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IMNOACHHUTEJIBHASA 3AIINCKA

AnreOpa sBISeTCS OJHUM HW3 OIIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHUs: OHA 00ECIIEYNBACT U3yUCHUE IPYTUX JUCITUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMAaHWTAPHOTO ITUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
POJIOJDKEHUs 00pa30BaHus U B MIOBCEIHEBHOM KU3HU. Pa3BuTHe y o0ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKICHUM M CYIIHOCTH alreOpanyecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMAaTUYECKON HayKOM SIBJICHHUM U MPOIECCOB
B TIPHUPOJEC W OOIIECTBE, POJU MATEMATHYECKOTO MOJCIMPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4yeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIsl afanTalii B COBPEMEHHOM IU(POBOM
obmiectBe. M3ydenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICHCTBHSI W BBIBOJFI,
dbopmypoBaTh yTBepkaeHUA. OCBOCHHE Kypca alreOpsl 00eCIeynBacT Pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolIMXCs: OHU MCIHOJIb3YIOT JECIYKTUBHBIE U
WHIYKTUBHBIC PACcCYXKIACHUsS, 0000IICHHEe M KOHKPETHU3AIMI0, a0OCTparupoBaHue U
anajoruto. OOyueHuwe  anreOpe  MpeanojaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITETTLHOM  JICSITEIIBHOCTA  OOYYalomUXCs, TO03TOMY CaMOCTOSTEILHOE
perieHue 3aa4 IBISIeTCS peaau3aiuen 1eaTeIbHOCTHOTO MPUHIIAIIA 00yUIeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOTO
o0rmero o06pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJCPKATEIHHO-METOIUICCKUE
JuHUU: «Yucna u BRIUKACICHUN», K ANTeOpandecKue BHIPAKCHUNY, «YPaBHEHUS U
HepaBeHCTBa», «Dyukmum». Kaxmas w3 3TUX CoaepiKaTenbHO-METOIUYECKUX
JIMHUYM Pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YyUEHHUS Kypca, B3aUMOJICHCTBYS C
JPYTUMHU €ro JuHusSMU. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOIUTCS JIOTHYCCKH PaCCyKJaTh, HUCIIOIB30BaTh TEOPETHKO-MHOKECTBCHHBIN
s3BIK. B CBSI3M ¢ 3TMUM B TporpamMmy ydeOHOTO Kypca «AnredOpa» BKIFOYCHBI
HEKOTOpPBIE OCHOBBI JIOTHKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pas3feinax
MaTeMaTHIECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOIO  MareMaThdeckoro s3bika. CojepkaTrelbHOH |
CTPYKTYpHOW OCOOCHHOCTBIO Y4EOHOro Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conepxanve nuHUM «UYWclia W BBYHCICHUS» CIYXXUT OCHOBOW IS
JANbHEHIIET0 U3y4YeHUs] MAaTEeMAaTHKHU, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIHUXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHSI TTOJIH30BATHCS AITOPUTMAMH, a
TaK)Xe TPUOOPETCHHUIO MPAKTHUCCKUX HABBIKOB, HEOOXOIMUMBIX JIJISl TIOBCETHEBHOU
KU3HH. Pa3BUTHE MOHATHS O YHCIE HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
CBS3aHO C pallMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIAMHU, (HOPMHUPOBAHHEM



NIPEACTABICHUM O JACHUCTBUTEIIBHOM 4YHCIIE. 3aBEpLICHWE OCBOCHHSI YHCIIOBOU
JUHUH OTHECEHO K CpeTHeMY 0011ieMy 00pa30BaHHUIo.

Copeprkanue AByX anreOpandeckux JIMHUNA — « AJre0pandeckue BhIPaXKEHUs
U «YpaBHEHUs] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYyYarOIIUXCS
MaTEMaTUYECKOIo ammapara, HeoOXOAUMOTro Jid peleHus 3a7ad MaTeMaTHKH,
CMEXHBIX TMpPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHus Y4YeOHBIM Marepuang TPYNIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
A3bIKa JJIA TOCTPOCHHUSI MaTeMaTHYECKUX MOJIeNied, OMHMCAHMS MPOLECCOB U
ABJIICHUA peajpbHOro Mupa. B 3agaunm oO0ydeHus ainreOpe BXOIAT TaKKe
JANbHEMIIee pa3BUTHE AJNTOPUTMUYECKOTO MBINIIEHUS, HEOOXOIMMOIo, B
YaCTHOCTH, JMJIi OCBOEHHS Kypca HWH(GOPMATUKH, M OBJAJECHUE HaBBIKaMU
NeAYKTUBHBIX paccyxaenuid. [Ipeobpa3oBaHue CUMBOIBHBIX (POpPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs, CHOCOOHOCTEM K MaTeMaTHYECKOMY TBOPUYECTBY.

Copepxanre pyHKIMOHAIBHO-TPa(pUUECKON JIMHUK HALEICHO Ha MOJIyYeHHE
OOy4JarOIMMHUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEH MaTEMaTHYECKON MOJEIH
JUTSI OITUCAHUSL M UCCIICAOBAHUS PA3HOOOPA3HBIX MPOIECCOB U SIBIICHUN B MPUPOJIE
u obmiectBe. M3yueHue marepuana CHOCOOCTBYET Pa3BUTHIO Yy OOydYarOIIMUXCS
YMEHUS UCTIONB30BaTh PA3IMYHbIE BBIPA3UTENIbHBIE CPEICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCHUT BKJIaJ B (opMupoBaHHE
IIPEICTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUIN3ALNN U KYJIbTYPBI.

CornacHo yueOHOMY IlaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anredpa», KOTOpBIM BKIIIOYAET CJEAYIOIIUE OCHOBHBIE pa3/elibl COJEP KAHMS:
«Uucna © BBIUKCICHUSN», «ANTeOpanyeckue BBIPAKEHUSN», «YPAaBHEHUS W
HEPABEHCTBa», « DYyHKIIUN.

Ha m3yuenue yueOHOTO Kypca «Anredpa» orBoautcs 340 wacos: B 7 kiacce
— 119 ygaca (3,5 gaca B Hegeno), B 8 knacce — 102 ygaca (3 vaca B Hezeno), B 9
kiacce — 119 yaca (3,5 yaca B Hezeno).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yucaa 1 BIYMCICHUA

Jpo6u OOBIKHOBEHHBIE U JECSATHYHBIE, TIEPEXOA OT OJHON (OpMBI 3amUCU
npobeit k apyroil. IloHaTwe panuMoOHaIBLHOTO 4YHCIA, 3aluCh, CpPaBHEHUE,
YHOpSAJOYMBAHUE pALMOHANIBHBIX 4uceld. ApudMeTndeckue JeHUCTBUA €
palMOHAIBHBIMYA 4KciIamMu. Pemienue 3aaad u3 peaJbHOW NPAKTHKW HA 4acTH, Ha
TpoOH.

CreneHb C HaTypallbHBIM IIOKa3aTeJleM: OIpelesieHue, MnpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE ONpe/eNieH s, 3auch 00onbIIuX yncen. [IpouenTsl, 3anuch
IPOLIEHTOB B BUJE IpoOU U IpoOM B BHJE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4d Ha
IIPOLICHTBI, pELICHNE 3a1a4 U3 PEAIbHON IIPAKTUKHU.

[IpumMeHeHne TPU3HAKOB  JIEIMMOCTH, PA3JIOKEHUE HA  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PeanbHple  3aBUCMMOCTM, B TOM 4HclIe OpsMas M oOparHas
IIPONOPLHUOHAIBHOCTH.

AnreOpanveckue BbIpaKeHUA

[lepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C MIEPEMEHHOM. JlomyCcTUMBbIE
3HA4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/ly BEJIMYMHAMU B BUJIE
(dopmynsl. Beruucnenus no popmynam. IIpeodpa3oBanne OYKBEHHBIX BbIPAKEHUI,
TOXXJECTBEHHO paBHbIE BBIpAXEHUs, TMpaBuja MpeoOpa3oBaHUsI CYMM U
IPOU3BEJICHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEICHUS MOAOOHBIX ClaraeMblX.

CBOIICTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEJIEM.

OpHowieHsl U MHOTOWIEHBI. CTeneHb MHOrowieHa. CloXKeHue, BHIYUTAaHUE,
YMHOXXEHHE€ MHOTOWICHOB. MOpMylbl COKpPAIEHHOIO YMHOXEHHS: KBaapar
CyMMBI M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'O4YJIEHOB HA MHOYKUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBuUiia NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHeHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpaBHEHHMS, pEIICHHE JIMHEUHBIX ypaBHEHH. COCTaBIECHHUE YpaBHEHHI MO
YCJOBHIO 3a7ja4uM. PenieHrne TeKCTOBBIX 3a71a4 C MOMOILBI YPABHEHHUI.

JIuneiiHOe ypaBHEHHUE C IBYMs NEpEMEHHbIMU U ero rpapuk. Cucrema JIByx
JIMHEWHBIX yPAaBHEHHMW C AByMs IIEpEeMEHHbIMU. Pemienue cucrem ypaBHEHUU
ciocoOoOM TMOACTaHOBKU. I[IpuMmepsl perieHus TEKCTOBBIX 3a/ad € MOMOIIbBIO
CUCTEM YPABHECHUM.

DyHKUMHA



Koopaunara Touku Ha npssMou. YucnoBsle TPOMEXYTKU. PaccTosiHne Mexay
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcrucca U opauHarta
TOYKHM Ha KOOPJAUHATHOM 1iockocTu. [Ipumepsl rpadukoB, 3aaHHBIX (HOpMyIaMu.
Yrenne rpadukoB peanbHbIXx 3aBucuMocTed. [lonsarue Qynkuuu. ['padux
¢ynkuuu. CoiictBa pyHkumii. JIunelinaa pynkuus, e€ rpaduk. I'padux GyHkumu
y = |X|. I'padmueckoe penieHne JIHHEWHBIX ypaBHEHWH W CHCTEM JIMHCWHBIX
YPaBHECHUU.

8 KIIACC

Yucii1a 1 BBIYUCTICHUSA

KBagparubiii kopeHb u3 uwucina. [loHsiTue 00 uUppalMOHATLHOM YHCIIE.
Jecatuunple TPUOIMKEHUST UPPAIMOHAIBHBIX uKcen. CBoMCTBa apuMeTHIECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YUCIOBBIX BhIpaKECHUN
Y BBIUHUCIICHUAM. JI€CTBUTEIIBHBIE YUCIIA.

Crenens ¢ UenpIM NOKa3aTeneM u e€ ceorictBa. CTaHmapTHAS 3alKCh YHUCIA.

AureOpanveckue BbIPaKeHUA

KBagpaTHplii  TpEXWIEH, pa3JIOKEHHE KBAaIpaTHOTO TPEXWIECHA Ha
MHOKHTENH.

AnreOpandeckas ApoOb. OCHOBHOE CBOKMCTBO anreOpandeckoil JpoOwu.
CnoxxeHue, BBIUMTAHHE, YMHOXXEHHUE, JeJIeHHe anredpandeckux JapoOei.
PanronanbHbIe BRIpaKEHUS U UX MpeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM M KBaJIPATHBIM.
[Ipocreiimue ApoOHO-paIMOHATILHBIE YPABHEHHUS.

['paduyeckas uHTEpHIpeTalvsl YpaBHEHUM C JBYMS MEPEMEHHBIMU U CHUCTEM
JVMHENHBIX YpaBHEHUW C JABYMs NEpPEMEHHbIMH. [IpuMepbl pelieHuss CucTtem
HEJIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckum CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJTHOM MEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTembl INHEMHBIX HEPABEHCTB C OJHON EPEMEHHOM.

DOyHKIMHA

[Tonsitue Qynkmuu. OOIacTh ONpeAesieHUs W MHOXKECTBO 3HAYCHUH
byukiuu. CriocoOs! 3a1aHus PyHKIIHIA.

I'padpux ¢ynkumuu. YUrenune cpoiicTB ¢yHkuuu no e€ rpaduky. [Ipumeps
rpadguKoB GYHKIHA, OTPAKAIOIINX PEATHHBIE TPOIECCHI.



OyHKIUU, OMHUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHATLHBIC
3aBHCHMOCTH, uX rpaduku. OyHkuun Y = X2, Yy = X3, y = VX, y=|x|. [paduueckoe
pElIEHNE YPABHEHUN U CUCTEM YPABHEHUN.

9 KIIACC

Yuciaa 1 BBIYMCICHUSA

PanvonanbHbie 4HClia, UppallMOHATIbHBIC YHCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHbIE ApoOH. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JACCATUYHBIE ApoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEKJ1y MHO>KECTBOM JEHCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPAMOIA.

CpaBHEHUE JIEWCTBUTENBHBIX YHCET, apu(PpMETHYECKUe JEHCTBUS C
JNEUCTBUTEIbHBIMU YUCIAMHU.

Pa3mepbl 0OBEKTOB OKpPYXAlOLIEro MHpa, IUTEIBHOCTh IPOILIECCOB B
OKPY’KaIOIIEM MHpE.

[TpubnmxEnHoe 3HAYCHHE BEIMYUHBI, TOUHOCTh MpUOIKeHus. OKpyTIICHHE
yucen. [Ipukuka u olieHKa pe3yJbTaTOB BHIYUCICHUI.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. Penienre ypaBHEHUN, CBOASAIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHHe. Pemenne ypaBHEHUN, CBOJSIIMXCS K KBaApPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelienus ypaBHEHUNA TPETbEU U 4ETBEPTOU
CTENEHEW Pa3JIOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUW. PelieHune TEKCTOBBIX 3ajad
anreOpanyeckuM MeTOIOM.

VYpaBHeHue ¢ AByMs NEpEeMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pellienne cucrteM IByX ypaBHEHH,
OJIHO W3 KOTOpPBIX JIMHEHHOE, a Japyroe — BTOpoi cTeneHu. [ 'paduueckas
MHTEPIPETALNUS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

PelieHre TEKCTOBBIX 3aJ1au aareOpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOoW. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHOW. KBanparHele HepaBeHCTBa.
['paduueckass wHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DOyHKIMHA

KBanpatuunas ¢yskuusa, e€ rpaduk u cBoictBa. [lapabomna, KoopauHATHI
BEPIIMHBI apadoIbl, 0Cb CAMMETPHUH MAPAOOIIBI.

I'padukn byskmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux
CBOMCTBA.

YucioBbIC MOCIEI0BATEILHOCTH U IPOIPECCUM



[loHATHE 4YHCIIOBOM IIOCIENOBATENBHOCTH. 3aJaHUE IOCIJIEI0BATEIBHOCTH
peKkyppeHTHOH dhopmyoi u GpopmyIoit N-ro yieHa.

Apudmernueckas u reomerpuueckas nporpeccur. @opmysisl N-ro uieHa
apuPMETUUECKON U T€OMETPUUYECKON MTPOTPECCHl, CYMMBI MEPBBIX N YIEHOB.

N300paxkeHne 4wJIeHOB apU(PMETHUYECKON U TE€OMETPUYECKOM Mporpeccuii
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
Cno>XHbI€ NPOLIECHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTpaMMbl  ydyeOHOro Kypca
«Anrebpay XapaKTepHU3yIOTCS:

1) naTrpuoTHYeCcKOe BOCIIMTAHME:

MpOSIBJICHUEM HHTEpeca K MPOIUIOMY UM HACTOAIIEMY POCCHUMCKOU
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHUMCKUX
MAaTEMAaTUKOB U POCCHUMCKOM MAaTEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO 3TUX
JOCTUKEHUN B IPYTUX HAyKax U NPUKIATHBIX cepax;

2) rpaskaaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTHIO K BBITIOJIHCHHIO O0S3aHHOCTEH TpaKJaHWHA U peau3alliu ero
npaB, TMpPEJCTAaBICHUEM O MaTeMaTHYECKHMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUN, MPOILEAYp TPaKJaHCKOro olliecTBa (Hampumep,
BBIOOPEHI, OIPOCHI), TOTOBHOCTBIO K OOCYXIACHUIO dTUYSCKUX MPOOJIeM, CBSI3aHHBIX
C MPAaKTHYECKUM NPUMEHEHHEM JOCTHUKEHUW HAyKd, OCO3HAHUEM BaKHOCTHU
MOPaJbHO-3TUYECKUX MPUHIIUIIOB B ICSITEILHOCTH YYEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3ajad
MaTeMaTUYeCKOW HaIlpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMaTHYECKOTO
oOpa3oBaHUsg Ha MPOTSHKCHUHM BCEW JKU3HU JUIS YCHEIIHOW mpodeccuoHaabHON
JEATeIbHOCTU W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYTBHOW TPACKTOPUHU 00pa30BaHUSI U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTM4ecKoe BOCIUTAHME:

CIIOCOOHOCTPIO K OSMOIMOHAILHOMY M  3CTETHYECKOMY  BOCHPHATHIO
MaTeMaTUYeCKNX OOBEKTOB, 3ajJiau, PEIICHUN, pPacCyXIECHUM, YMEHHUIO BHUJETh
MAaTEMaTH4YE€CKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

OpUEHTAIlMEd B JCSATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UeJIOBEKa, IPUPOJIBI 1
oOliecTBa, MOHMMaHUEM MaTeMaTHYECKOW HaykKH Kak cQepbl UeloBeueCcKOi
NEATEeIbHOCTH, JTANoB €€ Pa3BUTHUS W 3HAUMUMOCTH IS Pa3BUTUS ITUBUIM3AIUU,
OBJIQJICHUEM SI3bIKOM MATEMATHKHA M MAaTEMAaTHYECKOW KYyJIbTYpOH Kak CpeICTBOM
MO3HAHUS MHPA, OBJIAJCHUEM MPOCTCHIIMMM HABBIKAMHU HCCIIEA0BATEIHCKOU
NeATEeIIbHOCTH;



6) ¢usuveckoe BocnuTaHue, GopMHpPOBaHHME KYJIbTYPbl 310POBbS U
IMOIMOHAJIBLHOIO0 0J1ar0NOJIyYHUs:

TOTOBHOCTBIO TPHUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B HMHTEPECcax CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a KWU3HU  (3I0pOBOE  IUTaHWUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM M OTAbIXa, peryjsipHas ¢dusnyeckas
aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HABbIKA peQEKCUM, MNPU3HAHHUEM CBOETO
MpaBa Ha OIMOKY U TAKOro K€ MpaBa APYroro YeJIOBEKa;

7) 3K0JI0THYeCKO€e BOCTIUTAHME:

OpUEHTAaIlMel Ha NMPUMEHEHUE MaTeMaTUYECKUX 3HAHUM Ui pelIeHus 3a7ad
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIIeH Cpeibl, IJIaHUPOBAHUS TOCTYNKOB U
OLICHKH HMX BO3MOXHBIX MOCIEICTBUI I OKpPYXKaIIIel cpeabl, OCO3HAHHEM
TJI00AIBHOTO XapakTepa dKOJOTUUECKHUX MPOOJIEM U MMyTel UX PElICHUs;

8) apanTanus K M3MEHSIIOMIUMCS YCJIOBHSIM COUMATBHON ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM UHUCIIE
YMEHUE YUYUThCA y JAPYTHX JIOfei, MpuoOpeTaTb B COBMECTHOM JAESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETCHIIUU U3 OTbITA JIPYTHUX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIIUpOBATH UJEH, IOHSITHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUUA U
KOMITETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUH KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIE pELICHUS] U JEUCTBUS, (HOPMYJIHPOBATH U OLEHUBATh PUCKH U
MOCJICZICTBUS, (POPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATbBI

IMo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble JJornyeckue JaeiicTBUA:

e BBUIBJIATH M XapAaKTEPU30BATH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHWH MEXIY MOHATUSIMH, (HOPMYIHPOBATH
ONpENICJICHUS]  TOHSATHH, YCTaHABJIWBATH CYIIECTBEHHBIM  IMPU3HAK
KJaccuuKau, OCHOBaHUS i1 OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO aHAIIN3A;

e BOCIpPUHUMATH, (opmMymupoBaTh U  MPeoOpPa3OBHIBATH  CYXKICHHUS:
yTBEpJUTEIbHbIE W OTpHUIATENIbHBIC, €IWHUYHBIC, YacTHBIC W oOIIue,
YCJIOBHBIE;



BBISIBISITH ~ MaTE€MaTHUYECKHE  3aKOHOMEPHOCTH,  B3aHMOCBS3HM U
npotuBopeursi B (akTax, MaHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
npeajiaraTb ~ KPUTEPUM IS BBIABJICHHMS ~ 3aKOHOMEPHOCTEM |
IIPOTUBOPEUNL;

JIeNIaTh BBIBOJABI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIOUCHUH 110 aHAJIOTUH;
pa30upaTh TI0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUHN (MPSAMBIEC U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOATENIHO HECIOXKHBIE T0Ka3aTelIbCTBa
MaTeMaTU4eCKUX (aKTOB, BBICTPAWBATh APTYMEHTAIUIO, TPUBOIUTH
MIPUMEPHI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Ccrmoco0 perieHus ydeOHOW 3ajaum (CpaBHUBATH HECKOJIBKO
BApUAHTOB peIICHUs, BBHIOMpaTh HaubOoNee MOAXOMAIMMA C Y4ETOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBbie uccien0BaTe/IbCKUE AeCTBUS.

WCITOJIB30BATh BOMPOCKHI KaK MCCIIENOBATEIHCKAA WHCTPYMEHT ITO3HAHWSI,
dbopMyIuUpOBaTh BOMPOCH], (UKCUPYIOIIME MPOTHUBOpEUne, Mpodiemy,
CaMOCTOSATENILHO YCTaHABIMBAaTh HCKOMOE U JaHHOe, (OpPMHPOBATH
THIIOTE3Y, apTyMEHTHPOBATh CBOIO TIO3UIUIO, MHCHHUC;

MPOBOJUTh IO CAMOCTOSITEIBHO COCTABJICHHOMY IIJIaHY HECIIOXKHBIH
OKCIICPUMEHT,  HEOOJIBIIIOE  HWCCIACAOBAaHWE IO  yCTAHOBIICHUIO
OCOOEGHHOCTEM MaTeMaTUYECKOrOo O0O0BEKTa, 3aBHCHMOCTEM OOBEKTOB
MEXy cOOO0M;

CaMOCTOSITeNTLHO (OPMYJIMPOBATH OOOOIIEHHS M BBIBOJABI M0 pe3yJibTaTaM
MPOBEACHHOTO HAOJIONEHUS, WCCIACAOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHU;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAKXKE BBHIJIBUTATH
MIPEATNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTHh HH(OpMaLuUH, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHHs 3a/1a4u;

BbIOMpaTh, aHAJIW3UPOBaTh, CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3IMYHBIX BUAOB U (OPM IIPEICTABIICHNUS,

BbIOMpATh (GopMy TMpeACTaBiIeHUS HWHDOpMAUMU U HWILIIOCTPUPOBATH
peliaemMble 3aJayd CXE€MaMH, JAuarpaMMaMy, HWHOM TIpapukod Hu HuX
KOMOMHAIIUSIMU;

OLIEHUWBATh HAaAEKHOCTh WH(GOPMALUU O KPUTEPUSIM, MPEITIOKEHHBIM
YUHUTENEM UIN CPOPMYITHUPOBAHHBIM CAMOCTOSATENBHO.

KoMMmyHHMKaTHBHBIE YHHBeEpPCaIbHbIe YUeOHbIe 1eliCTBUSA:



BOCIIpUHUMATh U (OPMYJIHUPOBATh CYXXICHHSI B COOTBETCTBHUH C
YCIIOBUSIMU U LIETISIMU OOIIEHUS, SICHO, TOYHO, TPaMOTHO BbIpa)kaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX M NMHMCbMEHHBIX TEKCTaX, /aBaTh IOSICHEHUS IO
XOJy pelIeHus 3a7a4i, KOMMEHTHPOBATh IMOTYYCHHBIN pPe3yibTar;

B X0J1€ 00CY>KJI€HUs 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXK/1a€MOM TEMBI,
npoOJIeMBbl, periaeMoi 3aJjauu, BBICKA3bIBATh UJIEH, HAIIEIICHHBIE HA MIOUCK
pellleHUs, COMOCTaBISATH CBOM CYXIEHHUS C CYXICHUSIMU JPYTUX
YYaCTHUKOB JHajiora, oOHapy»XHUBaTh pa3jMyle U CXOJCTBO MO3MILUN, B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
OPEJICTaBISITh  PE3yNbTaThl  pEIICHHs  3aJadd,  OIKCIEPHUMEHTa,
UCCIIEIOBAHMsSI,  TNPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YY4ETOM 3aJ1a4 NMPE3EHTAI[MN U OCOOCHHOCTEN ay IUTOPHH;
NOHMMAaTh W HCHOJb30BaTh  INPEUMYIIECTBA  KOMAaHIHOM U
WHANBUAYyAIbHON pabOThl TpU pEIIeHUH YYEOHBIX MaTeMaTHYEeCKHX
3azay;

NPUHUMATH EJIb COBMECTHON AESTENbHOCTH, TUIAHUPOBATh OPraHU3aIUI0
COBMECTHON paboThl, pacmpelneisiTb BUAbBI pPadOT, JOroBapUBATHCA,
00Cy>KIaTh TPOIIECC U pPe3yabTaT paboThl, 0000IIIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmnoBbIX (opmax pabotsl (0OcCyxkaeHHs, 0OMEeH
MHEHUSIMH, MO3TOBBI€ IITYpMbl U JApPYTUE), BBIIOJHATH CBOI YacTb
paboThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OILICHMBATh KadeCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT MO KPUTEPHUSIM,
c(opMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbBIE YHHBEpPCAJbHbIE yUeOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIBHO COCTABJIATH IUIAH, AJITOPUTM PEIIEHUs 3aJadyu (WM €ro
4acTh), BBIOUpATh CIOCOO pemieHus ¢ y4ETOM HMEIOIIUXCS PEeCcypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI pEIICHUH C Y4ETOM HOBOW WH(MOpMAITUH.

CaMOKOHTPOJ/Ib, IMOLMOHAJIBbHbIA HHTEJJICKT:

BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Tpoiecca U
pe3yJibTaTa pelIeHUs MaTEMAaTUYECKOM 3a/1a4uH;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IpPHU PEUICHUU
3aJ]layd, BHOCUTh KOPPEKTHUBBI B JICSTECIIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENIBCTB, HAWJICHHBIX OIMMMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH IMOCTABICHHOW IIEJIH
U YCIIOBUSIM, OOBSICHSITh MPUUUHBI JOCTHKECHUS WJIM HEJIOCTUKEHUSI LIEIIH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 7 kJjacce OOydYarolUCS TOJYYUT CIEIYIOIINUE
peAMETHBIE PE3YIbTATHI:

Yucaa 1 BBIYMCICHUSA

BrIToNIHATh, cOYeTass YCTHbIE W MHChbMEHHBIC MPUEMBI, apu(METHUECKHE
JNEUCTBUS C PallMOHATbHBIMU YUCIIAMHU.

HaxoauTh 3Ha4YeHUs YHUCIOBBIX BBIPAKECHHUH, MPUMEHSITh pa3HOOOpa3HbIC
criocoObl ¥ MPUEMBI BHIYUCIICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUN, COAEPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexoauTs OT 0AHOM (HOPMBI 3aMMKMCH YUCEN K APYroi (mpeodpa3oBbIBATH
NECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO IPOOD).

CpaBHUBATH U YIOPSJOUYMBATH PAllMOHATILHBIC YUCIIA.

OKpyIJIsTh Yuca.

BBINONHATh NPUKHUIKY U OLEHKY PE3YJIbTaTa BBIUUCICHU, OIIEHKY 3HaYEHUI
YUCJIOBBIX BbIpaXK€HUU. BBIMOIHATE JAEUCTBUSI CO CTENEHSMU C HATypajJbHBIMU
MOKa3aTeIIMH.

[IpuMeHsAT,  NpPU3HAKK  JACIMMOCTH,  PA3j0XKEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemlath mpakTUKO-OPUEHTUPOBAHHBIE 33Ja4M, CBA3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPIHOHAIBHOCTHIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl pelleHUs 3a7ad ¢ Y4€TOM OTpaHUYCHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

Aare0panvecKkue BbIPaKEHUSs

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipolecce OCBOCHUs yueOHOro MaTepuarna.

HaxoauTh 3HaueHUs OYKBEHHBIX BBIPAXKCHUN MPU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BeimonHaTh  mpeoOpa3oBaHUS  IEJIOTO0  BBIPAXKEHUS B MHOTOWICH
MIPUBEJICHUEM TTOI00HBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINOMHATH yMHOXKEHHE OJIHOYIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOT'OYJICH, TPUMEHSTH (DOPMYJIbI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCymIecTBIATh PA3JI0KEHUE MHOTOWJICHOB HA MHOXKHUTEIU C IOMOIIbIO
BBHIHECEHUSI 3a CKOOKM OOIIEro MHOMMUTENS, TPYNIHPOBKH  CIAracMbiX,
MpUMEHEHUS (POPMYJT COKPAIIEHHOTO YMHOXECHUSI.

[IpuMensTh peoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUSI Pa3IMYHbIX 3a7a4
U3 MaTEMAaTHUKHU, CMEKHBIX IIPEJAMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATYPAIBHBIMU IOKA3aTEIsAMM  JUIS
npeoOpa3oBaHus BEIPAKECHHI.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OAHOM IEPEMEHHOW, NMPUMEHSS NpaBUJIa
Nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. [IpoBepATs, sABiIsETCS
JIM YUCJIO KOPHEM YPAaBHEHUSI.

[TpumensTh rpaduyeckre METOIbl IPHU PEIIEHUN JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[ToxOupaTes mpuMepsl Tap YHUCEN, SBIAIOMIMXCA PEIICHUEM JHHEHHOTO
YPaBHEHHUS C ABYyMS IEPEMEHHBIMHU.

Crpoutrb B KOOPAMHATHOW IUIOCKOCTH TpaUK JUHEHHOTO YypaBHEHUS C
JBYMsI TIEPEMEHHBIMHU, TOJIb3YSICh T'paUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHHUSL.

PemaTte cucremsl AByX JIMHEWHBIX YPABHEHUH C JBYMs IIEPEMEHHBIMU, B TOM
quclie rpa@uuecKu.

CocraBisiTh W pemiaTh JIMHEMHOE YpPaBHEHHE WM CUCTEMY JIMHEHMHBIX
YPaBHEHMM II0 YCIOBMIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa4M MTOJYy4YEHHBIN PE3yJIbTAaT.

DyHKIMHA

N3o0paxkaTh Ha KOOPJAUHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIINE 33/ IaHHBIM
KOOpJMHATaM, JIy4Hu, OTPE3KU, HHTEPBAJIbI, 3aMMMCHIBATH YUCIOBbIC MPOMEKYTKHU Ha
anreOpanyecKoM sI3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTHA TOYKHU MO 3aJaHHBIM KOOpAWHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuchiBaTh C MOMOIIBI (YHKIUNA HW3BECTHBIC 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, IE€HA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOAUTEILHOCTD, BPeMsi, 00BEM pabOTHI.

HaxomuTe 3HaueHre QyHKIMY M0 3HAYCHUIO €€ apryMEeHTA.

[Tonumate rpaduyeckuid crocod MpeACTaBICHHS W aHalnW3a WH(OpMaIuu,
U3BJIEKATh U UHTEPIIPETUPOBATh MH(GOPMALINIO U3 TPAPHUKOB peabHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

K konmy oOyuenuss B 8 kiacce oOOydYarOIIMNCA TMOJMYYUT CIETYIOIINE
[IPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BBIYUCTICHUSA

Hcnonp30BaTh HayaJgbHbBIE MPEICTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YHUCeN JUIsl CPAaBHEHMSI, OKPYTJIEHUSI U BBIUUCIECHUHN, N300paxaTh JACHCTBUTEIbHbBIE
YHyCIia TOYKaMH Ha KOOPJAWHATHOM MPSAMOM.

[IpumeHsATh TOHATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOJHTH
KBaJ[paTHbIC KOPHHU, MCIOJIB3Ysl MPU HEOOXOJMMOCTH KaJbKYJSITOP, BBIIOIHSTH
npeoOpa3oBaHus BBIPAKEHUN, COAEP)KAIIUX KBAJAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEM.



Hcnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATUUYHBIX
npobeii u crenieHeit uucna 10.

Aure0panvecKkue BbIPaKeHUs!

[IpuMeHsATh TMOHSATHE CTENEHH C LeJbIM [OKa3aTelieM, BBINOIHATh
npeoOpa3zoBaHus BbIPAXKEHHM, COAEpKALIUX CTETIEHH C LEIbIM ITOKA3aTENIEeM.

BBINIOJIHATE TOKJIECTBEHHbIE MPEOoOpPa30BaHUs PALMOHAIBHBIX BBIPAXKEHUI
Ha OCHOBE MpaBUJI ICHCTBUIN HAaJl MHOTOUJICHAMH U alreOpandecKuMu Ipo0sMu.

PackiianpiBaTh KBaJpaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[TpumensTh npeoOpa3oBaHus BEIPAXKEHUM IJIs1 pEUICHUS] Pa3IUYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHEWHBIE, KBaJpaTHbIE YpaBHEHUS U pallMOHAJIbHBIC YpaBHEHWS,
CBOJISIIIIUECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMs IEPEMEHHBIMHU.

[IpoBOaUTE IPOCTEUIINE UCCIIEAOBAHNS YPABHEHUW U CUCTEM YpPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IrpaUuecKnX NpeICcTaBIeHn (YCTaHaBINBAaTh, UMEET
JU ypaBHEHUE WJIM CUCTEMa YPABHEHUMN pEUIEHUs, €CIU HMEET, TO CKOJbKO, U
npoyee).

[lepexonuth OT COBECHON (HOPMYIMPOBKU 3ajadyu K €€ anreOpandyecKoiu
MOJIEIA C TIOMOILIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J]a4H IOJTYUYEHHBIN pe3ybTarT.

[IpuMeHATh CBOMCTBAa YHCIOBBIX HEPABEHCTB I CPAaBHEHUs, OLICHKH,
pemarh JIMHEWHbIE HEPABEHCTBA C OJIHOM NMEPEMEHHOM M WX CHUCTEMBI, JaBaTh
rpauuecKy0 WUIIOCTPALMIO MHOKECTBA PpEUICHUH HEpPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIMHA

[ToHnmMaTh W WCMONB30BaTh (DYHKITMOHAIBHBIE TIOHATHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAYEHMsI), ONpEACNsITh 3HaUYeHHE (YHKIHMH TO 3HAUYCHUIO
aprymMeHTa, OnpeaessaTh CBOMCTBA (PYHKIMU MO €€ rpaduky.

Crtpoutb rpapuku 3jIeMEHTapHbIX QYHKIUN BUJIA:

y = kix, y = x2, y = x3,y = ||, y = VX, OIHCBIBAaTb CBOWCTBA JHCIOBOM
dbyukimu 1o e€ rpaduxy.

K xonmy oOyuenus B 9 kiacce OOy4YarOMIMICS TONYYHUT CIETYIOIIHNE
IpEeIMETHbIE PE3YJIbTATHI:

Yucia 1 BIYMCICHUSA

CpaBHUBATH U YIIOPSAJOUYNBATH PAIUOHAIIbHBIEC U UPPALlMOHATIBHBIE YHUCIIA.

BeimonHaTh  apudMeTndecKkue JEUCTBHS C PAlMOHAIBHBIMU YHCIIAMH,
coueTass YCTHbIE W TIMCbMEHHbIE TMPUEMBI, BBINOJIHATH BBIUUCIEHUS C
UPpaLMOHATBHBIMU YHCIAMHU.



Haxonute 3Ha4YeHHs CTENEHEW C LEJNbIMU I[IOKa3aTeasiMU W KOPHEW,
BBIYMCJIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHHUM.

OKpyriarh JI€UCTBUTEIbHBIC YHCJA, BBINOJHATH MPUKUJIKY pe3yJsibTaTa
BBIUMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE U KBaJApAaTHBIE yPaBHEHUWs, YPaBHEHHS, CBOISIIUECS K
HUM, IIPOCTEHIITEe TPOOHO-paIliOHAIbLHBIC YPaBHEHHUS.

Pemate cuctembl ABYX JHUHEHHBIX YPAaBHEHHM C JABYMsI NEPEMEHHBIMU U
CHUCTEMBI IBYX YPAaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JINHEWHBIM.

Pemiath TEKCTOBBIE 3ajayu alreOpamdeckuMm Croco0OM C  MOMOIUIBIO
COCTABJICHUS YPABHEHHUS WJIA CUCTEMBI JIByX YPAaBHEHHH C IByMsI IEPEMEHHBIMH.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHNS YPABHEHUW U CHUCTEM YPaBHEHHH, B
TOM YHCJIE ¢ TPUMEHEHHEM TpauiecKkux mpeacTaBieHui (yCcTaHaBIUBaTh, UMEET
JW ypaBHEHUE WJIM CHUCTEMA ypaBHEHUW PEUICHHS, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemate nuHEWHBIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, HM300pa)katTh
pellieHue HEPaBEHCTB Ha YHMCIOBOW MPSMOM, 3alMCHIBATH PELICHUE C MOMOIIbIO
CHUMBOJIOB.

Pemiate  cHUCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO, H300pa)»kaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOM MPAMOM, 3aMMCHIBATh PEIIEHUE C OMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3TUYHBIX 33/1a4.

DyHKIUU

Pacno3naBath (yHKIMU H3y4eHHBIX BUJIOB. [loka3biBaTh CXeMaTUYECKU

pacIoyio’keHNe Ha KOOPAMHATHON TIOCKOCTH TpadukoB GyHKImA Buga: Y = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =%,y = |X|, B 3aBucumoctu ot
3HaYeHUN KO3()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U n300pakarh CXeMaTHYECKU TpaduKU KBAJAPATUYHBIX (PYHKIUH,
OMUCHIBATh CBOMCTBA KBAPATUUHBIX (PYHKIIUM 1O UX Tpadukam.

Pacno3naBath KBagpaTUYHyrO (QYHKIHIO 1O (opMyJie, MPUBOJIUTh TPUMEPHI
KBaJpaTUYHBIX (DYHKIMNA U3 peaibHOM KU3HU, (PUZUKU, TECOMETPUH.

Ymncsi0BbIE MOC/I€I0BATEILHOCTH U IPOrPecCum

PacrioznaBath apudmeTHUecKyr0 M TEeOMETPUYECKYIO TMPOTPECCUU TpH
Pa3HbIX coco0ax 3a/1aHusl.

BbIMOMHATH BBIYUCIAEHUS € UCHOJb30BaHUEM (opMysn N-TO  4YiieHa
apu(pMETHUECKON U TEOMETPUUECKON MPOTPECCHI, CYMMBI IEPBBIX N UJICHOB.

N300pakaTh YI€HBI TMOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
MJIOCKOCTH.



Pemates 3amgaum, CBS3aHHBIC C YWCIOBBIMH IOCIICIOBATEIHHOCTSIMH, B TOM
YHCIIe 3a/la4i U3 PeabHOM JKU3HU (C UCIMOJIb30BAHUEM KaJIbKYJISATOPA, IUGPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBO yacos
Ne DJIeKTpOHHbIe (HM(ppOBbIE)
HaumeHoBaHue pa3aeioB U TeM MPOrPaMMBbI KoHTpoJibHbIe
n/n Bcero o0pa3oBaTejibHbIE PeCyPChI
padoTbI
Ywucia u BeryuciaeHus. ParmonansLHbIe YUca 25 2 ]f?'[lfrf)ssnlljr(::;i)grou/g £415h90
but6mmoreka [IOK
Koopawsatet u rpaguici. Gymicin 30 ! https://m.edso0o.ru/7f415b90
bubnunoreka [IOK
YPaBHEHH H HCPABCHCTBA 21 . https://m.edsoo.ru/7f415b90
bu6nunoreka [JOK
A 1
ArCOPANECKHE BLIPLKCHH 30 https://m.eds00.ru/7f415b90
[ToBTOpenme n 0600IIEHNEe 13 1 bubmorexa LHOK

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

Ne
n/n

10

HaumenoBaHmue pa3xejioB U TEM IPpOorpaMmabl

Anrebpanyeckue BeIpaxeHus. AnreOpandeckas
Ipo0b

Yucna u Beraucienus. CTeneHs ¢ OCJIbIM
IIOKa3aTcjiem

Uucna u Beruncnenus. KBajgpaTHsie KOpHU
Oyukiuu. OCHOBHBIE MOHSITHS

Oyukuuu. Yucinosble QyHKIUH

AnrebGpanueckue BbipaxeHus. KBaapaTHsiii
TPEXWICH

VYpaBHeHus 1 HepaBeHCTBa. KBagpaTHbIe
ypaBHEHHS

VYpaBHeHus v HepaBeHCTBA. CUCTEMBl ypaBHEHUI
YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa

[ToBTOpenue n 0600IIEeHNE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanyecTBO 4acos

Bcero

15

14

10

15

13

10

102

KoHTpoJbHbIe
padoTbI

1

duexkTpoHHbIe (HU(pPOBBIEL)
o0pa3oBaTesibHbIE PeCypChl

bubnuoreka [JOK
https://m.edsoo.ru/7f417af8

bubnunoreka [IOK
https://m.edsoo.ru/7f417af8

but6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6nunoreka [IOK
https://m.edsoo.ru/7f417af8

bubnunoreka [JOK
https://m.edsoo.ru/7f417af8

bu6nunoreka [JOK
https://m.edsoo.ru/7f417af8

but6mmoreka [IOK
https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
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
https://m.edsoo.ru/7f417af8

9 KJIACC

KosamnuecTBo yacos
DJIeKTpOHHbIe (LM (ppoBbIE)

Nen/m  HauMmeHoBaHHe pa3/esioB M TeM MPOrPaMMBbI Kontpoibu
Bcero o0pa3oBaTebHbIE PECypPChl
ble padoThI
. bubnuorexa [JOK
Uucna v BeruuciaeHus. J{eficTBUTENIbHBIC YHCIIa 11 1 https:/m.edsoo.ru/7f419d08
bu6mmoreka [JOK
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 17 1 https://m.edsoo.ru/7f419d08
VYpaBHEHHUs U HEPABEHCTBA. Y PABHEHMS C OJJHOM 14 1 bubnuorexa [JOK
[IEPEMEHHON https://m.eds00.ru/7f419d08
. bu6mmoreka [{OK
0% .C 16 1
paBHEHHMsI M HepaBeHCTBA. CHCTEMBI YpaBHEHHI https://m.edso0.ru/7f419d08
bu6mmoreka [{OK
o 17 1
YHKHHH https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
4 16 1
MCHIOBBIC TOCTCAOBATEILHOCTH https://m.edso0.ru/7f419d08
[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS 3HAHUIH 28 1 Bubmmorexa LIOK

https://m.edso0.ru/7f419d08
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» AnreGpa (B 2 yactsix), 7 knacc/ Yacte 1: Mopakosuu A.I'.; Yactb 2:
Mopnakosuu A.I'. u agpyrue; ron penakuueit Mopakosuya A.I'., Ob1iecTBo ¢
OorpaHr4eHHON 0TBeTCTBEHHOCTHIO « IOl MHEMO3NHA»

» Anre6pa (B 2 yactsax), 8 kinace/ Yacts 1: Mopakoud A.I'.; YacTs 2:
Mopakosuu A.I'. u npyrue, nox peaakmueir Mopakosuua A.I'., O6miecTBo ¢
orpaHnuueHHON 0TBeTCTBEHHOCTHIO « IOl MHEMO3NHA»

» Anrebpa (B 2 yactsx), 9 kinacc/ Yacte 1: Mopakosuy A.T'., Cemenos I[1.B.;
Yacte 2: Mopakosuu A.I'., Anekcanaposa A.JL., Mumryctuna T.H. u npyrue;
oA penakieir Mopakosuda A.I'., O0IIecTBO ¢ orpaHUYCHHON
oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»

METOAUYECKHE MATEPHUAJIBI 1JIAA YUUTEJIA

e TecTsl U1 IpOMEKYyTOUHOH aTTecTanuu 7-8 knacc. [lox penakuueinn @.@. JIpiceHKO
2009.

e Mopakosuy A.I'., Tynpunnckas E.E. Anreopa: Tectsl s 7—9 kit
0011e00pa3oBaTeNnbHbIX yupexkaenuii. — M.: Muemosuna, 2004.

e MopakoBuu A.I'. Anrebpa. 7 kiacc: Meroaudeckoe mocobme s yuutens/A.l.
MopnkoBud. — 4-e u3a., uctp. U non. — M.: Muemosuna, 2017. — 86 c. ui.

e JlomoB M.A. KoHTponbHBIE U CAMOCTOSATENbHBIE pabOTHl MO airedpe: 7 Kiacc: K
yueonnky A.I".Mopakosuua u ap. — M.: U3gatenbctBo «Ok3amen», 2006.

o IOII. Hynuunsia, E.E. Tynbumnckas. AnreOpa-7.KonrponbHble paboTel. M.:
Mmuemo3suna, 2007

e JLA. AnekcannpoBa. Anredpa-7. CamocTtositenbHbIe padboTel. M.:Muemo3una, 2009

e Epmosa A.Il. 'ono6oponsko B.B.,A.C.Epmosa CamocTosITebHBIE U KOHTPOJIbHbBIE

paboThI o anredpe u reoMeTpuu A 7 kiaacca.- M.: Mekca, - 2013
e [LU.AnteHoB TecTsl o anredpe 7-9 kmacc.M. : JIpoda»,2007.

e KoHuTtpoasHO u3mepurenbHble MaTepuaibl. Anredpa 7 (Coct. JL.M. MapTtsimosa) M.
2011.

e A.T. Mopakosuu, T.H. Mumryctuna, E.E. Tynsunnckas, Anrebpa — 8 , 3aJa4HUK

e O.I1. JymunneH, E.E. Tynsunnckas, Anredpa — 8, KonTponbHbIe paboThI\ o pei.
A.I''MopakoBnya

e A.I'. Mopakoswuu, E.E. Tynpunackas Anredpa, TecTs

e A.T. Mopakosuu, Anredpa 7-9, Meroauueckoe nmocodue Assi yuYuTens

e Aurebpa. CamocrositenbHble paboThl i 8 Kilacca 0011eo0pa3zoBaTeNbHBIX
yupexnennii/JI.A. Anekcanaposa; mox pea. A.I.MopakoBuya.-3-e u3., nepepao.-
M.:Muemo3suHna, 2007.



e KOHTpOJBbHBIE U CAMOCTOATENbHBIE paOOTHI IO anredpe: § kiacc k yueOHuky A.T.
MopnkoBuua «Anredpa. 8 knaccy / M.A.Ilonos -3-e u3a., nepepad. u nom. — M.:
WznarenscTBO «IK3aMeH», 2011.

e MopakoBuu AT. Anre0Opa. 7-9 KJIaCCHI. TecTol 1A yyalmxcs
oOuieoOpaszoBarenbHbix yupexaenuin / A.I'. Mopakosuu, E.E. Tynbunnckas. — 7-e
u31., nepepad. — M.: Muemo3suna, 2008.

e JLA. AnekcannpoBa. Anredpa. Kontponsabie pabotst / moxa pen. A.I'. MopakoBuua

o COOpHHMK 3alaHWi Ui TPOBENEHHs] MUCHBMEHHOTO SK3aMeHa Mo ajredpe 3a Kypc
ocHoBHoi mmkosbl. 9 kmacc / JI.B. Kysuemoma, E.A.Bynumoswu, b.I1.Ilurapes,
C.b.CyBoposa. — M.: JIpoca, 2006.

e AnteiHoB I[L.W. KoHTposnbHBIE U 3aueTHBIE paboThl Mo anredpe. 9 kmacc. — M.:
Ox3amen, 2003.

e Epmosa A.Il, I'ono6opoasko B.B., Epmosa A.C. CamocTosTeIbHbIE U KOHTPOJIbHBIE
paboTel o anredpe u reomerpun g 9 kimacca. — M.: Wnekca, Xapbkos: ['umMHa3us,
2006.

e Acramkuna U.C., by6muuenko O.A. [luakTuueckue MaTepuabl K ypoKaM anreopsl
B 8 — 9-x kiaccax. — PocroB H//]: ®enukc, 2003.

e DITenspman u ap. Ckaska o Cmsuelt KpacaBune, nnum @yskius: YdeOHoe
nocobue 1o maremMaTtuke s 9-ro kinacca. — Tomck: U3n-Bo Tom. yH-Ta.

e Pocomek C.K., Xarot JI.b., Manosa U.E. Cucrems! ypaBHeHHit: YueOHOE TOCOOHE 1O
Marematuke i 9-ro kimacca. Ilon pemakument O.I.I'enspman. — Tomck: U3n-Bo
Towm. yH-Ta.

e AureOpa: JlonomHUTEIBHBIE IIABI K IIKOJBHOMY YU4eOHHKY 9 KJI.: yueb. mocoOue st
ydamuxcs MK. U KI. ¢ yrayOn. usyuyeHuem matematukud / Maxkapsiue HO.H.,
Munrok H.I'.; mox penakuueii I'.B.lopodeesa. - 5-e uzn. - M.: [Ipocsemenue, 2004.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

e Komtekmmu iudpoBsix 00pa3oBarenbHbIX pecypcoB Sdamgia, PemryBIIP, Sknace,

e Enunas xomrexnus mudpoBeix obpasoBatensHbix pecypcos (http://school-
collection.edu.ru/)

e DJekTpoHHOE nocodue « ODyHKIUSD)

e DrnekrponHoe nocobue YMK "XKupast MaremaTuka"

e  DJIEKTPOHHBINA MIKOIBHBIN yueOHUK ['eomerpus 7-9 kimacc Atanacss JI.C., byty3oB
B.®., Kanomues C.b. u ap

e UNYMK «KomnerentHocTs. MHMTIMATHBA. TBOpUecTBO» Harsnas reometpus 5-6
KJ1acc

e JKussle wutroctpanuu K yueObnuky A. I'. Mopakosuua "Anrebpa". 7 knacc
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