JBYX anreOpandecKux JIUHUN — «AnreOpandeckue BBIPDAKEHUS» U
«YpaBHEHUSI W HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOYYarOLIMXCS
MaTeMaTHYeCKOro ammapara, HEoOXOAMMOTO /i pelIeHUs 3ajad MaTeMaTHKH, CMEXHBIX
MPEeIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHe OCHOBHOTO 0011ero 00pazoBaHus
y4eOHBII ~ MaTepwaj TPYNIUPYEeTCS BOKPYr  PAalMOHAJIBHBIX  BBIpAXKEHWH.  Anrebpa
JEMOHCTPHUPYET 3HAUCHUE MATEeMAaTUKH KakK S3bIKa JJIs MMOCTPOCHUS MAaTEMaTHUYECKUX MOJENEH,
OTMCaHM MPOLECCOB U SBJICHUH peabHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe
NanbHeWIee pa3BUTHE AaTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIHWMOTOo, B YAaCTHOCTH, MJIs

OCBOCHHUA KypcCa I/IH(I)OpMaTI/IKI/I, U OBJIaACHUC HaBbIKaMH JOCAYKTHBHBIX paccy;w:[eHI/Iﬁ.
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[IpeoOpazoBanne CUMBOIBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKeHUs, CIIOCOOHOCTEH K
MaTeMaTHIeCKOMY TBOPUECTBY.

Copepxanne  (QyHKIMOHAIBHO-TpapUUECKOW JIMHUM  HAIEJICHO Ha  IOJIy4YeHHue
o0ydaromuMucs 3HaHUN O QYHKIMAX KaK BaKHEHIIeH MaTeMaTUYECKON MOAETH ISl ONMUCAHUS
W HCCIIEJIOBaHUS Pa3HOOOpa3HBIX MPOIECCOB M SBJICHHWN B Ipupoae M obmiectse. V3yueHwe
MaTrepuaga CIOCOOCTBYET pa3BUTHIO y OOydYaloIIUXCsl YMEHHUS HCIIOJIb30BAaTh pa3InYHbIE
BBIPA3UTENBHBIC CPEJICTBA S3bIKA MATEMAaTHKU — CJIIOBECHBIC, CHUMBOJIMUYECKHE, TpaduvecKue,
BHOCHT BKJIaJ] B (DOPMHpOBAHKE MTPEICTABICHUIA O POJIM MATEMATHKU B Pa3BUTUU [IUBHIU3AINN
U KYJIbTYpPBI.

CornacHo ywyeOHOMYy IulaHy B 7-9 Kkjaccax usydaercs Y4eOHBIH Kypc «Aunrebpay,
KOTOpBI BKIIIOYAET CIEAYIOUIME OCHOBHBIE pa3lielibl cojepkaHus: «Yuciaa U BBIUUCICHUS,
«AnreOpanueckue BRIpKEHUSNY, «Y paBHEHUS H HEPaBEHCTBAY, «DyHKITUI.

Ha u3ydenue yue6HOro kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezieno), B 8 kimacce — 102 gaca (3 vaca B Hemenmo), B 9 kiacce — 102 gaca (3 ygaca B
HEJICJIO).

[locenoBaTenbHOCTh M3YYEHHSI TEM B Mpeaeiax OJHOr0 roja OOy4eHHs MOXKET ObITh
W3MEHEHa MO0 YCMOTPEHHIO YYMTENs MpU TMOATOTOBKEe paboueil mporpamMmbl M MOYPOYHOTO
TUTAHUPOBAHMS.



COJEP)KAHUE OBYYEHUA

7 KJIACC

Yucia v BLIYUCTICHUSA

JlpoOu OOBIKHOBEHHbIE W JAECSATUYHBIE, MEPEeXo]] OT OAHOM (GopMbI 3amucu Apolelt K
npyroii. [loHsTHE panMOHaIBHOIO YKCIIA, 3alMCh, CPABHEHUE, YIOPSAJOUYMBAHUE PALlMOHAIBHBIX
yucea. ApupMeTHueckue IeHCTBHS ¢ PaLMOHAIBHBIMU YHMCIaMU. Pemienue 3a1ad u3 peaabHON
IIPaKTUKU Ha YacTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: ONpejelieHre, NpeoOpa3oBaHue BBIPAXKEHUN Ha
OCHOBE ONpeAeTeHHs, 3aIUCh 00IbINX yncen. [IpouenTs, 3anKuch MPOLEHTOB B BUJE IpoOH U
IpoOu B BHJIE MPOIEHTOB. TpH OCHOBHBIC 33/1a4M HA MPOICHTHI, PEIICHHUE 3a/1a4 U3 PeabHOM
MIPaKTUKH.

[IpuMmeHeHne NPU3HAKOB AEIMMOCTH, PA3JI0KEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YHUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE MIpsiMasi U 0OpaTHasi MPOHOPIIMOHATBHOCTH.

AnredOpanyeckue BbIpasKeHHsI

IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKCHUSA C NEPEMEHHOMU. JloIyCTUMBbIE 3HAYECHUS
nepeMeHHbIX. llpeicTaBieHne 3aBUCUMOCTM MEXAY BEIWYMHAaMU B BHUIE (DOPMYIIBL.
Beruucnenus no gpopmynam. I[IpeobpazoBanne OyKBEHHBIX BbIpa)XKEHUH, TOXK/IECTBEHHO paBHbIE
BBIPQ)KEHUSI, TpaBUIIa MPeoOpa3oBaHUs CyMM U MPOW3BEICHHIA, MPaBUIa PACKPBITHS CKOOOK U
MIPUBEICHUS TOOOHBIX CIIaraeMbIX.

CBolicTBa CTETNIEHN C HATYPAJIbHBIM [10Ka3aTEIIEM.

Opnowienbl 1 MHOrowieHbl. CteneHb MHorowieHa. Clio)KeHHe, BBIUUTAaHUE, YMHOXKEHHE
MHOrowieHOB. DOpMynbl COKpAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBbl M KBaapaT Pa3HOCTH.
®dopmyna pazHOCTH KBaApaToB. Pa3nokeHne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUsI 1 HePaBeHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHUS, MpaBuiIa NpeoOpa30BaHUs ypaBHEHUsS, PAaBHOCHIIBHOCTh
YpaBHEHUM.

JluHeitHOe ypaBHEHHWE C OJIHOW IMEPEMEHHOM, YHMCIO KOPHEH JMHEWHOrO YypaBHEHMS,
pellleHue JIMHEHHBIX ypaBHeHMH. CocCTaBl€HHME ypaBHEHUH 10 YCJIOBHMIO 3aaauu. Pemenue
TEKCTOBBIX 3aJ[a4 C IOMOIIbIO YPAaBHEHUH.

JluneiiHoe ypaBHEHHE C ABYMs MEPEeMEHHBIMU U ero rpaduk. Cucrema ABYX JMHEHHBIX
ypaBHEHUH C JABYMsS NepeMeHHbIMH. PerieHue cucreM ypaBHEHUH CIOCOOOM IOJICTAHOBKH.
[IpumMeps! pelieHns: TEKCTOBBIX 3aa4 C TIOMOIIBIO CUCTEM ypaBHEHUH.

DOYyHKIUN

Koopaunata Toukn Ha mnpsmoi. UuciioBele mpomexyTku. PaccrosiHue Mexay AByMs
TOYKaMU KOOPJIMHATHON IIPSIMOM.

[IpsmoyronbHas cuctema koopauHat, ocu OX u Oy. AOcuucca M opauHaTa TOYKU Ha
KOOpAMHATHON TiockocTH. [Ipumepsl rpadukoB, 3amaHHBIX (opmyrnamu. UTeHHe TpaguKoB
peansHbix 3aBucuMocTeil. [lonstne ¢ynkuuu. I['padux ¢dyakunum. CpoiicTBa (GYHKINHN.
Jluneitnas ¢ynkuwms, e€ rpaduk. ['padux Gynkuuum y = |X|. ['paduueckoe pemieHre THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEMHBIX YPaBHEHUM.

8 KUIACC

Yuciia 1 BBIYUCICHUA

KBanpatubiii kopenb u3 uucina. Ilonarue 00 wuppanmoHanbHOM uucie. JlecaTnyHble
NpUOIKEHNST UPPalMOHATIBHBIX uncen. CBoicTBa apupMeTHUECKUX KBAJAPATHBIX KOPHEH 1 MX
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IIPUMEHEHHE K MpeoOpa30BaHMIO YHCIOBBIX BBIPAXKEHUM M BbIUMCIEHUSAM. [leificTBUTENbHBIC
qHcla.

Crenens ¢ 1enbIM [TOKa3zareneM U e€ cBoiicTBa. CTaHgapTHas 3alllCh YUCTIA.

AJiredpanyecKue BbIPaKeHUs

KBanpaTHblil TpEXUIIEH, pa3I0KEHUE KBAPAaTHOIO TPEXUWIEHA HA MHOKUTEIIN.

AnreOpanueckass 1po06b. OcHOBHOe CBOMCTBO anreOpanyeckoir apobu. CioxeHue,
BBIUWTAaHUE, YMHOXKEHUE, JelieHne anreOpanueckux apoOel. PannoHanbHble BbIpaKeHUS U MX
peoOdpa3oBaHuUe.

YpaBHeHNS H HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opMmyia KOpHeH KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHMIA, CBOASIIMXCA K JMHEWHBIM H KBaapaTHbIM. [Ipocrteitmme apoOHO-
panuoHaIbHbIE ypaBHEHUS.

I'padmueckass mHTEpHIpETAUs YpaBHEHUH C ABYMS MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpaBHEHUHN C IBYMs IIepeMEHHBbIMU. lIpuMepbl pelieHus CUCTEM HENMHEHMHBIX YPaBHEHUU C
JBYMsI IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a1a4 aIreOpandecKiuM CIIoCOO0OM.

UucnoBble HEpaBEHCTBA W HMX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCUIIBHOCTH HepaBeHCTB. JIuHEilHbIE HepaBEeHCTBA C OAHOM mnepeMeHHOW. CucTemsl
JMHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOYyHKIUN

Ilonstne Qynkuuu. O6nacTe onpeneneHuss 1 MHOXKeCTBO 3HaueHUH QyHkuuu. CrocoObl
3amaHus (QyHKIHHA.

I'padux Qynkiun. Yrenue cBoicTB ¢(yHkiuu mo e€ rpaduky. Ilpumepsr rpadukon
(GyHKINH, OTpa)XarolUX peajabHbIe MPOLECCHI.

OyHKIMK, OMMCHIBAIOIIME NPSAMYIO M OOpaTHYIO MPONOPLHMOHAIBHBIE 3aBUCUMOCTH, HX
rpaduku. Oynxuun Y = X2, Y = X3, y = VX, y=|x|. ['padudeckoe pemreHne ypaBHEHHiT # CHCTEM
YpaBHEHUM.

9 KJIACC

Yucia v BbIYUCICHUSA

PanmonaneHble yncia, UppaoHaIbHbIE YHCla, KOHEYHbIE U OECKOHEYHBIE JCCITUYHBIC
npobu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIE YHCIAa KaK OECKOHEYHbBIE
NecATUYHbIE  apoOu. B3auMHO  OZHO3HAYHOE  COOTBETCTBUE  MEXKIY  MHOXXECTBOM
JIEUCTBUTENbHBIX YUCET M KOOPAUHATHOM MPSIMO.

CpaBHeHUE JEHCTBUTENBHBIX YHCEN, apu(PMETHUECKHE ICUCTBUS C JACHCTBUTEIHHBIMU
YUCJIaMHU.

Pa3mepbl OOBEKTOB OKPYXAIOIIETO MHpPA, ATUTEIBHOCTh IMPOILECCOB B OKPYKAIOIIEM
MHUpeE.

[TpubmmkéHHoe 3HAYE€HHWE BEIMYMHBL, TOYHOCTh NpuOIkeHus. OKpyriieHue duces.
[Ipuknaka 1 oLeHKa pe3yabTaTOB BEIYMCICHUM.

YpaBHeHNsI U HEPaBEeHCTBA

JluneitHoe ypaBHeHue. PellieHue ypaBHEHH, CBOASAIIMUXCS K TUHEUHBIM.



KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOIALIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl pemeHuss ypaBHEHUH TPETbEH M 4YETBEPTOM CTEIECHEU
Pa3JIoKEHUEM HA MHOXKHUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHeHM.  PerneHwe  TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHe C JByMsI NEpPEMEHHbIMH U ero rpaduk. Pemienue cucreM IBYX JIMHEHHBIX
YpaBHEHUN C IByMs IIEpeMEHHBIMU. PellleHHe cUCTeM IBYX ypaBHEHHUH, OJHO U3 KOTOPBIX
JUHEHHoe, a Ipyroe — BTOpo creneHu. ['paduueckas uHTEpHpeTanus CUCTEMbl YpaBHEHHUH C
JBYMSI [IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a7a4 aJIreOpanyeckKiuM CrocoOoM.

YucnoBble HEPABEHCTBA U MX CBOMCTBA.

Pemienue nuHEHHBIX HEPABEHCTB C OJHOW IEpeMEHHOM. PemieHue cucrteM JIMHEWHBIX
HEpaBeHCTB ¢ OJHOW mepeMeHHOH. KBagpartHble HepaBeHcTBa. ['paduyeckas MHTEpHpeTanus
HEPABEHCTB M CHCTEM HEPABEHCTB C IByMsI [IEPEMEHHBIMH.

DOYyHKIUN

KBanpatnunas ¢ynkius, e€ rpaduk u cBoiictBa. [lapabona, KOOpAMHATHI BEPILHHBI
napaboJibl, OCb CHMMETPHUH TTapadOJIbI.

I'paduku Gynkimii: y = kx, y =kx + b, y=k/x,y =x3,y= VX, y = |X| , 1 ux cBo¥cCTBa.

Yuci10BbIe NMOCIEA0BATEILHOCTH H IIPOrPEeCCHH

[loHsiTHE YKMCITIOBOM MOCIEAOBATENBHOCTU. 3aJaHUE MOCIEA0BATEIBHOCTH PEKYPPEHTHOM
dhopmynoit u popmyIoii N-ro dseHa.

Apudmernueckas U reomerpuueckas — nporpeccur.  Dopmynel N-ro  ujieHa
apu(METHUECKON U T€OMETPUIECKON MPOrPECCHii, CyMMBI IIEPBBIX N YJICHOB.

N300parkeHne 4ieHOB apU(PMETHUEeCKOl M TeoMEeTpHUUYECKOW IMPOrpeccHil TOYKaMu Ha
KOOPJAMHATHOU MJIOCKOCTH. JIMHEWHBIN U SKCIIOHEHIUATIBHBIN pOCT. COXKHBIE POLEHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE Ppe3yabTaTbl OCBOCHHS MPOTrpamMMbl ydeOHOro Kypca «Amnredpay
XapaKTepU3YIOTCS

1) naTpuoTHyecKoe BOCIIUTAHUE:

MpOSIBJIEHUEM HHTEpeca K TMPOLUIOMY M HACTOAIIEMY POCCHMCKONM MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTMIKCHHUSIM POCCUHUCKUX MATEMaTUKOB H POCCUKUCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCITOJIb30BAHUIO 3TUX JOCTHKEHUW B IPYTUX HAYKax U MPUKIIAJHBIX
chepax;

2) rpaskIaHCcKoe U T1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJIHEHHIO OOS3aHHOCTEN TIpaKIaHWMHA M pealii3allid ero Impas,
MPEICTaBICHUEM O MAaTeMaTHYeCKHMX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHM, TIPOIIEAYP TPakIaHCKOTO OOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKIEHUIO ITUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTHKEHUM
HayKd, 0CO3HAHUEM Ba)KHOCTH MOPAIbHO-ITHUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;



3) TpyAOBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTUBHOE YYacTHE B PEIICHUM MPAKTHYECKUX 3a7ad MaTeMaTHYECKON
HAIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTU MATEMAaTUYECKOTro 00pa30BaHUS HA NMPOTSHKEHUU BCEil
KU3HU ISl YCIEITHON MPOQeCCHOHATBHON NeATeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMCHHIA,
OCO3HAHHBEIM BBIOOPOM W TIOCTPOCHHEM WHAMBUAYAIBHONH TpaeKTOpuH OOpa3oBaHUS U
KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTN4eCcKoe BOCIIMTAHHE:

CITOCOOHOCTBIO K SMOIMOHAJIBHOMY M ACTETHYECKOMY BOCIPHUATHIO MaTEMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUI, PACCYKICHUI, YMEHHUIO BUIETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 O3HAHMS:

OpHEHTAINEeH B NEATeTbHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX MpPEICTaBICHHNA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHSA YEJIOBEKa, NPHUPOALI M 0OIIecTBa, MOHHUMaHUEM
MaTeMaTHYeCKOW HayKu Kak cdepbl YelIOBEYECKOW [eATeIbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISl PA3BUTHUS IMBUIIN3AIIMH, OBIIAJICHUEM SI3BIKOM MAaTEMATHKH U MAaTEMaTHYECKOU
KyJIbTypOH KaK CpEICTBOM IIO3HAaHUS MHpPA, OBJIAJICHUEM TIPOCTEHITUMU HABBIKAMH
UCCJIEIOBATENBCKOM 1eATEIbHOCTH;

6) ¢usnueckoe BocnuTanue, (OpPMHPOBAHHME  KYJIbBTYPbl  30POBbSI H
IMOIMOHAIBLHOI0 0J1ArONoJYyYHsi:

TOTOBHOCTBIO TPUMEHSATh MaTEeMaTHYECKHe 3HAHUS B MHTEpPEcax CBOEro 3J0POBbS,
BEJICHHSI 3[I0POBOT0 00pa3a >kKM3HU (3I0pOBOE MHUTAaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryispHas (Qusuueckas aKTHUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKa pedieKcuu,
MPU3HAHUEM CBOETO IpaBa Ha OMMUOKY U TAKOTO K€ MpaBa JAPYroro 4eJIoBeKa;

7) 3K0JIOTHYeCKOe BOCTIMTAHUE:

OpUEHTAlle Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHWUW NJIs pelieHHs 3agad B 00JacTH
COXPAHHOCTH OKpYKAIOIIeH cpeipl, IIAHHPOBAHUS MOCTYIKOB W OIEHKA WX BO3MOXKHBIX
MOCJIEACTBUI JIJII OKPYKAIOIIEH CpeJlbl, OCO3HAHUEM TJI00aJIbHOTO XapaKTepa SKOJIOTHYECKHUX
npo0JieM U MyTel UX peleHus;

8) aganTanus K U3MEHAIOINMCS YCJIOBUSM COI[HAIBLHONH U MPUPOIHOIA cpelbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBUAX HEOMPEIEIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTHUECKYIO AESATEIbHOCTh, B TOM UHCJIE YMEHUE YUUTHCS y APYTUX
JOJIel, TpruoOpeTaTh B COBMECTHOU NEATEbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIUU U3
OTIBITA IPYTHX;

HE0OXOIMMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4ucie GOPMYTUPOBATH UICH,
TOHSTHSA, TUTIOTE3bI 00 O0BEKTAaX W SIBJICHUSX, B TOM YHUCJIE paHee HEW3BECTHBIX, OCO3HABATh
neduIuThl COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, MJIaHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAIlMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTUPOBATH MPUHHUMAEMbBIC DPEIICHUS U
neicTBus, GOPMYITHPOBATH U OIICHUBATH PUCKU U TIOCIEACTBUS, YOPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATDI

Ilo3HaBaTe1bHBbIC YHHBEPCAJIbHbIC YUeOHbIE el CTBUS

Ba3oBbIe Jjornuyeckue JeicTBUA:
® BBIABIATH M XapaKTEpU30BaTh CYIISCTBEHHBIE MPHU3HAKH MATEMATHYECKHUX OOBEKTOB,

MOHSATHH, OTHOLICHUH MEXAY TMOHATHUAMH, (OPMYTUpPOBATH OIpPENEICHUs TOHSATHH,
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yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KIaCCU(UKAIIMH, OCHOBAHUS 1JIsi 0000IEHUs
Y CpaBHEHHMS, KPUTEPUHU TIPOBOAMMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIHPOBATh M MPEOOPA30BBIBATH CYKIACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISBJISITH MaTEMaTHYECKIE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOpEYHs B (paKTax,
JAHHBIX, HAOJIONEHUSAX W YTBEPXKACHUAX, IpeljaraTb KPUTCPUH JUIS BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIL;

JIeJIaTh BBIBOJABI C HMCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX W MHIYKTHBHBIX
YMO3aKIIOYeHUH, YMO3aKIIOUEHHI M0 aHAJIOTHH;

pa3dupaTh JOKa3aTeJbCTBA MATEMATHYECKUX  YTBEPXKICHHWH (TmpsiMble ©  OT
MIPOTUBHOTO), IPOBOJIUTH CaMOCTOSITEJIHO HECJIOXKHBIE  JTOKa3aTelbCTBA
MaTeMaTU4eCKUX (aKTOB, BBICTPAWBaTh ApPryMEHTAIMIO, MPHUBOAMTH MPUMEPHl U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIOCOO pelieHus: y4eOHOM 3amaun (CpaBHUBATh HECKOJBKO BapHAHTOB
peteHust, BEIOUpaTh HanOoJee MOIXOAAIINA ¢ YIETOM CaMOCTOSITETIbHO BBIZCIICHHBIX
KPUTEPHEB).

ba3oBble ucciegoBaTelbCKHe AeCTBUS.

UCTIONIB30BAaTh  BONPOCHI ~ KaK  MCCIENOBATEILCKUA  MHCTPYMEHT  IO3HAHHA,
(dbopMynupoBaTh BOIPOCHI, bukcupyromme MIPOTHBOpPEUHE, npobiiemy,
CaMOCTOSITEJIFHO YCTAQHAaBIMBATh HCKOMOE U JaHHOE, (HOpMHPOBATH THUIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHHUE;

MPOBOJIUTH TI0 CaMOCTOSITEJIbHO COCTaBICHHOMY TUIAHY HECIIOXKHBIA JKCIIEPHMEHT,
HEOOJIbIIIOE MCCIIEJOBAHUE [0 YCTAHOBJIECHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MKy COOOM;

CaMOCTOATENIBHO  (OpMYJIMPOBAaTh O0OOIIEHMS M BBIBOABI IO  pe3yjibTaTaM
NPOBEIEHHOTO HAOIIOJCHHS, UCCIIEIOBaHMS, OIEHUBATh JOCTOBEPHOCTh MOIYYCHHBIX
pE3yNIBTaToB, BBIBOJIOB U 0000IICHUIT;

MPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATH MPEIIOI0KEHHUS
0 €T0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ naopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALUU, JAHHBIX, HEOOXOIUMBIX
JUISL PELICHMs 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MH(OPMAIIIIO
Pa3NUYHBIX BUAOB U (HOPM IpeACTaBICHHUS;

BbIOUpaTh GopMy MpeACcTaBiIeHUs UHPOPMALIMU U WIUTIOCTPUPOBAThH pEIIaeMble 3a1a4u
cXeMaMH, JruarpaMMaMu, HHOU Tpa@uKol U UX KOMOWHAIMSIMH;

OILICHMBATh HAJEKHOCTh MHPOPMAIMH 110 KPUTEPUSIM, MIPEATOKEHHBIM YUUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE y4eOHbIE e CTBUSA:

BOCIIPUHUMATh U (POPMYIIMPOBATH CYXKIIEHUS B COOTBETCTBUU C YCIOBUSMHU M LEISIMU
oOIIeHus, SICHO, TOYHO, T'PAaMOTHO BBIPa)KaTh CBOK TOYKY 3PEHHUS B YCTHBIX U
IIMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUs 110 X0y PEILIEHUs 3aa4yd, KOMMEHTUPOBATh
IIOJIy4EHHBIA PE3YJIbTaT;

B XO7Ie 00CYXJIeHHs 3a7aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMOI TeMBbI, IPOOIEMBI,
pemiaeMoM  3aj1adyd, BBICKA3bIBaTh HJIEH, HAIIGJICHHBIE Ha TIIOWCK pPELICHMS,
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COIOCTABIATh CBOM CYXICHHS C CYXICHHSAMHM JpPYTrUX YYaCTHHUKOB JIHAJOra,
oOHapy>KUBaTh Pa3IMuMe U CXOJACTBO TO3UIUI, B KOPPEKTHOH opme PopMyInpOBaTh
Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEJCTABIATh PE3YAbTATHI PEIICHHS 3a/1a4M, SKCIIEPUMEHTA, UCCIIEI0BAHMUS, POCKTA,
CaMOCTOSITEIFHO BBIOMpATh (OpMAT BBICTYIUICHHS C y4ETOM 3a/1ad NPE3CHTAlUd U
0COOEHHOCTEH ayTUTOPUH;

NOHMMAaTh M HCIIOJIF30BATh MPEUMYIIECTBA KOMAHJAHOW M WHIMBHIYAILHOH PabOTHI
IIPY PELICHNU Y4eOHBIX MaTeMaTHUYECKUX 3a/1a4;

NPUHUMATh [IEJTb COBMECTHOM NI TETHbHOCTH, IIAHUPOBATh OPTaHU3ALNI0 COBMECTHON
paboThl, pacmpenensTh BHIbI pPabOT, JOrOBapUBATHCSA, OOCYXKIATh TpOIecC U
pe3ynbTaT paboThl, 00001IaTh MHEHUS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0OCYXIEHUS, OOMEH MHEHHSIMHU,
MO3TOBBIE€ IITYPMBI U JIPYTHE), BBIIOJHATH CBOIO YacTh PabOTHI U KOOPAMHUPOBATH
CBOM JIMCTBUSA C IPYTMMH YI€HAMH KOMaH/bI, OLIEHHBAaTh KaueCTBO CBOErO BKJA/la B
00N TPOYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIE YHUBEpPCAJbHbIE yUeOHbIE 1eiicTBUSI
Camoopranuszaumsi:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJTOPUTM pElIeHUs 3aJadd (U €ro 4acTb),
BBIOMpPATh CHOCOO pelIeHus ¢ Y4ETOM MMEIOLIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEeHTUpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PELIEHUN C Yy4ETOM
HOBOM HH(pOpMAaIHH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHbIH HHTEJJIEKT:

BJIa/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI MIpOLecca U pe3yibTaTa pelieHus
MaTeMaTH4eCKOM 3a/1a4u;

MPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPU PEIICHUH 3a/1aud, BHOCUTH
KOPPEKTUBHI B JIESTEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWICHHBIX OLIHMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJIbTaTa JESATEIbHOCTU MOCTABICHHON 1IEH U YCIOBUSM,
OOBSICHATh TPUYUHBI JOCTHIKEHUS WJIM HEAOCTIDKEHUS IIEJIH, HAXOIUTh OIIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

INPEAMETHBIE PE3YJIbTATbBI

K konmy oOydenuss B 7 KJjacce OOydaromuiics MOTYYUT CIEAYIOIINE IIPEIMETHBIC
pe3yiIbTaThl:

YucJia ¥ BBIYUHCIEHUSA

BbinonHATe, codyeras YCTHblE M NHUCBMEHHbIE NPUEMBI, apudMeTHUecKue ACUCTBUS C
palroHaTFHBIMHU YUCIIAMH.

Haxoaute 3HAa4YeHWS YHCIOBBIX BBIPAKCHHH, NMPUMEHATh PAa3HOOOpasHbIE CIOCOOBI U
NpUEMBl  BBIYUCIICHUS 3HAUYEHUM JPOOHBIX BBIPAXKEHUH, COAEPIKALIMX OOBIKHOBEHHbIE U
JECSITUYHBIE TpOOH.

[Tepexoauth OT onHON (OPMBI 3aIHCH YHCEN K Jpyroi (IpeoOpa3oBHIBAThH AECATHYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JECSTUYHYIO 1pO0Bb).

CpaBHUBATH M yIOPSI0YMBATH PAIIHIOHATIBHbIE YHCIIA.



Oxpyryarh yncia.

BbINOTHATE NPUKUAKY M OLIEHKY pe3y/bTaTa BBIYMCIICHUM, OLIEHKY 3HAUYE€HUN YHMCIIOBBIX
BBIPAKCHUN. BBINOIHATB NEHCTBUSA CO CTENEHSAMU C HATYPaJIbHBIMU IIOKA3aTEISIMH.

[IpuMeHATh NPU3HAKU JENUMOCTH, Pa3I0KEHNE Ha MHOKUTEIN HaTypaIbHBIX YUCEL.

PemaTth npakTHKO-OPUEHTUPOBAHHBIE 3aJlayM, CBS3aHHbIE C OTHOLIEHHEM BEJIWYHH,
IIPONOPLUUOHAIIBHOCTBIO BEIMUMH, IIPOLCHTAMH, HHTEPIIPETUPOBATh PE3YJIbTaThl PEIICHU 3a4a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PaCCMaTPUBAEMBIX OOBEKTOB.

Auare0panyeckue BbIPaKeHHUs

Hcnonb3oBaTh anredbpanyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepuaia.

HaxonuTh 3HaueHMst 0yKBEHHBIX BBIPAKEHUH MTPH 3aJaHHBIX 3HAYEHUSAX NIEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus 1EJI0r0 BRIPAKEHHS B MHOTOWIEH MPUBEACHUEM MOA0OHBIX
CJIaraeéMsbIX, pacKpbhITHEM CKOOOK.

BBINONHATE yMHOKEHHE OJHOYIEHA HAa MHOIOYIEH M MHOIOYJICHAa Ha MHOTOYJICH,
IPUMEHATH (POPMYJIIBI KBaJpaTa CyMMBI M KBaJIpaTa pasHOCTH.

OcymecTBIATh pa3iokKEHHUE MHOTOWIEHOB Ha MHOMKUTEIM C IOMOIIbIO BBIHECEHUS 3a
CKOOKM OOLIero MHOXHUTENS, TPYNIUPOBKH ClIaraeMblX, IpUMEHEHHUs (HOpMya COKpalEHHOTro
YMHOXEHHUS.

[IpumensaTy mnpeoOpazoBaHUs MHOTOWIEHOB JUISl PpELICHUS pPa3IMYHBIX 3a1ad U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAJIBHON NPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTETIEHEH ¢ HATYypaJbHBIMH MOKA3aTEISAMH IS PEoOpa30BaHMUS
BBIPaKCHUM.

YpaBHeHHS H HEPABEHCTBA

Pemate nuHeliHbIE ypaBHEHHsSI C OJHOM IMEPEMEHHOM, NMPUMEHSS MpaBWja mepexoaa OT
HUCXOJHOTO YpaBHEHUS K DPAaBHOCHIBHOMY eMy. [IpoBepsTh, SBISETCS JIM YUCIO KOPHEM
YPaBHEHHUS.

[IpumensTs rpaduueckre MeTo bl P PELICHUN JTMHEHHBIX YPABHEHUN U UX CUCTEM.

[lonGupath npUMepbI Map YUCell, SBISIOLIMXCS PELIeHUEM JIUHEHHOr0 ypaBHEHHUS C ABYMS
IIEPEMEHHBIMHU.

CtpouTh B KOOPAWHATHOW TIUIOCKOCTH TpauK JHUHEWHOTO YpaBHEHUS C JBYMS
NIepEMEHHBIMU, MOJIb3YACh I'pauKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPABHEHUS.

Pematp cucteMbl NByX JIMHEHHBIX ypaBHEHUH C JBYMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpaduYeCKH.

CocTaBiATh U pellaTh JMHEWHOE YpaBHEHUE WIM CUCTEMY JIMHEMHBIX YpPaBHEHMH IO
YCIOBUIO 3aJlayM, HWHTEPIPETHUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3a/ayd MOJIy4YEHHBIN
pe3yJbTar.

DyHKUUH

N300paxkaTh Ha KOOPAMHATHOM MpsIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHAaTaM, Jy4M, OTpPE3KH, MWHTEpBaJbl, 3alUCBhIBaTh YHCIOBBIE IPOMEXYTKH Ha
anreOpandecKkoM si3bIKe.

OTtmedaTs B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATaM, CTPOUTH
rpauku JIuHEeHHbIX GyHKIuH. CTpouTh rpapuk GyHKIMH Y = [X|.

OnuceiBaTh C MOMOLIBIO (YHKUIUH HM3BECTHBIE 3aBUCUMOCTH MEXKAY BEJIMYUMHAMMU:
CKOPOCTb, BpEMs, PAacCTOSHME, LIEHA, KOJIMYECTBO, CTOUMOCTb, IPOU3BOJUTEIIBHOCTb, BpEMH,
00BEM paboTHI.

Haxoauts 3HaueHne GyHKIUM 110 3HAYEHHIO €€ apryMeHTa.
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Ilonumath rpaduyeckuil crocod MpeacTaBIeHUS U aHanW3a WHPOPMALMHU, U3BIEKaTh U
MHTEPIPETHPOBATH MHPOPMALIMIO U3 TPAPHUKOB pPEaTbHBIX MPOLECCOB U 3aBUCUMOCTEH.

K koHiy oOyuenuss B 8 kJacce oOydaroluiics IMOJYyYUT CIEIYIOLIUE MpPEAMETHbIC
pe3yabTaThl:

YucJia ¥ BBIYUCIEHUSA

Hcnonb30BaTh HayajibHbIE NPEACTaBIECHUS O MHOXKECTBE JEHCTBUTENBHBIX YHMCET IS
CpaBHEHUsI, OKpYIJIEHUS W BBIYMCICHHMHA, M300pa)xkaTh JEHCTBHUTENbHbIE YHCIA TOYKAMHM Ha
KOOPJMHATHOW IIPSIMOA.

[IpumeHsaTh mNOHATHE apU(pMETHYECKOrO KBAJPATHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOPHH, UCTIONB3YS ITPH HEOOXOAMMOCTH KaJbKYJISITOP, BRITOTHATH IPE0Opa30BaHMs BBIPAKEHUH,
coJiepKalluX KBaJpaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OONBUIMX M MaJbIX YHCET C TMOMOIIbIO JECATHYHBIX ApoOeil u
crene”eit yucna 10.

AsredOpanyeckue BbIpasKeHH s

[IpuMeHATh TOHATHE CTENEHM C LEeJNbIM I[OKa3aTelieM, BBINOIHATH NpPeoOpa3oBaHUs
BBIpa)KEHUH, COJIEPIKAIINX CTETICHH C IIEJBIM ITOKa3aTelIeM.

BBINONHATE TOXKIECTBEHHBIE NMPEOOpa3OBaHMs PALMOHANBHBIX BBIPQXKEHUH Ha OCHOBE
MIPaBUJI IEHCTBUNA HAJl MHOTOWICHAMHU U aIreOpandecKuMu JIpOOsIMH.

PackianpiBaTh KBaJpaTHBIN TPEXWICH HA MHOKUTEIH.

[lpumensaTs mnpeoOpa3oBaHUS BBIPAKEHUM AN pelIeHHs pa3iMyHbIX 33734 U3
MaTeMaTHUKH, CMEXKHBIX IPEMETOB, U3 PEaTbHOMN MPAKTHKH.

YpaBHeHHsI U HEPABEHCTBA

Pemrate nuHeliHble, KBaJpaTHbIE YPaBHEHUS U PAallMOHAIbHbIC YPaBHEHMS, CBOJSIINECS K
HUM, CUCTEMBI IBYX YPaBHEHHH C ABYMsI TIEPEMEHHBIMHU.

[IpoBoauTh NpocCTEiie UCCIeI0BaHNsI YPABHEHUI U CUCTEM YpaBHEHHH, B TOM 4HCIE C
NpUMEHEHHEeM TrpaduUecKux NpeAcTaBlIeHUN (yCTaHaBIMBAaTh, HUMEET M YypaBHEHUE WU
cucTeMa YpaBHEHHH PEIICHHS, €CIIH IMEET, TO CKOJIBKO, M TIpoYee).

Ilepexoauth OT ciOBeCHOW (GOPMYIUPOBKM 3adaud K e& anrebpanyeckod MoOAeIu ¢
MIOMOILIBI0  COCTABJICHMUS YpPaBHEHHMS WJIM CHCTEMBbl ypPaBHEHUH, HMHTEPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3aJ]au MOJTy4YEHHBIN pe3yJbTar.

[IpuMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB JJISl CPABHEHMS, OLICHKH, PeIlaTh JUHEHHBIE
HEPaBEHCTBA C OJHOW NEPEeMEHHOH M WX CHUCTEMBI, JaBaTh TpaHUUECKyl0 HILUTIOCTPALUIO
MHOYKECTBa PELIEHUI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[lonnmaTh ® WCHONB30BAaTh  (QYHKIMOHAIBGHBIE TIOHATHS H  S3BIK  (TEPMUHBI,
CUMBOJIMYECKHE O003HAYEHUs1), OMNpEeAeisATh 3HadeHHWe (QYHKLUUHU [0 3HAYEHUIO apryMeHTa,
OTIpeNIeNATh CBOMCTBA (PYHKIMHU 11O €€ rpaduky.

Crtpoutb rpaduKku 3JeMEHTAPHBIX (PYHKIUH BHA:

y = kX, y =x2, y = X3,y = [X|, y = VX, omuchIBaTh CBOIiCTBA YHCIOBO (YHKIHH IO 68
rpaguxy.

K koHiy oOyuenus B 9 kJacce oOydaroluiics MOJYyYUT CIEIyIOLIUE NpPEAMETHbIC
pe3yIbTaThI:

Yucia v BBIYHCIEHHUSA

CpaBHMBATh M yIOPSI0OUYMBATh PAllMOHATILHBIE M HPpALlMOHAIbHBIC YUCIIA.

BeimonasATe apudMeTHueckue ASUCTBUS C pallMOHAIIHBIMU YHCIAMHU, COYETas YCTHBIC U
MUCbMEHHBIE IPUEMBI, BHIIOIHSATH BEIYMCIIEHUS C HPPAL[MOHAIEHBIMU YHCIIAMHU.
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Haxonutek 3HaueHus cTENEHEN C LENbIMU MOKA3aTEIsIMU U KOPHEN, BBIYUCIIATh 3HAYCHUS
YUCIIOBBIX BBIPAXKECHUMH.

OKpyrisiTh ACHUCTBUTEBHBIE YHWCIIA, BBINOJHATH MPUKUIKY PE3yJbTaTa BBIYUCICHHIM,
OLIEHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHNs M HEPAaBEHCTBA

Pemiate nuHElHBIE MW KBaJApaTHbICE YpPaBHEHUS, YpPABHEHMS, CBOJAIIMECS K HHUM,
MpocTelIre IpoOHO-pAIMOHAIBHEIC YPABHEHHS.

Pemate cuctemsl ABYX JNUHEWHBIX YPABHEHUH C JIBYMsI MEPEMEHHBIMH U CHUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SIBJIAECTCS JINHEUHBIM.

Pemath TekcTOBBIE 3amaudl anreOpadecKuM CIOCOOOM C TIOMOIIBIO COCTaBIICHUS
YpaBHEHUS UJIM CUCTEMBI IByX YPaBHEHUH C JBYMS MEPEMEHHBIMH.

[IpoBOaUTH MpoCTENILINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHUCJE C
MPUMEHEHUEM TpapUUEeCKUX TMpeACTaBICHUN (yCTaHABIMBaTh, HMMEET JM YypaBHEHHE WIIH
CHUCTEMa YpaBHEHHH PEIIeHHUs, €CJTU UMEET, TO CKOJIBKO, U IIpoYee).

Pemarp nuHEliHBIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HW300pa)xkaTh pEIICHHE
HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3aIIMCHIBATh PEIICHUE C TOMOIIBI0 CUMBOJIOB.

Pemiate cucTeMBbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO, M300paKaTh pELICHHE CHCTEMBbI HEPABEHCTB HA YHCIOBOW MPSIMOMH,
3aIMChIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUH PA3IUYHBIX 3aa4.

DOyHKIUH

Pacno3naBate pyHKIMH M3ydeHHBIX BUAOB. [l0Ka3bIBaTh CXEMAaTUUECKH PACIIONOKEHNE Ha

KOOPJIMHATHOH IJI0CKOCTH rpadukoB GyHKImid Buga: y = KX,y = kx + b,y = k/x, y = ax2 + bx +

C,y=x3,y= VX, y = |X|, B 3aBUCHUMOCTH OT 3Ha4YEHUI KOA(PPHUIIMESHTOB, OMUCHIBATH CBOMCTBA

G yHKIHA.

Crpouth M n300pakaTh CXEMAaTHYECKU TpadUKU KBAaJIPATUYHBIX (YHKIUI, ONUCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIUN MO UX TpaduKam.

PacrioznaBate  KkBajgpatuuyHyro (QyHKUHMIO 1[0  (Qopmyie, HPUBOIUTH  MPUMEpPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HU, PU3UKHU, FEOMETPUH.

YucaoBbie MOCIEI0BATEILHOCTH H IIPOrPecCuH

Pacnio3HaBate apu(MeTHUECKYI0 U F€OMETPUYECKYI IPOTPECCUU IIPU Pa3HbIX crlocodax
3aJlaHMs.

BBINOTHATE BBIYUCIIEHHS C UCHOJIB30BaHUEM (GOpMya N-ro wieHa apupMeTHyecKoill u
reOMEeTPUYECKOI MPOrpeccuii, CyMMBbI MEPBBIX N UIECHOB.

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIUHATHOH IJIOCKOCTH.

Pematp 3amaun, cBsI3aHHBIE C YUCIIOBBIMM IOCJIEI0BAaTENBHOCTSIMU, B TOM YHCIE 3a7aud
U3 peaJbHOM KU3HU (C HCII0JIb30BaHUEM KaJIbKYIIATOPA, LU(POBBIX TEXHOIOTUM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmnuectBo yacos
HaumeHoBaHue pa3ienoB U TeM
Ne n/mn Konrpoibusie | IIpakTnyeckue
NPOrpaMMsl Bcero
padoThI padoThI
1 Yucna u BBIYUCICHHUS. o5 9
PammonansHbIe ynciia
2 Anrebpanueckue BbIpaXKEeHUs 27 3
3 VYpaBHEHUs U HEpaBEHCTBA 20 2
4 Koopaunate! u rpadpuku. OyHKIHN 24 2
5 [ToBTOpeHue u 0600IIEHNE 6 1
OBUIEE KOJIMYECTBO YACOB I10 102 10 0
[TPOI'PAMME
8 KJIACC
Konun4yectBo yacos
HaumeHoBaHMe pa3iesioB U TeM
Ne n/m Kourpoabnbie | IIpakTHueckue
MPOrpaMMsbl Bcero
padoThI padoThI
AnrebpanyuecKue BBIPaKCHHUS.
1 15 1
Anrebpanueckast 1poOb
) Yucna u BBIYUCIICHHUS. 15 1
KBagpatHble KOpHU
3 AnreGpanueckue BbIpaKeHUSI. 5
KBanpaTHblil TpéxuneH
4 VYpaBHEHMS U HEpAaBEHCTBA. 15 )
KBanpartHbie ypaBHEeHHs
5 YpaBHeHU U HepanHCTBa. 13 1
Cucrembl ypaBHEHHI
6 VYpaBHEHMs 1 HEPAaBEHCTBA. 12 1
HepaBenctpa
®Oynkiyy. OCHOBHBIE OHATHSA
Oynkiyuu. Yucnosble GyHKIUHN 1
9 Yucna u Berancienus. CTemneHs ¢ 7 1
LIEJIBIM [TOKa3aTeNeM
10 [ToBTOpeHme u 0000mEHNE 6 1
OBUIEE KOJIMYECTBO YACOB I10
- 102 9 0

[TPOTPAMME
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9 KJIACC

KoaunuectBo yacoB
Ne HaunmeHoBaHMe pa3/iesioB U TeM
Kontpoabubie | IlpakTnyeckue
n/n NMPorpamMMmblI Bcero
padoThI padoThI
1 Yucna v BIYUCIICHHUS. 9 1
JlelicTBUTENBHBIC YKCIIA
2 DyHKIUN 16 1
3 YpaBHEHUS U HEPABEHCTBA. 14 1
YpaBHEeHU C OJTHOW MEPEMEHHON
4 YpaBHeHus U HepchjHCTBa. 14 1
CucreMbl ypaBHEHU
5 VYpaBHEHUs U HEPABEHCTBA. 16 9
HepaBenctBa
6 YucnoBele NOCIEN0BATEILHOCTH 19 2
7 [ToBTOpenwue, 0606LueH1/vle, 14 1
cucTeMaTu3anus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 102 9 0
[MPOIT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYHEHHUKA

» Anre0pa, 8 kinacc/ MaxkaperaeB FO.H., Munarok H.I'., Hemikos K.U. u apyrue; nox
penaknueit TensakoBckoro C.A., AkiimonepHoe obmiectBo «M3marenbetBo «IIpocBerieHue
* AnreOpa, 9 knace/ MakapsrueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue; mox
penaknueit TensakoBckoro C.A., AkiimonepHoe o0miectBo «M3marenbetBo «IIpocBerieHue»
» AnreGpa, 7 knace/ MakapsrueB FO.H., Munatok H.I'., HemkoB K.U. u npyrue; nox

pe,ﬂaKHHef/'I TensiKoBCKOTO CA, AKI_II/IOHepHOC O6IJ_[CCTBO «31aTeabCTBO ((HpOCBGIJ_IeHI/IC»

METOJUYECKHUE MATEPHUAJIBI U151 YUYUTEJIA

» Anrebpa. MeTtoanueckue pekoMeHAaluu. 7 kiacc: yueo. mocodue i o0iieoOpa3oBar.
opranmzanuii / H. I'. Munmiok, U. C. IlnbikoBa.

» Anrebpa. MeTtoanueckue pekoMeHaanuu. § kiacc: yued. mocodue ais oomeodpazonar.
opranu3zauuii / H. I'. Munmiok, U. C. I1lnbixosa.

* Anrebpa. MeTtoanueckue pekoMeHaaluu. 9 kiacc: yueb. mocobue ans odiieoOpa3oBar.
opranu3zauuii / H. I'. Munmiok, U. C. I1lnbixosa.

» Anrebpa. lunakruueckue marepuaisl. 8 kiacc /TkaueBa M. B., ®énoposa H.E.,
[a6bynun M. U. Akimonepnoe obmectso "M3narenscto "[IpocBerienue”

» Anrebpa. lunakruueckue marepuaisl. 9 kiacc /TkaueBa M. B., ®énoposa H.E.,

[a6ynun M. U. AkunonepHoe o6mectBo "U3natensctBo "[IpocBemmenue " nannupie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

bubmmoreka I[OK https://m.edsoo.ru/
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