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MOSICHUTEJIbBHAS 3AITUCKA

PaGouas nporpamma mno anreOpe Ha YypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS COCTaBIICHA
Ha ocHOBe TpeboBaHMil K pe3ybTaTaM OCBOEHHsI OCHOBHON 00pa30BaTeNIbHOM MporpaMmbl OCHOB-
HOro obmero obpaszoBanus, npeacraieHHbIXx B PI'OC OO0 u ®OOIT O0O. IlIpu pazpaboTke
MPOTPaMMBbl YYUTHIBAIUCH TPEOOBAaHUS KOHIICIIIMH PAa3BUTUS MAaTEMaTHYECKOr0 0Opa3oBaHUS B
Poccuiickoit denepariumu.

Pabouas nmporpamMma OpHEeHTHPOBaHA Ha IEJIEBbIC IPHOPUTETHI, CPOPMYIMPOBAHHBIE B (he-
JepaibHON paboyeil mporpaMmme BocmuTaHus U B paboueit nporpamme Bociiutanuss MKOY «Tomn-
IIMHCKas cpeliHss o0ieo0pa3oBaTeabHast MKOIay.

Anre0pa sBIsIeTCS OJJHUM U3 OMOPHBIX KYpCOB OCHOBHOTO 00111ero oOpa3oBaHus: OHa o0ec-
MeYrBaeT U3y4YeHHUE APYTUX TUCIUIUINH, KaK €CTE€CTBEHHO-HAYYHOT'O, TaK U TYMaHUTApHOTO ILIHK-
JIOB, €€ OCBOCHUE HEOOXOIUMO ISl IPOJIOIDKEHHS 00pa30BaHus U B TIOBCEAHEBHOM KU3HU. Pa3Bu-
THE Y 00yvaroluxcs HayYHBIX MPEICTaBICHUH O MPOUCXOXKICHUH U CYLITHOCTH aaredpandyeckux
abcTpakuui, croco0e OTpaKEHUS MAaTeMaTHYeCKOHW HAYKOH SBJICHHUH W MPOIECCOB B MPHPOJE U
00IIIeCTBE, PO MAaTEMAaTHYECKOTO MOJICITUPOBAHHS B HAYYHOM IMO3HAHWUU MU B MPAKTHKE CIOCO0-
CTBYeT (DOPMHUPOBAHHMIO HAYYHOI'O MHPOBO33PEHHS M KAYECTB MBILUICHUS, HEOOXOAUMBIX IS
ajlantaluyu B COBpeMEHHOM HM@poBoM obmectBe. M3yueHue anreOpbl obecrieunBaeT pa3BUTHE
yMeHHsI HaOII0/1aTh, CPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEWUCTBUS M BBIBOJBI, (POPMYIHUPOBATH
yTrBepkaeHus. OcBoeHue Kypca anreOpsl 00ecreunBaeT pa3BUTHE JIOTHUECKOTO MBIIUICHUsT 00y -
YAIOLIUXCS: OHU UCTIONB3YIOT AEYKTUBHBIE U MHIYKTUBHBIE paccyXaeHUs, 0000IIeHNEe 1 KOHKpe-
TU3aIMI0, abcTparupoBaHue u anajgoru. O0ydeHue anredpe mpernonaraeT 3HaYUTENbHbI 00BEM
CaMOCTOSITENILHON JIESITEIbHOCTH OOYYaIOLINXCS, TIOATOMY CaMOCTOSTEIBHOE pPEIICHUE 3ajad sB-
JISieTCsl peanu3aluei 1esTeIbHOCTHOTO IPUHIINIIA 00yUYEHHUS.

B cTpykType mporpammsl yaeOHOTO Kypca « Anredpa» Ijisi OCHOBHOTO OOIIEero o0pa3oBaHus
OCHOBHOE MECTO 3aHHUMAIOT COJIEP>KATEIIbHO-METOANYECKUE JTUHUN: «YHCIa U BBIYUCTICHUSY, «AJl-
reOpanueckue BhIpaKEHUs», «YpaBHEHUS U HepaBeHCTBay, « DyHkimm». Kaxnas u3 stux couep-
KATeIbHO-METOIUUECKUX JTUHUNA Pa3BUBACTCS HA MPOTKECHUU TPEX JIET U3yUSHHs Kypca, B3auMO-
JEeUCTBYs C APYTUMHM €ro JUHUAMU. B Xoz1e n3ydeHus: yueOHOro Kypca oOydaronmmMest pUXO0IuT-
Csl JIOTHYECKH PACCY’KAATh, UCIOIB30BATh TEOPETHKO-MHOKECTBEHHBIN s3bIK. B CBSI3U ¢ 5TUM B
nporpaMmy y4eOHOTro Kypca «Anredpay BKIIIOYSHBI HEKOTOPBIE OCHOBBI JIOTUKH, TIPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3jejiax MaTeMaTUYecKOro oOpa3oBaHUS U CHOCOOCTBYIOLIME OBJIAJCHUIO
00yYaroIMMICS OCHOB YHUBEPCATBHOTO MaTeMaTHUECKOTo s3biKa. CoJepKaTeIbHON M CTPYKTYP-
HOM 0COOEHHOCTHIO YUeOHOTO Kypca « Anredpay» sBIsIeTCS ero MHTErPUPOBAHHBIN XapaKTep.

Copepxanne nuHUU «Hucla ¥ BBIYUCICHUSD CIIYKUT OCHOBOMW ISl JalIbHEHIIETO U3y4eHUs
MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYaIOMIMXCS JIOTMYECKOTO MBIILICHUs, (OpMHUpPOBa-
HUIO YMEHHUS TOJb30BAaThCsA aIrOPUTMaMH, a TaKKe MPHOOPETEHUIO NMPAKTHUYECKHX HABBIKOB,
HEOOXOIMMBIX JUISI TOBCEAHEBHOM KU3HH. Pa3BUTHE MOHATHUS O YMCIIE HA YPOBHE OCHOBHOTO 00-
ero 00pa3oBaHMsI CBA3aHO C PALMOHAIBHBIMUA M MPPALMOHAILHBIMU YUCIIaMH, (HOPMUPOBAHHEM
MIPEACTABICHUN O JEHCTBUTEIBHOM YHUCIE. 3aBEPIIECHUE OCBOCHHS YMCIIOBOM JIMHUU OTHECEHO K
cpenHeMy o01eMy 00pa3oBaHHIO.

Copep:xanue IByX anreOpanueckux JUHHA — « AnreOpandeckue BhIpaXXeHHUs» U «YpaBHe-
HUSl ¥ HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y 00YHAIOIIKMXCS MATEMaTHYECKOTO armapara,
HE00XOIMMOTO Ul pelIeHHs 3a/la4 MaTeMaTUKU, CMEKHBIX MPEAMETOB M MPAKTUKO-OPHEHTHPO-
BaHHBIX 3a7a4. Ha ypoBHe OoCHOBHOTO 00mIero o0pa3oBaHMs Yy4eOHBIH MaTepuan IpyNmupyeTcs
BOKPYT pallMOHAJIBHBIX BBIpAXEHUN. ANreOpa JeMOHCTPHPYET 3HAYCHHE MATEMAaTHKH KakK s3bIKa



JUIS TIOCTPOEHUS] MaTEMaTUUECKUX MOJIETICH, ONMCaHus MPOLIECCOB U ABJIEHUH peaibHOro Mupa. B
3ajaud 00yueHHs anreOpe BXOIAT TakkKe NajbHeHlee pa3BUTHE alTOPUTMHUYECKOTO MBIIUICHHUS,
HE0OXO0IUMMOT0, B YaCTHOCTH, JJI1 OCBOCHUS Kypca MH(POPMATHKH, 1 OBJIaJICHHE HaBbIKaMU JEAYK-
TUBHBIX paccyxaeHuil. [IpeoOpa3oBanue CUMBOJIBHBIX (OPM CIOCOOCTBYET PA3BUTHIO BOOOpake-
HUS, CIOCOOHOCTEN K MaTeMaTU4eCKOMY TBOPYECTBY.

Conepxxanne (yHKIMOHATBHO-TpaQUUECKON JIMHUKM HAIeJICHO Ha IMOJy4YeHHE O0YyYaroIlu-
MUCSI 3HAaHUN O PYHKUUSAX KaK BaKHEHIEH MaTeMaTHUECKOW MOJIENH Ul OMHMCAaHUs U HCCIIeI0Ba-
HUS Pa3HOOOPAa3HBIX MPOIIECCOB U SIBJICHUH B IPUPOE U olmecTBe. M3yuenne Mmarepuana crnocoo-
CTBYET Pa3BUTHIO Y OOYyYaroIIMXCS YMEHHs UCIOJIb30BaTh Pa3jMYHbIE BBIPA3UTENIbHBIE CPEICTBA
S3bIKa MAaTEMAaTUKH — CIIOBECHBIE, CHMBOJIMYECKHUE, Tpadudeckue, BHOCUT BKJIaa B (hOpMUPOBaHUE
MPEeJICTaBICHU O POJIM MAaTEMAaTUKH B PA3BUTUN LUBUIN3ALUHN U KYJIbTYPBI.

[Ipu cocraBnenun paboueil nmporpammsl ucnosib3oBaigack denepanpHas pabouas mporpam-
Ma 10 yueOHOMY Kypcy «AnreOpay.

CornacHo yueOHOMY IJIaHy B 7-9 Kilaccax u3ydaercsi yueOHbIN Kypc «Anredpa», KOTOPbIH
BKJIIOYAET CIIEYIOIIME OCHOBHBIE pa3/elibl cofepxaHus: «Uucna u BeIUUCIeHUs», «Anredpanye-
CKHE BBIPAKCHUS», «Y paBHEHUSI U HEPABEHCTBAY, « DYHKIIUNY.

Ha uzyuenne yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hezeno), B 8 kimacce — 102 gaca (3 waca B Henento), B 9 kimacce — 102 vaca (3 vaca B Hefie-
o) B 7 knacce yBeMUE€HO KOJIMYECTBO YACOB 3a CUET IMIKOJbHOIO KoMroHeHTa 4 4 (136 u)

COJAEPKAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYUCICHUSA

JlpoOu 0OBIKHOBEHHBIE U JECATUYHBIE, IEPeXo OT OAHOM GopMsbl 3anucu Apodeil K Apyroi.
[lonsiTHe panMOHAJIBHOTO YHCIA, 3alACh, CPABHEHUE, YNOPSANOYMBAHUE PAlMOHAIbHBIX YHUCEIL
Apudmernueckue JeMCTBUS ¢ pallMOHAIBHBIMH YKCIaMu. Pemenue 3a1a4 U3 peaqbHON MPaKTUKU
HA YacTH, Ha IPOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeJEeM: OINpEACICHUE, MPeoOpa3oBaHHE BBHIPAKCHUN Ha
OCHOBE OIIpEJICJICHUS, 3aMUCh OOJBIIMX Yuceln. [IpoueHTHl, 3amuch MPOIEHTOB B BUAE APOOH U
ApoOu B BHJE NPOLEHTOB. Tpu OCHOBHBIE 3aJaud Ha MPOLEHTHI, PELICHUE 33734y U3 pealbHOU
MIPAKTHKH.

IIpuMeHeHne MPU3HAKOB JAEIUMOCTH, Pa3JI0KEHUE HA MHOXKUTEIN HATYPAJIbHBIX YHACE.

PeanibHble 3aBUCMMOCTH, B TOM UYHUCIIE IpsiMasi U 00OpaTHasi MPONOPLIUOHAIBHOCTH.

Auredpanyeckune BbIpasKeHUs

IlepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKECHHS C INEPEMEHHOW. JlOMyCTUMBIE 3HAYCHUS
nepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MEXy BEIMYMHAMU B BHIE (HopMyIibl. Beraucnenus
no ¢opmynam. [IpeoOpasoBanne OYKBEHHBIX BBIPQKEHHUI, TOXKIECTBEHHO DPAaBHBIC BBIPAKCHHSA,
IpaBUiIa NMpeoOpa3oBaHMs CyMM M IPOM3BEIEHHM, MpaBHia PACKPBITUS CKOOOK U IPUBEICHUS
MMOIOOHBIX CIIara€MBbIX.

CBoJiCTBa CTENEHU C HATYPAJIBHBIM I10KA3aTEIIEM.

Opnowrensl U MHoOrouwieHsl. CreneHp MHorowieHa. Cio)keHUE, BbIUUTaHUE, YMHO)KCHHE
MHOTOWwICHOB. POpMyJIbl COKPALIEHHOIO YMHOKEHHU: KBaJApaT CyMMBI U KBagpar pasHocTu. dop-
MyJla pa3HOCTU KBaApaToB. Pa3jioxkeHne MHOTOWICHOB HA MHOXKHUTEIIH.

YPaBHeHHH N HEPpABEHCTBaA



VYpaBHeHHE, KOpPEHb ypaBHEHHsS, IpaBHja NpeoOpa3oBaHUS ypaBHEHUS, PAaBHOCHIBLHOCTb
YpaBHEHUH.

JIvuHeitHOe ypaBHEHHE C OJIHOW MEPEMEHHOM, YUCIO KOPHEH JTMHEWHOTO YpaBHEHHUS, pellie-
HUE JUHEWHBIX ypaBHeHMHU. CocTaBiI€HHE YpaBHEHHMM IO YCIOBHUIO 3aJauu. PerieHne TeKCTOBBIX
3aJa4 C MOMOLIbI0 YPAaBHEHUM.

JluHeliHOe ypaBHEHHE C JIBYMs NEpeMeHHBIMH U ero rpaduk. Cucrema ABYX JTHHEHHBIX
YpaBHEHHI C ABYMS MEPEeMEHHBIMU. PelmieHue cucreM ypaBHEHUH criocobom moactaHoBku. [Ipu-
Mepbl PELICHHs TEKCTOBBIX 33]1a4 ¢ TOMOUIbIO CUCTEM YPABHEHUH.

DOyHKUUHA

Koopaunara Toukun Ha npsimoil. HuciaoBble TpOMEKYTKU. PaccTostHue Mexy IByMsl TOUKA-
MM KOOPJIMHATHOM TIPSIMOM.

[TpsimoyronbHas cuctemMa KoopauHat, ocu Ox u Oy. Abcuucca U opiMHaTa TOYKU Ha KOOP-
IUHATHOM mockocTu. [Ipumeps! rpadukoB, 3ajaHHbIX GopMynaMu. UTeHne rpaMKoB peantbHbIX
3apucumocteit. [lonstue ¢pynkmmu. I'paduk pynkmun. CoiictBa QpyHKimi. JIuneitnas ¢yHKms,
e€ rpaduk. ['padux ¢pynkuun y = [x|. ['paduueckoe penieHre TMHEWHBIX YPaBHEHUH U CUCTEM JIU -
HEWHBIX YPaBHEHUM.

8 KUIACC

Yuciia 1 BbIYMCTICHUS

KBanpatHslit kopeHb u3 uucna. [lonstue 00 uppannoHaabHOM yncie. JlecaTuuHble mpuoiu-
KEHUS HppalMOHAIBHBIX yncesl. CBOMCTBA apu(pMETHUECKUX KBaJPaTHBIX KOPHEH U UX IpUMEHe-
HUE K IpeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHNUN U BBIUMCIECHUSAM. JlefCTBUTENbHBIE YHCIIA.

Crenens ¢ 1enbpIM MoKazaTesneM U e€ cBoiictBa. CTaHaapTHas 3alIUCh YUCIA.

AJiredpanyeckue BbIpaKeHUs!

KBanpathblii TpéxuseH, pa3ioxkeHue KBaApaTHOro TPEXWIEHA HA MHOXKHUTEIH.

Anrebpandeckas 1poob. OCHOBHOE CBOWCTBO anredOpandeckoir 1poou. CiaokeHne, BbIYUTa-
HUE, YMHOXKEHUE, JeNieHne anreOpanueckux Apoodei. PalimoHansHblie BoIpakeHUs U UX MPeodpas3o-
BaHUE.

YpaBHeHHS U HEPABEHCTBA

KBanparHoe ypaBHeHue, popMyIia KOpHEH KBajpaTHOro ypaBHeHHs. Teopema Buera. Pere-
HUE ypaBHEHH, CBOJAIIMXCA K JMHEHHBIM U KBajapaTHeIM. [Ipocreiimme npoOHO-pariioHalbHbIe
YpaBHEHHS.

I'paduueckas mHTEpHpeTalus ypaBHEHUH C JABYMS IMEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpaBHEHUN ¢ IByMs IepeMeHHbIMU. [IpuMeps! penieHust CucTeM HEJTMHEWHBIX YPABHEHHUM C IBYMsI
[IEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3aj1au anreOpandeckuM CrioCoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBAa. HepaBeHCTBO ¢ OJHOM NepeMeHHOM. PaBHOCHIIb-
HOCTb HEpaBeHCTB. JIMHElNHble HepaBEHCTBA C OJHOW mepeMeHHOW. CHucTeMBbl JIMHEHHBIX Hepa-
BEHCTB C OJTHOM MIEPEMEHHOM.

DOyHKUUHA

[Tonstue pynkuuu. O0GnacTh onpeeneHns 1 MHOXKECTBO 3HaueHul pyHkuuu. CrocoOsl 3a-
naHus QyHKITH.

I'padux pynkmuu. Urenune cBoiicTB pyHkmuu mo e€ rpaduxy. [Ipumeps! rpadukoB GyHK-
LI, OTPAKAIOLINX PEAJIbHBIE TPOLIECCHI.

@OyHKIMH, ONKCHIBAIOIINE IPAMYIO U 00OPaTHYIO MPOIMOPIHOHAIBHBIE 3aBUCUMOCTH, UX I'pa-
dukn. Oyukimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe pelreHne ypaBHEHHI 1 CHCTEM YpaB-
HEHUM.



9 KJIIACC

Yuciia 1 BbIYMCTICHUS

ParyonaneHble yuclia, UppalMOHAJIbHBIE YHCIA, KOHEUHbIE M OCCKOHEYHBIE JECATHYHBIC
npoOu. MHOXeCTBO JeHCTBUTEIbHBIX YHUCEI, IeHCTBUTENIbHBIE YHCIa KaK OECKOHEUHbIE JIeCATHY -
HbIe IpoOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JCHCTBUTEIBHBIX YUCEIN U
KOOPJAMHATHOU IIPSIMOM.

CpaBHeHHE EHCTBUTENBHBIX YHCEN, apupMETHUECKUE NeHCTBUS ¢ AEMCTBUTEIbHBIMU YHC-
JIaMU.

PazmMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, ATUTEIBHOCTD IIPOLIECCOB B OKPYIKAIOIIEM MUPE.

[TpubnnxEHHOE 3HaUEHHE BEIWYMHBI, TOYHOCTh MpuoOmmkeHus. Oxpyriaenue uucen. Ilpu-
KHJIKA U OLIEHKA PE3yJIbTaTOB BBIYUCIICHUH.

YpaBHeHHS U HEPABEHCTBA

JInneiinoe ypaBHeHue. Pelienne ypaBHeHNUN, CBOAIIMXCS K JIMHEMHBIM.

KBagparHoe ypaBHenue. PelieHne ypaBHEHUN, CBOAAIIMXCS K KBaJApaTHBIM. bUKBagpaTHoe
ypaBHeHue. lIpumepsl pemieHuss ypaBHEHHMM TPETbEH M YETBEPTOW CTENEHEH pa3JIOKEHUEM Ha
MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX ypaBHEHUH. PellieHne TeKCTOBBIX 3a7ayu anredpandyeckum
METOJIOM.

VYpaBHeHHE C ABYMS NEpEMEHHBIMH U ero rpaduk. Pemenue cucreM IByX JTUHEHHBIX ypaB-
HEHUH C IBYMs NIEPEMEHHBIMU. PelleHne cucTem AByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEMHOE, a
apyroe — BTOpoii crenenu. [ paduyueckas HHTepHpeTaus CUCTEMbl YPaBHEHH C IByMsI TIepEMEH -
HBIMH.

Pemenne TekCTOBBIX 33724 aNTreOpandecKuM CIoCOOOM.

UucrioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB € OJTHOM NEpPEMEHHOU. PeleHne cucteM JMHEMHBIX Hepa-
BEHCTB C OJIHOM mepeMeHHOW. KBanpaTHeie HepaBeHcTBa. ' paduueckass mHTEpIipeTanus Hepa-
BEHCTB U CCTEM HEPABEHCTB C JBYMs [IEPEMEHHBIMHU.

DOyHKUUH

KBagparuunas ¢pynkuus, e€ rpaguk u coiictsa. [Tapabona, KoOopAUHATHI BEPUIMHBI Tapado-
JIbl, OCh CUMMETPHUH MapadoJIbL.

Ipadukn Gyskmmit: y = kx, y = kx + b, y = k/x, y =x3, y =Vx, y = |x| 1 ux cBoiicTsa.

YuciioBbIe 0CJI€10BATEIBHOCTH U MPOrPECcCUH

[ToHsiTHE YMCIIOBOM TOCJEAOBATEIBLHOCTU. 3aJaHUE MOCIEI0BATEIIBHOCTH PEKYPPEHTHOM
dhopmyoit u popMyIIol n-TO YJIeHa.

Apudmernudeckas 1 reomeTpudeckas nporpeccur. @opmyIbl #-ro wieHa apu(MeTnueckoi
U TEOMETPUYECKON NTPOrPECCUid, CYMMBI IIEPBBIX 71 YICHOB.

N300pakeHre 4IeHOB apu(PMeTHUECKON U T€OMETPHUYECKON MPOTPECCHii TOUKaMU Ha KOOp-
JUHATHOM MIIOCKOCTH. JINHEMHBIN U SKCIIOHEHUIUATBHBIN pocT. CI0KHbBIE IPOLIEHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHU

JIMYHOCTHBIE PE3YJIbTATHI
JInuHOCTHBIE Pe3y/JbTATBI OCBOEHUS MPOTrPaMMbI y4eOHOTO Kypca «Anredpa» xapakTepu-
3yIOTCSL:



1) maTpuoTHyYecKoe BOCIIUTAHHE:

IIPOSIBJIEHUEM MHTEpECa K IMPOLUIOMY M HACTOSILEMY POCCHHCKOM MAaTEMAaTUKH, LICHHOCT-
HbIM OTHOILUEHUEM K JOCTHKEHHUSM POCCUHCKMX MAaTEMaTMKOB M POCCHUICKONM MaTeMAaTHYECKOU
IIKOJIBI, K UCIIOJIB30BAHUIO ITHX JIOCTHKEHUH B IPyTUX HayKax U MPHUKIAIHBIX cepax;

2) rpaIaHCKOe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMTOJHEHHUIO O0S3aHHOCTEHW TpakJaHWHA M peajlHu3allid ero Ipas, Mpel-
CTaBJICHMEM O MAaTeMaTHYECKHUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3THYHBIX CTPYKTYD, SBICHHIA,
MpoLEAYp IPaXKAaHCKOro o0IIecTBa (HapuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K 00CYKIEHUIO
ATHUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHKEHUN HayKHU, OCOZHAaHUEM
BaKHOCTU MOPAJIbHO-3TUYECKUX NPUHIIUIIOB B JEATEIBHOCTH YYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTMBHOE y4YaCTHUE B PELICHMM IPAKTUYECKMX 3aJad MaTeMaTH4eCKOU
HaNpaBJIEHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTeMaTHMYeCKOro oOpa30BaHMs Ha NMPOTSIKEHUU BCEH
KHU3HH IS YCHEITHON NMpo(hecCHOHANBHON AEATEIIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HAHHBIM BHIOOPOM M MOCTPOSHHEM WHAWBUIYAIBHON TPAEKTOPUHU 00pa30BaHMS U KU3HEHHBIX
IUTAHOB € YYETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOIIMOHAJILHOMY U 3CTETHUECKOMY BOCHPUATUIO MATEMaTHUECKUX 00BEK-
TOB, 3aJa4, PEIIECHUH, PacCyKIECHUI, YMEHUIO BUIETh MAaTEMaTHYECKNAE 3aKOHOMEPHOCTH B UCKYC-
CTBE;

S) HEHHOCTH HAYYHOI0 NO3HAHHUSA:

OpHEHTAIlel B JEATEIHLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX IPEICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKA, IPUPOBI U OOLIECTBA, TIOHUMAaHUEM MaTEMaTH -
YeCcKOW HayKd Kak cepbl YeIOBEUECKOW NEATENIbHOCTH, 3TANoB €€ pa3BUTHS M 3HAUMMOCTH AJIs
pa3BUTHSl LIMBUJIM3ALMHU, OBJIAJICHUEM S3bIKOM MaT€MaTUKM M MaTeMaTH4YeCKOW KyJIbTYypoHu Kak
CPEICTBOM IO3HAHMUS MMpA, OBJIAJECHUEM MPOCTEUIIMMH HAaBBIKAMU MCCIIEAOBATEIBCKON NEATEIb-
HOCTH;

6) puznueckoe BocnuTanue, GopMUPOBaHME KYJbTYPhI 310POBbSI H IMOLMOHAJIBHOIO
Os1aromostyums:

TOTOBHOCTBIO IPUMEHATh MAaTEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10pPOBbs, BEACHUS
3I0POBOTO 00pa3a KU3HH (310pOBOE MUTAaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUN U OTIBIXA, pe-
ryjsipHas pusnueckas akTUBHOCTh), C(OOPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, MpU3HaHUEM CBOE-
ro IpaBa Ha OIIMOKY M TaKOI'o K€ [paBa JPYyroro 4yeloBeKa;

7) 3Ko0JI0rnYecKoe BOCIIUTAHME:

OpHEHTallel Ha NPUMEHEHUE MAaTeMaTHYeCKUX 3HAHWM A peleHus 3aAad B o0JIacTH
COXPAaHHOCTH OKpYXKarollel Cpefbl, IJIaHUPOBAaHUS MTOCTYIIKOB M OLIEHKH UX BO3MOKHBIX IOCIIE] -
CTBMH JUIS OKpYXKaroleil cpeibl, 0CO3HAHUEM TTI00aIbHOTO XapaKTepa SKOJIOTHYEeCKUX MpolieM U
IIyTEH UX PELICHMS;

8) aganTanus K N3MEHSIOIMMCS YCIOBHAM COLUATBHON U IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JIEHCTBHUSIM B YCJIOBHSIX HEONPECIEHHOCTH, MOBBIIMIEHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCJIE YMEHHE YUUTbCA y IPYIHX
Jroed, MpuoOpeTaTh B COBMECTHOHM [€ATENbHOCTH HOBBIE 3HAHMSA, HABBIKM M KOMIETEHLUH W3
OIIBITA IPYTHX;

HE00XO0IMMOCThIO B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hcie (GopMyIupoBaTh UieH, Mo-
HSTHSL, TUIIOTE3bl 00 00BEKTAaX M SABJICHUAX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh JIe(H-
LUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYaIUIO
KaK BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTHUPOBATh MPUHUMAEMbIE PEILICHUS U IeHCTBUS, popMy-
JUPOBATH U OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIBTATBI
Ilo3naBaTebHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS
Ba3zoBble JJoruuyeckue aeiicTBus:

BBISIBJISITh M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTHYECKIX 0OBEKTOB, O-
HSATUH, OTHOIICHUH MEXIY MOHSATHAMH, (POPMYIUPOBATH OINpPENCICHHs TMOHIATUN, yCTa-
HaBJIMBATh CYMIECTBECHHBIA MPU3HAK KiIacCH(DHUKAIMKM, OCHOBAHHS I OOOOIICHUS H
CpaBHEHHUS, KpUTSPUHU TTPOBOMMOTO aHAIIN3A;

BOCHPUHUMATh, (DOPMYITHPOBATh U MPEOOPA30BHIBATh CYKICHUS: YTBEPAUTEILHbIC U OT-
pUnaTenbHbIe, ANHIYHBIC, YACTHBIC U OOITHE, YCIIOBHBIC,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTHBOPEUHUs B (PaKTax,
JTAaHHBIX, HAOJTFOICHUSAX U YTBEPKIACHHUSX, TIPeJyIaraTh KPUTEPHUH ISl BBISIBIICHUS 3aKOHO-
MEpPHOCTEW U MPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUeHHH 110 aHaJIOTHH;

pa3buparh JI0Ka3aTeIbCTBAa MAaTEMATHUYCSCKUX YTBEPKICHUH (TIPSIMBIE U OT MPOTUBHOTO),
MPOBOJUTH CAMOCTOSITETILHO HECIIOKHBIE TOKA3aTeNbCTBA MAaTeMaTUYECKUX (PAKTOB, BBI-
CTpauBaTh apryMEHTAINIO, IPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBAThH COO-
CTBEHHBIE PACCYKICHUS;

BBIOMPATH CIOCO0 pemIeHust ya4eOHOU 3a/1auu (CpaBHUBATh HECKOJIBKO BApHAHTOB pellle-
HUS, BBIOMpaTh HarboJiee MOAXOASIINN ¢ yIETOM CaMOCTOSITENIbHO BBIJIEIICHHBIX KPHUTE-
pueB).

ba3oBble ucciaenoBaTeabCKue AeiicTBHSL:

UCTIONB30BaTh BOMPOCHl KaK HCCIIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHUA, (PopMyIupo-
BaTh BONPOCHI, (PMKCHPYIOIIHUE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEIILHO YCTaHABIIH-
BaTh MCKOMOE W JIaHHO€, (JOPMHUPOBATH THIIOTE3Yy, APTYMEHTHUPOBATH CBOIO IMO3HUIIHUIO,
MHEHHUE;

MPOBONTH MO CAMOCTOSITEIbHO COCTABJICHHOMY TUIAHY HECIIOXKHBIM IKCIIEPHUMEHT, He-
0OJIBIIIOE MCCIIEOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXTy COOOM;

CaMOCTOSITENTLHO (POPMYITUPOBATH 000OIIEHNS ¥ BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJTIOICHUSI, UCCIICIOBAHMSI, OLIEHUBAThH JIOCTOBEPHOCTH MOJIyYCHHBIX PE3yJIbTATOB, BBI-
BOJIOB 1 00OOIICHMIA;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BHTHE MPOIECCA, a TAKXKE BBIIBUTATH MPEATIOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

PabGora ¢ unpopmaumeii:

BBISBIISITH HEIOCTATOYHOCTD M M30BITOYHOCTh MH(POPMALINH, TaHHBIX, HEOOXOAUMBIX JJIS
peuieHus 3a1a4u;

BBIOMPATh, AaHAIN3UPOBATH, CHCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO pa3-
JIMYHBIX BUJOB U (DOPM IpEICTaBICHHUS;

BBIOMpaTh (OpMyY NpencTaBieHUsT UHPOPMALMN ¥ WLTIOCTPHUPOBATH pPEIIaeMble 3a7adu
CXeMaMH, AMarpaMMaMi, UHOU rpaduKoi U X KOMOMHALIUSIMU;



OLIEHUBATh HAAEKHOCTh MHPOPMALMU IO KPUTEPHSIM, MPEIOKEHHBIM YUUTEIEM MU
c(OpMYJIMPOBAHHBIM CAMOCTOATEIBHO.

KOMMYHHKaTHBHI)Ie YHUBEPCAJIbHBIC yqeﬁﬂue JelcTBHUA:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJCHHUS B COOTBETCTBUU C YCJIOBHUSAMHU M LEISAMHU
oO0IIeHus, ICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MTUCHMEH -
HBIX TEKCTAaX, JaBaTh IMOSICHEHHS 110 X0y PEeIIeHHs 3a/1a4i, KOMMEHTUPOBATh MOYYEH -
HBIW PE3yJIbTaT;

B XO7€ 0OCYXKICHHS 3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEeMBbI, IPOOIEMEI,
pemraeMoii 3a/1a4u, BBICKA3bIBATh MJICH, HAICJICHHBIE HA TIOMCK PEUICHUs], CONOCTABIAT
CBOU CYXJIEHUS C CYXKACHUSAMH JIPYTHX YUaCTHUKOB JHajiora, oOHapyKUBaTh pa3indyue u
CXOJICTBO MO3UIHMH, B KOPPEKTHOU Gopme GpOopMyIHpoBaTh pa3HOIIACHs, CBOM BO3paXKe-
HUS;

NpPEeACTaBIATh Pe3yJbTaThl PELIeHUs 3a/1adyM, SKCIIEPUMEHTA, UCCIEOBaHUs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMPATh (POPMAT BBHICTYIUICHUS C YYETOM 3a/1a4 MPE3CHTAIlMH U OCO-
OeHHOCTEH ayAuTOpHH;

HOHMMAaTh ¥ MCIIOJIb30BaTh NPEHMYIIECTBA KOMAHAHOW M HHAMBUAYAIBHON pabOTHI pU
peleHnH yueOHbIX MaTeMaTHUECKUX 3a/1ay;

NPUHUMATH 1€ COBMECTHOM JIESATENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThl, pactpenensTs BUIbl padoT, TOroBapuBaThCs, 00CYKIaTh MPOLECC U pe3yabTaT
paboThl, 00001IaTH MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B TPYNIOBBIX (opmax paboThl (00CykaeHUs, 0OMEH MHEHHSIMHU, MO3TOBBIE
MITYPMBI ¥ IPYTHE), BBIIOIHATH CBOIO YacTh pabOTHl M KOOPAWHUPOBATH CBOU JICHCTBHUS
C JIPYTHMH YJIEHAMH KOMaHJIbl, OIICHUBATh KA4eCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT
110 KPUTEPHAM, CHOPMYITHPOBAaHHBIM YYaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHble yHMBepcaJbHbIe yUeOHbIe 1eiicTBUS
Camoopranusanms:

CaMOCTOSITEJIHO COCTaBIIATh IUIAH, aJTOPUTM pEILEHMs 3aa4d (WK ero 4acTh), BHIOU-
paTh crocod pereHus ¢ y4€TOM HUMEIOLIMXCSI PECYPCOB M COOCTBEHHBIX BO3MOMXHOCTEH,
apryMEHTHPOBaTh M KOPPEKTHPOBATh BapUAHTHI peIIeHUH ¢ y4éToM HOBOW HMH(OpMa-
M.

CﬂMOKOHTpOJ’IL, 3MOLIHOHAJIbHBIA HHTEJJIEKT:

BJIaJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca W pe3yibTaTa peIieHus
MaTeMaTHUECKOM 3aJ1auu;

HOpeABUIETh TPYIHOCTH, KOTOpPbIEé MOTYT BO3HUKHYTH IIPU PEILEHUM 3a/laud, BHOCHUTh
KOPPEKTHBBI B JEATEIBHOCTb HA OCHOBE HOBBIX OOCTOSITENBCTB, HAMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3yJIbTaTa JAEATEIbHOCTU IOCTaBICHHOM IIEJIM U YCIOBHUSM,
OOBSACHATH MPUYMHBI JOCTUKEHUS WM HEJAOCTHXKEHHUS 1eJId, HaXOUTh OMIMOKY, 1aBaTh
OLIEHKY IIPUOOPETEHHOMY OIIBITY.

JesiTeJIbHOCTD YUMTEJISl C Y4eTOM padodeil MporpaMMbl BOCIMTAHUS

- YCTAHOBJICHUC JOBCPUTCIBbHBIX OTHOIICHHUH C 06y‘-IaIOH_II/IMI/IC$I, CHOCOGCBYIOH_II/IX IIO3UTHUBHO-
MY BOCTIPHUSATHIO 00yYarOUIMMUCS TpeOOBaHHUM U MPOCHO yUUTENsl, IPUBICUCHUIO UX BHUMAHUS
K 00CyX/1aeMoil Ha ypoke HHPOPMAIIH, aKTUBH3AINH UX TIO3HABATEILHOU IS TEIILHOCTH;

- MOOy»XAeHne 00y4aroImuXCs COOII0IaTh Ha YPOKE OOIIEMPUHATHIE HOPMBI IOBE/ICHUS, TIPAaBU-
Ja OOLIEHHS CO CTApPIIMMHU U CBEPCTHUKAMH, IPUHIUITBI y4eOHOW TUCIMITIMHBI M CAMOOPTaHH -

3all1H;



- TMPUBJIEYEHUE BHUMAaHMs 00yYaromMXcsl K HEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax siB-
JIeHUH, OpraHu3anus uX paboThl C MOJydaeMOi Ha ypOKe COIMaIbHO 3HAUMMON MH(OpMaIueii;
- BKJIFOUEHHUE B YPOK UTPOBBIX MPOLEAYP C LEJIbI0 MOAepKAHUSI MOTHBAIMK 00YYarOIINUXCS K
MOJIyYEHUIO 3HAaHNH, HAJIAKUBAHUIO TO3UTHBHBIX MEKJIMYHOCTHBIX OTHOLIEHUH B KJIACCE.

HNPEAMETHBIE PE3YJIBTATDBI

K koH1y 00yuenus B 7 kjacce 00y4aronuiics MoJIy4uT CiIeIyIoe MpeIMeTHbIe pe3ybTa-
THI:

Yucsia ¥ BBIYUCICHUSA

BrImonHATe, coderas yCTHbIE ¥ MUCbMEHHbIE TPUEMBI, apH(PMETHIECKUE ACUCTBUS C PaIHo-
HaJIbHBIMU YHCIIaMH.

Haxonuth 3HaueHus: 4MCIOBBIX BBIPAKEHUH, IPUMEHATh pa3HOOOpa3HbIe CIIOCOOBI U MPUE-
Mbl BBIYMCIIEHUS] 3HAUEHUU JPOOHBIX BBIPAKEHUH, COAepkKallluX OOBIKHOBEHHBIE U JECSTUYHBIE
Ipoowu.

[TepexoauTs OT OxHOW (HOPMBI 3alMCH YHUCEN K JPYroi (mpeoOpa3oBbIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHY!0, OOBIKHOBEHHYIO B JI€CSTUYHYIO, B YACTHOCTH B OECKOHEUHYIO JeCSITHY-
HYIO poOBb).

CpaBHUBATh U YIOPSAJOYUBATH PALlMOHAJILHBIE YUCIIA.

OxpyrsTh yncIa.

BbINOMHATE IPUKKUIKY U OLIEHKY pe3yJibTaTa BBIYUCIICHUH, OLIEHKY 3HaYEHHI YUCIIOBBIX BbI-
pakeHU. BBIMOIHATH IEHCTBUS CO CTENEHSIMH C HaTypaJlbHBIMU MOKa3aTeIsIMU.

[IpuMeHATh NpU3HAKK JETUMOCTH, Pa3I0KEHUE Ha MHOXKUTEIHN HATYPAIbHBIX YHCEIL.

Pemate npakTHKO-OpUEHTUPOBAHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOLIEHUEM BEJIMYUH, IPOIOP-
LMOHAJILHOCTBIO BEJINYMH, TPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTaThl PEIIEHUS 3a1a4 C YUETOM
OrpaHUYEHUH, CBA3aHHBIX CO CBOIICTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

AnredpanyecKkue BbIpaskeHUs

Hcnonb3oBate anreOpanyeckyto TEPMHUHOJOTHIO U CUMBOJIHKY, IPUMEHATh €€ B Mpoliecce
OCBOEHUS y4eOHOro MaTepuaia.

Haxonuts 3HaueHus: OyKBEHHBIX BhIPQXKEHUIN NIPU 3aJaHHBIX 3HAUEHUAX EPEMEHHBIX.

BoinmonHsATe mpeoOpazoBaHus LEJIOr0 BBIPAKEHUS B MHOTOWIEH MPHUBEACHHUEM IOJ0OHBIX
cllaraeéMbIX, PaCKpPbITHEM CKOOOK.

BbINOMHATE YMHOXEHHE OJHOUWIEHA HAa MHOTOWIEH U MHOTOYJIEHAa HAa MHOTOUIEH, IpUME-
HATH (OPMYIIBI KBaJpaTa CYMMBI M KBaJIpaTa pa3HOCTH.

OcyiecTBIATh pa3inokeHUe MHOTOUJICHOB HA MHOXHTEIH C TIOMOIIBIO BBIHECEHHUS 38 CKOO-
KU OOIIET0 MHOXKUTENS, TPYIIHUPOBKH CIIaraeMbIX, IPUMEHEHHsI (OPMYIT COKPALIEHHOTO YMHOXe-
HUSI.

[IpumensiTh npeoOpa3zoBaHUsl MHOTOUYWIEHOB JUIsl PELIEHUs pa3IMYHbIX 33/1a4 U3 MaTeMaTH-
KM, CMEKHBIX IPEIMETOB, U3 PEATIbHOW MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypalbHBIMHU TOKa3aTeJISIMHU IS MPeoOpa3oBaHUs
BBIPAXKCHUM.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHelHbIE YpaBHEHHs C OJHOM MEPEMEHHOM, ITPUMEHSS IPaBUIIa Iepexoja OT HC-
XOJJHOTO YPaBHEHHUS K paBHOCUILHOMY eMy. IIpoBepsTh, ABIISETCS JIM YMCIO KOPHEM YpaBHEHMS.

[IpumensTh rpaduueckre MeTOIbl IPH PEIICHUN JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupath mpUMepsl Map YUCE, SBJISIOIIMXCS PELICHUEM JIMHEHHOro ypaBHEHUS C IByMs
MIEPEMEHHBIMHU.



CTpouTh B KOOPAMHATHOH TUIOCKOCTH TpadUK JTUHEWHOTO YpaBHEHHUS C IBYMs NIEPEMEHHBI -
MU, MOJIB3YSICh TPaPUKOM, IPUBOIUTEH IPUMEPHI PELICHUS] YPaBHEHUSI.

Pematb cuctemsl IByX JMHEHHBIX ypaBHEHUH C IByMs IEPEMEHHBIMU, B TOM YHCIIe Tpadu-
YECKHU.

CocTaBisiTh U pemaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUH 1O YCIIO-
BHIO 3a/1a4M, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M MOJTYy4YEHHbIN pe3yibTar.

DyHKUUH

N3o0paxaTh Ha KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOPIAHMHA-
TaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alIMCHIBATh YUCIOBbIE IPOMEKYTKH HA aIre0pandeckoM s3bIKe.

OtmeuaTs B KOOPAMHATHOM MJIOCKOCTH TOYKHU MO 3a/laHHBIM KOOpPAMHATaM, CTPOUTH rpadu-
KM JTMHEWHBIX QyHKIUHA. CTpouTh Tpaduk GyHKINA Y = |X|.

OnuchIBaTh ¢ MOMOILBIO (DYHKIMHA U3BECTHBIE 3aBUCUMOCTH MEXAY BEJIMYMHAMH: CKOPOCTh,
BpEMsl, PacCTOSIHUE, [IEHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTENLHOCTh, BpeMsl, 00BEM padOTHI.

HaxonuTs 3HaueHne yHKIMK MO 3HAYCHUIO €€ apryMeHTa.

[TonumaTthp rpaduueckuii crocod MpeacTaBIeHUs U aHadu3a UHPOPMALMH, U3BJIEKATh U HH-
TEepHpPEeTUPOBaTh UHPOPMALUIO U3 TPpa(UKOB peasIbHBIX MIPOLIECCOB U 3aBUCUMOCTEH.

K koH1y 00y4eHus B 8 kiacce o0yyaromuiics MoJyduT ciaelyrolue NpeIMeTHbIE pe3yJIbTa-
THI:

Yucia v BbIYUCTCHUSA

Hcnonp30BaTh HavalbHbBIE NPEACTABIEHUS O MHOXKECTBE IEHCTBUTENBHBIX YUCEN ISl CPAB-
HEHUS!, OKPYIJICHUS! U BBIYMCIICHUH, N300pakaTh JAEHCTBUTENbHBIE YHMCIA TOUKAMHU Ha KOOPAMHAT-
HOH IIPSIMOM.

[IpuMeHsTh MOHATHE apUPMETUUECKOTO KBaIPaTHOIO KOPHS, HAXOAUTh KBaJApaTHbIE KOPHH,
UCIOJIB3YS MPH HEOOXOAMMOCTH KaJbKYJSATOP, BBIIOJHATH MPE0Opa3oBaHus BBIPpAXKEHUH, conep-
XKaIMX KBAJpaTHbIE KOPHU, UCIIOJIB3YS CBOMCTBA KOPHEM.

Mcnonb30Bath 3amucyu OOJIBLIIMX U MaJIbIX YHMCEN C TIOMOIIBIO JECATUYHBIX Jpo0Oel u cTerne-
Hel yucna 10.

Auredpanyeckune BbIpasKeHUs

[TpuMeHSTH MOHATHE CTENICHH C IIeJIBIM TIOKa3aTelIeM, BBIIIOIHATH MPeoOpa30BaHUs BhIpaKe-
HUU, COIEpKAIIMUX CTEIIEHU C LEIbIM I10Ka3aTeIeM.

BbInonHATE TOXKAECTBEHHbIE MpeoOpa3oBaHusl pPallMOHAIBHBIX BBIPAKEHUM Ha OCHOBE Ipa-
BUJI IEUCTBUIM HaJ MHOTOYJICHAMH U alre0pandecKuMu ApoOsIMH.

PacknaapiBaTh KBaZpaTHBIN TPEXUICH HA MHOKUTEIH.

[TpuMensTH peoOpa3oBaHus BBIPAKEHUN AJIS pEIIEHUs pa3IMYHbIX 3a7jad U3 MaTeMaTUKH,
CME)KHBIX [TPEIMETOB, U3 pEaIbHON IPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHeiiHblE, KBaJpaTHbIE YPABHEHUS U pallMOHAIbHBIE YpaBHEHMs, CBOJSIIMECH K
HUM, CUCTEMBI JIByX YPaBHEHHUH C IBYMs [IEPEMEHHBIMH.

[IpoBOoMTE IpOCTENIINE UCCIIEIOBAHNS YPABHEHUN M CHCTEM ypPaBHEHHUH, B TOM YHUCIE C
MIpUMEHEHNEM TpaduUecKUX NpeaCcTaBlIeHU (yCTaHaBIUBAaTh, UMEET JIM ypaBHEHUE WM CHCTEMA
yYpaBHEHHH pPELIeHUs, €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

[TepexoauTs OT ClOBECHOU (POPMYITHPOBKH 3aadyu K €€ anreOpandeckord MOJEIH C TIOMO-
LIbI0 COCTABJICHMSI YPaBHEHMsI WM CUCTEMbl YpaBHEHHM, MHTEPIPETHPOBATh B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4M MOJy4EHHBIN pe3ybTar.



[IpuMeHATh CBOWCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OIICHKH, peliaTh JIMHEWHbIE
HEPAaBEHCTBA C OJIHOM MEPEMEHHOW U WX CHCTEMBI, JaBaTh TpadUuecKyl0 WUTIOCTPALIUI0 MHOXKE-
CTBa pEUICHU HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUH

[ToHnMaTh W UCTIONB30BaTh (YHKIMOHATIBHBIC MOHATUS U SA3bIK (TEPMUHBI, CHMBOJIHNYECKUE
0003Ha4YeHHUs1), ONPENENIATh 3HaUeHUEe (PYHKIMM 1O 3HAYEHUIO apryMEHTa, OINpEeeATh CBOMCTBA
¢dbyskmu 1o e€ rpaduky.

CrpouTts rpaduKy 31eMEeHTapHbIX PYHKLINN BUIA:

y=k/x,y=x%y=x’y = x|, y = VX, OrucbIBaTh CBONCTBA YNCIOBOI HYHKIHH IO e Tpadu-

Ky.

K koH1y 00y4eHus B 9 kiacce o0ydaromuiics MOJyduT ciaelyrolue NpeIMeTHbIE pe3yJIbTa-
THI:

Yucsia ¥ BBIYUCICHUSA

CpaBHUBaTh U YIOPSAJOYUBATH PALlMOHAJIBHBIE U HPPALIMOHATIbHBIC YHCIIA.

BrimonsATe apupMeTHuecKkue NEHCTBHA C pallMOHAIBHBIMU YHCIIaMH, COYeTasl YCTHBIE U
MUCbMEHHbIE TPUEMBI, BBITIOJIHATH BBIUMCIICHUS C UPPALIMOHAIBLHBIMU YHCIIAMHU.

Haxonuth 3HaueHus cTeneHed C LeidbIMU TMOKa3aTeNssMU U KOpPHEH, BBIYMCISATh 3HAUYEHUS
YHCIJIOBBIX BBIPAXKCHUN.

OKpyIJIATh JEMCTBUTEIBHBIEC YHACIA, BBIIOIHATh IPUKUIKY PE3YJIbTaTa BBIYMCICHUH, OLICH-
Ky YHMCJIOBBIX BBIPDAKEHUH.

YpaBHeHHS U HEPABEHCTBA

Pematp nuHelHbIE U KBaApaTHbIE YPABHEHHUS, YPABHEHNUS, CBOASILUECS K HUM, ITPOCTEHIIINE
IpoOHO-paLlMOHATBHbIE YPAaBHEHHS.

Pemarb cuctembl OBYX JUHEMHBIX YpaBHEHHUI C JIBYMsI NEPEMEHHBIMU M CHCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJJHO ypaBHEHUE HE SIBJIAETCS JTMHEUHBIM.

Pemiate TeKCTOBBIE 3a/auM aareOpanvyeckuM CrnocoOOM C MOMOIIbIO COCTABIICHHS YpaBHE-
HUS WINA CUCTEMBI ABYX YPaBHEHHH C JBYMsI IEPEMECHHBIMU.

IIpoBoauTh mpoCTENIINE MCCIENOBAHUS YPAaBHEHUM M CUCTEM YPAaBHEHMH, B TOM 4YHCIE C
IpUMEHEHHEM IpadUuyecKux MpencTaBleHui (yCTaHaBIUBaTh, UIMEET JIM ypaBHEHHE WM CUCTEMA
YPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

Pemate nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pELICHHE Hepa-
BEHCTB Ha YMCJIOBOM MPSAMOM, 3alKMChIBAaTh PELICHHE C TOMOLIbI0 CUMBOJIOB.

Pematb cuctembl TMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUAIOIINE KBAJApPAaTHOE
HEPaBEHCTBO, N300pa)kaTh PELICHUE CHCTEMbl HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3aMUCHIBATh pe-
LICHHE C TOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUN PA3IMYHBIX 3aad.

DOyHKUUH

Pacrnio3HaBaTh (yHKIMU M3y4YCHHBIX BUAOB. I10Ka3bIBaTh CXEeMAaTHUECKU PACIIONIOKEHHE Ha

KOOPJMHATHOM TIOCKOCTH TpadukoB GyHKImi BUna: y = kx, y =kx + b, y =k/x, y = ax’ + bx + ¢,
y =x’, y=1x, y = |x|, B 3aBHCHMOCTH OT 3Ha4eHHI K03(PHUIHEHTOB, OMIUCHBATH CBOICTBA (YHK-
UH.

Ctpoutb 1 H300paxkaTh CXeMaTHYeCKH rpauky KBaJpaTHUHBIX (PYHKIUH, OIMCHIBATH CBOM-
CTBa KBaJIPATUYHBIX (PYHKLHUH 1O MX TpaduKam.



Pacnio3naBaTh KBaJpaTUUHYIO (QYHKIMIO 10 (hOpMyIie, IPUBOAUTH PUMEPHI KBAAPAaTUUHbIX
GyHKUIMH U3 pealbHON KU3HU, GUUKU, TECOMETPUH.

YucaoBbie MOCAEI0BATEIHLHOCTH H IPOrPeCcCHH

PacrniozHaBaTh apu(pMETHYECKYIO U TEOMETPHUUECKYIO IPOTPECCUH TPH Pa3HBIX crocodax 3a-
TaHUS.

BBINONMHATE BBIYUCICHHUS C UCTIOIB30BaHUEM (OPMYI N-TO 4ieHa apu(pMETHIeCKON U reo-
METPUYECKOMN IIPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N3006paxaTh 4ieHbl MOCIEI0BATEIbHOCTH TOUKAMH Ha KOOPJAMHATHOM MIIOCKOCTH.

Pemate 3amaun, cBs3aHHBIE C YUCIOBBIMU ITOCIIEI0BATEIBHOCTMH, B TOM YHUCIIE 33/1a4d U3
peanbHOM JKH3HU (C UCTIOJIb30BaHUEM KaAJIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTHU).

JeATEJILHOCTD YYHUTEIS € y4eTOM padoyeil NporpaMMbl BOCIIMTAHUSA

- YCTaHOBJIEHUE JOBEPUTEIbHBIX OTHOIICHUN ¢ 00y4arOIHUMUCS, CIOCOOCTBYIOLINX MO3H-
TUBHOMY BOCHPHUSATHIO 00Yy4alolMMHCS TPeOOBAaHUM U MPOCHO y4UHTeNs, NPUBJICUCHUIO UX BHHU-
MaHus K 00cyXJaeMoil Ha ypoke MH(OpMalMM, aKTUBU3ALUU UX [MO3HABATEIbHON JEATENIbHO-
CTH;

- moOyxaeHne 00yJaronIuxcsi COOMI0IaTh Ha YPOKE OOIIENPUHATHIC HOPMBI TTOBEICHUS,
npaBuia OOIIEHHS CO CTApPIIMMHU U CBEPCTHUKAMM, IPUHLUIBI Y4eOHOH AUCIUILIUHBI U CaMOOp-
raHu3aluy;

- IPUBJICYCHNE BHUMAHUS 00y4aromuXcs K IGHHOCTHOMY aclleKTy M3y4aeMbIX Ha ypoKax
SIBJIGHUHM, OpraHu3anus ux paboThl C MOJIy4aeMoil Ha ypoKe COLMaIbHO 3HAYMMOW MH(pOpMaIu-
eu;

- BKJIIOYEHHE B YPOK WIPOBBIX MPOIEAYp C LEIbI0 MOJJAepXKaHUs MOTHBALMH 00ydYaro-
LIMXCS K TOJYYEHUIO 3HAHWH, HAa)KUBAaHUIO TIO3UTUBHBIX MEKIMYHOCTHBIX OTHOLIEHUH B KJlac-
ce.

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC
Ne Hanvenosanne pasne- | Komriecrno 1acos JyekTpoHHbIe (HU(pPOBbIE)
o/ JIOB ¥ TeM MPOrpam- Beero KonTpoJbhbie 06pasoBaTeIbHBIE PeCYPehl
MbI padoThI
| Yucna v BBIYUCIICHUS. 7 | bu6mmoreka [JOK
ParnmonanpHbIC YnCia https://m.edsoo.ru/7f415b90
5 AnrebGpanyeckue Bblpa- 36 | bubnuoreka [JOK
JKEHUS https://m.edsoo.ru/7f415b90
3 YpaBHEHHsI U HEPABEH- 26 | bubnuoreka [IOK
CTBa https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpadu- 30 | bubmuorexa [JOK
Kku. OyHKIMH https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHme u 06001Ie- 19 1 bu6mmoreka [IOK
HUE https://m.edsoo.ru/7415b90
OBIIEE KOJIMYECTBO YA- 136 5

COB IIO ITPOI'PAMME
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8 KVIACC

HaumenoBanue pasge- | KosnuyecTtBo yacos
Ne duekTpoHHbIEe (LM pPOBbLIE)
JIOB ¥ TeM MPOrpam- Kontposabubie
n/n Bcero o0pa3oBaTe/IbHbIE pecypchl
MBI padoTbl
| Yucnia 1 BBIYUCIICHUS. 15 1 bub6mmoreka [IOK
KBanparubie KOpHI https://m.edsoo.ru/7f417af8
q .
, Cncna u BI)I‘-II/ICJICHI/UIK : BuGmiorexa LIOK
TEHCHB € HEIBIM ToKa- https://m.edsoo.ru/7f417af8
3aresneM
. AJII‘G6pi.ZI‘-IeCKI/Ie Bbjpa- . 1 BuGmorexa LOK
)Kefmﬂ' BA/IpATHEIH https://m.edsoo.ru/7f417af8
TPEXWICH
) Aﬂre6pi/1qec6x<ne BBIpa- g , BuGmorexa LOK
JHEHA. AJrebpane- https://m.edsoo.ru/7f417af8
cKasi 1po0b
. YpaB}II<eHHs[ Y HEpaBEH- g 1 Butmorexa LIOK
¢TBa. RBA/IPATHRIC https://m.edsoo.ru/71417af8
ypaBHEHHUSI
6 ijiB}ng};H Hepa;eHe— 13 bubnnorexa [JOK
TBV - HCTEMBL YpasH https://m.edsoo.ru/7f417af8
HUI
7 VYpaBHEeHUs U HEPABEH- 12 | bubmuoreka [JOK
ctBa. HepaBeHcTsa https://m.edsoo.ru/7f417af8
2 Oynkuuu. OCHOBHBIE 5 bub6nuorexa [IOK
TOHSITHS https://m.edsoo.ru/7f417af8
9 OyHkiuu. Yuciossle 9 bu6nmoreka [JOK
byHKIIU https://m.edsoo.ru/7f417af8
10 [ToBTOpenue u 060011Ie- 6 | bubnmnorexa [JOK
HUE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YA- 102 .

COB 11O ITPOI'PAMME



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

KogunuecTBo 4acoB

duekTpoHHbIe (LM poBbLIE)
o0pa3oBaTejbHbIE pecypchl

Ne HaumenoBanue pasjae-
n/m | JIOB M TeM MPOrpaMMbl
KoHnTpoibHbIe
Bceero
padoThbI
1 Yucna ¥ BEIYUCTICHUS. 9 1 bu6mmoreka [JOK
JleficTBUTEIbHBIC YKCTIA https://m.edsoo.ru/7f419d08
5 szBifH:M I;I Hep 2B:H_OU 14 | bu6mmoreka [JOK
TBA. BHCHUS HOM
p N A https://m.edsoo.ru/7f419d08
MIEPEeMEHHOI
; ZPZB‘?H:’; " Hepa;eHe' 4 ) Bu6motexa [[OK
tBa. CHCTEMBI YpaBHE-
. P https://m.edsoo.ru/7f419d08
302071
4 VYpaBHeHUSs U HEPABEH- 16 1 bu6mmoreka [JOK
ctBa. HepaBencTna https://m.edsoo.ru/7f419d08
bu6moreka [JOK
O} 1 1
> M 6 https://m.edsoo.ru/7f419d08
6 YucIoBEIC TTOCIIEIOBA- 15 | bubanoreka LJOK
TEIbHOCTH https://m.edsoo0.ru/7f419d08
[ToBTOpenue, 0600IIEHNE, bu6mmoreka [IOK
7 . 18 1
CHCTEMAaTH3allKs 3HAaHUI https://m.edsoo0.ru/7f419d08
OBIIEE KOJIMYECTBO YA- 102 g
COB I10 ITPOTPAMME
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