MHHUCTEPCTBO IMPOCBEIIEHUA POCCUACKOMN ®ENEPAIINN
JlenapramMeHT 00pa3oBaHus U Hayku XaHTbI-MaHCHIICKOTr0o aBTOHOMHOT0 oKpyra-kOrpsi

JenapramenT oOopa3oBanusi Hedrerwranckoro paiitona HPMOBY "O0b IOranckas

com"
PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO
Ha 3aceaHuu 3aMECTUTENb IUPEKTOpa TPEKTOP
METO/IUYECKOTO COBETA
METOJTUCT
Atamaniok JI.A ®apykmnna H. A
npotokoJ Nel0 ot «30» [Tpuxa3 Nel86-0O ot «30»

IMapuna C.A  @BIYCTa 2024 r. aBrycta 2024r.
potokoJ Ne4 ot «29»
aBrycra 2024r.

PABOYAS ITPOTPAMMA

(ID 5095197)
Y4eOHOro Kypca «Ajaredpa»

JUTst 0OyJaroImmxcst 7 KJIaccoB

LOKYMEHT MOAMUCAH
ui. IOranckasa Oob 2024 QNEKTPOHHOW NOAMUCHIO

CepTudumkat: 3F1103D97BE0607697A7DAEBF1F1FBCE
Bnapeneuy: ®apykwnHa Hagexaa AnekcaHgposHa
DenctauteneH: ¢ 29.06.2023 go 21.09.2024




IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa sIBIsIeTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe‘IHBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHUs U B TIOBCEIHEBHON JKHM3HH.
Pa3Butne y oOyuaromuxcs Hay4dHbIX MPEACTAaBICHUM O NPOUCXOXKAEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocodbe OTpaKEHUS MaTEeMAaTHYEeCKOM HAayKOW SBJICHUH U
MPOIIECCOB B NPUPOAEC M OOLIeCTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU U B TPAKTHKE CHOCOOCTBYET (POPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHHUS M KAa4eCTB
MBIIIUICHUS, HEOOXOAUMBIX JJI aJanTalud B COBPEMEHHOM HH(poBoM olmiecTBe. N3ydueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HAOI0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTL CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieuuBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$IZ OHM HCIOJIB3YIOT OCAYKTHBHBIC U
WHAYKTHBHBIE PacCyXACHUs, 0000IIeHne W KOHKPETH3aIUIo, adCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSTEIHLHOW JIESTEIBHOCTH
oOyJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE pelIeHWe 3ahad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O MpHUHIWIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbl yueOHOro Kypca «AnreOpa» A OCHOBHOTO OOILEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKre JMHUHN: «Yucma u
BEIUMCIICHUS», «AJNTreOpandeckue BBIPAKCHU», «YpPaBHEHHS W HEPaBEHCTBa», «DYHKIUWY.
Kaxxias u3 3THX coAepiKaTeIbHO-METOJMUECKUX JIMHUN pa3BHBACTCS HA MPOTSHKECHHH TPEX JIeT
W3yUYEeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMH €T0 JIMHUSAMH. B Xo1e nzydenus ydeOHOTo Kypca
00yJaroImuMCcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s36IK. B CBSI3M ¢ 9THM B IporpaMMy yueOHOTO Kypca «Airedpay BKIIOUSHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro oOpa3oBaHUs W
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYEeCKOTO
si3bika. ConepKaTenbHON U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «AnreOpay» sBIsSeTCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxkanne nuHHM «YWcna W BBIYUCICHHS» CIY)XUT OCHOBOM JUIsl JalIbHEHIIETO
W3yUYCHHs] MaTEeMaTUKU, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TaKXKe MPUOOPETEHUIO MPAKTHYECKUX
HABBIKOB, HEOOXOJMMBIX JUIs MMOBCEIHCBHOW XHM3HH. Pa3BUTHE MOHATHS O YHCJIE HAa YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAJIBHBIMH U MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM IPEICTABICHUA O NCHCTBUTEIILHOM YHMCIIE. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JIMHUH OTHECEHO K CpeHEMY 001eMy 00pa30BaHUIo.

Conepkanue JBYX aireOpanuecKuX JIMHUH — «AlreOpandyeckue BBIPRKCHUSD» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Y  OOyYarOIIMXCS
MaTeMaTU4ecKoro armmapara, HeoOXOIUMOTO [UIsl pelIeHHs 3aJad MaTeMaTHUKH, CMEXHBIX
NPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs
y4eOHBIN ~ Marepuan TpPYNNHPYETCs  BOKPYT  pAallMOHANBHBIX  BBIpAXKEHHH.  Anredpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEMaTHKH Kak SI3bIKa JUIS MOCTPOCHHSI MaTeMaTHYeCKuX MOJeseH,
OTIMCaHUs TPOIIECCOB U SIBIICHUH peabHOTO MUpa. B 3amaum oOydeHus anredpe BXOAAT TaKKe
najbHeHIee pPa3BUTHE AaJTOPHTMUYECKOTO MBIIIICHUS, HEOOXOJMMOro, B YaCTHOCTH, IS
OCBOCHHUS Kypca HH(POpPMATUKH, ¥ OBJAJCHUEC HaBBIKAMH JIEIYKTUBHBIX PACCYXKICHHM.



[IpeoOpazoBanre CHMBOJBHBIX (HOPM CIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00yJaroNMMUCs 3HAHUH 0 QYHKIMAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJETH ISl OTICAHUS
U HCCIEA0BAaHUS Pa3HOOOpa3HbIX MPOLECCOB M SBJIEHUN B mpupone u ooOuiecte. M3yuenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOYUYaIOIIMXCSA YMEHHS HCIIOJIb30BaTh pPa3judHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJ B ()OPMHUPOBAHKE MPEJICTABICHUA O PO MAaTEMATUKH B PAa3BUTHH IUBIIIN3AIIH
Y KYJIbTYPBI.

CormacHo y4yeOHOMY TuTaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIM Kypc «Anrebpay,
KOTOPBI BKIJIIOYAET CIEAYIOLINE OCHOBHBIE pa3lenbl colepykaHus: «Yuciaa U BBIUKCICHUSD,
«Anredpanyeckre BbIpaKeHUsN», «YpaBHEHUS U HEpaBeHCTBay, « DyHKIUNY.

Ha u3yuenue yue6HOTrOo Kypca «Anredpa» otBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezenmo), B 8§ kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).

COILEP KXAHUE OBYYEHUA
7 KIIACC

Yucja v BbIYMCTEHUS

JlpoOn OOBIKHOBEHHBIC M ACCATHYHBIC, MEPEXO0Jl OT OJHOW (OPMBI 3amHucH APoOeH K
npyroii. IloHsiTHE panMOHaIBLHOIO YKCIIa, 3alUCh, CPABHEHUE, YIOPAJOUYMBAHUE PALMOHATIBLHBIX
yucen. ApudmeTrndeckue ASHCTBUS ¢ pallMOHATBLHBIMU YKcliaMi. Pemenue 3a1ad U3 peabHON
MIPaKTUKU Ha YacTH, Ha APOOU.

CreneHp ¢ HaTypaJbHBIM IOKa3aTelieM: ompelesieHue, npeoOpa3oBaHUe BBHIPAKEHUN Ha
OCHOBE OTpe/iesieHus], 3anich OonbuX ynceln. [IponeHTsl, 3anuch NPOLEHTOB B BUAE IPOOH U
IpoOu B BUJE MPOLEHTOB. Tpy OCHOBHBIEC 33/1a4ll HA MPOLIEHTHI, PEIICHUE 3a/la4 U3 PEeasIbHOM
MIPaKTHKU.

[IpumeHeHne NPU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOYKUTEIN HATypaJIbHbBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 00paTHast MPONOPLHUOHAIBHOCTH.

Anredpanyeckue BbIpasKeHUsI

[lepemenHble, YHCIOBOE 3HAUYECHUE BBIPAKEHHUS C MepeMeHHOW. JlomycTumble 3HaueHUs
nepeMeHHbIX. llpencraBieHne 3aBUCUMOCTH MEXKIY BeIWYMHAMH B BHAE (QOPMYIIBL.
Boruncnenus no dopmynam. [IpeobpazoBanue OyKBEeHHBIX BBIPAKEHUI, TOKIECTBEHHO PaBHbBIC
BBIPKEHUS, MIpaBUIa MpeoOpa3oBaHusl CyMM M MPOU3BEIECHUH, MpaBHUiia PACKPBITUA CKOOOK U
MIPUBEACHUS MTOJOOHBIX CIaraeMbIX.

CBoiicTBa CTEMEHH C HATYPAIbHBIM ITOKA3aTeNeM.

OnHounenbl 1 MHOTOwIeHbl. CTeneHb MHOTOuWwIeHa. Clo)keHHe, BhIUMTAHUE, YMHOKEHUE
MHOTOUYJIEHOB. POPMYIbl COKPAIlEHHOTO YMHOKEHHUSI: KBaJapaT CYMMBbl U KBaJpaT pPa3HOCTH.
dopmyia pa3HOCTH KBaapaToB. Pa3noxeHne MHOTOWIEHOB HA MHOKUTEIH.

YpaBHeHHUS U HEPABEHCTBA

VYpaBHeHHEe, KOpEeHb YpaBHEHHUS, MpaBHiia MpeoOpa3oBaHUs ypaBHEHHs, PaBHOCUILHOCTh
YPaBHEHUHU.



JIuneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO YypaBHEHWS,
pelieHre JMHEWHbIX ypaBHeHMI. CocTaBiieHHE YpaBHEHUH IO YCIOBUIO 3agaud. PeuieHue
TEKCTOBBIX 33/]1a4 C [IOMOIIbIO YPABHCHUM.

JIuHeliHOe ypaBHEHHE C JBYMsI IEpEMEHHBIMH U ero rpaduk. Cuctema JIBYX JMHEHHBIX
YpaBHEHUH C JBYMS IE€pEMEHHbIMHU. PelieHue cucteM ypaBHEHUH CIOCOOOM IOJICTaHOBKH.
[IpuMeps! penieHust TEKCTOBBIX 3a4a4 ¢ IOMOIIBIO CUCTEM YPABHEHHUIA.

D yHKUUHA

Koopaunara toukm Ha npsAmon. UucioBble IPOMEKYTKU. PaccrosiHue Mexnay IByMs
TOYKaMH KOOPAUHATHOW MPSMOM.

[IpsmoyronpHas cucrema koopamHat, ocu Oxu Oy. AOcmucca m opaWHATa TOYKH Ha
KOOpJIMHATHOU MiockocTH. Ilpumepsl rpaduxoB, 3agaHHbIX (Qopmynamu. UrteHue rpauxos
peasnibHbIX 3aBucuMocTeil. Ilonarue ¢ynkuuu. I'papuk ¢ynkuuu. CpolicTBa (QYHKUIHH.
Jluneitnas ¢ynkuwms, e€ rpapuk. ['paduk Gynkuuu y = |X|. ['paduueckoe pemieHre JTHHEHHBIX
YpPaBHEHUHN U CHUCTEM JIMHEHWHBIX YPABHEHUU.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS TMPOTpaMMBI ydeOHOTO Kypca «Anredpay
XapaKTepU3yIOTCS:

1) narpuoTnyeckoe BOCIIMTAHUE:

MpOSIBIIGHUEM HWHTEepeca K TMPOLIJIOMY M HACTOSIIIEMY POCCHICKON MaTeMaTuKH,
LIECHHOCTHBIM OTHOILICHHEM K JOCTH)KEHHUSIM POCCHUHUCKMX MATEeMaTUKOB M POCCUHCKOM
MaTeMaTHYeCKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUHN B PYTUX HayKaX U MPUKIIATHbBIX
chepax;

2) rpaskIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TFOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpa)<JaHWHA M peau3allid ero Ipas,
MPEJICTaBJICHUEM O MAaTeMaTH4YEeCKHMX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBIICHUH, MPOIeyp TpaxkJaHCKOro oOuiecTBa (Hampumep, BbIOOPBI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKJICHHIO 3TUYECKUX MPOOJIEeM, CBA3aHHBIX C NMPAKTUYECKHUM MPUMEHEHHEM TOCTUKCHHIMA
HayKH, 0CO3HAHHEM BKHOCTH MOPATLHO-3TUYECKUX MIPUHIIUIIOB B AEATEILHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOW HAa aKTHUBHOE y4YacTHE B PELICHUH MPAKTUYECKHX 3aJad MaTeMaTH4eCKOU
HaIMpPaBJIEHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTEMAaTHUYECKOTO 00pa30BaHHUs Ha MPOTSHKEHUH BCel
KU3HU JJIs1 YCHEIHON MpodeCCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM HWHIMBUAYAJILHONW TpPaeKTOpUH OOpa3oBaHUA U
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTM4YecKoe BOCIIUTAHME:

CIIOCOOHOCTBIO K AMOILIMOHAILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTEeMaTHYECKHX
00BEKTOB, 3a/1a4, pEIICHUI, PACCYKICHHUH, YMEHHUIO BUJETh MaTeMaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSL:

OpUEHTAIMe B JESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEJICTaBICHHUHA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YelOBeKa, MPHPOAbI U OOIIECTBA, MOHUMAaHUEM



MaTeMaTHYeCKOH HayKh Kak cdepbl 4YeIOBEUeCKOW MIesITeNbHOCTH, JTAaloB €€ pa3BUTUS U
3HAYMMOCTH JJIs Pa3BUTHUS LIMBUIM3ALNH, OBIAJICHUEM SI3bIKOM MAaTEMATUKU U MAaTEMaTUYECKON
KyJIbTypOM KAaK CpPEACTBOM IIO3HAaHUS MHpPA, OBJIAJEHUEM IMPOCTEUIIMMM HAaBBIKAMU
HCCIIEN0BATEIbCKON NEATEIBHOCTH;

6) ¢usnueckoe BocnuTanue, (opMHpPOBaHHE  KYJIbTYPbl  310POBbS U
3MOLMOHAJIBHOIO 0JI1aronoJIy4us:

TFOTOBHOCTBIO IPUMEHATh MAaTEMaTU4YeCKHE 3HAHHUS B HMHTEPECAX CBOErO 3/10pOBbA,
BEJICHUS 3I0pOBOro 00pasa >KHU3HU (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas (Qu3nueckass aKTUBHOCTH), CPOPMHPOBAHHOCTHIO HaBbIKa pediexcun,
IIPU3HAHUEM CBOETO IIpaBa Ha OLIMOKY U TAKOT'O K€ IIpaBa JIpyroro 4eslioBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpUEHTAIlell Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM JUIsl pelleHus 3agad B o0nactu
COXPAaHHOCTH OKPYKAIOIIEW Cpenabl, IUIAHUPOBAHUS ITOCTYIIKOB M OLIEHKM HMX BO3MOXHBIX
MOCJIEICTBUI JUIsl OKpY’Karolell cpefbl, 0CO3HaHUEM TJI00aIbHOIO XapakTepa SKOJIOTHYECKUX
poOJieM U yTel UX pelIeHus,

8) ajanTanms K M3MEHAOMUMCS YCI0BUAM COLMAIBHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCMCTBUSAM B YCIIOBHSX HEONPENEIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUECKYIO JIEATEIbHOCTh, B TOM YUCJIE YMEHHUE YUYHUTHCS y IPYTHUX
J0JIeH, MpuoOpeTaTh B COBMECTHOM JIEATEIILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3
OTIBITa APYTUX;

HE00X0IMMOCThIO B ()OPMUPOBAHUN HOBBIX 3HAHUH, B TOM yHciie GOpMYyIUPOBATH UJEH,
MOHATHS, TUIOTE3bl 00 00BEKTaxX M SIBICHUAX, B TOM YHUCJIE PaHEEe HEU3BECTHBIX, OCO3HABATh
NeQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYalMlO, BOCIHPHUHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIOMIMI KOHTpPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE pEIICHUS U
JercTBUs, GOPMYITHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMHUPOBATH OMBIT.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble jJornueckue 1eidcTBUA:

® BBIABIATH W XapaKTEPU30BaTh CYIICCTBEHHBIC MPH3HAKKM MATEMAaTHYCCKUX OOBEKTOB,
MOHATHI, OTHOIICHUH MEXKIY MOHATHAMH, (HOPMYIHpOBATh OMpENCNICHUs MOHSITUH,
yCTaHABIUBAaTh CYIIECTBEHHBIN MPHU3HAK Kiaccu(uKauu, OCHOBaHUS Uit 0000IIeHIS
Y CPaBHEHHMSI, KPUTEPUHU IIPOBOIMMOTO aHAJIN3a;

® BOCIPHUHHUMATH, (POPMYIUPOBATH U MPEOOPA3OBLIBATH CYKIEHHUS: YTBEPAUTEIbHBIC U
OTpUIaTeNIbHbIE, €JMHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE,

® BBIABIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TPOTUBOPEUHS B aKTax,
TAHHBIX, HAONIONEHUSAX W YTBEPKACHUSAX, MpeniaraTb KPUTEPUU [UIsl BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUUIA;

e JleNaTh BBIBOJbI C MCIOJB30BAHUEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIFOU€HHH, YMO3aKIIFOUEHHUI 10 aHAJIOTUH;

e pa3bupaTh JOKa3aTeNbCTBA MATEMaTHUECKUX YTBEPXKIEHUN (mpsMble U OT
MIPOTUBHOTO), MIPOBOJIUTH CaMOCTOSITEILHO HECJIOKHEIE JIOKa3aTenbCcTBa
MaTeMaTH4eCcKuX (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, MPHUBOJUTH TMPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;



BBIOMpATh CHOCOO pemieHus: y4eOHOW 3ajauM (CpaBHHMBAaTh HECKOJIBKO BapUaHTOB
pereHusi, BEIOMpaTh HauboJee MOIXOAAIINN ¢ yIETOM CaMOCTOSITENIbHO BBIJCICHHBIX
KpUTEPHUEB).

ba3oBble ncciaenoBarebCKHe AeiCTBHS.

WCIIOJb30BaTh  BOMPOCHI ~ KaK  HMCCIEIOBATEIbCKAM  MHCTPYMEHT  IO3HAHUS,
dbopmMymupoBaTh BOIIPOCHI, bukcupyromnme IPOTUBOPEYHE, pooiieMy,
CaMOCTOSITEJIPHO YCTaHAaBJIMBAaTh KMCKOMOE U JaHHOE, (QOpMUPOBATh THIOTE3Y,
apryMeHTHPOBATEH CBOIO IO3UIIUI0, MHEHUE;

MPOBOJIUTH IO CAMOCTOSITEJIBHO COCTAaBJICHHOMY IUIAHY HECIIOXKHBIM SKCIIEPUMEHT,
HEOOJIBIIIOE WCCIICJIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYEeCKOTO
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKIY COOO0M;

CaMOCTOSITENbHO  (popMynupoBaTh 000OIIEHUST W  BBIBOJABI IO  pe3yibTaTam
MPOBEAEHHOTO HAOIIOACHUS, UCCIIEOBAHUS, OLIEHUBATh JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynbTaTOB, BRIBOJIOB U 0000IICHHUIA;

IIPOTHO3UPOBATH BO3MOKHOC PA3BUTHUEC NMPOUECCCA, a TAKIKC BbIIBUT'aTh MMPCATIOJIOXKCHUS
0 €ro pasBUTHUH B HOBBIX YCIIOBUAX.

Patora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAIIMH, TAHHBIX, HEOOXOIUMBIX
JUTSI peIIeHUs 3a/1a4u;

BBIOMpaTh, aHATU3UPOBATH, CHUCTEMATH3UPOBATh M HWHTEPIPETHPOBATH WHOOPMAIHIO
Pa3IUYHBIX BUJIOB U (POPM MpECTABICHUS;

BbIOMpaTh (hopMy MpecTaBieHus: HHGOPMALMK U WIUTIOCTPUPOBATH pelllaeMble 3a1a4u
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALUSAMU;

OIICHUBATh HAJEKHOCTh MHGOPMAILMH TI0 KPUTEPUSM, IPEUIOKEHHBIM yIUTENIEM WIH
chOpMyITUPOBAHHBIM CAMOCTOSITENIBHO.

KomMMyHMKaTUBHBbIE YHUBeEpPCaJbHbIE y4eOHbIe 1eCTBUSA:

BOCIIPUHUMATH U (POPMYJIHPOBATH CY)KJICHUS B COOTBETCTBHHU C YCIOBHSMHU H IEISIMU
oOIIeHHs, SICHO, TOYHO, TPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX H
MUCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS 110 X0y PELICHUs 33a1a4i, KOMMEHTHPOBATh
MOJIyYeHHBIH Pe3yJbTaT;

B X07Ie 00CY)KJICHHS 33a]]aBaTh BOIIPOCHI 0 CYIIECTBY 00CYKIaeMOH TEMBI, TPOOIEMBI,
pemraeMol  3a1auM, BBICKAa3bIBaTh HJCHM, HAICJICHHbIE Ha TOMCK pELICHUs,
COINOCTABIATh CBOM CYXKJICHHS C CYXKJICHHSAMHU JpPYrMX YYaCTHHUKOB JHAaJOTa,
OOHapyKUBaTh pa3Inire U CXOJCTBO MO3UIHNA, B KOPPEKTHOH opme HOopMyIHpOBaTH
pa3HoOTIacusi, CBOU BO3PAKCHUS;

NPEACTABIATh PE3YNIBTAThl PELICHUS 33/1a4, SKCIEPHUMEHTA, HCCIEAOBAaHUS, IPOCKTa,
CaMOCTOSITEJIFHO BBIOMpPATh ()OpMAT BHICTYIUICHHS C Y4ETOM 3a/ad NPE3CHTAlUU U
0COOEHHOCTEH ayTUTOPHH;

MOHMMAaTh ¥ MCIOJIb30BaTh MPEUMYILECTBA KOMAaHJHONW M WHAMBUIYaJbHOW pabOThHI
IIPU PELICHUN YYeOHbIX MaTeMAaTHUYECKUX 3a/1ay;

MIPUHUMATD 11eJIb COBMECTHOMN JESITeIbHOCTH, MJIAHUPOBATh OPraHU3aLUI0 COBMECTHOM
paloThl, pacmpenensTh BHIAbl paboT, JOroBapuBaThcs, OOCYXKIaTh Tpolecc U
pe3yabTat paboThl, 0000IaTh MHEHUS! HECKOJIBKHX JIFO/ICH;

y4acTBOBAaTh B TPYNNOBBIX (opMax paboTbl (00CyXaeHUs, OOMEH MHEHHSIMH,
MO3TOBBIE€ HITYPMBl U APYIHe), BBIIOJHATH CBOI YacTh pabOTHl M KOOPAMHHPOBATH



CBOM JICMCTBHS C APYTMMH WICHAMHU KOMaH/bl, OUCHUBATh KaYE€CTBO CBOErO BKJAaJa B
00U MPOIYKT IO KPUTEPUSIM, CHOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.
PeryasiTuBHbIe yHUBepPcaJIbHbIE YUeOHbIE 1eliCTBUA
Camoopranmu3anus:
® CaMOCTOSTENIbHO COCTABJISITh IUIAH, AJTOPUTM pEIICHUs 3a7aud (WK €ro 4acTh),
BBIOMpATh CIOCO0 pemieHuss ¢ YY4ETOM HMEIONIUXCS PECYpCOB W COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHUN C y4E€TOM
HOBOH MH(pOpPMAITUH.
CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:
® BIJIAJCTHh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MIPOIIecca M pe3ynbTaTa PeIleHuUs
MaTeMaTUYEeCKOM 3a1a9Hu;
® TPEIBHUACTH TPYAHOCTHU, KOTOPHIE MOTYT BO3HHMKHYTH MPH PEIICHUH 3aa4H, BHOCUTh
KOPPEKTUBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;
® OIICHUBATh COOTBETCTBUE PE3YNIbTATA ACATEILHOCTH MOCTABJICHHON LEIU U YCIOBUSM,
OOBSCHATh TPUYUHBI JIOCTHKEHUS WJIM HEAOCTHIKEHUS IIeJIM, HAXOJWTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

K koHmy oOydeHuss B 7 kJjacce OOydJarOMMICS TMOTYYUT CIACAYIOMHUE TPEIMETHBIC
pEe3yIbTaThl:

Yucsia 1 BBIYUCICHHUSA

BoinonHsATe, couderass yCTHbIE W NUChbMEHHbIE MPHUEMBI, apuUPMETHUECKUE IEHCTBUS C
paloHaIbHBIMU YHCIAMHU.

Haxonuth 3HaueHHsS YHCIOBBIX BBIPAKEHUN, NPUMEHATh Pa3sHOOOpa3HbIE CIOCOOBI U
NpuEMBl  BBIYMCICHHS 3HAYCHUH JPOOHBIX BBIPAKEHUH, COJEp)KAIIMX OOBIKHOBEHHBIE U
JeCSITUYHBIE TPOOH.

[lepexonuTe OT oAHON (POPMBI 3amUCH YMCEN K ApYyroil (mpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YHOPSAIOUMBATH PALIMOHAIIbHBIC YUCIIA.

OxpyriaTh ynca.

BbINONHATE NPUKUIKY M OIEHKY pe3yibTaTa BBIYMCICHUM, OLEHKY 3HAYCHHH YHCIOBBIX
BbIpaKEHUI. BBIMONHATE JEMCTBUS CO CTETIEHAMU C HATYpaIbHBIMU MOKA3aTEISIMH.

[IpuMeHsTh MPU3HAKK JEIUMOCTH, Pa3okKeHHe Ha MHOXKUTEIH HATypalbHbBIX YHCET.

PemaTth mnpakTUKO-OPHUEHTUPOBAHHBIE 3aJa4d, CBSI3aHHBIE C OTHOIICHHEM BEIUYHH,
MPONOPLUUOHATBHOCTBIO BEJIMYUH, TPOLIEHTAMH, UHTEPIIPETUPOBATh PE3YJIbTATHI PELICHUS 33134
C Y4€TOM OTpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBIX OOBEKTOB.

AuredpanyecKkue BbIPaKeHHA

Hcnonb3oBath anredpanyecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMS y4eOHOTO MaTepuana.

Haxonuth 3HaueHus OYKBEHHBIX BBIPKEHUH MPU 3aJaHHBIX 3HAUCHUSAX MTIEPEMEHHBIX.

BrimonHATh TpeoOpazoBaHus 1ENOTO BRIPAXKEHUS B MHOTOWIECH MPHUBEACHUEM TMOI0OHBIX
CJIaraeMbIX, paCKphITHEM CKOOOK.



BbINONHATE yMHOKEHHE OJHOYIEHA HA MHOIOYIEH M MHOIOWIEHA HAa MHOTOYIEH,
IPUMEHATH (POPMYIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcymiecTBiATh pa3ioXKEeHUE MHOTOWIEHOB HA MHOKHUTEIM C IOMOIIbIO BBIHECEHUS 3a
CKOOKH OOIIEero MHOKUTENS, TPYNIUPOBKH ClaraeMbIX, IpUMEHEeHUs: (OopMysT COKpaIEHHOTO
YMHOKEHUS.

[IpumensTh TpeoOpa3oBaHUS MHOTOWIECHOB JUIA PpEIICHUS pPAa3IUYHBIX 3a7ad U3
MAaTE€MAaTHKHU, CMEXKHBIX IIPEIMETOB, U3 PEaJIbHOMN PAKTUKU.

Hcnonb30BaTh CBOICTBA cTENEHE C HAaTypaJlbHBIMU MOKa3aTelsIMU Ui IPpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHHUs U HEPABEHCTBA

Pemate nmHElHbIE ypaBHEHHsI C OJHOM TMEPEMEHHOM, MPUMEHsS MpaBuja MEepexoaa OT
HCXOJIHOTO YpPaBHEHMS K pPaBHOCUIBHOMY eMy. IIpoBepsATh, SBISIETCS JIM YHUCIO KOpPHEM
YPaBHEHUS.

[IpumensTh rpadguueckre MeTo bl IPH PELIEHUH JTUHEWHBIX YPaBHEHUH U UX CHCTEM.

[ToxpOupats npumepsl map YKced, SIBISIFOIIMXCS PEHICHUEM JIMHEIHHOTO ypaBHEHUS C IBYMS
IIEPEMEHHBIMU.

Crpouth B KOOPAMHATHOM IUIOCKOCTH TpaUK JHMHEWHOTO YpaBHEHHS C JIBYMs
MIEPEMEHHBIMH, MOJIb3YACh I'PpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS ypaBHEHUS.

Pemath cucrembl ABYX JMHEHHBIX ypaBHEHHH C JByMS NEpEeMEHHBIMHU, B TOM YHUCIIE
rpaduyecku.

CocraBiATh M pelaTh JMHEHHOE YPAaBHEHHME WJIM CUCTEMY JMHEHHBIX YPaBHEHHMU IO
YCIIOBHIO 3a/la4d, HMHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yd IIOJyYCHHBIN
pe3yibTar.

D yHKUUHA

MN3obOpaxaTh Ha KOOPAWHATHOW TMPSMOW TOYKH, COOTBETCTBYIOIIHWE 3aJaHHBIM
KOOpJIWHATaM, Jy4Hd, OTpPE3KH, WHTEPBaIbl, 3alUCbIBATh YHCIOBBIE IIPOMEXYTKH Ha
areOpandeckoM si3bIKe.

OrmedaTs B KOOPAMHATHOM INIOCKOCTM TOYKM IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku TuHeHHbIX QyHkui. CTpouth rpaduk GyHKIHN Y = [X|.

OnuceiBaTh € MOMOIIbIO (YHKUMH M3BECTHbIE 3aBUCUMOCTH MEXIYy BEJIMYMHAMMU:
CKOPOCTb, BpeMs, PacCTOSIHHE, LI€HA, KOJIMYECTBO, CTOMMOCTb, IIPOM3BOJUTEIILHOCTH, BpEMH,
00BbEM paboTHI.

Haxonuth 3HaueHne GpyHKIMN IO 3HAYEHHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil cnocod NpeicTaBieHUs M aHaiu3a MHPOpPMAlLUU, U3BIEKaTh U
UHTEPIPETUPOBaTh HHPOPMALIUIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)

Kourpoububie | IlpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoThI
pecypcnbl

Ne i/t

resh.edu.ru

Yucna v BeiunciieHud. ParinonanbHbIe uchi.ru
1 25 1 0 foxford.ru

qpcia ;
infourok.ru

resh.edu.ru

uchi.ru
2 AnreGpanyeckue BEIPAKEHUS 27 1 0 foxford.ru

infourok.ru

resh.edu.ru

uchi.ru
3 VYpaBHEeHHS 1 HEPABEHCTBA 20 1 0 foxford.ru

infourok.ru

resh.edu.ru

uchi.ru
4 Koopaunats! u rpapuku. OyHximum 24 1 0 foxford.ru

infourok.ru

resh.edu.ru
5 [ToBTOpenue u 060061IEeHNE 6 1 0 uchi.ru
foxford.ru
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
Jara nudposwIe
Ne n/m Tema ypoka KonTpoabHnsbie | IlpakTuueckue op
Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoTsbI
pecypcsl
resh.edu.ru
uchi.ru
1 IToHsATHE pAIIMOHATIBHOTO YNCIIA 1 0 2.09 foxford.ru
infourok.ru
resh.edu.ru
Apudmernueckue AeMCTBUS C uchi.ru
2 1 0 4.09 foxford.ru
palrMoHaIBHBIMHU YHCIIAMU _
infourok.ru
resh.edu.ru
ApubmMernueckue TeUCTBUS C uchi.ru
3 1 0 6.09 foxford.ru
paloHaIbHBIMU YHCIIaMU -
infourok.ru
resh.edu.ru
ApubdmMernueckue TeUCTBUS C uchi.ru
4 1 0 9.09 foxford.ru
paloHaIbHBIMU YU CIIAMU :
infourok.ru
resh.edu.ru
Bxonnas koHTposbHas paboTa. uchi.ru
5 Apudmernueckue AeHCTBHUS C 1 1 0 11.09 foxford.ru
palrOHAIbHBIMHM YHCIIAMU infourok.ru
6 Apugpmernueckue neicTBus ¢ 1 0 13.09 resh.edu.ru
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pallnoOHaJIbHBIMU YU CJIaMU

uchi.ru
foxford.ru
infourok.ru

CpaBHeHue, ynopsjouuBaHue
paMoHaTBHBIX YHCET

16.09

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

CpaBHeHue, ynopsijounBaHue
paMoOHATFHBIX YHCET

18.09

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

CpaBHeHue, ynopsounBaHue
paloOHaIbHBIX YHCEI

20.09

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

10

CreneHs ¢ HaTypaJIbHBIM IMOKa3aTCJIEM

23.09

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

11

Crernens ¢ HaTypaJIbHBIM IIOKa3aTCJICM

25.09

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

12

Crernens ¢ HaTypaJIbHBIM ITOKa3aTCJICM

27.09

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru
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13

CreneHsp ¢ HaTypalbHBIM [10KA3aTEIEM

30.09

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

14

CreneHb ¢ HaTypalbHBIM [TOKa3aTeIEM

2.10

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

15

Pemrenne ocHOBHBIX 3a/1a4 Ha ApooOH,
MPOLEHTHI U3 PEATHbHON MPAKTUKU

4.10

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

16

Pemrenne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLICHTHI U3 PEATbHOMN MPAKTUKH

7.10

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

17

Pemienne ocHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH

9.10

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

18

Pemenne ocHOBHBIX 3a/1a4 Ha IpooOH,
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MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

Anre6pa, 7 kmacc/ MakapseraeB F0.H., Munarok H.I'., Hemkos K.W. u npyrue 2022r,
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»
KHMM 1o anredpe k yueOnuky Makaporuesa FO.H.

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

yueOHMKH 110 anredpe 7-9 kimaccsl Makapeiue FO.H. 2022r

KHWM no anredpe k yueOnuky Makaperuesa F0.H. 2022r

[Tocobue nns moaroroBku ydamnuxes k OI'D mox pemakiuent Amenko 1.B. 2023r
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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JlenapramMeHT 00pa3oBaHus U Hayku XaHTbI-MaHCHIICKOTr0o aBTOHOMHOT0 oKpyra-kOrpsi

JenapramenT oopa3oBanusi Hedrerwranckoro paiitona HPMOBY "O0b IOranckas

com"
PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO
Ha 3aceaHuu 3aMECTUTENb IUPEKTOpa TPEKTOP
METO/IUYECKOTO COBETA
METOJTUCT
Atamaniok JI.A ®apykmnna H. A
npotokoJ Nel0 ot «30» [Tpuxa3 Nel86-0O ot «30»

IMapuna C.A  @BIYCTa 2024 r. aBrycta 2024r.
potokoJ Ne4 ot «29»
aBrycra 2024r.

PABOYAS ITPOTPAMMA

(1D 5368669)
Y4eOHOro Kypca «Ajaredpa»

JUTst 0OyJaroImmxcst 8 KJaccoB

ui. IOranckasa Oob 2024



IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa sIBIsIeTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe‘IHBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHUs U B TIOBCEIHEBHON JKHM3HH.
Pa3Butne y oOyuaromuxcs Hay4dHbIX MPEACTAaBICHUM O NPOUCXOXKAEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocodbe OTpaKEHUS MaTEeMAaTHYEeCKOM HAayKOW SBJICHUH U
MPOIIECCOB B NPUPOAEC M OOLIeCTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU U B TPAKTHKE CHOCOOCTBYET (POPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHHUS M KAa4eCTB
MBIIIUICHUS, HEOOXOAUMBIX JJI aJanTalud B COBPEMEHHOM HH(poBoM olmiecTBe. N3ydueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HAOI0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTL CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieuuBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$IZ OHM HCIOJIB3YIOT OCAYKTHBHBIC U
WHAYKTHBHBIE PacCyXACHUs, 0000IIeHne W KOHKPETH3aIUIo, adCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSTEIHLHOW JIESTEIBHOCTH
oOyJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE pelIeHWe 3ahad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O MpHUHIWIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbl yueOHOro Kypca «AnreOpa» A OCHOBHOTO OOILEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKre JMHUHN: «Yucma u
BEIUMCIICHUS», «AJNTreOpandeckue BBIPAKCHU», «YpPaBHEHHS W HEPaBEHCTBa», «DYHKIUWY.
Kaxxias u3 3THX coAepiKaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKECHUH TPEX JIeT
M3yUYeHHs Kypca, B3aUMOJACHCTBYS C IPYTHMMH €ro JIMHUSAMH. B Xone n3yueHust yueOHOTO Kypca
00yJaroImuMCcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s36IK. B CBSI3M ¢ 9THM B IporpaMMy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHIKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTHYECKOro OOpa30BaHUS H
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYEeCKOTO
si3pika. ConepKaTenbHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Airedpay sBISeTCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conmepxkanne nuHHM «YMciaa W BBIUUCICHUS» CIY)KUT OCHOBOM JUIsl JTAJIbHEHIIETO
W3yUYCHHs] MaTEeMaTUKU, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ui MOBCEIHEBHOW XW3HU. Pa3BUTHE TOHATHS O YHUCIE HA YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAJIBHBIMH U MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHHUIA O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YHCIOBOM
JIMHUH OTHECEHO K CpeHEMY 001eMy 00pa30BaHUIo.

Conepxkanue JBYX aireOpauecKux JIMHUH — «AlreOpandeckue BBIPRKCHUSD» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Y  OOyYarOIIMXCS
MaTeMaTH4YecKoro armmapara, HeoOXOJUMOTO Ui pelIeHMs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEAMETOB U NMPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
y4eOHBIN ~ Marepuan TpPYNNHPYETCs  BOKPYT  pAallMOHANBHBIX  BBIpAXKEHHH.  Anredpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEMaTHKH Kak SI3bIKa JUIS MOCTPOCHHSI MaTeMaTHYeCKuX MOJeseH,
OTIMCaHUS TIPOIIECCOB U SIBICHUH peajbHOro Mupa. B 3amaum oOydeHus anreOpe BXOAT TaKKe
najbHeHIee pPa3BUTHE AaJTOPHTMUYECKOTO MBIIIICHUS, HEOOXOJMMOro, B YaCTHOCTH, IS
OCBOCHHUS Kypca HH(POpPMATUKH, ¥ OBJAJCHUEC HaBBIKAMH JIEIYKTUBHBIX PACCYXKICHHM.



[IpeoOpazoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00yJaroNMMUCs 3HAHUH 0 QYHKIMAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJETH ISl OTICAHUS
U HCCIENIOBAHUSI Pa3HOOOPA3HBIX INPOIIECCOB M SBJICHUN B Ipupojae u odmecTtse. M3ydenue
MaTepualia CIOCOOCTBYET Ppa3BUTHIO Y OOYYAIOUIMXCS YMEHHS HCIIOJIBb30BaTh pa3iIMYHBIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (DOpMHpOBAHHUE TIPEICTABICHUIA O POJIM MAaTEMATHKH B Pa3BUTUU [HBHIU3AIIAN
Y KYJIbTYPBI.

CormacHo y4yeOHOMY TuTaHy B 7-9 Kiaccax u3ydaeTcss Y4eOHBIM Kypc «Airebpay,
KOTOPBIH BKIIFOYAET CIIEAYIOIINE OCHOBHBIE PAa3leNlbl colepyKaHus: «Uuciaa W BBIYHACICHUS,
«AnredpanyecKkre BRIpOKEHU, «YPaBHEHUS U HEPABEHCTBAY, «DyHKITHI.

Ha u3yuenue yue6HOTro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hezenmo), B 8§ kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).

COILEP KXAHUE OBYYEHUA

8 KUIIACC

Yucjaa v BIYUCIEHUS

Ksanparueiii kopenp u3 uuncna. [lorstue 00 wuppanuoHaabHOM 4Hcie. JlecaTuunbie
MPUOJIMKEHHST MppalMOHANIBHBIX unces. CBOMCTBAa apu(METHUECKUX KBAJPATHBIX KOPHEH U UX
MPUMEHEHHE K MPeoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUM M BBIYUCICHUSM. JleWCTBUTEIbHbBIC
qHcIa.

CreneHsb c 1enbIM MokasaTeseM 1 €€ cBoiicTBa. CTaHgapTHas 3alUCh YKCIA.

Anredpanyeckue BbIpasKeHU s

KBanpaTHblii TpEXWIECH, pa3I0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIIHU.

AnrebOpandeckas apoOb. OcCHOBHOE CBOWCTBO anrebpamdeckod mpobu. CroxeHue,
BBIYMTAHUE, YMHOXEHHUE, JICTICHUE alreOpandeckux ApooOei. PanmoHambHbIC BBIpAKEHHUS M HX
npeoOpazoBaHHUeE.

YpaBHeHUsI M HEPABEHCTBA

KBangpatHoe ypaBHeHue, GopMylia KOpPHEH KBaJpaTHOrO ypaBHeHHUs. Teopema Buera.
Pemenune ypaBHeHM, CBOIAIIMXCA K JHMHEWHBIM U KBaapaTHbIM. [Ipocteiimue npoGHO-
palMOHaIbHbIE YPABHEHUS.

I'padmyeckas uHTEpHpeTanys ypaBHEHUN C JABYMS MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
ypaBHEHUH C JBYMs IepeMeHHbIMU. [Ipumepbl pemieHus cucTeM HEIMHEHMHBIX ypaBHEHUM ¢
JBYMSI [IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a7a4 aNreOpandecKuM CIIOCOOOM.

HucnoBble HEpaBEeHCTBA H MX CBOMCTBA. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCHIIBHOCTh HepaBeHCTB. JIMHEHHbIE HEpaBEeHCTBA C OJHON mepeMeHHOl. CucTemMbl
JINHEMHBIX HEPABEHCTB C OJIHOW IIEPEMEHHOM.

DyHKUUH

[Tonsitne dynkuuu. OGMacTh OMpeNeNeHuss 1 MHOXKECTBO 3HaueHu# (yHkiuu. CrnocoOb
3aaHus (QYHKIHH.

I'padux Qynkiun. Yrenue cpoiicTB QyHkimu mo e€ rpapuky. ITpumeps! rpadukon
(GYHKIHH, OTpaXKaIONINX peabHbIE MPOILIECCHI.



@DyHKIMHU, ONKCHIBAIOIINE TPSMYIO M OOpPaTHYIO IMPOTOPIHOHAIBHBIC 3aBUCHMOCTH, HX
rpadukn. ynxuun y = X2, y = X3, y = Vx, y=|x|. ['padudaeckoe pemienre ypaBHEHHIT H CHCTEM
YPaBHEHUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTAaThl OCBOCHMS NIPOrpaMMbl y4eOHOro Kypca «Auredpar
XapaKTepU3yIOTCS:

1) naTrpuoTHYecKoe BOCIIUTAHHE:

MpOSABJICHUEM UHTEpEca K NPOLUIOMY W HACTOAIIEMY POCCHICKOM MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKEHHUSIM POCCHHUCKHUX MATEMaTUKOB H POCCHHCKOMN
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIB30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:xkaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peald3allid €ro Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKUX OCHOBaX (PYHKITMOHUPOBAHHS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXITAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHKEHUN
HayKH{, OCO3HaHUEM BAKHOCTU MOPAIBHO-ITUYECKUX NPUHIIUIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHMBHOE Y4YacTHE€ B PELICHUH MPAKTUYECKUX 3a7ad MaTeMaTH4YeCKON
HAIMpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEeMAaTUYECKOTO 00pa3oBaHuUs Ha MPOTSHKEHUU BCEH
XKU3HU JJIS1 YCHEIHON Mpo¢deCcCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIAMBHUAYaJIbHON TpaekTopuu oOpa3oBaHHs W
YKU3HEHHBIX TJIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3creTYeCKOE BOCIIUTAHME:

CIOCOOHOCTBIO K HMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHUS:

OpUEHTAIlMe B AESITeTbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX IMpeACTaBIeHHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YelOBEKa, MNPHUPOAbI U OOIIECTBA, MOHUMAaHUEM
MaTeMaTH4eCKOW HayKH Kak c(epbl 4eloBeuecKOW MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAUUMOCTHU JJI Pa3BUTHUS LIUBUIIN3ALIUH, OBJIAJICHUEM SI3bIKOM MATEMaTHUKUA U MaTEMaTU4yeCKON
KyJIbTypOM Kak CpEACTBOM TMO3HaHUS MHpA, OBJIAJIEHUEM [MPOCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopmMHpoBaHHe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKUE 3HaHUS B MHTEPECax CBOETO 3I0pPOBbBA,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas Qusudeckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKAa pediexcuw,
MIPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4elioBeKa;

7) 3K0J10rMYecKoe BOCIIUTAHUE:



OpHCHTALlMCH Ha NMPUMEHCHUE MATEMAaTUYeCKHX 3HAHWH IS pPelIeHUs 3ahad B 00JacTH
COXPAaHHOCTH OKPY)KAIOIIEH Cpepl, IUIAHUPOBAHUS MOCTYIIKOB W OLEGHKH HMX BO3MOYKHBIX
HOCJICAICTBUI IJIsI OKPY)KAroLlel cpeabl, OCO3HAHUEM III00AJIBHOTO XapaKTepa AKOJIOTHYECKUX
npo0sieM U MyTel UX pelIeHus;

8) amanTauus K H3MEHSIOMMMCS YCJIOBUSM COIMAILHON M PUPOIHON Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHSX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH 4epe3 MPaKTHYCCKYIO JSSTEIbHOCTh, B TOM YUCIE YMEHHE YYUTBHCS Y IPYTrUX
JrOJIeH, mpuoOpeTaTh B COBMECTHOM NESITENbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU W3
OTIBITA JIPYTHX;

HEOOXO0JMMOCTBIO B (POPMUPOBAHMH HOBBIX 3HAHHIA, B TOM YHCIIC (OPMYIHPOBATh HJICH,
MOHATHS, TUMOTE3bl 00 OOBEKTaX U SIBICHUSAX, B TOM YHCJIC paHEe HEM3BECTHBIX, OCO3HABAThH
neUIHUTBI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, ITAHUPOBATH CBOE Pa3BHUTHCE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMi0, BOCIPHHUMATh CTPECCOBYIO
CUTYaI[MI0 KaK BBI30B, TPEOYIOIIUII KOHTpPMEp, KOPPEKTHPOBATh MPHUHUMAEMbIC DPEIICHHS U
JeNCTBHS, OPMYITHPOBATh U OIICHUBATh PUCKHU M TIOCIIEACTBUS, (POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBIE YHHUBEPCATbHBIE YUeOHbIE el CTBHUS
ba3oBble Jjoruyeckue aeiicTBUsA:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHONICHHH MEXIy MOHATHIMH, (DOPMYIHPOBATH OINpPEACICHHS ITOHSITHH,
yCTaHaBIUBAaTh CYIIECTBEHHBIN MPHU3HAK Kilaccu(uKauu, OCHOBaHUS Ui 0000IIeHUS
Y CPaBHEHMsI, KpUTEPUHU TPOBOJIMMOTO aHAIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIC U
OTpuULaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU JIs BbISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e Jle/1aTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTUKU, ACTYKTUBHBIX U UHAYKTHBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUU;

e pa3buparh J0OKa3aTeJbCTBA MAaTEMaTHUYECKUX  YTBEPXKIEHUN (mpsiMble U OT
MIPOTUBHOTO), MIPOBOJIUTH CaMOCTOSITENILHO HECJIOKHbBIE JI0Ka3aTelbCTBa
MaTeMaTH4ecKuX (DaKTOB, BBICTPAWBATh APTyMEHTAIMIO, HPHUBOIUTH MPUMEPHl U
KOHTPHIpUMEPHI, 000CHOBBIBAaTh COOCTBEHHBIE PACCYXKICHNUS;

e BBIOMpaTh crocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

® CMOJNB30BaTh  BOMPOCHI  KaK  HUCCIEOBATEIbCKUH  WHCTPYMEHT  MO3HAHUS,
(dhopMynupoBaTth BOTIPOCHI, bukcupytomme POTUBOpEYHE, npobiemMy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JaHHOe, (OpPMHUpOBATh THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIUI0, MHEHHE;

® TMPOBOJIUTH IO CaMOCTOSITEIHHO COCTABJICHHOMY IUIaHY HECIOXKHBI JKCIEPUMEHT,
HEOOJBIIIOE HCCIEOBAHUE TIO0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;



CaMOCTOSITENIBHO  (OpMYIHPOBaTH OOOOMIEHUS © BBIBOABI 10  pe3yabTaTam
MPOBEIEHHOTO HAOIIOJCHHUSI, UCCIICIOBAHUS, OIEHUBATH JOCTOBEPHOCTh IMOJYUYCHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHHUIA;

IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTATH MPEITOJIOKEHUS
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pa6ora ¢ undpopmanmueii:

BBISBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(MOPMAIINH, JAHHBIX, HEOOXOJUMBIX
JUI pelIeHUs 3a]1auH;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HMH(POPMALIUIO
Pa3IMYHbIX BUJIOB U (POPM IMpEACTABICHUS;

BbIOMpaTh (hopMy MpecTaBieHus: HHGOPMaLMK U WIUTIOCTPUPOBATH pelIaeMble 3a1a4u
cXeMaMu, AMarpaMMaMHu, HHOM rpadukoi ¥ ©X KOMOWHALUSAMY;

OIIEHMBATh HAJEKHOCTh MHPOPMALMH IO KPUTEPUSAM, IPEUIOKEHHBIM YUUTENIEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHBLIC y‘{eﬁﬂble JeHCcTBHUA:

BOCIIPHHUMATh U (POPMYJTHUPOBATH CYXJICHUS B COOTBETCTBUHU C YCIOBUSIMHU U IEISAMU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIPaXKAaTh CBOKO TOYKY 3PCHHS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHs 33]jaui, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 0OCYKJIEHHsI 3a71aBaTh BOMPOCHI MO CYIIECTBY 0OCYXAaeMOU TEMBI, TPOOIIEMBI,
pelraeMol  3amaud, BBICKA3bIBaTh WM, HalLlEJICHHbIE Ha TIOMCK peIleHus,
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMAjora,
0OHApY)KMBATh Pa3INuMe M CXOJCTBO MO3UIINHA, B KOPPEKTHOH Popme popmymupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3yIbTaThl PELICHUS 3aaud, SKCIIEPUMEHTa, UCCIIEJOBaHuUs, TIPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTalud U
0COOEHHOCTEH ayIuTOpUU;

MMOHUMATh M HUCHOJb30BaTh MPEHMYILECTBA KOMAHIHOW M MHAMBHIYaIbHOU pPabOTHI
IIPH pelIeHUH y4eOHbIX MaTeMaTHYECKUX 3a/ay4;

MIPUHUMATD 11eJIb COBMECTHOM JeATEIbHOCTH, IJIAHUPOBATh OPraHMU3allui0 COBMECTHOM
paboThl, pacrpenensTh BHUABI pabOT, OOTrOBapUBATHCA, OOCYXAATh IMPOLECC MU
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TIPYNNOBBIX ¢opMax paboTel (0OCyxIeHus, OOMEH MHEHHUSIMHU,
MO3TOBbI€ HITYPMBbI U APYTUE€), BBIIOJHITH CBOIO 4YacTh PabOThl M KOOPAWHUPOBATH
CBOM JICHUCTBUSA C APYrUMU YJIEHAMH KOMAaH/]Ibl, OLIEHUBATh KaYECTBO CBOEro BKJIAJa B
oOLIUI1 MPOAYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM YHaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHbIE TeiiCTBUS
Camoopranm3anus:

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH, aJTOPUTM pEUIeHMs 3ajaud (WM €ro YacTb),
BBIOMpATh CMOCOO pelIeHHuss ¢ Y4ETOM MMEIOUIMXCS PEeCypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C y4ETOM
HOBOH MH(pOpPMAIUH.

CﬂMOKOHTpOJ’IL, 3MOLHOHAJIbHBIH HHTEJJIEKT:

BJIaJCTh criocoboamMu CaMOIIPOBCPKU, CAMOKOHTPOJIA IPOLCCCa U PE3yJibTaTa PCIICHUA
MaTeMaTHUYEeCKOM 3aga4u,



® [PEIBUJAETH TPYAHOCTH, KOTOPBHIE MOTYT BO3HHMKHYTH IIPH PELICHUH 3a]a4H, BHOCUTh
KOPPEKTHBHI B JICITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, HA/IEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OILICHMBATb COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOMN LICJIA U YCIOBUSM,
OOBSICHATh TPHUYUHBI JOCTHKCHHUS WM HEIOCTIKEHHS IEJIH, HAXOJUTh OLIHOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

NPEIAMETHBIE PE3YJIbTATBI

K konmy oOyuyenns B 8 kiacce OOydYarOUIMIiCS TONYYUT CIEIYIOIIUE TPEAMETHBIC
pe3yJabTaThl:

Yucia v BbIYMCICHUS

Hcnonb3oBaTh HaualbHbIE MPEICTaBICHUS O MHOXECTBE ACWCTBUTEIBHBIX YMCEN IS
CpPaBHEHHUsI, OKPYIJICHUS M BBIYMCIEHUH, HM300pa)kaTh AEUCTBUTENIbHBIE YWCIA TOYKAMHU Ha
KOOPAMHATHOW IIPSMOIA.

[IpumeHsTh TNOHATHE apuU(PMETHYECKOro KBAJAPATHOIO KOPHS, HAaXOIUTh KBaJpaTHbIE
KOPHH, UCIIOJIb3YS IPU HEOOXOIUMOCTH KaJbKYJISATOP, BBIIOIHATH MpeoOpa3oBaHusl BbIpaKEHUH,
CoJIepKalluX KBaJpaTHbIE KOPHU, UCTIOJIb3ys CBOWCTBA KOPHEH.

Hcnonp3oBath 3amucu OOJBIIUX W MaJbIX YHCENI C MOMOIIBIO JECATUYHBIX APoOeH u
crenenel yucna 10.

Auiredpanyeckue BbIpaKeHUs!

[IpuMeHsTh MOHSATHE CTENEHH C LEeIbIM IoKa3aTesieM, BBINOJHSITH MPeoOpa3oBaHUs
BBIPAXKEHUH, COIEPKAILUX CTETIEHHU C LIEIbIM IT0Ka3aTeIeM.

BBINONHATE TOXJIECTBEHHBIE MPEOOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUI Ha OCHOBE
IIPaBUJI IeHCTBUI HaJl MHOTOWICHAMU U alredpanyecKUMU JpoOsMu.

PacknapiBaTh KBaJpaTHBIN TPEXUICH HA MHOXKUTEIH.

[IpumensaTh npeoOpa3oBaHUS BBIPAKEHUH A pPEUICHUs pa3IM4yHbIX 3a7ad M3
MaTEeMAaTUKHU, CMEXHbIX IIPEAMETOB, U3 PEaTbHOM IPAKTUKH.

YpaBHeHUsI M HEPABEHCTBA

Pemare nuHeiHbIe, KBapaTHbIE YPaBHEHHs U PALMOHAIbHbBIC YPaBHEHUS, CBOAILNECS K
HUM, CUCTEMBI JIByX YPaBHEHUI C IBYMs IEPEMEHHBIMH.

[IpoBoaNTE MpocTeiie uccae0BaHus YpaBHEHUN U CUCTEM YpaBHEHMH, B TOM YHCIE C
IpUMEHEHHEeM TIpaduyecKux MpeacTaBiIeHUuil (ycTaHaBIMBaTh, HMMEET JIM YypaBHEHHE WIIH
cucTeMa YpaBHEHUH pelieHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

[lepexoauTe OT clIOBeCHOW (GOPMYIUPOBKM 3a7aud K €€ ajreOpandeckoi MoOAeIH ¢
IIOMOIIBIO COCTABJICHUS YpPaBHEHHUS WM CHCTEMbl YpPaBHEHUH, HHTEPIPETUPOBAaTh B
COOTBETCTBUH C KOHTEKCTOM 3aJlauy MOJIy4YE€HHBINH pe3ylbTart.

[IpuMeHsATH CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKHU, peIllaTh JIUHEHHbIE
HEpaBEHCTBA C OJHOM MEpEeMEHHON M MX CHCTEeMBI, JaBaTh TIpaUUecKyl HILTIOCTpALNIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[lonuMaTh ¥  HCIONB30BaTh  (PYHKIMOHAJIbHBIE TMOHATUS M SI3bIK  (T€PMUHBI,
CHUMBOJIMUECKHE O0003HAUEHUs), OINpeNesATh 3HaueHHe (QYHKIMHM [0 3HAUYEHHUIO apryMeHTa,
OTpeNieNATh CBOMCTBA PYHKIMHU MO €€ rpaduKy.

Ctpouth rpaduku 3JIeMEeHTapHbIX (QYHKIUH BUIA:

y = kix, y=x2, y=x3,y = |x|, y = VX, onuchIBaTh CBONCTBA UHCIOBOI (DYHKIHHK MO €&

rpaduky.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosunuecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM (uudposbIie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
resh.edu.ru
uchi.ru
1 Uucna u Beruucnenus. KpagpatHele KOpHH 15 1 0 foxford.ru
infourok.ru
resh.edu.ru
9 Yucna v BerunciieHud. CTeneHp ¢ [ejbIM 5 0 uchi.ru
IOKa3arejieM w
infourok.ru
resh.edu.ru
AnreOpanveckre BHIPaKEHUSI. uchi.ru
3 K L 5 1 0 foxford.ru
BaJIpaTHBIN TPEXUIICH E—
infourok.ru
resh.edu.ru
4 AnreOpandecKkre BhIPAKEHUSI. 15 1 0 uchi.ru
AnrebOpaundeckas 1po0b w
infourok.ru
resh.edu.ru
VYpaBHenus u HepaBeHCTBa. KBagpaTHbie uchi.ru
5 15 1 0 foxford.ru
ypaBHEHUS SR
infourok.ru
6 VYpaBHeHus U HepaBeHCTBA. CHCTEMBI 13 0 resh.edu.ru



file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx

YpaBHEHUI

uchi.ru
foxford.ru
infourok.ru

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa

12

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

Oyukiuu. OCHOBHBIC TIOHATHUS

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

Oynkuuu. Yucaosble GyHKINN

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

10

[ToBTOpeHuUe u 0000IIECHNE

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

102



file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx

IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

KoaudecTBo 4acoB

ara JJIeKTPOHHBbIE HU(PPOBHIE
Ne n/m Tema ypoka KonTpoabnusie | IlpakTuueckue A P p
Bcero u3yuyeHusi | oOpa3zoBaTesibHbIE PeCYPChI
padoThI padoThI
[ToBTOpeHuE 3a Kypce 7 Kiacca resh.edu.ru
uchi.ru
1 1 2.09 foxford.ru
infourok.ru
[ToBTOpeHue 3a Kype 7 Kiacca resh.edu.ru
uchi.ru
2 1 4.09 foxford.ru
infourok.ru
[ToBTOpeHue 3a Kypce 7 Kiacca w
uchi.ru
3 1 6.09 foxford.ru
infourok.ru
Bxoanas koHTposbHas pabora resh.edu.ru
PanmonanbsHbie JpoOu. uchi.ru
4 Homyctumele 3HAYEHUS 1 1 9.09 foxford.ru
paloHaIbHOM Jpodu infourok ru
PanmonansHbIie JIpoou. resh.edu.ru
Jonyctumele 3HAYCHUSA uchi.ru
5 panoHaIBHOM IpoOu 1 11.09 foxford.ru
infourok.ru
OcHoBHOE CBOICTBO resh.edu.ru
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uchi.ru
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uchi.ru
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

Mep3zisak A.I'. Anrebpa: 8 Ki1.: y9eOHUK I ydanuxcs: 001meo0pa3oBaTelIbHbIX OpraHH3aIHii/
A.I" ' Mep3nsk, B.M.Ilonsixkos. — M.: Benrana-I'pag, 2021

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJSA

yaeOHuKH 1o anredpe 7-9 kimaccel Makaperues FO.H. 2022r

KHWM 1no anredpe k yueOnuky Makaporuesa F0.H. 2022r

[Toco6ue nns moarotoBku ydamuxea k OI'D nox penakuueit Amenko M.B. 2023r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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JlenapramMeHT 00pa3oBaHus U Hayku XaHTbI-MaHCHIICKOTr0o aBTOHOMHOT0 oKpyra-kOrpsi

JenapramenT oopa3oBanusi Hedrerwranckoro paitona HPMOBY "O0b IOranckas
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IMapuna C.A  @BIYCTa 2024 r. aBrycta 2024r.
poTokoJ Ned ot «29»
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PABOYAS ITIPOI'PAMMA

(1D 5550481)
Y4eOHOro Kypca «Ajaredpa»

Ut oOyJarommxcs 9 Kiaaccon

ui. IOranckasa Oob 2024



HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOAOJDKEHUsI 00pa30BaHus U B TOBCETHEBHOM XU3HU. PazButne y oOyuaronmxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET ()OPMUPOBAHHIO HAYYHOT'O MUPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOHI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE |
aHamoruto.  OOyuenue  anreOpe  mTpeArnojaraeT  3HAYUTEIBHBIH  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mporpaMmbl yueOHOro Kypca «Anredpay» aisi OCHOBHOTO
ob1mero o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOAMYECKIX
JMHUN pa3BUBAETCS HA MPOTSDKEHUM TPEX JIET U3YyUCHHS Kypca, B3aUMOJICHCTBYSI C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHus y4deOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne mauHMM «Uucna ¥ BBIYMCICHUS» CIYXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUs
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JMHUM — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNeH, OMHMCAHHUs MPOLECCOB U
ABJIGHUNA peajbHOro Mupa. B 3agaunm oOyueHuss anredbpe BXOJAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MAaTEMaTHUYE€CKOMY TBOPYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHIO y OOyYaromIuxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

Yucjia ¥ BIYUCTCHUSA

Hpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEpexoA OT OaHOM ¢opMbl 3amucu JpoOeid k aApyro. Ilonsarue
pPalMOHAJIBHOTO YHKCJIa, 3allCh, CpPaBHEHUE, YIMOPSJIOYMBAHUE PALMOHAIBHBIX 4YHcesl. ApudmeTnueckue IeUCTBUS C
palMoOHANIbHBIMU YKcliaMu. Pelenue 3a1ay U3 peasibHOM NPAaKTUKU HA YacTH, Ha TPoOu.

CremneHb ¢ HaTypallbHBIM NIOKa3aTeIeM: olpeiesieHne, mpeodpa3oBaHue BHIPAXKEHHUI HAa OCHOBE ONpe/eeHUs, 3al1Ch
Oonpimmx uncen. [IporeHTsl, 3amuch NPOLEHTOB B BUAE ApOOM U ApoOH B BUJIE MPOIEHTOB. TpH OCHOBHBIC 33Ja4M Ha
NPOLICHTHI, pEHIEHUE 3a7a4 U3 PEaIbHON MPAKTUKH.

[IpuMeHeHnEe MPU3HAKOB JEIUMOCTH, Pa30KEHNE HAa MHOKUTEIN HATYpalbHbBIX YHCEI.

PeanbHbie 3aBUCUMOCTH, B TOM YHUCIIE MpsMasi U 00paTHasi MPONOPIUOHAIBHOCTH.

AJsireOpanyecKkue BbIpasKeHUsA

IlepeMeHHBIE, YHCIIOBOE 3HAYEHHE BBIPAXKEHUA C IepeMeHHOW. JlomycTumble 3HA4Y€HUS [EPEMEHHBIX.
[IpencraBienne 3aBUCMMOCTH MEXAYy BeTUYMHAMH B Buie Gopmynbl. Beruucienuss mo ¢opmynam. [IpeoOpazoBanue
OYKBEHHBIX BBIPQXEHUMN, TOKICCTBEHHO PaBHBIC BBHIPAKEHUS, ITPaBUia MpeoOpa3oBaHusl CyMM U TIPOU3BEIACHUH, MpaBUia
PACKPBITHS CKOOOK M IPUBEICHUSI TI0IOOHBIX ClIaracMbIX.

CBoiicTBa CTENEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowieHsl 1 MHOrowsieHbl. CrerneHnb MHOrowieHa. CllokeHue, BBIUYUTAHUE, YMHOXKEHHE MHOTOYJIEHOB. DOpMyIibl
COKpAlIEHHOTO YMHOXEHHUsS: KBaApaT CYMMbl M KBaApar pasHocTH. DopMysna pa3HOCTH KBaaparoB. PaznoxeHue
MHOT'OYJIEHOB Ha MHOKHUTEJIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHUS, ITpaBuiia IPeoOpa3oBaHUs yPaBHEHMS, PABHOCUILHOCTh YPaBHECHUM.

JIuHeliHOEe ypaBHEHUE C OAHOM MEPEMEHHOM, YUCI0 KOPHEN JIMHEWHOTO YPABHEHHUSI, PEIICHUE JTUHEUHBIX YPaBHEHUM.
CocraBieHue ypaBHEHHH 110 YCIOBUIO 3a/1a4. PenieHne TeKCTOBBIX 3a/1ay C IOMOUIbIO YPaBHEHUIA.



JIluHeiiHOe ypaBHEHHE C JBYMs NEpEMEHHbIMU U ero rpaduxk. Cuctema IBYX JIMHEWHBIX YpPaBHEHUU C JBYMS
nepeMeHHbIMH. Penenue cucreM ypaBHEHHMI criocoOoM MOACTaHOBKU. [IpuMephl penieHust TEKCTOBBIX 3a/a4 C MOMOILbIO
CHUCTEM YPAaBHEHUM.

DyHKUUHA

Koopnunara Touku Ha mnpsimoil. UwuciioBble npomexyTku. PaccrosHue Mexay IByMs TOYKaMH KOOPIMHATHOM
IIPSAMOM.

[IpsimoyronibHas cuctema koopauHaT, ocu Oxu Oy. AGcuucca W opJuHAaTa TOYKM Ha KOOPJIMHATHOM IUIOCKOCTH.
[Tpumepsl rpadukoB, 3anaHHbiX (popmyinamu. YteHue rpagukoB peanbHbiX 3aBucumocteld. [lonstue pynkumu. ['padux
¢yukuuu. CpoiictBa (yHkuuit. Jluneitnas ¢ynkius, e€ rpaduk. I'padux dynkiuu y = [X|. Ipaduueckoe perieHue
JIMHEMHBIX YPAaBHEHUN U CUCTEM JIMHEMHBIX YPABHEHUM.

8 KIIACC

Yucnaa v BIYMCICHUSA

KBaapatusiit kopens u3 uncina. [lonsarue o0 uppaimonanbHoM yucie. JlecsTuunble NpuOIMKeHUsT UPPALIMOHATBHBIX
yuces. CBolicTBa apupMeTHUUECKUX KBaJIPATHBIX KOPHEH M UX MPUMEHEHHE K MpeoOpa30BaHHUIO YUCIOBBIX BBHIPAKEHUH U
BBIUYHUCJIEHUSIM. J|€lICTBUTEIBHBIE YHCIIA.

CrteneHb C 1IETbIM MOKa3aTesneM U e€ cBoiicTBa. CTaHaapTHas 3aMuch AJiredpanvecKue BbIPasKeHUA

KBagpaTHslil TpEXUieH, pa3ioKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIU.

Anrebpandeckas 1poos. OCHOBHOE CBOMCTBO anrebpandeckoit apoou. CiokeHne, BBlUUTaHue, yMHOKEHUE, JIEJICHUE
anredpandeckux apodeit. ParimoHabHbIEe BRIPAKEHUS I KX TIPE0Opa30oBaHUE

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢dopMmysia KOpHEW KBaJpaTHOTO ypaBHeHHs. Teopema Buera. Pemenune ypaBHEHUH,
CBOJSIIMXCS K IMHEWHBIM U KBaapaTHbIM. [IpocTeiiue qpoOHO-panuoHaIbHbIE YPABHEHHUS.

I'paduueckass wHTEpHpeTanus ypaBHEHUN C JBYMsS TEPEMEHHBIMH W CHUCTEM JIMHEHHBIX YpaBHEHUH C JBYMS
nepeMeHHbIMU. [IpuMepsl pereHus CUCTeM HETMHEWHBIX YPaBHEHUN C IByMs IEPEMEHHBIMU.

Pelienrie TeKCTOBBIX 3aj1au alreOpandyeckuM CrocoooMm.



YucnoBble HEpaBeHCTBA M MUX CBOMCTBA. HepaBeHCTBO € OJHOW NEpeMEHHON. PaBHOCUIBHOCTH HEPAaBEHCTB.
JIuHelHbIE HEPABEHCTBA ¢ OAHOM NIepeMEeHHON. CUCTEMBI IMHENHBIX HEPABEHCTB C OJTHOM ITIEPEMEHHO

DyHKUUHA

[Honstue pynkuuu. O61acTh onpeneneHus 1 MHOKeCTBO 3HaueHUN pyHkIu. CrnocoObl 3agaHus GyHKIUH.

I'padpux ¢ynkuuu. Yrenue cBodcTB (yHkumu no e€ rpaduxy. Ilpumepsl rpa@ukoB (yHKLIMHI, OTpaskaroIIUX
peasibHbIE MTPOLIECCHI.

@DyHKIMH, OTIUCHIBAIONINE NPIMYIO U 00paTHYIO MPONOPIMOHATIbHBIE 3aBUCUMOCTH, UX Tpaduku. OyHKUIUU Y = X2, Y
= X3, y = VX, y=|x|. I'padudeckoe pemreHie ypaBHEHMI 1 CHCTEM YPaBHCHHIA.

9 KUIIACC

Yucjia ¥ BBIYUCTCHUSA

PanvonanpHble uKcna, WppalMOHANIbHBIE YKCIA, KOHEUHbIE W OECKOHEYHbIE HAecATUYHBIE ApoOu. MHOXeCTBO
JEUCTBUTENBHBIX YHUCEN, JACHCTBUTENbHBIE YHCIIa KaK OECKOHEYHbIE JecSITHYHble JpoOu. B3auMHO oHO3HAYHOE
COOTBETCTBUE MEXY MHOXECTBOM JIEUCTBUTENBHBIX YUCET U KOOPAUHATHOMN MPSIMOM.

CpaBHeHUE JeHCTBUTEIBHBIX YHCell, apudMeTHdecKre JeHCTBUS C JeHCTBUTEIHLHBIMH YHCIaAMHU.

Pa3mepsl 00BEKTOB OKPYIKAIOIIETO MUPA, [UTUTEITLHOCTH IIPOIECCOB B OKPY>KAIOIIEM MHUPE.

[TpubnuxEénHoe 3HAYEHUE BEIUYMHBI, TOYHOCTh mpuOmmKkeHus. OxpyrieHue uucen. [Ipukuaka U oleHKa
pe3yJIbTaTOB BBIYMCIICHUM.

YpaBHeHUs U HEPABEHCTBA

JInneiiHoe ypaBHeHUE. PenieHne ypaBHEHUM, CBOISIUXCS K JTUHEUHBIM.

KBanpatnoe ypaBHeHue. PemieHne ypaBHEHMH, CBOIAIIMXCS K KBaJApaTHbIM. bukBaapatHoe ypaBHeHue. [Ipumepsl
pelICHUs] YpaBHEHUHN TPEThEU U YETBEPTOU CTETIEHEHN PA3I0KECHUEM HA MHOXKUTENH.

Pemienrie npoOHO-paliMOHANbHBIX ypaBHEHU. PelieHne TeKCTOBBIX 3a/1a4 alNreOpanyeckKuM METOJIOM.

VYpaBHeHHe C JByMsl TMEpPEMEHHBIMM W €ro rpaduk. PemieHne cucteM [BYX JIMHEWHBIX YpPaBHEHHU C JByMs
MIEpEMEHHBIMU. PemeHne cucreM NAByX YpaBHEHHM, OJHO M3 KOTOPBIX JIMHEMHOE, a JPyroe — BTOPOM CTEIECHHU.
I'paduueckas unTepnpeTalus CUCTEMbl YPABHEHUI C ABYMS IEPEMEHHBIMHU.



Peltiienrie TEKCTOBBIX 3aj1au alreOpandyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOW. PemieHue cucTeM JIMHEHHBIX HEPAaBEHCTB C OJHOU
nepemeHHoil. KBaapaTHeie HepaBeHcTBa. ['paduueckas WHTEpHpeTanus HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

DyHKUUH

KBaapartuunas Qyukuus, e€ rpaduk u cBoiictBa. Ilapabona, KOOpAMHATHI BEpUIMHBI MapaloJibl, OCb CUMMETPUU
napaboJbl.

I'padukn Gynxumit: Y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X|, # ux cBoiicTBa.

Ymncs1oBbIEe MOCTEA0BATEIBHOCTH M MPOrPeccuu

[loHsiTHE YMCIIOBOM MOCIIEIOBATENBHOCTH. 3a/JaHNe TIOCIE0BATEIbHOCTH PEKYPPEHTHON dopmMyoi U Gpopmyiioit N-
ro 4ieHa.

Apudmernueckass U reomerpuueckas nporpeccur. @opmynsl N-TO wieHa apUPMETHUYECKOM U TeOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX NUJICHOB.

N300paxkeHne 4ieHOB apu(pMETHUECKOH U IeOMETPUUYECKON MpOrpeccuil TOYKaMu Ha KOOPAMHATHOM IIOCKOCTH.
JIMHENHBIN U SKCTIOHEHIMAIIBHBIA POCT.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI YYHEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInYuHOCTHBIE pe3yJabTAThl OCBOEHUS MIPOrpaMMBbl YHEOHOTO Kypca «Aredpa» XapakTepusyroTcs:

1) naTpuoTHYecKoe BOCIMTAHUE:

NpOSIBIGHUEM HWHTEpeca K MNPOUUIOMY M HACTOSILIEMY POCCHUICKON MaTeMaTHUKHU, HEHHOCTHBIM OTHOLIEHHUEM K
JOCTUXKEHUSIM POCCUHUCKUX MATEMATHUKOB U POCCUUCKON MaTeMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JTOCTHKEHHUH B
JIpYTUX HAyKax U MPUKIAIHBIX cepax;

2) rpa:k1aHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA M pealu3alldd ero IpaB, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYyp TIPa’kJaHCKOro OOIIeCTBa
(Harmpumep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO 3TUYECKUX IMpOOJIEeM, CBA3aHHBIX C IPAKTHUYECKUM
IPUMEHEHUEM JOCTHKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3THYECKUX IIPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOM Ha aKTMBHOE y4acTHE B PEIICHUM NPAKTUYECKUX 3a/1a4 MAaTEMATHYECKON HAIIPaBICHHOCTH, OCO3HAHUEM
Ba)XHOCTH MaT€MaTU4YE€CKOro 00pa30BaHuUs Ha MPOTSKEHUU BCEH JKU3HU JUIsl YCHEIHOM NMpodeccCuoHaIbHOM 1eATebHOCTH
U pa3BUTHEM HEOOXOIAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM M MOCTPOCHUEM MHIUBUIYaTbHON TPAaeKTOPUU 00pa30BaHUS
1 J)KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) acTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K AMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUSATHIO MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHIH,
pacCcyKIeHUl, yMEHHUIO BUJETh MaTEMAaTUYECKNE 3aKOHOMEPHOCTH B HUCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHUA:

OpUEHTAlUeEN B E€ATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX NPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTIX
pa3BUTHUSL 4YENOBEKa, MNPUPOABI M OOIIeCTBAa, TMOHUMAHMEM MaTeMAaTHUYeCKOM HayKH Kak cdepbl 4YelOoBEYeCKOM
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHsS W 3HAYMMOCTU JUIS Pa3BUTHUS LMBWIM3ALMWHU, OBIAJACHUEM S3BIKOM MaT€MaTUKH U



MaTeMaTH4eCKON KyIbTypOH Kak CpeJICTBOM MO3HAHUS MHUpPA, OBJIAJICHUEM MPOCTEUIIMMHU HABBIKAMH HCCIIEI0BATEIbCKOMN
NeATEeNbHOCTH;

6) pusnueckoe BocnuTanue, GOpMHUPOBaHME KYJIbTYPbI 3[I0POBbSI M IMOIUOHAIBHOI0 0J1ATONIOJIYyYHA:

TOTOBHOCTBIO MIPUMEHAITh MaTEeMaTHYECKHUE 3HAHUS B MHTEPECAaX CBOETO 37I0POBbs, BEJICHUS 3I0POBOTO 00pasa >KU3HU
(3mopoBoe MUTaHWE, COATAaHCUPOBAHHBIM PEXHUM 3aHATUW W OTAbIXa, peryspHas (Qusnueckass aKTUBHOCTB),
c(hopMUPOBAHHOCTHIO HaBbIKa pedIeKCUH, TPU3HAHUEM CBOETO MpaBa Ha OMMOKY M TaAKOTO K€ MpaBa JIPyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIMEN HA MPUMEHECHHE MAaTeMaTUYECKUX 3HAHUU IS PEIICHHS 3a7ad B 00JIACTH COXPAHHOCTU OKPYKaIOIIeH
cCpenbl, TJIAHUPOBAHUS IMOCTYNKOB M OIEHKA WX BO3MOXKHBIX TOCJIEACTBUU JUIS OKPYXAIOIIEH Cpelbl, OCO3HAHUEM
I00aJIBLHOTO XapaKkTepa AKOJOTHUECKUX TPoOJIeM U MyTel UX PEeIICHUS;

8) amanTanusa Kk M3BMEHSIOIUMCS YCJIOBUSM COLMAJIBHON U MPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIOBUSIX HEONPEACIEHHOCTH, MOBBIINICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3
MPAKTUYECKYIO JIeITeIIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y IPYTUX JIIOJICH, TPHOOpeTaTh B COBMECTHOMN JIESITEIIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B (DOPMHPOBAHMHU HOBBIX 3HAHUH, B TOM uuciie (POpMYIUPOBATH UJICH, MOHSATHSA, TUIIOTE3BI 00
o0beKTaX ¥ SBJICHHUSIX, B TOM UYHCIICE paHEe HEU3BECTHBIX, OCO3HABaTh Je(PUIUTHI COOCTBEHHBIX 3HAHUM U
KOMITETCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIUIO KaK BbI30B, TPEOYIOIIMI
KOHTpPMEpP, KOPPEKTHUPOBATh NMIPUHUMAEMBbIE pElIeHUs U JEUCTBUSA, (OPMYIUPOBATh M OIEHWBATh PUCKH W TOCIIEICTBHS,
(dbopMHUPOBATH OTIBIT.



METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Bba3oBble JJornuecKkue 1edcTBUA:

BBISBJIATh W XapaKTePHU30BaTh CYIICCTBCHHBIC MPHU3HAKKM MATEMaTHYCCKUX OOBEKTOB, MOHATHH, OTHOIICHHWI
MEXIy TOHATUSAMHU, (DOPMYIUPOBATh ONPEIACICHUS TOHSITHH, YCTAHABIWBAaTh CYIIECTBEHHBIH TPH3HAK
KJaccuUKaIi, OCHOBAHUS 11 0000IIECHUS U CPaBHEHUS, KpUTEPHUH MMPOBOJIMMOTO aHAJN3a;

BOCIIPUHHMATh, (OPMYJIMPOBATH H TPEOOpPa3OBBIBATH CYXKICHUSA: YTBEPAWTCIBHBIE W OTPHIIATEIBHEIC,
¢IMHUYHBIC, YaCTHBIC M OOIIKE, YCIOBHBIC;

BBISBJISATH MAaTEMAaTHYECCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHs B (aKTax, IAHHBIX, HAOIIOICHUSX H
YTBEPKJCHUAX, TIPe/IjlaraTh KPUTEPUU JIUTSI BBISIBJIICHHS 3aKOHOMEPHOCTEH 1 TPOTUBOPEUHIA;

JIeNaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX W HWHIYKTUBHBIX YMO3aKIHOYCHUH,
YMO3aKJIFOUCHUH TI0 aHAJIOTHH;

pa3dupaTh J0Ka3aTelbCTBA MATEMAaTHUYECKHX YTBEPKICGHUH (TIpsSMBIE W OT MPOTUBHOTO), IPOBOAUTH
CaMOCTOSITEITLHO HECIIOKHBIC OKA3aTEIbCTBA MaTEMAaTHUECKUX (PaKTOB, BBICTPAMBATH apTYMEHTAIIHNIO, TIPUBOIUTH
pUMEpHl U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBCHHBIE PACCYKICHHS;

BBIOMPATh CIIOCO0 pelIeHus yueOHOH 3ajaun (CpaBHUBATh HECKOJBKO BapHAHTOB pEIEHHUs, BRIOMpATh HamboJee
TOJIXOISIIINN C YI4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciie1oBarebCKue TeCTBHUSA .

UCITOJIB30BaTh BOIMPOCHI KaK MCCJICAOBATEIBLCKHUH HWHCTPYMEHT TIO3HAaHHS, (OPMYIUPOBATH BOMPOCHI,
(bUKCUPYIOIIUE MPOTHBOPEYHE, MPOOJIEeMy, CaMOCTOSTEIBLHO yCTaHABIMBATh MCKOMOE W JTaHHOE, (OpMHpPOBATH
TUIIOTE3Yy, apTYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHUE;

IIPOBOJIUTH IO CAMOCTOSATEIIFHO COCTaBICHHOMY IIJIaHY HECIOXKHBIN AKCIICPUMEHT, HEOOIBIIIOS UCCIICIOBAHHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHIECKOro 00beKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKITY COOO;
CaMOCTOSITEILHO (opMyIupoOBaTh OOOOIICHUS ¥ BBIBOJLI 110 pe3yJibTaTaM IPOBEIEHHOTO HAOJIOICHHS,
HCCIICIOBAHUSI, OIICHUBATH JJOCTOBEPHOCTH MOJIYUYCHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;



MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOIECCA, & TAKXKE BBIJIBUTATh MPEJINOI0KEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBUSAX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATh HEJOCTATOUYHOCTh U U30BITOYHOCTH MH(POPMALIMH, JTaHHBIX, HEOOXOIUMBIX JJIsSI PEIICHUS 3a/1auu;
BBIOMpPATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH UHGOPMAIIUIO PA3IMYHBIX BUIOB U (HOpM
peCTaBICHUS;

BBIOUpATh (OPMY MpEICTaBICHUS UHPOPMAIIUU U WUTFOCTPUPOBATH pellaeMble 3a/1aud CXeMaMH, JuarpaMMaMu,
WHOU TpaduKoi U UX KOMOUHAITUSIMU,

OIICHUBATh HAAEKHOCTh WH(POPMAIIMU TO KPUTEPHUAM, NPEHAJIONKEHHBIM YUYUTEIEM WU CHOpMyITHUPOBAaHHBIM
CaMOCTOSTEIBHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKIEHUSI B COOTBETCTBUM C YCIOBUSMH M IEJISIMU OOIICHUS, SCHO, TOYHO,
IPaMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX, aBaTh MOSACHEHUS IO XO/1y PEIICHHUs
3a/1auyu, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ybTaT;

B Xoj€ OOCYXJIEHMs 3a/laBaThb BOIPOCHI IO CYHIECTBY OOCYXJIaeMOW TeMbl, MpPOOJIeMbl, peIraeMoil 3aaadd,
BBICKA3bIBaTh WJICH, HAIEJICHHBbIE HA TOUCK PEIICHUS, COMOCTABJIATh CBOM CYXKICHHS C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB JUajora, OOHapyXHBaTh pa3IMuue M CXOJCTBO TMO3HIIMI, B KOPPEKTHOH (opMme (HOpMyIHpOBaThH
pa3HOTrIacus, CBOM BO3PAKCHMUS;

MPENICTABIISATh PE3yAbTaThl PEIICHUS 3a/1auM, SKCIIEPUMEHTA, UCCIEOBaHMS, TPOEKTa, CAMOCTOATEILHO BHIOMPATH
dbopMat BBICTYIICHUS ¢ YIETOM 3aJ1a4 MPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH;

NOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBUAYaTbHON paOOTHI MPU PEIICHUH YYEOHBIX
MaTeMaTHUYECKUX 3a/1a4;

NPUHUMATH 11€Jb COBMECTHOM NEATEIbHOCTH, TUIAHUPOBATH OPTaHM3AIMI0O COBMECTHON pabOThI, pacmlpeneisTh
BUJIBI pa0OT, JJOTOBAPUBATKCS, 00CYXKIaTh MPOIIECC U PE3YNIHTAT padOTHI, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYMIOBHIX (hopmax paboTel (0OCyXkaeHHs, 0OOMEH MHEHUSMH, MO3TOBBIC IITYpPMbI U JIPYTHE),
BBIMIOJIHSITH CBOIO 4YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEMCTBUA C JAPYTMMHU YIEHAMU KOMaH]Ibl, OLICHUBATh
Ka4yeCcTBO CBOETO BKJIaja B OOIIMI MPOIYKT MO KPUTEPUSIM, CHOPMYJIUPOBAHHBIM YUYACTHUKAMU B3aUMOICUCTBUS.



PeryasiTuBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eHCTBHS
Camoopranusanus:

e CaMOCTOSITEJILHO COCTaBIIAThH IUIAH, aJlTOPUTM pEIICHUs 3aJaud (MM €ro 4acTh), BHIOMpATh CIOCOO PEIICHUs C
y4€TOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATH BAPUAHTHI
pelieHui ¢ yuéToM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

e BIIQJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI IPOLIECCa U Pe3yJibTaTa PelIeH sl MaTeMaTHUYeCKON 3a/1auu;

e TPEABUACTH TPYAHOCTU, KOTOPHIE MOTYT BOSHUKHYTH MPH PEIICHUH 3a]]a4l, BHOCUTh KOPPEKTUBHI B JICSITEIHLHOCTh
Ha OCHOBE HOBBIX 00CTOSITEILCTB, HAWAECHHBIX OLINOOK, BBISIBICHHBIX TPYJHOCTEH;

e OIIEHMBATb COOTBETCTBHE pE3yJibTaTa JEATEIbHOCTH MOCTABICHHOW II€JIM M YCIOBUSM, OOBACHITH MPUUYUHBI
JOCTUXKEHUS WU HEJOCTUKEHUS 1IEIH, HAXOAUTh OMIKOKY, 1aBaTh OLIEHKY MIPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K xoniry oOydenus B 7 kiaacceoOydaromuiics MOTYyYUT CIEIYIONUE TPEIMETHBIE Pe3yIbTaThI:

Yucaa v BIYMCICHUSA

BrImoniHATh, codeTast yCTHbIE M MUCbMEHHBIE TPUEMBI, apU(PMETHIECKUE ACHUCTBUS C pallMOHATBHBIMH YHCIaMHU.

HaxoauTe 3Ha4€HMS YMCTOBBIX BBIPAKEHHUH, TPUMEHITh pa3HOOOpa3Hble CIOCOOBI U MPUEMBI BEIYMCIICHUS 3HAUCHU I
JTPOOHBIX BBIPAKCHHM, COJIEPKAITUX OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[Tepexonuth OT OHON (OPMBI 3aMKMCH YUCEN K APYyrou (mpeoOpa3oBBIBaTh JECATUUHYIO JAPOOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OCCKOHEUHYIO JECATUYHYIO IPOOH).

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHATBHBIC YHCTIA.

OKpyrJIsTh Yncna.

BrINOJIHATE NPUKUIKY W OLEHKY PE3yJbTaTa BBIYMCICHHM, OLICHKY 3HAYEHHWM YHWCIIOBBIX BBIPAXXCHUH. BBINOIHATH
JICHUCTBUS CO CTETICHSIMU C HATYPAIbHBIMH MTOKA3aTECIISIMH.

[TpuMeHsATh TPU3HAKK TIETUMOCTH, PA3JI0KCHIE HA MHOKUTEIIN HATyPaTbHBIX YUCE.



Pemate npakTHKO-OPUEHTHUPOBAHHBIE 3aJay, CBSA3AHHBIE C OTHOIICHUEM BEJIWYHH, MPONOPIMOHAIBHOCTHIO
BEJIMYMH, MPOLIEHTAMH, WHTEPHPETUPOBATH PE3yIbTAThl PEUICHUA 3aAad C YYETOM OrPaHUYCHUH, CBS3aHHBIX CO
CBOMCTBaMU pacCMaTpPUBAEMbIX OOBEKTOB.

AJireOpanyecKue BbIpasKeHHU s

Hcnonb3oBaTh anredpandyeckyro TEPMHUHOJIOTHUIO U CHUMBOJIMKY, NMPUMEHSATH €€ B MPOIECCE OCBOEHUSA Y4YEOHOrO
Marepuana.

HaxonuTh 3HaueHuns: OYyKBEHHBIX BBIPAKEHUM MMPU 3aJaHHBIX 3HAYCHUSAX TTEPEMECHHBIX.

BrinonusaTe mpeoOpa3oBaHus 1EJ0T0 BBIPAKEHUS] B MHOTOWICH MPUBEJACHUEM MOJIOOHBIX ClIaraeMbiX, PaCKpbITUEM
CKOOOK.

BrINonHATh yMHOXKEHUE OJHOWICHA HA MHOTOWICH W MHOTOWICHAa Ha MHOTOWICH, MPUMEHITH (DOPMYIIBI KBajpara
CyMMBI U KBaJIpaTta pa3HOCTH.

OcyiecTBIsATh Pa3oKeHUEe MHOTOYICHOB HA MHOXKHUTENU C MOMOIIBIO BRIHECEHHS 32 CKOOKH OOIIEro MHOXKHTEJIS,
TPYIIIUPOBKY CJIaraeMbIX, IPUMEHEHHUs (POPMYI COKPAIIEHHOTO YMHOXKEHHUS.

[TpumensTh TpeoOpa3zoBaHuss MHOTOWICHOB JIJISl PEIICHUS PAa3IMYHBIX 3a]1a4 U3 MAaTEMaTUKU, CMEKHBIX MPEIMETOB,
U3 peajlbHOM MPaKTHUKHU.

Hcnonb3oBaTh CBOIMCTBA CTENEHEH C HATYpaIbHBIMU MTOKA3aTEIIIMH JIJIsl TPeoOpa30BaHuUs BHIPAKEHUI.

YpaBHeHUs U HEPABEHCTBA

Pemares nvHENHBIE YpaBHEHUS C OJHOW IEPEMEHHOM, NMPUMEHSS IpaBuja Mepexoja OT MCXOJHOTO YPaBHEHHUS K
paBHOCUIIBHOMY eMy. [IpoBepsTh, ABISIETCS JIU YUCIO KOPHEM YPaBHEHMUS.

[TpumensTs rpaduueckue METOIbI MPU PEIICHUH TUHEHHBIX YPaBHEHUIN U UX CUCTEM.

[TonOupaThs mpUMeEpHI Map YUCEN, ABISIONINXCS PEIICHUEM JIMHEWHOTO YPaBHEHUS C IBYMS IEPEMEHHBIMHU.

Ctpouth B KOOPIMHATHOM MJIOCKOCTH TpadUK JUHEHHOTO ypaBHEHHUS C IByMs IIEPEMEHHBIMH, MOJIB3YSICh Tpa(uKom,
IIPUBOJIMTH ITPUMEPHI PELICHUS YPABHEHUS.

PemmaTth cucTemMbl 1ByX TUHEHWHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU, B TOM YHCJIEe TPAQUUECKH.

CocrtaBiiTh W pelarh JHMHEHHOE YpaBHEHUE WM CHCTEMY JIMHEHHBIX YpaBHEHHUM 1O YCIOBHIO 3aJayH,
MHTEPNPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J]a4M MMOJYYEHHBIA PE3yJIbTAaT.



DyHKUUH

N300paxaTth Ha KOOPIAMHATHOM MPSMONW TOYKH, COOTBETCTBYIOIIMUE 3aJaHHBIM KOOpJWHATaM, Jy4H, OTPE3KH,
WHTEPBAJIbI, 3aMUCHIBATh YUCIOBBIC TPOMEKYTKHU Ha aIreOpandyeckoMm si3bIKE.

OTMeuaTh B KOOPJIMHATHOM MJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAWHATaM, CTPOUTH I'padUKH JIMHEHHBIX (DYHKIIUMA.
Crtpoutsb rpapuk QyHKIuu Yy = [X|.

OnuchiBaTh C TMOMOIIBI0 (DYHKIIMN W3BECTHBIC 3aBUCUMOCTH MEX/Yy BEIIMUYMHAMU: CKOPOCTh, BpEMsl, PACCTOSIHUE,
1IeHa, KOJIMYECTBO, CTOMMOCTh, TPOU3BOIUTEILHOCTD, BpeMsi, 00bEM pabOThI.

Haxonuth 3Hauenune GyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[lonumares rpaduyeckuii crmocod NpeACTaBICHUS MW aHaau3a UWHOOpMalUK, HW3BJICKATh W HWHTEPIPETUPOBATH
uH(dOpMaIHio U3 rpaduKOB peaabHbIX MPOIIECCOB U 3aBUCUMOCTEH.

K xoniy oOyueHnus B 8 kiiacceoOydarmuiics MOayduT CAeayoNe MpeMeTHbIE PE3YIbTaThI:

Yucjia ¥ BBIYUCTCHUSA

Hcnonp30BaTh HavalIbHbIE NPEACTABICHUS O MHOYKECTBE JEHCTBUTENIBHBIX YMCEN JJISI CPABHEHUS, OKPYIJICHUS U
BBIUMCIICHUH, N300paXKaTh JEHCTBUTEIBHBIC YHCIA TOYKAMU HA KOOPIUHATHON MPSIMOA.

[IpumeHsTh TOHATHE apU(METHUYECKOrO0 KBAJPATHOTO KOPHs, HAXOAWTh KBAJApPAaTHbIE KOPHU, HUCIOJIB3Yys TpHU
HEOOXOJIMMOCTH KallbKYJISITOP, BBINOJHATH MPEeoOpa3oBaHUs BHIPAKEHUHN, COAEpKAIIMX KBaJApaTHbIE KOPHU, HUCIIONB3YS
CBOMCTBa KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIINX M MAJIBIX YUCEN C MOMOIIBIO IECITUUHBIX Ipo0ei u cTeneHeit uncna 10.

AJireOpanvecKne BbIpasKeHHU s

[IpuMeHsAT, TOHSTHE CTENEHW C IETbIM IMOKa3aTeleM, BBHITIONHATH MPEeoOpa3oBaHUs BBIPAKEHUN, CONEp KaIIuX
CTEIIEHU C LIEJIBIM TI0Ka3aTeIEM.

BBITIONTHATE  TOXKIIECTBEHHBIE MPEOOpa30BaHUSl PAlMOHAIBHBIX BBHIPAKCHWA HA OCHOBE TMPABWI JEUCTBUN HaT
MHOTOWICHAMH U anreOpandecKuMu JpOOsSMHU.

PackiaipiBaTh KBaJIpaTHBIN TPEXWICH HA MHOKHUTEIH.

[TpuMensTh peodpa3zoBaHMs BbIPAXKEHUN ISl PEUICHUS PA3IMYHbIX 3a7a4 U3 MATEMATHKH, CMEXHBIX MPEIMETOB, U3
peabHOM IPAKTUKHU.



YpaBHeHUS ¥ HEPABEHCTBA

Pemate sMHENHBIE, KBaJApaTHbIE YPAaBHEHWsS W PALMOHAJIBHBIE YPABHEHMS, CBOJAIIMECS K HUM, CUCTEMBI IBYX
YPaBHEHHUH C IByMs IEPEMEHHBIMH.

[IpoBOaUTE NPOCTEHINNE HCCIECAOBAHUSA YPABHEHUNM U CHCTEM YPAaBHEHUM, B TOM YHUCIE C IPUMEHEHHUEM
rpaduyuecKkux MpeACcTaBIeHUN (yCTaHABIMBATh, UMEET JIM YPAaBHEHHE WJIM CUCTEMA YPAaBHEHUU PEIICHHs], €ClId UMEET, TO
CKOJIbKO, U TpoYee).

[lepexoauTh OT cIOBECHOM (QOPMYNIHMPOBKHM 3ajaud K €€ anredpanuyeckod MOJENH C IOMOIIbIO COCTaBIICHHUS
YPaBHEHUS WA CUCTEMbI YPABHEHUI, NHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M MOJyYEHHBIN pe3yJIbTar.

IIpuMeHATh CBOMCTBAa YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH, PEIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOMU
NEPEeMEHHOW M MX CHUCTEMBI, JaBaTh TpadUuecKyr0 HLIIIOCTPAI[MI0O MHOXECTBA PEIICHUH HEPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DOyHKUUHA

[lonumaTe M UCHONB30BaTh (YHKIIMOHAJIBHBIE MOHATUS M A3BIK (TEPMHUHBI, CHUMBOJMYECKHE OOO3HAYEHUS),
OTIpeIeNATh 3HAaUCHHE (PYHKIIMU IO 3HAYCHHUIO apryMEHTa, ONPEACNIATh CBOMCTBA (PYHKIUU O €€ rpaduKy.

Ctpoutsb rpaduku 31eMeHTapHbIX QYHKIIUNA BUJIA:

y=k/x,y=x2,y=x3,y = |X|, y = VX, orichIBaTh CBOMACTBA YHCI0BOH (HYHKIHH IO €& rpaduKy.

K xoniry oOydenus B 9 kiacceoOydaromuiics MOTyYUT CIEIYIONUE TPEIMETHBIE Pe3yIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYMBATH PAMOHAIBHBIE U UPPALMOHATIBHBIE YHCIIA.

BbInmonHATh apudmeTHuecKue AEWCTBUS C pallMOHAIBHBIMH YHCIAMHU, COYeTash YCTHbIE€ M MUCHbMEHHbBIE NPUEMBI,
BBITIOJIHATD BBIUUCIIEHUS C UPPALMOHAIIBHBIMU YHCIIAMMU.

HaxonuTe 3Ha4Y€HMs CTENEHEN C LENBIMU I0KA3aTeNIAMU U KOPHEH, BBIYUCIIATD 3HAYEHUS YUCIIOBBIX BBIPAKEHUN.

OKpyrJsITh AEHCTBUTENIbHBIEC YNCIIA, BBITOIHATh NIPUKUAKY PE3YJIbTaTa BHIYMCICHUN, OLIEHKY YUCIOBBIX BHIPAKECHHIA.

YpaBHeHUS U HEPABEHCTBA

PemaTp nuHelHbIE U KBaJpaTHbIE YPABHEHMsI, YPABHEHHUSI, CBOASIIMECS K HUM, IPOCTEHIINE APOOHO-PALIMOHATbHBIE
ypaBHeHHs.PemaTh cucTeMBI ABYX JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU M CUCTEMBI ABYX YPAaBHEHHUH, B KOTOPBIX
OJIHO YPABHEHHE HE SBISACTCS JIMHEHHBIM.



Pemate TexcToBbIE 3a7aud anreOpanvdeckuM CIOCOOOM C MOMOIIbIO COCTABJICHHUS YPAaBHEHMSI WJIM CHUCTEMBI JIBYX
YPaBHEHUH C IBYMs [IEPEMEHHBIMU.

IIpoBOAUTE NPOCTEHIINE WCCICAOBAHUSA YPABHEHUW U CHUCTEM YpaBHEHUMW, B TOM UHCIE C MPUMEHEHUEM
rpaduuecKkux MpeAcTaBIeHUN (yCTaHABIMBATh, UMEET JIM YPAaBHEHHE WJIM CUCTEMA YPAaBHEHUU PEIICHHs], €ClId UMEET, TO
CKOJIbKO, U TpOYee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh peElIeHHWE HEPAaBEHCTB Ha YHUCIOBOMU
IIPSIMOM, 3aIIMCHIBATH PEIICHUE C IOMOLIBIO CHMBOJIOB.

Pemate cuCTEMBI JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBAJAPATHOE HEPABEHCTBO,
U300paXkaTh pellIeHUE CUCTEMbl HEPABEHCTB Ha YHCIIOBOM MPSMOM, 3aMKUChIBATh PEIIEHUE C TIOMOUIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHbIX 3a/1a4.

DOyHKUUHA

PacrioznaBath (GyHKIMM UW3y4eHHBIX BHUJIOB. [loKa3biBaTh CXEMaTHYECKH pACMOJIOKEHHE Ha KOOpPJIWHATHOM

mockocTH rpadukoB GyHkmit Buma: y = kx, y = kx + b, y = kix, y = ax2 + bx + ¢, y = x3, y = VX, y = |x|, B 3aBucumocTH
OT 3HaYeHUH KO3 PHUIIMEHTOB, OMMMUCHIBATH CBOUCTBA (DYHKIIHHA.

CtpouTh W M300pakaTh CXeMAaTWUYECKU TpaduKd KBAaIPATUIHBIX (DYHKIMA, ONMHCHIBATH CBOMCTBA KBaJPATHUHBIX
byHKIMI 110 X rpaduKam.

Pacnio3HaBaTh KBagpaTudHyro (QYHKIHIO 11O (HopMmysie, MPUBOIUTE IPUMEPHI KBAJIPATUIHBIX (QYHKIIUN U3 pealbHOMN
KU3HU, GU3UKHA, TEOMETPHUH.

YucaoBbie MOCI€10BATEIbHOCTH U MPOTPeCcCUH

PacriozHaBaTh apuMeTHUECKYIO M TEOMETPHUECKYIO MPOTPECCUU TIPH PA3HBIX CIOCO0aX 3a/1aHMUs.

BBITIOJTHATH BBIYHMCIICHUS C UCTIOIb30BaHuEeM (HOpMys N-TO uiieHa apu(METHIECKOW U TEOMETPUIECKOM MPOTPECCHUi,
CYMMBI TIEPBBIX N YJICHOB.

N300paxkaTh WICHBI MOCIEIOBATEIFHOCTA TOYKAMHU Ha KOOPAMHATHON TJIOCKOCTH.

Pematp 3amaum, CBS3aHHBIE C YHCIOBBIMHU IOCJIEIOBATEIHHOCTSAMH, B TOM YHCIIC 33/J1a4d W3 PEATbHON XU3HH (C
MCIOJIb30BAaHUEM KaIBKYJISTOPA, MU(DPOBBIX TEXHOJIOTHH).



9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

KoaudecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE

(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Yucna v BerunciieHus. JleicTBUTENbHBIE
yucna

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

YpaBHEHUs M1 HEPABEHCTBA. Y PABHEHUS C
OJIHOM TIEPEMEHHOMN

17 1

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

3 DyHKIIUA

16 1

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

VYpaBHeHUs U HepaBeHCTBA. CHCTEMBI
ypaBHEHUH

14 1

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

5 YucaoBele MOCIEI0OBATEILHOCTH

21 1

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru
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resh.edu.ru

uchi.ru
VYpaBuenus u HepaeHcTBa. Hepasencrsa 14 foxford.ru

infourok.ru

resh.edu.ru
[ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 11 uchi.ru
3HaHMi foxford.ru

infourok.ru

OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102
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9 KUIIACC

KoaudecTBo 4acoB DJIEKTPOHHBIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
resh.edu.ru
ParnmonansHbIe yncia, uchi.ru
1 MPPALMOHAIIbHBIEC YUCIIA, KOHEYHBIE U 1 2.09 foxford.ru
OECKOHEYHBIE JIECATUYHBIC IpOOH infourok.ru
resh.edu.ru
MHOKeCTBO JIeHCTBUTEIIHLHBIX YHCE]T, uchi.ru
2 JIIEMCTBUTEIbHEIC YMCIIa KaK 1 3.09 foxford.ru
OCCKOHEYHBIC JIECATUYHBIC IPOOH infourok.ru
B3anMHO 0JHO3HAYHOE COOTBETCTBHUE —resh.edu.ru
MEXK/Ty MHOYKECTBOM JICHCTBUTEIBHBIX uchi.ru
3 1 6.09 foxford.ru
Ypcel 1 MHOKECTBOM TOUYEK :
KOOPAMHATHOM MPsAMOK Infourekru
resh.edu.ru
CpaBHEHHE ACUCTBUTEIBHBIX YHCET, uchi.ru
4 apudmeTnyeckue AeUCTBUS C 1 9.09 foxford.ru
JIEHCTBUTEIBHBIMHA YHCIIAMH infourok.ru
resh.edu.ru
[TpubnmkE€HHOE 3HAUCHNE BETUYHHBI, uchi.ru
5 1 10.09 foxford.ru

TOYHOCTbB HpI/I6J'II/I)KeHI/IH

infourok.ru
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OxpyriieHue yucen

13.09

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

OxpyriieHue yncesn

16.09

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

[Ipukuaka u olleHKa pe3yJbTaToOB
BBIUMCIIEHUN

17.09

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

[Ipukuaka u OlleHKa pPe3yIbTaTOB
BBIYHCIJIEHUH

20.09

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

10

CreneHs ¢ OEJIbIM ITIOKa3aTCJIEM.

23.09

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

11

Crernens ¢ OCJIBIM ITIOKa3aTCJICM.

24.09

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

12

CBoliCTBa CTEICHHU C OCJIBIM

27.09

resh.edu.ru
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49 OJTHO M3 KOTOPBIX JJUHEHHOE, a IPyroe 28.12 foxford.ru
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Pemenue cucremM AByX ypaBHEHU, uchi.ru
50 OJIHO M3 KOTOPBIX JIMHEIHOE, a APYroe 10.01 foxford.ru
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Pemenue cucremM AByX ypaBHEHUH, uchi.ru
51 OJIHO M3 KOTOPBIX JIMHEIHOE, a APYroe 13.01 foxford.ru
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59 Pemienne TeKCcTOBBIX 3a/1a4 14.01 uchi.ru
anredpanvecKkuM crocooom ' 7T0Xford'ru
infourok.ru
resh.edu.ru
53 Pemienne TekcTOBBIX 3a1a4 17.01 uchi.ru
anreOpanvecKuM criocooom ' 7T0Xford'ru
infourok.ru
resh.edu.ru
Pemienne TekcTOBBIX 3a1a4 .
54 20.01 uchi.ru

anre6panquKI/IM METOO0OM

foxford.ru



file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx
file:///C:/Users/Matematika/Desktop/РП%20исправленные%202023-2024/технология%205%20класс.docx

infourok.ru

resh.edu.ru
55 Pemrenne TekCTOBBIX 3a1a4 2101 uchi.ru
anreOpandeckuM METOI0M ' 7T0Xfo rd.ru
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resh.edu.ru
56 KonTponsHas pabora no teme 24.01 uchi.ru
"Cuctembl ypaBHEHHH" ' 7T0Xford'ru
infourok.ru
resh.edu.ru
57 [Tonatne yncnoBou 2701 uchi.ru
MOCJIE/I0BATEILHOCTH ' —TOXfO rd.ru
infourok.ru
resh.edu.ru
3agaHue NocIe10BaTeNbHOCTH uchi.ru
58 peKyppeHTHOHI Gopmyioit u popmynoi 28.01 foxford.ru
N-To 4IcHa infourok.ru
resh.edu.ru
3aJjaHue YUCIOBOU uchi.ru
59 IIOCJIEJOBATEIBHOCTH PEKYPPEHTHOM 31.01 foxford.ru
¢dopmynoit 1 popmysoii N-ro useHa. infourok.ru
resh.edu.ru
60 Apudmerrueckast IpoOrpeccHs. 3.02 uchi.ru

foxford.ru
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ApupmeTrueckas mporpeccusi.
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Apudmernueckas mporpeccusi.

7.02
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uchi.ru
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infourok.ru
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@opmyia CyMMBI ITEPBBIX N YJIEHOB
apruMeTUYECKON MPOTPECCHUH.

10.02

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

64

®opmyna N- MepBHIX YWICHOB
apudmeTnyecKoil mporpecccuu.

11.02

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru
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®opmyna N- MepBHIX YICHOB
apuMeTHUyecKoil MporpeccH.

14.02

resh.edu.ru
uchi.ru
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infourok.ru
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reOMeTpI/ILIeCKaH Imporpeccus.

17.02

resh.edu.ru
uchi.ru
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67 reOMETPUYECcKasi IPOTPECCHsL. 18.02 foxford.ru
infourok.ru
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68 I'eomerpudeckas nporpeccus 21.02 foxford.ru
infourok.ru
resh.edu.ru
@opMyIbl N-TO WIEHAa FEOMETPUYECKON uchi.ru
69 y 24.02 foxford.ru
MIPOrpeccuii, CyMMBbI MEPBBIX N YICHOB. -
infourok.ru
resh.edu.ru
®opmyJibl N-TO YJIEH T€OMETPUYECKOM uchi.ru
70 y 25.02 foxford.ru
MIPOrpeccuii, CyMMBbI MEPBBIX N YWICHOB -
infourok.ru
resh.edu.ru
@opmysbl N-ro YjeHa reOMeTPUIeCcKOi uchi.ru
1 y 28.02 foxford.ru
MIPOrPECCUit, CYMMBI MEPBBIX N YICHOB. -
infourok.ru
@opmybl N-ro uieHa apuPMeTHIecKon resh.edu.ru
72 U F€OMETPUYECKON ITPOTrPECCUi, CyMMBI 3.03 uchi.ru
MEPBbIX N YWICHOB foxford.ru
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N300pakenue 4wieHOB apu(pMeTHIecKoi
U FEOMETPUYECKON ITPOTrPECCUI
TOYKaMH Ha KOOPJIMHATHOM IIIOCKOCTH

4.03

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

74

JIMHENHBIN ¥ SKCIOHEHIMATbHBIA POCT

7.03

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

75

CrnosxHble POLIEHTHI

10.03
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infourok.ru

76

CnoxHbie ITIPOLICHTEI

11.03

resh.edu.ru
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foxford.ru
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77

KonTtponbHas padoTa o teme
"YucioBele IIOCIea0BaTeILHOCTA "

14.03

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru

78

YucnaoBeie HEPaBCHCTBA U UX CBOMCTBA

17.03

resh.edu.ru
uchi.ru
foxford.ru
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YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

* Aurebpa, 9 knace/ Komsirun F0.M., TkaueBa M.B., ®enoposa H.E. u npyrue,

AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

* TxaueBa M.B., ®enoposa H.E., [llabynun M.U. Anre6pa. 9 knacc. Jlunakruueckue
Marepuansl.M.: [Ipocsenienue.

* Aunre6pa. Tematuueckue TecTsl. 9 knacc. Tkauea M.B. - M.: IIpocsemienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

* H.{.Bunenkun, AA.H.Bunenkun, I'.C.CypBuiio - Anrebpa: yueOHUK IS ydariuxcs 9
KJ1acca ¢ yriayOJeHHBIM U3YYeHHeM MaTeMaTuk, - M: [Ipocsenienue

* b.T.3uB, B.A. l'oapauu . lunaktuyeckue marepuansl. Anredpa 9, Ilerpornud, C.-11b

* B.B. KpuBonoros, HecranmaptHble 3aganus no Marematuke 5 — 11 kiaccol.
* O.B. bouienko. Maremarnka, UTOTOBBIE YPOKH 5-9 Ki1accChl.

* A.B. ®apkoB MareMarnyeckue oauMIuaabl B mkosie S5-11 kimaccsl.

* M.A. MakcumoBckas u 1ip.Tectel mo matemaruke 5-11 kmaccel.

* b.M. AGapamuToB U Jp. «YUUTECh MBICIUTh HECTAHAAPTHOY.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

resh.edu.ru
uchi.ru
foxford.ru
infourok.ru
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