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PABOYAS ITPOT'PAMMA 110 AJITEBPE
9 kiace

Pasnea 1. llosicHuTEeALHAA 3aNIHCKA

1. PaGouas nporpamma mno anre6pe it 9 kiacca cocTaBiieHa Ha OCHOBE
aBTOPCKOM MpOrpaMMmbl TMpeaMeTHo nuHuU cuctembl YMK «AnroputM ycmexa» 1o
anredpe 7-9 xmaccoB A.I'. Mepznsik, B.b. Tlomonckuii, M.C. Slkup, B COOTBETCTBUU C
TpeOOBaHUSAMU K PE3YJIbTaTaM OCBOEHUSI OCHOBHOM oOpa3oBaTesbHON nporpammel MBOY
«COII Ne22 u HanpaBiieHa Ha JOCTHKEHUE YUAIIUMUCS TNYHOCTHBIX, METAPEIMETHBIX U
MPEeIMETHBIX PE3YJIBTATOB MO anredpe.

2. Ucnonb3yembiii YMK  BkitouaeT: yuyeOHUK s 0011€00pa3oBaTeIbHBIX
kiaccoB Aurebpa. 9 xnacc. A.I'. Mepansik, B.b. Ilononckuit, M.C. Slkup . — M.: Benrana-
I'pad, 2014, ngmpnaxktuueckme wmarepumanbl, A.I. Mepsmak, B.b. Tlomonckwid,
E.M.PabunoBuy, M.C. Axup .

3. VYuebnsiit mian MBOY «COILL Ne22 mpenycmarpuBaet B 9 kitacce u3ydeHHe
anreopsl B o0beMe 102 yaca B roj, 3 yaca B HEICIIO.

4. [Inanupyemsbie pe3ynbTaThl OCBOCHHS y4eOHOro mpeamera «Anredpa» B 9
KJ1acce.

Wzydyenne anreOpbl B 9-oM Kilacce OCHOBHOM  IIKOJBI JIa€T BO3MOXKHOCTH
00y4armuMes TOCTUYb CIEIYIONINX PE3YIbTaTOB Pa3BUTHSL:

B IUYHOCMHOM HAIIPABJIICHUUN !

1) BocmHMTaHHWE POCCHICKOHN Tpa)TaHCKOW MICHTUYHOCTH: MATPUOTH3MA, YBAKCHUS
Kk OTeuecTBy, OCO3HAaHMS BKJIaJa OTEUECTBEHHBIX YUYEHBIX B Pa3BUTHE MHUPOBOM
HaYKH;

2) OTBETCTBEHHOEC OTHONICHHWE K  YYCHHIO, TOTOBHOCTH W  CIIOCOOHOCTH
00yJamIMXcsa K CaMOPa3BUTHUIO U caMOOOpa30BaHUI0O HA OCHOBE MOTHBAIIMU K
00y4EeHHIO U MO3HAHUIO;

3) oco3HaHHBINM BBIOOp M TOCTPOCHHE MATbHEUIICH WHIMBUIYaTbHONH TPAcKTOPUH
oOpa3oBaHus Ha 0a3ze OPHUEHTHPOBKH B MHpe mpodeccuil 1 mpodheccuoHaTbHBIX
MPEANOUYTEHUI ¢ YYETOM YCTOMYMBBIX MO3HABATEJIbHBIX MHTEPECOB, a TaKXKe Ha
OCHOBE (hOPMUPOBAHHS YBAXKUTEIHHOTO OTHOIIECHUS K TPYAY, Pa3BUTHE OIBITA
y4acTHs B COLIMAIbLHO 3HAYMMOM TPY/IE;

4) yMeHHEe KOHTPOJIMPOBATH MPOLECC U PE3yJbTaT Y4eOHOW M MaTeMaTHYECKON
JEeSTeTbHOCTH;

5) KpUTUYHOCTHh MBIIIJICHUS, WHHUIIMATHBA, HAXOJYUBOCTh, AaKTUBHOCTh IIpPHU
pelIeHNH  MaTeMaTH4eCKHUX 3aj1au.

B Memanpe()MemHOM HaIlrpaBJICHUU

1) yMeHHe caMOCTOSATENBHO ONPEACsATh IEeNIM CBOEro OOydYeHHUs, CTaBUTh U
(bopmynupoBaTh It ceOst HOBBIE 3a/1a4H
B yuéoe:
* pa3BHBATh MOTHBBI U HHTEPECHI CBOCH MMO3HABATEIHHOM JIEATEIHLHOCTH;



2)

3)

4)

5)

6)

9)

* YMEHHME COOTHOCUTH CBOU JIEMCTBUA C IUIAHUPYEMBIMH PE3YyJIbTATaAMU,
OCYIIECTBIIATh KOHTPOJIb CBOCH JESITEIbHOCTH
B TMPOLIECCE JOCTUKEHUS PE3YIIbTATA!
*  ONpEeNeNsATh CIOCOObI NEUCTBUN B paMKax IPEAJIOKEHHBIX YCIOBHH U
TpeOOBaHUI;
*  KOPpPEKTUPOBATh CBOU JCUCTBUSA B COOTBETCTBUU C HM3MEHSIOIICHCS
CUTYyallueH;
yMEHHE ONpPeAesaTh MOHATHS, CO3/IaBaTh 000OIIEHHUsI, YCTaHABINBATh aHAJIOTHH,
KJIacCU(UITUPOBATh, CAMOCTOSITEIbHO BBIOMpPATh OCHOBAHHUS WM KPUTEPHH IS
KJ1accupukanuu;
YMEHHUE YCTAHABIWBATh MPUUYMHHO-CIIEACTBEHHBIE CBSI3M, CTPOUTH JIOTMUYECKOE
paccyXJIeHue, yMO3aKkiIio4eHne (MHAYKTUBHOE, ACAYKTUBHOE W IO aHAJIOTHH) U
JIeNaTh BEIBOJIBI;
pa3BUTHE KOMIIETEHTHOCTH B 00JacTh UCIOJb30BaHUSA HH()OPMAIMOHHO -
KOMMYHHUKAIIMOHHBIX TEXHOJIOTU;
MepBOHAYAIbHBIC TPEJCTABICHUS 00 HAEAX W O METOJaX MaTeMaTHKH Kak 00
YHHUBEPCAJIBHOM SI3bIKE HAYKH U TEXHUKH, O CPEACTBE MOACIUPOBAHUS SIBICHUIN U
MPOLIECCOB;
yMEHHE BHJICTh MaTEMAaTHUYECKYIO 3a/lady B KOHTEKCTE MPOOJIEMHON CHUTyaIlud B
JIPYTUX DUCHUIIMHAX, B OKPY’KAIOIIEH KU3HU; YMEHHE HAXOJUTh B Pa3IMUYHBIX
HWCTOYHMKAX UHPOPMALNIO, HEOOXOMUMYIO JUISl PEIICHUS MaTeMaTHYECKUX
nmpo0OyieM, W TPEACTaBIATh €€ B MOHATHOW (opMe, NMPUHUMATH pEIICHHE B
YCIOBUSX HEMOJMHOW WM  HU30BITOYHOM, TOYHOM WM  BEPOSTHOCTHOM
uHpopManuu;
YMEHHUE TOHUMAaTh W MCIOJb30BATh MATEMAaTHYECKHUE CPEICTBA HAIJISTHOCTH
(rpaduku, TAOMUIBI, CXEMBI W Jp.) IS WUIIOCTPAllMHM, WHTEPIPETAIlUH,
apryMeHTalluu;

10) yMeHue BBLABUIaTh TUIIOTE3bI IPH PEUICHUH 33a4d, TOHUMAaTh HEOOXOIUMOCTh

WX IPOBEPKHU;

11) mOHMMaHHE CYIIHOCTH aJTOPUTMHYCCKUX MPEINUCAHUNA U YMEHUE JCHCTBOBATH

B COOTBCTCTBUU C NPCAJTOKCHHBIM aJITOPUTMOM.

B npeomemnom HalPaBIICHUM:

BbINYyCKHHK HAY4YUTCS B 7-9 kjaaccax (,ZIJ'ISI HUCIIOJIB30BaHUA B HOBCGI[HCBHOI‘/JI KU3HU U

o0ecIeYeHUsI BO3MOKHOCTH YCIICUIHOT'O TPOJOJIKCHU A 06p3,30BaHI/I5{ Ha 0a30BOM ypOBHC)

nemenmot meopuu mHolcecme u MamemamuiecKou 102UKu

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

IMOAMHOKCECTBO, MPUHAIIC)KHOCTD,

3a1aBaTb MHOXXECTBA INECPCUYUCIICHUEM HUX DJICMCHTOB;

HaXOJUTh MEPCCCUCHUC, O6”b€I[I/IHCHI/Ie, IIOAMHOXKECCTBO B HpOCTGfIHIPIX CUTyalusx;
MNPUBOIWUTE NPHUMEPBI U KOHTPIIPUMEPEI U1 MOATBEPKACHUS CBOUX BBICKa3bIBaHUM.

B nosceonesnoii srcuznu u npu uzyuenuu oOpyeux npeomemos:

HUCIIOJIB30BATh rpac[)nquKoe OpCACTABIICHUC MHOKCCTB [JId OIMMCAHWA pPCaJIbHBIX

MPOLIECCOB U SIBJICHHM, TIPU PEIICHUH 3324 APYTHX y4eOHBIX MPEIMETOB.
Yucna

palroHaIbHOE YHUCII0, apU(PMETHUECKUI KBaJAPaTHBIN KOPEHb;

OLICHUBATh 3HAYECHHE KBAAPATHOTO KOPHS U3 MOJIOKUTEIBHOTO LIEJIOr0 YHCIIA;

pacro3HaBaTh pallMOHAIBHBIE U UPPALMOHAJIBHBIE YHUCIIA;



CpaBHUBAThL 4YHCJIA.

B noseceonesnoii srcusnu u npu uzyuenuu oOpyeux npeomemos:.

OLICHUBATH PE3YyJbTAThl BEIYUCICHHUI MPU PELICHUN MPAKTUYECKUX 3a/1a4;

BBITIOJTHATH CPABHEHUE YHCEIT B PEATbHBIX CUTYAIUSX;

COCTaBJISITh YHUCIIOBBIE BBIPAXKEHUS TPU PEIICHUHM MPAKTHUUECKUX 3ajad M 3a7ad U3
JIPYTUX y4eOHBIX MPEIMETOB.

Toosrcoecmeennvie npeodpazosanus
UCIOJb30BaTh (HOPMYJIBI COKpAIIEHHOTO YMHOXEHHs (KBaapaT CyMMBbI, KBaJpar
Pa3HOCTH, Pa3HOCTh KBAJIPaTOB) AJIs YIPOIIEHHS BIYMCICHU 3HAYEHUI BBIPAKEHUI;
BBINIOJIHATH ~ HECJIOKHBIE  NPeoOpa3oBaHMs  APOOHO-IMHEMHBIX  BBIPAKEHUH U
BBIPQKEHUH C KBAaJPATHBIMU KOPHSAMH.

B nosceonesnoii srcuznu u npu uzyuenuu oOpyeux npeomemos:

IMOHUMATh CMBICJI 3allMCH YUCJIa B CTAHAAPTHOM BHC,
OIICPHUPOBATh HAa 0a3zoBOM YPOBHC IIOHATHUEM «CTaHAApPTHAA 3aIIMCh YHUCJIa».

Ypaeunenusn u nepasencmea
OnepupoBaTh Ha 0a30BOM YpOBHE MOHATHUSIMH: PaBEHCTBO, YHCIOBOE PaBEHCTBO,
ypaBHEHUE, KOPECHb YPABHEHUs, PELICHUE YPaBHEHUS,
IIPOBEPSTH CIIPABEIIIMBOCTD YUCIIOBBIX PABEHCTB;
pemaTh KBaJpaTHble ypaBHEHUS M0 (opMysie KOpHEN KBaJpaTHOTO YpaBHEHUS;

B nosceonesroii srcuznu u npu uzyuenuu opyeux npeomemos:

COCTABJIATH U PCIIATh JIMHEHHBIC YpaBHCHHUS IIPHU PCHICHHUHA 3a1a4, BOSHUKAIOIIUX B

JIPYTUX y4yeOHbIX MpeaMeTax.

Dynkuyuu
Haxoaute 3HaueHne QyHKIMH 0 3aJaHHOMY 3HAUYE€HUIO apryMEeHTa;
HaXO/JWTh 3HAUEHHE apryMeHTa MO 3aJaHHOMY 3HAYCHWIO (YHKIMHA B HECIIOKHBIX
CUTYAIHIX;
OTIpeNeNsATh MOJIOKEHUE TOYKH [0 €€ KOOpAWHATaM, KOOpPAMHATHI TOYKH IO ee
TIOJIO’KEHUIO Ha KOOPJMHATHOM MIIOCKOCTH;
1o TpaguKy HaXOIUTh 00JACTh OMpPEENICHUs, MHOKECTBO 3HAUYCHUH, HYIH (YHKIIHH,
MPOMEXYTKH 3HAKOIIOCTOSHCTBA, IPOMEKYTKH BO3pacTaHusl U yObIBaHUS, HaUOOJIbIIEEe
Y HauMeEHbIIIee 3HaYeHHs (QyHKINH;
CTpOUTh rpaduK TUHEHHON PyHKINH;
MIPOBEPSTh, SBISIETCA JHM JaHHBIN rpaduk rpadukoM 3agaHHON (QYHKIUN (JTMHEHHOMH,
KBaJIpaTUIHOM, 0OpaTHON MPOMOPIMOHATIBHOCTH);
OTIpeNeNsITh MPHUOMMKEHHBIC 3HAYCHUS KOOPAWHAT TOYKH TMepecedeHus TpaduKoB
bynxumii;

B nosceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

UCTIOJBb30BaTh IpaUKH peanbHBIX MPOIECCOB M 3aBUCHUMOCTEH MJIsl ONpENeNIeHUsT UX
CBOMCTB (HauOoyblllMe W HAaWMEHbIIWE 3HAYEHUS, NPOMEKYTKHM BO3paCTaHUS U
yObIBaHMsI, 00JaCTH OJOKUTEIBHBIX U OTPUIIATEIbHBIX 3HAUEHUH U T.11.);
MCIIOJIb30BaTh CBOMCTBA JIMHEHHOW (QYHKIMH W ee TpaduK NpU PEUICHHH 3a7ad U3
APYTUX y4eOHBIX ITPEIMETOB.



Texcmoegble 3a0auu
Pemate HecnmoXHBIC CHOKETHBIE 3aJa4d pa3HBIX THUIOB Ha Bce apupMeTHUYECKHe
JICNUCTBUS,
CTPOUTH MOJIEIh YCJIOBHS 3a]1a4uH (B BUJE TAOIHIIbI, CXEMBbI, pUCYHKA WJIM YPaBHEHUS), B
KOTOpPOM JaHbl 3HAYEHUS JIBYX M3 TPEX B3aMMOCBS3aHHBIX BEJIMYMH, C IIEJBIO MOMCKa
pelieHus 3a/1a4u;
OCYIIECTBIIATH CIIOCO0 MOMCKA PEIICHHS 3a7a4l, B KOTOPOM PaCCYX JIECHUE CTPOUTCSA OT
YCJIOBHS K TPEOOBAHUIO W OT TPeOOBAaHMS K YCIIOBHIO;
COCTABJIATH IIJIaH PEIICHUS 33/1a4u;
BBIJICJISITH ATAIbl PEUICHUS 3a/a4H;
WHTEPIPETUPOBATh BHIYUCIUTEIBHBIE PE3yJIbTAaThl B 3aJja4e, UCCIEA0BATh MOJIYYEHHOE
pelieHue 3a/1a4uu;
peraTh HEeCI0KHBIE JJOTHYECKHE 3aJa4l METOI0OM PacCyKICHHI.

B nosceonesnoii sorcusnu u npu uzyuenuu Opyeux npeomemos:

BBIJIBUTATh TUIIOTE3bI O BO3MOXHBIX TMPEACIbHBIX 3HAYCHHUSIX HCKOMBIX B 3ajaue
BEJIMYHUH (JIeN1aTh MPUKHUIKY).

Hcmopus mamemamuxu
OmnwuceBaTh OTAETBHBIC BBINAIONIMECS PE3yJIbTAaThl, MOJYUYEHHBIE B XOAE Pa3BUTHS
MaTeMaTUKU KaK HayKH;
3HATh MPUMEPHI MATEMATHUYECKUX OTKPBITUIA U UX aBTOPOB, B CBSI3M C OT€UECTBEHHOMN U
BCEMHUPHOU HCTOPUEN;
MMOHUMATh POJIb MaTeMaTUKU B pa3Butuu Poccum.

Memoowvr mamemamuru
BriOupate mnoaxonasimuii WM3y4YEeHHBIA METOA IS PEHICHUS HM3YYCHHBIX THUIIOB
MaTeMaTHUEeCKUX 3aJ1a4;
[IpuBoauT, TpUMEPHl  MATEMAaTHYECKHMX  3aKOHOMEPHOCTEM B  OKpYXaroUeu
JNEUCTBUTEIIBHOCTH U TPOU3BEJICHUIX UCKYCCTBA.

BbINyCKHHK _TOJYYUT BO3MOKHOCTH HAYYMThCSE B _7-9 Kiaccax (s oOecrieueHus

BO3MOKHOCTH YCHEIIHOTO MPOAOJKEHUS O00pa3oBaHHMS Ha 0a30BOM U YyriayOJeHHOM
YPOBHSIX)

dnemenmot meopuu MHOMHCECME U MAMEMAMUYECKOU J102UKU
MHOXECTBO, XapaKTEPUCTUKH MHOXKECTBA, DJIEMEHT MHOXECTBA, MYCTOE, KOHEYHOE U
OECKOHEUHOE MHOXKECTBO, MOJMHOXKECTBO, MPUHAMICKHOCTh, BKIFOUCHUE, PABEHCTBO
MHOECTB;
n300pakaTh MHOXXECTBA U OTHOIIIEHHE MHOXKECTB C MIOMOIIBIO KPYroB Ditniepa;
OTIpeNIeTSATh MPUHAIJICKHOCTh JJIEMEHTAa MHOXKECTBY, OOBEIWHECHHUIO M TEPECECUCHUIO
MHOECTB;
3a/1aBaTh MHOKECTBO C TOMOILbIO IEPEUHUCIICHHS 3JIEMEHTOB, CIIOBECHOT'O OMKCAHMS;
OTIEpUPOBATh MOHSITHUSMU: BBICKAa3bIBAHWE, MUCTUHHOCTb M JIOKHOCTh BBICKA3bIBAHMUSI,
OTpUIIAHWE BBICKA3bIBAHM, OMepalvy HaJ| BBICKA3bIBAHUSIMU: M, WJIU, HE, YCIOBHBIC
BBICKa3bIBaHUSI (MMIUIUKALIUN);
CTPOUTH BbICKA3bIBAHUsI, OTPULIAHUS BbICKA3bIBAHUU.

B nosceonesnoii srcusnu u npu uzyuenuu oOpyeux npeomemos:

CTPOUTDH LCTIOYKHU YMO3aKHIOquHﬁ Ha OCHOBC MCIIOJIb30BAHUSA ITPABUJI JIOTUKH,



HCII0JIb30BaTh MHOXXECTBA, OIICPAIIMU C MHOKCCTBAMHU, UX rpacbnqecxoe npecACTaBJIICHUC
AJIA OITMCaHUs PCAJIbHBIX IIPOLCCCOB U SIBIICHUI.

Yucna
e  OnepupoBaTh TMOHSTHUSMH: MHOKECTBO HATypaJIbHBIX YKMCEI, MHOXECTBO IEJbIX
YuCcell, MHOXECTBO PAIMOHAJIBHBIX YHCEI, HUPPALUOHAIBHOE YHCIIO, KBaJpaTHBIN
KOpPEHb, MHOKECTBO JICICTBUTEIHHBIX YHCEN,
*  BBINOJHATH OKPYTJICHHUE PAIMOHATIBHBIX YUCEI C 3aJaHHOM TOYHOCTBIO;
*  CpaBHHBAThH PALMOHAIBHBIC U HPPALIMOHAIBHBIC YUCTIA;
*  MPEICTaBIATH PALMOHATIBLHOE YHCIIO B BUJIE JIECITUUHON JpOoOHU

B noseceonesnoii srcuznu u npu uzyuenuu Opyeux npeomemos:

MPUMEHSATH NpaBUIa TPUOIMKEHHBIX BBIUUCICHUHM MPU PELICHUH MPAKTUYECKUX 3a]ad
Y pELIeHUN 3a7a4 JPYruX y4eOHBIX IPEIMETOB;

BBIIIOJIHATH CPABHEHUE PE3YJILTATOB BBIUYUCICHUN IIPY PELICHUU IIPAKTUYECKUX 3a1a4, B
TOM YHCJIe TPUOIMKEHHBIX BEIYUCIICHUM;

COCTaBJIATh U OLICHUBATH YMCIIOBBIC BBIPAXKCHUS MPU PEIICHUU NPAKTHYECKUX 3a1ad U
3a/1a4 U3 IPYrux y4eOHbIX PEIMETOB;

3aIUCBHIBAaTh U OKPYIVIATH YUCJIOBBIE 3HAUCHMs PEAIbHBIX BEJIMYMUH C UCIIOIb30BAHUEM
Pa3HBIX CUCTEM U3MEPECHUSL.

Tostcoecmeennvie npeodpazosanus
packiaabIBaTh HA MHOKUTEIN KBAJPATHBIN TPEXUJICH;
BBITIOJIHATE ~ NMPeoOpa3oBaHusl  JIPOOHO-PAIMOHABHBIX — BBIPAKCHHM:  COKpAICHUE
npoOel, mpuBeaeHue anreOpanyeckux apolel K oO0IeMy 3HaAaMEHATEelNo, CI0KEHHE,
YMHOXEHUE, JelIeHne ajaredpandeckux apoOeil, BO3BeAeHUE anredpandeckon Apoou B
HATypalIbHYIO W OTPUIIATEILHYIO CTETICHB;
BBITIOJTHATH TTPEOOPA30BaHUS BRIPAXKEHUH, COJEPIKAIINX KBaAPATHBIC KOPHHU;
BBIICTISATh KBAJpaT CYMMBbI WJIM PA3HOCTH JIBYWICHAa B BBIPAXKEHUSX, COJAEPIKAIIUX
KBaJIpaTHBIE KOPHHU;
BBITIOJTHATH TIPEOOPA30BaHUS BRIPAXKEHUH, COIACPIKAIINX MOTYITb.

B nosceonesnoii srcusnu u npu usyuenuu opy2ux npeomemos:

BBITIONTHSATH MPeoOpa3oBaHusl anreOpandyecKiX BhIPAKCHHUN NPU PEIICHUH 3a7a4 IPYTUX
y4eOHBIX TIPEIMETOB.

Ypaenenusn
OnepupoBaTh NOHATUSIMHU: YPABHEHHUE, KOPEHb YPABHEHMS, pAaBHOCHIIbHBIE YPaBHEHUS,
o0JacTh ornpeneaeHusl ypaBHEHNUS,
pelath KBaJpaTHbIC YPABHEHUS U YPaBHEHUSI, CBOJIMUMbBIE K KBaJIPATHBIM C MOMOIIBIO
TOIECTBEHHBIX MTPeoOpa3oBaHUM;
penatb IpoOHO-THHEIHBIC YPABHECHHUS,
pelaTh NpoCcTeme nppalluOHAIbHBIE YPABHEHMUS;
pelaTh ypaBHEHUs CIIOCOOOM Pa3yIOKEHUsI HA MHOYKUTEIU U 3aMEHbI IEPEMEHHOM;
pelaTh HECI0KHbIE KBAJPAaTHBIE YPABHEHUS C IAPAMETPOM;
penaTh HECIO0KHbIE CUCTEMbI JIMHEHHBIX YPAaBHEHU C MapaMeTPaMH.

B nosceonesnoii srcusnu u npu uzyuenuu oOpyeux npeomemos:

COCTABJIATh W pEIIAaThb KBaJpaTHbIC YPAaBHEHMS, YPAaBHEHMS, K HUM CBOJISIIHECH,
CUCTEMBI JIMHEWHBIX YPaBHEHUH, IPU PEILIEHUH 33]1a4 IPYyruX Y4eOHbIX [IPEAMETOB;



BBITIOJIHATh OLEHKY MPaBIOMNOJ00MS pe3yJbTaTOB, MOJY4aeMbIX TMPHU PEIICHUN
JIMHEWHBIX U KBAJPATHBIX YPAaBHEHHM M CUCTEM JIMHEHMHBIX YPaBHEHUN NpPH PEIICHUU
3a/1a4 JPYrux Y4eOHBIX MPEIMETOB;

BBIOMpaTh COOTBETCTBYIOIIME YypPaBHEHUS, WM HX CHUCTEMBbI JMJI COCTABJICHUS
MaTE€MaTUYECKON MOJIENIN 3aIaHHON peaIbHOM CUTYyalluu WK NPUKIaJHON 3a71a4H;
yMETh HWHTEPIPETUPOBATh MOJYUYEHHBIM IpPU PEHICHUU YpPaBHEHUS, WU CHUCTEMBI
pe3yJIbTaT B KOHTEKCTE 3aJJaHHOM PEAbHOM CUTYAIMU WY MPUKIAJHON 3a0a4H.

Dyukyuu
OnepupoBaTh NOHATHAMH: (YHKUMOHAJIbHAS 3aBUCUMOCTb, (YHKIMS, Trpaduk
¢yHKIMY, cnocoObl 3agaHusl (YHKUMM, apryMEHT W 3HayeHue (QyHKUIUH, O00JIacTh
ONpeNielIeHnss W MHOXKECTBO 3HAueHUN (QyHKUMM, HYIH (QYHKIUH, [OPOMEXYTKU
3HAKOIIOCTOSIHCTBA,
CTPOUTH TpaUKHU KBaIpaTUYHON (PYHKLMHA, 0OpaTHON MPONOPLUUOHAIBHOCTH, PYHKIIUU
Buna: y = VX ;
UCCIIE0BaTh (QYHKIMIO 110 €€ rpauKy;
HaXOJUTh  MHOXKECTBO  3HA4YEHWI, HYyJIW, MPOMEKYTKM  3HAKOIOCTOSHCTBA,
MOHOTOHHOCTHU KBaJIPAaTUIHON (PYHKIINU;

B nosceonesnoii srcuznu u npu uzyuenuu oOpyeux npeomemos:

WIIOCTPUPOBATH C MOMOIIBIO IpapuKa peaibHYI0 3aBUCUMOCTb WJIM MPOLECC MO UX
XapaKTepUCTHKAM;

UCIOJIb30BaTh CBOWCTBA M IpauK KBAJAPaTUUYHOM (YHKIMU MPH pPEUIeHUU 3a1ad M3
IPYTUX y4eOHBIX IPEIMETOB.

Hcmopua mamemamuku
XapakTepu30BaTh BKJIAJ] BBIJAIOIIUXCS MAaTEMaTHUKOB B Pa3BUTHE MAaTEeMAaTUKU U MHBIX
Hay4YHbIX 00J1acTe;
MOHUMATh POJIb MaTEMAaTUKU B pa3BUTHH Poccun.

Memoowvr mamemamuru
HUcnonb3ys  W3ydeHHbIE  METOAbI, MPOBOJWTH  JIOKA3aTEIbCTBO,  BBIMOJHSITH
OIIPOBEPKEHHUE;
BBIOMpaTh HM3YYCHHBIC METOJBI M HMX KOMOWHAIIMU I PEIICHUS MaTeMaTHYSCKHX
3a/1a4;
WCIOJIb30BATh MAaTeMaTUYECKWE 3HAHUSA Ui ONHUCAHUA 3aKOHOMEPHOCTEW B
OKpY>Karolllel AEMCTBUTEIBHOCTH U IPOU3BEACHUSIX HCKYCCTBA;
MPUMEHSATh MPOCTEUIINE MPOTPAMMHBIE CPEACTBA U AJIECKTPOHHO-KOMMYHUKAIMOHHbBIE
CHUCTEMBI MIPU PEIICHUNA MaTEMATUYECKHUX 3a]1ay.



Pa3gea 2

Conep:xanue Kypca ajareops! 9 kiacca

1. Hepasencmea.

YucnoBble HepaBeHCTBA M MX CBoMcTBA. [lowieHHOE ClOKEHHE M YMHOXEHHE
YHCJIOBBIX HEPABEHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM MIEPEMEHHOM U UX CUCTEMBI.

OcnogHnasi  yenrb — O3HAKOMUTH YYaIIMXCAd C MPUMEHEHHWE: HEPAaBEHCTB MJIs
OLICHKM 3HA4Y€HUMH BBIPAKEHUM, BbIpA0OTaTh YMEHHE pellaTh JIMHEWHbIE HEPABEHCTBA C
OJTHOU MepeMeHHO! U ux cuctemMbl. CBOMCTBA YMCIIOBBIX HEPABEHCTB COCTABIISIIOT Ty 0a3y,
Ha KOTOPOH OCHOBAHO PEIIECHHE JIMHENHBIX HEPABEHCTB C OJIHOM IepeMeHHOM. TeopeMsl o
MOYJEHHOM CJIOKEHUUM M YMHOXXEHUU HEPABEHCTB, HAXOJUTh IPUMEHEHUE MpuU
BBINIOJIHEHUU TMPOCTEUIINX YHNPa)KHEHUHW Ha OLEHKY BBIPAXKEHUI MO METOJy TIpaHUIL.
BBogsTcs  moHATHS  aOCOMIOTHOW  HOTPEHNIHOCTH W TOYHOCTH — HPUOJIMKEHHUS,
OTHOCHUTEJIBHOW TOTPEHIHOCTH. YMEHHMS NPOBOAUTH JEAYKTHBHBIE PpaCCYXACHUS
MIOJIy4arOT pPa3BUTHE KaK IIPU JOKA3aTEIbCTBAX YKA3aHHBIX TEOpEM, TaK M IIpHU
BBINIOJIHEHUY YIIPA)KHEHUI HA JOKa3aTeIbCTBA HEPABEHCTB.

B cBsI3M ¢ penieHreM JIMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHO: 1AETCs NOHATHE
O YHCIIOBBIX IMPOMEXKYTKAX, BBOJIATCS COOTBETCTBYIOLIME Ha3BaHUS M O00O3HAYEHUS.
PaccmoTpennio cucteM HEpaBEHCTB OJHOM IEPEMEHHOM IPEAIIECTBYET O3HAKOMIICHUE
yUaIIMuXCsl ¢ MOHATUSMU NIepecedeHuss 1 00bEJMHEHNSI MHOXKECTB.

[Ipn penieHuM HEPaBEHCTB MCIOJB3YKOTCS CBOMCTBA PABHOCWIIBHBIX HEPABEHCTB,
KOTOpBIE Pa3bsICHSIOTCS HAa KOHKpPETHBIX mpumepax. Ocoboe BHUMaHHUE CIIEAYET YAEIUTh
OTpabOTKE YMEHHS pelar MpOoCTeHIe HepaBeHCTBa Buaa ax>Dh, ax<b, ocraHoBHBHINCH
CHeIMalIbHO Ha ciydae, korna a <0.

B oroii Teme paccmaTpuBaeTcs TaKXKe PpEIICHHWE CHUCTEM JIBYX JIMHEWHBIX
HEPABEHCTB C OJIHOM IIEPEMEHHOM, B YAaCTHOCTH TaKWX, KOTOpPBIC 3alMCaHbl B BHUJE
JIBOMHBIX HEPABEHCTB.

2. Keaopamuunan pynkuus.

Oynkuus. CpoiictBa ¢pyHkuuid. KBagpaTHeiii TpexuieH. Pa3noxeHue KBaJapaTHOrO
TpexueHa Ha MHOKHTenn. DyHKIHS y = ax” + bx + ¢, ee cBoiicTBa U rpaduk. CreneHHas
byHKIHS.

OcHogHnasi yenb — pacUIMPUTh CBENEHUS O CBOMCTBaX (DYHKIMMA, O3HAKOMHUTH
yyalumxcs co CBOMCTBaMH U rpauKOM KBaapaTHUHON QyHKIuu. |

B Hayame TeMmbl cucTeMaTH3UPYIOTCS cBefeHHs O (QyHkuusax. IloBropsorcs
OCHOBHbIE TMOHATHS: (QYHKIMS, apryMeHT, oOjacTh ompeneiaeHus (QyHKUUU, Trpaduk.
JlatoTcsi TOHSATHST O BO3pacTaHUM U YOBIBAaHHUU byHKUIMH, MPOMEKYTKaX
3HAKOIOCTOSIHCTBA. €M caMbIM co3jaercs 0a3a JjIsi YCBOCHHS CBOWCTB KBaJIpaTUYHOMN
U CTENeHHOM (QYHKIUH, a Takxke Uid AajdbHeHmero yriayOneHus (yHKIHMOHAIbHBIX
Mpe/ICTaBICHUN MPU N3YYEHUH Kypca anreOpbl M Hayal aHajau3a.

[TonroToBUTEABHBIM IIATOM K M3YyYEHUIO CBOMCTB KBaJApaTHYHON (PyHKIMH
ABJIAETCA TaKKE€ pPAcCCMOTPEHHE BOIpPOCa O KBAaAPaTHOM TPEXUJIEHE U €ro KOPHSX,
BBIICJICHUU KBaJpaTa ABY4YICHA M3 KBaJAPAaTHOTO TPEXWICHA, Pa3jOKEHHH KBaJPATHOIO
TPEXWIEHA HA MHOKUTEIIH.



V3yueHne KBaApaTHYHON (YHKIMHA HAYMHACTCS C PACCMOTPEHHsT PYHKIMK y = ax’,
ee CBOMCTB M OCOOEHHOCTEH rpaduka, a Takxke IPYrMX YaCTHBIX BUIOB KBaJIpaTUYHOMN
GyHKIMM — QYHKIMN y = ax’ + b, y=a(x- m)?. DTH cBeIeHHS UCITONIB3YIOTCS TIPH
M3YYEHUHM CBOMCTB KBaJpaTU4YHOM (yHKuMHM oOuiero Buja. BakHo, 4ToObl yuamiuecs
moHsun, uto rpaduk (GyHKIEE y = ax’ + bx + ¢ MoxeT GbITh moNyueH u3 rpaduka
QYHKIMH y = ax® ¢ TOMOIIBIO JBYX NApaeNbHBIX MEPEeHOCOB. IIPHEMBI MOCTPOCHHS
rpajuka QyHKIMH Y = ax’ + bx + ¢ 0TpabaThIBAIOTCS HAa KOHKPETHBIX Npumepax. [Ipu
3TOM 0c000€ BHUMaHHE CIEAYyeT YACIUTh (OPMHUPOBAHUIO Yy YYALIUXCS YMEHHS
yKa3bplBaTh KOOPAMHATHI BEPILIMHBI Napaboibl, €€ 0Cb CUMMETPHUH, HAIpaBJICHHE BETBEH
napadoJbI.

IIpn m3yuyeHnn 3TOM TEeMBbI JaJbHEWIIEE Pa3BUTHE IOIYy4aeT YMEHUE HAXOIUThH I10
rpaduKy HPOMEXYTKH BO3pacTaHus M yObIBaHUS (DYHKLIMH, a TakkKe NPOMEXYTKH, B
KOTOPBIX (DYHKIIMSI COXpaHsET 3HAK.

Vyaruecss 3HAKOMSTCS CO CBOMCTBAMM CTEIIEHHOW (DYHKIMH y = X' [PU YETHOM H
HEYETHOM HATypaJbHOM TIOKa3arene N. BBoautcs monstue kopHs N-ii cteneHu. OHU
MOJTy4yaloT MPEACTABICHUE O HAXOXJIECHUU 3HAUYEHUN KOPHS C MOMOIUIbIO KaJIbKYISITOPA,
MpUYeM BbIPaOOTKa COOTBETCTBYIOLIUX YMEHUHN HE TpeOyeTcs.

3. Hepasencmea c 00HOI nepemeHHOl

Ilenbie ypaBHeHus. J[poOHble panuoHanbHBIE ypaBHEeHUs. HepaBeHcTBa BTOpOM
CTEIIEHHU C OJTHOU NepeMEeHHOU. MeTo1 MHTEPBAJIOB.

OcnosHnas yenb — CUCTEMaTU3UPOBaTh U 000OLIUTH CBEIEHUS O PELICHUU LIETbIX U
JApOOHBIX pallMOHAJIBHBIX YPaBHEHUH C OJHOM NepeMeHHOW, c(OopMHUpOBaThH yMEHHE
pelaTh HepaBeHCTBa Brja ax> + bx + ¢ >0 mwm ax’ + bx + ¢ <0, rae a # 0.

B oroii Teme 3aBepimiaeTcsi M3y4EHHE PALMOHAIBHBIX YpPaBHEHUHW C OJIHOM
NMepeMeHHOW. B CBsI3M ¢ 3TUM MNPOBOJIUTCA HEKOTOpoe 00oO0IIeHne W yriryOlieHue
cBeIeHUH 00 ypaBHEHHUSX. BBOIATCS MOHATHSA LIEOr0 PAlMOHAIBHOIO YPAaBHEHUS U €ro
CTENEHU. Y4Yalluecss 3HaKOMATCS C PEIICHUEM yYPaBHEHUM TPEThEH CTEIEHHW M YETBEPTOMU
CTENEHH C IIOMOIIBIO pPAa3JO0KEHUS HAa MHOXHMTEIM M BBEJIEHUS BCIOMOraTEIbHOU
IepeMeHHOM. Mero pelleHus YpaBHEHUM IIyTEM BBEACHUS  BCIIOMOTATEIbHBIX
NEepeMEeHHbIX Oy/leT WIMPOKO HCIOJIb30BaThCAd B JallbHEWIIEM TMpU  PELICHUU
TPUTOHOMETPUUECKHUX, JOTapU(PMUUECKUX U APYTHX BUJOB YpaBHEHUH.

PacmmmpsitoTcss  cBeleHUSt O pELIEHHH JAPOOHBIX pAIMOHANBHBIX ypaBHEHH.
VYyamuecs 3HAKOMATCA C HEKOTOPBIMU CIELMAIBHBIMM TPUEMAMM PELIEHUS TaKHX
YpPaBHEHUH.

dopMHUpOBaHHE YMEHH pelIaTh HEPABEHCTBA BUA ax’ + bx + + ¢ > 0w ax” + bx
+ ¢<O, rae a # 0 , ocymecTBIIeTCS C ONOPOW Ha CBEACHHS O rpaduke KBaJpaTHUYHOU
byHKIUN.

VYyamuecs 3HaKOMSTCS ¢ METOJIOM MHTEPBAJIOB, C TIOMOIIbIO KOTOPOTO PEIIA0TCS
HECJIOXKHBIE pallMOHAJIbHbIE HEPABEHCTBA.

4. Hepagencmea c 08ymsa nepemeHHbIMU
VYpaBHeHHE ¢ IBYMsI mepeMeHHbIMH U ero rpaduk. CHucTeMbl ypaBHEHHI
BTOpOM cTeneHu. PemenHue 3agady ¢ NMOMOIIBIO CUCTEM YpPaBHEHHMM BTOPOM CTEICHM.
HepaeHncTBa ¢ AByMsl IEPEMEHHBIMU U UX CUCTEMBI.
Ocnognasi yenb — BbIPa0OTaThb YMEHHE pellaTh MPOCTEUIINE CUCTEMBI,
COAEpKAIIUE YPABHEHUE BTOPOU CTENEHH C JBYMS NIEPEMEHHBIMHU, U TEKCTOBBIE 3a/1a4H C
MMOMOIIBIO COCTABJIEHUS TAKUX CHCTEM.



B nannoii Teme 3aBepiniaeTcsi U3y4eHUE CUCTEM YPaBHEHHM C IByMs IEPEMEHHBIMH.
OCHOBHOE BHHMMaHHE YJIENACTCS CHUCTEMaM, B KOTOPBIX OJHO W3 ypaBHEHUN IE€pBOM
CTEIEHH, a APYroe BTOPOH.

W3BecTHBIN  ydyamuMcsi CHnoco0 TMOACTAaHOBKM HAaXOAUT 3[eCh JajbHEuInee
NPUMEHEHHUE MU TMO3BOJIAET CBOAUTH PEIICHHE TAaKMX CUCTEM K PEHICHUIO KBaJPaTHOIO
ypaBHECHHUS.

O3HakoMJIEHHWE Yy4YallUXCsi C TpUMEpaMU CHUCTEM YpaBHEHUU C AByMS
NEpEeMEHHBIMHU, B KOTOPBIX 00a ypaBHEHHUS BTOPOM CTENEHH, TOJDKHO OCYIIECTBISATHCS C
JIOCTATOYHON OCTOPOKHOCTHIO M OTPAHUYUBATHCS MTPOCTEUIIUMU TTPUMEPAMH.

[IpuBneyeHne M3BECTHBIX ydallUMCsl TpadUKOB TMO3BOJISIET MPUBECTH MPUMEPHI
rpauyecKkoro pemeHus: cuctem ypaBHeHUd. C mOMOIIbI0 TpaUuecKux MpecTaBICHUM
MOXHO HarJsiTHO IIOKa3aTh y4YalluMCsl, 4YTO CHCTEMbl JIByX YpPaBHEHUM C JAByMSA
MePEeMEHHBIMU: BTOPOW CTEMEHH MOTYT UMETh OJIHO, JIBa, TPH, YETHIPE PEIICHUS WU HE
MMETh PELICHUN.

Pa3paboTaHHbIi MaTeMaTHYECKUU aImapar IMO3BOJISICT CYIIECTBEHHO PACIIUPHUTH
KJIaCC COJIEp>KaTeIbHbIX TEKCTOBBIX 3aJ1ay, PEIIAeMbIX C IOMOIIBbIO CUCTEM YpaBHEHUH.

N3yuenrne TemMBbl 3aBeplIaeTCs BBEJACHUEM TOHSATUNA HEPABEHCTBA JABYMS
MEPEMEHHBIMUA U CHUCTEMBI HEPaBEHCTB C AByMs nepeMeHHbIMH. CBeieHHs 0 rpadukax
YpaBHEHUW C JBYMS TIEPEMEHHBIMH MCIOJB3YIOTCS TMPU HWIUTIOCTPAIMA MHOXKECTB
peIIeHUIT HEKOTOPBIX MPOCTEHIITUX HEPABEHCTB C ABYMS IEPEMEHHBIMU U UX CUCTEM.

5. Dnemenmul NPUKIAOHOI MAmMeMaAmMUKU.

Matematnueckoe mojaenupoBanue. IlponentHsie pacyersl. [IpubnuxeHHBIC
BoluucieHUs. (OCHOBHBbIE TMpaBwia KoMOWHATOpuku. OTHOCHUTENbHAs YacToTa U
BEPOSITHOCTh ~ CliydallHOTO  coObITusi. Kiaccuyeckoe —ompenerneHue  BEPOSITHOCTH.
HauanbHbie cBe1eHUS O CTAaTUCTHUKE.

OcHosnass yenb — O3HAKOMUTH YYalIUXCSl C TOHATHSIMHU TE€PECTAHOBKU,
pa3MeIIeHus, COUYEeTaHusl U COOTBETCTBYIOIIMMHU (OpMyJIaMH JIJIsl TOJCUETa WX YHCIA;
BBECTH MOHATHUS OTHOCUTEJILHON YaCTOTHI U BEPOSITHOCTHU CIIY4aifHOTO COOBITHSI.

W3ydeHne TeMbl HAUMHAETCS C PEIICHUS 3a7a4, B KOTOPBIX TPeOyeTcs COCTaBUTh TE
WM WHbIE KOMOMHAIMM DJIEMEHTOB M TOJCYMTATh HX 4uCHo. PazbsacHsercs
KOMOWHATOPHOE MPABUIIO YMHOKEHUS, KOTOPOE UCTIONB3YeTCs B JAIbHEHIIIEM TIPHU BHIBOJIC
dbopMyI IS TOJICUETa YUCIIA MIEPECTAaHOBOK, pa3MelleHnil u codetanuii. [lpu u3yueHuun
JAHHOTO MaTepuaja HeoOXOIUMO OOpaTUTh BHHUMAHUE YUYaIlIUXCs HAa pa3jindue MOHATUN
«pa3MeNIeHue» U «CoueTaHue», CPOpMHUPOBATh Y HUX YMEHHE OMPEACNIATh, O KAKOM BHU/JIE
KOMOMHAIMI UAET peyb B 3a7aue.

B nanHOM TeMme ydamuecs 3HAaKOMSTCS C HAYaJIbHBIMU CBEACHUAMU W3 TEOPUU
BEpOSITHOCTEH. BBOAMTCS TOHSATHE «CIydailHOE COOBITHE», «OTHOCUTEIbHAS YacTOTay,
«BEPOSITHOCTh ~ CIIy4aHOTO  COOBITHS».  PaccMaTpuBarOTCS  CTaTUCTHYECKUH U
KJIACCUYECKUN TMOAXOABl K OIPEACICHUI0 BEPOATHOCTH CIy4yalHOTO cOObITHS. BakHo
oOpaTuTh BHMMaHWE Y4YAIIUXCS HA TO, YTO KJIIACCHYECKOE OTMPEJEICHHE BEPOSTHOCTU
MOHO TIPUMEHSTH TOJIBKO K TAKMM MOJIEJISIM PealbHBIX COOBITUH, B KOTOPHIX BCE UCXO/IbI
SIBJISTFOTCS. PABHOBO3MOKHBIMH.

6. Yucnoevle nocnedosamenvHocmu.
YucioBple  TMOCIENOBATEIBHOCTH.  ApudmeTndyeckas ©W  reoMeTpudeckas
nporpeccuu. GopMysbl N-rowieHa U CyMMBbI MIEPBBIX N YIEHOB Iporpeccuu. beckoHeuHo
yOBIBaIOIIAst TEOMETPUYECKAsT IPOTPECCHSI.



Ocnosnas yenb — JaTb TOHATUA 00 apuU(PMETHUECKOW M TeOMETPUYECKOil
HPOTPeCcCUsIX KaK YUCIOBBIX MOCIEI0BATEIBHOCTAX 0CO00T0 BUJIA.

[Ipy wu3yyeHUM TEMBI BBOJUTCS TOHATHE MOCIEJOBATEIbHOCTH, Pa3bsCHAETCA
CMBICI TE€pMHUHA «N-H WIEH NOCIeA0BATEIbHOCTH», BbIpaOAaThIBAETCS  YMEHUE
UCIOJIb30BAaTh HHAECKCHOE O00O03Haue€HHWEe. OTH CBEIEHUS HOCAT BCIIOMOTaTeIbHBIN
XapakTep M MCIOJB3YIOTCA JUId M3y4eHHs apu(METH4YEeCKOH U TeoMeTpuyecKon
IIPOTPECCUM.

PaGora ¢ ¢opmynamu N-ro 4jieHa W CyMMBbI HEpPBBIX I'a YJIEHOB HPOTPECCHH,
IIOMHUMO CBOEr0 OCHOBHOI'O Ha3HAu€HUs, IMO3BOJSIET HEOJHOKPATHO BO3BPALLATHCS K
BBIYMCIICHUSIM, TOXIECTBEHHBIM NPEOOpPa30BAHUSAM, PELIECHUIO yYpaBHEHUN, HEPABEHCTB,
CHCTEM.

PaccmarpuBatoTcsi ~ XapakTepUCTUYECKHE  CBOMCTBA apU(pMETHUECKOM U
reOMETPUYECKON MPOrpeccuii, 4YTo TMO3BOJSET PACHIMPUTH KPYT MpeiaraeMbIxX 3a/1ad.

1. Ancebpa 6 ucmopuueckom pazeumuu
3apoxaeHue anreOpbl, KHHTa O BOCCTAHOBJICHHUHM U MPOTHUBOMOCTABICHUU
Myxammena anp-Xopesmu. Mctopust popMupoBanusi MaTeMaTH4eckoro ssbika. Mcropus
pa3BUTHS MOHATHUS (YHKIIUU.
JL.®. Marnunkuii. I1.JI. Yeobmes. H.. Jlo6aueBckmii. B.Sl. bynskoBckmii. A.H.
Konmoropos. ®@. Buer. I1. ®depma. P. [lekapt. H. Tapranesa. JI. Kapgano. H. Ab6ens. b.
[Tackans. JI. [Tuzanckuii. K. INaycc.

8. Iloemopenue (umozosoe)
OcHosnas yenw. 11oBTOPUTD, 3aKpenUTh U 0000ITUTHL OCHOBHBIC 3YH, mony4yeHHbIe
B 9 KkJacce.



Pa3znen 3. YueOHO-TeMaTHYeCKOE NJIAHUPOBAHHE

Auredpa
Bcero 102 gaca B rox: 3 yaca B HEZIEIIO.

Yueonuk: Anredpa: 9 kmace/ A.I'. Mepansak, B.b. [lomonckwuii, M.C. SIkup - M: Benrana-
I'pad, 2014.

B ToM 4ucie
Ha:
%}
2
=
Ne = = A
HaumMeHoBaHuUe pa3/iesioB U TEM Bcero § g_ I~
=y ©
4acoB 5 g g
2
=
1 | HepaBeHncrtBa 20 19 1
2 | KBagparuunas QyHKIUS 37 35 2
3 | DneMeHTHI MPUKIATHON MaTEMATHKH 15 14 1
4 YucioBbIE OCIIENOBATEILHOCTH 17 16 1
5 | [loBropenue 9 9 -
6 | PernonanbHbie mpoOBEPOUYHBIE PAOOTHI 4 4 -
7 | Hroro 102 97 5




Pa3nea 6. TemaTnueckoe NJaHMPOBaHHE

Y [
N Ne Mara Mara OcHoOBHbBIE BH/IbI
YPOKa | ypoka Tema ypoka
IUIaH pakr NAeAITeIbHOCTH YUYCHUKA
n/n 0 Teme

I'naea 1. Hepasencmea (20 uacoe)

IMoBTopenune. §1. Uncionblie HepaBeHcTBa. (3uaca)

1 1 [ToBTOpEeHUEe OCHOBHBIX MOHATHI Kypca | Pacno3naeams 1 NpuBOUTH
8 kiacca IPUMEPBI YUCIIOBBIX
2 2 HucnoBble HEPABEHCTBA HEPaBCHCTB, HepaBerTB ¢
NIePEMECHHBIMH, JIMHEHHBIX
3 3 HucnoBbie HEPAaBEHCTBA HEPABEHCTB C OJIHOI
§2. OcHOBHBIE CBOIICTBA YNCJIOBBIX HepaBeHCTB (1 yac) TIePEMEHHOI, ABOMHBIX
4 4 OCHOBHBIE CBOICTBA YHCIIOBBIX HEPABCHCTB.
HEPABCHCTB Dopmynuposams:
§3. CiioxeHre U YMHOKEHHE YHCI0BBIX HepaBeHCTB. OUeHUBaHHe onpedenenus. CPABHEHHUSA
3HAaYeHus Boipazkenusi (3 yaca) ABYX GHCCI, PCIICHIA
5 5 Cl10’KeHHE YUCITIOBBIX HEPABEHCTB HCpaBCHCTBA C OZIHON
HIEPEMECHHO#, PAaBHOCHJIBLHBIX
6 6 YMHOXCHUE YUCIIOBBIX HEPABEHCTB

HCPAaBCHCTB, pCIICHUA

7 7 OneHnBaHNE 3HAYECHUS BBIPAKEHHUS CUCTCMbI HCPABCHCTB C

OJTHOW MIEPEMEHHOM,

4. HepaBeHnctBa ¢ ogHoii nepemennoii (1 4yac
§ p A p ( ) o0JacTu onpeeneHus

8 8 HepasencrtBa ¢ 01HOM nepeMeHHON BBIPAKECHUS;

C60UCMEa YNCIOBBIX

§5. PelieHue JIMHEHBIX HEPABEHCTB C OHOM NMepeMeHHOi. Ynca0BbIE
HEPABEHCTB, CI0XKEHUS U

npome:xxytkn (5 yacos)

9 9 YucaoBbIe TPOMEKYTKH YMHOMCHIA HHCTOBBIX
HEpPaBEHCTB

10 10 Perrenve mTuHEHHBIX HEPABEHCTB C Jloka3zviéams. CBOHCTBA
OJIHOM IepEMEHHOMN YHCIIOBBIX HEPABEHCTB,

11 11 Penrenne nMHENHBIX HEPABEHCTB C TEOPEMBI O CJIOKEHUH U
OJTHOM MepeMeHHON YMHO>XEHUH YUCIIOBBIX

12 12 Pemenue 3ananuii cBOAAIIMXCS K HEPABEHCTB.
PELICHHIO IMHEHHBIX HEPABEHCTB Pewamw nunelinbie

13 13 Pemenne 3amanuii cBOAAIIMXCS K HEpaBEHCTBA. 3aNMCHIBAThH
pELICHHIO IMHEHHBIX HEPABEHCTB peleHNs HEpPaBEeHCTB U UX

§6. CucreMbl JIUHEHHBIX HEPABEHCTB € 0/IHOI MepeMeHHOH (5 yacoB) CHCTEM B BUJE YHUCIIOBBIX

14 14 [Iepeceyenune 4nCIOBBIX MPOMEKYTKOB TPOMEIKYTKOB,

00BbeTMHEHNUS, TIepECCUCHUS

15 15 CucreMbl TMHENHBIX HEPABEHCTB C YHCIIOBBIX MPOMEKYTKOB.
OJTHOH NMEPEMEHHON Pemats cucremy

16 16 CucreMbl TMHENHBIX HEPABEHCTB C HEPaBEHCTB C OHON
OJIHOM TIEPEMEHHOM nepeMeHHon. OneHnBarhb

17 17 CucreMbl TMHENHBIX HEPABEHCTB C 3HAUEHUE BBIPAKEHUS.
OJIHOW IEPEMEHHOMN N3o06paxats Ha

18 18 3ananuii, CBOJAIIMECS K PELICHUIO KOOPAMHATHOU MPSMOM
CHCTEMBI JINHEHHBIX HEPABEHCTB 3aJJaHHbIC HEPABEHCTBAMH

19 19 O030pHBII YPOK o TEME | YUCIIOBBIE IPOMEKYTKU
«HepasencrtBa»

20 20 KontpoabHas padora Nel mo Teme
«HepaBeHncrBa»

TI'nasa 2. Keaopamuunas gpynxuus (37 uacos)




§7. lloBTOpeHue u pacmupenue cBeaeHuii 0 pyHkiuu (2 yaca)

Onucvisams TIOHATHE
(GyHKIMK KaK IpaBuia,

21 1 [ToBTOpEHME M pacIMPEHUE CBEACHUN
S, YCTaHABJIMBAIOIIECTO CBS3b
22 2 [ToBTOpEeHME U pacuIUpeHUe CBEACHUI MEHILY SIIEMCHTAMH ABYX
MHOECTB.
0 GpyHKIUN
= Dopmynuposamy:
§8. CBoiicTBa ¢pynkunu (3 yaca)
onpeodenenus: HyIs
23 Hynmu ¢pyakmmn (YHKIIUY; TIPOMEKYTKOB
24 ITpoMeKyTKH 3HAKOIIOCTOSHCTBA SHAKONOCTOAHCTBA
byHKIH bynkumn; Gynxuuy,
25 5 [IpOMeKyTKH BO3PACTAHHS 1 yObIBaHms | DOSPACTAIOICH
bymKimH (yObIBaromeii) Ha
§9. MocTpoenue rpadpuxa pynxkuun y=kf(xX) (2 uaca) MHOKCCTBC, KBapaTHIHO
(YHKITUY; KBaJPATHOTO
26 6 Hoctpoenue rpapuka pynxunn y=kf(X) | yepasencrsa;
27 7 [Moctpoenue rpaduka pynkimu y=Kf(X) ;60710’"60 KBaJpaTHIHOH
- - YHKIIHH;
§10. IMocTpoenue rpadpuxos pyuxuuu y=f(x)+b u y=f(x+a) (3 yaca) NPAGIIA TIOCTPOCHS!
28 8 [MocTpoenue rpaduka GyHKIHUHU rpaduKoB QyHKIMI C
y=f(x)+b MOMOIIBIO TIPeoOpazoBaHuit
29 9 [MToctpoenwue rpaduka GyHKIIUH Buaa f(x) — f(x)+a;
y=f(x+a) f(X) — f(x + a); 1(x) — kf(x).
30 10 [Toctpoenue rpadukoB GpyHKINN Cmpoump Tpaduxu
y=f(x+a)+b u y=kf(x + a)?+b (yHKIHMI ¢ TOMOILIBIO
§11. KBagparnunas ¢pynkuus, ee rpapuk u cBoiicrea (64acoB) npeodpasoBaHuii
suza f(x) — f(x) + q;
31 11 KBanpartuunas ¢pyHkus f(X) — f(x + a); Fx) — KF(x).
32 12 Anroputm  moctpoenusi  rpaduka | Cmpoums rpaduk
KBaIpaTUYHON (PYHKIIMH KkBajapaTuuHoi pyHkuuu. [To
33 13 [Moctpoenne rpaduka KpagpaTHuHOU | TPAQHKy KBaIpaTHYHOM
byHKIMH (GYHKIIMH ONIUCHIBATD €€
34 14 [Moctpoenne TpaduKa KBaJpaTHYHOl | CBOMCTBA.
GyHKIIHT Onucvleams CXeMaTUIHOE
35 15 CBoiicTBa KBaJpaTUUHON QYHKIUN pacmonokeHne mapadoisl
36 16 Coon — OTHOCHUTEIBHO OCH a0CIIICC
BOMCTBa KBaJApaTUYHON (QYHKIIUU B 3ABHCHMOCTH OT 3HAKA
37 17 O0630pHBII YpOK o TeMe | cTapiiero koddduirenrta u
«KBanparnunas ¢pyHKuus, ee rpadyuK U | JUCKPUMUHAHTA
CBOWCTBa» COOTBETCTBYIOIIETO
38 18 KontpossHass pa6ora Ne2 mo Teme | KBa[pPaTHOTO TPEXWICHA.
«KBagparuunas byHkuus, ee
rpaguk u cBoiicTBa»
§12. Pemienne KBaJApaTHLIX HepaBeHCTB (6 yacoB)
39 19 ﬁgr;);)eyichh;BpemeHHﬂ KBaJIpaTHBIX Pewamp xBaparbic
20 20 P P HEpaBEHCTBA, UCTIONb3Ys
eIIeHNe KBaIPaTHBIX HEPABEHCTB CXEMY PACTIONOKEHES
41 21 Pemenue kBaapaTHBIX HEPABEHCTB napabosIbl OTHOCUTEIHHO
42 22 Pemenne kBagpaTHBIX HEPABEHCTB ocu abermce.
43 23 3amanusi, CBOJAIINECS K PEIICHUIO

KBaJPAaTHBIX HEPABEHCTB




44 24 3amanusi, CBOJIAIINECS K PEIICHUIO

KBaJIPaTHBIX HEPABEHCTB
§13. CucreMbl ypaBHeHM ¢ ABYMSI lepeMeHHbIMHU (6 4acoB)

45 25 I'paduueckuit MeTOI pEIICHUsI CHCTEM
ypaBHEHUH C IByMsI IEpEMEHHBIMU

46 26 Pemenue cucrem ypaBHEHUI METOI0M
MIOJICTAHOBKHU

47 27 Pewenne cucreM ypaBHEHUN METOAOM
MI0JICTAHOBKHU

48 28 Pemenue cucreM ypaBHEHUH METOAOM
CIIOKEHHSI

49 29 Merton 3aMeHbI IEPEMEHHBIX TIPH
pELICHUU CUCTEM YpAaBHEHUI

50 30 OrnpezenieHne KOJMYECTBA PELLICHUM
CUCTEMBbI YPaBHEHHM

§14. MaremaTnueckoe MoJenpoBanme. Pemenne 3a1a4 ¢ noMoumb10
CHCTEeM YpaBHeHM I BTOPOii cTeneHn

Onucwisams rpaduuecKuii
METOJ| PELICHHSI CUCTEMBI
JBYX YPaBHEHUHU C JBYMs
IIEPEMEHHBIMH, METOJL
MIOJCTAHOBKHU U METOJL
CJIOKECHMSI ISl PELLICHUS
CUCTEMBI JIByX YPAaBHEHHUI C
JBYMsI IEPEMEHHBIMU, OJTHO
13 KOTOPBIX HE SBJISETCS
JVMHEUHBIM.

Peuiamb TEKCTOBEIC 3aJa4u,
B KOTOPBIX CUCTEMA ABYX

(S yacos) YPaBHEHHUU C IBYMs
o1 31 Maremarnueckast MOJEIb 3a1a41 HIEPEMEHHBIMH SIBJISCTCS
52 32 DTarnbl pelieHus MPUKIaIHON 3a1a4u MaTeMaTIeCKon MOACIIBIO
peanibHOTO MpoIiecca,
53 33 Perienue npukiagHbIX 3a1a4 C ¥ MHTEPIIPETHPOBATH
MTOMOIIIBIO0 CUCTEMBI YPaBHEHUH C PEe3YJIbTAT PELLICHHSI
JIBYMsI IEpEMEHHBIMU CHCTEMEI
54 34 Pemrenue 3a1au ¢ TOMOIIBIO CUCTEM IIpusooums npumepol
YPaBHEHHUH BTOPOH CTEICHH MaTeMaTHUECKUX MOJeIei
55 35 Pemenne 3ama4d ¢ TOMOIIBIO CUCTEM peaNbHbBIX CI/ITyaHI/Iﬁ;
ypaBHEHUI BTOPOI cTENEeHU MIPUKJIAIHBIX 33129
56 36 OO630pHbIi ypok 1o Teme «Pemmenue | Onucvisams 3Ta1sl peleHus
KBaJIPATHBIX HEPABEHCTB MIPUKJIATHOM 3a7a9H.
57 37 KonTposabnas padora Ne3 mo teme
«Penrenne KBapaTHbLIX HEPABEHCTB.
CucreMbl ypaBHEHHI ¢ ABYyMs
nepeMeHHbIMU»
I'naea 3. Inemenmut npuxknaonoii mamemamuxu (15 uacoe)
§15. IlpoueHnTHbIE pacueThbl (2 yaca) ITpusodumo npumepoi:
58 1 HpOHeHTHBIe pacquBI HpI/I6HI/I)KeHHBIX BCJIMYUH,
HCIIOJIB30BAaHUA KOM6I/IHaT0pHBIX
59 2 [IpouieHTHBIE pacueThl NPaBUI CYMMBI U IPOM3BEICHHS;
CITy4alHBIX COOBITHH, BKIIIOYAst
§16. AGcooTHAsA 1 OTHOCUTeIbHAs norpemHocTu (1 vac) JIOCTOBEPHBIE H HEBO3MOKHBIE
60 3 AOCOTIOTHAS M OTHOCHTEIIbHAS COOBITHA; ONBITO ¢
PAaBHOBEPOATHBIMHA UCXOJdaMU;
HOFpeHJHOCTI/I IpeACTaBJICHNUA CTATUCT. JaHHBIX
§17. OcHoBHBIE NpaBHJIa KOMOMHATOPUKH (3 Yaca) B BHJIE TaOJIHUI, TUArPaMM,
Tpa(UKOB, NUCIIOJIb30BaAHUS
61 4 Komb6uHaTopHO€ paBUI0 CyMMBI ng%)ﬂmoémm CBOCTE
62 5 KombuHaTopHOE npaBUIio OKPYKAIOUIMX ABJICHHI.
Dopmynuposams.
IPOM3BCACHNA onpedenenus: aOCOIOTHOM
63 6 Kombunaropuoe npasuio HOTPEITHOCTH, OTHOCHTEIEHON
IIPOU3BCACHUSA MHOrPEIIHOCTH, JOCTOBEPHOTO

§18. YUacToTa U BepOSITHOCTD CJIy4ailHOT0 coObITHSI (2 yaca)

CO6I)ITI/ISI, HCBO3MOXKHOI'O




64 7 YacToTa 1 BEpOSITHOCTH CITY9aifHOTO COOBITHSL; KIIACCHYECKOE
COGBITHS oTpejieNieHUe BEPOSTHOCTH;
65 3 q = npasuna: KOMOMHATOPHOE
acToTa U BEPOATHOCTH CIIy4alHOTO MPABHIO CyMMB1, KOMGHHATODHOE
coObITHS HPABHIIO IPOM3BEICHNS.
§19. Kuaccuueckoe onpejesieHne BepOSATHOCTH (2 yaca) TMoACHATH ¥ 3aMUCHIBATE HOPMYITY
CJIOKHBIX MPOLIEHTOB. [IpoBOaUTH
66 9 Knaccudaeckoe ornpenencHue NIPOTICHTHBIE PACUETH ¢
BepO}ITHOCTI/I HCIIOJIb30BAHUEM CJIOXKHBIX
67 10 Krnaccudeckoe ornpenencHue TIPOLICHTOB.
BEPOSATHOCTH Haxooums TO4HOCTH
TIPUOIIMKEHUS 110 TabJuLe
§20. HauanbHble cBeleHHUs 0 cTaTucTHKe (3 yaca) I S——
68 11 C6op mauubIx. CrocoOsl Hcnonp3oBaTh pa3nuyaHbie GopMBL
3aIlluCHu HpI/I6JH/I)K. 3HA4YCHUA
MPEJICTABJICHUS TAaHHBIX U UX aHAJIN3
BeMYUHBL. OIEHUBATH PUOIIIK.
69 12 CTaTUCTUYCCKHUE XaPAKTCPUCTHKY IS | syaueHie BeHUHHBL
aHanMn3a JaHHBIX IIposooumsb OIBITHI CO
70 13 Pemrenue cratucTuyeckux 3anad CITy4aiHBIMI HCXOJ[AMH.
TTosICHATE ¥ 3amUChIBaTh (hopMyITy
71 14 OO030pHBIN ypOK IO TeMe «DJIEMEHTHI | HaXOKACHHS YACTOTHI CITy4aiiHOrO
HpHKHaHHOﬁ MaTEeMaTUKu» coObITHsA. ONUCHIBATh CTATHCTHY.
OLICHKY BCPOATHOCTHU CITYyHYaUHOT'O
coObITHs. HaxouTh BEpOATHOCTh
72 15 Konrpoabnas padora Neu4 1o Teme CITyaaiHOTo COBHITHS B OMEITAX C
«JJ1eMeHTbI MPUKJIATHOi PaBHOBEPOATHBIMHU MCXOJIAMH.
MaTeMaTUKHW» Onucviéams dTanbl CTATUCTHY.
uccienoBanust. OpopmisaTs HHG-
LU0 B BHJIE TaOJIUI] U AHarpaMM.
W3BnekaTh nHO-IHIO U3 TaOIHI U
nuarpamm. Haxonuts u
MIPUBOAUTH IPUMEPBI UCITONB3-5
CTaTUCTUYCCKUX XapaKTCPUCTHUK
COBOKYITHOCTH JAHHBIX: CPEAHEEC
3HAaYCHUE, MOJIa, pa3Max, MeIHaHa
BBIOOPKHU
I'naséa 4. Yucnoewvie nocineoosamenvnocmu (17 uacos)
§21. Yucaossble nociienoBareabHoctu (1 yac) IIpusooumonpumepel: NOCIENO
BaTEJIbHOCTEMN; YUCITOBBIX
73 1 YucioBble MOCIET0BATENHLHOCTH HOC/IEI0BATEIPHOCTEH, B
§22. Apupmernyeckas nporpeccusi (4 gyaca) 1aCTHOCTH aPH(IlMeTH%CKOﬁVH
reOMETPUYECKOM MPOrPECCHit;
74 2 Apudmernueckas nporpeccus HCHOIB30BAHNS
75 3 Apudmernueckas nporpeccus TIOCICA0BATEIPHOCTCH B
peabHOM JKU3HM; 3a/1a4, B
76 4 Apudmernyeckas nporpeccus KOTOPBIX PaCCMaTPUBAIOTCS
77 5 Apudmerndeckas Iporpeccus CYMMEL C 6ECKOHEHEIM

§23. Cymma N nepBbIX 4ieHOB apudmMeTnyeckoi nporpeccun (3 4aca)

78 6 CymMma N nepBbIX YJIEHOB
apru(METHIECKON IPOTPECCUU

79 7 CymMma N nepBbIX YJIEHOB
apru(METHIECKON IPOTPECCUU

80 8 CymMma N nepBbIX YJIEHOB
apruMETHIECKON TPOTPECCUH

§24. I'eomeTpuueckasi nporpeccusi (3 yaca)
81 9 I'eomerpuueckas mporpeccus

YHUCIIOM CIIaraeMbIX.
Onucvleamy: TIOHATHE
[IOCIIEZIOBATENHHOCTH, WiECHA
[IOCIIEZI0BATEIBHOCTH, CIIOCOOBI
3a/1aHMs OCJIEeI0BATEIHHOCTH.
Buiuucnsamo unensl
MOCJIEI0BATEIbHOCTH,
3aJaHHOU (POPMYIIOH N-TO
YJIeHa I PEKYPPEHTHO.
Dopmyauposamy:
onpeoenerusi: apupMeTnIecKo
i mporpeccum,




82 10 I'eomerpuueckas mporpeccus
83 11 I'eomeTpuueckas mporpeccus
§25. CymMa N nepBbIX YWJIEHOB reOMeTPUY€eCKOM MPOrpeccuu
(2 yaca)
84 12 CyMMa N IepBBIX YICHOB
TeOMETPHUECKON POTPECCU
85 13 CymMa N nepBbIX YJICHOB

TreOMETPUUYECKOI MPOrpeccuu

§26. Cymma GeckOHe4YHO# reoMeTpUYecKoil mporpeccun (2 yaca)

TEOMETPHUYECKON MPOTPECCHU;
c601icmea IICHOB
T€OMETPUYECKON U
apuMeTUYECKON TPOTPECCHI.
3adasams apupMeTHIECKYIO U
TEOMETPHUYECKYIO POTPECCUH
PEKYpPPEHTHO.

3anucvisams 1 nosicusms Gop
MYJIbI O0IIIero deHa
apudmeTndyeckor u
reOMETPUYECKOH IIPOTPECCUN.
3anuceieame 1 dokazvieamo.

86 14 CyMMa GECKOHEYHOM TeOMEeTPUIECKOM
(hopMyITBI CyMMBI N TIEPBBIX
porpeccuu 9
87 15 CyMMa 6ECKOHCTHOM TCOMETPHUCCKOH | oo apUOMETIICCKOl 1
™ p FEOMETPUUYECKON IPOrPecCuit;
HpOFpCCC%I/I (hopMyITBI, BEIpaXKarOIINe
88 16 OO630pHBI ypok MO Teme «UHUCIOBBIC | cpoiicTBa YWIEHOB
OCJICAO0BATCIILHOCTH apudmeTnyeckor u
89 17 KonrposbHast pa6ora Ne5 mo Teme | TeOMETpPHUIECKOH MPOrpecCcHid.
«YucjaoBble NOCJA€I0BATEIbHOCTH » Buiuucnams cymmy
0ECKOHEYHOH reoMeTPHUECKON
IIPOTPECCUH, Y KOTOPOii | q | <
1. IIpencraBnare OeCKOHEYHEIE
MIEPUOJUYECKUE TPOOH B BUJIE
O0OBIKHOBEHHBIX
Hoemopenue ucucmemamusauus y‘le6H020 mamepuana
(9 uacos)
90 1 JleiicTBHSI ¢ pallMOHATBHBIMU APOOSIMU
91 2 CgoiicTBa CTENEeHHU c 1EITBIM
TOKa3areieM
92 3 CaoiicTBa apuMeTHIECKOTO
KBaJIPaTHOTO KOPHS
93 4 KBanpatusle  ypaBHeHus. Teopema
Buera
94 5 CucreMbpl JHMHEWHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHOMU
95 6 25.05 KBangparuunast ¢yHknus, ee rpaguk u
CBOMCTBA
96 Pemenne kBagpaTHBIX HEPABEHCTB
97 8 CucremMbl  ypaBHEHHH €  JOByMs
TIePEeMEHHBIMU
98 9 DeMeHTHI IPUKIIaTHOW MaTeMaTHKH
Pezuonanvnvie nposepounsvie paoomot (4 uaca)
99 1 PIIP
100 2 PIIP
101 3 PIIP
102 4 PIIP







