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IHOACHHUTEJIBHAA 3AIIMCKA

Anrebpa sABIsSETCS OJHUM U3 OMNOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHMs: OHAa O0eCeunBaeT U3yYeHHE APYTUX AUCLUUIUIMH, KaK €CTeCTBEHHO-
HAy4YHOTO, TaK M TYMAaHUTAPHOTO IIMKIIOB, €€ OCBOCHHE HEOO0XOaUMO s
NIPOJOJKEHUs 00pa30BaHUs M B MMOBCEAHEBHOMN KU3HU. Pa3BuTHE Yy 00yUaronmxcs
HAYYHBIX TIPEJCTABICHUHA O TMPOUCXOXKACHUH W CYIIHOCTH alredpanvecKux
a0cTpakiuii, cnoco0e OTpakKeHHsI MaTEMAaTUYECKONM HAYKOW SIBJIEHUH U IPOLECCOB
B NpUpPOJE U OOIIeCTBE, POJU MaTEeMaTHUYECKOIO0 MOJECIUPOBAHHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX JJIs aJaNnTallid B COBPEMEHHOM IU(POBOM
oOmectBe. M3yuenue anreOpbl o0OecreyMBaeT pa3BUTHE YMEHHsI HAOIIOJaTh,
CpaBHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHUSL M BBIBOJBI,
dbopmynupoBath yrBepxkAeHUS. OCBOECHUE Kypca alireOpbl 00eCTeurnBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYYarolIMXCsi: OHMU HWCIHONB3YIOT JACIyKTUBHBIE U
WHIYKTUBHBIE PacCyXJeHus, 0000IIeHNe 1 KOHKPETU3aINio, abcTparnpoBaHue u
ananoruto. OOyuenume  anrebpe  TpenanonaraeT  3HAYUTENBHBIA  O0BEM
CaMOCTOSTENIbHON  JEATENBHOCTH OO0YyYaloIIMUXCs, IMOITOMY CaMOCTOSITEIIbHOE
pelIeHre 3aa4 SBISETCS pealn3alieil 1esTeIbHOCTHOTO MPUHIINITA 00YICHUS.

B cTpykType mporpammsl yaeOHOTO Kypca «Anredpay At OCHOBHOTO 00IIIETo
o0pa3oBaHMsl OCHOBHOE MECTO 3aHHMMAIOT COJEPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna W BBIUUCIHCHUS», «ANreOpanueckue BBIPAKEHUS», «YpaBHEHUA U
HepaBeHCTBa», «Dyukuumy. Kaxnmas w3 3TUX colepKaTelbHO-METOIUYECKUX
JIMHUM pa3BUBACTCS HA MPOTSKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOJECHUCTBY C
ApYyTMMH €ro JHHUAMH. B Xome wu3yueHuss ydeOHOro Kypca oOydaromuMmcs
IPUXOJIUTCS JIOTHUECKH PacCy>KIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3blK. B CBsI3M ¢ 3TUM B mporpaMmy ydeOHOro kypca «AmnreOpa» BKIIOUEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, TMpPEACTaBICHHbIE BO BCEX OCHOBHBIX paszfenax
MaTeMaTU4eCKOro o0pa3oBaHusl U CHOCOOCTBYIOIIUE OBJIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro s3bika. Coaep)kaTenbHOH U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anrebdpa» SBISETCA €ro
WHTETPUPOBAHHBIN XapaKTep.

Copepxanne nuHMM «YucCia W BBIYUCICHUS» CIY)KUT OCHOBOW MJIs
JabHEHIIIeT0 U3Y4YeHHUs] MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHUIO Yy OOYYarOIIMXCS
JIOTHYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpPUTMaMU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATHS O YMCIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
CBS3aHO C pAINMOHAIBHBIMH M HpPpaIOHATBHBIMU YHCIaMHU, (HOPMHUPOBAHHUEM



NPEACTABICHUN O JEHCTBUTEIBHOM YUCIIE. 3aBEPIICHUE OCBOCHHUS YMCIOBOU JTMHUU
OTHECEHO K CpeHEMY 0011eMy 00pa30BaHHUIO.

CopnepxaHue IByX anreOpandecKkux JIMHUN — « AJITeOpanyecKue BhIPAKCHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIMOCOOCTBYET (DOPMUPOBAHUIO Yy OOYHAIOUIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOJAMMOTro /i pelieHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o01rero oOpa3oBaHus y4eOHBIM MaTepuan TPyHIUPYETCS BOKPYT PalMOHATBHBIX
BbIpaKEHUN. AnreOpa JEMOHCTPUPYET 3HAUYCHHE MATEMAaTHKU Kak sI3bIKa s
MOCTPOCHUSI MaTEeMaTUYECKUX MOJEIEeH, ONUCAaHHUS TMPOLECCOB U  SBJICHUU
peanbHOTO MUpa. B 3amaun o0ydyeHus anreOpe BXOAST TakKKe adbHEHIIee pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHUS, HEOOXOJIMMOT0, B YaCTHOCTH, ISl OCBOEHHUS Kypca
uHQOpMATHKKA, ¥  OBJIAJICHUE HAaBbIKAMM  JICIYKTHUBHBIX  PaCCyXICHUHU.
[IpeobpazoBanre CUMBOJBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUS,
CIIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue GyHKIHOHATHHO-TPAPUIECKON TMHUM HAIIEJICHO Ha MOJy4YeHUE
oOy4JaronMMucs 3HaHU 0 (PYHKIMSAX Kak Ba)KHEHIIEH MareMaTHuecKol MOojenu
JUISl OTIMCAaHUsSI U UCCJIeI0BaHUsI PA3HOOOPA3HBIX MPOIECCOB U SIBICHUM B MPUPOJIC
u obOmectBe. M3yueHne marepmana CIOCOOCTBYET PA3BUTHIO Y OOYyYaOIIUXCS
YMEHHSI UCIIOIb30BaTh PA3IMUHbIE BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIC, CHUMBOJHUYECKHE, Tpaduueckue, BHOCUT BKJIal B (HOpMHpPOBAHHE
NpEACTaBICHUM O POJIM MATEMATHUKHU B PA3BUTHUU IUBUIIN3AIMHU U KYJIbTYPBHI.

CornacHo ydeOHOMY IUlaHy B 7-9 kjaccax H3ydaeTcsi y4eOHBIM Kypc
«AnreOpa», KOTOPBIM BKIIOYAECT CIEAYIONIME OCHOBHBIC Pa3/eNibl COACPKAHUS:
«Yucna ¥ BBUHUCICHUS», «ANreOpanueckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKIIUM.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautcs B 7 kiacce — 136 yaca (4
yaca B HEJICIIIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECSITHYHBIE, MEPEXO OT OJHOM (HOpPMBI 3amucu
apobeit k apyroil. IloHsaTHe panMOHAIBHOTO 4YHCJA, 3alkCh, CpPaBHCHHE,
yHOPSA0UMBAHUE  PALMOHAIBHBIX  4Yuced. Apudmernuyeckue JEHCTBUSA C
palMOHAIBHBIMYA YHMCiIamMu. PemieHue 3agad U3 peajbHOM MPAKTUKHA HA YacTH, HA
TpoOu.

CreneHb C HaTypaJbHbIM IIOKa3aTeJEeM: OIpeAeNIeHHe, Npeodpa3oBaHueE
BBIpQXXEHHUI Ha OCHOBE OIpeNeIeHHMs], 3aUCh 0oNbIIMX yncen. [IponenTsl, 3anuck
IPOLEHTOB B BHUJE ApOoOU U ApoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33Jaud Ha
IIPOLIEHTHI, PEIIEHUE 3a7a4 U3 PEATbHON TPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JIEIMMOCTH, pA3jJ0KEHHE HA  MHOXHUTEIU
HATypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4YHciIe T@psMas u  oOpaTHas
IIPONOPLMOHAIBHOCTH.

Auire0OpanvecKue BhIPpaKeHU

[IepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKEHUA C NEPEMEHHOU. JlomycTuMBIe
3Ha4YeHUs NepeMeHHbIX. [IpeacraBnenne 3aBUCUMOCTH MEXKY BEJIMYMHAMU B BUJIE
(dopmyiibl. Beruncnenus no gpopmynam. [lpeodpazoBanue OyKBEHHBIX BbIpaXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, TpaBWiIa MpPeoOpa3oBaHUs CyMM U
POU3BEIAECHUM, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX ClaraeMblX.

CBolicTBa CTENEHH C HATYPAJIBHBIM ITOKA3aTEJIEM.

OpnHounensl 1 MHOrowieHsl. CreneHp MHorouneHa. Cio)keHue, BbIYUTaHUE,
YMHOKEHHE MHOTOWICHOB. POpPMYJIbI COKPAIEHHOTO YMHOXEHUS: KBaAPaT CyMMBbI
Y KBajapar pazHocTth. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOIMO4JIEHOB Ha
MHOXHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, INpaBuja NpeoOpa3oBaHUS YypaBHEHUS,
PAaBHOCHJIBHOCTh YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YUCIO KOPHEH JIMHEWHOTO
YpaBHEHUS, PELICHNE JIMHENHBIX ypaBHEHUH. COCTaBlIEHHE YPAaBHEHUM 110 YCIOBHUIO
3a7a4yu. Penienre TeKCTOBBIX 3a/1a4 € IOMOILBIO YPaBHEHUM.

JIuneliHOEe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JMHENHBIX ypPaBHEHUU C JBYMs II€peMEHHbIMU. PemeHune cucreM ypaBHEHHM
croco0oM MoACTaHOBKU. [IprMephl penieHust TEKCTOBBIX 33]1a4 ¢ IOMOLIBIO CUCTEM
YPaBHCHUM.

DOyHKIMHA



Koopannara Toukn Ha npsMoi. YucnoBbele npoMexyTKU. PaccTosHue mexay
JIBYMsI TOUKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyroJsibHas cuctema koopauHar, ocu Ox u Oy. Abcuucca U opJiUHATa
TOYKH Ha KOOPAMHATHOMU MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [Tonstue dynkmuu. I'padux GyHkmmm.
CaoiictBa (pyukiuit. Jluneitnas ¢ynkuus, e€ rpaguk. I'paduk dynkmum y = |x|.
I'paduueckoe penieHne JIMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YpaBHEHHIA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA [POI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4YHOCTHBIE pe3yJbTaThl OCBOCHMSI IpOrpaMMbl Yy4yeOHOro Kypca
«Anre0Opa» XapaKTepU3yOTCs:

1) maTpuoTHyeckoe BOCIMTAHME:

IPOSIBJIEHHEM MHTEpeca K TMPOLUIOMY M HACTOSLIEMY POCCHUHCKOU
MAaT€MaTUKH{, LEHHOCTHbIM OTHOLIEHMEM K  JIOCTHKEHHMSIM  POCCHUMCKHMX
MaT€MaTUKOB U POCCUMCKOW MAaTeMaTU4YECKOW WIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUH B IPYIUX HayKax U NPUKIAAHBIX chepax;

2) rpakIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakJIaHUHA U PEAM3alUU €TI0
npaB, IMpPEJICTaBICHHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp IpaKIaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO ATUUECKHUX MPOOJIEM, CBSA3aHHBIX
C MPAaKTUYECKHUM IIPUMEHEHUEM JIOCTVIKEHHM HAyKH, OCO3HAaHUEM BaXHOCTHU
MOPAJIbHO-3TUYECKUX IPUHLHUIIOB B IESTEILHOCTH YYEHOTO;

3) TpyaoBOe BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE Y4YacTHE€ B PpEIICHWH NPAKTUYECKUX 3aaad
MaTeMaTU4YECKOW HAIpPaBICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOIO
o0pa3oBaHMs Ha MPOTSHKEHUM BCEH KM3HU I YCHEHNTHOW MpOo(ecCHOHAIbHON
NEATENbHOCTH U PAa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXICHUN, YMEHHIO BHJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpHEHTaUMel B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl dYeloBeYeCKOn
NEATENBHOCTH, JTANOB €€ pa3sBUTUSA U 3HAYMMOCTH JJI1 Pa3BUTHUS LMBUIIU3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKH U MATEMaTUYECKOW KyJIbTYypOW KaK CPEACTBOM
NO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUINMMHU HABBIKAMHA HCCIIEIOBATENBCKON
NEeATEIIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMHupoBaHHE KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpEcax CBOErO
3I0pOBbS, BEJAEHUA  370pOBOro  oOpa3a JKM3HU  (30pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTIbIXa, perynsapHas Qusndeckas
AKTUBHOCTB ), CQOPMHUPOBAHHOCTHIO HaBbIKa pedICKCUH, MPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHUEHTALIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00J1aCTH COXPAaHHOCTH OKPY KAIOIIIEeH cpe/ibl, INTAHUPOBAHMS MIOCTYIIKOB M OLICHKU
WX BO3MOXXHBIX MOCJICJICTBUH ISl OKPYIKAIOIICH Cpejibl, 0CO3HAHUEM TJI00aTBLHOTO
XapakTepa IKOJOTMUECKUX MPoOJIeM U MMyTeH X perieHus;

8) agpanranusa K M3MEHAKINUMCH YCJIOBHAM COUHMAJBHON U NMPHUPOIHOU
cpenabl:

FOTOBHOCTBIO K JCUCTBUAM B YCIOBHUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO NESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy NPYTHX JIOJIeH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOJUMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHHUSAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEMbIC pelIeHUus] U JeHCTBUS, (OPMYJIUpPOBATh U OIEHHUBATh PHUCKU U

NOCJIeICTBUSA, (OPMUPOBATH OIBIT.
METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jijoruyeckue AeiicTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBECHHBIC MMPU3HAKH MAaTEeMaTHYCCKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATHAMH, (HOPMYIHUPOBATH
OTpeNie/ICHUs]  TMOHATUN, YCTAHABIIMBATh CYIIECTBEHHBIA  MPHU3HAK
KJaccu(uKaIy, OCHOBAaHUS JUIsl OOOOIIECHUS M CPAaBHEHUS, KPUTECPUU
IPOBOIMMOTO aHAIIN3A;

e BOCHpPHHHMMATh, (OPMYJIUPOBATH M  TPEOOPA3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AWHUYHBIC, YaCTHBIE W 0OIIue,
YCIIOBHEIE;



BBISIBIISITh ~ MAaT€MAaTHMYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTUBOpeYrsi B (aKkTaxX, JaHHBIX, HAONIOJCHUAX W YTBEPKICHUSX,
npeaiaraTh KpUTEPUH JJIS BBISIBJICHHUS 3aKOHOMEPHOCTEH U TPOTHBOPEYHH;
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHHM, YMO3aKIIFOUCHH 110 aHAJIOTUH;
pa3bupath JI0Ka3aTeIbCTBA MATEMAaTHICCKUX YTBEPKIACHUH (IIPSAMBIC U OT
IPOTHUBHOT0), MPOBOJHWTH CAMOCTOSTEILHO HECJOXKHBIE JT0Ka3aTelIbCTBa
MaTeMaTH4eCKuX (aKTOB, BBICTPAWBATh APTYMEHTAIUIO, TPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Ccroco0 perieHus yuyeOHOM 3ajaun (CpaBHUBATh HECKOJIBKO
BAPHAHTOB pEIICHHS, BBIOMPATh Hawboyiee MOAXOASIMUNA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble ucciiegoBaTe/IbCKHeE AeiiCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dbopMyaupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mnpodiemy,
CaMOCTOSTENIbHO YCTaHaBIMBaTh KMCKOMOE U JaHHOE, (POpMHUPOBATH
THIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

IPOBOJNUTH 1O CaMOCTOSITENIBHO COCTABICHHOMY IUIaHY HECIOXHBIN
HKCIEPUMEHT, HEOOJIBbIIIOE UCCIIEIOBAaHUE IO YCTAaHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOO0i;
CaMOCTOSTENEHO (hOpMyITHpPOBaTH 0OOOIIECHUS U BBIBOJBI 1O pe3yIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHUS, OLIEHMBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IpoOIlecca, a TakKe BBIIBUTATH
MPEANOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTH HWH(OpMALUH, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHHs 3a/1a4U;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
UH(GOPMALMIO Pa3IMYHBIX BUAOB U (POPM IIPECTaBICHMUS;

BbIOMpaTh (opMy TMpeACTaBiICHUS HH(POpMAUMU U HWLIIOCTPUPOBATH
pemaeMble 3a7a4d CXEMaMH, auarpaMMamMi, WHOW Tpadukod H uX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OPMALMKM MO KPUTEPUSIM, MPEII0KECHHBIM
yUHUTENEM WIN CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHBbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

BOCIIPUHUMATH U (POPMYIHPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBHIIMHU
U [eJIIMH OOIIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOAY PEIICHUS
3a/71a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3yiIbTaT;

B X0/ 00CY>KJIeHHUsI 3a]1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TEMBI,
POOJIEMBI, peraeMon 3a1a4u, BEICKA3bIBaTh UCH, HAIICIICHHBIC HA TIOUCK
pEIIeHMs, COIMOCTAaBISATh CBOM CYXICHUS C CYXKIACHHSIMHU JAPYTHX
YYaCTHUKOB JHWajora, oOHapyXMBaTh pa3jIM4Me W CXOJACTBO IO3HIIMH, B
KOpPPEKTHOU popMe popMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
NpEeACTaBIATh  PE3yJbTaThl  pEIIeHHMs  3a7adyd,  OSKCIEPUMEHTA,
WCCJICIOBAHMSI, TIPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh JOPMAT BHICTYIUICHUS
¢ yu€ToM 3aj1a4 NMPE3CHTAIMH U OCOOCHHOCTEN ayIUTOPHH;

MMOHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW U WHIUBHIYyaTbHON
paboThI NpHU pelIeHUH YIYEOHBIX MAaTEMAaTUYECKUX 3a/1a4;

MPUHUMATH 1€ COBMECTHOM AESATEIBHOCTH, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM pabOThI, pacmpenenarTb BHUAbI pabOT, IOrOBapUBATHCH,
00CYKJIaTh TIPOIIECC U Pe3yabTaT pabOThI, 0000IIaTh MHEHHSI HECKOJIBKHUX
JIIOJICH;

y4acTBOBaTh B TPyNmnoBbIX (opmax paboTsl (0OCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BBIMTOTHATH CBOIO 4acTh PaOOTHI
U KOOPJAMHHPOBATH CBOM JCHCTBUSA C JPYTrUMHU YICHAMH KOMAaH/IBI,
OIICHMBAaTh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT IO KPUTEPHSIM,
c(hopMyIMPOBaHHBIM YYaCTHUKAMU B3aUMOICHCTBUS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIC 1eiiCTBUA
Camoopranuszanus:

CaMOCTOATENIBHO COCTAaBIATh IUIAH, AJITOPUTM PELICHHs 3a1adu (WU €ro
4acTb), BbIOMpaTh CHOCOO pEIIeHHs C YYETOM HMMEIOIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBaTb M KOPPEKTUPOBAThH
BapUaHThI pEUIEHUI C Y4ETOM HOBOW MH(OpMALUK.

CaMOKOHTpOJIL, AMOIHUOHAJIBHBbIN HHTEJLJIEKT:

BJIAJIETh CIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS IpOIlecca U pe3yibTaTa
peleHns: MaTEMaTUYECKOM 3a/1auu;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTh MPU PEIICHUH 3aa4H,
BHOCHUTh KOPPEKTHUBBI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaAWJICHHBIX OMIMOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBUE PE3yJbTaTa AEATEIbHOCTU MOCTABICHHOW LIENU
U YCIIOBUSIM, OOBSICHITh MPUYUHBI JOCTHKCHUS WIIM HEIOCTHIXKECHUS 1IEJIH,
HaXOJUTh OIMIUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

NNPEAMETHBIE PE3YJIBTATBI



K xoniy oOydenuss B 7 KJjacce OOy4aroUuMiCs TMOMYYUT CIEAYIOIINE
IpEeIMETHBIE PE3YyJIbTATHI:

Yuciia 1 BBIYUCTICHUSA

BrimonHsATE, codyeTass yCTHBIE W THUCHMEHHBIE TPUEMBI, apuPMETHICCKUC
JIEHUCTBUSA C PAIlMOHAILHBIMU YUCIIAMH.

Haxonuth 3Ha4YeHUsT YUCIOBBIX BBIPpAXXKEHHUH, MPUMEHSITh Pa3HOOOpa3HbIC
CrocoObl M MPUEMBI BBIUYMCICHUSI 3HAUEHUN APOOHBIX BBIPAXKEHUM, COACPKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIC TPOOH.

[lepexonuTe OT OnHOM (POPMBI 3amUCU YKCeN K Apyrod (mpeoOpa3oBBIBATH
JECATUYHYIO TPOOH B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B O€CKOHEYHYIO JCCATUYHYIO IPOOH).

CpaBHUBATH U YNOPSI0YMBATH PAIMOHAJILHBIC YUCTIA.

OKpyrisaTe yucna.

BrIMONMHATE IPUKUIKY U OLIEHKY pe3yJibTaTa BIYUCICHUH, OIICHKY 3HAYCHUN
YUCJIOBBIX BBIPAXKEHUHN. BBIMOTHATH JCHCTBUS CO CTENEHSIMH C HATypaJbHBIMU
MOKa3aTeAMH.

[IpuMeHsTh IPU3HAKU JETUMOCTH, Pa3IOKEHNE Ha MHOXKUTENIU HAaTypPalbHbIX
YHCEJL.

PemaTte mpakTUKO-OPHMEHTHPOBAHHBIE 3a]a4M, CBSI3AHHBIE C OTHOIIECHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a7ad ¢ y4ETOM OTPAaHMYCHHH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHH s

Hcnonp3oBath anredpandeckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHATDH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxonuth 3HaueHWss OYKBEHHBIX BBIPAKCHUN TIPU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BrimonasaTh peoOpa3oBaHus 1EI0T0 BRIPAKEHUSI B MHOTOWICH MTPUBEICHUEM
M0JIOOHBIX CJIAraéMbIX, PACKPBITHEM CKOOOK.

BbInonHAT, yMHOXKEHHME OJIHOWJIEHa Ha MHOTOWIEH M MHOrowwileHa Ha
MHOT'OYJIEH, TPUMEHSITh (hOPMYJIbI KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcyuiecTBIATh Pa30KEHUE MHOTOWICHOB HAa MHOXHUTEIM C MOMOUIBIO
BBIHECEHUS 32 CKOOKHM OOIIET0 MHOXKHUTEJS, TPYIIIUPOBKH CIaraeMbIX, IPUMEHEHUS
bopMyI1 COKpaIIEHHOTO YMHOKEHUS.

[IpumensTs npeoOpa3oBaHUsT MHOTOWICHOB JJISl PEIICHUS PAa3IUYHBIX 3a7a4
U3 MaTEMaTUKH, CMEKHBIX TIPEAMETOB, U3 PEeabHON MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEHW C HATypajJbHBIMU IOKa3aTEIsIMHU JUIs
npeoOpa3oBaHUs BRIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA



PemaTtp nuHENHBIE YypaBHEHHUS C OJHOW NEPEMEHHOM, NMPUMEHAS IIpaBUia
Nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIbHOMY emy. [IpoBepsATh, sABIsIETCS
JIM YUCJIO KOPHEM YPAaBHEHUS.

[IpumensaTh rpaduueckrie METOIbl IPU PELICHUH JIMHEHHBIX YPABHEHUN U HX
CUCTEM.

[TogOupaTe npuMepbl Map 4YUCEN, SBISIIONIUXCS PEHICHUEM JHUHEHHOTO
YPaBHEHHUS C ABYyMS IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHOM MJIOCKOCTH rpauK TMHEHHOTO YpaBHEHUS C ABYMS
NEePEMEHHBIMH, MOJIb3YACh IPpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemate cuctemsl 1ByX JMHEHHBIX YPaBHEHUN C ABYMs IIEPEMEHHBIMH, B TOM
quclie rpaguuecku.

CocraBnsaTe M pewmiaTh JIMHEMHOE YPAaBHEHUE WM CUCTEMY JIMHEHMHBIX
YPaBHEHHMU MO YCIOBUIO 3a7a4, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NOJIyYeHHBIN PE3YJIbTaT.

DyHKIMHA

N300paxath Ha KOOPAMHATHOM MPSMON TOUKH, COOTBETCTBYIOIINE 3a1aHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEXKYTKH Ha
anre0pandecKoM sI3bIKe.

OTtMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 3a/JlaHHBIM KOOpJMHATaM,
CTpOUTh rpaduku TMHEHHBIX QyHKIHH. CTpouTh rpaduk GyHKINHA Yy = |X|.

OnuckiBaTh C MOMONIbIO (YHKIMA H3BECTHbIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LEHA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOAUTENHHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYSHHIO €€ apryMeHTa.

[Tonumates rpaduyeckuii cnoco® MpeACTaBiICHUS W aHaiW3a WH(OpMaIuu,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB pealbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenuss B 8 kiacce oOydarommuiics MOJY4YHUT CJEAYIOLIHE
IIPEAMETHBIE PE3YJIbTATHI:

Yucna 1 BBIYMCICHUA

Hcnonp30BaTh HaydaJabHBIE IPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YUCEeN JUIsl CPAaBHEHMSI, OKPYTJICHUS U BBIYUCIECHUN, N300pakaTh ACHCTBUTEIbHBIC
Yyycila TOYKaMH Ha KOOPJAWHATHOM MPSAMOM.

[IpumensaTy mnoHATHE apuUMETUUECKOro KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJIb3YS MPHU HEOOXOAUMOCTH KaJIbKYJSITOP, BBIMOJIHATH
npeoOpa3oBaHus BBIPAKEHUW, COJEP)KAIMX KBAApPATHBIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEHN.

Hcnonp3oBarh 3amnucu OONBIIMX U MajbIX YUCEN C MOMOIIbIO JECATUYHBIX
npo0eii u creneHeit yucia 10.



AuredpanvecKkue BbIPpAKEeHUA

[IpyuMeHATh MOHATHE CTENEHW C LENbIM IOKAa3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKALUX CTEIIEHH C LIETbIM MOKa3aTeseM.

BrInonHATh TOXKIECTBEHHBIE TPEOOPa30BaHUs PALlMOHATBHBIX BIPAXKCHUN Ha
OCHOBE MPaBWJI ACHCTBUIN HaJ MHOTOYJIEHAMH U alNre0pandecKuMu ApoosimMu.

PacknanpiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOKUTEIN.

[IpumensaTh npeobpa3oBaHus BbIpAXKEHUH Il pEeIICHUs pa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemats nuHEHBIE, KBAaJpaTHBIE YPAaBHEHUSI M PallMOHAJIbHBIE YpPaBHEHMUS,
CBOJISILLIMECS K HUM, CHCTEMBI IByX YPaBHEHHH C IBYyMs IEPEMEHHBIMHU.

[IpoBOaUTE NPOCTEUIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpaUueCcKUX MpeICcTaBlIeHu (YCTaHaBIUBAaTh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPABHEHUM PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npoyee).

[TepexoauTh OT cioBecHOW (OPMYIUPOBKM 3ajauu K e€ anredpandeckoit
MOZENU C IIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBbl YpaBHEHUU,
MHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M IMOJTYUYEHHBIN pe3ybTarT.

[IprMeHsTh CBOMCTBA YUCTOBBIX HEPABEHCTB AJISl CPABHEHUS, OLICHKHU, PEIaTh
JIMHENHBIE HEPAaBEHCTBA C OJTHOM MEPEMEHHON U UX CHUCTEMBI, 1aBaTh rpad)uuECcKyIo
WJUTFOCTPALMIO MHOYKECTBA PEIIEHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUHT

[ToruMaTe ¥ KUCMOIK30BaTh (PYHKITMOHAIBHBIC TOHSATUS U S3BIK (TCPMHHBI,
CUMBOJIMYECKHE O0O03HAYCHUS), OMPENEATh 3HAUCHHE (DYHKIIMU IO 3HAYCHHIO
apryMeHTa, ONpeesiTh CBOMCTBA GYyHKIUU 10 €€ rpaduKy.

Crtpouts rpaduku 3J1eMeHTapHbIX (QYHKIMM BUAA:

y=k/x,y=x2,y=x3,y =|x|, y = VX, OIHCHIBaTH CBOHCTBA YHCIOBOMN (hyHKIHH
o e€ rpaduxy.

K xoniy oOydenus B 9 KJjacce 0Oy4aroUuiCs TMOJMYYUT CIEAYIOIINE
NPEAMETHBIE PE3YIIbTATHI:

Yuciia 1 BBIYUCTICHUSA

CpaBHHBaTh M YIIOPSA0YMBATH PALMOHAJIBHBIE U UPPALlMOHAIbHBIE YHCIIA.

BrimonasaTs apudmernueckue qeHCTBUS C palliOHATBHBIMUA YHCIIAMH, COUETas
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C MUPPALUOHAIbHBIMU
YU CJIAMHU.

Haxonutb 3HaueHus CTeneHei ¢ HeabIMU MOKa3aTeNsIMU U KOPHEW, BBIUYUCISATh
3HAYEHUSI YUCTIOBBIX BBIPAKECHUI.

OKpyrisaTh J€UCTBUTENbHBIE YHCIIA, BBINOJHATh MPUKUAKY pe3yJibTaTra
BBIYMCJIEHUI, OLIEHKY YHCIIOBBIX BBIPAKECHUM.



YpaBHeHUS U HEPABEHCTBA

Pemate MHENHBIE U KBalpaTHbIE YPABHEHHUSI, YPABHEHMSI, CBOASAIIMECS K HUM,
npocrenme ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemars cucrembl NByX JIMHEMHBIX YPaBHEHUW C ABYMs NEPEMEHHBIMH M
CUCTEMBI [IBYX YPaBHEHHUMN, B KOTOPBIX OJTHO YPABHEHUE HE SIBISAETCS JIMHENHBIM.

Pemarp TekcTOBBIE 3amauM  aIreOpanvyeckuM CHOCOOOM €  TMOMOIIBIO
COCTaBJICHUS YPABHEHUS UIIM CUCTEMBI JIBYX YPABHEHUM C IByMs IEPEMEHHBIMU.

[IpoBOaUTH MpPOCTENIINE UCCIIETOBAHUS YPABHEHUM U CHCTEM YpPaBHEHWM, B
TOM YHCJIE C TPUMEHEHHUEM TrpaduuecKiX MpeCTaBICHUN (yCTaHABIUBATh, HMEET
JM YpaBHEHUE WIM CHCTEMA YPABHEHUM PELICHUS, €CIIM UMEET, TO CKOJIBKO, W
npouee).

Pemate nuHelHbIE HEpAaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pa)kaTh
pelIEHNEe HEPABEHCTB HA YMCJIOBOM IPSAMOM, 3alIMCHIBATH PEIIECHUE C IMOMOLIBIO
CHUMBOJIOB.

Pemlare  cucTeMBl  JIMHEHHBIX  HEPABEHCTB, CUCTEMbl  HEPaBEHCTB,
BKJIFOUAIOLIME KBAJpPaTHOE HEPABEHCTBO, H300pa)kaTb pEILICHUE CUCTEMBI
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alMCBhIBATh PELIEHUE C IOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHNUH PA3JIMYHBIX 3a]1a4.

DOyHKIUHA

Pacnio3znaBaTe (yHKIMM U3y4eHHbIX BMJIOB. lloka3piBaTh cXeMaTHUECKU

pacnoiokeHNue Ha KOOPAMHATHOM IUIOCKOCTU TpadukoB GyHKUMN BUaa: y = kx, y
=kx+b y=kik y=ax2 +bx + ¢ y=1x3 y=1\x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUI K03(pPUIIMEHTOB, ONIUCHIBATh CBOMCTBA (DYHKIIHIA.

Crpouth W H300paxaTh CXeMaTUYECKU rpaUKU KBaJAPATUYHBIX (PYHKIUH,
OIHCHIBATh CBOWCTBA KBaIpAaTHUHBIX (YHKIUHI MO UX rpaduxam.

Pacnio3znaBaTh KBajpaTHuHyr (QYHKLHUIO 10 (HOopMyIie, MPUBOJUTE MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUU.

YuciioBble MOCIEA0BATEIbHOCTH U IPOrPeccH

Pacnio3naBaTh apupMeTHUECKYIO0 M TEOMETPUUECKYIO POTPECCUU TPU Pa3HBIX
crioco0ax 3aJaHusl.

BbINONHATE  BBIYMCICHUS C  UCHOJB30BaHHWEM (opMyd n-ro uieHa
apu(pMETUYECKON U T€OMETPUUECKOM MPOrpeccuii, CyMMbI MEPBBIX N YJICHOB.

N300paxarh ujeHbl MOCIEA0BATEIbHOCTH TOYKAMH HAa KOOPAMHATHOU
IUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YMCIOBBIMH I10CJIEA0BATEIBHOCTAMU, B TOM
quclie 3a7a4d U3 peajbHON JKU3HM (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, LIUPPOBBIX
TEXHOJIOTUHA).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DIeKTPOHHbIE
HaumeHoBaHue
Ne (undpossbie)
pa3aesioB M TeM Koutpoasnbie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbI padoThl padoThI
pecypchl
1 Yucna u BBIYUCIICHUS. 30 ) but6mmoreka [IOK
PanmonanpHbIe umcia https://m.edsoo.ru/7f415b90
) Anrebpanyeckue 13 ) bubmuoreka [IOK
BBIPAXECHHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 7 ) bu6muoteka [{JOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 30 ) but6mmoreka [IOK
rpaduku. OyHKIUHA https://m.edsoo0.ru/7f415b90
5 [ToBTOpEHUE U 16 | bubmmoreka [IOK
000011eHNEe https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO
- 136 9 0

YACOB I10 ITPOTPAMME
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ITIOYPOYHOE INIAHUPOBAHUME
7 KUIIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchl

[ToBTOpEHUE

IToBTOpEeHHNE

[ToBTOpEeHME

IToBTOpEeHune

[IpakTuueckas pabora

PanmonanpHbIe uncia

Yucnosbie BBIPpAXKCHUA

Hucnosle BEIpAXKEHUS

O |0 | N N | W N |~

BBIpa)KeHI/IC C IICPEMCHHBIMU

[—
e

BrIpaxenue ¢ nepeMeHHbIMH

[UR G [ VI (GG [ GEEU RGO G G —

—_
—_

KonrtponsHas padora Nel mo
TeMe «BbIpaxkeHnue.
ToxecTBo»

12

CpaBHeHue 3Ha4YeHUN
BBIPAKECHUU

13

CBoMCcTBa OECTBUNA HAL
qUCIIaMHA

14

CBolCcTBa AEUCTBUH HAJ
YHUCIIAMHU

15

ToxnecrBa. ToxkaecTBEHHbBIE




npeoOpa3oBaHus BhIPAKECHUN

ToxnecrBa. ToXaecTBEHHbBIE

16 npeoOpa3oBaHus BhIPAKEHHM

17 YpaBHEHUE U €r0 KOPHU

18 YpaBHEHME U €r0 KOPHU

19 YpaBHEHUE U €r0 KOPHU

20 JIuHeitHOe ypaBHEHHE C OJTHOU
MePEMEHHOM

71 JIuneniHOE ypaBHEHHE C OJHOU
IIEpEMEHHOM

” Pemenue 3agad ¢ moMomIbO
ypaBHEHUH

” KonTponsnas padora Ne2 o
TEME « Y paBHEHUS»

24 Pemrenue 3ampau ¢ noMouIbI0
ypaBHEHUN

25 Pemrenne 3amau ¢ nomMomero
ypaBHEHUH

26 Hucnossle IPOMEKYTKH

27 Yro Takoe GyHKIHS

73 Brruncrnenue 3HaueHum
¢dbyukum o Gopmyie

29 Brruncnenue 3HaueHun
¢byHK1IMU MO popmyIie

30 Brruncnenue 3naueHuit
dbyukmuu o hopmyiie

31 I'padpux pyHkumm




32 I'paduk pynkumn

33 I'padpux pynkumu

34 I'paduk pynkumn

35 [IpsiMast mponOpLHHUOHAIBHOCTD
u ee rpaduk

16 [IpsiMast nponopLUHOHATIBHOCTb
u ee rpaduk

37 [IpsiMast mponopUHOHATBHOCTH
u ee rpauk

18 [IpsiMast mpoNOPLHUOHATIBHOCTb
u ee rpapuk

19 Kontposbnas padota Ne3 o
Teme « OyHKIUN»

40 Jluneiinas pyHKIUS 1 ee
rpaduk

41 JIuneitnast pyHKIUS U ee
rpaduk

4 Jlunetinas GyHKIUS U ee
rpaduk

43 Jluneiinast pyHKIUS 1 ee
rpaduk

44 OrnpenenieHne CTENEHU ¢
HaTypaJbHBIM ITOKa3aTelIeM

45 OnpeneneHre CTENEHH C
HaTypaJbHbBIM ITOKa3aTelleM

46 OrnpezienieHe CTENEeHU ¢

HAaTypaAJIbHBIM [TOKa3aTelIeM




YMHOXEHUE U eJIeHNE

47 .
CTENeHEN

43 YMHOXEHHUE U IeJICHUS
CTEIICHEeH

49 VYMHOKEHHUE U eJIEHNE
CTeTeHeH

50 Bo3Benenue B cTeneHb
MIPOM3BENICHUS U CTETICHU

51 Bo3BeneHue B cTeneHb
MPOU3BEJICHUS U CTEIICHU

5 Bo3Benenue B cTeneHb
MPOU3BENICHUS U CTETICHU
KonTponsnas pabora Ne4 o

53 TeMe «CTeneHp 1 e€
CBOMCTBa»

54 OnHOWIEH U €ro CTaHJapTHBIN
BH]I

55 CnoxeHne 1 BEIYMTAaHHE
OJHOYJICHOB

56 CrokeHne U BEIYUTAHUE
OJHOYJICHOB

57 YMHOXEHHE OJHOYJICHOB

58 VYMHOXXEHNE OJHOYIECHOB
CamocrosTenpHas pabora 1mo

59 Teme « CTeIeHsb ¢
HaTypaJIbHBIM TTOKa3aTeIeM»

60 BosBenenue ogqHousieHa B

CTCIICHDb




@ynkunu Buaa y=x"2, y=x"3

61
U X rpaduKu

2 @yHKIMH BUJA y=X"2, y=x"3
U ux rpaduku

63 @yHKIMY BUAa y=Xx"2, y=x"3
U UX rpaduku

64 MHOro4ieH u ero
CTaHJIApTHBIA BU

65 CnoxxeHue 1 BbIYUTaHUE
MHOT'OUYJICHOB

66 CrnosxeHue ¥ BHIYUTaHHE
MHOTOUJICHOB

67 CrnoxxeHue ¥ BhIYUTaHUE
MHOTOYJIEHOB

68 YMHOKEHUE OAHOWICHA Ha
MHOTO4JIEH

69 YMHOKEHHEe OJTHOUJIeHA Ha
MHOTOUJICH

70 YMHOKEHUE OAHOWICHA Ha
MHOTOYJICH

71 YMHOXEHHE 0IHOUWIEHA Ha
MHOTO4JIEH

7 Brinecenue obuiero
MHO>KHUTEJS 32 CKOOKH
KonTponbnas padora NeS o

7 teme « CyMMa 1 pa3HOCTh

MHOT'O4YJICHOB. MHOTOYJICHBI B
OJHOYJICHBI.»




Briaecenue o01ero

74
MHOXKUTEIIS 32 CKOOKH

75 Brinecenwne o01ero
MHOKHUTEIIS 32 CKOOKHU

76 Brinecenune o011ero
MHOKHUTEIII 32 CKOOKHU

77 YMHOKEHIEe MHOTOYJICHA Ha
MHOTOYJIEH

7 YMHOXEHIE MHOTOYJICHA Ha
MHOTOYJIEH

79 YMHOKEeHIE MHOTOWIeHa Ha
MHOTOYJIEH

20 YMHOXXEHHEe MHOTOYJICHA Ha
MHOTOYJIEH
Pasznoxxenne MHOro4IeHa Ha

81 MHOXKHTEIH CIIOCOO0M
TPYIIHPOBKH
PasnoxeHne MHOroujieHa Ha

82 MHOXKUTEIH CIIOCOO0M
TPYIIUPOBKH
Paznoxenne MHOTO4ICHA HA

83 MHOKHUTEIH CIIOCOO0M
TPYIIHPOBKU
Pasnosxkenne MHOTOYICHA HA

84 MHOKUTEIIH CITOCOO0M
TPYIITUPOBKHU

25 CamocrosTenbHas paboTa 1mo

teMe «IIpoussenenue




MHOT'OYJICHOB»

Bossenenue B KBaaApaT CyMMBI

86 U Pa3HOCTH JIBYX BBIpa)KEHUI

27 Bo3Benenue B kBaapaT CyMMBbI
Y Pa3HOCTH JIByX BBIPa)KEHUI

28 Bo3Benenue B kBaipat CyMMBbI
Y Pa3HOCTH JIBYX BBIpQXKEHUM
Pa3noxxeHne Ha MHOXUTENN C

89 MOMOIIbIO (hOpMYJTT KBajipara
CYMMBI U KBaJpaTa pa3HOCTH
PaznoxeHne Ha MHOKUTEIH €

90 noMoIIbio GopMyIl KBajpaTa
CYMMBI U KBaJpaTa pa3HOCTH
Pa3znosxeHne Ha MHOXXUTENH €

91 oMoIIIbI0 (POPMYJT KBaaparTa
CYMMBI U KBaJIpaTa pa3HOCTH

9 YMHOXEHNE Pa3HOCTH IBYX
BBIPAKEHHUN X CyMMY
KontponbHas padora Ne6 no

93 Teme «PopMyJIbl
COKPAILIEHHOI'O0 YMHOXECHUS»

94 YMHOXEHHE pa3HOCTHU JIBYX
BBIPAXKEHUM UX CyMMY

95 YMHOXEHUE Pa3HOCTH IBYX
BBIP)XEHUHN UX CYMMY

96 Pasnoxxenue paznoctu
KBa/IpaTOB Ha MHOKUTENH

97 Paznoxxenue pazHocTu




KBaaApaTOB HA MHOXHTCIIN

Paznoxxenue pa3sHoOCTU

78 KBa/IpATOB Ha MHOKUTEJIH
99 Pa3znoxeHnne Ha MHOXUTENN
CYMMBI ¥ pa3HOCTH KyOOB
100 PasnosxeHne Ha MHOXKUTENIN
CYMMBI ¥ pa3HOCTH KyOOB
101 PaznoxeHne Ha MHOKUTEITN
CYMMBI U pa3HOCTH KyOOB
102 [IpeobpazoBanue 1eI0TO
BBIPAXXEHHSI B MHOTOWICH
KonTponsnas padora Ne7 o
103 teme «[IpeobpazoBanue
LIEJIBIX BBIPAXKEHUI
104 [Ipeo6pazoBanue 11€1010
BBIPQXXCHHSI B MHOTOWICH
105 [Ipeo6paszoBanue 1en0ro
BBIPQXXEHHS B MHOTOWICH
106 [IpeobpazoBanue 1en10r0
BBIPA)KCHHUSI B MHOTOYICH
[IpumeHeHne pa3mMuHBIX
107 CHOCO0OB pa3IoKeHUs Ha
MHOXHTEIH
[Ipumenenue pa3auHbIX
108 CHOcO0OB pa3oKeHus Ha
MHOXKHUTEITH
109 [IpumeneHnne pa3anyHbIX

croco0oB Pa310KEHUA HA




MHOXUTEIN

JIuneliHOE ypaBHEHUE C IBYMs

110 1
MePEeMEHHBIMU

11 JIuHeitHOEe ypaBHEHUE C IBYMS 1
NepPEeMEHHBIMU
I'padux nmuHeHHOTO

112 YPaBHEHUSA C ABYMsI 1
TIePEeMECHHBIMHU
I'padux nuHeiHOTO

113 YPaBHEHUS C ABYyMs 1
IEPEMEHHBIMH
I'paduk muHEHHOTO

114 YPaBHEHUS C ABYyMs 1
MePEeMEHHBIMU

115 Cucremsl iH/IHGfIHBIX 1
ypaBHEHUI

116 Cucremsl \J’II/IHCI\/JIHBIX !
ypaBHEHUH

117 Cucremsl \J:II/IHCI\/'IHBIX 1
ypaBHEHUU

1138 Bceepoccuiickas npoBepoyHast |
paborta

119 Crnioco0 noacTaHOBKHU 1

120 Cnoco0 moICcTaHOBKHA 1

121 Croco0 oaCcTaHOBKHA 1

122 Cnoco0 croxxeHus 1

1

123

Croco0 ciioxeHust




124 Crnioco6 crnoxeHust 1

125 Pemenue 3aau ¢ nomMoIbLo |
CUCTEM ypaBHEHUHI

126 Pemenue 3agay ¢ moMoOIIbIO 1
CUCTEM YpaBHEHUU

127 Pemenue 3aga4 ¢ noMo1IbIO |
CUCTEM ypaBHEHUI

128 [ToBTOpEHME M3y4EHHOTO B 7 |
KJ1acce

129 [ToBTOpEHME N3YUEHHOTO B 7 1
KJacce

130 [ToBTOpEHME N3y4EHHOTO B 7 |
KJ1acce

131 [ToBTOpEHME U3yUEHHOTO B 7 |
KJ1acce

132 [ToBTOpEHME N3YUEHHOTO B 7 |
KJacce
KonTponsHas padora Ne§ o

133 TeMme «CHCTeMBbI IMHEHHBIX 1
YpaBHEHUH U UX PEIICHUS

134 [ToBTOpEHME U3yYEHHOTO B 7 |
KJ1acce

135 [ToBTOpEHME N3YYEHHOTO B 7 1
KJ1acce

136 [ToBTOpEHME M3y4EHHOTO B 7 |
KJ1acce

OBUIEE KOJIMYECTBO YACOB 136

[10 ITIPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

7 KJIACC

Kon
NpoBepsieMoOro
pe3yJjbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1

Uuncna v BEIUMCIICHUS

1.1

BI)IHOJ'IHHTB, coucras YCTHBIC n IINCbMCHHBIC HpI/IéMBI,

apudmeTHuecKue AUCTBUS C PAIIMOHAIBHBIMU YHCIAMH

1.2

HaXOIII/ITB 3HAa4YCHUA YHCJIOBBIX Bpra)KeHPIfI, MNPUMCHATH
pa3zHooOpa3HbIe CrIOCOOBI U MPUEMBI BEIYUCIICHUS 3HAUEHUN TPOOHBIX

BBIpa)KEHUH, cofiepKalux 0ObIKHOBEHHbIE U AECATUYHBIE APOOH

1.3

Ilepexoguts oOT oOHOM (QOpPMBI 3amMCH YUCEeNl K JPYroi
(npeoOpa3oBbIBaTh  JIECATUYHYIO  JOpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO

JECSTUUHYIO 1po0b)

1.4

CpaBHUBATh U YIIOPSAI0UMBATH PALIMOHAIBHBIE YHCIA

L.5

OxpyriasaTh unucna

1.6

BBINOMHATE NPUKUAKY U OLICHKY pe3yJbTaTa BBIYUCICHUH, OLIEHKY
3HAYEHUM YHUCIIOBBIX BBIPAKECHUN. BBINOIHATH JIEUCTBUS €O

CTCIICHAMU C HATYPAJIbHBIMU MMOKa3aTCIISIMU

1.7

HpI/IMeHﬂTB IMPU3HAKU [JCIUMOCTHU, Pa3JIOKCHHUC Ha MHOXHUTCIN

HaTypaJIbHBIX YUCET

1.8

Pemlatp  NmpakTHKO-OPUEHTHUPOBAHHBIE  3a/a4d, CBS3aHHBIE C
OTHOILIEHUEM  BEIWYMH,  IPONOPLUUOHAIBHOCTBIO  BEJIMYUH,
IIPOLICHTAMM, HHTEPIPETUPOBATh PE3YyJbTAaThl PELICHHsA 3adad ¢
y4E€TOM OTpaHUYECHUH, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX

00BEKTOB

Anrebpanyeckue BbIpaKeHUs

2.1

Hcnonb3oBath anreOpanueckyl0 TEPMHUHOJOTHIO WU CHMBOJIMKY,

IMPUMCHATDb et B Mpouecce OCBOCHUS yqe6Hor0 MaTcpHrajia




2.2

Haxomute 3HaueHuss OyKBEHHBIX BBIPQKEHUH TpU  33JaHHBIX

SHAYCHHUAX MMCPCMCHHBIX

23

BrimonaaTs Hp606pa3OBaHI/I$I LCJIOTO BBIPAKCHUA B MHOTOYICH

IMPUBCACHUCM HOI[06HLIX cj1ara€MbIX, paCKpbITUEM CKOOOK

24

BrInoaHsATE yMHOKEHHE OTHOWICHA HA MHOTOWIEH U MHOTOWICHa Ha
MHOTOYJIEH, MPUMEHATHh (OPMYJbI KBajpaTra CyMMBbI MU KBajJpara

pasHoCTH

2.5

OcymiecTBIATh  Pa3joKEHHE MHOTOWICHOB HAa MHOXUTEIU C
MOMOIIbIO BEIHECEHUS 32 CKOOKHM OOIIET0 MHOXUTENS, TPYyHITHPOBKU

CcJIaraeMbIX, MPUMEHEHHs (POpMyYIT COKpPAIIEHHOTO YMHOKEHHS

2.6

[TpumensaTh NpeoOpa30BaHKsI MHOTOUJICHOB IS PEILICHHS] Pa3IHUHBIX

3a1a4 U3 MaTeéMaTHUKHU, CMEKHBIX ITPEAMETOB, U3 peanLHoﬁ IMPAKTUKH

2.7

Hcnonp30BaTh CBOMCTBA CTENEHEN C HATyPAJIBHBIMU MOKAa3aTEIsIMHU

JUIs IpeoOpa30BaHusl BbIpAXKEHUN

YPaBHCHI/IH " HCpPABCHCTBA

3.1

Pemate nuHeliHbIE ypaBHEHHMSI C OJHOM TNEPEMEHHOW, MPUMEHSS
npaBujia Mepexoaa OT UCXOHOTO YpPaBHEHUS K PABHOCUIILHOMY €MY.

HpOBepHTB, ABJIICTCS JIM YU CJIO KOPHEM YPABHCHUA

3.2

[TpumensTy rpaduueckre METOAbl TMPH PEHICHUH JHMHEWHBIX

YPaBHEHUH U UX CUCTEM

3.3

[lonObupats mnpuMepsl map 4YHCEN, SBISAIOLUIMXCS PELICHUEM

JMHEMHOr0 ypaBHEHUS C JIByMS IEPEMEHHBIMU

3.4

Ctpouthb B KOOPAMHATHOM MIOCKOCTH rpaUK JIMHEHHOTO YpaBHEHUS
C IByMsl IEPEMEHHBIMU; MOJIb3YsICh IPa)uKOM, IPUBOAUTEH PUMEPHI

peleHus: ypaBHEHUs

3.5

Pemate cucreMbl  IBYX JIMHEMHBIX YPaBHEHMM C  JByMs

INEpEeMCHHBIMHU, B TOM YUCJIC Fpa(I)I/I‘leCKI/I

3.6

CocTaBlaTh U peuiaTtb JIMHENHOE YPaBHCHUE UJIU CUCTEMY JIMHEWMHBIX
ypaBHeHI/IfI IO YCJIOBHIO 3ala4, HHTCPIIPETUPOBATL B COOTBECTCTBHUU

C KOHTCKCTOM 3aaa4u HOHy‘IeHHHﬁ pe3yjabTaTt

Koopaunate! u rpaduxu. yHKIun

4.1

N300pakaTh HA KOOPJAWHATHON MPSIMON TOYKH, COOTBETCTBYIOIIWE
3alaHHbIM KOOpAWHATaM, JIy4H, OTPC3KU, MHTCPBAJIbl, 3allMCHIBATDH

YHCIIOBBIE TPOMEXKYTKH Ha alNredpandeckoM s3bIKe




OrMmeuath B KOOp}IHHaTHOﬁ INIOCKOCTH TOYKH IIO 3aJaHHBbIM

4.2
KOOpJAMHATaM
43 Crpoutsb rpaduku JuHeHHbIX QyHKUUNA. CTpoUTh rpaguk QyHKIUH
' y = x|
OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMIA W3BECTHBIE 3aBUCUMOCTH MEXKTY
4.4 BEJIMYMHAMU: CKOpPOCTb, BPEMs, DPACCTOSHUE, LIEHY, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOIUTEILHOCTD, BpeMsl, 00BEM paboThI
4.5 HaxoauTs 3HaueHne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa
[Monumare rpaduueckuii cmoco0 TMpeAcTaBICHUS U aHAIKW3a
4.6 UHpOpPMALMU, H3BJIEKaTh M MHTEPIPETUPOBATH HMH(MOPMALMIO H3

rpauKOB peabHBIX MPOLECCOB U 3aBUCUMOCTEH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS
1 Uucna v BBIYUCICHUS
Jlpobu OOBIKHOBEHHBIE U AECATUYHBIE, NIEPEXO0]l OT OJHOM (OpPMBI 3amucu
1.1 apoGeit k apyroil. IloHsATHE palMOHAIBHOrO 4YMCiA, 3alKCh, CPaBHEHHE,
YHOPSAAOYMBAHUE PALlMOHATIBHBIX YHCE
19 ApudmeTrrueckue IEeUCTBUS C pallMOHAIBHBIMU YKciaamMu. Pemienue 3amay
' U3 peajbHOI MPaKTUKK HA YacTH, Ha Jpoou
13 CreneHp C HaTypaJbHbIM IIOKa3aTelIeM: OIpeJesieHue, IpeoOpa3oBaHue
' BBIPAYKEHUI HA OCHOBE ONPE/IEIICHNUS, 3aIIUCh OOMIBILINX YUCEI
14 [TporeHThI, 3aITUCh MPOLEHTOB B BUAE ApoOU M Ipodu B BUIE MPOIEHTOB.
' Tpu ocHOBHBIE 33/1a41 HA IPOLICHTHI, PELICHHE 3a1a4 U3 pealbHON ITPAKTUKU
s IIpumeHeHHe NPU3HAKOB JNEIUMOCTH, pa3JIOKEHWE Ha MHOXHUTEIU
' HaTypaJIbHbBIX YHCEI
L6 PeanbHple  3aBHCMMOCTH, B TOM 4YHclIe TnpsMas W oOparHas
' MIPOMOPLHUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXeHUS
51 IIepeMeHHBIE, YNCIOBOE 3HAYEHNE BBIPAKECHHUS C IEPEMEHHOMU. JloITyCcTUMBIE
' 3HAYEHUS NIEPEMEHHBIX
27 IIpencraBneHre 3aBUCUMOCTH MEXIy BEIMYMHAMU B BUAE (GOPMYIIbI.
' Beruncnenus o popmyinam
)3 [IpeoOpa3oBanne OYKBEHHBIX BBIPAXEHHUH, TOXKAECTBEHHO paBHbBIC
' BBIPAKEHUS
2.4 CBoliCcTBa CTENEHU C HATYPAJIbHBIM IT0KA3aTEIEM
5 s Opnouniensl 1 MHOrouwieHsl. CTeneHb MHOrowieHa. CioxeHue, BhlYMTaHue,
' YMHOXEHUE MHOTOWIEHOB
@opMyJbl  COKPAIIEHHOTO YMHOMKEHUS: KBaapaT CyMMBl M KBajapaT
2.6 pazHoctu. dopmyna pasHocTH KBaapaToB. Pas3ioskeHHe MHOTOWICHOB Ha
MHOKUTENH
3 YpaBHeHus




VYpaBHEeHUE, KOPEHb ypaBHEHUS, IMpaBWia MPeoOpa3oBaHUs YpPaBHEHWS,

> PaBHOCHJIBHOCTb YpaBHEHUN

12 JInHeHOE ypaBHEHHE C OJHOW MEPEMEHHOW, YUCIO KOPHEW JIMHEMHOTO
' YpPaBHEHUS, PEUICHUE JIMHEUHBIX YPAaBHEHUI

33 CocraBieHne ypaBHEHUH 10 yCIOBUIO 3aJjaul. Perienre TeKCTOBBIX 3aa4 ¢
' IIOMOUIBIO YPaBHEHUN

3.4 JluneliHoe ypaBHEHHE C IBYMs IEPEMEHHBIMHU U €TI0 rpaduk

CucteMa IBYyX JIMHEMHBIX YpaBHEHHH C JBYMsI NEpEeMEHHbIMU. Perienue
3.5 CHCTEM ypaBHEHHH crloco00OM MOACTaHOBKH. [IpuMephl pereHnus TeKCTOBBIX
3a/1a4 ¢ IOMOLIbIO CUCTEM YPABHEHHUI

4 Koopaunats! u rpapuku. ®ynkuuu

4.1 Koopaunara Toukn Ha npsmMoi

49 Uucnosble NpoMeEXKYyTKH. PaccTosiHue MeXly AByMS TOUKaMU KOOPAMHATHOU
' MPpAMOi

43 [IpsimoyronpHas cuctema koopauHat, ocu Ox u Oy. AGcicca U OpIUHATA
' TOYKU Ha KOOPJAMHATHOM INIOCKOCTH

a4 [Tpumeps! rpadukoB, 3aaanHbIX GopMynamu. YreHne rpauKoB pearbHbIX
' 3aBHCHUMOCTEHN

4.5 [Tonstue pynkuuu. I'papuk ¢pynknuu. CroiicTBa GpyHKUIMN

4.6 Jluneitnas gynkuus, e€ rpapuxk. I'paduk pyHKIMHN y = [X|

47 I'paduueckoe pemieHHe JIHMHEHHBIX YPAaBHEHUH H CHUCTEM JIMHEHWHBIX

ypaBHEHUH




IMPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMSI

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM pe3yJibTaTaM
OCBOCHMS OCHOBHO# 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOIO
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh INOHATHUSAMU: MHOXKECTBO, IIOJMHOKECTBO,
orepanuy HajJ MHOKECTBaMHU; YMEHHUE ONEepUpOBATH MOHATUSMHU:
rpad, cBA3HBIN rpad, IepeBo, LUK, TPUMEHATh UX MPU PELICHUU
3aJa4; YMEHHE HCIOJb30BaTh TIpauueckoe IMpeACTaBICHUE
MHOJKECTB JUIsl ONHCAHUS PEAIbHBIX IPOLIECCOB U SBJICHUH, IPH

pElIeHNH 3a]a4 U3 IPYTuX yueOHbIX MPEAMETOB

YMeHne onepupoBaTh NOHATHAMMU: ONPEACIICHUE, aKCUOMA, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HAaBaTb WCTUHHBIE M JIOXKHBIE
BBICKA3bIBAHUS, MPUBOJIUTH NPUMEPHI U KOHTPIIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUS BBICKA3bIBAaHUM

YMeHue onepupoBaTh MOHATUSIMHU: HATYpPAJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE 4YHUCJO, JEIMMOCTb HATypaJbHBIX YHCEI, IPU3HAKU
JEIUMOCTH, IEJNI0e YUCIO0, MOIYJb Yucia, OOBIKHOBEHHAs po0b U
JecsITUUHas ApoOb, CTAaHJAPTHBIM BUJ YMCIIA, PAallMOHAIBHOE YHCIIO,
UppaAIMOHATIbHOE YHCTIO0, apu(METHYEeCKUil KBaJpaTHBIH KOPEHB;
YMEHHE BBINOJHATH JEHCTBUSL € UYUCIAMM, CpPaBHUBATh M
YHOOpSAIOYMBATh YHUCJIA, MPEACTABIATh YHUCIA HAa KOOPAMHATHOM
OpsIMOM, OKPYIVIATH YMCIA; YMEHHUE JelaTh NMPUKUIKY U OLIEHKY

pe3yibTaTa BBIYMCIICHHI

YMeHue onepupoBaTh MOHATHSIMHU: CTENEHb C IIEJBIM ITOKa3aTeseM,
apu(pMeTHYECKUI KBaIpaTHbIM KOPEHb, MHOTOYJICH, ajreOpanyeckast
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOH CTETeHH
OoJbllle €IUHMIIBI, YMEHHME BBINOJHATH pacuéTel Mo (opmynam,
npeoOpa3oBaHus IENbIX, JIPOOHO-PAIIMOHATBHBIX BBIPAKECHUH H
BBIPKEHUI C KOPHSAMH, pa3I0kKeHHEe MHOTOYWIEHA Ha MHOXKHTENH, B
TOM YHCJIE C HCHOIb30BaHWEM (OPMYJT Ppa3HOCTH KBaapaToB H

KBaJpaTa CyMMBbI U Pa3HOCTH

YMenue ONCpHUPOBATH MMOHATUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHUC




C OJHOW MEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; yMEHHE pellaTh JUHEHHbIE U KBAJPATHBIE YPAaBHEHHUS,
JIPOOHO-pallMOHATBPHBIC YPABHEHHS C OJHOW MEPEMEHHOW, CHCTEMBI
JBYX JIMHEMHBIX YpaBHEHUH, INHENHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble W JpOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOU
IIEPEMEHHOI1, B TOM YHUCJIE IPU PELICHUH 3a7a4 U3 IpYTUX IPEAMETOB
U TpaKTUYECKUX 3aJ]ady; YMEHHE MCIONb30BaTh KOOPJAUHATHYIO
OpsSMYI0 U KOOPJIMHATHYIO IJIOCKOCTh JJISI MU300pakKeHUs pelieHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMHU: (QYHKIWSA, Tpapuk (yHKIHH,
Hy1M (QYHKOUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKH
BO3pacTaHus, yObIBaHUWS, HaWOOJbIIEE W HAUMEHbBIIEE 3HAUCHHUS
GyHKIMM; ~ yMEHHE  ONEpUPOBATh  IMOHATHSIMU: npsimast
NPOTOPLHUOHATIBHOCTb, IMHEHHAsT PYHKIUS, KBaApaTUIHAs (yHKIHS,
oOpaTHasi TPONOPHUOHAIBHOCTH, TMapaboia, rumepOoia; yMeHHe
ctpouth rpaduku  QYHKIMH, HUCTHONB30BaTh Trpadukd IS
OIIpEZIeTICHNs] CBOWCTB TPOIECCOB M 3aBHCUMOCTEH, ISl peIIeHHS
3a1ad U3 OpYyTUX Y4eOHBIX MPEIMETOB U PEajbHOM JKU3HU; YMEHHE

BbIPpaXXaTb d)OpMYJ'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMINHAMU

YmMmenue OTIepupOBaThH MOHSITUSMHU: MOCIIeI0BATEIbHOCTD,
apupMeTHyecKkass M TEOMETpPHYECKash IPOrPEeCCHH; yMEHHe
UCIIOJIb30BaTh CBOWMCTBA MOCIEA0BATENbHOCTEHN, (OPMYIIBI CYMMBI U
o0IIero 4ieHa MpH pelIeHuH 33734, B TOM YHCIE 3a]a4 U3 JIPYTUx

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMeHue pemarh 3a7aud pa3HbIX TUIOB (B TOM UKCJE Ha MPOILIECHTHI,
JOJM W 4YacTu, JBW)KEHHE, paboTy, LIEHy TOBAapOB M CTOMMOCTh
MOKYTIOK U YCIIYT, HaJIOTH, 3a/1a4i U3 00JIaCTH YIIPaBJICHUS JTUYHBIMU
U CeMEeMHbIMH (HHAHCAMM); YMEHHME COCTaBISATh BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA W CHCTEMBI [0 YCJIOBHUIO 3aJa4H,
UCCIIEI0BaTh MOJIYYEHHOE PELICHNE U OLIEHUBATh MPaBAONO0J00HOCTb

IMOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: (UTYpa, TOUKA, OTPE3OK, IpsimMas,
ayd, JIOMaHas, yroi, MHOT'OYTOJIbHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBII u PaBHOCTOPOHHUI TPEyrOJIbHUKH,

HpHMOYFOHLHHﬁ TPCYTroOJIbHUK, MCJHWAHa, 6I/ICCeKTpI/Ica Hn BBICOTa




TPEYrojbHUKA,  YETHIPEXYTOJNBHUK,  MNapajuieorpaMM,  pomo,
OPSIMOYTOJIBHUK, — KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (Urypamu;
YMEHME penlath 3aJadd, B TOM YUCIIE U3 IIOBCEIHEBHOM >KU3HM, HA
HaXO0/IeHUE F€OMETPUUECKUX BEJTUUYHUH C IPUMEHEHUEM H3YYEHHBIX

CBOWCTB Quryp u pakroB

10

YMeHue onepupoBaTh MOHATHSAMM: PABEHCTBO (DUTYp, paBEHCTBO
TPEYTOJILHUKOB; MapaJlIeIbHOCTh U MEPIEHAUKYISIPHOCTh MPSIMBIX,
yroia MeXIy HOpSAMBIMH, NEPHEHAMKYISAp, HAKIOHHAs, MPOEKLHS,
nonobue  ¢uryp, NOJOOHBIE  TPEYrOJbHUKH,  CHUMMETpUs
OTHOCHTEJIBHO TOYKH M TPSMOIl; YMEHHE PAcIio3HaBaTh PaBEHCTBO,
CUMMETpHIO ®u  momobue  ¢uryp,  NHapaIeNnbHOCTh |

HEPIEHIUKYISIPHOCTD MPSIMBIX B OKPY’KAIOIIEM MUpE

11

YMeHue onepupoBaTh MOHATUAMM: JUIMHA, PACCTOSHHE, YIoJl
(BenMuuMHA yria, CUHYC U KOCHHYC yIJla TPEyroJbHHKA), IUIOIIA/b;
yMEHHE OIICHUBATh pa3Mephbl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpPE; YMEHHE MPUMEHAITh (OPMYJIBI TEpUMETpa U IUIONIAAU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U ILIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajuieNieNuIea; YMEHUE MIPUMEHTh TPU3HAKU
PaBEHCTBA TPEYIrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYIOJbHUKA,
teopemy [ludaropa, TpUrOHOMETpUUECKHE COOTHOLICHUS IS

BBIYMCIICHUS] JIUH, PACCTOSIHUH, TIJIOIIAIeH

12

YMenne wu300paxaTh IUIOCKHE GUTYpHl M HMX KOMOWHAIIWH,
MPOCTPAHCTBEHHbIE (UTYpPHl OT PYKH, C TOMOULIbIO YEePTEKHBIX
HHCTPYMCHTOB MW DJJICKTPOHHBIX CpPCIACTB 110 TEKCTOBOMY MU

CUMBOJIbHOMY OIIMCAHUTO

13

YMenue OIICpHUpOBaTh IMOHATUAMH: HPAMOYTOJIbHAA CHUCTECMaA
KOOpAWHAT, KOOpAMHATBI TOYKH, BCKTOpP, CyMMa BECKTOPOB,
IMPOU3BCACHUC BCKTOpAa Ha YHCIO, CKaJIAPHOC IIPOU3BCACHUC
BCKTOPOB;, YMCHHUC HCIIOJB30BAaTh BCKTOPbI W KOOPAWHATBI JJId
MMPEACTABJIICHUA OAHHBIX W PCHICHHUA 3a/ia4, B TOM YHUCJIC U3 APYIUX

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

14

YMmenue ONCpHUpOBaAThL IMMOHATHUAMU: CTOJIOMKOBBIE U KPYTOBLIC
JAuarpaMmal, Ta6J'II/II_U:I, CcpeaHee apI/I(i)MeTI/I‘leCKOG, MCAHaHa,

HanOoJIbIlIee W HAMMEHBIIEE 3HAYCHUS, Pa3Max YHCIOBOTO HAaOOpa;




YyMEHHE W3BJEKaTh, HMHTEPIPETUPOBaTh M  MPeoOpa3OBbIBATH
UHQOPMALIMIO, TMPEICTaBIEHHYI0 B Ta0iMIax M Ha JudarpamMMax,
OTPaKAIOIYIO0 CBOKMCTBA U XapAKTEPUCTUKH PEAIBHBIX IPOLECCOB U
SIBJICHUH; yMEHHME pacllo3HaBaTh W3MEHUMBBIE BEJIIMYUHBI B

OKpYy aroIieM MUpe

15

YMeHue onepupoBaTh MOHATUSMU: CIyYalHBIM ONBIT (CIydalHbIN
SKCTIICPUMEHT), JJICMEHTapHOE COOBITHE (DJEMEHTApPHBIA HMCXOJ)
CIIy4aifHOTO OTIBITA, CIy4YailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAaXOJIUTh BEPOSITHOCTH CIIYYalHBIX COOBITHUI B ONBITAX C
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMHU; YMEHHUE peIIaTh
3a/la4yil METOJIOM OPTaHHW30BAHHOTO Mepedopa U C HCIOIb30BAaHHEM
NpaBUiIa YMHOXXCHHS, YMEHHE OLIEHHBATHh BEPOSITHOCTU PEATbHBIX
COOBITUI W SBICHU, MOHUMATh POJIb MPAKTHUYECKHU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH B OKpY)KaloOLIeM MHpEe U B IKH3HH;
3HAKOMCTBO C TOHSITHEM HE3aBHCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEII U €TO POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMeHue BbIOMpPATh MOAXOAALINA M3YYEHHBIH METOJ JJIsl PEIICHUs
3a/la4¥, IPUBOJUTH NPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJE U KU3HH, PACIIO3HABATH IIPOSBICHUE 3AKOHOB MATEMAaTUKU
B MCKYCCTBE, OIMCBIBATH OTACIIBHBIC BBINAIOIIUECS PE3YJIBTATHI,
[IOJIy4EHHBIE B XOJE Pa3BUTHS MATEMATHKU KaK HAayKH, IIPUBOJIUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUI U X aBTOPOB B OTEUECTBEHHOU

Y BCEMUPHOHN UCTOpUU




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 Uucna v BBIYUCICHUS

1.1 Harypanbnbie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LEIbIX YHUCEI

- OOBIKHOBEHHBIE ¥ JECATUYHBICE  JPOOM, TPOICHTHl, OCCKOHECUHBIC
' MepUOANYECKHE Tpodu

13 Panmonaneupie uncna. Apudmernueckue Omepanud ¢ pandoOHAIbHBIMH
' YUCJIAMHU

14 JleiicTBuTenbHble Yncla. ApupMETHYECKHE OMNepaluu C JeHCTBUTEIbHBIMU
' YUCIaMHU

Ls [TpuOnmkEHHbIE BBIYMCICHUS, MpaBUia OKPYIJICHHS, NMPUKUAKA U OIIEHKA
. pe3yJibTaTa BEIYUCIEHUN

2 Anrebpanyeckue BhIpaKCHUS

2.1 BykBeHHble BbIpakeHUsI (BbIPaKEHUS C IEPEMEHHBIMU )

25 Crenenb ¢ menbiM mnokasaresieM. CTeneHb C palMOHAJIbHBIM TOKa3aTeNeM.
' CBoiicTBa cTeneHN

2.3 MHorousneHsl

2.4 Anrebpanyeckast 1poOb

) s Apudmernuecknii  KOpeHb  HaTypajdbHOW  cremeHu.  JleiictBusa ¢
' apu(pMeTHYEeCKUMHU KOPHAMHU HATypalIbHON CTETIEHU
3 VYpaBHEHMsI U HEPABEHCTBA

- Llensle 1 nOpoOHO-palnMoOHaANbHBIE ypaBHEHUSA. CHCTEMBI U COBOKYIHOCTH
' YpaBHEHUU

39 Lensle U npoOHO-palioHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPaBEHCTB

3.3 Pertenuie TEKCTOBBIX 3a1au
4 UYucnoBble OCIEA0BATENbHOCTH

4.1 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUS IIOCIEA0BATEILHOCTEH

42 Apudmernueckass W TeoMeTpuueckas mnporpeccun. Dopmysa  CIOXKHBIX




IIPOLICHTOB

5 OyHKIUU
OyHkuMa, crnocodbl 3amanus  GyHKkuua. [paduk  Pysknuu. OO6IacTh
OIIpeJIeNIeHUs] U MHOXKeCTBO 3HaueHui pynkunu. Hynm Gyukiun. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (PYHKUIMH. MaKCUMyMBl U
MUHUMYMBbl (yHKuuu. Hambosbiiee u HauMeHblee 3HaYeHHE (YHKIMH Ha
MIPOMEXKYTKE
6 Koopannaatsl Ha IpsIMOi U INTOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapTOBbI KOOPIMHATHI HAa TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyroapHuk
7.3 MHOroyrojasHUKU
7.4 OKpy’KHOCTb U KpYyT
7.5 N3MepeHne reoMeTpui4ecKuX BEJIMYNH
7.6 Bexkropsl Ha T10CKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnwucarenpHas CTATUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Marematuka. Anrebpa: 7-i kiacc: 0a30BbIi ypOBEeHb: yUeOHUK; 15-¢ uznanue,
nepepaboranHoe MaxkaperueB FO.H., Munrok H.I'., HemkoB K.W. u ap.; nox
penakuuei TensikoBckoro C.A. AxkunonepHoe o61ecTBo «3nareabcTBo

«HpOCBCHIeHI/IC»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Marematuka. Anrebpa: 7-i kinacc: 6a30BbIi yPOBEHB: YUEOHUK, 7 Kiacc/
Makapsrues FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pen.

TensikoBckoro C.A., AkimonepHoe oouiectBo «M3marensctBo «lIpocBemnieHne»

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MHTEPHET
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