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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma mo mnpeamery «Anredpa» miisi ydammxcs 7-9 Kiaccos
0011e00pa3oBaTeIbHON IIKOJIBI COCTaBJIeHAa B COOTBETCTBUM C TpeOOBaHUSMU
®I'OC (0O00), Ha ocHoBanuu PDenepanbHOM 00pPA30BATEIBLHON MPOTrPaMMBI
(®OIT), na ocHoBe TpeboBaHuii K pe3yiabTaTaM OCBOEHUS OCHOBHOM
oOpazoBarenbHO# mporpammel, npencraBieHHbx B GI'OC OO0 ot 31.05.2021 Ne
287, IlpumepHOil OCHOBHOM 0Opa3oBaTEIBLHON MPOrPaMMbl OCHOBHOTO OOIIETO
oOpazoBanus (omoOpeHa pelieHueM (eaepalbHOrO  y4eOHO-METOAMYECKOTO
oO0benuHEeHUsT 1o oO0meMy oOpas3oBaHuio, MpoTokon oT 18.03.2022 N 1/22),
XapaKTEePUCTUKHU TUIAHUPYEMBIX PE3yJIbTaTOB JYyXOBHO-HPABCTBEHHOTO Pa3BUTHSA,
BOCIIUTAHUSI W COIMAIM3AIMU OOydJaronuumxcs, npeacraBieHHor B IlpumepHoit
nporpamme BocnuTanus (ono6peno pemennem ®YMO ot 02.06.2020), a tak xe
OCHOBHOHM 00pa3zoBarenbHOU mporpaMmmbl MBOY U B COOTBETCTBUU C y4e€OHBIM
mmanoM MBOY «COII Ne20 um. A.A. XMeJIEeBCKOTOY.

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHUs: OHA 00ECIIeYMBAET U3yUEHHUE JIPYTUX JUCITUIUIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOJIOJDKEHUST 00pa30BaHUs M B TIOBCETHEBHOM kM3HU. Pa3BuTHe y 00ydaromumxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM € CYIIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTpaKeHUsI MaTEMAaTUYECKON HAyKOM SIBJICHUI U MPOIECCOB
B NPUpOJIE W OOIIECTBE, POJIM MATEMATHYECKOTO MOJEIMPOBAHUS B HAYyYHOM
MO3HAHWUU M B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHHUS
W KauyeCTB MBIIUICHUS, HEOOXOAMMBIX IS aJanTalliid B COBPEMEHHOM IU(PPOBOM
obmiectBe. M3ydenue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHUS HAOJIOJATh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYyeT KPUTHUUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTyMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBHUS ¥ BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca alreOpsl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalOIIUXCSA: OHU UCIOJIB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PAcCYXJeHUsI, 0000IIeHNEe U KOHKPETU3AINI0, a0OCTparupoBaHue U
ananoruto. OOydyeHme  anrebpe  mpeamnmoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSATEIILHON JICSITCIIBHOCTH  OOYYaloNuXcs, TO3TOMY CaMOCTOSTEILHOEC
pelIeHuE 3aa4 SBISICTCS peallu3aiyeil N1eITeIbHOCTHOTO TIPUHIIAITA 00YUYEHUS.

B crpykType mporpammbl y4eOHOTOo Kypca «Anredpa» mjis OCHOBHOTO
o01iero 006pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJIECPKATEIHHO-METOUICCKIE
JuHUM: «Yucaa u BRIUUCIEHUSN», « ANTeOpandecKkue BhIPAKCHUSNY, «YpaBHEHUS U
HepaBeHCTBa», «Dynkiuny. Kaxnas w3 3TUX colepKarelbHO-METOINYECKHX
JIMHUM pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUYEHUsI Kypca, B3aUMOICUCTBYS C
IPYTUMHU €ro JuHusSMUA. B Xxome w3ydeHHs y4eOHOro Kypca OOydarouumcs
MPUXOAUTCS JOTUYECKH PACCYXKaTh, MCIIOJIH30BATH TEOPETHKO-MHOKECTBECHHBIN
s3bIK. B CBSI3M ¢ 3TMUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI



HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro 00pa30BaHUs U CHOCOOCTBYIOIIME OBIAJECHUIO O0YyYaIOIIMMUCS
OCHOB  YHUBEpCAJIBHOTO  MaTeMaThueckoro s3eika. CopepxaTenbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO y4yeOHOro Kypca «Airedpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «YHWcIa W BBIYMCICHUS» CIYXKHT OCHOBOM ISt
JaIbHEUIIET0 M3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIMXCs
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aIrOpUTMaMHu, a
TaK)Ke MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCETHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOT'O 0OIIEro oOpa3oBaHuUs
CBSI3aHO C PAalMOHAIBHBIMH WM HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM
MIPEACTABICHAN O JACHUCTBUTEIBHOM WYHCIE. 3aBEPUICHUE OCBOCHHSI YHCIIOBOM
JUHUM OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHHUIo.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJIreOpandecKe BhIPaKEHUSD
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEeMaTHYECKOTO amnmapara, HeoOXOJUMOTO N7 PEIIeHUS 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U TNPAKTHKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOro 0011ero o0pa3oBaHUsl Yy4YyeOHBIM MaTepuan TPYHIUPYETCS BOKPYT
paIMOHAIIBHBIX BBIpaKeHHUI. AnreOpa JEMOHCTPUPYET 3HaUYECHUE MAaTEMaTHUKU Kak
s3bIKa ISl TIOCTPOEHHUS MaTeMaTUYeCKUX MOJeNel, OIMUCaHUs TPOIECCOB U
SBIIEHUN peanpbHOro Mwupa. B 3amaum oOydeHust anreOpe BXOAAT TaKke
JanbHEWIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca WHGOPMATHKW, ¥ OBJAJCHHE HaBBIKAMU
JNeAyKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Conepxanue GyHKIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJIEHO Ha TOJIyYeHUE
OOyYarOMMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJEIH
JUISL OTIMCAHUS M UCCIIEJOBaHMSI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B MPUPOJIE
u obumiectBe. M3yueHue marepuana crnocoOCTBYET PA3BUTHUIO y OOYyYarOlIUXCS
YMEHHsI UCTIOIh30BaTh Pa3IMYHbIC BEIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpaduuecKre, BHOCUT BKIaJA B (POPMUPOBAHHE
MIPEICTABICHUM O POJIM MAaTEeMAaTHUKU B PA3BUTHH [IUBUIN3AIUN U KYJIbTYPHI.

MECTO YYEBHOI'O IIPEJMETA «AJITEBPA» B YYEBHOM IIVIAHE

B coorBerctBuM ¢ @DepepanbHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 0011ero oOpa3oBaHusi B 7-9 kiaccax usydaercs ydeOHbIH
npeaMer «Anredpay, KOTOPBIH BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/esibl
cogepkaHus: «Uucna M BBIUMCICHUS», «AIreOpanyeckue BBIPAXKECHUSD,
«YpaBHEHUsI U HEpaBEHCTBa», «DYHKIMM» U SBISETCS 00A3aTENbHBIM JJIs
U3yYEHUS.



PaGouast mporpamMmmMa opueHTHpOBaHA HA WCIOJIL30BAHHE Y4€OHO-METOIUYECKOTO
komiiekca (YMK) «Anrebpa» (aBtopel: MakapsiueB FO.H., Munmioxk H.I'.,
Hemkos K.M., CysopoBa C.b. u np.), mpeaHazHadeHHoro mjsi 7-9 kiaccos
00111e00pa30BaTeNIbHBIX YUPEKIACHUM, n3aaTeabcTBo «IIpocBemenney, 2023

Ha uzydenue yueOHoro kypca «Anredbpa» orsoautcs 306 yacos: B 7 kjacce

— 102 gaca (3 ygaca B Henento), B 8 kimacce — 102 4gaca (3 ygaca B Hemento), B 9
kimacce — 102 ygaca (3 yaca B HEJZIEIHO).
YpoBeHb 00ydeHHs — 0a30BbIH.

COAEPXAHUE OBYUEHUA
7 KIIACC

Yuciia ¥ BIYHCICHUSA

JpoOu OOBIKHOBEHHBIE M JIECSITHUYHBIE, IEPEXOA OT OJHOU (OPMBI 3aIUCU
npobeit k gpyroil. IloHsTwe palMOHAaIBLHOTO 4YHCa, 3aluCh, CpPaBHEHUE,
YVHOPSAJOYMBAHUE  pAlMOHAIBHBIX 4uced. ApudmMmernyeckue JeUCTBUA €
palMoOHANBHBIMU YKcIaMu. PeleHne 3aad U3 peaJbHOW MPAKTHKM HA 4acTH, Ha
JTpoOH.

CreneHb C HaTypallbHBIM IIOKa3aTeJeM: OIpe/esieHrne, MpeoOpa3oBaHue
BBIPKEHHUI HA OCHOBE ONpENENeHus, 3auch 00nbIINX yncen. [IpoleHTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIE 3ajjaud Ha
IIPOLICHTHI, PELIEHUE 3a]1a4 U3 PEAJIbHON PAKTUKH.

[IpumeHeHne MNpU3HAKOB  JIEITUMOCTH, PAa3jOKE€HWE Ha  MHOXHUTEIH
HaTypaJbHbIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCle TpsiMas W oOparHas
IPONOPILIMOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlonmycTUMBbIE
3HaueHUA nepeMeHHbIX. [IpencraBpienre 3aBUCUMOCTY MEXy BEIMUMHAMU B BUJIE
dbopmybl. Beruucaenus no ¢popmynam. [lpeobpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
IPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK U MPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENEM.

OpHounensl U MHOroueHbl. CteneHb MHOrouwieHa. CilokeHue, BhIYMTaHue,
YMHOKEHHE MHOIOWICHOB. @OpMyJbl COKPAIIEHHOIO YMHOXEHUS: KBaApar
CyMMbI M KBaapaT pasHocTH. Popmyna pa3sHOCTH KBaApaToB. PasioxeHue
MHOTOWIEHOB Ha MHOXHUTEJH.

YpaBHeHUs U HEPABEHCTBA



VYpaBHeHHE, KOpPEHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YWCIO KOPHEW JIMHEWHOTO
YpaBHEHUS, pELICHUE JIMHEWHBIX ypaBHEHUM. COCTaBICHHE YpaBHEHUH IO
YCIJIOBHIO 3aJa4M. Pelenne TeKCTOBBIX 3a71a4 C IOMOIIBI YPABHEHMIA.

JluneitHoe ypaBHEHHE C ABYMs NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHMU C ABYyMs INEpPEMEHHbIMU. PelieHue cucrem ypaBHEHUU
ciocoO0oM MOACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3alad € IOMOIIbBIO
CUCTEM YPAaBHECHH.

DOyHKUIMHA

Koopaunara Touku Ha npssMoit. YncCIIoBbIE TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucremMa koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumeps! rpadukoB, 3aJaHHBIX (OpMYJIaMHu.
Yrenne rpadukoB peanbHbIX 3aBucuMocTed. [lonsarue @yuknuu. ['padux
¢ynkuuu. CoiicTBa pyHkumil. JInnelinas pynkuus, e€ rpaduk. ['padux GyHkumn
y = |X|. I'padmueckoe perieHne JIMHEWHBIX ypaBHEHUH M CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucaa v BIYMCICHUSA

KBagparueiii kopeHb u3 uucna. [loHsitue 00 uUppalMoOHAIBHOM YHCIIE.
JlecsiTuuHble TPUOIMKEHUST UPPALMOHAIBHBIX unced. CBoMCTBA apupMeTHIECKUX
KBaJPAaTHBIX KOPHEW U X MPUMEHEHUE K TPEoOpa30BaHUIO YHCIOBBIX BhIPAXKEHUI
Y BBIUKCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CrerneHb ¢ LeabIM MOKa3aTeneM U e€ cpoiicTBa. CTaHAapTHas 3alUCh YHCIIA.

AJiredpanyeckue BbIpaKeHUs

KBagpaTHbiii  TpE€XuieH, pas3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoil JpoOu.
CnoxxeHune, BBIYMTAHHWE, YMHOXXCHHE, JCJIICHHE anreOpanmdeckux JapoOeit.
ParmonanbpHbie BEIpaKEHUS M UX MpeoOpa3zoBaHUeE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Gopmyna KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Tpocreiimue ApoOHO-palMOHATIEHBIE YPABHEHUS.

['padmyeckass uHTEpIIpeTalvs YPaBHEHHUM C JIBYMSI IEPEMEHHBIMH U CHCTEM
JVUHEWHBIX YpaBHEHUU C JBYMsS IepeMEHHbIMHU. lIpumepnl pelieHus cucreM
HEJIMHEWHBIX YPABHEHUN C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 anreOpanvaecKuM CriocoOoM.



YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DOyHKIMHA

[Tonsitue @ynkuu. OOnacTh OMpeAeNeHus W MHOMXECTBO 3HAUYCHHM
¢ynkiun. CriocoObl 3a1anus QyHKIUHN.

I'paduk Pynkuuu. Yrenue cpoiictB (yHkumu mo e€ rpaduky. IIpumeps
rpadukoB GYHKINMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.

@DyHKIMY, OMUCHIBAIOIIME TNPSIMYI0 M OOpaTHYIO MPOIMOPLHOHAIBHBIC
3aBUCUMOCTH, UX rpaduku. OyHKIuu y = X2,y = X3,y = VX, y=|x|. I'paduaeckoe
pEIICHUE YPABHEHUN U CUCTEM YPaBHECHUM.

9 KJIACC

Yucaa v BBIYMCICHUA

PannonanbHble 4yKcia, UppalloOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JEeCATUYHBIE ApoOU. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKly MHOXKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSMOM.

CpaBHEHHME [IEWCTBUTENIbHBIX YHCEN, apU(pMETUYeCKue JEHUCTBUS C
JNEWCTBUTEIBLHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpa, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnmxE€HHOE 3HAUEHUE BEIMYMHBI, TOUHOCTh MPpUOIMKeHus. OKpyrieHue
yucell. [[puknaka u oneHka pe3yJibTaTOB BEIYUCIECHUN.

YpaBHeHHS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHM, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanparHoe ypaBHeHue. [IpumMepsl pemieHrs ypaBHEHUN TPETbEN U YETBEPTOU
CTETICHEHN Pa3JI0KEHUEM HA MHOXKHUTEH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHune TEKCTOBBIX 3ajiay
aredpandecKuM METOJIOM.

VYpaBHeHHe ¢ ABYyMs NEpPEeMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHU,
OJIHO W3 KOTOpPBIX JHUHEHHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 anreOpanaecKuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne JMHEWHBIX HEPABEHCTB C OJHOM IMEPEMEHHOU. PelieHne cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.



['padrueckass wHTEepmpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MEPEMEHHBIMU.

DOyHKIUU

KBangpatuunas dyskiusa, e€ rpaduk u cBoiictBa. Ilapabosia, KOOpAUMHATEHI
BEPIIMHBI TapadoJibl, 0Cb CAMMETPHHU MapadoIbl.

I'padukn bysxmumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux
CBOMCTBA.

YucsoBble MOCJI€10BATEILHOCTH U IPOTPECCUM

IlonsgTe YHMCIOBOM MOCJIENOBATCIILHOCTH. 3aJaHHUE I10CJIEIOBATSIHFHOCTH
pPEKYppEHTHOHN (opMynol U popmysoil N-ro wieHa.

Apudmernueckass u reoMmerpuueckas mporpeccud. Popmyinbl N-ro yjaeHa
apu(pMETHIECKON U TEOMETPUIECKON MTPOTPECCU, CYMMBI IEPBBIX N YJICHOB.

N3o0paxkeHne 4iaeHOB apr(METHUYECKOH M TeOMETPHUUYECKOM IPOTpecCHid
TOYKaMHU Ha KOOPAWHATHOM ITIOCKOCTH. JIMHEWHBIN M AKCIOHEHUUAIBHBINA POCT.
CI1oXHBIE IPOLICHTBI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE Ppe3yJabTaThbl OCBOCHHUS MPOTrpaMMbl  y4yeOHOro Kypca
«Anrebpa» XapaKTepu3yroTCs:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBJICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHUCKOU
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHIXKEHHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOM MaTE€MaTUYECKOM WIKOJIbI, K MCIOJb30BAHUIO 3THUX
JOCTIKCHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEHN TpaKJaHUHA U peau3allui ero
npaB, TMPEJICTABICHUEM O MaTeMaTHYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYP TPaKIaHCKOTO 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUUECKHUX MPOOJIEM, CBI3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUUW HayKH, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IPUHLHUIIOB B IESATEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAHOBKOII Ha AaKTUBHOE Yy4YacTH€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM BaXHOCTHM MAaTEMAaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl yCTEIHOM MNpodeccruoHaIbHOM



JEATEIbHOCTH W Pa3BUTUEM HEOOXOJUMMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOLIMOHAIBHOMY M  3CTETHMYECKOMY BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHH, PacCyXICHUH, YMEHHUIO BHJIETh
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI0 MO3HAHHUSA:

OpUEHTALlMEW B JACITEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4yHBIX
IPEJICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJOBEKa, IPUPOJBI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
JeATEIbHOCTH, TAaNoB €€ pa3BUTUSA WM 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMAaTHYECKOW KYyJbTYypOW Kak CPEICTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEMIIMMHM HABBIKAMHU HCCIEN0BATEIBCKON
NEeSATEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOpMHMPOBAHHE KYJIbTYPbl 310pPOBbS H
IMOLMOHAIBHOTO 0J1ATONOTY YU :

TOTOBHOCTBIO IPUMEHATh MaTEMaTHYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBBS, BEIEHUS  3J0pPOBOro  oOpa3a KHU3HU  (3I0pOBOE  IUTAHHE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXA, pEryJspHas Qu3nyecKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa peQIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O )K€ MpaBa IPYroro 4YeI0BeKa;

7) 3K0JIOTHYECKOe BOCITMTAHHE:

OpUEHTaluel Ha IPUMEHEHUE MaTEMaTUYECKUX 3HAHUN Ul pelIeHUs 3a1ad
B 00JIACTM COXPaHHOCTH OKPYKaIOIIEH cpeibl, IUIAaHUPOBAHUSA IOCTYNKOB H
OLICHKM WX BO3MOJKHBIX TMOCJIEICTBUI [JIsl OKPYXalolled Cpenbl, OCO3HAHHEM
r7100aJpHOTO XapakTepa 3KOJOTHUYECKUX MPo0JieM U MyTel X pelIeHus;

8) ajanTanus K M3MEHSAIONIUMCH YCJIOBUSIM COUMAJIBLHONW U NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JeATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOJEH, MpuoOpeTaTh B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OIbITa IPYTHUX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHUW, B TOM YHUCIE
bopMyaMpoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyallMi0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIMHA KOHTPMEp, KOPPEKTHPOBATb



NPUHUMAaeMble pPEIICHUsI U JACUCTBUSA, (POPMYIUPOBATH M OLICHUBATh PUCKH U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.
METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBble Jjornyeckue a1eiicTBUA:

e BBISIBJISITh U XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATHUN, YCTAaHABIUBATh CYIIICCTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBAHUS JIJIs1 000OIIEHHS M CPaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

e BOCIIPUHUMATh,  (POPMYJIHPOBATH U  NPeoOpa3oBbIBATh  CYXICHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

* BBISBIIATD MaTeMaTU4YECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U 51
NpOTUBOpEUMs B (PaKTax, JAHHBIX, HAOMIOJEHUAX U YTBEPKICHUSX, MpEAiaraTh
KPUTEPHH IS BBIABICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

e ICJIaTb BBLIBOJbI C HMCIIOJIIb30BAHHCM 34dKOHOB JIOTHKH, ICAYKTHUBHBIX H
NHAYKTHUBHBIX YMOSaKJIIO‘IeHHfI, YMOSaKJHOIIeHI/Iﬁ 110 aHAJIOTUH,

e pa30upaTh JOKA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKIACHUM (IIpsiMble U OT
OPOTUBHOIO), MPOBOJUTH  CAaMOCTOSATEIbHO  HECJOXKHBIE  JIOKa3aTesIbCTBa
MaTeMaTU4YeCKUX (PAKTOB, BBICTpPAUBATh apryMEHTALUIO, MPUBOAUTH IMPHUMEPHI U
KOHTPHPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BBIOMpaTh Ccrmoco0 perieHus y4deOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapHAHTOB  PEIICHUS, BBHIOMpATh HaWOoJiee TMOAXOAAIIMA ¢ yIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaregbcKue 1eHCTBUA:

e ICTIOJI30BATh BOMPOCHI KaK UCCIIEI0BATEIbCKUM HHCTPYMEHT MO3HAHUS,
bopMyIMpoBaTh BONMPOCHI, (PUKCUPYIOIIKE TPOTUBOPEUHE, MPOOIEMY,
CaMOCTOATENIbHO YCTaHABIMBATh HCKOMOE U JaHHOE, (POPMUPOBATH TUTIOTESY,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

o IPOBOJIMTH 10 CAMOCTOSTEIILHO COCTABIICHHOMY TIAHY HECIIOKHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEAOBAHHUE IO YCTAHOBICHHIO OCOOCHHOCTEH
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;



e CAMOCTOSITEIHHO (POPMYIUPOBATH OOOOIIIEHUS U BHIBOJIBI 10 Pe3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, HCCIIEAOBAaHNS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUH;

¢ I[IPOTHO3UPOBATh BO3MOKHOC PA3BUTHUC IIPOLECCCA, 4 TAKIKC BbIABUI'ATb
MMPCAIIOJIOKCHHA O €TI0 PAa3BUTHU B HOBBIX YCIIOBUAX.

Pa6ora ¢ unpopmanmeii:
e BBISIBJISITH HEJIOCTATOUHOCTh U M30BITOYHOCTh MH(POPMAIIUHU, JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3aa49H;

e BRIOMpaTh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

« BBIOMpaTh (hOpMy IIPEACTABICHUS HHPOPMALIUU U UILTFOCTPUPOBATH
pelaeMble 3a/1a4u CXeMaMu, InarpaMMaMu, HTHOM TpaduKoi 1 UX KOMOWHAIUSAMU;

e OLICHUBATh HA/IEKHOCTh MH(POPMALIMH 110 KPUTEPUSAM, IPEITI0KEHHBIM
YUHUTENIEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

e BOCIIPUHUMATDH U (POPMYITUPOBATH CYKIEHUSI B COOTBETCTBUU C YCIOBUSIMU
U LEJSIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHUS B
YCTHBIX U IMCBMEHHBIX TEKCTaX, 1aBaTh ITOSICHEHMS 110 X0y PELIEHHUs 3a1a4H,
KOMMEHTHUPOBATH ITOJy4YECHHBIN pE3yJIbTaT;

* B X0ZIe 00CYKJIeHHU 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CY AaeMOU TEMBI,
npo0JieMbl, pelaeMoil 3a1a4u, BbICKAa3bIBATh UJEH, HAIIEJICHHbIE Ha TOUCK
pELIEHMS], COITOCTABIATh CBOM CYXKJEHUS C CYKIECHUSIMH IPYTUX YYaCTHUKOB
nuanora, OOHapy»UBaTh Pa3InyUe U CXOACTBO MO3UIIHM, B KOPPEKTHOM (hopme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

e [IPEICTABIIATH PE3YJIBTATHI PEIICHUS 3a1a41, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CAMOCTOSITEILHO BHIOUPATHh (POPMAT BBICTYIUICHUS C YYETOM 3a]1a4
MPE3eHTAlUU U OCOOEHHOCTEN ayJuTOpHUU;

e IOHMMATh U UCIIOJIb30BATh NPEUMYLIECTBA KOMAaHIHOW U UHIUBUYaTbHOU
paboThI MpHU pelIeHNH YIeOHBIX MaTeMaTHYECKUX 3a/1aY;

e MPUHUMATH I1€JTb COBMECTHOM ESITEIbHOCTH, TUTAHUPOBATH OPTaHU3AIHIO
COBMECTHOM paboThI, paclipeAessiTh BUABI Pa0OT, TOTOBAPUBATHCS, 0OCYKIATh
MPOIIECC U PE3YNIBTAT PA0O0THI, 0000IaTh MHEHUS HECKOJIBKHX JTFOJICH;



e y4aCTBOBAaTh B IPYNIOBLIX (hopMax paboThl (00Cyx1eHus, 0OMEH
MHEHUSIMHU, MO3TOBBIE IITYPMBI M IPYTHE), BBIMOIHITH CBOIO YacThb pabOThI U
KOOPAMHHUPOBATH CBOU JACHCTBUS C JPYTUMHU YICHAMHU KOMaH b, OI[CHUBATh
Ka4eCTBO CBOETO BKJIAJa B OO MPOAYKT MO KPUTEPUIM, CPOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUL.

PeryasiTuBHbIe YyHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

e CAMOCTOSITEILHO COCTABIIATH IJIaH, AJITOPUTM PEIIeHUs 3a7a4u (MU ero
4acTh), BRIOUPATh CIIOCO0 peIIeHUs ¢ Y4ETOM UMEIONTUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHuii ¢ y4éToM HOBOM MH(MOPMALIHH.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIBLHbINA HHTEJJIEKT:
e BJIaJICTDH crocooamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA IIponHecCa 1 pe3yjibTaTra
peIICHUA MaTeMaTHUYECKOM 3aga4dn,

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPY PELICHUN 3a1a4H,
BHOCUTbH KOPPEKTHUBBI B ICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

e OLICHMBATh COOTBETCTBUE PE3YJIbTATA JEATEIbHOCTH MIOCTABICHHOM LEJIN U
YCIIOBUSIM, OOBSICHATH MPUUHMHBI JOCTUKEHUS WU HEAOCTUKEHUS LIETH, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xoHmy oOyuenuss B 7 kJjacce oOydYarolMiCs TOJMYYUT CIIEIYIOIINUE
MpeAMETHbIE PE3YIbTaThI:

Yucaa v BIYMCICHUSA

BrImioHSATh, coYeTass YCTHBIE M MHChbMEHHBIE MPUEMBI, apu(dMETHUECKHE
JIEUCTBUS C PAIMOHAILHBIMU YUCIIAMH.

HaxoauTh 3HaueHUs] YHUCJIOBBIX BBIPAKEHUH, MPUMEHSITH pPa3zHOOOpas3HbIC
CriocoObl M MPUEMBI BBIYUCIICHUS 3HAYCHUN JAPOOHBIX BBIPAKEHUM, COACPIKAIIUX
OOBIKHOBEHHBIE U IECATUYHBIC IPOOH.

[lepexoauTh OT omHON (HOPMBI 3aMKMCH YUCEN K APYyroi (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh M YIIOPSIIOYMBATH PAIIMOHAJIBHBIE YHCIIA.

OKpyrasTh yKcIa.



BBINONHATS NPUKHUAKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM, OLIEHKY 3HAaYCHHUU
YUCJIOBBIX BBIPAKCHHWU. BBINOIHATE AEUCTBHS CO CTENEHSAMH C HATYpaJIbHBIMU
ITOKA3aTEIISIMH.

[IpumeHATs  OpU3HAKU  JEJIMMOCTH,  PAa3l0KEHUE HAa  MHOXUTEIH
HaTypaJIbHBIX YUCEIL.

Pemate mpakTHKO-OPMEHTHPOBAHHBIE 337a4M, CBA3aHHBIC C OTHOLICHUEM
BEJINYMH, MNPONOPLUMOHAIBHOCTBIO BEIWYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3ysbTaThl PELIEHUs 3aa4 C YYETOM OrPaHUYCHUM, CBSA3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX OOBHEKTOB.

AuredpanvyecKue BbIPpAKEHUSA

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B IpoLecce OCBOCHUS YUeOHOro MaTepuarna.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPQXKEHUH IPU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BoeInonHATE  NpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM TOJIOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYWIEHA HA MHOTOWIEH M MHOIOWIEHa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIecTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOIIBIO
BBIHECEHUSI 33 CKOOKM OOIIEro MHOXMTENsA, TPYNIUPOBKU  CIIAraéMbIX,
npuMeHeHus: (POpMyJ COKPAILIEHHOTO YMHOKEHHS.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYWIEHOB ISl PELICHUS Pa3IMYHbIX 3ajay
13 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIIbHOU ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYpPAIbHBIMU IIOKA3aTEISIMU LIS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IpaBUJIa
IIepexo1a OT UCXOAHOTO YPABHEHUS K PaBHOCHUIBHOMY eMmy. IIpoBepsATs, sABisieTCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPYU PELICHUU JIMHEWHBIX YPABHEHUM U UX
CUCTEM.

[TonGupare mnpumepbl Map 4YHUCEIN, SBIAIOIMIMXCS pPEIIeHUEM JUHEHHOro
YPaBHEHMUS C ABYMS IIEPEMEHHBIMMU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, NPUBOJAUTH MPUMEPHI PELICHUS
YPaBHEHUS.

Pemats cucrtemsl IByX JIMHENHBIX YPAaBHEHUU C IBYMsI IIEPEMEHHBIMU, B TOM
yucle rpaduyecKy.



CocraBisTh W pemiaTh JUHEHMHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX
YpaBHEHUH IO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl NIOJIyYeHHBIN Pe3yJIbTaT.

DOyHKIMHA

N300pakath Ha KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIUE 3a/JAHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OTMeuaTh B KOOPJIAMHATHOW IIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPIAWHATAM,
CTpouTh rpaduku TMHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXITY
BEJIMUYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOMMOCTD,
IIPOU3BOAUTENIBHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMHU MO 3HAUCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cnocod MpeACTaBICHUS U aHaiu3a WH(OpMaIuy,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIIECAYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BBIYMCICHUSA

Hcnonb30BaTh HayallbHbIE MPEACTABJICHHUS O MHOXECTBE JAEHCTBUTEIBHBIX
yucen JJIsl CPaBHEHUSI, OKPYTJIEHUS U BbIUUCIECHUMN, N300paxaTh JAEHCTBUTEIbHbBIC
4yycila TOYKaMU Ha KOOPAWHATHOU IIPSIMOM.

[IpumensaTe moHsTHE apUMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWThH
KBaJIpaTHbIE KOPHM, UCIIOJIB3Yysl MPU HEOOXOAMMOCTH KaJbKYJISTOP, BBIMOJIHSATH
npeoOpa3oBaHus BBIPAKEHUN, COAEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEMN.

Hcnonp30BaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUYHBIX
npobeii u crenieHeit uucia 10.

AuredpanvyecKue BbIPAKEHUA

[IpuMeHsATh TOHSATHE CTENEeHM C LEeJbIM [O0Ka3aTeleM, BBIMOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETBIM MOKa3aTesIeM.

BEITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAIMOHATBHBIX BBIPAKEHUIN
Ha OCHOBE MPaBUJI ACUCTBUIN HAJ MHOTOUYJICHAMH U alreOpandecKuMu APOOsIMHU.

PacxiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIU.

[TpumensTh npeodpa3oBaHus BEIPAXKEHUM IJIs pelICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMS U HEpaBeHCTBA

Pemiath nMHENHBIE, KBaJIpaTHbIE YpaBHEHUS U PallMOHAJIbLHBIE YpaBHEHUS,
CBOJSILIMECS K HUM, CHCTEMBI IByX YPABHEHHI C IBYMS IIEPEMEHHBIMH.



[IpoBOAMTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCII€ C TPUMEHEHUEM TrpadUuecKuX MpeACTaBlIeHUH (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT cioBeCcHON (OPMYIMPOBKU 3aauu K €& anreOpanyeckoit
MOJENM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBl YPaBHEHUHU,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJIYYEHHBIN PE3yybTarT.

[IpyMeHATh CBOKCTBA YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM W UX CUCTEMBI, JaBaTh
rpaUyecKky0 WUIIOCTPALMI0O MHOXECTBA pPEIICHUH HEPaBEHCTBA, CUCTEMbI
HEPABEHCTB.

DOyHKIUU

[Tonumath ¥ UCHONB30BaTh (PYHKIMOHAIBHBIE MOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUYEHMsI), ONPEICNIATh 3HAYEHHE (YHKUIUU IO 3HAYCHUIO
aprymMeHTa, ONpeAeaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crtpoutb rpaduku 3J€MeHTapHbIX GYHKIUNA BUJIA:

y = kiX, y = X2, y = X3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA UHCIOBONA
dbyHkuuu 1o e€ rpaduky.

K xoHmy oOyueHus B 9 kJjacce oOydaromMiCs TOJYYUT CIICAYIOIIHE
IIPEAMETHBIE PE3YIIBTATHI:

Yuciaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

Bomonusate apudmernueckue AEHCTBUS C  palMOHAIBHBIMM  UYHCIAMH,
coueras YCTHbIE W TIIMCbMEHHBIE MPUEMBI, BBINOJHATH BBIYHUCIEHUS C
UppaLMOHATbHBIMU YUCIAMHU.

HaxoauTe 3HaueHuss CTENEHEH C LEJbIMHA IOKa3aTeJsIMU U KOPHEW,
BBIYMCIIATH 3HAUEHUS YHCIIOBBIX BBIPAKECHHIA.

OKpyrasiTe JEWCTBUTENBHBIE YHCIIA, BBIIOJHATh HPUKUIAKY pE3yJbTaTra
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHHs U HEPABEHCTBA

Pemlary JMHENHBIE WM KBaJApAaTHBIE YPAaBHEHUS, YPABHEHHUs, CBOMISIIMECA K
HUM, NIpOCTENIINE TPOOHO-pallMOHAIbHBIC YPABHEHHUS.

Pemare cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

Pemate TekcTOBBIE 3agauM aiareOpamvyeckuM CHocoOOM C  MOMOIIbIO
COCTABJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUM C JBYMSI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJI€ C TPUMEHEHHUEM IrpapuuecKuX MpeACTaBlIeHUH (yCTaHaBIMBaTh, UMEET



JY YpaBHEHUE WJIM CHUCTEMA YPAaBHEHUU PEIICHUS, €CIIM HUMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJPATHBIC HEPABEHCTBA, HU300paKaTh
pellleHue HEPaBEHCTB HA YHMCIOBOW MPSMOM, 3alMCHIBATH PEUICHUE C MOMOIIbIO
CHUMBOJIOB.

Pemiatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIONINE KBAJpPAaTHOE HEPABEHCTBO, W300pa)xkaTh pEIICHHE CHCTEMBI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3aMMChIBATH PEIIEHHUE C TOMOIIBIO0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUM PA3JIMYHbBIX 3a7a4.

DOyHKUIMHA

Pacno3naBath (PyHKIMM U3Y4YEHHBIX BHJIOB. [loKa3piBaThb CXEMaTHYECKU

pAacIoNOKEHUE Ha KOOPIUHATHON IUIOCKOCTH TpadukoB QyHKIMA Buaa: Yy = KX, Y
=kx+b y=kix,y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucHMOCTH OT
3HaYEHUN KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

CrpouTh U HU300paXkaTh CXEMATUYECKU IpaUKU KBaJpaTHUUHBIX (PYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX IpaduKaM.

Pacno3naBaTh KBajpaTHyHyro (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaJIpAaTUYHBIX (DYHKLMIA U3 peaibHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yucii0BbIe MOCTAECA0BATEILHOCTH H IPOTPEeCCHU

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO0 TMPOTPecCUd NpHU
pa3HbIX CIIOCO0aX 3a/laHuUs.

BbBIMONHATS  BBIYMCIEHHS C  HCIOJb30BaHHEM (oOpMya N-ro  4jieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJIEHOB.

N300paxaTh WIEHbl MOCIEIOBAaTEIbHOCTH TOYKAaMU Ha KOOPJIWHATHOM
IJIOCKOCTH.

Pemate 3a7aun, CBS3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMHU, B TOM
YUCIIE 3a/1a4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPA, UM POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NporpamMmbIl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 Yucna u BeIuKCIeHUs. ParinoHanbpHbIe o5 9 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOpaHeCKHe BhIpaxeHILA 21 2 https://m.edso00.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHILA 1 HEpaBeHCTBa 20 2 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopaumatet 1 rpaguicn. Cynkum 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> TosTopenne 1 obodwmenHe 6 1 https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. Ksagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - 1 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 1 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
. 1
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HosTopenne 1 obobmene 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0
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9 KVIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne /i P Konrpoabubie  IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u Beluncienus. JleiicTBUTeNnbHbIE 9 bubnuorexa [{OK
yucna https://m.edso00.ru/7f419d08
9 VYpaBHEHUs U HEPABEHCTBA. Y PaBHEHHUSI C 14 1 bubmmoreka [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14 1 bubnnorexa [JOK
YpPaBHEHUU https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
> Dy 16 1 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
q 1 2
6 HCJIOBBIC ITOCIICIOBATEIILHOCTH 5 https://m.eds00.ru/7f419d08
7 [ToBTOpenue, 06001IEHNE, 18 1 bu6nmorexa LIOK
cUcTeMaTu3alus 3HaHUI https://m.edso00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 102 7 0
I[TPOTPAMME
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