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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHus: OHa 00ECIIEeYMBAET U3YUYEHUE JAPYTUX TUCUUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TyMAaHUTAPHOTO IIUKJIOB, €€ OCBOGHHE HEOOXOAUMO s
IPOAOJKEHUs 00pa30BaHus U B TIOBCEIHEBHOM kU3HU. Pa3BuTHe y oOyuaronmxcs
HAYYHBIX TPEACTABICHUN O TPOUCXOXKJIECHUU M CYIIHOCTH ajre0panyecKux
abcTpakiuii, cnocobe OTpakeHUs MaTeMaTUIECKOW HAYKOH SIBICHUI U MPOIIECCOB
B MPHUPOAE M OOIIECTBE, PONM MATEeMAaTHUYECKOTO MOJACTUPOBAHUS B HAYyYHOM
MO3HAHHUH U B MPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBINIJICHUS, HEOOXOMUMBIX ISl aAaNTalli B COBPEMEHHOM ITU(HPOBOM
obmectBe. M3ydeHme anreOpbl oOecreymBaeT pa3BUTHE YMEHUS HaOIIOAaTh,
CpaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTHYHOCTH MBINIJICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICUCTBUS ¥ BBHIBOJFI,
dopmynupoBaTh yrBepxkAcHUL. OCBOCHHE Kypca anreOpbl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIICHUS OOYYalolmUXCs: OHM WCIOJB3YIOT JIeyKTUBHBIE U
WHIYKTHBHBIE PACcCYXJCHUS, 0000IIeHNe U KOHKPETU3AINI0, a0CTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTENIbHBIA  O00BEM
CaMOCTOSITENIBHOM  JIEATEIbHOCTH  O0y4aroluxcs, MO3TOMY CaMOCTOSITENIbHOE
perieHue 3aa4 ABJISeTCs peaau3ainei 1esTeIbHOCTHOTO MPUHIIAIA 00YYCHHUS.

B crpykType mporpammbl ydeOHOro Kypca «Anrebpa» s OCHOBHOTO
oO1mrero 06pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJAEPKATEIbHO-METOIUIYECKUE
auHUK: «Hucna u BeIUUCIEHUS», «AJTeOpandecKkue BhIpaKEHUN», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxmas M3 3THUX COAEpKATETbHO-METOIUYECKHUX
JMHUN pa3BUBAECTCS HA MPOTSHKEHUU TPEX JIET U3YyUEHHUS Kypca, B3aUMOJICHCTBYS C
IpPYyTMMH €ro JHUHHSMHU. B Xone u3ydeHus ydeOHOTro Kypca OOydaroIumcs
NPUXOAUTCS JIOTHYECKU PacCyKJIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B cBsi3u ¢ 3TMM B mporpammy ydeOHOro kKypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTHMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jeniax
MaTEeMaTUYeCKOTO 00pa30BaHMs M CIIOCOOCTBYIOIIME OBJIAJICHUIO O00YYaIOIIMMHUCS
OCHOB  YHHMBEpCAJIbHOIO  Maremathueckoro s3pika. CopaepxaTenbHOW U
CTPYKTYPHOH OCOOEHHOCTBIO yueOHOro Kypca «Anredpa» SBISIETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucina W BBIUYKCICHUS» CIY)KUT OCHOBOW IS
JaTbHEUIIeT0 M3y4YeHHs] MaTeMaTHKH, CTIOCOOCTBYET Pa3BUTHIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBIIIEHUS, (POPMHUPOBAHUIO YMEHUS MOIH30BATHCS arOpUTMaMHU, a
TaK)Ke TPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX ISl TIOBCETHEBHOM
KU3HU. Pa3BuTHe MOHATHSA O YKCIIE HAa YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMH WM HMPPANMOHAIBHBIMU YHCIaMH, (OpMHpPOBaAHHEM



MPEJCTaBICHUM O JIEUCTBUTEILHOM 4YHCJIE. 3aBEPIICHHE OCBOCHMS YHCIIOBOU
JIMHUH OTHECEHO K CpeIHeMY 00I1IeMy 00pa3oBaHHIO.

Coneprkanue qByX anreOpanvecKkux JUHUN — « AIreOpanyecKue BhIPaAKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHUIO Y OOYYArOITUXCS
MaTEMaTHYECKOTO armapara, HeoOXOAMMOIro i PEelIeHUs 3aja4 MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha yposHe
OCHOBHOT'O 001iero oOpa3oBaHusl Y4YEOHBIM Marepuan TPYNIHPYETCS BOKPYT
palMoOHANbHBIX BhIpAXXEHUN. AnreOpa AEMOHCTPUPYET 3HAUYECHUE MATEMAaTUKU Kak
S3bIKa JUISI TIOCTPOCHHS MAaTEMaTHYECKUX MOJIeIel, OMHMCAHHS TPOLECCOB U
SBJIGHUNA peajpbHOrOo Mupa. B 3agaum oOyueHus anrebpe BXOJAT TaKkKe
JabHeillee pa3BUTHE aAJTOPUTMHYECKOTO MBIIUICHUS, HEOOXOJUMOro, B
YaCTHOCTH, JJIS OCBOCHHMS Kypca HWH(OPMATUKH, W OBJIQJICHUE HaBBIKAMU
JNEAYKTUBHBIX paccyxiaeHui. [IpeoOpazoBaHue CUMBOIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKeHUs!, CHOCOOHOCTEN K MaTeMaTH4eCKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JIMHUM HAIICJICHO Ha MOyYeHHE
oOy4YaronMMHCs 3HAHUUA O (PYHKIMSIX KaK BaKHEHIIeH MaTeMaTHYecKON MOJENH
JUTSL OTIUCAHUSI M UCCIICIOBAHUS pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUN B MPUPOJIE
u oOmectBe. M3yueHue marepuana CIOCOOCTBYET PAa3BUTHIO Yy OOYyYarOLIUXCS
YMEHUS UCIIOJIb30BaTh Pa3JIMYHbIE BBIPA3UTEIIBLHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHbIE, CHUMBOJIMUECKHE, rpaduueckue, BHOCHUT BKIaJd B (opMupoBaHue
IIPEICTAaBIICHUH O POJIM MATEMATHKHU B PA3BUTHH IUBUIM3AIIUN U KYJIbTYPHI.

CornacHo yueOHOMYy IulaHy B 7-9 Kkjaccax u3y4daercss y4deOHBIA Kypce
«AnreOpa», KOTOPBIM BKIIOYAET CJIEAYIOIIME OCHOBHBIE DPA3elibl COJEp KaHUS:
«Uucma w BBIUHACIEHUSA», «ANTEOpandecKHe BBIPAKCHUS», «YPaBHCHUS U
HEPABEHCTBAY, « DYHKITUN.

Ha u3yuenue yyeOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce
— 102 yaca (3 gaca B Hemeno), B 8 kimacce — 102 yaca (3 vaca B Hemeno), B 9
kiacce — 102 gaca (3 yaca B HeJIelH0).



COAEPXAHUE OBYUYEHUSA
7 KIIACC

Yuciia v BLIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE W JAECATHUYHBIE, MEPEXO0] OT OJHOM (OpMbI 3aIlUCH
npoberi k gpyroil. IloHaTHe palMOHANIBHOTO 4YHCJA, 3aluCh, CpPaBHEHUE,
VIOPSIOYMBAHUE  pallMOHAJBHBIX  4ucen. ApudMeTruueckue  JIEUCTBUS  C
palroOHAJbHBIMA YHUCIaMU. PelleHne 3amad u3 peanbHOM NPAKTUKM HA YacTH, Ha
JpOoOHU.

CreneHp ¢ HaTypaJbHbIM I[IOKa3aTelIeM: OIpeAesieHne, Npeodpa3oBaHue
BBIPAKEHUI HA OCHOBE OIPEIENICHMs, 3aluch O0onbIIMX yucen. [IpoueHTsl, 3amnuch
IPOLIEHTOB B BHJIE ApOOM U JApoOH B BUAE NPOLEHTOB. TpH OCHOBHBIE 33Ja4d Ha
IIPOLICHTBI, PEIIEHHE 3a7a4 U3 PEATbHON ITPAKTHUKH.

[IpumMeHeHHnE  TPU3HAKOB  JEJIMMOCTH,  PAa3jIOKEHUE HA  MHOXHUTEIU
HaTypaJbHbBIX YHCEII.

PeambHble  3aBUCMMOCTH, B TOM  YWClIe TpsMas W oOpaTHas
MPONOPUHUOHAIIBHOCTH.

AJireOpanvecKkue BbIPaKeHH sl

[lepemeHHBIE, YHUCIOBOE 3HAYEHUE BBIPAKEHUA C NEPEMEHHOM. JlomycTuMeble
3HAYEHUs] NepeMeHHBIX. lIpencraBieHne 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucnennst no popmynam. [IpeobpasoBanrie OyKBEHHBIX BBIPAKCHUIA,
TOXKJIECTBEHHO  paBHbIE  BBIPAKEHUs, TMpaBuiia MpeoOpa3oBaHUA CYMM U
MIPOU3BEICHUH, MPaBHIIa PACKPBITHSI CKOOOK U MPUBEJIECHUS MOJO0HBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpPaJIbHBIM [10KA3aTEIIEM.

OpHouneHbl U MHoOrowieHsl. CreneHb MHoOrowieHa. Clo)keHue, BbIYMTaHHE,
YMHO>KE€HUE MHOTOWICHOB. DOpMYIIbl COKPAIEHHOTO YMHOKEHHUS: KBaAPaT CYyMMbI U
KBaApar pazHocTtH. Popmysia pa3HOCTU KBaApaToB. Pa3nokeHue MHOTOYIEHOB Ha
MHOKHTEIH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YypaBHEHUs, IIpaBuja MpeoOpa3oBaHMs ypaBHEHHS,
PaBHOCHJIBHOCTh YPaBHEHUH.

JluHerHOEe ypaBHEHHME C OJIHOM IIEPEMEHHOW, YHMCIO KOPHEW JIMHEWHOTO
YpaBHEHUSI, PELICHHUE JIMHENHBIX ypaBHEHUN. COCTaBIEHUE YPABHEHHI MO YCIOBUIO
3aaa4d. Penenne TeKCTOBBIX 3a4a4 ¢ MOMOUIbI0 YPABHEHUM.

JluneltHOoe ypaBHEHHE C JIByMsl MepeMeHHbIMU U ero rpaduk. Cuctema ABYyX
JIMHEMHBIX YpaBHEHUM C [JBYMs II€pEMEHHbIMHU. PelieHue cucreM ypaBHEHUU
croco0oM moacTaHoBKU. [Ipumepsl penieHus: TEKCTOBbIX 3a7ad C MOMOIIbI CUCTEM
YpPaBHEHUM.



DyHKIMHU

Koopannata Toukn Ha npsamoil. YucnoBble MPOMEXYTKU. PaccTosiHue mexny
JIBYMsI TOYKaMHU KOOPAMHATHOM IIPSAMOM.

[TpsimoyronbHast cucrema koopauHat, ocu OX m Oy. AGcuucca ¥ opavHaTa
TOYKM HAa KOOPJAMHATHOM MuiocKocTu. Ilpumepsl rpaduxoB, 3agaHHBIX (OpMYyIamH.
Yrenue rpagukoB peasnbHbIX 3aBucuMocTed. [lonstue pynkuuu. ['paduk GyHkumm.
CroiictBa Qynkuuii. Jluneitnas ¢ynkuus, e€ rpadpuk. ['paduk dynxmmm y = [X|.
I'pacduueckoe pelieHre TMHENHBIX YPABHEHUI U CUCTEM JIMHEWHBIX YPABHEHUM.

8 KUIIACC

Yucia 1 BBIYMCICHUSA

KBanpatueiii kopeHb wu3 uucna. [loHsTre 00 wuppanuoHAIbHOM YHUCIE.
JlecsiTuuable MPUOIMIKEHUS HMppaIMoOHaNbHBIX yucen. CBoicTBa apudmeTHuecKux
KBaJIpATHBIX KOPHEW U UX MPUMEHEHHE K PEeoOpa30BaAHUIO YUCIOBBIX BBIPAXKEHUN U
BBIYMCJICHUAM. J[eiCTBUTEIbHBIC YHCIIA.

CreneHb C EnbIM MoKa3zaTeneM U €€ ceorcTBa. CTaHIapTHAS 3alMCh YUCIA.

AnreOpandeckue BbhIpakeHHs AJredpanyeckue BbIpPaskeHust

KBagparHblii TpEXUJIEH, pa3I10KEHUE KBAJAPATHOIO TPEXWIEHA HA MHOKHUTENH.

AnreOpandeckas JapoOb. (OCHOBHOE CBOMCTBO ajredpanyueckoil  Apoowu.
CrnoxxeHue, BbIYMTaHUE, YMHOXXEHHE, JIeJIeHue  anreOpandeckux  JpoOei.
PanronanbsHble BeIpaXeHUs: U UX MPeoOpa3oBaHue.

YpaBHEHUS U HEPABEHCTBA Y paBHEHHMS M HEPABEHCTBA

KBanpatHoe ypaBHeHUe, ¢opMyina KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema
Buera. Pemienue ypaBHEHUI, CBOJAIIMXCA K JIMHEMHBIM H  KBaJPaTHBIM.
[Ipocrelimme ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

['pacduueckass uHTEpHpeTallMsl YpaBHEHUW C JBYMsI NEPEMEHHBIMH U CUCTEM
JVHEMHBIX YpaBHEHMH C JAByMs IepeMeHHbIMU. IIpumepnl pelieHus cucreM
HEJIMHEWHBIX YPAaBHEHUN C IBYMs IEPEMEHHBIMHU.

Pemienne TekCTOBBIX 3a7a4 aareOpandeckuM Crocooom.

HucnoBble HEpAaBEHCTBA U UX CBOWCTBA. HepaBeHCTBO C OJHOM INEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
Cuctembl JIMHEHBIX HEPABEHCTB C OAHON MEPEMEHHOM.

OyHKIMN PYyHKIHMH

[Tonstne pynkuuu. OOIACTH ONMpEAENeHUs U MHOKECTBO 3HAYEHHUU (DYHKLHUU.
CriocoObI 3a1aHus (QyHKLIHMA.

I'padbux Pynkiuu. Yrenue cBoilcTB PyHkuuu mno e€ rpaduky. [Ipumeps
rpadukoB GyHKIUN, OTPAXKAIOIIUX PealbHbIE MPOIECCHI.



OyHKIWKM, ONMUCHIBAIOIINE TMPSAMYIO W OOpaTHYIO IPOTNOPIMOHAIBHBIC
3aBHCHMOCTH, uX rpaduku. Oyukimn y = X2, y = X3, y = VX, y=|X|. I'paduueckoe
pelIeHre ypaBHEHUH U CUCTEM YPaBHCHHIA.

9 KJIACC

Yucsa 1 BBIYMCJICHUSA

ParimonanbHbpie 4ucia, UppalMOHANIbHBIE YKCJIA, KOHEUHbIE U OECKOHEYHBIC
JeCATUYHbIE ApoOU. MHOXKECTBO JEHCTBUTEIBHBIX YHUCEN, NEHCTBUTENbHBIE YHMCIIa
KaK OCCKOHEUYHBIE JECATUYHBIE ApoOU. B3auMHO 0JIHO3HAYHOE COOTBETCTBUE MEXKITY
MHOECTBOM JICUCTBUTEIBHBIX YHCEN U KOOPIANHATHOU MPSAMOM.

CpaBHeHuE  JCUCTBUTENBHBIX  4HCeNl, apuMeTHUYeCKUe  JCHUCTBHUS  C
JIEUCTBUTEIIbHBIMHA YHCIIAMU.

Pa3Mepsl OOBEKTOB OKpYXKAIOMIETO MHpPA, JJIMTEIBHOCTh TPOIECCOB B
OKPY>KarOIIEM MUPE.

[Ipubnmx€HHOE 3HAUYEHWE BEIUYUHBI, TOUHOCTh NpUOIMKeHUs. OKpyrieHue
yucell. [Ipuknaka u oeHka pe3yabTaToB BIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHue. PemieHne ypaBHeHUM, CBOAAIIMXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Pelienue ypaBHEHUN, CBOISAIIMXCS K KBaJPATHBIM.
bukBanpatHoe ypaBHeHuE. [Ipumepsl pelieHus YypaBHEHUH TPETbEM U UYETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM HA MHOKUTEIU.

Pemenne apoOHO-pallMOHANBHBIX ypaBHeHUH. PerieHue TEKCTOBBIX 3aaad
are0panyecKuM METOIOM.

VYpaBHeHue ¢ AByMs NEpeMEHHBIMU M ero rpaduk. Pemenue cuctem aByx
JIMHEMHBIX YPAaBHEHUU C JBYMs IIEPEMEHHBIMU. PellleHue cucrem JByX ypaBHEHU,
OTHO M3 KOTOPBIX JIMHEWHOe, a Jpyroe — BTOpoW cTeneHu. ['paduyeckas
WHTEPIIPETALNS] CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemienne TekcTOBBIX 3a7a4 aareOpandeckuM CrocoOoMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne nMHENMHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. Pemenue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOM mnepemMeHHOM. KBaapaTHble HepaBeHCTBA.
['paduyeckass uwHTEpHpeTalMss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMH.

OyHKIUM PYHKUUHT

KBanpatuunas ¢yukius, e€ rpaduk u coiictBa. I[lapabona, KOOpAHWHATHI
BEPIIMHBI TapadoJIbl, OCh CUMMETPHUH MapaloJIb.

I'padukn byskmumii: y = kx, y = kx + b, y = kix, y = x3, y =Vx, y = |X| , u ux
CBOMCTBA.



YucioBble  IMOCHEAOBATENBHOCTH  UMCJIOBBIE  IOCJEI0BATEJBHOCTH U
NpOrpeccuu

[ToHsiTHE YMCIOBOM TOCIENOBATEIBHOCTU. 3aJaHUE IOCIEI0BATEIBHOCTH
peKkyppeHTHO# hopMyIoi u popmysoit N-ro dieHa.

Apudmernueckas M reomeTpuyeckas mnporpeccud. PopMynbl N-ro 4jaeHa
apu(PMETHIECKON U TEOMETPUUECKON MTPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxkeHnne uieHOB apuU(METHUECKOH M T€OMETPUUECKON Mporpeccuit
TOYKaMH Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M DKCIOHEHUMAJIbHBIA POCT.
Co>XKHBIE IPOLICHTBI.

IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHUS MTPOTPaMMbl yueOHOTO Kypca « Anredpa
XapaKTEepU3YyHOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBJICHUEM HHTEPECA K MPOUUIOMY U HACTOSIIEMY POCCUMCKON MaTEMaTUKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JOCTHMKEHUSM POCCUMCKUX MATEMATUKOB U POCCUMCKOU
MaTeMaTU4YE€CKOW IIKOJIbI, K MCIIOJIB30BAHUIO 3TUX JOCTMIKEHUN B JIPYTUX HayKax U
MPUKJIAJHBIX cepax;

2) rpaxkIaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEM TpaKJaHWHA U peau3alii €ro
paB, IPEACTABICHUEM O MATEMAaTHUYECKIX OCHOBAX (PYHKIIMOHUPOBAHUS PA3THYHBIX
CTPYKTYp, SIBJICHUH, Mpoleayp TpaxAaHCKOro oOmiectBa (Hampumep, BbIOOPHI,
ONPOCHI), TOTOBHOCTHIO K OOCYXICHHIO JTHYECKUX NPOOJIEM, CBS3aHHBIX C
IIPAKTUYECKUM IIPUMEHEHUEM JIOCTMKEHUH HAayKHh, OCO3HAHUEM BaKHOCTHU
MOPaJbHO-3TUYECKUX MPUHLIUIOB B IESITEIbHOCTU YYEHOTO;

3) TpyAOBO€E BOCIIMTAHHUE:

YCTAaHOBKOM HA aKTMBHOE YYacTHE€ B PEIICHUH MPAKTUYECKUX 3a/ad
MaTeMaTUYE€CKOW HaINpaBI€HHOCTH, OCO3HAHUEM BaXHOCTU MaTEMaTHYECKOTO
oOpa3oBaHus Ha MPOTSHKEHUM BCEM MKU3HU I YCHEHIHOM MpoQecCuoHAIbHOU
NEATeIbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHUN, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM HWHIUBUIYATBLHONU TPACKTOPUU OOpa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4ETOM JINYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYeCKOe BOCIIUTAHHE:



CIIOCOOHOCTBIO K DMOIIMOHAJBLHOMY W ACTETUYECKOMY  BOCIPHUATHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3aJay, PEIICHUH, pPaCCyXICHUH, yMEHUIO BUJICTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MTO3HAHUSA:

OpHEHTallMEd B JICITEIBHOCTM HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MpeACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPHUPOJLI U
oOlecTBa, TMOHMMAHUEM MaTEMaTHYECKOM Haykh Kak cdepbl 4YeIoBEeYECKOU
JEATENBHOCTH, ATAloOB €€ Pa3BUTUS M 3HAYMMOCTH ISl Pa3BUTHS LMBUIM3ALWH,
OBJIAQJICHUEM SI3bIKOM MAT€MaTUKA M MAaTEMaTUYECKOM KYJIbTYpOW KakK CpEJICTBOM
MO3HAHHUS MHUpPA, OBJIAJICHUEM MPOCTEUIIMMHU HABBIKAMU HCCIIEI0BATEIbCKON
JIEATENbHOCTH;

6) ¢usnyeckoe BocnuTaHHe, (POPMUPOBAHHE KYJIbTYPbI 310POBbS H
IMOIUOHAJIBHOTO 0JIATONOIYYHS:

FOTOBHOCTBIO MPHUMEHATh MATEMAaTHUUYECKHE 3HAHUS B MHTEpEcax CBOETO
3[I0POBBS,  BEIEHHS  3JI0POBOro  oOpasa  KU3HM  (370pOBOE  MHUTAHUE,
cOaTaHCUPOBAaHHBIM PEXKUM 3aHATAA W  OTAbIXa, peryaspHas ¢usndeckas
aKTUBHOCTH), COOPMHPOBAHHOCTHIO HaBbIKA pedIeKCHUU, TPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOI'O K€ MpaBa APYroro 4eioBeKa;

7) 3K0JI0TH4YeCKOe BOCIIUTAHUE:

OpUEHTAllME HA MPUMEHCHUE MATEMATUYECKUX 3HAHWW JUISl PEIICHUS 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPYKAIOIIEH Ccpeibl, IUIAHUPOBAHUS MOCTYIIKOB U OLIEHKU UX
BO3MOXXHBIX TIOCIICJICTBUN JIJIsI OKPYXKAIOIIEH Cpeabl, OCO3HAHHEM TJIO0AIBHOTO
XapaKTepa SKOJOTUYECKUX TMPOOJIEM U ITyTeH UX pelIeHUs;

8) amantaumsi K U3MEHSIOIMMCS YCJIOBHUAAM CONUAJIBHOW W NPHUPOIHON
cpeabl:

FOTOBHOCTBIO K JICWCTBHUSIM B YCJIOBHUSIX HEOIPEACIEHHOCTH, IOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 NPAKTUYECKYIO NESTEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUUTHCS y NPYTUX JIOJEH, TPHOOpeTaTh B COBMECTHON JI€ATETLHOCTH HOBBIC
3HAHUS, HABBIKK U KOMIIETEHIIMH U3 OMBITA JIPYTHUX;

HEOOXOJIUMOCTbIO B  (POPMHUpPOBAHMHM HOBBIX 3HAaHHMK, B TOM YHCIIC
dbopmMyIupoBaTh WJEH, MOHATHUS, TUIIOTE3bI 00 OOBEKTAX WM SBJICHUSAX, B TOM UHCIIC
paHee  HEW3BECTHBIX, OCO3HaBaTh  JEMUIIMTHI  COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIINIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYaIlMI0O KaK BBbI3OB, TPEOYIOIIUA KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBbIC
peuieHuss U JeHcTBUS, (POpMYIUpPOBaTH W OICHUBATh PUCKU U TOCIEJCTBUS,
dbopMUpPOBaTh OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI



Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHBIE Y4eOHbIE 1eHCTBUS

Bba3oBble Jjornueckune q1ecTBUA:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEeMaTHYECKUX
OOBEKTOB, MOHATUHA, OTHOIIEHUH MEXIy HOHITHIMHU, (HOPMYIUPOBAThH
ONpeNeNeHus]  MOHATUM,  yCTaHaBIMBaTh  CYUIECTBEHHBIM  IMPHU3HAK
KJaccu(UKanuy, OCHOBaHUS s OOOOLIEHHS W CpPaBHEHUS, KPUTEPUU
IPOBOJMMOrO aHAJIN3a;

BOCIPUHMMATh,  (POPMYJIHpPOBAaTH U  MNpeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEPIUTEIbHbIE W OTpPULATENbHbIE, €IWUHUYHBIE, 4YacTHbIE U 0OIIHe,
YCIIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS
B (paxkTax, MaHHBIX, HAOIIONEHUSAX W YTBEP)KICHUSX, MpeyiaraTb KpUTepUu
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHN;

JeJIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUECHHUI, YMO3aKJIIOUECHHI 110 aHAJIOTUH;

pa3bupaTh J0Ka3aTeNbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (MPSMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIBHO HECJIOXHBIE J0KAa3aTElIbCTBA
MaTeMaTuyeckux (akToOB, BbICTpaMBaTh apPryMEHTAllMI0, TPUBOAUTH
IpUMEpPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh Croco0 pemieHus y4eOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEILEHUs, BbIOMpaTh HamboJee MNOAXOJAMMUNA C YYETOM
CaMOCTOATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarejbckue AeiicTBHUA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEIHCKUM HMHCTPYMEHT IO3HAHUS,
dbopMynHpoBaTh BOMPOCHL, (PHUKCUPYIOIIME MPOTUBOpEUUE, MpodIemy,
CaMOCTOSITENIFHO ~ YCTaHABIMBATh HCKOMOE W JlaHHOe, (HOpMHUPOBATH
TUINOTE3Y, apTYMEHTHUPOBAThH CBOIO MO3UIIMIO0, MHEHHE,

NPOBOJUTh IO CAMOCTOSATEIHHO COCTaBICHHOMY IUIAaHY HECJIOXHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE MCCIICJIOBAHUE TI0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTUYECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEX Y COOOIA;
CaMOCTOSITENTLHO (HOPMYJIUPOBAaTh OOOOIICHUS W BBIBOJBI 1O PE3yJIbTaTaM
NPOBEACHHOTO HAOMIOCHUS, WCCIICIOBaHUs, OIEHWBATh JIOCTOBEPHOCTH
TIOJTyYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHHUH;

IIPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKe BBIIBUTATH
IIPETIOIOKEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanmeii:



BBISIBJISITh  HEJIOCTATOYHOCTh M U30BITOYHOCTh HWH(MOpPMAIUKU, JaHHBIX,
HEOOXOIUMBIX JUISl pELICHUS 3a/1a4u;

BbIOMpATh, AHAJIU3UPOBATH, CUCTEMATU3UPOBATH M HHTEPIPETUPOBATH
UH(OPMAIIMIO Pa3IUYHbIX BUAOB U POPM IpEACTaBIICHHUS;

BbIOMpaTh (GopMy mpejcTaBieHUuss HMHGOpPMAMM U WUIIOCTPUPOBATH
pemiaemMble 3aJadyd  CXeMamH, JAuarpaMMaMy, HHOW rpaduKod M uX
KOMOUHAIIHSMHU;

OLICHUBATh HAJAE&KHOCTh HMHPOPMALMM MO KPUTEPUSIM, MPEATI0KEHHBIM
yUUTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHA:

BOCIIPHHUMATH U (DOPMYITUPOBATH CYXKJCHHUS B COOTBETCTBUU C YCIOBHIMU U
IEISIMU OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PCHHS B
YCTHBIX M TMHCHhMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOJy peIICHUs
3a/1a4u, KOMMEHTUPOBATH MOTYyYEHHBIN pe3yJIbTaT;

B X0/ 0OCYXICHHsI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIA€MOM TEMHI,
npoOJIeMBbl, pelaeMoi 3aadu, BHICKA3bIBATh WJICH, HAIICIICHHBIE HA TIOWCK
pEIIeHUs, COTIOCTABIISATh CBOU CYXKIACHUS C CYKICHUSIMHU JIPYTHX YIYaCTHUKOB
auanora, OOHApY)KHMBATh PA3MYUE W CXOACTBO TO3UIMNA, B KOPPEKTHOMU
dbopme hopmynupoBaTh pa3HOTIACHUS, CBOM BO3PAKCHHUS;

MIPEICTABIATh PE3YNbTAThl PEIICHUSI 3a]a4H, SKCIICPUMEHTA, UCCIEI0BaHUS,
IPOEKTa, CAMOCTOSTENILHO BIOUpATh (hOpMAaT BBHICTYIUICHHS C YYETOM 3a/1a4u
MPE3EHTAIMU U OCOOEHHOCTEH ayUTOPHUH;

MOHUMATh U MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON U WHANBUIYaTbHON
paboThI MPU PEIICHUH YYCOHBIX MATEMAaTHYECKUX 3a]1aY;

NPUHUMATh 11€Jh COBMECTHOW JESTEIHHOCTH, IJIAHUPOBATh OPTaHU3AINIO
COBMECTHOM paboThl, pachpeneisiTh BHABI paldOT, JJOrOBapHUBATHCS,
00CyX1aTh MPOIIECC M Pe3ynbTaT paboThI, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJIEH;

y4acTBOBAaTh B TPYMIOBBIX (opMax paboTel (00CykaeHHs, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMbI U JIPYTHE), BHIMOIHATH CBOIO YaCTh pabOThHI U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C IPYTMMHU WICHAMH KOMAaHJbl, OLIEHUBATh
KauyecTBO CBOEr0 BKJIaJa B  OOHMIMHA  NPOAYKT MO  KPUTEPHSM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBUSI.

PeryisiTuBHbIE YHHBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENILHO COCTABJISATh IUIAH, aJTOPUTM pelieHus 3aaadu (WiIh ero
4acTh), BBIOMPATh CIOCOO pElIeHUS € YYETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUpPOBAaTb M  KOPPEKTUPOBATH
BapUaHThI PEIICHUI ¢ y4ETOM HOBOM HH(POPMALIHH.



CaMOKOHTPOJIb, IMOLMOHAJIbHBI HHTEJJICKT:

e BIAJETh CIIOCOOAMHU CaMOIIPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3ysibTara
pelIeHns] MaTEMAaTUYECKOW 3a1a4H;

e TMPEIBUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3ZHUKHYTb NP PEUICHUH 3a7a4H,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JACSITEIBHOCTU IOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSICHATh NPHUYMHBI JOCTUKEHHSI WM HEJOCTHXKEHHUS LIEJH,
HaXOJUTh OIIKOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenuss B 7 KJjacce OOydJaOMMIACS TMOMYYUT CJCAYIOIINC
peAMETHBIE PE3YIbTATHI:

Ymncsia v BBIYMCJIEHUS

BoeimonHsaTh, coYeTas YCTHBIE W THUCHMEHHBIC TPUEMBI, apU(METUUCCKUC
JEUCTBHUS C pallMOHATBHBIMU YUCIaMHU.

HaxoauTh 3Hay€HUsI YHUCIOBBIX BBIPAXKEHHM, MPUMEHSITh Pa3HOOOpa3HbIE
CrOCOOBI W TPUEMBI BBIYMCIICHUS 3HAYCHUU NPOOHBIX BBIPAKEHUN, COAEPIKAIIUX
OOBIKHOBEHHBIE U IECATUYHBIE TPOOH.

[lepexoauth OT omHOM (OpMBI 3amucu 4Yucen K Apyroi (mpeoOpa3oBhIBATh
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B OECKOHEUHYIO JICCATUUHYIO IPOOB).

CpaBHMBATh U YIOPSAOUYUBATH PAllMOHATILHBIC YUCIIA.

OKpyrJIsITh YHCIA.

BBINONHATE NPUKUAKY UM OLEHKY pEe3yJibTaTa BBIYMCICHUM, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIPAXXEHUW. BBIMONHATE ACUCTBUSA CO CTENEHSMH C HaTypalbHBIMU
MOKA3aTEISIMH.

[IpuMeHATh NPU3HAKK JETUMOCTH, PA3JI0KEHUE HA MHOXKHUTEIN HATYpPaJIbHBIX
qucen.

Pemath npakTUKO-OpUEHTUPOBAHHBIE 33Ja4d, CBS3aHHBIE C OTHOUIEHHUEM
BEJIMYMH, MPONOPLUHOHAIBHOCTBIO BEJIMYMH, MPOLUEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl pElIeHUs 3a7ady C YYETOM OTPAHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0ObEKTOB.

AsireOpanyvecKkue BbIPAKEHUS

Hcnonb3oBaTh anreOpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATDH €€ B
MIPOIIECCe OCBOEHUS Y4EOHOT0 MaTepuaa.

HaxomuTe 3HaueHHs: OYKBEHHBIX BBIPAKEHUN TMpU 3aJaHHBIX 3HAYECHHAX
MIepEMEHHBIX.



BoinonHsTh npeoOpa3oBaHusl 1I€JI0TO BBIPAXKEHHUS B MHOTOWIECH MPUBEIACHUEM
MOJI00HBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BBINONHATE YMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHA Ha
MHOTOWJIEH, TPUMEHSATH (hOPMYJIbI KBAJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCylIecTBIATh PA3IOKEHHE MHOTOYIEHOB HAa MHOXHUTEIM C ITOMOUIBIO
BBIHECEHUS 32 CKOOKM OOILEro MHOXHTENsSA, TPYNIUPOBKU CIaraeéMbiX, IPUMEHEHUS
bopMyJ COKpaIIEHHOTO YMHOXKEHHUS.

[TpumeHsaTh peoOpa3oBaHUsi MHOTOWICHOB Ul PELICHUS pa3JIMYHbIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX IPEMETOB, U3 PEAIbHON NPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTEIEHEM C€ HATypaJbHBIMH ITOKA3aTEISAMH JUIS
npeoOpa3oBaHUs BRIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

Pemarte sMHEMHBIE ypaBHEHHS C OJHOW IEPEMEHHOM, NPUMEHSAA IPaBUIIA
nepexoa OT UCXOJHOIO YPaBHEHUS K paBHOCWIBHOMY eMy. IIpoBepsTs, sBisercs u
YHUCJIO KOPHEM YPaBHEHUS.

[TpumenaTs TpaduyecKkue METOAbI MPHU PEIICHUH JUHEHHBIX ypaBHEHUH U UX
CUCTEM.

[TonbupaTe mnpuMepbl Map 4YHCEN, SBISIOUIMXCA PEHICHHEM JIMHEHHOTO
YPaBHEHMS C IByMsl [IEPEMEHHBIMHU.

CTpouTh B KOOPAUHATHOM IUIOCKOCTH TrpauK JUHEHHOrO YpaBHEHHUS C JIByMS
EPEMEHHBIMH, MOJIb3YACh IPpaUKOM, IPUBOJUTH IPUMEPHI PEIICHUS YPAaBHEHHUS.

PemaTe cucTemsl JBYX JMHEHHBIX YPaBHEHUH C JABYMs IIEPEMEHHBIMH, B TOM
qrclie TpaguuecKu.

CocTaBisTh M pellaTh JMHEHHOE YpPAaBHEHHE WM CUCTEMY JIMHEWHBIX
YPaBHEHMI IO YCIOBUIO 3aJa4yl, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NOJy4ECHHBIA PE3YIIbTAT.

DOyHKIMHA

N3o00paxaTh Ha KOOPJWHATHOW MPSMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3aIIMChIBATh YHUCIOBBIE IIPOMEXKYTKH Ha
aJreOpanveckoM s3bIKeE.

OTtmedaTrh B KOOPAMHATHOW IUIOCKOCTM TOYKM IO 33JaHHBIM KOOpJAUHATaM,
CTpouTh rpaduku TuHeHHbIX QyHKIUHA. CTpouth rpaduk GyHkImu y = [X|.

OnuceiBaTh € NOMOWIBIO (YHKIOUI HW3BECTHBIE 3aBHUCHUMOCTH  MEXIY
BEIMYMHAMHU: CKOPOCTb, BpEMs, pACCTOSIHUE, L€HA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOAUTEIBLHOCTD, BPEMsI, 00bEM pabOTHI.

HaxoauTh 3HaueHue QyHKIMH 110 3HAaYEHUI0 €€ apryMeHTa.

[Tonumats rpaduueckuil crnoco® MNpeaCcTaBICHUS M aHaldu3a HHQPOPMALUH,
U3BJIEKAaTh U MHTEPIPETUPOBATh NH(OPMALIKIO U3 TPa(UKOB peabHbIX MPOLIECCOB U
3aBUCUMOCTEN.



K xonnmy oOydenus B 8 KkJjacce oOydyawoomuiicss TMOMYYUT CIEAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BLIYUCTICHUSA

Hcnonb30BaTh HayajdbHBIE IMPEJCTABICHUS O MHOXECTBE JIEMCTBUTEIbHBIX
qucesa JUIsl CPaBHEHUS, OKPYIJICHUS U BBIUMCICHUH, U300pa)kaTh JCHCTBUTEIIbHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSIMOM.

[IpuMeHsITh TOHSITHE apU(PMETUYECKOrO KBAJAPATHOTO KOPHS, HAXOJUTh
KBaJpaTHbIE KOPHH, KCIOJIb3YySl TPU HEOOXOJUMOCTU KaIbKYJISTOP, BBIMOJIHATH
npeoOpa3oBaHUs BBIPAKECHUHM, COJEpXNKAIIUX KBAJApPATHbIE KOPHU, HCIOIb3YS
CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJBIIMX M MajbIX YHCET C MOMOIIBIO JIECITUYHBIX
npoOeii u creneneit uucna 10.

AJiredpanvecKue BbIPaKeHH s

[IpuMeHSITh TMOHATHE CTENEHW C LEJbIM  [OKa3aTelieM, BBIOJHATh
npeoOpa3oBaHUs BRIPAKCHUH, COJCPIKANUX CTETICHH C IETTBIM IMTOKAa3aTEeIeM.

BrIOTHATE TOXIECTBEHHBIE TTPEOOpa30BaHUs PAIlMOHANTBHBIX BBIPAKCHHUN HA
OCHOBE IPaBUJI ACHCTBUI HAJ MHOTOWICHAMU U alNreOpandyecKuMHU IPOOSIMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUJICH HA MHOKHUTEIH.

[TpumensaTs mpeoOpa3oBaHus BBIPAXKCHUHN ISl PEIICHHs Pa3IMYHBIX 33134 U3
MaTE€MaTHKH, CMEKHBIX MIPEMETOB, U3 PEATIbHOM MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemars JMHEVHBIE, KBaJpaTHbIE YpPAaBHEHUSI W palMOHAJIbHbBIE YpPAaBHEHUS,
CBOSIIMECA K HUM, CUCTEMBI JIBYX YPAaBHEHUI C IByMsI IEPEMEHHBIMHU.

[IpoBOIMTE NPOCTEUIINE WUCCICIOBAHUS YPABHEHUM U CUCTEM YPaBHEHHH, B
TOM YHCIIe C MPUMEHEHUEM rpaduyecKuxX MpeACTaBICHUH (YCTaHABIUBATh, UMEET JIU
YPaBHEHHUE WJIA CUCTEMA YPABHEHUN PELIEHHUS, €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT clIOBECHON (OPMYIMPOBKH 3a7aud K €€ anredpanyueckoi
MOAEIM C TIOMOIIbIO COCTaBJICHUS YpPAaBHEHUS WM CUCTEMbl ypaBHEHHI,
WHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IpuMeHATh CBOWMCTBA YMCIIOBBIX HEPABEHCTB JIsl CPABHEHUS, OLEHKH, PEIIaTh
JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMBI, 1aBaTh rpaduyecKyio
WJUTFOCTPALII0 MHOYKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIMH

[loHumaTh ¥ HKCNONB30BaTh (YHKIMOHAJIbHBIE TOHATUA W S3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0003HAUY€HHUsI), OINpEAeNATh 3HAuYe€HHWE (PYHKIUU [0 3HAYCHHIO
apryMeHTa, ONpee/sTh CBOMCTBA QYHKIUU 10 €€ rpaduKy.

Crpoutb rpapuku 31eMeHTapHbIX QYHKIUNA BUJIA:

y = kiX, y = x2,y = x3,y = x|, y = VX, oIicHIBaTh CBOMCTBA YHCIIOBOIl QYHKIIHH
o e€ rpaduxy.



K koniy oOyuenuss B 9 kJacce oOOydaromUiCsSs TOJYYHUT CIETYIOLINE
MIPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BbIYUCTICHUS

CpaBHMBATh U YIIOPSAOUYNBATh PALMOHAJIBHBIE U UPPALMOHATIbHBIE YUCIIA.

BoinonusaTe apudmMeTnyeckue ASUCTBUS C PallMOHAJIBHBIMU YUCIAMH, COUeTas
YCTHbIE U MHCbMEHHBbIE TNMPUEMBI, BBINOJHATH BBIYUCICHHUS C HPPALMOHATIbHBIMU
YUCJIAMHU.

Haxonuts 3Ha4eHMS CTENEHEW C LENBIMU IOKA3aTEIIMU U KOPHEHN, BBIYUCIISTh
3HAYEHUS YUCIIOBBIX BBIPAKCHUM.

OKpyIJIATh  NEWCTBUTEIBHBIE 4YHUCJA, BBIIOJHATh IPUKUAKY pe3ysbTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAXKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemare nuHENHbBIE M KBaIpAaTHBIE YPABHEHHUS, YPABHEHUS, CBOJIAIIMECS K HUM,
npocreimme ApoOHO-PALIMOHAIIbHBIE YPABHEHHUS.

Pemarte cucteMbpl ABYX JMHEHHBIX YPaBHEHUM C JABYMsI NEPEMEHHBIMH U
CUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pematp TekcTOBBIE 3amauM  anreOpanyecKUM CIIOCOOOM € MOMOIIBIO
COCTAaBJICHHSI YPABHEHUS WM CUCTEMBI IBYX YPABHEHUM C ABYMsI IEPEMEHHBIMH.

[IpoBoauTh IpPOCTEUIIME HMCCIENOBAHUSA YPABHEHWW W CHCTEM YPaBHECHHUH, B
TOM YHCJIE€ C TPUMEHEHHEM IpapUUeCKUX MpeACcTaBIeHUH (yCTaHaBIMBATh, UMEET JIU
YPaBHEHHE WJIM CHUCTEMA YPAaBHEHUI PEIEHUsI, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemarp JuMHeHHble HepaBEeHCTBa, KBaJpaTHbIE HEPaBEHCTBA, H300paxkaThb
pELIEHHE HEpPAaBEHCTB HAa YHCIOBOM NPSIMOM, 3aIlMCHIBATH PELICHHE C IIOMOILBIO
CUMBOJIOB.

Pemars cuCTEMBI JTUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE
KBaJI[paTHOE HEPaBEHCTBO, N300pakaTh PELIEHUE CUCTEMbl HEPABEHCTB HAa YMCJIOBOM
IPSIMO, 3aIIMCBIBATh PEIIEHUE C IOMOLIBIO CHMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA IPU PELIEHUU PA3IMYHBIX 3a4a4.

DOyHKIMH

PacnoznaBate (QyHKUMHM M3y4eHHbIX BUJOB. Iloka3blBaTh CXE€MaTHYECKU

pacroiokeHre Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB GyHKIwmit Buga: y = kx, y =
kx + b,y = kix,y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBucHMOCTH OT 3HAYCHHIA
K02 (DUITMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Crpouth M Hu300pakaTh CXEMATHUYECKH TpauKd KBagPATUYHBIX (YHKIUH,
OIMMMCHIBATHh CBOWMCTBA KBAJPATUUHBIX (PYHKINH 10 UX Tpadukam.

Pacno3naBaTth kBajpaTuuHyto (GYHKIHUIO 1O (GopMylie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUNA U3 peaTbHOM KU3HU, PU3UKH, TEOMETPHUHU.



YuciaoBble NOCIAEI0BATEIbHOCTH H IPOrPeCcCUH
Pacno3naBaTh apu(MeTHYECKyI0 M T€OMETPUUYECKYIO MPOrPECCUM MPU Pa3HBIX

crioco0ax 3agaHusl.
BrmonsaTte

BBIYMCJIICHHUA C

HUCIIOJIB30BAHUEM

hopmy

N-ro YJICHAa

apu(PMETUYECKON U T€OMETPUUECKON MTPOTrPECCUil, CYMMBbI MEPBBIX N YJIEHOB.

N3o0paxath
TUTOCKOCTH.

YJICHBI

IMOCJICAOBATCIIBHOCTH

TOYKAMU Ha KOOPAWHATHOU

Pemarn 3aJa4H, CBA3aHHBIC C YHCJIOBBIMU ITIOCICAOBATCIIbHOCTAMU, B TOM YHCJIIC

3a]ayd M3 peajbHOM JKM3HU (C HCIOJb30BAHUEM KAJBKYJIATOpa, LU(POBBIX
TEXHOJIOTUiA).
TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC
e HaumenoBanu | KoamuecTBo yacoB JJIeKTPOHHbIE
" | epa3xenoB u (undposbie)
n/ Beer | Kourpoabnnl | IIpakTuyecku
TeM o0pa3oBaTe/bHbIC
I 0 e padoThbl e padoThbl
NMporpaMmblI pecypchbl
Yucna u
bu6mmoreka [JOK
BBIYUCIICHHUSI.
1 25 1 https://m.edsoo.ru/7f415b
PammonansHEIE 90
qrcia -
bubmuoreka IJOK
Anre6
2 rebparecku 27 1 https://m.edsoo.ru/7f415b
€ BBIPAXKCHUS
90
bu6mmoreka [JOK
YpaBHeHus u
3 20 1 https://m.edsoo.ru/7f415b
HEpaBeHCTBA
90
Koopaunats! u bubnuoreka [IOK
4 rpaduKH. 24 1 https://m.edsoo.ru/7f415b
OyHKINHU 90
bu6mmoreka [JOK
[ToBTOpEHME N
5 6 1 https://m.edsoo.ru/7f415b
00001IeHNe
90
OBIIEE
KOJIMYECTBO
102 5 0
YACOB IIO

I[TPOTPAMME



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

8 KUIIACC

N HaumenoBan | Kosm4yecTBo 4acos JJIeKTPOHHbIE
" | We pa3gesioB U (uudposbIe)
n/ Beer | Konrpoabn | IIpakruueck
TeM o0pa3oBaTeJIbHbIE
n ) ble padoThl ue padoTbl
NPOrpaMMblI pecypcsbl
Yucna u
bubmuoreka [JOK
BBIYHCIICHHUSI.
1 15 https://m.edsoo.ru/7f417
KBanpatneie
af8
KOpHU
Yucna u
BBIUHCIIEHHUS. bubmuoreka IJOK
2 Crenens C 7 https://m.edsoo.ru/7f417
EIbIM af8
nokazareyieM
Anrebpanyeck
ue bubmuoreka [JOK
3 BBIPKEHHS. 5 1 https://m.edsoo.ru/7f417
KBagparusbrit afg
TpEXUIICH
Anrebpanyeck
ue bub6nmoreka [JOK
4 BBIPAKECHUS. 15 1 https://m.edsoo.ru/7f417
Anre6panyeck af8
ast Ipoob
VYpaBHeHus u
HeDABCHCTRA bubnmoreka [JOK
5 P ' 15 1 https://m.edso0.ru/7f417
KBagpatHbie afs
YpaBHEHUA T
YpaBHenus u
HeDABCHCTEA bubnmoreka [JOK
6 P ' 13 https://m.edso0.ru/7f417
Cucremsl
. af8
ypaBHEHUN
VYpaBHeHus u bubnunoreka [IOK
7 HEpaBEHCTBA. 12 1 https://m.edsoo.ru/7f417
HepasencrBa afg8
@ yHKIMH. bu6mmoreka [TOK
8 OcHoBHbIE 5 https://m.edsoo.ru/7f417
TTOHSTHS af8
DyYHKIUH. bubnnoreka [IOK
9 UYucrnossie 9 https://m.edsoo.ru/7f417
byHKIIH af8



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
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

n bubmmoreka [JOK
OBTOpPEHUE U
10 6 1 https://m.edsoo.ru/7f417
000011eHNe
af8
OBIIEE
KOJIMYECTBO
102 5 0
YACOB I10
[MPOTPAMME
9 KJIACC
KosauvecTBo 4acoB DJIeKTPOHHBbIE
Ne | HammeHoBaHme
(uugposbie)
n/ | pa3siejioB U TeM Bcer | Koutpoasn | Ilpaxkruuec
o0pa3oBaTte/bHbIE
1| NMporpamMmMbl 0 ble padoThbI KHe padoThl
pecypcbl
Yucna u
bubnuoreka [JOK
BBIYHCIICHHUSI.
1 Teiic . . 9 https://m.edsoo.ru/7f41
HCTBUTEIbHBI 0408
qucla
YpaBHeHus u
HEPaBEHCTBA. bubmmnorexa [IJOK
2 YpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f41
oxHou 9d08
[IEPEMEHHOU
YpaBHeHuUs 1
bu6maunoreka [JOK
HEPaBEHCTBA.
3 C 14 1 https://m.edsoo.ru/7f41
HUCTEMBI ) 0d08
ypaBHEHUI
VYpaBHeHus U bubamnoreka [IOK
4 HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f41
HepaBencrtpa 9d08
bu6mmoreka [JOK
5 OyHKIUH 16 1 https://m.edsoo.ru/7f41
9d08
YucoBble bu6mmoreka [JOK
6 MOCJICIOBATEIIEHO 15 1 https://m.edsoo.ru/7f41
CTH 9d08
[ToBTOpEHME,
oGobmeHIe bu6mmoreka [JOK
7 ’ 18 1 https://m.edsoo.ru/7f41
CUCTEMAaTH3ALUS
. 9d08
3HAHUH



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

OBILEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102 6 0

YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIA YYEHUKA

METOINUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

[JOKYMEHT MOAMUCAH 3/IEKTPOHHO NMOAMNMCHLIO
TAT. bynsaipckas COLU, MBOY, Vcnamos Uncyp MarbdypsiHoBKY 03.12.25 08:11 (MSK) MNpocTas nognucb




