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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM W3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecreunBaeT U3y4eHUE JPYTUX AUCLHUIUIMH KaK €CTECTBEHHO-HAy4YHOro, TaK U TYMaHUTapHOTO
LIUKJIOB, €€ OCBOEHME HEOO0XOAMMO MJIs NMPOJOKEHHs 00pa3oBaHUs U JJs MOBCEJHEBHOMN
*U3HU. Pa3zButne y oOydarolmuxcsi Hay4HbIX IPEJICTaBICHUM O MPOUCXOKIACHUM U CYLIHOCTU
anreOpandeckux aOCTpakiui, Crmoco0e OTpPaKCHHs MATEMATHYECKON HayKOW sIBICHUH U
IPOLIECCOB B TNPUPOAE U OOLIECTBE, POJM MATEMaTHYECKOrO0 MOJAEIMPOBAHUS B HAyYHOM
IO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAa4eCTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJanTalid B COBPEMEHHOM IHppoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIICHUS, CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU
NecTBUsA, BBIBOABI, (POPMYIMPOBATh yTBepXkIeHHUs. OcBOeHUE Kypca aireOpbl oOecreynBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIUXCsA: OHH HCIOJNB3YIOT JCIyKTHBHBIE |
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3aluio, abCTparupoBaHWE W AHAJIOTHIO.
OOyuenue anrebpe mnpeanoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHOU JEATEIbHOCTH
o0yyaroImuxcs, MOITOMY CaMOCTOATEIBHOE pELIeHHe 337ad OOydYaloUMMHCS  SBISIETCS
peanu3anuen 1esTeIbHOCTHOIO IPUHIIKIIA O0yUEHUS.

B crpykType nporpaMMmsl yueOHOTo Kypca « Aiaredpa» yriryO0i€HHOTO U3y4€eHHs OCHOBHOE
MECTO 3aHUMAIOT  COJEpXKATeNbHO-METOAUYECKHe JHMHUU: «Yucia W BBIUYUCIECHUSY,
«Anrebpanyeckue BBIPAXKEHU», «YPaBHEHUS U HepaBeHCTBay, «DyHkimm». Kaxnas u3 stux
COJIepKaTeIbHO-METOANYECKHX JINHUN pa3BUBAETCS HAa MPOTSHKEHUH TPEX JIET U3yUeHUs Kypca,
B3aMMOJICHCTBYS C IPYTUMU €ro JUHUSAMU. B Xone nu3yueHus Kkypca o0yyaroumces IpuxoauTcs
JIOTUYECKHU PacCy’KJaTh, MCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK. B CBfA3M ¢ 3TUM B
nporpaMMy — y4eOHOro Kypca «Anredpa» BKJIIOYEHBI HEKOTOpPbIE OCHOBBI  JIOTHUKH,
IpEJCTaBICHHbBIE BO BCEX OCHOBHBIX pasfenax MaTeMaTHMYecKoro oOpa3oBaHHs U
CIOCOOCTBYIOIIIME OBJAJACHUIO OO0YyYarolIMMHUCS OCHOB YHHBEPCAJIBHOIO MaTeMaTHYeCKOro
a3bika. CojiepKaTeNIbHOM U CTPYKTYpHOH 0COOEHHOCTBIO YUeOHOro Kypca «Anredpa» sBiseTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Copnepxanune nuHuUM «Yucia W BBIUMCICHUSD CIYXKUT OCHOBOM JUIsl JajbHEHIero
U3YYEHUsS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYarOIIMXCS JIOTUYECKOTO MBIILUIECHUS,
(OpMHPOBAHNIO YMEHHs MOJB30BAThCS ANTOPUTMAMHU, & TAKXKE NMPHUOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOIUMBIX JJISi MOBCEJHEBHOM XHM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBSI3aHO C PAllMOHAIBHBIMU M HWPPALMOHAIBLHBIMU YHCIIAMU,
GbopMHUpPOBAHUEM TIPEACTABICHUN O NEHCTBUTEIHHOM YHCIEe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIo.

Conepxkanue JByX aireOpanueckux JHUHUH — «AnreOpanyeckue BBIPRKEHUS» U
«YpaBHEHUSI M HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAaHUIO y  OOydYaroImIUXCs
MaTeMaTUYeCcKOro armmnapara, HEOOXOJHMMOTo HJisi pEeleHHs 3a7ad MaTeMaTUKH, CMEXHBIX
IPEeIMETOB U OKpY’Karollel pearbHocTH. Ha ypoBHE OCHOBHOIO 00111er0 00pazoBaHusl y4eOHbIN
MaTepual TpPYNIHUPYETCs BOKPYT pAalMOHANBHBIX BBIpaXEHUH. Anrebpa IEeMOHCTPHPYET
3HAYEHHE MaTeMaTHKH KaK s3bIKa A IOCTPOCHHS MaTeMAaTU4ECKUX MOAEJeH, OMMCcaHus
IPOLIECCOB U SIBJIEHUM peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOAST TaKxke
JanpHeiee pa3BUTHE aITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOIMMOTo, B YacTHOCTH, JUIs
OCBOCHMS Kypca HWH(GOPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX pacCyXICHHMA.



[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET PAa3BUTHUIO BOOOPaKEHUs, CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOM  JIMHUM  HAIENeHO Ha  TOJy4YeHHue
00y4JaromuMucs 3HaHUN 0 QYHKIMAX KaK BayKHEHIIed MaTeMaTUYeCKON MOAENU ISl OMUCaHUS
U HCCJIEeNOBaHUSl pa3HOOOpa3HBIX IMPOLIECCOB M SBJICHHUM B mpupoje U obmectBe. M3yueHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONB30BaTh pa3IMYHBIC
BBIpa3UTENbHBIC CPEACTBA S3bIKA MAaTEMAaTHKU — CJIOBECHOTO, CHMBOJIMYECKOTO, TPauuecKoro,
BHOCHT BKJIaJ] B (hOpPMHUPOBAHKE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIbTYPBI.

YrnyOon€uuelid  Kypc — anreOphl  XapaKTepU3yeTCs  U3YYCHHEM  JOMOJHHUTEIHHOTO
TEOPETUYECKOr0 ammapara W CBS3aHHBIX C HUM METOJOB pelIeHus 3amad. AnreOpa sBIseTcs
S3BIKOM JUJISl OMHCAHUS OOBEKTOB M 3aKOHOMEPHOCTEH, CIY>KUT OCHOBOM MaTeMaTH4eCKOIo
MonenupoBanus. lpu 3ToM camMu OOBEKTH MaTeMaTHYECKHX YMO3AKIIOUEHUH U MPUHATHIC B
anreOpe MpaBuiIa NX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHHIO YMEHUH O0OOCHOBBIBATH
U JIOKa3bIBaTh CYXXJCHUS, PA3BUBAIOT MAaTEMaTHYECKYI0 HMHTYHMIHUIO, KPAaTKO M HAarJsIHO
PacKpbIBAIOT MEXAHU3M JIOTUYECKUX TTOCTPOCHUIN U y4yaT UX MpUMEHEHHUI0. TeM caMbiM anredpa
3aHMMaeT OJHO U3 BEAYIIUX MECT B (POPMHUPOBAHMH HAYYHO-TEOPETUUYECKOTO MBIIICHUS
oOyyJarouuxcsi.

CornacHo ywyeOHOMYy IutaHy B 7-9 Kiaccax u3ydaeTcss Y4eOHBIH Kypc «Anredpay,
KOTOPBI BKIIIOYAET CIEAYIOLIUME OCHOBHBIC paslenbl coiepxaHus: «Yuciaa U BBIUMCICHUSD,
«AnrebpanydecKue BBIPAKEHUSD, « Y paBHEHHSI U HEPaBEHCTBaY, « DYHKIIUN.

Ha usyuenue yueGHOro kypca «Anrebpa» B 7 kiacce orBoautcs 136 gacoB (4 yaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
7 KJIIACC

Yuciia 1 BBIYMCICHUSA

Panmonanbupie uyucna. CpaBHEHHE, YNMOpSAAOYMBAHWE U apU(METHUECKUE ACUCTBUS C
pauMoOHAIBHBIMU ynciaamMu. Yucnosas npsmas, MOyJIb YUCTIA.

CreneHp ¢ HaTypaJlbHbIM IIOKa3aTejaeM U €€ CBOMCTBA. 3alUCh 4yuCla B JIECATUYHON
MO3ULIMOHHON CUCTEME CUHMCIICHHUS.

Pemienne TeKCTOBBIX 3a7ay apupMETHYECKHM criocoboMm. Pemenue 3amau u3 peanbHOR
IIPAaKTUKKM HAa 4acTH, Ha ApoOM, Ha IMPOLEHTHI, IPUMEHEHUE OTHOLIEHUH W IpONOpUUil NpHU
pellleHnH 3a7a4, peleHue 3a/1a4 Ha IBUKEHHUE, paboTy, MOKYIKH, HAaJOTH.

Henumocts nenbix yucen. CBONCTBA JEIUMOCTH.

[Ipocthie u coctaBHbie yncia. YETHbIC U Heu€THBIE yncia. [Ipu3Haku nenumoctu Ha 2, 4,
8,5,3,6,9, 10, 11. [IpuzHaku 1eTUMOCTH CyMMBI U MPOU3BEICHUSI LIEIBIX YUCEN TIPHU PEIICHUU
3a/1a4 C MPAKTUYECKUM COJICPHKAHUEM.

HaubGonpmumii oOmuil nenurens U HaMMeEHbIee ollee KpaTHOe ABYX 4ucenl. B3aumno
npoctele yncna. AnroputM EBxinpa.

Jlenenne ¢ ocTaTkoM. Apru(METHIECKHE OTIEPALIUH HAJl OCTATKAMHU.

Anredpanyeckne BbIPaKeHUs

BripaxkeHue ¢ nepeMeHHbIMU. 3HAUEHHUE BBIPAKEHHs C NepeMeHHbIMU. [IpeacraBnenue
3aBUCHUMOCTH MEXKy BETMYMHAMHU B BUJIE (HOPMYIIBI.

ToxnectBo.  ToxnecTBeHHble  IpeoOpa3oBaHHsA  AIreOpanvyeckuX  BBIPAKECHMM.
Jloka3aTenbCcTBO TOXKIECTB.

Opnnowienbl. OqHOUWIEH cTaHAApTHOTO BUJA. CTENEHb OAHOWIICHA.

MHuorounensl. MHorowieH cra"paptHoro Buga. CreneHb MHorowieHa. CroxeHwue,
BbIUWTAHUE, YMHOXEHHE M JelieHue MHoroujeHoB. [IpeoOpa3zoBaHue LENOro BBIPaKEHUS B
MHorouiaeH. Kopau MHorousiena.

@opMysbl COKpAIIEHHOTO YMHOXKEHHUS: KBaJpaT CyYMMbl U KBaJpaT pPa3HOCTH JIBYX
BBIp@XEHHUM, KyO0 CyMMBbl U KyO pa3HOCTH JBYX BBIP@KEHHUH, pPA3HOCTb KBaJApPaTOB JABYX
BBIpQXEHHM, MPOU3BEACHNE Pa3HOCTU U CYMMBI JIByX BBIP@KEHUH, CyMMa U Pa3HOCTb KyOoOB
JIBYX BBIPQKEHUH.

PaznoxxeHne MHOrouwileHa Ha MHOXWTENU. BbiHeceHHe OOIEro MHOXHTENS 3a CKOOKH.
Meron rpynnupoBKH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHenue c¢ onHoil nepemeHHoW. KopeHb ypaBHeHus. CBolicTBa ypaBHEHMH C OJHOMU
MIEpEMEHHON. PaBHOCUIIBHOCTh YPABHEHHI. Y paBHEHHE KaK MAaTEMAaTHUECKasi MOJIENIb PeaJlbHOU
CUTyalUH.

JIuHeliHOe ypaBHEHHE C OJHOM NEpEeMEHHOW. UMCiIo KOpHEH JIMHEWHOIO YpaBHEHUS.
Pemienne TEKCTOBBIX 3a7ay C MOMOILIBIO JIMHEWHBIX ypaBHEHMH. JIMHEHHOE ypaBHEHHE,
COZIepaKalIee 3HAK MOYJIA.

VYpaBHeHHE C JABYMs TEpeMEHHbIMU. ['paduk JIHMHEHHOTO ypaBHEHUS C JBYMs
nepeMeHHbIMU. CHCTeMBbl TUHEHHBIX YPAaBHCHUM C IBYMsI TIEpEeMEHHBIMH. | paduueckuii MeTo
pELICHUS CUCTEMBI JIMHEHMHBIX YPABHEHU C IBYMs IIEPEMEHHBIMU. Perienue cucreM JTMHENHBIX
YPaBHEHUH C JABYMs NEPEMEHHBIMH METOJOM IOJCTAHOBKM M METOA0M cioxeHus. Cucrema
JIBYX JINHEWHBIX YPAaBHEHUU C BYMs IEPEMEHHBIMHU KaK MOJIEb PEAJIbHON CUTYALINH.



DOyHKIUHA

Koopaunara Touku Ha mnpsMod. YUucinoBsle NPOMEXYTKH. PaccrosHue Mexny AByMs
TOYKaMHU KOOPJAMHATHOU IIPSMOM.

[IpsamoyronbHas cuctema KoopAuHAT. AbGcuucca M OpAuMHAaTa TOYKM Ha KOOPAMHATHOM
wiockoctd. Ilpumepsl rpadukoB, 3aAaHHBIX (opMmyinaMu. YUYTeHue TIpadUKOB PpealbHbIX
3aBUCUMOCTEH.

QOyHKUMOHAIBHBIE 3aBUCUMOCTH MEXIy BennuuHamu. [lonstue ¢pynkuun. OyHKIHS Kak
MaTeMaTHuYecKasi MOJeb peajabHoro mnpouecca. Obnacte ompeneneHuss U 00JacTb 3HAYEHUH
¢bynkuun. CiocoOs! 3ananus Gyakuu. ['paduk Gyakiuu. [loHsTHS MakcuMyMa 1 MUHUMYMa,
BO3PACTaHMA U YOBIBaHUs Ha IPUMEpaxX pealbHbIX 3aBUCUMOCTEH.

Jluneitnas ¢pynkuys, e€ cBoiictBa. ['paduk nmuneitHoN Qynkmu. ['paduk pynkium y = [X.
KycouHo-3a1aHHbIE QYHKLINH.



I[INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHMA ITPOI'PAMMBI YUYEBHOI'O KVYPCA
«AJITEBPA» HA YIJIVBJIEHHOM YPOBHE OCHOBHOI'O OBILIET'O OBPA30OBAHMS

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJibTaThl OCBOCHUS MPOTPaMMBbI M0 MAaTeMaTHKE XapaKTEePU3YIOTCsS B
YacTHu:

1) maTpMoOTHYeCKOro BOCIIUTAHUSA:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY W HACTOSILIEMY POCCHIICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKON MIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTUKEHUN B JIPYTUX HAyKax U MPUKIATHBIX
chepax;

2) rpaskIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3alliid €ro Ipas.,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3IUIHBIX CTPYKTYP,
SBIICHUH, TPOLIETYp TPaKIAHCKOTO oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHITUIIOB B JEATEILHOCTH YUEHOTO;

3) TPyA0BOI0 BOCIIUTAHMS

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUYECKUX 3aJad MaTeMaTH4YeCKON
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOTro 00pa30BaHUS HA MPOTSHKEHUU BCEi
JKU3HH JIJIS1 YCTICTIHON MPOo(eCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHUEM HWHIWBHAYAJIbHOM TpPAaeKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

CITOCOOHOCTBIO K JMOIIMOHATBHOMY M AICTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, paCCyKICHUM, YMEHUIO BUACTh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOIO O3HAHMA:

OpUEHTAIIMEN B NIEATETLHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHSA YEJIOBEKa, NPHPOABI M O0OIIecTBa, TOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl UYelIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHUS U
3HAUMMOCTHU JIJIs1 Pa3BUTHUS LIUBUIIN3ALIUU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKOU
KyJbTypOH KaK CpEICTBOM TIIO3HAHUS MHpA, OBJIAJICHUEM HaBBIKAMU HCCIIEIOBATEIHCKON
JIeATEIIbHOCTH;

6) ¢usuyeckoro BoOCHMTAHHWS, (OpPMHPOBAHHA  KYJIbTYPbI 3I0POBbSI M
3MOIMOHAJIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAaHWs B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 37J0POBOTO 00pasa >KM3HU (30pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKAa pedIIeKCHuH,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEeMaTHYECKMX 3HAHWM IS pelieHus 3aj1ad B 00JacTH
COXPAHHOCTH OKpY>Karouleil cpeipl, MIAHUPOBAHUS IOCTYIKOB M OLIEHKH HMX BO3MOXKHBIX
MOCIEACTBUIA ISl OKPY’KAIOMIEH Cpeibl, 0CO3HAHUEM TI00AIBHOTO XapaKTepa SKOJIOTHYECKHX
npo0JIeM U yTeH UX PEIICHHUS;



8) aganTanumM K M3MEHSIOUIUMCH YCJIOBHAM COIMAIBLHON U PUPOIHOM Cpeabl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HGOHpGI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHA cBOCH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTLCA Yy APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HEOOXOIMMOCTRIO B (DOPMUPOBAHMHM HOBBIX 3HAHWH, (HOPMYITUPOBATH WJCH, MOHATHS,
THUITOTE3bI 06 0613e1<Tax H SBJICHUAX, B TOM YHUCJIC paHCC HCU3BCCTHLIX, OCO3HABATH I[G(l)I/H_[I/ITBI
COOCTBEHHBIX 3HaHUH M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMi0, BOCIPHUHMMATH CTPECCOBYIO
CUTYalLlMI0 KaK BBI30B, TPEOYIOLIUMH KOHTPMEp, KOPPEKTUPOBATh IPUHUMAEMBIE PELICHUS U
neicTBus, GOpPMYIHPOBATh U OLIEHUBATH PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINPEIJMETHBIE PE3YJIbTATBI

B pesynpraTe OCBOGHHS MPOrpaMMBI MO MaTEMAaTHKE Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanusi y oOyuaromierocss OynyT chOpMUPOBAaHBI MeTampeaMeTHbIe Pe3yJbTaThl,
XapaKTEepU3YIOIIMECS  OBJIAJICHUEM  YHHUBEPCAJIbHBIMU  I103HABAaTEIbHBIMM  JEHCTBUSAMH,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMH M YHHBEPCAJIbHBIMU PEryJISITUBHBIMHU
JEUCTBUSIMU.

ITo3naBaTenbHbIC YHHBEPCAJIbHbIC Y4eOHbIC NelCTBUS
Ba3oBble joruyeckue neiicTBus:

BBISBJISITH U XapaKT€PU30BaTh CYIECTBEHHbIE IMPU3HAKM MAaTeMaTHYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAYy MOHATUAMHU, (OpPMYyIUpOBaTH ONpEAETCHUs MOHATHH,
yCTAaHaBJIMBATh CYUIECTBEHHBIH MpPHU3HAK KJIACCU(PHUKAIMK, OCHOBaHMSA U1 000OLIeHHS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OpPMYIHpOBaTh U MPEOOpa3OBbIBATh CYXKJEHUS: YTBEpAWUTENbHBIE WU
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IKe, YCIOBHBIE;

BBISBIISATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpEUUs B (akTax,
JaHHBIX, HaOMIONEHUSIX U  YTBEPXKIEHUSX, MpeasaraTb KpPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U POTUBOPEYUHIA;

JIeNIaTh BBIBOJBI C HMCIOJB30BAaHUEM 3aKOHOB JIOTMKH, ACTYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

pa3dupatrh J0Ka3aTeabCTBAa MaTEMaTHUYECKUX YTBEPKICHHUH (IpsMble U OT MPOTHUBHOIO),
IPOBOAMTH  CAMOCTOSATEIBHO  JIOKA3aTeIbCTBA MaTeMaTU4YeCKuX (aKTOB, BBICTpauBaTh
apryMeHTaluIo, NPUBOAUTE NMPUMEPHI U KOHTPIPUMEPHI, NPUMEHATh METOJ MaTEMaTHYECKON
UHIYKIUH, 000CHOBBIBATh COOCTBEHHBIE PaCcCy KICHHUS;

BbIOMpaTh CcHoco® pemieHus y4eOHOM 3afaud (CpaBHMBAThb HECKOJIBKO BapHaHTOB
pelieHusi, BbIOMpaTh HauOoliee NOAXOMANIMM € Y4ETOM CAMOCTOSITEILHO BBIJEIEHHBIX
KPUTEPUEB).
ba3oBble ucciaenoBarebCKue 1eHCTBHA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHMS, (OPMYIUPOBAThH
BOIPOCHI, (GUKCUPYIOIINE IPOTUBOPEUNE, IPOOIIEMY, CAMOCTOSITEIbHO YCTaHABINBATh HCKOMOE
U JJaHHOE, (POPMUPOBAThH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;



MIPOBOAMTH MO CaMOCTOSITENIbHO COCTABJIIEHHOMY IUIaHy SKCIIEPHUMEHT, MCCIE0BaHUE T10
YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB MEXIY
coboii;

CaMOCTOSITENIbHO (OPMYIUPOBATH 0000IEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HAOJIO/ICHUSI, HCCIIEIOBaHMs, OJKCIEPUMEHTa, OICHUBaTh JOCTOBEPHOCTh IMOJIyYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;

MIPOTHO3HPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBIABIIATH HEAOCTATOYHOCTh U N30BITOYHOCTD I/IHCI)OpMaI_II/II/I, JaHHBbIX, HCO6XOI[I/IMBIX JJISL
peleHus 3a1auu;

BbIOUpaTh, AHAIU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IMPE/ICTABICHHUS,

BBIOMpAaTh (HOopMy MpencTaBIeHUS WHPOPMALUU U WILIIOCTPUPOBATH peIIacMble 3aauu
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHMBATh  HAAEKHOCTh MHGPOPMALMM MO  KPUTEPUSAM, MPEAJOKEHHBIM WU
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENBLHO.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe YUeOHbIe 1elicTBUSA

BOCIIPUHUMATh U (HOPMYJIUPOBATh CYXJIEHUS B COOTBETCTBUU C YCIOBUSIMH U LEJISIMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIpaKaThb CBOIO TOUKY 3PEHMS B YCTHBIX U NMUCBMEHHBIX
TEKCTaX, JaBaTh TOSCHEHHWS IO XOJAy pEHIeHHs 3aJadd, KOMMEHTHpPOBATH TOJIYYECHHBINA
pe3ynbTar;

B X0/ OOCYX/E€HHUS 33a/1aBaTh BOIPOCHI MO CYILIECTBY OOCYXJIAaeMON TEeMbI, MPOOIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJIEM, HAlleJCHHBbIE Ha MOMCK PELICHMs, CONOCTaBIATh CBOU
CYXKIEHHS C CYXJIEHUSIMHU JPYIMX YYacTHHUKOB JAMajiora, oOHapy»uBaTh pa3ivune U CXOJCTBO
MO3UIMH, B KOPPEKTHOM opMe GOopMyJIMPOBATH Pa3HOTIACHsI, CBOM BO3PAXKECHHUS;

NpPEICTaBIATh PE3yNbTaThl pEIICHHs 3a7ayd, SKCIEPUMEHTa, HCCIEeIO0BaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmaT BBICTYIUICHMS ¢ Y4Y€TOM 3aJad [pe3eHTaluu u
0COOEHHOCTEHN ayAUTOPHH;

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIMBUIYaTbHOH pabOTHI Tpu
pelIeHnH y4eOHBIX MaTeMaTH4YecKHX 3ajad, MPUHUMATh Iellb COBMECTHOM JesTeIbHOCTH,
IUTAHUPOBATh OPTaHMU3ALMI0 COBMECTHOM paboThl, paclpeaessaTh BUIbl paboT, 10roBapuBaThCA,
00CyX)aaTh MPOIECC U PE3yJIbTaT pabOThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B I'PYMNIOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» M HHBIE); BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JEHCTBUSA C
JPYTUMHU 4YJ€HaMU KOMaH]Ibl, OIICHWBAaTh KAayeCTBO pe3yJibTaTa M KaueCTBO CBOETO BKJIaja B
001l pe3ynbTar o KpUTepusM, chOpMyINPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUSI.

PerynsiTuBHbIC YHUBepCaJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranuzanus:
BBISBJISITH MPOOJIEMBbI JUIsi pELIEHUS B JKU3HEHHBIX U Y4YEOHBIX CHUTyalusX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MOAX0AAX MPUHATHUS PelIeHUH (MHINBUAYAIbHOE, TPYIIIIOBOE);
CaMOCTOATCIIBHO COCTABJIATH IIJIAH, aJITOPUTM PCHICHUA 3a1a4n (I/IJII/I €ro qaCTL), BI:IGI/IpaTB
crnoco0 pemeHHss ¢ Y4E€TOM HMMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHHI ¢ yuéTOM HOBOM HH(pOpMaLUU.



CaMOKOHTPOJIb, IMOIIMOHAJIbLHBIH UHTEJJIEKT:

BJIQJICTh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOIecca W Pe3ysibTaTra PeIIeHUs
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIINH U PEQIICKCHH;

NPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTH IPH PEIICHHH 3aa4H, BHOCHTH
KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, HAWJEHHBIX OIIHOOK,
BBIBJIEHHBIX TPYJHOCTEW;

OILICHHUBATh COOTBCTCTBUEC pe3ynLTaTa JCATCIIBHOCTHU HOCTaBHCHHOfI meian u YCJIOBI/IHM,
OOBSCHATH MPUIUHBI JTOCTHIKEHUS WM HETOCTHIKEHUS 1EJTM, HAXOUTh OIIHOKY, JaBaTh OIEHKY
MPUOOPETEHHOMY OIIBITY;

BLIpa)KaTB OMOILIUA HpI/I I/I3y‘I€HI/II/I MAaTEMAaTUYCCKUX 06’beKTOB 148 (baKTOB, 1aBaThb
HMOIMOHAJIBHYIO OLIEHKY PEIICHUS 3a1a4H.

INPEAMETHBIE PE3YJIbTATbBI

K koH1y 00y4enus B 7 kjiacce 00y4aronuics MOTy4YHT ClAeIyIONINe MPEAMETHBIE Pe3yIbTaThl:

Yucsia ¥ BLIYUCICHUSA

PaunonaneHble ynca.

[lepexonuTh OT 0AHOHN (HhOPMBI 3aMCHU YUCEN K JIpYyroi (mpeoOpa3oBbIBaTh JIECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSITHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JIECATHYHYIO ApOOB).

Hcnonp30BaTh MOHATHS MHOXECTBA HATypaJbHBIX YHMCEJ, MHOXECTBA IIEJIBIX 4YHCEl,
MHOKECTBA pAlMOHAJBHBIX YHCEJl MpPU pEUIeHUHM 3ajady, IPOBEICHUU PpaCCYKICHUM U
JI0Ka3aTeNbCTB.

[ToHuMaTh U OOBSICHATH CMBICI MO3UIIMOHHON 3alTUCH HATYPAJIbHOTO YHCIIA.

CpaBHUBATh U YIIOPSAI0OUNBATH PALIMOHAIBHBIE YUCIIA.

BoinonHATh, coderass yCTHbIE M NMHCbMEHHbIE NPHUEMBI, apuMeThyecKue IeHCTBUS C
palMOHaIbHBIMU YHCIIAMH, MCIOJIb30BaTh CBOWCTBA YHMCEN W MpaBWiIa ICHCTBUM, NPUEMBI
palMOHANIbHBIX BEIYUCICHUMN.

BbInonHATE AEMCTBUS CO CTENEHSIMHU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

Haxoauth 3HaueHHs YHCIOBBIX BBIPAKEHUH, COJEpKAIMX pPAlMOHAIbHBIE YHUCIA U
CTETIEHU C HATypaJbHBIM I[IOKa3aTeleM, HPUMEHSTh pPa3HOOOpa3Hble CHOCOOBI U TMPHUEMBI
BBIUMCJIEHMS], COCTABIISATh M OLIEHWBATh YUCJIOBBIE BBIPAXKEHMS NPH PELICHUH MPAKTHUYECKHUX
3a]a4 U 3a]a4 U3 JIpyrux yu4eOHbIX MPEIMETOB.

OKpyriasTh YuCiia ¢ 3aJaHHOM TOYHOCTBIO, @ TaK)KE 0 CMBICITY MPAaKTUYECKON CUTYyalllH,
BBINIOJHATh NPUKHUIKY M OLIEHKY pe3yJibTaTa BBIUMCICHHUH, OLICHKY 3HAUYE€HUH YHMCIOBBIX
BBIPAXEHUI, B TOM YUCJIE TP PEMICHNN IPAKTUYECKUX 3a4a4.

Pemartp TexcToBbIE 331aUu apu(PMETHIECKHM CIIOCOOOM, UCIIONIBb30BaTh TAOIUIIbI, CXEMBI,
YepTexXH, IPyrue CpeicTBa MPeICTaBICHHSI JaHHBIX MPU PEIICHUH 3a/1a4.

Pemate mNpakTMKO-OPUEHTUPOBAHHBIE 3aJauM, CBSI3aHHBIE C OTHOIIEHHWEM BEJIWYMH,
IIPONOPLUOHATIBHOCTBIO BEIMUMH, IPOLEHTAMH, MHTEPIPETUPOBATh PE3YJIbTATHI PEIICHUS 3aaa4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpuBaeMbIX OOBEKTOB.

JlenumocTsb.

Jloka3biBaTh M MPUMEHSTH MIPU PEIICHUH 3a]a4 MPU3HAKU IeTUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, mpu3HaKku JEIMMOCTH CyMMBI U IIPOU3BEIECHUS 1IENIbIX YHCET.

PacknanpiBaTh Ha MHOXKUTENH HATYPAJIbHBIC YUCIIA.



CB00OOAHO OnEepupoBaTh MOHATUAMU: YETHOE YHMCIIO, HEYETHOE YUCIIO, B3AaUMHO MPOCTHIE
YUCIIA.

Haxomute HamOonpmuii oOmIMI [eNWTENh W HAMMEHbBIIEE OOIIee KpaTHOE YUCEeT H
MCII0JIb30BAaTh UX IIPY PEIICHUN 3a7a4, IPUMEHATh aIropuT™M EBKianaa.

OnepupoBaTb NOHATHEM OCTaTKa IO MOJIYJIIO, NPUMEHATH CBOMCTBA CPABHEHMM II0
MOZYJIIO.

Auredpanyeckue BbIpaKeHHUs

BeIpaxkeHus ¢ NepeMEHHbIMU.

Hcnonb3oBate anredbpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOro MaTepuaa.

HaxonuTe 3HaueHs1 OyKBEHHBIX BBIPKEHHUH MTPH 33JJaHHBIX 3HAYCHUSIX MTEPEMEHHBIX.

Hcnonb30BaTh MNOHATHE TOXJIECTBA, BBINOIHATH TOXKIECTBEHHbIE IPeoOpa3oBaHUs
BBIPAKCHU, JOKa3bIBaTh TOXKIECTBA.

MHOroueHsl.

BrlinonHATe peobpa3oBaHus LEI0r0 BbIPAXXEHUSI B MHOTOWIEH MPUBEACHUEM I0I00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

Beimonuate neiictBus (CloKeHUE, BBIYUTAHUE, YMHOXKEHHE) C OJHOWIEHAMH M C
MHOTOWICHAMH, TPUMEHATh (POPMYINIBI COKPAIIEHHOTO YMHOKEHHs (KBagpaT U KyO CyMMBI,
KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJIpaTOB, CyMMa M pPa3HOCTb KyOOB), B TOM 4YHCIE IS
YIPOIIECHHS BBIYMCICHUI.

OcCy1ecTBIATh Pa3I0KEHUE MHOTOWIEHOB HA MHOMKHUTENIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOILEro MHOXUTEINS, TPYNIHUPOBKU CllaraéMbIX, IPUMEHAS (HOPMYJbl COKPAIIEHHOTO
YMHOKEHUS.

[TpuMeHsaTh mnpeoOpazoBaHMsl MHOTOYICHOB Ui pPELICHHWs pa3iMyHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATIbHOU ITPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATypaJbHBIMH MOKa3aTeNsIMU AJis IpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHHUs] M HEPABEHCTBA

Pemarp nuHEHBIE ypaBHEHHs C OJHOM NEPEMEHHOW, MPUMEHss MpaBuia Iepexona OT
UCXOJHOIO YypaBHEHHUSI K pPaBHOCWIBHOMY eMy. [IpoBepsiTh, sIBisS€eTCS JM YHCIO KOpPHEM
YpaBHEHHUS.

[TonGupath mpUMephI Map YUCE, IBISIOUINXCS pellleHueM JHHEHHOTO YpaBHEHUS C ABYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpauK JHMHEWHOTO YpaBHEHUS C JBYyMs
MEePEMEHHBIMH, MOJIb3YSICh IPaUKOM, TPUBOJUTH IPUMEPHI PEILICHUS YPABHEHHUS.

Pematps cucTteMbl ABYX JIMHEHHBIX YpaBHEHUH C JByMsl NIEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBiATh M pelIaTh JMHEWHOE YPABHEHUE WM CUCTEMY JIMHEHMHBIX ypaBHEHUH IO
YCIIOBUIO 3a/layM, WHTEPIPETHPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3a/aydl TMOJYYEHHBIN
pe3yJIbTar.

DOyHKIUHA

Koopaunate! u rpaduxu.

N3o00pakath Ha KOOPAMHATHOM TIPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alMChIBaTh YUCJIOBBIE IMPOMEXKYTKH Ha
anreOpanyeckoM s3bIKe.

Otmedats B KOOpAMHATHOM TNIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAWHATaM.



DyHKIUH.

CrtpouTts rpaduku TUHEHHBIX (OYHKITHHA.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA W3BECTHBIE 3aBUCHMOCTH MEXIY BEIMYMHAMU:
CKOpPOCTb, BpeMs, PAacCTOSHUE, 1[€Ha, KOJUYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTb, BpEMH,
00BbEM paboTHI.

HaxoauTe 3HaueHne QyHKIMM 10 3HAYECHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuii crocod MpeACTaBiICHUS M aHAIW3a MHPOPMALUU, U3BIEKATh U
MHTEPIPETUPOBATH NHPOPMALIUIO U3 IPA(QUKOB pPeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonb3oBathk cBOWCTBA (PyHKLUMH JUIsl aHaIN3a rpa)MKOB peasibHbIX 3aBUCUMOCTEH (HYJIN
(GYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA (PYHKILIMH, MPOMEXKYTKH BO3pAacTaHHs U yOBIBaHUS
¢dyHKIMN, HanOOIbIIIee U HAUMEHbIIee 3HAUCHHS (DYHKIIHH).

Hcnonb3oBate rpaduku Ui UcCIel0BaHUS MPOLIECCOB U 3aBUCUMOCTEH, IpPU pELICHUU
3ajia4y U3 IpYrux y4eOHbIX IPEIMETOB U PeaIbHOM JKU3HU.



TEMATHYECKOE IINTAHUPOBAHHE
7 KJIACC

n/n

HaunmenoBaHmue pa3xeioB u
TEM MMPOrpaMMbl

KoanuecTBo 4acoB

Bcero

DJIeKTPOHHbBbIE
(undposbie)
oOpa3oBaTe/ibHbI
e pecypchbl

UUCJIA 1 BBIYMCIIEHU .
PanuonansHbie yncna
(moBTOpEHUE)

11

AJITEBPAYECKHUE
BbIPAKEHU . Beipaxkenus ¢
[ePEMEHHBIMU

OYHKIMN. KoopauHatsl 1
rpaduxu. OyHKIUU
YPABHEHUA 1 CUCTEMbBI

VPABHEHWM. Jluneiinbie
YpaBHEHMA

11

10

UHNCJIA Y1 BBIYUCJIEHUAL.
CremneHb ¢ HaTypaJbHBIM
nokasaresneM. OTHOUIECHBI

AJITEBPANYECKHUE
BBIPAKEHU 1. MHOTOYJICHBI
AJITEBPAYECKUE
BbIPA’KEHU . ®opmyiibt
COKpaIIEHHOTO YMHOXEHUS
UNCJIA 1 BBIYNCJIEHHU L.
JlerumMocTh

19

18

10

10

11

®OYHKUWMN. Jlunetinas
byHKIHS

YPABHEHUMA 1 CUCTEMBI
YPABHEHU. Cucrems
JIMHENHBIX YPABHEHUN
[ToBTOpeHnue, 060061ICHNE,
CHUCTEMAaTHU3alMs 3HAHU N

13

14

13

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

136










