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HOACHUTEJBHASA 3AIINCKA

Paboyast nporpamMma coctaBieHa Ha ocHOBe DeiepaibHOTO roCyAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHAApTa OCHOBHOTO 00111ero 00pa3oBanus ¢ yuetoM Paboueii
IpOrpaMMbl BOCIUTAHUSI HAYAIbHOTO O0IIEro o0pa3oBaHMs, OCHOBHOTO OOIIETo
oOpa3oBaHMs, cpeaHero oOmiero oOpa3zoBaHUs, aBTOpckod mporpammbl A.l.
Mepznsika (Matemaruka. 5-11 kmaccel. A.I'. Mepsnsk, B.b. [lononckuii, M.C.
Sxup u ap. — M.: Benrana-I'pad, 2019. — 152 c.), B COOTBETCTBUH C y4eOHBIM
TUIAaHOM.

YV4yeOHO-MEeTOIUYECKU I KOMIIJICKC: MartemaTtuka 5 KJ1acc TS
oO1ieo0pa3oBarenbHbiX opranuzanuii / [A.I'. Mepznsik, B.b. [lononckuii]; nox
penakuueit B.E. [Togonsckoro-M.: IIpocsemenue, 2021r.

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHUA IIPEIMETA

JIMYHOCTHBIE Pe3yJabTaThl
Y ooyuarowezoca cghopmupyemca:

L OTBCTCTBCHHOC OTHOIICHUC K YUCHHUIO,

L4 TOTOBHOCTh M  CIIOCOOHOCTH O6yanOHII/IXCSI K CaMOpa3sBUTHIO H
CaMOO6pa3OBaHI/IIO Ha OCHOBC MOTHUBAIlUH K 06y‘ICHI/IIO H ITIO3HAaHHIO,

L YMCHHUC SICHO, TOYHO, I'PaMOTHO H3JIaraTb CBOM MBLICIIN B yCTHOI>'I )51

NUCbMEHHOM peyH, TMOHUMAaTh CMBICT IIOCTaBJIEHHOM 3a/layd, BBICTpaUBaTh
apryMeHTaIUI0, TPUBOJAUTH MPUMEPHI K KOHTPIIPUMEPHIL;

o HaYyaJIbHbIC HABBIKM aJIANITAllMU B JUHAMUYHO U3MEHSIOIIEMCS] MUPE;

o IKOJIOTHYECKAsI KYJbTypa: IIEHHOCTHOE OTHOIIEHHE K MPUPOTHOMY MHUPY,
TOTOBHOCThH CJIEJOBaTh HOpPMaM MPUPOJOOXPAHHOTO, 3J0POBHECOEPETAIOIIETO
MOBE/ICHUS;

o CIIOCOOHOCTH K SMOITMOHAIIBHOMY BOCTIPUATHIO MAaTEMAaTHUYECKUX 0ObEKTOB,
3a71a4, pEeIIEHNUN, PACCYKICHUN;

o YMEHHE KOHTPOJIUPOBATH MPOIECC U PE3yIbTAT YUEOHOU MaTeMaTUUECKOM
NEATEIbHOCTH;

o YMEHUE COCPEAOTOUUTH BHUMAHUE HA [IEHHOCTHOM ACIEKTE, U3y4aeMbIX Ha
YPOKax SIBIICHUI

o YMeHue opraHu3oBaTh paboTy ¢ TOJydaeMOW Ha YpPOKE COLUAIBHO

3HAYMMON HWHGOpPMaAlMEe, HHHUIMUPOBAHHUE €€ OOCYXXJICHHS, BBICKA3bIBAHHE
YYaIUMHCST CBOETO MHEHHS MO TOBOJY AToW WH(MOpMaIu, BeIpabOTaTh CBOE
OTHOIIIEHUE K HEU.

Ooyuarwuiica noayuum 603mMOMHCHOCMb 0715 (hopmuposanus:

o MEePBOHAYANIBHBIX MPEACTABJICHUA O anreOpandyeckoil Hayke Kak cdepe
YeJIOBEUECKOU JesATeNhbHOCTH, 00 dTamax e€ pa3BUTHS, O €€ 3HAYMMOCTH IS
pa3BUTHUSI LIUBUJIN3AIUY;



o KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUU U COTPYAHUYECTBE CO
CBEPCTHUKAMH B 00pa30BaTEIbHON, YUEOHO-HCCIEI0OBATEIBCKOM, TBOPUECKON U
IPYTUX BUJAX AEATEIbHOCTH,

o KPUTHUYHOCTH MBIIUIEHUS, YMEHUE PACTIO3HABATH JIOTHYECKA HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTINYATH TUIIOTE3Y OT (HaKTa;

o KPEaTUBHOCTY MBIIUICHUSI, THULIMATUBbI, HAXOIYUBOCTH, AKTUBHOCTHU IIPU
pEIIeHNH anredpanvyecKnx 3ajay;

o WUTPOBBIX HABBIKOB, KOTOPBIE MOMOTAIOT MOAJIEPKATh MOTHUBALIUIO IETEU K
MOJyYEHUIO 3HAHUM, HATAXKUBAHUIO TTO3UTUBHBIX MEKIIMYHOCTHBIX OTHOLICHUH B
KJIacce.

o HaBbIKa OKA3aHMsI WM MPUHATHS IIEPCKOM MOMOIIH, JatoLIeH MIKOJIbHUKAM
COLIMAJIbHO 3HAYUMBIN ONBIT COTPYJHUYECTBA U B3aMHOM TOMOIIY;
o OCHOB HCCIENOBAaTEIbCKOM JNEATEIBHOCTH (YEpe3 peal3alhi0  UMU

WHJUBUYAIbHBIX W TPYNIOBBIX HMCCIEAOBATENbCKUX MPOEKTOB). IDTO JAacT
BO3MOKHOCTh IPHUOOPECTH HABBIK CAMOCTOSITEIBHOIO PEUIEHUS TEOPETUYECKOU
poOJIEMBbl, HABBIK F€HEPUPOBAHUS M OPOPMIICHUS COOCTBEHHBIX HJCH, HaBBIK
YBaKUTEIBHOTO OTHOIICHUS K YY>KUM HIEsIM, O(POPMIIEHHBIM B padoTax IpYyrux
UccreoBaTeNield, HaBbIK IyOJWYHOrO BBICTYIUIEHUS TIEpel ayJAUTOPHEH,
apryMEHTUPOBAHMS U OTCTaUBAHMS CBOEU TOUKHU 3PEHUS.

MeTtanpeaMeTHble pe3yJIbTAThI
Pezynamuensvie ynusepcanvusle oeiicmeus

Ooyuarowuiica nayuumcsa:

° dopMyUpOBaTh U YAEPKUBATh YUEOHYIO 3a/1a4y;

° BriOupare JeWCTBHS B COOTBETCTBUM C TIOCTaBJICHHOM 3ajadel W
YCIIOBUSIMU €€ peann3aiuu;

° [InaHupoBaTh MyTH AOCTHXKCHUS IICJIEH, OCO3HAHHO BBIOMpATh HamOoJIiee
s pexTuBHBIE CIOCOOBI PEIICHUS YUeOHBIX U TIO3HABATEIBHBIX 33]1a4;

° [IpenBuaeTh ypOBEHb YCBOCHUS 3HAHUM, €M0 BPEMEHHBIX XapaKTEPUCTHK;

° CocTaBiaTh IUIaH U IOCJIEIOBATEIbHOCTD JEUCTBUH;

° OcCyImIeCTBIATh KOHTPOJIb IO 00pa3lly W BHOCHUTh HEOOXOJIWMBIC
KOPPEKTHUBBI;

° AJIGKBaTHO OIICHUBATh MPABWIBHOCTh WU OIIMOOYHOCTH BBIMOJHEHUS

y4ueOHOM 3a1aun, €€ OOBEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIC BO3MOXHOCTH €€
pelieHus;

o CnuyaTh cioco0 JEHCTBUS U €r0 Pe3yJIbTaT C 3aJaHHBIM 3TaJJOHOM C IIEJIBIO
0OHapyKEeHHsI OTKIIOHEHUH M OTIMYHMA OT ITAJIOHA;

oﬁyuatomuﬁm nojayduum 603MOMNCHOCHIb HAYHUUMDbCA?

o OmnpenensTe  MOCHEAOBATENBHOCTh  NPOMEXKYTOYHBIX  LEJEW U
COOTBETCTBYIOLIMX UM JIEMCTBUM C Y4ETOM KOHEYHOI'O PE3yibTara;



o [IpenBuners BO3MOXKHOCTH MOJy4EHUS KOHKPETHOIO pe3yJibTara IIpU
pelLIeHNH 3a1a4;

o OcCyIiecTBIATh KOHCTAaTHUPYKOUIMI W INPOTHOZUPYIOIIUN KOHTPOJIb IO
pe3yJsIbTaTy U IO Croco0y AeicTBYS;

o Beigensate u ¢opMynupoBaTh TO, YTO YCBOEHO M, UYTO HY>KHO YCBOWTb,
ONPENENATh KAYECTBO U YPOBEHb YCBOCHHS,

o KOHILICHTPUPOBATh  BOJIO  JUIA  NPEOJOJIEHUS  HMHTEIUICKTYaJIbHBIX
3aTpyIHEHUHN U (PU3NUECKUX MPENATCTBUH.

KOMMyHuKamMGH ble yHUgepcajilbHble oeiicmeus

Ooyuarowuiica nayyumes:

o Opranu3oBbIBaTh yU€OHOE COTPYTHUYECTBO U COBMECTHYIO JESATEBHOCTD C
YUUTEIEM M CBEPCTHUKAMH: ONPEAENATh LU, PAcTpeaesaTh (PyHKIUN U pOiU
YYaCTHUKOB;

o B3auMozeiicTBoBaTh M HaXOJuTh 0OIIME CIOCOOBI pabOThl; pabdoTaTh B
rpynme: HaXxOAWTh OOIIee pemeHue W paspemarh KOH(GIMKTBI Ha OCHOBE
COTJIACOBAHUS MO3UIINNA U YUETa HHTEPECOB; CIyNIaTh MapTHEPA; HOPMYITHPOBATH,
apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

o [Tporuo3upoBaTh BO3HUKHOBEHHE KOHPIUKTOB IPU HAJIMYUH PA3HBIX TOUYEK
3peHus;

o Pa3pemiate KOH(MIUKTBI Ha OCHOBE Y4€Ta WMHTEPECOB MU MO3ULMUN BCEX
YYaCTHUKOB;

o KooparHupoBaTh U NPUHUMATH PA3JIMYHBIE ITO3UIMHU BO B3aUMOJECHCTBUN;
o ApryMEHTHpPOBaTh CBOK MO3ULUI0 U KOOPAVMHHUPOBATH €€ C IMO3HLMIMHU

napTHEPOB B COTPYIHUYECTBE MPU BHIPAOOTKE OOIIEro perieHus B COBMECTHOM
NEeATEIIbHOCTH;

o paboTath B Mapax, KOTOpbIE y4yaT IIKOJbHUKOB KOMaHAHOW pabore u
B3aUMOJEHCTBUIO C APYTUMH I€THMHU.

Oobyuarowuiica noayuum 603MOHCHOCHb HAYUUMBCA:

. JICUCTBOBATh C Y4YE€TOM IO3MIIMU APYTrOro M YMEThb COIJIACOBBIBAaTH CBOH
JICHCTBUS,

. yCTaHaBJIMBATh M TOACPKUBATh HEOOXOAMMBIC KOHTAKTBI C APYTUMHU
JIIOJIBMU, BJIaJIes HOPMaMU M TEXHUKOUN OOIICHHUS;

. JUCKYTUPOBAaTh HA YPOKE, YTOOBI TOJYYUTh BO3MOXKHOCTH MPUOOPECTH
OTIBIT BEJACHHS KOHCTPYKTHBHOTO JMAJIOTA; TPYNIOBOM pabOThl WM pabOTHI B
napax, KOTOpbI€ yyaT IIKOJIHHUKOB KOMaHJHOW paboTe W B3aUMOJICHCTBHIO C
JIPYTUMHU JI€ThMHU.

Ilo3nasamenvhule ynugepcaibhble 0elCmeus

Ooyuarwwuiica nayuumcsa:



e CaMOCTOSTENBHO BBLIEIATh U (POPMYIMPOBATH I03HABATEIbHYIO LIETIb;

¢ HCIIOJIb30BaTh OOIIME MPUEMBI PEILICHUS 3a/1a4;

o IPUMEHATH IMpaBWJa W TOJIb30BaThCS MHCTPYKUHUSIMH W OCBOCHHBIMHU
3aKOHOMEPHOCTSIMU;

¢ OCYIIECTBIIATh CMBICJIOBOE YTCHUE;

e cCO3/aBaTb, NPUMEHATh M MpeoOpa30OBbIBATh 3HAKOBO-CHUMBOJIUYECKHE
CpelCTBa, MOJENH U CXEMBI JIJISl pEIICHU 3a/1a4;

e CaMOCTOSITEIBHO CTaBUTh LIE€JH, BbIOMpaThb U CO3[aBaTh AJITOPUTMBI IS
pelIeHus] y4eOHbIX MAaTEMAaTHYECKUX MTPOOIIEM;

¢ IIOHMMATbH CYIIHOCTb AJITOPUTMHUECKHUX NPEINUCAHUN U YMETh 1€HCTBOBATh B
COOTBETCTBUM C MPEATIOKEHHBIM aJITOPUTMOM;

o IIOHMMATb U UCIIOJI30BATh MATEMATUYECKUE CPEACTBA HATJITHOCTH (PUCYHKH,
YepTEeXH, CXEMBI U JIp.) AJI WLTIOCTPALMK, UHTEPIIPETALIUN, apTYMEHTALUY;

e HAXOJWTh B PA3IMYHBIX HCTOYHHMKAX HUH(MOPMAIMIO, HEOOXOOUMYIO ISt
pelIeHnsl MaTeMaTH4eCKuX MpoOseM, W MPECTaBIsATh €€ B MOHATHOW (opme;
MPUHUMATh pELIEHUE B YCIOBHSIX HENOJHOM © U30BITOYHOM, TOYHOU U
BEPOSITHOCTHOM MH(DOpMAIINH;

Oodyuarowguiica noayuum 603MONCHOCHb HAYUUMbCA:

e YCTaHaBIMBATh NPUYUHHO-CJIEICTBEHHBIE CBS3M; CTPOUTH JIOTUYECKUE
paccyXJIeHUs, yMO3aKIt0OUeHUs (MHIYKTUBHBIE, 1I€TYKTUBHBIE U 110

e QHAJOIMH) U BBIBOJBL;

o (dopmupoBaTh y4eOHYI0 U OOIIETONb30BATEIBCKYI0O KOMIETEHTHOCTH B
00J1acTH UCIIOJIb30BaHUsI UHPOPMALIMOHHO ~KOMMYHHUKALIMOHHBIX

o texuosoruit (MKT-xkomnereHTHOCTH);

e BHJETh alreOpanyveckyro 3ajady B JPYIUX AUCLUUIUIMHAX, B OKpYyXKarouleu
KU3HH;

e BBIIBUraTh TUMNOTE3bl TMPU PEIICHHH YYEOHbIX 3a7a4 W [OHUMATh
HE00XOAMMOCTb UX IPOBEPKH;

o IUIAHUPOBATh M OCYUIECTBIISTH ACSATENBHOCTh, HANPaBICHHYIO Ha pEIICHUE
3a/1a4y UCCIIeI0BAaTEIbCKOrO XapaKTepa;

« BbIOMpaTh HanboJiee pauroHaIbHbIE U A3 (HEKTUBHBIE CITOCOOBI pEIICHUS 3a/1a4;
e HHTEPHPETUPOBATH MH(MOPMAIMU (CTPYKTYpUPOBATh, MEPEBOAUTH CILIOIIHON
TEKCT B TaOJMILy, IPE3EHTOBATH MOIYYEHHYI0 HH(OPMALIHIO, B

o TOM uuciie ¢ nmomoisto MKT);

+ OIICHMBaTh UH(OPMALINIO (KPUTHYECKAs OLIEHKA, OLIEHKA JOCTOBEPHOCTH);

e YCTaHABIMBATHh NPUYMHHO-CIICJICTBEHHBIE CBSI3U, BBICTPAUBATh PACCYKICHHUS,
000011IeHHS;

e OTBETCTBEHHOMY I'PakJJaHCKOMY IOBEJCHHIO, IPOSBICHUIO YEIOBEKOIIO0US U
100pOCEepACYHOCTH, Yepe3 MOAOOpP COOTBETCTBYIOIIMX 3adad JJIsl PEHICHUS U
npoOJieM i1t 00CYKICHHUS.

IIpeameTHbIe pe3yabTaThl
o OCO3HAHHE 3HAYEHUs MATEMATUKU ISl IOBCEHEBHON JKU3HU YEIIOBEKA,



° MPEICTAaBIICHUEe O MaTeMaTHYeCKOW Hayke, Kak cdepe MaTeMaTHIeCKOU
nesTenbHOCTH, 00 JTamax e€ pas3BuUTHSA, O €€ 3HAYMMOCTU I Pa3BUTHUS
LIABUJIM3ALHY;

° pa3BUTHE yMEHHMM padoTaTh C YYCOHBIM MaTEMAaTUYECKUM TEKCTOM
(aHanmu3upoBaTh, M3BJIEKATh HEOOXOJAMMYIO HH(MOpPMAIIMIO), TOYHO W TPAMOTHO
BBIPAKATh CBOM MBICIA C NPUMEHECHHUEM MAaTEMaTU4YECKOW TEPMHUHOJIOTHU U
CHUMBOJIUKH, TTPOBOJIUTH KJIACCU(PUKAIINH, JIOTHIECKHE 00OCHOBAHMS;

o BJIaJICHAE 0a30BBIM ITOHSATHHHBIM aIlllapaToM II0 OCHOBHBIM pa3jeiiaM
COJICPKAHHUS;
o NPAKTHYECKH 3HAUYMMBbIE MAaTeMaTHYeCKUE YMEHHS W HaBBIKH, WUX

IMPUMCHCHHUC K PCIICHHUIO MATCMATHYCCKHX KW HC MATCMATHYCCKHUX 3a1ady,
IMpcarojararomec YMCHUA:

o BBITNOJIHATh BBIYUCIIEHUS C HaTYpPaJbHBIMH UYMCIaMH, OOBIKHOBEHHBIMU U
JECITUUHBIMU JpOOsIMHU,

o pemarb TEKCTOBbIE 3aJaud apu(PMETHYECKUM CIOCOOOM U € MOMOIIbIO
COCTABJICHHUSI U PELLICHHS YPABHEHU;

o n300paxarb (PUryphl Ha IUIOCKOCTH;

o UCIIOIB30BaTh TIEOMETPUYECKUM  «A3BIK» JUI  OIMCAaHMUS IIPEIMETOB
OKpY’Karollero Mupa;

o U3MEPATh JUIMHBI OTPE3KOB, BEJIMYWHBI YTJIOB, BBIYMCIATH IUIOIIANA U
00BEMBI QUryp;

o pacrno3HaBaTh U U300paXkaTh paBHbIE (PUTYpHI;

o IIPOBOJAUTL HECIJIOXKHBIC IPAKTUYECKUE BBIYMCICHUSA C IIPOLICHTAMHU,
UCIOJIb30BaTh MPUKUJIKY U OLEHKY; BBIIOJHATH HEOOXOIUMbIE U3MEPEHUS;

o UCITI0JIb30BaTh OYKBEHHYIO CHMBOJIMKY JIJISl 3alIUCH OOIIMX YTBEPXKIACHUI,
(dbopmy1, BeIpaXKEHUH, ypaBHEHU;

o pemath MpocTeilre KOMOMHATOpHBIE 3aJaud MepedopoM BO3MOXKHBIX
BApUAHTOB.

COAEPKXAHUE YYEBHOI'O ITPEAMETA
Apudmeruka
HartypajbHble ynciia
Psn HatypanbHbIX uncen. [ecatryHas 3anvch HaTypaidbHbIX yuceda. OKpyrieHue
HaTypaJbHbIX YHCEIL.
CpaBHeHHe HaTypalbHbIX 4Kcesl. CI0XEHUE U BBIYMTAHHE HATYPaJIbHBIX YHCEIL.
CBONCTBA CIIOKEHUS.
YMHOXKEHHE U JIeJICHHE HATypajbHbIX uncesl. CBOMCTBA YMHOXKEHHUS. [leneHue ¢
octaTKOM. CTENEHb Ynciia ¢ HaTypaJIbHBIM MOKA3aTEIEM.
. Pellienre TeKCTOBBIX 3a7a4 apu(PMETHUECKIMH CIIOCOOaMHu.
JApodu
OObikHOBeHHBIE  apoOu. OcHOBHOE cBoMcTBO japobu. [lpaBunbHbIE U
HenpaBWIbHbIE IpoOH. CMelaHHbIe YHCIa.



CpaBHeHHE OOBIKHOBEHHBIX JIpoO€l M CMEIIaHHBIX 4YHceld. ApupMeTHdyecKue
JeHCTBUS ¢ OOBIKHOBEHHBIMU APOOSIMU U CMEIIAHHBIMH YUCIAMHU.

Hecstuunpie apoOu. CpaBHEHHWE U OKpYTJEHHE JCCATUYHBIX  JIpOOeil.
ApudmeTrnueckue NEHCTBUS C NAECATUYHBIMU Ipo0simu. [Ipukuaku pe3ynpTaToB
BBIYKMCIeHN. [IpeacTaBienne qecaTHIHON ApOOH B BHIe OOBIKHOBEHHOW APOOH 1
OOBIKHOBEHHOM B BUJE JICCATUYHOIA.

[IpouenTtel. HaxoxaeHune npoueHToB OT uyucina. HaxoxkaeHune yucina 1o ero
IPOLICHTAM.

Pelienne TekcTOBBIX 3a1a4 apu(METUYECKUMHU CIIOCOOAMH.

Beanunnbl. 3aBHCHMOCTH MEKAY BeJINYNHAMM

Enununet qussl, moiomanamn, o0bémMa, Macchl, BpeMEHHU, CKOPOCTH.

[Ipumepsbl 3aBUCUMOCTEN MEXy BennunHamu. [IpencraBieHue 3aBUCUMOCTEN B
Buje hopmy. Beraucnenus no popmynam.

YuciioBbie 1 0yKBEHHBIE BHIPAKCHUsA. Y PABHECHUS

UucnoBele BBIpAKEHMS. JHAYEHHUE YHCIOBOTO BhIpakeHUs. [lopsAnok nenicTBuii B
YHUCJIOBBIX BhIpaXkeHUsX. bykBeHHbIE BbIpakeHus. PackpbiTue ckoook. ®opmyibl.
VYpaBuenusi. Kopenb ypaBHeHHs. OCHOBHbIE CBOWCTBA YypaBHEHHU. PemieHue
TEKCTOBBIX 337]a4 C [IOMOIIBIK YPABHECHH.

JIEeMEHTBI CTATUCTHKH, BeposAiTHOCTH. KoMOMHaTOpHBIE 3a1a4H
[IpeacraBienue TaHHBIX B BUE TaOIMII,

Cpennee apudmernueckoe. CpeHee 3HaUCHUE BEITUYUHBI.

CnyuaitHoe coObiTHe. JloCTOBEpHOE M HEBO3MOXKHOE COOBITHS. BeposTHOCTH
CJIy4aiiHOTO cOObITHs. Pernienne KOMOMHATOPHBIX 3a/1a4.

I'eomerpuueckue purypsol.

N3MmepeHnst reoMeTpUYeCKUX BEIUYUH

Otpesok. Iloctpoenue otrpeska. JyimHa oTpe3ka, JoMaHOW. M3MepeHue IJIMHbI
OTpe3Ka, MOCTPOEHUE OTpe3Ka 3aJaHHOW JJIUHBI. [lepumeTp MHOTOyroJibHHKA.
ITmockocts. [Ipsamas. JIyu. Koopaunatssiii ayd. [Ikamer.

Yron. Buasl yrinos. ['pagycHas mepa yrina. M3amepeHne u mocTpoeHUE yriioB C
ITOMOUIBIO TPAHCIIOPTHPA.

[Ipsamoyronbauk. KBagpar. Tpeyronsauk. Buael Tpeyronsankos. Yucno.
PasenctBo (uryp. Ilonsitue u croiicTsa miomaau. [nomans npsiMoyroiabHUKa U
kBagpara. Ocbk cUMMETpUU QUTYPBI.

Harnsaablie npenctaBieHust 0 NPOCTPAHCTBEHHBIX (PUTypax:

OpsMOYTOJIbHBIN  mapaiienenunen, KyO0, nupamuaa. Ilpumepst pa3Béprok
MHororpaHHukoB. [lonstue u cBoiictBa 00bEMa. OO0BEM NPSIMOYTOIBHOIO
napaJjiesienurnena u Kyoa.

TEMATHYECKOE IINTAHUPOBAHHUE

TemaTnueckoe NMJIAHUPOBAHUE Y4YeOHOrO0 INpeaMeTa COCTABJIECHO C Yy4eTOM
padoueii nporpaMmmbl Bocnnutanus (MoayJib «lIkoabHbIH ypPoKk»).

Peanmaunﬁ BOCIIMTATCIIbHOT'O ITOTCHIMAJIa YPOKa IIpCAIIojIaracrt:



* YyCTAHOBJICHUE JOBEPUTENBHBIX OTHOIIEHUH MEXIy YUHUTEIEM U €ro
YUYEHUKAMH, CIOCOOCTBYIOIIMX  MO3UTUBHOMY  BOCHPHUSATHIO  yUYalIUMHCS
TpeOOBaHMIl U MPOCHO yUUTENs, IPUBJICUCHUIO UX BHUMAHUA K 00CYKIaeMoOil Ha
ypoke HH(pOpMAaINH, aKTUBU3ALNU UX TTO3HABATENIbHOM JIeATEIbHOCTH;

* IOOY>KJICHHE MIKOJIBHUKOB COONIOAATh HAa YPOKE OOILIEHPUHSATHIE HOPMBI
MOBEACHUS, MpaBHia OOLIEHUS CO CTAPIIMMU (YUUTEISIMH) U CBEPCTHUKAMU
(ILIKOTPHUKAMMU ), IPUHIIUITBEI Y4EOHOH TUCIUIUIMHBI U CaMOOPTaHU3aIIHH;

* IPUBJICYEHNE BHUMAHMSI IIKOJIbHUKOB K [ICHHOCTHOMY aCIEKTY M3y4aeMbIX
Ha YpOKax SIBJI€HU, OpraHu3alys UX padoThl € MOJy4aeMOM Ha ypOKE COLMATIbHO
3HaYMMOM HMH(poOpMalMel — HHULIHUHUPOBAHHUE €€ OOCYXIEHHUS, BbICKa3bIBaHMSI
YUYalIMMKCSI CBOETO MHEHMSI 110 €€ ITOBOJY, BBIPAOOTKH CBOETO K HEW OTHOIIEHUS;

* MCIIOJIb30BAaHUE BOCHUTATEIbHBIX BO3MOXKHOCTEW COEpKaHHUsS Y4YEOHOTIO
OpeaMeTa 4yepes3 IEMOHCTPALUIO IETSAM IPUMEPOB OTBETCTBEHHOT'O, IPAX/1aHCKOTO
MTOBECHUS, TPOSBIICHUS YEIIOBEKOIIOOUST M TOOPOCEPAEUHOCTH, Yepe3 Momodop
COOTBETCTBYIOLIMX TEKCTOB MJIs UTCHHs, 3a7ad I PEHICHUs, MPOOIIEMHBIX
CUTYyalUl JUisl OOCYKIEHUS B KJIACcCE;

*IPUMEHEHHE Ha YPOKE HWHTEPAKTUBHBIX (GOpM pabOThl yYaIIUXCs:
MHTEIJICKTYaJbHBIX WP, CTHUMYJIUPYIOUIMX TO3HABaTEIbHYI) MOTHBAIIUIO
IIKOJIbHUKOB; JUJIAKTHYECKOTO TeaTpa, IJe MOJy4YeHHbIe Ha YypOKE 3HaHUs
OOBITPBIBAIOTCA B TeaTPAlbHBIX TOCTAHOBKAX; JHCKYCCHH, KOTOpBIE [alOT
y4almMcsi BO3MOKHOCTb IPUOOPECTH OMBIT BEAECHUSI KOHCTPYKTUBHOTO JUAJIOTA;
IpynmnoBoil paboTkl WK paboOThl B Tapax, KOTOPbIE y4aT UIKOJIbHUKOB KOMaHHOU
paboTe U B3aUMOACHCTBUIO C JPYTUMHU JETbMH;

* BKJIIOUEHUE B YPOK WUIPOBBIX MPOILENYpP, KOTOPbIE IMOMOTaroT MOAAEpKaTh
MOTHBALMIO JETed K TMONY4YeHHIO 3HAHWW, HaJaXUBAaHUIO TO3UTUBHBIX
MEXJINYHOCTHBIX ~ OTHOLIEHWH B  Kjacce, TIOMOTalT  YCTaHOBIICHUIO
no00pokeIareTbHON aTMOc(epsl BO BpeMs YpOKa;

* opranu3anus medcTsa MOTHBHPOBAHHBIX U DPYAUPOBAHHBIX YUAIUXCS HAT
X HEYCIEBAIOIIMMHA OJHOKIACCHUKAMM, AIOIIET0 IIKOJbHUKAM COLMAIbHO
3HAYMMBIH OIBIT COTPYAHUYECTBA 1 B3AUMHOM MTOMOIIIH;

* MHUIIMUPOBAHWE ©  TOMACPXKKA HCCIEIOBATEIbCKOW  JCSTEIbHOCTH
[IKOJBHUKOB B paMKax pealu3alid HMH WHAWNBUAYAIBHBIX M TPYMHIOBBIX
HCCJIEIOBATEIbCKUX MPOEKTOB, YTO JACT IIKOJIbHUKAM BO3MOXKHOCTh MPHOOpECTH
HaBbIK CAMOCTOSATEIBHOTO PELICHUS TEOPETUYECKOM MpoOIeMbl, HaBBIK
TeHEpUPOBaHUS U OQOPMIIEHUS COOCTBEHHBIX HJEH, HABBIK YBaXXUTEJIbHOTO
OTHOILIEHUS K YYXKUM UAEsIM, 0popMIIEHHBIM B paboTax Apyrux UCCiIeqoBaTese,
HaBbIK IMyOJIMYHOTO BBICTYIJICHUS MeEpe] ayIuTOpUell, apryMEeHTUPOBaHUS U
OTCTanBaHUs CBOEH TOUKHU 3PEHHUS.

Ne Pa3nen /Tema KonuuectBo | KoHTposbHbIE
ypoka 4acoB paboThI

1 HarypanbHble uncna 21




CrnoxeHre U BBIMUTaHUE HATYpPaJIbHbIX 31 1
quUCeN
YMHOXKEHHUE U JIETICHUE HATYpaIbHbIX 32 1
qrcell
OOBIKHOBEHHBIE 1POOH 16 1
Jlecatuunble qpodu 54
[ToBTOpEHUE U cucTEeMaTU3aIUS 8 1
y4eOHOT0 MaTepualia
Pezeps 8
Uroro 170 4
KAJIEHJAPHO-TEMATHYECKOE INIAHUPOBAHUE
No No Tema ypoka JlaTa
n/m | ypoka
B [Tnan DaxT
TeMe
HarypaabHblie yucia (214yac)
1 1. | IloBTopenue. Psig HaTypalIbHBIX YUCET
2 2. | [loBTOpenue. Psg HaTypanbHBIX YHCEI
3 3. | JlmarHocTtudeckas padbora
4 4. | Hudps. Hecarnunas 3aIuCh
HATypaJTbHBIX YUCEI
5 5. | Hudpsr. Hecaruunas 3aIuch
HATypaJTbHBIX YUCEI
6 6. | LHudpsr. Jlecatuanas 3aMuch
HATypaJTbHBIX YUCEI
7 7. | Otpesok. [muHa oTpeska
8 8. | Otpesok. [lmuHa oTpeska
9 9. | Otpesok. [Inuna oTpeska
10 10. | Otpe3ok. [InuHa oTpe3ka
11 11. | [TnockocTs. [Ipsamas. Jlyua
12 12. | [TnockocTs. [Ipamas. Jlyua
13 13. | [ImockocTs. [Ipamas. JIyua
14 14. | llxana. KoopauHaTHBIN JTy4
15 15. | [lIxana. KoopauHaTHbIN Ty4
16 16. | [lIxana. KoopauHatHbBIN Ty4
17 17.| CpaBHeHHME HATYPAIbHBIX YUCET
18 18. | CpaBHEeHME HATYpaJIbHBIX YHCET
19 19. | CpaBHeHME HATYpaJIbHBIX YHCET




20 20. | Pemenue ynpaxHeHH

21 21. | Pemenue ynpaxHEeHHMA
CiokeHne U BbIYMTAHUE
HATYypaJbHbIX Ynces (314ac)

22 1. | Cnoxenue HaTypaJIbHBIX quce.
CBoiicTBa CIIOKEHUS

23 2. | Cnoxenue HaTypaJbHBIX YHCElL.
CBolicTBa CIOXKEHUS

24 3. | Cnoxenue HaTypaJbHBIX YHCElL.
CBolicTBa CI0XKEHUS

25 4. | CnoxeHue HaTypaJbHbIX YHCE.
CBoiicTBa CIIOKEHUS

26 5. | Beluntanue HaTypajgbHbIX YHUCEIT

27 6. | Beiuutanue HaTypaJIbHBIX YHCET

28 7. | BeluntaHue HaTypaJIbHBIX YUCEN

29 8. | Boluntanue HaTypaJbHBIX YHCEI

30 9. | YUucnoBbie u OYKBEHHBIC BBIPAKEHUS.
DopMyJIbl

31 10. | YucnoBble u OyKBEHHBIC BBIPAKCHUS.
DopMyJIbI

32 11. | Pemenue ynpakHeHUn

33 12. | KontposanHas padora Nel

34 13.| YpaBuenue

35 14.| YpaBHenue

36 15. | YpaBuenue

37 16. | Yroa. O6o3HaueHue yIiioB

38 17.| Yron. O6o3HaueHue yriioB

39 18.| Bugsl yrios. 3mepenue yrios

40 19.| Bugst yrios. 3mepenue yrios

41 20.| Buapl yrinos. 3Mepenue yriios

42 21.| Buasl yrios. 3Mepenue yriios

43 22.| MuoroyronsHUKHU. PaBHbIe DUTYPBHI

44 23. | MuoroyronsHuku. PaBHbie Qurypsi

45 24.| TpeyronbHUK U €r0 BUJIBI

46 25. | TpeyronbHUK U €r0 BUIBI

47 26. | TpeyroinbHUK U €ro BUJIbI

48 27.| IlpamoyronpHuk. Ocb  CHUMMETpUU

burypsl




49 28. | [Ipamoyronpauk. OcCh  CUMMETpUU
burypsl

50 29. | [Ipsamoyronpauk.  OCh  CUMMETpUU
burypsl

51 30. | Pemenune 3amau

52 31. | Pemenue 3anau
YMHoO:KeHUe U J1eJIeHHe HATYPaJIbHbIX
quces (324aca)

53 1. | YMHOXeHHE. [lepemectuTenbHOE
CBOWMCTBO YMHOKEHUS

54 2. | YMHOXeEHUE. [lepemecTuTenbrHOE
CBOMCTBO YMHO)KCHHUS

55 3. | YMHOXeHue. [TepemecTuTeapHOE
CBOMCTBO YMHOXECHUS

56 4. | CouerarenbHOE W pacHpelleTUTEIbHOE
CBOWMCTBA YMHOKEHHUSI

57 5. | CouerarenbHOE€ M pacHpeaeIUTEIIHHOE
CBOWMCTBA YMHOKEHHUSI

58 6. | CouerarenpbHOE U paclpeeIUTEIbHOE
CBOMCTBa YMHOKEHHUS

59 7. | Jlenenue HaTypaIbHBIX YHCEI

60 8. | Jlenenue HaTypaIbHBIX YHCEI

61 9. | Jlenenue HATYpaIbHBIX YHCE

62 10. | [lenenne HaTypaJIbHBIX YHCET

63 11. | Aenenuie HaTypaJIbHBIX YHACEIT

64 12.| JleneHnue ¢ ocTaTKOM

65 13.| JleneHue ¢ oCTaTKOM

66 14.| JleneHue ¢ 0CTaTKOM

67 15. | Crenens uncna

68 16. | Crenens uncna

69 17. | Pemenue ynpaxHeHUun

70 18. | KonrpoabHasi padora Ne2

71 19. | [Tnomans. [Tnomanp mpssMoOyToIbLHIKA

72 20. | Tnomanp. ITnomaas mpsSIMOYroJIbHAKA

73 21. | Ilnomanp. [1nomans mpsMOyToJIbHUKA

74 22. | IIpaMOyTOIbHBIN Mapaieaenunes.

[Tupamua




75 23. | [IpssmoyrobpHBIN apasieenue].
[Tupamuga

76 24. | [IpssMoyTOIpHBIN TapajieeuIIe].
[Tupamua

77 25. | O6BEM IPAMOYTOIBHOTO
napaiesnenumnena

78 26. | O6bEM IPSAMOYTOIBHOTO
napaiesnenumnena

79 27.| O6bEM PSMOYTOIBHOTO
napaiesenumnena

80 28. | KomOuHaTOpHBIE 331291

81 29. | KomOuHaTOpHBIE 331291

82 30. | KomOuHaTopHbIE 331291

83 31.| Pemenne 3amau

84 32. | Pemrenne 3amau
Oo0bikHOBeHHBIE 1poOu (164acoB)

85 1. | Ilonatue oOBIKHOBEHHOU IpOOH

86 2. | [TonsiTrie 0OBIKHOBEHHOW IPOOH

87 3. | [TonsTHe OOBIKHOBEHHOW IPOOH

88 4. | IlonsiTHiE OOBIKHOBEHHOU IpoOH

89 5. | IlpaBuiibHBIE M HENpaBUJIbHBIE JIPOOU.
CpaBHeHue apoOeit

90 6. |IIpaBunbHbIE W HEMpaBUIIBHBIC APOOH.
CpaBHeHue apooOeit

91 7. | IlpaBuiibHBIE M HENpPaBUJIbHBIE JIPOOU.
CpaBHeHnue apo0eit

92 8. | CmoxxeHrne ®W BBIYMTAHHE JApoOCH ¢
OJIMHAKOBBIMU 3HAMEHATEISIMU

93 9. | CmoxeHne ®W BBIYMTAHHE JApoOEH ¢
OJIMHAKOBBIMH 3HAMEHATEIISIMU

94 10. | Apobu u neneHue HaTypaabHBIX YHCEI




95 11.| CmemanHbIC YKCIa

96 12.| CmemaHHbIC YKCIA

97 13. | CMmemaHHbIe YnCIa

98 14. | CmemaHHbIe YncIa

99 15. | Pemenue ynpaxHeHUH

100 16. | Pemienue ynpaxxHeHui
JecaTuanbie 1podu (54 yaca)

101 1. | IlpencraBieHue o AECATUYHBIX IPOOSIX

102 2. | IlpencraBieHue o JECATUYHBIX APOOSX

103 3. | [IpencraBnenue o AeCATUYHBIX TPOOSX

104 4. | [IpencraBneHue 0 AECATUYHBIX TPOOSX

105 5. | CpaBHeHUE NECATUYHBIX IpoOeit

105 6. | CpaBHEHHUE AECATUYHBIX APOOEH

107 7. | CpaBHEHHUE AECATUYHBIX APOOEH

108 8. | Oxpyrnenue uncen. [Ipukuaku

109 9. | Oxpyrnenue uncen. [Ipukuaku

110 10. | Oxpyrnenue yucen. [Ipukunku

111 11.| CioxxeHrne ¥ BBIYMTAHUE IECATUYHBIX
npo0beit

112 12.| CnoxxeHrue W BBIYNTAHHE JECITUYHBIX
nipooOeit

113 13.| CnoxeHre M BBIYNTAHHE JECITUYHBIX
Jpo0eit

114 14.| CnoxxeHre ¥ BBIYMTAHUE IECATUYHBIX
npobeit

115 15.| CnoxxeHre ¥ BBIYMTAHUE IECATUYHBIX
npoben

116 16.| CioxxeHre ¥ BBIYATAHUE JIECATUYHBIX
Jpo0eit

117 17.| Pemenue ynpaxHeHUH

118 18. | Konrposannasi padora Ne 3

119 19. | YMHOXEHUE AECATUUHBIX ApoOeit

120 20.| YMHOXeHHE IeCITUIHBIX Apo0ei

121 21.| YMHOXeHUE eCITUUHBIX Apo0ei

122 22.| YMHOXEHHUE IeCITUYHBIX Apo0ei

123 23.| YMHOXEHHE IECITUIHBIX ApoOei

124 24.| YMHOXEHHE IeCITUIHBIX ApoOei

125 25.| YMHOXEHUE IeCITUYHBIX Apo0ei

126 26.| Jlenenue AeCATUYHBIX ApoOEH

127 27.| JleneHue AeCATUYHBIX ApOoOEH




128

28.

Jlenenue necaTUUHBIX IpoOei

129 29. | [lenenue AeCATUYHBIX IPpOOEit

130 30. | JleneHue AeCATUYHBIX ApOoOEH

131 31.| JleneHue AeCATUYHBIX ApoOEH

132 32.| JleneHue AeCATUYHBIX ApoOei

133 33. | Jlenenue necATUYHBIX IpoOei

134 34.| JleneHue AeCATUYHBIX IpoOei

135 35. | JleneHue AeCATUYHBIX ApoOeH

136 36. | JleneHue AeCATUYHBIX ApoOei

137 37.| Jlenenue necATUYHBIX IpoOei

138 38. | Jlenenue necsATUUHBIX IpoOei

139 39.| Jlenenue AeCATUYHBIX ApoOeH

140 40. | Cpennee apudpmetndeckoe. CpemHee
3HAYCHHE BEIIMYUHBI

141 41.| Cpennee apudmernueckoe. Cpennee
3HAYCHUEC BEJTUIMHBI

142 42.| Cpennee apudmermaeckoe. CpenHee
3HAYCHUEC BEITUIMHBI

143 43.| IlportenTsl. HaxoxaeHue MpoOIeHTOB OT
qucia

144 44.| Ilpouentsl. HaxoxaeHue MpoieHToB OT
qucia

145 45. | Ilpouentsl. HaxoxaeHue MmpoieHToB OT
qucia

146 46. | Ilpoutentsl. HaxoxaeHue mpoieHToB OT
qucia

147 47.| HaxoxaeHue gucria 1mo ero mporeHTaM

148 48.| HaxoxaeHue gnciia 1Mo ero mporeHTam

149 49.| HaxoxaeHue 9nciia Mo ero mporeHTam

150 50. | Haxoxxmenne gunciia 1mo ero mporeHTam

151 51. | Pemenune 3amau

152 52.| Pemenne 3amau

153 53. | Pemenne 3amau

154 54.| Pemenne 3ama4




IloBTOpEHME U cUCTEMATH3ALNS
yueOHoro marepuaJa (8 yacon)

155 | 1. JleficTBUS ¢ HATypaJIbHBIMHU YHCIIAMHU
156 | 2. Penienne ypaBHeHUM
157 | 3. Penienne ypaBHeHUM
158 | 4. JleficTBUS ¢ JECATUIHBIMHA IPOOSIMHU
159 | 5. Pemienne ypaBHeHUM
160 | 6. 3agaun Ha TIPOLICHTHI
161 | 7. [ToaroroBka KOHTPOJIBHOM paboTe
162 | 8. Konrpoabnast padora Ne 4
Pe3eps (8uacos)
163 | 1. Pemenue ypaBHeHHi
164 | 2. 3a7a4u HA TTPOLICHTHI
165 | 3. HaxoaeHue mporeHToB OT Ynciia
166 | 4. HaxoaeHue mporeHToB OT Ynciia
167 | 5. HaxosxJieHue yucia 1o ero nporeHTam
168 | 6. HaxoxaeHune yrciia mo ero nporeHTaM
169 | 7. Cpenuee apudmernueckoe. CpeaHee
3HAYCHUEC BEJTUIMHBI
170 | 8. HTorosbiii ypok




PABOYAS TITPOI'PAMMA
O NIPEAMETY «MATEMATHKA»
6 KJacc



HOACHUTEJBHASA 3AIIMCKA

Paboyast mnporpamMma coctaBieHa Ha ocHOBe DeiepaibHOTO rOCyAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHAapTa OCHOBHOTO 00111ero 00pa3oBanus ¢ yuetoM Paboueii
MPOrpaMMbl BOCIIUTAHUSI HAYAJBHOTO O0IIEero 0Opa3oBaHusi, OCHOBHOTO OOIIETO
oOpa3oBaHMs, CpeaHero ooOmero ooOpazoBaHuUs, aBTOpcKod mporpammbl A.l.
Mepznsika (Matemaruka. 5-11 kmaccel. A.I'. Mepznsk, B.b. [lononckuii, M.C.
Sxup u ap. — M.: Benrana-I'pad, 2019. — 152 c.), B COOTBETCTBUH C y4eOHBIM
TUIAHOM.

VY4eOHO-MeTOINYECKH KOMILJIEKC: Marematuka 6 KJ1acc TUTSE
ob1eo0pa3oBarenbHbIx opranuzanuii / [A.I'. Mepansk, B.b. Ilononckuii]; mox
penakuueit B.E. ITogonbckoro-M.: IIpocsemienue, 2021 - 334c¢.: ui.

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHUA IIPEIMETA

JIMYHOCTHBIE Pe3yJIbTaThl
Y ooyuarowezoca cghopmupyemca:

L OTBCTCTBCHHOC OTHOIICHUC K YUCHHUIO,

L TOTOBHOCTh M  CIIOCOOHOCTH 06yqa10nmxc;1 K CaMOpa3BHUTHIO H
CaMOO6pa3OBaHI/II-O Ha OCHOBC MOTHBAIINH K 06yquH}0 H IIO3HAaHHIO,

L4 YMCHHC ACHO, TOYHO, I'PaMOTHO MH3JIaraTb CBOM MbICIIM B YCTHOﬁ )41

IMACBMEHHOM pPEYH, INOHUMATh CMBICI TIOCTABJIECHHOM 3aJaydd, BBICTPAUBATH
apryMEHTAIMIO, IPUBOJIUTH TPUMEPHI U KOHTPIIPHUMEDHI;

o Ha4aJIbHBIE HABBIKU AIANITAllMU B JUHAMUYHO U3MEHSIOIIEMCS MUPE;

o DKOJIOTMYECKasl KyJbTypa: LIECHHOCTHOE OTHOLIEHUE K IIPUPOJHOMY MUDY,
TOTOBHOCTh CJIEZIOBaTh HOpPMam MPHUPOJIOOXPAHHOTO, 3/I0pPOBbECOEpEraromiero
IIOBEJICHNUS;

o CIIOCOOHOCTH K AMOLIMOHAIBHOMY BOCIIPUATHIO MAaTEMaTHUYECKUX OObEKTOB,
3a/1a4, pEIIEHUN, PAaCCyKICHUM;

o YMEHHE KOHTPOJIHMPOBATh MPOLIECC U PE3YJIbTAaT Y4eOHON MaTeMaTu4ecKon
NEeATEIIbHOCTH;

o YMEHHE COCPEAOTOYNTh BHUMAaHUE Ha LICHHOCTHOM aCIIEKTe, U3y4aeMbIX Ha
YpPOKax SIBJICHUH.

o YMeHue opraHu3oBaTh paboOTy € TMOJy4aeMOl Ha YpPOKE COLUAIBHO

3HAYUMON uWHGOpMaLUEe, HHUIMUPOBAHUE €€ OOCYXKIICHMS, BBICKAa3bIBAHUE
y4allMMHUCS CBOETO MHEHHS 1O TOBOJY 3TOW HHGOpMaIvu, BbIpabOTaTh CBOE
OTHOIIIEHUE K HEU.

Oobyuarowuiica noayuum 603MOHCHOCMb 01 POPMUPOBAHUS:



o MEePBOHAYAILHBIX TPEACTABICHU 00 anreOpanveckorl Hayke Kak cdepe
YeJIOBEYECKON AESITeTbHOCTH, 00 3Tamax e€ pa3BUTHs, O €€ 3HaYUMOCTH IS
Pa3BUTHS IUBUJIN3ALUN;

o KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B OOLIEHMM U COTPYIHUYECTBE CO
CBEPCTHUKaMM B 00pa3oBaTeNIbHOM, y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKON U
IPYTUX BUJAX JACATEIBbHOCTH;

o KPUTUYHOCTH MBILIUIEHUS, YMEHHUE PACIIO3HABATH JJOTHYECKN HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (PaKTa;

o KPEAaTUBHOCTU MBILUICHUS, NHUIIUATUBbI, HAXOAYUBOCTH, AKTUBHOCTHU IPU
pelIeHNH anredpandeckux 3a1ad;

o UTPOBBIX HABBIKOB, KOTOPBIE IIOMOTAIOT MOAACPKATH MOTUBALIMIO JE€TEU K
IIOJIYYEHHUIO 3HAHUM, HATAXKUBAHUIO ITIO3UTUBHBIX MEKIMYHOCTHBIX OTHOILLIEHUH B
KJ1acce;

L4 HaBbIKAa OKa3aHWA WUJIW ITPHUHATHUSA HIC(l)CKOfI ITIOMOIIIH, )_'[a}omeﬁ IIKOJIbHUKaM
coHaJIbHO 3HAYUMBII OMBIT COTPYAHUYCCTBA U B3aMMHOM IIOMOIIIH,
L OCHOB HCCHCHOB&TGHBCKOﬁ ACATCIBbHOCTH (t{epe3 peajin3aliio HMH

HWHAWBUAYAJIBHBIX MW TPYIIIOBBIX HCCICAOBATCIBCKUX HpOGKTOB). 910 JacT
BO3MOXXHOCTD HpI/IO6p€CTI/I HaBBIK CAMOCTOATCIILBHOI'O PCIICHHA TGOpCTPI‘iGCKOﬁ
HpO6H€MBI, HaBBbIK I'CHCPHUPOBAHUA H O(l)OpMJICHI/IH COOCTBEHHBIX HIICI?I, HaBBbIK
YBAXKUTCJIbHOTO OTHOIICHHUA K UYKUM HACAM, O(l)OpMJICHHBIM B pa60TaX APYyrux
HCCHGHOB&TGHGﬁ, HaBBIK HY6JII/I‘-IHOF O BBICTYIIICHUA IICPCH ay,ZIHTopHeﬁ,
APryMCHTHPOBAHUA N OTCTAUBAHUA CBOEH TOYKHU 3pCHHA.

MeTanpeamMeTHbie pe3yJbTAThI

Pezynamuenvie ynusepcanvnsle oeiicmeus

Ooyuarowuiica nayuumcsa:

o dopMyIHpOBaATh U yIEPKUBATH YUEOHYIO 3a/1auy;

° BriOupaths JeWCTBUSL B COOTBETCTBUM C TMIOCTABJICHHON 3amaueidl u
YCJIOBUSAMM €€ pealln3alliu;

o [InanupoBath MyTH MOCTHOXKCHHS II€J€H, OCO3HAHHO BBHIOMpPATh Hanbojee
s pexTuBHBIE CIOCOOBI peIIeHUs] YUeOHBIX U TT03HABATEIbHBIX 33]1a4;

o [IpenBuneTh ypoBEHb YCBOCHHS 3HAHUM, €0 BPEMEHHBIX XapaKTePUCTHK;

° CocTaBnsaTh IJIaH U TIOCIICA0BATEILHOCTD JCHCTBUIA;

o OcyliecTBIATh KOHTPOJIb MO 00pa3lly M BHOCHTb HEOOXOIUMBIE
KOPPEKTUBBI,

o AJIeKBaTHO OIICHMBATh MPABUJIBLHOCTh WJIM OIIMOOYHOCTH BBITOJTHEHUS

y4ueOHOM 3a1auu, €€ 0ObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€
pelIeHuUS;

o Cnnyath criocoO IEHCTBHS U €T0 Pe3ysbTaT € 33aHHBIM ATAJIOHOM C LIEbIO
0OHapyKEeHHsI OTKIIOHEHUH U OTIMYHM OT 3TAJIOHA;

o6ylmlomuﬁc;1 nojiyaum 603MOJICHOCHIb HAYHUUMDbCA:



o Onpenensatb  MOCIAEAOBATENBHOCTh  MNPOMEXYTOUHBIX  LEJed |
COOTBETCTBYIOIIUX UM JIEMCTBUU C Y4ETOM KOHEYHOI'O PE3yJIbTaTa;

o IIpenBuaeTs BO3MOXKHOCTH IIOJIYYEHUS KOHKPETHOTO pE3yJbTaTra IIpH
pELICHUH 3a1ad4;

o OcCylIecTBIIATh KOHCTATUPYIOUIMIA M TMPOTHOZHPYIOIIUN KOHTPOJIb IO
pe3yabTaTy U IO cnoco0y AEHCTBUS;

o Boigensate u (opMynupoBaTh TO, YTO YCBOCHO M, YTO HY>KHO YCBOHWTb,
ONPENEIIATh KAYE€CTBO U YPOBEHb YCBOCHHUS;

o KOHLIEHTPUPOBATh  BOJIO  JUIsl  NPEOJOJICHUS  HMHTEJUIEKTYaJIbHBIX

3aTpyAHCHUN U PU3NYECKUX TPETISITCTBUM.
KoMMmyHnKaTHBHBbIE YHHMBeEpPCAJbHbIE TeHCTBUS

Ooyuarowuiica nayuumcsa:

o Opranu3oBbIBaTh y4€OHOE COTPYTHUUECTBO U COBMECTHYIO JAESATEILHOCTD C
YUYUTEIEM U CBEPCTHUKAMU: ONPEICTATh LEIU, pacnpeneisith (GyHKIUA U POJIU
YYaCTHHUKOB,

o B3auMopeiicTBoBaTh M HaXOauTh 0OIIME CMOCOOBI pabOThI; paboTaTh B
Tpymme: HaXoAWTh oOllee pelieHrue W paspeniaTh KOH(IMKTBI Ha OCHOBE
COTJIaCOBaHUS MO3UIUHN U yUETa UHTEPECOB; CIyIIaTh MapTHEPA; GOPMYITUPOBATD,
apryMEHTUPOBaTh U OTCTAaUBATh CBOE MHEHUE;

o [IporHo3npoBaTh BO3HUKHOBEHHE KOH(PIMKTOB MPU HATUYUU PA3HBIX TOUEK
3pEHUS;

o Pa3zpemarh KOHGQIMKTBI Ha OCHOBE YYETa HHTEPECOB W IMO3MLMNA BCEX
YYaCTHHUKOB;

o KooparHnupoBaTe M NpUHUMATh Pa3IMYHbIE IO3UIMU BO B3aNMOJCHCTBUN;
o ApryMEHTHpPOBATh CBOKO MO3WLHI0 M KOOPAWHHUPOBATH €€ C IMO3HUIUSAMHU

NapTHEPOB B COTPYJHUYECTBE MPHU BBIPAOOTKE OOILErO PEIICHUsS] B COBMECTHOM
NEeSATENbHOCTH;

o paboTaTh B Mapax, KOTOpbIE ydaT HIKOJbHUKOB KOMaHIHOW paboTte u
B3aUMOJICHCTBHIO C IPYTHUMH JIETbMH.

Oobyuarowuiica noayuum 603MOMHCHOCHb HAYYUMBCA:

. JICICTBOBATh C YYETOM ITO3WILHMHU JAPYTOr0 M YMETh COTJIACOBBIBATH CBOH
JICUCTBUS,

. yCTaHaBJIMBATh M TMOACPKUBATh HEOOXOAMMBIE KOHTAKTHI C JAPYTUMU
JII0JIbMU, BJIaJIes HOPMaMU U TEXHUKOUN OOIIECHHUS;

. JTUCKYTHUPOBaTh Ha ypOKe, YTOOBI MOJYYUTh BO3MOXKHOCTH NpHOOpecTd
OTBIT BEJICHHUS KOHCTPYKTHBHOTO JWAaJioTa; T'PYIMIOBOM paboOThl WK pabOThl B
napax, KOTOpbl€ yyaT IIKOJbHHKOB KOMaHJHOW paboTe W B3aUMOJEHCTBHUIO C
OPYTUMU JE€THbMU.



ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIE 1eHCTBUA

Ooyuarowuiica nayyumes:

e CaAMOCTOSITEIBHO BBIIACIATH U (POPMYIHPOBATH [TO3HABATEIBHYIO 11EJTh;

¢ HCIOJb30BATH OOIIME MPUEMBI PEIICHUS 3a]1ay;

o TMPUMEHATH IMpaBUJa U TIOJIb30BAThCS HMHCTPYKIMSIMH U OCBOCHHBIMU
3aKOHOMEPHOCTSIMU;

¢ OCYIIECTBIIATh CMBICJIOBOE UYTCHUE;

e cCO3/aBaTb, NPUMEHATh M MNpeoOpa30OBbIBATh 3HAKOBO-CHMBOJIUYECKHE
CpelCTBa, MOJENH U CXEMBI JUJISl pEIICHU 3a/1a4;

e CaMOCTOSITENIBHO CTaBUTH 1I€TH, BbIOMpaTh W CO37aBaTh AJITOPUTMBI IS
pelIeHus yueOHBIX MaTEeMaTHYECKUX MPOoOIIeM;

e TIOHMMATbh CYUTHOCTh AITOPUTMUYECKHUX MPEANUCAHUN U YMETh I€UCTBOBATh B
COOTBETCTBHH C MPEIOKEHHBIM AJITOPUTMOM;

o TIOHMMATh U UCMOJIH30BATh MATEMATUYECKHUE CPEICTBA HATIISIHOCTHU (PUCYHKH,
YEepTEKHU, CXEMBI U Jp.) I WUTIOCTPALIMK, UHTEPIPETAIINH, APTYMEHTAIINH;

e HAaXOJWTh B PAJIMYHBIX HCTOYHHUKAX HWHGOPMAINIO, HEOOXOIUMYIO ISt
pEelIeHUs] MaTeMaTH4eCKUX MpoOseM, U MPEJCTaBisATh €€ B MOHITHOU ¢dopme;
OpPUHUMATh pElIeHWEe B YCIOBUAX HEMOJHOM W H30BITOYHOW, TOYHOU U
BEPOSITHOCTHOM MH(OpMAIINH;

Ooyuarowuiica noayyum 603MOHCHOCHb HAYYUMbCA:

e YCTaHaBIMBATh NPUYUHHO-CJIEICTBEHHBIE CBS3M; CTPOUTH JIOTUYECKUE
paccyXJIeHUs, yMO3aKtoueHUs (MHIyKTUBHBIE, IeTyKTHUBHBIC U TI0

e QHAJIOTHH) U BBIBOJIHI;

e (¢opmupoBaTh y4eOHYI0 U OOIIENOJIb30BATEIBCKYI0 KOMIETEHTHOCTH B
00J1aCTH UCTIOJIb30BaHMs HHGOPMAIIMOHHO ~-KOMMYHHUKAIIMOHHBIX

o TtexHosoruil (MKT-komnereHTHOCTH);

e BHJCTHh aIreOpanyecKyro 3a7ady B JPYTHUX JIUCHUILIMHAX, B OKpYXKaroleh
KU3HH,

e BBIJBUraTh THUMOTE3bl TMPU PEIIEHHH YYEOHBIX 3a7ad W TOHUMATh
HEO0OXOIUMOCTh UX MPOBEPKU;

o IUIAHUPOBATh M OCYIICCTBIISATH JCSATEIBHOCTh, HAIMPAaBICHHYIO Ha pEIICHUE
3a/1a4 UCCJIeI0BAaTEIbCKOrO XapaKTepa;

« BbIOMpaTh HanboJiee pauoHaIbHbIE U A((DEKTUBHBIE CITOCOOBI PEIICHMS 3a/1a4;
e HHTEPIPETUPOBATh WH(MOPMAITMHU (CTPYKTYPHUPOBATh, MEPEBOANTH CILIOIIHON
TEKCT B TaOJMILy, TPE3EHTOBATH MOIYyYEHHYI0 HH(POPMALIHIO, B

o TOM ynciie ¢ nomoipsto MKT);

e OILICHUBATh MHGOPMAIUIO (KpUTHYECKAs OIICHKA, OIEHKA JOCTOBEPHOCTH);

e YCTaHABIIMBATh MPUUYUHHO-CIIC/ICTBCHHBIE CBSI3U, BHICTPAUBATh PACCYKIICHHUS,
000011IeHHS;

e OTBETCTBEHHOMY I'PKJAHCKOMY MOBEJCHUIO, MIPOSIBJICHUIO YE€ITOBEKOIIO0US U
100pOCEepACYHOCTH, Yepe3 MOAOOpP COOTBETCTBYIOIIMX 3adad I PEHICHUS U
po0JIeM i 00CYKIACHUS.



IIpeaMeTHBbIE pe3yJbTAThI
JeIMMOCTh HATYPAJIbHBIX YHCe
Ooyuarowuiica nayuumes:
e Onepupogamv nOHAMUAMU: NEIUTENb, KPATHOE, MPOCTOE YUCIO, COCTABHOE
YHCII0, OOIIMIA NeIUTeNb, HAaUOOJBIIUKA OOIIMN NEIUTENIh, B3aUMHO IPOCTHIC
yrcna, olliee KpaTHOEe, HaMMEeHbIee ollee KpaTHOE, MPU3HAKU JCIMMOCTH Ha
2,3,5,9,10;
o Onucvieames TpaBWIa HAXOXKJACHUS HAMOOJIBIIET0 OOIIEro JAeNUTEs,
HAaUMEHBIIEro O0IIEro KPaTHOTO HECKOJIBKUX YUCEN, Pa3NIOKEHHs] HATyPaIbHOTO
YKCJIa Ha IPOCThIE MHOXKUTEIIN;
OObIKHOBEHHBbIE IPOOH
Ooyuarowuiica nayyumes:
Dopmynuposames  onpeoesieHus NOHAMUL: HECOKpaTuMas ApoOb, oOIui
3HaMEHaTeNb JBYX Ipo0eH, B3auMHO oOpaTHbie uucia. [IpuMeHATb OCHOBHOE
CBOMCTBO JApoOM nsi cokpauieHus: ApooOeil. IlpuBoaute apobu k o00memy
3HameHaTeno. CpaBHUBaTh ApoOU. BBINOMHATE apudmeTHueckue NeUCTBUS Hall
OOBIKHOBEHHBIMU Ap0o0siMU. HaxoauTh IpoObh OT YMClia U YKCIIO MO 3aJaHHOMY
3HayeHuto apodu. IIpeoOpa3oBbiBaTh OOBIKHOBEHHBIC APOOU B JIECSITUYHBIC.
Haxoaute gecsatuunoe npuOiamxkeHne 00ObIKHOBEHHOU JIPOOH.
OTHOLIEHNS U TPONIOPUNH
Ooyuarowuiica nayuumcsa:
o  Dopmynuposams  onpeoeieHus  NOHAMUL:  OTHOUICHUS,  MPOIOPIIHH,
IPOLIEHTHOE OTHOIIEHUE JBYX YHUCEJ, MPSIMO MPOMOPIUOHAIBHBIE U OOpaTHO
IPONOPLUHUOHAIIBHBIE BEJMYHMHBI, IPUMEHSATh OCHOBHOE CBOWCTBO OTHOIIECHUS U
OCHOBHOE CBOMCTBO Mponopuuu. [IpuBoauTs mpuUMeEpbl U ONKCHIBATh CBOWCTBA
BEIIMYMH, HAXOJAIIMXCSI B TMPAMOM U OOpaTHOM  MPOMOPIMOHATBHBIX
3aBUCUMOCTSIX. HaxoauTh MpOIIEeHTHOE OTHOILIEHUE JBYX YKCeN. JIeauTh yucio Ha
MPONOPIIMOHAIBHBIC YACTH.
e 3anucevieamv ¢ TOMOIIBbIO OYKB OCHOBHBIE CBOMCTBa JApOOH, OTHOILIEHHUS,
MIPOTIOPIIVH.
o Ananuzuposams WHPOPMALIMIO, MPEICTABICHHYIO B BHJE CTOJIOYATHIX U
KPYTOBBIX IMarpaMM U MPEJICTABISATH HHPOPMALIUIO ¢ UX TTOMOIIIBIO.
o [Ilpusooums mnpuMepbl CIy4alHBIX COOBITUM, HAXOJIUTh BEPOSTHOCTH
CIIy4alfHOTO COOBITHS B OTIBITAX C PABHOBO3MOXXHBIMH HCXOaMH.
o Pacnosznasams Ha yepTekKax U PUCYHKAX OKPYKHOCTb, KPYT, IWIMHAP, KOHYC,
cbepy, map U X AIEMEHTHl. Pacno3HaBaTh B OKPYKAIOIIEM MHUpPE UX MOJCIIH.
CTpouTh C MOMOIIBIO IUPKYJS OKPY>KHOCTH 3aIaHHOTO paauyca. M300paxkats
pa3BepTKU IWIMHIAPA U KOHyca. Ha3piBaTh mpuOIMKEHHOE 3HAYCHUE YHCIIa T
Haxoaute ¢ momonisio popmyt JyiHy OKpy)HOCTH. [Tnomans kpyra.
PaunoHajibHble Ync/Ia U 1elicTBUS HAJ HUMU
Ooyuarowuiica nayuumcs:
. Dopmynuposams ONpeieTCHUE MOJOKUTEIbHBIX U OTPUILIATEIILHBIX YHCEIl,
onpeneinieHre MoAyJsia uucia. DopMynupoBaTh OINpeAeTIeHUE KOOPAUHATHOM



npsiMoil. CTpOUTh Ha KOOPAWHATHOM MPSIMOM TOUKY C 3aJaHHOM KOOPIAMHATOM,
ONPENETATh KOOPAUHATY TOUYKH.

. Xapaxkmepuzoeams MHOXECTBO IedbiX uuced. OOBICHATH TMOHATHE
MHOKECTBA PAIlMOHATBHBIX YUCET.
. Cpasnusams  pallMOHANbHBIE YuCHa. BBIMOTHATE apudMeTHdyecKue

JeMCTBHS Ha/l pallMOHATILHBIMU YUCIIaMU. 3alMChIBATh CBOICTBA apu(hMETHIECKUX
JACUCTBUIM Haa palMoOHaJbHBIMH 4uciaMd B Buae ¢Gopmyn. HasbiBath
Kod(ppuineHT OYKBEHHOTO BBIPAKCHUSI.

. Ilpumensims CBOWCTBA MPU PELICHUH YPABHEHUH. PeliaTe TEKCTOBBIE 3a/1a4n
C IOMOIIIBIO YPAaBHEHUIA.
. Pacnosnaséams Ha pHUCYHKaxX U 4YepTexkax MEPICHAUKYISIPHbIE H

napasulieJabHble IpsSIMbIE, PUTYPbI, UMEIOLIUE OCh U LIEHTP CUMMETPHUH. Y Ka3bIBATh
B OKpY’KaloLIEM MHpE MoJeiIu 3Tux ¢(uryp. PopMyinpoBaTh OIpeneIcHUe
MEPHEHANKYJISIPHBIX U MapauIeIbHbIX OpsIMbIX. CTPOUTH C TOMOIIBIO YTOJIbHUKA
napajuieibHble U NEPIEHANKYIISIPHBIE TIPSIMBIE.

. Obvsacuams W WUIIOCTPUPOBATH TOHATHE KOOPAMHATHOM IIOCKOCTH,
CTPOUTHh Ha KOOPJWHATHOM IUIOCKOCTH TOYKM C 3aJaHHBIMU KOOpPJIHWHATAMH,
OnpeaeNnsaTh KOOPAUHATHI TOYEK Ha MIOCKOCTU. CTpPOUTH OTIEIbHBIE TpaduKu
3aBUCUMOCTENl MEXAy BEJIMYMHAMU [0 TOYKaM. AHaIM3UpoBaTh TIpauku
3aBUCUMOCTEN MEX1y BEIMUMHAMM (PACCTOSIHUE, BPEMsI, TEMIIEpaTypa U T.I1.)

COIJEPKXAHHUE YYEBHOI'O IIPEJIMETA

JeJIMMOCTh HATYPAJIbHBIX YHCeJT

JMeaurenn m kpatsble. [Ipusnaku nenumoctu Ha 10, Ha 5, Ha 2. [IpusHaku
nemumoctd Ha 9, Ha 3.IIpocthie m cocraBHble umciia. HanbGompimmii oOmiuid
nenutenb. HanMensinee oliiee kpaTHOE.

OObIKHOBEHHBbIE APOOH.

OcHoBHOe cBoiicTBO Apodu. Cokpaiiienue apo0eii, mpuBeIeHre ApoOdu K 001eMy
3HameHaTento. CpaBHeHue ApooOeil. CioxeHue U BhIUMTaHuEe APOoOeil ¢ pa3HbIMU
3HaAMEHATeJISIMU. Y MHOXKeHHUe Jipodeil. Haxoxaenue npobu ot uucia. BzaumHo
oOpatnble uncna. Jlenenue apooeit. HaxoxxaeHue yucia no 3HaYEHUIO €ro JPOoOHu.
[IpeoOpazoBanrie OOBIKHOBEHHBIX JpoOeil B JecAThYHble. beckoHeuHbIe
nepuoaudeckue apoodu. Jlecaruunoe npudImKkeHrne 0OBIKHOBEHHO JIPOOH.
OTHOLIEHNS U TPOMOPLHH.

OtHomenusi. Ilponopumu. I[IpouentHoe oTHomeHue AByx uwmcen. llpsmas u
oOpaTHasi MPOMOPUMOHATIBHBIE 3aBUCUMOCTH. JlemeHne 4ducia B JTaHHOM
oTHomieHUH. OKpyXHOCTh M Kpyr. JnwHa okpyxHoctu. I[lnmomans kpyra.
Hunmuuap, xonyc, map. Juarpammer. CryuaiiHbie COOBITHS, BEPOSITHOCTb,
CITy4alHBIX COOBITHM.

PaunoHajibHble YMc/Ia U 1efiCTBUSA HAJ HUMHU.

IHonoxuTenbHbIE U OTPUIIATENbHBbIE uncaa. KoopauHatHas npsimas. [ensie
yucna. PamuonansHbie uucia. Moayne uucna. CpaBHeHue uyucen. CroxeHue
panuoHaNbHBIX yncesl. CBOMCTBA CIIOKEHMS pallMOHAJIBHBIX 4Yucell. Berautanue
palMOHAJIBHBIX YHUCEI. Y MHOXKEHHE PallUOHANIbHBIX uyncell. CBOMCTBA YMHOXKEHUS



panoHanbHbIX  uMcen.  Koagouuuent.  PacnpenenurenbHoe — CBOWCTBO
YMHOXeHHUs. JleneHne panuoHanbHbIX uncelsl. Pemenue ypaBHeHmil. Pemenne
3ajady ¢ mnomolblo ypaBHeHud. llepnennukyinspHeie npsimbie. OceBas u
LHeHTpanbHas cumMetpud. [lapannensHbie npsimble. KoopanHaTHas IIIOCKOCT.

TEMATHYECKOE IINTAHUPOBAHHUE

TemaTnuyeckoe IUIaHMPOBaHUE Y4eOHOIO NpeaMeTa COCTABJIECHO € y4eTOM
paboueii nporpaMMbl BociuTaHust (MoayJb «lIkoabHBIH YPOK»).
Peanu3zanus BocnuTarenbHOIoO NOTEHIMANIA YPOKA MPEATIOIAraer:

* YyCTAHOBJICHUE JOBEPUTENBHBIX OTHOIIEHUN MEXIy YUYHUTEIEM U €ro
YUYEHUKAaMH, CIIOCOOCTBYIOIIMX  MO3UTHUBHOMY  BOCHPUATHIO  YYaIlUMHUCA
TpeOOBaHUI U MPOCHO yUUTEINS, MPUBICUCHUIO UX BHUMaHUs K 00CyXAaeMOl Ha
ypoke HH(pOpMAaINH, aKTUBU3ALMN UX TTO3HABATENIbHOM JIeATEIbHOCTH;

* IOOYX/I€HHE IIKOJBbHUKOB COOMIONATh HAa YpPOKE OOLIENPHHSITHIE HOPMBI
MOBEACHUS, MpaBuia OOLIEHUS CO CTApIIUMHU (YUUTEISIMU) U CBEPCTHUKAMH
(ILIKOJIbHUKAMU), MPUHLUIIBI Y4€OHOUM TUCUHUIIIIMHBI U CaMOOPTaHU3all|HY;

* IPUBJICYCHUE BHUMAHUS IIKOJIBHUKOB K [IECHHOCTHOMY aCHEKTy M3y4aeMbIX
Ha ypOKax SIBJIEHUH, OpraHu3anus ux padoThl ¢ MOJIy4aeMOW Ha YPOKE COIL[UATbHO
3HAYUMON HH(pOpMalUeld — WHULIUUPOBAHHE €€ OOCYXIEHUS, BbICKA3bIBAHUS
yUYalIMMKCSI CBOETO MHEHHMSI 110 €€ MTOBOJY, BBIPAOOTKH CBOETO K HEW OTHOIIEHUS;

* MCIIOJIb30BaHUE BOCHUTATEIbHBIX BO3MOXKHOCTEHW COpep:KaHHUsS Y4YEOHOro
IpeIMeTa yepes AEMOHCTPALIUIO AETSIM IIPUMEPOB OTBETCTBEHHOTO, TPAXkKJAHCKOTO
MOBEJICHUS, IIPOSBICHUS YEJIOBEKOIIOOUs U J10OpOCEPACUHOCTH, Yepe3 Moadop
COOTBETCTBYIOLIMX TEKCTOB JMJI YTCHMs, 3adad JJisi pElICHUs, MPOOJIIEMHBIX
CUTYyalHi 1151 00CYKJIeHUs B KJIacce;

*IPUMEHEHHE Ha YPOKE HWHTEPAKTUBHBIX (QOpM pabOThl yYalIMXCH:
MHTEJUIEKTYaJbHBIX UIpP, CTUMYJUPYIOIIMX TO3HABAaTEIbHYI0 MOTUBALIMIO
IIKOJIbHUKOB; JTUIAKTUYECKOTO TeaTpa, IJie MOJIy4YEHHble Ha YpOKE 3HaHUs
OOBITPBIBAIOTCS B TeaTpajbHBIX IMOCTAHOBKAaX; JAHMCKYCCHM, KOTOpbIE JaroT
y4alumMcsi BO3MOXKHOCTb IPUOOPECTH ONBIT BEACHHSI KOHCTPYKTUBHOIO JIUAJIOT;
rpynnoBoi paboThl UM PabOTHI B Mapax, KOTOPbIE y4aT IIKOJbHUKOB KOMaHIHOM
paboTe U B3aMMOJEHCTBHUIO C IPYTUMU IETbMU;

* BKJIIOYEHHE B YPOK MIPOBBIX IPOLEAYP, KOTOPBIE IMOMOTa0T NOAAEPKATh
MOTHBALMIO JETE K TMOJIYYEHUIO 3HAHUM, HAJAXUBAHUIO IO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOLIEHMH B  Kjacce, IMOMOTalOT  YCTaHOBJIEHUIO
n00poKenareaIbHONU aTMoc(epbl BO BpeMsl YPOKa;

* opranu3anus me@cTsa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX YUAIUXCS HAJ
UX HEYCIIEBAIOUIMMHU OJHOKJIACCHUKAMM, JAOIIEr0 IIKOJBbHUKAM COLMAIbHO
3HAYUMBIN OMBIT COTPYIHUYECTBA U B3aUMHOMN TTOMOIIIH;

* MHULIMMPOBAHWE W  TOJJEPKKA  HCCIEAOBATEIbCKOM  JIEATETbHOCTH
IIKOJBHUKOB B paMKax pealu3alid HMMH WHJWMBHAYaJIbHBIX M TPYHIOBBIX
UCCIIeI0BATENIbCKUX MIPOEKTOB, YTO JACT IIKOJIbHUKAM BO3MOXHOCTh TPUOOPECTH
HaBBIK CaMOCTOSITEJIBHOTO  DPEIICHHUS TEOPETHUYECKOM MpoOJieMbl, HaBBIK
reHepupoBaHusi U O(OpPMIIEHUS] COOCTBEHHBIX HJAEH, HAaBBIK YBaXUTEIHHOIO



OTHOUIIEHUS K YY>KUM HJIesIM, O(pOPMIIEHHBIM B paboTax JPYTruX UCCIeI0BaTeNeH,
HABbIK IMyOJIMYHOTO BBICTYIUICHUS TEpel aylIuTOpUell, apryMEeHTUPOBAaHUS U
OTCTaNBAaHUS CBOEH TOUKHU 3PEHUS.

Ne | Paznen /Tema KonuuectBo | Kontponsn
4acoB pl€ padOThI
1 | AenuMocTh HaTypalbHBIX YUCEN 16 1
2 | OOBIKHOBEHHBIE IPOOH 39 1
3 | OTHOLIEHUS U IPONIOPLIUU 24
4 | ParimoHanbHBIE YKClIa U I€UCTBUA HaQ HUMH | 61 2
5 | IloBTOpeHue 16
Peseps 14
Uroro 170 4

KAJIEHAJAPHO-TEMATHYECKOE INTAHUPOBAHUE

Ne | Nes Tema ypoka [ara

n/n | reme Ilnan dakr
JeJIMMOCTh HATYPAJIbHBIX YHCeJ
(164)

JlenuTenu u KpaTHbIE

JlenuTenu u KpaTHbIe

[Tpu3Haku nenmumocty Ha 10, Ha 5, Ha 2

ITpuznaku nenumocty Ha 10, Ha 5, Ha 2

ITpusnakm nenumoctu Ha 10, Ha 5, Ha 2

[Tpu3Haku genumoctd Ha 9, Ha3

[Ipu3Haku nenmuMoctu Ha 9, Ha3

[Ipu3Haku nenmuMoctu Ha 9, Ha3

0N OTPAWIN|F
OO INO OB WIN |-

9 [IpocTeie U cocTaBHBIE YUCIIA

10 |10 HanGonpmmuii o0 geIuTelb
11 |11 HanGonpmmuii o0 AeIuTelb
12 |12 HanGonpmmuii o0l AeIuTelIb
13 |13 Haunmensblee ob1iee kpaTHoe.
14 |14 Haunmensbliiee ob11ee KpaTHoeE.
15 |15 Haunmensbliee ob11ee KpaTHoeE.
16 |16 IToBTOpEHUE U cCHCTEMATH3AIIHUS.

OO0bIKHOBEHHBbIE Apo0H (394)




17 |1 OCHOBHOE CBOMCTBO ApOOH

18 |2 OCHOBHOE CBOMCTBO ApOOH

19 |3 CokpamnieHue apooei

20 |4 Cokparienue apooen

21 |5 Cokparienue apooei

22 |6 Cokparienue apooen

23 |7 [IpuBenenue npodu K odIIEMY
3sHameHarelno. CpaBHEHHE ApoOei

24 |8 [IpuBenenue npodu K odIIEMY
3sHameHarenno. CpaBHEHUE ApoOei

25 |9 [IpuBenenue apodu Kk odIIEMY
3HamMeHaTenmo. CpaBHEHHE APOOCH

26 |10 [IpuBenenue apodu Kk odIIEMy
3HameHarenno. CpaBHeHHE Apodei

27 |11 [IpuBenenue aApodu K odIIEMY
3HaMeHatenno. CpaBHeHHE apodeit

28 |12 [IpuBenenue aApodu K odIIEMY
3HaMeHatelnno. CpaBHeHHE apobeit

29 |13 CnoxeHue U BRIYUTAaHHUE IpoOeit

30 |14 CroxeHre U BRIYUTAHHUE IpoOeit

31 |15 CroxeHre U BBIYUTAHHUE Ipo0Oeit

32 |16 CroxeHre U BRIYUTaHHE IpoOeit

33 |17 CioxeHre U BRIYUTAHKE IpoOci

34 |18 YMHOKEHHE ApoOeit

35 |19 YMHOkeHue apodei

36 |20 YMHOXEHHE TpoOei

37 |21 YMHOXEHHE TpoOeit

38 |22 KonTpoabHas padora Ne 1

39 |23 Haxosxaenue apoou oT yuciia

40 |24 Haxoxaenue qpolu oT yucia

41 |25 Haxoxaenue qpolu oT yucia

42 |26 B3anmMHo oOpaTHbIC uncia

43 | 27 Henenue apobeii.

44 |28 Jlenenue npoOeid.

45 |29 Jlenenne npoOei.

46 |30 Jlenenne npoOei.

47 |31 Haxoxnenue uncia 1mo 3Ha4eHuro €ro
Ipodu

48 |32 Haxoxnenue uncia 1mo 3Ha4eHUI0 €ro
npodu

49 |33 Haxoxaenue ynciia mo 3Ha4€HUIO €T0

npodu




50 |34 [TpeoOpazoBanre 0OBIKHOBEHHBIX
npoOeii B ICCATUYHBIC

51 |35 [TpeoOpazoBanre 0OBIKHOBEHHBIX
npoOeii B IECATUUHBIC

52 |36 beckoHeuHbIe TTepruoaUIECKIEC
JCCSITHYHBIC TPOOH

53 |37 JlecaTuaHoe NpuOImKeHNe
0OBIKHOBEHHOMW JpOo0H

54 |38 JlecsiTuuHOE MPUOTMKEHHE
OOBIKHOBEHHOH ApOoOH

55 |39 [ToBTOpEHUE U cucTEeMaTU3aAIUS
y4e0HOro MaTepuara.
OTHomeHuss U nponopunu (244)

56 |1 OTHOIIEHNS.

57 |2 OTHOIIICHUS.

58 |3 OTHOIIEHNS.

59 |4 [Tponopuuu

60 |5 [Tponopuuu

61 |6 [Tponopuuu

62 |7 [IponieHTHOE OTHOIIEHUE ABYX YHCEI

63 |8 [TporieHTHOE OTHOIIIEHUE ABYX YUCEIN

64 |9 [TporieHTHOE OTHOIIEHUE ABYX YUCEN

65 |10 [Ipsimast u oOpaTHas
IPONOPIMOHAIILHBIC 3aBUCUMOCTH

66 |11 [Ipsimast u obpaTHas
POIOPIIMOHATILHBIE 3aBUCUMOCTH

67 |12 KonTposabHas paGora Ne 2

68 |13 JleneHue yncia B JaHHOM OTHOIICHHH

69 |14 OKpY>KHOCTh U KPYT

70 |15 OKpYKHOCTb U KPYyT

71 |16 JnunHa okpyxHoctd. [nomans kpyra

72 |17 JnunHa okpyxHoctu. [nomans kpyra

73 |18 [{uuHap, KOHYC, ap

74 119 JlnarpaMMbl

75 120 JlnarpaMMbl

76 |21 Cnydaiinbie coObITHs. BeposiTHOCTD
CITyYafHOTO COOBITHS

77|22 Crnyuaitnble coObITHs. BeposaTHOCTS
CITyYafHOTO COOBITHS

78 |23 [ToBTOpEHME M cHCTEMaTH3AITHS

y4eOHOTo MaTepualia




79 |24 [ToBTOpEHUE U cucTEMaTHU3ALUS
y4eOHOTO MaTepuaia
PanuoHajJbHbBIE YHCJIa U AelCTBUA
Haja Humu (614)

80 |1 [TonoxxutenbHbIE U OTPUIIATEIILHBIC
qrcia

81 |2 [TonoxxutenbHBIE U OTPUIIATEIILHBIC
qrcia

82 |3 KoopaunatHas npsiMast

83 |4 KoopaunatHas npsiMast

84 |5 Ilennie uncna. ParmonanpHbIC YHCTIA.

85 |6 Ilenple uncna. PanpoHaapHBIC YHCIIA.

86 |7 Moaynp uncia

87 |8 Moyab yncia

88 |9 Mopynb uncia

89 |10 CpaBHEHHE YHUCEI.

90 |11 CpaBHEHHUE YHCElL.

91 |12 CpaBHeHHE YHuCel.

92 |13 CroxeHune pallMOHAIIbHBIX YHCE

93 |14 CroxeHne pallMOHaIIbHBIX YHCE

94 |15 CrnosxeHue parmoHaIbHBIX YHCENT

95 |16 CrnokeHre parioOHaIBHBIX YACETT

9% |17 CroxeHne paluOHaIIbHBIX YHCE

97 |18 CBolicTBa CIIOXKEHUS PallMOHATBHBIX
quCe

98 |19 CBoiicTBa CIIOKEHUS PAIIHOHATBHBIX
quCeN

99 |20 BolunTanue panroHaIbHbIX YUCE

100 | 21 BolunTanue panroHagIbHbIX YUCEN

101 | 22 Brruntanue panmoHaIbHBIX YACEI

102 | 23 Brruntanue panmoHaIbHBIX YHCEI

103 | 24 YMHOKEHHE pALIMOHAIBHBIX YUCET

104 | 25 YMHOKEHHE PALMOHAIBHBIX YUCET

105 | 26 YMHOKEHHE pallMOHATBHBIX YHCEl

106 | 27 CBoiicTBa YMHOXEHUS PAIIMOHATIbHBIX
qUCeN

107 | 28 CBoiicTBa YMHOXEHUS PALlMOHAIBHBIX
quCen

108 | 29 CBoiicTBa YMHOKEHHUS PallHOHATbHBIX

qHCCI




109 | 30 Koaddunument, pacnpeaenurenbHoe
CBOMCTBO YMHOKECHUS

110 |31 Koaddunment, pacnpeaenurenbHoe
CBOMCTBO YMHOKECHUS

111 | 32 Koaddunment, pacnpenenurenbHoe
CBOMCTBO YMHOXCHHSI

112 |33 Koaddunment, pacnpenenurenbHoe
CBOMCTBO YMHOXCHHSI

113 | 34 Koaddunment, pacnpeaenurenbHoe
CBOMCTBO YMHOKECHUS

114 | 35 JleneHne pauvOHAIBHBIX YHCEN

115 | 36 Jlenenue panmoHaabHbIX YHUCEIT

116 | 37 JleneHnue pauMoHaIbHbBIX YHCEI

117 | 38 Pemienne ypaBHeHU

118 | 39 Pemenne ypaBHEHHIA

119 |40 Pemienne ypaBHeHUM

120 |41 Pelienue ypaBHeHHI

121 |42 KonTpoabHas padora Ne3

122 | 43 Pemenue 3a/1a4 ¢ MOMOIILIO YPABHEHUH

123 | 44 Pemenue 3a/1a4 ¢ MOMOINIBIO YPAaBHEHUH

124 | 45 Penrenue 3a1a4 ¢ nOMOIIBIO YpaBHEHUH

125 | 46 Pemenne 3a/1a4 ¢ mOMOIIBIO YpaBHEHUI

126 | 47 Pelenue 3a1a4y ¢ mOMONIbIO YpaBHEHUI

127 |48 IToBTOpEHUE U cCHCTEMATHU3ALIUS.

128 | 49 [TeprieHAMKYISIPHBIEC MPSIMBIE

129 | 50 [leprieHIMKYISIPHBIE MPSIMBIE

130 |51 [lepieHAUKYISIpHBIE IPSIMBIC

131 |52 OceBasi ¥ IEHTpaJIbHAS CHMMETPUH

132 | 53 OceBasi M IEHTpaJIbHAS CHMMETPUH

133 |54 [TapanyienbHble OpsIMbIE

134 |55 [TapanienbHble OpsIMbIE

135 | 56 KoopnHaTHas Ij0CKOCTh

136 | 57 KoopanHaTHast MII0CKOCTh

137 |58 KoopaunartHas miockocTh

138 | 59 ['padpuxu

139 | 60 ['paduxu

140 | 61 ['paduxu
IloBTOpPEHME U cUCTEeMATH3ALMUSA
NPOViIeHHOT0 Y4e0OHOTr0 MaTepuaJia
(164)

141 |1 OCHOBHOE CBOMCTBO ApoOHU




142 | 2 OCHOBHOE CBOMCTBO ApOOH

143 | 3 CrioxeHre U BRIYUTAHKE IpOOCi

144 | 4 CnoxeHue U BhIYUTAaHUE ApoOei

145 |5 CrnoxeHre U BBIYUTaHHUE IpoOeit

146 |6 YMHOXEHHE TpoOeit

147 |7 YMHOXEHHE TpoOeit

148 | 8 Haxoxnenue npobu oT uncia

149 |9 Haxoxnenue npobu oT umncia

150 | 10 Haxoxaenue uncia no 3Ha4€HUIO €ro
apoou

151 |11 Haxoxaenue ynciia mo 3Ha4eHUIO €ro
npodu

152 |12 [Tponopiuu

153 | 13 IIporieHTHOE OTHOIICHUE ABYX UHCEII

154 | 14 Crno)XeHue palmoOHAIbHBIX YHACEN

155 | 15 Jlenenre 1 yMHOXKEHHE palliOHATbHBIX
qHUCeN

156 | 16 [ToBTOpEHHUE U cHUcTEMATHU3ALUA
MIPOMJICHHOT0 Y4eOHOTO MaTepHralia
Pe3eps (144)

157 |1 OObIkHOBEeHHBIE 1poou. CriokeHue u
BBEIYUTAHHE.

158 | 2 OObIkHOBEHHBIE 1poOu. CrioxkeHue u
BBEIYUTAHHE.

159 |3 OOBIKHOBEHHBIE IPOOH. Y MHOXKEHUE U
JICJICHHE.

160 | 4 OOBIKHOBEHHBIE IPOOU. Y MHOKEHHE U
JICJICHHE.

161 |5 ParnmmoHnanbsHbBIE Uncia.

162 | 6 ParmonanpHbie ynca.

163 | 7 KoopauHatHast iI0CKOCTb.

164 | 8 ['padpuxu

165 |9 ['eomeTpuueckuii MmaTepual.

166 | 10 ['eomeTpuueckuii MmaTepual.

167 | 11 IIponeHTHI.

168 |12 [TpoLeHTHI.

169 |13 [IpakTUKO-OPUEHTUPOBAHHBIE 3aJA4UH.

170 |14 [IpakTUKO-OPUEHTUPOBAHHBIE 3aJAUH.




PABOYUE INPOI'PAMMBbI
O INPEIMETY «AJI'EBPA»



PABOYASA ITPOI'PAMMA
IO IMTPEJAMETY «AJI'EBPA)
7 KIIACC

MHMOACHUTEJBHASA 3AIINCKA



Paboyast nporpamMma coctapieHa Ha ocHOBe DeiepabHOrO roCyAapCTBEHHOTO
00pa30BaTeNpHOro CTaH1apTa OCHOBHOTO 00111eT0 00pa3oBanus ¢ yuetoM Paboueii
MPOrpaMMbl BOCIIUTAHUSI HAYaJIBbHOTO 00IEero 00pa3oBaHusi, OCHOBHOTO OOIIETO
o0Opa3oBaHMsl, CPETHETO 00IIEero 00pa30BaHUsI, ABTOPCKOM MPOrpaMMBI 110 airedpe
FO.H. MakapsiueBa Bxopsmeid B cOOpHHUK pabouux nporpamm «IIporpammer
001e00pa3oBaTeNbHBIX yUpexACHU: Anredpa 7 Kiaccy, COCTaBUTENb: T.A.
Bypmuctposa. - 2-e u3a., gorm. - M.: [Ipocsemenne, 2020-113c.
Y4debHOo-MeToandYeckuii KoMIuieke: Anredpa 7 kimacc st 001eo0pa3oBaTeIbHBIX
OpraHu3alfil ¢ MPUIOKEHUEM Ha 3JeKTpoHHOM Hocutene/ [FO.H. Maxkapebrues,
H.I'' Munmox, K.M. Hemkos, C.b. CysopoBa]; mnoxn penmakuuen C.A.
Tensaxosckoro - M.: IIpocsemienue, 2014 - 287c.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPEJIMETA

JIMYHOCTHBIE Pe3yJIbTAThI
Y ooyuarowezoca cghopmupyemca:

o OTBETCTBEHHOE OTHOIICHUE K YUEHUIO;

o ['OTOBHOCTL M  CNOCOOHOCTH OOyYalOIMUXCS K CaMOpPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTUBALIMU K O0YUYEHHUIO U O3HAHMIO;

o YMeHue SCHO, TOYHO, TPAMOTHO H3JlaraTb CBOM MBICIM B YCTHOM U

NMCbMEHHON pEYd, TNOHUMATh CMBICT IOCTABIEHHOM 3aJayd, BBICTPAUBATH
apryMEHTalUI0, IPUBOJIUTh NIPUMEPHI U KOHTPIIPUMEDBI;

o HauanbHble HaBBIKK aJanTallui B JUHAMUYHO U3MEHSIOIIEMCSI MUPE;

o DKojiornyeckasl KyJbTypa: LIEHHOCTHOE OTHOIIEHUE K MPUPOJTHOMY MUY,
TOTOBHOCTh CJIEIOBAaTh HOPMaM MPUPOJAOOXPAHHOTO, 30POBbECOEPETAIOIIETO
MOBEICHUS;

o CrnocoOHOCTh K  AMOIIMOHAIIBHOMY  BOCHPHSTHIO  MaTeMaTHYE€CKUX
00BEKTOB, 33/1a4, PEIICHUH, PACCYKICHUI;

o YMeHue KOHTPOJMPOBATH MPOIIECC U PEe3yIbTaT YU4eOHON MaTeMaTUYeCKOM
NeATEIIbHOCTH;

Ooyuarowguiica noayuum 603moxHcHocms 01 Popmuposanus:

o [lepBOoHaUaNbHBIX MPEJCTABICHUN 00 anreOpanueckoil Hayke Kak cdepe
YEeJIOBEUYECKOU JEATEeIbHOCTH, 00 3Tamax e pa3BUTHS, O €€ 3HAYUMOCTH s
pPa3BUTHUSI [IUBUIIU3AIUY;

. KoMMyHUKATUBHON KOMIIETEHTHOCTH B OOIICHWUU W COTPYJIHHUYECTBE CO
CBEPCTHUKAMH B 00pa30BaTEIbHON, YU4eOHO-UCCIEI0BATEIBCKOM, TBOPUECKON U
JIPYTUX BUJIaX AESTEIbHOCTH;

° KpI/ITI/I‘-IHOCTI/I MBIIJICHUA, YMCHHUC pacCiio3HaBaTb JJOIT'MYCCKH
HCKOPPCKTHBIC BBICKA3bIBAHUS, OTJINYATh TUIIOTC3Y OT CI)aKTa;
L4 eraTI/IBHOCTI/I MBIIJICHUSA, MTHUIWATHUBbI, HAXOJUYUBOCTHU, AKTUBHOCTHU IIPpH

pelIeHNH alireOpanyecKux 3aj1ay;

MeTal'lpe)]MeTHI)Ie PE3YJIbTATbI



Pecynamuenvle ynueepcanvHule oelucmeus
Ooyuarwwuiica nayuumcsa:

° dopMyIUPOBATh U yACPKUBATH YUCOHYIO 3a/1a4y;

° BriOupate JEWCTBHS B COOTBETCTBUHM C IIOCTABJICHHOW 3amadeld U
YCIIOBHSIMH €€ pean3allii;

° [InaHupoBaTh MyTH JAOCTHKEHUS II€JIeH, OCO3HAHHO BBIOMpATh HamboJiee
3¢ peKTUBHBIE CITIOCOOBI peIIeHNs YISOHBIX U IMO3HABATEIIbHBIX 33]1a4;

° [IpenBuaeTh YpOBEHb YCBOCHUS 3HAHUM, €M0 BPEMEHHBIX XapaKTEPUCTHK;

° CocTaBnsaTh INUIAH U ITOCJIEA0BATEILHOCTD JCHCTBHIA;

o OcCylnIecTBIATh, KOHTPOJIb MO 00pa3ily U BHOCUTH HEOOXOJIUMBIC
KOPPEKTUBHI;

° AJIGKBaTHO OIICHUBATh IPABWJIBHOCTh WU OIIMOOYHOCTH BBITIOTHEHUS

y4eOHOM 3a/1auu, €€ 0OBEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIE BO3MOMXHOCTH €€
pelieHus;

o Cnuyath ciocod JEHCTBUS U €ro pe3yJIbTaT C 3aJaHHBIM 3TaJIOHOM C LIEJIbIO
O0OHapy»XEHUsI OTKJIOHCHUH U OTJIMYUNA OT ITAJIOHA;

o 00yuaowuiica ROJaYYUm 603MO}CHOCHb HAYUUMbCA:

o OmnpenensiTe  MOCHEAOBATEIBHOCTh  IPOMEXKYTOUHBIX  LEJed U
COOTBETCTBYIOIIUX UM JICHCTBUN C Y4ETOM KOHEUHOI'O PE3YJIbTATA;

o [IpenBuneTb BO3MOKHOCTH TOJY4YEHHUSI KOHKPETHOTO pe3yJibTara Mpu
pelieHuu 3a1ay;

o OcyniecTBIATh KOHCTATUPYIOMIUA M MPOTHO3ZUPYIOUIUKA KOHTPOJb 10
pe3yibTaTy U Mo Croco0y AeHCTBUS;

o Boeigensate u hopmynupoBaTh TO, YTO YCBOEHO U, YTO HYXKHO YCBOUTD,
ONpENEeIIATh Ka4eCTBO U YPOBEHb YCBOCHHS;

o KonnienTpupoBaTh  BOJIIO IS TNPEOAOJCHHUS]  MHTEIUICKTYaIbHBIX

3aTpyAHEHUN U PU3NYECKUX TPETSTCTBUM.

Kommynukamuenule ynusepcaivbHnule 0eiiCcCmeus

Ooyuarwwuiica nayuumcsa:

e Opranu3oBbIBaTh y4eOHOE COTPYAHHUYECTBO M COBMECTHYIO JICSATEIBHOCTH C
YUYHUTEIIEM M CBEPCTHUKAMU: OIPEACIATh IENH, pacTpeaeisaTh (PYHKIIMU U POJIH
YYaCTHUKOB,;

e BzaumozeiicTBOBaTh M HAXOAUTH OOITHE CIIOCOOBI pabOThI; padOTaTh B IPYIIIIE:
HAXOJUTh OOIIee pelieHrue M paspeniaTh KOH(MIUKTH Ha OCHOBE COTJIaCOBaHUSA
MO3WIMA W ydé€Ta HWHTEPECOB; CIymaTh mapTHEpa; (OPMYIUPOBATH,
apryMEHTHPOBATh M OTCTAUBATh CBOE MHCHUC;

e [IporHo3upoBaTh BO3ZHHMKHOBEHHWE KOH(JIMKTOB MPHU HAIWYUH PAa3HBIX TOUYCK
3peHUSI,;

e Pazpemarp KOH(MIMKTEI HAa OCHOBE YyYE€Ta HWHTEPECOB U TIO3UIIMA BCEX
YYaCTHHKOB,;

e KoopauHupoBaTh ¥ NPUHUMATH PA3TMYHbIC TIO3UITUU BO B3aUMOJICHCTBUN;



e ApryMEHTUPOBATH CBOI IO3UIHI0O M KOOPJAWMHUPOBATH €€ C MO3UIUASIMHU
MapTHEPOB B COTPYAHHUYECCTBE IPH BBIPAOOTKE OOIIEr0o PEIICHUS B COBMECTHOM
NIeITEAbHOCTH,

Obyuarowuiica noayuum 603MOHCHOCHb HAYYUMBCA:

e JlelicTBOBAaTh C Y4YETOM IIO3UIMM JAPYTrOro M YMETh COTJACOBBIBATH CBOU
JICUCTBUS,

e VcTaHaBIMBaTh M TIOJJICP)KHUBATh HEOOXOIHMMBIE KOHTAKTBI C JPYyTHMH
JIOABMH, BJaJiess HOpMaMH M TEXHUKOMN OOIICHUS;

Ilo3nasamenvhule ynugepcanvHole 0eicmeus
Ooyuarowuiica nayyumes:

o CaMOCTOSTENHHO BBIACIATH i (POPMYIMPOBATH TTO3HABATEILHYIO 11€7Th;

o Hcnonb3oBaTh 0011Me TPUEMBI PEICHUS 33/1aY;

o [IpumeHATr mNpaBuia U MOJIB30BaTbCS MHCTPYKUUSIMA U OCBOCHHBIMU
3aKOHOMEPHOCTSMU;

o OcCyHIECTBIATh CMBICIIOBOE YTEHHUE;

o Co3naBatb, NPUMEHATH W MPeoOpPa3OBBIBATH 3HAKOBO-CHMBOJIMYECKHUE
CPEACTBA, MOJEIH U CXEMBI JUUIS PELICHUS 3a/1a4;

o CaMOCTOSITEIbHO CTaBUTh €M, BHIOUPATh U CO3/1aBaTh QJITOPUTMBI IS
penieHus: yueOHbIX MaTEMAaTUYECKUX TPOOIIeM;

o [loHnMaTh CyIIHOCTh QITOPUTMUYECKHMX TMPEANUCAHUNA W YMETh

NEMCTBOBATh B COOTBETCTBUH C MPEII0KEHHBIM AIITOPUTMOM;

e [loHuMare W UCHONB30BATH MATEMATUYECKUE CPEIACTBA HAIJISIHOCTH
(pUCyHKH, 4YepTeXH, CXEeMbl W Jp.) Ui WUIIOCTpAlUU, HWHTEPIpETaluy,
apryMeHTaluu;

o Haxonuth B paznuyHBIX HCTOYHUKAX WHGOPMAINIO, HEOOXOIUMYIO IS
pelIeHHs MaTeMaTUYeCKuX NpoOsieM, W MPEACTaBIATh €€ B MOHATHON (opme;
OPUHUMATh pEIIeHHEe B YCIOBUAX HEMOJHOM W H30BITOYHOW, TOYHOM U
BEPOSITHOCTHOM MH(OpMaIINH;

Oobyuarowuiica noayuum 603MONCHOCHb HAYUUMbCA:

e  VYcraHaBIMBAaTh MPHYMHHO-CJCACTBEHHBIC CBS3H; CTPOUTH JIOTHYCCKUE
pacCyXICHHS, YMO3aKIIIOUeHUs (MHIyKTUBHBIC, ACIYKTUBHBIC U TI0 aHAJOTHH) U
BBIBO/IBI;

e  ®dopMupoBaTh Y4eOHYIO W OOIIEIOJIE30BATEIBCKYI0 KOMIIETCHTHOCTH B
00JacTH WCMOIB30BaHUS WH(OOPMAINMOHHO —KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA
(UKT-KOMIIETEHTHOCTH);

e  Buuers anrebpanueckyro 3aaauy B JPYTUX JUCHHUIUIMHAX, B OKPY’KaroIeh
KHU3HU;

e  BrigBurare rumote3sl MPU  PEIICHUH YUYEOHBIX 3a7ad HM TOHUMATh
HEO0OXOMMOCTh UX TIPOBEPKH;

e [InanupoBaTh U OCYIIECTBIATH ACATCILHOCTD, HAIIPABJICHHYIO HA PEIICHUE
3a]1a4 UCCIIeI0BATEIbCKOTO XapaKTepa,;



e  BriOupares Hambomnee pamvoHambHbe W A()PEKTUBHBIC CHOCOOBI PEIICHUS
3ajady;

o WNutepnperupoBars  uHQOpManmu  (CTPYKTYpUpOBaTh,  MEPEBOJAUTH
CILJIOIITHOM TEKCT B TaOJIUILy, MPE3EHTOBATh MOJYYECHHYIO0 HH(POPMAITUIO, B

° Towm uncne ¢ momoipio UKT);

o OuenuBath HHPOPMAITUIO (KPUTHIECKAsI OIICHKA, OI[EHKA JJOCTOBEPHOCTH ),
o YcranaBnuBaTh MIPUYUHHO-CJICJICTBEHHBIC CBSI3H, BBICTpPanuBaTh

paccyxaeHus, 0000IIeHMs.
IIpeameTHbIe pe3yabTaThbl 0CBOEHUA padoyeil MporpaMMbl

Yucaa 1 BLIYMCTIEHUS

o BbImonHsaTh, coyeTasi yCTHbIE U NMHUCHMEHHBIE MPUEMBI, apuPMEeTHIECKUe
JEUCTBUSA C PalMOHAJIbHBIMU YHCIIAMY;
o HaxonuTe 3Ha4eHUs YUCIOBBIX BBIPAKEHUMW; MPUMEHSITh Pa3HOOOpa3HbIE

CHOCOOBI U TPUEMBI BBIYMCIICHHS 3HAUEHHI JPOOHBIX BBIPAKEHUM, COIEPKAIINX
OOBIKHOBEHHBIE U JIECATUYHbBIC TPOOU;

o [TepexoauThs OT OJHOM (hOPMBI 3aMMCH YUCEN K APYroi (MmpeoOpa3oBbIBATH
JECATUUHYI0 JIpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECITHUYHYIO, B
YaCTHOCTH B OECKOHEUHYIO AECATUYHYIO IpOOb);

o CpaBHUBATH U YIIOPSAAOYUBATH PALIUOHAIIBHBIC YUCIIA;

o OKpyrJIsTh Yncia;

o BBINONHATh NPUKUAKY UM OLEHKY pe3yJbTaTa BBIYUCICHUW, OIEHKY
3HAYEHUIN YUCIOBBIX BBIPAXKEHUI;

o BBINONHATH IEMCTBUA CO CTETIEHSIMU C HATYPAJIbHBIMU MTOKA3aTEISMU;

o [IpyuMeHATh TpPU3HAKU  JCIMMOCTH, pa3JI0KEHUE Ha  MHOXKUTEIU
HATypaJIbHBIX YUCET;

o Pemiath npakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3AHHBIE C OTHOIIECHUEM

BEJIMYMH, NPOIOPLHOHAIBHOCTBIO BEJIWYWH, MPOLEHTAMH; WHTEPIPETHPOBATH
pe3yabTaThl PEMICHHS 3a4a4 ¢ YYETOM OIPAHUYEHUM, CBA3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

AJuire0OpanvecKue BhIPaKEHUA

o Hcnonb30BaTh anreOpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOTO MaTepHaa;

o Haxonuth 3HaueHus OYKBEHHBIX BBIPAKEHHM MpPU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX;

o BeimonHsATh  mpeoOpa3oBaHUs  LEIOrO0  BBIPAXKEHUS B MHOIOYJIEH
IpPUBEACHUEM MOJIOOHBIX CIIara€MbIX, PACKPBITUEM CKOOOK;

o BBINONHAT YMHOKEHME OJHOYIEHA HAa MHOTOWIEH M MHOTOYJIEHA Ha
MHOTOWIEH; MPUMEHATH (POPMYJIbI KBaJipaTa CyMMbI U KBaJipaTa pa3HOCTH;

o OcCyHIeCTBIIATh PA3JIOKEHNE MHOTOUYJIEHOB HAa MHOXHTENIHM C TOMOIIBIO

BBIHECCHHMSI 3a CKOOKM OOIINEero MHOXUTENS, TPYIIUPOBKU CJaraeMsix,
npuMeHeHus: (HOPMYJT COKPAIIEHHOTO YMHOXKEHHS,

o [TpumensTh mpeoOpa3zoBaHusi MHOTOWICHOB JIJIsl pEIICHUS Pa3IMYHBIX 337124
W3 MAaTEMAaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATbHON MMPAKTHUKY;



o Hcnonb30BaTh CBOMCTBA CTENEHEH C HAaTypaJbHBIMU MOKAa3aTEIsIMU IS
npeoOpa3zoBaHuUsl BHIPAKEHHI.

YpaBHeHUs U HEPABEHCTBA

e Pemarte JIMHEHBIE ypaBHEHHUS C OJHOW IEPEMEHHOU, MPUMEHSS MNpaBUia
nepexo/ia OT UCXOIHOTO YPaBHEHUS K PABHOCHIBHOMY eMy. [IpoBepsiTh, ABIseTCA
JIM YUCJI0 KOPHEM YpPaBHEHUS;

o [IpumMeHnarb rpaguueckre METOAbl MPU PEIICHUH JTUHEHHBIX YPaBHEHUN U HX
CUCTEM

o [logOupare mnpuMepsl map YKCEN, SBISIOMIUXCSA PEHICHUEM JHUHEHHOTro
YPaBHEHHUS C IBYMS IEPEMEHHBIMH;

e CTpouTh B KOOPJAUHATHOMN MIIOCKOCTU rpaduK JIUHEWHOTO YPaBHEHUS C ABYMsI
NepEeMEHHBIMH; MOJIB3YSICh TPaUKOM, TPUBOAUTH IPUMEPHI PEILICHUS YPaBHEHUS;
e Pemare cucTteMbl IByX JIMHEHHBIX YPABHEHUI C JBYMsS IEPEMEHHBIMH, B TOM
qrcle rpaduyeck,

e CocTaBiATh M peuiaTh JHUHEWMHOE YpAaBHEHUE WIM CHCTEMY JIMHEHHBIX
YpPaBHEHUH M0 YCIOBUIO 3aJlayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NOJIyYeHHBbIN Pe3yJIbTar;

Koopaunarel u rpagpuxu. PyHKUMU

e 300pakaTh HA KOOPJUHATHOU MPSMON TOUKH, COOTBETCTBYIOIINUE 3aaHHBIM
KOOpPJIMHATaM, JTy4d, OTPE3KH, MHTEPBAJIbI; 3AMCHIBATH YHCIOBBIE IPOMEKYTKHU Ha
anreOpandecKkoM S3bIKE;

e OrMeuyaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKHM IO 3aJIaHHBIM KOOPAHHATAM;
CTPOUTH TPAPUKH JTUHSHHBIX (YHKIIUN CTPOUTH TpaduK PyHKIUHU y = |X;

e OmnucelBaTh C TMOMOIIBIO (PYHKIIMI HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, PacCTOSHUE; II€HA, KOJUYECTBO, CTOUMOCTH;
IPOU3BOAUTENLHOCTbD, BpeMsl, 00bEM pabOTHI;

e Haxoauts 3HaueHue QYHKIMH 110 3HAYECHUIO €€ apryMeHTa;

o [lonumarp rpaduyeckuil crnocoO MPeACTaBICHHUS W aHaIW3a HMHGOPMAINH,
U3BJIEKAaTh U UHTEPIIPETUPOBATH HH(POPMALIUIO U3 TPapUKOB peasIbHbIX MPOIIECCOB
Y 3aBUCUMOCTEM.

BeposSITHOCTB M CTATHCTHKA

o Uutate uHpOpMAILNIO, MPEJACTABICHHYI0 B TaOIUIAX, Ha JgUarpaMMax;
OpPEICTaBIATh JaHHblE B BHJE TaOJIML, CTPOUTH JUarpammbl (CTOJOMKOBBIC
(cTonmbuatkie) ¥ KPyroBbI€) IO MAaCCHBaM 3HAUCHUIA.

o OnuceiBaTh MW  UHTEPOPETUPOBATH pEATbHBIC YHCIOBBIE JaHHBIC,
Ipe/iCTaBlICHHbIE B TaOIMIIaX, HA TUarpaMmax, rpadukax.
o Hcmonp30BaTh M1 OMHMCAHUS JAHHBIX CTaTHUCTUYECKHE XapPaKTCPUCTUKH:

cpenHee apu(pMETHYECKOoe, MeauaHa, HauOoJblllee M HAaWMEHbIIEE 3HAYCHMUS,
pasMax MMETh NPEACTABIICHUE O CIy4YalHOW MU3MEHYMBOCTU HA MIpPUMEpax LEH,
(U3MUECKUX BEJIMYMH, aHTPOIIOMETPUYECKUX JTaHHBIX; UMETh NMPEICTaBICHUE O
CTaTUCTUYECKON YCTOMYUBOCTHU

COAEPKXAHUE YYEBHOI'O ITPEAMETA

Yuciia 1 BEIYUCTICHUSA



Payuonanvuvie uucna

Jpobu OOBIKHOBEHHBIE M AECSITHUUYHBIE, EPEXO] OT OAHON (POPMBI 3amucH
apobeit k apyroil IloHsATMe palMOHAIBHOTO 4YHCIHA, 3alUCh, CpPaBHEHHE,
YOOPSIOUMBAHUE  PALMOHAIBHBIX  4YHCENd  apupMETHUEeCKue JIeHUCTBUS C
palMOHAJIBHBIMU YUCIIAMH PELICHUE 3a/1a4 U3 PEaJbHOM NPAKTUKHA HA 4acTH, HA
JpOOH.

CreneHp ¢ HaTypajbHBIM IIOKa3aTeJIEM: OIpeleeHHe, NpeoOpa3oBaHHUE
BBIPQKEHUI Ha OCHOBE OIPEEICHUS, 3a1Ch OOJIBIINX YHCET.

[TpoueHTsl, 3a1IUCh IPOLIEHTOB B BUJIE APpOOU U JpOOU B BUJIE NIPOLIEHTOB TPH
OCHOBHBIE 33/1a4¥ Ha MPOLEHTHI, PEIICHUE 3a7a4 U3 PEaIbHON IPAKTUKH.

IIpuMeHeHrne TPU3HAKOB JCIMMOCTH, pa3JIOKEHUS HAa MHOXKUTEIH
HATypaJIbHBIX YHUCEIL.

PeanpHble  3aBHCHMOCTH, B TOM 4YHCJIEe TpsMas ©  oOpaTHas
IPONOPLIMOHAIBHOCTH.

Anzebpauueckue eviparxcenus

IlepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHHUSI C IIEPEMEHHOM; JTOITYCTUMBbIE
3HA4YE€HUS EpEMEHHBIX. [[pencraBiieHre 3aBUCUMOCTH MEK/ly BEJINYNHAMU B BUJIE
(opMyJIbl BBIYMCIIEHHS IO (POpMYyJIaM.

[IpeoOpazoBaHne OYKBEHHBIX  BBIPAXKEHUH, TOXKIECTBEHHO  paBHBIE
BBIPDOKEHMSI, MpaBwia MpeoOpa3oBaHHs CYMM M TPOU3BEACHUWH, NpaBHIIa
PACKpBITHUS CKOOOK U MPUBEICHUS MOAOOHBIX CIaracMblX.

CBOMCTBA CTENEHU C HATYPAIBHBIM MOKA3aTEJIEM.

OnHOWIEHBI U MHOTOYJIEHBI CTENEHh MHOTOYJICHA; CIIOKEHUE, BBIYMTAHUE,
YMHOKE€HHE MHOTIOWIEHOB. @OpMyJbl COKPAIIEHHOIO YMHOXEHUSA: KBajgpaT
CyMMBI M KBaapar pasHocTH PopMysna pPa3HOCTH KBAApPATOB; pPa3IOKECHUE
MHOTOWICHOB Ha MHOKUTEIIH.

Ypasnenusa

VYpaBHeHHe, KOpPEHb ypaBHEHUs, MpaBuia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCWJIBHOCTh YPaBHEHUH.

JluHenHOe ypaBHEHUE C OJHOM MEPEMEHHOM, YHMCJIO KOPHEN JIMHEWHOTO
YPaBHEHUsI, PEUICHHUE JIMHEWHBIX YPAaBHEHUM; COCTABJICHUE YPaBHEHUU IIO
YCJIOBHIO 33J]a4M PEIICHUE TEKCTOBBIX 33/1a4 ¢ IIOMOLIBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JBYyMs IEPEMEHHBIMU U €T0 TpaduK; cucTeMa JABYX
JIMHEMHBIX YPAaBHEHUM C JABYMsI NEPEMEHHBIMHU; PEUICHHE CHUCTEM YpPABHEHUU
crocoboM NOACTaHOBKH. [Ipumepbl perieHus TEKCTOBBIX 33Jad C IOMOIIBIO
CHUCTEM YPaBHEHUN.

Koopounamut u zpagpuxu. @ynkyuu

Koopaunara Touky Ha MpsSMOW YMCIIOBBIE TPOMEXKYTKH PACCTOSTHUE MEXKIY
JIBYMS TOYKaMU KOOPJIUHATHOU MPSIMOM.

[IpssimoyronbHas cucrema koopauHat, ocu Ox u Oy. AGcuucca U opArHaTA
TOYKHM Ha KOOPJMHATHOM TuiockocTH [Ipumepsl rpadukoB, 3aJaHHBIX GOpMyIaMu
yTeHHUE rpaMKOB peagbHbIX 3aBUCUMOCTEM.

[Tonsitue Qyukmu;, rpaguk QyHKIUU; cBoWcTBa (GYHKUMNA; JHMHEHHAS
dyukuus u e€ rpaduk; rpaduk GyHKINM y = |X|; rpadudeckoe perieHne TMHEHHBIX
YPaBHEHUU U CUCTEM JIMHEUHBIX YPABHEHUM.



Bepoamnocms u cmamucmuka

[IpeacraBienrie JaHHBIX B BUJE TAOJHII, AUArpamM, rpa@uKoB. 3aroaHeHHe
Ta0JIUIl, YTCHHE M IIOCTPOCHHE auarpaMm (CTOJIOMKOBBIX (CTOJOYATHIX) U
KpYyToBbIX.) UTeHue rpadukoB peabHbIX MPOIIECCOB U3BJICUEHNE HH(DOpMAIUU U3
JUarpaMM U TaOJIMIL, UCTIOJIb30BAHUE U UHTEPIPETAUs JAHHBIX.

OmnucarenpHasi CTaTUCTHKA: CpellHee apu(pMETHYecKOoe, MeJMaHa, pa3Max,
HaumOoOJbIIIee M HaWMEHbIIee 3HAYCHUs Habopa 4YMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

CrnydaifHbI 3KCIIEPUMEHT (OMBIT) U Ciy4yailHO€ COOBITHE BEPOSTHOCTH U
4acTOTa POJib MATIOBEPOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITUI B MPUPOJIE
U B oO1ecTBe. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, BepumHa, peOpo cTenmeHb BEpUIMHBI 4YUCIO pPEOEp W CyMMmapHas
crenienb BepiuH llpencraBnenue o cszHoctu rpada. Lenu u muxnel. [yt B
rpadax. O6xon rpada (sinepoB myTh). [IpencraBienne 06 OpUEHTHPOBAHHOM
rpade pemeHue 3a1a4 ¢ MOMOIIBIO TPadoB.

TEMATHUYECKOE IINTAHUPOBAHHUE

Tematnueckoe TIaHUPOBAHHE COCTABIEHO C YyYeToM pabodell MporpamMmbl
BocniuTanus (Moayib «I1IkonbHBINA ypOK»).

Peanu3anus BOCIUTATENBHOTO MOTEHIIMAJIA YPOKA MPEIOJIaraer:
. YCTAaHOBJICHHE JOBEPUTEIBHBIX OTHOIICHUN MEXIy YUYUTEIeM U €ro
YUYEHUKaMH, CIOCOOCTBYIOIIMX  MO3UTHUBHOMY  BOCHPHUATHIO  yYalIUMHCS
TpeOOBaHUI U MPOCHO yUUTEINS, MPUBICUYEHUIO UX BHUMaHUS K 00CYyXAaeMOl Ha
ypoke MH(pOpMalu1, aKTUBU3ALIUN UX [T03HABATENIbHOM JIEATENbHOCTH;
. noOyX/IeHUEe IIKOJIBHUKOB COOJIONATh HAa YpOKE OOIIETIPUHSTHIE HOPMBI
NOBEJCHUS, MpaBWiIa OOLIEHUS CO CTapIIUMU (YUUTENISIMU) U CBEPCTHHUKAMHU
(ILIKOJTbHUKAMHU ), TPUHIIMITBI YYEOHOH TUCHUIUIMHBI U CaMOOPTaHU3alliH;
. MIPUBJICYCHNE BHUMAHUS ITKOJbHUKOB K IIEHHOCTHOMY aCIEKTy U3y4aeMbIX
Ha ypOKax SIBJICHHUM, OpraHu3aIus uX paboThl C MOTy4aeMOi Ha YPOKE COIMAITBHO
3HaYMMON HWH(OpMaIHel — WHHUIMUPOBAHHE €€ OOCYXKACHHUS, BHICKA3bIBAHMS
YYaIUMHUCS] CBOETO MHEHHUS 110 €€ TIOBO/TY, BEIPAOOTKH CBOETO K HEHl OTHOIICHHS,
. UCTIOJIb30BaHUE BOCIHMTATEIBHBIX BO3MOKHOCTEH CONEp:KaHUs y4eOHOTO
npeaMeTa 4yepe3 AEMOHCTPALUIO AETSM MPUMEPOB OTBETCTBEHHOTO, TPaYKTAHCKOTO
MOBEJICHUSI, TIPOSIBJICHUS YEJIOBEKOJIIOOUSI U JTOOPOCEPACUHOCTH, Yepe3 MOoa00p
COOTBETCTBYIOLIMX TEKCTOB MJIi YTEHHs, 3adad AJisi pElIeHUs, MPOOJIEMHBIX
CUTyalui 1y1s1 00CyKJIeHUs B KJ1acce;
. OPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (QOpM padOThl ydaIUXCS:
MHTEIJICKTYaJbHBIX ~WIP, CTUMYJIUPYIOUIMX TO3HABATEIbHYIO MOTHBALIUIO
IIKOJIbHUKOB; JUJAKTUYECKOTrO TeaTpa, IJe IOJy4YeHHble Ha YypOKE 3HaHUs
OOBITPBIBAIOTCA B TeaTpajbHBIX IMOCTAaHOBKAX; JMCKYCCHUH, KOTOpbIE JaIOT
y4aliuMcsi BO3MOXKHOCTh TIPUOOPECTH OTBIT BEACHUS KOHCTPYKTUBHOTO JUANIOTA;
TPYMIIOBOI pabOThI WK pabOTHI B TTapax, KOTOPBIC Y4aT MIKOJIHHUKOB KOMaHTHOU
paboTe 1 B3aMMOACHCTBUIO C IPYTUMHU JACThMH,
. BKIIIOYCHHE B YPOK UTPOBBIX IMPOIEAYpP, KOTOPhIE MOMOTAIOT TOAAEPKATh



MOTHBAIIMIO JIETeHl K TOJYYCHUIO 3HAHWH, HAJIAXKHBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHWH B  Kjacce, IIOMOTAIOT  YCTaHOBJICHHUIO
no0OpokenareasHOM aTMOc(epbl BO BpeMs YPOKa,;

. opranu3anys medcTBa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX yUAIMXCS HAJl
WX HEYCICBAIOIIMMH OJHOKJIACCHHKAMHM, JAIONIETO INKOJbHUKAM COIHAIEHO
3HAYMMBIH OIBIT COTPYIHHYSCTBA M B3aUMHOM ITOMOIITH;

. UHUIIMUPOBAHUE W  TOAJEP)KKA  HCCIICIOBATCIBCKONW  JICATCILHOCTH
IIKOJIbHUKOB B paMKax peaju3alid WMH WHIUBUAYAIbHBIX W TPYMIIOBBIX
MCCIICIOBATEILCKUX TIPOCKTOB, YTO JIACT IKOJIBHUKAM BO3MOXKHOCTBH ITPUOOPECTH
HAaBBIK CAMOCTOSITCILHOTO  PEIICHUS TCOPSTHYCCKOH MpPOOJEMBbI, HaBBIK
reHepupoBaHusi U OQGOpPMIICHUS COOCTBEHHBIX HJICH, HABBIK YBAKHUTEIHHOTO
OTHOIICHUS K 9YKUM HJesIM, 0(DOPMIICHHBIM B paboTax IPyruX MCCICIOBATEIICH,
HaBBIK IMyOJMYHOTO BBICTYIUICHHUS TEpe] ayJUTOPUEH, apryMEHTHPOBAaHHUS U
OTCTaWBaHUs CBOCH TOYKH 3PCHHUS.

Ne HaumeHoBaHue pa3ie/ioB Bcero KoaunyecTBO
n/m yacoB KOHTPOJILHBIX
pador (B ToM
qHUCJIe)
1 | Beipaxxenus, TOXJ€CTBa, 26 1
ypaBHCHUS
2 | dyHKIIUHN 12
3 |Crenenb ¢  HaTypaJbHBIM 16 1
IOKa3aTeaeM
4 | MHOroueHsI 19
5 | ®opmybl COKpaIIEHHOTO 25 1
YMHOXKEHUS
6 | CucreMsl JIMHEHMHBIX 17 1
YpaBHEHUI
7 | TloBTOpEHHUE 12
Pesepr 9
Hroro: 136 4

KAJIEHIAPHO - TEMATHYECKOE IINTAHUPOBAHUE



Ne Ne Paznen /Tema Hara
n/n ypoka Maan dakr
B TeMe

Bbipaxenus, ToxkaecTBa,
YPaBHEHNH 26 yaca

1. 1. | IloBTOpeHnue Kypca 6 kiacca

2. 2. | IloBTOpenue kypca 6 kiacca

3. 3. | [loBTopenne Kypca 6 Kimacca

4. 4. | YnucnoBble BBIPAXKEHUS.
JluarHoctudeckas padorTa.

5. 5. | BeipaxkeHus ¢ nepeMeHHBIMH.

6. 6. | CpaBHeHHE 3HAUYCHUN BHIPAKECHHM.

1. 1. CBoiicTBa AelICTBUH HAJ YUCIIAMHU.

8. 8. ToxnecrBa. ToxIeCTBEHHBIE
npeoOpa3oBaHMs BEIPAKCHUM.

9. 9. Jloka3aTenbCTBO TOXKJIECTB.

10. 10. | JlokazaTeabCTBO TOXKICCTB.

11. 11. | Pemenue ynpaxknenuii. BeipaxeHnus.
Toxnecrtsa.

12. 12. | Pemienue ynpaxknenuii. BeipaxeHnus.
Toxnecrtsa.

13. 13. | YpaBHEHHE U €T0 KOPHH.

14, 14. | JIuneliHoe ypaBHEHHE C OJHOU
MIEPEMEHHOM.

15. 15. | JIuneliHoe ypaBHEHUE C OJHOMN
IIEPEMEHHOM.

16. 16. | JIuneliHoe ypaBHEHHE C OJTHOU
IIEPEMEHHOM.

17. 17. | Pemenue 3a1a4 ¢ TOMOIIBIO
YpaBHEHUM.

18. 18. | Pemenue 3a1a4y ¢ mOMOIIBIO
YPaBHEHHM.

19. 19. | Pemenue 3a1a4 ¢ MOMOIIBIO
YPaBHEHHM.

20. 20. | Pemenue ynpaxHeHHUI 10 TeMe
ypaBHEHUS PEIICHUE 3a/1a4 C TTOMOIIBIO
YpPaBHEHUU

21, 21. | Pemenue ynpaxHeHHUE 110 TEMe
ypaBHEHUS PEIICHUE 3a/1a4 C TIOMOIIBIO
YpaBHEHUM

22. 22. | KonTpoabHas padora Nel
«YpaBHEHHs C OHOM NePEMEHHOI

23. 23. | Ananu3 KOHTPOJIBHOU pabOThHI




Ne Ne Paznen /Tema Hara
n/n Ypoka Ilnan dakr
B TeMe

24, 24. | Cpennee apupmMeTHIecKoe, pa3mMax u
MOJIa.

25. 25. | Mennana kak cTaTUCTAYECKAS
XapaKTePUCTHKA.

26. 26. | Pemenue ynpaxHeHHUH 10 TeMe
YpaBHEHUS C OJHOU [IEPEMEHHOM.
CraTucTUYeCKHe XapaKTePUCTHKU
®Oyukuun (124)

217. 1. Oyukuus. Beraucnenue 3HaueHUN
byHKIMU 110 hopmyIIe.

28. 2. | Oysaknus. Beraucnenue 3naueHuii
dbyHKIIMH 110 hopMyIIe.

29. 3. | I'paduk dpyHKIIHN.

30. 4. | IlpssmMas mponOpIMOHAIEHOCTD U €€
rpaduk.

31. 5. | Jluneitnas ¢ynkuus, e€ rpadux u
CBONCTBA.

32, 6. | Jluneitnas pyukuus, e€ rpaguk u
CBONCTBA.

33. 7. | Jluneiinas QpyHkuus, e€ rpaduk u
CBONCTBA.

34. 8. | Pemenue ynpaxHeHu# 1o TeMe
byHKIMH

35. 9. | Pemenue ynpaxxHeHHU 10 TeMe
byHKITIH

36. 10. | Pemenne ynpaxHEeHHI 110 TeMe
byHKIIMU

37, 11. | Pemenue ynpaxHeHHM

38. 12. | Pemenwne ynpaxHeHHUH
CreneHb ¢ HATYPATbHBIM
nokazareyem (164)

39 1. | Onpenenenue CTENEHN C HATYPATbHBIM
MIOKA3aTeJIEM.

40 2. VYMHOXEHHUE U JICJTICHUE CTEIICHEH.

41 3. Bo3BeneHune B creneHb NpOU3BEACHHUS,
JaCTHOTO M CTCIICHH.

42 4, Bo3BeneHune B creneHb NpOU3BEACHHUS,
9JaCTHOTO M CTETICHHU.

43 5. | Pemenue ynpaxkHeHuit Ha TeMy

CBOMCTBA CTEIEHEN




Ne Ne Paznen /Tema Hara
n/n Ypoka Ilnan dDakT
B TeMe

44 6. | Pemenue ynpaxxHeHuil Ha TeMy
CBOMCTBA CTEICHEH

45 1. OJIHOYJICH M €T0 CTaHJAAPTHBIN BUJL.

46 8. VYMHOKEHHE 0THOYWIEHOB. Bo3Benenue
OJHOWICHA B CTEICHb.

47 9. VYMHOXEHHE 0JIHOUYJICHOB. Bo3Beaenue
OJHOYJICHA B CTEIIEHb.

48 10. | @yHkuuny = x*; y = x* U UX rpaQuKu.

49 11. | ®yHkuun Yy = x*; y = x* U UX rpaQuKy.

50 12. | Pemenue ynpaxxHeHH 110 TeMe
CTEIICHb C HATypaJIbHBIM IOKA3aTeIIeM

51 13. | Pemenne ynpaxxHeHHI 110 TeMe
CTEIICHb C HATypaJIbHBIM IOKA3aTeIIeM

52 14. | Pemienue ynpakHEHHI 110 TEME
CTEICHb C HATYpaJIbHBIM IOKa3aTelIeM

53 15. | KonTpoJsbHas padora Ne2 «CteneHb
¢ HATYPAJbHBIM MOKAa3aTeJIeM.
OaHoOYJIeHbI»

54 16. | AHaM3 KOHTPOJIBHOM pabOTHI
Muoroujienbl (194)

55 1. MHOTrO4JIEH U €T0 CTAaHAAPTHBIN BUJL.

56 2. CrnoykeHne U BBIYUTaHHE MHOTOYJICHOB.

57 3. CroxeHue U BhIYUTaHHE MHOTOYJICHOB.

58 4, VMHOKEHNE OJHOWICHA Ha MHOT'OYJICH.

59 5. VMHOKEHHE OJHOYJIEHa Ha MHOT'OYJICH.

60 6. BriHecenne o01ero MHOKHUTEIS 34
CKOOKH.

61 1. BriHecenne o01mero MHOKHUTEIS 3a
CKOOKH.

62 8. BriHecenne o01mero MHOKHUTEIS 3a
CKOOKH.

63 9. | Pemenue ynpakHeHui o Teme
JIEMCTBUS C MHOTOUYJICHAMM.

64 10. | Pemenue ynpaxxHEHH 110 TeMe
JIEMCTBYUS C MHOTOUJICHAMM.

65 11. | YMHOXKXEHNE MHOTOYJIEHA Ha
MHOTOYIEH.

66 12. | YMHOXEHHE MHOTOYJICHA Ha
MHOTOYIEH.

67 13. | YMHOXEHHE MHOTOYJICHA Ha

MHOTI'OYJICH.




Ne Ne Paznen /Tema Hara
n/n Ypoka Ilnan dakr
B TeMe

68 14. | PaznoxeHne MHOTOYJICHA Ha
MHOKUTEJH CIIOCOOOM IPYIIHPOBKH.

69 15. | Pa3noxxeHne MHOTO4YJIEHa HA
MHOXXHTEJIU CIIOCOOOM TPYIIUPOBKH.

70 16. | Pa3znoxxeHue MHOTO4JIEHA HA
MHOXXHUTEJIM CIOCOOOM TPYIITUPOBKH.

71 17. | Pemenue ynpaxHeHH Ha TEMY
MIPOU3BEICHHE MHOTOUYWICHOB

72 18. | Pemenue ynpaxHEeHHI Ha TeMy
MIPOM3BEICHNE MHOTOUYWICHOB

73 19. | Pemenue ynpaxHeHU Ha TEMY
IPOU3BEJICHUE MHOTOWICHOB
DopMYyJIbI COKPALLEHHOI'O
ymMHOKeHus1 (2549)

74 1. | KBagpaT cyMMBI U pa3HOCTH JBYX
BBIPAKCHUM.

75 2. | KBagpaTt cyMMBbI 1 pa3HOCTH ABYX
BBIPAKCHUM.

76 3. | KBagpaT cyMMbI U pa3HOCTH JIBYX
BBIPAKCHUM.

77 4. | Ky6 cymMMbl U KyO pa3HOCTU JBYX
BBIPAKCHUM.

78 5. | Ky6 cymmsbl u Ky0 pa3HOCTH JBYX
BBIPAKEHUM.

79 6. | PasnoxeHrne Ha MHOXHUTEIH C
IOMOIIIBIO (OPMYIT KBaJIpaTa CyMMBI U
KBaJIpaTa pa3HOCTH.

80 7. | PaznoskeHre Ha MHOXUTEIH C
OMOIIBI0 POPMYJT KBaJpaTa CyMMBI U
KBaJIpaTa Pa3HOCTH.

81 8. | IIpousBeneHue pa3HOCTH JIBYX
BBIPQKCHUN HA UX CYMMY.

82 9. | [IpousBeneHne pa3HOCTH ABYX
BBIPOKCHHUIA HAa UX CYMMY.

83 10. | Pa3nosxeHue pa3HOCTH KBaJIpaTOB HA
MHOKHUTEIIH.

84 11. | Pa3nokeHue pa3HOCTH KBaApaTOB Ha
MHOKHTEJIH.

85 12. | PaznokeHue Ha MHOXXHUTEIU CYMMBI U

Pa3HOCTH KyOOB.




Ne Ne Paznen /Tema Hara
n/n Ypoka Ilnan dakr
B TeMe

86 13. | PaznokeHne Ha MHOXKHUTEIU CYMMBI U
pPa3HOCTH KyOOB.

87 14. | PemieHue ynpaxHeHUN Ha TEMY
bopMyJIbl COKpPAIIEHHOTO YMHOKEHUS

88 15. | Pemenue ynpaxHeHH Ha TEMY
(bopMyIIbl COKPAIIEHHOTO YMHOKEHUS

89 16. | KonTpoasHasi pabora Ne3
«DopMyJIbI COKPALLEHHOTO
YMHOKEHUS»

90 17. | AHayiiu3 KOHTPOJIBHOM padOTHI.

91 18. | IIpeoOpazoBaHue 1IEJIOTO BRIPAKESHUS B
MHOTOUJIEH.

92 19. | IIpeobpa3oBaHue 1IEIOTO BHIPAKECHUS B
MHOTOYJIEH

93 20. | [IpumeHeHne pa3aIMuHBIX CLIOCOOOB AJIs
pa3I0KEeHHsI HA MHOKUTEIH.

94 21. | [IpumeHeHne pa3mMYHBIX CIIOCOOOB ISt
pa3I0KEeHHsI HA MHOKUTEIH.

95 22. | IlpumeHeHMe pa3InyHbIX CIIOCOOOB /IS
Pa3I0XKEHUs] HA MHOXKUTEIIH.

96 23. | Pemenue yrpaxxHeHU 10 TeMe
IpeoOpa30BaHuUE IIEJIbIX BIPAXKEHUIM

97 24. | Pemenue ynpakHeHUH MO TemMe
npeoOpa30BaHUE 1IEJIBIX BIPAKEHUN

98 25. | Pemenne ynpakHeHu o Teme
npeoOpa30BaHUE LIEJIBIX BBIPAKEHUN
Cucrembl JIMHEHHBIX YPaBHEHUI
(174)

99 1. | JIuneliHOe ypaBHEHHE C TBYMS
EPEMEHHBIMH.

100 2. | I'paduk muHEHHOTO ypaBHEHHUS C
JBYMsI IEPEMEHHBIMH.

101 3. | I'paduk nuneitHOTO ypaBHEHUS C
JBYMsI IEPEMEHHBIMHU.

102 4. | Cuctembl TMHEHHBIX YPABHEHHH C
nByMs iepeMeHHbIMH. [ paduaeckuit
CIIoco0 pelieHus.

103 5. | Cuctemsbl JIMHEHHBIX YpaBHEHUI C

nByMs iepeMeHHbIMH. [ paduaeckuit
CIIoco0 pelIeHus.




Ne Ne Paznen /Tema Hara
n/n Ypoka Ilnan dakr
B TeMe

104 6. | Cucrembl IMHEHHBIX YpaBHEHUII C
IByMs nepeMeHHbIMU. [ paduueckuit
CIoco0 peleHus.

105 1. Croco0 I10/ICTaHOBKH.

106 8. Croco0 I0ICTaHOBKH.

107 9. | Crnoco0 1mo/icTaHOBKH.

108 10. | Crocol clioKeHu .

109 11. | Cocol clioKeHus.

110 12. | Pemrenue 3ama4 ¢ HOMOIIBIO CUCTEM
YPaBHECHU.

111 13. | Pemenue 3a1a4 ¢ MOMOLIbIO CUCTEM
YPAaBHEHMUM.

112 14. | Pemenue 3a1a4 ¢ MOMOLIbIO CUCTEM
YPaBHEHHUI.

113 15. | Pemenue ynpaxHeHHI 110 TeMeE
CHUCTEMBI JJUHEWHBIX YPAaBHEHHUI.

114 16. | KonTpoJasHasi padora Ne4 «Cucrembl
JIMHEWHBIX YPABHEHUIN»

115 17. | AHayiu3 KOHTPOJIBHOM pabOThHI.
IHoBTOopenne (124)

116 1. | IIpeoOpa3oBaHue BhIpaXKEHUMN

117 2. | IlpeoOpazoBaHue BbIpaKEHUN

118 3. | IIpeoOpa3oBaHre BhIpKECHHI

119 4. | PemieHue ypaBHEHH

120 5. | Pemienue ypaBHeHUM

121 6. | Pemenue ypaBHeHHIA

122 /. | CremneHb ¢ HaTypaJIbHBIM MOKA3aTelIeM

123 8. | @opMyJibl COKPAIIEHHOTO YMHOKEHHUSI

124 9. | ®opmyIibl COKpAIIEHHOTO YMHOKEHUS

125 10. | @opMyIIBI COKPAIIEHHOTO YMHOKEHUS

126 11. | CucreMsbl ypaBHEHUU

127 12. | CucreMsbl ypaBHEHHH
Pe3epn (94)

128 1. | IIpeobpa3oBanuie BeIpaKEHUMN

129 2. | Pemenue ypaBHeHUM

130 3. | Pemenue npumepoB Ha Bce ACHCTBUS C
JTpoOsIMU

131 4. | Pemenue npuMepoB Ha Bce JEHCTBUS C

JTpoOsiMU




Ne Ne Paznen /Tema Hara
n/n Ypoka Ilnan dDakT
B TeMe
132 5. | Pemenue npumepoB Ha Bce ACHCTBUS €
ApoOsiMH
133 6. | Pemenue npumepoB Ha Bce ICUCTBUSA C
JTpoOsSIMU
134 1. Pemntenue 3amad ¢ mOMOIIBIO
YpaBHEHUM
135 8. | Pemenue 3ama4 ¢ MOMOIIBIO
ypaBHECHUU
136 9. | Pemenwue 3aga4 ¢ TOMOIIBIO

YpPaBHEHUN




PABOYAS ITPOI'PAMMA
O INPEIMETY «AJI'EBPA»
8 A, b, I', K KIIACCBHI



HOACHUTEJDBHASA 3AIINCKA

Pabouass mporpamma coctaBieHa Ha ocHOBe DenepanbHOrO TOCYJapCTBEHHOTO

00pa30BaTeNpHOrO CTaHAapTa OCHOBHOTO OO0IIero oOpa3oBaHus Cc ydeToMm Paboueit
IpOrpaMMbl BOCIIUTaHHUS HayalbHOTO 00mIero oOpa3oBaHHs, OCHOBHOTO OOIIETo
oOpa3oBaHMsI, CPEAHETO OOIIET0 OOpa30BaHUS m ABTOPCKOW MPOTpamMMBbI IO anredpe
O.H. MakapeiueBa Bxojsmed B cOOpHUK pabouux nporpamMm  «lIporpammsl
o0uieo0pa3oBaTeabHbIX  yupexaeHuil: Anredpa & kimacc», cocraBuTenb: T.A.
Bypmuctposa - 2-¢ uzn., gorm. - M.: [Ipocsemenne, 2020-113c¢.
VYueOHO-MeTOnMueCKUil KoMmIulekc: Auredbpa 8 kiacc aiisg oOmeo0pa3oBaTeNbHbIX
OpraHu3aluii ¢ MPUJIOKEHUEM Ha 3JekTpoHHOM Hocutene/ [FO.H. Makapsiues, H.I'.
Munmrok, K.1. Hemkos, C.b. CyBoposa]; nox penakuuen C.A. TemakoBckoro - M.:
ITpocBenienue, 2014 - 287¢.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPEJIMETA

JIMYHOCTHBIE Pe3yJibTAThI

JIngyHOCTHBIE pe3ysIbTaThl OCBOCHHS MPOTPaMMbl y4yeOHOTO mpeaMera «MaremaTukay
XapaKTEPU3YIOTCS:

IMaTpuoTnyeckoe BOCIUTAHME: MPOSIBIICHUEM MHTEpPECA K MPOIUIOMY M HACTOSIIEMY
POCCHICKOM MaTE€MaTUKH, LEHHOCTHBIM OTHOIICHHEM K JIOCTHKEHUSIM POCCHUUCKHUX
MAaTEMATUKOB W POCCHUMCKOW MAaTEMaTUYECKOW IIKOJIbI, K HCHOJIb30BAHUIO JTUX
JOCTUKEHUW B JPYTMX HayKax M NpukiIagHbeix chepax. I'paknanHckoe M ITyXOBHO-
HPABCTBEHHOE BOCIIUTAHHE!

o ['OTOBHOCTBIO K BBITTOJIHEHHUIO 005I3aHHOCTEHN Ipak/IaHWHA U pealTi3alliy ero npas,
MPEJCTABIICHUEM O MAaTeMaTUYeCKUX OCHOBax (DYHKIMOHUPOBAHUSI Pa3IUYHBIX
CTPYKTYD, ABJICHUH, MPOLIEAYP IPaXkKIAHCKOT0 00IIecTBa (BBIOOPHI, OIPOCHI U TIp.);

o TOTOBHOCTBIO K OOCYXKJICHHIO dTUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
IIPUMEHECHUEM JIOCTUKEHUM HAYKH, OCO3HAHUEM BAXKHOCTU MOPAIBHO-ITHUYECKHUX
MIPUHIUIIOB B AEATEIBHOCTH YUYEHOTO.

TpynoBoe Bociuranue:

o YCcTaHOBKOM Ha AaKTMBHOE Yy4aCTHE€ B PEIICHUM MNPAKTUYECKUX 3aaad
MAaTEMATUYECKON  HAIIPABJICHHOCTH, OCO3HAHUEM  BaXHOCTH  MaTEMaTUYECKOTO
oOpa3oBaHMsI Ha MPOTSKEHWU BCEW JKU3HU U YCHEIHON mpodeccuoHaIbHOM
JESTETLHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHU;

o OCO3HAHHBIM BBIOOPOM W  TIOCTPOCHHEM  WHIWBUIYAJTBLHONH  TPACKTOPUU
o0pa3oBaHMsI W JKU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX
MOTPEeOHOCTEM.

JcTeTHYeCcKoe BOCIIUTAHME.
CHOCO6HOCTI) K 3MOI_[I/IOHaJI]5HOMy 51 3CT€TI/I‘-IGCKOMy BOCIIPUATHIO MAaTCMATHYCCKHX
Oo0OBEKTOB, 3a/ay, pEIICHUN, PACCYXKICHUN; YMEHUIO BHIIETh MAaTeMAaTHUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE.



IleHHOCTH HAYYHOTO MIO3HAHMSI:

° OpueHTaneil B  JEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY  HAay4YHBIX
IPEJICTAaBIICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHs YeEJIOBEKa, IPHPOABI U
00IIeCTBa;

° MOHUMAHUEM MAaTeMaTHYECKOW HAyKW Kak C(hephbl YeTOBEYECKON NEATeTLHOCTH,
ATAnoB €€ pa3BUTHUS U 3HAYUMOCTH JIJIS PA3BUTHS [IUBUIN3AIINN;

L OBJIaACHHUECM S3BIKOM MAaTCMAaTHUKH U MaTeMaTHYECKOM I(y.)IBTypOﬁ KaK CpCaACTBOM
ITO3HAHUA MHUPA,
L OBJIaACHUCM HpOCTCﬁHIHMH HaBbIKaMH HCCHCI[OBaTeHBCKOﬁ ACATCIIBHOCTH.

®usnyeckoe BOCHUTaHNE, GopMHPOBaHHE KYJIbTYPbI 310POBbSI 1 SMOILIHOHATIBHOIO
0/1aromoJry4us:

o ['0TOBHOCTBIO NPUMEHSITh MATEMATUYECKHE 3HAHMSI B MTHTEPECAX CBOETO 3/I0POBbSI,
BEJCHMsI 3/10pOBOT0 00pa3a *KHU3HU (310pOBOE MUTAHUE, COAJAHCUPOBAHHBIM PEXUM
3aHATHI U OTAbIXA, peryigpHas (pu3ndeckas akTUBHOCTD);

o c(OpMHPOBAHHOCTBIO HaBbIKa pe(IIEKCHH, IPU3HAHUEM CBOETO MpaBa Ha OIIHOKY
Y TAKOTI'O e Mpasa JIPyroro 4ejoBeKa.

JIKOJIOTHYEeCKOe BOCIIUTAHHUE:

o OpUEHTalMEll Ha NMPUMEHEHUE MaTeMaTHYECKMX 3HAHWM JUI pElIeHUs 3a1ad B
00JacTU COXPAaHHOCTH OKpY KaroIled Cpelibl, MIIAHUPOBAHUS MOCTYNKOB M OLEHKU HX
BO3MOYKHBIX ITOCJIEICTBHI JIJIs1 OKPYKAIOLIEH CPEIbI;

o OCO3HAaHMEM TIJIO0ATBHOTO XapaKTepa H3KOJIOTMYECKUX Npo0iieM W MmyTed HX
penieHus

JInyHOCTHBIE pe3yJbTaThl, O00ccCIeYHUBAKIINE aJaNTANMI0 O0y4Yalolerocs K
U3MEHSIOIIMMCSH YCJIOBHUSAM COLMATBHONW M IPUPOIHON cpeabl:

o TOTOBHOCTBIO K JIEUCTBHSM B YCIIOBUSX HEONPEIEIEHHOCTH,

o MOBBILIEHUIO YPOBHSI CBOEM KOMIIETEHTHOCTH YEPE3 MPAKTHYECKYIO AEATEIbHOCTD,
B TOM 4HCIIE yMEHHE YUYUTBhCS Yy JAPYrux IJtojed, npuodperaTb B COBMECTHOU
JEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMM U3 OMbITA APYIHX;

o HEO0OXOAMMOCTBIO B POPMUPOBAHUYU HOBBIX 3HAHUH, B TOM 4Kclie (GOPMYITUPOBATH
UJIeH, OHATHS, TUTIOTE3bI 00 0O0BEKTAX U SIBJICHUSAX, B TOM YHUCIIE paHEE HE U3BECTHBIX,
o 0CO3HaBaTh JACPUIMUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBAThH
CBOC pPa3BUTHE;

. CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAalLUIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEILICHUS
U JeicTBuS,

o (bopMyIUpOBaTh U OLIEHUBATH PUCKU U MOCIIEICTBUS, OPMUPOBATH OIBIT.

MeTanpeaMeTHbie pe3yJbTAThl

OcBoeHusi mporpamMmbl  ydyeOHOro mnpenMera «MaTemaTuka» XapaKTepHU3YHOTCS
OBJIAACHUCM YHHUBCPCAJIbHBIMU ITIO3HABATCIIbHBIMU HCﬁCTBHHMH, YHUBCPCAJILHBIMHU
KOMMYHHKAaTHBHBIMHA )IeﬁCTBHHMH U YHUBCPCAJIIbHBIMU PEr'yJIATUBHLBIMHA I[Cf/iCTBPISIMH.
Ynueepcanvnuvie noznasamenvnvie neiicteus obecreunBaioT (GOpMHUPOBAHUE
OCHOBHBIX IIpOOECCOB MBINIJICHUS O6yanOH_II/IXC$[ (OCBOCHI/IC METOOJ0B IIO3HAHUA



OKPYXaroIIEro Mupa; MpUMEHEHUE JJOTHUYECKHUX, UCCIIEIOBATEIbCKUX ONEpalliil, yMEHUI
paboTaTh ¢ HHDOpPMAIIHECH).
Ba3oBble Jiornueckue 1eicTBUA:

o BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKM MAaTEMaTUYECKHUX
00BEKTOB, MMOHSATUM, OTHOIIICHUN MEXK]Ty TTOHSTUSIMU;
o bopMyIUpOBaTh ONpe/iesieHUs MOHATUI; YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK

KJaccu(uKanuu, OCHOBaHUS Jyisi 000OIIEHHS] U CpPaBHEHUS, KPUTEPUU MPOBOJUMOIO
aHaiu3a; BOCIPUHUMATH, (QOPMYJIHPOBATH U  MPEeOOpPa3OBBIBATh  CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIIATEIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE; YCIOBHBIC,

L BBIABJIATE MATCMATHYCCKHEC 3aKOHOMCPHOCTH, B3aMMOCBA3KW W IIPOTHUBOPCYUSA B
CbaKTaX, JaHHBIX, HEI6J'IIOI[€HI/I$IX " YTBCPIKACHUAX,

L npeajiaraTb KpUTCpUK MJIsI BBIAABJIICHUA 3aKOHOMepHOCTeﬁ 151 HpOTI/IBOpe‘II/II‘/’I;

L ACJIaTb BBIBOABI C HCIIOJIb30BAHHUCM 3dKOHOB JIOTUKH, JOCAYKTUBHBIX H

WHJYKTUBHBIX  YMO3aKJIIOUCHHM, yMO3aKIIOUECHUM 10  aHaJOTWH; pa3OupaTh
JI0KA3aTelIbCTBA MATEMATHUECKUX YTBEPKACHHUH (TIPSIMBIC ¥ OT MPOTHBHOTO ), TPOBOIUTH
CaMOCTOSTEIIEHO HECIIOKHBIC JOKA3aTebCTBA MAaTeMaTUYECKUX (DaKTOB, BBHICTPAMBATH
apryMEHTAITUIO, TPUBOJIUTH MPUMEPHI U KOHTPIIPHUMEDHI;

o 000CHOBBIBaTh COOCTBEHHBIE PACCY>KJICHUS; BBIOMPATh CIIOCOO pellleHUs YI4eOHOM
3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHHUs, BEIOUpATh HAauOO0JIee MOIX 0TI
C YU4€TOM CaMOCTOSITEIBHO BBIJICJICHHBIX KPUTEPHUEB)

ba3zoBble ucciaeaoBarebCcKue 1eiCcTBUA:

o WCITOJIB30BaTh BOIPOCHI KaK MCCIICOBATEIHCKAN HHCTPYMEHT ITO3HAHWS;

o dbopMynHpoBaTh  BOMPOCHI,  (PUKCHUpYyIOIIME  MPOTHUBOpPEYHE, MpodJieMy,
CaMOCTOSATENIbHO YCTaHaBIMBAaTh HCKOMOE U JIaHHOE, (OopMUpOBaTH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UITHIO0, MHCHHUC;

o MIPOBOJIUTH IO CAMOCTOSTEILHO COCTABICHHOMY IIAHY HECIIOKHBINA YKCIIEPUMEHT,
HEeOOJIBIITIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO 0COOEHHOCTEH MaTEMaTUYECKOTO OOBEKTA,
3aBUCUMOCTE 00BEKTOB MEXIAY COOOM;

o CaMOCTOSITeNIbHO (hOopMyIMpoBaTh 00O0OIIEHHUS W BBIBOALI MO pe3yJibTaTam
MIPOBEAEHHOTO HAOJIOICHUS, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH IMOTYYEHHBIX
PE3yIabTaTOB, BBIBOJIOB M 000OIICHHI IPOTrHO3UPOBATH BO3MOYKHOE Pa3BUTHE TpoIlecca,
a TaK)Xe BBIIBUTAThH MPEATIONOKECHHS O €r0 Pa3BUTHH B HOBBIX YCJIOBHSX.

Pabora ¢ unpopmanmeii:

o BBISIBJIATH ~ HEIOCTATOYHOCTh W M30BITOYHOCTh  HMH(POpPMALUU, JAHHBIX,
HEOOXOMMBIX ISl PEIICHUSI 33]]a4H; BEIOMPATh, AHAIM3UPOBATh, CUCTEMATH3UPOBATh U
HHTEPIPETUPOBATH UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,

o BBIOMpaTh (popmy mnpeacTaBiaeHUs MHGOPMALMK U UIUTIOCTPUPOBATH pElIaeMble
3a/layu CXeMaMmHu, uarpaMmmamMu, HHOU rpa@ukoi 1 MX KOMOMHALUSIMY;

o OLICHMBATh HAJIEKHOCTh MHPOPMAIIUU MO KPUTEPUSIM, MTPEAJIOKEHHBIM YUUTEIEM
WM C(POPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

Yuueepcanvnwvie KOMMYHUKAMUBHbLE nefcTBus 00ecreYnBaoT
c(hOpPMHUPOBAHHOCTD COIIMAIBHBIX HABBIKOB O0YYAOIIUXCS.

OO0mmenne:

o BOCIIPUHUMATh U (OPMYJIMPOBATH CYXJCHHUS B COOTBETCTBHM C YCJIOBUSMHU U

LIEJISIMU OOIICHUS;



o SCHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX
TEKCTax, aBaTh MOSCHEHUS MO XOJy PEIICHUS 3a/1aud, KOMMEHTHUPOBATH MOTYyUYEHHBIH
pe3yJibTar;

o B XO0je OOCYXKJEHHUs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKTaeMOW TEMBbI,
poOJIeMBbl, pelracMoi 3a/1auu, BEICKa3bIBaTh UCH, HAIlEJICHHbIC Ha TMTOUCK PEIICHHUS;

o COTIOCTABJISITh CBOU CYXACHUS C CYXICHUSIMU JPYTMX YYaCTHHKOB JUajora,
OOHapy»XUBaTh PA3IUYUE U CXOJICTBO MO3UIUN;

o B KOppeKTHOW ¢opMe (OpPMYTUPOBATh PA3HOTIIACHS, CBOM BO3PAKCHUS;
MPEJCTABIATh PE3YyJIbTAThl PEIICHUS 33/1a4d, SKCIEPUMEHTA, UCCIEIOBAHUS, MPOEKTA;
CaMOCTOSTENIbHO BHIOMPATh (opMaT BBICTYIUICHHSI C y4E€TOM 3a/ad MPE3CHTAINHA |

0COOEHHOCTEH ayJIuTOpUn
CorpyaHuvecTBo:

o NOHUMAaTh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM U HWHIWBUIYaTbHOU
paboThI PU PEIICHUH YYCOHBIX MAaTEMaTHUYECKUX 3a]1aY;

o MPUHUMATh 1€JIb COBMECTHOM JESATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIUIO

COBMECTHOI padOThI, paclpenessaiTh BUABI padoT, TOrOBapUBATHCS, 0OCYKIATh MPOLIECC
U pe3yabTatr padoThi;

° 000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

o y4acTBOBaTh B  IpymmoBbIX ¢opmax pabotel  (0oOcyxkaeHus, OOMEH
MHCHHSMHU, MO3TOBBIC ITYPMBI U JIP.);

o BBITIOJTHATHh CBOIO YacTh PabOTHI M KOOPJAMHHPOBATH CBOM JCHCTBUS C IPYTUMU

YWICHAMH KOMaHJbI; OIICHMBAaTh KAadeCTBO CBOEr0 BKJIaJa B OOMMHA MPOAYKT 10
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBUS
Yuueepcanvnuvie pezynamuenvie jneiictBus  00ecrneunBaOT  HOPMHUPOBAHKE
CMBICJIOBBIX YCTAaHOBOK M KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranusanus:
o CaMOCTOATENILHO COCTAaBIISATh IIJIaH, AJITOPUTM PEIICHUs 3a7a4u (M1 €ro 4acTh),
BBHIOMPATh CMOCO0 pelieHus ¢ YYETOM MMEIONUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh W KOPPEKTUPOBATH BapHAHTHI PEUICHUN C Yy4ETOM
HOBOM MH(pOpPMAIIUH.

CaMOKOHTPOJIb

o BJIQJeTh  CIMOocO0aMH  CaMOMpPOBEPKH,  CAaMOKOHTPOJS  mpolrecca U
pe3yibTaTa pelieHus MaTeMaTHIECKON 3a/1auHu;

o NPEABUACTh TPYMHOCTH, KOTOPBHIE MOTYT BO3HUKHYTH TIPH PEIICHUW 3aadH,

BHOCHUTh KOPPEKTHUBBI B JIESITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAMICHHBIX
OIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

° OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa JEATEIbHOCTH IIOCTABICHHOW LIENU U
YCIIOBHSIM, OOBSICHATh NMPUYMUHBI JOCTHKEHUS WIM HE JIOCTHXKEHHS II€JIM, HAaXOJIUTh
OIIKOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HpeIlMeTHI)Ie PE3YJAbTATbl OCBOCHUA paﬁoqeﬁ NnporpaMmMmsl

YucJsa v BLIYUCICHUA



o Hcnonp30BaTh HaYaJIbHBIE MTPEACTABIICHHUS] O MHOYKECTBE JIEVCTBUTEIBHBIX YMCEIT
JUISl CpAaBHEHMS, OKpPYIJICHHS M BBIYUCICHHM; M300pa)kaTh JEHCTBUTEIbHBIE YHUCIa
TOYKaMHU Ha KOOPJIMHATHOM MPSIMOU.

o [IpumeHsaTh mMOHATHE apU(METHUECKOTO0 KBAJIPAaTHOTO KOPHS; HaXOIUTh
KBaJIpaTHbIE KOPHHU, HWCHOJB3YSd MPU HEOOXOAUMOCTH KaJbKYJSATOP; BBIOJHSTh
peoOpa3oBaHus BRIPAKECHUM, COAEpXKAIIMX KBaJpaTHbIE KOPHH, HUCIOJIL3Ysl CBOMCTBA
KOpPHEH.

o Hcmonp30BaTh 3amrcy OOTBITNX U MAJIBIX YUCEN C TIOMOIIBIO AECATUIHBIX TIpoOei
u crernenei uncina 10.

AJredOpanveckue BbIpaKeHU s

o [IpumMeHATP TOHATHE  CTENEHW C  [EJbIM  MOKAa3aTelieM,  BBINOJHSATH
npeoOpa3zoBaHus BHIPAKEHHM, COAEPKAITUX CTETIEHU C IEJIbIM IMOKA3aTEeJIeM.

o BBITIOTHATE TOXIECTBEHHBIC TPEOOPA30BaHUS PAMOHATBHBIX BBIPAXKEHUN Ha
OCHOBE TMpaBWJ JCHCTBUM HaJ, MHOTOWICHAMH M alreOpandecKuMH JIPOOSIMH.
PackiianpiBaTh KBaApATHBIN TPEXWIEH HA MHOXKHUTEH.

o [IpuMeHsaTh TpeoOpa3oBaHUs BHIPAKEHUN ISl PEIICHUS Pa3IMYHBIX 3a7a4d M3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATTLHOU MPAKTHKH.

YpaBHeHUS U HEPABEHCTBA

o Pemate nuHEHHBIC, KBAaJApPATHBIE YPaBHEHUS W PALUOHAIBHBIE YpPaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPaBHEHUH C JIByMs IEPEMECHHBIMU.

o [IpoBOANTE NMPOCTENIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPABHEHHM, B TOM
yucjae C NOpPUMEHEHHEM Tpaduueckux MpeACcTaBlIeHU (yCTaHABIMBAaTh, WMEET JIU
YpaBHEHHUE WM CUCTEMA YPaBHEHUI PEIICHHUS, €CTIU UMEET, TO CKOJIBKO, U IIPOYEE)

° [TepexoauTh OT ClIOBECHON (POPMYJIMPOBKHU 3a7a4M K €€ anreOpandeckon Mojenu
C MOMOUIBIO COCTABJICHUS! YPABHECHUSI WJIM CUCTEMbl YPAaBHEHUW, UHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN PE3YJIbTAT.

o [IpumMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIsi CPABHEHMS, OLICHKH; PEIIATh
JUHECHHBIC HEPABEHCTBA C OJHOM NMEPEMEHHOM M UX CHUCTEMBI; JaBaTh rpadHUuecKyro
WJUTIOCTPALMIO MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU

o [lonumMaTe M WCMOJIB30BATh (DYHKIIMOHAJIBHBIE TOHATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUYEHHMs); ONpENeNsITh 3HAUYCHHE (PYHKUUMU 10 3HAYCHHIO
apryMeHTa; ONpeesaTh CBOMCTBA QYyHKIIUHU 110 €€ rpaduKy.

o Crtpoutsb rpaduku deMeHTapHbIX GyHKIUN BUaa y =k/x; y = X2,
o y =x"3,y =+ x, Yy =|X |, onuchIBaTh CBOWCTBA YMCIIOBOW (PYHKIHHU IO €&
rpaduky.

BeposiTHOCTH M CTATHCTHKA
N3Bnekats u npeoOpazoBbiBaTh MHGPOPMAIUIO, TIPEACTABICHHYIO B BUJE TaOJUII,
auarpamMm, rpauKoB; IPEACTaBISATh IaHHbIC B BUJIE TAOIUII, IUarpaMm, rpauKoB.
OnuceiBaTh JAHHBIE C TTIOMOIIBIO CTATUCTUYECKUX TTOKa3aTeNel: CpeHUX 3HAaUCHUN
1 Mep paccerBaHus (pa3max, TUCIIEPCUs U CTaHJAPTHOE OTKIIOHEHUE)



HaxoauTe 4acTOThl YMCIOBBIX 3HAYEHUI W 4YaCTOTHI COOBITHI, B TOM 4YHCIE IO
pe3yibTaTaM U3MEepEeHU U HAOIIOICHHM .

Haxonuth BEpOSTHOCTH CIy4YalHBIX COOBITUM B OIbITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHCIIE B OMBITAX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITUAMHU HMCTOJB30BaTh IpaduuecKkue MOJIENU: JIEPEBO CIYYalHOTO SKCIEPUMEHTA,
auarpaMMbl DWJiepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATUAMH: MHOXECTBO, IIOJMHOKECTBO; BBIIIOJIHATH ONEpPAlUU Hal
MHOKECTBAaMHU: OOBEINHEHUE, IEPECEUCHUE, JOMNOIHEHHUE; MEPEUUCISITh 3JIEMEHTBI
MHOKECTB; IPUMEHSITh CBOMCTBA MHOKECTB.

Hcnonp30Bath rpaguueckoe NpeCTaBICHNE MHOXKECTB U CBSA3EH MEXIy HUMHU IS
OIHCaHUs MPOLECCOB U SIBJICHUM, B TOM YHUCIIE NIPU PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX
IPEIMETOB U KyPCOB.

COIJEPKXAHHUE YYEBHOI'O IPEJIMETA
YucJia ¥ BBIYMCICHUSA

KBagpatHbiii kopeHb u3 uncia. [lonsarre 00 uppauroHaIbHOM YUCHE JECATUYHBIC
MPUOJIMKEHUS UPPAMOHAIIBHBIX YHCEJ CBOMCTBA apU(IMETUUECKHUX KBAIPATHBIX KOPHEN
U HUX MNPUMEHEHHE K MpeoOpa30BaHUIO YHUCIOBBIX BBIPAKEHHI W BBIUYHUCIECHUSM
JNECUCTBUTENBHBIC YHCIIA CTENEHb C LEIbIM MOKA3aTelIeM U €€ CBOMCTBA CTaHIApTHAas
3aIUCh YUCTIA.

Aure0panvecKue BbIPAKCHUSA
KBaapaTHbI TPEXWIEH; Pa3I0KEHUE KBAAPATHOIO TPEXUIIEHA HA MHOKHUTEIIH.
Anrebpanueckas IpoOb OCHOBHOE CBOMCTBO anredpanvyeckon
ApoOU CIIO)KEHHE, BBIYMTAHUE, YMHOXEHHE, JeJeHHE alreOpandyeckux Japooeit
palroHaIbHbIE BRIPAXKEHUS U UX ITPEOOpa3OBaHUE.
YpaBHeHMs M HEPABEHCTBA

KBagpatHoe  ypaBHeHue, (opmysia KOpPHEM  KBaJpaTHOIO  ypaBHEHUS
TeopeMa Buera. Pemienue ypaBHEHHI, CBOASIIMXCS K JIMHEWHBIM M KBaJIpaTHBIM.
[IpocTeiiue poOHO-palMOHATBHbBIE YPAaBHEHUS.

I'paduueckas uHTEpHpeTanusi YpaBHEHHUW C JBYMsI MEPEMEHHBIMH M CHUCTEM
JIMHEWHBIX YPABHEHUH C ABYMS IEPEMEHHBIMH. [ [puMephI perieHns CUCTEM HEJTMHEWHBIX
YPaBHEHUH C IBYMS ITIEPEMEHHBIMHU.

PeleHne TEKCTOBBIX 3a/1ay anredOpandyeckuM CrocoOOM YMCIIOBbIE HEPABEHCTBA U
MX CBOMCTBA HEPABEHCTBO C OJIHOW NTEPEMEHHON PAaBHOCUJILHOCTh HEPABEHCTB JINHEHHBIE
HEPABEHCTBA C OJHOW IIEPEMEHHOM CHUCTEMbl JIMHEWHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOM.

DyHKUNHA

[Tonsitue dyHKIUU OOJACTH OMPENCTICHUS W MHOXECTBO 3HauyeHUW (YHKIIUU.
CriocoObl 3a1anus PyHKITHI.

I'padux ¢pyHkuMU yTeHHe CBOMCTB QyHKIMU MO €€ rpaduky. IIpumepsl rpadukos
(GyHKILMIA, OTpa)KaIOIIKUX PEeATbHbBIE MPOIECCHI.

@OYHKIMHU, ONUCHIBAIOLIUE MPSMYIO K 00paTHYIO MPONOPIHUOHAIBHBIEC 3aBUCUMOCTH,
nx rpaduku OyHKIME Y = X2,y = X3,y =/X, Y = |x| rpaduueckoe penienne ypaBHeHHit
Y CUCTEM YpPaBHEHUI.

BeposiTHOCTH M CTATHCTHKA
[IpeacraBnenuie NaHHBIX B BUE TaOIMI], TMarpamMmm, rpaukoB.



MHoxecTBo, AJIEMEHT MHOYKECTBA, HIOJIMHO>KECTBO orepaiuu
HaJ MHOXKECTBaMHU: OOBEAMHEHHE, TIEpeceUeHHe, OMOJHEHNE CBOMCTBA Omepaluil Haj
MHOXECTBAMU: NEPEMECTUTEIIBHOE, COYETATENIbHOE, PACIPEACIIUTEIbHOE, BKIFOUCHUS
UCIIOJIb30BAaHUE TpaUUYECKOro MPEACTABICHUS MHOXKECTB I ONHCAHMS PEATbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4.

N3mepeHne pacceMBaHMsl JIaHHBIX JIMCIIEPCUST W CTaHAAPTHOE OTKJIOHEHHE
YHUCJIOBBIX HA0OPOB MarpaMma pacCerBaHUs.

DnemMeHTapHble COOBITUS cilydailHOro omnbiTa. Cirydaiinble coObITHA. BepostHocTH
coObITUH. OMBITBI C PaBHOBO3MOXKHBIMHU JJIEMEHTApPHBIMU COOBITUSAMHU. CllydalHbIi
BBIOOp CBSI3b MEXKJYy MaJOBEPOSITHBIMU M IMPAKTUUYECKH JOCTOBEPHBIMH COOBITHSIMH B
pUpoJIe, OOIIECTBE U HAYKE.

Hepeo. CBOMCTBAa NE€PEBHEB: €IUHCTBEHHOCTb IIyTH, CYIIECTBOBAHUE BHUCSYECH
BEPILUHBI, CBSI3b MEXAY YHUCIOM BEpIIMH M YUCIOM pEOEp, MpaBWIO YMHOXKEHMS,
penieHue 3a7a4 ¢ MoMoIIbIo rpagoB.

[IpotuBonomnoxueie coObITUs. {uarpamMmma Jiiiiepa 00bEIMHEHUE U TIEPECEUCHUE
COOBITUII HECOBMECTHbIE COOBITHS. DopMysa CIO0XEHHS BEPOSATHOCTEH. ¥YciaoBHas
BEpOSATHOCTh. IIpaBuino ymHOXkeHUs He3zaBUcUMbIE coObiTusi  IlpencraBneHue
JKCIIEpUMEHTa B BHJI€ JepeBa. PelleHne 3a7ad Ha HAaxOXKJIECHUE BEPOSTHOCTEN C
MOMOIIBIO JIEPEBa CIyYalHOr0 YKCIEPUMEHTA, JuarpaMm Diiepa.

TEMATHYECKOE IINTAHUPOBBAHUE
Temarnueckoe MIaHUpPOBaHHE Y4YE€OHOrO MpPEIMETa COCTABIEHO C y4eToM pabouei

porpamMmsbl BociuTanus (MOAyJb «I1IKOJIBHBIN YPOK»).
Peanu3anys BOCIIUTATEIEHOIO OTEHIMAJIA YPOKA IIPEAIIONATaeT:

* YCTAaHOBJICHUE JOBEPUTEIHHBIX OTHOIICHUN MEXKIy YUHTEIEM U €r0 YUYCHHKaMH,
COCOOCTBYIOLIMX TO3UTHBHOMY BOCHPHUATHIO Yy4YallUMUCS TpPeOOBaHU M MPOCKHO
VUHTENs, TMPUBICUCHUIO WX BHUMaHUA K OOCYyXJaeMoW Ha ypoke HHGOpMaInH,
aKTUBH3AIIMU UX TIO3HABATEIILHOM JESITEIIbHOCTH;

*MOOYX/IEHHE IIKOJLHUKOB COONIIOJaTh Ha YPOKE OOIICTPUHATHIE HOPMBI
MOBEACHUS, TMpaBwia OOIIEHUs €O cTapmuMud (YYUTENsIMH) M CBEPCTHHKAMU
(IIKOJTbHUKAMU ), PUHIIUTIBI Y4€OHOUM TUCIUTIIIMHBI U CaMOOPTaHU3aIIHH;

* IPUBJICYCHUE BHUMAHUS IIKOJIHHUKOB K IIEHHOCTHOMY AaCIEKTy HM3y4aeMbIX Ha
ypOKax SIBJICHHIA, OpraHu3alns uX paboThl C MOy4aeMOoi Ha YPOKE COITMAIbHO 3HAYMMOM
uHpOpMaIel — MTHUIIMUPOBAHUE €€ OOCYXKICHUs, BHICKA3bIBAHUS yUAITUMHUCS CBOETO
MHEHUS TI0 €€ TIOBOJTY, BRIPAOOTKH CBOETO K HEIl OTHOIICHUS;

* ICTIOJIb30BaHUE  BOCMUTATEIBHBIX  BO3MOXKHOCTEH  COAEpkKaHHs — y4eOHOTO
npeaMeTa 4Yepe3 JEMOHCTPAIMIO JETSM MPUMEPOB OTBETCTBEHHOTO, TPa)KTaHCKOTO
MOBEJICHUSI, TIPOSIBJICHUSI UEJIOBEKONIOOUST UM J0OpOCEpIACYHOCTH, dYepe3 Moa0op
COOTBETCTBYIOIINX TEKCTOB JUISI YTEHUS, 3a/lad ISl PEIICHUs, MPOOIEMHBIX CHUTYaIlHid
JUTSL OOCYXKICHUS B KIIACCE;

*IPUMEHEHHE HAa ypOKEe MHTEPAKTUBHBIX (QopM  pabOTBl  ydaluxcs:
WHTEJUICKTYaJIbHBIX UTP, CTUMYIUPYIONIUX MO3HABATEIbHYI0 MOTHBAIUIO MITKOJHLHUKOB;
TUIAKTUYECKOTO Tearpa, TJ€ TMOJIy4YeHHbIE HAa YPOKE 3HAHUS OOBITPHIBAIOTCS B
TeaTpajdbHBIX IMOCTAHOBKAX; JMCKYCCHUW, KOTOpBIC MAlOT YyYaluMCS BO3MOXXHOCTh



IpruOOPECTH OIBIT BEACHUSI KOHCTPYKTUBHOTO JMAJIOra; IPYyNIIOBON pabOThl MM pabOTHI
B [1apax, KOTOpbIE y4aT UIKOJIHHUKOB KOMAaHIHOW paboTe M B3aUMOJIEHCTBUIO C IPYTHMHU
JIETbMH;

* BKJIIOUEHHE B YPOK MWIPOBBIX MPOLEAYpP, KOTOpbIE TOMOTAIOT MOAIEPKaTh
MOTHBALIMIO JIETEH K MOTYUYCHHUIO 3HAHUH, HATAXKUBAHHUIO TTO3UTUBHBIX MEXIMYHOCTHBIX
OTHOLIEHUH B KJIacce, IMOMOIaloT YCTAHOBIIEHHUIO J0OpoXenarenbHON arMocdepbl BO
BpEMS YPOKa;

* opranu3anus medcTBa MOTHUBHPOBAHHBIX U APYAUPOBAHHBIX yUaIIMXCS Haa UX
HEYCIIEBAIOIMMH OAHOKJIACCHUKAMH, JAIOLIETO MIKOJbHUKAM COLMATIbHO 3HAYUMBIN
OTIBIT COTPYAHUYECTBA U B3aUMHOW TIOMOIIIH;

* MHUIIMMPOBAHUE U TMOJICPIKKA HCCIIEI0BATENLCKON NEATETbHOCTH HIKOJIBHUKOB B
paMKax peaau3aliii UMU WHAUBUIYATbHBIX U TPYIIIIOBBIX UCCIEI0BATEIbCKUX IIPOCKTOB,
YTO JJACT IIKOJIbHUKAaM BO3MO)KHOCTH NMPHOOPECTH HABBIK CaMOCTOSATEIBHOTO PEIICHUS
TEOPETUUECKOM MpOoOIeMbl, HaBBIK TEHEPUPOBAHUS U OPOPMIICHHUSI COOCTBEHHBIX UIEH,
HABBIK YBRXUTEIHFHOTO OTHOIIECHUS K UYXUM HJEsM, OPOPMIIEHHBIM B pabOTax JAPYTUX
WCCIIeIOBAaTeNe,  HABBIK  MYONWYHOTO  BBICTYIUICHUS  TeEped  ayIuTOpHueH,
apTyMEHTHUPOBAHUS U OTCTAUBAHUS CBOCH TOUKHU 3PCHHUS.

Ne TEMA Kouun4yecTBO KoaunuecTBO
JacoB KOHTPOJIbHBIX
pador
[ToBTOpEHUE 3
PanmonanpHbIe 1poOH U X 19 1
CBOMCTBA
KBagpaTHbie KOpHU 19 1
KBagpaTHbie ypaBHEHHUSI 24 1
HepaBeHcTBa 18
CreneHs ¢ 1ENIBIM 10 1
MoKa3aTeyieM. DJIEMEHTBI
CTaTUCTUKH
[ToBTOpEHUE 5
Pe3eps 4
Hroro 102 4

KAJIEHIAPHO-TEMATHYECKOE INTAHUPOBAHUE

No | Neg Paznen/Tema ara
YpOK | TeMe ITiman dakr
a
1 1 | IoBTopenue (3u4)
2 2 | IloBTOopenue
3 3 | luarHocTuyeckasi paéora




PanuonanbHble Apo0M U UX CBOIiCTBA
(199)

4 1 PanironanbHbIE BhIpaKCHUS

5 2 | OcHoBHOE cBOWCTBO poOu. CokpalieHue
JPOOCH.

6 3 OcHoBHOE cBOMCTBO ApoOu. CokpalieHue
JPOOCH.

7 4 OcHoBHOE cBOMCTBO ApoOu. CokpalieHue
TPOOCH.

8 4 CroxxeHue U BRIYMTaHUE APOOeH C
OJIMHAKOBBIMH 3HAMEHATEIISIMU

9 5 CrnokeHre 1 BRIYUTAHUE APOOECH ¢
OJIMHAKOBBIMH 3HAMEHATEIISIMU

10 6 | CroxxeHue U BRIYUTAHUE JPOOEH C
pPa3HBIMU 3HAMEHATEIIIMHU

11 7 | CnoxkeHue ¥ BRIUMTAHUE JPOOEi C
pa3HBIMU 3HAMEHATEIIIMHU

12 8 CroxxeHue U BRIYUTaHHUE APOOCH C
pPa3HBIMU 3HAMCHATEIISIMH

13 9 | YMHOxeHue npobeii. Bo3Beaenue npodu B
CTCTICHb.

14 10 | Ymuoxenue npo6Geit. Bozpenenue npodu B
CTEIECHb.

15 11 | denenue apoOei

16 12 | lenenue apooei

17 13 | [IpeoOpa3oBanne panoOHaTbHBIX
BBIPAKEHUN

18 14 | TIpeoOpa3oBaHue paiMOHATBLHBIX
BBIPAKCHUU

19 15 | IIpeoOpazoBanue paoHaIbHBIX
BBIPAKCHUU

20 16 | IIpeoOpazoBanue paloOHaIbHBIX
BBIPAKCHUU

21 17 | ®yukums y=k/x u e€ rpaduk

22 18 | KonrpoJsbHas padora Ne 1 «Bce
AeHCTBHS C PAIHOHAILHBIMHI
BbIPAKeHHUSIMI

23 19 | Ananm3 KOHTPOJIBHOU pabOThI
Keaopammnuie kopuu (194)

24 1 ParnmmonanbHbIe uncia

25 2 | UppaumoHanpHble yncia

26 3 | KBagpartHbie kopHH. ApuMEeTHUECKHI
KBaJIPaTHbIM KOPEHb.

27 4 | KBagpatable KOpHU. ApupMeTHISCKUN

KBaJIPATHBIN KOPEHb.




28 5 | YpaBuenue x"2=a

29 6 | YpaBuenue x"2=a

30 7 | Haxoxaenne nmpuOInKEeHHBIX 3HAYCHUN
KBaIPATHOTO KOPHS

31 8 | dynxuus y=vX u eé rpadux

32 9 | KBaaparHblii KOpEHb U3 MIPOU3BEACHUS U
npodu

33 10 | KBagpaTHbIil KOpeHb U3 IPOU3BEICHUS U
npodu

34 11 | KBagpaTHbIil KOPEHb U3 CTENEHU

35 12 | KBajpaTHBIi KOPEHb U3 CTCTICHH

36 13 | BolHeceHre MHOKHTES 3@ 3HAK KOPHSL.
BHeceHrne MHOKUTEINS MOJ1 3HAK KOPHS

37 14 | BeiHeCeHHE MHOXKHUTEIS 32 3HAK KOPHSI.
Brecenne MHOKUTEIS 1101 3HAK KOPHS

38 15 | IIpeoOpazoBanue BbIpaKEeHUH,
COJIep KallMX KBaJIpaTHbIC KOPHU

39 16 | I[IpeoOpa3oBaHKE BBIPAKCHHIHA,
COJIep>KallMX KBaIpaTHbIE KOPHU

40 17 | IIpeobpa3oBaHue BBIpaKEHUIA,
coJiepKalnX KBaJpaTHbIE KOPHU

41 18 | KontpouabHnas padora Ne2 «IIpumenenue
CBOMCTB apupMeTHYECKHX KBAJAPATHBIX
KOpHe»

42 19 | Ananm3 KOHTPOJIBHOM pabOThI
KBangpatHble ypaBHenus (244)

43 1 | HenoJsiHble KBaJipaTHbIE YpaBHEHUS

44 2 | HemonHble KBaapaTHbIC YPABHCHHUSI

45 3 | ®opmyra KOpHEW KBaJAPaTHOTO YPaBHEHUS

46 4 | ®opmysna KOpHEH KBaIpaTHOTO YpaBHEHUS

47 5 | ®opmyna KOpHEW KBaJAPAaTHOTO YpPaBHEHUS

48 6 | Dopmyna KOpHEH KBaApaTHOTO YPaBHEHHSI

49 7 | Pemuenue 3a1a4y ¢ MOMONIBIO KBAAPATHBIX
YpaBHEHUM

50 8 Pemenue 3aa4 ¢ mMOMOIIBIO KBaAPaTHBIX
YPaBHEHUM

o1 9 | Pemenue 3a/1a4 ¢ MOMOIIIBIO KBAAPATHBIX
YPaBHEHUM

52 10 | Teopema Buera

53 11 | Teopema Buera

54 12 | Teopema Buera

55 14 | IpoOHO-panMoHaIbHble YpaBHEHUS

56 15 | JIpoOHO-panmoHaabHbIe YpaBHEHUS

o5/ 16 | JIpoOHO-panmoHaIbHbIE YPaBHEHUS




58 17 | ApoOHo-palinoHalbHbIE YpaBHEHNUS

59 18 | ApobHo-panimoHaNbHbIe YpaBHEHUS

60 19 | Pemienue 3a1a4 ¢ IIOMOIIBIO
pallMOHAJIBHBIX YpaBHEHUN

61 20 | Pemenue 3a7a4 ¢ MOMOIIBIO
palMOHAJIbHBIX YPABHEHUN

62 21 | Pemenue 3a7a4 ¢ MOMOIIIBIO
palMOHAJIbHBIX YPABHEHUN

63 22 | Pemenune 3a1a4u ¢ mOMOIIBIO
palMOHAIBHBIX YpaBHEHUN

64 23 | Konrpoabnasi pa6ora Ne 3 «/[poOubie
panMoHaJbHbIE YPABHEHUSD)

65 24 | AHanu3 KOHTPOJBHON pabOTHI
HepaBenctna (184)

66 1 | YucaoBwle HEpaBEHCTBA

67 2 | CoiicTBa YHCIIOBBIX HEPABEHCTB

68 3 | CoiicTBa YHCIIOBBIX HEPABEHCTB

69 4 | CBoMCTBa YMCJIOBBIX HEPABCHCTB

70 5 | CinoxxeHue U yMHOKEHUE YUCIOBBIX
HEPaBEHCTB

71 6 | CioxkeHHEe M YMHOKEHUE YHCITOBBIX
HEPaBEHCTB

72 7 | CioxxeHue 1 yMHOKEHUE YHCIOBBIX
HEPABEHCTB

73 8 | IlorpeurHocTh ¥ TOYHOCTD MPUOIMIKEHUS

74 9 | Ilepeceuenue u 0ObETMHEHHE MHOMKECTB.
Yucnosele NPOMEKYTKH

75 10 | Ilepeceuenue u 0ObEAUHEHNUE MHOKECTB.
YucnoBele NPOMEKYTKH

76 11 | PemieHue HEPaBEHCTB C OJTHOU
IIEPEMEHHOU

77 12 | Pemenue HEpaBEHCTB C OJTHOU
IIEPEMEHHOU

78 13 | Pemenue HEpaBEHCTB C OJTHOM
IIEPEMEHHOU

79 14 | Pemienue cucteM HEPABEHCTB C OJHOM
IIEPEMEHHOU

80 15 | Pemenue cucteM HEPABEHCTB C OJHOU
IIEPEMEHHOU

81 16 | Pemenue cuctemM HEPABEHCTB C OJTHOM
IIEPEMEHHOU

82 17 | PemieHue cucTeM HEPABEHCTB C OJHOM

MIEPEMEHHOU




83 18 | Pemenue cuctemM HEPABEHCTB C OJHOM
MIEPEMEHHOU
CreneHb ¢ HeJIbIM MOKA3aTeJeM.
DaemeHThI craTucTuku (104)

84 1 OnpeneneHne CTENEHU C ETbIM
OTPHIIATEIHHBIM MTOKA3aTEIeM

85 2 CBoiicTBa CTENEHH C LIEJIBIM IT0Ka3aTeIeM

86 3 CBoiicTBa CTENEHH C IIEJIBIM ITOKA3aTeIeEM

87 4 | CBoiiCTBa CTENECHHU C IIEJIbIM MMOKA3aTEIeM

88 5 | CranmapTHbIN BU YUCIa

89 6 | COoop u rpynnupoBKa CTATUCTUYECKUX
JTAHHBIX

90 7 Harnsonoe npeacrasieHue
CTaTUCTUYECKON MHPOpMALIUH

91 8 | dyukuuu y=x"(-1) u y=X"(-2) u ux
CBOWCTBA

92 9 | Konrpoannasi padora Ne 4 «Crenens ¢
1eJIBIM MOoKa3aTejemM»

93 10 | Ananm3 KOHTPOJIBHOU pabOTHI
IToBTOpenne (54)

94 1 | IlpeoGpa3oBanue parioHaIbHbIX
BBIPAKCHUU

95 2 | [IpeoOpazoBaHue parmoHaIbHBIX
BBIPAKECHUU

96 3 | IIpeoOpazoBanue BeIpaKCHUH,
coJiepKaluX KBaJApaTHBIC KOPHH

97 4 | [IpeobpazoBaHue BBIpAKEHUH,
coJiepKalnX KBaJApaTHbIE KOPHU

98 5 | ApoGHo-paiimoHaIbHbIE YPaBHEHUS
Pe3eps (44)

99 1 | Pemenue 3a7a4 ¢ MOMOIIbIO
pPalMOHAIIBHBIX YPaBHEHUN

100 2 | Pemenue 3aa4u ¢ mOMOIIIBIO
pPalMOHAIIBHBIX YPaBHEHUN

101 3 | Pemenue HEpaBEHCTB C OJIHOM
IIEPEMEHHOU

102 4 | CreneHs C 1EIbIM MOKA3aTEIEM




PABOYAS ITPOI'PAMMA
O INPEIMETY «AJI'EBPA»
8 B KVIACC



HOACHUTEJDBHASA 3AIINCKA

Pabouass mporpamma coctaBieHa Ha ocHOBe DenepanbHOrO TOCYJapCTBEHHOTO

00pa30BaTeNpHOrO CTaHAapTa OCHOBHOTO OO0IIero oOpa3oBaHus Cc ydeToMm Paboueit
IpOrpaMMbl BOCIIUTaHHUS HayalbHOTO 00mIero oOpa3oBaHHs, OCHOBHOTO OOIIETo
oOpa3oBaHMsI, CPEAHETO OOIIET0 OOpa30BaHUS m ABTOPCKOW MPOTpamMMBbI IO anredpe
O.H. MakapeiueBa Bxojsmed B cOOpHUK pabouux nporpamMm  «lIporpammsl
o0uieo0pa3oBaTeabHbIX  yupexaeHuil: Anredpa & kimacc», cocraBuTenb: T.A.
BypmucTtposa. - 2-¢ uza., goi. - M.: [Ipocsemenune, 2020-113c.
VYueOHO-MeTOnMueCKUil KoMmIulekc: Auredbpa 8 kiacc aiisg oOmeo0pa3oBaTeNbHbIX
OpraHu3aluii ¢ MPUJIOKEHUEM Ha 3JekTpoHHOM Hocutene/ [FO.H. Makapsiues, H.I'.
Munmrok, K.1. Hemkos, C.b. CyBoposa]; nox penakuuen C.A. TemakoBckoro - M.:
ITpocBenienue, 2014 - 287¢.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPEJIMETA

JIMYHOCTHBIE Pe3yJibTAThI

JIngyHOCTHBIE pe3ysIbTaThl OCBOCHHS MPOTPaMMbl y4yeOHOTO mpeaMera «MaremaTukay
XapaKTEPU3YIOTCS:

IMaTpuoTnyeckoe BOCIUTAHME: MPOSIBIICHUEM MHTEpPECA K MPOIUIOMY M HACTOSIIEMY
POCCHICKOM MaTE€MaTUKH, IEHHOCTHBIM OTHOIICHUEM K JOCTHKEHUSIM POCCHUUCKHUX
MAaTEMATUKOB W POCCHUMCKOW MAaTEMaTUYECKOW IIKOJIbI, K HCHOJIb30BAHUIO JTUX
JOCTUKEHUW B JPYTMX HayKax M NpukiIagHbeix chepax. I'paknanHckoe M ITyXOBHO-
HPABCTBEHHOE BOCIIUTAHHUE!

o ['0OTOBHOCTBIO K BBITTOJIHEHHUIO 00513aHHOCTEHN Ipak/IaHWHA U peaJIU3aIliu €ro Npas,
MPEJCTABIICHUEM O MAaTeMaTUYeCKUX OCHOBax (DYHKIMOHUPOBAHUSI Pa3IUYHBIX
CTPYKTYD, ABJICHUH, MPOLIEAYP IPaXkKIAHCKOT0 00IIecTBa (BBIOOPHI, OIPOCHI U TIp.);

o TOTOBHOCTBIO K OOCYKJICHHIO dTUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
[IPUMEHECHUEM JIOCTMKEHMM HAYKH, OCO3HAHMEM BaXHOCTH MOPAIbHO-3THUYECKHUX
MIPUHIUIIOB B AEATEIBHOCTH YUYEHOTO.

TpynoBoe Bociuranue:

o YCcTaHOBKOM Ha AaKTMBHOE Yy4aCTHE€ B PEIICHUM MNPAKTUYECKUX 3aaad
MAaTEMATUYECKOM  HAIPABIEHHOCTH, OCO3HAHUEM  BAXXHOCTH  MaTEMaTUYECKOIO
oOpa3oBaHMsI Ha NPOTHKEHUHM BCEH JKU3HU JUIsl YCHEIHONM NpodecCHOHANbHON
JESTETLHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHU;

o OCO3HAHHBIM BBIOOPOM W  TIOCTPOCHHEM  WHIWBUIYAJTBLHONH  TPACKTOPUU
o0pa3oBaHMsI W JKU3HEHHBIX IJIAHOB C YYETOM JIMUYHBIX WHTEPECOB U OOIIECTBEHHBIX
MOTPEeOHOCTEM.

JcTeTHYecKoe BOCIIUTAHME!
CHOCO6HOCTI) K 3MOI_[I/IOHaJI]5HOMy 51 3CT€TI/I‘-IGCKOMy BOCIIPUATHIO MAaTCMATHYCCKHX
Oo0OBEKTOB, 3a/ay, pEIICHUN, PACCYXKICHUN; YMEHUIO BHIIETh MAaTeMAaTHUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE.



IleHHOCTH HAYYHOTO MIO3HAHMS:

° OpueHTaneii B  JEATEILHOCTH HA COBPEMEHHYIO CHUCTEMY  HAy4YHBIX
IPEJICTAaBIICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHs YeEJIOBEKa, IPHPOABI U
00IIeCTBa;

° MOHUMAHUEM MAaTeMaTHYECKOW HAyKW Kak C(hephbl YeTOBEYECKON NEATeTLHOCTH,
ATAnoB €€ pa3BUTHUS U 3HAYMMOCTH JIJIS PA3BUTHS [TUBUIN3AIINM;

L OBJIaACHHUECM S3BIKOM MAaTCMAaTHUKH U MaTeMaTHYeCKOMN Ky.]'[BTypOﬁ KakK CpCaCTBOM
ITO3HAHUA MHUPA,
L OBJIaACHUCM HpOCTCﬁHIHMH HaBbIKaMH HCCHCI[OBaTeHBCKOﬁ ACATCIIBHOCTH.

®usnyeckoe BOCHUTaHNE, GopMHPOBaHHE KYJIbTYPbI 310POBbSI 1 SMOILIHOHATIBHOIO
0/1aromoJry4us:

o ['0TOBHOCTBIO MPUMEHSTh MATEMAaTUYECKHUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbSI,
BEJCHMsI 3/10pOBOT0 00pa3a *KHU3HU (310pOBOE MUTAHUE, COAJAHCUPOBAHHBIM PEXUM
3aHATHI U OTAbIXA, peryigpHas (pu3ndeckas akTUBHOCTD);

o c(OpMHPOBAHHOCTHIO HaBbIKA pe(IeKCHH, TPU3HAHUEM CBOETO MPaBa Ha OLINOKY
Y TAKOTI'O e MpaBa IPyroro 4eyioBeKa.

JIKOJIOTHYEeCKOe BOCIIUTAHHUE:

o OpUEHTalMEll Ha NMPUMEHEHUE MaTeMaTHYECKMX 3HAHWM JUI pElIeHUs 3a1ad B
00JacTU COXPAaHHOCTH OKpY KaroIled Cpelibl, MIIAHUPOBAHUS MOCTYNKOB M OLEHKU HX
BO3MOYKHBIX ITOCJIEICTBUI JIJIs1 OKPYKAIOLIEH CPEIbI;

o OCO3HAaHHEM TIJIO0AJIBHOIO XapaKTepa 3KOJIOTMYECKUX Npo0JiieM W MmyTed HX
penieHus

JInyHOCTHBIE pe3yJbTaThl, O00ccCIeYHUBAKIINE aJaNTANMI0 O0y4Yalolerocs K
U3MEHSIOIIMMCSH YCJIOBHUSAM COLMATBHONW M IPUPOIHON cpeabl:

o TOTOBHOCTBIO K JIEWCTBHSM B YCIIOBUSAX HEONPEAEIEHHOCTH,

o MOBBILICHHIO YPOBHS CBOE KOMIIETEHTHOCTH YEPE3 MPAKTHUECKYIO JEATEIbHOCTD,
B TOM 4HCIIE yMEHHE YUYUTBhCS Yy JAPYrux IJtojed, npuodperaTb B COBMECTHOU
JEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMM U3 OMbITA APYIHX;

o HEO0OXOAMMOCTBIO B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHciie (POPMYITUPOBATH
UJIeH, OHATHS, TUTIOTE3bI 00 0O0BEKTAX U SIBJICHUSAX, B TOM YHUCIIE paHEE HE U3BECTHBIX,
o 0CO3HaBaTh JACPUIMUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBAThH
CBOC pPa3BUTHE;

. CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYalLMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEILICHUS
U JeicTBuS,

o (bopMyIUpOBaTh U OLIEHUBATH PUCKU U MOCIIEICTBUS, OPMUPOBATH OIBIT.

MeTanpeaMeTHbie pe3yJbTAThl

OcBoenusi mporpammbl  ydyeOHOro mnpeamera «MarTeMaTuka»y XapaKTepHU3YHOTCS
OBJIAACHUCM YHHUBCPCAJIbHBIMU ITIO3HABATCIIbHBIMU HCﬁCTBHHMH, YHUBCPCAJILHBIMHU
KOMMYHHKAaTHBHBIMHA )IeﬁCTBHHMH U YHUBCPCAJIIbHBIMU PEr'yJIATUBHLBIMHA I[Cf/iCTBPISIMH.
Ynueepcanvnuvie noznasamenvnvie neiicteus obecreunBaioT (GOpMHUPOBAHUE
OCHOBHBIX IIpOOECCOB MBINIJICHUS O6yanOH_II/IXC$[ (OCBOCHI/IC METOOJ0B IIO3HAHUA



OKPYXaroIIEro Mupa; MpUMEHEHUE JJOTHUYECKHUX, UCCIIEIOBATEIbCKUX ONEpalliil, yMEHUI
paboTaTh ¢ HHDOpPMAIIHECH).
Ba3oBble Jiornueckue 1eicTBUA:

o BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPHU3HAKH MATEMaTUYECKUX
00BEKTOB, MOHSATUM, OTHOIIIEHUN MEKTy TOHSTUIMU;
o bopMyIUpOBaTh ONpe/iesieHUs MOHATUI; YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK

KJaccu(uKanuu, OCHOBaHUS Jyisi 000OIIEHHS] U CpPaBHEHUS, KPUTEPUU MPOBOJUMOIO
aHaiu3a; BOCIPUHUMATH, (QOPMYJIHPOBATH M  NPEOOPA3OBBIBATH  CYKICHHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIE, YACTHBIE U O0IIKE; YCIOBHBIE;

L BBIABJIATE MATCMATHYCCKHEC 3aKOHOMCPHOCTH, B3aMMOCBA3KW W IIPOTHUBOPCYUSA B
CbaKTaX, JaHHBIX, HEI6J'IIOI[€HI/I$IX " YTBCPIKACHUAX,

L npeajiaraTb KpUTCpUK MJIsI BBIAABIICHUA 3aKOHOMCpHOCT€I>’I u HpOTHBOpG‘IHﬁ;

L ACJIaTb BBIBOABI C HCIIOJIb30BAHHUCM 3dKOHOB JIOTUKH, JOCAYKTUBHBIX H

WHJYKTUBHBIX  YMO3aKJIIOUCHHM, yMO3aKIIOUECHUM 10  aHaJOTWH; pa3OupaTh
JI0KA3aTelIbCTBA MATEMATHUECKUX YTBEPKACHHUH (TIPSIMBIC ¥ OT MPOTHBHOTO ), TPOBOIUTH
CaMOCTOSTEIIEHO HECJIOKHBIC JOKA3aTeIbCTBA MAaTeMaTHUYECKHX (haKTOB, BBHICTPAWBATh
apryMEHTAITUIO, TPUBOJIUTH MPUMEPHI U KOHTPIIPHUMEDHI;

o 000CHOBBIBaTh COOCTBEHHBIE PACCY>KJICHUS; BBIOMPATh CIIOCOO pellleHUs YI4eOHOM
3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHHUs, BEIOUpATh HAauOO0JIee MOIX 0TI
C YU4€TOM CaMOCTOSITEIbHO BBIJICJICHHBIX KPUTEPHUERB)

ba3zoBble ucciaeaoBarebCcKue 1eiCcTBUA:

o WCITOJI30BATh BOIPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHHS,

o dbopMynHpoBaTh  BOMPOCHI,  (PUKCHUpYyIOIIME  MPOTHUBOpPEYHE, MpodJieMy,
CaMOCTOSATENIbHO YCTaHABIIMBaTh HCKOMOE U JaHHOE, (OPMHPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UITHIO0, MHCHHUC;

o MIPOBOJIUTH 110 CAMOCTOSITEILHO COCTABICHHOMY IJIAHY HECJIOKHBIN SKCIIEPUMEHT,
HEeOOJIBIITIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO 0COOEHHOCTEH MaTEMaTUYECKOTO OOBEKTA,
3aBUCUMOCTE 00BEKTOB MEXIAY COOOM;

o CaMOCTOSITeNIbHO (hOpMyIMpoBaTh 00O0OIIEHUS W BBIBOALI MO pe3yJibTaTam
MIPOBEAEHHOTO HAOJIOICHUS, UCCIEAOBaHMS, OICHUBATh JOCTOBEPHOCTH IOJYYCHHBIX
PE3yIabTaTOB, BBIBOJIOB M 000OIICHHI IPOTrHO3UPOBATH BO3MOYKHOE Pa3BUTHE TpoIlecca,
a TaK)Ke BBIJIBUTATH MPEITIOIOKECHHS O €0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

o BBISIBJIATH ~ HEIOCTATOYHOCTh W M30BITOYHOCTh  HMH(POpPMALUU, JAHHBIX,
HEOOXOAMMBIX ISl PEIICHUS 33]]a4K; BEIOMPATh, AHAIM3UPOBATh, CUCTEMATH3UPOBATh U
HHTEPIPETUPOBATH UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,

o BBIOMpATh (popMy mnpeacTaBiaeHUs MHGOPMALMK U WIUTIOCTPUPOBATH pElIaeMble
3a/layu CXeMaMmHu, uarpaMmmamMu, HHOU rpa@ukoi 1 MX KOMOMHALUSIMY;

o OLICHMBATh HAJIEKHOCTh MHPOPMALIUU MO KPUTEPUSIM, MTPEAJIOKEHHBIM YUUTEIEM
WM C(POPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

Yuueepcanvnwvie KOMMYHUKAMUBHbLE nefcTBus o0ecreynBaoT
c(hOpPMHUPOBAHHOCTD COIIMAIBHBIX HABBIKOB O0YYAOIIUXCS.

OO0mmenne:

o BOCIPUHUMATh U (OPMYJIMPOBATH CYXJCHHUS B COOTBETCTBHM C YCIIOBUSIMH U

LIEJISIMU OOIICHUS;



o SCHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX
TEKCTax, aBaTh MOSCHEHUS MO XOJy PEIICHUS 3a/1aud, KOMMEHTHUPOBATH MOTYyUYEHHBIH
pe3yJibTar;

o B XO0je OOCYXKJEHHUs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKTaeMOW TEMBbI,
poOJIeMBbl, pelracMoi 3a/1auu, BEICKa3bIBaTh UCH, HAIlEJICHHbIC Ha TMTOUCK PEIICHHUS;

o COTIOCTABJISITh CBOU CYXACHUS C CYXICHUSIMU JPYTMX YYaCTHHKOB JUajora,
OOHapy»XUBaTh PA3IUYUE U CXOJICTBO MO3UIUN;

o B KOppeKTHOW ¢opMe (OpPMYTUPOBATh PA3HOTIIACHS, CBOM BO3PAKCHUS;
MPEJCTABIATh PE3YyJIbTAThl PEIICHUS 33/1a4d, SKCIEPUMEHTA, UCCIEIOBAHUS, MPOEKTA;
CaMOCTOSTENIbHO BHIOMPATh (opMaT BBICTYIUICHHSI C y4E€TOM 3a/ad MPE3CHTAINHA |

0COOEHHOCTEH ayJIuTOpUn
CorpyaHuvecTBo:

o NOHUMAaTh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM U HWHIWBUIYaTbHOU
paboThI PU PEIICHUH YYCOHBIX MAaTEMaTHUYECKUX 3a]1aY;

o MPUHUMATh 1€JIb COBMECTHOM JESATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIUIO

COBMECTHOI padOThI, paclpenessaiTh BUABI padoT, TOrOBapUBATHCS, 0OCYKIATh MPOLIECC
U pe3yabTatr padoThi;

° 000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

o y4acTBOBaTh B  IpymmoBbIX ¢opmax paboTel  (0OCykaeHus, OOMEH
MHCHHSMHU, MO3TOBBIC ITYPMBI U JIP.);

o BBITIOJTHATHh CBOIO YacTh PabOTHI M KOOPJAMHHPOBATH CBOM JCHCTBUS C IPYTUMU

YWICHAMH KOMaHJbI; OIICHMBAaTh KAadeCTBO CBOEr0 BKJIaJa B OOMMHA MPOAYKT 10
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBUS
Yuueepcanvnuvie pezynamuenvie neiictBus 00ecrneunBaOT  HOPMHUPOBAHKE
CMBICJIOBBIX YCTAaHOBOK M KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranusanus:
o CaMOCTOATENILHO COCTAaBIISATh IIJIaH, AJITOPUTM PEIICHUs 3a7a4u (M1 €ro 4acTh),
BBHIOMPATh CMOCO0 pelieHuss ¢ YYETOM MMEIONIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTUPOBAaTh W KOPPEKTUPOBATH BapHAHTHI PEHICHUN C Yy4ETOM
HOBOM MH(pOpPMAIIUH.

CaMOKOHTPOJIb

o BJIQJeTh  CIMOocO0aMH  CaMOMpPOBEPKH,  CAaMOKOHTPOJS  mpolrecca U
pe3yibTaTa pelieHus MaTeMaTHIECKON 3a/1auHu;

o MPEABUACTh TPYIHOCTH, KOTOPBHIE MOTYT BO3HUKHYTH TIPH PEIICHUM 3aJa4H,

BHOCHUTh KOPPEKTHUBBI B JIESITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAMICHHBIX
OIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

° OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa JEATEIbHOCTH IIOCTABICHHOW LIENU U
YCJIOBHSIM, OOBSCHATH MPUYMHBI JOCTHXKEHUS WM HE JIOCTHKEHUS LN, HAaXOJIUTh
OIIKOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

[

IIpeameTHbIe pe3yabTaThl OCBOCHHS padoueil MPOrpaMMbl

YucJsa v BLIYUCICHUA



o Hcnonp30BaTh HaYaJIbHBIE MTPEACTABIICHHUS] O MHOYKECTBE JIEVCTBUTEIBHBIX YMCEIT
JUISl CpAaBHEHMS, OKpPYIJICHHS M BBIYUCICHHM; M300pa)kaTh JEHCTBUTEIbHBIE YHUCIa
TOYKaMHU Ha KOOPJIMHATHOM MPSIMOU.

o [IpumeHsaTh mMOHATHE apU(METHUECKOTO0 KBAJIPAaTHOTO KOPHS; HaXOIUTh
KBaJIpaTHbIE KOPHHU, HWCHOJB3YSd MPU HEOOXOAUMOCTH KaJbKYJSATOP; BBIOJHSTh
peoOpa3oBaHus BRIPAKECHUM, COAEpXKAIIMX KBaJpaTHbIE KOPHH, HUCIOJIL3Ysl CBOMCTBA
KOpPHEH.

o Hcmonp30BaTh 3amrcy OOTBITNX U MAJIBIX YUCEN C TIOMOIIBIO AECATUIHBIX TIpoOei
u crernenei uncina 10.

AJredOpanveckue BbIpaKeHU s

L HpI/IMeHHTB IIOHATHUC CTCIICHU C OeJIbIM IIOKAa3aTCJICM, BBIIIOJIHATD
HpGO6p&30BaHI/ISI Bblpa}KeHHﬁ, COACPKaAIUX CTCIICHU C LICJIBIM ITIOKA3aTCJIICM.
L BrinmoaasaTe TOXIACCTBCHHBIC HpeO6p330BaHI/I$I palMOHAJIbHBIX BBIpa)KeHI/Iﬁ Ha

OCHOBE TMpaBWJ JCHCTBUM HaJ, MHOTOWICHAMH M alreOpandecKuMH JIPOOSIMH.
PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOXKUTEIIH.
o [IpuMeHsaTh TpeoOpa3oBaHUs BHIPAKEHUN ISl PEIICHUS Pa3IMYHBIX 3a7a4d M3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.
YpaBHeHUS U HEPABEHCTBA
o Pemiath JMHEHBIE, KBaJpaTHbIC YpaBHEHHUS U pallMOHAIBHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUM C IBYMSI IEPEMEHHBIMH.
o [IpoBOANTE NMPOCTENIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPABHEHHM, B TOM
yucjae C NOpPUMEHEHHEM Tpaduueckux MpeACcTaBlIeHU (yCTaHABIMBAaTh, WMEET JIU
YpaBHEHHUE WM CUCTEMA YPaBHEHUI PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)
° [TepexoauTh OT ClIOBECHON (POPMYJIMPOBKHU 3a7a4M K €€ anreOpandeckon Mojenu
C TMOMOIIIO COCTABJICHUSI YPABHEHUSI WJIM CUCTEMbl YpPaBHEHUM, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/1a4y MOJTYyUYECHHBIA PE3yJIbTaT.
o [IpuMeHSTh CBOMCTBA YMCIIOBBIX HEPABEHCTB [IJIi CPABHEHUS, OLICHKH; pellaTh
JUHEHHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM W WX CUCTEMBI; JaBaTh I'PaPUUECKyIO
WJUTIOCTPALIMIO MHOKECTBA PEUICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.
DOyHKIUU
o [lonumMaTe M WCMOJIB30BATh (DYHKIIMOHAJIBHBIE TOHATUS U S3bIK (TEPMUHBI,
CUMBOJINUECKHE OO0O3HAUCHMS); OMNpEeAeisaTh 3HaueHHEe (QYHKIUU 1O 3HAYCHUIO
apryMeHTa; ONpeesaTh CBOMCTBA QYyHKIIUHU 110 €€ rpaduKy.
o Crtpoutsb rpaduku deMeHTapHbIX GyHKIUN BUaa y =k/x; y = X2,
o y = X3,y =X, Y = | X |; omuchIBaTh CBOICTBA YNCIIOBOH (DYHKIIMH 11O €8 TpadHKYy.
BeposSiTHOCTB M CTATHCTHKA
N3Bnekate u mpeoOpa3oBbIBaTh MHGOPMAIHIO, MPEACTABICHHYIO B BHJE TaOJUII,
auarpamm, rpauKoB; IPEACTaBISATh IaHHbIC B BUJIE TAOIUII, IUarpaMm, rpauKoB.
OnuchiBaTh JAHHBIE C TTIOMOIIBIO CTATUCTUYECKUX TTOKa3aTeNel: CpeHUX 3HAaUCHUN
U Mep pacceruBaHus (pa3max, JUCIEPCHs U CTaHIaPTHOE OTKIOHEHUE)
HaxoauTe 4acTOThl YMCIOBBIX 3HAYEHUH M YAaCTOTHI COOBITHUH, B TOM YHCIE IO
pe3yibTaTamM U3MEepEeHUi U HaOII0ICHUM .



HaxoauTe BEpOSTHOCTH Ciy4ailHbIX COOBITMM B OIBITaX, 3Has BEPOSITHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YMCJIE B OMBITAX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITUAMHU HCTOJIB30BaTh IpauuecKkue MOJIENU: JIEPEBO CIYYalHOTO SKCIEPUMEHTA,
auarpaMMbl DWJiepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATUAMH: MHOXECTBO, IIOJMHOKECTBO; BBIIIOJIHATH ONEpPAlUU Haj
MHOKECTBaMHU: OOBEAMHEHHUE, IEpPECceUYCHre, OTOTHEHHUE, MEPEUUCISITh SJIEMEHTHI
MHOKECTB; IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonp30Bath rpaguueckoe NpeCTaBICHNE MHOXKECTB U CBA3EH MEXIy HUMHU IS
OIMCaHUs MPOLECCOB U SIBJICHUH, B TOM YHCIIE NIPU PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX
IPEIMETOB U KyPCOB.

COAEPKXAHUE YYEBHOI'O ITPEAMETA
Yuciaa 1 BIYUCICHUA

KBanpatnslit kopenb u3 uncina. [lonstiue 00 upparoHaIbHOM YKCIE ASCITUYHBIC
MPUOJIMKEHUS UPPAMOHAIIBHBIX YHCEJ CBOMCTBA apU(IMETUUECKHUX KBAIPATHBIX KOPHEHN
U HUX MPUMEHEHHE K MpeoOpa30BaHUIO YHUCIOBBIX BBIPAKEHHI W BBIUYKUCICHUSM
JNECUCTBUTENBHBIC YHCIIA CTENEHb C LEIbIM MOKA3aTelieM U €€ CBOMCTBA CTaHIApTHAs
3aIMCh YUCTIA.

AuredpanvyecKue BhIPaKEHUA
KBagpaTHbIil TpEXUIIEH; PA3JIOKEHNE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIH.
Anrebpanueckas IpoOb OCHOBHOE CBOMCTBO anredpanvyeckon
ApoOU CIIO)KEHHE, BBIYMTAHUE, YMHOXEHHE, JEeJeHHE alreOpandyeckux Japooeit
palroHaIbHbIE BBIPAXKEHUS U UX IIPEOOpa3OBaHUE.
YpaBHeHMs M HEPABEHCTBA

KBanpatHoe  ypaBHeHue, (¢opMysa KOpHEH  KBaJpaTHOrO  ypaBHEHUS
Teopema Buera. Pemienue ypaBHEHHM, CBOIAIIMXCSA K JMHEMHBIM W KBAJPAaTHBIM.
[Ipocreiime qpoOHO-palMOHAIBHBIE YPABHEHHUS.

I'paduueckas uHTEpHpeTanusi YpaBHEHHUW C JBYMsI TMEPEMEHHBIMHU M CHUCTEM
JMHEWHBIX YPABHEHUH C ABYMS IEPEMEHHBIMH. [ [puMephI perieHns CUCTEM HEJTMHEWHBIX
YPaBHEHUH C IBYMS ITIEPEMEHHBIMHU.

PeleHne TEKCTOBBIX 3a/1ay anredOpandyeckuM CrocoOOM UYMCIIOBbIE HEPABEHCTBA U
MX CBOMCTBA HEPABEHCTBO C OJHOM IMEPEMEHHON PAaBHOCUIIBHOCTh HEPABEHCTB JIMHEWHBIE
HEPABEHCTBA C OJIHOM TMEPEMEHHOM CHCTEMbl JIMHEWHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOM.

DyHKUNHA

[Tonsitue ¢yHKIUU OOJACTH OMPENCTICHUS W MHOXECTBO 3HAYCHHUHN (YHKIIUU.
CriocoObl 3a1anus PyHKITUH.

I'padux ¢pyHkiMy ureHue cBOMCTB GyHKIMHU Mo e€ rpaduky. [Ipumepsr rpadukos
GyHKIUH, OTpaXkaronuX peajbHble TPOLECCHI.

OYHKIMHU, ONUCHIBAIOLIUE MPSMYIO K 00paTHYIO MPONOPIHUOHAIbHBIEC 3aBUCUMOCTH,
ux rpaduku Oynkuu Y = X2,y = X3,y = /X, Y = |x| rpaduueckoe penienve ypaBHeHuii
Y CUCTEM YpaBHEHUI.

BeposiTHOCTH M CTATHCTHKA

[IpeacraBnenuie NaHHBIX B BUE TaOIMI], TMarpamMmm, rpa)ukoB.

MHoOxkecTBO, 3JIEMEHT MHO€ECTBA, MTOAMHOKECTBO onepauuu
HaJl MHOKECTBaMH: OObEANHEHHE, NTepeceUeHe, TONOJHEHNE CBOMCTBA ONepalfii Hal



MHO>KECTBAMU: IIEPEMECTUTEIIBHOE, COYETATEIBHOE, PACHPEACIUTEIBbHOE, BKIFOUCHUS
HCIOJIb30BaHUE TIpa)UuecKoro MpenCTaBICHUs] MHOXXECTB MJSl OMHCAHMS PEaTbHBIX
IIPOLIECCOB U SIBJIICHUM, TPU PELICHUU 3a]1a4.

N3mepeHne pacceMBaHMs JIaHHBIX JIUCIIEPCUS. M CTaHAAPTHOE OTKJIOHEHHE
YHUCJIOBBIX HA0OPOB IMarpaMma pacCerBaHMs.

DneMeHTapHbIe COOBITUS ciTydyailHOro ombiTa. CiydaiiHbie coObITHA. BeposTtHocTr
coObITUN. OMBITHI C PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITUSIMHU. CIlydaiHbIi
BBIOOp CBSI3b MEXKJY MAJOBEPOSITHBIMU M IMPAKTUUYECKH JOCTOBEPHBIMH COOBITHSIMH B
pUpoJIe, OOIIECTBE U HAYKE.

Hepeo. CBOMCTBAa N€PEBHEB: €IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE BHUCSYEH
BEPILUHBI, CBA3b MEXJY YHUCIOM BEpUIMH U yucioM pédep. [lpaBuno ymHOMXKeHHS,
pelIeHne 3a71a4 ¢ IOMOIIbIO rpadoB.

[IpotuBononoxHele coObiTHdA. Jnarpamma Diinepa 0ObeIMHEHUE U MEPECceUCHUE
COOBITUI HECOBMECTHBbIE cOOBITHS. DopMyna CIOXKEHHS BEpOATHOCTEW. Y CIOBHAs
BEpOSTHOCTh. IIpaBuio ymHOXeHHs He3aBUcUMBbIe coObiTus  lIpencraBienue
DKCIIEPUMEHTAa B BHUJIE JepeBa. PemieHne 3agad Ha HAXOXKIACHUE BEPOSITHOCTEH C
MOMOIIBIO JIEPEBa CIyYalHOr0 SKCIEPUMEHTA, JuarpaMm Diiepa.

TEMATHUYECKOE IINTAHUPOBBAHUE

Temarnueckoe MIaHUpPOBaHHE YUEOHOrO MpPEIMETa COCTABIECHO C y4eToM pabouei
porpamMmbl BociuTanus (MOAyJb «I1IKOJIBHBIN YPOK»).

Peanmauml BOCIIUTATCIIBHOI'O ITOTCHIMAJIA YPOKa IIPCAIIoIaract:

* YCTAaHOBJICHUE JOBEPUTEIHHBIX OTHOIICHUN MEXIY YUYUTEIEM U €ro YUYCHUKaMHU,
CHOCOOCTBYIOLIMX TO3UTHBHOMY BOCHPHUATHIO Yy4YallMMUCS TpPeOOBaHUI M MPOCHO
y4uTeNs, TMPHUBICUEHUIO WX BHHUMAaHUA K OOCyXJaeMol Ha ypoke HH(pOpMalnH,
aKTUBH3AIIMU UX TIO3HABATEIILHOMN JESITEIIbHOCTH;

* MOOYX/IEHHE IIKOJLHUKOB COONIOJaTh Ha YPOKE OOIICTPUHATHIE HOPMBI
MOBEACHUS, TMpaBwia oOOIEHHUs €O cTapmuMu (YYUTENsIMH) M CBEPCTHHKAMU
(IIKOJIbHUKAMU ), MPUHIIUTIBI y4eOHOM TUCIUILTMHBI K CAMOOPTaHU3aIUY;

* IPUBJICYCHUE BHUMAHUS IIKOJIHHUKOB K IIEHHOCTHOMY AaCIIEKTy HM3y4aeMbIX Ha
ypOKax SIBJICHH, OpraHu3aliys X padoThl ¢ MOTy4yaeMOi Ha YPOKe COIMATbHO 3HAUUMOMN
nHpopMalrell — UHUIMUPOBAHUE €€ OOCYXKJICHUsI, BbICKa3bIBAHUS yUAIIUMUCS CBOETO
MHEHHS 110 €€ TIOBOAY, BEIPAOOTKM CBOET0 K HEM OTHOIICHMUS;

* CMOJb30BAaHUE  BOCHUTATENIBHBIX BO3MOXKHOCTEH  COAEp)KaHHUS  y4eOHOTO
MpeaMeTa 4Yepe3 JEMOHCTPAIUIO JIETM MPUMEPOB OTBETCTBEHHOTO, TPakIaHCKOTO
MOBEJICHUSI, TIPOSIBJICHUSI UEJIOBEKONIOOUST M JO0OpOCEpIAEYHOCTH, dYepe3 moadop
COOTBETCTBYIOLIUX TEKCTOB ISl YTEHUS, 3a4a4 JUIsl PEIICHHs, TPOOJIEMHBIX CUTYyalUi
TU1s1 0OCYXICHUS B Kjlacce;

*IPUMEHEHHE HAa ypOKEe WMHTEPAKTUBHBIX (QopM  pabOThI  ydaluxcs:
WHTEJUICKTYaJIbHBIX UTP, CTUMYIUPYIONIUX MO3HABATEILHYI0 MOTHBAIUIO NTKOJHHUKOB;
JTUIAKTUYECKOTO Tearpa, TJ€ TMOJMYy4YeHHbIE Ha YPOKEe 3HAHUA OOBITPHIBAIOTCS B
TeaTpajdbHBIX IMOCTAHOBKAX; JMCKYCCHUW, KOTOpBIC MAlOT YYaluMCS BO3MOXXHOCTh
MPUOOPECTH OTBIT BEJACHUSI KOHCTPYKTUBHOTO JHAJIOTA; TPYIIIIOBOM pabOTHI UM pabOThI



B I1apax, KOTOpBIE y4aT NIKOJIbHUKOB KOMaHJHOW paboTe U B3aUMOJEUCTBUIO C IPYTUMU
NETbMU;

*BKJIIOUCHHE B YPOK WIPOBBIX MPOLEAYP, KOTOPBIE IIOMOTAalOT IOAAEPKATh
MOTHUBALMIO JI€TEH K MOJTYUYEHUIO 3HAaHUH, HATA)KUBAHHUIO TTO3UTUBHBIX MEKINYHOCTHBIX
OTHOILIEHWH B KJacce, MOMOTAalT YCTAaHOBJICHUIO JTOOpOXKENaTeNbHON aTMocdepbl BO
BpEMsl YPOKa;

* opranuszanusl 1me@dcTsa MOTUBUPOBAHHBIX M 3PYIMPOBAHHBIX y4dallUXCs HaJ UX
HEYCIIEBAOUIMMHU OHOKJIIACCHUKAMH, JAIOIIETO INKOJBbHUKAM COLMAJIBHO 3HAYMMBIN
OIBIT COTPYAHUYECTBA ¥ B3aNMHOM ITOMOIIH;

* THULIMMPOBAHUE U MOAJIEPKKA HCCIEA0BATEIbCKON AEATENBHOCTH HIKOJIBbHUKOB B
paMKax peaau3aluyd UMY MHAUBUAYAJIBHBIX U TPYIIIIOBBIX UCCIIEI0BATEIbCKUX IIPOEKTOB,
YTO JACT UIKOJIbHUKAM BO3MO)KHOCTb IIPHOOPECTH HABBIK CaMOCTOSITENIBHOTO PEIICHUS
TEOPETUUECKON MPOOIEMbI, HaBBIK T€HEPUPOBAHUS U OPOPMIIEHUSI COOCTBEHHBIX HUJEH,
HABBbIK YBAXUTEIHFHOTO OTHOIICHUS K YYXKUM HJIesM, 0(OPMIICHHBIM B paboTax IpyTUx
UCCJIEIOBaTeNe,  HAaBBIK  NYOJIMYHOrO  BBICTYIUICHUS — TEped  ayJuTOpHUEH,
apryMEHTUPOBAHUS U OTCTAUBAHUS CBOEU TOUKH 3PEHHUS.

Ne TEMA Kouun4yecTBO KoaunuecTBO
JacoB KOHTPOJILHBIX
pador
IToBTOpEHUE 4
PanmonanpHbIe 1poOH U X 26 1
CBOMCTBA
KBagpaTHbie KOpHU 20 1
KBaspaTHble ypaBHEHUSI 30 1
HepaBenctpa 20
CreneHs ¢ 1ENIbIM 10 1
MoKa3aTeyieM. DJIEMEHTBI
CTaTUCTUKH
IToBTOpEHUE 11
Peseps 13
Hroro 134 4

KAJIEHIAPHO-TEMATHYECKOE INTAHUPOBAHUE

Pasznen/Tema
Nomo | Nes Hara | ®akrt
TIOpSIJT | TEME
Ky
IToBTOpenue (44)
1 1 | IloTopenue. JlefcTBus C ApOOSIMU

2 2 | [loBropenne. @opmyIibl COKpPAIIEHHOTO
YMHOKCHHSI.




3 3 | [loBTOpenwue.

4 4 | JlmarHOCTHYECKas paboTa
PanuoHaJbHbIE IPO0H M UX CBoiicTBa (264)

5 1 PanroHasibHbIE BBIPAKCHHS

6 2 OcHoBHOE cBOMCTBO ApoOHu. CokpalieHue aApooei.

7 3 OcHoBHOE cBOMCTBO ApoOHu. CokpalieHue aApooei.

8 4 | OcHOoBHOE CBOMCTBO ApoOu. CokpaimieHue apooei.

9 5 | OcHoBHOE cBOMCTBO JpoOu. CokpalieHue Ipooeii.

10 6 | CiioxxeHue M BRIYUTAHUE APOOEH C OJMHAKOBBIMU
3HAMCHATEIISIMH

11 7 CrnoxeHue U BBIYUTaHHUE ApoOei ¢ 0ITMHAKOBBIMU
3HAMEHATEISIMU

12 8 | CioxeHue U BRIYMTaHUE APOOEH ¢ pa3HbIMU
3HAMEHATEISIMU

13 9 | CroxxeHue M BRIYMTAHUE APOOCH C pa3HBIMU
3HAMCHATEIISIMH

14 10 | CnoxxeHue u BEIYMTaHUE IpoOCH ¢ pa3HBIMHU
3HAMCHATEIISIMH

15 11 | CnoxxeHue 1 BIYMTaHUE APOOEii ¢ pa3HbIMU
3HaAMEHATEISIMU

16 12 | CnoxxeHue 1 BbIYMTaHUE IPOOEii ¢ pa3HbIMU
3HaAMEHATEISIMU

17 13 | CamocTosTenapHas paboTa

18 14 | YMmuoxenue apobeit. Bo3peaenue npodu B
CTCTICHB.

19 15 | YmHoxenue apob6eit. Bo3Benenue npoodu B
CTEIICHb.

20 16 | Henenue apobeit

21 17 | Henenue apobeit

22 18 | [IpeoOpa3oBaHue palMOHATBHBIX BRIPAKEHUHN

23 19 | [IpeoOpa3oBaHue palOHATBHBIX BRIPAKEHUHN

24 20 | IIpeoOpa3oBanue parioHaIbHBIX BRIPAKCHUN

25 21 | IIpeoOpa3oBaHue parmOHaIbHBIX BBIPAKECHUN

26 22 | IlpeoOpa3oBaHue pallMOHAIBHBIX BRIPAKEHUHN

27 23 | ®yukius y=k/x u e€ rpadux

28 24 | ®ynkuus y=k/x u eé€ rpaduk

29 25 | KonrpoabHasi padotra Ne 1 «Bce neiicTBus ¢
PANMOHAJIbHBIMH BbIPAKEHUSIMID)

30 26 | AHanu3 KOHTPOJIbHOM padOThI
Kaaparubie kopHu (204)

31 1 | ParmoHanpHbI€ UyncClia

32 2 | UppammonanpHble yncia

33 3 | KBagparnbie kopHu. ApudmeTrnueckuit

KBaJIPAaTHBIN KOPEHb.




34 4 | KBagpaTtHbie KOpHU. Apr(pMETHISCKUN
KBaJIPATHBIN KOPEHb.

35 5 | YpaBuenue x2=a

36 6 | YpaBuenue x"\2=a

37 7 Haxoxxaenue npuOamKeHHbIX 3HAUYSHUN
KBaJIPaTHOTO KOPHS

38 8 | dynxkius y=vx u eé rpadux

39 9 | KBagparHblii KOPEHb U3 NMPOU3BEACHUS U IpoOU

40 10 | KBagpaTHbIif KOpEHb U3 MPOU3BEACHHS U IpoOH

41 11 | KBajgpaTHbIil KOPEHb U3 CTEIICHU

42 12 | KBagpaTHbIi KOPEHb U3 CTCTICHH

43 13 | BeiHeceHre MHOKUTENS 3a 3HaK KOpHs. BHeceHue
MHOKHUTEJIS MO/ 3HAK KOpHS

44 14 | BeiHeceHue MHOKUTENS 32 3HaK KOpHs. BHecenue
MHOKHTEJIS M0 3HAK KOPHS

45 15 | [IpeoOpazoBanue BhIpaXKEHUH, COACPKAIIUX
KBaIpPAaTHBIC KOPHU

46 16 | IIpeoOpa3oBaHre BEIPAKCHHUM, COACPIKAIITIX
KBaIpAaTHBIC KOPHU

47 17 | IlpeoGpa3oBanue BHIPAKEHUM, COACPIKAITUX
KBaJIpaTHbIC KOPHU

48 18 | IIpeoOpazoBanue BHIPAKEHUM, COACPIKAITUX
KBaJIpaTHbIC KOPHU

49 19 | KontpoabHas padora Ne2 «I[IpumeHenue
CBOIiCcTB apu(pMeTHYECKHX KBAAPATHBIX
KOpPHe»

50 20 | AHanu3 KOHTPOJBHOM paboThI
KBanparHnbie ypaBHenus (304)

51 1 | HenousiHble KBaJIpaTHBIC YpaBHEHUS

52 2 | Hemonnble kBagpaTHbIE YPABHECHHUSI

53 3 | Hemonnble KBagpaTHBIE YPABHEHHUSI

54 4 | ®opmysia KOpHEHN KBapaTHOrO YpaBHEHUS

55 S5 | ®opmysa KOpHEW KBaPATHOTO YPABHEHUS

56 6 | opmyna KOpHEH KBaAPaTHOTO YPABHEHHUSI

57 7 | ®opmysa KOpHEH KBaJIPATHOTO YPaBHEHUS

58 8 Pemienue 3a1a4 ¢ MOMOIIBIO KBaAPaTHBIX
YpPaBHEHUM

59 9 | Pemenue 3a1au ¢ MOMOIIBIO KBAJPATHBIX
YpaBHEHUU

60 10 | Pemenue 3aau ¢ TOMOIIIBIO KBAIPATHBIX
YpaBHEHUU

61 11 | Pemenue 3aa4 ¢ TOMOIIBIO KBAIPATHBIX
YpaBHEHUM

62 12 | Pemenue 3a/1a4d ¢ TOMOIIBIO KBAIPATHBIX

YpPaBHEHUM




63 13 | Teopema Buera

64 14 | Teopema Buera

65 15 | Teopema Buera

66 16 | dpoOHo-parimoHaabHbIEe YpaBHEHUSI

67 17 | ApoOHo-palimoHaabHbIEe YpaBHEHHUSI

68 18 | ApoOHo-parimoHaabHbIEe YpaBHEHHUSI

69 19 | JIpoOHO-panroHaIbHBIC YPaBHECHUS

70 20 | dpo6Ho-panroHanbHbIE YpaBHEHUS

71 21 | CamocrosiTenpHas paboTa

12 22 | Pemenue 3a/1a4 ¢ MOMOIIBIO pAlIMOHAIBHBIX
YpaBHECHUU

73 23 | Pemenue 3a/1a4u ¢ MOMOIIBIO KBAJIPATHBIX
YpaBHEHUU

74 24 | Pemenue 3a1a4 ¢ TOMOIIBIO KBAIPATHBIX
YpaBHECHUU

75 25 | Pemenue 3a1a4 ¢ MOMOIIBIO PAITAOHATBHBIX
YpaBHEHUMU

76 26 | Pemenue 3a/1a4 ¢ MOMOIIBIO pAIIMOHAIBHBIX
YpaBHEHUMU

77 27 | Pemenue 3a/1a4 ¢ MOMOIIBIO PAIIMOHAIBHBIX
YpaBHEHUMU

78 28 | Pemenue 3a1ad ¢ MOMOIIBIO PAIOHAIBHBIX
YpaBHEHUI

79 29 | KonrpoabHas padora Ne 3 «/IpoOHbie
panMoOHAIbHbIE YPABHEHUS»

80 30 | AHanu3 KOHTPOJIbHON pabOThI
HepaBenctna (204)

81 1 | YucnoBbie HEpaBEHCTBA

82 2 | CBoiicTBa YHCIOBBIX HEPABEHCTB

83 3 | CoiicTBa YHCIOBBIX HEPABEHCTB

84 4 | CBOMCTBA YUCIIOBBIX HEPABEHCTB

85 5 | CioxeHue M YMHOKEHHUE YHCIIOBbIX HEPABEHCTB

86 6 | CioxeHue 1 YMHOXKEHHUE YHCIOBBIX HEPABEHCTB

87 7 | CioxeHue 1 YMHOKEHHUE YHCIOBBIX HEPABEHCTB

88 8 | IlorpemHocTh ¥ TOYHOCTh MPUOIHIKEHHUSI

89 9 | Ilepeceyenue u 00ObeAMHEHNE MHOXKECTB.
YucnoBble IPOMEKYTKH

90 10 | Ilepeceuenuie u 0OBETUHEHNE MHOYXKECTB.
HucioBble MPOMEKYTKHU

91 11 | PeumieHue HEPaBEHCTB C OJHOW MEPEMEHHOI

92 12 | Pemenue HEpaBeHCTB C OJTHOM MEPEMEHHON

93 13 | Pemienue HepaBeHCTB C OJIHOM NepPEeMEHHOU




94 14 | PeuieHue HEPaBEHCTB C OJIHOW MEPEMEHHOI

95 15 | Peuienue cucteMm HEPABEHCTB C OJJHOM
IIEPEMEHHOU

96 16 | Pemenue cucreM HEpPaBEHCTB C OJTHOU
TIEPEMEHHOMU

97 17 | Pemenue cucteM HEpPaBEHCTB C OJTHOM
TIEPEMEHHOU

98 18 | Pemenue cucteM HEpaBEHCTB C OJTHOM
IIEPEMEHHOU

99 19 | Pemenue cucteM HEPABEHCTB C OJTHOM
MIEPEMEHHOU

100 20 | CamocrosiTenpHas paboTa
CreneHb ¢ HeJabIM NMOKa3aTeJaeM. JJIeMEHTbI
cratucTuku (104)

101 1 OrnpeneseHue CTENEHHU C IEIbIM OTPUIIATEIIbHBIM
noKasaTesieM

102 2 | CBoiiCTBa CTENICHH C IIEJIBIM MOKAa3aTelIeM

103 3 | CBoiicTBa CTENICHH C IEJIBIM TTOKA3aTelIeM

104 4 | CBoIICTBa CTENECHM C IIEJIbIM MOKA3aTEIEM

105 5 CraHjapTHBIA BUJ YUCTIA

106 6 | COoop ¥ rpynnupoBKa CTATUCTUYECKHUX JAHHBIX

107 7 | HarnsaHoe mpeicTaBlieHHe CTaTUCTUYECKON
uHdopMaIuu

108 8 | ®yukumu y=x"(-1) u y=X"(-2) 1 uX CBOWCTBa

109 9 | KourpoabHas padora Ne 4 «CTeneHb ¢ 1eJbIM
noKaszarejem»

110 10 | Ananu3 KOHTPOJIBHOU pabOThHI
IToBTOopenue (114)

111 1 | IlpeoOpazoBaHue palMOHAIBHBIX BBIPAKEHUN

112 2 | IlpeobpazoBaHue palliOHAIBHBIX BBIPAXKCHHMA

113 3 | IIpeobpazoBanue BBIpAXKEHUM, COIEPKAIIIIX
KBaIpAaTHBIC KOPHU

114 4 | IIpeoOpa3oBaHue BbIPAKEHUH, COIEPKAIINX
KBa/IpAaTHBIC KOPHU

115 5 | ApoGHo-paimoHaIbHbIC YPaBHEHHUS

116 6 | ApoGHo-paimoHaIbHbIC YPABHEHHUS

117 7 | HepaBeHcTBa

118 8 | Pemrenue cucteM HEPaBEHCTB C OJTHOM
TIEPEMEHHOU

119 9 | Peurenue cucteM HEPABEHCTB € OJTHOM
TIEPEMEHHOU

120 10 | CBolicTBa CTENECHH C IIETBIM MOKa3aTeIeM

121 11 | CBolicTBa CTENEHH C LIEJIBIM MTOKA3aTeIeM

Pe3zeps (13u)




122 1 Pemenue 3a1a4 ¢ MOMOIIBIO palliOHATIBHBIX
YpaBHEHUI

123 2 | Pemenue 3ama4u ¢ MOMOIIBIO paIMOHATBHBIX
YpaBHECHUI

124 3 | Pemenue HepaBeHCTB ¢ OJTHOM IEpEeMEHHON

125 4 | PemieHne HEPABEHCTB C OJIHOM MTEPEMEHHOM

126 5 CreneHsb ¢ 1eIbIM ITOKa3aTelIeM

127 6 Pemienue 3a1a4 ¢ MOMOIIBIO KBaAPaTHBIX
YpaBHECHUI

128 7 | Pemenue 3aa4 ¢ MOMOIIBIO KBaJAPATHBIX
YpaBHECHUI

129 8 Pemienne 3a1a4 ¢ mOMOIIBIO KBAIPATHBIX
YpaBHECHUU

130 9 | Pemenue cuctemM HEPABEHCTB C OJIHOU
TIEPEMEHHOU

131 10 | Pemenue cucteM HEpaBEHCTB C OJHOM
MIEPEMEHHOU

132 11 | Pemienue ynpaxHeHUI

133 12 | Pemenue ynpaxxHeHUI

134 13 | Pemenue ynpaxHeHUI
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VYyebHO-MeToAMUECKUI KOMIUIeKe: Auredpa 9 kiacc uisi o0uieoOpa3oBaTeIbHBIX
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ININIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPEJIMETA

JInuHOCTHBIE pPe3yabTaThl

Y ooyuarowezoca chopmupyemca:

OTBETCTBEHHOE OTHOIICHHE K YUEHUIO;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS K CaMOPa3BUTHIO U CaMOOOpa30BaHHUIO Ha
OCHOBE MOTHBAIIMH K O0YYCHHIO M TIO3HAHUIO;

yMEHUE SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICJIA B YCTHOW M MUCHbMEHHOU peyH,
MMOHUMATh CMBICI TOCTABJIICHHOM 3aj[auM, BBICTpPAWBATh APTYMEHTAIIMIO, MPUBOJIUTH
MpUMEPHI U KOHTPIPUMEPHI;

HavyaJIbHBIC HABBIKM aJIalITAllMN B TUHAMUYHO U3MEHSIOIIEMCS] MUPE;

AKOJIOTUYECKas KyJIbTypa: IIEHHOCTHOE OTHOIICHHE K MPUPOJTHOMY MHPY, TOTOBHOCTh
CJIeIOBaTh HOPMaM MPUPOJTO0XPAHHOTO, 30POBbECOEPETAIOIIECTO TTOBEICHMUS,;
CIIOCOOHOCTh K HMOIIMOHAJILHOMY BOCIPUATHIO MaTEeMaTHYECKUX OOBEKTOB, 3ajad,
PEILIEHNM, PACCYKICHHUM;

YyMEHHE KOHTPOJMPOBATh TMPOIECC U  pe3yiabTaT ydeOHOH MaTeMaTH4ecKou
NEeSATETHHOCTH;

Ooyuarowguiica noayUuUm 603mMoHcHOCHb 01 (POPMUPOSAHUA:

o MepBOHAYAJILHBIX TMPEJCTaBICHUN 00 anredpamdyeckod Hayke Kak cdepe
YEJIOBEUECKOU JEATETHHOCTH, 00 dTanax e€ pa3BUTHSA, O €€ 3HAYMMOCTH ISl Pa3BUTHS
[TMBUJIA3AITIH;

o KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIEHHMHM U COTPYJHUYECTBE CO
CBEPCTHUKAMH B 00pa30BaTEIbHOMN, y4eOHO-UCCIIEIOBATEIHLCKON, TBOPUECKOM U APYTUX
BUJIaX JICSITEIILHOCTH;

L4 KPUTUYHOCTH MBIIUJICHUA, YMCHHC pPacCIllO3HABATh JIOTMYCCKH HCKOPPCKTHBLIC
BBICKA3bIBAHUS, OTJINYATh TUIIOTC3Y OT (baKTa;
L4 Kp€aTUBHOCTH MBINUJICHUS, HWHUIOWATHUBBI, HAXOAYHMBOCTH, AKTHUBHOCTH IIpHU

pELIeHNH aJireOpanyecKux 3aj1ay;

MeTtanpeamMerHbie pe3yJbTAThI



Pecynamuenvle ynueepcanvHnule 0eicmeust

Ooyuarwwuiica nayuumcsa:

e (opmynupoBaTh U yaepKUBATh YUSOHYIO 3a7a9y;

® BBIOMPATHh JIEHCTBHSI B COOTBETCTBUU C TIOCTABIICHHOW 3a7adeil W yCIOBHSIMH €€
peann3anuuy;

® [UJJAaHUPOBATh IyTH JOCTIOXKEHHs LeJiel, OCO3HAaHHO BbIOMpaTh Haubosee
s pexTuBHBIE CIOCOOBI PEIICHUS YUeOHBIX U TTO3HABATEIbHBIX 33]1a4;

® [pPEIBUAETh YPOBEHb YCBOEHUS 3HAHUI, €TO BPEMEHHBIX XapAKTEPUCTHUK;

® COCTAaBJIATH IUJIAH U ITOCIEN0BATENBHOCTD JEHCTBUM;

® OCYUIECTBIIATH KOHTPOJIb IO 00pa3Ily ¥ BHOCUTh HEOOXOIUMbIE KOPPEKTHUBBIL;

® QaJeKBaTHO OIIEHMBATHh MPABWIBHOCTh WM OIIMOOYHOCTH BBITIOJIHEHUS Y4YeOHOU
3a/1auu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOXKHOCTH €€ PEIICHMUS;

® CIMYaTh CHOCOO JCHCTBUS M €r0 PE3yJbTaT C 3aJaHHBIM JTAJIOHOM C IIEJIBIO
0oOHapy»XEeHUsI OTKJIOHCHUI U OTJIMYUNA OT ITAJIOHA;

®  00yUaWUIICA NOTYYUM 603MOHCHOCHb HAYYUMbCA:

® OIpeaessaTh MOCISA0BATEILHOCTD MPOMEKYTOUHBIX 1€l U COOTBETCTBYIOIIUX MM
JEeHCTBUM C yUéTOM KOHEUYHOTO Pe3yibTaTa,;

® MPEIBHUACTH BO3MOXHOCTH ITOJIYUYCHHS KOHKPETHOTO pe3yJIbTaTa IPH PEIICHUH 3a]1a4;
® OCYIICCTBIIATh KOHCTATUPYIOIIUI M IPOTHO3UPYIONIUI KOHTPOJIb IO PE3YJIbTATy H 10
crioco0y AeHCTBUS,

® BBIICIATh U (POPMYTUPOBATH TO, YTO YCBOEHO M, YTO HYXKHO YCBOHUTH, OIIPEACIISIThH
Ka4eCTBO U YPOBEHb YCBOCHHUS,

® KOHIICHTPUPOBATh BOJIO JJII IPCOJMOJICHUS HHTEUICKTyaJIbHBIX 3aTPyIHCHHN U
(MBUYECKUX MPEMATCTBHM.

Kommynukamuenule ynusepcaivHule 0eiicmeus

Ooyuarowuiica nayuumcsa:

® OpPraHMU30BBIBATH YUEOHOE COTPYAHUIECTBO M COBMECTHYIO IEITEILHOCTD C YUUTEIICM
Y CBEPCTHUKAMM: OTIPEACISITh EJIH, PacTIpeaeiaTh (YHKIIMHA U POJIU YUYaCTHUKOB,

® B3aWMOJICKCTBOBATh M HAXOJWUTh OOIIHME CIOCOOBI pabOThI; paboTaTh B TPYIIIE:
HaxOJUTh 00IIIee pelIeHHE U pa3periaTh KOHPIMKTH HA OCHOBE COTJIaCOBAHUS TIO3UIIHMA
1 yuéTa HHTEPECOB; CIyIaTh MapTHEpPA; G(OPMYIUPOBaTh, APryMEHTHPOBATh H
OTCTauBaTh CBOE MHECHUC;

® [IPOTHO3UPOBATH BOBHUKHOBEHUE KOH(MIUKTOB MMPU HATMYNUN PA3HBIX TOYCK 3PEHUS;
e paspemniaTh KOHGIMKTH HA OCHOBE yUéTa HHTEPECOB M MO3HIINKA BCEX YIACTHUKOB;

® KOOPJIWHHUPOBATH ¥ MPHUHUMATDH PA3JIMUHBIC ITO3UITUN BO B3aUMOJICHCTBUY;

® apryMEHTHPOBATH CBOIO MO3MIMIO U KOOPJUHHUPOBATH €€ C MO3HUITUIMH ITapTHEPOB B
COTPYJIHHUYECTBE IPH BBIPAOOTKE OOIIEro pelIeHus] B COBMECTHOM JIeATEILHOCTH;
Ooyuarowuiica noayuum 603MOHCHOCHb HAYUUMBCA:

® JIEHCTBOBATH C YYETOM MO3HUIIUU APYTOTO U YMETh COTIIACOBBIBATH CBOM JICHCTBUS;

® YCTAaHABJIMBATH W IOJICPKMBATh HEOOXOJMMBbIC KOHTAKTBl C JIPYTHMH JIIOJIBMH,
BJIaJIess HOPMaMH M TEXHUKOW OOIICHUS;



Ilo3naeamenvnule yHugepcaibHvle 0eiUcCmeus

Ooyuarwwuiica nayuumcsa:

® CaMOCTOSITEIPHO BBIACIATH H (POPMYIMPOBATH MTO3HABATEIBHYIO 11ETTh;

® HCIIOJBK30BaTh 00IIME TPUEMBI PEIICHUS 3a71aY;

® [IPUMEHATH TMpaBWJia M  TOJIb30BATbCS  MHCTPYKIUSMU UM  OCBOCHHBIMU
3aKOHOMEPHOCTSIMU;

® OCYIIECTBIISATH CMBICIIOBOE YTCHHUE;

® co3JaBaTh, MPUMEHATH M MOPeoOpPa3OBBIBATh 3HAKOBO-CUMBOJMYECKUE CPEICTBA,
MOJIEN U CXEMBI JIJIs pEUICHUS 3a/1a4;

® CaMOCTOSITEILHO CTaBUTh II€M, BHIOMpATh U CO3/1aBaTh AJTOPUTMBbI JJISl PEIICHUS
y4eOHBIX MAaTEMaTHYECCKUX MPOOIIEeM;

® [IOHUMAaTh CYHIHOCTb AJTOPUTMUYECKUX MPEANHCAHUN U yMeTh JACHCTBOBaTH B
COOTBETCTBHHM C MPEIOKEHHBIM AJITOPUTMOM;

® [IOHMMaTh WM HCIOJH30BaTh MATEMATHUYECKUE CPEACTBAa HATJISAHOCTH (PUCYHKH,
YEPTEKHU, CXEMBI U JIp.) IS WIUTIOCTPALIUK, UHTEPIPETALINH, apTyMEHTAIINH;

® HaxOJUTh B Pa3JIMYHBIX MCTOYHUKAX HH(POpMAaIMIO, HEOOXOIUMYIO I pPEIICHUs
MaTeMaTUYeCKUX MpoOIIeM, U MPEICTABIISATE €€ B MOHATHOMN (popMe; MPUHUMATD pellIeHUE
B YCJIOBUSIX HETIOTHOW Y M30BITOYHOM, TOYHOU U BEPOSITHOCTHON MH(MOpMAINY;

Oodyuarowuiica noayyum 603MO0}CHOCMb HAYUUMBCA:

® YCTaHABJIMBATH PUUMHHO-CIICJICTBEHHBIC CBSI3U; CTPOUTH JIOTUYECKUE PACCYKICHUS,
YMO3aKIIIOUeHHsI (MHIyKTUBHBIC, ICTYKTUBHBIC U TI0

® aHAJIOTWH) U BBIBOJBI,

e (opmupoBaTh y4eOHYI0O U OOIIETNOJIH30BATEIHCKYI0 KOMIIETEHTHOCTH B 00J1acTU
MCIIOJIb30BaHUs MH(POPMAITMOHHO ~-KOMMYHUKAITMOHHBIX

e TtexHonorut (MKT-koMneTeHTHOCTH);

® BUJETH aNreOpanyuecKylo 3a7ady B IPyTUX JUCHUILUIMHAX, B OKPYXKAIOIICH KU3HU;

® BBIJIBUTATh THIOTE3bI MIPU PEIICHUH YYEOHBIX 3a/1a4 ¥ TOHUMATh HEOOXOIUMOCTh UX
MIPOBEPKHU;

® [IJITAHUPOBATh W OCYIIECTBIISITH JEATEILHOCTH, HAMPABICHHYIO Ha pEIIeHUE 3ajad
HCCIIEIOBATENbCKOTO XapaKTepa;

e BbIOMpaTHh Hanboee pauuoHaNbHbIe U A3((HEKTUBHBIE CIOCOOBI PEIICHHMS 33/1a4;

® WHTEPIPETHPOBATh HH(MOPMAINH (CTPYKTYpUPOBATh, IEPEBOIUTH CIUIONTHOM TEKCT B
Ta0IUIly, TPE3EHTOBAThH MOJIYYSHHYI0 HHGOPMAIIHIO, B

e ToM uncie ¢ momotiso UKT);

® OILICHUBATh UHPOPMAIUIO (KPUTHYECKAs OIICHKA, OIEHKA JOCTOBEPHOCTH);

® YCTaHABJIMBATH I[PUYMHHO-CJICACTBCHHBIC CBSI3U, BBICTPaUBaTh PaCCyXIACHUS,
0000IIIEHNST;

HpeIlMeTHI)Ie PE3YJabTATbl OCBOCHUSA yqeﬁﬂoro npeamerTa

DyHKUMH®

Ooyuarowuiica nayuumcsa:

e OmnepupoBaTb MNOHATHUAMHU: @QYHKYUOHANbHAA 3asucumocmyb, (yHKUUA, Tpaduk
byHKIIMK, crocoObl 3amaHus (YHKIWHA, apTyMEHT W 3HaueHue (yHKIHH, 00J1acTh



OMpeNeNeH!s] W MHOXKECTBO 3HA4eHUM (QYyHKUMH, HYIU QYHKIUH, HPOMENHCYmKU
3HAKONOCMOAHCMBA, MOHOMOHHOCMb PYHKYUL, YEMHOCNb/HEUEMHOCIb DYHKYUU,

® HaxOJWUTh 3HAYCHHE (DYHKITUU TIO 33JTAaHHOMY 3HAUYCHHUIO apTyMEHTA;

® HaxOJWUTh 3HAUYECHHUE apTyMEHTa MO 3a/laHHOMY 3HAYCHHUIO (YHKIHUU B HECIOKHBIX
CUTYyalUsX;

® ONpeAenisaTh IIOJOKEHHE TOYKM MO0 €€ KOOpJAWHATaM, KOOpPJAWHAThI TOYKHU
IO €€ MOJIOKEHHUIO Ha KOOPAMHATHOMN MIJIOCKOCTH;

e 110 rpaduKy HaXOAUTh 00JIACTh OTIPEICTICHUS, MHOYKECTBO 3HAUYCHUH, HYJTH (DYHKITUH,
MIPOMEXKYTKH 3HAKOMIOCTOSTHCTBA, MIPOMEKYTKHU BO3paCTaHUs
1 yObIBaHUS, HanOOJIbIIIee U HAUMEHBIIIee 3HaUeHUs (DYHKIIHH;

® CTpoUTh rpaduk JTUHEHHON QYHKIINU;

® TIPOBEPSITH, SIBJISETCS JIM TaHHBIN Tpauk rpadukoM 3aJaHHON (QYHKIMK (JIMTHSWHOH,
KBaJ[paTUYHOM, 0OpaTHON MPONOPLUUOHATILHOCTH);

® OmpeneisiTh NPUOMMAKEHHBIE  3HAUEHUS  KOOpJAMHAT  TOYKM  TEpecedyeHust
rpaduKoB (QyHKIIUH;

° CTpOUTh  TpaduKu  JUHEHHOM,  KBaJgpaTU4YHOW  (QYyHKIUH,  OOpaTHOMH
. k

MIPOTIOPIIMOHAIBHOCTH, GYHKIIUNA BHU]IA y=at——y = Vx;y = X[, y=Vx

o Ha MpUMEpe KBAAPAaTUYHOW (YHKIIMU HCMOJb30BaTh MpeoOpazoBaHus rpaduka

byHKIIH y = f (x) TUTST TIOCTPOCHUS rpaduka byHKIIAN

y = af(kx + b) + C; cocTaBisaTh ypaBHEHHE NPSIMOM 110 3aJaHHBIM YCIIOBUSIM: IIPOXOISIIEH
gyepe3 JIBE TOYKH C 3aJaHHBIMU KOOPAMHATAMH, MPOXOISAIICH Yepe3 JaHHYI0 TOYKY U
MapAJIICTbHON TaHHOW MPSMOM;

e uccreaoBaTh QYHKIHUIO 10 e€ TpaduKy;

® HAXOAWTh MHOXKECTBO 3HAYCHWH, HYJIH, THPOMEKYTKA 3HAKOTIOCTOSIHCTBA,
MOHOTOHHOCTH KBaJpaTUIHON (yHKITUH,

e omepupoBaTh Ha  0a30BOM  YpPOBHE  TMOHATHSIMH:  IIOCJICIOBAaTEIHLHOCTD,
apupMeTHIeCcKas MPOTPECCHsI, TECOMETPUICCKAs TPOTPECCHS;

® pemiaTth MPOCTHIE 3a7a4d HA MPOTPECCUU, B KOTOPBIX OTBET MOXKET ObITh MOJy4YEH
HETOCPEICTBEHHBIM MOICUETOM 0€3 MpUMEHEHHS (POPMYT;

® pemiath 3a7a4u Ha apUPMETUUYECKYIO U TEOMETPUUYECKYIO TPOTPECCHIO.

Ooyuatowuiica noayyum 603MONCHOCHb HAYUUMbCA:

® ICIOJIb30BaTh I'papKK peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH ISl ONIPEACIICHUS UX
CBOMCTB (HauOOJBIIME W HAUMEHBIINE 3HAYCHUS, MPOMEKYTKH BO3pACTaHUS U
yObIBaHUS, obnactu MOJIOKUTEIIbHBIX " OTPULATEIIbHBIX
3HA4YEHUH U T. 11.);

® WCIOJBK30BaTh CBOMCTBA JMHEHHOW (QyHKIMH U €€ rpaduK IMpH PEIICHUU 3a7ad u3
JIPYTUX Y4eOHBIX MPEIMETOB;

® WJUIIOCTPUPOBATH C TOMOIIBIO Tpadrika peanbHy0 3aBUCMMOCTh WJIU MPOLIECC M0 UX
XapaKTEPUCTHUKAM,

® HCIIOJIK30BaTh CBOMCTBA M rpadvK KBAAPATUYHON (PYHKIIMU MPU PEIICHUH 3a/1a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB.

YpaBHeHus M HEPABEHCTBA



Ooyuarwwuiica nayuumcsa:
e OmnepupoBaTh MOHITUSIMU: PABEHCTBO, YMCIOBOE PABEHCTBO, YPABHEHUE, YHCIOBOE
HEPABEHCTBO, HEPABEHCTBO, KOPEHb YypPABHEHHWS, PEIICHUE YpPaBHEHUS, pEUICHUE
HEpPaBEHCTBA, PABHOCWIBHBIC ypaBHEHUS, OOJACTh OMpEICICHUS  ypaBHCHUS
(HEepaBeHCTBA, CUCTEMbl YPABHEHUI WJIM HEPABEHCTB);
® [POBEPATH CIPABEIJIMBOCTh YNCIOBBIX PABEHCTB U HEPABEHCTB;
e pellaTh JIMHEWHBbIE HEPABEHCTBA W HECIOXHBIE HEPABEHCTBA, CBOJSIIUECS K
JINHENHBIM;
® pellaTh JIMHEHHBIC YPAaBHEHUS U YPABHEHUS, CBOISIIIIMECS K JTUHEUHBIM, C TTOMOIIBIO
TOJIECTBEHHBIX TIPEOOPA30BAHUN;
® [IPOBEPSTH, SIBISETCS JIU JJAHHOE YHUCIIO PEIICHUEM YpaBHEHUs (HEpABEHCTBA);
® pemiaTh KBaJpaTHBIC ypaBHEHUS 10 GOpMyIie KOpHEH KBAJPATHOTO YPABHCHHUS;
e pellaTh KBaJApaTHbIE YpPAaBHEHUSI W YpPABHEHUs, CBOASIIMECS K KBaApaTHBIM, C
MTOMOIIBIO TOXJECTBEHHBIX MTPE0OPa30BaHMUI;
® pelIaTh CUCTEMbI HECIOKHBIX JIMHEHHBIX YPABHEHUMN, HEPABEHCTB;
e 1300paXkaTh pelICHUs] HEPABEHCTB U UX CHCTEM Ha YMCJIOBOM MPSIMON;
e pelath JpOOHO-pAllMOHATIbHBIC YPABHEHHUS,

e pemaTh MPOCTEHIIINE HPPAIIMOHAIBHBIC YpaBHEHUS BHUA 4/ f (x) =4&; V) =
VI x);

e pemaTh ypaBHEHHS BUIA X" = @,

® pemiaTh ypaBHEHHUS CIIOCOOOM pAa3OKEHUsS HAa MHOXXHUTEIW U CIOCOOOM 3aMEHBI
MIEPEMEHHOW;

® WCIOJB30BaTh METOJ| MHTEPBAJIOB I PEUICHUS IEJbIX U JAPOOHO-pAIMOHAIBHBIX
HEPaBEHCTB;

Ooyuarowuiica noayuum 603MONCHOCHb HAYUUMBCAS

® COCTAaBJIATH U PELIATh JUHEWHbBIC YPABHEHNS U KBAapaTHbIE YPABHEHUS, YPABHEHUS, K
HUAM CBOJSILIMECS, CUCTEMBI JINHEWHBIX YPABHEHUM, HEPABEHCTB IIPU PELIEHUN 3a1a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB;

® BBIMIOJHATH OILIEHKY MPaBIONOM00MS PpPe3yJabTAaTOB, TMOJyYaeMbIX IMPU PEIICHUH
JIMHEMHBIX U KBAJIPAaTHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHEHUN U HEPABEHCTB IIPU
pEIIeHUH 33724 JPYTUX YIYCOHBIX MPEIMETOB;

® BHIOMPATh COOTBETCTBYIOIIME YpPaBHEHUS, HEPABEHCTBA WMJIM KX CHUCTEMBbI IS
COCTABJICHHS] MAaTEMATHYECKON MOJENH 3aJaHHON PEATbHON CUTYallMU IV MTPUKIIATHON
3a/1a4H;

® yMETb MHTEPIPETUPOBATH MTOTYUEHHBIM IPU PELICHUN YPABHEHUsI, HEPABEHCTBA WUJIU
CHUCTEMBI PE3yJbTAT B KOHTEKCTE 3aJaHHOM pPEaIbHOW CUTYAllMd WJIM IPUKIATHON
3a1a4H.

CTaTuCcTHKA M TeOPHUsl BEPOSITHOCTEM

Odyuarowuiica noayuum 603MOHCHOCMb HAYUUMbCA:

® pemaTh MPOCTeHIne KOMOMHATOPHBIC 3a]]a9l METOIOM IPSMOTO M OPTaHU30BAaHHOTO
nepedopa;

® [IPEACTABIIATH JaHHBIC B BUJIEC TAOJINII, TUATPAMM, TPAPHUKOB;



e yyTaTh WH(GOPMAIINIO, TPEICTABICHHYIO B BHJE TaOJNHIIBI, AUArpaMMebl, rpaduka
M3BJICKATh WH(OPMAIUIO, TPEICTABIICHHYIO B Ta0IUIaX, HA AUarpaMMax, rpadukax;

® ONpeeNsATh OCHOBHBIE CTATUCTUYECKUE XapPAKTEPUCTUKU YHCIOBBIX HA0OPOB;

® OIICHUBATH BEPOSITHOCTH COOBITHS B IPOCTEHIITNX CIyUasix;

® UMETh MPEACTABICHUE O POJIH 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBIICHUSX;

® ONIEPUPOBATH MOHATUSMHU: CTOJIOUYATHIC U KPYTOBBIC JUATPAMMBbI, TAOJIUIIBI TaHHBIX,
cpenHee apupMeTuieckoe, Merana, HauOobllee ¥ HaMMEHbIIIee 3HaUeHUsI BHIOOPKH,
pa3Max BBIOOPKH, AUCTIEPCHSI U CTAaHAAPTHOE OTKIOHEHHE, CIy4aiiHasi U3MEHUNBOCTD,

® COCTaBIsTh  TAaOMUIBI, CTPOUTH JAMarpaMmMbl W rpadUKM Ha  OCHOBE
JAHHBIX;

® ONEpPUpPOBaTH TMOHATUAMH: (HAKTOPHAT 4YHCIA, TIEPECTAHOBKM U COYCTAHUSA,
TpeyroabHuk [lackais;

® [IPUMEHSATH [PABUJIO MMPOU3BENICHUS MIPU PEIICHUHA KOMOMHATOPHBIX 3a/a4;

® ONEpPUPOBATH TMOHSTUSIMU: CIyYalHBIA OIBIT, CIIy4YalHBIM BBIOOP, HCIIBITAHUE,
AJIEMEHTapHOE CllydyaliHOE COOBITHE (MCXO[), KIIACCUUECKOE OIPEIEICHUE BEPOATHOCTU
CIIy4alfHOTO COOBITHSI, OTIepaIliy HaJ CIIy4ailHBIMUA COOBITUSIMH;

® MPEJICTABIATH HHPOPMAIIMIO C TOMOUIBIO KPYTOB Ditjiepa,

® pemaTh 337a491 Ha BEIYMCIICHUE BEPOSTHOCTHU C MOJCYETOM KOJIMUECTBA BAPHAHTOB C
MTOMOILbI0 KOMOMHATOPHUKH.

Oodyuarowuiica noayyum 603Mo0}CHOCMb HAYUUMBCA:

o OIICHUBATh KOJIMYECTBO BO3MOKHBIX BAPUAHTOB METOJOM repebdopa;

o UMETh TPEACTABICHUE O POJU IMPAKTHYCCKH JIOCTOBEPHBIX M MAaJOBEPOSTHBIX
COOBITHI;

o CpaBHHBATh OCHOBHBIC CTAaTUCTUYCCKHE XapaKTCPHUCTHKH, IO JYYCHHBIC B
MpoIIecce PenIeHUs MPUKIAHON 3a/1auH, H3yUYCHUS PEaIbHOTO SBICHUS;

o OIICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUI 1 SIBICHUM B HECJIOKHBIX CUTYAITUAX;
o U3BJICKATh, WHTEPIPETUPOBATH u peoOpa3oBhIBAThH nHpopmaruto,

MPEACTABICHHYIO B Ta0JIMLIax, Ha AUarpammax, rpaukax, OTpaKarollyl0 CBOMCTBA U
XapaKTEPUCTUKHU PEATBHBIX IPOLECCOB U SABJICHUN;

o ONpENENATh CTATUCTUYECKHME XapaKTEPUCTUKM BBIOOPOK MO  TaOIMILIaM,
auarpamMmam, rpadukaM, BBIMOJIHSATH CPaBHEHHWE B 3aBUCUMOCTH OT €M PELICHUs
3a7a4u;

o OLIEHUBATh BEPOATHOCTb PEAIbHBIX COOBITHM U SIBJICHUI.

TexcroBble 3a1a4u

o pelaTh HECIOXKHBIE CIOKETHBIE 3aJa4M Pa3HbIX TUIIOB HA BCe apU(hMETHUECKHE
JICUCTBUS,

o pemaTh MPOCTHIE U CIOXKHBIE 33]1a4M PA3HBIX TUIIOB, & TAKXKE 3a/1a4U [IOBBILIEHHOM
TPYJIHOCTH;

o CTPOUTBH MOJIENIb YCIIOBUS 33/1auu (B BUE TaOJIHUIIbI, CXEMbI, PUCYHKA), B KOTOPOU
JaHbl 3HAYEHUS JBYX M3 TPEX B3aMMOCBSI3aHHBIX BEJIMYMH, C LIEJIbIO MOMCKA pElICHUs
3a/1ayy; UCTOJIb30BaTh Pa3HbIE KPATKUE 3aMUCH KaK MOJEIN TEKCTOB CIOXKHBIX 3a7a4 JJIs
MOCTPOEHUSI TOMCKOBOM CXEMBI U PEIlIeHUs 3a/1ay;



o pasnuyaTh MOJENbh TEKCTa U MOJIETh PEIIeHUs 3aa4i, KOHCTPYHUPOBATh K OJHOM
MOJICII PEIICHHS HECIIOKHOU 3a/1a4u Pa3HbIe MOJICIHN TEKCTa 3a/1a4H,

o OCYIIECTBIISITh CMOCOO TIOMCKAa pEIICHHs 3aJadd, B KOTOPOM pPacCyXICHHE
CTPOUTCS OT YCIIOBHSI K TPEOOBAHUIO WJIM OT TPEOOBAHHUS K YCIOBUIO; 3HATH U IPUMCHSITh
oba crmocoba moucka pemieHus 3a1ad (0T TpeOOBaHHS K YCIOBHIO U OT YCJIOBUS K
TpeOOBaHUIO);

o pelIaTh HECJIOXKHBIEC JIOTUYECKUE 3a7a4M METOJOM PACCYX ICHHUM, MOJIEIIUPOBATh
pacCykJIeHHUs TIPU TIOUCKE PEIICHUS 3a/1a4 C TIOMOIILIO0 TPaPCXEMBbI;

o peraTh JJIOTHUECKHUE 3a7]a49¥ Pa3HBIMU CIIOCOOAMH, B TOM YHUCJIE C ABYMS OJIOKaMH
U ¢ TpeMsl OJIOKaMU JaHHBIX C TIOMOIILIO TaOJIHII;

° COCTABJIITh IUIAH PELICHUs 3aJayd; BBIACIATh OTalbl PEUICHUSA 3aJa4ud |
COJZIEp/KaHUE KaXI0r0 dTara,

° YMETh BBIOMpATh ONTHUMAIBHBIA METOJl PEIICHUS 3aJadud M OCO3HABaTh BBIOOD

MCTOAA, paCCMaTpPUBATh PAa3JIMYHLIC MCTOAbI, HAXOJWUTb PA3HBLIC PCIICHUA 3aJa4r, CCIN
BO3MOJXHO,

o AHAJIM3UPOBATh 3aTPYAHEHUSI IIPU PELLICHUM 3a/1ay,

o BBITIOJIHATH Pa3IMYHbIE TPE0oOpa30BaHUs MPEIJIOKEHHOM 3a/1a4i, KOHCTPYHPOBAThH
HOBBIC 33/1a41 U3 IaHHOM, B TOM YHUCJIE OOpaTHbIE;

o MHTEPIPETUPOBATh BBIYUCIUTEIBHBIE PE3yJbTaThl B 3ajade, HWCCIECA0BAThH
MOJYYEHHOE PEIICHUE 3a/1a4H;

o AQHAJIM3UPOBATh BCEBO3MOJKHBIE CHUTyallMM B3aMMHOIO PACIIOJIOKEHUS JIBYX

00OBEKTOB M W3MCHEHHUE MX XApPaKTCPUCTHUK IIPpHU COBMCCTHOM JABHIKCHHHN (CKOpOCTB,
BpEM, paCCTOHHI/IG) IIpu pCHICHUHM 3adad Ha ABUIKCHHUC IBYX 0OBEKTOB KakK B OJHOM

HaIlpaBJICHUH, TaK u B MIPOTUBOIOJIOKHBIX
HaIlpaBIICHUSX;
o 3HaTh pa3jinuue CKOpOCTeM OOBEeKTa B CTOSYEH BOJE, MPOTHUB TEUCHUS U MO

TEUECHHUIOD PEKH; HCCIENOBATh BCEBO3MOXKHBIE CHUTYAallMM IIPU PEIIEHUWM 3a1a4d Ha
JIBHKEHUE TI0 PEKE, pACCMATPUBATh PAa3HbIE CUCTEMBI OTCUETA,;

o pelIarh 3aJayd Ha HAXO0XKJICHUWE YacTHh YMCIa M YHUCJAa N0 €ro 4acTH, pemaTh
pa3zHoOOpa3HbIC 3a1a4M «HA YaCTHY;
o pemath U OOOCHOBBIBATH CBOE pelieHUe 3a7ad (BBLACIATh MaTeMaTUYECKYIO

OCHOBY) Ha HaxXOXJICHWE YaCTH YWCJIa U YHUCJIA TI0 €r0 YaCTH Ha OCHOBE KOHKPETHOTO
CMBICIIa ApooH;

o HAXOJUTh MPOLIEHT OT YMCJIA, YUCIIO MO €ro MPOLEHTY, MPOIEHTHOE OTHOILIECHUE
JIBYX  4HCEN,  MPOLEHTHOE  CHWKEHWE WM  MPOIEHTHOE  MOBBILIECHUE
BEJIMYMHBL;

o pemiatb 3aJaud  Ha MOPOLEHTbl, B TOM YHCJIE CIOXHBIE MPOLEHTHI
¢ 000CHOBaHUEM, UCIIOJIBb3YS Pa3HbIE CIIOCOODI;

o penaTh, 0CO3HABATh U OOBSICHATH UJIEHTUYHOCTD 33/1a4 Pa3HbIX TUIOB (Ha padoTy,

Ha MOKYIIKH, HA JIBU)KEHHE), CBSA3BIBAIOIINX TPU BEIUYUHBI, BBIJCISITh 3TH BEJIMYUHBI U
OTHOILLIEHUS MEXAY HUMH, MPUMEHATh MX IPU PELICHHHM 3aJa4, KOHCTPYHUPOBAaTh
COOCTBEHHbIE 33/1a4¥ YKA3aHHbBIX THUIIOB;

o BJIAJICTh OCHOBHBIMM METOJAMHU pELICHUS 3aJad Ha CMECH, CIUIABBI,
KOHIICHTPALUHY;



o pemarh 3a7a4d MO0 KOMOWHATOPUKE W TEOPHH BEPOATHOCTEH HA OCHOBE

WCITOJI30BAHUS N3YUEHHBIX METO/I0B U 000OCHOBBIBATH PEIIICHNUE;

o penaTh HeCIOKHBIE 3a/1a4d M0 MAaTEMaTHYECKON CTaTUCTHUKE,

o OBJIaJICBaTh ~ OCHOBHBIMU  METOJAMU  pEHICHUS  CIOKETHBIX  3ajiay:

apupMeTuyecKuM, aiaredOpanvyeckuM, mepedopa  BAapUAHTOB, T'€OMETPUUYECKUM,

rpaguuecKkuM, IPUMEHITh UX B HOBBIX 110 CPABHEHUIO C U3YUYEHHBIMH CUTYaIUSX.
Ooyuarowuiica noayyum 603MOHCHOCMb HAYYUMBCA:

o BBIJIBUTATh TUIIOTE3bI O BOBMOXKHBIX MTPEACTbHBIX 3HAYCHHUSIX NCKOMBIX BEJIMYHH B
3a1a4e (neaaTh NPUKUIKY);

o BBIJICTISIT TIPU PEIICHUH 3a/1a4 XapaKTEPUCTUKH PacCMaTPUBAECMOM

o B 33J]a4€ CUTYaIlUU, OTJIMYHBIC OT PEATBHBIX (T€, OT KOTOPHIX a0CTParupoBaIUCh),

KOHCTPYUPOBATh HOBBIE CUTYallMU C YYETOM ITUX XApPaKTEPUCTUK, B YACTHOCTH, IPHU
pEIICHUY 3a7]a4 Ha KOHUECHTPAIMN YYUTHIBATh INIOTHOCTH BEIIECTBA;

o pelIaTh 1 KOHCTPYUPOBATh 3aJ]a4M HA OCHOBE PACCMOTPEHUS PEATIbHBIX CUTYaIIHH,
B KOTOPBIX HE TPeOyEeTCs TOYHBIN BEIYUCIUTEIBHBIN pe3yJbTart.

COAEPKXAHUE YYEBHOI'O ITPEAMETA
DOyHKUNHA
Ilonamue ghynkyuu.

JlekapToBbl KOOpPAMHATBI Ha IUIOCKOCTH. DOpMUpOBaHHE NPEICTABICHUNA O
METalpeAMETHOM  TOHATHUM  «KOoopAuHaTe». CrnocoObl  3agaHust  (QYyHKIUIL:
aHamuTU4YeCKui, rpadpudeckuid, Tadmmunbid. ['padux dynkiuu. [Ipumepst GyHKIUH,
MOJIyYaeMbIX B MPOILIECCE MCCIEIOBAHUS PA3JIMYHBIX PEATbHBIX MPOLECCOB U PEIICHUS
3a/1a4. 3HaueHue (PyHKIHUH B TOUKE.

CgoiicTBa (¢yHKIMI: 00JaCTh ONPEACIICHUS, MHOXECTBO 3HAYCHUM, HYJIH,
MPOMEKYTKH 3HAKOMOCTOSTHCTBA, YETHOCTH/HEUETHOCTh, MPOMEKYTKHA BO3pACTaHUS U
yObIBaHMs, HauOOJbIIee W HauMeHblliee 3HaueHus. lccnemoBanue QyHKUIMU 1O €€
rpaduky. IlpeacraBnenne o0 acumnrorax. HemnpepsiBHOCTE (yHKIMU. KycouHo-
3a/laHHbIe (YHKIIUH.

Juneintnaa gpynkyus.

CpoiictBa u Tpaduk IuHEHHONW QYHKIMU. YTIOBOM KOADOUIIMEHT NPSIMOH.
Pacnionoxkenue rpaduka JHMHEHHOW (YHKIIMM B 3aBUCUMOCTH OT €€ YTJIOBOTO
K03 duireHTa 1 CBOOOHOTO YJICHA.

Haxoxnenune ko3(p(UUIHUEHTOB JIHHEWHONW (QYHKUMU MO 3aJaHHBIM YCIOBHSIM:
MPOXOXKJICHUE TPSIMOM Yepe3 JIBE TOUKH C 3aJ]aHHBIMU KOOPJIMHATAMU, MPOXOKICHUE
[IPSAMOM Yepes3 JaHHYIO TOUKY U NapaljIe]IbHO TaHHOM IIPSMOM.

Keaopamuunasa gpynkyus

CaoiicTBa u rpadguk kBajapaTuuHon QyHkuuu (mapadossi). [loctpoenue rpaduka
KBaJApaTUYHON (QYyHKIMU MO ToukaMm. HaxoxzaeHue HyJield KBaApaTUYHOW (PyHKIMUH,
MHOKECTBA 3HAYEHU, TPOMEKYTKOB 3HAKOIIOCTOSHCTBA, MPOMEKYTKOB MOHOTOHHOCTH.
Oopamnuasa nponopuUOHATIbLHOCHD.

CaoiicTBa pyHKIIUU y=§. ['unepOoua.
I'pagpuxu ¢pynkyuii.



[TpeobpasoBanue rpaduka ¢pyakiuu y = f (X) mas moctpoenus rpadgukoB GpyHKIMIA BUga
y = af (kx + b) + c. I'paduku PyHkuwmii Buga y:a+ﬁ; vy =vx;y = |X|; y=Vx
Ilocneoosamenvnocmu u npozpeccuu. YucnoBasi 1ocienoBaTelbHOCTh. [Ipumepsl
YU CJIOBBIX MOCJIe10BaTEILHOCTEN. beckoneunbie MOCJIE0BATEILHOCTH.
Apudmerrueckas nmporpeccus u e€ cBoiicTBa. ['eomerpudeckas mporpeccus. opmyiia
oOIIIero wWieHa W CyMMBbI N TIEPBBIX WICHOB apU(PMETUYECKOH M TEOMETPHUYECCKOU
nporpeccuil. Cxoasasicsi reoMeTpruiecKasi mporpeccust

Pewenue mexcmoegwix 3a0au

3aoauu na 6ce apugpmemuueckue Oeiicmeusa. PenieHue TEKCTOBBIX —3a/1ad
apudpmeTnyeckuM criocooom. McnosbzoBanue Tadiuil, CXeM, YepTexkeH, Ipyrux CpeIcTB
IpEe/ICTaBIICHUS TAHHBIX MTPU PEILICHUH 3a]1ay.

3aoauu na nOKynKu, 0guxcenue u papomy. AHaIN3 BO3MOKHBIX CUTyallui B3aUMHOTO
PacCIoIOKEHUS 00BEKTOB npu ux JBUKEHUH, COOTHOIIICHUS
00BEMOB BBHITIOJIHIEMBIX pa0OT MPU COBMECTHOM padoTe.

3a0auu Ha uacmu, 001U, npoueHThbl. PelleHWe 3a7ad  HAa  HAXOXKJICHHUE
YacTW 4YMCJIa M 4Yucia MO0 €ero 4vacTtu. PemieHue 3amady Ha TPOLIEHTBI W JIOJIH.
[IpumeHenue nmponopurii Npyu peIeHuN 3a1a4.

Jlocuueckue 3adauu. PemeHne JOTMYECKUX 3a1ad. PelleHue  JOrHMYecKHuX
3a/1a4 ¢ MOMOIIbIO TpadoB, TabIIHUII.

OcHoeHble MemoObl peuieHus meKCmoavlx 3a0ay . apupMeTUIECKUM, anreOpandecKui,
nepebop BapuaHToB. [lepBUUHbIE PECTAaBICHUS O IPYTUX

METO/IaX pelieHus 3a1a4 (reOMeTpuYecKre U rpauueckue MeToIbl).

CrarucTika u Teopusi BepoOATHOCTEN

Crarucruka. TabmmuuHoe W rpaduyecKkoe NPENCTaBICHUE HaHHBIX, CTOJOYATHIE H
KpYTOBbIE JHarpaMMbl, rpapuku, MpUMEHEHHUE AUarpaMM U TpaduKoB I OMHCAHUS
3aBUCUMOCTEH pealibHbIX BEJIMYMH, U3BJICUCHHE MH(OPMALUKM U3 TAOJUIl, JUarpamMm U
rpadukoB. OnucarenbHbIe CTATUCTUYECKUE MOKA3aTeJIM YHMCIOBBIX HA0OPOB: CpellHEE
apudmMeTrIecKoe, MeiaHa, HauOoJIbIIee U HAaMMEHbIIee 3HaueHus. Mepbl pacCenBaHUS:
pa3Max, JHUCHEepcUs U CTaHaapTHoe OTkiIOHeHue. CiiyyaliHasi W3MEHYMBOCTD.
N3menunBOCTh Npu U3MepeHusX. Pematomme npasuia. 3aKOHOMEPHOCTH B U3BMEHUYUBBIX
BEJIMYMHAX.

Cayuaiinble coObITusi. CrnydaiiHble ONBITHI  (OKCIEPUMEHTHI), AJIEMEHTapHbIE
ciy4aiiHeie coObITUsA (MCXObl). BepositTHocTH 3iemeHTapHbIX coObiTHil. CoOBITHS B
CIIy4allHBIX JKCIEPUMEHTaX U OJaronmpusITCTBYIOIIUE JJIEMEHTApHBIE COOBITHS.
BepositHocTn ciydaitHbix coObITHH. ONBITHI ¢ PAaBHOBO3MOKHBIMHU DJIEMEHTAPHBIMU
coObITusiMu. Kimtaccuueckue BeposiTHOCTHBIE OTIBITHI C MCTIOJIb30BAHUEM MOHET, KyOHKOB.
[IpeacraBnenue coObITHI C TOMOIIBIO AUarpaMm Disepa. [IpoTuBomnonox)Hbie COOBITHS,
oObeuHEeHue u repecedeHue coobiTuid. [IpaBmino crioxenus BepostHocTed. CiydaitHbIi
BbIOOp. [lpencraBiieHne sSKcnepuMeHTa B BuUIe JAepeBa. HezaBucumblie COOBITHS.
YMHOKEHHE BEPOSITHOCTEN HE3aBUCHUMBIX COOBITUH. [locnenoBaTenbHbIe HE3aBUCHMBIC
ucnbiTanus. [IpeacTaBiaenre 0 He3aBUCUMBIX COOBITUSIX B )KM3HH.

DJJjieMeHThl KOMOUHATOPUKH. [TpaBuiio yMHOXKEHUS, TIEPECTAaHOBKH, (paKTOpUas YncCa.
Coueranus u uucno coueranuii. dopmyna yucna couerannii. TpeyronpHuk [lackans.



OnbITHl ¢ OOJBIIMM YKUCIOM PABHOBO3MOKHBIX 3JI€MEHTapHbBIX COOBITUN. Bhruncnenue
BEPOATHOCTEM B OMbITaX C NPUMEHEHHEM KOMOMHATOPHBIX Qopmyi. HMcnbitanus
bepuymu. Ycnex u Heyaada. BeposTHOCTH cOOBITHIA B ceprr UCTIbITAaHUN bepHyIu.
Ciyyaiinble BeJIMYUHbI. 3HAKOMCTBO CO CJIyYaliHBIMM BEJIMYMHAMU Ha IPUMEPAX
KOHEYHBIX JUCKPETHBIX CIIy4alHBIX BEIMYMH. PacnpeneneHue BEpOSTHOCTEN.
Marematnueckoe oxuganue. CBOMCTBA MaremMaTH4yecKoro oxkunaanus. llonstme o
3akoHe OoibmMX uncen. M3mepenue BeposiTHocTel. lIprMeHeHue 3akoHa OONbLINX
YuCel B COLIMOJIOTMHU, CTPAaxOBaHUM, 3JPAaBOOXPAHEHUHU, OOecredyeHUH Oe30M1aCHOCTH
HACEJICHUS B YPE3BbIYANHBIX CUTYaALUAX.

TEMATHUYECKOE IINTAHUPOBAHHUE

TemaTH4eckoe NJIAHNPOBaHUE Y4eOHOIr0 MpeaMeTa ajaredpa cOCTaBJICHO € Y4eTOM
padoueil mporpaMMbl BocnuTaHus (Moay b «IIKkoJbHBIN YPOK»).
Peasimzanusi BOCHIUTATENBHOI0 MMOTEHIMAJIA YPOKA NPEAIOJIATACT:

YCTAHOBJICHHE JOBEPUTENBHBIX OTHOUIEHUN MEXAY YUYUTEIEM M €ro y4YEHUKaMH,
CIIOCOOCTBYIOIIUX TMO3UTHUBHOMY BOCIIPHUSITHIO YYaIlUMHUCS TpeOOBaHUN M MPOCHO
YUMUTENIs, MPUBICUCHUIO HUX BHUMAHUS K OOCyXJaemMoil Ha ypoke HHGOpMaIuu,
aKTUBU3AI[MU UX TIO3HABATEIIBHOW JIEATEIbHOCTH;

noOYy>K/IeHNE IIKOJILHUKOB COONIONATh Ha YPOKE OOIICTPUHATHIE HOPMBI MOBEICHUS,
npaBujia OOIICHUS CO CTaplIMMHU (YUUTENSIMH) U CBEPCTHUKAMH (ILIKOJIHHUKAMM),
MPUHIUTBI Y4EOHOU TUCIMIUIMHBI U CAaMOOpPraHU3aluu;

MPUBJICYCHUE BHUMAHMUS IIKOJIBHUKOB K IIEHHOCTHOMY aCMEKTy M3y4aeMbIX Ha ypoKax
SBJICHUHM, OpraHu3aiusi ux paboThl C MOJy4aeMOM Ha YpPOKE COLMAJIbHO 3HAUMMOM
nH(popMalrel — THUIIUUPOBAHKUE €€ 00CYX IEHHS, BHICKA3bIBAHUS YUAIIUMUCS CBOETO
MHEHHUS TI0 €€ TIOBOJTY, BRIPAOOTKH CBOETO K HEM OTHOIIEHNS,

WCIIOJIb30BAHUE BOCIUTATEIBHBIX BO3MOXKHOCTEM COACpKaHUS Y4yeOHOTO MpeaMera
yepe3 JEMOHCTPALMIO AETSAM MPUMEPOB OTBETCTBEHHOI'O, TPaKJAHCKOTO MOBEIICHMUS,
IPOSIBJICHUSI YEJIOBEKOIIOOUS U 100pOCEPAECUHOCTH, Yepe3 Mo00p COOTBETCTBYIOIINX
TEKCTOB JIJIsI YTCHHMSI, 3a/1a4 JUIsl pEIIeHUs], MPOOJEMHBIX CUTYyallui i 00CYK/IeHUS B
KJIacCe;

MpUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (POPM palbOThl YUAITUXCS: WHTEJUICKTYaIbHBIX
UTp, CTUMYJIUPYIOIIMX MO3HABATEIbHYI0 MOTHBALMIO IIKOJBbHUKOB; JUIAKTHYECKOTO
Tearpa, IJI€ TMOJy4YCHHbIE HA YPOKE 3HAHUS OOBITPHIBAIOTCS B TeaTpabHbIX
MOCTAHOBKAaX; AUCKYCCUM, KOTOPhIEC JAIOT YUaIIUMCS BO3MOXKHOCTh MPUOOPECTU OTBIT
BEJICHUSI KOHCTPYKTUBHOTO JIMAJIOTa; TPYNIOBOM padOThI MM PabOTHI B Mapax, KOTOPhIE
y4ar MIKOJIbHUKOB KOMaHHOM paboTe U B3aUMOJCHCTBUIO C JPYTUMHU JIETbMU;
BKJIIOYEHHUE B YPOK UTPOBBIX MPOIEAYP, KOTOPhIE MOMOTAIOT MOAAEPKaTh MOTUBAIHIO
JIeTel K MOTYyUYCHHIO 3HAHUM, HATAXKMBAHUIO TTIO3UTUBHBIX MEKITUYHOCTHBIX OTHOIIICHUM
B KJIacce, MOMOTal0T YCTAaHOBIICHUIO 100pOXKeNaTeIbHOM aTMoc(ephl BO BpEMS YPOKa;
opraHu3anus Ime(cTBa MOTHBHUPOBAHHBIX M JPYAUPOBAHHBIX YUaIIUXCS HAJ HUX
HEYCIHEBAIOIIMMHU OJIHOKJIACCHUKAMM, JTAIOIIET0 MIKOJIbHUKAM COLMAIbHO 3HAYMMBbIMA
OMBIT COTPYAHUYECTBA U B3aUMHOU MOMOIIIY;



VHULMHAPOBAHUE M MOIAJIEPIKKA MCCIEI0BATEIbCKON JIEITEIbHOCTU IIKOJBHUKOB B
paMKax peaau3aluyd HWMU HHAWBUAYAIbHBIX M TPYIIOBBIX MCCIEN0BATEIBCKUX
IIPOEKTOB, YTO JIaCT IIKOJIbHUKAM BO3MOKHOCTh IPUOOPECTH HABBIK CAMOCTOSITEIIBHOTO
pellieHus TEOPETHUECKOM mMpoOieMbl, HaBBIK TeHEpUpOBaHUS U  OdopmIeHUS
COOCTBEHHBIX HJI€, HABBIK YBAXUTEIBHOTO OTHOLIEHUS K YYKUM HIESAM,
oopmiieHHBIM B paboTax APYTUX UCCIIEAOBATENeH, HABBIK MYOIUYHOTO BBHICTYILIICHUS
nepes ayIuTOpyuen, apryMEHTUPOBAHUS U OTCTAUBAHUS CBOEH TOYKU 3PEHUS.

IToBTOpeHue Kypca 8 Kiiacca 2 0
1 | KBagpatuunas QyHKIUS 20 1
2 | YpaBHCHUS U HEPABEHCTBA C OJHOM nepeMeHHon | 17 1
3 | YpaBHeHUS U HEPABEHCTBA C ABYMS 17 1
MepeMEHHBIMU
4 | Apudmernyeckasi U reomMeTpuyeckas nporpeccun | 15 0
S5 | DnemeHTh KOMOMHATOPUKU U TEOPUU 13 1
BEPOSITHOCTEU
6 | I[loBTOpenue 11 0
7 | Pesepn 7 0
Htoro 102 4
KAJIEHIAPHO-TEMATHYECKOE INIAHUPOBAHUE
Neri/m | Ne B | Tema Jarta
TEeMeE ILi1an dakr
1 1 [ToBTOpEHUE MporpaMMhbI 8 Kilacca
2 2 [ToBTOpEHKE MpOrpaMmsbl 8 Kiiacca
KBagparuunas ¢pynknus (204)
3 1 OyHKIMA 00J1aCTh ONPESCHUS U

00J1acTh 3HaUCHUS PYHKITHH.

CaoiicTBa pyHKIMH

CaoiicTBa pyHKIMH

CaoiicTBa pyHKIUH

KBagparHeiil TPEXWIEH U €TI0 KOPHH.

KBagparHpiil TPEXWIEH U €r0 KOPHHU

Oo|N O~
~No|ob~iwinN

Pa3znoxeHue KBaApaTHOrO TpexXuieHa
HA MHOXKUTEIU

10 8 PaznoxxeHue KBaApaTHOTO TpeXujieHa
Ha MHOXKHUTEITH

11 9 Oyukuusa y=ax"2, e€ rpapuk u

CBOWCTBA.

12 10 I'paduku pynkumii y=ax2+n u
y=a(X-m)"2

13 11 [TocTpoenue rpaduka KBaApaTUIHOM

byHKIUN




14 12 [TocTpoenue rpaduka KBaApaTUIHOM
byHKITIH

15 13 [TocTpoenue rpaduka KBaApaTUIHON
byHKIIH

16 14 [TocTtpoenue rpaduka KBaapaTUIHON
byHKITMHN

17 15 CrenenHas QpyHKIIHS.

18 16 KonTpoabnas padora Nel
«KBagparnynasi pyHkuus»

19 17 AHanu3 KOHTPOJIBHOUN pabOTHI.
Kopenb n-ii crenenn

20 18 Kopens n-ii crenenu

21 19 Crenenb ¢ palMOHaIbHBIM
OKa3aresieM

22 20 O06006111eHKE IO TEME.
«KBanmpatnunas QyHKIus u e
rpaduK».
YpaBHeHUs U HEPABEHCTBA € OHOM
nepemeHHou (174)

23 1 Llenoe ypaBHEHHUE U €70 KOPHH

24 2 [{esioe ypaBHEHHE U €r0 KOPHU

25 3 [{esioe ypaBHEHHE U €r0 KOPHU

26 4 JpoOHbIe parimoHaIbHbIE YPABHEHHUS

27 5 JIpoOHbIe palmoHaIbHbIEC YpaBHEHUS

28 6 JlpoOHbIe palmoHaIbHbIC YPaBHEHUS

29 7 Pelenue HepaBeHCTB BTOPOU
CTEIEHU C OJJHOU IEPEMEHHOM.

30 8 Pemmenne HepaBeHCTB BTOPOi
CTEIEHH C OJJHOM NIEPEMEHHON

31 9 Pemmenne HepaBeHCTB BTOPOi
CTEIEHH C OJHOM NEPEMEHHON

32 10 Pelenue HepaBeHCTB BTOPOU
CTEIEHH C OJHOM NEPEMEHHON

33 11 Pemenne HepaBeHCTB METOOM
WHTEPBAJIOB

34 12 Pemienue HepaBEeHCTB METOI0M
WHTEPBAJIOB

35 13 Pemrenue HepaBeHCTB METO0M
WHTEPBAJIOB

36 14 Pemienue HepaBEeHCTB METOI0OM

WHTEPBAJIOB




37 15 Pelienuie HepaBeHCTB METOOM
WHTEPBAJIOB

38 16 O06o001meHne 0 TeMe « Y paBHEHUS U
HEPABEHCTBA C OJTHOW MEPEMEHHON

39 17 KonTpoabnas padora Ne3
«YpaBHEHHUA U HEPABEHCTBA C
OTHOM MepeMEeHHON»

YpaBHeHUS U HEPABEHCTBA C
ABYMSI lepeMEHHbIMHM U HX
cucremsl (174)

40 1 AHanu3 KOHTPOJIBHOUN pabOTHI.
VYpaBHeHue ¢ AByMS IEPEMEHHBIMH U
ero rpadux

41 2 I'paduueckuii ciocob pereHus
CHUCTEM YPaBHEHUM

42 3 ['paduueckuit ciocob pemieHus
CHUCTEM YPaBHEHUM

43 4 ['paduueckuit cioco6 pemieHus
CHUCTEM YPaBHEHU.

44 5 Pemenune cucrem ypaBHeHUN BTOPOU
CTETICHU

45 6 Pemienue cucrem ypaBHEHUN BTOPOI
CTEIIEHU

46 7 Pemenue cucrem ypaBHEHUN BTOPOM
CTEIICHU

47 8 Pemenue cucrem ypaBHEHUN BTOPOM
CTETICHU

48 9 Pemenwne 3amay ¢ momoisto
YpPaBHEHHI BTOPOM CTENEHU

49 10 Pelenue 3a1ay ¢ noMoUIbIo
YPaBHEHUI BTOPOM CTENIECHU

50 11 Pemienne 3amayu ¢ noMOIIbIO
YPaBHEHUI BTOPOM CTEIIECHU

51 12 HepaBeHcTBa ¢ IByMsi IEpPEMEHHBIMH

52 13 | HepaBeHcTBa ¢ ABYMS NIEPEMEHHBIMU

53 14 Cucrembl HEPaBEHCTB C ABYMS
EPEeMCHHBIMH

o4 15 CucTeMbl HEPaBEHCTB C ABYMS
MIePEMEHHBIMHU.

95 16 O060011eHNE IO TeMe « Y paBHEHUS U
HEPaBEHCTBA C JBYMS IEPEMEHHBIMHU
1 UX CHCTEMbD»

56 17 KonTpoabnas padora Ne3

«YpaBHEeHHS M HEPABEHCTBA C




ABYMH IIEPEMCHHBIMUA U UX
CUCTEMBD)

Apudmeruueckass u
reomMerpuyeckas nporpeccuu (154)

57 1 AHaJIN3 KOHTPOJIBHOM pabOTHI.
[TocrmenoBaTenbHOCTH

58 2 Omnpenenenue apupMeTUIECKOn
nporpeccun. opmMyrna n-ro 4icHa
apu(pMEeTUIECKON MPOTPECCHUH.

59 3 dopmyiia I1-ro 4ieHa
apupMETHIECKON POTPECCUH

60 4 dopmyiia I-ro 4ieHa
apu(pMETHIECKON POTPECCUH

61 5 dopmyJsia CyMMBI TIEPBBIX I YWICHOB
apu(pMETUIECKON POTPECCUH.

62 6 ®opmyJia CyMMBI IIEPBBIX M WICHOB
apu(pMETHIECKON POTPECCUH.

63 7 dopMyna CyMMBI TIEPBBIX T YICHOB
apu(MEeTHYECKON MPOTPECCHH.

64 8 Pemenne 3amay Ha apuPMETHIECKYTO
IPOTPECCHUI0

65 9 OrnpeneneHne reoMeTpuIecKon
nporpeccun. Dopmyna n-ro djeHa
reOMETPUUECKON POTrPECCUM

66 10 OrnpeneneHne reoMeTpuIecKon
nporpeccun. Gopmyiia 1n-ro yieHa
TCOMETPUICCKON POTPECCUA

67 11 OmnpeneneHre reoOMeTpUIECKOM
nporpeccun. @opmyiia n-ro yieHa
TCOMETPUICCKON POTPECCUA

68 12 dopmya CyMMBI TIEPBBIX T YJICHOB
F€OMETPHUYECKOUN ITPOTPECCUM.

69 13 ®opmyJia CyMMBI MTEPBBIX M YWICHOB
reOMETPUYECKON NPOTrPECCUm

70 14 ®opmyJia CyMMBI MIEPBBIX M YWICHOB
TCOMETPUICCKON POTPECCUA

71 15 Pemenue 3a1a4 Ha reOMETPUYECKYIO
IPOTPECCHIO
JJIeMEHTbI KOMOMHATOPUKHU U
Teopun BepositHocTeit (134)

72 1 [Tpumepsl KOMOMHATOPHBIX 33124

73 2 ITepecTanoBKH

74 3 Pa3zmenienus

75 4 Coueranus




76 5 Pemenne 3amay (mepecTaHOBKH.
Pa3Melienusi, couetanusi)

77 6 Pemienue 3amau (mepecTaHOBKH.
Pazmenienus, coueTanus

/8 7 OTHOCHUTENBHAS YaCTOTA CIIyYalHOTO
COOBITHSI.

79 8 BeposTHOCTh paBHOBO3MOKHBIX
cOObITHI

80 9 CrnokeHre 1 YMHOKCHHE
BEPOSTHOCTEMN

81 10 CrnokeHre 1 YMHOKCHHE
BEPOSITHOCTEN

82 11 Pemenue 3amau Teopun
BEPOSITHOCTEN

83 12 | Pemenue 3ama4 Teopuun
BEPOSITHOCTEM.

84 13 KonTposabnas padora Ne 4
«JIeMeHTbl KOMOMHATOPUKH U
TEOPHH BEPOATHOCTEH
IToBTOpenue (114)

85 1 DyHKIUA U €€ CBOMCTBA. AHAIU3
KOHTPOJIBHOU pabOThI

86 2 KBaaparnunas GyHkmms u e€ rpaduk

87 3 KBagpatuunas @yskius u e€ rpadux

88 4 VYpaBHEHUS 1 HEPABEHCTBA C OJJHOM
IIEPEMEHHOU

89 5 VYpaBHEHUS 1 HEPABEHCTBA C OJJHOM
IIEPEMEHHOU

90 6 VYpaBHEHHS 1 HEPABEHCTBA C ABYMS
MIEPEMEHHBIMHU M KX CUCTEMBI

91 7 YpaBHEHUS U HEPABEHCTBA C IBYMsI
MIEPEMEHHBIMHU M KX CUCTEMBI

92 8 ApudmMernueckas mporpeccus

93 9 ApudmMernueckas nmporpeccus

94 10 I'eoMeTpuyeckas mporpeccus

95 11 | I'eomeTpuyeckasi mpoOrpeccus
Pe3eps (74)

96 1 Pemenue 3amanuii u3 6azsr ®UITN
st cnaun [ MA

97 2 Pemenue 3ananuii u3 6a3st ®UIN
g cnaun [ A

98 3 Pemenue 3ananuii u3 6azst ®UIN

g cnaun [ 1A




99

Pentenue 3amanuii u3 60azer OUITN
g cnaun [ UA

100 Pemenne 3amannii u3 6azsr OUIN
g cnaun [ TA

101 Penrenne 3amanuii uz 6assr ®UIU
g cnaun [ 1A

102 Penrtenne 3amanuii u3 6assr ®UIU

g cnaun [ 1A




PABOYASA ITPOI'PAMMA
IO IMTPEJAMETY «AJI'EBPA)
9-B KJIACC



HOACHUTEJIBHASA 3AIINCKA

Pa6ouas mporpamma coctaBieHa Ha ocHOBe DeiepalibHOTO rOCYJapCTBEHHOTO
0o0pa30BaTeNpHOrO0 CTaHAapTa OCHOBHOTO O0IIero oOpa3oBaHus c ydeToMm Paboueit
IpOrpaMMbl BOCIIUTAHHUS HayalbHOTO 00ImIero oOpa3oBaHHs, OCHOBHOTO OOIIETo
oOpa3oBaHMsl, CPETHETO 00ILIEro 00pa30BaHUs U aBTOPCKOM IporpaMMel 1o anredpe AT
Mepsnsika (Maremaruka. 5-11 xiaccel. A.I'. Mep3snsk, B.b. Tlononckuit, M.C. Axup,
E.B. byuko. — 2-e wusa., mepepab. — M.: Benrana-I'pad, 2017. —164 c.), B
COOTBETCTBUM C YUEOHBIM ILIAHOM.

YueOHo-MeTonnYeCKUi KoMmIieke: AnreOpa 9 kmacc: y4deOHHMK JUIS  y4alluxcs

obmeoOpazoBarenbHbIX opranuzaiuil/ A.I'. Mepsnsak, B.M. Ilonskos. — M.: Bentana —
I'pad, 2018 - 368c.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPEJIMETA

JINYHOCTHBIE Pe3yJIbTAThI

JIngyHOCTHBIE pe3ysIbTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO mpeaMera «MartemaTukay
XapaKTEpU3yIOTCS:

IlaTpuoTHyeckoe BOCIIMTAHME: MIPOSIBJIEHUEM HMHTEpECA K MPOIUIOMY M HACTOSILEMY
POCCUICKON MaTEeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHUSIM POCCUICKHX
MaTeMaTUKOB M POCCHUMCKOM MAaTeMaTUYECKOW IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JOCTIDKEHUNM B JAPYTMX HayKax U TPUKIaAHbIX cepax. I'pakmaHckoe M JTyXOBHO-
HPABCTBEHHOE BOCIIMTAHUE!

o ['0OTOBHOCTBIO K BBITTOJIHEHHUIO 005I3aHHOCTEHN Ipak/IaHWHA U peau3alliy ero npas,
MPEJCTABICHUEM O MAaTeMaTUYeCKUX OCHOBax (DYHKIMOHUPOBAHUSI Pa3IUYHBIX
CTPYKTYD, ABJICHUH, MPOLIEAYP FPaXkTaHCKOTO 00IIecTBa (BBIOOPHI, OIPOCHI U TIp.);

o TOTOBHOCTBIO K OOCY’KJICHHIO STUUECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JIOCTMKEHH HAyKH, OCO3HAaHUMEM BaXHOCTH MOPAJIbHO-3THUUYECKUX
MIPUHIIUIIOB B ACSATEILHOCTH YUEHOTO.

TpynoBoe BocnuTanue:

o YCcTaHOBKOW Ha AaKTHBHOE Y4YacTHE€ B PEHIEHUM MPAKTUYECKHX 3a7ad
MaTeMaTUYeCKOM  HAMNpaBJIIEHHOCTH, OCO3HAHMEM BAXXHOCTH  MaTEMaTUYECKOIO
oOpa3oBaHMsI Ha TPOTSHKEHWHW BCEW JKU3HU JUIS YCIEMHOW mpodeccruoHamIbHOM
NEATEeIbHOCTU U PA3BUTUEM HEOOXOAUMBIX YMEHHUI;

o OCO3HAHHBIM BBIOOPOM U  TIOCTPOCHUEM HWHIWBHUAYaJbHOW  TPacKTOPUU
o0pa3oBaHMsI W JKU3HEHHBIX IJIAHOB C YYETOM JIMUYHBIX WHTEPECOB U OOIIECTBEHHBIX
MOTPEeOHOCTEM.

JcTeTHYeCcKoe BOCIIUTAHME.

CHOCO6HOCTI) K 3MOI_[I/IOHaJI]5HOMy 51 3CT€TI/I‘-IGCKOMy BOCIIPUATHIO MAaTCMATHYCCKHX
OOBEKTOB, 3a/Jay, pEIICHUN, PACCYXKIECHUW; YMEHUIO BHIETh MaTeMaTHYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE.

HeHHOCTI/I Hay‘IHOFO IMO3HAHUA .



o OpueHTanueil B  [€ATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY  HAy4YHBIX
NPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTUSl YEJIOBEKA, MPUPOABI U
00IIIeCTBA;

o MOHMMaHUEM MaTeMaTH4YeCKOM HayKH Kak C(epbl YeIOBEUECKOU N1EeATEIbHOCTH,
ATanoB €€ pa3BUTHUS U 3HAUMMOCTH JUIs Pa3BUTHS LUBUIN3ALUHY;

o OBJIAJICHUEM SI3BIKOM MATEMaTHUKHA U MAaTEMaTUYECKOM KyJbTypOH KakK CpeICTBOM
HO3HaHUs MUPA;

o OBJIAJICHUEM MPOCTEUILIMMH HaBBIKAMH HCCIIEOBATENBCKOM JAESTEIBHOCTH.
®usnyeckoe BoOCHUTaHUE, GopMHPOBaHHE KYJIbTYPbI 310POBbSI U 3MOLHOHATBHOIO
0J1aronoJIy4uns:

o ['0TOBHOCTBIO NPUMEHITh MATEMATUYECKHE 3HAHMS B MHTEPECAX CBOETO 3/I0POBbSI,
BEJCHMSI 3/10pOBOT0 00pa3a *KHU3HU (310pOBOE MUTAHUE, COAJAHCUPOBAHHBIM PEXUM
3aHATUN U OTAbIXA, pEryJisipHas (u3nuecKas aKTUBHOCTD);

o c(OpMHPOBAHHOCTHIO HaBbIKA pe(IeKCHH, TPU3HAHUEM CBOETO MPaBa Ha OLINOKY
Y TAKOTI'O K€ Ipasa JIPyroro 4ejioBeKa.

JKO0JIOTrNYeCKOe BOCIIUTAHUE:

o OpUEHTalMEll Ha NMPUMEHEHUE MaTeMaTHYECKHX 3HAHWM Ul pelIeHUs 3a1ad B
00JacTh COXPaHHOCTHU OKpY KaroIleW Cpe/pl, MJIAHUPOBAHUS MOCTYNKOB U OLEHKU HX
BO3MOYKHBIX ITOCJIEICTBUI JIJIs1 OKPYKAIOLIEH CPEIbI;

o OCO3HAHMEM TIJIO0ANIBHOTO XapaKTepa 3KOJIOTMYECKUX Npo0iieM W IMmyTed HX
penieHus

JInyHOCTHBIE pe3yJbTaThl, O0ecleYUBAKIIME AJANTANUIO O0y4Yalwumerocsa K
U3MEHSIIOIIMMCS YCJIOBUSAM COLMAIBLHOM M IPUPOJAHOM Cpelbl:

o TOTOBHOCTBIO K JIEUCTBHSAM B YCIIOBUSAX HEONPEAEIEHHOCTH,

o MOBBILIEHUIO YPOBHSI CBOEN KOMIIETEHTHOCTH Y€PE3 MPAKTHYECKYIO AEATEIbHOCTD,
B TOM 4HCIIE yMEHHE YUYUThCS Yy JAPYrux IJtoJied, npuodOperaTb B COBMECTHOU
JESATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMM U3 OIbITA APYTHX;

o HEO0OXOAMMOCTBIO B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHciie (POPMYITUPOBATH
UJIeH, MOHATHS, TUTIOTE3bl 00 0O0OBEKTAX U SIBJICHUSIX, B TOM YHUCIIE paHEE HE U3BECTHBIX,
o OCO3HaBaTh JACPUIMUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATH
CBOC Pa3BUTHE;

o CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYalMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYaLMIO KaK BbI30B, TPEOYIOIINN KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS
U ICUCTBUS,

o (bopMyIUpOBaTh U OLIEHUBATH PUCKU U MOCIIECTBHS, POPMUPOBATH OIBIT.

MeTanpeaMeTHble pe3yJbTaThl

OcBoenusi mporpamMmbl  ydeOHOro mnpenmera «MaTemaTuka» XapaKTepU3YIOTCS
OBJIAACHUCM YHHUBCPCAJIbHBIMU ITIO3HABATCIIbHBIMHU HCﬁCTBHHMH, YHUBCPCAJILHBIMU
KOMMYHHKAaTHBHBIMHA HeﬁCTBHHMH U YHUBCPCAJIIbHBIMU PEr'yJIATUBHBIMHA ﬂeﬁCTBHHMH.
Yuueepcanouvie nosnaseamenvhnuvle nelictBus 00ecreunBaOT (HOPMUPOBAHUE
OCHOBHBIX IIPOLCCCOB MBbIIIJICHUA 06yqa}oumxc;[ (OCBOGHI/IG METOAOB IIO3HAHUA



OKPYXaroIIEro Mupa; MpUMEHEHUE JJOTHUYECKHUX, UCCIIEIOBATEIbCKUX ONEpalliil, yMEHUI
paboTaTh ¢ HHDOpPMAIIHECH).
Ba3oBble Jiornueckue 1eicTBUA:

o BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPHU3HAKH MATEMaTUYECKUX
00BEKTOB, MOHSATUM, OTHOIIIEHUN MEKTy TOHSTUIMU;
o bopMyIUpOBaTh ONpe/iesieHUs MOHATUI; YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK

KJaccu(uKanuu, OCHOBaHUS Jyisi 000OIIEHHS] U CpPaBHEHUS, KPUTEPUU MPOBOJUMOIO
aHaiu3a; BOCIPUHUMATH, (QOPMYJIHPOBATH M  NPEOOPA3OBBIBATH  CYKICHHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIE, YACTHBIE U O0IIKE; YCIOBHBIE;

L BBIABJIATE MATCMATHYCCKHEC 3aKOHOMCPHOCTH, B3aMMOCBA3KW W IIPOTHUBOPCYUSA B
CbaKTaX, JaHHBIX, HEI6J'IIOI[€HI/I$IX " YTBCPIKACHUAX,

L npeajiaraTb KpUTCpUK MJIsI BBIABIICHUA 3aKOHOMCpHOCT€I>’I )41 HpOTHBOpC‘{I/Iﬁ;

L ACJIaTb BBIBOABI C HCIIOJIb30BAHHUCM 3dKOHOB JIOTUKH, JOCAYKTUBHBIX H

WHJYKTUBHBIX  YMO3aKJIIOUCHHM, yMO3aKIIOUECHUM 10  aHaJOTWH; pa3OupaTh
JI0KA3aTelIbCTBA MATEMATHUECKUX YTBEPKACHHUH (TIPSIMBIC ¥ OT MPOTHBHOTO ), TPOBOIUTH
CaMOCTOSTEIIEHO HECIIOKHBIC JOKA3aTeLCTBA MAaTEMAaTHYECKUX (PaKTOB, BHICTPAUBAThH
apryMEHTAITUIO, TPUBOJIUTH MPUMEPHI U KOHTPIIPHUMEDHI;

o 000CHOBBIBaTh COOCTBEHHBIE PACCY>KJICHUS; BBIOMPATh CIIOCOO pellleHUs YI4eOHOM
3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHHUS, BEIOMPATh HAanOO0JIee MOIXO AU
C YU4€TOM CaMOCTOSITEIBHO BBIJICJICHHBIX KPUTEPHUEB)

ba3zoBble ucciaeaoBarebCcKue 1eiCcTBUA:

o WCITOJI30BATh BOIPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHHS,

o dbopMynHpoBaTh  BOMPOCHI,  (PUKCHUpYyIOIIME  MPOTHUBOpPEYHE, MpodJieMy,
CaMOCTOSATENIbHO YCTaHABIIMBaTh HCKOMOE U JaHHOE, (OPMHPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UITHIO0, MHCHHUC;

o MIPOBOJIUTH 110 CAMOCTOSITEILHO COCTABICHHOMY IJIAHY HECJIOKHBIN SKCIIEPUMEHT,
HEeOOJIBIITIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO 0COOEHHOCTEH MaTEMaTUYECKOTO OOBEKTA,
3aBUCUMOCTE 00BEKTOB MEXIAY COOOM;

o CaMOCTOSITeNIbHO (hOpMyIMpoBaTh 00O0OIIEHUS W BBIBOALI MO pe3yJibTaTam
MIPOBEAEHHOTO HAOJIOICHUS, UCCIEAOBaHMS, OICHUBATh JOCTOBEPHOCTH IOJYYCHHBIX
PE3yIabTaTOB, BBIBOJIOB M 000OIICHHI IPOTrHO3UPOBATH BO3MOYKHOE Pa3BUTHE TpoIlecca,
a TaK)Ke BBIJIBUTATH MPEITIOIOKECHHS O €0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

o BBISIBJIATH ~ HEIOCTATOYHOCTh W M30BITOYHOCTh  HMH(POpPMALUU, JAHHBIX,
HEOOXOAMMBIX ISl PEIICHUS 33]]a4K; BEIOMPATh, AHAIM3UPOBATh, CUCTEMATH3UPOBATh U
HHTEPIPETUPOBATH UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,

o BBIOMpATh (popMy mnpeacTaBiaeHUs MHGOPMALMK U WIUTIOCTPUPOBATH pElIaeMble
3a/layu CXeMaMmHu, uarpaMmmamMu, HHOU rpa@ukoi 1 MX KOMOMHALUSIMY;

o OLICHMBATh HAJIEKHOCTh MHPOPMALIUU MO KPUTEPUSIM, MTPEAJIOKEHHBIM YUUTEIEM
WM C(POPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

Yuueepcanvnwvie KOMMYHUKAMUBHbLE nefcTBus o0ecreynBaoT
c(hOpPMHUPOBAHHOCTD COIIMAIBHBIX HABBIKOB O0YYAOIIUXCS.

OO0mmenne:

o BOCIPUHUMATh U (OPMYJIMPOBATH CYXJCHHUS B COOTBETCTBHM C YCIIOBUSIMH U

LIEJISIMU OOIICHUS;



o SCHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX
TEKCTax, /1aBaTh MOSCHEHUS IO XOJy PEIICHUS 3a/laud, KOMMEHTHUPOBATH MOJTYy4YECHHBIN
pe3yJibTar;

o B XO0je OOCYXKJEHHUs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKTaeMOW TEMBbI,
poOJIeMbl, pelracMoi 3a/1auu, BEICKa3bIBaTh UJICH, HAIICJICHHBIC HA TTIOMCK PEIIeHNUS;

o COTIOCTABJISITh CBOU CYXKACHUS C CYXICHUSMU JPYTUX YYaCTHUKOB JHAJIOTa,
OOHapy»XUBaTh PA3IUYUE U CXOJICTBO MO3UIUN;

o B KOppeKTHOW ¢opMe (OpPMYTUPOBATh PA3HOTIIACHS, CBOM BO3PAKCHUS;
MPEACTABIATh PE3YyJIbTAThl PEIICHUS 3a/1aud, YKCIEPUMEHTA, UCCIIEAOBaHUsA, MTPOCKTA;
CaMOCTOSTENIbHO BHIOMpPATh (opMaT BBICTYIUICHHSI C y4€TOM 3a/ad TMPE3CHTAINN M

0COOEHHOCTEH ayJIuTOpUn
CorpyaHuvecTBo:

o NOHUMAaTh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM U HWHIWBUIYaTbHOU
paboThI PU PEIICHUH YYCOHBIX MAaTeMaTHUYECKUX 3a]1aY;

o MPUHUMATh 1€JIb COBMECTHOM JESATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIUIO

COBMECTHOI padOThI, pacipeaesiiaTh BUIAbl padoT, 10rOBAPUBATHCS, 00CYKAATh MPOLECC
U pe3yabTatr padoThi;

° 000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

o y4acTBOBaTh B  IpymnmoBbIX ¢opmax pabotel  (0OCyxkaeHus, O0OMEH
MHCHHSMHU, MO3TOBBIC ITYPMBI U JIP.);

o BEITIOJTHATHh CBOIO YacTh PabOTHI M KOOPAMHUPOBATH CBOW JIEHUCTBHS C JPYTUMH

YWICHAMH KOMaHJbI; OIICHMBAaTh KAadeCTBO CBOEr0 BKJIaJa B OOMMHA MPOAYKT 10
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBUS
Yuueepcanvnuvie pezynamuenvie jneiictBus  00ecrneunBaOT  HOPMHUPOBAHKE
CMBICJIOBBIX YCTAaHOBOK M KM3HEHHBIX HaBBIKOB JINYHOCTH.

Camoopranusanus:
o CaMOCTOATENILHO COCTAaBIISATh IIJIaH, AJITOPUTM PEIICHUs 3a7a4u (M1 €ro 4acTh),
BBHIOMPATh CMOCO0 pelieHus ¢ YYETOM MMEIONUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTUPOBAaTh W KOPPEKTUPOBATH BapHAHTHI PEHICHUN C Yy4ETOM
HOBOM MH(pOpPMAIIUH.

CaMOKOHTPOJIb

o BJIQJeTh  CIMOocO0aMH  CaMOMpPOBEPKH,  CAaMOKOHTPOJS  mpolrecca U
pe3yibTaTa pelieHus MaTeMaTHIECKON 3a/1auHu;

o MPEABUACTh TPYIHOCTH, KOTOPBHIE MOTYT BO3HUKHYTH TIPH PEIICHUM 3aJa4H,

BHOCHUTH KOPPEKTHUBHI B JICITECILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWJIECHHBIX
OIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

o OIICHMBATh COOTBETCTBUE pE3yJIbTaTa JEATCILHOCTH TOCTABICHHOW 1€ U
YCJIOBHSIM, OOBSICHSATh MPUYUHBI JOCTHDKCHHSI WM HEJAOCTHKEHUS II€JIH, HAXOIUTh
OmHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HpeIlMeTHI)Ie PE3YJIbTATbI OCBOCHUSA paﬁoqeﬁ NnporpaMmMmsl

L 3HAaTb TPUTOHOMCTPHUICCKHUC (byHI(I_[I/H/I OCTPbLIX YIJIOB, HAXOAUTH



C UX TOMONIbIO PA3JIUYHBIE 3JIEMEHTHI MPSIMOYTOJBHOTO TPEYTOJIbHUKA («pEIIeHue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB») HAXOJUTh (C MOMOIIBIO KAJIBKYISATOpA) IJIMHBI U
YIJIBL JU1S1 HE TAaOJIMYHBIX 3HAUCHUH;

o MOJIB30BAThCSA (pOpMyJlaMH TPUBENCHHUS M OCHOBHBIM TPUTOHOMETPHUYECCKUM
TOXKIECTBOM JIJII HAXOXKACHUS COOTHOIIEHUH MEXKIYy TPUTOHOMETPUUYECKUMHU
BEJINYMHAMU;

o UCIIOJIb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB ISl HAXOXKJICHHS

Pa3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIHLHUKOBY ), IPUMEHSTh UX MPHU
pELIEHNH T€OMETPUYECKHX 3a/aY;

o BIAJCTh TOHATUSAMU TMPEOOpa3oBaHUS MOAOOHS, COOTBETCTBEHHBIX 3JIEMECHTOB
MO00HBIX (UTYD;
o M0JIb30BaThCS CBOWCTBAMHU TOJOOHUSI MPOU3BOJIBHBIX (QUTYpP, YMETh BBIYUCIATH

JUIMHBl W HaXOJWUTh YIJIbl y TOJOOHBIX (UTYp, NPUMEHSATH CBOWMCTBA MOIOOHS B
MPAKTUYECKUX 3a/1a4ax, YMETh MIPUBOAUTH IPUMEPHI MTOJA00HBIX (PUTYDP B OKpYKAIOIIEM
MHUPE;

o MOJIb30BATHCA TEOPEMAMHU O NPOMU3BEICHUHU OTPE3KOB XOPA, O IMPOU3BEACHUU
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeIbHOM;

[Tonp30BaThCs BEKTOpaMH, MOHUMATh UX TC€OMETPUYECKUN U (PU3HMYECKUM CMBICH,
MIPUMEHSTH X B PEIICHUM TEOMETPUUECKUX U (PU3NYECKUX 3a/1a4, TPUMEHATH CKaJSIPHOE
MPOM3BEICHUE BEKTOPOB ISl HAXOKAECHUS JJIMH U YTJIOB,;

o II0JIb30BaThCS METOJAOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHSTh

€ro B PEUICHUU I'€OMETPUUECKUX U PAKTUYECKUX 3a/1a4;

o BJIAJIETh MOHITUSAMU MIPABUILHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYKHOCTH, JIMHBI
JyTH OKPYKHOCTH U PAJIMAHHOW MEPHI YTJIa;

o YMETb BBIYUCIISITH ILIOMIAb KPYTa U €r0 YacTeu;

MPUMEHATH MTOJTYYEHHBIC YMEHUS B MPAKTUYECKUX 33/1a4aX;

o HAXOJUTh OCH (WJIH IICHTPbI) CHMMETPHUH (QUTYP, TPUMEHSTH IBIKECHHS TUIOCKOCTH
B POCTENIINX CIIyYasixX;

o MPUMEHATH TIOJYYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHYECKHUE

MOJENH JUIsl 337a4 peajbHOW KU3HU U MPOBOJUTH COOTBETCTBYIOUIUE BBIUMCIEHUS C
MPUMEHEHUEM OO0 U TPUTOHOMETPUYECKUX (DYHKINM (T0Ib3YSCh, 1€ HEOOXOAUMO,
KAJIbKYJIITOPOM)

COAEPKXAHHUE YYEBHOI'O ITPEAMETA

Yucia 1 BbIYUCICHUSA

o CpPaBHMBATD U YIIOPSAOUYMBATH PALMOHAIBHBIE U UPPALMOHAIIBHBIE YNCIIA,

o BBINIOJIHATh apu(MeTHUUECKUE NEUCTBHUS C pPAalMOHAIBHBIMHM YHUCJIAMH, COYeTas
YCTHBIE W TIMCBMEHHBIE IPUEMBI, BBINOJHATh BBIYUCICHUS C HUPPALMOHAIBHBIMHU
YUCIIaMU;

o HaXOJUTh 3HAYCHHUs CTEIEHEH C LIEJIBIMUA ITOKA3aTeIsIMU U KOPHEH; BBIYUCIATD
3HAYEHMS YUCIIOBBIX BBIPAKCHUMH;

o OKPYIJIATh  JEUCTBUTENIBHBIC YHWCJA, BBIIOJHATH IPUKUAKY PE3ysbTara
BBIUKCIICHUH, OLIEHKY YMCJIOBBIX BBIPAKEHUU.



YpaBHeHUs U HEPABEHCTBA

o pemarh JMHEHHbIE U KBAJpPATHBIE YPABHEHUSI, YPABHEHUS, CBOJSIINAECS K HHM,
npocrenime ApoOHO-pallMOHaNIbHBIE YPAaBHEHUS,;
o peniaTh CUCTEMBI ABYX JMHEHHBIX YPABHEHHM C JBYMSI IEPEMEHHBIMH U CUCTEMBI
JIBYX ypaBHEHUH, B KOTOPBIX OJTHO ypaBHEHUE
HE SIBJIICTCA JIUHEHHBIM,;
o peniaTh TEKCTOBBIE 33/1a4M aIreOpandeckKuM CIIoCOOOM C MOMOIIBIO COCTABICHUS
yYpaBHEHUS WIH CUCTEMBI JBYX ypaBHEHUI C
IBYMS IEPEMEHHBIMU;
o [IpoBoauTh npocTenime UCCJIeI0BaHUS ypaBHEHUH " CUCTEM
YpaBHEHUH, B TOM YHCIIE C TPUMEHEHUEM rpapuuecKux npeacTaBieHui (yCTaHaBIUBATh,
uMeer Y ypaBHEHUE WIN cucrema
ypaBHEHHI PEIICHHSI, €CIIM UMEET, TO CKOJIBKO, U IIp.);
o pemiaTh JIMHEHHbIE HEPAaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA; N300paXkaTh PEILICHUE
HEpaBEHCTB Ha YMCIIOBOM MPSIMOIi, 3alIUChIBATh PELIEHUE C TOMOUIBI0 CUMBOJIOB,;
o pelaTh CUCTEMbI JMHEHHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKJIKOYAIOIIUE
KBaJpaTHOE HEPaBEHCTBO; M300paxkaThb penieHue
CUCTEMbl HEpPAaBEHCTB Ha YMCIOBON MNPSIMOW, 3alHUChIBaTh PEIIEHUE C MOMOIIBIO
CHUMBOJIOB;

® KCIOJb30BaTh HEPABEHCTBA MPU PEIICHUH PA3IMYHBIX 33/a4.
DOyHKUNHA
o pacno3HaBaThb (YHKIMM U3YYEHHBIX BHJIOB, IIOKa3bIBaTh CXEMAaTUYECKU
pAacIioyIoKEHUE Ha KOOPIUHATHOM IIIOCKOCTH TpadukoB QyHKIMIA Buaa: Y = KX,
° y=kx+b,y=k/x,y =ax2 + bx + ¢,y = x*3,y = [X|, Yy =VX U B 3aBUCIMOCTH OT
3HAYECHUN KOA(PPUIIMEHTOB; OMKUCHIBATh CBOMCTBA (PYHKIUI;
o CTPOUTh W M300pakaTh CXEMATHYECKH TpadUKu KBAJIPATUUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMH MO UX Tpadukam;
o pacro3HaBaTh KBaJpaTUYHYIO (QYHKIHIO MO (opMyle, MNPUBOJIUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKIUI U3 peaibHOM KU3HU, (PU3UKU, TEOMETPUU;
Apudmernyeckass U reOMeTpPHUYECKasA MPOrPecCHu
o pacrno3HaBaTh apu(pMETHUYECKYI0 M T'€OMETPUUYECKYIO MPOTPECCUM MPHU Pa3HBIX
cnoco0ax 3aJaHusl;

o BBIMOJHATh  BBIUMCIICHHS C  MCIOJNb30BaHMEM  (QopMyldl N-ro  4jeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI NEPBBIX N YJICHOB;

o M300paxaTh WICHBI TIOCIEI0BATEILHOCTH TOUKAMH Ha KOOPAMHATHOM MJIOCKOCTH;
o peliaTes 3a1a4u, CBSI3aHHbIE C YUCIOBBIMU IIOCIEA0BATEIBHOCTAMU, B TOM YHUCIIE

3a/1a4M U3 PeabHOM )KU3HHU (C UCTIOIb30BAHUEM KaJbKYJIATOPA).

TEMATHUYECKOE IINTAHUPOBAHHUE



TemaTnyeckoe MIAHUPOBAHUE Y4eOHOI0 NMpeaMeTa ajaredpa COCTABJIEHO C YUeTOM
padoueii mporpaMMbl BocnuTaHus (MoayJab «IIKkoJbHBIN YPOK»).

Peasn3anusi BOCIUTATEIbHOTO MOTEHI[HAJIA YPOKA MPeANoiaraer:
YCTAHOBJICHHE JIOBEPUTEIBHBIX OTHOIICHUN MEXIYy YYHTEIEM M €ro YYCHUKaAMH,
CIIOCOOCTBYIOITUX TMO3UTHBHOMY BOCIPHUATHIO YYAIIUMHUCS TPEOOBaHWN M MPOCHO
YUHUTENs, MPUBICYCHUIO WX BHUMAHUS K OOCYXJaeMol Ha ypoke HWH(GOpMAINH,
aKTUBH3AIIMU UX TIO3HABATEILHOMN JCSITEIIBHOCTH;
noOy»X/IeHUEe TIKOJILHUKOB COOJIONATh Ha YPOKE OOIICTIPUHSATHIC HOPMBI MOBEICHUS,
npaBujia OOIIEHUS CO CTapIIMMHU (YYUTEISIMH) U CBEPCTHUKAMH (IIKOJIHHUKAMM),
MIPUHIIATIEI Y9eOHOW TUCIIUTUIMHBI U CAaMOOPTaHU3AIINN;
NIPUBJICYCHNE BHUMAHUS IIKOJFHUKOB K IICHHOCTHOMY aCIleKTy M3y4aeMbIX Ha YpPOKax
SIBIICHUH, OopraHu3aiysi uX paboThl ¢ TMOJTy4aeMOW Ha ypOKE COIHMAIBLHO 3HAYMMOKN
uHpopMaIel — HHUIIMUPOBAHUE €€ 00CYK/ICHUSI, BHICKAa3bIBAHUS YUAIIMMHUCS CBOETO
MHEHHUS T10 €€ MOBOJY, BEIPAOOTKH CBOETO K HEH OTHOIICHMUS;
WCITOJIb30BAHME BOCITUTATEIBHBIX BO3MOXKHOCTEH COAEpXKaHUS Y4eOHOTO TpeaMeTa
4yepe3 JACMOHCTPAIUIO JIETSAM MPUMEPOB OTBETCTBEHHOTO, TPaKIAaHCKOTO MOBEICHUS,
MIPOSIBJIICHUST YEJIOBEKOIOOUS M I0OPOCEPICUHOCTH, Yepe3 MOoA00P COOTBETCTBYIOIINX
TEKCTOB JIJIS YTCHHMSI, 3a/1a4 JUIsl PEIICHUS, MPOOIEMHBIX CUTYaIlUi I 00CYKICHUS B
KJ1acce;
IpUMEHEHNE Ha YPOKE WHTEPAKTUBHBIX (POPM pabOTHI YUAITUXCS: WHTEIUICKTYaIbHBIX
UTp, CTUMYJIHUPYIONIMX MO3HABATEIbHYI0O MOTHUBAIMIO IIKOJIBHUKOB; JHJIAKTHUYECKOTO
TeaTpa, TIJI€ TMOJIy4YeHHbIE Ha YPOKE 3HaHMUS OOBITPHIBAIOTCA B TeaTrpajbHBIX
MOCTAaHOBKAX; JIUCKYCCH, KOTOPBIE JAIOT YUYAIIUMCSI BO3MOXKHOCTh MPUOOPECTH OTIBIT
BEJICHUSI KOHCTPYKTHUBHOTO JIMAJIOTa; TPYMIIOBOM pabOThI WM pabOTHI B Iapax, KOTOPhIE
y4ar MIKOJIbHUKOB KOMaHHOW paboTe U B3aMMOJICHCTBUIO C IPYTUMU JACThMHU;
BKJIFOUEHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPHIE MOMOTAIOT MOMAIEPKaTh MOTHBAIUIO
JIeTeH K TIOyYCHUIO 3HAaHUM, HAJIAXKUBAHUIO TTO3UTUBHBIX MEKIMYHOCTHBIX OTHOIIICHUN
B KJIacCe, MOMOTAl0T YCTAaHOBIECHUIO TOOpOKEIaTeIbHON aTMOC(hephl BO BpeMs ypOKa;
opraHu3anus ImepcTBa MOTHBHPOBAHHBIX M JPYAUPOBAHHBIX YYaIIUXCS HaI WX
HEYCIICBAIONTUMHU OJHOKJIACCHUKAMU, JAOIIETO IIKOJbHUKAM COIMANbHO 3HAYMMBIN
OTIBIT COTPYAHHYECTBA M B3aUMHOM TTOMOIITH;
WHUIIMAPOBAHUE W TIOMJIEPKKA HCCICAOBATECIBLCKON ACITEIBPHOCTH IIKOJIHHUKOB B
pamMKax peajau3allid WMH WHIUBUIYAIbHBIX W TPYIIOBBIX HCCICAOBATECIBLCKAX
MPOEKTOB, YTO JIACT MIKOJIbHUKAM BO3MOXKHOCTh TPHOOPECTH HABBIK CAMOCTOSI TETLHOTO
pEIICHUs] TEOPETUYECKOM TPOOJSIeMbl, HaBBIK TeHEPUPOBaHUS U  OGOpMIICHUS
COOCTBEHHBIX HJIeW, HABBIK YBAXUTEIBHOTO OTHOLIEHUS K UYKUM UM,
oOopMIICHHBIM B paboTax APYTUX HCCIEAOBATENCH, HaBBIK MyOIMYHOTO BBICTYIUIICHUS
nepen ayIuTOpue, apryMEHTUPOBAHKS M OTCTAWBAaHUSI CBOCH TOUKH 3PCHHUSI.

Tema KomnuectBo | KoHTpOabHBIX
No 4acoB paboT

IToBTOpeHue Kypca 8 Kjiacca 2 0

Ksagpatnunas QyHKIums 32 2




YpaBHEHUS C IBYMS IEPEMEHHBIMU U UX 14 0
CHUCTEMBI

HepaBenctBa ¢ 1Bymsi mepeMeHHBIMU U UX | 8 0
CUCTEMBI.

JloKa3aTenpCTBO HEPABEHCTB

DNeMEHThI IPUKIATHON MaTeMaTUKU 9 1
DIeMEeHThl KOMOMHATOPUKH M TEOPUHU 12 0
BEPOSITHOCTEU

YucnoBbie IOCIEA0BATEIHHOCTH 9 1
[ToBTOpEHUE 11 0
Peszepn 5

Wroro 102 4

KAJIEHAAPHO-TEATUYECKOE IINTAHUPOBAHUE

Ne | Ne B | Pa3gen/Tema Jlata

nm | Teme [lnan dakt

1 1 IToBTOpEHHUE Kypca 8 Kiacca

2 2 IToBTOpEHHUE Kypca 8 Kiacca
KBaaparuynas pyukuus (324)

3 1 OyHKITUSA

4 2 DyHKITUS

5 3 Bo3spacranue u yobiBanue
byHKIUU.
HauGomnbiiee n HaumeHsblee
3HAYCHMUSI
byHKIUN

6 4 Bospacranue u yObiBaHue
GyHKUIUU.
Haubonbinee nu HauMeHsblee
3HAYCHUS
byHKIIMHU

7 5 UETHbIE U HEUETHBIE
byHKITIH

8 6 UETHbIE U HEYETHBIE
byHKIIH

9 7 [TocTpoenue rpadgukoB GyHKIMIA
y =kf (x),y =1 (kx)

10 |8 [TocTpoenue rpadgukoB GyHKIMIA
y=f(x)+tbuy=f(x+a)

11 |9 [TocTpoenue rpadgukoB GyHKITHIA
y =f(Ix)
ny=|fx)

12 |10 |TIloctpoenue rpadukoB QyHKIHI




13 |11 |Tloctpoenmue rpadukoB QyHKIHI

14 |12 | Tloctpoenue rpadukoB QyHKIHI

15 |13 | TIloctpoenue rpadukoB QyHKIHI

16 |14 | KonrpoJibHas padora Ne 1
«DYHKIHUAY

17 |15 | KBaaparuunas ¢pyHKus, e
rpaduk u cCBOMCTBA. AHAIU3
KOHTPOJILHOH pabOThI

18 |16 | KBagpartuunast QyHkuus, e€
rpaduK U CBOMCTBA

19 |17 | KBagpartuunas QyHKuus, €€
rpaduk u CBOMCTBa

20 |18 | Kagparuunas yHKIus, €€
rpaduK U CBOMCTBA

21 |19 | Pemenue KBaJpaTHBIX HEPABEHCTB

22 |20 | Pemenue KBaJipaTHBIX HEPABEHCTB

23 |21 | PemeHue KBaJpaTHBIX HEPABEHCTB

24 | 22 | PemeHue KBaJpaTHBIX HEPABEHCTB

25 |23 | Pemenue KBaJpaTHBIX HEPABEHCTB

26 |24 | Pemenue HEpaBEHCTB METOIOM
UHTEPBAJIOB

27 |25 | Pemenue HEpaBEHCTB METOI0M
UHTEPBAJIOB

28 |26 | Pemenue HEpaBEHCTB METOIOM
HWHTEPBAJIOB

29 |27 | Pemenue HEpaBEHCTB METOIOM
WHTEPBAJIOB

30 |28 | Pemenne HEpaBEHCTB METOIOM
WHTEPBAJIOB

31 |29 | Pacnonoxenue Hysei
KBaJApaTUIHOU (PYHKITUN
OTHOCHUTEJILHO JIAHHOW TOYKH

32 |30 | O6o6menue mo Teme
«KBanmpaTnunas QyHKITHSDY

33 |31 | O6o6menue mo Teme
«KBanmpaTnunas QyHKITHSDY

34 |32 | KourpoabHasi pa6ota Ne 2
«KBagparnuynasi QyHKuus»
YpaBHeHus ¢ ABYMs
nepeMeHHbIMU U UX CHCTEMbI
(144)

35 |1 VYpaBHeHue ¢ AByMs

NepPEeMEHHBIMU U €T0 rpaduK.
AHanu3 KOHTPOJIbHON paboThI




36

YpaBHEHUE C AByMs
MePEMEHHBIMH | €T0 rpaduK

37

YpaBHEeHHE C AByMs
MIEPEMEHHBIMH U €ro Trpaduk

38

['paduueckue MeTo b peleHus
CUCTEM YpaBHEHHH C TByMs
epeMEHHBIMU

39

['paduueckue MeTo b peeHus
CUCTEM YpaBHEHHU C TByMs
MIEPEMEHHBIMU

40

['padpuaeckue METOIBI pereHus
CHCTEM YPaBHEHUM C IBYMs
MIEPEMEHHBIMU

41

['paduueckue MeTo b peleHus
CUCTEM YPaBHEHUH C ABYyMS
IEPEMEHHBIMU

42

Pemenue cucrem ypaBHeHuUM ¢
JIBYMsI [IEPEMEHHBIMU METOJIOM
IIOJCTaHOBKH.

43

Pemenne cucreM ypaBHEHH C
IBYMsI IEPEMEHHBIMU METOJOM
CIOKECHUS

44

10

Pemenne cucreM ypaBHEHHM C
IBYMs [IEPEMEHHBIMU METOOM
YMHOXEHUS

45

11

Merton 3aMeHbI TIEPEMEHHBIX U
JPYTHE CIIOCOOBI PEIICHUS CHCTEM
YPaBHEHUH C IByMs
MepeMEHHBIMHU

46

12

MeTton 3aMeHbI IEPEMEHHBIX U
JpYyTHe CIOCOOBI pEIIeHUs] CUCTEM
YPaBHEHHM C ABYMsI
MIePEMEHHBIMU

47

13

Merton 3aMeHbI IEPEMEHHBIX U
JPYTHE CIIOCOOBI PEIICHUS CHCTEM
YPaBHEHUU C IByMs
ePEeMEHHBIMHU

48

14

O06001m1eHue 0 TeMe « Y paBHEHUS
C IBYMs IICPEMEHHBIMH U UX
CHCTEMBL)»

HepaBencrBa ¢ AByms
NepeMEeHHbIMU M UX CHCTEMBbI.
Jloka3aTe/IbCTBO HEPABEHCTB
(89)




49

Hepasencrsa ¢ nByms
IEPEMEHHBIMU

50

Hepasenctsa ¢ nByms
IepEMEHHBIMU

o1

Cucremsbl HCPABCHCTB C ABYM:
IMCPCMCHHBIMHA

52

Cucremsbl HCPABCHCTB C ABYM:
IMCPCMCHHBIMHA

53

CucteMbl HEPaBEHCTB C ABYMS
IIEPEMEHHBIMHU

54

OCHOBHBIE METO/IBI
JI0Ka3aTeIbCTBA
HEPaBEHCTB

55

HepaBeHncTBa Mexay cpeqHUMHU
BenmunHamu. HepaBenctBo Komm-
byHsIKOBCKOTO

56

O06o061IeHNe IO TEME
«HepaBeHcTBa ¢ IBYMSs
MepEMEHHBIMU

1 UX CUCTEMBI. Jl0Ka3aTenbCTBO
HEPaBEHCTB)

JJIeMeHThI MPUKJIATHOMI
MareMaTuku (94)

57

MaremaTudeckoe MOICIIMPOBAHUC

58

MaremaTudeckoe MOICIIMPOBAHUC

59

MaremaTudeckoe MOICIIMPOBAHUC

60

[IponeHTHBIE pacyeThI

61

[IponieHTHBIE pacy€EThI

62

[IponieHTHBIE pacyeThI

63

~NoobhiwiN|E

AOcCoIII0THast 1 OTHOCUTENIbHAS
IIOIPEIIHOCTHU

64

AOGcCoIII0THas M1 OTHOCUTENIbHAS
IIOIPEITHOCTHU

65

KonTpoabnas padora Ne 3
«HepaBeHcTBa ¢ ABym#
nepeMeHHbIMHU

U UX CHCTEeMbI. JJIeMEeHTbI
NPUKJIATHON MATEMATHKI)

JJIeMeHThl KOMOMHATOPUKH U
TeOpuH BepossiTHOCTEH (124)

66

MeTtox MaTeMaTHYEeCKON
WHJYKIUU. AHAJIU3 KOHTPOJIbHON
paboTHI

67

Metoa MaTeMaTHYeCKOU
WHYKIAH




68 |3 OcHoBHbIE MpaBUjIa
KoMOuHaTopuku. [lepecTaHoBKH.

69 |4 IlepecTaHOBKH

70 |5 Pazmenenus

71 |6 Pasmemienus

2 |7 Coueranus

/3 |8 Coueranus

74 |9 YacToTa 1 BEpOSITHOCTh
CIIy4afHOTO COOBITHS

75 |10 | Knmaccudeckoe omnpeneneHue
BEPOSITHOCTH

76 |11 | BeruuciaeHue BEpOSATHOCTEM C
TIOMOIIIHIO TIPABHIT
KOMOWHATOPUKHU

77 |12 | BeruuciieHHe BEpOSITHOCTEH C
MTOMOIIBIO TPABUII
KOMOWHATOPUKHU
YucsioBble MOCI€10BATEILHOCTH
(O9)

78 |1 UucnoBele MOCIEI0BATEIBHOCTH

79 |2 Apudmerrnueckasi mporpeccus

80 |3 CymMa 1 IepBBIX YWICHOB
apu(pMETHIECKON POTPECCHH

81 |4 Penrenue 3amau

82 |5 I'eoMeTpuueckas mporpeccus

83 |6 CyMmma 11 IepBbIX YJIEHOB
reOMETPUYECKON NPOTrPECCUU

84 |7 Pewenue 3anau

85 |8 Pemenwne 3amau

86 |9 KontposbHnas paGora Ne 4
«YHucaoBbie
M0CJ1eJ0BaTEILHOCTH
IToBTOopenue (114)

87 |1 @yHKIUS ¥ €€ CBoicTBa. AHAIN3
KOHTPOJIbHOM pabOoThI

88 |2 KBanpatnunas ¢pyHKIms u eé
rpadux

89 |3 KBagparnunas QpyHkuus u e€
rpaduK

90 (4 VYpaBHeHUS 1 HEPABEHCTBA C
OJHOM NEPEMEHHOU

91 |5 VYpaBHEHUS 1 HEPABEHCTBA C

OJHOM NEPEMEHHOU




92 |6 VYpaBHEeHUS 1 HEPABEHCTBA C
IBYMSI IEPEMEHHBIMU U UX
CHCTEMBI

93 |7 VYpaBHEeHUS 1 HEPABEHCTBA C
JBYMS TIEPEMEHHBIMH B UX
CHCTEMBI

94 |8 Apudmerrnueckast mporpeccus

9%5 |9 Apudmerrnueckast mporpeccus

96 |10 |T'eomerpuyeckas mporpeccus

97 |11 |T'eomerpuyeckas mpoOrpeccus
Pe3seps (54)

98 |1 Pentenne 3amanuii uz 6assr ®UIU
g cnaun [ 1A

99 |2 Pemenue 3amanuii u3 60azsr UL
g ciaun [ 1A

100 | 3 Pemenue 3amanuii u3 6azsr UL
g cnaun [ 1A

101 |4 Pemenne 3amannii n3 6a3er OUITN
g cnaun [ 1A

102 |5 Pemtenue 3amanuii u3 6azer ®UITU

g ciaun [ 1A




PABOYUE INPOI'PAMMBI
1O NPEIMETY «I'EOMETPUS»



PABOYASA ITPOI'PAMMA
O NPEIMETY «I'EOMETPUS
7 KIIACC



INOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma coctaBieHa Ha OCHOBe DenepaibHOTO TOCYNAPCTBEHHOTO
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IJIAHUPYEMBIE PE3YJBbTATBHBI OCBOEHUA ITPE/IMETA
JINYHOCTHBIE Pe3yJIbTATHI

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTpaMMbl yuyeOHOro mpenMera «MaTemaTuka»
XapaKTEepU3yHTCA:

IMaTpuoTnyeckoe BOCIUTAHME: MPOSIBIICHUEM MHTEpPECA K MPOIUIOMY M HACTOSILIEMY
POCCUHCKOW MAaTE€MAaTHUKH, LEHHOCTHBIM OTHOIICHUEM K JIOCTHKEHUAM POCCHUHUCKUX
MAaTEMATUKOB W POCCHUMCKOW MAaTEMaTUYECKOW IIKOJbI, K HCHOJIb30BAHUIO JTUX
JOCTUKEHUW B JPYTMX HayKax M NpukiIagHbeix chepax. I'paknaHckoe M ITyXOBHO-
HPaBCTBEHHOE BOCIIUTAHME:

o ['0TOBHOCTBIO K BBIIIOJIHEHHIO 003aHHOCTEH I'paX/1aHWHA U pean3aliy ero npas,
MPEACTABICHUEM O MATEeMaTHYEeCKUX OCHOBaX (DYHKIMOHUPOBAHUS Pa3IUUYHBIX
CTPYKTYD, SBJICHUH, MPOLIEAYP IPaXkIaHCKOTO 00I1IecTBa (BBIOOPHI, OTIPOCHI U TIp.);

o TOTOBHOCTBIO K OOCYKIACHHMIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JOCTH)KEHMM HayKH, OCO3HAHMEM Ba)XHOCTH MOPAJIbHO-3THUYECKHUX
IIPUHLUIIOB B AESATEIBHOCTH YUYEHOTO.

TpynoBoe Bociuranue:

o YCTaHOBKOM Ha aKTMBHOE YyYaCcTHE€ B PEIICHUH NPAKTUYECKUX 3a7a4
MAaTEMATUYECKON  HAIIPABJIE€HHOCTH, OCO3HAHMEM BaXXHOCTHU  MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHWHM BCEW JKU3HU JUIS YCIEMHON TmpodeccruoHaIbHOM
NEATEIbHOCTU U PA3BUTUEM HEOOXOAUMBIX YMEHHUI;

J OCO3HAHHBIM BBIOOPOM U  TIOCTPOCHHEM HHIUBUIYAJTbHOW TPACKTOPUHU
o0Opa3oBaHMs M YKU3HEHHBIX IIAHOB C YYETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX
MOTPEOHOCTEH.

ICTETHYECKOE BOCIIUTAHUE:,

CrocoOHOCTh K SMOIMOHAIIBHOMY W 3CTETUYECKOMY BOCIPHUSTHIO MATEMaTHYECKUX
00OBEKTOB, 3aJay, pELICHUM, PpacCyKIECHUM; YMEHHIO BUJETh MaTEeMaTHUUYECKHE
3aKOHOMEPHOCTU B UCKYCCTBE.



HeHHOCTI/I HAYYHOI'O MO3HAHUSA:

° OpueHTanuei B  JIEITEIBHOCTM HA COBPEMEHHYIO CHCTEMY Hay4HBIX
MIPEACTABICHU OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOILI |
00IIIeCTBA;

° MOHUMAHUEM MaTeMaTHYECKOW HAyKW Kak C(hephbl YeTOBEUECKON NEATeTLHOCTH,
ATaIoB €€ pa3BUTUS M 3HAYUMOCTH JIJIsI PA3BUTHS [IUBUIIHN3AIUH;

° OBJIaJICHUEM SI3BIKOM MAaT€MaTUKH U MAaTEMAaTHUYECKON KYJIbTYpPOH Kak CPeACTBOM
MIO3HAHUS MUPA;

° OBJIaJICHUEM MPOCTEHIITUMH HaBBIKAMH MCCJIEI0BATEILCKON JIEATEIIBHOCTH.
du3znveckoe BocnuTanue, GopMupoBaHue KyJbTYPbl 310POBbsI H IMOIIUOHAJIBLHOTO
0J1aronoJIy4ns:

o ['0TOBHOCTBIO MPUMEHATH MaTEMAaTUUECKHE 3HAHUS B MHTEPECAX CBOETO 370POBbS,
BEJICHUS 30pPOBOr0 00pa3a U3HU (340pOBOE NHUTAaHUE, COAJAHCUPOBAHHBIN PEXKUM
3aHATUN U OTAbIXA, pErysgpHas GU3nyecKasi akTUBHOCTD);

o c(OpMHPOBAHHOCTBIO HaBbIKa pe(IIEKCHH, IPU3HAHUEM CBOETO MpaBa Ha OIIHOKY
Y TAKOTI'O K€ Mpasa JIPyroro 4ejioBeKa.

IKOJIOTHYEeCKOe BOCIIUTAHHUE:

o OpHUEHTAalMel HAa NMPUMEHEHHE MAaTEMaTHYECKUX 3HAHUM Ul PEIIeHUA 3a7a4 B
00JacTU COXPAaHHOCTH OKpY KaroIleW Cpelbl, MJIAHUPOBAHUS MOCTYNKOB M OLEHKU HX
BO3MOKHBIX MTOCIEACTBUAN JIJI1 OKPYKAIOWIEH CPEJIbI;

o OCO3HAaHHUEM TIJI00AJILHOTO XapakTepa JKOJOTHYECKHX IpobjieM W MyTer Hux
pelIeHus

JIn4HOCTHBIE pe3yJabTaThbl, OOeCHEYUBAOIIUE AJANTALMI0O O0yYAKOLIErocs K
U3MEHSIOIIMMCS YCJIOBUSAM COLMATBHONW M NPUPOIHON cpeabl:
o TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBUAX HEONPEIEIEHHOCTH,

o MTOBBIIEHUIO YPOBHS CBOEM KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO AEATEIBHOCTD,
B TOM YHCIIE YMEHHE YUYUTbCA Yy JPYTrUX JIOJed, MpuoOperaTh B COBMECTHOM
NEATEIBHOCTA HOBBIC 3HAHW, HABBIKA U KOMIIETEHIIMM U3 ONBITA IPYTUX;

o HE0OXOMMOCTHIO B (POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM UucIie (OPMYITHUPOBATH
UJIeH, TIOHATHS, TUTIOTE3bI 00 O0OBEKTAX U SIBJICHUSIX, B TOM YHCIIC paHEe HE U3BECTHHIX,

o OCO3HaBaTh JCPUIIUTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, MIIAaHUPOBATH
CBOE pPa3BUTUE;

° CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYallUI0, BOCIIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOUINI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIC PEIIICHUS
U JCUCTBUS,

e (opmynupoBaTh U OLIEHUBATH PUCKH U TMOCIEACTBUS, POPMHUPOBATH OTIBIT.

MeTaHPEIlMeTHLIe PE3YJIbTATbI



OcBoenust mporpammbl  ydeOHoOro mpeamera «MaTeMaTukay XapaKTepU3YHOTCS
OBJIQJICHUEM YHHUBEPCAJbHBIMU TO3HABATEIbHBIMU JIEUCTBUSAMH, YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMH JICUCTBUSIMU U YHUBEPCATbHBIMU PETYJISITUBHBIMU JI€UCTBUSIMHU.

Yuueepcanvnuvie noznaeamenvHnovle yuusepcanbHble TO3HABATEIBHBIC JICHCTBUS
obecrieunBaOT (GOPMHUPOBAHUE OCHOBHBIX IIPOIECCOB MBIIUICHUS OOyYalOIMUXCs
(OCBOGHME METOJIOB TIO3HAHUS OKPYXKAIOIIEro MHpa; NPUMEHEHHE JIOTHYECKHUX,
MCCJIEIOBATEILCKUX OTIEpaIyii, yMEHUN paboTaTh ¢ HHGOPMAIIUECH).

ba3oBble Jiornuyeckue AeMcCTBUA:

o BBISIBJIATh W XApPaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKKM MATEMATHYECKUX
00BEKTOB, TTOHSATUM, OTHOIIICHUN MEKTy TTOHATHSIMU;
° dhopMyIHpoBaTh ONpeeICHHS TTOHITHI; YCTaHABIMBATh CYIIIECTBEHHBIM MPU3HAK

Kiaccu(uKanuu, OCHOBAHUS 1T OOOOINCHUS W CPAaBHECHWSI, KPUTEPUH TPOBOIMMOTO
aHajM3a; BOCIPUHUMATH, (POPMYIHPOBATH H  TPEOOPA3OBBIBATh  CYXKIICHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

L BBIABJEITD MATCMATHYCCKHC 3aKOHOMCPHOCTH, B3aMMOCBA3HW N IIPOTHUBOPCYHUS B
(baKTaX, JaHHBIX, Ha6JHOI[€HI/IHX " YTBCPIKACHUAX,

L npeajiaraTb KpUTCpuu MJIs BBIABIICHUA SaKOHOMepHOCTeﬁ )51 HpOTHBOpG‘-IHfI;

L4 ACJIaTb BbIBOALI C HCIIOJIB30BAHHMCM 3aKOHOB JIOTMKH, JOCAYKTHUBHBIX H

WHIYKTUBHBIX  YMO3aKIIOUCHHWH, YMO3aKIIOUCHWA TI0 aHAJIOTHH, pa3OupaTh
JI0KA3aTelIbCTBA MATEMATHIECKUX YTBEPKIACHHUH (TIPSIMBIC M OT POTHBHOTO ), TPOBOIUTH
CaMOCTOSITENIbHO HECIOXHBIC JI0Ka3aTeNbCTBA MaTeMaTHYeCKNX (DaKTOB, BHICTPAUBATH
apryMEHTAITUIO, TTPUBOJIUTH MPUMEPHI U KOHTPIIPHUMEDHI;

o 000CHOBBIBaTh COOCTBEHHBIE PACCY>KIEHUS; BBIOMPATh CIIOCO0 pellleHUs YI4eOHOM
3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUSI, BHIOMPATh HanboJiee Mo IX0ISIInN
C YU4€TOM CaMOCTOSITEIIHLHO BBIJICJICHHBIX KPUTEPHEB)

ba3oBble uccienoBarejbcKue 1eHCTBUA:

o MCTIOJTb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUI HHCTPYMEHT MIO3HAHNS;

o dbopMynupoBaTh  BOMPOCHI,  (UKCUPYIONIUE  MPOTUBOpPEYHE,  MPoOsIeMy,
CaMOCTOSITENIbHO YCTaHaBIIMBaTh HCKOMOE U JlaHHOE, (opMUpOBaATh THUIIOTE3Y,
apryMEHTUPOBATh CBOIO TO3UIMIO0, MHEHUE;

. MIPOBOJIUTH 10 CAMOCTOSITEILHO COCTABICHHOMY IJIAHY HECJIOKHBIN SKCIIEPUMEHT,
HEeOO0JIbIIIOE UCCIIEJOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTHYeCKOro 00ObeKTa,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;

o CaMOCTOSITeNIbHO (hOopMyIMpoBaTh 00O0OIIEHHUST M BBIBOALI MO pe3yJibTaTam
MPOBEAEHHOTO HAOIONCHUS, UCCIIEOBaHMS, OIEHUBATH JOCTOBEPHOCTh IMOTYYCHHBIX
pE3yJIbTAaTOB, BBIBOAOB U 0000IIEHN TPOrHO3UPOBATH BO3MOYKHOE Pa3BUTHE MTPOIIecca,
a TaKXKe BBIJIBUTATH MPEIIOI0KESHHS O €0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ undgopmanmeii:

o BBISIBJIATH ~ HEOCTATOYHOCTh W HM30BITOYHOCTh  HMH(POpPMALUU, JIAHHBIX,
HEOOXOAMMBIX ISl PEIICHUS 33]]a4H; BEHIOMPATh, AHAIM3UPOBATh, CHCTEMATH3UPOBATh U
WHTEPIPETUPOBATH HHGOPMAITUIO PA3TUIHBIX BUAOB B ()OPM MPEACTABICHMS;

o BBIOMpAaTh (popmy mnpeacTaBiaeHUs MHGOPMALMK U WIUTIOCTPUPOBATH pEIIaeMble
3aJlayu CXeMaMH, TuarpaMmMaMu, HHOU rpauKkoi M MX KOMOWHAIIUSIMH,



o OIICHUBATh HAIEKHOCTh MH(POPMAITUU IO KPUTEPUSIM, TIPEIIIOKCHHBIM YUUTEIIEM
WM COPMYITHPOBAHHBIM CAMOCTOSATEIHHO.

Yuueepcanvuvie KOMMYHUKAMUBHDbLE neicTBys 00eCTIEYnBarOT
c(hOpMHUPOBAHHOCTH COIMAIBHBIX HABBIKOB O0YYAOIIMXCS.

O0menue:

o BOCIIPUHHMATh ¥ (OPMYJIHUPOBATH CYXKACHUS B COOTBETCTBHH C YCJIOBHSMH H
LEeJISIMU OOIICHHS;

o SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U IMTUChMEHHBIX

TEKCTax, 1aBaTh MOSCHEHUS IO XOJy PELICHUS 3a/1a4yd, KOMMEHTHUPOBATH MMOTYyYECHHBIH
pe3yJIbTar;

o B XO0J€ OOCYXKIEHHsI 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOW TEMBbI,
po0JIeMbl, perIaeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC HA MTOMCK PEILICHHUS;

o COMIOCTABJISATh CBOU CYXACHUS C CYXKICHUSMHU IPYTMX YYaCTHHUKOB JUajora,
OoOHapyKUBaTh Pa3IMUME U CXOJICTBO MO3UITUH;

o B KOppeKTHOU ¢opme GOpMyIupOBaTh pa3HOINIACHS, CBOM BO3PAXKEHUS;
MPEACTABIATh PE3YJIbTAThl PEMICHUS 33/1a4d, YKCIIEPUMEHTA, UCCIEA0BAHUA, ITPOCKTA;
CaMOCTOSTENIbHO BHIOMpATh (opMaT BBICTYIUICHHSI C y4€TOM 3a/lad MPE3CHTAlUU U

0COOEHHOCTEM ayAUTOpUU
CorpyaHuvecTBo:

o MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHIWBUAYaJIbHOU
paboOThI MPU PEIICHUN YUYEOHBIX MAaTEMaTUYECKUX 3a]1ay;

o MPUHAMATh 1EJIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPTraHU3ALMIO

COBMECTHOM pabOThI, pacipenensaTh BUAbl padoT, TOTOBApUBATHCS, OOCYKIATh MPOIIECC
U pe3yJibTat paboThl;

° 000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

o y4acTBOBaTh B  IpynmnoBbix ¢opmax pabotrel  (0OcyxzaeHusi, OOMeEH
MHEHHSIMU, MO3TOBBIC IITYPMBI U JP.);

o BBITNOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JAECUCTBUS C JPYTMMHU

YJIEHAMH KOMaHJbl; OIICHMBAaTh KAaueCTBO CBOEro BKJIaJa B OOIIMA MPOAYKT IO
KpUTepusiM, chOpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUS

Yuueepcanvnwie pezynramuenole NEeUCTBUS o0ecreunBaroT
dhopMupoBaHue CMBICJIOBBIX YCTaHOBOK u YKU3HEHHBIX HaBBIKOB
JIMYHOCTH.

Camoopranuzamnus:

o CaMOCTOSITEJIbHO COCTaBJISATH IJIaH, aJITCOPUTM PEIICHUS 3a/auu (UK €ro 4acTh),

BBIOMPATh CHOCOO pelIeHUs C YYETOM MMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEHM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUNW C y4ETOM
HOBOU MH(pOpMAaLIUH.

CaMOKOHTPOJIb

o BJIaJeTh  CIoco0amMM  CaMOIPOBEPKH,  CaMOKOHTPOJS  Mpolecca |
pe3yibTaTa peleHUs MaTEMaTUYECKOM 3a/1a4Hu;

o NpEeABUAECTh TPYIHOCTH, KOTOPbl€ MOTYT BO3HUKHYTh NpPH PEIICHUM 3aJauu,

BHOCUTH KOPPEKTHUBBI B JIESITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAWJACHHBIX
OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



o OLICHUBATh COOTBETCTBHUE pE3yjbTaTa JESITEIbHOCTH IIOCTABICHHOW WEIU U
YCIIOBHSIM, OOBSCHSATh MPUYUHBI JOCTIKEHUS WM HE JIOCTHIKCHUS IIEH, HAaXOJUTh
OIIKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

IIpeameTHbIe pe3yabTAaThl OCBOCHHS padoueil MPOrpaMMbl

o Pacro3naBaTh M3y4eHHBIC T€OMETPUUYECKHE (PUTYPHI, OMPEICTIATh WX B3aMMHOE
pacmnoJiokeHue, n300paxaTh TeOMETPHIECKUE QUTYPHI,

o BBITIONHATE 4epTEeXHU MO YCIOBHIO 3a7a4d;, WU3MEPSTh JTUHEHHBIC U YTJIOBBIC
BEITUYMHBL;

o Permath 3a1auu Ha BEIYUCIICHHUE JUTMH OTPE3KOB U BEJIMYUH YTIIOB; JA€JaTh IPyOyro
OIICHKY JIMHEHHBIX M YTJIOBBIX BEJIWYWH, MPEIMETOB B PEANbHON JKHU3HH, Pa3MEpOB
IPUPOJTHBIX OOBEKTOB, Pa3IUYaTh pa3Mepbl ITUX OOBEKTOB IO TOPSAKY BEIWIHHBI
CTPOUTDH YEPTEKU K T€OMETpUUYECKUM 3ajadaM. [loap30BaThCs MpU3HAKaMHU PaBEHCTBA
TPEYTOJIbHUKOB, UCIIOJIb30BATh MIPU3HAKKU M CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIHHUKOB
MIPH peIIeHUH 3a/1ad.

o [IpoBOAUTE JIOTMYECKUE PACCYKIACHUS C HCIOJIb30BAHUEM TI'€OMETPUUYECKHUX
TEOPEM.

o [lonmp30BaTbCAd IpPU3HAKAMM PABEHCTBA  IPSMOYIOJBHBIX  TPEYTOJIBHUKOB,
CBOMCTBOM MEJUaHBbI, IPOBEAEHHON K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

o B pemeHnn reoMeTpuyecKux 3afad OINpElesATh MAPAJUIENBHOCTh NPSIMBIX C
MTOMOILBIO YIJIOB, KOTOPbIE 00pa3yeT C HUMH CEKyIlas;

o OnpenensaTe napajuieIbHOCTh IMPSAMBIX C ITOMOLIBIO PABEHCTBA PACCTOSIHUM OT
TOYEK OJHOM IPSIMOM A0 TOUYEK IPYTOM;

° [Ipsimoit pemaTh 3a1a4 Ha KJIeT4aTol Oymare.

o [IpoBOIUTH BBIUUCIEHUS U HAXOJUTh YUCIIOBbIE U OYKBEHHBIE 3HAYEHUS YIJIOB B

FEOMETPUYECKUX 3a/1adyax C MCHOJB30BAHUEM CYMMBl YIJIOB TpPEYTOJBHUKOB H
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpAa30BaHHBIX MpPU MEPECECYCHUH JIBYX
MapajuIeNIbHBIX MPSMBIX CEKYILIEH;

o Pemrars npakTuyeckue 3a1a4yn Ha HAXO0XKIEHUE YIJIOB;

o Biiazers NOHATHEM F€OMETPUYECKOIO MECTA TOYEK;

o YMeTh ornpeaensaTb OMCCEKTPUCY yrila U CEPEIUHHBIN MEPIEHANKYIISIP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.

o @opMyIMpOBaTh ONPEACIEHUS OKPYKHOCTM M Kpyra, XOpAbl U JIHAMETPA

OKPY>XHOCTH, TOJIb30BaThCSI MX CBOMCTBAMH YMETh NPUMEHSTH 3TH CBONCTBa MpHU
pelleHuy 3a1a4.

° Bnagers mnoHATMEM OINKMCAHHOM OKOJO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HAXOJUTh €€ LIEHTP.
o [Tons3oBaThcs (akTaMd O TOM, YTO OWMCCEKTPUCHI YIJIOB TPEYroJbHUKA

MEPECEKAIOTCS B OAHOU TOYKE, U O TOM, YTO CEpEIUHHBIE MEPIIECHIUKYISPBI K CTOPOHAM
TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE;

o Brnanete NOHATHEM KacaTelbHOW K OKPYKHOCTH, IOJIb30BaThCS TEOPEMOM O
NEPNEHANKYJISIPHOCTH KacaTeIbHOM M paanyca, NPOBEIEHHOTO K TOYKE KacaHUS.



[Tonb30BaThCAd MPOCTEUIIMMH T€OMETPUYECKMMH HEPABEHCTBAMH, IIOHUMAaTh UX
NPAKTUYECKUN CMBICII.

° [IpoBOIWUTE OCHOBHBIE TE€OMETPUUYECKHE MOCTPOCHHUS C ITOMOIIBIO IUPKYIS M
JIMHEUKH.

COJEPKXAHUE YYEBHOI'O ITPEJIMETA

HauvanbHble TOHATHS T€OMETPUHM TOUYKA, IIpsIMasi, OTPE30K, JIyd. YToj. Buasl yrios.
BeprukaneHbele m cMexHble yriibl. buccektpuca yrna. JlomaHas, MHOTOYTOJIBHUK.
[TapamienbHOCTh U NEPIIEHIUKYIISPHOCTD MPSMBIX.

Cummetpuunbie (urypsl. OCHOBHBIC CBOWCTBA OCEBOW cumMmeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOIIEM MUPE.

OCHOBHBIE MOCTPOEHUS C IOMOUIBIO LIUPKYJISI U JIMHENKH.

Tpeyronsuuk. Beicota, Menuana, OMCCEKTpuUca, X CBOMCTBA. PaBHOOEApEHHBIN 1
PaBHOCTOPOHHUM TPEYrOJbHUKHA. HepaBEeHCTBO TPEyTrOJIbHUKA.

CBoiicTBa M TpHU3HAKK PABHOOEIPEHHOro TpeyrojibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NPU3HAKU MAPAIUIENBHBIX MPSIMBIX, CyMMa YTIJOB TPEYTrOJbHHKA,;
BHEIIHUE YTJIbI TPEYTOJbHUKA.

[IpssMmoyTOJIBHBIN ~ TpeyroJbHUK.  CBOHMCTBO  MEIHMaHbl  MPSAMOYTOJIBHOIO
TPEYroJbHUKA, MPOBEIEHHON K THUIIOTEHy3€. [IpU3HakM paBeHCTBAa MNPSMOYTOJBHBIX
TPEYroabHUKOB. [IpsAIMOYTronbHEIN TPEYTroJIbHUK C yTIIOM B 30 rpaaycos.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, Teopema o OOJIbIIEM YTJie U 0OJIbIIEH CTOpOHE TpeyroybHuKa. [lepnenagukymsp
Y HAKJIOHHASL.

I'eomerprueckoe MecTo ToueK. buccekrpuca yria u CepeaAuHHbINA MEPIEHANKY ISP
K OTPE3KYy KaK F€OMETPUUECKHE MECTA TOUEK.

OKpy>KHOCTb M KpYT, XOp/la U TUAMETP, UX CBOWCTBA. B3auMHOE pacmnoiioxkeHue
OKpyXHOCTH M mnpsMou. KacarenpbHas M cekymas K OKPYXHOCTH OKpPY>KXHOCTb,
BIIMCAHHAs B YTOJI BIMCAHHAS U ONKMCAaHHAs OKPYKHOCTHU TPEYTOJbHUKA.

TEMATHUYECKOE IINTAHUPOBAHHUE

Temarnueckoe MmiIaHUPOBAHHE COCTABIEHO C y4€TOM pabouel mporpaMMbl BOCIIMTAHUS
(Momynb «IIIKOIBHBIN YPOK»).
Peanu3zanus BocnUTaTENbHOTO MOTEHIIMANIA YPOKA MPEATOIIaraer:

* YyCTAaHOBJICHUE JOBEPUTENBbHBIX OTHOIICHUN MEXy YUUTEIEM U €ro YUYCHUKaMH,
CIIOCOOCTBYIONTUX TMO3UTUBHOMY BOCIHPHUATHIO yYallUMUCS TPEOOBaHWN H MPOCKHO
yUuTENs, TPUBICUCHUIO MX BHHMMaHHA K OO0CyXJaeMoil Ha ypoke HH(OpMALUH,
aKTUBU3AIUY WX TTO3HABATEILHON JIEATEIHHOCTH;

*MOOY)KJCHHE IIKOJIBHUKOB COONIONATh Ha YpOKE OOIICNPHUHATHIE HOPMBI
MOBEACHUS, TMpaBwia OOLIEHUS €O cTapiiuMud (YYUTENsIMH) M CBEPCTHUKAMU
(IIKOTPHUKAMMU ), TPUHIIAITHI Y4eOHOH TUCITUTUTMHEI U CaMOOPTaHU3AIIHH;

* IPUBJICYCHNE BHUMAHMS IIKOJBHUKOB K IIEHHOCTHOMY AaCIEKTy HM3y4aeMbIX Ha
ypOKax SIBJICHHIA, OpraHu3alns uxX paboThl C MOTy4aeMoi Ha YPOKE COITMAIbHO 3HAYUMMOM
uHbopMaeil — MTHULIMUPOBAHUE €€ OOCYXK/IEHHS, BHICKA3bIBAaHUS yUALIUMHUCS CBOETO



MHEHHSI 110 €€ MMOBO/Y, BEIPAOOTKH CBOETO K HEl OTHOIICHHS,;

* ICITOJIb30BaHUE  BOCIUTATEIBLHBIX  BO3MOXKHOCTEH  COACpKaHHS  y4eOHOTO
npeaMeTa Yepe3 JSMOHCTPAIMIo JICTSAM IPHUMEPOB OTBETCTBEHHOTO, TPaXKITaHCKOTO
MOBEACHUS, TPOSBICHUS YEJIOBEKOIIOOMS W JOOpOCEpPACYHOCTH, depe3 Moadoop
COOTBETCTBYIONIMX TEKCTOB JUIS YTCHUS, 3a/a4 JUIs PEIICHUS, MPOOJICMHBIX CHTyaIlHi
1U1s1 OOCYK/I€HUS B KJ1acce;

*[IPUMCHCHHE HAa yPOKE HWHTEPAKTUBHBIX  (OPM  pabOThl  YyYallUXCS:
MHTEIUICKTYaIbHBIX UTP, CTUMYJIUPYIONINX MO3HABATEILHYI0 MOTHBAIIMIO ITKOJHHUKOB;
TUIaKTHYECKOTO Tearpa, Tae TMOMyYeHHbIE Ha YPOKE 3HAHHUS OOBITPHIBAIOTCS B
TeaTpalbHBIX IOCTAHOBKAX; ITUCKYCCHUW, KOTOpPbhIC MAlOT YYaIUMCS BO3MOXKHOCTH
IPUOOPECTH OIBIT BEJCHUS KOHCTPYKTUBHOTO JTUAJIOTA; TPYIIIOBOM pabOThI MM paOOTHI
B Mapax, KOTOPBIC y4aT IMIKOJIHHUKOB KOMaHIHOW paboTe M B3aUMOJICHCTBHUIO C IPYTHMHU
JICTHMH;

* BKIFOUCHHUE B YPOK HIPOBBIX TIPOIEAYpP, KOTOPBIC ITIOMOTAIOT IOAICPIKATh
MOTHBAIIMIO JICTSH K TOIYUYCHHUIO 3HAHUH, HAJTAXKMBAHHUIO TIO3UTUBHBIX MEXJTHYHOCTHBIX
OTHOIIICHUH B KJIacce, MOMOTAa0T YCTaHOBJICHHIO JIOOPOXKEIATSIIBHON aTMocdepbl BO
BpPEMS YPOKa;

* opraHu3anys IecrBa MOTHBHPOBAHHBIX W APYAUPOBAHHBIX YYaIUXCS HaJ HX
HEYCIICBAIONMMH OJHOKJIACCHHKAMM, JAfOIIero INKOJbHUKAM COLHAIbHO 3HAYMMBIH
OIIBIT COTPYAHUYECTBA U B3aNMHOM ITOMOIIIH;

* MHUIIMUPOBAHUE U TIOAJICPIKKA UCCIICOBATEIBCKON e TEIIbHOCTH IIKOJIHHUKOB B
paMKax peaan3alii UMU WHIUBHUTYJIbHBIX U TPYIITIOBBIX UCCIIEOBATEIHCKUX MPOCKTOB,
YTO JAaCT IIKOJIBHUKAM BO3MOXHOCTH MPHOOPECTH HABBIK CAMOCTOSTEIIEHOTO PEIICHHUS
TEOPETUIECKOHN MPOOIeMbI, HaBBIK TEHEPUPOBAHUSA U OPOPMIICHHUST COOCTBEHHBIX HIICH,
HABBIK YBRXUTEIHLHOTO OTHOIIECHUS K UYXXUM UM, OPOPMIICHHBIM B pabOoTaxX JAPYTUX
WCCIIeIOBATENIC,  HABBIK  IYOJWYHOTO  BBICTYIUICHUS  TIeped  ayIuTOpHEH,
apryMEHTHPOBAHUS U OTCTAUBAHUS CBOCH TOUKH 3PCHHMSL.

Ne HaumeHoBaHue pa3ie/ioB Bceero Kosin4ecTBO KOHTPOJIBHBIX
n/n 4acoB padoT (B TOM 4YuCIe)
1 | HavanpHBIE reOMETpHUUYSCKUE 11 1
CBECHUSIL.
2 | TpeyroiabHHUKH. 18 1
3 | [TapannenbHble MpsIMBIC. 14 1
4 | CooTHOmIEHME MEXKTY
CTOPOHAMHU U yriamMu 16 1
TpPEeyTroJbHUKA.
5 | IToBTOpeHwue. 5
Peseps 4
Hroro 4
68
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:/r:[ pr:";(a Paznesr/Tema Aara
B ILnan daxT
TeMe

HavaabHble reomeTpunyeckne ceeaenns (114)

1 1. | Ilpsimast u OTpe30K

2 2. | Jlyu u yron

3 3. | CpaBHEHHE OTPE3KOB U YTJIOB

4 4. | U3MepeHne oTpe3KoB

5 5. | Pemenue 3anau no teme «M3MepeHue oTpe3KoBy

6 6. | U3mepenue yrios

/ 7. | CMexHBbIE U BEpTUKAIbHBIEC YTJIbI

8 8. | IlepieHIUKYIApHBIC IPSMBIS

9 9. | Pemienue 3agau no teme «HauanpHbie
Ir€OMETPUUYECKUE CBEJICHUSD)

10 10.| KonrpoJabHas padora Nel. HayanbHble
reoMeTpruyecKme cBeJeHus

11 11.| Ananu3 KOHTPOJBHOU pabOTHL.

Tpeyroabuuxu (184)

12 1. | TpeyroJbHUKH.

13 2. | IlepBblii MpU3HAK paBEHCTBA TPEYTOJbHUKOB

14 3. | Pemenue 3a1a4 Ha mpuMeHEHHE TIEPBOTO
IpHU3HaKa PaBEHCTBA TPEYTOJIbHUKA

15 4. | Menuana, OMCCEKTprca, BBICOTA.

16 5. | CroiicTBa paBHOOEIPEHHOI'O TPEYTOJbHUKA

17 6. | Pemenue 3amau no teme «PaBHOOEIpeHHBII
TPEYTOJTHHUK

18 /. | Bropo#i npu3Hak paBeHCTBa TPEYTOJIbHUKOB

19 8. | Pemenue 3a71a4 Ha MpuMEHEHNE BTOPOTO
pHU3HaKa PaBEHCTBA TPEYTOJIbHUKA

20 9. | Tperuii mpu3HaK paBeHCTBA TPEYTOJIHLHUKOB

21 10.| Pemenne 3a1a4 Ha MPUMEHEHNE TPETHETO
MpHU3HAKa PABEHCTBA TPEYTOJIbHUKA

22 11.| OKpyXHOCTb

23 12.| ITpumepsl pemieHus 3a1a4 Ha TOCTPOSHUE

24 13.| Pemenue 3a1a4 Ha MOCTPOSHUE

25 14.| Pemenue 3a1ay Ha MPUMEHEHHUE MPU3HAKOB
PaBEHCTBA TPEYTOJIHLHUKOB

26 15.| Pemienue 3a1ay Ha NpUMEHEHHUE MPU3HAKOB
pPaBEHCTBA TPEYTOJIHHUKOB

27 16.| Pemienue 3a1ay Ha NpUMEHEHHUE MPU3HAKOB
pPaBEHCTBA TPEYTOJILHUKOB

28 17.| KontpoJabHasi padora Ne2 TpeyrojabHuku

29 18.| AHanmu3 KOHTPOJIBHOU PabOTHI.
IMapamienbHbie npsimbie (144)

30 1. | ITpu3Haku napajmuiebHbIX NPSIMbBIX

31 2. | Ilpu3Haku mapajuieabHbIX NPSMBIX




32 3. | [IpakTtuyeckue cnocoObl MOCTPOCHHUS
MapauIeIbHBIX MPSIMBIX

33 4. | Pemenue 3ama4 no teme «lIpusHaku
MapauIeIbHBIX MPSIMBIX)»

34 5. | Pemenne 3amau no reme «lIpusnaku
napauIeIbHBIX TMPSIMbIX)»

35 6. | Pemenue 3amau no reme «lIpusnaku
napauIeTbHBIX TPSIMbIX»

36 7. | Axcrnoma mapauieIbHBIX TPSIMBIX

37 8. | CBoticTBa mapajuIeIbHbBIX MPSIMBIX

38 9. | CBoticTBa mapauIeIbHBIX MPSIMBIX

39 10.| Pemenue 3agau mo teme «IlapanneapHbie
PSIMBIC

40 11.| Pemenue 3anau o teme «llapannenbHbie
IPSIMBIC»

41 12.| Pemenue 3anau o teme «IlapannensHbie
MPSIMBICY

42 13.| KonrpoJnnas padora Ne3 [lapanieabHble
npsiMble

43 14.| AHanu3 KOHTPOJIbHOU pabOTHI.
CooTHOLIEHHE MKy CTOPOHAMM U YIJIaMH
Tpeyrojbuuka (164)
44 1. | Cymma yriioB TpeyrojibHuka. Peienue 3amay
45 2. | CymmMma yroB TpeyroipHuKka. Pemenue 3amau
46 3. | COOTHOIIIEHHE MEXTy CTOPOHAMH H YTIIaMU
TPEYTOJIbHUKA

47 4. | CooTHOLIEHUE MEXAY CTOPOHAMU U yriaMu
TPEYTOJIbHUKA

48 5. | HepaBeHCTBO TpeyroibpbHUKA

49 6. | Pemenne 3amau mo teme «COOTHOIICHUE MEXKTY
CTOPOHAMHU U YIJIAMH TPEYTOJIbHUKA)

50 7. | IlpsiMmOyTONBHBIC TPEYTOIBHUKH

51 8. | IIpsimoyTONBHBIC TPEYTOIBHUKHA U HEKOTOPHIE UX
CBOKCTBA

52 9. | Pemenue 3a1au Ha MPUMEHEHHNE CBONCTB
IPSIMOYTOJIBHBIX TPEYTOJIbHIUKOB

53 10.| [Ipu3Haku paBEeHCTBA MPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB

54 11.| [IpssMoyTONBbHBINA TPEYTOJIbHUK. Pemienne 3aaay.

55 12.| Paccrosinue oT TOukH 10 npsiMoi. PaccTosiHue
MEXIY MapaJlIeIbHBIMH MPSMBIMHU.

56 13.| [TocTpoeHue TPEYroJbHUKA IO TPEM AJIEeMEHTaM

S5/ 14.| ITocTpoeHne TPEeyroJbHHUKA [0 TPEM AJIEMEHTaAM

58 15.| KonrpoabHas padora Ne4. IIpsimoyroabHbIH

TPEYroJbHHUK.




59

.| AHaNIKU3 KOHTPOJIbHOU pabOThI

IToBTOpenue (54)

60 1. | Pemenue 3agau Kypca 7 kiaacca
61 2. | Pemenne 3anau kypca 7 Kjacca
62 3. | Pemenne 3anau kypca 7 kjacca
63 4. | Pemenue 3aau Kkypca 7 Kjacca
64 5. | Pemenue 3a1au kypca 7 kiacca
Pe3epB (44)
65 1. | Pemenue 3aga4 Kypca 7 kiacca
66 2. | Pemenne 3a1au kypca 7 Kjacca
67 3. | Pemenne 3anau kypca 7 kjacca
68 4. | Pemenue 3aau Kypca 7 Kjacca




PABOYASA ITPOI'PAMMA
IO NPEIMETY «'EOMETPUS»
8 A, b, I', K KITACCBI



HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma coctaBieHa Ha ocHOBe dDenepabHOrO0 TOCYAapCTBEHHOTO
00pa3oBaTeNBLHOTO CTaHIApTa OCHOBHOTO oOIero oOpa3oBaHus C yderoM PaGoueit
MpOrpaMMbl BOCTIMTAHMSI HAYaJIbLHOTO OOIIEro oOpa3oBaHMs, OCHOBHOTO OOIIETO
oOpa3oBaHusi, CpeaHETO OO0IIero oOpa3oBaHMsl, ABTOPCKOW MPOTPaMMBbI 10 T€OMETPUU
byty3oBa B.®., Bxoasmeil B cOopHuK pabounx mporpamm /-9 Kjaccel: mocodue st
yauTenei o0eoopa3on. opranuzanuii / [coct. T. A. Bypmuctpoa]. — 2-e u3m., n1opao.
— M.: ITpocsemienue, 2020. — 95 c.

Y4yeOHO-MEeTOINUECKU I KOMILIEKC: dIocC «['eomeTpus 7-9» IS
oOmeoOpa3oBarenbHbix opranuzanuii. ABropsl JI.C. AtanacsH, B.®. byryzos, C.b.
Kanomres, O.1". ITo3nsk, U.W. FOquna - 5-¢ uznanue Mocksa «IIpocsemenue» 2014

IHJTAHUPYEMBIE PE3YJbTATBI OCBOEHUA ITPEIMETA

JINYHOCTHBIE Pe3yJIbTAThI

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTpaMMbl yuyeOHOro mpenMera «MaTemaTuka»
XapaKTEPU3YHOTCH:

IlaTproTHyeckoe BOCIIMTAHME: IIPOSIBICHUEM HMHTEpECA K MPOLUIOMY M HACTOSILEMY
POCCHICKONI MAaTeMaTHKH{, LEHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHMSM POCCHUUCKHX
MAaTe€MaTUKOB M POCCHUMCKOM MaTeMaTHYECKOM IIKOJbl, K HCIOJIb30BAHUIO 3THUX
JOCTIDKEHUNM B JAPYTMX HayKaxX W MNpUKIAIHbIX chepax. I'pakmaHckoe M 1yXOBHO-
HPaBCTBEHHOE BOCIIMTAHHUE:

o ['0TOBHOCTBIO K BBIITOJIHEHHUIO 005I3aHHOCTEN IpakIaHWHA U pean3aliu €ro npas,
MPEACTABJICHUEM O MAaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYD, ABJICHUH, MPOLIEAYP IPaXkIaHCKOTO 00I1IecTBa (BBIOOPHI, OTIPOCHI U TIP.);

o ['0OTOBHOCTBIO K OOCYKIEHUIO S3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHHM HAayKH, OCO3HAaHMEM Ba)XHOCTH MOPAJIbHO-3THYECKHUX
MPUHIUIIOB B ACSATEIBHOCTH YUYEHOTO.

TpynoBoe BocnuTanue:

o VYCTaHOBKOW Ha AaKTHBHOE Y4YacTHE€ B PEHIEHUUM MPAKTUYECKHX 3a7ad
MaTeMaTUYeCKOM  HAMNpaBJIIEHHOCTH, OCO3HAHMEM BAXXHOCTH  MaTEMaTUYECKOIO
oOpa3oBaHMsI Ha TPOTSHKEHWHW BCEW JKU3HU JUIS YCIEIMHOW mpodeccruoHaIbHOMN
NEeSATEIbHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHU;

J OCO3HAaHHBIM BBIOOPOM U  TIOCTPOCHHEM HHIUBUIYaTbHOW TPACKTOPUHU
o0Opa3oBaHMs M YKU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX
MOTPEOHOCTEH.

JcTeTHYecKoe BOCIIMTAHUE:

CrnocoOHOCTh K SMOIMOHAIBHOMY W 3CTETUYECKOMY BOCIPHUSTHIO MATEMaTHYECKUX
O00OBEKTOB, 3aJad, pELICHUM, pacCy>KIECHUM; YMEHHIO BUJETh MaTEMaTHUUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE.

[leHHOCTH HAYYHOTI'O ITO3HAHUA:



° OpueHTanMei B JEATEILHOCTH HA COBPEMEHHYIO CHCTEMY  HAay4YHBIX
NPEICTAaBIICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHs YeJIOBEKa, NPHPOABI U
00IIIeCTBA;

o MOHMMaHUEM MaTeMaTHYeCKOW HAyKH Kak c(epbl YeTOBEUYECKON NEATEIbHOCTH,
ATaNoB €€ pa3BUTHS U 3HAUUMOCTH Ul Pa3BUTUS IUBUIM3ALINY;
o OBJIAJICHUEM SI3BIKOM MATEMaTHUKHA U MAaTEMaTUYECKOM KyJbTypOH KakK CpeICTBOM

[IO3HAHUS MUPA;
® OBJAJCHUEM MPOCTEHIIMMHU HABBIKAMHU HUCCIEN0BATENBCKON EATEIbHOCTH.

Pu3nyeckoe BOCIUTAHNE, GOPMHPOBAHME KYJIbTYPbI 310POBbsl 1 SMOLMOHAILHOI0

0J1aronoJIy4uns:

o ['0TOBHOCTBIO NPUMEHITh MATEMATUYECKHE 3HAHMS B MHTEPECAX CBOETO 3/I0POBbSI,

BEJCHMSI 3/10pOBOT0 00pa3a *KHU3HU (310pOBOE MUTAHUE, COAJAHCUPOBAHHBIM PEXUM

3aHATUN U OTAbIXA, PETyJIsApHas GU3NYeCcKasi aKTUBHOCTD);

o c(OpMHPOBAHHOCTBIO HaBbIKa pe(IIEKCHH, IPU3HAHUEM CBOETO MpPaBa Ha OIIHOKY

Y TAKOTI'O K€ Ipasa JIPyroro 4ejioBeKa.

JKO0JIOTrNYeCKOe BOCIIUTAHUE:

o OpUEHTalMEll Ha NMPUMEHEHUE MaTeMaTHYECKHX 3HAHWM Ul pelIeHUs 3a1ad B

00JacTU COXPAaHHOCTH OKpY KaroIlel Cpelbl, MJIAHUPOBAHUS MOCTYNKOB M OLEHKU HX

BO3MOYKHBIX ITOCJIEICTBHUI JIJIs1 OKPYKAIOIIEH CPEIbI;

o OCO3HAHMEM TIJIO0ANIBHOTO XapaKTepa 3KOJIOTMYECKUX Npo0iieM W IMmyTed HX

penieHus

JInyHOCTHBIE pe3yJbTaThl, O0ecleYUBAKIIME AJANTANUIO O0y4Yalwumerocsa K

U3MEHSIOIIMMCSH YCJIOBHUSAM COLMATBHON M IPUPOIHOM cpeabl:

o TOTOBHOCTBIO K JIEHCTBHSIM B YCIIOBUSX HEONPEAEIEHHOCTH,

o MOBBILIEHUIO YPOBHSI CBOEN KOMIIETEHTHOCTH Y€PE3 MPAKTHYECKYIO AEATEIbHOCTD,

B TOM 4HCIIE yMEHHE YUYUThCS Yy JAPYrux IJtoJied, npuodOperaTb B COBMECTHOU

JEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMM U3 OMbITA APYIHX;

o HEO0OXOAMMOCTBIO B POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM 4Kclie (OPMYIUPOBAThH

UJIeH, MOHATHS, TUTIOTE3bl 00 0O0OBEKTAX U SIBJICHUSIX, B TOM YHUCIIE paHEE HE U3BECTHBIX,

o OCO3HaBaTh JACPUIMUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATH

CBOC pPa3BUTHE;

o CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYalMIO, BOCIPUHUMATh CTPECCOBYIO

CUTYaLUIO KaK BbI30B, TPEOYIOIINN KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEILICHUS

U ICUCTBUS,

o (bopMyIUpOBaTh U OLIEHUBATH PUCKU U MOCIIECTBHS, POPMUPOBATH OIBIT.

MeTanpeaMeTHbIe pe3yJabTaThl

OcBoenuss mporpamMmbl  ydeOHOTO TipenMera «MaTemaTHKa» XapaKTepU3YIOTCS
OBJIAJICHUCM YHHBEPCAIbHBIMUA HO3ZHAGAMETIbHbIMU JCUCTBUSIMH, YHUBEPCATbHBIMHU
KOMMYHUKAMUGHBIMU ICUCTBUSIMHU U YHUBEPCATTLHBIMU PezyiAmUGHbIMU ICHCTBUSIMH.
Yuueepcaﬂbnbw no3Haeame’libHbleé yHUBCPCAILHBIC NO3HABAME/1bHbIE JICUCTBUS
oOecrieunBalOT (HOPMUPOBAHNE OCHOBHBIX TPOIECCOB MBIIUICHUS O00YyYaromuXxcs



(ocBOGHHE METOJ0OB TIO3HAHMS OKPYXKAIOIIEr0o MHUpa; NPUMEHEHHE JIOTMYECKUX,
HCCIIeIOBATEIIbCKUX ONEepaIii, yMEHUH padoTaTh ¢ HHGOOPMAIIUEH ).
ba3oBble Jilornueckue JaeiicTBUA:

o BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPHU3HAKH MATEMaTUYECKUX
00BEKTOB, MOHSATUM, OTHOIIIEHUN MEKTy TOHSTUIMU;
o bopMyIUpOBaTh ONpe/iesieHUs MOHATUI; YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK

KJaccu(uKanuu, OCHOBaHUS Jyisi 000OIIEHHS] U CpPaBHEHUS, KPUTEPUU MPOBOJUMOIO
aHaiu3a; BOCIPUHUMATH, (QOPMYJIHPOBATH M  NPEOOPA3OBBIBATH  CYKICHHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIE, YACTHBIE U O0IIKE; YCIOBHBIE;

L BBIABJIATE MATCMATHYCCKHEC 3aKOHOMCPHOCTH, B3aMMOCBA3KW W IIPOTHUBOPCYUSA B
CbaKTaX, JaHHBIX, HEI6J'IIOI[€HI/I$IX " YTBCPIKACHUAX,

L npeajiaraTb KpUTCpUK MJIsI BBIAABIICHUA 3aKOHOMCpHOCT€I>’I u HpOTHBOpG‘IHﬁ;

L ACJIaTb BBIBOABI C HCIIOJIb30BAHHUCM 3dKOHOB JIOTUKH, JOCAYKTUBHBIX H

WHJYKTUBHBIX  YMO3aKJIIOUCHHM, yMO3aKIIOUECHUM 10  aHaJOTWH; pa3OupaTh
JI0KA3aTelIbCTBA MATEMATHUECKUX YTBEPKACHHUH (TIPSIMBIC ¥ OT MPOTHBHOTO ), TPOBOIUTH
CaMOCTOSTEIIEHO HECJIOKHBIC JOKA3aTeIbCTBA MAaTeMaTHUYECKHX (haKTOB, BBHICTPAWBATh
apryMEHTAITUIO, TPUBOJIUTH MPUMEPHI U KOHTPIIPHUMEDHI;

o 000CHOBBIBaTh COOCTBEHHBIE PACCY>KJICHUS; BBIOMPATh CIIOCOO pellleHUs YI4eOHOM
3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHHUs, BEIOUpATh HAauOO0JIee MOIX 0TI
C YU4€TOM CaMOCTOSITEIBHO BBIJICJICHHBIX KPUTEPHUEB)

ba3zoBble ucciaeaoBarebCcKue 1eiCcTBUA:

o WCITOJI30BATh BOIIPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

o dbopMynHpoBaTh  BOMPOCHI,  (PUKCHUpYyIOIIME  MPOTHUBOpPEYHE, MpodJieMy,
CaMOCTOSATENIbHO YCTaHaBIMBAaTh HCKOMOE U JIaHHOE, (OopMUpOBaTH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UITHIO0, MHCHHUC;

o MIPOBOJIUTH IO CAMOCTOSTEILHO COCTABICHHOMY TUIaHY HECIIOKHBINA SKCIIEPUMEHT,
HEeOOJIBIITIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO 0COOEHHOCTEH MaTEMaTUYECKOTO OOBEKTA,
3aBUCUMOCTE 00BEKTOB MEXIAY COOOM;

o CaMOCTOSITeNIbHO (hOopMyIMpoBaTh 00O0OIIEHHUS W BBIBOALI MO pe3yJibTaTam
MIPOBEAEHHOTO HAOJIOICHUS, UCCIICIOBAHUS, OIICHUBATH JIOCTOBEPHOCTH IMOTYYEHHBIX
PE3yIabTaTOB, BBIBOJIOB M 000OIICHHI IPOTrHO3UPOBATH BO3MOYKHOE Pa3BUTHE TpoIlecca,
a TaK)Xe BBIIBUTAThH MPEATIONOKECHHS O €r0 Pa3BUTHH B HOBBIX YCJIOBHSX.

Pabora ¢ unpopmanmeii:

o BBISIBJIATH ~ HEIOCTATOYHOCTh W M30BITOYHOCTh  HMH(POpPMALUU, JAHHBIX,
HEOOXOAMMBIX JUIsl PEIICHUS] 33]]a4H; BHIOMPATh, aHAIU3UPOBATh, CHCTEMATU3UPOBATh U
HHTEPIPETUPOBATH UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,

o BBIOMpaTh (popmy mnpeacTaBiaeHUs MHGOPMALMK U UIUTIOCTPUPOBATH pElIaeMble
3a/layu CXeMaMH, uarpaMmmamMu, HHOU rpa@uKoi 1 MX KOMOMHALIMSIMU;

o OLICHMBATh HAJIEKHOCTh MHPOPMALIUU MO KPUTEPUSIM, MTPEAJIOKEHHBIM YUUTEIEM
WM C(POPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

Yuueepcanvnwvie KOMMYHUKAMUBHbLE nefcTBus 00ecreYnBaoT
c(hOpPMHUPOBAHHOCTD COIIMAIBHBIX HABBIKOB O0YYAOIIUXCS.

OO0mmenne:

o BOCIPUHUMATh U (OPMYJIMPOBATH CYXKACHHUS B COOTBETCTBHM C YCIIOBUSIMH U

LIEJISIMU OOIICHUS;



o SCHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX
TEKCTax, aBaTh MOSCHEHUS MO XOJy PEIICHUS 3a/1aud, KOMMEHTHUPOBATH MOTYyUYEHHBIH
pe3yJibTar;

o B XO0je OOCYXXJIEHMsI 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKJIaeMOU TEMBI,
poOJIeMbl, pelracMoi 3a/1auu, BEICKa3bIBaTh UJICH, HAIICJICHHBIC HA TTIOMCK PEIIeHNUS;

o COTIOCTABJISITh CBOU CYXACHUS C CYXICHUSIMU JPYTMX YYaCTHHKOB JUajora,
OOHapy»XUBaTh PA3IUYUE U CXOJICTBO MO3UIUN;

o B KOppeKTHOUW ¢opme GHOpMYyIUpOBaTh pPA3HOTIACHSA, CBOM BO3PAKCHUS;
MPEACTABIATh PE3YyJIbTAThl PEIICHUS 3a/1aud, YKCIEPUMEHTA, UCCIIEAOBaHUsA, MTPOCKTA;
CaMOCTOSTENIbHO BHIOMPATh (opMaT BBICTYIUICHHSI C y4E€TOM 3a/ad MPE3CHTAINHA |

0COOEHHOCTEH ayJIuTOpUn
CorpyaHuvecTBo:

o NOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIWBHUAYaJIbHOU
paboThI PU PEIICHUH YYCOHBIX MAaTeMaTHUYECKUX 3a]1aY;

o MPUHUMATh 1€JIb COBMECTHOM JESATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIUIO

COBMECTHOI padOThI, paclpenessaiTh BUABI padoT, TOrOBapUBATHCS, 0OCYKIATh MPOLIECC
U pe3yabTatr padoThi;

° 000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

o y4acTBOBaTh B  IpymnmoBbIX ¢opmax pabotel  (0OCyxkaeHus, O0OMEH
MHCHHSIMHU, MO3TOBBIC IITYPMBI H JIP.);

o BBITIOJTHATHh CBOIO YacTh PabOTHI M KOOPJAMHHPOBATH CBOM JCHCTBUS C IPYTUMU

YjeHaMHd KOMAaHbl, OIICHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KpUTepusiM, chOpMyJIUPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBUS

Yuusepcanvhuie pezcyiamuenbole NENUCTBHUS 00ecIeuynBaoT
(hopmupoBaHue CMBICJIOBBIX YCTaHOBOK u AKU3HEHHBIX HaBBIKOB
JTUYHOCTH.

Camoopranusanus:

o CaMOCTOATENLHO COCTaBIISATh IIJIaH, AJITOPUTM PEIICHHs 3a7auu (M1 €r0o 4acTh),

BBHIOMPATh CMOCO0 pelieHus ¢ YYETOM MMEIONUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh W KOPPEKTUPOBATH BapHAHTHI PEHICHUN C Yy4ETOM
HOBOI MH(pOPMAIIUH.

CaMOKOHTPOJIb

o BJIQJIeTh  CIoco0aMM  CaMOINpPOBEPKH,  CaMOKOHTPOJS  Tpolecca |
pe3yibTaTa pelieHus MaTeMaTHIECKON 3a/1auHu;

o NPEABUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTHb TPH PEIICHUHM 3aJauu,

BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HalJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

o OLICHMBATh COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH IOCTABICHHOW LEMU U
YCIIOBUSIM, OOBSICHATH MPUYMHBI JOCTHKEHUS WM HE JOCTIKEHUS IIeNId, HAXOJIUTh
OIIKOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HpeIlMeTHI)Ie PE3YJAbTATbI OCBOCHUA paﬁoqeﬁ NporpamMmmsl
o PacniozHaBaTh OCHOBHBIE BU/IbI YETBIPEXYTOJIBHUKOB, UX AJIEMEHTBI, IT0JIb30BaTHCA
MX CBOMCTBAaMU ITPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



o [IpuMeHsTh CBOWCTBA TOYKH MEPECEUEHUsI MEJIMaH TPEYTroJbHUKA LIEHTpa Macc) B
pElIeHUH 3ajad4.

o Bnanets nmoHATHEM CpeAHE JTUHUU TPEYTrOJbHUKA W Tpareluu, MPUMEHSATh UX
CBOMCTBa IpHU pEIICHUH TreoMeTpuueckux 3anad. llomb3oBaThesi Teopemoit darneca u
TEOPEMOM O MPOMOPIIMOHATBHBIX OTPE3KaX, IPUMEHSTh UX JJIS PEIICHUS TPAKTUYECKUX
3a/1ad.

o [IpumeHsTh Mpu3HAKKW MOJ00US TPEYrOJbHUKOB B PEUICHUU T'€OMETPUUYECKUX
3a/1ad.
o [Tonb3oBaThess Teopemoit Iludaropa st  pelieHuss TEOMETPUYECKHX U

npakTryeckux 3anad. CTpoUTh MaTeMaTHYECKYH0 MOJeNb. B mpakTuueckux 3agavax,
CaMOCTOSITENIBHO JIENaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOILIUE JIIMHBI.

o Brnagetp NOHATHSAMHM CHHyCA, KOCHHyca M TaHI€HCa OCTpPOro yria
NPSIMOYTOJIBHOTO TpeyrojbHUKa. llonp30BaThCs STHUMHM MOHATUSAMHU Ul pEIICHUS
MPAKTUYECKHX 3a]1au.

o Boruucnate (pa3auyHbIMEA CHIOCO0AMM) IJIOIIAAb TPEYTOJIbHUKA W IUIOLIAAH
MHOTOYTOJIbHBIX (QUryp (MOJB3YsACh, TJ€ HEOOXOAMMO, KaJbKyasaTopoM) IIpuMeHsTH
MOJIyYEHHbIE YMEHUS B MPAKTHYECKUX 3a/1a4ax.

o Bnaners NOHATHAMU BOMCAHHOTO M HEHTPAIBHOIO YIJIa, UCIOIb30BaTh TEOPEMBI
O BIMCAHHBIX yIJIax, yriax MEeXIy XOpAaMHu (CEeKYIMMHU) U yTIie MeXAy KacaTelbHOU U
XOpAOH MPU PEIICHUU F'€OMETPUYECKUX 3aa4.

o Brnagete MOHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, NPHUMEHSITh CBOMCTBA
OMHCAaHHOTO YEThIPEXYTOJbHUKA MIPH peLIeHUH 3aAa4. [I[puMeHATh NOoayUeHHbIE 3HAHUS
Ha MPAKTUKE — CTPOUTh MATEMaTHYECKHUE MOJIENM I 33Jad pealbHOW KU3HU U
MIPOBOJIUTH COOTBETCTBYIOIINE BEIUUCIECHUS C TPUMEHEHUEM NIOJI0OMS U TPUTOHOMETPUU
(MONB3yACh, TI€ HEOOXOUMO, KATBKYJISITOPOM).

COAEPKXAHHUE YYEBHOI'O ITPEAMETA

YetpipéxyronpHuku. [lapamnenorpamm, €ro npu3Haky U CBOMCTBA YaCTHBIE CIIydau
napasuiesiorpaMMoB  (TIPSIMOYTOJIBHUK, POMO, KBajpaT), WX MPU3HAKK U CBOMCTBA.
Tpaneuusi, paBHOOOKas Tpamenus, €€ CBOWCTBA U NMpU3HAKU. [IpsiMoyronpHas Tpamnerus.

Meton yaBoenus meauansl LleHTpanbHas cuMMeTpus.

Teopema Qaiieca U TeopemMa O NPONOPLHMOHAIBHBIX OTpe3kax. CpenHue JMHUN
TpeyroyibHUKA. LIeHTp Macc TpeyroyibHUKA.

[Togobue TpeyroabHUKoB, KodpdunueHt mnoaoduss [lpuzHaku momOOUS
TpeyroiabHUKOB [IprMeHnenne noo0ust mpu peleHuy NPakTUYECKUX 3a1a4.

CpoiictBa momaned reoMerpudeckux Quryp. Dopmynsl Ui IUIOIMIAIA
TpEYroJibHUKA, NapajienorpaMmma, pombdba u Tpaneuuud. OTHOIIEHHE IUIOIIaIen
MOoA00HBIX (uUryp.

Boluucnenue mioniazel TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOU
oymare. Teopema Ilucdaropa. Ilpumenenune Tteopemnl Iludaropa npu pemeHun
MPaKTUYECKUX 3a]1a4.



CuHyC, KOCMHYC, TAHTE€HC OCTPOTO YyIJja NPSAMOYTOJIbHOTO TPEYTOJIbHUKA OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO TPUTOHOMETpUUeckue PpyHkuuu yriaos B 30 rpagycos,
45 rpagycoB 60 rpamycos.

BrniucanHble U IEHTPAJIBHBIE YIUIBI, YTOJ MEXKIY KACATEIBHOM M XOPAOU. YTIIBI MEXKIY
XOpJJaMM M CEKyIIMMH. BnucaHHbIE M OIMCAHHBIE YETBHIPEXYTOJBHUKHU, B3anmuHoe
pacmojoXKeHUe ABYX OKPYKHOCTEH KacaHue OKPYKHOCTEH 00Iue KacaTelbHbIE K IBYM
OKPYKHOCTSIM.

TEMATHUYECKOE IINTAHUPOBAHHUE

TemaTuueckoe MIaHUPOBaHUE Y4YEOHOro MpPEIMETa COCTABJICHO C y4eToM paboueit
nporpaMmbl Bocriutanus (Moayiab «lLIkonbHBINA ypoKk»).
Peanu3anus BocnuTaTeIbHOTO NOTEHIIMAIA YPOKA MPEATOIAraeT:

* YCTAHOBJICHUE JIOBEPUTEIIHHBIX OTHOIICHUN MEXIy YUUTEJIEM U €ro yYeHUKaMH,
CITIOCOOCTBYIOIIMX TO3UTHUBHOMY BOCIHPHUSATHIO YyYaIIUMHUCSA TpPeOOBAaHUM M IMPOCHO
YUUTENSI, TPUBJICYCHUI0O HMX BHHUMaHUS K OOCYXJaeMOW Ha ypoke HHGOpMaIuH,
aKTUBHM3AIlUU UX MMO3HABATEIHbHOMN JEATCIbHOCTH;

* MOOY>KJICHUE IIKOJIBHUKOB COOMIOAaTh Ha YpPOKE OOIIECPUHSITHIE HOPMBI
MOBEACHUS, TMpaBwia OOLIEHUA C€O CTapiuMu (YYUTENsIMH) M CBEPCTHHKAMU
(IIKOJILHUKAMU ), TPUHIUIIBI YU€OHOU JTUCHUIUIUHBI U CAaMOOPTaHU3aIlNH;

* PUBJICYCHUEC BHUMAHUS IIKOJIHHUKOB K IICHHOCTHOMY AaCIICKTy HM3y4aeMbIX Ha
ypOKax SIBJICHHUM, OpraHu3aliys uxX padoThl ¢ TOJy4aeMOM Ha ypOKEe COIIUATbLHO 3HAUUMOM
nHpopMalrel — UHUIMMPOBAHUE €€ OOCYK/ICHUSI, BHICKa3bIBAHUS yUAIIUMUCS CBOETO
MHEHHUS T10 €€ TTIOBOJTY, BEIPAOOTKH CBOETO K HEl OTHOIIICHHS;

* ICTIOJIb30BAaHHWE  BOCIHTATCIBHBIX BO3MOXXHOCTEH  CONIEp)KaHUS — YUeOHOTO
NpeaMeTa 4yepe3 JAEMOHCTPAILMIO JACTSAM IPUMEPOB OTBETCTBEHHOIO, TPaXKIAHCKOTO
MOBEJICHUSI, TIPOSIBJICHUSI UEJIOBEKONIOOMS M J0OpOCEpASCYHOCTH, dYepe3 Ioa0o0p
COOTBETCTBYIOIIUX TEKCTOB JIJI YTCHHS, 3a7ad JUIs pelieHus, TpoOJEMHBIX CHUTyaIlul
U1l 0OCYK/ICHUS B KJ1acce;

*[IPUMCHCHHE Ha ypOKEe HMHTEPAKTHBHBIX (GopM  pabOTBI  ydaluxcs:
WHTEJJIEKTYaJIbHBIX UTP, CTUMYJIUPYIOUIUX MO3HABATEIIbHYI0 MOTHBAIIUIO IIIKOJBLHUKOB;
TUJAKTUYECKOTO TeaTpa, TA€ TOJyYEHHbIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B
TeaTpaJibHbIX MMOCTAaHOBKAX; JUCKYCCHUM, KOTOpPbIC JAOT YYalluMCsl BO3MOXXHOCTh
MPUOOPECTH OMBIT BEICHUSI KOHCTPYKTUBHOTO JIUAJIOTa; TPYHIOBOM pabOThl Wik pabOThI
B Mapax, KOTOpbIE y4aT IIKOJbHUKOB KOMAaHJAHOU paboTe U B3aUMOJIEUCTBHUIO C IPYTUMU
JCTHMH;

* BKJIFOUCHHE B YPOK HWIPOBBIX IMPOIEAYpP, KOTOPBIE IOMOTAIOT TOAJACPKaTh
MOTHBAITUIO JIETEH K MOTYUYEHUIO 3HAHUH, HATAKWBAHHUIO TTO3UTUBHBIX MEKITNIHOCTHBIX
OTHOIIEHUH B KJacce, MOMOTAIOT YCTAaHOBJICHHUIO TOOpOKeTaTebHON atMocdephl BO
BpEMs ypOKa;

* opranuzaius 1medcTBa MOTHBUPOBAHHBIX M JPYIUPOBAHHBIX yUaIIUXCS HAJl WX
HEYCTIeBAIONUMHU OJHOKJIACCHUKAMU, JAfOIIETO IIKOJIbHUKAM COIIMAIIbHO 3HAYMMbBIN
OTIBIT COTPYAHHYECTBA M B3aUMHOM TTOMOIITH;

* THUIIMUPOBAHUE U TOJJIEPYKKA MUCCIIEA0BATEIbCKON AEATEIbHOCTH IIKOJIHHUKOB B
paMKax peaan3alid UMH HHIUBUAYATbHBIX M TPYIIIIOBBIX UCCIIEIOBATEIBCKUX IIPOCKTOB,
YTO JIaCT MIKOJIbHUKAM BO3MOXKHOCTh MPUOOPECTH HABBIK CAMOCTOSITEILHOTO PElICHUS



TEOPETUYECKON MPOOIEMbI, HABBIK T€HEPUPOBAHUS U OPOPMIIEHUSI COOCTBEHHBIX HUJEH,
HABbIK YBRXUTEIHFHOTO OTHOLIEHUS K UYXKHUM UJesM, OOPMIIEHHBIM B paboTax APyrux
UCCIIeIOBAaTEeNe,  HABBIK  MYONWYHOTO  BBICTYIUICHUS ~ Teped  ayIuTopueid,
apryMEHTHPOBAHUSA U OTCTAMBAHUSA CBOEU TOUKHU 3PEHUS.

KosauuecTBo
KouauuecTBo
Ne Tema KOHTPOJIbHBIX
4acoB
padort
1 | IloBTOpeHue 3
2 | YeThIpEXyToabHUK 17 1
3 | [Imomans. Teopema ITudaropa 21 1
[Tono6ubie TpeyroabHuKU. COOTHOIIEHUE
4 | MeXay CTOPOHAMU U yTJIaMU 23 1
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA
5 | OkpyXHOCTb 20 1
6 | IToBropenue 10
7/ | Peseps 8
Bcero 102 4
KAJIEHIAPHO-TEMATHYECKOE INIAHUPOBAHUE
No /i Ne B Teme | Paznmen/trema Jlata
[Inan dakr
1. 1. IHoBTOopenue (3u)
2 2 IToBTOpEHUE.
3. 3. JImarHocruyeckas padora
YerbipexyrojbHuk (174)
4, 4, MHoroyronsHuK. BeImykibiit
MHOTOYTOJILHUK.
S. S. UeteipéxyronbHukK. Pemenne 3amauy.
6 6 [Tapannenorpamm.
7. 7. Pemenue 3anau
8 8 CBoiicTBa mapajuiesiorpaMma
9. 9. Pemenne 3amau
10. 10. [Tpuznaku [lapannenorpamma
11. 11. Pemienne 3amau
12. 12. Tpanenus
13. 13. Pemenue 3amau
14. 14. [IpsIMOYTOJIBHUK
15. 15. Pom0 u kBagpat. Perenue 3a1au
16. 16. Pom0 u kBaspat. Perenue 3a1au




17. 17. Pemenune 3aga4. YeTbIpEXYTroabHUK.

18. 18. KonTpoabnas padora Ne 1. Tema:
«YeTbIpEéXyroJibHUKNW

19. 19. AHanu3 KOHTPOJIBHOW paboThI

20. 20. OceBast U LIEHTpaJIbHAsI CHMMETPUSI
Inomans. Teopema Iludaropa
(214)

21 1. [TousiTue 0 IO
MHOT'OYTOJIbHUKA. [Inomanp
KBaJpara.

22 2. [nomanp napaienorpaMma.

23 3. [Imomane napasuiesiorpaMmma.
Pemenue 3anau.

24 4. [Imomaapr TpEyroJbHUKA.

25 S. [Imomanes TpeyronpHuka. Pemenue
3azay.

26 6. [Tnomane TpeyronpHUKA. Pemenue
3ajad.

27 1. [Imomanes TpeyronpHuka. Pemienue
3ajad.

28 8. [Imomaapr Tpaneuuu.

29 Q. [Tmomaae Tpanenuu. Penenne 3a1ay.

30 10. [Tmomane Tpanenuu. Pemenne 3amay.

31 11. KonTpoabnas padora Ne2
«Imomagm»

32 12. AHanu3 KOHTPOJIbHOW PabOThI

33 13. Teopema [udaropa.

34 14, Teopema [ludaropa. Pemenue 3amay.

35 15. Teopema ITudaropa. Pemenue 3agau.

36 16. Teopema ITudaropa. Pemenne 3amay.

37 17. Teopema, oOpatHas Teopeme
[Tudaropa. Pemenue 3anay.

38 18. Teopema, oOpaTHas Teopeme
[Tudaropa. Pemenue 3amay.

39 19. ®opwmyia ['epona. Pemenue 3amau

40 20. Teopewma, oOpaTHas TeopeMe
[Tudaropa. Pemienue 3anay.

41 21. Pemenue 3amau no teme «Teopema
[Tudaropa»
Iono0OHbIE TPEYroJbHUKH.
CooTHOLIEHHE MeXKTY CTOPOHAMU U
yriaiamu NPAMOYT0J1bHOT0
Tpeyrojbuuka (234)

42 1. Onpenenenue MOJTO0HBIX

TPEYTrOJIbHUKOB




43 2. OTHoIIIeHHE TIIOMAEH TTOT00HBIX
TPEyroJibHUKOB. Pemenune 3aaay.

44 3. [TepBbrit mpu3HAK TOAO0OWS
TPEYTOJTHHUKOB.

45 4, Btopoii nmpusHak mmogoous
TPEYTOJIbHUKOB.

46 5. Tpetuit mpusHak mogo0us
TPEYTOJIbHUKOB.

47 6. [Tpu3Haku no100us TPEYyTOILHUKOB.
Pemenue 3amay.

48 7. [Ipu3Haku no100us TPEYyTrOILHUKOB.
Pemenue 3amay.

49 8. [Tpu3Haku mo100us TPEyTrOJbHUKOB.
Pemenue 3anau.

50 9. IIpumenenue moaoous K
JI0KA3aTeNIbCTBY TEOPEM M PELICHUIO
3anay. CpeHsis IMHUS TPEYTOJIbHUKA.

51 10. [Ipumenenue noaoOus K
JI0KA3aTeIbCTBY TEOPEM U PEIICHHIO
3amad. Pemenue 3amay.

52 11. [Ipumenenue noaoOus K
JI0KA3aTeNIbCTBY TEOPEM U PEIICHHUIO
3aymay. Pemmenue 3aau.

53 12. [Ipumenenue nmogo0us K
JI0KA3aTeNIbCTBY TEOPEM U PEIICHUIO
3agay. Pemenue 3amay.

54 13. [IpakTHyeCKHrE NPUIIOKEHHUS
Mo00usl TpeyroJbHUKOB. Pelienue
3azay.

55 14, O nomo6un Npou3BOJIBHBIX (HUTYD.
Pemenue 3amay.

56 15. KonTpoabnas padora Ne 3. Tema:
«IIpu3Haku nogoous».

57 16. AHanu3 KOHTPOJIbHON PabOThI

58 17. 3HavYeHUs1 CUHYCa, KOCUHYCa U
tanreHca s yrioB 30°, 45° u 60°.

59 18. 3HaueHNUs CHHYCa, KOCUHYCa
TaHrexca s yrios 30°, 45° u 60°.

60 19. 3HaueHus CUHyca, KOCUHYyCa U
TaHrexca s yrioB 30°, 45° u 60°.

61 20. CooTHOIIIEHUSI MEXIY CTOpPOHAMHU U

yriaMu MPSIMOYTOJIBHOTO
TpeyroJjibHuKa. Penienue 3amady.




62

21.

CooTHOIIEHUSI MEXIYy CTOPOHAMHU U
yriiaMu PSIMOYTOJIEHOTO
TpeyroabHuka. Pemenue 3anay.

63

22,

CooTHOIIEHUS MEXIy CTOPOHAMHU U
yriiaMu PSIMOYTOJIEHOTO
TpeyrojibpHuKa. Pemenue 3amay.

64

23.

CooTHoO1ICHUS MCXKOY CTOpOHAMH U
yriilaMu MMpAMOYTOJIBHOT'O
TPCYI'OJIbHUKA. Pemenue 3aJad

OxpyxkHOCTH (204)

65

BzanmHoe pacrniosioxkeHue mpsaMor U
OKPY>KHOCTH.

66

KacarenpHas K OKPY>KHOCTH.
Pemenue 3anau.

67

Kacarenbnas K OKPY>KHOCTH.
Pemenue 3anay.

68

[lenTpanbHble W BIMCAHHBIE YTJIBL.
['pagycHas mepa JyTv OKPYKHOCTH.

69

llenTpanbHble W BIHMCAHHBIC YTIIBI.
['panycHast Mmepa Iyru OKpy>KHOCTH.

70

IlenTpanbHble W BIMCAHHBIE YTJIBL.
['pagycHas mepa JyTv OKPYKHOCTH.

71

Teopema O  BIMCAaHHOM  YTIJIE.
Pemenue 3anau.

72

Teopema O  BOMCaHHOM  YIJIE.
Pemenue 3anau.

73

CBoiicTBa OHMCCEKTpHCHl yTiia U
CEepEeIMHHOr0  MEepIeHIuKyJIsIpa K
OKpY>KHOCTH. Pemenue 3anau.

74

10.

CBoiicTBa OHMCCEKTpPHUCHl yIjla U
CEepEeIMHHOTO  TEPIEeHIUKYIsIpa K
OKpY>KHOCTH. Pemienue 3anau.

75

11.

Teopema 0 TmEpPeceYEeHUH BBICOT
TpeyroJibHuKa. Penenue 3amady.

76

12.

Pemenue 3a/1a4. Yeroipe
3aMeuaTesIbHbIC TOUKH TPEYTOJIbHUKA.

77

13.

Brincannass okpyxHOCTh. Perienue
3a/1ad4.

78

14,

CBoiicTBa OITMCAHHOI'O
YEThIPEXYTOJIbHUKA

79

15.

OnucanHass OKpYyXHOCTh. Pemienue
3ajad.

80

16.

CsoiicTBa BIIMCAHHOT'O
YETHIPEXYTOJIbHUKA




81 17. Pemenne 3amad 110 TeMe:
«OKpYKHOCTBY

82 18. Pemenne 3a1a4 T10 TEME:
«OKpYKHOCTBY

83 19. | KonrpoabHasi padora Ne 4. Tema
«OKpYKHOCTHY

84 20. AHaJIN3 KOHTPOJIBHOM pabOThI
IoBTopenue (104)

85 1. UYetsipexyronbauku. CBOMCTBA
YCTHIPEXYTOJbHHUKOB.

86 2. | [Inomans TpeyroabHuKa. Pemenmne
3aj1ad4.

87 3. [Tmomaae 4eThIpexyroabHUKa.
Pemenue 3agay.

88 4, Teopema [ludaropa. Pemenue 3amau

89 S. Teopema [ludaropa. Pemenue 3amau

90 6. | CooTHOIIEHNE MEXKIY CTOPOHAMHU U
yIJIaMH TIPSMOYTOJIBLHOTO
TPEyTOJbHHUKA

91 7. [TogoOue TpeyroibHUKOB. Pemienue
3a7a4

92 8. Pemenne 3amau u3 6a3er OI'D

93 9. Pemenne 3amau u3 6a3er OI'D

94 10. | Pemenune 3ama4u u3 6a3er OI'D
Pe3seps (84)

95 1. | Pemrenue 3amay u3 6a3er OI'D

96 2. | Pemenue 3amau u3 6a3e1 OI'D

97 3. | Pemenne 3agau u3 6a3e1 OI'D

98 4. | Pemenwue 3ana4 u3 6a3er OI'D

99 5. | Pemenne 3agay u3 6a3e1 OI'D

100 6. | Pemenue 3amay u3 6a3st OI'D

101 7. | Pemenue 3ana4d u3 6a3er OI'D

102 8. | Pemenue 3agay u3 6a3st OI'D




PABOYAS ITPOI'PAMMA
IO MPEIMETY «I'EOMETPUS»
8-B KJIACC



INOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma coctaBiieHa Ha ocHOBe dDenepanbHOTO0 TOCYIapCTBEHHOTO
00pa3oBaTeNBLHOTO CTaHIApTa OCHOBHOTO oOIero oOpa3oBaHus C yderoM PaGoueit
MpOrpaMMbl BOCTIMTAHHSI HAYaJbLHOTO OOIIEro 00pa3oBaHMs, OCHOBHOTO OOIIETO
oOpa3oBaHusi, CpeaHETO OO0IIero oOpa3oBaHMsl, ABTOPCKOW MPOTPaMMBbI 10 T€OMETPUU
A.l'. Mepansak, B.b. Tlomonckuit, M.C. fAxup reomerpus: pabodas mporpamma: 5-9
KJ1acChl 00111e00pa30BaTEIbHBIX OpraHU3alIUN.

YV4yeOHO-METOTUUECKUI KOMILIEKC: dIrocC «['eomeTpus 7-9» IS
ob1eoOpa3oBareNbHbIX opranu3anuii. ABTopbl: A.I'. Mep3mik, JI.A. HomupoBckuii,
C.b. Kagomres, D.I". Tlo3usk, .. FOnuna - 5-e uznanne Mockga «IIpocsemenue» 2014

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPEJIMETA

JINYHOCTHBIE Pe3yJIbTAThI

JIngyHOCTHBIE pe3ysIbTaThl OCBOCHUSI MPOTPaMMbl YU4eOHOTO MpeaMera «MaremaTukay
XapaKTEPU3YIOTCS:

IMaTpuoTnyeckoe BOCIUTAHME: MPOSIBIICHUEM MHTEpPECA K MPOIUIOMY M HACTOSIEMY
POCCUHCKON MaTEeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHUSM POCCUICKHX
MaTeMaTUKOB M POCCUMCKOM MAaTeMaTHYECKOW IIKOJbI, K HCIOJb30BAHUIO 3THUX
JOCTIDKEHUNM B JAPYTMX HayKaX W NpUKIAJHbIX chepax. I'pakmaHckoe u 1yXOBHO-
HPABCTBEHHOE BOCIIMTAHUE!

o ['0OTOBHOCTBIO K BBITTOJIHEHHUIO 005I3aHHOCTEHN Ipak/IaHWHA U pealu3alliu ero npas,
MPEJCTABICHUEM O MAaTeMaTUYECKUX OCHOBaxX (DYHKIMOHUPOBAHUSI Pa3TUUYHBIX
CTPYKTYP, ABJICHUH, MIPOLICAYP IPAXKIAHCKOT0 00IIecTBa (BBIOOPHI, OIPOCHI H TIp.);

° ['0OTOBHOCTBIO K OOCYKACHUIO 3TUUECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUECKUM
MPUMEHEHUEM JIOCTMKEHH HAyKH, OCO3HAHUMEM BaXHOCTH MOPAJIbHO-3THUUYECKUX
MIPUHIIUIIOB B AESATEILHOCTH YUEHOTO.

TpynoBoe BocnuTanue:

o YCcTaHOBKOW Ha AaKTHBHOE Y4YacTHE€ B PEHIEHUM MPAKTUYECKHX 3a7ad
MAaTEMATUYECKON  HAIPABJICHHOCTH, OCO3HAHUEM BAXHOCTH  MaTE€MaTUYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHWHW BCEW JKU3HU JUIS YCIEMHOW TmpodeccruoHaIbHOM
NEATEeIbHOCTU U Pa3BUTUEM HEOOXOAUMBIX YMEHUM;

o OCO3HAaHHBIM BBIOOPOM U  TIOCTPOCHHEM HHIWBUIYaTbHOW TPACKTOPUHU
o0Opa30BaHMs U JKU3HEHHBIX IUIAHOB C YUYETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX
MOTPEOHOCTEM.

JcTeTHYeCcKoe BOCIIUTAHME.

CHOCO6HOCTI) K 3MOI_[I/IOHaJIBHOMy 51 3CT€TI/I‘-ICCKOMy BOCIIPUATHIO MAaTCMATHYCCKHX
Oo0OBEKTOB, 3ajad, pEIICHUN, PACCYKICHUN; YMEHUI0 BHJETb MAaTEeMAaTHUECKHE
3aKOHOMEPHOCTH B UCKYCCTBE.

HeHHOCTI/I Hay‘IHOFO IMO3HAHUA .

° OpueHTanuel B  JACATEIBHOCTM HAa COBPEMEHHYK) CHCTEMY  HAy4HBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS YEJIOBEKAa, MPUPOILI H
00IIIeCTBA;



o NOHUMAHUEM MaTeMaTHYeCKON HayKu Kak c(epbl 4eIOBEYECKON NEeATEeIbHOCTH,
ATANoB €€ pa3BUTHUS U 3HAYMMOCTH JJIs1 PA3BUTHS [IUBUIIN3ALIUN;
o OBJIAJICHUEM SI3bIKOM MAaTeMaTHUKU U MAaTEMaTUYECKON KYJbTypOH Kak CpelICTBOM
MO3HAHUS MHUPA;

® OBJAJCHHEM MPOCTEHIIMMHU HABBIKAMU HCCIIEA0BATENbCKON IEATETbHOCTH.
du3uyeckoe BOCHUTaHNE, GopMHPOBaHHE KYJIbTYPbI 310POBbS U SMOIIHOHATBHOI0
0J1aronoJIy4uns:
o ['0TOBHOCTBIO MPUMEHSITH MATEMATUYECKHE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbSI,
BEJICHUS 3JI0POBOT0 00pasza >XKU3HU (30POBOE TMUTAHWE, COATTAHCHPOBAHHBIM PEKUM
3aHATHH U OTAbIXA, peryligpHas (pu3ndeckas akTUBHOCTH);
o c(OpMUPOBAHHOCTHIO HaBBIKA PEQIICKCHH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY
U TaKOTO K€ MpaBa JIPyroro 4esoBeka.
IKOJIOTNYEeCKOe BOCIIUTAHUE:
o OpUEHTAIMEH HAa MPUMEHEHHWE MATeMAaTUYECKUX 3HAHHWM IS pelieHHs 3aaad B
00JacTh COXPAaHHOCTH OKPY KAIOIIEH Cpelbl, TNIAHUPOBAHUS TMOCTYNKOB U OIEHKU HX
BO3MO>KHBIX MTOCJICJICTBHH JIJIs1 OKPY’KAIOIIEH CPeIbl;
o OCO3HAaHUEM TIJIOOATBHOIO XapaKTepa SKOJOTMYECKHX MpoOJIeM U IMyTed HX
pelieHus
JInuHOCTHBIE pe3yJbTaThl, O0ecleYUBAKIINE aJaNTANHI0 O0y4YaloLIerocs K
MU3MEHAIIMMCS YCI0BHSAM COIMAJBHONW M MPUPOAHOI cpebl:
o TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHUSIX HEOMPEACIEHHOCTH,
o MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO e TEIbHOCTD,
B TOM 4YHCIIE yMEHHE YUYUTBhCS y JAPYTUX IIOJeH, TpuoOpeTaTh B COBMECTHOM
JIESITeTbHOCTH HOBBIE 3HAHHUS, HABBIKK U KOMIIETSHIIMH U3 OMbITA APYTHX;
o HE0OXOMMOCTHIO B (POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM UUcCIie (OPMYITHUPOBATH
UJIeH, TIOHATHS, TUTIOTE3bI 00 O0BEKTAX U SIBJICHUSX, B TOM YHCIIC paHee HE U3BECTHHIX,
o 0CO3HaBaTh JACPHUIMTHI COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, TUIAaHUPOBAThH
CBOE pa3BUTHE;
. CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYalMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIINIO KaK BBI30B, TPEOYIOIINII KOHTPMED, KOPPEKTUPOBATH TPUHUMAEMBIEC PEIICHUS
U JEeUCTBUS,
o (bopMyIIMpOBaTh M OLIEHWBATH PUCKH U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

MeTtanpeamMeTHbie pe3yJbTAThI

OcBoeHMs TIporpaMMbl  ydeOHOro mpeamera «MareMaThka» XapaKTepU3YHOTCS
OBJIAJICHUEM YHHUBEPCAIbHBIMUA HO3ZHAGAMETIbHBIMU JCUCTBUSMU, YHUBEPCATLHBIMU
KOMMYHUKAMUBHBIMU ICUCTBUSMU U YHUBEPCATLHBIMU Pe2yIAmUGHbIMU JICHCTBUSIMH.
Yuueepcanvnvie noznasamenvnvie ynusepcanbHbic HO3HABAMEIbHbIE CCTBUS
obecrieunBalOT (OPMHUPOBAHUE OCHOBHBIX IIPOIIECCOB MBIIUICHUS OOYYaIOIUXCS
(ocBOGHHME METOJOB TIO3HAHUSI OKPYXKAIOIIETO MHUpPa; TMPUMEHEHHUE JIOTUYECKUX,
MCCJIEIOBATENbCKUX OTIEpaIlvii, yMEeHU paboTaTsk ¢ HHbOpMaIeil).

ba3oBble 1ornyeckue AecTBU:

o BBISIBIIAT M XapaKTEPU30BaTh CYIICCTBEHHBIC TPU3HAKA MAaTeMaTHYCCKUX
00BEKTOB, MMOHATUH, OTHOIIICHUH MEXTy TIOHSITHIMU;



o bopMyTUpPOBATH OMPEACIICHUS MOHATHN; YCTAaHABIUBATH CYIIECTBEHHBIN MPU3HAK
KJaccu(pukanuu, OCHOBAHUS IJIi OOOOIIEHUS W CPaBHEHUS, KPUTEPUH MPOBOIUMOTO
aHanW3a; BOCIPUHUMATH, (POPMYIHPOBATH H  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

L BBIABJEITD MATCMATHYCCKHC 3aKOHOMCPHOCTH, B3aMMOCBA3HW WU IIPOTUBOPCYHUS B
(I)aKTaX, JaHHBIX, Ha6J'II-0I[eHI/IHX N YTBCPIKACHUAX,

L npeajaraTb KpuTCpuu AJIs BBISABIICHUA BaKOHOMCpHOCTCﬁ " HpOTHBOpC‘lHﬁ;

L ACJIaTb BbIBOALI C HCIOJIB30BAHHMCM 3aKOHOB JIOTMKH, JOCAYKTHUBHBIX H

WHIYKTUBHBIX  YMO3aKJIIOUCHHM, YyMO3aKIIOUCHWA TI0 aHAJIOTHH, pa3oupaTh
JI0KA3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHHUM (TIPSIMBIC ¥ OT MPOTHBHOTO ), TPOBOIUTH
CaMOCTOSITEIIFHO HECJIOXKHBIC JI0Ka3aTeIhCTBA MaTeMaTHIeCKUX (DaKTOB, BHICTPAUBAThH
apTyMEHTaIMI0, IPUBOIUTH MPUMEPHI K KOHTPIIPUMEPHI;

o 000CHOBBIBaTh COOCTBEHHBIC PACCYXKIACHUS; BEIOMPATH CIIOCOO pelieHus yueOHon
3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHHUs, BEIOMpATh HAauboJIee MO X0 AU
C Y4€TOM CaMOCTOSTEIHHO BBIJICIICHHBIX KPUTEPHCB)

Ba3oBble uccienoBaTebCcKue 1eiiCTBUS:

o WCITOJIB30BaTh BOIIPOCHI KaK MCCIICOBATEICKAN HHCTPYMEHT ITO3HAHWS;

o dbopMyIupoBaTh  BOMPOCHI,  (UKCUPYIOIIUE  MPOTUBOpPEUHE, MpoOsieMy,
CaMOCTOSATENIbHO YCTaHaBIMBAaTh HCKOMOE U JlaHHOE, (opMUpOBaTh THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO0, MHEHUE;

o IIPOBOJIUTH IO CAMOCTOSTEIHLHO COCTABICHHOMY IIIaHY HECJIOKHBIN SKCIICPUMEHT,
HEOO0JIBIII0E UCCIIEAOBAHUE M0 YCTAHOBJICHUIO OCOOEHHOCTE MaTEMAaTHUYECKOTO O0BEKTA,
3aBHCUMOCTE 00BEKTOB MEXKY COOOI;

o CaMOCTOATENLHO (OPMYIMPOBAaTh OOOOIIEHUS W BBIBOJABI 1O pe3yjbTaTam
MPOBEAEHHOTO HAOJIO/ICHUS, UCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTH IMOIYUYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHHI MPOTrHO3UPOBATH BO3MOYKHOE Pa3BUTHE MpoIlecca,
a TaK)Ke BBIJIBUTAThH MPEATION0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

PabGora ¢ nnopmanueii:

o BBISIBIIATH ~ HEIOCTATOYHOCTh W HM30BITOYHOCTh  HMH(POPMAIUM, JAHHBIX,
HEOOXOMMBIX TSl PEIICHUSI 33]1a4M; BEIOMPATh, AHAIM3UPOBATh, CHCTEMATH3UPOBATh U
HHTEPIPETUPOBATH HHGOPMAITHIO PA3TUIHBIX BUIOB B (OPM MIPEICTABICHHUS,

o BBIOMpATh (hopmy mpeacTaBiaeHUs WHGOPMAIMK U WIUTIOCTPUPOBATH pElIaeMbie
3a/lauyu CXeMaMHu, rarpaMmmMamMu, HHOU rpauKoi U MX KOMOWHAIIUSIMY,

o OIICHUBATh HAJIEKHOCTh MHPOPMAIIUU IO KPUTEPUSIM, TIPEIJIOKECHHBIM YUUTETIEM
WM COPMYITHPOBAHHBIM CAMOCTOSTEIHHO.

Ynueepcanvuwie KOMMYHUKAMUBHBbLE NEWCTBUA 00€CIIeUNBAIOT
c(hOpPMHUPOBAHHOCTh COIIMATBHBIX HABBIKOB O0YJAFOIITIXCS.

OO0menne:

o BOCIIPUHUMATh M (DOPMYJIMPOBATh CYXICHUS B COOTBETCTBHUU C YCIOBHSIMH H
LIEJISIMHU OOIICHUS,

o SICHO, TOYHO, TPAMOTHO BBIP@)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MTUChMEHHBIX

TEKCTaX, /1aBaTh MOSICHEHUS MO XOAYy PEIICHUA 3a/1a4yd, KOMMEHTUPOBATh MOTYy4YEHHBIN
pe3yJIbTar;

o B X0JI¢ OOCYXJEHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIA€MOH TEMBI,
MpOOJIEMBI, pEIIaeMOM 3a/1a4u, BEICKA3bIBATh UJIEH, HAIIEJICHHBIC HA TTOUCK PEIICHHUS,



o COTOCTABJISITh CBOU CYXKACHUS C CYXICHUSIMU JPYTMX YYaCTHHKOB JUajora,
OoOHapyKMBaTh PA3IMINE U CXOJCTBO TO3UITUH;

o B KOppeKTHOW ¢opme GOpMyIupoBaTh pa3HOINIACHs, CBOM BO3PAXKEHUS;
NPEACTABIATh PE3YJbTAThl PEIICHUS 3aJa4yM, SKCIIEPUMEHTA, UCCIICIOBAHUS, MPOEKTA;
CaMOCTOSTENIbHO BbIOMpATh (opMaT BBICTYIUICHHMS C y4€TOM 3a/lay MPE3CHTAlUU U

0COOEHHOCTEM ayJIuTOpUn
CorpyaHuvecTBo:

o MOHMMATh M MCIHOJIb30BATh IPEUMYIIECTBA KOMAHJIHONW W WHIWBUAYaJIbHOU
pabOTHI IPU PENICHUH YICOHBIX MAaTEMaTHIECCKUX 3a71aY;

o NpPUHUMATh 1eJlb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPraHU3aIUIo

COBMECTHOM pabOThI, pacipenensaTh BUAbl padoT, TOTOBAPUBATHCS, OOCYKIATh MPOIIECC
U pe3yJibTat paboThl;

o 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;

o y4acTBOBaTh B  TIPYNNoOBBIX (Qopmax paboTel  (0OCyXaeHus, OOMEH
MHEHHUSMH, MO3TOBBIC IIITYPMBI | JIp.);

o BBITIOJIHATH CBOIO 4acTh PabOThl U KOOPAMHUPOBATH CBOU JIEHCTBUS C JIPYTUMHU

YJIEHAMH KOMaHJbl; OIICHMBAaTh KAaueCTBO CBOEro BKJIAaJa B OOIMIMIA MPOAYKT IO
KpUTepusiM, cHOpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUS

Yuusepcanvhuie pe2ynramuenole JEHCTBUS 00ecTIeUnBalOT
(hopMupOBaHHE CMBICJIOBBIX YCTaHOBOK u YKU3HCHHBIX HAaBBIKOB
JUYHOCTH.

Camoopranusamnus:

o CaMOCTOSITEJIbHO COCTAaBJISAThH IUIaH, aJITOPUTM PEIICHHS 3ajaun (MU ero 4acTh),

BbIOMpaTh CHOCcO0 pelIeHusT ¢ Y4YETOM HMEIOIIMXCS PEecypcoB M COOCTBEHHBIX
BO3MOJKHOCTEM, apryMEHTUPOBAaTh U KOPPEKTHPOBATh BAapHAHTHI PELICHUN C YUETOM
HOBOI MH(pOpPMALIUH.

CaMOKOHTPOJIb

o BJIQJE€Th  CIOCOOaMM  CAMOIIPOBEPKH,  CAaMOKOHTpOJS  MHpolecca U
pe3yibTaTa peleHus MaTeMaTUYeCKOM 3a/1auu;

o IPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTHb IIPH PELICHUM 3aJa4H,

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HalJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

. OLICHMBATh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH IIOCTABICHHOW LU U
YCJIOBHSIM, OOBSCHATH NMPUYMHBI JOCTHKEHUS WM HE JIOCTHMKEHUS LENH, HaXOJUThb
OIIKOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HpeIlMeTHI)Ie PE3YJAbTATbI OCBOCHUA paﬁoqeﬁ MporpaMmsl

o Pacnio3HaBaTh OCHOBHBIE BU/IBI YETBIPEXYTOJIBHUKOB, UX AJIEMEHTBI, MI0JIb30BATHCS
MX CBOMCTBAaMU IIPU PEIICHUU TEOMETPUUECKUX 3a/1a4.

o [IpuMeHsTh CBOWCTBA TOYKH MEPECEUEHUSI MEIMaH TPEYTOJIbHUKA LIEHTPA Macc) B
pEeLICHUH 3aa4.

o Bianers MoHATHEM CpENHEMN JIMHUM TPEYIOJbHMKA M TPANEUUH, IPUMEHSITh UX
CBOWMCTBA IIpU peLIEHUU reomerpuyeckux 3anad. [lomb3zoBatbes Teopemont daieca u



TCOpGMOfI O MMPOIIOPHUOHAIBHBIX OTPE3KaAX, MPUMCHATDb UX OJIA PCIICHUS IMMPAKTHYCCKHUX
3ajJad.

o [IpumeHsTh NpU3HAKKW MOJ00US TPEYrOJbHUKOB B PEUICHUU T'€OMETPUUYECKHUX
3a/1ad.
o [Tonb3oBaThess Teopemoit Iludaropa st  pemieHuss TEOMETPUUYECKHX U

npakThudecknx 3amad. CTpouTh MaTEeMaTHYECKYI0 MOACNb. B mpakTudyeckux 3amadax,
CaMOCTOSTENIbHO JIeJIaTh YePTEK U HAXOJIUTh COOTBETCTBYIOIINUE JTUHBI.

o Brnagets mOHATHSMH CHHyCa, KOCHMHYCa MW TaHTE€HCA OCTPOTO  yIJia
OPSIMOYTOJILHOTO TpeyroibHuKa. [loiap30BaTbecst 3THUMH TOHATHUSMHU IS pEUICHUS
MPaKTUYECKUX 3a]1ad.

o Boruucnars (pa3ivyHbIMU CIIOCOOAMU) IUIONIAAb TPEYroJIbHUKA W ILUIOIIAAH
MHOTOYTOJBHBIX (uUryp (moyib3ysich, rae HEOOXOIUMO, KaJIbKyasaTopoM) [IpumeHsTh
MOJTYYCHHBIC YMEHUS B TPAKTUUECKHUX 3a/1a4dax.

o BnaneTs MOHATUSMHU BIMCAHHOTO W IIEHTPAJIBHOTO YIJa, UCHOJIb30BaTh TEOPEMbI
0 BIIMCAHHBIX YTJIaX, YIJIaX MEKIY XOpaaMu (CeKYIMMA) U yTIIe MEXIy KacaTeIbHOU U
XOPOi MPU PEIICHUU TEOMETPUUYECKUX 3a]1a4.

o BrnageTs MOHATHEM ONMHCAHHOTO YETHIPEXYTOJbHUKA, NPHUMEHSTh CBOWCTBA
OMHCAHHOTO YETHIPEXYTOJIBLHUKA MPU pellieHnH 3a1a4. [[puMeHaTh mojydeHHbIe 3HAaHUS
Ha TPAKTUKE — CTPOUTh MaTEMaTHYCCKHE MOJCIH IS 3aJad pPeadbHOW JKU3HU U
MIPOBOJIUTH COOTBETCTBYIOIINE BEIYUCIICHHUS C TPUMEHEHHUEM TI0T00WS U TPUTOHOMETPUH
(MONB3YACH, TIe HEOOXOUMO, KAIBKYJISITOPOM).

COAEPKXAHUE YYEBHOI'O ITPEAMETA

YetpipéxyronpHuku. [lapamnenorpamm, €ro npu3Haky U CBOMCTBA YaCTHBIE CITy4au
napajuiesorpaMmMoB  (IpsIMOYTOJIbHUK, POMO, KBajpaT), MX MPU3HAKA M CBOMCTBA.
Tpanenusi, paBHOOOKas Tpamenus, €€ CBOWCTBA U MpU3HaKU. [IpsiMoyronpHas Tpamnerus.

Meton yaBoenus mearansl LleHTpanbHass cCMMMETpUS.

Teopema Qaiieca U TeopemMa O NPONOPLHMOHAIBHBIX OTpe3kax. CpenHue JMHUN
TpeyroyibHUKA. LIeHTp Macc TpeyroibHUKA.

[Togobue TpeyronbHUKOB, KodpdunueHt mnoaobuss [lpuzHaku mnomOOUS
TpeyroibHUKOB [IpMeHenue no1oous npu pereHny NpakTHUYEeCKUX 3a/1a4.

CpoiictBa mmomaned reoMerpudyeckux Quryp. Dopmynsl Ui UIOMIAIA
TPEYroJibHUKA, NapajuienorpaMma, pomdba u Tpaneuuud. OTHOIIEHHE IUIOMIaAen
MoA00OHBIX (UTyp.

Boluucnenue mioniazel TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOU
oymare. Teopema Ilucdaropa. Ilpumenenune Tteopembl Iludaropa npu pemeHun
MPAKTUYECKUX 3a/1ay.

CuHyC, KOCUHYC, TAHT€HC OCTPOTO yIia NpSAMOYTOJIbHOIO TPEYTOJIbHUKA OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO TPUTOHOMETpUUeckre PpyHkuuu yriaos B 30 rpaaycos,
45 rpagycoB 60 rpaaycos.

BrincanHble U LIEHTpaJbHBIE YIJIbI, YTOJI MEXAY KAcaTEIbHOU U XOPJIOU. YTIIBI MEXKIY
XOpAaMu M CEeKylMMHU. BrucaHHble W ONUCAaHHBIE YETHIPEXYTOJIBHUKH, B3anmHOe



pacmnoJioKeHue ABYX OKPYKHOCTEH KacaHWe OKpPY>KHOCTEW OOIIHMe KacaTeIbHbIE K IBYM

OKPY>KHOCTSIM.
TEMATHUYECKOE IINTAHUPOBAHHUE

Temaruueckoe IUIaHUpOBaHME Y4EeOHOIO IpEAMETa COCTaBJICHO C ydeToM paboueit
IporpamMmsel BociuTaHus (MOAyJb «I1IKOJIBHBIN YPOK»).
Peanu3anys BOCIUTATENILHOIO OTEHIMAIIA YPOKA IIPEAIIONIAraeT:

* YyCTAaHOBJICHHE OBEPUTEIBHBIX OTHOIICHUN MEXKIy YUUTEIEM U €r0 YUYCHHKaMH,
CHOCOOCTBYIOLIUX MO3UTHBHOMY BOCIPHUATHIO YYallUMHUCSA TpeOOBaHM U TPOCHO
yUUTENsI, TPHUBICUCHUIO WX BHUMaHUSA K OOCY)XIaeMoll Ha ypoke WH(GOpMAaIuH,
aKTUBU3AIUY WX MTO3HABATEILHOU JIEATEIHHOCTH;

* MOOY)KJCHUE IIKOJIBHUKOB COOJMIONATh HA YpOKE OOINCTIPHHSITHIE HOPMEI
NOBEJICHUS, TMpaBWwia OOMmEHUs co crapmuMu (YYUTEIsIMH) W CBEPCTHUKAMU
(IIKOJIbHUKAMU ), MPUHIIUIIBI Y4€OHOUW TUCIUIIIIMHBI U CaMOOPTaHU3AIINH;

* IPUBJICYCHUE BHUMAaHMS IIKOJIBHUKOB K LIECHHOCTHOMY AacCHEKTy HM3y4daeMbIX Ha
ypOKax SIBJICHHIA, OpraHu3alns uX paboThl C MOIy4aeMOi Ha YPOKE COIIMAIbEHO 3HAYNMOM
uHpOpMaIel — MHUIIMUPOBAHUE €€ OOCYKICHUS, BHICKA3bIBAHUS yUAIIUMICS CBOETO
MHEHUS TI0 €€ TIOBO/TY, BEIPAOOTKH CBOETO K HEil OTHOIICHHS;

* ICTIOJIb30BaHUE  BOCIUTATENBHBIX  BO3MOXKHOCTEH  COAEpKaHHUS  y4eOHOTO
npeaMeTa 4Yepe3 JEMOHCTPAIMIO JETAM MPHUMEPOB OTBETCTBEHHOTO, TPa’KJAaHCKOTO
MOBEJICHUSI, TPOSIBJICHUSI YEJIOBEKONIOOUs M J00pOCEpIACYHOCTH, dYepe3 Moa00p
COOTBETCTBYIOLINX TEKCTOB JUIsI YTCHUS, 3a/1a4 JJIsl PEIICHHUs, MPOOJIEMHBIX CUTyallui
1 00CYKIEHUSI B KJIacCe;

*[IPUMEHEHHE Ha yPOKE HUHTEPAKTUBHBIX (QOpM  paboThl  yYalllUXCs:
MHTEJJICKTYaJIbHBIX UTP, CTUMYJIHUPYIOIIMX [MO3HABATENIbHYI0 MOTHUBALUIO IIKOJIbHUKOB;
JAUIaKTUYECKOTO Tearpa, INe IOJy4YeHHble Ha YpOKEe 3HaHUsA OOBITPBHIBAIOTCA B
TeaTpajibHBIX MOCTAaHOBKAX; JTUCKYCCHUW, KOTOpbIE JalOT YYalIUMCS BO3MOXKHOCTb
PUOOPECTHU OMBIT BEJIEHUSI KOHCTPYKTUBHOTO JIMajora; rpynnoBoi paboTsl Wik paboThl
B Mapax, KOTOPbIE y4aT NIKOJIHHUKOB KOMaHIHOW paboTe M B3aUMOJICHCTBHUIO C IPYTHMHU
JIETHMH;

* BKIFOUEHHE B YPOK HWIPOBBIX TPOIEAYpP, KOTOpBIE TOMOTAIOT MOAAEPKaTh
MOTHBAIIMIO JIETEH K TOTYUYSHHUIO 3HAHUH, HAJTAXKUBAHHUIO TIO3UTUBHBIX MEXKITMYHOCTHBIX
OTHOIIIEHWH B KJIacce, MOMOTAa0T YCTaHOBJICHUIO JTOOpOXKENaTeNbHON aTMocdepbl BO
BpEMS YPOKa;

e opranmu3zanus medcTBa MOTUBHPOBAHHBIX M IPYAUPOBAHHBIX YUAIIUXCA HAJ UX
HEYCIIEBAIOIMMHU OJIHOKJIACCHUKAMM, JAIOIIEro IIKOJbHUKAM COLMAJIbHO 3HAUYMMBIH
OTIBIT COTPYAHUYECTBA U B3aUMHOM MOMOIIY;

* MHULMUPOBAHUE U TIOAJIEPKKA MUCCIIE0BATENbCKOM JESTEIbHOCTH UIKOJIHHUKOB B
paMKax peaan3alud UM THAUBUAYATBHBIX H TPYTIIIOBBIX UCCIEI0BATEIHCKUX TPOCKTOB,
YTO JACT UIKOJIbHUKAM BO3MOXXHOCTb MPHOOPECTH HABBIK CAMOCTOSITEIbHOTO PEIICHUS
TEOPETHUECKON TPOOJIEMbI, HABBIK TeHEPUPOBaHUS U 0GOpMIIEHUST COOCTBECHHBIX HJICH,
HABBIK YBRXUTEIHLHOTO OTHOIIEHUS K YYXXUM HIEsM, OPOPMIIEHHBIM B pab0OTaxX APYTUX
WCCIIeIOBATENe,  HABBIK  MYONWYHOTO  BBICTYIUICHUS ~ Teped  ayIuTopuei,
apTyMEHTHUPOBAHUS U OTCTAUBAHUS CBOCH TOUKHU 3PCHHSI.



KosauvecTBo
Ne Tema Koawsecrso KOHTPOJbHBIX
4acoB paGoT
1 | I[loBTrOopenue 4
2 | YeThIpEXyTroabHUK 19 1
3 | OKkpy>XHOCTb 20 1
[Tono6nbIe TpeyroabHuKU. Teopema
4 23 1
ITudaropa
5 | MHoroyroabHukH. [1nomans. 17 1
6 | [loBTOopeHue 11
7/ | Peszeps 8
Bcero 102 4
KAJIEHJAPHO-TEMATHUYECKOE IINTIAHUPOBAHUE
Ne i/ri| Ne B Pasnen/tema Jlata
TeMe
Ilman | @akr
IMoBTopenue (44)
1 1 [loBTOpeHne
2 2 [[loBTOpeHME
3 3 [[loBTOpeHwue
4 4 |/lmarHoctrueckas paboTa
Yerbipéxyroabunku (194)
5 1 [YeTbpE€XyTONBHUKU U €TI0 FJIEMEHTHI
6 2 [[MapamrenorpamM. CBoiCTBa mapajieIorpaMMa
7 3 [Mapamnenorpamm. CBoiicTBa mapajuiesorpaMma
8 4 [Ilpu3Haku napajuiejaorpamma.
9 5 [lpusHaku mapamuienorpaMmma.
10 6 [IpsMOYTONbHHUK.
11 7 [IpssMOYyTONHHHUK.
12 8 [Pom6.
13 9 [Pom6.
14 10 [KBampar.
15 11 |Pemenwne 3amay.
16 | 12 [[IpoBepounas paboTa
17 | 13 |Cpennsisi IUHMS TPEYroJbHUKA
18 | 14 |Cpennsisi AMHUS TPEYTrOJbHUKA
19 15 [Tpanenus
20 16 [Tpameums
21 17 Pemrenue 3amau




22 | 18 |KourpoabHasi padora Ne 1no Teme
«HeThIPEXYroJbHUKI)

23 | 19 |AHamu3 KOHTPOJIBHOW PabOThI
OxpyxkHOCTH (204)

24 1 |OKpyXHOCTb U KPYT.

25 2 |Hekortopsie cBoiicTBa OKpyKHOCTH. KacaTenbHas u
OKPY>KHOCTb.

26 3 |HexoTtopsie cBolicTBa OKpykHOCTH. KacarensHas u
OKPYKHOCTb.

27 4 |Hekotopsle cBOMcTBa OKpykHOCTU. KacaTenbHas u
OKPYKHOCTb.

28 5 [3aymauu Ha MOCTpOCHHUE

29 6 [3amauu Ha MoCTpoeHHUE

30 7 [3aymauu Ha MOCTPOCHHUE

31 8 [Metoa reoMeTpHUECKIUX MECT TOYCK B 33/1a4axX Ha
[OCTPOCHUE

32 9 |Meroa reoMeTpHYECKIUX MECT TOYCK B 33/1adaxX Ha
[IOCTPOCHUE

33 10 [MeTom reOMETPUICCKHAX MECT TOUEK B 3a/1a4ax Ha
OCTPOEHHUE

34 | 11 [leHnTpaibHbIC U BIMCAHHBIC YTJIIbI

35 | 12 [[leHTpaibHbIC U BIMCAHHBIC YTIIbI

36 | 13 [[leHTpanapHBIC U BIMCAHHBIC YTIIBI

37 | 14 OnmcanHas ¥ BOUCAHHAS OKPY>KHOCTH
JCTBIPEXYTOJIbHUKA

38 | 15 |OmmcanHas U BOMCAHHAS OKPY>KHOCTU
YETHIPEXYTOJIbHUKA

39 | 16 |OmnwmcanHas ¥ BOUCaHHAs OKPY>KHOCTH
YETHIPEXYTOJIbHUKA

40 | 17 [Teopema daneca. Teopema mponopIoOHATEHBIX
OTpE3Kax.

41 | 18 |Pemenue 3aga4

42 | 19 |[KoutpoabHas padota Ne2 mo teme «OKpPY:KHOCTDHY

43 | 20 |Anamu3 KOHTPOJIBHON PabOTHI
Ilono0HbIe Tpeyroabunku. Teopema Ilngaropa
(234)

44 1 [[lomoGHBIE TPEYTONHHUKU

45 2 [lepBblit mpu3HaK MOJ00US TPEYTOIHHUKOB

46 3 [lepBblit mpu3HaK MOJ00US TPEYTOIHHUKOB

47 4 BTopoil u TpeTuil Mpu3HaK noJ00us TPEyTroIbHUKOB

48 S5 [Btopoii u TpeTuit npu3HakK nogo0us TPEyroJbHUKOB

49 6 [BTopoil u TpeTuit npu3HaK nogo0us TPEyroJIbHUKOB




50 7 Pemenue 3amau

51 8 [IpoBepounas pabota

52 9 |Metrpudeckre COOTHOIICHHS B IPSIMOYTOILHOM
TPEYTOJIbHUKE

53 | 10 Merpuueckue COOTHOILIEHUS B MPSIMOYTOJIEHOM
TPEYTOJIHHUKE

54 | 11 Metpuyeckue COOTHOIICHUS B IPSMOYTOJILHOM
TPEYTOJIHHUKE

55 | 12 |[Teopema I[ludaropa

56 | 13 [Teopema IIudaropa

57 | 14 |[Teopema IIudaropa

58 | 15 [Teopema Iludaropa

59 | 16 [Teopema Iludaropa

60 | 17 |TpuronomeTrpuueckue QyHKIUU OCTPOTO yria
MPsIMOYTOJILHOTO TPEYTOJIbHUKA

61 | 18 [Tpuronomerpuueckue PyHKIIUH OCTPOTO yria
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

62 | 19 [Tpuronomerpuyeckue PyHKIIUH OCTPOTO yria
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

63 | 20 [PemieHune mpsiMOYTOJIBHBIX TPEYTOJBHUKOB

64 | 21 |PemeHue npsiMOYroJIbHBIX TPEYTOJIHHUKOB

65 | 22 [KourponbsHas pabota Ne 3 o reme «I[logobue.
Teopema I[udaropa»

66 | 23 |AHamu3 KOHTPOJBHOW PabOTHI
Muoroyroabauku. [Lnomamn (174)

67 1 MHOroyroJibHHUKH.

68 2 [[ToHsTHE ITOIIAAM MHOTOYTOJBHMKA. [1momanp
MPsIMOYTOJIbHUKA

69 3 [[Inomaap mapamienorpaMmma

70 4 [[Tnomanp mapayjieaorpaMma

/1 5 |Pewienue 3amau

72 6 [[Imomamp TpeyroJbHHUKA

73 7 [IInomanb TpeyrojbHUKA

74 8 [[Inomanap TpeyrojJbHUKA

75 9 [[Inomanap TpEeyrojJbHUKA

76 10 [[Tmomaap Tpaneuu

77 11 [[Imomaae Tpaneuu

78 12 |Pemenue 3a1a4 o TeMe€ MHOTOYTOJIbHUKH

79 | 13 [Pemenue 3a1a4 M0 TEME MHOTOYTOJIBHUKH

80 14 |Pemrenne 3a1a4 0 TEME IUIOIIAAN

81 15 [Pemrenwue 3amau o TeEMe IIIOIIAANA




82

16

KonTpoabHas padora Ne3 no reme
«MHuoroyrojabHuku. Ilmomaamy

83 | 17 |AHanu3 KOHTPOJIBHOI pabOTHI
IloBTOpenue (114)
84 1 [YerbipexyronbHukd. CBOMCTBA YE€THIPEXYTOJIHLHUKOB.
85 2 [[Inomanp TpeyroiabHUKa. Pemenue 3aqau.
86 3 [[Inomanp yeTelpexyrojbHUKa. Pemenue 3amay.
87 4 [Teopema ITudaropa. Pemenue 3agau
88 5 [Teopema IIudaropa. Pemenue 3amaua
89 6 [Teopema Iludaropa. Pemenne 3amau
90 7 [[lomoGue TpeyroJpHUKOB. Penenne 3amau
91 8 [[lomoOue TpeyroabHUKOB. Pemienne 3amau
92 9 |Pemenue 3amay u3 6as3er OI'D
93 10 |Pemrenwne 3agau us 0a3el OI'D
94 11 |Pemrenwue 3amau u3 6a3er OI'D
Pe3zeps (8u)
95 1 |Pemrenwne 3aga4d u3 0asel OI'D
96 2 |Pemenue 3amay n3 6a3er OI'D
97 3 |Pemenue 3amay u3 6a3er OI'D
98 4 |Pemenue 3amay n3 6aser OI'D
99 5 |Pemenue 3amay n3 6as3er OI'D
100 6 |Pemenue 3amay u3 6as3er OI'D
101 7 |Pemenue 3amay u3 6as3el OI'D
102 8 |Pemenue 3amay n3 6as3er OI'D




PABOYASA ITPOI'PAMMA
O NPEIMETY «I'EOMETPUS»
9A,5, T, K, M KITIACCBI



INOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma coctaBiieHa Ha ocHOBe dDenepanbHOTO0 TOCYIapCTBEHHOTO
00pa3oBaTeNBLHOTO CTaHIApTa OCHOBHOTO oOIero oOpa3oBaHus C yderoM PaGoueit
MpOTrpaMMbl BOCIIMTAHHWSI HAYaJBLHOTO OOIIEro OoOpa30BaHUsS, OCHOBHOTO OOIIETO
oOpa3oBaHusi, CpeaHETO OO0IIero oOpa3oBaHMsl, ABTOPCKOW MPOTPaMMBbI 10 TE€OMETPUHU
byty3oBa B.®., Bxoasmeil B cOopHuK pabounx mporpamm /-9 Kjaccel: mocodue st
yauTenei o0eoopa3on. opranuzanuii / [coct. T. A. Bypmuctpoa]. — 2-e u3a., n1opao.
— M.: ITpocsemienue, 2020. — 95 c.

Y4yeOHO-MEeTOINUECKU I KOMILIEKC: dIocC «['eomeTpus 7-9» IS
oOmeoOpa3oBarenbHbix opranuzanuii. ABropsl JI.C. AtanacsH, B.®. byryzos, C.b.
Kanomres, O.1". ITo3nsk, U.W. FOquna - 5-¢ uznanue Mocksa «IIpocsemenue» 2014

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPEJIMETA

JINYHOCTHBIE peE3yJabTaTbl

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTpaMMbl yuyeOHOro mpeaMera «MareMaTukay
XapaKTEepU3YIOTCSA:

IIaTpuoTHYecKoe BOCIIMTAHUE. IIPOSIBICHUEM MHTEpECa K IPOLLIOMY U HACTOALLIEMY
POCCUHCKOM MaTEMAaTHUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHUAM POCCUHCKUX
MaTeMaTUKOB M POCCHUMCKOM MAaTeMaTU4YECKOW IIKOJIBI, K HCIIOJIb30BAaHUIO 3THUX
JOCTMKEHMM B JPYTrUX HayKaX M NpUKIagHBIX cdepax. ['pamxmaHckoe W TyXOBHO-
HPAaBCTBEHHOE BOCIIMTAHUE!

o ['0TOBHOCTBIO K BBIIOJIHEHHIO 0013aHHOCTEH I'paXk/1aHNHA U pean3aliy ero npas,
IPEJCTAaBICHUEM O MaTeMAaTHUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PAa3IMYHBIX
CTPYKTYP, SIBJICHUI, IPOLIEAYP IPAKIAHCKOTO 00IIeCTBa (BBIOOPHI, ONPOCHI U TIP.);

o TOTOBHOCTBIO K OOCYXJIEHHIO ATUYECKUX MPOOJIEM, CBSI3AHHBIX C MPAKTUYECKUM
IIPUMEHEHUEM JIOCTYIKEHMM HAyKH, OCO3HAaHUEM BaXHOCTU MOPAJIBHO-DTHUYECKUX
MIPUHLNIOB B AEATEIBHOCTA YYEHOTO.

TpynoBoe Bociuranue:

o YCTaHOBKOM Ha AaKTMBHOE YyYacTHE€ B PELIICHUM NPAKTHYECKUX 3a4ad
MaTeMaTUYECKOW  HAIIPABJIICHHOCTH, OCO3HAHMEM  BaXXHOCTU  MAaTeMaTH4YECKOIO
oOpa3oBaHMsI Ha MPOTSKEHUUM BCEW JKU3HU U YCHEIHON mpodeccuoHaIbHOM
NEeSATENBbHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHUI;

o OCO3HAaHHBIM  BBIOOPOM U  TOCTPOCHHEM WHJUBUIYaJbHOW TPACKTOPUHU
00pa30BaHUsI U JKU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOILIECTBEHHBIX
OTPEOHOCTEH.

JcTeTHYECKOE BOCITUTAHHUE!

CrocoOHOCTh K SMOIMOHAIBHOMY U 3CTETUYECKOMY BOCIPHUSTHIO MaTEMaTHUYECKHUX
O0OBEKTOB, 3a/ad, pEIICHUN, PACCYXKICHUN; YMEHUIO BHACTh MaTEeMaTHYECKUE
3aKOHOMEPHOCTHU B UCKYCCTBE.

I{eHHOCTH HAYYHOTO MO3HAHUSA:



° OpueHTanMei B JEATEILHOCTH HA COBPEMEHHYIO CHCTEMY  HAay4YHBIX
IIPEJICTABIICHUH OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHS 4YeJIOBEKa, NPHPOALI H
00IIIeCTBA;

° MOHUMAHUEM MaTeMaTHYECKOW HAyKW Kak C(hephbl YeTOBEUECKON NEATeTLHOCTH,
ATANoB €€ pa3BUTHUSA U 3HAYMMOCTH JIUIS Pa3BUTHS [IUBUIN3AIINN;

° OBJIAJICHUEM SI3BIKOM MAaTEMaTHKHA M MAaTEMaTUYECKON KyJIbTYpPOU KaK CPEeICTBOM
MO3HAHUS MUPAa;

° OBJIaJICHUEM IMPOCTCHIIMMH HaBBIKAMH MCCIICIOBATEIIBCKOMN JACITCIIBHOCTH.

Pu3nyeckoe BOCIUTAHNE, GOPMUPOBAHME KYJIbTYPbI 310POBbSi H 3MOLMOHAIBHOTO
0/1aromoJry4us:

o ['0OTOBHOCTBIO MPUMEHSITh MATEMAaTUYECKHUE 3HAHMSI B MHTEPECAX CBOETO 3/I0POBbSI,
BEJCHMSI 3/10pOBOT0 00pa3a *KHU3HU (310pOBOE MUTAHUE, COAJAHCUPOBAHHBIN PEXUM
3aHATHI U OTABIXA, pETyJIApHas PU3NYECcKasi aKTUBHOCTB);

o c(OpMUPOBAHHOCTHIO HaBbIKA PEQIIEKCUH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY
Y TAKOTI'O e Mpasa JIPyroro 4eyioBeka.

IKOJIOTNYECKOe BOCTIUTAHUE:

o OpHEHTaleld Ha MPUMEHEHWE MaTeMaTHYeCKHX 3HAHWH I pPEeIIcHHUS 3a1ad B
00JIaCTH COXPAHHOCTH OKPYXKAIOIIeH Cpelbl, TIIAaHUPOBAHUS MTOCTYIIKOB W OIICHKU HX
BO3MOYKHBIX MTOCJICICTBHM JIJIS1 OKPYIKAIOIIEH CPEJIbI;

o OCO3HAaHMEM TIJIO0ATBHOTO XapaKTepa HKOJIOTMYECKUX MpoOieM U myTed HX
penieHus

JInuHoCTHBIE pe3yJbTaThl, O0eceYUBAKIIHNE ANANTANUIO O00y4aloulerocsa K
U3MEHSIIOIIMMCS YCJIOBHUSAM CONMAIBHOW M MPUPOIHON cpeabl:

o TOTOBHOCTBIO K JICUCTBHSM B YCIIOBUSX HEOTIPEAEIEHHOCTH,

o MOBBINICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO IeATEITbHOCTD,
B TOM WYHCIIE YMEHHE YUYUThCA Yy JPYTUX JHoJied, NpuoOperaT B COBMECTHOMN
JIeSITeTbHOCTH HOBBIE 3HAHWS, HABBIKA U KOMIIETCHIIUH U3 OTbITA APYTHX;

o HE0OXOAMMOCTHIO B POPMUPOBAHUU HOBBIX 3HAHUH, B TOM YKciie (POPMYITUPOBATH
UJIeH, TIOHATHS, TUTIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIC paHEe HE U3BECTHHIX,
o OCO3HaBaTh JACPUIIUTHI COOCTBEHHBIX 3HAHUI M KOMIICTCHTHOCTEH, TUTAHHUPOBATH
CBOE pPa3BUTHE;

. CIIOCOOHOCTBIO OCO3HABAThH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYAIINIO KaK BbI30B, TPEOYIOIINI KOHTPMED, KOPPEKTUPOBATH TPUHUMAEMBIEC PEIICHUS
U JCUCTBUS,

o (bopMyIUPOBATh U OIICHUBATH PUCKH U TTOCIICICTBHS, (POPMUPOBATH OIIBIT.

MeTanpeaMeTHbie pe3yJabTaThbl

OcBoenuss mporpamMmbl  ydeOHOTO TipenMmeTra «MaTemaTukay XapaKTepUu3yrTCs
OBJIAJICHUEM YHUBEPCAIbHBIMU MO3HABATEJbHBIMHM JICHCTBUSIMH, YHHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMH  JICUCTBUSIMA W YHUBEPCAJIbHBIMU  PeryJsTHBHBIMU
JIEUCTBUSIMH.



Ynueepcanvnvie noznaeamenvnvle ynusepcanbhbic Mo3HABaTe/IbHbIE JICHCTBUS
obecrnieynBalOT (POPMHUPOBAHUE OCHOBHBIX IPOIECCOB MBIIUICHUS OOyYaromuXCs
(ocBOGHHE METOJIOB TIO3HAHMS OKPYXKAIOIIEro MHUpa; MNPUMEHEHHE JIOTHYECKUX,
HCCIIEIOBATEILCKUX OIepallvii, yMEHUH paboTath ¢ HHGQOpPMAIIUEH ).

Ba3oBrble Jiornueckue AeiicTBUA:

o BBISBJISITh U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKK MAaTEMaTUYECKHUX
00BEKTOB, MMOHSATHUI, OTHOIIIEHUN MEK]Ty TTOHSTUSIMU;
o bopMyIUpOBaTh ONpeieNieHUs MOHATUI; YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK

KJaccuuKanuu, OCHOBaHUS JUisi 0000IIEHHUS] W CPAaBHEHMS, KPUTEPUU MPOBOIUMOTO
aHaiu3a; BOCIPUHUMATh, (POPMYJIHPOBATH U  NPEOOPA3OBBIBATH  CYKICHHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIE, YACTHBIE U O0IIKE; YCIOBHBIE;

L BBIABJIATE MATCMATHYCCKHEC 3aKOHOMCPHOCTH, B3aMMOCBA3KW W IIPOTUBOPCYUSA B
CbaKTaX, JaHHBIX, HEI6J'IIOI[€HI/I$IX " YTBCPIKACHUAX,

L4 npeajaratb KpuTCpuu AJIs BBISABIICHUA 3aKOHOMCpHOCTCﬁ " HpOTI/IBOpC‘—II/Iﬁ;

L ACIaTb BBIBOABI C HCIIOJIB30BAHUCM 3dKOHOB JIOTHKH, JOCAYKTHBHLIX H

WHIYKTUBHBIX  YMO3aKJIIOUECHHM, yMO3aKIIOUEHHH 10 aHAJIOTWH;  pa3doupathb
JI0Ka3aTeNIbCTBA MATEMATUYECKUX YTBEPKACHUM (TIPSIMbIE U OT MPOTUBHOTO ), TPOBOIUTH
CaMOCTOSTENIbHO HECJIOKHBIC JJ0KA3aTeNIbCTBA MaTeMaTUYeCKuX (aKTOB, BBHICTPAUBATh
apryMeHTaIuIo, TPUBOJAUTH PUMEPHI U KOHTPIIPUMEPHI;

o 000CHOBBIBaTh COOCTBEHHBIC PACCYKACHUS; BEIOMPATh CIIOCO0 peleHus yueOHOoM
3a/1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHNUS, BEIOMPATh HAaNOO0JIee TIOIXO ST
C YYETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUCB)

Ba3oBble uccienoBaTebCcKue 1eiiCTBUSA:

o UCITI0JIb30BATh BOIIPOCHI KaK MCCIIEIOBATEIbCKUA HHCTPYMEHT IMO3HAHMUS;

o dbopMynHpoBaTh  BOMPOCHI,  (PUKCHUpYyIOIIME  MPOTHUBOpPEYHE, MpodJieMy,
CaMOCTOSATENIbHO YCTaHaBIMBAaTh HWCKOMOE U JlaHHOE, (opMUpOBaTh THUITOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UITUIO, MHCHHUE;

o MIPOBOJIUTH IO CAMOCTOSATEIHLHO COCTABICHHOMY IIIaHY HECJIOKHBIN SKCTICPUMEHT,
HEeO0O0JIbIII0E UCCIIEI0BAHUE 110 YCTAHOBJIEHUIO 0COOCHHOCTEN MAaTEMAaTHYECKOTO O0BEKTA,
3aBUCUMOCTE 00BEKTOB MEXIAY COOOM;

o CaMOCTOATENEHO (OPMYJIMPOBATh OOOOIIEHUST W BBIBOABI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, UCCIEAOBaHMS, OICHUBATH JOCTOBEPHOCTH MOJyYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHHI MPOrHO3UPOBATH BO3MOKHOE Pa3BUTHE MpoIlecca,
a TaK)Ke BBIIBUTATH MPETOIOKECHHS O €0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaumeii:

o BBISIBIIATH ~ HEIOCTATOYHOCTh W HM30BITOYHOCTh  HMH(POPMAIUM, JAHHBIX,
HEOOXOMMBIX TSl PEIICHUS 3a]a4¥; BIOMPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh U
WHTEPIPETUPOBATH UHHOPMAITUIO PA3TUYHBIX BUIOB B (OPM MPEICTABICHNUS,

o BBIOMpATh (hopmy mpeacTaBiaeHUs WHGOPMAIIMN U WILTIOCTPUPOBATH pellacMbIe
3aJlauyu CXeMaMHu, TuarpaMmmMamMu, HHOU rpauKoi 1 MX KOMOWHAIIUSIMU,

o OIICHMBATh HAIEKHOCTh MH(POPMAITUU 10 KPUTEPHSIM, TTPESIIIOKCHHBIM YUHUTEIIEM
WM COPMYITHMPOBAHHBIM CaMOCTOSTEIIBLHO.

YHuBepcajibHbIe KOMMYHUKATHBHbIE neicTBus 00€CIIeunBAIOT
c(hOpPMHUPOBAHHOCTH COITMATBHBIX HABBIKOB O0YJAIOIITIXCS.

Oo0wenue:



° BOCIIPUHHMATh ¥ (OPMYJIHUPOBATH CYKIACHUS B COOTBETCTBHH C YCIOBHUSIMH H
LIEJISIMH OOIIEHUS,;

o SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U IMTUChMEHHBIX
TEKCTaxX, JaBaTh MOSCHEHUS IO XOJy PEIICHUS 3a/Jadd, KOMMCHTHPOBATh MOJYYCHHBIN
pe3yibTaT;

o B XOA¢ OOCYXXICHHs 3aJaBaTh BOIIPOCHI II0 CYIIECTBY OOCY>KIAaeMOM TEMBI,
IpoOJIeMBI, PeIIacMOl 3a/1aur, BHICKA3bIBaTh UJCH, HAIICIICHHBIC HA IIOUCK PEIICHUS,

o COIIOCTABJISATh CBOM CYXACHHUS C CYXICHHSMH IPYTHX YYaCTHHKOB JIUAjIora,
0OHapY>XUBaTh PA3IUINE U CXOJICTBO ITO3UITUIL;

o B KOppEKTHOW ¢opMe (OpPMYIUPOBATh PA3HOTJIACHSA, CBOM BO3PAXKCHUS;
IPEJICTABIIATh PE3YJbTAThl PEIICHUS 3aJlauM, SKCIICPUMEHTA, MCCIICIOBAHUS, TIPOCKTAa;
CaMOCTOSTEIIbHO BBIOMPATh (OpMAT BBICTYIUICHHS C y4E€TOM 3ajad NpE3CHTAIlUU U

0COOEHHOCTEH ayJINTOPHUH
CoTpyaHuvecTBo:

o IIOHUMAaTh M HCIOJB30BaTh IPEHUMYIICCTBA KOMAHIHONW W HWHIWBHIYaJIbHON
pabOTHI IIPU PEHICHUN YICOHBIX MAaTEMAaTHICCKHX 3a]1a4;

o IPUHUMATh 1I€JIb COBMECTHOM JCSATEIbHOCTH, IUIAHHUPOBATh OPTaHU3AIUIO

COBMECTHOM pabOThI, paclpeaenaTh BUIAbl padoT, IOTOBAPUBATHCS, OOCYKIaTh MPOIIECC
U pe3yJibTat paboThl;

° 000011aTh MHEHHS HECKOJILKUX JIFOJICH;

o y4acTBOBaTh B  TIPYNNoOBBIX (Qopmax paboTel  (0OCykaeHus, OOMEH
MHEHHUSMH, MO3TOBBIC IIITYPMBI | JIp.);

o BBITIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEUCTBUS C JAPYTUMH

YJIEHAMH KOMAaHJbl; OIICHMBAaTh KAaueCTBO CBOEro BKJIaJa B OOIMA MPOAYKT IO
KpUTepusiM, chOpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUS

YHuBepcajJbHbIe peryjasiTuBHbIE TeUCTBUS o0ecreunBarT
dhopmupoBaHue CMBICIIOBBIX YCTaHOBOK u YKU3HEHHBIX HaBBIKOB
JIMYHOCTH.

Camoopranusamnus:

o CaMOCTOSITeJIbHO COCTaBJISAThH IUIAH, aJITOPUTM PEIICHUS 3a/1aud (MJIM €ro YacTh),

BBIOMpPATh CMOCOO pelieHuss ¢ YYETOM MMEIONUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAapHAHTHI PEIICHUH C y4ETOM
HOBOI MH(pOpMaLIUH.

CaMOKOHTPOJIb

o BJaJeTh  Croco0amMu  CaMONpPOBEPKH,  CAaMOKOHTPOJIS  Mmpolecca U
pe3yibTaTa peleHUsI MaTEMaTHYECKOM 3a/1a4Hu;

o NPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh IPH PELICHUM 3aJa4H,

BHOCHUTbH KOPPEKTHBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJIECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

o OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa JEATENIBHOCTH IIOCTABJICHHOW WEMU U
YCJIOBHSIM, OOBSCHATH MPUYMHBI JOCTHKEHUS WM HE JOCTHKEHUS LN, HAaXOJIUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IIpeameTHbIe pe3yabTaThl OCBOCHHS pado4yell MPOrpaMMbl



o 3HATh TPUTOHOMETPUYECKUE (HYHKIIUHA OCTPHIX YTIJIOB, HAXOIUTh

C UX TOMOIIBIO PA3IUYHBIE 3JIEMEHThl MPSMOYTOJBHOIO TPEYTOJbHUKA («pElIeHUe
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB») HAXOJUTh (C MOMOIIBIO KAJIBbKYISATOpPA) JUIMHBI U
YIJIBL JJ1s1 HE TAOJIMYHBIX 3HAYCHUMH;

o MOJIb30BaThCsA (POpMyJIaMH TPUBEACHHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM JUIsI HAaXxOXICHHUS COOTHOLICHUM MEXAYy TPUTOHOMETPUUYECKUMU
BEJINYMHAMY;

o MCIOJIb30BaTh TEOPEMbI CHHYCOB U KOCUHYCOB JJISI HAXOXKICHUS

Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIBLHUKOBY ), IPUMEHSTh UX TIPU
PEILICHUY TEOMETPUUECKHX 3a/1aY;

o BJIQJICTh TMOHATHSAMH TPeoOpa3oBaHUsl IMOJOOWs, COOTBETCTBEHHBIX 3JICMCHTOB
oJ00HBIX UTYD;
o M0JIb30BaThCS CBOWCTBAMHU TIOJO0MSI MPOHW3BOJIBHBIX (UTYpP, YMETh BBIYUCIATH

JUIMHBl W HAaxXOJUTh YIJIbI y TOJMO0OHBIX (GUTYp, NMPUMEHATH CBOMCTBA MOJOOHS B
MPAKTUYECKUX 3aJladyax YMETh MPUBOJAUTH MPUMEPHI OJAOOHBIX (QUTYP B OKPYKaIOIIEM
MHUpE;

o MOJIb30BaThC TEOPEMAaMU O MPOU3BEICHUU OTPE3KOB XOpJ, O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTelIbHOM!;

[Tonb3oBaTbCs BEKTOpaMH, TMOHUMATh UX TEOMETPUYECKUN W (PU3UYECKUI CMBICI,
MPUMEHSTH UX B PEIICHUN TEOMETPUUYECKUX U (PU3UUECKUX 3a]1a4, TPUMEHSTH CKaISIPHOE
MIPOU3BEACHUE BEKTOPOB I HAXOXKIAEHUS JIJIMH U YTJIOB;

o ITOJIb30BATHCSA METOJIOM KOOPAWHAT Ha IIJIOCKOCTH, TPUMEHSATh
€ro B PELICHUH F'€OMETPUYECKUX U IIPAKTUYECKUX 3a1a4;

o BJIAJICTh IIOHATUSAMH IIPABUIBHOTO MHOTOYTOJIbHUKA, JUIMHBI OKPYKHOCTH, JJIHHBI
IyTH OKPYKHOCTHU U PaJUaHHON MEpHI yIJa;

o YMETb BBIUHUCIIATH IUIOIIAAb KPyra ¥ €ro 4acTeu;

IIPUMEHATH ITOJIyYECHHbIE YMEHHMS B IIPAKTUYECKUX 3a/1a4aX;

o HAXOJUTh OCH (MJIU LIEHTPbl) CHMMETPUU (PUTYP, TPUMEHSATD ABH>KEHHUS TIIOCKOCTH
B IIPOCTEUIINX CIy4asX;

o IIPUMEHSTH IIOJyYECHHbIC 3HAHWsS HAa NPAKTHUKE — CTPOUTh MAaTEMaTHYECKHE

MOJCIH TSl 3a7a4 PeabHOW KU3HH M MPOBOJUTH COOTBETCTBYIOIIUE BBIYMCICHUS C
MIPUMEHEHUEM MOJJ00U S K TPUTOHOMETPUIECKUX (PYHKITHH (TIONB3YACH, T HEOOXOAUMO,
KaJIbKYJIITOPOM)

COIAEPKXAHUE YYEBHOI'O IIPEJIMETA

Cunyc, xocunyc, TtanreHc yrioB or O go 180. OCHOBHOE TPUTIOHOMETPUYECKOE
ToxaectBo. Dopmyiibl npuseneHus. Pemienue TpeyrojibHUKOB. Teopema KOCHHYCOB U
TEOpEMa CHHYCOB. PenieHue mNpakTUYECKHX 3a7ad C MCHOJIb30BAHUEM TEOPEMBI
KOCHHYCOB 1 TeopeMbl CUHYCOB. [IpeoOpazoBanue nogobus. [1ogooue cooTBETCTBEHHBIX
ANEMEHTOB. TeopeMa O TMPOU3BEACHHUH OTPE3KOB XOPZ, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYIMX, TeopeMa O KBaJpare KacaTeiabHOW. BekTtop, anmHa (MOIyJib)
BEKTOpa, COHAIIPABJICHHbIE BEKTOPBI, IPOTUBOIIOJOKHO HANpPaBJIECHHBIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpAallMd HAJ BEKTOPAMH.



Paznoxxenue BekTOpa MO JBYM HEKOJUIMHEApHbIM BekTopaM. KoopamHatel BekTOpa.
CkansipHoe TpPOU3BEJICHUE BEKTOPOB, MPUMEHEHHUE MJI1 HAXOXKACHUS UIMH U YIJIOB.
JlekapTOBBl KOOpPJIMHATHI Ha IUIOCKOCTH. YPAaBHECHHUS MPAMOM M OKPYKHOCTH B
KOOpJIMHATAaX, IEPECEYEHUE OKPYKHOCTEM M TNpsAMBIX. MeETon KOOpAMHAT U €ro
npuMmeHenue. lIpaBunbHble MHOTOYroOJibHUKHM. JliMHa oOkpyxHOCTH. ['pamycHas wu
paavaHHas Mepa yria. Berauciaenue e aQyr okpykHocTeu. [lnomanes kpyra, cekropa,
cerMeHTa. JIBU>KeHHs Ha MIIOCKOCTH Y BHYTPEHHUE CUMMETpUH DUTyp (3JIEMEHTapHbIE
npeactasienus) [lapannensHbiit nepenoc. [ToBopor.

TEMATHYECKOE IINTAHUPOBAHHUE
TemaTnueckoe NIAHMPOBAHHE Y4YeOHOI0 IpeAMETa TIeOMETPHUSl COCTABJIEHO C
y4yeToM padoueil mnporpaMMsbl BocnUTAaHUsA (MoayJab «IIIKOJIbHBIA YPOK»).

Peanu3zanus BoCHIUTATENbHOI0 NOTEHIIHAJIA YPOKA MPEANOJIaraer:
YCTAHOBJICHHE JIOBEPUTENBHBIX OTHOUICHUM MEXAYy YYHMTEIEM M €ro Y4YEeHUKaMH,
CHOCOOCTBYIOIIUX IMO3UTHBHOMY BOCIHPHUATHIO YYAIIUMHUCS TpeOOBaHUI M MPOCHO
YUMTEJs, NPUBICYCHUIO WX BHUMAaHUS K OOCyXJaemMoill Ha ypoke HH(OpMalWH,
aKTUBH3ALlMU UX IMO3HABATEIbHOMN JAESITEIbHOCTH;
noOYyKJIEHNE HIKOJIBbHUKOB COONIONATh Ha YPOKE OOIICNPUHATHIE HOPMBI MOBEJICHUS,
npaBujia OOIICHUS CO CTapiIMMU (YUUTEISIMH) U CBEPCTHUKAMH (ILIKOJIHHUKAMM),
NPUHIUIBI Y4€OHON AUCIUIUIMHBI U CAMOOPIaHU3aLNK;
IIPUBJICYEHNE BHUMAHUS IIKOJIBHUKOB K [IEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha ypOKax
SBJICHUI, OopraHu3amus ux paboThl ¢ MOITy4aeMOW Ha YpPOKE COLMAJIBHO 3HAYMMOMU
uHpopManel — MHULMMPOBAHUE €€ 00CYKIEHUS, BHICKA3bIBAaHUS YUALUMUCS CBOETO
MHEHHUS 110 €€ MOBOJTY, BEIPAOOTKH CBOETO K HEM OTHOLIEHMUS;
UCIIOJIb30BaHUE BOCHHTATEIbHBIX BO3MOXKHOCTEH COIEp)KaHUsA Y4eOHOro mIpeamera
4yepe3 JEMOHCTPALMIO JETAM NPUMEPOB OTBETCTBEHHOIO, IPAXKIAHCKOIO MOBEJEHUS,
IPOSIBJICHUSI YEJIOBEKOIIOOUS U 100pOCEPAECUHOCTH, Yepe3 Mo00p COOTBETCTBYIOIINX
TEKCTOB JJIl UT€HHMSI, 3a/1a4 JUIsl pelIeHus], MPOOJEMHBIX CUTyaluui aJig 00CyXK/IeHUS B
KJIacce;
NPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (POPM palbOThl yHAUIUXCS: MHTEIUIEKTYaIbHBIX
UTp, CTUMYJIHUPYIONIMX MO3HABATEIbHYI0O MOTHBALMIO IIKOJBHHUKOB; JHIAKTHYECKOTO
TeaTpa, TIJI€ TMOJIy4YEeHHbIE Ha YPOKE 3HaHMUS OOBITPHIBAIOTCA B TearpajbHBIX
MOCTAHOBKAX; IUCKYCCHIA, KOTOpPbIE JAIOT YYAIIUMCS BO3MOKHOCThH MPUOOPECTH OMBIT
BEJICHUSI KOHCTPYKTHUBHOTI'O TUAJIOTa; TPYNIIOBOM paboThI i pabOThI B Mapax, KOTOpbIe
y4arT IIKOJbHUKOB KOMaHIHOW padoTe U B3aUMOJEUCTBHUIO C APYTUMU JE€TbMU;
BKJIFOUEHHE B YPOK UT'POBBIX IPOLEAYP, KOTOPBIE MOMOTalT MOAAEPKATh MOTHBALIMIO
JeTeN K MOJYyYEHHUIO 3HaHUI, HAJIAXKUBAHUIO TTO3UTUBHBIX MEXIMYHOCTHBIX OTHOILIEHUI
B KJIacce, IOMOTaloT YCTaHOBJICHUIO JOOpOrKenaTeabHON aTMochepsl BO BpeMsl ypOKa;
opranu3anus medcTBa MOTUBUPOBAHHBIX W JSPYAUPOBAHHBIX YYaIIMXCS HaJl HUX
HEYCIEBAOIMMHU OAHOKJIACCHUKAMU, JAOIIET0 IIKOJIbHUKAM COLMAJIBHO 3HAYMMBIN
OMBIT COTPYAHUYECTBA ¥ B3aUMHOW MTOMOIIY;
WHULMAPOBAHUE W TOAJIEPKKA MCCIEAOBATEIBCKON AESITENbHOCTU IIKOJIBHUKOB B
paMKax peanu3alMd MMH WHJIWMBHUIYalbHBIX W TPYIIOBBIX HCCIEI0BATEIbCKUX
MPOEKTOB, YTO JIACT IIKOJIbHUKAM BO3MOKHOCTh MPUOOPECTH HABBIK CAMOCTOSITEIIBHOTO



pelIeHus TEOPEeTUYECKOM NpoOJieMbl, HaBbIK TIeHEpUpPOBaHUS U  O(OPMIICHHUS
COOCTBEHHBIX WJCH, HABBIK YBAKUTEIBHOTO OTHOIICHHUS K UYXUM UM,
oOopMIICHHBIM B paboTax APYTUX HCCIEAOBATECH, HaBBIK MyOIMYHOTO BBICTYIUIICHHS
nepel ayquTOPUEN, apryMEHTUPOBAHUS U OTCTAUBAHUS CBOCU TOUKH 3PCHHUSL.

No | Tema/Pa3znen Komnyec | Kontpo
TBO JIbHBIE
4acoB paboTHI

[ToBTOpEHHUE MporpaMmhbl 8 Kilacca 2 0

1 | BekTopsl 11 1

2 | MeTtoa KoopuHAT 18 0

3 | CooTHOIIECHUST MEXTY CTOPOHAMU U yTIIaMHU 21 1

TpeyroibHuKa. CKAIIpHOE MPOU3BEJICHIE BEKTOPOB

4 | lnuHa OKPY>KHOCTH M IUIOIIAIb KpyTa 16 1

4 | JIBmkeHUs 9 0

5 | HauanpHbIe CBEJICHHS U3 CTEPEOMETPUH 13 1

6 | [ToBTOpenme 8 0

7 | Pe3epn 4 0

Hroro 102 4

KAJIEHIJAPHO-TEMATHYECKOE INTAHUPOBAHUE

Ne No Paznen/Tema Jara
n/m ypokKa
B IInan dakTt
TEeMe

1 1 [ToBTOpEHUE MpOrpaMMbl 8 Kilacca

2 2 [ToBTOpEHUE MpOrpaMMbl 8 Kilacca
BekTopsbi (114)

3 1 [TonsaTHe BeKTOpa

4 2 PaBeHCTBO BEKTOPOB

5 3 OTKIapIBaHUE BEKTOPA OT JaHHOU
TOYKHU

6 4 CyMMma IByX BEKTOPOB.

7 5 3aKOHBI CJIO’KEHHUS BEKTOPOB.
[IpaBuio napasienorpamma

8 6 CyMMa HECKOJIbKHX BEKTOPOB.

9 7 BrlunTanue BEKTOPOB

10 8 YMHOXEHHE BEKTOpa Ha YUCJIO.

11 9 [IprumeHeHne BEKTOPOB K PELIEHUIO
3a/a4y

12 10 Cpenssisg TUHUS Tpaneyuu

13 11 CpenHss TMHUS Tpaneuuu




Metoa koopauHat (184)

14 1 KoopannaTel BeKTOpa

15 2 CBs13b MEXKy KOOpAUHATAMU
BEKTOpPA U KOOPAMHATAMU €r0 Hauaja
Y KOHIIA

16 3 [IpocTeiinue 3a1a4u B KOOpJIMHATaX

17 4 [IpocTeiinue 3a1auu B KOOpJIMHATaX

18 5 [Ipocreiimme 3a1a4u B KOOpAUHATAX

19 6 KonTpoasnasi padora Ne 1
«BekTopb».

20 7 VYpaBHEHUE TMHUH HA IJIOCKOCTH.
AHanu3 KOHTPOJIBbHOW pabOThI

21 8 YpaBHEeHHE OKPYKHOCTH

22 9 YpaBHEHUE OKPYKHOCTH

23 10 YpaBHEHHE OKPYKHOCTH

24 11 YpaBHEHHUE OKPYKHOCTH

25 12 YpaBHeHue npsiMon

26 13 YpaBHeHHE IpsIMOT

27 14 YpaBHeHue npsiMon

28 15 YpaBHeHue npsiMon

29 16 Penrtenue 3amau

30 17 B3anmnoe pacronoxenne IByx
OKPY>KHOCTEM

31 18 O606mmenue o Teme «BexkTops» u
«MeTto KoopIuHaT
CooTHOIIEHUA MEeXKITy CTOPOHAMH
U yIJ1aMH TPeYyroJibHUKA.
CkansipHoe npousBe/ieHHe
BEKTOPOB (214)

32 1 CuHycC, KOCUHYC, TAHT'€HC, KOTAaHT€HC
yTia

33 2 Teopema o mIoIIa M TPEYTOJbHUKA

34 3 Teopema o TIOMAM TPEYTOJIHHUKA

35 4 Teopema CUHYCOB

36 5 Teopema CUHYCOB

37 6 Teopema KOCHHYCOB

38 7 TeopeMa KOCHHYCOB

39 8 PeleHue TpeyrojbHUKOB

40 9 Pelenue TpeyrojibHUKOB

41 10 Pelienne TpeyroJibHUKOB

42 11 Pelienne TpeyroJibHUKOB

43 12 Konrpoabnas padora Ne2

«CoOTHOLICHUSI MEXKAY CTOPOHAMH
U YIJIAMH TPEYroJbHUKA.)




44 13 N3mepurenbHbie padoThl. AHAIU3
KOHTPOJILHOM paOOThI

45 14 Yron Mexy BEKTOpaMHu

46 15 CkansipHoe nIpou3BeJICHHE BEKTOPOB

47 16 CkansipHO€ IPOU3BEICHUE BEKTOPOB

48 17 CkansipHoe IpOU3BEICHUE B
KOOpJMHATAX

49 18 CkaysipHOE TIPOU3BEICHUE B
KOOPJIMHATAX

50 19 CBoJiCcTBa CKAJISIPHOTO MTPOMU3BEICHUS

ol 20 Pewmenue 3amau

52 21 O06006mienue 1mo teme «COOTHOILIEHUS
MEXTy CTOPOHAMH H yTIIaMHU
TpeyroyibHuKa. CKalspHOe
IPOU3BEJICHUE BEKTOPOBY
JIJIMHA OKPYKHOCTH U IJIOIIAAb
kpyra (164)

53 1 [IpaBuIbHBIE MHOTOYTOJBHUKHU

54 2 DopMyIIbl 111 BEIYUCICHUS TTOIATN
MIPaBUIILHOTO MHOTOYTOJIBHHUKA, €TO
CTOPOHBI U pajinyca BIIUCAHHON
OKPYKHOCTH

55 3 DopMyJIbI 111 BEIYUCICHUS TITOIIATN
MPaBUILHOTO MHOTOYTOJIbHHUKA, €TO
CTOPOHBI U pajinyca BIIUCAHHON
OKPYKHOCTH

56 4 [TocTpoeHne mpaBUIIbHBIX
MHOTOYTOJIHHUKOB.

S7 5 [TocTpoenune npaBUIBHBIX
MHOTOYTOJIHHUKOB.

58 6 JnuHa OKpyKHOCTH

59 7 JnuHa OKpyKHOCTH

60 8 JInrHa OKpY>KHOCTH

61 9 [Tnomans kpyra

62 10 [Tnomane kpyra

63 11 [Tnomane kpyra

64 12 [Iomaas KpyroBoro ceKTopa

65 13 Pemenue 3amau

66 14 Pemenue 3amau

67 15 Pentenue 3amau

68 16 Kontpoabnasi padora Ne3 «/liimna
OKPY/KHOCTH H IJIOIIAAb KPYra»
JIBu:kenus (94)

69 1 OTo0OpakeHHEe TIOCKOCTH Ha ceOsl.

AHanM3 KOHTPOJIBbHON PabOThI




70 2 [Tonsatne nBMXXKEHUS

/1 3 [TapanienbHbIN NEPeHOC

72 4 [TapanienbHbIN HEpeHoC

73 5 IToBopoT

74 6 IToBopoT

75 7 Penrenue 3amau

76 8 Pemenne 3amau

77 9 Pemenne 3amag
HauyajbHbIe cBeleHHus U3
crepeomerpuu (134)

/8 1 [IpenMeT cTepeoMeTpus

79 2 MHororpanHUK

80 3 [Tpuzma

81 4 [Tapannenenunen

82 5 OO0ObeM Tena

83 6 CBoiicTBa MPSMOYTOJIHEHOTO
napaJiieenune1a

84 7 [Tupammia

85 8 [umasap

86 9 Konyc

87 10 ITap u chepa

88 11 006 akcnomax IJIaHUMETPUHU

89 12 006 akcroMax MIaHUMETPUHU

90 13 Kontpoabnas padora Ne4
«HTorosas»
IToBTOpenue (84)

91 1 Pemenue 3amau n3 0a3bl JaHHBIX
OUIIN st moarorosku x [ A.
AHanu3 KOHTPOJIbHOW paboThI

92 2 Pemrenne 3amaq u3 0a3bl JaHHBIX
OUIIN st moarorosku k [ A

93 3 Pemenue 3amay n3 0a3bl JaHHBIX
OUIIN st nonroroBku k I A

94 4 Pemenue 3amay n3 0a3bl JaHHBIX
OUIIN st noarorosku k I A

95 5 Pemrenne 3amaq u3 0a3bl JaHHBIX
OUIIN st moproroBku k I A

96 6 Pemenue 3amau n3 0a3bl JaHHBIX
OUIIN st moproroBku k I A

97 7 Pemrenne 3amaq u3 0a3bl JaHHBIX
OUIIN st nonroroBku k [ A

98 8 Pemrenne 3ama4 u3 0a3bl JaHHBIX

OUIIN st moarorosku Kk I A

Pe3epB (44)




99

Pemrenue 3amau u3 0a3pl JaHHBIX
OUIIN st noaroroBku kK [ A

100

Pemrenue 3amau u3 0a3bl JaHHBIX
OUIIN st moarorosku k [ UA

101

Pemenue 3amau n3 0a3bl JaHHBIX
OUIIN st moaroroBku k [ A

102

Pemenue 3amau n3 0a3bl JaHHBIX
OUIIN st moaroroBku k [ A




PABOYAS ITPOI'PAMMA
IO MPEIMETY «I'EOMETPUS»
9-BKJIACC



MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma cocrtaBiieHa Ha ocHOBe (dDenepanbHOr0 ToCyaapCTBEHHOIO
00pa3oBaTeNbHOTO CTaHJApTa OCHOBHOrO oOIIero oOpa3oBaHus c yderoM Paboueit
IpOrpaMMbl BOCIMTaHUS HayaJlbHOTO OOIIEr0 OO0pa3oBaHUs, OCHOBHOI'O OOIIEro
oOpa3oBaHusi, cpeAHero oduiero oOpa3oBaHusl, aBTOPCKOW MPOrpamMMBbl 10 T€OMETPUU
A.I'. Mepznsik, B.b. Tlononckuii, M.C. Axup, E. B. byuko reomerpus: pabouas
mporpamma; 5-9 Kiaccel 001e00pa3oBaTEIbHBIX OPraHU3AIINN.

VY4ebHo-MeTonMuecKkuii kKoMmIieke: ['eomerpust 9 kimacc mis oOmeo0pa3oBaTeIbHBIX
opranuzauuii. ABtopsl: A.I'. Mep3nsk, B.b. Ilomonckuii, M.C. Axup. WU3narenbcTBo
Benrana-I'pad, 2018.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPEJIMETA

JIMYHOCTHBIE Pe3yJibTAThI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTpaMMbl yueOHOTo mpenmera «MaTemaTukay
XapaKTEepU3yOTC:

IMaTpuoTnyeckoe BOCIUTAHME: MPOSIBIICHUEM MHTEpPECA K MPOIUIOMY M HACTOSIEMY
POCCHICKOM MaTE€MaTUKH, LEHHOCTHBIM OTHOIICHHEM K JOCTHKEHUSIM POCCHUUCKHUX
MAaTEMATUKOB M POCCHUMCKOW MAaTEMaTUYECKOW IIKOJbI, K HCHOJIB30BAHUIO JTUX
JOCTUKEHUW B JPYTMX HayKax M NpukiIagHbeix chepax. I'paknanHckoe H TyXOBHO-
HPABCTBEHHOE BOCIIUTAHHE!

o ['0OTOBHOCTBIO K BHIMIOJHEHUIO 003aHHOCTEN IpaXKJJaHWHA U pPeaTu3alliu €ro Mnpas,
MPEJCTABIICHUEM O MAaTeMaTUYeCKUX OCHOBax (DYHKIMOHUPOBAHUSI Pa3IUUYHBIX
CTPYKTYP, SIBJICHHH, TIPOIEAYP IPAKIAHCKOr0 00IIecTBa (BBIOOPHI, OMPOCHI H IIP.);

o TOTOBHOCTBIO K OOCYXKJICHHIO dTUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MIPUMEHCHUEM JIOCTUKEHHM HAYKH, OCO3HAHMEM BAXKHOCTH MOPAIBHO-3THYECKHUX
MIPUHIUIIOB B JEATEIBHOCTHA YUYEHOTO.

TpynoBoe Bociuranue:

o YCcTaHOBKOM Ha AaKTMBHOE Yy4aCTHE€ B PEIICHUM MNPAKTUYECKUX 3aaad
MAaTEMATUYECKON  HAIIPABJICHHOCTH, OCO3HAHUEM  BaXHOCTH  MaTEMaTUYECKOTO
oOpa3oBaHMsI Ha MPOTSKEHWU BCEW JKU3HU U YCHEIHON mpodeccuoHaIbHOM
JESTETLHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHU;

J OCO3HAHHBIM BBIOOPOM U  TIOCTPOCHHEM HHIUBUIYaTbHOW TPACKTOPUHU
o0Opa3oBaHMs W YKU3HCHHBIX IUTAHOB C YUYETOM JIMYHBIX MHTEPECOB W OOIICCTBCHHBIX
MOTPEOHOCTEH.

JcTeTn4ecKoe BOCIIUTAHUE!

CnocoOHOCTh K 3MOIMOHAIIBHOMY U 3CTETHYECKOMY BOCHIPUSITHIO MaTeMaTHYECKUX
O00OBEKTOB, 3aJad, pELICHUM, pacCy>KIECHUM; YMEHHIO BUJETh MaTEMaTHUUYECKHE
3aKOHOMEPHOCTU B UCKYCCTBE.

IleHHOCTH HAYYHOI'O O3HAHMS:


https://www.ozon.ru/publisher/ventana-graf-858944/

eOpueHTaluen B 1eTeIbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX MpPEJICTaBICHUN 00
OCHOBHBIX 32aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, TPUPOIbI U 00IIECTBA;

®[IOHMMAHHWEM MAaTEMaTUYECKON HAyKH KakK cepbl YETOBEUECKOU JACSATEIbHOCTH, STANlOB
e€ pa3BUTHUA U 3HAUUMOCTH JJI PA3BUTHUS IIUBUITU3AIINH;

®OBJIAJICHUEM S3BIKOM MATEMATHKH M MaTEMaTHYECKON KYJIbTypOH Kak CpelCTBOM
MTO3HAHUS MHPA;

®OBJIAJICHUEM MPOCTEHIIIMMU HABBIKAMU HUCCIIE0BATENbCKON NEATEIbHOCTH.
du3nyeckoe BocnuTanne, opMupoBaHHe KYJIbTYPhI 310POBbSI H IMOLMOHAIBHOTO
0J1aronosy4unsi:
o ['0TOBHOCTBIO MPUMEHSITH MATEMATUYECKHIE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBbSI,
BEJICHUS 3I0POBOT0 00pasza >KU3HU (30POBOE TMUTAHWE, COATTAHCHPOBAHHBIM PEKUM
3aHATHI U OTAbIXA, peryligpHas pusndyeckas akTUBHOCTD);
o c(hOpMHPOBAHHOCTHIO HaBbIKA pedIEKCHH, TPU3HAHUEM CBOETO MpaBa Ha OMIHOKY
M TaKOTO e Mpasa JIPyroro 4eioBeka.
IKOJIOTNYECKOe BOCTIUTAHUE:
o OpHEHTaleld Ha MPUMEHEHWE MaTeMaTHYeCKHX 3HAHWH I pPEeIIcHHUS 3a1ad B
00JIaCTH COXPAHHOCTH OKPYXKAIOMIEH Cpelbl, TIAaHUPOBAHUS MTOCTYIIKOB M OIICHKU HX
BO3MOYKHBIX MTOCJICICTBHM JIJISI OKPYIKAIOIIEH CPEJIbI;
o OCO3HAaHMEM TIJIO0ATBHOTO XapaKTepa 3KOJIOTMYECKUX NpoOJiieM U IMyTed Hx
perieHus
JInyHoCTHBIE pe3yJbTaThl, O0eceYUBAKIIHNE ANANTANUIO 00y4alouerocsa K
U3MEHSIIOIIMMCSH YCJIOBHUSAM CONMATBHOW M MPUPOIHON cpeabl:
o TOTOBHOCTBIO K JICHCTBHUSIM B YCIIOBHSIX HEOTIPEICIEHHOCTH,
o TTOBBIIIICHUIO YPOBHS CBOCH KOMITETCHTHOCTH YePe3 MPAKTHIECKYIO AeATEILHOCTD,
B TOM WYHCIIC YMCHHE YUYUThCA Yy JAPYTHX JIIOJEH, MpuoOpeTaTh B COBMECTHOMN
JIeSITeTbHOCTH HOBBIE 3HAHWS, HABBIKK U KOMIIETCHIIH U3 OTbITA APYTHX;
o HE0OXOMMOCTHIO B POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM YHCIie (HOPMYTUPOBATH
UJIeH, TIOHATHS, TUTIOTE3bI 00 O0BEKTAX U SIBJICHUSX, B TOM YHCIIC paHEe HE U3BECTHHIX,
o OCO3HaBaTh JCPUIIUTHI COOCTBEHHBIX 3HAHWM W KOMITETCHTHOCTEH, MIIAHUPOBATH
CBOE pa3BUTHE;
o CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYAIINIO KaK BBI30B, TPEOYIOIINI KOHTPMED, KOPPEKTUPOBATH TPUHUMAEMBIEC PEIICHUS
U JCUCTBUS,

® (opmynupoBaTh U OLICHUBATH PUCKH U MOCIEACTBUS, HOPMUPOBATH OTIBIT.

MeTanpeaMeTHbie pe3yJabTaThbl

OcBoenuss mporpamMmbl  ydeOHOTO TipenMera «MaTemaThka» XapaKTepU3YIOTCS
OBJIAJICHUEM YHUBEPCAJIbHBIMU I103HABATEIbHBIMU JICMCTBUSMH, YHHUBEPCAIBbHBIMU
KOMMYHHUKATUBHBIMH JEUCTBUSIMU U YHUBEPCATIbHBIMU PETYISTUBHBIMU JICHCTBHUSIMM.
Yuueepcanvnvie noznasamenvnovle neiictBus obecrieunBaroT (HOPMHUPOBAHHUE
OCHOBHBIX IIPOIIECCOB MBINUICHUS OOydJaromuxcs (OCBOCHHE METOJ0B IT03HAHUS
OKPY’KaroIIEro MUpa; MPUMEHEHHUE JIOTHYECKUX, UCCIIEA0BATEIbCKUX ONEpalfi, yMEHUN
paboTtathb ¢ uHbOpMaIuei).

ba3oBble Jioruuyeckue AeMCTBUA:



o BBIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MAaTEeMaTUYECKHUX
00BEKTOB, MMOHSATUH, OTHOIIICHUIN MEXTy TIOHSITHIIMU;

o bopMyIUpOBaTh OMpeiesieHUs MOHATUI; YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK
KJaccuduKanuu, OCHOBaHUS JUisi 000OIIEHUS] U CpPaBHEHUS, KPUTEPUU IMPOBOJUMOIO
aHalu3a; BOCIPUHUMATH, (QOPMYJIHPOBATH U  MPEOOPa3OBBIBATh  CYXKIICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIE, YACTHBIE U O0IIKE; YCIOBHBIE;

L BBIABJIATE MATCMATHYCCKHEC 3aKOHOMCPHOCTH, B3aMMOCBA3KW W IIPOTUBOPCYUSA B
CbaKTaX, JaHHBIX, H&6J’IIOI[€HI/I$IX " YTBCPIKACHUAX,

L npeajiaratb KpuTCpuu AJIs1 BBISABIICHUA SaKOHOMCpHOCTeﬁ )51 HpOTHBOpC‘-IHﬁ;

L ACJIaTb BBIBOALI C HCIIOJIb30BAHHUCM 3dKOHOB JIOTUKH, JOCAYKTUBHBIX H

UHAYKTUBHBIX ~ YMO3aKJIIOUEHUM, yMO3aKJIIOUEHUA 1O  aHaJOTWM; pa30upaTh
JI0Ka3aTeNIbCTBA MATEMATUYECKUX YTBEPKACHUM (TIPSIMbIE ¥ OT MPOTUBHOTO), IPOBOJUTH
CaMOCTOSTENIbHO HECJIOKHBIE JOKAa3aTeIhCTBA MAaTEMAaTUYECKUX (PAKTOB, BHICTPAUBAThH
apryMeHTaIuI0, TPUBOJAUTH PUMEPHI U KOHTPIIPUMEPHI;

o 000CHOBBIBaTh COOCTBEHHBIE PACCYXKEHUS; BEIOMPATH CIIOCO0 peleHus yueOHOM
3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BHIOMPATh HAN00JI€E MO X0 IS
C Y4ETOM CaMOCTOSITEJIbHO BBIJICICHHBIX KPUTEPUEB)

Ba3oBble uccienoBarejabckue 1eMCTBUS:

o MCITI0JIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,

o dbopMynHpoBaTh  BOMPOCH],  (UKCHUpYIOIIME  MPOTHUBOpEYHE, MpodJieMy,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh HCKOMOE M JIaHHOE, (OpMHUpPOBATH TUIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIINIO, MHECHHUE;

o MPOBOAUTH IO CAMOCTOSITEILHO COCTABIICHHOMY TIJIaHY HECJIOKHBIN SKCIIEPUMEHT,
HEe0O0JIBIIIOE UCCIIEI0BAHUE 110 YCTAHOBJICHHIO 0COOEHHOCTEN MaTEMaTUYECKOTI0 OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXAY COOOI;

o CaMOCTOATENFHO (OPMYJIMPOBAaTh OOOOIICHUS W BBIBOJABI 1O pe3yjbTaTam
MPOBENEHHOTO HAOIIOIEHUS, UCCIEAOBaHMS, OIICHUBATh JOCTOBEPHOCTH MOJyYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHHI MPOrHO3UPOBATH BO3MOKHOE Pa3BUTHE MpoIlecca,
a TaK)Ke BBIJIBUTATH MPEATOIOKECHHS O €0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

o BBISIBIIATH ~ HEIOCTATOYHOCTh W HM30BITOYHOCTh  HMH(POPMAIUM, JAHHBIX,
HEOOXOJIMMBIX JIJIsl pELISHUsI 3a/1aud; BEIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATH UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHNUS,

o BBIONpATh (hopmy mpejcTaBiaeHUs MHGOPMAIMK U WIUTIOCTPUPOBATH pElIaeMbie
3aJlauyu CXeMaMHu, rarpaMmmMamMu, HHOU rpaukoi 1 MX KOMOWHAIIUSIMU,
o OIICHMBATh HAIEKHOCTh MH(POPMAITUU 0 KPUTEPHSIM, TTPEIIIOKCHHBIM YUHUTETIEM
WM COPMYITHPOBAHHBIM CAMOCTOSTEIBHO.
Yuueepcanvnoie KOMMYHUKAMUBHDbLE neicTBUs 00€CIeYnBaIOT
c(hOpPMHUPOBAHHOCTH COIIMATBHBIX HABBIKOB O0YJAFOIITIXCS.

Oo0wmenue:
o BOCIIPUHUMATh M (DOPMYJIMPOBATh CYXIACHUS B COOTBETCTBHUU C YCJIOBHSIMH H
LIEJISIMHU OOIICHUS,
o SICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MUCHMEHHBIX

TEKCTax, 1aBaTh MOSCHEHUS 110 X0y PELICHMs 3a1adyd, KOMMEHTHPOBATH I10Jy4YECHHBIN
pe3yJIbTar;



° B XO0A¢ OOCYXXICHHs 3aJaBaTh BOIIPOCHI II0 CYIIECTBY OOCYKIAaeMOH TEMBI,
poOJIeMBI, peIIacMOl 3a/1aur, BRICKA3bIBaTh UCH, HAlleJSHHbBIC HA ITOMCK PEIICHHMS;

o COIMOCTAaBIISATh CBOM CYXICHUS C CYXICHUSIMH JPYTUX YYACTHHUKOB JHAJIOTA,
OoOHapyKUBaTh pPa3IMUME U CXOJCTBO MO3UIUH;
o B KOppeKTHOW ¢opMe (OpMYIUPOBATh PA3HOTIIACUS, CBOM BO3PAKECHUS;

MPpCACTABJIATE PC3YyJIbTAThI PCHICHUA 3aJa4H, SKCIICPUMCHTA, HCCICAOBAHNA, IIPOCKTA,
CaMOCTOATCIIBHO BBI6I/IpaTB (bOpMaT BBICTYIIZICHUSA C y‘-IéTOM 3aga4 IPC3CHTAllMHU H

0COOEHHOCTEM ayAUTOpUU
CoTpyaHuyecTBo:

o MOHMMAaTh M MCIOJI30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHIYyaJbHOU
pabOTHI MPHU PEIICHUN YICOHBIX MaTEMaTHUCCKHUX 3a]1ay;

o NPUHUMATh 1I€JIb COBMECTHOM JCATEIbHOCTH, IUIAHHUPOBATh OPTaHU3AIUIo

COBMECTHOM padOThI, pacipenensaTh BUAbl padoT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC
U pe3yJibTat paboThl;

° 000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

o y4acTBOBaTh B  IpymmoBbIX ¢dopmax pabotrel  (0OCyxkaeHUs, OOMEH
MHCHHSIMHU, MO3TOBBIC ITYPMBI H JP.);

o BBITIOJIHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOM JEHCTBUS C JIPYTUMU

YJIeHAMH KOMaHJbl; OIICHMBAaTh KAaueCTBO CBOEro BKJIaJa B OOMIMM MPOAYKT IO
KpUTepusiM, cHOpPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUS

Yuueepcanvnvie pecynamuenvie neiictBus  obecrieunBaoT  (HOPMHPOBAHUE
CMBICJIOBBIX YCTaHOBOK M )KM3HEHHBIX HaBBIKOB JJUYHOCTH.

Camoopranusamnus:

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJrOPUTM peUIeHUs 3adauyd (WIK €ro 4YacTh),
BBIOMpaTh CHOCOO penieHuss ¢ y4ETOM HUMEIONIUXCS PEeCypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C y4ETOM
HOBOI MH(pOpMALIUH.

CaMOKOHTPOJIb

BJIAJIETh criocobamu CaMOITPOBEPKH, CaMOKOHTPOJIS nporecca "
pe3yJibTara peleHrusl MaTeEMaTUYECKOM 3a/1auu;

MPEABUNIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HMKHYTH IMPHU PEIICHUU 3aJauyd, BHOCUTH
KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAMJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA JIEATEILHOCTH MOCTABJICHHOW LIETU U YCIOBUSM,
OOBSICHSATH IPUYUHBI IOCTHXKEHUS WJIM HE TOCTUKEHUS 11eJIU, HAXOIUTh OITMOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

IIpeanMeTHBIE pe3yJabTaThl OCBOEHHS padoyveil mporpaMMbl
o 3HATh TPUTOHOMETPUYECKUE (HYHKIIUHU OCTPHIX YIJIOB, HAXOIUTh
C HUX TOMOUIbIO PA3IMYHBIE 3JEMEHTHI MPSAMOYTOJBHOTO TPEYroJibHUKA («peleHne
MPSAMOYTOJIBHBIX TPEYTOJbHUKOB») HAXOJUTh (C MOMOIIBIO KalIbKYJISTOpA) IJIMHBI U
YIJIBI 17151 HE TaOJIMYHBIX 3HAUYCHUN;



o MOJIB30BaThCS (pOpMyJlaMH TPUBENCHHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKIECTBOM i1 HAXOXKIEHUS COOTHONIEHUH MEXIYy TPUTOHOMETPUUYECKUMU
BEJIMYUHAMU;

o UCITI0JIb30BaTh TEOPEMbI CUHYCOB U KOCUHYCOB JIJIs1 HAXOXK/ICHUS

Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTOJIbHUKOBY ), TPUMEHSThH UX MPU
pEIICHUN T€OMETPUUECKUX 3a/1a4;

o BIIAJCTh TOHSATUSAMU TMPEOOpa3oBaHUS MOAOOHS, COOTBETCTBEHHBIX 3JIEMECHTOB
MO00HBIX (UTYD;
o MIOJIB30BATHCSI CBOMCTBAMHU TIOIOOWSI MPOW3BOJIBHBIX (UTYP, YMETh BBIUUCIATH

JUIMHBl W HAaXOJIWUTh YIJIBI y MOMOOHBIX (UTYp, NMPUMEHSATH CBOWCTBA MOIOOWS B
NPAKTUYECKUX 3a7a4ax YMETb MPUBOAUTH MIPUMEPHI OJIOOHBIX PUTYP B OKPYKAIOIIEM
MUpE;

o MOJIb30BAaThC TEOPEMAMHU O TPOU3BEICHUH OTPE3KOB XOpI, O MPOU3BEIACHUHU
OTPE3KOB CEKYILHX, O KBAJIpaTe KacaTeIbHOW;

[Tonp30BaThCA BEKTOpAMH, MOHUMATh WX T'E€OMETPUYECKUN U (PU3MYECKUM CMBICH,
MIPUMEHSTH X B PEIICHUM T€OMETPUYECKUX U (PU3UUECKUX 3a/1a4, IPUMEHATH CKaJISIPHOE
MPOM3BEICHUE BEKTOPOB ISl HAXOKAECHUS JJIMH U YTJIOB;

o M0JIb30BAaThCS METOJIOM KOOPAWHAT Ha MJIOCKOCTH, TPUMEHSTh
€ro B PEIICHUH T€OMETPUUYECKUX U MPAKTUYECKUX 3a/aY;

o BJIAJICTh MOHITUSIMU IPABUILHOTO MHOTOYTOJIbHUKA, JVIMHBI OKPYKHOCTH, JITTUHBI
YT OKPY>KHOCTH M paJUaHHON MEpHI yTia;

o YMETbh BBIUUCIISITH TUIOIIA/b KPYra U €ro 4acTei;

MIPUMEHSTH MTOJTYYEHHbIC YMEHUSI B IPAKTUUECKUX 3a/lauax;

o HAXOJIUTh OCH (WJIH IIEHTPhI) CHMMETPHUU (UTYDP, IPUMEHSATD IBHKEHUSI TUIOCKOCTH
B IIPOCTEUIINX CIIy4asx;

o MPUMEHATh TIOJIyYCHHBbIE 3HAHUS HA TPAKTUKE — CTPOUTH MaTeMaTHYECKHE

MOJENU JUIsl 3a7a4 PeabHOM KU3HH U MPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS C
MIPUMEHEHUEM MOJ00US K TPUTOHOMETPUIECKUX (DYHKIIMM (TTOIB3YSCh, 1€ HEOOXO0IUMO,
KaJIbKYJIITOPOM)

COAEPKXAHUE YYEBHOI'O ITPEAMETA

Cunyc, kocunyc, tanreHc yrioB oT O no 180. OCHOBHOE TPUTOHOMETPUYECKOE
ToxAecTBO. DOpMynbl NpuBeAcHUs. Pelenne TpeyroiabHUKOB. TeopeMa KOCUHYCOB H
TeOpeMa CHHYCOB. PenieHue mpakTHYeCKMX 3a7ad4 C MCIHOJIb30BAHUEM TEOPEMBI
KOCHHYCOB U TeopeMbl cuHycoB. [IpeoOpazoBanue nogodust. [lonobue cooTBETCTBEHHBIX
2JIEMEHTOB. TeopeMa O INPOU3BEACHUM OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYIIMX, TEOpeMa O KBaJpare KacaTeJbHOW. Bekrop, mmuHa (MOmyIb)
BEKTOPa, COHAIIPABJICHHBIE BEKTOPHI, IPOTUBOIIOJIOKHO HAaNpPaBJICHHBIE BEKTOPHI,
KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMd HAJ BEKTOPAMH.
Pa3noxenue BEKTOpa MO ABYM HEKOJUIMHEApHBIM BeKTOpaMm. KoopauHaTel BEKTOpA.
CkansipHOo€ NpPOU3BEICHHE BEKTOPOB, MPUMEHEHHE [JIS1 HAXOXKJCHHS IJIMH U YTIIOB.
JlekapTOBBl KOOpAMHAThl Ha INIOCKOCTH. YPaBHEHHsS IIPAMOM U OKPYXKHOCTH B
KOOpDAMHATAX, IEPECEYEHUE OKPYKHOCTEM MW MpsAMBIX. METOoH KOOpAMHAT W €ro
npuMeHeHue. [IpaBuibHbIE MHOTOYTOJNBHUKM. JlnmHa okxpyxHOCcTH. ['pamycHas u



paauaHHas Mepa yria. Beruuciaenue anuu ayr okpyskHocteit. [nomans kpyra, cekropa,
cerMeHTa. JIBMKeHus Ha IIOCKOCTH W BHYTPEHHUE CUMMETpun (Guryp (3JIeMEeHTapHbIE
npencraiienus) [lapamiensusiii nepenoc. [loBopor.

TEMATHYECKOE IINTAHUPOBAHUE

TemaTnyeckoe IUIAHUPOBaHHME Y4YeOHOr0 IpeaMeTa IeOMETPUsl COCTABJIEHO C
y4yeToM padoueil nporpaMMsbl BocnuTaHUusA (MoayJab «IIIKoJIbHBIA YPOK»).

Peanu3anus BOCIUTATEIBHOTO MOTEHIMAJIA YPOKA MPEANOJIAraer:
YCTAHOBJICHHE JIOBEPUTEJIbHBIX OTHOIICHUM MEXIy YYHUTEIIeM U €ro y4YeHUKaMH,
CIIOCOOCTBYIOIIUX TMO3UTUBHOMY BOCHPHATHIO y4YalllUMUCA TpeOOBaHUN M MPOCHO
YUMTENIs, MPUBICUCHUIO WX BHUMaHUS K OOCyXJaemMoil Ha ypoke HHGOpMalluu,
aKTUBU3AI[MU UX TIO3HABATEIIBHOW JIEATEIIbHOCTH;
noOYy>K/IeHUE HIKOJILHUKOB COONIONATh Ha YPOKE OOIICTPUHATHIE HOPMBI MOBEICHUS,
npaBujia OOIICHUS CO CTapIMMU (YUUTEISIMH) U CBEPCTHUKAMH (IIKOJLHUKAMHU),
MPUHIUTBI Y4EOHOU TUCIMIUIMHBI U CAaMOOPraHU3aluu;
MPUBJICYCHUE BHUMAHMUS IIKOJIHLHUKOB K IIEHHOCTHOMY aCMEKTy M3y4aeMbIX Ha ypoKax
SABJICHUH, OpraHu3aius uX paboThl C MOJy4aeMOMl Ha YpPOKE COLMAJIbHO 3HAUMMOM
nH(popMalrel — THUIIUUPOBAHUE €€ 00CYKIACHUS, BEICKA3bIBAHUS YUAIITUMUCS CBOETO
MHEHHUS TI0 €€ TIOBOJTY, BRIPAOOTKH CBOETO K HEM OTHOIIIEHUS,
UCIIOJIb30BAHUE BOCIIUTATEIBHBIX BO3MOXHOCTEH conmepkaHusi y4eOHOro mpeamera
4yepe3 JEMOHCTPAILMIO AETSAM MPUMEPOB OTBETCTBEHHOIO, TPa)KJAHCKOTO MOBEICHUS,
IPOSIBJICHUSI YEJIOBEKOIIOOUS U 10OpOCEPICUHOCTH, Yepe3 MOI00P COOTBETCTBYIOIINX
TEKCTOB JIJI1 YTCHHMSI, 3a/1a4 JUIsl pelIeHUs], MPOOJEMHBIX CUTyallui i1 00CYK/IeHUS B
KJIacCe;
MpUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (POPM palbOThl YUAITUXCS: WHTEJUICKTYaIbHBIX
UTpP, CTUMYJIMPYIOIIMX [O3HABATEIbHYIO MOTHBALMIO IIKOJBLHUKOB; THUIAKTUYECKOTO
Tearpa, IJl€ TMOJyYCHHbIE HA YPOKE 3HAHUS OOBITPHIBAIOTCS B TeaTpabHbIX
MOCTAHOBKAX; AUCKYCCUU, KOTOPBIEC JAIOT YUaIIUMCS BO3MOXKHOCTh MPUOOPECTU OTBIT
BEJICHUSI KOHCTPYKTUBHOTO JIUAJIOra; TPYNIOBOM pabOThl MM PabOTHI B Tapax, KOTOPHIC
y4ar MIKOJIbHUKOB KOMaHHOM paboTe U B3aUMOAECHCTBUIO C IPYTUMHU JIE€ThbMU;
BKJIIOYEHHUE B YPOK UTPOBBIX MPONEAYP, KOTOPhIE MOMOTAIOT MOAAEPKaTh MOTUBAIUIO
JIeTel K MOTYyUYCHHIO 3HAHUM, HATAXKUBAHUIO TTO3UTUBHBIX MEKITUYHOCTHBIX OTHOIIICHUM
B KJIacce, TOMOTal0T YCTAaHOBIICHUIO I0OpOKeIaTeIbHON aTMOC(ephl BO BpEMs yPOKa;
opraHu3anus Ime(cTBa MOTHBHUPOBAHHBIX M JPYAUPOBAHHBIX YUalIUXCA HAJ HUX
HEYCIEBAIOIIMMHU OJIHOKJIIACCHUKAMM, JTAIOIIET0 MIKOJIbHUKAM COLMAIbHO 3HAYMMBbIMA
OMBIT COTPYAHUYECTBA U B3aUMHOU MTOMOIIIY;
WHULIMMPOBAHUE W TOAJIEPKKA HUCCIEAOBATEIIbCKOW AEATEIbHOCTH IIKOJbHUKOB B
paMKax peajau3alid HWMHU HHAWBUIYAJIbHBIX M TPYIIOBBIX HCCIEI0BATEIbCKUX
MIPOEKTOB, YTO JIACT IMKOJIBHIUKAM BO3MOXKHOCTh PUOOPECTH HABBIK CAMOCTOSITEIIHHOTO
pellIeHUs] TEOPETHUYECKOM MpOoOJeMbl, HaBBIK TI'e€HEPUPOBAHUS U  OGOPMIICHUS
COOCTBEHHBIX HJCH, HABBIK YBWKUTEIBHOTO OTHOIICHUS K UYYXHM HJIESIM,
o(OopMIIEHHBIM B paboTax APYrux UCCIEAOBATENICH, HaBbIK MYOJIMYHOTO BBICTYTUICHUS
nepe ayIuTopuei, apryMEeHTUPOBAHUS M OTCTAaUBAaHUS CBOEH TOUKH 3PEHUS.



Ne | Tema KommuectBo | KonTposbHbie
4acoB paboThI

[ToBTOpEHUE 2 0
Perienne TpeyroJibHUKOB 18 1
[IpaBuIbHBIE MHOTOYTOJIbHUKHU 7

JlekapTOBBI KOOPAMHATHI HA MJIOCKOCTH 11 1
BekTopsl 12 0
[TpeoOpazoBanue puryp 14 1
HauanbHble cBeEHUS IO CTEPEOMETPHUU 14

[ToBTOpEHUE 21 1
Peseps 4 0
Hroro 102 4

KAJTEHIAPHO-TEMATUYECKOE IINTAHUPOBAHUE

No No Pasnen/rema Jlata
n/m ypOKa
B [Inan dakr
TeMe

1 1 IToBTOpeHME Kypca 8 Kaacca

2 2 IToBTOpenue Kypca 8 Kiacca
Pemienune TpeyroiibHuKkoB (184)

3 1 CuHyc, KOCUHYC, TAHT€HC Y KOTAHT'€HC
yria ot 0° mo 180

4 2 CuHycC, KOCUHYC, TAHT€HC U KOTAHT€HC
yria ot 0° go 180

5 3 Teopema KOCHHYCOB

6 4 TeopeMa KOCHHYCOB

7 5 Teopema KOCHUHYCOB

8 6 Teopema cuHYCOB

9 7 Teopema cuHyCOB

10 8 Teopema cCHHYCOB

11 9 Pelenue TpeyrojibHUKOB

12 10 Peluenue TpeyrojbHUKOB

13 11 Peuienne TpeyroibHUKOB

14 12 Pelienne TpeyroJibHUKOB

15 13 @opMyIIbl 11 HAXOXKIECHUS IUIOIIAINA
TPEyroJbHUKa

16 14 @opMyJIbl 111 HAXO0XKIAEHU IUIOAIN
TPEyTroJbHUKA

17 15 @opMyJIbl 111 HAXOXKIAEHU IUIOAIN

TPEYTOJIbHUKA




18 16 @opMyJIbl 1J11 HAXOXKIEHUS TUIOIAIN
TPEYTOJIbHUKA

19 17 O06001IeHNE TIO TEME PEIICHHE
TPEYTOJIbHIUKOB

20 18 Konrpoabnas padora Nel «Pemenne
TPEeYroJibHUKOB)»
IIpaBWiIbHbIE MHOTOYTOJILHUKH (74)

21 1 [IpaBmIbHBIE MHOTOYTOJBHUKH U UX
CBOMCTBa. AHAJIN3 KOHTPOJBLHOH PaOOTEHL.

22 2 [IpaBuIbHBIE MHOTOYTOJIBHUKH M X
CBOMCTBaA

23 3 [TpaBuiIbHBIE MHOTOYTOJIBHUKH U UX
CBOWICTBA

24 4 JnunHa okpyxHocTH. [Inomane kpyra

25 5 JnunHa okpyxHocTH. [Inomane kpyra

26 6 JnunHa okpyxHocTH. [Inomane kpyra

27 7 O000111eHME U cUCTEMATH3ALUS I10 TEME
«IIpaBHIIEHBIE MHOTOYTOJIBHUKI)
JleKapToOBbI KOOPAUHATHI HA
mwiockoctu (114)

28 1 PaccTostnue Mex 1y AByMsI TOUKaMH C
3aIaHHBIMU KoopauHatamu. KoopauHatel
CepeHbI OTpE3Ka

29 2 PaccTostnue Mex 1y AByMsI TOUKaMH C
3aJIaHHBIMU KoopinHaTaMu. KoopinHaTh
CepeIMHBI OTPE3Ka

30 3 VYpaBHenue Gpurypsl. Y paBHEHHE
OKPY>KHOCTH.

31 4 YpaBHEHUE OKPYKHOCTH

32 5 YpaBHEHUE OKPYKHOCTH

33 6 YpaBHeHue npsiMon

34 7 YpaBHeHue npsiMon

35 8 YpaBHEHHE MPSIMOI C YTIIOBBIM
ko3 puieHTOM. YpaBHEHUE PSAMOiA,
IPOXOJSIICH Yepe3 B 3aJaHHbIC TOUKU

36 9 YpaBHEHHE MPSIMOI C YTIIOBBIM
kodhureHToM. YpaBHeHHE IPSIMOi,
MPOXOISIIIICH Yepe3 JIBE 3aJJaHHbIC TOUKU

37 10 O060061menue o TeMe «JlexkapToBbl
KOOPJIMHATHI HA TJTIOCKOCTH

38 11 Konrpoabnast padora Ne 2

«/lekapTOBBI KOOPAMHATHI HA
IUIOCKOCTH

BexkTopsl (124)




39 1 [TonsiTue BekTOpa. AHAIN3 KOHTPOJIBHOM
paboThI

40 2 Koopaunatel BekTOpa

41 3 KoopanHatel BekTopa

42 4 CnokeHue U BBIYUTAHUE BEKTOPOB

43 5 CnokeHue U BBIYUTAHUE BEKTOPOB

44 6 CnoeHue U BBIMUTAHUE BEKTOPOB

45 7 YMHOKEHHE BEKTOpa Ha YUCIIO

46 8 YMHOXEHHE BEKTOpa Ha YUCJIO.

47 9 CkansipHoe NIpou3BeJICHHE BEKTOPOB

48 10 CkansipHOo€ IpOU3BEICHUE BEKTOPOB

49 11 CkansipHO€ IPOU3BE/ICHUE BEKTOPOB

50 12 O606mmenne no Teme «BekTopb»
I'eomeTpuyeckue npeodpa3oBaHus
(144)

51 1 JIBrmxenue. IlapaniensHbli IepeHoc

52 2 JBrwxenue. [lapamienbHblii mepeHoc

53 3 JBmxenue. [TapannenbHblil mEpeHOC

o4 4 OceBasi cCUMMETpHSI

55 5 OceBasi CHMMETpHSI

56 6 OceBas cuMMeETpHs

o7 7 [{enTpanpHas cummerpusd. [loBopoT.

58 8 [lenTpansHas cummerpusi. [loBopoT.

59 9 [{entpanbHas cumMmerpus. [loBopoT

60 10 ["'omorerus. [lonobue duryp.

61 11 ["omotetus. [lomobue puryp.

62 12 ["'omoretus. [logobue uryp.

63 13 Ob606menue no Teme «I'eomerpuueckne
npeoOpa3oBaHUSI»

64 14 Konrpoabnas padora Ne 3
«reoMeTpUYecKHe MpeodpPa3oBaHuUsD)
HavajabHble cBeleHMs 110
crepeomerpun (134)

65 1 [Ipenmer crepeoMeTpus. AHaIU3
KOHTPOJIbHOM pabOThI

66 2 MHororpaHHUK

67 3 MHororpanHuk

68 4 [Tpuzma

69 5 [Tpuzma

70 6 [Tapannenenunes




71 7 [Tapaiutenenunen

72 8 O6beM Tena

73 9 OObem Tena

74 10 CBoiicTBa MPAMOYTOJIBHOTO
napajuieJenumne1a

75 11 CBoiicTBa MPSAMOYTOJIBHOTO
napaJiesienune1a

76 12 [Tupamuna

77 13 [Tupamua
IToBTOpenue (214)

78 1 Peliennie TpeyroibHUKOB

79 2 Peltienue TpeyroibHUKOB

80 3 Pelienne TpeyroibHUKOB

81 4 [Tnomaau ¢uryp

82 5 [Tnomanu ¢uryp

83 6 [Tnomanu ¢puryp

84 7 [Tmomanu ¢uryp

85 8 JInuHa OKpy>KHOCTH M TUIOLIAIb Kpyra

86 9 Pemenue 3amay Ha mogo0ue
TPEYTOJIbHIUKOB

87 10 Pemrenne 3amau Ha mogobue
TPEYTOJIbHIUKOB

88 11 KonTpoJasnasi pabora Ne 4 Utorosas

89 12 CooTHoIIIEHHE OTPE3KOB B
MPSIMOYTOJILHOM TPEYTOJIbHUKE. AHAIH3
KOHTPOJILHOM paOOThI

90 13 CooTHoIIIEHHE OTPE3KOB B
PSIMOYTOJIbHOM TPEYTOJIbHUKE

91 14 Pentenue 3amau

92 15 Pemenune 3amau




93 16 Pemenue 3amay

94 17 Pemtenue 3amau

95 18 Pemrenne 3amau u3 6a3el nanaeix OUINU
g noarotoBku Kk [ A

96 19 Pemrenne 3amau u3 6a3el nanaeix OUINU
g noarotoBku Kk [ A

97 20 Pemenue 3amay n3 6a3er ganasix OUITU
g noarotoBku Kk [ A

98 21 Pemenue 3amay n3 6a3er ganasix OUITA
g noarotoBku Kk [ A
Pe3eps (44)

99 1 Pemenue 3amau n3 6a3sl ganueix OUITA
g ioarotosku k ' TA

100 2 Pemenue 3amau n3 6a3el ganusix OUITA
g noarotoBku Kk [ A

101 3 Pemrenne 3amag u3 6a3el nanaesix OUIN
1 noarotoBku Kk I A

102 4 Pemrenne 3amaq u3 6a3el nanaeix OUIN
g ioarotosku k ' TA

MopnuncaHo undposomn
JlupekTop nognucbio: Tpeu€sa HatanbA H.B. Tpewésa
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