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1.IlosicHUTEIbHAS 3aNINCKA.
PaGouas mporpamma 1o anreOpe OpHMEHTHpOBaHA Ha ywalmuxcs 9 kiacca u
peanu3yeTcsi Ha OCHOBE CIEAYIOMIMX HOPMATUBHBIX JOKYMEHTOB:

1. ®enepanpubiii 3akoH Poccuiickori ®Denepammu ot 29 nekabps 2012 r. Ne 273-®d3 «O6
oOpaszoBanuu B Poccuiickoit ®deneparum.

2. depnepanbHblil  TOCYIAapCTBEHHBIM  OOpa30BaTENbHBIM  CTaHIApPT  OCHOBHOTO  0OIIEro
00pa3oBaHus, YTBEPKIACHHBIA IMPUKA30M MunncrepctBa  00pa3oBaHUsS HW  HAyKd
Poccuiickoit Denepanuu ot 17mexadbps 2010 r.Ne 1897 «OO6 yrBepxkaeHnn heaepaabHOTO
rOCyJapCTBEHHOT0 00pa30BaTEeNbHOIO CTaHJapTa OCHOBHOTO OOIIETO 0Opa30BAHUS.

3. IIpuka3z Munuctepcta npocsenieHus P ot 31 mas 2021 r. Ne 287 “O0 yTBepKIeHUH
denepaibHOr0 roCyJapCTBEHHOTI0 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOI'O 00IIIETO
obpazoBaHus”

4. Pexomenganuu MunuctepcTBa obpasoBanus u Hayku P® ot 24.11.2011 Ne MJ] — 1552/03 no
OCHAIIICHUIO  OO0Ie00pa3oBaTEIbHBIX  YUPESKIACHUH Y4eOHBIM W y4eOHO-JIa00opaTOPHBIM
obopynoBanuem, HeoOXoauMbIM 1Tl peanmzanuu OI'OC.

5. Pabouast mporpamma mo anredpe ans 9 kiacca cocrasnena Ha OCHOBE aBTOPCKOW IPOrpaMMBI
A.I'. Mep3znsak, B.b. [lononckuit, M.C. fxup, E.B. byuko (MaremaTtuka: nporpammsl: 5—-11
knacesl A.I'. Mep3msik, B.b. [lononckuii, M.C. Sxup, E.B. bynko /. — M.: Benrana-I"pad,
2014. — 152 c.) u YMK:

1. Anrebpa: 9 kiacc: y4yeOHUK Ui ydammxcsi ooOmeoOpa3oBaTenbHbIX yupexaeHuid / A.l.
Mepansik, B.b. [Tononckwuii, M.C. Skup. — M.: Benrtana-I'pad, 2019-2020.

2. Anebpa: 9 kjmacc: AWJAaKTHYECKWE  MaTepHwanbl: mocobue Ui ydalimxcs
obmeoOpazoBarenbHbix opranusanuii / A.I'. Mepsnsk, B.b. Iomonckuii, E.M. PabunoBHY,
M.C. Sxup. — M.: Benrana-I'pad, 2020.

4. Anrebpa: 9 xnacc: merogudeckoe nocooue / A.I'. Mep3msik, B.b. ITomonckuii, M.C. SAxup.
— M.: Benrana-I'pad, 2020.

6. denepanbHblil TepeyeHb YYEOHUKOB, PEKOMEHIOBAHHBIX (JIOMYIIEHHbIX) MHHHCTEPCTBOM
OOpazoBanuss u Hayku P® Kk wucnoinp3oBaHuio B 00pa30BaTeNbHOM IpOIECCE B
0011e00pa3oBaTENbHBIX IKOJAX.

OO0mas xapakrepucTuka yueOHOro npeamera.

Kypc anreOpsl 9 knacca BKITIOYAeT CIEAyIONIUE pa3ielibl: HEpaBEHCTBA, KBaApaTUYHbIe (PYHKIIUHU,

AJIEMEHTHl TPUKJIAJAHOW MaTEeMaTUKH, YHCIIOBBIE IIOCJIEIOBATEILHOCTH KOTOPBIE H3y4YaroTCs

0J10KkaMu. B COOTBETCTBUM C 3TUM COCTaBJICHO TEMATUYECKOE MIaHUPOBAHUE.

B cBoell COBOKYMHOCTH OHHU OTpa)katoT OoraTblii ONBIT 0Oy4eHHs MaTeMaTHKE B Halleil cTpaHe,

VUUTHIBAIOT COBPEMEHHBIC TEHIEHIIMM OTEUYEeCTBEHHOM W 3apyOeKHOH MIKOJNBI U TO3BOJISIOT

peann30BaTh MOCTaBJIEHHBIE MEpe]] MIKOJIbHBIM 00pa30BaHUEM eI Ha UHPOPMAIIUOHHO €MKOM U

MPAKTUYECKH 3HAUYMMOM Marepuane. OTH COJep)KaTelbHbIE KOMIIOHEHTBI, pPa3BUBasCh Ha

MPOTSHKEHUH BCEX JIET 00yUYEHHUs, €CTECTBEHHBIM 00pa3oM MEpEIuIeTaroTCsl U B3aUMOJCHCTBYIOT B

y4eOHBIX Kypcax.

Aneebpa mpu3BaHa CIOCOOCTBOBATH MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJIs

noBceIHEeBHON >km3HU. OHa CHayXuT 0a30i Ui BCEro MAajbHEHIero H3y4eHHs MaTeMaTHKH,

CIOCOOCTBYET JIOTHYECKOMY Pa3BUTHIO U (POPMUPOBAHUIO YMEHHUS MOTH30BATHCS aITOPUTMAMHU.

W3ydenne kypca anreOpsl HareneHo Ha GOpMUpPOBAHUE MAaTEMaTHUECKOTO amrmapara Jisi pelieHus

3aJlad U3 MATEMAaTHKH, CMEXHBIX TMPEAMETOB, OKPYKAIOIMIEH pealbHOCTU. SI3BIK anreOpsl

MOMYEPKUBACT 3HAYCHHE MATeMAaTUKH KaK S3bIKa IS MOCTPOCHUS MATeMAaTUYECKUX MOJIENEH,

MIPOIIECCOB W SIBICHUN peabHOTO MHUpa (OJHON W3 OCHOBHBIX 3aJlay M3YUYEHUsS anreOphl sSBISETCS

pa3BUTHE AITOPUTMHYECKOTO MBIIUICHUS, HEOOXOAMMOTO, B YaCTHOCTH, JUIsi OCBOCHHUS Kypca

nH(pOpMaTHUKH; OBJIAJICHWE  HaBBIKAMH  JEAYKTUBHBIX  paccyxaeHuit. IIpeoOpa3zoBaHue

CUMBOJIMYECKUX (OPM BHOCUT CBOM cCHelU(pUYECKH BKIaJA B pa3BUTHE BOOOpaKeHUs,

CIIOCOOHOCTEN K MareMaTH4ecKoMy TBopdYecTBY. [lpyroil BaxkHOW 3amauyeil M3ydeHus anreOpbl

SBIISIETCS TIONyYEHUE IIKOJbHUKAMU KOHKPETHBIX 3HAHUW O (QYHKIMSIX Kak BaKHEHIIeH

MaTeMaTUYeCKO MOJenu JUIsl ONUCAaHUS M MCCIEAO0BaHUS Pa3HOOOpPa3HBIX IPOILIECCOB

(paBHOMEpHBIX, PAaBHOYCKOPEHHBIX, OKCIIOHCHIIMATbHBIX, MEPUOJUYECKUX H  1p.), UL



(dbopmMHpoOBaHUs Yy 00YyHaIOUIMXCS MPEICTABICHUH O POJIM MaTEMATUKU B Pa3BUTHU IIMBUIM3AIMU U
KyJBTYDBL.

Taxum 00pa3oM, B X0J1e OCBOCHUS COAEPIKaHUS Kypca yJalluecs MOoIy4aioT BO3SMOXKHOCTb:

. Pa3BHUTH IPEJCTABIECHHE O YHCIEC M POJIM BHIYUCICHUH B YEIOBEYECKOH MPAKTHKE;
chopMHpOBaTh MPAKTUYECKUE HABBIKM BBHIMOJHEHHS YCTHBIX, MHUCbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYHCIICHUH, Pa3BUTh BEIYMCIUTEIBHYIO KYIbTYPY;

. OBJIQIETh CHUMBOJIMUYECKUM SI3BIKOM aireOpsl, BeIpaboTaTh (HhopMalibHO-ONEpaTHBHbIC
anreOpanyeckue YMEHHS M HAy4YUTbCs TNPUMEHATh HMX K PEIICHHI0 MaTeMaTHYeCKHX U
HEMaTeMaTUYeCKUX 3ajay;

. U3YYUThb CBOMCTBA M TIpaduKu d1eMEHTapHBIX (YHKUWN, HAyUYHUTHCS MCIOIb30BATh
(GyHKIMOHATBHO-TpadUUecKre MPeACTaBICHUS JIsl ONMCAHMS U aHAJIN3a PeabHBIX 3aBUCUMOCTEH;
. Pa3BUTH JIOTUYECKOE MBILUICHUE U PEYb — YMEHUS JIOTHYECKH 00OCHOBBIBATH CYXKICHUS,

MIPOBOJIUTH HECJIOXKHBIE CHCTEeMaTH3alluK, TPUBOAUTH MPUMEPHl U KOHTPHPUMEPHI, UCIOIb30BAThH
pa3inuHble S3bIKM MaTEeMAaTUKH (CIOBECHBIM, CUMBOJIUYECKHM, rpaduyecKuil) Uis WILTIOCTPALUH,
MHTEPIIPETALIMN, APTYMEHTALUU U J10Ka3aTeIbCTBA;

. chopMHUpOBaTh MpEACTaBICHUS 00 M3yYyaeMbIX MOHATHUSIX W METOJaX KaK Ba)KHEHIINX
CpEJICTBAaX MaTEMaTU4YECKOT0 MO/IETMPOBAaHNUS PEAJIbHBIX IIPOLIECCOB U SIBJICHUI.

Onucanue Mecta y4eOHOro npeamera «Ajaredpa» B yueOHOM IJIaHe
B cootBercTBHU ¢ TpeboBaHusMU DeepanbHOIO rOCy1apCTBEHHOI0 00pa30BaTeIbHOTO CTaH1apTa
OCHOBHOTO 00111eT0 00pa3zoBaHus nmpeameT «Anredpa» usyuaercs ¢ 7-ro no 11-if kiacc. CornacHo
denepanbHOMy 0a3MCHOMY yU4eOHOMY IUIaHy, HAa U3yYEeHUE aJIreOphl B 9-M Ki1acce OTBOAUTCS HE
menee 102 yacoB, u3 pacueta 3 yaca B Hezpemnto. Takum o6pazom, yuebnsiit uian MBOY COIII
c.bypen-Xem conepxut B 9-om kiacce 3 yaca * 34 nenenu = 102 yaca B roj
2.IlnaHupyeMble pe3yJbTAThI H3YYEHHUSs] YIeOHOI0 NIpeMeTa:
JlngHOCTHBIE PE3yNIBTATHl OCBOCHHS IIPOrPaMMbl y4eOHOTO npeameTa «MaremaTukay
XapaKTepU3YIOTCS:
aTPUOTUYECKOE BOCIIUTAHUE:
MPOSIBIICHUEM MHTEPECA K MPOIIJIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTHUKH, IEGHHOCTHBIM
OTHOUIIEHUEM K JOCTHKEHHUSIM POCCUMCKUX MAaTEMATHKOB H POCCUMCKON MAaTEMaTUYECKOU IIKOJIbI,
K HCIIOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYTHX HayKaX U MPUKIATHBIX cepax
CPAKIAHCKOE U TYXOBHO-HPABCTBEHHOE BOCITUTAHUE:
TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEH TpakJaHNHA U peallu3allii €ro Mpas,
MIPEICTABICHUEM O MaTEeMAaTUUYECKIX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTY], SBJICHHM,
IpoLEAYp IPaskJaHCKOT0 00111ecTBa (BBIOOPHI, OMPOCHI U NP ); TOTOBHOCTBIO K 00CYKIEHUIO
ATHYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HayKH, OCO3HAHUEM
BOKHOCTH MOPAJTbHO-3THUECKHUX MPUHIIUATIOB B JEATEILHOCTH YUYEHOTO
TPYJIOBOE BOCIIUTAHUE:!
YCTAaHOBKOW Ha aKTMBHOE YYaCTHE B PEIICHUH MPAKTHUECKUX 3a7]a4 MaTEeMAaTHUYECKOM
HANPaBIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMaTHYeCKOro 00pa30BaHus Ha MPOTSHKEHUU BCei
JKU3HH JJIs1 yCTIEITHON MTPOQPECCHOHAIBHON NEATEIFHOCTH U PA3BUTHEM HEOOXOIUMBIX YMECHHIA;
OCO3HAHHBIM BBIOOPOM U TOCTPOCHUEM UHAMBHUAYAILHON TPAEKTOPUN 00Pa30BaHMS U KUZHEHHBIX
MJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH
ACTETUYECKOE BOCIUTAHUE:!
CIOCOOHOCTHIO K IMOIIMOHATILHOMY M CTETUYECKOMY BOCIIPUATHIO MATEMATHYECKUX 0OBEKTOB,
3a/1a4, pelIeHU, pacCy KJICHUI; YMEHHUIO BUAETh MaTEMaTHUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE
L{eHHOCTH HAYYHOTO MMO3HAHMSL:
OpHUEHTAIINEH B IESTEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKa, IPUPOIBI U 00IIECTBA, TOHUMAaHUEM MaTeMaTHUYECKOU
HAYKH Kak c(hepbl YeJTOBEUECKON NEeATENbHOCTH, ITAloOB €€ Pa3BUTHS U 3HAUUMOCTH IS
Pa3BUTHS ITUBWIN3AINH; OBJIAJICHUEM SI3BIKOM MaTeMaTHKA U MaTEeMAaTUUECKOU KyJIbTypOr Kak
CPEICTBOM IMO3HAHUSI MUPA; OBJIAJICHUEM MPOCTEHIIIMMHI HAaBBIKAMU UCCIEA0BATEIbCKOM
NeATeTLHOCTH
duznyeckoe BocnuTanue, GOPMUPOBAHKUE KYIbTYPbI 37I0POBBS M IMOIIMOHATBLHOTO 0JIaromoTyus:




TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKUE 3HAHUSI B MHTEPECAX CBOETO 3/10POBbsI, BEACHUS
3I0pOBOTO 00pa3a )KU3HU (3I0pOBOE MUTAaHWE, COATAHCUPOBAHHBIN PEKUM 3aHSATUN U OTIIBIXA,
peryisipHast pu3nvecKas akTHBHOCTb); C(OOPMUPOBAHHOCTBIO HAaBBIKA pe(IEKCHH, TIPU3HAHUEM
CBOETO IIpaBa Ha OLIMOKY M TAaKOr'o K€ IpaBa Jpyroro yejioBeka

DKOJIOTMYECKOE BOCIUTAHUE:

OpHUEHTalMel Ha IPUMEHEHNE MaTeMAaTUUYECKUX 3HAHUH JUIsl pellieH s 3a/1a4 B 00J1acTH
COXPAHHOCTH OKPY>Kalollel cpeibl, INIAHUPOBAHUS [TOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX
HOCJIEICTBUM [UIs OKpY’KaroIlel cpe/ibl; 0CO3HaHUEM INI00aIbHOI0 XapaKTepa HKOJOTHUECKUX
poOJIeM U MyTeH UX pelIeHUs

JMYHOCTHBIE PE3yJIbTaThl, 00€CHEUNBAIOIINE alalTallMI0 00YyYaIOUIerocs K U3MEHSIOIINUMCS
YCJIOBHSM COLMAILHOW U NPUPOJHOU CPEIbL:

TFOTOBHOCTBIO K JICHCTBUSM B YCIIOBUSIX HEONPEAEIEHHOCTH, IIOBBIILIEHUIO YPOBHS CBOECH
KOMIIETEHTHOCTH Y€pe3 NPAKTUUYECKYIO I€ATEIbHOCTD, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX
Jrozei, MpruoOpeTaTh B COBMECTHOH 1€ TEIbHOCTH HOBBIE 3HAHMSI, HABBIKM U KOMIIETCHLIUH U3
OTIbITA APYTHX;

HE00XO0IMMOCTBIO B ()OPMUPOBAHUYU HOBBIX 3HAHUH, B TOM 4Kcie (pOpMyInpoBaTh UJEH, IOHATHS,
THITOTE3BI 00 00BEKTaX U SIBICHUSIX, B TOM YHCIIE paHee He U3BECTHBIX, OCO3HABATH JIC(PUIIUTHI
COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALUIO KaK
BBI30B, TPEOYIOIINNA KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PEILICHUS U AEHCTBUS,
(GopMyJIMpPOBATh U OLIEHUBATH PUCKU U MOCIEACTBUS, POPMUPOBATH OIIBIT

MeTanpeaMeTHbIe Pe3VJIbTATBI OCBOCHUS IPOrpaMMbl yueOHOro npeaMera «MaremaTuka»
XapaKTEepU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU [103HABATEIbHBIMU JAEHCTBUAMU,
YHHMBEPCAJIbHBIMU KOMMYHHUKATUBHBIMU JEHCTBUSMU U YHUBEPCAIbHBIMU PETYJISTUBHBIMU
JIEHCTBHSIMH.

1) VHuBepcaibHble O3HABATEIbHBIC JEUCTBUS 00ecieunBarT HopMUpOBaHHEe 0a30BbIX
KOTHUTHBHBIX IIPOIIECCOB 00y4JarONIMXCs (OCBOSHHE METOAO0B IIO3HAHUS OKPYKAIOIIETO MUPA;
IPUMEHEHHE JIOTHYECKUX, UCCIIe0BATENIbCKUX ONepaluii, yMeHuil paboraTs ¢ HHGpoOpMaLueil).
ba30BbI€ JJOTHMYECKUE ICUCTBUS:

BBISBIISAITh M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKNA MaTeMaTHUECKUX OOBEKTOB, TOHITHH,
OTHOULIEHUN MEXy MOHATUAMU; (OPMYIUPOBATh ONPEIEICHUS TOHATHI; YCTaHABINBATh
CYLIECTBEHHBIN MPU3HAK KIACCU(PHUKALIMH, OCHOBAHUS AJIs1 0000IEHHs U CPaBHEHUS, KPUTEPUU
MIPOBOAMMOI0 aHAJIN34;

BOCIIPUHUMATh, (HOPMYIUPOBATh U MPE0OPa30BbIBATE CYXIECHUS: YTBEPAUTEIbHbBIC U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOILINE; YCIOBHBIE,

BBISBIISATH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOpEUNs B (paKTax, TaHHbIX,
HAOJIIOJIEHUSAX U YTBEPKACHUSX; Ipe/yiaraTh KPUTEPUH JIJIsl BBISBIICHUS 3aKOHOMEPHOCTEN 1
IIPOTUBOPEYUH;

JIeJIaTh BBIBOJIbI C MCIIOJIb30BAHNEM 3aKOHOB JIOTUKH, I€YKTUBHBIX U MHAYKTUBHBIX
YMO3aKI4YEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

pa3z0uparh JOKa3aTEIbCTBA MATEMAaTUUECKUX YTBEPKIEHUH (TPSIMbIE U OT IPOTUBHOTO), TPOBOAUTH
CaMOCTOSITENIbHO HECIIOKHBIE I0KA3aTeNIbCTBA MATEMATUYECKUX (PAKTOB, BBICTPAUBATh
apryMeHTaluio, IPUBOIUTH PUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

BbIOMpaTh crioco0 peleHus yueOHoH 3aauu (CpaBHUBATh HE CKOJIBKO BApHAHTOB PELLIEHUS,
BBIOMpPATh HanOOJIee MOIXOAAIINH ¢ YYETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPHEB)
ba3oBble HccnenoBaTenbckue AeUCTBUS:

UCIIO0JIb30BaTh BOIIPOCHI KaK MCCIIEA0BATEICKUI HHCTPYMEHT MO3HAHUS; (POPMYIINPOBATH
BONPOCHI, GUKCHUPYIOIIKE IPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATEIHHO YCTaHABIUBAaTh HICKOMOE U
JnaHHoe, (POPMUPOBATH TMIIOTE3Y, APIYMEHTHPOBATh CBOIO IMO3UIINIO, MHEHHE;

MIPOBOAMTD IO CAMOCTOSATEIBHO COCTABJIEHHOMY IJIaHY HECJIOXKHBIA AKCIIEPUMEHT, HEOOIbIIOe
UCCIIEIOBaHKE TI0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOT0 00bEKTa, 3aBUCUMOCTEH
00BEKTOB MEX]Ty COOO0M;




CaMOCTOSITENIEHO (hOpMYITUPOBaTh 000OIIEHNUS M BHIBOBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJI0/IeHUs1, UCCIIEI0BAaHNUS, OLIEHUBAThH JOCTOBEPHOCTDH IMOTYUYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000IIIEHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIlecca, a TAK)KE BbIIBUTaTh MPEIIOI0KEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBHUSIX

Pabora ¢ undopmarimei:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH HHPOPMAITIH, TAaHHBIX, HEOOXOTUMBIX JIJISl PEIICHUS
3a]a4u;

BBIOMPATh, AaHAIU3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH HHPOPMALIUIO PA3ITUIHBIX
BUJIOB U (hOpM Ipe/ICcTaBICHUS;

BBIOMpATh (GOPMY MpeACTaBICHUS HHPOPMALIUN U WILTIOCTPUPOBATH pPelIaeMble 33Ja4l CXEMaMH,
JuarpaMmmamu, HHOM rpadu Ko ¥ uX KOMOMHAIUSIMU;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO KPUTEPHSIM, PEATIOKECHHBIM YUUTEIIEM HITH
c(hOpMyJIHUPOBAHHBIM CAMOCTOSITEIILHO

2) YHuBepcaibHbIe KOMMYHUKATHBHBIC JICHCTBUS 00ECIIeYnBaOT C(HOPMUPOBAHHOCTD COIIMATBHBIX
HABBIKOB 00yYarONINXCA.

OO61ueHue:

BOCIIPUHUMATH U OPMYIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMHU U LEISIMH OOILICHUS;
SICHO, TOYHO, TPaMOTHO BBIPA)KaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MICHbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUS 10 XO/1y PelIeHHs 3a/1a4l, KOMMEHTHUPOBATh MOJMyUEHHBIH Pe3yIbTaT;

B XO0JI€ 0OCYXICHHS 33/1aBaTh BOIPOCHI IO CYIIECTBY 0OCYXIaeMOil TeMbl, IpoOIeMbl, perracMoin
3aJ]auM, BHICKA3bIBaTh HJICH, HAlleICHHbIE Ha IMOHMCK PEIICHUS; COMOCTABISITH CBOM CY)KIIEHUS C
CYXJICHUSIMH IPYTUX YYaCTHUKOB JMajIora, OOHApy>KUBATh Pa3IMYie U CXOJCTBO MO3HIINI; B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,

IPEJICTaBIISITh PE3YJbTAaThl PEIICHUS 3a/1a4l, IKCIIEPUMEHTA, UCCIIEA0BaHNUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOUPATh (hOpMAT BHICTYIUICHHS C YUETOM 3a/1a4 MPE3eHTAlMU 1 0COOEHHOCTE!
ayUTOpUN

COTPYIHUYECTBO:

MIOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIMBHIyaJbHONH paOOThl MpPU pPEHICHUH
y4eOHBIX MaTeMaTHYEeCKHUX 3aJ/lay; MPUHUMATh 11€7Thb COBMECTHOM JIeATEIbHOCTH, IJIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, pacpeiesiTh BUIbI padoT, I0TOBapUBATHCS, OOCYKIATh
npoliecc M pe3ybTaT padoThl; 0000111aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

y4acTBOBATh B TPYNIOBBIX (hopMax paboThl (00Cyk1eHUsI, 0OOMEH MHEHHUSMHU, MO3TOBbIE IITYPMBI U
IIp ); BBITIOJHSTH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JICUCTBUSA C APYTUMHU WICHAMHU
KOMAH/IbI; OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIHIA TPOAYKT IO KPUTEPHUSIM,
c(hOpMyJIUPOBAHHBIM YYACTHHUKAMH B3aUMOICHCTBUS

3) YHuBepcaabHbIC PEryJISTHBHbIC ICHCTBUS 00CCIICUMBAIOT (POPMUPOBAHUE CMBICIIOBBIX
YCTaHOBOK U KM3HEHHBIX HABBHIKOB JINYHOCTH.

Camoopranu3anus:

CaMOCTOSITENIbHO COCTABIISITh IJIaH, aITOPUTM PEIIeHUs 3374 (M1 €ro 4acTh), BBIOMpATh CIIOCO0
pelIeHus ¢ y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ y4ETOM HOBOI HH(POpMAIHH

CaMOKOHTpOIIB:

BJIAJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoIiecca U pe3yibTara perieHus
MaTeMaTHYeCKON 3aJ1a4H;

MPEBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh MIPH PEIICHUH 3a]]a4i, BHOCUTh KOPPEKTHBHI B
NesITeTIHbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAlIGHHBIX OMMOOK, BBISIBJICHHBIX TPYTHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa JAEesITeIbHOCTH MOCTABIEHHON 1IENTH U YCIOBUSAM, OOBICHATD
MIPUYHHBI TOCTHYKEHUS MM HEJOCTIOKEHHSI [IEJTH, HAXOUTh OIIMNOKY, 1aBaTh OIEHKY
nproOpPEeTEHHOMY OIBITY

YMeHust 0OOBSICHSITD SBJICHUS U MPOIECCHI COIMATBFHON JEATEIIEHOCTH C HAYYHBIX, COITHAIEHO-
bunocoPpCKUX MO3UIINI; pacCMaTPUBATh UX KOMIUIEKCHO B KOHTEKCTE CIIOKUBIIUXCS peaiuii U
BO3MOXHBIX MTEPCIIEKTHUB.




YMeHMeE BBIIOIHATD ITI03HABATEIIBHBIC U IIPAKTUYECKUE 3a1aHKs], B TOM YHUCIIE C UCIIOIb30BAHUEM

MPOEKTHOM ESITEILHOCTH HAa YPOKAX U B IOCTYITHOM COIMAJIBHOM MPAKTHUKE.

YMeHue oLleHUBaTh € O3ULUH COIMATIBHBIX HOPM COOCTBEHHBIE MMOCTYIKH U MOCTYTIKH APYTUX

JIOJIeH; yMEHUS CIIyIIaTh coOeceIHUKa, TIOHUMATh €ro TOYKY 3pEHHs, IPU3HABATh IIPAaBO APYTrOro

YeJI0BEKa HA UHOE MHEHHUE.

IIpeaMeTHbIe pe3y/ibTaThI:
1) yMeHHe onepupoBaTh MOHITUAMU: MHOKECTBO, I0OJIMHOXKECTBO, ONIEPALIUHU HAJl MHOKECTBAMU;
YMEHHE ONepUpOBaTh NOHATHIMU: Tpad, CBA3HBINA rpad, 1epeBo, UK, IPUMEHSITh UX MIPU PELICHUN
3aj1a4; yMEHHE UCIIOJIb30BaTh rpadMuecKoe MpeaACcTaBIeHHe MHOYKECTB ISl OITUCAHUS PeaIbHBIX
NPOIIECCOB U SIBIICHUM, TIPU PEIICHUH 33/1a4 U3 IPYTUX yUYEOHBIX MPEIMETOB;
2) yMEHHE ONepUPOBATh MOHATHAMU: OIIPEIEICHNE, AKCUOMA, TEOPEMA, 10Ka3aTeIbCTBO; YMEHNE
pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS M OTPHUILIAHUS BbICKA3bIBAHUIL;
3) ymeHue onepupoBaTh MOHATUAMU: HATYPaJIbHOE YKCIIO, IPOCTOE U COCTAaBHOE YUCIIO, JEITUMOCTb
HaTypaJbHbIX YUCEl, IPU3HAKU JETUMOCTH, 1IeJI0€ YUCII0, MOyJIb YUCiia, OOBIKHOBEHHAs APOOb U
JeCSITUYHAs 1po0b, CTAHJAPTHBIN BUJ| YUCIIa, PALIMOHAIBHOE YHCII0, UPPALMOHAIBHOE YUCIIO,
apu(pMeTHYeCKH KBaJpaTHbII KOPEHb; YMEHHE BBIIOJIHATH JEMCTBUS C YUCIAMU, CPABHUBATh U
YHOPSA0YMBATh YUCIIA, IPEACTABIATH YACIA HA KOOPAUHATHON NPSIMOM, OKPYIJISITh YUCIIA; YMEHHE
JIeJ1aTh IPUKUIIKY U OLEHKY pe3yJibTaTa BhIYMCICHU;
4) yMeHHue onepupoBaTh MOHATUAMU: CTENICHD C IIEJIBIM ITOKa3aTeneM, apuMeTHIeCKUid KBaApaTHbIH
KOpeHb, MHOTOWJIEH, anredpandeckas ApoOb, TOKAESCTBO; 3HAKOMCTBO ¢ KOPHEM HATypaIbHOM
CTETIeHH OOJIbILIE €TUHUIIBI; YMEHHUE BBITIOIHATH PacueThl IO (opMyiaMm, peoOpa3oBaHus LEbIX,
JpOOHO-PALMOHANIBHBIX BBIPAXKEHUH U BBIPAXKEHUH C KOPHIMH, pa3jioKeHUe MHOTOWIeHa Ha
MHOXMTENH, B TOM YHCJIE C UCIIOJIb30BaHUEM (OPMYJI Pa3HOCTH KBAJAPATOB M KBapaTa CyMMbI U
pa3HOCTH;
5) yMeHue onepupoBaTh MOHATHIMH: YUCIOBOE PABEHCTBO, YPaBHEHHE C OJTHOM MEPEMEHHOI,
YHCII0BOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM; YMEHHUE pelaTh JMHEHHbIC U KBaJpaTHbIE
ypaBHEHHUs, IPOOHO-pAIIMOHATILHBIE YPABHEHHS C OHOM MEPEMEHHOH, CUCTEMBI ABYX JTMHEHHBIX
YpaBHEHUH, IMHEIHbIE HEPABEHCTBA M UX CHUCTEMBI, KBaJIpaTHbIE U JPOOHO-pallMOHAIbHBIE
HEPaBEHCTBA C OJJHOW NEPEMEHHOM, B TOM YMCJIE PU PELICHUH 33]a4 U3 APYTUX NPEAMETOB U
MPAKTUYECKUX 33/1a4; YMEHUE MCII0JIb30BaTh KOOPAMHATHYIO MPSAMYIO U KOOPJIMHATHYIO IIOCKOCTh
JUISL U300payKeHUsl peIIeHUi ypaBHEHH, HEPABEHCTB U CUCTEM;
6) yMeHHe ONepUpOBaTh MOHATUAMM: (QYHKIMSA, Tpaduk QyHKIMHU, HyIU QYHKIUH, TIPOMEXYTKU
3HAKOIOCTOSHCTBA, IPOMEXXYTKH BO3pacTaHus, yObIBaHHs, HAMOOJbIlIEe U HAUMEHbIIICe 3HAYCHUS
(byHKLMY; yMEHHE ONEpUPOBaTh MOHATUAMM: IPAMasi POIIOPIIMOHAIBHOCTD, TMHEHHAs (QyHKIH,
KBaJpaTHuHas QyHKIMs, oOpaTHas IPONOPLHUOHATIBHOCTD, Mapadona, rurnep0osa; yMeHne CTpOUTh
rpadukyn GyHKINH, HCTIONH30BATh TPa(UKH TSl ONPEIEIICHUsI CBOMCTB MPOILIECCOB U 3aBUCUMOCTEHH,
JUISL pellieHus 3a7a4 U3 APyrux y4eOHbIX MPEIMETOB U peanbHOM KU3HU; YMEHHUE BbIpaXKaThb
(dopMyTaMu 3aBUCUMOCTH MEXK/1y BETUUNHAMU;
7) yMEeHHE ONEepUPOBaTh MOHATUAMMU: MIOCIEI0BATENBHOCTD, apU(PMETHIECKast U TeOMETPHUECKast
NpOTPECCUy; YMEHHE HCIIOIh30BATh CBOMCTBA MOCIE0BATEIILHOCTEH, (POPMYIIBI CYMMBI M OOIIIETO
YJIeHa MpU PEeLICHUH 3a]1a4, B TOM YHCIIE 3a7a4 U3 APYTruX y4eOHbIX MPEAMETOB U PEaIbHOM KU3HU;
8) yMeHue pemaTh 3a/1a4i Pa3HbIX TUIIOB (B TOM YHUCIIE HA POLIEHTHI, O U YaCTH, ABHKECHHUE,
paboTy, IIleHy TOBapOB U CTOMMOCTb MTOKYIIOK U YCIIyT, HaJIOTH, 331a4H U3 00JIaCTH yIPaBICHUS
JMYHBIMHU U CEMEHHBIMU (pUHAHCAMN); YMEHHE COCTABIIATH BBIPA)KEHUsI, ypaBHEHHUS, HEPABEHCTBA U
CHCTEMBI 110 YCIIOBHIO 33/1a41, HCCIIE0BATH IMOyYeHHOE PEIICHHE U OIIEHUBATh MTPABJION0I00HOCTh
MOJYYEHHBIX Pe3yJIbTaTOB;
9) ymMeHHe onepupoBaTh MOHATUAMHU: CIIyYalHBIN OMBIT (CIy4aiHbIH SKCIEPUMEHT), SJIEMEHTapHOe
coObITHE (3JIEMEHTapHBIN UCXO/) CIIy4aliHOTO OIbITA, CIlydyaiiHOE COOBITHE, BEPOSTHOCTb COOBITHUS;
YMEHUE HaXOAUTh BEPOSITHOCTHU CIy4alHBIX COOBITUH B ONBITAX C PABHOBO3MO>KHBIMU
3JIEMEHTAaPHBIMU COOBITHSMHU; YMEHHE PelIaTh 3a7a4l METOJ0M OpraHU30BaHHOIO nepedopa U ¢
UCIIOJIb30BaHHEM IIPAaBUJIa YMHOXKECHHUS; YMEHUE OLICHUBATh BEPOSTHOCTH PEATBbHBIX COOBITUI U
SIBJICHUH, TOHUMATh POJIb MIPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHI B OKPY’KAIOIIIEM
MUpE U B ’KU3HU; 3HAKOMCTBO C TIOHATHEM HE3aBHCHUMBIX COOBITHIT; 3HAKOMCTBO C 3aKOHOM OOJIBIINX
YHCEJ U €0 POJIbIO B MACCOBBIX SIBIICHUSAX;
10) ymenue BbIOMpATh MOAXOISIININ H3yUeHHBIN METO JUTS PeLIeHNs 3aa4H, TIPUBOIUTH ITPUMEPHI
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPO/IE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB



MAaTEMAaTHUKU B UCKYCCTBE, ONKUCHIBATH OTAEIIBHBIE BBIIAIOIINECS PE3YIbTaThl, IIOJIyYEHHBIE B X01€
pa3BUTHA MaTEMaTHUKH KaK HAyKH, IPUBOINUTE IPUMEPBI MATEMAaTHYECKUX OTKPBITUH U UX aBTOPOB B
OTEYECTBEHHON U BCEMUPHON UCTOPHUH.

3.Conep:kanue Kypca ajaredpsl 9 Kjiacca
1. HepaBeHncrtBa.
YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. [lousieHHOE ClIOKEHNE U YMHOXKECHHUE YUCIIOBBIX
HEpaBEHCTB. JIMHEHbIE HEPABEHCTBA C OJHOM NIEPEMEHHON U UX CUCTEMBI.
OcHOBHasi 1eJIb — O3HAKOMUTH YYAIIUXCs C IPUMEHEHNE: HEPABEHCTB U1 OLIEHKH 3HAYEHUI
BBIpa)KEHUI, BEIpaO0OTaTh yMEHUE pelaTh JUHEWHbIC HEPABEHCTBA C OIHOM NMepeMEeHHON U UX
cucteMbl. CBOMCTBA UNCIIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPO OCHOBAHO peIIeHuE
JIMHEHHBIX HEPABEHCTB C OJHOU EPEMEHHOM. TeopeMBbl O MOWICHHOM CI0KEHUH U YMHOKCHUU
HEPABEHCTB, HAXOAUTh IPUMEHEHHE IIPU BBIIIOJIHEHUH MPOCTEUIINX YIPAKHEHUHN HA OLICHKY
BBIPQ)KEHUI 110 METOy TpaHuIl. BBOAATCS MOHATHS a0COIIOTHOM MOTPEIIHOCTH M TOYHOCTH
IpUOJINKEHNS, OTHOCUTEIBHOM MOIPEIIHOCTU. Y MEHUS IPOBOIUTD JIEAYKTUBHBIE PACCYKICHUS
[I0JIy4aroT Pa3BUTUE KaK IIPU JOKA3aTEIbCTBAX YKa3aHHBIX TEOPEM, TaK U IPU BHINOJIHEHUU
YIPaXHEHUH Ha JOKa3aTeJIbCTBA HEPABEHCTB.
B cBs13M ¢ penieHneM JIMHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHO: JACTCS IOHATHE O YUCIOBBIX
IPOMEXKYTKAX, BBOASATCSA COOTBETCTBYIOLME HAa3BaHUs U 0003HaueHus. PaccMoTpenuto cucrem
HEPaBEHCTB OJHOW IIEPEMEHHON MIPEALIECTBYET 03HAKOMIICHHE YYAIIUXCS ¢ OHATUAMHA
nepeceyeHust U 00bEeTMHEHNST MHOXKECTB.
[Tpu penieHnn HEPABEHCTB UCIOJIB3YIOTCS CBOMCTBA PaBHOCUIIBHBIX HEPABEHCTB, KOTOPbIE
Pa3bCHAIOTCS Ha KOHKPETHBIX NpuMepax. Oco0oe BHUMaHME CIIEAyeT YAEIUTh 0Tpab0oTKe yMEHUs
peliar npocTeiine HepaBeHcTBa BUja ax>b, ax<b, ocTaHOBUBIIKCH CHIELIUAIBHO HA CIyYae,
kormaa <0.
B 310l TeMe paccMaTpHUBaETCs TaKKE PELICHUE CUCTEM JIBYX JIMHEMHBIX HEPABEHCTB C OJTHOU
IIEPEMEHHOM, B YaCTHOCTH TAKUX, KOTOPBIE 3allCaHbl B BUJIE IBOMHBIX HEPABEHCTB.
2. KBaapaTuunas pyHkuus.
Oynkuus. CoiictBa GpyHkuuil. KBagpaTHsiii TpexuneH. Paznoxkenue KBaJpaTHOrO TpexuieHa Ha
mHOXkuTemn. DyHKIHNS y = ax’ + bx + ¢, ee cBoiicTBa U rpaduk. CTeneHHas (yHKITHL.
OcHOBHas 1eJIb — PacIIMPUTh CBEJIEHUS O CBOMCTBAX (PYHKLMH, 03HAKOMUTh YUALIHXCS CO
cBoiicTBamMM U rpa)uKoM KBajapaTUuyHON PpyHkumu. |
B Hauane Tembl cucTeMaTu3upyoTCs cBeeHUs 0 (pyHKIUAX. [IOBTOPSAIOTCS OCHOBHBIE MOHATHS:
(GyHKIUS, apryMeHT, 00J1aCTh OlpeenaeHus] PyHKIMH, rpaduk. JlaroTcs MOHATUS O BO3PACTaHUU U
yObIBaHUN (DYyHKIMH, MPOMEXYTKaX 3HAKOIOCTOSHCTBA. TeM caMmbIM co3jaercs 6asza Juis
YCBOEHHUS CBOMCTB KBaJJPATUYHON U CTETIEHHON (DYHKIMH, a TakKe Ui JalbHENIIero yriryOaeHus
(GYHKIHMOHATIBHBIX MPEJCTABICHUN NPU U3YUEHHUHU Kypca anreOpsl M Hayajl aHalIu3a.
[ToAroTOBUTENBHBIM IIarOM K U3YUYEHHIO CBOWCTB KBaIpaTUUHON (QYHKIIMM SIBISETCS TaKkKe
paccMOTpPEHHE BONpPOCAa O KBAaJPaTHOM TPEXUIEHE M €ro KOPHSX, BBIIEICHUH KBaJpaTa JBy4YJIcHa
13 KBAJIPaTHOT'O TPEXWIEHA, PA3JI0’KEHNH KBAJPATHOIO TPEXUIECHA HA MHOKHTEIIN.
W3ydenne KBaapaTHIHOH QYHKIIMM HAYHMHAETCA C PACCMOTPeHHs PYHKIMH y = ax?, ee CBOHCTB 1
ocoOeHHOCTel rpaduka, a TakKe APYruxX YaCTHBIX BUIOB KBaJIpaTUUHOW PyHKINK — QYyHKUIUHN y =
ax?+b, y = a (x - M)2. DTH CBeJICHNS UCTIONb3YIOTCSA MPU U3YYEHUH CBOHCTB KBaAPaTHIHOM
dyHKIIMK 06mmEero Bua. BaHo, 4TO6BI yUalmecs MoHsIM, 9To rpaduk QYHKINHN y = ax> + bx + ¢
MOKET OBITh TONyUeH U3 rpaduka QYHKIMU y = ax’C TOMOIIBIO ABYX TApaIelbHbIX IEPEHOCOB.
I[Tpremsl TocTpoeHus rpaduka GyHKIMH y = ax> + bx + ¢ 0TpabaTHIBAIOTCS HAa KOHKPETHBIX
npumepax. [Ipu 3Tom ocoboe BHUMaHUE CleAyeT yIeNuTh (POPMUPOBAHUIO Y YUAIIHUXCSI YMEHUS
yKa3bIBaTh KOOPAMHATHI BEPUIMHBI TapaboJIbl, €€ 0OCh CHMMETPUH, HalpaBiIeHHe BETBEH mapadoibl.
[Tpu u3yueHun 3Toi TeMsbl JaibHellee pa3BUTHE OTydaeT yMEHHE HaXOAUTh 10 rpaduky
MIPOMEXKYTKH BO3pacTaHUsl U yObIBaHUS QYHKIIUH, a TAKKE MPOMEKYTKH, B KOTOPBIX (PYHKIINS
COXpaHsIET 3HAK.
VYyamuecst 3HaKOMATCSI CO CBOMCTBAaMH CTENIEHHON QPyHKIIMU y = X"TIPH Y€THOM U HEYETHOM
HaTypaJIbHOM TOKa3aTele 1. BBoauTes noHsaTre KopHs n-if creneHu. OHU NOJTy4daroT
IIPEeJICTaBICHUE O HAXOKICHUH 3HAUE€HUH KOPHS C TIOMOIIBIO KalbKYJsTOpa, IPUYEM BbIpaboTKa
COOTBETCTBYIOIIMX YMEHUH HE TpeOyeTcs.



3. HepaBeHcTBa ¢ 0/1HOIi MepeMeHHOit
Ilenwie ypaBHenus. [IpoOHbIe parmoHanbHbIe ypaBHEeHUsA. HepaBeHCTBa BTOPOI CTENIEHU C OJTHOM
IIepeMEHHOM. MeTo| MUHTEPBAJIOB.
OcHOBHas 11€1b — CUCTEMATU3UPOBATh U 000OIIUTH CBEACHUS O PELICHUH LIEIIbIX U JPOOHBIX
palMOHATBLHBIX YPAaBHEHUI C OAHOM epeMeHHO!, chopMUpOBaTh YMEHHE PElIaTh HEPaBEHCTBA
BHza ax> + bx + ¢ >0 mu ax? + bx + ¢ <0, rme a # 0.
B 31011 TeMe 3aBepiiaeTcs U3y4eHUE PaMOHAIBHBIX YPABHEHUM € OJHOU IepeEMEHHON. B ¢BsA3u ¢
9THM IIPOBOJUTCSI HEKOTOpoe 00001IeHne U yriyOsieHue cBefieHnit 00 ypaBHeHUsX. BBoxsdTcs
MIOHATUSA LEJIOr0 PAllMOHAIBHOTO YPABHEHMS U €0 CTEIICHU. Y Yaluecs 3HAKOMATCA € PEIIEHUEM
YPaBHEHUI TPETbEU CTEIIEHH U YETBEPTOU CTEIICHH C IOMOLIBIO PA3JIOKEHUS HA MHOKUTEIIN U
BBEJICHMS BCIIOMOIaTeIbHON NIEpEMEHHON. MeTo penieHusl ypaBHEHUH IIyTeM BBEICHUS
BCIIOMOTaTEIbHBIX IEPEMEHHBIX OYJIET IMPOKO HCII0JIb30BaThCs B JAJIbHENUIIIEM IIPU PELIEHUN
TPUTOHOMETPHUUYECKHX, JIOTApU(PMUIECKUX U APYTUX BUIOB yPaBHEHUH.
Pacmupsirores cBeieHUs O pelIeHuH IpOOHbBIX PALMOHAIBHBIX YPAaBHEHUH. Yyaluecs 3HaKOMTCA
C HEKOTOPBIMU CIIEHUAIBHBIMYU IIPUEMAMU PELICHUs TAKUX YPABHEHUM.
dopMHpOBaHHIE YMEHHIl pelIaTh HEPaBEHCTBA BU/A ax’ + bx + + ¢ > 0 wm ax? + bx + ¢<O, rue a #
0, ocymiecTBisieTcsi C ONOPOW Ha CBEACHUS O TpaduKe KBAAPATUIHON (PYHKITUH.
VYyamuecs 3HakOMATCS C METOIOM MHTEPBAJIOB, C IIOMOIIBIO KOTOPOI'O PEIIAIOTCS HECIIOKHbIE
panroOHaIbHbIE HEPABEHCTBA.
4. HepaBeHCTBa ¢ AByMs llepeMeHHbIMH

VYpaBHeHHE ¢ IBYMS IEPEMEHHBIMU U €ro Tpaduk. CHcTeMbl ypaBHEHUI BTOPOW CTEIICHH.
Pemenue 3a1a4 ¢ mOMOLIBIO CUCTEM YPAaBHEHUH BTOPOH creneHu. HepaBeHcTBa ¢ IByMs
IIEPEMEHHBIMU U UX CUCTEMBI.
OcHOBHas 11€71b — BbIpa00TaTh yMEHUE pelliaTh MPOCTEHIINE CUCTEMBI, COJEpKAIUE YpaBHEHHE
BTOPOM CTEIEHHU C JBYMS IIEPEMEHHBIMH, U TEKCTOBBIE 3a/1a4M C IIOMOILBIO COCTABIICHUS TAKUX
CUCTEM.
B nanHoii Teme 3aBepiiaeTcsi U3y4eHUE CUCTEM YPaBHEHUH C IByMs IepeMeHHbIMU. OCHOBHOE
BHHUMAaHUE YJEJIE€TCA CUCTEMAM, B KOTOPBIX OJIHO U3 YPaBHEHUH IIEPBOl CTENIEHH, a JPyroe
BTOPOM.
W3BecTHBIN yyanumMcs croco0 MOACTaHOBKH HAXOAUT 37Iech AajibHellee MpUMEeHeHHE U
IIO3BOJISIET CBOAUTH PEIICHNE TAKMX CUCTEM K PEHICHUIO KBaPATHOTO YPaBHEHUS.
O3HaKOMJIEHHE yYaluXcs ¢ IPUMEpPaMHU CUCTEM YPAaBHEHUH C IByMs IIEPEMEHHBIMH, B KOTOPBIX
00a ypaBHEHUS BTOPOIl CTENEHH, T0OJKHO OCYLIECTBIATHCA C JOCTATOYHOW OCTOPOKHOCTBIO U
OTrpaHUYMBATHCS NPOCTENIINMU IPUMEPaMHU.
[TpuBreueHre U3BECTHBIX YUALUMCS TpapUKOB MO3BOJIIET IPUBECTU TPUMEPHI I'pahUUECKOTO
peleHus cucteM ypaBHeHUH. C moMolIbio rpadudeckux npeacTaBiIeHUuil MOXKHO HarsAHO
II0Ka3aTh YYalIUMCs, YTO CUCTEMBI IByX YPAaBHEHHUH C IBYMsI [IEPEMEHHBIMU: BTOPOU CTEIICHH
MOTYT UMETb OJHO, JBa, TPU, YETHIPE PELICHUS UIIU HE UMETh PEILIECHUMN.
Pa3paboTranHbIil MaTeMaTHYECKHI arnapar Mo3BOJIET CYIECTBEHHO PaCIIuPUTh KJIacc
COJZIEpKATENBbHBIX TEKCTOBBIX 3aa4, PEIIAEMBIX C IIOMOIIBIO CUCTEM YPaBHEHUM.
W3yueHne TeMbl 3aBepLIACTCs BBEICHUEM IOHATHI HEPABEHCTBA JIBYMsI IEPEMEHHBIMHA U CHCTEMBI
HEpPaBEHCTB C JIByMs nepeMeHHbIMU. CBesleHus 0 rpadukax ypaBHEHUH ¢ IBYMs IEpEMEHHBIMU
HCITOJIB3YIOTCS MPU WIUTFOCTPALIMM MHOKECTB PEIIEHUI HEKOTOPBIX MPOCTEUIINX HEPABEHCTB C
JIByMsI IEPEMEHHBIMU U UX CUCTEM.
5. DJeMeHTBHI NPUKJIATHON MATEMATHKH.

MaremaTnueckoe MojenupoBanue. [IporientHbie pacuersl. [IpubnmkeHHbIe BEIYUCICHHUS.
OcHoBHbI€ NpaBUIa KOMOUHATOPUKHU. OTHOCHUTENbHASI YACTOTA U BEPOSITHOCTh CIIy4allHOTO
cobnITus. Kitaccuueckoe orpesenenue BepossTHOCTH. HauanbHbIe CBEJIeHNS O CTATUCTHKE.
OcCHOBHas 11€JIb — O3HAKOMUTH yUYalUXCs C MOHATHIMU NEPECTAHOBKH, Pa3MELIEHUS, COUECTAHUS U
COOTBETCTBYIOIUMH (POpMyJIaMH JUIS [TOJICUETA X YMCIIa; BBECTH MOHATHUS OTHOCUTENHHOMN Jac-
TOTBI M BEPOSITHOCTHU CIIy4allHOTO COOBITHS.

W3yuenne TeMbl HAUMHAETCS C PELIeHN 33/1a4, B KOTOPBIX TpeOyeTcs COCTaBUTh TE€ UJIM UHBIE
KOMOHMHAIIUY 3JIEMEHTOB U MOACYUTATh UX YUCI0. PazbpsicHsAeTcss KOMOMHATOPHOE MPaBUIIO
YMHOXKEHUS1, KOTOPOE UCIIONIb3YeTCsl B JalbHEHIIEeM MpH BbIBOJE (OpMyIT AJIs MOACUYETa Yucia



NIEPECTaHOBOK, pa3MeUIeHUH U coueTanuid. [Ipu n3ydyeHun JaHHOTO MaTepuana HeoOX0IUMO
00paTuTh BHUMAHHUE yUYaIIUXCs HA pa3IMyuue MOHATUN «Pa3MELCHUE» U «COUETAHHUEN,
chopMHpOBATh Y HUX YMEHHUE ONPEAETATh, O KAKOM BHJIe KOMOMHAIIMN UJIET peyb B 3a7aye.

B nanHOM TeMe ydamuecs 3HaKOMATCS C HAYaJIbHBIMU CBEICHUSIMU U3 TEOPUU BEPOSATHOCTEH.
BBoauTcs noHsTHE «Cly4yaiiHOE COOBITHEY, «OTHOCHTENbHASL YaCTOTa», BEPOATHOCTH CIYyYaHOTO
coObITUS». PaccMaTpuBarOTCS CTATUCTUYECKUHA U KJIIACCUUYECKU ITOAX0/IbI K OIPEICIICHUIO
BEPOSTHOCTH CIIy4aifHOTO COOBITHS. BaykHO 0OpaTUTh BHUMaHKE yYallIUXcs Ha TO, YTO
KJIACCHMYECKOE OIPENEICHUE BEPOSITHOCTU MOYKHO ITPUMEHSTH TOJIBKO K TAKMM MOJEIISIM PEaIbHbIX
COOBITHI, B KOTOPBIX BCE UCXO/IbI SIBJIIOTCSI PABHOBO3MOKHBIMH.

6. UncioBble noc/1e10BaTEJIbHOCTH.

UucnoBble mocae10BaTeIbHOCTH. ApudMeTnyeckast U reoMerpuyeckas nporpeccun. opmyisr m-
I'0 4JIeHa U CyMMBI IIEPBBIX N YIEHOB Mporpeccuy. beckoHeuHo yObIBaromiasi reoMeTpuiecKas
IIPOrpeCCusl.

OcHOBHas 11e1b — AaTh HOHATH 00 apu(METHUECKONH U reOMETPUYECKOM MPOrpeccHsiX Kak
YHCIIOBBIX MOCIIEA0BATENIEHOCTAX 0COO0T0 BUA.

ITpu n3yueHnH TeMbl BBOJUTCS MOHATUE NIOCIEN0BATEIIBHOCTH, Pa3bsICHAETCS CMBICII TEPMHUHA «N-I
YIEH MOCJEA0BaTEIbHOCTUY, BbIpa0aThIBAETCSl YMEHHUE UCII0JIB30BaTh NHAEKCHOE 0003HAUYECHHUE.
OTHu CcBEACHMSI HOCAT BCIIOMOTATENbHBIN XapaKTEP U UCIOJIB3YIOTCS 1)1 U3YUCHHUS
apupMeTUYECKON U FeOMETPUUECKON IPOTPECCH.

Pabota ¢ ¢popmynaMu n-ro 4ieHa ¥ CyMMBbI IEPBBIX I'a WIEHOB [IPOrpeCCUii, TOMUMO CBOETO
OCHOBHOT'O Ha3HAYE€HUs, II03BOJISIET HEOJHOKPATHO BO3BPALIATHCS K BBIYUCIICHUSM,
TOKJECTBEHHBIM NPEOOPA30BaHMSIM, PEIICHUIO YPaBHEHUH, HEPABEHCTB, CUCTEM.
PaccmarpuBaroTcss XapaKTepUCTUYECKHE CBOMCTBA apU(PMETHUECKOM H TeOMETPUYECKON
IIPOrPeCcCUii, 4YTO IO3BOJISIET PACUIMPUTH KPYT MpeularacMbIxX 3a1ad.

7. Anred6pa B HICTOPUYECKOM Pa3BUTUH

3apoxieHue ainreopsl, KHUIa 0 BOCCTAHOBJIEHUU U IPOTUBOINIOCTABICHUN MyXxammesa alib-
Xopesmu. Ucropust popMrupoBaHUS MaTEMAaTHIECKOTO S3bIKa. VICTOpHs pa3BUTHS OHATHUS
byHKIIH.

J1.®. Marnuukwuit. [1.JI. Ye6wimieB. H.W. JlobaueBckuii. B.S. bBynskosckuit. A.H. Konmmoropos. @.
Buer. I1. ®epma. P. [lekapt. H. Tapranss. 1. Kapnano. H. A6ens. b. ITackans. JI. [Tuzanckuit. K.
l"aycc.

8. IloBTOpEHME (MTOrOBOE)

OcHoBHas uensb. [IoBTopuTh, 3aKkpenuTh 1 00001UTh OcHOBHBIE 3Y H, momyueHHbie B 9 kiacce.

Ka.nemlapﬂo — TEMATUICCKOC IIJIAHUPOBAHUE

Ne Tema ypoxka Kon-Bo Jara
n/n 4acoB | TUIaH | pakr
IToBTopenue (1 yac)
1 IToBTOpEHNE OCHOBHBIX MOHATUI Kypca 8 |1
KJacca
I'naBa 1. HepaBencrBa. (21 yaca)
2 UncnoBble HEPAaBEHCTBA |1 |




3 UmncioBpie HEPABEHCTBA 1

4 YuciioBble HEPABEHCTBA 1

5 OCHOBHBIE CBOMCTBA YHCIIOBBIX HEPABCHCTB 1

6 OcHOBHBIE CBOWCTBA YHCJIOBBIX HEPABEHCTB 1

7 CrnoxeHne 1 yMHOXKEHHUE YUCIIOBBIX HEpPaBEHCTB. | 1
OrneHrBaHuE 3HAYCHHS BBIPAKECHUS

8 CrnoxeHue 1 yMHOXKEHHUE YUCIIOBBIX HEpaBeHCTB. | 1
OrneHrBaHuE 3HAYCHHS BBIPKECHUS

9 CrnoxeHne 1 yMHOXKEHHUE YUCIIOBBIX HEpPaBEHCTB. | 1
OrneHrBaHuE 3HAYCHHS BBIPKECHUS

10 HepaBeHcTBa ¢ 0{HOW IEPEMEHHOIA. 1

11 Pemenne mMHEHHBIX HEPABEHCTB C OJTHOU 1
nepeMeHHOM . UnciioBble TPOMEKYTKH.

12 Pemenne mMHEHHBIX HEPABEHCTB C OJTHOU 1
nepeMeHHOM . UnciioBble IPOMEKYTKH.

13 Pemenue mMHEHHBIX HEPABEHCTB C OJTHOU 1
nepeMeHHOM . YnciioBble TPOMEKYTKH.

14 Pemenne mTMHEHHBIX HEPABEHCTB C OJTHOM 1
nepeMeHHOM . UnciioBble TPOMEKYTKH.

15 Pemenne MMHEHHBIX HEPABEHCTB C OJTHOM 1
nepeMeHHOM . UnciioBble TPOMEKYTKH.

16 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU 1
MIEPEMEHHOM.

17 CucTembl TUHEHHBIX HEPABEHCTB C OJHOM 1
TIEPEMEHHOHN

18 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU 1
TIEPEMEHHOHN

19 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU 1
IIEPEMEHHOM.

20 CucreMbl TUHEHHBIX HEPABEHCTB C OAHON 1
IIEPEMEHHOMN

21 [ToBTOpeHue u cucremMaru3aius y4eOHOTO 1
MaTepHaa.

22 KonTposbnas padora Ne 1 o teme: 1
«HepaBencTa»

I'naBa 2. Ksaaparnunas ¢pynknusa (32 yaca)

23 [ToBTOpEHME U paclIupeHHE CBEICHUI O 1
GyHKIHUU.

24 [ToBTOpEHME U paclIupeHHEe CBEICHUI O 1
GyHKIHUU.

25 IToBTOpEHME M pacCIIMPEHUE CBEACHUM O 1
GyHKIHU.

26 CoiicTBa (hyHKIIHH. 1

27 CoiicTBa (yHKIIHH. 1

28 CoiicTBa (hyHKIIHH. 1

29 [Toctpoenue rpaduka pyukiwn y=Kf(x) 1

30 [Toctpoenwue rpaduka pynkiwm y=Kf(X) 1

31 [Moctpoenue rpadukor pynkuu y=f(X)+b u 1
y=f(x+a)

32 [Moctpoenue rpadukor pynkuu y=f(X)+b u 1
y=f(x+a)

33 [Moctpoenue rpadukor pyunkuuu y=f(X)+b u 1

y=(c+a)




34 [Toctpoenue rpadukos pyuximu Y=f(X)+b u 1
y=f(x+a)
35 KBaaparnunas QyHKIus 1
36 ANTropuT™M mOCTpOeHHs Tpaduka KBagpaTHuHOU | 1
byHKIHMH
37 [TocTpoenue rpaduka KBaApaTUYHON (PYHKIUU 1
38 ITocTpoenue rpaduka KBagpaTHIHON HYHKIIUH 1
39 CBoiicTBa KBagpaTHUIHOU (DYHKIMH 1
40 CBo¥CTBa KBaIpaTUYHON PYHKITUN 1
41 Koutrpoabnass  paGora Ne2 mo Teme |1
«KBanparnunas ¢pyHkuus, ee rpaduK U CBOHCTBaY
42 Pemenne kBaapaTHBIX HEPABEHCTB. 1
43 PeuieHne KBagpaTHbIX HEPABEHCTB 1
44 Pemenre kBagpaTHBIX HEPABEHCTB 1
45 PeuieHne KBagpaTHbIX HEPABEHCTB 1
46 Pemenre kBagpaTHBIX HEPABEHCTB 1
47 Pemenre kBagpaTHBIX HEPABEHCTB 1
48 CucreMbl ypaBHEHUH € ABYMsI IEPEMEHHBIMHU. 1
49 Cuctembl ypaBHEHUH C ABYMs IEPEMEHHBIMH. 1
50 CucreMbl ypaBHEHUH € ABYMsI IEPEMEHHBIMHU. 1
51 Cucrembl ypaBHEHUH C ABYMs IEPEMEHHBIMH. 1
52 CucreMbl ypaBHEHUH € ABYMsI IEPEMEHHBIMHU. 1
53 [ToBTOpEHME U cucTeMaTu3anus yaeOHOro 1
MaTepuaa.
54 Koutpoasnas padora Ne 3 o teme: Pemienue 1
KBaJIDATHBIX HEPABEHCTB.
I'naBa 3. JjieMeHTHI NPUKJIATHON MaTeMaTUKU (21 4)
55 MaTteMaTnyeckoe MOJIeIMPOBaHUE. 1
56 MaremaTnueckoe MOAECIMPOBAHHUE. 1
57 MareMaTuyeckoe MoIeIMPOBAHUE. 1
58 [TpolieHTHBIC PacUETHl. 1
59 [TpolieHTHBIC PacUeThl. 1
60 [TpoLieHTHBIE pacyeThl. 1
61 AOCOI0THAs. M OTHOCUTENbHASI IOIPEHIHOCTH. 1
62 AOCoN0THAs M OTHOCHUTENIbHAsI NOTPEHIHOCTH. 1
63 OcHOBHBIE TIpaBUIIa KOMOWHATOPHKH. 1
64 OcHOBHBIE MpaBUJIa KOMOMHATOPUKH. 1
65 OcHOBHBIE MpaBUJIa KOMOMHATOPUKH. 1
66 YacroTa ¥ BEpOSTHOCTh CIYYaHHOTO COOBITHSI. 1
67 YacToTa ¥ BEpOSITHOCTh CIYYalHOT0 COOBITHSI. 1
68 Kiaccudaeckoe orpejiesieHiue BEpOSITHOCTH. 1
69 Kiaccuueckoe onpeeneHnue BEpOsITHOCTH. 1
70 Knaccuueckoe onpeneneHre BEpOSITHOCTH. 1
71 HauasbHble cBeJIeHHS O CTAaTUCTHKE. 1
72 HauasbHble CBEeJIeHHS O CTATHCTHKE. 1
73 HauanbHbIe cBeIEHUS O CTATHCTHKE. 1
74 [ToBTOpeHMe u cucremaru3anus yueOHOro 1
MarepHaa.
75 KonTpoabnasi padora Ne 4 o reme: Dnementsr | 1
NPUKJIQTHON MAaTEeMaTHKH.
I'naBa 4. UucsoBble nocjegoBarejbHocTH (21 1)
76 YucnoBbIe TOCIEN0BATEILHOCTH 1
77 YucnoBbIe TOCIEN0BATEILHOCTH 1




78 Apudmerrdeckas mporpeccus. 1

79 Apudmernueckas nporpeccusi. 1

80 Apudmerrdeckast mporpeccus. 1

81 Apudmernueckas nporpeccusi. 1

82 CyMMma N - epBhIX WICHOB apru(pMETHIECKON 1
POTPECCU

83 CyMmMma N - epBhIX WICHOB apru(pMETHUECKON 1
POTPEeCcCUu

84 CyMMma N - epBhIX WICHOB apru(pMETHUECKON 1
POTPEeCcCUu

85 CymMma N - IepBBIX WICHOB apu(pMeTHIECKOM 1
IPOrPeCcCUu

86 ['eoMeTpuuecKkas mporpeccus. 1

87 I"'eomeTpryecKkas mporpeccus. 1

88 ['eoMeTpuuecKkas mporpeccus. 1

89 CyMMma N - mepBhIX YWICHOB T€OMETPHUUYCCKON 1
IPOTPECCUH

90 CyMMma N - nepBbIX YJIEHOB F€OMETPUUYECKON 1
IPOTPECCUH

91 CymMmMa N - IepBbIX WIEHOB T€OMETPUYECKON 1
IPOrPECCUH

92 CymMa 6eCKOHEUHOW TeOMETPHUYECKON 1
MIPOTPECCUH, Y KOTOPOU MOJTyJIb 3HAMEHATEIISI
MeHbIIE 1.

93 CymMa 6eCKOHEUHOH reOMeTpHUYECKON 1
IPOTPECCUH, Y KOTOPOH MOTYJIb 3HAMEHATEIIS
MeHbLe 1.

94 CyMMa 0eCKOHEYHON T€OMETPUYECKOM 1
IPOTPECCUH, y KOTOPOH MOyJIb 3HAMEHATENS
MeHbIIE 1.

95 [ToBTOpeHue u cucremarusanus yueOHOro 1
MarepHaa.

96 Kontpoabsnast padora Ne 5 no reme: Uucnossie | 1
MIOCJIE/IOBATEIHHOCTH.

[ToBTOpenue u cucremarusanus yueOHOro MaTepuana 3a Kypce anredpsl 9 kiacca.
[ToBTOpeHue u cuctemaTu3anus yueoHoro marepuana (6 1)

97 UwncioBbIe HEPABCHCTBA. 1

98 Pelenne TMHENHBIX HEPABEHCTB C OJTHOU 1
IEPEMEHHOM.

99 CucTtembl TUHEWHBIX YpaBHEHUH 1 HepaBeHCTB ¢ | 1
OJHOU NEPEMEHHOM.

100 YucrioBble NOCIEI0BATEILHOCTH. 1
ApudmeTrueckas Iporpeccusi.

101 ['eomeTpuueckas mporpeccus. 1

102 WroroBasi KoHTpoIbHAs paboTa. 1




