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MHNOACHUTEJBHASA 3AIINCKA

AnreOpa SBISETCA OJHMM HW3 OIIOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHAa 00ECIICUMBACT M3yUYCHHUE NPYTUX TUCIUILINH, KaK €CTECTBCHHO-
HAy4YHOTO, TaK W TyMaHUTAapHOTO IMKIOB, €€ OCBOEHHWE HEOOXOIUMO IS
MIPOJIOJDKEHUST 00pa30BaHMS M B MOBCEIHEBHOW XKM3HU. PazBuTHe y 0O0ydJarommxcs
HAyYHBIX TMPEACTABICHUN O TPOUCXOXKJICHUH W CYIIHOCTH aireOpanvecKux
a0CTpakIuii, crrocode OTpaXKEHUsT MaTEMaTHYSCKON HAYKOW SIBIICHHH M TIPOIIECCOB B
IPHUPOJIC M OOIIECTBE, PO MATEMAaTHYECKOTO MOJICTUPOBAHMS B HAYYHOM TTO3HAHUN
M B MPAKTHKE CHOCOOCTBYET (DOPMUPOBAHHMIO HAYYHOTO MHPOBO33PECHHS M KAdeCTB
MBIIICHNSI, HEOOXOMUMBIX IJIs afanTalldd B COBPEMEHHOM MH(PPOBOM OOIICCTRBE.
N3yuenue anrebpbl obOecrneurBaeT pa3BUTHE YMEHHS HaOII0JaTh, CpPaBHUBATH,
HaxXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS, CIIOCOOHOCTHU
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOWM JEHCTBHUS W BBIBOJBI, (OPMYIHPOBATH
yTBepkaeHus. OcBoeHHWe Kypca aiareOpsl oOecrieuynBaeT pPa3BUTHE JIOTHYECKOTO
MBIIICHAS OOYYaIOIIUXCSA: OHU HCIOJNB3YIOT JACAYKTHBHBIE W HWHIYKTHBHBIC
paccykJieHus, o000IeHne W KOHKpETH3aluio, abCTparupoBaHUE U AHAJIOTHUIO.
OOyueHue anreOpe MpeAnoyaracT 3HAYUTEIBHBIM O00BEM  CaMOCTOSTEILHOMN
JEATETBPHOCTH O0YYaIOIIUXCs, TTOATOMY CaMOCTOSITEIIBHOE PEIICHUE 3a7ad SBIISICTCS
peanuzanuen e TeNbHOCTHOIO MPUHIMIIA O0yUYEeHHUS.

B cTpykType nporpamMmbl yueOHOTO Kypca «Anredpa» Jjisi OCHOBHOTO OOIIETO
00pa3oBaHHs OCHOBHOE MECTO 3aHHMAIOT COJEP)KATCIbHO-METOANYCCKHUE JIMHUU:
«Unucna W BBIUHCICHUS», «AnreOpanyeckue BbIpaXEHUS», «YPaBHCHUS W
HepaBeHCTBay, «DyHkium». Kaxnas u3 3Tux coaepkaTebHO-METOANYECKUX JTUHUN
pa3BUBAETCSl Ha MPOTSHKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOJECUCTBYSI C IPYTUMU
ero JuHUSAMH. B Xome wu3ydeHus ydeOHOTO Kypca OOyYaroIIMMCSl TPUXOJIUTCS
JIOTUYECKHU PACCYK/aTh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3M ¢
ATUM B TPOrpaMMmy Yy4eOHOro Kypca «Anredpa» BKIIOUYEHbI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEJCTABJICHHBIE BO BCEX OCHOBHBIX pa3zjenax MaTeMaTU4eCcKoro
oOpa3oBaHUsI W  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOy4YalOlIUMHCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4ecKoro s3blka. Coaep:KaTebHOW U CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOTO Kypca «AInredpa» SBISETCS €ro HHTETPUPOBAHHBIN
XapakTep.

Pabouas nporpamma 1o
anre0Ope pa3paboTaHa Ha OCHOBE CJIEIYIONUX HOPMATUBHBIX IOKYMEHTOB:
1. ®enepanpubiii 3akoH oT 29.12.2012 r. Ne 273 — @3 «O06 oOpa3oBaHuH B

Poccuiickoit @enepanum» (C U3BMEHEHUSIMU U JIOTIOTHEHUSIMU ).

2. ®enepanbhpiii 3aKk0H 0T 24.09.2022 No371-®3 «O BHeceHMM W3MEHEHHH B
®denepanbHbIi 3akoH «O06 oOpazoBanuu B Poccutickoit denepanun» U CTaThiO
2



1 ®enepanbHoro 3akoHa «O0 o0s3aTenbHbIX TpeboBaHusX B Poccuiickoi
Denepanum.

. @enepanbHblii TOCYIapCTBEHHBIN 00pa30BaTENbHBIA CTAHAAPT OCHOBHOTO
o01ero o0pa3oBaHus, YTBEPKACHHBIN MMPHUKa30M MUHHCTEpCTBA 00pa3oBaHUs
n "Hayku Poccuiickoit @eneparuu ot 31.05.2021 r. No 287 (c u3MeHEHUSIMU)
(manee — ®I'OC O00).

. IIpuxa3 MunucrepcrBa npocsemenuss Poccuiickonn ®Penepanuu ot 18 masd
2023 roma Ne 370 «OO6 ytBepxkneHun QenepaibHO 00pa3oBaTEIbHON
IIpOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHU» (C H3MEHEHUSIMH ).

. Ilpukazamu MunucrepctBa mnpocsemieHuss Poccurickor @Penepanuu  OT
09.10.2024 Ne704, ot 08.10.2025 Ne 729, ot 10.11.2025 Ne 808 «O BHEceHUMN
U3MEHEHUU B HEKOTOpHIE NpUKa3bl MuHucTepcTBa npocseuenus Poccuiickon
Oenepanuu, Kacawommuecs (QeaepalbHbIX  00pa30BaTENbHBIX  MPOrPaMM
HadyaJIbHOTO O0OIIero oOpa3oBaHMS, OCHOBHOrO o0OIero oOpa3oBaHUA U
CpeaHero ooIero oopa3oBaHUY;

. Canutapubie mnpaBuna CII 2.4.4283-26 «CaHuTapHO-3MHAEMUAOIOTHYECKUE
TpeOOBaHUS K OpraHu3alusM BOCIHUTAHUS U OOy4YeHHs, OTAbIXa U
O3JIOPOBJICHUSI JIET€ U MOJOJCKW», YTBEPKICHHBIMU IMOCTAHOBJICHUEM
['maBHOTrO TOCYAapCTBEHHOIO CaHMTApHOTO Bpauda Poccuiickonn deaeparuu ot
02.06.2026 Ne19.

. IlocranoBnenue  I'mMaBHOro  rocyJapCTBEHHOIO  CAHUTApHOrO  Bpada
Poccuiickoii @enepanuu ot 28 sHBaps 2021 r. Ne 2 «O06 yTBepkaeHUn
caHutapubix mnpaBun u HopMm CanlluH 1.2.3685-21 «I'uruenunueckue
HOpPMATUBBl M TpeboBaHWS K oOecreueHnio Oe3omacHOCTH U (WJIH)
0e3BpeTHOCTH JIJ1s1 YeJIOBeKa (PaKTOPOB CPeAbl OOUTAHUS.

. IImceMoMm MunucrepctBa npocseuieHus Poccuiickoit @enepanuu ot 2 mMapra
2026 1. Ne 03-320 “O6 uzmenenusx B DOOIT”

. [Iucbmamu MuHucTepcTBa 00pa3oBaHUs, HAYKH M MOJIOACKHU PecmyOiuku
Kpeim o1 04.03.2026 Nol1X.24-1337/2026, ot 27.03.2026 NeliX.24-
1970/2026.

10.Ilucemamun MuHucTepcTBa 00pa3oBaHUs, HAYKHM W MoJoaexu PecnyOnuku

Kpsbim ot 31.03.2026 Ne 01-15/2399, ot 05.05.2026 Ne 01-15/3407

11.Metonuueckue pekoMeHaanuu o0 OCOOCHHOCTSIX MpEnojaBaHUM alreOpbl B

oOmeoOpaszoBarenbHbiX opranusanusax PecnyOmuku Kpeiv B 2026/2027
y4eOHOM TOTy.

12.Ycra MBOY "COI Ne 34 um. 51-oit Apmun" r. Cumdeporions, TpuioKeHne

K mocTaHoBieHnio Anvunuctpanuu T. Cumdeponons Pecny6muku Kpeim oT
05.03.2026 Ne 819.

13.0OcHoBHas oOpa3oBareibHas MPOrpaMMa OCHOBHOTO OOIIEro oOpa3oBaHUs

MBOY "COII Ne 34 um. 51-oii Apmuu" r. Cumdepomnons (mpukas ot
24.08.2026 Ne 356).



14.Y4eOHbI# 11aH 0OCHOBHOTO 06111er0 06pazoBanuss MBOY "COII Ne 34 um. 51-
ot Apmun" r. Cumdepomnons va 2026/2027 yu. . (mpuka3 ot 24.08.2026 1. No
357).

15.Pabouas nporpamma BocnuTaHus (¢ u3MeHeHusiMH) (mpukas ot 24.08.2026 r.
Ne 392).

16.[Tonoxenuss o ¢opMax, MEPUOAUYHOCTH W TOPSAKE TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH M TIPOMEKYTOUHOW arrectanuu oOydaommxcs B OO ot
24.08.2026 No 358.

Conepxanve nuHUM «Yucna W BBIUKMCICHUS» CIYXKUT OCHOBOM st
JanbHENIIero M3y4yeHUs MaTEeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYYaIOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS AJTOPUTMAMU, a
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIsl MOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATHS O 4YMCIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBSI3aHO C PAIMOHAIBHBIMU W HPPaAlMOHAJIBLHBIMU YHCIIaMH, (HOPMUPOBAHUEM
MPEJCTABICHUI O JIEWCTBUTEIBLHOM YHUCIE. 3aBEPUICHUE OCBOCHHS YUCIOBOW JTMHUU
OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHHUIO.

Conepxanue IByX aireOpandecKux JIMHUN — « AJITeOpandecKue BIPKCHUS» U
«YpaBHEHUSI U HEPABEHCTBa» CMOCOOCTBYeT (HOPMUPOBAHUIO Y OOYyYaIOIIUXCS
MaTeMaTUYeCKOro armapara, HEOOXOJAMMOTro i pelieHUs 3ajad MaTeMaTHKH,
CMEKHBIX MPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a7a4y. Ha ypoBHE OCHOBHOIO
oOmiero oOpa3oBaHus y4eOHBI MaTepuan TPYNIUPYETCSs BOKPYT palMOHATBHBIX
BbIpaXkeHU. AJredpa JAEMOHCTPUPYET 3HAUCHHE MAaTEMaTUKH KakK s3bIKa JUIs
MOCTPOEHUSI MAaTEMATUYECKUX MOJEINIEH, ONMUCAHUS MTPOLIECCOB U SIBJICHUUN peaIbHOro
mupa. B 3amaum o0OyueHuss anreOpe BXOIAT TakKe OalbHEWIee pPa3BUTUE
AITOPUTMHYECKOTO MBIIICHUS, HEOOXOIUMOT0, B YaCTHOCTH, JJIsI OCBOCHHS Kypca
uHpOpMaTUKU, U  OBJAJICHUE  HAaBbIKAMM  JICAYKTUBHBIX  PACCYXJICHUII.
[IpeobpazoBaHre CUMBOJIBHBIX (DOPM CIOCOOCTBYET pa3BUTHUIO BOOOpPaKEHUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanue (yHKIMOHATBHO-TpAUUECKON JIMHUM HAIEJICHO Ha TOJydYeHHe
0oOyJaronMMuUCs 3HAaHUN 0 PYHKIUAX KaK BOXKHEHIIICH MaTEMaTUIECKON MOACIH ISt
OTMMCAHUS M HUCCJIEAOBAaHUS Pa3HOOOpPA3HBIX MPOIECCOB M SBJICHUM B MPUPOAEC U
oOmectBe. M3yuenune marepuana cnocoOCTBYET Pa3BUTHIO y O0YUYaIOIIMXCS YMEHUS
WCIIOJB30BaTh PA3JUYHBIE BBIPA3UTEIbHBIE CpPEICTBA S3bIKA MAaTEMaTUKH —
CJIIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckre, BHOCUT BKJIaa B (GOpMHpPOBaHUE
MIPEACTABJICHUM O POJIM MaTEeMaTHUKU B PA3BUTUH ITUBUIN3AIUN U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHY B 8 KJlacce M3y4aeTrcsi y4eOHbI Kypce «Airedpay,
KOTOPBIN BKJIIOYAET CIIEAYIOUIME OCHOBHBIE paslenbl coaepxkanus: «Yucna u
BBIYHMCIICHUS, «AJNTeOpanvecKkue BBIPAKCHHUS», «YpaBHEHHUS H HEPABEHCTBAY,
«DyHKIUN.

Ha u3yuenue yuebHoro kypca «Anreopa» B 8 kinacce orBoautcs 102 gaca



(3 gaca B HezieIMIO).
HUcnoan3yemblii  y4eOHUK: Anrebpa. 8 kiacc: yue0.nas  0IeoOpa3oBar.
opranuzanuii/FO.H. Makapsiues, H.I'. Munmatok, K.. Hemkos, C.b. CyBopoBa; non
pen. C.A.TensaxoBckoro. — 13-e uza.- M.: IIpocsenienue, 2020.
COAEPXAHUE OBYUEHUSA

7 KIIACC

Yncsia v BbIYMCJIEHUS

Hpobu OOBIKHOBEHHBIE U JCCATHUYHBIC, MEPEXO0Jl OT OJHOM (OPMBI 3aMuCU
npobeit k gpyroil. [loHsThe palMOHANBHOTO 4YHCNA, 3aliCh, CpPaBHEHHE,
yIOPSIOUYUBAHUE  pPAllMOHAIBHBIX  YHCel.  ApudMeThueckue  JeUCTBUS  C
palMOHAIbHBIMU 4YHCIaMU. PelieHue 3agay U3 peajbHOW MPAKTUKKA HAa YacTH, Ha
TpOOH.

Crenenb ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpejesieHne, Mpeodpa3oBaHue
BBIPOKECHUI HAa OCHOBE OIPEICNICHUs], 3amuch O0JbIMX 4ucen. [IpoieHTsl, 3amuch
MPOIIEHTOB B BUJE ApOOU U JIpoOW B BHJI€ MPOIEHTOB. Ipy OCHOBHBIC 3a/laud Ha
MPOLICHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne  NOpU3HAKOB  JEIMMOCTH,  Pa3J0KEHUE HA  MHOXKHUTEIH
HaTypaJabHbIX YHCEIL.

Peanbubie  3aBucMMOCTHM, B TOM  4uciae TmpsMas W oOpaTHas
MPOMOPUHUOHAIBHOCTH.

AJuire0panvecKue BbIPAKEHUA

IIepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEMEHHOM. JlomycTuMmble
3HA4YE€HUsl MepeMeHHbIX. [IpeacTaBieHre 3aBUCUMOCTH MEXIY BEIMYMHAMHU B BHUEC
dbopmynsl. Beruucnenuss no gopmynam. [IpeobpasoBanrie OyKBEHHBIX BBIPAKECHMUIA,
TOXJCCTBEHHO paBHbIE BBIPAXXEHMs, TMpaBWIa NpeoOpa3oBaHUsS CYMM U
MPOU3BEACHUMN, TpaBUJIa PACKPHITHS CKOOOK M IPUBEICHUS MOI00HBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATyPAIbHBIM MOKA3aTEJIEM.

Onnowiensl U MHOTOwIeHbl. CreneHb MHorouseHa. ClOKeHHe, BbIYMTAHUE,
YMHOKEHHUE MHOTOWICHOB. DOPMYJIbl COKPAILIEHHOTO YMHOXEHHUS: KBaAPAT CYMMBI U
KBagpaT pasHocTH. Popmyna pa3HOCTH KBaipaToB. Pa3nmokeHMe MHOTOYIEHOB Ha
MHOKUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpE€Hb ypaBHEHHWs, TMpaBWia MOpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JluHerHOE ypaBHEHME C OJHOM TMEPEMEHHOW, YHUCIO KOPHEW JIMHEHMHOTO
YPaBHEHUS, PEIICHNE JTUHEHHBIX ypaBHEHUI. COoCTaBlIeHUE YPAaBHEHUM IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ MIOMOLIBIO YPABHEHUM.



JluneiiHoe ypaBHEHHE C IBYMS MEpeMeHHBIMH U ero rpaduk. Cucrema aBYX
JVHEWHBIX YpPAaBHEHUW C JAByMs IIEpEMEHHBIMHU. PelleHne CcHucTeM YpaBHEHUU
Ccoco0OM MOJICTaHOBKH. [IprMephl peleHus: TEKCTOBBIX 3a7a4 ¢ MOMOIIbI0 CUCTEM
YPaBHCHUU.

DOyHKUUHA

Koopaunara toukn Ha npsMoi. UHCIIOBBIE NPOMEXYTKH. PaccrosHue mexmy
JIBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronbHast cuctema koopauHar, ocu OX u Oy. AbGcumcca U opauHaTa
TOYKM Ha KOOpAMHATHOW IuiockocTH. IIpumepsl rpadukoB, 3agaHHbIX (BopMyTamH.
Yrenue rpadukoB peanbHbIX 3aBUcuMocTed. [lonsatue pynkuuu. I'padux pyHKImm.
CpoiictBa QyHkuuii. Jlunelinaa ¢ynkuus, e€ rpadux. I'papux dynkumm y = [X|.
I'padprueckoe perieHre JIMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEMHBIX YPABHEHUU.

COAEPXAHUE OBYUEHUA
8 KNIACC

Yuciia u BBIYMCTICHUS

KBagpatueiii koperb u3 uwucia. lloHstTue 00 uppaMOHAIBHOM YHCIE.
JlecsaTuunble MPUOIMKEHUST UPpalMOHAIbHBIX yHces. CBoiicTBa apudmeTHuecKux
KBaJPAaTHBIX KOPHEH M MX MPUMEHEHHE K TPeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN U
BBIUKCIICHUAM. JI€HCTBUTEIIBHBIE YUCIIA.

Crenenb ¢ LenpIM nokasaresaem U e€ cpoiicTBa. CTaHAapTHas 3alUCh YHUCIIA.

Aure0panvecKue BbIPAKEHUSA

KBagpaTHbIil TpEXUIEH, pa3I0KeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIH.

AnreOpanveckass JpoOb. OCHOBHOE CBOWMCTBO anreOpandyeckod ApoOH.
CrnoxeHue, BBIUUTAHUE, YMHOXCHHUE, JeJeHHE  alreOpaudeckux  JIpoOeil.
PanronanpHbie BRIpaXKEHUS U UX TPE0Opa3OBaHKE.

YpaBHeHUS U HEPABEHCTBA

KBagpatnoe ypaBHeHue, ¢opMmysa KOpHEH KBaJpaTHOTO ypaBHeHus. Teopema
Buera. Pemenue ypaBHEHHM, CBOIAIIMXCA K JIMHEMHBIM H  KBaJApaTHBIM.
[Ipocreiime qpoOHO-palMOHAIbHBIE YPAaBHEHHUS.

I'paduueckass mHTEepHpeTalvss YpaBHEHUN C JABYMs MEPEMEHHBIMH U CHUCTEM
JUHEWHBIX YpPaBHEHUW C JBYMsS MNepeMeHHbIMU. IIpuMmepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUI C IBYMS IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 33724 aaredpanyecKuM CrocoooM.

HucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBEHCTB. JIMHENHBIE HEpABEHCTBA C OJHOW IIEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.



DOyHKUUHA

[Tonstre Qynkumuu. O6MaCTh ONPECICHNUS U MHOXKECTBO 3HAYCHUHN (YHKITHH.
Crioco0Obl 3aanust QyHKITHIA.

I'paduk dysxmun. Yrtenwe cpoiictB ¢yHkimu no e€ rpaduky. [Ipumeps
rpa@ukoB GYHKIMMA, OTPaXKAIOIMIUX PEeATbHBIE MPOIECCHI.

OYHKIMK, ONKCHIBAIOIIME TMPAMYIO U OOpaTHYI0 MPOMOPIUOHATBHBIC
3aBHCHMOCTH, uX rpaduxn. Oyrkimn y = X2, y = X3, y = VX, y=|x|. Tpaduuaeckoe
pelieHre YpaBHEHUN U CUCTEM YpaBHEHHI.

IHJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJibTaThl OCBOCHHUS NMPOrpaMMbl y4eOHOT0 Kypca « Airedpay
XapaKTEepU3YIOTCSA:

1) maTpuoTnyeckoe BOCIMTAHHE:

IIPOSIBJIEHUEM MHTEpECca K IPOLIIOMY U HACTOALIEMY POCCUUCKON MAaTEMaTUKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTUKEHUSM POCCUNMCKUX MAaTEMAaTUKOB U POCCUNCKOU
MaTe€MaTUYECKON IIKOJbI, K UCIOJIB30BAHUIO 3TUX JOCTHKEHHUW B JAPYIMX HayKax U
MPUKIAAHBIX cepax;

2) rpaKIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OO0S3aHHOCTEW TpakJaHWHA U peasln3allid €ro
IpaB, MPEACTABICHUEM O MATEMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS Pa3INUHbBIX
CTPYKTYp, SIBJIICHUH, MpOLEAYp TPaKIAHCKOrO oOOIIecTBa (HampuMmep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXICHUIO JSTHYECKUX MPOOJeM, CBA3AHHBIX C
MPAKTUYECKUM TNPUMEHEHUEM JOCTHMKEHUW HAyKH, OCO3HAHUEM BaXHOCTH
MOPaJIbHO-3TUYECKUX ITPUHLIUIIOB B ACATEIBHOCTH YUYEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B PEIIEHUM MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HAINpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMATUYECKOTO
oOpa3oBaHMsI Ha MPOTSHKEHUM BCEH KU3HMU MJIA YCIEMHON MpodecCHoHATbHON
JESTeIbHOCTY U Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HMHAWBHUYyAIbHON TPAeKTOPHUH OOpa30BaHUS M KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOILECTBEHHBIX NOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:



CHOCOOHOCTBIO K  SMOLMOHAJIBHOMY M  3CTETHYECKOMY  BOCIPHUSATHIO
MaTEeMaTHUYeCKUX OOBEKTOB, 3a/ay, pPEIICHUH, PpacCyXKICHHUM, yMEHHIO BHUJACTbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI0 O3HAHMA:

OpUEHTAllMe B JEATEIBHOCTH HAa COBPEMEHHYK) CHCTEMY Hay4HBIX
MIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHs YEIOBEKA, MPUPOJBI H
oOmiecTBa, MOHUMAHUEM MaTeMAaTHMYECKOM HayKH Kak c@epbl 4YelI0oBEUYeCKON
JESITEIbBHOCTH, 3TAloB €€ pa3BUTHS M 3HAYMMOCTU Ul Pa3BUTHS IIMBUIM3ALMH,
OBJIAJICHUEM SI3BIKOM MaTeMAaTUKHM U MaTEMaTHMYECKON KyJbTYpOW KaK CpEICTBOM
IIO3HAaHWS MUpPA, OBJAJCHUEM IPOCTEUIIMMH HABBIKAMU HCCIEA0BATEIBCKOU
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTanue, GopMHpPOBaHHME KYJILTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0J1ArONOyYHs:

TFOTOBHOCTBIO IIPUMEHATH MaTEMaTHYECKUE 3HAHUS B HHTEpPECax CBOEro
3I0pOBbsl,  BEIECHHS  3J0poBOoro  oOpaza  KuM3HM  (3I0pPOBOE  MHUTaHHE,
COQIaHCUPOBAHHBIM  pPEXUM 3aHATUA W  OTAbIXa, peryisdpHas (unveckas
aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IEeKCUH, PU3HAHUEM CBOETO IpaBa
Ha OLIMOKY U TaKOro e MpaBa Jpyroro 4eJoBeKa;

7) 3K0JI0THYEeCKOe BOCIIMTAHME:

OpUEHTallMel HAa MPUMEHEHHE MAaTEeMaTUYECKUX 3HAHMM NJIs pelIeHHs 3aJay B
00JIaCTH COXPAHHOCTH OKPYKAIOIIEH Cpeibl, IJITAHUPOBAHUS MTOCTYIKOB U OLEHKU MX
BO3MOXXHBIX TOCHEACTBUM MAJiI OKpYXKalIled cpeabl, OCO3HaHHEM TIJI00aJIbHOTO
XapakTepa 3KOJOTMYeCKHUX MpoOJieM U IMyTel UX pelieHus;

8) apanTanusi K M3MEHAIIUMCH YCJOBHAM COLHUAJIBLHON WM NPHPOIHOM
cpenbl:

TFOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUSIX HEOINPEAETIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTH YE€PE3 MPAKTUYECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHHE YUUTHCS Y IPYTHX JIIOJeH, MpuoOpeTaTh B COBMECTHOM AESITEIbHOCTH HOBBIE
3HAHMS, HABBIKM U KOMIIETEHIIMU U3 ONBITA PYTHUX;

HEOOXOIUMOCThIO B  (POPMUPOBAHMM HOBBIX 3HaHUH, B TOM YHCIE
dbopmynupoBaTh UAEH, MOHATHUS, TUNIOTE3bl 00 OOBEKTAX W SIBICHUAX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh JAePUIUTHI  COOCTBEHHBIX  3HAHUN U
KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbI3OB, TPeOYIOIIUH KOHTPMEp, KOPPEKTHPOBAaTh INPUHUMAEMbIE
pelleHrss W JACeWCTBUSA, (POPMYJIUPOBATH M OLIEHWBATh PUCKA M TOCIEACTBHUS,
(hOpMHUPOBATH OTBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI



Ilo3naBaTeibLHBIE YHuUBEPCAJIbHBLIC yqeﬁﬂme I[eﬁCTBHﬂ

Ba3oBble Jiornyeckue aAeiicTBHA:

BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MATEMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUNA MEXAY TMOHATHAMH, (OPMYIUPOBATH
OmpeAeNieHUus]  TOHATHUM,  yCTaHABIMBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kjaccu(uKanuy, OCHOBaHUSA g OOOOIIEHHS W CpaBHEHUS, KPUTEPUU
IPOBOJIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIMpOBaTh U  NPeoOpa3OBBIBATH  CYXACHUS:
YTBEPIUTENbHbIE W OTpHUIATENbHbIE, €IWHWYHBIC, YacTHbIE U 0OIIue,
YCJIOBHBIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUNS
B (pakTax, JaHHBIX, HaOIIONCHUAX U YTBEPXKIEHUSX, Npe/uiaraTb KpUTEpUu
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNI;

7eNiaTh BBIBOJIBI C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHHU, YMO3AKIIIOUEHUH 10 aHAIOTHH;

pa30upaTrh J10Ka3aTeabCTBA MAaTEMaTHUYECKUX YTBEPKIACHUM (TpsSMble U OT
OPOTUBHOTO), MPOBOAUTH CAMOCTOATEIBHO HECJIOXKHBIE JOKa3aTeIbCTBA
MaTeMaTHUeCKuX (HaKTOB, BBICTpAaWBaTh aApPTyMEHTAIMIO, TMPUBOANUTH
MpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHS,
BBIOMpATh Croco0 pemieHus y4eOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpPATh Hambojee NOAXOMAMMA C Y4YETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe 1eiiCTBUS.

HCITOJIB30BaTh BOIPOCHI KaK HCCIIENIOBATEIBCKHA HHCTPYMEHT IO3HAHUSA,
dbopMyIMpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpeUne, Mpodiemy,
CaMOCTOSTENIbHO ~yCTaHABIMBATH HCKOMOE U JaHHOe, (opMUpOBaTh
TUIIOTE3y, apTYMEHTHPOBATh CBOIO TTO3UIINI0, MHCHHE,

IPOBOJUTh TI0O CaMOCTOSATENILHO COCTaBJICHHOMY IIJIaHYy HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE MCCIIEIOBAHUE 10 YCTAaHOBJICHHIO OCOOCHHOCTEH
MaTeMaTU4eCKOro 00bEeKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSATENbHO (PopMyIHMpoBaTh 000OIIEHNS U BBIBOJBLI IO pe3yjbTaTam
IPOBEIEHHOTO HAOMIOACHUS, WCCICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3YyJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TAaKXKE BBIIBUTATH
MIPEAMOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

PaboTa ¢ nngopmanueii:

BBISIBJISITh  HEIOCTAaTOYHOCTh M HM30BITOYHOCTh HWH(OpMAIMM, JaHHBIX,
HEOOXOIUMBIX JIJISI PELICHUS 3a]1auu;



BbIOMpaTh, AaHAJIM3UPOBATh, CHCTEMATU3UPOBATh M HUHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (HOPM IMpeICTaBICHHUS;

BbIOMpaTh (opMmy TMpeacTaBieHUs HWHGOPMALUKW U  HUIIOCTPUPOBATH
pemiaeMble 3aJaydl  CXeMaMHM, JAMarpaMMaMH, WHOW Tpapukod U uX
KOMOHWHAIIUSIMU,

OLICHMBATh HAJAEKHOCTh HHPOPMAIMM IO KPUTEPUAM, MPEITIOKECHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBbIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUS:

BOCIIPUHUMATH U (GOPMYJIUPOBATH CY>KJEHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHS B
YCTHBIX W THMCHBMEHHBIX TEKCTaX, JaBaTh TOSICHEHUS IO XOIy pEeIICHUS
3a/1a4i, KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

B X07ie 00CYXICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYK/Ia€MON TEMBI,
npo0JieMbl, pelaeMon 3ajadyu, BhICKa3bIBaTh WJICH, HAIICJICHHBIE Ha TOUCK
pEIICHUS, COTIOCTABIIATh CBOM CYXKICHUS C CYXACHUIMHU IPYTUX YUYACTHUKOB
uanora, OOHapy’»KUBaTh pPA3IUYUE M CXOJCTBO MO3UIIMI, B KOPPEKTHOMH
dbopme hopMyIHpoOBaTH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

MPECTaBIATh PE3ybTaThl PEIICHUS 3a]lauM, SKCIIEPUMEHTA, UCCIICOBAHUS,
IPOEKTa, CAMOCTOSITENIbHO BBIOMPATh (hopMaT BBHICTYIUICHHS C YUETOM 3a/1a4
MIPE3CHTAINA U OCOOEHHOCTEH ayTUTOPUH;

MMOHUMATh M WCIOJIB30BaTh MPEUMYIICCTBA KOMAHIHOW M WHIUBUIYTBHON
paboThI IPU PEIICHUH YYECOHBIX MATEMATUUYECKUX 3a]1aY;

NPUHUMATh 11€Jb COBMECTHOM JESTENBHOCTH, IJIAHUPOBATh OPTaHU3AIMIO
COBMECTHOM paboThl, pachpeneisTh BHABI pabdOT, JOroBapHUBAThCS,
00Cy>KJaTh MPOLIECC U Pe3yiabTaT padOThl, 0000IIaTh MHEHUSI HECKOJBKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbBIX ¢dopmax paboTel (0OCyXkaeHus, OOMEeH
MHEHHUSIMH, MO3TOBBIE TITYPMBI U JIPYTHE), BHITIOIHATH CBOIO YacTh pabOTHI U
KOOPJMHUPOBATh CBOM JICUCTBHS C JIPYTMMHU WICHAMH KOMaH/bl, OIICHUBATh
KauyecTBO CBOCTO BKJIaga B  OOHMMH TPOAYKT MO  KPUTEPHSM,
c(hOpMyTUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATh IUJIaH, QJITOPUTM pEUIEHUs 3aJadu (WM €ero
4acTh), BBIOMpPATh CHOCOO pELIEHUS € YUYETOM HMEIOIIMXCS PEeCcypcoB HU
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTUPOBaTb M  KOPPEKTUPOBATH
BapHaHTHI PEUICHHUH ¢ y4€TOM HOBOW MH(OpMALIUK.

CaMOKOHTpOJIL, AMOIUOHAJIBHBbIN UHTE/LJIEKT:
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e BIAJETHh CIIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysibTraTa
pelIeHns] MaTeMaTUYEeCKOM 3a1auH;

e MPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PELICHUM 3a7auH,
BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJCHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3yJIbTaTa ACSATEIBHOCTU MOCTABICHHOW LENH U
YCIOBHSIM, OOBSCHATH MNPUUYUHBI JOCTHXKEHHSI WIM HEIOCTHXKEHHS IIEJIH,
HAXOJUTh OMIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K koniy oOydenust B 7 kjacce oOyd4aronuics MOJIYYUT CIAEAYIOUIUE MPEAMETHBIE
pEe3yJIbTATHI:

Yucsia v BBIYMCIEHUSA

BoinonHsaTh, coyeTas YCTHbIE M TNHUCbMEHHBbIE TPUEMBI, apuUPMETUUECKUE
JNEUCTBUS C PallMOHAIbHBIMU YUCJIAMU.

HaxoguTh 3HAaYe€HHWS YMCIIOBBIX BBIPAKECHUHN, NPUMEHSATH pPa3HOOOpa3HbIC
CrocoObl ¥ TPUEMBI BBIYUCICHUS 3HAUYCHUUN JPOOHBIX BBIPAXXEHUMU, COJEp KaIlnX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[TepexoauTs OT omHOW (QOPMBI 3amucH 4YuUCeNl K Apyroiu (rmpeoOpa3oBHIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCSITHYHYIO, B YACTHOCTU
B 0€CKOHEYHYIO JECATUUHYIO APOOB).

CpaBHUBATH U YNOPSAI0YMBATH PAIUOHAJIbHBIC YUCTIA.

OKpyrisTh yucia.

BpINOMHATS NPUKHUIKY M OLEHKY pe3ysibTaTa BBIYMCICHUMN, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIpaXEHUW. BBIMONHATH JACUCTBUS CO CTENEHSMH C HaTypaJbHBIMU
MMOKA3aTEeIAMHU.

[IpuMeHsATh TIPU3HAKU JIETUMOCTH, Pa3IOKEHUE Ha MHOXKUTEIIM HATypajbHbIX
YHUCEl.

Pemiath MpakTUKO-OPHUEHTUPOBAHHBIE 3aJauM, CBS3aHHbIE C OTHOIICHUEM
BEJIMYMH, MPONOPIMOHAIBHOCTHIO BEJIIMYMUH, TMPOIEHTAMH, WHTEPIPETUPOBATH
pe3yJbTaThl PELICHUs 3a7ad C Y4ETOM OTPAHWYECHUM, CBS3aHHBIX CO CBOMCTBAMU
paccMaTprUBaEMbIX OOBEKTOB.

AJsire0OpanvecKue BbIPAKEHUSA

Hcnonp30Bath anrebpandecKyro TEPMUHOIOTHIO B CUMBOJIMKY, IPUMEHSITH €€ B
npoliecce OCBOEHUS yueOHOro MaTepuara.
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Haxonuth 3HaueHUs: OYKBEHHBIX BBIPAKEHUW MpU 33JaHHBIX 3HAYECHHSIX
IIEPEMEHHBIX.

BrInonHATh npeoOpa3oBaHUs 1EJIOI0 BBIPAKEHHUS B MHOTOYJIEH MPUBEIECHUEM
OJOOHBIX CJIaraéMbIX, pACKPBITUEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOWIEHAa HAa MHOIOYIEH M MHOIOWICHA Ha
MHOTOYJIEH, MPUMEHSTH (POPMYJIIBI KBaIpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcyllecTBIATh Pa3IOKEHUE MHOTOWIEHOB HA MHOXHUTEIA C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHTENS, TPYNIHUPOBKU ClIaraéMblxX, IPUMEHEHUS
(bopMyJ1 COKPAILIEHHOTO YMHOKEHHUSI.

[TpumeHsTh TPeoOpa30BaHKs MHOTOUICHOB JJIs PELIEHUS pPa3IUYHbIX 33]a4 U3
MAaTEeMaTUKH, CMEXKHBIX NIPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJIbHBIMU TOKA3aTEISIMUA IS
peoOpa3oBaHuUs BEIPAXKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemare nmHEVHBIE ypaBHEHHS C OJHOM IIEPEMEHHOM, INPUMEHSSA ITPaBHIIA
IIEPEX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCUIIBHOMY eMy. [IpoBepsTh, sABiseTcs I
YHUCJIO KOPHEM YPABHEHHS.

[IpumensaTy rpaduueckue METObI MPU PEIICHUU JIMHEWHBIX YpPaBHEHUN U HX
CUCTEM.

[logOupaTe mnpumMepbl Map 4YUCEN, SBISIOMIUXCA PEIIEHUEM JIMHEWHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CrtpouTh B KOOPJIMHATHON IJIOCKOCTU I'paduK JMHEHHOTO ypaBHEHMS C IByMs
NEPEMEHHBIMHU, MOJIb3YACh IPpaUKOM, IPUBOIUTH MPUMEPHI PELICHUS YpaBHEHHUS.

Pemars cuctemMbl IBYX JIMHEMHBIX YPABHEHHUW C ABYyMs IIEPEMEHHBIMHU, B TOM
qucie rpapu4ecKy.

CocraBisaTh W pelarh JIMHEMHOE YPAaBHEHHWE WIM CUCTEMY JIMHEWHBIX
YPaBHEHMH 110 yCJIOBHIO 3aJ1a4d, HHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM
34144 MOJIy4EHHBIN pe3yJIbTarT.

DyHKUNHA

N300pakaTh HA KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpAMHATaM, Jy4Yd, OTPE3KH, UHTEPBAJbl, 3aMUCHIBATh YUCJIOBBIE MPOMEKYTKH Ha
anre0pandecKoMm si3bIKe.

OTMeuyaTh B KOOPAMHATHOM IIOCKOCTH TOYKH MO 3aJaHHBIM KOOpPJIWHATaM,
CTpOoUTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKUIUU y = [X|.

OnucelBaTh € NOMOUIbK (PYHKIMH M3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMS, pACCTOSHME, I€HA, KOJMYECTBO, CTOUMOCTSD,
MIPOU3BOJUTENIBHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauts 3HaueHne GyHKIUYU MO0 3HAYCHHIO €€ apryMeHTa.
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[Torumate rpadudeckuii CHocoO TPEACTAaBICHUS W aHadu3a HWHQPOPMAIIHH,
M3BJICKATh ¥ MHTEPIPETHPOBATH MHGOPMAIHNIO U3 TPA(QUKOB PEATHHBIX MPOIECCOB U
3aBUCHUMOCTEMN.

K kxonmy oOyuenus B 8 kilacce oOydaromIMiicss MOMYYUT CHEAYIOIIHE
IIPEIAMETHBIE PE3YJIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

Hcnonp30BaTh HavaJIbHBIE NPEACTABICHUS O MHOXECTBE JEHCTBUTEIIBHBIX
YyuCeN I CpaBHEHMS, OKPYIJEHUS M BBIUMUCIECHUHM, M300paxkaTh ACHCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAWHATHOM IIPSMOM.

[IpuMeHATh TOHSATHE apUPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOJUTh
KBaJpaTHbIE KOPHH, HCIIOJIb3ysl MpU HEOOXOJAMMOCTU KAJIBKYJSATOP, BBINOJHATH
npeoOpa3oBaHUs BBIPAKEHHM, COAEpX AIIMX KBaJApPAaTHbIE KOPHHU, HCHOJIb3YS
CBOWCTBA KOPHEMN.

Hcnonb3oBaTh 3amucu OOJIBIIMX W MaJIbIX YKCEN C TMOMOIIBIO JIECSITHYHBIX
npoOeii u crerneHelt yucna 10.

AJuire0OpanvecKue BhIPaKEHUA

[IpyuMeHATP MOHATHE CTENEHHM C LEJNbIM  I[OKAa3aTeleM,  BBITOIHATH
npeoOpa3oBaHus BEIPAXKEHUH, COEPIKAIUX CTENEHH C LEIbIM OKa3aTEeJIEM.

BhIMONMHATE TOXIECTBEHHBIE TTPEOOpa30BaHus PallMOHATBHBIX BBIPAKCHUN Ha
OCHOBE MPaBWJI ACHCTBUIN HaJ MHOTOUYJIEHAMH U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHnsaTs npeoOpa3oBaHUs BBIPAXKEHUUN JJI PEIICHMs Pa3IMYHbIX 3a/1ad U3
MAaTEMATUKH, CMEKHBIX [IPEJIMETOB, U3 PEATIbHOU MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemare nrHeEVHBIE, KBaApaTHbIE YPAaBHEHUS W pPalUMOHAJIbHBIE YpPAaBHEHUS,
CBOJISIIIIUECS K HUM, CUCTEMBI JBYX YPaBHEHUH C JIByMs IEPEMEHHBIMU.

[IpoBoauTh IPOCTEUIINE HUCCIECIOBAaHUS YPAaBHEHHU U CUCTEM YpPAaBHECHUM, B
TOM YHCJI€ C IPUMEHEHHEM TpaduuecKkux npejacTaBieHuil (yCTaHaBIMBATh, UMEET JIU
YPaBHEHUE WM CUCTEMA YPAaBHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT croBecHOM (HOPMYIMPOBKU 3aJaud K €€ anredpandeckoin
MOJENN C TOMOIIBIO COCTABJIEHUA YPAaBHEHHUS WJIM CHCTEMBI YpPaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/J1a4M MOJYYECHHBIN PE3yJIbTaT.

IIprMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB Ul CPABHEHUs, OLICHKH, PEIIaTh
JTUHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHUCTEMBI, 1aBaTh TpadUUECKyIO
WJUTIOCTPALMI0 MHOYKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNH
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[lonnmatrh ¥ HCMONB30BaTh (DYHKIMOHAIBHBIE TOHATHA U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHMS), ONPEACNITh 3HAUYeHHE QYHKIUA TIO 3HAYCHUIO
apryMeHTa, OINpeIeTsTh CBOMCTBA (DYHKIIUH MO €€ rpaduKy.

Ctpoutb rpaduku memeHTapHbIX QyHKIMI Buga:y = K/X, y = X2,y = x3,y = |X|,
y = VX, ONHCHIBATb CBOHCTBA YNCIOBO#H (BDYHKIH 110 & rpaduKy.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne
n/n

HaumeHoBaHue pa3ieiioB
U TeM NMPOorpamMmmbIl

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoThbI

IpakTuyeckue
padoThbI

JJIeKTPOHHbIE
(uudposrbie)
o0pa3oBaTe/IbHbI
e pecypchbl

Monayab paboyeid
IIporpamMmmsl BocnuTanust
"IlIkonbHBIA ypPOK"

Yucna ¥ BRIYUCICHUS.
PanmonansHbIe yncna

25

bu6mmoreka [IOK
https://m.edsoo.ru/7
f415b90

Anrebpanueckue
BBIpKEHUS

27

bu6mmorexa [IOK
https://m.edsoo.ru/7
f415b90

JleHp 3HaHUM.

Bcepocculicknii OTKpBITBII YPOK
«OBX» (Ypok moArOTOBKH
JleTed K JEeHCTBUSAM B YCIOBUAX
paznuunoro poja UC).

Henb ['ocynapcrBeHHoro ara
u repba PecriyOmmku Kppim.
Bcepoccuiickuii ypok
0e30macHOCTH 00y4aIOINUXCs B
cetu HTEpHET.
Bcepoccniicknit «Ypoxk

Hudps».

IIIxosbHBIE TYpPBI
Bceepoccuiickoit ommmnuaasl
IIKOJTbHUKOB.
Bcepoccuiickuit ypok
«IKOJIOTHUS U
SHEpProcOepeKECHUE.

MyHununaneHeIi TYp
Bceepoccuiickoit otmmnuasl
IIKOJIbHUKOB.
Mex1yHapOoHbIN JEHb
npoTuB (harm3mMa, pacuzMa u
AHTHCEMUTH3MA.
BcemupHsblii 1eHb
nH(pOpMaLINH.

15
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YPaBHCHI/IH 1 HCPABCHCTBA

20

bu6mmoreka [JOK
https://m.edsoo.ru/7
f415b90

Bcemupsslii 1eHb 60pb0BI CO
CII1dom.

Ypoxk nmamsiTu, NOCBSAIEHHBIN
Huto neussectuoro Coijara.
Jenb napopmatukm.

Ypok myxecTsa,
nocBsEHHbIN [{H10 ['epoeB
OreuecTna.

«Ypok Poccuny,
MOCBAIICHHBIN J[HIO
KoHcTUTyuu Poccuiickoi
denepanuu.

VYyactue Bo Beepoccuiickux
JIMCTAHIIMOHHBIX KOHKYpCax U
OJTUMITHA/IAX.

Bcepoccuiickuii neHb
3arOBETHUKOB U
HaIIMOHAJIBHBIX MapKOB.

Hens Pecy6mnuxu Kpbim.
VYpoku, nocesinieHHsie [JHi0
IMOJIHOT'O OCBOOOKIEHUS
JlenuHrpasa ot ¢GamucTcKoi
omoxazsl (1944).

JleHb maMsTH XepTB
XOJIOKOCTA. JIeHb pOCCUICKON
HayKH.

Ypoku My>KEeCTBa U CIIaBbI
«BowuHckas cnaBa Poccumny,
MOCBAIICHHBIE J[HIO TaMsATH O
pOCCHsIHAX, UCTIOTHSBILIUX
CITY»XeOHBIN JTOJNT 32
npeaenamu OTeuecTna.

Jlenp 3amuTHIKA OTEYeCTBA.

16
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Koopaunats! u rpaduxmy.
OyHKIMU

24

bu6mmoreka [IOK
https://m.edsoo.ru/7
f415b90

Bceepoccuiickuii OTKpbITBIN
ypok «OBX», mpuypoueHHbIN
K MPa3HOBAHUIO
BcemupHoro nus
rpaxaaHCcKoi 000POHBI.
Henena maremaruxu.
Mex1yHapOoaHbIN KEHCKUH
JIEHb.

Jlenp OOIIEKPBIMCKOTO
pedepenayma 2014 rona.
Henb Boccoennnenus: Kpeima
¢ Poccuen.

BcemupHblii eHb 3emit.
Bcepoccuiickuil «Ypok
Hudpe».

YPOK 310pOBb,
MOCBALIEHHBIN BecemupHomy
Juto 310poBb4L.

[ens Hauana Kpbemvckoii
HaCTynaTeJbHOW oneparuu
1944 rona no ocBOOOKACHUIO
Kpbima oT dammctckux
3aXBaTUYUKOB.

Henbp Konctutynmmn
Pecny6nuku Kpbim.
I"arapunckuit ypok «Kocmoc
1 Mb1». JleHb KOCMOHAaBTHKH.
JleeHb 0CBOOOXKICHUS
Cumdeporons oT HeMEeIKo-
(hammMCcTCKUX 3aXBATYUKOB.
MexayHapoaHbIl JEHB
MaMATHUKOB U UCTOPUUECKHUX
MECT.

Bceepoccuiickuil OTKpBITBII

17
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bubmuorexa [JOK

ypok «OBX» B [Ienb
[I0’KapHOM OXPaHBI.
Enunsiii ypok 6e3omacHocTH

KU3HCACATCIIBHOCTH.

Mex1yHapOoJHbIN JEHb
O0pHOKI 32 TpaBa UHBAIHIOB.
Jlens IToOGenpl coBeTCKOrO
Hapoza B Benukoii
OteuyecTBeHHOM BoliHe 1941-

5 [ToBTOpenue u 06o0IIEHNE 6 1 https://m.edsoo.ru/7
1945 ronos.
f415b90 .
Me:x1yHapOIHBIi 1eHb
CEMBbH.
JleHb mamsTH KepTB
nenopraunu u3 Kpsima.
OBIIEE KOJIMYECTBO YACOB 102 7 0
I10 ITPOT'PAMME
TEMATHUYECKOE IINTAHUPOBAHUE
8 KIIACC
KosmnuecTBo yacoB DJIeKTPOHHbIE Mopyab paGoueit
Ne HanmenoBanue pa3aesioB u (uudgpossbIe) IIporpammsl
Kontpoabnbie | IIpakTnyeckue
n/m | TeM NporpaMMbl Bcero o0pa3oBaTe/bHbIE BOCIIUTAHUS
padoThI padoThI " .
pecypcbl HIkoabHBIH
ypOK"
JleHb 3HaHMIA.
Bceepocculickuii
Uucna 1 BBIYUCIICHUS. bu6muoreka [JOK OTKPBITBIH ypOK
1 15 1 " HH reka L] «OBX» (ypok
KBanpaTHble KopHH https://m.edsoo.ru/7f417af8 .
MOJIFOTOBKU JIETeH K
JICUCTBUSM B
YCIIOBUSIX Pa3IM4YHOTO

18
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Yucna v BeraucieHus. CreneHn

bubnunoreka LIOK

7
C LIEJIBIM ITOKa3aTesIeM https://m.edsoo.ru/7f417af8
AnreOpanyecKkue BoIpaKCHUS. 5 bubnnorexa [JOK
KBagparusliii TpéxuneH https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. 15 bubmmnoreka [HOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
YpaBHEHUS 1 HEPABEHCTBA. 15 bubnuotexa [JOK

KBagparHble ypaBHEHUs

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

pomxa YC).

[enb
['ocynapcTBEeHHOTO
¢ara u repba
Pecry6imuku Kpbim.
Bceepocculickuii ypok
0e301acHOCTH
00y4JarOIIUXCs B CETH
HNurtepHer.

Bceepoccutickuii
«Ypok Ludppem.
[IkonbHBIE TYPHI
Bcepoccuiickoit
OJIUMITUABI
IIKOJIbHUKOB.

Bcepoccuiickuil ypok
«IKOJIOTHUS U
SHEProcOepeKECHUEH.

MyHUIANIATBHBIA TYP
Bceepoccuiickoit
OJINMITHA/TBI
IIKOJIbHUKOB.
MexnyHapOoaHbIN
JIEHb MIPOTHUB
¢dammsma, pacusma u
AHTUCEMHUTU3MA.
BcemupHsblii 1eHb
uHpopmaruu.
BcemupHsblii 1eHb
60pr0BI co CITH Tom.
Ypok namsru,
MOCBAMEHHBIN J{HIO
HEU3BECTHOTO

19
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YpaBHEHHUsI U HEPABEHCTBA.
Cucremsl ypaBHEHUI

13

but6mmorekxa [IOK
https://m.edsoo.ru/7f417af8

Connara.

Jlenb uHpOPMATUKH.
VYpok mykecTBa,
MOCBAIEHHBIN [{HIO
I'epoeB OteuecTna.
«Ypok Poccuny,
MOCBAIICHHBIN JHIO
KOHCTUTYLIUHU
Poccuiickoii
®denepauuu.
VYuyacrtue Bo
Bceepoccuiickux
JMCTAaHLIMOHHBIX
KOHKYypCax H
OJINMIHUAAAX.

Jens PecriyOnuku
Kpbim.

Ypoku, NOCBSAILIECHHBIE
JIHIO MOJIHOTO
OCBOOOXKICHUS
Jlenunrpana ot
dammcTckoi 06J10KaIbI
(1944).

JleHpb mamMaATH )XepTB
XOJIOKOCTA.

JleHnp poccuiickou
HayKH.

Ypoku MyxecTBa U
cnaBel «BonHcKas
ciaBa Poccuny,
MocBsIIeHHBIC J{HIO
NaMATH O POCCUAHAX,
HCTIOJTHSIBIITUX
CIyeOHBIH JTONT 3a

20
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npeaeiaMu
OrtcuecTBa.
JleHb 3alIUTHHKA
OrtcuecTBa.

YpaBHEHHUsI U HEPABEHCTBA.
HepasencrBa

12

bubnuoreka [IOK
https://m.edsoo.ru/7f417af8

CDYHKI_[I/II/I. OCHOBHbBIC TTOHATHS

but6mmorexa [IOK
https://m.edsoo.ru/7f417af8

Bceepocculickuii
OTKPBITBIN YpOK
«OBX»,
MIPUYPOUCHHBIN K
Mpa3IHOBAHUIO
BcemupHoro gust
rpaXk 1aHCKOM
00OPOHBI.

Henens maTemaTuku.
MexnyHapoaHblid
JKEHCKHUU JICHb.
JleHb
OOIIEKPBIMCKOTO
pedepennyma 2014
rojaa.

JleHb BOCCOEIMHEHUS
Kpsima ¢ Poccueit.
BcemupHsblii 1eHb
3emun.
Bceepocculickuii
«Ypok Lludpsi».
YpoK 310pOBb4,
MOCBAIIEHHBIN
Bcemupnomy IHto
3/10pOBBAI.

Jlenp Havaia
KpsiMckoit
HACTynaTeJIbHOU
onepauuu 1944 roga

21
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10 OCBOOOXIIEHUIO
Kpsima ot
GbanmmcTcKux
3aXBaTYHKOB.

Henp Koncruryunn
Pecniy6iinku Kpbim.

Oyukimu. Ynucnosbie PyHKIMH

bubnuoreka [{OK
https://m.edsoo.ru/7f417af8

lNarapunckuit ypok
«Kocmoc u Mb».
JleHb KOCMOHaBTHUKH.
Jenb ocBOOOXKI€HUS
Cumdepomos ot
HEMELIKO-
dammcTcKux
3aXBaTYUKOB.
MexnyHapoaHbIi
JI€Hb TaMATHUKOB U
UCTOPUYECKHUX MECT.
Bceepoccutickuii
OTKPBITBIN YPOK
«OBX» B JleHb
MIO’KAPHOM OXpaHBI.
Enuneiii ypox
0€30MacHOCTH
KU3HEJECATEIIBHOCTH.

10

[ToBTrOopenue u o6o0IIEHNE

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

MexnyHapOoaHbIN
JieHb O0pbOBI 32 paBa
WHBAJIUO0B.

Jens [ToOempr
COBETCKOI'0 Hapoja B
Benukoii
OTteuecTBEHHOU
Boitne 1941-1945
rOJIOB.
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OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102

MexayHapoaHbIH
JIEHb CEMbH.

JleHb maMATH KEpTB
JeNOopTalNU U3
Kpbima.
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KIIACC
Kon IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NpoBEPsIeMOro 00pa3oBaTeIbHOM NPOIrPaMMbl OCHOBHOI'O 00111€Tr0
pe3yjabTarta o0pa3oBaHus
1 Yucna u BIYMCICHUS
11 Beimmonnate,  coueras  YCTHbIE W INUCHbMEHHBIE  NPHUEMBI,
' apupMeTHyecKre JeMCTBUS C pallMOHAJIbHBIMHU YUCIAMU
HaxonuTe  3HaueHWs  YHMCIOBBIX  BBIP@KEHUH,  IPUMEHSATH
1.2 pa3zHooOpa3HbIe CIIOCOObI U MPUEMBI BHIYUCICHUS 3HAUEHUH APOOHBIX
BBIp)XEHUI, coJiepKalux OObIKHOBEHHbBIE U JIECITUYHbIE IpOoOU
Ilepexogute oOT oOnxHOW (oOpMBI 3amuUcH  4ucen K  JApPYyrou
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYI, B YAaCTHOCTH, B OECKOHEUHYIO
JECATUIHYIO IPOOb)
1.4 CpaBHUBaTh U YIOPSAI0YMBATh PALIMOHAJIbHBIE YUCIIA
1.5 OxkpyriaTh uncia
BEBINMONHATE TPUKUAIKY W OLEHKY pe3yJbTaTa BBIYMCICHHUN, OLECHKY
1.6 3HaYeHUH YUCIIOBBIX BBIPAXKEHUHA. BpIMomHATh JeiicTBUA O
CTETICHSIMH C HaTypaJbHBIMH MTOKA3aTeISIMH
17 [IpuMeHATh NpPU3HAKU JI@IUMOCTH, pAa3JIO)KEHHE Ha MHOXHUTEIH
HATYPaJIbHBIX YHCEI
Pemrate  mpakTHKO-OPHEHTHPOBAHHBIE  3aJadd, CBS3aHHBIE C
OTHOILICHUEM BEJINYMH, IPONOPLHUOHATIBHOCTHIO BEJIMYMH,
1.8 MPOIEHTaMH, HMHTEPIPETHPOBATh pPE3yJIbTAThl PEHICHUS 3a1ad C
yu€TOM OTpaHHWYEHHUH, CBA3aHHBIX CO CBOMCTBaMHU paccMaTpUBAEMBbIX
00BEKTOB
2 Anrebpanyeckue BEIpaKEeHHUs
21 Hcnonp3oBare  anreOpanyeckyrd TEPMHHOJOTHIO M CHMBOJIUKY,
IPUMEHSATH €€ B POLIeccCe OCBOEHMsI yUeOHOT0 MaTepuaa
29 HaxonuTe 3HaueHuss OyKBEHHBIX BBIPDOKEHMH TIpH  3a/laHHBIX
3HAYCHUSX ITEPEMEHHBIX
23 BbImonHATE mpeoOpazoBaHMs IIEJIOTO  BBIPAKEHHS B MHOTOYJICH
MIPUBEJICHHEM TIOJJ00HBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BEINONHATE YMHOKEHHE OJHOWICHA HA MHOTOWIEH M MHOTOWICHA Ha
2.4 MHOTOYJIEH, TNPUMEHATh (GOpMyJbl KBajpaTa CyMMBbl M KBajpaTta
pasHocTu
OcCymIecTBIATh Pa3IoKEHNE MHOTOWICHOB HA MHOXHUTEIH C TIOMOIIBIO
2.5 BBIHECEHHSI 32 CKOOKHM OOIIEr0 MHOXXMTEIS, TPYHITMPOBKH CJIaraeMbIX,
npuUMeHeHHsT HOPMYIT COKPAIEHHOTO YMHOXKCHHS
26 [TpumeHsTh TPEoOpa3oOBaHUS MHOTOUWICHOB ISl PEIICHHS Pa3THIHBIX
3aJa4 U3 MaTeMaTHKH, CMEKHBIX NPEIMETOB, U3 pealIbHOM MPAKTUKU

24



27 Hcnons3oBatk CBOMCTBA CTENEHEH C HATYPAJIbHBIMU I10KA3aTENIIMU
11 IpeoOpa30BaHusl BBIPAKEHUN
3 YpaBHEHHUs U HEPABEHCTBA
Pemate nMHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IPUMEHSA
3.1 IIpaBWJIa NIEPEX0/a OT UCXOAHOIO YPABHEHHS K PABHOCUIBHOMY €MY.
[IpoBepsTh, SIBISIETCA JIU YUCIIO KOPHEM YpaBHEHUS
39 [IpumensTe rpaduueckue METOABl IPH  PEHICHUH  JTHMHEHHBIX
YPAaBHEHHUH U UX CUCTEM
33 ITonGupats npumepsl nap 4ucen, SBISIOLIMXCS PELIeHUEM JTMHEHHOTo
YpaBHEHUS C IBYMsl IEPEMEHHBIMU
CTpouTth B KOOPAWHATHOH MJIOCKOCTU TpadyK JMHEHHOTO YpaBHEHHUS C
3.4 IBYMsl N€PEMEHHBIMH; IOJb3YSICh Ipa(UKOM, HNPUBOAUTH HPUMEPHI
pellieHus ypaBHEHUs
35 Pemate cucremsl 1ByX JIMHEMHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU,
B TOM 4HCIIE TpapUUecKu
CocTaBiATh U peliaTh JMHEWHOE YPAaBHEHHE WU CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH 110 YCIIOBUIO 3a/1a4l, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y OJY4YCHHBIN pe3yabTaT
4 Koopaunats! u rpadpuku. @yHkumuu
N300paxaTh Ha KOOPIAMHATHOW TPSMOW TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOpJIMHATaM, JIy4d, OTPE3KH, WHTEPBaJIbl, 3aIMCBIBATH
YHCJIOBBIE IPOMEKYTKH Ha alNreOpandeckoM si3bIKe
4.2 OTmeuaTh B KOOPJIMHATHOW IJIOCKOCTH TOYKHU 110 3aJaHHBIM
KOOpJAUHAaTaM
4.3 Crpoutsb rpaduku nuHeHHbIX ¢yHkuui. CTpouTh rpaduk GyHKIMH Y
= [x]
OnuceiBaTh C MOMOUIbIO (PYHKIIMM H3BECTHBIE 3aBHCHUMOCTH MEXIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BPEMsI, PAcCCTOSHHE, LEHY, KOJIMYECTBO,
CTOMMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa
ITonumaTts rpaduyeckuif crmoco0® MpeACTaBICHHs W aHalIM3a
4.6 nH(poOpMallUY, U3BJIEKAaTh M MHTEPHPETUPOBATH HUHPOPMAILUIO U3
rpaMKOB peabHBIX MPOLECCOB M 3aBUCUMOCTEMN
8 KJIACC
Kon IIpoBepsiemble mpeAMEeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepPsieMOro o0pa3oBaTeIbHON NPOrpPaMMbl OCHOBHOI'O 00111€r0
pe3yJbTara oOpa3oBaHus
1 Yucna v BBIYMCIECHUS
Hcnonp30BaTh  HayaJbHBIE  NPEICTABIEHHUS O  MHOXKECTBE
11 NEHCTBUTENBHBIX  YHUCEN Il  CPaBHEHMS, OKpYIJCHHS U
BBIUMCJICHUM, H300paXkaTh JEHCTBUTENbHBIE YHCIa TOYKAMH Ha
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KOOPJHMHATHOU IIPSMOM

1.2

13

2.1

2.2

2.3

2.4

[IpuMmeHsITh TOHATHE apUPMETHUECKOTO KBAJAPATHOIO KOPHS,
HaxOJIUTh KBaJpaTHbIC KOPHH, HCIIOJIB3Ys IMPH HEOOXOAMMOCTH
KaJIbKYJIATOD, BBIIOJIHATE npeoOpa3oBaHUs BBIPAKECHUH,
coepKallMX KBaIpaTHbIE KOPHH, UCIIOJIb3YS CBOMCTBA KOPHEH
Hcnonp30BaTh 3amucy OOJBIIMX M MAaJbIX YHCEI C IOMOIIBIO
JIECATUYHBIX Opo0el u cTeneHeit uncna 10

Anrebpanyeckue BhIpaXKeHUs

[IpuMeHsATh MOHATHE CTENEHU C IEIbIM MOKA3aTEeIEM, BBINOJIHATh
npeoOpa3oBaHMsl BBIPAXKEHUN, COJEPKAIIMX CTENEHU C IEIbIM
roka3areJieM

BBITTOTHATE  TOXKAECTBEHHBIE TIPEOOPa30BaHUS PAIMOHAIBHBIX
BBIPAKEHHUII HA OCHOBE MPABWJI JCUCTBUM HAaJ MHOTOWIEHAMH H
anreOpanvdecKuMHu JIPoOsSIMH

PacknanpiBaTh KBaJpaTHBIM TPEXUIIECH HA MHOKUTEIIN

[IpumensTp  mpeoOpa3oBaHWsT ~ BBIPAKEHUH Ui PEUICHUS

pPa3IMUHbIX 3aga4d HW3 MATCMATUKH, CMCKHBLIX IIPCIMCTOB, M3

peanbHON MPAKTUKU

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemate sMHENHBIC, KBaJpaTHbBICE YPAaBHEHHsS U PalHOHAIbHBIC
YPaBHEHUs, CBOIAIIMECS K HUM, CHUCTEMbI [BYX YpPaBHEHUH C

JABYMs IICPEMCHHBIMU

3.2

3.3

IIpoBOINUTE TPOCTEHINNE HCCICAOBAaHUS YPAaBHEHHM M CHCTEM
yYpaBHEHMH, B TOM 4YHCIE€ C MPUMEHEHHEM TIpaduyecKux
npeJacTaBieHU (ycTaHaBIMBaTh, HMMEET JIM YypPaBHEHUE WIIHU

CHUCTEMA ypaBHeHI/Iﬁ peumeHus, €CJin UMECT, TO CKOJIBKO, U npoqee)

[Tepexoaute OT croBecHOW (OPMYJIMPOBKM 3agaud K €€
areOpanyecKoi MOJENU C TTOMOIIBIO COCTABJICHUS! YPAaBHEHUS WIN
CUCTEMBl ypaBHEHMH, WHTEPIPETUPOBATh B COOTBETCTBHUHM C

KOHTEKCTOM 3a]1a4¥ MOJTYyYECHHBIN pe3yIbTaT

3.4

IIpuMeHATH CBOWCTBA YHUCJIOBBIX HEPABEHCTB I CpPaBHEHWS,
OLICHKH, PEIIaTh JUHEHHbIE HEPABEHCTBA C OJHOW NEPEMEHHON H
UX CHCTEMBI, JaBaTh TpaUUecKyl0 HWUIIOCTPAIMI0 MHOXECTBa

pEelIEHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB
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OyHKIMU

4.1

4.2

[ToHnMaTh M MCHONB30BaTh (YHKIMOHAIBHBIC MOHATUS U S3BIK
(TEpMHUHBI, CUMBOJIMYECKUE O0O3HAUYCHMS), ONPEICIATh 3HAYCHUE
(GYHKIMM 1O 3HAUYEHUIO apryMeHTa, ONpeeNsiTh CBOWCTBA
byHnkumn 1o e€ rpaduxy

CrtpouTtsb rpaduku 371eMeHTapHbIX GYHKIUN BUA:

y=k/X, y =x2, y = X3, y = |X|, OIHUCBIBaTh CBOWCTBA YHCJIOBOM
byHkumn 1o e€ rpaduxky

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kona IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE W JIECSATUYHBIE, TIEPEXO] OT OJHOU (POPMBI 3amucH
11 npoGeit k apyroi. IloHsATHe palMOHAIBLHOIO 4YMCNIA, 3alUCh, CPABHEHUE,
YIIOPSIIOYMBAHHUE PALlMOHAIBHBIX YHCEI
1.2 Apudmernueckue necTBUS C pallMOHATBHBIME YHciIaMu. Pemenne 3anaq u3
peanbHON MPAaKTUKU HA YaCTH, HA IpOOH
13 CreneHp C HaTypaJbHBIM IIOKa3aTelIeM: OIpeAeNieHue, MpeoOpa3oBaHue
BBIpQ)XEHUI Ha OCHOBE ONpPEIEICHNUs, 3aMCh OOIBIINX YHCEl
1.4 IIporeHTsI, 3anUCh MPOLIEHTOB B BHUJIE APOOH U APOOH B BUJIE MPOLEHTOB. Tpu
OCHOBHBI€ 33/1a4M Ha IIPOLICHTHI, PEIICHUE 33/1a4 U3 PeajJIbHON MPAKTUKH
15 [IpuMeHeHHEe TNpPHU3HAKOB  JEIMMOCTH, Ppa3JIOKEHUE HAa  MHOXKHUTEIH
HaTypaJIbHbIX YUCEI
16 PeanbHble  3aBUCMMOCTM, B TOM 4ucilIe TpsMas U oOpaTHas
IPONOPLUMOHAIBHOCTH
2 Anrebpanyeckue BbIpaXXEHUS
21 IIepeMeHHBIE, YUCIIOBOE 3HAUYECHUE BBIPAXKEHUS C IMIEPEMEHHOMU. JlonmycTuMmble
3HA4YEHMsI IEPEMEHHBIX
29 [IpencraBieHre 3aBUCHUMOCTH MeEXAy BEJIMYMHAMH B BUAE (OPMYIIHL.
Brruucnenus no ¢popmynam
213 IIpeoOpa3oBanne  OyKBEHHBIX  BBIPQKEHUH, TOXKIECTBEHHO  pAaBHbIC
BBIPAKECHMS
2.4 CBoliCcTBa CTENEHU C HATYPaAJIbHBIM ITOKA3aTEIEM
25 OpHowieHbl 1 MHOrowieHsl. CteneHb MHorounaeHa. CiokeHue, BBIUNTAHUE,
YMHOX€HUE MHOTOYJICHOB
26 @opMyIIbI COKPAIEHHOIO YMHOKEHHUS: KBAPAT CYMMBI U KBaJpaT Pa3HOCTH.
®opMya pa3HOCTH KBagpaToB. Pa3nokeHne MHOIOWIEHOB HA MHOXKUTEIN
3

YpaBHeHust
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31 VYpaBHeHHe, KOpPEHb ypaBHEHHs, MpaBuUja MpeoOpa3oBaHUs YpaBHEHHUS,
PaBHOCHJIBHOCTb YPaBHEHUN
3.2 JIuHeiHOe ypaBHEHME C OJHOM IEPEMEHHOM, YHWCIO KOPHEN JIMHEHMHOTO
YPAaBHEHHs], PELLICHUE JIMHEHHBIX YPAaBHECHUN
33 CocraBiieHHEe ypaBHEHUH 110 YCJIOBHIO 3aJa4u. PelleHne TeKCTOBBIX 3ajad ¢
IIOMOILBIKO YPaBHEHUN
3.4 JIuHeltHOE ypaBHEHUE C ABYMs IIEPEMEHHBIMU U €ro rpaduk
Cucrema [ByX JIMHEMHBIX YpaBHEHHH C JByMsl II€peMEHHbIMU. Perienue
3.5 CHCTEM YypaBHEHHUH crocoOOM MoacTaHOBKH. [Ipumeps! peleHust TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUMU
4 Koopaunats! u rpadpuku. OyHKimn
4.1 Koopaunara Toukn Ha mpsmMon
4.9 YucnoBsle TPOMEXYTKH. PaccTossHMEe MeXy IBYMs TOUYKAMHU KOOpAUHATHON
IpsAMOI
43 [IpsimoyronpHas cucrema koopauHat, ocu OX m Oy. AGcmucca u opauHaTa
TOYKH Ha KOOPJMHATHOM INIOCKOCTH
4.4 [Tpumepsr rpadukoB, 3agaHHbIX (Gopmynamu. UteHne rpadukoB peaabHBIX
3aBUCUMOCTEMN
4.5 [onsarue Gpynkuuu. ['paduk ¢pynkunu. CroricTBa GyHKIHIA
4.6 JIuneiinas pynkus, e€ rpaduk. I'padux GyHkmmm y = ||
4.7 I'papuueckoe peuieHne JUHEWHBIX YPAaBHEHUM U CHUCTEM JIMHEHHBIX
YpaBHEHUU
8 KNIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna 1 BBIYUCIEHUS
11 KBagpatHbiii kopeHb u3 uucia. IloHsTHe 00 HMppalMOHAIBHOM YHCIIE.
JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apu(MeTUYECKUX KBaJPATHBIX KOPHEM M UX NpPHUMEHEHHUE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUN u BBIUNCIICHUSIM.
JlelicTBUTENbHBIC YKCIIA
13 Crenenp ¢ menelM nokasareneM M e€ cBoicTBa. CTaHmapTHas 3amuch
qucia
2 AnrebpanyuecKue BbIPAKCHHS
21 KBagpatelii TpEéXuwieH, pa3iloKeHHE KBaJpaTHOrO TpEXUYIEHAa Ha

MHOXHUTCIIN
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2.2

Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO airedpandeckoi qpodu

2.3 Crnosxenue, BBIMUTaHUE, YMHOKCHHE, JICTICHUE aNTreOpandecKux Ipooeit
2.4 PanmionansHbIe BRIpaKEHUS U UX TIPEOOpa30BaHUC
3 VYpaBHEeHUs U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢opmyia KOpHEHl KBaJpaTHOIO YpaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHUH, CBOIAIINUXCA K JUHEUHBIM U KBaJAPATHBIM
3.3 [Ipocreiimme ApoOHO-paLMOHATBHbIE YPAaBHEHHS
I'paduueckas WHTEpHIpeTalusi ypaBHEHUH C JABYMsl INEPEMEHHBIMH H
3.4 CUCTeM JIMHEWHBIX YypaBHEHUN ¢ JAByMsa TnepeMeHHbIMH. [Ipumepsr
peIIeHHs CUCTEM HEeJIMHEHHBIX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 3a1a4 anredpandeckum crnocooom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCcTBO ¢ 0/IHOM TTepeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuHeiHbIe HEPaBEHCTBA C OAHOM EPEMEHHOM
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUA
A1 [Tonsitue Qynkuuu. OO6nacTe OMNpENeNeHUss W MHOKECTBO 3HAYEHMMH
' ¢ynkuuu. CrnocoOsl 3ajaHus QYyHKIUN
4.2 I'padux pynkuuu. UreHre cBOMCTB GYHKINU 1O €€ rpapuKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOLUIMX pPeabHbIE MPOLECCH
44 @DyHKIUY, ONUCHIBAIOLINE NPSAMYI0 U OOpaTHYIO NPONOPLUOHATbHbIE
' 3aBUCUMOCTH, X TpaQuKu
4.5 Oyukmu y =x2, y = X?
4.6 Oyukiun y = [1X, Y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUN
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