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HHOACHUTEJIBHAA 3AIIUCKA

Anrebpa sBISeTCS OJHHM U3 OINOPHBIX KYpCOB OCHOBHOI'O O0IIEro oOpa3oBaHMA: OHA
obecrieunBaeT U3y4eHUE IPYTUX AUCHUILUIMH, KaK €CTECTBEHHO-HAYYHOTO, TAK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEGHHE HEOOXOIMMO JISl IPOAOJKEHHsI 00pa30BaHUS U B IIOBCEHEBHON JKU3HHU.
Pa3zutne y oOy4arommxcsi Hay4dHBIX MPEACTaBICHHH O TPOUCXOXKAECHHH U CYIIHOCTH
anreOpanyecknx aOCTpakIMid, CIocoOe OTpaKeHUs MaTeMaTUYeCKOH HayKoil SBICHUH U
IPOLIECCOB B MNPHPOJEC U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJCIUPOBAHUS B HAYYHOM
NO3HAHUU M B MPAKTUKE CIOCOOCTBYET (HOPMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHS M KayeCTB
MBIIIICHUS, HEOOXOJUMBIX JJIsl aJanTaldd B COBpEeMEHHOM IudpoBoM oOmectBe. M3ydenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM
NeMCTBUSL U BBIBOJBI, (DOPMYIHpOBaTh yTBepkaeHHsI. OcBoeHHEe Kypca anreOpsl oOecrieynBaeT
pa3BUTHE JIOTHYECKOTO MBIIUICHHS OOYYalOUIMXCs: OHHM HCHOJNB3YIOT JEIyKTUBHBIE |
UHIYKTHBHBIE PACCyXICHUs, 0000IIeHNe M KOHKPETH3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anreOpe mpennojaraeT 3HAYUTENBHBIH OOBEM CAMOCTOSATENBHOW JESATEIBHOCTH
00ydJaromMxcs, TO3TOMY CaMOCTOSITENbHOE pEIHIeHHE 3ahad  sBJSIETCS  pealu3anuei
JeATeIbHOCTHOTO MPUHIMIIA 00y4YeHUSI.

B crpykrype mnporpaMmel yueOHOro Kypca «Anrebpa» s OCHOBHOrO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEP)KaTeNIbHO-METOAMYEeCKUe JMHUuM: «YHucna u
BBIUUCIICHUS», «AJNTeOpandecKkrue BBIPAKEHUS», «YPaBHEHHS M HEPaBEHCTBa», «DyHKIUMY.
Kaxknast u3 3TUX colepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET
U3YYEHHUs Kypca, B3aUMOJIEHCTBYsI € IPYTUMU €ro JUHUSAMHU. B Xoae nzydyenus yuyebHoOro Kypca
00y4aromuMcs IPUXOAUTCS JTOTUYECKH pacCyKJaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBs3M ¢ 3TUM B nporpammy y4eOHOro Kypca «Aisredpay» BKIOYEHbI HEKOTOPHIE OCHOBBI
JIOTMKH, MpPEJICTAaBJICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTHYecKoro oOpa3oBaHUS U
CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOUIMMKCS OCHOB YHHUBEPCAJIBHOIO MaTEMAaTUYECKOIO
s3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Airedpa» sBiIseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copnepxanune nuHUM «Yucna M BBIYUCIEHUS» CIYXKHUT OCHOBOM i JaJbHEWIIEro
U3y4eHHs] MAaTeMaTUKH, CIIOCOOCTBYET DPAa3BUTHIO y OOYYArOIIMXCS JIOTMYECKOT'O MBIIIICHHMS,
(OpMHUPOBAHNIO YMEHHUSI IOJIb30BATHCA AITOPUTMAMH, a TAK)KE MPUOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX JJIsi MOBCEJHEBHON XM3HHU. Pa3BUTHE MOHATHSA O YHMCIE Ha YpOBHE
OCHOBHOTO 00I11er0 00pa30oBaHUs CBSI3aHO C PAlMOHAIBHBIMU M MPPALMOHAIBHBIMH YUCIAMU,
(dbopMHpOBaHHEM MPEJCTABICHUNA O JEHCTBUTENLHOM YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IeMy 00pa30BaHHUIO.

Conepkanre JABYX anreOpanyeckux JMHUM — «AJTeOpandeckue BBIPAKEHUS» W
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBaHMIO Yy  OOydarolmuxcs
MaTeMaTUYeCcKOro arnrapara, HEOOXOJMMOIO Jisi pEelIeHUs 3aJad MaTeMaTHKH, CMEXHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOI'O 0011Iero oopa3zoBaHus
yueOHBI ~ MaTepuan TPYNNHPYETCsl  BOKPYT  PAallMOHAIBHBIX  BbIpaXeHW.  Amredpa
JEMOHCTPUPYET 3HAUEHUE MATEMATUKH KakK SI3bIKA JJI IOCTPOEHUS MAaTEMaTHUYECKUX MOJENEH,
OTMCAHUS MPOLIECCOB U SIBICHUN peabHOro mupa. B 3amaun oOyueHus anredpe BXOAAT TakkKe
JanbHeWIee pa3BUTHE AaNTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOAMMOIo, B YaCTHOCTH, MJIs
OCBOCHMS Kypca HWH(GOPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHHM.
[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPUYECTBY.



Conepxkanrie  (pyHKIMOHATBbHO-TpaWUeCKOW  JMHUM  HAICJICHO HAa  IOJIyYCHHE
00yJarmuMUCs 3HaHUN 0 QYHKIHIX KaK BaKHEHIIeW MaTeMaTUUECKON MOAENH NIl OMUCAHUS
W HCCIICIOBAaHUS Pa3HOOOpa3HBIX IMPOIECCOB M SBJICHHWM B NpUpoJe W odmectBe. M3ydeHnue
MaTepuanga CIOCOOCTBYET PAa3BUTHIO Yy OOYYAIONMIUXCS YMEHHUS WCIIONb30BaTh pPa3INYHbIC
BBIPA3UTEIbHBIC CPEJICTBA sI3bIKa MATEMaTHKU — CJIOBECHBIC, CUMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJ] B (DOPMHUPOBAHKE TIPEICTABICHUN O POJIM MATEMATUKH B PA3BUTHH LIUBHIN3AINU
U KYJbTYpBI.

CormnacHo yueOHOMY MUIaHy B 7—9 Kitaccax u3ydaeTcst yueOHbIN Kypc «Anredpay, KOTOPBIH
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3felbl cojepkaHus: «Yuciaa ¥ BBIUMCICHUS,
«AnreOpandeckue BEIpKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYyHKITUNY.

Ha u3yuyenue yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 vaca (3 yaca B Hemenmo), B 9 kimacce — 102 gaca (3 yaca B
HEJICTTIO).

IInanupyemMble pe3yJbTaThl 0CBOCHHS y4eOHOro nmpeamera Ajaredopa

W3yuenne anreOppl 1O JaHHOW @porpaMMe cHnocoOCTBYeT (OPMHUPOBAHUIO Y
yUYaAIIUXCSI IMYHOCTHBIX, MeTampeIMeTHbIX M MNpeIMeTHbIX Ppe3yJbTaTOB 00y4eHUS,
COOTBETCTBYIOLIMX TpeOOBaHMUAM  (peepalbHOr0 TOCYAAPCTBEHHOIO0  00pa30BaTEbHOIO
CTaHJapTa OCHOBHOTO 001Iero 00pa3oBaHusl.

JIn4YHOCTHBIE pe3yJIbTAThI:
1) BocnuTaHMEe POCCHUMCKOM TIpakJaHCKOM WAEHTUYHOCTH; MATPUOTH3MA, YBAXKEHUS K
OteuecTBY, 0OCO3HAHMS BKJIa/la OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOM HAYKH;
2) OTBETCTBEHHOE OTHOIIEHHE K YYEHHUIO, TOTOBHOCTh M CHOCOOHOCTh OOYyYaromuxcs K
CaMOPAa3BUTHIO U CAMOOOPA30BaHHMIO Ha OCHOBE MOTHUBAIIMH K OOYUEHUIO U TO3HAHUIO;
3) oco3HaHHBIN BHIOOpP U MOCTPOEHUE JaIbHEWIEH NHIUBUAYAIbHON TPAEKTOPUU 00pa30BaHUs
Ha 0a3e OPHMEHTUPOBKU B MHpe mpodeccuil U NMpo(ecCHOHAIBHBIX MPEINOYTeHUH ¢ yu€ToM
YCTOMYMBBIX MMO3HABATEIbHBIX UHTEPECOB, a TaK € Ha OCHOBE (POPMHUPOBAHHUS YBaKUTEIHHOIO
OTHOLICHHUS K TPYZy, PA3BUTHUE OIBITA YU4aCTHS B COLMAIBHO 3HAYUMOM TPYAE;
4) yMeHHe KOHTPOJIUPOBATh MPOLECC U PE3YIbTAT YUeOHOM U MaTeMaTHUeCKON AESITeITbHOCTH;
5) KPUTHYHOCTH MBIIUICHHUS, WHUIMATHBA, HAXOMYMBOCTb, AKTMBHOCTb MpPH pPELICHUU
MaTeMaTU4YEeCKUX 3a/a4.

MertanpeamMeTHbie pe3yJbTaThl:
1) yMeHHre caMOCTOSATENbHO OMPEENIATh LIEIH CBOET0 00YUEeHUsI, CTaBUTh U (POPMYIHpPOBATh IS
ceOs HOBBIE 3aJaud B yu&be, pa3BUBaTh MOTHUBBI M MHTEpEChl CBOCH IO3HaBaTENbHOU
JeSITEIIbHOCTH;
2) yMeHHE COOTHOCUTb CBOM [JEHCTBUS C IUIAHUPYEMBIMHM pE3YJIbTaTaMH, OCYILECTBIATh
KOHTpPOJIb CBOEH JESATENIbHOCTH B IPOIECCEe JTOCTHXKEHUS pe3yibTaTa, ONPEAeNsTh CIOCOObI
NeMCTBUS B paMKax IMPeI0KEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTUPOBATh CBOM JICHCTBUS B
COOTBETCTBUHY U3MEHSIOIICHCS CUTYallUEH;
3) VYmenue onpenensaTh MOHATHA, CO3JaBaThb OO0OOIIEHMS, YCTaHABIWBAaTh AHAJIOIHUH,
KJIaCCU(UIIUPOBATh, CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS M KPUTEPHUH TSl KilacCU(DUKALIUH;
4) ymeHue ycTaHaBIMBaTh IPUYNHHO- CIIEICTBEHHBIE CBA3H, CTPOUTD JIOTUUECKHE PACCYXKACHMUS,
YMO3aKIi04eHNs ( MHAIYKTUBHOE, T€AYKTUBHOE, [10 aHAJIOTUHN) U JIEaTh BBHIBOJIBI;
5)  pa3BuUTHE  KOMIIETEHTHOCTM B  OOJacTM  HCIOJIb30BaHHUA  MH(GOPMaIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTH;
6) nepBOHauYalbHbIE MPEACTABIECHUS O MJEIX U METOAaX MaTeMaTUKH Kak 00 YHUBEpCAIbHOM
A3BbIKE HAYKU U TEXHUKHU, O CPEJCTBE MOJECIUPOBAHMS SIBJICHUI U MIPOLIECCOB;
7) yMeHHEe BHJETb MAaTeMaTHUYECKyI0 3aJadyy B KOHTEKCTE MpPOOJEMHON CUTyallMu B APYIHX
JUCLUIUINHAX, B OKPYXKAIOIIEeH XKU3HU;



8) yMeHHME HaXOAWUTb B Pa3IMUYHBIX MCTOYHUKAX HMHPOPMALUIO, HEOOXOAUMYIO Ul PELICHHS
MaTeMaTHYeCKuX MpoOJeM, W MPEeNCTaBIsATh €€ B MOHATHOH (opMme, NPUHUMATH pEIICHHE Y
YCIIOBUSX HEMOJHON WM U30BITOYHOM, TOYHOH MJIM BEPOATHOCTHOW MH(pOPMALIUY;
9) YMeHne nmoHuMarh M HCHOJB30BATh MAaTEMAaTHYECKHE CPEACTBAa HarisaHocTd ( rpadukw,
TaOJIMIIBI, CXEMBI U Ap.) U1 WIUTFOCTPALMU, MHTEPIIPETALMH, apIyMEHTalUHY;
10) yMeHue BBIIBUTATh TUIOTE3bl MpPU PEHICHUH 3aaud, MOHUMATh HEOOXOAMMOCTh HX
IPOBEPKH;
11) noHMMaHHME CYIIHOCTH QJITOPUTMHYECCKAX MPEANUCAHUN M yMEHHE JICHCTBOBAaTH B
COOTBETCTBUM C IPEJIOKEHHBIM aJITOPUTMOM.

IIpeameTHBIE pe3y/IbTaThI:

K konmy oOyuenus B 9 kJacce oOydarommiics MOMYYHT CIEIYIOUIUE IMPEIMETHBIE
pe3yJbTATHI:

Yucjia ¥ BBIYUCIEHHSA

CpaBHMBATB U YIOPSIOYMBATh PallMOHAIbHbIE M HPPAL[MOHAJIbHBIE YHCIIA.

Bremonaare apudmMernueckue ASUCTBUS C pAllOHAIBHBIMU YHCIAMH, COYETasi YCTHBIC U
NUCbMEHHBIE IPUEMBI, BBITIOIHSITH BEIYUCICHHS C UPPALIMOHATIBHBIMH YHCIaMHU.

Haxoaute 3HaueHMs CTETEHEH ¢ IeNbIMU TIOKA3aTeIsIMA M KOPHEH, BBIYUCIATH 3HAYCHUS
YHCIIOBBIX BBIPAKEHUH.

OKpyriisiTh JIEHCTBUTEIBHBIC YHWCIIA, BBINOIHATH NPUKUAKY pE3yJbTaTa BBIYMCICHHIA,
OLIEHKY YHMCJIOBBIX BBIPAXKECHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHelHBIE M KBaJpaTHblE YpaBHEHUS, YPaBHEHMs, CBOASILIMECS K HUM,
npocTerme APoOHO-PAUOHAIBHBIC YPaBHEHHUS.

Pemiate cucteMsl AByX JIMHEHHBIX YpaBHEHHUH C JIBYMsS MEPEMEHHBIMH U CHCTEMBI IBYX
YpaBHEHHIA, B KOTOPHIX OHO YpaBHEHHE HE SIBIISICTCS TMHEHHBIM.

Pemate TekcToBblE 3amaud anreOpandeckuM CIIOCOOOM C MOMOILIBIO COCTaBIICHUS
YpaBHEHHSI WJIM CUCTEMBI JIBYX YPaBHEHHH C JIBYMSI IIEPEMEHHBIMHU.

[TpoBoauTH MpoCTENIIME HCCIEIOBAHNS YPABHEHUH U CHUCTEM YpaBHEHUI, B TOM YHCIE C
NpUMEHeHHeM TpadUYecKuX TPEICTaBICHUH (yCTaHaBIMBAaTh, MMEET JM YpaBHEHHUE WU
cucTeMa ypaBHEHUI pelieHus, eclii UMEET, TO CKOJIbKO, M IIpoyee).

Pemate nmHeiiHBIE HEpaBEHCTBa, KBaJpaTHBIE HEPAaBEHCTBA, H300pakaTh pEIICHHUE
HEPaBEHCTB HAa YMCJIOBOU MPSIMOIi, 3aITUCBHIBATh PEIIEHUE C TTOMOIIBIO CUMBOJIOB.

Pemate cucTempl JMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJJpaTHOE HEPaBEHCTBO, M300pa)kaTh peEIlIeHHE CHUCTEMbl HEPAaBEHCTB HA UYUCIIOBOW MPSIMOIi,
3aIMCHIBAThH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA IPU PEILICHUH Pa3IMYHBIX 3a]1a4.

DOyHKIUHA

Pacnio3naBate GyHKIMU U3y4EHHBIX BUI0B. [l0Ka3pIBaTh CXeMaTUYECKH PacIiOIOKEHHE Ha
KOODPJIMHATHO#H IIOCKOCTH TpadukoB GpyHkimid Buma: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, y = ||, B 3aBHCHMOCTH OT 3HauYeHHi KO>DDUIHEHTOB, ONMUCHIBATH CBOHCTBA
GyHKIHIA.

Crpouth M M300pakaTh CXeMAaTHUYECKU TpapUKH KBAIPATUUHBIX (DYHKIMH, OMUCHIBATH
CBOICTBa KBaJIpaTUUHBIX (PYHKLIUN MO UX rpauKam.

Pacno3naBare  kBajpaTHyHyl0 (QyHKUMIO 10  (opMmyle, MNPUBOAUTH MPUMEPHI
KBaJPaTHYHBIX QYHKIINI U3 peaTbHON KU3HU, (PH3UKH, TEOMETPHH.

YucJioBbIe MOCJI€10BATEIbHOCTH U MPOTrPeCcCUH

Pacrio3HaBaTh apu()METHUECKYI0 W TEOMETPUIECKYIO MPOTPECCUU TIPH Pa3HBIX CIIOCO0ax
3aJlaHMsL.

BBINONHATE BBIYMCIEHUS C HCHOJIB30BaHMEM (GOPMYN N-ro 4YjaeHa apu(MeTHUecKol u
F€OMETPUYECKOU IIPOTrPECCUM, CyMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIE0BATEIBHOCTH TOUKAMH HA KOOPIMHATHON INIOCKOCTH.

Pemate 3amaun, cCBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 3a7a4d
13 peajbHOM XKU3HU (C MCIIOIB30BAHUEM KATBKYIATOPA, ITU(POBBIX TEXHOIOTHMN).



Conepxxanue y4e0OHOro npeamera
1. HepaBenctBa (20 yacoB)

UucnoBble HEPaBEHCTBA U UX CBOMCTBA. I[I0WIEHHOE CIIOKEHUE U YMHOKEHHUE YUCIIOBBIX
HepaBeHCTB. JIMHEelHbIE HEPaBEHCTBA C OJJHOM IEPEMEHHOU U UX CUCTEMBI.

OcHoénas  yenb — O3HAKOMUTBH YYaIIMXCS C NPUMEHEHME: HEPABEHCTB JJI OLEHKU
3HAYEHUN BBIPAKEHHUH, BbIPAOOTATh yMEHHUE pellaTh JIMHEHHbIE HEpaBeHCTBA C OIHOH
nepeMeHHOI U ux cuctembl. CBOMCTBA YHCIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPOM
OCHOBAaHO pEILICHHUE JIMHEHHBIX HEPABEHCTB C OJHOM nepeMeHHOH. Teopembl 0 IOUYICHHOM
CIIOKEHUM U YMHOKEHUU HEPABEHCTB, HAXOJAWUTH MPUMEHEHHUE IPU BBIIOJHEHUH IMPOCTEHIINX
yIpaXHEHUH Ha OLEHKY BBIPQXEHUH 110 METONy rpaHull. BBoadrcs noHATUS abCONIOTHON
HOTPEIIHOCTY U TOYHOCTH NPUOJIMKEHHS, OTHOCUTEIbHON MOrPEIIHOCTH. YMEHUS MPOBOJIUTH
JENYKTUBHBIE PACCYKICHHUS MOIY4Yar0T pa3BUTHE KaK IPU JOKA3aTENbCTBAX YKA3aHHBIX TEOPEM,
TaK U IPU BHIIOJHEHUH YIPAXXHEHUI HA J0OKa3aTEeIbCTBA HEPABEHCTB.

B cBs3u C pelleHHeM JIMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHO: NAeTCs IOHATUE O
YHCJIOBBIX ~ MPOMEXKYTKAaX, BBOJATCA COOTBETCTBYIOIIME Ha3BaHMA W 00O3HAuUCHUS.
PaccmoTpeHuto cucTteM HEpPAaBEHCTB OJHOM IIEPEMEHHOM IPEIIIECTBYET O3HAKOMIIEHUE
yyalmxcs ¢ HOHITUAMHU NIEPeceUeHUs] U 00bETUHEHHS] MHOXKECTB.

IIpn pemieHUM HEPABEHCTB MCIOJIB3YIOTCS CBOMCTBA PABHOCUIIBHBIX HEPABEHCTB,
KOTOpBIE Pa3bACHAIOTCS Ha KOHKPETHBIX HIpumepax. Ocoboe BHUMaHHE CIENYeT YAEIUTh
0TpabOTKE yMEHHsI pellaT NpOoCTeHInne HepaBeHCTBa BuAa ax>h, ax<b, ocraHOBHBLIKCH
CIEIMAIIbHO Ha cirydae, korjaa a <0.

B 310l TeMe paccMaTpuBaeTCsl TAKKE PEIICHHE CUCTEM JIBYX JIMHEHHBIX HEPaBEHCTB C
OJIHOH NepEeMEHHOM, B YaCTHOCTU TAaKUX, KOTOPbIE 3alICaHbl B BUJE JBOIHBIX HEPABEHCTB.

2. KBaapaTuunas pynkuus (38 yacon)

Oyukuus. CpoiictBa (QyHkumii. KsaapaTHbili TpexwieH. PasnojkeHue KBaJIpaTHOTO
TpexuieHa Ha MHOxuTenn. ®yHkims y = ax’ + bx + ¢, ee cBoiicTsa u rpaduk. CTeneHHas
byHKLHS.

OcHoénas yenp — PacUIMPUTH CBEJICHUS O CBOWCTBAX (DYHKIMH, O3HAKOMUTD yJallluXCsl
CO CBOWCTBaMH U Ipa)KOM KBaJPaTUUHOM (DYHKIIMH. I

B Hauane tembl cucteMaTu3upyroTCsl cBeleHus o (QyHKuusAx. [loBTOpsitOTCS OCHOBHBIE
HNOHATHUS: (YHKLUS, apryMEHT, obnacTh onpezaencHus QyHkiuu, rpapuk. [laroTcs moHATUS O
BO3pacTaHWU U yObIBaHMM  (QYHKIMH, MPOMEXKYTKAaX 3HAKONOCTOSHCTBA. TemM  caMbIM
co3naercsd 6as3a JUid yCBOCHMs CBOMCTB KBaJpaTHMUHOW M CTENEHHOM (YyHKUHMH, a Takke A
JaIbHENIIEero yriyosneHus: QyHKIMOHAIBHBIX MPEICTaBICHUN MPU U3YYEHUHU Kypca aiareopbl U
Hayvaj aHaIu3a.

[ToAroToBUTENBHBIM IIArOM K HU3YYEHHIO CBOMCTB KBAaApaTUYHOW (QYHKIMH SIBISIETCA
TaK)K€ PacCMOTPEHHUE BONPOCA O KBAJAPATHOM TPEXUJIEHE M €r0 KOPHSX, BBIACICHUU KBapaTa
JBy4YI€HA U3 KBAJPaTHOTO TPEXUWICHA, Pa3JIOKEHUN KBaJIPpaTHOTO TPeX4eHa Ha MHOKUTEIH.

W3ydeHne KBaJpaTHUHOH (DYHKIIHH HAYHMHAETCSA C PACCMOTPEHMs (GYHKIMM y = ax’, ee
CBOICTB M 0cOOEHHOCTEN rpaduka, a TaKKe IPYruX YaCTHBIX BUAOB KBaAPATUYHOW PYHKINN —
dynxmmit y = ax? + b, y = a (x - m)% DTu cBeJeHHS HCIOJNB3YIOTCA MPU U3yUEHHH CBOKCTB
KBaJIpaTUUHOM QyHKIMH 001ero Buaa. BaxkHo, 4ToObI yyaruecs OHSIIU, 4TO rpapuK QyHKIUU
y = ax? + bx + ¢ MoxkeT GbITh MoNMydeH U3 rpaduka QYHKIHM y = ax’ ¢ MOMOMIBIO JBYX TIa-
panNenbHBIX TIepeHocoB. Ilpmemsl mocTpoeHms rpaduka dymkmum Yy = ax’> + bx + ¢
0TpalaThIBAIOTCSI Ha KOHKPETHBIX NpumMepax. [Ipm 3ToM ocoboe BHHMaHHE CIEIyeT YJIEeNUTh
(GOpMUPOBAHUIO Yy YYaIllUXCS YMEHHUsl yKa3blBaThb KOOPJAMHATBHI BEPIIMHBI 1Mapaboibl, €€ OCh
CUMMETpPHUH, HaIIpaBJIeHHE BETBEH 1mapadoJIbl.

[Ipu wu3ydyeHun 5TOM TeMbl NajbHEHMIIEE pPa3BUTHE IMOJY4aeT yYMEHUE HAXOJUTh IO
rpaduKy MPOMEXYTKHA BO3pacTaHUs U yObIBaHUS (YHKIIMH, a TaKXKe MPOMEXKYTKH, B KOTOPBIX
GYHKIMS COXpaHSIET 3HaK.

VYyamuecss 3HaKOMSTCS CO CBOWCTBAMHM CTENEHHOM (yHKIuH y = X" mpU YETHOM U
HEYETHOM HAaTypaJbHOM IOKas3aTelse . BBoguTcs nonsatve KopHs N-i creneHn. OHYU NOy4YaroT



MPEJICTaBICHUE O HAXOXKICHUU 3HAUEHUN KOPHS C OMOIIBIO KAJIBKYJISTOpa, IPUYEM BbIpabOTKa
COOTBETCTBYIOIIUX YMEHUH HE TpeOyeTcs.
3. Yncaa u Bpruncierus (9 yacon)

PanmonansHbIe 4riciia, UPpallMOHABHBIC YHCIIA, KOHCYHBIC B OCCKOHEUHBIC JICCATUIHBIC
npobu. MHOXECTBO JEHCTBUTENbHBIX YHCEN, JACHCTBUTENbHBIE 4YHCIA Kak OECKOHEUYHbIe
JNECATHYHbIE  OpoOW. B3amMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXIY  MHOXXECTBOM
JIEHCTBUTEIIbHBIX YNACET U KOOPAUHATHOMN MPSIMOM.

CpaBHeHHUE NCHCTBUTENBHBIX YUCEN, apu(METHYECKUE ICHCTBHS C JICHCTBUTEIBHBIMU
YUCJIaMH.

Pa3mepbl 0OBEKTOB OKPYKAIOIIETO0 MHUpPA, AJIUTEIBHOCTh MPOIECCOB B OKPYKAIOIIEM
MHUpE.

[TpubnmxEéHHOe 3HAYEHHWE BEIMYMHBI, TOYHOCTb MNpuOIMKeHHs. OKpyIrieHHE YHCeNl.
IIpuknka v OLlEHKa pe3ybTaTOB BEIYMCICHUN

4. YucaoBble nmocjaenoBaTeabHocTH (17 yacoB)

UucnoBble mocienoBaTeIbHOCTH. ApudMernueckass W TeOMETpUUYecKas MPOTPECCHU.
@opmynbl M-TOYWJIEHA M CYMMBI TEpPBBIX N 4YleHOB mporpeccuu. beckoHeuHOo yObIBaroias
reOMETpUUYECKasi MPOTPECCHUs.

OcHognas yenb — AaTh MOHATHS 00 apu(METHUECKONH U TE€OMETPUUYECKOM MPOTPECCUsIX
KaK YHCJIOBBIX MOCIEA0BATEIBHOCTAX 0COO0T0 BUIA.

[Ipyn m3yyeHuM TeMbl BBOJUTCS MOHSATUE IOCJIEI0BATEIBHOCTH, Pa3bsICHAETCA CMBbICI
TepMHUHA «N-i YICH MOCJIEeI0BATEILHOCTH», BEIPAOATHIBACTCS YMEHUE MCTIOIB30BaTh UHACKCHOE
o0o3HavYeHHe. DTU CBEJICHUS HOCAT BCIIOMOTATENbHBIN XapaKTep U UCHOIB3YIOTCS I U3yUCHHS
apupMeTUYECKON U FEOMETPUUECKON POTPECCHA.

PaGora ¢ dopmynamMu N-ro uieHa W CyMMBbl MEPBBIX T'd WIEHOB MPOTPECCHM, MOMHUMO
CBOEr0 OCHOBHOTO HA3HAYEHMsI, MO3BOJISIET HEOJHOKPATHO BO3BPAIIATHCA K BBIUUCICHUSM,
TOKJIECTBEHHBIM MTPE0Opa30BaHUSAM, PELICHUIO ypaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmarpuBarorcs XapaKTepUCTUYECKHE CBOMCTBa apudmMeTHIecKoit u
F€OMETPUUYECKOW MPOrPEeCCHil, YTO TMO3BOJSET PACHIMPUTH KPYT MpeiaraéMbIx 3aad.

5. loBTopenne (18 yacos)
OcHosnas yenv. T1oBTOpUTH, 3aKpenuTh U 00001UTHE OcHOBHBIE 3YH, nomyueHnHsie B 9

KJ1aCcCe.

KanenpapHo-temaTudeckoe mianuposanue 9 kiaacce (102 4.)

Jlata npoBeneHus
Ne Tema Kon-Bo
ypoka 4acoB | iam dakt | Qakr
9a 96
1. HepaBenctBa (20 uacoB)

1. UYucnoBble HEPABEHCTBA 1 4.09
2. YucnoBble HEPAaBEHCTBA 1 6.09
3. YucnoBble HEPAaBEHCTBA 1 7.09
4. OcHOBHbIE CBOWCTBA YHCIIOBBIX HEPABEHCTB 1 11.09
5. OCHOBHBIE CBOWCTBA YHCIIOBBIX HEPABEHCTB 1 13.09

CrnosxeHue 1 yMHOKEHHUE YHCIIOBBIX 1
6. HepaBeHCTB. OIIeHMBaHNE 3HAYCHHS 14.09

BBIPKEHUS

BxoaHo# KOHTPOITB. 1 18.09
8. CrnosxeHue 1 yMHOKEHHUE YNCIOBBIX 1 20.09




HCPaBCHCTB. OnenrBaHye 3HAYCHUS

BBIPA)KEHUS

9. HepaBenctBa ¢ 01HO# epeMeHHON 1 21.09

10. Perienue HepaBeHCTB ¢ OIHOM NEpPEMEHHOM. 1 25 09
YucnoBble IPOMEKYTKH.
PemieHne HepaBEeHCTB € OHOM IIEPEMEHHOM. 1

11. 27.09
YucnoBble IPOMEKYTKH.

12 Pemenue HepaBeHCTB ¢ OAHON IEPEMEHHOM. 1 28.09
YucnoBble IPOMEKYTKH.
PemieHne HepaBEeHCTB ¢ OHON IIEPEMEHHOM. 1

13. 2.10
YucnoBble IPOMEKYTKH.
Penienue HepaBeHCTB ¢ O/IHOM NEpEMEHHOM. 1

14. 410
YucnoBble IPOMEKYTKH.

15, Cuctemsl JMHEHHBIX HEPABCHCTB © OJHOMH 1 510
IIEpEMEHHON

16. Cuctemsl JMHEHHBIX HEPABCHCTB © OJHOMH 1 9.10
IIepEMEHHON

17 Cucremsl JIMHEHHBIX HEPABEHCTB C OHOH 1 11.10
NepEeMEHHOMN

18. Cucremsl JMHEAHBIX HEPABEHCTB C OXHOH 1 1210
IIEPEMEHHON

19 Cucremsl NMHEAHBIX HEPABEHCTB C OXHOH 1 16.10
IIEPEMEHHON

20. KonrtponbHas padora Ne 1 o teme 1 18.10
«HepaBeHcTBaY.

2. Kpaaparnunas ¢pynkuusi (38 yacos)

Pa6ora Hax ommOkamu. [ToBTopenue u 1

21. . 19.10
pacupeHue cBeIeHui 0 GyHKIUU

29 IToBTOpEHUE U pacHIUpeHne CBeIEHUH 0 1 2310
byHKIMHA

23 [ToBTOpEHUE U pacHIpeHne CBEICHHUH O 1 25 10
byHKIIIT

24. | CgoiicTBa (hyHKIMU 1 26.10

25. | CgoiicTBa (hyHKIMU 1 6.11

26 PesepsHeIii ypok no Teme «CBoiicTBa 1

" | byHKUIHNI»

27. | Ioctpoenue rpaduka Gynkimn y=kf(X) 1 8.11

28. | Iloctpoenue rpaduka Gynkimu y=kf(X) 1 9.11

29. | Ilocrpoenue rpaduka Gynkmu y=kf(X) 1 13.11
[Moctpoenue rpaduka pynkimn y=Ff(x)+D. 1

30. _ 15.11
[Toctpoenue rpaduka Gyukiun y=f(x+a)

31. | INocrpoenue rpaduka Gynkmu y=F(x)+b. 1 16.11




[Toctpoenwue rpaduka Gpyrxiun y=f(x+a)

[Toctpoenwne rpaduka Gpyukuuu y=Ff(x)+b.

32. [Moctpoenue rpaduka pynkiun y=Ff(x+a) 20.11
[Toctpoenwne rpaduka Gpyukuuu y=Ff(x)+b. 1

33. _ 22.11
[Moctpoenue rpaduka pynkiun y=Ff(x+a)

34 KBaE[paTI/I‘-IHaSI ¢byHkuus, ee rpaguk u 1 2311
CBOMCTBA.

35 KBaE[paTI/I‘-IHaSI ¢bynkuus, ee rpaguk u 1 27 11
CBOMCTBA.

36. KBaE[paTI/I‘-IHaSI ¢byHkuus, ee rpaguk u 1 2911
CBOMCTBA.

37 KBaE[paTI/I‘lHaSI byHk1us, ee rpaduk u 1 3011
CBOWCTBA.

38, KBaE[paTI/I‘lHaSI byHk1us, ee rpaduk u 1 412
CBOWCTBA.

39 KBaE[paTI/I‘lHaSI byHkus, ee rpaduk u 1 6.12
CBOWCTBA.
Kontponbnas padota Ne 2 o reme 1

40. 7.12
«KBanpartuunas GyHKUMA»

a1, Pabora Hayx ommOkamu. Penenne kBaapaTHBIX 1 11.12
HEpPaBEHCTB.

42. | Pemenne KBaJpaTHBIX HEPABEHCTB. 1 13.12

43. | Pemenne KBaJpaTHBIX HEPABEHCTB. 1 14.12

44, | PemeHue KBaJpaTHBIX HEPABEHCTB. 1 18.12

45. | Pemenue kBaJipaTHBIX HEPABEHCTB. 1 20.12

46. | Pemenne KBagpaTHBIX HEPABEHCTB. 1 21.12

47. | CucreMbl ypaBHEHUH C IByMs IEPEMEHHBIMU 1 25.12

48. | CucreMbl ypaBHEHUH C IBYMS NIEPEMEHHBIMH 1 27.12

49. | CucreMbl ypaBHEHHH C TBYMS NIEPEMEHHBIMH 1 28.12

50. | Cucremsl ypaBHEHUH C IBYMs IEPEMEHHBIMU 1 10.01

51. | Cucremsbl ypaBHEHUH C IByMSI IEPEMEHHBIMH 1 11.01

52. | Cucremsl ypaBHEHUH C ABYMS TIEPEMEHHBIMA 1 15.01

53 Pemenue 3aja1 ¢ IOMOILIBIO CHCTEM 1 1701
YpaBHEHHI BTOPO CTETIEHU

54 Pemenue 3aja1 ¢ IOMOILIBIO CHCTEM 1 18.01
YpaBHEHHI BTOPOW CTETIEHU

55, Pemenue 3va21aq C 130M0H15}0 CHUCTEM 1 2201
ypaBHEHUI BTOPOH CTENICHH

56, Pemenne 3ajia1 ¢ MIOMOIIIBIO CHCTEM 1 2401
ypaBHEHUI BTOPOH CTENICHH

57. | Pemenue 3a1a4 ¢ IOMOLIBIO CUCTEM 1 25.01




YpaBHEHUH BTOPOM CTETIEHU

Kontponbnas padota Ne 3 mo teme «Perenue 1
58. | kBampaTHBIX HEpaBEeHCTB. Pemenue crucrem 29.01
YpaBHEHUI C ABYMS NIEPEMEHHBIMM.
3. Yucia u BpruuciaeHus (9 yacon)
ParnmonanbHbie yncia, MppanuoHaIbHbIE 1
59. YHpclia, KOHEYHEIE U 0ECKOHEUHEIE 31.01
JeCATUYHbIE Ipodu
MHOXeCTBO JIeHCTBUTEIBHBIX UHCEIT, 1
60. JCHCTBUTENBHBIC YHCIIA KaK OECKOHEUHBIC 1.02
JECSITUUHBIE POoOH
B3anMHO 01HO3Ha4YHOE COOTBETCTBUE MEXKIY 1
61. MHO>KECTBOM JIE€HCTBUTEIBHBIX YHUCE U 5.02
MHOKECTBOM TOYEK KOOPJAWHATHOU MPSAMOM
CpaBHeHUE IEHCTBUTENBHBIX YUCE, 1
62. apupMETHYECKHUE IEHCTBHS C 7.02
JeCTBUTEIILHBIMU YHCIIaAMHU
63 [TpubnmxEHHOE 3HAUCHNE BETHUNHBI, 1 8.02
' TOYHOCTB TPUOIVKEHUS '
64. OxpyrieHne uncen 1 12.02
65. OxpyrieHne uncen 1 14.02
[Ipukuaka u olleHKa pe3yIbTaTOB 1
66. PHICH ¥ OHCHIA pesy 15.02
BBIYHCIICHUH
[Ipukuaka u olleHKa pe3yIbTaTOB 1
67. PHICHL ¥ OHCHIA pesy 19.02
BBIYHCIICHUH
4. Yucaosble nocaenoBareabHocTH (17 yacoB)
Pa6ora Hag ommOkamu. YucnaoBbie 1
68. 8 21.02
10CJIe10BaTeIbHOCTH
69. | YuncnoBsle OCIEI0BATEIIEHOCTH 1 22.02
70. | Apudmernueckas mporpeccus 1 26.02
71. | Apudmernueckas nporpeccus 1 28.02
72. | Apudmerndeckast mporpeccus 1 29.02
73 PesepBHbIil ypok 1o Teme «Apudmernueckas 1 403
" | mporpeccus» '
74 CymMma N nepBbIX YWIEHOB apU(PMETUUECKOM 1 6.03
" | mporpeccun '
75 CymMma N nepBbIX YWIEHOB apU(PMETUUECKOM 1 703
" | mporpeccun '

76 CyMmMa N nepBbIX YWICHOB apu(METHYECKON 1 11.03
" | mporpeccun '
77. | 'eomerpuueckas mporpeccus 1 13.03
78. | 'eomerpuueckas mporpeccus 1 14.03




79.

['eomeTpuueckas mporpeccHs

25.03

80.

CymMmma N nepBbIX YWICHOB Fr€OMETPUUECKON
IIPOrpeccuu

27.03

81.

CymMmMma N nepBbIX YWICHOB Fr€OMETPUUECKON
IIPOrpeccuu

28.03

82.

CymMa 6ecCKOHEeUHOH TeOMETPHUYECKON
IIPOrpeccuu

1.04

83.

CymMma 6eCKOHEeUHOH TeOMETPHUYECKON
IIPOrpeccuu

3.04

84.

Kontponsnas padora Ne 4 o teme «HuciaoBbie
IIOCJIEZI0BATEILHOCTI

4.04

IMoBTOpeHHUe U cucTeMaTH3aNusl yueoHoro marepuaJa (18 yacos)

85.

[ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3 Al
3HAHUM. 3anuch, CpaBHEHUE, ACHCTBUS C
JICHCTBUTEIIEHBIMHA YK CJIaMHU, YHCIIOBAs
npsiMast

1

8.04

86.

[ToBTOpenue, 0000IIEHNE W CUCTEMATH3ALIHS
3HaHui. [IporeHTHI, OTHOILIEHUS, TPOOPIIHH

10.04

87.

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus
3HaHuit. OkpyriaeHue, npuldInKEHUE, OLIEHKA

11.04

88.

[ToBTOpEeHme, 06001IeHNE U CUCTEMATH3AIUS
3gadui. Pemmenne TeKCTOBEIX 3a/1a4
apu(pMeTHYECKIM CIIOCOO0M

15.04

89.

[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS
3HaHuil. Perienne TeKCTOBBIX 3aa4
apudmeTnyecKkuM crnocodom

17.04

90.

[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS
3HaHuil. Perenne TeKCTOBBIX 3a1a4
apumeTnyecKkuM crnocodom

18.04

91.

[ToBTOpEeHme, 06001IeHNE U cUCTeMaTH3allus
3HaHui. [IpeobpazoBanue anredOpanvaecKux
BBIPXKEHUH, TOMYCTUMbIC 3HAYCHHSI

22.04

92.

[ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITHIS
3Hanuii. [IpeobpazoBanue anredbpandeckux
BLIpa)KCHHfI, )IOHYCTI/IMI)IG 3HAYCHUS

24.04

93.

[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITHIS
3Hanuii. [IpeobpazoBanue anredbpandeckux
BBIpa)KCHHfI, )IOHYCTI/IMI)IG 3HAYCHUSI

25.04

94.

[ToBTOpeHmEe, 06001IEHNE U CUCTEMATH3AIUS
3HaHui. [IpeoOpazoBanue anredOpandecKux
BBIPXKEHUH, TOMYCTUMbIC 3HAYCHUS

27.04

95.

[ToBTOpeHMEe, 0600IIEHNE 1 CUCTEMATH3AIUS
3HaHui. DyHKIUH: NOCTPOECHHE, CBOMCTBA
M3YYEHHBIX (PYHKITHIA

2.05

96.

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS

6.05




3HaHU. DyHKIUH: TOCTPOCHUE, CBOMCTBA
W3Y4YECHHBIX (pyHKUINH

97. HToroBast KOHTpOJIbHAS paboTa 1 8.05

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS 1
98. 3HaHui. OYHKIUU: TIOCTPOEHHUE, CBOWCTBA 13.05
M3YYCHHBIX (pyHKINH

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS 1
99. 3Hanuil. ['paduueckoe penienne ypaBHeHUH 1 15.05
HUX CUCTEM

[ToBTOpeHME, 0000IIEHNE U CHUCTEMATH3AIUS 1
100. | 3manuii. 'paduueckoe pemieHre ypaBHEHUN U 16.05
WX CHCTEM

IToBTOpEeHME, 0000IIEHNE U CUCTEMATU3 AL 1
101. | 3HaHwil. DyYHKIUHU: TOCTPOEHHUE, CBOWCTBA 20.05
W3YUYCHHBIX (DYHKIIHIA

O00011IeHE U CUCTEMATU3aIlUs 3HAHUI. 1

102. o
PesepBHBIil ypOK.

Onucanne yqeﬁﬂo-MeTmmquRoro H MAaTEPUHAIBHO-TEXHUICCKOI'O

od0ecrneyeHus Oﬁpa3OBaTeJIl)HOFO nmpomecca
1. Anrebpa: 9 knacc: yueOHUK Ul ydaluxcsi o01ieo0pa3oBaTeIbHbIX OpraHu3aui

/ A.I'. Mep3nsik, B.b. Tlononckuii, M.C. Skup. - 2-e u3z., nopad. - M.: Benrana-I'pad, 2017.-
272c¢.: un.

2. Anrebpa: 9 kmacc: meromudeckoe mocobue / E.B. Bymko, A.I'. Mep3ansk, B.b.
[Tonouckuit, M.C. Skup. - M.: Bentana-I'pad, 2017.- 184 c.: ui.
3. Anrebpa: JHMIAKTHYECKHWE MaTrepuanbl: 9 Kjacc: mocoOWe Ui yJamuxcs

obmreoOpazoBarenbHbIx opranuzanuii / A.I'. Mepansk, B.b. [Tononckuii, E.M. Pabunosuy, M.C.
Sxup. - M.: Benrana-I'pag, 2017.- 112c¢.: ni.



