I'ocynapcTBenHoe 6r01KeTHOE 00pa3zoBaTelibHOE yupexaeHue Cpennss
obmeobpaszoBarenbHas mkoiia Ne484 Mockosckoro paitona Cankrt-IlerepOypra

«YTBEpKIAIO»
Hupextop Edumona M.IO.

EQS W] (102282 Nhdidoy
nognucoto: Eprmoa

MaleHa MapwuHa OpbeBHa

MNata: 2025.09.15

|'OpbeBHa 12:43:33 +03'00'

PABOYAS [TPOTPAMMA OCHOBHOTI'O OBIIEI'O OBPA3OBAHU A
AJITEBPA
(s 7-9 kmaccoB)

(ITpunoxenue 1 xk OIT OOO B coorBercTBUM ¢ DPOII u ®I'OC 2021)

Canxkr-IlerepOypr

2025



ITosicHuTeIbHAA 3aNIHCKA

Pabouvast mporpamma yueOHOTo Kypca «Airedpa» Ha ypOBEHb OCHOBHOT'O OOLIEro
oOpazoBanus i oOyuarommxcst 7-9-x kimaccoB 'BOY mkona Ne 484 pazpaborana B
COOTBETCTBUH C TPEOOBAHUSIMHU:

«  ®enepanpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 ob6pa3zoBanuu B Poccuiickoit
denepanuny;

 mnpuka3za Munmnpocemerus ot 31.05.2021 Ne 287 «O6 yrBepkaeHuu (enepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa OCHOBHOI'O OOIIEro 00pa3oBaHUs;

 mnpuka3za Munmnpocemierus ot 18.05.2023 Ne 370 «O06 yTBepkaeHuu henepaibHOU
00pa3oBaTeNbHON IPOTPAMMBI OCHOBHOT'O OOIIET0 00pa30BaHUS;

« mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxnenuu [Topsaka
OpraHM3allK U OCYIIECTBIECHUS 00pa30BaTEIbHON JEATEIILHOCTH 10 OCHOBHBIM
o011eo0pa3oBaTeIbHBIM IPOrpaMMaM — 00pa30BaTEIbHBIM IIPOTrPAMMaM
HAYaJIbHOTO O0IIEro, OCHOBHOTO OOILEro U CPpeaHero oo1ero o0pa3oBaHus»;

« CII 2.4.3648-20 «CaHuTapHO-3IUAEMHUOIOTHUECKHUE TPEOOBaHHS K OPraHU3aIHUSIM
BOCIIUTAHUS U OOYUYEHUsI, OT/IBIXA M O3I0POBIICHUS IETEH U MOJIOICKH,
YTBEPKACHHBIX IOCTAHOBJICHUEM IJIaBHOI'O cCaHUTapHOro Bpaya oT 28.09.2020 Ne 28;

« CanlluH 1.2.3685-21 «['urnennveckre HOPMAaTUBHI U TPEOOBAHUS K 00ECIICUEHUTO
0e30macHOCTH U (Win) Oe3BPEAHOCTH AJIS YeIOBeKa (PaKTOPOB CPEAbl OOUTaHUS,
YTBEPKJICHHBIX IOCTAHOBJIEHUEM TJIaBHOTO CAaHUTApHOro Bpaya ot 28.01.2021 Ne

2,

*  KOHIEMIUH Pa3BUTHUS MaTEMaTHUYECKOro 00pa3oBaHUs, YTBEPKIACHHON
pacriopsbxerneM [IpaButenscta ot 24.12.2013 Ne 2506-p;

+ y4eOHOro IIaHa OCHOBHOT'O 0011ero 00pa3oBaHus, yTBep:kJIeHHoro npukazom ['bOY
kol Ne 484 ot 01.09.2025 Ne 410-oy «YTBepxaerue OOIT mo ®OOI»;

« (enepanpHOil paboueii mporpaMMbl y4eOHOTO Kypca «Anredpay, KOTOpbIA BXOINT B
coctaB yueOHoro nmpeamMera «MaTeMaTHKay.

PaGouas mporpamma opreHTHpPOBaHA Ha IEJIeBbIE TPUOPUTETHI, CHOPMYIUPOBAHHEIE B
dbenepanbHON pabouelt mporpaMme BOCIUTaHUs U B paboueil mporpamme Bocnutanusi [ bOY
mkoJia Ne 484,

Anrebpa sBIsieTCS OJTHUM U3 OMIOPHBIX KYpCOB OCHOBHOI'O OOIIIEro 00pa3oBaHUs: OHA
o0ecrnieunBaeT U3y4eHHEe APYTUX AUCHUIUIMH KaK €CTeCTBEHHO-HAYYHOI' 0, TaK U
T'YMaHUTapHOTO LIUKJIOB, €€ OCBOEHHE HEOOXOAUMO I TPOAOIKEHHS 00pa30BaHUS U B
MOBCETHEBHOM >kMU3HU. Pa3BuTHE y 00yyaronxcs HayqyHbIX IPeCTaBICHUN O
MIPOUCXOKACHUH U CYLTHOCTH ajdredpanyeckux abCcTpakiuii, ciocode OTpaxeHus
MaTeMaTUYeCKOW HayKOH SIBIICHUM U MTPOIIECCOB B MPUPOJIE U OOIIECTBE, POJIH
MaTeMaTHYeCKOr0 MOJIETMPOBAHNUS B HAYYHOM MO3HAHUU M B IPAKTUKE CIIOCOOCTBYET
(hOpMHPOBAHNIO HAYYHOTO MUPOBO33PEHUS M KAUE€CTB MBIIUICHUSI, HEOOXOIUMBIX IS
aJlanTaluy B COBpeMEHHOM I poBoM oldriecTBe. M3ydenue anredpsl o0ecrieuuBaeTt
pa3BUTHE yMEHUS Ha0II0/1aTh, CPAaBHUBAThH, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUIEHUS], CIOCOOHOCTH apryMEHTHPOBAaHHO 00OCHOBBIBATH CBOM JICHCTBUS U
BBIBOJIbI, (popmymHpoBaTh yTBepkaeHus. OcBoeHUE Kypca anredpbl 00ecreynBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHHUS 00YyJaIOLINXCSl: OHU MCIIOIBb3YIOT JeTyKTUBHbIE U MHIYKTHBHbIC
paccyxzeHusi, 00001eHne U KOHKPETU3aIuio, abCTparupoBaHue u anaoruto. O0yueHue
anreOpe mpernonaraeT 3HaYUTeIbHbIH 00BeM CaMOCTOATEIBHOM NesITeTbHOCTH



O6yLIaIOH_II/IXC$I, IIO3TOMY CaMOCTOATEIIbHOC PCHICHUEC 3aaaY ABJISACTCSA peanmauneﬁ
ACATCIIbBHOCTHOI'O IPUHIHIIA 06yqu1/151.

B cTpykType mporpaMmMbl yaeOHOTO Kypca «Anredpay At OCHOBHOTO 00IIero oopa3oBaHus
OCHOBHO€ MECTO 3aHMMAIOT COACPKATEIbHO-METOANYECKUE JINHNU: «HKcIa 1 BBIYUCIECHU),
«AnreOpanuecKkre BbIpaXeHUs», «YpaBHEHUS U HepaBeHCTBay, «PyHKun». Kaxnas us
9THX COJEP’KATEIbHO-METOJUYECKHUX JIMHAN PAa3BUBACTCS HA IPOTSIKEHUU TPEX JIET U3YyUCHUS
Kypca, B3aUMOJEICTBYS C IPYTUMU €ro JMHUAMU. B Xoz1e n3ydyenust yueOHOro Kypca
00yJaroImuMCst IPUXOIUTCS JIOTMUECKH pacCyX1aTh, UCIOIb30BaTh
TEOPETUKOMHOKECTBEHHBIH SI3bIK. B CBS3M € 3TUM B porpamMmy y4eOHOro Kypca «Anredpar»
BKJIFOUYEHBI HEKOTOPBIE OCHOBBI JIOTHKH, ITPEICTABICHHBIE BO BCEX OCHOBHBIX pa3zeinax
MaTEeMaTHIeCKOT0 00pa30BaHUs U CIIOCOOCTBYIOIINE OBJIAICHHIO 00YJaIOIUMICS OCHOB
YHUBEPCAJIbHOI'O MaTeMaTH4YecKoro si3bika. CoaeprkaTelIbHOW U CTPYKTYPHOU 0COOEHHOCThIO
y4eOHOro Kypca «Anredpa» sSBJIsETCS €ro HHTErPUPOBAHHBINA XapakTep.

Conepxanue nuHUM «YHuclia 1 BEIYUCIICHUSD) CIIy’)KHUT OCHOBOM IS 1aJbHEUILIErO U3y4EHUs
MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y 00YUJAIOMIUXCS JIOTHUYECKOTO MBIIUICHUS,
(OpMHUPOBAHUIO YMEHUS MOJIb30BATHCS AJITOPUTMAMU, & TAKXKe IPHUOOPETEHUIO
MIPaKTUYECKUX HAaBBIKOB, HEOOXOIMMBIX JJIsl IOBCEIHEBHOM JKM3HU. Pa3BuTHE MOHATHS O
quciie Ha YPOBHE OCHOBHOI'O 001Iero 00pa3oBaHus CBSI3aHO C pallMOHAJIbHBIMU U
HppalOHAIbHBIMU YUCIIaMU, (POPMUPOBAHUEM MPECTABIECHUN O JEHCTBUTEILHOM YHUCIIE.
3aBepieHre OCBOSHHS YUCIOBOM JIMHIUHM OTHECEHO K CPeIHEMY 00IIeMy 00pa3oBaHUIo.

ConeprxaHue AByX alredpandeckux JUHUN — «AJredpandeckue BBIPAKEHU» U «Y paBHEHUS
Y HEPaBEHCTBA» — CIIOCOOCTBYET (POPMUPOBAHUIO Y OO YHAIOITUXCSI MATEMATHIECKOTO
anmapara, HeoOX0JUMOro JUIsl pellieH s 3a/1a4 MaTeMaTHKH, CMEXHbIX IPEAMETOB U
MIPaKTUKO-OPUEHTHPOBAHHBIX 33a/a4. Ha ypoBHEe 0CHOBHOrO 0011eT0 00pa3oBaHus yueOHbIN
MaTepuai rpynmupyeTcss BOKPYT pallMOHaIbHBIX BBIpaXKeHUN. Anredpa 1eMOHCTPUPYET
3HaYeHNE MaTEMATHKH KaK S3bIKa JJIsl TIOCTPOCHUSI MATEMaTHYECKUX MOJIEINEH, OTTMCaHuUs
MIPOILIECCOB U SIBJICHUN peaslbHOro Mupa. B 3a1aun oOyueHus anredpe BXOIAT TaKkKe
JanpHeHIee pa3sBUTHE ATOPUTMUYECKOTO MBIIIICHHUS, HEOOXOMMOT0, B YaCTHOCTH, IS
OCBOEHUS Kypca HHGOPMATUKH, U OBIIAJICHUE HABBIKAMU JIETyKTHBHBIX PACCYKICHHIA.
[IpeobOpazoBanre CUMBOJIBHBIX (hOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEN
K MaTeMaTH4eCKOMY TBOPYECTBY.

Conepxanne QPyHKIIMOHATBHO-TPAQUIECKON JIMHUM HAILIETIEHO Ha MOJTy4YeHHE
o0yJarouMuUCs 3HaHUH 0 QYHKIUAX KaK BaKHEHIIIEH MaTeMaTH4ecKO MOAENH st
OIMCAHUs U UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOLIECCOB U SBJIEHUHN B IPUPOJIE U OOIIECTBE.
N3ydenne matepuana cnocoOCTBYET Pa3BUTHIO Y O0YUAIOMINXCS YMEHUS UCIIONIb30BaTh
pa3IUYHbIC BRIPA3UTEIIbHBIC CPENICTBA SI3bIKA MATEMATHKU — CJIOBECHBIE, CAMBOJIMYECKHE,
rpaduyeckue, BHOCUT BKIaA B (popMHUpOBaHUE MPEACTABICHUI O POIM MaTeMaTHKHU B
Pa3BUTUU IUBUIIU3ALNH U KYJIbTYPBHI.

CornacHo yuebHOMY MIIaHy, B 7-9-X Kiaccax uzydaercs yueOHbIH Kypce «Anredpay, KOTOPbIi
BKJIIOYAET CJIEAYIOIINE OCHOBHBIE pa3/ieibl coAepkaHus: «Hucia u BBIYUCICHUAY,
«AnrebpanuecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLIUN».

Ha uzydenue yue6HOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7-m kiacce — 102 yvaca (3
yaca B HeZIen0), B 8-M kiacce — 102 yaca (3 yaca B Hezeno), B 9-m kiacce — 102 gaca (3
yaca B HEJICIIO).



Jliia peanuzanuy MporpaMMbl UCIIONIB3YIOTCS YUCOHHUKH, TONYIICHHbIE K HCIOJIb30BAHUIO
MIPU peaiu3alii UMEIOLUX TOCYIapPCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTEIbHBIX IPOrPAMM
HAYaJbHOTO 00IIEro, OCHOBHOTO OOILEro, CpeHero o0I1Iero 00pa3oBaHus OpraHu3alusImMH,
OCYIIECTBISIONUMHU 00pa30BaTEIbHYIO JESTEIBHOCTD, MPUKa30M MUHIPOCBEIICHHUS OT
21.09.2022 Ne 858 ( ¢ M”BMEHEHHUSAMU U JOTIOTHECHUSMU):

« Maremaruka. Anre0pa: 7-if kimacc: 6a30BbIl ypOBEHB: y4eOHUK; 15-¢ u3nanue,
nepepadorannoe / MaxkapsrueB F0.H., Munarox H.I'., Hemkos K.W. u np.; mox pen.
TensxoBckoro C.A. AknnoHepHOeoOecTBo «M31aTeahcTBO
"IIpocsemienune"»2024, no 29.04.2027

« Maremaruka. Anreopa: 8-if kiacc: 6a30BbIN ypOBEHB: y4eOHUK; 16-¢ u3nanue,
nepepaboranHoe / Maxkapsrues FO.H., Munatok H.I'., HemkoB K.W. u np.; mox pexn.
TensikoBckoro C.A. AxkuronepHoeoOecTBo «M3aarenbcto "IIpocBemenne»;
2024, no 29.04.2027

«  Komnsarun FO.M. TkaueBa H.E. Anre6pa: yueOnuk 1 9 kinacca — M.: AO
«U3narenscrBo [Ipoceemenuey, 2019M.B. ®énoposa.no 31.08.2025

DJeKTPOHHBIC 00Pa30BaTEIIBLHBIC PECYPCHI, JIOMYIICHHBIC K UCIIOIB30BAHUIO MIPU PeaTU3aliu
UMEIOIIUX FOCYAapPCTBEHHYIO aKKPEAUTALUIO 00pa30BaTe/IbHBIX MPOrPaMM HAYaIbHOTO
00111er0, OCHOBHOTO OOIIET0, CPEAHEro 00IIero o0pa3oBaHusl MPUKa3oM MHHIIPOCBEIICHUS
ot 04.10.2023 Ne 738:

« Anre6pa, 7 kiacc. DI'AOY JI10 «Axkanemus MunnpocseuieHus: Poccuny;
« Adnre6pa, 8 knacc. DI'AOY JI10 «Akanemus Munmnpocseuierus Poccuny;
« Aunrebpa, 9 xnacc. ®DI'AOY AI10 «Axanemus Munnpocsemnienust Poccuny;

Conep:xanue yueOHOI0 npeamera

7-1 kjaacc
Yuciia 1 BLIYMCJIECHUSA

JlpoOu 0ObIKHOBEHHBIE U IECATUYHBIE, TIEPEX0]] OT OJHOU hopMBI 3amucu ApoOel K APyroil.
[lonsTHE paLIMOHANIBHOIO YKCIIA, 3aIIMCh, CPABHEHHE, YIIOPSI0YMBAHUE PAllMOHATIbHBIX
yrcen. ApudmMerndeckue IeHCTBUS C pallMOHATLHBIMU YHcliaMu. Pemienue 3a1a4 u3
peanbHON MPAaKTUKU Ha YacTH, Ha IPOOH.

CreneHb ¢ HaTypaJlbHBIM MTOKa3aTeJIeM: ONpeieeHne, Mpeodpa3oBaHue BIPaKEHHUH Ha
OCHOBE OIpe/IeTICHHs, 3aiCh 00NbIINX YKcel. [IpoieHTsl, 3anuch NPOLEHTOB B BUE ApooU
U 1poOH B BUJE MPOLIEHTOB. TpU OCHOBHBIE 3a/1a4M HA MPOLIEHTHI, peIlIeHHEe 3a]1a4 U3

peanbHON MPAKTUKU.

HpI/IMeHCHI/Ie IMPU3HAKOB ACJIMMOCTH, PA3JIOKCHUEC HA MHOXKUTCIIN HATYPAJIbHBIX YHUCEII.

PeanbHble 3aBUCHUMOCTH, B TOM YHCIIE TIpsIMasi U 0OpaTHasi MPOIOPLHOHAIBHOCTH.



AsredOpanyeckue BbIpasKeHU sl

IIepeMeHHBIE, UNCIIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. J[oIlyCTUMBbIE 3HAYECHUS
nepeMeHHbIX. [IpeacraBienne 3aBUCUMOCTH MEX/y BEJIMYMHAMU B BUJIE (OPMYJIBI.
Boraucnienus no gpopmynam. [IpeoObpazoBanre OyKBEHHBIX BBIPAKECHUHN, TOKIECTBEHHO
paBHbIE BBIPAXKEHUS, IIPAaBUIIAa IPe0OPa30BaHUs CYMM U IIPOU3BEACHUM, ITpaBUiIa PaCKpPITUS
CKOOOK M IIPUBEJIEHUS IOJOOHBIX ClIaracMbIX.

CBolicTBa CTEIICHH C HaTypaJIbHBIM IIOKa3aTCJICM.

O,Z[HO‘IJ'IGHBI 1 MHOTOWIeHBI. CTelleHb MHOTOWJICHA. CJ'IO)KGHI/IG, BBIYUTAHUC, YMHOXKCHHUC
MHOT'O4YJICHOB. (DOpMyJIBI COKpAalICHHOI'O YMHOXXCHUA: KBAaJIpaT CYMMbI U KBaJApaT pa3HOCTH.
CDOpMy.Ha Pa3HOCTH KBaApPaTOB. PaznoxeHnre MHOTO4JICHOB Ha MHOXKHUTEIH.

YPaBHeHI/Iﬂ U HEPABCHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHUs, MpaBuiia mpeoOpa3oBaHusl YpaBHEHHsI, PABHOCUILHOCTh
YpPaBHEHUU.

JInneliHOEe ypaBHEHHE C OJHOU ITEPEMEHHOM, YACIIO KOPHEW JIMHEHHOTO YPaBHEHMS, PEILICHUE
JUHENHBIX ypaBHeHUH. CoCTaBlIeHNE YpaBHEHUH 110 YCIOBHIO 3a7a4u. PelieHne TeKCTOBBIX
3a/1a4 C IIOMOIIBIO YPABHEHUH.

JIuneiiHOe ypaBHEHHE C ABYMs [IEPEMEHHBIMU U €ro rpaduk. Cuctema IByX JIMHEHHBIX
ypaBHEHMH C IByMs NIepeMeHHbIMU. Perienue cucteM ypaBHEHUH ClIOCOOOM MOJICTAaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 C IOMOILBI CUCTEM YPaBHEHUH.

DyHKUMH

Koopaunara Toukn Ha npsmoil. Uucnossie npoMexxyTkH. PaccrosiHre Mexy 1ByMsl TOUKaMH
KOOPAMHATHOU IIPSIMOIA.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcuuceca U opAHATa TOYKH Ha
KOOpAMHATHOH miiockocTu. [Ipumeps! rpagukoB, 3aaHHbIX popMmynaMu. Utenue rpaduxos
peanbHbIX 3aBucuMoctell. [lonstue pynkuuu. I'paduk pynkunu. CBoiicTBa QyHKIMA.
JIuneitnas ynxuus, ee rpaguk. I'padux pynxun y = [x|. ['paduueckoe perienue
JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEHMHBIX YPaBHEHUM.

8-i1 ki1acce

Yuciia 1 BLIYUCJICHUSA

KBanpatuslit kopeHb u3 uucina. [lousarue 00 uppanuoHaasHOM yucie. JlecaTuaHbie
MpUOIHKEHNS HppalMOHaIbHBIX uncen. CBolicTBa apupMEeTUUECKUX KBAJPaTHBIX KOpHEN U
WX IPUMEHEHHE K MPeoOPa30BAHHUIO YHUCIOBBIX BEIPAKEHUI U BHIYHCICHUSIM.
JleicTBUTEIbHBIC YHCIIA.

CreneHb C 1eNbIM MoKa3aTesieM U ee cBoicTBa. CTaHIapTHAs 3aMKCh YUCIa.



AsredOpanyeckue BbIpasKeHU sl

KBanpaTHblii TpexuiieH, pa3aoKeHUe KBaJpaTHOIO TPEXUIEHA HA MHOKHUTEIIH.

Anrebpanueckast 1podb. OCHOBHOE CBOWCTBO anreOpanyeckoit apoou. Crnoxenue,
BBIYMTAHHE, YMHOKEHHE, JIeJICHNE aNreOpandyeckux Apodeii. ParmoHansHble BEIpaKeHUS U
uX IpeoOpa3oBaHUeE.

YPaBHeHI/Iﬂ N HEPABCHCTBA

KBagparnoe ypaBHeHHE, popMyIia KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema Buera.
Pemenne ypaBHeHuUH, CBOASIIMXCA K JINHEWHBIM U KBaJpaTHbIM. [IpocTeiimme
JIpOOHOpAIIMOHAIBHBIE YPABHEHHUS.

I'paduueckas uHTEpHIpeTallus YpaBHEHUH ¢ ABYMs IIEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHUH € ABYyMs NIEpeMEHHBIMU. [IprMephl perenus cucTeM HEJTMHENHBIX YPABHEHUH C
JBYMS IEPEMEHHBIMHU.

Pemrenue TeKCTOBBIX 3324 aNreOpandeckuM CIIOCOOOM.

UucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO € OJIHOM MEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JInHeliHbIE HEpaBEeHCTBA C OJHOM epeMeHHOU. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DOyHKIUH

[Tonarue Gpynkiuu. O61acTh ONpeneneHuss 1 MHOXKECTBO 3HaueHUH GyHkimu. CriocoObl
3aJjaHus (QYHKIHH.

I'padux ¢pynkuuu. Urenue cBoilcTB ¢pyHkMHU 1o ee rpapuky. [Ipumeps! rpagukoB GyHKIMA,
OTpPaXKAIOIINX PeaTbHbIE MPOLECCHI.

OyHKIMH, ONUCHIBAIOIINE MPSIMYIO M OOpaTHYIO MPOINOPLUOHAIBHBIE 3aBUCUMOCTH,

ux rpapukn. Oyskmmm y = x2, y = X3, y = VX, y = |x|. I'paduueckoe pemienue
YPaBHEHUI U CHCTEM YPABHECHUM.

9-i1 kiIace

Yuciia 1 BLIYUCJICHUSA

PanmonaneHblie yncia, upparroHaIbHbIe Yhciia, KOHEYHbIE M 0ECKOHEYHBIE IECATUIHBIE
npoOu. MHOXKECTBO JIEHCTBUTEILHBIX YHCET, IEUCTBUTEIIbHBIC YHMCIIa KaK OECKOHEYHBIC
JecsITHUHbIe IpoOu. B3auMHO 0THO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM
JIEWCTBUTEIBHBIX YUCET U KOOPAUHATHOM MPSAMOM.

CpaBHEHME NEUCTBUTEIBHBIX YHCEI, apU(PMETHUECKUE JEHCTBUS C IEHCTBUTEIbHBIMU
YyUucjiamMu.

PazMepbl 00bEKTOB OKPYKAIOLIETO MUPA, JITUTEIHLHOCTH IMIPOLIECCOB B OKPYKAIOIIEM MHUPE.



[TpubnnxeHHoe 3HaYeHHEe BEJIMYMHBI, TOUHOCTb NPpHOIKeHus. OKpyrieHHe YUCel.
IIpukuaka v OLlEHKa pe3yJIbTaTOB BHIYMCICHUM.

YPaBHeHI/Iﬂ N HEPABCHCTBA

JIuneitHoe ypaBHeHue. PelieHue ypaBHEeHH, CBOISAIINUXCA K JIMHEHHBIM.
KBanpatHoe ypaBHeHue. Pemienue ypaBHeHHI, CBOASIINXCS K KBaaApaTHbIM. bukBaapaTHoe

ypaBHeHue. lIpumepsl peleHns: ypaBHEHUM TPEThEN U 4YETBEPTOM CTENEHEN Pa3I0KEHUEM Ha
MHOKHTEIIH.

Pemenue I[pO6HO-paHI/IOHaJ'IbeIX ypaBHeHHﬁ. Pemenue TeKCTOBBIX 3a/1a4 anre6pqueCKI/IM
METOJ0M.

VYpaBHeHUe ¢ ABYMs [IEPEMEHHBIMU U €ro rpaduk. Pemenue cucreM AByX JIMHEHHBIX
YPaBHEHUN C IByMs IIEpEMEHHBIMU. Pelienue cucreM AByX ypaBHEHHI, OHO U3 KOTOPBIX
JMHEWHOE, a IPYroe — BTOPOii crenenu. | padudeckas nHTEpHpeTanus CUCTEMbI yPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a1a4 aJIF€6paI/I‘ICCKI/IM CIIOCOOOM.

UucnoBbie HEPAaBEHCTBA U UX CBOMCTBA.
Pemenue nuHeHBIX HEPABEHCTB C OHOM ITIEPEMEHHOM. PellieHre cucTeM JIMHEMHBIX

HEpaBEHCTB ¢ 0/1HOI nepemeHHON. KBaipaTHble HepaBeHCTBA. ['paduueckas HHTEepIpeTaus
HEPABEHCTB U CHCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

DyHKUNH

KBagparuunas ¢ynkius, ee rpaduk u cBoiicta. [lapadona, KoopAMHATHI BEPIITUHBI
napaboJibl, 0Ch CHMMETPHUU MapadoIIbl.

Ipadukn dyskmmii y =kx, y=kx + b, y =k/x, y =x°, y = \x, y = |x| i nx cBoiicrsa.
YuciaoBblie NOCTEA0BATEIBLHOCTH U NPOrPecCHu

[TonsATHE YNCIOBOM MOCIEIOBATEIBHOCTH. 3aJaHUE TIOCIE0BATENIBHOCTH PEKYPPEHTHOU
dhopmymnoit u popMyIIoi n-ro YIeHa.

Apudmernueckas U reomeTpuyeckas nporpeccur. @opMyIibl n-ro ujaeHa apupMeTudeckon u
T€OMETPUUYECKON ITPOrPECCUi, CYMMBI IIEPBBIX N-X YJICHOB.

N300pakeHne 4ieHOB apu(PMETHIECKON U TeOMETPUUYECKON IPOrpeccuii TOUKaMu Ha
KOOPJAMHATHOM IJIOCKOCTH. JIMHENHBIN M 3KCIOHEHITUANBHBIA POCT. CII0KHBIE TPOIIECHTHI.

IInanupyemMble pe3yJbTaTbl 0CBOCHHS IPOrPaMMBbI



JINYHOCTHBIE pe3yJbTaThbl

JInyHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl yueOHOI0 Kypca «Airedpay
XapaKTepU3yIOTCA:

1) IaTpuoTHYECKOE BOCIUTAHHE:

MPOSIBIICHUEM MHTEpPECA K MPOUUIOMY U HACTOSIIEMY POCCHUICKON MaTEMATHKH,
[CHHOCTHBIM OTHOILICHUEM K IOCTHIKEHHSM POCCUIICKUX MaTEeMaTHKOB M POCCHICKON
MaTeMaTHYECKOM IIKOJIBI, K UCITIOJIb30BaHUIO 3THUX I[OCTI/I)KGHI/II;’I B IPYrux HayKax U
MPUKIIAJHBIX cdepax;

2) rpasIaHCKoe U IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 0053aHHOCTEH IpakJaHWHA M peai3aliy ero Mpas,
IIPEJCTaBICHUEM O MAaTEMaTHUECKUX OCHOBaX ()yHKIIMOHUPOBAHUS Pa3IMYHbBIX
CTPYKTYP, SIBJICHUH, IPOLEAYp IPaXAaHCKOT0 001ecTBa (HallpuMep, BbIOOPHI,
OIIPOCHI), FOTOBHOCTBIO K 0OCYKICHUIO STHUECKUX MTPOOIIEM, CBA3aHHBIX C
MIPaKTUYECKUM IPUMEHEHUEM JOCTUKEHUIN HayKH, OCO3HAaHUEM BaXKHOCTH MOPaJIbHO-
3TUYECKHUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOI'O;

3) Tpy/i0BO€ BOCIIMTAHME:

+ YCTaHOBKOH Ha aKTMBHOE y4acCTHE B PEIICHUU MTPAKTUUECKUX 3a]ja4 MaTeMaTH4eCKON
HaMpaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMaTUYECKOT0 00pa3oBaHUs Ha
MPOTSKEHUH BCEH KU3HU JJIs yCIIEITHON MPpOo(decCnoHaNbHOM e TENbHOCTH U
pa3BUTHEM HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM M ITOCTPOECHUEM
WHIUBUAYAIBHON TPAeKTOPUU 00pa30BaHUS U )KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTHYECKOEe BOCIIUTAHHE:
*+  CHOCOOHOCTBIO K SMOIMOHAILHOMY U DCTETHYECKOMY BOCIIPUATHIO MATEMATUUECKHX

O6’beKTOB, 3aaay, pemeHI/Iﬁ, paCCY)KZ[eHHﬁ, YMCHHUEM BUACTb MATCMATUUCCKHUC
3aKOHOMCPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHMS:

OpHCHTaHHeﬁ B ACATCIIbHOCTU Ha COBPEMCHHYIO CUCTEMY HAYYHBIX HpeI[CTaBJ'ICHI/Iﬁ
00 OCHOBHBIX 3aKOHOMCPHOCTIX pa3BUTHUA YCJIOBCKA, ITPUPOJbI U O6H.[CCTB3,
MOHMMaHNUEM MaTeMaTHYeCKOM HAYKH KakK cq)epm YeJI0BEYECKOM ACATCIIBHOCTH,
OTallOB €€ pa3BUTHUA U 3BHAYUMOCTH IJId Pa3BUTHUA HUBUIIU3AIUN, OBJIAJICHUCM SA3BIKOM
MaTeMaTUKU U MaTeMaTHUYECKOM KynLTypOﬁ KakK CpCACTBOM IMO3HAHUA MHpaA,
OBJIaICHHUEM HpOCTeI\/’IHH/IMI/I HaBBIKaMU HCCHe}IOBaTeHBCKOﬁ JACATCIIbHOCTH,

6) ¢pusnyeckoe BocnuTaHue, GOPMHUPOBaAHHE KYJIbTYPbI 310POBbS H SMOIHOHAIBHOTO
0J1aronoJryyus:

TOTOBHOCTLIO NIPUMCHATH MATCMATHYCCKUC 3HAHUA B UHTCPECAX CBOCTO 310POBbA,
BEJICHUS 37J0POBOTO 00pa3a KMU3HH (30POBOE MUTAHKE, COATAHCUPOBAHHBINA PEXUM



3aHSTUN U OTIBIXA, peryispHas Gu3nueckas akTUBHOCTh), CHOPMUPOBAHHOCTHIO
HaBBIKA pe(IeKCHH, MTPU3HAHUEM CBOETO MTPaBa Ha OMIMOKY M TaKOTO K€ IpaBa
JPYToro 4eoBeKa;

7) IKOJOIr'H4€CKO€¢ BOCIIMTAHHUC:

+ OpHUEHTaIMel Ha MPUMEHEHNE MaTeMAaTUYECKUX 3HAHUM JJIsl pelIeHUs 3a/1a4 B
00J1acTH COXPAaHHOCTHU OKPY’KAIOIIEH Cpeibl, TUIAHUPOBAHUS ITOCTYITKOB U OLICHKH UX
BO3MO>KHBIX ITOCJIEICTBUH 711 OKPY’KaloIel Cpe/ibl, OCO3HAHUEM TJI00aIbHOTO
XapakTepa 3KOJOTHYECKUX MPOoOJIeM U MyTeil UX peleHus;

8) aJanrtanus K UISMCHAKOIHUMCHA YCJIOBUAM COMAIbLHOM 1 l'lpHpO)]HOﬁ Cpeabl:

* TOTOBHOCTBIO K JICUCTBUSM B YCIOBHSX HEONPEACICHHOCTH, IIOBBIICHUEM YPOBHS
CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO ACATSIIEHOCTD, B TOM YHCIIC YMCHHS
YUYUTBCS Y IPYTUX JHOACH, TPUOOPETaTh B COBMECTHOM JICATEIIbHOCTH HOBBIC 3HAHMUS,
HABBIKM ¥ KOMITICTCHIIUHU U3 OIBITA PYTHX;

*  HEOOXOIUMOCTHIO B JOPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4HCiIe (HOPMYTUPOBATH
UJICH, TIOHSTHSI, THIIOTE3bI 00 00BEKTAX U SIBJICHHSX, B TOM YHCIIE paHee
HEM3BECTHBIX, 0CO3HABATH JIC(UITUTHI COOCTBEHHBIX 3HAHUI M KOMIICTCHIIHIA,
IUTAHUPOBATH CBOE PA3BUTHE;

*  CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATE CTPECCOBYIO
CUTYAITUIO KaK BBI30B, TPEOYIOIINN KOHTPMEP, KOPPEKTHPOBATH IPUHUMACMBIE
pelieHus u AecTBUs, GOpMYIUPOBATh U OIICHUBATh PUCKU U MOCIEICTBUS,
(hopMHUPOBATH OIIBIT.

MertanpeamMeTHble pe3yJibTaThl
ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC e CTBHUS

ba3oBble Jornyeckne a1eMcCTBUSA:

*  BBIABIATH U XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKK MAaTEMaTUYECKHX 00BEKTOB,
MOHATHM, OTHOIIEHUN MEX/ly TOHATUSAMH, POPMYIUPOBATH ONpEAEICHUS MOHATUH,
yCTaHaBJIMBATh CYILIECTBEHHBIH NMPU3HAK KJIACCH(PUKAIIUN, OCHOBAHUS JUIS
000011IeHNS ¥ CpaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAIM3a;

*  BOCIIPMHUMATh, (POPMYIUPOBATH U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHbBIC U
OTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHNE, YCIOBHBIE;

* BBIABJISTH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOPEUHS B
(akTax, 1aHHBIX, HAOIIOEHUAX U YTBEPXKIECHUX, IpeAaraTb KpUTEpUH JUIs
BBISIBJICHHSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUYUI;

* JIeJIaTh BBIBOJIBI C MCIIOJIb30BAaHNUEM 3aKOHOB JIOTUKH, JE€NYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIIOYEHNH, YMO3AKIIFOUEHUH TI0 aHAJIOTHH;

 pa30bupath J0KA3aTEIHCTBA MATEMATHICCKUX YTBEPKICHUH (TIPSMBIEC U OT
MPOTHBHOTO), IPOBOJUTH CAMOCTOSITEIbHO HECIIOKHBIE I0KA3aTeNIbCTBA
MaTeMaTu4ecKuX (pakTOB, BEICTPAUBaTh apryMEHTANNIO, IPHBOANUTH IPUMEPHI U
KOHTpPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;



« BBIOMpATh COCOO pereHus y4eOHOM 3a/1a4u (CPAaBHUBATH HECKOJIBKO BAPHAHTOB
pelieHus], BRIOMpaTh HauOoIIee MOIXOAAIINN C yYETOM CaMOCTOSATENILHO BBIICICHHBIX
KPHUTEPUER).

ba3oBble ucciaenoBaTeabCcKue AeiicTBHA:

*  HCIIOJIB30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKII HHCTPYMEHT MTO3HAHMUS,
(bopMyIHpOBATH BONPOCHL, (PUKCUPYIOIIKE POTUBOPEYUNE, IPOOIIEMY,
CaMOCTOSITEIILHO YCTAHABJIMBATH HCKOMOE U JIaHHOE, (POpMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIUIO, MHCHHCE,

*  TPOBOJUTH MO CAMOCTOSTEIILHO COCTABIICHHOMY IIAHY HECJIOKHBIN SKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEA0BAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEMaTHIECKOTO
00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEKIY COOOI;

+  CaMOCTOSTEIILHO (OPMYIUPOBATH 000OIIEHUS ¥ BBIBOBI IO PEe3yJIbTaTaM
MIPOBEICHHOTO HAOJIOICHUS, UCCIICOBAHUS, OIICHUBATh IOCTOBEPHOCTH MOJIyUYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

*  TPOTHO3MPOBATH BO3MOXXHOE Pa3BUTHUE MPOIECCA, a TAKXKE BBIJIBUTATh
MIPEIITOJIOKCHHS O €TO PA3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

*  BBIABIATH HEJOCTATOYHOCTh U U30BITOUHOCTh MH(POPMALIUH, TAHHBIX, HEOOXOAMMBIX
JUIsl pellIeHUs 3a/1a4H;

+ BbIOMpAaTh, AaHAJTM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MHPOPMALIHIO
pa3NUYHbIX BUAOB U (POPM IPEICTABICHHUS;

+ BbIOMpaTh popMy IMpercTaBICHUS HHPOPMAIMK U WLTIOCTPUPOBATH pelllaeMble
3aJjauu CXE€MaMH, IuarpaMMaMu, MHOM rpaukoil 1 uX KOMOMHALUSAMUY;

* OLIEHUBATh HAICKHOCTh HH(OPMALIMU IO KPUTEPUSIM, PEATIOKEHHBIM YUUTEIIEM HITU
c(OpPMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJbHBIC y‘leﬁl—lble JedcTBHUA:

+ BOCIIPMHUMATh U (POPMYIMPOBATH CYXKJIEHUS B COOTBETCTBUHU C YCIOBHSIMHU U LIETSAMU
oO1IeHMs], ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3pEHHS B YCTHBIX U
MIMCBMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 10 X0y PELICHUS 3a/1a4H,
KOMMEHTHPOBATH IMOJTYyYEHHBIN PE3yJIbTaT;

+ B X0j€ 00CYXJIeHHs 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKAaeMOM TEMBI,
Mpo0GJIeMBbI, pelIaeMoil 3a1a4u, BbICKAa3bIBATh UJIEH, HALIEJICHHbBIE HA ITOMCK PELIeHMUS,
COIIOCTABJIATH CBOU CYXJIEHHUS C CYXACHUSIMH IPYIMX yYaCTHUKOB JMAajora,
oOHapyXHUBaTh pa3IU4Me U CXOACTBO MO3UIIHM, B KOPPEKTHOI Popme
(bopMyIMpOBATH Pa3HOTIIACHS, CBOU BO3PAKEHUS;

* TPEACTABIAThH PE3YJIBTATHI PEIICHUS 3aa4l, SKCIIEPUMEHTA, NCCIEA0BAHMS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (popMaT BHICTYIIJICHUS C YUETOM 33J]ay IPe3eHTalluy U
0COOEHHOCTEH ayAUuTOpUH;

+ TIOHUMATb U MCIIOJIb30BaTh MPEUMYIECTBA KOMAHTHOW M UHIAMBHIyaIbHON paboThI
IIPU pEelIeHUN y4eOHbIX MaTeMaTHUYECKHX 3a/1a4;

* TIPUHUMATH 11eJb COBMECTHOMN EATEIBHOCTH, INIAHUPOBATH OPTaHU3ALINIO0
COBMECTHOH paboThl, pacrpeeniaTh BUAbI paboT, J0roBapuBaThCs, 00CyKIAaTh
MPOIIECC U pe3yabTaT padoThl, 0000IIaTh MHEHUST HECKOJIBKHX JTFOJICH;



* Y4acTBOBaTh B IPYNIOBBIX opMax paboTel (00CyXIeHHs, 0OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JIP. ), BBITIOIHSATH CBOIO YaCTh PA0OTHI M KOOPIMHUPOBATH CBOH
JEHCTBUS ¢ IPYTMMHU WiIEHaMU KOMaH/Ibl, OLIEHUBATh KAU€CTBO CBOETO BKJIAJIa B
OOMIHI MPOIYKT IO KPUTEPHUSM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH
B3aUMOJICHCTBUSL.

PeryasiTuBHble YHHBepPCcAJIbHbIE YUeOHbIE eiiCTBUS

CaMoopranmaunﬂ:

+  CaMOCTOSITEJIHHO COCTABIIATH IUIaH, AITOPUTM PELICHUS 3a/1auul (WK €ro YacTh),
BBIOMPATH CIIOCO0 PEIICHHSI C YIETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI C y4ETOM
HOBOH MH(OpMaIH.

CﬁMOKOHTpOJH), IMOLMOHAJIbHBIA HHTEJJIEKT:

+ BIAJETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIA MIPOLIECCa U Pe3yJIbTaTa PelIeHHs
MaTEeMaTHYCCKOM 3a1a9Hu;

*  NOPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUH 3aa4l, BHOCHTh
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX 0OCTOSATENIbCTB, HAMICHHBIX OIITHOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

* OLIEHHUBAaTh COOTBETCTBHE pE3yibTaTa AESITEIbHOCTU TOCTABICHHOM LIEJIN U YCIOBUSAM,
OOBSACHSITH MPUUMHBI TOCTHKEHUS WU HEAOCTHIKEHHUS 11€TTH, HAaXOUTh OIINOKY,
JTaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

[lepeuens (koauduxaTop) mpoBepseMbIX TpeOOBaHUI K MeTampeaMETHBIM pe3ylbTaTam
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOTPpaMMbI OCHOBHOT'O 00I1IeTO 00pa30oBaHuUs

Kon [IpoBepsieMmble TpeOOBaHMS K METANpPEAMETHBIM PE3yJbTaTaM OCBOCHMS
IPOBEPSEMOr0 | OCHOBHOM  00pa3zoBaTelbHOM  HpOrpaMMbl  OCHOBHOTO  OOILEro
TpeOoBaHus oOpa3oBaHUs

1 Ilo3naBarenbubie VY /]
1.1 Bba3oBrie Jormueckue aeiicTBUS
111 BoisBIsATE M XapakTepU30BaTh CYIIECTBEHHbIE NPU3HAKH OOBEKTOB
(stBIICHUI)
1.1.2 VYcraHaBiIMBaTh CYHIECTBEHHBIH MPU3HAK KiIacCU(UKAIUH, OCHOBAHHS

JJIA O606HI€HI/I$I " CPAaBHCHUA, KPUTCPUU ITPOBOANMOI'0 aHaJIn3a

1.1.3 C yuéToM TpEenNoKEeHHOW 3aJadyd BBIBIATH 3aKOHOMEPHOCTH U
NPOTHBOPEUHS] B paccMaTpuBaeMbIX (DakTax, JAHHBIX U HAOIIOACHUSX;
mpengaraTb  KpUTEPUM  UIA  BBIABJICHHSA ~ 3aKOHOMEPHOCTEH U
OPOTHUBOPEUYUHl;  BBIABIATE  AepuuuT  uHGOpMAIMH,  JAHHBIX,
HEOOXOANUMBIX JUIsl PELLICHUs TOCTAaBICHHON 3a7auu
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BBIABIATE MPUYMHHO-CIIEACTBEHHBIE CBA3M TPH W3YyYCHUU SIBICHUH U
HPOLIECCOB

1.15

Jlenatb BBIBOABI C HCIOJIB30BAHUEM JICAYKTUBHBIX WU HWHIYKTHUBHBIX
YMO3aKIIOYeHUH, YMO3aKJIIOUeHUH MO0 aHajloruu, (HopMyIupoBaTh
TUIIOTE3bI O B3aUMOCBSI3SIX

1.1.6

CamocroaTenbHO BBIOMpATh CIOCOO  pemieHus y4deOHOW  3amauu
(cpaBHHMBaTh HECKOJIBKO BapHaHTOB pEILICHUsS, BHIOMpaTh Hambojee
MOAXOJSALINM ¢ yUETOM CaMOCTOSTENBHO BbIJIEJIEHHBIX KPUTEPUEB)

1.2

bazoBrie ncciaenoBaTeabCKUe JSHCTBUS

1.2.1

[IpoBomuTh MO CaMOCTOSITEIBHO COCTABJICHHOMY IUIAaHY  OIIBIT,
HECJIOKHBIN HKCIIEPUMEHT, HEOOIbIIIOE UCCIEA0BAHNE [0 YCTAHOBICHUIO
O0COOCHHOCTEH 00BeKTa M3ydeHUs, MPUYUHHO- CJICJICTBEHHBIX CBSI3EH U
3aBUCHUMOCTEN 0OBEKTOB MEXIY CO00i

1.2.2

OneHuBaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OPMAIHIO,
MOJIYYEHHYIO B XO/JI€ UCCJICIOBAHUS (IKCIIEPUMEHTA)

1.2.3

CaMocTosTenbHO (hOPMYJIHPOBATH 0OOOIICHHUS U BBIBOIBI

M0 pe3ynbTaTaM MPOBEAEHHOTO HAOIIOACHMS, OIbITA, HCCIEIOBAHMS,
BJIaACTH I/IHCTp}IMCHTaMI/I OILICHKN I[OCTOBepHOCTI/I HOJ'IyLIGHHI)IX BBIBOJIOB
1 00001IeHN
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HpOFHO3I/IpOBaTB BO3MOXHOC z[aaneﬁmee pa3BUTHEC IIPOLICCCOB,
COOBITHM M HX MOCJICACTBHA B AHAJOTUYHBIX WM CXOJHBIX CUTyallUsX,
BBIIBUT'ATh ITPEATIOJIOKCHU A 00 ux Pa3BUTHU B HOBLBIX YCIIOBUAX U
KOHTCKCTax

1.2.5

Hcnonp3oBaTh  BOMPOCH  KaK  MCCIEAOBATENbCKUH  MHCTPYMEHT
MO3HAHHUS;

(bopMyIHpOBaTh BONPOCH], (PUKCUPYIOIIUE PA3PHIB MEKIY pEabHBIM U
JKEJIaTeIbHBIM COCTOSIHUEM CUTyallud, OOBEKTa, CaMOCTOSATEIbHO
YCTaHABIIMBATh HCKOMOE U JaHHOE;

dbopmupoBaTh THMOTE3y 00 HCTHHHOCTH COOCTBEHHBIX CYXICHHH U
CYXKJIEHUU IPYTUX, apryMEHTUPOBATH CBOIO MO3ULIUI0, MHEHUE

1.3

Pabora ¢ unpopmanueit
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[IpuMeHsTh pa3aTU4HbIE METO/IbI, HHCTPYMEHTHI U 3alIPOCHI MPU TIOUCKE U
orbope wuH(pOpMAIMM WIM JAHHBIX W3 HCTOYHMKOB C YUYETOM
MpeIJIOKEHHON yueOHOM 3a/1aui U 3aJJaHHBIX KPUTEPHEB

1.3.2

Bri6upath, aHanu3upoBaTh, CHCTEMAaTU3UPOBAThb M HHTEPIPETUPOBATH
MH(OPMALIUIO PA3TUYHBIX BHUIOB W (OPM TNPEJCTABIICHUS; HAXOAHUTH
CXOJHBIE apryMeHTh! (MOATBEPXKAAIOIINE WIH ONPOBEPrarolife OJHY U




Ty K€ UJICI0, BEPCHUIO) B PA3IUNYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX

133

CaMocCTOsATeIbHO BBIOMpATh ONTUMAIBHYIO (GOpMYy MpeACTaBICHUS
uHbOpMAlMM M WUIIOCTPUPOBATH pEIIaeMble 3aJauyd  HECIO0KHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpaduKoi U X KOMOMHALIUAMU

134

OuenunBate HaAEKHOCTH MHOOPMALUH MO0 KPUTEPHUSAM, HPEIT0KEHHBIM
[eAarorn4yeckum paboTHUKOM I chopMyIHPOBaHHBIM
CaMOCTOSITEIILHO

1.3.5

D¢ PexTuBHO 3aIOMUHATH U CUCTEMATHU3UPOBATh HH(OPMAILIUIO

KommynukatusHbie VY /]

2.1

OO0wenue
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BLIpa)KaTB ce0bs (CBOI-O TOYKY 3peHI/IH) B YCTHBIX U IMCbMCHHBIX TEKCTAX

2.1.2

B xone amanora w (wiM) OUCKycCHM 3a7aBaTh BOIPOCHI MO CYIIECTBY
oOcykJaeMoli TeMbl U BbICKa3bIBaTh HJIEW, HAlleJICHHbIE Ha pEIICHUE
3aJauu U TOJJIEpKaHue OJaroKenaTeIbHOCTH OOIICHHS; COMOCTABISTh
CBOM CYXIEHHS C CYXICHHSIMH JPYIMX YYacTHMKOB JHaJora,
OOHapYKUBATh PA3IUIHEC U CXOACTBO MO3UIIHIA

2.1.3

Hy6J'II/I‘-IHO MNpeaACTaBIATH PE3YIbTATHI BBIITIOJTHCHHOT'O OITbITa
(BKCHCpI/IMCHTa, HUCCjaca0BaHusl, HpOGKTa);

CaMOCTOSITENIbHO BBIOMpPATh (opMar BBICTYIUIEHHS C Y4€TOM 3adad
NPE3eHTAllMM U OCOOEHHOCTEH ayAMTOPUHM M B COOTBETCTBUM C HHUM
COCTABJIITH YCTHBIE M IIMCBMEHHBIE TEKCTBI C HCIOJIB30BAaHUEM
WJUTFOCTPATUBHBIX MAaTE€pHAJIOB

2.14

Bocnpunumare 1 (GopMyIupoBaTh CYXJAEHHS, BbIpakaTb SMOIMH B
COOTBETCTBUM C LEISIMM M YCIOBMSAMHU OOLICHHUS; paclo3HaBaTh
HeBepOaJbHBIE CpEACTBAa OOIICHMS, MOHUMAaTh 3HAYEHHE COLMAIbHBIX
3HAKOB, 3HaTh M PacloO3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYallUui U
cMsryaTh KOH(QUIMKTBI, BECTH IE€pPEroBOpbI; TOHMMAaTh HaMepeHUs
JOPYTUX, TPOSBIATh YBAXKUTEIBHOE OTHOIIEHHE K COOECeIHHWKY U B
KOPPEeKTHOH Gopme hopMyIHpOBATH CBOU BO3PAKEHUS

2.2

CoBMecTHas AesITEIbHOCTh

2.2.1

[lonmmMate ¥ WCHONB30BaTh  INPEUMYIIECTBA  KOMAaHJHOW W
WHUBUIYAIHOM pabOThl MpH pEIIeHMH KOHKPETHOW MpoOIeMsl,
00OCHOBBIBaTh ~HEOOXOAMMOCTh TMPUMEHEHHUS TPYINOBBIX  (GopM
B3aMMOJECICTBHS MIPHU PEIIEHUH NOCTABIEHHON 3a/1a4y; IPUHUMATH 1I€JIb
COBMECTHOH [1€ATeIbHOCTH, KOJUIEKTUBHO CTPOMTH JEHCTBHUS MO €€
JIOCTIDKEHHUIO:  paclpeleNsiTh pOJH, JIOrOBapUBaThcs, O0O0CYKIaTh
MPOIIECC U PE3yJbTAaT COBMECTHOW pabOThI; yMeTh 0000IIaTh MHEHHUS
HECKOJIbKUX YEJIOBEK, MPOSBIATH FOTOBHOCTh PYKOBOJUTH, BBIIIOJIHATH
NOpPYYEHHUs, MOAUYUHATHCA; IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM




paloThbl, oOmpeaensaTb CBOK poib (¢ Yy4éTOM MpPEINOYTEHUH WU
BO3MOXXHOCTEHl BCEX YYaCTHUKOB B3aUMOJEHCTBUS), paclpeneisiTh
3aJjauu MEeXJly YJICHAMU KOMaHJbl, y4acTBOBaTh B I'PYMIOBBIX (hopmax
paboTsI (00Cyx)aeHusi, 0OMEH MHEHUH, «MO3TOBBIE IITYPMbI» U UHBIE);

BBIIIOJIHATE CBOKO 4aCThb pa6OTBI, AOCTUTaTh KAaUCCTBCHHOI'O PC3yJibTaTa
10 CBOCMY HAITPAaBJICHUIO U KOOPAWHHUPOBATH CBOU HeﬁCTBHH C ApyrumMu
YJICHAMH KOMaH/bI,

OIICHUBATh KAa4eCTBO CBOETO BKJIaJia B OOMIUI MPOIYKT MO KPUTECPHUSIM,
CaMOCTOSITENIbHO C(POPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS;
CpaBHMBATh PE3YyJIbTAThl C MUCXOAHOM 3aJayed M BKJIAQJ Ka)XJOro 4JeHa
KOMaHZbl B  JIOCTIDKEHHE  Pe3yiabTaToB,  pa3fenarb  chepy
OTBETCTBEHHOCTH WM MPOSABIATH TOTOBHOCTHh K IPEAOCTABIECHUIO OTYETA
repe rpyInmnou

3 Perynsatusneie YV I

3.1 Camoopranuzanus

3.1.1 BoisiBnsaTe mpoOneMbl Uil pElICHUS B JKU3HEHHBIX M y4EOHBIX
CUTYaIHsX;
CaMOCTOSITENTFHO COCTaBJIATh AQNTOPUTM pEHIeHHs 3anavyd (WM ero
4acTh), BBIOMpATh CMoOcoO pemeHus ydyeOHOM 3agauum c  ydyérom
UMEFOIIHAXCSI pecypcoB " COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTHPOBaTh MpearaeMble BAPHAHThI PeIIeHUH

3.1.2 OpueHTHpOBAaTBCS B  Pa3NWYHBIX MOJAXOJAX MPHUHATHS — peleHHH
(MHOUBHIyaTIbHOE, TPUHSATHE pEIICHUS B TPYIIE, MPHUHATHE pPEHICHUI
IpyIIoi);
COCTABJIATH IJIaH ASUCTBHUM (IJI1aH peanu3alid HaMEUYeHHOI'o ajJropuTMa
pelieHus), KOPPEKTHPOBATh TPEAJIOKECHHBIM alTOpUTM C  Y4ETOM
MOJTyYeHHs] HOBBIX 3HaHMHA 00 H3ydaeMoM OOBEKTe; JeslaTh BBHIOOp U
OpaTh OTBETCTBEHHOCTb 33 PEIICHHUE

3.2 CaMOKOHTpOITh

3.21 Brnazgets crioco6amu caMOKOHTPOJIS, CAMOMOTHUBAUU U pedIeKCuu

3.2.2 BHOCUTBH KOPpEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX O0OCTOSITENILCTB,
WU3MEHUBIIUXCA CHUTyalluld, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIMX
TPyIHOCTEN

3.2.3 JlaBaTh aJ€KBAaTHYIO OIIGHKY CHUTyalli W Tpeajararh IUlaH e¢

U3MCHCHUA,

YUUTHIBATh KOHTEKCT W MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT
BO3HUKHYTh NPHU pEHICHUH y4eOHOM 3a/Jauu, aJanTHpOBaTh pelleHue K




MCHAOIMINMCA 06CTOHTCJ'II)CTB3M;

OOBSCHATh MPUYMHBI JOCTHXKEHHS] (HEIOCTHIKEHHUS) pe3yJbTaToB
NeSTeNbHOCTH, JaBaTh OLCHKY NPUOOPETEHHOMY OIBITY, YMETh
HaxoJWUTh I[IO3UTHUBHOE B MPOU3OLICANIEH CHUTyalMd; OLICHUBAThH
COOTBETCTBHE PE3YJIbTATA U LIEJIU YCIOBUIM

3.3. OMOLMOHATILHBIN HHTEIICKT

3.3.1 PaznuuaTth, Ha3pBaTh W YOPABIATH COOCTBEHHBIMH OSMOLMSMH H
OSMOLMSAMHU JAPYTHX; BBIABIATH M AHAIN3UPOBATH HPUYMHBI SMOLHIA;
CTaBUTh ce0s Ha MECTO JpPYroro 4YelOBeKa, MOHHUMAaTh MOTHUBBI U
HaMEepEeHUsl JPYroro; peryaupoBaTh CIOCOO BBHIPaKEHHS IMOIIUI

3.4 [Tpunstue ceds u npyrux. OCO3HAaHHO OTHOCUTHCA K JIPYTOMY UYEJIOBEKY,

€ro MHEHUIO; MPU3HAaBATh CBOE MPaBO Ha OIIMOKY M TaKOe K€ MpaBo
Jpyroro; NpUHUMAaTh ce0sl U JIPYTUX, HE OCyXKAas, OTKPHITOCTb cebe U
JIPYTMM; OCO3HABaTh HEBO3MOKHOCTb KOHTPOJIMPOBATh BCE BOKPYT

IIpeaMeTHBIE pe3yJIbTAThI

7-1 kiaacce

K koHIly 00y4eHus: B 7-M KJiacce 00y4aroImuics MOIyduT caelyIomue npeMeTHbIe

pe3yIbTATHI.

Yucaa 1 BEIYMCJIEHUA

BbInonHATE, coyeTas yCTHbIE U MTUCbMEHHBIE TPUEMBbI, apu(METHUECKHE IEHCTBUS C
palMOHaIbHBIMU YHCIAMU.

HaXOIlI/ITB 3Ha4YCHUA YHUCIIOBBIX BBIpa)KeHHfI, MPpUMCHSATH pa3H006p33HBIe CIIOCOOBI U IMPUCMbI
BBIYMCIICHHS 3HAUCHUH )IpO6HI)IX BBIpa)KeHHﬁ, COACPpIKAIINX OOBLIKHOBEHHBIE 1 JCCATHYHBIC

Ipoou.

[lepexoauTh OT OJHOM (OPMBI 3aIHMCH YKCEI K APYroi (Mpeodpa3oBbIBATh AECATUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO

JECSITHUHYIO IPOOB).

CpaBHI/IBaTB " YIIOPpAOOYUBATH PALITMOHAJIBHBIC YHCJIA.

OKpyriaTh yncna.

BBINONMHATE IPUKUIKY U OLICHKY pe3yJIbTaTa BEIYUCICHUN, OLICHKY 3HAYEHUN YMCIIOBBIX
BBIPAKCHUH. BBITOIHATE AEUCTBHS CO CTENIEHSMH C HATYPAJIbHBIMU [TOKA3aTEIISIMHU.




HpI/IMCHHTB IIPpU3HAKU JCJIMMOCTH, PA3JIOKCHUE HA MHOXUTEIIN HATypaJIbHBIX YHUCEII.

Pematp npakTuKO-OpUEHTUPOBAHHBIE 3aJJa4H, CBA3AHHBIE C OTHOLICHUEM BEJIUYNH,
IIPONOPLUUOHAIBHOCTHIO BEJIMYHH, IIPOLICHTAMH, UHTEPIIPETUPOBATH PE3yJIbTaThl PELICHUS
3aJa4d C y4eTOM OTPaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPHBAEMBIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHM sl

Hcnonp30Bath anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B IIPOLIECCE
OCBOEHHU y4eOHOro MaTepuaia.

HaXOIlI/ITB 3Ha4YCHUA 6yKBCHHBIX BI)Ipa)KCHI/If/'I IIpU 3aJaHHBIX 3HAYCHUAX IICPCMCHHBIX.

BrimonHATe ipeoOpa3oBaHus LEI0r0 BRIPAKEHHUSI B MHOTOUICH MPUBEICHUEM MOT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BpINonHATE yMHOXKEHHE OAHOYICHA HA MHOTOYJIEH U MHOTOWIEHA Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIIBI KBaJ(paTa CyMMBI M KBaJIpaTa pa3sHOCTH.

OCYHIGCTBJUITI) PA3JI0KCHUE MHOTOUJICHOB HA MHOKHUTCJIU C IOMOIIBIO BBIHCCCHHUA 3a CKOOKH
O6H.I€FO MHOXUTCJIA, TPYNIIUPOBKU CJIAracMbIX, IPUMCHCHUA (bOpMy.]'I COKpalCHHOI'O
YMHOKCHHA.

HpI/IMeH}ITB HpCO6p330BaHI/I5{ MHOT'OWICHOB JIA pCHICHUSA PA3JIMYHBIX 3a/la4 U3 MATCMATHKU,
CMCKHBIX MTPECIMETOB, U3 peaJIBHOfI IIPaKTHUKH.

Hcnonb30Bath cBOICTBA cTENEHEN C HaTypalbHBIMU MOKA3aTENISIMU JUIsI IPE0O0pa30BaHUS
BBIPaKCHUM.

YPaBHeHI/Iﬂ U HEPABCHCTBA

Pemrate nuHENHbIC YpaBHEHHS C OJHOW IIEPEMEHHOM, IPUMEHSSA IIpaBUjla IEPEX0aa OT
HCXOJHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. IIpoBepsTSh, ABIIAETCS M YUCIIO KOPHEM
YpaBHEHUS.

[TpumensTh rpaduyeckre MeTOIbl IPH PELICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.
[TonGupath npuMepsI Nap Yucel, IBISIOUMXCS PeIlIEHUEM JINHEHHOTO YPaBHEHHUS C ABYMS
IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOH IJIOCKOCTHU TpaduK JTUHEHHOTO ypaBHEHUS C IBYMS
NIEPEMEHHBIMH, TOJIb3YSACh I'paMKOM, IPUBOIUTH IPUMEPHI PEIICHUST YPABHEHUS.

Pematp cucteMpl IByX TMHEWHBIX YPaBHEHUN C IByMs IEPEMEHHBIMH, B TOM YHUCIIE
rpaduyecku.

CocTaBisATh U pemarh JUHEWHOE YPAaBHEHHUE WA CUCTEMY JINHEWHBIX YPAaBHEHMI 110

YCIIOBHIO 33]1a4H, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33J]a4M MOJy4YEeHHbIN
pe3ynbTar.

DyHKUMH



N300pakaTh Ha KOOPAMHATHOM NPSIMON TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpAMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3alIMCHIBATH YNCIOBBIC IPOMEKYTKU Ha alreOpandecKoM s3bIKE.

OtmedaTs B KOOPAMHATHOHN TIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJIUHATAM, CTPOUTH TpaduKu
nuHerWHbIX GyHkiui. Ctpouth rpaduk GyHKIUH Y = [X|.

OnwuchIBaTh ¢ MOMOIIBIO PYHKIUI M3BECTHBIC 3aBUCIMOCTH MEX]Ty BEJTMUMHAMU: CKOPOCTH,
BpEMSI, pACCTOSIHUE, IeHa, KOJIHMYECTBO, CTOMMOCTb, IPOU3BOAUTEIHHOCTE, BpEMsI, 00BEM
paboTHI.

HaXO,I[I/ITB 3HA4YCHHC q)YHKI_[I/II/I I10 3HAYCHHUIO €€ apryMmEHTaA.

ITonumats rpadudeckuii cnocod npeacTaBIeHUs U aHAJIM3a UHPOPMALIUH, U3BIIEKATh U
UHTEPIPETUPOBATH HHPOPMALIMIO U3 TPapUKOB PeaIbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

8- KJ1ace

K koH1y 00y4yenus B 8-m ki1acce 00y4yarouuiics MOIy4YuT CiAeAyIOIINe IPEAMETHbIC
pe3yIbTaThI.

Yucaa v BBIYUCIEHUS

Hcnonp30BaTh HaYaubHbIE IPEICTABICHHS O MHOXKECTBE IEHCTBUTEIIBHBIX YMCEI IS
CpPaBHEHHUS, OKPYTJICHUS U BBIYUCIIEHUH, 1300pakaTh AEMCTBUTEIbHBIC YHCIIAa TOUKAMU Ha
KOOPAMHATHOU IIPSIMOIA.

[TpuMeHATH NOHATHE apUPMETUYECKOT0 KBAJAPATHOTO KOPHSI, HAXOAUTh KBaIpaTHbIE KOPHHU,
HCIOJIb3YS IPU HEOOXOIUMOCTH KaJIbKYJIATOP, BBIMOIHATH IPeoOpa3oBaHMsI BbIPaKEHUH,
coJepaKallMX KBaJgpaTHbIE KOPHU, UCIIOJIb3Ysl CBOWCTBA KOPHEM.

Hcnonb30Bath 3anucu OOIBIIUX M MAJIBIX YHCEN C TOMOIIBIO AECATUYHBIX IpO0ei u
crernener yncia 10.

Auaredpanyeckue BbIpaKeHHs

HpI/IMCH}ITB HOHATHUC CTCIICHU C I CJIBIM I10KAa3aTCJICM, BBIITOJIHATD Hp606pa3OBaHI/I}I
BBIpa)KeHHﬁ, COACPpKAIMX CTCIICHU C TCJIBIM ITOKA3aTCIIEM.

BemonssTh TOXACCTBECHHBIC Hp606p330BaHI/I$I palrOHaJIbHBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBC
IpaBHJI ,Z[CflCTBPIﬁ Haag MHOI'O4JI€CHaMH U aﬂre6paﬂquKHMH I[pOGSIMI/I.

PacknanniBaTh KBaIlpaTHBIﬁ TPEXUICH Ha MHOKUTCIIN.

HpI/IMCHHTB Hp606pa3OBaHI/I$I BBIpa)KeHI/Iﬁ JJIg pCIICHUA pa3JIMYHBIX 3a/1a4 U3 MAaTCMATUKH,
CMCXKHBIX ITPEIMETOB, U3 peam)HofI IIPaKTHUKH.

YpaBHeHHS U HEPABEHCTBA

Pemrate nuHeliHbIe, KBapaTHbIE YPABHEHUS U PALIMOHAJIBHBIEC YPABHEHM S, CBOASIIMECS K
HUM, CUCTEMBI JIBYX YPaBHEHHUH C IBYMS IIEPEMEHHBIMH.



[IpoBoauTH MpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUI, B TOM YUCIIE C
MpUMEHEHHEM TpapUUeCKUX MPeCTaBIeHNUN (YCTaHABIMBATh, UMEET JIM YPaBHEHUE WIIH
CUCTEMa YpaBHEHUU pelleHus], €ClIU UMEET, TO CKOJIbKO, U Tp.).

[lepexonuTh OT CIOBECHOI POPMYITUPOBKH 33/1a4H K €€ aaredpanyeckoi Mojenu ¢
IIOMOUIBIO COCTABJICHUS YPABHEHUS WJIM CUCTEMbI YPABHEHUM, HHTEPIIPETUPOBATD B
COOTBETCTBUM C KOHTEKCTOM 33J1a4M MOJyYECHHbIN PE3YIIbTAT.

[IpuMeHsTh CBONCTBA YHUCIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLICHKH, PellaTh JIMHEWHbIE
HEPaBEHCTBA C OJJHOM MEPEeMEHHON U X CUCTEMBI, aBaTh rpa)MueCcKyr0 HILTIOCTPALIUIO
MHO’KECTBA PELLIEHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUH

[ToHrMAaTh ¥ UCTIONB30BaTh (PYHKIIMOHAIBHBIEC IOHATHS U S3bIK (TEPMUHBI, CHMBOJINYECKHE
0003HaYeHUS), ONPEACIATh 3HaUeHUE (PYHKLIUU 110 3HAUCHHUIO apI'yMEHTa, ONpPeAesTh
cBOicTBa (pyHKUMU IO €€ TpaduKy.

Crpouts rpaduKy dIeMeHTapHBIX GyHKIMi Buaa: y = k/x, y=x%,y=x3, y=[x|, y = VX.
OnuceiBaTh CBOMCTBA YUCIOBOUM (PYHKIIUHU IO €€ TpaduKy.

9-i KJace

K koHIly 00yueHus B 9-m kJjacce 00y4aromuics MoJIyduT caeylolue npeIMeTHbIe
pEe3yIbTATHI.

Yucaa 1 BEIYMCJIEHUSA

CpaBHI/IBaTB U YIIOPpAAOYUBATH PALIMOHAJIBHBIC U UPPAUOHAJIbHBIC YU CJIA.

BreimonHaTh apI/I(I)MCTI/I‘-IeCKI/Ie ZLCIZCTBHH C pallMOHAJIbHBIMU YHCJIIAMHU, COUYCTAA YCTHBIC U
IMNCbMCHHBIC IPUEMBI, BBITIOJIHATH BEIYHUCICHUA C HPPAllUOHAJIbHBIMU YU CIIaMU.

Haxonute 3Ha4eHUs CTENEHEN ¢ LENbIMU MTOKA3ATESIMU U KOPHEH, BBIYUCIIATh 3HAYEHUS
YHUCJIOBBIX BBIPAKEHUMN.

OprrJ'ISITB JIeICTBUTEIIbHEIC Yucia, BBIIOIHATE IIPUKUAKY PE3YyJIbTaTa BBI‘-IPICJ'ICHPIﬁ, OLICHKY
YHCJIOBBIX BI)Ipa)KeHHfI.

YpaBHeHHsI M HEPABEHCTBA

Pemiate nuHeiHbIe U KBaJpaTHBIE YpaBHEHHsI, ypaBHEHHUS, CBOSIMECS K HUM, ITPOCTEeHIINe
IpOOHO-pallOHANIbHbBIE YPABHEHHUS.

Pemrate cucreMsl IByX JTMHENHBIX YPaBHEHUH C IBYMsI [IEPEMEHHBIMU U CUCTEMBI IBYX
YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBJIACTCS JIMHEUHBIM.

Pemarp TekcTOBBIE 3a/1a4M anreOpanuecKuM CIIOCOOOM C TIOMOIIBIO COCTABJICHUS YPaBHEHUS
WM CUCTEMBI IBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.



[IpoBoauTH MpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUI, B TOM YUCIIE C
pUMEHEHHEM TpapuUeCcKUX NpeACcTaBIeHNUH (YCTaHABINBATh, UMEET JIM YpaBHEHHUE WM
CUCTEeMa YpaBHEHUU pelIeHus], €CIIU UMEET, TO CKOJIbKO, U TIp.).

PemraTe nuHeiinbie HEPAaBCHCTBA, KBaJApaTHbIC HEPABCHCTBA, I/I306pa)I(aTI) PEIICHUE
HCPaBCHCTB Ha YHCIOBOH HpSIMOfI, 3alMMUCbIBaTh PCIICHUEC C ITIOMOIIIBIO CUMBOJIOB.

Pemrate cucTeMbl TUHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB, BKIIIOYAIOIHWEC KBAIPATHOC
HEPaBCHCTBO, H306pa)I(aTI) PEICHUE CUCTEMBI HCPABCHCTB Ha YHCI0BOM HpHMOﬁ, 3aIIMChIBaThb
peIICHUC C TIOMOIIIBIO CUMBOJIOB.

Hcnonb3oBath HCPABCHCTBA IIpU PCHICHUHN PA3JIMYHBIX 3a/1a4.

DOYyHKIUH

PacriosnaBath pyHKINY H3ydeHHBIX BHIOB. [l0Ka3pIBaTh CXEMAaTHUECKH PACIOIOKEHUE Ha
KOOPIMHATHOM MIIOCKOCTH rpadukoB QyHKImii Buaa: y = kx, y =kx + b, y = k/x, y = ax? + bx
+¢,y=x% y=1x, y=[x|. B 3aBHCHMOCTH OT 3HaYCHHi KO3(PPHUIUEHTOB, OMHCHIBATE
CBOMCTBA (DYHKLU.

Crpouth 1 n300pakaTh CXeMaTUYECKU TpapuKU KBaJIpaTUUHBIX (QYHKIUHI, ONUCHIBATH
CBOMCTBA KBa/IpaTUYHbIX (QYHKIMHA 1O UX IpaduKam.

Pacrnio3HaBaTh KBaJpaTUUHYIO QYHKIHIO 110 (hopMyIie, TPUBOAUTH IPUMEPHI KBaIPATUYHBIX
GyHKUIMN U3 pealbHOM KHU3HH, PU3UKU, TEOMETPUH.

YucaoBble NOCI€T0BATEILHOCTH U nmporpeccun

Pacno3HaBars apI/ICI)MeTI/I‘lCCKYIO U TCOMETPHUUCCKYIO TPOTPECCCHUHU TIPU PAZHBIX criocodax
3aaHusl.

BbINOMHATE BBIUMCIIEHUS € UCTIOIb30BaHUEM (OPMYJI N-TO WieHa apu(MeTUYECKON 1
TrE€OMETPUUYECKOMN MPOTrPECCU, CyMMBI IIEPBBIX N-X YICHOB.

I/I306pa)i(aTI> YJICHBI ITOCJICA0BATCIIbHOCTH TOYKAMH Ha KOOp,Z[HHElTHOfI IIJIOCKOCTH.

Pematp 3a1aun, cBsI3aHHBIE C YNCIOBBIMU TOCIIEN0BATEIBHOCTSIMH, B TOM UHCIIE 3a/1a4M U3
peayibHOM JKU3HHU (C UCTIOIB30BAaHUEM KAJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTHU).

[IpoBepsiemble TpeOoBaHMS K pe3yibTaTaM OCBOEHHS OCHOBHOH 00pa30BaTebHOM
nporpaMmsl (7 Kiacc)

Kon [TpoBepsiembie TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM
00pa3zoBaTenbHON MTPOTrpaMMbl OCHOBHOTO 001IeT0 00pa3oBaHuUs

MIPOBEPSIEMOTO
1 Yucia ¥ BLIUMCIIEHUSA
11 BeimonHsATh, coderas yCTHbIE W MUCHbMEHHBIE MPUEMBI, apupMeTHIecKue

,I[CﬁCTBHH C panfuOHaJIbHBIMH YHUCJIaMH




HaXOI[I/ITB 3HAYCHHUA 4YHCIIOBBIX BBIpa)KGHHﬁ, IIPUMCHATH pa3H006pa3HLIe

1.2 crocoObl ¥ TPUEMBI BBIYMCICHUS 3HAYEHUH JPOOHBIX BBIPAKEHHIH,
coJepKalux oObIKHOBEHHbIE U JAECATUYHbIE pO0H
[TepexomuTh OT OIHOI (OPMBI 3amucH Yucen K Apyroi (mpeodpa3oBbIBATH
13 JECATUYHYIO IpO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JECATUYHYIO APOOh)
1.4 CpaBHMBATh U YIOPSIOYMBATh pallMOHAJIbHBIE YNCIIA
15 OKpyrJIATh Uncaa
BBINONHATE NPUKUAKY M OLEHKY pe3yibTaTa BBIYMCICHUH, OLEHKY
1.6 3HAQYECHUI YHCIIOBBIX BBIPA)KCHUHU. BBINOIHATE IEHCTBUS CO CTEIECHSIMU C
HaTypaJbHBIMH [TOKa3aTeIIMU
17 [TpuMeHATH NPU3HAKU  JEIMMOCTH, Pa3JOKEHHE HAa  MHOXHUTEIH
' HaTypaJIbHbIX YHUCEII
Pemath npakTUKO-OpUEHTUPOBAHHbBIE 3a/1a4M, CBA3aHHBIE C OTHOILIEHUEM
18 BEJIMYMH, IPONOPLUOHATIBHOCTHIO BEJINYMH, IPOLICHTaMH,
' MHTEPIIPETUPOBATh PE3YJIbTAaThl PEUICHHs 3a1ad ¢ Y4ETOM OIrpaHUYECHMH,
CBSI3aHHBIX CO CBOIICTBaMHU pacCMaTpPUBAEMBIX 00BEKTOB
2 Anrebpanyeckue BbIpaKeHUs
21 Hcnonp3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHAITh
' e€ B IIpoliecce OCBOCHMs y4eOHOro MaTepuasa
29 HaxonuTh 3HaueHus OyKBEHHBIX BBIPAXEHUH NpU 33aJaHHBIX 3HAYEHUSAX
' MEPEMEHHBIX
23 BoinonuATe  mpeoOpa3oBaHMsl  LENOrO  BBIPAKEHHS B MHOTOYIEH
' NPUBEJCHUEM MOAO0OHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK
24 BbINONMHATE yMHOKEHHE OJHOYJIEHA HAa MHOIOWIEH M MHOrOYIeHa Ha
' MHOTOYJIEH, IPUMEHTHh (POPMYJIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTU
OcylecTBIsITh pa3oK€HUE MHOTOWIEHOB HAa MHOXHUTENINU C TOMOIIbBIO
2.5 BBIHECEHHsI 3a CKOOKM OOIIero MHOXXUTEINS, TPYNIUPOBKU CJaraeMblx,
pUMEHEHHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumensTh npeoOpa3zoBaHKsi MHOTOWICHOB IS PEIIEHUs Pa3IMYHbIX 33a]a4
' 13 MaTEMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAIBHON NPAKTUKU
27 Hcnonp30BaTh CBOWMCTBAa CTENEHEH C HATYpaJbHBIMM IOKAa3aTENIAMU JUIS
' peoOpa3oBaHus BEIpAKEHUI
3 YpaBHEHHs 1 HEPABEHCTBA




Pemiars nuHelHbIe ypaBHEHUS C OJHOM MEPEMEHHOM, MPUMEHsST MpaBuiia

3.1 [epexo/ia OT HMCXOJHOIO YpaBHEHMsSI K paBHOCWIbBHOMY eMmy. [IpoBepsrs,
ABJISICTCS JIM YUCIIO KOPHEM YpaBHEHUS
39 [TpumeHnsTh Tpaduueckue METO/bl IPU PELICHUM JIMHEHHBIX YpaBHEHUN U
' HUX CUCTEM
33 [TonOuparh npuMepsl Map YUCEN, SBJSIOMUXCA PEIICHHEM JUHEHHOro
' YPaBHEHMS C IBYMsI IE€PEMEHHBIMU
Crpouth B KOOPAMHATHOM MJIOCKOCTH IpaduK JIMHEHHOIO YpaBHEHMs C
3.4 JIBYMsI TIEPEMEHHBIMH; TMOJB3YsIChb TpadUKOM, NPUBOAUTH TMPUMEPHI
peLIeHHs] ypaBHEHMS
35 Pemate cucrembl ABYX JMHEWHBIX YpPaBHEHUI C IBYyMs NE€PEMEHHBIMH, B
' TOM 4ucIie rpadpuyecku
CocraBnTh M pelaTh JMHEWHOE YpaBHEHUE WIM CHCTEMY JIMHEWHBIX
3.6 YPaBHEHMI 110 YCJOBUIO 33/a4M, MHTEPIPETUPOBATb B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥ MOJIY4YE€HHbIN pe3ynbTar
4 Koopaunate! u rpaduku. @yHkunn
N300paxkaTb Ha KOOPAMHATHOW MNpPSMONM TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHbIM ~ KOOpJAMHATaM, JIy4d, OTPE3KH, HWHTEpBajbl, 3alUCHIBATH
YHUCIJIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe
4.2 Otmeudats B KOOpAMHATHOM TNIOCKOCTH TOUYKH 110 3a/IaHHBIM KOOPINHATaM
Crpouts rpaduku JuHeHHbIX GyHKUUNA. CTpouTh rpaguk GyHKIUH
4.3
V=\
OnuceiBaTh € MOMOUIbIO (YHKIMHA H3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEJIMYMHAMU:  CKOpPOCTb, BpEMs, pacCTOsSHUE, IL€Hy, KOJIUYECTBO,
CTOUMOCTb, TPOU3BOAUTENILHOCTD, BpeMsi, 00BEM paboThI
4.5 Haxoaute 3HaueHne QyHKINM 110 3HAYEHUIO €€ apryMeHTa
[Tonumatp rpaduueckuii crocod mnpencTaBleHUs U aHaau3a MH(pOpMAIH,
4.6 U3BJIEKATh W HMHTEPIPETUPOBATH MHGOPMAIMI0 U3 TpadUKOB peabHBIX

MPOLECCOB U 3aBUCUMOCTEN

[TpoBepsieMbie 3neMeHTHI cosiepxkanus (7 Kiace)




Kon

[IpoBepsieMblil AIEMEHT COJIEpKAHUS

1 Yucna u BBIYUCICHUSA
JpoOu OOBIKHOBEHHbBIE M JIECSTUYHBIE, MEPEX0] OT OJHOW (hOpMBI 3amucu
11 npobeit k apyroil. [loHsATHE palMOHAIBHOIO 4YMCIA, 3alMCh, CPAaBHEHUE,
YIOPSIOYMBAHUE PALIMOHATIBHBIX YU CET

19 Apudmernueckue AeHCTBUS C PallMOHAIBHBIMY YnciIaMu. Pemenue 3axaq u3
' peanbHON MPAaKTUKU Ha YacTH, HA IPOOH

13 Crenenb ¢ HaTypajJbHBIM IIOKa3aTeJeM: ONpeiesieHne, npeoOpa3oBaHue
' BBIpQ)XEHUI Ha OCHOBE ONpPEIEICHNUS, 3aUCh OOBLINX YHCEel

14 [IponeHThl, 3anKCh NPOLIEHTOB B BUAE APOOM U JIpoOM B BHUJIE NPOLIEHTOB.
' Tpu ocHOBHBIE 3a/1a4 HAa IPOLIEHTHI, PELLICHUE 3a/1a4 U3 PEAJTbHOU TPAKTUKU

15 [IpumeHeHne TNpPU3HAKOB  JIEIMMOCTH, pA3JIOKEHHE HAa  MHOXHUTEIU
' HaTypaJbHbIX YHCEI

16 PeanbHble  3aBucMMOCTH, B TOM 4Mciae mpsmMas U oOparHas
' PONOPLMOHATILHOCTH

2 Anrebpanueckue BbIpaXKeHUs

21 IlepemeHHBIE, YMCIIOBOE 3HAUEHUE BBIPAKEHUS C NIepeMeHHON. JlomycTuMele
' 3HAYEHUS IEPEMEHHBIX

29 [IpencraBieHre 3aBUCUMOCTH MEXAY BEIUYMHAMU B BUAE (POPMYJIBL.
' Beruucnenus no popmynam

23 IIpeoOpa3oBanue  OYKBEHHBIX  BBIP@KEHHH, TOXKIECTBEHHO  paBHbIE
' BBIPAKECHUS

24 CBoIicTBa CTETICHU C HATYPAJIbHBIM MTOKa3aTEIeM

o5 Opnowiensl 1 MHOTOwIeHbl. CTeneHb MHOrowieHa. CioxkeHue, BhIYUTaHUE,
' YMHOXXEHHE MHOTOYJIEHOB

26 DopMyJsIbl COKpPAIIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMBbI U KBaJpaT Pa3HOCTH.
' dopmyJiia pa3HOCTH KBaapaToB. Pa3inokeHne MHOTOWICHOB HA MHOKUTEIIN

3 YpaBHEeHUS

31 VYpaBHeHHE, KOpEHb YypaBHEHHUs, NpaBuja MpeoOpa3oBaHUs YypaBHEHUS,
' PaBHOCHIIBHOCTh YPaBHEHUH

32 JIuneliHOE ypaBHEHHME C OIHOW IIEPEMEHHOM, 4YMCIIO KOPHEH JIMHEHMHOIO

YpaBHEHUS, PEUICHUE JIMHEUHBIX YpaBHECHUN




33 CocraBiieHre ypaBHEHHUH 110 YCIOBHIO 3aayd. PeleHue TeKCTOBBIX 3ajad ¢
' MOMOIIIbIO YPABHEHHI
3.4 JIuHeitHOe ypaBHEHUE C ABYMS IEPEMEHHBIMU U €T0 TpaduK
Cucrema JByX JIMHEHHBIX YpPaBHEHHUH C JABYMsI II€peMEHHBIMM. PerieHue
3.5 CHCTEM ypaBHEHHH criocoOoM noAacTaHOBKH. [IpuMepsl pereHus: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpadpuku. OyHKIIHHA
4.1 Koopaunara Touky Ha mpsMoi
4.9 Uucnossle npomexyTku. PaccrossHue Mexay AByMs TOYKaMH KOOPJIMHATHON
' MpAMOit
43 [IpsimoyronbHas cuctema koopAauHat, ocu Ox u Oy. Abcuucca U opauHara
' TOYKH HAa KOOPJAWHATHOM IIIOCKOCTH
44 ITpumeps! rpadukos, 3agaHHbIX (opMmyitamu. UTeHHe rpaduKoB peanbHbIX
' 3aBUCHMOCTEH
4.5 [onsarue Gpynkun. I'padux pynkumu. CroricTBa QyHKIHIA
4.6 Jluneitnasa pynkuus, e€ rpadux. I'padux pyHkmum y - [X|
47 I'padnueckoe pemieHre JMHEWHBIX YPAaBHEHMM M CHUCTEM JIMHEHHBIX
' YPaBHEHUN
[IpoBepsiemble TpebGoBaHMSI K pe3yjbTaTaM OCBOEHMsS OCHOBHOM 00pa3oBaTelbHOMN

nporpamMmsl (8 kiacc)

Kon ITpoBepsiemple  TpeAMETHBIE  pE3YJNbTAaTbl  OCBOCHHS  OCHOBHOM
MPOBEPSIEMOTO | 00pa30BATEIHHOM MPOTPAMMBI OCHOBHOT'O O0IIIET0 0Opa30BaHUs
pe3yJsipraTta
1 Yucna ¥ BIYUCICHUS
Hcnonp30BaTh HauyalbHBIE MPEACTABIECHUSI O MHOXECTBE JAEUCTBUTEIBHBIX
11 yhceNnl JJii CPaBHEHMsS, OKPYIVIEHHWS U BBIYUCIECHUH, U300paxkarhb
JeMCTBUTENBHBIC YHCIIa TOYKAMH HAa KOOPIUHATHOW MPSIMOi
[TpuMeHsTh TOHATHE apU(PMETHYECKOTO KBAJPAaTHOTO KOPHS, HAXOIUTh
19 KBaJpaTHblE KOPHHU, MCHOJIB3Ys] TpPU HEOOXOJUMOCTH KaJbKYISTOD,
' BBIMOJIHATh NPEoOpa3oBaHMs BBIPAKEHUH, CcoJepXaluxX KBaJpaTHBIE
KOPHH, UCIIOJIb3ys CBOMCTBA KOPHEMN
13 Hcnonb30Bathk 3anMcH OONBIINX M MaJbIX YUCEN C MOMOIIBIO JECITUYHBIX

npobeit u creneneit yucna 10




AnreGpanyecKkue BhIpaKeHHs

2.1

[IpuMeHsTh TMOHSATHE CTENEHU C LEeJIbIM II0Ka3aTeleM, BBIMOIHSITH
npeoOpa30BaHMsl BRIPAXKEHUMN, COIEPKAIINX CTEIICHU C LEIbIM IMOKa3aTeIeM

2.2

BBINONMHATE TOXJICCTBEHHBIC MPEOOPA30BAHUS PAIIMOHAIBHBIX BbIPAKCHHIMA
Ha OCHOBE IMpaBHJI JCHCTBHI HaJ MHOTOWICHAMH W ajlreOpandecKuMu
IpoOsIMU

2.3

PacknanbiBaTh KBaJpaTHBIM TPEXWIECH HA MHOKUTEIN

2.4

[TpumeHsTh peoOpa3oBaHMs BRIPAKEHUM IS PELICHUsT Pa3IMYHBIX 337124
13 MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHON NIPAKTUKU

ypaBHeHI/IH 1 HCPABCHCTBA

3.1

Pemate nuHENHBIC, KBAJAPAaTHLIE YPAaBHEHUSA U pallMOHAIbHBIC YPaBHECHUA,
CBOJSILIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMsI [IEPEMEHHBIMU

3.2

[TpoBOIUTH MPOCTEHININE UCCIICIOBAHUS YPABHEHUH M CUCTEM YpaBHEHHIA, B
TOM YHCJIE C TPUMEHEHHEM IpaUUecKX MpeICcTaBlIeHUi (YCTaHABINBATD,
UMEET JIM YpaBHEHHE WIM CUCTEMa YPaBHEHUU PEIICHHsI, €CIM UMEET, TO
CKOJIBKO, U TIpOYee)

3.3

[TepexonuTh OT cioBecHON (OPMYIUPOBKH 3a7aud K €€ anredpandeckoit
MOJIEJIA C TOMOIIBK COCTaBJICHUS YpPAaBHEHHUS WM CUCTEMbl ypaBHEHMIA,
WHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4yMl TMOJYYCHHBIN
pe3ynbTaT

3.4

IIprMeHATh CBOWMCTBA YHUCIOBBIX HEPABEHCTB U CPAaBHEHUs, OLCHKH,
peuiath JMHEMHBIE HEPABEHCTBA C OJIHOM IMEPEMEHHOM M HMX CHCTEMBI,
JaBaTh TpaHUUecKylo HILTIOCTPAIMI0 MHOXXECTBA PEIICHW HEpaBeHCTBA,
CHCTEMbI HEPABEHCTB

DyHKIUMHU

4.1

[TonnmaTth U KUCIOJIB30BATh (DYHKIMOHAJIBHBIE TOHATUS U S3bIK (TEPMUHBI,
CHUMBOJIMYECKHE OOO3HAYCHMs), ONpEeAeNsATh 3HaueHue (QYHKIMHU TI0
3HAYEHUIO apryMEeHTa, OINpeIesaTh CBOMCTBA (YHKIUU 1O e€ rpapuky

4.2

CtpouTth rpaduku dIeMeHTapHBIX GYHKIMNA BUOA: Yy = —, ¥ = X, V = X,
¥ = |X|, omuchIBaTh CBOICTBA YNCIOBOM (DyHKIMH 1O €€ rpaduKy

[TpoBepsiembie 27eMEHTHI coiepkanus (8 Kiacc)




Kon

[IpoBepsieMbIil AIEMEHT COJEepKAHUS

1 UYucna 1 BBIYUCIICHUS
11 KBanpatusiii kopenb u3 uucna. I[lonstue o6 upparroHaIbLHOM YHCIIE.
' JlecsaTHUHBIE TPUOJIMKESHUST UPPALMOHATBHBIX YHCEI
CpoiicTBa apu(MeTHUECKUX KBAJIpAaTHBIX KOPHEH M WX NPUMEHEHHUE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIpAKEHU N u BBIYHCIICHUSIM.
JlelicTBUTENbHBIC YKCIIA
13 Crenenb ¢ menbM MokasateneM M e€ cBoiictBa. CTaHmapTHas 3aluch
' yucia
2 AnreOpandecKkue BbIpaKCHUS
21 KBampatublif TpéxusieH, pa3lokKeHHE KBaJpaTHOrO TpEXduieHa Ha
' MHOXUTEIIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO alredpandeckoi Apodu
2.3 Crnosxenue, BBIYMTaHHUE, YMHOXKEHUE, JIeJICHHE alre0pandeckux Ipooeit
24 ParnmonanbHble BEIpaXXEeHUS U UX Tpeodpa3oBaHue
3 VYpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHHe, (opMysia KOpHEH KBaJpaTHOIO YpaBHEHHMS.
' Teopema Buera
3.2 Pemenne ypaBHeHuUH, CBOAAIMXCA K JIMHEWHBIM U KBaJAPATHBIM
3.3 [Ipocreiimme npoOHO-paMOHATIBHBIE YPaBHEHHS
I'paduueckas wHTEpHpeTanusi ypaBHEHUH C ABYMsI TIEPEMEHHBIMH U
3.4 CHCTEM JIMHEWHBIX ypaBHEHHH ¢ JBYMs NepeMeHHbIMH. [Ipumepsl
peIIeHHsI CUCTEM HEeJIMHEHHBIX YPaBHEHUH C IBYMS TIEpEMEHHBIMA
3.5 Pemenre TekCTOBBIX 33724 anreOpandecKuM CrmocoooM
3.6 YucioBbie HEPAaBEHCTBA U X CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHeliHbIe HEPaBEHCTBA C OJTHOM MEPEMEHHOMN
3.10 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOU IMEPEMEHHON




OyHKIUU

[lonstue ¢ynkuuu. OOnacTh OHpeNeNeHUs M MHOXKECTBO 3HAUCHUUH

4.1 ¢ynkuuu. CriocoOsl 3aanus GyHKIUH

4.2 I'padux ¢pynkuuu. UreHne cBOMCTB GyHKINU 1O €€ TpaduKy

4.3 [Tpumepst rpadguKoB GYHKIIHIA, OTPaXKAIOMINX PEaTbHBIC TPOIECCHI

44 @DyHKIUYM, ONHUCHIBAIOUINE MNPAMYI0 U OOpPaTHYIO NPONOPIHOHAIHHBIC
3aBUCUMOCTH, UX IpauKu

4.5 ®ynkimn y = x?%, y=x°

4.6 Oyukuun y=F(X) ,y = x|

4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM ypaBHEHUIN

[IpoBepsiembie TpeOoBaHHMS K pe3yiabTaTaM OCBOSHHS OCHOBHOH 00pa30BaTebHOM
nporpammsl (9 Kiacc)

Kon IIpoBepsieMple  HpeIMETHBIE  pE3YJbTAaThl  OCBOCHHMS ~ OCHOBHOM
MpOBEPsIeMOro | 00pa3oBaTeIbHON MPOTrpaMMbl OCHOBHOT'O 00I1IeTO 00pa30oBaHUs
pe3yJsbrara
1 Yucna v BBIYUCTICHUS
11 CpaBHUBaTh U YHIOPSAJOYMBATH PALIMOHAIbHBIE U UPPALIMOHAJIBHBIE YUCIIA
BoeimnmonHATe apudMeTnueckue AEUCTBUS C palOHAJIbHBIMU YHCIAMH,
1.2 coueTasl YCTHbIE M IUCbMEHHBIE NPHUEMBI, BBIINOJHATH BBIYHACICHUS C
MppalMOHATILHBIMU YU CIIaMU
13 Haxonute 3HaueHus CTENEHEW C LEJbIMU IOKa3aTelsIMHM M KOpPHEH,
' BBIYHCIIATH 3HAYEHUS YUCIIOBBIX BBIPAXKEHUN
14 OxpyryiTh AEUCTBUTEIBHBIE UMCIIA, BBINOJHATH NPUKHUIKY pE3yJIbTaTa
' BBIYHMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 VYpaBHEHUS U HEPABEHCTBA
21 Pemarp nuHeliHble U KBagpaTHbIE YpaBHEHMsI, YPaBHEHHUS, CBOJASIIUECS K
' HUM, [IPOCTENIINE APOOHO-PALIMOHATbHbIE YPABHEHHUS
Pemarp cuctemsl IBYyX JIMHEHHBIX YPaBHEHMH C ABYMs NEPEMEHHBIMH U
2.2 CUCTEMBI JBYX YpPaBHEHHMH, B KOTOPBIX OJIHO YpPaBHEHHE HE SBIISIETCS

JIMHENHBIM




2.3

Pemate TekcTOBBlE 3ajaud anreOpanvyeckuM CHOcOOOM C IOMOIIbIO
COCTABJICHUS YPABHEHUS WJIH CHUCTEMBI JBYX YPAaBHEHHU C JByMs
[IEpEMEHHBIMU

2.4

[IpoBoauTh MIpOCTEMIIIME UCCIEAOBAHUSI YPABHEHUN U CUCTEM YpPaBHEHUH,
B TOM 4YHCJIE C TPUMEHEHHEM rpauuecKux MpeAcTaBlIeHU (Hampumep,
YCTaHABIIMBATh, UIMEET JIM YpPaBHEHHE WJIM CUCTEMa YPaBHEHUN pelieHus,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemrate nuHelHbIE HEpaBEHCTBA, KBAJIpaTHbIE HEPAaBEHCTBA, M300paxarb
pEllIeHNe HEPAaBEHCTB Ha 4YMCIOBOW MPSMOMW, 3allUCBIBATH PEIICHHE C
IIOMOIIIBK0 CUMBOJIOB

2.6

Pemate cuCTeMBI JIMHEHHBIX HCPAaBCHCTB, CHUCTCMbl HCPABCHCTB,
BKIIFOYAIOIIKUEC KBAAPATHOC HCPABCHCTBO, I/I306pa)KaTB PCUICHUEC CHUCTCMbI
HCPaBCHCTB Ha YHUCIOBOM Hp?[MOfI, 3alMUCbIBaTh PCHICHHUC C ITOMOIIBIO
CHMBOJIOB

2.7

Hcnonb3oBath HCPABCHCTBA IIpU PCHICHUHN PA3JIMYHBIX 3a1a4

OyHKIUU

3.1

Pacnio3naBath ()yHKIMM HM3y4eHHBIX BUJOB. [loKka3plBaTh cxeMaTH4eCKU
pacrojoKeHue Ha KOOPAUHATHOM IUIOCKOCTH rpadukoB (QyHKIMI BHa:
y=kX, y=kx+b, y=ax?+bx+C B 3aBHCUMOCTHU OT 3HAYCHHI k03 unneHTOoB,
OINMCHIBATh CBOWCTBA (DyHKLIMMN

3.2

[Toka3pIBaTh CXEMaTHYECKH PACIIONIOKEHUE Ha KOOPIAWHATHOH IJIOCKOCTH
rpagukoB dyHKumi BHa y = VX , .y = |X| W ommchIBaTh CBO¥CTBa
byHKIMIA

3.3

Crpouth 1 n300paXkaTh CXeMaTUYEeCKU TpaduKU KBAAPATUUHBIX (YHKIIUH,
OIMCHIBATh CBOMCTBA KBAIPATUYHBIX QYHKIUHN MO X Tpapukam

3.4

Pacnio3naBath KkBajgpaTuuHyro (QyHKIUIO 10 (opMmyne, HPUBOAUTH
MpUMEpPhl KBaJAPaTHUYHbIX (YHKIUH U3 peanbHONM KU3HH, (U3HKH,
reOMETPUH

ApI/I(bMeTI/ILICCKaSI 1 ITCOMETPHUUICCKAA MPOTPCCCUU

4.1

Pacrio3naBaTh apuMETHUECKYI0O UM TEOMETPUUYECKYIO MPOTPECCHH TpHU
pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCHOJb30BaHUEM (OPMYNl n-mo YiIeHa
apu(pMETHYECKOW M TEeOMETPUYECKON Nporpeccuii, CyMMbl MEpBBIX II
YJIEHOB

4.3

N3o0paxkaTh WIEHBl MOCIENIOBATEILHOCTH TOYKAMHU Ha KOOPAMHATHOM
ILUIOCKOCTH




4.4

Pemarp 3amaun, CBA3aHHBIE C YHCIOBBIMU MOCIIEI0BATENbHOCTSIMH, B TOM
YUCle 3374l U3 peajbHOM JXKU3HU (C HCIOIB30BAHUEM KaJbKYJISITOPA,
U(PPOBBIX TEXHOJIOTHI)

IIpoBepsieMble aeMeHThI coaepxanus (9 knacc)

Kon [IpoBepsieMblIil AIEMEHT COJEpHKAHUS
1 Yucna 1 BBIYUCIICHUS
11 PannonaneHple  4Mcia, HMppalMOHAIBHBIE  YKMCIA, KOHEYHBIE W
' 0eCKOHEUYHBIE IECATHYHBIC IPOOH
MHOXECTBO JEHCTBUTEIBHBIX YHUCEN, JACUCTBUTEIBHBIE YHCIIA KaK
12 OecKOHEeuHbIe AeCATUYHbIE poOu. B3auMHO 07HO3HAUYHOE COOTBETCTBHE
' MEK]1y MHOXECTBOM JICMCTBUTEIIBHBIX YUCE M KOOPJIMHATHON MHPSIMOM.
CpaBHEeHHE IEHCTBUTENBHBIX YUCEI
13 Apudmernueckue 1eHCTBUS € AEHCTBUTEIbHBIMHI YHCIAMU
W3mepenus, npuOaMkeHus, oleHKU. PazMepbl 0ObEKTOB OKPY)KAOLIETo
14 MHUpa, IIUTEIBHOCTh MPOIECCOB B OKpYyXkatouiem mupe. [IpubnnxénHoe
' 3Ha4eHHWE BEJIUYMHBI, TOYHOCTh NpUOMKeHUs. OKpyrieHHe YHCell.
[Ipukuaka v OLleHKa pe3ybTaTOB BEIYMCICHUN
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 VYpaBHEeHUsI ¢ OIHOH epeMEeHHON
2.2 JIuneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOASIINXCSA K JINHEMHBIM
2.3 KBanpatHoe ypaBHeHue. Pemenue ypaBHCHHH, CBOJASIIUXCS K
KBaJIpaTHbIM
24 bukBanpatHoe ypaBHeHue. IlpuMepsl pellleHHs ypaBHEHMU TPETbEH U
' YETBEPTOU CTEIIEHEN Pa3IOKEHUEM HA MHOKHUTEIN
2.5 Pemenne npoOHO-paliMOHaNIbHBIX YpaBHEHUN
2.6 Cucremsbl ypaBHEHUH
2.7 VYpaBHeHHe ¢ ABYMS [IEPEMEHHBIMH U €ro rpaduk
2.8 Pewrenne cucreM AByX JIMHEWHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMU




Pemenue cucrem AByX ypaBHEHHI, OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe

2.9 .
- BTOPOM CTEeTIeHU
210 I'paduueckas uHTEpHpeTanus CUCTEMBbl  YpPaBHEHUH C  JIByMS
' MepEeMEHHBIMU
2.11 Pemenne TekCTOBBIX 33724 anreOpandecKuM CrocoooM
2.12 YwucoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenue muHEeHHBIX HEPABEHCTB C OJHOU MTEPEMEHHON
2.14 Pemenue cuctem MMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM
2.15 KBagparusie HepaBeHCcTBa
216 I'paduueckas nHTEpIpETAMSI HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMSI
' epeMEHHBIMHU
3 OyHKIMH
31 KBanpatuunas ¢pynkuus, e€ rpaduk u cBoiicta. [lapabomna, KoopAHHATHI
' BEPIIMHBI TapaboIIbl, 0OCh CAMMETPUN TTapadOIIbI
3.2 I'pacduku pynkuuii y = kx, y = kx + b 1 Ux cBoiicTBa
3.3 I'paduku QyHKIMii y = X%, y = X° ¥ MX CBOHCTBA
3.4 I'padukn dyskmii y =Vx, y = |x| i ux cBoiicTBa
4 YucnoBbie IOCIEI0BATEIIEHOCTH
Omnpenenenre W CrOCOOBI 3aJaHHS YHUCIOBBIX IIOCIIEOBATEIEHOCTEH.
4.1 3amaHue MoCiIe0BaTeIbHOCTH PEKYyppeHTHOH (hopMmysoit u Gpopmynoil n-
O YJIeHa
49 Apudmernaeckas mporpeccusi. Dopmynbl n-02o dieHa apuPMeTHIeCKOI
' MIPOTPECCUU, CYMMBI NIEPBBIX 71 YICHOB
43 I'eomerpuueckass nporpeccusi. @OpMynbl U-TO UYJ€HA T€OMETPUYECKOMN
' MIPOTPECCUH, CYMMEI TTEPBBIX 71 YICHOB
N300paxenune 4ieHOB apu(PMETUYECKON M TeOMEeTpUYECcKoi mporpeccuit
4.4 TOYKaMU Ha KOOPJIAMHATHOM TJIOCKOCTHU. JIMHEWHBINA U 3KCIIOHEHIIUAIbHBIN
poct
4.5 Cno’xHbI€ MPOLIEHTHI




[Tposepsiembie Ha OI'D Mo MaTeMaTuke TpeOOBaHHUS K pe3yIbTaTaM OCBOEHHUS OCHOBHOM

00pa30BaTeNbHON MPOTrpaMMBbI OCHOBHOTO 00IIIEro o0pa3oBaHus

Kon
MIPOBEPSEMOTO
TpeOoBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTEIHLHON MPOTPaMMbl OCHOBHOT'O O0IIIET0 0Opa30BaHUs
Ha ocHOBe ®I'OC

YMeHue onepupoBaTh MOHATUSIMHU: MHOKECTBO, ITOJIMHOKECTBO, OIEPaLlUH
HaJl MHOXXECTBAMH; YMEHHE OTIEPUPOBATH MOHATHAMH: Ipad, CBI3HBIN rpad,
JI€pEeBO, LUK, IPUMEHATH UX IIPU PELICHUH 3a/1a4; YMEHHUE UCII0Ib30BaTh
rpaduveckoe MpeCTaBIeHIe MHOYKECTB ISl OTIMCAHUS PEeaTbHBIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yUEeOHBIX MPEIMETOB

YMeHue OIICPUPOBATDL NOHATUAMU: OIIPECACIICHUEC, aKCHMOMA, TCOPEMaA,
A0Ka3aTCJIbCTBO, YMCHHEC pacCliO3HaBaTb UCTUHHLIC U JIOKHBIC
BbICKA3bIBAHUA, IPUBOAUTL ITPUMECPLI 1 KOHTPIIPUMEPLI, CTPOUTD
BBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

YMeHue onepupoBaTh MOHATUSAMU: HATYPaTbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHCJIO, IETUMOCTh HATYypaIbHBIX YUCEI, TPU3HAKHU JACIIUMOCTH,
1[eJI0€ YKCII0, MOJYIb YHCIia, OOBIKHOBEHHAs APOOb U JAecsTHUHas APOOb,
CTaHJAPTHBIA BUJI YUCJIA, PAITHOHAIIBHOE YHCIIO, UPPAIMOHAIBHOE YUCIIO,
apuMeTHUeCKUi KBaIpaTHBIN KOPEHb; YMEHHE BBIMIOIHATH IEHCTBUS C
YUCJIaMH, CPAaBHUBATH U yIOPSAI0UYUBAThH YHCIIA, IPEICTABIIATH YMCTIa Ha
KOOPJMHATHOM MPSMOI, OKPYTJIATH YHCIIa; yMEHUE AeNaTh IPUKHUIKY U
OIICHKY pe3yJIbTaTa BIYUCICHUI

YMeHue onepupoBaTh NOHATUSAMU: CTENEHb C LEJIbIM MOKa3aTeleM,
aprudMeTHUeCKuil KBaIpaTHbIM KOPEeHb, MHOTOUIEH, ajaredpandeckas
IpoOb, TOXK/JIECTBO; 3HAKOMCTBO ¢ KOPHEM HaTypaJIbHOW CTENEHH O0JIbIle
€/IMHUIIBI; YMEHHE BBIMOIHATH PacuéThl 10 (hopMysaM, IpeoOpa3oBaHMs
LEJNbIX, JPOOHO-PAlMOHANIBHBIX BBIPAKEHUH U BBIPAKEHUH ¢ KOPHIMH,
pa3I0KEeHNE MHOTOWIEHA HA MHOXKUTEIH, B TOM YUCIIE C UCIIOJIb30BaHUEM
(dbopMyI pa3sHOCTH KBaJIpaTOB U KBaJgpaTa CyMMbI H Pa3HOCTH

YMeHnue onepupoBaTh NOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJHOI EPEMEHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOMN;
YMEHHE pellaTh JUHEHHbIE U KBaJApaTHbIC ypaBHEHUs, IPOOHO-
palMOHAIbHBIE YPABHEHUSI C OJTHOM NMEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHUH, JIMHEHHBIC HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHBIE U TPOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM, B TOM YHCIIE NTPU
pPELIEHNH 3a]1a4 U3 APYTUX NPEAMETOB U MPAKTUYECKUX 3a1a4; YMEHUE
WCTIOJIb30BAaTh KOOPIUHATHYIO MIPAMYIO U KOOPAMHATHYIO TJIOCKOCTD JJIs




M300paXE€HUsI pElIeHUI ypaBHEHUMN, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATHAMU: QYHKINA, TpaQUK QYHKIIUH, HYIH
(GYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, TIPOMEKYTKH BO3pACTaHHU,
yObIBaHUs1, HANOOJbIIIEE U HAMMEHBIIIEE 3HAYCHUST PYHKIIUU; YMEHHE
OIIEpUPOBATH MOHATUSAMHU: TIPsIMast HPONOPIMOHATIBHOCTD, TUHEHHAS
bynkuus, kBaapaTuyHas QyHKIHs, 00paTHas MPOMOPIHOHAIBHOCTS,
napaboJa, rurep0osia; yMeHue CTPOUTh rpaduku PyHKIUH, UCIIOJIb30BATh
rpaduKu A7 ONpeeNICHUs CBOMCTB MPOIIECCOB U 3aBUCUMOCTEH, IS
pelIeHus 3a1a4d U3 Jpyrux Y4eOHBIX IPEIMETOB U PeaIbHOM KHU3HU;
yYMEHHE BBIpaXaTh GOpPMyIaMU 3aBUCUMOCTH MEXIY BETHYHMHAMH

YMeHue onepupoBaTh NOHATHIMH: TIOCIEI0BATEIBHOCTD, apuMeTHYECKAast
U FeOMeTpUYecKas IPOrpeccuu; yMeHHe UCI0Ib30BaTh CBOMCTBA
MOCJIEI0BATEIBHOCTEH, (POPMYIIBI CyMMBI U OOIIETO YiIeHa IPU PEHICHUU
3ajiay, B TOM 4YMCJI€ 3a]a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON
KHU3HU

YMeHue pemars 3a7aui pa3HbIX TUIOB (B TOM YHUCIIE HA IPOLIEHTHI, JOJIU U
4yacTH, ABUKEHUE, padOTy, IEHy TOBAPOB U CTOUMOCTb IMOKYIIOK U YCIIYT,
HAJIOTH, 3a/1a41 U3 00JIACTH YNPaBJICHUS IMYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); YMEHHME COCTABIISATh BBIPAXKEHMUSI, YpaBHEHU S, HEPABEHCTBA U
CUCTEMBI 110 YCIIOBHIO 33J1a4H, UCCIIEI0BATh MTOJIyYEHHOE pELICHUE U
OLIEHUBATh MPABJIONOA00HOCTh NOJYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBath NOHATHIAMH: (HUTYpa, TOUKA, OTPE30K, IpsMasi, Tyd,
JIOMaHasl, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIH 1
PaBHOCTOPOHHUH TPEYTOJILHUKH, MIPSIMOYTOJIBHBIN TPEYTOJILHUK, MeTnaHa,
OHcceKTpuca U BHICOTa TPEYTOJIbHUKA, YEThIPEX YT OJIbHHUK,
napajieiorpaMM, poMO, IPSMOYTOJTEHUK, KBA/IpaT, TPATICIIHS;
OKPYKHOCTB, KPYT, KacaTeibHasi; 3HaKOMCTBO C IIPOCTPAHCTBEHHBIMHU
durypamu,; yMeHne pemath 3aa4m, B TOM YHCIIe U3 TIOBCEAHEBHOM KU3HH,
Ha HaXx0XJIeHHE FeOMETPUUECKUX BEJTHMUUH C IPUMEHEHNEM M3yYEeHHBIX
CBOWCTB GUryp u pakToB

10

YMeHue onepupoBaTh NOHATHIMU: PABEHCTBO (UTYP, pABEHCTBO
TPEYroJIbHUKOB; NapaieIbHOCTh U MEPIEHANKYISIPHOCTD IPSIMbIX, YTOJ
MEXy IPSIMBIMHU, TIEPIICHIUKYJIISP, HAKIIOHHAS, IPOEKIIUs, Togooue Gpuryp,
10/100HbIE TPEYTOJIbHUKH, CAMMETPHUSI OTHOCUTENILHO TOUKH U MPSMOI;
yYMEHHUE pacro3HaBaTh PaBEHCTBO, CHMMETPHIO U Mojio0ue guryp,
[apauIeIbHOCTD U NEPIEHIUKYISIPHOCTD NPSIMBIX B OKPYKAIOLIEM MHUPE




11

YMeHue omnepupoBaTh MOHATHAMH: JUIMHA, PACCTOSIHUE, Yrojl (BeIudyuHa
yrila, CHHYC ¥ KOCHUHYC yTja TPeyrojbHUKa), MIIOMIa/ib; YMEHHUE OLICHUBATh
pa3Mephl MPEIMETOB U 0OBEKTOB B OKPYIKAIOIIEM MUPE; YMEHUE TPUMEHSTh
(dbopMyITBI IEPUMETPA U TUIOIIATA MHOTOYTOJIBHUKOB, JUTHHBI OKPY>KHOCTH H
IJIOMIA U Kpyra, o0beMa MPSMOYTrOJBHOTO NapajUieenuneaa; yMeHUe
MPUMEHSTH MPU3HAKKA PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroyiibHUKa, Teopemy Iludaropa, TpuroHomeTpuueckrue COOTHOUICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIOMIAACH

12

YMeHnue  u3zo0pakarb  IUIOCKHME — (urypel M MX ~ KOMOHWHAIIWH,
MPOCTPAHCTBEHHbIE (QUTYpl OT PYKH, C T[OMOIIBI0  YEPTEKHBIX
UHCTPYMEHTOB H DJIEKTPOHHBIX CPEJICTB [0 TEKCTOBOMY MJIM CUMBOJIBLHOMY
OTIHCAHHIO

13

YMeHue ONCpUPOBATh INOHATUAMU: IPAMOYIOJIbHAA CUCTEMa KOOPIAUHAT,
KOOpAWHAThl TOYKH, BCKTOpP, CyMMa BCKTOPOB, IIPOU3BCACHHUC BCKTOpPA Ha
qUCJIO, CKaAJIpHOC MPOU3BECACHHUEC BCKTOPOB; YMCHUC HCIIOJIB30BATh
BCKTOPBLI U KOOPAHWHATBI JIA IMPCACTABICHHUA JAaHHBIX W PCIICHUA 3aja4d, B
TOM YHUCJIC U3 IPYTIUx y‘Ie6HBIX IpeaAMETOB U peanLHoﬁ JKHN3HHU

14

YMeHue onepupoBaTh MOHATUSAMU: CTOJIOUKOBBIE U KPYTOBbIE JUArpaMMBbl,
TabNUILIbI, cpeHee apudmMeTndeckoe, Meana, Haubobllee 1 HAaUMEHbIIIee
3HAuEHUs, pa3Max YUCIOBOrO HabOpa; yMEHUE U3BJIEKATh,
UHTEPIPETUPOBATH U MPEOOPa30BbIBATH MHGOPMAIUIO, TIPECTABICHHYIO B
TabJIMLax U Ha AUarpaMMax, OTPa)karollyto CBOMCTBA U XapaKTEPUCTUKU
pealbHBIX MPOLIECCOB U SBIECHUI; YMEHUE paclo3HABATh U3MEHUHBBIC
BEJIMYMHBI B OKPYKAIOIEM MHUPE

15

YMeHue onepupoBaTh NOHATHIMM: CIIy4aiiHBIN ONBIT (CTy4alHbINA
AKCIIEPUMEHT), 3JIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIN UCXO0/)
CJIy4alfHOT'O OIIBITa, CIy4YaiiHOe COOBITHE, BEPOSATHOCTh COOBITHS;, YMEHUE
HAXOJHUTh BEPOSITHOCTH CITy4alHBIX COOBITUI B OMBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHUE pelaTh 3a/1a4u
METO0M OPraHU30BAHHOIO NEPedOpPa U C UCIOIb30BAHUEM NIPABHIIA
YMHOXXEHUS; YMEHHE OLIEHUBATh BEPOSTHOCTH pealIbHBIX COOBITUH U
SBJICHUM, IOHUMATh POJIb IPAKTHYECKH JTOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHI B OKPY)KAIOILIIEM MUPE U B )KU3HU; 3HAKOMCTBO C MIOHATHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHUCET U €r0
POJIBIO B MAaCCOBBIX SIBJIICHUSAX

16

YMenue BBI6I/IpaTI> I'IOI[XOI[SII_L[I/Iﬁ HBYHCHHLIﬁ MCTOI JIAd pCHICHUSA 3a1da4H,
IMPUBOJUTE IPUMEPLI MATEMATHUICCKUX SaKOHOMepHOCTeﬁ B IIpUpoac u
JKU3HHU, paCllO3HABATh NPOABIICHUC 3aKOHOB MATEMATUKHU B UCKYCCTBEC,
OIMUCBIBATh OTACJIBHBIC BRIAAOIHUECS PE3YIIbTATHI, ITIOJTYYCHHBIC B XOA€
Pa3BUTHA MAaTCMATUKH KaK HAYKU, IPUBOAUTH NPHUMEPBI MATCMATUICCKUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HCTOpUHN

IlepeueHs 311eMEHTOB coepkaHusl, MpoBepsieMbIx Ha OI'D 1o mareMaruke




Kon

[IpoBepsieMbIil AJIEMEHT COJIEPKAHUS

1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u uensie uncina. [Ipu3Haku 1e1MMOCTH LENBIX YHUCE
1.2 OOBIKHOBEHHBIE W  JIECATUYHBIC APOOW, TPOLIEHTHI, OCECKOHEYHBIC
MIEPHOINYCCKHE IPOooH
1.3 Pannonaneupie uncia. ApudMeTHUECKHE OIEepalud € pPaluOHATbHBIMU
YHCIaMU
14 JlelicTBUTENbHBIE Yncaa. ApupMETUUECKUE ONIEPAINH C ACHCTBUTEIHHBIMH
YHCIaMU
1.5 [TpuOnuxEHHbIC BBIYUCIICHUS, TPaBUia OKPYTJICHHS, MPUKUIKA U OLEHKa
pe3yJibTaTa BBIYMCIEHUN
2 AnreOpandyecKkue BbIpaKCHUS
2.1 bykBeHHbIE BbIpa)keHHUs (BBIPAXKEHUSI C IEPEMEHHBIMU )
2.2 Creniens ¢ 1enbiM nokasareneM. CTeNeHb ¢ palMOHAIBHBIM ITOKa3aTeleM.
CBoiicTBa CTETNICHU
2.3 MHorouieHsl
2.4 Anrebpanyeckas 1po0b
2.5 Apudmernueckuii  KOpeHb ~ HaTypalbHOW  cTemeHu. JleiictBus ¢
apu(pMeTHYECKUMHU KOPHIMHU HATypaJIbHOM CTETIeHU
3 YpaBHEHHS 1 HEpPAaBEHCTBA
3.1 Lenble u npoOHO-panioHanbHble ypaBHEHHUS. CHUCTEMBI U COBOKYITHOCTHU
YpaBHEHUN
3.2 Ienbie n aApoOHO-paLMOHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 Permrenne TeKCTOBBIX 3a1a4
4 YucioBble NOCIEI0BATEIBHOCTH
4.1 ITocnemoBaTensHOCTH, CIIOCOOBI 3aaHUs [IOCJIEN0BATEIHLHOCTEN
4.2 ApudmeTrnueckas U reoMmeTpuueckas mnporpeccuu. Dopmyna CIOXKHBIX
MIPOIICHTOB
5 OyHKIMH
5.1 OyHKIug, crnocodsl 3amanus GyHkuuu. [padux dyskuuu. Obnacte
ompeAeNeHUuss M MHOXeCTBO 3HadeHwid ¢GyHkumu. Hymu ¢dyHKuum.
[TpomexyTKu 3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKITHH.
Makcumymbl ¥ MUHUMYMBI (yHKIMKA. Hawmbomnbinee u HauMeHbIee
3Ha4YeHHEe PYHKIIMU HAa IPOMEKYTKE
6 KoopauHaTsl Ha psSIMOI U TIIIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlexapToBbI KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomeTpust
7.1 I'eomeTpuueckue Gurypsl u ux cBOicTBa
7.2 TpeyronbHUK
7.3 MHOTroyrojabHUKH
7.4 OKpy>KHOCTb U KPYI'
7.5 H3mepenne reoMeTpuieckiux BeITUYuH
7.6 BekTophb! Ha MIIOCKOCTH
8 BeposiTHOCTh M CTAaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositTHOCTB
8.3 KomOunaropuka




8.4

MHuoxecTBa

8.5

I'pads

TemaTH4eckoe MJIAHMPOBAHUE

7-# KJace
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne | HammeHoBaHme (uu¢posbie)
n/ | pa3aesnoB u TeM o0pa3oBaTe/ibHbIE
n |nporpammer Bce | KontpouabHbie |IIpakTuyeckue pecypesI
ro |padoTsl padoThI
Yucna u
1 BBITHCIICHU. o5 1 bu6mmorexa ®I'UC
Pannonanbhble «MosimKoa»
qrcia
Aunrebpa, 7 Kimacce.
OT'AOY AI10
2 Anrebpanyeckue 27 1 «AKxanemus
BBIPAKCHUA MuHnpocsenieHus
Poccuny
ONEKTPOHHBIN
00pazoBaTenbHbIN
pecypc «/loMaiHue
3ananusi. OCHOBHOE
3 YpaBHeHus u 20 1 oOmree oOpazoBaHue.
HEpaBCHCTBA Anrebpay», 7-9
knaccel. AO
«3maTeabpcTBO
"[IpocBemienue" »
Koopaunatsr u bu6anorexa ®I'UC
4 rpapuku. OyHKIUN 24 1 «Mosikoma»
[ToBTOpEHME M bubnuorexa ®I'UC
5 | 0606meHne 6 1 «Mosmikoma
OBILEE
KOJIMYECTBO
YACOB I10 102 5 0
[TPOI'PAMME




8-11 xiacc

KoaudecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne Haumenosan o0pa3oBaTe/IbHbIEe PeCypChI
ue pa3jeJioB
n/ Bce
L |HTeM o KonTpoabusl | [lpakTnyeckn
MPOrpamMMmbl o |© padoThbI e padoThl
bubmmorexka ®TUC
Hucna u «MOSI mkoma» —
1 |BPMHCICHISL. | o lesson.academycontent.myschool.ed
Keaznparibie u.ru/02.2/08
KOpHHU
Ypcna u Anrebpa, 8 kiacc.
BBIYUCIICHUSL. PIAOY AIIO
2 |Crenens ¢ 7 «Axanemus
LeITBIM MuHnpocBereHus
TOKa3aTeNeM Pocenm»
DJNEeKTPOHHBIN 00pa3oBaTeIbHBIN
pecypc «JloMalHue 3a1aHusl.
Anre6pandeck OcHoBHOE 00111ee 0Opa3zoBaHue.
Jie Anrebpay, 7-9 knaccel. AO
3 | BBIpaKeHHMS. 5 1 «M3maTensCcTBO
KBaxparHsiit "[Ipocsemienue"»
TpeXuJieH
Anrebpanueck
ue
4 | BBIpaXKCHUS. 15 1 bubnnorexka ®I'NC «Mostikona»
Anrebpanyeck
ast 1po0b
Anrebpa, 8 kimacc.
YpaBHeHUS U ®r'AOY 110
g |HepaBeHcTBA. | o 1 «Axamzemus
KBanpatHble MuHnpocseneHus
YPaBHCHHA Poccun»




ONEeKTPOHHBIN 00pa3oBaTEIbHbBIN
pecypc «JlomariHue 3a1aHusl.
OcHoBHOe 0011ee 00pa3zoBaHUE.
YpaBHeHus u Aunrebpay, 7-9 kmaccsl. AO
g |HCPaBCHCIBA. | 44 «M31aTenpCcTBO
Cucremsl } "Tpoceemenue"»
yYpaBHEHUH
YpaBHeHus u
7 |HepaBeHCTBA. | 19 1 Bu6morexa ®IUC «Mosmkonar»
HepasencrBa
Aunrebpa, 8 Kimacc.
OyHKIHH. OI'AOV 11O
8 | OcHoBHbIe 5 «Axazemust
OHSITHS MuHnpocsenieHus
Poccuny»
DJEeKTPOHHBINH 00pa30BaTENbHbII
pecypc «/lomaiHue 3agaHus.
OcHoBHOe 00111ee 00pa3zoBaHUeE.
OyHKIHH. Anrebpa», 7-9 kimaccel. AO
9 | Yncnosie 9 «M3narenscTBO
DyHKIHH "ITpocsemmenne"»
DNeKTPOHHBIN 00pa3oBaTeIbHBIN
pecypc «JloManiHue 3a1aHusl.
OcHoBHOE 00111€e 0Opa3zoBaHUE.
Anrebpay, 7-9 knaccsl. AO
10 IToBTOpEHHE U 6 1 «3maTeabpcTBO
000011IEH1E "Tpocaenente
OBIIEE
KOJIMYECTBO | 19
YACOB IO 2 5 0
[TPOTPAMME
9-ii kJace
Ne | HaumenoBanue KonunuyectBo 4yacos DJIEKTPOHHBIE




1/ | pa3aejioB U TeM u¢posBbie
pa3i Bce | KonTpoabnbie |IIpakTuueckue (wipp )

1 | IporpamMMbl o0pa3oBaTe/ibHbIE

ro |padornbi padoThI
pecypcesbl
Yucna v BbIYKCICHHUS.

1 | HencTBuTENbHbIE 9 bubmorexka ®I'UC
N (N ] «Mosikoa
VYpaBHeHus u Anrebpa, 9 kiacc.
HEpPABEHCTBA. Or'AOY AIIO

2 VYpaBHeHuUs ¢ OJJHOM 14 1 «AxageMust
IIEPEMEHHOMN MuHnpocsenieHus

Poccun»
ONEeKTPOHHBIN
o0pa3oBaTeNnbHbIi
pecypc «Jlomainue
3ananus. OCHOBHOE
YpasHenus 1 o01ee o6pazoBaHue.
3 | HepaBeHCTBa. 14 1 Aunrebpar, 7-9
CucreMsl ypaBHEHUN xinaceul. AO
«3narenbcTBO
"ITpocBenienue»
VYpaBHeHus u

4 HEPABEHCTBA. 16 1 bubnnorexa ®I'UC

Hepasenctpa «Mosikomna»
Anrebpa, 9 knacc.
Or'AOY IIIO

5 | ©ynkuuu 16 1 «Axaziemust

MuHnpocsenieHus
Poccun»
DIIEKTPOHHBIN
0o0pazoBaTenbHbBIN
pecypc «JlomaiiHue
3aganusg. OCHOBHOE

UncIoBLIE obrmiee oOpazoBaHue.

6 15 1 _
TI0CIIEI0BATENHLHOCTH Axredpay, 7-9

kyaccel. AO
«3naTenncTBO

"ITpocBenienue»




ONEKTPOHHBIN
o0pasoBaTeNbHBIN
pecypc «JlomaiHue
[ToBTOpEHME, 3aaanus. OCHOBHOE
7 o0o0rieHue, 18 o01iee oOpazoBaHHUe.
cUCTEMAaTH3ALUA Anrebpay, 7-9
3HaHUHI knaccel. AO
«3narenncTBO
"ITpocBenienue
OBLIEE KOJIMYECTBO
YACOB IIO 102

[TPO'PAMME
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