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Annomayusn K padooueii npozpamme
y4eOHOro mpeaMeTa «AJredopa»

PabGouass mporpamma ydeOHOTO TIpenMera «Anrebpa» 00sS3aTebHON
npeanMeTHoi  obmactm  «Matematuka u  uH(pOpMaTHKa» pa3paboTaHa B
cooTBeTcTBUHM ¢ MyHKToM 32.1 ®I'OC OOO, mynkrom 146.5 ®OII OO0, B
COOTBETCTBHH C (hefiepaabHbIM y4eOHBIM TUTAHOM OCHOBHOTO 00IIIEro 00pa3oBaHwsI
(5-mHeBHast yueOHas Hemens), ¢ yd4eToM pabodell MporpaMMbl BOCIUTAHHS H
peanusyetcst 3 roja ¢ 7 mo 9 kinacc.

Anrebpa sABIsSETCSs OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa OOECIIEYMBAET U3YUYECHHUE IPYTUX JTUCLUIUINH, KAaK €CTECTBEHHO-
HAy4yHOro, TaK M TyMaHUTAPHOIO LMKIOB, €€ OCBOCHHE HEOOXOAUMO MJis
IpOAOKEHUs 00pa30BaHUs U B TOBCEIHEBHOM kU3HU. Pa3Butue y o0ydaromumxcs
HAy4YHBIX TPEJCTABICHUNH O IMPOUCXOXKACHUH U CYIIHOCTH alreOpanvecKux
abcTpakiuii, cnoco0e OTpaKeHHUs] MaTEMAaTUYECKON HAyKOM SIBJIEHUI U MPOIECCOB
B MPUPOJEC W OOIIECTBE, PO MaTEeMaTHYECKOTO MOJCIMPOBAHHS B HAYyYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX JJIsl aJaNTaldyd B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3yueHnue anreOpbl oOecreyuMBaeT pa3BUTHE YMEHHUS HaOI0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCWCTBHSI W BBIBOJBI,
dbopmynmpoBaTh yTBepkacHUA. OCBOCHUE Kypca alreOpsl 00ecreunBacT pa3BUTHE
JOTHYECKOT0 MBIIUICHUsST OOYyYarolMXCsi: OHM HCHOJB3YIOT JAENyKTUBHBIE U
WHAYKTUBHBIE PacCyXJeHus, 0000IIeHIe 1 KOHKPETU3AINIO0, a0CTparupoBaHue u
anajgoruto. OOyueHwe  anreOpe  MpeAnojaracT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENIFHOM ~ JIEATEIBHOCTH OOYYaroIIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelieHue 3aa4 SBISETCS peann3alieil 1esTeIbHOCTHOTO MPUHIIUIA 00YyYEeHHUS.

B crpyktype mporpammbl ydueOHOro kypca «Anredpa» Ijisi OCHOBHOIO
o01m1ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BRIYHCICHUSNY, «ANreOpandecKkie BBIPAKEHUD», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas U3 3THX colep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHHUsl Kypca, B3aUMOJIECHUCTBYS €
IpYyTMMH €r0 JHHUAMH. B Xome wu3ydeHus ydeOHOro Kypca OOydaroImmMmcs
MIPUXOJIUTCS JIOTHYECKH PACCYXKAAaTh, UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «AJredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTABICHHBIE BO BCEX OCHOBHBIX pasernax
MaTEMaTUYECKOT0 00pa30BaHUS M CIOCOOCTBYIOIINE OBIAJICHUIO OO0YJAFOIITMUCS
OCHOB  YHUBEPCAJIBLHOTO MaTeMaTH4ecKoro s3eika. CopepkaTenbHOH U



CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOTro Kypca «AmnreOpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTED.

Conepxkanve nuHUM «UYuWciia W BBIYHCICHUS» CIY)KAT OCHOBOM JJIst
JanbHEHIIero U3y4YeHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOydYarOMIMXCS
JIOTUYECKOTO MBIIIICHUS, POPMUPOBAHUIO YMEHUS MOJIB30BATHCS aJrOPUTMaMHU, a
TaK)Xe IPHOOPETCHHIO MPAKTHUYCCKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHON
*KW3HU. Pa3BuTHE MOHATUSA O YUCJIE HA YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
CBSA3aHO C pAalMOHAJIBHBIMM M HUPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM
NPEACTABICHUM O JEHCTBUTENHLHOM YHCIE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JUHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHHUIo.

Copnepkanue JByX anreOpanyecKkux JUHUN — « AIreOpandecKue BhIPAKCHUS
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (HOPMHUPOBAHHIO Y OOYyUAIOUINXCS
MaTEMaTUYECKOro arnmapara, HeOoOXOAUMOTro Ui pelIeHUs 3a7a4 MaTeMaTHKH,
CMEXHBIX TMpPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOIO 001iero oOpa3oBaHMsl Y4Y€OHBIM MaTepHall TPYHIUPYETCS BOKPYT
paIMOHAIBHBIX BRIpAKCHHUH. ANreOpa JeMOHCTPUPYET 3HaUYCHUE MaTEMaTHKHA KaK
A3bIKa ISl TIOCTPOEHHUS MaTeMaTUYeCKUX MOJeNel, ONUCaHUS TPOIECCOB U
SBJICHMM peanbHOTO Mupa. B 3agaunm oOydeHuss anreOpe BXOIAT TaKKe
JTanbHEIIee pa3BUTHE AJTOPUTMUYECKOTO MBIIUICHUSA, HE00X0IUMOro, B
YaCTHOCTH, JJIS OCBOCHHUS Kypca WH(DOpMATHKH, W OBJIQJCHUE HaBBIKAMU
JIeAyKTUBHBIX paccyxaeauid. [IpeoOpa3oBanne cUMBOJIBHBIX (POPM CITOCOOCTBYET
pa3BUTHIO BOOOpa)KEHUs, CIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTBY.

Copeprxanve QyHKIIMOHAIBHO-TPaQUUECKON JIMHUK HAIEJICHO Ha TOJIyYCHHE
OOyJaronMMUCs 3HAaHUNA O (QYHKIMSIX KaK Ba)KHEHIIEH MaTeMaTW4ecKOW MoJenu
JUTSL OTIMCAHUSI M UCCIICJIOBAaHMS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUH B IPUPOJIE
u obmiectBe. M3yueHue martepuana CrocoOCTBYET PA3BUTHUIO y OOYyYaroIMXCS
YMEHUS UCTIOIh30BATh PA3JINYHBIC BHIPA3UTEIIbHBIC CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKJIaL B (QopMHUpOBaHUE
MIPEICTABIICHUH O POJIM MaTeMaTUKH B PA3BUTHH [IUBUIN3AINN U KYJIbTYPHI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kkjaccax u3ydaeTrcss Y4eOHbIA Kypc
«Anredbpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3leiibl COIAEPIKAHUS:
«Uucma w BBIUKCIEHUSN», «ANTeOpandecKkue BBIPAKEHUS», «YPaBHCHHUS U
HEpaBeHCTBA», « DyHKIHW.

Ha usyuenne yueOHOTO Kypca «Anredpa» orpoautcs 306 dacos: B 7 Kiiacce
— 102 4aca (3 ygaca B Henento), B 8 kinacce — 102 4gaca (3 ygaca B Henento), B 9
kiacce — 102 ygaca (3 yaca B HEZIEIHO).

JanHas pabouasi nporpamma takxke peanusyercs B pamkax AOOII OO0 nns
yuamuxcs ¢ OB3.



COAEPKXAHUE OBYUYEHUSA
7 KIIACC

Yuciaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE W JECSITHYHBIE, TIEPEXO] OT OJHON (DOpMBI 3amucu
npobeit k gapyroi. IloHATHe palMOHAIBLHOTO 4YHCHA, 3aluCh, CpPaBHEHHUE,
YHOOPSAIOYMBAHUE  pAlMOHANBHBIX 4uceld. Apudmerndeckue JEHUCTBUS €
palMOHAJIBHBIMU YKCIIaMU. Pelrenne 3amad u3 peasibHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJeM: ONpEeIeNIeHHue, IMpeoOdpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs, 3aUCh 0oNbIIMX yuceln. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U ApOoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3a0a4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JACIMMOCTH, PA3J0KEHUE HAa  MHOXKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEeHUA

IlepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCTUMBIE
3Ha4YeHHUs nepemeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEXAY BEJIMUYMHAMU B BUJIE
dbopmynbl. Beraucienus no ¢popmyrnam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAKEHHS, MpaBWIa MpPeoOpa3oBaHUsl CyMM U
IPOU3BEIEHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEIEHUS MOJAOOHBIX ClaraeMblX.

CBoONiCTBa CTENEHM C HATYPAJIBHBIM IIOKA3aTEIIEM.

OnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOWIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMysbl COKpPAIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaAparoB. PazmoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPEHb YpaBHEHHWsI, TMpaBujia TpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHUM.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHEeHUH. CocTaBieHHE YpaBHEHUH IO
YCJIOBHIO 3a71a4u. PenieHne TeKCTOBBIX 3a/1a4 C IIOMOIIBIO YPaBHEHUM.

JluneitHoe ypaBHEHHE C JIBYMs NMEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JIMHEWHBIX YPABHEHUW C JBYMsI IEPEMEHHBIMHU. PellleHne CHUCTEM ypaBHECHUU
CrocoOOM TMOACTaHOBKU. I[Ipumepbl pelieHusi TEKCTOBBIX 3a/lad C IOMOIIbIO
CUCTEM YPaBHEHUM.



DOyHKIUU

Koopaunara Touku Ha npsiMoi. UucnoBble TPOMEXYTKU. PaccTosiHne MexIy
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucreMa koopauHaT, ocu OX m Oy. AGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadkoB, 3aJaHHBIX (OPMYIIaMHU.
Yrenue rpadukoB peanbHbiX 3aBucumoctedl. I[lonsatue ¢dyukuuu. I'paduk
¢bynxun. CpoiictBa Qynkimid. Jluneitnas @ynkuums, e€ rpaduk. ['padux dyHkimm
y = |X|. I'paduueckoe pelieHre JIHMHEWHBIX ypaBHEHHH M CHCTEM JIMHCHHBIX
YPaBHECHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBanpatubiii kopeHp u3 uucia. [loHsTHe 00 uUppauMOHAIBLHOM 4YHUCIE.
JlecsiTuuHble TpUOIMKEHUST UppallMOHANBHBIX ynces. CBolicTBa apuMeTHYecKuX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUHN
Y BBIYHCIICHUAM. [[eiCTBUTEIBHBIE YNCIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YKCIIA.

AuredpanyecKue BbIpaKeHUsA

KBagpaTHbiii  TpE€XuieH, pas3loKEHWE KBAJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIN.

AnreOpandeckas ApoOb. OCHOBHOE CBOWMCTBO anreOpandeckoi JIpoOwu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreOpandyeckux JapoOei.
ParnmonanbeHble BhIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Pemienue ypaBHEeHHH, CBOIAIIMXCS K JIMHEWHBIM M KBAJIPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padmyeckas uHTEpIpeTals YpaBHEHUN ¢ JBYMSI IEPEMEHHBIMH U CUCTEM
JVMHEMHBIX ypaBHEHUW C JABYMsI II€pEMEHHBIMHU. lIpuMepnl peleHus CHUCTEM
HEJIMHEWHBIX YPABHEHUM C IByMS] IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynkuu. OONacTh ONpeAeNeHUuss U MHOXKECTBO 3HAYCHHM
¢yuxun. CrnocoObl 3a1aHusa QyHKUIUH.



I'paduk ¢ynkuuu. Utenwe cBorcTB GyHKIUU 10 €€ rpaduxy. IIpumeps
rpadukoB QyHKINIA, OTpaXKAIOIINX PeaTbHBIE MPOIIECCHI.

OyHKINK, OMUCHIBAIOIIKME TMPSAMYI0 M OOpaTHYIO MPONOPIIMOHATHHBIE
3aBHCHMOCTH, HX rpaduki. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pelIeHre YpaBHEHUH U CUCTEM YpaBHEHUIA.

9 KITACC

Yuciia ¥ BIYMCICHUS

PannonansHble 4MClia, UppalMOHATIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JecsTUUHbIe ApoOu. MHOXKECTBO JEHCTBUTENBHBIX YUCEN, 1eHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JIEUCTBUTEIBHBIX YACEN U KOOPAUHATHON IIPSMOM.

CpaBHEHHME [I€UCTBHUTENIBHBIX 4HCEN, apU(PMETUUYECKUE JEUCTBHS C
JNEWCTBUTEILHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKPY’KAIOLIETO MHpa, AJIUTEIBHOCTh MPOIECCOB B
OKpPY’KaroIeM MHUpE.

[Tpubnnk€éHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTriieHHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JInnenHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K JIUHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHUH, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEIICHEN PA3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandyeckKuM METOJIOM.

VYpaBHeHue ¢ AByMsI NEpeMEHHBIMH M ero rpaduk. Pemienue cucrem IByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. Pelienne cucrem AByX ypaBHEHU,
OJIHO W3 KOTOpPBIX JHUHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUHN C IBYMsI IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3aj1a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOoU. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBA.
['padmyeckas MHTEepHpeTalnus HEPABEHCTB M CHUCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIUU

KBanpatnunas ¢yskius, e€ rpaguk u cpoiictBa. [lapaGona, koopauHaThl
BEPILMHBI 1apadoIibl, OCb CAMMETPUH NapadOJIbl.



I'padukn byrkmmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X|, 1 ux
CBONCTBA.

YucsioBbIe MOCIEI0BATEILHOCTH U MPOrPecCum

[loHsiTUE YMCITOBOM MOCHENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIbHOCTH
peKkyppeHTHOH popMyIoit u hopmyJIol N-To wieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMmysbl N-ro YieHa
apru(pMETUIECKON U TeOMETPUUECKOM MPOrpeccuit, CyMMbl IEPBBIX N YJICHOB.

N3o0paxkeHne uiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTpecCHid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CI1oXHBIE IPOLICHTBL.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA TIPOI'PAMMBI
YYEBHOT'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMmbl y4yeOHOro Kypca
«AnreOpa» XapaKTEepU3YyIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY M  HACTOSAMEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KCHHUSIM  POCCUHCKHMX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN Tpa)KIaHUHA U PEAM3aLUU €TI0
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYkKICHHUIO 3TUYECKUX NPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KEHHI HayKd, OCO3HAHMEM Ba)XXHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B PpEIICHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccrOoHaIbHOM
NESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHNUEM MHAMBHUAYAIbHON TPAeKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOALI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEYECKOM
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBHIM3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKU M MAaT€MAaTHYECKOW KYJbTYpOH Kak CPEICTBOM
IIO3HAHMWs MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBHIO TMPUMEHSATh MaTeMaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro oOpa3a KU3HHU  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIeKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYroro 4eI0BeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKAaIOIICH Ccpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX MOCIEACTBUM MJI OKPYXKAIOIIEH Cpeabl, OCO3ZHAHUEM
100aIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM U MyTeH UX pelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJOBHUAM COLUMAJIBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPaAKTUUYECKYIO JIEITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIHpOBaTh UJEH, TIOHSTHUS, TUTIOTE3bl 00 00BEKTAX U SABJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE peIICHUs] U JeUCTBUSA, (GOPMYJIMPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue aeicTBUA:

e BBIBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHWWA MEXIy TMOHSTHIMHU, (HOPMYITUPOBATH
ONpPENEIEHUS] TOHATHM, YCTAHABIMBATh CYLIECTBCHHBIM  MPU3HAK
KIaccu(uKany, OCHOBAHUS JUIsi OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MPOBOJIMMOTO AaHAJIN3A;

e BOCHpPUHUMATH, (OPMYIHpPOBaTh U  MOPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, €IUHUYHBbIC, YacTHbIE W 0OIIue,
YCJIOBHBIE;



BBISIBIIITH ~ MATEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH M
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXHbBIE JOKa3aTeJIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaMBaThb apryMEHTalUI0, MPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOcOo0 permieHuss yuyeOHOW 3aiaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peELIEHUs, BBIOMpaTh Hauboiee MNOAXOAAIIMI ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUA,
(dbopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOATENIbHO YCTaHaBJIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIUI0, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HKCCIAEAOBAHME MO  YCTAHOBJICHHIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEAEHHOIO HAOIOEHUS, UCCIEOBAHMsI, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

POTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMH, HTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATH W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB M (JOPM IIPEICTABIICHUS,

BBIOMpATh (opMy TMpeACTaBiICHUS HWH(DOpPMAIMM U WILTIOCTPUPOBATH
peliaemMple 3aJayd CXeMaMmH, JIuarpaMMamH, WHOW rpaduKod U HX
KOMOMHAIIMSIMU;

OLICHWBATh HAAEKHOCTh WH(GOPMALMU TO KPUTEPUSM, MPEII0KECHHBIM
YUUTEIEM UIH CPOPMYTUPOBAHHBIM CAMOCTOSTENBHO.



KoMMyHMKaTHBHBIE YHMBeEPCAJIbHbIE Y4eOHbIe 1eliCTBHA:

BOCIIpUHUMATh H  (OPMYyIHUPOBATh CYXKICHHSI B COOTBETCTBUU C
YCJIOBHSIMHU U LEJIAIMH OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOUKY 3pPEHMSI B YCTHBIX M NHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTHUPOBATh ITOyYEHHbIN pe3ysbTar;

B X0J1€ 00CY’KJEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKIAEMOW TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlCIEHHBIC Ha TIOMCK
pELICHUs], COIOCTABIATH CBOM CYXJIEHUS C CYXICHUSMHU JIpyTux
YYaCTHUKOB JHayiora, oOHapyUBaTh PA3JIMYME U CXOJCTBO MO3MIIMH, B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJIbTaTbl  PEIICHHs  3aJadyd,  JKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHHS C YU4ETOM 3a/1a4 MPE3eHTAUN U OCOOEHHOCTEN ay JUTOPHH;
NOHMMAaTh W HCIOJb30BaTh  IpPEUMYyINEeCTBA  KOMaHJHOM MU
WHIUBUIYaIbHOM pabOThl TpPH pELIEHUU YYEOHBIX MaTEMaTUUYECKUX
3ajay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacmpelneisTb BUAbBI pPadOT, JOrOBapUBAThCH,
00CyXKIaTh IPOIIECC U pPe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPynmnoBbIX (opmax paboTsl (0OcyxkaeHus, oOMeH
MHEHUSIMH, MO3TOBBbI€ IITYPMbl U JpYyTu€), BBINOJHATH CBOK 4YacTb
paboThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C APYTUMH WIEHAMHU KOMAaHIbl,
OLICHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(OpMyYTUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIATh IUIAH, AJITOPUTM PELIEHUs 3a1adu (WU €ro
4acTh), BBIOUpATh CIOCOO peleHUs: ¢ YYETOM UMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BAapUAHTHI pEeUICHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BIIQJIETh CIOCOOAMH  CaMOIPOBEPKH, CaMOKOHTPOJIS —IIporecca u
pe3yibTara pelieHuss MaTeMaTHYeCKO 3a1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPU PEUICHUU
3a7a4M, BHOCUTHh KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENHCTB, HAMICHHBIX ONMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;



e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACSATEIBHOCTH IMOCTABICHHOM LIEIU
U YCJIOBHSIM, OOBSICHATh NPUYUHBI JOCTHKEHUS WM HEJOCTHKEHUS LENH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIETYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yucsia v BbIYMCIEHUS

BrinmonHATh, coueras YCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apu(DMETHUECKUE
JEUCTBUS C PallMOHATIbHBIMU YUCIIAMU.

HaxonuTh 3HAa4eHWS YUCIIOBBIX BBIPAKEHUM, MPUMEHSATH pPa3HOOOpa3HbIC
crocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAXKEHUN, COACPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMHMCH YUCEN K JPYroil (mpeoOpa3oBHIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIIbHBIC YUCIIA.

OKpyIJIsTh YuCna.

BBINONHATE IPUKUAKY U OLIEHKY PE3yabTara BIYUCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BbIPAXKECHUW. BBIMNOIHATH HEUCTBUS CO CTENEHSMH C HATypajJbHBIMU
MOKA3aTEeISIMH.

[IpuMeHsAT,  MpU3HAKK  JCIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 33Ja4YM, CBS3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPLHUOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a7ad ¢ YYETOM OTPAaHMYCHHH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AnredpanvyecKue BbIPAKEeHUSA

Hcnonp30oBaTh anreOpandecKyro TEPMUHOJIOTHIO W CUMBOJIMKY, TPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

HaxoauTe 3HaueHuss OYKBEHHBIX BBIPAKCHUN MPU 3aJlaHHBIX 3HAYCHHSIX
MIePEMEHHBIX.

BeimonHsATh TpeoOpa3oBaHUS  IE€JIOTO  BBIPAKEHUS B MHOTOYJICH
MIPUBEJCHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBHITHEM CKOOOK.

BbINONHAT yMHOXKEHHE OJIHOYIEHA HAa MHOTOWIEH M MHOrOWieHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh Pa3JI0KEHUE MHOTOWICHOB HA MHOXKHUTEIH C IOMOIIBIO
BBEIHECEHUSI 3a CKOOKM OOIEro MHOXWTENS, TPYNIHPOBKH  CIIAracMbIX,
npuMeHeHUsT (HOPMYJIT COKPAIIEHHOTO YMHOKCHUS.



[TpumensTs nmpeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS PAa3IMYHBIX 3aja4
13 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IIOKa3aTEISIMH IS
IpeoOpa30BaHuUs BbIPAKECHUII.

YpaBHeHMs U HEPABEHCTBA

Pemats yMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPABHEHUS K PaBHOCUIBHOMY eMmy. [IpoBepsTs, ABnseTcs
JI YHUCII0O KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepbl Map 4YUCEN, SBIAIOMIMXCA PEIICHHEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPJMHATHOW IIOCKOCTU TIpaUK JIHMHEHHOrO ypaBHEHHUS C
JIBYMsI TMEPEMEHHBIMH, MOJIb3YSACh TpauKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YPaBHEHHUS.

Pemate cuctembl 1ByX JIMHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBisATh M pelIaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH IO YCJIOBHUIO 3aJaud, WHTEPIPETHUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a44 IOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N3o0pakaTh Ha KOOPJAUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aIaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, MHTEPBAJIbI, 3AIMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anre0panveckoM SI3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpOUTh rpaduiky TMHENHBIX GyHKUMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnucelBaTh C TMOMOUIbIO (PYHKIMA W3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIMU MO 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuid cnocod MpeAcTaBICHHUs U aHaIW3a MH(OpManuwy,
U3BJIEKAaTh U UHTEPIPETUPOBATH MH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromMiicsi TMOJYYUT CIICIYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HadaJgbHbBIE IPEACTABICHHUS O MHOXKECTBE JIEUCTBUTEIIBHBIX
YHCell JJIl CPaBHEHUs, OKPYTJICHHUS U BBIUMCICHUM, N300pakaTh AEHCTBUTEIbHBIC
YKCJIa TOYKAaMU HA KOOPJAUHATHOU MPSMOH.



[IpumensaTe moHATHE apuPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIWTH
KBaJpaTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BHIOJHATH
npeoOpa3oBaHus BBIPAKCHUM, COJEPXKAIMIUX KBAAPATHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJIbIX YUCEN C MOMOUIBIO JECATUYHBIX
npoOeit u creneneit yucna 10.

AnredpanyecKue BbIPpaKeHUs

[IpyMEHATh TOHATHE CTENEHUW C LEJNbIM IOKa3aTEJIEM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPEOOpPa30BaHMS PAMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBWJI JCUCTBUN HaJl MHOTOUJIEHAMH U aJireOpandecKuMu Jpo0sMHu.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOKUTEIH.

[IpumeHnsTh npeodpa3oBaHus BEIPAKEHUM JIs1 pEIICHUS] Pa3IUYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHNS U HEPAaBEHCTBA

Pemiath nuHEWHBIC, KBaJpaTHbIE YpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPaBHEHUM C IByMsI IEPEMEHHBIMHU.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX MpeacTaBlieHnuil (yCTaHaBIUBAaTh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHEHUMN PEIICHMS, €CJId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTth OT croBecHON (GOPMYIUPOBKM 3a/lauu K €€ anreOpandeckoi
MOJEIN C TIOMOIIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUM C KOHTEKCTOM 33J]a4M MOJIyYEHHBIN PE3yIbTaT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPAaBHEHUS, OIICHKH,
pelliaTh JMHEWHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM M MX CUCTEMBI, JaBaTh
rpauyuecKyr0 WUTIOCTPAIIUI0 MHOXKECTBA PEIICHUWH HEpPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKIMHA

[loHruMaTh ¥ HUCMOJB30BaTh (PYHKIIMOHAIbHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUEHMsI), ONPEACNITh 3HaUY€HHE (YHKUUU O 3HAYEHUIO
apryMeHTa, ONPeAeNIATh CBOWCTBA (PYHKITHU 10 €€ rpaduKy.

Crpoutsb rpaduku 3eMEeHTapHBIX (YHKLIUNA BUAA:

y = kiX, y = X2,y = X3,y = x|, Y = VX, OIHCBIBaTb CBOWCTBA YHCIIOBOA
byHKIMHU 110 €€ TpaduKy.

K koniy oOyuenus B 9 kiacce oOydarOUIMIiCS TOJNYYHUT CIETYIOIIUE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAAOYUBATH PALMOHAIBHBIE U HPPALMOHAIBHBIE YUCJIA.



BeimonasaTh  apudMeTHYeCKue JEUCTBUS C PaAlMOHAIBHBIMUA YHCIIAMH,
coyeTas YCTHbIE M NUCbMEHHBIE MNPUEMBI, BBINOJHIATH BBIYHACICHUSA C
VMppalHOHAIBHBIMH YHCJIaMH.

HaxoauTe 3Ha4YeHUs1 CTENEHEM C LEJIBIMA [OKa3aTeJsIMU U KOPHEM,
BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyIJisIiTh IEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MNPUKHUAKY pe3yjbTara
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pewmiate JMHENHBIE UM KBaApPATHBIE YPAaBHEHUS, YPABHEHHUs, CBOISALIMECS K
HUM, TIPOCTENIITNE APOOHO-pAIIMOHAIIBHBIEC YPABHEHHUSI.

Pemate cucrembl ABYX JIMHEHWHBIX YPAaBHECHUH C ABYMsI MEPEMEHHBIMU H
CHUCTEMBI JBYX YPAaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEWHBIM.

PemaTe TeKCTOBBIE 3a7aydl aidreOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTaBJICHUsI YPABHEHUS WUJIA CUCTEMBI JIBYX YPABHEHUM C ABYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YpPaBHEHUU, B
TOM YHCJI€ C TPUMEHEHUEM TpaPUUECKUX MPeACTaBICHUM (yCTaHABIUBATh, UMEET
JM ypaBHCHUE WJIM CHUCTEMA YPAaBHEHUW PELICHHS, €CIM HUMEET, TO CKOJIBKO, U
npouee).

PemaTe nuHeWHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paXkaTh
pEILICHNE HEPABECHCTB HA YMCIOBOW MPSIMOM, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIOIINE KBAJPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEPABEHCTB HA YHUCJIIOBOM NPSAMOM, 3alIUChIBATH PEIIEHNUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3WYHBIX 3a4a4.

DOyHKIUU

Pacno3naBaTh (PyHKIMM U3y4yeHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

pacIoyioKeHUue Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB GpyHKuui Buma: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucuMocTH# ot
3HaYE€HUN KOA(DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKUA KBAIPATUUHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAJPATUUHbBIX (PYHKIMH MO UX Tpadukam.

Pacno3naBaTh kBagpaTHuHy0 (QYHKIUIO 110 (HOopMyIie, TPUBOIUTE MTPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPHUH.

YuciioBble MOCAECA0BATEIBHOCTH H IPOTPeCCHU

Pacno3sHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYHO MPOTPECCHUU IPU
Pa3HbIX CIIOCO0AX 3a7aHMsl.



BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyn N-ro 4jieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxaTh WIEHBI MOCJIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHUCIOBBIMH IIOCJIENOBATEIBHOCTSMHU, B TOM
YHclie 3a7]aud U3 peaibHON KU3HH (C UCIIONB30BAHUEM KaJbKYJISATOpa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB H TeM undpoBbie
Ne o/ P Konrpoabnbie IIpakTHueckue (mupp )
NMpoOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Yucna u BeruncieHus. PanimoHanbpHbIe bubmuoreka [JOK
1 25 1
qyucna https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
2 27 1
AJrCOpanteCKue BEIPAKCHHA https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHEHHS 1 HEPABCHCTRA 20 . https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
4 Koopwnatet n rpaguki. Gyniim 24 . https://m.edso0.ru/7f415b90
bubmuoreka [JOK
° losTopenne 1 obodwmenHe 6 . https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM undposbie
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 Uwucna u Beruucinenus. KBagpaTHeie KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTENeHsb ¢ 1ebIM 7 bu6mmorexa [IOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 1 bubnuoreka [IOK
KBanpatHblii TpEXwieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpanyeckasi 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnmnoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
7 .H 12 1
VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
) .
8 YHKUHH. OCHOBHEIC HOHATHA > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
9 o 4 9
YHIUHH. HHCIOBbIE GYHKLAH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 IT 1
0 OBTOPCHHE i 0000LICHHE 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0




9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposBbie
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsbl
1 Yucna v Beruncienus. JleicTBUTeIbHBIC 9 bubnuorexa [JOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnorexa [JOK
OJHOM MIEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
° Dy 16 L https://m.edso00.ru/7f419d08
bu6nmorexa LIOK
6 YucroBble OCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 1 bubmmnoreka HOK
3HAHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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