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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o anredpe Ha ypOBHE OCHOBHOIO o00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE HOPMATHUBHO-TIPABOBBIX JOKYMEHTOB!

1. ®enepanbhbiii 3akoH «O0 obpazoBanuu B Poccuiickoit deneparun» ot 29
nexabpsa 2012 roma Ne 273-®3 (c ”BMEHEHUSIMU U JIOTIOTHEHHUSIMHU )

2. ®enepanbHbIl TOCYAApCTBEHHBIA 00pa30BaTENbHBIA CTaHIAPT OCHOBHOI'O
obmrero oOpa3oBaHUs, YTBEPXKIAEHHBIM MNpukazoM MwuHoOpHayku P® ot
17.12.2010 Ne 1897 (c usmeHeHuUsAMN)

3. ®denepanmpHas pabouas mporpaMMa  OCHOBHOTO OOIIETro 0Opa3oBaHUS
AJIT'EBPA (6Ga3oBheiif ypoBeHb) (misi 7-9 kiaccoB 00pa3oBaTEIbHBIX
opranmzanuii). MHCTHUTYT CcTparermm  oOpaszoBanus  ((eaepanbHOe
rocyJapCcTBEHHOE OO KETHOE HAay4YHOE yupexenue). Mocksa 2023 r.

4. IlocranoBnenue ['TaBHOro rocyJapCTBEHHOr0 caHuTapHoro Bpaya PO ot 28
ceutsaOps 2020 r. N 28 "OO6 yrBepkaeHun caHuTapHbeix mpaBui CII

2.4.3648-20 "CaHUTapHO-3MHUIEMUOIOTUYECKUE TpeOOBaHUS K
OpraHu3alysIM BOCTIUTAHUS W OOYUYEHHs, OTAbIXa U O370POBJICHUS JETEH U
MoJionexu'".

5. Yuebnsiit uian MBOY BMO «KypkuHCKU# IEHTp 00pa3oBaHuUs».
6. Pabouas mporpamma Bocmutanuss MBOY BMO «KypkuHCKUil 1EHTp
00pa3oBaHUs.

Anrebpa SBISETCS OJHUM M3 OIOPHBIX KYpPCOB OCHOBHOI'O OOIIETro
oOpa3oBaHus: OHa 00ECIIEUYNBAET U3YUYCHHUE APYTUX TUCIUILIINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TYMAaHHUTAPHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOMAMMO IS
IIPOJIOJKEHUST 00pa30BaHuUs U B TOBCEIHEBHOM *u3HU. PazButue y o0ydaronmxcs
HAyYHBIX TMPEACTaBICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpandecKux
abcTpakimii, croco0e OTPaKEHUS MaTEeMAaTHIECKON HAyKOMW SIBJICHHUM U MPOIECCOB
B IpUpPOJ€ U OOLIECTBE, POJIM MATEMaTUYECKOrO MOJICIUPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHHUS
Y Ka4yeCTB MBIILJICHUS, HEOOXOIUMBIX JJIs aJanTalliid B COBPEMEHHOM HH(PPOBOM
obmiectBe. M3ydenme anreOpbl oOecrieduBaeT pa3BUTHE YMEHHUS HAOJIOIATh,
CpaBHUBaTh, HAXOJWTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIUICHUS,
CIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUSI U BBIBOJIBI,
dbopmynupoBath yrBepxkaeHus. OcBoeHHe Kypca airedpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS OO0YYalomuXCs: OHH HCTIOJB3YIOT JEIyKTUBHBIC U
WHYKTUBHBIE PacCyXJIeHUs, 0000IIeHNEe U KOHKPETU3aI10, aOCTparupoBaHue u
anajorutro. OOyueHuwe  anreOpe  mpeanosjaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOSATETILHON  JCATENBHOCTH OOYyYaIOIIUXCS, IO3TOMY CaMOCTOSITEIIbHOE
pelIeHue 3a7a4 ABJISCTCS pealn3anuen JesITeIbHOCTHOTO MIPUHITUIA 00 yICHHS.



B crpykrype mnporpammbl y4eOHOro kypca «Ainredpa» ajisi OCHOBHOIO
o0mrero oopa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIbHO-METOUYECKUE
auHUM: «Hucna v BeIYUCIEHUSN», «ANTeOpandecKue BhIpOKECHH», «Y paBHEHUS U
HEpaBeHCTBa», «DyHkumun». Kaxnad U3 3TUX COAEpKATEIbHO-METOIUYECKHUX
JIMHUAM pa3BUBAETCs HA MPOTSIKEHUU TPEX JIET U3YUYEHHUsI Kypca, B3aUMOAECHCTBYs C
IpYTMMHU €ro JuHUAMU. B Xoze wu3ydeHuss y4eOHOro Kypca oOOydarolumcs
MPUXOJUTCS JIOTUYECKU PACCyXIaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3blK. B CBSI3M C 3THUM B mporpammy y4eOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTABICHHbIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYECKOro 00pa30BaHUS M CIIOCOOCTBYIOIINE OBJIQJCHUIO 00YYaIOIIUMHUCS
OCHOB  YHMBEPCAJIBHOIO  MareMarndeckoro s3bika. ConepkaTelbHOW U
CTPYKTYpPHOUM OCOOEHHOCTBIO Y4eOHOTO Kypca «AnreOpa» SBISETCS €ro
UHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM <«YuUCIa W BBIYUCIEHUS» CIYKUT OCHOBOM A
JANbHEMIIEr0 U3y4YeHNUss MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyYarOIIHUXCS
JIOTUYECKOr0 MBIIUIEHUS, (POPMUPOBAHUIO YMEHHUS M1OJIb30BATHCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX /ISl TOBCEAHEBHOM
KU3HU. PazBUTHE MOHATUSA O YUCIIE HA YPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUS
CBA3aHO C pALMOHAJIBHBIMU W UPPALUOHAIBHBIMH YHCIAMHU, (OPMUPOBAHUEM
MPEJACTABICHUN O JEUCTBUTEIBHOM 4YHCIIEC. 3aBEPIICHHE OCBOCHHS YHUCIOBOU
JIMHUU OTHECEHO K CpeiHeMy 0011eMy 00pa30BaHHUIO.

Coneprkanue qByX anreOpandecKux JIMHUNA — «AJreOpandecKre BhIPAKEHUS
U «YpaBHEHUSA U HEPABEHCTBA» CHOCOOCTBYET (DOPMUPOBAHUIO y OOYyYAIOLIUXCS
MaTEMaTUYECKOro armapaTta, HeoOXOAMMOro Jis pEelIeHUs 3aJad MaTeMAaTHKH,
CMEXKHBIX TMPEOMETOB M MPAKTUKO-OPUEHTUPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOT'O 001Iero oOpa3oBaHusi y4eOHBIM Marepuang TPYNIUPYETCS BOKPYT
palMoHANIbHBIX BBIpAKEHUN. ANredpa JeMOHCTPUPYET 3HAUCHHE MAaTEMAaTHKHU Kak
A3bIKa JUISI TIOCTPOCHMSI MaTeMaTU4YEeCKUX MOJIeNiel, OMHUCAHHS MPOLECCOB U
SBJICHUWA peadbHOro Mupa. B 3agaunm oOyueHus anreOpe BXOAST TaKKe
JalbHENIIee pPa3BUTHUE aAJTOPUTMUYECKOTO MBINUICHHUS, HEO0OXOJUMOro, B
YacCTHOCTH, JJII OCBOEHHMS Kypca HWH(OpPMATHUKW, M OBJAJCHUE HaBBIKAMU
JNENYKTUBHBIX paccyxjeHnuid. [Ipeobpa3oBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs], CIOCOOHOCTEN K MaTeMaTHY€CKOMY TBOPUECTBY.

Conepxanue QpyHKIIMOHATBHO-TpAUIECKON IMHUU HAIIEICHO Ha MOJyYeHUE
o0y4JaromMMHCs 3HAHUN O (QYHKUMSAX KAaK BaKHEHIIEH MaTeMaTU4eCKOM MOJEIn
JUTSL OMIMCaHUsSI ¥ UCCIIE0OBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJIEHUN B MPUPOJIE
u obOmecrBe. M3ydyeHne marepuana crocoOCTBYET Pa3BUTHUIO y OOy4YarOLIUXCS
YMEHHUS UCIOJIb30BATh PA3JIMYHbIE BHIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEMATHKH —



CIIOBECHBIC, CUMBOJIMYECKHE, Tpaduueckue, BHOCHT BKJIaJ B (HOPMUPOBAHHE
NPE/ICTaBIICHUN O POJIM MATEMATHKU B PA3BUTUH [IUBWIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax wu3ydaercs Y4YeOHbBIH Kypc
«Anredpay, KOTOPBIM BKIIOYACT CJEAYIOIIME OCHOBHBIE pa3eiibl COMICPIKAHMUS:
«Uucna ® BBIUKCICHUSA», «ANTEOpandeCKHe BBIPAXKCHUSN», «YPaBHCHHUS W
HEpaBEHCTBa», «DYHKITUN.

Ha usydenne yuebnoro kypca «Anredpa» orBonutcs 306 dacoB: B 7 Kiacce
— 102 gaca (3 gaca B Hemenmo), B 8 kiracce — 102 gaca (3 gaca B Henmenro), B 9
kiacce — 102 yaca (3 gaca B HefIeNIO).

COJEPXAHME OBYYEHUA
7 KIIACC

Yucia 1 BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEXO]l OT OAHOW (OPMBI 3aMHCH
npobeit k apyroil. IloHsTue panUMOHAIBLHOIO 4YHCJA, 3alUCh, CpPaBHEHUE,
YIOpPSIOUMBAHUE  pPAlMOHAIBHBIX uucen. Apudmernyeckue JeHCTBUS €
palMOHAIIBHBIMU YUCIaMu. Pemienue 3a1ad U3 peaJibHOM MPAKTHKU Ha 4acTH, Ha
JpoOHu.

CreneHb C HaTypaJlbHbIM [IOKa3aTeleM: OmpeleseHue, MpeoOpa3oBaHue
BBIPAXKEHUI Ha OCHOBE ONPEIENICHHUs, 3aUCh O0NbIINX yKcel. [IpoleHTsl, 3anuch
IPOIIEHTOB B BHUJE ApoOU W ApoOU B BHUJE MPOLEHTOB. TpHU OCHOBHBIE 33/1a4u Ha
NPOLIEHTHI, pEHICHUE 33]]a4 U3 PEaJTbHON MPAKTUKU.

IIpuMeHeHne TNPHU3HAKOB  JACIHMMOCTH, pa3lIOKEHUE HAa  MHOMKUTEIU
HaTypaJbHBIX YUCEIL.

PeanpHple  3aBUCHMMOCTM, B TOM 4HClIe IHpsiMasi U oOpaTHas
IPOIMOPLIMOHATIBHOCTH.

Aure0panvecKkue BbIPaKeHUs!

[IepemeHHbIE, YACIIOBOE 3HAYEHUE BBIPAXKEHUS C MIEPEMEHHOM. JlomycTuMBbIE
3HauY€HUA NepeMeHHbIX. [Ipencrapnenne 3aBUCUMOCTH MEX1Y BETUMYMHAMU B BUJIE
dopmyibl. Beruncienus o gpopmynam. [IpeodpasoBanne OYKBEHHBIX BbIPAKEHUH,
TOXKIECTBEHHO DAaBHbIE BBIPAXEHUs, TMpaBuUja NpeoOpa3oBaHUs CYMM U
POU3BEICHUH, IPaBUIa PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX CIaraeMbIX.

CBoliCTBa CTENEHH C HATYPAJIBHBIM IIOKA3aTEIEM.

Opnnounensl U MHOroujaeHsl. CteneHb MHOrowieHa. CilokeHue, BHIYMTaHUE,
YMHOX€HHE€ MHOTOWICHOB. DOpMyJbl COKpPAIIEHHOTO YMHOXEHHUS: KBaapar
CyMMBI W KBaapar pa3zHocTH. Popmyrna pa3HOCTH KBaApaToB. PasiioxeHue
MHOTO4JIEHOB HA MHOKHUTEJIH.

YpaBHeHus 1 HEpaBeHCTBA



VYpaBHeHUEe, KOpEeHb YpaBHEHHMs, IMpaBuia NpeoOpa3oBaHUsi ypaBHEHUS,
PaBHOCWJIBHOCTh YPaBHEHU.

JluHeitHOe ypaBHEHHE C OAHOM NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPAaBHEHMsI, pELICHHE JIMHEWHBIX ypaBHEeHHW. CoOCTaBIEHWE YPABHEHHM 110
YCJIOBHIO 3a7jauM. Penienne TeKCTOBBIX 3a7a4 C MIOMOLIBI0 YPAaBHEHU .

JIuHeliHOe ypaBHEHUE C JIByMsl IIEpEMEHHBIMU U ero rpaguk. Cucrema aByx
JVMHEWHBIX YPAaBHEHUN C JABYMsl IEPEMEHHbIMU. PenieHune cHUCTEM YypaBHEHHM
CocoOOM MOACTaHOBKHU. IlpvMepbl pemieHusi TEKCTOBBIX 3aJlad C IOMOILBIO
CHCTEM YPABHEHUM.

DyHKUNHA

Koopaunnara Toukn Ha npsiMoi. UHCIOBBIE MPOMEXKYTKH. PaccTossHue Mexay
JBYMsI TOYKAMU KOOPJAWHATHOM MPSAMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcuucca u opJuHaTa
TOUYKHM Ha KOOpJAWHATHOH TuiockocTu. [Ipumeps! rpadukoB, 3agaHHbIX (HOpMyIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMmoctei. [lonstue ¢ynkmuu. [padux
¢ynkuuu. CpoiictBa (pyHkumil. JInnelinas @ynkuus, e€ rpaduk. ['padux GyHkumm
y = |X|. I'padmyeckoe pelieHrne JIMHEHHBIX ypaBHEHHH M CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KJIACC

Yucia 1 BBIYMCICHUA

KBagparueiii kopeHb u3 uwucna. [loHsTHe 00 UppalMOHATIBLHOM YHCIIE.
JlecsaTuunble NpUOIMKEHUST UpPalMOHANIbHBIX yKrces. CBolcTBa apu(pMETUYECKUX
KBa/IPATHBIX KOPHEW U MX MPUMEHEHHE K TPEOoOPa30BAHUIO YMCIOBBIX BhIPAKEHUN
Y BBIYUCIICHUAM. [[eICTBUTENIbHBIE YUCIIA.

Crenens ¢ 1enbIM NTOKazaTeneM U e€ cBoricTBa. CTaHaapTHAs 3aMKCh YHUCIA.

Aure0panyecKkue BbIPaKeHUs!

KBagpatHblii  TpéxuieH, pa3loXeHHEe KBAJPAaTHOIO TPEXWIEHA Ha
MHOUTENH.

AnreOpaundeckass apoOb. (OCHOBHOE CBOMCTBO airedOpandyeckoil Japolwu.
CrnoxeHue, BbIYMTAHHWE, YMHOXKEHHUE, Je€leHUE anreOpandeckux ApooOeil.
PannonanbHbie BhIpaXXeHUs U UX ITpeoOpa3zoBaHue.

YpaBHeHUs] U HEPABEHCTBA

KBagpatnoe ypaBHeHue, ¢Gopmyia KOpHEH KBaJIpaTHOrO ypaBHEHHS.
Teopema Buera. Penienue ypaBHEHU, CBOASAIINXCS K JIMHENHBIM U KBaJPATHBIM.
[Ipocreiimue ApoOHO-pallMOHATIBHBIE YPaBHEHUS.

I'paduueckas mnTepnperanys ypaBHEHUN C IBYMs IEPEMEHHBIMU U CHCTEM
JMHEWHBIX YpPaBHEHUU C JBYMsS IIepeMEHHbIMM. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPAaBHEHUN C IBYMsI IEPEMEHHBIMHU.



Pemenue TeKCTOBBIX 3a/1a4 aNredOpanyeckum CrocoOoM.

HucnoBble HEpABEHCTBA U UX CBOWCTBA. HepaBeHCTBO C OTHOM MEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
Cucrembl IMHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DyHKUNHA

[Tonatue @ynkuun. OOIacTh ONpEACTCHUS W MHOXKECTBO 3HAYCHUU
dbynkimn. CriocoObI 3a1anust yHKITHA.

I'paduk dynkmuu. Yrenue cBoiictB (yHkiuu 1o e€ rpaduxy. ITpumeps
rpaduKoB HYHKIHA, OTPAKAIOIMIUX PEATTHHBIE TIPOIIECCHI.

OYHKIMY, OMNUCHIBAIOIIME TPSIMYI0 MU OOpaTHYI MPOIMOPIHOHATIBHBIC
3aBHCHMOCTH, uX rpaduk. OyHkumn Y = X2, y = X3, y = VX, y=|x|. [paduaeckoe
pellleHHE YPaBHEHUH U CUCTEM YPABHCHUI.

9 KNIACC

Yucia 1 BBIYMCICHUSA

PanmonanbHbie ymncia, uppalMoHaIbHbIE YUCIIA, KOHEYHbIE U OCCKOHEUHbIE
JeCATUYIHBIC 1poOu. MHOXKECTBO IEMCTBUTEILHBIX YUCEIN, ICHCTBUTEIBHBIC YHCIIA
KaKk OECKOHEYHbIE JeCATUYHBIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE
MEXK1y MHOKECTBOM JICHCTBUTEIBHBIX YUCENI U KOOPAUHATHON MIPSIMOM.

CpaBHeHUE [IEUCTBUTENBHBIX YHCEN, apUPMETUYECKUe JEHUCTBHUS C
JIEACTBUTEIIbHBIMUA YHUCIIAMU.

Pa3mepbl 0OBEKTOB OKpPYXAIOLIEro MHpA, UIMTEIBHOCTh IPOLECCOB B
OKPY’KaroIIEM MHUpE.

[TpubnmxéHHoe 3HAYEHNE BEIMYMHBI, TOYHOCTh NpuOImxkeHusi. OKpyrieHue
yucel. [Ipuknaka v OLeHKa pe3yabTaToB BEIYUCICHUM.

YpaBHeHUs] U HEPABEHCTBA

JluneriHOe ypaBHEeHME. Permenne ypaBHEHUN, CBOIAIIMXCS K JIMHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHUH, CBOASLIMXCA K KBaJIpPaTHBIM.
bukBaaparnoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTENECHEN Pa3JI0KEHUEM HA MHOKUTENU.

Pemenue npoOHO-pallOHAIBHBIX YpaBHEHM. PerieHne TEKCTOBBIX 3aaad
anreOpandecKuM METOJIOM.

VYpaBHeHue ¢ AByMs MEPEMEHHBIMU U €ro Trpaduk. Pemienue cucrem AByX
JIMHEWHBIX YPAaBHEHUH C IByMs IIEPEMEHHBIMU. Penienne cuctem AByX ypaBHEHUM,
OJIHO U3 KOTOpBIX JHUHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
VHTEPIPETALUS] CUCTEMbl YPABHEHUH C IByMSI [IEPEMEHHBIMH.

Peliiennie TEKCTOBBIX 33/1a4 alNreOpandyeckuM CrocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.



Pemienre nMHENHBIX HEPABEHCTB C OJHOM NEepeMeHHOM. PemieHue cucrem
JIMHEUHBIX HEPAaBEHCTB C OJHOW IlepeMeHHOW. KBajgpaTHele HEpaBEHCTBA.
I'padmyeckass uHTEpHpeTalyss HEPaBEHCTB M CHCTEM HEPAaBEHCTB C JBYMS
IIEPEMEHHBIMH.

DOyHKIUU

KBampatnunas ¢yskims, e€ rpaguk u cBoiictBa. [lapaGona, koopauHaThI
BEPLUMHBI 1apadoJIbl, OCb CAMMETPUU NapadOIIbL.

Ipaduku Gysxmmit: ¥ = kx, y = kx + b, y = k/x, y =x3, y =X, y = [x| , 1 ux
CBONCTBA.

Yucii0BbIC OCIEA0BATEIBHOCTH M MPOrPecCUH

[ToHsiTHE YMCIIOBOM MOCJIENOBATEIBHOCTH. 3aJaHUE IOCIEA0BATENIBHOCTH
peKkyppeHTHOI dhopmyIioi u popMyioif N-ro yjeHa.

Apudpmernueckas u reomerpuueckas nporpeccuud. dopmynbl N-ro 4ieHa
apu(MeTnyecKo U reoMeTpUYECKOM Mporpeccuii, CyMMBbI IEPBBIX N UJIEHOB.

N300paxkeHne 4wiIeHOB apU(PMETUUYECKON M T€OMETPUYECKON Mporpeccuit
TOYKAMHM HAa KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHIHAIBHBIM POCT.
Cio’xHBIE TIPOLIEHTHI.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA 1TPOI'PAMMDBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMMmbl y4eOHOro Kypca
«Anredpay XapakTepu3yloTCs:

1) matpuoTHyYecKoe BOCIMTAHHE:

IPOSIBIICHUEM HWHTEpECa K MPOLUIOMY M  HACTOSALIEMY POCCHMCKOU
MaTEMaTUKH, LEHHOCTHbIM OTHOUIEHHWEM K  JIOCTH)KEHHSIM  POCCUUCKHX
MaTEMaTUKOB M POCCUICKOM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJIb30BAHHUIO ITUX
JOCTMKEHUM B IPYTUX HAYKaxX U MPUKIAAHBIX chepax;

2) rpaskIaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIITOJIHEHHIO O0S3aHHOCTEN I'PaKJaHWHA U pEaTu3aliu €ro
nopaB, NPEICTaBICHUEM O MaTEeMaTHYECKUX OCHOBaX ()YHKIMOHUPOBAHMS
Pa3IMuYHBIX CTPYKTYp, SBJIEHUH, MpOLEAyp I'pa)JIaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K O0CYKIEHHIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTHXKEHHI HayKH, OCO3HAHHEM Ba)XHOCTH
MOpPaJIbHO-3TUYECKUX MPUHIIUIIOB B ACSITEIBHOCTU YUEHOTO;

3) TpyaoBoe BOCIMTAHHUE:



YCTAHOBKOW Ha AaKTHBHOE Yy4yacTHE B pEUIEHUWU TMPAKTHUYECKUX 3a/a4
MaT€MAaTUYECKOM HAIpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMaTHUYECKOTO
o0pa30BaHUsS Ha TMPOTSHKEHUHM BCEH >KM3HU JJIsl yCHENHON MpodeccroHaTbHOM
NEATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM MHAMBUIYAILHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00ILIECTBEHHBIX NOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY U  3CTETUYECKOMY  BOCIPHUSATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PEIICHUM, paCCYyKIECHUW, YMEHUIO BUACTbH
MaTEMaTUYECKHNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHbIX
npe/ICTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSI YETIOBEKA, MPUPOIBI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAayKHM Kak cQepbl YeI0BEYECKOi
NEATENbHOCTH, ITANOB €€ Pa3BUTUS M 3HAYUMOCTH IS PA3BUTHS LIMBUJIU3ALIHH,
OBJIaJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaTEMaTUYECKOW KyJbTYpOW Kak CpEACTBOM
NO3HAHUS MHpPA, OBJAJEHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIIEI0BATENbCKON
NEeSATENbHOCTH;

6) ¢usmueckoe BocnuraHue, (opmMHpOBaHHE KYJbTYPbI 310POBbS M
3MOLMOHAJIBHOIO 0J1ar0MOyYus:

TOTOBHOCTBIO MPUMEHITh MAaTEMAaTHYECKHWE 3HAHUS B HHTEpPECaxX CBOETO
3I0pOBbS, BEIEHUS  3J0pOBOro  o0Opaza KM3HM  (30pOBOE  TNHTAHUE,
COQJIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, pEryisipHas (Quanyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pPEQIIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OUIMOKY M TAKOTO K€ MpaBa JPYyroro 4eioBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHNE:

OpUEHTalMell HAa NPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM JUIA pElIeHHs 3a1ad
B 00JJACTH COXPAHHOCTU OKPY’KaIOIIEeW Cpeabl, IUIAHUPOBAHUS IOCTYNKOB H
OLICHKH HMX BO3MOXHBIX IOCIEACTBUM I OKPYXAKIIEH Cpenbl, OCO3HAHUEM
[JI00AJIBHOTO XapaKTepa 3KOJOrMYECKUX MPOOJIEM U MyTEN UX pPEeLICHUS;

8) aganTanusi K M3MEHAIUMCS YCJOBHAM COUMAJIBHOW W NMPHUPOTHOH
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBUSIX HEOINPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JAESITENbHOCTh, B TOM YHCIIE
YMEHUE YYUThCA y JPYTUX JIIOAEH, mpuoOpeTaTh B COBMECTHOM N€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OIbITA JPYTUX;

HEOOXOAMMOCTBIO B (OPMHpPOBAaHMM HOBBIX 3HAaHUNH, B TOM 4YHCIIE
(GopMynupoBaTh UIEH, MOHATHUS, TUIIOTE3bl 00 0OBEKTAX U ABJICHUAX, B TOM YHCIIE



paHee

HCU3BCCTHHIX, OCO3HaBaTb lle(i)I/IIII/ITBI COOCTBEHHBIX 3HAHUU u

KOMITIETEHTHOCTEM, INIAHUPOBAaTh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYyallMlO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BbBI3OB, TPEOYIOLIUMUA KOHTPMEpP, KOPPEKTUPOBATH
OpUHUMAaEMble PEIICHUs] U JAeUCTBUSA, (POPMYJIHMPOBATH U OLEHUBATH PUCKU U
HOoCeACTBUS, (POPMUPOBATH OMBIT.

METAIIPEIJMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIE AelCTBUSA

ba3oBble JJornuecKkue 1edCTBUSA:

BBISIBIISITh M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONIEHWH MEXKIy TOHATHAMH, (OPMYITHUPOBATH
ONpECNICHUs]  TMOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIH  MpPU3HAK
KJaccu(uKauy, OCHOBaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHH
POBOAMMOTO aHATN3a;

BOCIIPHHUMATh, (OPMYJIUPOBATh H  NPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTpUIATEIbHBIC, C€IMHUYHBIC, YaCTHBIE U OOUIHE,
YCIIOBHEIE;

BBISIBIIATH ~ MaTeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M M
npoTtuBopeursi B (akTaxX, JaHHBIX, HAOJIIOJCHUSAX W YTBEPKICHUSX,
npenjiaraTh ~ KpUTEpPUM N8 BBIABJICHHUS  3aKOHOMEPHOCTEH U
MIPOTHUBOPEUHNIA;

JIeNaTh BBIBOABI C WCITOJIb30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIIOUEHUM, YMO3aKIIOUEHU 110 aHAJIOTUH;
pa30upaTh JI0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUN (MPSAMbBIE U OT
MPOTHUBHOT0), MPOBOJUTH CAMOCTOATEIHLHO HECIOXKHBIE OKA3aTeIhCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBATh APTYMEHTAIIUIO, TPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pelieHusl y4yeOHOW 3amadu (CpaBHUBATH HECKOIBKO
BAPUAHTOB pElUICHUs, BbIOUpaTh HaubOoJIee NOAXOASNUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHER).

Ba3oBhlIe ucciiegoBarejabcKe 1eMCTBUSA .

UCII0JIb30BaTh BOIMPOCHI KaK MCCIEI0BATEIbCKUNA MHCTPYMEHT IO3HAHUS,
dbopmynupoBaTh BOMNPOCH], (UKCHUPYIOUIME NPOTHUBOpPEUUE, NpoOJIeMy,
CaMOCTOSITEJILHO yCTaHABJIUBaTh HCKOMOE U JaHHOE, (OpMHUPOBATh
TUIOTE3Y, apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

MPOBOAUTH MO CAaMOCTOSITEIbHO COCTABJIECHHOMY IUJIaHY HECJIOKHbBIN
OKCIIEPUMEHT,  HEOONbIIOE  HCCIEAOBaHWE MO  YCTaHOBICHUIO



OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXy COOOM;

CaMOCTOSITEIBHO (POpMyTHUPOBATH 000OIIEHUST U BBIBOJIBI 110 pe3yJbTaTaM
NPOBEAEHHOTO HAOJIOEHUS, UCCIEA0BAHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IIEHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IpoOIlecca, a TaKXKe BbIABUIaTh
HPEIION0KEHUS O €ro Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmueii:

BBISIBIISATh HEJOCTATOYHOCTh M HM30BITOYHOCTH HWH(OpMAIUHU, JTaHHBIX,
HEOOXOUMBIX ISl pEIICHUS 3a1auu;

BBIOMpaTh, aHAJIU3MPOBATh, CHCTEMATH3UPOBAaTh W HHTEPIPETHUPOBATH
uHGOPMAITUIO PA3TUIHBIX BUAOB M (OPM MPEICTABICHHUS,

BBIOMpATh (opMy TMpeACTaBICHHS HWHOOpPMAIMU W WUIOCTPUPOBATH
pelracMbie 3aJladyd  CXEMaMHM, JuarpaMMaMd, HWHOW Tpadukodl W HuX
KOMOMHAILIUSIMU;

OIICHUBATh HAAEKHOCTH, WH(OOPMAITMM TIO KPUTEPHUSM, MPEITIOKCHHBIM
YYHUTETIEM WK CPOPMYIHPOBAHHBIM CaMOCTOSTEIBHO.

KoMMyHHMKaTHBHBIEC YHHBEpPCaJIbHbIe Y4eOHbIE AeHCTBHSA:

BOCIIpUHUMATh U  (OPMYJIHPOBATH CYXICHUS B COOTBETCTBUU C
YCJIOBUSIMU M TIEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHS B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJly pELIeHUS 3a/1a4id, KOMMEHTHUPOBATh MMOJYy4YEHHBIN pEe3yIbTar;

B X07ie 00CYX€HHUS 3aJ1aBaTh BOIPOCHI MO CYILECTBY O0CYKJaeMOU TEMBI,
poOJIeMbl, perraeMon 3aJauu, BhICKa3bIBaTh UJI€H, HAIICJICHHBIE HA TIOUCK
pelIeHMs, COIMOCTAaBISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYyTUX
YYaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3IMuue W CXOJICTBO TMO3UIIUMA, B
KOPPEKTHOU popme (hopMyTMpOoBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS,
NpEeACTaBIATh  pe3yibTaThl  peUIeHHUs  3aJaud,  OKCIEPUMEHTA,
UCCJIEIOBaHUs,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUS ¢ YUETOM 3aJ1ay MPE3CHTAIIMU U OCOOCHHOCTEN ayIuTOPUU;
MOHUMATh W WCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOM U
UHAMBUIYaJbHOM pabOThl MpH pEUIeHWH Y4YeOHBIX MaTEeMaTUYECKUX
3ajay;

MPUHUMATH 11€JIb COBMECTHOU JIEATEIbHOCTH, TUIAHUPOBATh OPTraHU3aLIUI0
COBMECTHOUM paloThl, pachpenensiTb BUIbI padoT, JAOrOBapUBATHCA,
00CYXJ1aTh MPOIECC U Pe3yJbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIbKHUX
JIIOJIEH;

y4acTBOBaTh B TPYNMHoBBIX (opmax paboTel (0OCyxkaeHus, 0OMEH
MHEHUSIMU, MO3TOBBIE IITYPMbl W JIPYTHUE), BBIMNOJHATH CBOI YacTh



paboThl U KOOPJUHUPOBATH CBOU JICUCTBUS C IPYTUMH WICHAMU KOMaH/IbI,
OIICHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIUH MPOIAYKT MO KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

Camoopranusanus:

e CaMOCTOSITEIBHO COCTAaBIISATh IUIAH, aJTOPUTM PEIIECHUS 3a1aud (WIH €ro
9acTh), BBIOMpATh CIIOCOO pEHICHHS ¢ Y4ETOM HMMEIOIIHUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTUpPOBaTh U KOPPEKTHUPOBATh
BapUaHTHI pElIeHUI ¢ Y4ETOM HOBOM MHGOpMAIIUH.

CaMOKOHTPOJIb, SMOLUMOHAJILHBIH UHTEJJIEKT:

e BIQJETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS TMpolrecca U
pe3yJbpTara penieHrus MaTeMaTUdeCKoM 3a1a4u;

e TPEABHUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPpU PEIICHUU
3a7a4d, BHOCHUTh KOPPEKTHBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX
OOCTOSITENIBCTB, HAMICHHBIX OITUOOK, BBISIBJICHHBIX TPYAHOCTEIH;

e OLICHMBATh COOTBETCTBHUE pE3yJibTaTa NESITEIbHOCTH MOCTABICHHOMN IIENH
U YCIIOBUSIM, OOBSICHATH MPUYMHBI TOCTKECHHUS WX HEOCTUKEHUS 11eTH,
HAXOJUTh OIINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIBTATBI

K xoniy obyuenus B 7 KJjacce OOy4arOUIMHCS TMONYYUT CIEAYIOIINE
IPEIMETHBIE PE3YyJIbTaThI:

Yucia 1 BBIYMCICHUSA

BoinonusTh, coderas yCTHbIE M NHCbMEHHBIE TNMPUEMBI, apudmernueckue
JEHUCTBUS C pPallMOHAIIBHBIMU YUCIIAMHU.

Haxoauth 3Ha4YeHHs YWCIOBBIX BBIPAKEHUN, MPUMEHATH Pa3HOOOpa3HbIC
CHOCOOBI M MPUEMBI BBIYUCIEHUS 3HAYEHUI JPOOHBIX BBIPAKEHUMU, COJAEPIKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[TepexoauTs OoT OmHON (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JNECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUYHYIO IPOOD).

CpaBHUBATH U YNIOPSAAOYUBATH PALIMOHAIIBHBIEC YUCJIA.

OKpyrisTh yucia.

BbINOAHATS TPUKUIIKY U OLIEHKY PE3YIbTaTa BHIUUCICHHM, OIIEHKY 3HAYEHU
YHUCJIOBBIX BbIpQKEHUI. BBIMOMHATH AEHCTBUS CO CTENEHSAMH C HaTypaJlbHBIMU
MIOKa3aTEISIMH.

[IpuMeHsT,  NpU3HAKK  JACIMMOCTH,  PA3j0KEHUE HAa  MHOXKHUTEIH
HaTypalbHBIX YUCEIL.



Pemate npakTHKO-OPUEHTHUPOBAHHBIE 3aJ1a4M, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYUH, MPONOPUUOHAIBHOCTBIO BEJIUYMH, MPOLEHTAMH, HUHTEPIPETHPOBATH
pe3yJIbTaThl PEUICHUs 3a7a4 C YYETOM OIPAHUYCHMH, CBA3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

Asre0panvecKue BbIPaKeHUsI

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIIOTHIO U CHUMBOJIMKY, MPUMEHSThH
e€ B Iipolecce OCBOCHHS y4eOHOr0 MaTepurarna.

Haxoaute 3HaueHuss OYKBEHHBIX BBIpAKEHUW MPHU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Boimonusate  mpeoOpa3oBaHUS  1IE€J0T0  BBIPAXKEHUS B MHOTOUYWIEH
PUBEICHUEM TIOJJOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BpInonHATE yMHOXXEHME OJHOWIEHA HAa MHOIOWIEH M MHOrO4YIEHa Ha
MHOTO4JIEH, TPUMEHSATH (hOPMYJIIbI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCymecTBIATh Pa3N0KEHUE MHOTOWICHOB HA MHOMKHTEIH C ITOMOIIBIO
BBIHECEHHMS] 3a CKOOKM OOIIEro MHOXUTENS, TPYNIUPOBKU ClIaraeMbix,
npuMeHeHUs (POPMYIT COKPAIIEHHOTO YMHOXKEHUS.

[IpumensaTh npeodpa3oBaHUsl MHOTOWICHOB JJI PEUICHUS! Pa3IuYHbIX 3aj]a4
Y3 MaTeMaTUKHU, CMEXHBIX IPEAMETOB, U3 PEAIbHON MPAKTUKHU.

Hcnonb3oBaTh CBOWMCTBA CTENEHEM C HATYPAIbHBIMU ITOKA3aTEISIMM IS
npeoOpa3oBaHus BhIPAKECHUM.

YpaBHeHUs] ¥ HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OAHOM IEPEMEHHOW, NMPUMEHsS MpaBUiIa
nepexoaa OT UCXOAHOI0 YPAaBHEHHUSI K paBHOCWIBHOMY eMy. [IpoBepsiTh, sBIsIETCA
JIM YUCJIO KOPHEM YPaBHEHMUSI.

[IpumensTh rpaduyeckre METObI IPHU PEILICHUU JIMHEWHBIX YPAaBHEHHUHN U UX
CHCTEM.

[TogOupaTes npuUMepsl Tap YUCEN, SBISIONIMXCA PEIICHUEM JIHHEHHOTO
YpaBHEHUS C ABYMS MEPEMECHHBIMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHHUS C
JBYMs TEPEMEHHBIMU, TMOJB3YSICh TI'padUKOM, MPUBOAUTH MNPUMEPHI PEIICHUS
YpaBHEHUS.

Pemrats cucremsl IByX JIMHENHBIX YPaBHEHUN C ABYMs IEPEMEHHBIMH, B TOM
quciie rpaguuecKu.

CocraBnsaTh W pemiaTh JIMHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
YpPaBHEHUW TI0 YCIOBHIO 33/a4d, HWHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA PE3yJIbTaT.

DOyHKUNHA



N300paxxkath HaA KOOPAMHATHOU MPSIMOI TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3aMCHIBATh YHCIOBBIC MPOMEXYTKH Ha
anredpandecKkoM Si3bIKe.

OTMedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH MO 33JJaHHBIM KOOpAMHATaM,
CTpOouTh rpaduky TUHEHHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUHU Y = |X|.

OnuceiBaTh C MOMOUIbIO (YHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXAY
BEIMYMHAMU: CKOPOCTb, BpPEMs, pAacCTOSHUE, LEHA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJUTEIBHOCTD, BPEMsl, 00bEM padOTHI.

Haxonute 3HaueHrne QyHKIMH MO 3HAUECHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHUS W aHalu3a WHGOpMAaIH,
U3BJIEKaTh U UHTEPIPETUPOBATH UH(POPMALIMIO U3 TPAPUKOB PEATbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xonHiy obyuenus B 8 KJjacce oOyyarouuics TMOMYYUT ClEAYIOLIUE
IpEeIMETHbIC PE3yJIbTAThI:

Yucia 1 BBIYMCICHUA

Hcnonb30BaTh HavyallbHbIE MPEACTABICHHUS O MHOXXECTBE JIEMCTBUTEIBHBIX
YuCell JUIsl CPAaBHEHMSI, OKPYTJIEHUSI U BBIUMCIECHUHM, N300paxaTh NEUCTBUTEIbHbBIC
Yyycila TOYKaMU Ha KOOPAWHATHOM IIPSMOM.

[IpumeHsATh TNOHATHE apU(PMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, UCIOJIb3Ys MPU HEOOXOAMMOCTU KaJIbKYJATOP, BBIIOIHSTH
npeo0pa3oBaHusl BBIPAXKEHUH, COAEpPKAIIMX KBaJpaTHbIE KOPHHU, HCIHOJIb3Ys
CBOWCTBA KOPHEMN.

Hcnonb30BaTh 3anvcd OONBIIMX M MalbIX YHCET C MOMOUIBIO JECATUYHBIX
npo0eii u creneneit yucia 10.

Aure0panyecKkue BbIPaKeHUs!

[IpuMeHATh TMOHATHE CTENEHW C LEIbIM IOKA3aTeleM, BBIIOJIHATH
npeoOpazoBaHus BRIPAKECHUM, COIEPKAIINX CTEIEHU C IENIBIM ITOKa3aTeeM.

BbINIONHATE TOXKIECTBEHHbIE MPE0Opa30BaHUS PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE IpaBWJI ICUCTBUI HaJl MHOTOYWICHAMH U aJIreOpanyecKUMM IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXWICH HA MHOKHUTEIH.

[IpumeHsATh npeoOpa3oBaHMs BEIPAXKEHUN JIs1 pELICHUS Pa3IuvHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEKHBIX MMPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUs M HEPABEHCTBA

Pematp sMHelHbIE, KBaJpaTHbIE YpPABHEHUS M palMOHAIbHBIE ypaBHEHMS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMU.

[IpoBouTh mpocTeiiiive uccaeaoBaHusl YpaBHEHUN U CUCTEM ypaBHEHMUI, B
TOM 4YHCJI€ C IPUMEHEHUEM rpapHuuecKux NpeACTaBIeHUu (yCTaHAaBIMBATh, UMEET
JU ypaBHEHUE WM CHCTEMa YpaBHEHUH pPELICHUs, €CIU HMEET, TO CKOJIBKO, U
nmpouee).



[lepexoauts OT cioBecHON (HOPMYIHPOBKU 3ajauu K €& anreOpanyeckoit
MOJEIM C TIOMOIIBK) COCTABJICHUS YPaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJYUEHHBIN pe3yybTarT.

[IpuMeHsTH, CBOWMCTBA YMCIIOBBIX HEPABEHCTB JJII CpPAaBHEHUS, OICHKH,
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOM INEPEMEHHOM M MX CHUCTEMBI, JaBaTh
rpa@uyuecKy0 WUIIOCTPALIUI0 MHOXKECTBA PEUICHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DyHKUNHA

[ToHuMaTh W HUCTONAB30BaTh (PYHKIIMOHAJIbHBIC MOHITUS MU SI3BbIK (TEPMUHBI,
CUMBOJIMUECKHE 00O03HAYEHHMsI), ONMPEACNITh 3HaueHHe (YHKIMHM 10 3HAYEHUIO
aprymeHTa, ONpeaeNaTh CBOWCTBA PYHKIUH 0 €€ TpaduKy.

Crpoutb rpaduku d1eMeHTapHbIX GYHKLINNA BUIA:

y = k/x, y = x2, y = X3,y = ||, y = VX, OIHCHIBaTb CBOWCTBA YHCIOBOM
dbyHkMu 1o e€ rpaduky.

K xonHiy oOyuenus B 9 kJjacce 0Oy4arOUIUMHCSA TMOMYYUT CIEAYIONINE
pEeAMETHBIE PE3YJIbTATHhI:

Yuca 1 BBIYMCTICHUSA

CpaBHUBATH U YIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPAlMOHAIBHBIE YHCIIA.

Boinmonusare apudmerndyeckue JEUCTBUSL C  palMOHAIBHBIMU  UYHCIIAMH,
coueTrass YCTHbIe U TMHUCBMEHHBIE TMPUEMBI, BBINOJHATH BBIYUCICHUS C
UPPALMOHAIBHBIMU YUCIAMMU.

HaxoguTh 3HaueHUs CTENEHEW C MEIbIMH I[OKa3aTesiIMU W KOPHEW,
BBIYUCIISITh 3HAUEHUST YUCIIOBBIX BBIPAKEHUI.

OKpyrJIsTh JNEUCTBUTEIBHBIC YHCJA, BBHIMOJIHIATh MPUKUIKY pe3yJbTaTa
BBIYMCIIEHUH, OIIEHKY YMCJIOBBIX BBIPAKECHHUIA.

YpaBHeHHs] 1 HEPABEHCTBA

Pemiate nuHEHbIE W KBaJpaTHbIC YpPaBHEHUS, YpaBHEHHUs, CBOJAIIHUECS K
HUM, MIPOCTEHIIINE APOOHO-PAIIUOHATBHBIC YPABHEHHUS.

Pemate cuctembl NByX JIMHEWHBIX YPaBHEHUN C JIBYMs NEPEMEHHBIMH M
CHUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OHO YPABHEHUE HE SIBIISIETCS TUHEHHBIM.

Pemiath TEKCTOBBIE 3ajauM alreOpaMvyeckKuM CIOCOOOM C TMOMOIIBIO
COCTaBJICHUs YPABHEHUS WU CUCTEMBI IBYX YPABHEHUN C JBYMS IIEPEMEHHBIMU.

[IpoBOAUTH MpoCTENIINE UCCIEIOBAHUS YPAaBHEHUI U CUCTEM yYpaBHEHUN, B
TOM YHUCJIE C IPUMEHEHNEM rpadUuecKuX MPEACTaBICHUH (YCTaHABINBATh, UMEET
JU ypaBHEHHE WM CHUCTEMa YpPaBHEHHUH pEIECHMs, €CId UMEET, TO CKOJbKO, U
nmpouee).

Pemare nuHelHbIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, H300pakaTh
pelIeHrne HEpaBEHCTB Ha YHUCJIOBOM MPSIMOM, 3alUCHIBATH PEIICHHE C MOMOIIbIO
CHUMBOJIOB.



Pemiate  cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbI  HEPABEHCTB,
BKJIFOUAIOIIME KBAJApPAaTHOE HEPABEHCTBO, M300pakaTh pEIICHHE CHCTEMBI
HEPABEHCTB HA YKMCJIIOBOW MPSIMOM, 3alMCHIBATH PEIIEHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PENIEHUH PA3TAYHBIX 3a7a4.

DOyHKIUU

Pacno3naBath (yHKIIMM W3Y4eHHBIX BHJIOB. [lOKa3bpIBaTh CXEMATHYCCKH

pacrojoKeHue Ha KOOPIUHATHOM IUIOCKOCTH TpadukoB GyHkimid Buga: y = KX, Yy
=kx+b,y=kix,y=ax2 + bx + ¢, y=x3,y =1y = ||, B 3aBucumoctu ot
3Ha4YE€HUU KO3 (DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpoutb u n300pakaTb CXeMaTUUYECKU TpauKH KBaJApPAaTUUYHBIX (DYHKIUMH,
OIKCHIBaTh CBOMCTBA KBAIPaTUUHBIX (DYHKIMH 110 X rpaduKaM.

Pacnio3znaBaTh KBagpaTHuHyI0 (QYHKIUIO 10 (opMylie, TPUBOJUTH IPUMEPHI
KBaJIpaTUYHBIX (PYHKIIMH U3 peanbHOM KU3HH, (PU3UKHU, TEOMETPHUH.

YucaoBbie MOCAEA0BATEIbHOCTH U IPOrPecCH

PacniosHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO MPOTrPeECCUH IpU
Pa3HbBIX coco0ax 3a/laHus.

BbBINONHATE  BBIYMCIEHHS C  HCNONb30BaHHEM (OpMya N-ro  4jieHa
apu(PpMETUYECKON 1 T€OMETPUUECKON MPOrpecCcuil, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh 4IEHbl IOCIEJOBATEIbHOCTH TOYKAMU Ha KOOpPJAMHATHOU
IUIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YHCIOBBIMHM IOCIIEIOBATEIbHOCTSIMH, B TOM
YHCIIE€ 3a/1a4¥ U3 PEaJbHOM JKU3HU (C MCIOJIIb30BAHUEM KAJIbKYJSATOPA, HU(POBBIX
TEXHOJIOTU).



TEMATUYECKOE INTAHUPOBAHUE
7 KIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB M TeM undpoBbie
Ne ni/m P Kontpoasnbie | IIpakTnueckue (nupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
1 Yucna v BeiunciieHus. PanimonanbHbie o5 1 bubmuoreka [IOK
yucia https://m.edso0.ru/7f415b90
bu6nuorexa [IOK
2 AJIrCOpaHteckHe BhIpakeHis 27 1 https://m.edso00.ru/7f415b90
bubmuorexa [IOK
3 Y PaBHCHHUS  HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bubmuorexa [IOK
4 Koopawmatet n rpadpmku. Gynkim 24 1 https://m.edso00.ru/7f415b90
but6mmoreka [IOK
> Hosropenie n 0Go0uerne 0 1 https://m.eds00.ru/7415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3JesioB U TeM uugposBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
1 q .K 1
vcna v BeuucieHus. KBagpatasie KOpHA 5 httos://m.edsoo.ru/7f417af8
5 Yucna u Berunciienns. CTeneHb ¢ eNIbIM 7 bubmuoreka [JOK
IoKa3areyiemMm https://m.edsoo.ru/7f417af8
AnreOpanyeckue BeIpaKCHUS. bubnmnoreka [JOK
3 N 5 1
KBagpatsslii TpEXuieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPaXKECHUS. 15 1 bubnuorexa [IOK
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBa. KBaspaTHbie bubnmoreka [JOK
) 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHCTBA. CUCTEMBI bubnnoreka [IOK
6 . 13
ypaBHEHUN https://m.edsoo.ru/7f417af8
bu6nmorexa [IOK
7 YpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa 12 1 httos:/m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
o DyHKumn. Tucn0BLIC QyHKIIHA o https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
10 Hosroperne i 0bobumene 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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

9 KVIIACC

KoanuectBo yacos DJIeKTPOHHbBIE
Ne | HaumeHoBaHuUe
(undposbie)
n/ | pa3jesoB M TeM Bcer | Konrpoibn IIpakTH4eck
o0pa3oBaTeJibHbIE
n NPOrpamMMmel 0 ble padoThI ue padoTbl
pecypchl
Yucna u
BBIAHCICHIS bubnuorexa [IOK
1 . ' 9 https://m.edsoo0.ru/7f419
JleicTBUTENIBHBIE
dog
qucna
YpaBHeHus u
HEPAaBEHCTBA. bubnnorexa [IOK
2 VYpaBHeHUs ¢ 14 1 https://m.edsoo0.ru/7f419
OJITHOMU dos
MepEeMEHHON
YpaBHeHus u
HeDABCHCTEA bu6nunorexa [IOK
3 P ' 14 1 https://m.edso00.ru/7f419
Cucrembl
. dog
ypaBHEHUI
YpaBHeHus u bubmuorexa [JOK
4 HEPaBCHCTBA. 16 1 https://m.edsoo.ru/7f419
HepasencrtBa dos
bubmuorexa [IOK
5 OyHKIMU 16 1 https://m.edsoo.ru/7f419
dog
YucnoBbie bu6nmoreka [IOK
6 MOCJIe1I0BATEILHO 15 1 https://m.edsoo.ru/7f419
CTH dos
IToBTOpEHME,
. bubnuorexa [IOK
7 ’ 18 1 https://m.edso00.ru/7f419
cUcTeMaTHU3aIus
y dog
3HAHUU
OBILEE
KOJIMYECTBO
102 6 0
YACOB I10

[NPOI'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE pe3yJbTAThl OCBOCHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM NMPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJibTarTa
1 Yucna 1 BBIYUCICHUS
11 BeimonusaTe,  coueTas ~ yCTHBIE W THCbMEHHBIE  MPHUEMBI,
' apupMeTHYECKUe JeHCTBUS C pallMOHATIBHBIMH YUCIIAMHU
HaxonuTh ~ 3HaueHWsI  YHUCIOBBIX  BBIPAXKEHUH,  NPUMEHATh
1.2 pa3HooOpa3Hble crIOCOObl U MPUEMBI BBIYUCICHHS 3HAYCHUN APOOHBIX
BBIpQXXCHUM, colepKaluX OOBIKHOBEHHBIC U IECATUYHBIC APOOU
[lepexomquts OT oOnmHOM (OpMBI 3alUCH YHCEI K JPYyrou
13 (mpeobpa3oBbIBaTh  JCCATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSATHYHYIO, B YacCTHOCTH, B OECKOHEUHYIO
JECATUIHYIO 1pOOb)
1.4 CpaBHUBATh U YHOPSAJOYUBATh PALlMOHAJIbHBIE YUCIIA
1.5 OxpyryiTh yncna
BLINOMHATE NMPUKUAKY W OICHKY pe3yNlbTaTa BBIYUCICHHUH, OLEHKY
1.6 3HQUEHUW YHUCJOBBIX BBIPAXKECHHU. BBIOMHATH JEUCTBUA  CO
CTENEHSIMH C HATypaJbHBIMU MOKa3aTeNsIMU
17 [IpuMeHATh TpHU3HAKKA JACTUMOCTH, Pa3JIOKEHHE Ha MHOXHUTEIU
' HATYpPaJIbHBIX YHCET
Pemarp  npakTUKO-OPUEHTUPOBAHHBIE  3aJlayM,  CBA3aHHBIE C
OTHOIIEHUEM BEJINYMH, IPONOPLUOHATILHOCTHIO BEJIMYHH,
1.8 IPOLEHTAaMH, HWHTEPIPETUPOBATh pPE3YNbTAaThl pEIIEHUS 3aJady ¢
y4€TOM OrpaHUYECHUH, CBS3aHHBIX CO CBOMCTBAMHU PacCMaTPUBACMBIX
00BEKTOB
2 Anrebpanyeckue BhIpaKEHUS
21 Hcnonp3oBaTh aireOpanvyeckyr0 TEPMHUHOJIIOTMIO U CHUMBOIIUKY,
' MPUMEHSTH €€ B IPOLIECCE OCBOCHHSI yueOHOro MaTepHraa
25 HaxomuTh 3HaueHusT OYKBEHHBIX BBIPOKEHUH TP  3aJaHHBIX
' 3HAYCHUSAX MTEPEMEHHBIX




Brinonssate npeoGpa30BaHI/m LOEJIOTO BBIPAXKCHUA B MHOTOYICH

23 IPUBEJICHUEM TOJ00HBIX CJIaraeMbIX, PACKPBITHEM CKOOOK
BbIMOAHATE yMHOKEHHE OJHOWIEHAa HA MHOTOYJIEH M MHOIOWIEHa Ha
2.4 MHOTOYJIEH, NPUMEHATh (OPMYNBI KBajJpaTa CyMMbl U KBajpaTa
pa3HOCTH
OcymiecTBIATh pa3ioKeHUE MHOIOWIEHOB HA MHOKUTEH C TIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKM OOIIEro MHOYKHUTENSI, TPYIITHUPOBKH CIaraeMbIX,
npuMeHeHHs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumensTs npeoOpazoBaHUsl MHOTOYICHOB JJISl PELICHUS Pa3InYHbIX
' 3a/1a4 U3 MAaTEMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAJIbHON NPAKTUKH
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IOKa3aTEIsIMU
' JUI IpeoOpa30BaHus BbIPAKEHUN
3 YpaBHEHUS U HEPABEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOMW, IPUMEHSS
3.1 IIpaBWJIa Mepexoaa OT UCXOJHOTO YPAaBHEHHSI K PaBHOCHIIBHOMY EMY.
IIpoBepsTh, SABJIAETCA U YUCIO KOPHEM YpaBHEHUS
3.9 [lpumensaTs rpaduueckue METOAbl TMPU  PEIICHUH JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 ITonOupats npumMepsl map YUce, ABISAIOIUXCS PELICHUEM JTUHEHHOro
' YPaBHEHUS € ABYMs IEPEMEHHBIMU
CtpouTh B KOOPJIMHATHOM TIJIOCKOCTH TpadUK JIMHEHHOTO YpaBHEHHUS C
3.4 JIBYMsI MEPEMEHHBIMU; MOJNb3YACh T'padUKOM, NMPUBOJIUTH MPUMEPHI
pElIeHNs ypaBHEHUS
35 Pemate cuctemsl 1ByX JIMHEMHBIX YPABHEHUN C ABYMsI IEPEMEHHBIMU,
' B TOM 4ucCJIe TpaduuecKu
CocTaBiATh U pemaTh JUHEHHOE ypaBHEHUE WIM CUCTEMY JIMHEMHBIX
3.6 YPaBHEHHUH M0 yCIOBUIO 3a/1a4, HUHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1auyl TIOJY4YE€HHBIN pe3ynbTar
4 Koopaunate! u rpaduku. @yHKIMN
N300paxaThb Ha KOOpJUHATHOM NPSIMONH TOYKH, COOTBETCTBYIOILIME
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4d, OTpPE3KH, HHTEpBajbl, 3alHUCHIBATh
YHCJIOBBIE TPOMEKYTKH Ha aNreOpandeckoM s3bIKe
42 OTmeuaTe B KOOPJAMHAaTHOW IIJIOCKOCTH TOYKM 1O 3aJaHHBIM

KOOpJAuHaTaM




Ctpouts rpaduku JuHeHHbIX QyHKUUH. CTpOUTh TpapuK QYHKIUH Y

4.3
= [x]
OnuceiBaTh ¢ MOMOUIbIO (PYHKIMI H3BECTHBIE 3aBUCUMOCTU MEXTY
4.4 BEJIIMYMHAMHU: CKOPOCTh, BPEMSA, PACCTOSHHE, LIEHY, KOJIHYECTBO,
CTOMMOCTb, TPOU3BOIUTEIILHOCTD, BpeMsl, 00BEM paboThI
4.5 HaxonuTs 3HaueHne QyHKIMU IO 3HAYEHUIO €€ apryMeHTa
[Tonumats rpaduyeckuid CHoco0 TPEACTaBICHUS H  aHAJIN3a
4.6 MHpOpPMAlLlMY, H3BJIEKaTh M WHTEPHPETHPOBATH HHPOpPMALUIO U3
rpauKOB peasbHBIX MPOLIECCOB U 3aBUCUMOCTEH
8 KUIIACC
Kon .
IIpoBepsiemble mpeaMeTHBIE Pe3yJbTAThl OCBOCHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOIO 00111er0 00pa3oBaHUs
pe3yJbTarTa
1 Hucna 1 BBIYUCICHUS
Hcnonp30BaTh  HayajlbHblE  MNPEACTABIECHUS O  MHOYKECTBE
11 NEHCTBUTENIBHBIX YHMCEN JJISl CPABHEHUsI, OKPYIJICHUS U BBIYUCICHUH,
' n300pakaTh JEMCTBUTENbHBIE 4YHCIA TOYKAMH HA KOOPJMHATHOU
MIPSAMOM
[lpumensaTs HOHATHE  apU(PMETHYECKOIO  KBaJpPaTHOTO  KOPHA,
13 HaXOJWUTh KBaJpaTHbIE KOPHH, HCIONB3YSl MNpPUH HEOOXOJUMOCTH
' KaJIbKYJISITOP, BBIOJIHATh IPEOOpPa30BaHUs BBIPAKEHHUH, COAEPMKALIIX
KBaJpaTHBIE KOPHH, UCIOJIb3Ysl CBOWCTBA KOPHEH
13 Hcnonb3oBaTh 3amucu  OONBIIMX M MajbIX YHCEN C IOMOIIBIO
. JECATUYHBIX Apo0eil u cteneneii yncna 10
2 Anrebpanyueckue BbIPAKEHHS
[TpuMeHATh NMOHATHE CTENEHH C LENbIM IOKa3aTeseM, BBINOIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COJAEP)KAIIUX CTENEeHH C ILEJbIM
nokaszaTesemM
BBINONHATE ~ TOXKIECTBEHHbIE  IIPEOOpa30OBaHUS  PALMOHAIBHBIX
2.2 BBIPA)KEHMM HAa OCHOBE MPAaBWI JEWCTBHM HAJ MHOTOWICHAMH U
anredpandecKuMu 1po0sMu
2.3 PackiagpiBaTh KBapaTHBIN TPEXUIEH HA MHOKUTEIN
2.4 [TpumensTs npeoOpa3oBaHUsl BBIPAKCHHUN MJIs1 PEIICHHS Pa3IMYHBIX




3aia4 U3 MaTEMAaTHUKH, CMCIKHBIX IIPECAMETOB, U3 peaHLHOﬁ MMPAKTUKNU

VYpaBHEHUS U HEPABEHCTBA

3.1

Pemate nMHEVHBIE, KBaJpaTHbIE YpPAaBHEHUS M palUOHAJIbHBIC
YPaBHEHUS, CBOASALIMECS K HUM, CUCTEMBI JBYX YPABHEHHH C ABYMs

NEPEMEHHBIMU

3.2

[IpoBoauTh DpOCTEHINIME WCCIECIOBAHUS YPaBHEHHH U CHCTEM
ypaBHEHMH, B TOM 4YHCIE€ C TPUMEHEHHEM TpapUUecKux
npeacTaBIeHU (YCTaHABIMBATh, UMEET JIM ypaBHEHHE WJIHM CHUCTEMA

ypaBHCHI/Iﬁ pemecHus, €CJIM UMECT, TO CKOJIBKO, 1 npoqee)

3.3

[lepexonuts OT ciOBeCHOH  (GOpPMYIHpPOBKM 3amaud K €&
anredpandeckoil MoJEIN C TMOMOIIBIO COCTABIICHUS YPaBHEHUS WM
CHUCTEMbl YpaBHEHUH, HHTEPIPETUPOBATH B  COOTBETCTBUH C

KOHTEKCTOM 3a/1ay¥l MOJIY4YE€HHBIN pe3ynbTart

3.4

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB 11 CPABHEHUS, OLICHKH,
pelaTh JMHEMHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaUYecKyr0  WUIIOCTPAIIMI0  MHOXKECTBA  pEIICHUMN

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMU

4.1

[lonnmath W UCHONB30BaTh (YHKIUOHAIBHBIE TOHATHUS U SI3bIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYECHMSI), OMPEIENATh 3HAUCHUE
GYHKIIMM O 3HAYEHHUIO apryMEHTa, OINpeaeNsaTh CBOMCTBa (YHKIIHUH

o e€ rpaduky

4.2

CrpouTts rpaduku 3J1eMEeHTapHbIX PYHKUINN BUA:
y=k/x

k/x
, Y =X3, ¥y = X3, Y = |[X|, onUChIBaTh CBOMCTBA YMCIOBOW (DYHKIIUHU IO €&
rpaduky

9 KIIACC

Kon
NpoBepPsSieMOro

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
o0pa3oBaTe/ibLHOI MPOrpaMMbl OCHOBHOTO 00111€er0 00pa30BaHUA




pe3yJibTara

1

Yucia 1 BEIUMCIIEHUA

11

CpaBHI/IBaTB U ynopsaaodYuBaThb pPAalUOHAJIIBHBIC W HUPPALMOHAJILHBIC

qucjia

1.2

BremomaHATE apI/I(l)MeTI/I‘ICCKI/Ie )IeﬁCTBI/ISI C paMOHaJIbHBIMU YHUCJIaMH,
co4ycTasd YCTHBIC W IMHMCBbMCHHBLIC HpI/IéMI)I, BBIIIOJIHATH BBIYHCIICHHUA C

HppauOHAJIIbHBIMU YU CJIaMU

1.3

Haxonuth 3HaueHus CTEIIEHEH C OCJIbIMH IIOKAa3aTCIIsIMHU H KOpHeﬁ,

BBIYUCJIATH 3HAUYCHHUA YHCIIOBBIX BI)Ipa}KeHI/Iﬁ

1.4

OprFJISITB I[CflCTBPITGJ'IBHBIC YucCiia, BBIMIOJIHATE IIPUKUAKY PC3yiibTaTa

BBIYMCJICHUM, OLIEHKY YMCJIOBBIX BBIPAKEHUN

YPaBHeHI/ISI 1 HCPAaBCHCTBA

2.1

Pemate sMHEMHBIE W KBAaJApaTHBIE  YPABHEHUS, YypPaBHEHWS,

CBOJISLIMECS K HUM, IPOCTEHIINE IPOOHO-pallHOHAIbHBIC YPABHEHUS

2.2

Pemats cuctemsl ABYX JIMHEHHBIX ypaBHCHI/Iﬁ C ABYMS NEPEMEHHBIMU
U CUCTEMBI IBYX ypaBHGHHfI, B KOTOPBIX OJHO YPAaBHCHHUEC HC ABJIACTCA

JIMHEUHBIM

2.3

Pemiate TeKCTOBBIE 3aJauu aHFC6pqueCKHM CIIOCOOOM C IIOMOIIBIO
COCTABJICHUA YpPaBHCHHUA WM CUCTCMBI JIBYX ypaBHeHI/Iﬁ C IABYM:A

NEPEMEHHBIMU

2.4

[IpoBoauTh TpOCTEHINNE WCCIEIOBAHUS YPaBHEHHH U CHCTEM
ypaBHEHMH, B TOM 4YHCIE€ C TPUMEHEHHEM TpapUuecKux
NpEeJCTaBICHUN (HalpuMep, YCTaHABIMBATh, UMEET JIM YpaBHEHUE WU

CHCTEMa YpaBHEHUH PELIEHUs], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemate  sMHENHBIE  HEpPaBEHCTBA, KBAJApPATHBIE  HEPABEHCTBA,
n300pakaTh peleHNue HEPABEHCTB HA YHMCIOBOM MPSIMOIi, 3aUCHIBATh

peuieHue ¢ NOMOIIbIO CUMBOJIOB

2.6

Pemate cucTeMBl JIMHEHHBIX HCpPaBCHCTB, CHUCTEMBI HCPABCHCTB,
BKJIIOYAOMUME KBAaJApPaTHOC HCPABCHCTBO, I/I306pa)KaTB peIcHnC
CUCTCMbI HCPABCHCTB Ha YHCJIOBOM HpHMOfI, 3aIMUMCbIBATh PCUHICHUC C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcrnonb30BaTh HEPAaBEHCTBA MPU PEIIEHUH PA3JIMYHBIX 3a1a4




OyHKIMHT

3.1

PacrosHaBath  (YHKIMH  HM3YYEHHBIX  BHAOB.  IlOKa3bIBaTh
CXEMaTHYECKH PACIIOIOKEHHE Ha KOOPAUHATHOM IJIOCKOCTH rpa)uKOB
byukimii Buaa: y=KX, y=kx+b, y=Kk/x, y=ax?+bx+c, B 3aBucumMocTH oT

3HaYeHUI K03(pPUIIMEHTOB, OMUCHIBATH CBONCTBA (PYHKIIUN

3.2

[Toka3piBaTh CXEMAaTUYECKHM PpACHOJIOKEHHE Ha KOOPAMHATHOM
TUIOCKOCTH TpadukoB GyHknuid Bupa Y = VX, Y = |X| u ommchIBaTh

CBOMCTBA (PYHKITHI

3.3

Ctpouth M wH300paxkaTb CXEMaTHYECKH TIpadUKu KBaJpaTHUYHBIX
GyHKIMM, ONUCHIBATH CBOMCTBA KBaJpaTHUUHBIX (QYHKUUH 1O HX

rpadukam

3.4

Pacnio3HaBaTh KBaJgpaTH4Hyl0 (QYHKIMIO 1O (opmyne, HNPUBOAUTH
IpUMEpPbl KBaJApaTUUYHBIX (DYHKIMH K3 peasbHOW XKU3HH, (PU3HKH,

r€OMETPHUH

ApudmeTrnueckasi 1 reOMeTpudecKas mporpeccun

4.1

Pacrnio3HaBaTh apu(pMETHUYECKYIO U T€OMETPHUECKYIO IPOTPECCUU TIPU

pa3HBIX crioco0ax 3agaHus

4.2

BBINONHATE BBIYUCIEHUSI C HCIOJIB30BaHHEM (QOpMyNl N-TO UiIeHa
apu(pMETHYECKON U reOMETPUYECKOI MPOrpeccHif, CyMMbI MEPBBIX N

YJICHOB

4.3

N300paxaTh WieHbI OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPAMHATHOMN

IIJIOCKOCTH

4.4

Pewmate 3a7aum, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIbHOCTMHU, B
TOM 4HCIEe 33aJayd U3 pPEeaNbHOM JKU3HH (C HCIHOJIB30BAaHUEM

KaJIBKYJISATOPA, TU(PPOBBIX TEXHOJIOTHI)

HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
11 Jpobu OObIKHOBEHHbBIE U JIECATUYHBIE, MEPEX0] OT OJHOM (hOpMBbI 3amucu

npoOeii k apyroi. [loHsTHE paIMOHANBPHOTO YHWCIIA, 3aMKCh, CPaBHEHHE,




YHOpAAOUYNBAHUC pAllTMOHAJIBHBIX YHUCCJI

ApI/I(l)MeTI/ILIeCKI/IC I[Cf/iCTBHﬂ C pallMOHAJIbHBIMU YHUCJIAMH. Pemenne 3aJa4 U3

L peanbHOM NPaKTUKK Ha YacTH, Ha IpoOu

13 CreneHb C HaTypaJdbHBIM TIOKa3aTeJeM: ONpeeNieHHe, MpeoOdpa3oBaHMe
' BBIPAXEHHUI Ha OCHOBE OIpEeICHNUs, 3aUCh OOJIBIIUX YHCE

14 [IponeHThI, 3aUCh MPOLEHTOB B BHJIE IPOOM U APOOM B BHJIE NPOLEHTOB.
' Tpu OCHOBHBIE 331aUy HA NPOLIEHTHI, PEILICHUE 3a7a4 U3 pEaIbHOM MPAKTUKH

15 [IpumeHeHne TpPU3HAKOB  JENMMOCTH, pPAa3jOKEHUE HAa  MHOXHUTEIU
. HaTypaJIbHBIX YHCEIl

16 PeanbHple  3aBUCMMOCTH, B TOM 4Hcle IpsMas M oOpaTHas
' IIPONOPLUOHAIBHOCTH

2 AnrebpanuecKue BBIPaKCHUS

21 [IepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKCHUS C NIEPEMEHHOM. JlonmycTUuMbIe
' 3HAYEHUS IEPEMEHHBIX

25 [IpencraBneHne 3aBUCUMOCTH MEXJIy BEJIWYMHAMU B BHIE (OPMYIIHIL.
' Beruucnenus no ¢popmynam

23 [lpeoOpa3oBanue  OYKBEHHBIX  BBIP@XEHHUH, TOXXAECTBEHHO  paBHBIE
' BBIPAKCHMUS

2.4 CBoliCTBa CTENEHU C HATYpPAJIbHBIM ITI0KA3aTEIEM

25 OpHowieHbl U MHOrounaeHsl. CreneHb MHorowieHa. CloXeHue, BbIYMTaHUE,
' YMHOXEHHE MHOTOYJICHOB

26 DopMyIIBI COKPAIIEHHOIO YMHOKEHUS: KBaAPaT CYMMBI U KBaJpaT Pa3HOCTH.
' ®opmyna pa3HOCTH KBaApaToB. Pa3noxeHre MHOTOWIEHOB HA MHOXKUTEIN

3 YpaBHeHMs

31 VYpaBHeHHe, KOpEHb YypaBHEHHUs, MpaBWia NpeoOpa3oBaHUS YypaBHEHUS,
' PaBHOCHIILHOCTb ypaBHEHUN

3.9 JluHeitHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHMCJIO KOpPHEW JIMHEHHOIO
' YpaBHEHMS, PEIICHUE JTUHEUHBIX YPaBHCHUH

33 CocraBieHne ypaBHEHUI IO YCJIOBHUIO 3a/auu. PelleHne TEKCTOBBIX 3aAad C
' MMOMOUIBIO YPABHEHHUI

3.4 JluneliHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMH U €T0 rpaduk

Cucrema [ByX JIMHEMHBIX ypaBHEHUH C [JByMs IepeMEHHbIMU. Pemienue
3.5 CUCTEM ypaBHEHUH CHOCOOOM IMOJACTaHOBKHU. IIpumephl perieHus: TeKCTOBBIX

3aJ1a4y C TIOMOIIBIO CHCTEM YpaBHEHUH




Koopnaunats! u rpaduku. @yHkuuu

4.1 Koopaunara Touky Ha IPSIMOit

42 HucnoBsle TPOMEKYTKU. PaccTosiHue Mexay AByMs TOUYKAMH KOOPAMHATHOU
' IpsIMOI

43 [IpstmoyronbHast cuctema koopauHat, ocu OXx u Oy. AGciucca u opauHATa
' TOYKH Ha KOOPJAMHATHOH IIOCKOCTH

" [Ipumepsr TpadukoB, 3agaHHbIX GopMynaMu. UteHue rpadukoB peanbHBIX
. 3aBHCUMOCTEN

4.5 [Tonsarue ¢pynkuuu. ['padux pynkuu. CoiicTBa GyHKINI

4.6 Jlunetinas gynkmus, e€ rpaduk. 'padux pyHKImm y = [X|

47 ['paduueckoe pemieHue JMHEHWHBIX YpPaBHEHHUH H CHCTEM JIMHEWHBIX
' YpaBHEHUH

8 KUIACC
Kon IIpoBepsieMblii 31eMEeHT COAEPKAHUS

1 Yucna v BIYKCICHUS

11 KBagpaTtueiii kopeHb u3 uucna. [loHatue 00 uppalMoOHATBHOM YHCIIE.
' JlecsaTuanble NPUOTUKEHHUS] UPPALUOHATBHBIX YUCET

CpoiicTBa apu(MEeTHUECKUX KBaJIpaTHBIX KOpPHEH M MX NIpPUMEHEHHE K
1.2 peoOpa30BaHUIO YUCIIOBBIX BBIPAXXEHHUM U BhIUMUCICHUSAM. JlelicTBUTEIbHbBIE
yucia

1.3 Crenens ¢ mesbIM TToKaszaTesieM U e€ cBoiicTBa. CTaHaapTHAS 3aIUCh YHCIIA
2 AnrebpanuecKue BBIPaKESHUS

2.1 KBanpaTHblii TpEXuiieH, pa3iosKeHNE KBaAPATHOTO TPEXUIEHA HA MHOKUTENN

2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO anredpanydeckoi Apoou

2.3 CrnoxeHue, BBIYUTAaHUE, YMHOKEHHUE, JCICHUE alreOpandeckux apooei

24 PanronansHbIe BRIpAXEHUS U UX MPE0Opa3oBaHue
3 YpaBHEHUs 1 HEpPAaBEHCTBA

a1 KBanpatnoe ypaBHeHue, ¢opmyna KOpHEH KBaJpaTHOTO YpaBHEHHS.
' Teopema Buera

3.2 Pemenune ypaBHeHU, CBOIAIIUXCS K TMHEHHBIM U KBaJPATHBIM

3.3 [TpocTeiimme npoOHO-palMOHaTbHbIE YPABHEHUS




I'paduueckas uHTEpnpeTalns ypaBHEHUH C JABYMs MEPEMEHHBIMU U CUCTEM

3.4 JVHENHBIX YpaBHEHUH C ABYMs NepeMeHHbIMU. [Ipumepsl pemieHus cuctem
HEJIMHEHHBIX YPaBHEHUH ¢ ABYMs IIEpEMEHHBIMU
35 Pemenne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CIIoCOO0M
3.6 UmncnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIvHeitHbIe HEpaBEHCTBA C OJHOM NIEPEMEHHOM
3.10 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOW IePEMEHHON
4 DyHKIIUN
41 [lonstue ¢ynkauu. OOnacTe oONpelNeNneHus U MHOXKECTBO 3HAueHUM
' ¢ynkuun. CriocoOs! 3aanus GyHKIUH
4.2 I'paduk dpynkumu. Yrenue cBoitcTB pyHKIMHU 1O €€ rpaduky
4.3 [Tpumeps! rpadukoB GyHKIUH, OTpasKkaIOLUIMX pealbHbIEe POLIECCHI
44 OyHKIMM, ONHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYyI MPONOPLHMOHAIBHBIE
' 3aBHCHUMOCTH, UX I'pauku
4.5 Oyukuuu y =x? y = X?
4.6 Oyukmuu Y = [x, y = |x|
4.7 I'paduueckoe pemieHre ypaBHEHU U CUCTEM ypaBHEHUH
9 KJIACC
Kon IIpoBepsieMbIi 3JIEMEHT COAEePKAHUSA
1 Yucna u BBIYUCICHUS
11 PannonanbHple 4Mclla, MppalMOHAIbHBIE 4YHCIIA, KOHEYHbIE U OECKOHEUHbIE
' JeCATUYHBIE JPOOH
MHO0X€eCcTBO 1eHCTBUTENBHBIX YHUCEIN, J€HCTBUTENIbHBIE YHCTIA KaK OECKOHEYHbIE
19 JecsaTh4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXK]y MHOKECTBOM
' JEUCTBUTENIbHBIX YHCEN U KOOPAUHATHOM npsiMoil. CpaBHEHHE JIEHCTBUTEIBHBIX
yuce
13 ApudpmeTrnueckue 1eHCTBHA C ACUCTBUTEIBHBIMH YHCIAMH
W3mepenus, npubimxeHus, olleHKUu. Pa3zMepbl 00bEKTOB OKPYKAIOLIET0 MHpa,
1.4 JUIMTEJIBHOCTh TPOIIECCOB B OKpyxkaromeMm wmupe. [IpubnmxéHHoe 3HaueHue
BEJIMYMHBI, TOUHOCTh Npubmmxenus. Okpyrienue uuceln. [Ipukuaka u oueHka




PE3YyJIbTaTOB BBIYHCIICHUN

2 VYpaBHEHUS U HEPABEHCTBA

2.1 VYpaBHEHHUS ¢ OHON TEPEMEHHON

2.2 JInnelinoe ypaBHeHue. Pemenne ypaBHEHUH, CBOASAIIMXCA K JIMHEMHBIM

2.3 KBangpaTtHoe ypaBHeHMe. Penienre ypaBHEHHN, CBOAAIIUXCS K KBaAPAaTHBIM

24 bukBanpatHoe ypaBHeHue. llpumepbl pelieHUs ypaBHEHMM TpeTbed U
. YETBEPTOM CTENEHEN PA3JIOKEHUEM HA MHOKUTEIN

2.5 Pemenne npoOGHO-paliiOHANbHBIX YPAaBHEHUN

2.6 CucTtembl ypaBHEHUH

2.7 YpaBHeHHE ¢ IBYMS IEPEMEHHBIMU U €0 Tpaduk

2.8 Pemenne cucrem IByX JIMHEWHBIX YPaBHEHHUM C IBYMS IIEPEMEHHBIMU

99 Pemenue cucrteM IByX ypaBHEHH, OJJHO U3 KOTOPBIX JIMHEHWHOE, a JpPyroe —
' BTOPOU CTEIIEHU

2.10 ['padmyeckas MHTEpIpETALIUS CUCTEMBI YPAaBHEHHH C JIBYMSI IEPEMEHHBIMU

2.11 Pemienne TeKCTOBBIX 33724 aaredpandecKuM cnocooom

2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenne nuHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOU

2.14 Pewienne cucrem JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU

2.15 KBanpaTHble HEpaBeHCTBA

216 I'paduueckas uwHTEpHpeTanusi HEPABEHCTB W CHCTEM HEPABEHCTB C JIByMs
' epeMEHHBIMU
3 DyHKIIUN

31 KBanpatuunas Qynkuus, e€ rpaduk u cpoiicrBa. IlapaGona, kKoopauHaTHI
' BEPILKHBI 1apadoibl, OCb CUMMETPUN NTapaboJIb

3.2 I'paduxu dpynkimii y=kx, y=kx+b u ux cpoiicra

3.3 I'paduku pynkimii y=k/x, y = X° u ux cBoicTsa

3.4 I'paduku GyHKIWMii , 1 X CBOMCTBA
4 YucnoBble MOCTIEI0BATEILHOCTH

41 Ompenenenne U CrocoObl 3aaHUs YUCIOBBIX TOCIEI0BATEILHOCTEH. 3aManue
' MOCIIEI0BATEIbHOCTH PEKYppPEHTHON (hopMyIoit u popmysioii N-ro uieHa

4 Apubpmernueckass nporpeccusi. Dopmynbl N-ro  uieHa apuPMETHICCKON
' IPOrPeCcCUu, CyMMbI IEPBBIX N UJICHOB

4.3 I'eomerpuueckas mporpeccus. @Dopmynael N-ro  4Wi€Ha TIeOMETPUYECKON




IPOrpeCCrur, CyMMBI IIEPBBIX N YJICHOB

A4 N300pakeHre diIeHOB apU(METHUYECKOM M TeOMETPHUYECKON TMporpeccuit

TOYKAMU Ha KOOPJAMHATHOM IIOCKOCTH. JIMHEHHBIN N SKCITOHEHIIMAIBHBIN pOCT

4.5 Cno’xHbI€ MPOLIEHTHI

HNPOBEPAEMBIE HA OI'D IIO MATEMATHUKE TPEBOBAHHUSA K
PE3YJIBTATAM OCBOEHUS OCHOBHOM OFPA30OBATEJBHON
INPOTPAMMBbI OCHOBHOI'O OBHIEI'O OBPA3OBAHMUA

Kon IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3yJibTaTaM
NpOBEPsAEMOro OCBOEHHSI OCHOBHOI1 00pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOIO
TpeOoBaHus odmero oopaszosanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHATHSIMHU: MHOXECTBO, MOJMHOXECTBO,
ONepaly HaJ MHOXKECTBAMH; YMEHHUE OIEpPUPOBATH MMOHATUSMH:
rpad, cBs3HBIA Tpad, AepeBO, LMK, MPUMEHATh WX MPU PEIICHUU
3a/1a4; YMEHHE HCIOIb30BaTh Irpaduyeckoe mpeiCTaBIeHIEe MHOXKECTB
JUTSL ONMCAHUSI PeabHBIX MPOIECCOB U SIBJICHUI, NMPU pEUICHUH 3a/1a4

U3 IpYTUX y4eOHBIX MPEIMETOB

YMeHne onepupoBaTh MOHATUSMHU: ONPEIEIICHHE, aKCHOMa, TEOpEMa,
JI0Ka3aTeJIbCTBO; YMEHHE pPACIO3HABATh MWCTUHHBIE W  JIOKHBIE
BBICKA3bIBaHUS, IPUBOJUTH IPUMEPBl U KOHTPIPHUMEDPBI, CTPOUTH

BBICKAa3bIBAHHA U OTPpULIAHUSA BBICKa3bIBaHUM

YMeHue onepupoBaTh MOHATHUSMHU: HATypalbHOE 4YMCIIO, MPOCTOE U
COCTaBHOE YHUCJO, JE€IUMOCTh HATypaJIbHbIX YHCEN, MPU3HAKU
JEJIMMOCTH, 1I€J0€ YHCIIO0, MOAYJb YHCia, OOBIKHOBEHHas Apo0b U
JecsiTUYHas JIpoOb, CTAHIAPTHBIN BUJ YHCIA, PAIMOHAIBHOE YHCIIO,
3 UppALMOHANIFHOE YHCIIO, apu(dMETHYEeCKH KBaJpaTHBIA KOPEHbD;
YMEHHE  BBIOJHATH JEHCTBUS C  4YHMCIAaMH, CpaBHUBaTh U
YOOPSAOYMBATh YHCTA, MPEACTABIATh YHCIAa Ha KOOPAMHATHOMN
NpSIMOM, OKPYIJISATH 4YHCIA; yYMEHHUE JeJaThb MHNPUKUAKY U OLEHKY

pe3yabTaTa BEIYMCIECHUN

YMeHne onepupoBaTh MOHITHAMHU: CTENCHb C ILEJIBIM IOKa3aTeleM,
4 apu(pMeTHYECKUI KBaJpaTHBI KOpEHb, MHOTOUJICH, ajredpanyeckas

Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENEHU




Oonblle €AMHUIBI; YMEHHE BBIIOJHATH pacuérel Mo (popmynam,
npeoOpa3oBaHUsl LEINbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAKEHUH U
BBIPRKEHUI C KOPHIMM, Pa3OKEHHE MHOIOYJICHA Ha MHOXKUTEIH, B
TOM 4YHCIIE€ C HCIOJIb30BaHHEM (OpMyJ pPa3HOCTH KBaJIpaToB U

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHITUSMU: YACIOBOE PABEHCTBO, YPABHEHUE C
OJHOW IEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHHUE pElaTh JIMHEWHBIE W KBaJpaTHbIE YpaBHEHHS,
JpOOHO-pallMOHATIbHBIE YPABHEHHSI C OJHOM MEPEMEHHOM, CHCTEMBI
JIBYX JIMHEMHBIX YPABHEHUU, JIMHEWHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHblE U APOOHO-pallMOHANILHBIE HEPABEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCIIE IIPU PELICHUH 3aJa4 U3 APYTUX MPEIMETOB
U TPAKTUYECKHUX 3a7ad; YMEHHUE HCIOJIb30BATh KOOPAMHATHYIO
OpsIMYI0 ¥ KOOPAMHATHYIO IJIOCKOCTh IJISi M300pa)KEHUS pelIeHUui

ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, Ipa@uK QYHKINU, HYIU
byHKIINY, POMEKYTKH 3HAKOMOCTOSTHCTBA, MPOMEXKYTKU
BO3pacTaHMsl, YObIBaHUS, HauOosblliee W HaUMEHbIIEEe 3HAYCHUS
¢byHKINY; yMEHHE OTIEpPUPOBATH MOHATHUSIMHU: npsmMast
MPONOPLUHUOHATIBHOCTD, JIMHEHHAs (DYHKIUS, KBaJpaTu4Has (yHKLHS,
oOpaTHasi NPONOPLUOHATIBHOCTb, TMapabojia, rumnepdbona; yMmMeHue
CTPOUTH TpaPUKH PYHKIUHI, HCIIOIB30BATh T'PpaUKH IS ONIPEICIICHUS
CBOMCTB IPOILIECCOB M 3aBUCUMOCTEH, JJIS PELICHUs 3a/1ad U3 JIPYTUx
y4eOHbIX TPEAMETOB U pEaJbHOM JKU3HM; YMEHHUE BbIpaXaThb

(bOpMy.]'IaMI/I 3aBUCHUMOCTH MCKIY BECIIMIMHAMHU

Ymenue OTepupoBaTh TOHSTHSIMHU: MOCJIEIOBATENbHOCTb,
apudmernyeckass U reomMeTpuyeckas  MPOrPecCUd;  yMEHHE
UCIIOJIb30BaTh CBOWCTBA IOCJEA0BATEIbHOCTEH, (HOPMYJbI CyMMBI U
o0miero wieHa TMpHU pEHICHWH 3a/1ad, B TOM YHCIE 3a7ad U3 JPYTHX

y4eOHBIX MPEIMETOB U PEATbHON KUZHU

YmMmenue peuiaTth 3aJa4u pa3HbIX THUIIOB (B TOM YHUCJIC HAa MPOLCHTEI,
J0JIM M 4YaCTH, ABHIKCHHUC, pa60Ty, HCHY TOBAapOB MU CTOUMOCTH
IMMOKYIIOK U YCJIYyT', HAJIOTH, 3aa4U U3 obiactu YIIpaBJICHUA JIMYHBIMU U
CEeMEeUHBIMU q)HHchaMI/I); YMCHUC COCTaBJIATH BBIpAXKCHUA,

YpaBHCHH, HEPABCHCTBA W CHUCTEMbI II0 YCJIOBHKO  3aadvu,




HUCCIICAO0BATh IMOJYYCHHOC PCIICHHUC U OLCHUBATH HpaB)lOHOI[O6HOCTL

IMOJIYYCHHBIX PE€3YyJIbTaTOB

YMeHne onepupoBaTh MOHATUSAMU: (PUTypa, TOUKA, OTPE3OK, MpsMas,
Jyd4, JIOMaHasi, yrojl, MHOIOyroJIbHUK, TPEYToJbHUK, paBHOOEIPEHHBII
U PABHOCTOPOHHUM TPEYrONbHUKH, IPSMOYIOJIbHBIA TpPEYrOJbHUK,
MeauaHa, OUCCeKTpHca U BBICOTA TPEYroJIbHUKA, YETHIPEXYTOJIbHUK,
napajuiesiorpamMMm, pomMO, NpPSIMOYrOJbHUK, KBaapar, Tpameuus;
OKPY’KHOCTb, KpYI', KacaTellbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢urypamu; ymMeHue pemaThb 3aladd, B TOM YHCIIE U3 MOBCETHEBHOMN
JKU3HHM, HAa HAXOXKICHUE T'C€OMETPUYECKUX BEIIMYUH C IPUMEHEHHEM

M3YYEHHBIX CBOUCTB GUryp U (pakToB

10

YMeHHE ONepUpoBaTh IOHITHUSMHU: PABEHCTBO (HTYp, PaBEHCTBO
TPEYTOJILHUKOB; MapauIeIbHOCTh M TMEPICHIUKYISIPHOCTh TMPSIMBIX,
yrojl MEXIy NpSAMBIMH, TEPHEHIUKYISAP, HAKIOHHAS, MPOCSKIHS,
nogoOue Guryp, mogo0HbIE TPEYTrOJIbHUKH, CHMMETPHSI OTHOCUTEIIHHO
TOYKHM WM TPSIMOW; yMEHHE pPAaclo3HaBaTh PAaBEHCTBO, CHMMETPHIO U
nosnobue ¢Guryp, napamienbHOCTh U MEePHEHANKYISIPHOCTh MPSIMBIX B

OKpYXarolleM MUpe

11

YMeHue onepupoBaTh IOHATUAMM: JJIMHA, PACCTOSHHUE, Yroil
(BemMuMHA yria, CUHYC M KOCHHYC YIJla TPEeYroJIbHHKA), IUIOIIAb;
YMEHHUE OLIEHUBATh pa3Mepbl MPEIMETOB U O0BEKTOB B OKPYKAIOILIEM
MHUpE; YMEHHE NPUMEHATH (GOpMyJbl MEepUMeTpa U  IUJIOMIAIU
MHOTOYT'OJIbHUKOB, JIMHBI OKPY>KHOCTH W TUIOIIATU Kpyra, o0Obema
MPSIMOYTOJIBHOTO TapajuleNienune/1a; yMeHHe NPUMEHSITh MPU3HAKU
paBEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHHKA,
teopeMmy Iludaropa, TpUroHoMeTpHUeCKHE€ COOTHOIICHHUS IS

BBIYMCIICHUS JJIMH, PACCTOSIHUMI, TIIOIIaACH

12

YMenue wu3zo0paxkaTh IUIOCKME QUIYphl W UX KOMOHWHAILIMH,
NPOCTPAaHCTBEHHBIE (UTYPBI OT pPYKH, C TOMOLIBIO YEPTEKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CpPEACTB 10 TEKCTOBOMY HWJIHU

CHUMBOJIbHOMY OIIMCAHUTIO

13

YmMmenue ONeprupoOBaTh ITOHATHUAMMN MpAMOYTOJIbHAA CHUCTEMA
KOOpAUHAT, KOOpAWHATBI TOYKH, BCKTOD, CymMMma BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YUCJIO, CKAJIAPHOC IIPOU3BCACHUC BCKTOPOB,

YMCHHUE HCIOJb30BaTh BCKTOPBI MU KOOPAWHATHI JJIA MPEACTABICHHA




JaHHBIX MW PCIICHHUA 3a4da4d, B TOM YHCIC H3 JPYIrux y‘le6HHX

npeamMETOB U peaHBHOfI KHU3HU

14

YMeHne omnepupoBaTh IOHSATHSIMHU: CTOJOMKOBBIE UM KPYroBbIE
auarpaMMmbl,  TaOmuIBl, cpeaHee  apudMeTHUecKoe, MeAHaHa,
HanOoJbIllee M HAaWMEHbIIee 3HAYCHHUS, pazMax YHCIOBOTO Habopa;
YMEHHE  U3BJIEKaTh, HMHTEPHPETUPOBATH U  MPEoOpPa3OBHIBATh
MHPOpPMALIKIO, TPEACTABICHHYI0O B TaOIMIaX W Ha JUarpaMmax,
OTpaXKarollyl0 CBOMCTBA M XapaKTEPUCTUKH PEaJbHBIX IPOLECCOB U
ABJICHUH; yMEHHE paclo3HaBaThb W3MEHYMBBIE BEJIUYMHBI B

OKpYXaroleM MUpe

15

YMeHue onepupoBaTh MOHATHSAMH: CIy4YailHbIA ONBIT (CIIy4aiHBIN
AKCIIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIIEMEHTAPHBIH HCXO.)
CIy4ailHOrO OMbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTApPHBIMH COOBITHSIMHM; YMEHHE pEIlaTh
3aJladyl METOJIOM OPraHW30BAHHOTO Mepedopa M € HUCIHOJIb30BAaHUEM
NpaBUia YMHOXCHHS, YMEHHE OIICHHBATh BEPOSTHOCTH pPEaJbHBIX
COOBITHI W SIBIICHHH, MOHUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH B OKPYKAIOLIEeM MHpPE H B JKU3HU;
3HAaKOMCTBO C TIOHSITHEM HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €T0 POJIBIO B MACCOBBIX SIBJICHUAX

16

YMeHue BbIOMpaTh MOAXOASIINNA W3YYEHHBIM METON MAJIs PElICHUs
3a/lay¥, TPUBOAUTH MPHUMEPHl MaTEMaTHUYECKHX 3aKOHOMEpPHOCTEH B
MPUPOJIE U KU3HHU, pACIIO3HABATh MPOSBICHUE 3aKOHOB MAaTEMAaTHKH B
UCKYCCTBE, ONUCHIBATh OTHEJbHBbIC BBIJAIOLIUECS  PE3YIbTATHI,
MOJIy4YeHHbIE B XOJE pa3BUTHUA MaTEeMaTHKH KaK HayKH, NMPUBOIUTH
IpUMEpbl MAaTEMATHUYECKUX OTKPBITUI U X aBTOPOB B OTE€YECTBEHHOI

Y BCEMUPHOMW UCTOPUHU

HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMEeHT COEPKAHUS

1

Uuncna v BEIUUCIICHUS




1.1

HaTypaJ'II)HI)Ie H 1eJIbIC Yuclia. HpI/I3HaKI/I JACJIIMMOCTHU LECJIbIX YHUCECII

OOBIKHOBEHHBIE M JIECATHYHBIE  JPOOW,  MPOIEHTH, OECKOHEYHBIC

Le EPUOANYECKHE APOOH
13 Panmonaneupie  uncia. ApudMeTudeckue omnepanud ¢ palnuoOHAIbHBIMHU
' YyHClIaMu
14 JleiicTBuTenbHBIC 4YHCTa. ApHPMETHYSCKHE OIEpalil C JICHCTBUTCIBHBIMU
' YHUCIIaMU
Ls [Tpubmk€HHbIE BBIUMCICHMS, TMpaBUiIa OKPYIJICHHs, MNPUKHAKA U OILIEHKa
' pe3yJibTaTa BEIYMCIICHUN
2 AnreOpanuecKue BBIPaXKECHHUS
2.1 BykBeHHble BbIpakeHUs (BBIpaKEHUS C IEPEMEHHBIMHU )
25 Crenenb ¢ nenbiM nokasareneM. CTeneHb € palMOHAJIbHBIM [OKA3aTesIeM.
' CBoiicTBa cTeneHn
2.3 MHorouneHsl
24 Anrebpanyeckas Apoob
”E Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIICHU. [erictBus c
' apuMETHIECCKUMHU KOPHSIMH HATypaJIbHON CTCTICHH
3 YpaBHEeHHs U HEPABEHCTBA
31 Henble u npoGHO-panrioHanbHble ypaBHEHUS. CHCTEMBI UM COBOKYMHOCTH
' YpaBHEHUI
39 Henpie u npoOHO-panoHanIbHBIE HEepaBeHCTBA. CHUCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB
3.3 Perrenne TekCTOBBIX 3amad
4 UucnoBble OC/Ie10BaTEIbHOCTH
4.1 [TocnegoBarenbHOCTH, CIIOCOOBI 33/1aHUS TTOCTIEI0BATETLHOCTEN
42 Apudmernueckas U TeomeTpuyeckas mnporpeccun. @Dopmyna  CIOXKHBIX
' MIPOIICHTOB
5 OyHKIHUU

Oyukuusg, cnocodbl 3amanus  ¢QyHkuuud. [padux  pynkumu. OOGnacthb
5.1 ompenieNieHUs 1 MHOXKeCTBO 3HaueHud ¢yHkiuu. Hynu ¢yakuuu. [IpomexyTku

3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMH. MaKCUMyMBbl WU




MUHUMYMBI (pyHkuuu. HauGonbliiee W HauMeHblllee 3HAUCHHE (PYHKIMU Ha

MIPOMEKYTKE
6 Koopaunats! Ha IpsIMOM M INIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlekapToBBI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckue GuUrypsl 1 ux cBoicTaa
7.2 TpeyroabHUK
7.3 MHOroyrojasHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 W3mepeHne reoMeTpuyecKiX BEINYUH
7.6 BexTops! Ha miIocKkoCcTH
8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




