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HOACHUTEJBHASA 3AIIMCKA

AnreOpa sSBIsS€TCS OTHUM U3 OTIOPHBIX KYpPCOB OCHOBHOTO OOIIIEro 00pa3oBaHus: OHA
o0OecreynBaeT W3y4eHUE JPYTrux JUCLHMUIUIMH, KaK €CTECTBEHHO-HAYy4YHOro, TaK U
T'YMaHUTAPHOTO LIMKJIOB, €€ OCBOCHHE HEOOXOJIMMO ISl MPOJOJKEHNUS 00pa30BaHUs U B
MOBCEIHEBHON Jku3HHM. Pa3BuTHe y oOyyarommxcs Hay4dHbIX NPEACTaBICHUN O
MPOUCXOXKJICHUH W CYIIHOCTH aireOpanmdecKkux aOCTpakiuid, Crmoco0e OTpaKeHUs
MaTeMaTUYECKOW HAyKOW SIBJECHUW M TMPOIECCOB B MPUPOJAEC U OOIIECTBE, POJIU
MaTEeMaTHYECKOT0 MOJCIIMPOBAHMUS B HAYYHOM IO3HAHWW M B MPAKTUKE CIOCOOCTBYET
(GbOpMHUPOBAHMIO HAYYHOTO MHUPOBO33PEHUS W KAUeCTB MBILIUICHHS, HEOOXOIUMBIX [IJIs
ajanTaly B COBpeMEHHOM LudpoBoM obmiectBe. M3yuenue anredOpbl oOecriednBaeT
pa3BUTHE yMEHHUS HaOIIoJaTh, CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJIEHUS, CHOCOOHOCTH apr'yMEHTHPOBAHHO 00OCHOBBIBATh CBOU JACHCTBUS
U BBIBOJBI, (OpMyJHpoBaTh yTBepkAeHHUs. OcBOoeHHE Kypca airedOppl 00ecreynBacT
pa3BUTHE JIOTUYECKOTO MBIIUICHHUS OOYYaloUUXCS: OHU MCIONb3YIOT ACIYKTUBHBIE U
MHAYKTUBHBIE pacCyXJCHMs, OOOOIIEHNE W KOHKPETH3alHlo, aOCTparupoBaHUE W
ananoruto. OOydeHue anreOpe mpeiarnoiaraeT 3HAYUTEIbHBIH 00BEM CaMOCTOSITEIBHOMN
NEeATENBHOCTH OO0YYalOIUXCs, MO3TOMY CaMOCTOSTEIBbHOE pEelIEHUE 3ajay SBJIsSeTCS
peanu3anuen e TeNbHOCTHOIO MPUHIMIIA OOYUYEHHS.

B crpykType mporpammel ydeOHOro Kypca «AnreOpa» uisi OCHOBHOTO OOIEro
00pa3oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOINYECKHE TuHuM: «Hucna
W BBIYUCIICHUS», «AJTeOpaudecKue BbIPAXKEHUS», «YPABHEHUSI U HEPABEHCTBAY,
«DyHkuun». Kaxnas u3 3THUX COAEpKATEIbHO-METOJIUYECKUX JMHUN pa3BUBACTCAd Ha
NPOTSHKEHUU TPEX JIET U3YUEHHUS Kypca, B3aUMOJICICTBYS ¢ APYTUMH €ro JUHUsAMH. B xo1e
U3y4yeHUs Yy4yeOHOro Kypca oOydalolmuMCcs NPUXOJUTCS JIOTUYECKH PacCyKIaTh,
UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SA3bIK. B CBS3M ¢ 3TUM B mporpammy y4eOHOTO
Kypca «Anre6pa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH, IMPEIACTaBICHHBIE BO BCEX
OCHOBHBIX pazelax MaTeMaTH4ecKoro oOpa3oBaHMsI W CIIOCOOCTBYIOIKE OBJIAJACHUIO
00y4aroIMMHUCS OCHOB YHHMBEPCAJIBHOIO MaTeMaTU4eckoro szbika. CopepkaTenbHOU U
CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOT0 Kypca « Aredpay sSIBISIETCS €ro MHTErPUPOBAHHBIM
XapaKkTep.

Conepxxanue nuHUM «YHucna W BBIYKMCICHUS CIY>)KHUT OCHOBOHM JJI JajbHEHUIIEro
M3Y4YEHUs] MATEMATHKH, CIHOCOOCTBYET pAa3BUTHIO Yy OOYYaloIIUXCAd JIOTHYECKOTO
MBIIUIEHUS, (POPMUPOBAHUIO YMEHHUSI TIOJI30BATHCS AITOPUTMAMU, & TAKKE IPUOOPETEHUIO
NPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JI IMOBCEIHEBHOW XKM3HU. Pa3BuTHE MOHATUS O
Ylclie Ha YpPOBHE OCHOBHOTO OOHIET0 0Opa3oBaHHs CBSA3aHO C pallMOHAIbHBIMU U
HppALMOHATFHBIMY YKcIaMu, GOPMHUPOBAHUEM MPEACTABICHHUMN O JCHCTBUTEIHLHOM YHUCIIE.
3aBeplIeHre OCBOCHHUS YUCIOBOM JIJMHUHM OTHECEHO K CpeHeEMY 001ieMy 00pa3oBaHUIo.

ConepxaHue ABYX alreOpanuecKux JHHUN — «AnreOpanveckue BBIPAXKEHUS» U
«YpaBHEHHSI W HEPABEHCTBA» CIOCOOCTBYeT (OPMHUPOBAHUIO Yy OOydYarOIIMXCS
MaTeMaTU4YeCKOro arrapaTra, He0OXOUMOTO IS PEIIeHUs 3a/1ad MaTEMaTHUKU, CMEKHBIX
OpEeIMETOB W MPAaKTUKO-OPUEHTUPOBAHHBIX 3a1ady. Ha ypoBHE OCHOBHOro OOLIEro
oOpa3zoBaHMsl Y4eOHbIH Marepuayn TPYIIUPYETCS BOKPYT PalMOHAIBHBIX BBIPAKEHUM.
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AnreOpa JEMOHCTpUPYET 3HAUYCHHE MATEMATHKW KaK S3bIKa 11 MOCTPOEHUS
MaTEMaTUYECKUX MOJIeNIel, OMMCaHUs MPOLIECCOB U SBJICHUM peanbHOTrO Mupa. B 3amaumn
oOydeHus anredpe BXOAAT Takke JalibHelllee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS,
HE0OXO0IUMOI0, B YACTHOCTH, JUIsl OCBOEHUS Kypca MHGOPMATUKH, U OBJIaJICHUE HABbIKAMU
NEAYKTUBHBIX paccyxkjeHuid. [IpeoOpazoBaHue CHUMBOJIBHBIX (OpM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKeHUSsI, CHOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTRY.

Conepxxanue (PyHKIMOHAIBHO-TpaQUUECKOW JIMHUM HAIleIeHO Ha IMOJy4YeHUe
oOydJaronuMucs 3HaHUN O (QYHKIHMSIX KaK BaXHEHIICH MaTeMaTHYeCKOW MOJCTH s
OTIMICaHMS M MCCIICIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBICHHUI B MPUPOJIC U OOIIECTBE.
N3yuenne Marepuana CrocoOCTBYET Pa3BUTHIO y OOyUYAIOMIMXCS YMEHHS MCTOJIb30BaTh
pa3IUYHBIC BBHIPA3UTEIBHBIE CPEACTBA SI3bIKA MATEMAaTUKH — CJIOBECHBIC, CHMBOJIHYECKHE,
rpadgudeckue, BHOCUT BKJIAJ B (DOpMUpOBAHHE MPEACTABICHUN O POJIM MAaTEMATUKH B
Pa3BUTHH [UBUIN3AIAN U KYJIBTYPHIL.

CornacHo yueOHOMY IJIaHy B 7-9 Kiaccax u3ydaeTcsi y4eOHbI Kypc «Anredpay,
KOTOPBIN BKJIFOYAET CIICYIOIINE OCHOBHBIE pa3/ieiibl coJiep kaHus: «rcia v BBIYUCTICHUS,
«Anredpanyeckue BhIPAXKEHU», « Y PaBHEHUS U HEPABEHCTBA», « DyHKIIHI.

Ha usyuenue ydyeOHOro kypca «Anredpa» orBoautcs 306 dacos: B 7 kiacce — 102
yaca (3 Jaca B Hezenmo0), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kinacce — 102 gaca
(3 gaca B HezenO).



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Yuciia 1 BBIYMCTICHUS

Jlpobu 0OBIKHOBEHHBIE U JACCSITUYHBIC, TIEPEX0]] OT OAHON (POPMBI 3alucu Ipodeit K
npyrou. IloHATHE panMOHAIBPHOIO YMCIA, 3alUCh, CPABHEHUWE, YIIOPSAOYNBAHUE
palroHaIbHBIX YhceNl. ApupMeTudecKre IeHCTBUS ¢ pallMOHAIBHBIMH YuCiaMu. Pemenue
3a/1a4y U3 pealbHOM MTPAKTUKKU HA YacTH, Ha IPOOH.

Crenenp ¢ HaTypaJIbHBIM MOKa3aTeleM: OompeeieHne, npeodpa3oBaHue BhIPAKEHUIN
Ha OCHOBE ONPEIEIICHHUs, 3aluCh OOJIBIINX yncen. [IponeHTsl, 3anuch NpOLEHTOB B BUE
Apodu U apodu B BUAE NpOLEHTOB. Tpu OCHOBHBIE 3a/1a4i HA MPOLIEHTHI, PELICHUE 3a]1a4
U3 peajbHOU NPAKTHUKHU.

[IpuMeHeHne TPU3HAKOB ACIMMOCTH, PA3JIOKECHUE HAa MHOXKHUTENIM HaTypalbHBIX
qucel.

PeanbHble 3aBUCHMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHAas MPONIOPLUOHAIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepemeHHBIE, YMCIOBOE 3HAYECHHE BBIPAXKEHUS C NEepeMEeHHOW. JlomycTumble
3Ha4YeHUs1 IepeMeHHbIX. l[IpencraBineHue 3aBUCUMOCTHM MEXKIYy BEJIWYMHAMU B BUIE
dopmynsl. Beruncienuss no ¢opmynam. IlpeoOpa3oBanue OyKBEHHBIX BBIPAKECHHUI,
TOKJIECTBEHHO pPaBHbIEC BBIPAKEHUS, MpaBuia MpeoOpa3oBaHUs CYMM U INPOU3BEICHUM,
IpaBujIa pacKpbITUS CKOOOK M MPUBENCHUS MOJOOHBIX CIAaraeMbIX.

CBOMCTBA CTENEHU C HATYPAIBHBIM OKA3aTEIEM.

OpHounensl u MHoOrowieHsl. CreneHb MHorowieHa. CIlOKeHUE, BBIYUTAHHUE,
YMHOKEHHE MHOrO4JIeHOB. POpMysbl COKPAIIEHHOTO YMHOXKEHMS: KBaJpaT CyMMbl H
KBaapaT pasHocTH. PopMyna pa3HOCTM KBaapaToB. Pa3nokeHWe MHOTOWICHOB Ha
MHOKHTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHMs, NpaBwia MpeoOpa3oBaHUs  ypaBHEHUS,
PABHOCHJIBHOCTb YPABHEHUM.

JIuHelHOe ypaBHEHHE C OJHOM NEPEMEHHOW, YUCIO KOPHEW JIMHEWHOTO YpaBHEHUS,
peleHne JIMHENHBIX ypaBHEHNH. COCTaBIIEHUE YPABHEHH IO YCIOBHIO 3a1a4n. Penmenne
TEKCTOBBIX 3374 C IOMOILBIO YPAaBHEHHM.

JIuneiiHoe ypaBHEHME C JABYMs INEepeMeHHbIMU M ero rpaduk. Cucrema IByX
JUHENHBIX YpaBHEHUH ¢ ABYMs MEPEMEHHbIMU. PelieHne cucreM ypaBHEHUH CocoOOM
NOACTaHOBKH. [ [pMeps! pelennst TEKCTOBBIX 33/1a4 ¢ TIOMOIIBI0 CUCTEM YPABHEHHIA.

DOyHKIUU

Koopaunara Touku Ha npsmoii. Yucnossle MpoMexyTKU. PaccTosaue mexny aByms
TOYKAMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyrosbHas cuctema koopaunat, ocu OX u Oy. AGciucca U opivHaTa TOYKU Ha
KOOpPJIUHATHOM MIocKocTH. [Ipumepsl rpadukoB, 3amanubix popmynamu. Utenue rpadukos
peanbHbIX 3aBucuMocTed. [lonstue dynkmuu. ['padux dynknuu. CoricTBa (QyHKIIHIA.



Jluneiinass ¢ynkums, e€ rpaduk. I'padux ¢ynkumm y = |X|. 'paduueckoe pemreHue
JIMHEWHBIX YPABHEHUMN U CUCTEM JIMHENHBIX YPABHEHUM.
8 KIIACC

Yuciaa 1 BBIYUCTCHUSA

KBagpatueiii kopens u3 uncina. [lonsitue 06 uppanmoHanbHOM uucie. JlecsaTuaHbie
npUOIMKEHUST UpPAIIMOHANIbHBIX Yncesl. CBOMCTBA apu(MEeTUUECKUX KBaJIPATHBIX KOPHEH
U HUX TMPUMEHEHHE K MpeoOpa3oBaHUIO YHUCIIOBBIX BBIPAKEHUN W BBIUKUCICHUSIM.
JlencTBUTENBHBIC YHUCIIA.

Crenenb ¢ LETBIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AJire0OpanvecKue BbIPaKeHUs!

KBanpaTHblil TpEXuseH, pa3noKeHue KBaApaTHOrO TPEXUICHA HaA MHOKHUTEIIH.

Anrebpanyeckast qpoob. OCHOBHOE CBOWCTBO anrebpamdeckon apodu. CrokeHue,
BBIYMTAHNUE, YMHOXKEHHUE, JIEJICHUE alireOpandeckux apooeil. ParimoHanbHble BEIpaXXEHUS U
uX npeoOpazoBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, hopmyiia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Peienne ypaBHEeHM, CBOJSAIIMXCS K JIMHEWHBIM U KBajpaTHbIM. [Ipocteifmue apo6HO-
palMOHAJIbHBIE YPABHEHHSI.

['paduueckass wHTEepnperanus ypaBHEHUW C JBYMs TIEPEMEHHBIMH U CHUCTEM
JMHEWHBIX YPAaBHEHUW C JBYMS MEPEMEHHBIMU. [IpuMephl pelieHns] CUCTEM HEJIMHENHBIX
YpaBHEHUH C ABYyMS IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandyeckuM CocoOoM.

HucnoBble HEpPaBEHCTBA M HX CBOMCTBA. HEpaBEHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHMIBHOCTP HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW INEepeMeHHOU. CHucTeMbl
JIMHENHBIX HEPABEHCTB C OJHOMN MEPEMEHHOM.

DOYyHKIUU

[Tonsitue Qynkiuu. OOnacTh OMpeneNeHrus W MHOXKECTBO 3HAUYCHUN (YHKIIUU.
CrniocoObl 3a1anus QyHKITUH.

I'padux pynkmuu. Yrenue cBoiictB QpyHkiuu mo e€ rpaduxy. [Ipumepsr rpadukon
(GYHKIIUN, OTpaXKaIoIUX peaJbHbIC MPOIIECCHI.

DYHKIMHU, OMKUCHIBAIOIINE MPIMYIO U OOpaTHYIO MPOIMOPIIMOHATIBHBIE 3aBUCUMOCTH,
nx rpaduxu. Oyukmun y = X2, y = X3, Y = VX, y=|x|. [paduueckoe pelicHue ypaBHEHHI 1
CHUCTEM YPaBHEHUU.

9 KJIACC

Yuciia ¥ BBIYUCTICHUS

PamimonanpHbpie uucia, HppalMOHAJIbHBIE YHCJIA, KOHEUHbIE M OECKOHEUHbIC
NecATUYHbIe ApoOU. MHOKECTBO ACHCTBUTENIBHBIX YHCEN, NEHCTBUTEIbHBIC UYMCIA KaK
OCCKOHEUHBIE JEeCATUYHbIC JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIY
MHO>KECTBOM JECHUCTBUTEIIBHBIX YACET U KOOPAUHATHON NIPSMOM.

CpaBHEHHE TCUCTBUTEIBHBIX YUCEN, apU(PMETHICCKUE IEUCTBUSI C IEHCTBUTEILHBIMU
YU CJIAMHU.



Pa3mepbl 00BEKTOB OKPYXAIOIIETO MUPA, ATUTEIBHOCTh MPOIECCOB B OKPYKAIOLIEM
MUpE.

[Tpubnu>x€HHOE 3HAYEHUE BEJIMYUHBI, TOYHOCTh NMpUOIMKeHua. OKpyTieHrue YKCcell.
[Ipukuaka v OLEHKA PE3YyIbTATOB BBIYMCICHUN.

YpaBHeHUs U HEPABEHCTBA

JluneriHOE ypaBHEHME. PelnieHne ypaBHEHUM, CBOASIINXCS K TUHEHHBIM.

KBampaTtHoe ypaBHeHue. PemieHue ypaBHEHME, CBOISAIIMXCS K KBaApPATHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pereHuss ypaBHEHUN TPETEU U YETBEPTOM CTENIEHEN
PAa3JI0KEHUEM HAa MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHANBbHBIX — ypaBHeHHH. PemeHuMe TEKCTOBBIX — 3ajad
anredpandecKuM METOIOM.

VYpaBHeHue ¢ IByMs ITEpEMEHHBIMU U ero rpaduk. Pemenne cuctem NByX THHEHHBIX
YPaBHEHHM C IByMs IEPEMEHHBIMH. PellieHne cucTem AByX ypaBHEHHM, OJHO U3 KOTOPBIX
JUHENHOE, a IPYroe — BTOpoH creneHu. ['paduyueckast uHTEpHpeTalus CUCTEMbl ypaBHEHU N
C ABYMsI IIEPEMEHHBIMU.

Petienre TeKCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

HucioBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemienne nuHEMHBIX HEPABEHCTB C OJHOM IEpEMEHHOU. Perenre cucremM JIMHEHHBIX
HEpPaBEHCTB C OJHOM mnepemeHHod. KBajgpatHeie HepaBeHcTBa. ['paduueckas
VHTEPIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS [IEPEMEHHBIMU.

DOYyHKIUU

KBanpatuunas pynkuus, e€ rpaduk u cpoiictra. [lapabosna, koopaAHMHATHI BEPIIUHbI
napaboJibl, 0Ch CHMMETPUH MapaOOoJIbI.

I'padukn Gpynxumit: Y = kX, y = kx + b, y = k/X, y = X3, y = VX, y = |X| 1 ux cBoiicTa.

YucioBbIC MOCIEI0BATEILHOCTH U MIPOrPecCUm

[loHATHE  YMCITOBOM  MOCJIENOBATEIBHOCTH.  3aJaHuE€  IOCJIEI0BATEIBHOCTH
peKyppeHTHOM dhopmyIioii u Gpopmysoit N-ro uieHa.

Apudmernueckas u reoMmerpuueckas mnporpeccun. Dopmynel  N-ro  wieHa
apu(pMETHIECKON U TEOMETPUUECKOM MPOTPECCUid, CyMMBI MEPBHIX N YJICHOB.

N3o0pakeHne 4ieHOB apu(PpMETHIECKON U T€OMETPUIECKON MPOTPEeccuil TOUKaMu Ha
KOOPANHATHOM MIOCKOCTH. JINHEHHBIN U SKCIIOHEHITUAIbHBIN pocT. CIOXKHBIE TPOLIEHTHI.



IHNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA INTPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJibTaThl OCBOCHHUS MPOTPAMMBI y4eOHOTO Kypca «Anredpa»
XapaKTEepU3yIOTCA:

1) maTpuoTnyeckoe BOCIMTAHHE:

MPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHHEM K JOCTHXXEHHSIM POCCUHUCKUX MAaTEMATUKOB M POCCUUCKOU
MaTE€MaTHYE€CKOM IIKOJIbI, K HCIOJIb30BAHUIO ATHUX AOCTHXKEHUH B JIPyTMX HayKax H
MPUKIIAIHBIX chepax;

2) rpaskaaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0SI3aHHOCTEH IpakJlaHWHA M peain3alliy €ro Ipas,
IPEICTaBIICHUEM O MaTEeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUM, POIIEAYP IPaKIAHCKOT0 00I1IecTBa (HapuMep, BHIOOPHI, OTIPOCHI), TOTOBHOCTHIO
K OOCYXJEHHIO JTHYECKUX TNpOoO0JIeM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM
JOCTUKEHUW HAyKH, OCO3HAaHHWEM BaXHOCTH MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B
NESTEeIIbHOCTU YYEHOTO;

3) TpyaoBOe BOCIIMTAHHUE:

YCTAHOBKOHM Ha aKTUBHOE y4acTHE B PEIICHUHU MPAKTUYECKUX 3a/1a4 MATEMaTUYECKOU
HaIMpaBJICHHOCTH, OCO3HAHWEM BaKHOCTU MAaTeMaTUYECKOT0 00pa30BaHUs HAa MPOTKEHUU
BCEH KU3HU JIJIs1 YCIICIIHON MPO(ECCHOHATBLHOM IEITEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHUHN, OCO3HAHHBIM BBIOOPOM M TIOCTPOCHHUEM WHJIMBHAYAJIbHOU TpPAaeKTOPUU
o0pa3oBaHMsI W XKU3HEHHBIX IUIAHOB C y4€TOM JIMYHBIX HUHTEPECOB W OOIIECTBEHHBIX
OTPeOHOCTEHH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K AMOIIMOHAIEHOMY M ACTETUYECKOMY BOCTIPUSTUIO MaTEMaTUYECKHUX
0o0OBEKTOB, 3a/lay, pEIICHUW, PACCYXKICHUN, YMEHHUIO BHUIETh MaTEMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTaIMel B JACSATEILHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEICTaBICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, IPUPOJIbI U OOIIECTBA, MTOHUMAHUEM
MaTeMaTUYECKOM HayKu Kak cephbl YeIOBEUECKOUN AESTeIbHOCTH, ITANOB €€ pa3BUTHUS U
3HQUUMOCTH JUISl Pa3BUTHS LMBUIM3AIMH, OBJIQJCHUEM S3BIKOM MATEeMaTUKU U
MaTeMaTH4YECKON KyJIbTypOl KaK CPEeJICTBOM IMO3HAHUS MUpPA, OBJIAJICHUEM MPOCTEUIIUMU
HaBBIKAMH HCCJIEI0BATENbCKON JEATEIbHOCTH;

6) ¢usuueckoe BocnuTaHue, GopMUpPOBaAHHE KYJbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJyYns:

TOTOBHOCTBIO MPUMEHSATh MaTEMATUYECKUE 3HAHUS B MHTEpPECax CBOETO 3J0POBbS,
BEJICHUS 37I0POBOTO 00pa3a KW3HH (370pOBOE TMHUTaHWE, COAJTAHCUPOBAHHBIA PEKUM
3aHATHN U OTIbIXA, peryisapHas (pu3ndeckas aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HABBIKA
pediiekcuu, Mpu3HaAaHUEM CBOETO IIpaBa Ha OIIMOKY M TAKOTro K€ MpaBa JPYroro 4ejIoBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHME:!



OpHEHTalMell Ha NPUMEHEHHE MAaTEMATHYEeCKUX 3HAHUW [JIs peuieHus 3aj]ad B
00JIaCTH COXPAHHOCTH OKpYKalolled cpelbl, TUIAHUPOBAHUS IOCTYNKOB W OIEHKU HX
BO3MOXHBIX MOCJIEICTBUM JIJIsl OKPY>KAIOIIEH Cpe/ibl, 0OCO3HAHUEM I100aIbHOTO XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUS;

8) ajanTanus K M3MEHSIIOIUMCH YCJIOBUSIM COUUAIBLHON M IPUPOAHON Cpebl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO NESITEIbHOCTD, B TOM YHCIIE YMEHUE YUUTHCS
y Apyrux Jojeil, mpuoodpeTaTh B COBMECTHOM AESATEILHOCTA HOBBIC 3HAHUS, HABBIKU U
KOMIIETEHIIUH U3 OMBITA IPYTHX;

HEOOXOAMMOCTHIO B (POPMUPOBAHUHM HOBBIX 3HAHUH, B TOM 4ucie (OpMyIHpPOBATH
UJIeH, TIOHATHSA, THIOTE3bl 00 OOBEKTAaX W SBJICHHSIX, B TOM YHCJIC PaHEe HEU3BECTHBIX,
0CO3HaBaTh JCHUIIUTHI COOCTBEHHBIX 3HAHWA M KOMIIETCHTHOCTEH, IUIAHUPOBATH CBOE
pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIONINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIE PEIICHUS U
nencTBUA, GOPMYITUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, (OPMUPOBATH OTIBIT.
METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

Ba3oBble jiornyeckue aeiicTBUA:

e BBIABJISITH M XapaKTEPHU30BaTh CYIICCTBEHHBIC TIPU3HAKA MAaTEMAaTHYCCKUX
00BEKTOB, TOHATHH, OTHOIICHUA MEXAY MOHATHAMHU, (OPMYIHPOBATH OMPEACICHUS
MOHATUHM, YCTAaHABIMBATH CYIIECTBEHHBIM MpU3HAK KIAacCU(UKAIMU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHMUSI, KPUTEPUHU TTPOBOJIUMOTO aHAIHN3a;

e BOCIPUHUMATD, bopMyIMpOBaThH u npeoOpa3oBLIBAThH CY>KIIEHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, CIMHIUYHbBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

e BBIABJISITH MaTEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTHBOPEYUS B
dakTax, TaHHBIX, HAOMIOACHUSIX U YTBEPKICHUAX, MpeJjiaratb KPUTEPUH JIJISi BBISIBICHUS
3aKOHOMEPHOCTEN U IMTPOTUBOPEUUH;

e JIeJIaTh BBIBOJBI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX H
WHIYKTUBHBIX YMO3aKITFOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

e pa3z0OupaTh JJOKa3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHUN (TMpsSMbIE W OT
MIPOTUBHOTO), TIPOBOJIUTH CAMOCTOSITEIbHO HECIIOXKHBIC TOKA3aTeIbCTBA MAaTEMAaTHIECCKUX
¢dakToB, BBICTpaWBATh aAPTYMEHTAIUIO, TPUBOAWTH MPUMEPHI M  KOHTPIPHUMEDPHI,
000CHOBBIBaTh COOCTBEHHBIC PACCYKICHUS;

e BBIOMpPATH CIIOCOO perieHus yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
perieHus, BbIONpaTh HauOOJIee MOAXOANIUNA C y4ETOM CaMOCTOSITENIPHO BBIJCICHHBIX
KPUTEPUEB).

ba3zoBble ucciaenoBare/bCKue 1eUCTBUA:

e HCIIOJBH30BAaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUNA WHCTPYMEHT TIIO3HAHWS,
dbopMynrpoBaTh BOMPOCH], (UKCHPYIONTUE MPOTUBOPEYHE, MPOOJIEMy, CaMOCTOSITEIIHLHO



YCTaHABIMBAaTh MCKOMOE W JlaHHOE, (OPMHUPOBATH TUNOTE3Y, APTYMEHTHPOBATh CBOIO
MO3UIIMI0, MHEHHE;

e TPOBOJUTH IO CAMOCTOSATENILHO COCTABJICHHOMY TUIaHY HECIIOKHBINA SKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE IO YCTAHOBIICHUIO OCOOCHHOCTEW MAaTeMaTH4YeCKOro OOBhEKTa,
3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;

e CaMOCTOSITENIBHO (popMynupoBaTh OOOOIIEHHUS U BBIBOJBI IO pe3yJibTaTaM
POBEIEHHOTO HAOJIO/ICHUsI, HMCCIEIOBAaHUS, OLIEHUBATh JOCTOBEPHOCThH MOIYYEHHBIX
PE3yNbTaTOB, BHIBOJOB M 000OIIECHNI;

e IPOTHO3MPOBATH BO3MOXKHOE pa3BUTUE TIpoLEcca, a TaKXKe BbIIBUIATh
MPEANOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ undopmanmeii:

e BBIBIATH HENOCTATOYHOCTh M HM30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEO0OXOJAMMBIX IS PELICHMS 3aauH;

e BbIOMpaTh, AaHAJIMW3UPOBATh, CHCTEMATU3UPOBaTb M  UHTEPIPETUPOBATH
MH(POPMAIUIO PA3IUYHBIX BUAO0B U (OPM IPEICTABICHUS;

e BbIOMpaTh QopMy IpencTaBiICHUs MHPOpPMALMM U WILIIOCTPUPOBATh PEIIaeMble
3aJlauM CXeMaMH, JuarpaMmMaMu, HHOHM rpa@uKoil U uX KOMOMHAIUAMUY;

e OIICHMBATh HaAEKHOCTh MHPOPMALIUH IO KPUTEPUSAM, MPEAJIOKEHHBIM YUUTEIEM
WK ¢(hOPMYJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC NeHCTBHA:

e BOCIPUHUMATH U (POPMYIHPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBHSIMHU H
LeasIMU OOIIEHHUA, CHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOKO TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOAY pEUIEHUs 3aJadd, KOMMEHTHpPOBAThH
ITOJyYEHHBIA PE3yJIbTaT;

e B XO0/€ OOCYXJEHHs 3aJaBaTh BONPOCHI MO CYHIECTBY OOCYXIaeMOH TEMBI,
poOJIeMbl, pelIaeMoil 3aJadyu, BbICKa3bIBaThb HJEH, HAIICJICHHbIE HA TOUCK PELICHUs,
COTIOCTABJIATh CBOU CYKJICHUS C CYKACHUAMHU IPYTHX YUYaCTHUKOB IMajora, oOHapyKUBaTh
pa3inyure U CXOJACTBO MO3UIIMMA, B KOPPEKTHOH opMe HopMyIHpoBaTh pa3HOTIacHsl, CBOU
BO3PaXXECHUS;

e MPEACTABIATh PE3YJbTAThl PELICHHS 3aJadd, SKCIEPUMEHTa, HWCCIEIO0BAHMS,
POEKTa, CAMOCTOSITENIbHO BbIOUpaTh ()OpMaT BHICTYIUICHHSI C YYETOM 3a/1a4 Mpe3eHTaIIH
U 0COOCHHOCTEH ayAUTOPUH;

e IIOHMMATh W UCIOJIb30BaTh NPEUMYLIECTBA KOMAHIHOM M WHAMBUAYaJIbHOU
paboTHI PU pelIeHUN YUeOHBIX MaTeMaTHYECKUX 3a/1adY;

e IMPUHUMATH 1I€JIb COBMECTHOW JI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3ALUIO
COBMECTHOI paboThl, pacnpeaensTh BUAbl padoT, 10roBapuBaThCs, 00CyX AaTh MPOLECC U
pe3yabTar paboThl, 0000111aTh MHEHHUS HECKOIBKUX JIFOJICH;

e YYacTBOBaTh B IpYMNOBBIX (QopMax paboTsl (0OCYykJeHHs, OOMEH MHEHHUSIMH,
MO3TOBBI€ IITYPMBI U JIPYTHE), BHIMOJIHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOU
ACHCTBUS ¢ IPYTMMH Yj€HaMH KOMaH/bl, OLICHUBATh Ka4eCTBO CBOErO BKJaaa B OOLIMiA
MPOAYKT [0 KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranuzamnus:



e CaMOCTOSITEIPHO COCTABJIATH IUIAH, aJITOPUTM PEIICHUS 3aJadu (WA €ro 4acTh),
BBIOMpaTh CHOCOO pemieHus ¢ YY4E€TOM HWMEIOIUXCS pPEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apTyMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHHI C YIETOM HOBOM
uHopManmm.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:

e BIAJCTh CMOCOOaMU CaMONPOBEPKH, CAMOKOHTPOJIS MpoIecca W pe3ysbTara
peIIeHUsT MaTeMaTHIeCKON 3a1a4u;

e TPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IPH PEIICHUW 3a1adH,
BHOCHUTh KOPPEKTHUBBI B JCSATEIHPHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJICHHBIX
OIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBUE pe3yjbTaTa ACATEIBHOCTH IIOCTABICHHON IENH H
YCIIOBHSIM, OOBSCHSITh TPUYUHBI JOCTHKCHUSI WTH HEOCTHKEHUS TISJIA, HAXOIUTh OITHOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

K koniy oOyuenuss B 7 kjacce oOydaromuiics MOJYYUT CIEAYIOIIME IpPEeIMETHBIC
pe3yIbTaThI:

Yucia 1 BLIYHCTIEHUS

BrImmonHTE, codeTas yCTHBIE W TUChMEHHBIE TTPUEMBI, apuU(PMETHICCKUES TSHCTBUS C
paIoHaIbHBIMU YHCTIaAMHU.

HaxoauTs 3HaueHHs YHCIOBBIX BBHIPAKEHUH, TIPUMEHATH pa3HOOOpa3Hbie CIOCOOBI U
MpUEMBI BBIUYMCIICHUSI 3HAYCHUH NPOOHBIX BBIPAKEHUH, COIEpKaIIMX OOBIKHOBCHHBIC U
JECATUYHBIC IPOOH.

[lepexoaute OT onHON GOpMBI 3amMUCH YHCENl K JApyrod (mpeoOpa3oBbIBATH
JECSATUUHYIO Ap0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTU B
OCCKOHEUHYIO JICCITUIHYIO IPOOB).

CpaBHHBATh M YIIOPSIIOYMBATH PAIIMOHAIIBHBIE YHCTIA.

OKpyTJIsITh ynca.

BEBITTONMHATE TPUKUIKY W OIEHKY pe3yJibTaTa BBIUYMCICHUHN, OICHKY 3HAYCHUH
YUCJIOBBIX BBIPQXCHHWH. BBIMOTHAT MEWCTBUS CO CTENCHSIMH C HATypPaJIbHBIMU
MOKAa3aTEeISIMH.

[TpuMeHsITh PU3HAKU JEIMMOCTH, PA3I0KEHHE Ha MHOKUTEN HATYypPaIbHBIX YHCEIL.

Pemath nmpakTHKO-OpUEHTUPOBAHHBIE 3aau, CBSI3aHHBIC C OTHOIICHUEM BEIHYMH,
MPOMOPIMOHATEHOCTBIO BEIMUMH, MIPOIEHTAMH, HHTEPIIPETUPOBATH PE3YyIbTAThl PEIICHUS
3a/1a4 ¢ y4ETOM OIrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMBbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonp3oBaTh anreOpanyeckyro TEPMHUHOJIOTUIO W CHMBOJIMKY, TPUMEHSThH €€ B
IpoLECCe OCBOEHUS Y4eOHOro MaTepuaia.

Haxonuth 3HaueHust OyKBEHHBIX BHIPAKEHUH MTPH 3a/IaHHBIX 3HAYCHUSAX TEPEMEHHBIX.

BrimonasaTe mpeoOpa3oBaHMs 1ETOTO BBHIPAKEHUS B MHOTOWICH MPHUBEICHUEM
MOTO0HBIX CaraeMbIX, PACKPHITHEM CKOOOK.
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BBINONHATE YMHOXEHUE OJJTHOWIEHAa HA MHOTOWIEH M MHOTOWIEHAa Ha MHOI'OWIEH,
OPUMEHATH (POPMYJIbI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3i0KEHHE MHOIOYICHOB HA MHOXKHUTENH C TOMOIIBIO BBIHECEHHUS 32
CKOOKM OOIIEro MHOXMWTENS, TPYNIUPOBKUA CllaraéMblX, MpUMEHEHUs (popmy
COKPAIEHHOI'O YMHOKEHHS.

[IpumensTh NpeoOpa3oBaHMsT MHOTOWIEHOB JJIsi PELICHUS Ppa3IMYHbIX 3a4ad U3
MaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAJILHON IPAKTUKH.

Hcnonp30BaTh  CBOMCTBA CTENEHEM C  HATYpaJbHBIMU  IOKAa3aTEJsIMU IS
peoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHNs U HEPaBeHCTBA

Pemrars nuHelHbIE ypaBHEHUS C OJHOU IEPEMEHHOM, TPUMEHSIS IPABUIIA IIEPEX01A OT
HMCXOJHOTO YPAaBHEHUs K PaBHOCWIBHOMY eMy. lIpoBepsATb, SBISIETCA M YHUCIO KOPHEM
YpaBHEHUS.

[TpumensTh rpaduueckrue METO bl IPU PELICHUH JIUHEHHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupate mpuMepsl ap YUCEI, SBJSIOLUIMXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS C
JIBYMS IEPEMEHHBIMU.

Crpouth B KOOpAMHATHOM IUIOCKOCTH TIpaUK JUHEHHOTO YPaBHEHHUS C JBYMs
EePEMEHHBIMHU, MOJIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucTemel JByX JIMHENHBIX YPABHEHHUN C IBYMsI IEPEMEHHBIMH, B TOM YHCIIE
rpaguyecku.

CocTtaBisaTe U pemaTh JUHEMHOE YPABHEHHUE UM CUCTEMY JIMHEWHBIX YPABHEHUU 1O
YCJIOBHIO 3a/1a4M, HUHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M IOJYYEHHBIN
pe3yJbTar.

DOYyHKIUU

N3o0paxkath Ha KOOPJAWMHATHOW TMPSMOWM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, Jy4Yd, OTPE3KH, HWHTEpBaJIbl, 3alMCHIBATh YHUCJIOBbIE MPOMEKYTKH Ha
anreOpandeckoMm si3bIKe.

OtMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHU IO 3aJlaHHBIM KOOPJIMHATaM, CTPOUTH
rpaduku TuHEeHHBIX GyHKIMA. CTpouTh Tpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMOIBIO (YHKIMI U3BECTHBIE 3aBUCHMOCTH MEXKIY BEIUYMHAMMU:
CKOpPOCTb, BpEMs, PACCTOSHHUE, LE€HA, KOJIMYECTBO, CTOMMOCTH, IPOU3BOAUTEIIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[TonumaTts rpaduueckuii cnocod npeacTaBiIeHUs U aHAIW3a MHPOPMALIUH, U3BJIEKATh
Y MHTEPHPETUPOBATh UH(HOPMAIIUIO U3 IPAPUKOB PEATbHBIX MPOLECCOB U 3aBUCUMOCTEM.

K koHiy o0yueHus B 8 kijiacce oOy4aronIuiicsi MOJYYUT CIETYIONINE MPEAMETHBIC
pEe3yJIbTaThI:

Yuciia ¥ BBIYUCTCHUS

Hcnonp30BaTh HavagbHbBIE MTPEACTABICHHUS O MHOKECTBE AEHCTBUTENBHBIX YUCEI AJIS
CpaBHEHHUS, OKPYTJICHUS U BBIYUCICHUN, N300paxaTh AEHCTBUTEIbHBIC YMCIIa TOUYKAMHU Ha
KOOPJIMHATHOM MPSIMOM.
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[IpumeHsaTh oHATHE apU(METUUECKOTO KBaIPATHOTO KOPHS, HAXOAUThH KBAJPATHHIE
KOPHHM, HCHOJB3Yysd MNpU HEOOXOJUMOCTH KaJbKYJSTOp, BBINOJHATH MPeoOpa3oBaHUs
BBIPKEHUMN, COJIEpKAIINX KBAJAPATHBIE KOPHU, UCIIOJIB3Ys CBOMCTBA KOPHEH.

Hcnonb3oBath 3anucu OOJIBIIMX U MAJIbIX YHCEIl C TOMOIIBIO AECITUYHBIX ApOoOeil u
crernenei uncina 10.

AJuireOpandecKue BbIPaKeHUSA

[IpuMeHATbh MOHSTHE CTENEHU C IIEJIBIM MOKa3aTeleM, BBIIOJIHATh MPeoOpa3oBaHus
BBIPAXEHUM, COZEPKAIINX CTEIEHU C IIEIbIM MOKa3aTeJIeM.

BBINOMHATH TOXKIECTBEHHBIE MPEOOPa30BAHMS PALIMOHAIBHBIX BEIPAXKEHUN HA OCHOBE
MpaBWJI ICUCTBUI HAJl MHOTOWICHAMH U aliTeOpandeCKUMHU IPOOSMH.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensTe npeoOpa3oBaHUsl BBIPAKECHUM ISl PEIICHUS pa3IMYHbIX 3a7ad M3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON MTPAKTHUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemlars nuHEVHBIE, KBaJpaTHbIE YpPaBHEHUS M pAlMOHAJIbHBIE YpAaBHEHWS,
CBOJISAILIMECS K HUM, CHCTEMBI IByX YPaBHEHH C IBYMS IEPEMEHHBIMH.

[IpoBOaUTH TpOCTEMIINE HCCIENOBAHUS YPABHEHUW W CUCTEM YpPABHEHHI, B TOM
9yucjie C MpUMEHEHHWEeM rpaduyeckux TMpeacTaBieHul (ycTaHaBIMBAaTh, HUMEET JIU
ypaBHEHUE WM CUCTEMAa YPaBHEHUHN PEILICHUS, €CITH UMEET, TO CKOJIBKO, U MPOUEe).

[lepexoauTh OT ciioBeCHON (HOPMYIMPOBKHU 3a/lauu K €€ anreOpandeckod MojeNu ¢
MOMOINILI0 COCTABJICHHS YPaBHEHUS WJIM CHUCTEMbl YpaBHEHUW, WHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 3aJ1auy MOJTYyYECHHBIA pe3ysIbTar.

[IpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB JiI CPaBHEHMS, OLICHKH, peIlaTh
JMHEWHBbIE HEPABEHCTBA C OJHON MEPEMEHHOM M WX CHUCTEMBI, JaBaTh rpadUyuecKyro
WJUTIOCTPALIMIO0 MHOXKECTBA PEIICHUM HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUU

[lonumaTte W UCMONB30BaTh (YHKIIMOHAIBHBIE TIOHSITHS € SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHUS ), ONPEICTATh 3HaUCHUE (PYHKITUU IO 3HAYCHUIO apTyMEHTA,
ompeeNsaTh CBOMCTBA (YHKIIMHU 110 €€ TpaduKy.

Ctpouts rpaduku dJ1eMEeHTapHBIX (YHKIIUA BUIA:

y =k/X, y=x2,y =x3,y = [X|, y = VX, OIICHIBaTH CBOICTBA YHCIOBOI (DYHKLMH 10 &
rpaduky.

K koHiy oOyuenus B 9 kiacce oOy4aroniuiicsi MOJYyYUT CIETYIONINE MPEAMETHBIC
pe3yJbTaThI:

Yucaa v BBIYUCICHUSA

CpaBHUBATH U YIIOPSAI0YMBATH PAIMOHAJIBHBIC U UPpaAllMOHATILHBIE YHCIIA.

Beimonuare apudmeTndyeckue JAEHCTBUS € PAIMOHAIBHBIMM YHUCIAMH, coueTas
YCTHBIE U TUCbMEHHBIE IPUEMBI, BBITIOJHSATH BEIYUCIICHUS C UPPAIMOHATLHBIMU YUCIaMHU.

HaxoauTe 3HaueHUs CTEMEHEW ¢ LEJbIMU TOKa3aTelssMU W KOPHEH, BBIUUCIATH
3HAYEHUS] YUCTOBBIX BBIPAKECHMUIA.

OKpyTJIsITh NEUCTBUTEIbHBIC YMCIIA, BHIMOIHATh IPUKUJIKY PE3yJIbTaTa BIYUCICHUM,
OIIEHKY YUCJIOBBIX BBIPAYKECHU.

YpaBHeHUS U HEPABEHCTBA
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Pemate nuHEWHBIE W KBagpaTHbIC YpPAaBHEHHS, YPAaBHEHHUS, CBOMSIINECS K HUM,
npocTrerime ApoOHO-pallMOHANIbHBIC YPAaBHEHUS.

PemaTe cucteMbl IByX JTUHEWHBIX YpaBHEHUN C JBYMsI MEPEMEHHBIMU U CUCTEMbI
JIBYX YpaBHEHUH, B KOTOPHIX OHO YpaBHEHUE HE SIBISETCS JIMHEHHBIM.

Pemate TekcTOBBIE 3a/lauM anreOpandeckKuM CIOCOOOM C MOMOIIbIO COCTaBIICHUS
yYpaBHEHUS WM CUCTEMBI JBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBoauTh TpOCTEHIINE HCCIEIOBAaHUA YPAaBHEHUM W CUCTEM YpaBHEHUU, B TOM
quclie ¢ MPUMEHEHHEM TrpapuuecKux IMpeACTaBICHU (yCTaHaBIWBAaTh, WMEET JIH
ypaBHEHHE WM CUCTEMA YPaBHEHHH PEIICHNUs, €CII UMEET, TO CKOJIBKO, U IIpoYee).

Pemats nuHeiiHble HEpPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, M300pakaTh pEIICHUE
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C IIOMOIIBI0 CHMBOJIOB.

Pemarp cucTtembl JTMHEWHBIX HEPABEHCTB, CHCTEMbl HEPaBEHCTB, BKIIIOUYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh pELICHHE CHUCTEMbl HEPABEHCTB HAa YHUCIOBOU
IPSIMOM, 3aITMCHIBATh PEIIEHUE C TTIOMOIILI0 CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPHU PEIICHUU PA3TUYHBIX 33]1a4.

DOyHKUUHA

Pacnio3naBate  (QyHKIMM  HW3y4eHHBIX  BUJOB. [loka3piBaThb  CXEMaTUYECKU
PAacIoJIOKEHUE Ha KOOPMHATHOW TIOCKOCTH IpadukoB GyHKIuil Buga: y = KX, y = kx + b,
y=kix,y=ax2 + bx + ¢,y = x3, y = VX, Yy = |x|, B 3aBucHMOCTH OT 3Ha4eHHil
K03 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHMA.

CtpouTh 1 M300pakaTh CXeMaTHUCCKH IpaprKy KBaIPATHIHBIX (QYHKITAN, ONTUCHIBATh
CBOMCTBA KBaJPATUYHBIX (DYHKIMM 110 UX rpaduKam.

Pacmo3naBaTe kBagpaTHYHYI QYHKIUIO 1O (opMysie, TPHUBOIUTH MPUMEPHI
KBaJPAaTUYHBIX (DYHKIMHN W3 PeaTbHOH XKU3HU, (PU3UKH, TCOMETPHUH.

YucioBble MOC/I€10BATEILHOCTH H MPOrpeccunt

Pacro3naBate apudmMeTHUeCKyr0 W TEOMETPUUYECKYI0 TPOTPECCHU TPU Pa3HBIX
croco0ax 3aJaHusl.

BhINONMHATE BRIUKCIEHUS C UCTIOJIb30BaHUEM (HOpMyIT N-TO YieHa apuMeTHIecKoi u
r€OMETPUYECKOU MPOTrPECCUi, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh 4eHbI MOCIEI0BATETLHOCTH TOYKAMU Ha KOOPIUHATHOM TUIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YMCJIOBBIMU IIOCJIEIOBATEIHLHOCTSIMU, B TOM YHCIIC
3a/1auy U3 peaybHON KU3HHU (C UCIIOJIb30BAHUEM KAIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHH).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosaunyectBo yacos DJIEeKTPOHHBIE
HanmeHnoBanme
N a3/1eJI0B U TeM K I (ppoBIe)
/i E OI; - Beero 06HTp0.111>HLIe [:jaRanecmle 06pa30BaTeJILHbIe
porp padooTnI paooTsl pecypeb
1 Yuciia 1 BBIYUCICHUS. o5 1 bubmuorexa [JOK
Panmonansabie uncia https://m.edsoo.ru/7f415b90
2 AnreOpandeckue 27 1 bubnmnoreka HOK
BBIPAKCHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 1 bubnmoreka [JOK
HEpPaBEHCTBA https://m.edso00.ru/7f415b90
4 Koopaunats! u 24 1 bubmmoreka [JOK
rpaduku. OyHKIIUNA https://m.edsoo.ru/7f415b90
5 [ToBTOpenue n 6 1 bubnuotexa [HOK
00o01eHne https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 [TIPOI'PAMME
8 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne a3/1eJI0B U TeM K I (ungposnie)
/o E Ollr - Beero OﬁHTpO.]ILHbIe pﬁaKanecKne 06pa30BaTEeILHbIE
porp paooThI PadoThI pecypchbl
1 Yucna v BBIYKCIICHUS. 15 bu6mmoreka [IOK
KBagparHbie KOpHU https://m.edsoo.ru/7f417af8
, || B 10K
t https://m.edsoo.ru/7f417af8
MOoKa3areiem
Anrebpanueckue
3 BBIPAXECHUS. 5 1 bubnuorexa [JOK
KBagparHslii https://m.edsoo.ru/7f417af8
TPEXUIIEH
Anrebpanueckue
4 BBIPAKEHUSI. 15 1 bubnnorexa [JOK
Anrebpanueckas https://m.edsoo.ru/7f417af8
Ipo0b
YpaBHeHUS U
5 HEPaBEHCTBA. 15 1 bubmuorexa [IOK
KBaapartubie https://m.edsoo.ru/7f417af8
YpaBHEHUS
v
6 mepasencrsa. 13 Buomorexa LIOK
p ) . https://m.edsoo.ru/7f417af8
Cucremsbl ypaBHEHUI
7 Zep aborcTa. 12 1 bubmmorexa LIOK
p ‘ https://m.edsoo.ru/7f417af8
HepaBeHcTBa
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8 Oynaknun. OCHOBHBIE 5 bubmuoreka [JOK
TIOHSTHUS https://m.edsoo.ru/7f417af8

9 Oynkuuu. Yuciosbie 9 bubnuoreka [IOK
byHKIIUN https://m.edsoo.ru/7f417af8

10 [ToBTOpEHME U 6 1 bubnmoreka [JOK
00o0mieHne https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO 102 5 0

YACOB I10 ITPOT'PAMME

9 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHnoBanue

Ne a3/1eJI0OB U TeM K 1 (pposie)

/i ﬁ OI; on i Beero Oﬁl{Tpo.]ILHLIe pﬁaKanecRue 06pazoBaTETbHbIC

porp PadoTEI paooTel pecypcnbl

1 Yucna u BbIYUCTICHHUS. 9 bubmuoreka [JOK
JlelicTBUTENbHBIC YKCIIA https://m.edso00.ru/7f419d08
YpaBHeHus u

2 HEPaBEHCTBA. 14 1 bubmmoreka [JOK
YpaBHEHUS C OJTHOU https://m.edso00.ru/7f419d08
MepEeMEHHON

3 zep;:;eiﬁi; Cuctemsr 14 1 bubmnorexa LIOK

. https://m.edso0.ru/7f419d08
ypaBHEHUH

PR 16 ) u6orerca LIOK

p ' https://m.edso0.ru/7f419d08
Hepagenctpa
bu6mmoreka [IOK

5 DyHKH 16 1 https://m.edso00.ru/7f419d08

6 YucnoBbie 15 1 bu6mmoreka [IOK
MOCJIEI0BATEIILHOCTH https://m.edso0.ru/7f419d08
[ToBTOpEHUE,

7 0000111EHHE, 18 1 bubmuoreka [JOK
cucTeMaTu3alus https://m.edsoo.ru/7f419d08
3HAaHUU

OBIIEE KOJIMYECTBO 102 6 0

YACOB I10 ITPOTPAMME
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