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Pasnen 1. [lossicHuTENbHAA 3aMMUCKA.

1. PaGouas nporpamma mno anredpe /i 9 kilacca cocTaBlieHa Ha OCHOBE
ABTOPCKOM MpOrpamMMbl MpeaMeTHON JuHUU cucteMbl YMK «AnroputM ycmnexa» Mo
anredpe 7-9 knaccoB A.I'. Mep3msk, B.b. Tlononckuii, M.C. SIkup, B COOTBETCTBUH C
TpeOOBaHUSAMHU K pe3yjIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeNbHON MPOrpaMMBbl  IIKOJIbI
W HampaBlieHa Ha JOCTMXKEHHE YYallUMHUCA JHMYHOCTHBIX, METANpPEIMETHbIX U
MIPEMETHBIX PE3YJIbTATOB IO anredpe.

2. Ucnonb3yemsiiik. YMK Bkitouaer: ydeOHUK A 00111€00pa3oBaTeIbHbIX
knaccoB Anre6pa. 9 knacc. A.I'. Mepansik, B.b. Tlononckuit, M.C. Skup . — M.: Benrana-
I'pad, 2017, nunaktuueckue wmatepuansl, A.I'. Mepsmak, B.b. Ilomonckuii,
E.M.PabunoBuu, M.C. Sxup .

3. VY4eOHbIN IJIaH MIKOJIBI MpeaycMaTpuBaeT B 9 kilacce M3yyeHue anreOpbl B
o0owbeme 102 yaca B roj, 3 yaca B HEJIEIIO.

4. [Inanupyembie pe3yabTaTbl OCBOEHMsI yueOHOro mpeamera «Anredpa» B 9
KJIacce.

N3ydenne anreOpel B 9-OoM Kilacce OCHOBHOW  IIKOJBI JIa€T BO3MOXKHOCTH
00yyYaromuUMCs IOCTUYD CIAEAYIOUINX PE3YyJIbTaTOB PA3BUTHS:

B IUYHOCMHOM HAIIPABJICHUU!

1) BocmUTaHHE POCCUHUCKON IpakJaHCKOW MICHTHYHOCTHU: MATPUOTH3MA, YBaAKCHHS
k OTeuecTBY, OCO3HAaHMS BKJIaJla OTEUECTBEHHBIX YUYEHBIX B Pa3BUTHE MHUPOBOMU
HayKU;

2) OTBETCTBEHHOC OTHOIIEHHWE K YyYCHHIO, TOTOBHOCTh U  CIIOCOOHOCTH
oOy4Jaromuxcs K caMOpa3BUTHIO M CaMOOOpa30BAHMIO HA OCHOBE MOTHMBALUU K
00yUYEHHIO U TTO3HAHUIO;

3) Ooco3HaHHBIA BHIOOpP M MOCTPOCHHUE NajbHEWIICH WHIWBUAYAIbHOW TPACKTOPUH
oOpa3oBaHus Ha 0a3e OPUEHTHUPOBKH B MuUpe npodeccuit U mpopeccuoHaIbHbIX
MPEANOYTEHUN ¢ YUETOM YCTOWUYMBBIX IO3HABATEJIbHBIX MHTEPECOB, & TAKXKE Ha
OCHOBE (OPMHUPOBAHMS YBAXKUTEJIBHOTO OTHOLIECHUSI K TPYHy, Pa3BUTHE OMBITA
y4acTusl B COLIMAIbHO 3HAYUMOM TPYJIE;

4) yMeHHE KOHTPOJIMPOBATH MpOIECC W pPEe3yibTaT y4eOHOW M MaTeMaTHYecKOn
NeATENIbHOCTH;

5) KpPUTHUYHOCTH MBINUICHUS, HMHUIUATHBA, HAXOAYMBOCTb, AKTHBHOCTb IIPH
pelIeHnH  MaTeMaTUYEeCKHX 3ajad.

B Memanpe()MemHOM HalpaBJICHUUN

1) yMeHue CcaMOCTOSITeIbHO ONpEICNsATh LEId CBOEro OOY4YCeHHs, CTaBUTh H
dbopmyIHpoBaTh i ceOs1 HOBBIC 3a/1a4u
B yuéoe:
* pa3BUBAThb MOTUBBI U HHTEPECHI CBOEH MTO3HABATEIbHOU JIEATEILHOCTH;
* yYMEHHME COOTHOCUTH CBOM JIEUCTBHUA C IUIAHUPYEMBIMHM PE3YJIbTAaTaMH,
OCYILECTBJIATh KOHTPOJb CBOEH JIEATEIbHOCTH
B IIpoLECcCE NOCTUKEHMS pe3ybTaTa:
*  ONpeAeNsATh COCcOObl ACHCTBUM B paMKax MpeJI0OKEHHBIX YCIOBUN U
TpeboBaHMUIA;



2)

3)

4)

5)

6)

9)

*  KOPPEKTHpPOBaTh CBOMU JEWUCTBHUS B COOTBETCTBUU C H3MEHSIOLIEHCS
CUTYyalluen;

yMEHHUE OIpeAeNaTh MOHATHUS, CO3AaBaTh 0000IIEHNs, YCTAHABINBATh AHAJIOTHH,
KJIacCCU(UIIMPOBATH, CAMOCTOSITEJIbHO BBIOMPATh OCHOBAHUS WU KPUTEPUHU IS
KJIacCH(pHUKAIINH;
yMEHHUE YCTaHaBIMBAaTh MPUYUHHO-CIECIACTBEHHbIC CBS3U, CTPOUTH JIOTHUECKOE
paccy’kJeHue, YMO3aKIIoueHne (MHAYKTUBHOE, JACAYKTUBHOE M IO aHAJOTUHU) H
JieJaTh BBIBO/IBI;
pa3BUTHE KOMIETEHTHOCTH B OOJacTH MCHOJB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHl;
MepBOHAYAIBLHBIC MPEACTABICHUS 00 HAESIX M O METOJAaX MaTeMaTHKH Kak 00
YHUBEPCAIbHOM S3bIKE HayKH M TEXHUKH, O CPEJICTBE MOJCIUPOBAHUS SIBICHUH U
MPOILIECCOB;
yMEHHUE BUJETh MAaTEMAaTUYECKYIO 3a/layy B KOHTEKCTE MPOOJEMHOM CUTyalluu B
APYTUX JAUCIMIUIMHAX, B OKPYKAIOMIEH KU3HU; YMEHHE HaXOIUTh B Pa3TMYHBIX
MCTOYHHKAX WH(}OpMaIMio, HEOOXOOUMYIO IJs pemeHUs MaTeMaTHYeCKHX
npoOsieM, M TpPEeJCTaBlIATh €€ B MOHATHON (opMe, MpUHUMATH pEIICHHE B
YCIOBUSAX HENOJHOM WIM  M30BITOYHOW, TOYHOM WM  BEPOSTHOCTHOM
uH(pOpMaIHH;
yMEHHE TOHUMAaTh W HCIOJIb30BaTh MaTEMAaTHYECKHE CPEACTBA HATJISATHOCTH
(rpaduku, TaOMUIBI, CXeMbl W Jp.) I WUTIOCTPAllMU, WHTEPIpETaInu,

apryMeHTAIUH;

10) yMeHue BBIIBHUraTh TUIIOTE3bI IPHU PEIICHUHU 3aJa4M, TIOHUMATh HEOOX0IUMOCTh

WX TIPOBEPKHU;

11) noHMMaHWE CYIIHOCTH AJTOPUTMUYCCKUX MPEANMUCAHUA U YMECHUE JCHCTBOBATH

B COOTBCTCTBUU C IIPCHIIOKCHHBIM aJITOPUTMOM.

B npeomMemHoM HaTPABICHUU:
BbIyCKHUK Hay4yuTcsi B 7-9 kiyaccax (i MCIOIL30BaHUS B TTOBCEIHEBHOM KU3HU M

oOecrieyeHus1 BO3MOKHOCTH YCIICITHOTO MPOI0JDKEHUs 00pa3oBaHus Ha 6a30BOM YPOBHE)

Inemenmul meopuu MHoOJICeCme u MamemamuuecKou 102UKu

OnepupoBaTh Ha 0a30BOM YpOBHE TOHSTHUSMH: MHOXECTBO, JJIEMEHT MHOXECTBA,

IIOJAMHOKECTBO, IIPUHAIIEKHOCTD;

3a/1aBaTh MHOYKECTBA IIEPEUNCICHUEM UX DJIEMEHTOB;

HaXOJUTh IepecedeHre, 00beJMHEHNE, TIOAMHOKECTBO B POCTEHIINX CUTYAlIUsX;
MIPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI IS MOATBEPKIACHUS CBOUX BBICKA3bIBAHUMN.

B noeceonesnoii scuznu u npu uzyueHuu oOpyeux npeomemos:
UCIIOJIb30BaTh T'padUyecKoe NPEACTABICHUE MHOXKECTB [l ONHUCAHUS PealbHBIX

MIPOLIECCOB U SIBJIEHUH, IPU PELIECHUU 334a4 APYTHX YU€OHBIX IIPEIMETOB.
Yucna

parroHaNIbHOE YUCIIO, apU(PMETUIECKHI KBaIpaTHbII KOPEHb;

OLICHMBATh 3HAYEHME KBAJPATHOTO KOPHS U3 MOJIOKUTEIBHOIO LEJIOT0 YUCIIA;

pacro3HaBaTh pallOHAIbHBIE U UPPALMOHATIBHBIC YHCIIA;

CpPaBHMBATh YHCJIA.

B noeceoneegnoii sorcuznu u npu uzyuenuu opyeux npeomemos:.

OLICHMBATH PE3YJIbTATHI BEIYMCIICHUH IIPU PELIECHUN ITPAKTUYECKUX 3a/1a4;
BBIITOJIHATH CPABHEHHE YHCEIl B PEAIbHBIX CUTYaLUsAX;

COCTABJIAATh YMCIIOBBIC BBIPAKCHUS IIPU PCLICHUM NPAKTUYECKUX 3a7ad U 3a1ad
JIPYTUX y4eOHBIX PEIMETOB.

Hu3



Toscoecmeennvie npeoopazosanus
UCIIOJIb30BaTh (POPMYJIBI COKpAIIEHHOTO YMHOXEHHUS (KBaJIpaT CyMMBbI, KBajapaT
Pa3HOCTH, PA3HOCTh KBAJIPaTOB) I YIPOLICHUS BRIYMCICHUIN 3HAUEHUN BBIPAKEHUH;
BBITIOJIHATH ~ HECJIO)KHBIE  TPEoOpa3oBaHUsl  APOOHO-TUHEHHBIX  BBIPOKEHUU U
BBIPAKEHUH C KBAJIpaTHBIMU KOPHIMHU.

B nosceonegnoti scuznu u npu uzyueHuu opy2ux npeomemos:

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

Ypaeuenua u nepasencmea
OmnepupoBaTte Ha 0a30BOM YypOBHE IOHATHUSMHU: PaBEHCTBO, YHCIOBOE PABEHCTBO,
ypaBHEHHE, KOPEHb YPaBHEHUS, PEILICHUE YPABHEHNUS,
IIPOBEPSATH CIIPABEIIIMBOCTD YUCIIOBBIX PABEHCTB;
peniath KBaJpaTHbIE ypaBHEHUs 1O (popmyJsie KOpHEW KBaApaTHOTO YpaBHEHUS;

B noeceoneegnoii sorcuznu u npu uzyuenuu opyeux npeomemos:

COCTaBJIATH U PCIIATh JIMHEHHBIC YPaBHCHUA IIpU PCIICHUHU 3a/1a4, BO3HHKAIOIIUX B

JIPYruX y4eOHBIX IpeIMEeTax.

Dyukyuu
Haxoauth 3HaueHne GyHKIUH 110 3a[aHHOMY 3HAUYEHHUIO apryMEHTa;
HaXOJUTh 3HAUYEHHWE apryMEHTa MO 33JaHHOMY 3HAYEHHIO (DYHKIMH B HECIOKHBIX
CUTYALMSIX;
ONpeseNsaTh IOJIOKEHWE TOYKM [0 €€ KOOpAMHATaM, KOOPJMHATHI TOYKM IO €e
M0JIOKEHHIO Ha KOOPJAMHATHOM IJIOCKOCTH;
1o rpaguky HaxoJIuTh 00JACThb ONpPEIENICHUSl, MHOXKECTBO 3HAUEHUH, HyIM (YHKIMH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHMs U yObIBaHUS, HAauOOJbIIEe
Y HauMeHbllee 3HaYeHUs QyHKIUY;
CTPOUTH IpaUK JIMHEHHON PYHKIUY;
IPOBEPSTh, SBJISETCSA JIM JaHHBIA rpaduk rpadukoM 3aiaHHOW (YHKIMM (JIMHEHHOMH,
KBaIpaTUYHOM, OOpaTHON MPONOPLUHUOHAIBEHOCTH);
OTIpEeAENATh MPHUOIMKEHHBIE 3HAYCHUS KOOPAWHAT TOYKH MepecedeHus TpaduKoB
byHKIMH;

B nosceonesnoii sxcusnu u npu usyuenuu opy2ux npeomemos:

UCMOJb30BaTh IpadUKU peabHBIX MPOLIECCOB M 3aBUCUMOCTEH Ul ONpeAeieHUs] UX
CBOMCTB (HauOOJbIIME M HAUMEHbIIWE 3HAYEHUS, NPOMEKYTKHM BO3pacTaHUs U
yObIBaHMs1, 007aCTH OJOKUTEIBHBIX U OTPULIATEIbHBIX 3HAYCHUH U T.I1.);
UCII0JIb30BaTh CBOMCTBA JIMHEMHONW (QYHKUMU M €€ TrpauK NpH pEelIeHHH 3aj1ad H3
IPYTUX Y4eOHBIX MPEIMETOB.

Texcmoevie 3a0auu
Pemarpe HecnoXHbBIE CHOKETHBIE 33Jaud pa3HbIX TUIIOB Ha Bce apu(pMETHUYECKUe
JICHCTBUS,
CTPOMUTH MOJIENb YCIIOBUS 3a7auul (B BUJE TaOJIMIbl, CXEMbI, PUCYHKA WK YPAaBHEHUS), B
KOTOPOW JTaHBl 3HAUEHUS ABYX M3 TPEX B3aWMOCBS3aHHBIX BEJIHUYWH, C IEJIbI0 TIOWCKA
peleHus 3a1a4u;
OCYIIECTBIIATH CIIOCO0 MOMCKA PEIICHHsI 3a]]a9i, B KOTOPOM PacCyKIEHUE CTPOUTCS OT
YCIIOBUS K TPEOOBAaHUIO MIIM OT TPEOOBAHUS K YCIIOBHUIO;



COCTABJIATDH IIJIaH PCIOCHUA 3a1a9H,

BBIJICJIATDE 3TAIIbl PCIICHUA 3a/1a1un,

HHTCPHPECTUPOBATH BBIYHUCIUTCIIbHBIC PE3YJIbTATHI B 3a4a4€, UCCICAOBATH IMOJIYUCHHOC
PCUICHUC 3a1a4H;

pemaTb HECIIOKHBIC JIOTHYCCKUC 3a/la4 MCTOA0OM paccy;xz(eHI/Iﬁ.

B nosceonesnoil sxcusnu u npu usyuenuu opyeux npeomemos:

BBIJIBUTATh THIOTE3Bl O BO3MOXKHBIX TMPEJCIbHBIX 3HAUECHUSX HCKOMBIX B 3ajaue
BEJIMYHUH (e/1aTh MPUKHUIKY ).

Hcmopusa mamemamuxu
OnuceiBaTh OTHENbHBIC BBIAAIONIMECS PE3yJIbTaThl, MOJYUYEHHbIE B XOJAE Pa3BUTHS
MaTeMaTHUKH KaK HAyKU;
3HATh IPUMEPHI MATEMATHUYECKUX OTKPHITHIA U UX aBTOPOB, B CBSI3M C OTEUECTBEHHOUN U
BCEMHUPHOU UCTOPUEH;
MOHUMATh POJIb MaTEMATUKH B pa3Butuu Poccum.

Memoowvr mamemamuxku
BriOupate mnoaxoasmuii M3yYeHHBIA METON JUIS PEIICHUS W3YYCHHBIX THIIOB
MaTeMaTUYEeCKHX 3a/a4;
[IpuBoauTh mpUMEpbl MaTeMAaTHYECKHX  3aKOHOMEPHOCTEH B  OKpY’KaroIleh
JEWCTBUTEIILHOCTH U MPOU3BEACHUAX UCKYCCTBA.

BbInyCKHMK _TIOJYVYHT BO3MOKHOCTH HAYYMThC B 7-9 kiaaccax(mais oOecreucHus

BO3MOXKHOCTH YCIICIIHOTO MPOAODKEHUS 00pa3oBaHMsi Ha 0a30BOM M YIIIyOJICHHOM
YPOBHSIX)

Dnemenmovl meopuu MHOHCECHE U MAMEMAMUYECKOIL 102UKU
MHOECTBO, XapaKTEPUCTUKU MHOYKECTBA, JIEMEHT MHOXECTBA, MYyCTOE, KOHEYHOE U
OCCKOHEUYHOE MHOXECTBO, MOAMHOKECTBO, MPHHAIJICKHOCTh, BKIIOUEHHE, PABEHCTBO
MHOJKECTB;
n300pakaTh MHOKECTBA U OTHOIIICHHE MHOKECTB C TIOMOIIBIO KPYToB Dilepa;
OTPEACNATh MPUHAJICKHOCTh AJIEMEHTAa MHOYXECTBY, OOBEAMHEHHUIO U TEPECEUCHUIO
MHOJKECTB;
3a/1aBaTh MHOYKECTBO C TTIOMOIIIBIO TIEPEUHUCIICHUS JJIEMEHTOB, CJIOBECHOT'O OIMCAHMS;
ONEPUPOBATH MOHSATUSMHU: BBICKAa3bIBAHWE, UCTUHHOCTb MU JIOKHOCTh BBICKA3bIBAHMS,
OTpUIIAaHUE BBICKA3bIBAHMM, OTEpPAIlMM HAJ[ BBICKA3BIBAHUSIMU: U, WJIU, HE, YCIOBHBIC
BBICKA3bIBAHUS (MMIUIUKALINHN);
CTPOHTH BBICKA3bIBAHUS, OTPHUIIAHUS BHICKA3bIBAHUM.

B noeceonesnoii sorcuznu u npu uzyuenuu oOpyeux npeomemos:

CTPOUTD LCIIOYKHN yMOBaKHIO‘-IeHI/II\/’I Ha OCHOBC HUCIIOJIB30BAHHA IIPABUJI JIOTHKH,
HCIT0JIB30BAaTh MHOXXECTBA, OIICPpAlli C MHOXKCCTBAMH, UX Fpa(l)I/ILICCKOC npeacTaBJICHUC
AJIA OIMMCaHUA pCaJIbHBIX IMTPOUCCCOB U SIBJICHUM.

Yucna
* OnepupoBaTh MOHATUSMU: MHOXXECTBO HATYpPaJIbHBIX YHCEJ, MHOXECTBO LEJbIX
YHCeJl, MHOXKECTBO PpallMOHAJbHBIX YHUCEJ, HUPpaAlMOHATILHOE 4YHCIO, KBaJpaTHBIN
KOpPEHb, MHOYKECTBO JICHCTBUTEIbHBIX YUCEN,
*  BBIIOJHATHh OKPYTJICHUE PALMOHAJIBHBIX YUCEIl C 3aJJaHHOM TOYHOCTBIO;



*  CpPaBHMBATh PAllMOHAJIbHBIE U UPPALIUOHAIBHBIC YHUCIIA;
*  MPEJCTaBIATH PAIIMOHATILHOE YUCJIO B BUJIE JIECITUYHON JpoOr

B noeceonesnoii scuznu u npu uzyueHuu oOpyeux npeomemos:

NPUMEHSTh MpaBUiia NPUOIMKEHHBIX BBIUUCICHUN MPU pElIEHUH NMPAKTUYECKUX 3ajad
Y PEIICHUH 3aJ1a4 IPYTUX YIeOHBIX MPEIMETOB;

BBIIIOJIHATh CPAaBHEHHE PE3YJIbTATOB BBIYMCICHUN MTPU PEIICHUHU IPAKTUYECKUX 3a/1a4, B
TOM YHUCJIe MPUOITMKEHHBIX BEIYUCIICHUM;

COCTaBJISITh U OLICHUBATh YMCJIOBBIE BBIPAXKEHUS MPU PELICHUU MPAKTHUYECKUX 3a7a4 U
3a/1a4 U3 APYTUX YUYCOHBIX TPEAMETOB;

3alUChIBATh U OKPYTJISITh YMCIOBBIE 3HAUEHHS PEAbHBIX BEJIIMUMH C MUCIOJIb30BAHUEM
pPa3HBIX CUCTEM U3MEPEHUS.

Toswcoecmeennvie npeoopazosanus
pacKIIaJbpIBaTh HA MHOKHUTENN KBaJIPATHBIA TPEXUJICH;
BBITIOJIHATE  MpeoOpa3oBaHus  JPOOHO-PAIMOHAIBHBIX  BBIPAKCHHUH: COKpAIICHUE
npoOelt, mpuBeneHUe anreOpanveckux apoOeil K oOmeMy 3HaMEHATENI0, CIIOKCHHUE,
YMHOKEHHUE, JelieHne ajaredpandeckux apo0el, BO3Be/leHHE anredpandeckon Apodu B
HaTypaJbHYIO ¥ OTPHUIIATEIILHYIO CTCTICHD,
BBITIOJIHATH IPE0Opa30BaHUsl BRIPAKEHHH, COACPIKAIIMX KBaIpaTHbIE KOPHHU;
BBIICIISATh KBAJpaT CYMMBI WJIM PA3HOCTH JIBYWICHA B BBIPOKCHUSAX, COJCPIKAIIUX
KBa/IpaTHbIC KOPHU;
BBITIOJTHATH TIPEOOPa30BaHMS BRIPAKCHHM, COICPKAIIUX MOTYJIb.

B nosceonesnoti scuznu u npu uzyueHuu opy2ux npeomemos.

BBINOJIHATH IPE00pa30BaHus alreOpanueckux BbIpaXKEHUN MIPU PEIICHUH 3a1a4d JpYrux
y4eOHBIX MTPEIMETOB.

Ypaeuenusa
OnepupoBaTh NOHATUSAMH: YpaBHEHUE, KOPEHb YPaBHEHUS, paBHOCUJIbHBIE YPABHEHUS,
00nacTh ornpeaesieHus] ypaBHEHHUS,;
pelaTh KBaJpaTHble YpaBHEHUS U YPAaBHEHHUS, CBOJUMBIE K KBAJPATHBIM C IIOMOIIBIO
TOXKIECTBEHHBIX TIPpeoOpa3oBaHMIA;
pemaTts 1poOHO-TMHEHHBIE ypPaBHEHUS,
pelaTh NpocTele nppaloHaibHble YPABHEHUS;
pemaTh ypaBHEHHS CIIOCOOOM pa3iiosKEHUSI HA MHOXKUTENN U 3aMEHBI IEPEMEHHOM;
pelaTh HECJI0KHbIE KBaIPATHBIE YPABHEHUS C TAPAMETPOM;
pemaTh HeCIOKHBIE CUCTEMBI IMHEHHBIX ypaBHEHUH C TTapaMeTPaMHU.

B noeceonesnoii sicuznu u npu uzyuenuu Opyeux npeomemos:

COCTAaBJATh W pEIIATh KBAJPATHBIC YPABHEHUS, YPAaBHEHUS, K HHUM CBOJSILIMECH,
CUCTEMBbI IMHEHHBIX ypaBHEHUH, IPU PELICHUH 3a/1a4 JPYTUX YUeOHBIX MPEIMETOB;
BBIMOJIHATh OLIEHKY IPaBAONOAO0US pe3ysibTaTOB, IOJIY4YaeMbIX IIPU PEIIEHUHU
JIMHEHHBIX U KBAJAPATHBIX YPAaBHCHUM M CUCTEM JIMHEMHBIX YPAaBHEHUM NPU PEILICHUU
3aja4 JpyTrux y4eOHbIX MPEAMETOB;

BbIOMpATh COOTBETCTBYIOIME YPAaBHEHMs, MM UX CHCTEMBl I COCTaBJICHUS
MaTEMaTUYECKOM MOJENIN 3aJaHHOM peaylbHOW CUTYyalluH WU NPUKJIATHON 3a/1a4H;
YMETb HHTEPIPETUPOBATh NOJYYEHHBIM IPH PEUICHUM YPABHEHUS, WM CHCTEMBI
pe3yabTaT B KOHTEKCTE 3aJaHHOM pPeaJlbHOM CUTYally WK NIPUKIAAHON 3aJauH.



Dyukyuu
OnepupoBaTh MNOHATHSAMHU: (YHKUMOHAJIbHASI 3aBUCUMOCTb, (QYHKIUS, Trpaduk
dbyHKIMU, crmocoObl 3amaHust (YHKIUU, apryMEHT W 3HadyeHue (QYHKIUH, 00JIaCTh
OMpEeNeICHUsT U MHOXKECTBO 3HAuYeHUW (YHKUUU, HYJIM (YHKUUH, [POMEXKYTKU
3HAKOIOCTOSTHCTBA;
CTPOUTH TpauKU KBaIpaTUIHOW (yHKIIHMM, OOpaTHOM MPOMOPIIMOHATBHOCTH, PYHKIIUH
BUjA: y = VX;
uccienoBarh (QyHKLHUIO 10 €€ rpadukKy;
HaXOJUTh  MHOXXECTBO  3HAYCHHWM, HYyJIH, TNPOMEXKYTKHM  3HAKOIOCTOSIHCTBA,
MOHOTOHHOCTH KBaJIpaTUYHON (yHKIIUH;

B nosceomnegnoti scusnu u npu uzyueHuu opy2ux npeomemos:

WUTIOCTPUPOBATH C MOMOILBIO rpaduKa peaibHyI0 3aBUCUMOCTb WUJIM MPOLECC MO UX
XapaKTEPUCTUKAM;

UCIIOJIb30BaTh CBOMCTBA M IpaUK KBaApaTUYHOW (YHKIUU MpPHU PELICHUU 3a/1ay U3
JIPYrUX y4eOHBIX IPEIMETOB.

Hemopusa mamemamuku
XapakTepru3oBaTh BKJIAJ BBIJAIONINXCS MAaTeMaTHKOB B Pa3BUTHE MAaTEMAaTUKU M WHBIX
HAy4YHbIX 00J1acTeH;
HOHKMMATh POJIb MAaTEMaTUKU B pa3BuTUU Poccun.

Memoowvt mamemamuku
Hcnonb3yss  U3y4yeHHbIE  METOIbI, IIPOBOJMUTHL  JOKAa3aTeJIbCTBO,  BBHIIIOJIHATH
OIIPOBEPIKEHHUE;
BbIOMpaTh W3yYEHHBbIE METOJAbl U MX KOMOMHAIMM JJIl pEIICHHs MaTeMaTHYeCKHX
3az1ay;
UCIIOJIb30BATh MATEMAaTUYECKUE 3HAHUA Ul ONMCAaHUsA 3aKOHOMEPHOCTEH B
OKpY>KaroIIeN ACMCTBUTEILHOCTH U IPOU3BEICHUSIX UCKYCCTBA;
IIPUMEHATH NPOCTEHIINE NPOIPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPU PEIICHUU MAaTEMAaTUYECKUX 3a/1a4.



Pasngen 2

Coaep:xanue Kypca ajaredpnl 9 kjacca

1. Hepasencmea.

YucnoBele HEpaBEeHCTBA M UX CBOMCTBA. llouneHHOE ClOXKEHHME M yMHOXEHUE
YUCJIOBBIX HEPABEHCTB. JINHEHbIE HEPABEHCTBA C OAHOW IIEPEMEHHOU U UX CUCTEMBI.

OcHnosénasi  yenb — O3HAKOMMTH YYalIUMXCA C NPUMEHEHHWE: HEPABEHCTB IS
OLICHKM 3HAYEHUH BBIPAXKEHUU, BBIPAOOTATh YMEHHUE pEIIaTh JIMHEHHbIE HEPABEHCTBA C
OJTHOM MepeMeHHOM U ux cucreMbl. CBONCTBA YHCIOBBIX HEPABEHCTB COCTABIIIIOT Ty 0a3y,
Ha KOTOPOM OCHOBAHO PELICHUE JMHEWHBIX HEPABEHCTB C OAHOUN NepeMeHHOM. TeopeMsl o
MOYWJIEHHOM CJIOKEHMM M YMHOKEHUM HEPAaBEHCTB, HAxXOJIWUTh NPHUMEHEHHE NIpU
BBIMIOJIHEHUU MPOCTEHIINX YHNPaKHEHUW HA OLEHKY BBIPAKEHHUH O METOJy T'paHMII.
BBogsTcst monATHs  aOCOMIOTHOM  MOTPEHIHOCTH W TOYHOCTH — NPUOJIMKEHHS,
OTHOCUTENIBHOM  IIOIPEIIHOCTH. YMEHHsA NPOBOAUTH JACAYKTUBHBIE PAaCCYKICHUS
MOJIy4aroT pa3BUTHE KakK IPHU JIOKAa3aTeJbCTBAX YKa3aHHBIX TEOPEM, TaK MU IMpHU
BBITNIOJIHEHUH YIIPA)KHEHUH HA JOKA3aTeIbCTBA HEPABEHCTB.

B cBs3u ¢ pemieHneM JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHO: JAETCs MOHITHE
O YHCJIOBBIX INPOMEXKYTKAaX, BBOJSITCSA COOTBETCTBYIOIIME Ha3BaHUS U OOO3HAUYCHUS.
PaccMoTpeHHio cucteM HEpaBEHCTB OJIHOM MEpEeMEHHOM MpeAllecTBYeT O3HAKOMIICHUE
YUaIIUXCs C MOHATUAMHU NEPECEUCHUs U 00bETMHEHHS] MHOYKECTB.

[Ipu pelieHUH HEPaBEHCTB HCIOJb3YIOTCS CBOWCTBA PABHOCUIIbHBIX HEPABEHCTB,
KOTOpBIC PA3bIACHAIOTCA HAa KOHKPETHBIX mpuMmepax. Ocoboe BHUMAHUE CIEAYET YICIUTh
0TpaboTKe YMEHHs pelaT MpocTellime HepaBeHCTBa Buaa ax>h, ax<b, ocraHOBUBIINCH
CHeIUaIbHO Ha citydae, kormaa <0.

B o3TOii Teme paccMaTpMBAaeTCS TaK)KE PpELICHWE CHCTEM JABYX JIMHEWHBIX
HEpPaBEHCTB C OJHOW MEpPEMEHHOW, B YACTHOCTH TaKUX, KOTOpbIE 3alMCaHbl B BUJE
JBOMHBIX HEPABEHCTB.

2. Keaopamuunasa ¢pynxuus.

Oyukius. CeoiictBa (ynkumii. KBaapaTHsiii Tpexuses. Pa3noxxenue KBaJpaTHOTO
TpexusicHa Ha MHOwuTen. OyHKIms y = ax? + bx + ¢, ee cBoiictBa u rpaduk. CreneHnas
GbyHKIHS.

Ocnoenas yenp — pacUIMPUTh CBEJIEHUS O CBOMCTBAaX (PYHKUMN, O3HAKOMUTH
YYAaIIUXCs CO CBOMCTBAMHU U rpauKOM KBapaTuyHON GyHKIuH. |

B Hawane Tembl cucremMaTH3UpylOTCs cBeAeHMs O (yHkuusax. IloBropsitorcs
OCHOBHbBIE MOHATHUS: (PYHKIUS, apryMeHT, o0jacTh omnpeneneHus (QyHKIuH, rpaduk.
JlatloTcsl TOHATHA O BO3pacTaHUM U yObIBaHUM byHKIMH, IPOMEKYTKaX
3HAKOMOCTOSIHCTBA. TeM caMbIM co3gaeTcst 0a3a /1jisl YCBOEHUSI CBOMCTB KBaJApaTUYHOU
U CTeneHHOW (yHKIMH, a Takxke Ui JajgbHemero yriyOnaeHus (yHKIIMOHAIbHBIX
IIPEJICTaBICHUH NPU U3YyUYEHUH Kypca anreOphl U Hayasl aHalIu3a.

[TonroToBUTENHHBIM IIArOM K HW3YyYEHUIO CBOWCTB KBAJAPaTHYHOW (PYHKUIHU
ABJIAETCA  TaKKE€ PAacCMOTPEHHE BOIpOCa O KBAaJAPAaTHOM TPEXWIEHE U €ro KOpHX,
BBIJICJICHUN KBaJpara JBYyWJIE€HA W3 KBaJPaTHOIO TPEXUIEHA, Pa3JI0KEHUU KBAJPAaTHOIO
TpeXusIeHa Ha MHOKHUTEIIH.

M3yuenne KBaapaTHIHON (GYyHKIMU HAYMHAETCSA C PACCMOTPEHHs (PYHKIMU y = ax?,
ee CBOMCTB M OCOOeHHOCTEH rpaduka, a TakKe APYTHMX YaCTHBIX BUAOB KBaJIpaTUIHON
byukunn — QyHKmin y = ax? + b, y = a (x - m)2. DTu cBefeHHs HCIOIB3YIOTCA NPH
M3YYEHUU CBOMCTB KBaJpaTHYHOM (QyHKUMU oOmero Buaa. BakHo, 4TOOBI yuarmecs
HOHsIM, 4TO rpaduk QyHKIMH y = ax? + bx + ¢ Moxker ObITh TONMy4eH W3 rpaduka



GyHKIMM y = ax’c MOMOIIBIO JBYX MapaieibHBIX MepeHOCoB. [IpHeMbI MOCTPOEHUS
rpaduka GyHkiumr y = ax? + bx + ¢ oTpabarsiBaroTCs Ha KOHKPETHBIX TpuMmepax. [Ipu
3TOM 0c000€ BHHUMAaHHE CIeAyeT YACTUTb (OPMHUPOBAHHUIO Y YyYaLIUXCSd YMEHHS
yKa3bIBaThb KOOPJAMHATHI BEPIIMHBI NapaboJibl, €€ OCb CUMMETpPUH, HAIPABJICHUE BETBEH
napaboJIbL.

[Tpu n3ydeHun 3TON TeMbl AajbHEHIIEe pa3BUTHE MOJY4YaeT YMEHHE HAXOJUTh I10
rpaduKy TPOMEXYTKM BO3pacTaHUs M YObIBaHHSA (PYHKIMH, a TaKKe MPOMEKYTKH, B
KOTOPBIX (DYHKIIUSI COXPaHSET 3HAK.

VYyamuecs 3HaKOMSTCS CO CBOMCTBAMM CTENEHHOW (DyHKIMU Y = X"MPU YETHOM U
HEYETHOM HAaTypaJbHOM IOKa3aTene 1. BBoautcs mousTue KopHs N-ii creneHu. OHH
MOJIy4aroT MPEICTaBICHUE O HAXOK/IEHWU 3HAYEHUH KOPHS C MOMOIIBI0 KaJbKYJATOPA,
puyeM BoIpabOTKa COOTBETCTBYIOIIMX YMEHHM HE TpeOyeTcs.

3. Hepasencmea c 00noit nepemennoii

Llensle ypaBHeHus. [[poOHbIe panMoHasibHbIE ypaBHeHUs. HepaBeHcTBa BTOpOM
CTEIIEHU C OJHOM NepeMEHHOM. MeTO1 MHTEPBAJIOB.

Ocnoenas yenb — CUCTEMaTU3UPOBATh U 00OOUIUTH CBEJIEHUS O PELICHUU LIETbIX U
IpOOHBIX paIMOHANBHBIX YPAaBHEHHWH C OJHOW MEpPEeMEeHHOW, chopmHupoBaTh yMEHHE
pelars HepaBeHCTBa Buaa ax? + bx + ¢ >0 wmm ax? + bx + ¢ <0, rme a # 0.

B oroii Teme 3aBepimiaeTcsi H3yYEHHE PALUOHAIBHBIX YPABHEHHW C OJHOMU
NEepeMEeHHOM. B CBSi3M C 3TUM NPOBOIUTCS HEKOTOpPOe 0000IIeHHe U YIriIyOJeHHe
cBeJleHU 00 ypaBHEHUsX. BBOJATCS MOHATHS LEJIOTO PallMOHAJIBLHOTO YPAaBHEHUS U €Tr0
CTEIICHU. Y4Yalluecs 3HAaKOMSTCS C PELICHUEM YPAaBHEHUU TPETbEU CTENEHU U YETBEPTOU
CTEIIEHM C TIOMOIIBIO pAa3JIOKEHUS HAa MHOXWTEIM M BBEICHUSA BCIOMOTraTEIbHOU
IIEpeMEHHOW. MeTon peleHuss ypaBHEHUM IIyT€M BBEACHHS BCIIOMOTATENIBbHBIX
HepEMEHHbIX OyJIeT IIMPOKO MCIOJIb30BAaThCA B  JajbHEHIIEM TMpU  pElIeHUU
TPUTOHOMETPUYECKHUX, JTOTAPUPMUUECKUX U IPYTUX BUJIOB YPABHEHUU.

Pacmupsitorcss cBeleHUST O pEUIeHWH JpOOHBIX palMOHANbHBIX YpPaBHEHM.
VYyanmecs 3HAKOMATCA C HEKOTOPBIMH CHELHUAIBHBIMA TPHUEMaMU pEHICHUs TaKHUX
YPaBHEHHUH.

dopMUpOBaHKE YMEHHI peliaTh HepaBeHCTBA Buaa ax? + bx + + ¢ > 0 wim ax? + bx
+ ¢<O, rae a # 0 , ocymecTBIsIETCA C ONOPO Ha CBENEHUS O rpaduke KBaJApaTHIHOU
dhyHKIUN.

VYyanmecs 3HaKOMSTCS ¢ METOJOM MHTEPBAJIOB, C ITOMOILBI) KOTOPOI'O pElIatoTCs
HECJIOKHBIE PALIMOHAJIbHBIE HEPABEHCTBA.

4. Hepasencmea c 08yma nepemenHbIMU
VYpaBHeHue ¢ IByMs NepeMEeHHbIMU U ero rpadux. Cucrembl ypaBHEHUU
BTOPOM cCTemneHu. PelieHne 3agay ¢ MOMONIBI0 CUCTEM YPaBHEHUM BTOPOUW CTEMEHH.
HepaBeHcTBa ¢ 1ByMsI IEPEMEHHBIMU U UX CUCTEMBI.

Ocnoénas yenb — BbIpa0OTaTh YMEHHE pelIaTh MPOCTEHIINE CHUCTEMBI,
coJiep Kalllie ypaBHEHHUE BTOPOM CTENEHU C JBYMs IIEPEMEHHBIMH, U TEKCTOBBIE 33/1a4M C
ITIOMOLIBIO COCTABJICHUSI TAKUX CUCTEM.

B maHHO# TeMme 3aBeplIaeTcs U3y4eHUE CUCTEM YPaBHEHUH C IBYMs IEPEMEHHBIMU.
OCHOBHOE BHHMMAaHHE YJIESETCS CHCTEMaM, B KOTOPBIX OJHO M3 YpaBHEHUU NEpBOU
CTENEHMU, a APYroe BTOPOH.



M3BecTHBIN yyanmuMmcsi Crmoco0 TMOJCTaHOBKM HAaxXOJIWUT 3JIeCh JajibHEeHIee
IIPUMEHEHUE W IO3BOJISIET CBOJMTH PELICHHWE TAaKUX CHUCTEM K PELICHHIO KBAaJPaTHOIO
YPaBHEHHS.

O3HakoMJIEHHE y4almuxcsd C IPUMEPAMM CUCTEM YpPaBHEHUHM C  JABYMs
MEPEeMEHHBIMU, B KOTOPHIX 00a ypaBHEHHUSI BTOPOIl CTENEHH, JAOJDKHO OCYIIECTBISATHCS C
JOCTaTOYHOM OCTOPOKHOCTBIO M OTPAaHUYMBATHCS NPOCTEUILIMMHU IPUMEPAMH.

[IpuBrneyeHre HM3BECTHHIX YYaIIUMCS T'pa(UKOB TO3BOJSET MPUBECTH IMPUMEPHI
rpaguyecKkoro pemeHus cucreM ypaBHeHHH. C MOMOIIBIO0 rpagHUuecKux MpeAcTaBICHUH
MOXHO HaryBIIHO INO0Ka3aThb YYallUMCs, YTO CHCTEMBI [BYX YPAaBHEHUH C JAByMs
NIEPEMEHHBIMU: BTOPOM CTENEHW MOTYT UMETh OJHO, /1BA, TPH, YETHIPE PELUCHUS WU HE
VMETh PEIICHUN.

Pa3paboranHblii MaTeMaTH4eCKUH amnmapaT MO3BOJISIET CYHIECTBEHHO PaCIIUPHUTH
KJIaCC COJEPKATENIbHBIX TEKCTOBBIX 33/]1a4, PEIIAEMbIX C TIOMOILBIO CUCTEM YPaBHEHUM.

M3ydyeHne TEMBl 3aBEpLIACTCA BBEACHHUEM IIOHATUNM HEPABEHCTBA ABYMs
MEePEMEHHBIMU U CHCTEMbBI HEPABEHCTB C JABYMs mepeMeHHbIMH. CBeneHus o rpadukax
YPaBHEHMM C [JBYMsI IE€PEMEHHBIMM HCHOJB3YIOTCA MPHU HWUIIOCTPALMH MHOKECTB
PELICHUI HEKOTOPBIX MPOCTEUINX HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.

5. Dnemenmut npuKIAOHON MamemMamuKu.

MatemaTnueckoe mojnenupoBanue. llpouentHeie pacuersl. [IpubnmxeHHbIE
BblunciaeHusa. OCHOBHbIE mNpaBuia KoMOMHaTopuku. OTHOCHTENbHAas dYacToTa U
BEPOSITHOCTh ~ CllydailHOro  coObiTusi. Kinaccuueckoe —ompefeneHue  BEepOSTHOCTH.
HayvanbHble CBEZIEHUS O CTATUCTHKE.

OcHnosénasi yenb — O3HAKOMMUTb YYAIIMXCA C TOHATHAMH II€PECTAHOBKH,
pa3MeIIeHns], COYETaHUsI W COOTBETCTBYIOUIMMH (HOpMyIaMH AJisi TMOACYETa UX YHCIa;
BBECTH MOHATHSI OTHOCUTENILHOM YacTOTHI M BEPOSITHOCTH CITy4aliHOTO COOBITHSL.

N3yuyeHune TeMbl HAUMHAETCS C PEIICHUA 3a7a4, B KOTOPBIX TpeOyeTcss COCTaBUTh TE
WIM WHbIE KOMOMHAIMM »JJIEMEHTOB M MOJACYMTAaTh MX 4ucio. Pa3psicHsaercs
KOMOMHATOPHOE MPABUJI0 YMHOKEHHUS, KOTOPOE UCHOJb3YETCs B AaJbHEHIIIEM ITPU BBIBOJIE
dbopMyJ1 1S MOJCUETa YUCIa IePEeCTaHOBOK, pa3MelleHnid u couetanuil. Ilpu mzydenun
JAHHOTO MaTepHajia HeOOXOAUMO OOpaTUTh BHUMAaHUE yYalllMXCs HA pa3iuyue MOHATUN
«pa3MeUICHNe» U «COYeTaHney, chopMUpoBaTh Y HUX YMEHUE ONPEEIIsATh, O KaKOM BHJIE
KOMOMHAIUI UJIET pedb B 3aJa4e.

B naHHOI Teme yuwaniuecss 3HaKOMATCS C HAYaJbHBIMU CBEACHUSIMH W3 TEOPHUH
BepoOsITHOCTEH. BBOAWTCS MOHATHE «CilydailHOE COOBITHE», «OTHOCHTEIbHAs 4YacTOTay,
«BEPOSATHOCTb ~ CIy4yallHOTO  cOOBITHs».  PaccmaTpuBaroTCs ~ CTaTUCTHUECKHMM U
KJIACCUUECKUN MMOAXOJbl K ONPEJCIEHUI0 BEPOSITHOCTH ClydyallHOro coObITHs. BaxHo
o0OpaTUTh BHHMAHHE Y4YalllUXCS Ha TO, YTO KJIACCUYECKOE OIIpE/ENIEHUE BEPOSITHOCTU
MO>KHO IPUMEHSTH TOJIBKO K TAKUM MOJIEJISIM PeasIbHBIX COOBITHI, B KOTOPBIX BCE UCXO/IbI
SBJIAFOTCS] PABHOBO3MOKHBIMM.

6. Yucnoevie nocnedosamenvnocmau.

YucnoBele  TOCIIEIOBATEILHOCTH.  ApudMeTHYecKas ©W  TeOMeTpUYecKas
nporpeccun. @opMyIibl I-roujieHa ¥ CyMMBI MEPBBIX N 4JIeHOB mporpeccuu. beckoHeuHo
yOBIBaroI1asi reOMETpUYECKasi MPOrPECCHsL.

OcHnosnas yenp — nAaTh TOHATHS 00 apu(METUYECKOM U TeOMEeTpPUUECKOn
MPOrpeccUsiX KaK YUCIOBBIX MOCIIEI0BATENBHOCTAX 0COO0I0 BU .



[Ipn wu3yyeHHHM TEMBI BBOJIUTCS IOHATHE IIOCIIEOBATEIILHOCTH, Pa3bsCHAETCS
CMBICI TE€pMUHA «N-H UJeH [OCJIEJOBaTEIbHOCTH», BbIpAOATHIBAETCS YMEHUE
UCIIONIb30BaTh MHJEKCHOE O0O3HaYeHHe. OJTU CBEACHHUA HOCST BCIIOMOTaTEIbHBIN
XapakTep M MCHONB3YIOTCA JUIsl M3ydyeHHs apu(METHYECKOM U TIeOMETpUYEeCcKOn
IIPOTPECCUM.

PaGora ¢ ¢opmyramu N-ro wieHa U CyMMbI IEPBBIX I'a WIEHOB IPOrpeccuil,
IIOMUMO CBOETO OCHOBHOI'O HAa3HAY€HUs, IO3BOJSET HEOJHOKPATHO BO3BpallaThCAd K
BBIUMCJICHUSM, TOXKIECTBEHHBIM IpPeoOpa3oBaHMIM, PELICHUIO YpPaBHEHWUH, HEPABEHCTB,
CHCTEM.

PaccmarpuBaroTcsi ~ XapakTepUCTHUYECKHE  CBOMCTBA apuU(pMETHYECKON u
r€OMETPUYECKOM MpOrpeccuid, 4YTO MO3BOJIAET PACUIMPUTH KPYT MpeAsaraéMbix 3ajau.

1. Anzeopa 6 ucmopuueckom pazeumuu
3apoxneHue anreOpbl, KHUrAa O BOCCTAHOBJIEHWM U MPOTUBOIOCTABICHUU
Myxammena anb-Xopesmu. Mctopust popmupoBanusi MaTemMaTHueckoro sisbika. Mcropus
Pa3BUTHS NOHATUSA DYHKIIHH.
JI.®. Marnunkwuii. [1.JI. Yeosrmes. H.W. Jlo6aueBckuii. B.Sl. BynsikoBckmii. A.H.
Kommoropos. ®@. Buer. I1. ®epma. P. Jlekapt. H. Tapranesa. JI. Kapgano. H. A6ens. b.
[Tackauns. JI. [In3anckuii. K. I'aycc.

8. Iloemopenue (umozosoe)
Ocnosnas yenw. I10BTOpUTD, 3aKpenuTh U 00001UTH OCHOBHBIE 3YH, mony4yeHHbIC
B 9 KIacce.



Pa3nen 3. YueOHo-TeMaTHYeCKOe IUIAHUPOBAHUE

Auredpa
Bcero 102 yaca B roj1:3 yaca B HEEIIO.

Yueonuk: Anredpa: 9 kimace/ A.I'. Mepansak, B.b. [Tononckuii, M.C. Skup - M: Benrana-
I'pad, 2014.
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1 | HepaBenctBa 20 19 1
2 | KBagpatnunas GyHKIHUS 37 35 2
3 | DneMeHThI NPUKIaTHON MaTEMAaTUKH 15 14 1
4 YucnoBble NOCIEA0BATENBHOCTH 17 16 1
5 | [loBTOpenue 13 9 1
7 | AToro 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







		2023-05-11T08:55:12+0300
	Гордина Валентина Михайловна




