Ipunoowcenue k 0b6pazosamenvHol NPocpamMme 0CHOBHO20 06uie20 0Opa308anLs.

MyHuunajgbHoOe Ka3eHHOe 0011e00pa3oBaTe/ibHOE YUpeKIeHne

«AHAPUAHOBCKAS OCHOBHAS OBIIEOBPA30BATEJIBHAS IIKOJIA»

PaGouas mporpaMmma yueGHOTO Kypca MaTeMaTHKH it 5-9 KiiaccoB
K YMK:
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JlanHas pabovas mporpamMMa 1o MaTeMaTHKe pa3paboTaHa Ha OCHOBE:

1. ABTOpCKOI mMporpaMMBbI 10 MaTeMaTuke Jyuis 5-6 kinacca mo yueOnuky H.S. Bunenkuna ,
B.MN.2KoxoBa u nap. / cocraButens T. A. Bypmuctposa , M .:Ilpocsemenue, 2014

2. ABTOpCKOi mporpamMmsl 1o anredpe mist 7-9 knaccos mo yuedbnuky FO.H. Makaperuesa,
H.I". Munaioka u ap./ cocraButens T.A. bypmucrposa, M.:IIpocsemenue ,2014

3. ABTOpPCKO# mporpaMmsl 1o reoMeTpuu ajs 7-9 kimaccoB no yueobnuky JI.C. AranacsHa/
cocraButenb T.A. bBypmucrposa, M.:IIpocsemenne ,2014

Kypc marematuku 5-9 knacc usywyaercs MOJYJIBHO : MOIYJb «MaTeMaThka» B 5-6 Kiaccax,
MOJIYJIb «anredpa» B 7-9 kimaccax, MOIyNb «TeoMeTpusi» B 7-9 kimaccax. @opmbl opraHu3aliu
y‘Ie6HOfI ACATCIIBHOCTU yHalllUXCs HOCAT I/IHI[I/IBI/II[yaJ'II)HI)II‘/'I XapakTep, NpeaAyCcCMoTpeHa pa60Ta B 1apax,
pabora B MalbIX Tpymmax. BpeMeHHBIE paMKH pelIeHHS MHOTHX 33Jad HE OTPaHWYHBAIOTCS OJHUM
YPOKOM U JIOIMYCKAIOT pa3Hble YPOBHU MocTwxkeHus. s muddepeHnnpoBaHHOTO MOIX0a K yUalIuMCs
UCIOJB3YIOTCS  Pa3HOYPOBHEBBIC KOHTPOJIbHBIE pPabOThI, JOMAIIHHE, IPOBEPOYHBIC pPAOOTHI MJIs
yaammuxcsa. Jns oTpaboOTKM W TPOBEPKHM 3HAHWHM 3alUTAaHUPOBaHBI ypoku ¢ mnpumenennem WKT
(MaTeMaTH4ecKue JUKTAHTHI, TECTOBBII KOHTPOJIb, YCTHBINA CYET, OOBSICHEHHE HOBOTO MaTepHara).

Jannas mporpamma siBisietcsi padoderd mporpammoii B MKOY «Anapuanosckass OOL» 1o
npeaMery  «MaTematuka» B 5-9  kiaccax. OOmee koauuecTBO 4YacoB roa-850.
Ha n3yyenne marematuku B 5 M 6 Kiacce OTBOIUTCS IO 5 4 B Hezento, 1o 170 yacos B rof.
YpoBeHb 00yueHus: — 0a30BBIiA.

Ha wuzyuenue marematukm B 7, 8, 9 kiacce orBogutTcs 1mo 5 4vacoB B Heaemo. Kypce
MaTEeMaTHKH JICIUTCS Ha 2 MOJYJIsl: MOJYJIb «anredpa» U MOJyJb «I€OMETPUI

Mopyns aaredpa-3 yaca B Hepenmo, 102 gaca B o, MOIyJib FeOMeTPHUsi-2 yaca B Hezlelno, 68
4acoB B roJi, YpoBeHb 00yueHUs! — 0a30BbIH.

1. Ilnanupyemble pe3yJbTAThl H3y4YeHHUsI YUeOHOT0 MpeaMeTa
Mopayabs MaTemaTHKa 5-6 kiace

Juunocmmuuie:

1) OTBETCTBEHHOTO0 OTHOUICHHS K YYEHHUIO, TOTOBHOCTHM M CIIOCOOHOCTH OOy4aromMxcs K
CaMOpa3BUTHIO U CaMOOOPA30BaHNIO Ha OCHOBE MOTHBAILIUU K OOYYEHHUIO U NTO3HAHUIO;

2) (gopMHpOBaHUS KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOILNEHUH U COTPYAHHUYECTBE CO
CBEpPCTHHKAMHM, CTapIIMMHU M MIAJIIMMHA B 0Opa30BaTeIbHOM, y4eOHO-HMCCIIEI0BATENbCKOM,
TBOPYECKOH U JPYTruX BUAAX JEATEIBHOCTH;

3) yMeHus SICHO, TOYHO, TPaMOTHO H3JlaraTh CBOM MBICIM B YCTHON M NHCbMEHHOM peuw,
MOHMMATh CMBICT TMOCTaBJICHHOHN 3a7auu, BBICTPAUBATh apTyMEHTAIIMIO, IPUBOIUTE PUMEPHI U
KOHTPIIPUMEDHI;

4) mepBOHAYAIBHOTO MPEJACTABIECHUS O MaTeMaTHYeCKOHl Hayke Kak cgepe dYenoBedecKon
JEeSITeNIbHOCTH, 00 ATamnax e€ pa3BUTHSL, O €€ 3HAYMMOCTH I Pa3BUTHUS IUBUIIM3AINH;

5) KpUTUYHOCTH MBIIUICHUS, YMEHUS PAaClO3HABaTh JIOTHUECKH HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTJINYATh TUMOTE3Y OT (aKTa,

6) KpeaTMBHOCTH MBIIUICHUS, WHHUIMATUBBI, HAXOMAYMBOCTH, AKTHUBHOCTH TMPH PpPEUICHUH
apudMeTUIECKHX 3a/1a4;

7) yMeHHs KOHTPOJIUPOBATh MPOLECC U pe3yabTaT yueOHOM MaTeMaTHUeCKOM e TeTbHOCTH;

8) bopmupoBaHuUs CIIOCOOHOCTH K AMOITMOHAIIBHOMY BOCIPHUSTHIO MAaTEMAaTHYECKUX OOBEKTOB,
3a/1a4, PELICHUM, PacCyKICHUH;



Memanpeomemnmnuie :

1) crnocoOHOCTH CaMOCTOSITENIBHO IUIAHWPOBATh AJIbTEPHATUBHBIE IYTH JOCTUKEHHS LENEH,
OCO3HAHHO BBIOMpaTh Hanbosee dPPEeKTUBHBIC CITOCOOBI pEIICHUsT YUeOHBIX U MMO3HABATEIBHBIX
3aj1a4;

2) yMeHHMsl OCYIIECTBIISITh KOHTPOJIb 110 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTHUBBI;

3) cnocoOHOCTH a/IeKBATHO OLIEHUBATDH MPABHJILHOCTh WM OIIMOOYHOCTD BBIIOJTHEHUS y4eOHOU
3a71auy, €€ 0ObEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOKHOCTH €€ pelleHMs;

4) yMeHHS YCTaHABIMBATh MPUYNHHO-CIIEICTBEHHBIC CBSA3H; CTPOUTH JOTMYECKHE PACCYKICHHUS,
YMO3aKJIH04YeHUs (MHIYKTUBHBIE, IeAYKTUBHBIE U [10 AHAJIOTUH) U BBIBOJIBI,

5) yMmMeHus co3laBaTh, NPUMEHSATh U NPEOOPa30OBBIBATH 3HAKOBO-CHMBOJIMYECKHE CpEICTBA,
MOJIEJI M CXEMBI JUIsl pellieHHs y4eOHBIX U IT03HABaTENbHbIX 3a/ay;

6) pa3BUTUS CIIOCOOHOCTH OpPTraHMU30BBIBATH y4eOHOE COTPYAHMYECTBO M COBMECTHYIO
NeSITEIbHOCTb C YUYUTEIEM U CBEPCTHUKAMU: ONPEAEIATh LIeH, paclpeaesaTh QyHKIUN U POIH
YYaCTHHUKOB, B3aMMOJICHCTBOBATh M HAXOIUTHh OOIIME CHOCOOBI paboTHI; yMEHUs pabdoTaTh B
rpymnIe: HaXoAuTh 00Ilee pelIeHue U pa3peraTb KOHQIMKTBI HA OCHOBE COTIaCOBaHMS MO3ULMN
U yuéTa MHTEPECOB; CIyIIaTh NapTHEpPa; GopMynnupoBaTh, apryMEeHTUPOBATh U OTCTauBaTh CBOE
MHEHHUE;

7) dopmupoBaHus y4eOHON ©  OOIIEMONB30BATEIBCKONH KOMIIETEHTHOCTH B  OOJACTH
UCIIOJIb30BaHUS MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHoJorui (MKT-komnereHTHOCTH);

8) TmepBOHAYAILHOTO TIPEJACTaBICHUSI 00 HIeIX M O METoAaX MarTeMaTHKH Kak 00
YHHUBEPCAJIBHOM SI3bIKE HAYKU U TEXHUKH;

9) pa3BuUTHS CIOCOOHOCTH BHIETh MATEMaTHYECKYIO 3aJady B JAPYrUX AWCHUIUIMHAX, B
OKpY’KaroIlen KU3HHU;

10) ymeHHsI HaxOIuTh B Pa3jIMYHbIX UCTOYHHKAX MH(OPMalMI0, HEOOXOAUMYIO JJIs PELICHUS
MaTeMaTHYeCKuX MNpoOieM, U TMpeJCTaBlATh €€ B MOHATHOM (opMme; MPUHUMATh pEIICHUE B
YCIIOBUSIX HEMOJIHON U N30bITOYHON, TOYHON U BEPOSITHOCTHOM MH(OpMAaLINK;

11) ymMeHus HoHUMaTh W MCIOJIB30BaTh MaTE€MaTHYECKHE CPEJCTBA HAIJSAHOCTU (PUCYHKH,
YEepTEKH, CXEMBI | JIp.) VI WITIOCTPAIMH, HHTEPIIPETAIINH, apTyMEHTAIINH;

12) yMeHUs BBIIBUTATh TUIOTE3bI MIPU PELICHUH YUYE€OHBIX 337a4 U MOHUMAHUS HEOOXO0AUMOCTH
WX TIPOBEPKH;

13) mOHMMaHUS CYIIHOCTH QJITOPUTMUYECKUX TMPEANUCAaHMA W yMEHHUs JeHCTBOBaTh B
COOTBETCTBUH C TIPEIOKEHHBIM aJITOPUTMOM;

14) ymeHHsI caMOCTOSITENIbHO CTAaBUTH II€NM, BBIOMPATh M CO3/1aBaTh AJITOPUTMBI ISl PELICHUs
y4eOHBIX MaTeMaTHUECKUX MPOOIIEM;

15) crocobHOCTH MIAaHMPOBAaTh U OCYIIECTBISATH AEATEIbHOCTb, HANPABICHHYIO Ha peIIeHue
3aj1a4 MCCIIEeI0BATEIBCKOTO XapaKTepa,

Ilpeomemmnowie:

l)ymenus pabotarb ¢ MaTEeMaTHYECKUM TEKCTOM (CTPYKTYpUpOBAHHUE, U3BJICUCHUE
HEeoOXoauMoOM HMH(pOpPMAIMKM), TOYHO U TPAMOTHO BBHIpaXaTh CBOM MBICIH B YCTHOW U
MACbMEHHOW PEeYH, MPUMEHSSI MAaTeMaTHYECKYI0 TEPMHUHOJIOTHIO W CHMBOJIHUKY, HCIOJIb30BaTh
pa3iuyHble S3BIKM MaTeMaTUKH (CIIOBECHBIH, CHUMBOJMYECKUN, Trpaduueckuii), pa3BUTHUS
CIOCOOHOCTH 00OCHOBBIBATH CYXKICHUS, TPOBOUTH KIaCCH(UKAIIHIO;

2) BrnageHusi 0a30BBIM TMOHATHIHBIM amNlapaToM: HMETh NPEICTaBICHHWE O YHCIe, JIpooH,
MPOIIEHTaX, 00 OCHOBHBIX T'E€OMETPUUECKHX OOBEKTax (TOYKa, mpsMas, JIOMaHas, Yrod,
MHOTOYTOJTbHUK, MHOTOTPAaHHUK, KPYT, OKPY)XHOCTh, mmap, cdepa u 1mp.), GopMUpOBaHUS
MPEJICTABICHUIA O CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MUPE U Pa3IMYHbIX Coco0ax
WX U3YYCHHUS;



3) yMeHHs BBINONHATH apudMeTHUYecKre MpeoOpa3oBaHUsl pPALUOHAIBHBIX BBIPAKEHUH,
OPUMEHSTh UX IS PEUIeHUS YYeOHBIX MaTeMaTWYeCKUX 3aqad U 3a/1ay, BO3HUKAIOIIUX B
CMEXHBIX YU€OHBIX IIPEeIMETaX;

4) yMeHus MOJIb30BATHCS U3YYEHHBIMU MaTeMaTHYECKUMH (HOpMyIamMH;

5) 3HaHUS OCHOBHBIX CHOCOOOB NPEICTABJICHUSA W aHAINW3a CTATUCTHUYECKUX JAHHBIX; YMEHHUS
pelaTh 3aa4uy ¢ IOMOIIIbIO Iepedopa BCEX BO3MOKHBIX BAPUAHTOB;

6) yMeHHsS TPUMEHSTb M3y4CHHbIC MOHSATHS, PE3ylbTaTbl U METOJbl MPU PEHICHUU 3334 U3
pa3jMuYHBIX pa3/elIoB Kypca, B TOM 4MCIE 3a7ad, HE CBOSILMXCS K HENOCPEICTBEHHOMY
MPUMEHEHUIO

M3BECTHBIX aJITOPUTMOB.

Moayab «Aaredopa» 7-9 kiaaccol
Juunocmmuuie :

1) copMHUpPOBaHHOCTH OTBETCTBEHHOT'O OTHOWICHHS K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH
00y4aroIuXCcsl K CAMOPa3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTUBAIIMU K O0YUEHUIO U TIO-
3HAHUIO, BBIOOpPY AanpHeWmero obpa3oBaHusi Ha 0a3e OPHEHTUPOBKM B MHUpE Npodeccuit u
npo(ecCHOHANBHBIX MPEANOYTEHUH, OCO3HAHHOMY IOCTPOCHHIO HWHAMBHIYalbHON 00pa3o-
BaTEIFHOU TPACKTOPHH C YIETOM YCTOMUMBBIX MO3HABATEIIHHBIX HHTEPECOB;

2) chopMHPOBAHHOCTH MEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHI HAYKH U OOIECTBEHHOM MPAKTUKH;

3) chopMHUPOBAaHHOCTP KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOILIEHUU U COTPYIHUYECTBE CO
CBEPCTHHKAMHM, CTAPIIMMHU ¥ MIIAAIIUMH, B 00pa30BaTEIbHOM, 0OIIECTBEHHO MOJIE3HOM, yueOHO-
UCCJIEIOBATENIbCKOM, TBOPUECKOHN U IPYTUX BUIAX JESITENbHOCTH;

4) yMmeHue SICHO, TOYHO, TPAaMOTHO HW3JlaraTh CBOM MBICIIM B YCTHOW W TIHCHMEHHOW pedH,
MOHUMATh CMBICIT TIOCTABJICHHOM 3a/]auy, BRICTPANBaTh apryMEHTAIINIO, TPUBOAUTH TPUMEPHI U
KOHTPIPUMEDHI,

5) npezacraBieHne O MaTEMAaTUYECKOM Hayke Kak cdepe 4el0BeYeCKOH AeATeIbHOCTH, 00 3Tanax
€€ pa3BuTHs, O €€ 3HAYNMOCTH JIJT1 Pa3BUTHS IMBUIIN3ALNN;

6) KPUTUYHOCTb MBIIIJICHHUS, YMEHUE PACHO3HABATH JIOTMUECKU HEKOPPEKTHbIE BBICKA3bIBAHMUS,
OTJINYATh TUNOTE3Y OT (aKTa,

7) KpeaTMBHOCTb MBIIUICHUS, WHUIMATHBA, HAaXOJYMBOCTb, AKTMBHOCTb NpPU pELICHUU
anreOpanvecKux 3ajady;

8) yMeHHe KOHTPOJIMPOBATh MPOLIECC U PE3YNIbTaT yueOHOI MaTeMaTUYeCKO! AeATeIbHOCTH;

9) cocoOHOCTh K IMOIMOHATEHOMY BOCIPHUATHIO MAaTEMAaTHYECKUX OOBEKTOB, 3a/1a4, PEIICHUNH,
pacCy X IeHUM

Memanpeomemnmnuie:

1) yMeHHEe CaMOCTOSATENbHO IUJIAHUPOBATh QIbTEPHATUBHBIE MYTU JOCTHXKEHHUS IIEJIEH,
OCO3HAHHO BBIOMpaTh Hambosee d(PPeKTUBHBIE CITOCOOBI peIeHUsT YUeOHBIX U MO3HABATEIHHBIX
3aja4;

2) yMEHHE OCYIIECTBJISITH KOHTPOJb IO PE3yJbTaTy W IO CHOCOOy JeHCTBHUS Ha YpPOBHE
MPOU3BOJIHLHOTO BHUMAHUS U BHOCUTh HEOOXOIMMbIE KOPPEKTHUBHI;

3) yMeHHWe aJaeKBaTHO OIIEHHWBATh MPABUIBLHOCTh WM OIIMOOYHOCTH BBIMOJHEHUS Y4eOHOM
3aa4n, €€ O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIIeHUS;

4) 0CO3HAaHHOE BIJIAJICHUE JIOTHYCCKUMH JEHCTBHSIMHU OIPEACIICHUs] TOHATUNA, O0000IIeHMs,
YCTaHOBJICHHSI aHAJIOTUH, KJIacCU(UKAIIMKA HA OCHOBE CAMOCTOSTEIILHOTO BRIOOpPA OCHOBAHHMIA

Y KpUTEPHUEB, YCTAHOBIICHUSI POIO-BHJIOBHIX CBS3CH;



5) yMeHue ycTaHaBJIMBaTh IPUYUHHO-CIICICTBEHHBIE CBSA3U; CTPOUTH JIOTMYECKOE PACCYKICHHUE,
YMO3aK/II04eHNE (MHAYKTUBHOE, NEAYKTUBHOE U 110 AHAJIOTUH) U BBIBOJIBI;

6) yMmMeHHe co3JaBaTh, IPHUMEHATh W INPEOOpPa3OBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA,
MOJIENI ¥ CXEMBbI JUIS PEelIeHUs yU4eOHBIX U MO3HABATEIbHbIX 33/ay;

7) yMeHue OpraHu30BBIBATH Y4E€OHOE COTPYAHMYECTBO M COBMECTHYIO JEATEIBHOCTh C
YUUTENEM U CBEPCTHUKAMM: ONPEACIATh LENH, pacrpenenenne GyHKIUH U poiell y4acTHUKOB,
B3aUMOJICCTBUE M 00IHMe CrocoObl pabOThI; yMeHHE paboTaTh B TPYIIE: HAXOAWTHh OOIIee
pelIeHre M paspemarh KOH(QIMKTBI HA OCHOBE COTVIACOBAHMSA TO3ULUN M yd€Ta HWHTEpPECOB;
CllylaTh NapTHEPA; (POpMYIMPOBATh, APIYMEHTUPOBATh U OTCTAUBAaTh CBOE MHEHHUE;

8) chopmupoBaHHOCT, y4eOHON © OOIIENONB30BATEIBCKOW KOMIIETCHTHOCTH B OOJACTH
UCIOJIb30BaHUS MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHoaorui ( MKT- komnerenTHoCTH);
9) mnepBoHayalbHBIE TMPEICTABICHUS 00 HIEAX M O METoJaXx MaTeMaTHKH Kak o0
YHHUBEPCAJIBHOM SI3bIKE HAYKHU U TEXHHUKH, O CPEJICTBE MOJIECIIMPOBAHUS SIBJICHUI U IIPOLIECCOB;
10) ymeHue BUAETHh MAaTEMaTHUYECKYIO 3a/ady B KOHTEKCTE MPOOJIEMHOM CHUTYyalll B JIPYTUX
JUCLUIUIMHAX, B OKpYXKaloIlel )KU3HHU;

11) ymeHue HaxoOuTh B pPa3iIMYHbIX UCTOYHHMKAX MH(POPMAIUIO, HEOOXOAUMYIO JJI PELICHUS
MaTeMaTHYeCKUX MPoOJIeM, U IPEACTaBIATh € B IOHATHOW (hopMe; IPUHUMATh pelleHHe

B YCJIOBUSIX HEMOJHON M N30BITOYHOM, TOUHOW M BEPOSATHOCTHON HH(OPMAIUH;

12) ymeHue NOHUMAaTh W HCIOJIB30BaTh MAaTeMaTUYECKHE CPEJACTBA HAIIAAHOCTH (PUCYHKH,
YEPTEXKH, CXEMBI U JIp.) Ul WUTIOCTPALIMH, HHTEPIIPETALIUU, apTyMEHTALUY;

13) ymeHue BbIABUraTh TUIOTE3bI IPU PELICHUN YUeOHBIX 3a/1a4 U IOHUMAaTh HE00X0AUMOCTh MX
IIPOBEPKU;

14) ymeHHMe NPUMEHATh WHAYKTHBHBIE M JEIyKTUBHBIE CIIOCOOBI pPAacCyKICHWUH, BUIETb
pa3IUYHbIE CTPATETUU PEUICHMS 3a/1a4;

15) noHMMaHuE CYIIHOCTHM QJrOPUTMUYECKHUX MPEANUCAHUH U yMEHue JeHCTBOBaTh B
COOTBETCTBUHU C MPEAJI0KEHHBIM aJITOPUTMOM;

16) ymeHHe caMOCTOSITEIbHO CTaBUTh LIE€TH, BBIOMpATh M CO3[aBaTh aJTOPUTMBI JUIsl PELICHUs
y4eOHBIX MaTeMaTUYECKUX MPoOiIeM;

17) yMeHue IJIaHUPOBaTh U OCYLIECTBIATH JESATEIbHOCTb, HANPABIECHHYIO Ha peLIeHHEe 3a7ay
HCCJIEIOBATENILCKOTO XapaKTepa.

Ilpeomemmnuie:

1) ymeHue paboraTh C MaTeMaTHUYECKUM TEKCTOM (CTpPYKTypUpOBaHHE, W3BJIEUEHUE
HeoOXxonuMol MH(pOpMalMK), TOYHO U TPaMOTHO BBIpaXKaTb CBOM MBICIM B YCTHOH U
NUCHbMEHHOW peuu, MPUMEHs MaTeMaTHUYeCKyl0 TEPMUHOJIOTUIO U CHMBOJIMKY, MCIIOJIb30BaTh
pa3InYHbIe S3bIKM MATEMAaTHKHU (CIIOBECHBIH, CHUMBOJIMYECKUH, rpaduueckuii), 000CHOBBIBATH
CYXKICHHUsI, TPOBOJUTH KiIacCU(UKAIIHIO, I0KAa3bIBaTh MATEMAaTUYECKUE YTBEPKICHUS;

2) BinageHue 0a30BBIM MOHATHUIHBIM ammapaToM: MMETh NPEACTaBIEHUE O YHUCIIe, BIIAJCHUE
CUMBOJIbHBIM SI3IKOM ajreopsl,

3HAHUE BIIEMEHTAPHBIX (PYHKIMOHAIBHBIX 3aBHCHMOCTEH, (HhOpMUpOBaHHE MPEACTaBICHUI O
CTaTHCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE U O Pa3IMUHBIX CIOCO0ax UX U3ydeHus, o0
0COOEHHOCTSIX BBIBOJIOB M MIPOTHO30B, HOCSIIIUX BEPOSTHOCTHBIN XapakTep;

3) yMeHue BBINOJHATH aireOpanyeckue MpeoOpa3oBaHUs palMOHAIbHBIX BBIPAKEHUH,
IOPUMEHATh MX JUIS PELIEHUS MaTeMaTHYeCKMX 3aJad W 3aJad, BO3HUKAIOIIHUX B CMEXKHBIX
yueOHBIX MpeIMeTax;

4) yMeHue TOJb30BATHCS MaTeMaTHUECKUMH (OpPMyJaMH M CaMOCTOSITEIBHO COCTaBIISATh
dbopMyIbl 3aBUCHUMOCTEN MEXAYy BEIMYMHAMH Ha OCHOBE OOOOIIEHHUS YacTHBIX CIy4yaeB U
IKCIEPUMEHTA;

5) ymeHue pemaTh JUHEHHbIE U KBaJpaTHbIC YPABHEHUS U HEPABEHCTBA, a TAKXKe MPUBOJUMBIE K
HUM YpaBHEHHs, HEPaBEHCTBA, CHCTEMbl; HPUMEHSTHh Trpaduveckue NpPEACTABICHUS IS
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pEUIEHUs] U WCCIICIOBAHUS YPABHEHUM, HEPABEHCTB, CUCTEM; MPUMEHSTh MOJIYyYECHHBIE YMEHHUS
AJId pCHICHUS 3a1a4 U3 MaTCMATUKH, CMCIKHBIX IPCAMCETOB, IPAKTHKHU,

6) OBJIaICHUE CUCTEMOM (PYHKITMOHAIBHBIX TOHATHH, PYHKITMOHAIBHBIM SI3bIKOM M CUMBOJIMKOM,
YMEHHUE CTPOUTH rpaduku (HYHKIMHA, OMUCHIBATh UX CBOMCTBA, MCIIOJIB30BaTh (DYHKIIMOHAIBHO-
rpaguyecKkue MpeCTaBICHUS Ui ONMHMCAHMS W aHalM3a MaTeMaTUYeCKHX 3a71ad W pealbHBIX
3aBHCHUMOCTECI;

7) oBiajeHHE OCHOBHBIMU CIIOCOOAMH TPEJICTABICHUS M aHAJIW3a CTATUCTUYECKUX ITaHHBIX;
YMCHUC pCUIATh 3aa4u Ha HAXOXKACHUC YaCTOThI U BEPOATHOCTU CquaﬁHbIX CO6BITI/II71;

8) ymMeHue MPUMEHSTh W3y4YEHHBIC TMOHSATHS, PE3yJIbTaThl U METOIbl MPH PEIICHUH 3aJad U3
Pa3JIMYHBIX Pa3/IENIOB Kypca, B TOM YHCIIE 3a]1a4, HE CBOJIAIIMXCS K HEMOCPEICTBEHHOMY ITpUMeE-
HEHUIO U3BECTHBIX AJITOPUTMOB.

Moayanb «I'eomerpus» 7-9 Kiaccebl
Juunocmmuuie:

1) ¢opmupoBaHuE OTBETCTBEHHOTO OTHOUICHHSI K YYEHHUIO, TOTOBHOCTH U CIOCOOHOCTH
00yyaroluxcs K CaMOpa3BUTHIO U CaMO0OpPa30BaHUIO HA OCHOBE MOTUBALlMU K OOYUEHUIO U I0-
3HaHUIO, BBIOOpPY JNanbHelmero oOpa3oBaHuss Ha 0a3e OPUEHTUPOBKH B MuUpe npodeccuil u
npoecCHOHATBHBIX ~ TMPEANOYTEHHH,  OCO3HAHHOMY  IOCTPOCHHUIO  WHIMBHIyaTbHOMN
00pa3oBaTeNnbHOI TPACKTOPUU C YUETOM YCTOMYUBBIX MO3HABATEIBHBIX HHTEPECOB;

2) ¢dbopMupoBaHHE LEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;

3) dbopmupoBaHHEe KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOILIEHWHM U COTPYIHUYECTBE CO
CBEpPCTHHUKAMH, CTapIIMMH U MJIAAIIMMU B 00pa30oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOU, yueOHO-
UCCIIEIOBATEIHCKOW, TBOPUECKON U IPYTUX BHUIIAX ACATEIBHOCTH;

4) yMeHue sICHO, TOYHO, I'pPaMOTHO H3JaraTh CBOM MBICIM B YCTHOW M NHCbMEHHOW peduH,
MOHUMATh CMBICH ITOCTABJICHHOM 3a/1a4H, BBICTPAUBATh apTryMEHTAINIO, IPUBOIUTH TIPUMEPHI U
KOHTPIPUMEDHI;

5) KPpUTHYHOCTH MBIIIICHHUS, YMEHUE PACIO3HABATH JIOTHUECKH HEKOPPEKTHBIC BBHICKA3BIBAHMUS,
OTJIMYaTh TUMOTE3Y OT (aKTa;

6) KpeaTHMBHOCTh MBIIUICHUS,, WHHUIIMATUBY, HAaXOJYWBOCTb, AaKTHBHOCTh TIPHU pEHICHUU
TreOMETPUUECKUX 3a]1ay;

7) yMeHHE KOHTPOJIUPOBATH MPOLIECC U PE3yNIbTaT yueOHONH MaTeEMaTUYECKOM 1€ TeNbHOCTH;

8) COCOOHOCTH K SMOLIMOHATIBHOMY BOCIPUSATHIO MAaTEMaTHUECKUX OOBEKTOB, 3a/1a4, pelIeHUil,
paccyXJIeHHUI;

Memanpeomemmnuwie:

1) yMmeHHEe CcaMOCTOATEIbHO IUIAHUPOBATh AJIBTCPHATHBHBIC WYTH JIOCTFDKCHUS IICJICH,
OCO3HAaHHO BBIOMpPATh Hanboee 3 HeKTUBHBIC CIIOCOOHI pelieHns YIeOHBIX U MO3HABATEIbHBIX
3a/1a4;

2) yMeHHE OCYIIECTBISATh KOHTPOIb MO PE3ylbTaTy U MO CIocoO0y ACHCTBHS HAa YpOBHE
MIPOU3BOJILHOTO BHUMAHHUS U BHOCHTH HEOOXOIUMBIC KOPPEKTHBEI,

3) yMmMeHHE aJIeKBaTHO OIICHHBATh MPABWIBHOCTh WJIM OIIMOOYHOCTH BBIMIOJIHEHUS Y4eOHOI
3a71aud, e€ 00BEKTUBHYIO TPYTHOCTh U COOCTBEHHBIC BOZMOKHOCTH €€ PEIICHUS;

4) OCO3HAaHHOE BIAJICHUE IIOTUYECKUMHU JIEHCTBUSMHU OMpPENEICHHUsS] TOHSTUN, OOOOIICHHUS,
YCTAHOBJICHHS aHAJIOTHH, KJTacCH()UKAIIMHA Ha OCHOBE CAMOCTOSITEIILHOTO BRIOOpA OCHOBAHUH

U KPUTEPHUEB, YCTAHOBIICHUS POJOBHUIOBBIX CBSI3CH;

5) yMeHUe yCTaHaBIMBATh MPUYUHHO-CIICICTBEHHBIC CBS3U, CTPOUTD JIOTHYECKOE PACCYKICHNUE,
YMO3aKTI04YeHNUEe (HHIYKTUBHOE, IEAYKTUBHOE U 110 AaHAJIOTUH ) W BBIBOJIBI;



6) yMeHue cO3/1aBaTh, MPHUMEHSTh W MPEoOpPa3OBHIBATh 3HAKOBO-CUMBOJHYECKHE CPENICTBA,
MOJIENI M CXEMBbI JUIS pelIeHUs YyU4eOHBIX U M03HABATEIbHbIX 33/ay;

7) yMeHUE OpraHU30BBIBATH YUeOHOE COTPYIHUYECTBO U COBMECTHYIO ACSITEILHOCTD C YUUTEIEM
U CBEPCTHUKAMH: ONPEACTATh LENH, paclpenesaTh (yHKIUH W POJM YJacTHUKOB, OOIIHe
paboThl; ymMeHue paboTaTh B IpyIIe: HaXOAUTh OO0Ilee pelleHne U pa3pelniatb KOHQJIUKTH Ha
OCHOBE COIJIACOBAHMS TO3MLMH M y4€éTa HMHTEPECOB; CIyIIaTh MapTHEPA; (HOPMYIHPOBATH,
apryMeHTHPOBATh U OTCTAauBaTh CBOE MHEHUE;

8) hopmupoBaHue U pa3BUTHE YUCOHOU M OOIIETOIB30BATEIILCKON KOMIETEHTHOCTH B OOJIACTH
HCIOJIb30BaHUsl HH(POPMAIIMOHHO-KOMMYHUKAaMOHHBIX TexHosorui (MKT-komnerenTHOCTH);

9) hbopmupoBaH¥e EpPBOHAYATBHBIX MTPEICTABICHUNA 00 MAESIX U O METOJIaX MAaTEeMAaTUKH KaK 00
YHHUBEPCATbHOM SI3bIKE€ HAYKU M TEXHUKHU, O CPEJICTBE MOJCIUPOBAHHS SIBJICHUN U MPOIIECCOB;
10) ymeHue BUAETh MAaTEMaTHUYECKYIO 3a/ady B KOHTEKCTE MPOOJIEMHOM CHUTYyallMd B JIPYTUX
JTUCIUILINHAX, B OKPYXKAIOIIECH KU3HU;

11) ymMeHue HaXoAWTh B PA3JIMYHBIX MCTOYHHKAX HH(DOPMAIUIO, HEOOXOAUMYIO JJISI pEIICHUS
MaTeMaTHUYECKUX MpOoOIeM, W MPEACTaBIATh €€ B MOHATHOM (opme; MPUHUMATH pPEUICHHE B
YCIIOBHSAX HETIOJHOW M M30BITOYHON, TOYHON U BEPOSITHOCTHOM MH(OpMAIIHH;

12) yMeHue MOHMMATh W HCIOIB30BaTh MAaTEMAaTHUECKHUE CPEJICTBA HATJISIIHOCTH (PUCYHKH,
YEPTEXKH, CXEMBI U JIp.) Ul WIUTIOCTPALIMH, UHTEPIIPETAllUH, apTyMEHTALIUN;

13) ymeHue BBIABUTATh TUIIOTE3BI IPU PEIICHUU Y4eOHBIX 3a/1a4 ¥ IOHUMATh HEOOXOIUMOCTh UX
IIPOBEPKU;

14) ymeHMe NpPUMEHATh HHIYKTHBHBIE U JEAYKTHBHBIE CIIOCOOBI pPacCyXIEeHUH, BHUIIETh
pa3IUYHbIE CTPATETUH PELICHMS 3a/1a4;

15) noHMMaHWEe CYIIHOCTH aNTOPUTMHUYECKUX MPENNUCaHUuil U yMEHHE [eHCTBOBATh B
COOTBETCTBUHU C MPEIJI0KEHHBIM aJITOPUTMOM;

16) ymMeHHne caMOCTOSTETbHO CTaBUTh IEJIM, BHIOMPATh U CO3/1aBaTh AJITOPUTMBI JUISL PELICHUS
y4eOHBIX MaTeMAaTUYECKUX MPOOIIEM;

17) yMeHue IIaHUPOBATh U OCYLIECTBIATH JESITEIbHOCTb, HANPABICHHYIO Ha pelleHHe 3ajay
HCCJIEIOBATEIBCKOTO XapaKTepa;

Ilpeomemmnuie:

1) oBmageHue 0a30BBIM TMOHATUMHBIM aIIapaToM IO OCHOBHBIM pa3feliaM COJEp KaHUs;
MpeJICTaBICHHEe 00 OCHOBHBIX M3y4aeMbIX MOHSATUAX (YMCIO, TeoMeTpudeckas (urypa, BEKToOp,
KOOPJMHATHI) KaK BAXKHEUIIINX MaTEeMAaTHUYECKUX MOJIETISX, TTO3BOJISIONIUX OMUCHIBATh U U3y4aTh
peanbHbIe MPOLECCH] U SABJICHHUS;

2) ymeHne paboTaTh C T€OMETPUUYECKHUM TEKCTOM (aHAJIW3UPOBATh, M3BJIEKATh HEOOXOIUMYIO
uH(pOpPMAIIMIO), TOYHO U TPaMOTHO BBIPaXKaTh CBOM MBICIH B YCTHOW M NMHCHMEHHON peuyd ¢
MPUMEHEHUEM MaTEeMaTUYECKON TEPMUHOJIOTHH U CUMBOJIMKH, UCTIOJIB30BATh PA3IMYHbBIC S3bIKU
MaTeMaTHKH, POBOJUTH KIaccu(UKAINK, JOTHIeCKHe 000CHOBAaHMUS, JOKa3aTeIbCTBA
MaTEeMaTUYECKUX YTBEPKICHHI;

3) oBnasieHNe HABbIKAMU YCTHBIX, TUCbMEHHBIX, UHCTPYMEHTAJIbHBIX BBIUUCICHUN;

4) oBJIaJICHHE TE€OMETPUYCCKUM SI3BIKOM, YMEHHE HMCIOJIB30BaTh €ro /I ONMUCAHMS MPEIMETOB
OKPYXKAIOIIeT0 MHpa, pPa3BUTHE TMPOCTPAHCTBEHHBIX TMPEACTABICHUN U HW300pa3HTEIbHBIX
YMEHUH, TPUOOpPETEHNE HABBIKOB TEOMETPUUIECKHUX TTOCTPOCHU;

5) ycBOeHHE CUCTEeMAaTHUYECKUX 3HAHUU O IIOCKMX (urypax m MX CBOHCTBaX, a Takke Ha
HarJSITHOM YPOBHE — O TMPOCTEHIIMX MPOCTPAHCTBEHHBIX TelaX, YMEHHE NPUMEHSTh
CHUCTEMAaTUYECKHUE 3HAHUS O HUX ISl PEIIEHUs TEOMETPUUYECKUX U MPAKTUYECKUX 3a]1aY;

6) yMEHHE W3MEpATh NJUHBI OTPE3KOB, BEIMYWHBI YIJIOB, HCIOJIB30BaTh (POPMYIBI IS
HAXO0XJICHUS IEPUMETPOB, TUIOIIaiel U 00BEMOB reOMETPHUECKUX PUTYD;



7) yMeHHE UpPHUMEHSTb HW3YYCHHBIC TIIOHSATHUS, PE3yNbTaThl, METONbl MJIs pELIeHUs 3anad
MpPaKTUYECKOr0 XapakTepa W 3aJad M3 CMEXKHBIX JAUCHUIUIMH C MCHOJIb30BAaHUEM IpHU
HEO0OXOIUMOCTH CIIPABOYHBIX MAaTEPHAIIOB, KAIbKYJIATOPA, KOMIIBIOTEPA.

PaunoHajabHbIe YncIa

Buinycknux nayuumcsi:

1) noHuMaTh 0COOEHHOCTH JECITUYHON CUCTEMBI CUMCIICHHS,

2) BajeTh NOHATUSAMMU, CBA3aHHBIMU C IEIMMOCTBIO HATYPAJIbHBIX YHCEIT;

3) BblpaXaTh uYHCIa B OSKBUBAJICHTHBIX (opmax, BbIOMpas Hauboiee NOAXOAALIYIO B
3aBUCUMOCTH OT KOHKPETHOM CUTYallUH;

4) cpaBHUBATh U YIOPSAA0OYMBATh PALlMOHAJIBHBIE YUCIIA;

5) BBINONHATH BBIYMCIECHHUS C PALMOHAIBHBIMM YHCJIAMH, COYETas YCTHbIE U MHCbMEHHbIE
pUEMBI BBIYUCIIEHUH, IPUMEHSATh KaJIbKYJIATOP;

6) UCHOJb30BATh IOHATUS U YMEHHS, CBA3aHHbIE C NPONOPLUOHATIBHOCTHIO BEIUYMH,
IPOLEHTAMH B XOJI€ PELIECHUS MAaTeMAaTUYECKUX 3aJad M 334a4 U3 CMEXHBIX IPEIAMETOB,
BBINOJIHATH HECIIOKHBIE IPAKTUYECKHE PACUETHI.

Buvinyckuux nonyuum 603mMo#CHOCHb:

1) MO3HAKOMUTHCS C TO3UIIUOHHBIMU CUCTEMAMHU CUUCIICHUS C OCHOBAHUSAMHM, OTJIMYHBIMU OT 10;
2) yrinyOuTh U pa3BUTh MPEICTABICHUS O HATYPaJIbHBIX YMCIAaX U CBOWCTBAX JIEIMMOCTH;

3) HAY4YUTHCS WCIONB30BATh TMPUEMBI, PANMMOHATM3UPYIOIINE BBIYHCICHUS, TMPUOOPECTH
MPUBBIYKY KOHTPOJIUPOBATH BBIUYUCIICHHUS, BEIOUpAst MOAXOASIINN Al CUTyal[iH CIIOCco0.

JleiicTBUTEIbHBIE YHCJIA

Buvinycknuk nayyumes:
1) ucnonp3oBaTh HauadbHBIE IPEICTABICHUS O MHOXKECTBE JICHCTBUTENbHBIX YHCET;
2) BIajeTh NOHATUEM KBaJIPATHOTO KOPHS, MPUMEHSTh €r0 B BHIUMCIICHUSX.

Buinycknux noayuum 603mM0oNCHOCMb:

1) pa3BUTh IpEACTABICHUE O YUCIIE U YUCIOBBIX CUCTEMAaX OT HaTYPaJIbHBIX 710 JEHCTBUTEIbHBIX
YKCEJl; O POJIM BBIYMCIEHUH B YEJIOBEUECKOM MPAKTHKE;

2) pa3BUTh U yIIIYOUTh 3HAHMS O JECSTHUYHOMN 3alMcy AEUCTBUTEIBHBIX YHCEN (IEPUOIUUYECKHE
U HeTIepUOINYECKUE IPOOH)

HN3mepenus, npudInKeHUs1, OLEHKH

Buinyckuux nayuumcs:
WCIIONIB30BaTh B XOJIe€ pEIIEHUS 3aJad dJJIEMEHTApHBIE TMPEJCTaBICHUS, CBS3aHHBIE C
NpUOIKEHHBIME 3HAUCHUSIMU BETMYUH

Buinycknux nonyuum 603moxicHOCmb.!

1) MOHATH, YTO YHMCIIOBBIE JAHHBIE, KOTOPHIE HCIOJB3YIOTCS NJSI XapaKTEPUCTUKU OOBEKTOB
OKPY’KaIOIIEr0 MHUpPA, SBIISIOTCS MPEUMYILECTBEHHO NMPUOIMKEHHBIMH, YTO IO 3alUCH MPUOIH-
KEHHBIX 3HAUEHUH, cojepx aluxcsi B HHGOPMAIMOHHBIX HCTOYHUKAX, MOXHO CYIUTh O
HOTPEIIHOCTH MPUOIMKEHUS;

2) NOHATh, 4YTO TMOIPEIIHOCTh pe3yibTaTa BBIYMCICHUM JOJDKHA OBITH COU3MEpPUMa C
MIOTPELIHOCTBIO UCXOIHBIX JaHHBIX.



Anredpanyeckue BbIpasKeHU .

Buvinycknux nayuumes:

1) BiageTh MOHATHSIMH «TOXJIECTBO», «TOXKICCTBEHHOE MpeoOpa3oBaHME)», pellaTh 3a/1ayu,
cojiepxarire OyKBEeHHBIC TaHHBIC; padoTaTh ¢ (hopMyaMu;

2) BBIMONHATH MPEOOPa30BaHUS BBIPAKCHHA, COJEPKAIIMX CTETICHU C LEIBIMU TMOKA3aTesIMUA 1
KBaJIPaTHBIC KOPHH;

3) BBINIOJIHATH TOXKJIECTBEHHBIC MPe0oOpa30BaHMs PAIIMOHAIBHBIX BBIPAKCHUN HA OCHOBE MPaBUII
JIEHCTBHUI HaJl MHOTOYWICHAMH M aJIreOpandecKUMH APOOSIMU;

4) BBIMOJHATH Pa30KEHUE MHOTOUJICHOB HA MHOXKHUTEJIH.

BoinycKHUK noxyyum 603MOMCHOCMb.

1) HayuuTbCS BBINOJHATH MHOTOLIATOBBIE NPEOOpA30BaHMs PALMOHAIBHBIX BBIPAKCHUH,
IPUMEHSS IUPOKUI HabOp crioco00B U MPUEMOB;

2) IpUMEHATh TOXJCCTBEHHBIE NMPeoOpa3oBaHusl Ui PELICHUS 3a7ad M3 Pa3IHMYHBIX Pa3/IelioB
Kypca (HampuMmep, 7Sl HaX0XKIEHUS] HAanOOJIbIIET0/HANMEHBIIIETO 3HAUYCHHSI BEIPAKECHU).

YpaBHeHus

Buvinycknux nayyumces:

1) pemaTb OCHOBHBIE BBl PAIlMOHAJBHBIX YPABHEHMH C OJHOW MEPEMEHHOM, CUCTEMbI JIBYX
YpaBHEHUH C JBYMs IEPEMEHHBIMH;

2) moHMMAaTh YpaBHEHHE KaK BRKHEUIITYI0O MAaTEMaTHUYECKYIO0 MOJEIb JAJIsl OMUCAHUS U U3yUCHHS
pa3HOoOOpa3HBIX pealbHbIX CUTYALUH, PelIaTh TEKCTOBBIE 3a/1a4i aJre0paniueckuM METOJI0M;

3) mpuMmeHsaTh rpaduueckue MpeacTaBiICHHs Js UCCIEAOBAHUS YPaBHEHUN, UCCIICOBAHUS U
pELIECHHS CUCTEM YPAaBHEHUM C IBYMS IEPEMEHHBIMU.

BoinyCcKHUK NOIYYUM 803MOHCHOCMb.

1) oBnageTh crenuagbHBIMU NpUEMAMM pEIICHUs] YPaBHEHUN U CUCTEM YpaBHEHHI; yBEpPEHHO
NPUMEHSTH anmnapaT YpaBHEHHH JUTs pEeHISHUsT pa3HOOOPa3HBIX 3a/1a4 U3 MATEMaTHKHU, CMEKHBIX
IpPEIMETOB, IPAKTUKH.

2) mpuUMeHSTh TpagHuUecKue MPEICTABICHUS ISl UCCIISIOBAaHNS YPaBHEHHH, CHCTEM YpaBHEHHIA,
coJepKalx OyKBeHHbIe KO3()(DUIIUEHTHI.

Hepagencrsa.

Buinycknux nayuumcs:

1) nmoHMMaTh W TPUMEHATH TEPMUHOJIOTMIO M CHMBOJHKY, CBS3aHHBIE C OTHOILIEHUEM
HEPaBEHCTBA, CBOMCTBA YUCJIOBBIX HEPABEHCTB;

2) pemiath JUHEHHBbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM M MX CHCTEMBI; peuiaTh KBaJlpaTHbIE
HEpaBEHCTBA C ONOPO Ha rpaduuecKue MpeICcTaBIeHus;

3) npUMEHATH anmnapaT HePaBEHCTB Ui PElIeHNUs 3a]a4 U3 pa3INdHbIX pa3AesioB Kypca.

BblnyCKHuK noJjydunt 603MOHCHOCNb HAYYUMbCAL!

1) pa3HOOOpa3HBIM TpHUEMaM JOKA3aTeIbCTBA HEPABEHCTB, YBEPEHHO NPHUMEHSATH armapar
HEPABEHCTB JUIsI PEIICHUs Pa3HOOOPa3HBIX MaTEMaTHYECKHX 3a7a4 U 337]a4 U3 CMEXHBIX
npeaAMETOB, ITPAKTUKH,

2) mnpuMeHATh Trpaduyeckue NPEACTABICHUS IS HCCIEAOBAaHUS HEPABEHCTB, CHUCTEM
HEPaBEHCTB, COJICPKAIINX OYKBEHHBIC KOADPHUITUEHTHI.



OcHoBHbIE NOHATHS. YK c/I0BbIE PYHKIMH.

Buinycknux nayuumcsi:

1) moHMMAaTh W KCIOJIL30BaTh (PYHKIIMOHATIBHBIC MOHSATUS M S3BIK (TEPMUHBI, CUMBOJINYCCKUE
0003HaYCHHUS ),

2) ctpouTh rpaduKu dJIEMEHTAPHBIX (PYHKIIMIA, HCCIEI0BATh CBOMCTBA YHCIOBBIX (DYHKIIMN Ha
OCHOBE M3YYCHUS MOBEICHUS UX TPAPHKOB;

3) moHUMaTh (PYHKIMIO KaK BOXKHEUITYI0O MATEMATHUECKYIO MOJCIH JUIsl OTICAHUS TIPOIIECCOB H
SIBIICHUI OKPYKAaIOIIET0 MUpa, TNPUMCHATh (YHKIUOHAIBHBIN SI3BIK JUIsI ONUCAHHUS U
WCCJICIOBAHMSI 3aBUCUMOCTEH MEXKTYy (PU3NICCKUMU BETUIMHAMH.

BoinyckHux noayuum 603mMONCHOCHb HAYYUMbCA:

1) IpOBOIUTH HCCIIEOBAaHUS, CBSI3aHHBIC C HM3YYEHHUEM CBOMCTB (DYHKIMI, B TOM YHUCIE C
UCIIOJIb30BAaHUEM KOMITBIOTEpPA; HA OCHOBE TI'papUKOB HW3YYECHHBIX (YHKIMH CTpPOUTH Ooliee
CJIOKHBIC TpapUKH (KYCOYHO-3a/IaHHBIC, C «BBIKOJIOTHIMHY TOYKAMU U T. I.);

2) ucnonb30BaTh (YHKIMOHAIBHBIC IPEACTABICHUS ¥ CBOWCTBA (YHKIUH Ui PEIICHUS
MaTeMaTHUYECKUX 33a]1a4 U3 Pa3IMuHBIX pa3zeiioB Kypca.

YuciaoBble MOCJAe10BATEIbHOCTH.

Buinycknux nayuumcsi:

1) moHWMaTh H WCMONB30BATh S3BIK IMOCIEAOBATEIHHOCTEH (TEPMUHBI, CHUMBOJIUYCCKUE
0003HaYCHHS ),

2) npuMeHSITHh (POPMYIIBI , CBSI3aHHBIC C ApU(PMETUICCKON U TEOMETPUUYCCKON MPOTPECCUSIMH, U
anmapar, cOpMHUPOBAHHBIM MPH M3YYCHUU JPYTHX PA3/IEioB Kypca, K PEHICHHUIO 3a7ad, B TOM
YHCIIe C KOHTEKCTOM U3 PEATbHOM JKU3HH.

Buinycknux nonyuum 603MOHCHOCHb HAYYUMbCA:

1) pemiaTb KOMOMHUPOBAHHBIE 33a4K C IPUMEHEHHEM (POPMYJI N-TO WiEHa U CyMMBbI IEpPBbIX N
YWIEHOB apu(PMETUYECKON U TeOMETPUUYECKOM Mporpeccuid, MpUMEHss IIPH 3TOM arnapar
YPaBHEHUI U HEPABEHCTB;

2) noHMMAaTh apUPMETHUUYECKYI0 M T€OMETPHUYECKYIO0 MPOrpeccuu Kak (pyHKIUU HATypajJbHOTO
apryMeHTa; CBS3bIBaTh apu(METHUECKYIO NMPOTPECCHIO C JIMHEHHBIM POCTOM, F€OMETPUYECKYIO
— C DKCIIOHEHIIUATIbHBIM POCTOM.

OnucarejbHasi CTATHCTHKA

BBIHYCKHI/IK Hay4uTCd MUCIIOJIb30BATh HpOCTCﬁIHHC CIIOCOOBI nNpcACTaBJICHUA HW aHAJIU3a
CTaTUCTHYCCKHUX TaHHBIX.

BBIHYCKHI/IK MMOJIYYUT BO3MOKHOCTH HpI/IO6peCTI/I HCpBOHEl‘IaJILHLIfI OIIBIT OpraHu3aluun c60pa
JaHHBIX TIpH MPOBCACHHUH OIIpOCa O6H_[eCTBeHHOFO MHCHUSA, OCYHICCTBIATH HX aHaJIu3,
MPEACTaBJIATH PC3YJIbTATLI OIIPOCAa B BUAC Ta6J'II/II_U>I, AuarpaMmbl.

Cay4aiinble cOOBITHSI U BEPOATHOCTD

BbIycKHMK HAyYUTCSI HAXOJIUTh OTHOCUTEIBHYIO YAaCTOTY U BEPOSTHOCTH CITy4alHOTO COOBITHSI.
BbIMyCKHUK TOTYYUT BO3MOXKHOCTH IPUOOPECTHU OIBIT POBEIEHUS CIYyYalHbIX 3KCTIEPUMEHTOB,
B TOM YHUCJIE C TIOMOIIBIO KOMIIBIOTEPHOT'O MOACIIMPOBAHUS, HHTCPIIPCTALIUN UX PE3YIIBTATOB.

KomOunaropuka

BrIyckHUK HaydHWTCs pemiaTh KOMOWHATOPHBIC 3a7a4d Ha HAXOXKIACHHE YHciIa OOBEKTOB WU
KOMOWHAINI.

10



BBITyCKHUK MOTYyYUT BO3MOXXHOCTH HAayYHUTHCS HEKOTOPHIM CIIEIUAIbHBIM NMPHEMaM pPEIICHHS
KOMOWHATOPHBIX 33/1a4.

Harasgnas reomMerpusi

Buinycknux nayuumca:

1) pacno3HaBaTh Ha 4YepTeXkaX, PUCYHKaX, MOJEJIAX M B OKPYKAIOIIEM MHpEe IUIOCKHE U
IPOCTPaHCTBEHHBIE T€OMETPUYECKHE (QUTYPHI;

2) pacrio3HaBaTh pa3BEPTKH KyOa, PSMOYTOJBHOIO Mapajuleenunesia, IpaBuibHON TMpaMuIbl,
LUJIMHAPA U KOHYCA;

3) cTpouTh pa3BEPTKU KyOa U MPSIMOYTOJIBHOIO HapaljieenuInea;

4) onpenensaTh MO JUHEHHBIM pa3MepaM pa3BEPTKH (GUTyphI TUHEWHBIE pa3Mepbl CaMOi (PUTypBI
1 Hao0OpoT;

5) BBIYUCHATH 00BEM MPSIMOYTOIBHOTO MapauIesIeUIIeAa.

Buvinycknux nonyuum 603mMo4CHOCMb:

1) BBIUMCIATE OOBEMBI MPOCTPAHCTBEHHBIX T'€OMETPHUUECKUX (UTYp, COCTABJICHHBIX U3
IPSIMOYTOJIBHBIX MapaljiesIeUuIe/10B;

2) yriiyOuTh U pa3BUTh MPECTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPHUUECKHX (PUTYpPaX;

3) DpUMEHATH MOHATHE Pa3BEPTKU MJI BBIIOJHEHHS NMPAKTUYECKUX PACUETOB. I'PELIHOCTHIO
MCXOJIHBIX JIaHHBIX

I'eomerpuuyeckue purypsi

Buinycknux nayuumcs:

1) monb30BaTbCs A3BIKOM T'€OMETPHUM JUISl ONKCAHUS MPEIMETOB OKPYKAIOLIEro MUpa M HX
B3aMMHOI'O PACIIOJIOKEHMUS;

2) pacrno3HaBaThb M HM300pakaTb Ha yepTekax M PUCYHKaX TEOMETPUYECKHE (QUIYypbl U UX
KOH(UTypaluu;

3) HaXOAUTh 3HAUEHUS JJIMH JMHEWHBIX JIEMEHTOB (UIYp U UX OTHOIIEHHUS, I'PadyCHYIO Mepy
yrioB ot 0 1o 180°, npumeHsist onpeaeneHus, CBOUCTBA U IPU3HAKU QUTYP U UX JIEMEHTOB,
oTHolIeHus Guryp (paBeHCTBO, O100UE, CAMMETPHH, IIOBOPOT, MAapaJUICIbHBIN MEPEHOC);

4) omepupoBaTh C HayaJbHBIMM MOHATUSMH TPUTOHOMETPUU M BBHINOJHATH 3JIEMEHTapHbIE
orepanuu HaJl QyHKIUSIMH YTJIOB;

5) pemaTh 3aauu Ha JI0Ka3aTeIbCTBO, OMMPAsCh HA M3yUYEHHbIE CBOMCTBA (PUIYp U OTHOIICHUH
MEX/1y HUMH U IPUMEHSISI U3yYeHHbIE METObI 10KA3aTeNbCTB;

6) pemarb HECIIOKHBIE 33/1a4M HAa IOCTPOEHUE, IPUMEHSS OCHOBHBIE AJITOPUTMBI TIOCTPOEHUS C
MOMOUIBIO IUPKYJIIS U TUHEHKU;

7) pemiaTh NpOCTENIINE MNIAHUMETPUYECKUE 3a7a4U B IIPOCTPAHCTBE.

Buvinyckuux nonyuum 603Mo#CHOCHb:

1) oBmameTs MeTOAAMHU peEIICHUs 3a7ad Ha BBIUMUCIECHUS M JOKA3aTeIbCTBA: METOJOM OT
MPOTUBHOTO, METOJIOM TOJ00Ms, METOJOM Mepedopa BapHaHTOB U METOJOM T'€OMETPHUYECKHUX
MECT TOYEK;

2) mpuoOpeCTH OMBIT MPUMEHEHHUS aNreOpanuecKoro U TPUTOHOMETPUIECKOTO afmapaTa u uaei
JOBHUXXCHUSA HpI/I peH_IeHI/II/I FeOMeTpI/I‘ICCKI/IX 3aaa4,

3) oBnaAeTh TPAAUIIMOHHOW CXEMOH pEelIeHHS 3a7ay Ha MOCTPOCHHE C MOMOIIBIO IUPKYIS H
JUHEHKU: aHAJIN3, TTIOCTPOCHHUE, JIOKA3aTeIIbCTBO U UCCIICIOBAHNCE,

4) Hay4duThCS peIIaTh 33aJa4d Ha TMOCTPOCHHE METOJIOM T'E€OMETPHUYECKOr0 MeCTa TOYeK U
METOIOM IT0JI00HS;
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5) TpuOOpPECTH ONBIT WCCICNAOBAHMS CBOWCTB IITAHUMETPUYECKHX (UTYP C TTOMOIIBIO
KOMIIBIOTEPHBIX IIPOrpPamMM;

6) MPHOOPECTH OIBIT BBHIIOJHEHUS TIPOCKTOB 10 TeMaM: «[ eoMeTpudeckue npeodpa3oBaHus Ha
IIOCKOCTHY, «IlocTpoeHne 0Tpe3KOB 1Mo Gopmyie.

I/I3Mepe}me reOMETPUYIECCKUX BCJINYUH

Buinycknux nayuumcs:

1) mcnonb3oBaTh CBOMCTBA M3MEPEHUs [UIMH, IUIOLaJed W YIJIOB NpU PELICHUH 3aJad Ha
HaXO0X/IEHUE JJIMHBI OTpe3Ka, JUIMHBI OKPYKHOCTH, JJIMHBI TyTH OKPY>KHOCTH, IPayCHOI MephI
yria,

2) BBIYHMCIATH JUIMHBI JIMHEHHBIX AJIEMEHTOB (UTYp M WX YIJIbI, UCHOJIB3YS (HOPMYJIbI JITHMHBI
OKPY’KHOCTH U JUIMHBI AYTH OKPY>KHOCTH, (pOpMyJIbl IUTIO0IIAeH puryp;

3) BBIUMCIATH IUIOIIAAM TPEYrOJbHUKOB, IPSIMOYTOJbHUKOB, NApajuleorpaMMOB, Tpalelui,
KPYI'OB U CEKTOPOB;

4) BBIYUCIATH AJIUHY OKPYKHOCTH, IJIUHY AYT'H OKPY’KHOCTH;

5) pemiatk 3a7auu Ha JOKa3aTeIbCTBO C MCIOJIb30BaHUEM (DOPMYIT AJTUHBI OKPYKHOCTH U JJIMHBI
IYTH OKPY>KHOCTH, (OPMYII TUIOIIaaen puryp;

6) pewmarh NpaKTHYECKUE 3a7ayd, CBS3aHHbIE C HAXOXKICHHUEM TI'€OMETPHUECKUX BEIUYUH
(ucronb3ys MPU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

Buinycknux noayuum 603mM0odiCHOCb:

1) BBUMCHATH MJIOWIATU (QUIYp, COCTABICHHBIX W3 JABYX WM Oojee HpSIMOYIOJbHUKOB,
HapajyIeIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

2) BBIUUCIATH IUIOIIAAM MHOTOYTOJIBHUKOB, HWCIOJb3ysd OTHOIIEHUS pPABHOBEIUMKOCTH U
PaBHOCOCTaBJIIEHHOCTH;

3) mpuoOpecTu ONbIT NPUMEHEHHUS aIredpanyeckoro 1 TPUrOHOMETPUUECKOT 0 anmnapara 1 ujaei
JBUKEHUS IPU PELICHUH 3a/1a4 Ha BBIYMCIICHHE 1011 MHOTOYTOJIbHUKOB.

Koopaunarsi

Buinycknux nayuumcs:

1) BBIYHCIIATH IIMHY OTpE3Ka MO0 KOOpAUHATAM €r0 KOHIIOB; BHIYUCISATH KOOPAUHATHI CEPEAUHBI
OTpe3Ka;

2) UCIONBL30BaTh KOOPAMHATHBIN METO JUIsl U3yYEHHS CBOWCTB MPSIMBIX M OKPYKHOCTEH.

Buinycknux nonyuum 603MONCHOCHb.

1) oBriazieTh KOOPAMHATHBIM METOJIOM PEIICHUS 3a/1a4 Ha BBIYHUCIICHHUE U JOKa3aTeNIbCTBO;

2) mpuoOpecTr OMBIT MCIIOJIB30BAHHSI KOMITBIOTEPHBIX POTPaMM JUIsS aHAJIM3a YaCTHBIX CIIy4aeB
B3aUMHOT'O PACIOJIOKEHUS OKPYKHOCTEHN U MPSAMBIX;

3) npuoOpecTH OMBIT BBHIMOJHEHHUS MPOEKTOB Ha TeMy «lIpuMeHeHHe KOOpAMHATHOTO MEeToJa
IIPU PELIEHNN 3a/1a4 Ha BBIYNCIIECHUE U JOKA3aTEIbCTBOY.

BekTops!

Buvinycknux nayyumes:

1) omepupoBaTh C BEKTOpaMH: HAXOAUTb CYMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
reOMETPUYECKH, HAXOAUTh BEKTOP, PaBHBIN MPOU3BEICHUIO 3aJAHHOTO BEKTOPA HA YUCIIO;

2) HaXOQUTh JUIsl BEKTOPOB, 33a/IaHHBIX KOOpPJMHATAMU: JJIMHY BEKTOPA, KOOPAUHATHI CYMMBI U
pa3HOCTH ABYX U Oojee BEKTOPOB, KOOPAMHATHI MPOU3BEACHHSI BEKTOpa HA YUCIO, MPUMEHSS
pr HEOOXOTMMOCTH COUETATENbHBIN, TEPEeMECTUTENBHBIN U PaCTIPEICIIUTEIbHBIN 3aKOHBI,
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3) BBIYUCIATH CKaJsIpHOE MPOU3BEACHHE BEKTOPOB, HAXOIUTh YIroJd MEXAy BEKTOpaMu,
YCTaHABIIMBATh NMEPICHIUKYISIPHOCTD MPSIMBIX.

Buinycknuk nonyuum 603MoHCHOCHb:

1) oBnazeTh BEKTOPHBIM METOOM JIJIs pEIIEHUs 3a/1a4 Ha BBIYMCIICHUE U 10Ka3aTeIbCTBO;

2) npuoOpecTH OIBIT BBINOJIHEHUS NPOEKTOB Ha TeMy «lIpuMeHeHHe BEKTOpPHOIO METo/a MpHU
pELICHUH 3a]1a4 Ha BBIYUCIICHUE U 10KA3aTEIbCTBOY.

2. Conepxxanue y4eOHOTro nmpeaMera

1.Moayas «MaremMaTuka»
APUOMETHUKA

Harypaabusblie unciaa. Harypanensiit psan. [ecstuunas cuctema cuucieHusi. ApudmeTndeckue
NeicTBUS ¢ HaTypaibHbIMU uuciamu. CBoiicTBa apudmernueckux neiictBuil. Ilonstue o
CTCTICHH C HATypaJIbHBIM MMOKa3zareneM. KBagpar u ky0 uncna. YuciIoBbIe BBIPAKCHUS, 3HAUCHUE
YHCJIOBOTO BBIPAYKECHMUSI.

[Topsimok ACHCTBHIA B YHCIIOBBIX BBIPAKCHHSIX, UCIOJIB30BaHUE CKOOOK. PelieHue TEeKCTOBBIX
3amau apudmernyeckumMu criocobamu. Jlenurenu u kpatHble. Hanbonpmumii o0l 1enuTeb;
HauMeHblnee olmiee kpatHoe. CpoiicTBa nenumoctu. [lpusnaku nenumoctu Ha 2, 3, 5, 9, 10.
[Ipoctbie U cocTaBHblE yucia. Pa3nokeHwe HaTypalbHOIO 4YMCIIa HAa MHPOCThIE MHOMKHUTEIU.
JleneHue ¢ oCcTaTKOM.

Jpodu. OObIKHOBEHHbIE JpoOH. OcHOBHOE CBOMCTBO Apodu. CpaBHEHHE OOBIKHOBEHHBIX
npobeit. Apudpmernueckue AEHCTBUS C OOBIKHOBEHHBIMH JApoOsimu. HaxoxaeHue dvacTu oT
1enoro W ueiaoro mo ero yactu. Jlecsatuunbie apobu. CpaBHEHHE JECATHYHBIX APOOEH.
Apudmerndeckue IEHCTBUS C JECATUUHBIMU JIpoOsimu. [IpesncraBnenue necsITUYHON Jpobu B
BUJIE OOBIKHOBEHHOW ApoOu, OOBIKHOBEHHOH B Buie AecsatuyHoi. OTHomenue. [Ipomopus;
OCHOBHOE CBOMCTBO mponopuuu. I[IpoLeHThl; HaxOXJEHUE IMPOLEHTOB OT BEIUYHUHBI U
BEJIMYMHBI TI0 €€ MPOLIEHTaM; BBIPaXEHHE OTHOIICHHUS B MPOIIEHTaX. Perenne TeKCTOBBIX 3a1a4
apu(MeTHUECKUMH CIIocoOaMu.

Panuonanbuble 4uciaa. IlomoxurenbHble YW OTPULIATENBHBIE 4YMCIIA, MOJYJb YHCIIA.
H300paxeHne 4Yucesl TOYKAMH KOOPAMHATHOM MpsSMOM; reoMeTpuyeckas HHTepIpeTanus
Monyssd 4yuciaa. MHOXKECTBO LenbIX 4Yuceld. MHOXKECTBO palMOHaNbHbIX 4yHcen. CpaBHeHue
paloHaibHBIX 4Hced. Apudmernyeckue AEHCTBHUS € paloHaIbHBIMU yuciaMu. CBolicTBa
apu(MeTHUECKUX ACHCTBUI.

HN3mepenusi, npudIM:KeHUsl, OLEHKH. 3aBHCHMOCTH MeXIy BeJHYMHAMH. EnuHUIEI
U3MEpEeHUs JJIMHBL, TUIonaau, o0bEMa, Macchl, BpeMeHH, ckopocTu. [Ipumepsl 3aBucumocTeit
MEX/y BeTMUYMHAMU CKOPOCTb, BPEMsl, pACCTOSIHHUE; TPOM3BOAUTENBHOCTD, BpeMs, paboTa; IieHa,
KOJIMYECTBO, CTOUMOCTb U Jip. [IpencraBnenue 3aBucumocteil B Buae popmyn. Beruncnenus no

(I)OpMYJ'IaM. Pelenne TeKCTOBBIX 3aa4 apI/I(bMCTI/IquKI/IMI/I croco0amu.

OJIEMEHTEI AJIT'EBPBI
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Hcnonp3oBanne OykB it OOO3HAUEHWS YHCEN, JJIs 3alMCH CBOWCTB apu(pMETHYECKUX
neiictBuil. BykBeHHblE BBIpa)KEHHS (BBIpaXEHHUS C IEPEMEHHBIMM). YHCIOBOE 3HAYEHHE
OYKBEHHOTO BBID@)XEHHUS. YpaBHEHUE, KOpEHb YypaBHeHUs. HaxoxIeHue Hen3BECTHbIX
KOMIIOHEHTOB ~ apu(MeTHUecKux JAeHCTBHMA. JlekapTOoBBI KOOpAMHATHI HAa  IUIOCKOCTH.
[TocTpoeHne TOUKH 1O €€ KOOpAUHATAM, ONPEACICHNE KOOPANHAT TOYKU Ha TUNIOCKOCTH.

OIIMCATEJIbBHASL CTATUCTHUKA. BEPOATHOCTD
KOMBHMHATOPUKA. MHOXECTBA

[IpencraBienue naHHBIX B BUjAE TaOnul, nuarpaMM. [loHsTHE O CilydalfHOM ONBITE U COOBITHH.
JocroBepHoe 1 HEBO3MOkKHOE coObITHs. CpaBHEHUE maHCOB. Pemenne koMOMHATOPHBIX 3a71a4
nepedopoM BapraHTOB. MHOXKECTBO, 3JIeMeHT MHOKecTBa. [lycTtoe MmHOkecTBO. [TogmMHOXKECTBO.
OObenuHeHne U nepeceyeHre MHOXKeCTB. MimocTpanusi OTHOIIEHUH MEXAY MHOMKECTBAMH C
IIOMOMIbIO AUarpaMm Ditlniepa — BeHHa.

HATJIAJHAS TEOMETPUA

Harnsiaele npenctaBieHust o GUrypax Ha IJjOCKOCTHU: MpsiMasi, OTPE3OK, JIy4,  yroJl, JoMaHasd,
MHOTOYI'OJIbHUK, IpPaBWIbHBIA MHOTOYIOJbHUK, OKPYXHOCTb, Kpyr. UYUeTbIpEXyrojabHUK,
OPSAMOYTOJIbHUK, KBaJpaT. TpeyronbHUK, BUbI TPEYTrOJbHUKOB. M300paxkeHue reoMeTpruuecKux
¢uryp. BzauMHoe pacnonoxeHue ABYX MpPSIMbIX, JIBYX OKPYKHOCTEH, MPSAMON U OKPYKHOCTH.
JlmHa otpeska, somaHou.  Ilepumerp MHoroyrospHuka. EIWHUIBI U3MEpPEHMs IJIMHBIL.
N3Mmepenne UIMHBI OTpe3Ka, MOCTPOCHHE OTPE3Ka 3aJaHHOW JUIMHBI. YToJ. Buubl yrios.
I'panycHas mepa yria. Mi3amepeHue U MOCTpPOEHHE YIJIOB C IOMOILIbIO TpaHcnoprtupa. llonarue
wiomanan (GUrypbl; €IMHULBI U3MepeHus Iuiomanu. [lnomaab npsMOyroiabHHUKA, KBajpara.
PaBHoBenukue ¢urypsl. Harmsanele npenctaBieHHs O TNPOCTPAHCTBEHHBIX (urypax: Kyo,
napajulefienunen, Mpu3Ma, Oupamuaa, map, cdepa, KoHyc, nuauuap. HM3o0paxeHue
npocTpaHcTBEHHBIX (uryp. [Ipumeps ceuennit. MHOTOrpaHHUKH, TPAaBUIIbHBIE MHOTOTPAHHHUKH.
[Tpumepsl pa3BEPTOK MHOTOTPAHHUKOB, LMIUHApAa M KoHyca. lloHaTtne o00bEMaA; eAMHMIIBI
00béMa. OOBEM MNpPsAMOYroJbHOrO Napaisenenunena, kyoa. IloHsTue o paBeHCTBE GUTYP.
[lenTpanbHas, oceBas U 3epKajibHasg cuMMeTpun. M300paxeHne CMMMETpUUYHBIX (QUryp.

MATEMATUKA B UICTOPUYECKOM PA3BUTUN.

Hctopust ¢opMupoBaHHs TOHSATHS 4YMCIA: HATypallbHblEe YHWCIa, OpOOHM, HEIOCTaTOUYHOCTb
palMOHANBHBIX YUCEN JUIsl TEOMETPUUYECKUX M3MEpPEHUM, uppanuoHaibHble uncia. CTapuHHbIE
cucteMbl 3anucu uncen. J[poou B BaBuione, Erunte, Pume. OTKpbITHE NECATHYHBIX TPOOEH.
CrapunHble cuctembl Mep. JlecsaTuunble Ipobu U MeTpuyeckas cucrema mep. llosiBienue
OTPULIATENBHBIX yncen U vy, JI. Marauukwii. JI. Diinep.

2. Moayabs «Aaredpa»:
APUOMETUKA

PanmonanbHble yncaa. Pacuimpenre MHOXKECTBa HaTYpaJIbHBIX YMCET O MHOXECTBA IIEJIbIX.
MHokecTBa LENbIX YNCEN 10 MHOYKECTBA PALIMOHAIBHBIX. PallnoHaIbHOE YNCII0 KaK OTHOLIEHHE
m /n , Tie m — 1eN0e YUCIO0, n — HaTypajabHOoe. CTeNeHb C LEeJIbIM [TOKa3aTeIeM.

JelictBuTeabHble yncaa. KBaapaTHelli KopeHb u3 uucia. KopeHb TpeTbell CTeneHu. 3anuch
KOpHEH C MOMOIIbIO CTENEHHU C APOOHBIM NoKa3areneM. [loHATHE 00 MppalMOHATIBLHOM YHCIIE.
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HppaimoHanbHOCTh YUCIIa U HECOM3MEPUMOCTh CTOPOHBI U TMAaroHaNIM KBajpaTa. JlecsTuuHbie
NpHUOIVKEHUS UPPAITUOHATHHBIX YHCEIL.

MHOeCTBO JIEHCTBUTENBHBIX YHCEI; MPEICTaBICHUE JICHCTBUTENBHBIX YKcel O0eCKOHEYHBIMU
JNECATHYHBIME  JIpoOsimu. CpaBHEHHE JEHCTBUTENbHBIX 4nceld. KoopawHaTHas mpsiMast.
N3o00pakeHue ynces TouKaMu KOOPJIUHATHOHN MpsiIMOid. YHCITOBBIE POMEKYTKH.

HN3mepenus, npudaIuzKeHUs, OLIEHKH.

Pa3mepbl 00BEKTOB OKpyXkaromero mupa (OT O3JIEMEHTapHbIX YacTull 10 BceneHHol),
JUTUTEIIBHOCTD IIPOLIECCOB B OKpYXKaroiieM Mupe. BoijieieHue MHOKUTENS — CTENEHU JIECSTH B
3anucu uucia. [Ipubmmk€HHOE 3HAUYeHHE BEIUYUHBL, TOYHOCTh NpuOmkeHus. [Ipukuaka u
OLICHKA PE3YJIbTATOB BBIYMCIICHUN.

AJI'EBPA

Auredpanyeckune BbIpaKeHHs.

bykBeHHBIE BBIpaXKEHUS (BBIpayKEHUS ¢ IepeMEeHHbIMU). UncI0BOE 3HaueHne OyKBEHHOTO
BbIpaKEHMs. JlOIyCTUMBIE 3HA4YeHMsI IepeMeHHbIX. lloxcraHoBKa BBIpaXKEHUMM BMECTO
nepeMeHHbIX. [IpeoOpa3zoBaHne OyKBEHHBIX BBIPAKEHMH Ha OCHOBE CBOWCTB apHU(MeTHUeCKuX
neiictBuil. PaBeHcTBO OykBeHHBIX BbIpaxkeHui. ToxxaectBo. CTemeHb € HaTypalbHBIM
nokasareneM U €€ cpoictBa. OnHOUWICHBI U MHOrouwieHsl. CreneHb MHorowieHa. CiokeHue,
BBIYMTAHUE, YMHOKEHHE MHOTOWICHOB. DOPMYIIbI COKPAIEHHOIO YMHOXKEHUS: KBaJAPaT CyMMBI
U KBajapar pasHocTH. Dopmyna pazHocTH KBajpaToB. IIpeoOpazoBaHue LI€IOr0 BBIPAXKEHUS B
MHOTO4WIeH. Pa3iiokeHue MHOTOWIEHOB Ha MHOXHUTENW. MHOIOWIEHB! C OJAHOW IEPEMEHHOM.
Kopenp wmHorownena. KazapaTHbli TpEXWIEH; pPa3oXKEHHE KBaJpaTHOTO TpEXWIEHAa Ha
MHOXHTETH. AnreOpandeckas ApoOs. OCHOBHOE CBOMCTBO anredpamueckoit qpodu. CroxxeHue,
BBIUUTAHUE, YMHOXKEHHUE, JleleHue anredpandeckux apodeil. CTeneHp ¢ 1eabIM MOoKa3aTeneM U
e€ colicTBa. PanmoHanbHble BhIpaXXeHUs U UX npeoOpa3oBaHus. [Joka3aTenbcTBO TOXKAECTB.
KBanpatHsle xopHH. CBOMCTBa apH(METHUYECKHUX KBAJpPaTHBIX KOpHEH M UX MPHUMEHEHHE K
peoOpa30BaHNIO YUCIIOBBIX BBIPAXKEHUM 1 BBIUUCICHUSIM.

YpaBuenus.

VYpaBHenue c oxaHoi mnepemeHHOW. KopeHb ypaBHeHus. CBONCTBAa YHCIIOBBIX paBEHCTB.
PaBHOcuibHOCTD ypaBHeHuH. JIuneitHoe ypaBHeHHe. KBaspaTHoe ypaBHeHUe: Gpopmyia KOpHEH
KBaJpaTHOro ypaBHeHUs. Teopema Buera. PemeHnne ypaBHEHUH, CBOIAIIMXCS K JUHEHWHBIM U
KBaApaTHbIM. [Ipumepsl pellleHHs ypaBHEHMN TpeTbed U 4YEeTBEPTOU creneHeu. Pemenue
JIpOOHO-PaLlMOHAIBHBIX YpaBHEHUHN. Y paBHEHUE C IBYMs IepeMeHHbIMU. JInHEelHOe ypaBHEHNE
C ABYMs IIEPEMEHHBIMU, IPUMEPHI PEILICHUS] YPAaBHEHUH B LIEIbIX yKuciax. CucTeMa ypaBHEHHH ¢
JIBYMsI IEpeMEHHbIMHU. PaBHOCUIIBHOCTH cucTeM. CHUCTEMBI JIBYX JINHEHHBIX YpaBHEHUN C ABYMs
[IEPEMEHHBIMH; pELICHUE IIOJCTAaHOBKOM M ciokeHHeM. lIpumepsl pemeHus cucreM
HEJIMHEHHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMM.

Pemenne TeKCTOBBIX 3a/1au aJIreOpanyeckKuM CrocoOoM.

JlexkapToBbl KOOpAMHATHI Ha IIOCKOCTU. ['padmyeckas MHTepIpeTalus YpaBHEHUS C JBYMS
nepeMeHHbIMU. [ paduk TMHEHHOTo ypaBHEHUS C JBYMs IIEPEMEHHBIMH; YII0BOH K03 duimeHt
IpsIMOM; yCJIOBHE MapajuIebHOCTU NPSIMbIX. ['paduky mpocTeHIInX HETMHEWHBIX ypaBHEHHI:
napabosna, runep6oa, OKpyKHOCTb. I'paduueckast MHTEpIIpeTalusl CUCTEM YpaBHEHUH C ABYMS
MIEPEMEHHBIMH.

HepaBencrBa. UncioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEIHbIE HEpaBEHCTBA ¢ OJHOM nepemeHHoW. KBagparhble
HepaBeHCTBA. CHCTEMBbl HEPAaBEHCTB C OJIHOM IIEPEMEHHOM.

DyHKIHH.
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OcHOBHbIE TOHSATHSI. 3aBUCUMOCTH Mexnay BenuuuHamu. I[lonstue ¢yakuun. OO6IacTh
ONpeNeNIeHusT W MHOXKECTBO 3HaueHMi ¢yHkuumu. CrocoObl 3amanus (yHxmuu. ['paduk
¢byakuun. CpoiicTBa (GyHKIMA, uX oToOpakeHne Ha rpaduke. I[Ipumepsr rpadukoB
3aBUCUMOCTEHN, OTPAYKAIOLINX PEAJIbHBIE ITPOLIECCHI.

YucnoBble pyHkuuu. OyHKIUH, OMHUCHIBAIOIIUE MPSAMYI0 U OOpaTHYIO MPOMOPLUOHATBHBIC
3aBHCUMOCTH, WX rpaduku u cBoiictBa. JluneiHas ¢ynkuus, e€ rpaduk H CBOWCTBA.
KBanparnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. CTemneHHble (YHKIMH C HaTypaJbHBIMU
nokasarensmMu 2 1 3, ux rpaduku i cBoiictea. I'paduku Gpymkmmit y=x,y=x3,y=|x|.
YucioBble MOCHAEAOBATEIBHOCTH. [lOHSATME YMCIOBOM MOCIIENOBATEIBHOCTH. 3aJaHUE
MOCJIEIOBATEILHOCTU PEKYPPEHTHOHN (opmysoi u (Gopmymnoi n-ro uieHa. Apudmerndeckas u
reoMerpuueckas mnporpeccud. PopMynbl n-ro uieHa apupMETHYECKOW MU TeOMETPHUYECKON
MPOrPEeCcCUii, CyMMBI TIEPBBIX #-X WICHOB. M300pakeHne dIEeHOB apuPMETHYECCKOH U
FeOMETPUYECKON  MPOrpeccCMid  TOYKAMM  KOOPJAMHATHOM  IUIOCKOCTH.  JIMHEHHBIA U
AKCIIOHEHIUATIBHBIA pocT. CII0KHbBIE TIPOLEHTHI.

BEPOATHOCTH U CTATUCTUKA

OnucaresqbHas craTucTuka. [IpencraBnenne NaHHBIX B BHJE TaOJUI], AMarpamm, rpaduKos.
CrnyuaiiHas u3MeHUMBOCTh. (CTaTUCTHUECKHE XapaKTEepUCTUKU HaOopa [aHHBIX: CpeaHee
apudmeTnyeckoe, MeuaHa, HauboJbllee U HauMEHblee 3HaueHus, pa3max. Ilpeacrasnenue o
BBIOOPOYHOM HCCIICIOBAHHH.

Cay4aiiHble coObITHS U BepOATHOCTD. [loHsATHE O CciyyallHOM OIBITE U CIy4allHOM COOBITHH.
Yacrora cayvaitHoro coObitus.  CTaTUCTHUECKUH TOIXOJ K TIOHSATHUIO BEPOSTHOCTH.
BepositHOCTH ~ MPOTUBOMOJIOKHBIX ~ cOObITUN.  He3aBucumble  cOOBITHS.  YMHOXEHHE
BeposATHOCTeH. JlocTOBepHbIE W HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXHOCTH COOBITHIA.
Kitaccnueckoe onpeneneHue BEpOSITHOCTH.

Komo0unaropuka. Pemenne kKOMOMHATOpHBIX 3adad nepebopom BapuaHToB. KoMmOuHaTopHOE
IpaBUJIO YMHOXeHUs. [lepecTaHOBKY U pakTOpHUal.

JIOI'NKA 1 MHOXECTBA

TeopeTnKo-MHOKeCTBEHHbIE MOHATHS. MHOXECTBO, JJICMEHT MHOXKECTBA. 3a/laHue MHOKECTB
MEPEYUCIICHUEM DJIEMEHTOB, XapaKTEepPUCTUYECKUM CBOWCTBOM. CTaHIapTHBIE 00O3HAUEHUS
YHUCIIOBBIX MHOXKECTB. [IycToe MHOXeCTBO U ero obo3Hadenue. [TonmMHokecTBO. OOBeTUHEHHE H
nepecedeHre MHOXKECTB, Pa3HOCTh MHOXKeCTB. MImocTpaliyst OTHOIIEHUH MEXTy MHOKECTBAMHU
C TIOMOIIBIO uarpamm Jiiniepa — BeHHa.

DJieMeHThI JIOTUKH. [IoHATHE O PaBHOCHIBHOCTH, CIEIOBAaHUU, YINOTPEOJIICHHWE JOTHYECKHX
CBSI30K €C/IU ..., MO ..., 8 MOM U MOJILKO 8 MOM CAyyde, TIOTUIECKUE CBSI3KH U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUU

Hctopust dopMupoBaHHsS MOHSATHS 4YHUCIA: HaTypallbHble 4YHUCNA, JpOoOH, HEJOCTaTOYHOCTH
paloOHaIbHBIX YHMCEN JUIsl TEOMETPUUYECKUX M3MEPEHMM, UppaloHalbHble yKiciaa. CTapuHHbIE
cuctembl 3anucu yucen. Jpobu B Basunone, Erunre, Pume. OTKpbITHE NECATHUHBIX APOOEH.
CrapunHble cuctembl Mep. JlecsaTuunble Ipobu U MeTpuyeckas cucrema mep. llosiBienue
oTpulaTeNbHbIX uncen W Hynd. JI. Marnunkuid. JI. Diinep. 3apoxkaenue anredpsl B Helpax
apupmetuxu. An-Xopesmu. Poxxnenne 6yksenHnoit cumBonuku. [1. @epma, @. Buer, P. [lexapr.
Hctopuss Bompoca o0 HaxoxaeHuu (opmMyn KOpHeH  anreOpanyecKkux  ypaBHEHUH,
HEpa3peluMOCTh B paJMKajiaxX ypaBHEHUH cTereHH, Ooibiued derelpéx. H. Taprambs, Jx.
Kapmano, H. X. AGens, O. Tlamya. HM3o0pereHune wmeToga KOOPAMHAT, TO3BOJISIONIETO
NEPEeBOJIUTh T€OMETpUYECKHe O00BEKThl Ha s3bIK anredpsl. P. Jlekapt u I1. ®@epma. [Tpumepst
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Pa3IMYHBIX CHCTEM KOOPJMHAT Ha TIOCKOCTH. 3amada Jleonapmo [Muzanckoro (dubonauum) o
Kponukax, yucna duboHayun. 3agada o maxMaTHON gocke. VICTOKM Teopuu BEpOSTHOCTEH:
CcTpaxoBoe jeio, azapTHbie urpsl. [1. @epma u b. [lackans. f. bepnymwiu. A. H. Koamoropos.

3. MoayJib «reomeTpusi»

Harasinnasi reomerpus.

Harnsimaeie mpencTaBieHHsl O MPOCTPAHCTBEHHBIX (urypax: KyO, mapajuienenumnes, npusma,
nupamua, map, cgepa, Konyc, DMIMHIp. M3o0paxkeHue nmpoctpaHcTBeHHbIX (uryp. ITpumepst
ceyeHuii.  MHororpanHuku.  [IpaBuwibHble ~ MHOrorpaHHuku.  I[lpumepbl  pa3BEPTOK
MHOTOTPaHHUKOB, IMJIMHIPA U KOHYCA.

[Tonsitre 06bEMa; eMHUIIBI 00bEMa. OOBEM IPSIMOYTOJIBHOTO TIapaJuIeNienumnena, Kyoa.
I'eomerpuueckne Gpurypbi.

[Ipsimbie u yruibl. Touka, npsiMasi, ockocTb. OTpe3ok, ayd. Yroia. Buasl yrios. BeprukanbHble
U CcMexHble yribl. buccekrpuca yria. IlapamienbHble W IepeceKarolIUeEcs MpsMBbIE.
IlepnenaukynspHsle npsMble. TeopemMbl O NapAIIEIbHOCTH U NEPIEHIUKYISIPHOCTA  NIPSMBIX.
[TepnieHauKyIAp ¥ HAKJIOHHAsS K NpsiMON. CepelMHHBINA NEPIECHANKYIISAP K OTPE3KY.
['eomerpuueckoe MecTo ToueK. CBOKCTBA OMCCEKTPUCHI YIIIa U CEPEAMHHOTO MEPIEHANKYIIpa K
oTpe3Ky. TpeyronpHuk. BeicoTra, Menumana, OUCCEKTpHCa, CPEIHsS JIMHUS TpPEyrojbHHKA.
PaBHOOeIpeHHBIE M PABHOCTOPOHHHE TPEYTOJLHUKH; CBOMCTBA W MPHU3HAKH PaBHOOEAPEHHOTO
TpeyroiabHuKa. IIpu3Haku paBeHCTBaA TPEyroJbHUKOB. HepaBeHCTBO TpeyrosbHUKA.
CooTHoIIEHHUS MEXAYy CTOPOHAaMHM U yriamMu TpeyrojbHuka. CyMMma YIJoOB TpEYyrojbHUKA.
Buemnue yrisl TpeyroiasHuka. Teopema @aneca. [lonodue tpeyronbuukos. [Ipu3naku momgodus
TpeyroiabHukoB. Teopema Ilugaropa. CuHyc, KOCHHYC, TaHI'€HC, KOTAHI€HC OCTpPOIo yrIJa
MPsIMOYTOJIBHOTO TpeyroybHUKa U yrioB oT 0 no 180°; mpuBenenue k octpomy yriay. Pemenue
HPSIMOYTOJIBHBIX TPEYroibHUKOB. OCHOBHOE TPHUTOHOMETpPHUYECKOEe TOXAeCcTBO. Dopmyisl,
CBS3BIBAIOLME CHUHYC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC OJHOr0 M TOro e yria. Pemenue
TPEYTroJIbHUKOB: TEOPEMa KOCHHYCOB U TEOPEMa CUHYCOB. 3aMeuaTelIbHbIE TOUKU TPEYroJbHUKA.
YereipéxyronpHuk. [lapannenorpamm, ero cpoiictBa U mnpusHaku. IIpsMoyronpHuK, KBajpar,
poMO, UX CBOMCTBA U MPU3HAKHU.

Tpamnenus, cpeqHss JIUHAS TPANECLHN.

MHuoroyroiasHUK. Bpimykiible MHOroyroibHUkH. CyMMa yIiioB BBIITYKJIOTO MHOTOYTOJIbHHKA.
ITpaBuiibHbIE MHOTOYroiabHUKU. OkpyxkHOCTH M Kpyr. Jlyra, xopaa. CeKTop, CErMeHT.
I{eHTpanbHBIA Yroj, BIMCAHHBIA YIroJl, BEIMYMHA BIMCAHHOrO yria. B3auMHoe pacrionoxeHue
OpsIMOM M OKPYKHOCTH, IBYX OKpyKHOCTeH. KacarenbHas M cekymas K OKPYXKHOCTH, HX
cBoiicTBa. BmncaHHble W oONMcCaHHBIE MHOTOYTOJbHUKH. OKpY)KHOCTh, BIHMCaHHAas B
TPEYrOJIbHUK, U OKPY)KHOCTb, OINMCAHHAs OKOJIO TPEYroJIbHMKAa. BrucaHHble M ONHCaHHBIE
OKPY’KHOCTH IIPaBUIIBHOTO MHOTOYT'OJIBHUKA.

['eomerpuueckue npeodbpazoBanus. [lonstue o paBenctse puryp. [loHsTHE O IBMKEHUU: OCeBast
U IIEHTpalbHasi CHMMETPHH, MapajlIeNIbHbIN repeHoc, noBopoT. [lonsTue o nonodbuu duryp

Y TOMOTETHUHU.

ITocTpoeHns ¢ MOMOMIBIO LUPKYJIss M JUHEHKH. OCHOBHBIE 3a/1a4M HA NOCTPOEHUE: JIEJICHUE
OTpe3Ka IIO0I0JIaM; IOCTPOCHUE YIUIAa, PABHOIO JAHHOMY; IOCTPOCHHUE TPEYTrOJbHUKA II0 TPEM
CTOpPOHAM; TOCTPOEHHUE MEPHEHIUKYIIpa K MPsIMON; MOCTPOEHUE OMCCEKTPUCHI yIiia; AeleHUe
OTpe3Ka Ha 1 paBHBIX 4acTel.

Pemenne 3a1ay Ha BbIYKCIEHUE, JOKA3aTEIbCTBO U IOCTPOEHUE

C MCIIOJIb30BaHHEM CBOWCTB M3YUYEHHBIX (UTYP.

HN3mepenue reoMeTpu4ecKuX BeJIUYHH.

Jnvna otpe3ka. PaccrosHue OT TOYKHM 10 IpsMOil. PaccrositHue Mexay napaiielIbHbIMU
IIPSIMBIMH.

[TepumeTp MHOrOyrosibHUKa. [{MMHa OKPYKHOCTH, YUCIIO T; JUIMHA YT OKPY>KHOCTH.
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I'pagycHas mepa yria, COOTBETCTBUE MEKIY BEIUYMHOM LICHTPAJIBHOIO YIVIA U JJIUHOW IyrH
OKPYXKHOCTH.

[TonsaTue momaau miockux ¢uryp. PaBHococTaBneHHble U paBHOBenukue (urypsl. Ilnomans
npsiMoyrosibHUKa. [1nomaau napamienorpamma, TpeyroiabHuKa U Tpanenuu. [lnomans MHOTO-
yrojapHuKa. [lnmomane kpyra u miomaas cekropa. CoOOTHOLIEHHE MEXy IIOLAIIMU NOJOOHBIX
buryp.

Pemienue 3a1a4 Ha BBIYHMCIICHUE U JJOKA3aTEIbCTBO C UCIIOIb30BAHUEM U3YUYEHHBIX (OPMYIL.
Koopaunarsl.

VYpasuenue npsmon. KoopauHatel cepenuHbl orpeska. Dopmyna pacCTOSHUA MEXAY IBYMs
TOYKAaMH IIJIOCKOCTHU. Y paBHEHUE OKPYKHOCTH.

BekTopsbl.

Jlinna (monyne) Bekropa. PaBeHcTBO BekTopoB. KosummHeaphsle BekTopbl. KoopanHatel
BEKTOPAa. YMHOJKEHHE BEKTOpa Ha 4YHCIO, CyMMa BEKTOPOB, pa3jOKEHUE BEKTOpa IO JIBYM
HEKOJJIMHEApHBbIM BekTopaM. CKalsipHOE IPOU3BEAECHUE BEKTOPOB.
TeopeTnko-MHOKEeCTBEHHbIC TOHATHS.

MHOX€eCTBO, 3JE€MEHT MHOXKECTBA. 3aJaHUE MHOMKECTB IE€PEUUCICHUEM DJIEMEHTOB,
XapakTepucTHueckuM coiictBoM. [lonMHokecTBO. OObEeIMHEHNE U NTEPECEUEHUE MHOXKECTB.
DJIeMeHThI JIOTHUKH.

Onpenenenne. Axcuombl M TeopeMbl. JlokazaTenbcTBo. [loKa3aTenbcTBO OT IPOTHBHOTIO.
Teopema, oOpatHast naHHoil. Ilpumep u xoHTprpumep. IloHsTHE O pPaBHOCHIBHOCTH,
ynoTpedeHre JOrMYECKUX CBS30K eCa ..., MO ..., 8 MOM U MOJbKO 8 MOM Cyyae,

JIOTUYECKHE CBSI3KU U, UTU.

I'eomeTpusi B HCTOPHYECKOM PA3BUTHH.

Ot 3emnemepusi k reomerpun. Iludarop m ero mkoma. danec. Apxmmen. IloctpoeHue
IpaBUIbHBIX MHOTOYroJabHUKOB. Tpucekuus yrina. KBagparypa kpyra. Y npoenue kyoa. Mcropus
yncna m. 3onotoe ceueHue. «Hawanma» Epxmmpa. JI. Oiinep. H. U. Jlo6aueBckuil. Mcropus
ISTOTO MOCTYJATA.

N300perenne Merona KOOPAMHAT, MO3BOJISIOUIETO MEPEBOIUTh OOBEKTHI Ha SA3bIK anredpsl. P.
Hexapt u I1. ®epma. [Ipumeps! pa3nuyHbIX CHCTEM KOOPAMHAT Ha INIOCKOCTH.
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3. TemaTnuyeckoe MJIAHMPOBAHME

Moayab «MaTeMaTHKa»

S kiace
Ne Tema BCEro KoimnuecTBo
n/n 4YacoB | KOHTPOJIbHBIX
padoTt
1.| HatypanbHble unciia U mKajibl 15 1+1
2.| CnoxxeHue U BIYMTAHUE HATYPAJIbHBIX YHCET 21 2
3.| YMHOXEHME U eJIEHUE HAaTypaIbHbIX YUCEI 27 2
4.| Ilinomanu 1 00BbEMBI 12 1
5.| OOBIKHOBEHHBIE TPOOH 23 2
6.| decatuunpie  npobu.  CioxkeHue W BeluMTaHue | 13 1
JECSATUYHBIX Ipobeit
7.| YMHOXEHME U JieJIeHUE IeCATUYHbBIX Ipo0eit 26 2
8.| UHCTpyMEHTBHI 1J1 BBIYMCIICHUI 1 U3MEPEHUN 17 2
9.| Utorosoe noBTopenue. Pemenue 3anau 16 1
O0uree KOJMYECTBO YACOB 170 14 +1
6 xanacc
Ne Tema BCEro KoiamnuecTBo
n/n 4YacoB | KOHTPOJILHBIX
pabéot
1. JenumocTts ymncen 20 1+1
2 CnoxxeHue W  BbIUMTaHHE JpoOed C  pa3HBIMU 22 2
3HAMEHATEISIMU
3. YMHOXEHUE U IeJIeHHe 0OBIKHOBEHHBIX JIPOOEH. 32 3
4. OTHOIIEHNS U TPONIOPLIMH. 18 2
5. [losnoxuTenbHBIE U OTPUILIATEIbHBIE YHCTIA. 13 1
6. CrnoxkeHue M BBIYMTAHUE  MOJIOKUTEIBHBIX U 11 1
OTPUIIATEILHBIX YUCEIT
7. YMHOXeEHUE u JIETIEHUE MTOJI0KUTEIBHBIX u 12 1
OTPUIIATEILHBIX YUCEIT
8. Pelenue ypaBHEHUM. 18 2
0. KoopauHnaTs! Ha TIJI0OCKOCTH. 11 1
10. IToBTOpEHHE 12 1
O01mee KOJIMYECTBO YACOB 170 17
Monyab «Aaredpa»
7 Raacce
Ne Tema BCEro KonuyectBo
n/n 4YacoB | KOHTPOJIbHBIX
pador
1.| Beipaxkenus. Toxnectsa. YpaBHeHuUs 22 3
2. | OyHKIMU 12 1
3.| Crenens c HaTypalbHBIM IIOKA3aTEIEM 13 2
4.| MHorousieHbl 18 2
5.| ®opMysIbl COKPAEHHOTO YMHOKEHHUS 18 2
6.| CucTeMbl JIMHEHHBIX YPaBHEHUI 13 1
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7.| lloBropenue. Pemenue 3agau 6 1
OO111ee KOIMYECTBO YaCOB 102 12
8 kiace
Ne Tema Bcero | KoiuyecTBo
n/n 4YacoB | KOHTPOJbHBIX
pador
l. ParmonanbHbie ApoOu 1 UX CBOMCTBA 23 3
2. KBagpaTHbie KOpHU 17 2
3. KBagparssle ypaBHeHUs 22 3
4, HepaBencrtpa 18 2
3. Crenens C 1eJIbIM NToKa3aTesieM. DJIEMEHThI CTAaTUCTUKU 12 1
6. IToBTOpEHME 10 1
O0mee KOJMYECTBO YACOB 102 12
9 kaacc
Ne Bcero | KoiuvecTBo
n/n Ha3zBanue Tembl YacoB | KOHTPOJbHBIX
pabéot
1. | CpoiictBa ¢pynkumii. KBagparnunas GpyHKums. 22 3
2. YpaBHEHHS U HEPABEHCTBA C OJJHOM IIEPEMEHHOM. 12 1
3. YpaBHEHHs U HEPABEHCTBA C IByMsI [IEPEMEHHBIMH. 16 2
4. ApudmeTndeckast U TeOMETPUUYECKasi IPOrPECCUu 15 2
S. | DemenTHI KOMOHMHATOPHUKH U TEOPUHU BEPOSITHOCTEH. 13 1
6. | Mtorosoe moBTOpeHHE 24 1
O01mee KOJMYECTBO YaCOB: 102 9
Mopnyb «reomMeTpus»
7 Riacce
Ne Tema Bcecero | KommuecTrBo
n/n YacoB | KOHTPOJbHBIX
pador
1. | HavanpHble reomeTprYeCcKue CBEIEHUS 10 1
2. | TpeyronbHUKHN 21 1
3. | MapamienbHbie NpsIMbIE 13 1
4. | CooTHOlIEHUsT ~ MEXAYy  CTOPOHAMM U yIJIaMu 18 2
TpeyrojbHUKa
5. | IloBropenue 6 1
O01mee KOJIMYECTBO YACOB 68 6
8 knace
Ne Tema Bcero | KoamuectBo
n/n 4YacoB | KOHTPOJIbHBIX
padoT
1. | YeTplpexyronbHUKU 15 3
2. | Tlmomanu duryp 13 1
3. | Ilogo6HbIe TPEYroJIbHUKI 17
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4. | OKpyKHOCTh 15 1

Bektopsl 8
O011ee KOJIMYECTBO YACOB 68 8
9 kJacc.
Ne Tema Bcero | KotuvecTBo
n/n 4YacoB | KOHTPOJIbHBIX
padot
1. | Meron xoopauHat 10 2
2. | CoOTHOLIECHUS MEXIY CTOPOHAMH U yIiiaMu 18 2
TPEYroJIbHUKA
3. | JlinHa OKpPY>KHOCTH M IUIOIIAJIb Kpyra 12 1
4. | JIBMmKeHUS 8 1
5. | HauanbHbIe cBEIEHUS U3 CTEPEOMETPUH 10
6. | IToBropenue. Pemenue 3agau 10 1
O011ee KOJIMYECTBO YACOB 68




