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®denepanpHas paboyas mporpamma o yueOHoMmy npeametry «MaremaTuka
(6a30BBIi ypoBeHB) (TIpeaMeTHas 00macTh «MareMaTnka u HHGOpMaTHKay) (anee
COOTBETCTBEHHO — IIporpaMMa IO MaTeMaTUKe, MaTeMaTHuKa) BKJIIOYaET
MOSICHUTENIBHYIO 3alUCKy, coJepkaHue OOydeHHs, IUIAHUPYEMbIEC pPEe3yIbTaThl
OCBOCHHUSI IPOTPaMMBbI IO MaTeMaTHKE.

[TOACHUTEJIBHAA 3AIINCKA

OenepanpHas paboyas mporpamMma Mo MaTeMaTHKe g O0ydarouuxcs C
3a/IepKKOM ncuxudeckoro passutud (nanee — 3[1P) Ha ypoBHE OCHOBHOIO OOIIErO
oOpa3oBaHusl TMOATOTOBJIEHA HAa OCHOBe DeAepaibHOrO TOCYIapCTBEHHOTO
o0pa3oBaTebHOTO  CTaHAapTa OCHOBHOro o60miero oOpaszoBanusi (IIpukas
Munnpocgenienus Poccun ot 31.05.2021 r. No 287) (mamee — D@I'OC OO0O),
®denepanabHON aIanTUPOBAHHON 00pa30BaTEIbHON MPOrPaMMbl OCHOBHOT'O OOLIETO
oOpa3oBaHus JUisl OOy4aroluXcs C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 3[10POBbS
(ITpuka3z Munnpocsemenus Poccun ot 24 Hos0pst 2022 1. Ne 1025), @enepanbHoit
paboueli mporpaMMmbl OCHOBHOTO 00IIero oOpa3oBaHUs MO y4eOHOMY IpeaMeTy
«Marematuka»,  ®@enepadbHONM  NpPOrpaMMbl  BOCIHUTAHUSA, C  YYETOM
pacnpeesIeHHBIX 10 KJ1accaM MPpOBEPsEMbIX TPeOOBaHUI K pe3ynbTraTaM OCBOCHHUS
denepanabHOM aIanTUPOBAHHON 00pa30BaTEeIbHON MPOTPAMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus JIsi O0YYaIOIIUXCS C 3aIPIKKOM MCUXUUYECKOTO pa3BuTus. B paboueit
MporpaMMe YYTEHbI UJIEU U TNOJIoKeHHUsT KOoHILlenuu pa3BUTHS MareMaTU4eCcKoro
oOpa3oBanus B Poccuiickoit @enepanuu.

Oo01mas xapakrepucTuka yue0Horo npeamera « MaremaTuka

VYyeOubii mpeamer «MareMaTtuka» BXOAUT B TPEAMETHYIO 00JacTh
«MaremaTtuka u uHpopMatuka». OH CIIOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIBHON
KYJBTYpPbl M JIOTMYECKOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHHUS IOJIb30BATHCS
aIrOpUTMaMHU, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEIHEBHON ku3HM oOyyaromuxcs ¢ 3[IP. YueOHBIM npeameT pa3BuUBaeT
MBIIJIEHHWE, TPOCTPAHCTBEHHOE BOOOpa)xKeHUe, (PYHKIIMOHAIBHYIO IPAMOTHOCTD,
YMEHUSI BOCHPUHMMATh M  KPUTUYECKH  aHAJU3MpOBaThb  HMH(OpMaluio,
MPE/ICTABICHHYIO B PA3JIMYHBIX (hOpMaX.

OO0yuenue mareMaTuke 1a€T BO3MOXKHOCTb pa3BUBaTh y oOyuatouuxcs ¢ 311P
TOYHYIO, PallMOHAJIBHYI0 U HMH(OPMAaTUBHYIO peyb, YMEHHE OTOMpaTh Hauboiee
MOJXOJSIINE S3bIKOBBIE, CHMBOJIMYECKUE, TPAaPUUECKHe CPECTBA JIJIsl BHIPAKEHUS
CYKICHUU U HAIVISIAHOTO UX MPEICTABIICHHUS.

Heo0xoaumbIM KOMITOHEHTOM 001N KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
SBNISIETCS oOIIee 3HAKOMCTBO C METOAAMHM IIO3HAaHUS JEMCTBUTEIbHOCTH,
IIPEACTABICHUE O IIPEAMETE M METOAAX MATEMATHKH, UX OTIMYUN OT METOHOB
JIPYTUX €CTECTBEHHBIX M TYMaHUTApHBIX HAyK, 00 OCOOEHHOCTSX MHpPUMEHEHUS
MaTeMaTUKU JUIsl PElIEHUs HAyYHbIX M TMPUKIAIHBIX 3afad. Takum o00paszom,



MaTemMaruueckoe oOpa3oBaHHME BHOCUT CBOM BKJIaJ B (opmupoBaHue oOuei
KYJIETYpPbI YEJIOBEKA.

N3yyeHne MareMaTHKU TaKXe CIHOCOOCTBYET 3CTETUYECKOMY BOCIUTAHUIO
YEeJI0BEKA, NMOHUMAHUIO KPACOTBl M M3SIIECTBA MATEMaTHYECKUX PACCYKICHHM,
BOCITPUSITUIO TEOMETPUYECKHUX (DOPM, YCBOEHUIO UJIEU CUMMETPUHU.

[Iporpamma oTpaxaer coaep:kaHue oOyuyeHus npeamery «MaremaTthka» c
y4eTOM OCOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTeH oOyvarommuxcs ¢ 3IIP.
OBnagenue ydeOHbIM mpeamMeToM «MaremaTthka» MpeACTaBISIEeT ONPEICICHHYIO
cinokHocTh i yuanuxcs ¢ 3[1P. ¥V oGyuaronuxcst ¢ 3[1P nHanbosnee BbhIpaKeHBI
OTCTaBaHUS B PAa3BUTHHM CIIOBECHO-JIOTMYECKUX (OPM MBIIUICHUS, [O3TOMY
abCTpaKTHbBIC U OTBJICUYCHHbIE KATETOPUH UM TPYAHOJOCTYIHBI. B TOXe BpeMs rnpu
CHELMATILHOM 00YUYEHHH 00yYarorecss MOTYT BBIIOIHSTH 3a/1aHUS 110 AJITOPUTMY.
OHM BOCHPUMMYMBBEI K TIOMOILIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAJIOTMYHOE
3aJlaHi€ YCBOEGHHOIo crnocoba pemeHus. CHUKEHUE Pa3BUTUS MBICIUTEIbHBIX
omepalui M 3aMEIJIEHHOE CTAHOBJIICHUE JIOTHYECKUX JACHUCTBHM NPUBOIAT K
HEJOCTATOYHOW  OCMBICIIEGHHOCTH  COBEpPIIAEMbIX  y4e€OHBIX  JEHCTBUUA. Y
oOy4Jaronxcsl 3aTpy/IHEHbl CYETHBIE BBIUMCIEHUS, MPOU3BOJMMBIE B yMme. B
IIACHbMEHHBIX BBIYUCIECHUSAX OHU MOTYT IPOITYCKATh OJHWH M3 INPOMEKYTOUYHBIX
maroB. [Ipu paboTe ¢ YUCIOBBIMU BBIPAKEHUSIMH, BBIYMCICHHEM WX 3HAUCHHS
MOTYT HE€ YJAEpKHBAaThb NPABWIBHBIA TOPANOK neucTBui. llpm ynpomenuw,
npeoOpa3oBaHnu BeIpakeHUH ydamuecs ¢ 311P He MOryT caMOCTOSITENIbHO IPUHATH
pElIEHWE O TOCJIEAOBATEIIbHOCTA BBIIOJHEHUS JeUCTBUU. KOHKpETHOCTH
MBIIJICHUS] OCJIOXKHSIET YCBOCHUS HAaBbIKA PELICHUS YPAaBHECHHUW, HEPABEHCTB,
CUCTEMBI ypaBHEHUH. M Mano10CTyIHO coBepilieHne 00paTUMBIX OTIEPAIIHiA.

Huskuii  ypoBeHb pa3BUTHS JIOTMYECKUX ONEpalMii, HEIOCTaTOYHAS
O00OOLICHHOCTh MBILUICHUS 3aTPYAHSIIOT H3ydyeHue TeMbl «DYHKIMH»: MpH
onpeaeneHny (PyHKIMOHAIbHOW 3aBUCMMOCTH, NpPH OIKCAHUU TIpapUUecKoil
CUTYalluM, HCHOJIb3Ysl TE€OMETPUYECKUM, anredpandeckuii, (yHKIMOHAIbHBIN
sa3bIku. Hepenko yuaniuecs He BUAST Pa3HULIBI MEXAY OO0JacTbiO ONMpeneseHus
(GyHKIMH U 00JIaCThIO 3HAYEHUM.

Pelenue 3amad conpspkeHO ¢ TPYIHOCTIMU O(OPMIICHUSI KPaTKOM 3amucH,
MIPOBE/ICHMSI aHAIM3a YCIIOBUSA 33]1a4uH, BbIJCICHUS cyliecTBeHHOro. O0yyaronuecs
¢ 3IIP 3arpynHstoTCs cAenaTh YMO3AKIOYEHUE OT OOIIero K YaCTHOMY, HEPEOKO
BBIOMPAIOT HEpalMOHAIBHBIE CHOCOOBI pEIIeHUs, HWHOTAA OrPaHUYUBAIOTCA
MaHHUMIYJIALUSMA C YACITAMH.

[Ipu w3yueHun reomeTpuueckoro wmarepuana oOydarommecs ¢ 3IIP
CTAJKHMBAIOTC C TPYAHOCTBKO  JEJIaThb  JIOTMYECKHME  BBIBOABI, CTPOUTH
IIOCJIENOBATENbHBIE pacCyXkAcHusA. HenpouHnble 3HaHMS OCHOBHBIX TEOPEM
r€OMETpUM TMPUBOJUT K OMHMOKaM B PEIIEHUH TE€OMETPUYECKUX 3aj]ad.
OOyuaroiyecs MOTYT OAMEHUTH (GOPMYITY, HENTPABUIBLHO MPUMEHUTH Teopemy. K
CEpbE3HbIM OIIMOKaM B pEHIeHUH 3a7a4 MPUBOAST HEIOCTATOYHO PA3BUTHIC
MIPOCTPAHCTBEHHBIE MPEACTABICHUS. FIM CI0KHO BBITTOIHUTD YEPTEXK K YCIOBHIO, B
MUCbMEHHBIX pab0TaxX OHU HE MOT'YT IPUBECTU OOBICHEHUE K YEPTEXKY.

TouHOCTB 3a1TOMUHAHUS U BOCTIPOU3BE/ICHUS Y4€OHOTO MaTepralia CHIKEHbI
N0 MpUYMHE CTA00CTH MHECTUYECKOW NEeATEIbHOCTH, CYXKEHUs 00beMa MamsTH.



OoOyuarommmces ¢ 3IIP TtpeOyercst Oonbllie BpeMEHU Ha 3aKpeIuIeHue Marepuana,
aKTyaJM3alus 3HAaHUU 110 ONIOPE MPU BOCTIIPOU3BEICHUH.

Jlns  mpeononeHus TPYIHOCTEW B UW3YYEHMHM Y4YeOHOTO IpeaMera
«MaremaTnka» He0OX0IMMa ajanranus oo0bemMa U Xxapakrepa yueOHOro Marepuaa
K MTO3HABATEJIbHBIM BO3MOKHOCTAM yuamuxcs ¢ 3[1P. Cnexyer yueOnbIil MaTepuan
MPENOJHOCUTh HEOOJBIIMMU MOPLUHUIMH, YCIOKHSASL €r0 NOCTENEHHO, U3bICKUBATh
cocoObl  amanTallMd TPYAHBIX 3aJaHWil, HEKOTOpbIE TEMBI JaBaTh Kak
O3HAKOMHUTEIBHBIC,  HCKIKYaThb  OTHCNIbHBICE  TPYIAHBIE  JOKA3aTeNIbCTBA,
TEOPETHUYECKUI MaTepuanl PEKOMEHIYeTCs H3y4daTb B IIPOLECCE IMPAKTHYECKOU
JEATEIbHOCTH IO pEIIeHHI0 3anad. OpraHudeckoe €IMHCTBO IIPAaKTUYECKOM U
YMCTBEHHOM JEATEIbHOCTU YYAIlUXCS HAa ypOKax MAaTeMaTUKHU CIOCOOCTBYIOT
IPOYHOMY M CO3HATEJIbHOMY YCBOCHMIO Oa3MCHBIX MaTe€MaTHUYECKUX 3HAaHUU U
YMEHHUM.

HCJII/I H 3a/1a91 U3YYCHUA yqeﬁﬂoro npeamerTra «MarTemMaTHKa»

[IpuopureTHbIMU TIEISIMU OOYYEHHS MaTeMaTHKE B 5—9 Kitaccax sBISIOTCS:

* (dhopMUpOBaHUE IIEHTPATHHBIX MaTEMATHUYECKUX MOHATUHN (YMCII0, BETUYMHA,
reomeTrpuyeckas  Qurypa, TIMepeMeHHas, BEpPOSITHOCTb,  (PYHKIIHS),
00ecrneurBaroINX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMATHYECKOIO
obOpazoBanus odyuaromuxcs ¢ 3I1P;

* poaseAeHue oOyuvarommxcs c¢ 3IIP Ha AocTymHOM [Uisi HUX YpOBHE K
OCO3HAHUIO B3aUMOCBSI3M MATEMAaTHKW U OKPYXKAIOIIETO MHUpa, MOHUMAaHUE
MaTeMaTUKHU KaK 4acTH OOIel KyIbTyphl UeJIOBEYECTBRA;

" pa3BUTUE MUHTEJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcsl ¢
3IIP, mo3HaBaTelbHOM  AKTMBHOCTH, MCCJIEIOBATEIbCKUX  YMEHMH,
KPUTHUYHOCTH MBIILJICHUS], THTEPECA K U3yUCHUIO MAaTEMAaTHKU;

* dopmupoBanue (QPyHKIIMOHATHLHON MaTeMaTHUYE€CKONW TPAMOTHOCTH: YMEHUS
pacmo3HaBaTh TMPOSIBICHUS MAaTeMAaTUYECKUX TOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEW B PEAJIbHBIX YKU3HEHHBIX CUTYyallUsIX U MPU HU3yYCHUU
IpyruxX  y4eOHbIX  TPEAMETOB,  TPOSBICHUS  3aBUCUMOCTEH  H
3aKOHOMEPHOCTEH, (OPMYIUPOBATh WX HA SI3bIKE MAaTEMAaTUKU U CO37aBaTh
MaTeMaTU4YeCKUe MOJICIIH, MPUMEHSATh OCBOCHHBIN MaTeMaTHYECKUM armapar
JUISL pelieHus TPaKTUKO-OPUEHTUPOBAHHBIX 3ajJlay, WHTEPIPETUPOBATh U
OIICHUBATH MOJTYUYCHHBIC PE3YJIbTATHI.

JlocTrxeHne 3TUX 1esiel 00ecriedyrnBaeTCsl pelIeHUEM CISAYIONUX 3a/1ay:

= ¢opmupoBarh y oOyuaromuxcs ¢ 3IIP HaBbiku y4yeOHO-MO3HABATEIBLHOU
NEATEeIbHOCTH: TUIAaHUPOBaHUE pPaOOThI, MOWCK pallMOHAJIBHBIX MyTeH ee
BBITTOJTHEHU S, OCYIIECTBICHUS] CAMOKOHTPOJIS;

" CHOCOOCTBOBAaTh WHTEJUICKTYaJbHOMY Pa3BUTHIO, (POPMHUPOBATH Ka4decTBa,
HEOOXOMMMbBIC YEJIOBEKY IS TIOJHOIICHHOW JKM3HM B COBPEMEHHOM
00I11IeCTBE, CBOWCTBEHHBIE MAaTEMaTUYECKOW JEATEIbHOCTH: SICHOCTH U
TOYHOCTH  MBICIM, HWHTYULMH, MPOCTPAHCTBEHHBIX MPEICTaBICHUH,
CIIOCOOHOCTH K MPEOIOJICHUIO TPYAHOCTEH;



* (QopmHpOBaTh KJIHOUEBbIE KOMIIETEHIMM YYallUXCsl B paMKax MpeIMETHOU
obmactu «Maremarrka u HHPOpPMATUKAY;

" pa3BUBAThH MOHATUHHOE MbIILIEHUS oOyyaromuxcs ¢ 3I1P;

" OCYUIECTBIISITh KOPPEKLUIO MO3HABATENbHBIX IPOLIECCOB OOYYaAIOIIMXCS C
3I1IP, HeOOXOAUMBIX AJIi OCBOCHHUS MPOrPaMMHOTO Marepuaia mo yueoOHoMy
MIpEIMETY;

" [peaycMarpuBaTh  BO3MOXKHOCTh  KOMIIEHCAlMM  00pa30BaTEIbHBIX
Ae(UIUTOB B OCBOEHUU IPEALIECTBYIOIIEr0 MPOTrpaMMHOIO MaTtepuasna y
oOyyatomiuxcs ¢ 3I1P 1 HeToCTaTKOB B MX MaTEMAaTUUYECKOM Pa3BUTHH;

" copMHUpOBaTh YCTOMUYMBBIA HHTEPEC YUALTUXCS K IPEAMETY;

" BBIABIIATH U Pa3BUBATh MaTEMATUUYECKUE U TBOPUECKHUE CTOCOOHOCTH.
OCHOBHBIE JINHUH COZAEPKAaHUS Kypca MaTeMaTuKU B 5—9 kiaccax: «Hucna u

BBIUUCICHUSY, «Anredpay («Anredpandyeckue BBIPpAKEHUS», «YpaBHEHHS U
HepaBeHCTBa»), «DyHkium», «leomerpus» («[eomerpuueckue QUrypsl u Hx
cBOMCTBa», «lI3MepeHHMe TeOMETPUUYECKUX BEJIMYMHY»), «BepodaTHOCTh U
CTaTHCTHKa». J|aHHbIE JTMHUU Pa3BUBAIOTCS MMAPAJUIEIBbHO, KaXK1asi B COOTBETCTBUH
C COOCTBEHHOM JIOTMKOW, OJHAKO HE HE3aBHUCUMO OJHA OT APYroil, a B TECHOM
KOHTaKTe W B3aumojeucTBuu. Kpome »3TOoro, ux oObEIMHSET JIOTHYecKas
COCTaBJISIONIAs, TPAJULIMOHHO MPHUCYIIAs MareMaTHKe W IPOHU3BIBAIOLIAs BCE
MaTeMaTHYeCKue Kypcbl U conepkarenbHble JUHUH. ChOopMyInpOBaHHOE B
®denepaibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIEro
oOpa3oBaHus TpeOOBaHUE «YMETh OINEPUPOBATh MOHATUSAMU: ONpEACIICHUE,
aKCuoMa, TEOpeMa, T0Ka3aTeIbCTBO; YMEHUE PacCllO3HABATh UCTUHHBIE U JIOKHBIE
BBICKa3bIBAHMSI, IPUBOJUTH IPUMEPBI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U
OTPHUIIAHMS BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaMm, a (QOpMHUpOBaHHE
JOTMYECKUX YMEHUU paclpenensercss Mo BCeM TrojaM OOyd4eHHs Ha YpOBHE
OCHOBHOTI'O 00111eTO 00pa30BaHUsI.

Conepxanue 00pa30BaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3yJbTaTaM
ocBoeHus: PenepanbHOl pabouell MporpamMMmbl, pacHpeneaEéHHbIM MO ToAam
oOy4eHUsl, CTPYKTypHUPOBAaHO TakKUM oOOpa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHIMIHATBHBIM BOIIpOcaM oOydaroluecs: oOpalajiuch HEOIHOKPATHO, YTOOBI
OBJIaJICHUE MAaTeMaTUYECKUMHU TIOHSATHSIMU M HaBbIKAMU OCYIIECTBIISIOCH
MOCJIEeI0BATENIbHO U TOCTYIATEIbHO, C COOMIOIEHUEM ITPUHITUIIA TPEEMCTBEHHOCTH,
a HOBBIE 3HAHHUS BKJIIOYAINCHh B OOLIYIO CUCTEMY MaTeMaTHYECKUX MPEACTaBICHHMI
oOyyaroruxcs ¢ 3I1P, pacuupsis u yrry6mnsist e€, o0pasyst NpoyHble MHO)KECTBEHHBIE
csizu. OOuMe nenu u3yyeHus: yueoHoro npeamera «MaTemaTrukay MpencTaBIeHb
B denepanbHOil paboueii mporpaMMe OCHOBHOTO O0IIIEro oOpa3oBaHMS.

Oco0enHocTH 0TOOPA M aJaANTAMN Y4eOHOr0 MaTepuasa o MaTeMaTuKe

OOyuenue yudeOHOMY mpenmery «MaremaTnka» CTPOUTCS Ha CO3JaHUH
ONITUMAJBHBIX YCIOBHUI Ui YCBOEHUS MPOTPAMMHOIO MaTepraja 00y4JaronimMucs
c 311IP. bonbuioe BHMMaHue yaenseTcss 0T00py yueOHOro Marepuaa B COOTBETCTBUH
C MPHUHIUIIOM JTOCTYITHOCTH MPH COXpPaHEHUU OOIIero 0a30BOTo ypOBHS, KOTOPHIN
JIOJDKEH IO COACPNKAHUIO M 00beMy OBITh aJalTUPOBAHHBIM JJIs1 OOYYAIOUIUXCS C



3I1P B COOTBETCTBUU C UX 0COOBIMH 00pa3oBaTeNbHbIMU OTpEeOHOCTIMU. CrenyeT
o0yeryuth oBNaZieHHEe MaTepuaioM oOydarommmucs ¢ 3[IP mocpenctBoM ero
JETAIBHOTO OOBSCHEHUS C CUCTEMAaTHYECKUM TIOBTOPOM, MHOTOKpPATHOU
TPEHUPOBKM B TPUMEHEHUU 3HAHUM, WCIOJB3ysS TMPUEMbl aKTyalH3aluu
(BU3yalibHasI OMOpa, NaMsITKa).

@enepanpHas OporpaMma  IMPEAyCMaTpUBAaET BHECEHHE  HEKOTOPBIX
VU3MEHEHMI: YMEHBIIEHHE O0O0bE€Ma TEOPETHUYECKUX CBEICHHI, BBIHECEHHE
OTHACNBbHBIX TEM WM ILENbIX pa3lleloB B Marepuaibl sl  0030pHOTO,
03HAKOMUTEIIBHOTO U3YUYCHHUS.

N3MeHeHnus1 nporpamMmbl B 5-9 kiiaccax

MaremaTnka B S 1 6 Ki1accax

B 03HaKOMUTENHPHOM IUIAHE PEKOMEHIYETCS HM3y4aTh CIIECIYIOIINE TEMBI:
«Pumckas nymepanus», «PaBubie Quryps», «umunap, konyc, mapy», «Kyo»,
«IIpssmoyronpHbIN Mapamnenenuneny, «llepemenenrne no KOOPAUHATHOMN MIPSAMON,
«Mopnynp uucna», «Hucnosble npoMexyTkn»; «Macmrad» (M3yyaercss B Kypce
«I"eorpadusn»); «300pakeHrne reoMmeTpuuecKuX GUryp Ha HEIMHOBaHHOW Oymare
C WCIOJIb30BAHUEM IUPKYJIsA, JUHEWKH, YroJIbHUKA, TpaHCIOpTUpay, «JlnumHa
OKPYKHOCTUY, «IInomanp Kpyra», «ITapamensHbie IIPSIMBIEY,
«IlepnenaukymnspHbie psMbIey», «OceBas U LIEHTPAJIbHASI CHMMETPUN (U3ydaeTcCs
B Kypce reoMmeTrpun), «becKoHEUHble TMEPUOJUYECKUE JACCATUYHBIE JPOOHU.
JlecsTuaHOe MpUOIIMKEHNEe 0OBIKHOBEHHOU JPOoOu» (M3y4yaeTcsi B Kypce alireopsl).

CrnenyeT yMEHbIINTh KOJMYECTBO YacOB Ha cieayromue Tembl: «Pemenue
JIOTUYECKUH 3amau», «JlnuHa otpeskay, «lllkanspy, «PacnpenenuTenbHbi 3aKOH
YMHOXEHUS», «3aluch TMPOU3BEIECHUA C OYKBEHHBIMH  MHOXXHUTEISIMI,
«IToctpoenue kKoHPUTYpaIHil U3 YacTel NPSIMON, OKPYKHOCTH HA HEJIMHOBAaHHOU U
KieryaTo Oymarey, «Jlemurenun w  kpatHele. [lpusHaku  meaIuMOCTHY,
«Haubonpmmii o0l aenuteslb U HauMEHbIee oOlee KpatHoe. JlennMmocTh
CyMMbl M TmpousBeneHus». «lIpuBenenue npoOM K HOBOMY 3HAMEHATEIION,
«Haxox1eHne yacTy 1enoro u Uesoro no ero 4yactm». « OKpyrieHue IeCATUYHBIX
npoOeit». «PemeHue 3agad  mepeOOpoM  BCEX BO3MOXKHBIX  BapHUAHTOBY.
«CocraBiieHrie OYKBEHHBIX BBIPAKEHUH IO YCIOBHIO 3a7aun». BeicBOOOIUBIIIHECS
4achkl MOXKHO MCIIOJIb30BaTh Ha TOBTOPEHUE (B Hauajie ¥ KOHIE y4eOHOro roja), Ha
u3yyeHue HauOosiee TPYIHBIX M 3HAUUMbIX TeM: B V Kjacce — Ha peIlIeHue
ypaBHEHUH, PUBEACHUE APOOM K HOBOMY 3HAMEHATENI0, YMHOKECHUE U JICTICHUE
JNECATUYHBIX JpoOel, wu3MepeHue yrioB;, B VI Kkimacce — JACHCTBUS ¢
MOJIOKUTEIIbHBIMU U OTPUIATEIbHBIMU YHCIIAMU, PEIICHUE YPAaBHEHHI, CIIOXKEHUE
Y BBIYMTAHHUE YWCEJI, COJEPKAIUX IEIyI0 W IPOOHYI0 4acTh, HA YMHOXXEHUE U
JeJIeHne OOBIKHOBEHHBIX APO0eH.

Auredpa
B o3HakoMUTEJILHOM MJIaHE PCKOMCHAYCTCA HM3y4YaTb CICAYIOIIHNEC TCMBI:
«MppanmoHaiibHble qHcla. JleficTBUTEIbHBIE quciay, «CpaBHeHue

JNEUCTBUTENBHBIX YHUCEN, apu@MEeTHYecKue JeHUCTBUS C JIEUCTBUTEIbHBIMU
yucinamu», «Haxoxknenue MNpUONMKEHHBIX 3HA4YeHWM KBaJIpaTHOTO KOPHS»,
«Teopema Buera», «PemeHuss ypaBHEHUHM TpPETbE M YETBEPTOM CTEIECHEN

pa3oKeHUEM Ha MHOXKUTENN», « DYHKIMSA Y =VX U ee rpaduk», «[lorpemnocts u



TOYHOCTh NPUOMIKEHUs», «YeTHbie W HedeTHble QYyHKIUN», «DyHKmus y=x"»,
«Dynkums y= ax?, ee rpaduk u cBoiictea. I'paduku QyHkumii y= ax? + n u y=a(x-
m)?, «YpaBHEHHE C ABYMs EPEMEHHBIMH M €T0 rpaduk», «'padudeckuii crocod
pellleHus] CHCTEMbl ypaBHEHUI», «V300pakeHrne YIEHOB apuPMETHUECKON u
F€OMETPUYECKON MPOrPECCH TOUKAMH Ha KOOPIMHATHOW TTIOCKOCTH. JIMHEWHBIN U
HKCIIOHEHUUAIBHBIN poCT. CIOXKHBIE POLEHTHD.

Crnenyer yMEHBIIMTh KOJMYECTBO YacOB Ha u3ydeHHe TeM: «Dopmyibn,
«Jloka3arenbCcTBO TOKIECTBY», «JIMHEWHOE ypaBHEHHE C JBYMS HEU3BECTHBIMIY,
«I"paduk TMHEMHOTO YpaBHEHUS C IBYMsI IEPEMEHHBIMIY, «I "paduyeckoe perieHme
JUHEWHBIX YpPaBHEHUW W CHUCTEM JIMHEWHBIX ypaBHEHWi», «CBoMcTBa
KBaJIPaTUYHON QPYHKIIUNY.

BricBoOoaMBIIMECS Yachl PEKOMEHIYETCSl HCIOJIb30BATh: IS JIydlleid
npopaOOTKu Hambojee BaXHBIX TeM Kypca: «PemieHue ypaBHeHui», «PemieHue
CUCTEM ypaBHEHHUI», « COBMECTHBIE NEHUCTBUA ¢ Apo0siMuy, «lIpumeHeHne cBOMCTB
apu(PMETUYECKOTO KBAJpPaTHOTO KOPHS»; Ha IMOBTOPEHHE, pEIICHHE 3ajad,
npeoOpa3oBaHuEe BBIPAKEHUI, a TAK)KE HA 3aKPEIIEHUE U3YYEHHOTO MaTepHala.

I'eomerpus

CrenyeT OCHOBHOE BHMMAHHE YACHHUTh IPAKTUYECKOW HAIPABICHHOCTH
Kypca, UCKIIFOUMB U YIIPOCTHB HaUOO0JIEE CIOXKHBIN ISl BOCIIPUATHS TEOPETHUECKUI
matepuan. Ha ypokax reomeTpun HEOOXOAUMO MaKCHUMAJIbHO HCIOJIb30BaTh
HarJsgHble cpeAcTBa OOyudeHHus, OOJIbIe MPOBOAMTH MPAKTHUUECKUX paboT ¢
ydalpMucs, pemars 3agadd. CTpouTh pemeHue 3a1ad I[pu  HNOCTOSHHOM
oOpallleHNH K HArJIsiAHOCTH — PUCYHKAM U YepTeKaM.

O3HAaKOMUTENBHO JaTh TeMBbL: «TeopeMbl M J10Ka3aTeabCTBO. AKCHOMBDY,
«/loka3aTenbcTBO OT MNPOTUBHOTO», «CylIECTBOBaHME U  €IMHCTBEHHOCTH
MEPIIEHAUKYJISIpA K NpAMO», «MeTo1 TeoMeTpuuecKux Mect», «Mertos yaBoeHus
Menuanbl», «Teopema @aneca W TeopemMa O NPONOPLUUOHAIBHBIX OTPE3KaAX»,
«IlenTp macc TpeyronbHUKa», «/3MeHeHHe TPUTOHOMETPUUECKUX (YHKLIMA TPH
BO3pacTaHun yrna», «DopMynsl g paanycoOB BIHCAHHBIX M OIKCAHHBIX
OKPY’KHOCTEM  IPAaBWIBHBIX  MHOTOYIOJIBHUKOB», «YPaBHEHHE  IPSMON»,
«/IBmxenune», «CBoMCTBa IBMKEHUD», «Teopema 0 mpOU3BENEHUN OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEAEHUH OTPE3KOB CEKYIIIHNX, TEOPEMA O KBAIpaTe KacaTeIbHOW.

CrenyeT yMEHBIINTD KOJMYECTBO YacCOB Ha M3ydyeHue TeM: «CHMMETpUYHBIE
¢dburypsl. OCHOBHBIC CBOWCTBA OCEBOM CUMMETpUN», «LleHTpanbHasi CHMMETpUs»,
«ITapannensubiii mepeHocy», «lloBopor», «IIpeobpazoBanue momobus. I[lomoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 33Ja4ld HA MOCTPOEHHUE C MOMOILBIO
HUPKYJISl W JUMHEUKW», «JleKapTOBbl KOOpJAMHATBI HA IUIOCKOCTH», «Pemenue
TPEYTOJBHUKOBY, «[lomobue durypy.

BricBoOoaMBIIIKECS YaChl HCTIONBH30BATh HA PEIICHUE 337a4 U ITOBTOPEHUE.

BeposiTHOCTB M CTATHCTHKA

B cBs3u ¢ Tem, 4TO JaHHBIN KypC BbI3bIBAET HAUOOJBIINE CIOKHOCTH IS
oOyuaronuxcs ¢ 3I1P, cBsizaHHBIE CO CHMXKEHHBIM YPOBHEM Pa3BUTHUS CIIOBECHO-
JIOTUYECKOTO MBIIUJIEHUS, €r0 U3YUYEHHUE JIOJKHO CTPOUTHCS Ha Oa30BOM YPOBHE U
JOCTYIHOM JJIsl YYEHUKOB Marepuasie. OCHOBHOE BHUMAHHE CIENYET YACIIHUTH
pa3zaenaMm, CBA3aHHBIMH C MOBTOPEHHEM IPONAEHHOTO MATEpHANId, YBEIUYUTH



KOJIMYECTBO YIPAXHCHUHN U 3aJaHUi, CBI3aHHBIX C TMPAKTUICCKOMN ACATEIHHOCTHIO
00yJaroIXcsl.

HeoOxoammo mepecMOTpeTh COAEpKAaHUE TEOPETHUECKOr0 MaTepHhayia |
XapaKTep €ro M3JIO0KEHUS: TEOPETHUECKH MaTepuall IMPETNOJHOCUTHh B TPOIECCe
pEIIeHMs 3a7a4 W BBITOJTHCHHS 3aJJaHUi HATJIAIHO-TIPAKTUICCKOTO XapaKTepa; He
TpebOBaTh BHIBOJIA M 3aIIOMUHAHUS CIIOXKHBIX (DOPMYJ, pEIICHUs HEeCTaHIAPTHHIX,
TPYIOEMKHX 3a/laHui. Ps TeM cienyeT n3y4arh B 03HAKOMUTEIHHOM ILIaHE.

denepanpHas MporpaMma IPEAOCTaBIsICT aBTOPY paboyell IporpamMmbl
CBOOOMY B  pachmpeieiCHMH MaTepwala II0 YEeTBEPTSIM  (TpUMecTpam).
Pacripenenenne BpeMeHM Ha M3y4YeHHME TEM B TEUYCHHE YYCOHOro roja
CaMOCTOSTEIILHO OTPEISIASTCS 00pa30BaTCIbHONM OpraHu3allieii W 3aBUCHUT OT
ocoOeHHocTer Tpymmbl oOydaronmxcs ¢ 3[IP u ux ocoOpIx 00pa3zoBaTEIbHBIX
NOTPEeOHOCTEH.

IlpuMmepHble BHABI JeATeqabHOCTH oOy4yawomuxcs ¢ 3IIP, o0yciioBiieHHBbIE
0co0bIMH  OOpa3oBaTeJIbHBIMH  NOTPeOHOCTAMH W o0ecrmeyMBaoIIHe
OCMBICJICHHOE  OCBOCHHE  COJCPKAHMM O00pa3oBaHusi 1O  NpeAMeTy
«MaremaTuka»

Conepsxanue BUAOB JesTenbHOCTH oOyyatonuxcs ¢ 3P onpenensercs ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [TOMUMO MIMPOKO HCTIOIB3YEMBIX B
DOAOII OO0 o6mux s Bcex OOY4YarONIUMXCS BUJIOB JIEATEIIBHOCTH ClIEIyeT
YCUJIUTh BUJBI JEATCIHOCTH cHelU(UUHBIC [JIs JAHHOM KaTeropuu JeTeu,
o0ecrneunBalOIIMe OCMBICIICHHOE OCBOCHHME COJIepkKaHUsS O00pa3oBaHUsl IO
npeaMeTy: yCWICHUE MPEAMETHO-TIPAKTUUECKON AEeSTEIbHOCTU C aKTHBHU3Aluen
CEHCOPHBIX CHCTE€M; UEpEIOBaHHE BHUJOB JCSATEILHOCTH, 3aJCUCTBYIOLINUX
pa3JIMuHbIE CEHCOPHBIE CHUCTEMbI, OCBOCHHE Marepuajia ¢ OMOPOil Ha aJrOpUTM;
«MOIIArOBOCTh» B HW3YYEHHHM MAaTepuala; MCHOJIb30BAHUE JOMOJHHUTEIBHOM
BU3YaJIbHOM OMOpPBI (CXEMBI, MIA0JIOHBI, OMOPHbIE TAOJIUIBI); PEUYEBOM OTYET O
MpOIIECCE U pe3yJbTaTe AESATEIbHOCTH; BBIINOJHEHUE CIEHHANbHBIX 3aJaHuM,
00€eCIeunBaAIOIINX KOPPEKIIUIO PETYIISIIIUN y4eOHO-TI03HABATEILHOU €SI TEIbHOCTH
¥ KOHTPOJIb COOCTBEHHOTO pe3yibTaTa.

®denepanbHas TEMaTUYECKas 1 TEPMUHOJIOTHUYECKAs JIEKCUKA COOTBETCTBYET
OAOII OOO0.

Jns oOyuvaromuxcs ¢ 3IIP cymiecTBeHHBIM SBISIOTCS MPUEMBbI PabOTHI C
JIEKCUYECKUM MaTepuayioM 1o mnpeaMmery. [IpoBoautes crienuaibHash padoTa Mo
BBEJICHUIO B aKTUBHBIN CJIOBAph 00YUYAIOIINXCS COOTBETCTBYIOIICH TEPMUHOIOTHHU.
N3ydaemble TEpMUHBI BBOJASATCS Ha IOJMCEHCOPHOM OCHOBE, 00s3aTeabHa
BU3yasIbHas MOJIJIEPHKKA, AITOPUTMBI pabOTHI C OTIPEICTICHUEM, OTIOPHBIE CXEMBbI JIJIsI
aKTyalM3aluy TEPMUHOJIOTHUH.

Mecrto yuyedHoro npeamera «MaTtemMaTuka» B y4e0HOM IIaHe

B cootBerctBun ¢ ®enepanbHbiM TOCYAAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOTrO 0011ero oOpa3oBaHus yuyeOHbIN mpeamer «MaTtemaThka



BXOJIUT B TMpEAMETHYIO oOnactb «MaremaTtuka U UHOpPMATUKa» U SIBISETCS
o0si3aTenbHBIM IS M3ydeHus. B 5-9 knaccax y4eOHbIi mpeamer «MareMaTukay
TPaJUIIMOHHO U3YYaeTCsA B paMKaXxX CIEAYIOUINX Y4eOHbIX KypCcOB: B 5-6 Kiaccax —
Kypca «MartemaTuka», B 7-9 kiaccax — KypcoB «Anredpay» (BKIIIOYAsl 3J€MEHTHI
CTaTUCTUKU U TEOpUHU BeposATHOCTEN) u «I'eomerpusi». HacTtoseil nmporpammoit
BBOJIUTCSI CAMOCTOSITENIbHBIN YU4eOHBI Kypc «BeposSTHOCTb U CTATUCTHKAY.

OOmiee 4MCIO YacoB, PEKOMEHAOBAHHBIX JJIA H3YyYEHHUS MaTeMaTHKU
(6a30BBIN YpOBEHB) HA YPOBHE OCHOBHOTrO 00IIero oOpa3oBaHus, — 952 yaca: B 5
kiacce — 170 yacoB (5 yacoB B Hefienio), B 6 kiacce — 170 yacoB (5 yacoB B HEJIEIIO),
B 7 kimacce — 204 4daca (6 yacoB B Hejenio), B 8 kiacce — 204 yaca (6 yacoB B
Hegeno), B 9 kiacce — 204 yaca (6 4acoB B HEJIEIO).

Ilnanupyemble  pe3yJbTarbl  OCBOCHHSI  y4e0OHOIO  MpeaMera
«MaremaTnkKa) Ha yPOBHE OCHOBHOI0 0011ero 00pa3oBaHus

N3yuenne wmaremMaTMku Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHus
HalpaBJieHO Ha  JOoCTWkeHue oOydarouumucss ¢ 3[IP  JUYHOCTHBIX,
METaNpEeIMETHBIX W TMPEIMETHBIX 00pa30BaTENbHBIX PE3YJIBTATOB OCBOCHUS
y4eOHOro npeaMera.

JINYHOCTHBIE Ppe3yabTaTbl OCBOCHUSA MPOrPAaMMbl IO MaTE€MAaTUKE
XapaKTEepU3YIOTCH:

NATPHOTHYECKOE BOCIIUTAHUE:

IPOSIBICHUEM HHTEpPECA K IMPOLUIOMY M  HACTOSIIEMY POCCHMCKON
MaTE€MaTWKH, [€HHOCTHBIM  OTHOLIEHHEM K  JOCTHUXEHUAM  POCCHICKHX
MAaT€MaTUKOB M POCCHUMCKOM MaTe€MaTWYe€CKOM MIKOJbI, K HMCIIOJIB30BAHUID 3THUX
JTOCTHKEHHM B IPYTUX HAyKax M MPUKIATHBIX cepax;

rpaskIaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH TpaXkIaHUHA U pealn3aluu ero
npaB, TMPEJICTABICHUEM O MareMaTU4eCKUX OCHOBaxX (DyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SBJICHUM, MPOUEAYP T'PaKIaHCKOTo OO0IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO 3TUYECKUX MPOOIeM, CBI3aHHBIX
C TPaKTUUYECKUM TIPUMEHEHHEM JOCTWI)KEHUM HayKH, OCO3HAHHEM Ba)KHOCTH
MOPaIbHO-3TUYECKUX MPUHIIMIIOB B JAEATEILHOCTH YUEHOTO;

TPYI10BO€ BOCIMTAHUE:

YCTaHOBKOM Ha aKTHMBHOE YyYacTUE B PEIICHUU MPAKTUYECKHX 3ajad
MaTE€MaTUYECKOW HaNpaBIE€HHOCTH, OCO3HAHUEM BaXXHOCTH MaTE€MaTUYECKOIO
o0Opa3oBaHusl Ha TPOTSHKEHUU BCEW KU3HU JUIsl YCIEUTHOW MpodecCruoHaTbHOM
JEATETLHOCTH U PA3BUTHEM HEOOXONMMBIX YMEHUW, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM MHANBUAYATHHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MMOTPEOHOCTEH;

3CTeTHYEeCKOe BOCTIMTAHHE:

COCOOHOCTBIO K SMOIMOHAIBHOMY M ACTETUYECKOMY BOCHPUSITHIO
MaTeMaTuueckux OOBEKTOB, 3a/ay, PEIICHUN, paCCYKIECHUM, YMEHHUIO BUIETh
MaTeMaTU4YeCKrUe 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOTI'O MO3HAHMSL:



OpUEHTAllUe B JEATEIBHOCTH HA COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
IPEICTAaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS YEJIOBEKA, MPUPOIBI U
oOIIecTBa, MOHMMaHHWEM MaTeMaTHYeCKOM Hayku Kak cdepsl dYeroBeuecKoi
JESITEIbHOCTH, STAloB €€ Pa3BUTHUS M 3HAYMMOCTU Ui PAa3BUTHUS IUBUIN3AIUH,
OBJIQJICHUEM $I3bIKOM MaT€MaTHKH M MaTeMaTUYeCKOW KyJIbTypOl KakK CpelICTBOM
NO3HAHUA MHpA, OBJIAJACHHEM MPOCTEUIIMMU HaBBIKAMH HCCIEI0BATEIbCKON
NEeATEIbHOCTH;

¢puznueckoe BocnUTaHUE, (OPMUPOBAHME KYJBTYPbI 310POBbS U
IMOLUMOHAJIBHOIO 0J1ar0NOIyYusi:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTHUYEeCKUE 3HAHMS B HMHTEpecax CBOETO
30pPOBbS,  BEJEHUSA  3I0pOBOro  oOpa3za  Ku3HM  (3I0pOBOE  MUTaHUE,
cOAlaHCUPOBAaHHBIA pPEKUM 3aHATUH M OTAbIXa, peEryaspHas (Qusnueckas
aKTUBHOCTb ), CQOPMHUPOBAHHOCTBIO HaBbIKA pe(ICKCUH, MPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOrO e MpaBa JPyroro 4YeJIOBeKa;

IKOJI0THYeCKOe BOCIIUTAHHE!

OpHUEHTAIMEeH Ha MPUMEHEHUE MAaTeMaTHUYEeCKUX 3HAHUM JJIs PEIICHUs 3a/1a9
B 00J1aCTH COXPAHHOCTHU OKpPY>KaroUIeil Cpeibl, INIAHUPOBAHUS ITOCTYNKOB U OLICHKU
UX BO3MOXKHBIX MOCJEICTBUI ISl OKPYXKAIOLIEN Cpeibl, 0CO3HAHUEM IJ100aJIbHOTO
XapakTepa SKOJIOTUYECKUX MPOOJIEM U MyTEN UX PELICHUS;

ajanTanusi K M3MEHSIIOUIUMCS YCJOBUSIM COIHAJBLHOW W NPUPOIHOM
cpensl:

FOTOBHOCTBIO K JCMCTBUSM B YCIIOBHUSIX HEOIPENEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEW KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JEeSTeIbHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y JPYIHX JIOAEH, MpHoOpeTaTh B COBMECTHOM NeATEIbHOCTH
HOBBIE 3HAHUS1, HABBIKM U KOMIIETEHIIUHU U3 OIbITa JIPYTHX;

HEOOXOAMMOCTBIO B  (POPMHUPOBAHMM HOBBIX 3HAHUW, B TOM YHCIE
dbopMynHpOBaTh UIEH, TOHITHS, TUIIOTE3bI 00 0OBEKTAX U ABJICHUSIX, B TOM YHCTIE
paHee HE U3BECTHBIX, OCO3HaBaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIaHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBAaTh CTPECCOBYIO  CHUTYallMIO, BOCIPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBbI30B, TPEOYIOIIUMNA KOHTPMEp, KOPPEKTHPOBAThH
NpPUHUMAaeMbIe peIIeHUusT M JeHCTBUS, (OpMyTupoBaTh U OILIGHWBATh PUCKUA U
MOCJENICTBUS, POPMUPOBATH OIIBIT.

MeTtanpeaMeTHble pe3y/abTaThl:

B pesynbrare ocBoeHus mporpaMMsbl 10 MareMaTHKe Ha YPOBHE OCHOBHOTO
obmero oOpasoBanusi y oOyuatomerocs ¢ 3[IP  Oymyt cdopmupoBaHsl
MeTarnpeAMETHbIC pe3yibTaThl, XapakTepHU3yIoLuecs OBJIaZICHUEM
YHHUBEPCATbHBIMU O03HaBaTeIbHBIMU IeHCTBUAMU, YHUBEPCATbHBIMH
KOMMYHUKATUBHBIMA ~ JIEUCTBUSIMH W YHUBEPCAJIbHBIMU  PETYJISTUBHBIMU
JIEUCTBUSIMU.

OBianeHue  yHMBEPCAJbHBIMM  Y4eOHbBIMM  NO3HABATEIbHBIMHU
NEeUCTBUSMMU:

yCTaHaBJIMBAaTh MPUYMHHO-CICACTBEHHBIE CBSI3M B XOAE€ YCBOCHHUS
MaTEeMaTUYECKOro MaTepuana;



BBISIBJISATh ACPUIUT JaHHBIX, HEOOXOAMMBIX IJisi PELICHUS MOCTaBIECHHOM
3a/1a4H;

C TIOMOIIBIO YUYHUTEIs BHIOMPATh CIOCOO pPEIICHHUs MAaTeMaTHYEeCKOW 3a/lauu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHNUS);

OPUMEHATh U MpPeoOpa3oBbIBATh 3HAKM M CHMBOJBI B XOJ€ pELICHUS
MaTeMaTHYECKUX 3a/1a4;

YCTaHABIIMBATh UCKOMOE U IaHHOE MPH PEIICHUH MaTeMaTHIEeCKON 3a1auu;

NOHUMAaTh U MHTEPIPETUPOBATh MHPOPMALIMIO PA3TMYHBIX BUAOB U (Popm
MpE/ICTaBIICHNUS;

WUTIOCTPUPOBATH pelllaeMble 3a]ja4u rpaduIeCKUMU CXEMaMU;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAIHIO.

NOHUMAaTh M HCIOJb30BAaTh MAaTEMaTUYECKUE CPEACTBA HATJSIHOCTU
(rpaduku, pauarpamMmbl, TaOMUIBI, CXEeMbl MW Jp.) I WUIOCTpaluH,
WUHTEPIIPEeTalNU, apTYMEHTAIUH.

OBiajeHde yHHBEPCAJBHBIMM  Y4YeOHBIMH  KOMMYHHKATHBHBIMU
AeCTBUSIMM:

OpPraHM30BBIBATh yUeOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTH C
YYUTEJIEM U CBEPCTHUKAMH B MPOIIECCE PEIICHUS 3a/1a4;

B3aUMOJICHCTBOBaTh M HAXOJIUTh O0OIIHME crnocoObl paboThl; padoTaTh B
Tpynme: HaxXOIWTh OOINee pelIeHne MW pas3pemarb KOH(MIMKTHI Ha OCHOBE
COTJIaCOBAHMS MO3UIIMKN U y4€Ta UHTEPECOB; CIyIIaTh MapTHEPA; HOPMYIUPOBATH,
apryMEHTHUPOBATh U OTCTAaBATh CBOE MHEHUE;

POTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPU HAIMYUU PA3HBIX TOUYEK
3peHus U paspeniatb KOH(GIMKTHI Ha OCHOBE y4€Ta MHTEPECOB M TMO3MIIMI BCEX
YYaCTHHUKOB;

apryMEHTHPOBATh CBOI TO3MIMIO M KOOPAUMHHUPOBATh €€ C MO3ULMSIMU
napTHEPOB B COTPYIHUYECTBE MPH BHIPAOOTKE OOIIEro pemieHus: B COBMECTHOM
JeSITEIbHOCTH;

BBITIOJHATH CBOKO YacTh PabOTHI, JOCTUTaTh KaueCTBEHHOTO pe3ysbTara U
KOOPJIMHUPOBATH CBOM JICUCTBUS C IPYTUMH YJICHAMH KOMaH/IbL;

OIICHMBATh Ka4YECTBO CBOETO BKJIaJa B OOIINI MPOAYKT.

OgBnanenne YHUBEPCAJbHBIMHU y4eOHBIMHU pPeryJsiTHBHbIMH
NeHCTBUAMM:

CTaBUTH IIEJIM, BHIOMPATh W CO37aBaTh JITOPUTMBI JJIs PEIICHUS y4EOHBIX
MaTEeMaTUYECKHUX MPOoOIeMm;

MJIAHUPOBATH U OCYIIECTBIISITH JIEATEILHOCTh, HAMPABICHHYIO HAa PEIICHUE
3a]1a4 MCCIeI0BaTeNIbCKOrO XapakTepa.

dbopMyMpoBaTh W yIEpKHBaTh Y4eOHYIO 3aady, COCTABJSATH IUIAaH U
MOCJIEA0BATEILHOCTD JICHCTBUM;

OCYIIECTBIISATH KOHTPOJIb TI0 00pa3ily U BHOCHTHh HEOOXOIUMbIE KOPPEKTUBHI;

KOHTPOJUPOBATh IMpOLIECC W  pe3ysibTaT Y4yeOHOM MaTreMaTU4ecKou
NEesATEeIbHOCTH;

aJIeKBaTHO OIICHUBATh MPABUJIBHOCTh WJIM OUIMOOYHOCTH BBIMOJHEHUS
y4ueOHOH 3aauu, €€ OObEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXXHOCTU €€
peuieHus;



CJINYaTh CIOCOO JAEHCTBUS U €ro pe3yJbTaT ¢ 3a/laHHbIM ATAIOHOM C LEJIBIO
OOHapyKeHUsI OTKJIOHEHUH U OTJIMYHUI OT 3TaJOHA.

MPEABUAETh TPYTHOCTH, KOTOPBIE MOT'YT BOZHUKHYTb [IPU PEIIEHUN YU4EOHOM
3a/a4y;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JTOCTUTHYT TPeOyeMblil pe3yIbTaT
NEeATEIbHOCTH, ONPEIEATh NO3UTUBHBIE U3MEHEHHSI M HAIlpaBJIEHUs, TpeOyIomue
JanbHeIen padoThl,

PEryJIUpOBaTh CIIOCOO BBIPAKEHUSI SMOLIMH.

IIpenmeTHBIE  pe3yapTarbl  OCBOEHUS IPOTPAaMMBI 110  MaTEMaTHKe
IPEJCTAaBJIEHbI 110 rofaM OOyYeHHUsl B paMKax OTAEIbHBIX Y4€OHBIX KypcoB: B 5—6
Kjaccax — Kypca «Maremaruka», B 7-9 kmaccax — KypcoB «Auredpay,
«l'eomerpus», «BepOsATHOCTb U CTATUCTUKAY.



OEJEPAJIBHAA PABOYAS ITPOT'PAMMA YUHEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Lenau n3yyeHusi yueOHOro Kypca

[IpuopureTHbIMU LENSIMU O0YyUEHUSI MaTeMaTHKE B S—6 Kilaccax sIBISIOTCS:

" MpoAoKEeHHUE POPMUPOBAHMSI OCHOBHBIX MAaTe€MAaTUYECKUX MOHATUN (YUCIIO,
BEJIMYMHA, TeoMeTpuueckas (purypa), o0ecredrBaronux NpeeMCTBEHHOCTb U
NEPCHEKTUBHOCTh MaTEMaTHUYE€CKOr0 00pa30BaHus 00yYarOIINXCs;

" pa3BUTHE MHTEJUICKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEHN 00yUaromuxcs ¢
311P, no3HaBarenbHON aKTUBHOCTH, UCCIIEA0BATENBCKUX YMEHUN, HHTEpECA K
M3YUYCHUIO MAaTEMATHKH;

* poaseAeHue ooOydarommxcs c¢ 3IIP Ha pocTtymHOM MJii HUX YpOBHE K
OCO3HAHHIO B3aMMOCBSI3M MAaTEMAaTUKHU U OKPY>KAIOIIETO MUPA;

= (¢opmupoBaHue (PYHKIIMOHAIBHOW MaTeMaTUYECKON IpaMOTHOCTH: YMEHMUS
pacrio3HaBaTh MaTe€MaTH4YeCKHe OOBEKThl B  PEANbHBIX KU3HEHHBIX
CUTyalHsiX, NPUMEHSAThH OCBOCHHBIC YMEHHUA JUISI PEUICHHUS IPAKTUKO-
OpPUEHTUPOBAHHBIX 33]]a4, MHTEPHPETHUPOBATH MOMYUYEHHBIE PE3YJAbTAaThl U
OLICHUBATh UX HA COOTBETCTBUE IPAKTUYECKON CUTYALINH.

OcCHOBHBIE JIMHUM COAEPKAHUS Kypca MaTeMaTMKhd B S5—6 Kiaccax —
apuMeTHiecKas u TeOMEeTpUIECcKas, KOTOphIE Pa3BUBAIOTCS MapauIeNIbHO, KaxXaast
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT JIPYTOH,
a B TECHOM KOHTAaKT€ U B3aMMOJECHUCTBUHU. TakKe B Kypce MPOUCXOIUT 3HAKOMCTBO
C DJIEMEHTaMHU anreOpbl U OMUCATENBHOM CTATUCTUKH.

N3ydenune apudmMeTnueckoro Marepuana HaYMHAETCS CO CUCTEMaTU3alluu 1
Pa3BUTHS 3HAHUW O HATYpaJbHBIX YHCIAX, MOJYYEHHBIX B HAYJIbHOU mmiKkoe. [Ipu
ATOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKU U (DOPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUW COYETAETCA C PA3BUTHUEM BBIYMCIUTEILHOW KYJIbTYpPHI, B
YAaCTHOCTU ¢ 00y4YeHHUEM MPOCTEHIINM NMpUéMaM NMPUKUIKA U OLEHKHU PE3yJIbTaTOB
BbIUMCIEHNNA. [3yueHne HaTypallbHBIX 4YuCeNn TMpoAoJpKaeTcss B 6  Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU MOHSATUSIMU TEOPHUH IEIIUMOCTH.

Hpyroii KpymHbIHA 0JIOK B COJIEp)KaHUH aprU(METUIECKON JIMHUU — 3TO JPOOH.
Hauano n3yuenus oObIKHOBEHHBIX U ICCITHYHBIX APOOEH OTHECEHO K 5 Kitaccy. ITo
MEPBBIM 3Talm B OCBOCHUM APOOEH, KOTJja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
UjesIMHU, TTOHATUSMU TeMbl. [Ipu 3TOM paccmoTpeHne OOBIKHOBEHHBIX ApOOEi B
MOJIHOM O0BEME TPENIIeCTBYET HM3YyUYCHHIO JIECATHYHBIX  Jpo0eHd, dUTo
[EJIECO00Pa3HO C TOYKU 3PEHUS JIOTMKW W3JI0KEHUS YHUCJIOBOW JIMHWU, KOTJa
npaBuJia JEUCTBUH C IECITUYHBIMH IPOOSIMU MOXKHO 00OCHOBATH YK€ U3BECTHBIMU
aJITOPUTMAMHM BBITIOTHEHUS IEUCTBUM C OOBIKHOBEHHBIMH JPOOSIMHU. 3HAKOMCTBO C
JECATUYHBIMU IPOOSIMU PACHTUPUT BOSMOKHOCTH JIJIsI TOHUMAaHUST 00y4YaroIIMMUCS
MPUKJIAJHOTO MPUMEHEHUSI HOBOM 3alUCH TIPU U3YUYEHUU JIPYTUX MPEIMETOB U MPU
MPAKTUYECKOM MCIOJIb30BaHUU. K 6 Knaccy OTHECEH BTOPOM ATall B U3yYCHUU
npoOel, Te MNPOUCXOAUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS U
npeoOpa3oBaHus JpoOel, OCBOCHHE HOBBIX BBIYUCIUTEIBHBIX aJITOPUTMOB,
OTTAYMBAHUE TEXHHKH BBIYHCICHUW, B TOM YHUCJIE 3HAYEHUW BBIPAKECHUU,



collepKallluX M OOBIKHOBEHHBIC, W JIECSATHYHBIE JIpOOU, YCTAHOBJIEHUE CBs3EH
MEXIy HUMH, PACCMOTPEHUE MTPUEMOB PELICHMS 3a]1a4 Ha Apoou. B Hadane 6 kiacca
IIPOUCXOJINUT 3HAKOMCTBO C MOHSITUEM IPOLEHTA.

OCOOECHHOCTBPIO M3YyYEHHSI TIOJIOKUTENbHBIX M OTPHULATENbHBIX YHCEI
ABJIAIETCS TO, YTO OHHM TAK)K€ MOTYT PacCMaTpPUBAThCA B HECKOJIBKO 3TaroB. B 6
KJlacce B Hadane uszydeHus TeMbl «lloJoKUTenbHbIE W OTPULATEIBHBIE YHCIIA»
BbIIEsAeTCA noarema «llemple uymcna», B pamkax KOTOPOM 3HAKOMCTBO C
OTPULIATENBHBIMU YHACIAMHU U ICUCTBUSIMU C MTOJOKUTEIIbHBIMU U OTPULIATEIbHBIMU
YUCJIaMU NPOUCXOAUT HA OCHOBE COJEPKATEIBHOIO MOAXO0Aa. DTO MO3BOJSET Ha
JOCTYITHOM YPOBHE MO3HAKOMHTh yYaIllUXCSl MPAKTUYECKA CO BCEMH OCHOBHBIMU
MOHATUSIMU TEMBI, B TOM YHCJIE€ U C MpaBUJIAMH 3HAKOB IPU BBIIOJIHEHUU
apupMeTHYecKux JaeucTBuil. l3ydyeHue panuoHaIbHBIX YHCEI Ha OSTOM HE
3aKOHYMTCS, a OyneT NpOJODKEHO B Kypce aiureOppl 7 Kiacca, YTO CTaHET
CJIEAYIOIIUM IIPOXOJOM BCEX MPUHIUITMAIBHBIX BOIIPOCOB, TEM CAMBIM PA3IECICHUE
TPYJIHOCTEN OO0JeryaeT BOCHPHUITHE MaTepualia, a paclpeiesieHHe BO BPEMEHU
CIIOCOOCTBYET MPOYHOCTU TPUOOPETAEMBIX HABBIKOB.

[Ipu oOydeHHH peneHnI0 TEKCTOBBIX 3a7ad B 5—O6 Kilaccax MCHOJb3YIOTCS
apupmeTnyecKkue npuéMsl perieHus. TeKkCcToBbIe 3aa4t, pelaeMble IpH OTPadOTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—6 Ki1accax, pacCMaTPUBAIOTCS 3a1a4H CJIETYOIINX
BUJIOB: 3a/laud Ha JBW)XEHHE, HAa 4YacTd, Ha TMOKYNKH, Ha paldoTy U
IIPOU3BOMTENIBHOCTD, HAa MPOLEHTHI, HA OTHOLIEHUs W Iponopuuu. Kpome toro,
oOyuJaroluecs: 3HaKOMATCS ¢ MpUEMaMH peLIeHUs 3aJa4 nepedopoM BO3MOKHBIX
BapUAHTOB, yuaTcsi paboTaTh ¢ uHMOpMaIMel, npeacTaBIeHHON B hopme TaOIuIl
WU JUarpamm.

B ®epnepanbHoii paboueil mporpamMme MNpeaycMOTpeHO (HOpMHUpPOBAHME
OpONEACBTUUECKUX —alireOpandeckux npeiacTaBieHuid. bykBa Kak CUMBOJ
HEKOTOPOTO 4YHCJIa B 3aBUCUMOCTHM OT MAaT€MaTHYECKOTO KOHTEKCTa BBOIMUTCS
IIOCTENIEHHO. DyKBEHHAas CUMBOJIMKA LIAPOKO HCIIOIB3YETCS IMPEkKIE BCETO IS
3anmuch OOIIUX YTBEPKIACHUH W MpeIokKEeHUuH, (OopMys, B YACTHOCTH IS
BBIYMCJIEHUS T€OMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEISD YHCIIA.

B kypce «MaremaTukn» 5—6 KJIaCCOB MpPEACTaBJIC€HA HATJISIHASI T€OMETPUS,
HalpaBjeHHass Ha pa3BUTHE OOPA3HOrO  MBIIIIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUsl, M300pa3UTENbHBIX YMEHHH. DTO BaXHBIH ATal B HW3YYEHUU
Ir€OMETPUH, KOTOPBIM OCYILECTBISIETCA HA HAIVAHO-IIPAKTUYECKOM YPOBHE,
ONHMpaeTcsi Ha HaryisigHO-00pa3HOe MblUieHHe oOyuaromuxcs. bosbias poib
OTBOJAMTCS IPAKTUYECKOU IEATENBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJIEIMPOBAHHUIO.
OOyuaromuecss 3HaKOMATCS C T€OMETPHUYECKMMH (UTypaMH Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C WX MPOCTEUITUMHU KOHPUTYpAIUsIMHU, y9aTcsl U300pakaTh UX Ha
HEJTMHOBAHHOW M KJIETYATOW Oymare, pacCMaTpPHUBAIOT WX MPOCTEHIIINE CBOMCTBA. B
npoliecce U3yYeHUs! HArJasAHOW T€OMETPUU 3HAHUS, TOJyUYEeHHbIE 00yUYalOIUMHCS
B HAYAJIbHOU IIIKOJIE, CHCTEMATU3UPYIOTCS U PACILIUPSIFOTCS.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe



CornacHo y4yeOHOMY IIaHy B 5—6 Kjaccax M3ydaeTcs WHTETPUPOBAHHBIN
npeaMer «MaTemaTHkay, KOTOPBIM BKIIIOUAeT apu(METHYecKuil marepuan u
HaIrJIHYI0O T€OMETPHUIO, a TaKKe NPOIEIEBTUYECKHE CBEIECHUS W3 alreopsl,
AJIEMEHTBI JJOTUKH U Hayayla ONUCATEIbHOW CTaTUCTUKH.

VY4eOHblll MJIaH HA U3YYEHUE MAaTEMATUKHU B 5—6 Kiaccax OTBOJUT HE MEHEE
5 y4eOHBIX YacoB B HEJENIO B TEUCHHE KaXKJIOTO rojia 00yueHus, BCEr0 He MEHEe
340 y4eOHBIX YaCcoB.

COJIEPYKAHUE YUEBHOI'O KYPCA «MATEMATHKA» (ITO TOJIAM
OBYYEHUS)

S KVIACC

HarypanbHble 4nc/ia U HyJIb

Harypanbnoe uyucno. Psn Harypanbabix umcen. Ywucino 0. U3oOpaxenue
HaTYpaJIbHBIX YMCENl TOUKaMU Ha KOOPIWHATHOW (UMCIIOBOM) MPSAMOIA.

[To3unmonHas cucreMa cuucieHusa. *PuMckas Hymepanuss Kak IOpUMeEp
HETIO3UIIMOHHON CUCTEMBI CYUCTEHUS ™ , J[ecATUYHAs CUCTEMA CUMCIIEHUS.

CpaBHEHME HATypaJbHBIX YKCEJ, CPABHEHNE HATYPAJIbHBIX YHCEN C HYJIEM.
Crioco6s!1 cpaBHeHMsI. OKpyTIeHUE HaTypalbHBIX YUCEIL.

CrnoxeHre HaTypaJIbHbIX YHUCEI; CBOMCTBO HYJIS IIPH CIIOKEHUH. Briuntanne
KaK JeiicTBUE, OOpaTHOE CIOKEHUIO. Y MHOKEHUE HATypaJIbHbIX YMCEN; CBOMCTBA
HYJIS M €IMHUIIBI IPU YMHOKEHHH. JleJIeHne Kak IelcTBIE, 00paTHOE YMHOKEHHUIO.
KommionenTsl  nmeiicTBuiM, CBsI3b Mexay Humu. [IpoBepka  pesynbrara
apumernyeckoro aeiictBusa. llepeMecTuTenbHOE M COYETATENbHOE CBOWMCTBA
(3aKOHBI) CJIOXKEHUS M YMHOXEHHS, *paclpefeNUTeIbHOE CBOWCTBO (3aKOH)
YMHOXKECHHS ™.

Hcnonp3oBanue OykB Jij1s1 0003HaYEHHSI HEU3BECTHOTO KOMITIOHEHTA U 3aITUCH
CBOMCTB apr(METUUECKUX JTCUCTBUM.

*JlenuTenu W KpaTHbIe yucia™, pasjokeHue Ha MHokuTenu. IIpocteie u
coctaBHble yncia. *I[Ipu3naku genumoctu Ha 2, 5, 10, 3, 9*. JleneHue ¢ ocTaTKOM.

CreneHb C HaTypajJbHBIM IIOKa3aTeJIeM. 3alucCh YUCiIa B BHUJAE CYMMBI
pa3psAaHBIX ClIaraeMblX.

HucmoBoe BbIpakeHHE. BbluMcCiieHME 3HAYEHWM YMUCIIOBBIX BBIPAXKCHUM;
IOPSAOK  BBINIOJHEHUs  JaeucTtBuil.  lMcmosnb3oBaHWE  TIPU  BBIYMCIIECHUSX
NEPEMECTUTENBHOTO W COYETAaTEIbHOTO CBOWCTB (3aKOHOB) CJIOXEHUSA U
YMHOXEHHUS, *pacipeIeTUTEIbHOTO CBOMCTBA YMHOKEHUS ™,

JApodu

[IpencraBienne o JpoOu Kak crmoco0e 3alyuch  4YacTH  BEJIMYMHBIL.
OObikHOBEHHBIE poOu. [IpaBuiibHbIE U HEMpPaBUWIIbHBIE ApoOu. CMenianHast ApoOb;
IpeCTaBICHUE CMEUIaHHOW IpoOM B BHJE HENPABHIBHOM JpOOM U BbIACIICHUE
[EJION YacTy 4Mciia U3 HempaBWIbHOW npobu. M3o0paxkenue apobeit Toukamu Ha
yuciaoBord mpsimoir. OcCHOBHOE CBOWMCTBO ApoOu. *CokpaimieHue apoOei.

1 3nech u manee * *0603HAaUEHBI TEMBI, H3y4eHHE KOTOPHIX TPOBOIUTCS B 03HAKOMHUTEIHLHOM IuIaHe. Ilegaror
CaMOCTOSTEIIFHO OIPECIISICT 00bEM H3y4aeMOro MaTepuara.



[IpuBenenue aApobu kK HOBoMy 3HaMeHaTen0™. CpaBHeHHE JpOOei.

Crnosxenue ¥ BRIYUTaHHUE IpoOeil. YMHOKEHUE U AefieHre Ipo0eii; B3auMHO-
oOpatHble Tpobu. *HaxoxkneHre 4acTu 1eNIoTo | LEJI0TO MO €ro YacTH™.

Hecstuynas 3anuck ApooOeit. [IpencraBieHue necsITHYHON apoOW B BHIE
OOBIKHOBEHHOH. WM300pa’keHue MeCATUYHBIX ApoOei TOYKaMH Ha YHUCIOBOM
npsiMoil. CpaBHEHUE NECITUYHBIX IPOOEH.

ApudmMernueckne ACUCTBUS C JNECATHUYHBIMU JpoOsmu. *OxpyrieHue
JECATUYHBIX ApOoOehH™.

Pemenne TeKCTOBBIX 32/1a4

Pemenne TeKCTOBBIX 3amady  apudMeTHUecKuM crnocoboM. *PerneHue
Joruyeckux 3anad. Pemienue 3amay mepebopoM BceX BO3MOXKHBIX BapHaHTOB™.
Hcnonb3oBanue mpy penieHuu 3aad TaOJIUI] U CXEM.

Pemenne 3amau, conxepKallMX 3aBUCHMOCTH, CBSI3BIBAIOIINE BEIUYMHBL:
CKOpPOCTb, BpE€Ms, pPACCTOSHME;, ILI€HA, KOJUYECTBO, CTOMMOCTb. EIUHUIIBI
U3MEPEHHUs: MacChl, 00bEMA, LIEHBI; PACCTOSHUS, BPEMEHHU, CKOPOCTU. CBSI3b MEXIY
€AUHULIAMHU U3MEPECHUS KaKJI0M BEJIMUUHBI.

Pelenne oCHOBHBIX 3a7a4 Ha IpOOH.

[IpeacTaBieHre TaHHBIX B BUE Ta0IMI], CTOJIOYATHIX AUATPAMM.

Harasimnas reomerpust

Harnsnnuele mpexacraBieHuss O (urypax Ha IUIOCKOCTH: TOYKa, MpsMad,
OTPE30K, Jy4, YToJl, JOMaHasi, MHOTOYT'OJIbHUK, OKPYHOCTb, KpyT. YroJ. [Ipsmoi,
OCTPBIH, TYIION U Pa3BEPHYTHIE YIJIBL.

JlnmrHa oTpe3ka, MEeTpUYECKUE €IUHUILIBI JJIMHBL. JIJTMHA JJOMAaHOM, IEPUMETP
MHOTOYTOJIbHUKA. VI3MEepEeHNEe U MOCTPOEHUE YTIIOB C IOMOUIBIO TPAHCIIOPTHUPA.

Harnsanele mpencraBieHuss o ¢Gurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
MPSIMOYTOJILHUK, KBaJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE PUTyp™.

N3obpaxkenne Quryp, B ToM uuciie Ha kietdaTorl Oymare. *[loctpoenue
KOH(Urypauuii U3 4yacteil mpsiMoi, OKPYKHOCTH Ha HEJTMHOBAHHON W KJIETYAaTON
Oymare™. Mcnonab30BaHne CBOMCTB CTOPOH U YTJI0B MPSIMOYTOJbHUKA, KBAAPATA.

[Inomanes mOpAMOYroJibHUKA W MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX U3
NPsIMOYTOJIBHUKOB, B TOM 4YHCIEe (QUTYp, U300paKEHHBIX Ha KJET4yaTol Oymare.
EnvnHuiel n3Mepenus 1I01aim.

*Harnsigaele  TOpeacTaBie€HUs O POCTPAHCTBEHHBIX durypax:
NpSMOYTOJIBHBIN — Tapajienenunen, Ky0, MHororpaHHuku. HM3o0paxeHue
MPOCTEUIUX MHOTOTpaHHUKOB. Pa3BépTku kyba u mapatenenunena. CosmaHue
MOjieJield MHOTOTPAaHHHUKOB (M3 OyMaru, MpOBOJIOKH, TIACTUIIMHA U JIp. )™ .

*O0bEM TPSMOYTOJILHOTO Tapayienenunena, Kyoa. Exuauisl namepenus
o0bEMa*™.

6 KIIACC

HarypanabHblie yncia

ApudmeTnueckue NEUCTBUS C MHOTO3HAUYHBIMH HATYpaJbHBIMH YHCIIAMHU.
YucnoBble  BBIpAXKEHHSA, TOPSAIOK  JEHCTBUI, HCIOJIb30BaHHE  CKOOOK.
Hcnonp30BaHne Npy BEIYUCIEHUSAX IEPEMECTUTEIBLHOTO U COUYETATENIBHOTO CBOVCTB



CIIOXKEHUSI W YMHOXEHHUS, *paclpefesIuTeNIbHOTO CBONCTBA yMHOXKEHHUS.™
OxpyrieHue HaTypaabHbIX YHCEIL.

JlenuTenu v KpaTHbIC YUCIa; *HAMOOIbIINNA OO JETUTETh U HAMEHbIIIEEe
o0riee kpaTHoe. JlemTuMOCTh CyMMBI U IPOU3BeIeHUS ™. JleieHne ¢ OCTaTKOM.

Apoou

OObIkHOBEHHAs1 ApOOb, OCHOBHOE CBOICTBO APOOH, COKpallleHUE ApoOeil.
CpaBHeHue U ynopsiiounBanue apoOeit. Perenne 3a1ay Ha HaXOXKACHUE YaCTH OT
1EeJI0oro M IeJoro Mo ero yactu. [IpoOHoe 4YHCiIO Kak pe3yibTaT JeeHUs.
[IpencraBienue aecITHUHON JpOOHU B BUAE OOBIKHOBEHHOM JpOOU U BO3MOXKHOCTh
Mpe/ICTaBIICHUs] OOBIKHOBEHHOU APOOU B BHJIE ACCATUUHOMU. JlecaTuunbie 1podu u
MeTpHUYecKas cuctema Mep. ApudMeTuyeckue JeHCTBUS U YUCIOBBIC BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECSITUUYHBIMU APOOSIMHU.

OtHowenue. JledeHne B JaHHOM OTHoOLIEHMH. *Macmrtab™, mponopuus.
[IprMeHeHne MponopLUHN P PEMICHNUHN 3a1a4.

[TonsiTue npoueHTa. Beiuncnenue npoueHTa OT BEIMYUHBI U BEIMYUHBI 110 €€
NPOLIEHTY. BbIpaxkeHHe MpOLEHTOB AECATUYHBIMHU ApoOsmu. Pemienue 3amay Ha
IPOLICHTHI. BhIpakeHne OTHOLIEHUS BETMYUH B IIPOLEHTaX.

HonoxuTenbHBIE U OTPUIATEIbHBIE YHCIA

[TonoxkutenpHple W OoTpHLaTeNbHble yncia. Llensie yncna. *Mopaynb uducia,
r€OMETPUYECKasl HWHTepOpeTanus Moayis uyucia*. M3o0paxxkeHue uMcen Ha
KOOPJIMHATHOM NpsiMOid. *YUHCTIOBBIE MPOMEXKYTKH ™.

CpaBHenne uymcen. ApudMeThdecKkue ACHCTBUS C TOJOKUTEIBHBIMH U
OTPULIATENIBLHBIMU YHCIIAMMU.

[IpssMoyroJibHas cucTeMa KOOPJWHAT Ha IIOCKOCTH. KoopAMHATHI TOUKK Ha
IUIOCKOCTH, abcuucca u opauHata. [loctpoenue Touek u puryp Ha KOOpAMHATHOM
IJIOCKOCTH.

BykBeHHbIEe BhIPaKEHUSA

[IpumeHnenne OykB [ 3alMCH  MATEMAaTUYECKUX  BBIPDAKEHUM H
npemsioxkennii. CBolicTBa apupMeTHdecKux AeUCTBUN. *ByKBEHHbIE BbIDAXKEHUS U
YHUCJIOBbIE MOJCTAaHOBKHU.* ByKBEHHbIE PAaBEHCTBA, HAXOXKJIECHUE HEU3BECTHOIO
KOMITIOHEHTa. DopMyibl; (POpMyJibI TEpUMETpa U IUIOMIAIMA MPSMOYTOJIbHUKA,
KBajJpaTa, *00bnEMa napasenenumneaa u kyoa*.

Pemenne TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3amad  apudMeTHuecKuM crmocobom. *PerneHue
JOTHYECKHX 3a7ad. Perenne 3a1a4 nepe6opoM BceX BO3MOKHBIX BAPUAHTOB. ™

Pemenne 3agad, colepKalMx 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEJIUYUHBIL:
CKOPOCTb, BpeMS, PacCTOSIHHUE; LIEHA, KOJIMYECTBO, CTOMMOCTB;
IPOU3BOAUTENLHOCTb, BpeMsi, 00bEM paboThl. ENWHUIBI H3MepeHus: Macchl,
CTOMMOCTH; PACCTOSIHUS, BPEMEHH, CKOPOCTH. CBSI3b MEXY EAUHULIAMU U3MEPEHUS
KaXK10M BEJIMYUHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOLIEHUEM, MPONOPLHOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMU; PeIlIeHHe OCHOBHBIX 3aJ1a4 Ha IpOOU U MPOLICHTHI.

*O1eHKa U PUKKKA, OKPYTIECHUE pe3yibTara™.

*CocTraBieHne OyKBEHHBIX BBIPAKEHUI 110 YCIOBUIO 3a1aun’™.

[IpeacTaBieHre NaHHBIX C MOMONIbI0 Tabnui u auarpamm. CronOuaTeie



JMarpaMMbl: YTEHUE U MOCTpOeHHE. UTeHHe KPyTroBBIX AUarpamm.

Harasignas reomerpus

Harnsinaele mpencraBieHust o (urypax Ha IIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIy4, Yyroj, JIOMaHasi, MHOTOYTOJbHUK, YETBIPEXYTOIbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

*B3auMHO€ pacmojioKEHUE JIBYX MPSIMBIX Ha IJIOCKOCTH, MapaJlieIbHbIC
npsiMble, MEPIECHANKYJISIPHbIE OpsiMble™. M3MepeHue paccTOosHUM: MEXIY ABYMS
TOYKaMH, OT TOYKH /10 IPSIMOM; IJTMHA MapIIpyTa Ha KBAJAPATHON CETKE.

WN3mepenrie W TOCTpOEHUE YIJIOB C TMOMOIIBIO TpaHCHOpTUpa. Bumsi
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, IPSIMOYTOJIbHBIH, TYHOYTOJIbHBII;
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeTbIpEXYTOJbHUK, IIPUMEPHI
YETHIPEXYTOIbHUKOB. [IpSIMOYTONBHUK, KBaAPAT: UCIIOIb30BAHUE CBOICTB CTOPOH,
yIJIOB, nuaroHaiei. *M3o0paxxeHue reoMeTpudeckux (Gpuryp Ha HEIMHOBAHHOU
Oymare C HCIOJb30BAaHUEM IUPKYJs, JUHEUKH, YTrOJIbHUKA, TpaHcHopTupa™.
[TocTpoenus Ha kieTyaTon Oymare.

[lepumerp ™MHoOroyronpHuka. lloHsTue tmomaAM QUTYpHI; EIUHULIBI
n3MepeHus mwiomaau. [lpubnmkénHoe usmMepeHue miomaau Guryp, B TOM 4uciie Ha
KBagpaTHOU ceTke.* [IpubmmkéHHOE M3MEpEHUE JJIMHBI OKPYKHOCTH, TUIOIIAIN
Kpyra*.

*CummeTpusi: IieHTpalbHasA, 0OCeBas U 3epKajibHas cuMMmeTpud. [locTpoeHue
CUMMETPUYHBIX QUTYP™.

*Harnsagnele  TPEACTaBICHUS O MPOCTPAHCTBEHHBIX burypax:
napajienenunen, Kyo, mpusMa, nupaMuja, KOHYC, HMIWHAp, Imap u cdepa.
N300pakenne mpocTpaHCTBEHHBIX Guryp. [Ipumepsl pa3BEpTOK MHOTOTPAHHHUKOB,
nuiInHApa U koHyca. Co3gaHue Mojeliel MPOCTPaHCTBEHHBIX (uryp (U3 Oymaru,
MPOBOJIOKH, TUIACTHIJIMHA U JIp.).

[Tonstue o0ObéMa; equHULIBI U3MepeHuss 00bEMa. OOBEM MPSIMOYTOJIHLHOTO
napasuienenunesaa, kyoa*.

IJIAHUPYEMBIE ITPEIMETHBIE PE3VIJIBTATBI OCBOEHUA
[TPOI'PAMMBI YYEBHOI'O KYPCA «MATEMATUKA.

OcBoenue yueOHOro Kypca «MaTeMatrka» B 5—6 Kjiaccax OCHOBHOM IIIKOJIbI
JIOJDKHO 00€CTieurBaTh JTOCTIKEHHUE CIICIYIOMMNX MPEeAMETHBIX 00pa3oBaTEIbHbIX
pe3yJIbTaTOB:

5 KUIACC

Yucaa v BIYUCICHUSA

OpueHTUpOBaThCS B TMOHATUSAX U OMNEPUPOBaTh Ha 0a30BOM YpPOBHE
TEpPMUHAMH, CBS3aHHBIMHU C HATypajJbHbIMHU 4YHCIaMH, OOBIKHOBEHHBIMU U
JECATUYHBIMU IPOOSIMH.

CpaBHuBaTh M YNOPSAOOYMBATH HATypajbHbIE YMCIA, CpPAaBHUBATH B
MPOCTEUIINX CITydasix 0OBIKHOBEHHBIE JPOOU, IECATUYHBIE IPOOH.

CoOTHOCUTH TOYKY Ha KOOpDJAMHATHOW  (YMCIOBOM) TpsIMOM  C
COOTBETCTBYIOIIMM € YHCIOM U W300pa)kaTh HATypalbHBIC YHCJIa TOYKAMH Ha



KOOPJAMHATHOM (YMCIIOBOM) MIPSMOM.

Boimonusate apudmernyeckue ACHCTBHS C HATypajdbHBIMHA YHCIIAMH, C
OOBIKHOBEHHBIMH JIPOOSMHU B IPOCTEHIIINX CITydasiX.

BoInonHATE NIPOBEPKY, MPUKUAKY Pe3yJIbTaTa BEIYUCICHUH.

OxpyrisTh HaTypaldbHbBIC YHCTA.

Penienue TeKCTOBBIX 3a1a4

Pemarp TekcToBbIe 3amau apuUPMETHUECKUM CIOCOOOM M C TOMOIIBIO
OpraHM30BaHHOIO KOHEYHOIo Iepedopa BceX BO3MOXKHBIX BapUaHTOB (IIpH
HE0OXOMMOCTH C HAIIPABJISIIOLIEH MTOMOUIBIO).

Pemate 3amaum, cojepikaiiyue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEITUYUHBI:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1IEHa, KOJTUYECTBO, CTOUMOCTD (IPX HEOOXOUMOCTH
C UCIIOJIb30BaHUEM CIIPaBOYHOU MH(pOpMaLIUN).

Hcnonp30BaTh KpaTKUE 3allUCH, CXEMBbl, TaOJIUIbl, OOO3HAYEHHs TpHU
pelleHnH 3ajad.

[Tomp30BaThcsi OCHOBHBIMHM ~ €AWHUIIAMH  HM3MEPEHUS: IIEHBI, MAacChl;
paccTosiHUSA, BPEMEHHU, CKOPOCTH; BEIPAXKATh OJTHU €MHUIIBI BETMUYHUHBI U€pE3 IPYTHe
(mpu HEOOXOAMMOCTH C OTIOPOM Ha CHPABOUYHYIO HHGOPMAIIUIO).

N3Bnekates uH(pOpMaIuio, MPEICTABICHHYIO B TaOnMIle, Ha CTOI0YaTON
Iuarpamme, MHTEpPIpPEeTUPOBATh MPEICTABICHHBIC JaHHBIE, HCIIOJIb30BaTh JTaHHBIC
IIpU PEIICHUH 3a]1a4.

Harasanasi reomerpust

[Tonb30BaThCA reOMETPUUECKUMU MOHITUSMU: TOUKA, IIpsiMasi, OTPE30K, JIyY,
yT0JI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTh HpUMEpbl OOBEKTOB OKPYXAIOIIETO MHpa, UMEIIMHX (HopMy
U3YYEHHBIX T€OMETPUUECKUX PUTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, IPU HEOOXOAUMOCTH 1O BU3yaJIbHOW OMOpE,
CBSI3aHHYIO C yTJIaMH: BEpIINHA, CTOPOHA; C MHOTOYTOJIBHUKAMH: YTOJI, BEPIINHA,
CTOpOHA, IMaroHajb; C OKPY>KHOCTBIO: PaANyC, TUaMeTp, IEHTP.

N300paxaTb HM3y4yeHHbIE T€OMETpUYecKue (UTypbl Ha HEIMHOBAHHON H
KJIETYaTON OyMare ¢ MOMOIIBIO ITUPKYJIS ¥ IMHEUKH (TIOCIE COBMECTHOTO aHAIIN3A).

HaxoauTs DMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHHEM C TTOMOIIBIO
JVUHEWKH, CTPOUTH OTPE3KH 3aJaHHOW IUHBI, CTPOUTH OKPYKHOCTH 3aJaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YTJIOB MPSIMOYTOJIbHHUKA, KBaApaTa AJs UX
MOCTPOEHUS, BEIUNCIICHUS IJIOIAAN U IEPUMETpA.

Beruucnsate mepumeTp W IUIOMAAL KBaApara, MPSMOYTOJbHHKA, (Guryp,
COCTaBJICHHBIX M3 MPSAMOYTOJbHUKOB, B TOM 4HcCle (UTryp, U300paKEHHBIX Ha
KJIeT4aTol Oymare.

[Tosnb30BaThCs OCHOBHBIMU METPHUUYECKHUMH €IMHULIAMU M3MEPEHUs JITUHBI,
TUTONIA TN BRIPAYKATh OJTHU €MHUIIBI BETMUMHBI Uepe3 Apyrue (Mpu He0OXO0AUMOCTH
C OMOPOM Ha CIIPABOYHYIO HHPOPMAIIHIO).

Pacno3naBate mapasuienenumnen, KyO, HCHOJIb30BaTh TEPMUHOJOTHIO:
BepIIMHA, peOpO IrpaHb, U3BMEPEHHUS; HAXOUTh U3MEPEHUS Mapajuieenumea, Kyoa.

Boruucnate 00bEM Ky0Oa, mapasuienenuiena no 3aJaHHbIM HU3MEPEHHsIM (C
OIOPOi HA aNTOPUTM yUEOHBIX NEHCTBUIA), OJIb30BATHCS €AUHUIIAMU U3MEPECHMUS



o0bEMma.
Pemate HeclioKHBIE 3a7a4d Ha W3MEPEHHE TI'€OMETPUUYECKUX BEIWYUH B
MPAKTUYECKUX CUTYAUMIX (IPH HEOOXOJUMOCTH C BU3yaIbHOU ONOPOiA).

6 KUIIACC

Yuciaa 1 BBIYUCTCHUSA

OpueHTHpoBaTbCsl B MOHATHAX M ONEpUpPOBaTh Ha 0a30BOM YpPOBHE
TEPMHHAMHU, CBSI3aHHBIMH C PA3JIMYHBIMHU BUJAMHU YHUCEINl M CIIOCOOAMH MX 3aIlHCH,
NEPEXOIUTH (€CITH 3TO BO3MOXKHO) OT OJIHOM (POPMBI 3aMKCH YHCIIA K APYTOM.

CpaBHHBaTh U yHOPSAA0YMUBATH LENbIE YUCIIA, OOBIKHOBEHHBIE U JECATUUHbBIE
JIpo0u, CpaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB.

BeinonHATe apumeTudyeckue JEHCTBUS C HATypaIbHBIMA W LEJIBIMH
YHUClIaMU, OOBIKHOBEHHBIMHU M JECATUYHBIMU JPOOSIMHU, TOJOKUTEIBHBIMU U
OTPULIATEIbHBIMU YHCIaAMHU.

BBIUUCHATE 3HAUYEHMSI YUCIIOBBIX BBIPAKCHUM, BBIIOJIHATh IPUKUIAKY H
OLIEHKY pe3yJbTaTa BBIYUCICHUN; BBIIOJIHATh HPeoOpa3oBaHUS YHCIIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.

COOTHOCHTHh TOYKY Ha KOOPAMHATHOW IPSIMOM € COOTBETCTBYIOIIMM €M
YUCJIOM M H300paXkaTb YHMCJIa TOYKAMU Ha KOOPAMHATHOM MPSAMOM, HaXOJIUTh
MOAYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSMOYTOJIBHOM CUCTEME KOOPIUHAT C KOOPJAUHATAMU
ATOM TOYKH.

OKpyrisaTh 1eNble Yuclia U JeCATHYHbIe apoOu (1o oOpasily), HaxXOAUTh
MPUOIMKEHUS YHUCEIL.

YucsioBbIe 1 0yKBEHHBIE BHIPAKCHUSA

OpueHTHpOBaTbCA B TOHATHUAX U ONEpUPOBaTh Ha 0a30BOM ypOBHE
TEPMHHAMHU, CBA3aHHBIMU C 3allMChIO CTENEHU 4YMCIIa, HAXOJIUTh KBaJapaT U KyO
YKCJIA, BBIYMCIISITh 3HAYEHUS MPOCTEUIINX YHMCIOBBIX BBIPAXKEHHUM, COAEPKAIINX
CTEIICHHU.

[Tonb30BaThCs MpU3HAKAMU JIETUMOCTH (MPpU HEOOXOJUMOCTH C OMOPON Ha
QJITOPUTM IPABUJIA), PACKJIABIBATh HATYpaIbHbIE YUCIA HA IPOCTHIE MHOKHUTEIIH.

*Tlonbp30BaThCst MACIITAOOM™, COCTABIIATH TPOMOPLIMU U OTHOILLICHUSI.

Hcnonb3oBaTh OYKBHI 1J11 0003HAUYECHUSI YMCEN MPU 3aUCH MaTeMaTUYECKUX
BBIPDAKECHMUI, HAXOAWTh 3HAYEHUsS OYKBEHHBIX BBIPAXKEHHUH, OCYIIECTBIISA
HE00XO0MMbIE TIOJICTAHOBKH U MPeoOpa3oBaHus (C ONMOPON Ha aJrOPUTM YUEOHBIX
NENUCTBUN).

Haxonute Hen3BECTHBINM KOMIIOHEHT PABEHCTBA.

Pemrenue TeKCTOBBIX 32124

Pemars MHOrOmaroBsle TEKCTOBBIE 3a/1a4l apU(PMETHUECKHM CIIOCOOOM C
OIIOPOM Ha BOIIPOCHBIM IUIaH.

Pemare  mpocreimme  3amauw, CBSI3aHHBIEC c OTHOLICHHUEM,
MIPONOPIUOHAIIBHOCTBIO BEJIMYUH, IPOLIEHTaAMU; PEeIIaTh TPU OCHOBHBIE 33/1a4H Ha
ApoOH 1 IPOLIEHTHI.

Pewate 3amaum, copeprkamue 3aBUCHUMOCTH, CBS3BIBAIOIINE BEJIWYMHBI:



CKOPOCTb, BpeMs, paccTosiHue, LIEHA, KOJIMYECTBO, CTOUMOCTB;
MIPOU3BOAUTEIILHOCTh, BpeMs, 00hEMa pabOThI, HCIONB3YS apuPMETHUCCKUC
JNEUCTBUS, OLEHKY, NPUKUAKY; T[OJb30BAThCSI E€AUHULIAMHA  HU3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYMH.

CocraBisATh OYKBEHHBIE BBIPAXKEHUS 1O YCIOBHIO 33Ja4yd  IOCIE
COBMECTHOT'O aHAJIU3A.

N3Bnekate mH(pOpMaIuio, MPEACTaBICHHYIO B TaOIWIaX, Ha JWHEHHOM,
CTOJIOUATOM WM KPYTrOBOM JauarpaMMax, MHTEPHPETUPOBATH IMPEACTABICHHbBIC
JAHHBIE; UCIIOJIb30BaTh JAHHbIE MIPU PEIICHUU 33/1a4.

[IpencraBisaTs HHGOPMAIIUIO C TOMOIIBIO TAOJIHII, TUHEHHOM U CTOI0YaTON
IarpamM.

Harasignas reomerpust

[IpuBoauTs TpUMEpPbl OOBEKTOB OKPYXKAIOUIEr0 MHpa, UMEKIMUX (Hopmy
W3YUYCHHBIX T€OMETPUUYECKUX IUJIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI
PaBHBIX U CHMMETPHUYHBIX (DUTYD.

N3o0paxkaTh C TOMOIIBIO LUPKYJA, JUHEWKH, TpaHCIOpTUpa Ha
HEJIMHOBAHHOM U KJIeTYaTOl OyMare u3y4eHHbIE TUIOCKUE TeOMETpUUeCcKrue GUrypbl
Y KOH(UTYpallii, CHMMETPUYHBIE (DUTYPBI.

NmeTh mpencraBieHUE O T€OMETPUUYECKHX TMOHSTHUSAX: PABEHCTBO (UTYP,
CUMMETPHSI, OCb CHAMMETPHUH, LICHTP CUMMETPHUH.

Haxonute BenuuuHBI yIVIOB HW3MEPEHHUEM C IIOMOILBIO TPAHCIOPTHUDPA,
CTPOUTH YIJIbl 3aIaHHOM BEJIMYMHBI, IT0JIb30BATHCS IPU PEIICHUHN 3a]1a4 IPagyCHOU
MEpPOU YTJIOB; pACIIO3HABATH HA UYEPTE)KaX OCTPBIN, IPSIMOU, pa3BEPHYTHIN U TYIION
YIJIBL.

Bpruncnare IMHY JIOMAaHOM, NEPUMETP MHOTOYTOJIBHUKA, IT0JIb30BaThCS
€AMHUIAMHA U3MEPEHUS JUIMHBI, BBIPAXKaTh OJHU €AWHULBI U3MEPEHUS JJIMHBI YEPE3
Jpyrue.

Haxonutse, ncnonb3ys 4epTEKHbIE MHCTPYMEHTHI, PACCTOSIHUS: MEXKIY JIBYMSI
TOYKaMH, OT TOYKH J0 NPSIMOU, JJIMHY ITyTH HA KBAJIPATHOU CETKE.

Beruucnare  miomaas  QuUryp, COCTAaBICHHBIX U3 MPSIMOYTOJIBHUKOB,
HCIIOJIB30BaTh pa30MeHNE Ha MPSIMOYTOJIbHUKY, Ha paBHBIC (PUTYPHI, T0CTpanBaHUE
JI0 TPSIMOYTOJILHUKA; T0JIb30BaThCSI OCHOBHBIMM €IMHULIAMU U3MEPEHUS TUIOIA/IHN;
BBIpaXKaTh OJTHU €IUHUIIBI U3MEPEHUS ITOIIaAN Yepe3 Apyrue (Ipu He0OXOIMMOCTH
C OMOPOY Ha CIIPABOYHYIO0 HH(POPMAITHUIO).

Pacno3naBaTh Ha MOIENSAX M M300paKEHUSX MUPAMHUIY, KOHYC, IHIUHID,
WCITOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TpaHb, OCHOBAHUE, pa3BEPTKA.

N3o0pakath Ha KiIeT4aTON Oymare mpsMOyTOIbHBIN MapauieIenune/.

Boraucisats 006EM MPSMOYTOIBHOTO MMapasuieNenumea, Kyoa, mojab30BaThbCs
OCHOBHBIMU €IMHHUIIAMU H3MEPEHUSI 00BEMA; BIPAXKATh OJTHU €AMHUIIBI U3MEPECHUS
o0béMa uepes apyrue (C ornopoi Ha CIpaBOYHYIO HH(POPMAIIHIO).

Pemate HecnoXkHbIE 3a1a4d HA HAXOXKIAEHUE T€OMETPUYECKUX BEIIMYMH B
MPAKTUYECKUX CUTYaUsIX (IIPU HEOOXOJUMOCTH C BU3yaIbHOU OMOPOit).



GOEJNEPAJIBHASA PABOYAS ITIPOT'PAMMA YUYEBHOI'O KYPCA
«AJITEBPA. 7-9 KIIACCBbI
Lenau n3yyeHusi yueOHOro Kypca

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KYypCOB OCHOBHOM IIKOJBI: OHA
oOecrieuynBaeT M3y4YeHHE APYTHX JUCLUUILIMH, KaK €CTECTBEHHOHAYYHOTO, TaK U
I'YMaHUTApPHOTO LIUKJIOB, €€ OCBOEHHE HEOOXOUMO JJIs MPOJAOKEHUS 00pa30BaHMUs
U B MOBCEIHEBHOM XU3HU. PazButre y oOydaronmxcsi HayqHbIX NPeCTaBICHUN O
MPOUCXOK]ICHUN
U CYIIHOCTH alre0panyeckux aOCTpakIui, crocode OTpakeHUs MaTeMaTUYECKON
HAyKOHN SIBJICHUN M MPOLECCOB B MPUPOJAEC M OOIIECTBE, POJIM MATEMaTHUYE€CKOTO
MOJICJTMPOBAHUS B HAYYHOM IMO3HAHUU U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHIO
HAYYHOTO MHUPOBO33PEHUS U KaueCTB MBIIIICHUS, HEOOXOAUMBIX ISl aJanTally B
COBPEMEHHOM LIU(PpoBOM obmiecTBe. M3ydueHune anredpsl €CTeCTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTHE yMEHHUS  HAOmIOAaTh, CpaBHUBATh, HAXOIHUThH
3aKOHOMEPHOCTH, TpeOyer KPUTHYHOCTH MBIIIICHHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS M BBIBOJBI, (HOPMYIHpPOBATH
yTBepxkaeHus. OcBoeHHe Kypca anreOpbpl 00ecneunBaeT pa3BUTHE JOTHUECKOIO
MBIIJICHUS OOYYalOIIUXCSA: OHU HCIONB3YIOT JEAyKTUBHBIE W WHIYKTHUBHbBIE
paccyxaeHus, o0oOLIeHHEe M KOHKpETU3allnio, a0CTparupoBaHHWE M aHAJIOTHIO.
OOyuenue anredpe mpeanojaracT 3HAYUTENbHBIM OO0BEM CaMOCTOSTENBHOM
JESATEIIbHOCTH  00YyYaroIIMXCsl, IMO3TOMY CaMOCTOSTEIBbHOE peIleHue 3ajad
€CTECTBEHHbIM 00pa3oM SBIISIETCS pealn3alueld JeATeIbHOCTHOTO MpUHLHUIIA
oOyueHus.

B crpykrype mporpammbl yuyeOHOTO Kypca «AJredpa» OCHOBHOM IIIKOJIbI
OCHOBHOE€ MECTO 3aHHMMAIOT COJAEpKATeIbHO-METOANYeCKne JuHuu: «Yucna u
BBIUHCIICHUSY; «ANTeOpanuecKkue BBIPAKCHUS»; «YPaBHEHUS U HEPaBEHCTBAY;
«Dynakuny. Kaxnas u3 3TUX cogepaTebHO-METOANUYECKUX JTUHUI Pa3BUBACTCS
Ha MPOTSHKEHUH TPEX JIET U3yUeHUsl Kypca, ECTECTBEHHBIM 00pa3oM IeperieTasch
U B3aUMOJICUCTBYS C JAPYTMMH €ro JUHUSAMH. B Xome w3yueHuss Kypca
0Oy4aroIuUMCsl TPUXOIUTCS JIOTUYECKU PACCYXJaTh, HCIOIb30BaTh TEOPETUKO-
MHO’KECTBEHHBIN SI3bIK. B CBSI3U € 3TUM 11€71€CO00pa3HO BKIIOUUTH B MPOTrpamMmy
HEKOTOpbIE OCHOBBI JIOTMKH, MPOHHU3BIBAIOIINE BCE OCHOBHBIE pa3/eIibl
MaTEeMaTUYECKOro 00pa30BaHUsI U CIIOCOOCTBYIONINE OBIAJACHUIO 00YyJarONTUMUCS
OCHOB YHHMBEpPCaJIbHOI'O MAaTEMaTH4YEeCKOro s3blka. TakuM 00pa3oM, MOKHO
yTBEpXKOaTh, UYTO COJEP)KATEIbHOM U CTPYKTYPHOH OCOOEHHOCTBIO Kypca
«AnreOpay SBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Copepxanne nuHUM «Uwcna W BBIUMCICHHS CIYXUT OCHOBOWM JIJIsI
JabHEUIIIETO M3YYeHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIMXCS
JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJISi TIOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATHUS O YMCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PALIMOHATILHBIMU
U UppAlMOHAIBHBIMM  YHUCIaMH, (POPMUPOBAHUEM  NPEACTABICHUUA O
JEHCTBUTENILHOM 4HCJE. 3aBEpIICHHE OCBOCHHS YHMCIOBOW JMHUM OTHECEHO K
cTapiieMy 3BeHy 0011ero oopa3oBaHusl.



CopepxaHnue JByX  aireOpamdyeckux JHUHUM —  «Anredpanyeckue
BBIpOXKEHUS» U «YPaBHEHHsS] U HEPAaBEHCTBa» CIIOCOOCTBYET (HOPMHUPOBAHHIO Y
o0yyaromuxcss MaTeMAaTUYECKOTo ammapara, He0OXOIUMOro JJIs pelleHus 3ajay
MaTE€MaTUKH, CMEXKHBIX MPEAMETOB U MPAKTUKO-OPHUEHTHPOBAaHHBIX 3a1ad. B
OCHOBHOM WIKOJIE Yy4eOHBIH MaTepuan TPYHNIUPYETCS BOKPYT pallOHaIbHBIX
BBIpOKEHUI. AnreOpa IEMOHCTPUPYET 3HAYEHUE MATEMaTUKH KakK s3bIKa JUJIS
NOCTPOEHUSI MATEMATHYECKMX MOJIENE, ONHCAHMS NPOLECCOB U SIBICHUI
peasnbHOrO Mupa. B 3anaun o0yueHus anreOpe BXOJAT TakKKe JaJlbHENIIEe pa3BUTHE
AJITOPUTMUYECKOIO MBIIIJIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JUUIsl OCBOEHUS Kypca
UHPOPMATUKH, W  OBJIAJCHUE HABbIKAMHU  JCIYKTUBHBIX  PacCyXICHUU.
[TpeoOpa3oBanue CHUMBOJIBHBIX (OPM BHOCUT CBOM crHenu@uueckuid BKJIaa B
pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Copepxanue GyHKIIMOHATIBHO-TpaUUECKOM TMHUN HALIEJIEHO Ha NIOJTyUYEHUE
IIKOJIbHUKAaMHU 3HaHUI O (PYHKIMAX KaK BaKHEHUIIEH MAaTEMaTHYECKOW MOJEIH JIJIs
OMMCAHMS W UCCIEAOBAHUS Pa3HO-O00pa3HbIX MPOLECCOB U SIBJICHUI B MPUPOJIE U
oOmecTBe. M3ydeHne 3Toro matepuana CloCOOCTBYET Pa3BUTHIO Y 00YUarOIINUXCS
YMEHUS UCTOIb30BATh PA3JIMYHbIE BHIPA3UTEIbHBIE CPEICTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCHUT BKJIaJ B (opMUpOBaHHE
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

MecTo yueOHOr0o Kypca B y4eOHOM IIaHe

CornacHo ydeOHOMy mmaHy B 7-9 Kiaccax wu3ydyaeTcsl y4eOHBIH Kypc
«Anredpa», KOTOPHIH BKIIOYACT CIEAYIONIME OCHOBHBIC Pa3feiibl COACPKAHHS:
«Uncna W BBIYUCICHUA», «AJTreOpandecKkue BBIPAKCHHUS», «YPaBHEHHUS W
HEpaBeHCTBA», « DyHKIIHI.

VY4eOHbIN MIaH HA W3yuyeHUe anreOpsl B 7-9 Kiiaccax OTBOJAMT HE MeHee 3
y4eOHBIX YaCOB B HEJENIO B TEUEHHE KaXKJOro roja 00y4eHus , BCEro 3a TpHU roja
oOyuenusi — He MeHee 306 yueOHBIX YacoB.

COJIEP)KAHUE YUEBHOT'O KYPCA «AJITEBPA» (II0 TOJJAM
OBYYEHUS)

7 KIIACC

Yuciia ¥ BLIYUCTICHUS

JpoOu OOBIKHOBEHHBIC U JCCATHUYHBIC, MEPEX0]l OT OJHOW (OPMBI 3aMKCH
npobeit k gapyrou. [loHaThe panMoOHANBHOTO YHCIA, 3aluCh, CpaBHEHUE,
YHOOPSAIOYMBAHUE  PAlMOHANBHBIX  4uceld. ApudmMmerndeckwe JeHCTBUS C
palMOHAIbHBIMU YHCIIaMU. PeleHue 3a1ay U3 peaibHOM MPAKTHUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypaJlbHbIM [IOKa3aTeleM: OmpeeieHne, npeoOpa3oBaHue
BBIPAYKEHUI Ha OCHOBE OMNPE/EIICHUS, 3alUCh OOIBIINUX YHUCEN.

[Ipo1ieHTsl, 3aUCh MPOLIEHTOB B BUJIE IpOOU U 1poOU B BHJIE MPOLEHTOB. Tpu
OCHOBHBIE 33/1a4¥ Ha MPOLIEHTHI, PELICHUE 3a7a4 U3 PEaTbHON PAKTUKHU.

[IpumeHeHMEe TNPU3HAKOB JIEIMMOCTH, PAa3J0KEHHE HA MHOXUTEIU



HATypaJIbHBIX YHUCEIL.

PeanpHble  3aBHCHMMOCTH, B TOM 4YHCJIE€ TipsMas ©  oOpaTHas
IIPONIOPLIUOHAIBHOCTH.

AsreOpandecKkue BbIPaKeHUS

IlepeMeHHBIE, YNCIOBOE 3HAYEHHUE BBIPAXKEHUS C IIEPEMEHHOU. JlomycTrmMble
3Ha4YEeHUA NepeMeHHbIX. [IpeacraBienre 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B BUJIE
dbopmynbl. Berancnenus mo gpopmynam.

[IpeoOpa3zoBanne  OyKBEHHBIX  BBIPQKEHUH, TOXAECTBEHHO  paBHbBIC
BBIpA)KECHUS, IPAaBUJIa IPE0OPa30BaHUs CyMM U IPOU3BEACHUMN, IIPABUIA PACKPBITHS
CKOOOK U IIPUBEICHMS TOJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHounensl 1 MHOTOWIEHBI. CTeneHs MHOrouieHa. CiiokeHue, BBIUYUTaHHE,
YMHOXEHHE MHOIO4JIEHOB. POPMYJIbI COKPAILEHHOTO YMHOKEHUA: KBAAPAT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBaApaToB. Pa3iiokeHrne MHOIO4JIEHOB Ha
MHOKHUTEJIN.

YpaBHeHus

VYpaBHeHUE, KOpEeHb YpaBHEHHMs, MpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PABHOCHJIBHOCTh YPAaBHEHUM.

JIuHelHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIO KOPHEH JIMHEWMHOTO
YPaBHEHMS, pEICHUE JINHENHBIX YpaBHEHNN. COCTABIICHUE YPABHEHUN 11O YCIIOBHUIO
3a1aun. Pemienne TeKCTOBBIX 3a1a4 C IIOMOLIBIO YPaBHEHUH.

*JIuHelHOE ypaBHEHHWE C JBYMs NEPEMEHHBIMH M ero rpaduk 2. Cucrema
JIBYX JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU. PellieHne cucremM ypaBHEHUN
criocoOoM noAcTaHoBKU. [IpuMepsl perieHns TEKCTOBBIX 3a/1a4 € ITOMOIIBIO CUCTEM
YpPaBHEHUM.

DOyHKIUU

Koopaunara Touku Ha npsiMoi. YncimoBble NpOMEXKYTKHU. PaccTosiHne Mexy
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronpHast cucrema koopauHat, ocu OX u Oy. AOlciucca U opauHaTa
TOYKH Ha KOOPJAMHATHOM TUIOCKOCTH. [Ipumepsl rpagukoB, 3a1aHHbIX (hopMyTamHu.
Yrenue rpaMKoOB peasibHbIX 3aBUCUMOCTEH.

[lonarue ¢yukumu. ['paduk ¢dynxmuu. CpoiictBa ¢yHkumi. JluHeinas
¢yukuus, e€ rpapuk. I'paduk dynkmuu y = kx + b. *T'paduyeckoe pemieHue
JMHENHBIX YPAaBHEHUIN U CUCTEM JIMHEHHBIX YPABHEHUI ™,

8 KVIACC

Yucaa v BIYUCICHUSA

KBagpartuerit kopenp u3 uucna. *[lonstue o0 wppanuoHATIHLHOM 4YHUCIE.
JlecsaTnaabie TPUOTHKEHUS UPPATMOHATIBHBIX urcen™. CBoMCTBA apuMeTHIeCKIX
KBaIPAaTHBIX KOPHEW U WX MPUMEHEHUE K TPEOOPa30BaAHUIO YUCIOBBIX BBIPAKEHUI
Y BBIUMCIICHUSIM. * JleliCTBUTENIbHBIC YMCIa™.

Crenenb ¢ 1enbIM NOKa3aTenaeM 1 e€ cpoiicTBa. CTaHaapTHas 3aMuCh YUCa.

2 351ech 1 manee * * 0603HAYEHB! TEMBI, H3yYeHHE KOTOPBIX HPOBOJNTCS B O3HAKOMHTEILHOM IiaHe. Ilemaror
CaMOCTOSTEIIFHO OIPECIISICT 00bEM H3y4aeMOro MaTepuara.



Asire0panvecKue BbIPAKEHUA

KBampaTHpil  TpEXuieH; pasioKEHUE KBAApPaTHOTO TPEXUYJEHAa Ha
MHOHUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWCTBO aireOpandyeckod ApooOw.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JEJICHUE aireOpandeckux ApoOei.
PanmonanpHbIC BRIpOXKEHHS U HX ITPeoOpa3OBaHuUe.

YpaBHeHUs U HEPABEHCTBA

KBanparnoe ypaBHeHHe, popMysia KOpHEN KBaApaTHOTO ypaBHeHus. *Teopema
Buera*. Pemienue ypaBHEHHMH, CBOJSIIUXCS K JIMHEWHBIM M KBaJpPaTHBIM.
[IpocTeiiiue qpoOHO-paIMOHAIEHBIE YPABHEHHUSI.

*T'padmueckas uHTEpHpeTaALUS YPABHEHUH C ABYMS IEPEMEHHBIMU U CUCTEM
JUHENHBIX ypaBHEHUN C AByMs TiepeMeHHbIMH™*. [IpuMepsl pelieHusi cucreM
HEJIMHEWHBIX YPABHEHUM C IByMSI IEPEMEHHBIMH.

Petienne TEKCTOBBIX 33/1a4 aNreOpandyeckuM CrocoooM.

UucnoBele HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OHON NTEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOyHKUUHA

[lonsitue ¢ynkuuu. OO6macTb ONpEAENeHUs W MHOXKECTBO 3HAUYCHHM
dbyukiuu. CiocoOwl 3aaHus PYHKIIHIM.

I'padux pynxnuu. Urenue cBoiictB ¢yHkuuu no e€ rpaduky. I[Ipumeps
rpadukoB GyHKINMA, OTPAXKAIOIIUX PEeaTbHBIE MPOIECCHI.

ODYHKIMY, OINHUCHIBAIOIINE TIPAMYI0 M OOpaTHYIO MPOMOPIMOHAIBHBIC

k
3aBucUMOCTH, ux rpaduku. Dymkmum y = X5, y = X3, y = +x, Yy = ~.

*T"padmueckoe peleHrne ypaBHEHU U CUCTEM YpaBHEHUN ™.

9 KVIACC

Yucia v BBIYUCICHUSA

Panmonanbsubie uncna, *upparoHaibHbIE YUCiia, KOHEYHBIE U 0ECKOHEUHBIE
JeCATUYHbIC ApoOu. MHOXECTBO JEeHCTBUTEIBHBIX YUCEN; IEUCTBUTEIbHbBIC YHUCIIA
KaKk OCCKOHEUHBIC JCCATUYHBIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JIEMCTBUTEIIBHBIX YMCEII U KOOPJIUHATHOM TIPSIMOU.

CpaBHeHUE JCHUCTBUTENIBHBIX YHCEN, apuU(PMETHUECKHUE JCUCTBUS C
JeWCTBUTEILHBIMU YUCTIaMU™.

Pa3mepsl OOBEKTOB OKpYKArOUIEro MHpA, [JIUTEIBHOCTh MPOIECCOB B
OKPY’KarOLIEM MHpE.

[TpubmmxéHHOE 3HaUeHNE BETMYMHBI, TOYHOCTh MpUOIMKeHus. OKpyTiieHue
yucell. [ [pukuaka u oleHKa pe3yapTaToB BbIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHEHME. Pemenne ypaBHeHNM, CBOISIIMXCS K JIUHEUHBIM.

KBanparnoe ypaBHeHue. Pemenne ypaBHEHHUM, CBOASIIMXCA K KBAJAPATHBIM.
bukBagpatHoe ypaBHeHUE. *[Ipumepsl pelleHns ypaBHEHUI TPEThEN U YETBEPTOU
CTETeHEN pa3ioKEeHHUEM Ha MHOKUTEIN ™.



Pemenue 1poOHO-pallMOHAIbHBIX YPaBHEHUH.

Pelenne TeKCTOBBIX 3a7a4 anreOpandeckuM METOI0M.

VYpaBHeHuE ¢ AByMs NEPEMEHHBIMU M €ro rpaduk. PemeHue cucrem OByX
JIMHEWHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU. PelleHrne CUCTEM JBYX YPaBHEHUH,
OJTHO W3 KOTOpBbIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMS IEPEMEHHBIMH.

Peliennre TeKCTOBBIX 33/1a4 aNreOpandyeckuM CrocoOoM.

YucIioBbIE HEPABEHCTBA U MX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOM. PemieHue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IepeMeHHOW. KBaapaTHele HEpaBeHCTBA.
I'padmueckas MHTEpHpeTaldss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

DOYyHKIUU

KBagparnunas Qynkuus, e€ rpaduxk m cBoictsa. [lapabona, KoopauHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHH MMAPAOOJIBI.

['paduku (byHKITHIA: y = kX, y = kx + b, y = X2,
y = +x,y = SI/IHX CBOMCTBA.

YuciioBble MOCIAEA0BATEIbHOCTH U IPOrPecCUu

[ToHdaTHE YKCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE IOCIEAOBATEIbHOCTH
peKyppeHTHOM hopmysoit u popmMyIioi N-ro YjeHa.

Apudmernueckass U reomeTpuueckas nporpeccuu. dopmynbl N-ro 4ieHa
apu(PpMETUIECKON 1 TeOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

*U300pakeHre 4iIeHOB apu(PMETHUECKOM U TeOMETPUUECKOW MPOrpecCHii
TOYKaMu Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHECHIUAIBHBIM POCT.
CrnosxHbI€ TIPOIIEHTHI ™.

[INTAHUPYEMBIE ITIPEIMETHGLIE PE3VJIbTATBI OCBOEHUA
®EJIEPAJILHON PABOYE ITPOTPAMMGBI KYPCA «AJITEBPA»

OcBoeHune y4yeOHOTO Kypca «AnredOpa» Ha ypPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs JIOJDKHO OOECNEeYMBaTh JOCTHIKEHHE CIEAYIOIIMX MPEeIMETHBIX
00pa3oBaTeNIbHBIX PE3YJIHTATOB:

7 KUIIACC

Yucuaa 1 BbIYUCICHUSA

BbInonHsATh, coueTass yCTHbIE M NMUCBMEHHbIE NPHUEMBI, apu(METHUUECKHE
JEUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

Haxonuth 3HayeHUs YUCIOBBIX BBIPAXKEHHM; MPUMEHATH Pa3HOOOpa3HbIC
CocoO0bI ¥ MPHUEMBI BBIYUCIICHUS 3HAYCHUM JIPOOHBIX BBIPAKEHHM, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexoauTth OT OmHOW (POPMBI 3amuCH YMCEN K APYroil (mpeodpa3oBhIBATH
JECSITUYHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCSTUYHYIO, B YaCTHOCTU B OECKOHEUHYIO AECATHYHYIO poOb). CpaBHHUBATH U
yHOPSAI0YHMBATh PAllMOHATIBHBIE YUCIA.



OxpyrisTh yucna.

BBINONMHATE NPUKUIKY Y OLIEHKY PE3YJIbTaTa BEIYMCICHHI, OLICHKY 3HAUECHHI
YHUCJIOBBIX BBIPAXKEHUM.

BBINONHATE AEUCTBUS CO CTENEHSIMH C HATypaJbHBIMU IOKa3aTEJsIMU (C
OTIOPO Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[IpuMeHATh NpPU3HAKKM  JENUMOCTH, pPA3jOKE€HHE Ha  MHOXHUTENIH
HATypaJIbHBIX YUCEL.

Pemarp mnpocreiiye NpakTHKO-OPUEHTHPOBAHHBIE 331a4H, CBS3aHHBIC C
OTHOIIIEHWEM  BEJIMYMH, [PONOPLMOHAIBHOCTBIO  BEIMYMH,  MPOLICHTAMU;
MHTEPIIPETUPOBATH PE3YJIbTATHI PEIUECHMS 33/1a4 C YYETOM OTPAHUYEHUH, CBA3aHHBIX
CO CBOICTBaMM paccMaTpUBAEMbIX OOBEKTOB.

AJuire0OpanyecKue BbIPaKEHUA

OpueHTUpOBaTbCA B TOHATHUAX U ONEpUPOBATh Ha 0a30BOM YpPOBHE
anreOpanyecko TepMUHOJIOTUEN U CUMBOJIUKOM.

Haxonuth 3HaueHHs OYKBEHHBIX BBIPAXKECHHU MpPHU 33JaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BeinonHATe  mpeoOpa3oBaHUs — LIEJIOTO  BBIPAXKEHHST B MHOIOYIEH
IPUBEAECHUEM NOJIOOHBIX CIAra€MbIX, PACKPBITHEM CKOOOK.

BBINONHATE YMHOXEHHE OJHOYJIEHA Ha MHOTOYWIEH M MHOTIOWIEHAa Ha
MHOTOWIEH, NPUMEHATh (POpPMYJbl KBaJpaTa CyMMbl M KBajpara pa3sHOCTH (C
OIIOPOH Ha CIIPaBOYHYIO HHPOPMALIHIO).

Ocy1ecTBIATh Pa3jOKEHWE MHOTOYJIEHOB HA MHOXHTEIN C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKUTEIISA, TPYNIUPOBKH CJIaraeMbIX, IPUMEHEHUS
bopMyIT COKpAIIEHHOTO YMHOKEHUS (C OMOPO Ha CIIPABOYHYIO HH(DOPMAITHIO).

[TpumensTh IPeoOpa30BaHusi MHOTOWICHOB JUIS PELIEHUs Pa3IMyYHbIX 3a/1a4
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON TPAKTHKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEH C HATypaJIbHBIMU TOKA3aTENsIMH IS
npeoOpa3zoBaHus BbIPAXKEHUH (C OMOPOIl Ha CIPABOYHYIO HH(POPMALIHIO).

YpaBHeHUS U HEPABEHCTBA

Pewrare nuHelHbIE ypaBHEHUS C OJHOW NEPEMEHHOMW, NMPUMEHS NpaBUia
nepexoia OT UCXOJIHOTO YPaBHEHHUsI K paBHOCHIBHOMY eMy. [IpoBepsTh, ABiseTcs
JIM YUCIIO KOPHEM YPABHEHUSI.

Nwmeth mipeacTaBieHre o rpad@uueckux METOAaX NP PElIeHUH JIMHEWHBIX
YPaBHEHHUU U UX CUCTEM.

[TonGupate mpuMepsl Hap YHCEN, SBIAIOMIUXCS PEHICHUEM JIMHEWHOTO
YPAaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTtpouTh B KOOPIMHATHON MJIOCKOCTH I'paUK JIMHEHHOTO YPaBHEHUS C ABYMSI
NEPEMEHHBIMHU; MOJIb3YSICh IPAPUKOM, TPUBOIUTH MPUMEPHI PELICHUS YPABHEHHUS.

PemaTe cucteMsl IByX JIMHEWHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMU, B TOM
yucie rpaguiecku (C Onopoi Ha aropuT™M y4eOHBIX EHCTBUIA).

CocraBnarh (II0CIE COBMECTHOIO aHAINW3a) U peuliaTh JUHEMHOE ypaBHEHHE
WIM CUCTEMY JIMHEWHBIX YPAaBHEHMH IO YCJIOBHIO 3aJa4d, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4y ITOJTYyYEHHBIN pe3ysbTarT.

Koopaunartel u rpagpuxku. @yHKUMU

N300paxaTh Ha KOOPAUHATHOMN NPSAMOM TOUKH, COOTBETCTBYIOLIHE 3aJaHHBIM



KOOpAMHATaM, JIy4H, OTPE3KH, NHTEPBAJIbL; 3alIMCHIBATh YMCJIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTtMeuaTh B KOOPJIMHATHOM IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpAUHATaM;
CTPOUTH TpauKH TMHEUHBIX QyHKIUH. CTpouTs rpaduk GyHkmu Y = kX + b,

OnuceiBaTh € TMOMOIIBIO (DYHKIMIA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU (TI0 aJITOPUTMY Yy4EOHBIX ACHCTBHII): CKOPOCTh, BPEMSI, PACCTOSIHUE;
[IeHa, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIHLHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuthb 3HaueHne PyHKIIMU 1O 3HAUEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii crnocod mpencTaBleHUs] U aHaiIu3a UHPOPMALIUU;
U3BJICKATh U UHTEPIIPETUPOBATH HH(MOPMAIUIO U3 IPadUKOB peaabHbIX MPOIECCOB
Y 3aBUCUMOCTEM.

8 KVIACC

Yuciia ¥ BBIYMCICHUSA

Hcnonb30BaTh HavalbHBIE NPEICTABICHUSA O MHOXECTBE JCHCTBUTEIIBHBIX
YKCeN JIJIsl CPAaBHEHUS], OKPYTJIEHHUS U BBIYMCIICHUHN; U300pakaTh 1€HCTBUTEIbHbBIE
YyCia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsTh TOHATHE apU(METUUYECKOTO KBAJIPATHOIO KOPHS; HAaXOIUTh
KBaJIpaTHbIE KOPHH, UCIOJIb3Yysl MPU HEOOXOJUMOCTH KaJIbKYJSTOP; BBIITOIHSITH
pocTeliue MnpeoOpa3oBaHUsl BBIPAKEHUM, COAEpPKAIUMX KBAJAPATHBIE KOPHHU,
WCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3anmucy OOJIBIIMX W MaJIbIX YHCENI C TOMOUIBIO JIE€CSITHYHBIX
npoOeit u creneneit yucia 10.

AJsre0panvecKue BbhIPAKEHUSA

IIpyuMeHATs TOHATHE CTENEHM C LENbIM II0KAa3aTellieM, BBIIOJIHATh
npeoOpa3oBaHusl BBIPAXKEHUM, COJEpKAlIMX CTENEHU C LIEeJbIM MoKa3zareneMm (C
UCIOJIb30BaHUEM CIPABOYHON MH(POPMAIUH).

BbINONMHATE HECIOXKHBIE TOKIECTBEHHBIE MPEOOPA30BAHUS PALMOHAIBHBIX
BBIPOKEHUI HA OCHOBE MPABIII IEUCTBHUI HaJ MHOTOWICHAMHU U aJIreOpandecKuMU
JTPOOSIMHU.

PackianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEH.

[TpumeHnsTh mpeoOpa3zoBaHus BEIPAKEHUN AJI PEIICHUS] PA3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATBHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pelate vHeliHbIE, KBAPATHBIE YPAaBHEHUS (C UCIIOJIB30BAHUEM CIIPABOYHOM
uH(pOpMaIMU) U pallMOHANIbHBIE YPaBHEHUs, CBOJSIIMECS K HUM, CUCTEMBI JIBYX
YPaBHEHUH C IBYMs TIEPEMEHHBIMHU.

IIpoBOAUTE MpOCTENUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUN, B
TOM YHCJI€ C TPUMEHEHHUEM IrpapuuecKuX MpeACcTaBlIeHul (yCTaHaBIMBaTh, UMEET
JI ypaBHEHHUE WIH CUCTEMA YPABHEHHI PELICHMS, €CIIU UMEET, TO CKOJIBKO, U IIp.) €
OTIOPOH Ha aNTOPUTM y4eOHBIX TEHCTBUH.

[TepexoauTh OT cloBeCHOW (HOPMYJIUPOBKHM 3a7aud K €€ anre0pandecKou
MOJENM C IIOMOLIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMBl YPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aa4H IIOJIYYEHHBIN PE3yIIbTaT.



[IprMeHSITh CBOMCTBA YHUCIOBBIX HEPABEHCTB i1 CPaBHEHUA, OILICHKW;
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW IMEPEMEHHOM W WX CHCTEMBI;, /1aBaTh
rpauYecKyr0 HWJUTFOCTPAIMI0 MHOKECTBA PEIICHUNA HEPAaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKUNHA

OnepupoBath Ha 0a30BOM ypOBHE (PYHKIIMOHAJIbHBIC TMOHSATHS U S3bIK
(TepMHHBI, CUMBOJIMYECKHE O0003HAUCHHUS); ONPEACIATh 3HAUCHUE (DYHKIIUH TI0
3HAYCHHUIO apTryMEHTAa; ONpeeisaTh CBOMCTBA (DYHKIUU 110 €€ Tpaduky.

CtpouTs rpadMKu 371eMeHTapHbIX QYHKIMH Buaa , Y = X2, Y= X3,y =+/x ,

k . . .
Y= —; ONHMChIBATH CBOWCTBA HYHCIIOBOM bynkuun 1o e€ rpaduky (mpu

H€O6XOI[I/IMOCTI/I C HaHpaBHHIOIHGﬁ HOMOH_[LI-O).

9 KJIACC

Yuciaa 1 BBIYUCTCHUSA

CpaBHUBATH U YNIOPSAIOYMBATH PALHOHAIBHBIE U HPPALMOHATIBHBIE YUCIIA.

BoinonuaTe apudmeTnueckue JEHCTBUS C pallMOHAJIbHBIMU YHCIIAMH,
coyeTras YCTHbIE M I[HUCBMEHHBIE IPUEMBI, BBIIOJHATL BBIYMCICHUSA C
UppalMoOHaIbHBIMU YUCIAMHU.

HaxomuTe 3HaueHHs CTENEHENM C LENbIMU II0KA3aTelsIMU U KOPHEH;
BBIYUCIIATH 3HAYEHUS YHCIIOBBIX BBIPAKECHUM.

OKpyTisiTh JEUCTBUTENIBHBIE YHWCIA, BBINOJHATH NPUKUAKY PpE3yJbTaTa
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemrate nHEVHBIE M KBaAPATHBIE YPABHEHNS, YPABHEHHUSI, CBOAAIIMECS K HUM,
npocTeime JpoOHO-pallMOHAIbHBIE YPABHEHHMS.

Pemare mpocreimme cHUCTEMBI JBYX JIMHEWHBIX YpPAaBHEHUW C JABYyMS
IIEPEMEHHBIMM WU CUCTEMBI JBYX YPAaBHEHMH, B KOTOPBIX OJHO YpaBHEHHE HE
SBJISICTCSI IMHEWHBIM (TI0 BU3yaJIbHON OTIOpE).

Pemate mpocrelimme TEKCTOBbIE 3a7add ajareOpandeckuM CIOCOOOM C
IIOMOLIBIO COCTABJICHUS YPABHEHUS WM CHUCTEMBI JBYX YPAaBHEHUU C JBYMS
IIEPEMEHHBIMH.

IIpoBOaUTE MpOCTENUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUN, B
TOM YHCJI€ C TPUMEHEHHUEM IrpapuuecKuX MpeACcTaBleHul (yCTaHaBIMBaTh, UMEET
JIM YPAaBHEHHE WJIM CUCTEMA YPABHEHHI PELIEHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

PemaTe nMHEWHbIE HEPABEHCTBA, KBAJApPATHHIE HEPABEHCTBA; M300paxkaTb
pELIEHHE HEPABEHCTB HA YUCJIOBOM NPSMOM, 3alMCHIBATH PELICHHE C MOMOIIBIO
CUMBOJIOB.

Pemlate  cuCTEMBI JTMHEWHBIX HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIONIME KBAJpaTHOE HEPABEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YUCJIOBOM NPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 33/1a4.

DOyHKUNHA

Pacnio3naBate (yHKIMU H3y4eHHBIX BHIOB. [loka3piBaTh CXeMaTUYECKU



pacIoyioKeHUe Ha KOOPIUHATHOM IUIOCKOCTH rpadukoB ¢yHkumi Bupa: Y = KX,
k .
y=kx+b,,y=ax®+bx+c,y=x3y = x,y= ~ B 3aBHCHMOCTH OT 3HAYCHHIi

K03 UIIUEHTOB; OMUCHIBATH CBOMCTBA (PYHKIIMIA.

Ctpouth 1 U300paxkaTh CXEeMATUYECKU TpapUKU KBAAPATUUHBIX (YHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (DYHKIIH 1O MX TpaduKaM.

Pacnio3znaBaTh KBaJpaTHUHYIO QYHKLIHIO IO (POpMyJie, IPUBOIUTE IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUU.

YuciioBble MOCI€10BATEILHOCTH M IPOrPeccUuu

Pacno3naBaTh apuMeTHyecKyr0 M TI'€OMETPUYECKYIO IIPOrpEecCUu IpHU
Pa3HbIX CIOCO0aX 3aaHMsl.

BbINONMHATE  BBIYMCIEHUS C UCHOJb30BaHMEM (QOpMya N-TO 4ieHa
apu(pMeTHYeCKO U reoOMEeTpUYECKON MPOrpeccuid, CyMMbI NEPBBIX N 4YJIEHOB (C
OTOpOH Ha CIPABOYHYIO0 UHGOPMAIIHUIO).

Pematp 3amaum, CBS3aHHBIE C YHCIOBBIMH IOCJIEIOBATEILHOCTIMH, B TOM
YHUCIIe 3a/1a4d U3 PEAIbHOM >KM3HU (C MCIIOJNB30BAHUEM KaJbKYJISATOpPa, HU(PPOBBIX
TEXHOJIOTHUH).

®E/IEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUSA». 7-9 KIIACCBI
Hesu n3yyeHust yueOHOIo Kypca

OO6mue nenu uzydeHus: ydeOHOro Kypca «l'eomMeTpusi» NpeAcTaBlICHbl B
[TOOIT OOO. OHu 3aKIH0YAIOTCS, MTPEKIE BCETO B TOM, UTO HA YPOKaX Fr€OMETPUN
oOy4Jaronuiicss y4YuTCA TMPOBOJUTH JOKA3aTENbHbIE PACCYXIECHHS, CTPOUTH
JIOTUYECKUE YMO3AKIIOYEHUS, JOKa3bIBATh MCTUHHBIE YTBEPKIEHUS U CTPOUTH
KOHTPHPHUMEPHI K JIOKHBIM, IPOBOAUTH PACCYKACHUS «OT MPOTUBHOTO», OTINYATh
CBOICTBa OT MPHU3HAKOB, (POpMyJIMpOBaTh OOpaTHbIE YTBEpKAeHUsA. B oOyueHuu
YMEHHUIO PacCykJaThb COCTOMT Ba)KHO€ BOCIIUTATEIbHOE 3HAYEHUE W3YUYEHUS
reOMETPUH, IPUCYLIEE UMEHHO OT€YECTBEHHON MaTeMaTUUYECKOM MIKOJIE.

Bropoil 1enbr0 M3y4eHuss T€OMETPUH SIBIISIETCS HCIIOJIB30BAaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MAaTEMaTUYECKUX, TaK M NPAKTUYECKUX 3a/]ad,
BCTPEYAIOUIMXCSI B pEaJbHOM  KU3HU. OTOMY COOTBETCTBYET  BTOpaf,
BBIYMCIINTENbHAS JIMHUSA B MU3YYEHHHM F€OMETPUM B LIKOJE. [ 3TOro yduresto
peKOMEHyeTcsl ~ MoAOupaTh  3aJaud  OPAKTHUECKOro  Xapakrepa s
paccMaTpuBaeMBIX TE€M, YUYUTh OOYyYarOIIUXCS CTPOUTHh MAaTeMAaTUYECKHUE MOJENU
pea’bHBIX IKU3HEHHBIX CHUTYallMid, TPOBOJAUTH BBIUMCIEHUS U OLEHUBATH
aJIeKBaTHOCTh TOJIyYEHHOro pe3yibTaTa. KpailHe BaHO MOAYEPKHUBATH CBSI3U
T€OMETPUU C JAPYTUMH MPEAMETAMU, MOTUBUPOBATH KCIONB30BATh OMPEEICHUS
r€OMETPUYECKUX (PUTYP U MOHATUH, TEMOHCTPUPOBATH MPUMEHEHUE TOJTYUEHHBIX
yMeHUM B (U3MKE M TEXHHKE. ODTH CBA3M HauOoliee SPKO BUIHBI B TeMax
«Bekrope», «TpuroHomerpuyeckue COOTHOLICHUS», «MeTon koopAauHaT» U
«Teopema Iludaropar.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe



CornacHo y4eOHOMy MmuaHy B 7-9 KiaccaXx HM3y4yaeTcsi y4deOHBIH Kypc
«I'eoMeTpusDy, KOTOPBIM BKJIIOYAET CIEIYIOIINE OCHOBHBIE PAa3Jeibl CONECPKAHMUS:
«['eomerpuueckue GuUrypsl M HUX CBOMCTBa», «VI3MepeHHE TEeOMETPUUYECKUX
BEJINUMH», A Takxke «JleKapTOBBl -KOOPAMHATBI HA IUIOCKOCTH», «BekTopbi»,
«/IBmxenus mnockoct» u «lIpeobdpazoBanust nogoous».

Y4eOHBIi MJ1aH MpeaycMaTpruBaeT U3yueHHnEe TeOMEeTpUU Ha 6a30BOM YPOBHE,
UCXOAs W3 He MeHee 68 yueOHBIX 4acoB B y4eOHOM TOAY, BCETO 3a TPU roja
oOyueHus — He MeHee 204 yacos.

COJIEPYKAHUE YUEBHOI'O KYPCA «"EOMETPHSI» (II0 TOIAM
OBYYEHUS)

7 KJIACC

Hauanenble nonsTrs reomerpun. Touka, npsimMas, OTpE30K, Jyd. YToJI. Buasl
yriioB. BeprukainbHble U CMEXHbIE yIUIBl. buccexkrtpuca yria. Jlomanas,
MHOI'OyroyibHUK. [IapaiineabHOCTh U NEPIEHIUKYIISIPHOCTD IPSIMBIX.

*CummeTpuunbie  Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHU™S,
IIpuMepbl CUMMETPHUU B OKPYKaIOIEM MUPE.

*(OCHOBHBIE TOCTPOEHUSI C TOMOUIBIO LIUPKYJIS U TUHEHKU™ .

Tpeyronbauk.  Beicota, Menmana, OuccekTpuca, HUX  CBOMCTBa.
PaBHOOEIpeHHBIN U PAaBHOCTOPOHHUM TpeyrojabHUKU. HepaBeHCTBO TpeyrojabHUKA.

CBoiicTBa W TpPU3HAKK PABHOOEAPEHHOro TpeyroiabHuka. IlpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBOMCTBA M IPU3HAKY NAapaJUIEIbHBIX NPAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
BnenrHue yriel TpeyroybHUKA.

[IpsMoyrosbHBIM  TPEYroabHUK. (CBOMCTBO MEOWAHBl MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUNIOTEHY3€. [Ipr3Haky paBeHCTBa PSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB. [IpsMOYTONIbHBIN TPEYTOIBHUK C YIioM B 30°.

HepaBeHnctBa B reomeTpuu: *HEpaBEHCTBO TPEYroJIbHUKA™, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJibllIeM yrijie ¥ OOJIbLIeH CTOpOHE TpEeyroJibHUKA.
IleprieHIUKY ISP ¥ HAKIIOHHAS.

*T'eomeTpuueckoe MecTO ToueK.* buccekrpruca yrina W CcepeIuHHbBIN
IIEPIICHINKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpy»XKHOCTb M KpYyr, XOplla M JHAMETP, HUX CBOMCTBA. B3aumHoe
pacIoNoKEHUE OKPYKHOCTU M npsiMoi. KacarenbHas U cekymas K OKpPYKHOCTH.
OKpy»XHOCTb, BOHMCaHHas B yroj. BnucaHHas W onucaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YetpipéxyronbHuku. [lapamnenorpamm, ero npu3Haku 1 cBocTsa. YacTHble
cllyyau MapajuieiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoicTBa. Tpamerusi, paBHOOOKas Tpamerus, €€ CBOMCTBA M TMPHU3HAKHU.

3 3nech u manee * * 0603HAYEHB! TEMBI, H3yYeHHE KOTOPBIX HPOBOJNTCS B 03HAKOMHTEILHOM IiaHe. Ilemaror
CaMOCTOSTEIIFHO OIPECIISICT 00bEM H3y4aeMOro MaTepuara.



[IpsimoyroJibHas Tpaneuus.

*Merton yaBoenus: Meauansl. LleHTpanbHas cuMMeTpusl.

Teopema ®aneca u Teopema O MPONOPLHOHAIBHBIX OTpe3kax. CpegHue
JIMHUY TPEYTroJibHUKA U Tpaneuuu. L{eHTp Macc TpeyrojabHuKa.

[TogoGue TpeyroapHUKOB, KodhdumueHnT momodus. IlpusHaku momoOus
TpeyroJbHUKOB™. [IpuMeHeHne noao0us Mpu peIIEeHUU IPAKTUYECKUX 3a1a4.

CpoiicTBa Tuiomaneil reomerpuueckux ¢uryp. PopMynbsl s TUIOMIAAHA
TpPEYroJIbHUKA, MapajuiesorpamMma, pomOa u Tpanenuu. OTHOIIEHHE IJIomaIeH
oA0OHBIX (GUTYD.

Brrunciienne miomaneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu pemieHun
MPAKTUYECKUX 33/1a4.

CHHyC, KOCHHYC, TAaHF€HC OCTpPOTO yIJIa MPSIMOYTOJBHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. TpUrOHOMETpUYECKHE (DYHKIIHMH
yriioB B 30°, 45° u 60°.

Bnucannbele W LEHTpajdbHBIE YIJIBI, YTOJ MEXKIY KacaTelIbHOM M XOpIOM.
VYriuel  Mexay —XopaaMu M CeKylUIMMHU. BrnmcaHHele W ONKCaHHBIE
YEeThIPEXYTOJIBHUKHA. B3auMHOE pacmnoyioKeHne ABYyX OKpykHocTter. Kacanue
OKpykHOCTEH. OOI1IMe KacaTeNbHbIC K IBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TaHrenc yrinoB ot 0° pmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TEOpPEMa CHHYCOB.
Pemenue npakTH4ecKux 3a7a4 ¢ UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CHUHYCOB.

*TIpeobpazoBanue noapoous. [1logodre cOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema O MNpPOU3BEAECHHH OTPE3KOB XOpA, TEOPEMBI O IPOU3BEICHUHU
OTPE3KOB CEKYLINX, TEOPEMA O KBAJIpaTe KacaTeIbHON™.

Bektop, amnmHa (MOmyNb)  BEKTOpa, COHANpPaBJICHHBIE  BEKTOPBHI,
IIPOTUBOIIOJIOKHO HAITPABIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpalyMyd HaJ BEKTOpaMH. Pa3nokeHwe BEKTOopa MO ABYM
HEKOJIMHEAapHbIM BekTopaM. KoopauHaTel BekTopa. CKajasipHOE MPOU3BEAECHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlekapToBbl KOOpJMHATBI HAa IUIOCKOCTH. *YpaBHEHUS MOpIMOU™ W
OKPY’KHOCTH B KOOpJMHATAaX, IMEPECEUCHUE OKPYKHOCTEH M MpsMbIX. Merton
KOOPJIMHAT U €r0 NPUMEHEHUE.

IIpaBuibHBIE MHOTrOYroJIbHUKH. JlnmHa OKpykHOcTH. ['pagycHas wu
paaviaHHas Mepa yria, BBIYMCIEHHME JUIMH IOyr OKpyxHocTed. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

*JIBU>KEHUS TJIOCKOCTU U BHYTPEHHHE CUMMETpuu Guryp (3eMeHTapHbIE
npexacrasienus). [lapamtensHeiil nepenoc. [loBopot™.



[INTAHUPYEMBIE ITPEIMETHBIE PE3VJIbTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «I'EOMETPHS» (ITO
I'OJAM OBYYEHMN )

OcBoenne yuebHOro Kypca «I['eomerpusi» Ha ypoBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs JODKHO 00eCneunBaTh JOCTHIKCHUE CICAYIOIIUX MPEIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:

7 KUIIACC

Pacmo3HaBaTh W3ydeHHBIE TEOMETPUYECKUE (UTYPBI, OIPEACIATh HX
B3aMMHOE PAacCIOJIOKEHUE, H300pakaTb TI'€OMETpUYECKHE (DUTYpBI; BBIIOJHATH
YEPTEKH MO YCIOBUIO 3a7a4d. I3MepATh TMHENHBIE U YIJIOBBIE BEJIMYUHBI. Pemarth
3a71a4M HA BBIYKMCIIEHUE JIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenate TpyOyr0 OLIGHKY JMHEWHBIX W YTJOBBIX BEIWYUH IPEIMETOB B
pealbHON KW3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasmepbl ITHX
0OBEKTOB T10 TOPSIIKY BETUYUHBI.

CTtpouTh YepTeKHM K TCOMETPHYECKUM 3ajadyaM (C HCIOJIb30BAaHHEM
CMBICJIOBOM OIOPBI: HABOSAIINE BOIPOCHI H/WIH alrOpUTMa YIeOHBIX JCHCTBHI).

[Tonb30BaThCsl NpPU3HAKAMU PABECHCTBA TPEYTOJBHUKOB, HCIOJIb30BAThH
MIPU3HAKKA U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJBHUKOB IPU PEIICHUHN 3a1a4.

[TIpoBoaNTH NOKA3ATENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCA MpPU3HAKAMU PABEHCTBA MPAMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJMAaHBI, MPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJIbHUKA,
B PEIICHUU TEOMETPUUECKHUX 3aJ]1a4 (C UCIOJIb30BaHUEM 3PUTEIIBHON HATJISITHOCTH
1/ BepOabHOM OMOpHI).

OnpenensaTe napauieTbHOCTb MPSIMBIX C TOMOIIBIO YTJIOB, KOTOPHIE 00pa3yeT
C HUMHM cekyias. OnpeaensiTh MapajieIbHOCTh MPSMBIX C TTOMOIIBIO PAaBEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU O TOYEK APYTOU MPSAMOM.

Pemrars 3amaun Ha KiieTyaToi Oymare.

[IpoBoaUTH BBIUMCICHUS M HAXOJWUTh YHUCIOBBIC U OyKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUUECKUX 3a7a4ax C UCIIOJIb30BAHUEM CyMMBI YTJIOB TPEYTOJIbHUKOB
U MHOTOYTOJIBHUKOB, CBOWCTB YTIJIOB, OOpPa30BAaHHBIX MPU MEPECECYCHUH JBYX
MapaJyIeIbHBIX MPAMBIX CEKYIIEH. Pemars npakTHyecKue 3aa4ui Ha HaXOXKICHUE
YIJIOB.

Nmets npencTaBiieHUE 0 MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

DopMyIUPOBATH OMNPEICICHUSI OKPYXKHOCTH WU Kpyra, XOpAbl U JUaMeTpa
OKPY>KHOCTH, TT0JIb30BaThCSA UX CBOWCTBAMHU. Y METh NPUMEHSATH 3TU CBOMCTBA IMPHU
pellIeHuN 3a7ay.

OpueHTHpOBaTbCA B  TMOHATUSX: ONWCAHHAs OKOJO  TPEyroJibHUKa
OKPY>KHOCTB, IIEHTP OMUCAHHOW OKpY>KHOCTH. OmepupoBaTh Ha 0A30BOM YPOBHE
dbakTamMu 0 TOM, YTO OMCCEKTPHUCHI YTJIOB TPEYTOJbHHUKA MEPECEeKAIOTCS B OHOU
TOYKE, U O TOM, YTO CEPEIMHHBIC MEPHEHIUKYISPbl K CTOPOHAM TPEYroOJIbHUKA
IIEPECEKAIOTCS B OTHOU TOUKE.

OpueHTHpOBAaThCSI B TIOHATHSAX W ONEPHPOBATH Ha 0a30BOM YpOBHE:



KacaTelibHasg K OKPYXKHOCTH, T€OpeMa O MNEPHEHIUKYISPHOCTH KacaTelIbHON U
paanyca, NPOBEAEHHOTO K TOUKE KaCaHUS.

Nmers mpencraBiieHUE O MPOCTEHIINX T€OMETPUUYECKHX HEPABEHCTBAX, MX
MPAKTUYECKOM CMBICIIE.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKHUE TOCTPOCHUS C MOMOIIBIO IUPKYJISI U
JIMHEWKHU.

8 KVIACC

Pacno3HaBaTh OCHOBHBIE BHJABl YETBIPEXYTOJBHUKOB, HMX 3JEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU NPH PEUIEHUH T€OMETPUUECKUX 3aa4.

OpHueHTHPOBATHCS B MOHATUHA — TOYKH MEPECEUEHUS] MEANAH TPEyTrOJIbHUKA
(LieHTpa Macc) B pelieHrHr 3a1ad.

BitageTs NOHATHEM CpeAHEN JIMHUU TPEYTrOJbHUKA U TPAIECLUH, TPUMEHSTh
UX CBOWCTBAa IIpU PEIICHWH MPOCTEUIINX TE€OMETpUYEecKuX 3anad. Vmers
npexacrasieHue o teopeMe daneca M TeopeMe O NMPONOPLUUOHAIBHBIX OTPE3KaXx,
OPUMEHATh UX JUIsl PEUIeHHs IMPaKTUUYECKUX 3ajad (C OMopoil Ha 3PUTEIbHYIO
HaTJISITHOCTD ).

[IpuMeHsTh NpU3HAKK TOA00US TPEYrOJbHUKOB B PEIICHUU HECIOXKHBIX
F€OMETPUYECKUX 3a/aY.

[Tonb3oBaTbea Teopemoil Iludaropa nns pemeHuss reoMETPUYECKHX H
MPaKTUYECKUX 3a]1a4.

Brnagete mNoOHATHAMM CHUHYCAa, KOCHMHYCa M TaHI€HCa OCTpPOro yIJia
IPSIMOYTOJIBHOTO TPEyrojbHUKA. 110J1630BaThCsl STUMU MOHSTHIMU JJISl PELICHUS
MPaKTUYECKUX 3a/a4 (IpU HEOOXOIUMOCTHU C ONTOPON HA AJITOPUTM TIPaBUIA).

Boruucnate  (pasnuyHeiMH - criocob6amu)  (C OMOpPO Ha CIPaBOYHYIO
uHGOpMaIMIO) IUIOUIa[b TPEYroJibHUKA M IUIOMIAJM MHOTOYTOJbHBIX (UTYD
(MonB3ysICh, TJ€ HEOOXOIUMO, KaIbKYJIATOPOM). IIpUMEHSATh MOIy4YeHHbIE YMEHHUS
B [IPAKTUYECKHX 3a/1a4ax.

Bragere MOHATHMSMHM BIOMCAaHHOTO W LEHTPAJIBHOIO YIVIA, MCIOJB30BAThH
TEOPEMBI O BIIMCAHHBIX yIiaX, yriax MEXIy XOpAaMH (CEKYIIMMH) U YIJIe MEXIY
KacaTeJIbHOM Y XOPJAOU MPU PEIIEHUH NPOCTEHUIINX TEOMETPUUECKHUX 3a/1a4.

Bnaners moHATHEM ONKMCAHHOIO YETBIPEXYTOJIbHUKA, IPUMEHATH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTONbHUKA IPU PELICHUU POCTEHUIINX 3aa4.

[IpuMeHATh MOJTy4YEHHbIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaTeMaTHUYECKHE
MOJIeNIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TpPUMEHEHUEM TNOAO00US W TPUTOHOMETpHUM (MOJB3YSACh, T/I€ HEOOXOIUMO,
KJIBKYJISITOPOM).

9 KITIACC

3HaTh TPUTOHOMETpUYECKUE (QYHKUHUU OCTPBIX VYIJIOB, HAXOJUTh C HX
MOMOIIBIO PA3JIMYHBIE 3JEMEHTHI MPSMOYTOJBHOTO TPEYTroJNbHUKA («pelieHue
PSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaXxoauTh (C MOMOIIBIO KadbKyJISTOpPA) AJIUHBI
Y YTJIBI JIsl HETAOJTUYHBIX 3HAYCHUH.



ITonb30BaTbes GpopMyIaMu IPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JIJII HAXOXXJICHHSI COOTHOIICHHM MEXAy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU (C OMIOPOii HA CIIPABOYHYIO HH(OPMALIHUIO).

Hcnonbs30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOXKACHUS PA3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PELIEHUE TPEYTOJbHUKOBY), MPUMEHATH WX IPH
PELICHUH MPOCTEHIINX TEOMETPUUYECKUX 3aaY.

Brnagerp moHATHSAMH — mpeoOpa3oBaHMA  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOAO0HBIX Guryp. [lonbp3oBarbes cBOMCTBaMU 000U TPOU3BOIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI U HAXOAUTh YWl y NOJOOHBIX Quryp (1o
AITOPUTMY y4eOHBIX aelcTBUl). [IpuMeHsATh CBOMCTBA MOAOOMS B IMPAKTUUYECKUX
3aa4ax. YMeTh IPUBOJUTH IPUMEPHI OJOOHBIX GUTYDP B OKPYKAIOLIEM MUpE.

[Tonb30BaTbes TeopemMaMu (1O BHU3YaJbHOW OIOpE) O MPOU3BENECHUU
OTPE3KOB XOPJ, O MPOU3BENECHUH OTPE3KOB CEKYIINX, O KBaJApaTe KacaTeJIbHOM.

[Tonb30BaTbCAd BEKTOpaMH, MOHUMATh MX TF€OMETPUUECKUI W (PU3NYECKH
CMBICII, MPUMEHATh HMX B PEUICHUUM TEOMETPUYECKHX U (PU3MYECKHUX 3a/ad.
[IpuMeHsTh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB JIsl HAXOXKJACHHS IJIUH U YTJIOB.

[Tonb30BaTbCd METOJOM KOOpPJAMHAT HA IUIOCKOCTH, NPUMEHSATh €ro B
PEIICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/1aY.

Bragere NOHATUSAMU NPaBUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPYHOCTH,
JUIMHBI JIyTU OKPYXHOCTH M PaJMAHHON MEphl yIila, YMEThb BBIYMCISTH IUIOIIA/Ib
Kpyra M ero dyacrteid (c omopoil Ha crnpaBouHyl HHpopmanuio). [IpumeHsTH
NOJIyYEHHBIE YMEHUS B TPAKTUYECKHX 33]1a4ax.

Haxonuth ocu (WM UEHTPHI) CUMMETpUU (UTYp, TPUMEHSTH JIBUKEHUS
IUIOCKOCTH B NMPOCTEUIINX CITyYasiX.

[IpuMeEHATh MOJTYYEHHBIE 3HAHMS HA NPAKTUKE — CTPOUTH MAaTEMATHYECKHE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJIUTH COOTBETCTBYIOINE BBIUMCICHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TIE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).

OE/TEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» 7-9 KJTACCBI

esu n3yyeHust yueOHOro Kypca

B coBpemenHOM MUGPOBOM MUPE BEPOSITHOCTh M CTATHCTHKA IIPHOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTUUYECKUX MPUIIOKEHUHN, TaK U
X poiau B oOpazoBaHuu. KakIbIii 4eIOBEK MOCTOSIHHO NMPUHHMAET PEIICHHUS Ha
OCHOBE MMEIOIIUXCS Y HEro JaHHBIX. A Jisi 000CHOBAHHOTO TIPUHATHS PEIICHUS B
YCJIOBUSAX HEJAOCTaTKa WJIM H30bITKa WHOOpMaUM HEOoOXOAUMO B TOM YHCIIC
xopouio chOpMUPOBAHHOE BEPOSATHOCTHOE U CTATUCTHUYECKOE MbITIIeHUE. IMEHHO
MO3TOMY OCTPO BCTaJla HEOOXOAUMOCTh CPOPMUPOBATH y OOYYaAIOIIUXCS, B TOM
yucie obyuarnuxcs ¢ 3[1P, dyHKIMOHATBEHYIO TPaMOTHOCTh, BKIIIOYAIOIIYIO B
ceOs1 B KayeCcTBE HEOTHEMJIEMOM COCTABIISIONICH YMEHHE BOCIPUHUMATh U
KPUTUYECKA aHATU3UPOBATh WHGOPMAINIO, TPEICTABICHHYI0 B Pa3IUYHBIX
dbopmax, TOHMMATh BEPOSTHOCTHBIM XapaKTEP MHOTHX PEATbHBIX MPOIECCOB H



3aBUCUMOCTEM, TPOU3BOAUTH ITPOCTEUIINE BEPOSATHOCTHBIE PACYETHI. 3HAKOMCTBO C
OCHOBHBIMU IIPUHLIUIIAMU cOOpa, aHaIN3a U IPECTaBICHUS JAHHBIX U3 Pa3INIHbBIX
cdep KU3HU 00IIECTBA U TOCYIaPCTBA MTPUOOIIACT 00YJIAIONTIXCsI K OOIIECTBEHHBIM
WHTEpECaM.

B crpykType mporpaMmbl yueOHOTO Kypca «BeposiTHOCTh M CTaTHCTHUKa»
OCHOBHOM WIKOJIbI BBIJICIICHBI CIECAYIOIINE COAEPKATEIbHO-METOANYECKUE JIMHUU:
«lIpencraBnenne MAaHHBIX M ONMCATENBHASI CTATHCTHKA»; «BeposSTHOCTBHY;
«2IeMeHThl KOMOMHATOPUKNY; «BBeeHne B TeOprto rpadosy.

Conepxanne muHuM «IIpeacraBieHne JaHHBIX U ONUCATENIbHAS CTATUCTUKA»
CIIy>KMT OCHOBOM 1J11 (JOPMUPOBAHNUS HABBIKOB PA0OTHI ¢ UHPOPMALIUEH: OT YTCHMUS
U MHTEpIpeTaluy MHPOpMaALUH, NIPEACTABICHHONW B Ta0JIMIaX, HA AMarpaMMax U
rpa¢pukax 1o cOopa, NPEICTaBICHHUS M aHalu3a JAHHBIX C HCIIOJIb30BAHUEM
CTATUCTUYECKUX XapaKTEPUCTHK CPEIHUX M pacceuBaHus. Pabortas ¢ JAaHHBIMH,
oOyuaronuecs ¢ 3I1P yyaTcsi CUMTBIBaTh U HHTEPIIPETUPOBATH JAHHBIE, BHIJBUTATh,
apryMEHTHPOBAaTh W KPUTUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBIIUIATh HaJ
(dakTopamu, BBI3BIBAIOIIMMHM H3MEHUMBOCTh, W OLEHUBATh MX BIHSIHUE Ha
paccMaTpUBaeMbI€ BEIMYMHBI U ITPOLIECCHI.

NHTYHTHBHOE NpPEICTAaBICHUE O CIIyYalHOM M3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTE M TEHACHUHUN CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM IS
U3Y4YEHUsl TEOpUU BeposiTHOcTel. bombiioe 3HaueHue st oOywaromuxcs ¢ 3[1P
31€Ch HMMEIOT IIPAKTUYECKUE 3aJaHMsA, B YACTHOCTHU ONBITHI C KJIACCHUYECKUMU
BEPOSTHOCTHBIMHA MOJEIISIMH.

[ToHsiTHE BEPOSTHOCTHM BBOJUTCS KaK Mepa MpaBAOINOA00Ms CIIy4ailHOTO
coObITus. [Ipu u3yuenuu kypca oOy4daromuecs ¢ 3[1P 3nakomaTcs ¢ npoctermmumu
METOJAMM  BBIYMCIIEHHS BEPOSATHOCTEH B CIyYalHBIX 3KCIHEPUMEHTaX C
PaBHOBO3MOXHBIMHM 3JIEMEHTApPHBIMU HMCXOAAMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh W pelaTrh Oojee CIOoXKHbIE 3agaud. B Kypc BXOIsT
HayaJbHbIE IIPEACTABICHHUS O CIy4YalHBIX BEIMYMHAX MW HUX YHUCIOBBIX
XapaKTEPUCTUKAX.

Takke B paMKax 3TOr0 Kypca OCyILIECTBIISIETCS] 3HAKOMCTBO 00YYarOIIUXCS €
3IIP ¢ MHOXECTBAMM U OCHOBHBIMM ONEPALMSAMH HAJ MHOXECTBaMH,
paccMaTpUBAKOTCA NPHUMEPBl TNPUMEHEHMUS I PEIICHUS 3aJad, a TakkKe
UCITIOJIb30BAHUS B JPYTUX MATEMATHUECKUX Kypcax U YYeOHbIX MpeaMeTax.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

B 7-9 knaccax uzydaerca Kypc «BeposITHOCTh U CTaTUCTUKA», B KOTOPBIN
BXOoJAT pazaensl: «lIpeacraBieHue JaHHBIX W ONUCATENbHAs CTAaTUCTHKAY;
«BepoaTrHocThy; «DneMeHThl KOMOMHATOPUKNY; «BBeeHue B Teoputo rpadosy.

Ha usydyenue nmanHoro xkypca oTBOAHUT | ydeOHBINA 4ac B HEJETIO B TCUCHUE
KaXI0TO To71a o0ydenusi, Bcero 102 y4eOHbIX daca.



COHEPXXAHUE YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA
(ITO TOAAM OBYUYEHU )

7 KJIACC

[IpeacraBnenne JaHHBIX B BUJE TAOJHII, TUarpamMM, rpadukoB. 3amoIHEHNE
TaOJUIl, YTCHHE W TIOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) H
KpPYTOBBIX). UTeHHE rpaMKoOB peasibHbIX MpoleccoB. M3pneuenue nHbopmaium u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OmnucarenpHasi CTaTHCTHKA: CpellHee apuMEeTHUYecKoe, MeIuaHa, pa3max,
HaumOoJIblIIeE M HaUMEHbIIIEe 3HAUYCHHUS Habopa YHMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

*Cny4ailHeI SKCHEPUMEHT (OMBIT) U clydailHoe coObITHE. BeposTHOCTH U
yacToTa. PoJjib MaJIOBEPOSITHBIX U MPAKTHYECKU JOCTOBEPHBIX COOBITHI B MPUPOJIE
1 B 00mecTBe. MOHETa M HTpalbHast KOCTh B TEOPHU BEPOSTHOCTEH ™,

*T'pad, BepmmHa, pedpo. Crenenp BepmnHbl. Yucimo pédep U cyMMapHas
creneHb BepmvH. [IpencraBnenue o cBszHoctu rpada. Lenu n nukinsl. Iyt B
rpadax. O06xon rpada (disiepoB myth). IlpencraBieHue 00 OpPUEHTUPOBAHHOM
rpade. Pemenue 3anau ¢ momolisto rpadoB™.

8 KVIACC

[IpeacraBieHue NaHHBIX B BUAE TaOIUL, 1Uarpamm, rpa)ukoB.

MHOXeCTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBo. Onepauuu Haj
MHO’KECTBaMU: 00beIMHEHHE, TIepecedeHue, fonoaHeHne. CBONCTBa onepaluii Haj
MHOXXECTBAMHU:  NEPEMECTUTENIBHOE,  COYETATENIbHOE,  PacIpeNeuTeIbHOE,
BKIIOUeHU. Vcmonb3oBaHWe TpadUUEcKOro MPEACTABICHUS MHOXECTB IS
OMMCaHUS peaJbHbIX MPOLIECCOB U SIBIICHUM, P PELICHUHU 3a/a4.

*U3mepenne paccenBaHus JaHHBIX. [lucniepcust U CTaHIapTHOE OTKIOHEHUE
YHUCJIOBBIX HA0OPOB. JlnarpamMma pacceuBanus ™.

DneMeHTapHble COOBITUSL chaydaiiHoro ombiTa. CiydaiiHble COOBITHS.
BepostHoctr  coObITHII.  ONBITEI ¢ PaBHOBO3MOXKHBIMU  DJIEMEHTAPHBIMU
coObITusiMU. CiydaiiHbiii BRIOOP. CBSI3b MEXK]Ty MaJOBEPOSITHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBoiCTBa JE€pPEBHEB: E€IWHCTBEHHOCTb MYTH, CYIICCTBOBAHHUE
BUCSYEH BEPIIMHBI, CBS3b MEXK]y YUCIOM BepIMH M yuciaoM pédep. IlpaBuiio
yMHOXeHus. Perienue 3a1ad ¢ moMoIisio rpados.

[IpotuBomonoxueie coObiTus. Jumarpamma DOiinepa. OObeAUHEHUE W
nepeceyeHne coObiTuii. HecoBmecTHpie  coObiTHs. Dopmyna  CIOKEHUS
BEPOSITHOCTEW. YCJIOBHAsE BEpOATHOCTh. [IpaBmiio ymHOXeHus. HesaBucumbie
coobrtus. [lpencraBnenue skcriepuMeHTa B BUIE JepeBa. Pemienue 3amay Ha
HaXOXKJEHUE BEPOSITHOCTEH C IOMOILBIO JIEpEBA CIYYallHOIO JKCIIEPUMEHTA,
auarpamm Oitnepa™.

4 31ech u manee * * 0603HAYEHBI TEMBI, H3yUEHHE KOTOPBIX NPOBOANTCS B 03HAKOMHTEILHOM IiaHe. [lexaror
CaMOCTOSTEIIFHO OIPECIISICT 00bEM H3y4aeMOro MaTepuara.



9 KJTIACC

[IpencraBnenne JaHHBIX B BUAE TaOnMIL, JuarpamMm, rpaguKoB,
MHTEpIIpEeTals JaHHbIX. YTEHHE U MOCTpOEHUE TabJIUL, TuarpaMm, rpaguKoB 10
peabHBIM TaHHBIM.

[TepectanoBku u pakropuain. CoueTaHusi U YUCIO coueTaHUU. * TpeyroibHUK
[Tackayga™. Pemenue 3aa4 ¢ UCMOIb30BaHUEM KOMOWHATOPUKH.

*T'eomeTprueckast BepoATHOCTh. CiydailHbI BBIOOp TOYKHM U3 (UTYPHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPY>KHOCTH™.

Ucnertanue. Ycnex u Heynaya. Cepus HcnbITaHUM 10 IepBoro ycnexa. Cepus
ucnbelTanuii bepayum. BeposaTHocTu coObITHII B cepun UCTibITaHUN bepHyu.

Ciy4aiiHass BEJIMYMHA W PACIPENCIICHUE BEPOATHOCTEW. MaTeMaTudeckoe
oXpJaHue u aucnepcusd. llpumepbl MaTreMaTHMYecKOro  OKHJIAHUSA — Kak
TEOPETHUYECKOTO0 CPEINHET0 3HAYECHMs BEJIMYMHBL. MaTeMaTHdyeckoe OXUAAHUE U
JUCIEPCHUS.  CIYyYalHOM BEIWYMHBI «YHUCJIO YCIEXOB B CEPUU HCIBITAHUU
bepnymm».

[Tonsitue o 3akoHe OonblIuX yKces. V3MepeHue BepoOsTHOCTEN ¢ MOMOIIBIO
4yacToT. Ponb 1 3HaueHune 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOIIECTBE.

I[INTAHUPYEMBIE ITPE/IMETHBLIE PE3VJIbTATBI OCBOEHUA
®EJIEPAJILHON PABOYEM ITPOI'PAMMBI KYPCA «BEPOSITHOCTH U
CTATUCTUKA» (ITO TOJAM OBYYEHUA)

[IpenMeTHble pe3yJIbTaThl OCBOCHUS Kypca «BeposTHOCTh M CTaTUCTUKA» B
7-9 xnaccax XapakTepHU3yIOTCS CIASAYIOMUMHA YMEHUSIMH.

7 KJIACC

Yutareh HHQOpMaLMIO, MPEACTABICHHYIO B Ta0nMIax, Ha JIuMarpammax;
OpEJCTaBIsATh JaHHble B BUAE TaOJdMIl, CTPOUTH JUArpaMmbl (CTOJOUKOBBIE
(cronbuatbie) W KPYroBbl€) MO MacCHBaM 3HAYEHHA (C HCIOIb30BAHUEM
3pUTEIHLHON HATTISAHOCTH W/UITK BepOAIbHON OTIOPHI).

OnuceiBaTh M HMHTEPIPETHUPOBATH  PEAIBHBIE  YHWCJIOBBIE  JaHHbIE,
MPE/ICTaBJIICHHBIC B TAOJINIIAX, HA TUarpamMMax, rpadukax.

OpueHTUpOBaTbCA B MOHATHUAX U ONEPUPOBATH UMH Ha 0a30BOM YPOBHE:
cpenHee apupMeTHyecKoe, MeJIuaHa, HauOojblllee W HauMEHbIIEe 3HAYCHMUS,
pa3zmax.

Nmers mpencraBiieHHWE O CIIy4alHOM HM3MEHUYMBOCTM Ha IIpUMEpax ILIEH,
(bu3MYecKuX BEJIMYUH, aHTPONOMETPUYECKUX [IaHHBIX; UMETh MPEACTABICHHUE O
CTaTUCTUYECKON YCTOMYHUBOCTHU.

8 KVIACC

N3Bnekate u 1peoOpa3oBbIBaTh WH(POpMAIMIO, TPEACTABICHHYIO B BHU/IC
Ta0uIl, JUarpamMm, rpauKoB; MPEACTABISATh JaHHbIC B BHJI€ TAOJIMII, TAarpaMm,



rpaduKoB.

OnucelBaTh MOCJAE COBMECTHOIO aHajlW3a JaHHBIE C  ITOMOIIBIO
CTATUCTUYECKUX TOKa3aTeJeh: CpeHUX 3HAYECHUW U MEp paccerBaHus (pa3Max,
JUCTIEPCUSI U CTAaHAAPTHOE OTKJIOHEHHE).

HaxoauThs 9acTOTHI YUCIOBBIX 3HAUYCHUM M YaCTOTHI COOBITHI, B TOM YHCIIC
o pe3yjabTaTaM HW3MEPECHUNW W HaOMIOACHWHN (C HCIOIh30BAHUEM 3PUTEIHLHOU
HaTJISTHOCTH W/WJIHA BepOaTbHOM OMOPHI).

HaxoauTe BeposSTHOCTH CIy4alHBIX COOBITHI B OMBITaX, 3HAs BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM UYHCIE€ B OINbBITaX C PABHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU COOBITUSAMM (C MCIIOIB30BAaHUEM 3PUTEIILHON HATJISIHOCTH W/WJTU
BepOaIbLHOM OTOPHI).

NmeTts mnpencraBieHue o TpaduUecKUX MOJACIIX: ACPEBO CIy4ailHOTO
AKCIIEpUMEHTA, TUarpaMMbl Diliepa, YMCcIoBas npsMmas.

OnepupoBaTh NOHATUSMH Ha 0230BOM YpOBHE: MHOXKECTBO, MOJIMHOKECTBO;
BBITIOJIHATh ~ ONEpaldd HaJl MHOXECTBaMHU: OOBEIUHEHHUE, TepeceUeHue,
JIOTIOJITHEHUE; TIEPEUUCIISITh DJIEMEHThI MHOYKECTB; IPUMEHATH CBOMCTBA MHOXKECTB
(C UCTIOJIb30BAHUEM BU3YaJILHOM OIMOPHI).

NmeTts npencraieHue o rpaduueckoM MpeICTaBICHUE MHOKECTB U CBA3EH
MEXJy HUMU JJIsl ONUCAHUSI TIPOILIECCOB M SIBJICHUN, B TOM YKCIIC MPU PEIICHUU
3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U KyPCOB.

9 KJIACC

W3Bnexkatp u 1npeoOpa3oBbIBaTh HHPOPMAILMIO, TMPEICTABICHHYIO B
pa3NUYHBIX HMCTOYHHKAX B BUJE TAaOMUL, AuUarpaMm, IpadHKoOB; MPEICTABIATH
JAaHHBIC B BUE TaOIUII, TUarpamm, rpauKoB.

Pemarp npocreiinine 3aiayd OpraHU30BaHHBIM IEpeOOpPOM BapHUaHTOB, a
TaK>Ke C UCIOJIb30BaHUEM KOMOMHATOPHBIX MTPaBUJI U METOJIOB.

HNwmets npeacraBneHre 00 OMUCATENIbHBIX XapaKTEPUCTUKAX ISl MACCHUBOB
YUCJIOBBIX JAHHBIX, B TOM YHUCJIE CPEIHUE 3HAYCHUsI U MEPBI PACCEUBAHUS.

HaxoauTbs 4acTOThl 3HaYEHHUI U YaCTOTHI COOBITHS, B TOM YHCIIE MOIb3YSICh
pe3ynbTaTamMu MPOBEAEHHBIX U3MEPEHHN U HAOI0IEHUH (C OTTOPOI Ha CITPABOYHYIO
uH(popMarIuio).

Haxonutb BEpOSTHOCTH CIIy4ailHbIX COOBITHMI B M3YUYEHHBIX ONBITAX, B TOM
YHCJIE€ B OMNbITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMU, B CEPHUSX
VCIIBITAaHUU J10 IIEPBOT0 yCIIEXa, B CEPUAX UCIIBITAHUN bepHyu.

Nmers mnpencrasiaeHue O Clay4alHOW BEJIIMYMHE U O pPacClpelnesICHUU
BEPOSITHOCTEN.

HNmeTs mnpencTaBieHWe O 3aKOHE OOJBIIUX YHCEN Kak O MpPOSBICHUU
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINUX YHUCEI B
pUpojie U 00IIEeCTBE.






TEMATHUYECKOE IINTAHUPOBAHUE

TeMaTtnueckoe MJIAHUPOBAHUE U KOJUYECTBE YaCOB, OTBOJUMMBIX HAa OCBOCHUE KaXKJOW TeMbl y4eOHOro mpeaMera
«Marematukay QenaepaabHON aTanTHPOBAaHHOW OCHOBHOW 00pa30BaTEeIbHON TPOTrPAMMBbI OCHOBHOTO OOIIIETO 00pa30oBaHUs
00yUaroIuXxcs ¢ 3a/IeP>KKOU MCUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIAAAIOT C COOTBETCTBYIOIINM pa3AesioM (enepaibHoil
pabouelt mporpaMmMbl yueOHoro npeamera «MaTemaTuka» o0pa3zoBaTeIbHON TPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUsl.
[Tpu aTom Opranuzaniysi BnpaBe caMa BHOCUTh U3MEHEHUS B COACPKaHUE U paclipe/ieiieHne yueOHoro MaTepuana rno rogam
oOyueHHus, B MOCIEI0BATEIbHOCTh M3Y4YCHUSI TEM U KOJMYECTBO YAaCOB HAa OCBOCHHUE KaXKJIOW TEMBI, OIpeeieHue
OpraHu3aloHHbIX (opM oO0ydeHuss U T.1. (OOOCHOBAHHOCTH JAHHBIX HW3MEHEHUM OMpENeNseTcs BBIOPAHHBIM
oOpazoBarenbHOM opranmzamuert YMK, WHAMBUAYaNbHBIMU TNCUXO(QU3UYECKUMH OCOOCHHOCTSAMH KOHKPETHBIX
oOyuaroruxcs ¢ 3I1P, cTenenpl0 yCBOGHHOCTH UMU YUEOHBIX TEM, PEKOMEHAAIMIMHU TI0 OTOOPY M ajanTaluyd y4eOHOTO
MaTepHaa 1o MaTeMaTuKe, peAcTaBiIeHHbIMU B [losicHUTENBHOI 3amucKe.

5 knace (He menee 170 1)

Ha3Baumue
pa3nesa (Tembl)
Kypca (4Mci10

OcHoBHOE CoIEpiKaHue

OcHoBHbBIE BHABI 1eSITEJIbHOCTH oﬁyqamumxcn

4acoB)
HarypanabHbie Jecsatuunas cucrema cuucieHus. Pan HarypanbHbIX uMcen.|UdTaTh, 3anuchbiBaTh, CPaBHUBATh HaTypajbHbIE YHCIA,
uncia. leiicrBust ¢ |Hatypanenbiit psax. Yucno 0. HarypanpHble Yuncna Ha|y4acTBOBaTh B O0CYKIEHHH CHOCO00OB YIOPSIOYMBAHUS
HATYPaJbHBIMH KOOp-AMHATHOM npsAMoi. CpaBHEHUE, OKPYTJIEHUE HaTypPAIbHBIX | YUCEIL.
yncIaMu YHCEJL. N300paxkars KOOPIMHATHYIO MpSIMYI0, OTMeYaTh YHCIa

(43 1)

Apudmerndeckue ACHCTBUS C HATYpPAIbHBIMH YHCIIAMHU.
CBolicTBa HyJISI MPHU CIOKEHUH W -yMHOXEHHUH, CBOMCTBA
€IUMHHIIBI  Npu  yYMHOXeHMM.  llepemecturensHOoe U
COYETaTeIbHOE  CBOMCTBA  CJIOXKEHHS W YMHOXCEHMHS,
*pacIpeenuTeIbHOe CBOHCTBO YMHOKEHU™ 4.

TOYKaMHM Ha KOOPAMHATHOW NpPSAMOM, HAXOAUThb KOOPIWUHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaiabHOro psiaa, ynucen 0 u 1 npu
CJI0)KEHUH U YMHOXKEHUM.

Hcnonb3oBaTh NPpaBHIIO OKPYTIIEHNS HATYPAJIBHBIX YUCEN IIPU
HE00XOMMOCTH C ONOPOil Ha AJITOPUTM MpaBUIIA.




*JlenuTenun W KpaTHbIE™ 4YHMCIA, pa3JIOKEHUE 4YHUCIIa Ha
MHOuTenu. Jlemenue ¢ ocratkoM. lIpocTteie M cocTaBHBIE
yucna. *IIpusnaku genmumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HATYpaJIbHBIM [TOKA3aTEIEM.

Yucnoble BEIPAKEHUS; TIOPAIOK JAECHCTBUMN.

Pemienue TekcToBBIX 3a/1a4 Ha Bce apudMeTHuecKue AeHCTBys,
Ha JIBJKEHUE U MOKYIIKH.

BopinoaHaTs apudmerudyeckue JAeCTBUS C HATYPaAIbHBIMU
YHUCIIaMHU, BBIYMCJISATH 3HAUYCHUS YHUCIIOBBIX BBIPAKCHHHA CO
CKOOKamu 1 0e3 CKOOOK.

3anuchIBaTh IPOU3BECHUE B BUJIC CTETICHH, YHTATH CTEIICHU,
HCIOJIb30BATh TEPMHHOJIOIHI0 (OCHOBaHHUE, IOKa3aTellb),
BBIYHC/ISATh 3HAYEHHs] CTENEHEH TpH HEOOXOAUMOCTH C
BHU3yaJbHOW OMOPO.

BbINOJHATL NPUKUAKY M OIEHKY 3HAYCHUM 4YHMCIIOBBIX
BBIPQXCHUI, MpeajiaraTb 1 NPUMEHSITh NMPUEMBI NIPOBEPKH
BBIYMCIICHUM.

Hcnonb30BaTh MNpu BBIYUCICHUSAX TepeMeCTHTeJbHOe U
coueTarejibHOe CBOMCTBA CJOKEHHSI W  YMHOKEHWHs,
*pacnpeneuTeTbHOE CBOWCTBO YMHOKEHUs™;
dbopMymupoBaTE W TPUMEHSATH MPaBWIA MPeodpa3oBaHMs
YHMCJI0BbIX BbIPA:KEHU HA OCHOBE CBOMCTB apu(PMeTHYeCKHX
AelcTBHIA MPU HEOOXOAMMOCTH C HANPABJISIOLIEH MOMOIIBIO.
®opmMyaupoBaTh ONpeneJeHHsl JEIUTeNs M KpaTHoOro (c
OMOpPOM Ha aJITOPUTM IPaBUJIA), HA3BIBATH JCIUTENIN U KpaTHbIE
4lClia; Pacmo3HaBaThb IIPOCTBIE UM COCTaBHBIE  YMCIIA;
(hopMyJMpoOBaTH U MPUMEHSATH MPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha AIrOPUTM IMpaBHUJa); MPUMEHSTH
AJITOPUTM  PA3JIOKEHUs] YHCIa Ha TMPOCThle MHOXHUTENH;
HAXOUTh OCTaTKU OT JIEJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh WCTHHHBIC U JIOXKHBIC BBICKA3bIBAHUSA O
HaTypaJIbHBIX YNCIIAX, MPUBOAUTH MPUMePbI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3BIBAHUS M OTPHUIAHMS BbICKA3bIBaHUI O
CBOICTBaxX HaTYpaJIbHBIX YHCEI C OMOPO Ha oOpasell.

Pemath TEKCTOBBIE 3aJaud apU(PMETHUYECKUM CIIOCOOOM,
HCI0JIb30BAaTh 3aBHCHMOCTH MEXy BEITMYUHAMHU (CKOPOCTH,
BpEMsI, PACCTOSIHHE; 11€HA, KOJIWYECTBO, CTOUMOCTh H JIp.) TIPH
HEOOXOIMMOCTH C MCHOJIB30BAHUEM CIPABOYHOW MH(OPMAIIUU:
AHAJIM3MPOBATH TEKCT 3a/1a4M, nepedopMyJIHPOBATH YCIOBHE,
U3BJIEKATH HEOOXOUMBIE TTaHHBIE, yCTaHABJIUBATH
3aBUCUMOCTH MEX]y BEJIMYMHAMHU IPHU HEOOXOIUMOCTH C




HAaIpaBJIIOIIEH TOMOLIBIO.

MoaenupoBaTh XOJ PELIEHUS 33Ja4d C IOMOILBIO PUCYHKA,
CXEMBI, TaOIHLIBI.
[IpuBoauTs, pa3douparts
pelIeHU  TEeKCTOBBIX  3ajay
HAIPAaBJIAIOIIEH TOMOIIBIO).

C nomompbi0 neJarora OLEHMBATh IIOJIyYEHHBIH pPE3yJIbTaT,
OCYLIECTBJATHL  CaMOKOHTPOJb,  IpPOBEpPsisl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OLINOKH.

*Pemars 3a7a4uu ¢ MOMOIILIO Nepedopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

pasinyHbIC
(ipu

peIlleHus, 3aIucCH
HEOOXOOUMOCTA €

Harasanasn
reomerpus. JJuHuu

Ha IMJIOCKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, Jyd. Jlomanas. VM3mepenue ATuHBI
OTpe3Ka, METPUYECKHE  E€OUHULBl W3MEpPEHUs  JJIUHBI.
OKpy’>KHOCTb U KpYT.

[Tpaktuyeckas pabora «IlocTpoeHue y3opa U3 OKpyKHOCTEW.

VYron. Ilpsmon,
N3mepenue yrios.

OCTpBIM, TyNOW W pPa3BEPHYTHIA YIJIBL.

[Tpaktuyeckas pabora «IlocTpoeHue yriosy.

Pacno3naBarp Ha 4eprekax, pHUCYHKaX, OINHUCHIBATD,
UCIIONIB3YSl TEPMHUHOJIOTMIO, W M300paxaTb C IIOMOIIbIO
YepTEKHBIX ~ MHCTPYMEHTOB  (MIpM  HEOOXOJMMOCTH IO
BHU3YaJbHOW OIOpE): TOUKY, MPSAMYIO, OTPE30K, JIyd, Yrodi,
JIOMaHY10, OKPY>KHOCTb.

Pacno3HaBaTh, MPUBOAUTH NMPUMeEPbI OOBEKTOB PEAILHOTO
MHUpa, UMEIOUMX (OpMYy H3YyUEHHBIX (UTYp, ONEHUBATH WX
JIMHEWHBIE pa3MEPBI.

Hcnoab30BaTh JTUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI IS
IIOCTPOEHMSI U U3MEPEHMS: M3MEPATh JJIMHY OTPE3Ka, BEJIUYNHY
yINia; CTPOMTHh OTPE30K 3aJaHHOW JUIMHBI, YTOJ, 3aJaHHON
BEJIMYMHBI;, OTKJIAIBIBATH LIUPKYJIEM PAaBHBIE OTPE3KH, CTPOUTH
OKPY>KHOCTb 33JJaHHOT'O pajnyca.

N3o006paxkars KoH(Urypanuu reoMeTpuueckux ¢uryp us
OTPE3KOB, OKPYKHOCTEM, HMX 4YacTed Ha HEJIMHOBAHHOM U
KJIeTyaTol Oymare; mpeajaratb, ONMMCHIBATH M 00CYKIATh
Croco0bl, AaJrOPUTMbI IIOCTPOCHMS IIOCIE COBMECTHOIO
aHaIM3a.

Pacno3HaBath M M300paxkaTh HAa HEJIMHOBAHHOM U KJIETYATOU
Oymare TmpsMOW, OCTPBIMA, TYMOW, pa3BEPHYTHIA  YIJIBL;
CPaBHHMBATH YIJIBL.




BoruncasiTe JUIMHBI OTPE3KOB, IOMAHbIX.

IlonuMaTh M HMCHOJB30BATH TMPH PelIeHHWH 3ajJa4
3aBHCMMOCTH MEXIy €IMHUIIAMU METPHUYECKON CHCTEMBI MED;
3HAKOMMTBCSI C HEMETPHUECKUMH CUCTEMaMHU MEP; BbIPAKATh
JUIMHY B Pa3JIMYHbIX €MHUIIAX U3MEPEHUs PU HEOOXOAUMOCTH
C OIOPOH Ha CIIPAaBOYHYIO HH()OPMAIIHIO.

HccnenoBarh GUrypsl 1 KOHQUTypalnu, UCTIONb3Ys U(GPOBHIE

peCypCHlL.

OOLIKHOBEHHEIE
npoou
(48 u)

HpoOb. IlpaBunbHble M HemnpaBwibHbIE ApoOu. OCHOBHOE
CBOMCTBO ApoOu. CpaBHEHUE TPOOEH.

CrnoxeHue U BlYMTaHUE OOBIKHOBEHHBIX ApoOeil. CmelaHHas
npoOb. YMHOXEHHE U JeJeHHEe OOBIKHOBEHHBIX JApOOEii;
B3aUMHO-00paTHBIC IPOOH.

Pemenune TexcToBBIX 3amad, copepxamux Apodu. OCHOBHBIE
3aJa4u Ha Jpoou.

[TpumeHenne OyKB JUIS 3aITUCH MaTEMATUIECKUX BBIPAKEHUH U
MIPETI0KEHU .

MoneaupoBath B Tpaduueckoil, mnpeaMeTHOH ¢opme, cC
IIOMOUIbI0 KOMIIBIOTEPA MOHATHSA M CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTaTth M 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
MpeIaraTh H 00CyKIaTh COCOOBI YIIOPAI0YMBAHUSA APOOEH.
M300paxkaTth  OOBIKHOBEHHBIE  ApOOM  TOYKAMHU  Ha
KOODAMHATHOM  IPAMOW; HCHOJb30BAaTh  KOOPIWHATHYIO
MPSIMYIO JUIsl CpaBHEHUS Ipo0eit.

®opMyJIMPOBaTh, 3aIIUCHIBATH € NMOMOIILI0 OYKB OCHOBHOE
CBOICTBO OOBIKHOBEHHOM JIpoOM C ONOpOH Ha MPaBUIIO;
HCNOJIb30BaTh OCHOBHOE CBOMCTBO JpoOM Ui *COKpalleHHs
IpoOeld M mpuBENCHHS JAPOOM K HOBOMY 3HAMEHATENI0 B
HNPOCTEHIINX CIydasx™.

IpencraBasaTe 10 oO0Opa3ly CMeElIaHHYIO JApoOb B BUIE
HENPAaBWJIBHOM M  BBIEHATH LEIYK YacThb YWCIA U3
HENpPaBUIBHOU TpoOH.

BoInoJiHsATh apudpmernyeckne AeiicTBHSI ¢ OOBIKHOBEHHBIMU
IpoOsSIMM B TPOCTBIX CIIydasx; MNPUMEHATh CBOWCTBA
apu(pMeTHYECKUX IeHCTBUIN [T pallMOHAIN3ALUHN BEIYUCICHHMN.
BbINOJHATL NPUKHAKY M OLEHKY pPE3ylbTaTa BBIYHMCICHUM;
NpeaaraTb ¥ NPUMEHATh NPUEMBI IPOBEPKH BHIYMCIEHUN.

IIpoBoauTh MCCIETOBAHUSI CBOWCTB ApoOeii, omupasich Ha
YHUCIOBbIE OJKCIEPUMEHTHl (B TOM YHCIE C IOMOIIBIO
KOMIThIOTEPA).

Pacno3HaBaTh NCTUHHBIC U JIO)KHBIE BBICKA3bIBAaHUS O JPOOSX,




NPUBOAUTH MPUMEPBI U KOHTPIIPUMEDBI.
Pemars mnpocreiiive TEKCTOBBIE 3aJadd, COAEpKallUe
JIpoOHBIE JaHHBIC, W 3a7a4d Ha *HaXO0XKJACHUE YaCTH IIEJIOT0 H
LIEJIOTO TI0 €r0 YaCTH; BBISABJSATH X CXOJCTBA U Pa3Tuuus™.
MopaenupoBaTh XOJ PELICHUs 3aJadd C IIOMOLIBIO PUCYHKA,
CXEMBI, TAOIHUIIBL.

IIpuBoauTh, pa3duparb, OUEHUBATH PA3IUYHBIC PELICHHUS,
3alUCH PEIICHUH TEKCTOBBIX 3a7ad IMPH HEOOXOJIMMOCTH C
HaIPABJIAIONICH TOMOIIIBIO.

C noMoubi0 mnegarora OMeHUWBATh IOJYYEHHBIN pe3yJIbTarT,

OCYIIECTBJISATH  CAMOKOHTPONb,  TNIPOBEPSs  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTh OLIMOKH.
3HAKOMHTLCS C HCTOPHell Pa3BUTUs apu(GMETHKH.

Harasanas MHOrOyrofbHUKH.  UYeTBIPEXYrONbHUK,  NPAMOYTOJNBbHHUK, | PacmosHaBaTh, W300pazaTh C [OMOIIBI0  YEPTEKHBIX

reoMeTpHsl. KBaJpar. MHCTPYMEHTOB M OT pyKHM, MOJEIMPOBaTh M3 Oymaru

MHOTOYTOMBHUKH | Tpourompum., MHOTOYTOJIbHUKH.

(10 u.) TIoMmap | TepUMeTp MPSMOYTOTBHIKA H MHOTOYTONEHIKOB, | IPHBOMMTE HPHMEPEI OOLEKTOB PEarbHOro MIpa, HMEIOMIHX
COCTABNEHHBIX M3 NPAMOYTONBHUKOB, AMHUIE m3Meperms|POPMY — MHOTOYTONBHHKA, NpAMOYTONbHHKA, — KBaJpaTd,
nnomay. TlepuMeTp MHOTOYTOTHHHKA. TPEYTONBHHKA, OEHNBATH MX JINHEWHBIE PA3MEPBL.

BuIuMcaATh: TNEpUMETP TPEyrojbHUKA, MPSAMOYTOJIbHHKA,

MHOT'OYTOJIbHUKA; IUIOINAAb MPSAMOYTOJIbHUKA, KBajapaTa (IpH
HEO0OXOJUMOCTH C OMOPOI Ha aIrOPUTM yUEOHBIX JEHCTBUIN).
M3o0paxarb OCTPOYTOJIbHBIE, MIPSIMOYTOJIbHBIE u
TYHOYTOJIBHBIE TPEYTOJIBHUKH.

CrpouTh Ha KieT4aToi Oymare KBagpaT U NMPSMOYTOJIbHUK C
3aaHHBIMU JJIMHAMU CTOPOH.

HccaenoBarh cBoiicTBa NPAMOYrOJbHHKA, KBaapara IIyTEM
AKCIIEPUMEHTa, HAOIOICHUs, W3MEPEHHUs, MOJEINPOBAHMUS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
Pacno3HaBaTh MCTHHHBIE M JIOXKHBIE BBICKA3bIBAaHUSA O
MHOTI'OYT'OJIbHUKAX, IPUBOJAMTH NPHUMePbI U KOHTPIIPUMEDHI.
HccnenoBath 3aBUCMMOCTD IUIOIIAAN KBAIpaTa OT JUIMHBI €r0
CTOPOHBL.




Hcnoab30BaTh cBOiiCTBA KBAIPAaTHON CETKU ISl IOCTPOEHUS
¢uryp;  pa3domBaTh  TIPSIMOYTOJIBHUK  HA  KBaJparhl,
TPEYrOJbHUKH; COCTABJATH (QUIYpPhl M3 KBaJApaTOB U
MPSIMOYTOJIBHUKOB ¥ HAXOIUTh UX TUJIOIA/Ib, pa30UBaTh (PUTYpPHI
Ha IPSIMOYTOJIbHUKH U KBaJIpaThl U HAXOAMUTh UX IUIOMIAb (TIpU
HEO0OXOIUMOCTH C HAMPABJISIONICH TOMOIIBIO).

Beipaxkath BenMUYMHY IUIOIAAM B Pa3JIMYHBIX EIUHMIAX
U3MEPEHHUS] METPUYECKOM CHCTEMBI MEp, HCIO0JIb30BaTh
3aBHCHMOCTH MEXJIy METPUUYECKUMH €AMHULAMU H3MEpPEHUs
IJIOMIA M TP HEOOXOJUMOCTH C OINOpPON Ha CIPaBOYHYIO
nHpopManuo.

3HAKOMHUTBLCSI € TpPUMepPpaMH TPUMEHEHHs IUIONAAU H
IepuMeTpa B IPAKTUYECKUX CHUTyaluusx. Pemarh 3agadyu u3
peasIbHOM KU3HHU, P HEOOXOAUMOCTH C OIOPOI Ha aJIrOPUTM
IIpaBUIIA, 00CYAKAATh PAa3JIUYHbIE CIIOCOOBI PELICHUS 3a1a4.

JlecaTUuHBIE
npoou
(38 )

Hecstnunas 3anuck apodeit. CpaBHEHUE AECITUUYHBIX IPOOECH.

JeiicTBus ¢ necaTHYHBIMU ApoosiMu. OKpyTIIeHHE AeCATUYHBIX
JpoOeH.

Permenne TeKCTOBBIX 3adad, coaepkammx ApoOu. OCHOBHBIC
3a/1auu Ha JpooHu.

IIpencraBasaTh JECATUYHYIO JpoOb B BUIE OOBIKHOBEHHOM,
YUTATh W 3aNUChIBATh, CPaAaBHUBATH JICCATUYHBIE ApoOH,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIOPSIOYMBAHUS
JECATUYHBIX ApOOeil.

N3o06paxkars aecaTuyHble ApoOU TOYKAMHM Ha KOOpPAMHATHOMN
IIPSAMOM.

BbISIBAATH CXOACTBAa M PAa3jIM4Us IPaBUI apU(PMETUUECKUX
JENCTBUI ¢ HATYpPaIbHBIMHU YUCIIAMHU U IECATUIHBIMU APOOSIMU,
IIOCJIE COBMECTHOI'O aHAJIN3A.

BoinoHATL apupmMeTnyeckue JEHCTBHS C JECATUYHBIMH
Ipo0sIMU; BBINOJHATHL NPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHUM.

IIpumensite cBoiicTBa apudmernyeckux JAEUCTBUH  JUIsS
palMoHANN3alUM BHIYUCIICHUI.

[IpuMeHsITH NPaBUJIO0 OKPYIJIEHUS JECATUYHBIX ApO0ei, npu
HEOOXOIUMOCTH C BU3YAJIbHOW OTOPOA.

IIpoBoauTh MCCAETOBAHHUS CBOMCTB JECATUYHBIX ApPOOEH,
ONMpasCh Ha YHUCIOBBIE HKCIEPUMEHTHI (B TOM YHCIE C




MTOMOIIIBIO KOMITBIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS O JIPOOSIX,

NPUBOAUTL NPUMePbl U  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHMS Y OTPHUIIAHUS BBHICKA3BIBAHUH.
Pemarp mpocrteililiie TEKCTOBBIE 3a7aud, COJAEpIKallue

JIpoOHBIE TaHHBIE, M HA *HAXO0KJCHHUE YacTH L[EJIOTO U IEJIOT0 110
€ro 4aCcTU™; BBISIBJISATH HX CXO/CTBA H Pa3InYusl.
MopaeaupoBaTh X0 PELICHUs 3aJa4d C IOMOIIBIO PHUCYHKa,
cxeMmbl, Tabaumpl. Pa3éuparh pa3inuyHble PELICHHUs, 3alUCH
peLIeHUH TEKCTOBBIX 3a/a4.

OnepupoBaTh APOOHBIMU YHCIAMHU B PEATbHBIX JKU3HEHHBIX
CUTYaLUsIX.

C noMompbI0 meAarora OLEHUBATH IOJIYYEHHBIH PE3YJIbTAT,
OCYILIECTBJIATHL  CaMOKOHTPOJb,  IpOBEpPsisl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OLINOKH.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETHKU

Harasanas
reomeTpus.
Tena u purypbi
B IIPOCTPAHCTBE
(9 4)

*MHuororpanHuku. M300pakeHue MHOTOTpaHHUKOB. Mojenu
IIPOCTPAHCTBEHHBIX TEJl.

[TpstmoyronbHbIN mapannenenumnesn, kKyo. Pa3Béprku kyba u
napaJuleenuesna.
O06BéM KyOa, IpSAMOYTOJIBHOTO Mapajulesenumneaa™.

Pacno3HaBaTh Ha 4YepTekax, PHCYHKaX, B OKPY’KaiolleM
MHpe TIPSIMOYTOJIFHBIN TTapauIesenuIies], Ky, MHOTOTpaHHHKH,
ONMCBHIBAThb, HCHOJb3ysl TEPMHHOJIOTHIO, OLEHHMBATH
JIMHEWHBIE pa3MEPBI.

I[MpuBoauTH MpUMeEPbI 0OBEKTOB PEATBHOTO MUpPA, UMEIOIINX
dbopMy MHOTOTpaHHUKA, MPSIMOYTOJBHOTO TapaiieNenuie/a,
KyoOa.

N3o6paxkarh Ky0 Ha KjeTyaTol Oymare.

HccaenoBarh cBOlicTBa KyOa, PSIMOYTOJILHOTO
napajJieNienurne[a, MHOTOTPAHHUKOB, MCIIONB3YSl MOJIENHN TIPH
HEOOXOIMMOCTH C HANPaBJIAIONIEH TOMOIIBIO.

Pacno3HaBare pa3BéPTKHM  Kyba U THapajUIeNenHIe/aa.
MoneaupoBath Ky0 U mapauenenunes u3 OyMaru U mpouux
MaTepHuasioB, 1o o0pasiry.

Haxoauth u3MepeHMs, BBIYMCJASATH IUIOMAAb IOBEPXHOCTH;
00bEM KyOa, MPSAMOYTOJIBLHOTO MapajuieNienuIie/a ¢ Oopoi Ha
aTOPUTM Y4eOHBIX [EHCTBUH; HCCIeI0BATH 3aBHCHMOCTH




00béMa Ky0Oa OT IJIMHEI ero pedpa.

Habawaate W NpPoOBOAMTH AHAJOTHH MEXIY IOHATHAMU
IUIOLIAIM U 00bEMA, TEpUMETPa U IUIOLIAIU TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC U JIOXKHBIC BBICKA3bIBAHUSA O
MHOTOTpaHHUKAX, NMPHBOAUTL NMPUMEPbI U KOHTPIPUMEPHI.
PemaTp 3a1a4u U3 peajabHON KU3HU.

IloBTOpeHune
M 00001IeHUe
(10 4.)

[ToBTOpEHHE OCHOBHBIX MOHITHI U METOIOB Kypca 5 Kiacca,
0000111EH1E 3HAHNI.

BoruucasTh 3Hau€HUS BBIPAKEHUM, COJIEp KalllUX HATypallbHbIE
9yucia, OOBIKHOBEHHBIE W JCCATUYHBIC JApOOH, BBIMOIHATH
npeoOpa3oBaHus YKces MPU HEOOXOJUMOCTH C HAPaBISAIOLIEH
[TOMOLUIBIO.

BeiOoupaTthr  cmocod  CpaBHEHUsT  4MCEl, BBIYUCICHUH,
NPUMEHSATh CBOiicTBA apudMeTH4ecKkux JeHCTBUH Ui
panMoHaNN3alUY BHIYUCICHUI.

OcyuiecTBJAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA U
CaMONPOBEPKY pe3ysbTaTa BHIUUCICHUM.

Pemiate mpocreiilume 3amaudM U3  PEAIBHOW  KU3HH,
NPUMEHATh MaTeMaTHYeCKUe 3HAHUSA Ul PELICHMS 3a1a4 U3
JIPYTUX YU4EOHBIX TTPEIMETOB.
Pemiars mpocreiimme 3aga4yu
CPAaBHUBATBH  CIOCOOBI  PCIIEHUS
PanMoOHAJILHBIH CNOCO0.

Pa3HbBIMH
3ajaum,

crmocooamMu,
BbIOMpPATh

6 kmacc (e menee 170 u)

HazBanue
pasaena (TemMbl)
Kypca (4uciio

OcHoBHOE coaep:kanue

OcHoOBHbBIE BUBI AeSITeIbHOCTH 00y4al0IIMXCH

4acoB)
HartypanbHbie Apudmernueckue neicTBUS C MHOTO3HAYHBIMH HATypaIbHBIMU | BLINOJHATL apudMeTnyeckue AelicTBHSI C MHOTO3HAYHBIMH
qucaa yuciaamMu. UYMCIOBBIE  BBIp@XEHUSA, NOPANOK JCHCTBUM, | HATYpAIbHBIMM YHCIAMH, HAXOAUTh 3HAYEHHMsl YHCIOBBIX
(30 v) UCIONIb30BaHNe CKOOOK. OKpyTJIeHHE HATYpaIbHBIX YHCEI. BBIPXEHHUH CO CKOOKaMU  6e3 CKOOOK; BLIYMCJISTH 3HAYECHHUS




JlenuTenu U KpaTHbBIC YMCIIa; *HANOOJIBIINN OOIIMI ISTUTENb 1
HauMeHbIee olIiee KpaTHoe™.

PasznoxeHne umcna Ha INPOCTbIE MHOXHTENM. JleaumocThb
CyMMBI U IIPOU3BENCHMUS. [{eleHne ¢ 0CTaTKOM.
Penienne TekcTOBBIX 3a7ad.

BBIPKEHMI, COAEPIKALUX CTEIICHHU.

BbINOJHATL NPUKUAKY M OLEHKY 3HAYEHUH YHUCIIOBBIX
BBIPa)KCHUH, PUMEHSITh NPUEMBI IPOBEPKH PE3YyJIbTATA.
Hcnonp30BaTh IpU  BBHIYMCICHUSX NepeMeCTUTEeIbHOE H
coyeraTeJlbHOEC CBOMCTBA CJIO0KEHMSI W YMHOKCHUS,
*pacnpenejinTe]ibHOe CBOMCTBO YMHOKEHHS OTHOCHTEJIbHO
CJI0KEeHHS ™, CBOICTBA apu(h)MeTHIYECKUX /IeHCTBHIA.
HccnenoBath  YHMCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

®opMmyJIMpoBaTh ONpedeeHMs JCIUTEIdI W KPaTHOro,
HauOOJbIIEr0 OO0IIero JeiIuTeNss M HAUMEHBIIEro O0OIIero
KpaTHOTO, MPOCTOTO M COCTABHOI'O YHUCEJ; HCIOJIb30BATH 3THU
MOHSTHSI TIPU PELICHUH 3314 (IIPH HEOOXOAUMOCTH C OTIOPOH Ha
QJICOPUTM IIpaBUIA).

[IpuMeHsITH AJTOPUTMBI BBIYMCICHHUS] HaHOOJBIIEro OOLIEro
JeNUTENs] W HauMEHBIIEro OOIIEero KpaTHOrO [JBYX YHCEIl,
QJITOPUTM PA3JIOKEHUS YUCIIa HAa TPOCThIE MHOYKUTEH.
HccnenoBarh cBoOiicTBA JETUMOCTH CYMMBI U IPOU3BEJECHUS
YHUCeJl ¢ ONIOPOM HA BOIIPOCHBIN IUIAH.

I[IpuBoauTHL NpUMEPHI YKCENT C 3aJaHHBIMM CBOWMCTBAMHU,
Pacno3HABaTh BepHbIE M HEBEPHbIE YTBEPIKIECHUSA O CBOMCTBAX
qlcell, OMPOBEPraTb HEBEPHbIE YTBEP)KIEHUS C IIOMOIIbIO
KOHTPIIPUMEPOB.

KoncTrpyupoBats  MaTeMaTHuyeckHe  NpeAJIOKeHUs] C
MIOMOIIBIO CBSI30K «W», KUJIH», KECIH. .., TO...» 110 00pa3Iy.
Pemath TEKCTOBBIE 3a/1a4H, BKIIOYAIOIINE TOHATHS AETUMOCTH,
apu(METHYECKUM CIIOcCOOOM, HCHOJIB30BaTh Iepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OMIOPOM Ha BOIPOCHBIN IJIaH.
MoaenupoBaTrh XOJ pEIICHHS 3aJadd C MOMOILIBI0 PHUCYHKA,
CXEMBI, TaOIUIIEL.

[TpuBoaNTH, pa3duparb, OLECHHUBATH Pa3JHYHbIE pPelIeHUs],
3allMCH  PellleHN TeKCTOBBIX 3aJay C HalpaBIOIIEH
MTOMOLUIBIO.

Kputnuecku oneHuBaTh MOJYy4YeHHBIH pe3yJbTaT, HAXOAUTh




OIINOKH, OCYLIECTBJIATH CAMOKOHTPO.Ib, IPOBEPSsisi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasnuas
reoMeTpusi.
IIpsimble Ha
IJIOCKOCTH
(74)

*Tlepnenauxynsipabie npsamele. [lapannenbHbie npsMbie™.

PaccrosiHue Mexay IByMs TOUYKaMH, OT TOYKHM 10 HPSAMOI,
JUIMHA IyTH Ha KBaJIpaTHOM ceTke.
*TIpuMepsl IPSAMBIX B IPOCTPAHCTBE™.

Pacno3HaBath Ha ueprexax, PUCYHKax CIy4ad B3aWMHOIO
PacCIoJIOKCHHA ABYX IIPAMBIX.

HN300paxkatb ¢ NOMOIIbI) YePTEKHBIX HHCTPYMEHTOB
KIIeT4aToOl Oymare JBe TepeceKaroluecs TMpsMbie, JBE
napajuieNbHbIe MPSMBIC, CTPOUTH MPSIMYIO, EPIECHIUKYIIPHYIO
JIAaHHOM.

IIpuBoauTs npuMepbl MapajuieIbHOCTH u
MEPIEHINKYIIAPHOCTH MPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJIbHUKAX MEPHEHAUKYISIPHBIE H
napajuiejabHble  CTOpOHBbL. WM300pa:kaTh MHOIOYIOJIBHUKH C
napajuieNbHBIMU, IEPICHIUKYISIPHBIMA CTOPOHAMH 10 00pasILy.
Haxozme pacCTodHruC MCKAY ABYMA TOYKAMH, OT TOYKHU OO0
OpsIMOM, JUIMHY NIyTH Ha KBaJpaTHOM CETKe, B TOM YHCIIE
UCIIONB3Ys TU(POBBIE PECYPCHI.

JApoon
(32 v)

OObIKHOBEHHas  ApoOb, OCHOBHOE  CBOWCTBO  JIpoOH,
cokparienue apobeit. CpaBHEHHUE U YIIOPSAOUYNBAHHUE IPOOEH.
Hecaruunble 1poOu 1 MeTpUYecKas CUCTeMa Mep.

Apudmernueckue  neictBUS ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSMHU.

OrtHomieHue. JleneHnue B JaHHOM OTHOIICHWHM. *Macmrad™,
TIPOTTOPIIHSL.

[TonsiTe mporeHTa. BhIYmcieHNe MPOIEHTa OT BEIWYHHBI U
BEJIMYMHBI 110 €€ TPOIICHTY.

Pemenne TeKCTOBBIX 3a1a4, COAEPIKANTUX IPOOU U TTPOIICHTHI.
[TpakTudeckast pabota « OTHOIIEHUE AJIUHBI OKPYKHOCTU K €€
JHAMETPY».

CpaBHHMBATHL M YNOPSIIOYHMBATH JpOoOU, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasith JecATUYHBIE APOOM B BHJIE OOBIKHOBEHHBIX
npoOell M OOBIKHOBEHHBIE B BUJIE JIECATUYHBIX, HCMOJIb30BATh
IKBHBAJEHTHbIE TPEICTABJIEHHSI APOOHBIX YHUCET MHPU HX
CpPaBHEHMM, TIPU BBIYMCIEHUSX (IpU HEOOXOJUMOCTH C
HaIPaBJISIONIEN TOMOIIBIO).

Hcnoab3oBaTh JecCiITHYHBIE ApoOM TpH IpeodpazoBaHUU
BEJIMYMH B METPUUECKOM CHCTEME MEP.

BoInoaHATL apudMeTnyecKue 1edcTBHA C OOBIKHOBEHHBIMU U
JECATUYHBIMH JPOOSIMHU.

Beruucasrts 3HAYECHUS BBIPaKCHU, cozeprKalux
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOH,  BBINOJHATH
npeoOpazoBanus JApoOel, BBIOMPATH CHOCOO, NPUMEHATH
CBOiicTBa apu(PMETHUECKUX ICHCTBUHA I palMOHATU3AIUU
BBIYMCIICHHI.




CocTaBiasiTb OTHOUIEHMS M IPONOPLHH, HAXOAUTH OTHOLIECHUE
BEJIMYMH, JICTIUTh BEJIMYMHY B IAHHOM OTHOILICHUH.

HaxoauTh 3KCHEPUMEHTAJBHBIM IYTEM OTHOLICHUE JJIMHbI
OKpyXHOCTH K €€ Juamerpy (Ipu HEOOXOAMMOCTH C
HaMpaBJISIOIEH TOMOUIBIO).

Haxonuth MacmTal TutaHa, KapThl U BBIYUCIATH PACCTOSHUS,
UCMOJb3ys MaclTal ¢ ONOPOM HA AITOPUTM yUEOHBIX 1EHCTBUM.
OOBSICHATH, YTO TAKOE IPOLIEHT, YHOTPEOISATH 000POTHI pEUYH CO
CJIOBOM «IIPOLICHT». BhIpaxaTh NPOLEHTHI B IpoOsIX U 1podu B
MPOIIEHTaX, OTHOLICHHE IBYX BEJIMYMH B MIPOICHTAX.
BbIunciasiTe OPOLIEHT OT YUCIIA U YUCIIO IO €r0 IPOLIEHTY.
OKpyriasiTh APoOH U MPOICHTHI, HAXOIUTH MPHOIMKCHUS YHCEI
IPpU HEOOXOMMOCTH € UCIIOJIb30BAHUEM BU3YaJIbHOW OIOPHI.
Pematp 3agaum Ha YacTH, MPOLEHTHI, NPONOPIHH, Ha
HaXO0’KJeHHE ApoOH (IIPOLIEHTA) OT BEIMUYUHBI M BEJITMUUHBI 110 €€
nIpoOu (TpoleHTy), npodu (MPOLeHTa), KOTOPBIH COCTaBIISIET
ogHa BenuuumHa OoT apyroi. IlpumBoauTs, pa3dupark,
OlIEHNBAThH PA3JIMYHBIC PEUICHHUs, 3alTUCH PEIICHUI TEKCTOBBIX
3aj1a4 Mpy HEOOXOJUMOCTH C HAINPABIIAIOLIEH MOMOIIBIO.
N3Baekars wuHpopmanuio H3  Ta0IHIl W JUarpamm,
MHTEPIPETHPOBATH TaOJIMYHBIE JTaHHBbIE, OTpeNieNiTh
HanOoJIbIIIee M HANMEHBIIIEE U3 TIPEICTABICHHBIX JTaHHBIX.

Harasanas

reoMeTpusi.

Cummertpust
(6 9)

*QOceBas cummeTpus. LleHTpanbHas CHUMMETpHSL.

[TocTpoeHne cUMMETPUYHBIX UTYD.
CuMMmeTpus B IPOCTPaHCTBE™.

Pacno3naBaTh Ha yepTexax M M300pakeHUsIX, H300pakaTh OT
PYKH, CTPOUTH C TOMOIIBI0O MHCTPYMEHTOB (Urypy (OTpe3oK,
JIOMaHyl0, TPEYTOJbHUK, TPAMOYTOJBHUK, OKPYXXHOCTD),
CUMMETPUYHYK) JAaHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIIPaBJIAIOLIEH TOMOILBIO.

Haxoauth npuMepbl CUMMETPUH B OKPY>KaIOILIEM MUDE.
MopneaupoBars U3 Oymaru JBe (UTYpbl, CHUMMETPUYHBIC
OTHOCHUTEIIBHO INPSMOM; KOHCTPYHPOBATh TI'€OMETPHUYECKUE
KOH(UTypaIiy, UCIIOJIB3Ys CBOICTBO CHMMETPHUH, B TOM YHUCIIE C
MTOMOIIBIO ITU(POBBIX PECYPCOB € OTIOPOI HA aITOPUTM yIEeOHBIX
JIEUCTBUU.




Boipaxkenus
¢ OykBamMu
(6w

[TpumeHeHue OyKB Ul 3aIIMCH MaTEMAaTUYECKUX BbIPAKEHUH U
npeyiokeHuil. *bykBeHHblE  BBIp@KEHHS U YHCIOBBIE
[IOACTAHOBKU™.

bykBeHHBIE paBEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
DopMmyJIbL.

Hcnonb3oBaTh OYKBBI 11 0003HAYEHHs YHCEN, NP 3allUCU
MaTEeMATHYECKUX  YTBEPXKACHHM, COCTABIATh OYKBCHHBIE
BBIPAKEHHUS TI0 YCIIOBHIO 3a1a4H.

HccaenoBarh  HECIOXKHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
HCITOJIB30BaTh OYKBBI JJI UX 3aITUCH.

BolunciasiTh 9UCIOBOE 3HAUYCHHWE OYKBEHHOTO BBIPAKEHUS MPHU
3aJIaHHBIX 3HAYCHUSAX OYKB C ONOPOM Ha aJTOPUTM Yy4eOHBIX
JICHCTBHIL.

3anucbiBaTh ¢opmy.bi: nepumMeTpa u IUIOILA N
NpSIMOYTOJIbHUKA, KBajpaTa; JUIMHBI OKPYXHOCTH, TUIOIIAJN
KpyTa; BHIMOJIHSITH BRIYHCJIEHHS 110 3TUM (HopMyIaM.
CocTaBiasiTb (pOpPMYJibl, BBIPAKAIOIIKME 3aBUCHMOCTH MEXKAY
BEJIMUMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTh, BpEMs, OO0BEM padOTHI;
BBITMIOJHATH BBIYUCIICHUS IO 3TUM (opMyJiam.

HaxoauTh  HEWU3BECTHBI  KOMIIOHEHT  apU(PMETHYECKOIO
JIEVCTBUS.

Harasanas
reoMeTpus.
Durypbl

HA IJIOCKOCTH
(14 9)

YeThIpEXYTroJIbHUK, IIpUMEpPEHL YETBIPEXYTOJIBHUKOB.
[IpsmMoyronbHUK, KBagpaT: CBOHCTBAa CTOpPOH, YIJIOB,
JMaroHanei.

N3mepenue yriioB. Buibsl TpeyrojJbHHUKOB.

[lepumerp MHoOroyrompHuka. I[lmomanp ¢urypsl. @opmymsl
nepuMeTrpa M IUIOWAAM mpsiMoyronbHUKa. [lpubmmxénnoe
U3MEepeHHe IIomaan Guryp.

*TIpakTuueckas padorta «Ilnomanas kpyra»™.

N300paxkaTr, Ha HEIMHOBAaHHOW U KjeTyaTo Oymare c
HCII0JIb30BaHNEM YEepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJIbHUKH c 3a/laHHBIMU CBOIiCTBaMH: C
NapaJuIeIbHBIMH, TEPHNEHINKYJISIPHBIMUA, PAaBHBIMH CTOPOHAMH,
OpsIMBIMU ~ yIJIaMM W JIp., PaBHOOEIPEHHBIM TPEyrojbHUK.
IIpennarars n 00cyK1aTh €CNIOCOOBI, AATOPUTMBbI IIOCTPOEHUS.
HccnenoBarb,  UCHONB3YS  OKCIIEPUMEHT,  HaOJIIOJCHHE,
MOJIEJIMPOBAaHUE, CBOMCTBAa  IPSMOYIOJbHUKA,  KBaJpara,
pazOuBaTh Ha TPEYTOJIHLHUKH C ONTOPOI Ha BOTIPOCHBIH TIJIaH.
O00CcHOBBIBATBH, OMPOBEPraTh C IOMOIIBIO KOHTPIPUMEDPOB
YTBEPKIACHUSI O TMPSAMOYTOJbHUKE, KBaJpaTe, Pacno3HaABaTh
BEPHBIEC U HEBEPHBIE YTBEPKIACHUS.

H3mepsTh M CTPOUTH C IIOMOILUBIO TPAHCIIOPTUPA YIJBI, B TOM
4uCcI€ B MHOTOYTOJIbHHMKE, CPABHHBATH YIJIbI; PAclO3HABATH
OCTpBI€, IPSIMbIE, TYTIbIE, Pa3BEPHYTHIC YIJIbI.

Pacno3naBathb, H300paxaTh OCTPOYTOJIbHBIN, IPIMOYTOJIbHbIN,




TYIOYTOJIbHBIM, paBHOOCIPEHHBIH, PaBHOCTOPOHHMI
TPEYrOoNbHUKUA (NP HEOOXOAWMMOCTH C  HCIIOJIb30BAHUEM
BU3YaJbHOU OMOPHI).

Boruucasts nepuMeTp MHOT'OYTOJIbHUKA, IJI0ILA]Tb
MHOTOYT'OJIbHUKA pa30MeHHeM Ha MPSMOYTOJIbHUKH, HA paBHbBIE
GUrypsl, HCHONB30BATh METPUUYECKUE EAMHHIBI H3MEPEHUS
JUTMHBI 1 IJIOIIAAM C OTIOPOM Ha alTOPUTM Y4eOHBIX IeHCTBUH.
Hcnonb3oBath NpudankEéHHOEe U3MepeHue JJIUH U IUIOIAanen
Ha KIJIeT4aroil Oymare, NpUOMMKEHHOE H3MEPEHUE JUIMHBI
OKPY>KHOCTH, TUIOIIAJH KpyTa.

IToo0xkuTEIBHBIE H

]_[eJ'IBIe qucjia. *MOI[y.HB quciia, reoMCTpHUUCCKasa

IIpuBOAMTH, NpPHUMEPHI HCIOJIL30BAHHUS B PEATBHOW KU3HU

oTpHMIaTeJbHbIe  |UHTEPIIpETalus MOIYJIsl. UUCIIOBBIC IPOMEKYTKH™ . MOJIOKUTEIBHBIX U OTPUIIATEIIBHBIX YHCEIL.
qucIa TloNOKHUTeNbHBIE W  OTpUUATENbHbIE uHcia. CpaBHEHHE N306paxaTh LeNbIe HHCIIA, TIONOKHUTEIBHBIC 1 OTPHLATEIbHEIC
(40 v) MTOMOKHTENBHBIX M OTPUIATENBHBIX YHce. ApHbMeTHueckue | ICTA TOUKAMH Ha YHCIOBOH MPAMOT, HCMOJIb30BATH HHCIOBYIO
NENCTBHSA C TIOJIOKUTENBHBIMA ¥ OTPHIATENbHBIME unciamu, | IPAMYIO ZUI CPABHCHIA HHCCL.
PelleHHe TeKCTOBBIX 3a1ad. IpumMeHsATH NPaBWJa CPAaBHCHHS, YHOPSA0YMBATH IICIbIC
4uCIia; *HAXOANTHh MOYJIb Ulcaa™.
®opMyIHpPOBaTH NPABUJIA BEIYUCICHHS C MTOJOKUTEITLHBIMU
OTPULATEIbHBIMU YHUCIAMH, HAXOAWTHh 3HAYEHHS UHCIOBBIX
BBIPAKECHH, coZepIKaIKX JIEUCTBUSA
C TOJOXUTENBHBIMH M  OTPUIATEIFHBIMH YUCIAMH  TIPH
HEOOXOIMMOCTH C OTIOPO Ha aJITOPUTM TpaBHUIIA.
IpumeHsATL CcBOWCTBA CIOXKEHHS W  YMHOXEHHS IS
npeoOpa3oBaHMs CYMM U MPOU3BEICHUM.
IpencraBnenne [IpsmoyronbHass — cucremMa  KOOpPAMHAT HA  IJIOCKOCTH. | OOBSICHATh W WIIOCTPHPOBATH MOHATHE IPSMOYTOIbHON
JAAHHBIX KoopanHaTel TOUYKH Ha IIOCKOCTH, a0CIECCa H OpIMHATA. CHCTEeMbl ~ KOOpAMHAT  Ha  IUIOCKOCTH,  HCIIOJIbh30BaTh
(64) CTonGuaThie U KPyroBbIe AHATPAMMEL. TEPMHHOJIOTHIO; CTPOUTh Ha KOOPMHATHOH IIOCKOCTH TOYKH U

[Ipaktuueckas padota «IlocTpoenne nuarpammy.
Pemienne  TEKCTOBBIX  3ajay,  CoOJAEpKaIIUX
MPEICTABJICHHBIC B TAOIMIIAX U HA TUarpaMMax.

JIaHHBIE,

¢Gurypsl Mo 3aJlaHHBIM KOOPJAMHATAM, HAXOAUTH KOOPIUHATHI
TOYEK.

Yurarh cToj0uaThIe u KpyTOBbI€ JarpamMmmbl;
HHTEPNPETHPOBATH JIAHHBIC; CTPOUTH CTOJI0YATHIE TUATPAMMBI.
Hcnonb3oBath nHGOpMANMIO, NPEACTABICHHYIO B TabIuIax,




Ha JuarpamMmax JJid pPELIeHHUs TEKCTOBBIX 3aJad MU 3a1ad U3
peanbHOU KU3HU.

Harasnuas
reoMeTpusi.
Durypsbl

B NIPOCTPAHCTBE
9 v)

*TIpsMoyronbHBIN Napasuienenunes, Kyo, npusma, nupamuia,
KOHyC, UMiauHAp, Imap u  cdepa.  M3o0Opaxenue
MPOCTPAHCTBEHHBIX ¢buryp. [Tpumepsl pa3BEPTOK
MHOTOIPAaHHUKOB, IIWJIMHAPA U KOHYCA.

[TpakTrueckast paborta «Co3nanue Moenei
IPOCTPAHCTBEHHBIX (pUTYDPY.

[Tonsitue oOBEMA; emauHMIBI H3MepeHHus o0bEMa. OOBEM
MPSIMOYTOJIBHOTO TIapajuiesienuieia, Kyoa, popmyiiel 00béMa*™.

Pacno3naBaTh Ha 4epTekax, pUCYHKaX, ONMCHIBATH IUPAMULLY,
npu3My, LWIMHIAP, KOHYC, LIap, H300paxkaTh HUX OT pYKH,
MOJeJUPOBaTh U3 OyMmaru, IUIACTHIIMHA, IPOBOJOKH U JIp. C
Hanpasisomeil nomompo. [IpuBoAMTL NMpHMepPbI OOBEKTOB
OKpY’KalolLIero MUpa, UMELINX (GOopMbl Ha3BaHHBIX Tell.
Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHMUE, BBICOTA, PAJINyC U IUAMETP, pa3BEPTKA.

H3yyaThb, UCTIONB3YysS SKCIIEPUMEHT, HAONIOIECHUE, W3MEPEHHUE,
MOJICJIMPOBAaHUE, B TOM 4YHCJIE KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOIICTBA HA3BAHHBIX TEJ, BBHIABJISATH CXOACTBA M Pa3INUHA:
MEXY MUPaMHUJION M IPU3MOIl; MEXIY LMIMHIPOM, KOHYCOM U
IapoMm.

Pacno3snaBath pa3BEPTKU Mapajuienenunena, Kyba, MpHU3MBI,
NUpaMU/Ibl, KOHyCa, HWINHAPA; KOHCTPYMPOBATh JAHHBIE Tella
U3 pa3BEPTOK, CO3/aBaTh HUX MOJEIM C HalpaBIAIOLICH
MTOMOIIIBIO.

Co3naBaTh MOJeIH NPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, TUIACTUIIMHA U JIP.) C OIIOPON Ha aIrOPUTM yUeOHBIX
JIEUCTBHIA.

N3mepsaTh Ha Moaeasix: UIMHBI pPEOEP MHOIOTPAHHUKOB,
JaMeTp I1apa.

Boruucasats mno  ¢opmynaam: 00bEM  IPIMOYIOJIBHOTO
napajjenenunena, Kyoa; HCIOJb30BaTh €AMHUIBI M3MEpPEHHS
00bEMa; BBIYMCAATH OOBEMBI TEJ, COCTABJICHHBIX W3 KyOOB,
napajulelIeuIe0B; peliaTh 3aJa4i C PEaIbHbIMU JaHHBIMU C
OTIOPOii Ha CIIPaBOYHYIO HHPOPMAIIHIO.

[HoBTOpEHUE,
00001IEeHME,
CHCTeMaTHU3alus
(20 v)

[ToBTOpEeHNE OCHOBHBIX TMOHSATUH U METOIOB KYpCOB 5 U 6
KJ1accoB, 0000IIEeHNEe H CUCTEMATU3allis 3HAHUM.

BorunciasiTh 3HaUYCHUS BBIPAXKEHUHN, COJEpKAIIUX HATYpaIbHBIE,
Henble,  TOJOXHTENbHBIE W OTpULATENbHBIE  YHUCIA,
06LIKHOBCHHBIC n JCCATUYHBIC ,[[pO6I/I, BBITIOJIHATH
npeoOpa3oBaHMsl YUCET U BBIPAKCHUM MPU HEOOXOIUMOCTH C




HAIPAaBIIAIONIECH TOMOIIBIO.

Bui6upaTh c1ocod CpaBHEHMSI YU CENl, BHIUUCICHUM, MPUMEHSATH
CBOIiCTBA apu(PMETHUUECKUX ICHCTBUI AJi1 palMOHaIU3aALUU
BBIYUCIICHUM.

Pemath mpocreiime 3a1a4uu U3 peaibHOUN KU3HU, MPUMEHSTH
MaTeMaTH4YecKHe 3HAHUsSl Ui pEIICHHS 3a1ady W3 JPYyrux
MPEIMETOB.

Pemats npocreiinue 3a1a4i pa3HbIMHU cIIOCO0aMu.
OcylecTBJIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JACUCTBUA U
CaMOIIPOBEPKY pe3ysibTaTa BIYNCICHUM.

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJI'EBPA» (11O 'OJAM OBYYEHUS)

7 knace (He menee 102 )

Ha3zBanmne

pa3nesa (Tembl)
Kypca (4uci10

OcHoBHOE CoI€pKaHuE

OcHoBHBIE BHADBI 1eSITEJIbHOCTH oﬁyqamumxca

4acoB)
Yucaa n [ToHsiTHE palIMOHATIBHOTO YHUCIIA. CucTeMaTH3NPOBATH M 000TaIATh 3HAHUSI 00 OOBIKHOBEHHBIX
BbIYMCJICHHSI. Apudmerndeckue IEHCTBHUS C PAIMOHAIBHBIMUA YHCIAMHU. | M IECATUYHBIX TPOOSX.
PauunonanbHble CpaBHeHue, yropsI0YMBaHNEe PalliOHAIBHBIX YHCET. CpaBHMBATBh H YHOPSIA0YMBATH APOOHU, TPe0oOPa30BbIBast MPH
yuciia CreneHb C HATypATbHBIM MTOKA3aTEIEM. HEOOXOAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 9)

Pemienne ocHOBHBIX 3aday Ha IlpO6I/I, MMPOLCHTHI U3 peaHLHOﬁ

MPaKTUKH.
[Ipyu3Haku  AEIMMOCTH,  Pa3JIOKECHUS
HaTypaJdbHbIX YHCEL.
PeanbHbie 3aBUCHMOCTH. [Ipsamas
MPOMOPIIMOHAIBHOCTH.

MHOXHUTCIIN

OOBIKHOBEHHBIC B JIECATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPOOB.

IIpumensiTe  pasHooOpasHbie  CHOCOOBI M NPHEMBI
BbIYHCJICHUS 3HAYeHUiIl JPOOHBIX BbIPasKeHUH, COACPKAIINX
OOBIKHOBEHHBIE H  JECATUYHBIC JpOOW: 3aMEHSITh IpHU
HEOOXOAMMOCTH  JIECATUYHYIO JApOOh  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJAUTH BhIpakeHue K dopme,
HauOoyiee ymOOHOW Ui  BBIYMCIICHHM, MpeoOpa3oBHIBATH
IIpOGHBIC BBIPAXKCHUA HAa YMHOXCHUC U ACJICHUC IOCCATHUYHBIX




IpoOeii K IEHCTBUAM C HETBIMHU YHCIaMH (TIPH HEOOXOAMMOCTH C
HaIPaBJIAIOIIEH TOMOIIBIO).

I[IpuBoaUTH 4YHMC/I0BbIe M OyKBeHHble NMPUMeEPbI CTEIEHH C
HaTypaJIbHbBIM I1OKAa3aTCJICM, 00BACHSAS 3HAYEHHUS OCHOBAHHUSA
CTENICHN W TOKAa3aTelsl CTENCHH, HAXOJUTh 3HAYEHHs CTEICHEH

Biza @' (2 — mo6oe PaIHOHAIBHOE UHCII0, N — HATYPAIbHOE
YHCII0) C ONOPO Ha CIIPaBOYHYIO MH(POPMALUIO.

[JonuMarts cMbIca 3aMMCH OOJBIIMX YHCEJ € TOMOIILIO

AecATHYHBIX Apoleil U cTreneHel unciaa 10, npUMEHATH UX B

peaJIbHbIX CUTYaIlUsIX.

IIpuMeHSITH IPU3HAKY JAETUMOCTH, PA3JI0KEHNUSI HA MHOXKUTEIU
HaTypaJbHBIX YUCEI.

Pemath nmpocreiimme 3aga4M Ha 4aCTH, IPOLEHTHI, IPOIIOPLINH,
Ha HaxoXXJIeHHe ApoOH (IIPOLEHTAa) OT BEIMYMHBI U BEJIMYUHBI 110
e€ apobu (TmporieHTy), apodu (MpoIeHTa), KOTOPBIA COCTaBIIsET
ogHa BenuuumHa OoT apyroi. IlpumBoauTs, pa3duparb,
OIlEHUBATH PA3JINYHBIC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3a1ad.

Pacno3HaBath M 00bSICHATH, ONIMPASACH HA ONIPENEIICHUS, IPSIMO
IIPONOPLNOHAIIBHBIE " o0paTHO IIPONOPLMOHAIbHBIE
3aBHUCHUMOCTH MEXIY BEJIMYMHAMU; MPHBOAUTH MPUMEPHI ITHX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYrUX Y4eOHBIX
MPEIMETOB.

Pemarp npocreinye NpakTHKO-OPHEHTHPOBAHHBIC 3aJdadM

HA  Apo0M, TNPOUEHTbl, TMNPAMYI0 U  00paTHYIO

NPONOPUHOHAJIBHOCTH, MPONOPLHH.

Auredpanyeckue
BBIPaKeHUA

(27 1)

bykBennbie Boipaxkenus. [lepeMmennsie. JlomycTuMblie 3HaYEHUS
nepeMeHHbIX. POpMYIIBI.

[TpeoOpazoBanre OYKBEHHBIX BBIPAKCHHM, PACKPBITHE CKOOOK
Y TIpUBEJICHUE TTOI0OHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaIbHBIM ITOKA3aTEJIEM.
MHOTrO4JICHHEI. Crnoxenue, BBEIYHTAHHE, YMHOKEHHUE

Osaagern Ha 0azoBoM YpPOBHeE anreOpanyeckon
TEPMUHOJIOTHEN W CHMBOJMKOW, NMPUMEHSITh €€ B IIpoliecce
OCBOCHMS yueOHOT0 MaTepuania.

HaxonuTh 3HaueHUs OyKBEHHBIX BBIPDAKEHMH INPH 3aJaHHBIX
3HAYEHUAX OYKB; BHIIIOJIHATH BEIYUCICHHS 1O (hOpMyIIaMm.
BbInoHATH IPeoOpa3oBaHus LEJIOT0 BbIPAKEHHsI B MHOTOWICH




MHOTOYJICHOB.  DOpMyJNbl  COKPAIIEHHOTO  YMHOMXCHHS.
Pa3noxxenre MHOTOUYJIEHOB HA MHOYKUTEIH.

MIPUBEJICHUEM TTOJ00HBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOHATL yMHOXKEHHE OJHOYICHa HAa MHOTOWIEH H
MHOI'OWJI€Ha Ha MHOIOYICH, MPUMEHATh (HOpMyJibl KBajpaTa
CyMMBI M KBaJpaTa pa3HOCTH C OINOpPOM Ha CHPABOYHYIO
nHpopManuro.

OcyuiecTBJIsATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIH
myTEM BBIHECEHUS 32 CKOOKH OOIIEro MHOXHUTEIS, TPUMEHEHHSI
dopMyBl  pa3sHOCTH KBaapaToB, (OpMYyT  COKpPaIIEHHOTO
YMHOXXEHUSI C OTIOPOH Ha CIPaBOYHYIO HH(POPMAILIHUIO.
Ipumensite TpeoOpa3oBaHUE MHOTOWICHOB /IS PEIICHHS
pa3IMYHBIX 3a/la4 M3 MATeMAaTHUKH, CMEKHBIX TPEIMETOB, W3
peanbHON NMPAKTUKHU.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

YpaBHeHus
1 HEPpaBeHCTBA
(20 u)

VYpaBHeHue, IIpaBuia peoOpa3oBaHus ypaBHEHUS,
PaBHOCUJIBHOCTbh YPAaBHEHUM.

JInHeitHOe ypaBHEHHE C OJJHOM MTEPEMEHHOMN

IIEPEMEHHOM, PELIEHNE JIMHENHBIX YpaBHEHUN. Pemenue 3amau
C IOMOIIBIO YPAaBHEHHM.

*JIuneitHoe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 rpauK™.
Cucrtema JIByX JIMHEWHBIX YPAaBHEHHUU C JBYyMSI IEPEMEHHBIMH.
Pemenne cuctem ypaBHEHHMI CHOCOOOM TIOJCTAaHOBKH U
CII0COOOM CJI0KEHHS.

Pemath n1uHEHHOE YpaBHEHHE C OJTHOM IEPEMEHHON, MPUMEHSA
NMpaBMJIa NIEPEXOA OT UCXOAHOIO YPABHEHMSI K PABHOCHIIBHOMY
eMy Oozee npoctoro Buja. [IpoBepsaTh, ABISAETCS JIM KOHKPETHOE
YHCII0 KOPHEM YPaBHEHUS.

IMogOoupaTs nmpuMepsl Map 4YHUCEN, SBISIIOIIMXCS pPELIEHUEM
JMHENHOIO YpPaBHEHUS C IBYMs IEPEMEHHBIMH.

CTpouth B KOOPAMHATHOW IUIOCKOCTH TpaduK JHHEHHOTO
YpaBHEHHUsI C JBYMs IEpeMEHHbIMH (IIpY HEOOXOAMMOCTU C
HCIIOJIb30BAHUEM CMBICIOBOM OMOpPBI); MOJB3YSACh I'padUKOM,
NPUBOAUTH IPUMeEPbI PELICHNS YDABHEHHUS.

HaxonuTth pelieHue CHCTEMBI JIBYX JIMHEHHBIX YPaBHEHHH C
JIBYMsI IEPEMEHHBIMU C OITOPO Ha aITOPUTM YUEOHBIX IeHCTBUHA.
CocTaBJsTh U pemiaTh YpaBHEHUE WIN CUCTEMY YPaBHEHUH 110
YCIIOBUIO 33Jaud, HWHTEPIPETUPOBaTbh B COOTBETCTBUU C
KOHTEKCTOM 3aJauyd TOJY4YEHHBIH pe3ynbTaT ¢ OMOpoil Ha
BOIIPOCHBI IJIaH.

Koopaunartsi
U rpadguku.
DOYyHKINH

Koopaunara Ttoukum Ha mpsMoi. UHMCIOBBIE TPOMEKYTKH.
PaccrosiHre MexX 1y IBYyMsI TOYKaMHU KOOPAUHATHOU IPSMON
[IpssMoyrosbHas crucTeMa KOOpAWHAT Ha IUIOCcKoCTU. [Ipumepst

HN3o00paxkarsh Ha KOOPJIMHATHOU NpAMOi1 TOYKH,
COOTBCTCTBYIOIIMC 3aAaHHBIM KOOpAWHATaM, JIy4dH, OTPC3KH,
MHTEPBAJIbl; 3aMMCHIBATh UX Ha aJireOpanieckoM si3bIKeE.




(24 4)

rpaduKoB, 331aHHBIX (hopMysIaMu. UTeHue rpaduKoB peaabHbIX
3aBUCUMOCTEH.

[Tonsitue dynkmuu. I'paduk dynkuun. CBoiicTBa (HyHKIIHIA.
Jlunetinass  gynkums. Iloctpoenme rpaduka THHEHHON
byukuuu. I'paduk pynkmun y = kX + b.

OtrMeyaTh B KOOPJAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJAMHATaM; CTPOUTHh TI'paUKU HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QopMyJaMH, B TOM YHCJIE C MOMOIIbIO HU(PPOBBIX
naboparopuil.

I[IpumeHsiTh, M3y4YaTh NpPEeHMYILIECTBA, MHTEPIPETHPOBATH
rpaduUecKuil criocod MpeacTaBIeHHs U aHATN3a Pa3HOOOPa3HOM
KU3HEHHOU MH(pOpMaIUU.

OcBanBaTh Ha 0a30BOM YpPOBHE MOHATHE (YHKIINH, OBJIA/IEBATH
(GYHKIIMOHATLHOW TEPMHUHOIOTHEH.

PacnosHaBath JUHEHHYIO QyHKIUO Y = KX + b, omuceiBaTh
¢€ CBOWCTBA B 3aBHCUMOCTH OT 3Ha4eHHH ko3 duitnenToB K u b
(pu HEOOXOUMOCTH C OMOPOM HA AITOPUTM MPABUIIA).
Crpours rpadpuku TuHeHONH QyHKIMH, QyHKIMU Y = KX + b
Hcnoab3oBaTh HuppoBbie pecypesl LUl IOCTPOEHUs rpauKoOB
GyHKIUI 1 U3y4YeHHs UX CBOWCTB.

[IpuBOaUTE TpPUMEPHI JIMHEWHBIX 3aBUCUMOCTEM B pEaJbHBIX
IpoLeccax U sIBJICHUSIX.

IToBTOpPEHME
1 00001meHune
(64)

[ToBTOpEHNHE OCHOBHBIX MOHATHI M METOJIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUH.

BbiOuparh, mNpUMeHATHL CHOCOOBI  CPAaBHEHUS  YHCEll,
BBIUUCIICHUM,  NpeoOpa3oBaHMN  BBIPAKEHUH,  peleHHs
ypaBHEHUH MPU HEOOXOAUMOCTH C HAIIPABJISIONIEH TTOMOIIIBIO.
OcyuiecTBIATh CAMOKOHTPOJb BBINOJIHAEMBIX JEHUCTBUM H
CaMONIPOBEPKY pe3yJibTaTa BBIYUCICHHM, MpeoOpa3oOBaHUM,
IIOCTPOEHHUN.

Pemath nmpocreiiime 3a1a4uu U3 peanbHON KU3HU, MPUMEHSTH
MaTeMaTH4eCKHe 3HAaHUSl Ui DPEIICHMS 3a1a4 W3 JPYyrux
IIPEAMETOB.

Pemiars mnpocreiiline TeKCTOBbIe 3a74a4M, CPABHUBATD,
BbIOMPATH CIIOCOOBI PELIECHNUS 3a1a4U.

8 kaacc (e menee 102 u)




Ha3Banmue
pa3aeJia (TeMbl)
Kypca (4ucio
4ac0B)

OcHoBHOe coxep:kaHne

OcHOBHbBIE BHUABI 1€ATCJIBHOCTH oﬁyqammuxm

Yucaa n
BBIYHCJICHHUS.
KBaaparnbie
KOpPHHU

(15 q)

KBanpathslii kopeHb u3 uncna. *[lonsarue 06 nppaoHalIbHOM
yucie. JlecaTuuHbie MPUOIMKEHUS UPPATUOHAIBHBIX YUCET.
JeiictButenpHble uncia. CpaBHEHHE JEHCTBUTEIIBHBIX YUCET™.
ApudpmeTnueckuil KBaJpaTHbI KOPEHb.

YpaBHEeHUE BUIa X = a.

CaoiicTBa apru(MeTHIECKUX KBaJ{paTHBIX KOpHEM.
[IpeoOpa3oBaHue  YHMCIOBBIX  BBIPAXKEHUH,  COJEpIKALIMX
KBaJpaTHHIC KOPHHU.

®opmyIHpoBaTH oNpeeleHHe KBAIPATHOTO KOPHA U3 4YMCIIa,
apu(METHYECKOTO KBAJIPATHOTO KOPHS MPH HEOOXOIUMOCTH C
BHU3yaJIbHOW ONIOPOHA.

IIpumeHsITH OlEpalMioO U3BJICYEHUS KBAJPAaTHOTO KOPHS W3
qHCiIa, HCMOJb3Y [IPU HEO0XO0AUMOCTH KAJNBKYJISITOP.
OueHuBaTh KB3JpaTHbIE KOPHU LEJIBIMH YHUCIAMU U
JECATUYHBIMU JPOOSIMHU.

CpaBHuUBaTL M  YNOPSAOYMBATL  PAlMOHAIBHBIE U
UppalMOHAJIbHBIE YUCIIA, 3alIHCAHHbIE C TIOMOIIBIO0 KBAJPAaTHBIX

KOpHEH Ip1 HEOOXOIMMOCTH € HAIPaBJISAIOLIEH TOMOILBIO.

HccaenoBar, ypaBHEHHE X2 = a, HaXOIWTh TOYHBIE WU

npubimkEHHbIe KopHU ipu & > 0.

HccnenoBarh cBoOlicTBa KBaJpaTHBIX KOpPHEH, IPOBOISA
YUCJIOBBIE AKCIEPUMEHTHI C MCIOJNb30BAaHUEM KaJbKYJsATOpa
(xoMmbIOTEPA).

IlpumenaTs cBOMCTBA apu(pMeTHYECKHMX KOpHeH 1Jd
npeodpa3oBaHNs BbIPAKECHUI.

BbinosHATL mnpocreiimine mnpeodpa3oBaHUsl BBIPAXKCHU,
coJlepKalluX KBaJpaTHbIE KOpHU. BplpakaTb NepeMEHHbIE W3
reOMEeTPUYECKUX U PU3NYECKUX (POopMYJI MPU HEOOXOIUMOCTH C
ONOpOH Ha MPABUJIO.

BorunciasiTh 3HaYeHHs1 BBIPAXKEHUMN, COJAEpKAIINX KBaJpaTHbIE
KOpPHU, UCIIOJIB3YsI TPU HEOOXOIMMOCTH KaJIbKYJIATOP.
Hcnonb3oBaTh B XOJ€ pELIEHUS 3ajad dJIEMEHTapHbIE
NPEJCTAaBICHUS, CBSI3aHHBIE C NPUOTKEHHBIMU 3HAUYECHUSIMU
BEJIMYHH.

3HAKOMUTBHCS C UCTOPHEHN pa3BUTHS MaTeMATHKH.

Yucaan

CreneHs ¢ 1eJIBIM ITOKa3aTeIIeM. CTaHI[apTHaSI 3aIlluCh YHCJIa.

dopmyMpoOBaTh ONpeaejieHHe CTEIICHH C LEJIbIM MOKa3aTeaeM




BbLIYHCJICHHS.
Crenennb

¢ HeJbIM
nmoKasarejieM
(7 9)

Pasmeprsl 00BEKTOB OKpy>kKaroIiero Mupa (0T 3JIeMEHTapHBIX
YacTHI] 0 KOCMUYECKUX OOBEKTOB), IJTUTEIHLHOCTH MIPOIIECCOB
B OKPYAaroIIeM MUpe.

CBolicTBa CTENEHH C LIEJIBIM [10Ka3aTeeM.

(pu HEOOXOUMOCTH 10 BU3yaJIbHOM OTIOpe).

IpencTaBasiTth 3anuch OOIBIINX U MAJIBIX YHCEN B CTAHAAPTHOM
Bujge. CpaBHHBAThL UWCIa U BEJIMYMHBI, 3alHCAHHBIE C
UCIob30BaHueM crenenu 10.

Hcnoab30BaTh 3amMch 4YUCEI B CTAHJAPTHOM BHIE UL
BBIPQKEHUS Pa3MEpOB OOBEKTOB, JIMTEIBHOCTH MPOIIECCOB B
OKpY’KaroleM MUpe.

@opMyJIMPOBaTh, 3aMMCHIBATH B CHMBOJHYECKOIi (popme U
WLTIOCTPUPOBATH NMPHMEPaMH CBOICTBAa CTENEHH C LENIbIM
nokaszareieM (MpU  HEOOXOAWMOCTH C  HWCIOJIBb30BaHUEM
BU3YaJILHOW OTIOPHI).

I[IpumeHsiTh  cBoOiicTBA CTENEHM I IpeoOpazoBaHUs
BBIPOKEHUH, COJEPKAIIMX CTEIECHU C IIeIBIM IOKa3aTelieM C
UCTIOJIB30BAHUEM  CIIPAaBOYHOM HWHPOpManuu. BbINOJHATH
JAedcTBUS C 4YHCIaMH, 3allMCaHHBIMU B CTaHJAPTHOM BHJE
(YMHOXEHUE, JIelIeHNe, BO3BE/ICHUE B CTETICHB ).

Auaredpanyeckue
BbIPasKeHM .
KBaaparTublii
TPEXYJIeH

(59

KBanpatsslii TpéxuieH. Pa3noxeHue KBaapaTHOro TpExdsieHa
Ha MHOKUTEIIH.

Pacno3naBarb,  KBaJpaTHbIM  TPEXWIEH,  YCTaHABIIMBAaTh
BO3MOHOCTb €r0 pa3j0KeHUs HA MHOXKHUTEIH.

PackiaapiBaTh HA MHOMKHTEJIM KBAJApPaTHBIA TPEXWIEH C
HEOTPUIIATEIIbHBIM JTUCKPUMHUHAHTOM TPH HEOOXOIUMOCTH C
OIIOPO Ha AJITOPUTM IPaBUIIA.

AuredOpanyeckue
BBIPasKeHH .
AsredOpanyeckast
ApooOL

(154)

Anrebpanyeckasi 1po0b. [lonycTrMble 3HAU€HUS IEPEMEHHBIX,
BXOSIIIUX B anredpandeckue BoIpaskeHust. OCHOBHOE CBOHCTBO
anreOpandeckoit 1poou. CokpaiieHue 1pooei.

Crnoxenue, BBIYUTAHUE, YMHOXEHHE U JieNieHne
anreOpanmveckux  apoOeit. [IpeoOpasoBaHue  BBIpaKEHUH,
coJiepKalux anredpandeckue Apoou.

3anuceiBaTh anreOpandeckue BeipaxkeHus. HaxoauTnh 001acTh
OIpEENIEHUS] PALIUOHAIIBHOTO BBIPAKEHHUS.

BbINOJHATHL YKCIOBBIE MMOJACTAHOBKA M BBIYMCJIATH 3HAUECHUE
JpoOu, B TOM YHCIIE C TOMOIIBIO KaIbKYJIATOPA.
@opMyJIMpoOBaTH OCHOBHOE CBOWCTBO alireOpanyeckoit 1podu u
NPHMEHSTH €ro Ul IpeoOpa3oBaHus IpoOei.

BoinosHATs aeiicTBUSI ¢ anreOpandyeckuMH JApoOsMU MpU
HEOOXOMMOCTH ¢ HampaBisgomeil nomompo. [IpumeHsTh
peoOpa3oBaHus BBIPAXKEHUN JUIs pelleHus 3a1ad. BeIpamkaThb
nepeMeHHble u3 (opmyn (PU3NUECKUX, TECOMETPUUECKHUX,
OTNHUCHIBAIONINX OBITOBBIC CHUTYyallMH) TPH HEOOXOIUMOCTH C




HaHpaBJ’IﬂIOH_Ieﬁ IIOMOIIBIO.

YpaBHeHus

1 HepaBeHCTBaA.
KBaaparnsie
YPaBHEHHS

(15 49)

KBagpartHoe ypaBHeHue. HemnosiHoe KBagpaTHOE ypaBHEHHE.
dopmyia KOpHEH KBagpaTHOro ypaBHeHus. *Teopema Buera™.
Pemenune ypaBHeHuii, CBOAAIMXCA K KBaapaTHbIM. [IpocTeiine
JIpOOHO-pallMOHAIBHBIE YPAaBHEHHUS.

Pemienne TEKCTOBBIX 3a7ad € IIOMOINBIO  KBaJIpaTHBIX
YPaBHEHUU.

Pacno3HaBaTh KBajipaTHbIC YPaBHEHHUSI.

3anucpiBaTh (OpPMYJy KOpPHEH KBaJIpaTHOILO YpaBHEHUS;
peliaTh KBaJApaTHbIe YpPaBHEHUs] — IIOJIHbIE U HEMOJIHbIE (C
MCIIOJIb30BaHUEM CIPAaBOYHON MH(POPMAIUN).

IMpoBoauTs  mpocreiilive  HUCCIAEAOBAHMS  KBAJAPATHBIX
YPaBHEHUU.

Pemiath ypaBHeHUsl, CBOASIINECS K KBAJAPAaTHBIM, C IOMOUIbIO
peoOpa3oBaHUil U 3aMEHOM IEPEMEHHOM € OMOPOii Ha AITOPUTM
IpaBuUJIa.

Habaonath M aHAJAM3MPOBATH CBSI3b MEXKAY KOpDHAMHU U
KO3 (UIIMEHTaMH KBAJAPAaTHOTO YPABHCHHMSI.

*TIpuMeHsTh TeopemMy Buera TUIs peleHus
3a11a4 (C MCIOIb30BaHUEM 00pasia)™.

Pemate TekcTOBBIE 3agauM anreOpanyeckuM CHocoOoM:
MEPEXO/IUTh OT CJIOBECHON (HOPMYIMPOBKU YCIOBUS 33Jaud K
anrebpanveckodl MOJAETH MYTEM COCTaBIEHHS YpaBHEHHS (MpU
HEOOXOJUMOCTH C  HalpaBJAIOIIed TOMOIIBI0);  pellaTh
COCTaBJICHHOE YPaBHEHHUE; UHTEPIIPETUPOBATH PE3YJIbTAaT.
3HAKOMHTBCS C HCTOPHEI Pa3BUTHSI anreOpshl.

YpaBHeHust

U HepaBeHCTBA.
Cucremsl
YPaBHeHUil

(13 v)

JluHeliHOe ypaBHEHUE C JABYMS I€PEMEHHBIMH, €ro rpadux,
IPUMEpHI PEIlIeHUs] ypaBHEHUH B IIEJIbIX YHCTaX.

Pemenune cuctem AByX JIMHEHHBIX YpaBHEHUH C JABYMs
nepeMeHHbIMH. [IpuMepbl pelieHuss CHUCTEM HEIMHEWHBIX
YPaBHEHHUH C IBYMsI IEPEMEHHBIMH.

*T'paduueckas  uUHTepHnpeTanuss ypaBHEHHUS C  JByMs
NEPEMEHHBIMH U CHCTEM YPaBHEHUH ¢ IBYMS IIEPEMEHHBIMU*.
Pemenne TeKCTOBBIX 3a7a4 € TIOMOIIBIO CUCTEM YPaBHEHUH.

Pacno3HaBaTh JMHENHBIE YPABHEHUS C IBYMS IEPEMEHHBIMH.
Crtpouth rpaQuKy JIMHEHHBIX YpaBHEHHH, B TOM 4HCIE
HCHoJb3ysi HH(pPoBble pecypcehl (P HEOOXOJUMOCTH C
OMOpPOY Ha AJITOPUTM YUEOHBIX AEUCTBUIA).

Pa3nuuarh napajuiesbHbIE M NIEpecEeKarolecs NpsMble 10 UX
YPaBHEHHUSIM.

Pemiatp cuCTEMBI [BYX JMHEHHBIX YPaBHEHUU C JBYM:d
MIEPEMEHHBIMH MOJCTAHOBKOM U CIIOKEHUEM.

Pemath npocreinie CUCTEMBI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SIBJIAETCS TMHEWHBIM IIPU HEOOXOJUMOCTH C HalpaBJIIOLIeH
MTOMOLUIBIO.

*IIpuBoauTh TrpaduUYecKyl0 HHTEPNPETANHI0 PEIICHUA




YpaBHEHHUS C IBYMsI IEPEMEHHBIMU U CUCTEM YPaBHEHUII C IByMs
MepeMEeHHBIMU. >
Pemats TeKcTOBBIE 32/1a4H AITeOPaMyeCKUM CIIOCOOOM.

YpaBHeHnus YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyIMpOBaTh CBOJiCTBA YUCIIOBBIX HEPABEHCTB,

U HepaBeHCTBA. HepaBeHcTBO ¢ 0/1HOM nepeMeHHOH. JInHeliHble HEPaBEHCTBA C | MJUTFOCTPUPOBATH UX HA KOOPJAUHATHOMN MPSIMOM.

HepaBencrBa OHOI mnepemMeHHOW U uX pemeHue. Cuctemsl JMHEWHBIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XOJI€ PELLICHUS 3a/1a4.

(12 9) HEPABEHCTB C OJJHOM IIEPEMEHHOM U UX PEILICHUE. Pemars JMHEHHBIE HEPAaBEHCTBA C OJHOM INEPEMEHHOU,

N300paxeHue pereHus JIMHEHHOro HEPABEHCTBA U UX CHCTEM | M300pakaTh pellieHue HEPAaBEHCTBA HA YMCIIOBOM MPSAMOIA.
Ha YHCJIOBOM IPAMOM. Pemath cucTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh pellIeHUE

CUCTEMbI HEPABEHCTB Ha YHCJIOBOM NPSMOM MpU HEOOXOAUMOCTHU
C BU3yaJbHOW OMOPOH.

DOyHKIMH. [Tonstne ¢ynkuuu. OOnacTe onpeAeneHus W MHOXECTBO | Mcmonb3oBaTh  (QYHKIMOHAIPHYIO ~ TEPMHHOJIOTHIO  H

OcHoBHBIC 3HayeHu# QyHkuu. CriocoObl 3a1aHust PyHKIUIA. CHMBOJIHKY.

NOHATHS I'paduk pynkuuu. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha|BbIuHCAATH 3HaYeHus QYyHKIUH, 3a7aHHBIX (opMysaMu (IIpu

Sy rpaguxe. HEOOXOIMMOCTH HCIOJBb30BaTh KalbKYJATOpP); COCTABJSATH
TA0IUIBI 3HAYEHHIT QYHKIIUY.
Ctpouts no Toukam rpapuku QyHKIUIL.
OnuceiBaTh cBOMicTBa (QYHKIUMU HAa OCHOBE €€ rpaduueckoro
OpEJCTaBICHU TMpH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
ITOMOIIBIO.
Hcnoab3oBaTh  (QYHKUMOHAJIbHYI0  TEPMHHOJOTHI0O  H
CHMBOJIHMKY.
HccaenoBarh npuMepbl TpadUKOB, OTPAXKAIOMIUX pealbHbIE
npoueccsl U sBiaeHUs. IIpMBOoAUTHL NMpHUMepbI IPOLECCOB U
SABJICHUH C 3aJJaHHBIMH CBOWCTBaMHU.
Hcnoab30BaTh KOMNBIOTEPHBIE MPOTPAMMBI [UIS IOCTPOEHHUS
rpaduKoB (PyHKIUI U N3yYEHHS UX CBOICTB

DOyHKIMH. Yrenne wu moctpoeHue rpapukoB ¢yHkuuid. Ilpumeps | Haxoquts ¢ moMoubio rpaguka QyHKIMM 3HAYCHUE OJTHOU U3

YuciioBbie rpaduKoB (PYHKLUH, OTpaKaIOIIUX pealbHbIE IPOLIECCHI. paccMaTpUBaEMBbIX BEIMYUH 10 3HAYECHUIO APYTOM.

GyHKuun DyHKINY, OIUCHIBAIOIIE HPSMYIO U o0paTtHy1o | B HecloXHBIX cilydasix BbIpazKkaTh (OpMYJIoii 3aBHCHMOCTH

9 v) MPOMOPLUUOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. |Mex1y BETUUHMHAMH.




I'paduk dysKIMHE Y = X2
Oyukmuuy = x5,y = X3y = Vx, ¥ :g; *rpaduueckoe

pelleHre ypaBHEHUI U CUCTEM YpaBHEHHM. ™

OnuchiBaTh XapakTep HW3MEHEHHsS OIHOW BEJIMYUHBI B
3aBHCHMOCTH OT U3MEHEHUS IPYTOi

Pacno3snaBath Buabl u3ydaeMmblx ¢QyHkiuid. Iloka3piBaTh
CXeMATHYeCKH IIOJIO)KEHHE Ha KOOPIWHATHOM IUIOCKOCTH
rpadukoB byHKIMIA BHJIA: y = X°, y =X,
y= VY=

HUcnonb3oBarh QyHKIUOHAIBLHO-TPAadUYECKUE
NpeACTaBJEHHs U PEIICHNUS U UCCIIEJOBAHUS YPAaBHEHUH U
CHCTEM YPaBHCHUH.

I[IpumensiTe MppPoBLIe pecypehbl Uil NOCTPOCHUS I'padUKOB
(GyHKIMHA.

IloBTOpPEHME
M 000011IeHHE
(6 1)

[ToBTOpEeHHE OCHOBHBIX TOHSITHI M METOJOB KypcoB 7 U 8
KJ1accoB, 0000IIeHe 3HAHUH.

IIpuMeHATH cHMOCOOBI CPABHEHUS YHCEJ, BBIYMCIICHHI,
npeoOpa3oBaHuil BBIPAKEHUH, pEIIeHUs] YPABHEHU.
OcyuiecTBJASTh CAMOKOHTPOJb BBINOJHAEMBIX JIEHCTBUM H
CaMONIPOBEPKY pe3yjibTaTa BBIYMCIEHHUH, MpeoOpa3zoBaHui,
ITOCTPOEHHUH.

Pemrare 3agayd M3 peaJIbHOM KHU3HHM, NPUMEHATH
MaTeMaTH4YeCcKUe 3HaHUsA JUI peleHus 3ajad U3  Jpyrux
IIPEAMETOB.

Pemath TexkcTOBBIE 32/1a4M, CDABHUBATH, BLIOMPATH CIIOCOOBI
pelIeHus 3a1a4u.

9 kjacc (ae meree 102 )

Ha3Baunmue
pasnesa (TemMbl)
Kypca (4Mc10

OcHoBHOE coaep:kanue

OcHoOBHbBIE BUBI AeSITeIbHOCTH 00y4al0IIMXCH

4acoB)
Yucnan PannonanbHble uncna, *uppanoHanbHbIE Yncia, KOHEYHbIE U | Pa3BUBaTL mpeacTaBJeHUsl O 4HUCIaX: OT MHOYKECTBA
BbIYHCJICHHUSI. OCCKOHEUYHBIC JECSITUYHBIE JIpo0wu. MHOXECTBO | HATYPJIbHBIX YHUCEIT IO MHOXKECTBA ACHCTBUTEIBHBIX YUCEI.




JlelicTBUTE/IbHDbIE
quciaa
(99

JEUCTBUTEIBHBIX  4YUCEN; JCUCTBUTEIBHBIE YUCIA KAk
OeCKOHEUHbIE JIeCATHUYHBIE npodu. B3ammHO onHO3HAYHOE
COOTBETCTBUE MEXJy MHOXECTBOM JICHCTBUTENBHBIX YHCEI U
MHO>ECTBOM TOYEK KOOPAUHATHOU IPSMOM.

CpaBHeHHE  [€HCTBUTENBHBIX  4YHCEN, apUPMETHYECKHE
JIEUCTBUS C IEUCTBUTEIILHBIMU YUCIIAMH. ™

[TpubinxEHHOE 3HaYEHNE BEITMUUHBI, TOYHOCTb MPUOIIMKEHHS.
Oxpyrinenune wuucen. Ilpukuaxka u oOLEHKa pe3ysbTaToOB
BBIYHCIICHUM.

O3HaKkoMHTBCH c BO3MOKHOCTBIO MIPEICTABICHUS
JNEHCTBUTEILHOTO YHClIa KaKk OECKOHEYHOU IECSITHYHON apodu,
NPUMEHSATh JICCATUYHbIE NPUOIMKEHUS palUMOHAJIbHBIX U
UPPALIMOHATIBHBIX YHCEI.

*3anucpiBaTh, CPaBHMBATh U YIOPSiI0YMBATh
JIEUCTBUTEIIbHBIC YK CIIa™.

BeinmoiHATh, coyeTas yYCTHbIE W NHCbMEHHBIE IPUEMBI,
apupMeTnyecKkre JIeiicTBUA C pPALUOHAIBHBIMU YHUCIAMY;
HAXOJAUTh 3HAUEHUs CTENEHEM C LEeJIbIMM IOKa3aTelsiMU U
KOpHEH; BBIYMCJISITh 3HAYCHUST YUCIIOBBIX BBIPAXKEHUH.
Honyuyurs mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YUCesl B MPAKTUYECKOM IESITENIbHOCTH YEI0BEKA.
AHaMM3MPOBaTh M JeJaTh BBIBOAbI (I0CJIE COBMECTHOIO
aHa/IM3a) O TOYHOCTH MNPUOIMKEHUS JIEUCTBUTEIBHOIO YHCIIa
IIPU PELICHUH 3a/1a4.

OKpyrisiTh JEHUCTBUTEIBHBIE YHCIA, BHIMOJHATH NPUKUIAKY
pe3yiabTaTa  BBIUMCIEHUN, ONEHKY 3HAYEHUHW  YHUCIIOBBIX
BBIPAKCHU.

3HAaKOMUTBHCS C UCTOPUEN pa3BUTHSI MATEMATHKH.

YpaBHeHus

U HEPaBEHCTBA.
YpaBHeHus

¢ OJIHOM
nepeMeHHOMn

(14 1)

JInneliHoe ypaBHeHMe. PelieHne ypaBHEHHH, CBOAAIIMXCS K
JIMHEHHBIM.

KBagpatHoe ypaBHeHMe. Pemenue ypaBHEHHH, CBOASAIIMXCA
K KBa/IpaTHBIM. bUKBa/ipaTHbIE YpaBHEHUS.

*TlpuMepsl perieHHUs ypaBHEHUW TpeTbed U 4YeTBEPTOU
CTETIeHEH pa3nokeHueM Ha MHOXKHUTEIH. *

Pemenne npo6HO-palioOHAIbHBIX YpaBHEHUH.

Perienne TeKCTOBBIX 3aa4 areOpanyeckKuM METOOM.

OcBauBaTh, 3aNOMMHATHL W NPHMEHATH Trpaduyeckue
MeToAbl IIPU PELICHUM YPAaBHEHUI, HEPABEHCTB U HUX CUCTEM
(mpu  HEOOXOIUMOCTH C ONOpPOMl Ha QJIrOPUTM y4eOHBIX
JIEUCTBHI).

Pacno3HaBathb 11€JbIe U IpOOHBIE YPABHEHHUS.

Pemath JMHelHbIe W KBaJApaTHble YPABHEHHsl, YPaBHEHUS,
CBOJASIIMECS K HHUM, IpocTelinne JIpoOHO-palllioHaIbHbIE
YpaBHEHHSI.

IIpennaraTh BO3MOXKHBIE CIIOCOOBI PEIIeHHs TEKCTOBBIX 3ajad,
o0Ccy:k1aTh HMX M PpelaTh TEKCTOBBIE 33aJaud pa3HbBIMU
croco0amH.

3HAKOMHTHCS ¢ HCTOPHEl pa3BUTH MATEMaTUKU

YpaBHeHust

Jlunelinoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €T0 TpaduK.

OcBauBaTh U NPUMEHSATh NPUEMBI PEIIECHUS CHUCTEMBI JIBYX




¥ HepaBeHCTBA.
CucreMbl

YpPaBHeHUil
(14 v)

Cucrema AByX JIMHEHHBIX YPaBHEHHH C IByMsI IEPEMEHHBIMU U
eé peweHue. PemeHune cucrem ABYX YypaBHEHUH, OJHO U3
KOTOPBIX JIMHEIHOE, a APYyroe — BTOPOIl CTEIEHH.
['paduueckass uHTEpHpeTaMsi CUCTEMBbl YPaBHEHHUH C ABYMS
HEPEMEHHBIMH.

PereHne TEKCTOBBIX 3a/1a4 alreOpanyeckuM CIiocOOOM.

JMHEWHBIX YPaBHEHHH C JBYMs TICPEMCHHBIMUA M CUCTEMBI JIBYX
YpaBHEHHUI, B KOTOPBIX OJJHO YPABHEHUE HE SBJISACTCS TUHEHHBIM
(0 BU3yaJIbHOM OTOPE).

Hcnonb3oBaTh (QPYHKIHOHATHHO-TpPAUUIECKUE TMPEACTABICHUS
JUIs pellleHHs] U HCCJIeI0BAHNsl YPABHEHUH U CHCTEM.
AHAJIW3MPOBATHh TEKCTHI 3aj1a4, peliaTh UX anreOpanvyeckum
CIocoO0M: MepexXoauTh OT CJIOBECHON (OPMYIUPOBKH YCIOBUS
3a7auu K anreOpandeckoil MOJIeNU MMy TEM COCTABIICHUS CUCTEMBI
YpaBHEHHUIi; pelmaTh COCTaBICHHYIO CHCTEMY YpaBHEHHUIA;
HHTEPNPETHPOBATH PE3YJIbTAT.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS MaTEMAaTUKU

YpaBHeHus

U HepaBeHCTBA.
HepaBencrBa
(16 9)

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

JIuneiiHble HEPABEHCTBA C OJHOW NIEPEMEHHOM U UX PELICHHUE.
CucreMbl JTUHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOM U UX
peleHue.

KBaapaTHbIe HEPABEHCTBA U UX PEILLICHUE.

I'papuueckas  MHTepHnpeTanusi HEPaBEHCTB U  CUCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.

Yurarh, 3anucbiBaTh, MNOHUMATb, WHTEPIPETHPOBATH
HEPaBEHCTBA; UCIOJIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
BoInoJHsTh 1peo0pa3oBaHusi HEPABEHCTB, MCMOJIbL30BATh IS
peoOpa30BaHuUs CBOWCTBA YHCIIOBBIX HEPABEHCTB.
Pacno3HaBaTh JTUHEIHbIEC U KBAJpaTHbIE HEPABEHCTBA.

Pemats nuHeWHbIE HEPABEHCTBA, CHCTEMBbl  JIMHEWHBIX
HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIIOYAIOIIMX KBaJIpaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAATH I10JTyYCHHBIE PEIICHHUS.
N3006paxkarh perieHre HEPaBEHCTBA U CUCTEMbl HEPABEHCTB Ha
YHUCIOBOM MPSAMOM, 3aNMCBIBATh PEIIEHUE C IOMOUIBIO
CHUMBOJIOB.

Pemath KBajpaTHbIE HEPABEHCTBA, MCIONB3YS Tpaduueckue
MIPEJICTaBICHHUS.

OcBauBaTh W NPHUMEHSITH HEPABEHCTBA IIPU PELICHUU
pa3IMYHBIX 33]a4, B TOM YHCJI€ IPAKTUKO-OPHUEHTHPOBAHHBIX.

DyHKIUH
(16 4)

KBanpatnunas ¢ynkuus, e€ rpaduk u cpoiicta. Ilapabona,
KOOPJWHATHI BEPIIMHBI TApa0O0IIbl, 0Cb CAMMETPHH MapadOITbL.
Crenennble (YHKINU ¢ HATYpaJIbHBIMU TOKA3aTeNsAMU 2 U 3, UX
rpauKu U CBOWCTBA.

Ipapuku pyukumii:y = kx,y = kx + b,,y = ax®,y = ax®,y

Pacno3HaBaTh BUJBI M3yYaeMbIX (pYHKIHN; WIJIKCTPUHPOBATH
CXeMATHYECKH, O0BSICHATH DPACIOJ0KEHUE HAa KOOPAMHATHOU
TUIOCKOCTH rpadukoB pyHKImid Buga: Y = kx,y = kx + b,,y =
ax?, y = axd,
— _k o
Y = v/X, Y = = B 3aBUCHMOCTH OT 3Ha4e€HHH KO3()(HUIIUECHTOB;
X




OMHCHIBATh UX CBOMCTBA.

Pacno3naBaTh KBaJpaTHUHYIO (QYHKIUIO 110 opMyIIe.
[IpuBoanTs, mNpUMeEpPbl KBAaJPAaTHUHBIX 3aBUCUMOCTEH U3
peanbHOH JKU3HHU, (PU3UKH, TEOMETPHH.

BoisiBasite 1 000011aTh OCOOCHHOCTH TpaduKka KBaAPATHUHON
Gyskumm  y = ax®> + bx + ¢ (opu  HEOOXOAUMOCTH  C
HAIPAaBJIAIONIEH TOMOIIIBIO).

CtponTthb 1 H300pakaTh cxeMaTH4eCcKH rpadrKy KBaJpaTHIHBIX
(yHKuMit, 3a1aHHEIX GopMynaMu Bugay = ax’,y = ax? + q, Y
=ax + p)? y=ax’ + bx +c (upu HEOOXOAMMOCTH C
BU3YaJbHOU OMOPOH).

AHAJIM3UPOBAThH U MPUMEHATH CBOIICTBA U3Y4YEeHHbBIX (QyHKINI
JUIS UX TOCTPOCHHS, B TOM YHCIE C TOMOIIbIO IM(POBHIX
pecypcoB.

YucaoBble
NMoCJIeA0BaTEIbHOC
TH

(15 9)

ITonsATHE YUCIIOBOM MTOCIIEA0BATEILHOCTH.

3aaHue TOCIEN0BaTeIbHOCTH PEKYPPEHTHOU GopMylol u
dopmyI0it N-To uieHa.

Apudmernueckas u reomerpuueckas nporpeccun. opmyisl N-
ro 4jeHa apuMeTHUecKo MW TreoMeTpuyecKod Mporpeccui,
CYMMBI IIEPBBIX N WICHOB.

*MN300paxkeHue 4JIe€HOB apHU(PMETHUECKON M reoMeTpuyecKon
IIPOrPECCUM TOUYKAMM Ha KOOPAUHATHOM IJIOCKOCTH.
JIMHENHBIN U YKCIOHEHIMAIIbHBIA POCT.

Crno’xHble MPOLIEHTHL.

OcBanBaTh H MPUMEHATHh MHJIEKCHbIE 0003HAUCHUS, CTPOUTH
peueBble BBICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C TIOHATHEM TOCIEI0BATEIbHOCTH.

AHaau3upoBaTh GopMyITy N-TO YIEHA OCIEI0BATEIbHOCTH WIH

PEKYPPEHTHYIO bopmyiy U BBIYHCJIATH YJIEHBI
IIOCJIEI0BATEIBLHOCTEH, 3aJIaHHBIX ITUMH bopmynamu.
YcranasanBarb 3aKOHOMEpPHOCTh B IIOCTPOECHUNU

MOCJIEZI0BATENbHOCTH, €CJIU BBIMHMCAHBI TEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3HaBarh  apudMETHUECKYI0 U T€OMETPUUYECKYIO
MIPOTPECCUU MPHU PA3HBIX CIIOCO0AX 3a/laHUsL.

Pemate 3amaun ¢ ucnonb3oBaHHeM ¢GopMyl N-TO 4YieHa
apu(METUYECKOH U TEOMETPHUYECKOW IPOrpeccHil, CyMMBI
MEePBBIX N YJIEHOB C OMOPOil Ha CIPaBOYHYIO HHPOPMAIIHIO.
*W300paxkaTh UICHBl IOCIEAOBATEIbHOCTH TOYKAaMU Ha
KOOPJIMHATHOM TIIIOCKOCTH ™.

PaccmaTpuBaTh NpuMepbl IPOLECCOB M SIBJEHUH U3 PealbHOU
KHU3HU, WUIIOCTPUPYIOUINE HU3MEHEHHE B apUPpMETHUECKOM
IpOTpeccuu, B T€OMETPHUUECKOM Mporpeccuu; *n3o0pakaTh




COOTBETCTBYIOIIUE 3aBUCUMOCTH TpaQuuecKu™.

Pemiate mpocreiimme 3aqauyM, CBS3aHHBIE C YHUCIOBBIMU
MOCJICIOBATEIBHOCTSIMU, B TOM WYHCIIE 3aJa4d W3 pPEaTbHOU
JKU3HM €  WCTOJB30BAaHHMEM  MH(PPOBBIX  TEXHOJIOTHUN
(37IEKTPOHHBIX TAOHII, TPAPUIECKOTO KATBKYJIATOPA U T.I1.).
*PemiaTh 33J1a41 Ha CII0XKHBIC MPOIICHTHI, B TOM YHUCJIC 337a91 U3
peanbHOM MPAKTUKH (C MCIIOJIb30BAaHUEM KaJIbKYJIsATOpa). >
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHSI MATEMATHKU.

IToBTOpEHHE,
00001IeHME,
cHCTeMATU3 AU
3HAHMH

(18 4)

Yucaa ¥ BbIYHCIEHHs (3alIUCh, CPaBHEHUE, ICUCTBUS C
NeHCTBUTENIHBIMUA YHCJIAMH, YHWCIIOBAsl TpsiMasi; MPOLIEHTHI,
OTHOUICHUS, TIPONIOPLINH; OKPYTJICHHE, TPUOIMIKEHNE, OLICHKA;
pelIeHne TEKCTOBBIX 331a4 apU(PMETHIECKUM CTIOCOOOM).

Auiredpanyeckue BbIpa:KeHUsI (mpeobpazoBanue
anreOpanyecKuX BhIPAKEHUM, JOIMYCTUMBIC 3HAUCHHUS).
@®yHkuuu (MOCTPOEHHE, CBOWCTBA M3YyUYEHHBIX (YHKIIMI;
rpaduyeckoe pereHre ypaBHeHUH U UX CUCTEM).

OnepupoBaTh NOHATHAMHM: MHOXECTBO, IIOAMHOKECTBO,
Olepanyy HaJ MHOXECTBAMHU; MCIOJb30BaTh TIpaduuecKoe
IIPEICTaBICHUE MHOXKECTB JUIsl ONIMCAHUS PEaIbHBIX IIPOLIECCOB U
SBJICHUH, IPU PELICHUU 3a/1a4 U3 IPYTUX y4eOHBIX IIPEIMETOB.
AKTyaJIM3MpOBAaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC JeHCTBHS,
CBSI3aHHbIE € 4YMCJIAMHU: HATypaJlbHOE 4YHUCIO, IPOCTOE U
COCTAaBHOE YHUCIA, ACIMMOCTb HATypajbHBIX YHUCEIN, NPU3HAKU
JEIUMOCTH, 1I€JI0€ YHUCIIO0, MOAYJb 4YHCa, OOBIKHOBEHHAas U
JecaTU4Has ApoOH, CTaHIAPTHBIA BUA 4Kcia, apudMeTHuecKuit
KBaJPaTHBIN KOPEHb.

BbInoHATL 1eHCTBUS, CPABHUBATH M YIIOPSA0YMBATD YUCIIA,
MIPEACTABIIT YHCIA HAa KOOPAMHATHOM MPSMOM, OKpPYIJIATH
YKCla; BBINOJHATL MNPHKUAKY H OLEHKY pe3yibrara
BBIYMCIICHH.

PemaTh TeKcTOBBIE 3a1a4l ApUPMETHIECKUM CIIOCOOOM.
Pemiate npakTH4eckue 3a1a4u, COAEPKALIUE IPOLICHTHI, 101,

YacTH, BbIpaXXaroIIME 3aBUCUMOCTU: CKOPOCTb — BpeMs —
paccTostHue, II€Ha — KOJWYECTBO — CTOMMOCTh, OOBEM
paboTel — BpeMsi — MPOU3BOAUTEIBLHOCTh TPYAA.

Pa30uparh peaibHbIE KU3HEHHbIE CUTYyalluu, GopMyJIHpPOBATH
UX Ha S3bIKE MaTEMAaTHKH, HAXOAUTh pEIICHUE, NPUMEHSA
MaTEeMaTHYECKHUN anmnapar, MHTePIpPeTHPOBATH PE3YyJIbTaT
OnepupoBaTh NMOHSATHUSIMH: CTENEHb C ILEJIBIM I10Ka3aTeleM,
apupMETHICCKUN KBaJpaTHBIN KOpPEHBb, MHOTOYJIEH,
anredpandeckas Jpo0b, TOXKIECTBO.




BbINOJHATL OCHOBHBIE [EHCTBHS: BBIIOJHATH PACUYETHI 110
dbopMyiiaM, TpeoOpazoOBBIBATh IIENbIC, IPOOHO-PAIIMOHATBHBIE
BBID@KEHUSI M BBIPAXEHHUS C KOPHSAMH, pPEaJM30BHIBAThH
pas3oKeHHEe MHOTOYJICHa HAa MHOXHTEIM, B TOM 4YHCIE C
UCMOJb30BaHUEM (OpMyJl pa3HOCTH KBaJpaTOB M KBajapaTa
CYMMBI U pa3HOCTH (C OMOpO Ha CIPABOYHYI0 MH(POPMALHUIO);
HaXOJIUTh JONYCTUMBIE 3HAUYEHUS IEPEMEHHBIX IJIs JIPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MoneaupoBath ¢ MOMOILBIO (OPMYJ peanbHble IPOLECCHl U
SIBJICHHUSL.

OnepupoBaTh MOHATHAMHE: QYHKIMS, TpapuK QyHKIUH, HYIH
(GYHKIHMH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, IMPOMEKYTKH
BO3pacTaHMs, yObIBaHMsI, HaMOOJIbIIEe U HAUMEHbIIIee 3HAUYCHUS
GyHKIMH.

AHATU3NPOBATh, CPABHUBATH, 00CYKIATh CBOWCTBA (DYHKIIHH,
CTPOUTH UX TPapUKH.

OmnepupoBaTh MNOHATHSIMH: TIpsIMas IPONOPLMOHAIBLHOCTH,
oOpaTtHass  MPOMOPIMOHAIBHOCTh,  JIMHEWHas  (QyHKIUS,
KBaJpaTH4Has QyHKLUs, napaboia, runepooa.

Hcnogab30BaTh rpadMKH TSI OTIPEIEIICHUS CBOWCTB, TIPOIIECCOB
U 3aBUCHUMOCTEW, I pEUIeHUs 3aJad U3 JPYyTrux y4eOHbBIX
NpPEAMETOB M PEaTbHON >KU3HU; MOAEJIMPOBATH C ITOMOIIBIO
rpaMKOB peabHbIe MPOLECCH U SBICHHUS.

BoipakaTth ¢opMyiaMu 3aBUCHMOCTH MEX/Y BEINIHHAMHU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I1IO T'OAAM OBYUYEHUSA)

7 kiaacc (He MeHee 68 )

Ha3zBpanue
pasnesa (TemMbl)
Kypca (4uci10

OcHoOBHOe coep:KaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS




4acoB)

IIpocreiimme [Tpocreiimne reoMeTpuuecKkue 0ObEKThI: TOUKU, IPSIMbIE, JIydd | POPMYJIMPOBATH OCHOBHBIE IOHATHUS U OIIPEJIEICHHUS.
reoMeTpuyeckue |4 yribl, MHOTOYIOJIbHUK, JIOMaHasl. Pacmo3HaBaTh  M3yuYeHHBbIE  TE€OMETpUYECKHE  (QUTypHI,
durypsi CMeXHBIE U BEPTUKAJIBHBIE YIJIBI. onmpeieJIATh UX B3aUMHOE pACIOJOKEHUE, BBINOJHATH
U HX CBOIiCTBA. Pabota ¢ npocTefmMu yepTeKamu. 4epTEX MO YCIOBUIO 3a/layd (C HMCIOJIb30BAHUEM CMBICIIOBOU
N3mepenue W3mepeHue IWHEHHBIX W YIJIOBBIX BEJIUYMH, BBIYMCICHHE |ONOPBI: HABOMALIME BOMPOCHl W/WIM alNropuTMa Y4eOHBIX
reoMeTpuYecKuX |OTPE3KOB U YIJIOB. JEHCTBUN).
BeJIMYMH [lepumerp u  miomanes  ¢uryp, cocraBieHHbIX 13 |I[IpoBoanTh IpoCTEiINe MOCTPOCHUS C TOMOIIBIO IUPKYJIST U
(14 ) MPSIMOYTOJIbHUKOB. JIUHEHKH.
N3MepsATH JIMHEHHBIE U YTIIOBbIE BETUYMHBI FTEOMETPUUECKUX U
MPAKTUYECKUX OOBEKTOB.
OnpenensiTb «Ha TJIa3» pa3Mepbl peallbHbIX OOBEKTOB,
NMPOBOAUTH TPYOYIO OLIEHKY UX pa3MepOB.
Pemath 3a7auM Ha BBIYMCICHHUE JJIMH OTPE3KOB U BEJIUYMH
YIJIOB.
Pemathb 3a/1a41 Ha B3aMMHOE PACIIOIOKEHHE T€OMETPUUECKUX
uryp.
IIpoBoauTh Ki1accu(uKalMio YIJIOB, BBIYUCIATH JIUHEWHbIE U
YIJIOBBIE BEIUYUHBI, MPOBOAUTH HECJIO0KHbIE HEOOXOIUMBIE
JI0Ka3aTeNIbHbIE PACCYKICHUS.
3HaKOMUTBCS C UCTOPUEN pa3BUTHS T€OMETPHM.
TpeyronbHuku [lonsiTue ©0  paBHBIX TpeyrojbHUKaXx U  IepBUYHBIEC | Pacmo3dHaBaTh Napbl PaBHBIX TPEYrOJIHHUKOB Ha TOTOBBIX
(22 9) NpPEICTaBICHNUs O PAaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu|ueprexax (C ykazaHHEM NPU3HAKOB) MpPU HEOOXOAMMOCTHU C

IpHU3HaKa PaBEHCTBA TPEYTOJIbHUKOB.
[IpusHakn paBeHCTBa  NPSAMOYTOJIBHBIX  TPEYTOJIBHHUKOB.
CBOWCTBO MeIMaHbI MIPSIMOYTOJIBHOTO TPEYTOJIbHHKA.
PaBHOOe1peHHBIE 1 pABHOCTOPOHHUE TPEYTOAbHUKU. [Ipr3HaKu
U CBOMCTBA paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpotuB GonblIei CTOPOHBI TPEYTrOJbHUKA JEKHUT OONBIIMA
yroJi.

IIpocreiiline HeEpaBeHCTBA B TIE€OMETPUM.
TpeyroibpHuKa. HepaBeHcTBO TOMaHOW ™.

*HepaBeHCTBO

BHU3yaJIbHOW ONIOPOM.

BeiBoauTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmyIMpOBaTH OIIpeACIIECHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, MPSIMOYTOJIBHOTO, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MeIMaHbl TPEYroJbHUKA; CEPEAMHHOrO IMEpHEeHIUKYJIpa

OTpe3Ka; TepuMeTpa TPEYrojibHUKA TPU HEO0OXOTUMOCTH C
OINOPOI Ha AITOPUTM IpaBUIIa.




[TpsIMOYTONIBHBIN TPEYTOJbHUK ¢ yriioM B 30°.
[lepBble MOHATHS O TOKA3aTEIbCTBAX B TEOMETPHH.

®opMyJHpoOBaTh CBOWCTBA U MPHU3HAKH PABHOOEIPEHHOIO
TPEYrOJIbHUKA.

CTpouThb 4EepTEKH, pemiaTh 3aJa4M C IIOMOIIBIO HAX0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumeHsaTh IIPU3HAKU paBeHCTBa IPSIMOYTOJIHBIX
TPEYroJbHUKOB B 3aJadax (C MCIIOJIb30BAHHEM CMBICIOBOM
OMOpBI: HABOJAIINE BOMPOCHl W/WIM aNropuTMa Yy4eOHBIX
JeNCTBUI).

Hcnoab3oBaTh IUPPOBBIE pECypChl sl HMCCIAeTOBAHUS
CBOMCTB HM3y4aeMbIX Quryp.

3HAKOMHUTBCA C HCTOPHUEN PA3BUTUSA FEOMETPUU.

IHapanieabHble [TapayuenpHble mpsiMble, UX cBoWcTBa. Hakpecr inexanue, | @opMyJIMpoBaTh  NMOHSAATHE  IMAPAUICIBHBIX  IPSIMBIX,
npsiMble, CcyMMa COOTBETCTBEHHBIE U OJIHOCTOPOHHUE YTJIbl (0Opa30BaHHbIE IPU | HAXOAUTH IPAKTUUYECKUE IPUMEPBHI.
yIJ10B NEPECEUCHUH MTAPAIIIEIIbHBIX MPSIMBIX CEKYIEH). M3yyaTh CBOICTBa YIJIOB, OOpa30BaHHBIX IPH IEPECEUCHUU
TPeyroJbHHKA [Tpu3sHak  nNapauIETPHOCTH  NPAMBIX  4YE€pe3  PaBEHCTBO |apajuIEIbHBIX NMPSAMBIX CEKYyILEH
(14 v) paccTOsTHUI OT TOYEK OAHOU MPSMOM A0 BTOPOU MPSMOM. IIpoBoauTe pokazareqbcTBa. POPMYyIHPOBATH TEOpeMy
CyMMa yIJIoB TpeyroJbHUKa U MHOTOYTOJIBHUKA. NapaJuUIEIbHOCTH  JByX IPSMBIX C IOMOIIBIO  YTJIOB,
Bueuinue yribl TpeyrojibHuKa 00pa30oBaHHBIX NIPU [EPECEUEHUU OTUX TMPSAMBIX TpPEThen
IPSAMOM.
BoruncasTe CyMMy YTIJIOB TPEYroJdbHHUKA 1 MHOTOYTOJIbHHKA.
Haxomuth uucioBble W OyKBEHHbIE 3HAYEHUS YIJIOB B
r€OMETPUYECKHX 3aJa4axX ¢ UCIOJIb30BAHUEM TEOPEM O CYMME
YIJIOB TPEYTOJIBHUKA U MHOTOYT'OJIbHUKA.
3HAKOMHUTBLCH C UCTOPUEH PA3BUTHUSA FEOMETPUU.
OxkpyXHOCTH OKpy’KHOCTb, XOP/Ibl U TUAMETPHI, UX cBoMcTBa. KacaTenbHasd k | PopMyJMpPOBaTHL  ONpedeeHus:  OKPY)XHOCTH,  XOPJBI,
U KpYyTI. okpyx’HocTU. OKpY>XHOCTb, BIMCaHHas B yroy. *[loHsTHe o|anaMerpa W KacaTelbHOM K OKpyXHOcTH. M3yuaTrh uX
I'eomerpuueckne |I'MT, npumeHenue B 3agadax. buccekTpuca M cepeAVHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEXKH.
NOCTPOEHUS NEPIEHIUKYIISP KaK FT€OMETPUUECKUE MECTa TOUEK™. HccnenoBath, B TOM 4HCIIE HCMOJIB3YSl HH(POBbIE PeCypPChI:
(14 v) OKpy’KHOCTb, ONHMCAaHHAs OKOJO TPEYroJibHUKA. BrnmcaHHas B|OKpY)XKHOCTb, BIMCaHHY!O B YIroJl; LEHTP OKPYKHOCTH,

TPEYTOJIbHUK OKPYKHOCTb.
IIpocreiine 3a1a4u Ha IOCTPOCHUE.

BIIMCAHHOM B YT'OJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHBIX
*Ucnoab3zoBath Metoa ['MT mina nokasarenbcTtBa TeopeM O
MePECEUCHUN OMCCEKTPUC YTIIOB TPEYTOJIbHUKA U CEPEIUHHBIX




MEPIECHANKYISIPOB K CTOPOHAM TPEYTOJbHUKA C TMOMOIIbIO
I'MT.*

OBjaneBaTr NOHATHAMHM  BIHMCAHHOM H  ONHCAHHOH
OKPY)KHOCTEH  TpEyrojbHHKAa, HaXOAMTh IEHTPBl 3THUX
OKPYXHOCTEH C OIOPOM Ha AJITOPUTM IpaBuIIa.

PemiaTh OCHOBHBIE 3a/la4uMl HA MOCTPOEHHE: YIJIA, PABHOIO
JIAaHHOMY; CEPEeAMHHOIO MEepPIeHANKYJsApa JAaHHOIO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  d4epe3  JAaHHYI  TO4YKy U
NEPIEeHIUKYJISIPHOM JaHHOW MPSIMON; OMCCEKTPUCHI JAHHOTO
yriia; TPEyroJabHUKOB [0 pPa3JUYHBIM dJEMEHTaM IMpHU
HEOOXOAMMOCTH C HAIPABJISAIOIICH TOMOIIIBIO.

3HAKOMHUTBLCA C HCTOPUEN PA3BUTHUSI TEOMETPUU.

IToBTOpEHHE,
00001IeHnE
3HAHUM
44)

[ToBTOpeHne u 00001IEHHE OCHOBHBIX TMOHATUN U METO/OB
Kypca 7 kiacca.

Pematn 3aJa4YM Ha IIOBTOPCHUC, WIUIIOCTPUPYIOIIHUEC CBA3U
MCXKAY pa3JInYHbIMU 4aCTIAMU KypcCa.

8 kmacc (He MeHee 68 u)

Ha3Banmue
pa3aeJia (TemMbl)
Kypca (4uciao

OcHoBHOE coaepKaHHe

OcHOBHBIE BU/IBI 1eSITeIbHOCTH 00y4aAI0IIMXCH

4acoB)
Yeroipéxyroannuk |[lapannenorpamm, ero npusHaku u coiictsa. YacTHbele cityuau | I300pakaTh W HAXOAUTh Ha 4epTekKaX YEThIPEXYTOJIbHUKU
U napaiesorpaMMoB  (IPSAIMOYTONIBHUK, pOMO, KBaJpaT), WX |pPa3HbIX BUAOB U UX JIEMEHTHI.
(12 9) IpU3HAKU U cBOMcTBA. Tpaneuus. PaBHoOOKas u npsiMoyrosibHasi | @opMyJMpoBaTh onpeaeIeHus: napajuiesiorpamma,

Tparnenuy.
*V nBoenne Menuansl. L{enTpanbpHas cummeTpus™

NpSMOYTOJIbHUKA, poMOa, KBajpaTa, Tparelyy, paBHOOOKOMH
Tparenuy, IpsMOYTOJIbHOM Tparemnny.

Hcnosb3oBaTrh NpH  pelieHHMHd NPOCTEHINMX  3a1a4
MPU3HAKK M CBOWCTBA: MapayuieJorpaMMa, MpsiMOYTrOJIbHUKA,
pom0Oa, KBajgpaTa, Tpamelud, pPaBHOOOKOW  TpameruH,




IPSIMOYTOJIBHOM Tpameru.

IIpumeHsITH MeTO] YABOEHUS MEIUaHbl TPEYroJbHUKA C
OTOPOI Ha alITOPUTM IpaBUIIA.

Hcnoap3oBath [HQPPOBBIE pPECypchl ISl  HMCCIECIOBaHUS
CBOMCTB U3y4yaeMbIX QUTYP.

3HaAKOMUTBHCS C UCTOPUEH pa3BUTHS F€OMETPHH.

Teopema ®aneca

*Teopema Daieca 1 TeopeMa O MPOMOPIIMOHATBHBIX OTpe3Kax.™

HpOBOI[I/ITI) MOCTPOCHHUSA C IIOMOIIBIO HUPKYJIA U JIMHENKU C

U TeopeMa 0 Cpenssist tuHus TpeyroibHUKa. Tpanenus, e€ cpensist IMHUSA.  |ucnosib3oBaHue  TeopemMbl  dameca U Teopembl 0O
nponopuuoHaabH | *IIponopuuvoHanbHble  OTPE3KH, IOCTPOEHUE  UYETBEPTOIO |IPONOPLUUOHANBHBIX  OTPE3KaX, CTPOUTH  YETBEPTHIHA
bIX OTPe3KaXx, IIPONOPLUOHAIEHOTO OTPE3Ka. IPONOPLUUOHANILHBIM OTPE30K C ONOPOM Ha 3PUTEIbHYIO
no100HbIE CBolicTBa LIEHTpa Macc B TPEYTOJIbHUKE. HATJISTHOCTb.
TPeYroJbHUKH [TomoGuble  TpeyroiapHMKH. Tpu  mpuszHaka  nogoOus | HaxoauTh MOZOOHBIE TPEYTOJIBHUKN HA TOTOBBIX YEPTEXKAX C
(154) TPEyroJibHUKOB™. [IpakTHueckoe mpuMeHEeHHE. yKa3aHHEeM COOTBETCTBYIOLIUX MPU3HAKOB TMOM00US TIpHU
HEOOXOJAMMOCTH C BU3yaJIbHOW OMIOPOH.
PemaTh 3agaum Ha NOAOOHBIE TPEYTOJBHUKH C TOMOIIBIO
CaMOCTOSITEILHOTO TIOCTPOCHUSI YepTeXel U HaXOXKICHUS
NOJOOHBIX  TPEYrOJILHUKOB  TNPH  HEOOXOAMMOCTH  C
HAMPABJISAOIICH TOMOIIBIO.
IIpoBoauTH 10KA3aTEIHCTBA C UCIIOJIb30BAHNUEM ITPU3HAKOB
M0/100MsI HECJIOXKHBIX T'€OMETPUUYECKUX 3a/ad C OMOpoil Ha
ITOPUTM yUeOHBIX JIeHCTBUH.
IlpumeHsiThb  TOJNy4YEHHbIE  3HAHUS  [PU  pEIICHUU
TreOMETPUUECKUX U MPAKTUUYECKUX 3a/1a4 ITPU HEOOXO0IUMOCTH
C HaIPaBJISIIOMIEN TOMOIIBIO.
3HAKOMHTBCS C HCTOPUEH Pa3BUTHs FEOMETPHH.
Ilomaan. [TonsiTne 06 00IIEH TEOPHH TUIOIIAIH. OBiajgeBaTh NMePBUYHLIMHU MpeACTABJIeHUsAIMH 00 0O01ei
Haxo:xaenune @opmyabl I IUIOIIAAM TPEYroJIbHUKA, MapajuielorpaMMa. [Teopur Iomanau (Mepel), ¢GopMyaupoBaTh CBOWCTBA
nJiomanaei *OTHouIeHHe Iouaied TPeyroabHUKOB C OOIIMM OCHOBAaHUEM |IJIOLIAAH, BBISICHATh UX HATJISAHBINA CMBICI.
TPeyroJlbHUKOB WK 001Iel BBICOTOM. [Ipumensats  ¢opmyasl  MioOHIagUd  HapajliesorpaMMma,
¥ MHOTOYTOJIbHBIX |Bplunicienue miomaneil cioxHbIX (Uryp depes pa3OMeHUEe Ha|TpEyrolbHHMKA, Tpaleuud ¢ OHNOpOoH Ha  CIPaBOYHYIO
¢uryp. [laomaam |4acTH U JOCTPOEHHUE. ™ uH(pOpMaLIHIO.
noao0ubIX puryp |Ilnomanu ¢puryp Ha kinetuatoit Oymare. [IpumeHATH bopMyIbI IUTOIAIU BBIITyKJIOTO




(14 4)

[Tnomanu momo6HbIx Guryp. Beraucnenue miomanei. 3agadn ¢
MPaKTUYECKUM coJiepkaHueM. *PereHue 3agad ¢ MOMOIIBIO
METO/1a BCIOMOTraTeILHON IIomanu. *

YeThIPEXYTOJIbHUKA Yepe3 AMArOHAIU U yroJl MeXAy HUMHU C
OTIOPOH Ha CTIPaBOYHYIO HH(POPMAITHIO.

Haxoauth 1iomanu Quryp, U300pakEHHBIX Ha KIIETYATON
OyMmare, HCIO0JIb30BaTh Pa30MEHUE HA YaCTU U JOCTPOCHHE.
Pa3ouparh npuMepbl HCIOJIB30BaHUS BCIIOMOIaTeJIbHOU
TUIOMIA/IN JUTS PEIICHUS TEOMETPUICCKUX 3a/1a4.

Haxomuth 1uiomanu nogoOHbIX ¢uryp ¢ omopod Ha
CIPaBOYHYIO UH(POPMALIHIO.

BoruncasTh I0Maau pa3indyHbIX MHOTOYTOJIBHBIX (QUTYD.
PemiaTh 3a1auu Ha IUIOMIA/b C MPAKTHYECKUM COJCPKAHUEM
MOCIIe COBMECTHOTO aHAN3a.

Teopema
IMudgaropa n
Hayaja
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ moka3aTenbCTBO H MPUMCHCHHE.
O6patnas Teopema [Tudaropa.

Onpenenenre TPUTOHOMETPUYECKUX (DYHKIMI OCTpPOro yria,
TPUTOHOMETPUYECKHE  COOTHOWIEHHS B MPSIMOYIOJIbHOM
TpeyroipHuke. OCHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO.
CooTHOLIEHNUsT ~ MEXIY CTOpOHAaMH B NPSIMOYTOJBHBIX
TpeyToJIbHUKaX ¢ yriaamu B 45° u 45°; 30° u 60°.

dopmynupoBats Teopemy I[ludaropa, mcmoab3oBarh € B
NPAaKTUYECKUX BBIYMCICHUSAX.

Brnaziers MOHATUSAMEI TPUTOHOMETPUYECKHUX (PYHKITHI OCTPOTO
yTia, MPOBePATh NX KOPPEKTHOCTb.

BbIBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYTOJbHUKE C ONOPOH Ha CIPAaBOYHYIO
nH(pOpMaLIHIO.

HccnenoBarh  COOTHOLIEHUS  MEXIy  CTOPOHAaMU B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yraamu B 45° u 45°; 30° u
60° ¢ HanpaBIAIOLIEH TOMOILBIO.

Hcnoan3oBarb  GOpMYIbl  TNPUBEICHUS U
TPUTOHOMETPHUECKOE TOXKIECTBO JUIsI HAXOKIACHUS
COOTHOUIEHUH MEeXIy TPUTOHOMETPUYECKUMH (QYHKIUSIMU
pPa3IMYHBIX OCTPBIX YIVIOB C ONOPOM HA CIPaBOYHYIO
nH(popMaIHnIo.

IIpumeHsITH TOJyUYEHHBIE 3HAHUS M YMEHUS IPU PEIICHUU
MpaKTUYECKUX 3a1ad (Mpd HEOOXOAMMOCTH C OINOpOH Ha
QITOPUTM IPABUIIA).

3HAKOMHTBCS € HCTOPHE Pa3BUTHS T€OMETPHUU.

OCHOBHO€

¥Yriabel B
OKPYKHOCTH.

BrnucaHHbIe ¥ LEHTPAJIBHBIE YIJIbl, YTOJI MEXAY KacaTeJIbHOU U
XOPJIOH.

@opMyJIMPOBATh OCHOBHBIE OIIPENEICHUS], CBSI3aHHBIE C
yIiamH B Kpyre (BIIMCAaHHBINA yroJl, IEHTPAIbHBIN YTOm).




Bnucannsbie VYTIbl MEXYy XOpAaMHU U CEKYIIHMH. HaxoauTh BIMCaHHBIE YTIJbl, ONUpAIOIIMECS Ha OAHY HAYTY,

U ONMCAHHbIE Brnucannbie U onMcaHHbIE YETHIPEXYTOIBHUKHU, UX MPU3HAKU U |BBIYMCJSTH YTJIbl C IOMOIIBIO TEOPEMBI O BIUCAHHBIX YIJIaX,

4eThIPpeXyroJbHHUK |CBoicTBa. IIpuMeHeHMe 3TUX CBOHCTB MNpU  PEUICHUM [TEOPEMBl O BIIMCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI O

u. FEOMETPUUECKUX 3ajau. LHEHTPAJILHOM yTJe IpH HEOOXOAUMOCTH C BHU3YyaJIbHOMH

KacarenabHble B3anMHOe pacnonoxeHue JByX OKpyxkHocTed. Kacanue |onopoil.

K OKPY:KHOCTH. OKPYXHOCTEH. HccaenoBarhb, B TOM YUCIIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIC U ONHMCAHHBIC YETHIPEXYTOJIBHUKH, BHIBOAUTH UX

OKpYKHOCTeH CBOMCTBA U MPU3HAKHU [IOCJIE COBMECTHOTO aHAIM3a.

(13 v) Hcnoab30BaTh 3TH CBOMCTBA M IPU3HAKU IIPU PELICHUU
3ajad.

IloBTOpEHue, [loBTOpEeHHE OCHOBHBIX IOHATUA U METOAOB KypcoB 7 u 8|PemaTh 3ajauym Ha NMOBTOPEHUE, WILIIOCTPUPYIOILIHUE CBS3U

o0o01menune KJIacCcOB, 0000IICHNE 3HAHHIA. MEX]ly pa3IMYHbIMU YacTAMU Kypca.

3HAHMH

(4 1)

9 kaacc (He MeHee 68 )

Ha3Banmue
pazaeJia (TemMbl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IBI 1eITEIbHOCTH 00y4AKIIMXCS

4acoB)

Tpuronomerpusi. |OmnpeneneHue TpUroHomerpudeckux (QpyHkuuid yriao ot 0° no|d@opMyJupoBaTh  ONpeneJeHHsi  TPUTOHOMETPUUYECKUX
Teopembl 180°. Kocunyc M cuHycC mpsiMOoro M Tymoro yria. Teopema|(QyHKIUI TymbIX M TNPsIMBIX YIJIOB C BU3YaJIbHOW OIOPOIA.
KOCHHYCOB M KocuHycoB. (O00OmEHHas) Teopema CHHYCOB (¢ pamaumycoM | DopMyIHpoBaTh TEOPEMY KOCHHYCOB M TE€OPEMY CHHYCOB (C
CHHYCOB. ONHCAaHHOHN OKpYXHOCTH). HaxoxkxieHne AJTMH CTOPOH M BEJIMYUH | PaJIyCOM ONHMCAaHHON OKPYKHOCTH).

Pemenue YIJIOB TPEYTOJIbHUKOB. Pemath TpPEyrojbHUKM C ONOPOM Ha aNrOPUTM Y4eOHBIX
TPeyroJibHUKOB @opmysia MIOMAAN TPEYTOJbHUKA YEepe3 ABE CTOPOHBI U YIoJl | IEHCTBUM.

(16 9) Mexay HuMu. @opMyria Iiomaan YeTbIpEXyrojibHUKA yepes ero | Pemare  nmpakTuyeckue — 3aJadd,  CBOJsIIIHECST K

JTUATOHAIU U YTOJI MEX]Ty HUMHU.
[TpakTHueckoe NpUMeHEHUE T0Ka3aHHBIX TEOPEM.

HaX0XKACHUIO PA3JIMYIHBIX 3JIECMCHTOB TPEYTIroJIbHUKA.




IIpeodopasoanue |*[lonsTHe 0 mpeobpazoBaHUU MOJOOUS. OcBauBathb MOHsATHE npeobpazoBaHus noxoous.
noxoous. CoOTBETCTBEHHBIE HJIEMEHTHI MTOI00HBIX (QUTYD. HccaenoBarh OTHOIICHUE JTMHEHHBIX JIEMEHTOB GUTYp TPU
MeTtpuyeckue Teopema 0 npOM3BEAECHUU OTPE3KOB XOpH, TeopeMa o |npeoOpa3oBaHuu nonobus. HaxomuTs npumepsl noaodus B
COOTHOILIIEHHUS B NPOM3BEACHNU OTPE3KOB CEKYIIMX, TeopeMa O KBajpaTe |OKpYyKalolel AeHCTBUTEILHOCTH.
OKPYKHOCTH KacaTenabHOH. [IprMeHeHre B peleHnd reOMeTpUYecKUX 3a/1a4.™ | *BpIBOIUTh METPUUECKUE COOTHOLIEHUS MEXIy OTpe3KaMu
(10 v) XOpJZ, CEKyIIMX UM KacaTelIbHBIX C  MCIIOJb30BaHUEM
BIIMCAHHBIX YIJIOB U NOJOOHBIX TPEYTOJIbHUKOB.
PemiaTe reoMerpudecKre 3aladyd M 3aJa4U U3 PEATBHOU
HU3HH C UCIIOJIb30BaHUEM MOJJOOHBIX TPEYTOJIbHUKOB.™
BekTopsl OmnpeneneHne BEKTOPOB, CIOXKEHHE M PAa3HOCTh BEKTOPOB, | Mcmosib30BaTh BEKTOPHl Kak HampaBICHHBIE OTPE3KH,
(12 9) YMHO)XEHUE BEKTOPA Ha YUCIIO. HCCIe10BaTh reOMEeTPUYECKUI (nepemerienue) U
Pu3NYEeCKUN U TEOMETPUYECKUI CMBICII BEKTOPOB. ¢usnyecknid (cusia) CMBICTBI  BEKTOPOB C OIOpOH Ha
PaznoxeHue BekTopa IO JABYM HEKOJUIMHEAPHBIM BEKTOpPAM.|BOIPOCHBIN IUIAH.
KoopauHats! BeKTOpA. 3HaTh omnpexejJeHHsi CYMMbl W Ppa3HOCTH BEKTOPOB,
CkanspHoe MpOU3BEJIECHHE BEKTOPOB, €ro NPUMEHEHUE IS | yMHOXKEHUS BEKTOpa Ha YHCIIO, ucc1e10BaTh
HaXOKJCHUS JJTUH U yTIIOB. Te€OMETPUUECKUI B (PU3UIECKHIA CMBICIIBI STHX OTIEpaInii.
Pemienue 3a1a4 ¢ moMoIIbI0 BEKTOPOB. Pemath reoMerpuyeckue 3aayd €  HCHOJIb30BAHUEM
[IpumeHeHne BEKTOPOB ISl PEUICHUS 3a/a4 KHHEMAaTHKH | |BEKTOPOB.
MEXaHUKH. PackiaabIBaTh BEKTOD 110 ABYM HEKOJUIMHEAPHBIM BEKTOPaM.
Hcnoab3oBaTh  CKaSIpHOE  TPOM3BEACHHE  BEKTOPOB,
BBIBOJIMTDH €0 OCHOBHBIE CBOICTBA.
BbIyucasiTe CyMMy, Pa3sHOCTh M CKAISIPHOE MPOM3BEICHUE
BEKTOPOB B KOOpPMHATAX.
IpuMeHsiTh CKAISIPHOE TIPOHM3BENCHUE ISl HAXOXKICHUS
JUIUH U YTJIOB.
JlekapToBbI JlexkapTOBBI KOOPJMHATHI TOYEK HA TUIOCKOCTH. OcBauBaTh MOHSITHE TIPSIMOYTOJIEHOW CHCTEMBI KOOPJIMHAT,
KOOpAWMHATBHI  Ha|*YpaBHeHHe NPAMONU.* YTIoBOH KOA(P(HUIMEHT, TAHT€HC YIJa |IeKapTOBBIX KOOPAMHAT TOUKH.
MJIOCKOCTH HaKJIOHA, TapaJUIeNIbHBIC U MTEPIICHANKYIISIPHBIC TIPSIMBIE. HccaenoBarh ypaBHEHHE MPSIMOI U OKPYKHOCTH C OMTOPO Ha
(CR)) VYpaBHeHUE OKpYXKHOCTH. HaxokaeHue KOOpAMHAT TOYEK | BOIPOCHBIN IUIaH.

nepecedeHus! OKpYKHOCTH U MIPSIMOH.
Meroa koOpAUHAT IPU PEIICHUU T€OMETPUUYECKUX 3a/a4.
Hcnonp3oBaHre METO]a KOOPAUHAT B IPAKTHUECKUX 33a4ax

HaxoauTs eHTp u paanyc OKpy>KHOCTH I10 €€ YpaBHEHHUIO.
PemaTh 3a1a4uM Ha HAXOXK/IEHUE TOUYEK MTEPECCUCHUS PSIMBIX
U OKPYKHOCTEH C MOMOIIBI0 METO/1a KOOPAUHAT.




Hcnoap3oBaTh CBOWCTBA YIJIOBOTO KO3(QuIeHTa mpsiMon
IpU PpELIEHUM 3a4ad, I ONPEIEICHUsS PpaCIOJIOKEHUs
MPSIMOU.

IIpumeHsATH KOOpAUHATHI IIPU PELIEHUU F€OMETPUUECKUX U
OPAaKTUYECKUX 3ajad, JUIs IOCTPOCHHUS MaTeMaTUYECKUX
MOJIeJIel peabHBIX 33J]1a4 («METO KOOPAMHATY).
IMosb30BaThest  JUISL  NOCTPOEHHUST W HCCIENOBaHUU
U(PPOBBIMU PECYpCaMHu.

3HAKOMHUTBCS C HCTOPUEN Pa3BUTHUSA T€OMETPUU

IIpaBuibHbIE
MHOTI'0yT 0JIbHHKH.
Jduuna
OKPY:KHOCTH H
IUI0IAAb KPYyTra.

HpaBI/IJH)HI)IG MHOTI'OYI'OJIbHUKH, BBIYUCIICHUC HUX 3JJICMCHTOB.
Yucno m u JIMHA OKPY>KHOCTU. JlIMHA AYrH OKPY>KHOCTH.
Panguannas mepa yria.

[lnomanes Kpyra W €ro HJIEMEHTOB (CEKTOpa M CErMEHTA).
Brruuciienue miornianei Guryp, BKIFOYAONUX HJIEMEHTHI KpyTa.

dopmyMpoBaTh OmpeAcIIcHuE
MHOT'OYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHIL.
IMoab30BaTHCA MOHITHEM JITTUHBI OKPYKHOCTH, BBEJAEHHBIM C
MOMOILbIO MPABWJIBHBIX MHOTOYTOJIBHUKOB, ONpeaesATh
YUCJIO 7T, JUIMHY AYTH U paJuaHHYI0 MEpy yIJia 1o o0pasity.

IMpaBHUJIbHBIX

Borunciienue IIpoBoauTh Mepexoa OT paJuaHHON MEpHI yIia K IrpagyCHON
miomaaen ¥ HA00OpOT MO BU3YyalbHOMW OMOpeE.
8 OmnpeaensTh IOLIA1b KpyTa.
BoiBoauts gopmyJibl (B TpasyCHOI U paaraHHON Mepe) A
JUIMH JyT, IUIOIIAJEA CEKTOPOB M CETMEHTOB C ONOPOM Ha
BOIIPOCHBIN IUJIaH.
BoruncasaTs 1omanu (uryp, BKIIOYAIOLUIUX 3JIEMEHTHI
OKPY’KHOCTH (Kpyra) ¢ OHOpOi Ha CIPaBOYHYIO HH(POPMALIHUIO.
HaxoauTp TUIOIIAIN B 33J]a4aX peaIbHOM KU3HH.
JABuxenust *TloHsATHE O JBUKEHUU IIIOCKOCTH. Pa3oupars  npuMepsl,  WUIIOCTPUPYIOIME  MOHATUSA
IJIOCKOCTH [TapamienpHelil IepeHOC, TOBOPOT U CUMMETpUsA. OCH U LIEHTPHI | IBUKEHMS, LIEHTPOB U OCEH CUMMETPHHU.
(6 9) CHMMETPHH. @DopMyJIHPOBATH ONPEIEICHUS MAPAJUIETBHOIO IEepeHoca,

[Tpocreiinye npuMeHeHNs B pEIICHUH 3a1a4™.

IIOBOPOTa MU OCEBOM CHUMMETPUU C BHU3YaJbHOW OIOPOM.
HaxoauTh HEMOIBI)KHBIE TOUKH 1O 00pasIry.

HaxoauTh IEHTPHI H OCH CUMMETPHUI IPOCTEHIINX PUTYP 11O
obpasiry.

*TIpuMeHATHh MapajUIeIbHbI MEPEHOC U CUMMETPHUIO IIpU
peIIeHUN TEOMETPUIECKUX 3a/1a4 (pa3OupaTh MPUMEPHI).




Hcnoan3oBaTh 1715 HOCTPOSHUS U UCCIIENOBaHUIN LIUPPOBBIE
pecypcesL. ™

IoBTOpEHUE,
00001IEHME,
CHCTEMATH3 AU
3HAHUM

(74)

[ToBTOpeHHE OCHOBHBIX TOHSATHH M METOJOB KypcoB 7—9

KJIACCOB, 00OOIIIEHNE U CUCTEMATH3AIMS 3HAHNN.

[Ipocreiimue reomerpuueckne QUTYpI W HMX CBOWCTBA.
N3mepenne reoMeTpruuecKux BEIUYHH.

TpeyroabHUKH.

[TapanienpHble U NEPIIEHIUKYIISPHBIE TIPSIMbIE.
OKpyXHOCTb M Kpyr. I'eomeTpuueckue MOCTPOCHHs. YTIbl B

OKPYXHOCTU. BriucanHele W ONHCAHHBIE  OKPYXHOCTH
MHOT'OYTOJIbHUKOB.

IIpsiMast 1 OKpY>KHOCTb.

YeTpIpEXYTroJIbHUKH. Bnucannsie u OIMMCaHHbIC
YEThIPEXYTOJIbHUKHU.

Teopema I1udaropa u Hayana TpuroHomerpuu. Pemenne oomux
TPEYTOJIbHUKOB.

IIpaBunBHBIE MHOTOYTOJIBHUKHU.

[IpeoOpazoBanus mockoctH. Jsuxenus. [lomooue. Cummerpus.
[Tnomans. Beruncnenne minomaneit. [lnomaan nogo6HbIX Guryp.
JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTH.

BekTopbl Ha IIOCKOCTH.

OnepupoBaTh NMOHATHSAMM: (QUIypa, TOUKa, MpsMas, yroi,
MHOTOYTOJIbHUK, PaBHOOCIPEHHBII W  PaBHOCTOPOHHUI
TPEYrOJIbHUKH, IPSIMOYTOJIBHBI TpPEYTOJIBHUK, MEINaHa,
OuccekTpuca M BBICOTa TPEYrOJbHUKA, IapajjieIorpamM,
poMO, NpPSAMOYTOJIBHUK, KBaJpar, Tpamenus; OKPY>KHOCTb,
KacaTeJbHasl; paBEHCTBO U 10j100M€ QUryp, TpEyroabHUKOB;
NapajuleIbHOCTh M NEPIEHIUKYJISAPHOCTh INPAMBIX, YIOJ
MEXIy NpSAMbIMH, CHUMMETPHS OTHOCUTEIBHO TOYKU U
OpsIMOM; JUIMHA, pAacCTOSHUE, BEIMYMHA YyIJa, IUIOIAlb,
IIEPUMETP.

HUcnonb3oBare  ¢opmyabl: nepuMmMerpa M IUIOWIAaU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYXXHOCTH U IUIOIIAIN Kpyra,
00bEMa MPSMOYTOJILHOTO Mapasliesenunesa.

OnepupoBaTh NOHATHAMM: IPSAMOYIOJbHAas CHUCTEMA
KOOpAMHAT, BEKTOP; MCHOJAb30BAaTh OJOTH IOHATHA A
MIpE/ICTaBICHNs] JaHHBIX U PEUICHHs 3a/1ady, B TOM 4YHCIE U3
JPYTUX y4eOHBIX MPEAMETOB.

Pemats 3agaum Ha TIOBTOPEHHE OCHOBHBIX IIOHATHUH,
WJUTIOCTPALMIO CBSI3€H MEXIY pa3iIMYHbIMHM 4YacTSIMH Kypca.
Bbi0upaTs MeToa U pEeLIEHUS 3a0a4u.

PemaTh 3aqaum U3 NOBCEHEBHOU KU3HH.

TEMATHYECKOE IINTIAHUPOBAHME YYEBHOTI'O KYPCA «BEPOSITHOCTb M CTATUCTHKA»
(ITI0 TOAAM OBYYEHUS$I)

7 kaacc (He meHee 34 1)

Ha3Banmue
pa3aeJia (TemMbl)

OcHoBHOe cogepkaHue

XapakTepucTHKA e TeJbHOCTH 00y4al0uXCcst




(uncy10 yacon)

IIpeacraBiienue IIpencraBnenne naHHbIX B Tabmuuax. Ilpaktuuyeckue | OcBamBaTh  Ha  0a30BOM  YpPOBHE  CIOCOOBI
JAHHBIX BBIUMCIICHUSI TI0 TaOIMYHBIM JaHHBIM. l3BieueHne W | NpPEACTaBICHUSA CTATHCTUYECKUX MAHHBIX W YHCIOBBIX
(7 9) UHTepHpeTanus TaONWYHbIX AaHHbIX. lIpakTmyeckas paboTa | MaccMBOB € IOMOLIbIO TabaML M JUarpamMm ¢
«Tabnuupy. UCIIOJIb30BAaHUEM  aKTYyalbHbIX M BaXKHBIX JaHHBIX
I'papuueckoe mnpencraBieHHE [aHHBIX B BHJE KpPYroBbIX, | (zemorpaduyeckue JaHHBbIE, IIPOU3BOJICTBO
CTOJIOMKOBBIX (CTOJIOUATHIX) AUarpamMm. UTeHHEe ¥ TOCTPOSHHUE | TPOMBIIIICHHON M CebCKOXO3SHCTBEHHOW TMPOIYKIIHH,
nuarpamm. [IpumMeps! nemorpaduyeckux 1uarpamm. 0O0I11eCTBEHHbIE U IPUPOHBIC SBICHMUS).
[IpakTuueckas padota «/{uarpamMmbny. H3yyarr Meroabl pabOTbl ¢  TaONMYHBIMH U
rpaMUecKuMH TPeJICTaBICHUSIMHU JAHHBIX C IOMOIIbIO
IU(POBBIX PECYpCOB B XOJE MPAKTHUECKUX padboT (c
HaMpaBJIsIONIEH TOMOLIBIO).
OnucaresbHas Yucrnossle Habopel. CpenHee aprupMeTndeckoe. OcBauBaTh Ha 0a30BOM YpOBHE INOHATHSA. UYUCIOBOH
CTATHCTHKA Menauana yrcioBoro Habopa. Y cTOMUNBOCTh MEIUAHBI. Habop, Mepa IEeHTpalIbHON TEHJEHIMH (Mepa LIeHTpa), B
84) ITpakTryeckas padora «CpeaHue 3HaUCHU. TOM YHCJIe CpeHee apupMeTniecKoe, MeinaHa.
HauOonbiee u HanMmeHblllee 3HAYEHMs] YMCIOBOrO Habopa. | OmucbIBaTh CTAaTHCTUYECKHE JIaHHBIE C  IIOMOIIBIO
Pa3zmax. cpeaHero apupMeTHYeCKoro U MeauaHsl. Pemars 3agaun
(c HMCHOJMIB30BAHHMEM 3PUTENBHOM HAIJSIIHOCTH W/WIH
BepOAJIbHOM OMOPBHI)
HN3yyars cBOMCTBA CPEIHUX, B TOM YHCIIE C ITOMOILIBIO
IU(PPOBBIX PECYpPCcOB, B XOJ€ MPAKTUYECKHX paboT, (c
HaIPaBJISAIONICH TOMOIIIBIO).
OcBauBaTh Ha 62a30BOM YpPOBHe MOHSITHS: HAaUOOJIbILIEE
Y HaMEeHbIllee 3HaYeHHsI YMCIIOBOTO MAacCHBa, pa3Max.
Pemats 3agaun Ha BeIOOp croco0a OmMCcaHus JaHHBIX B
COOTBETCTBUM C HIPHUPOJIOM  JAaHHBIX U  LEIIMHU
MCCJIEIOBAHMSI C HAIIPABJISAIONIEH TTIOMOIIIBIO.
Cayuaiinas *CnydaiiHast ©”3MEHYMBOCTh (pumepsl). YacTora 3HaueHuil B | *OcBamBaTh MOHATHA: 4YacTOTa 3HAYCHHI B MacCHUBE
H3MEHYUBOCTH MaccCHuBe JaHHBIX. |’ pynnupoBka. ['uctorpaMmer. JAHHBIX, TPYIIIUPOBKA JaHHBIX, THCTOTPAMMA.

6w

[IpakTuyeckas padora «CiyuaiiHas N3MEHYUBOCTb Y. *

CTpouTh TUCTOTPaMMBI IO 00pa3ity




OcBanBaTh rpaguUecKue NpeICTaBICHUs Pa3HBIX BUIOB
CIy4YailHOM W3MEHYMBOCTH, B TOM YHUCJIE C IOMOLIBIO
U (PPOBBIX PECYpPCOB, B X0J1€ MIPAKTUUECKON pabOThL.*

BBenenue B
Teopuio rpagos
(4 9)

*T'pad, BepmnHa, pedpo. [IpeacraBinenue 3aga4u ¢ MOMOIIBIO
rpada. Crenenp (BaJIeHTHOCTH) BepiIuHBL. Yucino pébep u
cymmapHasi creneHb BepmmH. Llens u nuki. [Iyte B rpade.
[Ipencrasnenne o cBszroctu rpada. O6xon rpada (itnepos
nyTh). [IpencraBnenue 00 opueHTUPOBAHHBIX rpadax.™

*OcpauBaTh NOHATHA: Tpad, BepmmHa rpada, pedpo
rpada, cTeneHs (BaJCHTHOCTh BEPIIMHBI), IIETIb U IIUKJL.
OcBauBaTh MOHSATHA: NyTb B rpage, 3UIEpoB IyTh,
00xox rpada, OpueHTHPOBAHHBIN Tpad.

OO0cy:k1aTh pelleHHe 32241 HAa IOUCK CyMMBI CTEIIEHEN
BepIINH Tpada, Ha MOUCK 00xoxa rpada, Ha TOUCK ITyTel
B OPUEHTHPOBAHHBIX Ipaax ¢ HampaBJIAIOUIEH MTOMOUIBIO.
OcBauBaTh €nmocoO0bI IPEACTABICHUS 33Jlad U3 Kypca
anreOppl, TEOMETPUU, TEOPUH BEPOSATHOCTEH, APYTUX
NpeIMETOB ¢ ToMomlmbplo rpadoB  (KapThl, CXEMBI,
AIIEKTpUYECKUE 1enH, (YHKIHMOHAIbHbIE COOTBETCTBUS)
Ha npuMepax. *

BepositHOCTB M

*CnydaiiHblii ONBIT W clay4ailHOe coObITHE. BeposTHOCTh M

*OcBanBaTh MOHSITHS: CIy4alHBII ONBIT U CIIy4aillHOE

4acToTa yacToTa COOBITHSA. Poib MajgoBEpOATHBIX W MPAKTHUYECKH | COOBITHE, MAJOBEPOSITHOE M MPAKTHYECKH JOCTOBEPHOE

CJIYYAHHOT 0 JIOCTOBEPHBIX COOBITHI B MpHUpojAe U B oOiiecTBe. MoHeTa 1 | COOBITHE.

coObITHUSI UTpaJIbHAsI KOCTh B TEOPUHU BEPOSITHOCTEH. M3yuyaTh 3HAYUMOCTHh MAaJIOBEPOSITHBIX COOBITHMH B

4 9) [IpakTuueckas pabota «HacTtoTa BeIIAACHUS OpIiay.™ npupoae W oOIIecTBe Ha BaXKHBIX MpHMepax (aBapuw,
HECYaCTHBIC ciyvau, 3aImTa MePCOHAILHON
uHopMalny, repeiadya JaHHBIX ).
M3yuath pojb KJIACCUYECKHX BEPOSITHOCTHBIX MOjENei
(MoHeTa, UrpanbHasi KOCTh) B TEOPUU BEPOSTHOCTEH.
Habawaate W M3y4yaTh 4YacTOTy COOBITUH B IMPOCTBIX
DKCIIEPUMEHTaX, B TOM 4YHCIIE€ C TOMOINBIO HU(POBBIX
PECYPCOB, B XOJI€ MPAKTUYECKON pabOThL. ™

O06o00menue, [IpencraBnenne  panHbiX. OmnucarenbHas — craTUCTHKA. | [TOBTOPATHL M3YYEHHOE U  BBLICTPAMBAThL CUCTEMY

KOHTPOJIb BeposiTHOCTB ciTydaifHOTO COOBITHSI. 3HAHUU.

Sy PemaTh 3a1a4uu Ha IPEICTABIICHUE U ONMCAHNUE JAHHBIX C

IIOMOILBI0 U3YYECHHBIX XapPaKTEPUCTUK C HANPABIIAIOLICH




HIOMOMIBIO.
O0cy:xnaTn NnpuMepsbI CIIy4ailHbIX COOBITHI,
MaJIOBEPOSITHBIX M TPAKTUYECKH JTOCTOBEPHBIX CITyJaHBIX
COOBITHH, X POJIH B IPUPO/IC U )KU3HU YEIOBEKA

8 ki1acc (He menee 34 4)

Ha3zpanue
pasnesa (TemMbl)
(uncy10 Yacon)

OcHOBHOe coiep:KaHue

XapakTepucTHKA e TeJIbHOCTH 00y4arouXxcst

IloBTOpEHME
Kypca 7 kiacca
(CR))

[IpenacraBnenne  mannbix.  OmnucaTenbHas  CTaTHCTHKA.
Crnyuaitnas n3aMeH4nBOCTh. CpeilHue YUCI0BOro Habopa.
Crnyuaitasie coObiTHs. BepostHOCTH M 9acToThl. Kitaccuaeckue
MOJIETI TEOPUU BEPOATHOCTEN: MOHETA U UT'PajibHAsl KOCTb.

I[loBTOPSITH M3y4YEHHOE U BBICTPAMBATL CUCTEMY
3HAHUU.

Pemars 3amaum  (mo BH3yaJdbHOW omope) Ha
NPEACTABICHUE M ONKMCAHME JAaHHBIX C IIOMOIIBIO
M3YUYEHHBIX XapaKTEPUCTHK.

Pemare 3amaum (Mo BH3yaJdbHOHW omope) Ha
IIPEACTABJIICHUE TPYIIIAPOBAHHBIX JAHHBIX M ONMCAHUE
CIIy4aiiHOM U3MEHYUBOCTH.

Pemiare 3agayu (o0 BH3YyaJbHOHl  omope) Ha
OlpeieIeHne YacTOThI CIIy4alHbIX COOBITHIH, 00CYyKIeHNE
MPUMEPOB  CIIYYaWHBIX COOBITHI, MaJOBEPOSTHBIX |
MPAaKTUYECKH IOCTOBEPHBIX CITyYalHbBIX COOBITUH, UX POJIU
B IIPUPOJIE U )KU3HU YEIIOBEKA.

OnmucarejbHast
CTATHCTHKA.
PaccenBanue
JAAHHBbIX

4w

*Ortknonenus. Jucnepcusi yucioBoro Habopa. CraHmapTHoe
OTKJIOHEHHE YUCIIOBOro Habopa. Jluarpammel paccenBaHus.™

*OcBauBaTh TOHSATHS: JHCIEPCUS U CTaHJAPTHOE
OTKJIOHCHHEC, HWCIIOJb30BaTh OTH XAPaAKTCPHUCTUKU IJId
OTHMCAHUS PACCEUBAHUS TAHHBIX.

YuacTBoBaTh B 00CY:KI€HUH THNOTE3bI 00 OTCYTCTBUU
WM HAJMYWU CBSI3M 10 TUarpaMMaM pacCeuBaHUsI.
CTpouth AMarpaMMbl pPACCEMBAHUSA IO HMEIOLUIUMCS
JaHHBIM, B TOM YHUCJIC C IMOMOIBIO KOMIILIOTCPA (HOCHC
COBMECTHOT'O aHajn3a).™




MHuo:xecTBa
(4 49)

MHosecTBO, MoAMHOXKecTBO. Onepanuu HajJ MHOXKECTBAMU:
o0beMHEHUE,  TiepecedeHue,  gomoiHeHue.  CBoiicTBa
oreparuii HaJl MHO>KECTBaMHU: MepPEeMEeCTUTENBHOE,
coueTaTeIbHOE, paCIpeeIUTEIbHOE, BKIFOUCHHUS.
I'padnueckoe npencraBieHIEe MHOKECTB.

OcBanBaTb NOHATHA. MHOXKECTBO, 3JIEMEHT MHOXKECTBA,
ITOJIMHOXKECTBO.

BpInoHATHL onepauuu Haj MHOKECTBAMM:
o0BeAMHEeHHE, TIEpeCeUYCHHE, JOTOIHEHUE (110 00pasIy).
Hcnoan3oBath CBOIICTBA: MePEMECTUTEIBHOE,
CoueTaTeNbHOe, pACIpEeIUTENIbHOe, BKIIOYEHUs (C
HCITOJIb30BAaHUEM BU3YaJIbHOU OIIOPHI).

Hcnoab3oBath rpadudeckoe MpeCcTaBICHUE MHOKECTB
P OINMCAaHUM PEATBHBIX IPOIECCOB U SBICHHUMA, IPH
pEIIEeHNN 3a/1a4 U3 APYTuX Y4eOHBIX [IPEIMETOB U KypCOB
(C UCTIOIL30BAaHUEM BU3YaJIbLHOM OIOPHI).

BeposiTHOCTH
CJIy4aiiHOT 0
coObITUS
()

OnemMeHTapHbIe COOBITHS. Cnyuaiinble COOBITHS.
bnaronpusitcTBytolue aneMeHTapabie coobITHs. BepositHocTH
coObITHI. OmNBITBI C PABHOBO3MOXXHBIMH 3JI€MEHTapHBIMU
coObITusAMU. CiryyaliHbIi BBIOOD.

[TpakTryeckas pabota « ONBITH ¢ pPaBHOBO3MOXKHBIMU
AJIEMEHTAaPHBIMU COOBITUSIMUY.

OcBauBarh Ha  0a30BOM  YPOBHE¢  IOHATHA:
DIIEMEHTApHOE COOBITHE, CIIyd4aifHOe COOBITHE Kak
COBOKYIMHOCTb  OJIarONPUSATCTBYIOIIUX  JIEMEHTAPHBIX
COOBITHI, PABHOBO3MOXHBIE 3JIEMEHTAPHbIE COOBITHSI.
PemaTtp 3a7aun Ha BBIUKCIIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTApHBIX COOBITHM Ciy4allHOTO
OnbITa (C MCIOJIb30BAaHUEM 3pUTENILHOW HAarJsIHOCTH
1/UaK BepOaIbHOM OIOpHI).

PemaTtp 3a7aun Ha BBIUNCIIEHUE BEPOSTHOCTEH COOBITUI
B ONbITaX C PaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCIIE C MOMOIIBIO KOMIIbIOTEpa (C
UCIOJIb30BAaHUEM  3PUTEIBHOW  HATJISAHOCTH  W/WIH
BepOAIbHOM OTOPEI).

IIpoBoauTh, M M3y4YaThb ONBITHI C PABHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMH COOBITUAMU (C MCHOJIB30BAHUEM MOHET,
UTpaTbHBIX KOCTei, JIpYTrUX Mojieneil)
B XOJle¢ TMpaKkTHYeCKOoW paboThl (C HCIOIB30BAaHUEM
BHU3yaJIbHOW OTIOPHI).

BBenenue
Teopuio rpagos
(4 1)

B

*JlepeBo. CBoiicTBa JepeBa: €AUMHCTBEHHOCTb  IyTH,
CYLECTBOBAHME BHCAYEH BEPIUUHBI, CBA3b MEXKAY YHCIOM
BEpLINH U yncioM péodep. [IpaBuno ymMHOKEHHS. ™

*OcBauBaTh NOHSITHS: JepeBO Kak rpad Oe3 mukia,
BHCsIYas BeplinHa (JIMCT), BETBb JepeBa, MyTh B JEPEBE,
JaMeTp JepeBa.




M3yuyaTh cBoOMCTBa J€peBa: CyIIECTBOBAaHUE BHUCSYEH
BEPIIMHBI, €IWHCTBEHHOCTh TYTH MEXAY JBYMS
BEpIIMHAMH, CBSI3b MEX]Y YHCIOM BEPIIMH U YHUCIOM
peodep.

Y4yacTBoBaTh B 00CY:K/I€HNH PellleHUs 3aJa4M Ha [TIOVCK
U TEepEYHCIICHUE IMyTel B JIepeBe, OMpEleJICHUE YHucia
BEpIINH WK péOep B AepeBe, 00X01 OMHAPHOTO JIepeBa, B
TOM YHUCJIC C IPUMEHEHUEM TPaBHUIIa YMHOXKCHUS. *

Cayuaiinble
coObITHA
84)

*TIporuBononoxknoe  coOwbitTrie.  [umarpamma  Diinepa.
OObenuHenne u mnepecedeHue coObITHil. HecoBmecTHbIE
coobiTis. @Dopmyna crnoxkeHuss BeposTHOcTer. [IpaBuio
YMHOXKEHHUSI ~ BepoATHOCTeH.  YCIIOBHas  BEPOSTHOCTb.
HezaBucumble  coObiTuda.  IlpencraBienue — ciayyailHOTo
SKCIIEpUMEHTa B BUJIE JiepeBa.™

*OcBanBaTh MOHSATHA: B3aUMHO IMPOTHBOIIOJIOKHbIE
cOOBITHS, OMepalMu HaJ COOBITHSIMU, OOBEIUHEHUE U
nepecevyeHre coObITHH, Auarpamma Ounepa (Dinepa—
BenHa), COBMECTHbIE U HECOBMECTHBIE COOBITHSL.
H3yuyath TeopeMbl O BEPOATHOCTH OOBEAMHEHHUS JBYX
coObITHI ((hOPMYIIBI CIIOKEHUST BEPOATHOCTEH ).
YuacTBOBaThH B 00CY/JIeHHH pellleHUsl 3aJa4u, B TOM
quCJie TEKCTOBBIE 3a7jaul Ha OINPEAEICHUE BEPOSTHOCTEN
00BEIMHEHUSI W TIEPECEUCHUs] COOBITUM C TIOMOIIBIO
YUCIOBOM  mpsMO#, aumarpamm Oiiepa, GopMyJbl
CJIO’KEHHSI BEPOATHOCTEN.

OcBauBarsb NOHSATHS: IIPaBHIIO YMHOXKEHUS
BEPOATHOCTEH, YCJIOBHAsI BEPOSTHOCTb, HE3aBHCHUMBbIE
COOBITHS JI€PEBO CIY4YaiHOTO OMBITA.
N3yuare cBoiicTBa  (OmpeneseHus)
COOBITHH.

YuyacTBoBaTh B 00CY’KJAeHHHM pellleHHsl 3aJa4Yd Ha
olpeieIeHne U UCTI0Ib30BaHUE HE3aBUCUMBIX COOBITHH.
YuacTBoBaTh B 00CY’KJAeHHHM pellleHHsl 3aJa4d Ha
IIOMCK BEpOSITHOCTEH, B TOM UHUCIE YCIOBHBIX, C
HCIIOJIb30BaHUEM JIEpEBa CIIy4alfHOTO OMBITA. ™

HE3aBUCHUMBIX

0O000menue,
KOHTPO.JIb
(4 4)

[IpencraBnenne nanHbIx. OnucatenbHas craTUCTHKA. [padebl.
BepositHOCTB CIIy4aitHOTO COOBITHS. DJIeMEHTHI
KOMOWHATOPHKH.

IloBTOpSITH U3Y4YEHHOE U BBICTPAUBATH CHCTEMY
3HaHWUH.
PemaTh 3a7a4un Ha IpE/ICTABIICHUE U ONUCAHKUE JaHHBIX C




MIOMOILBIO U3yUYEHHbIX XapaKTEPUCTUK (c
MCII0JIb30BaHUEM BU3YAJILHOH OIOPHI).

*YyacTBOBaTh B OOCY:KIEHUM pelleHusi™ 3agauMm C
pUMEeHEHHEM TpadoB.

Pemiate 3agaum  Ha  HAXOXKICHHE  BEPOSTHOCTU
CIIy4alHOro COOBITHS IO BEPOSTHOCTSM 3JIEMEHTAPHBIX
COOBITUH, B TOM YHUCIIE B OIBITaX C PaBHOBO3MO>KHBIMU
AIIEMEHTAPHBIMH COOBITUSAMU (C BU3yaJIbHON OMOPON).
*Y4yacTBoBaTh B 00CY:KI€HUH pelIeHHA™ 3aJa4yu Ha
HAXOXKJICHUE BEPOSATHOCTEH OOBEIUHEHNUS U MEPECEeUCHUS
COOBITHI, B TOM YHCIIE HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpadMUecKuX TIPEACTABICHUN U JepeBa CIydailHOro
OTIBITA.

*Y4yacTBOBaTH B 00CY:KI€HHHM pelleHUus™ 3ajayM Ha
nepevucieHne KoMOuHanui (4nucia nepecTaHoBOK, Yuciia
COUeTaHMil), Ha HaXOXKIEHHE BEPOATHOCTEH COOBITHH C
OpUMEHEeHHEeM KOMOMHATOPUKH, B TOM 4HCIE C
MCIIOJIb30BaHuEM TpeyrosbHuKa [lackans.

9 kiacc (He MeHee 34 4)

Ha3zBanue
pa3aeJia (TemMbl)
(umncy10 yacon)

OcHoBHOe cogepKaHue

XapakTepucTHKA IeTeJbHOCTH 00y4al0HXCs

IloBTOpEHME [IpencraBnenne  maHHbIX.  OmnucaTenbHas  CTATHCTHKA.
Kypca 8 kiacca Omnepanuu Haja coObITUsIME. He3aBUCUMOCTD COOBITHH.
(44)

IMoBTOpPSITH U3Yy4YEHHOE U BBICTPAMBATH CHCTEMY
3HaHWM.

PemaTth 3a1aum Ha IPEICTABIICHUE U ONTMCAHUE JAHHBIX.
Pemare 3ajaum  Ha  HaxOXICHHE BEPOSTHOCTEH
00BEIMHEHUSI W TIEPECEUCHUs COOBITUMA, B TOM YHCIIE
HE3aBHCHMBIX, C  HCIOJb30BaHUEM  rpaduuecKux
MPEJCTABICHUHN U JIEpEBA CIyYalHOIO OIbITA.

Pemarh 3agaun Ha mepevrclieHue KOMOWHAIM (dymrcna




[epeCTaHOBOK, YHWCIAa COYETaHWH), HAa HAXOXKICHUE
BEPOSTHOCTEW COOBITHI C MPUMEHEHUEM KOMOWHATOPUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM TpeyroibHuKa [lackans

DJIEeMEeHTBI
KOMOMHATOPUKH
(4 9)

KomOunatopHoe mnpaBwio yMHOXeHHMs. IlepecTaHOBKH.
@axTtopuan. CodyeraHus U 4UCIO coueTaHUi. *TpeyrosbHUK
[Tackas. > [IpakTrueckas pabora «Bpruncnenue
BEPOSITHOCTEH C MCIIOJIB30BaHMEM KOMOWHATOPHBIX (DYyHKITHIA
JIEKTPOHHBIX TAOIUID.

OcBauBatb Ha  0a30BOM  YpPOBHEe  TOHSTHSA:
KOMOWHATOpPHOE MPAaBUJIO YMHOXEHHS, YIOPAJOYCHHAS
napa, Tpoiika 0ObeKTOB, IEpECTaHOBKA, (hakTopHal Yucia,
coueTaHHe, YUCIIO COUeTaHu, *TpeyronbHuk [lackans.™
Pemiate mpocreiilmiMe 3agauM  Ha  IIEPEYMCIICHUE
YIOPSIIOYEHHBIX Map, TPOEK, IEPEUNCIICHUE TIEPECTAHOBOK
U COYETAaHHM SJIEMEHTOB pAa3IMYHBIX MHOXECTB (IO
oOpasiry).

Pemiats mpocreiimmne 3aauyM Ha NPUMEHEHHUE 4YHCIIa
coueTaHuil B anredpe (COKpameéHHOe YMHOKCHHE, ONHOM
HproToHa) (¢ HanmpaBISIFOIIEH TTOMOIIBIO).

Pemath, mnpuMeHsii KOMOWHATOPHWKY, 3aJadyd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHUCIIE C TOMOIIbIO
AIIEKTPOHHBIX TAOJMUI] B XOJ€ MPAaKTHUECKOH paboThl (C
BHU3YaJIbHOW ONOPOIA).

I'eomeTpuueckasn
BEPOSITHOCTH
(4 1)

*T'eomerpuueckasi BepoATHOCTb. CitydaiiHbIN BHIOOD TOUKHU U3
(burypsl Ha IIOCKOCTH, U3 OTPE3KA, U3 JYT'H OKPY>KHOCTH. ™

*OcBauBaTh MOHATHE T€OMETPHUUECKON BEPOSTHOCTH.
YuyacTBoBaTh B O00CYXKICHHHM pelICHHs 3aJa4¥ Ha
HaXO0X/I€HHUE BEPOSATHOCTEN B OIBITAaX, PEACTABUMBIX KaK
BBIOOp TOYEK W3 MHOTOYTOJbHMKA, Kpyra, OTpe3Ka WiIn
JIyTU OKPY’KHOCTH, YUCJIOBOTO MPOMEKYTKA™

HUcnuiTanus
bepnyiu
(6 9)

Ucneitanue. Yenex n Heynada. Cepust UCIIBITAHUH 10 IEPBOTO
ycnexa. Hcnbitanust bepnymnu. BepositHoctu coObITuii B
cepun ucneltaHuil  bepnymnu. Ilpaktuueckas pabota
«HcnpiTanus bepryim».

OcBanBaTh Ha 0230BOM YPOBHE IOHAATHUSA: UCIIBITAHUE,
AJIEMEHTApHOE COOBITHE B UCIBITAHUHU (YCIIEX U Heyzaya),
cepusi UCHBITAHWM, HACTyIUIEHHME MEpBOro  ycrexa
(Heynaun), cepus ucnbITaHUN bepHyIm.

Pemiate  mpocreiimiume 3axauM Ha  HAXOXACHHUE
BEPOSTHOCTEW COOBITHII B CEpUU UCIIBITAHUH JI0 MIEPBOTO
ycrexa, B TOM 4Hcie ¢ MPUMEHEHHEM (OPMYJIbl CyMMBI
r€OMETPUYECKON MPOrpeccuu (C OMOpoOM Ha CIPABOYHYIO




nH(popMaIum).

Pemare  mpocreiiliume 3aja4yd Ha  HAXOXICHHE
BEPOATHOCTEH  JJIEMEHTAPHBIX COOBITUH B  CEpUU
UCIBITAaHUN bepHyiuM, Ha HaX0XICHHE BEPOSTHOCTU
ONPENENEHHOIO YHMCIIAa YCHEXOB B CEPUM HCIIBITAHUN
bepHysum (¢ BU3yaJIbHOM OOPOiA).

HN3yyaTh B X0/1€e MPAKTHYECKOH PadOThI, B TOM YHCIIE C
MIOMOIIBIO HU(PPOBBIX PECYPCOB, CBOWCTBA BEPOSTHOCTH B
cepuu ucnbpITanuil beprym

Cayuaiinas
BeJIHYMHA
(64)

CnyuailHas BeJMYMHA W PACHPENEICHUE BEPOSTHOCTEM.
MareMartnueckoe OXHJIAHHE U JHCIEpPCUs  CIly4aruHOHU
BeIMYMHBL. [IpuMeppl MaTeMaTHMYECKOro OXUAAHHUA Kak
TEOPETUYECKOr0 CPEIHEr0 3HAUCHUS BEJTUYNHBI.

ITonsaTtue o 3akoHe OonpIIKX yKcen. Mi3Mepenue BeposTHOCTEH
C oMoMIbo yacToT. [IpuMeHeHne 3akoHa OOIBIINX YHUCEIL.

OcBouth Ha 0a30BOM YpOBHe NOHSITHS: ClydaiiHas
BEJIMYMHA, 3HAYCHUE CIIy4anHOM1 BEJIMYMHBI,
pacnpezesieHue BEpOsSTHOCTEN.

HN3yuyars U o00cCy:kaaTh IpPUMEPBI JTUCKPETHBIX U
HENPEepPbIBHBIX CIyYailHbIX BEIMYUH (POCT, BEC YEIOBEKA,
YHUCJIEHHOCTh HACEJIEHUs, IPYyTrue U3MEHUNBbIE BEJINYNHBI,
paccMaTpuBaBIIMECs B Kypce CTATUCTHKH), MOJAEIbHBIX
CIIy4alHbIX BEJIUYMH, CBA3aHHBIX CO CIIy4alHBIMHU
onbITaMu (OpocaHue MOHETBI, HMIPaJbHOM KOCTH, CO
CIIy4aiiHbIM BBIOOPOM H T. I1.).

OcBauBath Ha  0a30BOM  YPOBHE¢  NOHATHA:
MaTE€MaTU4YeCKOe OKUJAHUE CIIy4ailHOM BEIWYMHBI Kak
TEOPETUUECKOE CPEAHEE 3HAUCHUE, IUCIIEPCUs CIy4YallHON
BEJIMYMHBI KaK aHAJIOT JUCIEPCUU YHUCIOBOTr0 Habopa.
Pemiate 3amauMm Ha BBIYMCIEHUE MaTEMaTHYECKOTO
OXHMJIAHWS W JHUCIEPCHH  JUCKPETHOM  CIIy4alHOM
BEJIMYMHBI 110 33JJaHHOMY paclpeesIEHUI0, B TOM YHCIIe
3aJa4, CBSI3aHHBIX CO CTpaxOBaHUEM M JIoTepesMHu (c
HaIPaBJISAIOIEN TOMOIIBIO).

3HAKOMHUTBLCSI C MAaTeMaTH4YEeCKUM  OXHJIAHMEM U
JUCIIEpCUell HEKOTOPBIX paclpeAcieHuil, B TOM 4YHCIe
pacnpeneseHus ClIy4aiHOW BEIMYUHBI «YUCIIO YCIIEXOB» B
cepuu UcHbITaHui bepHysum.

M3yyarh 9acToTy COOBITUS B  TOBTOPSIOIIUXCS




CITy4ailHBIX OTBITAaX KaK CIy4aiHYIO BEIUYHHY.
3HAKOMHUTBCS C 3aKOHOM OonbIIKX uucen (B Qopme
bepnynnu): npu  OOJBIIOM 4YHCIE ONBITOB YacTOTa
coOBITHS OJIHM3Ka K €r0 BEPOSTHOCTH.

Pematsp 3a1aun Ha U3MEpEHNE BEPOSITHOCTEH C TOMOILBIO
4acToT (C HAIIPABJISIOLIEH TOMOIIIBIO).

O0cyxk1aTh poJib 3aKOHA OOJIBIINX YKCEJ B 000CHOBAHUU
YaCTOTHOTO METOA U3MEPEHUS BEPOSITHOCTEH.
OOcyx)maTh 3aKOH OOJBIIMX YHCENT KaK IpOsBICHUE
CTaTUCTHYECKOW YCTOMUYMBOCTH B U3MEHUMBBIX SBICHUSX,
poJIb 3aKOHa OOJNIPIIMX YHCENT B HPUPOJAE U B JKU3HU
YeJI0BeKa.

0O000menue,
KOHTPOJIb
(10 v)

[IpencraBnenne  panHbiX. OmnucarenbHass — CTATUCTHKA.
BepositHOCTB CIIy4aiiHOTO COOBITHS. DIEMEHTHI
koMOuHaTopuku. Ciy4aiiHble BEIMYMHBI U PACIIPE/ICICHHUS.

IloBTOPSITH H3y4YEHHOE U BBICTPAMBATh CHCTEMY
3HAHUU.

PemaTh 3a1a4yu Ha IPEJICTAaBICHUE U ONMCAHUE JTAHHBIX.
Pemarh 3a1aun Ha HaX0X/ICHHE BEPOSATHOCTEN COOBITHIA,
B TOM 4YHUCI€ B ONBITaX C PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITHSIMH, BEPOSATHOCTEMN
00BbEIMHEHNUSI W TepecedeHus COOBITHM, BBIYUCIATH
BEPOSATHOCTH B OIIBITAX C CEPUAMHU CIYyUANHBIX UCITBITAHUI

9 KNIIACC AJIT'EBPA

KosmmuecTBo yacoB JJIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Konrtpouabnsie | IIpakTnueckue
n/n Bcero u3yuyeHusi = oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
PamnmonansHabIe yncia,
1 UPPALMOHAIILHBIEC YHCIIA, KOHEYHBIE 1 2.09
1 OECKOHEUHBIE IeCATUIHBIE IpOOH




MHOXeCTBO NE€HCTBUTEIBHEIX
Yucen; JeHCTBUTEIbHBIE YHCIIA KaK
OCCKOHEUYHBIC ECATUYHBIC TPOOH

4.09

B3aumHo oHO3HAUHOE
COOTBETCTBUE MEKIY MHOKECTBOM
NEHCTBUTENBHBIX YHCET U
MHO>KE€CTBOM TOYEK KOOPJAUHATHOM
PAMOM

5.09

CpaBHeHuE 1eHCTBUTENBHBIX YHCE,
apudmeTnyecKue AeUCTBUS C
JEHCTBUTENbHBIMH YHCIIaMU

9.09

[TpubmmxéHHOE 3HaUEHNE
BEJIMUMHBI, TOYHOCTH MPUOIMKECHUS

11.09

OkpyriieHue uucen

12.09

OxkpyrieHue yucen

16.09

IIpukuka u olleHKa pe3yIbTaTOB
BBIYUCIIEHUN

18.09

IIpukuka u olleHKa pe3yIbTaTOB
BBIYUCIIEHUN

19.09

10

JInnelinoe ypaBHeHue. Pemenne
YpaBHEHUH, CBOJAIINXCS K
JIMHEWUHBIM

23.09

bubmuorex [JOK
https://m.edsoo.ru/7f43bf66

11

JInnelinoe ypaBHeHue. Pemenne
YpaBHEHUH, CBOJAIINXCS K
JIMHEWUHBIM

25.09

12

KBanparHoe ypaBHeHue. Pemenne
YPaBHEHHUH, CBOIAIIUXCA K
KBaJpaTHBIM

26.09

bubmuorexa [JOK
https://m.edsoo.ru/7f43c542



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542

KBanpatHoe ypaBHeHue. Penienne

. bubmuorexa [JOK
13 € 30.09
YDABHCHIIH, CROJUIILIMACH K https://m.edso00.ru/7f43c542
KBaJIpaTHBIM
bu6mmoreka [IOK
14 b 2.10
VIBAIPATHPIC yPABHEHI https://m.eds00.ru/7f43c3d0
bubmuoreka [JOK
15 b e e 3.10
HKBA/PATHAE ypanHomut https://m.edso00.ru/7f43c3d0
[Ipumepsl perieHus ypaBHEHUN
16 TpeTbel U 4eTBEPTON CTEIIEHEH 7.10
pa3oKEeHUEM Ha MHOXKUTEIH
[Ipumepsl perieHus ypaBHEHUN
17 TPEThEN U YETBEPTOM CTENEHEN 9.10
pa3oKEeHUEM Ha MHOXKUTEIH
Pemenne npoOGHO-paiioHaNIbHBIX bubnuoreka [IOK
18 . 10.10
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
Pemienne npo6GHO-paioHaIBHBIX bubnuoreka [IOK
19 . 14.10
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a1a4 16.10
anreOpanyeckKuM METOJI0M
21 Pemenue TekcTOBBIX 3a1a4 17.10
anreOpanyeckuM METOJI0M
99 Pemenne TekcToOBBIX 3a1a4 2110
anreOpanyeckuM METOJI0M
23 'I'<OHTp0J'IBHaSI pa60T? 10 TeEME . 23.10
VYpaBHEHMSI ¢ OTHOHN EPEMEHHOMN
24 YpaBHeHuUE ¢ 1ByMs IEPEMEHHBIMU 24.10 bubnuotexa [JOK
u ero rpaduk ' https://m.edsoo.ru/7f43d0b4
o5 YpaBHeHUE € 1ByMs IEPEMEHHBIMU 6.11 bubnnorexka [HOK

U ero rpaguk

https://m.edsoo.ru/7f43d0b4



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

26

CucremMa JIByX JUHEUHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
U €€ penieHne

7.11

27

CucremMa JIByX JUHEUHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU
U €€ penieHne

11.11

28

Cucrema IByX JIMHEHMHBIX
YpaBHEHUH € ABYMS IEPEMEHHBIMU
U €€ penieHne

13.11

29

Cucrema IByX JIMHEHHBIX
YpaBHEHUU € ABYMS IEPEMEHHBIMU
U €€ penieHne

14.11

30

Pewienue cucreM OByX ypaBHEHHU,
OJHO U3 KOTOPBIX JINHENHOE, a
Jpyroe — BTOPOU CTENEHHU

18.11

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucrem AByX ypaBHEHHUI,
OJHO U3 KOTOPBIX JINHENHOE, a
Jpyroe — BTOPOU CTENEHHU

20.11

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d55a

32

Pemenne cucreM 1ByX ypaBHEHHH,
OJHO U3 KOTOPBIX JINHENHOE, a
JIpyroe — BTOPOU CTENEHU

21.11

33

Pemenne cucreM 1ByX ypaBHEHHH,
OJHO U3 KOTOPBIX JINHENHOE, a
Jpyroe — BTOPOU CTENEHU

25.11

34

['padmyeckas uHTEpIpETALUS
CUCTEMBI YpaBHEHUI C IBYyMsI
NIEPEMEHHBIMU

27.11

35

Penrenyie TeKCTOBEIX 3a1a4
anreOpanvdecKuM criocobom

28.11



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

Penrenne TekCcTOBBIX 3aJa4

36 2.12
anreOpanvdecKuM criocooom
37 KonTponbhas pa60Tauno TeMe 4.1
"Cucrembl ypaBHEHUN"
38 I—11/10310131316 HEPAaBEHCTBA U UX 512
CBOIiCTBa
39 YucnoBbie HEPABEHCTBA U UX 9.12 bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JInHeiiHbIe HEPaBEHCTBA C OAHOM 11.12 bubnnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JInHeiHbIe HEPaBEHCTBA C OAHOMN 12.12 bubnnoreka [JOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JInHeiiHbIe HEPaBEHCTBA C OAHOMN 16.12 bubnunoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CI/ICT?MBI J'II/IHGIZHBfX HEPABEHCTB C 18.12
OJIHOI TepEeMEHHOMN U UX PELIeHHE
44 CI/ICT?MBI J'II/IHGIZHBfX HEPABEHCTB C 19.12
OJIHOI IepEeMEHHOMN U UX pELIeHHE
45 CI/ICT?MH J'II/IHCfIHLfX HEPABEHCTB C 93.12
OJIHOI TTepeMEHHON U UX pelleHue
46 KBanpaTHble HEpaBEHCTBA U X 55,12 bubnnorexka [JOK
pelieHue https://m.edso0o.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U X 26.12 bubnnoreka [JOK
pelieHne https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U X 9.01 bubnnorexka [JOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBEHCTBA U X 13.01

pelieHue



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

KBa,I[paTHBIC HCPpaBCHCTBA U UX

50 15.01
pelieHue
['paduueckas HHTEpIIpETAIUS
51 HS g)BeHCTB u CI/ICTSMI;-Ie :BCHCTB c 16.01 buGnuorexa LIOK
P P ' https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMH
['paduueckas HHTEpIIpETAIUS
52 HEPaBEHCTB U CUCTEM HEPABEHCTB C 20.01
JBYMsI IEPEMECHHBIMH
53 'I'<OHTpOJ'IBHa$I E)a60Ta 0 TeMe 2201
Hepagsencrtpa
Ksanparuunas ¢pysknus, e€ rpadux bubnuorexa [JOK
54 - 23.01
Y CBOMCTBA https://m.edso0.ru/7f4396c6
55 Kanparuunas ¢pynkuus, e€ rpagux 2701 bubnuoreka [IOK
Y CBOMCTBA ' https://m.edsoo.ru/7f439842
56 KBanpatnunas ¢pynkuus, e€ rpadux 59.01 bubnuoreka [IOK
Y CBOMCTBA ' https://m.edsoo.ru/7f4399b4
ITapabona, KOOpAUHATEI BEPIIHMHEI
57 napa6onbl OCI)pCJ:/IMMeT I/II/Ip 30.01 bubmorexa [IOK
P ’ P ' https://m.edsoo.ru/7f439eb4
napaboJIbI
ITapabona, KOOpAUHATEI BEPIIHNHEI
58 napa6onbl OCLI:::J:/IMMeT pmp 3.02 bubmorexa LIOK
p ’ P ' https://m.edsoo.ru/7f43a03a
napaboJTbI
ITapabona, KOOpAUHATEI BEPIIHNHEI
59 napa6onbl OCLpCJII/IMMeT pmp 5.02 bubmorexa LIOK
P ’ P ' https://m.edsoo.ru/7f43alac
napaboJTbI
[Tapabomna, KOOpAUHATHI BEPITHHBI
60 napaboJIbl, OCh CHMMETPUH 6.02 bubnnorexa [IOK

napaboJIbI

https://m.edsoo.ru/7f43a31e



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
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[TapaGosna, KOOPAUHATHI BEPIIMHbI

bubmuorexa [JOK
61 mapabosILL, OCh CHMMETpHH 10.02 https://m.edsoo.ru/7f43a526
napaboJIbI
[Tapabosia, KOOPAUHATHI BEPIIIHMHBI
62 napaboJIbl, OCh CHMMETPUH 12.02
napaboJIbI
63 I'paduku pynkuumit: y =kx, y =kx + 13.02
b, y=k/x, y=x3, y=vX, y=[X|
64 ['paduku pynkuumit: y =kx, y =kx + 17.02
b, y=k/x, y=x3, y=vX, y=|X|
Lo .
65 I'padukn Gynkmomii: y = kx, y = kx 19.02
b, y=k/x, y=x3, y=vx, y=[X|
Lo .
66 I'padukn Gynkmomii: y = kx, y = kx 20.02
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduxm pynkumii: y =kx, y =kx + 24.02
b, y=k/x, y=x3, y=vX, y=[X|
L .
68 I'paduxu pynkmuii: y = kx, y = kx 26.02
b, y=k/x, y=x3, y=vx, y=[X|
69 KonTponbHas padbora no teme 2702 bubnuoreka [IOK
"®OyHKIAN" ' https://m.edsoo.ru/7f43ab84
70 [ToHsTHE YMCIOBOM 3.03 bubmuorexa [JOK
[IOCJIEIOBATEILHOCTH ' https://m.edso00.ru/7f43e6c6
3
p | e o o B 0K
PEKYPP . PMY ) https://m.edsoo.ru/7f43ebda
dbopmyoit N-To wieHa
7 Apudmernueckas u 6.03 bubnuorexa [IOK
reoMeTpruyecKasl Mporpeccuu ' https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas u 10.03 bubnuoreka [IOK

TCOMCTPHUUICCKAs MMPOTrpeCCUu

https://m.edsoo.ru/7f43f3b4



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
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74

®opmyiiel N-TO YiieHa
apupMeTHIECKON 1
reOMETPUUYECKON MPOTrPECCUid,
CYMMBI TIEpBbIX N YJICHOB

12.03

bubmuoreka [JOK
https://m.edsoo.ru/7f43f58a

75

®opmyiiel N-TO yiieHa
apupMeTHIECKON 1
reOMETPUUYECKON MPOrpecCuid,
CYMMBI TIEpBBIX N YJICHOB

13.03

bubmuoreka [JOK
https://m.edsoo.ru/7f43ef2c

76

@opmyIiel N-TO YiieHa
apudmMeTHuecKoil u
reOMETPUUYECKON MPOrpecCcuid,
CYMMBI TIEpBBIX N YJICHOB

17.03

bu6mmorexa [IOK
https://m.edsoo.ru/7f43f0c6

77

®opmyJiel N-To wieHa
apupMeTHIeCKON U
F€OMETPUYECKON MTPOrPECCU,
CYMMBI IIEPBBIX N YICHOB

19.03

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f72e

78

DopMyIbl N-T0 YiIeHa
apupMeTHIeCKON U
F€OMETPUYECKON MTPOrPECCU,
CYMMBI IIEPBBIX N YICHOB

20.03

bu6mmorexa [IOK
https://m.edsoo.ru/7f43f8a0

79

N300pakeHne 4ieHoB
apupMeTHIECKON U
T€OMETPUYECKON MTPOrpeECCUit
TOYKaMH Ha KOOPJAMHATHON
IIJIOCKOCTH

31.03

80

N300pakeHne 4ieHoB
apupMeTHIECKON U
FeOMETPUYECKON ITPOrpeECCUit
TOYKaMU Ha KOOPJAMHATHOU
IUIOCKOCTH

2.04



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
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81

JIMHEeNHBI U DKCIOHEHIINATbHBIN
pocT

3.04

82

CrnoxHbIC ITPOLCHTEL

7.04

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

CrnoxHbIC IIPOLCHTEI

9.04

bubmuorexa [JOK
https://m.edsoo.ru/7f4401a6

84

KonTtponpsHnast pabora o Teme
"YycioBbIe MOCIEA0BATEIHLHOCTH "

10.04

bubmuoreka [JOK
https://m.edso0.ru/7f440418

85

[ToBTOpEHHME, 0000IIICHUE 1
CHCTEeMaTU3alMs 3HaHUH. 3aIuCh,
CpaBHEHUE, JCUCTBUS C
JIEUCTBUTEILHBIMH YUCIIAMU,
YHUCIIOBAs TPSIMast

14.04

86

[ToBTOpenue, o6odIIEHNE 1
cHUCTeMaTU3alus 3HaHH.
[IporieHTHI, OTHOIICHUS, TPOTIOPIIUN

16.04

87

[ToBTOpenue, o6obIIeHNE 1
cHUCTeMaTU3alus 3HaHH.
Oxkpyriienne, NpuoIKeHue,
OIICHKA

17.04

88

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 3aJ]1a4 apu(PMETHISCKUM
crocooom

21.04

bubmuorexa [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpenme, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 3a]1a4 apu(PMETHISCKUM
CIocooom

23.04

bubmuorexa [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHmE, 0600IICHUE 1
cucTeMatusanys 3HaHui. Pemenne

24.04

bubmuoreka [JOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
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TEKCTOBBIX 3371a4 apHUPMETHUCCKUM
cIocoooM

[ToBTOpEeHME, 0600IICHUE 1
CHCTEMAaTHU3aLMs 3HAHUIA.

bubmuorexa [JOK

o1 [IpeoOpazoBanue anredbpanyecKux 28.04 https://m.edsoo.ru/7f4441ca
BBIPAXECHHI, JOMYCTUMbIE 3HAUECHUS
[ToBTOpEHME, 0000IICHUE 1

92 CHUCTEeMaTHU3alus 3HaHU. 30.04 bu6mmoreka [IOK
[IpeoOpa3zoBanue anreOpanyecKux https://m.edsoo.ru/7f444364
BBIPAXECHH, JOMYCTUMbIE 3HAYECHUS
[ToBTOpEHME, 0000IICHUE 1

93 CHUCTEeMaTHU3alys 3HaHU. 505 bu6mmoreka [IOK
[IpeoOpa3zoBanue anreOpanyecKux https://m.edsoo.ru/7f4446f2
BBIPAXEHH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpenue, 06001IeHUE U

94 cUCTEMaTU3alusa 3HaHUM. 205 bubnnorexka [JOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPAXEHH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpenue, 06001IeHUE U

95 cucremarusanus 3HaHuil. OyHkuuu: 12.05 bubnuoteka [JOK
IIOCTPOEHUE, CBOMCTBA U3yUYEHHBIX https://m.edso0o.ru/7f444c56
byHKIUI
[ToBTOpeHnue, 0600IIEeHNE U

9% cucreMarusanus 3HaHu. OyHKIUK: 14.05 bubnnoreka [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIUI
[ToBTOpeHnue, 0600IIEeHNE U

97- cucreMarusanus 3HaHui. OyHKIUK: 15.05 bubnnorexka [HOK

98 HIOCTPOEHHE, CBOMCTBA N3YYEHHBIX ' https://m.edsoo.ru/7f44516a

byHKIUI



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
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[ToBTOpEeHME, 0600IICHUE 1

cucremaTusanus 3Hanuil. OyHkuuu:

MIOCTPOCHHE, CBOMCTBA N3YYEHHBIX
byHKIHA

bubmuoreka [JOK
https://m.edsoo.ru/7f4452e6

[ToBTOpEeHME, 0000IICHUE U
CHCTEMAaTHU3aLMs 3HAHUIA.
['paduueckoe pelieHne ypaBHEHU

bubmuoreka [JOK
https://m.edsoo.ru/7f445516

99- U UX CUCTEM 1
19.05
100 [ToBTOpEHME, 0000IIECHUE 1
CHCTEMATU3aLMA 3HAHUIA.
['paduueckoe pelieHne ypaBHEHU I
1 UX CUCTEM
101 HroroBast kKoHTpoIbHAs paboTa 1 21.05
102 O606IEI6HI/IC M CUCTEMATHU3AIHS 1 29.05
3HAHUHI
OBILIEE KOJIMYECTBO HACOB I10 100

I[TPOTPAMME



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

9 KIIACC TEOMETPUA

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara uudpoBbIe
Tema ypoka Kontpoabubie | IlpakTnueckue a op
n/n Bcero u3ydyeHusi | obOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 Onpenenenre TPUroHOMETPUUECKUX 1 4.09 bubnnorexa [JOK
¢yukuuit yrimos ot 0° qo 180° ' https://m.edsoo.ru/8a1424bc
2 ®opMyJibl IPUBEACHUS 1 6.09
bu6mmoreka [IOK
11.09
3 Teopema kocHiycon ! https://m.edsoo.ru/8a14336¢
4 Teopema KOCUHYCOB 1 13.09
bu6mmoreka [JOK
18.
> Teopema kocuiycos . 8.09 https://m.edsoo.ru/8al42d5e
bu6mmoreka [JOK
20.09
6 Teopewma cirycos . https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCcOB 25.09
8 Teopema cHHYCOB 27.09
Haxosxnenue 1iuH CTOPOH U bubnmoreka [JOK
9 1 2.10
BEJIMYMH YTJIOB TPEYTOJIbHUKOB https://m.edso00.ru/8a1430b0
bu6mmorexa [IOK
A
10 Petuetie TpeyrombHHKOB . 4.10 https://m.edsoo.ru/8al42ac0
bubmuorexa [JOK
9.10
1 Peterie TpeyroabHikon . https://m.edsoo.ru/8al42ac0
12 Pemenue TpeyroJbHIUKOB 1 11.10 Eubmmorexa LOK

https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
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bu6mmoreka [IOK

13 Pemenue tpeyro KO 16.10
HICHHE TPEYTOMLHAKOB https://m.edsoo.ru/8al42acQ
14 [IpakTrueckoe NPUMEHEHUE TEOPEM 18.10 bubnnoreka [HOK
CHUHYCOB M KOCUHYCOB ' https://m.edsoo.ru/8al42c3c
15 [IpakTyeckoe NpUMEHEHUE TEOPEM 23.10
CHUHYCOB U KOCUHYCOB
16 KonTtponsHas pabora o Teme 25.10 bubnuoreka [IOK
"PemieHue TPeyroabHUKOB" ' https://m.edsoo.ru/8a14392a
bu6mmorexka [IOK
17 I1 0 § 6.11
ORATHE O TPCODPASOBARHIH HOAODIA https://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIE JIEMEHTHI 8.11 bubnnoreka [JOK
H0I00HBIX QUryp ' https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE SJIEMEHTHI 1311
noJ00HBIX pUryp
Teopema 0 pon3BeIEHNN OTPE3KOB
20 XOpA, TEOpeMa O NPOU3BEACHUN 15.11 bubnnoreka [JOK
OTPE3KOB CEKYIIHX, TEOPEMA O ' https://m.edsoo.ru/8a14406e
KBaJipaTe KacaTeabHOM
Teopema 0 Ipon3BeIEHNN OTPE3KOB
21 XOpA, TEOpEMa O NPOU3BEACHUN 5011 bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O ' https://m.edsoo.ru/8al441a4
KBaJIpaTe KacaTeabHOM
Teopema 0 Ipon3BeIEHUN OTPE3KOB
99 XOpJ1, TEOpEMA O IPOU3BEACHUU 9911 bubnuorexa [JOK
OTPE3KOB CEKYIIHX, TEOPEMA O ' https://m.edsoo.ru/8al442da
KBaJIpaTe KacaTeabHOM
23 [IpuMeHeHue TeopeM B pELLICHUH 2711 bubnnoreka [JOK
FCOMETPHYUCCKUX 33/1a4 ' https://m.edsoo.ru/8a143f06
o4 [IpumeHeHne TeopeM B pELIEHUN 9.1 bubnnorexa [HOK

TCOMCTPHUYCCKUX 3aaaY

https://m.edsoo.ru/8al1443fc
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[IpumeHeHue TeOpeM B pelIeHUH

bubmuorexa [JOK

25 4.12
reOMETPUUYECKUX 3a]1ay https://m.edsoo.ru/8al144578
KoHnTtponbHas pabota 1o teme
26 "[IpeobpazoBanue mo00us. 6.12 bubmmoreka [JOK
Metpuueckue COOTHOIICHHUS B ' https://m.edsoo.ru/8al1447a8
OKpYX)HOCTH"
OrnpesiesieHre BEKTOPOB.
27 d)I/II;Hf[{eCKHﬁ u FeOMIe)T WYCCKUM 11.12 bubmmorexa [IOK
P ' https://m.edso00.ru/8a144960
CMBICJI BEKTOPOB
28 CrnoxeHue ¥ BBIYUTAHUE BEKTOPOB, 13.12 bubnnorexa [HOK
YMHO>XEHHE BEKTOpa Ha YUCIIO0 ' https://m.edsoo.ru/8al44a8c
29 CroxeHue ¥ BRIUUTAHUE BEKTOPOB, 18.12 bubnuorexa [JOK
YMHO>XEHHE BEKTOpa Ha YUCIIO0 ' https://m.edso00.ru/8a144d52
30 CrnoxeHue ¥ BEIMUTAHUE BEKTOPOB, 20.12
YMHOKEHUE BEKTOpa Ha YUCIIO
31 Pa3znoxxeHne BekTopa 1o 1ByM 25 1
HEKOJUTHHEAPHBIM BEKTOpaM
bu6mmoreka [IOK
32 Koopaunatsl BekTOpa 27.12
P p https://m.edsoo.ru/8al44fbe
CkanspHOE IPOU3BEJCHUE BEKTOPOB,
33 ero 1 EIMeHeIl-:I)I/Ie nsil Hax0XK eHI/II;I 10.01 Eubmrorexa IOK
P A & ' https://m.edsoo.ru/8a14539¢c
JUTHH U YTJIOB
CkalspHO€E IPOU3BEICHUE BEKTOPOB,
34 ero I II?IMeHeII-zI)I/Ie nslfl Hax0XK eHI/IIZI 15.01 Eubmrorexa IOK
P A & ' https://m.edso00.ru/8al14550e
JUTHH U YTJIOB
Pemenue 3aga4 ¢ moMoIbio bubmuorexa [JOK
35 17.01
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Penienue 3a7a4 ¢ MOMOIILIO 2201 bubmuorexa [JOK

BEKTOPOB

https://m.edsoo.ru/8a1458c4



https://m.edsoo.ru/8a144578
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[TprMeHeHre BEeKTOPOB Jis PelIeHus

37 24.01
3aa4 GU3UKU
38 KonTponbhas pabota no teme 29.01 bubnmoreka [JOK
"Bekrops!" https://m.eds00.ru/8a145b08
39 JlexapToBBI KOOPIMHATHI TOYEK HA 31.01
IJIOCKOCTH
. bu6mmoreka [IOK
40 ¥ paBHEHHE MPAMOIH >02 https://m.edsoo.ru/8a145c48
41 YpaBHeHHE NPAMON 7.02
bu6mmoreka [IOK
42 YPpaBHCHHE OKpYKHOCTH 12.02 https://m.edsoo.ru/8a14635a
43 Koopaunatsl Touek nepeceyeHus 14.02 bubnuorexa [JOK
OKPY>KHOCTHU U IIPSMO https://m.edso00.ru/8a146620
MeTto KOOpAMHAT MIPH PEIICHUN
44 r€OMETPUUYECKHX 3a/1ay, 19.02
MPAKTHYECKUX 3a7a4
MeTto1 KOOpAMHAT MIPH PEIICHUN
45 r€OMETPUUYECKHX 3a/1ay, 21.02
MPAKTHYECKHX 3a7a4
MeTto1 KOOpAMHAT MIPH PEIICHUN
46 reOMETPUYECKHX 3a/1ay, 26.02
MPAKTHYECKUX 3a7a4
KonTpomnpHas pabota mo Teme
47 "ZLeKeIl)pTOBLI KEOpI[I/IHaTBI Ha 28.02 bubmorexa [IOK
" https://m.edsoo.ru/8al46e0e
TIOCKOCTH
48 [IpaBUIbHBIE MHOTOYTOJIbHUKY, 503 bubnnoreka [JOK
BBIYHUCIIEHUE UX IJIEMEHTOB https://m.edsoo.ru/8al146fda
49 Yucino m. [InuHa OKpyKHOCTH 7.03 Eubmmorexa LOK

https://m.edsoo.ru/8al472c8



https://m.edsoo.ru/8a145b08
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https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8

bu6mmoreka [IOK

50 Y . 12.03
Meo M. JUHia OKpYKHOCTH https://m.edso0.ru/8a14714c
o1 JlnnHa nyru OKpy>KHOCTH 14.03
bubmuoreka [JOK
52 P 19.03
AiManmas Mepa yria https://m.edsoo.ru/8al4714c
bubmuorexa [JOK

53 1I 21.03

JIOMAAE KPyTd, CeKTOpa, Cermertta https://m.edsoo.ru/8al147426
bubmuorexa [JOK

54 1I 2.04

JIOTHAADE KPyrd, CeKTOpa, Cermertta https://m.edsoo.ru/8a147750
bubmuorexa [JOK

55 IT 4.04

JIOTIAAD KPYTd, CEKTOpa, CorMerta https://m.edsoo.ru/8al47750
bu6mmoreka [IOK

56 IT 9.04

OIPITHE O JIBIDKCHIH TTOCKOCTH https://m.edsoo.ru/8al47c82
N bubnuotexa [JOK
57 11 11.04
APAIIICHIPHEN [IEPEHOC, TOBOPOT https://m.edsoo.ru/8a147f16
. bubmuorexa [JOK
58 11 16.04
APAIIICHPHEN TIEPEHOC, TOBOPOT https://m.edsoo.ru/8a147f16

59 [TapasuienpHbI IEPEHOC, TOBOPOT 18.04

60 [MapasnnenbHbIA TepeHoc, TOBOPOT 23.04
[Ipumenenuie qBUXEHUM TpU bubnuoreka [IOK

61 25.04
pelIeHnn 3a1a4 https://m.edso0.ru/8a1480e2
KonTponbhas pabota no remam

62 "IIpaBHIIbHBIE MHOTOYTOJIbHUKH. 30.04
OKpyX)HOCTb. J|BH>KEeHHS TUIOCKOCTH"

[ToBTOpenme, 0600IIEHNE,

63 cucreMaTtu3arus 3Hanui. 3mepenue 205 bubnmoreka [JOK
F€OMETPUYECKUX BEJTUYUH. ' https://m.edsoo.ru/8a148524
TpeyronbHUKH

64 [ToBTOpenme, 0600IIEHNE, 14.05 bubmuoreka [JOK

cUCTeMaTH3alysI 3HaHUH.

https://m.edso0o.ru/8a148650
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[TapannensHble U
NEPIECHIUKYIISIPHBIE MTPSIMbIE

[ToBTOpEeHmE, 0600IICHNE,
CUCTeMaTH3alus 3HAaHUH.
OKpY>KHOCTb U KpYT.
['eomeTpuyeckue noCTpoeHUs. Y TIIbl

65- B OKPY>KHOCTH 1
66 Y 16.05
[ToBTOpEHME, 0000IICHNE,
cHucTeMaTu3alus 3HaHui. BrrcanHbie
U ONHUCaHHBIE OKPYKHOCTU
MHOTOYT'OJIbHUKOB
bubmuorexa [JOK
21.05
67 HroroBast KOHTpOJIbHAS paboTa 1 1 https://m.edso0o.ru/8a148920
68 [ToBTOpeHue, O606HI€HI§G, 1 23.05
cHUCTeMaTU3alIUsl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 67 5 0
ITPOTPAMME
9 KJIACC TBu CT
KoauuecTBO YacoB
N Jlata DJIEKTPOHHBIE
IMpakTuy uudgposbie
n/ Tema ypoka Koutpoabn U3Y4YeH
Bcero ecKue o0pa3oBaTejbHbIE
n ble paboThl usi
padoThbI pecypchbl
bubnunorexa LIOK
5.09.24
! TpencTaBnenne aHHbIX 1 https://m.edsoo.ru/863f47ea
but6mmoreka [IOK
2 OnucarenbHas CTaTUCTUKA 1 12.09.24 https://m.edsoo.ru/863f47ea
3 Orneparuu HaJ COOBITHUIMU 1 19.09.24
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4 HezaBucumocTs coObITHI 26.09.24
bu6nmmoreka [IOK
5 Kom6 e e 3.10.24
OMOHHATOPHO® HPABILIO yMHOMCHI https://m.edsoo.ru/863f4e16
6 [lepecranoBku. @akropuan. Coueranus u 10.10.24 bubnuoreka [JOK
YHCII0 COYCTAHUN T https://m.edso0.ru/863f4e16
bubnunoreka LIOK
7 Tpe 11 17.10.24
PEYTOTIEHTR L avka https://m.eds00.ru/863f5014
[TpakTnyeckas padora "Beruncienne
BEPOATHOCTEH C UCIOJIB30BAHUEM bubnnoreka [JOK
8 N 24.10.24
KOMOWHATOPHBIX (DYHKIUI 3JIEKTPOHHBIX https://m.eds00.ru/863f5208
prldiviig
I'eomerpuueckas BepossTHOCTh. CirydaiiHbIN
9 BBIOOP TOYKH U3 (DUTYPHI HA TUIOCKOCTH, U3 7.11.24 bubmuorexa [JOK
’ o https://m.eds00.ru/863f5884
0Tpe3Ka, U3 TyT'H OKPYKHOCTH
['eomerpuueckas BepoaTHOCTh. CirydaitHbIiI
10 BBIOOp TOYKH U3 (PUTYpPBI HA TUIOCKOCTH, U3 14.11.24 bubmnorexa [JOK
’ o https://m.eds00.ru/863f5a50
0Tpe3Ka, U3 IYT'H OKPYKHOCTH
['eomerpuueckas BepoaTHOCTh. CirydaitHbIiI
11 BBIOOp TOYKH U3 (PUTYpPBI HA TUIOCKOCTH, U3 21.11.24 bubmuorexa [JOK
’ o https://m.edso0.ru/863f5bfe
0Tpe3Ka, U3 IyT'H OKPYKHOCTH
I'eomerpuueckas BepossTHOCTb. CirydaiHbIN
12 BBIOOp TOUKH U3 (PUTYpPHI HA TUNIOCKOCTH, U3 28.11.24 buGnuorexa [JOK
p P ’ o https://m.eds00.ru/863f5e10
0Tpe3Ka, U3 JYT'H OKPYKHOCTU
13 Ucneitanue. Yenex u Heynaua. Cepus 51294 bu6muoreka [JOK
UCIIBITAaHMI JI0 TIEPBOTO yCIexa o https://m.eds00.ru/863f6162
14 Ucneitanue. Yenex u Heyaaua. Cepus 12.12.24 bu6muoreka [JOK
UCIIBITaHHUH JIO TIEPBOTO ycIexa o https://m.eds00.ru/863f6356
15 Ucneiranue. Yenex u Heyaaua. Cepus 19.12.24

WCIIBITAHUH J0 IEPBOro ycrnexa
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16 Ucneitanus bepaymiu. BepostHocTu coObITHIA 26.12.24 bubmmoreka [JOK
B CEpPHU MCIBITaHUI BepHyim o https://m.edso00.ru/863f64d2
Ucneitanus bepaymiu. BepostHocTu coObITHIA bubmmoreka [JOK
17 . 9.01.25
B CEpUM UCTbITaHUN bepHyim https://m.eds00.ru/863f6680
bubnunoreka LIOK
18 IT € o "N b " 16.01.25
paktudeckas padora "Ucnbiranust bepuynu https://m.edsoo.ru/86367de
19 CrnyyaitHasi BeJIMYMHA U pacipeiesieHre 23.01.25 bubnnorexa [JOK
BEPOSTHOCTEH o https://m.edsoo.ru/863f6b44
Marematuueckoe 0XKHIaHUE U IUCTIEPCHUs bubnnorexa [JOK
20 . o 30.01.25
CIIy4ailHOM BEJIMYMHBI https://m.edso00.ru/863f6da6
21 [Ipumepbl MaTeMaTHYECKOTO 03KHMIaHUS KaK 6.02.95 bubnuoreka [IOK
TEOPETHYECKOTO CPEAHEr0 3HAYECHHUS BETHMUMHBI A https://m.eds00.ru/863f686
bubnunoreka LIOK
22 11 o 13.02.25
OIPITHE O 3AKOHE DOTIBIIHX HHCCT https://m.edso00.ru/863f72c4
. bubnmorexa LIOK
23 n 20.02.25
3MEpEeHHUE BEPOSITHOCTEH C IIOMOIIBIO0 YaCTOT https://m.eds00.ru/863£7652
bu6nmorexa LIOK
24 IT 0 27.02.25
PHMCHCHHE SaKORa DOTBIIHIX JHCCT https://m.eds00.ru/863f7116
o5 O06006111EH1E, CUCTEMATU3alIUs 3SHAHUI. 6.03.25 bubnmorexa LIOK
IpezcraBieHne TaHHBIX R https://m.eds00.ru/863f783c
26 O0001Ienne, cUCTEMaTH3aIMs 3HAHUH. 13.03.25
OnucarenbHasi CTaTUCTUKA
O0001Ienne, cuCTEMaTH3aIMs 3HAHUH.
27 [Ipencrasnenue qanHbIX. OnucaTenbHas 20.03.25 bubmaorexa LIOK
: R https://m.edso00.ru/863f893a
CTaTHCTHKA
O0001Ienne, cUCTEMaTH3aIMs 3HAHUH. bubnunorexa LIOK
28 . 3.04.25
BeposiTHOCTB CitydaitHOTO COOBITHS https://m.edsoo.ru/863f7ade
O00011EeHNEe, CHCTEMATH3aIMsl 3HAHNH. Bu6 OK
29 BeposTHOCTE City4aitHOTO COOBITHS. DIeMEHTHI 10.04.25 nbnuorexa I

KOMOWHATOPHUKHU

https://m.edso00.ru/863f7c9c
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30 O0001IeH e, cCHCTEMATH3aIMs] 3SHAHUH. 1 17.04.95 bubnunorexa LIOK
DJIeMEHTH KOMOMHATOPUKHI https://m.edso00.ru/863f7e54
O06o0menue, cucTeMaTru3aius 3HaHUH.

:‘)J'IGME-II{TBI K,0M6I/IHaTOpI/IKII;II. Ciyuaiinbie bubmmorexa [JOK

31- 1 https://m.edso0.ru/863f8408

32 BEJIMYUHBI U paclpencicHus 24.04.25
O00011eHNEe, CHCTEMATH3aIMs] 3SHAHUH. bubnunorexa LIOK
CityvaiiHble BEJIMYMHBI U paclpeiesICHUs https://m.edsoo.ru/863f861a

33 HroroBast KoHTpoIbHAs paboTa 1 15.05.25 Eggjﬁ;fg;?ﬁg 63f3056

34 O0001enne, cucreMaTn3amnus 3SHaHUH 1 22.05.25

OBIIEE KOJIMYECTBO YACOB I10 33

[NPOTPAMME
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