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Pabouas mporpaMma Mo MaTeMaTHKE BKITIOYAET MOSICHUTENBHYIO 3aITUCKY, COJIepIKaHne
oOyueHus1, TUIaHUPYEMBbIE Pe3yJIbTaThl OCBOECHHUS TPOrPaMMBI 110 MaTEeMAaTHUKeE.

ITosacHUTENLHAA 3alIMCKA.

VYueOuplii mpeamer «MaTemaThka» BXOAUT B MPEAMETHYIO 00J1acTh
«MaremaTuka u nHpopMaTrKa». OH CIOCOOCTBYET Pa3BUTHUIO BEIYUCIUTEILHOU KYIbTYPHI U
JIOTUYECKOTO MBIIIJICHUS, POPMUPOBAHUIO YMEHHUS M1OJIH30BATHCIAITOPUTMAMH, a TAKKE
MPUOOPETEHUIO MTPAKTUIECCKUX HABBIKOB, HEOOXOIMMBIX B MTOBCEIHEBHOMN KH3HU 00YUAIOMINXCS C
3I1P. Y4eOHbIi TpeAMET pa3BUBAET MBIIIUICHHE, IPOCTPAHCTBEHHOE BOOOPAKECHHE,
(YHKIIMOHATBHYIO TPAMOTHOCTbD, YMEHHSI BOCIPUHUMATD U KPUTHYECKH aHATTM3UPOBATh
nH(OpPMAILIHIO, IPEJICTABICHHYIO B PA3IMYHBIX opMax.

OO0yueHne MaTeMaTHKe JaéT BOZMOKHOCTh pa3BuBaTh y oOydatromuxcs ¢ 3[1P Tounyro,
paloHaIbHYI0 U HHOOPMATUBHYIO PeUb, YMEHUE OTOMPATh HanboJjiee MOAXOASIINE I3bIKOBBIE,
CUMBOJIMYECKUE, rpapuuecKkue CpeCcTBa ISl BRIPAKCHHSI CYKICHUN U HATJISTHOTO HX
MIpe/ICTaBICHHUS.

Heo0x01MMbIM KOMITOHEHTOM OOIICH KYJIbTYPhl B COBPEMEHHOM TOJIKOBAHHH SIBJISICTCS
o0111ee 3HAKOMCTBO C METOJ[aMH TTO3HAHUS JEHCTBUTENLHOCTHU, IPECTABICHUE O IIPEAMETE U
METOJIaX MaTeMaTUKH, UX OTINYHA OT METO/IOB JAPYTUXECTECTBCHHBIX U TYMaHUTaPHBIX HAYK, 00
0COOCHHOCTSIX MPUMEHEHUS MaTEMATHKU I PEIIeHUs] HAyYHBIX U MPUKIAJAHBIX 33/1a4. Takum
o0pa3zom, MaTeMaTH4eckoeoOpa3oBaHe BHOCUT CBOM BKJIaa B (popMupoBaHue 00IIeH KYIbTYphI
YeloBeKa.

W3ydyeHrne MaTeMaTHKU TaKkKe CIIOCOOCTBYET SCTETUUECKOMY BOCIIMTAHHUIO YEJIOBEKA,
MMOHMMAHUIO KPACOTHI U U3AIIECTBA MATEMAaTHYECKUX PACCYXACHUN, BOCIPUATHIO TEOMETPUUECKUX
(bopM, YCBOCHHIO UJIeH CUMMETPHH.

[Tporpamma oTpakaer cozaepkanue oOyueHus npeamery «MartemaTruka» ¢ y4eToM 0COOBIX
oOpa3zoBarenbHbIX TOTpeOHOCTEH 00ydaromuxcs ¢ 3I1P. OBaneHne yaeOHBIM IPEIMETOM
«MatemaTiKay NpeCTaBIseT ONPeAEICHHYIO CI0XKHOCTh ISl ydamuxcs ¢ 3[IP. ¥V obyuaromuxcs ¢
3I1P naubosiee BBIpayKEHBI OTCTABAHUS B PA3BUTUH CIIOBECHO-TTOIMYECKUX ()OPM MBIILICHUS,
MI03TOMY a0CTpaKTHBIE U OTBJICUEHHBIE KATETOPHH UM TPYJHOIAOCTYIHBI. B TOXe Bpems npu
CHelHaTIbHOM 00y4YeHHH 00yYarorecs MOTYT BBIIOIHSTH 3a/1aHud 110 anroputMmy. OHu
BOCIIPUMMYMBBI K IIOMOILM, MOT'YT BBIIIOJIHUTH [IEPEHOC HA aHAJOIMYHOE 33aHUE YCBOCHHOIO
crioco6a pemieHusi. CHUKEHHE Pa3BUTHUSL MBICTUTENbHBIX ONEpalil U 3aMeIJICHHOE CTAaHOBJIEHUE
JIOTHYECKUX JIeMCTBUI MPUBOJAT K HEJJOCTATOYHOM OCMBICIIEHHOCTH COBEPIIAEMBIX YUEOHBIX
neiicTBuil. Y oOyuaronuxcs 3aTpy/IHEHbl CUETHBIE BBIUMCIICHUS], IPOU3BOIUMBIE B yme. B
MUCbMEHHBIX BBIYMCICHUAX OHU MOTYT MPOMYCKATh OJMH U3 MPOMEKYTOUHBIX maroB. [Ipu padorte
C YHCJIOBBIMU BBIPQKEHUSIMH, BHIYUCIICHUEM UX 3HAYEHMsI MOTYT HE YIEepKUBATh PABUIIbHBIN
nopsiaok aevcteuil. [Ipu ynpormenuu, npeodpazoBannu BelpakeHuit yyamuecs ¢ 3[1Pue moryr
CaMOCTOATENIBHO IPUHSATH PEIICHHUE O TIOCIE0BATEIBHOCTH BBIITOIHEHUS AeUCTBUNA. KOHKpEeTHOCTH
MBIILJIEHHS] OCJIOXKHSIET YCBOCHMSI HABBIKA PEIICHUSYPAaBHEHNI, HEPABEHCTB, CUCTEMbI ypaBHEHUI.
WM ManonocTynHo coBeplieHre 00paTUMBIX ONEpaLni.

Huskuit ypoBeHb pa3BUTHS JOTHYECKUX ONepaluii, HeJqocTaTouHasi 0000IIEHHOCTh
MBILUICHUS 3aTPYJHSIOT U3yueHue TeMbl « DyHKIIMW»: IPH ONpeaeNeHNH (PyHKIIMOHATBHON
3aBHCHUMOCTH, IPU ONKUCAHUU TpadUUeCKONCUTYAlIUU, UCTIOIb3YsI TEOMETPUUECKHI,
anreOpandeckuii, GyHKIMOHAIBHBIN A3bIKU. Hepenko yJamuecs He BUIAT pa3HULBI MEXKIY
00J1acThIO oTpeaesieHust PYHKITUU U 00JIaCThIO 3HAUCHH.

Pemrenue 3a1a4 conpsiKeHo ¢ TPYAHOCTAMHU 0(hOpMIICHUS KPaTKON 3aIMCH,TPOBEICHUS
aHaJM3a YCIIOBHSI 3a/1auH, BeIeNIeHHs cymecTBeHHoro. Ooyuatomuecs ¢ 3I1P 3aTpynustorcs
c/IeNaTh YMO3aKIIOUEHHE OT OOIIETO K YaCTHOMY, HEPEIKO BHIOMPAIOT HEpallOHAIbHbIE CIIOCOObI
pELIeHNs], NHOTAA OrPAaHUYMBAOTCS MAHUITYJISIIMSIMU C YHCIIAMU.

[Tpu u3yueHnn reomeTpuueckoro Matepuana odyyatomuecs ¢ 3I1P crankuBarores ¢
TPYJHOCTBIO JI€NaTh JJOTUYECKUE BBIBO/BI, CTPOUTH IOCIIE0OBATENbHBIE paccykaeHus. Henpounsie



3HaHHUSI OCHOBHBIX TEOPEM T€OMETPUHUIIPUBOIUT K OIIMOKAM B PEIICHUH T€OMETPUUECKHUX 3a/1a4.
OOyuaromuecss MOTYT MMOJMEHUTH POpPMYITy, HEPAaBUIBLHO MPUMEHHUTH TeopeMy. K cepbe3HbIM
omuOKaM B PEIICHUH 3a7a4 MPUBOIAT HEAOCTATOYHO PA3BUTHIC MPOCTPAHCTBECHHBIC
npeAcTaBieHus. MM ClI0HO BBIMOJIHUTH YEPTEXK K YCIOBUIO, B TUCBMEHHBIX pa00TaXOHU HE MOTYT
MIPUBECTU OOBSICHEHUE K YEPTEKY.

TouyHOCTB 3aITOMHHAHUS U BOCIIPOU3BEICHHSI y4eOHOTO MaTepralia CHUKCHBI TOTIPUINHE
c1a00CTH MHECTHYECKOH JEATEIHHOCTH, CY)KeHUs1 00beMa mamsaTu. Ooydaromumces ¢ 3I1P
TpedyeTcst 00JIbIIe BPEMEHHU Ha 3aKpEeIUICHHE MaTepraa,akTyaln3aius 3HaHU 110 O1ope mpH
BOCITPOM3BEICHUH.

Jlnst mpeo10JIeHus TPYAHOCTEH B M3yUeHUH y4eOHOTo ripeaMeTa «MaremaTukayHeoOxoanuma
ajganTanus o0bemMa W XapakTepa y4eOHOro MaTepHayia K IT03HABaTEIbHBIM BO3MOKHOCTSIM
yaamuxcs ¢ 3[1P. Cienyer yaeOHBIN MaTepual MPEnoIHOCUTh HEOOIBIIMMH MOPIHUSIMH, YCIOKHSIS
€ro MOCTENEHHO, U3BICKUBAThCIIOCOOBI aaNTaIlliK TPYAHBIX 3aJaHUH, HEKOTOPbIC TEMbI JaBaTh Kak
03HAKOMMUTEJIbHBIE; UCKII0YATh OT/ICJIbHbBIC TPYIHBIE JOKA3aTENbCTBA; TEOPETUUECKUIMaTeprua
PEKOMEHIyeTCsl U3y4aTh B IIPOIIECCE MPAKTHIECCKON NEITEIbHOCTH 10 PEUICHUIO 3a7a4.
Oprannueckoe eIMHCTBO MPAKTUUECKOW U YMCTBEHHOU JIEATEILHOCTH YYalIUXCsl HA YPOKaX
MaTEMaTHKHU CIIOCOOCTBYIOT IPOYHOMY U CO3HATEIILHOMY YCBOCHHUIO Oa3UCHBIX MAaTEMaTUYECKUX
3HaHUU U YMEHHUU.

HeJ'II/I U 3a1aYM1 H3y4YCHUS yqeﬁﬂoro npeamMera «MareMaTHKa»

[TpuoputeTHbIMU Yenamu 00ydeHHst MaTeMaTHKe B 5—9 Kiaccax sSBISIFOTCA:

® (opMHUpOBaHHE LICHTPAIbHBIX MAaTEMATHUYECKUX MOHATUHN (YUCII0, BEJIMYMHA,
reoMeTpuyeckas Gurypa, nepeMeHHasi, BEpOsTHOCTh, (PYHKITHS ),00€CTIeUNBAIOIINX
IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMAaTUUECKOr0 00pa3oBaHus 00yYaroIuXxcs ¢
311P;

® popageaeHue odyyaromuxcs ¢ 3[1P Ha JOCTYIIHOM Ui HUX YPOBHE K OCO3HAHHIOB3aMMOCBSI3U
MaTEeMaTHKH U OKPY>KaIOLIero MUpa, IOHUMaHUE MaTEMAaTUKH KaK4acTu 00LIel KyIbTyphl
YeJI0BEYECTBA;

® pa3BUTHE UHTEIUIEKTYAIbHbBIX U TBOPUYECKHUX CIIOCOOHOCTEN oOyyaromuxcs ¢ 311P,
MO03HABATEJILHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHUN, KPUTUYHOCTUMBILIUICHHUS,
MHTEpEca K U3YYEHUIO MAaTEMaTHKU;

® (¢opmupoBaHue GYHKIMOHAIBLHON MaTeMaTHYECKOW IpaMOTHOCTH: YMEHHS paclio3HaBaTh
IPOSIBJIEHUS] MAaTEeMaTUYECKUX MOHATHH, 00BEKTOB H3aKOHOMEPHOCTEH B peallbHbIX
YKU3HEHHBIX CUTYalUSIX U IPU U3YYEHHUH APYTUXYUEOHBIX MIPEIMETOB, MPOSIBICHUS
3aBHCUMOCTEHN U 3aKOHOMEpHOCTEH, POPMYIHPOBATh X Ha A3bIKE MATEMATHKHU U CO3/1aBaTh
MaTeMaTU4eCKHUe MOJIEH, IPUMEHATh OCBOCHHBIN MaTeMAaTUYECKUI annapar AJis peleHus
IIPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MIOJIyYCHHBIE
pe3yIbTaThl.
JlocTrkeHue 3THX LeNel 00eCIIeunBaeTCs PELICHUEM CIEYIOIUX 3a0ay.

® ¢opmupoBars y odydaronuxcs ¢ 3I1P HaBbIkM yueOHO-TI03HABATEIBHOM NEATEIbHOCTH:
IUTaHUPOBaHKUE PadOThI, MOUCK PALIMOHATBHBIX MyTEl €EeBBINOIHEHUS, OCYIIECTBICHUS
CaMOKOHTpOJIS;

® CcHocoOCTBOBATh MHTEIUIEKTYAIbHOMY Pa3BUTHIO, POPMHUPOBATH Ka4eCTBA,HEOOXOIUMbIE
YeJIOBEKY JIJIsl TIOJTHOLIEHHOM JKU3HU B COBPEMEHHOM 00I11€CTBE, CBOMCTBEHHbIE
MaTEMaTUYECKOH EATEIbHOCTH: ICHOCTU U TOYHOCTH MBICIIH, UHTYHLINH,
MPOCTPAHCTBEHHBIX NMPEICTABICHUN, CIOCOOHOCTH K NMPEOI0JIEHUIOTPYTHOCTEH;

® ($hopMHUpPOBATh KIIOUEBbIE KOMIIETEHIIUU YUYALIUXCS B paMKaXx MPeIMETHOM obmacTu
«Matematuka 1 nH(pOpMaTUKaY;

® pa3BHUBaTh NOHATHUIHOE MbINUIeHUs oOydatomuxcs ¢ 3I1P;



® OCYLIECTBIISATH KOPPEKIIMIO MO3HABATENIBHBIX MpolieccoB oOyyatomuxcs ¢ 3[1P,
HEOOXOUMBIX JUIsl OCBOGHUS POTrPaMMHOI0 MaTepHaia 1o yaeoHoOMy MpeaMeTy;

® mpeaycMaTpUBaTh BO3MOXKHOCTb KOMIICHCAIIUN 00pa30BaTeIbHbBIX IE(UIIMTOB BOCBOCHUU
IPEIIECTBYIOLIET0 IPOrpaMMHOro MaTepuaa y o0yuatomuxcs ¢ 3IIP u HenoctaTkoB B UX
MaTEMaTUYECKOM Pa3BUTHUN;

® copMHPOBATH YCTOMUUBBINA MHTEPEC yUaIUXCsl K IPEIMETY;

® BBISABIIATH U pa3BUBATh MaTEMAaTUYECKHE U TBOPUECKUE CIOCOOHOCTH.

OCHOBHBIE JINHUY COZIEPKaHMsI Kypca MaTeMaTHkH B 5—9 kiaccax: «Hucna u BeIYUCICHUS,
«Anredpay («Anredbpanyeckue BEIpaXEHUs», «Y paBHEHUSI HHEPABEHCTBAY), «DYyHKIIUNY,
«I"eomerpus» («I'eomerpuueckue GpUrypsl 1 ux cBoiicTBay, «M3mMepeHre reoMeTpruuecKux
BEJIMYMH»), «BEeposATHOCTh U CTaTUCTUKAY»./|aHHbIE TMHUM PAa3BUBAIOTCS MapaJlJIeNIbHO, KaX/1as B
COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OZJHAKO HE HE3aBUCHMO OJ[HA OT APYroi, a B TECHOM
KOHTaKTe U B3auMoeicTBuu. Kpome 3Toro, nx 0ObeAMHAET JIOTUYECKasi COCTAaBIISAIONIAs,
TPAJULIMOHHO NPHUCYILAs MaTEMaTHKE U IIPOHU3BIBAIOIIAs BCE MATEMATUYECKHE KYPChIU
coaepkarenbubie TMHUU. ChopmynupoBanHoe B DenepanibHOM rocy1apcTBEHHOM
00pa3oBaTeIbHOM CTaHIAapTe OCHOBHOTO 00I11ero 00pa3oBaHus TpeOOBaHNE «yMETh OIIEPUPOBAThH
MOHATHUSIMU: ONPEJIEJIEHNE, aKCHOMa, TEOPEMa, 10Ka3aTeIbCTBO; YMEHHEPACIIO3HABATh UICTUHHBIE U
JIOXKHBIE BBICKA3bIBaHUS, IPUBOIUTH IPUMEPBI M KOHTPIIPUMEPDI, CTPOUTD BHICKA3bIBAHUS U
OTpPHIIaHUS BBICKA3bIBAHUI OTHOCUTCS KOBCEM Kypcam, a (POPMUPOBAHHE JIOTUYECKUX YMEHHUN
pacripeiesigercs o BceM roaMo0ydeHusl Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMsL.

ConepxaHnue 00pa3oBaHus, COOTBETCTBYIOIEE IPEIMETHBIM PE3YJIbTaTaAMOCBOCHUS
ITpumepHoii paboueil mporpamMmsl, pacrpeenEHHbIM 0 rofaM 00yueHHsl, CTPYKTYpHUPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIMITAAIBHBIM BOIIPOCAM 00yJaronecs: 00pamiaimnch
HEOJJHOKPATHO, YTOObI OBJIaJeHUEMAaTeMAaTUYECKMMHU OHATHSAMU U HABBIKAMH OCYIIECTBIISIIOCH
MIOCJIEZI0BATEIBHO U OCTYNATEIbHO, C COOIIOACHUEM ITPUHIIMIIA IPEEMCTBEHHOCTH, a HOBBIE
3HaHUS BKJIIOYAINCH B OOIYIO CUCTEMY MaTeMaTUYeCKUX NpeacTaBieHuit ooydatonmxcs ¢ 3I1P,
pacumpsis 1 yriryostsisi €€, o0pa3ysi IpOoYHbIe MHOXKECTBEHHBIE CBsI3U. OOIIHE 11eIH U3yUeHUs
yueOHoro npenmera «MaTtematukay npeacrtasieHsl B [IpumepHoii paboueil mporpaMmme 0CHOBHOTO
oO1ero o0pazoBaHusl.

OcoOennocTu 0TOOpa M aaNTALIMM Y4eOHOI0 MAaTEPHAJIA IO MATEMAaTHKe

OO0yuenne yueOHOMY TIpeaMeTy «MaTemMaTHKa» CTPOUTCS Ha CO3/IaHUH ONITUMAJIbHBIX
YCJIOBHH JIs YCBOCHHS TpOrpaMMHOTro MaTtepuaina ooyqatomumucs ¢ 3I1P. bonbioe BHuManue
yIensieTcst oToopy yueOHOro MaTeprania B COOTBETCTBUU C MIPUHIIUIIOM JAOCTYITHOCTH MPU
COXpaHEeHHH 00IIero 6a30BOTO YPOBHS, KOTOPHIH TOJKEH IO COACPIKaHUIO U 00hEMY OBITH
aJIanTHPOBAaHHBIM Tt oOyuatomuxcs ¢ 3[IPB cooTBeTcTBHM ¢ MX 0COOBIMH 00pa30BaTEIHLHBIMU
notpedHocTsiMu. CrieryeT 00IeruyuTh OBIaieHre MaTepuaiom oOydarorumucs ¢ 3I1P mocpencreom
€ro JIeTaTbHOr0 OOBICHEHUS C CUCTEMAaTHUYECKUM MTOBTOPOM, MHOTOKPATHON TPEHUPOBKH B
MPUMEHEHUN 3HAHWUW, UCTIOIB3Ysl MPUEMBI aKTyaIH3aIiy (BU3yaTbHAas OMopa, MaMsITKa).

[TpumepHas mporpamma TMpeycMaTpUBacT BHECCHUE HEKOTOPBIX H3MEHEHHI: YMEHBIIICHHE
00BbEMa TEOPETUYECKUX CBEJICHUH, BRIHECEHUE OTACNbHBIX TEM HIHIENBIX Pa3elioB B MaTepUabl
1T 0030pHOT0, 03HAKOMHUTEIILHOTO U3YUESHHSL.

H3menenns nporpammsl B 5-9 kiiaccax

Mamemamuka ¢ 5 u 6 knaccax

B 03HaKOMHUTENBHOM IIJJaHE PEKOMEHAYETCS H3y4aTh CIEIYIOIIUE TEMBI:
«Pumckas nymepanus», «PaBHble ¢urypel», «llunmunap, konyc, map», «Kyo»,
«IIpamoyronpHbIN Napasuienenumneny, «llepeMenienne 1o KOOPAUHATHON MPSMON»,

«Moaynb uucnay, «HucnoBble mpoMmMexyTkn»; «Macmrad» (u3ydaercs B Kypce
«["eorpadusi»); «300pakeHre reoMeTpruuecKiX (UTyp Ha HEJIMHOBAHHOM Oymare ¢
MCIOJIb30BaHUEM IIUPKYJIS, TIMHEHKH, YTOJIbHUKA, TPAHCIIOPTUPAY, «JlJINHA OKPYKHOCTHY,



«I[Inomans xkpyra», «llapamnensubie npsameier», «llepneHaukysapasle npsameie», «OceBas H
LIEHTpaJIbHAsl CUMMETPUN» (U3Yy4aeTcs B Kypce T'€OMETpHUH);

«beckoHeuHble IEpHOINYECKUE IeCATUUHBIE 1po0H. [lecaTnuHoe MpuOnuxkeHre 0ObIKHOBEHHOM
npoOu» (M3ydyaeTcst B Kypce ajireopsl).

Crnenyer yMEHBIINTB KOJMYECTBO YACOB Ha CIEAYIOIME TeMbl: «Pelenne JJornieckui
3amau», «JlnnHa orpeskay, «lllkanby, «PacnpenennTenbHb 3aKOH YMHOXKEHUS», «3alKCh
IIPOU3BEACHUS C OYKBEHHBIMU MHOXHUTEIAMWY, «llocTpoeHnekoHpurypamuii u3 gyacreil npsimon,
OKpY>KHOCTH Ha HEIMHOBAHHOM U KjeT4yaroiiOymare», «Jleaurenu u kparusie. [lpuznaku
nenumocTy, «Hanbonpmmii o0muiiaenurens 1 HauMeHblee olliee kparHoe. [lemumocThb
CYMMbI U IIPOU3BEJIECHUSY.

«IIpuBenenne npodu kK HOBOMY 3HaMeHaTemo», «Haxox1eHre 4acTH 1eJI0ro U LEeJI0roIo ero
gactu». «OKpyriieHHe JeCITUIHBIX Apo0eii». «Pemenue 3a1ad nepedbopomM BCcex BO3MOKHBIX
BapuaHTOB». «CocTaBieHne OyKBEHHBIX BBIPQXKEHUH 110 YCIOBHIO 3a1a4r». BeicBoOouBIIMECS
94achl MO’KHO MCIIOJIH30BATh Ha MMOBTOPEHHUE (B HaYaJle MKOHIIE YUeOHOTO To/1a), Ha U3y4EeHUE
HauOoJiee TPy IHBIX U 3HAYMMBIX TeM: B V Kilacce

— Ha pelIeHne YpaBHEHU, TpuBeaeHne ApoOu K HOBOMY 3HAMEHATENI0, YMHOKEHHUE UJICTICHNE
JeCATUYHBIX ApoOeil, n3mepenue yrios; B VI kitacce — 1eHCTBUS ¢ NOJIOKHUTEIbHBIMU U
OTPULIATEIIbHBIMY YHUCIIAMH, PEIICHUE YPABHEHNH, CIIOKEHNE U BBIYUTAHUE YHCEII, COIEPIKAIINX
LEeJIYI0 U APOOHYIO 4acTh, HA YMHOKEHHE U J1eJIeHHE00BIKHOBEHHBIX JpOOeii.

Anzeopa

B o03HaKOMHMTENBPHOM IUIAHE PEKOMEHIYETCS M3ydaTh CIEAYIOLIUE TEMBI:
«Vppaunonanbuble uncna. JlelicrBurenbHble unciay, «CpaBHEHHE AEHCTBUTEIbHBIX YHCED,
apupMeTHyecKre JeMcTBUSA C NeHCTBUTEIbHBIMU YncIaMuy, «HaxoxieHue npuOImKeHHbIX
3HA4YECHMM KBaJIpaTHOro KOpHs», «Teopema Bueray, «Pemienus ypaBHeHHI TPETbEN U 4ETBEPTON
CTereHeit pa3IoKEHHEM Ha MHOKHTENNY, «DyHKIHs y=VX U ee rpadur», «[ 1orpeiHocTs 1 TO4HOCTb
npubamKeHus», «eTHble U HeueTHbIE PyHKIHWY, «DYHKIMA y=X"», « DyHKIHA y= ax’, ee rpaduk
u coiicTBa. I'paduxu pyHKum y= ax’+nu y=a(x-m)2, «YpaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0
rpapuk», «'padpudeckuii crocod pemeHus CHUCTEMbl ypaBHEHHI», «/300pakeHHe 4ICHOB
apu(pMeTHYECKON ¥ TeOMETPHUECKON MPOrpeccuil ToukaMu Ha KOOPAMHATHOMIIIIOCKOCTH.
JIuHeiHbIN 1 SKCITOHEHIMATBHBIN pocT. CII0KHbBIE TPOLIEHTHI.

CnenyeT yMEHBIIUTH KOJMYECTBO YacOB Ha u3yueHue teM: «Dopmyinbi», «/{okazarenbcTBo
TOXJIECTBY», «JIMHEHHOe ypaBHEHHE C JBYMsI HEM3BECTHBIMMY, «I'paduk TUHEHHOro ypaBHEHUs
C IByMs NepeMeHHbIMIY, «I paduueckoe pelieHne JMHEHHbIX YPaBHEHUH U CUCTEM JIMHEWHBIX
ypaBHEHHUI», «CBONCTBA KBAIPATUYHOU PYHKIIUNY.

BeicBoO0oAMBIIIECS Yachl PEKOMEHYETCsl MCIIONIBb30BaTh: JUIs Jydllei mpopaboTKu
HauboJee BaKHBIX TeM Kypca: «Pelienue ypaBHeHui», «Pelienue cucreM ypaBHEHUI»,
«CoBMecTHbIe JeiicTBuUs ¢ qpobaMny, «[IpumeneHue cBoiicTB apuMeTHIecKoro KBaipaTHoOro
KOpPHs»; Ha TIOBTOPEHHE, PELICHUE 3a/1a4,1Ipe00pa30BaHHUE BBIPAKEHH, a TAKXKe Ha 3aKPEILUICHUE
U3y4YEHHOI'0 MaTepHuaa.

T'eomempus

CrnenyeT OCHOBHOE BHUMaHUE yJEIUTh MPaKTUYECKONH HAIPaBJIEHHOCTU Kypca, UCKITIOUUB U
YIIPOCTUB HanboJjiee CI0XKHBIN /Ul BOCTIPUATHS TeopeTnueckuiimaTepuan. Ha ypokax reomerpun
HE00X0IMMO MaKCUMAaJIbHO MCIIOJIb30BaTh HAIJISAIHBIE Cpe/icTBAa 00y4eHHUs, OOJIbIIIE TPOBOAUTD
MPAaKTUYECKUX paboT ¢ yyalluMUcs, pemarsb 3agaun. CTpOUTh pelIeHne 3a/1a4 PHU MOCTOSTHHOM
oOpallleHuH K HarjasAHOCTH — PUCYHKAM M YepTexKaMm.

O3HakoMUTENBHO JaThb TeMbl: «TeopemMbl M J0OKa3aTENbCTBO. AKCHOMBDY,

«/lokazaTenbCTBO OT MPOTUBHOTO», «CyIIECTBOBAHNE U €JUHCTBEHHOCTBIIEPIIEHUKYIISIPA K

npsAAMoi», «MeTtox reoMmeTpuueckux Mect», «Meroz yaBoeHus: Meauansl», «Teopema daneca

U TEOpeMa O MPONOPIUOHATIBHBIX OTpe3Kax», «LleHTp Macc TpeyroapHuKay, «M3meHeHne

TPUTOHOMETPUUYECKHUX (PYHKIMH IpU Bo3pacTaHUMYTAa», «DOpMyIIbl U1 pauycoB



BIMCAHHBIX U OMMCAHHBIX OKPYKHOCTEN MPABUIIBHBIX MHOTOYTOJIbHUKOBY, «Y paBHEHHE
npsiMoit», «JIBuxenuey», «CoiicTBa ABMKEHUsD», «Teopema 0 MpoU3BEIEHUN OTPE3IKOB XOP/I,

TEOPEMBI O IIPOU3BEICHUH OTPE3KOB CEKYLIUX, TEOPEMA O KBAJpaTe KacaTeIIbHON.
Crnenyer yMEHBIINTH KOJMYECTBO YACOB HA M3ydeHHE TeM: «CHMMETpUYHbIE (PUTYPHI.
OcHOBHBIE CBOWMCTBA OCEBOW CUMMETpUM», «LleHTpanbHas cuMMeTpus»,
«[TapannensHbiii nepenocy», «IloBopory, «IIpeodpazoBanue nomodus. [logobre cOOTBETCTBEHHBIX
JIEMEHTOB», «OCHOBHBIE 33/1a4d HA IOCTPOCHUE C MTOMOLIBIO HUPKYJISA U JIMHEHKN», «JleKapTOBBI
KOOPJAMHATHI Ha IUIOCKOCTHY, «Perienne TpeyronbHuKoBy, «[lomodue gurypy.
BeicBo60OAMBIIIMECS Yachl HCIIOIb30BATh HA PEILIEHHUE 3a]jad U IOBTOPEHHE.

Bepoamnocmo u cmamucmuxa

B cBsi3u ¢ TeM, 4TO AaHHBINA KypC BBI3BIBACT HAUOOJIBIINE CIOKHOCTH /IS 00YJarOIuXcs ¢
3I1P, cBA3aHHBIE CO CHUKEHHBIM YPOBHEM Pa3BUTHUS CIOBECHO-JIOTMYECKOTO MBILIEHUS, €T0
M3y4eHHEe JOJDKHO CTPOUTHCS Ha 0230BOM YPOBHE M IOCTYITHOM JUI YYEHHKOB MaTepuaie.
OcCHOBHOE BHUMAaHHE CIEAYET YACIUTh pa3/iesiaM, CBSI3aHHBIMU C TOBTOPEHUEM MPOHIEHHOTO
Marepuana, yBeJINYUTh KOJIMYECTBO YIIPAKHEHUM U 3aJaHUH, CBA3AHHBIX C IIPAKTUYECKON
JeSITeIbHOCTHIO 00YUYaIOIIUXCSI.

HeobOxonnmMo nepecMoTpeTh cofiepKaHie TEOPETUUECKOT0 MaTepHralia U XapakTep ero
M3JI0KEHUS: TEOPETUUECKUI MaTepHall MPENOJHOCUTD B IMPOLIECCE PELICHU 3a4a4 U BBIIIOJIHEHUS
3aJlaHuM HarJSIIHO-TIPAKTUYECKOT0 XapaKTepa; He TpeOOBATh BbIBOIA U 3alIOMUHAHUS CIOMXKHBIX
dbopMyI, petieHUs] HeCTaHJAPTHBIX, TPYIOEMKUX 3alaHuid. Psaj TeM cnenyer n3yvarsb B
O03HAKOMMTEJILHOM IUIAHE.

[TpumepHas mporpamma npeaoCcTaBisieT aBTOpy padoueit mporpaMmbl CBOOOY B
pacnpezielieHuy MaTepuaia o 4eTBepTaM (TpuMectpam). Pacipenenenre BpeMeHH Ha U3y4YeHHE
TEM B T€UEHHE y4eOHOI0 rojla CaMOCTOSITENIFHO ONpeeNsieTc100pa3oBaTeIbHON OpraHu3alei u
3aBHCHT OT 0CoOeHHOCTeH Tpymibl o0ydarormmxcsic 3[IP u ux ocoObIx 00pa3oBaTeIbLHBIX
MOTpeOHOCTEH.

IIpumepHblie BUABI AesaTeabHOCTH o0yuawuxcs ¢ 3P, o0ycioBieHHbIe0cO0OBIMU
o0pa3oBaTeIbHBIMH MOTPEOHOCTAMHU U 00eCTIeYHBAIOIINE OCMBICJIEHHOE 0CBOEHUE
coJep:KaHuM 00pa30BaHUs MO MPeAMeTYy

«MaremaTuka»

Copneprxanue BUJOB AesTeabHOCTH oOyuatomuxcs ¢ 3[IP onpexnensiercs uxocoobmu
o0pa3oBaTenbHbIMU MOTpeOHOCTAMU. [ToMuMo mupoko ucnoabzyeMeix B OOIT OO0 obmux s
BCEX 00YyYaroIMXcs BUJOB JIEATEIBHOCTH CIEAYET YCUIIUTD BU/IbI 1€ATEIbHOCTH CieU(pUUHBIE IS
JAHHOM KaTeropuu jerei, ooecrneynBarone OCMBICICHHOE OCBOEHHE COJIepKaHHs 00pa3oBaHus 1O
MpeIMeTy: YCHIICHHUE MPEeIMETHO-ITPAKTUYECKON JESITENbHOCTH C aKTUBU3AIMEH CEHCOPHBIX
CHCTEM; YepeJOBaHUE BUJIOB JIEATEIbHOCTH, 3a/ICHCTBYIOINX pa3IMYHbIE CEHCOPHBIE CUCTEMBI;
OCBOECHHE MaTepHaja ¢ OIOpoi Ha allrOPUTM; «IIOLIArOBOCTH» B U3y4EHUU MaTepHaa;
HCIOJIb30BaHUE JIOMIOJHUTEIBHON BU3YaJIbHOM OMOPHI (CXEMBI, I1a0I0HbL,0NOPHBIE Ta0IUIbI);
pEeUEeBOi OTYET O MPOLECCE U PE3YIIbTATE EATEIbHOCTH; BBINOJIHEHUE CIIEUAIBHBIX 3a/1aHUH,
o0ecreunBaOIUX KOPPEKIUIO PErysIsiiud yueOHO-TI03HaBaTEIbHON AEATENbHOCTH U KOHTPOJIb
COOCTBEHHOTO pe3yJbTaTa.

[TpumepHas TemaTuueckas U TEpMUHOJIOTHYECKas ekcuka cootBeTcTByeT OOIT OOO.

s o6yqaromuxcs ¢ 3I1P cyiiecTBeHHBIM SBISIOTCS TPUEMBI paOOTHI C IEKCUYECKUM
MaTepuasoM 1o npeamery. [IpoBoauTcs cnenuanpHas paboTa Mo BBEACHUIO B AKTUBHBIN CI0Baph
o0yJaroImuxcs COOTBETCTBYIONIEH TepMUHOIOTHH. V3ydaemble TEPMHUHBI BBOJATCS HA
MOJIMCEHCOPHON OCHOBE, 00513aTelIbHA BU3YyaJIbHASAIIONIEPHKKA, AITOPUTMBI PA0OTHI C OIIPEAETICHUEM,
OTIOPHBIE CXEMBI JUIS aKTyaIN3allUUTEPMHUHOJIOT U,

MecTto yueOHoro npeamera «MareMaTuka» B y4eOHOM IJIaHe



B cootBercTBHE ¢ DenepalibHBIM roCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOTO
ob1iero oopazoBaHus yueOHbIH npenMeT «MaremaTnka» BXOAUT B IPEAMETHYIO 00J1acTh
«Marematuka 1 HHQOpPMATHKa» U ABJISIETCS 00s3aTENBHBIM NI n3ydeHus. B 5-9 kimaccax y4ueOHbIi
npeamer «MaTeMaTuka» TpaJullMOHHO U3y4aeTcsl B paMKaXx CIEIYIONINX y4eOHBIX KypcoB: B 5-6
KJlaccax — kypca «MatemaTukay, B 7-9 Kjaccax — KypcoB «Auredpay (BKIIOUask SJIEMEHTHI
CTaTUCTUKU U TeOpuu BeposiTHocTel) U «I'eomeTpus». Hacrosiel nporpaMMoil BBOAUTCS
CaMOCTOSITENIbHBIN yueOHBIN Kypc «BeposSTHOCTb U CTATHUCTUKAY.

Hacrosmeit mporpamMmoit npeaycmMaTpuBaeTcs BbleJICHIE B yUeOHOM IJIaHE HaU3y4YeHHE
MaTeMaTHKH B 5—6 Ki1accax 5 ydeOHBIX YacOB B HEJIENIO B TEUEHUE KAXKI0TOro1a o0ydenus, B 7—9
KJ1accax 6 yueOHBIX 4acOB B HEJIETIO B TEUEHUE KaXKA0ro roja o0yueHusi, Bcero 952 yueOHbIX yaca.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY IUIaHy B 5—6 Kjlaccax M3y4yaeTcs HHTErPUPOBAHHbIN peIMeT
«MarteMaTHKay, KOTOPbIi BKIIIOYaeT apu(hMETHUECKUI MaTepral U HarjIsaIHYI0 TEOMETPHIO, a TAKXKE
IIPOIEIEBTUUECKUE CBEIEHUS U3 alIreOpsl, 3JIEMEHTHUIOTMKY M Hayasa ONUCcaTeIbHOM CTaTUCTUKH.

Y4eOHbIH 1aH HAa U3yYeHHE MaTeMaTHKH B 5—6 KJlaccax OTBOJIUT HE MEHee 5 yuyeOHBIX
4acoB B HEJIEIIO B TEUEHHE KaXJ10r0 roja o0yueHus, Bcero He MeHee 340 yueOHbBIX 4acoB.

Conep:xanue yueOHOro Kypca (1mo roxaM o0y4eHus)

5 KJIACC

Hamypanvusie uucna u uyap

Harypanpaoe uncino. Psn Hatypanssbeix gucein. Yuco 0. M300paxenne HaTypaibHBIX YUCEIT
TOYKaMH Ha KOOPAMHATHOM (YMCIIOBOM) IPAMON.

[To3unmoHHas cuctema CUucCieHus. Pumckas nymepayus Kak npumep Heno3uyuoHHouU
cucmembl CuucIeHus’ . JecsaTnynas cucteMa CUMCIICHHUS.

CpaBHeHUE HATypaJbHBIX YMCEJ, CPABHEHHME HATypalbHBIX UYHCEN C HYJIEM.

Crnoco0Os1 cpaBHeHUs. OKpyTiieHUE HaTypaIbHBIX YUCEIL.

CrnoxeHue HaTypaldbHBIX YUCEI, CBOMCTBO HYJIS IPH CIIOKEHUHU. BplunTanue Kak JelcTBHE,
o0OpaTHOE CII0KEHNI0. Y MHOYKEHUE HATypaIbHBIX YHCEN; CBOWCTBA HYJIS M €IMHULBI IPU
yMHOXeHUH. JleneHne Kak aelcTBue, 00paTHoe yMHOKEeHUI0. KOMITOHEHTHI 1eHCTBHH, CBA3b
Mexny HuMH. [IpoBepka pesynbrata apudmerndeckoro nencTBus. IlepemectutensHoe u
COUYETAaTEeTbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U YMHOXKEHHUS, pacnpedeiumenbHoe C80UCma0
(3aKOH) YMHOMCEHUS.

Hcnonb3oBanue OyKB JUIsi 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3allUCH CBOWCTB
apupMETUYECKUX JEeHCTBUM.

Henumenu u kpammuvie yucia, pazioxeHne Ha MHOXKUTENH. [IpocThie U cOCTaBHBIE UKCIA.
Ipusnaku derumocmu na 2, 5, 10, 3, 9. Jlenenne ¢ ocTaTKOM.

Crenensb ¢ HaTypalbHBIM MOKa3aTeIeM. 3alKiCh YUCIA B BUJIE CYMMBIPAa3psaAHbIX
ClIaraeMbIX.

YucnoBoe BeIpaxeHue. Berarcnenue 3Ha4eHnii YUCIOBBIX BBIPAKECHHUIA; TOPSIIOK
BBITIOJTHEHUS IeHcTBUM. Vcnonp30BaHNE MPU BBIUMCICHUSIX EPEMECTUTENLHOTO U COYETATEIbHOIO
CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOKEHUS, paACnpeoenumenbHo20 C0UCMEA YMHONCEHUSL.

Jpoou
[IpencraBnenne o Jnmpobu  Kak  cmocobe 3ammucu YacTH  BEJIMYWHBI.

OObikHOBeHHBIE 1poOu. [IpaBunbHbIe U HenpaBuWiIbHBIE Apodu. CMmemanHas Jpoob;

1
31eck U ganee KypcuBOM 0003Hau€Hbl TEMbI, U3y4EHHE KOTOPHIX IPOBOAUTCS B
O3HAKOMUTENHHOM I1aHe. [legarorcaMocTosTeNnbHO onpeienseT 00beM U3yuyaeMoro Marepuara.



MpeJICTaBICHUE CMEIIAHHOM Apo0OH B BUIE HETIPABIWIBHOM IPOOU M BBIJECIICHUE TIEI0NYacTH Yrcia
W3 HeMpaBWIbHOU apo0u. M300pakenne qpodeii ToukaMu Ha 9uciioBO# mpsiMoii. OCHOBHOE
cBoiicTBO Apodu. Cokpawenue opobdeii. Ilpusedenue Opoou k Hogomy snamenamento. CpaBHCHHE
Ipo0ei.

CrioxeHue ¥ BRIUUTAHUE Ipo0ei. YMHOKECHHE U JIeJICHUE ApoOeii; B3aMHO- 0OpaTHbBIS
apoOu. Haxooicoenue uacmu yenozo u yeano2o no e2o 4acmu.

Hecstuunas 3anuck apoodeii. [Ipencrasinenne qecATHYHON IpoOH B BUAE OOBIKHOBEHHOM.
N300pakeHne NecaTHYHBIX ApoOeii TOUKaMu Ha YUCIOBOM MpsiMoii. CpaBHEHHE AECATHUHBIX
Tpo0ei.

ApudmeTndeckne IeHCTBUS C JECATUIHBIMU Apo0siMu. Okpyenenue decimuyHvlx Opooell.

Pemenne TeKCcTOBBIX 3224

Pemennie TekcTOBBIX 3a71a4 apu(PMETUUECKUM CIIOCOOOM. Peuienue n02uieckux3aoay.
Pewenue 3a0au nepebopom ecex 603moxcHbIX 8apuarmos. Vicionb30BaHue NPUPEHICHUN 3a1a4
TaOJIUI U CXEM.

Pemenue 3amau, cogepkaimux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMUYUHBI: CKOPOCTh, BPEMsI,
paccTosinue; 1ieHa, KOJIMYeCTBO, CTOMMOCTh. EMUHUIBI n3MepeHus: Macchl, 00bEMa, LIEHBI;
paccTosHUS, BPEMEHHU, CKOPOCTH. CBS3b MEXIY CIMHUALIAMU W3MEPEHUS KKI0H BEIIMIMHBI.

Pemenne ocHOBHBIX 3a1a4 Ha JPOOH.
[IpencraBnenue qaHHBIX B BUJIE TAOJHUII, CTOIOYATHIX THArPaAMM.

HarasinHasi reomerpust

Harnsaabie npepcraBinenus o purypax Ha IiI0CKOCTH: TOYKA, IpsSMasi, OTPE30K,ITyd, yrod,
JIOMaHasi, MHOTOYTOJIbHHUK, OKPY>KHOCTb, KpyT. Yrou. [IpsiMoit, ocTpblii, TyI0# 1 pa3BEpHYThIE
YTJIBL.

JlinHa oTpe3ka, MeTpHUSCKUE SAMHUIIBI ITUHBL. J[ITMHA TOMaHOH, IIepuUMETp
MHOTOYTOJIbHUKA. MI3MepeHne u mocTpoeHue YriioB ¢ MOMOIILI0 TPAHCTIOPTHUPA.

Harnsaaeie npencrasinenus o Gurypax Ha MmIOCKOCTU: MHOTOYTOJBHUK; MPSMOYTOJIbHUK,
KBaJIpaT; TPEYroJIbHUK, O paseHcmee gueyp.

N3ob6paxenue puryp, B TOM 4rciie Ha kietyatoit Oymare. [locmpoenue koughueypayuil u3z
yacmetl nPSIMOU, OKPYHCHOCMU HA HETUHOBAHHOU U Klemuamou o6ymaee. Vicniob3oBaHNE CBONCTB
CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBapaTa.

[Tnomane MPSAMOYTOIFHAKA M MHOTOYTOJIBHIUKOB, COCTABIICHHBIX U3 MPSAMOYTOJIbHHKOB, B
TOM uucie puryp, n300pakE€HHBIX Ha KIeT4yaToi Oymare. EquHUIBI M3MepeHHs IIIOMIAIH.

Haznaonvie npeocmasnenusi o npocmpancmeeHuvix hueypax. npsamoy20ibHblll
napannenenuneo, Kyo, MHO202paHHUuKuU. M300pascenue npocmetiuux MHo2oepanHuxos. Pazeépmiu
Kyba u napannenenuneoa. Cozoanue mooenei MHO202PAHHUKOG (U3 Oymazcu, npo8oJIOKU,
naacmuIuHa u op.).

O6vém npamoyeonvroeo napanneienuneda, Kyoa. Eounuyvt usmepenus o6véma.
6 xaacc
Hamypanvuvie uucna

ApudmeTndeckue IeHCTBUS ¢ MHOTO3HAYHBIMH HATYPAIBHBIMU YHCIaMH. UHCITOBBIC

BBIPXXCHHUS, OPSJIOK JCHCTBHIA, UCTIOB30BaHNE CKOOOK. MCTIOb30BaHUETIPH BEIYHCIICHUSX

MEPEMECTUTENBHOTO U COYETATEeIHLHOTO CBONCTB CIIOKECHUS U YMHOKCHHS,

pacnpedenumenvho2o ceolcmea ymuodicernusi. OKpyriieHue HATYPATbHBIX YHCEI.

Jenutenu u KpaTHBIE YUCIIA; HAUOOILUUL 00WULL Oerumenb U HauMeHblee oouee
Kpamuoe. Jlenumocms cymmbl u npouzgedernusi. JIeneHne ¢ OCTaTKOM.

/lpoou
OObIKHOBEHHAs Ip00b, OCHOBHOE CBOMCTBO ApOOH, COKpaleHue apodeit. CpaBHeHHE U

ynopsiounBanue apoOeil. Perenne 3a1a4 Ha HAXOXAEHUE YaCTU OT LEJIOTO U LEJIOr0 MO €ro YacTH.
JlpoOHOE 4nciIo Kak pe3ynbTar aeneHus. [IpeacraBnenue necsTHYHON ApoOH B BUE



OOBIKHOBEHHOU JPOOH ¥ BO3MOKHOCTH MPEJICTABIICHUSI OOBIKHOBEHHOM APOOH B BUE NECATHIHOM.
JlecsaTuuHbIe APOOU M METpUYecKas cUucTeMa Mep. ApupMeTndeckue AeUCTBUS U YHCIIOBbIC
BBIPQKCHUS C OOBIKHOBEHHBIMH H JCCSITHYHBIMH JIPOOSIMH.

OtHomenue. JlemeHue B JaHHOM OTHOIICHMH. Macwma6b, TPOTIOPITUS.

[IpuMeHeHne nponopLUi IPU PEILIEHNH 3a/1a4.

ITonsiTre mpoueHTa. BeruuciieHne NponeHTa OT BEIMYMHBI U BEIMYUHBI 110 €€ IPOLEHTY.
BripakeHue nporeHToB JeCITUUHBIMU Ipo0simu. Pemienue 3a1au Ha npoleHTsl. Bolpakenue
OTHOILICHHUS BEJIMYHH B IIPOLIEHTAX.

Ilonosrcumenvuvie u ompuyamenvHole Hucaa

[TonoxxurenbHbIE U OTpULIATENbHBIE yKcia. Llenbie uncna. Moodyne uucna, ceomempuyeckas
unmepnpemayus Mooy yucia. I3o0paxeHue yucesn Ha KOOpAUHATHOMN npsMoil. Yucnoswvie
NPOMEINCYMKU.

CpaBHenue uncen. ApupmeTnieckue IeiHCTBUS C MOJI0KUTEIbHBIMA U OTPULIATEIIbHBIMU
YUCIIaMHU.

[IpsimoyronbHas cucTeMa KOOpAUHAT Ha M1ockocTd. KoopAnHaThl TOUKH Ha MJI0CKOCTH,
abcrucca u opauHara. [loctpoenue Touek U GUryp Ha KOOPAWHATHOM TTOCKOCTH.

bykeennuvie gviparxicenusn

[TpumeHeHue OyKB JUIsl 3alIMCH MaTEMaTUYECKUX BbIpaXXEHUH U npeaoxkeHuii. CBoiicTBa
apudmeTnyecKkux NeUCTBUN. ByKkeeHHble 8blpadiceHUs U YUCI08ble NOOCMAaHO6KU. bykBeHHbBIE
PaBEHCTBA, HAXOX/ICHUE HEN3BECTHOTO KOMIIOHEHTa. DopMyIibl; (OpMYIIBI IEpUMETPA U TUIOIIAIN
MPsIMOYTOJIbHUKA, KBaApaTa, 00véma napaiieienuneod u Kyoa.

Pewenue mexcmoguix 3adau

Pemennie TekCTOBBIX 33724 apuPMETUUECKUM CIOCOOOM. PeuieHue n1oeuieckux3aoay.
Pewenue 3a0au nepebopom écex 603MONCHBIX 8APUAHMOS.

Pemenue 3anay, copepikaminx 3aBUCUMOCTH, CBSA3BIBAIOIIUX BETUYHHBI: CKOPOCTH, BpeMs,
paccrosiHue; IieHa, KOJTMYECTBO, CTOMMOCTh; TIPOU3BOIUTEILHOCTD, BpeMsi, 00hEM paOOTHI.
Enaunuib n3MepeHust: Macchl, CTOMMOCTH; PACCTOSIHHS, BpEMEHH, CKOPOCTH. CBS3b MEXKIY
eAMHUIIAMU U3MEPEHUSI KaXI0W BEIUYUHBI.

Pelenue 3aay, CBA3aHHBIX ¢ OTHOLIEHUEM, TPONIOPIIMOHAIBHOCTHIO BEJIMUKH,IPOIIEHTAMU;
perieHrue OCHOBHBIX 3aJ1a4 Ha IpoOu U POUEHTHI. OyeHKa u npuKuoKa, okpyeieHue pe3yibmamad.

Cocmasnenue 6yKEeHHbIX BbIPANCEHULL NO YCIOBUIO 3A0AYU.

[IpencraBieHne JaHHBIX C TOMOIIBIO TaOMUIl U AuarpaMM. CTonb4aTeie TuarpaMMsl:
YTEHUE U NOCTpoeHUE. UTeHNEe KPYroBbIX JUArPaMM.

Haznaonan zeomempus

Harnsiaele npenctaBieHus o Gurypax Ha IIIOCKOCTU: TOYKa, MpsiMasi, OTPE30K,TyY, yrod,
JIOMaHasi, MHOTOYTOJIBHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,KPYT.

B3zaumnoe pacnonoosicenue 08yx npAmvlX Ha NIOCKOCMU, NApalielbHble NPSAMbLE,
nepneHouKyiapHule npsmole. I3MepeHue pacCTOSHUNA: MEXAy IByMsl TOUKaMHU, OT TOUKH JI0
IIPSIMOM; JIJIMHA MapIIpyTa Ha KBaJPAaTHOM CETKeE.

W3mepenne 1 MoCTPOECHME YIIOB € IOMOIIBIO TPAaHCIIOPTHPA. BHUIBI TPEyTrOJIBHUKOB:
OCTPOYTOJIbHBIH, MPSIMOYTOJIbHBIHN, TYIIOYTOJIbHBIN; paBHOOEIPEHHBIN, pABHOCTOPOHHUIA.
YeThIpEXYrobHUK, IPUMEPBIYETHIPEXYTOJBHUKOB. [IpAMOYroapHUK, KBapaT: NCIOJIb30BaHUE
CBOIICTB CTOpOH, YIJIOB, AUaroHaneil. M3obpasicenue ceomempuyueckux @uzyp Ha HeNUHOBAHHOL
Oymazec Ucnonb306anuem YupKyis, IUHeuKu, y20avhuka, mpancnopmupa. Iloctpoenus Ha
KJIeT4aToi Oymare.

[Tepumerp MHOTOYTOIBHUKA. [ToHSATHE MITOMAAN GUTYPBI; €AMHHUIIBI U3MEPEHUATUIOUIAIH.
[TpubnmxEénHoe n3MepeHue miomanu GUryp, B ToM 4ucie Ha KBaJApaTHO ceTke. [Ipubnusicénnoe
uzmepenue OUHbL OKPYICHOCIU, NIOWAOU KpY2d.

Cummempus. yenmpanvhas, ocesas u 3epkaivras cummempuu. Ilocmpoenue
CUMMEMPUUHBIX Puzyp.

Haznaonvie npedcmaenenus 0 npocmpancmeenHulx puzypax: napaiieienuneod,Kyb, npusma,



nupamuoa, KoOHyc, Yyururop, wap u cghepa. Mzobpasicenue npocmpancmeennvix gueyp. [lpumepol
PAa36EPMOK MHO20SPAHHUKOS, YUIuHOpa u konyca. Cozoanue mooenetl npoCcmpancmeeHHblx guayp
(u3z 6ymaeu, npoBOIOKU, NAACMUTUHA U OP.).

THonamue 0b6véma, eounuysl uzmeperus 06véma. O0bEM NPAMOY201bHO2O0
napannenenuneod, Kyoa.

VYuebOnslii Kypc «Anredpay». 7-9 knaccel

MecTo yueOHOro Kypca B yueOHOM IJIaHe
CormacHo  yuyeOHOMY IJIaHy B 7-9  xiaccax H3y4aeTcs y4eOHBIN Kypc
«AnreOpa», KOTOpBIM BKIIOYACT CIEAYIOIIME OCHOBHBIE pa3fesibl COJCp>KaHUs:

«Yucna v BBIYUCIICHU», «ANreOpandeckue BhIpaXXeHUs», «Y paBHEHUsSI U HEPABEHCTBAY,
«DyHKIHNY.

VY4eOHbIl MJ1aH HA U3YYECHHE alreOphl B 7—9 Kiaccax OTBOJIUT HE MeHee 3 y4eOHBIX YacoB B
HEJZIEIO B TEUEHUE KaXKOT0 To/1a 00y4YeHHUs, BCEro 3a Tpu roaa oOyueHus — He Mmenee 306 yueOHbIX
4acoB.

Conep:xanue yueOHOro Kypca (mo rogam o0ydeHmusi)

7 knace

Yucna u évluucieHusn

PanunonajJbHBIE YHCIa

Jpobu 0ObIKHOBEHHBIE U AECATUYHBIC, IEPEX0]] OT OJHOHN (OPMBI 3amKCcH JpOoOeit K IPYTrou.
[ToHsiTHE paOHAIBHOTO YKCIIA, 3alUCh, CDABHEHUE, YIIOPAI0YMBAHUE PALIMOHAIBHBIX YHCEIL.
ApudmeTndeckue ASHCTBUA ¢ pallMOHAIBHBIMA 4YHUCIaMH. PelieHune 3ajad U3 peabHOU
NPaKTUKH Ha YacTH, Ha Jpoou.

CrerneHb ¢ HATYpaJbHBIM IIOKA3aTeNeM: ONpeAeTIeHUE, MPeoOpa30BaHe BHIPAKEHUN Ha
OCHOBE OTIPEICTICHHUS, 3aITUCh OOJIBIITUX YUCE.

[IporeHTHI, 3aMMKUCh MPOIIEHTOB B BUJIE APOOH U IpoOH B BUC MPOIEHTOB. TpH OCHOBHBIE
3a7a4¥ Ha MPOLICHTHI, pEHICHUE 3a7a4 U3 PEAIbHON TPAKTUKH.

[IpuMeHeHne NpU3HAKOB ACIUMOCTH, Pa3I0KEHUE HA MHOXKUTEIN HATypaJbHbIX YUCEN.

PeanbHbIe 3aBUCUMOCTH, B TOM YHKCJIE TpsiMasi U oOpaTHas MPONOPIUOHATHHOCTH.

Anzebpauueckue gviparicenus

IlepemeHHBIE, UNCITOBOE 3HAYEHUE BBIPAKEHUS C IIEPEMEHHON. JlonyCTUMBIE 3HAYEHUS
nepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MKy BEIMYMHAMU B BUJIE (GopMyIibl. Beruucnenus
o popmyam.

[TpeoOpa3oBanue OYKBEHHBIX BBIPaKEHUH, TOXKIECTBEHHO paBHbIE BBIPAKEHHUSI, IpaBHIIa
peoOpa3oBaHus CyMM U NIPOU3BEACHUN, TPABHIIa PACKPBHITHUS CKOOOK M MPUBEACHUSI ITOT00HBIX
cllaracMblX.

CBolicTBa CTENEHNU C HATYpaJIbHBIM I10KA3aTeIIEM.

OpnnHowieHbl 1 MHOTowIeHbl. CreneHns MHOrowieHa. Cl0KeHue, BBIYMTaHNE, YMHOXKECHHE
MHOT0u1eHOB. DOPMyJIbl COKPAIEHHOIO YMHOKEHHMS: KBaIpaT CyMMBbI NKBAJIpaT pa3HOCTH.
®opMyiia pa3HOCTH KBaApaToB. Pa3ioxkeHne MHOrOWIEHOB Ha MHOXKUTENH.

Ypasenenua

VYpaBHeHMe, KOpEeHb YpaBHEHMsI, [TpaBUIIa IPeoOpa3oBaHUs YpaBHEHHUS, PABHOCUIBHOCTh
YPaBHEHUHU.

JIuneliHOE ypaBHEHME C OHOM IEPEMEHHON, YUCIIO KOPHEN JIMHENHOIO YPaBHEHMS,
penleHne JIMHENHBIX ypaBHeHH. COCTaBIIEHNE YpaBHEHUH 10 YCIOBUIO 3aa4u. Pemenne
TEKCTOBBIX 3a/1a4 C [IOMOIIBIO YPABHEHUMN.

Jluneiinoe ypasnenue ¢ 08yms nepemennviMu u e2o 2pagux’. CucTeMa IBYX THHEHHBIX
ypaBHEHMH C IByMsI TlepeMeHHbIMU. Pelienne cucreM ypaBHEHUICIIOCOOOM OJICTaHOBKH.
[IpuMeps! perieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBI CUCTEM YpaBHEHUM.

Koopounamut u cpagpuxu. @ynkuyuu



Koopaunara Touku Ha npsiMoid. YncioBbIE NPOMEXYTKU. PaccTosiHue MeXay IByMs
TOYKaMU KOOPJMHATHOU MPSIMOIA.

[TpsimoyronbHas cuctema koopauHar, ocu OX u Oy. AGcicca 1 opAMHATa TOYKHHA
KOOPAMHATHOH 1miockocTu. [Ipumeps! rpadukoB, 3agaHHbIX popmynaMu. Urenue rpaduxos
pealIbHbIX 3aBUCUMOCTEH.

[Monstue dpynkwu. I'paduk ¢pynkium. CoiictBa Gpynkuuii. JIunelinas ¢pyHkius,eé rpauxk.
I'paduk pyukuuu Yy = kKX + b. I pauueckoe pewenue nunetinpix ypasrenutiv cucmem iuHeuHblx
VPAHeHUII.

8 xnacc Yucna u eviuucnenusn

KBanpartublit kopeHb u3 uncina. [lousamue 06 uppayuonanohom uucie. [ecamuunsvie
NPUOIUNCEHUS UPPAYUOHATbHBIX Yucen. CBOWCTBA apu(METHYECKIX KBAJPaTHBIX KOPHEH U UX
MIPUMEHEHHE K IPe00Pa30BaAHUIO YUCIOBBIX BBIPAXKECHHUHN U BHIYUCICHUSAM. /[eticmaumenbHble Yucida.

CrenieHs ¢ LIEJIBIM MMOKa3aTejieM U e€ CBOICTBA. CTaHI[apTHaH 3auch 4uciia.

Anzeopauueckue eviparxcenus

KBanpatHblii TpEXUIICH; pa3ioKEHUE KBAPATHOTO TPEXUWICHA HA MHOKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOMCTBO ajreOpamydecKoi JpoOH.
Crnosxenue, BRIMUTaHUE, YMHOXKCHHE, JCIICHUE allreOpandeckux aqpooeid. ParimoHansHbIe
BBIPQXEHUS U UX peoOpa3oBaHue.

Ypasnenus u nepasencmea

KBanpatHoe ypaBHeHue, hopMyia KOpHEH KBaJpaTHOrO ypaBHeHus. Teopema Buema.
Pemenue ypaBHeHUI, CBOAAIIMXCS K IMHEHHBIM U KBaApaTHBIM. [IpocrelinmenpoOHo-
palOHaIbHbIC YPABHEHHUS.

I'pagpuueckas unmepnpemayus ypagueHuii ¢ 08YMs NepemeHHbIMU U CUCTNEM IUHEUHBIX
ypasueHuii ¢ 08yms nepemernvimu. IIpuMepbl pelieHus: CUCTEM HENMHEHHBIX YPaBHEHUH C IBYMsI
IIEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJireOpaniecKuM CIiocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0JHOM TEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBeHCTB. JIMHENHbIE HEpaBEHCTBA C OIHOM nepeMeHHON. CHCcTeMbl IMHEHHBIX
HEPABEHCTB C OJHOU NIEPEMEHHOM.

Dyukyuu

[Tonstue ¢pynkuuu. O61acTh ONpENENeHNs U MHOXKECTBO 3HAUCHUH (YHKLIUU.

CrniocoObl 3a1aHus GyHKIUH.

I'paduk pynkunu. YreHnue cBoicTB GyHKIMH 10 e€ rpaduky. [Ipumepbirpadukos
(GyHKINH, OTpaXXaIOUIUX peallbHbIe MPOLIECCHI.

OyHKINH, OTHCHIBAIOLINE OpsMyr0 U 0OpaTHYIO MIPOIMOPLIMOHAJIbHBIE

3aBHUCHUMOCTH, X rpaguku. OyHKuu y = X2, y = X3, y =

pewienue ypaeHenul u cucmem ypagnenui.X, Y =—. I'paguueckoe
X



8 kiace

Yucna u evtuucienusn

JelicTBUTEIbHBIE YN CJIA

PanpioHaibHbIC YHCIA, UPPAYUOHATIbHBLE YUCTA, KOHEeUHble U DeCKOHEUHble OeCmUuiHble
0pobu. MHooicecmeo OelicmeumenbHbix yucei,; 0elcmaumenbHble YUcia Kak 6ecKoHeuHbie
decsimuunble OpodOU. B3aumHo 00HO3HAUHOE COOMBEMCMEUE MEAHCOYMHONCECMBOM
OelicmeumenbHbiX Yucesl U KOOPOUHAMHOU NPIMOU.

Cpasnenue OeticmeumenbHulx Yucei, apupmemuyeckue 0eucmeus ¢ 0etcmeumenbHbIMuU
yucIamu.

HN3mepenusi, npudInKeHns, OLEHKH

Pa3smeppl  00BEKTOB  OKpY)KAIOILETO MUpa,  JUIMTEIbHOCTH IIPOLIECCOB
OKPYKaOILIEM MUDE.

[TpubnmxEHHOE 3HAYCHHUE BEIWYHMHBI, TOYHOCTh MPUOIMKEHUs. OKpyTrIeHUeUncell.
IIpukuaka v OLlEeHKA PE3yJIbTaTOB BEIYUCICHUM.

YPaGHeHll}l u Hepaeencmea

YpaBHeHus ¢ 0AHOI epeMeHHOM

JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOASIIMXCSA K JIMHEHHBbIM. KBagpaTtHoe

ypaBHeHue. PemieHue ypaBHEHUH, CBOISIIMUXCA K KBaJpPaTHBIM.
bukBangpatHoe ypaBHeHUe. [Ipumepsl peuienus ypasHeHuil mpemvel u 4emeepmoicmeneHetl
DPA31024CeHUEM HA MHOICUMETU.

Pemenune npoOHO-panoHaNbHBIX ypaBHEHHH. Perenne

TEKCTOBBIX 3aJ]a4 alIredpandeckuM METO10M

.Cucremsbl ypaBHeHHH

YpaBHeHUE ¢ ABYMS IIEPEMEHHBIMH U ero rpaduk. Pemenune cucteM AByXJIMHEHHBIX
YPaBHEHU C IByMs IIEPEMEHHBIMU. PelieHre cucTeM IByX ypaBHEHHH, OHO U3 KOTOPBIX
JMHEWHOE, a Ipyroe — BTOpoi cTeneHu. [ paduyeckas HHTEpPIpETALUs CHCTEMBl YPaBHEHUH C
IBYMs IEPEMEHHBIMU.

Permienue TeKCTOBBIX 3a/1a4 alredpandeckuM criocoooM.

HepaBencrBa

YucnoBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemenne nuHENHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOMN. Pemenne cucreM JIMHEHHBIX
HEpaBEHCTB ¢ 0JJHOU nepeMeHHOoM. KBaapaTHbie HepaBeHcTBa. [ padudeckast nHTepIpeTarys
HEPABEHCTB U CUCTEM HEPABEHCTB C IByMs [IEPEMEHHBIMHU.

Dyukyuu

KBagparuunas pynkius, e€ rpaduk u cBoiicta. [lapadomna, KoOOpAMHATHIBEPITHHBI
napaboJIbl, 0Ch CHMMETPHH ITapadoJIb.

['paduxu byHKIHHI: y = kx, y = kx + b, y =X,

= x, Y= ¥ UX CBOWCTBA.
X

Yucnoevie nocredosamenvnocmu

Onpenesnenue U cnocodbl 3aJaHUS YMCIOBBIX M0CJIe10BATEIbHOCTENH

[TonsiTie ~ 4MCIOBOM  IOCJIENOBATEIBLHOCTH. 3ajaHue  IMOCIENO0BATEIbHOCTU
PEeKyppeHTHOH GopmyIoif u popmyIoit N-ro dieHa.

ApudmMernyeckasi M reoMeTpHYeCKasi IPOrpeccuu

Apudmernueckas 1 reoMmeTpudeckas nporpeccuu. opmyssl N-ro 4jaeHa apuMeTHIeCcKon
Y TEOMETPUYECKON IPOTPECCHI, CYMMBI IEPBBIX N YIEHOB.

H3006pasicenue unenos apugpmemudeckoli u 2eoMempuieckol npoepecculi MmoyKamu Ha
KOOpOuHamuou niockocmu. Jlunetinwiii u s3xcnoneHyuanvHulil pocm. CloxcHvle npoyenmeol.



Yueonslii kypc «['eomeTpusi».7-9 kiaaccol

Conep:xkanue y4e0HOro Kypca (1o roaam o0y4eHus)
7 knace

HauvanpHele nonsaTus reomerpun. Touka, npsimasi, OTpE30K, Jiyd. Yroia. Buael yrios.
Bepruxkanbubie u CMEKHBIE yrasl. buccekrpuca yrna. Jlomanas,
MHOTOyrojbHUK. [IapamiensHOCTh U NEPIEHIUKYIIAPHOCTD NPSAMBIX.
Cummempuunvie gpueypul. OcHogHble C80UICMBA 0CEBOIl cwwwempuua. IIpumepsl cumMMeTpuu B
OKPY>KAIOILIEM MUDE.
OcHog6Hble NOCMPOEHUA C NOMOWBIO YUPKYIIA U TUHEUKU.
Tpeyronsauk. Bricora, Mennana, 6uccekTpuca, ux cBoiicTBa. PaBHoOeApeHHBIIH
PaBHOCTOPOHHUH TPEYroJbHUKHA. HepaBeHCTBO TpeyroybHUKA.
CBolicTBa 1 NpU3HAKU paBHOOEIPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHcTBa
TPEYrOJIbHUKOB.
CBolicTBa U IIPU3HAKU MapaJlIeNIbHBIX NpsAMbIX. CyMMa yIjoB TPEyroJIbHHKA.

BHemnrHue yribl TpeyroibHUKA.

[psiMmoyrosbHBI TpeyroibHUK. CBOMCTBO MEIMAHbI TPSIMOYTOJIBHOTO TPEYroJIbHUKA,
HpOBeIEHHOM K runoteny3e. [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
[IpsiMOYTOJIBHBIN TPEYrobHUK ¢ yriiom B 30°.

HepaBeHCTBa B FTEOMETPUH: HEPABEHCMBO MPeYe0bHUKA, HEPABEHCTBO O JNTHHEIIOMAHOM,
Teopema o 0oJbIIeM yIiIe H OOJbIIel CTOPOHE TPEYroIbHUKA. [lepleHUKYIsIp U HAaKIIOHHAS.

I'eomempuueckoe mecmo mouex. buccekTpuca yria u CepeJUHHBIN NEPIICHIUKYISP K
OTPE3KY KaK TE€OMETPUYCCKHE MECTa TOUCK.

OKpY>KHOCTb H KPYT, XOp/ia U JIMaMeTp, UX CBOICTBa. B3anMHOe paconokeHHEeOKPyKHOCTH
u npsimoii. KacarenpHas u cexymias kK okpy)HocTH. OKpY)KHOCTb, BIIUCaHHas B yroJl. Bnimcannas u
OIUCaHHAs OKPYXHOCTH TPEYTOJIbHHKA.

8 kiaacc

Yersipéxyronbauku. [lapaimenorpamm, ero npu3Haku 1 cBocTBa. YacTHbIe cirydan
napajiesIorpaMMoB (IIPSIMOYTOJIBHHUK, pOMO, KBaJpar), X MPU3HAKK U CBOWCTBA. Tpamerus,
paBHOOOKas Tpanenwus, e€ CBOCTBa U Mpu3HaKu. [IpsmMoyronpHas Tparenusi.

Memoo yosoenus meouanvl. [lenmpanvHas cummempus.

Teopema Paneca u meopema o nponopyuoHaibHelx ompeskax. CpegHue TMHAN
TPEyroJIbHUKA U Tpanenuuu. Llenmp macc mpey2onvHuKa.

Ilooobue mpeyzonvruxos, koagguyuenm nodoobus. Ilpuznaxu nooobuss mpey2oibHUKOS.
[Tpumenenne mogoOHst IPU PEHICHNH MPAKTHYECKUX 3a7ad.

CgoiicTBa muromaei reomeTpuaeckux puryp. @opmyInbl [UTst IIOMIAUTPEYTOIBHUKA,
napajuenorpaMma, pom6a u tpanenuu. OTHOIIEHUE MII0AAeH MOK00HBIX GUryp.

Brraucnienue miomnaaei TpeyroibHUKOB 1 MHOTOYTOJIBHIKOB Ha KJIETYaTOW Oymare.

Teopema [Tudaropa. Ilpumenenne Teopemsl [Tugaropa npu pemeHn NpakTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOrO Yyria MHpsMOYrOJIbHOIO TPEYrOJIbHUKA.



OCHOBHOE TPUTOHOMETPHUIECKOE TOkIeCcTBO. Tpuronomerpuyeckue Gpyuxuuu yriaos B 30°, 45° u
60°.

BrucanHble ¥ LIEHTPAIbHBIE YIUIBI, YIOJI MEXAY KacaTeJIbHOW U XOPAOU. YTUIBI MEXIY
XOpAAMH U CEKyIIMMU. BrincaHHbIEe U ONIMCAaHHBIE YETHIPEXYTOJIBHUKY. B3auMHOE pacnosnoxeHue
IBYyX oKpyxHOcTel. Kacanue okpyxHocteil. O01mue KacaTenbHbIe K ABYM OKPYXHOCTSIM.

9 kjacc

Cunyc, kocunyc, tanreHc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOETOKIECTBO.
@opMyIIbI IPUBEIACHUS.

Pewmenne tpeyronbHUKOB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. Pemenue
IIPAKTUYECKUX 3aa4 C UCII0JIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeobpasosanue nooobus. [looobue coomeemcmeeHHbIX I1eMEHMO8.

Teopema o npoussedeHuu Ompe3Kos Xopo, meopemul 0 NPOU3BEOEHUU OMPE3KOBCEKYUIUX,
meopema o Keaopame KacamenibHoU.

BekTtop, 1rHa (Mo1yJib) BEKTOPA, COHANPABIEHHbBIE BEKTOPHI, IPOTUBOIIOIOKHO
HaIIPaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, OIIEPALlMU HaJl
BeKTOpaMH. Pa3iokeHne BEKTOpa 110 AByM HEKOJUIMHEAPHBIM BeKTOpaM. KoopanHaTe! BEKTOpa.
CkasipHO€ ITPOU3BEIEHUEBEKTOPOB, IPUMEHEHHE ISl HAXOKICHMS JUIMH U YIJIOB.

JlexapToBbI KOOPJIMHATHI HA IUIOCKOCTH. YpasHenus npsamoul 1 OKPY>KHOCTU B KOOpAMHATAX,
IIEPECEYCHUE OKPYKHOCTEN U NMPSIMBIX. MeTo1 KOOpAUHAT U €ro IPUMEHEHNE.

[IpaBuibHBIE MHOTOYTOJBHUKH. JJIMHA OKPYKHOCTHU. ['pagycHas u paauaHHasMepa yria,
BBIYMCIICHUE JUIMH AYT OKpYKHOCTEH. [ [nomans kpyra, CeKTopa, CerMeHTa.

Heuodicenus nrockocmu u 6HympeHHue cummempuu ueyp (nemenmapivie npeoCmasienus).
Ilapannenvnuiii nepenoc. [losopom.

YuebHblii Kypc «BeposiTHOCTb H CTATHCTHKA» 7—9 KJIACChI

Conep:xanue yueOHOro Kypca (1o rogam o0y4eHmus)
7 kJyacc

IIpencraBneHue AaHHBIX B BHJE TaOJIUL, TUArpamMM,
rpaduKoB. 3anojiHeHUe

Ta0JINLL, YTEHUE U MIOCTPOCHHE JUarpamMmm (CTOJIOMKOBBIX (CTONIOYATHIX) U KPYTOBbIX ). UTeHne
rpadUKoOB pealbHbIX MpoleccoB. M3pnedenne nHGopMalum U3 quarpaMmm U TaOJuil,
WCTIOJIb30BaHUE M UHTEPIIPETALINS TaHHBIX.

OrnucatenbHas CTAaTHCTUKA: CpeIHEE apuPMETHUECKOe, MeTuaHa, pa3Max, HauOobIIee 1
HaMMEHbIIIee 3HaYeHUs1 Habopa YUCIIOBBIX TaHHBIX. [IpuMeps! cirydaiiHO N3MEHYHNBOCTH.

Cnyuatinwiii sxcnepumenm (onvim) u ciyuaiinoe coovimue. Beposimuocms u wacmoma. Ponb
MAN0BEPOSAMHBIX U NPAKMUYECKU 00CMOBEPHbIX cODbIMULL 8 npupoodeu 8 obuecmee. Monema u
USPATIbHASL KOCTb 8 MEOPUL BEPOSMHOCMEN .

I'pag, sepuuna, peobpo. Cmenens gepuiunsi. Yucno pébep u cymmapras cmenenv 6epuilH.
IIpeocmasnenue o cesasnocmu epagha. Llenu u yuxnol. Ilymu 6 epagax. Ob6x00 epagha (3unepos
nyms). Ilpedcmasnenue 06 opuenmuposanuom epage. Pewenue 3adau ¢ nomowwbto 2pagos.

8 kiaacc

[IpencraBnenue qaHHBIX B BUJIE TAOJIUII, AHArpamMm, rpaduKoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBA, OJAMHOXKeCTBO. Onepaluu HaJMHOKECTBaAMU:
o0benuHeHne, mepeceueHne, qonoiHeHrne. CBOMCTBa onepaluii HaJl MHOKECTBAMHU:
MEPEMECTUTENBHOE, COUETATENIbHOE, paclpeAesIuTeNbHOE, BKItoUeHUs. Mcnonb3oBanue
rpaUIeCcKOTO MPEACTABICHUS MHOXKECTB ISl OTTUCAHUSPEATHHBIX TIPOIECCOB U SIBJICHUH, MPU
pelIeHuu 3a1ay.



H3M€p€HM€ pacceuearusl OQHHUDIX. ﬂucnepcuﬂ u cmam)apmnoe OMKJIIOHEHUe

YUCNI08bIX HAOOPOS. [luazpamma pacceusanusl.

DneMeHTapHbIe COOBITHS cay4aiiHOro onbiTa. Ciy4aiiHble COOBITHS. BeposiTHOCTH COOBITHIA.
OnbITHI ¢ pAaBHOBO3MOXHBIMHU 3JIEMEHTApPHBIMU COOBITUSIMU. CiydaiiHbiil BEIOOD. CBSI3b MEXKIY
MaJIOBEPOSTHBIMH M MPAKTUYECKH IOCTOBEPHBIMU COOBITHSIMH B MIPUPOJIE, OOIIIECTBE U HAYKE.

Hepeso. Ceoticmsa Oepesbes: eOUHCmMBeHHOCHb NYMU, CYUeCmMB08aHUE BUCAYCUBEPUUIUHDL,
CB83b MeHCOY YUCTIOM 8epuluH U yuciom péoep. Ilpasuno ymnoowcenus. Pewenue 3a0ay ¢ nomowvio
epagos.

Ilpomusononooicnvie coovimus. uaepamma Jinepa. Obvedunerue u nepeceveHue
coovimuii. Hecoemecmmuuie coovimus. @opmyna cnodceHus: geposmuocmet. Ycnoenas
gepossimuocms. Ilpasuno ymuoowcenus. Hezasucumole cobvimus. Ilpeocmasnenue sxcnepumenma 6
suoe oepesa. Pewenue 3a0au na naxodcoeHue 6eposmuocmell ¢ NOMOWbIO 0epesda CAy4atiHo2o
9KCnepumenma,ouazpamm Jiiepa.

8 knacc

[TpencraBieHue JaHHBIX B BUAE TaOJIUL, AUMAarpaMMm, rpaduKoB, HHTepIpeTalis JaHHbIX.
UreHue 1 nocTpoeHue TabulL, AUarpaMM, rpauKoB M0 peanbHbIM JaHHbIM.IlepecTaHOBKH U
dakropuan. Coyeranus M 4yucio coueraHuil. Tpeyeonvnuk Ilackana. Pemenue 3amay ¢
MCTIOJIH30BAaHNEM KOMOMHATOPHKH.

T'eomempuueckasn eeposmuocmo. Cnyuatinsiii 6b100p MOUKU U3 hueypsbl HaA NIOCKOCMU, U3
ompesKa u u3z 0y2u OKpyHCHOCHU.

Hcneitanue. Ycnex u Heynavya. Cepust UCIIBITaHUH 10 epBOro ycnexa. Cepust HCIIbITaHUN
bepnymnu. BeposatHocTu coObITHI B cepun ucnbiTanuii bepHymu.

CrnyuyaiiHas BeIMYMHA U pacIpEleIICHIE BEpOATHOCTEN. MaTeMaTuuecKkoe OKUAAHNUE U
nucnepcus. [IppuMeprsl MaTeMaTHYECKOro OKUIaHNS KaK TEOPETHYECKOTOCPEIHErO 3HAYCHHUS
BEIMYMHBI. MaTeMaTHYECKOE 0KUJAHUE U IUCIIEPCHS CIIy4allHOMBEIIMUNHBI «UUCIIO YCIIEXOB B
CEPHUM UCIBITAHUN bepHyIm».

[TonsiTHe 0 3aKOHE OoNBIIMX Yucel. MI3MepeHne BepOosITHOCTEN C MOMOIIIBIO YacToT. Poib 1
3Ha4YeHHe 3aKOHA OOJIBIIMX YHCEIT B IPUPOJIE U OOIIECTBE.

HpuMeprle KOHTPOJ/ILHO-U3MEPHUTEJIBHBIC MAaTCPUAJIbI

[TpoBeneHme OIEHKU JOCTUKEHHM MIaHUPYEMbIX Pe3yIbTaTOB OCBOECHUSYYeOHOTO
MpeAMETa MPOBOAUTCS B (DOPME TEKYIIETO M pyOEKHOTO KOHTPOJISI B BUJIE: KOHTPOJIbHBIE PAaOOTHI,
CaMOCTOSITeNTbHBIE PAOOTHI, 3a4EThl, MATEMATUYECKNE AUKTAHTHI, MPAKTUYECKUE pabOTHI,
MUCHbMEHHBIN OTBET O MHAWBUAYAJIBHBIM KAPTOUKAM-33/IaHUSIM, TECTUPOBAHUE.

Jns obyqaronuxcs ¢ 3[IP Bo3MoxkHO u3MeHeHue HopMyIUPOBKY 33aHUN Ha
«TIOILIATOBYIOY, aJJalTallMIO MPeAaraéMoro o0yJaromemMycst TECTOBOTrO (KOHTPOJIbHO-
OLICHOYHOI'0) MaTepuaJia: NCI0JIb30BAHUE YCTHBIX U MUCbMEHHBIX MHCTPYKIIUH, yIpOoIlIeHne
JUIMHHBIX CJO0XHBIX (POPMYIHPOBOK MHCTPYKLUH, pellICHHE C ONOPOH Ha aJroOpuTM, o0pasell,
MCIIOJIb30BaHUE CIPABOYHON MH(POPMAIUH.

IInanupyemsie pe3yabTaThl

JIN4YHOCTHBIE Pe3yJIbTATHI:

MOTHUBAIHS K 00YYEHUIO MaTeMAaTHKE U TIeJICHANPAaBICHHON TTO3HABATEFHON JCSITEITbHOCTH;

TIOBBIIIIEHUE YPOBHSI CBOSH KOMIETEHTHOCTH Uepe3 MPAKTHYECKYIOIeSITeTbHOCTD,
TpeOyYIOIyI0 MaTeMaTHUYECKUX 3HAHUH, B TOM YHMCJI€ YMEHUE YUUTHCS y APYTHX JIIOJEH;

CIOCOOHOCTh OCO3HABATH CTPECCOBYIO CUTYAIIHIO, OBITH TOTOBBIM JCHCTBOBATH B OTCYTCTBHE
rapaHTHi ycrexa;

crocobHocTh oOyuatonuxcs ¢ 3I1P k oco3HaHuI0 cBOMX J1e(DULIUTOB U MPOSIBIICHNE



CTPEMIICHHUSA K UX IIPCOJOJICHHUIO,

CHOCOOHOCTH K CAMOPa3BUTHIO, YMEHHE CTABUTh JOCTHXKUMBIC LIEIIH;

YMEHHUE pa3ianyaTh yueOHbIE CUTYallu, B KOTOPBIX MOXKHO J€HCTBOBATh CAMOCTOSATENBHO, U
CHUTYallUH, TJE CIEeIyeT BOCIOIb30BaThCs CIPABOUYHOWNH(pOpMAIINEN HITH JPYyTUMH
BCIIOMOTaTEJIbHBIMH CPEACTBAMY;

CHOCOOHOCTb MIEPEHOCHUTH MOTYYCHHBIE B X0/1€ 00yUeHHs 3HAHUS B aKTyaIbHYIOCUTYAIHIO
(IpM pereHnH KUTEHCKUX 3aJad, TpeOYIOIUX MaTEMaTHYECKUX 3HAHUH );CIIOCOOHOCTb
OpPUEHTUPOBATLCS B TPEOOBAaHUAX U IPAaBUJIAX MPOBEACHUS IPOMEKYTOUHOM U UTOMOBOM
aTTecTaluu;

OBJIaJIcHNE OCHOBaMU (PMHAHCOBOI IPaMOTHOCTH.
MertanpeameTrHblie pe3yJibTaThbl

Osnadenue ynugepcanbHblMu y4eOHbIMU NOZHABAMESIbHLIMU OCHUCMBUAMU:

yCTaHABJINBATh MPUYUHHO-CJICICTBCHHBIC CBSI3U B Xofe YCBOCHHSI
MaTeMaTHYECKOTo MaTepuaa;

BBISIBIISITh JICPHUIIAT JTAHHBIX, HEOOXOAUMBIX UIsl PEUICHUs TOCTaBICHHON3aIauu;

C TIOMOUIBIO YUUTEIIS BEIOUPATH CIIOCO0 pEIIeHHs] MaTeMaTHIEeCKOH 3a/1a4k(CpaBHUBATh
BO3MOYKHBIC BAPUAHTHI PEILICHHS);

IMPUMCHATH n Hp€O6paSOBLIBaTB 3HAaKUu U CHUMBOJIbI B XO0I€ peicHuA
MaTeMaTHYECKUX 3a]1a4;

YCTaHaBJIMBATb UCKOMOC U JaHHOC IPpHU PCIICHUU MaTeMaTHYECKOU 3aJa4u, IIOHUMAaTh U

UHTEPIPETHPOBATH HH()OPMAIHIO PA3IMYHBIX BUAOB U (HOpM

IIpE/ICTaBICHMUS;

WLTIOCTPUPOBATH pelaeMble 3a7auu rpadudeckumMu cxeMamu; 3G (HeKTUBHO

3alIOMHHATH U CUCTEMAaTHU3UPOBATh HH(POPMAITHIO.

MOHMMATh U UCTOJIb30BaTh MATEMaTHUYECKHE CPEICTBA HATTIATHOCTHU (TpaduKu, TuarpaMmbl,
TaOIUIIBI, CXEMBI U JIp.) U WLTIOCTPALIUH, HHTEPIPETAUY, apTyMEHTAIIH.

Osnadenue yHuepcatbHbIMuUu yUeOHbIMU KOMMYHUKAMUBHHIMU OCHUCGUAMU:

OpPraHU30BBIBATh Y4€OHOE COTPYAHUYECTBO U COBMECTHYIO JAEATENbHOCTb CyYUTEIEM U
CBEPCTHUKAMH B IIPOLIECCE PELIeHMS 3a/1aY;

B3aMMO/IEIICTBOBATh U HAXOJUTh 001Ie cIOCOOBI paboThl; paboTaTh B IPpyMIe: HAXOAUTh
oO1iee pelieHre 1 pa3peniarb KOH(YIUKTH HA OCHOBE COTJIaCOBAHUS MMO3ULUHN U y4€Ta HHTEPECOB;
clymaTh napTHépa; GopMyIupoBaTh, apryMeHTUPOBATbH OTCTauBaTh CBOE MHEHHUE;

IPOrHO3UPOBATh BO3SHUKHOBEHHE KOH(INKTOB IPU HATMYUHU PA3HBIX TOYEK3PEHUS U
pasperiate KOHQJIUKTHI HA OCHOBE y4€Ta HHTEPECOB U MO3UIUI BCEX YUaCTHUKOB;

apryMeHTHPOBATh CBOIO MMO3ULIMIO U KOOPAUHUPOBATH €€ ¢ MO3ULUIMUIIAPTHEPOB B
COTPYHUYECTBE MPH BBIPA0OOTKE OOIIET0 PEeLIeHNs B COBMECTHOM JIeATEIbHOCTH;

BBITOJIHATH CBOIO YaCTh padOThI, JOCTUTaTh KAYECTBEHHOT'O pe3yibTaTa U KOOPJUHUPOBAThH
CBOM JICHCTBUSA C JPYTMMH YWICHAMHA KOMaH/bI;

OIICHUBAThb Ka4CCTBO CBOCT'O BKJIaJda B O6IJ_II/II71 IMPOAYKT.

Osnadenue ynugepcanbHblMu y4eOHbIMU PECYIAMUCHBIMU OCUCMBUAMU:

CTaBUTH IIEJIH, BEIOMPATH M CO3/1aBaTh AJITOPUTMBI IS PEIICHUS yIeOHBIX
MaTeMaTHYECKUX MPOOIIeEM;

MJIAHUPOBATH M OCYIIECTBIIATH AEATEIbHOCTh, HAIIPABJIECHHYIO Ha PEIICHUE3a1a4
HCCIIEIOBATENILCKOTO XapaKTepa.

dbopmMyaupoBaTh U yIEpKUBATh yaeOHyI0  3aJady, COCTaBIATH miaH ™
MOCJIEOBATEIbHOCTh JSHCTBUM;

OCYIIECTBISATh KOHTPOJb MO 00pa3ily U BHOCUTh HEOOXOJIMMBIE KOPPEKTHUBHI,

KOHTPOJIMPOBATh MPOIECC U Pe3yNbTaT Y4eOHON MaTeMaTH4eCKON JAesITeNbHOCTH;

aJICKBaTHO OIIEHWBAThH MPABUILHOCTh WJIM OMTHOOYHOCTH BBITIOJHEHUS yaeOHOH3agaun, e
OOBEKTUBHYIO TPYTHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ pEeIICHHUS,;



CIIMYaTh CIOCO0 JNEUCTBHUS M €ro Pe3ysbTaT ¢ 3aJaHHBIM ATaJOHOM C IEIbI0OOHAPYKEHUS
OTKJIOHEHHH M OTJIMYMI OT ATAJOHA.

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTHh MPH PEIICHUH y4eOHOW3amauu;

MOHUMATh TPUYUHBI, IO KOTOPBIM HE OB IOCTUTHYT TPEOyEeMbIN pe3ynbTar NeSTeIbHOCTH,
OTpe/IeIATh TO3UTUBHBIC U3MEHEHUS U HallpaBJIeHUs, TpeOyIoneanpbHeNIIeH paboThl;

PEryJIUpOBaTh CIIOCO0 BBIPAKCHUS SMOIIHIA.

Hpe}lMeTHbIe pe3yJbTaThbl

PesynbTarsl ocBoeHus yueOHoro npeamera «Maremarrka (BKItouast ajreopy, reoMeTpuio,
BEPOSITHOCTH U CTATUCTHKY)», pacIpeIeJICHHbIE IO ToAaM 00yueHus, HOpMyTUpPYIOTCS 10
MIPUHIIMITY 100aBIIEHUSI HOBBIX PE3YJIbTaTOB OT TOfa K ro/ly, YKeHa3BaHHbIE B IPEIbIIYLINX Tofax
MIO3ULMH, KaK IPABUJIO, TOCJIOBHO HE IOBTOPSIOTCSA, HO  YYUTBIBAIOTCS (PE3YJbTaThl OYEPENHOTO

rojga 1o YMOJYAaHUIO  BKIIOYAIOTPE3YIbTAaThl MPEIbIIYIIUX JIET).

IInanupyemMble npeaMeTHbIe pe3y/bTaThl Kypca «MaTemMaTuka
OcBoenne yaeOHOTO Kypca «MaTtemarukay B 5—6 Kiaccax OCHOBHOM IIKOJIBI TOJKHO
o0ecrneunBaTh JOCTHKEHUE CIEAYIOIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTAaTOB:

5 kJjacce

Yucna u evluucnenun

OpueHTHpOBATHCS B MOHATUAX U ONIEpUPOBATh HAa 0230BOM YPOBHE TEPMUHAMU,CBSI3aHHBIMU
C HaTypaJIbHbIMH YHCJIaMU, OObIKHOBEHHBIMHU U IECATUYHBIMU IPOOSMHU.

CpaBHUBATh U yNIOPSAJ0YMBATh HaTypaJIbHbIE YUCIIA, CPABHUBATH B IPOCTEULINXCITydasxX
OOBIKHOBEHHBIE APOOH, IECATHYHBIE APOOH.

CoOTHOCUTB TOUKY Ha KOOPJIMHATHOM (YMCIIOBO) IPSIMOM € COOTBETCTBYIOLIMMEN YUCIIOM U
n300pakaTh HATYpAJIbHBIC YMCIIa TOYKAMH Ha KOOPAWHATHOH (YMCIIOBOM )IIPSIMOH.

BeinonusaTe apupmernyeckue ecTBUS C HaTypalbHBIMU YHCIIaMH, ¢ OOBIKHOBEHHBIMHU
JpoOSIMU B IMTPOCTEHIINX CITydasiX.

BBINOIHATE IPOBEPKY, NPUKUAKY PE3yJIbTaTa BHIYMCICHU.

OKpyrisTh HaTypaJIbHbIE YUCIIA.

Pewenue mexcmoswix 3a0au

Pemate TekcTOBBIE 33/1a4K apU(PMETHUIECKUM CIIOCOOOM U ¢ TOMOILBIO OPraHU30BaHHOTO
KOHEYHOT0 nepedopa BCeX BO3MOXKHBIX BAPUAHTOB (IIPU HEOOXOAMMOCTH C HAaIIPABJISIOIIEH
MOMOIIBIO).

Pemats 3a1aun, cogepxariye 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYMHBI: CKOPOCTh, BPEMS,
paccTosiHue; IIeHa, KOJIMYECTBO, CTOMMOCTD (TIpH HEOOXOJMMOCTH CUCIIOIb30BAHUEM CIIPABOYHOM
uHpopmManun).

Mcnonb30BaTh KpaTKye 3alMCH, CXEMbI, TaOJIUIbl, 0003HAYEHNUS TIPU PEIIEHUH 33/1a4.

[Tosb30BaTbCs OCHOBHBIMM €JMHUIIAMH U3MEPEHUS: LIEHBI, MAaCChl; PACCTOSIHUS, BPEMEHH,
CKOpPOCTH; BBIPa)KaTh OJIHU €AMHMIIBI BEJIMUMHBI Yepe3 Apyrue (Ipu He0OX0IMMOCTH € ONOPOM Ha
CIPaBOYHYIO HH(POPMALIHIO).

W3Bnekats nHOpMaLNIO, IPEICTAaBICHHYIO B Ta0yHIIe, Ha CTOI0YAaTON AUuarpaMme,
MHTEPIPETUPOBATH IPEICTABICHHBIE IaHHBIE, UCIIOJIb30BATh JJAHHBIE IPUPEILICHUH 3a1au.

Hacnaounan zeomempusn
[Tonb30BaTbcsl T€OMETPUUECKUMHU MOHATUAMU: TOUYKA, MpsiMasi, OTPE3OK, JIyd, yTod,

MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOANUTE pUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOLINX (POPMY U3YUEHHBIX
reoMeTpHUECKUX (QUryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, IPH HEOOXOAMMOCTH TI0 BU3YaJIbHOM OMOpE, CBA3aHHYIO C
yIJIaMHU: BEPIIMHA, CTOPOHA; ¢ MHOTOYIOJIbHUKAMHU: yroJj, BEPIINHA, CTOPOHA, JUAroHalb; C
OKPY>KHOCTBIO: PainyC, TUaMETp, LIEHTP.



N300pakath H3y4eHHBIC TeOMETPpUUYECKHE (PUTYPHI HA HETMHOBAHHOW MKJIETYATOM Oymare ¢
MTOMOIIIBIO ITUPKYJIS U TMHEHKH (ITOCJIE COBMECTHOTO aHAJIN3a).

HaxoauTb IIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C TOMOUIbIO JTMHEUKH,
CTPOUTH OTPE3KHU 33JJaHHOU JUTMHBI; CTPOUTH OKPYKHOCTh 33JIaHHOTO pajuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAJpaTa JJisl UX MOCTPOCHHUS,
BBIYHCIICHUS TUTOIIAIN U IEPUMETPA.

Bbruncnsate nepuMeTp U IiIomaab KBajapara, npsiMoyroibHUKa, GUryp, COCTaBICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM uucie Guryp, n300pakxEHHBIX HA KIIETYATON Oymare.

[Tonb30BaThCs OCHOBHBIMU METPUUYECKUMH €IUHUIIAMHU U3MEPEHUS TUHBI, II0OIIA/H;
BBIPXKaTh OJIHU €IMHUIIBI BEJTMYUHBI Yepe3 Apyrue (MIpu HeoOX0IUMMOCTH COMTOPOH Ha CIIPABOYHYIO
nH(pOpMaIHIO).

Pacno3naBate nmapaiienenumnes, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA,peOpPO IpaHb,
W3MEpEHUs; HAaXOAUTh U3MEPECHHS MapajuieNienuresa, Kyoa.

Boruucasate 00b€M KyOa, napajuienenumne/a no 3afaHHbIM U3MEPEHUsIM (C OTIOpOoil Ha
QJIITOPUTM Y4eOHBIX JeICTBHIT), TOIB30BATHCS €IUHULIAMU U3MEPEHUS 00bEMA.

PemaTh HECTIOKHBIC 32/1a4M HA U3MEPEHUE TEOMETPUICCKUX BEIIMYHMH B MPAKTUICCKUX
cUTyanusx (Ipu HEOOXOIMMOCTH C BU3YaIbHOMN OMOPOH).

6 xaacc
Yucna u evluucnenun

OpueHTHpOBaThCS B MOHATHUSAX U OIIEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMU,CBA3aHHBIMU
C pa3IMYHBIMU BUJIAMH YHCEJ U CIOCO0AMU UX 3aIMCH, IEPEXOTUTH (€CIIU 3TO BO3MOKHO) OT
OJTHOH (OPMBI 3aIHUCH YUCIIA K IPYTOH.

CpaBHMBATB U YIOPSIOUYMBAThH LIEJIbIe YMCIIa, OOBIKHOBEHHBIE U JIECATUYHbIE IpOOH,
CpaBHMBATh YKCJIA OJJHOTO U Pa3HbIX 3HAKOB.

BeinonusaTe apupmernyeckre AUCTBUS ¢ HATYPaJIbHBIMH U LIEJIBIMU YUCIIAMU,
OOBIKHOBEHHBIMH U ICCATUYHBIMU JAPOOSMH, TIOJIOKHUTEIHHBIMHA U OTPULIATEILHBIMHU YHCITAMHU.

BbruncnsaTe 3Ha4€HHs YUCIIOBBIX BBIPAXKEHUM, BBIIIOIHATh IPUKUIKY U OLICHKY pe3yibTara
BBIUKCJICHH; BBIIIOJIHATH IPE0O0Pa30BaHUs YUCIIOBBIX BbIPAKEHUI HAOCHOBE CBOMCTB
apu(pMeTHYECKUX ACUCTBUIM.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOM MPSAMON ¢ COOTBETCTBYIOLIUM €i1 YUNCIOMHU
n300pakaTh YKciaa TOYKaMHM Ha KOOPAMHATHOM NMPSIMOM, HAXOAUTh MOAYJIb YHCIIA.

COOTHOCUTBH TOYKM B IPSIMOYTOJIBHOM CHUCTEME KOOPIMHAT C KOOPAMHATaMH 3TOH TOYKH.

OKpyriTh LBl YKhClia U AeCATUYHbIE ApoOu (110 00pasily), HaXOAUTh MPUOIHKEHUS
qHCell.

Yucnosvie u OyKkeennbie 6bIpayceHus

OpueHTHpOBaThCS B MOHATHUSAX U OIIEPUPOBATH HAa OA30BOM YPOBHE TEPMUHAMU,CBA3aHHBIMU
C 3alMChIO CTETIEHH YHUCIIa, HAXOAUTh KBAJpaT U KyO YucIia, BBIYUCIATh 3HAUEHHsI TPOCTEHIITNX
YHUCJIOBBIX BBIPAKEHNUN, CONEPKAIINX CTEIICHH.

[Tonp30BaThCs MPU3HAKAMU JIETUMOCTH (TIPH HEOOXOJMMOCTH € ONOPON HAATOPUTM
IIpaBWJIa), PaCKJIabIBaTh HaTypaJIbHBIE YNCIIA HA IPOCTHIE MHOXKHUTEIN.

Tonv306amvca macuimabom, COCTaBIATH IPOMOPIIMU U OTHOIICHHUS.

Hcnonk3oBaTh OYKBBI A1 0003HAYEHUS YMCEIN MPH 3aIMCH MaTEMaTHYEeCKUX BBIPAKEHUH,
HaxOJIUTh 3HAYCHUSI OYKBEHHBIX BBIPAKEHUHN, OCYIIECTBIISAIHEOOXOIUMBIE TIOJICTAHOBKH U
npeoOpa3oBaHus (C OMOPOH HA alITOPUTM YUEOHBIX JIEHCTBUIA).

HaxoauTe HEM3BECTHBI KOMIIOHEHT PaBEHCTBA.

Peuwienue mexkcmoevix 3aoau

Pemats MHOTOIIAroBBIC TEKCTOBBIE 3a/1a4H ApU(DMETHIECKIM CIIOCOOOM COTOpPOii Ha
BOITPOCHBIN IIJIAH.

Pemate npocreiiiue 3agaun, CBSI3aHHBIE C OTHOIIEHUEM, IIPOMTOPILIMOHATIBHOCTHIO
BEJIMYWH, IPOIEHTAMHU; PEIIaTh TPU OCHOBHBIC 3a7a4d Ha TPOOU U TPOIIEHTHI.



Pemrate 3amaun, conepxaiiye 3aBUCHMOCTH, CBSI3BIBAIOIIIE BETMUUHBI: CKOPOCTH, BpeMH,
paccrosinue, 1ieHa, KOIMYeCTBO, CTOMMOCTh; IPOU3BOIUTEIHHOCTh,BpeMs, 00bEMa paboTHI,
UCTIONB3Ys apu(METHUECKUE EHCTBHUS, OLEHKY, IIPUKUIKY;T0JIb30BATHCS SAMHULIAMHI H3MEPCHUS
COOTBETCTBYIOIINX BEIIMYMH.

CocraBisTh OYKBEHHBIC BRIPQKEHUS 110 YCIIOBHIO 33/1a4H MTOCIIE COBMECTHOTOAHAIIH3A.

W3BnekaTh nHMOpMAIHIO, TPECTABICHHYIO B TA0JIMIAX, HA TMHEHHOU, CTOJIOUATON M
KpYroBOM quarpammax, HHTEPIPETHPOBATH MPEACTABICHHBIC JaHHBIC; NCTIOIb30BATh JIaHHBIC TPU
peleHUH 3a/1a4.

[IpencraBiasaTh HHPOPMAIUIO C ITOMOIIBIO TAOJIHUIL, IMHEHHOW U CTOIOYATON TUarpamMmm.

Hacnaonan zeomempus

[TpuBOIUTE IPUMEPHI 0OBEKTOB OKPYKAIOIIET0 MUPA, UMEIOIIUX POPMY U3YICHHBIX
reOMETPHUECKUX TUIOCKUX U TIPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PABHBIX U CHMMETPUYHBIX
¢buryp.

H300pakaTh ¢ TOMOIIBIO IIUPKYJIS, TUHEHKH, TPAHCIIOPTUPA HA HEJTMHOBAHHOI Y KJIETYaTOM
Oymare u3ydeHHBIC INIOCKUE TeOMETpUUIECKUe (GUTYPBI M KOHPUTYPALUHA,CHMMETPUIHBIC (QUTYPBI.

HmeTpb nipencTaBieHre 0 TEOMETPUICCKUX MOHITHSAX: PABEHCTBO (UTYp, CHMMETPHS, OCh
CUMMETPHH, IICHTP CAMMETPHH.

HaxoauTh BETUYMHBI YIIIOB H3MEPEHUEM C IIOMOIIBIO TPAHCIIOPTHPA, CTPOUTD YTJIbI
3aJJaHHO} BEITMYMHBI, II0JIb30BAThCS MIPH PEIICHUHU 3a71ad TPalyCHOM MEPOl YIIOB; paclo3HaBaTh
Ha YepTEeKax OCTPBIH, IPSIMOM, pa3BEPHYTHINA U TYIIOH YIJIbI.

Beraucnsate AyMHy TOMaHOW, IEPUMETP MHOTOYTOJIbHUKA, TTOJIb30BAThCS SAMHUIIAMH
W3MEPEHUS JITTMHBI, BEIPAXKATh OJTHHU SAMHUIIBI U3MEPEHUS JUTHHBI Yepe3 IpyTHue.

HaxonuTh, HCNIOJB3Ysl YePTEIKHBIC HHCTPYMEHTBI, PACCTOSHUS: MEXK/TY IBYMsI TOYKAMH, OT
TOYKH JIO MPSIMOU, JUTMHY TIyTH Ha KBaJPaTHON CETKE.

Bbruucisate miomans GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIBHUKOB, HCIIOJIb30BaTh
pa30ueHue Ha TPSIMOYTOJIBHUKH, Ha PaBHBIE (PUTYPBI, TOCTPAUBAHUE JOMPIMOYTOIBHHKA,;
M0JIb30BAThCsl OCHOBHBIMH CSJIMHUIIAMH M3MEPEHHS TUIOIIAIH; BRIPAXKATh OJHU CIIUHHIIBI U3MEPEHUS
IUIOIIAH Yepe3 apyrue (pyu HeoOXOJMMOCTH COMTOPON Ha CIIPABOYHYIO UH(OPMAIIHIO).

Pacrnio3HaBaTh Ha MOJIEINIAX U N300pKEHUSIX TUPAMHTY, KOHYC, IWIMHIP, HCIIOJIb30BaTh
TEPMHUHOJIOTHIO: BEpIINHA, PeOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N306paxarh Ha KieT4aTol Oymare npsMOYTroJbHBIN Mapaieenunes.

Bbruucnate 006EM NpsSMOYTOJIBHOTO MapajuieNnenunena, kyoa, Hojab30BaTbCsi OCHOBHBIMU
eIMHUIIAMU U3MEepeHUs 00bEMa; BbIpaXKaTh OJIHU €IUHMIIBI U3MEpEeHUs: 00bEMa yepes pyrue (¢
OTIOPOi Ha CIPAaBOYHYIO HH(OPMAITHIO).

Pemarp Heco0XkHBIE 3aJa4 Ha HAX0XKIEHUE TEOMETPUUYECKUX BEJINYMH B PAKTUYECKUX
cUTyanusx (px HEOOXOIUMOCTH C BU3YaJIbHOM OIOPOIN).

IInanupyemMble npeaMeTHbIE Pe3y/IbTAThI Kypca «AJuredpa»

OcBoeHue yqe6H0ro Kypca «Anre6pa» Ha YPOBHE OCHOBHOT'O 06IJ_ICFO O6pa30BaHI/IH JOJIDKHO
obecneunBaTh AOCTHUIKCHUC CIICAYIOIINUX MPEAMCETHBIX O6pa30BaTeHLHLIX PE3YJIbTATOB:

7 kiace

Yucna u éviuucnenusn

BrImonHsATh, coyeras yCTHbIE M MTMCbMEHHbIE TPUEMBI, apupMeTHIecKre JeHCTBHS ¢
palOHaIbHBIMU YHCIIAMHU.

HaxoauTh 3HaUueHUs YHCIOBBIX BBIPAXKEHUI; IPUMEHITh pa3HOOOPa3HbIECTIOCOOBI U
NpUEMBI BEIYUCIICHUS 3HAUCHUH JPOOHBIX BBIPAXKEHH, COJIEpKALINX OOBIKHOBEHHBIE U
JeCSITUYHBIE 1POOH.

[Tepexoauth OoT 0 HOMN (HOPMBI 3aIMCH YHUCEIN K JpYyroi (mpeoOpa3oBbIBaTh
NeCSITUUHYIOIPOObB O0OBIKHOBEHHYI0, 0OBIKHOBEHHYIOB JIECATUYHYIO, B YACTHOCTH B
0ECKOHEUHYIO JeCATUYHYIO JIpo0b). CpaBHUBATH U YIIOPSIOUMBATH PALIMOHATIBHBIE YHCTIA.

OxpyrisTh yncia.



BhINOTHATE NPUKHUIIKY U OLIEHKY pe3y/bTaTa BEIUMCICHHM, OLIEHKY 3HaYeHHI YHCIOBBIX
BBIPAKCHUM.

BBITIONHATE 1eHCTBUS CO CTETICHSIMH C HATypaJbHBIMU MOKA3aTEISIMHU (C OTIOPOHA
CIIPAaBOYHYIO HH(OPMAIIUIO).

[TpuMeHsTh MpU3HAKU JEIMMOCTH, Pa3JIOKEHHE Ha MHOXKUTEIHU HAaTypaJlbHBIX YUCEIL.

Pewats npocreiime npakTUKO-OPUEHTUPOBAHHBIE 33741, CBSI3aHHbIE COTHOLLIEHUEM
BEJIMYMH, TPOMOPIUOHATILHOCTBIO BEJIMYMH, IPOLIEHTAMU; UHTEPIPETUPOBATH PE3YIIbTATHI PEIICHHUS
3a7a4 ¢ y4éTOM OTPaHUYEHUM, CBSI3aHHBIX COCBOMCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

Anzebpauueckue eviparxcenus

OpueHTUPOBAThCA B TMOHATHAX U ONepUpOBaTh Ha 0a3oBOM  ypOBHE
anredpanvecko TepMUHOIOTHEN U CUMBOJIUKOM.

Haxomute  3HaueHWss  OYKBEHHBIX  BBIPQXCHHH  NPU  3aJaHHBIX  3HAYCHUSAX
MIEPEMEHHBIX.

Brimonsate npeoOpa3oBaHus 1eI0r0 BHIPAKEHUS B MHOTOWICH MPHBEICHUEMITOT00HBIX
cllaraeMblIX, paCKpbITUEM CKOOOK.

BbINONHATE yMHOKEHHE OIHOYWICHA HA MHOTOWIEH M MHOTOYWIEHA HA MHOTOYJIEH,
MPUMEHSTH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH (C OOPOM Ha CIIPABOYHYIO
UH(OPMAIIHIO).

Ocy1IecTBISTh pa3ioKeHNE MHOTOYWICHOB HA MHOYKUTENN C TIOMOIIbIO BEIHECEHUS 32
CKOOKH O0IIEr0 MHOXKHTEIIS, TPYIITHPOBKH CIIAraeMbIX, IpUMEHEHUs (OpMyYIT COKpAIIEHHOTO
YMHOXEHHsI (C OIIOPOii Ha CIIPaBOYHYIO UH(OPMALIHIO).

[TpumenHsTH TpeoOpa3zoBaHuss MHOTOWICHOB ISl PEIICHUS pa3IMYHBIX 3324 U3MaTEeMaTHKH,
CMEKHBIX ITPEIMETOB, U3 PeaIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBaA cTENEHEN C HaTypalbHBIMU OKA3aTEISIMU JUISIIPe0Opa3oBaHuUs
BBIp@XEHUH (C OMOPOI HAa CIIPABOYHYIO HH(DOPMAILIHIO).

Ypasenenus u nepasencmea

Pemiate nuHeiHbIe ypaBHEHHs ¢ OJJTHON IEPEMEHHOM, IPUMEHSS MpaBuila epexoia ot
HCXOJHOTO YPaBHEHUS K paBHOCUIbHOMY eMy. IIpoBepsiTh, SIBIISETCS JIM YUCIIO KOPHEM ypaBHEHUS.

Hmets npencraBiieHue o rpagUuecKuxX MeTo/ax MpU PelICHUH JIMHEHHbIXypaBHEHUN U
UX CHUCTEM.

[TonGbupars  mpumepsl  map 4YMceN,  SABJSAIOIIUXCA pelleHneM  JMHEWHOTo
YpaBHEHHUS C ABYMs [IEPEMEHHBIMHU.

CrpouTh B KOOPIAMHATHOM IIOCKOCTH TpaduK JUHEHHOTO ypaBHEHUS C IBYMs
MIEPEMEHHBIMU; MOJIb3YSICh IPa(PUKOM, IPUBOAUTH IPUMEPHI PELLICHUS YpaBHEHUS.

Pemiate cuctemsl IByX JIMHEHHBIX YpPaBHEHUH C IByMsI IEPEMEHHBIMH, B TOM YHCIIe
rpaduyecKku (¢ ornopoi Ha alropuTM y4eOHBIX JIeHCTBUM).

CocTaBnsTh (10OCJIe COBMECTHOTO aHAIN3a) U peIlaTh JMHEIHOE YpaBHEHHE WINCUCTEMY
JMHENHBIX YPABHEHUM 110 YCIOBHIO 331a4, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NOJIy4eHHBIA PE3ysIbTarT.

Koopounamut u zpagpurxu. @ynkyuu

N300paxath Ha KOOPAMHATHOM MPSMON TOUKH, COOTBETCTBYIOIIUE 33/JaHHBIM KOOPJAUHATAM,
Jy4H, OTPE3KHU, UHTEPBaJIbl; 3alMChIBATh YUCIOBbIE MPOMEKYTKH Ha alreOpandeckoM s3bIKe.

OtMmeudaTh B KOOPIAUHATHON TUIOCKOCTH TOYKH M0 33JaHHBIM KOOpJUHATAM; CTPOUTH
rpaduku uHeWHBIX QyHKIui. CTpouTs rpaduk GyHknuu y = KX + b.

OnuceiBaTh ¢ MOMOIIBIO (QYHKIMHA M3BECTHbIE 3aBUCUMOCTH MEX]y BEIMYMHAMHU

(10 anropuTMy y4eOHBIX IEHCTBUI): CKOPOCTh, BpEMsl, PACCTOSIHUE; 11€HA, KOJIMYECTBO,

CTOUMOCTb; MPOU3BOAUTEIBHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue pyHKINY 10 3HAUEHUIO €€ apryMeHTa.

[Torumats rpadgudeckuii crmocod MpeACTaBICHUS U aHAIN3a HHPOpMaIIUY; U3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMALIMIO U3 TPaQUKOB peatbHbBIX IPOLIECCOB U 3aBUCUMOCTEH.

8 KJ1ace



Yucna u eviuucienus

Hcnons30BaTh HaYaIbHBIC IPEICTABICHHSI O MHOYKECTBE JICWCTBUTEIHHBIX YUCEN JUIS
CpaBHEHUS, OKPYTJICHHUS U BBIYUCIICHUI; N300paxaTh ICHCTBUTEIBHBIC YHCIIAa TOYKAMH Ha
KOOPIAHMHATHOM IIPSIMOIA.

[IpuMeHATh MOHATHE apU(DMETHIESCKOTO KBaIpaTHOTO KOPHS; HAXOAUTh KBaJIpaTHbIC KOPHHU,
UCIIOJIB3YS TIPU HEOOXOIMMOCTH KAITbKYIISITOP; BBIIOJIHATH IIPOCTEHIIIIE TPEOOpa30BaHUS
BBIPOKCHHH, COJEPIKAIINX KBaJAPAaTHBIC KOPHH, UCIIOIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucy OOJIBIIUX M MATTBIX YHCET C MIOMOIIBIO JECITHUHBIXIPOOCH 1
crenener yucia 10.

Anzeopauueckue eviparxcenus

[TpuMeHSTh MOHSATHE CTENEHU C LIETIBIM [TOKa3aTeIeM, BBIIOIHATH IPeoOpazoBaHus
BBIPXKECHUH, COJEPIKALUX CTEIEHU C IEJIBIM MTOKa3aTeNIeM (C UCIIOIb30BAHUEM CIIPABOYHOM
nHpopManun).

BhITIONHATE HECIOKHBIE TOXKIECTBEHHBIC MPEOOPA30BAHMS PAIIMOHATLHBIX BRIPAKCHHM HA
OCHOBE MPaBUJI ACUCTBUN HAJl MHOTOWICHAMH U aNre0panyecKuMu ApOOSMH.

PackiiagpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKUTEIIH.

[TpumensTh peoOpa3oBaHMsl BBIPAKEHUH ISl PEUICHHS pa3UYHbIX 3a/1a4 U3 MaTeMaTUKH,
CMEXKHBIX IIPEIMETOB, U3 PEATbHON MPAKTUKU.

Ypasnenus u nepagencmea

Pemars nuHeiiHble, KBaJpaTHbIE YpaBHEHUS (C UCIIOIB30BAHUEM CIIPABOYHON HMH(OpMAILIN)
U pallMOHAJIbHBIE YPAaBHEHUSI, CBOSAIINECS K HUM, CUCTEMBI IByX YPaBHEHUI C JBYyMsI
MEPEMEHHBIMH.

[TpoBoaAUTE MpOCTEHIIINE UCCIIEAOBAHUS YPaBHEHUH U CUCTEM YpaBHEHUH, B TOMUYHUCIIE C
MPUMEHEHHEM TpapruecKuX MpeaCTaBIeHH (YCTaHABINBATh, UMEET JI ypaBHEHHUE WM CHCTEMA
yYpaBHEHUH pElLIeHUs, €CTIM UMEET, TO CKOJIBKO, U TIp.) C OMOPOii HA aITOPUTM YU4E€OHBIX JCHCTBUM.

[lepexoauTh OT CI0BECHON (POPMYIUPOBKH 33/1a4u K €€ anreOpanueckoi MOJIENH ¢
MTOMOIIBIO COCTABIICHUS YPAaBHEHUS WJIM CUCTEMbl yPaBHEHUHN, MHTEPIIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4M [O0JIyYE€HHBIH pe3yJIbTarT.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIs1 CPABHEHUS, OLICHKHU; PEIIaTh JIMHEITHbIC
HEPAaBEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI; AaBaTh rpapUuecKyr0 WIUTFOCTPALIUI0 MHOYKECTBA
pELIEeHNI HEPAaBEHCTBA, CHCTEMbI HEPaBEHCTB.

Dyukyuu

OnepupoBarh Ha 6a30BOM ypOBHE (YHKIIMOHAJILHBIE TOHSATHS U SI3bIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUS ); ONPEAEIATh 3HaUeHHe (PYHKIIUU 10 3HAYEHHUIO apIyMEHTa;
OTpeessITh cBoiicTBa hyHKIMH 1Mo e€ rpaduky. CTpOUTh rpauKu dMeMeHTapHbIX QyHKLIUHI BUA
1y:X2,y:x31y =x Y=
_; ONHICHIBATh CBOMCTBA YUCIOBOU (PYHKIMU 1O €€ rpaduky (Ipu HEOOXOAUMOCTH C X
HaIPAaBJIAIOIIEH TOMOILBIO).

9 kJacce

Yucna u eviuucinenusn

CpaBHI/IBaTB U ymopaa041BaTh paliliOHAJIBHBIC KU UPPALIMOHAJIBHBIC YU CJIA.

BrImmomaaTh apI/I(i)MeTI/ILIeCKI/Ie }IeﬁCTBHﬂ C palqMOHaJIbHBIMHU YUCJIaMH, COUCTasd YCTHBIC 1
IIMCBbMCHHBIC HpI/IéMLI, BBITIOJIHATH BBIYUCJIICHUA C UPppAllUOHAJIbHBIMU YU CJIAMU.

HaXO)II/ITB 3HAUYCHMS CTEIICHEH C OCJIIBIMH ITOKAa3aTCIIIMH U KOpHeﬁ; BBIYHCIIATH 3HAUYCHUS
YHCJIIOBBIX BBIpa)KeHI/II\/'I.

Oprl"J'ISITB HeﬁCTBHTeHBHBIe YHKCJiia, BBIIIOJHATE NPUKUIAKY PE3yJIbTaTa BBIHHCHGHHﬁ,
OLCHKY YUCJIOBBIX BBIpa)KeHHfI.

Ypaeuenu}l U Hepaeéencmea



Pemare nuHEHbBIE M KBaApAaTHBIC YPAaBHEHUS, YPABHEHHS, CBOIAIIMECA K HUM, IPOCTEMIINE
IpoOHO-pallMOHAIbHbBIC YPaBHEHHUS.

Pemats mpocTeiinme cUCTEMBI IBYX JIMHEHHBIX YPABHEHUM C IBYMS IEPEMEHHBIMU U
CUCTEMBI JIByX YPaBHEHMI, B KOTOPBIX OJJTHO YPaBHEHUE HE SIBISIETCSJIMHENHBIM (110 BU3yalbHOU
orope).

Pemats npocreiiime TEKCTOBBIE 33/1a4H aIreOpandecKuM CriocoOOM C MOMOIIBIO
COCTaBJICHUS YPAaBHEHMS WJIM CUCTEMBI IBYX YPaBHEHUH C JBYMs IIEPEMEHHBIMH.

IIpoBOIUTE ITPOCTENIIINE UCCIIEIOBAHNS YPABHEHUI U CUCTEM YPaBHEHUM, B TOMUYUCIIE C
IIPUMEHEHHEM I'papUuecKuX MpeICTaBIeHUN (YCTaHaBIUBaTh, UMEET JIM ypaBHEHHUE WU cHCTEMa
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U TIp.).

Pemiate n1uHelHbIEe HEPaBEHCTBA, KBapaTHbIE HEPABEHCTBA; N300paKaTbpeIlIeHUE
HEPABEHCTB Ha YMCIIOBOU MPSMOM, 3alIUChIBAaTh PELIEHHE C IOMOIIbIO CUMBOJIOB.

Pemarts cucTempl TMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOLINE KBAIPATHOE
HEPaBEHCTBO; N300paXKaTh PEIICHUE CHCTEMbl HEPAaBEHCTB HA YHCIIOBOW MPSIMOH, 3aITMCHIBATh
pELIEHNE C IOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA [IPU PELIEHUH PA3JINYHBIX 33/a4.

Dynkyuu

PacnosnaBath ¢byHKIMH ~ W3y4eHHbIX  BHJOB. lloka3bIBaTh CXEMaTU4YECKU
PAaCIIOIOKEHHE Ha KOOPAWHATHOM MIIOCKOCTH rpadukoB GpyHkuuii Buga: Y = KX, y = kx
+b ,y=a®+bx+c,y=xy=xy =" _

XB 3aBUCHMOCTH OT 3HAu€HUH
KO3 PHUIIMEHTOB; ONTUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth u U300paxkaTb CXeMaTHUeCKU TpadUKH KBaAPAaTUUHBIX (DYHKUIUH,

OIHCHIBAThH CBOMCTBA KBaIPATUUHBIX (QDYHKIUH MO UX TpaduKaM.
Pacnio3naBath kBagpatuyHyto GpyHKIHIO 110 hopMyiie, MPUBOAUTH IPUMEPHI KBaPATUIHBIX
GbyHKIUH U3 peanbHON KU3HU, PUIUKU, TEOMETPUH.

Apugpmemuueckan u ceomempuyeckan npozpeccuu

Pacno3naBate apupmMeTHIECKyI0 M TEOMETPUIECKYIO TIPOTPECCUH MIPH Pa3HBIX CIIOCOOax
3aJlaHusl.

BbInonHATE BBIUKCIEHUSI C UCIIOJIb30BaHUEM (HOPMYII N-TO YieHa apuPpMETHUECKON 1
reOMETPUYECKOM MPOrpeccuii, CyMMBI IIEPBBIX N 4iieHOB (C OMOPOii Ha CIIPABOYHYIO HH)OPMALIHIO).

Pemats 3aaun, cBA3aHHbBIE C YUCIOBBIMU MOCIIEI0OBATENILHOCTSIMU, B TOM YUCII€3a/1a4i U3
peanbHOM KHU3HHU (C UCTIOIB30BAHNEM KAJIbKYJIATOPA, HU(POBBIX TEXHOJIOTHMA).
IInanupyemMblie npeaMeTHbIe pe3yabTaThl Kypca «I'eomeTpus»

OcBoenue yueOHoro kypca «I'eoMeTpusi» Ha YpOBHE OCHOBHOT'O O0IIIET0 0O0pa3oBaHMs
TOJDKHO 00eCTieuynBaTh JOCTH)KEHUE CIIEIYIONIUX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTaTOB:

7 KJ1ace

Pacrnio3HaBaTh M3y4eHHBIE T€OMETpUUYECKUE (PUTYPBI, ONPEAETATh UX B3aUMHOE
pacrioyio’keHue, n300pakaTb reoMeTpu4ecKkre (GUTyphl; BBHIIOIHATD YEPTEKH 110 YCIOBHIO 3a/1a4H.
W3mepsATh NTUHEWHBIE U YTIIOBbIE BEMYUHBL. PemiaTh 3ajauy Ha BHIYUCICHHUE JUIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenatb rpyOyIo OIEHKY TUHEHHBIX U YTJIOBBIX BEIMYMH MPEIMETOB B PeaTbHOIKU3HH,
pa3MepoB NMPUPOJIHBIX 00bEKTOB. Pa3znmuyaTh pazMepbl 3TUX 00BEKTOB MOMOPSIKY BEINYUHBI.

CTpouTh 4epTek M K TeOMETPUUYECKUM 3ajayaM (C UCTIOIb30BaHUEM CMBICIIOBOMOMOPHI:
HaBOJISIIME BOMPOCH! H/WIIN aJITOPUTMA YU€OHBIX JIeHCTBU).

[Tosb30BaThCs MpU3HAKaMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BaTh IPU3HAKH U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3aj1au.

ITpoBOAMTH TOKA3aTENbCTBA HECIOKHBIX T€OMETpUYECKUX TeopeM. Ilonp3oBaTecs

MpU3HAKaMU PAaBEHCTBA MPSMOYTOJbHBIX TPEYrOJIbHUKOB,

CBOMCTBOM MEIMAHBI, IPOBEIEHHON K TMIIOTEHY3€ NPSIMOYTOJbHOTO TPEYTOJIbHUKA, BPEIIEHUN



T€OMETPUYECCKHUX 3aJ1a4 (C UCTIOIB30BaHNEM 3PUTEIILHON HATTISIAHOCTH W/ ITUBEPOATHLHOM OIIOPHI).

OnpenensiTh MapaieIbHOCTh MPSMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT CHUMHU
cekymas. OnpenensTs napaieIbHOCTh MPSIMBIX ¢ TOMOIIbIO PAaBEHCTBA PACCTOSHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroW NPSMOM.

Pemate 3aaun Ha KileTyaToi Oymare.

[TpoBOANTH BHIYHCIICHUS ¥ HAXOUTh YMCIOBBIC M OyKBEHHBIC 3HAYCHHS YTIIOB B
TEOMETPUUYECKUX 3aJ1a4ax C MCIOIh30BAHUEM CYMMBI YTJIOB TPEYTOJIHLHUKOB U MHOTOYTOJIHHUKOB,
CBOWCTB YTJIOB, 00pa30BaHHBIX MPH IMEPECCUCHUU JBYX MAPAILIEIBHBIX MPSMBIX CeKymei. Pemarh
MPaKTUYECKHE 3a7]a4l Ha HaXO0KJICHUE YTJIOB.

HmeTs npecTaBieHue O MOHSATHE TE€OMETPUIECKOT0 MECTa TOUCK.

DopMyTUpPOBATH ONPEACIICHUSI OKPY>KHOCTH M KPyTa, XOP/bI M TUaMeTpa OKPYKHOCTH,
II0JIb30BAThCS X CBOMCTBAMHU. ¥ METh IPUMEHSTh 3TH CBOWCTBA IIPH PEIICHUH 33]1a4.

OpueHTHpOBaThCS B MOHATHUSIX: OMMCAHHASL OKOJIO TPEYTOJIbHUKA OKPYKHOCTh, LICHTP
OIMMCAaHHOM OKpYy)HOCTH. OnIepupoBaTh HAa 0a30BOM YPOBHE (paKTaMH O TOM, YTO OMCCEKTPHUCHI
VIJIOB TPEYTOJIBHUKA MEPECEKAIOTCS B OJJHOW TOYKE, U O TOM, YTO CEPEIUHHBIC IEPIICHIUKYIISPBI K
CTOpPOHAM TPEYrOJbHUKA IMTEPECEKAIOTCS B OJHON TOYKE.

OpHEHTHPOBATHCS B MOHATHUSAX U OTIEPUPOBATH HAa 0a30BOM ypOBHE: KacaTelbHas K
OKPY>KHOCTH, TEOpEMa O MEPICHINKYISIPHOCTH KacaTelIbHON U painyca, MPOBEAEHHOTO K TOUKE
KacaHHsI.

ViMeTh mipeacTaBlIieHHE O MPOCTEUIITNX TEOMETPHUYCCKUX HEPABEHCTB, MX MPAKTHYCCKOM
CMEICIIE.

[TpoBOIUTH OCHOBHBIC TEOMETPUYECKHIE MOCTPOSHHSI C TIOMOIIBIO IIUPKYJIS U INHEHKH.

8 kiacc

Pacnio3naBaTe OCHOBHBIE BU/IBI YETHIPEXYTOILHUKOB, UX AJIEMEHTHI, ITOJIb30BATHCS UX
CBOWCTBaMM IIPU PELIEHUU T'€OMETPUYECKHX 3a/1a4.

OpueHTHPOBATHCS B MOHATUN — TOUKH IEPECEUeHUs] MeIaH TPeyroyibHUKa (LIEHTpa Macc) B
peLIeHUH 3aj1au.

Brnaners nonsitueM cpeiHell IMHUM TPEYrojbHUKA U TPAaNeluy, IPUMEHSTh UX CBOMCTBa
MIPU PEUICHUN TPOCTEHIINX TeOMETPUIECKUX 3a1ad. MimeTs npeacraBienneo reopeme Paneca u
TeopeMe O MPONOPIMOHATBHBIX OTPE3Kax, IPUMEHATh UX JUIA peleHHs MPAaKTUYECKUX 3a/1a4 (¢
OTIOPOM Ha 3pUTENIbHYIO HArJISIAHOCTH).

[TpuMeHATH MPU3HAKK 110100 TPEYTOJIBHUKOB B PELICHUH HECTIOKHBIX T€OMETPHUUECKUX
3ajad.

[Tonws3oBatbest TeopeMoii [Tudaropa 1i1st pemeHuss reOMeTpPUYECKUX M MPaKTHYECKUX 3aad.

Brnaners moHsATHSIMH CHHYCa, KOCHHYCA U TAHTEHCA OCTPOTO YTJIa MPSMOYTOJIBHOTO
TpeyrojibHuKa. [101630BaThCs STUMH MOHATUSAME [Tl peILICHHs] TPaKTHUECKUX 3ajay (Ipu
HEOOXOMMOCTH C OTIOPOM Ha aJTOPUTM MPABHUIIA).

Bbruucnsate (pa3nuyHbIME crioco6aMu) (€ Oopoi Ha CIIpaBOYHYIO MH(DOPMAIUIO) MJIO0IA1b
TPEYroJbHUKA U TUIOIIA U MHOTOYTOJIbHBIX QUTYp (HOJIB3YSCH, I7Ie HEOOX0AUMO, KAJIbKYJISITOPOM).
ITpuMeHATH MOJTy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1auax.

BrnaneTs moOHATHSIMU BIIUCAHHOTO U IIEHTPAIFHOTO YTIIa, HCIIOIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJaX, yrilaX MeXJy XOpAaMH (CEKYIIUMH) U YTiie MeXJly KacaTelbHOH U XOpJoi Npu
peIIeHIH TPOCTEUIIINX TEOMETPUIECKUX 3a/1aY.

Brnaners noHsATHEM ONKMCAHHOTO YETHIPEXYTOIbHUKA, IPUMEHTH CBOMCTBA ONMUCAHHOTO
YeTHIPEXYTOIFHUKA TIPU PEIICHUH MTPOCTEHIIHX 3a/1a4.

[TpuMeHSTH MOTyYeHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MATEMAaTHIECKHEMO/ICIH TSI
3a71a4 peaybHOM KU3HHU U TIPOBOJUTH COOTBETCTBYIOIIUE BHIYHCIICHHUS C IPUMEHEHUEM TTOI00US 1
TPUTOHOMETPHH (TIOJIB3YSACH, I/Ie HE00X0AUMO, KaIbKYISATOPOM).

9 kjacc

3HaTb TPUTOHOMCTPHUYCCKUC (bYHKI_II/II/I OCTPBIX YI'JIOB, HAXOAUTH C UX TIOMOIIBIOPA3JINIHBIC



AJIEMEHTEHI MPSMOYTOIBHOTO TPEYTOJIbHHUKA («PEIICHHE MTPSIMOYTOIBHBIX TPEYTOIBLHIUKOBY).
HaxomuTh (¢ MOMOMIBIO KaJTbKYJIATOPA) ATUHBI U YTIIBI AJI1 HETAOMUYHBIX 3HAUCHUH.

[Tonw3oBatbest GopMyITaMu PUBEACHUS 1 OCHOBHBIM TPUTOHOMETPUIECKUAM TOXIESCTBOM
JUTSL HAXOXKICHHSI COOTHOIICHU W MEXTy TPUTOHOMETPUICCKIMHE BEIMYMHAMH (C OMOPOi Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO).

Hcnons30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHHS PA3ITUYHBIX 3JIEMCHTOB
TPEYroJIbHUKA («PEIICHHE TPEYTOIBHUKOBY), IPUMEHSTh MX MTPU PEIICHUUITPOCTEHIITNX
TEOMETPUUYECKUX 3ajad.

Brnagets nonsitusiMu mpeoOpa3zoBaHus M0100Ms, COOTBETCTBEHHBIX 3JIEMEHTOB IO I00HBIX
¢uryp. [lonp30BaThbcst CBONCTBAMU MOJ00MS IPOU3BOIBHBIX (PUTYP, YMEThBBIYHCISATE JITUHBI U
HaxOJIUTh YTJIbI Y TOJAO0HBIX (puryp (1o anroputMy yueOHBIX JnercTBHi). [[puMeHaTh CBOMCTBA
MoI00MsI B MPAKTUYECKUX 3a/1adaX. Y METh MPUBOAUTH IPUMEPHI TOJTIOOHBIX (DUTYP B OKPYKAIOIIEM
MUpe.

[Tonb30BaThes TeOpeMaMHu (110 BU3YaJLHOM OMOpe) 0 MPOU3BEICHUH OTPE3KOB XOP/I, O
MIPOU3BEACHNH OTPE3KOB CEKYIIHNX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThCsl BEKTOPAMH, TOHUMATh UX TEOMETPUICCKUN U (PU3UUECKUIN CMBICT,
MPUMEHSTh UX B PEIICHUU TEOMETPUICCKUX U (pru3HuecKuX 3a1a4. [[puMeHAThCKAISIpHOE
MIPOM3BE/ICHNE BEKTOPOB JIJISI HAXOXKICHUS JIUTMH U YTJIOB.

[Tonp30BaThCs METOIOM KOOPMHAT HA TUIOCKOCTH, TPUMEHSTH €TI0 B PEIICHUU
TCOMETPHUYECKUX M MPAKTUICCKHX 33]1a4.

BraneTh MOHITUAMYU PaBUIBHOTO MHOTOYTOJILHUKA, JUTHHBI OKPYKHOCTH, JUTUHBI TYTH
OKPY>KHOCTH Y PaJIMAHHON MEPHI yTJIa, YMETh BRIYUCIISTH TUIOMIAIh KPyran ero 9acTei (¢ omopoi Ha
CrpaBOYHYI0 HHpopMaiuio). [[pUMEHSTh MOTy4YeHHbIC YMEHUS B IPAKTHUYECKHUX 3aj[ayuax.

Haxomuts ocu (W1 IEHTPBI) CUMMETpHUH (DUTYpP, TIPUMEHSTh JBUKCHUS ITIOCKOCTH B
MPOCTEUIIIHNX CITyJasiX.

[TprMeHSITh MOTYYCHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTHh MaTEMaTHICCKHUEMOICITH JIJIst
3aJ]au peaIbHOM KU3HU U TIPOBOJUTH COOTBETCTBYOIIUE BHIYHUCIICHUS C IPUMEHEHUEM MTOI00Us U
TPUTOHOMETPUYCCKHUX (QYHKIIHH (ITOJIB3YACh, T1Ie HEOOX0UMO, KaTbKYISITOPOM).



I[lnannpyeMble mpeaMeTHBIE Pe3YJIbTAaThl Kypca «BepoATHOCTH U CTATHCTHKA
[TpeameTHBIE pe3ynbTaThl OCBOCHHUS Kypca «BeposTHOCTh U CTaTUCTHKA» B 7T—9KIIaccax XapaKTePHU3YIOTCs CIACIYIOIUMH YMEHHUSIMH.
7 kjacc

Uwurare nHGOpPMAIUIO, PEACTABICHHYIO B Ta0IMIaX, HA AUArpaMMaXx; MPEACTABIATH JaHHbIC B BUIE TaOIUI], CTPOUTH TUATPaAMMBbI
(cronbukoBbie (CTONOUYATHIC) WU KPYrOBBIE) MO MAacCHBaM 3HAYCHUH (C HCIOIB30BAHHEM 3PUTEILHON HATJSTHOCTH W/ BepOaibHOU
OTIOPBI).

OnuceIBaTh U UHTEPIIPETUPOBATH peabHbIC YNCIOBBIC IAHHBIE, TIPE/ICTABIICHHBIC B TA0JIMIIAX, HA TUarpaMMax, rpadukax.
OpueHTHPOBaThCS B MOHATHAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:CpeaHee apu(MeTHIecKoe, Meuana, HauooJbliee u
HavMMeHbIIIee 3HaUYeHusI, pa3Max.MIMeTh npeacraBieHne 0  CIy4ailHOM HM3MEHYUBOCTH Ha npuMepax IICH,
(U3UYECKUX BEIMYMH, aHTPOIIOMETPUYCCKUX JAHHBIX; UMETh MPEJCTaBICHUE O
CTaTUCTUYECKON YCTONYMBOCTH.

8 ku1ace

W3Bnekatp ¥ mpeoOpa3oBbIBaTh MHPOPMALIUIO, MIPEACTABICHHYIO B BHAE TaOJUI, AMAarpaMM, rpa(uKoOB; MPEACTABIATh JaHHBIC B
BHJI€ TAOJIHII, TUarpamm, rpa)uKoB.

OnuceIBaTh MOCJIE COBMECTHOTO aHAJIM3a JaHHbIE C TIOMOIIBIO CTATUCTUYECKUXIIOKA3aTeNIel: CPEIHUX 3HAUEHUN U MEpP PACCEUBAHUS
(pa3max, aucnepcus U CTaHIapTHOE OTKJIOHEHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUH W YacTOTHI COOBITHH, B TOM YHCIIE IO pe3yJbTaTaM H3MepeHWd M HaOmoneHui (c
MCIOJIb30BaHUEM 3PUTENIbHOM HATJISIIHOCTH W/WJIN BEpOaIbHOM OMOpHI).

HaxonuTh BEpOATHOCTH CIy4alHBIX COOBITUH B ONbBITaX, 3Has BEPOSTHOCTH 3JEMEHTApHBIX COOBITHUH, B TOM YHCIIE B OMNBITAX C
PaBHOBO3MOKHBIMUAJIEMEHTAPHBIMU COOBITHSIMU (C UCTIOJIb30BAaHUEM 3PUTEIHHON HATJISIHOCTU W/WIK BepOaIbHOM ONOpHI).

Nmets npencraBieHne o rpaduyeckux MOAETSIX: AEPEeBO CIy4aifHOrO SKCIIEPUMEHTA, JUarpaMMbl Diiepa, YiciaoBas npsmMasi.

OnepupoBaTh MOHATUSMU Ha 0a30BOM YPOBHE: MHOXECTBO, IOJMHOKECTBO; BBIMOJHATH ONEPAllMM HAJ MHOXECTBAMM:
o0beIMHEHNE, TIepeceyeHue, OMOJIHEHHE; MEepPeunclIiaTh 3JIEMEHThl MHOMKECTB; HMPHUMEHSITh CBOWCTBA MHOXECTB (C HCHOJIb30BaHHEM
BHU3YaJIbHOU OTIOPHI).

Hmets npencraBieHne o rpaguuecKkoM MpeCTaBICHHEe MHOXKECTB M CBA3€H MEXy HUMH Ul ONKCAHUS MPOLECCOB U SBICHUMH, B
TOM YHCJIE NP PEIICHUHU 33]a4 U3 IPYTHX y4eOHBIX MPEIMETOB U KYPCOB.

9 kjaacc

W3Bnekats u npeoOpa3oBeIBaTh MH(OOPMALINIO, TPEICTABICHHYIO B PAa3IMYHBIX UCTOYHHKAX B BUJE TaOJIUIL, AUAarpaMM, TpapuKoB;
NPEJCTABIATh JaHHbBIE B BUJE TaOIUIL, AMArpaMM, TpapuKOB.

Pemate mpocreiinme 3ajaund OpraHU30BaHHBIM 11€pe0OpPOM BAapHAHTOB, a TAK)Ke C HCIOJIb30BAHUEM KOMOMHATOPHBIX MpPaBUI U
METOJIOB.



Nwmets NpeaACTaBJICHUC 00 omucaTeIbHBIX XapaKTCPUCTUKAX IJII MAaCCUBOB YHMCJIOBBIX HAHHBIX, B TOM YUCJIC CPCAHUC 3HAUCHUA U

MCPbI pacCE€BaHUs.

HaxoauTe 4acTOTh 3HAYEHUH M YaCTOTHI COOBITHS, B TOM YHUCIIE TIOJB3YACh Pe3yIbTaTaMH MMPOBEAEHHBIX U3MEPEHUH 1 HAOII01eHUIA

(c ommopoii Ha CIIpaBOYHYIO0 HHGOPMAIIHIO).

HaxoauTte BepOsATHOCTH CIy4ailHbIX COOBITHI B M3YYEHHBIX OIBITAX, B TOM YHCJIE B OIMBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU

COOBITUSIMHU, B CEPUAX UCIBITAHUH /10 MIEPBOTO yCIieXa, B CEpUsAX UCIIbITaHUN bepHymu.

HmeTsb npeacTaBiaeHne o CIy4aiiHOW BEIMYUHE U O PaclpeesieHuH BeposTHOCTe. VIMeTh mpeacTaBieHue 0 3aKOHe OOJIBIINX YHCEll KaK O
MPOSIBICHUU 3aKOHOMEPHOCTHU B CIIy4ailiHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIIMX YKCEN B MPUPOJE U OOLIECTBeE.

TemaTuueckoe IIAHUPOBaAHUE

5 Kkaace
KosnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM uudpoBbIie
Ne n/m P Kourpoubnbie IIpakTHyeckue (upp )
NMpPoOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsbl
Harypanbnbie uncna. JleiictBus ¢ 43 1 bubnuoreka [IOK
HaTypaJbHbIMU YUCIAMH https://m.edsoo.ru/7f4131ce
Harnsngnas reomerpus. JIunuum Ha 12 9 bubmuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnmorexa LIOK
48 1
OOkrkHOBeHHEIC POOH https://m.edsoo.ru/7f4131ce
bubnmorexa LIOK
H .M 10 1
ATBUHAA FEOMETPHAL. IHOTOYTONBHHIH https://m.edsoo.ru/7f4131ce
bu6nunorexa LIOK
1
JlecaTuriHbIe Apodu 38 https://m.edsoo.ru/7f4131ce
Harnsaguas reomerpust. Tena u Gpuryps! B 9 1 bubnmnoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
[ToBTopenue u 06o0IIEeHNE 10 1 bubmmorexa LIOK

https://m.edsoo.ru/7f4131ce
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OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME
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6 KiIace

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaunMeHoBaHue pa3aesioB H TEM nuppoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (pp )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
bub6numoreka [IOK
! Harypaibubie wncia 30 ! https://m.edsoo.ru/7f414736
5 Harnsgnas reomerpus. [Ipsimbie Ha 7 bubnnorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bubnuoreka [{OK
3 Jpobu 32 ! ! https://m.edsoo.ru/7f414736
bubmuoreka [{OK
4 Harnsannas reomerpusi. Cummerpust 6 1 https://m.edsoo.ru/7f414736
bubnuoreka [IOK
> Botpaxcenns ¢ Oyksamu 6 https://m.edsoo.ru/7f414736
5 Harnsanas reomerpusi. @urypsi Ha 14 1 1 bubnmorexa LIOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bu6nmorexa LIOK
7 [TonoxuTenbHble U OTPULIATENIbHBIEC YUCIIA 40 1 https://m.edsoo.ru/7f414736
bu6nmorexa LIOK
8 IpesicTaBNeHne IaHHbIX 6 ! https://m.edsoo.ru/7f414736
9 Harnsnnas reometpusi. ®urypsl B 9 1 bu6nunorexa LIOK
MPOCTPAHCTBE https://m.edso00.ru/7f414736
10 [ToBTOpeHnue, 06001IeHNE, 20 1 bubmunoreka [JOK
cucTeMaTu3anus https://m.edsoo.ru/7f414736
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 5 5
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7 KJace

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 Yucnna u BeIUKCIeHUs. ParinoHanbpHbIe o5 1 bubmuorexa [JOK
qyucia https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
2 AJIrCOPaHeCKHe BhIpaxeHIA 21 . https://m.edso00.ru/7f415b90
bubmuorexa [JOK
3 ¥ paBHeHHS H HEpaBeHCTBa 20 . https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 Koopumatet i rpaguu. Gynkim 24 ! https://m.edso00.ru/7f415b90
bubmuorexa [JOK
> Hostopenne 1 obodwenHe 6 1 https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 kiace

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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9 kiacce

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [IOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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7 KJace

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
[Ipocreiimne reomeTpuueckue GUrypsl v
1 I/I)](;) cBoiictBa. M3me epHI/Ie reOMj)r I/I}‘III;CKI/IX 14 bubmmorexa [TOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYMH
bubmuorexa [JOK
2 Tpeyrobikir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapautensHble psMbIE, CyMMa YITI0B 14 1 bubnnorexa [JOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 1 bubnnorexa [JOK
IMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 0000MIeHHE sHamHi https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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8 kiace

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 HeTbpExyronb ik 12 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe HIOJfLHI/IKOB u i[/[Horo OJf:HﬂLIX ¢bur 14 1 bubmorexa LHOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa n Havana 10 1 bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VY1l B OKpyKHOCTH. BriicanHsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubnuotexa [JOK
IT 4 1
6 OBTOpeHHE, 060bueHHe SHanHil https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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9 kiaace

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CHUHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
[IpeoOpaszoBanue mogodus. Merpuueckue 10 1 Bbu6mmoreka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
CITOPH! https://m.edsoo.ru/7f41al2c
JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH 9 1 bubmorexa LIOK
p PA https://m.edsoo.ru/7f41al2c
[IpaBwiIbHBIE MHOTOYTOJIBHHUKH. [[THa
01? HOCTH U TLIO y; b Kpyra g 8 bubmorexa LIOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
JIBM>KCHHUS TITIOCKOCTH 6 brbmmorexa [TOK
https://m.edsoo.ru/7f41al2c
[ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus 7 9 bubmmnoreka HOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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7 Kjacce

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Hpencranerte fanHbX ! 2 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 Omncatenbhas cratuetiia 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 CarysaiHas HSMCHHBOCTE 6 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Breerme B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa Ciry4aiiHOro 4 1 bubnnorexa [HOK
COOBITUA https://m.edsoo.ru/7f415fdc
N bubnuoteka [JOK
2
6 O0001menne, cucreMaTH3amus 3SHAHUH 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 kmacc

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Hosropere kypea 7 acca 4 https://m.edso0.ru/7f417fb2
5 OmnucarenpHas cTaTucTUka. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB cityuaiiHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
> Beenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
7 4 2
O0006111eH1E, CUCTEMATH3AlIUS 3HAHUI https://m.edsoo.ru/7f417f62
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 kmace

KoaundecTBo 4acoB DJIeKTPOHHbIE
HaunmeHoBaHUE pa3ae/ioB H TEM uu(posBLIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Hosropenne kypea 8 rnacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 DIICMEHTEI KOMOHHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 T'eoMeTpuueckas BEpOSITHOCTh 4 bubmaorexa LIOK
p P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Henprranus bepiyuim 6 1 https://m.edsoo.ru/7f41a302
. bubnuoteka [JOK
S Coryainas BemuuHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 Obodmenue, KoHTPOIE 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

YYET PABOUYEM ITPOI' PAMMBI BOCITUTAHU S
C yuerom paboueit nporpammsl Boctiutanus ['bOY COIII ¢. AgpocoBka
(Monynb «lLIkonmpHBIM ypOK») BOCHUTATENBHBIM MOTEHIMAT YPOKA pean3yeTcs
4yepe3:yCTAHOBJIEHHE JT0BEPUTEIbHBIX OTHOIIEHUN MEX]Y YUUTEIEM U €r0
Y4EHUKAMHU, CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIIPUSATHUIO
ydaluMucs TpeOOoBaHMM M MpOochO yuuTess, MPUBICYCHHUIO HX BHHUMAHHUSA K
oOCcykmaeMoll Ha ypoke WH(POpMAIUK, AaKTHBU3AlMd UX IO3HABATEIHHOU
NesITeNIbHOCTH;

o nodyxIeHue IIKOJbHUKOB COOJII0JIaTh HAa YpOKE OOIIENpUHSATHIC
HOPMBI TIOBEJCHMSA, NpaBWiIa OOUIEHHA CO crapmuMu (YUUTEISIMH) |
CBEpCTHUKaMM  (IIKOJIbHUKAMH), TPHHLOUIB  y4eOHOM  JUCHUIUIMHBI |
caMOOpraHu3aluu;

o npuBJieYeHHe BHHMMAHUS IIKOJIHHUKOB K IIEHHOCTHOMY AacCIEKTy
M3Yy4aeMbIX Ha YPOKax SIBJIEHUH, OpraHu3alus ux paboThl € MOIy4aeMOl Ha YpOKe
COLMAJIFHO 3HAYUMOW WH(OpManuell — WHUIUHPOBAaHUE €€ OOCyXIeHus,
BBICKA3bIBaHUS YYalllUMUCA CBOETO MHEHHS IO €€ MOBOJY, BBIPAOOTKU CBOErO K
HEW OTHOILIEHMUS,

o HCIO0JIb30BAHME  BOCIUTATENIBHBIX  BO3MOXKHOCTEH  COJEp’KaHUs
y4eOHOTO MpeaMeTra 4Yepe3 JeMOHCTPAIMIO AETSM IMPHUMEPOB OTBETCTBEHHOTO,
IPaXJAaHCKOTO TOBEJCHHUS, NPOSIBICHHUS YEIOBEKOIIOOMS M J100pOCEpACYHOCTH,
yepe3 MoAO0Op COOTBETCTBYIOIIMX TEKCTOB JJsl YTEHUS, 3a1ad MJisd pEelIeHHs,
MPOOJIEMHBIX CUTYallui A7t 00CYKIEHHS B KJIacce;

o NpUMMeHeHHe Ha YpPOKE HHTEPAKTHUBHBIX (OpM pabOThl ydaluxcs:
WHTEJJIEKTYallbHBIX ~ WIP, CTUMYJIHUPYIOIIUX  [MO3HABATEIbHYI0  MOTHBAIIHIO
IIKOJIbHUKOB; JIUAAKTUYECKOrO Tearpa, e TOJIy4YeHHblE Ha YpOKE 3HaHUS
OOBITPBIBAIOTCS B TeaTpalbHBIX MOCTAHOBKAX; JMCKYCCHUH, KOTOpBIE MJalOT
y4aluMcsi BO3MOXKHOCTb MTPHOOPECTH OMBIT BEACHHUSI KOHCTPYKTUBHOTO JIMAJIOTa;
IpyNmnoBoi paboTkl UK paboThl BIlapax, KOTOPbIE y4aT HIKOJIbHUKOB KOMaHIHON
paboTe 1 B3aUMOJIECHCTBUIO C IPYTUMH JI€ThMU;

o BKJIIOYCHHE B YPOK MWIPOBBIX NPOLEAYpP, KOTOPBIE IOMOTAIOT
MOAJEpKaTh MOTHBALMIO JleTel K I[IOJIyYEHUIO 3HAaHUM, HaJaKUBaHUIO
MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLIEHMH B Kjacce, MOMOTaloT yCTaHOBJICHUIO
no0poskenaTeabHON aTMocdepbl BO BpeMsl YpOKa;

o opranuzanmsi 1medcrTBa MOTHBHPOBAHHBIX U APYAUPOBAHHBIX
yyaluxcs HaJl UX HEYCIHEeBAIOIUMH OJHOKJIACCHUKAMH, IAIOIIEro IIKOJIbHUKAM
COLIMAJIbHO 3HAYUMBIN OMBIT COTPYAHUYECTBA U B3aMHOI MOMOIIIH;

o HHULIMHPOBAHME W NOJJAEPHKKA HCCIEI0BATEIbCKON NeATeIbHOCTH
IIKOJILHUKOB B paMKax peamu3allid WMHU WHIWBUIYaJbHBIX M TPYIIOBBIX
HCCIIEI0BATENIBCKUX MPOEKTOB, YTO AACT IIKOJIBHUKAM BO3MOXKHOCTh MPUOOPECTH
HaBbIK CAMOCTOSATEIBHOTO  PEIIEHUS TEOPETUYECKON MpoOJieMbl, HaBBIK
reHepupoBaHus U O(OpMIIEHUS COOCTBEHHBIX MHJIEH, HABBIK YBaXXUTEIHHOTO
OTHONICHUS K YYXHUM HAesIM, opOpMIIEHHBIM B paboTax IpYyrux HccieaoBaTeleH,
HaBbIK MYOJMYHOTO BBICTYIUIEHHUS II€pe] ayAuTOpuell, apryMeHTHpPOBaHUS U
OTCTauBaHUs CBOEH TOUKHU 3pEHUS.

Buvioop mex unu unvix ¢popm u cnocovoe eéocnumamenvHoil pabomsl HaA ypoKe
yuumenv onpeoensienm CamocmoamenbHo 6 COOMEEMCMEUN C YEAMU U 3a0a4amu



YPOKa.
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