MWHHMCTEPCTBO ITPOCBEIIEHUSA POCCUCKOM ®EJIEPALIIN
MHWHHUCTEPCTBO OBPA30OBAHMS, HAYKH U MOJIOJIEKHA PECITYBJIAKA KPBIM
MKY YIIPABJIEHUE OBPA30OBAHUSA AJIMUHUCTPAIIUN T'OPOJA CUMPEPOITIOJISA
PECITYBJIMKHA KPBIM
MYHUIIMITAJIBHOE BIOJKETHOE OBIIIEOBPA30BATEJIbHOE YUYPEXKJIEHUE

«CPEJJHSS1 OBIIEOBPA3OBATEJIBHAS IIKOJIA Ne38» MYHHUIUITIAJIBHOI'O OBPA3OBAHUSA
T'OPOJICKOMOKPYI' CHM®EPOITIOJIb PECITYBJIMKHU KPBIM

PACCMOTPEHA COI'JTACOBAHO YTBEPXJEHA
Y PEKOMEHJ0BaHA K 3amMecTuTeNb TUPEKTOpa Mo [Ipukazom MBOY «COII
ytBepxkaenuto [IIMO YBP No38» r. Cumdbepomnos
y4uTeNIed MaTeMAaTUKU Tl'opneera M.FO. 21.08.2023 r. Ne330/1
(mpotokoi ot 18. 08.2023 . ot «21» 08 2023 1.
Ne 1)

PABOYASA ITPOI'PAMMA

Y4eOHOro npeamera «AJjaredopa»

JUIs1 oOyuarommxcs 7-9 KiiaccoB

(cooTBercTBYET (henepasibHON 00pa3oBaTEIbHOIM IPOrPaMMe OCHOBHOIO 00111ero 00pa3oBaHus,
YTBepP:KAEHHOM NPUKa30oM MHHHCTEPCTBA NPOCBELICHHSA

Poccuiickoit ®@exepanun ot 18.07.2023 Ne 370)

r.Cum¢eponosn 2023



HOACHUTEJBHASA 3AIINCKA

Anrebpa sBIS€TCSs OJHUM W3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa 00ECTICUNBACT U3yUYEHUE JPYTUX TUCIUIUINH, KAK €CTEeCTBEHHO-
HAy4YHOTO, TaK M TYMaHUTApHOTO IIMKIOB, €€ OCBOCHHUE HEOOXOAMMO st
IPOJI0JKEHUsE 00pa30BaHUs U B IOBCEIHEBHOM KU3HU. PazBuTHe y 00yyaromumxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpanyecKux
abcTpakiui, crocode OTpaXeHHsl MaTeMaTHUeCKON HAYKOH SIBICHUHN U TIPOIIECCOB
B IPHUPOJIC€ M OOIIECTBE, POJU MATEMAaTUYECKOTO MOJAEITUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CLIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KaueCTB MBILUICHUS, HEOOXOIUMBIX JJIs aJlaliTalldd B COBPEMEHHOM LIU(PPOBOM
obmiectBe. M3ydenue anreOpbl oOecrieuymBaeT pa3BUTHE YMEHHsS HAOIIOAATH,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTHUYHOCTH MBIIIICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM JEHCTBUS U BBIBOJIBI,
GopmynupoBath yrBepxkAcHUA. OcCBOeHHME Kypca airedpbl oOecreunBaeT
pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS  OOYyYaroIMXCSA: OHHU  MCHOJb3YHOT
JIeNyKTUBHBIE M WHIYKTUBHBIE PACCYXKICHHUS, O00OOIIEHHE W KOHKPETH3ALHIO,
abcTparupoBanue 1 aHajoruto. O0ydeHue anredpe npeanosaraeT 3HaYuTEIbHbIN
00BEM CaMOCTOSITENIbHOM JEsITeIbHOCTU oOyuarommuxcs, O3TOMY
CaMOCTOSITEJIbHOE pELICHHE 3aau SBJIAETCA pealn3alMen JesTeIbHOCTHOTO
OpUHLKIIA O0yUYEHUSI.

B crpykrype mporpamMmbl ydueOHOTO Kypca «Auredpa» il OCHOBHOTO
o011ero 00pa3oBaHnsi OCHOBHOE MECTO 3aHUMAIOT COJEPIKATEIbHO-METOINUYECKHE
TuHUM: «Yucna U BEIUKUCICHUS, «ANreOpandecKkue BhIpaXXeHUs», «Y paBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxnas u3 3THUX colepKaTeabHO-METOINYECKUX
JMHUHA pa3BUBAETCS HA MPOTSIKEHUH TPEX JIET U3YUCHHSI Kypca, B3aUMOICHUCTBYS C
IPYTMMHM €ro JUHUSIMH. B Xoje u3ydeHuss y4eOHOro Kypca oOydaromumcs
MPUXOJIUTCS JIOTUYECKU PACCYKIaTh, UCIIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIH
A3bIK. B cBSI3W ¢ 3THUM B mporpammy y4eOHOro Kypca «Airedpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTWKH, IPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3jeiax
MaTeMaTUYECKOro 00pa30BaHus U CIIOCOOCTBYIOIINUE OBJIAJICHUIO 00YUYaIOIIUMUCS
OCHOB  YHHMBEPCAJIBFHOTO MaTeMaTHuecKoro s3bika. ConepkaTrenbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO YyueOHOTO Kypca «Auredpa» SBISETCS €ro
MHTETPUPOBAHHBINA XapaKTep.

Copepxanne nuHUM «Yucaa W BBIYMCICHUS» CIYXUT OCHOBOW JUif
JaJIbHEHIIIETO U3yYeHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y O0yYarOIINXCs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHNIO YMEHHUS TIOJIB30BATHCS AITOPUTMAMH, &
TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEHEBHOM
KU3HU. Pa3BuTHE MOHATHUS O YMCIIE HA YPOBHE OCHOBHOI'O OOLIET0 00pa30BaHUsA
CBSI3aHO C PAIMOHAIBHBIMH M HMPPAIMOHATBHBIMU YHCJIaMH, (OPMUPOBAHHEM
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MPEACTABICHU O JEHWCTBUTEIBHOM YHCJE. 3aBEpLICHUE OCBOEHHS YHUCIOBOM
JIMHUU OTHECEHO K cpeHeMY 00111eMy 00pa30BaHHUIO.

Conepxanue JIByX anreOpandeckux JIMHUM —  «AJnreOpanyeckue
BBIpOKEHUS» U «YPAaBHEHHUS U HEPABEHCTBA» CIIOCOOCTBYET (HOPMHUPOBAHUIO Y
oOy4Jaronmxcsi MaTeEMaTUYECKOTO armapara, He00OX0MMOTI 0O JUIsl pelleHus 3aaa4
MaTEMaTUKH, CMEXKHBIX IMPEAMETOB M IMPAKTHKO-OPUEHTUPOBAHHBIX 3ajad. Ha
YpPOBHE OCHOBHOTO o0OIlero o0pa3oBaHUs Y4eOHBIM MaTepuan TpyHnmupyercs
BOKPYI pallMOHAIBHBIX BBIpAKEHUH. Anredpa JeMOHCTPUPYET 3HAUYCHUE
MaTE€MaTUKU KaK A3bIKa JJI1 NOCTPOEHUS MAaTEMaTUYECKUX MOJIENEH, ONMCaHus
MPOIIECCOB M SBJICHUN pealibHOro Mupa. B 3amaum oOydeHusi anreOpe BXOIAT
TaK)Ke JlajJbHEHIIee pa3BUTHE ANTOPUTMUYECKOTO MBIIUICHHS, HEOOXOIUMOTO, B
YacCTHOCTH, JUIsI OCBOEHHUS Kypca HMHGOPMATHKH, U OBJIAJICHUE HaBBIKAMU
JeNyKTUBHBIX paccyxaeHui. [IpeobpazoBanue CUMBOJIBHBIX (HOPM CITIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRY.

Conepxanue GyHKIMOHAIBHO-TpadUUE€CKOM TUHUU HAIIEJICHO HA MOJTyYCHHE
0OyJaroNMMUCS 3HaHUM 0 (PYHKIMAX KaK BaKHEHIIEH MareMaTHuecKol MOeNn
JUIS OIIMCAHUS U UCCIIEOBAHMsI pa3HOOOPA3HBIX MPOLIECCOB U SIBICHUN B IPUPOJIE
u obuiectBe. M3ydenne marepuana crnocoOCTBYET Pa3BUTHIO Yy OOy4YarOIIUXCS
YMEHUS UCIOJIb30BaTh PA3JINYHbIE BHIPA3UTEIbHBIE CPEACTBA SI3bIKa MATEMATUKH
— CJIOBECHBIE, CUMBOJMYECKHE, rpaduueckue, BHOCUT BKJIaJ B (popMHpOBaHUE
IPEICTABIICHUN O POJIM MATEMATUKU B PA3BUTHH IIUBUJIM3AIIUU U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kilaccax H3y4yaeTcsl y4eOHbIH Kypc
«Anredpa», KOTOPBI BKIIIOYAET CIEAYIOIIME OCHOBHBIE Pa3/eiibl COJEp KaHUS:
«Yucna ¥ BBIUMCICHUS», «AJreOpanuyeckue BBIPAKECHUSD, «YPAaBHEHUS U
HEpaBEHCTBa», « DyHKIIUN.

Ha uzyuenue yuebHoro kypca «Anredpay» orBoautcs B 7 kinacce — 102 gaca
(3 vaca B Henenmo0), B 8 kimacce — 102 vaca (3 gaca B Hegenro),B 9 kimacce — 102 gaca
(3 gaca B HeEMIO)

COIJEPKAHUE OBYUEHUSA

7 KIIACC

Yucaa v BIYUCICHUSA

Hpo6u OOBIKHOBEHHBIE U JIECATUYHBIE, IEPEXOA OT OJAHOW (OPMBI 3aNUCU
npoOeit k gpyroi. IloHsTHE palMOHAJIBHOTO YMHCIA, 3alHUCh, CpPaBHEHUE,
yHOPSAJOYUBAHUE PAIMOHAIBHBIX 4YHCel. ApuMmeTudyeckue JOeUCTBUS C
palMOHAJIBHBIMU YHCIIaMU. Pemenue 3aaad u3 peaibHOM MpPaKTUKW Ha YacTH, Ha
TpoOH.

Crenenb C HaTypajJbHBIM IIOKa3aTelIeM: OIpEesieHre, MpeoOpa3oBaHUe
BBIPAKEHUI HA OCHOBE OMpEIeTIEHUs, 3aUCh 00NbIIuX yucen. [IpoueHTsl, 3anuch
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MPOLIEHTOB B BUE ApoOU U ApoOU B BUJE MPOLEHTOB. TpHU OCHOBHBIC 33Ja4l Ha
IPOLIEHTHI, PEMICHUE 3a7a4 U3 PEATbHON NPAKTHUKHU.

[IpuMeHeHnEe TPU3HAKOB JIECIIMMOCTH, PAa3JIOKEHUE Ha MHOXKHUTEIH
HATYpPAJIbHBIX YHCE.

PeanbHple  3aBHCHMMOCTH, B TOM 4HClIe TmpsMas W oOpaTHas
IPONOPLUHUOHAIIBHOCTH.

AJuireOpandecKue BbIPaKeHUSA

[IepemeHHBIE, UNCITOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHON. [lomycTuMBbIE
3HA4YCHHUS EpEMEHHBIX. [ [peacTaBienne 3aBUCUMOCTH MEXK Ty BEIMUMHAMHU B BUJIE
dopmynbl.  Beraucnenmss mo  popmynam. [IpeoOpazoBanme  OyKBEHHBIX
BBIPAKEHUI, TOKIECTBEHHO paBHbIE BBIPAXKECHUS, ITpaBuiia NpeoOpa3oBaHus CyMM
U TPOU3BEICHUM, NpaBUiIa PACKPBITUS CKOOOK W TMPUBEIEHUS MOJOOHBIX
CIaracMbiX.

CBoOliCTBa CTENEHN C HATYPaJIbHBIM IIOKA3aTEIIEM.

OnHowiensl 1 MHOTOWIEHBI. CTenieHb MHOrowIeHa. ClioKeHue, BBIYNTAHUE,
YMHOXXEHUE MHOrOWwIeHOB. DOpMyJbl COKpAIIEHHOTO YMHOXEHUS: KBaaApar
CyMMbl M KBaapar paszHocTu. Dopmyina pa3HOCTH KBajaparoB. PasznoxeHue
MHOTOYJICHOB HA MHOKUTEIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YypaBHEHUs, MpaBWiIa MpeoOpa3OBaHUS YpaBHEHUS,
PaBHOCUJIBHOCTDh YPaBHEHUU.

JIuHeHOe ypaBHEHHME C OJHOM IEPEMEHHOW, YUCIO KOPHEN JIMHEHMHOIO
YPaBHEHMS, PEUICHUE JIMHEUHBIX ypaBHEHHU. COCTaBICHHE YPaBHEHHM IO
YCJOBHIO 3aJ1auu. Pelenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPABHEHUI.

JluneitHoe ypaBHEHUE C IBYMsI TIEpEeMEHHBIMU U ero rpaduk. Cuctema AByX
JIMHEMHBIX YPaBHEHUW C JBYyMs N€PEMEHHBIMU. PelieHue cucrem ypaBHEHUM
crnoco0oM MoACTaHOBKH. [IpuMepsl pemieHus TEKCTOBBIX 3ajad C MOMOUIBIO
CUCTEM YpPaBHECHUM.

DOYyHKIUU

Koopannara Touku Ha ipssmoint. HuciioBbie MpoOMEKyTKU. PaccTosiHre MEXTY
JBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AbGcumcca u opanHaTa
TOYKU Ha KOOPAUHATHOM 11ocKocTH. [IpuMepsl rpadukoB, 3a1aHHBIX (OPMYTIaMH.
Urenne rtpadukoB peanbHbIX 3aBUcUMOcTei. [lonstue dynknuu. ['paduk
¢bynaknuu. CBorictBa QpyHkiuid. Jluneitnas pynkius, e€ rpaduk. ['padux pynkimm
y = |X|. I'paduueckoe perieHre TUHEHHBIX ypaBHCHHH W CHUCTEM JIMHEWHBIX
YpaBHEHUN.

8 KIIACC

Yucjaa v BLIYUCJICHUSA



KBagpatneiii kopeHb u3 uucia. [loHsitue 00 uppanvoOHATIBLHOM YHCIIE.
HecsaTuunble NpUOIMKEHHS UPPALIMOHATIBHBIX yncel. CBoMCTBa apuMEeTHYECKUX
KBa/IpAaTHBIX KOPHEH U X MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUSAM. [[eiCTBUTENbHBIC YUCIIA.

CreneHb ¢ LENBIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AJire0OpanvecKue BbIPaKeHUs!

KBagmpaTHbil TpExwieH, paslIoKEHHE KBAJPATHOIO TpEXWIeHAa Ha
MHOXHUTEIH.

AnreOpanyeckass apoOb. OCHOBHOE CBOWCTBO alreOpanyeckoi JIpoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JIeJIEHuE alreOpanyeckux JpoOei.
PanronanbpHbie BhIpaXKEHUS U UX MPE0Opa3OBaHUE.

YpaBHeHNs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢(opmyia KOpHEH KBaApaTHOIO YypaBHEHUS.
Teopema Buera. Pemienne ypaBHeHUIA, CBOAAIINXCS K JUHEWUHBIM U KBaJPATHBIM.
[Ipocreiimne qpoOHO-paOHAIbHBIE YPABHEHUS.

['padmueckas nHTEpHIpeTalMsl ypaBHEHUH C JBYMsI IEPEMEHHBIMU U CUCTEM
JMHEHHBIX YpAaBHEHUM C JByMs IepeMEHHBIMH. [IpuMepsl pemeHus cucreM
HEJIMHEMHBIX YPABHEHMM C IBYMS IIEPEMEHHBIMHU.

Petienne TEKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHON NEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM TMEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJTHOM NTEPEMEHHOM.

DOyHKUUHA

[lonstue ¢ynkauu. OOIacTh ONpEAENICHUST U MHOXKECTBO 3HAYCHHH
¢bynakuuu. CiocoObl 3a1anus QyHKITUH.

I'padux pynkiuu. Yrenue cBoicTB pyHkuu no e€ rpaduxy. ITpumepst
rpa@ukoB (GyHKIHMA, OTPAKAIOIIUX PEATIbHBIE MPOLECCHI.

@OYHKIMK, OMNUCHIBAIOIIME MPAMYIO U OOpaTHYIO MPONOPIHMOHAIBHBIE
3aBHCHMOCTH, ux rpadukn. OyHkumn y = X2, ¥ = X3, Y = VX, y=|x|. [paduaeckoe
pellIeHNE YPaBHEHUN U CUCTEM YPABHECHUM.

9 KUIIACC

Yucaa 1 BbIYUCIEHUSA

ParmonanpHbie unciia, MppallMOHAIBHBIC YKCIa, KOHEUHbBIE M OCCKOHEYHBIC
JeCATUYHbIC APOOU. MHOXKECTBO JIEUCTBUTEIBHBIX YHCE, IEUCTBUTEIbHbBIC YU CIIA
KaKk OECKOHEUYHBIC ACCATHYHBIC ApoOH. B3amMHO OJHO3HAYHOE COOTBETCTBHC
MEXAY MHOXKECTBOM JEUCTBUTENIBHBIX YUCET U KOOPAUHATHOM MIPSMOM.

CpaBHeHUE JIEUCTBUTENBbHBIX 4YHCEN, apUMETHUYECKUE JEUCTBUS C
NIEUCTBUTEIILHBIMH YHCIIAMH.



Pa3mepbl OOBEKTOB OKPYXKAIOLIETO MHUPA, IJIUTEIBHOCTh MPOIECCOB B
OKPYXKarOIEM MHUpE.

[TpuOnmxE€HHOE 3HAUEHUE BETMUMHBI, TOUHOCTh PpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYUCIICHUN.

YpaBHeHMs U HEPABEHCTBA

JluneriHOE ypaBHEHME. PelnieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagparHoe ypaBHeHue. Pemenue ypaBHEHUN, CBOAAIIMXCS K KBaIPATHBIM.
bukBagpatHoe ypaBHeHuUe. [[puMepsl pelieHrs] YPaBHEHUM TPETHEN U YETBEPTOMN
CTETEHEN Pa3JI0)KEHNEM HA MHOXKHUTEIIH.

Pemenne npoOHO-paliioHaNbHBIX ypaBHEHHUI. PelleHne TEeKCTOBBIX 3a/ad
anredpandeckuM METOI0M.

VYpaBHeHHE C IBYMs NIEpEMEHHBIMU U €ro rpaduk. PemeHue cucrem nByx
JIMHEWHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMU. Pelienue cucrem JByX ypaBHEHHNH,
OJIHO M3 KOTOpBIX JIMHEHHOE, a Apyroe — BTOpoM creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a1a4 aare0panyeckum crocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuMHENHBIX HEPABEHCTB C OJHOW INEpEMEHHOM. PemeHune cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBamgpaTHele HepaBeHCTBA.
['paduyeckass uHTEprpeTalvsi HEPABEHCTB U CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMH.

DOYyHKIUU

KBagparnunas ¢ynkuus, e€ rpapuk u cBoictBa. [lapabona, KoopAUHATHI
BEPIIMHBI TApadO0JIbl, 0Cb CAMMETPHUH MAPAOOJIBI.

Ipaduxu dyrxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , n ux
CBONCTBA.

YucioBbIe 10CJIe10BATEILHOCTH U IPOrpPeccum

[ToHsATHE YMCIOBOW MOCIEAOBATEIBHOCTH. 3aJlaHHE IMOCIEA0BATEIBHOCTH
peKyppeHTHOH (hopmynoi u popmysoil N-ro yieHa.

Apudmernueckass U reoMmerpuueckas mnporpeccud. @opmyibl N-ro vjieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI NIEPBBIX N YJICHOB.

N300pakeHre WICHOB apU(PMETHUYECKON M TeOMETPHUUECKOW MNporpeccui
TOYKaMH Ha KOOPAWHATHOW MJIOCKOCTH. JIMHEHHBIN M 3KCTIOHECHIIUAIBHBIN POCT.
CiioXHbIE TPOLICHTHI.

IVIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA TTPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDBI



JINYHOCTHBIE pe3yJabTaTbl OCBOCHHS MPOTrpaMMbl Y4YEOHOro Kypca
«Anre0Opa» XapaKTepU3yIOTCSL:

1) naTrpuoTHyYecKoe BOCIUTAHME:

IPOSIBJICHUEM HHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCHUHUCKON
MaT€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTHKEHHUSAM POCCHUHCKHUX
MaTEMaTUKOB U POCCHMCKOW MaTeMAaTHYECKOW IIKOJIBI, K MCIOJb30BAHUIO 3THX
JOCTUKEHUM B IPYIUX HayKax U MNPUKIAAHBIX chepax;

2) rpaskaaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO 00S3aHHOCTEN IPAKJaHUHA U Peal3alli €ro
npaB, MPEICTaBICHHMEM O MaTEMaTHUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBJIECHUH, IPOLEAYP IPAKIAHCKOro oOIecTBa (Hampumep,
BbIOOPBI, OIIPOCHI), FOTOBHOCTBHIO K 00CYKJIEHUIO ATUUECKUX MTPOOJIEM, CBA3aHHBIX
C NPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAHOBKOM HAa AaKTMBHOE YYacTHE B pEUICHUM MPAKTHYECKUX 3aaad
MaTEMaTUYECKOM HaIIPaBJIEHHOCTH, OCO3HAHHEM BAXXHOCTH MaTEMaTHYECKOTO
o0pa3oBaHMs HAa MPOTSHKEHUU BCEW KU3HM MJIs YCHEIIHOW MPO(PECCUOHAIBHON
NEATEIbHOCTH W PAa3BUTUEM HEOOXOJMMBIX YMEHHW, OCO3HAHHBIM BBHIOOPOM U
[OCTPOEHUEM MHIUBUAYAIbHONW TPACKTOPUU 00pa30BaHUs U )KU3HEHHBIX IUIAHOB
C Y4ETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHE:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETHYECKOMY BOCHPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEUICHUH, PACCYX IACHUH, YMEHHIO BHUJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IO3HAHMSA:

OpUEHTallUed B JIEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKA, PUPOIBI U
oOlecTBa, MOHMMAHMEM MAaTEMAaTHYECKOW HAyKu Kak c(epbl YelOBEeYeCKOu
NEATEIbHOCTH, JTANOB €€ Pa3BUTHUS U 3HAYMMOCTH JUIS Pa3BUTHS LUBUIIU3ALINH,
OBJIAJICHUEM SI3BIKOM MAaTEMATHUKH M MAaTEMaTUYECKON KyJbTypOl KaK CpelICTBOM
MO3HAHUS MHpPA, OBJAJEHUEM NPOCTEUIIMMU HABBIKAMH HCCIEA0BATENIbCKOM
NEeSATENbHOCTH;

6) ¢pusnmueckoe BocnmuTanue, (popMHpoOBaHHME KYJbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1ArONOJyYHUs:

TOTOBHOCTBIO INPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HHTEpPECax CBOETO
3I0pOBbs, BEACHHMS 3J0pOBOr0  o0pasa JKM3HU (340pOBOE  MHUTAaHHE,
cOQIaHCUPOBAHHBIN pPEXUM 3aHATHUH M OTAbIXa, peryisipHas (Qunveckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa PEQIIEKCHH, MPU3HAHHUEM CBOETrO
IpaBa Ha OIKOKY M TaKOTo e MpaBa JAPYroro 4yeaoBeKa;



7) 3K0JIOrH4YecKoe BOCIIUTAHUE:

OpUEHTallMel Ha NIPUMEHEHNE MAaTEMaTUYECKUX 3HAHUH AJIs peLeHus 3a1a4
B 00JacTH COXPaHHOCTH OKPYKaloIEH Cpelbl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HX BO3MOXHBIX HOCJIEICTBUW ISl OKPYXAIOWIEW Cpeabl, OCO3HAHUEM
IJI00aJIBHOIO XapakTepa 3KOJOTHYECKHUX MPOOJIEM U MyTel UX PELIEHUS;

8) apanTanmsa K M3MEHSIIOIUMCS YCJIOBUSIM COLUATbHON ¥ NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBUSAX HEOIPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOE€ KOMIIETEHTHOCTH Y€pPe3 MPAKTUUECKYIO I€SITEIbHOCTh, B TOM YUCIIE
YMEHHE YUYHUTHCS Y OPYTHX JIOACH, MpHOOpeTaTh B COBMECTHOW IEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMH U3 OIbITA APYTUX;

HEOOXOAUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAaHUN, B TOM YHCIE
(GopMyTUpOBATh UAEH, IOHATHUS, TUTIOTE3BI 00 OOBEKTAX U SBJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTBI COOCTBEHHBIX 3HAHUA H
KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO  CUTYallUl0, BOCIHPUHUMATH
CTPECCOBYIO CUTYallMI0 KakK BbI30B, TPEOYIOUIMII KOHTpPMEp, KOPPEKTHUPOBATH
MPUHUMAEMBbIE pEIIEHUsI U ACUCTBUSA, (QOPMYIMPOBATH U OLEHUBATH PUCKHU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHBIE YHuUBEpPCAJIbHbBIC yqeﬁnble HeﬁCTBHﬂ

ba3oBble 1ornyeckue AecTBUA:

e BBIABIIITH U XapaKTEPU30BaTh CYIIICCTBEHHBIC TPU3HAKN MATEMAaTHIECKUX
00BEKTOB, TOHATHH, OTHOIICHUN MEXTYy MOHATHSAMHU, (HOPMYIUPOBATH
ompenereHus] TOHSATHHM, YCTaHaBIMBATh CYIIECTBEHHBIH MPHU3HAK
KJlaccu(UKaIy, OCHOBAaHUSA JUIsl OOOOIIEHUS M CPAaBHEHUS, KPUTECPUU
IPOBOJIUMOTO aHAJTN3a;

e BOCIPUHUMATH, (OPMYJIUPOBATH M TPEOOPA30OBHIBATH  CYKICHUS:
YTBEPAWTEIIbHBIE W OTPUIIATEIbHBIC, CIUHUYHBIC, YaCTHBIC M OOIIHeE,
YCIIOBHBIE;

e BBIBJISITh  MaTeMAaTHMUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
npoTtuBopeursi B (akTaxX, MAHHBIX, HAOIIOACHUSAX W YTBEPKICHUSX,
npemjiaraTh  KPUTEPHH I BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUNL;

e JIe7IaTh BBIBOJBI C HMCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, NETyKTUBHBIX W
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUSHHH 110 aHAJIOTHH;

e paszbupaTh J0Ka3aTEIHCTBA MATEMATHICCKUX YTBEPKIACHHUH (TTPSIMBIC U OT
IIPOTHUBHOT0), TTPOBOJIUTH CAMOCTOSTEIILHO HECIIOXKHBIC JTOKa3aTe/IbCTBA
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MaTeMaTU4ecKnX (PaKToOB, BHICTpaWBATh aPTYMEHTAIIMIO, TPUBOIUTH
IpPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBIOMpaTh HaMOOJEe MOAXOIANINN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBnlIe ucciieqoBareLCKue 1eiCTBUSA.

UCIIOJIb30BaTh BOMPOCH! KaK MCCIIEA0BATEIBCKHUI HHCTPYMEHT MMO3HAHUS,
dbopmMyIupoBaTh BOMPOCH, (DUKCHUPYIOIIUE MPOTHBOpEUYHe, MpodieMy,
CaMOCTOSITEJIbHO YCTaHaBIIMBaTh HCKOMOE U JIaHHOE, (OpMHUPOBATH
TUIIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIINIO0, MHCHHE,

IIPOBOJIUTH TI0 CAMOCTOSITEIBHO COCTaBJIEHHOMY IUIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJBIIIOE  HUCCIAEJOBAHHUE IO  YCTAaHOBJICHHUIO
OCOOEHHOCTEl MaTeMaTH4YeCKOro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXK]1y COOOM;

CaMOCTOSTENIbHO (hOPMYJIUPOBATH OOOOIIEHUS U BBIBOBI 10 pe3yJibTaTaM
IPOBEAEHHOTO HAOJIIOICHHS, UCCIICIOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHHIA;

MIPOTHO3WPOBATh BO3MOXXKHOE PAa3BUTHE TPOIIECCa, a TAKKE BBIIBUTATH
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpPMAIIMHU, JAHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a]1a4H;

BBIOMpaTh, aHAIU3UPOBATh, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
MH(pOpMAITUIO PA3IMUHBIX BUJIOB U (POPM MpECTABIICHHUS;

BbIOMpaTh (QopMy TpencTaBieHUs HHPOPMAIMM WM HILTIOCTPUPOBATH
peraemMbie 3a/ladyd CXeMaMu, JuarpaMMmMaMu, WHOW Tpapukod M HX
KOMOMHAIIUSIMU;

OIIEHUBATh HAAEKHOCTh MH(OOPMALIMKM MO KPUTEPUSIM, TMPEIOKEHHBIM
y4YUTENEM WU CHOPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh M (QOPMYIHpPOBATH CYXKJEHUS B COOTBETCTBUU C
YCIOBHSIMU U LIETSIMU OOIIEHMS, ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PE€HMSI B YCTHBIX U MUCHbMEHHBIX TEKCTAaX, JAaBaTh MOSICHEHUS IO
XOAy peUIeHUs 3a1a4i, KOMMEHTUPOBATH MTOJYUYEHHBIN PE3YJIbTAT;

B X0J1€ 00CYXI€HH 337]aBaTh BOIPOCHI 110 CYIIECTBY 00CYXK1aeMOi1 TEMBI,
MpOoOJIEMBI, peliaeMol 3a/1a4u, BBICKa3bIBATh UJICH, HAIICJICHHBIC HAa TTIOWCK
pELIEHUs], COIMOCTABJIATH CBOM CYXKIECHHS C CYXKICHUAMHU JPYTUX
YYaCTHHUKOB Juanora, oOHapy>KUBaTh pa3jiudyve U CXOJICTBO IMO3HIIMM, B
KOPPEKTHOI (popme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,



e TMPEACTABIATh  pE3yJAbTaThl  pEelIeHWs  3a7a4yd,  OKCICPUMEHTA,
UCCJIEIOBAHUSI,  TPOEKTa, CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYILICHHUSA C YUETOM 3aJ1ay MPe3eHTAIlMU U OCOOCHHOCTEN ayIUTOPHH;

e TMOHMMAaThb W  WCHOJB30BATh  MPEUMYIIECTBA  KOMAHAHOW U
WHIUBUyAIbHOW pabOThl MpU PEIICHHH YYCOHBIX MaTEMaTHYCCKUX
3ajay;

e TPUHUMATH LIEJTb COBMECTHOM JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3AIUIO
COBMECTHON paloThl, pacmpenensiTb BHIbI PabOT, JOroBapuUBaThCS,
00CyXIaTh MPOIIECC U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOIBKUX
JIIOCH;

e YYacTBOBaTh B TPYMIOBBIX (opMax paboTel (00CYyXJIeHHSI, OOMEH
MHEHHUSMH, MO3TOBbIE IITYPMBI W JPYTrue€), BBIMNOJHATH CBOI 4YacTh
paboOThI 1 KOOPAWHUPOBATH CBOM ACHCTBUS C APYTHUMH WICHAMH KOMaH/IbI,
OIICHWBATh KA4ECTBO CBOETO BKJIaJa B OOMIUH TMPOAYKT IO KPUTEPHSIM,
c(hOpMyITUPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBHS.

PerynsiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe JeiCTBUSA

Camoopranuzamnus:

e CaMOCTOSITEIFHO COCTABIIITH IUIAH, AJITOPUTM PEIICHHS 3a1a9d (WIIH €ro
4acTh), BEIOMPATh CMOCOO PEIICHHS C YYETOM HUMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BapUaAHTHI pEIeHUH ¢ y4ETOM HOBOM MH(MOpMAIIHH.

CaMOKOHTPOJIb, SMOIIUOHAJILHbIN HHTEJIEKT:

e BIAJAETh CHOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJS Tporecca U
pe3ynbTaTa penieHus MaTeMaTHYeCKON 3a/1auu;

e TMpPEABUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh NPU PEIICHUU
3a/lauyd, BHOCHUTH KOPPEKTUBBI B JEATEILHOCTH HAa OCHOBE HOBBIX
00CTOSATENHCTB, HAMACHHBIX OIMUOOK, BBISIBICHHBIX TPYAHOCTCH;

e OIICHWBATh COOTBETCTBHUE pe3yibTaTa ACATEIHPHOCTH TTOCTABICHHON IEIN
1 YCIIOBUSM, OOBSCHATH TPUIMHBI JOCTHKEHUS WM HETOCTYKCHHSI 1IEITH,
HAXOJUTh OMUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

K konmy oOyueHuss B 7 kjacce OOyYarOUIUNCS TOJYYUT CICAYIOIIUE
MPEIMETHBIE PE3YIIbTATHI:

Yucsa v BBIYUCJICHUS

BrinonHsaTh, coueTass yCTHBIE W NMUCHMEHHBIE TPUEMBI, apu(pMETHIECKUE
JNEUCTBHUS C PAlMOHAJIBHBIMU YHCIIAMMU.
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HaxoauTh 3Ha4Y€HHS YHUCIOBBIX BBIPAXKEHUH, MPUMEHATh Pa3HOOOpa3HbIE
CIoCOOBI U TPUEMBI BBIYUCIICHHS 3HAUEHHUI TPOOHBIX BBIPAXKEHUM, COAEpHKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexonuth OT oAHON (HOPMBI 3amMCU YKcen K apyroi (mpeoOpa3oBbIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YNOPSAI0YMBATH PALIMOHAIIBHBIC YUCIA.

OKpyrJIsTh yncna.

BrINoMHATE NPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYUCICHUM, OEHKY 3HAYEHUN
YUCJIOBBIX BBIPAKCHHWM. BBIITONHATE OEHUCTBUSA CO CTENEHSIMHU C HATYpaJbHBIMU
MOKa3aTEISIMH.

[IpyuMeHSATh NpU3HAKU  JECIMMOCTH, pAa3lOKEHHE Ha  MHOXKUTEIN
HaTypaJbHbIX YNCEIL.

Pemate mpakTHKO-OPMEHTHPOBAHHBIE 337a4M, CBS3AHHBIE C OTHOLICHHEM
BEJIMYMH, IPONOPLUHUOHAIBHOCTBIO BEIWYMH, ITPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl PEIICHUA 3a/1a4 ¢ y4ETOM OIPAHUYECHUM, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpuBaEMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonb3oBath anreOpandeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTh
e€ B Ipoliecce OCBOEHUsI yUeOHOro MaTepuaa.

HaxonuTth 3HaueHHs] OyKBEHHBIX BBIPQKEHMHM NpPU 3aJaHHBIX 3HAUYEHUSX
IIEPEMEHHBIX.

BeinonHAT,  mpeoOpa3oBaHusi  LENOrO0  BBIPAKEHUS B MHOTOWIEH
MPUBEJECHUEM NTOTOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BBINONHATE YMHOXXEHHE OJHOYJIEHA HAa MHOIOYIEH M MHOIOWIEHa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYIIbI KBaJipaTa CyMMbI U KBaJlpaTa pa3HOCTH.

OcCymeCTBIATh PA3JI0KEHUE MHOTOWIEHOB HAa MHOXKHUTEIM C IMOMOLIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXHTENS, TPYNIUPOBKUA CJIaraeMblx,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTh mpeoOpa3zoBaHUsI MHOTOUJICHOB JIJIsl PELLIEHUS Pa3IMYHBIX 33]1a4
U3 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEAJIbHON ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHW C HATYpPaJdbHBIMU IOKA3aTEISAMH JUIS
peoOpa3oBaHUsI BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

PemaTte nvHEVHBIE YypaBHEHUS C OJHOM MEPEMEHHOW, NPUMEHS IPaBUIA
IIepexo0/1a OT UCXOJHOI'0 YPAaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTs, ABisieTcs
JIM YUCJIO KOPHEM YpaBHEHHS.

[IpumensTh rpaduueckre METOAbI IPH PEIICHUH TUHEHHBIX YPABHEHHUH U X
CUCTEM.
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[TonOupaTe mpuUMeEpHl Map YHUCEN, SBISIIONUXCS PEIICHUEM JMHEWHOTO
YPAaBHEHHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPJAWHATHOM IJIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHHUS C
IBYMSI TIEPEMEHHBIMH, TOJIB3YSACh TpadUKOM, MPHUBOIUTH TPHUMEPHI PEIICHUS
ypaBHEHUS.

Pemats cucTeMbl IByX JTMHEHHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU, B TOM
qucie rpau4yecKu.

CocTaBisTh M pellaTh JUHEWHOE YPABHEHHE WM CUCTEMY JIMHEHHBIX
YpaBHEHUH M0 YCJIOBUIO 3aJaud, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJy4eHHBIN pe3yibTart.

DyHKUNH

N300paxkaTh Ha KOOPAMHATHOM TPSIMOM TOYKH, COOTBETCTBYIOLIUE
3aJIaHHBIM KOOpJMHATAM, Jy4d, OTPE3KH, WHTEPBaJbl, 3aMKUCHIBATh YHUCIIOBHIC
MIPOMEXYTKU Ha AJIreOpandecKoM SI3bIKE.

OTtMeuath B KOOPAMHATHOM TMJIOCKOCTH TOYKHU IO 3aJaHHBIM KOOpJWHATaM,
CTpouTh rpaduku TMHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKINU Y = [X].

OnuceiBaTh C MOMOIIBIO (YHKIMA H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMUUHAMU: CKOPOCTb, BpPEMS, PACCTOSIHUE, 1I€HA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOJIUTEIILHOCTD, BpEMsi, 00bEM PabOTHI.

Haxonuth 3HaueHre PYHKIIUU IO 3HAYCHHIO €€ apTryMeHTa.

[Tonumats rpaduyeckuii cocod MpeACTaBiICHUs U aHan3a WH(POpMaIUH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPAPUKOB pealbHBIX ITPOLIECCOB
Y 3aBUCHUMOCTEM.

K koniy oOyueHuss B 8 kiiacce oOydarolmuidiCsl TMOJYYUT CIEAYIOIIUE
pPEAMETHBIE PE3YJIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

Hcnonb30BaTh HayadbHbIE MPEACTABICHUSI O MHOXECTBE JIEUCTBUTEIBHBIX
YquCes JJ1sl CPAaBHEHUSI, OKPYTJICHUS U BBIUYMCIICHUM, N300pakaTh 1EUCTBUTEIIbHbBIC
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSAMOU.

[IpumeHaTy mOHsSTHE apu(PMETUYECKOTO KBaIpaTHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, WCIONB3YS MPH HEOOXOTUMOCTH KaJbKYJSTOP, BBHITOIHSATH
peoOpa3oBaHusl BBIPAXKEHUM, COJEpPKAIIUX KBaJpaTHbIE KOPHH, HCIOJb3YS
CBOWCTBA KOPHEHN.

Hcnonp30BaTh 3anmucu OOJBIIUX M MaJIBIX YHCEN ¢ MIOMOIIBIO EeCATUYHBIX
npoOeii u creneHeit uucia 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHsATh TOHSATHE CTENEHHW C IeJIbIM I[I0Ka3aTesieM, BBIMOJHITh
npeoOpa3oBaHUs BRIPAKECHUH, COJIEPKAITUX CTEIEHHU C LEJIbIM MTOKa3aTesIeM.

BrIMonHATE TOXKAECTBEHHBIE MPEOOpPA30BaHUS PAMOHATBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWI JACHCTBUN HAJ MHOTOWJIEHAMH U alreOpandecKuMu ApoOsiMu.

12



PacknanpiBaTh KBapaTHBIN TPEXUYIIEH HA MHOKUTEIIN.

[IpumeHsaTh TpeoOpa3zoBaHus BRIPAXKEHUHN JIJIs pEIISHUS pa3IMYHbIX 3a1a4 U3
MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATBHOW MMPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHENHbIE, KBAaJIpaTHbIE YPABHEHUS W PAllMOHAIBHBIC YPaBHEHUS,
CBOJISIILIMECS K HUM, CHCTEMBI IByX YPABHEHHM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTH MpPOCTENIINE UCCIEN0OBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B
TOM YHCIIE C MPUMEHEHHEM rpaduyecKux NpeicTaBlieHni (YyCTaHaBIUBaTh, UMEET
JI1 YpaBHEHHE WJIM CHCTEMA YPABHECHUM PELICHUS, €CIIM UMEET, TO CKOJBKO, U
npouee).

[TepexoauTs OT cioBecHOU (OPMYJIHPOBKH 3adauM K e€ ajaredpandeckoit
MOJENN C T[OMOIIBI0 COCTABJICHHUS YpPAaBHEHUS WM CHUCTEMbl YpPaBHEHUHU,
WHTEPOPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 33Ja4d IOJYYEHHBIN
pe3yJbTar.

[IprMeHSTh CBOWMCTBA YHCIOBBIX HEPABEHCTB JISI CPaBHEHUS, OLICHKH,
pelIaTh JIMHENHbIE HEPABEHCTBA C OJHOM IMEPEMEHHOM M UX CHUCTEMBI, 1aBaTh
rpa@uyuecKyr0 WUIIOCTPAIMI0 MHOXKECTBAa PEIICHUN HEPaBeHCTBA, CHCTEMBbI
HEPABEHCTB.

DOYyHKIUU

[TorumaTe U UCHONB30BATh (YHKIIUOHATIBHBIE TIOHATHUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O3HAUYCHUS), OMPENENATh 3HAYCHUE (PYHKIUU IO 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIUMU 10 €€ rpaduKy.

Ctpouts rpaduku dJIeMEeHTapHBIX (YHKIIUA BUA:

y = kix, y = x2,y = x3,y = |X|, Y = VX, OIHCHIBaTh CBOICTBA YHCIOBOI
byHKIMHU 110 €€ rpaduky.

K xoniy oOydyenuss B 9 kijacce OOydYarOMIMICS MOMYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHMBATH M yHOPSAOUYNBATH PAIMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

BoimonasaTe  apudmeTndeckue JEUCTBUS C PAIMOHAIBHBIMH YHCIIAMU,
coyerass YCTHbIE M IHCbMEHHBIE IIPUEMBI, BBIIOJIHATh BBIYMCICHUA C
MppalroOHaTbHBIMU YUCIIAMH.

Haxonute 3HaueHWsi CTENEHEHM C UEJIbIMH IIOKa3aTelasiIMU WU KOPHEW,
BBIYUCIISITh 3HAYEHHS YUCTIOBBIX BBIPAKCHUM.

OKpyrisiTh JE€WCTBUTEIBHBIE YHUCJA, BBINOJIHATH MPUKUIKY pe3yJibTrara
BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHENHbIE M KBAJpaTHbIE YPABHEHUS, YPABHEHHMS, CBOASIIMECS K
HUM, TTPOCTEUIITNE APOOHO-pAIIMOHATILHBIE YPAaBHECHHUS.
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Pemare cuctembl IByX JMHEWHBIX YPAaBHEHUW C JBYMs IIEPEMEHHBIMU M
CUCTEMBI JIByX YPAaBHEHHH, B KOTOPBIX OJJTHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarp TeKCTOBBIE 3amaud  aNreOpandeckuM CIOCOOOM C MOMOILBIO
COCTABJICHHsI YPABHEHUS UJI CUCTEMBI JIBYX YPAaBHEHHUU C IBYMs IEPEMEHHBIMH.

IIpoBOAUTE MpOCTENIIE UCCIEN0OBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM IpapUUECKUX MPEACTABICHUH (YCTaHABINBATD, UMEET
JY YpaBHEHHME WJIM CUCTEMa ypaBHEHUM PELIEHUs, €CIIM MMEET, TO CKOJIBKO, H
nmpouee).

Pemate nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paKaThb
pelIeHNEe HEPABEHCTB HA YMCIIOBOW IPSAMOM, 3alMCHIBATH PEIICHUE C NTOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMbl JMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB,
BKJIIOUAIOIIME KBAJpPaTHOE HEPABEHCTBO, H300pakaTh pEUICHHE CHUCTEMBI
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3aIIUCHIBATH PEIIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUHN PA3JIMYHBIX 33]1a4.

DOyHKUUHA

Pacno3naBaTh (yHKIMM H3y4eHHBIX BUAOB. [lOKa3pIBaTh CXEeMaTUYECKU

PacIoIOKEHUE Ha KOOPAMHATHON TIOCKOCTH TpaduKoB GyHKIKH Buaa: Y = KX, Y
=kx+b,y=k/x,y=ax2 + bx + ¢,y =x3,y =X,y = |X|, B 3aBucumoctu ot
3HaYeHUI K0d()(PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIIHIA.

Crpouth 1 n300paxaTb CXeMaTUUYECKU TrpadUKU KBaAPATUYHBIX (PYHKIUH,
OINUCHIBAaTh CBOWCTBA KBAIpaTUUHBIX (YHKIUI 1O UX rpadukam.

Pacnio3naBaTh kBaipaTHUHYIO (QYHKLHIO 11O (HOpMYIie, IPUBOANUTE IPUMEPHI
KBaJApPaTUYHBIX (QYHKIMI U3 peaibHOM KU3HU, (PU3UKU, TEOMETPUHU.

YucsioBble MOCIEA0BATEIbHOCTH U MIPOTPecCH

Pacno3naBaTh apu@METHUECKYyI0O M TE€OMETPUYECKYIO MPOTPECCUU MpuU
Pa3HBIX CIOCO0aX 3a/1aHMUs.

BbINONMHATE  BBIYMCIEHUS C HCIOJB30BaHHEM (QOopMya N-TO 4YieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI NEPBBIX N UJICHOB.

N300paxkaTh uieHbl MOCIEIOBATENbHOCTH TOYKAMU Ha KOOPAMHATHOU
IUIOCKOCTH.

Pemate 3a1aum, CBSI3aHHBIE C YMCIOBBIMH I1OCJIEI0BATEIBHOCTSIMU, B TOM
qucIie 3a7a4d U3 peabHOM KM3HU (C UCIOJIb30BaHUEM KaJbKYJISATOPa, HU(POBBIX
TEXHOJIOTUH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pa3aejioB M TeEM KoHnTpoJbHbie
n/n Bcero o0pa3oBaTe/bHbIC
NMPOrpamMmblI padoThI
pecypcsl
1 Yucna v BBIUYKCIICHHS. o5 1 bubmuorexa [JOK
PaunonanbsHble yncia https://m.edso00.ru/7f415b90
5 AnrebGpanueckue 97 1 bubnmoreka [JOK
BBIPAXKEHUS https://m.edso0.ru/7f415b90
3 YpaBHeHus u 20 1 bubmuorexa [HOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 24 1 bubnnoreka [HOK
rpaduku. OyHKIHN https://m.edsoo.ru/7f415b90
5 [ToBTOpEHME U 6 1 bubnuorexa [HOK
000011IEHNE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO 102 5
YACOB I10 [TIPOT'PAMME
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8 KUIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HanmeHnoBaHMe pa3ae/ioB U TeM KonTpoJb (uudposBbie)
n/n MporpaMmsl Bcero HBIE o0pa3oBaTe/ibHbIE
padoTbI pecypchl
Yucna u Beruncienus. Kagparuele bubmiorexa LIOK
1 - 15 https://m.edsoo.ru/7f4
17af8
Yucna u Beruncienus. CTeneHs ¢ bubmiorexa LIOK
2 eIV TOKA3ATEIEM 7 https://m.edsoo.ru/7f4
17af8
AnrebpandyecKkue BhIpaKCHUS. Bubmmorexa LIOK
3 Kpaxparsei Tpéxen 5 1 https://m.edsoo.ru/7f4
17af8
AnreOpanyecKue BoIpaKCHUS. Bubmorexa LIOK
4 AsreGpaieckas ApoGh 15 1 https://m.edsoo.ru/7f4
17af8
YpaBHEHUS 1 HEPABEHCTBA. bubmorexa LIOK
5 Kpazpariibie ypasHeris 15 1 https://m.edsoo.ru/7f4
17af8
YpaBHEHUS 1 HEPABEHCTBA. Bubnuorexa LIOK
6 Cucrems! ypasHexii 13 https://m.edsoo0.ru/7f4
17af8
YpaBHEHUS 1 HEPABEHCTBA. bubmorexa LIOK
7 Hepaercrea 12 1 https://m.edsoo.ru/7f4
17af8
bu6mmoreka [JOK
8 ®yukiun. OCHOBHBIC TTOHSATHUS 5 https://m.edsoo.ru/7f4
17af8
bu6mmoreka [JOK
9 @yskunu. Yucnosbie GyHKINH 9 https://m.edsoo.ru/7f4
17af8
but6mmorekxa [IOK
10 [ToBTOpenue u 0600IIEHHE 6 1 https://m.edsoo.ru/7f4
17af8
OBHIEE KOJIMYECTBO YACOB I10 102 5

[TPOI'PAMME
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9 KJIACC

Ne HaumeHoBaHue KounyecTBO 4acoB DJIeKTPOHHbIE
n/ pa3aesioB u TeM (undposbie)
n NporpamMmbl o0pa3zoBaTejibHbIE
pecypchl
Bcer Konrpoas  IIpakruy
0 HbIe ecKue
padoThI padoThI
OyHKIMH 16 1 bubmuorexa [IOK
https://m.edso0.ru/7f419d0
8
VYpaBHeHus u 14 1 bubmmoreka [JOK
HEPaBEHCTBA. https://m.edso00.ru/7f419d0
VpaBHEHHUS ¢ OHON 8
MepeMEHHON
VYpaBueHus u 14 1 bubmmoreka [JOK
HEPaBEHCTBA. https://m.edso00.ru/7f419d0
Cucremsl 8
YpaBHEHUU
VYpaBueHus u 16 1 bubmmoreka [JOK
HEPaBEHCTBA. https://m.edso00.ru/7f419d0
Hepasencrsa 8
Yucnoseie 15 1 bubmuoreka [JOK
MOCJIe/I0BATEIBbHOCT https://m.edso0.ru/7f419d0
u 8
Yucna u 9 1 bu6mmoreka [JOK
BBIUHCIICHHUSI. https://m.edso00.ru/7f419d0
JlericTBUTEIIbHBIE 8
qucna
[ToBTOpEHwUeE, 18 1 bubnuotexa [JOK
00001IeHHE, https://m.edso00.ru/7f419d0
cucTeMaTu3aus 8
3HAaHUU
OBIIEE KOJIMYECTBO 102 6 0
YACOBIIO
ITPOI'PAMME
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