INPUHATO:
Ha llenaroruueckom cosere

YTBEPX/JAEHO:
Hupektop OUY «/letn mupar»

JOOKYMEHT NOANNCAH
BNEKTPOHHOW NOAMUCHIO

Ceptucbukat: 02A68AC300C5B19C9244B69196B4FOACE7
Bnapeneu: KOMAPOB BANEPW NbBOBUY
[OeiictButenex: ¢ 07.08.2024 no 07.11.2025

PABOYASA ITPOT'PAMMA

yueOHOro Kypca «Aaredpa»

JJI O6y‘-IaIOIHI/IXCSI "7 KJ1accoB

CocraBurenn:
ABTOpckui kKoJuiekTuB OUY «/letn mupa»

MockBa




HHOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOT'O OOIEro 0Opa3oBaHMA: OHA
oOecrieynBaeT HW3Yy4YE€HHUE JAPYrHUX JUCHUIUIMH, KaK €CTeCTBEHHO-HAyYyHOrO, TaK U
TYMaHUTAapHOTO LUKJIOB, €€ OCBOCHHE HEOOXOAMMO I MPOJODKEHUS 00pa3oBaHUS U B
MOBCETHEBHON  KHM3HH. Pa3Bute y o0Oydaromuxcs HAay4HBIX MPEICTaBICHHA O
IIPOUCXOKACHUM M CYHIHOCTH ainreOpanyeckux aOcTpakuui, crnoco0e OTpaxeHus
MaTeMaTUYeCKOM HayKol sBJIEHHMH M @poLeccOB B MpUpoJe U OOIIECTBE, PpOJHU
MaTeMaTHYeCKOro MOJEIMPOBAHNSA B HAYyYHOM IO3HAHUM M B IPAKTUKE CHOCOOCTBYET
(OpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHUS M KadyeCTB MBbIIIJICHUS, HEOOXOOUMBIX MJIs
ajanrtanud B COBpeMEHHOM IM(poBoM obmecTBe. M3ydeHue anreOpsl obOecrednmBacT
pa3BUTHE YMEHHs HAOMIOAaTh, CpaBHUBATh, HAXOAWUTh 3aKOHOMEPHOCTH, Tpelyer
KPUTHYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBaHHO 00OCHOBBIBATH CBOM JICHCTBHS U
BBIBOJIBI, (hopMynupoBaTh yrBepkaeHus. OcBoeHne Kypca anreOpsl 00ecreunBaeT pa3BUTHE
JIOTHYECKOTO MBIIUIEHUsI OOYYaroIIMUXCsl: OHU HUCIOJIb3YIOT AECIYKTUBHbIE U WHIYKTUBHBIE
paccyxaeHus, 0000leHre U KOHKpeTU3aluoo, adcTparupoBanue u aHajorutro. OOyueHue
anreOpe  mpeanoyiaraeT  3HAYUTENbHBIH  O0BEM  CaMOCTOSATENIBHOW  JEATEIbHOCTH
oOyyaromuxcs, I[O03TOMY CaMOCTOSTEIbHOE pelleHHe 3a7ay sABISETCS peanu3anuei
JESITeTbHOCTHOTO MPUHIIUTIA 00YIEHUSI.

B crpykrype mporpamMmel ydeOHOTO Kypca «Anredpa» UIsi OCHOBHOTO OOIIETro
00pa3oBaHMsl OCHOBHOE MECTO 3aHHMMAIOT COAEP)KATEIbHO-METONYecKue JIuHuM: «Yucna u
BBIUUCIICHUSY, «ANTeOpandecKie BBIPAKECHU», «YPAaBHEHUS U HEPABEHCTBAY, «DYHKIUN.
Kaxnas u3 3TuX cojep:KaTelbHO-METOJUUECKUX JIMHUM pa3BUBAETCS Ha MPOTSHKEHUM TPEX
JIeT U3Y4EHUs Kypca, B3aUMOJCHCTBYsI C IpYTMMU €ro JIMHUAMH. B Xoze n3ydenus: yueOHOro
Kypca oOyyaroluMcsi MPUXOJUTCA JIOTHUECKH pAacCyXJaTh, HCIIOJIb30BaTh TEOPETHKO-
MHOXKECTBEHHBIH 53bIK. B cBA3M ¢ 3TUM B mporpammy y4yeOHOro Kypca «Anredpa»
BKJIFOYEHbl HEKOTOpPbIE OCHOBBI JIOTMKH, IpPEACTaBICHHbIE BO BCEX OCHOBHBIX paszjenax
MaTeMaTUYeCcKoro 0Opa30BaHUsI M CIIOCOOCTBYIOIIME OBJIAJACHHUIO OOYYAIOIIMMUCS OCHOB
YHHUBEPCAIBLHOTO MAaTEeMAaTHIECKOTO si3bIka. CoaepKaTenbHON M CTPYKTYpHOU OCOOCHHOCTHIO
yueOHOro Kypca «Anredpay» siBIsSIETCS €ro UHTErPUPOBAHHBIN XapakTep.

Conepxxanne JMuHUM «Yucina ¥ BBIYUCICHHS» CIYKUT OCHOBOM I JNadbHEUIIEro
M3yYeHHUs] MaTEeMaTHUKH, CIOCOOCTBYET Pa3BUTHIO Y OOYUYAIOIIMXCS JJOTMUECKOTO MBIIIJICHHS,
(GOopMHpOBaHHIO YMEHHMsS MOJb30BATHCA  AJITOPUTMAMHU, a TaKXKe MNPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JUIsI MOBCEIHEBHOM XHU3HHU. Pa3BuTHE MOHATHA O
qucie Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs CBS3aHO C PALMOHAIBHBIMH U
WppaIMOHAILHBIMU YHCIIaMH, (POpMUPOBAaHHEM TPEICTABICHUNA O NEHCTBUTEILHOM YHCIIE.
3aBepieHre OCBOSHUS YUCIOBOM JIMHIUH OTHECEHO K CPETHEMY 00IIeMy 00pa30BaHUIO.

Conepxanne IBYX anreOpanyeckux JIUHUN — «AnreOpanvecKkue BBIPOKCHUS» U
«YpaBHEHHSI U  HEPAaBEHCTBa»  CHOCOOCTBYeT (OPMHpPOBAHUIO y  OOydaroluxcs
MaTeMaTHYeCKOro amnmnapara, HeOOXOJUMOro JUIs PeLIeHHs 337ad MaTeMaTHUKU, CMEXHBIX
NpPEeIMETOB U NPaKTUKO-OPUEHTHPOBAHHBIX 3aday. Ha ypoBHe OCHOBHOro oOIIero



oOpa3oBaHusl y4eOHBII MaTepuan TPYNNHUPYETCSs BOKPYT PpALMOHAJIBHBIX BBIPAKCHHH.
AnreOpa  JIEMOHCTpHpYET 3HAuCHHE MaTeMaTUKUM Kak s3bIKa JUIS  [TOCTPOCHUS
MaTeMaTU4eCKUX MOJIENICH, OMHMCaHMs IPOIECCOB W SBJICHUH peambHOro mMupa. B 3amaum
oO0y4yeHus anreOpe BXOIAT TaKKe JajbHEUIIEe Pa3BUTHE AJTOPUTMHUYECKOTO MBIIIICHHS,
HE00XOMMOT0, B YAaCTHOCTH, JJISi OCBOCHHS Kypca MH()OPMATHKH, U OBJIAJCHUE HABBIKAMU
NeNyKTUBHBIX paccyxiaeHuil. [IpeoOpa3zoBaHue CHMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO
BOOOpaXEeHUs, CIIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPYECTBY.

Conepxanue (QyHKIMOHATBHO-TpAUUYECKOM JIMHUM HAIEJICHO Ha IIOJyYeHHE
o0ydJaromuMuUCS 3HAaHUH O QYHKIMAX KaK BaKHEHWIIeH MaTeMaTHYeCKOH MOJIETH s
OITMCAHUS U UCCIEIOBAaHMs Pa3sHOOOpa3HBIX MPOLIECCOB M SBJICHUI B MPUPOAE U OOILIECTBE.
N3yyenne marepuana crocoOCTBYET Pa3BUTHIO Y OOYYArOIIMXCS YMEHHUS HCIIOJIb30BATh
pa3NUYHbIC BBIPA3UTENIbHBIE CPENCTBA S3bIKA MAaTEeMAaTHKU — CIIOBECHBIC, CUMBOJHMYECKUE,
rpaduUecKkie, BHOCHT BKJIaJ B (OPMHPOBAHHE TPEACTABICHUH O PO MAaTEMATUKH B
Pa3BUTHH TUBWIN3ALUHI U KYJIbTYPHI.

Cornacno yueObHOMY MaHy B 7-9 Kiaccax u3ydaercs ydeOHBIH Kypc «Anredpay,
KOTOPBIN BKJIIOYAET CJIEIYIOIINE OCHOBHBIC Pa3/ielibl coepxkanus: «Uncna M BEIYUCICHUS,
«AnredpanuecKue BHIPAKCHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLIUN».

Ha u3yuenue ydyeOHoro xypca «Amnredpa» orBoautcs 306 dacoB: B 7 kiacce — 102
yaca (3 Jyaca B HEJICIIIO).



COJEPKAHUE OBYYEHUA

Yucia ¥ BBIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE U JIECATHUYHBIE, IEPEX0 OT OAHOH (HOpMBI 3amucu JIpoder K
npyroi. lloHsaTHe panuMoOHAJIBHOrO 4YMCIIA, 3alUCh, CpPAaBHEHME, YIOPSIJLOYUBAHUE
panMoHaNBHBIX YKcell. Apu]MeTHUecKrue NeCcTBUS ¢ palOHAIBHBIMU 4HciIaMH. Pemenue
3aJa4 U3 peaIbHOM MPAKTUKU Ha YacTH, Ha ApoOu.

CreneHnsp ¢ HaTypalabHBIM IIOKA3aTENEM: ONPEEIICHNE, IPe0Opa30BaHUE BhIPAXKEHUI Ha
OCHOBE OIIpeJeNIeHHs], 3anuch 00bIINX dncell. [IpoeHTsl, 3anuch NpoLEHTOB B BUAE IpooU
U ApoOH B BHJE NPOLEHTOB. TpH OCHOBHBIE 33/Ja4M Ha NPOLEHTHI, PEUICHHE 3a7ad M3
peaIbHOM NPAKTUKH.

[IpuMeHEeHHE NPU3HAKOB ACIMMOCTH, DPA3lOKEHHE HAa MHOXKHTEIM HATypalbHBIX
YHUCEL.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00OpaTHas IPOIOPIHOHATIBHOCTH.

Auaredpanyeckue BbIpaKeHHUs

IIepemeHHBIE, YMCIIOBOE 3HAYEHHUE BBIPAKEHUS C IEPEMEHHON. JlonycTMBbIEe 3HAYCHUS
nepeMeHHbIX. IlpencraBieHne 3aBUCMMOCTH MEXAY BEJIMYMHAMU B BuAe (HOpMyIIbL.
Beruucnienuss no ¢opmynam. IIpeobpazoBaHue OyKBEHHBIX BBIPAKEHHH, TOKIECTBEHHO
paBHbIE BBIpAXKEHUS, IPaBUiIa IpeoOpa3oBaHUs CyMM U MPOU3BEIECHUH, MpaBuila pacKpbITUS
CKOOOK M IPUBEJCHUS OJJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEJIEM.

Opnowrensl u MHorowieHol. CreneHb MHorowieHa. ClloKeHHE, BbIYUTAHUE,
YMHOX€HHE MHOTOWICHOB. DOpMyJbl COKpAaIEHHOTO YMHOMKEHMS: KBaJApaT CYMMBI U
KBagpar pasHoctu. Dopmyna pa3sHOCTH KBaAparoB. PasjiokeHWe MHOIOYIECHOB Ha
MHOXHUTEIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHe, KOpeHb  ypaBHEHHUs, TIpaBwia  IpeoOpa3oBaHUS  ypaBHEHUS,
PaBHOCUIILHOCTb YPaBHEHHUIA.

JInneliHOE ypaBHEHHME C OJHOM NEPEMEHHOM, YUCIIO KOPHEH JIMHEMHOIO YpaBHEHWS,
pelieHre JTUHEWHbIX ypaBHeHUH. CocTaBiieHHEe YpaBHEHHMH 1O YCJIOBMIO 33jayu. PemieHue
TEKCTOBBIX 33/1a4 C IOMOUIBIO YPABHEHUN.

JIuneiiHOe ypaBHEHHE C IBYMsI IEpEMEHHBIMU U ero rpadpuk. Crucrema AByX JIMHEHHBIX
ypaBHEHUN C JABYMS MEPEMEHHbIMU. PerieHne cucteM ypaBHEHUM CIOCOOOM TOJICTAHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a1a4 € IOMOILBI CUCTEM YPaBHEHUM.

DOyHKIUH

Koopaunarta Touku Ha npsMoil. UucinoBble MpOMeXyTKH. PaccTossHue MEXIy IByMs
TOYKaMU KOOPJAMHATHOMU IIPSIMOA.

[MpsimoyronpHas cuctema koopaunHat, ocu Oxu Oy. Abcrmucca u opIuHATa TOYKH Ha
KOOpAUHATHOU TuiockocTH. [Ipumeps! rpadukoB, 3agaHHbIX popMynamu. UteHne rpapukon
peanbHbIX 3aBucuMocTed. [lonstue ¢ynknuu. I'padux ¢ynkuuu. CpoiicTBa GyHKIUH.
Jluneitnas ¢ynkuus, e€ rpaduk. ['paduk ¢ynkuum y = |X|. ['padudeckoe pemieHne
JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEMHBIX YPaBHEHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA INPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE Ppe3yJbTAaThl OCBOCHHUS MPOrpaMMbl Y4eOHOTO Kypca «Anredpan
XapaKTepU3yIOTCSL:

1) naTpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM HMHTEpeca K NPOIUIOMY M HACTOSIIEMY POCCHIICKOM MaTreMaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JOCTH)KCHHUSM POCCUHCKUX MAaTeMAaTUKOB U POCCUHCKOMN
MaTEMaTHYeCKON IIKOJbl, K KCIONb30BAHUIO ATHUX [OCTWKEHHH B JAPYyruxX HayKax U
MPUKIIAJHBIX cdepax;

2) rpaxIaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTaAHHE:

TFOTOBHOCTBIO K BBIMOJHEHHUIO O0SI3aHHOCTEN TpakKJaHUMHA W pealu3alld €ro mpas,
MIPEJICTaBJICHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKIMOHUPOBAHMS Pa3IMUHBIX CTPYKTYD,
SBJIGHUH, POIIEIyp TPaXkAaHCKOTr0 o0lIecTBa (HalpuMep, BBIOOPHI, OIPOCHI), TOTOBHOCTHIO K
00CYXKJIEHUIO 3TUYECKUX MPOOIIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKECHHMA
HAyKH, OCO3HAHHEM BaKHOCTH MOPaIbHO-3THYECKUX MPUHIUIIOB B IEATEIbHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOW Ha aKTMBHOE Y4YacTHE B PEILIEHUU MPAKTHUYECKUX 3aJad MaTeMaTH4eCKON
HaIPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTH4ECKOro OOpa30BaHHS HA NPOTSIKEHUU
BCEH JKM3HU /ISl YCTIEUTHON MPO(EeCCHOHATBHON NEATETbHOCTH U Pa3BUTHEM HEOOXOIMMBIX
YMEHHM, 0CO3HAHHBIM BBIOOPOM U MOCTPOEHUEM MHAWBUIYaJIbHOM TPAeKTOpUN 00pa30BaHuUs
1 ’KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIOCOOHOCTBIO K DMOIMOHANLHOMY M ACTETHYECKOMY BOCIPHUATHIO MAaTEMATHUECKUX
OOBEKTOB, 3a/Jay, pEHICHWH, pacCyKIEeHUH, YMEHHIO BUICTh MaTeMaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHUEHTAIMEN B JEeSITeIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YEJIOBEKa, MPHUPOAbI M OOIIEecTBa, MOHUMAaHHEM
MaTeMaTHYeCKOM HayKu Kak c(epbl 4eIOBEUECKON JesATENbHOCTH, 3TANOB €€ pa3BUTHUS U
3HAYUMOCTU JJIS Pa3BUTHUsI [UBWJIM3AI[MM, OBJAJCHHEM S3bIKOM MAaTeMaTUKH U
MaTeMaTUYeCKOW KyJIbTYpPOM KaK CpPEACTBOM IMO3HAHMS MHpPA, OBJIAJCHHEM MPOCTEUILINMHU
HaBbIKAMH MCCJIEI0BATEIbCKON JEATEIbHOCTH;

6) ¢usnueckoe Bocnuranue, GopMHUpPOBaAHME KYJIbTYPbI 310POBbS U
3MOLUMOHAJIBLHOIO 0JIArONoyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYeCKHWE 3HAHMUS B HMHTEpEcax CBOEro 3/I0pOBbS,
BEJICHUS 3/10pOBOT0 00pa3a >KU3HHU (310pOBOE MUTaHKE, COATaHCUPOBAHHBIN PEXXUM 3aHATUI
U OT/bIXa, peryisipHas pu3nyecKasi akTUBHOCTD), COPMUPOBAHHOCTHIO HAaBbIKA pediieKcu,
MPU3HAHUEM CBOETO IIPaBa Ha ONMIMOKY U TAKOTO K€ MpaBa IPyroro 4eloBeKa,

7) 3K0JI0OTHYECKOe BOCTIMTAHHUE:



OpHCHTAIIMEH Ha MPUMEHEHHE MAaTeMaTHYECKUX 3HAHUM JIJIs1 PEIICHHS 3a7a4 B 00J1aCTH
COXPAaHHOCTH OKpY>Kalolel Cpeibl, MJIAHUPOBAHUS MOCTYNKOB M OIEHKH MX BO3MOXHBIX
MOCJIENCTBUM I OKPYXKAIOIIEH  Cpelbl, OCO3HAaHHEM TJ00aJbHOTO  XapakTepa
9KOJIOTHYECKUX TPOOIIEM U ITyTEH UX PEIICHHUS,

8) ajanTanmns K U3MEHAIIUMCS YCJIOBUSIM COLMATbHOM M NPUPOJIHOM Cpe/bl:

FOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSX HEOINPEICIEHHOCTH, IMOBBIIICHUIO YpPOBHS
CBOEH KOMIIETEHTHOCTH Y€PE3 NPAKTHUECKYIO AEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCA Y
IPYTUX JIIOACH, MpHOOpeTaTh B COBMECTHOW JCSATEIHPHOCTH HOBBIC 3HAHUS, HABBIKU H
KOMIIETECHIIMY U3 OIbITA JPYTHUX;

HEOOXOIUMOCTHI0O B (DOPMHUPOBAHMHM HOBBIX 3HAHWW, B TOM YHUCIE (POPMYIHPOBATH
WJIeH, TIOHATHS, TUIOTE3bl 00 00BEKTaX M SBJICHHSIX, B TOM YHCIE PaHEE HEM3BECTHBIX,
OCO3HaBaTh ACPUIIMTHl COOCTBCHHBIX 3HAHHA W KOMIICTEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCIHPHHHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMBIC PEIICHUS U
neicTBus, GopMyIHpPOBaTH U OLIEHUBATh PUCKU U TOCIEICTBUSA, OPMUPOBATH OTIBIT.

METAIIPEJIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/bHbIE YyHHBepCcAIbHbIE Y4eOHbIe AelicTBUA

Ba3oBbleiornueckueeicTBUA:

® BBIIBIATH U XapaKT€PU30BaTh CYLIECTBEHHBIE MPU3HAKM MaTEeMAaTUYECKHUX
OOBEKTOB, MOHATUH, OTHOUIEHUH  MEXAYy MOHATHAMH, (OPMYIHUPOBATH
oTpesieNIeHUs] MOHATHM, yCTaHaBIMBAaTh CYHIECTBEHHBIN NMPHU3HAK KiaccU(pUKaIH,
OCHOBaHUS AJ11 00001EHUS U CPaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAJIM3a;

® BOCIPUHMMATh, (POPMYTUPOBATh U MPEOOPA30BHIBATE CYXIECHUS: YTBEPAUTEIbHbIC
U OTpUIIaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

® BBIBIATH MAaTEMaTUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IIPOTUBOPEUUS B
¢dakTax, JaHHBIX, HAOJIOJEHUAX M YTBEPXKICHHSX, MpeajaraTb KpUTEpUHU s
BBISIBJICHMSI 3AKOHOMEPHOCTEN U IIPOTUBOPEUNIL;

e JeNaTb BBIBOABI C HCIHOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pa3buparh J10Ka3aTeIbCTBAa MAaTEMATUYECKUX YTBEP)XKIECHUH (TpsiMble U OT
IIPOTUBHOI'0),  NPOBOJUTH  CAMOCTOSATEIBHO  HECJOXKHBIE  JI0Ka3aTeJIbCTBA
MaTeMaTHYeCKuX (DaKTOB, BBICTPAWBATh apryMEHTAllMIO, NMPUBOIUTH HPUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;

e BbIOMpaTh croco0O pemieHus yuyeOHOH 3adauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pemieHus, BBIOMpaTh HaubOoiee MOIXOMAMMM ¢  y4€TOM CaMOCTOSITENIBHO
BBI/IEJICHHBIX KPUTEPHUEB).

ba3oBblencciienoBare/bCKUeIeHCTBHA:

® CIOJIB30BAaTh BONPOCHI KaK HCCIENOBATEIbCKUI HMHCTPYMEHT II03HAHUA,

¢dopmMynMpoBaTh  BOMPOCHI,  (UKCHUpYIOIIME  MPOTHBOpEYHe,  Mpodiemy,



CaMOCTOSITEJIbHO yCTaHABIIMBAaTh HMCKOMOE W JaHHOE, (OpMHUpPOBATHL THIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHCHHCE;

MIPOBOJMTH [0 CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECIIOKHBIN 3KCIICPUMEHT,
HEOOJIbIIIOE KCCIEAOBAHNE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOi;

CaMOCTOSITENTLHO  (hOPMYIUPOBAaTh OOOOIICHWS W BBIBOABI IO pPe3yiIbTaTam
MPOBEAEHHOr0  HAOJIOACHMS,  HMCCICIOBAaHWSA,  OICHHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3y/IbTaTOB, BEIBOJIOB H 00OOIICHHUI;

MIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BBIJABUTATh
MIPEJIITOJIOKECHHS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHSX.

Pa6ora ¢ nundopmanmeii:

BBISIBIIAITh ~ HEJOCTATOYHOCTb M W30BITOYHOCTH ~ HMH(pOpPMAIMM,  JAHHBIX,
HEOOXOAUMBIX JUISl peLICHUS 3a]auu;

BBIOMpaTh,  AHATU3UPOBATh,  CHUCTEMAaTHU3UPOBAaTh M  HHTEPIPETHPOBATH
MHGOPMAIIHIO PA3IIMYHBIX BUAOB U (POPM IpeACTaBICHNUS;

BbIOMpaTh (hopMy mpencTaBieHUs] UHPOPMALUU U WILIIOCTPUPOBATH pellacMble
3a/la4M CXeMaMHU, JuarpaMmmMaMu, HHOUM rpadukoil 1 uX KOMOMHALMSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMALMK 110 KPUTEPUSAM, NMPEITIOKEHHBIM yUUTEIEM
WiH cOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIeyHI/IBepcaﬂbﬂbleyqeﬁﬂbleﬂeﬁCTBHﬂ:

BOCIIPUHMMATh U (OPMYJIUPOBATh CYXKAECHUS B COOTBETCTBUM C YCIOBUSMH M
LeJIIMU OOILIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIKO TOUKY 3PEHUS B YCTHBIX
U THCbMEHHBIX TEKCTax, JaBaThb MOSICHEHHS IO XOAY peIleHus 3a]ayu,
KOMMEHTHUPOBATh NOJyYEHHBIN pe3ysbTar;

B XoZe OOCYXJEHHs 3aJaBaTb BONPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl,
MpoOJieMbl, pelIaeMoill 3ajJaud, BbICKA3bIBaTh WJAEHU, HAIEJIEHHbIE Ha IOMCK
pELIEeHNs, COMNOCTaBIATh CBOM CYXICHHS C CYXIECHUSMHU JPYTUX YYaCTHUKOB
nyanora, oOHapyKMBaTh pa3Muue U CXOACTBO MO3MIMHA, B KOPPEKTHOH (opme
(GbopMyIIMpoBaTh pa3HOTrIacHsi, CBOM BO3PAXKEHUS;

MIPE/ICTAaBIATh PE3yNbTaThl pEIIeHUs 3ajaud, OSKCIEpPHUMEHTa, HCCIeI0BaHus,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (OpMAT BBHICTYIUIEHHS C Y4YETOM 3aaay
Mpe3eHTAalM1 U OCOOEHHOCTEN ayAUTOPHH;

MOHUMAaTh U UCIOJIB30BaTh IPEUMYIIIECTBa KOMaHIHOW U MHAWBUAYaIbHOW pabOThI
IIPH pEelIeHUN y4eOHbIX MaTeMaTHUYECKHX 3a/]1a4;

IIPUHUMATh L€J1b COBMECTHOM JI€ATENBbHOCTH, IUIAHUPOBAaTh OpraHM3ALUI0
COBMECTHOM paboTbl, pacrpenessaTs BUAbI padoT, J0roBapuBaThCs, OOCYXIaTh
MIPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOIBKHX JTFOJICH;

y4acTBOBaTh B TPYMINOBBIX (opmax paboTsl (00CykIeHHs, OOMEH MHEHHIMH,
MO3TOBBIE IITYPMBI U APYTHE), BHITOJHATH CBOIO YacTh pabOThl U KOOPJHUHHUPOBATH
CBOM JIEUCTBUSA C IPYTUMU 4JIeHAMH KOMaH/Ibl, OLIEHUBATh Ka4eCTBO CBOET0 BKJIaJa



B O0mHUHA MPOIYKT TO KpUTEpPHUSM, CHOPMYIUPOBAHHBIM  YYaCTHHUKAMHU
B3aHUMO/CICTBHA.
PeryasiTuBHble yHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranmusanus:
® CaMOCTOSITEIbHO COCTAaBJIATH IUIAH, QITOPUTM pELIeHUs 3ajaud (WIK €ro 4acTb),
BBIOMpATh CIOCOO pemHieHHs] ¢ YYETOM HMEIONIMXCA PEeCypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHpOBaTb W KOPPEKTUPOBATH BapUaHTHl PELICHUNH C
y4€TOM HOBOU HH(OPMAIIHH.
CaMOKOHTPOJIb, SMOLMOHAIbHBIUHTEJICKT:
e BIAACTh CIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJS TMpolecca M pe3ylibrara
pellIeHns MaTeEMaTUYECKOH 3a1auu;
® I[peABHAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IMpU pELICHUH 3aJauH,
BHOCUTh KOPPEKTUBBI B JESATENbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
® OICHMBaTh COOTBETCTBUE pe3ylbTaTa [EATEIbHOCTH IIOCTABICHHOM LIETU U
YCIOBUSIM, OOBSICHITh MPUUYUHBI TOCTHKEHUS WM HEAOCTUKECHHSI 1I€TH, HaXOIUTh
OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJBTATbBI

K xoniy oOyueHuss B 7 kJjacce oOydarolIMiics MHOJYYUT CIEIYIOIIME IPEIMETHbIE
pe3yJbTaThl:

Yuciia 1 BBIYHCTICHUSA

BeInonHATe, coueTas yCTHBIE U NMUChbMEHHbIE MPUEMBI, apupMeTHUECKHe AEUCTBUS C
palOHaIbHBIMU YU CIAMHU.

HaxoauTh 3HaueHus YMCIOBBIX BBIpaXXEHUH, MPUMEHSTh Pa3HOOOpa3HbIE CIIOCOOBI U
NpUEMBl BBIYMCIICHUS 3HAUEHUN JAPOOHBIX BBIPAXKEHHM, cOJEp)KalluX OOBIKHOBEHHBIE U
NECSITUUHBIE JPOOH.

[lepexonuth oOT onHOW (opMBI 3amucu YHcen K Jpyroid (mpeoOpa3oBHIBaTh
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B
OECKOHEUHYIO JIECATUYHYIO JIpO0b).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAIIBHBIE YUCIIA.

OxpyryTh unca.

BbINONMHATE NPUKUAKY M OLIGHKY pe3yibTaTa BBIYMCIEHUMN, OLIEHKY 3HaueHui
YHUCJIOBBIX BbIpAKEHUN. BBIMOTHATH JEHCTBUSL €O  CTENEHSMH C  HaTypaJbHBIMU
MOKa3aTesIMHU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3JI0KEHHE Ha MHOKUTENIN HATypaJIbHbIX YHCEI.

Pemarp npakTUKO-OpUEHTHPOBAHHBIE 33Jaud, CBS3aHHBIE C OTHOLIEHHEM BEJIUYMH,
IIPONOPLIMOHAJIBHOCTBIO BEJIIMYMH, NPOLIEHTAMHU, MHTEPIPETUPOBATH PE3YJIbTaThl PELICHUS
3aJa4 ¢ y4€TOM OTpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.



AnredOpanyeckue BbIpasKeHMsI

Hcnonb30Bare anreOpanvyeckyr0 TEPMUHOJOIMIO M CHUMBOJIMKY, NPUMEHATh €€ B
Ipolecce OCBOEHUs yueOHOro MaTepuaia.

HaxonuTe 3HaueHust OyKBEHHBIX BBIPAKEHUH MPU 33JaHHBIX 3HAUYCHUSIX EPEMEHHBIX.

BeimonHATe mpeoOpa3oBaHMs LENOTO BBIPAXKEHHWS B MHOTOWICH MPUBEICHUEM
MOJIOOHBIX CIaraeéMbIX, PAaCKpPBITHEM CKOOOK.

BbINONHATE YMHOKEHHE OJIHOWJIEHA HAa MHOTOWIEH M MHOI'OWIEHAa Ha MHOIOYJIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMbl M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh Pa3i0KEeHHEe MHOMOWIEHOB HA MHOXKUTENIN C ITOMOIIBIO BHIHECEHUS 3a
CKOOKH 00I11€r0 MHOXKHTEIS, TPYIIIUPOBKHU CJIaraéMbIX, IPUMEHEHHs (POpMyJ1 COKpaIEHHOrO
YMHOXXEHHUS.

[TpumensTh npeoOpa3oBaHWsT MHOTOWICHOB JJIsl PEIICHUS pa3IUYHBIX 33734 M3
MaTEeMaTHKH, CMEXKHBIX IPEIMETOB, U3 PEATILHOM MPAKTUKH.

Hcnonp3oBarh CBOMCTBA  CTENEHEWM C  HATypAJIbHBIMU  IOKA3aTesAMU ISt
peoOpa3OBaHUS BRIPAKEHUH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemiare nuHelHbIe ypaBHEHMsI C OJJHON MEPEMEHHOM, IPUMEHsISl IIpaBUIIa repexoja ot
HCXO/IHOTO YpaBHEHMsI K paBHOCWIbHOMY eMy. lIpoBepsiTh, SBIS€TCS JM YUCIO KOpPHEM
YpaBHEHHUS.

[TpumensTh rpaduyeckre METObI IPH PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOuparh mpuMepsl map 4YMcen, SBISAIOLIMXCS PELICHUEM JMHEHHOro ypaBHEHHUS C
JIBYMsI IEPEMEHHBIMHU.

Ctpouth B KOODAMHATHOM IUIOCKOCTH TpadUK JIMHEHHOTO YpaBHEHUS C JBYMS
MIEPEMEHHBIMHU, MOJIb3YACh IPa(PUKOM, TPUBOIUTH IPUMEPHI PELICHUS YPABHEHMUSL.

Pemarp cuctemsl IByX JMHEWHBIX ypaBHEHHWH C IByMs IEPEMEHHBIMH, B TOM 4YHCIIE
rpaduyecKu.

CocTaBnATh M pelaTh JMHEWMHOE YpAaBHEHUE WIIM CUCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIIOBUIO 33Jla4M, WHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJauM IOJIy4EHHBIN
pe3yJnbTar.

DOyHKIUH

N300paxaTh Ha KOOPAMHATHOW MpPSIMOM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM
KOOpJAUHATaM, Jy4M, OTPE3KH, HWHTEpBajbl, 3alUCBhIBATH YHCIOBBIE NPOMEXKYTKH Ha
anreOpanyeckoM s3bIKe.

OtmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpJIMHATaM, CTPOUTh
rpaduku JuHeHHbIX pyHKuui. CTpouTs rpaduk GyHkum y = [X|.

OnwuceiBaTh ¢ MOMOIIBIO (DYHKIMI H3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMMU:
CKOpPOCTb, BPEMsI, paCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTbD, TPOU3BOJUTENBLHOCTD, BPEMSI,
00BEM paboTHI.

Haxomuts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii crnocod NpeacTaBleHUs U aHaiu3a UHGOpPMAIUH, U3BIEKATh
Y MHTEPIIPETUPOBATh MH(OPMAIINIO U3 IPa(h)UKOB pealIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.
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