MWHUCTEPCTBO INPOCBEHEHUSI POCCUMCKON ®EJEPALIUA
Mrirmcnpc’rno obmero u npodeccuonanbHOro oopazopanusi PocroBckoii
obsacTH
OTtaen o6pazoBanusi agvuaHcTpanuu Heaunckoro paiona

MBOY Oaosckasa COIL Ne6

PACCMOTPEHO COT'JTIACOBAHO YTBEP)K

4 >
)

s nﬁ~a€
o

MO yuurenei MeTtonudeckuil gOBET I[@PGKTop Ko 9"4,“ ;
% N5 \2%% o}
ecTeCBEeHHO-HAYYHOU Y DR -\ 322
-9 1 s T % 85X ;% i
HarpaBICHHOCTH / JaxosaE. . \2 ’V'/V \ “ Ynky Iﬂ’ “E B
g [Tpotokomn Ne2 ot «29» I1p ag; +-160-0 OT «3
. 2
19 s ,-““ V)
Aseiinngopa 1. [ SBrycm 2023 r. aBr VG,tJ, '”Ef?yr *sﬂﬁ\ P
IIpotokon Ne2 ot «"29"» S

asrycra 2023 r.

PABOYASI [IPOTPAMMA
(ID 2960699)

yueOHOro Kypca «Aaredpa»

JJIsA 06yqa101111/1xc;1 7 Knacca

n. FOaoBckmii 2023



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
MaTeMaTU4YECKOMY TBOPYECTBY.

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 BKJIaJl B (hOpMHUpOBAHHUE NIPEICTABICHUNA O POJIM MaTeMaTUKU B Pa3BUTUU LIMBUJIN3ALUU
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 yueGHOro kypca «Anredpa» orBoautcs B 7 kmacce — 102 gaca (3 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yuciia ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECCATUYHBIC, MEPEXOJ OT OAHON (GopMBI 3ammcu Apodei K
npyroi. IloHsTHE palMOHAIBLHOTO YHCIIA, 3aIIUCh, CPABHEHHE, YIOPSAIOUNBAHNE PALIMOHAIBHBIX
grcen. ApudMeTHUeCKue EHCTBUS ¢ pallMOHAIBHBIME YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHb ¢ HATypaJbHBIM IOKa3aTeNIeM: OIpeaesieHne, MpeoOpa3oBaHie BBHIPAKCHUN Ha
OCHOBE OTIpeJIeNIeHus], 3auch O00buX yucel. [IponeHTsl, 3anich NPOLEHTOB B BUJE IpOOH U
IpoOu B BUJE MPOLEHTOB. TpU OCHOBHBIE 331a4d HAa MPOLIEHTHI, PEIIEHUE 3a/lad U3 pealbHOM
MIPaKTUKH.

[IpumeHeHne Npu3HaKoB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBHCUMOCTH, B TOM YHUCIIE MIpsiMasi U 0OpaTHasl MPOTOPLIMOHAIBHOCTH.

Auiredpanyeckue BbIpaKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C MEepeMEHHOM. JlomycTUMBblE 3HA4YEeHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BUJE (DOPMYIBIL.
Boruncnenus no ¢popmynam. IlpeoObpazoBanre OyKBEeHHBIX BBIPa)KEHUH, TOXKIECTBEHHO paBHbIE
BBIpA)KEHUS, MpaBWa MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBHiia PaCKPbITUS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBOMCTBa CTENICHU C HATYPAIBHBIM IT0OKA3aTEIIEM.

OpnHounensl 1 MHOrowieHsl. CreneHb MHorousneHa. CiokeHue, BBIYMTaHUE, YMHOXKEHHE
MHOrouwIeHOB. DopMynbl COKPAIEHHOTO YMHOMKEHMsI: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pazHOCTH KBaapaToB. PaznokeHne MHOrOUIEHOB HA MHOXKHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHUs, IIpaBUia NpeoOpa3oBaHMs YpaBHEHHUS, PaBHOCUIBHOCTb
YpaBHEHUU.

JluHeitHoe ypaBHEHHUE C OJHOW IMEPEMEHHOM, YHUCIO KOpPHEW JMHEMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBiieHHME ypaBHEHUM IO YCIOBHIO 3ajauu. Perienue
TEKCTOBBIX 33Jau C [IOMOIIbIO YPAaBHEHUH.

JIuHeliHOe ypaBHEHME C JBYMs IepeMEHHbIMHU U ero rpaduk. Cucrema AByX JMHEHHBIX
ypaBHEHUH € JByMs INepeMeHHbIMH. PeleHue cucrteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
ITpumeps! pelieHus TEKCTOBBIX 33aJau C MOMOIIbIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopaunnata Touku Ha mnpsmoil. UucnoBble mpoMmexyTku. PaccTosHue Mexnay AByMs
TOYKAMHU KOOPJMHATHOU MPSAMOIA.

[IpsimoyronbHast cucrema koopauHat, ocu Oxu Oy. AOcmucca ¥ opIuHaTa TOYKH Ha
KoOpAMHATHOM TmuiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMmocTei. [lonstue ¢ynkumuu. I'padpuk Pyaknun. CpoiicTBa  (QyHKIMA.
JIuneitnas ¢ynkuus, e€ rpapuk. I'padux dynkumun y = |X|. ['paduyeckoe pelieHne JTUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHMS IporpaMmbl yueOHOro Kkypca «Aiuredpa»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM MIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXITAHCKOTO 00IIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHBHOE y4YacTHE B PEIICHUH TMPAKTUUYECKUX 3a7a4 MaTEMaTHUYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYE€CKOTO 00Opa30BaHUs Ha MPOTSHKEHUN BCEH
KU3HU JJIS1 YCHEIHON Mpo¢deCCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIMBUAYAJIbHOW TPACKTOPHUH O00pa3oBaHUsS U
YKU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PEUICHU, PACCYKICHHUI, YMEHHUIO BUJETh MaTeMaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IMpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOH HayKu Kak cdepbl 4eloBeuecKOW MIesITeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (GopMHpPOBaHHMEe  KYJbTYPbl  310POBbS H
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBbIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perynspHas Qusnueckas akTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBBIKA pedIeKcuu,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPaHHOCTH OKPYKAIOIIeW Cpenpl, IJIAHUPOBAHUS MOCTYNKOB M OLIEHKM HMX BO3MOXKHBIX
MOCJICJICTBUHM ISl OKpYKaIoIIel cpefbl, 0CO3HaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0IeM U MyTel X peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCHCTBUSAM B YCIIOBUSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y OPYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU W3
OIIBITA IPYTHX;

HE00X0IMMOCTHIO B (DOPMUPOBAHUN HOBBIX 3HAHHH, B TOM 4Hcie (HOPMYIHPOBATH UJICH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYal[MI0 KaK BBI30B, TPEOYIOIIMM KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIEC pEIICHUS U
nercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

ba3oBblesioruyeckueieiicTBus:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXKIY MOHATHAMH, (DOPMYIHpPOBATh OMPEICIICHUS TOHSITHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIAaCCH(HUKAIIUN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHEHMSI, KpUTSPUHU TIPOBOJIUMOTO aHAIIN3a;

® BOCIPHHUMATH, (JOPMYIUPOBATH W MPEOOPA3OBHIBATH CYKJICHUS: YTBEPAUTEIbHBIC U
OTpHIIATENIbHBIC, CIMHIUYHBIC, YACTHBIC U 00IINe, YCIOBHEIC,

® BBISIBIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JAHHBIX, HAONIONCHHUSAX WM YTBEPKACHUSAX, MpEIarath KPUTEPHUH U BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JenaTh BHIBOJBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX W MHIYKTHBHBIX
YMO3aKITIOYeHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

e pa3duparh JIOKa3aTENbCTBA MATEMAaTHYECKUX YTBEPXKICHHU (TIpsMbIE ¥ OT
MPOTHBHOTO), IPOBOTUTH CaMOCTOSITEIILHO HECIIOXKHBIE  JIOKA3aTelbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBICTPAWBATh aAPrYMEHTAILMIO, NPUBOJUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,

e BHIOMpATh CIOCOO pelieHUs y4eOHOH 3amayn (CpaBHUBATh HECKOJLKO BapHaHTOB
peleHusi, BEIOUpaTh HauOoJIee MOIXOAALINI ¢ YIETOM CaMOCTOSITEIILHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3oBblenccienoBarTebCcKueneiiCTBHS:

® WUCMOJB30BaTh  BONPOCHl  KaK  HCCICJOBATCIILCKUH  MHCTPYMEHT  IO3HAHHMSA,
(dbopmynupoBath BOTIPOCHI, buKcupyromnme POTHBOPEYHE, npooaemy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JlaHHOe, (OpPMHUpOBATh THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

® TMPOBOJUTH IO CaMOCTOSTEIBHO COCTABJICHHOMY TIJIaHY HECIOXHBIA SKCIIEPUMEHT,
HEOOJBIIIOE UCCIEOBAHUE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOO;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaMm
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



IMPOTHO3UPOBATH BO3BMOKHOC PA3BUTUC NIPOLCCCA, 4 TAKIKC BbBIABUTI'aTh NPCAINIOJIOXKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora c undopmanueii:

BBISBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(MOPMAIMH, JAHHBIX, HEOOXOAUMBIX
IUTSL pELICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HMH(POPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy mpeacTaBiIeHus HHOOPMAIUH U WILTIOCTPUPOBATH pElIaeMbIe 3a1auu
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALIUAMU;

OIICHUBATh HAAEKHOCTh MHPOPMAIINH 110 KPUTEPHUSIM, MPEIUIOKEHHBIM YIUTEIEM WITH
c(OPMYIMPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHI/IKaTHBHbIeyHI/IBepCaﬂbﬂbley‘leﬁﬂblelleﬁCTBlflﬂ .

BOCIIPHHUMATH U (POPMYITHPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSMU U IEISAMU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MACbMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHS 33a9i, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

B X0JIe 0OCYKJIEHHsI 3371aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOU TEMBI, TPOOIIEMBI,
pelnraeMo  3amadd, BBICKA3bIBaTh HWJCH, HAIlCJICHHBIE Ha TIOWCK  PEIICHHS,
COTIOCTABJIATh CBOM CYXKICHHS C CYXKJICHUSMH JPYTHX YYaCTHHKOB JIMAJIOra,
oOHapyXMBaTh Pa3IU4Me U CXOJICTBO TIO3UIUH, B KOPPEKTHOH hopme GPopMyTHpoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3ybTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, UCCIeA0BAHUS, MTPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ Y4ETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayJTUTOPHH;

MMOHUMATh M HUCHOJb30BaTh MPEUMYILECTBA KOMAHIHOM M MHAMBHUIYaIbHOU pPabOTHI
MIPH peIIeHUH y4eOHbIX MaTeMaTHUECKHX 3aay4;

MIPUHUMATD 11eJIb COBMECTHOM JI€ATEIbHOCTH, IIIAHUPOBATh OPraHU3AII0 COBMECTHON
paboThl, pacmpenensTh BHUAbI paboOT, OOrOBapuBaThCA, OOCYXKAaTh IMpolecc U
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpymmoBeIX (opmax paboTel (oOcyxkiaeHus, OOMEH MHEHUSIMH,
MO3IOBbI€ HITYPMbI M APYrHE€), BBHIIOJIHATH CBOK YacTh pabOThl U KOOPIAUHUPOBATH
CBOM JICHUCTBUSA C APYrUMH YJI€HAMH KOMAaH/Ibl, OLIEHUBATh Ka4Ye€CTBO CBOErO BKJIaJa B
0OLIMI1 MPOAYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH, aJITOPUTM pEUIeHMs 3ajauyd (WIM €ro 4acTb),
BBIOMpATh CIOCOO pelieHuss ¢ Y4ETOM MMEIOLIUXCS PECYpcOoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C Y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLIHOHAIbHBIMAHTEJVIEKT:

BJIaJCTh criocooamMu CaMOIIPOBECPKU, CAMOKOHTPOJIA IMPOLECCa U PE3yJibTaTa PCIICHUA
MaTeMaTHYECKOH 3aga4u,
OpeABUACTL TPYAHOCTU, KOTOPLIC MOTYT BO3HHUKHYTH IIPHU PCHICHUHN 3ada4v, BHOCUTHb
KOPPCKTHUBLI B ACATCIIbBHOCTL HA OCHOBC HOBBIX O6CTO$ITCJ'IBCTB, HalJIEHHBIX OIJ_II/I60K,
BBIABJIICHHBIX pr,[[HOCTCﬁ;



® OILICHMBATb COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTH ITIOCTABICHHOMN LIEJIN U YCIIOBUSM,
OOBSICHATHh TPUYUHBI JOCTHKCHHUS WM HEIOCTIKEHHS LEJIH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K konmy oOydenus B 7 KjacceoOyJaromuiicss TMONYYUT CIEAYIOIIME MpPEAMETHBIC
pe3ybTaThI:

Yucia ¥ BbIYMCICHUS

BbinoniHATh, couerass yCTHbIE U HUCbMEHHbIE MPUEMBI, apuPMETHUYECKUEe IEHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHs YHCIOBBIX BBIPRKEHUN, NPUMEHATh pPa3HOOOpa3Hble CIOCOOBI U
NpUEMBl BBIYMCICHUS 3HAYEHUH JPOOHBIX BBIPAKEHUMN, COJEp)KAIIMX OOBIKHOBEHHbIE U
JECSITUYHBIE TPOOH.

[lepexonuTe OT oAHON (POpPMBI 3amUCH YMCEN K JpYyroi (mpeoOpa3oBbIBaTh JAECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YHOPSAJOUNBATH PAIMOHAIIbHBIE YUCIIA.

OKpyrasTh yncna.

BbINONHATE NPUKUIKY M OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAYEHHH YHMCIIOBBIX
BbIpa)KE€HUH. BBIMONHATE JEMCTBUS CO CTETIEHAMU C HATYpaIbHBIMU MOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUATEIHN HaTypaJIbHBIX YHCEIL.

Pemarte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIINYUH,
IIPONIOPLIMOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3yJIbTaThl PEUICHU 3a1a4
C Y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMs y4eOHOTO MaTepuania.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BeimonHATe npeoOpa3oBaHus LIEJI0r0 BbIPaKEHUS] B MHOTOUWIEH IPUBEICHUEM MOJ0OHBIX
CJIaraeMblX, paCKpbITHEM CKOOOK.

BBINOJIHATE YyMHOXCHHE OJHOWIEHAa HAa MHOIOWIEH M MHOIOWIEHAa HAa MHOTOYIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymiecTBiATh pa3inokKEHUE MHOTOWICHOB HA MHOMKHUTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIUPOBKHU claraeMblX, IpUMeHEeHUs: (GopMyil COKpaléHHOTro
YMHOKEHUS.

[IpumeHnsaTh npeoOpa3oBaHUS MHOTOWIEHOB [UIl pEIIEHUS pa3IuYHbIX 3a7ad U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

Hcnonb3oBaTh CBONCTBA CTENEHEN C HATYpalbHBIMH MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIPAXKCHUI.

YpaBHeHHUS U HEPABEHCTBA

Pemarp nuHelHbIE ypaBHEHUs C OJHOM NEPEMEHHOH, NMPUMEHSSA IpaBWJa NEpPEXoja OT
UCXOJHOTO YypaBHEHUS K pPABHOCUIBHOMY eMy. I[IpoBepsATh, SBISETCS U YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METoAbl P PEIICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.



[TonGupats mpuMepsl ap YUCell, SIBJISIOUIUXCS PEIICeHUEM JTUHEWHOTO YPAaBHEHHS C ABYMS
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHUS C JIBYMSA
MePEMEHHBIMH, TIOJIB3YACh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pematps cucrembl ABYX JIMHEHHBIX ypaBHEHHI C JIByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpaduIecKu.

CocTaBiaTh M pemiath JUHEHMHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHUU I10
YCIIOBUIO 3a/layl, UHTEPHPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 33Ja4d IOJyYEHHBIN
pe3ybTar.

D yHKUUHA

N300paxkaTh Ha KOOPAMHATHOM NpPSIMONM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIUHATaM, Jy4Hd, OTpPE3KH, HHTEpBajlbl, 3alUCHIBATh YHCJIOBBIE MPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OTtmedaTh B KOOPJMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOPAWHATaM, CTPOUTH
rpaduxu muHenHbIX QyHKUNN. CTpouTh rpaduk GyHKIMHN Y = [X|.

OnuceiBaTh € TNOMOIIBIO (PYHKIUI HM3BECTHBIE 3aBUCHUMOCTH MEXIy BEIMYUHAMHU:
CKOPOCTb, BpeMs, pacCTOSIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTb, BpEMS,
00BEM paboTHI.

Haxonuts 3HaueHre (QyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MpenCcTaBlICHUS W aHadu3a WHQPOpPMAIUW, WU3BJIEKATh U
MHTEPIPETUPOBATH MHGOPMAIINIO U3 TpaUKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K konmy oOydyeHns B 8 KJjacceoOyJarOmIuiics TMOTYyYUT CIAEAYIOMHUE TPEIMETHbBIE
pE3YIbTaThI:

Yucsia 1 BBIYUCTCHUSA

Hcnonp30BaTe HadalbHBIE MPEICTABICHHUS O MHOXECTBE ACHCTBUTEIBHBIX YHCEN IS
CPaBHEHMsI, OKpYIJIEHUS M BBIUMCIICHHH, M300paxxaTh JEHCTBUTEIbHBbIE YHUC]IA TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpuMeHsaTh NOHATHE apU(METHUYECKOrO KBAJAPATHOIO KOPHS, HAXOIUTh KBaJpaTHbIC
KOPHH, MCII0JIb3Ys IIPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BBIIIOJIHATH IPE0OPa30BaHUs BbIPAKEHUH,
COJZIeprKalluX KBaJIpaTHbIE KOPHHU, UCIOJIb3ys CBOWCTBA KOPHEH.

Hcnonp3oBare 3amucu OOJIBIIMX M MajblX YHMCENI C TMOMOLIbIO JIECSITUYHBIX ApoOei u
creneHel yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHATh TMOHATHE CTENEHW C LeNbIM I[OKa3aTeleM, BBIIOJHATH HpPeoOpa3oBaHUs
BBIPAKEHUH, COAECPIKAILNX CTEIIEHU C LIEJIBIM [T0Ka3aTEIIEM.

BBINONHATE TOXXJECTBEHHBIE NPEOOpa30BaHMs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IIPaBUJI IeMCTBUI Ha/l MHOTOWICHAMU U alredpanyeckKuMu JpoOsMu.

PacknaapiBaTh KBasipaTHbBIN TPEXUICH HA MHOKUTEIIH.

[IpumeHnsTh npeoOpa3oBaHUS BBIPAKEHUM I pEUIeHHs pas3iduuHbIX 33734 U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

YpaBHeHHUS U HEPABEHCTBA

Pemate nuHelHbIE, KBapPATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHUS, CBOAAIIMECS K
HUM, CCTEMBI JIBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

IIpoBoauTh MpocCTENIINEe NCCIEN0BAaHNSI YPAaBHEHUH U CHCTEM YPaBHEHMI, B TOM YHCIIE C
IpUMEHEHHEeM TIpadUuecKuX TMpeicTaBlIeHuil (ycTaHaBIMBAaTh, MMEET JM YpaBHEHUE WIU
crcTeMa YpaBHEHHH pelieHus, €Clii UIMEET, TO CKOJIbKO, U IIpoYee).



[lepexoauTs OT clIOBeCHOW (OPMYTUPOBKH 3a7adn K e€ aireOpandeckoid MOAeTH C
IIOMOIIBIO COCTaBJCHUS YPAaBHEHMsI WJIM CHCTEMbl ypaBHEHWIl, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M OJIY4EHHbIN pe3yNbTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, PEIIATh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEPEMEHHON W HX CHCTEMbl, JaBaTh I'papHUUEcKyl WIUIIOCTPALUIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumatb ¥  UCHOJB30BaTh  (PYHKIMOHAJIBHBIE MOHATUS U S3bIK  (TEPMUHBL,
CHMBOJIMYECKHE 0003HAUEHUs), OINpPENeNATh 3HaueHHWe (QYHKIMHM IO 3HAUYCHHIO apryMEHTa,
OTIpENIeNATh CBOWCTBA (PYHKIMH 110 €€ TpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y = k/x, y = x2, y=x3,y = |x|, y = VX, onuceIBaTh CBOMCTBA YHCIOBON (GYHKIMHK MO €&
rpaduky.

K xonmy oOydenuss B 9 KJjacceoOyJarOmIMiics TMOTYyYUT CIEAYIOIMIUE TPEIMETHbBIE
pe3yJabTaThl:

Yucia u BBIYUCTICHUSA

CpaBHUBATh U YIOPSAI0UMBATH PAllMOHAIBHBIE U UPPALIMOHATIbHBIE YHCIIA.

BoinmonusaTe apudmeTrueckue IEHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COYeTasl YCTHbIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCICHUS C UPPAL[MOHATIBLHBIMU YHCIIAMHU.

Haxonuth 3HaueHus CTeNeHel ¢ LEeNbIMU MMOKa3aTelsIMU U KOPHEH, BHIYMCIATH 3HAUCHUS
YHCIIOBBIX BBIPAXKEHHH.

OKpyrasaTh J€HCTBUTENBHBIE YHCIA, BBINOJHATH MPUKHIKY pe3yJbTaTa BBIYHCIECHUH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate snuHelHble M KBaJpaTHbIC YPABHEHUS, YPaBHEHMs, CBOJSIIMECS K HHM,
npocTeiire JpoOHO-pallMOHAIbHbIE YPABHEHMSL.

Pemare cuctemsl AByX JIMHEHHBIX YpaBHEHUI C JBYyMs NEPEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OJJHO YPaBHEHHE HE SIBIISIETCS IMHEHHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckuM CIIOCOOOM C IOMOILBIO COCTaBJIEHUS
YPaBHEHMsI UM CUCTEMBI JIBYX YPaBHEHHH C JBYMs IEPEMEHHBIMH.

[IpoBoanTh mpocTeiiie uccae0BaHus YpaBHEHUN U CUCTEM YpaBHEHMH, B TOM YHCIE C
IpUMEHEHHEM TIpadUuecKux MpeiCcTaBlIeHUi (ycTaHaBIMBAaTh, MUMEET JM YpaBHEHUE WIU
cucTeMa YpaBHEHUH pelieHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHble HEPaBEHCTBA, M300paxkaTh pEIICHUE
HEpaBEHCTB HA YHUCJIOBOM MPSIMOM, 3aIIMChIBATh PEILIEHUE C TIOMOIIBIO0 CUMBOJIOB.

Pemate cuctembl JMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIONIUE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOI IMpPsMO,
3alHCHIBATh PELIEHUE C IOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a4a4.

DyHKUUH

Pacnio3HaBath (yHKIIMHM H3y4eHHBIX BUJIOB. [IoKa3bIBaTh CXeMaTUYECKU PACIIOJIOKEHHE Ha

KOOPIUHATHOM MJI0CKOCTH rpadukoB GyHkui Buma: Y = kx, y = kx + b,y = k/x, y = ax2 + bx +
c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT 3Ha4eHU# KO3()(DHUIIMEHTOB, OMUCHIBATH CBONCTBA

GbyHKIUH.



Ctpouth M HM300pakaTh CXEMAaTHYECKU TPapUKH KBAJPATHUHBIX (DYHKIIHIA, OMUCHIBATH
CBOMCTBA KBaAPAaTUYHBIX (DYHKIUN MO UX TpapurKaMm.

Pacno3naBare  kBagpatnuyHyro (QyHKIHIO 1m0  Qopmyie, TPUBOAUTH  MPUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPHUH.

YucJ10BbIE MOCJIEJ0BATEIbHOCTH H IPOIPECCHH

Pacnio3naBate apuMeTHUECKYI0 U T€OMETPUUYECKYIO IPOTPECCUU TIPH Pa3HBIX CIIOCO0axX
3aJJaHuUs.

BEINONHATE BBIYMCIEHUSI C HCIOJIb30BaHHEM (OPMYNT N-rO wieHa apu(pMETHYecKOd u
F€OMETPUYECKOU MTPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOW TIOCKOCTH.

Pemrate 3amaum, cBS3aHHBIE C YHCIOBBIMU IOCITIEIOBATEIBHOCTSIMU, B TOM YHUCIIE 3a/1a4d
13 peaJIbHOM JKU3HH (C MCTIOIb30BAaHUEM KaJIbKYIIATOPA, HU(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (uuposbIe)
n/n TEMIIPOrpaMMbl Bcero KoutpoabHbiepadorsl | [IpakTuuecknepadoTsl P
o0pa3oBaTebHbIEPECYPCHI
1 Yucna v BEIYUCIICHUS. o5 1 bubmmoreka [{OK
PanpoHanbHbIE YHCIIa https://m.edso0.ru/7f415b90
bubmmoreka [{OK
2 27 1
R e https://m.eds00.ru/7f41590
bu6moreka [IOK
2 1
3 ¥/PABHEHILT W HEpaBeHCTEA 0 https://m.eds00.ru/7f41590
Koopaunats! u rpaduxmu. bubnuorexa [JOK
4 24 1
OyHKIUU https://m.edsoo0.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 1
OBTOpeie i 0bobIIet1e https://m.edsoo0.ru/7f415b90
6 1
OBUIEE KOJIMYECTBO YACOB I10 103 5 0
I[TPOI'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne KoumuecTBouacon
atam3y4d | DJIeKTpoHHbleH(ppoBbLIEOOpPa3oBaTe
Temaypoxa Bce | KoHTpoibHbIe IIpakTHYeckue A y P p P
n/ eHust JIbHbIEpecypChl
I ro padoThI padoTsbI
I1
OHSATHEPAITHTOHAITBHOTOUYHC 1 04.09.202
na
3
A .
pupMeTHIecKre AeHCTBUS 1 05.09.202
C paliOHAILHBIMU YUCIIaMHU 3
A .
pupmeTnyeckue AeHCTBUA 1 07.09.202
C pallMOHAJIbHBIMU YHCJIAMU 3
A .
pupmeTnyeckue AeHCTBUA 1 11.09.202
C pallMOHAJILHBIMU YHCJIAMU 3
A .
pudpmeTnyeckrue AeHCTBUSA 1 12.09.202
C pallMOHAJIbHBIMU YUCJIAMHU 3
A .
pudmeTnyeckue A1eUCTBUSA 1 14.09.202
C pallMOHAJIbHBIMU YUCJIAMHU 3
CpaBHenue,
YIOPSAA0YMBAHUEPALUOHAIBH 1 18.09.202
BIXYHCET 3




CpaBHeHue,

8 YHOPSII0YMBAHUEPATUOHATBH 19.09.202
BIXYHCETT 3
CpaBHenue,
9 YHOPSIIOYMBAHUEPAITMOHATBH 21.09.202
BIXYHCETT 3
Cremnens C bubnuorexa [JOK
10 25.09.202
HATypaJbHBIMIIOKa3aTeIeM 3 https://m.edsoo.ru/7f4211de
Cremnens C bubnuorexa [JOK
11 26.09.202
HaTypaJbHBIMIIOKa3aTeIeM 3 https://m.edsoo0.ru/7f421382
Cremnens C bubnuorexa [JOK
12 28.09.202
HaATypaJIbHBIMIIOKA3aTeIeM 3 https://m.edsoo.ru/7f42154e
CreneHs ¢ bu6mmoreka [IOK
13 02.10.202
HaATypaJIbHBIMIIOKa3aTeIeM 3 https://m.edsoo.ru/7f4218be
Crenens C
14 03.10.202
HaTYypaJIbHBIMIIOKA3aTeIeM 3
Pernienne 0CHOBHBIX 33124 Ha
15 IpoOH, IPOLICHTHI U3 05.10.202
pearbHOU PAaKTUKU 3
Pemenune ocHOBHBIX 3a/1a4 Ha
16 IpoOu, TPOLIEHTHI U3 09.10.202
peabHOU TPAaKTUKU 3
17 Pemrenne ocHOBHBIX 3a/1a4 Ha



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

IpoOH, IPOIIEHTHI U3
peanbHOM IIPAKTUKH

10.10.202
3

Pemiennie OCHOBHBIX 3a/1a4 Ha

18 JIpoOH, TIPOIICHTHI U3 12.10.202
peanbHOM IPAKTUKH 3
[Ipu3Haku nenuMocCTH,

19 pa3NioKEHUsT HA MHOXKHUTEIN 16.10.202
HATyPaJIbHBIX YHCEIT 3
[Ipu3Haku nenmMocTu,

20 pa3oKeHUs Ha MHOXKHUTEITN 17.10.202
HATypPaJIbHBIX YHCEIT 3
PeanbHBIC 3aBUCUMOCTH.

21 [Ipsimas 1 oGpaTHas 19.10.202
MPOTIOPITMOHATBHOCTH 3
PeanbHbIe 3aBUCHUMOCTH.

22 [Ipsimast u oOpaTHast 23.10.202
MPOTIOPITMOHATBHOCTH 3
PeanbHbIC 3aBUCHMOCTH.

23 [Ipsimast u oOpaTHast 24.10.202
MPOTOPITMOHATBHOCTH 3
PeanbHbIe 3aBUCHMOCTH.

24 [Ipsimast u oOpaTHast 26.10.202
MIPOMOPIIMOHATBHOCTH 3
KontponbHas padoTa no

25 07.11.202
TeMe "PanmoHanbHble yncia" 3

26 bykBeHHBIEBBIpAXKEHUS bubnmorexa IOK

09.11.202 https://m.edsoo.ru/7f41feec



https://m.edsoo.ru/7f41feec

IIepemeHHbIe.
27 JlonycTrMble3HaYeHUSTIEPEM 13.11.202
SHHBIX 3
28 Dopmyibl 14.11.202
3
29 dopMyIibl 16.11.202
3
[IpeobpazoBaHme OYKBEHHBIX
BBIPAKEHU, pACKPBITHE bubnuoreka [IOK
30 20.11.202
CKOOOK ¥ MpUBEICHHE 3 https://m.edsoo.ru/7f41fafa
MOOOHBIX ClaraeMbIX
[IpeobpazoBaHue OYKBEHHBIX
31 BBIPAKECHUH, pACKPBITHE 91.11.202 bubnuorexa [JOK
CKOOOK W MPHUBEICHHE 3 https://m.edsoo.ru/7f41fd70
MOJA0OHBIX CIaraeMbIX
[IpeobpazoBaHue OYKBEHHBIX
39 BBIPAKEHUH, pACKPBITHE 93.11.202
CKOOOK U MPHUBEICHUE 3
MOJA0OHBIX ClIaraeMbIX
[IpeoOpazoBanrie OyKBEHHBIX
33 BBIPAKEHUH, pACKPBITHE 97 11.202
CKOOOK U TIpUBE/ICHUE 3
MOJA0OHBIX CIIaraeMbIX
34 CBolicTBa CTEIEHHU C bubmuoreka [JOK
HaTypaJbHbIM IOKa3aTelleM 28.11.202 https://m.edso0.ru/7f421382



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382

CBOJiCTBa CTENEHH C

bu6mmoreka [{OK

3 HaTypaJbHBIM [IOKa3aTesIeM 20'11'202 https://m.edsoo.ru/7f42154e
A 12202 | oo i
37| Mstorotnets 25'12'202 ﬁggsi?/(;:zzzi%ﬁ/?mzz?ee
38 | Muorouners! 27'12'202 ﬁtifﬁ/ﬁﬁiﬂﬁ/?mzzgso
39 CnoxxeHne, BRIYUTAHNE, 11.12.202 bu6mmoreka [IOK

YMHO»XCHHEMHOTOUICHOB 3 https://m.edsoo.ru/7f422af2
e —— e
I —— e
I ——— e
43 DOopMyJIBICOKPALIEHHOTOYMH 10.12.202 bubnuorexa [IOK

OXXCHHUA

3

https://m.edsoo.ru/7f42432a



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a

@OpMyJIBICOKpPALIEHHOTOYMH

bubnuoreka [IOK

44 OKCHHUSI §1'12'202 https://m.edsoo.ru/7f42464a
@OpMyIIBICOKPALLIEHHOTOYMH bubnuorexa [JOK

45 OKCHHUSI §5'12'202 https://m.edsoo.ru/7f424c12
@OpMyIIBICOKPALIEHHOTOYMH bubnuorexa [JOK

46 OKCHHUSI 56'12'202 https://m.edsoo.ru/7f424fd2
POopMyIIBICOKPALIEHHOTOYMH bubnuoreka [JOK

41 OXKEHUS :2%8'12'202 https://m.edsoo.ru/7f4251d0
PaznoxeHneMHOrouIeHoBHA bubnuorexa [JOK

48 MHOKHTENH 21'01'202 https://m.edsoo.ru/7f423312
PasnoxxenneMHoro4aeHoBHA bu6mmoreka [IOK

49 MHOKHTEIH ‘115'01'202 https://m.edsoo.ru/7f4237fe
PasnoxxenneMHOro4aeHOBHA bu6mmoreka [JOK

50 16.01.202
MHOKHUTEIH 4 https://m.edsoo.ru/7f4239de

51 PaznoxeHneMHOTOUICHOBHA 18.01.202
MHOXHUTEIIH

4

KonTponpHas pabora mo

52 Teme "Anrebpandeckue 22.01.202
BbIpaKeHUs" 4

53 VYpaBHeHue, IpaBuIIa



https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

peoOpa3oBaHws YpaBHEHUS, 23.01.202
PaBHOCHUIIBHOCTb YPaBHEHUU 4
JInHeliHOEe ypaBHEHME C
54 OJIHOM HepeMeIiHon, 95 01.202
penieHue JTMHEHHBIX 4
ypaBHEHU I
JInHeliHOe ypaBHEHME C
OJTHOY TIEPEMEHHOM, bubnuotexa [JOK
29.01.202
> pelICHUE TMHEHHBIX 49 01.20 https://m.edsoo0.ru/7f420482
ypaBHEHUU
JIuneliHOE ypaBHEHHUE C
56 OJIHO nepeMe}iHon, 30.01.202
perieHue TMHEHHBIX 4
ypaBHEHUU
Pemrenye 3a7a4 ¢ MOMOIIBIO bu6mmoreka [IOK
> ypaBHEHMI 21'02'202 https://m.edsoo.ru/7f42064e
Pemrenue 3a1a4 ¢ moOMOIIBIO bu6mmoreka [JOK
58 05.02.202
ypaBHCHHMIA 4 https://m.edsoo.ru/7f420806
Pemenue 3amau ¢ moMonibo bu6mmoreka [JOK
59 06.02.202
ypaBHEHHIA 4 https://m.edsoo.ru/7f4209a0
60 Pemenue Eanaq C HOMOIIIBIO 08.02.202 bu6mmoreka [JOK
ypaBHEHHIA 4 https://m.edsoo.ru/7f420e6e
61 JIuHeliHOE ypaBHEHMUE C bubnuorexa [IOK
JBYMS IEPEMEHHBIMH U €TO 12.02.202 https://m.edsoo.ru/7f427c32



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32

rpadux 4
62 H: " ffée ﬁ?ﬁﬁiﬁfﬁ y ero 1302202 |~ Promorexa HOK
ARV TIED o https://m.edsoo.ru/7f427e8a
rpadux 4
Cucrema ByX JIMHEHHBIX
bu6mmoreka [IOK
i 15.02.202
63 | ypanieiuii ¢ Byns 5.02.20 https://m.edsoo.ru/7f42836¢
MEPEMCHHBIMH 4
Cucrema ByX JTMHEHHBIX
64 ypaBHEHUH C ABYMsI 19.02.202
MMEPEMCHHBIMU 4
CucreMa IByX JTUHEUHBIX
65 YpaBHEHUH C ABYMsI 20.02.202
MMEPEMCHHBIMU 4
CucreMa IByX JTUHEUHBIX
66 YpaBHEHUH C ABYMsI 22.02.202
nepeMeHHbIMHU 4
. bu6mmoreka [JOK
67 PemenunecucremypaBHeHU N 26.02.202 https.//m.edsoo.ru/7§4284de
. bu6mmoreka [JOK
68 PemenunecucremypaBHeHu 27.02.202 https://m.eds0o.ru/7f42865a
. bu6mmoreka [JOK
69 PemenunecucremypaBHeHu 29.02.202 https.//m.eds0o.ru/7f4287d6
70 PemenunecucreMypaBHeHUN 04.03.202

4



https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6

71 PemenuecucremypaBHeHU I 05.03.202
4
KonTtponsHas padora o
72 teme "JIuneitHble 07.03.202 bubmmorexa LIOK
. A https://m.edsoo.ru/7f421044
YpaBHCHUS 4
bubmmoreka [{OK
7 K i 11.03.202
3 OOPAHHATATOTRUHANPAMOH 4 03.20 https://m.edsoo.ru/7f41de76
bu6moreka [IOK
74 q 12.03.202
HETOBRIGHDOMERDTII 4 03.20 https://m.edsoo.ru/7f41dff2
75 YUucnoBBIEIPOMEKYTKH 14.03.202
4
Paccrosinne mexay nByms
76 TOYKaMH KOOPJAMHATHOM 25.03.202
psSIMOH 4
Paccrosinue Mexay nByms
77 TOYKaMH KOOPMHATHOM 26.03.202
psSIMOH 4
[IpsamoyronpHas cucrema bubnuorexa [IOK
78 28.03.202
KOOPMHAT Ha IIOCKOCTH 4 https://m.edsoo.ru/7f41el16e
79 IIpssMoyromnpHas cucremMa 01.04.202 bubnuorexa [IOK
KOOPJIMHAT Ha TUIOCKOCTH 4 https://m.edsoo.ru/7f41e42a
80 [Tpumepsirpaduxos, bubnuorexa [IOK



https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

3aJaHHBIX(OPMyTaMHU 02.04.202 https://m.edsoo.ru/7f41e8a8
4
[TpumepsirpaduKoB, bubnuorexa [IOK
81 04.04.202
3aJaHHBIX(OPMyTaMU 4 https://m.edsoo.ru/7f41ed80
82 [Tpumepsbirpadukos, 08.04.202
3aJlaHHBIX(OpPMYyJIaMu 4
83 [Tpumepsbirpadukos, 09.04.202
3aJlaHHBIX(OPMYyJIaMU 4
UrenuerpadguxoBpeaibHbIX3a bubnuoreka [JOK
84 BHCHMOCTEH 21'04'202 https://m.edsoo.ru/7f41ea24
UrenuerpaduroBpeanbHbIX3a
85 - 15.04.202
BHCHUMOCTEH
4
bu6mmoreka [JOK
86 | Monsruedymium ‘116'04'202 https://m.edsoo.ru/7f41ef06
87 I'padukdynkuuu 18.04.202
4
. . bubnunorexa [IOK
88 | Cooficteagynunit ‘212'04'202 https://m.edsoo.ru/7f41f078
89 Choii o . bu6mmoreka [JOK
BOHCTRARYHICIIH 23.04.202 https://m.edsoo.ru/7f41f1fe



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe

. bubanoreka LIOK
0 | Jlnseiinangyniuns 25'04'202 https://m.edsoo.ru/7f427282
. bubanoreka LIOK
01 | Jlmseiinangyniuns 27'04'202 https://m.edso0.ru/7f427412
[TocTpoennerpadukainHeiH bubnuotexa [JOK
2 2.05.202
o oM yHKIIMH Z 05.20 https://m.edsoo.ru/7f426d1e
[TocTpoennerpadukainHeH
93 . 06.05.202
olpyHKIIUN 4
94 I'paduxdyakmmm y =x| 07.05.202
4
95 I'paduxdynkmmm y =x| 13.05.202
4
KonTtposnpsHas pabora o BuGmiorexa LIOK
9 | reme "Koopunare: 1 14.05.202 https://m.edsoo.ru/7f41f50a
rpaduxu. Oynkuun" 4
[ToBTOpEHUE OCHOBHBIX
. bu6mmoreka [JOK
97 MOHSTUHA U METO0B Kypcav7 16.05.202 https://m.eds0o.ru/7f429c6e
Kjacca, 0000IIeHre 3HaHUH 4
[ToBTOpEHNE OCHOBHBIX
N bu6mmoreka [JOK
98 MOHSITHH U METOIOB Kypcav7 20.05.202 https://m.edsoo.ru/7f429f32
Kjacca, 0000IIeHre 3HaHUH 4



https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32

[ToBTOpEHNE OCHOBHBIX

bubnuoreka [IOK

99 i 7 1 20.05.202
HOTUTTHIL 1 METOAOB Kypcav 0.05.20 https://m.edsoo.ru/7f42a0e0
Kjacca, 00001eHre 3HaHUH 4

10 E: I e(:) c: ch - ca7 1 21.05.202 | Dnomorexa LIOK

HATHUHU U MCT B K . .

0 HOB YD . https://m.edsoo.ru/7f42a27a
Kjacca, 00001eHre 3HaHUH 4

10 NToroBaskoHTpoIbHASIPaOOT 1 21.05.202

1 a

4

II

10 H:HB;:;:;I;H;STC: O;; EIX ca’7 1 23.05.207 | Dnomorexa LIOK

2 /108 KYP . R https://m.edsoo0.ru/7f42a900
Kjacca, 0000IeHre 3HaHUH 4

OBIIEE KOJIMYECTBO YACOB 102

I10 ITIPOTPAMME



https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» Marematuka. Anredpa: 7-# kiacc: 6a30BbIi ypOBEHb: yueOHUK, 7 Kiacc/ MakaperaeB
O.H., Munmrok H.I'., HemkoB K.U. u npyrue; nox pea. TensikoBckoro C.A., AKIIMOHEpHOE

obmectBo «M3natenscTBO «lIpocBenieHne

METOAUYECKUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET



