PABOYASA ITPOI'PAMMA
Y4e0HOro npeaMera «AJjreopa»

JI7Is o0ydJarommuxcs 7-9 kiaccon



MMOACHUTEJIBbHAS 3AIINCKA

Anrebpa sBIseTCSs OAHMM M3 OIOPHBIX KYpPCOB OCHOBHOIO 00Imero oOpa3oBaHUsS: OHa
o0OecrieurBaeT M3y4yeHUE IPYTUX TUCIHIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK W T'yMAaHUTApPHOIO
IIUKJIOB, €€ OCBOEHHE HEOOXOAMMO Ui TPOJODKEHHS 00pa3oBaHUS W B IOBCEAHEBHOM >KHU3HU.
Pa3Butne y oOydaromuxcsi Hay4HbIX MPEJCTaBICHUN O MPOUCXOKICHUH U CYIIIHOCTH alre0pandecKux
abcTpakuui, crocode OTpaKeHUsT MATEeMaTHYECKON HAayKOW SIBICHMHA W TPOIECCOB B NPUPOAE U
oOmiecTBe, POl MaTEeMaTHYECKOr0 MOACITMPOBAHNS B HAYYHOM [TO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(bopMHpPOBaHHIO HAYYHOTO MHUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOAUMBIX Ui aJlalTallid B
coBpeMeHHOM HH(poBoM ob1iecTBe. M3yuenue anre6psl odecreunBaeT pa3BUTHE YMEHUS HAOIIOAATh,
CpaBHUBAaTh, HAaXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOM JCHCTBUS W BBIBOJABI, (OPMYIHPOBATH YTBEPXKICHUS.
OcBoenne kypca anreOpsl oOecrieuyuBaeT pa3BUTHE JIOTHUYECKOTO MBIIIICHUS OOYYalOMIMXCs: OHHU
UCIONIB3YIOT JIEAYKTHUBHBIE U HMHIYKTUBHBIE pacCyXIeHusi, 0000IIeHHEe U KOHKPETU3alIHUIO,
abctparupoBanne u aHajoruro. OOydeHuwe anreOpe MpeArnonaraeT 3HAYUTENBHBIA 00BEM
CaMOCTOSITENILHOM J1eATEIbHOCTH 00yUYaIOUIUXCs, TO3TOMY CaMOCTOSITEIbHOE PEIlIeHUE 3aa4 SIBIIIETCS
peanu3anyeil AeITeIbHOCTHOTO MPUHITUIA 00yUSHHS.

B ctpykType mporpammbl ydyeOHOTO Kypca «Anredpa» Aiiss OCHOBHOTO 001Iero odpazoBaHus
OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOUYECKUe JIMHUM: «Yucina W BBIYHCICHHSY,
«AnreOpanueckue BBIpXKEHUS», «YpaBHEHUS U HepaBeHCTBa», «Dynkumm». Kaxpgas u3 »THX
COZIepPIKATEIbHO-METOJMUECKUX JIMHAN pPa3BUBACTCS HA MPOTSDKEHUM TPEX JIET HM3YYEHHUs Kypca,
B3aMMOJICICTBYS C JOPYTMMH €ro JHMHUAMU. B xone u3ydeHus ydeOHOro Kypca oOydaromumcs
MPUXOJUTCS JIOTHIECKU PACCYKIATh, UCIIOIB30BATh TEOPETHKO-MHOKECTBEHHBIH S3bIK. B CBs3M ¢ aTHM
B IIporpaMmy yueOHOro Kypca «Anredpay BKIIOUYEHbBI HEKOTOPbIE OCHOBBI JIOTHKH, ITPE/ICTABICHHBIE BO
BCEX OCHOBHBIX pa3/ielax MaTeMaTHYeCKOro OO0pa3oBaHHS M  CIIOCOOCTBYIOIIME OBJIAJICHUIO
00y4aroIMMUCS OCHOB YHHBEPCAIBHOIO MaTeMaTH4YeCcKoro s3bika. Coaep:KaTeIbHON U CTPYKTYpHOU
0CcO0EHHOCTBIO Y4eOHOTO Kypca «Anredpay» SBIsSETCS €ro HHTETPUPOBAHHBIN XapakKTep.

Copepxanne nuHUM «Yucraa M BBIYUCICHUS» CIYKUT OCHOBOW IJISl JAJbHEWIIEro W3y4YeHHUS
MaTEMaTHKH, CIIOCOOCTBYET PA3BUTHIO Yy OOYYAIOMIMXCS JIOTMYECKOTO MBIIUICHUS, (POPMHPOBAHUIO
YMEHHUS MOJIb30BATHCS ATOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX
TSl TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
CBSI3aHO C palMOHAJIBHBIMH M HUPPALMOHATIBHBIMH YHCIaMH, (OPMHUPOBAHHMEM IPEACTaBIECHUN O
JEWCTBUTEIFHOM YHCIIe. 3aBepIIeHHEe OCBOCHHS YHCIOBOW JIMHUM OTHECEHO K CpeIHEeMy oOmemy
00pa30BaHMUIO.

Copepxanue JByX alreOpandeckux JUHUN — «Anredpandeckue BhIPAKEHUS» U «YpaBHEHUS U
HEpaBEHCTBa» CHocoOCTBYyeT (opMUpOBaHUIO y OOydaroOUIMXCS MaTeMaTHYecKOro ammnapara,
HEOO0XOAMMOTO JIJISl PEIICHHS 33/1a4 MAaTEMaTHKH, CMEKHBIX TIPEMETOB U IMTPAKTHKO-OPUEHTHPOBAHHBIX
3ajady. Ha ypoBHe oOCHOBHOro o0miero ob6pa3oBaHusi y4eOHBIH MaTepHaia TPYHIHUPYETCsl BOKPYT
palMOHANBHBIX BBIpAKEHHWNA. Anrebpa JEMOHCTPUPYET 3HAUYEHHWE MAaTeMaTHKH Kak s3bIKa JUIs
MOCTPOSHMsI MaTEeMaTHUECKUX MOJIelel, onrcaHus NpoLeccoB U SBJIEHUM peanbHOro Mupa. B 3agaun
oOydyeHus anreOpe BXOAAT TakXKe JalbHEWIee pa3BUTHE AITOPUTMHUYECKOTO  MBINUICHUS,
HE00XOAMMOro, B YAaCTHOCTH, JUISI OCBOEHHMsS Kypca HMH(OpPMAaTHKH, W OBJaJ€HUE HaBBIKAMU
JIEeTyKTHBHBIX —paccyxaeHuid. [IpeoOpazoBaHMe CHMBOJBHBIX (OpPM CITIOCOOCTBYET pa3BUTHIO
BOOOpaXeHUs, CIIOCOOHOCTEN K MaTeMaTUYeCKOMY TBOPUECTBY.

Conepxanne (QpyHKIIMOHATHHO-TPAPUUECKON JTMHUN HAIEJICHO Ha TMOJYyYeHHE OOYJaroIIMMUCS
3HaHUM O (YHKIMAX Kak BaKHEWIed MaTreMaTH4ecKoW MOJENu JJIsi ONUCAHHUS M HCCIIEIOBAaHUS
Pa3HOOOPAa3HBIX MPOIIECCOB M SIBIICHUW B MpUpoje u olmiecTBe. M3yueHne mMarepuana criocoOCTBYET
Pa3BUTHIO Yy OOYYaIOLIMXCS YMEHMS HCIOJb30BaTh PA3IMUYHbIE BBIPA3UTEIbHBIE CPEJICTBA SA3BIKA
MaTeMaTHKH — CIIOBECHBIC, CHUMBOJHMYECKHE, Tpadudeckne, BHOCHT BKIaJ B (OPMHpPOBAHUE
NPEJCTAaBICHUN O POJIM MAaTEMAaTHKH B Pa3BUTHH IUBHIIN3ALUH U KYJIbTYPHI.

CornacHo y4yeOHOMY IulaHy B 7-9 kilaccax u3ydaercsi y4eOHbI Kypc «AnreOpa», KOTOPBIi
BKJIIOYAET CIIEYIOIME OCHOBHBIE pa3Jieibl cofepkanus: «HUucna u BIYUCICHUS», «ANredpandeckue
BBIpOKEHUS», «Y PaBHEHUS I HEPABEHCTBA», «DyHKITUY.



Ha uzyuenune yue6HOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 knacce — 102 gaca (3 gaca B
Heqento), B 8 kiacce — 102 yvaca (3 yaca B Hezento), B 9 kitacce — 102 vaca (3 yaca B HEJenio).
COILEPKAHUE OBYYEHMUSA
7 KJIIACC

Yuciia 1 BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE W JIECSATUYHBIC, MEPEX0J] OT OAHOW (OpMBI 3amucu APoOeil K IPyroi.
[loHsiTEe panMOHAIBHOIO 4YHCHA, 3alKHCh, CPABHEHUE, YHOPAJOYMBAHUE PALMOHAIBHBIX YHCEI.
Apudmernueckre IEHCTBHS C pallMOHAIFHBIMU YuclaMU. Perienue 3a1ad U3 peaybHON MPAaKTUKU HA
4acTH, Ha JIPOOH.

Crenenpb ¢ HaTypaJbHBIM IIOKA3aTEIeM: OINpeNeeHue, Mpeodpa3oBaHne BHIPAKEHUN HAa OCHOBE
orpesieNieHus], 3anuch 60abIKX yncel. [IpoleHTsl, 3anuck NPOLIEHTOB B BUJE ApOOH U IpoOU B BUIE
IIPOLIEHTOB. TpY OCHOBHBIE 33/1a4M Ha MPOLIEHTHI, PEILICHUE 3aa4 U3 PEAIbHOM IPaKTUKU.

[IpuMeHeHne NpU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATYPAIbHbBIX YHCET.

PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIUOHATBHOCTH.

AsredOpanyeckue BbIpasKeHM sl

[IepemenHblE, YHMCIIOBOE 3HAYEHWE BBIPAXKEHHS C IMEpeMEHHOM. JlomycTumble 3HaYEHHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXy BeJIMYUHAMH B BuAe (Gpopmysbl. Beraucnenus mo
dopmymnam. [IpeoOpasoBanne OYKBEHHBIX BBIPAKEHHH, TOKICCTBEHHO PABHBIC BBIPAKCHHS, MPABHIIA
peoOpa3oBaHUs CyMM U TNPOHU3BEICHHM, MpaBuia PACKPHITUS CKOOOK M TMPUBEICHHS MOIOOHBIX
cllaraeMblX.

CBolicTBa CTENIEHU C HATYpaJbHbIM I10KA3aTEJIEM.

Opnowienbl u MHorowieHbl. CteneHb MHorowieHa. CroXeHHe, BBIYMTAHHME, YMHOXKECHHE
MHOTrouwieHOB. DopMyJibl COKPAIIEHHOIO YMHOXKEHUS: KBaApaT CyMMBbI U KBaapat pasHocTu. Dopmyna
pa3HOCTH KBaApaToB. Pa3nojkeHne MHOTOUJI€HOB HA MHOKHUTEIIH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHMs, IMpaBuja NpeoOpa3oBaHUSl YpPAaBHEHHUS, PABHOCUIBHOCTH
YpaBHEHUH.

JIuneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIO KOPHEH JIMHEWHOIO ypaBHEHUs, PELICHHE
JMUMHEWHBbIX ypaBHeHMU. CocCTaBiIeHUE ypaBHEHUH IO YCIOBMIO 3a/1aud. PelieHne TEeKCTOBBIX 3a7ad C
MMOMOIIBIO YPABHEHHUM.

JluneitHoe ypaBHEHHE C ABYMsI TepeMeHHbIMH M ero rpaduk. Cucrema IBYX ITHUHEHHBIX
ypaBHEHUH C BYMsI IEpeMEHHBIMH. PellieHrne cucteM ypaBHEHUM CrOCOOOM MO/ICTaHOBKU. [IpumMepsr
pelIeHust TEKCTOBBIX 3a/[a4 ¢ TOMOILbIO CUCTEM YpaBHEHMUIA.

DOyHKIUH

Koopaunara Toukn Ha npsiMoi. UucnoBble NpoMexyTKU. PaccTositHue Mexay IByMs TOYKaMU
KOOPJIMHATHON IIPSIMOIA.

[IpsmoyronbHast cuctema koopauHat, ocu OXwu Oy. AbGcuucca W opaMHaTa TOYKM Ha
KOOpJAMHATHOM TuiockocTH. [Ipumepsl rpadukoB, 3ajaHHBIX popMynamMu. UTeHne rpagukoB peaabHbIX
3apucumocteil. [lonstue ¢pynkuuu. I'papux ¢pynkuun. CpoiictBa pyHkuuil. Jluneltnas ¢pynkuus, eé
rpaduk. ['paduk Gynkiuu y = [x|. ['padudeckoe penieHne TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yucia v BbIYUCTICHUA

KBanparuslit kopeHs u3 uncia. [lonstue 06 uppanroHaibHOM yucie. JlecssTuunbie TpUOIKeHus
uppanroHaIbHbIX uynces. CBOHCTBa apu(METHYECKMX KBAJPATHBIX KOPHEH M HMX HpPUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAXEHHUM U BEIYMCICHUAM. [{eficTBUTENbHbIE YHCIIa.

Crenens ¢ 1enpIM MoKasaresieM U e€ cBoiictsa. CTaHgapTHas 3alluch YHUCIA.

Aaredpanyeckue BbIpaKeHHUs

KBanpaTHblil TpEXUiieH, pa3aoKEeHUE KBAPAaTHOIO TPEXUIEHA HA MHOKHUTEIN.

Anrebpandeckas npods. OCHOBHOE CBOMCTBO anreOpandeckoit aApoou. CrokeHue, BEIYUTAHHE,
YMHOXXEHUE, JiefieHre anredpanyeckux Apooeil. ParonanbHblie BRIpakeHHs U UX IpeoOpa3oBaHue.



YpaBHeHHsI M HEPABEHCTBA

KBangpatHoe ypaBHeHue, hopmyiaa KOpHEH KBajpaTHOTo ypaBHeHHs. Teopema Buera. Perenue
YPaBHEHMH, CBOAALIMXCS K JIMHEMHBIM M KBajapaTHbIM. IIpocreilmime apoOHO-palmoHaIbHbIE
YpaBHEHHUSI.

I'paduueckas uHTEepnpeTanys YpaBHEHHH C JByMs IEPEMEHHbBIMH M CHUCTEM JIMHEMHBIX
YpPaBHEHUN € ABYyMs I€peMEeHHbIMM. [IprMepsl pemieHuss CUCTEM HEJIMHEHHBIX YPAaBHEHUH C JABYMsI
IIEPEMEHHBIMH.

Perienue TeKCTOBBIX 3aa4 alreOpandeckuM CrocoOoM.

UucnoBble HEpaBEHCTBA U MX CBOMcTBAa. HepaBeHCTBO ¢ 0/lHOM nepeMeHHOU. PaBHOCHMIIBHOCTB
HepaBeHCTB. JIMHelHbIe HEpaBEHCTBA ¢ OJJHOM nepeMeHHON. CHucTeMbl TMHEWHBIX HEPABEHCTB C OAHOM
MePEMEHHOM.

DyHKUMH

ITonarue Gynxun. O61aacTe onpeaeeHus: 1 MHOXKECTBO 3HaueHuH GyHKuu. CriocoObl 3a1aHus
GbyHKIHH.

I'padux dyaxuun. Urenune cBoictB pyHkimu no e€ rpaduxy. I[Ipumepsr rpadukoB GyHKINH,
OTPaXKAIOIINX PEATBHBIE IIPOLIECCHI.

DyHKIUY, ONKCHIBAOLINE IPIMYIO U 0O0paTHYIO IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX I'PadUKH.
Oynxuan Y = X2, Y = X3, y = VX, y=|X|. [padutdeckoe perienne ypaBHEHNI 1 CHCTEM ypaBHEHHIA.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanponanbHble yucia, UppallMOHAIbHbBIC YHCIIA, KOHEUHbIE U OECKOHEYHbIE J€CATHYHBIE TPOOH.
MHOK€eCTBO JIeHCTBUTENBHBIX YUCEI, AEHCTBUTEIbHBIE YKCIa KaK OECKOHEUHbIE JIECATUYHBIE TPOOH.
B3aumMHO 0IHO3HAYHOE COOTBETCTBHE MEXAY MHOKECTBOM JEHCTBUTEIBHBIX YMCEI U KOOPIUHATHOU
IIPSAMOM.

CpaBHeHue 1eHCTBUTENBHBIX YKCcell, apudMeTHYeCKe JeHCTBUS C JeHCTBUTEIbHBIMU YHCIIaMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPaA, JUIMTEILHOCTD IIPOLIECCOB B OKPYXKAIOLIEM MUPE.

[TpubnnxEHHOE 3HaUeHNE BETMUMHBI, TOYHOCTb NpuOImkeHus. Okpyriaenue uncen. [puknaka u
OIIEHKA PE3yJIbTaTOB BHIUMCICHUH.

YpaBHeHNsI 1 HEPABEHCTBA

JInneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOJSIIINUXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHMI, CBOIAIIMXCS K KBaJgpaTHbIM. bukBanpaTHOE
ypaBHeHue. llpumepsl pemieHuss ypaBHEHMM TPETbEM M YETBEPTOM CTENEHEW pAa3JI0KEHHEM Ha
MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PeleHne TEeKCTOBBIX 3ajay aireopandyeckum
METOJIOM.

VYpaBHeHue ¢ AByMsI IEpEMEHHBIMU U ero Tpaduk. Pemenue cucreM AByX JTMHEWHBIX YpaBHEHUN
C IByMs IIepeMEHHbIMU. Pelienue cucrem ByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEHHOE, a JPYroe —
BTOpOI1 creneHu. ['paduueckas nHTEppeTalysi CHCTEMbl YPaBHEHUH C IBYMSI IEPEMEHHBIMH.

Perienue TeKCTOBBIX 3aau alreOpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PelreHne nTuHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON. Pelenue cCucTeM JIMHEMHBIX HEPABEHCTB
¢ ogHoM nepemeHHoON. KBagpaTHble HepaBeHCTBa. ['paduueckasi HHTepHpeTalus HEPAaBEHCTB U CUCTEM
HEPABEHCTB C JBYMs [IEPEMEHHBIMU.

DOYyHKIUHT

KBagparuunas gynkuus, e€ rpaduk u coiictsa. [lapabosa, KoopIuHATHI BEPIIMHBI MapaboIbl,
0Ch CUMMETPUH MapaloJIbl.

I'paduku Gpysmmit: y = kx, y=kx + b, y =k/x, y =x3, y=Vx, y = [x| , 1 uX cBO¥cTBa.

YucJioBbIE 10CJI€10BATEJIBHOCTH U IIPOrPeCcCHU

[loHsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHHME IOCIEJ0BATEIbHOCTH PEKYPPEHTHON
dhopmymoit u popMyIioi N-ro dseHa.



Apudmerndeckass U reoMeTpuueckas mnporpeccur. @opmMyibl N-r0 WieHa apuPMETHYECKONH U
T€OMETPUYECKOU ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHre 4iIeHOB apu(METHYECKOW M TIeOMETPUYECKOM Mporpeccuil TodykamMHu Ha
KOOPJAMHATHOM IIOCKOCTU. JINHENHBIN U SKCIIOHEHIIUAIbHBINA POCT. CII0KHbBIE POLIEHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUAA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3y/bTaThl OCBOEHUS  IporpamMmbl  ydeOHOro  Kypca  «AureOpa»
XapaKTePU3YIOTCA:

1) naTpHoTHYeCKOEe BOCIINTAHHE:

MPOSIBJICHUEM HMHTEpeca K MPOLUIOMY M HACTOAILIEMY POCCUHCKOM MaTeMaTHUKH, IIEHHOCTHBIM
OTHOLICHUEM K JIOCTM)KEHUSAM POCCHUHCKHMX MATEMaTHKOB U POCCHMCKON MaTeMaTHYeCKOH ILKOJbI, K
WCTOJIB30BAHUIO TUX JOCTIKEHUH B JPYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpaKIaHCKOEe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOSI3aHHOCTEH TpaKAaHWHA W pealM3aldd ero IMpas,
IIPEJCTAaBICHUEM O MAaT€MaTHYECKUX OCHOBaX (YHKLMOHHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHHH,
MpOLEAYp IpaKIaHCKOro o0IlecTBa (HalpUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXJIEHUIO
TUYECKUX MPOOJIEM, CBA3AHHBIX C NMPAKTUUYECKUM MPUMEHEHUEM JIOCTHKEHUH HayKu, OCO3HaHHEM
B2XHOCTH MOPAJIbHO-3THYECKUX MPUHIUIIOB B IEATEILHOCTH YIEHOTO;

3) Tpy/A0BO€ BOCIIUTAHHE:

YCTaHOBKOW Ha aKTUBHOE YYacTHE€ B pEHICHWM NPAKTUYECKUX 3a7ad MaTeMaTHYeCKOU
HaNpaBJIeHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTeMaTHYECKOIo 00pa30BaHMsl Ha MIPOTSHKEHUH BCEH JKU3HU
IUISL YCTIEUTHOM MPO(ECCHOHATLHON IESTEIFHOCTH U Pa3sBUTHEM HEOOXOAMMBIX YMEHHA, OCO3HAHHBIM
BbIOOPOM U MOCTPOCHUEM MHIMBUIyaIbHON TPAEKTOPUU 00pa30BaHMs U )KU3HEHHBIX [UIAHOB € YYETOM
JIMYHBIX UHTEPECOB U 00ILIECTBEHHBIX IOTPEOHOCTE;

4) 3cTeTHYECKOEe BOCIIUTAHHE:

CTIIOCOOHOCTBIO K AMOIMOHAIBHOMY U 3CTETHYECKOMY BOCIIPHITHIO MAaTeMaTHUECKUX OOBEKTOB,
3ajiay, pelieHui, pacCcyKAeHU, yMEHHIO BUJIETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOT'0 TIO3HAHUS

OpHEHTaIMeN B IeSITeIbHOCTH Ha COBPEMEHHYIO CUCTEMY HaYUHBIX MPeICTaBIeHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BHTHUS YeJIOBEKa, MPUPOABI M OOIIECTBa, MOHMMAaHUEM MaTeMaTHYeCKOH HayKh
Kak cepbl 4YeIOBEUYECKOM JAEATENbHOCTH, 3TaloB €€ pa3BUTUS M 3HAUYUMOCTH JJIsl Pa3BUTHUS
[IUBWIIN3ALMY, OBJIAJICHUEM S3bIKOM MAaTEMAaTHKH M MaTeMaTHYeCKOW KyJIbTYPOH KaK CpPeICTBOM
MO3HAHUS MHPA, OBJIAJICHUEM NPOCTEHIIMMI HaBbIKAMU U CCIIE0BATENBCKOM eI TeIbHOCTH;

6) puzuueckoe BocnHTaHHE, (POPMUPOBAHWE KYJIbTYPbI 3I0POBbSI H IMOIHMOHAIHLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO TPHMEHSTh MaTEeMAaTUYEeCKHE 3HAHUS B HMHTEpEcax CBOETO 3/I0POBbS, BEICHUS
3I0pOBOr0 00pasa KHM3HM (30pOBOE MHUTaHHWE, COATAHCUPOBAHHBIM PEXHUM 3aHATHUH M OTIbIXA,
perynspHas ¢puznyeckas akTUBHOCTE), C(POPMHUPOBAHHOCTHIO HaBbIKA pedIieKCUH, TPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TAaKOT'0 K€ MpaBa JIPYroro 4eioBeKa;

7) KOJIOTHYECKOE BOCIIUTAHME:

OpHEHTalell Ha NpPUMEHEHHWE MaTeMaTWYeCKMX 3HaHWW s peleHus 3agad B o0jacTu
COXPaHHOCTH OKPYKAIOIIEeH CpelIbl, INITAHMPOBAHUS TIOCTYIIKOB M OIIEHKH UX BO3MOXHBIX MOCIIEICTBHH
I OKpYXKAIoIeil cpesbl, 0CO3HAaHMEM TII00aTbHOI0 XapaKTepa 3KOJOTMYECKHX MPOoOJIeM U MyTel UxX
pereHus;

8) amanTanus K H3MEHSIOUIMMCH YCJIOBHAM COIMAIBLHOI M MPUPOIHON Cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIOBHUSIX HEONPEACTEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAaKTUUYECKYIO IeATEIbHOCTh, B TOM UHCIIE YMEHUE YUUTHCS Y APYTUX JIOJEH,
prOOpeTaTh B COBMECTHOM JESITEITHHOCTH HOBBIC 3HAHUS, HABBIKM W KOMIICTEHIIH U3 OTBITA APYTHX;



HE00X0IMMOCTHIO B (DOPMHUPOBAHUH HOBBIX 3HAHUI1, B TOM Uncie GOPMYIUPOBATH UJIEU, TOHATHUS,
TUMOTE3bl 00 OOBEKTaX W SIBICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATh JE(UITUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYaIMIO KaK
BBI30B, TPEOYIONIMI KOHTPMED, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U AeUCTBUS, GPOPMYITUPOBATH
Y OLICHUBATh PUCKH W MOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI
ITo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIE NelCTBUS

ba3soBble Jiornyeckue 1eMcTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHbIE NPHU3HAKKM MAaTEeMAaTUYECKUX OOBEKTOB, MOHSITHIA,
OTHONIICHUH MEXIYy TIOHATUSAMHU, (OPMYIUPOBATH ONPEICICHUS TMOHSATHHA, YCTaHABIUBATH
CYUICCTBEHHBIH MpPH3HAK KiacCU(UKAIMKM, OCHOBAHUSA [UIsi OOOOUIECHHS M CpaBHEHUS, KPUTEPUU
MIPOBOIMMOTO aHAJIN3A;

BOCIPUHUMATh, (POPMYIHPOBATH U MPEOOPA3OBBIBATH CYXKACHHUSA: YTBEPAUTEIbHBIC U OTPUIIATEIBLHBIE,
eMHUYHbBIC, YACTHBIC U OOIIIKE, YCIOBHBIE;

BBISIBJISITH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U MPOTUBOpeurs B (akTax, JaHHBIX,
HAOJIIOJICHUSAX W YTBEPXKACHUSX, TMpEAJIaraTb KPUTEPHUU IS BBISIBICHHS 3aKOHOMEPHOCTEH u
MPOTUBOPEUHIA;

JieNaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKHU, JE€AYKTUBHBIX U MHAYKTHBHBIX YMO3AKITIOUCHUH,
YMO3aKJIIOUEHUH IO aHAJIOTHH;

pa3bupark J0Ka3aTeIbCTBA MAaTEMATHYCCKUX YTBEPKICHHUH (TIPSMBIE U OT MPOTUBHOTO), IPOBOIAUTH
CaMOCTOSITENTHO HECTIOKHBIEC TOKA3aTeNbCTBA MaTeMaTHUECKUX (DaKTOB, BEICTPANBATh apryMEHTAIHIO,
MIPUBOJIUTH TIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBEIBATh COOCTBCHHBIE PACCYKICHHUS;

BBIOHMpATh CIIOCO0 pelieHus yueOHOU 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS, BBIOUPATH
Han0oJIee MOAXOAIIUHN C YIETOM CAMOCTOSATEIHHO BBIICIICHHBIX KPUTEPHUCR).

basoBble ucciienoBare/ibCKie 1eHCTBUA:

KCIIOJIK30BaTh BOMPOCH! KaK MCCIIENOBATEILCKUI MHCTPYMEHT MO3HAHUs, (OPMYIHPOBATH BOIPOCHI,
¢bukcupyome MpOTUBOPEYHE, MPOOIEMy, CaMOCTOATEIbHO YCTaHABIMBATH HCKOMOE U JaHHOE,
(hopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHUE;

MPOBOANTHh IO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECIOXKHBIM SKCIEpUMEHT, HeOOIbIIoe
HCCJIEIOBAHHE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00BbEKTa, 3aBUCUMOCTEN 0OBEKTOB
MeXy COOOM;

CaMOCTOATENbHO (OPMYITUPOBATH 0OOOIIIEHHUS ¥ BBIBOJIBI IO pe3yiIbTaTaM MPOBEIEHHOTO HAOIIOACHMUS,
UCCIIeTOBAHMSI, OIIEHUBATh IOCTOBEPHOCTh MOMYYEHHBIX PE3YyIbTaTOB, BBIBOJOB U 0000IIIEHU;
MIPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIECCa, a TAKIKE BBIJBUTATH MPEIIOI0KEHUS O €T0 PA3BUTHH
B HOBBIX YCJIOBUSIX.

Pa6ora ¢ undopmanmueii:

BBISIBJISITH HEJAOCTATOYHOCTh U HM30BITOYHOCTh MH(OpPMALMM, JAHHBIX, HEOOXOAMMBIX ISl PEIICHUs
3a/1auu;

BBIOMpATh, aHATM3UPOBATH, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUIOB
1 (hopM TpeICTaBICHHUS,;

BbIOMpaTh (GopMy MpeAcTaBieHUs WHPOPMAIUU U HILTIOCTPUPOBATH peIlaeMble 3aJaud CXEMaMH,
auarpaMMmaMM, HHOM rpadukoi u uX KOMOMHALMSIMY;

OLICHWBATh HAAEKHOCTh HH(pOpPMAIMM 1O  KPUTEPHSIM, TMPEATOKEHHBIM  YYHTETIEeM WU
chopMyTUPOBAaHHBIM CAMOCTOSITEIIHHO.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA:

BOCIIPUHUMATDH B ()OPMYITUPOBATH CYXKJEHHUS B COOTBETCTBUU C YCJIOBHIMU U LEJISIMH OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS
10 X0y PEIICHUS 3a]a4i, KOMMEHTHPOBATh TIOJyUYCHHBIN PE3yIIbTaT;



B X0jie OOCYXIEHHs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKTA€MOH TEMbI, TPOOIEMBI, perracMoit
3a/laud, BHICKA3bIBaTh HJICH, HAIICJICHHBIE HAa TIOWCK PEIICHHUS, COIMOCTABISATh CBOM CYXICHHS C
CYXJCHUSIMH JPYT'MX YYacCTHHMKOB JHallora, OOHApYKHUBAaTh pPA3JIMYUE U CXOACTBO TO3MIIMHA, B
KOPPEKTHOH opMme GopMyTupOoBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEJICTaBIIATh PE3YJIbTAThl PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIECA0BAHUS, IPOEKTa, CAMOCTOSATEIHHO
BEIOMpATH (popMaT BBICTYIUICHUS C YIETOM 3a7a4 MIPE3CHTAIIMHA U OCOOCHHOCTEH ayIuTOPUU;
MOHUMATh M MCMOJb30BaTh MPEUMYILECTBA KOMAaHIHOM M MHAWBHUIYaJbHOM PaOOTHI MpPU pEHICHUU
y4eOHBIX MATEMATUYECKUX 3a/1aY;

MPUHUMATh 1I€JIb COBMECTHOM JesTeNbHOCTH, IUIAHUPOBATh OPTaHU3AlUI0 COBMECTHON paboThl,
pactpenenaTh BHIbI padoT, AOTOBAPUBATHLCS, OOCYKAATh MPOIECC U PE3yabTaT padoThI, 0000IaTh
MHEHUS HECKOJIbKHX JIIOJICH;

y4acTBOBATh B TPYIIOBEIX (GopMax paboThl (0OCY)ACHHs, OOMEH MHEHUSMH, MO3TOBBIE IITYPMBbI U
JpyTHe), BBINOJHATH CBOIO 4YacThb pabOThl U KOOPAWHUPOBATH CBOM JIEUCTBUS C IPYTMMH 4YJICHAMU
KOMAaH/Ibl, OI[EHUBATh KAY€CTBO CBOETO BKJIJ[a B OOIIMIA MTPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aMOJICHCTBHUSI.

PeryisiTuBHbIE YHHBepPCAJIbHBIE YUeOHBIE IeiicCTBUS

Camoopranuszaums:

CaMOCTOATENIbHO COCTABJISITh TUIAH, aITOPUTM pEIIeHUs 3aj1a4yu (WIM €ro 4acTh), BBIOMpaTh CIOCOO
pelieHrs ¢ y4é€TOM HUMEIOIIMXCS PEeCcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ YIETOM HOBOIM HH(OPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIeCcca M Pe3yabTaTa PEIICHUSI MATeMaTHICCKOM
3a/1a4u;

MIPEIBUJICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUU 33J1a9¥, BHOCUTh KOPPEKTHBHI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HAlICHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3y/IbTaTa ICSATCILHOCTH IOCTABICHHOW IENH U YCJIOBHSIM, OOBSICHATH
MIPUYMHBI JOCTHKEHUS WU HEIOCTHXKEHUS 1€, HAXOIUTh OIIUOKY, 1aBaTh OIICHKY PHOOPETEHHOMY
OTIBITY.

MHNPEAMETHBIE PE3YJBbTATHBI

K xonity 00yuenus B 7 kjiacce 00y4Jaronuics MoayquT CIEIYIONNEe TPEAMETHBIC PE3YIIbTAThI:

Yucsia ¥ BbIYUCICHUSA

BoinonHATe, coderas yCTHbIE M INHUCbMEHHbIE MPUEMBI, apu(MeTHdYecKue JeHCTBUS C
palOHaIbHBIMU YHCIAMHU.

HaxoauTh 3Hau€HHs YHMCIOBBIX BBIPAXKEHWW, NIPUMEHATH Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIUUCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAIINX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexonuth OT 0JIHOM QOPMBI 3aMKMCH YUCEN K APYroi (MpeoOpa3oBbIBaTh JECATHUHYIO ApOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO JpOOB).

CpaBHUBaTh U YIOPSAJ0YMBATh PAllMOHAJIbHbIE YUCIIA.

OxpyrysTh unca.

BbINONMHAT, NPUKHAKY M OLEHKY pe3ysibTaTa BBIUYMCICHUN, OLEHKY 3HAYeHHH YHCIIOBBIX
BBIpAXEHUH. BBINIOIHATE AEMCTBUSI CO CTENIEHSIMHU C HATYPAJbHBIMU [TOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3I0kKEeHHE Ha MHOXKUTENIN HATypaJIbHbIX YHCEI.

Pemarp npakTUKO-OpMEHTHPOBAHHBIE 3aadyM, CBS3aHHbIE C OTHOIIEHWEM BEIUYHH,
MPOMOPLHUOHAIBHOCThIO BEJIMYMH, MPOLIEHTAMHU, WHTEPIPETUPOBATh PE3YyIbTAaThl pPEIICHUs 3ajad C
y4€TOM OrpaHHUYEHHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMBbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpanvyeckyro TEPMUHOJOTHIO U CHMBOJIMKY, NPUMEHSATh €€ B mpoliecce
OCBOEHUS y4eOHOr0 MaTepuaia.

HaxoauTp 3HaueHust OyKBEHHBIX BBIPaKEHUH MPU 3aJJaHHBIX 3HAUECHUSX IEPEMEHHBIX.

BoimonHsATe mpeoOpazoBaHusl IIEJIOTO BBIPAKEHHS] B MHOTOWIEH NPUBEIEHUEM MOJ00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.



BBINOMHATE YMHOKEHUE OJHOWIECHAa HA MHOTOWIEH M MHOIOWICHAa Ha MHOTOYJIECH, IIPUMEHSATH
(dbopMyIIBI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

Ocy1ecTBIATh pa3aokKeHUEe MHOTOYICHOB HAa MHOKUTENIU C IOMOUIbIO BBIHECEHMS 33 CKOOKH
00I1Iero MHOKHTEIIS, TPYIIITUPOBKHU CIIaraeMbIX, IPUMEHEHHsI (POPMYIT COKPAIIEHHOTO YMHOXKCHHUS.

[IpumMensaTh npeoOpa3oBaHKsl MHOTOWICHOB AJIS PELICHUs PA3JIMYHbIX 33Jad U3 MaTEeMaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJlbHBIMU IIOKa3aTelsIMU JUIsl IIpeoOpa3oBaHus
BBIPAKCHUM.

YpaBHeHHsI M HEPABEHCTBA

Pewrate inHEVHBIE YPaBHEHHUSI C OJHOM IEPEMEHHOM, IPUMEHSS IIPABUIIA IIEPEX0AA OT UCXOIHOIO
YPaBHEHHUs K paBHOCWIbHOMY eMy. IIpoBepsTs, ABIIAETCSA 1M YUCIIO KOPHEM ypaBHEHHUS.

[TpumensTh rpaduyeckre METOIbI IPH PEIICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGuparhs mpuMepsl map 4uCes, SBIAIOLIMXCS PEIIEHUEM JIMHEHHOro ypaBHEHMs C JIByMs
[IEPEMEHHBIMHU.

CTpouTh B KOOPIAMHATHOM IJIOCKOCTH IpaUK JIMHEHHOTO ypaBHEHHUs C JBYMs IE€PEMEHHBIMHU,
0JIb3YACh I'pauKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemate cuctemsl IByX JIMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH, B TOM YHCIIE IpaUuIecKH.

CocraBnaTh U pemarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUU IO YCIOBUIO
3aJla4M, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M ITOJIyYE€HHBIN pe3yJIbTar.

DYyHKIUH

N300paxaTh Ha KOOPAMHATHOM IMpPSIMOM TOYKH, COOTBETCTBYIOIIME 33aJaHHBIM KOOpAMHATaM,
JIy4H, OTPE3KH, HHTEPBaJbl, 3a1IUChIBATH YMCIIOBBIE IPOMEKYTKH Ha AJIreOpandeckoM s3bIKE.

OTMmeyaTh B KOOPJMHATHOW IIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJAMHATaM, CTPOUTH I'paduKu
TuHEUHBIX QyHKIMH. CTpouTh rpaduk QyHKIHH y = [X|.

OnuceiBaTh ¢ MOMOLIBIO (DYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXIY BEIUYMHAMH: CKOPOCTH,
BpEMsl, pacCCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTEIBHOCTD, BpEMS, 00BEM pabOTHI.

HaxoauTs 3HaueHune GyHKIMU [0 3HAYEHUIO €€ apryMeHTa.

[lonumats rpaduyeckmii crmocod mpencTaBieHUs W aHanu3a HHGOPMAIMH, W3BICKaTh W
MHTEPIPETHPOBATH HHPOPMALIMIO U3 TPa(QUKOB peatbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonity 00yuenus B 8 ki1acce 00yJaromuics MoxyquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BbIYHCICHUSA

Hcnonbs30BaTh HaYaIbHBIE IPEICTABICHNS O MHOYKECTBE JEHCTBUTEIBHBIX YUCEII J1JI1 CPAaBHEHHS,
OKPYTJIEHUS U BBIUMCIIEHU, N300pakaTh 1€HCTBUTENIbHBIE YHCIa TOUKAMH Ha KOOPIMHATHOM MPSIMOIA.

[IpumensTh MOHATHE apu(METUUYECKOrOo KBAJApPAaTHOTO KOPHS, HAXOIUTH KBAJIpaTHbIE KOPHH,
UCMOJIb3Ys MPU HEOOXOAMMOCTH KaIbKYIATOP, BHIIOIHITE IPe0o0pa30BaHMsl BEIpaXKEHUH, CoepKalX
KBaJpaTHBIE KOPHH, HCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30Bath 3anMcH OONBIINX M MaJbIX YMCEN C MOMOIIbIO IECATHUYHBIX JIpoOel U creneHei
gucna 10.

AuaredpanyecKkue BbIPaKEeHHA

[IprMeHsTh TOHATHE CTENEHH C IEJIBIM [TOKA3aTeIeM, BBIITOJIHATh NPeo0pa3oBaHUsl BEIPAXKEHUH,
COJIepaKAIlMX CTENEHHU C LEIbIM ITI0KA3aTEIEM.

BbInonHATE TOXKAECTBEHHbIE MpeoOpa3oBaHMs PallMOHAIBHBIX BBIPAXKEHHM Ha OCHOBE IPaBHII
JeWCTBUI HaJl MHOTOWIEHAMH U anreOpanyecKuMHu ApoOsMu.

PacknanpiBaTte KBagpaTHBIA TPEXUIEH HA MHOKHUTEIH.

[TpumensaTh mpeoOpa3oBaHMs BBIPAKEHUN Ui PELICHHs pa3IMyHbIX 3a/ady W3 MaTeMaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEAJTbHON PAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHelHbIE, KBaJpaTHbIE YPAaBHEHMS U PAlMOHAIBHBIC YPABHEHUS, CBOJALIMECS K HUM,
CUCTEMBI JIBYX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU.

[IpoBonTh mHpoCTEWIINE HCCIEIOBAHMUS YPABHEHUN M CHCTEM YpPaBHEHUH, B TOM YHUCIE C
IpUMEHEHHEM TpauuecKuxX NpeACTaBICHUN (yCTaHABIMBAaTh, UMEET JHM YpaBHEHHME WJIH CHCTEMa
YpaBHEHUH pellleHusl, €ClIu UMEET, TO CKOJIbKO, U TIpoyee).



[TepexomuTh OT cioBecHON (HOPMYIUPOBKH 3a7a4M K €€ alreOpandecKor MOJIETU C IMOMOIIBIO
COCTaBJICHUS YPAaBHEHUS WU CUCTEMbl YPABHEHUW, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJlauM MOJIYYEeHHBIN pe3ynbTar.

[IpuMeHsSITh CBOWCTBAa YHCIOBBIX HEPABEHCTB [UIsl CPAaBHEHUs, OIICHKH, pEIIaTh JWHEHHBIC
HEPAaBEHCTBA C OJHOW MEPEeMEHHON M UX CHCTEMbI, J1aBaTh rpaUuecKyr0 HUIUTIOCTPAIMI0 MHOXKECTBA
pelIeHn HEpaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUA

[TornMaTh W WCMONB30BATh (PYHKIIMOHATBHBIE TIOHATUS W S3BIK (TEPMHUHBI, CUMBOJIMYCCKUE
0003HAYEHHUS), OMpPENesITh 3HaYeHHe (YHKUUU MO 3HAYEHHIO apryMeHTa, OIpEAeNsTh CBOWCTBA
¢byHKIMY 10 e€ rpaduKy.

Crtpouts rpaduku 31eMEeHTApHbIX PYHKINUN BUIA:

y=k/ix,y=x2,y=x3,y=x|,y= VX, OIHUCHIBATH CBOJCTBA YHCIOBOM byHKIIMYN IO €€ rpaduKy.

K koH1y 00y4enus B 9 kjacce 00y4aronuiics Moxy4uT CiaelyroIIe MpeAMETHbIE Pe3yIbTaThl:

Yucna v BoIYHCTIEHUS

CpaBHUBaTh U YIOPSAJOYNBATH PALIMOHAIIbHBIE U UPPALIMOHATILHBIC YHCIIA.

BeimonHaTe apudMeTHdeckue ICHCTBHS € pPalMOHAIBHBIMH YHCIAMH, COYeTas YCTHBIC U
MUCbMEHHBIEC TPUEMBI, BHITIOHATH BHIUMCICHUSI C HPPALIMOHATLHBIMU YUCIAMU.

HaxomuTh 3Ha4YeHHS CTENICHEW C IENBIMH IOKa3aTelIIMA W KOpPHEH, BBIYUCIATH 3HAYCHUS
YHCIIOBBIX BBIPAKECHUU.

OxpyrysiTh JACUCTBUTEIBHBIC YUCIA, BBIMOJNHATH MPUKHUIKY PE3yJbTaTa BBIYMCICHHMA, OIECHKY
YHCIIOBBIX BBIPAKECHUH.

YpaBHeHUs U HEPaBEHCTBA

Pemarp nuHeliHble M KBaJgpaTHbIE ypaBHEHUS, YPaBHEHHUS, CBOSIIMECS K HUM, IpocCTeiiine
JNpOOHO-paLOHAJIbHBIE YPABHEHHUS.

Pemarp cucrembl IBYX JMHEHHBIX YpaBHEHHIl C ABYMs MEPEMEHHBIMU M CHCTEMBI ABYX
YpaBHEHHUI, B KOTOPBIX OJJHO YPaBHEHUE HE SBJISICTCS JTHHCHHBIM.

Pematp TekcToBBIC 332U anreOpanyeckuM CIocOOOM C MTOMOIIBIO COCTaBJICHHSI YPaBHEHUS WU
CUCTEMBI JIBYX YPaBHCHHM C ABYMS [TEPEMCHHBIMHU.

[IpoBoauTh mpocCTeiilive HcCIAeNOBaHUS YPaBHEHHH W CHUCTEM YpaBHEHUW, B TOM YHCIE C
MPUMEHEHHEM TpadUyecKuX MpeACcTaBlIeHUi (yCTaHABINBATh, UMEET JIM YPABHCHHE WM CHCTEMa
ypaBHEHUH pEIIeHUs, €CITH UMEET, TO CKOJIBKO, U TTpoUee).

Pemars muHENHBIC HEPaBEHCTBA, KBaIPaTHBIC HEPABCHCTBA, H300paKaTh PEIICHUE HEPABESHCTB Ha
YHCIIOBOM MPSMOIA, 3aMMCHIBATh PEIICHNE C TTOMOIIBIO CUMBOJIOB.

Pemarh cucTempl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOUAIONINE KBaJpPaTHOE
HEPaBEHCTBO, U300paXKaTh PEIICHHE CUCTEMbI HEPAaBEHCTB Ha YHCIIOBOM MPSMOH, 3aMUCHIBATh PEIICHNE
C TIOMOIIIBIO CHMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PEIICHUH PA3IMYHBIX 3a]1ad.

DOyHKIUH
Pacnio3HaBaTh (QYHKIMM H3y4eHHBIX BHUJOB. Iloka3bIBaThb CXEMaTHYECKU PpACIOJIOKEHHE Ha
KOOPJAMHATHOU IIJIOCKOCTH rpauKoB byHKIUI

Buma:y = kx, y=kx+b,y=k/x,y=ax2+bx+c,y=x3,y= Vx,y= |x|, B 3aBucmMoctH oOT
3HaYeHUH K03(PPUIIMEHTOB, ONUCHIBATH CBONCTBA (DYHKITHIA.

Ctpouth 1 M300paxkaTh CXeMaTHUECKU IpaduKu KBaJpaTHUHBIX (DYHKIIHMI, OMHMCHIBATH CBOMCTBA
KBaJIpaTUUHBIX (PYHKIUH 10 UX rpaduxam.

Pacnio3HaBath KBajpaTHuHYI0 (QYHKIUIO 1O (popMyie, NMPUBOIUTH NMPUMEPHI KBAJPATUUHBIX
GbyHKIUI U3 peanbHON KU3HU, PU3NKH, TEOMETPHUU.

YuciaoBblie NOCTEA0BATEIBLHOCTH U NPOrPecCHN

Pacnio3znaBath apu(pMeTHUECKYIO U T€OMETPHUUECKYIO IPOTPECCHH MPU Pa3HBIX CIIOCO0aX 3aaHHUS.

BbINMONHATE BBIUMCIEHUS C HCIOJIB30BaHMEM (opMyn n-ro uieHa apuMeTHUecCKOW u
r€OMETPUYECKON TPOTPECCHUI, CYMMBI IIEPBBIX N YJIEHOB.

N300pakaTh 4IeHBI MOCIEI0BATEIBHOCTH TOUYKAMH Ha KOOPIMHATHOM MIIOCKOCTH.

Pemarp 3amaum, CBS3aHHBIE C YKCIOBBIMHU IIOCIENOBATEIBLHOCTSAMM, B TOM YHUCIE 3aJaud M3
peanbHOM JKHU3HHU (C UCTIONB30BAaHUEM KAJBKYIIATOPA, IIUPPOBBIX TEXHOIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
Ne HaumeHoBaHue pa3jiesioB U KOHH%CTBO;:}?:BOHBHHB JuaexkTpoHHble (HU(poBbHIE)
n/n TeM MPOrpaMMbl Bcero pa 60TI:,1 o0pa3oBaTe/ibHbIE PECYPChI
1 Yucna 1 BBIYUCTICHHUS. 29 1 bubmuoreka [JOK
PanmonanpHbIE Uncia https://m.edsoo.ru/7f415b90
2 Anrebpandeckue BoIpaKEHUS 27 1 Bubmuorexa [IOK
3 VDaBHEHHS M HEPABEHCTRA 29 1 https://m.edsoo.ru/7f415b90
Koopaunats! u rpaduku. BH6H_H0TeKa LIOK
4 Oymxmn 23 1 https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
5 IloTopenne u 0bobmenHe 8 2 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB 102 6 bubnuorexa [JOK
10 ITPOI'PAMME https://m.edsoo.ru/7f415b90
8 KUIIACC
KosmnuecTBo yacos
Ne HaumenoBaHue pa3ieioB U Kontpoar  JJeKTpoHHbIe (HH(pPOBLIE)
n/n TeM NPOrpaMMbl Bcero HbIe o0pa3oBaTe/ibHbIE PeCypChl
padoThI
1 Ywucaa ¥ BRIYUCICHUS. 15 bubnnoreka IIOK
KBanpaTtHbie KOpHH https://m.edsoo.ru/7f417af8
2 UYucna u Beruucienus. CTeneHb 7 bubmuorexa [JOK
C IIEJIBIM TTOKAa3aTelIeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIpaKEHUSI. 5 1 bubmuorexa [JOK
KBanparHblii TpéxuieH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BhIpaKeHHUs. 15 1 bubmuoreka [JOK
Aunrebpanueckas Apo0b https://m.edsoo0.ru/7f417af8
5 YpaBHEHUs 1 HEpABEHCTBA. 15 1 bubmuoreka [JOK
KBaznparHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHHUs U HEPABEHCTBA. 13 bubnmnoreka [JOK
Cucrembl ypaBHEHHI https://m.edsoo.ru/7f417af8
v YpaBHEHHUs U HEPABEHCTBA. 12 1 bubnmnoreka [JOK
HepaBenctBa https://m.edsoo0.ru/7f417af8
bubmuoreka [JOK
8 PyHKiHH. OCHOBHbIC MOHATHA > https://m.edS(])lo.ru/7f417af8
bubnmoreka [JOK
9 ®yHKHHH' Hucnospie (byHKHHH 8 https://m.edS(])_E).ruﬂf417af8
bubnuotexa [JOK
10 losTopenne i 06obmenne ! 2 https://m.edsg).ru/?f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6
[MPOTPAMME

9 KJIACC
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Ne n/m HaumeHoBaHue pa3iesioB M TeM KosunuyecTBo JuaexkTpoHHbIe (HU(pPOBbHIE)
NMPOrpaMmblI 4acoB o0pa3oBaTe/ibHbIE PeCYpPChI
1 Yucna u Berunciienus. JlelicTBUTENbHBIC 9 bu6mmoreka [JOK
qpcia https://m.edsoo.ru/7f419d08
2 VYpaBHEeHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 bubmuorexa [JOK
OJTHO¥ MepeMEeHHON https://m.edso0.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBa. CHUCTEMBI 14 bubnmoreka [JOK
ypaBHCHHMIA https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHCTBa 16 Eitlgsﬁ?/(;rf.eelijié_})?}:ﬂ £419d08
bubnmoreka [JOK
> PyHiuHH 16 https://m.edsg).ru/?f419d08
6 YucnoBble MOCIEA0BATEIbHOCTH 15 bubmorexa [IOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 18 bubmuoreka [JOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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