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[Ipocsemenne, 2015. — 287 c.: un. — ISBN 978-5-09-036274-9

IIpoepammoii npedycmomperno usyuenue 8 meuenue 200a ¢ yuumenem — 68
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Co3zHaTelbHOE OBJIA/ICHUE YUAITUMUCS CUCTEMOM alireOpanyecKuX 3HaAHWH 1
yYMEHUN HEOOXOMMO B TIOBCEHEBHOM KU3HU I U3YYCHHS CMEKHBIX JUCIUTUINH
U TIPOJIOJIKEHUST 00pa30BaHMSL.

[IpakTryeckas 3HAUUMOCThH IIKOJIBHOTO Kypca ajreOpbl 0OyCIIOBJIEHA TEM,
9TO €€ OOBEKTOM SIBJISIOTCS KOJMYECTBCHHBIC OTHOIICHHS JICHCTBUTEIIEHOTO MUPA.
MaremaTtudeckast MOATOTOBKa HEOOXOAMMA ISl IOHUMAHMS TIPUHITAITOB YCTPOKCTRA
U WCIIOJIb30BAaHUS COBPEMEHHOW TEXHWKH, BOCTIPUATHS HAYYHBIX M TEXHUYCCKUX
MOHATUMA W uael. MaremaTuka SBISETCA A3bIKOM Hayku W TexHUku. C eé
MTOMOIIBI0 MOJICTTUPYIOTCS M M3Y4alOTCs SBJCHUS W TPOIECCHI, TPOUCXOSIINE B
pUpoJe.

Anrebpa sBISIETCSI OJJHUM M3 OMOPHBIX MPEIMETOB OCHOBHOM INKOJIBI: OHA
o0ecrieunBaeT U3y4eHUEe OPYyTrux AUCIUILIMH. B mepByro odepenb 3TO OTHOCUTCS K
npeaMeTaM €CTECTBEHHO-HAYyYHOTO IIMKJIa, B 4YacTHOCTU K (usuke. PazBurtue
JOTUYECKOTO MBIIUICHUS yYalluXcsd TpH  oOydeHMH aireOpe CrocoOCTBYET
YCBOEHHIO TMPEIMETOB TYMAHUTAPHOTO MHKIA. [IpakThyeckue yMeHUS W HaBBIKH
aNIreOpanueckoro Xapakrepa HEOOXOMUMBI JJisi TPYJAOBOM U TMPOQPECCHOHAIBHON
MOJITOTOBKH IITKOJIBHAKOB.

PasButne y ydammxcs TpaBWIBHBIX TIPEACTABICHUH O CYINIHOCTH U
MPOMCXOXKICHUH ~ aiTeOpauecKuX  aOCTpPaKIMi, COOTHOIICHWH pEAbHOTO U
UJCAIBHOTO, XapakTepe OTPaKEHUsI MAaTEMaTUUECKON HAyKOM SIBJICHUM U IPOLECCOB
pealbHOTO MHpa, MECTe ajireOpbl B CHCTEME HAyK W POJM MaTEeMaTHYECKOTO
MO/ICIIMPOBAHMS B HAYYHOM ITO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO
HAYYHOTO MHPOBO33PEHUS YYAIIUXCS M KAueCTB MBIIUICHUS, HEOOXOIUMBIX IS
aJlanTayi B COBpEMEHHOM WH(OPMAITMOHHOM OOIIIECTBE.

TpeOysi oT y4ammxcs yMCTBEHHBIX M BOJIEBBIX YCWJIMH, KOHIICHTpAITUU
BHUMAaHWS, AaKTUBHOCTH  Pa3BUTOTO  BOOOpaKeHWs, airedpa  pa3BUBAET
HPABCTBCHHBIE YEPTHl JIMYHOCTH (HACTOWYMBOCTH, IEJICYCTPEMIEHHOCTD,

TBOPYCCKYKO AKTHBHOCTBb, CaMOCTOATCIBHOCTb, OTBCTCTBCHHOCTD, pr/:[omo6ne,
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JUCHUIUIMHY M KPUTUYHOCTh MBIIUICHHSI)) W YMEHHE apryMEHTHUPOBAHHO
OTCTauBaTh CBOU B3IJISABI M YOKICHHUS, a TAK)KE CIOCOOHOCTh MPUHUMAThH CaMO-
CTOSITEJIbHBIE PEIICHUSI.

N3yuenue anreOpbl CYIIECTBEHHO pACIIMPSET KPYro3op ydalluxcs,
3HAKOMSI MX C HUHAYKIUMEW W JAeAyKiue, o0oOleHMEeM U KOHKpEeTU3alluei,
aHaJIM30M M CUHTE30M, Kjaccudukanuei u cucreMarusaiueii, abcrparupoBaHueM,
aHajorueil. AKTUBHOE MCIOJIb30BaHUE 33j]a4 Ha BCEX ATamax yueOHOro mporecca
pa3BUBAET TBOPUYECKUE CIIOCOOHOCTH HIKOJIBHUKOB.

Nzydyenne anreOpel TO3BOJIAET (POPMHUPOBATH YMEHUS U HAaBBIKU
YMCTBEHHOI'O TpyJa — IUIAHUPOBAHHME CBOEW pabOThI, MOUCK pPalUOHAIBHBIX
IyTEN €€ BBIOJIHEHUS, KPUTHYECKasl OLIEHKA pe3yibTaToB. B mponecce n3ydeHus
anreOpbl IIKOJbHUKU JIOJDKHBI HAy4YUThCA U3JIaraTb CBOM MBICIHU SICHO H
MCYEPIIBIBAIOIIE, JAKOHUYHO U EMKO, MPUOOPECTH HABBIKM YETKOTO, AKKYpPaTHOTO
Y TPAMOTHOTO BBITIOJIHEHUSI MATEMATUYECKHUX 3aITUCEH.

Baxneiimeld 3amauell IMIKOJBHOTO Kypca alreOpbl SBISETCS pPa3BUTHE
JIOTUYECKOTO  MbIIUIeHus:  yvammxcs. Camu  OOBEKThHI  MaTeMaTHYeCKHX
YMO3aKJIIOUCHU W TPUHATBIE B airedpe MNpaBwiia MX KOHCTPYHPOBAHUS
CIIOCOOCTBYIOT (hDOPMUPOBAHUIO YMEHHI OOOCHOBBIBATh M JIOKA3bIBaTh CYXKICHUS,
MPUBOJUTH YETKHUE OINPEIEICHHUS, PA3BUBAIOT JOTUYECKYI0 MHTYULHIO, KPATKO U
HarJIsiAHO PACKpPBIBAIOT MEXAHU3M JIOTUYECKUX IOCTPOCHHMM W yd4aT HX Ipu-
MeHeHuto. TeMm cambiM ainredpa 3aHMMaeT OJHO U3 BEAYIIMX MECT B
(GbOopMHpPOBaHUM HAYYHO-TEOPETHUYECKOTO MBIIUICHUS IIKOJBHUKOB. PackpbiBas
BHYTPEHHIOIO TAapMOHMIO MaTeMaTuKu, (QopMHpysi TOHMMAHUE KPacoThl U
U3SIIECTBA MATEMATUYECKUX PACCYKIEHUH, anredpa BHOCUT 3HAYUTENbHBIA BKIIA]
B 3CTETHYECKOE BOCITUTAHUE YUALIUXCS.

N3MeHeHui B mporpaMmMe Her.

OBIIIASA XAPAKTEPUCTUKA KYPCA

B kypce anreObpbl MOXHO BBIICIUTH  CIEAYIOIMIME OCHOBHBIC
collepKaTelibHbIe JIMHUM: apudMeTuka; anredpa; (QyHKIWU; BEPOATHOCTh U
cTaTucThKa. Hapsimy ¢ 3TUM B cojep’kaHH€ BKJIIOYEHBI JBA JTOTOJHUTEIBHBIX
METOIOJIOTUYECKUX Pa3jielia; JIOTUKAa U MHOKECTBA; MAaTEMATHKa B UICTOPUIECKOM
pPa3BUTHH, YTO CBS3aHO C peaju3anuel Iejeld OOIEeHHTEIUIEKTYyallbHOTO U
OOIIEKYyIbTYpHOTO pa3BUTHA ydanuxcs. CojepikaHHe Ka)XJoro W3 3THX pa3-
JEIOB  pa3BOpayMBaeTCs B COJEPKATCIBHO-METOAMYECKYIO  JIMHUIO,
IIPOHM3BIBAIONIYI0 BCE OCHOBHBIE COJIep)KaTelbHbIC JIMHUM. [Ipu 3TOM mepBas
auHus — «Jlornka ¥ MHOXKECTBa» — CIY)KHT ICJIM OBJAACHHUS ydYalTUuMHUCS
HEKOTOPBIMHU AJIEMEHTAMH YHHUBEPCAJIHLHOTO MAaTEMaTHYCCKOTO S3bIKa, BTOpas —
«MaremaTrika B HCTOPHUYECKOM pa3BUTHH» — CIIOCOOCTBYET CO3JIaHUIO
OOIIEKYIBTYPHOTO, TYMAaHUTAPHOTO (JOHA U3YUEHUS Kypca.

Conepxanue TUHUU «ApupMETHKA» CIYKUT 0a30d ISl NaabHEUIIEro
W3YYCHUS] y4JalTUMUCS MAaTEMaTHUKH, CIIOCOOCTBYET PAa3BUTHUIO HX JIOTHYECKOTO
MBIIUICHUS, (HOPMUPOBAHUIO YMEHHS TIOJIb30BAThCS AITOPUTMAMH, a TaKXKe
MPUOOPETEHUIO TTPAKTUICCKUX HABBIKOB, HEOOXOIUMBIX B MTOBCEIHEBHOM JKU3HHU.

Pa3BuTre mMOHATHS O 4YMCIE€ B OCHOBHOM IIIKOJE CBSI3aHO C palluOHAJIBHBIMHU U
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UppAlMOHATIbHBIMUA YHCTIaMH, (OPMUPOBAHMEM NEPBUYHBIX MPEICTABICHUN O
JNEHUCTBUTEIILHOM YHCIIE.

Copepxanve JnuHUM «Anredpa» crnocoOCTBYeT (POPMHUPOBAHUIO Yy
yYallMXCs MATeMaTHYECKOro amnmapara Uil peleHus 3a4ad W3  pa3lesoB
MaTEMaTHKHU, CMEKHBIX MIPEIMETOB U OKPYKAIOILEH peallbHOCTH. S3bIK anreOpsl
NOMUEPKUBACT  3HAYEHHE  MATEMaTUKM  KaK  A3bIKA  JUI1  IIOCTPOCHHUS
MaTEeMaTUYECKUX MOJIEJIEH ITPOLIECCOB U SIBJIICHUN PEAJIbHOTO MHPA.

Pa3BuTre aJrOpuTMHYECKOrO0 MBIILIEHUS, HEOOXOJUMOIO, B YaCTHOCTH,
JUIsL OCBOEHHUS Kypca WH(OPMATHUKH, U OBJAJCHUE HABBIKAMHU JI€TYKTUBHBIX
pacCcyXJIeHUN TakXKe SIBISIIOTCS 3afauaMu u3ydeHust anreOpsl. [IpeobpazoBanue
CUMBOJIBHBIX (DOPM BHOCHUT crielU(UYECKUN BKJIAJ B Pa3BUTHE BOOOpAKECHUS
yYaIUXCsl, UX CIOCOOHOCTEN K MaTeMaTH4eCKOMY TBOpUECTBY. B OCHOBHOM 1IKO-
JIe MaTeprall TPYIIIAPYETCA BOKPYT PAlMOHAJIBHBIX BBIPAKECHUM.

Conepxanune paznena « DyHKIMW) HALEIEHO HA ITOTYYEHUE IIKOJIbHUKAMU

KOHKPETHBIX 3HAHUM O (DyHKUMU KaK BaKHEWIIEH MaTeMaTHYeCKOH MOJAENH Ui
ONKCaHUs U HCCIENOBaHUS pa3HOOOpasHBIX IpoueccoB. M3yueHue sToro
MaTepuajga CIOCOOCTBYET pa3BUTHIO Y YYalllUXCsl YMEHHS HCIIOJIb30BaTh
pa3IuyYHbIe S3bIKM MaTEeMaTUKH (CIOBECHBINM, CHUMBOJIMYECKHUH, TpapuuecKuii),
BHOCHT BKJIaJ] B (JOPMHUPOBAHUE MPEACTABICHUIN O PO MAaTEMAaTUKU B Pa3BUTUU
LUBHJIN3ALUU U KYJIbTYPBHI.
Paznen «BepoATHOCTh M CTATUCTHUKA» — 00S3aTEIbHBI KOMIIOHEHT IIKOJIBHOIO
o0pa30oBaHus, YCUIMBAIOIIMNA €ro MPUKIATHOE M MPAKTUYECKOE 3HAYEHUEe. DTOT
Marepuan HeoOXOIMM TpEeXIe Bcero s (QOpMUPOBAHUS y  yHAIIUXCA
WHTEIUIEKTYaJIbHOM TI'PaMOTHOCTH — YMEHHS BOCIPUHHMAaTb W KPUTHYECKHU
aHANIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B PA3JIMYHBIX (OpMAX, TOHUMATh
BEPOSATHOCTHBI XAPAKTEP MHOTHUX pEANBbHBIX 3aBUCUMOCTEN, NPOU3BOJNUTH
OpocTeilline BEpOSITHOCTHBbIE pacu€rhl. M3yueHMe OCHOB KOMOMHATOPHKHU
MO3BOJIUT YYallleMyCsl OCYIIECTBIIATh PACCMOTPEHHUE CITyyaeB, nepedop U MoACUET
YKCJIa BAPUAHTOB, B TOM YMCJIE B IPOCTEUIINX NIPUKIIAJHBIX 33/1a4ax.

[Tpy W3ydeHHM CTATUCTHKU M BEPOSITHOCTH OOOTaIlaloTCs IMPEICTaBICHUS O
COBpPEMEHHOW KapTHMHE MHpa M METOJaX €ro HcCIeA0BaHus, (OpMUpPYETCs
NOHMMAaHHE POJIM CTATUCTUKU KaK UCTOYHHKA COLMAIBHO 3HAYUMOM MH(pOpMauu
Y 3aKJIQJBIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBILICHUS.

MECTO NTPEJMETA B YYEBHOM IIJIAHE

basucHblil yueOHbIN (0Opa3oBaTeIbHBIN) IJIAH HA U3ydyeHHe anreopsl B 7—9
KJlaccax OCHOBHOMW IIKOJIBI OTBOAMT 3 Yaca B HEAENIO0 B TEUCHHE KaKJIOTo roja
oOyuenusi, Bcero 306 ypokoB. YueOHOEe BpeMsi MOXET ObITh yBEJIMYEHO A0 4
YPOKOB B HEJIETIO 3a CUET BapUATUBHON YacTH 6a3MCHOro y4eOHOTO MIlaHa.

JIMYHOCTHBIE, METAIIPEJIMETHBIE U ITPE/IMETHBIE
PE3YJBbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
[Iporpamma obOecrieymBaeT AOCTH)KEHHE CIEAYIONIMX  PE3yJIbTaTOB
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OCBOCHHMsI 00pa30BaTEIHHON MTPOTPaMMbl OCHOBHOTO 00IIIEro 00pa30BaHMS:

JUYHOCMHbLE:

1) chopMUPOBAHHOCTH OTBETCTBCHHOTO OTHOIICHUS K YYCHHIO, TO-
TOBHOCTH M CIIOCOOHOCTH OOYYaronuxcsi K CaMOpa3BUTUIO U CaMOOOpPa30BaHUIO
HAa OCHOBE MOTHUBAIlMM K OOYYEHHIO M TIO3HAHUIO, BBIOOPY JaJbHEHIIETO
oOpa3oBaHusl Ha 0aze OPUEHTUPOBKU B Mupe mnpodeccuil U mpoecCuOHATBHBIX
MPEeANOYTEeHU, OCO3HAHHOMY MOCTPOEHUI0 HHAUBHUAYaJIbHOW 0O0pa3oBaTeIbHOM
TPACKTOPHH C YIETOM YCTOWUYUBBIX IO3HABATEIPHBIX HHTEPECOB;

2) cOpMUPOBAHHOCTh ~ KOMIIOHCHTOB  IIEJIOCTHOTO  MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOU
MPAKTUKH,

3)chopMHPOBAaHHOCTH KOMMYHHKATUBHOW KOMIICTCHTHOCTH B OOINCHUU U
COTPYIHHUYECTBE CO CBEPCTHHKAMU, CTAPITUMHU U MIIAJIITUMHU B 00pa30BaTEILHOM,
OOIIIECTBEHHO TIOJIE3HOM, Y4eOHO-UCCIE0BATEIbCKON, TBOPYECKOW U JPYTUX
BU/JIAX JICATEIbHOCTH;

4) yMeHHE SICHO, TOYHO, I'PaMOTHO W3JIaraTb CBOM MBICIHM B YCTHOH M
MMCbMEHHOM peYHd, IOHUMATh CMBICI TIOCTABJICHHOW 3aJaud, BBICTPAUBATH
apryMEeHTAIUIO, TPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI;

5) mpejcraBieHne O MaTeMaTHYECKOW Hayke Kak cdepe uenoBedYecKon
NEesATEeIbHOCTH, 00 JdTamax e€ pa3BUTHS, O €€ 3HAYUMOCTH JUIsl pPa3BUTHUSA
IIUBUJTN3AIIHH;

6) KpUTHYHOCTDh MBIIIJICHUS, YMEHHE paclo3HaBaTh JIOTHYECKH He-
KOPPEKTHBIC BHICKA3bIBAHUS, OTJINYATh THIOTE3Y OT (haKTa;

7) KpeaTUBHOCTD MBIIIUICHHUS, HHUITMATHBA, HAXO{YMBOCTh, aKTUBHOCTh MPH
pEIICHUH anreOpandecKux 3a1ad;

8) yMeHHe KOHTPOJMPOBATH TPOIECC W pe3yibTaT ydeOHOW Mare-
MaTHYECKOM JIEATCIILHOCTH;

9) CmocOOHOCTH K SMOILMOHAIBHOMY BOCIPHATHIO MaTeMaTHUCCKUX
00BEKTOB, 3aJ1a4, PEIICHUH, PacCyKICHHM.

Memanpeomenmnule:

1) ymeHHE  CcaMOCTOSITEJIbHO  IUIAHUPOBaTh  aIbTCPHATHBHBIC  IYTH
JOCTIDKCHMSI TIeJIel, OCO3HAHHO BBIOMpaTh HaubOosiee A(h(PEKTUBHBIC CIOCOOBI
perieHus y4eOHBIX U TI03HABATEIBHBIX 3a/1a4;

2) yMEHHE OCYIIECTBIATh KOHTPOJIb 10 PE3YNIBTATy U IO CIIOCO0Y ICHCTBHUS
Ha ypOBHE IIPOU3BOJILHOTO BHUMaHHUS M BHOCUTH HEOOXOIUMBIE KOPPECKTUBHI,

3)yMeHHE aJCKBAaTHO OIICHWBATh MPABWJILHOCTh WM OIIHOOYHOCTH
BBITIOJTHEHUS Y4YeOHOU 3amauu, €€ OOBEKTHBHYIO TPYAHOCTh U COOCTBEHHBIC
BO3MOYKHOCTH €€ PELICHHUS;

4)0oco3HaHHOE  BIIAJICHUC JIOTHYCCKHMMH  JCHCTBUSMH  ONpPEICIICHHUS
MOHATUH, O0O0OIIEHNS, YCTAaHOBJICHHS AaHAJIOTUH, KiIaccu(PHUKalMd Ha OCHOBE
CaMOCTOSATEILHOTO BRIOOpA OCHOBAHUHN U KPUTEPUEB, YCTAHOBJICHUS POJOBUIOBBIX
CBSI3€H;

5) yMeHHEe yCcTaHaBIMBATh NPUYUHHO-CJICIACTBEHHBIC CBSI3U; IPOBOIMTH
JIOTUYECKOE PACCYKIICHHUE, CTPOUTh YMO3aKIIOUeHUEe (MHIYKTUBHOE, ICTYKTUBHOE
Y TI0 aHAJIOTHUW) U IeJIaTh BBIBOJIBI;



6) yMeHue co3maBaTh, NPUMEHITh H IMPEOOPa30OBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA, MOJEIU W CXEMbl JJII pEIICHUs YYEOHBIX U
MO3HABATENIbHBIX  3a/1a4;C(OPMUPOBAHHOCT W  pa3BUTHE y4yeOHOU U
OOIIENOJIb30BATENILCKOM ~ KOMIIETEHTHOCTH B OOJACTH  MCIIOJIb30BaHUS
MH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruil (MK T-koMmnereHT-HOCTH);

7) chopMHUPOBAHHOCTh TICPBOHAYAIBHBIX MPEJICTABICHUA 00 HIEIX U O
METO/IaX MAaTEMAaTUKH KaK 00 YHUBEPCAILHOM SI3bIKE HAYKH M TEXHUKH, O CPEJICTBE
MOJICTUPOBAHUS SBJICHUN U TIPOIIECCOB;

10)ymeHHe BHJIETh MAaTEMAaTHUYSCKYIO 3aJlady B KOHTEKCTE MPOOJIeMHOU
CUTYaIlMH B IPYTUX NUCIHIUINHAX, B OKPYKAIOMIEH )KU3HU;

11)ymMeHHe HAXOAWTh B Pa3IMYHBIX HCTOYHUKAX  HH(DOpMaImIo,
HEOOXOMMMYIO JUIsI PEIICHUS MaTeMaTHYECKUX IMpoOJieM, W TPEACTaBIATh €€ B
MOHATHOM (opMe; MPUHUMATH PEIICHUE B YCIOBHUSIX HEMOJHON W M30BITOYHOM,
TOYHOW U BEPOSITHOCTHON MH(OpMAIIHH;

12)ymeHHe TOHMMATh U HCIOJB30BaTh MaTEMAaTHYECKHUE CPECTBA
HArJISIIHOCTH  (PUCYHKH, YEpPTEX U, CXEeMbl W JAp.) I  WUIIOCTPAINH,
WHTEPIpPETALNN, APTYMEHTAIIUH;

13)yMeHHe BBIABUraTh THUIOTE3bl IPH PCIICHHUM YYEOHBIX 3a1ad M
MOHUMATh HEOOXOIMMOCTh UX MPOBEPKU;

14)ymeHre TNPUMCHATh HWHAYKTUBHBIE W  JCAYKTHBHBIC  CIIOCOOBI
paccyXJIeHUM, BUACTh Pa3IMYHbIC CTPATETHH PEIICHUS 3a/1a4;

15)moHMMaHWe CYIIHOCTH aJTOPUTMHYCCKHMX TMPEINUCAHHA W YMCHHE
JIEHCTBOBATh B COOTBETCTBUH C TPEIJIOKEHHBIM aTOPUTMOM;

16) yMeHHE CaMOCTOSATEIbHO CTaBUTh IICJHM, BBIOMpAaTh W CO37aBaTh
QITOPUTMBI TSI PEIICHUS yIeOHBIX MaTEMaTHISCKHUX TIPOOIIEM;

17) yMeHHe TIAHUPOBATh M OCYIIECTBJIATh JACATCIIBHOCTD, HAPABICHHYIO
Ha PEIICHUE 3a/1a4 UCCIIeI0BATEILCKOTO XapaKTepa.

npeomemuuwie:

1) ymeHue paboTaTh ¢ MaTEMaTHYCCKHMM TEKCTOM (CTPYKTypHpPOBaHUE,
U3BJICUCHUE HEoOXxoaumon uHdOpMaIuu), TOYHO U TPAMOTHO BBIPAXaTh CBOU
MBICJIM B YCTHOW M TIMCBMEHHOW pEYH, TMPUMEHAS MaTEeMaTUYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY, HCTOJB30BaTh PA3JIMYHBIC SI3bIKU MaTEMAaTHKU
(crmoBeCHBIN, CUMBOJIUYECKUHN, TpaduyecKuii), 0OOCHOBBIBATH CYXKIEHUS, MPOBO-
JUTH KJTACCU(DHUKAITUIO, JOKA3hIBATh MATEMATHUECKUE YTBEPKIACHUS;

2) BiajieHre 0a30BbIM MOHSATHHHBIM aIaparoM: UMETh MPEACTaBICHUE O
YuUCJIe, BJIAJICHHEC CHMBOJIGHBIM SI3BIKOM aireOphl, 3HAHWE 3JIEMEHTaPHBIX
(GYHKIIMOHATBHBIX 3aBUCUMOCTEH, HWMETh IMPEJACTaBICHUE O CTATUCTUYCCKUX
3aKOHOMEPHOCTSIX B PEAIbHOM MHPE W O Pa3IMYHBIX CIIOCO0aX MX M3Yy4deHHs, 00
O0COOCHHOCTSIX BBIBOJIOB M IIPOTHO30B, HOCSIITMX BEPOSTHOCTHBINA XapaKTep;

3) yMeHHe BBINOJHATH alreOpandecKue MpeoOpa3oBaHUs PallMOHATBHBIX
BBIPOKECHUM, TIPUMEHATh WX JUISl pElIeHUs y4eOHBIX MaTEeMaTHYECKUX 3a7ad U
3a/1a4, BO3HUKAIOIINX B CMEXKHBIX YICOHBIX TIPEIMETAX;

4)yMeHHE TI0JIb30BAThCS MaTeMaTHUYSCKUMU (GOpMyJlaMd H  CaMo-
CTOSITEJIBHO COCTABJISITh (POPMYJIBI 3aBUCUMOCTEH MEXKy BEJIMYMHAMH Ha OCHOBE
00001IIeHNS YACTHBIX CITY4aeB U HKCIIEPUMEHTA;



5)yMeHue pemath JUHEWHBIE W KBAJpaTHBIC ypaBHEHHs, HEPaBEHCTBA
IIEPBOM M BTOPOM CTENEHH, a TAKXKE IIPUBOJIUMBIEC K HUIM YPaBHEHHUsI, HEPABEHCTBA,
CUCTEMBI; HCIOJb30BaTh IpapUuecKue MpeACTaBICHUs Ui peUleHus U
VICCJIEIOBAHNS YPABHEHUM, HEPABEHCTB, CUCTEM; IIPUMEHSATD ITOJYyYEHHBIE YMEHUS
JUISL peLIeHUs 3a/1a4 U3 MaTEMaTHKH, CMEXKHBIX IIPEIMETOB, IIPAKTUKH;

6) oBiageHNE CHCTEMON (YHKIMOHAIBHBIX MOHATHHA, (YHKIHUOHAIBHBIM
A3BIKOM M CHMBOJIMKOW, YMEHHE CTpOUTh Tpaduku (yHKUUN, ONUCHIBATH HUX
CBOMCTBA, WCHOJB30BaTh (PYHKIIMOHAIBHO-TpaUUYECKUE TMPEACTABICHUS IS
ONMCAHUA U aHAJIM3a MATEMAaTUYECKUX 3a71a4 U PEAIbHBIX 3aBUCHMOCTEM;

7) OBIageHWE OCHOBHBIMH cIIOcOOAMHM TPEACTABICHHS W  aHAJIH3a
CTaTUCTUYECKUX JAHHBIX; YMEHME pellaTh 3aJa4yd HA HAXO0XKACHHUE YacTOTHl U
BEPOSITHOCTH CITyYalHbBIX COOBITHIA;

8) yMeHHEe MPHUMEHSATh W3yYCHHBIC MOHSATHUS, PE3YJIbTAThl M METOMABI MPU
pELIEHUM 3a1ad U3 pPa3IMYHBIX pa3lellioB Kypca, B TOM 4YHUCJIE 3a7ad, He
CBOAILIMXCS K HENIOCPEICTBEHHOMY IIPUMEHEHUIO U3BECTHBIX aJIrOPUTMOB.

COILEPKXAHHUE YYEBHOI'O IPEJIMETA

PaunonajbHble yncia. Pacipenre MHOKECTBA HAaTypaJIbHbIX YUCEIl 10
MHOXXECTBA LIEJIbIX, MHOXECTBA LEJIbIX 4YHUCEI 10 MHOXECTBA PALMOHAIbHBIX.
PanyoHasibHOE YMCIIO Kak OTHOIIEHWE M/N, Tne m — UeNoe YUCIO0, N —
HaTypanbHOE. CTENEHb C LENBIM MOKA3aTENEM.

HeiictBuTesibHBbIE uncaa. KBagpaTHbiii KopeHb U3 uucia. Kopens Tpethei
CTENEHU. 3alrCh KOPHEN C MOMOUIBIO CTENIEHU C APOOHBIM MTOKA3aTEIEM.

[lonsiTue 00 uppaumoHanbHOM uwucie. MppanroHaabHOCTH uMcaa 72 u
HECOM3MEPUMOCTh CTOPOHBI M JMAroHainu KBajpata. JlecaTuuHble MPUOJIMKEHUS
UpPpaLMOHAIBHBIX YUCEIL.

MHOXECTBO JEHUCTBUTENIBHBIX YHCEN; MPEACTABICHUE IACHCTBUTEIIBHBIX
yrcesl OECKOHEYHBIMU JECATHUHBIMH Jpo0siMu. CpaBHEHHE eHCTBUTEIbHBIX
qucel.

Koopnunatnas mnpsimasi. M3o0pakeHue dYucesnl TOYKaMH KOOPJHMHATHOM
psAMOM. UHCIOBBIE TPOMEKYTKHU.

N3mepenus, npudanxenns, oueHKU. PazMepsl 00bEKTOB OKPY>KaIOIIErO
Mupa (OT 3JEMEHTapHbIX 4YacTull 10 BceneHHoii), AIUTENbHOCTh MPOLECCOB B
OKpY’KaromeM MHUpe. BriesieHre MHOKUTENS — CTENEHU AECATU B 3aIIMCH YHCIIA.

[Tpubnux€HHOE 3HAUYCHKHE BEJIUUYMHBI, TOYHOCTh NpuOmmkenus. [Ipukuaka
Y OLIEHKA PE3yJIbTATOB BEIYMCIICHUN.

AJI'EBPA

Auaredpanyeckue BbIpa:keHMsl. BykBeHHbIE BbIpa)KE€HUs (BBIPAKEHHUS C
nepeMeHHbIMH). YucioBoe 3HaueHHWe OYKBEHHOTO BhIpaxeHHs. JlomycTumsbie
3Ha4eHUsA IepeMeHHbIX. [loacTaHOBKa BBIPOKEHMM BMECTO IIEPEMEHHBIX.
[IpeoOpa3oBanne OYKBEHHBIX BBIPRXKEHHUH HAa OCHOBE CBOMCTB apU(pMETHUYECKHX
neiictBuil. PaBeHcTBO OyKBEHHBIX BhIpayKeHUH. TOXIECTBO.

CreneHb ¢ HaTypaJbHBIM IOKa3aTenemM U e€ cBoicTBa. OIHOWIEHBI H
MHOrowieHsl. CreneHb MHorounaeHa. CioKeHHE, BBIYMTAHUE, YMHOXEHUE
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MHOTr04JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUSA: KBAaIpaT CyMMBbI U KBaJIpaT
paszHoctu. @opmMyna pasHOCTH KBajpaToB. [IpeoOpa3oBaHue €00 BbIpAXKEHUS B
MHOTOWIEH. Pa3yio)keHre MHOTOWIEHOB Ha MHOXUTEIW. MHOTOWIEHBI ¢ OJHOU
nepemeHHoil. Kopenp MHorowiena. KsagpaTHbI TpEXWIEH; pa3lIoKEHUE
KBaJPaTHOTO TPEXWIEHA HA MHOXKHUTEIH.

AnreOpaundeckass 1poOb. OCHOBHOE CBOMCTBO aireOpandeckol apoow.
CrnoxxeHue, BbBIUUTAHUE, YMHOXKEHHE, JelieHne anreOpandeckux apoOei. CTeneHb
C LIEJIBbIM MOKA3aTENEM U €€ CBOMCTBA.

PanmonaneHpie BBIpaXKeHHs] W UX MpeoOpa3oBaHus. JlokazaTembCcTBO
TOXIECTB.

KBanpatusie kopau. CBoMcTBa apu(MEeTHIECKUX KBAAPATHBIX KOPHEH U HX
pUMEHEHUE K MPEOoOPa30BaHUIO YUCIOBBIX BBIPAXKEHHUIN U BHIYUCIICHUSIM.

YpaBHeHusi. YpaBHEHUE C OJHOM IepeMeHHOW. KopeHb ypaBHEHUS.
CBoliCcTBa YNCIOBBIX PABEHCTB. PABHOCUIIBHOCTh YPaBHEHH.

JluneitHoe ypaBHeHue. KBaapaTHoe ypaBHeHHe: (GopMylia KOpHEH
KBaJpaTHOTO ypaBHeHMs. Teopema Buera. Pemenue ypaBHEHUH, CBOASIINXCS K
JIMHEMHBIM U KBaJpaTHbIM. lIpuMepsl pelieHuss ypaBHEHUN TPEThel U 4EeTBEPTOU
creneHei. Pemenre 1poOHO-palluOHANIBHBIX YPaBHEHUI.

YpaBHeHHEe ¢ JByMs IEpeMEHHBbIMU. JIMHEHHOE ypaBHEHHE C JABYyMSA
NIEPEMEHHBIMU, IPUMEPHI PELICHNS YPABHEHUH B LIEJIBIX YUCIAX.

Cucrema ypaBHEHHH C JAByMs INEPEMEHHBIMU. PaBHOCHIIBHOCTH CHCTEM.
CucteMbpl [ByX JIMHEMHBIX YpPAaBHEHHW C JBYMS NEPEMEHHBIMH; PpEIICHHE
IIOACTAHOBKOM W ClOXeHWeM. [lpumepsl pemeHus CUCTEM HEJIMHEWHBIX
YPaBHEHHU C IBYMS ITIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooMm.

JlekapToBbl KOOPAMHATHI Ha IUIOCKOCTH. ['paduueckas WHTepHpeTarus
ypaBHEHHUs C JAByMsl NepeMeHHbIMU. ['paduk JIHMHEHHOTO ypaBHEHHUS C JBYyMs
NEPEMEHHBIMH; YTJIOBOM KO3(PPHUIMEHT NpsSAMOM; YCIOBHE HapaieIbHOCTH
npsaMbIX. ['paduky mpocTeHMX HEeITMHEHHBIX YpaBHEHMI: mapaboia, rumnepoorna,
OKpY>XHOCTb. 'padmueckass WHTEpHpeTalusi CUCTEM ypaBHEHUN C JABYMs Iepe-
MEHHBIMHU.

HepaBencrBa. UncnoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBencTtBO ¢ omHOM mnepeMeHHOM. PaBHOCHIBHOCTH HEPABEHCTB.
JluHelinble HepaBeHCTBA C OAHOW mnepemMeHHOW. KBanpaTHble HepaBEeHCTBA.
CucTeMbl HEPaBEHCTB C OJTHOW NMEPEMEHHOM.

OYHKIUN

OcHOBHBIC NOHATHSA. 3aBUCUMOCTH Mexay BennunHamu. [loHsTHe
¢bynkuun. OOnacTe onmpenesneHuss U MHOXKECTBO 3HaueHHil (yHKuuu. CrnocoOsbl
3ananug ¢pyHkuuu. I'paduk ¢ynkuuu. CBolcTBa QYyHKIMN, UX OTOOpakKeHHE Ha
rpaduke. Ilpumepsl TrpaguKoB 3aBUCHMOCTEH, OTpPAXAIOIIUX peaIbHbIE
IIPOLIECCHI.

YucaoBble Qynknun. DyHKIUU, ONMHUCHIBAIOIINE TMPSIMYI0 H OOpaTHYIO
IPOMOPIMOHATIEHBIE 3aBUCUMOCTH, UX TpapuKku U cBorcTBa. JInHeiHas GpyHKIus,
e¢ rpapuk u cBoiictBa. KBaapartuunas ¢yskius, e€ rpagux u CBOMCTBA.
Crenennble (YHKIMU C HATypaJbHBIMHU TMOKazaTedsiMH 2 U 3, uUX rpaduku u
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CBONCTBA.

YuciioBble MOCIEI0BATENBHOCTH. [[OHATHE YHUCIIOBOM MTOCIIEI0BATEIBHOCTH.
3ajaHue TMOCIEeN0BAaTEIbBHOCTH PEKYPPEHTHBIM CHOCOOOM U (GopMysioil N-TO
YJICHA.

Apudpmernueckass U reoMmerpuueckas nporpeccud. Popmynsl N-ro 4ieHa
apu(pMeTHYECKO U reOMETPUYECKON IPOrpeccuil, CyMMBbI NEPBBIX 71-X UJICHOB.
N300paxeHne 4ieHOB apupMETHIECKON U TEOMETPUUECKON POrPECCHil TOUKaMuU
KOOPJUHATHOM TNIOCKOCTH.

BEPOATHOCTDb U CTATUCTHUKA

OnucarenbHasi cratucruka. llpencraBineHue JaHHBIX B BHAE TaOuL,
auarpamM, — TpauKoB. CnyvaiiHas  W3MEHYHMBOCTb. Cratuctuueckue
XapaKTEePUCTHUKKM HAOOpa [aHHBIX: cpeaHee apudMeThyeckoe, MeIHuaHa,
HauOoJIblIee U HAMMEHbIIEe 3HaUeHus, pa3max. [lpeacTtaBieHue o BEIOOPOUHOM
VCCIICIOBAaHUH.

Cayyajiinbie COOBITHA M BepPOATHOCTb. [IoHATHE O CilydailHOM oOmBITE U
ciiydaiiHOM coObITHH. YacToTa cirydyaliHOro coObITHs. CTaTUCTUYECKUM MOIX0[ K
HNOHATUIO  BEPOATHOCTH.  BeposATHOCTH  NPOTHUBOIIOJIOKHBIX  COOBITUH.
HezaBucumbie  coObiTHs. YMHOXKEHHE BeposiTHOocTed. JlocToBepHble U
HEBO3MOXKHbIE ~ cOoObITHS.  PaBHOBO3MOXHOCTH  coObiTui.  Kiaccuueckoe
OIIPENIEIIEHUE BEPOSITHOCTH.

KomoOunaropuka. PemieHue KoMOMHATOPHBIX 3a/ad 1mepeOOpOM BapHUAHTOB.
KomMOunaropHoe npaBuiio ymHoxkeHus. [lepectaHoBKY U (pakTopHall.

JIOI'NKA 1 MHOXKXECTBA

Teopernko-MHOKeCTBEHHbIC MOHATHUSA. MHOXKECTBO, 3JEMEHT MHOYKECTBA.
3agaHue  MHOJKECTB  IIEPEUMCICHHEM  JJIEMEHTOB,  XaPAKTEPUCTUUYECKUM
cBoiicTBOM. CraHmapTHble OOO3HAY€HUsI UUCIOBBIX MHOXecTB. Ilycroe
MHOECTBO U ero obo3Hadyenue. [lomMHoxkecTBO. OObEIMHEHNE U MEpeceYeHHe
MHOYECTB, Pa3HOCTb MHOXECTB.

NnmrocTpanyist OTHOLIEHUM MEXIAY MHOXKECTBAMM C IIOMOILIBIO JHarpaMm
Ditnepa — BeHna.

JieMeHThI JIOTUKHU. [IoHsATHE 0 paBHOCUIILHOCTH, CJIEIOBAaHUH, YIIOTpeOIeHHE
JIOTUYECKUX CBA30K eclu ..., Mo ..., 6 MOM U MOAbKO 8 MOM Clyyae, JOTUYECKUE
CBSI3KH U, UTU.

MATEMATHUKA B UCTOPUYECKOM PA3BUTHUH

Ucropust dhopmupoBaHusl TOHATHS YHUCIA: HaTypalbHbIE 4MCIa, JPoOH,
HEJIOCTaTOYHOCTh PALMOHAJIBHBIX YHUCENI [JII TE€OMETPUUYECKUX H3MEPEHHU,
uppanroHaibHblie yncia. CTapuHHbIE CUCTEMBI 3anucu yucen. Ipodu B BaBunone,
Erunte, Pume. OTkpbiTHE aecATUYHBIX JpoOeil. CTapuHHBIE CHCTEMBI MeEp.
Jecsatuunbie 1poOu U MeTpuueckas cuctema Mep. [losiBienre oTpuaTenbHbIX Yn-
cen u HyJsi. JI. Maranukwuit. JI. Diinep.

3apoxnenune anreOpel B Hempax apudmernku. An-Xopesmu. Poxnenue
oykBenHou cumBonuku. [I. @epma, ®@. Buer, P. Jlekaptr. Uctopus Bompoca o
HaXOoXJIeHUU (opmyn KOpHeW anreOpandecKkux ypaBHEHM, HEpa3pelmrMOCTbh B
paavkanax ypaBHEHuUi creneHu, Oospmel yetblpéx. H. Tapranss, Jx. Kapaano,
H. X. AGens, D. lNanya.



N306perenue

METOJa  KOOPJAMHAT,  ITO3BOJISIIOIIETO  IEPEBOJMTH
reoMeTpudeckue o0beKThl Ha s3bIk anreopel. P. Jlekapt u I1. ®epma. [Ipumepsl
Pa3JIMYHBIX CUCTEM KOOPJAMHAT HA MIOCKOCTH.

3amaua Jleonapmo Iluzanckoro (®dubonauun) o0 KpoiMkax, 4Yucia
®dubonayun. 3agayda o MAXMATHOM J0CKeE.

HcTtokn Teopun BEpOSITHOCTEW: CTPAaxOBOE €0, a3apTHble urpsl. [L
®epma u b. ITackans. A. bepuymu. A. H. Koamoropos.

TEMATHUYECKOE IINTAHUPOBAHHUE

Nom/mt

Knacc

Tema

Komnuect
BO 4acOB

XapaKkTepuCTUKA OCHOBHBIX BHUJIOB IEATECIIBHOCTU
YYEHHKA

TOXKIECTBA,

Bripaxenus,
ypaBHEHUS

N
N

HaxonuTh 3Ha4€HNs YMCIIOBBIX BBIPAXKCHUM, a TAKXKE
BBIPA)KEHUH C IEPEMEHHBIMU MPU YKa3aHHBIX 3HAUEHUSX
nepeMeHHbIX. Mcnonp30BaTh 3Haku >, <, , =, YUTATh U
COCTaBJISITh IBOMHBIE HEPABEHCTBA.

BeinonuaTte npocreiiimue npeodpazoBaHus
BBIP)KEHUI: IPUBOIUTH MTOIOOHBIE CllaraeMbIe,
pacKpbIBaTh CKOOKM B CYMME WJIM Pa3HOCTH BBIPAKEHUI.

Pemartp ypaBHeHHs BUza ax = tO npu pa3IMuHBIX
3HaueHUsX a u 10, a TaKKe HECIO0KHbIE ypaBHEHUS,
CBOJAIIUECS K HUM.

Hcnonp3oBath annapar ypaBHEHUH 1715 peLICHUS
TEKCTOBBIX 3aJja4, UHTEPIIPETUPOBATh PE3YJIbTAT.

Hcnonp30Bath mpocTeiiime cTaTUCTUYECKHE
XapaKTepUCTHKH (CpeaHee apupMeTHYecKoe, pa3Max,
MO/1a, ME/IMaHa) JIJIs aHaJIn3a psiAa JaHHBIX B HECTIOKHBIX
CUTYalUsIX.

OyHKIWHA.

11

Bbruucnate 3HaueHus: QyHKLINH, 33aHHON (HOpMYIIOH,
COCTaBJIATh TAOIUIIBI 3HAYEHUH (PYHKLINU.

ITo rpaduky yHKIMM HAXOIUTh 3Hau€HHE (YHKLIUHU
10 U3BECTHOMY 3HAYEHHIO apTryMEHTa U pelaTh 00paTHYIO
3a1auy.

Crpoutp rpaduku HpsIMOH MPONOPUUOHATIBLHOCTH H
JMHEWHOU (DYHKIIMHU, ONTUCHIBATH CBOMCTBA ATUX (PYHKIHUIA.

Bbruucnate 3HaueHus QpyHKIUH, 3aaHHON (opMyIIoi,
COCTaBJATh Tabnuupl 3HaueHuil ¢yHkuuu. [lo rpaduky
(GYHKIMM HAXOOUTh 3HA4Ye€HUE (DYHKIMHU MO H3BECTHOMY
3HA4YEHUIO apryMEHTa U pellaTh OOpaTHYIO 3a1auy.

Crpoutb rpaduku npsMON MPOMOPIHMOHAIBHOCTH U
JUHENHON (YHKIIUY, ONTUCHIBATh CBOIMCTBA ATUX (PYHKLIUH.
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CrerneHb ¢ HATYPaJTbHBIM

IIOKa3aTeJIEM.

11

BeruncnaTe 3HaueHus BbIpaxeHUl Buaa a', e a —
IIPOU3BOJILHOE YMCIIO, 1 — HATYpajabHOE YHUCIJIO, YCTHO U
MIICBMEHHO, a TAK)KE C IOMOIIBIO KaJIbKYJIATOPA.

@opMyIMpOBaTh, 3alMCHIBATH B  CUMBOJIMYECKON
dbopme U OOOCHOBBIBaTH  CBOWMCTBA  CTENEHU C
HATypaAJIbHBIM II0KA3aTEIIEM.

[IpumensaTh cBoOicTBa cTemeHU sl IpeoOpa3oBaHUs
BBIPDA)KCHUHN. BBINOIHATE YMHOXEHUE OJHOYWICHOB U
BO3BEJICHUE OJJHOWICHOB B CTCIICHb.

Crpouts rpadukn GyHkmmin y = x° u y= x°. Pemars
rpadM4ecKu ypaBHEHUS.

MHOro4JjieHsbl.

17

3anuceIBaTh MHOI'O4JICH B CTaHJapTHOM BHUAC,
OIIPEIETATh CTETIeHh MHOTOWICHA. BBHIMONHATE ClI0XKeHUe
U BBIYUTAHUC MHOI'OYJICHOB, YMHOXCHUC OIHOWICHA Ha
MHOTOWIEH ¥ MHOTOWIEHa HAa MHOTOYJICH.

BremonaaTh Pa3JI0KCHUC MHOI'O4JICHOB Ha
MHOYKHUTEIH, UCTIONIB3YS BEIHECEHUE MHOXHTEIIS 32 CKOOKH
U COCO0 rPYNIIUPOBKH.

[TpuMeHATh AEHCTBHS C MHOTOWICHAMHU MPU PELICHUU
pa3HOOOpa3HBIX 3a7ad, B YAaCTHOCTH TMPU PEIICHUH
TEKCTOBBIX 33/1a4 C IOMOIIbIO YPaBHEHUH.

DopmyJibl

COKPaIEHHOTO
YMHOKEHHUS.

19

Jloka3plBaTh CHPaBEUIMBOCTh (OPMYNT COKpaLIEHHOIO
YMHOXXEHUSI, NMPUMEHATh MX B INPeoOpa3oBaHUAX LIEJIbIX
BI)Ipa)KeHI/Iﬁ B MHOI'OWICHBI, @ TaKKC I Pa3IOKCHUSA
MHOT'O4JIEHOB Ha MHOKHUTEJIH.

Hcnonb3oBaTh pa3nuuyHble NpeoOpa3oBaHUs LENbIX
BBIDKEHUI INpU PELICHUM YPaBHEHUM, J10Ka3aTEIbCTBE
TOKJIECTB, B 337ja4axX Ha JAECJIUMOCTb.

(V)

ypaBHEHUI

16

Onpenenarb, SABISETCS U Tapa 4YUCEN peEHIeHUEM
JAHHOTO ypaBHEHHS C ABYyMs TepeMeHHbIMH. HaxomauTh
nyTéM nepedopa 1enble petieHHs JUHEHHOTO ypaBHEHUS C
nByMsi iepeMeHHbIMH. CTpouTh rpaduk ypaBHEHUS ax +
by =c, nea#0umm b #0.

Pemate rpaduueckum crocobOM CHCTEMBI JTHHEHHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU.

[IpuMeHaTh CIOCOO TOJACTAHOBKHU U CIOCO0 CIIOKEHUS
MpU PEIICHUH CHUCTEM JIMHEWHBIX YpaBHEHHH C JABYMs
TepeMEHHBIMHU.

Pemate TekcTOBBIE 3aJauyM, HCIHOJIb3Ys B KayeCTBE
anreOpanvecKoil MoJieln CUCTeMy ypaBHeHuH. MHTEeppe-
TAPOBaTh  pE3yNbTaT, TOJYUYCHHBIH TpU  pEHICHUH
CHUCTEMBI.

Pammonansubie mpodu | CHCTeMBI THHEHHBIX

U X CBOMCTBA

23

DopmMyJIUPOBATH OCHOBHOE CBOWCTBO PALIMOHATBHOMN
IpoOu U MPUMEHSITh €ro i peoO0pa3oBaHUs JpOOei.
BbINONHATE Cll0KEHNE, BBIUNTAHUE, YMHOXKEHHUE U
JieJIeHre pallMOHANIbHBIX APOOEeH, a Takke BO3BOJUTH B
CTerneHb. BBINOIHATE pa3nuyHble peodpa3oBaHus
palMOHaJIbHBIX BBIPAXKEHUH, JOKA3bIBATh TOKIECTBA.

3HaTh CBOWCTBAa (QYHKIHMH y=K/X M yMETb CTPOUTH e
rpaduk. Mcnonap3oBaTh KOMIBIOTEp MAJIS HCCIEIOBaHUS
MOJIOKEHHUsT Tpaduka B KOOPAMHATHOM IUIOCKOCTH B
3aBHCUMOCTH OT K.
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KBanparneie kopHH

19

[TpuBoanTH PUMEPHI parnroHaTBEHBIX "
HppaliOHATEHBIX qucer. Haxomuth 3HAYCHUE
apu(METHYECKUX KBAJPATHBIX KOPHEH, HCIOIB3ysS II0
HEOOXOIMMOCTH KaIbKYJIATOp. JlOKa3hlBaTh TEOPEMBI O
KOpDHE W3 TpPOU3BEACHUS W JApOOH, NPHUMEHSATh HX B
MpeoOpa3oBaHUM  BBIPAXCHHH,  OCBOOOXKIATHCS  OT
UppaIMOHAILHOCTH B 3HAMEHATEIE.

BblHOCHTE MHOXWTENh 332 3HaK KOPHS M BHOCHUTH
MHOJKUTENb 1O/ 3HaK KOpHs. lcronb30BaTh KBaJpaTHbIC
KOPHH JUISI BBIPQKCHHUS TIEPEMEHHBIX M3 T€OMETPHUYCCKHX
n ¢muyeckux ¢opmyna. Crpoutb rpaduk GyHKIIIH

y= \/; U WLTIOCTPUPOBATh Ha rpaduke e€ CBOMCTBA.

KBanparnsie ypaBHeHUs

21

Pemate kBagpaTHble ypaBHeHUs. HaxoauTe nogdopom
KOPHH KBaJIpaTHOTO YpaBHEHMUsI, UCIIOJIb3Ys TeopemMy Buera,
HccnenoBaTh KBajipaTHbIe ypaBHEHUS IO JUCKPUMHHAHTY U
KodpdunmenTam. PemaTs 1poOHbIE paoHaIbHEIE
YpPaBHEHMsI, CBOJIS pEllIEHUE TAaKUX YpaBHEHHH ¢
MOCJIEAYIOLIUM UCKIOYEHUEM [TIOCTOPOHHUX KOPHEH.

Pemiare TekcTOBBIE 331a4UM, UCIOIb3Ys B KAUECTBE
anredpanvyeckoil MoIeNN KBaJpaTHbIE U APOOHbIE
panMoHalbHbIe YPAaBHEHHUS.

Pemarts kBagpaTHble ypaBHeHus. Haxoaute nondopom
KOPHHU KBaJpaTHOI'O YpaBHEHUS, UCIOJb3Ys TeopeMy Buera,
WccnenoBaTh KBajpaTHbIE ypaBHEHUS 110 JUCKPUMHUHAHTY U
koxpdunrentam. PemaTts 1poOHbIe palliOHAIbHbIE
YpaBHEHHUSI, CBO/ISI pEIIEHNE TaKUX YPaBHEHUM €
MOCJIEAYIOIIUM UCKIOYEHUEM [TIOCTOPOHHUX KOPHEH.

Pemath TekcTOBBIE 3a/1a4M, UCIIOJIb3YS B KAUECTBE
anreOpandyecKkoil MOJIeNTN KBaipaTHbIE U IPOOHbBIE
paloHaIbHbIE YPAaBHEHUS.

10.

HepaBenctsa

20

@opMyJIUPOBATH U JOKA3bIBATh CBOMCTBA YHCIOBBIX
HEpaBeHCTB. Mcnonb30BaTh anmnapar HEPABEHCTB ISl OLICHK
MOTPEUTHOCTH ¥ TOYHOCTU MPUOJIMIKECHUS.

Haxomuth nepeceuenne U 00beIMHEHUE MHOXKECTB, B
YAaCTHOCTH YHCJIOBBIX TPOMEKYTKOB.

Pemare nmHeliHble HepaBeHCTBA. Pemars cucTeMsbl
JINHEMHBIX HEPABEHCTB, B TOM YHUCIE TaKHUX, KOTOPbHIE
3alMCaHbl B BUJIE IBOWHBIX HEPABEHCTB.

11.

Crene

Hb C
LIEIBIM
ToKasa
TEIEM.

3HaTh ONPEEIICHUE U CBOKWCTBA CTEIIEHH C LIEIBIM
nokasaresnem. [IpumMeHATs CBOKCTBA CTENEHU C LETBIM
MOKa3aTeJeM MPH BBIITOJIHEHUH BBIYUCICHUN U
peoOpa3oBaHUid BEIPAKEHUH.

Hcnonp30Barh 3anuck 4yucia B CTaHIAPTHOM BUJ JJISI
BBIPKEHUS M COMOCTABICHUS pa3MEpPOB OOHEKTOB
JUIUTEIIBHOCTH MTPOLIECCOB B OKPYKAIOIIEM MUPE
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12.

DEeMEHTBI

CTaTUCTUKHU

[TpuBOANTE IPUMEPHI PENPE3CHTATUBHON 1
HEepenpe3eHTaTUBHOM BhIOOpKH. M3BIeKaTh U popManuio u3
TaOJIMI] YaCTOT ¥ OPraHU30BbIBATh HH(POPMAIHIO B BHIE
TaOJIMI] YaCTOT, CTPOUTH MHTEPBAIBHBIHN PSI.

Hcnons3oBath HarJIsHOe IpecTaBJCHUE
CTaTUCTHYECKOW HHGOpMAIMM B BHJE CTOJOYATBIX U
KPYTOBBIX AHarpamm, MOJUTOHOB, TUCTOTPAMM.

13.

KBagparnunas QyHkmms

22

Bbruncnare 3naueHust QyHKUUH, 3aJaHHOH (opMyItoi,
a TaKoke IByms U Tpems popmynamu. OnuceiBaTh
cBoOMcTBa (PyHKIMIT HA OCHOBE UX I'PaUIECKOro
npenacrasieHus. UHTepnpeTupoBath rpaduku pearbHbIX
3aBucuMOCTEN. [IoKa3bIBaTh CXEMATUUYECKH MOJIOKEHNUE HA
KOOPJIUHATHOMN TUIOCKOCTH TpaduKoB PpyHKUUN y = ax?, y
=ax’ + n,y = a (x - m)*. Crpouts rpaduK GyHKIHMH y =
ax? + bx +c, YMETh YKa3bIBaTh KOOPANHATHI BEPUINHBI
napaboJibl, €€ 0Cb CHMMETPHH, HAIIPABIICHUE BETBEH
napabouibl. Mcronb30BaTh KOMIIBIOTEP /ISl UCCIIEIOBAHUS
I0JIOXKEHU Ipauka B KOOPIMHATHON IIOCKOCTH.

N306paxaTs cxemaTnuecku rpa@uk GyHKIIMH Y = X C
YETHBIM U HEYETHBIM X.

14.

YpaBHeHus u

HEpPaBCHCTBA C

v

OIHOU NIEPEMCHHOU

14

Pemiate ypaBHeHUs TpeThEil U UETBEPTOI CTENEHU C
ITOMOIIBIO PA3JI0KEHUSI HA MHOKHUTENIN U BBEICHUE
BCIIOMOT'aTeJIbHBIX [IEPEMEHHBIX, B YACTHOCTHU PEILATh
OuKBazpaTHbIC ypaBHEeHUs. Pemars qpoOHbIC
palroOHaIbHbIE YPABHEHUS, CBOS UX K LEIBIM
YPaBHEHUSAM C MOCIEAYIOIIEH TPOBEPKON KOPHE.

Pemrats HepaBeHCTBAa BTOPOM CTEIEHU, UCIIOIB3YS
rpaduyecKue NpeCcTaBICHNUS.

15.

ypaBHeHI/I}I M HEPABCHCTBA C
ABYMs IEPEMEHHBIMU

17

Crtpouts rpaduku ypaBHEHUH ¢ ABYMS IEPEMEHHBIMU
B IIPOCTEHIINX ClIydasix, Koraa rpauKom sBiseTcs
npsiMasi, mapa0oia, runepooa, OKpyKHOCTb.
Hcnonb3oBath ux 1uist rpaUuecKoro peneHus CHCTeM
YPaBHEHUH C ABYMs [IEPEMEHHBIMH.

Pemrate crmioco6oM moICTAHOBKH CUCTEMBI IBYX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU, B KOTOPBIX OJIHO
yYpaBHEHUE IIEPBOM CTEINEHU, a IPYroe — BTOPOM CTEIEHHU.
Pemrats TeKCTOBBIE 3a/1a4U, UCIIOJIb3Ys B KAYECTBE aJlre-
Opandeckoil MOJIeTIN CUCTEMY YpaBHEHHMI BTOPOM CTENEHU
C ABYMs IIEPEMEHHBIMHU; PEIIATh COCTABICHHYIO CUCTEMY,
WHTEPIPETUPOBATE PE3YIILTAT.

13



16.1 9 15 [IpuMeHATh HHAEKCHBIC 0003HAYCHUS TSI YJICHOB
rocienoBarenbHocTed. [IpuBoaUTE IpUMeEpPHI 3a1aHNs
rociezoBareabHocTel (OpMyIIoil JI-To ujaeHa u
5 peKyppeHTHOH (hopMyIioit. BeiBoguTh GopMyIsl -0
= yJieHa apu(PMETUYECKOM MPOrpeccuu U TeOMETPUUYECKOM
o MIPOrPECCUH, CYMMBI MIEPBBIX JI WICHOB apu(PMEeTUISCKON 1
§ F€OMETPUUYECKON ITPOrPeECCUil, peraTh 3a/1a4u ¢
2 HCIOJIb30BaHUEM ITHX GopMyil. Jloka3pIBaTh
3 XapaKTepUCTHUECKOE CBOWCTBO apu(MeTHYeCKOn 1
= reOMeTPHUECKOI ITPOrpeccuii.
= [IpuBOIUTE IPUMEPBI TUHEHHOTO POCTA YICHOB
§ HEKOTOPBIX apu(PMETUIECKUX MTPOTPEeCcCUii 1
2 E SKCIOHEHIIMAJIBHOI'O POCTA YIEHOB HEKOTOPBIX
5 3 reoMeTpuYecKux nporpeccuid. Pemare 3agaun Ha
_a § CJIOKHBIE TPOIICHTBI, HCTIONb3Ys MIPH HEOOXOAUMOCTH
=y KaJIbKYJIATOP.
< =
17.19 E 13 BrinonauTh nepedop Bcex BO3MOXKHBIX BAPHUAHTOB TS Tie-
a pecuéra 00BEKTOB U KOMOMHANUK. [I[puMeHATh MpaBuiIo
= KOMOHWHATOPHOTO YMHOXEHUSI.
]
S5 Pacno3HaBath 3a1aun Ha BBIYMCIIEHUE YUCIIA TIEPECTAHO-
3 = BOK, pa3MEILCHN, COYETAHUN U IPUMEHATh COOTBETCTBY-
§ = o11re GopMyIIbL.
% 2 Boeruucnsats yactory cirydaitHoro coObitusi. OlieHuBaTh Be-
0] o
=z A POSITHOCTH CIIY4aiiHOTO COOBITHSI C MOMOIIbIO YacTOTHI,
= § YCTAaHOBJICHHOM ONBITHBIM IyTEéM. HaxoauTh BEPOSITHOCTH
g & CIIy4ailHOTO  COOBITUS Ha OCHOBE  KJIACCHUYECKOTO
g 2 onpeAesNeHuss  BEpOoATHOCTH.  [IpuBoguTh  mpuMepbl
O = JIOCTOBEPHBIX U HEBO3MOKHBIX COOBITHIA.
18.| 7 [ToBTO |6
peHue
19.| 8 [ToBTO |8
penue
20.19 [ToBTo |21
peHue

Bcezo 306

YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA

1.bubauoreynnbiii poH

HOpMaTHBHLIe JOKYMECHTDI
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1. ®epepanbHBIi TOCYZApCTBEHHBIM  0O0IIE00pa30BaTENbHBIA  CTaHAAPT
OCHOBHOro oOuiero oOpa3zoBaHusi /MUHUCTEPCTBO 00pa3oBaHUSI U HAYKU
Poccuiickoit @enepanuu. M. [Ipocsemienune. 2011

2. Anre6pa. Paboune nporpammel. [IpeameTHas muHus y4eOHUKOB
FO.H.MaxkapsrueBa u apyrux. 7-9 kiaccel: mocooue ajsi yuuTeneir o0eoopas3onar.
Opranuzanuit/H.I'.Munmtok. — 2-e uza., nopad. — M.: [Ipocsemenune, 2014.-32 c.

Y4yeOHO-MeTOAUYECKHIT KOMILIEKT

» Anrebpa 7 kmacc: ydyeOHMK sl oOireoOpa3oBar. opranu3amuii /A 45
[FO.H.MakappiueB, H.I'Munaiok, K.M.Hemxos, C.b.CyBopoBa]; mnoxm pen.
C.A.TensakoBckoro. — 4-¢ uzn. — M.: Ilpocsemenue, 2015. — 287 c.: un. — ISBN
978-5-09-036274-9
» AnreOpa 8 kiacc: yueOHUK 1151 00111e00pa3oBar. opranuzamuii /A 45
[FO.H.Makapsrues, H.I' Munarok, K.M.Hemkos, C.b.CyBoposa]; nox pexn. C. A.
TensikoBckoro, 15-e uzn., nopad. — M. : [Ipocsemenune, 2014. — 271 c: un.
» Anre6pa 9 kacc: yueOHUK 1151 00111e00pa3oBar. opranuzamuii /A 45
[FO.H.Makapsiues, H.I'.Muntok, K.M.Hemkos, C.b.CyBoposa]; «Anreopa» 7
KJIacc: yueOHUK 11t 001ieo0pas3oBat. opranuzanuii /A 45 [KO.H.Maxkaperues,
H.I''Mungrok, K.M.Hemkos, C.b.CyBopoga]; nox pen. C. A. TensskoBCKOro. —
16-e uzn. — M. : [Ipocsemenue, 2014. — 271 c. : un.
» Anrebpa. 7 knacc. umaktudeckue marepuansl. 3sasud JI.U., Ky3nenosa JI.B.,
Cysoposa C.b. 17-e u3g. - M.: 2012. - 159 c.
* XKoxoB B. U. u np. Iunaktuueckre Mmatepuans 1o anreope mis 8 kiacca/ B. U.
Koxos. I0. H. Makapsrues. H. I'. Munatok,—2-e uzn.— M.: [IpocBenienue.
2014.—144 c: umn.
« XKoxos B. 1., O. H. Makapserues, H. I'. Munarok. /uiaktnaeckue mMmaTepuabl
o anredpe st 8 kimacca 12-e uzg.— M. : [IpocBemenue, 2014.—144 c. : u.
» AnreOpa. 8 knacc. Jlunaktuueckue marepuansl. JKoxos B.U., Makapsrues 10.H.,
Munamoxk H.I'. 17-e m3x. - M.: 2012. - 160 c.
* MakapsrueB 1O. H. u ap. Jlugaktuueckue matepuaisl o anredpe ansa 9 kiacca/
1O. H. Makapserues, H. I'. Munatok, JI. M. KopotkoBa.— 5-¢ u3g.—M.:
[Ipocsemenue, 2014.—160 c: uin.
* lunaktuueckue Marepuaisl 1o anredpe st 9 kinacca. Makapeiues 10.H.,
Mungtok H.I'., Kpaiinesa JI.b. 17-e u3za. - M.: 2012, 96c.
* 3BaBuy, JI.U. /lunaktuueckre MaTepuansl o anredpe: 7 Kiacc: K y4eOHUKY
FO.H. MakapsrueBa u np. «Anredpa. 7 kimace» / J.U. 3BaBuu, H.B. JIpsikonoBa. —
M.: U3znarenscTBO «IK3amen», 2013. — 190, [2] c.
» Jynaunus FO. I1. Anrebpa. Tematudeckue tectol. 7 kiacc / FO. I1. Jlyaautisin,
B. JI. Kponray3. — 2-e uzn. — M. : IIpocBemenue, 2011. — 96 c. : uin.
» Jyauuupia FO. I1. Anre6pa. Tematuueckue tectol. 8 kiacc / FO. I1. JyaHutibix,
B. JI. Kponrays. — 2-e uza. — M. : I[IpocBemienue, 2012. — 128 c. : ui.
» lynuunud YO. I1. Anre6pa. Tematudeckue Tecthl. 9 kiace / FO. I1. JlynHuIbiH,
B. JI. Kponrays. — 2-e uzn. — M. : IIpocBemenue, 2011. — 95 c. : u.
* ['naszkoB 10.A., N'anamBuiau M.S. Tectsl o anredpe. 7 knacc. K yueOHuUKy
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MakapserueBa FO.H. u np. - M.: Dx3amen, 2010. - 112 c.

* I'mazkoB 0.A., INanamBuiu M.A. Tectol no anredpe. 8 kinacc. K yueOHuKy
MakapseraeBa FO.H. u np. - 4-e u3z., nepepad. u gorm. - M.: Dx3amen, 2011. - 112 c.
* I'mazkoB 10.A., Bapmasckuii UK., I'anamsunu M. . Tectsl no anredpe. 9
kiacc. K yueOnuky MakaporueBa FO.H. u ap. 3-e uza., nepepad. u gom. - M.
Ox3amen, 2011. - 144 c.

» CaMOCTOSTENIbHBIE M KOHTPOJIbHBIE pabOThI Mo anredpe. 8 kiacc. K yueOHuKy
MakapsiueBa FO.H. u np. I'nazkos 10.A., NanamBunu M.A. M.: 2012. - 144 c.

* Mungrok M. b., Munarok H. I'. Anrebpa: PaGouast rerpaas s 7 kinacca. — M.:
Mznparensckmii oM «I'EHXXEPy, 2005. - 56 c.

* Epuna, T.M. PaGouas Terpanp no anredpe. B 2 4. Yacts 1, 2: 7 knacc: K
yueonuky FO.H. Makapsiuea u nip. «Anredpa. 7 knacey / T.M. Epuna. — M.:
NznarenscTBO «IK3amen», 2012. — 95, [1]+95, [1] c.

* Pabouas TeTpanp no anredpe: 8 kiacc: Kk yueOnuky Makaperuesa FO. H. u np. -
Epuna T.M. - M.: 2013, 160 c.

JlonoiHUTE IbHAS JIUTEepaTypa

* Epuna, T.M. [loypouHoe mianupoBaHue 1o ajiredpe. 7 Kiacc: K y4eOHUKyY
FO.H. MakapsrueBa u ap. «Anrebpa: 7 xkiaccey» / T.M. Epuna. - 3-u3n.,
crepeotun. — M.: U3narenscTBo «Ik3ameny». 2011. 302. [2] c.

* Tromuna T.FO. Anrebpa. 7 kinacc : moypouHble TiaHsl mo yueonuky 0. H.
MakapsrueBa, H. I'. Munmtok, K. 1. Hemkosa, C. b. CyBopoBoii / aBT.-cocT. T.
1O. TromuHa, A. A. MaxonuHa. - Bonrorpan :Yaurens, 2011. -431 c.

* lromuna T.1O., Maxonuna A.JI. AnreGpa. 8 kiacc : TOypO4HbI€ IJIaHbI 11O
yueOHuky 0. H. Makapsruesa, H. I'. Munatok, K. U. Hemkosa, C. b.
CyBoposoii / aBT.-coct. T. }O. Jltomuna, A. A. Maxonuna. - Boarorpan :
Vuwntens, 2011.-399 c.

» N3yuenue anreOpsl B 7—9 kiaccax : nocooue s yuureneit/[FO. H.
Makapsiues, H.I'. Munntok, C.b.CyBoposa, . C. lllnsikoBa]. — 4-¢ u3a. — M.
: IIpocsemenue, 2011. — 304 c.: ui.

» Anrebpa. 7-9 KIacchl: pa3BepHYTOE TEMATHYECKOE ITAHUPOBAHUE TIO
nporpamme Makaporuesa FO.H. - Tanununa JILA. - B.: 2012, 71 c.

» MakapsrueB FO. H. AnrebOpa. 7 knace: yue0. Ay yqamuxcst o01eoopas3onar.
yupexaenunii [ FO. H. Makapsiues, H. r. Muniok, k. 1. Hemkos, U. E.
DeoKTUCTOB. -8-¢ u3M., cTep. - M. : Muemo3una, 2008. 335 c. : ui.

» deoktucros U. E. Anredpa. 7 knace. JunakTuaeckue MmaTepuaibl.
Metoauueckue pekomenaanuu / Y. E. ®eoktuctoB. — M. Muaemoszuna, 2009.
— 166 c. : un.

» MaxkaperueB 0. H. Anrebpa. 8 kiacc : yue0. 115 yyamuxcs o01ieodpas3onar.
yupexaennii / FO. H. Makapserues, H. I'. Munniok, K. 1. Hemkos, 1. E.
®deoktuctoB. — 10-e uz ., ucnp. — M. : Maemo3una, 2010. — 384 c. : u.

» MakapsrueB 0. H. AnreOpa. [Ilunaktruueckue MaTepuanbl. 8 Kiacc: mocodue
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JUIS K. ¢ yrayOn. uydenuem marematuku / FO. H. Makaperues, H. T'.
Munntok. — 5-e u3a. — M. : IIpocsenienue, 2010. 157 c. : um.

Cnpagounvie nocoousn
29. Anexcanopos I1. C. DHIMKIONIEAUS dJIeMeHTapHOM MaremMaTuku. B 5 kH. KH.
4. Teometpus / I1. C. Anekcanapos, A. . Mapkymesuu, A. 5. XunuuH. — M.:
duzmarrus, 1963.
30. Anexcanopos 17. C. DQHIMKIONEANS dNIeMEeHTapHOM MaTtemMaTtuku. B 5 ku. Kh.
5. 'eometpus / I1. C. Anekcanmpos, A. Y. MapkymeBuy, A. S1. Xunuua. — M.:
Hayxa, 1966.
Anexmponnvie npunoxicenus (CD)

Aneebpa. 7 xnacc. DNEKTpOHHOE mpwioxkeHue K ydeonuky FO. H.
MakapserueBa, H. I'. Munaiok, K. Y. Hemkosa u ap.

Aneebpa. 8 knacc. DNEKTpOHHOE TmpuioxkeHue kK yueOnuky HO. H.
MakapserueBa, H. I'. Munatok, K. Y. HemkoBa u 1p.

Aneebpa. 9 knacc. DIEKTPOHHOE TMPUIOKEHHUE K JUAAKTUYECKUM
marepuanam FO. H. MakapsiueBa, H. I'. Muntok

2.J1eyaTHble IOCOOUS
1.TaGauie! o anredpe 11 7-9 kinaccos
2. IlopTpeThl BBIIAIOIIMXCS ACSATENIC MATEMATHUKHU.
3.AHpopMannoHHbIE CPEICTBA
1. MynbTUMUANITHBIE 00YYaIOLIME TPOrPAMMBI U AJEKTPOHHBIE YUEOHUKHU.
2.OneKkTpoHHas 0a3a JaHHBIX MNAHHBIX JUISl CO3/IaHUS TEMAaTUYECKUX UM MUTOTOBBIX
Pa3HOYpPOBHEBBIX TPEHUPOBOYHBIX U MPOBEPOYHBIX MATEPUATIOB JIJISl OpTraHU3ALMNH
(pOHTaNBHON M MHIUBUAYATbHOU paOOTHI.
3.http://school-collection.edu.ru/-emunast komnekius UGPOBLIX 00pa30BATEIBHBIX
pecypcoB.
4. http://ilib. mirrorl. mccme.ru/
5. http://window.edu.ru/ window/library
6. http://www.problems.ru/
7.http://www.etudes.ru/
8.http://kvant. mirrorl. mccme.ru/
9. http://mathworld . wolframl. com/
10. http://forumgeom . fau. edu/
4. JKpaHHO- 3BYKOBbIE MOCOOUS
4.1BuzneoryibMbl IO UCTOPUM PA3BUTUS MAaTEMAaTUKH, MaTEMaTHUYECKUX HAEH U
METOJOB.

5.Texun4yeckue cpeacrsa 00yueHust
1. MynbTUMe TMIHBIA KOMITBIOTED.
2. MynbTrMeana NpoeKTop.
3. DkpaH.
4. lnTepakTUBHAs JOCKA.

6.Y4eOHO-TpakTHYECKOE U YUeOHO-1200paTOPHOE 000pPYAOBaHHE.
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http://ilib/
http://window.edu.ru/

1 .MarautHas 10cKa

2. KoMIIJIeKT 4epTEXHBIX HHCTPYMEHTOB(KJIACCHBIX W pa3daTOYHBIX: JIMHEHKa
TPAHCIIOPTHUP, YTOIbHUK, IUPKYJIb.

3.KOMIIEKT MIaHUMETPUYECKUX U CTEPEOMETPUUECKUX TEI.

4. Kommuiekt mis MojenupoBaHus (IIBeTHas Oymara, KapTOH, KajibKa, KJIEH,
HO>KHUIIbI, TUTACTHIIMH).

INJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA
AJITEBPBI B 7-9 KITACCAX

PAIIMOHAJIBHBIE UYUCJIA

BrITyCKHHUK HAydUTCS:

1) mOHUMATh OCOOCHHOCTH JIECATUIHON CUCTEMBI CUNCIICHHUS,

2) BIaIeTh MOHATHSIMH, CBSI3aHHBIMH C JICTUMOCTBIO HATYPAJIbHBIX YHCEIT;

3) BBIpakaTh 4YHCIIa B JKBUBAJICHTHBIX (opmax, BbIOMpas HaubOoJjee
MOIXO/ISIIIYIO B 3aBUCUMOCTH OT KOHKPETHOU CUTYaIlUH;

4) cpaBHMBATh U YIOPSAAOYMBATH PAIMOHATBHBIC YKCIIA;

5) BBINIOJTHSITH BBIUMCIICHUS C pallMOHAILHBIMU YHUCIIAMHU, COYETast YCTHBIC
MMCbMEHHBIE TTPUEMbI BHIYUCIICHUN, TPUMEHEHUE KabKYJISATOPA;

6) MCIOJIK30BATh MOHATHS ¥ YMEHUS, CBA3aHHBIC C MPOMOPIIHOHATIBHOCTHIO
BEJIMYMH, TMPOICHTAMH B XOJE PCIICHHS MaTeMaTHYeCKHX 3aJad W 3amad u3
CMEXHBIX TIPEIMETOB, BHITIOJHATH HECIIOKHBIC TTPAKTUICCKUAE PACUETHI.

Buinyckruk nonyyum 603M04CHOCHb!

7) nosHaKoMumscsi ¢ NOUYUOHHBIMU CUCEMAMU CYUCAEHUSI C OCHOBAHUSMU,
omauuHvimu om 10;

8)yenybums u paszeume npedcmasnenus 0 HAMYPATbHLIX YUCIAX U CEOUCMBAX
oenumocmu;

Quayuumovcs  ucnonvzosamv  npuémvl, PAYUOHATUSUPYIOWUE — BbIYUCTEHUS,
npUOOpecmu NPUBLIYKY KOHMPOIUPOBAMb GbIYUCTEHUS, 8blOUPAs NOOX00AWUL
0J151 CUmyayuu cnocoo.

JTEMCTBUTEJBHBIE YACJIA
BbIIyCKHUK Hay4duTCS:

1) ucnop30BaTh HavadbHBIC MPEJACTABICHHS O MHOXECTBE JCHCTBUTEIbHBIX
YHCEIT;

2) BI1aJIeTh TIOHATHEM KBAJIPATHOI'O KOPHS, IPUMEHSTh €r0 B BHIUHUCICHHSIX.

BolnyckHuk noiyuum 603mM0MCHOCMb !

3)pazeums npedcmasienue 0 Hucie U YUCI08bIX CUCMEMAX OM HAMYPATbHBIX 00
0eliCmBUmMenbHbIX YUcesl, 0 POJIU BbIYUCTIEHUL 8 Yel08e4eCKOU NPAKmuKe,

A)pazeume u yenyoums 3HAHUSL O OCCAMUYHOU 3ANUCU OCUCMEUMETbHbIX YUCE
(nepuoouuecxue u Henepuoouueckue opoou).

MN3MEPEHUS, TIPUBJINKEHUWS, OHEHKHU
BbIIyCKHUK Hay4duTCS:

1) ucrionp30BaTh B XOJI€  PEIICHWS  3a7ad  dJJCMCHTApHBIC  IPEACTaB

JICHUS, CBS3aHHBIC C TPUOIMIKEHHBIMHU 3HAYCHUSMU BEJTMYUH.

BblnyCKHMK noay4unit 603MONCHOCHIb.
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2) noHamb,  UMO  YUCAOBble  OAHHblEe,  KOMOpble  UCHOAb3YIOMC — OJis
Xapaxkmepucmuku 00beKmos OKpYIHCaAOUieco mupa, ABNAIOMCSL
NPeuUMyWecmeeHHO NPUOUNCEHHbIMU, YMO N0  3ANUCU  NPUOTUINCEHHBIX
3HAYEHUT, CO0EPHCAUUXCS 8 UHPOPMAYUOHHBIX UCOYHUKAX, MOICHO CYOUMb O
NOCPEUHOCTNU NPUOTUNCEHUSL,

3) nonsimb, umMoO nNoOSPEUHOCMb  Pe3YIbMAMa  SbIYUCTICHU  OO0JNCHA — Oblmb
CoOUMepUMAa ¢ NO2PEUHOCMbIO UCXOOHBIX OAHHBIX.

AJITEBPANYECKUE BBIPAYKEHUS
BBITTyCKHUK HAYYUTCS:

1) BmageTh TOHATHSAMH «TOXKISCTBO», «TOXKICCTBEHHOE IpPeoOpa3oBaHHUC,
peliaTth 3a7a4u, coaepkaiire OykBeHHbIE JaHHbBIE; padoTaTh ¢ GopMyIaMu;

2) BBITIOJIHATH MPEOOPa30BaHMs BBIPAKCHUM, COJCPIKAIIMX CTCIICHH C IIEIBIMU
TOKa3aTeIISIMHU B KBAJPATHBIC KOPHH;

3) BBIMIOJIHATh TOXICCTBEHHBIC MPEOOpPA30BaHUs PAIMOHAIBHBIX BBIPAKCHUN Ha
OCHOBE IMPaBUJI ACUCTBUIN HAJ MHOTOUJICHAMU U alre0pandyecKuMu Apoosimu;

4) BBITIOJIHATH Pa3I0KEHUE MHOTOWICHOB HAa MHOXKHTEIIH.

Buinycxnux nonyuum 603moaHcHocms.

5) Hayuumbcsi  8bINOIHAMb  MHO20UWA208bIE  NPeoOPA308aAHUS.  PAYUOHATILHBIX
BLIPAdCEHUU, NPUMEHSISL WUPOKULL HAOOP CNOCO008 U NPUEMOB,

6) npumensmo moosicoecmeennvle npeobpazosanus OIS PeueHuss 3a0a4y U3

PA3UYHBIX pazoenos Kypca (Hanpumep, ons HAX0HCOEHUS.
HauboNbUe20/HaUMEHbULE20 3HAYEHUS] BIPANCEHUSL).
YPABHEHUA

BBITyCKHHUK HAYIHTCS:

1) pemiaTh OCHOBHBIC BHIIbI PAIlMOHAIBHBIX YPAaBHEHHU C OJHOW TMEPEMECHHOM,
CHCTEMBI IBYX YPaBHEHHI C ABYMS MTEPEMEHHBIMU;

2) IOHUMAaTh ypaBHEHUEC KaK BaKHEHINYID MaTEMaTHUECKYI0 MOJECIb JUIs
OIKCaHUs U U3yYEHUs! Pa3HOOOPA3HBIX PeaNIbHBIX CUTYallU, pelaTh TEKCTOBbIE
3aJ]auM aare0panyeckKuM METOJIOM;

3) npuMeHATh Tpaduyeckue TPENCTABICHUS S HCCICAOBAHHS YpPaBHEHUIA,
UCCJIEIOBaHMSI U PEILICHUSI CUCTEM YPaBHEHUN C IBYMsI IEPEMEHHBIMHU.

Buinycknux nonyuum 603mosrcHocms.

4) 01ademv CheyuarbHbIMU NPUEMAMU PEUEHUs. YPAGHEHULL U CUCIEM VPAGHEHUT,
VBEPEeHHO NPUMEHAMb annapam YpasHeHull 0Jis peuleHuss pasHooOpasHulx 3a0ay
U3 MamemMamuKu, CMeN’CHbIX NPeOMemos, NPAKMUKU,

5)npumensime  epapuueckue npedcmaenenuss 0N UCCACO08AHUSL  YPABHEHUL,
cucmem ypasHeHull, cooepicaujux OyKeennvie K03 huyuennol.

HEPABEHCTBA
BBITyCKHHUK HAYIHUTCS:

1) noHUMaTh W TPUMCHATH TEPMHHOJIOTHEO ¥ CHMBOJIUKY, CBSI3aHHBIC C
OTHOIIIEHUEM HEpaBEHCTBA, CBOMCTBA YMCIOBBIX HEPABEHCTB;

2) peniath JIMHEHHBIE HEPABEHCTBA C OJHOW MEPEeMEHHOW W MX CHUCTEMBI;, peliaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOi Ha rpaduyueckre NpeCTaBICHUS;

3) IPUMEHSTH anmapar HepaBEHCTB JIISl PEIICHUS 3a/1a4 U3 Pa3InYHbIX Pa3/IelioB

Kypca.
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Buinycknux nonyuum 603mMoicHOCMb HAYUUMBCAL:

4)paznoobpasnvim  npuémam  0OKA3AMenbCmea HEPAGeHCms,  YEePEeHHO
NPUMEHAMb  annapam  HepageHcms Ol peuleHusi  PAa3HO0OPA3HbIX
MAMemMamuyeckux 3a0ay U 3a0a4 U3 CMeNCHbIX NPEOMemos, NPaAKMuKU,

5)npumensmo epapuueckue npedcmasienuss 0ns UCCIeO08AHUSL HePABECHCMNS,
cucmem HepaseHcms, cooepicauux byKkeenHvle Kodpouyuenmeol.

OCHOBHBIE IIOHATHA. YACIIOBBIE ®YHKIIUN

BBITTyCKHUK HAYyYUTCS:

1) HOHMMATh W UCTOJIB30BaTh (PYHKIIMOHAIBHBIC TIOHATHS U SA3BIK (TCPMHHBI,
CUMBOJINYECKUE 0003HAUCHU);

2)cTpouTh TpadUKU dJIEMEHTAapHBIX (YHKIHH; WMCCIENIOBaTh CBOWCTBA
YUCJIOBBIX (PYHKITMN HA OCHOBE M3y4YEHUS MTOBEJCHUS UX TpadrKOB;

3)moHMMaTh (YHKIHIO KaK BaKHEHIIYI0O MaTEMaTHUCCKYIO MOJEIb JUIs
OMMCAHMS  TPOLIECCOB M  SIBIICHUW  OKPYXKAIOIIETO0  MHpa, IPUMEHSTH
(GYHKIMOHATBHBIA S3BIK JIJISI ONMHMCAHMS U UCCIEAOBAHUS 3aBHUCHUMOCTEH MEXIY
bu3MYeCKUMU BeTUYMHAMMU.

Buinycxuux nonyuum 603mMoiCHOCMb HAYYUMBCAL:

4) nposooums UCCIe008aHUsl, CEA3AHHbIE C U3VHEHUEeM C8OUCME (DYHKYuUL, 8
MOM HUCie C UCNOIb308AHUEM KOMNbIOMEPA, HA OCHO8E 2PAPUKO8 U3VUEHHBIX
dyukyui  cmpoums  Oonee  clodCHble  epaguru  (KYCOYHO-3A0aHHble,  C
«BLIKOJIOMBIMUY MOUKAMU U M. N.);

5)ucnonvzoeame pynukyuonanvuble npeocmasienus u Ceoucmsda QYHKYull
0J15 peulenuss MamemMamu4eckux 3a0ay u3 pasiuiHuix pazoenos Kypcd.

YUCJIOBBIE ITOCIEAOBATEJBHOCTH

BBITTyCKHUK HAYyYUTCS:

1) HOHMMAaTh W HCIOJIb30BAaTh S3BIK IOCJCIOBATEIBHOCTEH (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS);

2) IpUMEHSATh (OPMYJIbI, CBSI3aHHBIC C apU(METHUCCKON M TeOMETPHUYCCKON
mporpeccuii, u ammapaTr, cHOPMHUPOBAHHBIN MpPU HU3YyYEHUU APYTHX pa3eioB
Kypca, K peIIeHHUIO 3a1a4, B TOM YHCJI€ C KOHTEKCTOM U3 PEaTbHOU KU3HH.

Buinycknuk nonyuum 603mMo#CHOCHb HAYYUMbCAL:

3) peuams  KOMOUHUPOBAHHbIE 3A0ayU C NpUMeHeHuem Gopmyn
n-20  ujleHa U CYMMbl  NEpebiX N YIeHO8  apuhmemuueckou  u
2eoMempu1ecKoll npoezpeccuil, NPUMEHSISL npu SMOM annapam

VPABHEeHUU U HepAGeHCNE,

4) noHumamv apupmemuyecKylo U 2eoMempudecKyr) Nnpocpeccuu Kak
@YHKYUYU HAMYPAIbHO20 ApP2YMEHma, C6A3bl8aAMmsb apUupMemuyeckyo npozpeccuio
C TUHEUHBIM POCMOM, 2e0MEeMPULECKYI0 — C IKCHOHEHYUAIbHLIM POCTOM.

OIINCATEJIBHAS CTATUCTHUKA

BBITTyCKHUK Hay4HTCsl MCIIOJIH30BATh MPOCTEHIHME CIOCOOBI TIPEICTaBICHUS
Y aHAJIN3a CTATUCTUYECKUX JAHHBIX.

Buinycknux nomyyum 603modichocms npuoopecmu nepeoHAUAIbHbII ONbIM
opeaHuzayuu coopa OAHHBLIX NPU NPOBEOeHUU ONPOCa O0OWECMBEEHHO20 MHEHUS,
0CYWecmsenams ux auaius, npeoCcmaesisims pe3yabmamovl ONpoca 6 suoe maobauybl,

ouazpammeol.
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CJIYUAUHBIE COBBITHUS U BEPOSITHOCTbD

BBINYCKHUK HAy4YUTCS HAXOIUTh OTHOCHUTEIBHYIO YacTOTy U BEPOSTHOCTh
CIIy4aiiHOTO COOBITHSI.

Boinycknux — noayuum — 803MOJNCHOCHMb  NPUOOpecmu  Onblm  NPOBeOeHUs.
CYYAUHBIX  OKCNEPUMEHMO8, 6 MOM YuUcle, C HOMOWDbIO KOMINbIOMEPHO2O
MOOENUPOBAHUS, UHMEPNPEMAYUL UX Pe3VIbMAaAmos.

KOMBHUHATOPUKA

BBINYCKHUK HAyduTCs pemaTh KOMOMHATOPHBIC 3a7adud Ha HAXOXKICHHE
yrciia O0ObEKTOB WJIM KOMOMHAIIUH.

Buinycknux noayuum 603MONCHOCHb HAYYUMBCS HEKOMOPBIM CReYUaIbHbIM
npuémam pewenus KOMOUHAMOPHBIX 3A0au.
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