1. llosicHUTEALHAA 3ANTUCKA.

1. PaGouas nporpamma mo anredpe it 9 Kgacca cocTaBieHa HA OCHOBE
aBTOPCKOM TporpaMMbl mpeAMeTHOW JuHuM cucteMbl YMK «Anroputm ycmexay o
anredpe 7-9 xmacco A.I'. Mep3nsk, B.b. Ilononckuii, M.C. Sxup.

Ucnonezyembiii YMK BritowaeT: ydeOHMK aisi 0011eoOpa3oBaTelIbHBIX KJIACCOB
Anre6pa 9 xnacc. A.I'. Mep3msik, B.b. [Tononckuii, M.C. fxup . — M.: Benrtana-I'pad,
2014, mumaktuyeckue Mmarepuaisl, A.I'. Mepsnsak, B.b. Ilononckuii, E.M.PabunoBuu,
M.C. Axup .

3. VY4eOHbIil M1aH mpeaycMaTpuBaeT B 9 kinacce nzydeHue anreOpsl B oobeMe
102 gaca B rox, 3 gaca B HEJICITIO.

4. [Inanupyemsbie pe3yabTaTbl OCBOCHHS y4ueOHOro mpenmera «Anredpa» B 9
KJacce.

N3yuenne anreOpsl B 9-oM Kiacce OCHOBHOM — IIKOJBI JIA€T BO3MOYKHOCTb
o0yyaromuMcs JOCTUYb CIEIYIOIIMX PE3YIbTaTOB PA3BUTHUSA:

B 1U4YHOCmMHOM HAIIPABJICHUU!

1) BocmuTaHME POCCHHCKOUN IpaKJaHCKOW MICHTHYHOCTU: MATPUOTH3MA, YBAKCHUS
Kk OTeuecTBy, OCO3HAaHUS BKJIAJa OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHE MHPOBOMU
HayKH;

2) OTBETCTBEHHOE OTHOUICHWE K YyYEHHUIO, TOTOBHOCTh H  CIIOCOOHOCTH
o0y4aromuxcsi K CaMOPa3BUTHIO M caMOOOpa30BaHHUIO HAa OCHOBE MOTHBAIUHU K
OOy4EeHUIO U MO3HAHUIO;

3) oco3HaHHBIA BBIOOP M MOCTPOCHHE NalbHEWIIEH WHAWBHIYaTbHOW TPACKTOPUHU
oOpa3oBaHusi Ha 0a3e OPUEHTUPOBKH B Mupe npodeccuii U mpodeccuoHaTbHbIX
NPEANOUYTEHUI ¢ YUYETOM YCTOWYMBBIX MO3HABATEJIBHBIX MHTEPECOB, a TAKXKE Ha
OCHOBE (pOpMUPOBaHUSA YBAXUTEIBHOTO OTHOUIEHUS K TPYAY, Pa3BUTHUE OIbITA
y4acTHsl B COLMAIBHO 3HAYUMOM TPY/IE;

4) yMeHHE KOHTPOJIHMPOBATH IMPOLECC W pe3yiabTar y4eOHOH M MaTreMaTH4ecKOu
JeATEIIbHOCTH;

5) KpUTHYHOCTh MBIIUICHHS, WHUIMATHBA, HAXOMAYMBOCTh, AaKTHBHOCTH IIPH
pEelICHUM  MaTeMaTHYECKUX 3a/ad.

B Memanpedmemnom HalpaBJICHUUN:

1) yMeHHe CaMOCTOATEIbHO OMpPENCNsATh LEIH CBOEro OOYy4YeHHs, CTaBUTh WU
bopmynHupoBaTh s ce0s1 HOBBIE 3aa4HU
B yuéoe:
* pa3BUBAaTh MOTHMBBI M1 MHTEPECHI CBOEH MM03HABATEIBHON NEATEIBHOCTH;
* yYMEHHE COOTHOCHUTH CBOM JEHCTBUS C INIAHUPYEMBIMHU pe3yJibTaTaMH,
OCYILIECTBJIATH KOHTPOJIb CBOEH AESITEIbHOCTH
B IPOLIECCE TOCTHKEHHUS pe3yibTara:
*  ONpEeAeNATh CIOCOOBI NEUCTBUI B paMKax MPEJIOKEHHBIX YCIOBUH U
TpeOOBaHUI;
*  KOPpPEKTHpPOBAaTb CBOM JEUCTBHUA B COOTBETCTBUU C H3MEHSIOLIECHUC
CUTyalueu;



2) yMEHHUE OIpEeNeNATh MOHATHS, CO3/1aBaTh 000OIICHNUs, YCTAHABINBATh aHAJIOTHH,
KJIacCU(PUUUPOBATh, CAMOCTOATEILHO BBIOMpPATh OCHOBAHUS M KPUTEPUHU JIA
Ki1accupuKamnuu;

3) yMeHue yCTaHaBIMBATh NPUYMHHO-CIEICTBEHHBIC CBS3H, CTPOUTH JIOTHYECKOE
paccyxieHue, yMO3aKiIoueHe (MHAYKTHUBHOE, JEIYKTUBHOE W IO aHAJIOTUU) U
JieJaTh BbIBOJIbI;

4) pa3BUTHE KOMIIETEHTHOCTH B OOJacTH HCHOJB30BAaHUSI HHPOPMAIIMOHHO-
KOMMYHHMKALlMOHHBIX TEXHOJIOTHIA;

5) mepBoHauajbHbIC MpPEACTaBICHUA 00 HAEIX M O METOJaX MaTeMaTHKH Kak 00
YHUBEPCAJIILHOM SI3bIKE HAYKU U TEXHUKH, O CPEACTBE MOJICTUPOBAHUS SIBICHUN U
IIPOILIECCOB;

6) yMeHue BUAETH MAaTEMATHUYECKYIO 3a]a4y B KOHTEKCTE MPOOJIEMHON CUTyallH B
JIPYTUX TUCUMIUIMHAX, B OKPYXalolleil *KU3HU; YMEHUE HAXOJUTh B Pa3IM4YHBIX
UCTOYHUKAX HUHPOpMALMIO, HEOOXOAUMYIO JUId pEHIeHHs MaTeMaTHYeCKHX
npoOneM, M NpeACTaBiIATh €€ B MOHATHOM (opme, NPUHUMATh pEIICHUE B
YCIOBUSAX HEMOJHOW WM HW30BITOYHON, TOYHOW WM  BEPOATHOCTHOM
uHpopManuu;

9) yMeHHME TOHUMATh M HCIOJIB30BaTh MaTEMAaTHYECKHE CpEJCTBAa HAIJISAIHOCTH
(rpaduky, TaOMUIBI, CXEMBl W Jp.) JUISl WUIIOCTPalUH, WHTEPIpETaLNH,
apryMeHTalNH;

10) y™MeHwue BBIABUraTh TUIIOTE3HI MIPH PEIICHUH 3a]a9d, IOHUMAaTh HEOOXOUMOCTh

UX MPOBEPKU;
11) moHMMaHHWE CYIIHOCTH alTOPUTMHYECKUX MNPEANHCAHUNA W yMEHHE [eHCTBOBaTh B
COOTBETCTBHHU C MPEI0KEHHBIM aITOPUTMOM.

B npeoMemHOM HAIPABJICHUU:

Conep:kanue Kypca ajaredpsl 9 kiacca

1. Hepagencmaa.

YucnoBble HEpaBEHCTBA M MX CBOMCTBA. [lowleHHOE CIOXKEHUME U YMHOXKEHHUE
YHUCJIOBBIX HEPABEHCTB. JIMHEITHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI.

OcHosnas yeab — O3HAKOMMUTBH Y4YalMXCS C NPUMEHEHHWE: HEPABEHCTB IS
OLIEHKM 3HAaYE€HUI BBIPAXEHUH, BbIPA0OTAaTh YMEHHUE pEIlaTh JUHEIHbIE HEPABEHCTBA C
OJTHOM TepEMEHHON 1 MX cucTeMbl. CBOMCTBA YHCIIOBBIX HEPABEHCTB COCTABIISIIOT Ty 0azy,
Ha KOTOPOW OCHOBAHO PEIICHUE JIMHENHBIX HEPABEHCTB C OJHOU IepeMeHHOU. TeopeMsl O
[IOWICHHOM CJIOKEHUM M YMHOXXEHHUM HEPABEHCTB, HAXOJIWTh NPUMEHEHUE IIpU
BBITIOJTHEHUM MPOCTEUIINX YIPAKHEHUM HA OUEHKY BBIPAXKEHHM IO METOJY TpaHML.
BBoasTcss moHATHS ~ aOCONIOTHOM  TOTPEHIHOCTH M TOYHOCTH  MPHUOIMKEHUS,
OTHOCUTEIIBHOW TMOTPEIIHOCTH. YMEHHUsS NPOBOAUTH JIEAYKTHUBHBIE PACCYKICHUS
[OJIy4alOT pa3BUTHME KaK IIpU J0KA3aTeJIbCTBAX YKA3aHHBIX TEOpEeM, TaK W IIpH
BBITIOJTHEHUH YIPAKHEHUN HA JJOKA3aTEIbCTBA HEPABEHCTB.

B c¢Bsi3u ¢ penieHneM JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHO: TAETCS MOHITUE
O YHCIIOBBIX TMPOMEXKYTKAX, BBOJSATCS COOTBETCTBYIOIIME Ha3BaHUS W 0003HAYECHMUS.
PaccMoTpeHnio cuctemM HEpaBeHCTB OJHOW NEPEMEHHOM NPEIIIECTBYET O3HAKOMIIEHUE
YUaIUXCS C TOHATUSIMU TIEpeCeUeHUsI U 00bETMHEHUS] MHOXKECTB.

IIpu pemieHun HEPaBEHCTB HUCIOJIB3YIOTCS CBOMCTBA PABHOCWIBHBIX HEPABEHCTB,
KOTOPBIE PA3bICHAIOTCS HAa KOHKPETHBIX mpuMepax. Ocoboe BHUMaHHE CIEAyeT yACTUTh



O0TpabOTKE YMEHHMs pelIaT MpOCTEHIINe HepaBeHCTBA BUAa ax>b, ax<b, OCTaHOBUBILIUCH
CIIEHMAIIBHO Ha ciy4dae, koraa a <0.

B o510l Teme paccMaTpuBaeTcsi TaKKe pEIICHHE CUCTeM JBYX JIMHEWHBIX
HEpaBEHCTB C OJIHOW MEPEeMEHHOM, B YAaCTHOCTH TaKUX, KOTOpBIE 3allMCaHbl B BHJIE
JIBOMHBIX HEPABEHCTB.

2. Keaopamuunasa gpynxuyus.

Oynkmumsa. CroiictBa dynkiuid. KBanpaTHslii TpexuneH. Pa3noxkenue KBaJIpaTHOTO
TpexuseHa Ha MHOkuTeIH. DyHKIUs y = ax? + bx + ¢, ee cBoiicTa u rpaduk. CTeneHHas
byHKIMS.

OcHogHasi  yenb — PacCUIMPUTH CBEJCHUS O CBOWCTBAX (DYHKUHMH, O3HAKOMUTH
y4aluxcsi CO CBOMCTBAMU U TpaUKOM KBaJpaTHUHON QpyHKImu. |

B mHawame Tembl cucTeMaTH3HpYIOTCS cBeaeHus o ¢(yHkuusax. I[loBropsiorcs
OCHOBHbIE TOHSATHS: (PYHKIMS, apryMeHT, oOJacThb omnpejeseHus (yHKIUHU, Tpadux.
JlatoTcst MOHATHSL O BO3pacTaHUM M yObIBaHUU GyHKUNH, HMPOMEXYTKAX
3HAaKOIOCTOSIHCTBA. TeM caMbIM co3jaeTrcs 0as3a [l YCBOEHUS! CBOMCTB KBaJApaTUUHOU
U CTENEHHON (YHKOMA, a TarkKe I JaTbHEUIIEero yriyOieHus (QyHKIMOHATBHBIX
HpeCTaBICHUH MTPU U3YYEHHUHN Kypca aareOpbl M Hayall aHaIu3a.

[TonroToBUTENBbHBIM IIArOM K M3YYEHHMIO CBOMCTB KBaJpaTUYHON (DYyHKIUH
ABJIAETCSI TaKXKe pAcCMOTPEHUE BONpOca O KBAaAPATHOM TPEXUJIEHE U €ro KOPHSX,
BBIICJICHUU KBajpaTa ABY4WIeHa M3 KBaJpPaTHOIO TPEXWIEHA, Pa3jOKEHHWU KBaJPaTHOTO
TpeX4IeHa Ha MHOKUTEIH.

W3yueHue KBaapaTU4HON (QYHKIMH HAYMHACTCS C PACCMOTPEHMS GYHKIMH y = ax?,
ee CBOMCTB M OCOOCHHOCTEH rpaduka, a Takke IPYrMX YaCTHBIX BUIOB KBaJPATUYHOMN
Gysxkuu — Qyskmumit y = ax? + b, y = a (x - M)2. DTH CBeJEHHS MCHONIB3YIOTCSA IPH
M3Y4YEHUHM CBOWMCTB KBaJpaTHYHOM (yHKUMM oOmiero Buaa. BaxxHo, 4TOOBI ydaniuecs
noHsanyu, uro rpaguk GyHKUMH y = ax’> + bx + ¢ MoxeT ObITh HOIyd4eH u3 rpaduka
GyHKIMM y = ax? ¢ MOMONIBIO JABYX MapailebHBIX MEPEHOCOB. IIpHeMBbI MOCTPOEHHUS
rpaduka QyHKuuMM y = ax? + bx + ¢ oTpabGaThIBalOTCA Ha KOHKPETHBIX Ipumepax. IIpu
3TOM 0co00oe BHUMAaHHE CleAyeT VYAETUTh (HOPMHUPOBAHUIO Yy YYalllUXCS YMEHUS
YKa3bIBaTh KOOPJMHATHI BEPIIMHBI Napaloiibl, €€ OCb CUMMETPUH, HAIpaBJIECHUE BETBEU
napaboIbl.

[Tpu n3ydeHum 3TOM TeMbl JajbHENIIee pa3BUTHE NOJIy4YaeT YMEHHE HAXOIUTh 110
rpa¢uKy NPOMEKYTKM BO3pacTaHus M YObIBaHUS (YHKIMH, a TaKKe MPOMEXYTKH, B
KOTOPBIX (DYHKIUSI COXPAHSIET 3HAK.

VYyamuecss 3HaKOMATCSI CO CBOMCTBaAMH CTENIEHHON (YHKIUHM Y = X" IPU YETHOM U
HEUETHOM HATypaJIbHOM IIOKa3arene I. BBoaurcs nonstue KopHsA n-il creneHu. OHHU
HOJIYYaroT IMPEACTaBICHUE O HaXOXKJICHUM 3HAYEHUH KOPHS ¢ NMOMOIIbIO KaJbKYJSATOPA,
npuyYeM BbIpabOTKa COOTBETCTBYIOIIMX YMEHHI HE TpeOyeTcs.

3. Hepasencmea c 00HOIl nepemeHHOU

Llensle ypaBHeHHs. [IpoOHbIE palmoHalbHBIE ypaBHeHHs. HepaBeHcTBa BTOpOiA
CTEIIEHU C OJTHOW NepeMEHHON. MeTo HHTEpBAJIOB.

OcHogHas yenb — CUCTEMATU3UPOBATh U 000OIIUTH CBEJEHHS O PELIEHUH LIETIbIX U
JIPOOHBIX PAILMOHAIBHBIX YPAaBHEHUH C OJHOW NEpeMEHHOM, CPOpMUPOBATH yMEHHE
peliaTh HepaBeHCTBA BKA ax? + bx + ¢ >0 uam ax? + bx + ¢ <0, rae a # 0.

B oaroil Teme 3aBepuiaeTCs MW3yYEHHE PALMOHAIBHBIX YPaBHEHUHM C OJHOM
nepeMeHHoi. B cBs3M C ITUM TPOBOJUTCS HEKOTOpoe 0O00O0IeHHe U YIrIyOJeHue
CBeJieHUH 00 ypaBHEHMsIX. BBOIATCS MOHSATHUS LIEJIOTO PAllMOHATHHOTO YPaBHEHHS U €T0



CTEIIEHU. Y4Yalluecs: 3HAKOMSATCS C PEIICHUEM YPAaBHEHMM TPEThEUM CTEIEHU U 4ETBEPTOU
CTEIIEHU C IIOMOLIBIO PA3JO0KECHUS HA MHOXWTEIW W BBEIACHUS BCIOMOTATEIbHON
nepeMeHHoi. Mero pelieHus yYpaBHEHUH IyTeM BBEICHHS  BCIOMOIAaTENBHBIX
NepeMeHHbIX OyJeT IIHPOKO MCIOJb30BaThCsl B JajbHEHIIEM IpU  pelIeHUU
TPUTOHOMETPUUECKHUX, JTOrapu(PMUUECKUX U APYTUX BUIOB YPaBHEHU M.

PacummpstoTcss cBeleHUsT O pEHIeHUH JPOOHBIX PAlMOHAJBHBIX YpaBHEHM.
VYyamuecss 3HAKOMATCA C HEKOTOPBIMHU CIELHAJbHBIMUA IIPUEMaMHM pELICHHUsS TaKuX
YpaBHEHUM.

dopMuUpoBaHKE YMEHMIT pelaTh HepaBeHCTBA BUA ax> + bx + + ¢ > 0 mm ax? + bx
+ ¢<O, rue a # 0 , oCylIEeCTBISETCS C ONMOPO HAa CBEAEHUS O IpaduKe KBaJpaTHUHOMN
byHKIHN.

VYyamuecss 3HaKOMATCSL ¢ METOJIOM HMHTEPBAJIOB, C IIOMOIIBIO KOTOPOrO pPEIIAIOTCs
HECJIOKHBIE PAIlMOHAIbHBIE HEPABEHCTBA.

4. Hepaeencmea c 08ymsa nepemeHHbIMU
YpaBHeHHE C IBYMSI MepeMeHHbIMH U ero rpaduk. CHCTEMBbl ypaBHEHUM
BTOpOM cTeneHu. PelieHue 3ajad ¢ MOMOINBIO CHCTEM YPaBHEHUM BTOPOW CTEIEHU.
HepaBeHcTBa ¢ ABYMsI IEPEMEHHBIMU U X CUCTEMBI.

OcHosnasi yenb — BBIPA0OTaTh yMEHHE pEIIaTh MPOCTEHIINE CUCTEMBI,
coJiepKaIlie ypaBHEHHE BTOPOI CTENEHU C JABYMS MEPEMEHHBIMU, U TEKCTOBBIC 3a/1au C
ITOMOIIBIO COCTABJICHHS TAKUX CHUCTEM.

B nanHoit TeMe 3aBepiiaeTcs U3y4eHHE CUCTEM YPAaBHEHUU C IBYMS IEPEMEHHBIMM .
OCHOBHOE€ BHHMMAaHHE YJEISETCS CHUCTEMaM, B KOTOPBIX OJIHO W3 YypaBHECHHUH TNEPBOMU
CTEIIEHH, a IPyroe BTOPOil.

W3BecTHBI  yuanmuMcs CHoco0 TOJCTAaHOBKM HAxXOJWT 37eCh JaibHeHIIee
MPUMEHEHUE U TO3BOJISET CBOAUTH PEIIEHHE TaKMX CHUCTEM K PEIICHHUIO KBaJpaTHOTO
YpaBHEHHUSI.

O3HakoMJICHHE yYalluXxCcsi C TMpUMEPAaMU CHCTEM ypaBHEHHUH C  JBYMs
MEPEMEHHBIMH, B KOTOPBIX 00a ypaBHEHHsI BTOPOM CTEIEHHU, OJDKHO OCYIIECTBISATHCS C
JIOCTATOYHON OCTOPOKHOCTHIO U OTPAHUYUBATHCS MPOCTEUIINMU PUMEPaAMHU.

[TpuBieueHNEe W3BECTHBIX YYaIIUMCSI T'PAQHUKOB IO3BOJISET MPUBECTU MPHUMEPHI
rpaUUecKoro pernieHus cucreM ypaBHeHUH. C MOMOIIBI0 TpapUUYECKUX MPeaCTaBICHUN
MOKHO HarjsiIHO I[0Ka3aTh y4YalluMcCsl, 4YTO CHCTEMbl JIBYX YpPaBHEHUH C JByMs
MEPEMEHHBIMU: BTOPON CTENEHH MOT'YT UMETh OJHO, ABA, TPH, YETHIPE PEUICHUS WIH HE
UMETh PELICHUN.

Pa3paboTanHbIli MaTeMaTHYECKU armapaT IMO3BOJISAET CYIIECTBEHHO pPACIIMPUTH
KJIACC COJIEPKATENIbHBIX TEKCTOBBIX 33J1a4, PEIIAEMbIX C IOMOIIBIO CUCTEM YPaBHEHUH.

WN3yuenne Tembl 3aBepiiaeTcs BBEACHUEM TOHATHI HEpPABEHCTBAa JIBYyMs
MEPEMEHHBIMU U CHCTEMbl HEPABEHCTB C JABYMs mNepeMeHHbIMHU. CBeleHus O rpadukax
YpaBHEHUN C JIByMsl TNEPEMEHHBIMU MCIOJB3YIOTCA TPU WUIIOCTPALIMM MHOXECTB
pELIeHU HEKOTOPBIX MPOCTEHIITUX HEPABEHCTB C IBYMS MIEPEMEHHBIMU U UX CUCTEM.

5. Dnemenmol npuknadnoil mamemamuKu.

Marematuueckoe MozenupoBaHue. I[IpounenTHble pacuerbl. [IpuOnrxeHHbIE
BbluucieHus. OCHOBHblE MpaBwia KOMOMHATOpuKU. OTHOCHUTENBHAs YacToTa U
BEpOSATHOCTh  CiIydaiiHOoro coObiTus. Kitaccmueckoe —ompeneneHue  BEpOSTHOCTH.
HayvanbHble cBeIeHHS O CTaTHCTHKE.



OcHosnasi yenrb — O3HAKOMUTH YYalllUXCSd C TMOHSATHUAMH TE€PECTAHOBKH,
pa3MeIleHHs, COYETAaHUsI U COOTBETCTBYIOIIUMHU (OpMyJIaMH JUIsl TOJCUeTa MX YHKCHa;
BBECTH MOHSITHUS OTHOCHTEIIBHOM YaCTOTHI U BEPOSATHOCTH CYUYaHOTO COOBITHS.

N3yueHne TeMbl HAUMHAETCS C PEIICHUS 3a7a4, B KOTOPBIX TPEOYeTCs] COCTaBUTh TE
WId WHBIE KOMOWHAIIMM OJJIEMEHTOB M TOJICUYMTATh WX YHCIO. PaspsicHsIeTCs
KOMOWHATOPHOE MPABWIO YMHOKEHUS, KOTOPOE UCIIOIB3YETCS B JATbHEUIIIEM MPH BBIBOIE
dbopMyn i mojicueTa YKciia IepecTaHOBOK, pa3MelleHni u couetanuid. [lpu n3ydeHun
JTAHHOTO MaTepHajia HeoOX0oauMO OOpaTUTh BHUMAHHUE YYAIMXCS Ha pa3Iuue TMOHATHIH
«pa3MeICHUE» U «CoYeTaHue», CPOPMHUPOBATh Y HUX YMEHHE OTIPEACNISITh, O KAKOM BHU/IE
KOMOHWHAIIMNA UJIET peub B 3aJ1aue.

B nanHOM Teme ywamuecss 3HAKOMSTCS C HAYAJIbHBIMU CBEACHUSMU W3 TECOPUU
BEpOSITHOCTEH. BBoAMTCS TMOHATHE «ClydailHOE COOBITHE», «OTHOCUTENIbHAS YacTOTay,
«BEPOSITHOCTh  CIy4ailHOTO  coObITHsA». PaccmaTpuBaroTcsi  CTaTUCTHYECKHH U
KJTACCUYECKUI TOIXOJbl K OIpPEJeTICHUI0 BEPOSTHOCTU CIIy4alHOTO CcOOBbITHS. BakHO
oOpaTUTh BHHUMAHHE YYaIlUXCS HA TO, YTO KIACCHUUYECKOE OMPE/IECJICHHE BEPOSITHOCTH
MOHO MPUMEHSThH TOJIBKO K TAKUM MOJEINISAM PEAbHBIX COOBITUM, B KOTOPBIX BCE UCXO/IbI
SIBJISIFOTCSI PABHOBO3MOKHBIMHU.

6. Yucnosvie nocredosamensvHocmu.

UucnoBble  TOCIENOBATENBHOCTU.  ApudmeTudeckass U reoOMETpUYeCKas
nporpeccud. @OpmMynbl M-roYwieHa U CyMMBI NIEPBBIX N YIEHOB Nporpeccuu. beckoHeuno
yOBbIBatoIasi reOMeTpUIecKasi MpOTrPeccHs.

OcHnosHas yenb — JaTh TOHATHS 00 apupMETUYECKOM U TEOMETPHUYECKOH
MPOrPECCUsiX KaK YUCIOBBIX MOCIE0BATENILHOCTAX 0CO0O0T0 BU/IA.

[Ipu wu3ydeHuu TEMBbI BBOJUTCSA TOHSTHE TIOCIEIOBATEIBHOCTH, Pa3bsICHIETCS
CMBICT TEPMHHA «N- WIEH TMOCIEA0BATEILHOCTHY, BbIpaOAaThHIBACTCS YMEHHUE
UCTIONb30BaTh HMHJIEKCHOE O0003HaueHHWEe. OTH CBEJCHHUS HOCAT BCIOMOTATENIbHBIN
XapakTep M MCHOJB3YIOTCA M M3ydyeHus apuMeTHyeckod | TeoMEeTpUYECKOn
IIPOTPECCUN.

PaGora ¢ ¢opMmynamu n-ro 4ieHa W CyMMBI TEpPBBIX Tr'a YJIEHOB MPOTPECCHIA,
MOMUMO CBOETO OCHOBHOTO Ha3HA4Y€HHUs, MO3BOJISIET HEOJHOKPATHO BO3BpallaThCs K
BBIUHCJICHUSIM, TOXK/IECTBEHHBIM IMpPeoOpa3oBaHUsIM, PELICHUIO YpPaBHEHHUI, HEPABEHCTB,
CUCTEM.

PaccmarpuBaroTcsi ~ XapaKTepUCTHYECKHE  CBOMCTBA apuU(pMETHUECKOU u
FEOMETPUYECKONW MPOIrpeccuil, 4TO IO3BOJSET PACUIMPUTH KPYT MpeAjaraéMblx 3ajau.

7. Anceopa 6 ucmopuyeckom pazeumuu
3apoxaeHue anreOpbl, KHUTa O BOCCTAHOBICHMM U MPOTHBOIOCTABICHUU
Myxammena anb-Xopesmu. Mcropust popmupoBanus MaTeMaTHYeCKOro s3bika. McTopus
pa3BUTHSA MTOHATHUS G YHKIUH.
JL.®. Marnunkuii. I1.JI. Yeosmme. H.M. JloGaueckmii. B.Sl. bynskoBckmii. A.H.
Konmoropos. ®@. Buert. II. ®epma. P. lexapt. H. Tapranss. [. Kapmano. H. AGens. b.
ITackanse. JI. ITnzanckuii. K. I'aycc.

8. Iloemopenue (umozosoe)
OcHosnas yenwv. I1oBTOpUTH, 3aKpENUTh U 0000IMKUTH OCHOBHBIE 3YH, momyueHHbIE
B 9 Kknacce.



3. YueOHO-TeMaTH4YeCKOe IMJIAHUPOBAHHE

Auredpa
Bcero 102 yaca B rox: 3 4yaca B HEEIIO.

Yuebnuk: Anreopa: 9 knacc/ A.I'. Mepsnsik, B.b. [Tononckuii, M.C. Skup - M: Benrtana-
I'pad, 2014.
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1 | HepaBeHncrtBa 20 19 1
2 | KBagpatnunast ¢yHKITHS 37 35 2
3 DJIeMEHTHI PUKJIATHOW MaTeMaTUKH 15 14 1
4 YucioBble NOCIEN0BATEIbHOCTH 17 16 1
5 | IloBTrOpenue 9 9 -
6 | PeruonanbHble MpoOBEpOYHBIC PAOOTHI 4 4 -
7 | Hroro 102 97 5







4. TemaTn4yeckoe NJIaHUPOBaHHUE

yl;]:ﬁca - Jata jata Tema ypoka npuMevaHue
ypoKa
n/n no Teme TL1aH haxt
I'naea 1. Hepasencmea (20 uacos)
IloBTOopenue. §1. UncsoBbie HepaBeHcTBa. (3 yaca)
1 1 1.09 [ToBTOpeHue OCHOBHBIX
MIOHATHI Kypca 8 Knacca
2 2 4.09 UucioBbie HEpaBEHCTBA
3 3 6.09 UucrioBble HEpaBEHCTBA
§2. OcHoBHBIE CBOHCTBA YHCI0BBIX HepaBeHCTB (1 yac)
4 4 8.09 OCHOBHBIE CBOWMCTBA YHUCIIOBBIX

HCPAaBCHCTB

§3. CnoskeHnue YMHOKE€HUE YUCTOBBIX HEPABCHCTB. OunennBanue

3HAYECHHUSA BbIPAKEHHU (3 yaca)

5 5 11.09 CrnoxeHre YU CI0BBIX
HEPaBEHCTB

6 6 13.09 YMHOXKEHHE YHUCIIOBBIX
HEPaBEHCTB

7 7 15.09 OrneHnBaHNe 3HAYCHHS
BBIPAKCHHUSI

§4. HepaBenctBa ¢ ogHoii nepemennoii (1 1ac)

8 8 18.09 HepaBenctBa ¢ ogHoM

IIEpEMEHHON
§5. Pemienne JIMHEeHBIX HEPABEHCTB C O/IHOM NepPeMEeHHOI.
UYncioBble IPOMEKYTKH (5 yacoB)

9 9 20.09 YucnoBble NPOMEXYTKU

10 10 22.09 Pemrenue muHEHHBIX
HEPABEHCTB C OJHOU
IIePEMEHHOU

11 11 25.09 Pemenne nuHeHBIX
HEPABEHCTB C OAHOU
IIePEMEHHOU

12 12 27.09 Pemenue 3anannii cBOASAIIMXCS
K PELICHUIO JTUHEHHBIX
HEPaBEHCTB

13 13 29.09 Pemenne 3amanuii CBOASIIAXCS
K PELICHUIO JTUHEUHBIX
HEPaBEHCTB

§6. CucreMbl JINHEHBIX HEPABEHCTB C OIHOM MepeMeHHOoi (5

4acoB)

14 14 2.10 [lepecedyenne yncnoOBBIX
MIPOMEKYTKOB

15 15 4.10 Cucrembl TMHEHHBIX
HEPaBEHCTB C OJHOMI
IepEMEHHOU

16 16 6.10 Cucrembl TMHEHHBIX

HEPABEHCTB C OJHOU
IIEpEMEHHOU




17

17

9.10

Cucrembl TMHEHHBIX
HEPaBEHCTB C OJHOMU
IIEpEMEHHOU

18

18

11.10

3agaHul, CBOIAIIMECS K
PELIECHUIO CUCTEMBI JIMHEHHBIX
HEPaBEHCTB

19

19

13.10

OO630pHBI  ypOK
«HepaBencTBa»

Imo TEME

20

20

16.10

Kourpoabnas padora Nel no
Teme «HepaBencTBa»

I'nasa 2. Keaopamuunasn (pynkyus (37 uacos)

§7. IloBTOpeHMe U pacliMpeHne cBeAeHnii 0 pyHkuuu (2 yaca)

21 1 23.10 [ToBTOpEHME U paciIMpeHne
CBelleHUH 0 pyHKIUU

22 2 25.10 [ToBTOpEHUE U pacLIpeHue
CBelleHUH 0 pyHKIUU

§8. CpoiicTBa pynkuuu (3 yaca)

23 27.10 Hymu pynxmun

24 8.11 [TpoMexyTkH
3HAKOMOCTOSHCTBA () YHKIIMU

25 5 10.11 [TpoMeXyTKkH BO3pacTaHUsI U

yObIBaHMs PYHKITUU

§9. Iocrpoenue rpadpuka pyuxkuun y=Kf(x) (2 uaca)

26 6 13.11 [TocTpoenue rpaduka GyHKIHH
y=kf(x)

27 7 15.11 [Toctpoenue rpaduka GyHKIIUN
y=kf(x)

§10. ITocrpoenue rpadpuxos pyuxkuuu y=Ff(x)+b n y=f(x+a) (3

yaca

28 8 17.11 [TocTpoenue rpaduxa GyHKIIHA
y=f(x)+b

29 9 20.11 [TocTpoenue rpaduxa GyHKIHHA
y=f(x+a)

30 10 22.11 [TocTpoenue rpaduxoB

¢byukuun y=f(x+a)+b u y=kf+b

§11. KBagparuunas ¢pynkuus, ee rpaguk u cBoiicrea (64acoB)

31 11 2411 KBangpatnunas GyHkmus

32 12 27.11 Anroputm MOCTPOCHUS
rpaguka KBaJpaTU4HON
GbyHKIIUN

33 13 29.11 [Toctpoenue rpaduka
KBaJIpaTHYHOU (QYHKIUHU

34 14 1.12 [Toctpoenue rpaduka
KBaJIpaTHYHOU (QYHKIIUU

35 15 4.12 CaoiicTBa KBaIpaTUYH O
GbyHKIIUN

36 16 6.12 CaoiicTtBa KBaIpaTU4YH O

byHKIIUN




37

17 8.12

OO030pHBI  ypOK  TIO
«KBagpatnunas ¢yHKIMS,
rpaduK U CBOMCTBa»

TEMC
€C

38

18 11.12

Kourpouabnas padora Ne2 mo
TEME «KBanparuunas
bynkuus, ee rpadpuk wu
CBOMCTBA»

§12. Pemienue KBaapaTHbIX

HepaBeHCTB (6 yacoB)

39

19 13.12

AJITOPUTM peIICHUS
KBaJPaTHBIX HEPABCHCTB

40

20 15.12

Pemenune xBagpaTHBIX
HEPABEHCTB

41

21 18.12

Pemenune kBaapaTHBIX
HEPABEHCTB

42

22 25.12

Pemenue kBaapaTHBIX
HEPABEHCTB

43

23 27.12

3aganus, CBOAAIIMECS K
PEIICHHIO KBaAPATHBIX
HEPaBCHCTB

44

24 29.12

3amaHus, CBOOAIIUECS K
PEIICHHIO KBaPaTHBIX
HEPaBEHCTB

§13.

CucremMbl ypaBHEHHI ¢ ABYMs IepeMeHHbIMU (6 yacoB)

45

25 15.01

I'padmueckuii MmeTos pemeHus
CUCTEM YpPaBHEHUU C JBYMS
nepeMeHHBIMH

46

26 17.01

Pemenue cucrem ypaBHeHM
METOJIOM MO/ICTAHOBKHU

47

27 19.01

Pemenue cucrem ypaBHeHMI
METOJIOM MO/ICTAHOBKHU

48

28 22.01

Pemenue cucrem ypaBHeHM
METOJOM CJIOXKEHHS

49

29 24.01

MeTton 3amMeHbl TEPEMEHHBIX
IIPU PEILIEHUU CUCTEM
YPaBHEHUI

50

30 26.01

Omnpenenenue KoJm4ecTBa
PELICHNI CUCTEMBI YPABHEHUN

§14. Maremarnueckoe moaenuposanue. Pemenue 3axau ¢
MOMOIIBI0 CHCTEM YPABHEHUI BTOPO# CTENEHN
(5 uyacoB)

51

31 29.01

Marematuueckas MOI€e/Ib
3a7a4un

52

32 31.01

Ortarnsl peleHus IpUKIa o
3a1a4u

53

33 2.02

Pemenue npuknaaHeIx 3a1a4 ¢
ITOMOILBIO CUCTEMBI YPaBHEHUI
C IBYMsI ITI€PEM EHHBIMU

54

34 5.02

Pemrenue 3agad ¢ moMOIIbIO
CUCTEM YpaBHEHU BTOPOH
CTCIICHH




55 35 7.02 Pewenue 3a1a4 ¢ HOMOIIBIO
CHUCTEM YpaBHEHHI BTOPOH
CTENEHH

56 36 9.02 OO030pHBIE  YypOK 1O TeMme
«Pemenne KBaJIPaTHBIX
HEpPaBEHCTBY

o7 37 12.02 Konrtpoabnas pa6orta Ne3 no
TeMe «PeleHne KBagpaTHBLIX
HepaBeHCTB. CucTeMbI
YPAaBHEHHH ¢ 1ByMs
nepeMeHHbIM U

I'nasa 3. Inemenmut npuxknaonoii mamemamuxu (15 uacos)
§15. IlpouenTHbIe pacyeThl (2 yaca)
58 1 14.02 [TpoueHTHBIE pacyeTs
59 2 16.02 [TpoueHTHBIE pacyeTs
§16. AGcos1l0THAs1 M OTHOCHTeIbHAsA norpemHocTH (1 yac)

60 3 19.02 AOCONIOTHAS U OTHOCUTENbHAS

MIOTPEIIHOCTH
§17. OcHoBHBIEe NpaBUIIa KOMOMHATOPUKH (3 yaca)

61 4 21.02 Kom6unaroproe npaBuio
CYMMBI

62 5 23.02 Kom6unaroproe npaBuio
MIPOU3BEICHHS

63 6 26.02 KombunaropHoe npasuio
TIPOU3BEICHHS

§18. YacToTa 1 BEepOATHOCTD CJIOYy4aiiHOT0 cOObITHS (2 yaca)

64 7 28.02 YacToTa 1 BEpOSITHOCTh
CITy4alfHOTO COOBITHS

65 8 2.03 YactoTa U BEpOATHOCTD
CITy4alfHOTO COOBITHS

§19. Knnaccuueckoe onpeaesieHue BeposiTHOCTH (2 yaca)

66 9 5.03 Knaccuueckoe onpenenenue
BEPOSITHOCTH

67 10 7.03 Knaccuueckoe onpenenenue
BEPOSITHOCTH

§20. HauanbHble cBeeHUs 0 cTaTucTHKE (3 Yaca)

68 11 12.03 C6op nanubIx. CriocoOsI
MPEJCTaBICHUS JAaHHBIX U UX
aHaIu3

69 12 14.03 Cratucruyeckue
XapaKTEePUCTUKH IS aHATIN3a
JTAHHBIX

70 13 16.03 Pemenue ctaTucTuaeckux
3a/a4y

71 14 21.03 OO030pHBIE  YpOK TIO  TeMme
«DIIEeMEHTBI I PUKJIATHOM
MaTEeMaTHKI»




72 15 19.03 KonTtpoabnas padora Ne4 no
TeMe «JIeMEeHThI
NPHUKJIATHOI MAaTEeMATHKH»

I'nasa 4. Yucnoewvie nocieoosamenvnocmu (17 uacos)

§21. Yncaosnblie nocaeaoBareabHocTu (1 gac)

73 1 23.03 YuciioBble
IIOCJIENOBATEILHOCTH

§22. Apudmernueckas nporpeccusi (4 yaca)

74 2 2.04 ApudmeTnueckas Iporpeccus
75 3 4.04 ApudmeTnueckas Iporpeccus
76 4 6.04 ApudmeTtrueckas mporpeccus
77 5 9.04 Apudmernueckas mporpeccus

§23. CymMma N nepBbIX WieHOB apudMeTHndeckoii nporpeccun (3

yaca
78 6 11.04 CymMa N mepBBIX 4ICHOB
apu(METHIECKOI POrpeccuu
79 7 13.04 CymMma N nepBbIX YWIEHOB
apu(METHIECKOI IPOrpeccuu
80 8 16.04 CyMMa N IepBhIX YJICHOB

apudMeTnuecKoi Nporpeccuu

§24. I'eomeTpuueckas nporpeccusi (3 yaca)

81 9 18.04 I'eomerpuyeckas nporpeccust
82 10 20.04 ['eomeTrpuueckast mporpeccust
83 11 23.04 ['eomeTrpuueckast mporpeccust
§25. CymMa N nepBbIX 4I€HOB reOMETPUYECKOM MPOrpeccuu
(2 yaca)

84 12 25.04 CymMa N nepBbIX YWIEHOB
TeOMETPUYECKON MPOTrPECCHH

85 13 27.04 CymMma N mepBbIX YICHOB

reoOMEeTPUYECKON MPOrpeccuu

§26. Cymma GeckoHe4YHO# reoMeTpuuecKoii nporpeccuu (2 yaca)

86 14 30.04 Cymma O6eckoHeUHOH
reOMEeTPUYECKON TPOrpPeCcCuu

87 15 4.05 Cymma OecKoHeYHOH
reOMETPUYECKON MPOrPeCcCU

88 16 7.05 OO030pHBIH  ypOK TIO0  TeMme
«Hucnoseie
MIOCIICIOBATEIIBHOCTH

89 17 11.05 Kourpouabnas padora NeS no
TEeMe «YucsioBbIe

MoCJaeJ0BaTCJIbHOCTH »

Iloemopenue u cucmemamu3ayus yueoH020 mamepuania
(9 uacoe)

90 1 14.05 JleficTBUST ¢ pallMOHAJILHBIMHU
Ipo0siMu

91 2 16.05 CBolicTBa CTENEHU C LEILIM




II0Ka3aTcjIEM

92 3 18.05 CpoiictBa  apudMETHYECKOTO
KBaJIPaTHOT'O KOPHSI

93 4 21.05 KBanpatHbie ypaBHEHHUSI.
Teopema Bueta

94 3) 23.05 Cucrembl JIMH €M HBIX
HEPABEHCTB c OJTHOM
IIepeMEHHON

95 6 25.05 KBangpatnunas ¢yHKOus, ee
rpaduK U CBOWCTBa

96 7 9.03 Pemienue KBaJIpaTHBIX
HEpPaBEHCTB

97 8 2.05 Cucrembl ypaBHEHHMH € JByMs
nepeM eHHbIMU

98 9 9.05 DJ1eMEeHTHI M PUKJIATHOU
MaTeMaTUKH

npoeepounvie pavomot (4 uaca)

99 1 18.10 1P

100 2 20.10 1P

101 3 20.12 1P

102 4 22.12 1P







