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HOACHUTEJIBHASA 3AIIUCKA

AnreOpa sBISETCS OJHUM W3 OIOPHBIX KYpCOB OCHOBHOTO  OOIIETro
oOpa3oBaHUs: OHa OOECIEYMBAECT M3YUYECHHE JAPYTUX IUCLUUIUIMH KaK €CTECTBEHHO-
HAy4yHOTrO, TaK W TyMaHUTApHOIO IIMKJIOB, €€ OCBOEHHUE HEOOXOAUMO MJis
IPOJ0JDKEHUsT 00pa30BaHus U JJi1 TOBCEAHEBHOM ku3HU. PazButue y oOydaronimxcs
HAay4YHBIX TMPEJICTABICHUNA O TNPOUCXOKICHUU U CYHIHOCTH alreOpandecKux
abcTpakiui, crocode OTpaKeHUs] MaTeMaTUYeCKOW HAyKOW SIBJICHUM W MPOIIECCOB B
IpUPOE U OOIIECTBE, POJIM MATEMATHYECKOTO MOJIETTMPOBAHMS B HAYYHOM [TO3HAHUU
U B MPAKTHKE CMOCOOCTBYET (HhOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KAueCTB
MBIIIJICHUSI, HEOOXOAUMBIX JJIsl afanTallid B COBPEMEHHOM LU(POBOM O0OIIECTBE.
N3yuenne anrebpbl obOecrmeunBacT pa3BUTHE YMEHHUS HaOII0aTh, CpPaBHUBATH,
HaXxOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHUS, BBIBOJABI, (HOPMYIUPOBATH
yrBepkaeHua. OcBoeHue Kypca anreOpbl O0ecredyrBaeT pa3BUTHE JIOTHUYECKOIO
MBIIUICHUS OOYYaroOUIMXCs: OHM MCIOJIB3YIOT JICAYKTUBHBIE M HWHIYKTHUBHBIC
paccyxjeHus, 000OIIeHHe W KOHKPETH3alHio, aO0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anreOpe MpeAnoyiiaraeT 3HAYUTENBHBIM O00BEM  CaMOCTOATEIIHLHOU
JESTENPHOCTH  OOYYalOIIMXCsA, TIOATOMY CAaMOCTOSITEJIbHOE — pEIleHHE  3ajad
OOyYarOIIMMUCS SIBIISIETCA peanu3anuent AesTeIbHOCTHOTO IPUHITUIA O0yUEHHUS.

B cTpykType mporpaMmbl yueOHOTO Kypca «Anredpa» yriry0JaEHHOTO U3yUYeHUs
OCHOBHOE MECTO 3aHUMAIOT COJep)KaTelIbHO-MeToauueckue mauHuu: «Yucna u
BBIYUCIICHUS», «ANreOpandecKkue BbIpOXKECHHUS», «YpaBHEHHUS M HEPABEHCTBaY,
«Dynkimm». Kaxaas u3 3Tux cogepKareilbHO-METOANYECKUX JIMHUM Pa3BUBACTCS Ha
MPOTSKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJEHCTBYA C IPYTUMU €ro JIMHUSIMU. B
X0/Ie M3Yy4YECHHUsT Kypca OOydaroluMcs MPUXOAUTCS JIOTMUECKH PacCykaaTh,
HCIIOJB30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBSI3M C 3TUM B mporpammy
yaeOHOTO  Kypca  «AnreOpa»  BKIIOYEHBI  HEKOTOpPhIE  OCHOBBI  JIOTHKH,
MPE/ICTABJICHHBIE BO BCEX OCHOBHBIX pa3jieliax MaTEeMaTHYECKOTO 0Opa3oBaHMS H
CHOCOOCTBYIOLIME  OBJIAJICHUIO  OOYYalIIUMHCS  OCHOB  YHUBEPCAJIBHOIO
MaremaTudeckoro si3pika. ColepKaTreabHOM U CTPYKTYpPHOH OCOOEHHOCTBIO
y4eOHOTr0 Kypca «Anredpay sSBISIETCS €ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUM «Yuclia W BBIYUCICHUS» CIYXKUT OCHOBOM  IJis
TaNbHEUIIIET0 M3yYeHUs MaTEeMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYyUYaIOIIHUXCS
JIOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHUS TOJIH30BATHCS AJITOPUTMaMHU, a
TaKXke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIsl MMOBCEIHEBHOM
KU3HU. Pa3BuTHE TOHATHS O 4YHCIe HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHATBHBIMA W HPPAIMOHAIBHBIMUA 4YHUCIaMH, (OPMHUPOBAHUEM
MIPEJCTABICHUIN O JIEUCTBUTEIBLHOM YHUCIE. 3aBEPIICHUE OCBOCHUS YUCIOBOW JIMHUU
OTHECEHO K cpeHeMy 0011eMy 00pa30BaHUIO.

ConeprxaHue IByX ainreOpandyeckux JUHUN — «Aredpandeckue BhIPKEHUsD U
«YpaBHEHHS W HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO Yy OOYyUYAIOIIHUXCS



MaTEMaTHYECKOro amnmapara, HEOOXOAMMOIO [UIs pEIIeHHs 3aJad MaTeMAaTUKH,
CMEXXHBIX MPEIMETOB U OKpYXKarolieil peanpHocTd. Ha ypoBHE OCHOBHOTO 00IIEro
o0pa3oBaHus yUEOHBIA MaTepras IpyHnIupyeTcss BOKPYT pallMOHATbHBIX BBIPAKECHHIA.
AnreOpa JIEeMOHCTpUpPYET 3HAYCHUE MaTEeMaTUKU KaK S3bIKa JUIsl TMOCTPOCHUS
MaTEMaTUYECKUX MOJIETICH, OMUCAaHUsl MPOLIECCOB U SIBJICHUM peajabHOro mupa. B
3a1aun 00y4eHUs anredpe BXOAT TaKKe JalbHEHIee pa3BUTHE aIrOPUTMUYECKOTO
MBIIUIEHNS, HEOOXOIUMOIr0, B YACTHOCTH, I OCBOCHHs Kypca MH(POPMATHKH, U
OBJIaJICHUE HaBBbIKAMU JENYKTUBHBIX paccyxiaeHuil. [IlpeoOpazoBaHue CHMBOJIBHBIX
dbopM CcrOCOOCTBYET Pa3BUTHIO BOOOpa)XKEHUs, CIIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Copepxanne (yHKIIMOHATbHO-TpaUuecKoil JUHUM HAIEJIEHO Ha TOJy4YCHHE
OoOy4aronIMMUCS 3HAaHUM O PYHKIUAX KaK BaXKHEHIIeH MaTeMaTUHYECKON MOAEIH IS
OMUCaHUs U MCCIEIOBAHUSA Pa3HOOOpPA3HBIX IPOLECCOB M SIBICHUN B IPUPOJE U
obmiectBe. M3yueHne Marepuana CiocOOCTBYET Pa3BUTHUIO Yy OOYYAIOIIUXCS YMEHUs
WCIIOJIb30BaTh PAa3JIMYHbIE BBIPA3UTENbHBIE CpPEJICTBA S3bIKA MATEMaTUKH —
CJIOBECHOT'0, CHMBOJMYECKOT0, TIpauyecKkoro, BHOCUT BKJIaJ B (HOpPMHpPOBAHUE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH [IUBUIN3ALNN U KYJIbTYPHI.

VYrnyOnéHHblil Kypc anreOpbl XapaKTepU3yeTCsl U3yYEHUEM JIOMOJHUTEIBLHOTO
TEOPETUYECKOro ammapara U CBA3aHHBIX C HUM METOJOB pELIeHUs 3aaad. Anredpa
SIBJISIETCS SI3BIKOM JIJISI OMMCAHUSA OOBEKTOB UM 3aKOHOMEPHOCTEU, CIY>KUT OCHOBOM
MaTeMaTUuyeckoro MojaenupoBaHus. Ilpu 3ToM caMu OOBEKTHl MaTeMaTHYECKUX
YMO3aKIIOUEHUH W TpUHATBIE B anreOpe mpaBuia HUX KOHCTPYHPOBAHMS
CHOCOOCTBYIOT (DOPMUPOBAHUIO YMEHHII OOOCHOBBIBATH U JI0Ka3bIBAaTh CYXIACHMUS,
pa3BUBAIOT MAaTEMaTHYECKYI0 WHTYMIIMIO, KpPAaTKO M HaIJIIJHO pPacKpbIBalOT
MEXaHU3M JIOTMYECKUX MOCTPOCHUM M ydaT UX MpUMEeHeHuto. Tem cambiM anredpa
3aHMMAEeT OJHO M3 BEAyIIMX MECT B (POPMHUPOBAHMU HAYYHO-TEOPETHUYECKOrO
MBIIUICHUS 00YYaromuXxcsl.

CormacHo ydeOHOMY TIaHy B 7-9 Kiaccax uH3y4yaeTcss YYeOHBIH Kypc
«Anrebpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COACPHKAHUS:
«Uucna u  BBIUKCIEHUS», «ANTEOpandyecKue BBIPAXKEHUS», «YPaBHEHUS W
HEpaBEHCTBA», «DyHKIINN.

Ha u3yuenue yuebHoro kypca «Anredpa» oroautcs 408 yacos:

B 7 knacce — 136 yacoB (4 yaca B Hezieli0),

B 8 kyacce — 136 yacoB (4 yaca B He/IeII0),

B 9 xyacce — 136 yacoB (4 Jaca B HEZIEINIO).



COJEPXXAHME OBYUYEHUA

7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Paunonansupie uncna. CpaBHEHHE, YNOPSAOYMBAHME U apU(PpMETHUYECKUE
JEUCTBUS C pallMOHAIBHBIMU YucaaMu. YuciioBas npsiMasi, MOJIyJib YHCIIA.

CreneHb ¢ HaTypajJbHBIM TIOKa3aTeleM W €€ CBOWCTBA. 3amuch 4Yucla B
NECATUYHOW MO3UIIMOHHON CUCTEME CUHUCIICHHUS.

Pelienne TEeKCTOBBIX 3a7ad apupMeTHYecKuM crocobom. Perienue 3amgad u3
peanbHOM MPaKTUKU HA YacTH, Ha IPoOH, Ha MPOIEHTHI, IPUMEHEHUE OTHOIICHUN U
MPOTIOPLIMI MpU PEIICHUH 3ajay, pelIeHue 3ajlay Ha JBHXKEHUE, padoTy, MOKYIIKH,
HaJIOTH.

JeauMocTh nenbix ynucen. CBOMCTBA JEIUMOCTH.

[Ipocteie W cocraBHble uHcna. YETHble W HEYETHBIE uucna. lIpuszHaku
nenuMmoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpusHaku nEeIMMOCTH CYMMBI U
MIPOU3BECHUS LEIbIX YHCEII ITPU PEIIEHUH 33]1a4 C MPAKTUYECKUM COJIEPKaHUEM.

HaubGonpmuii o0l nenurenb ¥ HaUMEHbIIee 00Iee KPaTHOE JIBYX YHCEIL.
B3anmHo npocteie uncna. Anroputm EBkinaa.

Jenenne ¢ octaTkoM. ApudMeTHIECKUE OTepalliy HaJl OCTaTKaMHu.

AJire0OpanvecKue BbIPaKeHUs!

BripaxkeHre ¢ mepeMEHHBIMU. 3HAUEHHE BBIPAXKEHUSI C TMEPEMEHHBIMHU.
[IpeacraBnenue 3aBUCUMOCTUA MEXKy BEIMYMHAMU B BHJI€ (DOPMYJIBI.

ToxnectBo. ToxknecTBeHHbIE TIpeoOpa3oBaHusl anreOpandecKux BBIPAKECHUU.
JIoKa3aTeabCTBO TOXKAECTB.

Opnnounensl. OgHousNeH cTaHAapTHOTO BUa. CTeneHb OAHOUJIeHA.

Muorounensl. MHoOrouneH craHaaptHoro Buaa. CTeneHb MHOTIO4WICHA.
CrnoxeHrie, BbIYMTAHHE, YMHOXXEHHE U JeJieHue MHOrowieHoB. [IpeoOpaszoBaHue
LIEJIOTO BbIpaXEHHUsI B MHOTOUJIeH. KOpHU MHOTrO4JIeHA.

DopMyJibl COKPAIIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMBbl U KBaJpaT Pa3HOCTH
NIBYX BBIpaXEHUU, KyO CYMMBI M KyO0 pasHOCTH JABYX BBIp@XEHUM, Pa3HOCTh
KBaJIpaTOB JIBYX BBIPAKCHUM, TPOU3BEICHUE PA3HOCTH U CYMMBbI JIByX BBIPAKCHUH,
CyMMa M pa3HOCTh KyOOB JBYX BBIPKCHHM.

Pa3znoxenne MHOrouseHa Ha MHOXXHUTENU. BhiHECEHHE 00IIEr0 MHOXKHUTENS 32
CKOOKU. MeTon rpyniupoBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBuenue ¢ onHoi nepeMenHoil. Kopenb ypaBHenusi. CBOMCTBa ypaBHEHHUI C
OJTHOU NEePEMEHHON. PaBHOCUIIBHOCTD ypaBHEHHN. YpaBHEHHE KaK MAaTEMaTHYECKas
MOJIETh PeabHOU CUTYaIlUU.



JIuHelHOe ypaBHEHHE C OJHOM MNEepeMEHHOM. UHuCI0 KOpHEH JHMHEHHOTO
ypaBHEeHMs. PemeHue TEKCTOBBIX 3aAad4 C IOMOIIBIO JIMHEWMHBIX YPaBHEHUHU.
JInHelHOEe ypaBHEHHE, COEPKALIEE 3HAK MOLYJIA.

VYpaBHeHHE C ByMs IEpEeMEHHBIMU. I'pauk JTMHEHHOTO YpaBHEHHsS C JBYMs
nepeMeHHbIMM. CHCTEMBl JIMHEHMHBIX YpPaBHEHUH C JIBYMsS II€PEMEHHBIMH.
['padmyeckuii MeTon pelIeHHs CHUCTeMbl JUHEHHBIX ypaBHEHUH C JByMS
NepeMEHHbIMU. PenieHue cucrteM JIMHEWHBIX ypaBHEHUH € JIByMs NEPEMEHHBIMH
METOJIOM IOJICTAHOBKHM U METOJOM cilokeHMsI. CucTema JByX JIMHEMHBIX YpaBHEHUN
C IBYMsI IEPEMEHHBIMHU KaK MOJIEIIb PEAIBHON CUTYAILUH.

DOyHKUUHA

Koopaunara toukn Ha npsmMoi. UnciioBble MPOMEXYTKH. PaccrosHue mexny
IBYMsI TOYKAMHU KOOPJAMHATHOMN IPSIMOM.

[IpsimoyronbHast cucremMa KoopAuHAT. AobOcuucca W OpAMHATa TOYKH Ha
KOOpAMHATHOM IuiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UteHue
rpauKOB peaibHbIX 3aBUCUMOCTEH.

QOYHKIMOHAIBHBIE 3aBUCHUMOCTH MEXIy BeluuuHamu. lloHsTtne ¢QyHKUUU.
DyHKIMS KaKk MaTeMaTUYecKas MOJIeTb peanbHoro npouecca. O0IacTy onpeneaeHus
u obnacte 3HaueHu (QyHkiuu. CrnocoObl 3amanus ¢GyHkiuu. ['padux dyHKIMH.
[lonsTust MakcuMymMa M MHUHMMyMa, BO3pacTaHMs M YOBbIBaHMsS Ha NpUMepax
pEATbHBIX 3aBUCUMOCTEMN.

JIuneitnas ¢ynkuus, e€ cpoiicTBa. I'papuk nuHeitHOW (yHkIMU. ['paduk
¢byukuun Y = |X|. Kycouno-3aganubie GyHKINN.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
YUYEBHOT O KYPCA «AJI'EBPA»
HA YIJTYBJAEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaTbl OCBOCHHMS NIPOrpaMMbl IO  MaTE€MaTHKe
XapaKTEPHU3YIOTCS B YaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

IPOSIBJIEHUEM MHTEpECca K MPOLLIOMY U HACTOSIEMY POCCUUCKON MaTEMAaTUKH,
LEHHOCTHBIM OTHOIIIEHUEM K JTOCTHKEHHUSIM POCCUHUCKUX MAaTEMATHKOB U POCCUNCKOM
MaTE€MaTUYECKON IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUU B APYTMX HAayKax U
MPUKIAAHBIX cepax;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH TpakJaHMHA M Peau3aliu €ro
[paB, MPEACTABICHUEM O MATEMAaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3THYHBIX
CTPYKTYp, SBICHHM, MPOUEAYp TpakKIaHCKOTO oOmiecTBa (HampuMmep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXACHUIO JSTHYECKUX MPOOJEM, CBA3AHHBIX C
IIPaKTUYECKUM [PUMEHEHHEM JIOCTH)KECHUH HayKH, OCO3HAHMEM Ba)XHOCTHU
MOPAJIBHO-3TUYECKUX IPUHLUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPyA0BOr0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AaKTUBHOE Yy4yaCTHE€ B pEIICHUHM MPAKTHUECKUX 3a7ad
MaTe€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHWEM BaXXHOCTHM MaTE€MaTHYECKOIO
oOpa3oBaHMsI Ha MPOTSHKEHUM BCEH KU3HU JJIA YCIEIHON MNpodeccuoHaIbHOM
JESITeIbHOCTY U pa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHAUBUIYATLHOM TPAaeKTOPUU OOpa30BaHUs W >KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

CIIOCOOHOCTBIO K  3MOIMOHAJBHOMY M  3CTETHMUYECKOMY  BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIIeHWH, pacCyKIECHUW, YMEHHUIO BHJIETb
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEH HAYYHOTO MMO3HAHMS:

OpUEHTalMed B JEATEIbHOCTM HAa COBPEMEHHYKD CHUCTEMY HAYYHBIX
IpecTaBiIeHU! 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MPUPOABI U
oOlecTBa, MOHMMAHMEM MAaTEMaTUYeCKOM HAayKH Kak cdepbl YenoBeuecKou
NEeSATEIbHOCTH, 3TaloOB €€ pPa3BUTHUA M 3HAYMMOCTH ISl Pa3BUTHs LMBUIM3ALINM,
OBJIQJICHUEM S3bIKOM MATEMAaTUKH M MATEMAaTHUYECKOM KYJIbTypOW KakK CpeJICTBOM
MMO3HAaHUS MHUPA, OBJIAJICHUEM HAaBBIKAMH HCCIIEIOBATENBCKOM IESTEIbHOCTH;

6) ¢usuyeckoro BocnUTaHHMA, (POPMUPOBAHHUS KYJBTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJyYms:



FOTOBHOCTBHIO MPHUMEHATh MATEMAaTHUYECKHE 3HAHUSA B MHTEPECAX CBOETO
3II0pOBBS,  BEACHHS  3J0pOBOro  obOpaza  KuU3HM  (3I0pOBOE  THUTaHHE,
cCOQTaHCHPOBAHHBIM  PEXUM 3aHATAA W OTAbIXa, peryiaspHas (u3ndecKas
aKTUBHOCTB), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, TPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

OpHUEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM Ui PEIICHUS 3a7a4 B
00J1aCTH COXPAHHOCTH OKPYIKAIOIIEH Cpe/ibl, TUTAaHUPOBAHUS TIOCTYIIKOB M OILICHKH MX
BO3MOJKHBIX TIOCJICICTBUN JUIsI OKpPYXaloIlel Cpeapl, OCO3HAHHWEM TJ100aIbHOTO
XapakTepa IKOJOTHUECKUX MPOoOJIeM U MyTel UX PEIICHUS;

8) amanranuMM K M3MEHAKIIUMCH YCJIOBUAM COUHAJIBHOW U MPHUPOAHOM
cpeasbl:

FOTOBHOCTBIO K JICHCTBUSIM B YCIOBHUSIX HEOMNPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTH 4epe3 MPAKTUUECKYIO ACATEIbHOCTb, B TOM YHCIIC
YMEHHE YUUTHCS Y JPYTUX JIIOACH, TpHoOpeTaTh B COBMECTHOM JIESITEIIbHOCTH HOBBIE
3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HE0OXOJAMMOCTBhIO B ()OPMUPOBAHMHM HOBBIX 3HAaHUN, (OPMYIHPOBATH HJIEH,
MOHATHSI, TUIIOTE3bl 00 O0BEKTaX W SIBJCHUSX, B TOM YHCJIE paHEE HEHU3BECTHBIX,
0Co3HaBaTh JAC(HUINUTH COOCTBEHHBIX 3HAHMH M KOMIIETEHTHOCTEH, IIJIAaHUPOBATH
CBOE pa3BUTHE;

CITOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI3OB, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATh IPUHHUMACMBbIC
pemieHuss U JeHCTBHSA, (OPMYJIUPOBATH W OICHUBATh PHUCKH M IOCICICTBHUS,
(hopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbTaTe OCBOCHHS MPOrpaMMBI [0 MaTeMaTHKE Ha YpPOBHE OCHOBHOTO
oOmiero obpa3oBaHusi y oOyuaromierocsi OyayT chOpMHUPOBAaHBI MeTampeaMeTHbIE
pe3yJabTaThl, XapaKTePU3YIOIIUECS OBJIAJICHUEM YHHUBEPCaTbHBIMU
M03HABATEIbHBIMU JCHCTBUSIMH, YHHUBEPCaJIbHBIMU KOMMYHHUKATHBHBIMHU
JICHUCTBUSIMH M YHHBEPCATbHBIMU PETYIATHUBHBIMH JICHCTBUSIMHU.

IMo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBHS
ba3oBble 1ornueckue AecTBU:

BBISIBJISITH W XapaKTePU30BaTh CYIICCTBCHHBIC IPHU3HAKA MaTeMaTHYCCKUX
O0OBEKTOB, MOHATHIA, OTHOIICHUH MEKIY MOHATHIMH, (OPMYIHPOBATH ONPEICICHUS
MOHSITHIA, YCTaHABIIMBAThH CYIIECCTBEHHBIA MPU3HAK KJIACCU(UKAIINN, OCHOBAHUS JJIs
0000IIEHNS U CPaBHEHUS, KPUTEPHUH ITPOBOAMMOIO aHAIN34;

BOCIIPUHUMATh,  (opMylnupoBaTh HU  TPeoOpa3OBBIBATH  CYXKICHUS:
yTBEpAUTEIbHBIC U OTPUIIATENIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;



BBISIBJIATH MaTeMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEYUS B
dakTax, NaHHBIX, HAOMIOJEHUSX M YTBEPXKICHUSIX, MpeAjaratb KPUTEPHH IS
BBIABJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUM;

JieNaTh BBIBOJBI C HCMOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

pa3OupaTh [10Ka3aTENIbCTBA MAaTEMAaTHUYECKUX YTBEPXKICHHHA (TIpsIMblE U OT
IIPOTUBHOTO), MPOBOAUTH CaMOCTOSITEIbHO JI0KAa3aTEIbCTBA MaTeMaTHYECKUX
(akToOB, BBICTpaMBaTh AapTryMEHTAIUIO, TPHUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHSATh METOJ] MaTeMaTH4YeCKOM WHIYKIUU, OOOCHOBBIBATH COOCTBEHHbBIC
paccyKJIeHus,

BBIOMpATh CHOCOO pemeHus y4yeOHOM 3ajauu  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB PEUICHUS, BEIOMPATh HAauOoJee MOAXOMAIMINI ¢ YUETOM CaMOCTOSTEIBHO
BbI/ICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

HCIIOJIb30BaTh BOMNPOCHI KaK MCCIEN0BATEIbCKU WHCTPYMEHT IO3HAHMS,
(bopMyIupoBaTh BOIIPOCHI, bukcupyroume IIPOTUBOPEYHE, npo0iemy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh HMCKOMOE W JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOO MO3ULUIO, MHEHUE;

OPOBOJUTE [0 CAMOCTOSITEJIBHO COCTABJIEHHOMY IUIAHY SKCIEPHUMEHT,
UCCJIEIOBAHME 110 YCTAHOBJIEHHUIO OCOOCHHOCTEH MAaTEeMaTUYeCKOro OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOMH;

CaMOCTOSTENbHO (OPMYIHPOBAaTh OOOOIIEHUS M BBIBOJBI 10 pe3yJbTaTaM
NpOBEAEHHOTO  HAONIOACHUSA,  WCCIENOBAaHUS,  JKCIEPUMEHTa,  OLIEHUBATH
JOCTOBEPHOCTH MOJTYYEHHBIX PE3YJbTaTOB, BEIBOJIOB U 00O0OIICHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pPAa3BUTHE TIpollecca, a TAaKXKE BBIJIBUTaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

PabGora ¢ nndpopmanueii:

BBISIBJISITH ~ HEAOCTATOYHOCTh M M30BITOYHOCTh  MH(POpPMAIMM, JAHHBIX,
HEOOXOJAMMBIX JJIsl PEIICHUS 3a]a4H;

BbIOMpATh, aHAJIU3UPOBaTh, CHCTEMATH3UPOBaTh M  HUHTEPIPETHPOBATH
MH(}OpMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpATh (hOpMy TIpeacTaBIeHUs HHPOPMAIIMK U WILTIOCTPUPOBATH PEIIacMbie
3aJlauM CXeMaMH, JuarpaMmmMamMu, HHOUM rpauKoil 1 uX KOMOMHAIMSIMUY,

OLICHUBATh HAAEKHOCTh MH(OpPMAIMU O KPUTEPHUSAM, MPEAJIOKEHHBIM HWITU
c(hOpMyYTUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHuKkaTHBHBIE yHHBepcaibHble yueOHbIe 1eiicCTBUA

BOCIPUHUMATH U (HOPMYIUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUSIMU H

LEJSIMHA OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U



MMUCbMEHHBIX  TEKCTaxX, JaBaThb IOSCHEHUS 1O XOAY pELIeHUs  3aJayH,
KOMMEHTHPOBATH MOJIyYEHHBIA PE3YJIbTAT;

B XoJl¢ OOCYXJEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOUl TEMBlI,
po0JIeMBbl, periaeMoH 3a/1aui, BbICKa3bIBaTh UJECH, HALIEJICHHBIC HA MIOUMCK PEIICHHUS,
COIMOCTABJIATh CBOM CYXACHHMS C CYXICHUSMU JApPYTUX YYacTHUKOB JHUANOra,
oOHapyXuMBaThb pa3IM4YMe€ MW CXOJACTBO TMO3UIMI, B KOPPEKTHOW (opme
(dbopMyIMpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS;

IOPEICTaBIATh PE3YyJbTaThl PEIICHUs 3aJaud, SKCIEPUMEHTA, HCCIIECIOBAHMUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (OpMAT BBICTYIUIEHMS C Y4€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIuTOPUH;

MMOHUMaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIWBHIyaJIbHOU
paboOThl TpPU PEIICHHH Y4YEOHBIX MATEeMATHYECKUX 337a4, MPUHUMATH IENb
COBMECTHON J€ATENbHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOM paboThl,
pacnpenenartb BUAbI padOT, OTOBapUBAaThCs, OOCYX AaTh MPOLECC M pPE3yJbTar
paboThl, 0000111aTh MHEHHUS HECKOIBKUX JIIOIEH;

Y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0OCYyX)IeHUs, OOMEH MHEHHII,
«MO3TOBBIE IITYPMbD» M HHBIE); BBIIOJIHATH CBOIO YacTh PabOThl U KOOPAHMHUPOBATH
CBOM JICUCTBUS C IPYrMMHU YWICHAaMH KOMAHJbI, OLIEHHWBATh Ka4yeCTBO PE3yJbTaTa U
KayecTBO CBOET0 BKJIaJa B OOIIMN pe3ynbTaT MO KPUTEPUSIM, cHOPMYIMPOBAHHBIM
YYaCTHHUKAaMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI ISl PEIIEHUs B JKU3HEHHBIX M YYEOHBIX CHUTyalUsiX,
OPUEHTHPOBATHCSA B PA3IUYHBIX IMOAXOAAX IPUHATHSA PEIICHUN (MHAMBUAYAJIbHOE,
IPyIHIIOBOE);

CaMOCTOSITENIbHO COCTABJISITH IUIAH, aJTOPUTM pEIICHU 3a7a4d (UM €ro 4acTh),
BBIOMPATh CIOCOO pEIIeHUs € Y4ETOM MMEIONIUXCS PECypCcoOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PELIEHUN C YUETOM
HOBOI MH(pOpMALIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJJIEKT:

BJaJETh CIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTpPOJIA Mpolecca U pe3ylbTaTa
pellIeHrsI MaTeMaTHYeCKOH 3aaun, CAMOMOTHBAILIMU U peIIeKCUH;

MPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEILICHUM 3aJayH,
BHOCUTbH KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAMIEHHBIX
OIIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJibTaTa AEATEIBHOCTH IIOCTABIECHHOM LEIH U
YCIIOBUSIM, OOBSICHATH MPUYUHBI JOCTHXKCHUS WM HEJOCTIKEHUS IIeNd, HaXOAUThb
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;



BbBIpAXXAaTb OMOLWHU IMPH N3YICHHUUN MATCMATHYCCKUX 00BEKTOB U CbaKTOB, JaBaTb
OMOINUMOHAJIBHYIO OLICHKY PCHICHWA 3a1a4u.

HPEAMETHBIE PE3YJIbTATBI
K xoniy oOydenust B 7 kjaacce 00y4yaroUuics MOMYYUT CIEAYIONIME MPEIMETHBIC
pEe3yIbTaTHI:

Ymncsia v BbIYMCJIEHUS

PanmonanbHeie ynca.

[lepexoauTs OT omHOW (QOpPMBI 3amHMcH 4Yucesl K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTHYHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JECATUUHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJIbHBIX UYHCEN, MHOXKECTBA IEJIBIX
yycell, MHOXECTBAa pPAlMOHAJIbHBIX YHCEI IMpPU PELUIEHWH 3aJad, MPOBEICHUU
pacCy IEHUN U TOKA3aTEIbCTB.

[ToHumaTh U OOBSICHATH CMBICIT TTO3UIITMOHHOM 3alUCH HATYPaJIbHOTO YKCIIA.

CpaBHUBATH U YNOPSAI0YNBATH PAllUOHAIIbHBIC YUCIIA.

BeinmonHaTh, coueTas YCTHbIE W MHUCbMEHHBIE TPUEMBI, apuUPMETHUECKUE
JNEUCTBUSL C PALMOHAIBHBIMU YUCIAMH, MCIOJIb30BATh CBOWCTBA YUCEN U MpaBUia
JNEVUCTBUN, MPUEMBI PAllHOHAJIBHBIX BBIYUCIICHUM.

BrInonHATh 1EMCTBUSI CO CTENEHSIMU C HATYPaJIbHBIMU MMOKA3aTEIISIMHU.

HaxoauTh 3HaueHHs] YHUCIOBBIX BBIPAXKEHUN, COJEpPXKAIIUX pallMOHAJIbHbBIC
YyuCcia MU CTENEHH C HaTypalbHBIM IOKa3aTeleM, MNPUMEHSITh pPa3HOOOpa3HbIC
CrOCOOBI ¥ TIPUEMBI BBHIYHMCIICHUSI, COCTABIISTh M OIEHUBATH YMCJIOBBIE BBIPAYKEHUS
MIPH PEIIEHUHU IPAKTUISCKUX 3a7a4 U 33/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB.

OKpyTJIsTh yKciia ¢ 3aJaHHOM TOYHOCTBIO, a TaKXKE MO CMBICIY MPaKTUYECKON
CUTyallid, BBIMOJHATh MPUKUAKY W OLEHKY pe3yjbTaTa BBIYMCICHUH, OIEHKY
3HAYEHUIN YMCIOBBIX BBIPAXKEHUI, B TOM YHCJIE MIPU PEIIEHUU MTPAKTUYECKUX 3a/1a4.

Pemate TekcTOBBIE 3amauM  apuPMETHUECKHUM CIOCOOOM, HCIOIh30BaTh
TaOJUIIBI, CXEMBbI, YUEPTEKH, IPYTUE CPEJCTBA MPEACTABICHUS TaHHBIX MPHU PEIICHUN
3ajad.

Pemath mpakTUKO-OpUEHTUPOBAHHBIC 3aJa4M, CBS3aHHbICE C OTHOIICHUEM
BEJIMYMH, MPONOPIHOHAIBHOCTHIO BEJIIMYMUH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl pelieHus 3a7ady C Y4ETOM OTrPAaHUYEHUH, CBSI3aHHBIX CO CBONCTBaMU
paccMaTpuBaeMbIX 0OBEKTOB.

J1eauMOCTb.

Jloka3pIBaTh U MPUMEHSTH NMPU PEUICHUN 3a]a4 TPU3HAKU IETUMOCTU Ha 2, 4, 8,
5,3,6,9,10, 11, npu3Haku 1eTUMOCTHA CYMMBbI U TPOU3BEACHUS LIEIIbIX YHCEIL.

PacknanpiBaTh HA MHOKHUTENH HaTypaabHbIC YUCIIA.
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CBOOOMHO OMEpUPOBATH MOHATUSIMHU: YETHOE YHCIIO, HEYETHOE YUCIIO, B3AMMHO
MPOCTHIE YUCIIA.

Haxomute Hambonpmmii OOIMI JENUTETh W HAaWUMEHbBIIIEE OO0INee KpaTHOE
YHCEeJI U UCIIOJIB30BATh UX MPU PEIICHUHU 3a]1a4, IPUMEHATH anroputM EBkiua.

OnepupoBath MOHIATUEM OCTAaTKa MO MOJYJIIO, TPUMEHATH CBOMCTBA CPAaBHEHUH
10 MOJIYJIIO.

AJiredpanvecKue BbIPAKEHUs

BripaxkeHus ¢ mepeMeHHbIMH.

Hcnonb3oBaTh asire0pandeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, IIPUMEHSThH €€ B
IpoIiecce OCBOCHHUS YU4eOHOro MaTepuara.

Haxogute 3HaueHusT OYKBEHHBIX BBIPAKCHUN TMpPU 3aJaHHBIX 3HAYEHUAX

MIEPEMEHHBIX.
Hcnionp3oBath MOHSITHE TOXK/1ECTBA, BBIIOJIHITH TOXKIECCTBCHHBIC
peoOpa3oBaHusl BEIPAKCHUH, JOKa3bIBaTh TOXKIECTBA.
MHOro4/1eHBbI.

BoInonHATh npeodpa3oBaHus LEJIOr0 BbIPAKEHHUS B MHOTOWIEH MPUBEICHUEM
MOJ00HBIX ClaraeMbIX, pACKPBITHEM CKOOOK.

BoinonHsATe AelicTBUA (CIOXKEHHE, BBIUUTAHUE, YMHOKEHUE) C OJHOWIEHAMU U
C MHOTOYJIEHAMH, MIPUMEHSTH (POPMYJIBI COKPAIEHHOTO YMHOKEHUS (KBaapar u KyO
CYMMBI, KBaJIpaT U KyO pa3HOCTH, pa3HOCTh KBaJIpaTOB, CyMMa M Pa3HOCTh KyOOB), B
TOM YUCJIE JIS1 YIIPOLIEHUS BBIYNCICHHMN.

OcCylecTBIATh  Pa3JIOKEHUE MHOTOWIEHOB HA MHOXHUTEIA C ITOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOXXMTENS, TPYNIUPOBKH ClaraeMblX, MPUMEHss
(bopMyJIbl COKpPAIIEHHOTO YMHOXKEHUS.

[IpuMeHsaTh peoOpa3oBaHUsl MHOTOUYJIEHOB VISl PEIUEHUs PA3IMYHbIX 3a7a4 U3
MAaTEeMaTUKH, CMEKHBIX NPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonbp30BaTh CBOMCTBA CTENEHEM C HATYPAJIBbHBIMU I[IOKA3aTEIsAMHU IS
peoOpa30BaHUsI BHIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHENHBIE ypaBHEHUS C OJHOM NIEPEMEHHOM, IPUMEHSs IpaBUIIA
IepExXo0/1a OT UCXOJHOTO YPaBHEHUS K PABHOCUIILHOMY eMy. [IpoBepsTh, sIBIseTCS 1
YHUCJIO KOPHEM yPaBHEHHS.

[lonGupats mnpuMepbl Map 4YHCEN, SBISIOUUXCA PEUICHHEM JIMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON IMJIOCKOCTH T'padUK JUHEHHOTO ypaBHEHUS C JBYMS
MEePEMEHHBIMHU, MOJIb3YACh IpaUKOM, IPUBOJUTH PUMEPHI PELICHUS YPABHEHHUS.

Pemats cucTemMbl IByX JIMHEMHBIX YPABHEHHWU C ABYMs IIEPEMEHHBIMHU, B TOM
qrciie rpadudecK.
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CocraBisATh W pemarb JIMHEWHOE YpaBHEHUE WJIM CHCTEMY JIMHEHHBIX
YPaBHEHUH IO YCIOBUIO 33Ja4H, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
34144 MOJyYECHHBIN PE3yJIbTaT.

DOyHKUUHA

Koopaunats! u rpaduxmu.

N300paxaTh HaA KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl, 3alMChIBATh YHCIIOBBIE NMPOMEXKYTKH HA
areOpanvyeckoM si3bIKeE.

OtMmeyaTh B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpJAUHATaM.

OyHKIWY.

Ctpouts rpadvkul JIMHEWHBIX PYHKIUH.

OnuceiBaTh C MOMOIIbIO (YHKUMA U3BECTHBIE 3aBUCUMOCTH  MEXKIY
BEJIMUYMHAMU: CKOpPOCTb, BpPEMs, pACCTOSHHE, LIE€HA, KOJUYECTBO, CTOMMOCTB,
IIPOU3BOJUTENILHOCTD, BpEMS, 00bEM pabOTHI.

Haxonuthb 3HaueHHne PyHKIIMU IO 3HAYECHHIO €€ apryMeHTa.

[lonumate rpadpuyeckuid cnocod NpPEeACTaBICHUS M aHaidu3a HHQPOpMAaIUH,
M3BJIEKATh U MHTEPIPETHPOBATH MHPOPMALIMIO U3 IpaUKOB PEANbHBIX MPOIECCOB U
3aBUCUMOCTEMN.

Ucnonp3oBath cBoOMCTBA (QYHKIUMH [ aHalM3a Tpa@uKOB PpeabHbIX
3aBUCUMOCTENl (Hyau (YHKIHMHM, TPOMEXYTKH 3HAKOMOCTOSHCTBA  (DYHKIIMH,
MPOMEKYTKH BO3pacTaHusi W yObIBaHMS (YHKLUHMHM, HAWOONbIIEe W HaUMEHBIIEe
3HAYCHUS PYHKIUN).

Hcnonp3oBath rpaduku JUisl UCCIEIOBAHUS MPOLECCOB M 3aBUCHMOCTEH, IpU
pEeIIeHNH 3aj1a4 U3 JPYTuX Y4eOHbIX MMPEIMETOB U peabHOM KU3HH.

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHHUKA
- Anreopa, 7 knacce/ Komsarun FHO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
AxknnonepHoe obiectBo «M3aaTensctBo «IIpocBemieHne»
- Anreopa, 8 kinacce/ Komsarun FHO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
AxknnonepHoe obiectBo «M3narensctBo «IIpocBeiieHne»
- Anreopa, 9 knacce/ Komsarun FHO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
AxknnonepHoe obmectBo «M3aaTenscTtBo «IIpocBemienne»

METOINUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA
- Anre6pa. unaktuueckue Marepuainsl. 7 kiacc. TkaueBa M. B., ®énoposa H.E.,
Hlabynun M. H.
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- Anre6pa. dunaktuueckue mMarepuainsl. 8 kiacc. TkaueBa M. B., ®énoposa H.E.,
[ITabynun M. H.

- Anre6pa. Jlunaktudeckue matepuaibl. 9 kiacc. Tkadea M. B., ®&noposa H.E.,
[ITabynun M. H.

- Anre6pa. Metoaudeckue pekomenaaiuu. 7 kinacc. FO.M. Komsarun, M.B. Tkauéga,
H.E. ®&nopoa, M.U. [1laGyHuH.

- Anre6pa. Metoandeckue pekomenaaiuu. 9 kinace. FO.M. Komnsirun, M.B. Tkauésa,
H.E. ®&noposa, M.U. [llaGynun

- Anrebpa 7 wmacc FO.H. Maxkapeiue, H.I'. Munmgiok, K. HemkoB u ap. M.
IIpocsemenue

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETHU
HHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru

https://prosv.ru

https://edsoo.ru/metodicheskie-materialy
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoamuecTBo yacoB JIEKTPOHHbIE
Ne  HaumenoBaHmue pa3aesioB u (undposbie)
n/n TeM NMPOrpaMMbl Beero Kontpoubnbie IIpaktuyeckue  ofpaszopaTesibHbIe
padoThI padoThI pecypcenl
UMCJIA U BBIYMCIIEHU .
1 | PammoHanbHBIE YKCTa 14 1
(moBTOpEHUE)
AJITEBPANYECKHUE
2 | BBIPAXXEHUHS. Breipaxkenus ¢ 15 1
MepEeMEHHBIMU
YPABHEHWSI 1 CUCTEMBI
3 | YPABHEHUMU. Jluneiineie 10 1
ypaBHEHUS
UMCJIA U BBIYUCIIEHU .
4 CreneHb c HaTYpaJbHBIM 7
MoKazarenemM
5 AJITEBPANYECKUE 17 1
BBIPA’KEHUW . MHOTOUIEHBI
AJITEBPANYECKUE
6 | BBIPAXKEHUA. ®opmymsr 23 1
COKpAILEHHOIO YMHOXEHUS
7 UMCJIA 1 BBIYUCIIEHU . 8
JenumocTb
OYHKILMHN. KoopanHatsl u
8 8
rpaduku. OyHKIMH
9 OYHKIIUU. Juneiinas 10 1
byHKIHIS
YPABHEHWSI 1 CUCTEMBI
10  YPABHEHUMU. Cuctemsr 14 1
JINHEWHBIX YPABHEHUI
11 [ToBTOpenwue, o6o0IIeHNE, 6
cucTeMaTH3aIusI 3HaHUN
12 | Peseps 4
OBIIEE KOJIMYECTBO 136 7 0
YACOB IO MPOT'PAMME
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IHOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
KoanyectBo yacos DJIeKTPOHHbIE
Ne udponbie
n/n Tewa ypoxa Bceero KonTposmarie 06;:30(1])3[2:Te.]1b12ble
padoThI pecypen
1 [ToBTOpenue. HatrypanpHble uncna 1
2 [TorTOpenne. OOBIKHOBEHHBIC POOH. 1
3 [ToBTOpenue. OTHOIIEHHS U IPOTIOPLIUU 1
4 [ToBTOpenue. JlecaTuunbie ApodU 1
5 [ToBTOpenwue. ParmionanbHbIe Yricia 1
6 [ToBTOperne. Yucmosas mpsimasi, MOAYJb YHCIIa 1
7 [HoBTOperne. CpaBHEHHE, YIOPSAOUHBAHNUE U apU(hMETHIECKHE TEUCTBUS C 1
panMOHaTIbHBIMU YHCIAMHI
8 [ToBTOpenwue. IIporeHThI, 3aIMCh MPOIIEHTOB B BHIE APOOH U JpOOH B BUIE MTPOILICHTOB 1
9 [ToBTOpenwne. Tpu OCHOBHBIE 331291 HA MPOIEHTHI 1
10 | IloBropeHnue. PemeHne TEKCTOBBIX 3a/1a4 apr(PMETUIECKIM CITIOCOOOM 1
11 [loBropenue. Pemenne 3aad u3 peam:vHoﬁ MPaKTUKH HA YaCTH, IpoOU, IPOLIEHTHI, 1
MPUMEHEHUE OTHOILECHUH M IPOIOPLUII ITPH PELICHUH 3a7a4
12 [ToBropenue. Pemenne 3aad u3 peam:vHoﬁ MPaKTUKH HA YacCTH, IpoOU, MPOLEHTHI, 1
MPUMEHEHNE OTHOILECHUH M IPOIIOPLUII IPH PELICHUH 3a1a4
13 [ToBTrOopenue. PeanbHble 3aBUCHMOCTH; peILICHHE 33124 Ha JIBH)KEHUE, PaOOTy, MOKYIIKH, 1
HaJIOTH
14 | KonrtpomnsHas pabota no reme "PannonanbHble yncna” 1 1
15 | YucnoBbie BEIpaKeHHS 1
16 | YucnoBble BEIpaKEHUS 1
17 | Anrebpandeckue BbIpaKeHUs 1
18 | [IpencraBieHue 3aBUCUMOCTH MEXKAY BETMUYMHAMU B BUIE (HOPMYJIBI 1
19 | [IpencraBieHue 3aBUCUMOCTH MEXKY BETMUMHAMH B BHJIE DOPMYIIBI 1
20  Borumcnenus mo popmynam 1
21 | CpoiicTBa apuMETHUECKUX ICHCTBHIA 1
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KoanuecTBO 4yacoB DJIeKTPOHHBIE

Ne ugposbie

n/n Tema ypoka Bcero Koutpoububie 06;:30(11)31:1Tenb})1ue
padoThbI pecypeb

22 | CpoiicTBa apuMETHUECKUX ACHCTBHIA 1

23 | CpoiicTBa apuMETHUECKUX ACHCTBHIA 1

24 | ToxnaectBo. ToKIECTBEHHBIE ITPEOOPA30BAHUS AIreOPanIeCKUX BhIPAKEHUH 1

25  ToxaectBo. ToxxaecTBEHHBIE MPe0Opa3oBaHusl AlIreOpanueCcKUX BBIPAKCHUN 1

26  ToxapectBo. ToKAECTBEHHBIE PEOOPA30BAHMUS ANTeOPANUECKIX BBIPAKECHUI 1

27 | ]Jloxa3aTeNbCTBO TOXKISCTB 1

28 | Ypok MOBTOPEHHUsS U 000OIIECHUS 3HAHUIA 1

29 | KonTponpHas padora o Teme "AnredpandecKue BRIpaKEHUS " 1 1

30 | YpaBHeHue c omHOI nepemeHHOi. KopeHb ypaBHeHHS 1

31 | PaBHOCWIBHOCTD ypaBHEHMA. UNCIIO KOPHEH TMHEHHOTO YpaBHEHHUS 1

32 | Pemenne ypaBHEHH ¢ OJJHIM HEU3BECTHBIM, CBOJISIINXCS K JIMHEHHBIM 1

33 | Pemenne ypaBHEHUIA ¢ OJJHIM HEU3BECTHBIM, CBOJISIIINXCS K JIMHEHHBIM 1

34  YpaBHeHHE Kak MaTeMaTH4YeCKas MOJAEIb PeaJbHOM CUTyalluu 1

35 Pemienue TeKCTOBBIX 3a/1a4 € MOMOUIBIO JIMHEUHBIX YpaBHEHUM 1

36 | PemieHue TEKCTOBBIX 3aj1a4 C MIOMOIILIO JIMHEHHBIX YPaBHEHUH 1

37 | JluHeliHOE ypaBHEHHUE, COIEPIKAIIICE 3HAK MOTYJIS 1

38  Ypok noBTopeHus: 1 0000IIEeH!s 3HAHUH 1

39 | KontponbHas padora o Teme "JIuHeitHple ypaBHeHUs" 1 1

40 | CremneHb ¢ HATypaJIbHBIM MIOKa3aTeIeM 1

41 | CreneHb ¢ HATypaJIbHBIM MIOKa3aTeIeM 1

42 | CBolicTBa CTENEHH C HATYpAILHBIM MOKa3aTeIeM 1

43 | CgolicTBa CTENCHHU C HATYpPAJIbHBIM ITOKa3aTeIeM 1

44 | CBolicTBa CTENIEHHU C HaTypaJIbHBIM ITOKa3aTeIeM 1

45 | 3amnuch 4ncia B IECATHYHON MO3UIIMOHHON CHCTEME CUUCIICHHUS 1

46 | 3amuch yncna B IECITUYHON MO3MLMOHHON CHUCTEME CUMCIICHHS 1

47 | OpHounensl. OgHOWIEH cTaHAapTHOro Buaa. CTeneHb 0JHOUJICHA 1

48 | YMHOXEHHE OZHOWICHOB 1

49 | YMHOXEHHE OAHOYWICHOB 1
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KoanuecTBO 4yacoB DJIeKTPOHHBIE
Ne u(poBbie
n/n Tema ypoka Bcero Koutpoububie 06;:30(11)31:1Tenb})1ue
padoThbI pecypeb
50 | Muorourensl. MHOrowIeH cranaapTHoro Buaa. CTerneHb MHOTOWICHA 1
51 | IlpuBeneHne MOAOOHBIX WICHOB 1
52  CnoxeHHe ¥ BEIYUTAHUE MHOTOWICHOB 1
53  CrnoxeHue ¥ BEBIYUTAHUE MHOTOWICHOB 1
54  YMHOXEHHE MHOTOYJICHA Ha OJHOWICH 1
55  YMHOXEHHE MHOTOYJICHA Ha OJIHOWICH 1
56 | YMHOXeHHE MHOTOYJICHA HA MHOTOWICH 1
57 | YMHOXeHHe MHOTO4YICHa HA MHOTOYJICH 1
58 | JleneHne MHOTOYIICHOB Ha OJJHOWICH 1
59 | JleneHne MHOTOYIICHOB Ha OJHOWICH 1
60 | I[IpeoOpazoBaHMeE 1IETOTO BBIPAKEHUS B MHOTOWICH 1
61 | KopHu MHOTOUIEHA 1
62 | Ypok moBTOpEHHUs U 0000IIECHUS 3HAHUIA 1
63 | KontposbHas padora 1o TemaMm "CTeneHb ¢ HaTypalibHbIM MoKkaszareneM", "MHorowieHsr" 1 1
64 | Pa3znoxxeHHe MHOTOWIEHOB Ha MHOKUTEIN. BeIHECceHHE 00IIEro MHOKHUTENS 3a CKOOKH 1
65  Pa3nokeHne MHOTOWIEHOB Ha MHOXHTENU. BeiHeceHe 0011Iero MHOKHUTEISI 32 CKOOKH 1
66 | PaszmoskeHMe MHOTOYICHOB HAa MHOXKHTENH. BbIHECEHHE 00IIero MHOXKHTES 32 CKOOKH 1
67  Pa3noxeHne MHOrOWIEHOB Ha MHOXHUTENH. CIOCOO IrpyIIUPOBKH 1
68  PasnokeHne MHOrOWwIEHOB Ha MHOXHUTENH. CIOCO0 IrpyIIUPOBKH 1
69  Pa3nokeHne MHOrOWIEHOB Ha MHOXKHUTENU. CIOCO0 IrpyIIUPOBKH 1
70  ®opMyIbl COKpaIIeHHOTO YMHOKEHUsI. Pa3HOCTh KBapaTOB IBYX BBIPAKEHHN 1
71 | ®opMmyJsbl COKpAIIEHHOTO YMHOXKEHHsI. PAa3HOCTh KBaJIpaToOB IBYX BBIPAXKEHHI 1
72  Tlpou3sBeneHue pa3HOCTH U CyMMBI JIBYX BBIpa)KEHHUIA 1
73  TIpou3sBeneHue pa3HOCTH U CyMMBI JIBYX BBIpa)KEHHIA 1
74  CymMma u pa3HOCTb KyOOB JIBYX BBIP@KCHUH 1
75 HpOI/BBe,Z[efII/Ie Pa3HOCTH CYMMBI IBYX BBIPQXKCHUH, CyMMa U Pa3HOCTh KyOOB JIBYX 1
BBIPAYKCHHIA
76 | KBampar cyMMBI B KBaJIpaT Pa3HOCTH JIBYX BBIpaXKCHHUN 1
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KoanuecTBO 4yacoB DJIeKTPOHHBIE

Ne ugposbie
n/n Tema ypoka Bcero Koutpoububie 06;:30(11)31:1Tenb})1ue
padoThbI pecypeb
77 | KBampar cyMMBI B KBaJIpaT pa3HOCTH JIBYX BBIpaXKeHHUH 1
78  Ksampar cyMMBI B KBapaT Pa3HOCTH JIBYX BBIPAIKCHUH 1
79  Ky0 cyMMbI ¥ Ky0 pa3HOCTH JIBYX BBIPOKCHHN 1
80  IIpuMeHeHHME HECKOJIBKUX CIOCOOOB PAa3I0KEHUSI MHOTOWIEHA HA MHOKUTEIH 1
81  IIpuMeHeHHME HECKOJIBKUX CIOCOOOB Pa3IOkKEHUSI MHOTOWIEHA HA MHOKUTEIIH 1
82  IIpuMeHeHHE HECKOJIBKUX CIOCOOOB PA3NIOAKECHUSI MHOTOWICHA HA MHOKUTEIIH 1
83  IIpuMeHeHHE HECKOJIBKUX CIIOCOOO0B PA30kKEHUSI MHOTOWIEHA HA MHOKUTEIH 1
84 | [IpumeHeHUe HECKOIBKUX CIOCOOOB Pa3ioKEHUSI MHOTOWIEHA Ha MHOXHUTEITH 1
85 | Ypoxk moBTOpeHus U 0000IIECHNUS 3HAHHHA 1
86 | KontponpHas padora no Teme "PopMyITbl COKPAIIEHHOTO YMHOKEHUS" 1 1
87 | HemumocTts nenbix uyncenr. CBOMCTBA JEIUMOCTH 1
88 | IIpocTsie u cocTaBHBIe yncna. YETHBIE 1 HEYETHBIC YHCITA 1
89 | I[lpusnHaku nenmmoctu Ha 2,4, 8,5,3,6,9, 10, 11 1
90  IIpu3HaKkH AETMMOCTH CYMMBI M IPOHM3BECHHUS IISTBIX YHCEII TIPU PEIICHUHN 33184 1
91  HauGonpiumii 00U AETUTENb U HAUMEHBIIIEE 001Iee KPATHOE JABYX YHCEI 1
92 | B3zauMHO MPOCThIC YKCIIA 1
93 | AmroputMm EBximpaa. JleneHue ¢ ocTaTKOM 1
94  CpaBHeHus LEJBIX YHCE IO MOAYJIIO HATYPAJIIBHOTO YUCIIa 1
95 | KoopawHara TOYKH Ha TIPSIMOit 1
96 | YuncnoBble MPOMEXKYTKA 1
97  UmcnoBsle IpoMexXyTKH. PaccTosiHue MEXTy ABYMsI TOUKAMH KOOPJIMHATHOU TPSIMOH 1
98 [IpsimoyroneHas cucreMa KoopanHaT. Adcuucca 1 OpuHaTa TOYKH Ha KOOPIMHATHOM 1
IJIOCKOCTH
99 [IpsimoyronpHas cucreMa KoopanHaT. Adcuucca 1 OpIuHaTa TOYKHA Ha KOOPIMHATHOM 1
IJIOCKOCTH
100 [onstne ¢pynkunu. CriocoOsl 3aganus QyHKIuH. O0NacTb ONpeneeH!sl i MHOKECTBO 1
3Ha4YeHui QyHKIMU
101 | I'paduk pynkumu. [Ipumepst rpadukoB, 3a1aHHEIX (HOPMYTaMH 1
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KoanuecTBO 4yacoB DJIeKTPOHHBIE

Ne ugposbie
n/n Tema ypoka Bcero Koutpoububie 06;:30(11)31:1Tenb})1ue
padoThbI pecypeb
102 | Urenue rpauKOB peabHbIX 3aBUCHMOCTECH 1
103 | ®yukuums y=KX u e€ rpaduk 1
104 | Oyukuums y=KX u e€ rpaduk 1
105  Jluneiinas QyHKIMA U ee Tpaduk 1
106  Jluneiinas QyHKIMA U ee Tpaduk 1
107 TI'paduk pyHKIHMU Yy =| X | 1
108 TI'paduk pyHkuMuy =| X | 1
109 | Kycouno-3amanHble GyHKIIUN 1
110 | Kycouno-3amaHHble GyHKIUN 1
111 | Ypok noBTOpeHUs ¥ 000OIICHNsT 3HAHUI 1
112 | KonTtponpHas padota mo teme "JInneliHas QyHkuus u e€ rpaduk” 1 1
113 | YpaBHenwue ¢ nByms nepeMeHHbIMU. CHCTEMBI ypaBHEHUI 1
114  Peuienue cucTeM JHHEHHBIX YpaBHEHHI C IByMs IEPEMEHHBIMH METOJIOM TOJICTAHOBKH 1
115 | Pemenue cucteM JUHEHHBIX YPaBHEHHI C IBYMS IEpEMEHHBIMU METOIOM IOACTaHOBKHU 1
116  PemieHue cucTeM JHHEHHBIX YpaBHEHHI C TBYMS IEPEMEHHBIMH METOJOM CII0KEHHSI 1
117 | Pemenue cuctem JTUHEHHBIX YPaBHEHHU C IBYMS IIEPEMEHHBIMU METO/I0OM CIIOKEHHS 1
118  Pemenue cucteM JUHEHHBIX YPaBHEHHUN C IBYMs IIEPEMEHHBIMH METOZOM CIIOXKEHUS 1
119 | I'paduueckuii MeTO PEUICHHS CUCTEMBI JIMHEHHBIX YPaBHEHUH C IByMsI TIEPEMEHHBIMH 1
120 | I'padpuueckuii MeTON pEeNICHHS CUCTEMBI JIMHEHHBIX YPAaBHEHUH C IByMsI TIEPEMEHHBIMH 1
191 Cuctema ByX JIMHEHHBIX YPaBHEHUH C ABYMSI IEPEMEHHBIMH KaK MOJIEIIb peaibHOM 1
CUTYyalluu
122  Pemenue 33124 ¢ TOMOIIBIO CUCTEM YPaBHEHHUI 1
123  Pemenue 33124 ¢ TOMOIIBIO CUCTEM YPaBHEHHI 1
124 | Pemienue 3a/1a4 ¢ OMOIIBIO CUCTEM YpaBHEHUH 1
125 | Ypok noBTopeHust u 0000IIeHUs 3HAHUI 1
126  KonrpousbHas pabora 1o teme "CucTeMbl IMHEHHBIX YpaBHEHUH" 1 1
197 [MoBTopenwue u o6odIIeHNE. Bripaskenus ¢ nepeMeHHbIMH. CTelleHb ¢ HaTypallbHbIM 1

IIOKa3aTeJIEM
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KoanuecTBO 4yacoB DJIeKTPOHHBIE

I‘D‘f] Tema ypoka Beero KonTpoabHbie 06;::)(11;1;22;:251 e
padoThbI pecypeb
128 [ToBTOpenue n 0606menre. OTHOUWICHB 1 MHOTOWIEHBI. T0XIeCTBEHHBIE 1
npeoOpa3oBaHus ANre0pandecKuX BhIpasKeHUN
129  Tloropenue u 0600meHne. PopMynbl COKPAIIEHHOTO YMHOKEHHS 1
130 | IToBTOpenue u 00o00IICHHE. Y paBHECHHUS 1
131  Tloropenue u o6o0meHue. Jlunelinas GyHKus 1 e€ cBoiicTBa 1
132 [ToBTOpenue u 06o6meHne. Pemenne cucteM THHEWHBIX YPaBHEHHUN C TBYMS 1
MepeMEeHHBIMH
133 | Peseps 1
134 | Peseps 1
135 | Peseps 1
136 | Peseps 1
OBILIEE KOJIUYECTBO YACOB IO NIPOT'PAMME 136 7
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