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MHHOACHUTEJIbBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM W3 OIOPHBIX KYpCOB OCHOBHOTO 00ImIero oOpa3oBaHHs: OHA
o0ecrieynBaeT M3y4eHUE APYTUX NUCIMIUINH, KaK €CTeCTBEHHO-HAY4YHOTO, TaK M T'YMaHUTapHOTO
IIUKJIOB, €¢ OCBOCHHE HEOOXOIUMO JUIA NMPOJODKEHHUS 0O0pa3oBaHMS M B TOBCEIHEBHOW KU3HH.
Pazputue y oOy4aromuxcs Hay4yHBIX MPEJICTaBICHUH O MPOUCXOXKIACHUU M CYLHIHOCTH
anredpanvecknx adCTpaKkIuid, CIoco0e OTPAKEHUST MAaTEMATHIECKON HAYKOH SBIICHUI M IMPOIIECCOB
B TpPUpPOJE M OOIIECTBE, POJIM MATEeMaTHYECKOTO MOJCIUPOBAHHS B HAyYHOM IIO3HAHWH U B
MPAaKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUST W KAa4yeCTB MBIIUICHUS,
HEOOXOJMMBIX U aJanTallid B COBPEMEHHOM Iu(ppoBOM obmecTBe. M3ydenune anreOpsl
o0ecrieynBaeT pa3BUTHE yMEHHs HaAOJIIO/NaTh, CPaBHUBATH, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUS U
BBIBOJIBI, (opMmynupoBaTh YyTBepxkAeHHs. OcBoeHHE Kypca aiaredpbl oOecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIIICHHS OOYYaIOIIMXCS: OHM HCIOJB3YIOT JIEAYKTHBHBIE W WHIYKTHBHBIC
paccyxieHusi, 00001IeHne U KOHKPETH3alnio, abcTparupoBanue u anamoruro. O0ydeHue anredpe
MIPENIoaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENILHOM JEATENbHOCTH OOy4aroUIuxcs, MOATOMY
CaMOCTOSITEIIEHOE PEIICHUE 3a/1a4 SIBIISICTCS pean3anneil e TeTbHOCTHOTO PUHITHAIIA 00yIeHUsI.

B ctpykType mporpammel yueOHOTO Kypca «Anredpay» ajisi OCHOBHOTO 00IIero o0pa3oBaHuUs
OCHOBHOE MECTO 3aHHUMAIOT COJIEPIKATEIBHO-METOMUECKIE JINHUU: «Unciaa M BBIYUCICHUS,
«AnredpanyecKkue BBIPAKCHUS», «YPaBHEHUS W HEpaBEeHCTBa», «DyHkuum». Kaxmas w3 3Tux
COJIepKAaTEIbHO-METOTMIYECKUX JIMHUN pPa3BUBACTCS Ha TMPOTSHKEHWHM TPEX JIET M3YYeHHUs Kypca,
B3aMMOJICHCTBYSl C APYTUMH €r0 JIMHUSMH. B Xome m3ydeHuss y4eOHOro Kypca OOyJaromumcst
MIPUXOJAUTCS JIOTHYECKH PACCYXKIaTh, HCIOIb30BaTh TEOPETUKO-MHOYKECTBEHHBIN S3bIK. B cBS3M ¢
3TUM B TMporpaMMmy Y4eOHOro Kypca «Airedpa» BKIIOYEHbI HEKOTOPHIE OCHOBBI JIOTHKH,
MIpe/ICTaBJICHHbIE BO BCEX OCHOBHBIX pa3jiesiax MaTeMaTUuecKoro o0pa3oBaHus U CIOCOOCTBYIOIINE
OBJIAJICHUIO 00YYaIOIIMMUCS OCHOB YHUBEPCAIILHOTO MaTeMaTH4ecKoro si3pika. CoepikareabHON U
CTPYKTYPHOH OCOOCHHOCTBIO Yy4eOHOTO Kypca «AnreOpa» SBISETCS €ro WHTETPUPOBAHHBIN
Xapakrep.

Copepxanuie TuHUM «HuCna U BBIYUCICHUS CIIY>)KHUT OCHOBOM JIJIsl AajbHEHIIEro M3ydeHus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YYAIOIIMUXCS JJOTUYECKOTO MBIIIICHHUS, (POPMUPOBAHUIO
YMEHHS TIOJIb30BaThCS AITOPUTMAMH, a TaKkKe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB,
HEOOXOIUMBIX JUIsi TIOBCEHEBHOM >XKM3HMU. Pa3BuTHE MOHATHUS O YHUCIIE HAa YpOBHE OCHOBHOTO
oOmiero oOpa3oBaHus CBS3aHO C PAIMOHATBLHBIMU U UPPALMOHATBHBIMU YUCIIaMU, (GOPMHUPOBAHUEM
MIpPEJICTaBICHUI O JEWCTBUTEIHHOM 4YHCIE. 3aBEpIIEHUE OCBOEHHS YMCIOBOM JIMHUU OTHECEHO K
cpenHemy oOiiemMy oOpa3oBaHHIO.

Cogep:xanue AByX anrebpandeckux JUHUN — «AlreOpandecKkue BhIPAKEHUA» U «Y paBHEHUS
U HEpPaBEHCTBa» CHOCOOCTBYeT (POPMUPOBaHHIO y OOy4aromMXcs MaTeMaTHYecKOTo ammaparta,
HEOOXOUMOTO JUI pelIeHUs 3aJady MAaTeMaTHKH, CMEXHBIX TMPEAMETOB M  IPAKTHKO-
OpUEHTHPOBaHHBIX 3a7a4d. Ha ypoBHe ocHOBHOro oOmiero o0Opa3oBaHusi Y4eOHBIM MaTepuan
TPYNIUPYETCS BOKPYr PpallMOHAIBHBIX BBIpAXEHHH. AnreOpa JAEMOHCTpPUPYET 3HAYECHHE
MaTeMaTUKU KakK sI3bIKa JJIs MOCTPOEHHMs] MaTeMaTHYeCKUX MOJIeNiel, OMHUCaHUs IPOLEcCOB U
SBJICHUI peanbHOro Mupa. B 3amaum oOyueHust anredOpe BXOIAT TakKe JalibHeillee pa3BUTHE
JITOPUTMUYECKOTO MBIIIIEHUs, HEOOXOAUMOTO, B YaCTHOCTH, JUISl OCBOCHMS Kypca MH(POPMATUKH,
W OBJQJICHWE HaBBIKAMU JIeYKTUBHBIX paccyxiaeHuil. IIpeoOpazoBaHrue CHUMBOJBHBIX (HopM
CIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHMsI, CHOCOOHOCTEN K MaTEMaTHYE€CKOMY TBOPUYECTBY.

Conepxxanue (pyHKIMOHAIBHO-TpaUUECKO JHMHUM HAlleJICHO Ha MOJy4YeHHE OO0ydarolIMMUCS
3HaHMNA O (YHKIMAX KaK BKHEHIIEH MaTeMaTH4eCKOW MOJIENW IJisi OMHCAHUS U UCCIICOBAHHUS
pa3HOOOpa3HbIX MPOILIECCOB U SBJICHUHN B mpHpoje U olmiectBe. M3ydeHne marepuana



CIOCOOCTBYET Pa3BUTHIO Yy OOYYaIOMIMXCS YMEHHS HCIOJb30BaTh PA3IMYHbIE BBIPA3HTEIIbHbIC
CpeAcTBa s3bIKa MAaTEMaTHKH — CIIOBECHBIC, CHMBOJIMYECKHE, TpaHuecKue, BHOCHT BKIAJ B
(dbopMupoBaHHEe PEACTABICHUIN O POJIM MATEMATUKU B Pa3BUTUU LIUBUIM3AIMU U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7—9 Kilaccax u3ydaercsi ydeOHbIH Kypc «Anredpay, KOTOPBIH
BKJIIOUAET CIIEAYIOLUIME OCHOBHBIE pa3lieibl coiepkaHus: «Huciaa U BBIUYMCICHUD,
«AnrebpanyecKue BEIpaXKECHUD», «YPaBHEHUS U HEPABEHCTBAY, «DYHKIIUNY.

Ha uzyuenue yuebHoro xypca «Anredpa» orsoaurcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Heqneno), B 8 kimacce — 102 ygaca (3 yaca B Hemenmo), B 9 kiacce — 102 ygaca (3 4daca B
HEJIEIIO).

COJEP/KAHUE OB YYEHUSA

7 KJIIACC

Yucisia 1 BbIYUCICHUSA

Jpo6u OOBIKHOBEHHBIE U JAECATUYHBIE, NEPEX0] OT OJHOW (POPMBI 3amHMCH JIpoOei K IpYrou.
[IoHATHE pPALMOHAIBHOTO 4YHCIIA, 3alMCh, CPABHEHME, YIOPAJOYMBAHUE PALMOHAJIBHBIX YHCEIL.
Apudmernueckue ASUCTBUS C pallMOHAJIbHBIMU YKciIaMu. PerieHne 3agad u3 peaqbHOM NMPaKTUKU
Ha 4acTH, Ha IpOOH.

CreneHp ¢ HaTypalbHBIM IIOKa3aTeJIeM: ONpeieieHne, IpeoOpa3oBaHne BhIPAXKEHUH HA OCHOBE
ompeseNieHus], 3anuch 0OJbIINUX yuceln. [IpoleHTsl, 3anuch MPOIEHTOB B BHE APOOU U Apodu B
BH/JIE ITPOLIEHTOB. TpU OCHOBHBIE 33J1a4M Ha MPOLEHTHI, pENICHUE 3a7a4 U3 PEAJIbHOM NPAKTUKH.

[IpuMeHeHne npu3HAKOB ACIUMOCTH, Pa3JI0KEHUE HA MHOKUTENIN HATYPAJIbHbIX YUCEN.

PeasibHbIe 3aBUCMMOCTH, B TOM YHCIIE NIpsiMast ¥ 0OpaTHast IPONOPLMOHATIBLHOCTH.

AnredOpanyeckue BbIpasKeHUs

[lepemenHble, YMCIOBOE 3HAYECHHE BBIPAKEHUS C TNepeMeHHOW. J[lomycThmble 3Ha4YeHUS
nepeMeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEXy BEIMYMHAMM B BUJE (opMyIbl. Beruncienus
no ¢opmynam. IIpeoOpa3oBaHne OyKBEHHBIX BBIPQ)KEHUH, TOXKJIECTBEHHO paBHbIE BBIPa)KEHUS,
IpaBUjIa NMPEoOpa3oBaHUsA CyMM M IPOU3BEJICHMH, NMpaBUiIa PACKPBITHS CKOOOK U INPHUBEICHMS
0JI00HBIX CIaraeMblX.

CBOJiCTBa CTENEHU C HATYpaJIbHBIM IIOKA3aTEIIEM.

OpnowrieHsl u MHorowieHsl. CreneHp MHoOrowieHa. Cl0XKEHHE, BBIYMTAHHE, YMHOXKCHHE
MHOTOWIECHOB. (DOPMYJIBI COKPAIEHHOTO YMHOXKEHHsA: KBaApaT CyMMbl M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaJpaToB. Pa3nokeHrne MHOTOWIEHOB HA MHOXKUTEIIH.

YpaBHeHNs1 M HEPABEHCTBA

VYpaBHeHHe, KOPEHb YypaBHEHHUs, NpaBuUia MNpeoOpa3oBaHUs YpPABHEHUS, PAaBHOCHIBHOCTD
YPaBHEHUM.

JIuneliHOe ypaBHEHHE C OJHOW IEPEMEHHOM, YHCIIO KOPHEH JMHEWHOIO YPaBHEHMs, PELIECHUE
JUHENHBIX ypaBHeHUH. COCTaBICHNE YPaBHEHUH 110 YCIOBHUIO 3a/1a4ul. PelieHne TeKCTOBBIX 3a/1ad C
IIOMOIIBIO YPaBHEHUM.

JIuHeliHOe ypaBHEHHME C JByMsl IEepeMeHHbIMH U ero rpaduk. Cucrema ABYX JMHEHHBIX
ypaBHEHUH C JByMs IepeMeHHbIMHU. PelieHune cucrteM ypaBHEHHMH C€rMOcOOOM MOJICTAHOBKH.
IIpuMepsl penieHus TEKCTOBBIX 3a7a4 € IIOMOIIbI0 CUCTEM YPaBHEHUM.

DyHKUUH

KoopaunaTta Toukn Ha npsmol. UucioBsle MpoMEXYTKH. PaccrositHue Mexay IByMsl TOUKaMH
KOOPAMHATHOU IIPSIMOM.

[IpsmoyronbHast cucrema koopauHat, ocu Ox u Oy. AbGcumcca M OpauHaTa TOYKH Ha
KOOpAMHATHOM TuiockocTH. [IpumMepsl rpadukoB, 3agaHHbIX (opmynamu. YUYreHue rpadukoB
peanbHbIX 3aBucuMoctell. [lonstue ¢pynkunu. I'paduk pynxnum. CpoiictBa QyHkimid. JInneiHas



bynkuwms, e¢ rpapuk. ['paduk ¢pynkiuu y = |X|. ['paduyeckoe penieHne JTMHEHHBIX ypaBHEHUN U
CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KJIACC

Yucaa v BbIYHMCICHUSA

Ksagparueiii kopenb u3 wuucna. [lonarue 00 wuppanmoHaibHOM uyucie. JlecsaTuuHbie
NpUOIMKEHNUS MPPAUMOHAIBHBIX Yrced. CBoiicTBa apu(MeTHUeCKUX KBAJAPATHBIX KOPHEW M HX
PUMEHEHHE K TPe00pa30BAHHUIO YUCIOBBIX BEIPAKEHUH U BBIYMCICHUAM. J[€HiCTBUTEIbHBIC YHCIIA.

CrermneHb ¢ LEeTBIM MOKa3aTeneM U e¢ cBoiicTBa. CTaHAapTHAS 3aIIUCh YUCIIA.

Auaredpanyeckne BbIpaKeHHUs

KBanpatHblil TpeéxuiieH, pa3inokKeHHe KBaIpaTHOIO TPEXUIeHa Ha MHOKUTEIH.

AnrebOpandeckas 1poob. OCHOBHOE CBOMCTBO anreOpamdeckoit apodu. CroxeHue, BEIYUTaHUE,
YMHOJKEHUE, JIeNIeHHne anredpandyeckux apooeil. ParionanbHble BBIpaXKEHUS U UX IPeoOpa3oBaHue.

YpaBHeHus1 U HepaBeHCTBA

KBanpatHoe ypaBHeHue, popmyna KopHel kBaapaTHoro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUMH, CBOJALIMXCA K JIMHEWHbIM U KBajpaTHeIM. [Ipocreiimine apoOHO-panMoHaIbHbIE
YpaBHEHHS.

I'padmueckas wuHTEepnperanusi ypaBHEHHH C JBYMsS NEPEMEHHBIMH W CHCTEM JIMHEHHBIX
YPaBHEHUH C IByMs NlepeMeHHbIMU. [IprMepsl peleHnss CUCTEM HEIUHEHHBIX YPaBHEHUU C IBYMs
MepEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1a4 aNTreOpandecKuM CIIoCOOOM.

UucnoBble HEPABEHCTBA M WX CBOMCTBA. HepaBeHCTBO ¢ 0JHON mepeMeHHO. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHElHbIE HEpABEHCTBA C OJHOM MepeMeHHON. CUCTEMbl JIMHEWMHBIX HEPABEHCTB C
OJHOM EPEMEHHOM.

D yHKUUHA

[Tonsarue dyaknuu. OO6MacTh ompeneneHUuss W MHOXKECTBO 3HaueHW GyHKIUUA. CrocoObl
3amanusi QyHKITUH.

I'padux dynknuu. Urenue cBoictB Pynkmuu mo e¢ rpaduky. [Ipumepsr rpadukoB GyHKIUH,
OTPAKAIOIIKX PEATIbHBIE TIPOLIECCHI.

OyHKIMY, ONKCHIBAIOIIME NPAMYI0 M OOpaTHYIO MNPOMOPIHOHAIbHBIE 3aBUCUMOCTH, UX
rpaduxn. @yakiun Y = X2, y = X3, y = Vx, y=|x|. [paduueckoe pelreHne ypaBHEHHI U CHCTEM
YpaBHEHUH.

9 KJIACC
Yuciaa 1 BIYUCTEHUS

PanvionaneHbBIE YnciIa, HPPAMOHATIBLHBIC YMCIIA, KOHEYHBIC B OCCKOHEYHBIC JACCITHYHBIC TPOOH.
MHOKeCTBO IEHCTBUTENBHBIX YHCEN, NEHMCTBUTEIbHBIE YHCIAa KaK OECKOHEUHBIE ECATUYHBIE
npo6u. B3auMHO OIHO3HAYHOE COOTBETCTBHE MEXJIY MHOXKECTBOM JACWCTBUTENBHBIX YHCEN H
KOOPAWUHATHOM MPSIMOM.

CpaBHeHUE IeHCTBUTENBHBIX YHCEN, apu(MeTHIecKre IEHCTBUS C IeHCTBUTEIBHBIMH YHCIAMH.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MHUPA, [UTUTETLHOCTD IPOIIECCOB B OKPY)KAIOIIIEM MHUPE.

[TpubmmkeHHoe 3HAaYeHHE BEMTUYHMHBI, TOYHOCTh Npubmmkenus. Okpyrinenue yncen. [lpukuaka
1 OLICHKA PE3YJIbTATOB BBIYMCIICHUN.

YpaBHeHUS H HEPABEHCTBA

JIuneiiHoe ypaBHeHUE. PellieHne ypaBHEHUN, CBOJAIIMXCS K JIMHEWHBIM.

KBagpatHoe ypaBHenue. PemieHue ypaBHEHUM, CBOJASIIMXCS K KBaJpaTHbIM. bukBaapatHoe
ypaBHeHue. [lpumepsl pelieHus ypaBHEHUW TpETbed M YETBEPTOM CTENEHEW pa3jiokKEeHUEeM Ha
MHOKHUTEIH.



Pemenue npoOHO-pallOHANBHBIX YpaBHEHHA. PelieHne TEeKCTOBBIX 3a/1a4 anreOpandecKuM
METOJIOM.

VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU | ero rpaduk. Pemenue cucrtem nByX TMHEHHBIX YpaBHEHHHA
C IBYMs IIepeMEHHbIMU. PellleHne cucTeM IByX ypaBHEHUMH, OJHO U3 KOTOPBIX JIMHEMHOE, a Ipyroe
— BTOpOii crenienu. ['paduueckas UHTEPIIpETAINs CUCTEMBl YPAaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 33729 aIreOpandecKuM CIIOCOOOM.

YucnoBsle HEPABEHCTBA U UX CBOWCTBA.

Pemrenne nMHEWHBIX HEPAaBEHCTB C OJHOW IIEPEMEHHOW. PemieHue CcucTteM JIMHEHMHBIX
HEpaBeHCTB ¢ OJHOW mnepeMeHHoM. KBanparnelie HepaBeHcTBa. ['padmueckas uHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMH.

DyHKUUHA

Ksagparuunas ¢ynkuus, e€ rpadux u cBoiictBa. [lapabomna, KoopAUHATH BEPIIMHBI TapalOJIbI,
0Cbh CHMMETpPUHU 11apadoIbl.

Ipaduxn dyrkmit: y = kx, y = kx + b, y = kix, y = X%, y = Vx, y = |X|  ux cBoiicTsa.

YuciioBbIe 10CJI€10BATEIBHOCTH H IPOIPECCHH

[loHsiTHE YMCIOBOM MOCIIENOBATEIBHOCTU. 3aJaHHUE IOCJIEI0BATEIbHOCTH PEKYPPEHTHOMN
dhopmyroit u popMyioi N-ToO WieHa.

Apudmernueckas U reomerpuueckas nporpeccuu. @opmynbsl N-ro wieHa apudMeTnyeckon u
F€OMETPUYECKON NMPOTrpeECCUii, CyMMBI ITEPBBIX N WICHOB.

N300paxkeHne wWieHOB apU(PMETHUYEeCKOM U TeOMETPUYECKOW Mporpeccuil TOYKaMU Ha
KOOPAMHATHOW IJIOCKOCTH. JIMHENHBIN M 3KCIOHEHIIMAJIBHBINA pOCT. CII0KHBIE ITPOLICHTBHI.

IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHUS ITPOTI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O ObPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS TPOTPaMMbl  y4eOHOTO Kypca «Asrebpa»
XapaKTePU3YIOTCSL:

1) maTrpuoTHYeCcKOe BOCIIMTAHHE:

NPOSIBJIEHMEM MHTEpeca K MPOIIIOMY M HACTOSIIEMY POCCHHCKOM MaTeMaTHKH, [IEHHOCTHBIM
OTHOIICHHUEM K JIOCTHKEHHSIM POCCHMCKUX MAaTEMAaTHKOB M POCCHICKOM MATeMaTHYECKOM IIKOJIBI,
K MCIIOJIb30BaHHIO ATUX JOCTHKEHHUI B APYTUX HAYKaX M MPUKIAJHBIX chepax;

2) rpakIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH TpaXkJaHWHA ¥ pealU3aldd €ro Ipas,
NPEJICTABIIEHHEM O MATEMAaTHYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYP, SIBJICHUIA,
HPOLEYp TPaXKJAAHCKOTO 00MIecTBa (HAIpUMeEp, BHIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHHIO
ATUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM IPUMEHEHHEM JOCTIKEHUI HAYKH, OCO3HAHUEM
BKHOCTH MOPaIbHO-3THYECKUX TPHHIIMIIOB B IEATEIBHOCTH YIEHOTO;

3) Tpy10BOE BOCIUTAHHE:

YCTaHOBKOW Ha AaKTUBHOE Y4YacTHE B PEUICHHM MPAKTHYECKHX 3a1ad MaTeMaTHYeCKON
HAIPaBJICHHOCTH, OCO3HAHWEM Ba)KHOCTH MATEMaTHYECKOro OOpa3oBaHUS Ha IMPOTSHKCHUH BCei
’KU3HU UISl YCTICIIHOW TPO(GECCHOHANBHON NEeSITEIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM HWHAUBHIYaJIbHOU TPACKTOPUM OOPa30BaHHS M JKU3HEHHBIX
IUIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOILIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYeCKoe BOCTIHTAHHE:



CMOCOOHOCTBIO K OSMOIIMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PAaCCY)KICHUN, YMEHHUIO BUAETh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 O3HAHUSI:

OpUEHTAIle B JEATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX IPEICTaBICHHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI 4EJIOBEKa, NPUpPOJabl M OO0IIecTBa, I[OHUMaHUEM
MaTeMaTH4YeCKOM Haykh Kak c(hepbl YelOBEYECKOW JeATeNbHOCTH, JSTAamoB e¢ pa3BUTHS U
3HAYUMOCTH JUIsl Pa3BUTHS LIMBUJIU3ALMHU, OBJIAJCHUEM SI3bIKOM MaTEeMaTHMKUd M MaTeMaTU4eCKOU
KyJIbTYpOH Kak CpEJICTBOM IO3HAHHS MHUpA, OBJAJAECHHEM NPOCTEHIIMMU  HaBbIKAMU
UCCIIEI0BATENILCKO JESTEIbHOCTH;

6) ¢pusuyeckoe BocnuTaHue, GOpMUPOBAHNE KYJbTYPbI 310POBbSl H IMOLHOHAIBLHOIO
Os1aronosyqusi:

TOTOBHOCTHIO MPUMEHATh MAaTeMaTHUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbsI, BEICHUS
310pOBOr0 00pasa >KM3HU (310pOBOE MUTaHHE, cOATaHCUPOBAHHBIA PEKHUM 3aHATUH M OTHbIXA,
perynspHas Qu3uyeckass aKTUBHOCTb), C(HOPMHPOBAHHOCTHIO HaBbIKa peQIieKCHU, MPU3HAHUEM
CBOETO IIpaBa Ha OLIMOKY U TAKOTO XK€ MpaBa JPyroro 4ejloBeKa;

7) 3K0JIOTHYECKOe BOCTTUTAHHE:

OpHEHTalle Ha NpUMEHEHHE MaTeMaTHMYeCKUX 3HAaHUU Ui pelleHus 3ajady B 00JacTu
COXPAHHOCTH OKpY’Kalolleld cpenbl, IUIAaHUPOBAHUS IOCTYNKOB U OIIEHKM HUX BO3MOXHBIX
MOCIIEACTBUN Ul OKpYXarollled Cpefibl, OCO3HAaHHEM IJI0OAJBHOTO XapaKTepa HSKOJIOTHYECKHUX
npoOsieM U myTel UX pereHus;

8) amanTanus K H3MEHSIONMMCS YCJIOBUSIM COIMAJILHOI H PHPOIHO¥ Cpebl:

TOTOBHOCTBIO K JICHICTBHSM B YCJIOBUSX HEONPENEIECHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO NIEATEIbHOCTh, B TOM YHCIIE YMEHHUE Y4YUThCSA Y APYIHX
Jrofied, TpuoOpeTaTh B COBMECTHOM JEATEILHOCTU HOBBIC 3HAHMS, HABBIKM M KOMIIETCHLIMH U3
OIbITA JAPYIHX;

HEO0XOAUMOCTBIO B ()OPMHPOBAHUU HOBBIX 3HAaHWUH, B TOM 4Yucie (OPMYIUPOBATH UAEH,
MOHATHUS, TUNOTE3bl 00 OOBEKTaX M SIBJICHUSX, B TOM YHCJIE PaHEe HEU3BECTHBIX, OCO3HABaTh
neGuuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOC PAa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYaLUIO
KaKk BbI30B, TpeOyIOLUI KOHTPMEp, KOPPEKTUPOBAaTh IPUHMMAEMble pELICHUs U JeHCTBUS,
(bopMynUpOBaTh U OLICHUBATH PUCKU U NOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTebHBbIE YHHBepCcAJIbHbIE Y4eOHbIe NeiicTBUS

Ba3soBble Jornyeckue neicreus:

® BBUBIATH M XapaKTepU30BaTh CYLIECTBEHHBIE MPU3HAKM MaTEMAaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOLIEHUH MEX1y MOHATUAMHU, (QOPMYIUPOBATH ONPEACICHUS IOHSITUH,
yCTaHaBIIMBaTh CYIIECTBEHHbIN MPU3HAK KiIacCU(UKAIMK, OCHOBAHUS JUId 0000LIIeHUs U
CPaBHEHUs1, KPUTEPUU IIPOBOIUMOTO aHAJIU3A;

® BOCIPUHMMATh, (OPMYIUPOBATH M INPEOOPA3OBHIBATH CYKICHUSA: YTBEPAUTENbHBIE U
OTpHILIATENIbHbIE, €IMHUYHBIE, YACTHBIE U 00I1E, YCIOBHEIE,

® BBIABJIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTHU, B3aMMOCBSI3UM M MPOTHBOpEYHs B (hakTax,
JAHHBIX, HAONIOJEHUAX M YTBEPXKACHUSX, NpeajaraTb KPUTEPUU JUIS BbISBICHHS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUIA;

e JIeIaTh BBIBOJBI C KCIOJIB30BAHMEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX U WHIYKTHUBHBIX
YMO3aKJIIOUEHHUH, YMO3AKIIOUEHUH 110 aHAJIOTUH;



pa3duparb 10Ka3aTEIbCTBA MAaTEMATUYECKUX YTBEPXKICHUN (IPSMBbIE U OT MPOTHBHOTO),
MPOBOJIUTH CAaMOCTOSITEIIbHO HECIOXKHBIE JOKAa3aTelbCTBA MaTeMaTW4YecKuX (DaKToB,
BBICTPaMBaTh ApPryMEHTALMIO, MPHUBOAUTH HPUMEPHI M KOHTPIPHUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYKICHHS;

BBIOMpATh CMOCO0 pemieHus ydyeOHOM 3amaun (CpaBHUBATh HECKOJBKO BapHAHTOB
pemieHusi, BbIOMpaTh Haubojee MOIXOAALINH C Y4ETOM CaMOCTOSITEIBHO BBIICICHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBaTeabCcKue AeiicTBHS.

HCII0JIb30BATh BOIIPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT NO3HAHUS, (GOPMYIUPOBAThH
BOIPOCHI, (DUKCHUPYIOIIUE IMPOTHBOPEUHE, MPOOIEMY, CaMOCTOSATEIHHO YCTAaHABJIUBATH
HCKOMOE€ U JaHHOC, q)OpMI/IpOBaTI) TUnoTe3y, apryMEeHTUPOBATh CBOIO ITO3UIIHUIO, MHCHHC,
MPOBOJUTH [0 CAMOCTOSATEIHHO COCTaBICHHOMY IUIAHY HECJIOXKHBIH 3KCIICPUMEHT,
HEO0O0JIBIIIOE MCCIIEIOBAHKE M0 YCTAHOBIEHUIO 0COOEHHOCTENH MaTEMaTUYECKOro 0ObEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXTY CO0O0i;

CaMOCTOSITENHHO (HOPMYITHUPOBATH 000OIIEHNS U BBIBOJIBI 10 PE3yabTaTaM MPOBEACHHOTO
HaOJIIOJICHUS, HWCCIICJIOBAaHUS, OIICHWBATH JIOCTOBEPHOCTh ITOJIYYEHHBIX PE3yJbTaTOB,
BBIBOJIOB M 0000IIICHUIA;

IIPOTHO3UPOBATh BO3MOKHOC Pa3BUTUC ITPOLIECCA, 4 TAKIKE BBIBHUIaThb MPCAIIOJIOKCHUA O
€TI0 pa3BUTHUH B HOBBIX YCIIOBUAX.

PabGora ¢ unopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIMH, JTAaHHBIX, HEOOXOIUMBIX JIJIS
perieHus 3a1a4u;

BBIOMpATh, AHATTU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIUIO
Pa3IUYHBIX BUJIOB U OPM MPEICTABICHUS;

BbIOMpaTh (OpMy MpelcTaBiIeHUs] UHPOPMAIMKM U WIUIIOCTPUPOBATH pelIacMble 3a1auu
cXeMaMu, AuarpaMMaMu, HHOU rpaduKoi U UX KOMOMHALIUSAMY;

OIICHUBATh HAJICKHOCTh MHPOPMAIUH 110 KPUTEPUSIM, MIPEIOKEHHBIM YUUTEIIEM WU
chOpMyIUPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

BOCIIPUHUMATh M (OPMYINPOBATH CYXKJICHHS B COOTBETCTBHM C YCIOBHSIMHU U ILEISIMHU
oOIIeHus, $CHO, TOYHO, TPaMOTHO BBIpaXKaThb CBOIO TOYKY 3pCHHS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JAaBaTh IOSICHEHHS IO XOIY PEIICHMs 3aadd, KOMMEHTHPOBATh
MIOJIy9eHHBIH Pe3yNbTarT;

B X0Jie OOCY)XJEHHUS 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYKIaeMOW TeMbI, POOIEeMBI,
penraeMoii 3aauy, BHICKAa3bIBAaTh MJCH, HAIIEJICHHBIC HA MOWCK PEIICHHUS, COMOCTABIAThH
CBOU CYXJCHHUS C CYXICHHAMH JPYTUX YYaCTHUKOB IHAJOra, OOHAPYKUBATh pa3iniue U
CXOJCTBO TIO3WIMH, B KOPPEKTHOH ¢opme (OpMyTUpOBaTh pPa3HOIIACHS, CBOH
BO3pa)KEHMUS;

NPEACTAaBIATh PE3YIbTaThl PEIICHHs 3aJadyd, SKCIIEPHMEHTa, WCCIEJOBAaHMSA, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (OpMAT BBICTYIJICHHS C Y4E€TOM 3a7ad MpPE3eHTaluu U
0COOEHHOCTEH ayIUTOPUH;

MOHMMAaTh M MCIOJb30BaTh MMPEUMYIIECTBA KOMaHIHOW U MHAMBUIAYyabHOW pabOThl MpU
peleHnH yueOHbIX MaTeMaTHUECKUX 3a/a4;

MPUHUMATh 1IeJIb COBMECTHOW JEATENbHOCTH, IUIAHMPOBATh OPraHU3alMI0 COBMECTHOM
paboThl, pacnpenensaTh BUAbI padOT, JOrOBAapUBAThHCS, OOCYKJIaTh MPOLIECC U Pe3yNbTaT
paboThI, 060011aTh MHEHHS HECKOJIBKUX JIIOJIEH;

y4acTBOBATh B TPYNIOBBIX (popMax paboThl (00CykaAeHUS, OOMEH MHEHUSMH, MO3TOBbIE
LITYPMBI U JPYyTHUe), BHIMOJHATH CBOIO YacTh PAOOTHI U KOOPIMHUPOBATH CBOM JEHCTBUS C



JPYrUMH 4YICHAMH KOMaHJbI, OIIEHWBATh KAueCTBO CBOETO BKJAJa B OOMIMH MPOAYKT IO
KpPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.
PeryasiTuBHbIe YyHUBepcaJIbHbIe YyueOHbIe 1elicTBUS
Camoopranusanus:
® CaMOCTOATENBHO COCTaBIATH IUIAH, aJTOPUTM peIIeHUs 3afayd (MM ero 4YacTh),
BBIOMpaTh cHoco0 pemeHus ¢ Yy4ETOM HUMEIOIUXCS PECypcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATh BapUAHTHl PEIICHUH C Y4EeTOM
HOBOH MH(pOPMAITUH.
CaMOKOHTPOJIb, IMOLMOHATbHbII HHTEJJIEKT:
® BJAJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJSI IMpOIEcca W pe3yiabTaTra pPeHICHHUS
MaTeMaTUIECKOM 3a1adH;
® TPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPH PEIICHUH 33Jadd, BHOCHTH
KOPPEKTHBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYAHOCTEH;
® OIICHMBAaTh COOTBETCTBHE pPE3YNIbTaTa JEATEILHOCTH IMOCTABICHHOW IIETH M YCIOBHSM,
OOBSICHATH MPUYUHBI JOCTWKECHUS WIH HEAOCTIDKEHHS I, HaXOAWUTh OIHMOKY, aBaTh
OIIEHKY ITPUOOPETCHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOydeHuss B 7 KJjacce OOydYaOMIMICS TIOJYYUT CICAYIOIIUE TMPEAMETHBIC
pe3ynbTaThI:

Yucjia v BLIYUCJIEHUSA

BreimonHsaTe, codeTas yCTHBIE M THCHBMEHHBIE TPHUEMBI, apuPMETHUYECKUE JEHCTBHS C
parMoOHATBHBIMH YHCIAMHU.

HaxonuTth 3HaueHUs YUCIOBBIX BRIPAKECHHM, PUMEHATh Pa3HOOOPa3HbIE CIIOCOOBI M TIPUEMBI
BBIYMCIICHUS 3HAYEHUH APOOHBIX BRIPAKECHUHN, COIEpKAINX OOBIKHOBEHHBIC U ACCSITHYHBIC TPOOH.

[TepexoauTs OT OmHOW (HOPMBI 3amMCH 4YHCENl K JApyroi (mpeoOpa3oBBIBaTh JCCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YaCTHOCTH B OECKOHECUHYIO
JECATUYHYIO APOOB).

CpaBHHMBATH U YIOPSAIOYUBATH PAIIMOHAIILHBIC YHCIIA.

OKpyrisTh 4yucia.

BbINONHATE MPUKUAKY U OIEHKY pe3ylibTaTa BBIUYMCICHHM, OIEHKY 3HAUEHUN YHCIOBBIX
BBIPKEHUH. BBIMONMHATE JEMCTBUS CO CTETIEHSIMHU C HATYPAIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHsTh MPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTEIHN HAaTypaJIbHbIX YHCET.

Pemate mpakTHKO-OPUEHTUPOBAHHBIC 3a/1ayd, CBS3aHHBIE C OTHOIICHHWEM BEJIMYMH,
MIPOMOPLIUOHAIBHOCTBIO BEIMYUH, MPOIIEHTAMU, HHTEPIPETUPOBATh PE3YIbTAThl PELICHUS 3a/1a4 C
y4€TOM OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHHUA

Hcnonb3oBath anredpandeckyto TEPMHUHOJOTHIO U CHMBOJIMKY, MMPUMEHSTH €€ B IMpoIliecce
OCBOEHHS y4eOHOTO MaTepHana.

Haxonuth 3HaueHus OyKBEHHBIX BBIPKEHUH MPU 3a/IaHHBIX 3HAYCHHSIX TIEPEMEHHBIX.

BrimonHATe mpeoOpa3oBaHusl IENOTO BHIPAKEHHS B MHOTOWIEH MPUBEICHUEM TMOJ0O0HBIX
ClIaraeéMbIX, PaCKPBITHEM CKOOOK.

BbIMONHAT, YMHOXKEHHE OJHOYIEHa HAa MHOTOWIEH W MHOTOYJIEHAa Ha MHOTOYIIEH,
MPUMEHSTH POPMYITBI KBaJIpaTa CyMMbI U KBaJpaTa Pa3HOCTH.



OcCyIecTBIATh Pa3ioKeHNE MHOTOWICHOB HA MHOYKUTEIU C MTOMOILBIO BEIHECEHHSI 32 CKOOKH
00I11eT0 MHOYKHTEISA, TPYIITUPOBKH CIaraéMbIX, IPUMEHEHHs (POPMYIT COKPAIIEHHOTO YMHOXKCHHUS.

[TpumensTh mpeoOpa3oBaHUsI MHOTOWICHOB JUIS PEIICHUS PA3UYHBIX 33]a4 U3 MaTEMaTUKH,
CMEXHBIX MTPEAMETOB, U3 PEAIbHON TIPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYpaJIbHBIMU ITOKA3aTEIsIMU JJIsl IPe0Opa3oBaHus
BBIPAXKCHUM.

YpaBHeHus1 1 HepaBeHCTBA

Pemate nuHelHbIE ypaBHEHHUS C OJTHOM NIEPEMEHHOM, MPUMEHSS MpaBuia Mepexona oT
HCXOJHOTO YPAaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsTh, sSBisieTcs 1 YUCII0O KOPHEM YpPaBHEHHUS.

[TpumensTh rpaduueckrue METO bl IPH PEIICHUY JIMHCHHBIX YPABHEHUN U HX CHCTEM.

[TopOuparhe mpuUMepHI Map YKCEN, SBISIONUXCS PEIICHHEM JIMHEHHOTO ypaBHEHHS C JIBYMS
MepEMEHHBIMHU.

Ctpouts B KOOPJAMHATHOM TUIOCKOCTH TpaduK JUHEHHOTO YpaBHEHUS C  JByMS
TepEMEHHBIMH, TIOJIB3YSCh TPa(UKOM, PUBOUTEH PUMEPHI PEIICHUS YpaBHEHUS.

Pemate cucteMbl NBYX JHMHEHHBIX YpaBHEHHMH C JIByMs MEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBiaTh M peulaTh JHMHEWHOE YpPaBHEHHE WM CHUCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIIOBUIO 3aJjaud, HHTEPIPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3a/ayMl IOJIyYEHHBIH
pe3ynbTar.

D yHKUUHA

N3obpaxaTs Ha KOOPIWHATHOM MPSMON TOYKH, COOTBETCTBYIOININE 3aJaHHBIM KOOPAMHATAM,
JIy4H, OTPE3KH, HHTEPBaJIbl, 3aIIUCHIBATH YHCIOBBIE MPOMEKYTKH Ha anreOpanyecKkoM si3bIKe.

Otmeuath B KOOPIUHATHON TJIOCKOCTH TOUKH TI0 33JaHHBIM KOOPAUHATaM, CTPOUTH IpaQUKu
nuHeWHbIX GyHKIui. CTpouTth rpaduk GyHKIUHU Y = |X|.

OnuceiBaTh ¢ MOMOIIBI0 (DYHKIMI W3BECTHBIE 3aBUCUMOCTH MEKIY BEIMYMHAMH: CKOPOCTb,
BpeMsi, pacCTOSIHHE, 1IeHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTENILHOCTD, BpeMsl, 00bEM padOTHI.

Haxonuth 3HaYeHNE QYHKITUU 110 3HAYCHHIO €€ apTyMEHTa.

[Tonumatp rpadudeckuii criocod MpeacTaBiICHUS U aHaIu3a HHGOPMAITUH, U3BJICKATh U
HMHTEPIPETUPOBATH HHPOPMAIUIO U3 TpaUKOB peaabHbIX MPOIECCOB U 3aBUCUMOCTEH.

K xoniy o6ydenus B 8 kiacce 00ydaromuiics MOJy4UT CIEIYIOIINUE TPEIMETHBIE
pe3ynbTaThl:

Yucia 1 BbIYMCTICHUS

Hcnonp30BaTh HayallbHbIE INPEJICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YMCEN s
CpPaBHEHHMSI, OKpYIJICHHs W BBIYUCICHUN, M300pa)xkaTh JCHCTBUTENbHBIE YKCIAa TOYKAMH Ha
KOOPAVMHATHOU MPSMOM.

[IpumeHsATh MOHATHE apU(PMETUYECKOTO KBAAPATHOTO KOPHS, HAXOJIUThH KBAJpaTHHIE KOPHHU,
UCIOJIb3YSl TpPU HEOOXOAUMOCTU KaJbKYNIATOp, BBHIMOJHATH MPEOOpa3oBaHMsl BBIPAKEHUM,
CoJIepXkaluX KBaJpaTHbIe KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEA.

Hcnonb3oBarth 3amuck OONBIIMX M MaJbIX 4YHCENT C MOMOIIBIO JAECATUYHBIX JIpoOeil u
creneHei yucna 10.

AuredpanyecKkune BbIPaKeHHA

[IpuMeHSTh TOHSATHE CTEMEHHW C LeJbIM TI0Ka3aTeleM, BBIMOJHITh MpPeoOpa3oBaHuUs
BBIPAKEHUH, COJIEPIKAINUX CTENEHHU C LEJIBIM MTOKA3aTEIIEM.

BbInoNHATE  TOXAECTBEHHBIE MpeoOpa3oBaHUs pPAMOHANBHBIX BBIPAKEHH Ha OCHOBE
MpaBWJI JCHUCTBHUI HaJl MHOTOWICHAMH U anreOpandecKuMu JpoOsiMH.

PacknanpiBaTh KBagpaTHBIA TPEXUJIEH HA MHOKHUTEIH.

[TpumensaTh IpeoOpazoBaHusl BBIPAKEHUN JUISI PELISHUS Pa3jMYHBIX 33/1a4 U3 MATEMAaTUKH,
CMEXHBIX MTPEAMETOB, U3 PEAIbHON MIPAKTUKH.



YpaBHeHus1 1 HePaBEeHCTBA

Pemarps nuHelHbIE, KBAaJIpaTHBIE YpaBHEHUS M PALMOHAIbHBIE ypaBHEHUS, CBOJAIIMECH K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C JBYMs [IEPEMEHHBIMU.

[IpoBOoAUTE MpPOCTEHIINE UCCIIECNOBAHMS YPABHEHHM M CUCTEM YPAaBHEHUH, B TOM YHUCIE C
pUMEHEHHEM I'pauuecKuX MpeICTaBlIeHUH (yCTaHABIMBATh, UMEET JIM YpaBHEHUE MM CHUCTEMa
YPaBHEHUH PELLEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

[lepexoauTs OT clOBECHOW (OPMYIHPOBKM 3a7aud K €¢ ainreOpanyeckoll MOJENH C
IIOMOIIBIO COCTABJICHUS! YPAaBHEHHUS UM CUCTEMbl YpPaBHEHUM, HHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ]auil MOJIy4YE€HHBIH pe3yJbTarT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JUI CPAaBHEHHUS, OLIEHKH, pElIaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOW IIEPEMEHHOM M HMX CHUCTEMBI, JaBaTh TIpaUUYECKyl0 HWILIIOCTPALUIO
MHO>KECTBA PELIEHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[Tonumarh ¥ UCHONB30BaTh (PYHKIMOHAIBHbBIE MOHATUSA U SI3bIK (TEPMUHBI, CUMBOJUYECKHE
0003Ha4YeHUsI), ONpPEAEATh 3HaUeHHE (PYHKIMU MO 3HAUYEHUIO apryMEHTa, ONpPENENsTh CBONCTBA
dbyHKIIMM TIO €€ TpaduKy.

Crpouts rpaduku 3eMeHTapHbIX QYHKIMHN BUA:

y=k/x, y=x2, y = x3,y = [x|, y = VX, ONHCHIBATh CBOICTBA YNCIOBOH (YHKIHH MO €&
rpaduky.

K xonmy oOyuernms B 9 kiacce OOydarOmIMKCS TONYYUT CIEAYIOUINE TPEIMETHBIC
pe3ynbTaThl:

Yucsa v BLIYUCICHUSA

CpaBHUBATH U yNOPSAA0YMBATh PAIMOHAIIBHBIEC M UPPALIMOHAIILHBIEC YHCIIA.

Beimonsate apudmMeTrueckue 1ecTBUS ¢ pallMOHAIILHBIMU YUCIAMHU, COYETasi YCTHBIE U
MIACBMEHHBIEC TPUEMBI, BBIITOJIHATH BEIYACICHHS C UPPALMOHAIBHBIMY YUCIIAMH.

Haxonutes 3Ha4YeHMs CTENEHEH € LENBIMU IOKa3aTeIIMA M KOpPHEH, BBIYUCIATH 3HAYCHUS
YHCJIOBBIX BBIPAKCHHUM.

OKpyrJIATh NEHCTBUTENBHBIC YUCIIA, BBINOIHATh IPUKUIKY PE3YJIBTAaTa BBIYMCICHUHN, OLIEHKY
YHCJIOBBIX BBIPAKCHHUM.

YpaBHeHUs1 M HEPABEHCTBA

Pematp nMHEHbIE U KBaJIpaTHbIE YPAaBHEHHUs, YPAaBHEHUS, CBOJAIINECA K HUM, IIPOCTEHIIINE
IpOOHO-pallMOHATIBHBIE YPABHEHHUS.

Pematps cucTeMbl IByX JIMHEHHBIX ypaBHEHUH C [BYMs NEPEMEHHBIMH WU CHUCTEMBI JBYX
YPaBHEHUH, B KOTOPbIX OJJHO YPaBHEHUE HE SIBJIACTCS JTMHEUHBIM.

Pemiate TeKCTOBBIE 3a/1a41 aNreOpandyecKuM CocoOOM € IMOMOIIBIO COCTABICHHS YPaBHEHHUS
WM CUCTEMBI JIBYX YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBoauTh MpoCTEHIINE UCCIEAOBAHNS YPAaBHEHUH M CUCTEM YPAaBHEHMH, B TOM YHUCIE C
IPUMEHEHHEM I'pauuecKuX MpeiCcTaBlIeHUH (yCTaHaBIMBAaTh, UMEET JIM YpaBHEHUE WM CUCTEMA
YpaBHEHUH pELIeHUs], €CIIU UMEET, TO CKOJIBKO, U TIpoyee).

Pemate nMHeliHbIE HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)xaTh pelIeHHe
HEPABEHCTB HA YHCIIOBOW MPSAMOM, 3alIUCHIBATh PEIICHNE C IIOMOILBIO CHMBOJIOB.

Pematp cucTemsl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIINE KBAIPATHOE
HEpaBEHCTBO, H300pa)kaTh pPELICHHE CHUCTEMbl HEpaBEHCTB Ha YMCJIOBOW MNpPSMOM, 3alUCHIBATh
pELIEHNE ¢ TIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELLIEHUH PA3JIMYHbIX 3a]1a4.

DyHKUUHA

Pacrnio3naBath (QyHKIMM M3y4eHHBIX BHIOB. [IoKka3bIBaTh CXeMaTHUECKH PACIOIOKEHUE Ha

KOOPJAMHATHOM TI0cKOCTH rpadukoB ¢yHkiuil Buaa: Y = kx, y =kx + b, y = k/x, y = ax2 + bx + c,



y = x3,y = \x, y = |x|, B 3aBuCHMOCTH OT 3HaueHHH KO>(P(YUIMEHTOB, OIKCHBATH CBOHCTBA

GbyHKIUH.

Ctpouth U M300pakaTh CXEMaTHUECKH TpaUKU KBAAPATUYHBIX (DYHKIIHIA, ONMUCHIBATH
CBOMCTBA KBaIPATUYHBIX (DYHKLUH MO UX TpapuKam.
Pacnio3naBate KBazpaTHuHylo (yHKIHIO 10 (popMyse, MPUBOAUTH MPUMEPHI KBaIPATUIHBIX
(GyHKIMH U3 peaNbHOM KU3HH, (GU3UKH, TEOMETPHUH.

YucaoBble NOCJAE0BATEIbHOCTH H nmporpeccun

PacrioznaBath apu)MEeTHIECKYIO H T€OMETPUICCKYIO MPOTPECCHH TIPH Pa3HBIX CITOCO0aX

3aJaHus.

BBINONHATE BBIYMCICHUS C UCIOJIBb30BaHUEM (OpPMYN N-TO WieHa apupMETHYECKOH U

r€OMETPUYECKOU IPOTrPECCUii, CyMMBI IIEPBBIX N WICHOB.

I/I306pa)KaTB YJICHBI ITIOCJIEA0BATCIIBHOCTH TOYKaMH Ha KOOpI[HH&THOﬁ IIJIOCKOCTH.
Pemrate 3aJa4u, CBA3aHHBIC C YHMCJIOBBIMH IIOCICAOBATCIBHOCTAMMK, B TOM YMCJIC 3aJa4d U3

peasibHOM JKU3HHU (C UCTIOJIb30BAHUEM KaJIbKYIISITOPA, IM(PPOBBIX TEXHOJIOTHU).

TEMATHYECKOE IINTAHUPOBAHUE

KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue
Ne (un¢possie)
pa3e/ioB M TeM Konrtpoiasbnbie | IlpakTuyeckue
n/n Bcero oOpa3oBare/ibHbIE
NporpamMmbl padoTbI padoThI
pecypcsbl
Yucna n
1 BBIYMCJICHUSL. o5 1 bubnuoreka [JOK
Parmmonanbubie https://m.edsoo.ru/7f415b90
qucna
5 AnreOpandeckue 97 1 bubnuoreka [JOK
BBIPAKCHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 1 bubnuoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90
K
4 - oaz;));f;aml " 24 1 bu6mmoreka [JOK
P ' https://m.edsoo.ru/7f415b90
OyHKIMU
5 [ToBTOpEHUE M 6 1 bubnunoreka [JOK
00001eHNe https://m.edsoo.ru/7f415b90
OBUIEE
KOJIMYECTBO
102 5 0
YACOB I1O0
I[TPOTPAMME
8 KUIIACC
N HaumenoBanue | KosmuecTBo yacoB DJIEeKTPOHHbIE
[
; Pa3iesioB U TeM (uudposbIe)
n/m Bcero | Konrtpoabnbie | IIpakTnueckue
NPOrpaMmblI o0pa3oBaTte/ibHbIE
padoTsI padoThI
pecypcsl



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

Yucna u
1 BBIYMCJICHHUS. 15 bu6mmoreka [IOK
KBanpaTtHbie https://m.edsoo.ru/7f417af8
KOpHHU
Yucna u
) BBIYHCIICHUSL. 7 bu6mmoreka [JOK
CreneHb C 1eNbIM https://m.edsoo.ru/7f417af8
MoKa3aTeeM
AnreOpanveckue
3 BBIPAYKEHUSI. 5 bubnuorexa [JOK
KBanpatublii https://m.edsoo.ru/7f417af8
TPEXUIIEH
AnreOpanveckue
4 BBIPAYKEHUSI. 15 bubnuorexa [JOK
AnreOpandeckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHus u
5 HEpaBEeHCTBA. 15 bubnuorexa [JOK
KBanpaTtHeie https://m.edsoo.ru/7f417af8
YpaBHEHUS
YpaBHeHusa u
5 HEpaBEHCTBA. 13 bubnuorexka [JOK
Cucremsl https://m.edsoo.ru/7f417af8
YpaBHEHUU
YpaBHeHus u
7 HEpPABEHCTBA. 12 bubmorexa LHOK
https://m.edsoo.ru/7f417af8
HepaBencrtpa
g g)(};{;(:;;é 5 Bu6nuoreka LIOK
https://m.edsoo.ru/7f417af8
MOHATHS
DOyHKIMY.
9 YpeIoBLLe 9 bubnuoreka [JOK
https://m.edsoo.ru/7f417af8
GbyHKIIII
10 [ToBTOpEHUE M 6 bubnuorexa [JOK
000011IEHNE https://m.edsoo.ru/7f417af8
OBILEE
KOJIMYECTBO 102
YACOB I1O0

I[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBanue
Ne (uudgposbie)
pa3ie/ioB U TEM Konrpoasnsie | Ilpakrnyeckue
n/n Bcero o0pa3oBaTejibHbIE
NMpOorpamMmbl padoThI padoThbI
pecypchl
Yucna u
BBIYHCIICHUSL. 9 bu6mmoreka [IOK
[elicTBUTEIbHBIE https://m.edso0.ru/7f419d08
qucia
YpaBHeHusa u
HEpaBEHCTBA. 14 1 bubnnorexa [JOK
VYpaBHEHHUs ¢ OTHON https://m.edso0.ru/7f419d08
MePEMEHHO N
VYpaBHe
H: ;;Ifclzs; 14 1 bubmmoreka [IOK
P i . https://m.edsoo.ru/7f419d08
Cucremsl ypaBHEHUN
YpaBHeHud u
HEpaBEHCTBA 16 1 bubmorera [JOK
p ’ https://m.edso0.ru/7f419d08
HepasencrBa
bu6mmoreka [JOK
Dymxuim 16 1 https://m.edso0.ru/7f419d08
UucmoBele 15 1 bubnmuoreka [JOK
HOCJIE€N0BATEIILHOCTHU https://m.edso0.ru/7f419d08
[ToBTOpEHME,
00001IeHME, 18 1 bubnuorexka [JOK
cucTeEMaTU3aIus https://m.edsoo0.ru/7f419d08
3HAHUM
OBUIEE KOJIMYECTBO
YACOB I10 102 6 0
I[TPOI'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJISA YYEHUKA

» Anre6Opa, 7 kitacc/ Makaperaes FO.H., Munmarok H.I'., HemikoB K.U. u npyrue; mox
penakuueit TensikoBckoro C.A., AkimonepHoe obuiectBo «M3narensctBo «lIpocBenienue»
» Anrebpa, 8 ximace/ Mep3isik A.T'., TTonouckuii B.B., Skup M.C.; moa peaakiueit
[Toponsckoro B.E., OOmiecTBO ¢ orpaHM4E€HHON OTBETCTBEHHOCThIO M31aTenbeckuii HEHTp
«BEHTAHA-I'PA®»; Axunoneproe ooiectBo «M3narensctBo «lIpocsemienne»

» Anrebpa, 9 ximace/ Mepsisik A.T'., TTonouckuii B.B., Slkup M.C.; moa peaakiueit
[Momonbckoro B.E., O01miecTBO ¢ orpaHWYeHHON OTBETCTBEHHOCThIO M31aTenbckuii ieHTp
«BEHTAHA-I'PA®»; Axunoneproe obiectBo «M3narensctBo «IIpocBenienner»

METOAUYECKHUE MATEPUAJIBI U1 YUYUTEJIA

e Aure0Opa: 8 Kiacc: TUAAKTUYECKUE MATepUATIb: TIOCOOME ISl yUaITuXCst
o6meoOpazoBaTenbHBIX yupexaenuii / A.I'. Mepansk, B.b. [Tononckuii, E.M.
PabunoBuy, M.C. Slkup. — M.: Benrana-I"pad, 20109.

e Aurebpa: 8 kiacc: meromuueckoe nmocodue / E.B. Byiko, A.I'. Mep3isik, B.b.
[Momouckuii, M.C. Slxkup. — M.: Berrana-I'pad, 2018.

e Anrebpa: 9 Kiacc: AMIAKTHISCKHUE MAaTEPUAIIBI: TIOCOOME M yJaIIHXCs
o6meoOpazoBaTenbHBIX yupexaeHuii / A.I'. Mepansk, B.b. [Tononckuii, E.M.
PabunoBuu, M.C. SIxkup. — M.: Benrana-I'pad, 2021.

e Anre6pa: 9 kiacc: meroandeckoe nmocooue / E.B. Bytiko, A.I'. Mep3sk, B.b.
[Tononckuii, M.C. SIxup. — M.: Benra—na-I'pad, 2018.

e 4 cmam OI'D! Marematuka. MoaynbsHbIN Kypc. MeToarka noAroToBkU. Kitoun u
OTBETHI: y4eO. mocobue s obeodpaszoBar. opranuzanuii/ M.B. Amenko,
C.A.lllecrakoB. — M. : [Ipocsemnienue, 2017.

e OI'D3: 3000 3amau ¢ oTBeTaMu Mo MaTeMaTuke. Bee 3amanus gyactu 1/ W.B.Slimenko,
JI.O.Pocinosa, JI.B.Ky3uenosa, C.b.CyBopoBa, A.C.Tpenanun, B.A.CMupHOB,
N.P.Boicoukuii; mon penakuueit N.B.SAmenko. — M.: M3aatenscTBO «OK3amMen».
MIIHMO, 2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

e Ejnunas xosuiekius uppoBbIX 00pa30BaTEIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog

e bubmuoreka [IOK https://urok.apkpro.ru

o  OdenepanbHBIi HEHTP HHPOPMAITHOHHO-00Pa30BaTEIbHBIX PECYPCOB
http://fcior.edu.ru/catalog.page

e www.school.edu Poccuiickuii 001ieo0pa3oBarenbHblii mopTan”.

e www.school-collection.edu.ru/ Eaunas kosiekmus nudpoBbIX 00pa3oBaTeIbHBIX

pecypcoB


http://school-collection.edu.ru/catalog
http://fcior.edu.ru/catalog.page
http://www.school.edu/
http://www.school-collection.edu.ru/
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