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OBLIASA XAPAKTEPUCTUKA YUYEBHOI'O KYPCA "AJITEBPA"

Pabouast mporpamma no yueOHOMy Kypey "Anrebpa" nist oOydaromuxest 7-9 kiaaccoB pazpadboTaHa Ha
ocHOBe DenepabHOr0 rocyIapCTBEHHOrO 00pa30BaTENbHOIO CTaHAAPTa OCHOBHOTO 001ero oopa3oBaHus C
Y4ETOM M COBPEMEHHBIX MHUPOBBIX TPeOOBAHMUM, NMPENBIBIAEMBIX K MaTEMATUYECKOMY OOPa3OBaHMIO, U
TpaguLMi POCCUHCKOro OOpa3oBaHMs, KOTOPBIE OOECMEUMBAIOT OBJIAACHHE KIFOYEBBIMH KOMIIETEHIIMAMHY,
COCTABIISIIOLIMMH OCHOBY [UIsl HETPEPLIBHOIO OOpa3OBaHUs W CAMOPA3BHUTHS, & TAaKXKe LEJIOCTHOCTb
OOIIEKyIBTYPHOTO, JMYHOCTHOTO M TMO3HABATEIBHOTO Pa3BUTHs oOyuaromuxcs. B mporpaMMe y4TeHsl unen
u nonokeHnst KoHuenuu pasBuTHs MateMaTHueckoro odOpaszoBanust B Poccuiickoii @enepaimn. B smoxy
udppoBoi TpaHChOpMaLMK BCeX Chep YEITOBEYECKON NeATEThbHOCTH HEBO3MOXKHO CTaThb OOpa3sOBaHHBIM
COBPEMEHHBIM UeJIOBEKOM 0Oe3 0a30BOI MaTeMaTHUECKOH MOATOTOBKU. YJKE€ B IIKOJIE MATEMAaTHUKA CITYJKUT
OTOPHBIM TPEAMETOM UL U3YYEHHUs] CMEKHBIX JUCIMIUIMH, & TOCNE IIKOJBl PEaJbHON HEOOXOAMMOCTBHIO
CTAaHOBHUTCSl HEMpepbIBHOE oOpasoBaHue, 4TO TpedyeT NOJHOLEHHOW ©0a30Boi 00meodpazoBaTebHON
NOATOTOBKY, B TOM YHCJIE H MATEMaTHUECKOM.

D10 00YyCJIOBJIEHO TEM, YTO B HALIM JHH PACTET YMCIO NPODECCH, CBA3AHHBIX C HETIOCPENCTBEHHBIM
NPUMEHEHHEM MaTeMAaTHKU: U B cpepe SKOHOMUKH, U B OM3HECE, U B TEXHOJOTHMYECKUX OONACTAX, U JaKe B
ryMaHuTapHeiX cdepax. Takum 00pa3oMm, Kpyr IIKOJBHHKOB, Ui KOTOPbIX MaTeMaTHKa MOXKET CTaTh
3HAYUMbIM TPEIMETOM, PACLIHPSIETCS.

[pakTuueckas TMOJIE3HOCTh MATeMaTHKH OOYCNIOBJIEHA TEM, 4YTO €€ MPEIMETOM  SBIISIOTCS
(dyHIaMEeHTaIbHbIE CTPYKTYPbI HAIIEr0 MHUpPa. MPOCTPAHCTBEHHBbIE (DOPMbI U KOJMYECTBEHHBIE OTHOIIEHHS OT
NPOCTEHINNX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIBITE, A0 JOCTATOYHO CJIOJKHBIX, HEOOXOAMMBIX ISt
Pa3BUTHSI HAYYHBIX U MPHUKJIATHBIX uael. be3 KOHKpeTHbhIX MaTeMaTH4YeCKUX 3HAHUN 3aTPYJHEHO MOHUMAaHUE
NPUHLMIIOB yCTPOWMCTBA W HCIOJB30BAHUS COBPEMEHHOW TEXHHUKH, BOCHPHUITHE U HHTEPIpPETaLUs
pPa3HOOOpPa3HOH  COLMANBHON, 9SKOHOMHUYECKOH, TIOJUTHYECKOW  mHpopManmu,  ManodpeKkTHBHA
MOBCEIHEBHAS MPAKTUYECKAs! AeSTeNbHOCTh. Kak[oMy 4enoBeKy B CBOEH JKM3HHM MPUXOIUTCS BBIMOJHATH

PACYETBI U COCTABJIAThL AITOPUTMBbI, HAXOAUTL M IPUMEHSTH (POPMYJIbI, BIAAETh MPAKTUYECKUMH TIPUEMAMU



reOMETPUYECKUX HW3MEPEHUI M MOCTPOSHHH, 4HMTaTh HH(GOPMALMIO, MPENCTABIEHHYIO B BUAe TaOuII,
nauarpaMM ¥ rpadMKOB, KWTb B yCJIOBHSAX HEONPENENEHHOCTH W TIOHMMATh BEPOSTHOCTHBIM XapakTep
CITyYaifHbIX COOBITHIA.

ONHOBPEMEHHO ¢ pacliupeHueM cep NMPUMEHEHHS MATEMATUKM B COBPEMEHHOM OOIIECTBE BCE
Oojiee BaKHBIM CTAHOBUTCS MATEMATUYECKMA CTUIb MBIIUIEHUs, NPOSBISIOIMACA B ONPENENEHHBIX
YMCTBEHHBIX HaBbIKaX. B Mporecce M3y4eHHs MATEMATUKH B apCeHaj MPUEMOB M METOAOB MbILLIEHHUS
YeJIOBeKa €CTECTBEHHBIM O0pa3oM BKIJIIOYAOTCS WHAYKIMA M OEAyKUus, 00OOIIeHHe M KOHKPETH3aLWs,
aHalM3 M CHHTE3, KJacCupUKalMs M CUCTeMaTu3auus, aOcTtparupoBanue u aHamorusi. OOBEKTHI
MaTeMaTHYECKUX YMO3AKJIIOUEHHUH, MpaBWja WX KOHCTPYHUPOBAHHUS PACKPBIBAIOT MEXAHU3M JIOTMYECKHX
MIOCTPOEHHUH, CIIOCOOCTBYIOT BBIPAOOTKE YMEHHUS (POPMYJIHPOBATH, OOOCHOBBIBATh M JJOKA3bIBATH CY KICHHS,
TEM CaMbIM pPa3BHBAIOT JIOTMYECKOE MBbIIUIEHHE. Benymas poip NPUHAUIEKUT MaTeMaTHKe W B
(OpMHPOBAHNN AJNTOPUTMHUYECKOH KOMIIOHEHTBI MBIIJICHUS W BOCIHUTAHMM YMEHUH [efCTBOBaTh 110
3aJaHHBIM AJITOPUTMAM, COBEPLICHCTBOBATh M3BECTHBIE W KOHCTPYHUPOBAaTh HOBBIC. B mpouecce pereHus
3aa4 — OCHOBOHM y4eOHOH NesTeNbHOCTH Ha YPOKaX MAaTeMAaTHKH — Pa3BUBAIOTCS TAK)XKE TBOpPUECKAs U
NPUKJIaHAS] CTOPOHBI MBIIIICHUSI.

OGy4eHne MaTeMaTHKE JAET BO3MOXKHOCTb Pa3BUBATh y OOYHYAIOIIMXCS TOYHYIO, PALMOHAJIBHYIO U
UH(POPMATUBHYIO peub, yMEHHE OTOMpaTh Hanboee OAXOIALINE SI3BIKOBbIE, CHMBOJIMUECKHUE, Tpadueckue
CpeACTBa AJIsl BBIPAYKEHHS CYKACHUH M HATJISITHOTO MX MPENCTaBJICHUS.

HeoOxonuMbIM KOMIOHEHTOM OOIIel KyJbTypbl B COBPEMEHHOM TOJKOBAHWHU SIBISIETCS OOIIee
3HAKOMCTBO C METOIAMH MO3HAHUA IEHCTBUTEIBHOCTH, MPEACTABICHHE O MPEAMETE U METOaX MAaTEeMAaTHKH,
UX OTJIMYMHA OT METOJOB APYTHMX €CTECTBEHHBIX M T'yYMAHUTAPHBIX HAyK, 00 OCOOEHHOCTAX MPUMEHEHHS
MaTEeMaTHKH U PELICHUs] HAYYHBIX U MPHUKIAAHBIX 3a7a4d. TakuM oOpazom, MaTeMaTHdeckoe odpa3oBaHue
BHOCHUT CBOH BKJIaf B (popMupoBaHue o01Ieil KyJIbTyPbl YeJIOBEKA.

UzydeHne MaTeMaTHKH TakKXkKe CIOCOOCTBYET 3CTETUUECKOMY BOCIHTAHHUIO YEJIOBEKA, MOHUMAHHUIO
KPacoThbl U HM3SIECTBA MATEMAaTHYECKUX PACCYXKIEHHUH, BOCHPUATHIO I€OMETPUUECKUX (POpM, YCBOCHHIO
UJIed CHMMETPHHU.

HEJA N3YUYEHHUSA YYEBHOI'O KYPCA "AJITEBPA"

Anrebpa sBISIETCS OIHMM M3 OIOPHBIX KYpPCOB OCHOBHOH INKOJBI OHAa OOecrednBaeT H3y4deHHE
APYTUX JUCIHUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TAK U I'yMAHUTAPHOTO LMKJIOB, €€ OCBOEHHE HEOOXOIUMO
Il TPOAOJUKEHUs o0pa3oBaHMS W B TOBCEOHEBHOM >KM3HHM. PasButue y 0OydaromMxcsi Hay4YHBIX
NPEACTaBICHUH O TMPOUCXOKACHWH M CYIIHOCTH ajredpamueckux abcTpakuui, crocode OTpakeHus
MaTeMaTUYeCKON HAyKOW SIBIEHWH M TIPOLECCOB B MpHpoAe U OOMIECTBE, POJU MAaTeMaTHYeCKOrO
MOZIEIUPOBAHMA B HAYYHOM I[IO3HAHMM W B MPAKTHKE CHOCOOCTBYeT (HOPMHUPOBAHHMIO HAYyYHOTO
MHPOBO33PEHHSI M KAUECTB MBIIIJICHHsI, HEOOXOIUMBIX JIJIsl aJalTaAllil B COBPEMEHHOM LIM(POBOM OOIIECTBE.
Uzyuenue anreOppl €CTECTBEHHbIM 0Opa3oM oOecreurBaeT pa3BUTHE YMeHHs HaONroAaTh, CPaBHHUBATH,
HAXOUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBILIUICHUs, CHOCOOHOCTH apryMEHTHPOBAaHHO
O00OCHOBBIBaTh CBOM [EHCTBHUS M BBIBOABL, (OpMyIHpoBaTh yTBepkneHus. OcBoeHme Kypca anreOpbl
olecrieynBaeT pPa3BUTHE JIOTUUECKOTO MBIIUIEHH OOYYalOIUXCs: OHHM HCIOJB3YIOT ACAYKTUBHBIE H

UHIYKTHBHBIE paccykaeHus, 0000IeHne 1 KOHKpeTH3auuo, abcrparnpoanre u anajoruo. O0y4yenne



anrebpe TPENONaraeT 3HAYUTENBHBIN OOBEM CAMOCTOSITENBHON HESTENBHOCTH OOYHAOLIUXCS, MOITOMY
CaMOCTOSITENIPHOE pELIeHHE 3aJad EeCTECTBEHHBIM O0pa3oM SBISETCS pealn3alueil AesTeTbHOCTHOTO
NPUHIHIA O0YYEeHHUS.

B crpykrype nporpammel yueGHOTO Kypca « Anredpa» OCHOBHOMW IIKOJIbI OCHOBHOE MECTO 3aHUMAIOT
COIEPIKATENbHO-METOAMYECKHUE JIVHUY: «Hucna u BBIYUCIICHISY, «Anrebpanueckne
BBIPAKEHIS;« Y paBHEHUSI U HepaBeHCTBa»; «DyHkumm». Kakmas U3 3THX comepkaTelbHO-METOAMYECKUX
JIMHUH Pa3sBMBAETCS HA MPOTSHKEHUM TPEX JIET U3Yy4YEHHs] KypCa, €CTECTBEHHBIM OOpa3sOM IMeEPEruIeTasch U
B3aUMOJIEICTBYSI C APYTUMH €ro JUHUAMH. B xone m3ydeHus kypca oOydaroUmMcest MPUXOAUTCS JIOTHIECKU
paccy’KaaTh, HCMOIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3U ¢ 3TUM 11e51€CO00pa3HO BKJIIOYUTH B
NPOrpaMMy HEKOTOPBbIE OCHOBBI JIOTUKH, MPOHHU3BIBAIOLINE BCE OCHOBHBIE pa3lesibl MaTeMaTHYECKOTO
00pa3oBaHUsI U CHOCOOCTBYIOIINE OBJIAJIEHUIO OOYYAIOIIMMUCS OCHOB YHHUBEPCAJIBHOTO MaTeMAaTHYECKOTO
s3pIka. TakuM 00pa3oM, MOXKHO YTBEPXKAATb, HYTO COAEPIKATENIbHOM M CTPYKTYPHOH OCOOEHHOCTBIO
Kypca« Anrebpa» SIBISIETCS] €r0 UHTETPUPOBAHHBIN XapakTep.

Conepxanne nuHMM «UMCoa M BBIUUCICHUS» CIYXKUT OCHOBOW I JalbHEWIIEro H3y4eHUs
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIINXCS JIOTMYECKOTO MBIIUICHHUS, (POPMHUPOBAHUIO yYMEHHS
NOJIB30BATECSl  AITOPUTMAMH, a TakXKe NPHOOPETEHHIO TPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX ISt
NIOBCEHEBHON JKM3HU. Pa3BUTHE MOHATHS O YWCJIE B OCHOBHOH INKOJE CBS3aHO C PAlMOHAIBHBIMH U
UPPALMOHAIBHBIME YHCIaMH, (OPMHUPOBAHHEM NPENCTABICHUH O AECHCTBUTENPHOM 4YHCIE. 3aBepIICHHUE
OCBOEHHSI YHCJIOBOH JIMHUU OTHECEHO K CTaplleMy 3BeHy o01iero o0pa3oBaHusL.

Conepskanue OByX anredpanyueckux JUHUNA — «AnreOpandeckne BIPAXKEHUS» U « Y PaBHEHUS U
HEPaBEHCTBa» CIOCOOCTBYET (POPMUPOBAHHIO Y OOYHAIOIINXCS MATEMATHYECKOTO anmapara, HeoOXOaMMOoro
IUTSA peIleHUs! 33714 MaTeMaTHKH, CMEXKHBIX MPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. B OCHOBHOI
IKOJIe y4eOHBIN Marepuaj rpynmupyeTcst BOKPYT PaLMOHANBHBIX BbIpaKeHUH. Anredpa IEeMOHCTPUPYET
3HaYEHNE MaTEeMaTHUKHU KaK sI3bIKa JJI1 TOCTPOCHUSI MATEMATHIECKUX MOJIENeH, OIUCAHUs TPOLIECCOB U
SBJIEHUH peaimpHOro wmupa. B 3amaum oOyueHumst anrebpe BXOAAT TakkKe MAalbHEHIIee pa3BUTHE
ANTOPUTMUYECKOTO MBIIIJICHUsI, HEOOXOIUMOrO, B YaCTHOCTH, JUJIsl OCBOCHUS Kypca MHPOPMATHKH, U
OBJIQJICHUE HaBBIKAMU JIEAYKTUBHBIX paccyxknaeHuil. [IpeoOpazoBaHne CHMBOJIBHBIX (JOPM BHOCHT CBOU
cneun(pUIeCKUil BKJIA B Pa3BUTHE BOOOPaKEHUs, CTOCOOHOCTEH K MATEMAaTHYECKOMY TBOPUYECTBY.

Coneprxanne (GyHKIHOHAJIBHO-TpaUUECKOi JIMHIH HALEJIEHO HAa TONyYEHHE INKOJbHUKAMHU 3HAHHUN
0 (QYHKIMAX KaK BaKHEWIIEeH MaTeMaTHYeCKOW MOIENH AJIs ONMUCAHHMA M UCCIENOBAHMSA Pa3sHO OOpasHbIX
IPOLIECCOB U SIBJIGHUH B mpupone u obmectse. M3ydeHne 3TOro Marepuana CIOCOOCTBYeT Pa3BUTHIO Y
0o0y4aroInXcss YMEHUsl HCIOJb30BATh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHbIE, CHMBOJINYECKHE, rpaduieckre, BHOCUT BKJaa B (POpPMHUpPOBAHHE NPEACTABICHUNH O PpOJHU
MaTeMaTHKH B PA3BUTHH LUBUJIN3ALUHI U KyJIbTYPBL

MECTO YYEBHOT O KYPCA B YYEBHOM IUIAHE

CornacHo yuebHOMy mmany B 7—9 kiaccax wu3y4aercss y4deOHbIH Kypc «Anredpa», KOTOpPBIH
BKJIFOUAET CJIEAYIOLINE OCHOBHBIE pa3zeibl conmepkaHus: «YUmciaa W BbMUCIEHUs», «AnreOpandeckue

BBIPAKEHUsD, « Y PABHEHHUSI U HEPABEHCTBA», K DyHKIIUWY.



YuebHbIi TUIaH Ha H3y4YeHue anredpsl B 7—9 Kilaccax OTBOAMT HE MeHee 3 yueOHBIX YacoB B
HEJIENI0 B TEUEHUE KAKIOTo rosia o0y4eHus, BCero 3a Tpu rojxa o0y4ueHuss — He MeHee 306 y4eOHBIX 4acoB.

YUYET BOCIIMTATEJIBHOT'O HIOTEHIIUAJIA YPOKOB

Hcnonp3oBaHne BOCIUTATENBHBIX BO3MOXKHOCTEH OPraHU3aIlMH YPOKA Ha yPOBHE OCHOBHOTO OO0IEro
o0pa3oBaHMsI MPEATIONAraeT:

1. TlonmepxaHue HHTEpeca K YYEHHIO, K TMPOLECCY MNO3HAHMS, AKTUBU3ALMU IO3HABATEIbHOMN
IESATEIbHOCTH O0YHarOIIUXCS.

2. BocnuTtaHWe CO3HATENBHOM IOUCHMIUIMHBI (YMEHHE YYHUTEIsl I0Ka3aTh BAXKHOCTb Y4eOHO-
NO3HABATENIbHON AESITENbHOCTH, YUeOHOM 1 TPYJOBOH THUCLIMILIIMHBI).

3. ®opmMupoBaHNE YMEHHH M HABBIKOB OPTaHU3ALMH YYAIIUMHUCS CBOEH NESTeNbHOCTH (OpraHu3amus
CaMOCTOSITENTIHOH PabOThl y4aImuxcsl, COONMIOEHHE TEXHHKH O€30MacHOCTH M THMTHEHHYECKHX MpaBuIL,
CBSI3aHHBIX C OCAHKOH U opraHuzanueil padbodero mMecra).

4. BocnutaHue KyJbTypbl OOIIEHUs (OpraHu3auusi OOIIEHUS Ha ypoke, (GOPMHPOBAHUS YUUTEIEM
YMEHHMIA CITyIIaTh, BBICKA3BIBATD M APTy MEHTMPOBAThH CBOE MHEHHE).

5. dopMmupoBaHHE€ U pPAa3BUTHE OLCHOYHBIX yMEHHH (KOMMEHTHPOBAHHE OLIGHOK VYHTENIEM,
00Cy K/IeHUE OLIEHOK C YYaIlUMUCS, KOJUIEKTUBHOE OLIEHUBAHKE, B3aUMOIPOBEPKA M OLEHUBAHUE APYT APyra
YYALTIMUCS]).

6. Bocriutanue ryMaHHOCTH (XapakTep OTHOLIEHHUH «YYUTENIb — YYCHUKY», PETYJUPOBAHUE YUHUTEIEM
OTHOLIEHUN MEXKAY YUYAIUMHUCS).

BocnuraTtenpHbIi OTeHIIMAN TpeaMeTa « Anredpay peanu3yeTcs yepes:

- noOy KIeHHe MKOJIBHUKOB COOJIIOIaTh HA yPOKe OOIIEeNPHHATHIE HOPMbI TIOBEICHHUS, MTPAaBHIIA
o0meHnss co crapumMu (YUUTEIsIMH) W CBEPCTHHKAMHU (LIKOJBHUKAMH), TMPHACPKUBATHCS NPUHLIUIIOB
yueOHOM AUCLUIUINHBI 1 CAMOOPTaHU3ALIHH,

- NpUBJEYEHNEe BHUMAHUS LIKOJBHUKOB K LEHHOCTHOMY AacIeKTy H3y4aeMbIX Ha ypoKax
ABJICHUH, OpraHM3alus WX paboThl C MOJydyaeMOH Ha YpPOKe COLMAIBbHO 3HAYMMOH wuHpopManuedn —
UHHLIMUPOBAHHUE €€ OOCYKIEHUS, C BBICKA3bIBAHUAMH YYALINXCSl CBOMX MHEHHUH IO €€ TMOBOJY, BBIPAOOTKOMH
CBOEr0 K HeH OTHOIIEHHUS, B TOM YHCJIE€ C TNPUMEHEHHEM HHCTPYMEHTa MOJAJEp)KaHUs MOTHUBALUU U
caMOOpraHu3aLuy,

- BOCITUTAHUE MAaTEMAaTUYECKON KyJIbTYpPBL;

- WHULUUPOBAHUE U TOIJEPKKY HCCIENOBATENbCKON NEATENIbHOCTH OOYYaroIUXCs B PaMKax
pean3anuyd UM MHAMBHIYAJbHBIX U TPYIIIOBBIX HCCIENOBATEIBCKUX MPOEKTOB, YTO AACT OOyYaOLINMCS
BO3MOXKHOCTb TMPHOOPECTH HABBIK CAMOCTOSITENIBHOIO PELICHUST TEOPETUYECKOH NpOOJEeMbl, HaBbIK
reHepUpoBaHusl U OpOpMIIeHHsT COOCTBEHHBIX HIEH, HABBIK YBAKUTEIBHOTO OTHOLIEHHS K YYXKUM HACSM,
oopmieHHbIM B padoTax APYrHX HCCIENOBATENEH, HaBBIK MyOJMYHOTO BBICTYIUICHHUS TNEpen ayauTOpHUEH,
apryMeHTHPOBaHUs U OTCTAMBAHUS CBOEH TOUKH 3PEHUS;

- OpraHu3alys MPEIMETHBIX O0pa30BATENbHBIX COOBITHH (MPOBENEHHE NPEAMETHBIX HENEeb)
IUIE OOYYAOIINXCSl C LENbI0 Pa3BUTHS IMO3HABATENIBHOM M TBOPYECKOW AKTUBHOCTH, WHHUIIMATUBHOCTH B
pPa3MUUHBIX cepax MPEeIMETHOW NEATETbHOCTH, PACKPBITHS TBOPUECKHUX CIIOCOOHOCTEH, OOydaroLInxcsi ¢

Pa3HbIMU O6pa30BaTeJ'IbeIMI/I l'IOTpe6HOCT$[MI/I U UHOAUBUAYAJIbHBIMU BO3MOXKHOCTAMU,



- npoBeneHne yueOHbIX (OJIMMNHAL, 3aHUMATEIbHBIX YPOKOB M YPOKOB-UCCIENOBAHUN U Op.) U
y4eOHO-pa3BIeKaTeIbHBIX MeponpusTHii (KOHKypca-urpsl «lIpeamerHerii kpoccBopa», TypHHpa «CBost
Urpa», BUKTOPUHBI, KOHKYpCa ra3eT U PUCYHKOB U Ip.),

- ucrionb3oBanne HWKT u  aucTtaHUMOHHBIX  00pa30BaTENBHBIX TEXHOJOTHH  O0yuYeHws,
00eCIeYNBAOIUX COBPEMEHHBIE AKTUBHOCTH OOyYaromuxcs (MpOrpamMMbI-TPEHAXKEPbI, TECTHI, 3a4€Thl B
SNEKTPOHHBIX MPHWIOKEHHUSAX, MYJbTHMEANHHbIE NPE3CHTAlMK, OOy4YarIue CaiTbl, YpPOKH OHIJIAMH,
BUCOJICKIINY, OHJIAH-KOH(pEPSHIINH U AP.),

- opraHuzanysi OOy4YeHHs C HCIOJNb30BAHHEM HETPAJULHOHHBIX CrocoboB («CmemaHHOe
oOyuenne», «llepeBepHYTHIII Kiaccy), aKTUBU3UPYIOLIMX 3aUHTEPECOBAHHOCTh Y4YeHHKOB. OHH yuaTcs
CaMOCTOSITENIPHO pelIaTh TEOPETHYECKHE MPOOJIEMbl, T€HEPUPOBaTh M OPOPMIIATH COOCTBEHHBIE HACU U
YBaKUTEIbHO OTHOCUTBCS K HIESIM IPYTHX

- OpraHM3alysi CHCTeMbl  OLCHHBaHMS  (TEXHOJOTHsA  (POPMHPYIOLIETO  OLIEHHBAHUS),
NO3BOJISAIONIAs aKLEHTUPOBAaTh BHUMAHHE HE TOJIBKO Ha OLIGHKE pe3yJjbTaTa, HO M HAa TPOLECCE MOUCKA
pemenns. Hcmonp3oBaHWE MAHHOM TEXHOJOIMHM IIOMOTAaeT BKJIIOYUTh YYEHHKOB B MPOLECC OLCHKH
COOCTBEHHBIX yCHIIMH M MPOEKTHPOBAHUSI CBOETO PA3BUTHS KaK B IUIAHE aKaJE€MHUYECKUX 3HAHUI, HABBIKOB,
TaK U MEXIPEAMETHBIX yMEHHH (HarpumMep, padoTaTh B KOMaH/e, O0IIaThCsl, BECTU IUCKYCCHIO U T. I1.).

- CO3JJaHME VYCJIOBUH pa3BUTUS CyOBEKTHOCTH, TMO3BOJSIIOIIMX VYEHUKY ObITh Oosee
CaMOCTOSITENIbHBIM, aBTOHOMHBIM, ITOHHMATh M MPOEKTHPOBATb CBOW MapUIPyT OOYUEHHs U MPOJABHUIATHCS B
OCBOCHHH COJEP KaHUS B COOCTBEHHOM TeMIle (IIKAINPOBAHHUE LIelel, CXeMbl OLIEHHBAHUS U 1IP.).

OnHOW W3 OCHOBHBIX IeJied HM3Y4YeHUsS MAaTEeMAaTUKU SIBJIIETCS PA3BUTHE MBILUICHHUS, B TEPBYIO
ouepenb adCTPaKTHOrO MbIuuteHUs:. C TOYKM 3pEHUs BOCIHTAHUS TBOPUECKOH JIMYHOCTH OCOOEHHO BaKHO,
9roObl B CTPYKTYPY MBILIUICHHUS YYaIUXCs, KPOME aJITOPUTMHYECKUX YMEHHH W HaBBIKOB, KOTOpPBIE
copMyIHpPOBaHbl B CTAHAAPTHBIX MpaBUiax, GOpPMyJiaX U aNrOpUTMAax NEHCTBHI, BOLUIA 3BPUCTUYECKHE
TPUEMBI KaK OOIIEro, Tak ¥ KOHKPETHOTO XapaKkTepa. JTH NPUEMBI, B YaCTHOCTH, (OPMUPYIOTCS TIPU TIOUCKE
peLIeHns 3a1a4 MOBBIIIEHHOTO YPOBHS CIOXKHOCTU. B mponecce n3ydeHust MaTeMaTHKU Takke (OPMUPYIOTCS
U TaKMe KauyecTBa MBIIJICHUS, KaK CHJIa M THOKOCTb, KOHCTPYKTUBHOCTh U KPUTHYHOCTb. JIJIsl amantauuu B
COBPEMEHHOM MH()OPMAIIMOHHOM OOIIECTBEe BAXKHBIM (PakTopoMm siBisieTcss POpMUPOBAHHE MAaTEMaTHYECKOTO
CTUJISI MBILIUIEHUS, BKIFOYAIOMIETO B ce0s MHAYKIMIO U ASOYKLHI0, 0000IEeHe 1 KOHKPETH3ALMIO, aHATTN3 U
CHHTE3, KJIaCCU(PHUKALIMIO U CHCTEMATH3aLUI0, a0CTParupoBaHNe U aHAJIOTHIO.

Ha ypokax matemaTuku

Hcnonp3oBaHMEe  BOCIHTATENBHBIX  BO3MOKHOCTEH  CONEpKaHHMsT  TeMbl  depe3  mondop
COOTBETCTBYIOLIMX 3a/1a4 Il pelleHHs. BKIro4YeHHe B ypOK HIPOBBIX MPOLENyp ISl NOAAEPIKaHUS
MOTHUBAIMH O0YUAOIIMXCS K MOJNY4YeHHIO 3HaHWH. IIpuMeHeHne Ha ypoke WHTepakTHBHBIX (popMm paboTsl ¢
00y4arOIUMHCS: MHTEJJIEKTYyJIbHBIX UIP, CTHMYJIUPYIOIINX TO3HABATEJIbHYI0 MOTHUBALMIO OOYYarOIIUXCS.
[IpumeneHne rpynmoBoil paboTel WK padoTel B Mapax, KOTOPbIE ydaT OOydYaromuxcsi KOMaHaHOW pabore u
B3aUMOJIEHCTBHUIO C IPYTUMHU O0YHarOIUMHCS.

COJEP/)KAHUE YYEBHOT' O KYPCA "AJITEBPA"

7 KIIACC

Yucia 1 BLIYHCJICHUS



PanonanbHble yncna.

JpoOu 0OBIKHOBEHHBIE U AECATUYHBIC, IEPEXO OT OAHOH popmbl 3ammcu apodeit k npyroi. [TonsTre
PAaLMOHATIPHOTO YHMCNIA, 3alHCh, CPaBHEHHE, YIOPSIOYMBAHHE PALMOHAJBHBIX 4YHCEN ApupmMerndeckue
IEWCTBUS C PAllMOHAIBHBIMU YHCIIaMH. PerreHue 3a1a4 U3 peasbHON MPaKTHKU Ha YaCTH, Ha IpOoOH.

CreneHb C HaTypaJbHBIM TIOKa3aTesieM: OIpeAeNieHne, MpeoOpa3oBaHUE BLIPAXKEHUH HA OCHOBE
OTIpeneNIeHus], 3anmuch OonpIuX 4uces. [IpOLeHTHI, 3amuch MPOLIEHTOB B BUAE ApOOM W ApoOu B BHIE
MPOLEHTOB. TpU OCHOBHBIE 3a7]a4X HA MPOLEHTHL, PELICHUE 3a4a4 U3 PEAIbHON MPAKTUKMU.

IIpuMeHneHne MPU3HAKOB AECNMMOCTH, PA3JIOXKCHUE HAa MHOXWUTENIH HATyPalIbHBIX YUCE.
PeasnpHbIe 3aBHCHMOCTH, B TOM YHCJIE MpsiMasi U oOpaTHas MPONOPLHUOHATBHOCTH.
Aunredpanyeckue BbIPAKEHHs
IlepemenHble, YHMCIOBOE 3HAYEHHE BBIPAXKEHUs C IMepeMeHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. lIpeacraBieHne 3aBHCUMOCTH MEXKIy BEJIMYMHAMH B BHAE (GOpMysbl. BblMuCIeHHs Mo
bopmynam.

IIpeobpasoBanne OyKBEHHBIX BBIPAXKEHUH, TOKIECTBEHHO pAaBHbIE BBIPAXKCHUS, IpaBHIIA
npeoOpa3oBaHus CyMM U IIPOM3BENCHUM, MTPaBUiIa PACKPBITHS CKOOOK M MPUBEACHHS MTOJOOHBIX CIaraeéMbIX.

CBolicTBa CTENEHHU C HaTyPaJbHBIM NTOKa3aTEIEM.

Opnounensl u MHorowileHol. CreneHb MHoroujieHa. ClokeHHE, BBIUUTAHUE, YMHOXEHUE
MHOTOUJIEHOB. DOPMyJIbl COKPAIIEHHOTO YMHOEHHMsS: KBaapaT CyMMbl M KBaapar pasHoctd. Dopmyna
Pa3HOCTH KBaApaTOB. Pa3znokeHne MHOTOWIEHOB HA MHOXKUTEIH.

YpaBHeHust

VYpaBHEHHE, KOPEHb YpaBHEHMs, TNpaBWwiIa MpeoOpa3oBaHUS  YPAaBHEHHUS, PaBHOCHIBHOCTD
ypaBHeHuUl. JIMHENHHOe ypaBHEHUE C OJHOM MEPEMEHHOW, YMCJIO KOPHEHW JMHEHHOIO YPaBHEHHs, PEIICHHE
JUHEWHbIX ypaBHeHUH. CocTaBleHuEe YypaBHEHUN M0 YCIOBUIO 3aha4yu. PellleHHe TEKCTOBBIX 3a7ad C
NOMOIIBIO ypaBHeHHMH. JIMHeHOe ypaBHEHUE C OBYMs MepeMeHHbIMH H ero rpadpuk. Cucrema aByX
JVHEHHBIX YpPaBHEHUH C JByMsl NEpPEeMEHHBbIMHU. PelneHune CHUCTeM YpaBHEHHH CIOCOOOM MOJCTAHOBKH.
IIpuMeps! peleHns TeKCTOBBIX 3a7a4 C TOMOLIBIO CUCTEM YPABHEHU.

Koopaunatel u rpadpuxn. @yHkuuu

Koopaunata Touku Ha mnpsmon. YUucnosele npoMexyTku. PaccrosHme Mexay AByMs TOYKaMu
KOOpAWHATHOM mipsimoii.  [IpsimoyrospHas cuctema koopaunat, ocu Ox u Oy. Abcuucca u OpArHATA TOYKU
Ha KOOpPAMHATHOH TutockocTH. Ilpumeps! rpadukos, 3amaHHbIX (popmynaMu. UteHne rpaduKoB peasbHBIX
sapucumocrteil. [lonstue Gpyukimu. I'paduk pyukuun. Ceolictea Gynkuuii. Jlunelinas pyHkums, ee rpaduk.

I'padux Pynkumu y= IxI. I'papudeckoe pemeHne NTMHEHHBIX YPaBHEHUH M CHCTEM JIMHEHHBIX
YpaBHEHUH.

8 KUIACC

Yncia 1 BbIYHCICHUA

KsanparHeiii kopeHp u3 uucna. [TonsTne o0 mppauuoHanbHOM uucie. JlecsTHdHble MPUOIKEHHs
uppaunoHai bHbIX uncen. CBoiicTBa apupMETHYECKHX KBAAPATHBIX KOPHEH M WX NPUMEHEHHE K
npeoOpa3OBaHUIO YHUCIIOBBIX BBIPAKEHUH U BBIYUCICHUSAM. [lefiCTBUTEIbHBIE YHCIa.

AunredpanyeckKue BbIPAKEHHs



KBanpaTHbIi TPEXUJIEH, PA3JIOKEHNE KBAJAPATHOTO TPEXUIEHA HA MHOMKHUTEIH.
Anrebpandeckast npobb. OCHOBHOE CBOUMCTBO anredpandeckoir npodu. CroxkeHue, BRIYUTAHHE,
yYMHOXKEHHE, feneHne anredpanyeckux apooeii. ParmoHanbHble BEIpAXKEHUS U X NTPeoOpa3oBaHue.
YpaBHeHHSI H HEPABEHCTBA
KsanpatHoe ypaBHeHme, GopMmyia KOpHEH KBaapaTHOro ypasHeHus. Teopema Buera.
Pemenne ypaBHeHMI, CBOISAIINXCS K JIMHEHHBIM M KBaapaTHbIM. lIpocreiimume npoOHo-pannoHaIbHbIE
ypaBHeHUs. [ 'paduueckas uHTepnpeTanysi YpaBHEHHH C OBYMsI NEPEMEHHBIMH U CHCTEM JIMHEHHBIX
ypaBHEHUN C ABYMsl NEpPEeMEHHbIMHU. lIpumepel penieHus CUCTEM HEIUHEHHBIX YPABHEHUN C IBYMs
NepeMEHHBbIMU.
Peinenue TeKCTOBBIX 3a7a4 anreOpanyecKuM CrocoOoM.
Hucnosble HepaBeHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON nepemMeHHOW. PaBHOCHIBHOCTB
HEPABEHCTB.
Jlunelinble HepaBeHCTBAa ¢ OAHOMN nepeMeHHONW. CHUCTeMBl TMHEMHBIX HEPABEHCTB C OJHOMN
MEPEMEHHOM.
DyHKUHNH
Ionsatne ¢pynkmmu. OOMacTb ONpeneneHusl 1 MHOKECTBO 3HaueHUH PpyHKIuU. CrocoOsl
3ananus QyHKIUH.
I'padux pyukuun. Urenue cBoiicTs QpyHkumu o ee rpaduxy. [pumeps! rpagukos
(bYyHKUIMH, OTPaKAIOLINX PeaTbHbIE IPOLIECCHI.
@DyHKIUH, OMUCHIBAIOIINE MPSIMYI0 U OOpPaTHYIO MPOIMOPLIOHAIBHBIE 3aBHCUMOCTH, WX
rpadukn. @yHKUHUU Yy = X2,y = X°, y=\/X, y= IxL.
I'paduueckoe perneHne ypaBHEHUH U CHCTEM YPaBHEHUH.
9 KJIACC
Yucaa v BbIYHCICHUSA
PaumoHanbHbIe YHCIa, HPPALMOHAIBHBIE YHCIIA, KOHEUHBbIC U OECKOHEUHBIE ECSITHIHBIE TPOOH.
MHOXeCTBO AEHCTBUTEIBHBIX YHCEN, NEHCTBUTENbHBIE YHCIA KaK OCCKOHEUHBIE IECSITUYHBIE
apodwu.
B3anMHO ONHO3HAaYHOE COOTBETCTBUE MEXKIYy MHOXKECTBOM [EHCTBUTEIBHBIX 4YHUCET W
KOOPJAWHATHOMN MPSIMOM.
CpaBHeHHe NEHCTBUTEIBHBIX YHCEN, apu(MeTHUeCKHe NeHCTBUS C JeHCTBUTENIbHBIMU YHCIAMH.
Usmepenus, npuOIKEeHUsI, OLICHKH.
Pasmeps! 00BEKTOB OKPYIKAFOIIEro MHUPA, [UIUTEIBHOCTD MPOLIECCOB B OKPYIKAIOILIEM MHUpE.
[pubNMKEHHOE 3HAYEHHE BEJIMYUHBI, TOYHOCTH NpuOmkeHus. OKpyriieHHe ducer.
Ilpukunka v oLleHKa PEe3yIbTaTOB BbIYUCIICHUI.

YpaBHeHHsI H HEPABEHCTBA



YpaBHEHHUs1 C ONHON NMEPEMEHHOM.

Jluneiinoe ypasHenue. Pemienne ypaBHeHN, CBOAALINXCS K IMHEHHBIM. KBaapaTHOEe ypaBHEHHE.
Pemenne ypaBHeHul, CBOAAINUXCS K KBaapaTHbIM. buksanpatHoe ypasHeHue. Ilpumeps! pemenus
YPaBHEHHMI TPETbEN M YETBEPTOH CTENEHEH pas3lOKEHWEM Ha MHOXHUTENIM. PemeHume mpoGHO-
paLMOHATBHBIX YPAaBHEHHH. PeleHe TeKCTOBbIX 3a/1a4 anreOpandeckuM METOIOM.

Cucrembl ypaBHEHU.

YpaBHEHHE ¢ IBYMsI IEPEMEHHBIMU U €ro rpaduk. Pemenne cuctem 1ByX JUHEHHBIX YpaBHEHUN
C AByMs nepeMeHHbIMU. Perienne cucTeM ABYX yPaBHEHHUI, ONHO U3 KOTOPBIX JIMHEHHOE, a Apyroe —
BTOpOH creneHu. I paduueckas HHTEPIIpETALUs] CHCTEMBI YPABHEHHUH C ABYMS IEPEMEHHBIMU.

Peinenue TekCTOBBIX 3a/1a4 aNreOpandeckKuM CIIoCOOOM.

Hepasenctsa

YHucnoBble HEPABEHCTBA U UX CBOMCTBA. PelleHne JIMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.
Pemenue cucreM JMHEWHBIX HEPABEHCTB C OAHOM TmepeMeHHOW. KBaapaTHele HepaBeHCTBA.
I'paduueckas
UHTEPIpEeTaLUsl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IEPEMEHHBIMU.

DyHKUHNH

Keanpatuunas gynkuus, ee rpadpuk u cBoiictsa. [1apaGosa, KOOPIAMHATHI BEPIIHHbI
napaboJIbl, OCh CUMMETPHH Mapadoibl.

Ipaduxu Gyrkumii: y = kx, y=kx + b, y=k/x. Y=7x, y=x>. y =1 x I u ux cBoiicrsa.

Ynci0Bble NOCJIEA0BATEIBHOCTH

Omnpenenenue u crocoObl 3aJaHUsT YUCIOBBIX MOCIEIOBATEIBHOCTEH.

IlonsATHE YMCIIOBOM MOCAEAOBATENILHOCTU. 3alaHUEe TTOCICOBATEIPHOCTH PEKYPPEHTHOM
dbopmy ot u GopmyIoi n-ro UjeHa.

ApudmeTrnueckasi 1 reOMeTpUIecKast MPOTrPeCcCHH.

Apudpmernueckass W = TeOMETPHYECKas MPOTPECCHU. DopMypl N-rO  4jeHA
aprupMeTHIeCKOH U reOMETPUIECKOI MPOrpeccuii, CyMMBbI MEPBBIX N YJICHOB.

HzobpaskeHne 1wieHOB apupMeTHIEeCKON 1 reOMeTPUIECKO MPOrpeccuii TOUKaMu Ha
KOOPAMHATHOMH MIIOCKOCTHU. JINHENHHBIN U 3KCITOHEHUUANbHBIN pOcT. CII0KHbIE MPOLIEHTHI.

INTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

OcBoenne yueOHOro kypca «Anrebpa» HOMKHO 0oOecreduBaTh NOCTHUKEHHE HA YPOBHE
OCHOBHOro o00mero o00pa3oBaHUsl CHENYIOIIUX JHYHOCTHBIX, METAMPEOMETHbIX M MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIbTATOB:

JIMUHOCTHBIE PE3YJbTATHI

JIM4HOCTHBIE  pe3yJNbTaThl OCBOEHHS NPOrpaMMbl  y4eOHOro Kkypca «Anrebpay»
xapakrepusyrorcs: IlaTpuornyeckoe BOCHHTAHME: TMPOSIBIEHWEM HHTEpeca K MNPOLIJIOMYy U

HaCTOALIEMY pOCCPIfICKOfI MAaTE€MAaTHKH, INECHHOCTHBIM OTHOIICHHUEM K OOCTUXKCHUAM pOCCPIfICKHX






—  TOTOBHOCTBIO K HEHCTBUSAM B YCJIOBHMSIX HEONPENEJTEHHOCTH, MOBBIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH HYepe3 MPAKTHYECKYIO NesITeIbHOCTh, B TOM UHCJIE YMEHUE YUUTBCS Y APYTUX JIFOACH,
npruoOpeTaTh B COBMECTHOMN JI€ATENIbHOCTH HOBBIE 3HAHUS, HABBIKH U KOMITETEHLIUN U3 OIBITA IPYTHX;

— HeoOXOIUMOCTBIO B (POPMHUPOBAHMM HOBBIX 3HAHHH, B TOM 4YHCIe (POpMyIUpOBaTH HIEH,
NOHATHSL, TUIIOTE3bl 00 0OBEKTAaX U SBJICHUSAX, B TOM YHCJIE PaHEE HE M3BECTHBIX, OCO3HABAThH Ae(PHULIIUTHI
COOGCTBEHHBIX 3HAHUI U KOMITETEHTHOCTEMN, TJIAHUPOBATH CBOE PA3BUTHE,

— CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYALHIO, BOCIPHHUMATL CTPECCOBYIO CUTYaLUIO
KaK BbI30B, TpeOYIOIMI KOHTPMEp, KOPPEKTUPOBaTh NPUHMMAEMble pPELUICHUS U JeHCTBUA,
(dbopMyIHPOBATEH M OLIEHUBATH PUCKHU H MTOCIENCTBUS, (OPMUPOBATH OIIBIT.

METAINIPEJAMETHBIE PE3YJIbTATbI

MeranpenMeTHble  pe3yJbTaTbl  OCBOGHHS  NPOTrpaMMbl  yd4eOHOro kypca  «Anrebpay»
XapPaKTEPU3YIOTCS OBJIAACHUEM YHUBEPCATbHLIMU NOZHAGAMENbHBIMU OCTICMBUAMU, YHUBEPCANbHBIMU
KOMMYHUKAMUGHBIMU OeTCMBUAMU U YHUBEPCANbHBIMU PEYIAMUGHBLMU OCTICIBUSIMI.

1) Vuueepcanvnvie nosunasamenvnvie oOeticmeus odecheuusaiom opmuposanie O6a306bix
KOCHUMUBHBIX NPOYECco8 o0yuaiowmuxcs  (0ceoenue Memooos NOZHAHUS  OKPYICAIOUe20  MUpa,
npuMenenue 102U4eCKUx, UCCae006amensCKux onepayuii, ymenuii pabomams ¢ ungopmayuei).

ba3oBble jiornyecKkue AeHCTBHSA:

—  BBIIBISITH M XapakTepU30BaThb CYLIECTBEHHBbIE NPU3HAKA MATEMATHYECKHUX OOBEKTOB,
NOHSATHH, OTHOIICHWH MEXIy NOHATHAMM, (OPMYyJIHPOBATH ONPEAENCHHs IOHSITHHA, YyCTaHABIMBATH
CYLIECTBEHHBIH MPU3HAK KJIACCU(PUKAIMM, OCHOBAaHHUs sl OOOOIIEHHS M CPaBHEHUS, KPUTEPHU
MPOBOIMMOIO aHAJIN3A;

—  BOCIpPHUHUMATh, (OPMYJIHpPOBATH U MpPeoOpa3OBBIBATh CYKIACHUS. yTBEPAHTENbHbIE WU
OTpHLIATENIbHBIC, €AMHIYHBIE, YACTHBIC U OOIIUE; YCIOBHBIE,

— BBIIBIISITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W NPOTUBOpeuMsl B (pakrax,
TaHHBIX, HAOJMIOACHUSAX U YTBEPIKICHUAX, MpenjiaraTb KPUTEPHH AJISl BBIIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHNIA,

— JenaTh BBIBOIBI C HCIOJb30BAHHWEM 3aKOHOB JIOTMKH, AEIYKTHBHBIX W WHAYKTHBHBIX
YMO3aKJIFOYeHUH, YMO3aKIIIOUSHHH 1O aHAJIOTHH;

— pa3dupaTh OKa3aTeNbCTBA MATEMAaTHUECKUX YTBEPXKIEHHH (TIpsSIMble W OT NPOTHUBHOTO),
NPOBOJNTH CAMOCTOSITEIBHO HECJIOJKHBIE JJOKA3aTeNbCTBA MATEMAaTHUECKUX (DaKTOB, BBICTPAMBATH
apryMEHTALUIO, IPUBOJUTH IPUMEPHI H KOHTPIPUMEPBI, 0OOCHOBBIBATH COOCTBEHHBIE PACCY KICHUS,

— BBIOMpaTh criocod pemeHust yueOHOH 3a1auu (CpaBHUBATH HECKOJIBKO BAPHAHTOB PELISHU,
BbIOMpaTh HaUOOIEE MOAXOISIINN ¢ YUETOM CAMOCTOSATENBHO BbIIEJIEHHBIX KPUTEPHEB).

Bba3oBble ucciaenoBaTeIbCKHE JeHCTBHS:



— HCTIONB30BaTh BOIMPOCHI KaK HMCCIENOBATENbCKHN WHCTPYMEHT MO3HAHMS, (HOPMYJIHPOBATH
BOIPOCHL, (PUKCHPYIOLIHE MPOTHBOpEUHE, NPOOIEeMy, CaMOCTOSITENIbHO YCTaHABJIMUBATh HCKOMOE U
IaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULIMIO, MHEHHE,

—  TPOBOIUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY HECJIOXHBIH 3KCIEPHUMEHT,
HeOOJIbIIIOE UCCIIEIOBAHNE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOro O0BEKTa, 3aBUCUMOCTEH
00BeKTOB MeKay cOoOOii,

— CaMOCTOSITENLHO (POPMyIMPOBaTh OOOOLIEHHS M BBIBOABI IO PE3yJbTaTaM NPOBEIEHHOTO

HaOJIFOIEHUsI, UCCIIEIOBAHNS, OLICHUBATh TOCTOBEPHOCTh IMOJyUEHHBIX PE3yJIBTATOB, BHIBOJIOB U
0000I1IEeHNI;

— MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIIBUTATh MPEITIONOXKEHHS O €T
Pa3BUTHH B HOBBIX yCJIOBHUSIX.

Pa6ora ¢ undopmaunmneii:

—  BBIIBISITb HEAOCTATOUHOCTh M W30BITOYHOCTh MH(OPMALMH, AAHHBIX, HEOOXOAMMBIX JIS
peLIeHHs 3a1a4H,

—  BBIOWpaTh, AHATM3UPOBATH, CUCTEMATH3HPOBATh U HHTEPIPETHPOBATH HH(OPMALHIO
Pa3MUYHBIX BUAOB U (POPM NPEACTABICHNUS,

— BbIOMpaTh popMy npencraBieHNsI HHPOPMALIMN U WILTFOCTPUPOBATD PeIlaeMble 3a1a4H
CXE€MaMH, AHarpaMMaMH, HHOH rpadukoil 1 uX KOMOWHALMSIMUY,

—  OLEHMBATh HAAEKHOCTb MHPOPMALUH TI0 KPUTEPUSIM, TPEIOKEHHBIM YUUTEIEM W
cOpMyTHPOBAHHBIM CAMOCTOSITEIIBHO.

2) Yuueepcanvuvie KommMynuKamugHsle Oelicmeus 0becneyuseaiom copmuposanHocns
COYUATBHBIX HABBIKOG 00V UAIOUJUXCA.

Oo0menne:

— BOCHPUHUMATb U (HOPMYJIUPOBATH CYXKIEHHS B COOTBETCTBHUH C YCJOBUSIMH U LEISIMHU
OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOKO TOYKY 3PEHMS B YCTHBIX M MHUCBMEHHBIX TEKCTaXx,
JaBaTh MOSICHEHUS 10 X0y PELICHUS 3a1a4i, KOMMEHTHUPOBATh ITOJyUYeHHBIH Pe3yJIbTaT;

— B xome OOCyXKIOeHHs 3aJaBaTh BOMIPOCHI IO CYINECTBY OOCY’KHaeMOW TeMBbI, MpoOJieMBbl,
pelaeMoil 3a1a4uu, BbICKa3bIBaTh WAEH, HALICJIEHHBIE HA TIOUCK PEIICHUsS], COMIOCTABIISITh CBOM CY KICHHS
C CYXACHUSIMH JIPYTHX YYaCTHMKOB JUayiora, OOHAPYKWUBATh pa3MuMe W CXOACTBO NO3HMLMUH, B
KOPPEKTHOMH (hopme GopMyTHPOBATH PA3HOTIIACHS, CBOM BO3PAYKEHUS,

—  TPEACTaBIATh PE3YJbTAThl PEIICHUs 3a7ayd, SKCIEePHMEHTa, HCCICNOBAHUS, MPOEKTA;
CaMOCTOSITENLHO BbIOMPaTh (OPMAT BBHICTYIUIEHHMSI ¢ YY4€TOM 3a1ad TPE3EHTAMU M OCOOEHHOCTEN
ayJUTOPHUH.

CoTpyanuuecTBo:

— TIOHUMAaTb W HCIOJIb30BaTh MPEUMYINECTBA KOMAHAHONH M MHAMBUAYAJbHOH padoThl mpu

pemi€cHUN yLIe6HbIX MATEMAaTHYCCKUX 3ada4,



— TPUHUMATH IIeJIb COBMECTHOH [EeSTEeNbHOCTH, IUIAHUPOBATh OPTaHMU3ALMI COBMECTHOMN
paloThl, pacrpenensaTe BUABI PabOT, JOTOBApUBATHCSA, OOCYXKAATh MPOLECC U pPe3yabTaT padoThI;
0000111aTh MHEHUSI HECKOJBKHUX JIFOAEH;

— y4acTBOBaTh B IPymmoBBIX ¢opmax padotbl (0OCyxkneHws, OOMEH MHEHHSIMH, MO3TOBBIC
IITYPMBI U 1p.);

— BBINOJIHATH CBOKO 4acTh pabOTBI M KOOPAMHUPOBATH CBOM ACHCTBUS C IPYTMMH UJICHAMHU
KOMaH/IbI,

— OLIEHUBATh KA4E€CTBO CBOErO BKJIAJA B OOIIMIN MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJIEHCTBHSI.

3) Vuusepcanvnvie  pezyiamugnsie  Oeilicmeus  odecnevusaiom  opmuposanue
CMBICTIOBIX YCMAHOBOK U HCUSHEHHBIX HABBIKOG JUYHOCHIU.

Camoopranuzauus:

CaMOCTOSITENIPHO COCTAaBJISITh IUIAH, AJrOPUTM peIleHusl 3afadd (WM ero 4acTh), BbIOHUpPATh
Crocob peuIeHust ¢ y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTHPOBAThL U
KOPPEKTHPOBATh BAPMAHTHI PELIEHHUH C YIETOM HOBOM MH()OpMALMH.

CaMOKOHTPOJIb:

—  BJajeTh crnocobaMu CaMONPOBEPKH, CAMOKOHTPOJS MPOLEcca U pPe3ysbTaTa PeIleHHs
MaTeMaTHYSCKON 3a/1a4H,

— TpenBHAETb TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPH PELICHWH 3a0a4M, BHOCHTH
KOPPEKTHUBBI B JESTEIPHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, HAWAEHHBIX OLIMOOK, BBITBICHHBIX
TPYAHOCTEN,

— OILICHUBAThb COOTBETCTBHE pE3yJIbTaTa IEATENIbHOCTH IIOCTABJICHHOW LENH W YCIOBHSM,
OOBSICHATD TMPUYHHBI JOCTIDKEHHsS WM HENOCTIDKEHUs LEJIH, HAaXOAWUTh OIIMOKY, AaBaTh OLEHKY
PUOOPETEHHOMY OITIBITY .

NPEAMETHBIE PE3YJIbTATHI

OcBoenne yuyebHOrO Kypca «Anrebpa» Ha ypOBHE OCHOBHOTO oOIIero oOpa3oBaHUs
IOJDKHO 00ecTieunBaTh JOCTIKEHUE CIENYIOIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIBTATOB:
7 KJIACC
Yucaa u BbIYHCICHUSA
Haxonuth 3Ha4YeHMS UYWCIIOBBIX BBIPAKEHHH, NMPUMEHATb pPasHOOOpasHbIE CIOCOOBI U
IPUEMbBI BbIMUCJIEHUs 3HAYEHUI NPOOHBIX BBHIPAKEHHH, CONEPKAUIMX OOBIKHOBEHHBIE U JIECATHYHBIE
apodu. ITepexoautb OT OgHOM (POPMBI 3amKCH YHCeT K Ipyrod (mpeoOpa3oBbIBATE AECATHUHYIO
npoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATHYHYIO, B YACTHOCTH B OECKOHEYHYIO AECATHUUHYIO
apodp). CpaBHUBATD U YIIOPSAOYMBATE PALlMOHANbHBIE YuCIa. OKPYIIIATE YNCA.
BBINONHATE TPUKUAKY M OLEHKY pe3yJbTaTa BBIYUCIEHHH, OLIEHKY 3HAYEHHH YHCJIOBBIX

Bblpa}KeHHﬁ. BrimonssTs HeﬁCTBHﬂ CO CTCIICHAMU C HATYPAJbHBIMU MMOKA3ATCIIAMU.



IIpuMeHATL NpU3HAKK AETUMOCTH, PA3JIOKEHUE HA MHOKHUTEIN HATYPAJIbHBIX YHCE].

Pemate nNpakTUKO-OPUEHTHUPOBAHHBIE  3a/a4dd, CBA3aHHbIE C OTHOLIEHHEM  BEJIMYUH,
MPONOPLUOHAIBHOCTEI) BEIWYUH, NPOLICHTAMH, WHTEPNPETUPOBATH PE3YyJbTAThl PELICHHs 3a1ad C
Y4€ETOM OTPaHMYEHHH, CBA3AHHBIX CO CBOMCTBAMH PACCMATPUBAEMbBIX OOBEKTOB.

AunredpanyeckKue BbIPAKEHHS

Hcnonb30BaTh anredpandecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSITh €€ B IPOLIECCE
OCBOEHHUs1 yueOHOro MaTeprana.
Haxomute 3HaveHus: OyKBEHHBIX BBIPAKEHMH TMPU 3aJaHHBIX 3HAYCHUSX IEPEMEHHBIX.
BeInmonHATe mpeoOpa3oBaHUs LENOr0 BBIPAXKEHHUS B MHOTOWIEH IMPHUBEICHHEM MOAOOHBIX
CJlaraeMbIX, PaCKpPBITHEM CKOOOK. BBIMONHATH YMHOKEHUE OJJHOWIEHa HA MHOTOYWIEH M MHOTOUJICHA Ha
MHOTOYJIEH, IPUMEHATDH (POPMYJIBI KBAAPaTa CyMMBI U KBajparTa pasHOCTH. OCyIIeCTBIATh Pa3IoKEHNE
MHOTOWJIEHOB Ha MHOXHTENH C MOMOIIBI) BBIHECEHHs 32 CKOOKM OOILIEro MHOMKHUTENS, TPYMIUPOBKU
CllaraeMblX, TPUMEHEHUs (GOPMyJ COKPALIEHHOTO YMHOXe€HUs. IIpUMEHSTH mpeoOpasoBaHus
MHOTO4WICHOB AJIsI PELICHMs] Pa3ju4HbIX 3aAa4 U3 MAaTeMAaTHUKU, CMEXHBIX MPEAMETOB, U3 pPeajbHOU
NpakTUKU. MConp30BaTh CBOWCTBA CTENEHEH C HATYpPaJbHBIMH IOKA3aTeNsIMU I IPpeoOpa3oBaHUs
BBIPAXKEHUI.
YpaBHeHHsI H HEPABEHCTBA
Pemate nuHeliHbIe ypaBHEHUs ¢ ONHOW NMEPEMEHHON, NMPUMEHss NMpaBHa NEPexoaa OT
HUCXOJHOTO YPAaBHEHUsI K PaBHOCWIBHOMY eMy. IIpoBepsTh, ABIAETCA JIU YUCIIO KOPHEM YPABHEHHUSI.
[IpumeHnsaTh rpaduuecKre METOIbI PU PEIICHUN JTHHEHHBIX YPABHEHUH 1 UX CUCTEM.
[TonOupaTe mpUMepHI Map YHCEN, SIBISIOIUXCS PeIIeHNeM JIMHEWHHOTO YPaBHEHUS C IBYMsI
nepeMeHHbIMH. CTPOHUTH B KOOPIWHATHOM IJIOCKOCTU TpadpyK JIMHEHHOTO yPaBHEHUSI C IBYMSI
NePEMEHHBIMH; TOJIB3YsICh rPaQKOM, IPUBOIUTH MPUMEPHI PEIICHHUs ypaBHEHUs. Pemarb crucTeMbl
IBYX JIMHEHHBIX YPABHEHUI C ABYMS IEPEMEHHBIMU, B TOM uucie rpadudeckn.  CoOCTaBIsATh M peliaTh
JIUHENHOE yPAaBHEHUE WJIM CUCTEMY JIMHEHHBIX YPAaBHEHMI IO YCJIOBHIO 3a/1a4d, HHTEPIPETHPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4i MOJy4eHHbIH pe3ysbTarT.
Koopaunatel u rpadpuxn. @yHkuuu
UzobpakaTp Ha KOOPAMHATHOW TMPAMOH TOUYKHM, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpIMHATAM, JIy4Hd, OTPE3KH, MHTEPBAJbI, 332 MHUCHIBATH YHCIOBBIE MPOMEXKYTKH Ha aireOpandeckom
s3pike. OTMeUaTh B KOOPAMHATHOH TUIOCKOCTH TOYKH IO 33JaHHBIM KO OpAMHATAM, CTPOHUTH rpaduku
nuHedHbIX pynkiui. Ctpouts rpadpuk ¢ynkumum y= 1 xI. OmnmceiBath ¢ mOMOIIBIO  (QYHKIMNA
WU3BECTHBIE 3aBUCUMOCTH MEXKAY BEIWYMHAMU. CKOPOCTb, BPEMs, PACCTOSIHUE, LIeHA, KOJUYECTBO,
CTOMMOCTD; TIPOU3BOIUTEILHOCTD, BpeMsi, 00beM paboThl. HaxonuTs 3Ha4eHne QPyHKIMH IO 3HAYEHHIO
ee aprymenra. IloHuMaTh rpagu4eckuii cnocod MpeacTaBaeHus U aHanu3a UHOOPMALMK, U3BJIEKATh M

UHTEPIPETUPOBATh HHYOPMAIUIO U3 TPa(MKOB PEabHBIX MPOLECCOB U 3aBUCHMOCTEH.



8 KUIACC
Yucaa v BbIYHCICHUSA
[IpumeHsTE TOHATHE apUPMETHUECKOrO KBAJAPATHOTO KOPHS, HAXOAWTH KBAJIPATHbIE KOPHH,
UCTIONB3YST TIPH HEOOXOIUMOCTH KaJIbKYJIATOP, BBIMOJHATE MPEOOPa3OBaHMs BBIPAKEHHH, COAEPIKALINX
KBaJpaTHbIE KOPHHU, UCIOJB3Ysl CBOWCTBA KOpHEH. Mcmonp3oBaTh 3amucy OONBIIMX W MaJIbIX YHCEN C
MOMOIIBIO IECATHYHBIX pobeii u creneneii uncna 10.
Aunredpanyeckue BbIPAKEHHS
[IpuMeHsTh TOHATHE CTENEHH C LENbIM IIOKA3aTeJIEM, BBIMOJHATE MpeoOpa3oBaHuUs
BBIPAXKEHUH, COIEPIKALINX CTENEHH C LIEJIbIM NOKa3aTeleM. BrinonsaATe TOXKJIECTBEHHbIE
npeoOpa3oBaHUsl PAIMOHAIBHBIX BBIPAKEHUH Ha OCHOBE MpPaBWJI ACHCTBHA HAJA MHOTOWIEHAMH U
anrebpandeckumu  apobsmu.  PacknanbiBaTh KBaAPATHBIM TPEXYIE€H HA MHOXKHTENH. [IPUMEHSTH
npeoOpa3oBaHus BRIPAKEHUH TSI PELICHUS PAa3JIMYHbIX 3a7a9 U3 MAaTEMAaTHKH, CMEKHBIX MIPEIMETOB, U3
peanbHON MPAKTUKH.
YpaBHeHHsI H HEPABEHCTBA
Pewate nuHeiHble, KBaApaTHbIE YPaBHEHUs U paLlMOHAJIbHbIE YPaBHEHUs], CBOASIINECS K
HUM, CHUCTEMBbl IBYX YpaBHEHUN C JByMs mepeMeHHbIMHU. IIpoBoAauTh mnpocTeiiine HCCaeloBaHUsS
ypaBHEHWH W CHCTEM YpPaBHEHHUI, B TOM YHCJIE€ C NPUMEHEHHEM TIpauIecKHXx NpPeaCcTaBICHUN
(ycTaHaBIMBaTh, UMEET JIM YPABHEHHE WIIM CHCTEMa YPaBHEHUH PELICHUs, €CJIU UMEET, TO CKOJbKO, U
np.). TlepexonuTb OT CIOBECHOH (GOPMYTMPOBKM 3a4a4M K €€ anre0pamd4ecKoil MOAENU C TOMOIIBIO
COCTaBJIEHUs] YpaBHEHUsl WM CUCTEMbl YPABHEHUH, WHTEPIPETUPOBATb B COOTBETCTBUM C KOHTEKCTOM
3a/la4y MOJy4deHHbIN pe3ynbpTar. IIpuMeHsaTh CBONCTBA YMCIOBBIX HEPABEHCTB AJI CPAaBHEHUS, OLICHKH,
pemath JIMHEHHBIE HEPABEHCTBA C OIHOH MNEPEeMEHHOW M HX CHCTEMBI, JaBaTh TIPaPUUECKYIO
WUTFOCTPALIUIO MHOXKECTBA PELIEHNUN HEPABEHCTBA, CHCTEMbl HEPABEHCTB.
DyHKUNH
I[lornMaTe ® HWCHOJB30BAaTh (PYHKUMOHAJBHBIE TOHATUA U SI3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHHs);, ONpPEAeysITh 3HaUeHne (PYHKIMH 0 3HAYSHHUIO apTyMEHTa; ONpPEnesiTh
ceoiicTBa pyHKImY 1o ee rpaguky. Crpouts rpaduku snemeHTapHbx QpyHKIMH Bumay = k/x , y = x2,
y= X3, yz\/x, y=IxI;, omuchIBaTH CBOMCTBA YMCIOBOM (YHKIMH O €€ rpaduky.
9 KUIACC
Yucaa u BbIYHCICHUSA
CpaBHUBaTD U YIIOPSAAOUNBATh PallOHAbHBIE U HPPALIMOHAIbHbIE YUCIA.
BemonsATh apupmMeTnueckue NeiCTBUSA ¢ palMOHAIBHBIMU YHCIIAMH, COYETast yCTHBIE U
NMCbMEHHBIE TIPUEMBI, BBITOJNHSATH BBIYMCIEHHUS C MPPALMOHANBHBIMU 4uciTaMu. HaxomuTtb 3HaueHus
CTeNeHel C LeNbIMU [T0Ka3aTeIsIMU U KOPHEH;, BbIYMCIATh 3HAUEHUS YNCIIOBBIX BbIpaxkeHU. OKpyriaTh
NefCTBUTENbHbIE 4YHCIIA, BBIIOJHATH MPUKUAKY PE3yJbTaTa BBIYUCIEHUH, OLEHKY  YHCIOBBIX

BBIPAXKEHUI.



YpaBHeHHsI H HEPABEHCTBA

Pemary nuHelHBIE M KBaApaTHbIE YPAaBHEHUS, YPaBHEHUS, CBOISIIMECS K HHM,
npocTeiimne 1poOHO-pallIOHANbHBIC YPAaBHEHH.  PeIiaTh CHCTEMBI ABYX JIMHEHHBIX yPaBHEHUI C
IBYMsI IEPEMEHHBIMH U CHCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHE HE SIBISIETCS
JIMHENHBIM.
Pemarh TekcToBble 3amaun  anreOpaMyuecKuM CHocoOOM C TMOMOIIBI) COCTABIICHHS
ypaBHEHUs WIM CHUCTEMbl JIBYX YPaBHEHUH C OBYMs MepeMeHHbIMH. IIpoBOmuTH mpocTeiimune
UCCIIEIOBAHNSI YPaBHEHWH W CHUCTEM YpPaBHEHUH, B TOM 4YHCJIE C TNPUMEHEHHEM TIpauyuecKux
npeAcTaBiIeHNH (YCTaHABINBATh, UMEET JIM YPABHEHHE WUJIM CUCTEMa YPABHEHUH PELISHMs, €CITU UMEET,
TO CKOJIBKO, U Tp.). PemaTh JnHeHHbe HEPaBEHCTBA, KBaIPATHBIC HEPABEHCTBA, M300pakaTh peLIeHHe

HEPaBEHCTB Ha YHCJIOBOH MPSMOM, 3aITUCHIBATH PEIIEHHE C IOMOLIBIO CHMBOJIOB.

Pemarh cucremMbl JNHHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIOYAIOIIUE KBAAPATHOE
HEPaBEHCTBO, M300pakaTh peIleHHe CUCTeMbl HEPABEHCTB Ha YHCJIOBOW MPSMOM, 3aIHChIBATh PELICHHUE
C TMOMOIIIBIO CUMBOJIOB. MICNIOIB30BaTh HEPABEHCTBA NPU PELICHUH PA3IMYHbIX 3a1ad.

DyHKUHNH

Pacno3naBaTh pyHKUNN H3y4EHHBIX BUIOB. [I0Ka3bIBaTh CXEMATHYECKHU PACIIONOKEHUE
Ha KOOPAMHATHOH TUIOCKOCTH rpadukoB GyHKIMN Buna: y =kx, y =kx + b, y=k/x,y=ax>*+bx+cc,y
=x3, y=Vx, y = I x | B 3aBHCHMOCTH OT 3HaueHHi1 K03()()HLMEHTOB;OIHCHIBATH CBOACTBA (hYHKILIHIA.

Crpours u n300pakaTh CXEMaTU4eCKU rpaduku KBaJPaTUUHBIX
(yHKUMH, OMUCHIBATH CBOMCTBA KBAAPATHUHBIX (PyHKIUH 1O UX rpaduxam.

PacnioznaBath kBaspatn4Hy0 (QyHKIUIO MO GOpMyJie, MPUBOAUTH MPUMEPHI KBAAPATUIHBIX
(byHKUMH U3 peanbHON KU3HH, (PU3UKH, TEOMETPUU.

Apudmernyeckasi H reoMeTpHYECKAs MPOTrPeCcCHH

PacrioznaBaTh apupMETHIECKYI0 U T€OMETPHUYECKYIO MPOrPECCHU MPU Pa3HBIX Criocodax
3a7aHusA. BBIMONHATE BBIYUCICHUS C HCIONB30BaHHEM (OPMyJ #-TO WieHa apuPpMEeTHIecKol W
reOMETPUIECKON MPOTPEeCcCUii, CyMMBbI MEPBBIX 7 4IeHOB. M300pakaTh 4jIeHBI MOCIEAOBATEIBHOCTH
TOYKAMH HAa  KOOPAMHATHOH  IJIOCKOCTH.  Pemarh  3amauM, CBSI3aHHBIE C  YHCJIOBBIMH
MOCJIEZIOBATEIbHOCTSIMH, B TOM YHCJIE 33Ja4d U3 PEabHOHN KM3HH (C MCIOJIB30BAHHUEM KaJbKYJISITOPA,

(P POBBIX TEXHOJIOTHUIN).
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