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Pasznen 1. llossicHuTeAbHASA 3aIIUCKA.

1. PabGouas mporpamma mo anredpe 11 9 kiacca cocTaBieHa Ha OCHOBE
aBTOPCKOM MporpaMmbl NpeaMeTHOW auHUM cucteMbl YMK «AnroputMm ycnexa» o
anredpe 7-9 xmaccoB A.I'. Mep3mik, B.b. Tlomonckuii, M.C. Slkup, B COOTBETCTBUU C
TpeOOBaHHUAMH K pe3yJIbTaTaM OCBOSHHUS OCHOBHOW 00pa30BaTEIbHON MPOTPAMMBI  LITKOJIBI
W HampaplieHa Ha JOCTH)KCHHE YYallUMHUCS JIMYHOCTHBIX, METalpPEAMETHBIX U
MPEJAMETHBIX PE3yJIbTATOB IO ajnreodpe.

2. Ucnonb3yembiiik. YMK  Bkitouaer: ydeOHUK st 0011e00pa3oBaTeIbHbIX
kiaccoB Anreopa. 9 knacc. A.I'. Mepansk, B.b. Tlononckuit, M.C. Sxup . — M.: Benrana-
I'padp, 2017, pumaktuueckue wmarepuansl, A.I. Mepsnsk, B.b. Ilononckwit,
E.M.Pabunosuu, M.C. Sxup .

3. VY4eOHbIi MIaH IMIKOJBI MpeaycMaTpuBaeT B 9 kilacce u3yueHue anreOpsl B
oobeme 102 yaca B roz, 3 yaca B HEZIEIIO.

4. [ImanupyemMsie pe3ysbTaThl OCBOCHHUSI yueOHOTO mpeamera «Anredpa» B 9
KJiacce.

Nzyuenne anreOpsl B 9-OoM Kiacce OCHOBHOW  IMKOJBI J1a€T BO3MOXKHOCTH
00yJaromIMMCs IOCTUYb CISAYIOMUX PE3yIbTaTOB PA3BUTHSL:

B IUYHOCMHOM HAIIPpaBJICHHUU!

1) BoCcHHMTaHHE POCCUICKON TpaXKAaHCKON MICHTHUYHOCTH: MATPUOTHU3MA, YBAKCHHS
k OTedyecTBy, OCO3HAHUS BKJIaJa OTEUECTBEHHBIX YUYEHBIX B Pa3BUTHE MUPOBOU
HAyKHU;

2) OTBETCTBEHHOE OTHOIICHME K YYCHHIO, TOTOBHOCTh U  CIOCOOHOCTb
00y4aromuxcsi K caMOPa3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHBAIIUU K
00y4YeHHUIO ¥ TIO3HAHHUIO;

3) OCO3HaHHBINM BBHIOOP M MOCTPOCHUE JalbHEHIICH WHAMBUIYAIbHOW TPACKTOPUHU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUpe npodeccuil U mpodeccuoHaIbHbIX
MPEANOYTEHUN C YYETOM YCTOMYUBBIX MO3HABATENIBHBIX MHTEPECOB, a4 TAKKE Ha
OCHOBE (OPMHUPOBAHUS YBAKUTEIHHOTO OTHOIICHHS K TPYIy, Pa3BUTHE OIBITA
y4acTHs B COLIMAJIbHO 3HAYMMOM TPY/IE;

4) yMeHHE KOHTPOJHMPOBATH IPOIECC W Pe3yNbTaT YYCOHOH M MaTeMaTUYEeCKOM
NEeSATEIbHOCTH;

5) KpUTUYHOCTh MBIIUICHUSA, WHHUI[MATHBA, HAXOJAYUBOCTh, AaKTUBHOCTb IPHU
pelIeHNH  MaTeMaTH4YeCKHUX 3a/au.

B MemanpedmemHOM HaIlpaBJICHHM:

1) yMeHue CaMOCTOSTEIbHO OIPEACNATh IIEJId CBOETO0 OOYYCHHS, CTaBUTh WU
bopMyHpoBaTh A ce0sl HOBBIC 3aa4u
B yucbe:
* pa3BUBaTh MOTHBBI H HHTEPECHI CBOCH M03HABATEIHHOMN EATEILHOCTH;
* YMEHHE COOTHOCHTH CBOHM JICUCTBHUS C IUIAHUPYEMBIMH pPe3yJIbTaTaMH,
OCYIIECTBISITH KOHTPOIIb CBOCH NESATEILHOCTH
B TIpOIIeCCE TOCTUIKCHUS pe3ysbTaTa:



2)

3)

4)

5)

6)

9)

*  ONpeAeNsITh CIOCOOBI ACHCTBUM B paMKax MPEJJIOKEHHBIX YCIOBUU U
TpeOOBaHUI;
*  KOPPEKTUPOBATb CBOM [JEHUCTBUS B COOTBETCTBUU C H3MEHSAIOLIECUCS
CHUTYyallueH;

YMEHHUE ONpPeeNiTh MOHATHSA, CO37aBaTh 0000IIEHN s, YCTAHABIUBATh AHAJIOTHH,
KJIacCCU(UIIMPOBATH, CAMOCTOSITEJIbHO BBIOMPATh OCHOBAHUS WU KPUTEPUHU IS
KJIacCH(pHUKAIINH;
YMEHHUE YCTaHABJIMBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH JIOTMUYECKOE
paccyxJeHue, yMO3aKjIloueHue (MHAYKTUBHOE, AEAYKTUBHOE U MO aHAJOTHH) U
NeNaTh BBIBOJIBL;
pa3BUTHE KOMIIETEHTHOCTM B 00JacTH HCHOJb30BaHUS HWH(OPMALUOHHO-
KOMMYHMKAIIUOHHBIX TEXHOJIOTH;
NepBOHAvajJbHbIE MPEACTAaBICHUs 00 HAEAX U O METOJaX MaTeMaTUKH Kak 00
YHUBEPCAIBHOM SI3bIKE HaYKU U TEXHUKHU, O CPEACTBE MOJEINPOBAHUS SBJICHUHN U
MIPOLIECCOB;
YMEHHE BUJIETh MAaTEMATUUYECKYIO 3a/1auy B KOHTEKCTE MPOOJIEMHON CUTyallUd B
OPYTUX JUCLHUIIJIMHAX, B OKPYXKalOIIEel XU3HH; YMEHHUE HAXOAUTh B Pa3IMYHBIX
MCTOYHHKAX WH(}OpMaIuio, HEOOXOOUMYIO IJs pemeHUs MaTeMaTHYeCKHX
npoOsieM, M TPeACTaBlIATh €€ B MOHATHOM (opMe, MpUHUMATH pEIICHHE B
YCIOBUSAX HEMOJHOM WM  U30BITOYHOM, TOYHOM WM  BEPOSATHOCTHOM
nHpOpMaINY;
YMEHUE MOHMMATh M HCIIOJb30BaTh MATEMATHYECKUE CPEACTBA HAIJISIAHOCTH
(rpaduku, TaOIMIBI, CXEMBI M Jp.) Uil WUTIOCTPAIldd, HWHTEpPIpeTaIu,
apryMeHTaluu;

10) yMeHHe BBIABHUraTh THIIOTE3bI IPH PEIICHUHU 3aa4M, IOHUMATh HEOOXO0IUMOCTh

WX TIPOBEPKHU;

11) nmoHMMaHWE CYIIHOCTH AJTOPUTMUYCCKUX MPEANMUCAHUA U YMCHUE JCHCTBOBATH

B COOTBCTCTBUHU C ITPCIAJIOKCHHBIM aJITOPUTMOM.

B npeoMemHoM HaNpaBICHUU:
BoinyckHUK HayyuTcs B 7-9 kjaaccax (Uis UCHOJB30BaHUS B MOBCEIHEBHOM KU3HU U

obecrieueHns1 BO3MOXXHOCTH YCIIEIITHOTO MTPOIOJDKEHHs 00pa30BaHusl Ha 6a30BOM ypOBHE)

Inemenmul meopuu MHOJICeECme u MamemamuuecKou 102UKu

OmnepupoBaTts Ha 0a30BOM ypOBHE TOHSATHSMH: MHOXECTBO, JJIIEMEHT MHOXKECTBA,
IIOJAMHOKECTBO, [IPUHAIIEKHOCTD;

3a/1aBaTh MHOYKECTBA IIEPEUNCIECHUEM UX DJIEMEHTOB;

HaXOJUTh IlepecedeHre, 00beJMHEHNE, TIOAMHOKECTBO B POCTEHIIINX CUTYALIUAX;
IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI JUJIS OATBEPKIACHUS CBOMX BBICKA3bIBAaHUM.

B nosceonegnoti scuznu u npu uzyyeHuu Opy2ux npeomemos:

UCMOJb30BaTh TIpaQUuecKoe NPEACTaBICHUE MHOXECTB JJs ONMCAaHUS PEATbHBIX
MIPOLIECCOB U SIBJIEHUH, IPU PELIECHUU 334a4 APYIHX YU€OHBIX IIPEIMETOB.

Yucna

parroHaNIbHOE YUCIIO, apu(PMETUIESCKHIA KBaIPaTHBII KOPEHb;

OLICHMBATh 3HAYEHHE KBAJPATHOTO KOPHS U3 MOJIOKUTEIBHOIO LEJIOT0 YUCIIA;
pacro3HaBaTh pallOHAIbHbIE U UPPALMOHAIbHBIC YHCIIA;

CpPaBHUBATb YUCIIA.

B noeceonesnoii sorcuznu u npu uzyuenuu opyeux npeomemos:
* OIICHUBATh PE3yJIbTaThl BEIYMCICHUN TIPU PEIICHUN MTPAKTUICCKUX 3a]1aY,

BBIIIOJIHATE CPABHCHUEC YHUCCIT B PCAJILHBIX CUTYAIlUAX ]



COCTABJIATH YMUCJIOBBIC BBIPAKECHUS IIPU PCLICHUM MPAKTUYECKUX 3a7ad4 WU 3a1ad M3
JIPYrUX y4eOHBIX IPEIMETOB.

Tostcoecmeennvie npeoopazosanus
UCIIOJIb30BaTh (OPMYJIBl COKPAIIEHHOTO YyMHOXEHHUs (KBaJpaT CyMMBbI, KBajpar
Pa3HOCTH, PA3HOCTh KBAJIPaTOB) I YIPOLICHUS BRIYMCICHUIN 3HAUEHUI BBIPAKEHUH;
BBITIOJIHATH ~ HECIIO)KHBIE  TPEeoOpa3oBaHUsl  APOOHO-TUHEHHBIX  BBIPOXEHUU U
BBIPKEHUH C KBAaJ[paTHBIMU KOPHIMHU.

B noeceonesnoii sorcuznu u npu uzyuenuu oOpyeux npeomemos:

MOHUMATh CMBICJ 3aIIMCH YKCIa B CTAHIAPTHOM BH/JIE;
OTnepUpoBaTh Ha 6a30BOM YPOBHE MOHATUEM «CTaHIapTHAS 3aMMCh YUCTIA.

Ypasenenua u nepasencmea
OnepupoBaTte Ha 0a30BOM YpOBHE IOHATHUSMHU: PaBEHCTBO, YHCIOBOE PABEHCTBO,
ypaBHEHHE, KOPEHb YPABHEHUS, PEILICHUE YPAaBHEHUS;
MIPOBEPATH CIPABEIMBOCTD YUCIIOBBIX PABEHCTB;
peniath KBaJpaTHbIE ypaBHEHUs 10 (popmyJie KOpHEH KBaJApaTHOTO YpaBHEHUS;

B noeceoneegnoii sorcuznu u npu uzyuenuu opyeux npeomemos:

COCTaBJIATh U PCIIATH JIMHEHHBIC YPaBHCHUA IIpU PCIICHUHU 3a/la4, BO3HHKAIOIIUX B

IPYrUX y4eOHBIX IpeIMeTax.

Dyukyuu
Haxoauts 3HaueHne GyHKIUH 110 3a1aHHOMY 3HAUYE€HHUIO apryMEHTa;
HaXOJWUTh 3HAUEHHE apryMeHTa IO 33JaHHOMY 3HAUYEHUIO0 (DYHKLUMU B HECIIOXKHBIX
CUTYaIsIX;
ONpeeNsaTh IOJIOKEHWE TOYKM [0 €€ KOOpAMHATaM, KOOPJMHATHI TOYKH IO €€
TIOJIO’KEHUIO Ha KOOPJAMHATHOM MIIOCKOCTH;
1o rpaguky HaxoJIuTh 00JACTh ONpEIENICHUSl, MHOXKECTBO 3HaUEHUH, HyIM (YHKIMH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA, IPOMEKYTKH BO3PACTAHUS M yOBIBaHHS, HANOOJbIIIEE
Y HauMeHbllee 3HaYeHUs QyHKIUY;
CTpOUTH TpadUK JIMHEHHON PYHKIUY;
MPOBEPSTH, SABISETCA JIM JAAHHBIN rpaduk rpadukoM 3agaHHON QYHKIUN (JTMHEHHOMH,
KBaJIpaTUYHOM, 0OpaTHON MPONOPLIMOHATILHOCTH);
OTIpeAENATh MPHUOIMKEHHBIE 3HAYEHUS KOOPAWHAT TOYKH MepecedeHus TpaduKoB

byHKIMH;

B noeceoneenoii sorcuznu u npu uzyuenuu oOpyeux npeomemos:

UCMOJb30BaTh IpadUKU peabHBIX MPOLIECCOB M 3aBUCUMOCTEH Ul ONpeAeseHUs] UX
CBOMCTB (HauOoJbIIME M HAUMEHbIIME 3HAYEHUS, IPOMEKYTKHM BO3pacTaHUs U
yObIBaHMsI, 007aCTH TOJOKUTEIBHBIX U OTPULIATEIBHBIX 3HAYCHHUH U T.1I1.);
UCMOJb30BaTh CBOMCTBA JMHEHHOW (YHKIMM U ee IrpaduK IpH pelleHUH 3aaad u3
IPYTUX Y4eOHBIX MPEIMETOB.

Texcmoevie 3a0auu
Pemath HecloOXHBIC CIOKETHBIC 3a7a4d pa3HBIX THUIOB Ha BCe apupMETHUYECKHUe
JICHCTBUS,
CTPOHTH MOJICIIb YCIIOBHS 3a/1a4uu (B BHJIE TAOJIMIIBI, CXEMbI, PUCYHKA WJIM YPAaBHECHHUS), B
KOTOpOM JaHbl 3HAUYECHMS JBYX M3 TPEX B3aMMOCBS3aHHBIX BEJIMYHH, C LIEJBIO MOUCKA
pelieHus 3a/1a4u;



OCYIIECTBJIATH CIOCO0 MOMCKA PEIeHHs 3a]aui, B KOTOPOM PAcCyKJIEHUE CTPOUTCS OT
yCJIOBUS K TPEOOBAHMIO WJIM OT TPEOOBAHUS K YCIOBHIO;

COCTaBJIATH IJIAH PEIIECHUS 3a/1a4U;

BBIJIEJISITh JTallbl PELICHU 3a/1a4H;

MHTEPHPETUPOBATH BBIYMCIHUTEIbHBIE PE3YJIbTaThl B 33/a4e, UCCIEA0BATh NOJYyUYEHHOE
pelIeHne 3a1a4u;

penaTh HECII0KHBIE JIOTHYECKHE 3a/1a4l METOJIOM PacCy KICHUM.

B noeceonesnoii scuznu u npu uzyuenuu Opyeux npeomemos:

BBJIBUTATh THIIOTE3BI O BO3MOXKHBIX TMPEACTHHBIX 3HAYCHHUSIX HCKOMBIX B 3a/ade
BEJIMYHWH (Je/1aTh MPUKHUIKY ).

Hcmopusa mamemamuxu
OnuceiBaTh OTHENBbHBIC BBIIAIOIIMECS PE3YyJIbTaThl, MOJYUYEHHbIE B XOJAEC Pa3BUTHS
MaTEeMaTHKH KaK HayKH;
3HATh IPUMEPHI MATEMATHUYECKUX OTKPHITHIA U UX aBTOPOB, B CBSI3M C OTEUECTBEHHOUN U
BCEMHUPHOU HUCTOPUEH;
MOHUMATH POJIb MAaTEMATHUKH B pa3BuTuu Poccum.

Memoowvr mamemamuxku
BriOupate mnoaxoasmuii M3yYeHHBIA METON JUIS PEIICHUS H3YYCHHBIX THIIOB
MaTEeMaTHYECKUX 3aJ]1a4;
[IpuBoauTh mpUMEpbl MaTEMATHYECKUX  3aKOHOMEPHOCTEM B  OKpY’)Karoulen
JIEHCTBUTEIILHOCTH U MPOU3BEACHUIX UCKYCCTBA.

BbIYCKHHK _TNOJVYHUT BO3MOKHOCTH HAY4YHThcsd B 7-9 Kﬂaccax(unﬂ oOecreueHus

BO3MOXKHOCTH YCIICITHOTO TPOJIODKEHUsI 00pa3oBaHus Ha 0A30BOM M YIIyOJCHHOM
YPOBHSIX)

Dnemenmovt meopuu MHOMHCECHE U MAMEMAMUYECKOU J102UKU
MHOKECTBO, XapaKTEPUCTUKU MHOXKECTBA, JIEMEHT MHOXECTBA, MyCTOE, KOHEYHOE U
OCCKOHEUYHOE MHOYECTBO, MOAMHOKECTBO, MPHHAIICKHOCTh, BKIIOUEHHE, PABEHCTBO
MHOKECTB;
M300pakaTh MHOYKECTBA U OTHOIIIEHUE MHOXECTB C TIOMOIIBIO KPYTOB Diijepa;
OTIPEICNIATh MPUHAICKHOCTh AJIEMEHTAa MHOYXECTBY, OOBEAMHEHUIO U TEPECEUCHUIO
MHOJKECTB;
3a/1aBaTh MHOYKECTBO C TTOMOIIIBIO TIEPEUHUCIICHUS JIEMEHTOB, CJIOBECHOT'O OIMCAHMS;
OTNIEPUPOBATH TOHSITUSMH: BBICKAa3bIBAHWE, UCTUHHOCTb M JIOKHOCTh BBICKA3bIBAHMS,
OTPHIIAaHUE BBICKA3BIBAHHWM, OTEpAIlMM HAJ[ BBICKA3BIBAHUSIMU: W, WJIH, HE, YCIOBHBIC
BBICKa3bIBaHUSI (MMIUIUKAIIN);
CTPOUTDH BBICKA3bIBAHUS, OTPUIIAHUS BbICKA3bIBAHUI.

B nosceonesnoil scusnu u npu usyuenuu opyeux npeomemos:

CTPOUTH HCTIOYKHN YMO3aKHIOquHﬁ Ha OCHOBC HCIIOJIb30BAHUSA IIPABUJIT JIOTUKU,
HCIT0JIB30BAaTh MHOXXECTBA, OIICPAlli C MHOXKCCTBAMH, UX Fpa(l)I/ILICCKOC npeacTaBJICHUC
AJIA O CaHusA pCaIbHBIX IMTPOUCCCOB U SIBJICHUH.

Yucna



* OnepupoBarh MOHSITUSMU: MHOXXECTBO HATYpPaJIbHBIX YKCEJ, MHOXKECTBO LIEJIbIX
YuCeJ, MHOXXECTBO PAI[MOHAIBHBIX YHCEN, HPPANMOHAIBHOE YHCIIO, KBaJIPaTHBIN
KOpPEHb, MHOKECTBO JICHCTBUTEIbLHBIX YUCET,

*  BBIIOJHATH OKPYTJICHUE PAIMOHAIIBHBIX YUCEI C 3aJaHHOM TOYHOCTBIO;

*  CpaBHHMBAThH pallMOHAJIbHBIC U UPPALUOHATIBHBIE YHCIIA;

*  MPEICTaBIATH PAIMOHAILHOE YUCJIO B BUJE IECITUYHON JpoOH

B nosceonegnoti scuznu u npu uzyyeHuu Opy2ux npeomemos:

NPUMEHSTH MpaBUIa NPUOIMKEHHBIX BBIUMCICHUHN MPU PEIICHUU MPAKTUUYECKUX 3a/1ad
U PEILIEHUH 33]1a4 IPYTUX Y4eOHBIX MTPEIMETOB;

BBIIIOJIHATE CPABHEHME PE3YJITATOB BBIYMCIICHUN IIPU PEILICHUH IIPAKTUYECKUX 3a/1a4, B
TOM YHCJI€ MPUOIUKEHHBIX BBIYUCIECHUM;

COCTaBJIAATh U OLICHMBATH YMCJIOBBIE BBIPAYKECHUS IPU PELICHUU MTPAKTUYECKUX 3a1ad U
3a/1a4 U3 APYyTUX YUYEOHBIX MPEIMETOB;

3aIIMChIBATh U OKPYIJIATH YMCIIOBBIC 3HAYECHMS PEAIbHBIX BEJIMYMH C UCIIOJIB30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUS.

Tostwcoecmeennvie npeoodpazosanus
pacKIIaJpIBaTh HA MHOKHUTEIIN KBAaJIPATHBI TPEXUJICH;
BBINIOJIHATE  MpeoOpa3oBaHusl JIpOOHO-PAIMOHANIBHBIX  BBIPAKEHHUI: COKpalleHue
npoOeii, TpuBeIeHUE anredpanydeckux Ipodei K oOIeMy 3HaMEeHaTeNo, CIOXKEHUE,
YMHOKEHHUE, JelieHne ajaredpandeckux apoOel, Bo3Be/eHNEe anredpandeckon apodu B
HATYpaJbHYIO M OTPHUIIATCIBHYIO CTCTICHD,
BBITIOJTHSATH IPEOOpa30BaHUs BRIPAKEHHH, COACPIKAIINX KBaIpATHBIC KOPHHU;
BBIICTISATh KBAJpaT CYMMbl WJIM PA3HOCTH JIBYWIEHA B BBIPAKEHUSX, COJAEPKAIIUX
KBa/IpaTHBIC KOPHU;
BBITIOJIHATH IPE0Opa30BaHUsl BBIPAXKESHHM, COAEPKAIIUX MOJTYIb.

B noeceoneegnoii sorcuznu u npu uzyuenuu opyeux npeomemos:

BBINOJIHATH NPe00pa3oBaHus areOpanueckux BhIPaXKEHUN MPU PEeIIeHUH 3a7a4 JPyTux
y4€OHBIX MTPEIMETOB.

Ypaenenusa
OnepupoBaTh NOHATUSMU: YpaBHEHUE, KOPEHb YPAaBHEHUS, PABHOCUJIbHBIE YPABHEHMS,
o01acTh onpeeneHns ypaBHEHUS;
peuarb KBaJpaTHbIE YPABHEHUS U YPAaBHEHMS, CBOJMMBIE K KBAJPaTHBIM C ITOMOIIbIO
TOKJECTBEHHBIX IPe0Opa3oBaHUI;
pematb IpoOHO-JIMHENHBIE YPABHEHMS,
pelaTh NpocTelle nppauoHaibHble YPaBHEHUS;
peniath ypaBHEHHUS CIOCOOOM pa3JIoKeHUsl HA MHOKUTEIHN U 3aMEHbI TEPEMEHHOT;
pelaTh HECIIOKHBIE KBAIPATHBIE YPABHEHUS C IIapaMETPOM;
pelaTh HECI0KHbIE CUCTEMBbI JIMHEHHBIX YPAaBHEHUI ¢ TapaMeTpaMHU.

B nosceonegnoti scusnu u npu uzyueHuu opy2ux npeomemos:

COCTAaBJIATh W pelIaTh KBaJApaTHbIC YPAaBHEHWS, YPAaBHEHHUsA, K HHUM CBOZSIIHECH,
CUCTEMBI JIMHEIMHBIX YPaBHEHUH, IPU PEILIEHUH 334 IPYTUX Y4eOHbIX IPEIMETOB;
BBIMOJHATh OLIEHKY IPaBAONOAO0US pe3ysibTaToOB, MOJIY4YaeMbIX IMIPU PEIIEHUU
JIMHEHHBIX U KBAJAPATHBIX YPABHEHUM M CUCTEM JIMHEMHBIX YPAaBHEHUM NPU PEIICHUHU
3aJa4 JpyTrux y4eOHbIX MPEAMETOB;

BbIOMpATh COOTBETCTBYIOIIME YpPAaBHEHMS, MIUM UX CHCTEMbl I COCTaBJICHUS
MaTeMaTUYECKOW MOJIENY 3aJJaHHOM PeallbHOW CUTYalluH WM MPUKJIIAIHOW 3a0a4u;



YMETb HHTEPIPETUPOBATh IIOJYYEHHBIM IPU PELICHUM YPABHEHUS, WM CHUCTEMBI
pe3yJIbTaT B KOHTEKCTE 3aJaHHOM peajJbHOM CUTYALlUH WY ITPUKJIIAIHOM 3a1a4H.

Dyukyuu
OnepupoBaTh MOHATHAMU: (yHKIMOHAIBHAST 3aBUCUMOCTh, (YHKIUA, Tpaduk
¢yHKIMH, crmocoObl 3amaHus (QyHKUIMH, apryMEHT U 3HaueHue (yHKuuu, o0jacTb
ONpeAeNeHUsT W MHOXECTBO 3HAUCHUH (QYHKUMH, HYIM (QYHKIHUH, NPOMEXYTKH
3HAKOIOCTOSTHCTBA;
CTPOUTH rpapUKH KBAAPATUUHON PyHKLMN, 0OpaTHON MPONOPLIUOHATBHOCTH, (DYHKIIUU
Buja: y = VX,
MCCIIeI0BaTh (YHKIIHIO 110 €€ TpaduKy;
HaXOJWTh  MHOXKECTBO  3HAUEHWH, HYyJIH, TMPOMEKYTKH  3HAKOIOCTOSHCTBA,
MOHOTOHHOCTHU KBaJPaTUIHON (YHKIINY;

B noeceoneegnoii sorcuznu u npu uzyuenuu Opyeux npeomemos:

WUTIOCTPUPOBATH C MOMOIIBI0 TpaduKa peaibHYyI0 3aBUCUMOCTb WUJIM MPOIECC MO UX
XapaKTePUCTUKAM;

UCIIOJIb30BaTh CBOMCTBA M IpauK KBaAPAaTUYHOW (PYHKIUU MPHU PEIICHUU 3a/1ad U3
JPYTUX Y4E€OHBIX MPEIMETOB.

Hcmopusa mamemamuxu
XapakTepu30BaTh BKJIA]] BBIIAIONINXCS MATEMAaTUKOB B Pa3BUTHE MATEMATHKU M HHBIX
HAy4YHBIX 00J1acTel;
MOHUMATh POJIb MaTEeMaTUKH B pa3Butun Poccum.

Memoowvr mamemamuxu
HUcnonb3yss  M3ydeHHbIE  METOJbI, MPOBOJAUTH  JOKa3aTEIbCTBO,  BBIMOJHSATH
OTIPOBEPIKEHUE;
BBHIOMpaTh M3YyYEHHBIC METOJBI M HMX KOMOWHAIIMU IS PEIICHUS MaTeMaTHYEeCKUX
3aJ1a4;
WCIONB30BaTh MATEMaTUYECKUE 3HAHMUS JJii  ONHMCAaHUS 3aKOHOMEPHOCTEH B
OKpY>KaroIeh JeHCTBUTEILHOCTH U TTPOU3BEICHUIX UCKYCCTBA;
MPUMEHSTh MPOCTEUIIINE MPOrPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CHUCTEMBI TP PEIICHNH MaTeMaTHYECKUX 3a/1ad.



Pa3pgen 2

Conep:xanue Kypca ajareopsi 9 kiacca

1. Hepasencmea.

UucnoBele HEpAaBEHCTBA M MX CBOWCTBA. [louseHHOE CIIOKEHHE U YMHOKECHHUE
YUCJIOBBIX HEPAaBEHCTB. JINHEIHBIE HEPABEHCTBA C OAHOW MEPEMEHHON U UX CUCTEMBI.

OcHnoeénasi  yenb — O3HAKOMMTH YYaIIUMXCA C NPUMEHEHHWE: HEPABEHCTB IS
OLIEHKM 3HAY€HWI BBIpa)KEHUH, BBIPAOOTAaTh YMEHUE pelIaTh JMHEHHbIE HEPaBEHCTBA C
OJIHOM TIepeMEeHHON 1 UX cucTeMbl. CBONCTBA YUCIIOBBIX HEPABEHCTB COCTABIISIIOT Ty 0a3y,
Ha KOTOPOM OCHOBAHO PEIICHUE JIMHEHHBIX HEPABEHCTB C OJHOU epeMeHHoM. TeopeMsl o
IIOWICHHOM CJIO)KCHUM M YMHOXXEHHHM HEPAaBEHCTB, HAXOJWTh INPUMEHEHUE IIPU
BBIINIOJIHEHUU MPOCTEUIINX YIPAXKHEHUM HA OLEHKY BBIPAKEHUU [0 METOJY TPAHUL.
BBonarcs moHsATHS ~ aOCONIOTHOW  MOTPEIIHOCTH M TOYHOCTH  NPUOIHMIKEHUS,
OTHOCUTEJIBHOW IIOTPEIIHOCTH. YMEHMS [POBOAUTH JECAYKTUBHBIE PaCCYXICHUSA
MOJIY4YaOT pPa3BUTHE KaK IPU JI0KA3aTEIbCTBAX YKA3aHHBIX TEOpPEM, TaK U IpHU
BBINIOJIHEHUH YIIPAKHEHUM Ha JOKA3aTelIbCTBA HEPABEHCTB.

B cBsA3M ¢ penieHreM JTMHENHBIX HEPABEHCTB C OJIHOM NEPEMEHHO: AAETCs MOHATHE
O YHCJIOBBIX IMPOMEXKYTKAaX, BBOJSATCA COOTBETCTBYIOIIME Ha3BaHUS W OOO3HAUYCHUS.
PaccMOTpeHMIO CHCTEM HEPaBEHCTB OJHOM MEPEMEHHOU IpEALIECTBYET O3HAKOMIICHHE
yYalluxcs ¢ MOHATUAMHU [EPECEUCHUs U 00bETUHEHUS MHOKECTB.

ITpu peuieHMNM HEPaBEHCTB HCIIONB3YKOTCS CBOWCTBA PABHOCUIIBHBIX HEPABEHCTB,
KOTOpBIE Pa3bsSICHIIOTCA HAa KOHKpPETHBIX npumepax. Ocoboe BHUMaHHUE CIEAYET yAETUTh
0TpaboTKe YMEHHs pelaT MpocTeilime HepaBeHCTBa Buaa ax>h, ax<b, ocraHOBUBIIUCH
CrelMalIbHO Ha ciydae, koraaa <0.

B oroii TemMe paccMarpuBaeTCs TAKXKE PELICHUE CHCTEM JBYX JIMHEHHBIX
HEPABEHCTB C OJIHOW IIEPEMEHHOW, B YAaCTHOCTHM TaKMX, KOTOpPBIC 3alMCaHbl B BHJIE
JBOVHBIX HEPABEHCTB.

2. Keaopamuunasn pynkyus.

®ynkuus. CpoiictBa ¢pyHkuuii. KBaapaTHelil TpexuseH. Pa3noxenue KBaapaTHOro
TpexuwieHa Ha MHOkuTea. OyHKIMs y = ax? + bx + ¢, ee cBoiictBa u rpaduk. CreneHHas
byHKIHS.

Ocnoénas yenb — PaCUIMPUTh CBEJIEHUS O CBOMCTBAaX (PYHKUUN, O3HAKOMUTH
y4Yaluxcsi Co CBOMCTBaMHU U rpa)uKoM KBaApaTUYHOU QyHKuu. |

B mnauane Ttembl cucTeMaTH3UpPYIOTCS cBeleHHs O (ynkuusax. I[loBropstorcs
OCHOBHBIC TOHATUS: (DYHKIMSA, apryMEeHT, 00JacTh ompeaeiacHus QyHKIUH, Tpaduk.
JlatoTcss TOHSATHSL O BO3pacTaHUUM M YOBIBAaHUU byHKIHH, MIPOMEKYTKaX
3HAKOIIOCTOSIHCTBA. TeM caMbIM co3faercs 0asza sl yCBOSHMs CBOMCTB KBaJpaTUUYHOM
W CTeneHHOW (QYHKIMH, a Takxke Uil JajbHemero yriyOneHus (yHKIIMOHAIbHBIX
MPEJICTaBJICHUH NPU U3YyYEHUH Kypca anreOphl U Havajl aHalIu3a.

[ToArOTOBUTENBHBIM 1IATOM K M3YyYEHUIO CBOMCTB KBaJpaTHMYHON (QyHKUMH
ABJSIETCA  TAaKXKE PACCMOTPEHHME BONPOCAa O KBAJAPATHOM TPEXUJIEHE U €r0 KOPHIX,
BBIJICJICHUM KBaJpaTa JABYWICHA M3 KBaJPaTHOTO TPEXWIEHA, PA3JIOKEHUU KBaJIPaTHOTO
TPEXWICHA Ha MHOXUTEIH.



M3yueHne KBaapaTuuHoOi (PyHKIMH HAYMHAETCS C pACCMOTPEHHs QDYHKIMU Y = ax?,

ee CBOICTB M ocoOeHHOcTel rpaduka, a TakkKe APYTrUX YaCTHBIX BHJIOB KBaJpaTUUYHOMN
Gyukiun — Qynkmuit y = ax? + b, y = a (x - M)?. DU CBeJeHUS UCIIOIB3YIOTCS MPH
U3Y4YEHUU CBOMCTB KBaJApaTHYHOM (QyHKumMu oOmero Buaa. BaxkHo, 4T0OBI yuammecs
HOHsUIM, 4To rpaduk (QyHKumH y = ax® + bx + ¢ moxer ObITh moiydeH u3 rpapuka
GyHKIMH y = ax’c MOMOIIBIO JIBYX MapauieibHBIX MepeHOCOB. [IpHeMbl MOCTpOCHUS
rpapuka QyHKIMH Y = ax? + bx + ¢ oTpabarbiBalOTCA Ha KOHKPETHBIX Tpumepax. [lpu
3TOM 0c000€ BHUMaHHE CIeAyeT YACTUTb (OPMHUPOBAHUIO Y YyYaLIUXCSd YMEHHS
yKa3bIBaTb KOOPAMWHATHI BEPIUMHBI Napaloiibl, €€ OCb CUMMETpPUHU, HANpaBJI€HUE BETBEU
1mapadoJbl.

IIpy n3ydeHnn 3TOM TE€MBI JaJbHEWIEE PAa3BUTHE IMOIY4aeT YMEHHE HaXOIUTh IO
rpaduKy MPOMEXYTKM BO3pacTaHUs M YObIBaHHA (PYHKLIMH, a TaKkKe MPOMEKYTKH, B
KOTOPBIX (PYHKIIMSI COXpaHSAET 3HAK.

VYyamuecs: 3HaKOMSTCS CO CBOWCTBAMH CTENEHHOW (PyHKIUHM y = X"IPU YETHOM H
HEYETHOM HATypaJbHOM IIOKa3aTene . BBoaurtcs monsthe KOpHsS N-ii creneHu. OHH
ITOJIY4YarOT MPEICTABICHUE O HAXOKJICHWM 3HAYEHHUH KOPHS C IOMOUIBIO KaJIbKYJIATOPA,
npUYeM BbIpabOTKa COOTBETCTBYIOIMX YMEHUN He TpeOyeTcs.

3. Hepasencmea c 00HOIl nepemeHHOU

[lensle ypaBHeHus. [[poOHble panuoHabHbIE ypaBHeHHUs. HepaBeHcTBa BTOpOI
CTEIIEHU C OJHOM IIepeMEHHOM. MeTOo1 MHTEpBaJIOB.

OcHogHas yenb — CUCTEMATU3UPOBATh U 000OIIUTH CBEACHUS O PELICHUHU LETbIX U
APOOHBIX paIMOHANBHBIX YPAaBHEHHWH C OJHOM IEpPEeMEeHHOH, chopmupoBaTh yMeHHE
pelars HepaBeHCTBa Buaa ax? + bx + ¢ >0 wmm ax? + bx + ¢ <0, rme a # 0,

B otoii Teme 3aBepmiacTCs H3yYEHHE PALUOHAIBHBIX YPABHEHHW C OJHOMU
nepeMeHHOW. B c¢Bs3u ¢ 3TUM mNpoBOAUTCS HEKOTOpoe o00001eHne u yriyOsieHue
CBeJIEHUI 00 ypaBHEHUsX. BBOJATCS MOHATHS LEJIOT0 PallMOHAJIBLHOIO YPAaBHEHUS U €0
CTEIICHU. Y4Yaliuecs 3HaKOMSTCS C PELICHUEM YPaBHEHUU TPETbEU CTENEHU U YETBEPTOU
CTEIIEHH C TIOMOIIBIO pA3JIOKEHUS Ha MHOXXHUTEIM W BBEICHHUS BCIOMOIaTEIbHOU
IIEpeMEHHOW. MeTron pelleHuss ypaBHEHUU IIyT€M BBEACHUS BCIIOMOTATENIbHBIX
NepeMeHHbIX OyJeT IIMPOKO HCMOJb30BaThCd B JallbHEWIIEM TMpU  pPELICHUU
TPUTOHOMETPUUECKHX, JTOTapU(YMUIECKUX U APYTUX BUJOB yPAaBHEHUI.

Pacmmpsitorcss cBeeHuss O peUIeHMH JpOOHBIX pPalMOHAIbHBIX YpPaBHEHMH.
VYyanuecs 3HAKOMATCA C HEKOTOPBIMH CHELHUAIBHBIMA IPHUEMaMU pELIEHUsS TaKHUX
YPaBHECHUU.

DdopMHUPOBAHKE YMEHUI pelllaTh HEPABEHCTBA BUAa ax? + bx + + ¢ > 0 wim ax? + bx
+ ¢<O, rae a # 0 , ocymiecTBIsIeTCs C ONOPO Ha CBEJIEHUS O rpaduke KBaJpaTHYHOU
(GyHKIHU.

VYyammecs 3HaKOMSTCS ¢ METOJOM HMHTEPBAJIOB, C IIOMOILBI) KOTOPOIO pelIatoTCs
HECJIOKHBIE PAllMOHAJIbHBIE HEPABEHCTBA.

4. Hepasencmea c 08ymsa nepemenHsbimu
VYpaBHeHne ¢ OByMs nepeMeHHbIMH U ero rpaduk. Cuctemsl ypaBHEHHN
BTOpOW creneHu. PelieHue 3agad ¢ MOMOLIBIO CHCTEM YPAaBHEHUN BTOPOW CTEIEHH.
HepaBeHcTBa ¢ AByMsI IEPEMEHHBIMU U UX CUCTEMBI.
Ocnosnas yenb — BbIpa0OTaTh YMEHHME pEIIaTh MPOCTEHINNE CUCTEMBI,
coJiepKalllie ypaBHEHHE BTOPOI CTENEHU C JBYMS MEPEMEHHBIMU, U TEKCTOBBIC 3a/1a4M C
MTOMOILBIO COCTaBJIECHHS TAKMX CUCTEM.



B nanHol Teme 3aBeplIaeTcs N3y4eHUE CUCTEM YPABHEHUN C ABYMS IIEPEMEHHBIMH.
OCHOBHOE BHHMMAaHHUE YJEISAETCA CHCTEMaM, B KOTOPBIX OJHO W3 YPaBHEHHU IEpBOU
CTEIIEHU, a JPYTO€ BTOPOU.

M3BecTHBIA yuyamuMmcsi Crnocod TMOJACTaHOBKM HAaxOIWUT 3/]1eCh JajibHeiIiee
IIPUMEHEHUE U II03BOJIIET CBOJMTH PELICHHE TAaKUX CHUCTEM K PELICHHUIO KBAaJpPaTHOIO
YpaBHEHHS.

O3HakoMJIEHHE YyYaluxcs C [pPUMEPAMHM CUCTEM YpaBHEHUHM C JABYMs
MEepEMEHHBIMU, B KOTOPBIX 00a ypaBHEHHsI BTOPOMl CTENEHH, JOKHO OCYIIECTBISTHCS C
JOCTATOYHOM OCTOPOKHOCTBIO M OTPAHUYMBATHCS IPOCTEUIINMU IPUMEPAMH.

[IpuBieueHrne M3BECTHBIX YYalIUMCS TpadUKOB TMO3BOJISIET MPUBECTU HPUMEPHI
rpaduyYecKoro pemeHus: cucteM ypaBHeHH. C MOMOIIBI0 TpapUUYECKUX MPEICTABICHUIN
MOXHO HAarjiIHO TOKa3aThb YYalllUMCS, YTO CHCTEMbl [BYX YpaBHEHUH C JAByMs
IIEPEMEHHBIMH: BTOPOM CTENEHUW MOTYT UMETh OJHO, JBAa, TP, YETHIPE PEIICHUS WU HE
MMETb PELICHUN.

Pa3paboTaHHbIlii MaTeMaTHUECKHI ammapaT MO3BOJIIET CYIIECTBEHHO PACHIMPUTH
KJIACC COJEPKATENIbHBIX TEKCTOBBIX 33/1a4, PEIIAEMbIX C IIOMOIIBIO CUCTEM YPaBHEHUM.

WN3ydeHne TeMbl 3aBEpLIACTCS BBEICHHUEM IIOHATUW HEPABEHCTBA JABYMS
MEPEMEHHBIMA W CHUCTEMBI HEPAaBEHCTB C IBYyMs mepeMeHHbIMH. CBeneHus o rpadurax
YpaBHEHUM C JBYMs NE€PEMEHHBIMU HCIOJB3YIOTCA MPU WILIIOCTPALMH MHOXKECTB
pELIEHN HEKOTOPBIX MMPOCTEMIIINX HEPABEHCTB C ABYMS IEPEMEHHBIMU U UX CUCTEM.

5. Dnemenmut npUKIAOHOT MAMEMAMUKU.

Maremaruueckoe MmoxenupoBanue. llpornentHeie pacuersl. [TpuOmxeHHBIE
BblurcieHusi. OCHOBHbIE TIpaBWiia KoMOMHaTOpuku. OTHOCHTENbHAs YacToTa W
BEPOSITHOCTh ~ CllydalHOro  coOblTus. Kiaccuueckoe — omnpezeneHue  BEpOSITHOCTH.
HauanpHble CBEIEHHS O CTaTUCTHUKE.

Ocnoeénasi yenb — O3HAKOMHUTH YYAIIMXCAd C TOHATHSAMH II€PECTaHOBKH,
pa3MeIIeHus], COYETaHUsI U COOTBETCTBYIOUIMMH (HOpMyJIaMH AJIsl MOJACYETa UX YHCIa;
BBECTH MOHATUS OTHOCUTEIBHON YaCTOThI U BEPOSITHOCTHU CIIyHYailHOTO COOBITHS.

N3ydeHne TeMbl HAUMHACTCS C PEUICHUs 3a/1a4, B KOTOPbIX TpeOyeTCsl COCTaBUTh T€
WIM WHbIE KOMOMHAIMM 3JEMEHTOB U TMOJACYUTaTh MX 4Yucio. PazbsacHsercs
KOMOHMHATOPHOE MPABHIIIO YMHOXKEHHS, KOTOPOE UCIOIB3YETCS B AATbHEHIIIEM MPU BBIBOJIE
dbopmyn 1S oJIcYeTa YMCiIa MepecTaHOBOK, pa3MelleHui U codetanuii. [lpu usyuenun
JAHHOTO MaTepuaia HeOOXOJUMO OOpaTUTh BHUMAHHUE YYAIIUXCs HAa Pa3iiudue MOHITHN
«pa3MellIeHrue» U «CoueTaHue», ChOpMHUPOBATh Y HUX YMEHUE ONpPENesITh, O KAKOM BUJE
KOMOMHAIMHI UAET peub B 3a7a4e.

B nmaHHOW TeMe ydyamuecss 3HAaKOMATCS C HAauyallbHBIMU CBEACHUSIMU W3 TEOpUHU
BeposiTHOCTEN. BBoIUTCS TMOHATHE «ClaydyallHOE COOBITHE», «OTHOCHTENbHAs 4YacTOTay,
«BEPOSATHOCTh ~ CIy4yaHOTO  cOOBITHS». PaccmaTpuBaroTCs ~ CTAaTUCTHYECKHH U
KJIACCUYECKUN TMOJXOJbl K OINpPEACNICHUI0 BEPOATHOCTH ClydyailHOro coObITus. BakHo
o0OpaTUTh BHHMAHHE Y4YalllUXCS Ha TO, YTO KJIACCUYECKOE OIPENEICHUE BEPOSITHOCTU
MO>KHO NMPUMEHSTH TOJILKO K TAKUM MOJEJNISIM peajbHbIX COOBITUM, B KOTOPBIX BCE UCXObI
SBJISIIOTCS] PABHOBO3MOYHBIMHU.

6. Yucnoewvie nocredoosamenvrnocmu.
UucnoBele  MociaeAOBaTENbHOCTH.  ApudMmeTHdeckas ©W  reoMeTpuYecKas
nporpeccun. GopMyJibl M-TOWIEHA U CYMMBI MEPBBIX N YJIEHOB MpOrpeccuu. beckoHeuHO
yOBIBaIOIAst TEOMETPUYECKasi IPOTPECCHs.



Ocnoénas yenp — JaTh TOHATUS 00 apuPMETHYECKOH M TEeOMETPUYECKOM
IIPOrPeCCHsIX KaK YUCIIOBBIX ITOCIIEOBATEIBHOCTIX 0COO0r0 BUA.

IIpy wm3yyeHMH TeMbl BBOAMTCS IIOHATHE IIOCIIEIOBATEIBHOCTH, Pa3bsCHACTC
CMBICI TEpMHHA «N-H WIEH IMOCIEA0BaTEIbHOCTH», BBIPAOAThIBAECTCS  yMEHHE
UCIIOJIb30BaTh HMHAECKCHOE OO0O3HAaueHHE. OTH CBEIEHUS HOCSAT BCIIOMOTraTENIbHBIN
XapakTep M MCHONB3YIOTCA JUIsl M3ydyeHHs apu(METHYECKOM U TIeOMETpUYecKOon
IIPOTPECCUM.

Pabora ¢ ¢opmyramu N-ro wieHa U CyMMbI MEPBBIX I'a YIEHOB IPOrpeccuil,
IIOMHMO CBOETO OCHOBHOI'O HAa3HAYEHHWs, MO3BOJSET HEOJHOKPATHO BO3BpAaIaTbCsi K
BBIUMCJICHUSM, TOXKIECTBEHHBIM IPeoOpa3oBaHUIM, PELICHUIO YpPaBHEHWUH, HEPABEHCTB,
CUCTEM.

PaccmaTtpuBaioTcss  XapakTepuUCTHYECKHE  CBOWCTBA apudmMeTuueckon u
F€OMETPUYECKON MPOTPECCHM, YTO NO3BOJSAET PACIIUPUTH KPYT MpPEAIaraéMbIX 3a1ad.

1. Anzebpa 6 ucmopuueckom pazsumuu
3apoxieHue anreOpbl, KHHATAa O BOCCTAHOBJICHUM W MPOTUBOIOCTABICHUU
Myxammena anb-Xopesmu. Mctopust popmupoBanusi MaTemMaTHueckoro sisbika. Mcropus
Pa3BUTHS NOHATUSA DYHKIIHH.
JL.®. Marnuukuii. I1.JI. Ye6srmes. H.W. Jlobauesckuii. B.S. Bynsikockmii. A.H.
Konmoropos. ®@. Buer. I1. ®epma. P. [lexkapt. H. Tapranesa. [. Kapnano. H. AGens. b.
[Tackauns. JI. [In3anckuii. K. I'aycc.

8. Iloemopenue (umozosoe)
Ocnosnas yenw. I10BTOpHUTD, 3aKpenuTh U 0000UTH OCHOBHBIC 3YH, mony4ueHHBIC
B 9 KkJacce.



Paznen 3. YueOHO-TeMaTHYeCKOe IVIAHNPOBaHME

Auredpa
Bcero 102 yaca B roj:3 yaca B HEJEIIO.

YueOnuk: Anredpa: 9 knace/ A.I'. Mepznsk, B.b. [lononckuit, M.C. Skup - M: Benrana-
I'pad, 2014.

B ToM umnciie
HAa:
%)
2
No = Z 3z
B HaumeHoBaHue pa3ieioB U TeM Bcero = 2 g
4acoB ;- § ‘g
2.
=
1 | HepaBenctBa 20 19 1
2 KBagpatuunas ¢pyHKIus 37 35 2
3 | DneMeHTHI MPUKIaHON MaTeMAaTHKH 15 14 1
4 YucnoBbIe MOCIEeA0BAaTEIbHOCTH 17 16 1
5 | [loBTOpenue 13 9 1
7 | Toro 102 96 6




Pa3znen 4 TemaTuyeckoe NJIaHUPOBAHUE

Ne Ne
OKa Jata | Jlara Tema ypoka OcHoBHBIE BU/IBI I€ATEJIbHOCTH YYeHUKA
) YPOKA |\ ray ¢akr yp ARLA y
0/ 1o Teme
I'nasa 1. Hepasencmea (20 uacos)
IloBTopenne. §1. YucnoBble HepaBeHcTBA. (3 yaca) Pacnosnasams 1 IpUBOIUTH PUMEPDI
1 1 .09 [ToBTOpEHMe OCHOBHBIX MMOHATUNA | YMCJIOBBIX HEPABEHCTB, HEPABEHCTB C
Kypca 8 Kjmacca MIEPEMCHHBIMH, TUHCHHBIX HEPABEHCTB C
2 2 .09 YucnoBbIE HEPABEHCTBA OJTHOW MEPEMEHHOM, TBOMHBIX HEPABEHCTB.
3 3 .09 UucnoBble HEpaBEHCTBA Dopmynuposams.
50 — T onpeoeiieHusl: CPaBHEHUS JIBYX
§2. OcHOBHBIE CBOHCTBA YHCI0BBIX HepaBeHCTB (1 yac) 9HCEN, PEIICHUs HEPABCHCTBA C OJTHOH
4 4 .09 OcCHOBHBIE CBOMCTBA YMCIOBBIX MepEeMEHHOMN, PaBHOCUJIbHBIX HEPABEHCTB,

HEPABEHCTB

§3. CinoxeHnune 1 yMHOKEeHHE YMCJIOBbIX HepaBeHCTB. OuieHUBaHue
3HAYCHUS] BHIPAKECHUS (3 yaca)

5 5 .09 Crno>keHHe YMCIIOBBIX HEPABEHCTB

6 .09 YMHOKEHNE YUCIIOBBIX HEPABEHCTB

7 7 .09 OrneHrBaHME 3HAYEHUST BHIPAKCHHUS
§4. HepaBencrBa ¢ onHoii nepemenHoi (1 gac)

8 8 .09 HepaseHcTBa ¢ 0aHON nIEpeMEHHOU

S. PenieHue TMHEHBIX HEPABEHCTB ¢ OIHOM NepeMeHHOM. YncioBbIe

NpoMeKYTKH (5 yacoB)

9 9 .09 YucaoBbie TPOMEKYTKH

10 10 .09 Pemenne muHEHHBIX HEPABEHCTB C
OJIHOW IIEPEMEHHON

11 11 .09 Pemrenre nTMHENHBIX HEPABEHCTB C
OJIHOW IIEPEMEHHON

12 12 .09 Pemenue 3aganuii cBoASIIUXCS K
PEIICHHIO JIMHCHHBIX HEPABCHCTB

13 13 .09 Pemenwie 3a1annii CBOIAIIUXCS K

PCUHICHHIO JIMHEHHBIX HCPAaBCHCTB

36. CrcTeMbl JIMHEHBIX HEPABEHCTB C OJIHOM NMepeMeHHOoM (5 YacoB)

14 14 Ilepeceuenune YnUCIOBBIX IPOMEKYTKOB

15 15 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM EPEMEHHOU

16 16 Cuctembl TMHEHHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHON

17 17 CuctemMbl TUHEHHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHON

18 18 3agaHuii, CBOASAIIUECS K PEIICHUIO
CHCTEMBI JINHEHHBIX HEPABEHCTB

19 19 O0630pHBIi YPOK o TeMe
«HepaBeHcTBay

20 20 Koutpoasnass paGora Nel mo Teme

«HepaBeHcTBaY

pEIIeHUs] CHCTEMBI HEPABEHCTB C OTHOM
nepeMeHHOI, 00acTu onpeeneHHs
BBIPa)KEHUS;

CB01IcBa YMCTIOBBIX HEPABEHCTB, CIIOKEHHUS
U YMHOXEHHUS YUCIIOBBIX HEPABEHCTB
Joxazvliéams: CBOMCTBA YUCITIOBBIX
HEPaBEHCTB, TEOPEMBI O CJIOKEHUU U
YMHO>KEHUH YUCIIOBBIX HEPABEHCTB.
Pewams nuneiinbie

HEpaBEHCTBA. 3alUCHIBATh PEIICHUS
HEPaBEHCTB U UX CHCTEM B BHJIE YUCIIOBBIX
POMEXYTKOB, 00bEAMHEHUS, IEPECCUCHUS
YHCJIOBBIX IPOMEXKYTKOB. Pemats cucremy
HEPaBEHCTB C OJHOU IIEPEMEHHOM.
OneHuBaTh 3HaU€HUE BBIPAXKEHUS.
N3006pakaTh Ha KOOPIAWHATHOM MPSIMOI
3aJJaHHbIE HEPABEHCTBAMU YHUCJIOBbIE
IPOMEKYTKU




I'nasa 2. Keaopamuunan ¢pynkyusn (37 uacos)

§7. lloBTOpeHMe U pacumimpeHue cBeeHnii o pyHkuum (2 yaca)

21 1 [ToBTOpEHME M pacuIUpeHUE CBEICHUN O
(yHKIHH

22 2 [ToBTOpEHME M pacUIUpPEeHUE CBEICHUH O
byHKIIIU

§8. CpoiicTBa pynkuuu (3 yaca)

23 Hynu pynkimm

24 4 [TpomexyTKH 3HAKOIIOCTOSTHCTBA
byHKIIUU

25 5 [TpomexxyTku Bo3pacTaHus U yObIBaHUS
byHKIIU

§9. MocTpoenue rpadpuka pynknun y=kf(X) (2 uaca)
26 6 [MocTtpoenue rpaduka Gpynkimny=Kf(x)
27 7 IToctpoenue rpaduka Gpyukuuuny=Kkf(x)

§10. ITocTtpoenne rpadpuxos pynxmuu y=f(X)+b n y=f(x+a) (3 uaca)

Onucvligams IoHSATHE PYHKINU KaK TpaBUIIa,
YCTaHABIIMBAIOIIETO CBSA3b MEKIY
3JIEMEHTAaMU JIByX MHOXECTB.
Dopmynuposamo:

onpedenenus: Hyls QyHKIUH; IPOMEKYTKOB
3HAKOIOCTOSHCTBA (DYHKIMU; QYHKIUH,
BO3pacTaroleii (yObIBaro1eii) Ha MHOXKECTBE;
KBaJIpaTHUHON (PyHKIIMU; KBaAPATHOTO
HEPaBEHCTBA,

ce0licmea KBaIpaTUIHON (PYHKITUH;

npaguia OCTPOCHUS TPAPUKOB PYHKIIHIA C
MOMOIIBIO TIPpeoOpa3oBaHui

Buza f(x) — f(X)+a;

f(x) — f(x + a); f(X) — kf(x).

Cmpoumbs rpaduku QyHKIIUN C TTOMOIIBIO
npeoOpaszoBanuii Buna f(x) — f(x) + a;

f(x) — f(x + a@); f(x) — kf(x).

Cmpoumps TpaduK KBaIpaTHUYHOW (YHKIIUU.
[To rpaduxy KkBagpaTUUHON QPYHKIMU

28 8 ITocTpoenne rpaduka byaxuuuy=f(x)+b . 9
P paguia ¢y y=ft) OTUCHIBATH €€ CBOMCTBA.
29 9 [octpoenue rpadura pynkuuny=f(x+a) | Onucwvieams cxemarnunoe pacronoxenne
30 10 Tloctpoene rpabuKos napaboJIbl OTHOCUTEIBLHO OCH abCIHce B
(I +a )? 3aBUCHUMOCTH OT 3HaKa CTapIiero
dynkummy=f(x+a)+b u y=kf'- +b | kosddunmenta u mckpumuHanTa
§11. KBagparuunasi QyHKuusi, ee rpaduk u cBoiicrea (64acoB) COOTBETCTBYIOILIETO KBaAPATHOTO TPEXUIICHA.
31 11 KBanpatnunas pyHkuums
32 12 Anroputm MTOCTPOSHUS rpaduka
KBQJIPATUYIHOHN QYHKIHH
33 13 [Toctpoenne rpaduka KBaAPATUIHOMN
byHKIMH
34 14 [Toctpoenne rpaduka KBaapaTUIHOM
GyHKIMH
35 15 CpoiicTBa KBapaTUYHOU (QYHKIUU
36 16 CBoiicTBa KBagpaTUYHOU (HYHKIUU
37 17 O0630pHbIi YPOK 1o TEME
«KBanpatnunas QyHkims, ee rpadux u
CBOMCTBa»
38 18 Kontpoabnass padora Ne2 mo Teme
«KBagparnynas ¢pyHkums, ee rpapuk
U CBOMCTBA)»
§12. Pemenue KBaJpaTHbIX HepaBeHCTB (6 YacoB) Pewamw xBanpaTHbie HEPABEHCTBA,
UCIIOJNIB3YS CXEMY PACIONIOKEHUS MapadoIbl
39 19 ANTropuUTM pElIEHUs KBapaTHBIX Y yPp P
OTHOCHUTEJILHO OCH abcLucc.
HEPABEHCTB
40 20 Petrenne kBagpaTHBIX HEPABEHCTB Onucvigames TpadHuecKHit METON pelIeH s
41 21 Pemenue kBagpaTHHIX HEPABEHCTB CHUCTEMBI JIByX YPaBHEHUH C ABYMsI
MEPEMEHHBIMH, METO/I ITOJICTAHOBKU U METO
42 22 Pemenue kBaapaTHBIX HEPABEHCTB p ’ A TOA g




43 23 3anaHusi, CBOASAIIMECS K PEIICHUI0
KBaJIPATHBIX HEPABEHCTB

44 24 3anaHus, CBOIAIIUECS K PELIEHUIO
KBaJIpATHBIX HEPABEHCTB

§13. Cucrembl ypaBHeHHUii ¢ IByMs nepeMeHHbIMU (6 4acoB)

45 25 ['paduueckuii MeToa penieHUs: CUCTEM
ypaBHEHUH C IBYMs IEPEMEHHBIMU

46 26 Pemenue cucrem ypaBHEHHI METOIOM
I0JICTAHOBKHU

47 27 Pemrenue cucrem ypaBHEHUN METOI0M
I0JICTAHOBKH

48 28 Pemenue cucreM ypaBHEHUI METOIOM
CJIOKEHHUSI

49 29 Metox 3aMeHbI IEPEMEHHBIX TPU
pEIICHUU CUCTEM YpPaBHEHHI

50 30 OmnpeneneHne KOJIMYECTBA PEIICHUI

CUCTEMBbI YPaBHEHUM

y14. MaTtemaTnueckoe moaeaupoBanue. Pemmenue 3a1a4 ¢ noMoumb1o

CHUCTEM ypaBHe}mﬁ BTOpOﬁ CTCIICHHU

(5 yacoB)

51 31 MartemaTrudeckass MOJIEIb 3a1a9u

52 32 DTarbl pemeHus MPUKIIaTHON 3a1auu

53 33 Pemenue npukiaaHbIX 3a1a49 ¢
MTOMOIIIBIO CUCTEMBI YPAaBHEHHUM C IBYMS
TIEPEMEHHBIMU

54 34 Pemienue 3amay ¢ IOMOIIBIO CUCTEM
YpPaBHEHUI BTOPOM CTEIIEHU

55 35 Pemenne 3a1a4 ¢ MOMOIIBIO CUCTEM
YpaBHEHUI BTOPOU CTENIEHU

56 36 OO630pHbIif ypok 1o Teme «Pemenue
KBaJPATHBIX HEPABCHCTBY

57 37 KontpoabHasi padora Ne3 no teme

«PemeHue KBaJPaTHbBIX HEPABEHCTB.
CucreMbl ypaBHeHMH ¢ AByMs
nepeMeHHbIMU»

CJIOKCHUSA OJIA pCIICHUSA CUCTCMBI IBYX
ypaBHeHI/Iﬁ C AByMA NIEPEMEHHBIMHA, OAHO U3
KOTOPLIX HC ABJIACTCA JIMHEWHBIM.

Pewams Te€KCTOBBIE 3a1a41, B KOTOPBIX
CHCTEMA JIByX YPaBHEHUH C ABYyMS
MIEPEMEHHBIMU SBIISAETCA MaTEMAaTHYECKOU
MOJIEJIBIO PEATBHOTO IIpoLecca,

Y UHTEPIPETUPOBATD PE3YJILTAT PELICHUS
CHUCTEMBI

IIpusooums npumeps: MaTEMaTHUECKUX
MOJIEJIEN peabHbIX CUTYaIUi; TPUKIaTHBIX
3a1a4

Onucwviéams 3Talbl pelIeHNs TPUKIIATHOM
3a/1a4u.




I'nasa 3. Inemenmol NPUKIAOHOU MAMEMAMUKU

(15 uacoes)

§15. IlpouenTHble pacueTsl (2 yaca)

58 1

[IpouieHTHBIE pacyeTsl

59 2

[IpouieHTHBIE pacueTsl

§16. AGco1r0THAsA U OTHOCHTE IbHAsA norpemHocT (1 4ac)

60 3

AOCOIOTHAA 1 OTHOCUTEIbHAS
MTOTPEITHOCTH

§17. OcHoBHbBIE NpaBHJIa KOMOMHATOPUKH (3 Yaca)

61 4 KomOuHaTOpHOE MPaBUIIO CyMMBI
62 5 KomOunaTopHOe npaBmiio Mpou3BeCHUS
63 6 KomOunaTopHOE MpaBUiio MpOU3BEACHUS

§18. YUacToTa 1 BepOSITHOCTH CJIy4aiiHOro coObITHS (2 4aca)

64 7 YacToTa 1 BEpOATHOCTH CIIy4aitHOTO
COOBITHS
65 8 YacToTa 1 BEpOSTHOCTh CIIy4aitHOTO

CcOOBITUSA

§19. Kinaccuueckoe onp

e/lejieHHe BEPOSITHOCTH (2 yaca)

66 9

Kiaccuueckoe omnpenenenue

BEPOSITHOCTH

67 10 Kraccudeckoe onpenenenue
BEPOSITHOCTH

§20. HauasbHble cBeleHHus1 0 cTaTucTuke (3 yaca)

68 11 CO6op manabIx. CriocoObI MpeCTaBICHUS
JAHHBIX M WX aHAIIN3

69 12 CratucTuueckue XapaKTepUCTUKH JIIst
aHaJIM3a JTAHHBIX

70 13 Pemienue craTucTUYECKUX 3ama4

71 14 OO0630pHBII YPOK TIO TeMe «DIIEMEHTHI
MPUKJIATHON MATEMATHKH

72 15 KontpoabHnas padora Ne4 mo teme

«JJ1IeMeHThI HpHKHaIlHOﬁ
MaTEeMaTHKHW))

IIpusooums npumepul:

NpUOIMKEHHBIX BEJINYNH; UCIIOIb30BAHUS
KOMOHMHATOPHBIX MPABHJI CyMMBI ¥ IPOU3BEACHHUS;
CIIyYJaiHBIX COOBITUH, BKITFOYAsT TOCTOBEPHBIE U
HEBO3MOYKHBIE COOBITHSI; OIIBITOB C PAaBHOBEPOSITHBIMHU
MCXOJIaMU; TIPEJICTABJICHNSI CTATUCT. IAHHBIX B BUJIE
TabnuI, quarpaMm, rpauKoB; HCIIOIB30BAHUS
BEPOSITHOCTHBIX CBOMCTB OKPYKAIOLIUX SBJICHUM.
Dopmynuposams:

onpeoenenusi: adCOTIOTHON TIOTPELTHOCTH,
OTHOCHUTENBHOHN MOTPEIIHOCTH, JOCTOBEPHOTO
COOBITHSI, HEBO3MOXHOT'O COOBITHS; KJIACCHUECKOE
oTpesieNieHUe BEepOATHOCTH;

npasuia; KOMOMHATOPHOE TPABUIIO CyMMBI,
KOMOHMHATOPHOE MPaBUJIO TPOM3BEICHUSI.
[ToscHATE 1 3anHCHIBaTh (POPMYITY CIIOKHBIX
npoueHToB. [IpoBOANTE POLICHTHEBIE PAcUETHI ¢
UCTIONIb30BAHMEM CII0XKHBIX IIPOLICHTOB.

Haxooums To9HOCTH IPUONMKEHHS 110 TabIHLe
mpUOINK. 3HAYCHUH BeTHUMHBI. Mcronp30BaTh
pas3nu4aHble (GOpPMBI 3aITich TTPHOIIIK. 3HAYCHHS
BenunHbL. OICHUBATh MPHOIIMK. 3HAUCHHE
BEJINYNHBIL.

I1Ipo6ooums ONBITHI CO CITyYalHBIMH HCXOJaMHU.
[MoscHATE 1 3anKchIBaTh (HOPMYITy HAXOXKICHUSA
YacTOTHI CIy4aitHOTO cOObITHS. ONMCHIBATH
CTAaTHCTHY. OLICHKY BEPOSTHOCTH CIIy4aiiHOTO
co0ObITns. HaxomuTe BEpOsSTHOCTH CIIy4aitHOTO
COOBITHUS B OIBITaX C PABHOBEPOSITHBIMHU UCXOAAMH.
Onucwieams 3TaIBI CTATHCTHY. UCCIIEIOBAHNU.
OdopmitaTh HH)-IMIO B BHJIC TAOIHII U TUATPAMM.
N3Bnekath nHQ-1IMI0 U3 TAOJIUIL U IUATPaMM.
Haxomute 1 NpUBOANUTE MPUMEPHI HCIONB3-5
CTaTHCTHYECKUX XaPAKTEPUCTUK COBOKYITHOCTH
JaHHBIX: CpeHEE 3HAUCHNE, MOJIa, pa3Max, MeJHaHa
BBIOOPKH

I'nasa 4. Yucnoevie nocneoosamenvnocmu (17 uacos)

§21. Yucaossblie nocaenosareabHoctu (1 gac)

73 1

YucaoBbIe MOCISIOBATEIBLHOCTH

§22. Apudmernueckas nporpeccusi (4 yaca)

74 2 Apudmernueckas nporpeccus
75 3 Apudmernueckas nmporpeccus
76 4 Apudmerrueckast mporpeccust
77 5 Apudmeruueckas nporpeccus

§23. CymMa N nepBbIX 4JieH

oB apudmMeTnyeckoii mporpeccuu (3
yaca)

Tlpusooumovnpumepol: TOCIESTOBATETHHOCTEH;
YHCJIOBBIX MOCJIE0BATEIbHOCTEH, B
YaCTHOCTH apu(PMETHIECKON U
reOMETPUYECKON MPOTPECCU;
MCIIOJIb30BaHUS MOCJIEI0BATEILHOCTEN B
pEaIbHOM KU3HH; 3a/1a4, B KOTOPBIX
paccMaTpuBalOTCA CyMMbI ¢ 0€CKOHEYHBIM
YHCJIOM CJIaraeMbIX.

Onucvléamy: TIOHATHE MTOCJIEI0BATEIHOCTH,
YJIeHa MOCIe0BAaTEIbHOCTH, CTIOCOOBI
3aJJaHMsl TIOCJIEIOBATEIBbHOCTH.

Buluucnsams 4iaeHbl IOCIEI0BATENbHOCTH,




78 6 CyMMa N nepBbIX YWICHOB
apru(METHIECKON TPOTPECCHn
79 7 CymMa N nepBbIX YWIEHOB
aprudMeTHUIECKOU MTPOTPECCUU
80 8 CymMa N mepBhIX 4WICHOB
apru(METHIECKON TPOTPECCUr
§24. 'eomeTpnueckas nporpeccusi (3 yaca)
81 9 I'eomeTpuueckas mporpeccus
82 10 I'eomeTpuueckas nporpeccus
83 11 I'eomeTpuueckas mporpeccust

§25. CymMa N nepBbIX 4JI€HOB reOMeTPUYeCKOH IPOrpeccuu

(2 yaca)

84 12 CyMMa N nepBbIX YWICHOB
TeOMETPUIECKOI MPOrpeccun

85 13 CymMa N mepBhIX YWICHOB
TC€OMETPUYCCKOM MPOrPecCuu

§26. Cymma GeckoHe4YHO# reoMeTpruecKoi nmporpeccun (2 yaca)

86 14 CyMMa 0€CKOHEUHOH TeOMETPHUIECKOM
IPOTPECCHU

87 15 Cymma 6eCKOHEYHON T€OMETPUYECKOM
IPOTPECCHU

88 16 OO630pHBIT ypok 1o Teme «YucCiIoBbIe
TIOCJICIOBATEILHOCTH

89 17 Kontposabnass paGora NeS mo Tteme

«YUncaoBble MOCJAE0BATETLHOCTH »

3a/laHHOM (popMyIIO¥ N-TO YiieHa WiH
PEKYPPEHTHO.

Dopmynuposamo:

onpeodeneHus: apuhMEeTUIECKON TPOTPECCHH,
reOMETPUUECKON POTPECCHH;

CB01CMBa YIICHOB TEOMETPHUUECKON U
apupMEeTHUECKON MPOTPECCHIA.

3aoaséams apuHMETHICCKYIO U
TEOMETPUYECKYIO IMPOTPECCUU PEKYPPEHTHO.
3anucevieamo u nosicHsames HGOPMyYITBI 0OIIETO
yrieHa apu(PMETUYECKON U TEOMETPHUECKOI
IIPOTPECCUN.

3anucvieamov 1 0okazvieams: HOPMYIIbI
CYMMBI N MIEPBBIX WICHOB apU(PMETHICCKON 1
reOMETPUYECKON IPOTrpeccHii; PopMyIIbL,
BBIPAXKAIOIINE CBOHCTBA YWICHOB
apuQMETHIECKON 1 TEOMETPHUUECKON
MPOTpECCUi.

Bviyuciams cymmy 0€CKOHEUHOM
rCOMETPUIECKOM MPOrPECCHH, Y KOTOPOii | q |
< 1. [IpencraBisTh OECKOHEYHBIC
nepuoANYecKre Ipoou B BUIE
OOBIKHOBEHHBIX




Hoemopenue U cucmemamusauus yueﬁuozo mamepuaia

(13 uacoes)

90 1 JlelicTBUS ¢ pallMOHATIBLHBIME JPOOSIMHU

91 2 CoiicTBa CTENeHH C LEeIbIM
MOKa3aTeIeM

92 3 CgoiicTBa apupMeTUIECKOTO
KBaJIPATHOT'O KOPHSI

93 4 KBagparusle  ypaBHenus.  Teopema
Buera

94 5) CucreMpl JMHEHHBIX HEPAaBEHCTB C
OJTHOM EPEMEHHOM

95 6 KBanparnunas ¢ynkmus, ee rpaduk u
CBOMCTBa

96 7 Penrenne kBasipaTHBIX HEPABEHCTB

97 8 Cucrembl  ypaBHEHUH  C  JBYMs
TIEPEMECHHBIMHU

98 9 DJIEMEHTbI TPUKIATHON MATEMATUKU

99 10 YucnoBbie
IocieIoBaTeNbHOCTU. ApudMerndeckas
porpeccusl. I'eomeTpuueckas
IPOTPECCHSL.

100 11 KoHTponbHasa pabota Ne6 «MNTorosas» B
dopmate O3

101 12 AHanu3  pe3yNbTaTOB  KOHTPOJIbHOM
paboTbl, paboTa Hag owmnbkamm

102 13 NToroBbIli ypoK
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