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I[HosicHuTEIbHAS 3aIIMCKA
Pabouast mporpamMma mo ydeOHOMY mpeameTy «AnreOpa» Ha ypOBEHb OCHOBHOTO
obOmiero o6Opa3oBaHus [JIs1  oOydaromuxcs 7/—9-Xx KiaccoB pa3paboTraHa B
COOTBETCTBHUH C TPEOOBAHUSIMU:

o ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3 (pen. ot 28.02.2025) «O06
obOpazoBanuu B Poccutickoit deneparumy;

o npukaza Munnpocsemenus Poccuum ot 31.05.2021 Ne 287 (pem. ot
22.01.2024) «O6 yTBepxkaeHUH (deaepaIbHOTO0 TOCYIapCTBEHHOIO
00pa30BaTENBHOTO CTaHAAPTa OCHOBHOTO O0OIIEro 00pa30oBaHUD;

« npuka3a Munnpocsemenus Poccuiickon ®enepanyu ot 18.05.2023 Ne370
(pen. ot 19.03.2024) «O6 yTtBepxkneHnn heaeparbHON 00pa3oBaTEIHLHOM
IPOTrpPaMMBbI OCHOBHOTO OOIIET0 00pa30BaHUS

« mpuka3za MunmnpocsemieHus ot 22.03.2021 Ne 115 (pex. ot 04.03.2025) «O6
yTBepxkaeHuu [lopsiika opraHu3aiiiy U OCyIIECTBICHUST 00pa30BaTEeIbHOM
JESATEILHOCTH 0 OCHOBHBIM 00III€00pa30BaTENbHBIM IpPOrpaMMaM —
o0pa3oBaTeIbHBIM ITPOrpaMMaM HavyaJIbHOTO 00IIIET0, OCHOBHOI'O OOIIETo U
CpeaHero o01ero 0opa3oBaHusY;

o CII 2.43648-20 «CaHuUTapHO-3MIUIEMHUOJIOTHUYECKHE TpeOOBaHUS K
OpraHu3alysIM BOCITUTaHUSI U O0yUYEHUS, OTJbIXA U 03/I0POBIICHUS JI€TEH U
MOJIOJIEKW», YTBEPKICHHBIX IMOCTAHOBJIICHHUEM TJIAaBHOIO CAHUTAPHOIO
Bpaya oT 28.09.2020 Ne 28 (pen. ot 30.08.2024);

o CanlluH 1.2.3685-21 «I'urneHndyeckue HOPMATHUBBI W TPEOOBAHHS K
obecrnieueHuto Oe3omacHOCTH U (Wiau) O€3BpEIHOCTH JUIsl  4YesloBEKa
(bakTOpoB cpeabl OOUTAHUS», YTBEPKJICHHBIX MOCTAHOBJIECHUEM TJIABHOIO
canutapHoro Bpauda oT 28.01.2021 Ne 2 (pen. ot 16.12.2024);

e OCHOBHOW oOpazoBaTenbHOM Mporpammbl OO0 mikossl “/pyx06a», B TOM
YHUCJIe ¢ y4eTOM paboyeil mporpaMMbl BOCIIUTAHUS;

o KOHIICTIIMM Pa3BUTHUS MaTeMaTHYECKOro oOpa3oBaHuMs B Poccuiickoii
denepanuun

Anre0pa sBISETCS OJJHUM U3 OTIOPHBIX KYPCOB OCHOBHOTO OOIIIEro 00pa3oBaHMS:
OHa 00€ecIeunBaeT U3yYeHUE APYTUX AUCIUILIMH KaK €CTECTBEHHO-HAYYHOTO, TaK
U TYMaHUTaApHOTO IIMKJIOB, €€ OCBOEHHE HEOOXOJUMO IS MPOJOKCHHUS
oOpa3oBaHUsI M B MOBCEIHEBHOW >XU3HU. Pa3BuTHE y 00Yy4aromUXCsi HayYHBIX
MPEACTABICHUM O MPOUCXOXKJICHUU U CYIIHOCTU anreOpandeckux abCTpakiiuii,
croco0e OTpakeHHsI MATeMAaTHYECKOW HAyKOU SBJICHHUI U MPOLECCOB B MPUPOJIE U
o0111eCcTBE, POIU

MaTeMaTUYeCKOro MOJCIMPOBAHUS B HAyYHOM TIO3HAHUU U B TMPAKTUKE
crocoOCTBYET (hOPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS U KAYECTB MBIILICHHUSI,
HEOOXOJIMMBIX JIJIs aJalTallii B COBpeMeHHOM IndpoBoM ob1miecTBe. M3yueHue
anreOpbsl oOeclieurBaeT pa3BUTHE YMEHHS HaAOI0JaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHYHOCTH  MBINUICHUS,  CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JIEUCTBUS M BBIBOBI, (POPMYITHPOBATH
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yrBepxaeHus. OcBoeHHE Kypca aiaredpbl 00ecrednBaeT pa3BUTHE JOTHUYECKOTO
MBIIJICHUS OOYYalOlUXCSi: OHM HCHOJB3YIOT JIEyKTUBHbIE U WHIYKTHUBHBIC
paccyxzieHus, o000IleHHe Y KOHKPETU3alnio, adCTparupoBaHWE W aHAJIOTHUIO.
OOyuenue anredbpe mnpennonaraeT 3HAYUTENbHBIA OOBEM CAMOCTOSTEIHLHOM
NEATEIbHOCTH O00yYarouuxcsi, MO3TOMY CaMOCTOSITEIBHOE pEIIeHHE 3ajiay
SBJIIETCS peau3aluen e TeIbHOCTHOTO MPUHIIUIIA 00yYEeHUSI.

B cTpyktype mporpammbl yueOHOro Kypca «Auredpa» i OCHOBHOIO OOIIEro

0o0pa3oBaHMsI OCHOBHOE MECTO 3aHHUMAIOT COACPKATeIbHO-METOANYECKUE JIMHUU:
«Yucna W BBIYUCICHUA», «ANredpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas u3 3THX COJEp)KaTEIbHO-METOIUIECKUX
JVHUNA pa3BUBAECTCs Ha NPOTSHKEHUU TPEX JIET U3YUYEHHUS Kypca, B3aUMOAECUCTBYS €
IpYyTMMHM €ro JHHHMAMH. B Xoje wu3ydeHuss ydyeOHOro Kypca O0Oydaromumcs
IPUXOJUTCS JOTHYECKH PacCy AaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBsI3M ¢ 3TUM B IporpaMMy Y4eOHOro Kypca «Airedpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, MPEICTAaBICHHBIE BO BCEX OCHOBHBIX pasierax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOro Kypca «Auredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue uHUU «YUuclia U BBIYUCIECHUS» CIYKUT OCHOBOM Ui JaJbHEUIIETo
U3YyYEHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaAIOLIUXCS JIOTMYECKOTO
MBIIUICHUS, (OPMUPOBAHMIO YMEHHS TOJIB30BAThCS QITOPUTMAMH, a Takke
pUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOM JKHU3HH.
Pa3BuTHE MOHATHUSA O YUCIIE HA YPOBHE OCHOBHOTO OOLIEro 00pa3oBaHUs CBSI3aHO C
parroHaIbHBIMU U UPPAIIMOHATFHBIMU YHCIaMH, (POPMUPOBAHUEM TIPEICTABICHUIN
O JEHCTBUTENHLHOM 4YHCIIE. 3aBEpIICHUE OCBOEHHUS YMCIOBOW JIMHUU OTHECEHO K
cpeaHeMy o0IIeMy 00pa30BaHMIO.

ConepxaHue JOByX aireOpandyeckux JUHUN — «Anredpandyeckue BhIPAXECHUS» U
«YpaBHEHHSI U HEPABEHCTBA» — CIOCOOCTBYET (DOPMHUPOBAHUIO Yy OOYyHAIOLIUXCS
MaTEeMaTHYECKOTO amnmapara, HEOOXOAMMOTOo JJIsl pelieHHs 3ajad MaTeMaTHKH,
CMEXXHBIX TIPEIMETOB U MTPAKTUKO-OPUEHTUPOBAHHBIX 33a/a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHusl y4eOHbIM MaTepHall TPYNIUPYETCS BOKPYT PalMOHAIBHBIX
BbIpaXEHUI. Anredpa JAEMOHCTpUPYET 3HAUEHHE MaTEMaTHKH KakK S3bIKa JJIs
NOCTPOCHUS MaTeMaTHYEeCKHX MOJENe, OMucaHus TMPOIECCOB U  SBJICHUMN
peasibHOTO Mupa. B 3amaun oOyuenus anredpe BXOIAT TakxkKe AalibHEHIIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO, B YaCTHOCTH, JIJIsl OCBOSHUS Kypca
uHPOpPMATUKHA, W  OBJAJICHWE HABBIKAMU JCIYKTUBHBIX  PaCCYXICHUU.



[IpeoOpa3zoBanrne CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaXKEHUS,

CIIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPUECTBY.

Copnepxanve (QyHKIIMOHAIBHO-TpapUuecKol JIMHUM HalEIEHO Ha TOJIyYeHHE

OOy4YaroIIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIeW MaTeMaTHYECKON MOJENH

JUIS OTIMCAHUS ¥ KCCIIEI0OBAaHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U

obmiecte. M3yuenue matepuasna cnocoOCTBYET Pa3BUTHIO Y 00YUAIOIINXCS YMEHUS

UCIIONIb30BaTh pa3jMuYHbIe BBIPA3UTEIBHBIC CPEACTBA S3bIKA MaTEMaTHKUA —

CIIOBECHBIC, CHUMBOJIMYECKUE, Tpaduueckue, BHOCUT BKJIaa B (opmupoBaHHe

MPEICTABICHUM O POJIM MaTEeMaTUKX B PA3BUTUH [IUBUIN3ALMU U KYJIbTYPHI.

CornacHo yueOHOMY IJ1aHy, B 7—9-X Kilaccax u3ydaercs yu4eOHbI Kypc «Anredopay,

KOTOpPBIM BKIJIIOYAET CIEAYIOIIME OCHOBHBIE pa3fenbl coaepxkaHus: «Yucna u

BEIYHCIICHUSY, «AITeOpandecKkre BBIPAKCHUS», «YPaBHEHUS W HEPaBEHCTBAY,

«DOYyHKIIUN.

Ha wusydenune yuebGHOro Kypca «Anredpa» otBoautcs 306 yacoB: B 7-M Kiacce

— 102 gaca (3 gaca B Hemeno), B 8-M knacce — 102 gaca (3 waca B Heenm0), B 9-M

kiacce — 102 yaca (3 yaca B Heze0).

Jns  peanuzanii  IPOrpaMMbl  UCTIOJNB3YIOTCA  YYCOHHKH, JOMYIICHHBIE K

WCIIOJIb30BAHUIO TPU pealn3allid HUMEIONIMX TOCYJapCTBEHHYIO AKKPETUTAIUIO

00pa30BaTEeNbHBIX MPOrPaMM HAYaJIbHOTO OOIIET0, OCHOBHOTO OOIIETO, CPETHETO

oOmiero oOpa3oBaHUs OpPraHU3AIUSIMHU, OCYIIECTBISIONIMMHU 00Pa30BATEIbHYIO

JeSITENIbHOCTB, MIpHKa3oM Munnpocsermenus ot 26.06.2025 Ne 495:

o Maremaruka. Anrebpa: 7-i1 kiacc: 6a30BbI ypoBeHb: yueOHUK; / MakapbrueB
I0.H., Munmioxk H.I'., HemxkoB K.M. u np.; mox pen. Temsakockoro C.A.
AximmonepHoe o6miectBo «M3marensctBo "lIpocBenienue'y;

o Maremaruka. Anrebpa: 8-i1 kiacc: 0a30BbIl ypoBeHb: yueOHUK; / Makapbriyes
I0.H.,, Munmox H.I'., HemkxoB KMW. um gp.; nmom pen. TensikoBckoro
C.A. AxkunonepHoe obmiectBo «M3narensctBo "I[IpocBemenue»;

o Marematuka. Anrebpa: 9-if kiacc: 0a30BbIil ypoBeHb: yueOHHK; / MakapbiueB
IO.H., Munmoxk H.I'., HemkoB KMW. u ap.; moa pea. TemaxkoBCKoOro
C.A. Axuunonepnoe o6miectBo «M3narensctBo "IIpocBemenue»;

DOnexkTpoHHBIE 00pa30BaTEIbHBIE PECYPCHI, MOMYIIEHHBIE K HCTOJIB30BAHUIO TPHU

peanu3aiuu 00pa30BaTEIbHBIMUA OPTaHU3AIUSAMUA HMMEIOIIUX TOCY/IapCTBEHHYIO

aKKpeIuTalrui 00pa3oBaTeNbHBIX MPOrPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO
oOmiero, cpeaHero oOmiero oOpa3oBaHUs MPUKA30M  MUHIPOCBEIICHUS

otT 23.07.2025 Ne 551:

D0P: "Anrebpa, 7 kinacc". OO0 «AKmacc»

DO0P: "Anrebpa, 8 xmacc". OO0 «SKmace»
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D0P: "Anrebpa, 9 kimacc". OO0 «AKmacey

Conep:xxanue yueOHOro npeamera

7-i Kkace

Yucaa v BBIYMCICHUA

Jpo6u 0ObIKHOBEHHBIE U JECATHYUHBIE, IEPEX0]] OT OHON (OpMBI 3amucu Apodei K
npyrou. IloHsTHE panMOHAIBHOIO YHWCIA, 3alMCh, CPABHEHHUE, YIOPAIOYMBAHUE
paloHanbHbIX uncen. Apudmernyeckue ASHCTBHUS € pallMOHATBHBIMU YUCIIAMHU.
Pemenue 3a1a4 U3 peaibHOM NIPaKTUKH HA YaCTH, Ha IPOOH.

CremneHb C HaTypaJbHBIM TIOKa3aTelieM: OIpeAesieHne, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpe/eNieHus, 3auch 00apmuX uncel. [IporenTsl, 3anuch
MIPOLIEHTOB B BUjE JIpoOU U JpoOU B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jlayu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IppuMeHeHNE TTPU3HAKOB JEJIMMOCTH, PA3JIOKEHHE HA MHOXKHUTEIN HATypaJbHBIX
quced.

PeanpHble 32aBUCUMOCTH, B TOM YKCIIE IpsiMasi ¥ oOpaTHasi IPOMOPLIMOHATIBHOCTH.
AJiredpanyeckue BbIpaKeHUS

IlepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKECHUA C IEpEeMEHHOU. JlomycTumslie
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
bopmynbl. Beraucnenus no ¢popmynam. [lpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
IIPOU3BEJEHUH, PAaBHUIIa PACKPBITHS CKOOOK U MPUBEIAEHUS TOJOOHBIX CIaraeMbIX.
CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

Opnowiensl W MHoOrousjeHbl. CteneHb MHorowieHa. CloO)eHHe, BbIYMTaHUE,
YMHO@XEHHUE MHOTOWICHOB. POPMYJIbI COKPAILIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pasHoctu. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHne MHOIO4JICHOB Ha
MHOKUTEJIN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUS, MpaBwiIa MNpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCHWJIBHOCTh YPABHEHUM.

JInHenHoe ypaBHEHUE C OJTHOW IMEPEMEHHOM, YUCIIO KOPHEU JINHENHOTO YPAaBHEHHS,
pelieHrne JTUHEUHBIX ypaBHEHU. COCTaBIE€HHE YPAaBHEHUU MO YCIOBHUIO 33/IayH.
Pemenre TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUH.

JluneiiHoe ypaBHEHHE C JABYMs NepeMeHHbIMU M ero rpaduk. Cucrema IBYX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3aa4 C TOMOIIbIO CUCTEM
YPaBHEHHUM.

DyHKIUU



Koopaunara Touku Ha npsiMoit. YncioBbIe NPOMEXKYTKHU. PaccTosinue mexny nByms
TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpsimoyroinbHast cucteMa koopauHat, oc Ox u Oy. Abciucca U opArMHATa TOUKH
Ha KOOPJAUHATHOM 10cKoCTH. [IpumMepsl rpadukos, 3a1anHbx Gopmynamu. Yrtenue
rpadukoB peanbHBIX 3aBUcUMOCTei. [lomsitue ¢ynkuuu. I'paduk QyHKIMM.
CpoiictBa pynkuuii. Jluneitnas ¢ynkuus, ee rpaduk. I'padux pynkuuu y = [x|.
['paduyeckoe pelieHue JIMHEHHBIX YPaBHEHUIN U CUCTEM JIMHEHHBIX YPaBHEHUI.
8-i ki1ace

Yuciaa v BBIYMCICHUA

KBaapatHsblil kopeHb u3 yncia. [lonstue o0 uppanroHaabHOM uncie. JlecssTuanbie
NPUOJIMKEHUST UPPALMOHATBHBIX yKcen. CBoMCTBa apu(PMETUYECKUX KBaJAPATHBIX
KOpHEH M HX TpPUMEHEHHE K TMPeoOpa3OBaHUIO YHCIOBBIX BBIPAXKEHUN U
BBIUMCJICHUAM. [[€eMCTBUTEIILHBIC YHUCIIA.

Crenens ¢ HenpIM OKa3aTeneM 1 ee ceorcTBa. CTaHIapTHAS 3alMCh YHUCIIA.
AJuiredOpanyecKue BbIPaKEeHUA

KBaapaTHbI TpeXWIEH, pa3joKEHNE KBaJAPAaTHOTO TPEXUIeHa HA MHOXKHUTENH.
Anrebpanyeckas apoos. OCHOBHOE CBOWCTBO ayireOpanyeckor apodu. CrnoxxeHue,
BbIUUTAHUE, YMHOXKEHHUE, JeJeHue anredpanyeckux napoOei. PamuonanbHbIe
BBIpAKEHUS U UX MPE0Opa3oBaHUE.

YpaBHeHNs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMmyia KOpHEW KBaJapaTHOro ypaBHEHHUsA. Teopema
Buera. Pemenue ypaBHEHMI, CBOINAIIMXCA K JIMHEWHBIM U KBaJIpPaTHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPABHEHUS.

['padmueckass uHTEprnpeTanysi ypaBHEHUH C JABYMsS NEPEMEHHBIMH U CHUCTEM
JMHEMHBIX YPAaBHEHUW C JABYMsI II€peMEHHbIMMU. lIpuMmepnl pemeHus cuctem
HEJIMHENHBIX YPABHEHU C IBYMs [IEPEMEHHBIMU.

PeliieHrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

UucnoBble HEpABEHCTBA W HX CBoMcTBa. HepaBeHCTBO C OJHOW MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DOyHKUIMHA

[Tonsitue ¢dynkuuu. OOGIACTh OMpENETICHUS M MHOXKECTBO 3HAUYCHHM (PYHKIUU.
CriocoOsbI 3amanus QyHKITHIA.

['padux pynkumu. Urenne cBoilcTB ¢pyHKMU 1o ee rpaduky. IIpumepst rpadukos
GyHKUMNA, OTpa)KaoIIUX PeabHbIE MPOLECCHI.



@DyHKIMH, ONUCHIBAIOUIUE MTPSMYIO K 00paTHYIO MPONOPLUUOHAIbHBIE 3aBUCUMOCTH,
ux rpapukn. OyHrmmn y = x4, y = X3, y = Vx, y = |x|. [paduueckoe pemenne
YPaBHEHUU U CUCTEM YPABHEHMUM.

9-i1 kaacc

Yucsia v BbIYMCIEHUS

PannoHanpHble YHMCIIA, UPPALMOHAIBHBIE YHCIIA, KOHEYHbIE U OECKOHEYHBIE
JecATHUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACHCTBUTEIBHBIC YUCITIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Iy MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.
CpaBHeHUE  JEWUCTBUTENBHBIX  4ucCed,  apuMeThuecKue  JICUCTBUS  C
JEWCTBUTEIbHBIMU YUCIIAMHU.

Pasmeppl 0OBEKTOB  OKpYXAalOIIero MHpa, JJIUTEIbHOCTh IPOILIECCOB B
OKPY’KaIOIIEM MHpE.

[IpubnnkeHHOE 3HAYEHHE BEJIWYUHBI, TOYHOCTh MNpuOMMKeHus. OKpyrieHue
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PerieHre ypaBHEHUN, CBOJSIUXCA K IUHEUHBIM.
KBagpatHoe ypaBHeHue. PelieHne ypaBHEHHUN, CBOASIIMXCS K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HAa MHOKUTEIIH.

Pemenune apoOHO-pallMOHANBHBIX ypaBHEHUH. PelieHue TEKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHHe C JByMs MEpEeMEHHbIMU M ero rpaduk. Pemenue cuctem IByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIIPETAlNs CUCTEMBl YPABHEHUM C IByMsI IEPEMEHHBIMH.

PeliieHrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOW NEepeMEHHOW. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['paduueckass wHTEepmnperanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DyHKIUU

KBanpatuunas ¢hyukius, ee rpaduk u cBoiictpa. [Tapadona, KoopAMHATHI BEPIIUHBI
napadoJibl, 0Cb CHMMETPUHU MTapaloIbl.

I'padukn dyrxumit y = kx, y = kKx + b, y = k/x, y = X3, y = Vx, y = |x| 1 ux cBoiicTsa.
YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCcum
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[loHdaTrie 4YKMCIOBOWM  MOCIEAOBATENbHOCTU. 3aJaHu€  MOCIEA0BATEIbHOCTU
peKkyppeHTHOH popMyoit u popmysiol n-ro wieHa.

Apudmernueckass U TeoMeTpuueckas mporpeccur. PopMylbl n-ro 4ieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrPECCUil, CYMMbI IIEPBBIX N-X YJICHOB.
N300paxenne 4ieHOB apu(pMETHIECKON U T€OMETPUUECKOM MPOorpeccuil TOUKaMu
Ha KOOPJMHATHOW MJIOCKOCTH. JIMHEHHBIN U SKCMIOHEHIHAIBHBIA pocT. CIOXKHbBIE
MPOLICHTBHI.

IInanupyembie pe3y/ibTaThbl 0CBOEHUSI IPOTPAMMBI
JInuHOCTHBIE pe3yabTaThI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHHS NPOrpaMMbl y4eOHOro Kypca «Anredpa»
XapaKTepU3ykTCS:
1) naTpuoTHYecKoe BOCIMTAHHE:

e IIPOSIBJICHUEM MHTEpPECA K MPOILIJIOMY U HACTOSILIEMY POCCUHCKONW MaTEMaTHKH,
LHEHHOCTHBIM OTHOLIEHHEM K JIOCTHKEHUSM POCCHMCKUX MAaTEeMaTUKOB U
POCCHICKON MAaTeMaTH4E€CKOW IIKOJIBI, K HCIIOJIb30BAHUIO 3TUX JOCTH)KCHHU B
OpYrUX HayKax U NPUKIAIHBIX cepax;

2) rpa:kIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

e TOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTE TpakJIaHWHA W PEATU3ALMHU €ro
MpaB, MPEICTABICHUEM O MATEMATHUYECKUMX OCHOBaX (PYHKIIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBICHUMN, MPOILEyp I'PaXxaaHCKOro oluiecTBa (Hanpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIEHHIO OTHYECKUX MpodIieM,
CBA3aHHBIX C IMPAKTUYECKUM IMPUMEHEHUEM JIOCTMKEHUN HAYKH, OCO3HAHUEM
BaKHOCTH MOPaJIbHO-3TUYECKUX IPHUHIIUIIOB B IESITEIBHOCTU YUYEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

e YCTAaHOBKOM Ha aKTHBHOE€ Yy4yacTHE€ B PEHIEHUH MPaKTUYECKUX 3aaad
MaTeMaTUYeCKOM HaINpaBJIE€HHOCTH, OCO3HAHMEM BAKHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMs Ha MPOTSHKEHUM BCEH KWU3HM ISl YCIIEIHON MPOQeCCHOHATBHON
JESTeIbBHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHIMBUYaJTbHOU TPAaeKTOPUU 00pa30BaHUs U )KU3HEHHBIX TUIAHOB
C YYETOM JINYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIUTAHME:

e CIOCOOHOCTPIO K OSMOLMOHAIBHOMY H  3CTETHUYECKOMY  BOCIPHUSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3aja4, PEIICHUN, paCCYX ACHUN, YMEHUEM BUICTh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;
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S) HeHHOCTH HAYYHOI'0 ITO3HAHMSA:

e OpUEHTAaMENl B JEATEIbHOCTM HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IIPUPOIbI U
oOuiecTBa, NMOHMMAaHUEM MAaTEMaTUYECKOW HayKM Kak c(epbl 4eloBe4eCKON
NEeATEIbHOCTH, 3TANOB €€ PAa3BUTUS M 3HAYMMOCTH IS Pa3BUTHUS LIMBUIIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTEMATUKH U MaTEMAaTUYECKOM KYJIbTYpPOU KaK CPEICTBOM
MMO3HAHHUS MHpPA, OBJAJCHUEM MPOCTEHIIMMU HABBIKAMH HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

6) ¢usnueckoe BocnuTaHUe, GopMHPOBaHMEe KYJIbTYPbl 310POBbS W

IMOLMOHAJIBHOTO 0JIAT OOy UM

e TOTOBHOCTBIO IPHUMEHSTh MaTEMaTHUUECKHE 3HAaHUS B MHTEpPECAX CBOETO
3I0pOBbsl, BEACHUS 300pOBOro o0Opa3za KU3HM (30pOBOE  IHUTAHHUE,
COQJIaHCUPOBAHHBIM PpPEXKUM 3aHATUH W OTHbIXa, peryispHas (usndecKas
AKTUBHOCTb), C(OOPMHUPOBAHHOCTHIO HaBbIKa Pe(ICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TaKOTO € MpaBa IPyroro 4ei0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

e OpHUEHTAMEN HA NPUMEHEHHE MATEMaTUYECKUX 3HAHWM I pELICHUs 3a1ad B
o0JacTh COXPAaHHOCTH OKpY)KAlOIIEW Ccpenbl, IUIAHUPOBAaHUS IOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX MOCIEACTBUU U1l OKPYKAIOIIEH Cpeibl, OCO3HAHUEM
IJ1I00aJIBbHOrO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTeN UX PELIEHUS;

8) ajanTanus K N3MEHAIOUUMCS YCJI0BUSM COLUAIBHONI U NPUPOJAHOM Cpeabl:

e TOTOBHOCTBIO K JIEWCTBHSIM B YCJIOBHSIX HEONPEIEIECHHOCTH, MOBBIILICHUEM
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MNPAKTHYECKYIO NEATEIBHOCTh, B TOM
quclie YMEHHUS YUYMUTbCA Yy JpPYrux JoJed, npuoOperatb B COBMECTHOU
NEeSATEIbHOCTH HOBBIE 3HAHNS, HABBIKM U KOMIIETEHIIMM U3 OMNbITA APYTHX;

o HEOOXOOUMOCTHIO B (OPMHpPOBAHMM HOBBIX 3HAaHUN, B TOM YHUCIE
(bopMyIHpPOBATH UIEU, IOHATHUS, TUIIOTE3bI 00 0O0BEKTAX U SBICHUIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE€PUIMTHI COOCTBEHHBIX 3HAHUU U
KOMITIETEHIIUM, IIJITAaHUPOBATH CBOE PAa3BUTHE;

e CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYalMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYallMIO0 KaK BBI30B, TPEOYIOIINIA KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBbIE
pelieHuss U JIeHCTBUS, (POpPMYIMpPOBaTh U OLIEHUBATh PUCKU M IOCIEACTBHS,
(dbopMUPOBATH OIBIT.

MertanpeaMeTHbIe pe3yJbTaThI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
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ba3oBble jornueckue AecTBU:

e BBIBJISITH M XapaKT€pU30BaTh CYUIECTBEHHbIE NPU3HAKK MaTeMaTHYECKUX
OOBEKTOB, TMOHSTHM, OTHONIEHUH MEXIy NOHATUAMHU, (DOPMYyIUPOBATH
onpeeaeHus MOHSTHH, yCTaHABJINBATh CYILECTBEHHBIN pU3HAK
KJacCU(pUKalMM, OCHOBaHUS 1 OOOOIICHWSI U CpaBHEHHS, KpUTEPUU
MPOBOAMMOTIO aHAIIN3A,

e BOCIIPUHUMATB, dbopMynupoBaTh u peoOpa3oBHIBATH CYXICHHUS:
YTBEPAUTENbHBIC U OTPUIIATENbHbIE, €IUHIUYHbIC, YACTHBIC U 00IIUE, YCIOBHEIC,

e BBIABJISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOPEUHS B
dakTax, JaHHBIX, HAOIOJACHUIX U YTBEPKACHUSX, Mpeiaratb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

o JICNIaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOYCHHUH, YMO3aKITIOUEHUH TI0 aHAIOTHH;

o pa3dupaTh JOKa3aTeNbCTBA MATEeMATHUECKUX YTBEPXKICHUU (MpsSMbIE U OT
MPOTUBHOTO), TIPOBOJAUTH CAMOCTOSITEIbHO HECIOXKHBIE — JOKA3aTENbCTBA
MaTEeMaTUYECKUX (PaKTOB, BHICTPAMBATH apTyMEHTAIIUIO, IPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

¢ BBIOMpaTh CIOCOO perieHus yueOHoM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BbIOMpaTh HamOoJiee MNOAXOIAIIMNA C YYETOM CaMOCTOSITENBHO
BBIJICTICHHBIX KPUTEPUEB ).

Bba3oBble uccienoBarebcKue AeidCTBUS:

s HCIIOJIB30BAaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN HWHCTPYMEHT IMO3HAHMUS,
dbopMynHpoBaTh  BOMPOCHL, (DUKCUPYIOIIHE MPOTHBOpPEUYHE, MPoOIsieMy,
CaMOCTOSITENIbHO yCTaHABJIMBATh MCKOMOE U JaHHOE, (OopMUpOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

e IMPOBOAWTH IIO CAMOCTOSITEIbHO  COCTaBJICHHOMY IUIaHY  HECJIOKHBIN
HKCIIEPUMEHT, HEOOIBINOE HCCIEAOBaHNE IO YCTaHOBIECHUIO OCOOCHHOCTEH
MaTeMaTUYECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOi;

e CaMOCTOSITEILHO (HOPMYIHpPOBATH OOOOIIEHHUS W BBIBOJBI IO pe3yjbTaTam
OPOBEJACHHOIO HAOJIOACHMSI, MCCIEJOBAHUS, OLEHUBATh JIOCTOBEPHOCThH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

e TMPOTHO3MPOBATH BO3MOXKHOE pa3BUTHE TIpoIlecca, a TaKKe BBIIIBUTATh
MIPEANOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBIABISITH HEAOCTAaTOYHOCTh H  M30BITOYHOCTh HMHGOPMAIMH, JJTAHHBIX,
HEOOXOIMMBIX JIJISl pEIICHHUs 3a/1a4H;
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BBIOMpPATh, AHAIU3UPOBATH, CHCTEMATH3UPOBaTh W  WHTEPIPETUPOBATH
UH(GOPMAIUIO PA3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS,;

BbIOMpaTh (popMy mpeacTaBieHUs HHYOpMAIUU U WUTIOCTPUPOBAThH pEllacMbie
3a/layu CXeMaMu, uarpaMmmamMu, HHOU rpa@ukoi U MX KOMOWHAIIUSIMU;
OIICHUBATH HA/IC)KHOCTh HH(GOPMAIIHH TT0 KPUTEPUSIM, TTPEIIOKCHHBIM YUUTEIIEM
Wi chopMyTHMpPOBAHHBIM CAMOCTOSITENIBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSMH U
HEeJISIMU OOIICHMS, SCHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX ¥ MUCHbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO XOAY PEIICHMs 3a7auH,
KOMMEHTHUPOBATh MOJyYEHHBIN pPe3yJIbTaT;

B XoA€¢ OOCYXICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAEMOU TEMBI,
MpoOJIeMBbI, perracMoi 3aJadd, BBICKA3bIBaTh HJCH, HAICIICHHBIE Ha TIOWCK
pEIICHMS, COTIOCTABIIATh CBOM CYXICHHUS C CYXICHHSIMH APYTHX YYaCTHUKOB
auanora, 0OHapyXKUBaTh Pa3jM4Me W CXOJICTBO MO3UIIMN, B KOPPEKTHOU (hopme
bopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

IPE/ICTABIATh PE3ybTaThl PEIICHUS 3aJadyH, SKCIEPUMEHTa, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (pOpMAT BBICTYIUICHUS C YYE€TOM 3a/1auy
MIPE3CHTAINHA U OCOOEHHOCTEH ayIUTOPUH;

MOHUMAaTh W WCIOJIb30BaTh MPEHMYIECTBA KOMAHIHOW W WHIMBUIYaJTbHON
paboOTHI NPHU PEIICHNN YUEOHBIX MaTEMaTHYECKUX 3a/1aY;

MPUHUMATh I1IeJTb COBMECTHOH JEATEIBHOCTH, IUIAHUPOBATh OPTaHU3AINIO
COBMECTHOM paboThl, pacpeneisTh BUAbBI padoT, JOroBapuUBaThCs, 00CYKIATh
IIPOIIECC U pe3ynbTaT paboThl, 0000IIaTh MHEHHS HECKOJBKHUX JIFOICH;
y4acTBOBaTh B TPYNNOBBIX (hopmax paboThl (0OCYXIeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE€ IITYPMBI U JIp.), BBITIOJHATH CBOIO YacTh PabOThI U KOOPIUHUPOBATH
CBOM JICUCTBUS C JIPYTMMH YJICHAMH KOMAaHJbI, OIICHWBATh KAa4eCTBO CBOETO
BKJIaJla B OOIIUI TPOIYKT MO KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM y4aCTHUKAMHU
B3aUMOJICHCTBUSI.

PeryasiTuBHbIC yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEIIbHO COCTABJISITH TIJIaH, AJITOPUTM pElIeHUs 3a1auu (MU €ro 4acTh),
BBIOWPATH CITOCOO PEIICHHs] C YYETOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBaTh W KOPPEKTHPOBATH BapUAHTHI PEIICHUN C
y4eTOM HOBOUW MHPOpMaLIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

11



e BIAJETh CHOCOOAMM CaMOIIPOBEPKH, CAMOKOHTpPOJS Ipoliecca U pe3ysbTara
pELICHUsI MAaTEMATUYECKOM 3a/1a4H;

e IIPEABUAECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH IIPU PELICHUHU 3aJayM,
BHOCUTh KOPPEKTUBBI B JIESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

e OILICHMBATh COOTBETCTBHE pPE3YyJIbTaTa JAESITEIBHOCTH IIOCTABICHHOW LEIU H
YCIIOBHSIM, OOBSCHATh MNPUYUHBI JOCTHKEHUS WIA HEAOCTUKEHUS LEIIH,
HAXOJHUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OTIBITY.

IIpeamMeTHbIE pe3yabTaThI

7-# KJ1ace

K xoHmy oOydeHuss B 7-M KJacce oOOy4arolMiACs TOJMYYUT CIEIYIOLIUe
MPEAMETHBIC PE3YIIbTATHI.

Yucsia v BbIYMCIEHUS

BoInonHTH, coueTasi yCTHbIE M TUCbMEHHBIE TPUEMbI, apu(METUUECKHUE TEUCTBUS
C pallMOHATbHBIMU YUCJIaAMHU.

HaxonuTth 3Ha4eHUs] YUCIOBBIX BBIPAKECHUM, TPUMEHITh pa3HOOOpa3HbIE CIIOCOObI
W TpPUEMbl BBIUKMCICHUS 3HAYEHUU JIPOOHBIX BBIPAKECHHM, COJAEpKaIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexogute OT oAHON (HOpPMBI 3amUCH YUCEN K Apyroud (mpeoOpa3oBbIBaTh
JECATUYHYIO TpOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCITUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO ACCATUYHYIO IPOOD).

CpaBHUBATH U YIIOPSAOUYMBATH PALlMOHAIIbHBIC YUCIIA.

OKpyIJIsITh YuCa.

BpINONHATE NPUKUAKY M OLUEHKY pPE3yJbTaTa BBIYMCIICHUM, OLEHKY 3HAYEHUU
YUCJIOBBIX BBIPKCHHUI. BBIMOJHATE AEHCTBHUS CO CTENEHSMH C HATypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh TPU3HAKU JEJIUMOCTH, PA3JIOKEHHE Ha MHOXHUTEIM HaTypaJlbHBIX
quces.

Pemiath npakTUKO-OPUEHTUPOBAHHBIE 3a/1a4H, CBSI3AHHBIE C OTHOIIIEHUEM BEJIMYUH,
MPONOPLHUOHAIBHOCTBIO BEJIIMYMH, MPOLIEHTAMU, UHTEPIPETUPOBATH PE3YyJIbTAThI
pelmeHrs 3aJad  C  y4eTOM OrpaHWYEHUN, CBSI3aHHBIX CO  CBOWCTBaMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AuredpanyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpanvyecKyro TEPMHUHOJIOTHIO M CUMBOJIMKY, MPUMEHSTH €€ B
IPOLIECCE OCBOCHUS Y4eOHOT0 MaTepuania.

12



Haxoguth 3HaueHus OyKBEHHBIX BBIPDAKEHUN TMpH 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BemonHAaTe npeoOpa3oBaHUs LIEJIOTO BBIPAKEHUS B MHOTOWIEH IPUBEICHUEM
NOJIOOHBIX CIaraéMbIX, paCKphITHEM CKOOOK.

BBINONHATS YMHOXKEHHE OJHOYJIIEHA HA MHOTOWIEH U MHOTOYJIEHa HA MHOTOYJIEH,
IPUMEHATH (DOPMYJIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCyIIEeCTBIATh Pa3yIoKEHUE MHOTOWICHOB Ha MHOXHUTEIH C IOMOUIBIO BBIHECEHHUS
3a CKOOKH OOIIEr0 MHOXXMTENS, TPYIIHPOBKU ClIaraeéMbIX, IPUMEHEHUsT popMys
COKPAILIEHHOI'O YMHOKEHHS.

[TpumeHsATh TpeoOpa3oBaHUsl MHOTOWIECHOB JUIsl PELICHUS pa3iMyYHbIX 3a7ad W3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYpPaJbHBIMHA ITOKA3aTEIsAMM IS
npeoOpa3oBaHUsl BRIPAKECHUIA.

YpaBHeHHS U HEPABEHCTBA

Pemrars nuHelHBIE ypaBHEHHS C OJJTHOM IEPEMEHHOM, TPUMEHSIS IPABUJIA TIEPEXOA
OT UCXOJHOTO YPaBHEHHUs K PABHOCWJIBHOMY eMy. 1IpoBepsTh, BIsSETCS JIM YUCIIO
KOPHEM YpPaBHEHHS.

[TpumeHsTh rpaguueckre METOAbl MPH PELICHUM JIMHEHHBIX YpaBHEHUH U HX
CUCTEM.

[TonOupaTe npUMepsI Nap YKCE, ABISIONINXCS PELMICHHUEM JJUHEHHOTO YPaBHEHHUS C
JBYMSI IEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TpaUK JIMHEHMHOTO YpaBHEHHUS C ABYMS
NEPEMEHHBIMHU, MOJIb3YSCh T'paUKOM, IPUBOIAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.
PemaTe cucTemMsbl ABYX JTMHENHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU, B TOM YHCIIE
rpadudecku.

CocTaBiATh U pemarh JUHEWHOE YPAaBHEHHUE WIM CHCTEMY JIMHEMHBIX ypaBHEHUI
[0 YCIIOBHMIO 3aJlayd, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4u
MTOJTYYEHHBIN PE3YJIbTAT.

DOyHKIUU

N3o00pakaTh Ha KOOPAMHATHOW NPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3AIMCHIBATh YACIOBBIE IPOMEKYTKHU Ha
anre0pandeckoM SI3bIKE.

OTmedaTh B KOOPIMHATHOM INTIOCKOCTH TOYKH I10 33JaHHBIM KOOPJIMHATaM, CTPOUTh
rpaduku muHEeHbIX GyHKUUNA. CTpouTh rpaduk GyHKIUU y = |X|.

OnuceiBaTh C MOMOUIBI0 (DYHKIIUI M3BECTHBIE 3aBUCUMOCTH MEX]y BEIMUYUHAMM:
CKOPOCTb, BpeMs, paccTosiHUE, LICHA, KOJIMYECTBO, CTOMMOCTB,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00eM PabOTHI.
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Haxonuth 3Ha4ueHne (PyHKIIMHN TI0 3HAYCHUIO €€ apTyMEHTA.

[lonumate rpaduyeckuid croco0 TMpeACTaBICHUS W aHaiu3a HWH(OpMauu,
U3BJIEKATh U UHTEPIPETUPOBATH UH(MOPMAITUIO U3 IPAPUKOB peabHbIX MPOIECCOB
Y 3aBUCUMOCTEM.

8-i ki1ace

K konmy oOydeHus B 8-M Kiacce oOydyarloOImuics TOIYYUT — CIECIYIONTHE
MIPEIMETHBIE PE3YJIBTATHI.

Yuciaa v BIYMCICHUSA

Hcnonb30BaTh HadaJIbHBIE MPEICTABICHUS O MHOYKECTBE JECUCTBUTEIBHBIX YHUCEI
JUIsl CPABHEHMSI, OKPYTJICHUSI U BBIUMCICHUHN, H300paxkaTh NEUCTBUTENIbHBIC YK CIIA
TOYKaMU Ha KOOPJAUHATHOM MPSIMOU.

[IpumeHsaTh TOHATHE AapUPMETHIECKOTO KBAJPATHOTO KOPHS, HAXOIUTh
KBaJ[paTHbIE KOPHHU, UCIOJIb3YSl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BHIMOIHATH
npeoOpa3oBaHusl BBIPAKECHUM, COAECpKAIMMX KBAApaTHbIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEMN.

Hcnonb30BaTh 3anTUCH OOJIBIINX U MAJIBIX YKCEI C IIOMOIIBIO IECATUYHBIX JIpoOei
u creneneit uncna 10.

AuredpanvyecKue BbIPAKEHUA

[IpuMEHSTh MOHATHE CTENEHU C LIEJIBIM MT0Ka3aTeJIeM, BBIMOJIHATH TPeoOpa3oBaHus
BBIPAKECHUH, COJCPKAIINX CTENECHH C LETBIM [TOKA3aTEIEM.

BBINOMHATH TOXIECTBEHHBIC MPEOOPa30BaHUS PAMOHATBHBIX BBIPAXKEHUNW Ha
OCHOBE TTpaBUJI JCHCTBUI HAJ MHOTOYWICHAMHU U aJIreOpandecKUMM APOOSIMHU.
PacknanpiBaTh KBaJpaTHBINM TPEXWICH HA MHOKHUTEIIH.

[IpumensaTe mpeoOpa3oBaHUs BBIPAKEHUM JUIsI PENICHHUS Pa3IMYHBIX 3aja4d W3
MAaTEMATUKH, CMEXKHBIX ITPEIMETOB, U3 PEATTbHOU IMPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate mnuHEHHBIC, KBAaJApPATHBIE YPAaBHEHUS M PAUUOHAIBHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMHU.
[IpoBOAUTE MPOCTEUIINE UCCIECAOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUM, B TOM
4uClie C MPUMEHEHUEeM TpaduuecKux mpencTaBieHui (yCTaHaBIUBAaTh, UMEET JIU
ypaBHEHUE WM CUCTEMa YPaBHEHUHN PEIICHUS, €CIIH UMEET, TO CKOJIBKO, U TIp.).
[lepexoauTh OT CIOBECHOUM (POPMYIUPOBKH 337241 K €€ alreOpandeckoi MOICIU ¢
ITOMOILBIO COCTABJIEHUS YPABHEHHUSI WIIM CUCTEMbBI YPABHEHUI, UHTEPIIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a/1a4M MOJTYUYCHHBIN pe3yJbTar.

[IpuMeEHSTh, CBOMCTBA YHUCIOBBIX HEPABEHCTB MJII CPaBHEHHUSA, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJIHOM NIEPEMEHHOM U UX CUCTEMBI, 1aBaTh rpaMUeCKyIo
WJUTIOCTPALI0 MHOYKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUU

[loHumMaTe W UCIOJIB30BaTh (PYHKIMOHAIbHBIE TMOHSTUS W S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUEHMsI), ONPEACNATh 3HAUYeHHE (YHKIHUU O 3HAYEHUIO
aprymMeHTa, OrpeeiaiTh CBOMCTBA (PYHKIUU 10 ee rpaduky.

Crpouts rpaduku snemenTapubix Gpynxmuii Buga: Y = K/X, y = x4, y=x3, y=|x|, y
= \x. OnHCHIBATH CBOCTBA YHCIOBOH (YHKIHH 1O ee rpaduKy.

9-ii k1ace

K koHmy oOydeHus B 9-M KJjacce oOydJarloOImUiCs TMOTYYUT  CIEIYIONTHE
MPEAMETHBIE PE3YIIBTATHI.

Yuciaa v BBIYMCICHUA

CpaBHUBATH U YIIOPSAAOYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.
BeimonasITh  apudMeTnueckne ISHCTBUS C PalMOHAIBHBIMUA YHCIIAMH, COYETas
YCTHBIE U MHUCHMEHHBIC MPUEMBI, BBINOJIHATh BBIYMCICHUS C UpPpalMOHATbLHBIMU
YUCIIAMH.

HaxoauTh 3HaueHUs CTENEHEH C IEIbIMU MOKa3aTeJsIMU U KOPHEU, BBIYUCISATH
3HAYEHUS YUCIOBBIX BHIPAKECHUI.

OKpyrJisiTb  NEWCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUIKY  pe3ysbTaTa
BBIYUCJICHUW, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHNS 1 HEPABEHCTBA

Pemiath nuHEWHbICE M KBaJpaTHbIC YpPaBHEHHS, YPaBHEHUS, CBOMSIIHECS K HUM,
npocTelime ApoOHO-palMOHATIBHBIE YPABHEHHS.

Pemiath cucTeMbl IBYX JIMHEHHBIX YPaBHEHUU C IByMsl IEPEMEHHBIMU U CUCTEMBbI
JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE ABJISAETCS JTUHECUHBIM.

PemaTe TEKCTOBBIE 3a/1auM ANreOpandeckKuM CIOCOOOM C IMOMOIIBIO COCTaBICHUS
YPaBHEHUS WU CUCTEMBI IBYX YPABHEHUN C JBYMS MEPEMEHHBIMHU.

[IpoBoauTh mpocCTENIIME UCCIIEIOBAHUSI YPABHEHUM U CUCTEM YPAaBHECHUH, B TOM
Yyucae ¢ MPUMEHEHUEM Tpauyeckux MpeacTaBiieHui (ycTaHaBIMBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUS, €CIIU UMEET, TO CKOJIBKO, H TIp.).
PemaTpe nuHeliHbIE HEPAaBEHCTBA, KBAIpaTHbIE HEPABEHCTBA, M300paKaTh pelIeHUE
HEPABEHCTB HA YMCIIOBOM MPSAMOM, 3aMUCHIBATh PEUIEHUE C TOMOIILI0 CHMBOJIOB.
Pemiath cuctembl JIMHEWMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIWE
KBaJIpaTHOE HEPABEHCTBO, H300pa)xkaTh pEIIEHWE CHUCTEMbl HEPABEHCTB Ha
YUCIIOBOM MPSIMOM, 3aMUCHIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPHU PEILICHUU PA3IUYHbBIX 3a/1a4.

DyHKUMHA

Pacno3naBath (yHKIIMM UW3y4eHHBIX BUJOB. [loka3piBaTh CXEMaTHYECKU
PacmoioKeHNE Ha KOOPIMHATHOM IIIOCKOCTH rpadukoB QyHKIM Buaa: y = kx, y =
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kx +b,y = kix,y = ax? + bx + ¢, y = x%, y =Vx, y = [x|. B 3aBHCHMOCTH OT 3Ha4YCHNIA
K03(dULIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.

Crpoutb u wuzo0pakaTb CXEMaTHYECKHM TpaduKu KBAJAPATUYHBIX (QYHKIUH,
ONMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUHI MO UX Tpaduxam.

PacrosnaBath kBagpatuuHyro (YHKIOUIO 10 (opmyne, MPUBOAUTH IPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peaTbHOM KU3HU, GU3HKHU, TCOMETPHH.

YucioBble MOC/I€10BATEILHOCTH H POrPeccuu

Pacrio3naBaTh apu(pMETHUECKYI0O M TE€OMETPUYECKYIO MPOTPECCUU TMPHU Pa3HBIX
crioco0ax 3aaHusl.

BbINIONHATE BBIYMCIICHUS C UCTIOIb30BaHUEM (DOPMYJIT n-ro yieHa apudMeTHuecKon
Y TEOMETPUYECKOI MPOrpeccrid, CyMMbI MEPBBIX N-X YJICHOB.

N306paxaTh 4ieHbI MOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPUHATHOMN TJIOCKOCTH.
Permarp 3amaun, CBsI3aHHBIE C YHCIOBBIMU ITOCIIEIOBATEIBHOCTSIMH, B TOM YHCIIE
3aJlayd U3 peaJbHOM JKM3HU (C HCIOJB30BAHUEM KaJbKYJISATOpa, LU(POBBIX
TEXHOJIOTHUH).

IIpoBepsiemble TpeOGoBaHus K pe3yabTratam ocBoeHus OOII u
3JIeMEHTBI COJePKAHUSA

7 KJj1acce

IIpoBepsiembie TpeOOBaHuA K pe3yiabTaTam ocBoeHust OOII

Ko o
DOBe SlIleMOFO IIpoBepsiemble  mpeaMeTHbIe  pe3yJbTAaThl  OCBOGHMS  OCHOBHOM
posep o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yabTara

1 Ywucia ¥ BEIYUCIEHUS

11 BI)IHOJ'[HSITI), coucrasa yCTHI)IG U TIMCBMCHHBIC HpI/IeMBI, apI/I(bMGTI/ILIeCKI/IG

JEUCTBUS C patnOHAJIbHBIMU YU CIIaMU

Haxoauth 3HadYeHHMs] YUCIOBBIX BBIPAXKEHUHN, MPUMEHSTH Pa3HOOOpa3HbBIC
1.2 CrocoObl W TPUEMBbl BBIYUCICHUS 3HAUYEHUNH JPOOHBIX BBIpAXKEHU,
coJiepXkKalux OOBIKHOBEHHBIEC U JIECATUYHBIC IPOOH

[TepexoauTh OT 0AHOM (hOPMBI 3aMCH YUCEN K ApYroi (mpeodpa3oBbIBaTH
1.3 JECATUYHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECITUYHYIO APOOB)

1.4 CpaBHMBATh U YIOPSI0YUBATH PAlMOHAIBHBIE YHACTIA
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1.5

OKpyrasTh ynucna

1.6

BbINOTHATE NPUKUIKY U OLIEHKY pe3yibTaTa BEIUMCICHNM, OLIEHKY 3HAaUeHUN
YHCIIOBBIX BBIPQXKCHUN. BBIMONHITH NEHCTBHS CO CTEIEHSIMHU C
HATypaJbHBIMU MOKA3aTEISIMU

1.7

HpI/IMeHHTB IIpHU3HAKH ACTITUMOCTH, PA3JIOKCHUE HAa MHOXXHUTCIIN HATypaJIbHBIX
YUCCII

1.8

Pemiate npakTHKO-OpUEHTUPOBAHHBIE 331a4H, CBSI3aHHbIE C OTHOLLIEHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMHU, UHTEPIPETUPOBATh
pe3yibTaThl PELICHUS 33/1a4 ¢ y4€TOM OIpaHUYEHUH, CBA3aHHBIX CO
CBOWCTBAaMH PacCMaTPUBAEMbIX OOBEKTOB

AnreGpanyecKre BhIpaKCHUS

2.1

Hcronp30Bath anredpandecKyro TEPMUHOJIOTHIO U CHMBOJIUKY, IPUMEHSTh €€
B IIPOIIECCE OCBOCHUS yueOHOT0 MaTepHaia

2.2

Haxoauts 3HaueHus: OyKBEHHBIX BBIPAXKCHUI IPU 3aJaHHBIX 3HAUCHUSIX
TIEPEMEHHBIX

2.3

BrImonHaTh mpeoOpa3oBaHus EIOTO BEIPAXKEHUSI B MHOTOWICH ITPUBEICHHEM
MOJOOHBIX CIIaraeMbIX, PACKPBITUEM CKOOOK

24

BreinonHaTh YMHOXCHUC OAHOWICHA HAa MHOTOWICH U MHOT'OYJICHA Ha
MHOTI'OYICH, IPUMCHATDH (1)OpMy.]'ILI KBaJpaTa CyMMBbI U KBaJApaTa pa3HOCTH

2.5

Ocy1ecTBIATh Pa3noKeHNE MHOTOWIEHOB HA MHOXKHUTEIH C IOMOIIBIO
BBIHECCHMSI 32 CKOOKHU OOILEr0 MHOXKHUTEJIS, TPYIITUPOBKHU CIaraeéMblX,
npUMeHEeHHs GOPMYII COKPAIIEHHOTO YMHOXKECHHUS

2.6

HpI/IMeHHTb npeo6pa30BaHI/m MHOT'OYJICHOB IJIAA pCIICHUS PAa3JIMYHbIX 3aaa4
N3 MATCMATHUKH, CMCKHBIX IPCAMETOB, U3 peaanoﬁ MMPAaKTHUKU

2.7

Hcnonp30BaTh CBOMCTBA CTETIEHEN C HATYPAIbHBIMU MOKa3aTeNsIMU IS
npeoOpa3oBaHMs BRIPAKEHUN

YPaBHeHI/IH 1 HCPABCHCTBA

3.1

Pemiate nuHelHbIe ypaBHEHUS ¢ OJJHOM TEpEeMEHHOMN, TPUMEHsS paBuiia
Nepexo/ia OT UCXOIHOTO YPaBHEHHs K PaBHOCUIBHOMY eMy. IIpoBepsTs,
ABJISIETCS JIM YUCIIO KOPHEM YpaBHEHUS

3.2

[TpumeHnsTh rpaduueckrue METOAbI PU PELIEHUH JIMHEWHBIX YpaBHEHUH U UX
cUCTEM

3.3

[TonGupats npuMepsl nap Yuces, ABISIOIIUXCS pelIeHHeM JIMHEHHOTo
YpaBHEHUS C IByMsI IEPEMEHHBIMU

3.4

Ctpouth B KOOPJUHATHOM TIOCKOCTH IpaUK JIMHEHHOTO YpaBHEHUS C ABYMS
NEPEMEHHBIMM; TOJIb3YSCh TIpadUKOM, NPUBOIUTH IPUMEPHl PELICHUs
YpaBHEHUS

3.5

PemaTs cuctemsl 1ByX JIMHEHHBIX YPaBHEHUH C ABYMs IIEPEMEHHBIMU, B TOM
ymcie rpadpudecku
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CocraBiATh M pellaTh JUHEHHOE YPAaBHEHHME WJIM CHCTEMY JIMHEWHBIX

3.6 YpaBHEHUH MO YCJIOBHMIO 3a/ayd, WHTEPIPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a]1a4i TIOJTy4YEeHHBIA pe3ysIbTaT
4 Koopaunate! u rpadpuku. yHKIMN
N300paxarh Ha KOOPJAUHATHOM MPSMON TOYKH, COOTBETCTBYIOIIHNE 33/IaHHBIM
4.1 KOOpAMHATaM, JIy4d, OTpPE3KH, HHTEpBallbl, 3allUChIBaTh YHCIOBBIC
NPOMEXYTKH Ha alNreOpanveckoM s3bIKe
4.2 Otmeuats B KOOPAMHATHOM MJIOCKOCTHU TOYKH I10 33/IaHHBIM KOOPJIMHATaAM
4.3 Crtpourts rpaduku nuHeiHbIX QyHkuuid. CTpouts rpaduk GyHKINU Y = [X|
OnuceiBaTh ¢ TOMOIIBIO (DYHKIUNA W3BECTHBICE 3aBHCHUMOCTH MEXIY
4.4 BEJIMUYMHAMU: CKOPOCTh, BPEMsI, paCCTOSHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb,
POU3BOIUTENLHOCTD, BpeMsl, 00BbeM pabOThI
4.5 Haxoauts 3HaueHue GyHKIUM 110 3HAYCHHIO €€ apryMeHTa
[TonnmaTp Tpaduueckuii croco0 MpencTaBIeHUs W aHaIW3a HH(opMaIuy,
4.6 U3BJIEKATb M MHTEPHPETUPOBaTh HH(MOPMALMIO H3 TpadUKOB peanbHBIX

MPOLECCOB U 3aBUCUMOCTEM

IIpoBepsieMble 3J1eMEHTBI COEPKAHMS

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna ¥ BBIYUCIICHUS
JlpoOu 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEX0 OT OJTHOW (hOPMBI 3aIHCH APOOEi K
1.1 npyroii. IloHsATHEe palMOHAJIBHOIO YMCIA, 3aIUCh, CPABHEHHE, YIOPSANOYMBAHUE
palMOHATIBHBIX YUCE
12 Apudmernueckue NeicTBUA C palMOHAIBHBIMU yuclamH. PemieHue 3amad u3
' peasibHOM MPaKTUKK Ha YacTH, Ha IpOOHU
13 CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpejAesieHue, MpeodpazoBaHUE
' BBIpQ)XEHUII Ha OCHOBE ONpPEIEICHNUS, 3aHMCh OOIBIINX YHCE
14 [IpouenTsl, 3amuch MPOLEHTOB B BHJE ApoOU U ApoOu B BUJIE NMPOLEHTOB. Tpu
' OCHOBHBIE 33/1a4M Ha IIPOLIEHTHI, PEIIEHHUE 3a/1a4 U3 PEAJIbHOU TPAKTUKN
15 IIpumeHeHnEe NMPU3HAKOB JEIMMOCTH, Pa3lOkKEHUE Ha MHOXKMTEIM HATypaJbHBIX
| YHCEN
1.6 PeanbHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U oOpaTHasi MpONOPLUUOHATBHOCTH
2 Anrebpanyeckue BhIpakeHUs
21 [IepemeHHBIE, 4YHCIIOBOE 3HAYEHWE BBIPAKEHHS C INEpEeMEHHOW. J[lomycTtumsle
' 3HAUEHUS TIEPEMEHHBIX
29 [IpencraBnenne 3aBUCUMOCTH MEX/1y BeTMUMHAMU B BUJE GOpMYIbl. Beraucinenus
' o ¢hopmynam
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2.3

[IpeoOpazoBanue OyKBEHHBIX BBIPAKEHUH, TOKAESCTBEHHO PaBHBIE BBIPAKEHUS

24 CBoIiCTBa CTETICHU C HATYPAJIbHBIM ITOKa3aTEIeM

25 Opnowrensl u MHorowieHsl. CreneHp MHorouwicHa. ClOXeHHE, BBIYMTAHHE,
' YMHOKEHHE MHOI'OUYJICHOB

26 @opMysbl COKPaLICHHOIO YMHOXCHHMs: KBaApaT CyMMBl M KBajgpaT pPa3HOCTH.
' ®opmysa pa3HOCTH KBaJpaToB. Pa3noxeHre MHOrO4JIEHOB HA MHOKHUTEIN

3 YpaBHeHUS

31 VYpaBHeHHe, KOpPEHb YypaBHEHHUs, IIpaBUiIa NpeoOpa3oBaHUS  ypaBHEHMS,
' PaBHOCUJIBHOCTb YPaBHEHUI

3.2 JIuHeitHOE ypaBHEHUE C OJTHOW ITIEPEMEHHOM, YHCIIO KOPHEW JJMHEUHOTO YPaBHEHUS,
' pelIeHNEe JIMHEHHBIX YpPaBHEHUM

33 CocraBiieHHe ypaBHEHUH IO YCIOBHIO 3aJaud. PernieHne TEKCTOBBIX 3ajad C
' MIOMOIIbK YPaBHEHUI

3.4 JIuHeltHOe ypaBHEHUE ¢ ABYMS MEPEMEHHBIMU U €ro rpaduk

Cucrema JIByX JMHEWHBIX ypaBHEHUH C ABYMs IepeMeHHbIMH. Perienue cucrem
3.5 ypaBHEHMH crnocoOOM MojACTaHOBKU. IIpumepbl perieHuss TEKCTOBBIX 3a4ady C
IIOMOILBIO CUCTEM YPABHEHUI

4 Koopaunats! u rpaduku. OyHKunn

4.1 Koopaunara Touky Ha psamMoit

492 YucnoBele NpoMexyTKu. PaccrossHue Mexay IByMs TOYKaMH KOOpPIMHATHOU
' IpsAMON

43 [IpsimoyronbHas cuctema koopauHatr, ocu OX u Oy. Abcuucca 1 opAHHATa TOUYKH
' Ha KOOPJAMHATHOU TJIOCKOCTH

44 [Ipumepsl TpadukoB, 3anaHHBIX (opmynamu. YUreHue rpaduKoB peaTbHBIX
' 3aBUCUMOCTEH

4.5 [Tonstue pynkuuu. I'paduk ¢pynxun. CroiicTBa GyHKIMI

4.6 JIuneitnas pynkuus, ee rpaguk. I'padux Gynxnum y = |x|

4.7 I'paduueckoe pelieHne JIMHEHHBIX YPaBHEHUH M CUCTEM JIMHEHHBIX YpaBHEHHH

8 kiace

IIpoBepsiemble TpeGoBaHus K pe3yabraTam ocBoenunss QOII
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Kon
NMpOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3y/JbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus

1

Uuncna 1 BEIUKUCICHUS

11

Hcnonb30BaTh HadalbHBIE IIPEACTABICHHUS O MHOMKECTBE JIEUCTBUTEIBHBIX
yucea JUISI CpPaBHEHHMs, OKpYIVIEHUS M BBIYMCICHUH, M300paxarb
JICHCTBUTEIIbHBIE YK CIIA TOYKAMU HA KOOPJAMHATHOMN IPSIMOU

1.2

[TpuMeHsATh TOHATHE apU(METHYECKOTO KBAJAPATHOTO KOPHSA, HAXOAWUTh
KBaJpaTHble KOPHH, UCHONb3Yysd MPH HEOOXOAMMOCTH KaJbKYJIATOD,
BBINOJIHATH NPe0o0pa30BaHusl BBIPAKEHUM, COIEpkKAIUX KBaJpaTHbIE KOPHHU,
UCIIOJIb3Ysl CBOMCTBA KOPHEH

1.3

Hcrons30BaTh 3alicyl OONIBIIMX W MaJIbIX YHUCEI C IIOMOIIBI0 IECATUYHBIX
npobOeit u crenenel yucna 10

AnrebpanuecKue BhIPaXKECHUS

2.1

[IpuMeHsTh MOHATHE CTENeHH C I[eNbIM [O0Ka3aTelieM, BBIMOIHSITh
npeoOpa30BaHMsl BRIPAXKEHUMN, COIEPKAIINX CTEIICHHU C IEJIbIM ITOKa3aTeIeM

2.2

BbInoHATE TOKIECTBEHHBIE IPE0OPA30BaHUs PALlMOHAIBHBIX BHIPAKEHUHN Ha
OCHOBE ITPAaBHJI ICHCTBHUI Ha/l MHOTOWICHAMH U aJreOpandecKuMu Ipo0sMu

2.3

PaCKJIa[[BIBaTI) KBaﬂpaTHLIﬁ TPEXUWICH HAa MHOKHUTCIIN

24

HpI/IMeHHTb Hp606pa3OBaHI/I${ Bpra)KeHI/Iﬁ JJIA pCHICHUS pa3JIMYHbIX 3ada4 U3
MaTCMaTUKH, CMCKHBIX IPCAMETOB, U3 peaJII)HOfI IMPAKTUKH

ypaBHeHI/ISI 1 HCPABCHCTBA

3.1

Pemwate nuHelHBbIE, KBaJgpaTHbIE YPABHEHUS WU PalMOHAIbHBIC YPaBHEHUS,
CBOJSIINECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI [IEPEMEHHBIMU

3.2

IIpoBONTE MpOCTEHIINE UCCIENOBAHNS YPAaBHEHUN U CHCTEM YPaBHEHHM, B
TOM 4YHCJIE C MPUMEHEHHEM IpadUuecKux IMpeCcTaBleHU (ycTaHABIUBATh,
VMMEET JIM ypaBHEHUE WM CUCTEMA YPAaBHEHHU PEIICHMS, €CIU UMEET, TO
CKOJIBKO, U TIPOYEE)

3.3

[Tepexoauth OT cOBECHOM (OPMYIHMPOBKM 3a/aud K ee airedpandeckon
MOJIEJIM C TIOMOILBIO COCTaBJICHHUS YPAaBHEHMSI WJIM CHUCTEMbl YpaBHEHMIA,
MHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJauyd IOJyYEHHBIN
pe3yabTar

34

IIprMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKH, PEIIATh
JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM W HX CHCTEMBI, JaBaTh
rpaduyuecKyr0 UIUTFOCTPAIIMI0 MHOXECTBA PEIICHUN HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB

DyHKIMHU

4.1

[ToHuMaTh U UCNOIB30BATh (PYHKIIMOHATIBHBIC TOHATHUS U A3bIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHHMSI), OTIPEIEIATh 3HaUeHUe (DYHKIIMU 110 3HAYCHHIO
apryMeHTa, OIpeeNsTh CBOMCTBA (PYHKIIUH 110 ee rpaduKy
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4.2

CrpouTth rpaduKu 37eMeHTapHBIX QYHKIMI BUaa: y = k/X, y = X2, y=x3, y =
| x|, onmceIBaTh cBOMCTBA YHCIOBOM (DYHKIMH TI0 €€ TpaduKy

IIpoBepsieMbIe 3JIEMEHTHI COAEPKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BBIYUCIICHUS
11 KBanpatuslii kopeHb u3 uucina. [lorstue 006 uppannoHaIbLHOM ducie. JecaTuaabie
IpUOINKEHNS UPPALUOHATBHBIX YHCEI
12 CpoiicTBa apudMeTHUeCKUX KBaJpaTHBIX KOPHEHW M MX HpPUMEHEHHE K
peoOpa30BaHUIO YHCIIOBBIX BHIPAKCHUN M BHIYMCICHUSAM. [leiicTBUTENIbHBIC YNCIIa
1.3 Crenens ¢ nenpIM IoKasaresieM U ee cBoiictsa. CTaHgapTHas 3allMCh YKUCIIa
2 Anrebpanyeckue BbIpaXKEHUS
2.1 KBagparHslil TpeXuiieH, pa3IoKEHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO alredpandeckoi Apodu
2.3 CrnoxeHue, BBlYUTaHUE, YMHOXKEHUE, JIeIeHUe alnredpandeckux Ipoodei
2.4 PanmonanbHble BBIpayKEHUS U UX IIpeoOpa3oBaHue
3 VYpaBHEHHUsI U HEPABEHCTBA
KBanpatHoe ypaBHeHue, popMyiia KOpHEH KBaJpaTHOTO ypaBHEHUSI.
3.1
Teopema Buera
3.2 Pemenue ypaBHeHMil, CBOOAIIMXCA K JUHEWHBIM U KBAIPATHBIM
33 [Tpocreiime ApoOHO-pallMOHATIbHbBIE YPaBHEHUS
I'padnueckas uHTEpHpeTanuss YpaBHEHMH C JByMsl TNEPEMEHHBIMH M CHCTEM
34 JUHENHBIX YPAaBHEHHMH C JABYMs IepeMeHHbIMHU. IlpuMmepsl pemeHus cucreM
HEJIMHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Pemienue TekcTOBBIX 3a/au allreOpandeckuM crocoOom
3.6 UucroBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM TTEpEMEHHOMN
3.8 PaBHOCHIIBHOCTE HEPaBEHCTB
3.9 JInneliHbIC HEPABEHCTBA C OJHOU IIEPEMEHHOU
3.10 CucTemsl TMHENHBIX HEPABEHCTB C OAHON IEPEMEHHOMN
4 OyHKINH
41 [Tonsitue pynkuuu. O0GnacTh onpeaeaeH!s U MHOXKECTBO 3HAUYEHUHN (PYHKLINU.
' CriocoOb1 3aanust QyHKIUN
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4.2 I'paduk dpyakumm. Yrenne cBorcTB PYHKINH 110 €€ rpaduKy

4.3 [Tpumepsl rpadukoB GYHKIHMA, OTPpaXKAIOIMIUX PEaTbHBIE MPOIECCHI

4.4

@DyHKIMH, OMMCHIBAIOIINE MPSMYIO U 0OpaTHYIO MIPOMOPIIHOHAIEHBIC
3aBHCUMOCTH, UX TPaQUKH

4.5 OYHKIUU Y = X2, Y = X3

4.6 Oyukuun y = V'x, y = | x|

4.7 I'paduueckoe perieHne ypaBHEHH U CUCTEM ypaBHEHUIH

9 Kiacce

IIpoBepsiembie TpeGoBaHus K pe3yabraTam ocBoenuns QOII

Koxa .
IDOBEDSIEMOL0 IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAaThl 0CBOCHHSA OCHOBHOM
poBep o0pa3oBaTe/IbHOH NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pesyJbTara
1 Yucna v BIYMCIECHUS
1.1 CpaBHUBATH U YIOPAJOYNBATH PALIMOHAJIBHBIE U HPPALIMOHAJIBHBIE YUCIIA
BeinonuaTe apudgmernyeckue AeHCTBYS ¢ pallMOHAIHBIMU YUCIIAMH, COYeTast
1.2 YCTHBIE W TNHCbMEHHBIE  IPUEMBI,  BBIIOJHATH  BBIUYUCIECHHUA  C
UPPALMOHAIBHBIMU YU CIIAMH
13 Haxoauts 3Ha4eHMs CTENIEHEN C LIEJIBIMU [TI0KA3aTEIsIMU U KOPHEH, BBIYUCIIATD
' 3HAYEHUS YNUCIIOBBIX BBIPAKEHUN
14 OkpyrisTh JAEWCTBUTEIbHBIE 4YHUCIA, BBIIOJIHATh MPHUKUAKY pe3yibTara
' BBIYMCIICHU, OLIEHKY YHMCIIOBBIX BBIPAKEHUN
2 YpaBHEHHS 1 HEPABEHCTBA
21 Pemrate nuHENHBIE M KBaApaTHBIC YPABHEHMS], YPABHEHUS, CBOIAIINECS K HUM,
' npocTeiime ApoOHO-palOHAIbHbIE YPaBHEHUS
Pemate cuctemel AByX JIMHEWHBIX YPaBHEHMH C JIByMs IEPEMEHHBIMH M
2.2 CUCTEMBI JBYX YpPaBHEHMI, B KOTOPBIX OJHO YpPaBHEHHE HE SBIIACTCI
JIMHEVHBIM
Pemate TekCTOBbIE 3a7auM anreOpanvyeckuM CIOcOOOM C  MOMOILBIO
2.3 COCTABJIICHUSl YPaBHEHHs WJIM CHUCTEMbl [JBYX YPaBHEHMH C JBYMs
[IEPEMEHHBIMU
[IpoBoNTh MpOCTEHIINE UCCIENOBAHNS YPABHEHUN U CHCTEM YpaBHEHMM, B
54 TOM 4YHUCJIE€ C TpPUMEHEHHUEM TrpapuUecKuX NpeICTaBIeHUN (Harmpumep,

YCTaHaBJ'II/IBaTB, HUMECT JIN ypaBHeHI/Ie NI CUCTECMa ypaBHeHI/Ifl pemeHI/m, ceClin
HMEET, TO CKOJIBKO)
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Pemarp nuHelHble HepaBeHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300paxaThb

2.5 pellieHre HEPaBeHCTB Ha YHCIOBOM MPSIMOM, 3alMUChIBATh PEILICHUE C TOMOIIbIO
CUMBOJIOB
PemaTh cucTempl TMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIIUE
2.6 KBaJIpAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbl HEPABEHCTB Ha
YHCIIOBOM MPSIMOI, 3aIIUCHIBAThH PELICHHE C TTOMOIIBIO CHMBOJIOB
2.7 Hcnonk30BaTh HEPABEHCTBA MPU PEIICHUH Pa3IMYHBIX 33134
3 DyHKIMHU
PacrioznaBath (QyHKIMHM W3y4eHHBIX BHIOB. lloKa3bBaTh CXEMaTHYECKU
31 pacIoyio’keHre Ha KOOPMHATHOMU IIOCKOCTHU rpaduKoB (GyHKIMH BUaa: y = kx,
y = kx+b, y = k/x, y = ax2+bx+c, B 3aBCHMOCTH OT 3HaYCHUN KOI(DDUIIUEHTOB,
OTIMCBIBATh CBOMCTBA (PYHKITUI
39 [Toxa3piBaTh CXEMaTHUYECKH pACIHOJOKEHUE Ha KOOPAUMHATHOW IUIOCKOCTH
' rpadukoB QyHKIMH Bugay = v'X, y = | x| u onuceiBath cBOMCTBA (HyHKLIMI
33 Ctpouth M M300pakaTh CXEMAaTUYECKU TpapuKd KBaIpaTUYHBIX (DYHKIUH,
' OTHCHIBATh CBOWMCTBA KBAAPATUYHBIX (PYHKIIMIA IO UX TpaduKam
34 Pacno3naBath kBajpaTHuHyr0 (QyHKIHIO IO dopMmylie, TPUBOIUTH MPUMEPHI
' KBaJIpATHUHBIX (QYHKIIMI U3 peabHOM ®KU3HHU, PU3UKU, TEOMETPUI
4 Apudmernueckas 1 TeoMeTpuUecKas Iporpeccun
41 Pacnio3naBaTth apu(MeTHUYECKYI0 U T€OMETPUUECKYIO IPOTPECCUU TPU PA3HBIX
' crioco0ax 3agaHust
42 BBINOMHATE  BBIYMCIEHUS C  HCHOJB30BaHUEM (OpMyNl nN-ro 4jeHa
' apuQMeTUYECKOI U TEOMETPUIECKOM MTPOrPECCUii, CyMMBI MEPBBIX N YWICHOB
43 N300pakath dJIE€HBI TIOCJIEOBATEIPHOCTH TOYKAMH Ha KOOPJAMHATHOU
' IJIOCKOCTH
Pemate 3amauun, CBsA3aHHBIE C YUCIOBBIMU TOCJIEIOBATEIBLHOCTSIMU, B TOM
4.4 Yucie 3aJayd M3 pealbHOM JKM3HU (C MCIOJIB30BAaHHEM KaJbKYJISTOPA,

U (POBBIX TEXHOIOTHH)

IIpoBepsieMble 3J1€eMEHTBI COIEPKAHMS

Kon

IIpoBepsiemMblii 31eMEHT COAEPKAHUA
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1 Uucna u BEIYUCIEHUS
11 PannonaneHble uucia, UppalUoOHAJIbHBIE 4YHCIA, KOHEYHbIE U OECKOHEYHbIE
' JeCATUYHbIE APOOH
MHOXeCTBO JEHCTBUTENbHBIX 4YHCEN, JCHCTBUTENbHBIE 4HCIa KaK OECKOHEYHbIE
1.2 | mecsatuuHble OpoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKJY MHOXECTBOM
JEHUCTBUTEIBHBIX YHCEIl U KOOPANHATHOM NpsAMON. CpaBHEHUE IEHCTBUTENIbHBIX YU CEII
1.3 | Apudpmernueckue AeHCTBUS C ICHCTBUTEIBHBIMHI YHCIAMU
W3mepenusi, mpuOIMKEeHUs, OLEHKU. PasMepbl OOBEKTOB OKPYXAIOIIEIOo MHDA,
14 [|AMTEIBHOCTS IPOLECCOB B OKPYIKAIOLIEM MUPE. [TpubnmxeHHoe 3HaUCHNE BETMYNHBI,
' TOYHOCTh mnpuOmKeHus. Oxpyriaenue uucen. lIpukuaka M OLEHKAa peE3yJbTAaTOB
BBIYMCIICHUI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 | YpaBHEHMS C OJTHOU ITIEPEMEHHOU
2.2 JIuneiinoe ypaBHeHUE. PellieHre ypaBHEHU, CBOIAIINUXCS K JIMHEMHBIM
2.3 | KBagpaTtHoe ypaBHeHUE. PelieHne ypaBHEHU, CBOISIIMXCS K KBaJPaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss yYpaBHEHHUM TPETbeW U YETBEPTOU
' CTENEHEH pa3I0KEHUEM Ha MHOKUTEIN
2.5 | Pemenue 1poOHO-pallMOHANIBHBIX YpaBHEHUI
2.6 | Cucremsl ypaBHEHUM
2.7 | YpaBHeHue ¢ AByMs NIEPEMEHHBIMH U €r0 rpadux
2.8 | Pemenune cucreM ABYyX JIMHEVMHBIX YPAaBHEHHUU C ABYMsI IEPEMEHHBIMU
9 Pemenue cucrem nByx ypaBHEHHI, OJHO M3 KOTOPBIX JIMHEHHOE, a IPYroe - BTOPOi
' CTETIeHH
2.10 |I'paduueckas uHTEpIIpETALIUS CUCTEMbBI YPABHEHHH C IBYMS IEPEMEHHBIMU
2.11 | PemieHue TeKCTOBBIX 3a1a4 alreOpandeckiuM CrocoooM
2.12 | YucioBble HEpAaBEHCTBA U UX CBOWCTBA
2.13 | PemeHne NMHEMHBIX HEPABEHCTB C OAHOU ITEPEMEHHON
2.14 | PemeHune cucTeM JIMHEMHBIX HEPABEHCTB C OJHONU IEPEMEHHOM
2.15 |KBagpaTHble HEpaBEHCTBA
216 I'paduueckas uHTEprpeTanvss HEPAaBEHCTB U CHCTEM HEPABEHCTB C JBYMS
' MepeMEHHbIMU
3 OyHKINH
31 KBagpatuunas ¢yHkuus, ee rpagux u cBoiicta. [lapaGona, KOOpAMHATHI BEPIINHBI
' mapaboJIbl, OCh CHMMETPHH TTapadoJIbI
3.2 |I'paduxu ¢pynkmii y = KX, y = kx+b u ux coiicrsa
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3.3 |I'paduxu pynxumii y = k/X, y = X3 u ux cBoiicTa

3.4 |TI'paduku pyukuy y = VX, Y = |X| ¥ ux cBOiCcTBa

4 YucaoBwie IOCJICI0OBATCIIbHOCTH

Ompenenenue u CrocoObl 3aJaHUs YHUCIOBBIX IOCIEIOBATEIbHOCTEH. 3agaHue

4.1 . . .
II0CJIeI0BATEIbHOCTH PEKYPPEHTHOM hpopMysiol u popmyIioit N-ro wieHa
4 Apudmernueckas nporpeccus. opmyisl N-ro wieHa apupMeTHIecKoil mporpeccuu,
' CYMMBI IIEPBBIX N YWICHOB
43 I'eomerprueckas nporpeccus. @opMynbsl N-ro 4ieHa TeOMETPUYECKOW MPOrpeccuy,
' CYMMBI IIEPBBIX N YWICHOB
44 N300pakeHne 4IeHOB apu(PMETUIECKON U T€OMETPUIECKOI Mporpeccuii TOukaMu Ha

KOOPJMHATHOM MIIOCKOCTH. JIMHEHHBINA U SKCITOHEHIIMAIBHBIN pOCT

4.5 | CnoxHbI€ IPOLIEHTHI

IIposepsiembie Ha OI'D Mo MmaTeMaTuke TPeOOBAHUS K pPe3yJibTaTaM

ocsoenust OOII OO0

Hns npoBenenust OI'D mo maTeMaThke HMCHOJIb3YEeTCsl MepeueHb (KOaudUKaTop)
npoBepsaeMbIx TpeboBanuili k pesynbraram ocBoeHus OOII OOO u nepedyeHb
AJIIEMEHTOB COJEPIKAHMUSL.

Ilepeyens (koaudukaTop) mnpoBepsieMbIX TPe0OBaHUII K pe3yJbTaTam
ocsoenuss OOII OO0

Kon IIpoBepsiemble TpeOOBaHMSI K MNPEAMETHBIM PpPe3yJabTAaTaM OCBOCHHA
NPOBEPSIEMOro | OCHOBHOM  00pa30BaTe/IbHOW  NPOrpaMMbl  OCHOBHOIO  00wIero
TpeOoBaHusi | o0pa3zoBaHusi Ha ocHOBe PI'OC

YMeHue onepupoBaTh MOHSTUSIMH: MHOKECTBO, IOJIMHOKECTBO, ONEpaluu
HaJ MHOXECTBaMM; YMEHHUE ONEepUpOBaTh MOHATUSIMU: rpad, CBSI3HBIA rpad,
1 JEPEBO, LUKJ, IPUMEHATh UX NpPHU PEUIeHUM 33/ay; YMEHHME HCIOJIb30BaTh
rpaduyeckoe MpeACcTaBIeHNe MHOXKECTB JUIsl OMTMCAHUS peabHBIX MPOLIECCOB
U SIBJICHUH, IPU PELLICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEAMETOB

YMeHue onepupoBaTh NOHATHSAMHU: OIpPENEICHUE, aKCHUOMa, TEOopeMma,
JI0Ka3aTeNIbCTBO; YMEHHE PACIIO3HABATh HCTHHHBIE U JIOKHBIC BBICKa3bIBAHUS,
MIPUBOAUTH PUMEPBI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUSA U OTPULIAHUS
BBICKA3bIBaHUN

YMeHue onepupoBaTh NOHATHSIMU: HATypaIbHOE YKCIIO, IPOCTOE U COCTABHOE
3 YUCJI0, NeTUMOCTh HATYPAIBHBIX YUCEN, TPU3HAKHU JETUMOCTH, IIEJI0€ YHCIIO,
MOJIYJIb YHCJIa, OOBIKHOBEHHAS APOOh M IECATUYHAS TPOOb, CTAaHIAPTHBINA BU/T
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YHUCia, PAIMOHAIBHOE YHCIIO, HPPAMOHAIBHOE YHCIO, apu(PMETHUECKUMA
KBaJ[paTHbIA KOPEHb; YMEHHE BBITIOJIHATH ICUCTBUS C YUCIaMHU, CPAaBHUBATH U
YHOOPSJ0YMBATh YHUCJIA, MPEACTABIATh YUCIAa HA KOOPAUHATHOU MPSMOM,
OKpYIJIITh 4YMCIIA; YMEHHE JIeJlaThb NPUKUAKY M OLEHKY pe3yJibTara
BBIYHCIICHUH

YMeHue onepupoBaTh IOHSATHSMHU: CTENEHb C LENbIM I[IOKa3aTeseM,
apuMeTHuecKui KBaJpaTHBIM KOPEHb, MHOTOWIIEH, anredpandeckas qpoob,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOW CTENEHH OOJIbIIEe €UHUIIbI;
YMEHHE BBIMOJIHATH pacueTsl 1o Gpopmynam, mpeodpazoBaHus LEbIX, IPOOHO-
palMOHATIbHBIX BBIPAXKEHUN U BBIPAXKEHHM C KOPHSAMH, pa3liOKEHUE
MHOTOYJeHa Ha MHOXUTEJIM, B TOM YHCJIE C HUCHOJIb30BaHUEM (hopmyi
Pa3HOCTHU KBaIPAaTOB U KBAJPaTa CyMMBbI U Pa3HOCTH

YMeHnue onepupoBaTh NOHATUAMU: YHCIOBOE PABEHCTBO, YPABHEHUE C OJJTHOU
IIEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOW; yMEHUE
pemiaTte JUHEHHBIE W KBaJpaTHbIE ypaBHEHUS, JAPOOHO-paIlOHATbHbBIE
YpaBHEHUsI C OJHOW NEPEMEHHOM, CUCTEMbI JBYX JMHEHHBIX YpaBHEHHI,
JHEHHbIC HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U APOOHO-paAIlIOHATILHBIC
HEpPaBEHCTBA C OJHOM IMEPEMEHHOH, B TOM YHUCJIE IpPHU PEUICHUH 3aJad M3
JpYruX MpPEeIMETOB MW IMPAKTUYECKUX 3a]a4; YMEHHUE HCIOJIb30BAThH
KOOPJIMHATHYIO TMPAMYI0O M KOOPJAMHATHYIO IIJIOCKOCThH JUIsl M300pa)KeHUs
pELICHUI YpaBHEHU, HEPABEHCTB U CUCTEM

YMenue omnepupoBarh MOHSATHSIMH: GyHKOWs, rpaduk QyHKIUH, HynmH
(GyHKLUH, TNPOMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXYTKH BO3pPACTaHU,
yObIBaHUs, HauOosblllee M HaUMEHbIee 3HA4YCHUs (QYHKIUM; yMEHUE
OIIEpUPOBATH MOHATUAMU: IPAMAasi IPONOPLHUOHATILHOCTD, IMHEWHas QyHKIMS,
KBaJgpaTHuHas (QyHKOMs, oOpaTHas NPONOPLUUOHAIBHOCTb, Mapaboa,
runep0osia; yMeHue CTpOUTh rpaduku GpyHKIUHM, UCIIONB30BaTh TpapuKH I
OIpEEIICHUsI CBOMCTB IIPOLECCOB U 3aBUCUMOCTEH, I PEUICHMs 3a1ad W3
JpyruxX Yy4eOHbIX MpPEJMETOB M peajbHOM JKU3HH; yMEHHE BbIpaXaTb
(dbopMysaMu 3aBUCUMOCTH MEX/ly BETUUMHAMU

YMenue OICpHUPOBATH NOHATUAMMU: ITOCIICAOBATCIBHOCTD, apI/Iq)MeTI/I‘leCKaH 151
TCOMETpHUICCKAA nporpeccuu, YMCHHC HCIIOJB30BAaTh CBOMCTBa
HOCHGHOB&TGHBHOCTeﬁ, (I)OpMy.]'IBI CYMMbI U O6IJ_ICFO WICHA IpU PCHICHUHA
3a7la4, B TOM YUCJIC 3a/1a4 U3 APYTUX y‘le6HBIX MpeaAMETOB U peanLHoﬁ KHU3HHU

YMeHnue pelaTth 3aaa4u Pa3HbIX THUIIOB (B TOM YHUCJIC Ha NPOUCHTHI, JOJIHU U
4acTH, IBUKCHUC, pa60Ty, LHEHY TOBApOB M CTOHUMOCTH IIOKYIIOK U YCJIYT,
HaJIOI'H, 3aa41 U3 obiactu YIIPpABJICHUA JINYHBIMUA U CEMEHUHBIMU (1)I/IHchaMI/I),'
YMCHHUE COCTAaBJISATH BBIPAXKCHUSA, YPaBHCHUSA, HCPABCHCTBA WM CHCTCMBI I10
YCJIOBHUIO 3aJda4dMd, HMCCICIOBATH IIOJIYYCHHOC PCIICHUEC W OLCHHBATH
HpaBHOHOILO6HOCTB MOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh MOHATUSAMHU: (QUTypa, TOUKA, OTPE3OK, MpsMmasi, JIyd,
JoOMaHas, yroj, MHOTOYTOJIbHUK, TpPEYroJbHUK, PpaBHOOEAPEHHBIH U
PaBHOCTOPOHHUI TPEYTrOJIbHUKH, MPSIMOYTOJbHBIM TPEYrOJbHHUK, MEIHAHA,
OucceKTpuca M BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHHK, MapajlieorpaMM,
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pOMO, IPSIMOYTOJILHUK, KBAAPAT, TPaIeus; OKPYKHOCTb, KPYT, KacaTelIbHAS,
3HaKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTYpaMU; YMEHHUE pelIaTh 3aJja4u, B TOM
quclie U3 MIOBCEHEBHON KU3HU, HA HaX0XACHUE N'€OMETPUUECKUX BEIMYMH C
MPUMEHEHUEM U3YYEHHBIX CBOMCTB QUryp U (aKkToB

10

YMeHue  onepupoBaTh  MOHATHSAMHU:  PABEHCTBO  (UIYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapajIebHOCTh W TEPIEHAUKYIIPHOCTh MPSIMBIX, YTOJ
MEXIy MPSAMBIMH, TEPICHIUKYISAP, HAKJIOHHAs, MPOeKIus, moxobue ¢uryp,
NOJ0OHBIE TPEYrOJIbHUKH, CHUMMETPHUS OTHOCUTEIBHO TOYKH M HPSMOH;
YMEHHE paclo3HaBaThb pPAaBEHCTBO, CHMMETpUI0O U monxobue ¢uryp,
HapauIeIbHOCTh U EPIEHANKYISIPHOCTD MPSIMBIX B OKPYKAIOIEM MHpE

11

YMeHune onepupoBaTh MOHATUSMU: AJIUHA, PACCTOSIHUE, YTOJ (BEeTUYMHA YIJIa,
CHUHYC U KOCHUHYC yTJla TPEYTOJIbHUKA), TUIOIIa/Ib; YMEHUE OLIEHUBATh pa3Mephbl
PEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHHE MPUMEHATh (POpMYJIbI
nepuMeTpa U IUIOIIAd MHOTOYTOJbHUKOB, UIMHBI OKPY>KHOCTH M IUIOLIAIN
Kpyra, o0bema MpsSMOYrOJbHOTO Mapajlielenuiea; yMEeHUe MPUMEHSTh
MPU3HAKU PABEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJIbHHUKA,
teopemy Iludaropa, TpuroHoMeTpudecKkue COOTHOLICHUS ISl BBIUMCICHHUS
JUTMH, PACCTOSIHUM, TIIOIIAAEH

12

YMenue n3o0paxkaTh I0ckue GUrypbl U KX KOMOWHAIIUY, TPOCTPAHCTBEHHBIE
¢Gurypsl OT pykH, C IOMOIIbIO YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEJCTB MO TEKCTOBOMY MJIM CUMBOJIBHOMY OITMCAHUIO

13

YMeHue OIICpUPOBATh TMOHATUAMU: IIPAMOYTIOJIbHAA CHUCTEMa KOOPAWHAT,
KOOpAWHATBl TOYKH, BCKTOpP, CyMMa BCKTOPOB, INPOU3BCACHHC BCKTOpA Ha
YHUCJIO, CKAIPHOC MMPOU3BCACHUC BEKTOPOB; YMCHUC UCIIOJIB30BATh BEKTOPBI U
KOOpAUWHATHI JUIA MPCACTABICHHUA JAHHBIX U PCHICHUS 3a/iad, B TOM YUCIIC U3
APyrux y‘le6HbIX peaAMCTOB U peaHBHOﬁ KH3HU

14

YMeHne onepupoBaTh MOHSATHUSAMHU: CTOJIOMKOBBIE M KPYTOBBIC THATPAMMEBL,
TabJIUIIBI, cpeiHee apupMeTHUYecKoe, MelnaHa, Hauboblee U HauMeHblIee
3HaueHUs, pa3Max YMCIO0BOro Habopa; yMEHUE U3BIIEKATh, UHTEPIIPETUPOBATD
U IpeoOpa3oBbIBaTh MH(POPMALIMIO, IMPEJICTABICHHYI0 B TalOnMIax U Ha
auarpamMmax, OTPaKalollyl0 CBOWCTBA M XapaKTEPUCTHKU  PpeabHbIX
IIPOLIECCOB M SIBJICHWM; YMEHHME DAcllO3HAaBaTb W3MEHUUBBLIE BEIUYMHBI B
OKpYXaroIleM MUpe

15

YMeHue omnepupoBaTh MOHATUAMHU:  CIydalHBIH  ONBIT  (CIy4alHBIN
HKCIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (RJIEMEHTApHBIN UCXOM) CIy4yailHOro
OMbITa, CllydyailHOE COOBITHE, BEPOSTHOCTh COOBITHS; yYMEHHE HaXOAWUTh
BEPOATHOCTH CIy4YallHBIX COOBITUH B OIBITAX C PAaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMM ~ COOBITHSIMM;  YMEHHME  pelllaTh  3aJauyd  MEeTOJOM
OpPraHU30BaHHOIO Iepedopa M C MHCHOJIb30BAHUEM IIPAaBUJIA YMHOXKEHUS;
YMEHHUE OLIEHUBATh BEPOSITHOCTU PEaJbHBIX COOBITUH W SBICHUH, TOHUMATh
POJIb MPAKTUYECKU JIOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUH B OKPYXKAIOIIEM
MHUpE M B OKHM3HHM; 3HAKOMCTBO C IIOHATHEM HE3aBUCHUMBIX COOBITUH;
3HAKOMCTBO C 3aKOHOM OOJIBIIINX YHCEN U €r0 POJIbIO B MACCOBBIX SIBJICHMSIX

16

YMeHne BbIOWpATh MOMXOASIIANA H3YYCHHBIA METOJ IS PEIICHHsS 3aJauu,
MIPUBOJIUTH IIPUMEPBI MATEMATUUECKUX 3aKOHOMEPHOCTEMN B IPUPOJIE U KU3HU,
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pacno3HaBaTb MPOABJIICHUC 3dKOHOB MATCMATUKH B HCKYCCTBC, OIMUCBHIBATH
OTACJIIBHBIC BBIJAIOMIUCCA PE3YJIbTaThbl, IIOJIYYCHHBIC B XOJAC pPa3BUTUMA
MAaTCMAaTUKH KaK HAYKH, NPUBOAWUTL IMIPUMEPBI MATEMATUICCKUX OTKpLITI/Ifl n
HX aBTOpPOB B OTECUYECTBCHHOM U BCGMHpHOﬁ HCTOpUH

Hepe'leHL JIEMEHTOB COAECPKaHUS, IIPOBEPHACMBIX HA OI'D mo maTeMaTHKe

Kox |IIpoBepsieMblii 3J1eMeHT COAePKAHUS
1 Yucna v BBIYMCIEHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCE
12 OOBIKHOBEHHBIE M JECATHYHBIC IPOOU, MPOIEHTHI, OECKOHEYHBIC NEPUOTUYECKUE
npodu
1.3 PannonaneHele uncna. ApupmeTnyeckue onepanuy ¢ paliioHaIbHbIMU YUCIIaMU
14 JlelicTBuTenpHbIe yncia. ApupmMeTHnyeckre ornepannu ¢ JeMCTBUTEIbLHBIMU YUCIaMU
15 HpI/I6Jm>I<eHUHHe BBIUMCJIEHUS], IPAaBUJIa OKPYIJICHUS, IPUKUIKA U OLIEHKA pe3yibTara
BBIUNCIICHUN
2 AnreOpandecKue BhIPAKCHHS
2.1 | bykBeHHbIC BbIpaXKEHHUS (BBIPAKEHUS C IEPEMEHHBIMN)
29 Crenenb ¢ nenbiM nokazatesneM. CTeneHb ¢ pallMOHaNIbHBIM MoKa3aTesneM. CBoMCTBa
CTEIICHU
2.3 | MHOrOWIEeHBI
2.4 | AnreOpanyeckas qpoOb
25 Apudpmernueckuii KOpeH HaTypaJIbHON creneHu. JlefcTBus ¢ apuMeTHYeCKUMHU
KOPHSIMM HaTypaJbHON CTETIEHH
3 YpaBHEHHS 1 HEPABEHCTBA
3.1 |Lensie u npoOHO-panMoHaIbHbIe ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH YpaBHEHUIN
3.2 | Llensle u 1poOHO-paIOHANIbHBIE HEpaBeHCTBA. CUCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 | Pemenue TeKCTOBBIX 3a1a4
4 UucnoBsle nocae10BaTENbHOCTH
4.1 |llocienoBaTenbHOCTH, CIIOCOOBI 3aJaHUS OCIEN0BATENLHOCTEMN
4.2 | Apudmernueckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX TPOIIEHTOB
5 DyHKINA
51 Oyukuus, cnocoosl 3aaanus GyHkuuu. ['padux pynkunu. O6nacts onpeneneHus u
MHO’KecTBO 3HaueHui Gpynkuuu. Hynu pynkuuu. [IpomexxyTku 3HaKOOCTOSIHCTBA.
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[TpoMexkyTKM MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl U MUHUMYMBbI (QYHKIIHH.
Hauboubiiee 1 HauMeHblee 3HaueHNe (PYHKIIMK HAa IPOMEKYTKE
6 Koopannatsl Ha psAMOM U IIIOCKOCTH
6.1 | Koopaunarnas npsamas
6.2 | JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH
7 ['eomeTpus
7.1 |T'eomerpuueckue (GUTyphl U UX CBOWCTBA
7.2 | TpeyrosbHuK
7.3 | MHOroyrojabHUKH
7.4 | OKpy>XKHOCTb U KpyT
7.5 | H3mepeHne reoMeTpuyeCcKux BEIUYUH
7.6 | BexTopsl Ha INIOCKOCTH
8 BeposaTHOCTh M cTaTUCTHKA
8.1 |OmnucarenbHas CTaTUCTUKA
8.2 | BeposarHocTh
8.3 | Kombunaropuka
8.4 | MHoxecTBa
8.5 |I'padnt

TemaTnyeckoe NJIAHMPOBAHUE

7-i1 KJj1ace
KouunyecTBo 4yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
/| PA3ACTI0B 1 TEM Beero | KOHTPOLHBIE | TIpakTHyeckue 00pazoBaTebHbIE
HporpaMMel paGoTsI paGoTsI pecypeb
Uwucna u DO0P:  "Anrebpa, 7
1 | BPIMHUCICHHA. o5 1 kiacc". OO0 «Knace»
PanuyonanbHnie
qrcna
Aes DO0P:  "Anrebpa, 9
2 /ITCOPAMHCECIUE | 57 1 kiacc". 000 «Knace»
BBIPKCHUS
v DO0P:  "Anrebpa, 9
3 PABHEHILL | o) 1 kiacc". 000 «Knace»
HEPaBEHCTBA
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KoopamHatel u O0P:  "Anrebpa, 7
4 | rpaduku. 24 1 kiacc". 000 «Knace»
DyHKIUU
I O0P:  "Anrebpa, 7
5 OBTOpere 1| g 1 kiacc". OO0 «Kmace»
o0o0mieHne
OBLIEE
KOJIMYECTBO
YACOB 110 10215 2
[TPO'PAMME
8 kuace
KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanue
/m | pa3aesioB U TeM (L ppoBnic)
pasi Beero | KOHTPOILHBIE | TIpakTHyeckue 00pazoBaTelbHbIe
porpamMmal padoThI padoThI pecypeb
Uucna u DO0P:  "Anrebpa, 8
1 | BPIMHCICHHA. 15 kiacc". OO0 «AKnace»
KBagparusie
KOpHH
Uucna u D0P: "Anrebpa, 8
BBIYHCIICHUSI. kiacc". OO0 «Knace»
2 | Cremnenb c|7
LEJTBIM
nokasaresem
Anrebpanueckue DO0P: "Anrebpa, 8
BBIPAYKEHUSI. kiacc". 000 «Knace»
3 . 5 1
KBanpatuslii
TpexXuJIeH
Anrebpanueckue DO0P: "Anrebpa, 8
BBIPAKEHUS. kiacc". 000 «Knace»
4 15 1
Anrebpanueckast
IpoOb
VYpaBHeHuss u D0P: "Anrebpa, 8
HEPaBEHCTBA. kiacc". OO0 «IKnace»
5 15 1
KBagparusle
ypaBHEHHUS
VYpaBHeHUsT U O0P: "Anrebpa, 8
HEpPaBEHCTBA. kimacc". OO0 «AKnace»
6 13
Cucremsl
YpaBHEHUU
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YpaBHeHHS U OO0P: "Anrebpa, 8
7 |HepaBeHCTBa. 12 1 kiacc". OO0 «AKmacey»
HepasencrBa
OyHKIUH. O0P: "Anrebpa, 8
8 | OcHoBHbIE 5 kiacc". 000 «Knace»
TTOHSITHS
DyHKIUH. DO0P: "Anrebpa, 8
9 | Ywucnoseie 9 kiacc". 000 «SKnacc»
byHKIMH
10 [ToBTOpeHne w 5 1 DO0P: "Anrebpa, 8
00001meHue kiacc". OO0 «Knace»
OBILEE
KOJIMYECTBO
YACOB 1o 10215 0
[TPOT'PAMME
9-it kJaace
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne a3leJioB H TeM (ppoBIe)
w/m | PA3A Beero KontpoabHere | [IpakTuyeckne | ogpasoareabHble
HporpamMMBbl paboThbI paboThbI pecypeb
Yucna u O0P:  "Anrebpa, 9
1 | BPIIMCICHHA. 9 kiacc". OO0 «AKnace»
JlelicTBUTENIbHBIC
qrcna
YpaBHeHUs " 30P: "Anrebpa, 9
HEpaBCHCTBA. kiacc". OO0 «AKmacey»
2 . |14 1
YpaBHEeHUsI ¢ OAHOMN
IIEPEMEHHOMN
YpaBHeHUS u O0P: "Anre6pa, 9
3 | HepaBeHCTBa. 14 1 kiacc". 000 «Knace»
CucreMsl ypaBHEHU
YpaBHeHUS u O0P: "Anrebpa, 9
4 | HepaBeHCTBa. 16 1 kiacc". OO0 «Knace»
HepasencrBa
O0P: "Anreopa, 9
S5 | ®ynkuuu 16 1 knacc". OO0 «Knace»
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D0P: "Anrebpa, 9
6 Hncnospie 15 1 knacc". OO0 «Knacc»
[I0CJIENOBATEILHOCTH
[ToBTOpenue, DO0P: "Anrebpa, 9
7 000611eHue, 18 1 kiacc". 000 «SIKmacey
CHCTEMATH3AIIH
3HAaHUH
OBIIEE KOJIMYECTBO
YACOB I1O | 102 6 0
ITPOI'PAMME
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