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INOACHUTEJIBHASA 3AITMCKA

Anrebpa sBISETCS ONHHM U3 OINOPHBIX KYpCOB OCHOBHOIO OOIIEro
o0pa3oBaHus: OHa 0OecreurBaeT U3yYeHNEe APYTUX AUCLUIIINH, KaK €CTECTBEHHO-
HAY4YHOro, TaK ¥ TyMaHUTApHOIO IMKJIOB, €€ OCBOCHHE HEOOXOOMMO s
NPOIOJKEHUsT 00pa30BaHus U B IIOBCEIHEBHOW XU3HU. Pa3zBuTie y o0ydaromuxcs
HAYYHBIX TIPEICTABICHUA O IPOUCXOXNKACHUM M CYIIHOCTH anredpamdecKux
abcTpakiui, crmocobe OTpaKeHHUsI MaTeMaTUIeCKON HAyKOU SIBJICHUHU U IIPOLECCOB
B IIPUpPOZAE U OOLIECTBE, POJM MaTEeMaTHYECKOIO MOEIHMPOBAaHUA B HAYYHOM
MTO3HAHUU U B MPAKTHKE CIIOCOOCTBYET GOPMHUPOBAHUIO HAyYHOI'O MUPOBO33PEHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX IS aJJaliTallid B COBPEMEHHOM LU(POBOM
obmectBe. M3ydenue anrebOpsl obecreduBaeT pa3BUTUE YMEHHUs HaOIIOAaTh,
CpPaBHUBATh, HaXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KpUTUYHOCTH MBINUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JEWCTBUS U BBIBOIBI,
dopmynupoBath yrBepkaeHus. OcBoeHHe Kypca anreOpsl oOeclieynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHHUsT OO0Yy4alolUXCsi: OHU HUCIIONB3YIOT HeOYKTUBHBIE U
VMHIyKTUBHBIE PacCyXIeHUs, 0000LIeHe U KOHKpeTH3aluIo, a0CTparupoBaHue 1
aamoruto. OOyuenuwe  anrebpe mpeAmonaraeT  3HAYUTENBHBIA  00BEM
CaMOCTOATENBHON NEeATENBHOCTH OOYJAIOIHXCS, [OSTOMY CaMOCTOATENHHOE
peleHue 3a1a4 ABIAETCS pealu3aluel 1esTeIbHOCTHOTO IPUHIUIIA O0YIeHHUS. .

B cTpykType mporpamMmMsl yueOHOTo Kypca «Anredpa 11 OCHOBHOTO 00LIEero
00pa30BaHMs OCHOBHOE MECTO 3aHMMAIOT COAEPKATeIbHO-METOAUYSECKUE JIUHUU:
«Yucna u BBIUHCIECHUS», «AnredpavdecKkue BBIpAXKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkmum». Kaxnas u3 3TUX COAEpKaTeIbHO-METOAMYECKUX
JVHUN pa3BUBAETCs Ha IIPOTSHKEHUH TPEX JIeT U3ydeHHs Kypca, B3auMOIEHCTBYs C -
OpYTUMU €ro JHHUSIMH. B xone wusydeHus yd4eOHOro Kypca oOydaromuMmcs
IPUXOAMUTCS JIOTUYECKH PaCCy’XAaTh, UCIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN
s3BIK. B CBSI3M C 3THUM B mporpamMmy y4eOHOro Kypca «Anrebpay BKIHOYEHBI
HEKOTOphI€ OCHOBBI JIOTHMKH, IIPEACTaBICHHBIE BO BCEX OCHOBHBIX pas3zenax
MaTeMaTU4YeCKOro o0pa3oBaHus M CIIOCOOCTBYIOLME OBJIAJCHUIO O0YYarOIIMMUCS
OCHOB yHHBEpPCaJIBbHOTO MaTeMmaTHdeckoro si3pika. (ConepikarensHoM U
CTPYKTYPHOM OCOOEHHOCTBIO yueOHOro Kypca «Anrebpa» sBiISeTCsS €ro
MHTETPUPOBaHHBIN XapakKTep. -

Copepxanue nuHUM «Yuciaa ¥ BBIYUCIEHUS» CIY)KUT OCHOBOM I
OaNbHENIIer0 U3yYeHUsT MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHIO y OOy4arolIuXcs
JIOTHYECKOT0 MBILIUIEHUS, (POPMUPOBAHUIO YMEHHMS II0Ib30BATHCA aIrOPUTMaMHU, a
TaK)Xe IPUOOPETEHHUIO PAKTUIECKUX HABBIKOB, HEOOXOAUMBIX IS ITOBCEHEBHOU
KM3HU. Pa3BUTHE MOHATHS O YHUCIEe Ha YPOBHE OCHOBHOrO 00Iero oopazoBaHMUsA
CBS32HO C PAIMOHATBHEIMA WM WPPAIMOHATBHBIME YHCIaMH, (OPMHPOBAHUEM



TIpeCTaBIeHu# O JeHCTBUTEIPHOM YUCe. 3aBEpIICHUE OCBOCHHUS YUCIIOBOH JIMHUH
OTHECEHO K CpeHeMy 001eMy 00pa30BaHHUIO.

CozepxaHue IByX anredpandecKuX JMHUHA — «AJredpanyeckue BEIPaKECHIsD
U «YpaBHEHHS ¥ HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHMIO Y OOYYAROIIMXCS
MaTeMaTHYECKOro arrapara, HeoOXOJUMOro JUlsd pelIeHMs 3amad MaTeMaTUKH,
CMEXHBIX [IPEMETOB U MPAKTUKO-OPHEHTUPOBAHHBIX 3a7a4. Ha ypoBHe OCHOBHOTO
o01iero obpazoBaHus y4eOHBIA MaTepuall IpyIIMPYETCs BOKPYT pallOHaTbHBIX
BBIp@OXKEHUH. AsreOpa IEMOHCTPUPYET 3HAYeHHE MATEMATHKM KakK s3bIKa I
IIOCTPOEHUS MATEMAaTUYECKHX MOJeNel, ONHMCaHMSA IIPOIECCOB U SBIECHUM
peansHOro Mupa. B 3amauu o0ydeHus anredpe BXOIAT TAKKe AajlbHEHIEe pa3BUTHE
AITOPUTMUYECKOTO MBILIUIEHUS, HEOOXOAUMOTrO, B YaCTHOCTH, JIIsi OCBOEHHS Kypca
WHOOPMATHKK, W  OBJNaJE€HWe HaBbIKaMH  AEOyKTHBHBIX  PacCyXKIECHH.
[IpeoOpa3oBaHue CHMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOGpa)KeHHH
CIIOCOOHOCTEH K MaTeMaTU4eCKOMY TBOPYECTBY.

Copneprkanue GHyHKIIHOHAIBHO-IpapUyYeCcKOl JIMHAY HAlEIECHO Ha MOJyJYeHue
00YYaIOIIMMHUCS 3HAHWM 0 QYHKIMIX KaK Ba)KHEHUIeH MaTeMaTH4YEeCKOW MOJIENH
JUTSL OIIUCAHUS U MCCIIENOBAaHUS Pa3HOOOPa3HBIX IIPOIIECCOB U SIBJIEHUH B IIPUPOJE U
oburectre. M3yueHue MmaTepuaia criocoOCTBYET Pa3BUTHIO Y 00YUarOIUXCs yMEHUS
WCIIOB30BaTh pAa3iHuYHbIE BBIPA3UTENBHBIE CpPEACTBA fA3bIKA MAaTEMaTHKUd —
CIIOBECHBIE, CHMBOJIMYECKHE, rpaduueckue, BHOCHT BKIaJ B (GOpPMUPOBaHHUE
IIPEeNCTaBICHUH O PONIM MAaTEMATHKK B PA3BUTUH LIMBUIIM3ALMY U KyJIbTYPHI.

Cornaceo y4yebHOMy IulaHy B 7-9 kiaccaXx wu3ydaercss y4eOHBIA Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIEAYIOLIHME OCHOBHBIE DA3Zelbl COJEPKaHUI:
«Yrcna W BBIYUCIEHHS», «Anredpaudeckue BBIPRKCHUS», «YDPaBHEHUS U
HEPaBeHCTBA», « DyHKIIUW».

Ha u3ydenue yueGHOrO Kypca «Anredbpa» orsoaurcs 306 4acos: B 7 Knacce —
102 yaca (3 yaca B Hezem0), B 8 xinacce — 102 gaca (3 gaca B Hezeno), B 9 Kinacce
— 102 gaca (3 yaca B HeJIeJiO).



COAEPKXAHUME OBYYEHUSA
7 KJIACC

Yuciia ¥ BbIYHCICHUS

JpoOu OOBIKHOBEHHBIE U AECATHYHBIC, TEPeXO] OT OIHON (OPMBI 3alUCU
npobeit k gapyrod. IloHsTne panuMoOHANIBHOrO 4YHMCia, 3alllCh, CpPaBHEHUE,
yIOPSIOYMBaHUE pPallMOHAIBHBIX 4ucel. ApudMmeTudeckue JOeHCTBUS C
pallMOHANBHEIMU yuciamMu. Pelenue 3ajad U3 pealbHON IMPaKTHUKU Ha 4acTH, Ha
IpoOH.

CreneHp ¢ HaTypalbHBIM IIOKa3aTeJeM: OIpeAesieHue, IpeoOpa3oBaHUe
BEIPAXEHUN Ha OCHOBE OIIpeIeNIeHus, 3aKuch 0oapmux yucenl. [IporeHTsl, 3anuch
NPOLIEHTOB B BHJE Apobu U Apodu B BUIE NPOLEHTOB. Tpu OCHOBHBIC 3aaud Ha
IPOLICHTHI, PEIIeHNE 3a/1a4 U3 pealbHOM MPaKTHKH.

IIpuMeHeHre IIPU3HAKOB HEIMMOCTH, pa3jlOXEeHWe Ha MHOXUTEIH
HaTypaJbHBIX YHUCEL.

PeanbHple  3aBHCHMOCTH, B TOM 4ucie 1IpsiMas ©  oOparHas
IIPONIOPLMOHAIBHOCTH.

Anredpanyeckue BbIPasKeHHUS

Ilepemennsle, YUCI0BOE 3HAYEHUE BBIPAKEHUS C NepeMeHHOH. JlomycTumere
3HayeHus nepeMeHHsIX. [IpeacTaBieHre 3aBUCUMOCTH MEXAY BEIUINHAME B BUIE
dopmynsl. Beraucienus no popmynam. [IpeobpasoBanre OyKBEHHBIX BBIPKEHUH,
TOXIECTBEHHO paBHBIE BBIPDAXEHWs, IIpaBuia IIpeoOpa3oBaHUS CyMM. U
IIPOM3BENECHUM, IPaBUIIa PACKPBITUSI CKOOOK U IPUBEACHUS MOJOOHBIX CllaraeMbIX.

CBolicTBa CTEIICHH C HaTypaJlbHbIM [10Ka3aTeJIEM.

Opnnounensl u MHOrounensl. Crenenb MHOrowieHa. Cio)xeHue, BEIYUTAHUE,
YMHOXE€HHE MHOro4IeHOB. POpMyIIbl COKPAIEHHOTO YMHOXKEHUS: KBaApaT CyMMBbI
U KBajpat pasHoctu. PopMyiia pasHOCTH KBapaToB. Pa3noxeHne MHOIOYWIEHOB Ha
MHOKHTEIIH.

YpaBHeHHs] H HEPABEHCTBA

VpaBHeHUEe, KOpEHb YypaBHEHHMs, IIpaBUiIa IpeoOpa3oBaHHUS YypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUH.

JluneliHOe ypaBHEHHE C OIHOH IEPEeMEHHOH, YMCIO KOPHEH JHMHEHHOro
ypaBHEHU, pelleHue JTUHeNHBIX ypaBHeHu. CocTapieHue ypaBHEHUH 110 YCIIOBHUIO
3a/1auu. Pernenye TeKCTOBBIX 3a/1a4 C IIOMOIIBIO YPaBHEHHH.

JlunelHOe ypaBHEHUE C ABYMsI IEPEMEHHBIMU U €ro rpaduk. CHCT&Ma IBYX
JMHENHBIX YpaBHEHUN C JByMs IIepeMEHHbIMU. PelneHue cucTreM ypaBHEHUH
CIIOCOOOM ITOACTaHOBKHU. I [puMeps! peleHns TEKCTOBBIX 3a/1a4 C IOMOIIBIO CUCTEM
YPaBHEHUH.

DyHKIUHT



KoopauHaTta TOYKA Ha IPIMOH. UnCIOBbIE TPOMEXYTKH. PaccTosHIEe MEKITY
IBYMS. TOYKaAMH KOOPIUHATHOM IIPSIMOH.

IIpsmoyronbpHas cucreMa KoopnuHat, ocu Ox u Oy. Abcuucca U OpAUHATa
TOYKH Ha KOOPIMHATHOM TI0cKOCTH. [IprMepsl rpaduKoB, 3alaHHBIX HOpMyTaMu.
Urenue rpapuKoB pealbHbIX 3aBucuMocTeid. [Tonsarue Gyrkimu. I'paduk GyHKIHIH.
Caoticta Gyskrui. Jluneiinas Qynkuums, eé rpadux. I'padux dynxmmm y = [X|.
I'paduueckoe pelieHye THHeHHBIX yPaBHEHUH U CUCTEM JIMHENHBIX YPaBHEHHH.

8 KJIACC

Yucjia 1 BBIYHCICHHS

Ksanparueiii kopers u3 uyucna. Ilomarue o6 MppaldOHATBHOM HHCIE.
JlecsiTHUHBIE TPUOIMKEHAS UPPAIMOHATBHBIX gucerl. CBoicTBa apaQMETHYECKHX
KBaPaTHBIX KOpHEH U X NpUMEHEeHUe K IPeo0pa3soBaHuIO YUCIOBEIX Bbipa}KeHHﬁ
¥ BBIUMCJICHUAM. [{eCTBATEIBHBIE YK CIIA. |

CrereHb C IIeJIBIM TI0Ka3aTeneM u eé corictsa. CraHnapTHas 3aIIHICh YHCIIA.

AunreOpanyeckue BeIpaXeHUSAJreoOpanyecKue BblpaskeHust

KBanpaTHsIif TpEXWIEH, Pa3ioKeHNne KBaApaTHOrO TPEXYIEHA Ha MHOXHUTEIH.

Anrebpandeckas npo6s. OCHOBHOe CBOWCTBO anrebpauydecKoi  OpoOH.
CnoxeHde, BBIYMTAHHWE, YMHOXEHHE, IeJeHHe anreOpaudecKux IpoOen.
ParpioHalIbHbIE BRIPAXKESHUS U HX Ipeodpa3oBaHue.

VYpaBHEHUs 1 HepaBEeHCTBaY paBHEHHSI H HEPABEHCTBA

KsanparHoe ypaBHeHue, GopMyIa KOpHeH KBaZpaTHOTroO ypaBHeHuUs. Teopema
Buera. PemieHue ypaBHEHHH, CBOMILIIMXCS K JIMHEMHBIM H  KBaJIPaTHBIM.
INpocreline qpoOHO-paliOHAIBHEIE YPaBHEHHUS.

['padudeckass MHTEPIIPETAIUs YPABHEHHI C ABYMS IEPEMEHHBIMU M CHCTEM
JMWHEHHBIX ypaBHEHHH C AByMs IepeMeHHbIMH. lIpuMmephl pelneHus CHCTeM
HEeJTMHEHHBIX YpaBHEHUN C IByMs IIEpEMEHHBIMHU.

PelmeHye TEKCTOBBIX 3a/1a4 alre0pandeckiM CIIOCOOOM.

UncIIoBEIe HEpaBEeHCTBa U MX cBoMcTBa. HepaseHCTBO C OJTHOM TIEPEMEHHOM.
PaBHOCHIIEHOCTh HepaBeHCTB. JIuHelHble HEpaBeHCTBA C OJHOM IEPEMEHHO.
CucTeMbl JIMHEHHBIX HEPaBEHCTB C OJHOM NIEPEMEHHO. ' -

OyHKIUUPYHKIHH

IMTonatue pyukiun. O6IacTh ONpeIeNIeHUs © MHOKECTBO 3HaYEHUN (PYHKIHH.
Crioco6sl 3a1anus QyHKIMH. |

I'paduk ¢yukimu. YreHue cBodictB GyHKumE mo e€ rpaduky. IIpumeps!
rpaduKoB QYHKIUH, OTPAXKAIOIIUX PEATbHEIE IIPOLIECCHI. ' '



DyYHKIEK, ONKCHIBAIONIME NPSMyI0 1 OOpaTHyl IPONOPLUOHAIbHEIE
3aBHCUMOCTH, UX rpaduku. Oysxkimmn y =x2, y =x3,y = \x, y=|x|. Fpa(bnqecxoe.
pellleHne ypaBHEHUH U CUCTEM ypaBHEHUH.

9 KJJACC

Yucaa v BbIYUCICHAS

PanpoHanpHbEIe YMCIa, UPpalMOHaIbHbIE YHCiIa, KOHEYHbIE U OECKOHEYHbIe
JecaTUYHbIE po0u. MHOXECTBO NeHCTBUTEIBHBIX YHCEI, JCHCTBUTENIFHBIC YHCTIA
KaKk OecCKOHeyHble JecATHuYHBIe ApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBUE
MEXy MHOXXECTBOM JE€HCTBUTENBHBIX YHCE]l H KOOPAMHATHON MPSIMOK.

CpaBHeHHe HEUCTBUTENBHBIX 4YHCEN, apU(QMETHYECKHe [OeUCTBUSI C
NEeUCTBUTENIbHBIMU YHCIaMHU.

Pasmepsl OOBEKTOB OKpYKAIOLIEro MHpa, IIUTENBHOCTH IPOLECCOB B
OKpPY>KaroIleM MUDE. -

[pubnmxkEHHOE 3HAYEHNUE BEIUYMHBI, TOYHOCTE NpubmmKkerust. OKpyrieHue
yuceln. ITpUKKIKa U OLleHKa pe3yIbTaTOB BEIYHUCIICHUN.

YpaBHeHHS U HEPpABEHCTBA

Jluneiinoe ypaBHeHue. Perenne ypaBHeHUH, CBOAAIIMXCS K IHHEHHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHHMM, CBOISINMUXCSA K KBaJpaTHBIM.
BuxBaapaTHOe ypaBHeHue. [IpiMeps! pelleHns ypaBHEHUH TpeThel W YETBEPTOH
CTerneHeH pa3oXeHUeM Ha MHOXKHUTEIH.

Perredye IpOOHO-pAIlHOHAILHBIX ypaBHEHMN. PelieHune TEKCTOBBIX 3a1a4
anredpanuecKuM METOIOM.

VpaBHeHue ¢ ABYMs IIepeMEHHBIMH M ero rpaduk. Pemienue cucteM ABYX
NIMHEHHBIX YPaBHEHUH ¢ IByMs IlepeMeHHBIMU. Pemenne cucTeM ABYX ypaBHEHUH,
OIHO W3 KOTOpBIX IHMHEWHOE, a [pyroe — BTOpoH cremeHu. I'papmyeckas
HHTEPIPETALMs CUCTEMBl YPABHEHUH C JBYyMs IIEPEMEHHBIMH.

PellieHue TEKCTOBBIX 3a/1a4 aJire0pandecKuM CIocoOoM.

YrcnoBbie HEPaBEHCTBA U UX CBOMCTBA.

Pemenue nUMHEMHBIX HEPABEHCTB C OIHOM NepeMeHHOH. Pemenue cucrem
JIMHEWHBIX HEpPaBeHCTB C OJAHON IepeMeHHOW. KaanparHele HepaBeHCTBaA.
['padrueckas HHTEpHpeTaldsd HEPaBEeHCTB H CHCTEM HEPaBeHCTB C JBYM:
IIEPEMEHHBIMU.

OyHKIUU PYHKIUHH

Ksanpartuynas ¢yskuus, e€ rpadux u csoiicta. Ilapabona, KOOpAUHATEI
BEPIIMHEI 1apaboJIbl, 0Cb CUMMETPHHU IIapaboJIkL.

I'paduxu byHKIMH: y=kx,y=kx+b,y=k]x,y=x3,y=\/x,y=|x| , M MX
CBOMCTBA.



UucrnoBble  IIOCIEN0BATEIRHOCTUYHMCIOBbIE  MOC/JIEI0BATEIbHOCTH H
NporpeccHH

[TousTHE YUCIIOBOM IIOCJIENOBATENbHOCTH. 3aJaHue I10CIe0BaTeIbHOCTH
peKyppeHTHOH GopMyIoH 1 GOpMyYIION 7-TO YIeHa.

ApudmeTnyeckass U reoMeTpudeckas mporpeccuu. DOpMyIBl #-ro 4IeHa
apr(PMETHIECKON ¥ FeOMETPHYECKOM IPOrPECCUl, CyMMBI IIEPBBIX 72 YICHOB.

306paxkeHne UICHOB apH(QMETHYeCKOM M IEOMETPHYECKOH IPOrpeccHi
TOYKaMH Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBIM M SKCIIOHEHIMANBHBIA POCT.
CoXHBIE IPOLIEHTEI. '



IIJIAHUPYEMBIE PE3YJbBTATBI OCBOEHMS ITPOI'PAMMABI
YYEBHOI'O KYPCA «AJITEBPA» HA VYPOBHE OCHOBHOI'O

OBLIET'O OBPA3OBAHMA
JJUYHOCTHBIE PE3YJIbTATbBI

JIngHOCTHBIE Pe3yJbTATBI OCBOGHWS IporpaMMbl ydeOHOro Kypca
«Anrebpa» XapaKTepU3yOTCs:

1) naTpuoTH4YecKOe BOCIIHTAHHE:

IPOSIBICHWEM HHTepeca K INPONUIOMY M  HACTOSIIEMY POCCHMCKOM
MAaTeMaTUKH, I[IEHHOCTHBIM OTHOLIEHMEM K JOCTYDKCHHSAM  POCCHUHCKHUX
MaTeMaTUKOB ¥ POCCUMCKOW MaTeMaTHYECKOM IIKOJBI, K HMCIOIb30BAHUIO DTHX
IOCTYKEHUH B IPYTUX HayKaxX U IPUKIAIHBIX chepax;

2) rpakgaHCKOe H JYXOBHO-HPaBCTBEHHOE BOCIIHTAHHE:

TFOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEN IpakKIaHUHA U pealld3aldy ero
npaB, INpPENCTaBIEHHEM O MaTeMaTHYeCKHX OCHOBax (DYHKIHMOHUPOBAHUSL
Pa3UYHBIX CTPYKTYp, SIBICHHH, IMPOLEIyp Pa)KAaHCKOro odiiecTsa (HalpuMep,
BBIOOPHI, OTIPOCHI), TOTOBHOCTBIO K OOCY)KIEHHIO STUYECKUX IPOOIIeM, CBSI3aHHBIX
C TMPaKTUYECKUM TMPUMEHEHHEeM JOCTIDKCHUN HayKH, OCO3HaHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX ITPUHIUIIOB B IEATEIBHOCTH y4EHOTO;

3) TpyAOBO€ BOCIIHTAHHE:

YCTAaHOBKOM Ha aKTUBHOE YydYacTH€ B DpELICHUH INPaKTHYECKUX 337134
MaTeMaTUYeCKON HaIpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTeMaTH4YECKOIro
o0pa3zoBaHus Ha NPOTSIKEHUU BCEH JKU3HHM JUIS YCIIEIIHOM NpO(EeCcCUOHAIBHON
IEeSTEIbHOCTA W Pa3BUTHEM HEOOXOIMMBIX yMEHUM, OCO3HaHHBIM BEIOOPOM H
IIOCTPOEHUEM HHIUBHYJIbHON TPAGKTOPUU 00pa30BaHUs U KU3HEHHBIX ILIAHOB C
y4ETOM JTUYHBIX HUHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIHTAHHUE:

CIIOCOOHOCTBIO K OSMOLMOHAIBPHOMY M  OCTETUYECKOMY BOCIIPHATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3alay, pELIeHUM, pPaCCyKICHHUH, YMEHHUIO BHIEThH
MaTeMaTHYECKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMS:

OpueHTaluueil B [JeSTEIBHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpeACTaBIeHn 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTUS 4eJO0BEKa, IPUPOIBI U
o0I1lecTBa, MMOHHMAHHEM MAaTEMAaTHYECKOM HAayKd Kak cgepbl Yel0BeYeCKOH
JIEeSTELHOCTH, JTAIlOB €€ Pa3BUTHS U 3HAYMMOCTH UL Pa3BUTHs IMBUIM3ALINH,
OBIIAJICHUEM SI3BIKOM MaTeMaTUKM U MaTeMaTH4YeCKOH KyJIbTYypOH KaK CPeJICTBOM
[IO3HAHKMS MHpa, OBJAICHHEM IPOCTEUINMMM HaBBIKAMU MCCIEN0BATENBCKOM
HesITeIbHOCTH;



6) dusuyeckoe BocnHTaHHEe, (OPMHPOBAHHE KYJbTYphl 30pOBbs H
3MOLHOHAJIBLHOIO 0JIarONOyYHs:

FOTOBHOCTHIO IIPUMEHSATH MaTeMaTHYeCKUe 3HAHUS B MHTEPEcax CBOEro
370pOBBSI, BEJEHHs 340poBoro  obpasa JKM3HM  (3/0pOBOE  IHTaHKE,
c6anaHCHUpPOBAHHBIA pEeXHUM 3aHATUH M OTABIXA, pEryjspHas buzngeckas
AKTHBHOCTS ), COOPMUPOBAHHOCTEIO HaBBIKA PeIIEKCHHU, IPU3HAHIEM CBOET0 IpaBa
Ha OIIMOKY M TAKOT0 e IpaBa APYroro 4eoBeKa;

7) 3K0JI0THYECKOe BOCIIUTAHHE:

OpHeHTalMel Ha IPUMEHEHHEe MaTEMAaTHYECKIX 3HAHWUH JULS PeIICHUA 3a/a4 B
00671aCTH COXPAHHOCTH OKPYIXKAIOIIeH Cpeibl, INIAHUPOBAHMUS IIOCTYIIKOB ¥ OLECHKH
FX BO3MOYKHBIX [TOCIIEICTBUHN Ul OKPYKAIOIIEN Cpebl, OCO3HAHUEM INI0OABHOrO
XapakTepa 9KOJOIMIEeCKUX IIPoOIeM U Iy Tel UX PeIICHUS;

8) aganTanus K M3MEHSIOMHUMCS YCIOBUSIM COI.lHaJleOﬂ U NPHPOAHOMH
cpenbl:

TOTOBHOCTHIO K JEHCTBHMSM B YCIOBHUSX HEONPENENEHHOCTH, IOBBIIICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO AESTeNBHOCTE, B TOM 9HCTIE
yMeHHE YYHThCS Yy APYTUX JIOJeH, mpuoOperaTh B COBMECTHOH JAEATENbHOCTH
HOBBIE 3HAHUS, HABBIKYM ¥ KOMIIETEHLIUU U3 ONBITA APYIHX;

HEOOXOIMMOCTEIO B (OPMHPOBAaHWM HOBBIX 3HAHMH, B TOM YHCIE
bopMyIHpOBaTh WIEH, IOHATHUS, TUIIOTEe3bl 00 00BEKTaX U SBIECHUIX, B TOM YUCIIE
paHee HEHU3BECTHBIX, OCO3HaABaTh neGHUIHUTEl COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEH, INTaHUPOBATh CBOE Pa3BUTHUE; |

CIIOCOOHOCTBIO ~ OCO3HaBaTh CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMIO KaK BBI30B, TpeOYIOUIMA KOHTpMEp, KOPPEKTHPOBATh
NpUHAMaeMble pelIeHus U JeHCTBHs, (QOpMyIMpOBaTh M OLEHMBATh PUCKH M

ITOCJIEACTBUS, POPMUPOBATH OITBIT.
METAINIPEAMETHBIE PE3YJbTATbBI

IlozHaBaTeJbHbIE YHUBEPCAIbHbIE Y4eOHbIe NeHCTBHA

BasoBrbie JoruyecKue JenCTBHA:

e BBIIBIATH U XapaKTEPHU30BaTh CYLIECTBEHHBIC NPU3HAKU MaTEMaTHYECKUX
0OBEKTOB, TOHATUH, OTHOLICHWM MEXIy NOHATHAMM, (OpMYIHpOBATH
onpeneNeHs IOHATHH, YyCTaHaBIMBATH CYIIECTBEHHBIM  MPHU3HAK
KIaccUHUKAIMK, OCHOBaHMA Uil 00OOIIEHUS U CPaBHEHMS, KpUTEPHUH
IIPOBOJMMOIO aHAJIN3a;

e BOCIPHHMMATh, (GOPMYIHMPOBaTH U IMPeoOpPasOBBIBATH  CYKACHHS:
yTBEpAUTEIbHEIE M OTPULATENbHBIE, €IUHUYHBIC, 9aCTHBIC M obmue,
YCIIOBHBIE;



BBIBIIATE  MaTEMaTUYECKUME  3aKOHOMEPHOCTH,  B3aUMOCBI3U U
npotuBopeurss B (akTax, AAHHBIX, HAONIONEHUAX M YTBEPXKICHUSIX,
npeIarath KpUTEPUH JUIS BBIIBIECHNS 3aKOHOMEPHOCTEN U ITPOTUBOPEYIHIA;
IeNaTh BBIBOABI C KCIIONB30BaHHWEM 3aKOHOB JIOTMKM, NENYKTHUBHBIX H
HUHIYKTHBHBIX YMO3AKIIOYEHHH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;
pasbuparh JOoKa3aTeNnbCTBa MAaTEMaTHIECKUX yTBEPKISHHUH (TIPAMBIE U OT
IIPOTUBHOIO), TPOBOAUTH CAMOCTOSTENBHO HECIIOKHBIE JI0OKa3aTe/IbCTBA
MareMaTHyecKuxX (DakToB, BBICTpAaUBaTh AapryMEHTAIWIO, IPUBOIUTH
IIPUMEPEI ¥ KOHTPIPUMEpE!, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,
BHIOUpaTh CHoco0 pelleHuss yueOHOM 3amauu (CpaBHUBAaTh HECKOJIBKO
BapUAHTOB pEILICHUs, BbIOMpaTh Haubojee MOAXONALMM ¢ Yy4ETOM
CaMOCTOSITEIbHO BBIJICICHHBIX KPHUTEPUEB).

ba3oBbie HeeaeaoBarebCcKue JelCTBHA:

HCITOJIE30BATh BOIIPOCHI KaK HCCIENOBATEIBCKUN MHCTPYMEHT II03HAHUA,
(bOpMyIHpPOBATH BOMPOCH], (GHUKCHPYIOIHME IIPOTHBOpEdMe, Ipodiemy,
CaMOCTOSITEIbHO YCTaHABIMBATH HCKOMOE U JaHHOe, (POpMHpOBATH
TUIOTEe3Y, apryMEHTUPOBAThH CBOIO MO3UILIMIO, MHEHUE;

IIPOBOJUTH IO CaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIOXHBIN
SKCIIEPUMEHT, HEOOIBIIIOE HCCIIeJOBaHNUE 10 YCTAHOBICHUIO 0COOEHHOCTEH
MaTEMaTHYECKOro 00BEKTa, 3aBUCHMOCTENR 00BEKTOB MEXIY COOOA;
CaMOCTOSATENBHO (HOPMYIUPOBATE 0000IIEHUS U BBIBOJBI 10 pe3yIbTaTaM
IIPOBEAEHHOTO HAOMIONEHUS, MCCIENOBAHUSA, OLEHUBATh JOCTOBEPHOCTH
TIOJIy4eHHBIX Pe3yJIbTaTOB, BEIBOAOB M 0000IICHUI;

[IPOTHO3UPOBATE BO3MOXXHOE pa3BUTHE IIpollecca, a TaKXe BBIJABUIAThH
IIPEATIOJIOKEHHS O €0 Pa3BUTHUU B HOBBIX YCIIOBUSX.

Pa6orta ¢ nHpopmanuei: ,

BBIABIIITE HENOCTATOYHOCTH M M30BITOYHOCTH HH(OpMaIuy, JaHHBIX,
HEOOXOIMMEBIX IUIS PELIeHuUs 3a1a9H;

BLIOMpPATh, aHAIM3HPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH
UHGOPMALIHIO Pa3IHYHBIX BUIOB ¥ (HOpM IpeaCTaBICHHUS;

BeIOWpaTh (opMy mpencraBieHus HHGOpPMALMKM U HILUIFOCTPUPOBAThH
pelllaeMble 3a[a4yyd CXeMaMH, AuarpaMMaMM, HMHOM TIpa@HKOd M uHX
KOMOUHAIIUSIMH;

OLIEHHBATh HAAEXHOCTh HHGOOPMAIMUA IO KPUTEPHSM, - IPEII0KEHHEIM
yYUTEIEM MWK CHOPMYITUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKATHBHbIE YHHBEpcaJbHble Y4eOHbIe JeHCTBHA:

BOCIIPUHHUMATH U GOPMYITHPOBATh CYKIACHHS B COOTBETCTBUM C YCIIOBUSIMHU
U LeJISIMHU OOIIEeHHS, ICHO, TOYHO, FPAMOTHO BBIpaXKaTh CBOXO TOYKY 3PEHUS



B YCTHBIX M NMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHMS IO XOIy PEIICHS
3a1a4y, KOMMEHTUPOBATH [TOy4EHHBIM PE3yIbTaT;

o B XOj€ 00CYXIEHHs 3aaBaTh BOIPOCH IO CYIIECTBY 00CcyX1aeMoi TEMBI,
Ipo6JIeMBI, pelaeMoii 3a1aui, BEICKa3bIBATh HIIeH, HallCICHHBIE Ha IIOUCK
peIlleHrs, COIOCTAaBIATh CBOM CYXICHHS C CYXICHHAMH JIPYIHX
YYACTHHKOB JMANora, oOHapyKHBaTh PasM4Yue M CXOACTBO IO3MIMH, B
KOPPEeKTHOU (opMe (pOpMyIHpOBaTh PA3HOITIACHS, CBOM BO3PAKEHUS,

e TPEACTABIATH  pE3ydbTaThl  pelleHus  3ajady,  OKCIECPUMEHTA,
FCCIIeJOBAHMS, IPOEKTa, CAMOCTOSATEIEHO BEIOMPATh (JOpMAT BHICTYTIICHHS
¢ y4€ToM 3a/1a4 IPE3CHTAMU U OCOOEHHOCTEH ayIUTOPHH;

e TOHWMATH ¥ HCIIOIH30BATh NPEUMYINECTBa KOMaHIHOH ¥ MHIMBHUIyalIbHON
paboTHI IIPHU PEIICHNH y4eOHBIX MaTEMATHICCKUX 3a/1aY;

e TNPUHMMATH L€ COBMECTHOH JeATENbHOCTH, [UIAHKPOBATh OPraHK3allAI0
COBMECTHOM paboThl, paclpenelsiTh BHUIBI paboT, HOTOBapUBATHCH,
06CYXIaTh TMPOLECC ¥ pe3ybTaT paboTel, 060011aTh MHCHHS HECKOIBKUX
TIIOJIEH;

¢ ydYacTBOBAaTh B IPYMIOBBIX dopmax pabotel (obcyxneHus, OOMeH
MHEHUSMH, MO3TOBbIE IITYPMBI i JAPYTHE), BBIIOIHATS CBOIO YaCTh PabOTEI
W KOODAMHUPOBATh CBOHM JEHCTBHMA C JPYIMMM WICHAMH KOMaHIbI,
OLIEHUBATh KAayeCTBO CBOEro BKJIana B OOIIMH MPOLYKT IIO KPUTEPHUSM,
copMyTHMPOBAHHBIM YIACTHMKAMU B3aUMOJEUCTBHUSL.

Pery1siTHBHBIE YHHBepcaIbHbIe ydeOHbIe el CTBHS
CamoopraHusanus: .

e CaMOCTOSTEIHHO COCTABISTH IUIAH, AJIFOPUTM PEIIeHUs 3aTaqu (HnH ero
9acTh), BEIOUPATh CIOCOO peIleHHs ¢ y4ETOM HUMEIOLIUXCS PeCypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMeHTHpOBaTb U KOPPEKTUPOBATH
BapHMaHTHI peLIEHUH ¢ yIETOM HOBOM HHPOpMAIIHH.

CaMOKOHTPOJIb, 3MOIHOHAJIbHBIH HHTE/JIEKT:

e BIIAZETH CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIA IIPOLIECCa U pe3yIbTaTa
pelIeHus MaTeMaTUIeCKOH 3a/1a4u;

e TpEIBHIETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYThH IIPH PEIICHUH 331241,
BHOCUTH KOPPEKTUBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB,
HalJIEHHBIX OIIMOOK, BEIIBICHHBIX TPYIHOCTEH;

e OIIEHMBATH COOTBETCTBHE PE3yNIbTATa AESTEIFHOCTH IIOCTABIEHHON LEIU U
YCIIOBHAM, OOBSCHSITH NPUYMHBI JOCTDKEHHUS WM HEHOCTIIKCHUS LEIH,
HAaXOIWUTH OIIKOKY, 1aBaTh OLEHKY IPHOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJBTATHI



K xoHIy oOyueHuss B 7 Kjacce OOYyYarOIIMMCS IIOMYYHUT CIEAyIOIIHe
IpeAMETHBIE PE3YJILTATEI:

Yucna U BbIYHCICHHSA

BEINONHATh, COUeTas YCTHblE ¥ IMCBMEHHbIE NPUEMBI, apru()METHYECKHE
INEeUCTBHUS C PAlOHATIBHBIMU YMCIIAMH.

HaxomuTh 3HAYEHHS YHCIOBBIX BBIPAKEHUM, IPUMEHATh pPasHOOOpasHbIe
CrIoco6B! ¥ NPUEMBI BBIYUCIICHHS 3HAYEHHH NPOOHBIX BBIPOKEHUH, COIEPIKAIIMX
OOBIKHOBEHHEIE U IECATUYHBIE JPOOH. '

ITepexonuTh OT OMHON (OPMBI 3AMMCH YHCEN K APYro# (mpeoOpasoBbIBATE
JECATUIHYIO IPOOB B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATHYHYIO, B JACTHOCTH
B OECKOHEUYHYIO JECATHIHYIO OPOOB).

CpaBHHBATh U YIIOPSIOYUBATh PALMOHAILHEIE YHCTIA.

OKpyTJISITh YHuca. o s Bibane

BEINOTHATS NPUKUIKY U OLEHKY pe3ylbTaTa BEIUMCIEHUH, OLEHKY 3HAUCHUH
YUCIIOBEIX BBIpAXEHUN. BEINONHATE NEMCTBHS CO CTENEHSMU C HaTypalbHBIMHU
MIOKa3aTeNsIMU.

ITpuMeHsITh IPU3HAKY IEIUMOCTH, Pa3IOKEeHHE Ha MHOXXUTEIH HAaTypalbHbIX
qrcel.

Pemars NpakTUKO-OPHEHTUPOBAHHbBIE 3a[a4dM, CBA3aHHbIE C OTHOLICHHEM
BEJIMYMH, MPOMOPIHOHAIBHOCTRIO BEIHYUH, IPOLEHTaMH, HHTEePIPETUPOBATh
pe3yIbTaThl pelleHus 3a/a4 ¢ Yy4ETOM OrpaHMYEHMH, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMBIX 0OBEKTOB.

AnreOpanyecKue BbIpaKeHHs

Vcronp30BaTh alredbpandecKyro TEPMUHOJOTHIO U CUMBOJIMKY, IPUMEHATH €€
B IIPOLIECCE OCBOCHUS y4eOHOro MaTepuaa.

Haxomute 3HaueHuss OyKBEHHBIX BBIDOXEHUH IIPH 3aJaHHBIX 3HAYCHMIX
IIepEMEHHBIX.

BEINONHATE Ipeobpa3oBaHus 1LIEI0r0 BEIPAKEHM B MHOTOYWICH IPUBEICHUEM
TI0JI0OHBIX ClTaraéMbIX, PACKPBITHEM CKOOOK.

BHIIONHATE YMHOXEHHE OJHOYIEHa Ha MHOIOYWIEH M MHOrodleHa Ha
MHOT'OYJIEH, IPUMEHSATH (OPMYIIBI KBaJpaTa CyMMEI ¥ KBaJpaTa pa3sHOCTH.

OCyIIECTBIIATE Pa3IOXKeHHe MHOTOWIEHOB HA MHOXMTEIH C IIOMOIIBIO
BBIHECEHUS 33 CKOOKH 00IIEero MHOXKUTEIS, TPYIIIIUPOBKH CIaraeMpIX, IPUMEHEHH
(bopMyI1 COKpAIEHHOIO YMHOXKEHHS.

[IpyMeHATH peoOpa3oBaHys MHOIOYIEHOB JUIS PEINCHUS Pa3sIMIHBIX 3a1a9
U3 MaTEMATHKH, CMEKHBIX [IPEIMETOB, U3 PEaIbHON IIPAKTUKY.

Vcnonp30BaTh CBOMCTBa CTENEHEW C HaTypalbHBIMH IIOKa3aTelsAMH JUIA
peoOpa3oBaHusl BEIPAXKECHUM. '

VYpaBHeHHs H HEPABEHCTBA



Pemars TUHEHHBIE YPaBHEHUS C OJHOW INEPEMEHHOHW, NMPUMEHSsA IMpaBuiia
[epexosia OT WCXOJHOTO YPAaBHEHHUs K PaBHOCHIBHOMY eMy. IIpoBepaTs, ABIseTCS
JIX YHMCJI0 KOPHEM YpaBHEHHS.

[IpuMeHsTH rpaduYecKue METOBI IPH PeIleHNH JMHEWHBIX yPaBHCHUH 1 MX
CUCTEM.

[lox6upaTh HpUMEpHl Tap GHCEN, SBIAIONMXCSA PpEIIeHHeM JHHEHHOro
ypaBHEHUS C ABYMs IIEPEMEHHBIMH.

CTpOuTH B KOOPIAHHATHOM IIOCKOCTH TPpad UK IHHEHHOr0 YPaBHEHUS C IBYM
TIepeMEHHBIMH, TIOJIB3YSICh TPAdUKOM, IPUBOJUTE IPUMEPH] PEIICHNs YPaBHCHIU.

PemaTh CUCTEMBI JABYX JHUHEHHBIX YPAaBHEHHWH C ABYMS IMEPEMEHHBIMU, B TOM
yrciie rpaguuecKy.

CoCTaBIATh M peIlaTh JIMHEWHOE YPaBHEHHE WM CHCTEMY JIHHCHHBIX
YPaBHEHWH 10 YCIOBHUIO 33/1a4H, HHTEPIIPETUPOBATE B COOTBETCTBUH C KOHTEKCTOM
3aa4M IIOJIy4€HHBIN pe3yIbTaT.

DyHKIUH _

N300pakaTh Ha KOOPAUHATHOM IPSIMON TOYKH, COOTBETCTBYIOIIKE 3aIaHHBIM
KOOPIAMHATAM, JIy4H, OTPE3KH, HHTEPBAJIbl, 3allMCHIBATh YUCIOBBIC MPOMEXYTKH Ha
anreOpandeckoM s3BIKE.

Ormedars B KOOPAWHATHOM IJIOCKOCTH TOYKHM IO 33JaHHBIM KOOpJMHATaM,
cTpouTh rpaduKy TuHeHHbIX QpyHKumiA. Ctpouts rpadux GynKumya y = [X|.

OmnuceBaTh € IOMOIIBI0 (YHKIMNM U3BECTHBIE 3aBUCHUMOCTUA MEXIY
BEIUYHHAMH: CKOPOCTH, BpeMs, pPacCTOSHHUE, II€Ha, KOJIU4ECTBO, CTOMMOCTb,
IPOU3BOAUTENEHOCTD, BpeMsl, 00BEM pabOTHI.

Haxonuts 35adeHue GyHKLIMHU 10 3HAYEHUIO €€ apryMeHTa.

[ToHuMaTh rpadudecKdil crocod IpeicTaBlIeHUs W aHaIuW3a WHOOPMALUH,
W3BJIeKaTh U HHTEPIPETUPOBATh HHYOPMAIHMIO U3 rPpadMKOB peallbHBIX IIPOLECCOB
Y 3aBUCHMOCTEH.

K xoniy oOyuenuss B 8 kiacce OOydYarOIIWMCS IIONYyYHT CIEyIOIIMe
IIpeIMETHBIE Pe3yJIbTaThl:

Yuciaa 1 BbIYHCICHHSA

Vicronp30BaTh HadalbHBIE MPEACTABICHNUS O MHOXECTBE ACHCTBHUTEIBHBIX
qyceN Il CPABHEHUs, OKPYTJIEHUS ¥ BBIYMCIICHUH, H300paXaTh IeHCTBUTEIbHbIE
qrciia TOYKaMHi Ha KOOPAUHATHOM NPAMOA.

[IpuMeHATh TOHATHE apH(METHIECKOr0 KBaJPAaTHOIO KOPHA, HaXOMUThH
KBaJpaTHBIE KOPHHM, MCIIONB3Yys NPH HEOOXOAUMOCTH KalbKyIATOP, BEITIOJTHAT
npeo6pa3oBaHusi BBIPAKEHHH, CONEPKAIMX KBaJpaTHbIE KOPHH, HCIONb3YA
CBOMCTBA KOPHEN.

Mcrnonp30BaTh 3alllMCH OOJIBINIMX U MAJBIX YHCENl C IOMOIIBIO JECATHIHBIX
npobeit u creneHei yucina 10.



AnreOpanyeckue BbIpasKeHHsI

[IpuMeHATh IIOHATHE CTENEeHM C LENBIM II0Ka3aresjeM, BBIIOIHATH
npeobpa3oBaHus BEIPAKEHUH, COEPIKAIMX CTENEHHU C IIEBIM ITOKa3aTelleM.

BEINOTHATE TOXKIECTBEHHBIE TPe0Opa30BaHUs PALIHOHATIBHBIX BEIDAKEHUH Ha
OCHOBE IPaBUJT JEUCTBHI Ha/l MHOTOUIEHAMH U alredpandecKuMu ,I[pOﬁSIMH

PacknaasiBaTh KBaAPaTHBIA TPEXUICH HA MHOXKHUTEIH. '

[ IprMeHATH IpeoOpa3oBaHUs BIPAKEHHM JUIS PEIIEHUs Pa3sInIHbIX 32139 U3
MaTEMAaTHKH, CMEKHBIX IIPEIMETOB, U3 pealbHON IPaKTHKH.

YpaBHeHHSsI U HEPABEHCTBA

Pemars nuHeiHBlE, KBaOpaTHbIE ypaBHEHMsS M DallMOHAIBHBEIE ypaBHEHWS,
CBOIAIIMECS K HUM, CHCTEMBI IBYX YPaBHEHUHN C ABYMs IIEPEMEHHBIMH.

[TpoBOAUTE MPOCTEHIIME UCCISOBaHU YPaBHEHUH W CHCTEM ypaBHEHUH, B
TOM YHCIIE C IPUMEHEHMEM IpadUuecKux MpeacTaBieHull (ycTaHaBIMBaTh, KMEET
¥ ypaBHEHHE WIIM CHCTEMa ypaBHEHHM peIleHHs, €ClId MMEeT, TO CKOJBKO, H
npoyee).

[TepexomuTh OT CIIOBECHOHM (OPMYIHPOBKM 3a1add K €€ anreOpandecKoi
MOJENM C IIOMOIIBIO COCTABIE€HUS YpPaBHEHHS WIM CHUCTEMBl YPaBHEHHUMH,
HUHTEPIPETHPOBATh B COOTBETCTBUYU C KOHTEKCTOM 33Ja4H IOJyYE€HHEBIN pe3ybTaT.

[IprMeHSATEH CBOMCTBA YHACIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKH, PELIaTh
JIMHEelHbIe HEPaBEHCTBA C OJIHOM IIEpPEMEHHOM U UX CUCTEMBI, 1aBaTh rpapuIecKyro
WIUTIOCTPALIAIO MHOXKECTBA PEIlleHUH HepaBeHCTBa, CUCTEMBI HEDABEHCTB.

OYyHKUUHA

IToHMMAaTh ¥ MCIOJIB30BaTh (DYHKIMOHAIBHBIE IIOHATUSA M SA3BIK (TEpMUHBI,
CHMBOJIMYECKHE O0O3HAUEHHs), OIpeNeiaTh 3HadeHHe (DyHKUUHU 1O 3HAYECHUIO
apryMeHTa, ONpeesaTh CBOMCTBA QYHKIHUH 110 € rpaduKy.

CrtpouTth rpaduKu 371eMeHTapHbIX QYHKIMA BUJIA:

y=k/x,y=x2,y=x3,y=[x|,y= X, OIIHCHIBATH CBOMCTBRA YHCIOBON QyHKIUH
1o e€ rpaduxy.

K xouiy oOydenus B 9 kuacce oOydaromuiics IIOJYYHMT ClIeAyroIue
peaMeTHbIE pe3yJIbTaThl: -

Yucsa 1 BHIYHCICHHS

CpaBHUBATH U YIOPSIOYUBATE PAllUOHABHBIE U HPPALHOHAIBHEIE YHCIIA.

BEINONHSTE apudMeTHIECKUe AeHCTBUS C PALlMOHATIBHBIMY YHCTaMH, COIeTast
YCTHBIE ¥ MHCHMEHHBIE IPHEMBI, BBIIOIHATH BBHIYMCIEHUS C HPpaldOHATbHBIMU
YUCIaMH. '

HaxoauTs 3HaY€eHHUs CTENEHEH C IeJIBIMU II0Ka3aTeNIIMU U KOPHEH, BEIYUCIIAT
3HAYEHHUS YUCIIOBBIX BEIPAXKEHUH.

OKpyrisaTh AEHCTBUTENbHBIE 4YHMCIA, BBHINONHATE IPUKUIAKY pe3ylibraTa
BBIUMCIIEHHM, OIIEHKY YHCIOBBIX BBIPAKCHUH.



YpaBHeHHs H HEPAaBEHCTBA

Pemiats nuHENHBIE U KBaAPATHBIE yPaBHEHUS, ypaBHEHNUS, CBOZUILIIHECS K HIM,
IpocTelme JpOoOHO-pallMOHaTbHbIC YPABHEHHU.

PemmaTe CHUCTEMbI JBYX JIMHEHHBIX ypaBHEHMM C ABYMs IEPEMEHHBIMU H
CHCTEMBI IBYX YPaBHEHMH, B KOTOPBIX OJHO YPAaBHEHHE HE ABIISETCS IMHSHHBIM.

PemaTh TEKCTOBBIE 3a1aud aire0pawdecKdM CIIOCOOOM C  IIOMOIIBIO
COCTABJICHHUS yPaBHEHHS WX CHCTEMBI IBYX yPaBHEHHH C BYM IEPEMEHHBIMA.

IIpoBOAUTE MpOCTEHINIe UCCIeJOBAHNS YPABHEHUHA U CHCTEM yYpaBHEHUH, B
TOM YHCIIe C TIPUMEHEeHHEM IpadiyecKuX Mpe/icTaBIeHui (yCTaHaBIMBaTh, HIMEET
Id ypaBHEHHE WM CHUCTEMa YPaBHEHUM DPEIICHHUS, €CIIM MMEET, TO CKOIBKO, U
rpouee).

Peinarh JMHEHbIE HEPaBEeHCTBA, KBaJpaTHble HEPaBEHCTBA, M300paXarh
pellicHHe HEPaBeHCTB Ha YUCIOBOM IPSIMOH, 3aUCHIBATh PEIICHUE C IIOMOIIBIO
CHUMBOJIOB.

Pemate cucreMbl JMHEHWHBIX  HEPAaBEHCTB, CHCTEMBl  HEPaBEHCTB,
BKJIFOYAIOINME KBaJpaTHOe HEPaBEeHCTBO, M300pa)kaTh PpEIICHHUE CHCTEMBI
HEPAaBEHCTB Ha YHUCIIOBOM NPSIMOM, 3alIMCBIBATh PELICHUE C TIOMOIIBI0 CHMBOJIOB.

Jcnonp30BaTh HEPaBEHCTBA IIPY PEIIEHUH Pa3IUYHbIX 3a1a4.

DYyHKUHH

Pacro3HaBaTh QYHKIMHA W3ydeHHBIX BHIOB. Iloka3piBaTh CXeMaTHYECKH

pacIIOJIOKEHHE Ha KOOPAUHATHOM IIIOCKOCTH IpaguKoB QyHKIMH BUMA: Y = kx,’y =
kx+by=kix,y=ax2 +bx+c y=x3y= VX, y = |x|, B 3aBHCHMOCTH OT 3HAYEHHUA
K03 PULMEHTOB, OIIUCHIBATE CBONUCTBA (DYHKLIUH.

CTpouTh ¥ M300paKaTh CXEMATHUeCKH Ipa(uKy KBaIpaTHYHBIX (QYHKIUH,
OIMCHIBATH CBOMCTBA KBaJApaTUIHBIX QYHKIMH 10 BX rpaduKam.

Pacrio3HaBaTh KBaJPATHYHYIO (QYHKLIHUIO IO (GopMyIie, IPUBOJUTE IPUMEPEI
KBaJPATUYHBIX QYHKIHH U3 peaNbHON KU3HU, PUUKH, TCOMETPHH.

YuciioBbie MOCIeA0BATEILHOCTH H IPOrPECCHH

Pacrio3HaBaTh apu(pMETHIECKYIO ¥ T€OMETPHIECKYIO MIPOrPECCUH IIPH Pa3HBIX
criocobax 3alaHus.

BLIMOJHATS BBIUUCIGHHS C HCIONB30BaHMEM (GOpMyal n-ro 4ieHa
apu(pMeTHIECKON U TeOMETPHIECKOH IPOrpecCrif, CyMMBI IIEPBBIX N YICHOB.

U306paaTs dNeHBl TOCIEJOBATEIBHOCTH TOYKAMH Ha KOOPIMHATHOH
ILIOCKOCTH. '

Pemath 3a[a4yd, CBS3aHHBIE C YHCIOBBIMM IIOCJIEIOBATEIBHOCTAMU, B TOM
qHcITe 3329 U3 PEabHOM KU3HY (C UCIIONB30BAHIEM KalbKyJIATO)a, LIHPPOBBIX
TEXHOJIOTUH). |
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA30OBATEJIbHOTI' O ITPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHV KA

e Anrebpa, 8 xitace/ Mepansk A.I'., ITononckuit B.b., fxup M.C.; mox penaxiuen
ITomonbckoro B.E., O6111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

Wz narensckuii nentp « BEHTAHA-I'PA®»; AxkLinoHepHOE 00ILECTBO
«zparensctBO «lIpocsemnenue»

» Anre6pa, 9 xiace/ Mepsisik AL, TTononckuit B.B., Sxup M.C.; nox
penakuueit ITomonsckoro B.E., O01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Wz naTensckuit LEHTP «BEHTAHA-TPA®»; AxiimoHepHOe 001IeCTBO

«H3narensctBo «IIpocsemienue»

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
UHTEPHET

Sxmace
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Pemry OI'D
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