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IHOACHUTEJIbHA A 3AITNCKA

Pabouass mporpamma ydeOHoro mnpeamera «MaremaTuka» COCTaBJI€HA Ha
OCHOBe (perepanbHON aganTHPOBAHHON 00pa30BaTEIBHONW MPOrpaMMbl OCHOBHOTO
oOmero o0pa3oBaHus Il OOYUYAIOIIUXCSA € 3a€PKKON NMCUXUYECKOTO Pa3BUTHUA,
aJanTHPOBAHHONW OCHOBHOH 00pa30BaTEeIbHOW MPOTPAMMBI OCHOBHOTO OOIIETO
oOpazoBaHus 00ydJaromuxcs ¢ 3aAepxkkoi ncuxuyeckoro paszputust ['bOY COIII c.
HoBoaesnune u UVII.

Oo01mas xapakrepucTuKa yueOHOro npeamera «MaremaTuka

VYuebupiii mpeamer «MaremMaTWka» BXOAUT B TPEIMETHYIO 00J1acTh
«Maremarrka U uH@opMatukay. OH CIOCOOCTBYET Pa3BUTHIO BBIYUCIUTEILHON
KYyJbTYpbl M JIOTUYECKOTO MBIIIIEHUS, (OPMHUPOBAHUIO YMEHHUS IMOJIb30BaThCS
ANrOpUTMaMH, a TaKXKe MPUOOPETEHHUIO NMPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B
MOBCEIHEBHON ku3HM oOydvarouuxcsa ¢ 3[IP. VYueOHbIM mnpenmer pa3BUBaET
MBILIUIEHHE, IPOCTPAHCTBEHHOE BOOOpakeHHe, (QYHKIIMOHAIbHYIO T'PaMOTHOCTb,
yMEHUST  BOCHPUHMMATh M  KPUTHYECKH  aHAJIM3UPOBATH  MH(OpMaIuio,
MPEICTABJICHHYIO B PA3IMUHBIX (hopMax.

OO6yueHre MaTeMaTuKe JaET BO3MOXKHOCTh pa3BuBaTh y oOydaromuxcs ¢ 3[1P
TOYHYI0, pPAlMOHAIbHYI0 M HWH(POPMATUBHYIO pe€4yb, YMEHHE OTOMpaTh Hauboliee
MOJXOJISAIINE SI3bIKOBBIC, CHMBOJIMYECKUE, TpaUyecKue CpelcTBa Ui BBIPAKECHUS
CYKJIEHUH U HaIJISIAHOTO UX MPEICTABIICHHUS.

Heo0xomuMbpIM KOMIIOHEHTOM OO1IEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHHH
gBiseTcss o0mee 3HAKOMCTBO C€ METOJAMHM  TO3HAHUS  JCHCTBUTEIBHOCTH,
IIPEACTABIICHHUE O MPEAMETE U METOJIaX MAaTEMATUKH, UX OTJIMYMM OT METOJIOB JPYTHUX
€CTECTBEHHbIX M I'YMaHUTapHbIX HAyK, 00 OCOOEHHOCTSAX MPUMEHEHHUS MaTeMaTUKH
JUISL pelIeHus] Hay4YHbIX W TPUKJIAJAHBIX 3a7ad. TakuMm o0pa3oM, MaTeMaThuuecKoe
oOpa3oBaHHe BHOCUT CBOH BKJIaJ B (pOPMUPOBaHUE OOIIEH KyJIbTYyphl YeIOBEKa.

N3yyeHne mareMaTUKU TaKXe CIIOCOOCTBYET 3CTETUYECKOMY BOCHHUTAHUIO
YEJIOBEKA, MOHUMAHHUIO KpAacoTbl M M3AIIECTBA MATEMAaTHYECKUX PACCYKICHHM,
BOCHPUATHIO TEOMETPUUECKUX (OPM, YCBOCHUIO UAEU CUMMETPUH.

[Iporpamma oTpaxaer cojepkaHue oOyueHus npeamery «MaremaTuka» ¢
y4eTOM 0CcOObIX 00pa3zoBaTenabHbIX NoTpeOHOoCcTeN oOyyatoniuxcs ¢ 31IP. OBnanenue
y4eOHBIM IMpeaMeToM «MaTemaTuka» Ipe/ICTaBIseT ONPEISICHHYIO CII0KHOCTh JIJIst
yuamuxcst ¢ 3[IP. ¥V oOyuarontuxcs ¢ 3I1P Hambosiee BbIpakeHbI OTCTaBaHHS B
pPa3BUTUU CIIOBECHO-JIOTMYECKUX (OPM MBILIUICHUS, TO3TOMY aOCTpakTHbIE U
OTBJICUECHHBIE KaTETOPUH UM TPYIHOAOCTYIHBL. B TOXe BpeMs IpH CHEUuaIbHOM
oOy4eHMH OO0ydarlluecss MOTrYT BBIIOJHATH 3afaHuss 1o ainroputMmy. OHu
BOCIIPUMMYMBBEI K MOMOLIM, MOTYT BBIIIOJIHUTh NEPEHOC HA AHAJIOTMYHOE 3aJaHuE
YCBOEHHOTO crocoba pemeHusi. CHUKEHHE Pa3BUTHUSI MBICIUTEIBHBIX Olepaluuid u
3aMEJUICHHOE CTAaHOBJICHUE JIOTHUYECKUX JEHCTBUM NPUBOIAT K HEIOCTATOYHOU
OCMBICIIEGHHOCTH COBEPILIAEMBIX YUEOHBIX ACHCTBUM. Y 0Oydaromuxcsi 3aTpyAHEHBI
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CUYETHBIC BBIUYMCIICHUS, MPOU3BOAUMBIE B yMe. B NMUCbMEHHBIX BBIUMCICHUSIX OHU
MOTYT TPOIYCKaTh OJWH W3 MPOMEXKYTOUHBIX miaroB. [Ipu pabore ¢ 4uCIOBBIMU
BBIPAKEHUSIMU, BBIYMCICHUEM WX 3HAYEHUSI MOTYT HE YJEPKUBATh MPaBUIbHBIM
nopsiiok nercteuid. [lpu ynpoiiennu, mpeodpa3zoBaHuu BeipakeHuit ydamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEIbHO MPHUHSTH PELIEHUE O MOCIEAOBATEIbHOCTH BBIMOIHEHUS
nercTBuil. KOHKPETHOCTh MBIIUICHUSI OCJIOXKHSET YCBOCHUS HaBbIKA PELICHUS
ypaBHEHUI, HEPaBEHCTB, CHCTEMbl YypaBHEHUU. MM ManomocTymHO coBeplleHue
00paTUMBIX ONEpPALIUA.

Huzkuii  ypoBeHb pa3BUTHS  JIOTMYECKHMX  OINEpaluid, HEAOCTaTOYHAas
00OOIIEHHOCTh MBIIUICHUST 3aTPYJIHSIIOT M3ydeHue TeMbl «DyHKIUWY: MpHU
omnpeneneHu  (PYHKIIMOHATLHON 3aBUCMMOCTH, TIpH ONMUCAaHUU TrpadudecKoi
CUTYAIIMH, UCTIONb3Ysl T€OMETPUUECKUil, anreOpandeckuil, QyHKINOHAIbHBINA S3bIKH.
Hepenko yuamiuecss He BUAAT pa3HUIBI MEXAYy 00JACThbIO ONpeAeNeHHs] (PYHKIIUH U
00J1aCThIO0 3HAYCHUIA.

Pemenne 3amay compskeHO C TPYAHOCTAMH O(OPMIIEHHSI KPATKOW 3amucw,
MPOBEJICHUS aHAIM3a YCIOBHS 3aJa4H, BbIIEJIeHUs CylecTBeHHOro. O0yuaromniecs ¢
3IIP 3arpynHSIOTCS CclAelaTh yMO3aKJIIOYeHHWE OT OOIIEro K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpPALMOHAJIBHBIE CIOCOOBI  pELIEHUs, HWHOrJa OrPaHHYMUBAIOTCS
MaHUNYJISIUSMH C YACIIAMH.

[Ipy w3yueHum reomeTpuueckoro Marepuaina oOyvatrouecs ¢ 3IIP
CTAJKHUBAIOTCS C  TPYAHOCTbIO  JA€NaTh  JIOTMYECKHE  BBIBOJBI,  CTPOUTH
MocCJIeI0BaTeIbHbIE paccyskieHus. HernpouHble 3HaHUsI OCHOBHBIX TE€OPEM I'€OMETPHUHU
NPUBOAMUT K OIIMOKaM B PEIICHHMH IeOMEeTpUYecKHux 3anad. OOywaromumecs MOTYT
MOJAMEHUTH (OPMYITy, HEPABHIBHO MPUMEHUTH TeopeMy. K cepbe3HbIM olnOKaM B
pEelIeHUH  3aJad  NOPHUBOJIAT  HEJOCTATOYHO  PA3BUTHIE  MPOCTPAHCTBEHHBIE
npeacTaBieHus. MM CII0XHO BBITTOJIHUTH YEPTEXK K YCIOBHUIO, B TMCHMEHHBIX paboTax
OHH HE MOT'YT ITPUBECTU OOBICHEHUE K UEPTEKY.

To4YHOCTH 3aIIOMUHAHNA U BOCIIPOU3BEAEHUS YYEOHOIO MaTepraia CHUKEHBI 11O
NpUYMHE CJa00CTM MHECTUYECKOW JEeATEeTbHOCTH, CYXEHHS oObeMa MaMSATH.
OOyuartonumest ¢ 3IIP TpeOyercs Oosbllie BpeMEHM Ha 3aKpeIjieHue Marepuala,
aKTyali3alus 3HaHUM 110 ONOpPE MPU BOCIPOU3BEICHUH.

JI1st mpeo1oJieHusl TPYIHOCTEHN B M3yUEHUH y4eOHOro npeamera «MareMaTukay
HeoOXxoanMa afanTamus oObeMa M XapakTepa yueOHOTO MaTepHhayia K

MO3HABATENIbHBIM BO3MOXHOCTSIM ydamuxcs ¢ 3[IP. Cnenyer yueOHBIA MaTepua
MPENOJHOCUTh HEOOJBIIUMHU TMOPLMAMHU, YCIOXKHSIS €ro MOCTENEHHO, HU3BICKUBATH
crocoObl  afanTallud TPYAHBIX 3aJaHUN, HEKOTOpble TEeMbl JaBaTh Kak
03HAKOMUTEIIbHBIE; UCKIIFOYATh OTJIEJbHbBIE TPYIHBIE I0KA3aTEIbCTBA; TEOPETHUECKUN
MaTtepuag PEeKOMEHAYETCS HM3y4yaTh B MPOLECCE MPAKTUYECKOW IEATEIBbHOCTH 10
pemieHuto  3agad.  OpraHvudeckoe €JUHCTBO MPAKTUYECKOM W yMCTBEHHOM
NEATENIbHOCTH YyYalllMXCAd Ha YypoKaX MaTEeMaTHKU CHOCOOCTBYIOT MPOYHOMY H
CO3HATEILHOMY YCBOCHHIO 0a3MCHBIX MaTEMAaTHUECKUX 3HAHUN M YMEHUH.



Lesn 1 3a1aun u3y4eHusi ydyeOHoro npeamera «Maremaruka

[TpuopuretHbIMH yenamu 00ydeHHs] MaTeMaTHKe B 5—9 Kilaccax sBJISIOTCS:

* (opMUpOBaHUE LIEHTPAJIBHBIX MATEMAaTHYECKUX MOHATUH (YUCIO, BEIUYMHA,
reoMeTpuyecKas durypa, nepeMeHHas, BEPOSITHOCT, byHKIINA),
o0ecreunBaroMX MPEeMCTBEHHOCTh W TMEPCIEKTUBHOCTh MAaTEMaTHYECKOIrO
oOpa3zoBanus odyyatomuxcs ¢ 3[1P;

* nojaseneHue odyyvaronuxcs ¢ 3[1P Ha 1ocTynHOM AJis1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATHKU U OKPY>KaIOILIEr0 MUPa, IOHUMAaHUE MaTEMAaTUKH KaK
yacTH 001Iel KyJIbTypbl YEIOBEYECTBA,

" pa3BUTUE MHTEJUIEKTYaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEN 00ydYaroumxcs c
311P, no3HaBaTenbHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUN, KPUTUYHOCTH
MBIIIJIEHUS, UHTEPECca K U3yUCHUIO MAaTEMaTUKH;

* (popmupoBaHuEe (QYHKIMOHAIBHON MAaTEMaTHYECKOW TPaMOTHOCTH: YMEHUS
pacrmo3HaBaTh IPOSIBJICHUS MaTeMaTHYECKMX MOHSATHHM, OOBEKTOB U
3aKOHOMEPHOCTEHN B peabHBIX )KU3HEHHBIX CUTYALMSIX U MPU U3YUEHUH JPYTHX
y4eOHBIX MPEAMETOB, NPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM,
dbopMynMpoBaTh MX Ha fA3BIKE MATEMaTUKH M CO3/1aBaTh MaTEMaTHYECKUE
MOJIENIM, TPUMEHATh OCBOCHHBIA MaTeMaTHYECKUU amnmapar s peleHus
[IPaKTUKO-OPUEHTUPOBAHHBIX  3a/ay, WHTEPIPETUPOBATH W  OLCHUBATH
NOJIyYEHHbBIE PE3YIbTATHI.

JlocTrkeHne 3TuX Leiei 00ecreuynBaeTcs peeHueM CIeyoIuX 3a0ay.

* (popmupoBath y oOyuawomuxca ¢ 3[IP HaBbiku y4ueOHO-IIO3HABATEIbHON
NEeATEIbHOCTH: IUIAHUPOBAaHUE PAOOThI, IMOMCK pPAMOHAIBHBIX IyTEH ee
BBIIIOJIHEHHUSI, OCYILIECTBIICHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HMHTEIUIEKTYaJbHOMY pa3BUTHIO, (OPMHUpPOBATH KayecTBa,
HEOOXOJMMbIE YEIOBEKY JIJISl ITOJIHOLICHHOHN KU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHbIE MATEMATUYECKOW JEATENbHOCTH: SICHOCTU U TOYHOCTH MBICIIH,
UHTYULIMHU, TPOCTPAHCTBEHHBIX MPEACTABICHUH, CHOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEW;

" (opMUpOBaTh KIIIOUEBbIE KOMIIETCHIIMM YYallUXCsl B paMKax NOpeIMETHOU
obnactu «Marematuka u HHPOPMATHKAY;

" pa3BUBATH MOHATUHHOE MbILIUICHHS o0yuatomuxcs ¢ 3I1P;

" OCYILIECTBJISITh KOPPEKIUIO MTO3HABATEIBHBIX MpoIieccoB oOyuaroniuxcs ¢ 311P,
HEOOXOJUMBIX JUIsI OCBOEHHUS MPOTPaMMHOIO MaTepuaia Io Yy4yeOHOMY
pEAMETY;

" [peaycMaTpuBaTh BO3MOKHOCTh KOMIIEHCALIMU 00pa30BaTEIbHBIX ASPHUIIUTOB B
OCBOCHHMH TPEIIECTBYIONIETO MPOrPaMMHOTO Marepuaia y oOy4aroluxcsi ¢
311P 1 HETOCTAaTKOB B MX MAaTEMATHYECKOM PA3BUTHH;

" chopMHpOBaATh YCTOWYMBBINA HHTEPEC YUAILIUXCS K IPEIMETY;

" BBISIBJISITH U PA3BUBATh MAaTEMAaTUUYECKUE U TBOPUYECKHUE CITOCOOHOCTH.
OCHOBHBIE JTMHUHU COJAEpKAaHUS Kypca mMareMaTHku B 5—9 knaccax: «Uucna u

BBIUHUCIICHUS», «Anredpa» («Anredpandeckue BBIpOKEHUS», «YPaBHEHUS U
HepaBeHCTBa»), «DyHkium», «l'eomerpus» («I'eomerpuueckue QUrypsl U HX
CBOMCTBaY, «I3MepeHne reOMETPUUECKUX BEIINUUHY), «BEpOSTHOCTh U CTATUCTUKAY.
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JlaHHbBIC TUHUYM PA3BUBAIOTCS MAPAIIEIBbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOHM, OJHAKO HE HE3aBUCHUMO OJHA OT JpYro, a B TECHOM KOHTAaKkTe H
B3aumoaeiicteu. Kpome »3Toro, ux oOBEAMHSET JIOTMYECKas COCTaBISIOLIAs,
TPaJUILIMOHHO MIPUCYIIas MaTEMAaTUKE U TPOHU3bIBAIOLIAs BCE MATEMAaTUYECKUE KYPChI
u coxpepxatenbHbie TuHUU. ChopmynnpoBaHHoe B DefepanbHOM TOCYyAapPCTBEHHOM
0o0pa30oBaTeNbHOM CTaHJAPTE OCHOBHOTO 00IIEro 0Opa3oBaHMs TPEOOBAHHE «YMETh
ONEepUpPOBATh MOHATUSIMU: OIIPEACIICHUE, aKCUOMA, TEOPEMA, JI0KA3aTeNIbCTBO; YMEHUE
pacrmo3HaBaTh HCTUHHBIE M JIO)KHBIE BBICKA3bIBaHUS, NPHUBOIUTH NPUMEPHl U
KOHTPIIPUMEDPBHI, CTPOUTH BbICKA3bIBAHUS U OTPULIAHUS BBICKa3bIBAaHUID) OTHOCUTCS KO
BCEM KypcaM, a pOpMUpOBaHUE JIOTHYECKUX YMEHHUM pacrpeensieTcs 1o BCeM rojam
0o0y4eHHsI Ha YPOBHE OCHOBHOI'O 00IIIero 00pa30oBaHMUs.

Conepxxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IIPEIMETHBIM pe3yJbTaTam
ocBoenus [IpumepHoit paboueit mporpaMMbl, pacpeaeaEHHBIM 0 TojlaM 00y4YeHUs,
CTPYKTYpPUPOBAHO TakUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMIIUAIBHBIM
BolpocaM  oOydaromuecss oOpaljaluch HEOJAHOKPATHO, 4YTOOBI — OBJIAJIEHUE
MaTEeMaTHYEeCKUMH TOHATUSMU U HaBBIKAMH OCYLIECTBIISJIOCH MOCIEIOBATENbHO U
MOCTYNATeNIbHO, C COOJIOAEHUEM IPHUHLIMIIA NPEEMCTBEHHOCTH, a HOBBbIE 3HAHUs
BKJIFOYAJIMCh B OOILIYI0 CHUCTEMY MaTE€MaTUYECKHX MPEICTaBICHUN OOydYaroIIMXcs C
3IIP, pacumpsas u yrinyoussst e€, oOpa3ys IpOYHbIE MHOKECTBEHHBIE CBsi3U. OO1iue
eau u3ydeHust yueOHoro mnpeamera «MaremaTuka» npejacrasieHbl B [IpumepHoit
paboueil mporpaMmMe OCHOBHOI'O 00IIIero o0pa3oBaHus.

Oco0enHocTH 0TOOPA M aJANITAIIAU Y4E€OHOI0 MaTepHraJia 0 MaTeMaTHKe

OOyuenune yueOHOMY mpenMery «MartemaTtuka» CTPOUTCS Ha CO3JaHUH
ONTHMAJIbHBIX YCJIOBUN JJI1 YCBOEHUS MPOrPaMMHOTO MaTepuaja 00y4yarolMMUCS C
3I1P. bonpuioe BHUMMaHue yAemnsieTcss oT00py y4eOHOro Marepraina B COOTBETCTBUH C
INPUHLIUIIOM JOCTYIHOCTH IpPH COXpPAaHEHMH OO0IIero 0a30BOr0 YPOBHS, KOTOPBIN
JIOJDKEH T10 COIEPIKaHUI0 U 00beMy OBITh aJanTUPOBAHHBIM 1 oOy4darontuxcs ¢ 3[1P
B COOTBETCTBUU C HUX OCOOBIMH 00pa3zoBaTeibHBIMH TOTpeOHOCTIMH. Cremyer
o0yierynTh oOBIaZeHUE MarepuanioM oOydarommumucs ¢ 3IIP mocpenctBom ero
JETAIbHOrO0 OOBSICHEHUS C CUCTEMAaTUYECKUM ITOBTOPOM, MHOTOKPATHON TPEHUPOBKHU

B NPUMEHEHUWH 3HAHWUM, HMCHOJIb3Ys MPUEMbl aKTyaln3aluu (BU3yallbHAasl OIOpa,
aMsTKa).

[IpumepHas nporpamMmma npeayCMaTpUBA€T BHECEHUE HEKOTOPBIX M3MEHCHUMU:
yMEHbIIIEHHEe 00beMa TEOPETUYECKUX CBEJICHUM, BBHIHECEHHE OTIEIBHBIX TEM HIIU
LEJIBbIX Pa3AesIOB B MATEPHUAIIBI 1711 0030PHOr0, 03HAKOMUTEIBHOTO N3YUYEHHUSI.

N3meHenus: nporpaMmsbl B 59—9 Kiaccax

Mamemamuxa 6 5 u 6 knaccax

B 03HakKOMUTEIBPHOM IUIAHE PEKOMEHAYETCS H3y4daTh CIEAYIOIIUE TEMBI:
«Pumckass wymepamus», «PaBubie (uryps», «luwmnnp, konyc, map», «KyOy,
«IIpssMmoyronpHbIN napaiuienenuneny, «llepemenienrue mo KOOPAMHATHON TPAMON,
«Monynp yucnay, «HucnoBbsle NpoMexyTKn»; «Macmrad» (u3ydaerca B Kypce
«I"eorpadusy»); «M300pakeHne reoMeTprudecKux (Uryp Ha HETMHOBAHHOW OyMmare c
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WCMOJIb30BAaHUEM  LHPKYJS, JMHEWKH, YIOJbHUKA, TpaHcnoprupay», «JlinHa
OKpyxHOCTH», «lInomanb kpyray», «I[lapannensHeie npsambie», «llepnenauKynspHbIe
npsimbie», «OceBasi U LEHTpajdbHasi CUMMETpUM» (M3ydaeTcsi B Kypce reOMETpHUH);
«beckoHeuHbIe TMEpUOAUYECKHE JeCATUYHBIE npoOu. JlecsatuuHoe npudIMKeHne
OOBIKHOBEHHOM ApoOn» (M3yyaeTcsl B Kypce ajireopsbl).

CnenyeT yMEHBIIMTh KOJIMYECTBO 4YacOB Ha cleayromue TeMbl: «PemeHue
Joruueckun 3amauy, «muHa orpeskay, «lllkane», «PacnpenenurenbHbli 3aKOH
YMHOXXEHHS, «3aMUCh TPOU3BEACHUS ¢ OYyKBEHHBIMA MHOXHUTEISIMIY, «[locTpoeHune
KoH(Urypanuii U3 yactel NnpsAMON, OKPYKHOCTH Ha HEIMHOBAHHON M KJIETYaTON
oymare», «lemutenu u kpatHble. [Ipusznaku nemumoctuy, «Hambonbmumit oOuiui
JEIUTENh U HauMEHblIee oOlee KpaTHoe. J[emuMOCTh CyMMBI M TPOU3BEACHUSY.
«ITpuBenenue npodbu K HOBOMY 3HaMEHAaTeN0», «HaxoxkaeHne 4acTu 1e10To U 1eJIOro
no ero vactu». «OKpyrieHue IecATUYHBIX Apolei». «PelieHue 3amad nepedbopom
BCEX BO3MOXHBIX BapuaHTOBY». «CocTaBlieHHEe OyKBEHHBIX BBIPAKEHUN IO YCIOBHUIO
3ajaun». BeICBOOOMBIIIMECS YaChl MOKHO MCIIOJL30BaTh HA MMOBTOPEHKE (B HAYaJIe U
KOHIIE€ Y4eOHOT0 T'0/1a), Ha U3y4YeHHE HanboJiee TPYAHBIX U 3HAYUMBIX TeM: B V Kjacce
— Ha pelIeHue ypaBHEHUH, MpUBEICHNE JPOOU K HOBOMY 3HAMEHATENI0, YMHOKEHUE U
JICICHNe JECATUYHBIX npoOei, m3mepeHue yriioB; B VI kmacce — HEUCTBUS C
MOJIOKUTENIBHBIMU M OTPULIATEIBHBIMU YHUCJIAMU, PEIICHUE YPABHEHUM, CIIOKEHUE U
BBIYUTAHUE YHCEJI, COACPXKAIIMX LETYI0 U IPOOHYIO YacTh, HA YMHOKEHUE U JICTICHUE
O0OBIKHOBEHHBIX JAPOOEH.

Anzeopa

B 03HaKOMUTENBHOM ILJIAaHE PEKOMEHAYETCS HW3y4daTh CIECAYIOUIUE TEMBI:
«ppaumnonanbHeie yncia. JlelcTBUTENbHbIE Yyncaa», « CpaBHEHHUE JIEMCTBUTEIbHBIX
qyucesn, apuMeTHIecKue JCHUCTBUS C JEeUCTBUTEIBHBIMU unciaMu», «HaxoxnaeHue
MpUOIIKEHHBIX 3HAYEHUW KBaapaTHOTO KopHs», «Teopema Buera», «Pemenus
YPaBHEHUH TPETbEU U YETBEPTOU CTEIIEHEN PA3JI0KEHUEM HA MHOKUTEIN, « DyHKIHS Y
=vx u ee rpadpuk», «llorpemHocTs M TOYHOCTh NPUOIMKEHHS», «YUeTHble u
HeueTHble QyHKIMUY», «DyHKIMs y=x"», «DyHKIMs y= ax’, ee rpadMK M CBOICTBA.
I'paduku Gynkumii y= ax? + N u y=a(x-m)?, «YpaBHEHHUE C JBYMs IEPEMEHHBIMHU U €70
rpaduk», «['paduueckuit cnocod pelieHus CUCTEMbI ypaBHEHHI», «300pakeHue
YJIEHOB apU(IMETHIECKON U T€OMETPUIECKON TPOrPECCHil TOUKaMH Ha KOOPAMHATHOM
NJI0CKOCTHU. JIMHENHBIN U SKCIOHEHIMAIbHBIN POCT. CI0KHBIE TPOLIEHTHD.

Crnenyer yMEHBIIWTh KOJMYECTBO YACOB HAa HU3ydyeHUE TeM: «DopmylibDy»,
«JloKa3aTenbCTBO TOXKIECTB», «JIMHEHHOE YpaBHEHHE C JBYMS HEU3BECTHBIMUY,
«I"paduk IMHEHHOro ypaBHEHUS ¢ ABYMS NepeMeHHbIMIY, «I paduueckoe pelieHue
JMHEWHBIX YPABHEHUU M CUCTEM JIMHEHMHBIX YpaBHEHUIN», «CBOMCTBA KBAJAPATHYHOU
GyHKITUNY.

BricBoOonuBIIMECS Yachl PEKOMEHIYETCS MCIOJIb30BaTh: JJIsl  JydIleH
npopaboTKu Hamboliee BaXXHBIX TeM Kypca: «Pemenue ypaBHeHui», «Pemenue
CUCTEM ypaBHeHU», «CoBMecTHbIE NEHCTBUA C Apo0sMuy, «lIpuMeHeHne CBONCTB
apu(METUYECKOr0 KBAJIpaTHOIO KOPHS»; Ha TOBTOPEHHE, peUIeHHe 3ajad,
npeoOpa3oBaHKE BHIPAXKECHHI, a TAK)KE Ha 3aKpeIUIeHNe U3YYEeHHOT0 MaTepurarna.



T'eomempusn

CrenyeT OCHOBHOE€ BHUMAHHE YIEIUTh MPAKTUYECKOW HANpPaBICHHOCTH Kypca,
UCKJIIOYUB M YIPOCTUB HaubOOJiee CIOXKHBIA JIJIE BOCHPUSITUS TEOPETUUYCCKUIMA
marepuan. Ha ypokax reomeTpur HEOOXOJUMO MAKCUMAJIbHO HCIIOJIb30BATh
HarJIsiiHbIE  Cpe/icTBa OOyueHHus, OOJIbIlIe TPOBOJAUTH TMPAKTHYECKUX PpaboT ¢
yYaIuMHCs, pemath 3a1aun. CTpOUTh pelieHue 3a1a4 Mpy MOCTOSHHOM 00parieHuu
K HaIJISIAHOCTH — PUCYHKAM U YEPTEXKaAM.

O3HaKOMUTENBHO JaTh TeMbl: «TeopeMbl M J10Ka3aTeIbCTBO. AKCHOMBIDY,
«Jloka3zarenbcTBO OT MNpPOTUBHOrO», «CyliecTBOBaHME U €IUHCTBEHHOCTH
NEPIEHAUKYJISIpa K npsaMon», «MeToa reoMeTpuuecKkux mecr», «MeTtos yJIBOCHUs
Menuanb», « Teopema @aneca u TeopeMa 0 MPONOPLHUOHAIBHBIX OTpe3Kax», «LlenTp
Macc TpeyrojabHuKay, «I3MeHeHne TPUroHOMETPUYECKUX (PYHKITUN TTPU BO3pACTaHUN
yrnay, «®opMynbl ISl paJinyCOB BIHMCAHHBIX W ONUCAHHBIX OKPYKHOCTEH
MPaBUJIBHBIX MHOT'OYT'OJIBHUKOBY», «YpaBHEHUE NpsMon», «/[Buxenue», «CBoiicTBa
NBUXKEHUs», «TeopeMa 0 IpOU3BEIEHUN OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBAAPATE KACATEIBHOMN.

Cnenyer yMEHBUINTh KOJMYECTBO 4YAacOB Ha HM3ydyeHUE TeM: «CUMMETpUYHBIE
¢urypbl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpUN», «L{eHTpanbHass CUMMETPHSI,
«[Tapannenbubiii  mepenocy, «IloBopor», «lIpeoOpa3zoBanue momobus. I[lomobue
COOTBETCTBEHHBIX JJIEMEHTOB», «(OCHOBHBIE 3aJa4d HAa IOCTPOCHHE C TOMOILIBIO
UUPKYJISl W JIMHEUKW», «J/IeKapTOBBI KOOpAMHATBI HAa IUIOCKOCTH», «PemieHue
TPEyTrOJbHUKOBY, «Ilomobue durypy.

BricBoOOIMBIIIMECS YaChl UCTIOB30BATh HA PEIICHUE 3a/1a4 U TIOBTOPEHUE.

Bepoamnocmo u cmamucmuxa

B cBs3u ¢ Tem, 4TO JaHHBIA KypcC BBI3bIBA€T HAUOOJBIINE CIIOKHOCTH IS
oOyvarormuxcst ¢ 3I[1P, cBsizaHHBIE CO CHIDKCHHBIM YPOBHEM PAa3BUTHS CIIOBECHO-
JIOTUYECKOTO MBIIUICHHUS, €r0 U3y4YeHUe JOJKHO CTPOUTHCS Ha 0A30BOM YPOBHE U
JOCTYITHOM JUISl YYEHHUKOB Mmarepuasie. OCHOBHOE BHUMAHUE CIEAYET YACIUTH
paszenaM, CBS3aHHBIMHA C IIOBTOPEHUEM IIPOMIACHHOIO MaTepualia, YBEIUYUTH
KOJIMYECTBO YNPAXHEHUM U 3aJaHUM, CBA3AHHBIX C MPAKTUYECKON IEATEIbHOCTHIO
00yJaronmxcsl.

HeoOxonuMo mepecMOTpeTh CoAepXKaHHEe TEOPEeTHYECKOro Marepuana U
XapakTep €ro WU3JIOKEHHUS: TEOPETUYECKUN MaTepuall MPEHOJHOCHUTH B IIPOLECCE
pelmeHns 3a7a4 W BBIIOJIHEHUS 3aJaHUM HAIJBIIHO-IIPAKTUYECKOrO XapakTepa; He
TpeOOBaTh BHIBOJA M 3alIOMMHAHHUS CIIOKHBIX (OPMYJI, PEIIEHUS HECTaHIApTHBIX,
TPYAOEMKUX 3a7aHu. P Tem cienyeTr u3ydars B 03HAKOMUTEIIBHOM IUJIaHE.

[TpumepHas nporpamma NpeocTaBisieT aBTopy padoyeil mporpammbl CBOOOY
B paclpeleNieHn MaTepralla 1o 4eTBepTsAM (TpuMectpam). Pacnipenenenue BpeMeHu
Ha H3y4YeHHE TEM B TEYEHUE Y4YEOHOro roJla CaMOCTOATEIbHO OIpPENEISAETCS
00pa3oBaTeNbHON OpraHu3alrel U 3aBUCUT OT OCOOCHHOCTEN IPyIIbl 00yYaroIIUXCs
¢ 3ITP u ux ocoObIx 00pa3oBaTeIbHBIX MOTPEOHOCTEH.



Buasbl nesarenbnoctu odoyuarwmuxcs ¢ 3IIP, 00yciioB1eHHBICOCOOBIMU
o0pa3oBaTeIbHBIMHU MOTPEOHOCTAMHU U 00ecneYnBaloIIe
OCMBICJIEHHOE OCBOEHHE COJIePKAHNH 00PA30BAHUA MO NPeIMeTy
«MaTemMaTHKa»

Conep:xxanue BUAOB jesTenbHOCTH oOyuwaromuxcst ¢ 3IIP ompenpensieTrcs ux
0COOBIMH 00pa3oBaTEIbHBIMKU MOTPEOHOCTAMU. [IOMUMO HIMPOKO MCHOIB3YEMBIX B
OOII OO0 o6mux 1 BceX 00y4aroUuxcs BUIOB JIEATCIbHOCTU CIIEIYET YCUIUTh
BU/JIBI JICATEIHPHOCTU CTICIM(UIHBIC JUTsl JAHHOW KaTeropuu JeTel, 00ecIeuynBaroIne
OCMBICJIEHHOE OCBOCHHME COJIep)KaHMsl OOpa3oBaHUsI 1O TMPEAMETY: YCUJICHUE
MPEIMETHO-TIPAKTUYECKON JIESITEIbHOCTH C AaKTUBHU3AIMEH CEHCOPHBIX CHUCTEM;
4yepeloBaHWE BHJOB JICATEIBHOCTH, 3aJICHCTBYIONIUX pPa3jMYHbIE CEHCOPHbBIC
CHUCTEMBI; OCBOCHHE MaTepuaja ¢ Ofopod Ha aJilTOPUTM; IOIIArOBOCTh» B U3YUCHUU
MaTepHaa; UCIOIb30BaHNUE JOTIOTHUTEIHPHON BU3yaJIbHON OMOPHI (CXEMBI, ITIa0JIOHBI,
OTOpHBIC TAOJIMIIBI); PEYEBOM OTYET O MpOIEecCe M pe3yibTaTe JeATeNbHOCTH;
BBITIOJTHEHUE CHEIUANBHBIX 3aJlaHuil, 00ECHEUYMBAIOMINX KOPPEKIHUIO PErysiuu
y4eOHO-TI03HABATEILHOM IEITEIbHOCTH M KOHTPOJIb COOCTBEHHOTO PE3yJIbTara.

[IpumepHass TemaTH4ecKass U TEPMHUHOJIOTHYECKas JIEKCUKA COOTBETCTBYET
OOII O0O0.

Hnst oOyuarommxcst ¢ 3IIP cyliecTBeHHBIM SIBISIOTCA MPUEMBI PabOThI C
JEKCUYECKUM MartepuasioM 1o mnpeaMery. [IpoBomutcst cnenuanbHas padota 1o
BBEJICHHIO B aKTHBHBIM CIIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHUHU.
N3ydaembie TEpMUHBI BBOJSTCS HA MOJUCEHCOPHOM OCHOBE, 00sI3aTeIbHA BU3yasbHasl
MOJIJICPKKA, AITOPUTMBI PAOOTHI C OIIPEICIICHUEM, OITOPHBIC CXEMBI JUTsI aKTyaTu3allun
TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MaremMaTuka» B y4eOHOM ILIaHe

B coorBercTtBUM ¢ ®PepepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOTO 001Iero oOpa3oBaHMs ydeOHbI mpeamer «MaremaThkay
BXOJUT B IMpeAMETHYI obnactb «MaremaTuka W HH(OpPMATUKa» U SBISETCS
o0s3aTeNbHBIM 15 u3ydeHus. B 5-9 knaccax yueOHbIl penmer «MateMaTukay

TPAAUIIMOHHO M3y4YaeTcs B paMKax CIEIYIOIIMX y4eOHBbIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B /-9 kimaccax — KypcoB «AunredOpa» (BKIIOYash AJIEMEHTHI
CTaTUCTUKUA M Teopuu BepositHocTel) u «I'eomerpusi». Hacrosimelt nporpamMmmoin
BBOJHUTCS] CAMOCTOSATEIbHBIN YUeOHBIN Kypc «BeposTHOCTD U CTaTUCTUKAY.

Hacrosiieit nporpammoii mpeycMaTpuBaeTCs BbIJICICHUE B yUeOHOM IUIaHE Ha
M3YyYCHHE MAaTEeMAaTUKH B 5—6 Kkitaccax 5 y4eOHBIX 4acOB B HEZCIIO B TEUEHUE KaXKIOTO
roja oOydeHusi, B 7-9 kinaccax 6 y4eOHBIX YaCcOB B HEJIENIO B TEUEHHUE KaXKJI0T0 roja
oOyueHust, Bcero 952 yueOHbIX yaca.

Conmepxanue yueOHOro mnpeamera «MaremMaTuka», MPEICTABICHHOE B
[Ipumepnoii paboueit mporpamme, cooTBercTByeT DPI'OC OOO, IlpumepHoii
OCHOBHOM  00pa3oBaTeNbHON MporpaMMe OCHOBHOTO oOmiero oOpa3oBaHMUS,
[IpumepHoOii aganTUPOBAHHONW OCHOBHOM 0Opa3oBaTEIbHONW MPOrpaMMe OCHOBHOTO

oO1rero 00pa3oBaHus 00YUYaIOIIUXCS € 33I€PKKON MCUXUYECKOr0 Pa3BUTHSL.
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Tematnueckoe TUIaHMpOBaHWE Y4YEOHBIX KYpCOB M PEKOMEHIyeMoe
pacripenienieHne yueOHOro BpeMeHH JIJIsl U3yUeHHsI OTACTIbHBIX TeM, PEAI0KEHHbBIE B
HACTOSIICH IporpamMMe, HaJI0 pacCCMaTPUBATh KaK MPHUMEPHBIE OPHEHTUPHI B IIOMOIITH
COCTaBHUTEIIO aBTOPCKOH paboueil mporpamMmbl U MPEXKIE BCErO YUYHTETIO. ABTOP
paboueil mporpaMMbl BIpaBe YBEIUYUTH MPEIJIOKEHHOE YUCIIO YYEOHBIX YacOB Ha
TeMbl, TpeOyromue Ooyiee IIUTEIBHOTO H3ydeHus oOydarommmucs ¢ 3[IP, wmm
YMEHBIIIMTh KOJIMYECTBO YAaCOB HA TEMbI, U3y4YaeMbIe HA O3HAKOMHUTEIHLHOM YPOBHE.
JlomycTUMO Takke JIOKaJdbHOE IMepepaclpe/ie]icHe W IepecTaHOBKAa 3JIEMEHTOB
CoIepKaHWs BHYTPH JAaHHOTO Kiacca. KoIM4ecTBO MPOBEPOYHBIX  paboOT
(TeMaTHYECKUH U UTOTOBBIA KOHTPOJIb KAYeCTBA YCBOCHUS YUEOHOI0 MaTepuaa) U ux
TUN (CAaMOCTOSITENIbHBIE U KOHTPOJBHBIE Pa0OTHI, TECTHI) OCTAIOTCS HA YCMOTPEHUE
yuutens. Taxke yuyuTenb BIpaBe yBETUYNUTh WM YMEHBIIUTD YHCIO YY€OHBIX YacoB,
orBenéHHBIX B IlpumepHoil paboueil mporpamMme Ha 0000IIeHHE, TOBTOPEHUE,
CHCTEMATH3alMI0 3HAHUU O0ydYaromuxcs. EIWHCTBEHHBIM, HO NPUHIMIIAAIBHO
B2XHBIM KPHUTEPHEM, SIBJSICTCS JOCTIHIKECHHE PE3yJIbTaTOB OOyUYCHHS, YKa3aHHBIX B
HACTOSAIIEH MPOrpamMMme.

PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KITACCHI

esn u3yyeHus1 y4e0HOro Kypca

[IpropuTeTHBIME HEIMU O0yUEHUSI MaTEMAaTHKE B 5—6 Kaccax sSBISIOTCS:

" [poJoJKeHHE (OPMHUPOBAHUS OCHOBHBIX MAaTEMAaTHYECKUX MOHATHH (4YuUCIO,
BEIMYMHA, reoMeTpuueckas (urypa), o0eCrneynuBarluX ITPEeeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHUs 00YUaIOLINXCS;

" pa3BUTUE MHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEW OOydYaroIuXcs ¢
3I1P, nmo3HaBaTeIbHONM aKTUBHOCTH, UCCIEAOBATENILCKUX YMEHMI, UHTEpEca K
WU3YUYEHUIO MaTEMAaTHKH;

* nojagseneHue oOyyvaronuxcs ¢ 3[1P Ha 1oCTynHOM AJi1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMAaTUKU U OKPYXKAIOLIEr0 MUPA;

* (popMupoBaHue (YHKIMOHATBHOM MAaTeMaTH4YeCKOM TI'paMOTHOCTH: YMEHHS
pacrno3HaBaTh MaTeMaTHUYECKUE OOBEKTHI B PEAbHBIX KU3HEHHBIX CUTYaILUSX,
IIPUMEHATE OCBOCHHBIE YMEHMS JJI PEUICHUS NPAKTUKO-OPUEHTHPOBAHHBIX
3a/lay, MHTEPIPETUPOBATH IOIYYEHHBIE pe3yJbTaThl W OIEHUBATh HX Ha
COOTBETCTBUE MPAKTUYECKON CUTyaL1H.

OcCHOBHbBIE JIMHUU COJEpKaHUS Kypca MaTeMaTMKu B O—6 Kiaccax —
apudmeTryeckas U reoMeTpuueckas, KOTOpble pa3BUBAIOTCS NMapauIeIbHO, KX 1as B
COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJJHAKO, HE HE3aBUCUMO OJ[HA OT JIPYIroH, a B
TECHOM KOHTAKT€ W B3aWMOJEHCTBUU. Takke B Kypce MPOUCXOIUT 3HAKOMCTBO C
3JIEMEHTaMU alreOphl U ONMUCATEIBHON CTATUCTUKU.

N3yuenue apu@meTHyeckoro marepuaiga HAauMHAETCS CO CHUCTEMaTH3allUud U
Pa3BUTHs 3HAHWK O HATYPAJIBHBIX UYMCIIAX, MOJYYEHHBIX B HadalbHOU mKoie. [Ipu
TOM COBEpILICHCTBOBAHWE BBIUYMCIUTEIBHOW TEXHUKH U (POPMHUPOBAHUE HOBBIX
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TEOPETHYECKUX 3HAHWK COYETACTCS C PAa3BUTUEM BBIYHCIUTEIBLHOW KYJIbTYpHI, B
YaCTHOCTH C OOYYEHHEM MPOCTEHUIIUM MpUEMaM MPUKUAKUA U OLEHKH pe3yJbTaToB
BbIUKCICHUN. M3ydueHne HaTypallbHBIX YHCET MMPOI0JKAETCS B 6 Kilacce 3HAKOMCTBOM
C HAYAJIbHBIMU TTOHATUSIMU TEOPUU JIECITUMOCTH.

Jpyroii KpymnHbIil OJOK B COEpkKaHUU apU(PMETUUECKON JIMHUU — 3TO APOOH.
Hauano n3y4ennsi 0OOBIKHOBEHHBIX U JIECITHYHBIX APOOEH OTHECEHO K 5 Kiaccy. ITo
MEePBBIA 3Tall B OCBOSGHUM JPOOEH, KOTJa MPOUCXOIAUT 3HAKOMCTBO C OCHOBHBIMH
uaesiIMH, TIOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHHEe OOBIKHOBEHHBIX ApoOeil B
MOJIHOM O0BEME MPEIIECTBYET U3YUCHHIO IECATUYHBIX APOOEH, 4TO 1eJIeco00pa3Ho
C TOYKH 3PEHUsS JIOTMKH W3JI0KEHHUS YMCIIOBOM JIMHUH, KOT/Ia TIpaBHUJa JIEHCTBUH C
JECATUYHBIMA JIPOOSMH MOXHO OOOCHOBaTh YK€ W3BECTHBIMH alTOPUTMaMU
BBITIOJIHEHUS JIEHCTBUN C OOBIKHOBEHHBIMHU JIpOOSIMH. 3HAKOMCTBO C JECATUYHBIMU
APOOSIMH PACHIMPUT BO3MOXKHOCTH JJI MOHUMaHUS OOyYalOIIMMUCS MPHUKIATHOTO
MIPUMEHEHUS HOBOM 3alyCH MPU U3yUYCHUH APYTUX MPEAMETOB U MPU MPAKTUUECKOM
ucnonp3oBanud. K 6 kiaccy OTHECEH BTOpOM 3Tam B M3Yy4YeHUU JApoOei, Tie
MPOMCXOJUT COBEPILIEHCTBOBAHHE HABBIKOB CPAaBHEHHUs U MpeoOpa3zoBaHUs ApoOeH,
OCBOCHHE HOBBIX BBIUMCIUTEIbHBIX AITOPUTMOB, OTTAYMBAHUE TEXHUKHU BHIYUCIICHUH,

B TOM YHCJI€ 3HAUECHUN BBIPAXKEHUM, COAEpKAIUX U OOBIKHOBEHHBIE, U JIE€CSITHYHbIE
ApoOu, YCTAaHOBJIEHUE CBA3EH MEXIy HUMH, PACCMOTPEHUE MPUEMOB PELICHHS 3a1au
Ha ApoOu. B Havarne 6 kinacca mporCXOAUT 3HAKOMCTBO C MOHSTUEM TPOIIEHTA.

Oco0eHHOCThIO U3YUEHHUS MOJOKUTEIBHBIX U OTPUIATEIBHBIX YHCEIl SIBISETCS
TO, YTO OHU TAKKE MOTYT pacCMaTPUBATHCS B HECKOJIBKO 3TarnoB. B 6 kiacce B Havalie
nu3yuyeHus: TeMbl «I1ooKUTENbHBIE U OTPUIATENIbHBIE YMCIIA)» BBIJIEISAETCS MOATEMA
«llenpie yucna», B pamMKax KOTOPOW 3HAKOMCTBO C OTPHULATENIbHBIMA YWCIAMH U
JNEHUCTBUAMU C TMOJOKUTEIbHBIMU M OTPULATEIBHBIMU YHCIAMU IPOUCXOAMUT HA
OCHOBE COJEP)KATEJIBHOIO IMOAX0AAa. JTO II03BOJIIET Ha JOCTYIIHOM YpPOBHE
MMO3HAKOMUTh YUAIIUXCS TPAKTUYECKU CO BCEMHU OCHOBHBIMU MOHSTUSIMUA TEMBI, B TOM
Yyucli€ U C IpaBUJIaMU 3HAKOB IPU BBIIOJHEHUH apU(PMETHUECKHX JEHCTBUU.
W3ydyeHue panroHalIbHBIX YUCEJ HAa 3TOM HE 3aKOHUUTCS, a OyJIeT MPOJOJDKEHO B
Kypce anre0psl 7 Kjlacca, YTO CTaHET CIAEAYIOIIMM IIPOXO00M BCEX MPUHIMITHATBHBIX
BOIIPOCOB, TEM CAMBIM pa3J/ieJieHue TPYIHOCTEN 00JIer4aeT BOCHpUATHE MaTeprana, a
pacmnpeesieHue BO BpeMEHHU CIIOCOOCTBYET MPOYHOCTH TPUOOPETAEMbBIX HABBIKOB.

[Ipn oOyueHuHM pemieHUI0 TEKCTOBBIX 3aJady B 5—O6 Kiaccax HCIOJIb3YIOTCS
apudmeTnyeckrue NMpuémMsl perieHus. TeKCcToBbIe 3a7auu, pelraeMble P 0TpaboTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCS 33a/1a4d CJIEIYOLINX
BUJOB: 3aJaud Ha JBIKEHUWE, HAa 4YacTH, Ha TOKYNKH, Ha padoTy U
MIPOU3BOJIUTEIIBHOCTh, HA MPOLIEHTHI, HA OTHOILIEHHUS M Tponopuuu. Kpome Ttoro,
oOyyJaroniyecsi 3HaAKOMSTCSA € NpUEMaMHM pPEIICHHs 3a7ad MepedopoM BO3MOMKHBIX
BapUAHTOB, yuaTcs paboTaTh ¢ MHGOpMAIIMEH, MPeCTaBICHHONU B JopMe TaOJIHIT UITH
IUarpaMM.

B IIpumepnoit paboueii mporpamMMme MPEAyCMOTPEHO (HOPMHUpPOBAHHE
IPOIEIEBTUUECKHUX aNreOpandyeckux npeacTaBieHni. bykBa kak CHMBOJI HEKOTOPOTO
yyciaa B 3aBUCHMOCTH OT MAaT€MaTHYECKOTO KOHTEKCTa BBOJUTCS IOCTENEHHO.
BykBeHHasi CUMBOJIMKA HIMPOKO HUCHOJB3YETCsl MPEXIE BCEro JJis 3alUCH OOLIUX
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YTBEPXKACHUM U  TMPEeAsiokeHu#, ¢GopMys, B YACTHOCTH [UJISI BBIYUCICHUSA
r€OMETPUYECKHUX BEJIUYMH, B KAUECTBE «3aMECTUTENSD YUCIIA.

B kypce «Marematuku» 5—6 KIacCOB IPEACTABIECHA HArJsAAHAs I'€OMETPHS,
HalpaBJICHHass Ha  pa3BUTUE OOpa3HOro  MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaxeHus1, N300pa3UTENbHBIX YMEHUN. DTO BaXHBIA 3Tall B U3yYEHUH F€OMETPHUH,
KOTOPBIM OCYUIECTBIIAETCSI HA HAIVIIAHO-NPAKTUYECKOM YPOBHE, OIHMPAETCS Ha
HarSIIHO-00pa3Hoe  MbIIUIEHHEe oOywaromuxcsi. bonbluas  poib  OTBOJUTCSA
MIPAKTUYECKOM  JEATEIbHOCTH,  OMNBITY,  JKCIIEPUMEHTY,  MOJAECIMPOBAHUIO.
OOyuaromuecs 3HaKOMSTCS C T€OMETpPUYECKUMHU (UrypamMu Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMH KOHQPUTypalusiMu, ydaTcss u3zoOpaxarb MX Ha
HEJIMHOBAaHHOW W KJIETUaTOM Oymare, pacCMaTpHBAIOT MX MPOCTEHIMe cBoicTBa. B
IpoLEecce U3yUEHUs HarsAHONM T€OMETPUU 3HaHUS, TOJyYeHHbIE 00y4arolUMuUcs B
Ha4aJbHOU IKOJIE, CACTEMATU3UPYIOTCA W PACIIAPSIOTCA.

MecTo y4eOHOro Kypca B y4e0HOM IJIaHe

CornacHo ydeOHOMY IUIaHy B 9—0 Kjaccax H3ydaercs HMHTETPUPOBAHHBIN
npeamer «MareMaTthkay, KOTOPbIM BKJIIOYAET apU(PMETHYECKUH MaTepHal u
HarJIsAHYI0 T€OMETPHIO, @ TAK)KE IPOIEIEBTUUECKIE CBEICHUS U3 aJIreOpbl, 2JIEMEHTHI
JIOTMKH U Hayaja ONUCcaTelbHOW CTaTUCTUKH.

VY4eOHbIH MIaH HA W3y4YeHHE MAaTEMAaTUKHU B 5—6 Kiaccax OTBOJUT HE MeHee 5
y4eOHBIX YaCOB B HEJENIO B TEUEHHE KaXJI0ro rojga oOydyeHus, Bcero He meHee 340
y4eOHBIX YaCOB.

Copep:xanue yueOHOro Kypca (1mo rogam o0y4eHus)

5 KUIIACC

Hamypanvhnule uucna u nyop

HartypansHoe uwncno. Psn narypampubix uncen. Yucno 0. H3o0paxenue
HATYpaJbHBIX YUCET TOYKAMU Ha KOOPJUHATHOM (YMCIOBOM) IPSMOIA.

[lo3unmonHas cucrema CUMCIeHHs. Pumckaa Hymepayus Kak npumep
HeNno3UYUOHHOU cucmembl cuucienus’. JIeCATHUHAsS CHCTEMA CYUCIICHHSL.

CpaBHEHME HaTypalbHBIX YHUCEJ, CPABHEHUE HATYPaJbHBIX YUCEN C HYJEM.
Crioco6sl cpaBHeHUs1. OKpyTIeHUE HATYPATBHBIX YHACET.

CnoxeHue HaTypalbHbIX YHCEN; CBOMCTBO HYJISI MPU CIOKEHHHU. Brruntanue
KaK JeHCTBHE, OOpaTHOE CIIOXKEHUIO. YMHOXXEHUE HATypaJIbHBIX YHCEN; CBOMCTBa
HYJISI U €IMHULIBI TP YMHOXEeHUH. JleneHne kak jeiicTBrue, 00paTHOE YMHOXKEHHUIO.
KomrioHenTsl  aedcTBUM, CBA3b  MexAy HUMH. lIpoBepka  pesyJibTara
apudmernueckoro naeiictBus. llepemMecTuTenbHOE U COUYETATENBHOE CBOICTBa
(3aKOHBI) CIIOKEHUS M YMHOXCHHS, pacnpeoeiumenvHoe C80UCMB0 (3aKOH)
VMHOJCEHUSL.

Hcnonp3oBanue OykB 11 0003HAUYCHUSI HEM3BECTHOT'O KOMIIOHEHTA U 3aITUCH
CBOMCTB apu(METUUECKUX JACHCTBUM.

Henumenu u xpamuvle uwucna, pasjokKeHHe Ha MHOXUTenH. lIpocteie wu
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cocTaBHbIC uucaa. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM.

CreneHp ¢ HaTypaJbHBIM TOKa3aTeleM. 3aluch 4YHCIa B BUJEC CYMMBI
Pa3pAIHBIX CllaraeMbiX.

UucnoBoe BbIpaxkeHue. BplUMCiIeHUE 3HAYEHUW YHCIOBBIX BBIPAKEHUI;
MOPSAIOK  BBINOJHEHHS  JAeucTBUM.  Mcmonmb3oBaHue  NpU  BBIYMCICHUSX
MEPEMECTUTEILHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CJIOKCHHUS M YMHOKEHUSI,
pacnpeoenumesibHo20 C8OUCMBA YMHONCEHUS.

Apodu

[IpencraBnenne o JapoOM Kak CIOCOOE 3amuCH  4YacTH  BEJIWYHHBIL.
OObikHOBeHHBIE 1poOu. [IpaBunpHbIe M HEepaBUiIbHBIE Apodu. CMmemanHas apoob;

MIPEICTABJICHUE CMEIIaHHOM APOOH B BUJIE HEMPABMIHLHON IPOOH U BbIICIEHUE 110N
YaCTH YMCJIa U3 HEMPaBWIHHOU npodu. M3o0paxkeHue aApobel ToukaMy Ha YMCIIOBOMN
npsimoii. OcHOBHOE cBoMcTBO Apobu. Coxpawenue Opobeti. [Ipusedenue Opodbu K
Hogomy 3nameHamento. CpaBHEHHE APOOEil.

CrnoxxeHre U BbIUMTaHUE JIpoOei. YMHOKEHHUE U JieleHue J1poOeid; B3auMHO-
oOpatHble 1pobu. Haxoorcoenue wacmu yeno2o u yeno2o no e2o 4acmu.

Hecaruunas 3anuchk Jpodeit. [IpencraBieHue aecATUYHON JpoOU B BHUIE
O0OBIKHOBEHHOU. M300parkeHre AeCITUYHBIX Apo0el TOYKaMU Ha YHCIOBOU MPSMOM.
CpaBHEHHE JECATUYHBIX APOOEH.

Apudmernueckne JEHCTBUS C  ACCATHYHBIMUA  JApoOsimu.  Okpyenenue
oecsamudHvlx 0pooel.

Pemenne TekCTOBBIX 32124

Pemenne TeKCTOBBIX 3aa4 apu(PMETHUECKUM CIIOCOOOM. Pewienue noeuueckux
3a0ay. Pewenue 3a0au nepebopom 6cex 803MOA*CHbIX apuarmos. VIcoib30BaHue IPH
pelieHny 3a7ad TabJIUIl U CXEM.

Pemienne 3amaud, coaepkamux 3aBUCUMOCTH, CBSI3bIBAIOIINME BEIUYHUHBI:
CKOPOCTh, BPEMSI, paCCTOSIHUE; 11€HA, KOJUYECTBO, CTOUMOCTh. EMHUIIBI U3MEpEHUS:
Macchl, 00bEMa, EHBI; PACCTOSIHUS, BPEMEHHU, CKOPOCTU. CBSA3h MEXKIY €IUHUIIAMH
MU3MEPEHUS KaXIO0W BETUUUHBI.

Perienue oCHOBHBIX 3a/1a4 Ha JpOOH.

[IpencraBieHune naHHBIX B BUJI€ TaOJIUII, CTOJIOYATHIX AUATPaAMM.

Harusanas reomerpus

Harnsanasie npencraBinenus o purypax Ha IIOCKOCTH: TOUYKa, IPsiMasi, OTPE30K,
Jy4, Yroja, JIoOMaHas, MHOIOYyI'OJIbHUK, OKPY’KHOCTb, Kpyr. Yrou. [IpsmMon, ocTpsii,
TYION U pa3BEPHYTHIC YIIIbL.

JInuHa oTpe3ka, METPUYECKUE EIWHUIIBI IIUHBI. J[JIMHA JTOMaHOH, IEepUMETP
MHOTrOYToJIbHUKA. MI3MepeHune U MOCTPOCHHE YTII0B C MOMOIIBIO TPAHCIOPTHUPA.

Harnsanele npencraBieHus o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
MPSIMOYTOJILHUK, KBAJpaT; TPEYTOJIBHUK, O pageHcmee gueyp.

N3o0paxkenne ¢uryp, B TOM 4HClIe Ha Kietdatod Oymare. [locmpoernue
KOH@uaypayuii uz yacmet npsamou, OKPYICHOCMU HA HEAUHOBAHHOU U KIemyamou
bymace. VIciolib30BaHKE CBOMCTB CTOPOH U YTJIOB MPSAMOYTOJIbHUKA, KBapaTa.

[Imomaaer nOpsIMOYroJbHUKA W MHOTOYTOJIBHUKOB, COCTaBJICHHBIX M3
MPSIMOYTOJIHUKOB, B TOM 4Hcle (DUTYp, M300paKEHHBIX Ha KieTyaToil Oymare.
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EnuHuIe n3mMepeHus miomnaim.

Haensonvie npedcmasnenusi 0 npocmpaHCmeeHHbIX pueypax: npsamoy2oabhblil
napannenenuneo, Kyo, MHo202panHuKu. M3zoopasicenue npocmeuuux MHO20CPAHHUKOS.
Pazeéépmku xyba u napannenenuneoa. Co3zoanue mooeneli MHO202PAHHUKOS (U3
bymazu, npo8oIOKU, NAACMUIUHA U Op.).

O0vém npamoyeonvHo2o napainenenuneda, kyoa. Eounuyv uzmepenus oovéma.

6 KJIACC

Hamypanovnvie uucna

Apudmernueckne NEUCTBUST C MHOTO3HAYHBIMH HaTypajdbHBIMH YHCIAMHU.
YucnoBble BEIpAKEHUS], MOPSAIOK JEHCTBUM, NCIIONB30BaHUE CKOOOK. Mcnonb3oBanue
[P BBIYUCJICHUSAX IEPEMECTUTEIBHOTO U COYETATEIbHOIO CBOMCTB CIOKEHHS WU
YMHOXEHHUS,  pacnpeoeiumenvHo2o  ceoucmea  ymHoxcenus.  OKpyTJIeHHE
HaTypaJIbHbIX YUCEIL.

Jlenutenu U KpaTHBIE YHUCIA;, HAUOONbWUL 0OWUll Oelumenb U HAuMeHbulee
obwee kpamuoe. [enumocms cymmul u npoussederusi. JlelneHrue ¢ OCTaTKOM.

Jlpoou

OObIkHOBEHHast JpoOb, OCHOBHOE CBOMCTBO JpoOU, COKpalleHUe IpoOeil.
CpaBHeHHE W ynopsAoYMBaHHE ApoOeil. PelieHne 3a1ay Ha HaXOXKIEHUE YACTH OT
LEeJIOro M 1LeJoro mo ero 4vactu. JpoOHoe dYHMCIO Kak pe3yibTar JAelieHUs.
[Ipencrapnenue necATUYHON IpoOU B BUIE OOBIKHOBEHHON APOOM M BO3MOXKHOCTH
MpeACTaBICHUs] OOBIKHOBEHHOW IpOOW B BHJE NecATUYHOW. JlecsaTuuHbie ApoOH u
MeTpuYecKas cucrema mep. Apu@meTuyecKkue IEeHCTBUSI U YUCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECITUYHBIMU IPOOSIMHU.

OtHomenue. JleneHne B MaHHOM OTHOIICHUH. Macwimab, TPOTOPIHUAL.
IIpumeHenue nponopuui PU PELICHUH 3a1ay.

[Tonarue npoueHTa. Beruuciaenue npoieHTa OT BEIUYUHBI U BEJIMYUHBI 1O €€
MPOLIEHTY. BbIpakeHHe MNpOIEHTOB JECATUYHBIMU ApoOsiMu. Perienuwe 3agad Ha
MPOIEHTHI. BbipaxkeHHuEe OTHOIICHUS BEJIMYMH B MPOLICHTAX.

Ilonoxcumenvuvie u ompuyamevbHbvle YUCIA

[TonoxuTenbHble W OTpULATENbHBbIE 4YMcia. Llensle uucna. Moodynw uucaa,
eeomempudeckas uHmepnpemayus Mooy uucia. V3o0pakeHue uwucen Ha
KOOPAMHATHOU NpsAMOU. Hucnosvie npomedcymru.

CpaBHenue umcen. ApudMeTHYECKHE ACUCTBUS C TMOJOKUTEIBHBIMH U
OTpHULIATEILHBIMH YHCIIAMHU.

[IpssMoyronbHas cucTeMa KOOPAMHAT Ha IJIOCKOCTH. KoopAauHAThl TOUYKM Ha
IJIOCKOCTH, abciucca u opauHara. [loctpoenue touek u Guryp Ha KOOPAMHATHOM
MJIOCKOCTH.

Bykeennuie eviparrcenus

[Ipumenenue OyKB JUIsl 3aMMMCU MAaTEMATUUYECKUX BBIPAKEHUM U TIPEATIOKECHH.
CpoiicTBa apu(pMETUUYECKUX JEUCTBUN. bDykeenHvle 6blpadceHusi U YUCI08ble
noocmanosky. DByKBEHHBIE DPaBEHCTBA, HAXOXKIECHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyiibl; (HOpMyIIBl IEpUMETpPA U TUIOMIAAM MPSMOYTOJbHUKA, KBaapaTa, 00béma
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napannenenuneoa u Kyoa.

Pewenue mexkcmoswix 3a0au

Pemmenne TeKCTOBBIX 3aa4 apu(PMETHUECKUM CIIOCOOOM. Pewienue noeuueckux
3a0au. Pewenue 3a0au nepebopom 6cex 803MONCHbIX BAPUAHINOS.

Pemenue 3amad, coaepKaliuxX 3aBUCUMOCTH, CBS3BIBAIOIINX BEJIHMYHUHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHHE; 11€Ha, KOJTMYECTBO, CTOUMOCTD; MPON3BOIUTEILHOCTD,
BpeMs, 00bEM paboThl. EauHUIEI M3MepeHWs: MacChl, CTOMMOCTH; PaCCTOSHHS,
BpeMeHHU, CKOPOCTU. CBA3b MEKIY SIUHUIIAMA U3MEPECHHS KaXKI0W BETMIMHBI.

Pemenue 3aaa4, CBsI3aHHBIX C OTHOIIIEHUEM, MTPOMIOPIIMOHATIBHOCTHIO BEJIMYHH,
MPOIICHTAMH; PeIlIEHUE OCHOBHBIX 3a7a4 Ha IPOOH M TPOIECHTHI.

Oyenka u npukuoxa, oKkpyeieHue pe3yaibmamad.

Cocmaenenue OYK8eHHbIX 8bIPANCEHUL NO YCILOBUIO 3A0AYU.

[IpencraBienne AaHHBIX C TMOMOIIBI0 Tabmuiy W auarpamMM. CrtonOuaTsie
JMarpaMMbl: YTEHHE U MOCTPOeHHE. UTeHHE KPYTOBBIX UarpamM.

Haznaonasn zeomempus

Harnsaasie npencraBienus o Gurypax Ha IUIOCKOCTH: TOYKa, PsMasi, OTPE30K,
Jyd, yroJ, JTIoMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOILHUK, TPEYTOJIbHUK, OKPY>KHOCTb,
KpYT.

Bzaummnoe pacnonoscenue 08yx npsamvlx Ha niOCKOCMU, NAPAaLLelbHble NPIMble,
nepneHouKyiapHvle npamvie. VI3MepeHue pacCTOSHUI: MEXIYy ABYMsI TOYKaMH, OT
TOYKH J0 NPSMOW; JNIMHA MAPLIPYyTa HA KBAAPATHOM CETKE.

WN3mepenne u MOCTpOCHHME VYIJIOB C TIOMOLIBI0 TpaHCIOPTHpA. Bumsl
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, IPSAMOYTOJIBHBIN, TYNOYTOJIbHBIM;
paBHOOEIPEHHBIH, PaBHOCTOPOHHHU. YeTbIpEXYTOJIbHUK, IIPUMEPBHI
YeTHIPEXYTONBHUKOB. [IpAMOYTrONbHUK, KBaapaT: MCHOJIB30BAHUE CBOICTB CTOPOH,
yTJI0B, AUaroHanei. M3obpasicenue ceomempuyeckux ueyp Ha HelUHOBAHHOU Oymaze
C UCNONb308AHUEM YUPKYJA, JTUHEUKU, YeoabHuka, mpaucnopmupa. Iloctpoenus Ha
KJIeTuaTon Oymare.

[Tepumerp mHOrOyronsuuka. [lonsTue miomanu Gurypsl; e IUHUIBI U3MEPEHUS
wiomaau. [TpubmmkéHnoe n3MepeHne miomanan Guryp, B TOM YUCIIe Ha KBaJApaTHOU
cetke. [Ipubausicénnoe usmepenue ONunbl OKPYHCHOCIU, NIOWAOU KpPY2d.

Cummempus. yeHmpanvHas, ocesas u sepkaivHas cummempuu. [locmpoenue
CUMMEMPUYHBIX Puyp.

Haensaonvie npedcmasnenus o npocmpancmeeHubix Queypax: napaiienenuneo,
KyO, npusma, nupamudda, KOHYC, YUIUHOp, wap u ceepa. H3obpasxicenue
npocmpancmeennvix ueyp. llpumepsvt pazeépmox MHO202PAHHUKOS, YUIUHOpA U
konyca. Cozdanue mooenell NpoCMpanCmeeHHviX ¢ueyp (u3 oOymacu, nposoJoKu,
nAACMUIUHA U Op.).

llouamue o06véma; edunuywvl usmepenus o0b6véma. OOLEM NPAMOY20TbHOO0
napannenenuneod, Kyoa.
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PABOYAS [TPOTPAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9 KIIACCBI

esin u3yyeHus y4e0HOro Kypca

Anrebpa ABISETCS OJHUM W3 OIMOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHA
oOecrieynBaeT M3y4eHUE JPYTUX IUCIMUIUIMH, KaK €CTECTBEHHOHAY4YHOTO, TaK U
T'YMaHHUTAPHOTO ITUKIIOB, €€ OCBOCHUE HEOOXOIUMO JIJIsl IPOJOJIKEHUSI 00pa30BaHUS U
B IOBCEIHEBHOW >XMU3HU. Pa3BuThe y oOydarommxcs Hay4dHBIX MPEICTaBICHUN O
MIPOUCXOXKICHUH
U CYIIHOCTH anre0pandeckux aOCTpakiuid, Croco0e OTpaKeHUsS MaTeMaTHU4eCKOn
HayKOM SIBJIGHMM W MPOIIECCOB B MPHUPOJC U OOIIECTBE, POJIM MaTEMAaTHYECKOIO
MOJICIMPOBAHUS B HAYYHOM TMO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO
HAyYHOT'O0 MHUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOAUMBIX ISl aJaNnTaluy B
COBpeMeHHOM HH(PpoBOM ob1miecTBe. M3ydeHune anreOpbl €CTECTBEHHBIM 00pa3om
oOecrieunBaeT  pa3BUTHEC  yYMEHHMs  HaOmOAaTh,  CpaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIIIICHHUS, CIIOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBaTh CBOM JCHCTBHSI M BBIBOJBI, (POPMYIUPOBATH
yTBepkIeHus. OcBoeHue Kypca aireOphl 00eclneurMBaeT pa3BUTHE JIOTUYECKOTO
MBIIIUICHUS OOY4YalolMXCA: OHU HCHONB3YIOT JICAYKTHUBHBIE M WHIYKTUBHBIC
paccyxJeHus, oOO0OIIeHHEe U KOHKPETH3allMio, a0CTparupoBaHUE U AHAJOTHIO.
OOyuenue anreOpe mpeanosiaracT 3HAYUTEIbHBIH OOBEM CaMOCTOSATEILHOU
JESTENHPHOCTH  OOYYAIOMIMXCS, TI09TOMY CaMOCTOSITEIbHOE pelieHue 3aaad
€CTECTBEHHBIM 00pa3oM SIBIISIETCA peanu3aluend JesATeIbHOCTHOTO IMPUHIUIIA
oOyueHus.

B crpykrype mporpammbl yueOHOro kKypca «Airedpa» OCHOBHOW IIKOJIBI
OCHOBHOE€ MECTO 3aHHMAIOT COJIEpPKATEIbHO-METOIUUeCKre JMHuu: «Yucna u
BBIYHCIICHUSY; «ANITEOpandecKue BhIPAKCHUS»; « Y PaBHEHUS U HEPABCHCTBAY,;
«Dynkiuny. Kaxnas u3 3Tux cojep:kaTreabHO-METOIMYECKUX JUHUN pa3BUBacTCs Ha
MPOTSDKEHUH TPEX JIET M3YYEHHS Kypca, €CTECTBEHHBIM 0O0pa3oM IMEpervieTasch U
B3aMMOJICUCTBYS C IPYTMMHU €r0 JUHUSAMH. B XoJe n3ydeHus: Kypca oOydaromumcst
MPUXOJUTCS JIOTMYECKU PaCCy’KIaTh, MCIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIM
s3bIK. B CBsI3M ¢ 3TUM 11e51ec000pa3HO BKIIOYUTH B MPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTUKHU, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/elibl MATEMaTUYECKOTO 00pa30BaHUS U
CIIOCOOCTBYIOIIIME  OBJAQJCHUIO  OOYYAIOMIMMHUCS  OCHOB  YHHUBEPCAIHHOTO
MaTeMaTUYECKOro si3bika. TakuM 00pa3oM, MOKHO YTBEPKIaTh, UYTO COACPIKATECIHHOM
U CTPYKTYPHOM OCOOEHHOCTHIO Kypca «Anredpa» SBISETCS €ro WHTETPUPOBAHHBIN
XapakTep.

Conepxxanue nmHUKA «YuWClIa W BBIUMCICHHUS» CIYXKUT OCHOBOM A
JaNbHEHIIer0o M3y4YeHUsT MATeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OO0ydYarOIIUXCs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS MOJb30BaThCA aITOPUTMAMH, a
TaK)Ke MPHOOPETCHHUIO MPAKTHUYECKHX HABBIKOB, HEOOXOAMMBIX ISl TMOBCEIHEBHOU
U3HU. PazBuTHE MOHSTHS O YKCIie B OCHOBHOM IIKOJIE CBA3aHO C PAllUOHATBHBIMU U
UPPANMOHATFHBIMU YHCIIaMHU, (OPMUPOBAHUEM TPEICTABICHUNA O JEHCTBUTEIHLHOM
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qucie. 3aBepIIeHHE OCBOEHUS YHCIIOBOM JIMHUHM OTHECEHO K CTaplIeMy 3BE€HY OOIIEero
oOpa3oBaHus.

CopeprkaHue IBYX alreOpandecKkux JIMHUM — « Aire0pandeckue BhIpaXeHUs» U
«YpaBHEHHS U HEPABEHCTBA» CHOCOOCTBYET (HOPMUPOBAHHUIO y OOYHYaIOIIUXCS
MaTE€MaTUYeCKOro amnmnapara, HEeoOXOAMMOro JUIsl pelIeHUs 3a7ad MaTeMaTHKU,
CMEXHBIX NPEAMETOB M NPAKTUKO-OPUEHTHPOBAHHBIX 3a7a4. B OCHOBHOW IIKOJIE
y4eOHBI MaTepuan TpyNIUPYETCs BOKPYT PalMOHAJIbHBIX BbIpaKeHUI. Anredpa
JEMOHCTPUPYET 3HAUEHUE MATEMATUKU KaK SI3bIKa JJIS1 IOCTPOEHUSI MATEMAaTUYECKHUX
MOJIeNIeH, OMUCAHUs TMPOIIECCOB W SBICHUM peanbHOTO Mupa. B 3amaum oOyueHus
anredpe BXOIAT TaKXe JajbHEHllee pa3BUTHE AITOPUTMUUYECKOIO MBINIICHUS,
HE0OXOUMOro, B YAaCTHOCTH, JJIi OCBOCHHS Kypca WMH(OPMATHUKU, U OBJAJCHUE
HaBbIKaMU JI€yKTUBHBIX paccykaeHuil. [I[peoOpa3oBanne cCMMBOJIBHBIX (JOPM BHOCUT
cBOM crmeuudpuyeckuil BKJIaJ B pa3BUTHE BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTU4ECKOMY TBOPYECTBY.

Copepxanue (pyHKIMOHANBbHO-TpAUUYECKON JIMHUKM HAIIEJIEHO Ha IMOJIy4YeHue
IIKOJIbHUKAMH 3HAaHUA O (DYHKUMSIX KaK BaKHEWIIEH MaTeMaTH4eCKOW MOAeNu s
ONMCAaHUSl U WCCIEAOBAHMS pPa3HO-0Opa3HBIX IPOLIECCOB MU SBJIECHUU B MPUPOJE U
obmiectBe. M3yueHue 3Toro marepuana CrocoOCTBYET Pa3BUTHIO y OOyUaIOLIUXCS
YMEHHUS UCIIOIb30BaTh Pa3JIMUHbIE BBIPA3UTENBHBIE CPEACTBA A3bIKA MATEMATUKU —
CIIOBECHBIC, CHUMBOJINYECKUE, Tpapuueckue, BHOCUT BKJIaJA B (OpPMHUpPOBAHUE
MPEJICTAaBICHUMN O POJIM MATEMATUKH B PA3BUTHU LUBUIN3ALUH U KYJIbTYPHI.

MecTo y4eOHOro Kypca B y4e0HOM IJIaHe

CormacHo yuyeOHOMY TUIaHy B /-9 Kiaccax wu3ydaeTcsi Y4YeOHBIH Kypc
«AnreOpa», KOTOPBIH BKJIIOYACT CIICAYIOIIAE OCHOBHBIC PAa3/Ieibl COJCPIKAHUS:
«Yucna ®  BBIUKCICHUS», «ANTCOpandyecKHe BBIPAXKEHUS», «YPAaBHCHHS U
HEPaBEHCTBA», « DYHKIHHY.

VYueOHbBIN MIaH HAa W3ydeHHUe aireOpbl B 7-9 Kiaccax OTBOJUT HE MeHee 3
y4eOHBIX YacOB B HEAENIO B TEUCHHE KaXKIOTo Troja OOydeHHs, BCETO 3a TPH Toja
oOy4enust — He MeHee 306 yueOHBIX 4acoB.

Conep:xanue yue0HOro Kypca (mo rogam o0y4deHmusi)

7 KIIACC

Yucna u eviuucnenusn

PanuonajabHbIe YHCIa

Jpobu OOBIKHOBEHHBIE U NIE€CATUYHBIE, MEPEXOJ OT OAHOW (OPMBI 3aMHUCH
npobeir k gpyron. IloHsTHe palMOHAIBLHOIO YHCIA, 3alliCh, CpPaBHCHHE,
VIOOPSAOUYUBAHUE  PAIMOHAIBHBIX  4hcell.  ApudMeTHYEeCKHue  JIEUCTBUA  C
palMOHaNbHBIMU YHMCIaMu. PelieHue 3aad U3 peaibHOW MPaKTHKKA Ha 4YacTd, Ha
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JpOOHU.

CrerneHb C HaTypaJibHbIM TIOKa3aTelieM: OIpejesieHne, MpeoOpa3oBaHue
BBIPKEHHUI Ha OCHOBE ONPEEICHHUS, 3alUCh OONBIINX YHCET.

[IpoteHTsl, 3aMMCh TPOIEHTOB B BUAE APOOH U JpOOH B BUE MPOIEHTOB. Tpu
OCHOBHBIE 33/1a4¥ Ha MPOLEHTHI, PELICHUE 3324 U3 PEaTbHON MPAKTUKHU.

[IpuMeHeHne  TOPU3HAKOB  JIEIMMOCTH,  PA3JI0KEHHE HA  MHOXKUTEIH
HaTypaJbHbIX YHCEIL

Peanbuble  3aBuCcMMOCTH, B TOM  4YHcile T@psMags ©  oOpaTHas
IIPONIOPLMOHAIBHOCTH.

Anzebpauueckue evbiparcenus

[IepemeHHBIE, YUCIOBOE 3HAYCHUE BBIPAXKEHUS C MEPEMEHHOU. JlomycTuMBbIe
3HA4YeHUsl NepeMeHHbIX. [IpencraBiieHe 3aBUCMMOCTA MEX/y BEJIIMYMHAMHU B BHJIE
dbopmynbl. Berancnenus mo ¢popmymnam.

[TpeoOpa3zoBanne OyKBEHHBIX BBIPAKEHUMN, TOKIESCTBEHHO PABHBIC BHIPAKEHHS,
npaBuja Mnpeodpa3oBaHUsi CyMM M TNPOU3BEICHUI, IpaBuia PacKpbITHS CKOOOK U
MIPUBEICHUS TTOIOOHBIX CJIATaeMBbIX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

OnHounensl U MHOrowieHsl. CreneHb MHOrowieHa. CIlioKeHHe, BbIYMTAHUE,
YMHOXEHHE MHOTOUYIEHOB. POPMYJIbI COKPAILIEHHOTO YMHOKEHUS: KBAIpaT CYMMBbI U
KBagpaT pasHocTu. DopMmyna pa3HOCTH KBaapaToB. Pa3iokeHue MHOTOYIEHOB Ha
MHOKUTEJIH.

Ypasnenusa

VYpaBHEHHE, KOpPEHb YpaBHEHHMs, IMpaBWiIa NpeoOpa3oBaHUs YpPaBHEHUS,
PAaBHOCHJIBHOCTh YPaBHEHUH.

JIuHeliHOEe ypaBHEHME C OJHOM IIEPEMEHHOM, YHCIO KOPHEW JIMHEMHOTO
YpaBHEHUS, PEIICHUE JTMHEUHBIX ypaBHEHUW. COCTaBI€HUE YPABHEHUH IO YCIOBUIO
3a1a4n. Pemnenne TeKCToBBIX 3a1a4 ¢ MOMOLIBIO YPaBHEHUN.

Jlunetinoe ypaemnenue ¢ 08yms nepemennvimu u ez2o 2pagux?. Cucrema IByx
JIMHENHBIX ypaBHEHUW C JByMs II€pEMEHHBIMU. PemeHue cucrem ypaBHEHUU
coco0oM moJIcTaHOBKH. [IpuMepsl pemeHus TEKCTOBBIX 33Ja4 C MOMOIIbIO CUCTEM
YPaBHEHUM.

Koopounamowt u ecpagpuxu. @yukyuu

Koopaunara Ttoukn Ha npsmoin. UucnoBble poMeXyTKH. PaccTosiHue mMexnay
IBYMs TOUYKAMU KOOPAMHATHOMN MPSMOIl.

[IpsimoyronpHas cucrema koopaunat, ocu OX u Oy. Abciucca u opArHATa TOYKA
Ha KOOpPJIMHATHOM TuiockocTu. [Ipumepsl rpadukos, 3aganHbix Gopmynamu. UreHnue
rpaduKoOB peabHbIX 3aBUCUMOCTEM.

[Monstre dpynkum. ['paduk ¢pynkmum. CBoiictBa dhyHkuil. JlnHeliHas QyHKIUS,
e€ rpaduk. 'paduk byukuun Y = kKX + b. I paguueckoe pewenue nunetinvix ypasnenutl
U cucmem JTUHEUHbIX YPaABHEHUU.

2 3)1er " Jajie€ KypCcuBoMm 0003HaYEHbI TEMBbI, U3YUCHUC KOTOPBIX MMPOBOJUTCA B O3HAKOMUTCIIBHOM ILJIaHE. Ilegaror
CaMOCTOSATEIIBHO ONIPENACIISIECT 00beM U3yvYa€Moro Marepuaia.
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8 KJIACC

Yucna u éviuucnenusn

KBanmpatueiii kopeHb wu3 uucina. [lomamue o006 uppayuoHaibHoOM uyucie.
Hecamuunvie npubaudsxcenuss uppayuonanvHuvlx yucen. CBONUCTBa apu(PMeTHUECKUX
KBaJIpaTHBIX KOPHEW M UX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHUN U
BBIYMCIICHUSIM. /[elicmeumenbHble Yucid.

Crenensp ¢ UenbpIM NoKa3zaTesneM u e€ cBorictBa. CTaHIapTHas 3allMCh YMCIIa.

Anzebpauueckue evbiparcenus

KBagpaTHbIil TpEXuieH; pa3noKeHUEe KBAaAPaTHOTO TPEXUIEHA HA MHOXKUTEIU.

AnreOpanyeckas aApoOb. OCHOBHOE CBOMCTBO anredpanydeckoi ApoOu.
CrnoxeHrue, BBIUMTAHHE, YMHOXXEHHE, JIeJIeHHEe anreOpandyeckux JpoOei.
PanimonanbHbIe BRIPAXKEHUS U UX MIPeoOpa3oBaHUE.

Ypasenenusa u nepasencmea

KBagparnoe ypaBHeHue, ¢popMyiia KOpHEW KBaJIpaTHOrO ypaBHEHUA. 1eopema
Buema. Peumienne ypaBHeHUH, CBOAALINXCSA K JIMNHEWHBIM U KBaaApaTHbIM. [IpocTeimue
IpOOHO-paIMOHAIbHBIC YPABHEHHUSL.

I'paguueckas unmepnpemayus ypagueHuti ¢ 08yMs NEPEMEHHbIMU U CUCNEM
JIUHEUHbIX YPAGHeHUlli ¢ 08yMsi nepemeHHviMu. lIpuMepbl pelleHHus CHUCTEM
HEJIMHEWHBIX YPAaBHEHUU C IBYMS IEPEMEHHBIMM.

Peliienne TEKCTOBBIX 3aj1a4 aIreOpandeckKuM CIIOCOOOM.

HuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJHOM NEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJIHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHON IEPEMEHHOMU.

Dyukyuu

[Tonstue ¢pynkiuu. OOIaCTh ONpeneIeHUs U MHOKECTBO 3HAUCHUN (yHKIIUH.
Cnoco0bl 3aanus QyHKLIHIA.

I'paduk dynkiuu. YUrenune cBoricTB GyHKIMHU 10 €€ rpaduky. [Ipumepsr
rpadukoB (yHKIHMA, OTPaXKaroIUX peaabHbIe MPOIECCHI.

@OyHKIIUY, OMHUCHIBAIONIME TPSIMYI0 W OOpaTHYI MPOMOPIHMOHAIBHBIE
3aBMCHMOCTH, UX rpaduku. Oynkmmn y = X,y = X,y = (X, ¥ = k. T'paguueckoe

peuienue ypasHeHull u Cucmem ypasHeHul.

9 KJIACC

Yucna u eviyucienus

JlelicTBUTEJIbHbIE YHCJIA

ParmonanbpHbIC 4YMCIIA, uppayuoHaivbHvie YUCId, KOHEUHble U OecKOoHeuHbvle
oecsimuunvle Opodou. Muodcecmso OelcmeumenbHblx Yuces, 0eliucmeumeibrble Yucia
KaK OecKoHeunbvle Oecsamuynvle Opoou. B3aumHo 00HO3HAUHOEe COOMEEemcmeaue mexcoy
MHOACECMBOM OCUCMBUMETbHBIX YUCE U KOOPOUHAMHOU NPSIMOIL.

Cpasnenue  OelicmeumenbHblX — uucel, apupmemuyeckue Oelcmeus ¢
oeticmeumenbHbiMU YUCIAMU.

N3mepenusi, npudIMKeHusl, OLEHKH
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Pa3smepsl OOBEKTOB OKpY)KAIOIIEr0 MHpPa, UIMTEIBHOCTH IPOLIECCOB B
OKPY>KaIOIIEM MHUpE.

[Ipubnmx€HHOE 3HAYEHWE BEJIMYUHBI, TOYHOCTh MpUOIMKeHud. OKpyriieHHe
yucen. [Ipukuaka v oneHka pe3yJibTaTOB BEIYHCICHUH.

Ypasenenua u nepasencmea

YpaBHeHUH C OAHOI NTePEeMEHHOU

JInnenHoe ypaBHeHuUe. PellieHre ypaBHEHUN, CBOASIUXCA K JIUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHHMM, CBOIAIIMXCS K KBaJAPAaTHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepul peuteHus YpasHeHUul mpemovel U Yemeepmou
cmenemell pasodNCeHuem Ha MHONCUMETU.

Pemenue npoOHO-palOHaNbHBIX YPaBHEHUH.

Peienre TekCTOBBIX 3a7a4 aareOpanueckuM METOAO0M.

Cucrembl ypaBHeHHM I

VYpaBHeHuEe ¢ ABYyMs NMEpEeMEHHBbIMU U ero rpaduk. Pemienuwe cucreM AByX
JIMHENHBIX YPAaBHEHUMN C JIBYMS NEpEMEHHbIMHU. PemieHne cucreM AByX ypaBHEHUH,
OJIHO U3 KOTOpBIX JIMHEHHOE, a JApyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBl YPABHEHHUN C IBYMS IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4 aNredpandeckium crocoOoM.

HepaBencrsa

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW mepeMeHHOM. Pemenue cucrem
JUHEWHBIX HEPAaBEHCTB C OAHOW rmepeMeHHoW. KBanpaTHble HepaBeHCTBa.
['padmyeckas wuHTEpHpeTalMss HEPABEHCTB U CHUCTEM HEPAaBEHCTB C JByMS
MIEpEMEHHBIMU.

Dynukyuu

KBaaparnunas ¢ynkmms, e€ rpadux u cBoiictBa. [lapabona, koopauHaThl
BEPIIMHBI TapadoIbl, 0Cb CUMMETPUU NTAPaOOJIbL.

['paduku byHKIHi: y = kx, y = kx + b, y = X2
y=yxy= k;I/I UX CBOHCTBA.

Hucnoewvie nocnedosamenbHocmu

Omnpenenenne U cocoObI 32JaHNS YUCIOBBIX MOCIEA0BATEIbHOCTEN

[loHsATHE YMCIIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIbHOCTH
peKkyppeHTHOH hopMyIoit u GopMysIoil N-ro WieHa.

ApudmMeTnyeckasi 1 reoMeTpuIecKasi Mporpeccun

Apudmernueckas u reomeTpuueckas mporpeccun. Dopmynsl N-ro uiIeHa
apu(pMETUYECKON U TeOMETPUUECKOM MPOTrpeccuit, CyMMbI EPBIX N YJICHOB.

H306pasicenue unenos apupmemuyeckou u 2eoMempuyeckol npospeccutl
MOYKAMU HA KOOPOUHAMHOU WNI0CKOCMU. JIUHelHblll U IKCNOHEHYUAIbHbIN POCH.
Crosicnble npoyenmeoi.
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PABOUYASA TIIPOTPAMMA VYEBHOI'O KVYPCA «I'EOMETPUS». 7-9
KJIACCBI

Henu u3yyeHust yaedOHOro Kypca

O6mue nenu uzydeHus: yueoHoro Kypca «l'eomerpusi» npeacrasiers B [IOOIT
OOO. Onu 3akiIoOyaroTCs, MPEXKIAE BCETO B TOM, YTO HA YypOKax TIeOMETpUHU
OOydalolMiCs yYUTCS NPOBOAUTH  JIOKA3aTElbHBIE PACCYXKIEHUS, CTPOHUTH
JIOTUYECKNE YMO3aKIIOYEHUs, JOKa3blBaTh HMCTUHHBIE YTBEPXKICHUS H CTPOUTH
KOHTPIPHUMEPHI K JIOKHBIM, IIPOBOJUTH PACCYKIEHUS «OT MPOTHBHOIO», OTJIMYATh
CBOICTBa OT MPU3HAKOB, (POPMYJIHPOBATH OOpaTHBIC YTBEepkJaeHUs. B o0yueHuun
YMEHHUIO PACCYXk JaThb COCTOMT Ba)XKHO€ BOCIUTATEIbHOE 3HAYEHUE H3YyUYEHUS
reOMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHOW MaTeMaTHYECKOM IIKOJIE.

Bropoii wnenpr0 W3ydyeHHs TEOMETPUM SBIISIETCS WCIOJIb30BAaHUE €€ Kak
MHCTPYMEHTA IpPU PEIICHUH KaK MaTEeMaTUYECKHUX, TaK M MPAKTHYECKUX 3ajad,
BCTPEYAIOIINXCS B pEATbHOM )KM3HU. DTOMY COOTBETCTBYET BTOPasi, BEIUMCIUTEIbHAS
JUHUS B M3YYEHUM TE€OMETpUU B IIKoje. i 3TOro y4uTelno pEeKOMEHIyeTcs
noaOUpaTh 3aJayd MPAKTHYECKOTO XapakTepa I pacCMaTpPUBAEMbIX TEM, YYUTh
O0Oy4Yaronuxcsi CTpPOUTh MaTEMAaTUUYECKUE MOJIEIHN PEalbHbIX KU3HEHHBIX CUTYallUi,
IIPOBOJIUTH BBIYMCIEHHS M OLEHUBATh aJEKBAaTHOCTh IIOJYYEHHOTO pE3yJIbTara.
KpaitHe BaxXHO MNOMYEPKUMBATH CBSI3M TE€OMETPUM C JAPYTUMHU IPEIMETaAMH,
MOTHUBUPOBATh HCIOJI30BaTh OMNPEIEICHUS T'€OMETPUUYECKUX (UTYyp U TOHSATHUH,
JAEMOHCTPHUPOBATh MPUMEHEHHUE NMOTYYCHHBIX YMEHUN B (PU3MKE U TEXHUKE. DTHU CBSI3U
HauOoJiee sIpKo BUAHBI B TeMax «Bektops», « TpuronoMerpuieckue COOTHOLIECHUSY,
«Meton koopauHaT» U «Teopema [Tudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CormacHo yueOHOMY TUIaHy B /-9 Kimaccax wu3ydaeTcsi Y4YeOHBIA Kypc
«"eomeTpus», KOTOPHI BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3iebl COACPKAHUS:
«I"eomeTprueckre GUTYpHI U UX CBOUCTBaY, «M3MepeHe reOMETPUIECKUX BETHIUH,
a Takxke «JlekapToBbl -KOOpAHMHATBI HA IUJIOCKOCTH», «BekTtopbl», «JlBHKeHUS
ockoctu» U «IIpeoOpazoBanus mogo0us».

VY4eOHbli TUIaH MpeaycMaTpUBaeT U3yuYeHUE FeOMETPHH Ha 0a30BOM YPOBHE,
HCXO0/s U3 HEe MeHee 68 yueOHBIX YacoB B yueOHOM T'OJTy, BCETr0 3a TP Tojia 00yUueHHUs
— He meHee 204 yacos.

Copep:xanue yueOHOro Kypca (mo rogam o0y4eHmus)

7 KIIACC

HauvanbHble nonsatus reomerpun. Touka, npsiMasi, OTPE30K, Jayd. Yros. Buasl
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yriioB. BeprukanpHble W CMEXHBIE yIUIBl.  buccektpuca yria. Jlomanas,
MHOTOyTOJIbHUK. [lapamiensHOCTh U NEPIEHANKYISIPHOCTD IPSIMBIX.

Cummempuunvie guypwl. Ocnosnuie céoticmea ocegoii cummempui®. [Ipumeps
CUMMETPHUU B OKPYIKAIOILIEM MUPE.

OcHoBHbIe NOCMPOEHUA C NOMOWBIO YUPKYIIA U TUHEUKU.

TpeyronsHauk. BricoTa, Meuana, OuccekTpurca, ux CBocTBa. PaBHOOSIpEHHBIN
Y PAaBHOCTOPOHHUM TPEYroJIbHUKU. HEepaBeHCTBO TpeyroiabHUKA.

CBolicTBa U MPU3HAKU PAaBHOOEAPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPHU3HAKK NapAJUIENBbHBIX NpsMbIX. CyMMa yIJIOB TPEyTrOJbHHUKA.
BHelHue yribl TpeyroiabHHUKA.

[IpssMoyronbHblid  TpeyroiapHuK. (CBOHCTBO  MEIMAHbl  MPSAMOYTOJIBHOIO
TPEyTOJbHHKA, IPOBEAEHHON K TUNoTeHy3e. [Ipu3Haku paBeHCTBa NMPAMOYTOJBHBIX
TPEeyroJbHUKOB. [IpsSMOYyTrofbHBINA TpeyroiabHUK ¢ yriiom B 30°.

HepaBeHCTBa B TEOMETPUU: HEpageHCmM80 mpey201bHuUKd, HEPABEHCTBO O JJIUHE
JOMaHO#, TeopemMa O OonplieM yriae U OoNbIIe CTOPOHE TPEYroJbHUKA.
[lepnieHaUKYISp U HAKIIOHHAS.

l'eomempuueckoe mecmo mouex. buccekrpuca yria H  CEepeAVMHHBIN
IIEPIICHIUKYJISIP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyKHOCTb U KpyT, XOpAa U TMaMETp, UX CBOWCTBA. B3auMHOE pacnoioxKeHue
OKpPY’)KHOCTM M mpsMou. KacarenpHas M ceKymas K OKPYKHOCTH. OKpy»KHOCTD,
BIIMCAaHHAsl B yroJl. BrimcanHas u onvcaHHas OKPYKHOCTH TPEyTOJIbHUKA.

8 KJIACC

UYetsipéxyronpuuku. [lapanienorpamMm, ero mpusHaku U cBoicTBa. YacTHbie
cllyyau MapajuiesiorpaMMoOB (MpSAMOYTOJbHUK, POMO, KBaapar), UX MpPU3HAKA U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA © IPU3HAKHU.
[IpsiMoyrosibHas Tparneuus.

Memoo yosoenus meouanwl. llenmpanvras cummempusi.

Teopema @aneca u meopema o NponopyUoOHaIbHuIXx ompeskax. CpeHue JMHUH
TPEYroJIbHUKA U Tpaneuuu. [lenmp macc mpeyeonvHuxa.

Ilooobue mpeyeonvrukos, kKodhpuyuenm noodoodus. Ilpusnaxu nooodus
mpey20abHuKkos. Il pumeneHne noqo0ust pu peleHrur MPakTUYECKUX 3a1a4.

CpoiicTBa MIomaned reoMmerpuyeckux ¢uryp. Dopmyibl g IJIOWATA
TpPEYroyibHUKa, MapaiesorpamMmma, pomba u Tpanenuu. OTHOIIEHHE TIUIONIAeH
noA00OHBIX (Uryp.

Bpruucnenne rmmomaaend TPEyroJbHUKOB U MHOTOYI'OJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl I[ludaropa mnpu pemieHuu
MPaKTUYECKUX 33]1a4.

CuHyC, KOCUHYC, TaHI€HC OCTPOrO YyIJa MpPSIMOYIOJBHOTO TPEYrOJIbHUKA.

8 3IleCl:- 1 J1aJie€ KypCHuBOM 0003HaYEHBI TEMBI, U3YUYCHUEC KOTOPBIX ITPOBOJUTCSA B O3HAKOMUTECIILHOM ILIAHE. Ilemaror
CaMOCTOSATEIIBHO ONIPENACIISIECT 00beM n3y4acMoro Mmarepuaia.
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OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJIECTBO. TpUTrOHOMETPUYECKHE (PYHKIIUU YTJIOB
B 30°, 45° u 60°.

BrincanHble ¥ LIEHTpANIBHBIE YIJIBL, YTOJ MEXIAY KAaCaTeIbHOU U XOPAOU. Y TIIbI
MEXKIy XOpJAaMu U CEKyIlMMH. BrucaHHbIE W ONUCAaHHBIE YETHIPEXYTOJIbHUKHU.
B3aumHoe pacnonoxenue IByx OkpyxkHoctei. Kacanuwe okpykHoctei. OOuiue
KacaTeJIbHBIE K IBYyM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tauresc yriaoB ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPHIECKOE
TOX1eCTBO. POPMYIIBI IPUBEACHUS.

Pemenue TpeyrosbHuUKOB. TeopeMa KOCHHYCOB U T€OpeMa CUHYCOB. Perienue
IIPaKTUYECKUX 3aJ1a4 C UCII0JIb30BAaHUEM TEOPEMbBI KOCUHYCOB M TEOPEMBI CUHYCOB.

lIpeobpaszosanue noooous. [looobue coomeemcmeeHHvix 21eMeHMO8.

Teopema o npoussedenuy 0mpe3Kos Xopo, meopembvl 0 NPOU3BEOEHUU OMPEIKOE
cexywux, meopema o Kkeaopame KacamenibHoll.

Bektop, gnuHa  (MOIyNb)  BEKTOpa,  COHANpPABIEHHbIE  BEKTOPBI,
MPOTHUBOIIOJIOKHO HAIPaBJIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOpOB, OIepalliM HaJ BeKTopaMu. PasnokeHue BekTopa 1O  JIBYM
HEKOJUIMHEeapHbIM BekTtopaMm. Koopaunatsl BekTtopa. CKalsipHOE MNPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKACHUS JIJIMH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA MJIOCKOCTU. YpaeHeHus npsamou U OKPY>XKHOCTU B
KOOpPJIMHATAX, MEPECEYEHUE OKPYNKHOCTEM M MNpsAMBIX. MeTox KOOpJIWHAT U €ro
IpPUMEHEHUE.

[IpaBriibHBIE MHOTOYTOIBHUKH. JImMHA OKpYKHOCTHU. ['pagycHas u paguaHHas
Mepa yriia, BBIUUCICHHE IJIMH AYT OKpy>kHOcTei. [lnomane kpyra, cekropa, cerMeHra.

Hesudicenuss naockocmu u ewympennue cummempuu ueyp (21emenmapHble
npeocmasnenus). Ilapannenvuviii neperoc. Ilosopom.
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PABOYAA ITPOIPAMMA YUEGHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» 7-9 KITACCBI

Henu u3yyeHust yaedOHOro Kypca

B coBpeMenHOM 111(pOBOM MUpE BEPOATHOCTh U CTATUCTUKA MPUOOPETAIOT BCE
OOJBIIYI0 3HAUMMOCTh, KaK C TOYKU 3PEHUS MPAKTUUYECKUX MPHIOKECHHUN, TaK U UX
ponu B oOpa3zoBaHuu. Kaxplil 4eoBeK MOCTOSHHO MPUHUMAET PELICHUs] Ha OCHOBE
UMEIOIINXCSA Y HETO NaHHBIX. A JIsi 000CHOBAHHOTO TPUHATHUS PEIICHUS B YCIOBHUIX
HeJOoCTaTKa WM u30bITKa WHPOpMAIMU HEOOXOAMMO B TOM UHCJIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSATHOCTHOE M CTATUCTUYECKOE MbIlUIeHHe. IMEHHO To3TOMY
OCTpO BCTaja HEOOXOIUMOCTh C(HOPMHUPOBATH y OOYYAIOIIMXCS, B TOM YHUCIHE
oOyuaroruxcst ¢ 3[IP, (yHKIMOHAIBHYIO T'PAaMOTHOCTh, BKJIIOYAIOIIYIO B ceOs B
KaueCTBE HEOTHEMJIEMOM COCTaBISIONIEH YMEHHE BOCHPUHUMATh U KPUTUUYECKU
aHAJIM3UPOBaTh MHGOPMAIUIO, MPEICTABICHHYIO B Pa3lWYHBIX (opMax, MOHUMAThH
BEPOSITHOCTHBIN  XapakTep MHOTMX pEalbHbIX IMPOIIECCOB U 3aBUCHUMOCTEH,
MIPOU3BOAUTH MPOCTEHIINE BEPOATHOCTHBIE PAaCUYEThl. 3HAKOMCTBO C OCHOBHBIMU
MpUHIMIIAMU cOOpa, aHallM3a U MPEICTABICHUS TAHHBIX W3 PA3IUYHBIX CPEp KUZHU
o0111ecTBa U TOCyJapCTBa MPUOOIIAET O0YyHAOITUXCS K OOIIIECTBEHHBIM HHTEPECAM.

B crpykrype mporpammbl ydueOHOro kKypca «BeposiTHOCTh M CTaTHCTHUKA»
OCHOBHOM IIIKOJIbI BBIJICJIEHBI CIEAYIOIINE COJIEPKATEIbHO-METOIMYECKUE JIMHUMU:
«IIpencraBnenrie JaHHBIX U ONKCATENbHAS CTATUCTUKAY; «BEpOATHOCTBY; « DJ€MEHTHI
KOMOMHATOpUKNY; «BBenenue B Teoputo rpadony.

Copnepxxanue nuHum «lIpeacraBieHure NaHHBIX W ONMMCATENIbHAS CTATUCTUKA»
CIIy’KUT OCHOBOH JIsl (JOPMUPOBAHUST HABBIKOB PA0OTHI ¢ HH(POPMAIIUEH: OT YTCHHS U
WHTEepnpeTauun HHGOpMAIMK, MPEJACTABICHHON B TabiMilax, Ha guUarpaMMmax u
rpadukax 10 cOopa, MNPEACTaBICHUS M aHaIW3a JaHHBIX C HCIOJIb30BAaHUEM
CTaTHUCTUYECKUX XapaKTePUCTHK CpPEIHUX U pacceuBaHus. PabGotas ¢ gaHHBIMH,
oOyuatomuecs ¢ 3[IP yuyaTcsi cunThIBaTh M MHTEPIPETUPOBATH JaHHBIC, BHIIBUTATh,
apryMEHTHUPOBAaTb U KPUTHUKOBATh MPOCTEHIIME TUIOTE3bl, Pa3MBILUIATh Hal
(dakTopamu, BBI3BIBAIOIIMMHU HW3MEHYMBOCTh, M OIEHHMBATh HX BJIUSHUE Ha
paccMaTpUBaEMbIe BEIMYHHBI U POLECCHI.

NHTynTHBHOE TpelnCTaBleHHE O CIy4alHOW W3MEHYMBOCTH, HCCIIEIOBAHHE
3aKOHOMEPHOCTEN U TEHACHIUN CTAHOBUTCS MOTUBHPYIOLIEH OCHOBOM ISl U3y4YEHUS
Teopuu BeposTHOCTeH. bonbiioe 3nauenue ans odyvaromuxcs ¢ 3IIP 31ecy umerot
MPaKTUYECKUE 3a/JIaHMs, B YACTHOCTH ONBITHl C KJIACCUMYECKUMHU BEPOSITHOCTHBIMU
MOJICIISIMH.

[TonsiTHe BEPOATHOCTH BBOJUTCS KakK Mepa MPaBAONOAO0US CIIy4ailHOTO
coobiTus. [Ipu uzydenun kypca oOyuarouiuecst ¢ 3[1P 3HakOMSITCS ¢ MpOCTEUIIUMEU
METOJJaMU  BBIYMCIICHUS BEPOSATHOCTEH B  CIyYyalHBIX OKCIEPUMEHTax C
PaBHOBO3MOXHBIMH  3JIEMEHTapHBIMU  HMCXOJAaMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIIOIIMMH CTaBUTh M pelarh 0OoJjiee CIOXKHbIE 3agaud. B Kypc BXOIAT
HayaJbHbIC TPEJCTABICHUS O CIy4YalHBIX BEJIMYMHAX M WX  YHCIOBBIX
XapaKTEePUCTUKAX.
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Taxxe B paMKax 3TOro Kypca OCYILIECTBISETCS 3HAKOMCTBO OOYYalOIIMXCS C
3[IP ¢ MHOXeCTBaMM W OCHOBHBIMH ONEPALMSAMU  HaJ MHOXECTBaMHU,
paccMaTpUBAIOTCS NpPUMEpPbl TPUMEHEHUs JUIsl pelIeHUs 3aJad, a Takke
HCIIOJIb30BaHUS B IPYTUX MaTeMaTHUYECKUX KypcaX M y4eOHbIX IpeIMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 xnaccax usyuaercsi Kypc «BepoATHOCTh M CTAaTUCTUKA», B KOTOPBIHA
BXxoAaT paszpensl: «lIpencraBneHne AaHHBIX M ONKCATENbHAs CTATUCTUKAR;
«BepoarHocThy; «IneMeHThl KOMOMHATOPUKNY; «BBeaeHue B Teoputo rpadosy.

Ha u3yuenue nanHoro kypca oTBoguT 1 y4eOHBIM yac B HEAENIO B TEUCHHE
KaXJ0To roja o0ydenus, Bcero 102 yuebnsix vaca.

Copep:xanue yueOHOro kypca (mo rogam o0y4eHusi)

7 KIIACC

[IpencraBienue naHHBIX B BUAE TaONHI], Tuarpamm, rpadukoB. 3arnojHEHUE
TaOJIHUII, YTEHWE W TTOCTPOCHHE AUArpaMM (CTOJIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne rpadMKoB peaabHBIX MpoieccoB. M3BiaedueHne nHGOpMaUA U3 AHArpaMM U
Ta0JIHII, UCTIOIH30BAHNE U UHTEPIPETAIIUS TAHHBIX.

OnucarenpHas CTAaTUCTHKA: CpeaHee apudMeTHYecKoe, MeauaHa, pa3max,
HauOoJiblllee W HaWMEHbIee 3HAYCHHWS Ha0opa YHCIOBBIX MaHHBIX. [Ipumepbl
CIIy4allHOW U3MEHYUBOCTH.

Cnyuaiinelii 9Kcnepumenm (onvlm) u cayuaiinoe cobvimue. Beposmuocms u
yacmoma. Ponb manoseposmuulx u npaxmuyecku 00CMo8epHuIX COOLIMULL 8 NPUPOOe
u 6 obwecmee. Monema u uzpanbHas KOCMb 6 MeoPUU 6EPOSMHOCTEN” .

I'pag, eepwuna, pedopo. Cmenenv eepuunvl. Hucno pébep u cymmapuas
cmeneHb eepuiut. Ilpeocmasnenue o ceaznocmu epaga. Llenu u yuknel. [lymu @
epaghax. O6x00 cpaga (3inepos nyms). I[Ipedcmasnenue 06 opueHmupo8aHHOM
epaghe. Pewenue 3a0au c nomowvio epagos.

8 KJIACC

[IpencraBiieHre TaHHBIX B BHJIE TaOIUII, JUATPaMM, TpaduKoB.

MHOXeCTBO, 2JIEMEHT MHOXXECTBa, MOJAMHOXeCcTBO. Omepanuu  Haj
MHOJKECTBaMU: 00BbEIUHEHHUE, TIepeceueHre, qononHenne. CBOMCTBA omepamui Ha
MHO>KECTBAMH: NepEMECTUTENBHOE, coyeTaTelIbHOE, pacrpeeIuTeabHOe,
BKItOueHus. Mcnonib3oBanue rpauyeckoro npeiCTaBiIeHUsI MHOXKECTB ISl OTTMCAHUS
peaJIbHBIX MPOIIECCOB U SIBJICHUH, TIPU PELICHUH 3a/1a4.

Hzmepenue pacceusanus oaumnvix. /{ucnepcus u cmanoapmuoe OMKIOHEeHUe

4 32(60]: 1 J1aJie€ KypCHuBOM 0003HaYEHBI TEMBbI, U3YUYCHUEC KOTOPBIX ITPOBOJUTCS B O3HAKOMUTECIIbHOM ILIAHE. Ilemaror
CaMOCTOSATEIIBHO ONIPENACIISIECT 00beM U3yvYa€Moro Marepuaia.
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yuCn08bix HAOOpos. [luazpamma pacceusanus.

DOneMeHTapHble COOBITHS  ciiydailHOTO ombiTa. CilydaiiHble  COOBITHS.
BepositHocTr coOBITHI. OTBITE ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.
Crnydaiinbiii BBIOOp. CBsI3b MEXIIy MaJIOBEPOSITHBIMU M MTPAKTUYECKU JOCTOBEPHBIMHU
COOBITUSIMH B TIPHPOJIC, OOIIECTBE U HayKe.

Hepeso. Ceolicmea 0epesbes: eOUHCMBEHHOCHb NYMU, CYWEeCMBO8aHUe UCAYEL
BEPULUHDL, CBA3b MENHCOY YUCIOM SepuUH U duciom péoep. Ilpasuno ymuodcenus.
Pewenue 3a0au ¢ nomowwio epaghos.

IIpomuseononoocnvie  codvimus. [uacpamma Oinepa. Obvedunenue u
nepeceuenue  coovimuil.  Hecoemecmuvie  cobvimus. Dopmyna  CLodiceHus:
geposmuocmell. Ycnoenaa eeposmuocms. Ilpasuno ymnoowcenus. He3zasucumoie
coovimus. Ilpedcmasnenue sxcnepumenma 6 eude oOepesa. Pewenue 3adau Ha
Haxooicoenue 6eposmMHOCmell ¢ NOMOWbIO Oepeda CIYYAliHO20 IKCNepuMeHma,
ouacpamm Diinepa.

9 KJIACC

[IpencraBnenue JaHHBIX B BUJE TaOIUL, JUarpamm, rpadukoB, HHTEpIpeTalus
JaHHBIX. YTEeHUE U IOCTPOEHUE Ta0NIHN1L, AUArpaMM, T'papuKOB 110 peaIbHbIM 1aHHBIM.

ITepectanoBku u ¢akropuan. CodyeTaHuss U YUCIO COYETaHUH. TpeyeonbHux
Ilackans. Pemenne 3a1a4 ¢ UCMOJIb30BaHUEM KOMOMHATOPHKH.

I'eomempuueckasn eeposmuocmo. ChryuatiHviil 6bl00p MOYKU U3 Dueypbl Ha
NJI0CKOCMU, U3 OMPe3Ka U U3 0y2u OKPYIHCHOCMU.

HcnbiTanue. Ycnex u Heynaya. Cepust UCIIbITaHUK A0 niepBoro ycnexa. Cepust
ucnbiTanuii bepuyii. BeposatHOCTH cOOBITHII B cepur UCTIbITaHU bepHyim.

CrnydaiiHas BeNMYMHA M pacHpeleseHue BeposTHOcTeW. Maremarnyeckoe
okuaaHue u aucnepcens. [[pumepsl MaTeMaTUYECKOTO 0KUIAHUS KAK TEOPETHUYECKOTO
CPEHEro 3HAa4eHUs BEJIMUYMHBL. MaTeMaTu4ecKoe OKUIaHUE U TUCTIEPCHUS CITy4YalHOU
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUM UCIIBITAHUN bepHyIm».

[TonsiTne 0 3akoHe OosblMX yucen. M3MepeHue BEepOsITHOCTEH € MOMOUIBIO
yacToT. Posib 1 3HaueHne 3akoHa OOJIBIIMX YMCEN B IPUPOJE U OOIIECTBE.

IIpuMepHBbIEe KOHTPOJIBLHO-U3MEPHUTEIbHbIE MATEPHUAJIbI

[IpoBeneHue OLEHKH JAOCTHXKEHUH IUIAHUPYEMBIX pPE3YyJbTaTOB OCBOEHUS
y4eOHOr0 npeaMeTa NpoBOAUTCA B (OpPME TEKYIIETO U pyOeKHOTO KOHTPOJISL B BUJIE:
KOHTPOJIBHBIE PabOThI, CaMOCTOSATEIbHbIE pa0OThI, 3a4eTbl, MaTEMaTUYECKHE
JOUKTaHTBI, IpakTU4YeCKHe padOThl, MUCBMEHHBIH OTBET [0 WHAMBHUAYAIbHBIM
KapTOYKaM-3aJJaHUSM, TECTUPOBAHUE.

st o6yuatomuxcs ¢ 3[1P Bo3moxxkHO m3MeHeHune (HOpPMYITUPOBKU 3a/IaHUd Ha
«MOLIArOBYI0», aanTalMI0 MPEearaeMoro 00y4aromemMycsi TECTOBOTO (KOHTPOJIbHO-
OLICHOYHOr0) MaTrepuajia: HCIOJIb30BAaHUE YCTHBIX WM IMCBMEHHBIX WHCTPYKLUH,
YIPOILEHUE JUIMHHBIX CII0KHBIX (POPMYIMPOBOK MHCTPYKILMH, pELIEHUE C ONOpOil Ha
aJIrOpUTM, 00pa3ell, UCIOIb30BaHUE CIPABOYHON HH(DOPMALINHL.
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[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA YYEBHOI'O ITIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJbTATDI:

MOTHUBAIMSI K OOYUYCHHIO MAaTeMaTUKE W IICJICHANPaBICHHON MO3HABATEIbHOMN
JIEATEIILHOCTH,

MOBBIIICHUE YPOBHS  CBOEM  KOMIIETEHTHOCTH  4epe3  MPaKTHYECKYIO
JEATENbHOCTh, TPEOYIOIIYI0 MAaTEMATUUECKUX 3HAHUN, B TOM YUCJIE YMEHUE YUUTHCS
y ApPYTHX JIFOAEH;

CITIOCOOHOCTh 0CO3HABATh CTPECCOBYIO CUTYAIUIO, OBITh TOTOBBIM JICHCTBOBATH
B OTCYTCTBUE TapaHTUH yCIiexa;

criocobHocTh oOyuaromuxcsi ¢ 3[IP k oco3HaHuio cBOuX AeUIMTOB U
MPOSIBIICHUE CTPEMJICHUS K UX MPEOJI0JICHHUIO;

CITIOCOOHOCTh K CAMOPa3BUTHIO, YMEHUE CTABUTh JTOCTHKUMBIC 1IEJIH;

YMEHHUE pa3inydarh Y4eOHbIE CHUTyallMd, B KOTOPBIX MOXXHO JIeHCTBOBATh
CaMOCTOSITEIbHO, W CHUTyalldd, TJ€ CJEAyeT BOCHOJIb30BaThCS CIPABOYHOM
nH(popMaIuen uiu ApyruMy BCIOMOTaTeIbHBIMU CPEICTBAMU;

CIIOCOOHOCTH MEPEHOCUTD MTOTYUYEHHBIE B X0I€ 00yUEHHS 3HAHUSI B aKTYaJIbHYIO
cUTyaluo (TIpy pelIeHUH KUTEHCKHUX 3a7a4, TPEOYIOIUX MaTeMaTHUECKUX 3HAHUM );

CIIOCOOHOCTh OPUEHTHPOBATHCS B TPEOOBAHUSAX W IMPaBHIAX MPOBEICHUS
MMPOMEKYTOUYHOU M UTOTOBOW aTTECTALINY;
OBJIaJICHWE OCHOBaMH (PMHAHCOBOM I'PAMOTHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

Ognaodenue ynugepcanpbHblMu y4eOHbIMU NOZHABAMENbHOIMU OCUCMEUAMU:

yCTaHaBJIMBaTh  MPUYMHHO-CIECJCTBEHHbIE CBSI3W B  XOJE€  YCBOECHHS
MaTEeMaTUYECKOro MaTepuana;

BBISIBJISITh A€(UIUT aHHBIX, HEOOXOJIUMBIX ISl PEUICHHUS! MOCTaBICHHON
3a]1a4y;

C IIOMOIIIBIO YUHUTENSl BEIOUPATh CIIOCO0 PELIEHUs] MaTEMAaTUUYECKOM 3a1a4un
(cpaBHMBATh BO3MOKHBIE BAPUAHTHI PEILICHNUS );

OPUMEHSTh M NpeoOpa3oBbIBaTh 3HAKM W CHMBOJBI B XOJ€ pEIICHUsS
MaTeMaTHYECKUX 3a7ay;

yCTaHaBJIMBATh HUCKOMOE U JAHHOE IIPU PELIEHUN MAaTEMaTUYECKOM 3a1auH;

INOHUMATh U MUHTEPIPETUPOBATh UHPOPMALIMIO PA3IUYHbIX BUJOB U (HOpM
MpeACTaBICHMUS;

WUTIOCTPUPOBATh peliaeMble 3a7auu rpauyecKuMU CXeMaMu;

3¢ ()EeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATh HH(POPMALIHIO.

MOHUMATh U UCIIOJI30BaTh MaTeMaTHUYECKHE CPEACTBA HAMISIIHOCTU (TpaduKH,
auarpamMmbl, TaONMILbI, CXeMbl M JAp.) Uil WUIIOCTpallMM, HWHTEpPIpETaluHy,
apryMeHTaluu.
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Osnaodenue YHUBEPCATIbHBIMU yueoHbIMU KOMMYHUKAMUGHbIMU
delicmeuamu:

OpraHU30BbIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JCSITEIBHOCTH C
YUYUTEJIEM U CBEPCTHUKAMHU B MPOLECCE PEIICHUS 33/1a4;

B3aMMOJICHCTBOBATh M HAXOJIUTh OOIIHE CIIOCOOBI pabOTHI; paboTaTh B TPYyIIIIE:
HaxOJUTh OOINee pEIIeHHE W pas3peliarh KOH(JIUKTHI Ha OCHOBE COIVIACOBAHUS
MO3UIMHI U Yu€Ta HHTEPECOB; CIyIIaTh NapTHEPA; GOPMYJIUPOBATH, APTYMEHTHUPOBATH
U OTCTauBaTh CBOE MHCHUE;

MPOTHO3UPOBATh BO3SHUKHOBEHHE KOH(MIUKTOB MPH HAJUYUU Pa3HBIX TOYEK
3peHUs] W pa3pemarbh KOH(PIUKTHI Ha OCHOBE Yy4éTa WMHTEPECOB M IO3MIMI BCEX
Y4YaCTHHUKOB;

apryMEHTHPOBATh CBOIO TMO3ULIHUI0 WU KOOPAMHUPOBATH €€ C MO3UIUIMU
napTHEPOB B COTPYJAHMUYECTBE MPH BBHIPAOOTKE OOINETO0 PEIICHHS B COBMECTHOM
NEATEIbHOCTH;

BBITIOJIHATh CBOKO YacTh PadOThI, JOCTHIaTh Kauye€CTBEHHOTO pe3yjbTara u
KOOPJIUHUPOBATH CBOU JICUCTBUS C APYTUMU YJI€HAMHU KOMaH/IbI;

OIIEHMBATh Kaue€CTBO CBOETO BKJIa/la B OOIIUN IPOYKT.

Osniadenue yHugepcaibHblMU y4eOHBIMU PECYNAMUCHBIMU OCUCHGUAMU:

CTaBUThH II€JIM, BBHIOMPATh M CO37aBaTh AJNTOPUTMBI IS pPEUICHUs Y4eOHBIX
MaTeMaTUYeCKUX MpoOem;

IJIAHUPOBATh U OCYIIECTBIISITH JACSITEIbHOCTh, HAMpPABICHHYIO HAa pEUICHUE
3a71a4 UCCIIEIOBATEIBLCKOTO XapaKTepa.

dbopMyIupoBaTh U YAEPKHUBATH Yy4EeOHYIO 3aJady, COCTaBIATh IUJIaH U
MOCJIeA0BAaTEeILHOCTD JICHCTBUH;

OCYILIECTBIISATh KOHTPOJIb MO 00pa3ily U BHOCUTh HEOOXOJIUMbIE KOPPEKTHUBHI,

KOHTPOJIMPOBATH MPOIIECC U Pe3yJIbTaT YU4eOHOW MaTeMaTUYECKON
NEATEIbHOCTH;

aJICKBaTHO OIICHUBATh MIPABUIBHOCTD WJTU OMIMOOYHOCTh BHITIONHEHUS yIeOHOM
3a/1auu, €€ OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOKHOCTHU €€ PEIICHHUS;

cauyaTh croco0 JMEHUCTBUS U €ro pe3ysbTaT C 3aJaHHBIM 3TaJOHOM C LEJbIO
oOHapyKeHHS OTKJIOHCHUH M OTJIMYHM OT dTaJOHAa.

NpeABUJIETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUH y4eOHOM
3a7a4u;

MOHUMATh MPUYMHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbIi pe3yibTaT
JEATENIbHOCTH, OMNpPEAC/sATh MO3UTHUBHBIE W3MEHEHUS W HampaBJieHus, Tpelyroiue
JTaabHEHIIe paboThI;

PEeryJIMpoBaTh CIIOCOO BBHIPAXKEHHUS SMOITUM.

HPEAMETHBIE PE3YJIbTATbBI

Pesynbrarel ocBoeHHs yueOHOro mpenMera «Marematrka (BKJItouasi anreopy,
T€OMETPHIO, BEPOSITHOCTh M CTATUCTHKY)», paclpeiesieHHbIE MO rojamM OoO0ydeHwUs,
(bOpMYIUPYIOTCS TIO IPUHITUITY T00aBICHUS HOBBIX PE3YJIBTATOB OT TOJla K TOY, YKe
Ha3BaHHbIC B PEJBIAYIINX TOJaX MO3UIUH, KaK IPABUIIO, IOCJIOBHO HE MOBTOPSIIOTCS,
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HO YYHWTBHIBAIOTCS (pe3yJbTaThbl OYEPEIHOIO0 ToAa MO YMOJYAHUIO BKIIOYAIOT
pe3yJIbTaThl MPEAbIAYIINX JIET).

[IJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHUSI PABOYEM
I[TPOI'PAMMBI KYPCA «MATEMATHUKA» (IIO TOAAM OBYYEHM )

OcBoenue yueOHOro kypca «MartemaTukay B 5—6 Kjiaccax OCHOBHOM IIIKOJIbI
JOJKHO O0eCcTieurBaTh JIOCTHKEHHUE CIEAYIONINX MPEAMETHBIX 00pa3oBaTEIbHBIX
PE3yJIbTATOB:

5 KIIACC

Yucna u eviyucnenusn

OpHEeHTUPOBATHCS B NOHATHSX U ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMHUHAMM,
CBS3aHHBIMU C HATYpPaJbHBIMH YK CIaMHU, OOBIKHOBEHHBIMH U ACCATUYHBIMU APOOSIMHU.

CpaBHUBATH U YIIOPSIOYMBATH HATYpaAJIbHBIE YHCIIA, CPABHUBATH B IPOCTEHIINX
city4asix 0ObIKHOBEHHbBIE IpOOHU, I€CATUYHBIE POOH.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOM (YMCIOBON) MPSIMON C COOTBETCTBYIOIIUM
el YMCJIOM M N300pakaTh HATypaIbHBIC YHCIIA TOYKAMU Ha KOOPIMHATHOM (YMCIIOBOH)
MPSIMOMU.

BrinonHsaTe  apudMeTnyeckue JAEUCTBUS C HATypAJbHBIMU YHUCIAMH, C
OOBIKHOBEHHBIMHU JPOOSMHU B MPOCTEUIIIUX CITyUasiX.

BhINONHATE NPOBEPKY, IPUKUAKY PE3yJIbTaTa BEIYMCICHUN.

OKpyrasTh HaTypajdbHbIE YKCIIA.

Pewienue mexcmogwix 3a0au

Pemate TekcTOBBIE 3amauu  apu(PMETHUUECKHM CIIOCOOOM M € IOMOIIbIO
OpPraHM30BAHHOTO KOHEYHOIro Imepedopa BCeX BO3MOXHBIX BapHaHTOB (IIpH
HEOOXOJIMMOCTH C HAPABJISIONIEH MTOMOIIBIO).

Pewate 3agaun, cojepkalmue 3aBUCUMOCTH, CBS3BIBAIOLIME BEIUYUHBI:
CKOPOCTb, BpEMs, PACCTOSIHHE; IIeHa, KOJIMYECTBO, CTOMMOCTH (TIpU HEOOXOIUMOCTH C
UCII0JIb30BaHUEM CIIPABOYHON MH(DOpMaIun).

Hcnonbs3oBarh KpaTKue 3aMUCH, CXEMbI, TaOJIUIbI, 0003HAYEHUS MPU PEIICHUU
3a/1ad.

[Tos1b30BaTHCS OCHOBHBIMH €IMHULIAMHA U3MEPEHMS: LIEHBI, MACChI; PACCTOSHHUS,
BPEMEHHU, CKOPOCTH; BBIpaXKaTh OJHU €JAMHMIIBI BEJIMYMHBI uepe3 napyrue (mpu
HEOOXOAMMOCTH C OTIOPOH HA CITPABOYHYIO HH(POPMAIIHIO).

W3Bnekats uH(OpMaIUIO, TPEACTaBICHHYI0 B TabiMile, Ha CTOIOYATOM
auarpaMMme, HHTEpIPETUPOBATh MPEACTaBICHHbIE JaHHBIE, UCIIOJIb30BaTh TaHHbBIE PU
pelnieHny 3aaad.

Haznaonasn zeomempus

[Tonb30BaThCA T€OMETPUUYECKUMU MOHSATUSAMU: TOYKA, MpsMas, OTPE3OK, JyY,
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YI0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTE TpUMEpPBHl OOBEKTOB OKPYXKAIOUIETO0 MHpa, UMEKIMUX (popmy
M3YUYEHHBIX FT€OMETPUYECKHUX (UTYP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, MPU HEOOXOJUMOCTH IO BU3YaJbHOM OIOpE,
CBS3aHHYIO C YIJIAMU: BEPIUHMHA, CTOPOHA; C MHOTOYTrOJIbHUKAMU: YTOJI, BEPIIMHA,
CTOpPOHA, TMaroHaJIb; ¢ OKPYKHOCTBIO: PaJANyC, AUAMETP, LIEHTP.

N300paxaTh H3y4YeHHbIE TIE€OMETpUYECKHE (UTyphl Ha HEITMHOBAHHON U
KJIETYaTOM Oymare ¢ OMOIIBIO LIUPKYJIS U JIMHEWKH (TTOCTIE COBMECTHOIO aHAIN3A).

HaxomuTe 1MHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHUEM C IOMOILBIO
JUHEHUKH, CTPOUTh OTPE3KHU 3aJaHHOW JJIMHBI; CTPOUTH OKPYXHOCTh 33JaHHOTO
paauyca.

Hcnonb30BaTh CBOWCTBA CTOPOH W YIJIOB MPSMOYTOJIbHUKA, KBagpara A UX
MIOCTPOEHUS, BBIYMCIICHHUSI IUTOIIAAN U IEPUMETPA.

Boruucnsate mepumerp W IUIOMAAL KBaApara, MNPSIMOYTOJbHUKA, (Uryp,
COCTABJICHHBIX K3 MPSAMOYTOJIBHUKOB, B TOM u4ucie (uryp, u300paxEHHBIX Ha
KJIeTYaToi Oymare.

[Tonp30BaTbCsl OCHOBHBIMM METPUYECKHMMHU EOUHULIAMU W3MEPEHUS JIMHBI,
IUIOUIA/IN; BBIPAXXaTh OJHU €AMHULIBI BETMYUHBI Uepe3 Apyrue (Mpu HeoOXOIUMOCTH €
OIIOPOM Ha CIIPaBOYHYI0 MHPOPMALHIO).

Pacno3naBate napaienenumnen, Kyo, HCIIOIb30BaTh TEPMUHOJIOTHUIO: BEPILHHA,
peOpo rpaHb, U3MEPEHUsI; HAXOIUTh U3MEPEHHUSI MTapaljiesienumnesa, Kyoa.

Boruncnsate 00béM KyOa, mapasuienenunena Mo 3aJaHHbIM H3MEpPEeHUsIM (C
OTOPOM Ha AJITOPUTM YYEOHBIX JEHCTBUM), MOJIH30BATHCS EIUHUIIAMUA U3MEPEHUS
o0BEMa.

Pewate HecnoxHblE 3a7adyd Ha HW3MEPEHHE TE€OMETPUYECKUX BEIMYHUH B
MPaKTUYECKUX CUTYalHsaX (Ipy HEOOXOIMMOCTH C BU3YaJIbHOM OMOPOit).

6 KJIACC

Yucna u eviuucnenusn

OpueHTUPOBATHCS B MOHATUAX U ONIEPUPOBATH HA OA30BOM YPOBHE TEPMUHAMHU,
CBA3aHHBIMHU C PA3JIMYHBIMU BUJAMHU YHUCEJI U CIOCOOAMM HMX 3allMCH, NEPEXOAMTh
(ecrr 3TO BO3MOKHO) OT OJTHOM (hOPMBI 3aIKMCH YKCTa K APYTOH.

CpaBHUBaTh U YyHOPSAIOUYMBATH II€JIbIE YMCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
Ipo0u, CpaBHUBATH YKCJIa OJTHOTO U PAa3HBIX 3HAKOB.

BrinonasaTs apudmMeTnyeckue NeWCTBUs ¢ HaTypadbHBIMU U LEJIbIMA YUCIIAMH,
OOBIKHOBEHHBIMU U JECATUYHBIMHU JTPOOSIMHU, MOJTOKUTEIBHBIMA U OTPUIATEIbHBIMU
YUCJIAMU.

Bprunciars 3Ha4€HUsT YUCIIOBBIX BBIPAKEHU, BBITIOJIHATh NPUKUAKY U OLICHKY
pe3yibTaTa BBIYKCIEHUMN; BBIIOJHATh IPEOOPA30BaHUS YUCIIOBBIX BBIPAXKEHUU Ha
OCHOBE CBOMCTB apU(PMETUUCCKUX JTCHCTBUIA.

COOTHOCUTB TOYKY Ha KOOPAUHATHOM IIPSIMOM C COOTBETCTBYIOLIUM €1 YUCIIOM
U 1300pakaTh YKciia TOYKaMU Ha KOOPJMHATHON MPSIMOM, HaXOUTh MOYJIb YnCJIa.

COOTHOCUTh TOYKH B MPSIMOYTOJIBHOM CHUCTEME KOOPJIMHAT C KOOPAWHATAMH
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ATOUW TOYKH.

OKpyriasaTh Ieble YKCiIa W JIeCITHYHBbIE ApoOu (1Mo olpasiy), HaXOoIuTb
MPUOJIMKEHUS YUCEN.

Hucnoevie u OyKkeeHHble 8bIPAIHCEHUS

OpueHTHPOBATHCS B TOHATUSIX U OTIEPUPOBATH HA 0A30BOM YpOBHE TEPMUHAMHU,
CBSI3aHHBIMH C 3aIMCHIO0 CTETICHHU YHCJIa, HAXOAUTH KBAaApaT U KyO uncia, BEIYUCIISITH
3HAYEHMS TPOCTEUIIIMX YUCITOBBIX BBIPAKEHUM, COAEPKAIIUX CTCTICHHU.

[Tonp30BaThCA MpU3HAKAMU JEIUMOCTH (IIpU HEOOXOJUMOCTH C OMOpPOW Ha
aJTOPUTM ITpaBUJIa), PaCKIabIBATh HATYpaIbHbIE YHCIIa Ha MPOCThIE MHOKUTEIH.

Tonvzoeambcs macuimabom, COCTaBIATH MPOMOPIIMK U OTHOIIICHUSL.

Hcmonb3oBaTh OYKBBI JJIT 0003HAUCHUS YHCEI MPH 3alIMCH MaTeMATHYCCKUX
BBIDQKCHUN, HAXOJWTh 3HAUYCHHS OYKBEHHBIX  BBIPAXKEHUW, OCYIIECTBIISS
HEOOXOAMMBIC TOJCTAHOBKM W TpeoOpa3oBaHus (C OMOPON HA aJTOPUTM YUEOHBIX
JEUCTBUM ).

HaxoauThs HEW3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoswix 3a0au

Pemate MHOroIIaroBbeie TEKCTOBBIE 3aauyd apu(PMETHUYECKUM CIIOCOOOM C
ONOPOU HA BOMPOCHBIN IIJIAH.

Pemars MPOCTEUIIINE 3a7a4Hu, CBSI3aHHBIC C OTHOILCHUEM,
MPONMOPUAOHAIBHOCTBIO BEJIMYMH, MTPOLEHTAMH; PEIIaTh TPU OCHOBHBIE 3aJ1a4d Ha
JPOOH U MPOIEHTHI.

Pemate 3amaum, cojaepikaiide 3aBUCUMOCTH, CBSI3BIBAIOIIUME BEJIWYUHBI:
CKOpPOCTb, BPEMS, PACCTOSIHUE, IIEHA, KOJIMYECTBO, CTOMMOCTh; TPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEMa pabOThI, UCIIOB3YS apUMETHIECKUE ICUCTBUS, OIEHKY, PUKUIKY;
MOJIb30BATHCA €AMHULIAMU U3MEPEHUS COOTBETCTBYIOIINX BEIUYHMH.

CocTaBisaTh OyKBEHHBIE BBIPAKEHHUS 110 YCIIOBHIO 3a7a49H TTOCJIE COBMECTHOTO
aHaJIN3a.

M3BnekaTs WHpOpMAIMIO, MPEJICTABICHHYI0 B TaOlMIaX, Ha JMHEHHOM,
cToyi0uaTod WM KPYroBOM aMarpaMmax, HWHTEPIPETUPOBATH IPEJCTABICHHBIC
JAHHBIE; UCIIOJIb30BATH JAHHbBIC IPU PELUICHUHU 33]1a4.

[IpencrapnsaTes nHGOPMAIIMIO ¢ TIOMOIIBIO TAOJIMI, TMHEHHONW M CcTOI0YATON
JIarpaMm.

Haznaonaa zeomempus

[IpuBomuTh TpUMEpPhl OOBEKTOB OKPYXKAIOIIETO MHUPa, HUMEIOMUX (GopMy
M3YUYECHHBIX TE€OMETPUUYECKUX IIJIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, MNPUMEPHI
PaBHBIX U CHMMETPUYHBIX PUTYP.

N300paxkaTh ¢ MOMOIIBIO ITUPKYJIS, TUHEHKHU, TPAHCTIOPTUPA HA HEJIMHOBAHHOMN
Y KJIETYaTON Oymare u3ydeHHbIC TUIOCKHE TeoOMeTpruidecKkrue GUTryphl 1 KOHPUTYpaITUH,
CUMMETPUYHBIC (PUTYPHI.

Nmets mnpencraBieHue O TEOMETPUUYECKUX TMOHSTUSIX: PaBEHCTBO (QUTYD,
CUMMETpPUSI, OCb CHAMMETPUH, LICHTP CUMMETPHUH.

Haxonuts BETWYMHBI YTIIOB U3MEPEHUEM C MTOMOIIBIO TPAHCIOPTUPA, CTPOUTH
yIJIbl 3aJAHHOW BEJIMYMHBI, MOJIb30BATHCA IMPU PEUICHUM 3aJad IpajyCHOW Mepou
YIJIOB; PACIIO3HABATH HA YEPTEkKAX OCTPHIHN, IPSIMOU, PA3BEPHYTHIN U TYIIOW YTJIBI.
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BbluucnsaTe AMHY JIOMaHOW, NEPUMETP MHOIOYIOJBHUKA, I0JIb30BaThCS
SAVMHUIIAMU U3MEPEHHUS JUTMHBI, BHIPAXKATh OJHU €AMHUIIBI U3MEPEHHS JTMHBI Yepes
IpyTHE.

Haxonutk, ucnonib3ysi 4epTEXKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXIY ABYMS
TOYKaMH, OT TOYKH /10 IPSIMOM, JUTMHY ITyTH HA KBAJPATHOU CETKE.

Beraucnsate  miomans  Quryp, COCTaBICHHBIX W3  IPSIMOYTOJBHUKOB,
MCII0JIh30BaTh pa30MeHNEe Ha MPSIMOYTOJILHUKH, HA paBHbIC GUTYPHI, TOCTPAUBAHUE IO
NPSIMOYTOJIbHUKA; TOJIb30BAaThCA OCHOBHBIMHM €IMHHUIIAMH HM3MEPEHUsS IUJIOLIA/H;
BbIpaXKaTh OJHU €AMHUIIBI U3MEPEHUS TUIOMIAIU Yepe3 Apyrue (Ipu HeoOX0IUMOCTH C
OTOPOM Ha CIPAaBOUYHYIO HH(GOPMAIIHIO).

Pacno3naBate Ha MOJENSX U M300pAKEHUSIX NUPAMHUAY, KOHYC, LWJIMHJIP,
MCI0JIb30BaTh TEPMUHOJIOTHIO: BEPILMHA, peOpO, TpaHb, OCHOBaHUE, pa3BEPTKA.

N3o0pakaTh Ha KJIeTUYaTOM Oymare nmpsiMOyTroJIbHBIN MapaieenuIie]I.

Brruucasate 00bEM TPSAMOYTOJIBHOTO TMapajuieienuiena, Kyoa, Mmoib30BaThCs
OCHOBHBIMU €IMHMIIAMHU M3MEpPEHUsS 00BbEMA; BhIpAXKaTh OJHU €IUHUIIBI U3MEPECHHUS
o0BéMa depe3 npyrue (C Omopoi Ha CIIPaBOYHYI0 HH(POPMAIIHIO).

Pemate HecnokHble 3a/layll Ha HAXOXKJICHHE T€OMETPUUECKHX BEJIMYUH B
MPaKTUYECKUX CUTYyalHsIX (TP HEOOXOIMMOCTH C BU3YyalIbHOU OMOPOi).

IIJTAHUPYEMGBIE ITPEJIMETHBIE PE3VJIbTATEI OCBOEHHS PABOYEN
[TPOI'PAMMBI KYPCA «AJI'EBPA» (IIO TOAAM OBYUEHIM A)

OcBoenne yueOHOro Kypca «Anredpa» Ha YPOBHE OCHOBHOIO OOIIETo
oOpa3oBaHMsI JIOJDKHO OOECTeunBaTh JOCTHIKCHHE CIEAYIONUX MPEAMETHBIX
00pa30BaTEIbHBIX PE3YJIBTATOB:

7 KJIACC

Yucna u evivucnenus

BbinonHATe, coueTass YCTHbIE W NUCbMEHHbIE HPHUEMBI, apu(METHUYECKHE
JACHCTBHSI C pAllMOHATBHBIMHU YHCIAMHU.

HaxomuTh 3HaueHusi 4YKUCIOBBIX BBIPAXKEHUH; NPUMEHATH pPa3HOOOpa3HbIE
CHOCOOBI M TPHUEMBI BBIYHUCICHUS 3HAYCHHWN POOHBIX BBIPAKEHHUH, COACpKAIIUX
OOBIKHOBEHHBIE U AECSITUYHBIE IPOOH.

[lepexoauth OoT OnHOM (POpMBI 3amUcH YHUCENl K APYroil (mpeoOpa3oBbIBATh
JNECATUYHYIO Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO J1poOb). CpaBHUBATh U
YHOPSA0OYMBATH PAIlMOHATFHBIC YHCTIA.

OKpyrisaTe yucna.

BbINOMHATE NPUKUAKY U OLEHKY pe3yibTaTa BBIUYMCICHUMN, OLIEHKY 3HAYEHUM
YHCIIOBBIX BBIPAKECHUU.

BbInonmHATh AEHCTBUSA CO CTENEHSIMU C HaTypalbHBIMU [T0OKA3aTESIMU (C OTIOPOM
Ha CIIPaBOYHYIO HH(OPMAIIUIO).

[TpuMeHsTh MPU3HAKU JEIMMOCTH, PA3JI0KEHHE Ha MHOXKUTEINU HATypaJIbHbBIX
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YHCElL.

Pemate mpocreiiline MpakTUKO-OPUEHTUPOBAHHBIE 3a7a4yM, CBS3aHHBIE C
OTHOIICHWEM  BEIWYMH,  MPOMOPUUOHAIBHOCTHIO  BEIUYMH,  IPOLICHTAMHU;
WHTEPIIPETUPOBATH PE3YJILTATHI PEIICHUS 337a4 C yIETOM OTPAaHUYCHHM, CBSI3aHHBIX CO
CBOMCTBaMU pacCMaTPUBAEMBIX OOBEKTOB.

Anzebpauueckue eblparxceHus

OpueHTupoBaThcsi B TOHATUSAX M ONEpUpOBaThH Ha ©0a30BOM YypOBHE
anredpandecKo TEPMUHOJIOTHEH U CHMBOJIMKOM.

Haxonuth 3HaueHHs OYKBEHHBIX BBIPAKEHMM TMPH 3aJaHHBIX 3HAYCHHSIX
MEPEMEHHBIX.

Brinonasats nmpeoOpa3zoBaHus 1ETOT0 BBIPAKEHUS B MHOTOWIEH MPUBEICHUEM
MOJI0OHBIX CJIaraeMbIX, pAaCKPHITHEM CKOOOK.

BrimonHAT, yMHOXKEHHE OJHOWIEHA HAa MHOTOYIEH W MHOTOWIEeHa Ha
MHOTOWIEH, MPUMEHATh (POPMYJIbI KBaJipaTa CyMMbI U KBaJipaTa pa3HOCTH (C ONOpoit
Ha CIPaBOYHYIO HH(OPMAIIUIO).

OcymiecTBISITh Pa3NOKEHUE MHOTOWICHOB HAa MHOXHUTEIH C TOMOIIBIO
BBIHECEHHSI 32 CKOOKM OOIIEro MHOXKHUTEINS, TPYNIUPOBKH ClIaraeéMbIX, MPUMEHEHHSI
bopMyI1 COKpaEHHOTO YMHOKEHHS (C OTIOPOM Ha CITPaBOYHYIO HH(POPMAITHIO).

[IpumMensaTh npeobpa3zoBaHUsi MHOTOWICHOB JIJISl PEIICHUS PA3IMYHbIX 3a7a4 U3
MaTEeMaTHUKH, CMEKHBIX MPEIMETOB, M3 PEATbHON PAKTHUKH.

Hcnonb30BaTh CBOMCTBA CTEIEHEW C HATypaJIbHBIMU IOKA3aTEISIMU  JUIS
npeoOpa3oBaHusl BbIpaKeHUH (C OOpoil Ha CpaBOYHYIO MH(GOPMAILIHIO).

Ypaenenusa u nepasencmea

Pemarp suMHElHBIE ypaBHEHUsS C OJHOM IEPEMEHHOM, NPUMEHSSI IpaBUia
nepexo/ia OT UCXOIHOTO ypaBHEHUS K paBHOCHIBHOMY eMy. [IpoBepsTh, siBiseTcs au
YHCJIO KOPHEM YPAaBHCHUS.

HMeThb mipesicTaBieHrne 0 Tpauuecknx METOIax MPU PEHICHUHU JTMHEHHBIX
YPAaBHEHHM U UX CUCTEM.

[Togbupare mnpuMepsl Tap YHCEN, SBIAIONIMXCS PEHICHUEM JIMHEWHOTO
YpaBHEHUS C ABYMS TICPEMCHHBIMH.

CtpouTh B KOOPJAUHATHOM MJIOCKOCTH Tpa(UK JIMHEHHOTO ypaBHEHUS C ABYMS
MEePEMEHHBIMU; TI0JIb3YSICh TpaMKOM, TPUBOJAUTH IPUMEPHI PEIICHUS YPaBHEHUSL.

Pemate cuctembl AByX JTUHEHHBIX YpaBHEHUW C IBYMsS IMEPEMEHHBIMHU, B TOM
gucie rpadgudecku (¢ omopoi Ha aJTOPUTM YUEOHBIX JIEHCTBU).

CocTaBnsTh (1MOCIE COBMECTHOTO aHAJIN3a) U PEIIaTh JUHEHHOE ypaBHEHHUE UITU
CUCTEMY JIMHEWHBIX YypaBHEHHM 1O YCJIOBHUIO 3a/Jaud, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4Ml MOTYUYCHHBIN pe3ysbTar.

Koopounamowt u ecpagpuxu. @ynukyuu

N3o0paxkaTrh HA KOOPIAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3a/laHHBIM
KOOpAMHATaM, JIy49d, OTPE3KH, MHTEPBAJIbI; 3alMCHIBATh YHCIIOBBIE MMPOMEXKYTKH Ha
anre0panvaeckoMm sI3bIKe.

OtmedaTh B KOOPAWHATHOW TIJIOCKOCTH TOYKH IO 3a/laHHBIM KOOPIMHATAM;
CTpOUTH TpaduKy TMHEUHBIX GyHKIUH. CTpouTs rpaduk GyHkiun Y = KX + b.

OnuceiBaTh € TIOMOIIBI0  (PYHKIMI M3BECTHBIE 3aBUCUMOCTH  MEXKIY
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BEJIMUMHAMU (M0 aJrOpUTMY Y4E€OHBIX JEUCTBUIA): CKOPOCTb, BPEMsI, PACCTOSHHUE;
1[€Ha, KOJIMYECTBO, CTOUMOCTD; MPOU3BOJUTENBHOCTD, BpeMsi, 00bEM pabOTHI.
HaxonuTe 3HaueHne GyHKIMU 110 3HAUYCHHIO €€ apryMeHTa.
[Tonnmate Tpaduyeckuii croco0d MpENCTaBICHUS W aHalM3a WH(OpMaIuu;
U3BJIEKATh U UHTEPIPETHUPOBATHh HHGOPMALIMIO U3 TPa()UKOB peaIbHbIX MPOLECCOB U
3aBUCHUMOCTEM.

8 KJIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HaydallbHbIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX
YuCceN JJI1 CPaBHEHUS, OKPYTJEHUS M BBIYMCIICHUI; M300pakaTh J1EHCTBUTEIbHbBIE
Yyyciia TOYKaMU Ha KOOPAUHATHOU MPSIMOU.

[IpuMeHaTh mnoHATHE apU(METUUECKOTO KBAJIpPAaTHOrO KOPHS; HAXOAMUTh
KBaJ[paTHbIE KOPHHU, HCIHOJIb3Yysd MPU HEOOXOJUMOCTH KaJbKYyJATOP; BBIMOIHATH
npocTeiime MpeoOpa3oBaHUs BBIPAKEHUH, COJEPXKAIMX KBaJpaTHBIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJBIIMX M MaJbIX YUCENT C MOMOIIBIO JIECATUYHBIX
npoOeii u creneHelt yucna 10.

Anzebpauueckue eblparxceHus

[IpuMeHATh TIOHSATHE CTENEHW C LEJbIM  II0Ka3aTejeM, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHHM, COJEpKAIUX CTENEeHH C IeJbIM MoKa3aTeiaeM (c
UCIIOJIb30BAaHUEM CIIPAaBOYHOU MH(MOpMAaIun).

BrInosHIATE HECIOXKHBIE TOXKJACCTBEHHBIE MPEoOpa3oBaHUs pPaIlMOHATBHBIX
BBIPOKCHUI HAa OCHOBE TMPaBWJI JICHCTBHI HAJ] MHOTOYJICHAMH M alreOpandecKUMH
TPOOSIMH.

PackiianbiBaTh KBaApaTHBIN TPEXWICH HA MHOXKUTEIIH.

[TpumeHsaThs mpeoOpa3oBaHUs BHIPAKECHUN IS PEIICHUs Pa3IMYHBIX 3a/7a4 U3
MAaTE€MAaTUKH, CMEKHBIX MIPEIMETOB, U3 PEATbHOM MPAKTUKHU.

Ypaeuenua u nepagencmea

Pemate nuHeliHble, KBaJpaTHBIE YpaBHEHUA (C MCMOJIb30BAaHUEM CIPABOYHOU
MH(pOpMAIIUU) U PAIMOHAIBHBIE YpPABHEHUS, CBOASIIMECS K HHUM, CHUCTEMbI JIBYX
YPaBHEHHU C ABYMsI IEPEMEHHBIMH.

[IpoBOIUTH ITPOCTENILINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM
qlyCclie C NPUMEHEHUEM TpapUUecKuX MpeICcTaBleHUN (yCTaHaBIMBaTh, MUMEET JIU
ypaBHEHUE WM CUCTeMa YPAaBHEHHMM pEIIeHUs, €CIM HUMEET, TO CKOJbKO, U Tp.) C
OTIOpPOM Ha aJTOPUTM YUEOHBIX JEHCTBUH.

[lepexoauTh OT ciiOBecHON (HOPMYITUPOBKM 3aJaud K €€ anredpandeckon
MOJEIA C TOMOUIBIO COCTaBJICHUsS YPAaBHEHUS WA CUCTEMBbl YpPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Ja4M NIOJTYUYEHHBIN PE3YJIbTAT.

[IpyuMeHATh CBOWMCTBA YMCIIOBBIX HEPABEHCTB I CPABHEHMS, OLICHKU; pellaTh
JIMHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI; 1aBaTh rpaduuecKyro
WJUTIOCTPALUI0 MHOKECTBA PEIIEHUN HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

Dynukyuu
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OnepupoBath Ha 0a30BOM YpPOBHE (YHKIHMOHAIBHBIE IIOHATHS U S3BIK
(TEPMHHBI, CHMBOJHYECKHE O0O3HAYEHHMS); ONPENENATh 3HAueHUE QYHKIMHU II0
3HAYEHHUIO apIyMEHTa; OPENEIATh CBOMCTBA PYHKIHMHU 10 €& Tpaduky.

Ctpouts rpaduKy 3IeMEHTAPHBIX QyHKIUH Buga , Y = X%, Yy =Xx3,y =+/x ,y=

k; onmuceiBaTh cBOWCTBA YUCIOBOM GQyHKIUH 10 €€ TpaduKy (Mpu HEOOXOTUMOCTH C
X

HaIpaBJISAOLIEN TOMOIIBIO).

9 KJIACC

Yucna u évivucnenus

CpaBHUBaTh U yHOPAI0UMBATh pallMOHAIbHBIE U UPPALMOHATbHBIE YUCIIA.

BoinonHATe apupmMeTnyeckue JeHCTBUS ¢ PallMOHAIBHBIMU YUCIIAMHU, COYETas
YCTHbIE W TNHUCBMEHHbIE NPUEMBI, BBIMOIHATH BBIYMUCIEHUS C HPpPAlMOHAIbHBIMU
YUCIIAMH.

HaxonuTth 3HaYeHUs CTENEHEN C LENIBIMU IT0KA3ATENSIMU U KOPHEH; BBIUUCIIATh
3HAYEHHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyriATb JNEHCTBUTEIBHBIE YHUCIA, BBIIOJIHATH IPUKHUIKY pPE3yJbTara
BBIUHCIICHUN, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

Ypasuenus u nepagencmea

PewaTe nMHelHbIE U KBaJpaTHbIE YPAaBHEHUS, YPABHEHUS, CBOJIAILMECS K HUM,
pocTenme JpoOHO-PALIMOHAIIBHBIE YPABHEHUS.

Pemate mpocreilimme CUCTEMBI JBYX JIMHEWHBIX YPaBHEHUU C JBYyMs
MIEPEMEHHBIMHU U CUCTEMBI JIByX YPaBHEHUH, B KOTOPBIX OJHO YPaBHEHHUE HE SBISAETCSA
JUHEWHBIM (110 BU3yaJIbHOU ormope).

PemaTte mnpocrednime TEKCTOBBIE 3alayd airedOpanyeckuMm CrocoooM ¢
IIOMOILBIO COCTABJICHUS YPAaBHEHHSI WM CHCTEMBl JIByX YpaBHEHUH C JABYyMs
MePEMEHHBIMMU.

[IpoBOAUTE MPOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUN, B TOM
quciie ¢ NPUMEHEHUEM TIpaduuecKkux NpeAcTaBieHUN (ycTaHaBIMBaTb, UMEET JIU
YpaBHEHUE WM CUCTEMA YPaBHEHUM PEILICHHUs, €CITU UMEET, TO CKOJIBKO, U TIp.).

Pemars nuHeiHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA; M300pa’kaTh
pElIEHNE HEpPAaBEHCTB HA YMCIIOBOW IPSMOMW, 3alKCBHIBATh PEIIEHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate cucTemsl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOLINE
KBa/IpaTHOE HEPABEHCTBO; U300pa)xaTh pEUICHUE CUCTEMbl HEPABEHCTB HA YHUCIOBOU
IPSIMOIA, 3aIIMCHIBATh PEIIEHUE C TIOMOLIBIO CHMBOJIOB.

Mcronb30BaTh HEPABEHCTBA IIPH PELICHUM PA3JIMYHBIX 3a/1a4.

Dyukyuu

PacniozHaBath (QyHKIMM H3y4eHHBIX BHAOB. [loka3blBaTh cXeMaTHUECKU
pacIioyIoKEHUE Ha KOOPIMHATHON TUTOCKOCTH rpadukoB GyHKIui Buma: y = KX, y = kx

+h ,y=ac+bx+c,y=xy=yx y = £ B 3aBucumocTn or 3HaueHuH
KO3 UIIMEHTOB; OMICHIBATH CBOMCTBA (DYHKIIMH.
CTtpouth U M300paXkaTh CXEMATUYECKH TpapuKH KBAaJPAaTHYHBIX (DYHKIIHA,
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ONKCHIBATh CBOMCTBA KBAJAPATUYHBIX (DYHKIIMI MO UX rpadukam.

Pacnio3HaBaTh KBaJpaTH4HYIO (QYHKLIMIO IO (GopMmyJie, IPUBOIUTH IPUMEPHI
KBaJIPaTUYHBIX (QYHKIMA U3 peaibHOM KU3HU, (PU3UKU, TEOMETPHUH.

Apugmemuueckan u 2eomempuueckan npozpeccuu

Pacrio3naBaTh apu(pMeTHUECKYI0 U TEOMETPUUYECKYIO TPOrPECCUH MTPU PA3HBIX
CIIoc00ax 3aaHusl.

BbINONMHATE  BBIYMCIIEHUS C  HCIOJB30BaHMEM (QopMya N-ro  WieHa
apu(METHUECKOM M TEOMETPUYECKOW MPOTPecCuid, CyMMbI TEpBBIX N wieHOB (C
OIIOPOM Ha CIIPAaBOYHYIO UH(POPMALHIO).

Pemrare 3a1auu, CBs3aHHBIE C YUCIOBBIMU MOCJIEI0BATEIBHOCTSIMH, B TOM YHCIIE
3aJayd U3 peallbHOM JKM3HM (C HCHOJB30BaHUEM KaJbKyJATOpa, LHPPOBBIX
TEXHOJIOTUM).

[IJIAHUPYEMBIE TIPEIMETHBIE PE3VJIbTATBI OCBOEHHS PABOYEH
I[TPOI'PAMMBI KYPCA «'EOMETPUA» (IIO TOAAM OBYYEHIA)

OcBoenne yueOHOro kypca «l'eoMmerpus» Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHMs JIOJDKHO OOECHeuMBaTh JOCTHKEHHE CIEAYIOIIUX IMPEAMETHBIX
00pa30BaTENbHBIX PE3YIIbTATOB:

7 KJIIACC

Pacnio3HaBaTh N3y4eHHbBIE T€OMETPUUECKUE (PUTYPBI, ONPENEIATh UX B3aUMHOE
pacnoyiokeHue, M300pakaTh IeOMETpUYECKHe (GUTYphl; BBINOJIHATH YEPTEXKU IO
YCIOBHIO 3a1auu. M3MepATh JMHEHHBIE W YIJOBBIE BEIMYMHBL Pemars 3a1auu Ha
BBIUYHCIICHUE JUTMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpy0y1o OIIEHKY JMHEHHBIX U YIJIOBBIX BEIMYMH MIPEIMETOB B PEAIbHOM
’KU3HU, pa3MepoB MPHUPOAHBIX O0BEKTOB. PasnuuaTh pasmepsl 3THX OOBEKTOB IO
MOPSIIKY BEJIMYUHBI.

CTpouTbh YEPTEKU K TEOMETPUUECKHUM 3a/1a4aM (C UCITOJIb30BAHUEM CMBICIIOBOI
OIOPBI: HABOJSAIME BOIIPOCHI U/WIIHM allTOPUTMA YUEOHBIX ACHCTBUI).

[Tonp30BaTbcsi NpHU3HAKAMH  PABEHCTBA  TPEYTOJbHUKOB, MCIOJIb30BAThH
IPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PELICHUH 3a]1a4.

[IpoBoauTh  [10KA3aTENbCTBA  HECIOXKHBIX  I€OMETPUYECKHX  TEOPEM.

[Tosb30BaThCA NMpPHU3HAKAMHU PABEHCTBA IPSIMOYIOJIBHBIX TPEYTOJBbHUKOB,
CBOMCTBOM MEJUaHbl, MPOBEAEHHON K TMIIOTEHY3€ MPSMOYTOJIbHOIO TPEYTrOJIbHUKA, B
pelIeHUH TeOMETPUYECKUX 3a1a4 (C UCIIOJIb30BaHUEM 3pUTEIbHON HATJIATHOCTH U/ 1IN
BepOaIbHON OMOPHI).

Onpenenars napamuieabHOCTh NPSIMBIX C IOMOUIBIO YIJIOB, KOTOPBIE 00pa3yeT C
HUMH cekymass. OnpenernsaTs NapauledbHOCTh MPSMBIX C ITIOMOIIBIO PaBEHCTBA
PACCTOSTHUN OT TOYEK OAHOM IIPSAMOU 10 TOUEK APYTOU IPSIMOM.

Pewate 3aaumn Ha kieryaToi Oymare.

[IpoBOAUTH BBIUMCIIEHUS U HAXOAUTh YUCIIOBbIE M OYKBEHHBIC 3HAUEHUS YTJIOB
B T€OMETPUYECKHUX 3a/1a4ax ¢ UCMOIb30BAHHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U
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MHOTOYTOJIbHUKOB, CBOWCTB yTJIOB, OOpa30BaHHBIX MpPH TMEPECEYECHUU JIBYX
MApAJUICIIBHBIX TPAMBIX CEeKyller. Pemare mpakTuueckne 3aayd Ha HaxXOXKICHUE
YIJIOB.

HNmeTp npencraBiieHUE O MOHATHE T€OMETPUUYECKOTO MECTA TOYEK.

@opMyIMpOBaTh OINPEIEICHUS] OKPYKHOCTH M Kpyra, XOpAbl M JuameTrpa
OKPYXHOCTH, MOJIb30BaThCSI UX CBOMCTBAMH. Y METh HNPUMEHSTH 3TH CBOMCTBA IIpU
pELICHUN 3a1ay.

OpueHTHPOBATHCA B MOHATUAX: ONMMCAHHAS OKOJIO TPEYTOJbHUKA OKPYKHOCT,
IIEHTP OMHUCAHHOW OKPY>KHOCTH. OnepupoBath Ha 0a30BOM ypoBHE (haKTaMH O TOM,
YTO OUCCEKTPHUCHI YTJIOB TPEYroJibHUKA MEPECEKAIOTCA B OJHOM TOUYKE, U O TOM, YTO
CEpEIMHHBIE TMEPIEHIUKYISPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOU
TOYKE.

OpueHTHpOBAaThCS B TMOHATHSX U ONEpPUPOBATH Ha 0a30BOM YPOBHE:
KacarelibHasg K OKpYXHOCTH, TeOopemMa O IMEPHEHIUKYISIPHOCTH KacaTeJIbHOU U
paauyca, IpOBEAEHHOTO K TOUKE KaCaHMUS.

Nmers mnpencraBieHHE O MNPOCTEUIIMX TE€OMETPUUYECKUX HEPABEHCTB, HX
IIPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKHE MOCTPOCHUSA C MOMOIIBIO LIUPKYJS U
JIMHENKHU.

8 KJIACC

Pacrio3HaBaTh OCHOBHBIE BHJIBI  YETBIPEXYTOJIBHUKOB, WX  DJEMEHTHI,
MOJI30BATHCS X CBOMCTBAMU IIPH PEIICHUU T€OMETPHUYCCKUX 3a1ad.

OpueHTUPOBAaTHCS B TOHSATHU — TOYKHA TEPECEUCHUS] MEIUaH TPEyTOTbHUKA
(meHTpa Macc) B pelieHruy 3a1ad.

Bramets moHaTHeM cpemHel TUHUW TPEYTObHUKA U TPAIICIIUU, PUMEHSATh X
CBOWCTBA IIPU PELICHUU MPOCTENIINX T€OMETPUUECKHX 3a1ad. FIMeTh npeicraBieHne
o Teopeme Dajyeca u TEOpeMe O MPOMOPIIMOHANBHBIX OTPE3Kax, MPUMEHATh UX IS
PEIICHUS MPAKTUYECKUX 3a/1a4 (C ONOPOil Ha 3pUTETBHYIO HATJISATHOCTH ).

[IpuMeHaTh TpHU3HAKK TOA00MS TPEYrOJbHUKOB B PEUICHUU HECIOKHBIX
TCOMETPUYECKUX 3a71aY.

[Tons3oBatbest Teopemoit I[ludaropa nns  permieHuss TEOMETPUUECKHX H
MPaKTUYECKUX 33]1ad.

Brmamers moHSATHMSMHM CcHHYCa, KOCHHyCa U TaHTEHCAa OCTpPOro yrjia
MPSIMOYTOJIBHOTO TpeyrojbHuKa. [1o/b30BaThCAd 3TUMM TOHATHSAMHU [JISl PEHICHUS
MPaKTUYECKUX 33J1a4 (MPU HEOOXOIMMOCTH C OMTOPON Ha aITOPUTM ITPaBUIA).

Beraucnare  (pazaudHbIME - criocobamu) (¢ OMOpPOM  HA  CIPABOYHYIO
uH(pOpMaIMI0) TIUIOMIAb TPEYroJdbHUKAa U IUIOMIAJd MHOTOYTOJBHBIX (QUTYP
(MONB3YACh, TI€ HEOOXOIUMO, KATBKYIATOPOM). [IpuMeHsATh oTydeHHbIE YMEHUS B
MPaKTUYECKUX 3aadax.

Brmamers mMOHATHSAMEH BIUCAHHOTO W IEHTPAJIBHOTO yrja, WCIOIB30BAThH
TEOpPEMBbl O BIMCAHHBIX YIJIAX, YIJIaX MEXIY XOpAaMH (CEKYyIIMMHU) U yTie MEXIy
KacaTeJbHON M XOPI0H IPH PEIICHUH MPOCTEHIIMX TEOMETPUICCKUX 3a1ad.
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Brnamers mOHSATHEM OMMCAHHOTO YETHIPEXYTOIBHUKA, MPUMEHSATH CBOWCTBA
OIMMCAHHOTO YEThIPEXYTOIBHUKA IIPH PEIICHUU IIPOCTEHUIITNX 3a1aY.

[IpuMeHATh MOTy4YeHHBIC 3HAHWUSA Ha TMPAKTUKE — CTPOUTH MAaTeMaTHYCCKHE
MOJICIIH IS 3aJ1a4y peajbHOM JKU3HHM U IIPOBOJUTH COOTBETCTBYIOIINE BBIUUCICHUS C
MpUMEHEHUEM TMOJA00UsT W  TPUTOHOMETpUH (MOJB3YSACh, TAE HEOOXOAMMO,
KaJbKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPBHIX YTIIOB, HAXOIUTH C UX TTOMOIIBIO
pa3NyYHbIe AJIEMEHTHI MPSIMOYTOJBHOTO TPEYTrolbHUKA («PEIICHHE MPSMOYIOJIbHBIX
TPEYroJbHUKOBY»). HaxomuTe (C TOMOMIBIO KaNbKYJISATOpAa) ATWUHBI U YTJIBI JJIS
HETaOJUYHBIX 3HAUCHUH.

[Tonb3oBatbest hopMyiiaMu MPUBENECHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXJIECTBOM I HAaXOXKJIEHUS COOTHOIICHWH MEXIy TPUTOHOMETPUUYECKUMU
BEJIMUMHAMHU (C OIOPOI Ha CIIPaBOYHYIO HH(POPMAITHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB IS HAXOXKICHHS Pa3IUYIHBIX
AJIEMEHTOB TPEYTOJbHUKA («PELICHHE TPEYTOJIBHUKOBY ), IPUMEHSITH UX IIPU PELIICHUH
MPOCTEUIINX T€OMETPUUECKUX 3a7au.

Brnagetrs moHsTusiMH IpeoOpa3oBaHus M0A00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
no00HBIX (uryp. [lonb30BaThCs CBOMCTBaMHU MOAO0US TPOU3BOJIBHBIX (PUTYD, YMETh
BBIYHCIIATH JUIMHBI U HAXOJUTh YIJIbl Y MOAOOHBIX (GUryp (1o ajaropurMmy y4yeOHBIX
nervicteuit). IlpuMmeHSTh CBOMCTBAa MOAO0MS B NPAKTHYCCKHUX 3ajJadax. YMeETh
MPUBOUTH MPUMEPHI TOJOOHBIX (QUTYDP B OKPYIKAIOIIEM MHpE.

[Tonb3oBatbes TeopemMamu (110 BU3YalIbHOUM OMOpPE) O MPOU3BEAECHUH OTPE3KOB
XOp, O TPOU3BEICHUU OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbcsi BEKTOpaMH, MOHUMATh HMX TE€OMETPUUECKHMH W (PU3NYECKHIA
CMBICJI, IPUMEHSTh UX B PELICHUH F€OMETPUUECKUX U (pr3nueckux 3aaad. [IpumensTs
CKaJISIpHOE MPOM3BEICHUE BEKTOPOB JJISI HAXOXKJICHUS JUIMH U YTJIOB.

[Tonp30BaThCA METOIOM KOOPJMHAT HA TJIOCKOCTH, IPUMEHSTH €r0 B PEIIEHUN
reOMETPUYECKUX U MPAKTUYECKUX 3aad.

Brnagerp MOHATUSMU TPaBUIBHOTO MHOTOYTOJBHHKA, AJUHBI OKPYXHOCTH,
JUIMHBI AYTH OKPYKHOCTH U PaJJUaHHON MEpPHI yIria, yMETh BBIUMCIATH IUIOLIA/Ib Kpyra
U €ero 4vacred (C omopoi Ha CHpaBOYHYIO HHpopManuio). IIpuMeHsATh nogydYeHHbIE
YMEHHS B IPAKTUYECKUX 3a/1a4yax.

Haxomuth ocu (MM LEHTPHI) CUMMETPUU (GUTYp, NPUMEHSATHb JBUKEHUS
MJIOCKOCTH B MPOCTEHIINX CIyYasix.

[IpuMeHATHh MONTy4YeHHBbIE 3HAHWUA HA MPAKTUKE — CTPOUTh MaTEMaTHUYECKHE
MOJIeNIU JJIA 3a/lay peajibHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUUCIEHUS C
NPUMEHEHHEM TOoJ00Ms U TPUTOHOMETPUYECKUX (YyHKUUN (MONb3ysch, TIJe
HEO00XO0JIUMO, KAIBKYJISTOPOM).
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[JIAHUPYEMBIE [IPEJMETHBIE PE3VJIbTATBI OCBOEHUSI PABOYEI
[IPOIPAMMBI KYPCA «BEPOSITHOCTb U CTATUCTUKA» (ITO TOJIAM
OBYUEHUS)

[IpeameTHbIe pe3ynabTaThl OCBOCHUS Kypca « BeposTHOCTh U cTatucTukay B 7—9
KJIaccaxX XapaKTepU3YIOTCS CICYIOIMUMHU YMEHUSIMHU.

7 KJIIACC

Uutarh wuHPOpMANNIO, TPEACTABICHHYIO B TaliWIax, Ha JUarpaMmmax;
MPEACTABIATh JIaHHBIE B BHJE TaONMIl, CTPOUTH JUArPaMMbl (CTOJIOMKOBBIE
(cTonbuaThie) U KpyroBbI€) IO MAacCCMBaM 3HAYEHUH (C UCIOJIb30BAHUEM 3PUTEITHHOM
HaTJISITHOCTHU W/WJTH BEpOaTbHOM OTOpPHI).

OmnuceiBaTh W UHTEPOPETHPOBATH  pEalbHbIE  YHUCIOBBIE  JaHHBIE,
MIPEICTABICHHBIC B TA0IMIIAX, HA TUarpaMmax, rpadukax.

OpueHTUPOBATHCS B TIOHITHUSIX U OMEPUPOBATH UMHU Ha 6A30BOM YPOBHE:
cpenHee apudMeTHIecKoe, MeraHa, HanOoIbIlIee 1 HaMMEHbIIIee 3HAUCHUS, pa3Max.

Nmers mnpencraBiieHne O CIay4alHOW W3MEHUYMBOCTH Ha MNpUMEpax IEH,

(Gu3NYecKuX BEIMYMH, aHTPOIIOMETPUYECKUX JAHHBIX; UMETh IPEICTABICHUE O
CTaTUCTUYECKON YCTONYNBOCTHU.

8 KJIACC

M3BnekaTh W mpeoOpa3oBbIBaTh WHQpOpPMAIUIO, TPEACTABICHHYIO B BHJEC
Tabnul, auarpamm, rpadukoB; MPEACTABISATh JaHHbIE B BUJIE TaOJUI, AUArpamm,
rpaduKoB.

OnuceIBaTh MOCIIE COBMECTHOTO aHAIU3a JAHHBIE C MOMOIIBIO CTATUCTUYECKUX
MoKaszaTesiel: CpeIHUX 3HA4YeHWM W Mep paccerBaHus (pa3Max, IUCIEpPCHS U
CTaHJapTHOE OTKJIOHEHHE).

HaxonuTh 4acTOTHI YMCIIOBBIX 3HAUYCHUN M 9aCTOTHI COOBITUI, B TOM YHCIIC TIO
pe3yibTaraM HU3MEpeHuid U HaOmoAeHUN (C  HCIOJIb30BAHHEM 3PUTEIIBHOM
HarJIsiTHOCTH U/WUM BepOAIbHOU OTIOPHI).

Haxonuth BEepOSTHOCTH CIIy4allHBIX COOBITUN B OIBITaX, 3Has BEPOSTHOCTHU
AJIEMEHTAPHBIX COOBITUH, B TOM UHCJIE€ B ONbBITaX C PaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUSMH (C MCIOJB30BAaHUEM 3PUTEIHLHOW HATJISITHOCTH W/WIH
BEepOAILHON OMOPHI).

Nmets mnpencraBieHue o Trpaduyeckux MOACISIX: JEpPEBO  CIy4alHOro
AKCIEPUMEHTA, JuarpamMMsbl Diljiepa, YucioBasi mpsiMas.

OnepupoBarTh MOHATUSIMHU Ha 0a30BOM YpOBHE: MHOKECTBO, MOJMHOMXECTBO;
BBITIOJIHATH OMEPAIMU HAJl MHOKECTBAMU: 00bEIMHEHUE, IEPECEUCHUE, JOTOIHEHHUE;
MEePEUUCIATh  DJIEMEHThl MHOXECTB, TMPUMEHSITh CBOHCTBA MHOXKECTB (C
HCIIOJIb30BaHUEM BU3YAJIbHOU OIMOPHI).

HNmeth mpencraBieHne O TpauvecKoM MPEACTABICHHE MHOXKECTB M CBS3EH
MEXYy HUMHM JJIs1 ONIUCAHUS TIPOIIECCOB U SBJICHUM, B TOM YUCIIE MPU PEIICHUN 3a/1a4
U3 IPYyTUX Y4EeOHBIX MPEIMETOB U KypCOB.
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9 KVIACC

W3Bnekath u mpeoOpa3oBeIBaTh HHPOPMAIMIO, TPEICTABICHHYIO B PA3IMYHBIX
MCTOYHUKAX B BHUJE TaOJNHI], AUArpaMm, I'pauKoOB; MPEICTABISAThL JAaHHBIC B BUJIC
Ta0IuIl, TUarpaMm, rpauKoB.

Pewate mpocreiimme 3aaul OpraHu30BaHHBIM IEPEOOPOM BAPUAHTOB, a TAKKE
C UCTOJIb30BaHNEM KOMOMHATOPHBIX MTPaBUI U METOJIOB.

Nmets mpencraBienne 00 ONMMUCATENBHBIX XapaKTEPUCTUKAX JJISI MAacCHBOB
YUCJIOBBIX TAHHBIX, B TOM YHCJIE CPEHNE 3HAUEHUS U MEPBI PACCEUBAHMSL.

Haxonuth 4acToThl 3HAYEHUM W YACTOTHI COOBITHSA, B TOM YHCIIE IMOJIb3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUM U HaOJII0AeHUH (C OMOpoi Ha CIIPABOYHYIO
uHpopmaImio).

Haxonutbh BepOSITHOCTU CIIy4allHBIX COOBITUN B M3YyYEHHBIX ONBITaX, B TOM
YuCcJ€ B OMNBITaX C PABHOBO3MOXHBIMU DJIEMEHTApPHBIMU COOBITUSIMH, B CEPUSIX
WCIBITAaHUM JI0 IIEPBOTO yCII€Xa, B CEpUsIX UCIIbITaHN bepHyIuin.

HNmeTs mnpencraBiieHWE O CIy4YalHOW BEIWYMHE W O pacClpelesIeHUuU
BEPOSITHOCTEM.

Nmetp mpencraBiieHHe O 3aKOHE OOJBIIMX 4YHCET KAaK O IMPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHON HM3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YHCET B
MPUPOJIE U OOIIECTBE.
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TEMATHUYECKOE INTAHMPOBAHUE

Temarnueckoe MIAHUPOBAHWE W KOJMYECTBO YACOB, OTBOJUMBIX HA OCBOCHHME KaXKIOW TEeMbl y4eOHOro mpeamera
«Marematuka» IIpumepHON amanTUPOBAHHOW OCHOBHOM 0Opa3oBaTENbHOM MPOTPAaMMbI OCHOBHOT'O OOIIETO OOpa30BaHUS
00ydaromuxcsi ¢ 3aJep>KKOH TCHUXWYECKOTO Pa3BHUTHSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOUIMM pasfenoM lIpumepHoii
paboueii mporpamMmsbl yueOHOT0 TIpeaMera « MaTeMaTiuka» 00pa3oBaTeIbHOM MTPOrpaMMbl OCHOBHOTO 00111eT0 0Opa3zoBanus. [1pu
sToM OpraHuzanus BIpaBe camMa BHOCHUTh M3MEHEHHSI B COJCp)KaHHME W paclipelielieHHe y4eOHOro Marepuaia 1Mo ToAam
oOydeHHus, B TOCJIEIOBATEIILHOCTh HM3YyYECHHS TEM M KOJMYECTBO YacOB Ha OCBOCHHUE KAXKIOW TEMBI, OIpe/eICHHE
OpraHu3alMoOHHBIX GopM 00ydeHus U T.i. OOOCHOBAHHOCTH JIAaHHBIX U3MEHEHUN OMPEIEeeTCsl BHIOPAHHBIM 00pa30BaTEbHON
opranuzauueit Y MK, uHnuBuayaabHbIMU ICUXO(PU3NYECKUMHU OCOOEHHOCTSIMU KOHKPETHbIX oOyyvatoniuxcs ¢ 3I1P, crenenbto
YCBOCHHOCTH HWMH YUYEOHBIX TE€M, PEKOMEHAAIMSMU TO OTOOpY M ajanTalu y4eOHOro MaTepuana 10 MaTeMaTHKe,
npenactaBieHHbIMU B [losicHUTENBHOM 3amucke.

5 kanace (He menee 170 )

Ha3Banue
pa3aeJia (TemMbl)
Kypca (4uciao

OcHoBHOe coaep:kaHne

OcHoBHbBIE BHUJbI ACATCJIbHOCTH oﬁyqammnxm

4acoB)
HartypanbHble JecsaTuuHasg cucreMa cuucieHHd. Psan HaTypanbHbIX uucelsl.|YuTaTh, 3amucbIiBaTh, CPaBHUBATh HAaTypajbHbIE YHCIA;
yuciaa. Jleiicreus ¢ |Hatypanbueii psa. Uucno 0. HaTypanbHble yncna Ha KOOp-|y4acTBOBaTh B OOCY:KI€HMH CIOCOOOB YIIOPSIOYMBAHMS
HATYPaJIbHBIMH nuHaTHOM Tmipsimoii. CpaBHEHHWE, OKPYTJIEHUE HATypaJbHBIX |4YUCEIL.
YHCIAMU YHCEl. H300paxkarh KOOPIMHATHYIO TMpsIMYyI0, OTMe4YaThb 4KcCla

(43 9)

Apudmernueckue JeHCTBHS C HATypaJbHbIMU YHCIIAMHU.
CBolicTBa HyJsl IPU CIOXKEHUMM W -yMHOXXEHHUM, CBOMCTBa
€IVHHMIBI  Ipu  yMHOXEHHH.  [lepemecturenbHoe U
COYETATEIbHOE  CBOMCTBA  CIOXKEHHMS UM YMHOXCHUS,
pacnpeoenumenbHoe C80UCHEO YMHONCEHUS.

TOYKaMH Ha KOOPJAMHATHOM NPAMOW, HAXOAUTb KOOPJIMHATHI
TOYKH.

HccnenoBathb cBoiicTBa HaTypanbHOro psiaa, unucen 0 u 1 npu
CJI0)KCHUH U YMHOXCHHH.

Hcnonb3oBaTh NpaBHIIO OKPYIJICHUS HATYPAJIbHBIX YUCEI IIPU
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Jlenumenu u Kpamwuvie 4YHCIIA, Ppa3IOKEHHWE YHCIA HaA
MHOxHTenu. Jlenenne ¢ ocratkoM. [IpocTeie U cocTaBHbIE
yncna. [lpusnaxu oeaumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HATYpaJbHBIM [TOKA3aTEJIEM.

YucioBbIE BBIPAKEHUS;, TOPSAIOK ICHCTBUI.

Pemenre TeKCTOBBIX 3a71a4 HAa Bce apu(hMETHICCKHE JICHCTBUS,
HAa JIBIDKEHUE U MTOKYTIKH.

HE0OXO0JIMMOCTH C OIOPOH HA aIrOPUTM IpaBUJIA.

BpinoaHAT, apudmeTnyeckue IeCTBUSA C HATypaJlbHBIMU
YlC/IaMU, BBIYHCJASATH 3HAUECHUS YHUCIIOBBIX BBIPAXKEHHH CO
cKoOKaMu 1 6e3 CKOOOK.

3anuchIBaTh IPOU3BE/ICHUE B BUJIE CTETICHU, YUTATh CTEIICHH,
HCIO0JB30BATh TEPMHMHOJIOTHI0 (OCHOBAaHME, IIOKAa3aTelb),
BBIYUC/JSATh 3HAYeHUS] CTENEeHEeH Ipu HEOOXOAUMOCTH C
BHU3yaJIbHOW OIIOPOM.

BbINOJHATL NPUKHAKY M OLEHKY 3HAUEHUH YHUCIIOBBIX
BBIPQKCHUI, NMpeajaratb 1 NPUMEHATh NMPUEMBI NPOBEPKH
BBIYMCIICHUM.

Hcnonp30BaTh IpU  BBIYMCICHUSAX IEepeMeCTUTeIbHOE U
coyeTraTejlbHOe CBOMCTBA CJI0KEHUSI M YMHOKCHHH,
pacnpedenumenvroe ceoicmeo ymMHoxycenus; GopMyIupoBaTh
U TOPUMEHATh MpaBWiIa  NPeo0pa3oBaHUsl  YHMCJIOBBIX
BBIPA:KEHHH HA OCHOBE CBOMCTB apU(METHYECKUX el CTBUH
MPH HeOOXOAUMOCTH ¢ HANPABJIAKOIIEN MOMOIUbIO.
®opMyJIMpOBaTh OMNpeeJeHHs1 JCIUTeNs M KpaTHOro (c
OTIOPO# Ha aJITOPUTM IPaBUJIA), HA3bIBATH JCIUTENIN U KPAaTHbIE
4lyCclia; PacHo3HaBaTh IPOCTbIE U COCTaBHBIE YHCIIA;
¢opmysIpoBaTH M NPUMEHSITH NPU3HAKHU JICTUMOCTH Ha 2, 3,
5,9, 10, (c omopoii Ha aXropuTM TMpaBHUia); NPUMEHATH
AJITOPUTM PA3JOKEHUS YKCIA HA MPOCThIE MHOXHTEIU;
HAXOAMTB OCTATKH OT JI€JICHUS U HEMOJHOE YaCTHOE.
Pacno3naBarb HCTHHHBIE M JIOKHBIE BBICKa3bIBAaHUS O
HaTypaJIbHBIX YHCIIaX, IPMBOAUTH NPUMEPbI U KOHTPIPUMEPHIL,
CTPOMTH BBICKA3BIBAHUSL U OTPULAHUSA BBICKA3bIBAHUU O
CBOMCTBAaX HaTypaJIbHBIX YHCEJ C ONIOPOM Ha oOpasel.

Pematrs TekcTOBBIE 3alauM  apU(PMETHUYECKUM CIOCOOOM,
HCIO0JIB30BATH 3aBHCUMOCTH MEXJy BEIMYMHAMU (CKOPOCTb,
BpeMsl, PacCTOsIHME; 1I€Ha, KOJIMYEeCTBO, CTOUMOCTb U Jp.) MpH
HEO0OXOJIMMOCTH C MCIOIb30BAaHUEM CIIPABOUHON MHPOpPMAIUH:
AHAJIM3MPOBATH TEKCT 33Ja4H, Nepe)opMyJIMpPOBATh YCIOBUE,
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U3BJIEKATh HEOOXOAUMBbIC  JIaHHBIE, YCTAHABJIUBATH
3aBUCHUMOCTH MEXIYy BeJIMYMHAMU TPU HEOOXOAMMOCTH C
HaIIpaBJISAOIIEH TOMOILBIO.

MopenaupoBaTh XOJ pElICHUs 3aJa4ll C IOMOIIBI0 PUCYHKA,
CXEMBI, TAOJIHIEL.
IIpuBoguTsL, pa3douparb
pelIeHn TEKCTOBBIX 3a/a4.
C nomMomb0 meaarora OLEHUBATH IOJYUYEHHBIM pe3yJbTar,
OCYHIECTBJSATH  CaMOKOHTPOJb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOUTH OLTHOKH.

Pewamo 3a0auu ¢ nomowivio nepedopa ecex 603MOIHCHBIX
6apUAHM08.

3HAKOMHTBCS ¢ HCTOPHUE pa3BUTHA apUPMETHUKH.

pas3IMuUHbIC  PCHICHHA, 3allMCH

Harasanas
reomerpus. JInnuu

HA MJI0CKOCTH
(12 9)

Touka, npsimMasi, OTpe30K, ayd. Jlomanas. M3mepeHue MIHHBI
OTpe3Ka, METPUYECKUE  EQUHULBI  U3MEPEHHUS  JUIMHBL
OKpy»XHOCTb U KpYT.

[Ipaktuueckas padota «IlocTpoeHue y3opa u3 OKpy>KHOCTEIH.

Vron. Ilpamon,
N3mepeHnue yrios.

OCTpbIM, TYNOW M pa3BEPHYTHIA YIUIBL.

[Tpaktuueckas pabora «IloctpoeHue yriosy.

Pacno3naBare Ha deprekax, pHUCYHKax, ONUCHIBATH,
UCIOJB3Ysl TEPMHUHOJIOTHIO, ¥ HM300paskaTb C IOMOLIBbIO
YepTEKHBIX ~ MHCTPYMEHTOB  (MIPM  HEOOXOIMMOCTH  TIO

BHU3YaJbHOU OIOpE): TOYKY, MNPSAMYIO, OTPE30K, Jy4, YTOI,
JIOMaHY0, OKPYKHOCTb.

Pacno3naBatb, NPpUBOAUTH NMPUMePbI OOBEKTOB PEATHHOTO
MHUpa, UMEIUX (OopMy HM3YUYEHHBIX (QUIYp, OLEHMBATh HX
JINHEWHBIE pa3MepBl.

Hcnosb30BaTh IMHENKY Y TPAHCIIOPTUP KAK HHCTPYMEHTHI JUIs1
IIOCTPOEHHUS ¥ U3MEPEHUS: H3MEPSATH JUIMHY OTpE3Ka, BETUUUHY
yIja; CTPOMTb OTPE30K 3aJaHHOM [UIMHBI, YTOJ, 3aJaHHOMN
BEJIMYMHBL, OTKJIAABIBATH [IUPKYJIEM PABHbBIE OTPE3KH, CTPOUTH
OKpPY’KHOCTb 3a/IaHHOTO pajuyca.

N3o00paxkary KOHPUrypaluu TreoMeTpudeckux ¢uryp wus
OTPE3KOB, OKPYKHOCTEHW, HMX YacT€ld Ha HEJIMHOBAHHON U
KJIeTyaTol Oymare; mpeasiarath, OMUCHIBATH U 00CYKIATh
CIoco0bl, AJrOPUTMBI TIOCTPOEHUS IIOCIE COBMECTHOIO
aHaiu3a.

Pacno3naBarb 1 H300paxaTh Ha HEJIMHOBAHHOW M KJIE€TYATON
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Oymare HpsMOH,
CPaBHUBATBH YTJIBL.
BbIYHCJIATH JUIMHBI OTPE3KOB, JIOMAHBIX.

IlonuMaTh HW HCHOJAB30BATH NPH pelleHHH  3aaay
3aBHCUMOCTH MEXIy €IMHUIIAMH METPHUYECKOU CUCTEMBI MEp;
3HAKOMHUTLCSI C HEMETPUYECKUMH CHCTEMaMH Mep; BBIPAKATh
JUTMHY B pa3iIMyHbIX €AMHUIIAX U3MEPEHUs TPU HEOOXO0AUMOCTH
C OTIOpO¥i Ha CIIPABOYHYIO HHPOPMALIHIO.

HccaenoBarh Gurypsl u KOHQUTYpALIUH, UCTIONB3YS IIUPPOBHIE

pecypcehl.

OCTpBIM, TyNOW, pAa3BEPHYTBHIA  YIJIbI;

OOBLIKHOBEHHBIE
npoou
(48 u)

HpoOb. IlpaBwibHBle W HempaBWiIbHBIE ApoOH. OCHOBHOE
cBoiicTBO Apodu. CpaBHEHHE TPOOEH.

CrnosxeHue U BhIYUTaHHE OOBIKHOBEHHBIX Apobei. CmelanHas
IpoOb. YMHOXKEHHE U JelieHHEe OOBIKHOBEHHBIX JApo0eii;
B3aUMHO-O0paTHBIEC TPOOH.

Pemenne TEKCTOBBIX 3aaay, coaepkaumx Apodu. OCHOBHBIE
3a/1a4d Ha JApOOH.

[Tpumenenne OYKB JIJIs 3aITUCU MATEMAaTUIECKUX BBIPAKEHUH U
MIPEJI0KEHUH.

MopenupoBatb B rpaduueckoil, npeamerHoil Qopme, ¢
IIOMOLIbI0 KOMIIBIOTEPA IOHATHUS U CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JPOOKIO.

YuTaTh U 3alMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE J1pOOH,
npeIarath 1 00CyKIaTh COCO0bI YIIOPSAI0OYMBAHUS APOOCH.
N300paxkaTth  OOBIKHOBEHHbIE  OpoOM  TOYKaAaMH  Ha
KOOPJMHATHOW  MIpPSMOH; HCHOJb30BATh  KOOPAMHATHYIO
IPSIMYIO JUIs1 CPaBHEHUS ApOOeH.

DopmMyIMpPOBaTh, 3aAlIUCHIBATH € MOMOIIBK OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOW JpOoOM C OIMOpOHl Ha MPaBUIIO;
HCNOJIb30BATh OCHOBHOE CBOWCTBO JpoOU ISt CoKpaujenus
Opobeti u npusederus OpoOu K HOBOMY 3HAMEHAMENO 8
npoCmenuuux c1y4asx.

IIpeacraBasaTs, 1o oO0paslly CMEIIaHHYIO JApoOb B BHUIE
HENpPAaBWIBHOM M  BBIACIATH LEJIYyIH0 YacTb 4YHClIa U3
HEeTIPaBUIILHOM IpOOH.

BoinoaHaTs apudgMeTnyecKue AeidcTBUSL ¢ OOBIKHOBEHHBIMU
Opo0siMU B HOPOCTHIX Cllydasx; MPUMEHSTh CBOlicTBa
apu(MeTHIECKUX ASUCTBUH I palliOHATIM3ALIMN BEIYUCIICHUH.
BbINOIHATS, NPUKHAKY M OLEHKY pe3yjbTaTa BBIYHMCIICHHI;
npeaIaraTb U NPUMEHSTh PUEMBI POBEPKH BBIUUCICHUH.

IIpoBoAMTHL MCCIE0BAHUSL CBOWCTB JpOOEid, omupasch Ha
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YUCJIOBBIE  AKCIEPUMEHTHI
KOMIIBIOTEPA).
Pacno3HaBaTh UCTHUHHBIE U JIOKHBIC BBICKA3bIBAHHS O IPOOSX,
NMPUBOJUTH MPUMEPBI U KOHTPIIPUMEPHI.

Pemiats mpocreiilve TEKCTOBBIE  3aJaud, COAEpIKaLIUE
JIpOOHBIE TaHHBIC, U 3aJa4l HA HAXONCOEHUe Yacmu Yenoco u
Yeno2o no e2o 4acmu, 8blAGIANL UX CXOOCMEA U PA3TUYUA.
MopneaupoBaTh XO0J PEUICHUS 3a/laud C MOMOUIBIO PUCYHKA,
CXEMBI, TAOJIHIEL.

IIpuBoauThL, pa3dupaTh, OLEHMBATH DPA3JIUYHBIC PEILICHMUS,
3alUCU PEIICHUH TEKCTOBBIX 3ajad IMpH HEOOXOAMMOCTH C
HaIlpaBJIOIIEH [IOMOLIBIO.

C nomMombI0 mefarora OUEHUBATH TOJYUYCHHBIM pPE3yJIbTarT,

(B TOM d4yHCle C TOMOUIbIO

OCYLIECTBJISITh  CAMOKOHTPOJIb, ~ NPOBEPSAS ~ OTBET  Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTH OLIMOKH.
3HAKOMHMTBCS C MCTOPHEli Pa3BUTHS apUPMETUKH.

Harasianas MHOroyrofibHUKH.  YeThIpEXYTrONbHUK,  HPSIMOYTOJbHUK, | Pacmo3HaBaTb, W300pakaTb C [OMOLIBIO  YEPTEKHBIX

reomMeTpHs. KBaJIpar. MHCTPYMEHTOB M OT pYKH, MOJEIMPOBaTh M3 OyMaru

MHOTOYTOMBHUKH | Tpovrompmk. MHOTOYTOJILHHUKH.

(10 4 TLIOIWaAb ¥ MePUMETP TPSAMOYTOIBHUKA H MHOTOYTOJIbHIKOB, IIpuBoauThL MpUMepbI OOBEKTOB PEATILHOTO MHpA, UMEIOLINX
COCTABJCHHBIX W3 MPAMOYTOJBHHMKOB, €AMHHMIE H3Meperms| POPMY — MHOTOYTONBHUKA, NpAMOYroIbHAKa, — KBajpata,
rormam. TlepHMeTp MHOTOYTOBHHKA. TPEYTOJIbHUKA, OEHHBATH HX JIMHEHHBIE Pa3MEPBL

BbIYHCISATB: TIEPUMETP TPEYTOJIBHUKA, NPIMOYTOJIbHHUKA,

MHOTOYTOJIbHUKA; TUIOIIAh MPSIMOYTOJIbHHMKA, KBajpaTa (Ipu
HEO0OXOJIMMOCTH C OIOPOI Ha AITOPUTM YUEOHBIX JEHCTBHI).
HN3o0paxkatb OCTPOYTOJIBHBIE, MPSIMOYTOJIbHBIE u
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouth Ha KieT4yaToi Oymare KBaapaT U MPSIMOYTOJBHHK C
3alaHHBIMHU JJIMHAMH CTOPOH.

HccnenoBath cBoiicTBa NPSIMOYTONbHHMKA, KBaJpara IMyTEM
SKCIIEPUMEHTa, HaOIIOJEHUs, W3MEpPEHHs, MOJEITUPOBAHUS;
CpaBHUBATh CBOMCTBA KBaJ(paTa U IPSIMOYIOJIbHUKA.
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Pacno3naBarb KCTHHHBIE M JIOKHBIE BBICKa3bIBaHHUA O
MHOT'OYT'OJIbHUKAX, IPUBOJAUTH IPUMEPbI U KOHTPIPUMEPBHI.
HccienoBarb 3aBHCHMOCTD IIJIOIIAAN KBaJgpaTa OT JJIMHBI €TI0
CTOPOHBI.

Hcnosb30BaTh CBOMCTBA KBAaJPAaTHOM CETKH IS ITOCTPOCHUS
¢buryp;  pa3duBaThb  NpPAMOYIOJIBHMK  Ha  KBaJpaThl,
TPEYTrOJbHUKH; COCTABJAATH (UTYpHl U3 KBaJIpaToB U
HPSIMOYTOJIbHUKOB U HAXOAUTh UX IUIOIIA/Ib, Pa30UBaTh (GUTYPbI
Ha IPSIMOYTOJIBHUKH U KBaJApPaThl U HAXOAUTh UX IUIOIIAb (TIpu
HEOO0XOAMMOCTH C HAIPABJISIOIIEH TOMOLIBIO).

BeipakaTe BenMYMHY IUIOIAAM B PA3JIMYHBIX EIUHULAX
U3MEpPEHUsI METPUYECKOM CHUCTEMBI MEpP, HCIOJb30BATH
3aBHCUMOCTH MEXJIy METPUYECKMMM EIUHULAMU H3MEpPEHHUs
IUIOINAN HpPU HEOOXOJUMOCTH C ONOPOH Ha CIPAaBOYHYIO
MH(OPMALIHUIO.

3HAKOMHTBCSI € NPHMEpPaMHM NPHMEHEHHMs IUIOIIAJU H
IepuMeTpa B MPAKTHYECKUX cuTyanusax. Pemars 3agadu us3
peanbHON JKU3HU, IPU HEOOXOIUMOCTH C ONOPO Ha arOPUTM
IIpaBUiIa, 00CYKIATh Pa3JIM4YHbIE CIIOCOOBI PELICHU 3aay.

JlecsiTUUHBIE
npoou
(38 u)

Hecarnunas 3anuck npodeii. CpaBHEHHE ECATUYHBIX APOOEH.

JlelicTBUS ¢ AeCATUYHBIMU IpOo0sMU. OKkpyenienue 0ecamuyHblx
opobeil.

Pemenne TekCTOBBIX 3amad, coiepkamux Apoou. OCHOBHbBIC
3a/la4ud Ha ApoOu.

IIpeacTraBasATh ACCATUYHYIO NpoOb B BHUAEC OOBIKHOBEHHOM,
YUTATh W 3aNMChIBATh, CPABHHUBATBL JIECATHYHBIC JPOOH,
npegjaratb M 00CyKIaTh CHOCOOBI  yIOPSAOYMBAHUSA
JECSITUUHBIX ApOOeH.

H3o0paxarh necsatuyHble ApoOM TOUKAMHM Ha KOOPAMHATHOMN
IPSAMON.

BbIAABAATH CXOACTBA M PA3JIM4Usl MPAaBUI apU(PMETHYECKUX
JeHCTBUH C HATYPAJIBHBIMH YHCIAMH U IECITHYHBIMH IPOOSIMH,
II0CJIE COBMECTHOT'O aHAJIN3a.

BoinmoaHaTs, apudmeTHueckue ACUCTBUS C JIECATUYHBIMU
Ipo0sMHU; BBINOJHATH TNPHKUAKY H OLIGHKY pe3yJibTara
BBIYMCIICHUM.

IIpuMmensite cBoiicTBa apu(MeTHUYECKUX JAECUCTBUM 1uis
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paIMoHaIN3aIliy BEIYUCICHUH.

Ilpumename npaguno oxkpyanenus oecamuunvix Opobel, pH
HEOOXOJUMOCTH C BU3YaJIbHOM OMOPOH.

IIpoBoauTHL WHCCIENOBAHMSI CBOWCTB JICCATHYHBIX ApOOEH,
ONMHpPAsiCh HAa YHUCJIOBBIC JKCIICPUMEHTHI (B TOM 4YHCIIE C
MOMOIIIbIO KOMITBIOTEPA).

Pacno3HaBaTh NCTUHHBIC U JIO)KHBIC BBICKA3BIBAHUS O IPOOSX,
NPUBOAUTL NpPHUMEPbI U  KOHTPIPHUMEPHI, CTPOMUTH
BBICKA3bIBAHMS U OTPHUIIAHUS BBHICKA3bIBAHUH.

Pemiath mpocreiiliie TEKCTOBBIC 3aJaud, COAEpIKaIlne
TpOOHBIC TAHHBIC, M HA HAXOMCOCHUE YACMU Yen020 U Yelo20 NO
€20 yacmu; BbISIBJISITh UX CXOJACTBA M Pa3IHYHUsI.
MojaeaupoBaTh XOJ PEHICHHS 3a/ladyd C IOMOIIBIO PUCYHKA,
cXeMbl, Tabnmuipl. Pa30upars pa3nuuHble pENICHHS, 3aMUCU
pElIeHn TEKCTOBBIX 3a/1a4.

OnepupoBaTh IpOOHBIMH YUCIIAMU B PEATBHBIX KHU3HECHHBIX
CUTYaLUsAX.

C noMoIbI0 MeJarora OIEeHUBATH TOMYYEHHBIA PE3yJbTaT,
OCYLIEeCTBJIATHL  CAMOKOHTPOJIb,  TPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OLITHOKH.

3HAKOMHUTBCS ¢ HCTOPHUeEH pa3BUTHA apU(PMETUKH

HarasigHast
reoMeTpus.
Tena u purypsi
B IPOCTPAHCTBE

CA))

Mmnoeoepannuku. H3obpasicenue muocoepanHukos. Mooenu
NPOCMPAHCMEEHHBIX Meil.

Ipsamoyeonvubiii napannenenuned, Kyo. Pazeépmku kyba u
napasnnenienuneoaq.
O6vém Kyba, npamoy201bH020 napaiieienuneod.

PacnosnaBath Ha 4YepTeikaX, PUCYHKaX, B OKPYKaloleMm
MHpe TIPSIMOYTOIBHBIN NapajuieNenurne1, Kyo, MHOTOTpaHHUKH,
ONMUCHIBAThb, HCHOJb3YSl TEPMHHOJIOTHI0, OLECHMBATh
JIMHEWHBIE pa3MepHl.

IIpuBoauTHL MpUMePBHI 0OBEKTOB PEATTLHOTO MHUPA, UMEIOIINX
¢bopMy MHOTOTpaHHHKA, MPSIMOYTOJIBHOTO Mapajlieenumnena,
Kyo0a.

N3006paxkats Ky0 Ha KiIeT4aTON Oymare.

HccnenoBarb CBOMCTBA KyO0a, MPSIMOYTOJIHOTO
napaJijiesienune1a, MHOTOIPaHHUKOB, MCIOJb3Ys MOJAEIU IMpHU
HEOOXOAMMOCTH C HANPABJISAIOIEH TTOMOIIBIO.
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Pacno3naBarh pa3BépTku Kyba W Tapaulelenune/a.
MopenaupoBath Ky0 U mapajuienenunen u3 Oymars v mpounx
MaTepuasoB, o o0pasiry.

Haxomuth u3MepeHus, BBIYMCJIATH IUIOMIAJb ITOBEPXHOCTH;
00BéM Ky0Oa, IPSIMOYTOJILHOTO IMapajuieNienuIieia ¢ OMmopor Ha
QNITOPUTM YYEeOHBIX NEUCTBUH; HCCJAEA0BATH 3aBHCHMOCTH
o0BEma Ky0a oT AJIMHBI ero pedpa.

Habuarogate ¥ NpPoOBOAUTH AHAJOTMH MEXIY MOHATUSMU
IUIOIIAAN U 00BEMA, IEpUMETPA U IJIOIIA 1 TOBEPXHOCTH.
Pacno3naBarb HCTHHHBIE M JIOKHBIE BBICKa3bIBAHUS O
MHOTOTpaHHUKAX, MPUBOAUTH NPUMeEPbl W KOHTPIPUMEPHI.
PewmiaTs 3a1a4u U3 peasbHON KU3HU.

IloBTOpEeHMe
M 000011IeHHE
(10 a

[ToBTOpEeHHE OCHOBHBIX MOHATHI U METOAOB Kypca 5 Kiacca,
000011IeH1E 3HAHWUIA.

BoiuncsiTh 3Ha4eHUSI BRIPAXKESHHH, COAEpkKAIIUX HATypallbHbIE
Yucia, OOBIKHOBEHHBIE U JECATUYHBIC JPOOU, BBHITIOJIHATH
npeoOpa3oBaHus YHCE MPU HEOOXOIUMOCTH C HATIPABIISIOMICH
MTOMOIIIBIO.

BeiOupars cmocod cpaBHEHMsSI ~ 4YMCENl,  BBIYMCIICHHIA,
NPUMEHATh CBOMCTBA apu(METHUECKUX JCUCTBUH  JJIA
palMoOHaIN3alUy BEIYUMCIICHUH.

OcyuiecTBAATE CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUI H
CaMOIIPOBEPKY pe3yJibTaTa BHIYMCICHUM.

Pemars mnpocrteiiluMe 3agauyM U3 peajbHOM  KU3HM,
NPUMEHATh MaTeMaTHYecKHe 3HAHUsl JJIs pelIeHUs 3a7a4 U3
JIPYTUX y4eOHBIX MPEAMETOB.
Pemiats mpocreiiiume 3agaum
CPAaBHUBATb  CHOCOOBI  pEIICHUS
PALMOHAJIBLHBIN C10C00.

cnocodamu,
BbIOUPATH

Pa3HbIMH
3ajauu,

6 kaacc (He menee 170 u)
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HaszBanue
pa3nesia (TemMbl)
Kypca (4uciio

OcHoBHOe conep:kanne

OcHoBHbBIE BU/IbI /IEATEJIbHOCTH 00YYAKOIIUXCS

4acoB)
HarypanbHbie ApudmeTnueckue IeiCTBHs ¢ MHOTO3HAYHBIMH HATYpaIbHBIMU | BBIMOJHATH apuMeTHYecKHe TEHCTBHSA C MHOT'O3HAYHBIMH
ymncaa yuciamMu. YWCIIOBBIE  BBIPAXEHUS, TOPANOK JCHCTBUH, HATYpPAJIbHBIMA YWCJIAMH, HAXOAMTh 3HAYEHHMS] YHCIOBBIX
(30 9) UCHoNb30BaHue ckoO0oK. OKpyTiieHne HATypaJbHBIX YHCE. BBIp@XKEHUI CO cKoOKaMu 1 6€3 CKOOOK; BIYUCIATH 3HAYEHHU S

Jlenurenu v KpaTHBIC YUCIA; HAUOOIbWUL 00WULlL Oeaumenb U

HAumeHbvuiee 061/1466 KpamHxoe.

Paznoxenune 4wuciia Ha NOpOCTbIE MHOXKUTENIH. [lenuMocThb

CYMMBI U npou3BeieHus. [lesieHne ¢ 0CTaTKOM.
Pemenne TekcTOBBIX 3a1a4.

BBIPAYKEHH, COJIEPKAIIUX CTETICHHU.

BpInOIHAT, NPUKUAKY W OHEHKY 3HAUYEHUH YMCIIOBBIX
BBIPOKECHUM, IPUMEHATH NPUEMBI IPOBEPKHU PE3YIbTATA.
Hcnonb3oBaTh TMpU  BBIYKMCICHUAX IMEePeMeCTUTEJbHOE H
coyeTaTtejibHOE CBOMCTBA CJIOKEHUSI M  YMHOXKEHHSs,
pacnpeoeumenbHoe C6OUCHE0 YMHONCEHUA OMHOCUMETbHO
Cl10oceHus, CBOMCTBA apu(pMeTHYECKHUX el CTBHI.
HccaegoBatb  4MCIOBbIE  3aKOHOMEPHOCTH,  MPOBOJUTH
YHUCJIOBBIC BKCHepI/IMCHTI)I.

@®opmyMpoOBaTh ONpedeJeHUsl JIEJIUTENId U KpPaTHOro,
HauOOJbIIEro OOIIEro JIeIuTels MW HAaWUMEHBIIEro OOIIEro
KpaTHOTO, MPOCTOr0 M COCTABHOIO YHCEN; HCIOJIb30BaTh 3TH
MOHSTHS TIPU PELIEHUH 3a/1a4 (P HEOOXOAMMOCTH C OIIOPOM Ha
aJITOPUTM MPABUIIA).

IIpuMeHSATH AJrOPUTMbI BBIYHUCICHUS HAWOOJBIIET0 OOIIero
JACIUTCIII W HAUMCHBIICTO OGH.[GFO KpaTHOI‘O ABYX YHUCCII,
AJITOPUTM PA3JI0KEHUS YUCIIA HA MPOCTHIE MHOKUTEH.
HccaenoBarbk CBOMCTBA JEIMMOCTH CYMMBI U IPOU3BEICHUS
YHCeJl ¢ OOPOM Ha BOMPOCHBIN IJIaH.

IIpuBoauTHL NpUMepPbI YKCEI C 3aJaHHBIMH CBOWCTBAMH,
pacno3HaBaTh BePpHble U HeBEPHbIE YTBEPKICHUS O CBOMCTBAX
YuCesl, ONMPOBEPraTb HEBEPHBIC YTBEPXKICHUS C TOMOIIBIO
KOHTPIIPUMEPOB.

KoncTpyupoBath  MaTeMaTH4yecKHe  NpeIJOKEHUSA  C
MTOMOIIIBIO CBSI30K I, «HIN», «ECIIH. .., TO...» TI0 00pasily.
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Pemiate TEKCTOBBIE 3a/1a41, BKIIOYAIOIIUE ITIOHATHS IEIIMMOCTH,
apu(METHYECKUM CIIOCOOOM, HCIIONIB30BaTh Mepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OTNIOPOM HA BOIIPOCHBIH IIAH.
MopenupoBaTh XOJ pELICHHs 3aladd C IMOMOIIBI0 PHUCYHKA,
CXEMBI, TAOJIHIEL.

[IpuBonuTh, pa3dbuparh, OLEHUBATH Pa3JHYHbIe peLICHMS,
3allUCH PelIeHUl TEeKCTOBBIX 3a/a4 C HanpaBJIOMIEH
IIOMOILBO.

Kputnueckn oneHMBaTh NMOJIyYeHHBIN pe3yabTaT, HAXOAUTH
OMMOKH, OCYLIECTBIATH CAMOKOHTPOJIb, IPOBEPsSAs OTBET Ha
COOTBETCTBHE YCJIOBHIO.

Harnsignasn
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(7 9)

llepnenouxynapnuie npsawvie. Ilapannensrvle npsmoie.

PaccrostHue Mexay 1ByMsl TOUKaMH, OT TOYKH 10 NPSMOMU,

JUTMHA TTyTH Ha KBAJPaTHOM CEeTKe.
IIpumepyl npsamvix 6 npocmpancmee.

Pacno3HaBaTh Ha dYepTekax, PUCYHKax CIIydad B3aUMHOTO
PacIoJIOKEHUS IBYX MPSMBIX.

N300pa:kaTth ¢ MNOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB
KJIeTyaTol Oymare JBeé TNepeceKaroluecs: MpsiMble, JIBE
napajuieJbHbIe IPSMBIC, CTPOUTH MPSIMYIO, NEPHEHIUKYISIPHYIO
JTAHHOH.

IpuBoanTs NpUMepbI napajuieTbHOCTH "
NEPIIEHAUKYIISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

Pacno3HaBaTh B MHOTOYTOJBHHKAX MEPICHANKYJSIPHBIE U
napasuienbHble  cTopoHbl. M300pakaTb MHOTOYTOJIBHUKU C
napauieIbHBIMU, TIEPIEHANKYSIPHBIMA CTOPOHAMH 110 00pas3ILy.
HaxoauTh paccTosiHMEe MEXAy ABYMS TOYKAMH, OT TOYKH IO
OpsMOH, JJMMHY IIyTH Ha KB3JpAaTHOW CETKe, B TOM YHCIE
UCTIONB3Ys HUPPOBBIE PECYPCHI.

JApoou
(32 u)

OObIkHOBEHHass  ApoOb, OCHOBHOE  CBOWMCTBO

cokpateHue apodeit. CpaBHEHHE U YIIOPSI0UMBaHUE APOOECH.

JlecsaTuunble IpoOU U METpUUECKasl CUCTEMA MEp.

Apoow,

Apudmernueckue  aeiicTBUS ¢ OOBIKHOBEHHBIMHU

JIECATUYHBIMH JIPOOSMHU.

n

CpaBHUBATH U YHNOPSIA0YMBATH JPOOH, BHIOHPATH CHOCOD
CpaBHEHHUS JpOOEii.

IIpencraBiasTh aecaTU4YHBIE ApoOU B BHJE OOBIKHOBEHHBIX
npobeil 1 OOBIKHOBEHHBIE B BHJIE JECATUYHBIX, UCIOJIb30BATH
IKBHUBAJIEHTHbIE MPEACTABJIEHUs] JPOOHBIX YHCEN TPU UX
CPaBHEHMH, TPHU BBIYUCICHUSIX (TP HEOOXOIUMOCTH C
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OrtHomenre. JleneHue B JaHHOM OTHOWICHWH. Macuimao,
MIPOTIOPITHSI.

[Tonsitue mporeHTa. Boryncienre mpoueHTa OT BETUYUHBI U
BEJIMYMHBI 110 €€ MPOLICHTY.

Pemienue TekcTOBBIX 3aj1a4, COAEPXKALIMX IPOOU U MPOLIEHTHI.
[TpakTnueckast padora «OTHOILIEHUE IJIUHBI OKPY>KHOCTH K €€
TUaMETPY».

HaIpPaBJIAIOIIEH TOMOIIBIO).

Hcnonb3oBaTh JecsATUYHBIE JpoOM TMpH MpeoOpa3oBaHUU
BEJINYUH B METPUYECKON CUCTEME MEP.

BorinoanaTs apudMeTnyecKue 1eiCTBUA C OOBIKHOBEHHBIMH H
JECATUYHBIMH IPOOSIMHU.

Beruucaate 3HAYEHHUS BBIPAXKECHHUI, co/iepKalnx
OOBIKHOBEHHBIE M JECSATHYHBIE  JIpOOH,  BBINOJHATH
npeobpazoBaHus ApobOeil, BHIOUPATH CHOCO0, NPUMEHSITH
cBoiicTBa apuMETUYECKUX JACUCTBUN I pallMOHATU3AINI
BBIYMCIICHUM.

CocTaBJsITh OTHOILIEHUS U IPONOPLUHU, HAXOAUTH OTHOIICHHE
BEJIMYUH, JICTTUTh BEJIMYMHY B TAHHOM OTHOILIECHHH.

Haxoauth 3KcnepuMeHTAIBHBIM NYTEM OTHOLIEHHUE JJIMHBI
OKpYy)XHOCTH K €& nauamerpy (Ipu HEOOXOAMMOCTH C
HAMPAaBIIAIONIEH TOMOIIIBIO).

HaxomuTh Mmacmtal® riaHa, KapThl M BBIYMCIATH PACCTOSIHHUSA,
UCIIOJIb3Ysl MaclITal ¢ OMOPOM Ha aJlfOPUTM YUEOHBIX JEHCTBHIMA.
OO0BSCHATB, YTO TaKOE MPOLEHT, YIOTPEOIATh 000POTHI peur CO
CJIIOBOM «IIPOIIEHT». BbhIpamkaTh NpOLEHTHI B ApoOsiX U ApodU B
MPOLIEHTaX, OTHOILLEHUE ABYX BEJIMUMH B MIPOLICHTAX.
BbIuMc/IATh MPOLIEHT OT YKCJIA U YUCJIO 110 €0 MPOLIEHTY.
OKpyrasTe 1podu U MPOIEHTHI, HAXOAUTH MPUOIMKEHUS YHCEI
IIPU HEOOXOIMMOCTH C UCTIOIb30BAHUEM BU3YaJIbHON OTIOPHI.
Pemath 3agaum  Ha YacTu, IPOLEHTHI, NPONOPLUHU, HA
HaxoXXJIeHHUEe JpoOu (TIPOIIEHTa) OT BEJIMYNHBI U BEJIMUUHEI TI0 €€
npobu (TpOIEHTY), IpoOu (MPOILIEHTA), KOTOPBI COCTABISET
onHa BenauuuHa ot Apyrod. IlpuBoamTh, pazdouparb,
OLICHMBATB PA3JINYHBIE PEILEHUS, 3alIUCU PEIIEHUN TEKCTOBBIX
3a/1a4 Mpu HEOOXOAMMOCTH C HAIPABIISAIONIEH TOMOIIBIO.
N3Baexkats uHpopMamuo u3 TAOMUI] W JHATPAMM,
WHTEPIPETUPOBATH TaOJIUYHBIC JIaHHBIE, OIIpEEIIATh
HauOoJbIlIee U HAMMEHbIIEEe U3 MPEACTABICHHBIX TaHHBIX.
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Harasanas
reoMeTpus.
CummMmerpus
(6w

Ocesas Cummempust. L[eHmpanbHa;z CUMMempust.

Ilocmpoenue cummempuyHwx ghueyp.
Cummempus 6 npocmpancmae.

Pacno3HaBaTh Ha yepTexax U M300pakeHUsIX, H300paxkaTh OT
PYKH, CTPOUTH C TOMOIIBI0 HHCTPYMEHTOB (purypy (OTpe3oK,
JIOMaHyl0, TPEYrOJbHHUK, HPSIMOYTOJbHUK, OKPY>KHOCTb),
CHUMMETPUYHYIO JaHHOW OTHOCUTEIBHO TIPSIMOM, TOYKH C
HaIIpaBJOIIEH TOMOLIBIO.

Haxoauth npuMepbl CUMMETPUH B OKPY>KaIOIIEM MUDE.
MopeaupoBath u3 Oymard 1Be (UIYpbl, CHMMETPUYHBIC
OTHOCHUTENILHO TPSIMON; KOHCTPYHMPOBATh T'€OMETPUYECKHUE
KOH(UTypaIu, UCIIOB3Ys CBOMCTBO CHMMETPHUH, B TOM YHCJIE C
MTOMOIIBIO IIUPPOBBIX PECYPCOB C OMOPON Ha aJTOPUTM yUeOHBIX
JEVCTBUM.

Bripaxkenus
¢ OykBaMu

(6 w)

[TpumeneHne OYKB IS 3aIIMCH MaTEMaTHYCCKUX BBIPAXKCHUH U
NpEeNToKeHUN.  BykeeHuvie  8blpadiceHuss U HUCIOBble
NOOCMAHOBKU.

bykBeHHbIE paBEeHCTBA, HAXOXKICHUE HEM3BECTHOTO KOMIIOHEHTA.
DopMyIIBL.

Hcnoab3oBath OyKBBI i1 0003HAUEHHUS YHCEIN, MPU 3aMMUCH
MaTeMaTHYEeCKUX  YTBEP)KICHHH, COCTABISITh  OYKBEHHBIC
BBIPKEHHUS TI0 YCJIOBHIO 33/1aUU.

HccaenoBatb  HECIOXKHBIE  YHUCJIOBBIE  3aKOHOMEPHOCTH,
WCIIOTH30BaTh OYKBHI IS UX 3aITHCH.

BoiuncasaTh 4yncnoBoe 3HaYeHHE OYKBEHHOTO BBIPAXKEHUS MPU
3a/IaHHBIX 3HAYEHUSAX OYKB C OMOPOM HAa aJITOPUTM YYCOHBIX
JICHCTBHI.

3anucbiBaTh dhopmynbi: repuMeTpa 51 TUIOIIAIN
NpSIMOYTOJIbHUKA, KBaJpaTa; [JIUHBI OKPYXHOCTH, IUIOIIAAH
Kpyra; BbINOJHATH BIYMCJIEHUS 110 STUM (opMyIam.
CocTaBiasitb (popmMyJibl, BBIPAXKAIONINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHUE; 1I€HA, KOJUYECTBO,
CTOMMOCTB;, TMPOU3BOJUTEILHOCTb, BpeMs, OOBEM pabOTHI;
BBITIOJHATH BBIYUCIICHUS TI0 3TUM (QopMyTiam.

HaxoauTh  HEW3BECTHBIH  KOMIIOHEHT  apU(pMETHIESCKOTO
JIeHCTBHS.

Harasinnas
reoMeTpus.
Durypsl

YeTbIpEXYTOJIbHUK, IIPUMEPBI YETBIPEXYTOJIBHUKOB.
IIpsMoyronbHUK, KBagpaT: CBOWCTBA  CTOPOH,  YIJIOB,
uaroHaiei.

H300paxkary Ha HEIMHOBAHHOM U KJeT4aTtoil Oymare c
HCII0JIb30BaHUEM 4epTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJIHUKY C 33laHHBIMU CBONCTBaMU: C
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HA IJIOCKOCTH
(14 )

W3mepenue yrinoB. Bunibl TpeyroisHUKOB.

[lepumerp MHoOroyronpHuka. [lmomanb

¢burypsl. DopmyIibl

nepuMeTpa M IUIOWAAM HpsiMoyroibHUKa. [IpubmmxéHHoe

U3MepeHue miomaan Guryp.

IIpaxmuueckas paboma «Ilnowaos kpyeay.

napajuieNbHBIMU, TEPIICHIUKYJISIPHBIMH, PaBHBIMU CTOPOHAMH,
OpsIMBIMA ~ yTJIaMH U JIp., PABHOOEIPEHHBIN TPEYrOJbHUK.
IIpennaraTs U 00CyKI1aTh CIOCOOBI, AJTOPUTMBI TIOCTPOCHHUS.
HccaenoBarh,  UCHONB3YS  OKCIEPUMEHT,  HaOJIOJCHMUE,
MOJIETUPOBaHUE, CBOMCTBA  MPSMOYrOJIbHUKA,  KBajpaTa,
pa30uBaTh Ha TPEYTOJIBLHUKHU C OMOPOIl Ha BOTIPOCHBIH TIIaH.
O0o0CcHOBBIBATb, ONPOBEPraTb C IMOMOLIbIO KOHTPIPHUMEPOB
YTBEPXKICHHUSI O NPSIMOYTOJIbHHKE, KBaJpaTe, PacHo3HABaTh
BEPHBIE 1 HEBEPHBIC YTBEPKICHHUS.

HN3mepaATH M CTPOUTH C MOMOIIBIO TPAHCIIOPTUPA YIJIbI, B TOM
YHUCJI€ B MHOTOYT'OJIbHMKE, CPABHUBATH YIJbl, PAClO3HABATh
OCTpbIE, IPSIMBIE, TYIIbIE, PA3BEPHYTHIC YIIIbI.

Pacno3naBatb, n300paxkaTb OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIH,
TYIOYTOJIbHBI, paBHOOEIPEHHBIH, PaBHOCTOPOHHMI
TPEYrolbHUKUA (NP  HEOOXOAMMOCTH C  HCIOJIb30BAHHEM
BHU3yaJIbHOW OTIOPHI).

Beruucaate epuMeTp MHOT'OyTOJIbHUKA, IIOIIAb
MHOTOYTOJIbHUKA pa3OMeHHeM Ha MPSMOYTOJIbHUKH, Ha paBHBIC
(burypsl, UCMOJIb30BATh METPUUECKUE €AMHUIIBI U3MEPEHUS
JUTMHBI Y TUIOLIAU C OTIOPOM Ha aliTOPUTM YyUeOHBIX JEeHCTBUM.
Hcnoab3oBaTh NPUOIMKEHHOE U3MeEpPeHHe UIMH U TUIOMIAIeH
Ha KJIeT4arol Oymare, NPUOTIKEHHOE M3MEPEHHE JITMHBI
OKPY’KHOCTH, IUTIOIIA/IA KpyTa.

IMoo:kuTENLHBIE H
oTpuLATebHbIE
qHcaa

(40 v)

Lensie qycIia. Mooynw yucaa,

ceomempudecka

unmepnpemayus Mooyis. 4ucnogvle npomexcymxu.

IlonoxutenpHble | OTpULATCIILHBIC

yucina. CpaBHeHue

MOJIO’KUTENBHBIX U OTPUIATENBHBIX Ynced. ApupmeTHueckue
JEUCTBUS C MOJIOKUTEITHHBIMU M OTPULIATEIIHHBIMU YHCIAMH.

Pemrenne TekCTOBBIX 3aJa4.

IIpuBoaMTL NpUMepPBHI HCIOJIB30BAHUA B PEATbHON >KU3HU
MI0JIOKUTENBHBIX U OTPULIATENIBHBIX YHCEIL.

H3o006paxkarh 1enpie yucia, NOJI0XKUTEIbHbIE U OTPULIATEIbHBIC
qycJia TOYKaMU Ha YUCJIOBOM MPSIMOM, MCIOJIb30BAaTh YHCIOBYIO
IIPSIMYIO JUUIsl CPAaBHEHUS YHUCETL.

IIpumeHsiTH NpaBH/IA CPAaBHEHMS, YNOPSAA0YHBATHL LIEIIbIC
qucia; HAX00Umb MOOYIb YUCIA.

®opMyJIMPOBATh MPABUJIA BHIYUCIEHUS C IIOJOKUTEIBHBIMU U
OTPULIATEJIBHBIMU YHCIAMH, HAXOAUTb 3HAYEHHs YMCIOBBIX
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BBIPAYKECHHIA, COJZIEpKAIIUX NercTBUS
C TOJIOKHUTENbHBIMU M  OTPUUATEIBHBIMU YHCIAMH TIPH
HEOOXOUMOCTH C OMOPO Ha aJTOPUTM MPaBUJIA.

IIpumeHsATH CBOWCTBA CJIOXKEHUS W yMHOXKEHUS A
npeoOpa3oBaHusl CyMM M TIPOU3BEACHUI.

IIpeacrasiienue
JAHHBIX

(6 1)

Hpi[MOerJII)Haﬂ cucreMma KOoopAuHaT Ha IIJIOCKOCTH.
KOOpI[I/IHaTLI TOYKH Ha IINIOCKOCTH, a6cuncca " opJuHarTa.

Cronbyartbie ¥ KpyTroBbIe TUATPAMMBL.

[IpakTuueckas padora «I[locTpoenue nuarpamm.

Pemenune TCKCTOBBIX 3ajJa4, CoJACprKaux JAaHHBIC,
MNpEaACTaBJICHHLIC B Ta6J'II/IIIaX W Ha JuarpaMmax.

OO0bsICHAT, M WJIIOCTPUPOBATL MOHATHE IPSIMOYTOJbHOU
CUCTEMBI ~ KOOPAMHAT  Ha  IUIOCKOCTH,  HCIIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTH HAa KOOPAMHATHON MJIOCKOCTU TOYKU U
Gurypsl 1o 3aJaHHBIM KOOpAMHATaM, HAXOAUTh KOOPAMHATHI
TOYEK.

Yurarth cTon0y4aTele U KpPYTOBbIE JuarpaMMel;
HHTEPNPETHPOBATH JaHHbBIE; CTPOUTH CTOJIOYATHIE TUATPAMMBI.
Hcnoub3oBaTh MH(POPMALMIO, TPEACTABICHHYIO B Ta0IMLAX,
Ha JuarpamMmax JJjsl pelleHus TEKCTOBBIX 3aJad W 3ajad u3
pEaIbHOM JKU3HU.

Harasnnas
reoMeTpus.
Durypbl

B NIPOCTPAHCTBE
(99)

Ipsamoyeonvubiii napanneirenuned, Kyo, npusma, RUpamuod,
KOHyC,  yumunop, wap u  cgepa.  Hzobpasxcenue
NpOCMPAHCINEEHHBIX Queyp. Ipumepoi Ppazeépmox
MHO202PAHHUKO8, YUNUHOPA U KOHYCA.

Ilpakmuueckasn paboma «Co3z0anue MoOenel
NPOCMPAHCNBEHHBIX PUSYPY.

Ilousmue o06véma; edunuyvl uzmepenus 006véma. O0véEM
APAMOY20IbHO20 napaieienuneod, Kyoa, popmyavl 06véma.

Pacno3HaBaTh Ha 4epTeKax, pUCYHKaX, ONIMChIBATh IUPAMULLY,
pU3My, LWIMHAP, KOHYC, LIap, HM300paxKaTb HUX OT PYKH,
MOJeJMPOBaTh 13 OyMmaru, MJIacTUJIMHA, MPOBOJIOKH U JIp. C
Hanpasisiromei nomousio. IIpuBOAMTL NMpUMepbl 00HEKTOB
OKpY’KaloIIero MUpa, UMEIOLMX (GOpMbl Ha3BaHHBIX TeJl.
Hcnonb3oBaTh TePMHMHOJIOTHIO: BEpIIMHA, peOdpo, TpaHb,
OCHOBAaHUE, BBICOTA, PaJInyC U AUAMETP, pa3BEPTKA.

N3yyaTb, UCHONB3YysS DKCIEPHUMEHT, HaONIOJEeHUE, M3MEpEHHeE,
MOJICIUPOBAaHUE, B TOM YHCJIE€ KOMIBIOTEPHOE, U ONMHCHIBATH
CBOIICTBA HA3BAHHBIX TEJl, BBIABJIATH CXOACTBA M Pa3iuyiusl:
MEXIy NMUPaMUAON U MPU3MOM; MEXIY LMIMHIPOM, KOHYCOM U
1apom.

Pacno3naBath pa3BEPTKM Napaenenunena, Kyba, HMpU3MBI,
IUpaMU/ibl, KOHyCa, HWINHAPA; KOHCTPYUPOBATh JAaHHBIE Tela
U3 Ppa3BEPTOK, CO3/aBaTb MX MOJEIM C HaIlpaBsIOIIEH
MTOMOLIBIO.
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Co31aBaTh MoOjeJH TPOCTPAHCTBEHHBIX Guryp (u3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U JIP.) C OIIOPOH Ha aIrOpPUTM y4eOHBIX
JNEUCTBHMN.

N3mepsaTs Ha wMoaeasix: JIMHBI pEOEP MHOTOIPAHHUKOB,
JTUaMeTp miapa.

BeiuucasaTe mno  dopmyaam: 00bEM  NPSAMOYTOJIBHOTO
napaJienenuneaa, Kyda; HMCIOJNb30BaTh EAUHHUIIBI H3MEPECHHUS
00bEMa; BBIYHUCIATH OOBEMBI TEJ, COCTABJICHHBIX M3 KyOOB,
napaiesienune/IoB; pelaTh 3aJa4i ¢ PEATbHBIMH JIAHHBIMU C
OTIOPO¥ Ha CTPAaBOYHYIO MH(POMAIIHIO.

IoBTOpEHHUE,
00001EHHE,

CHCTEeMATH3AIMs
(20 w)

[ToBTOpEeHNE OCHOBHBIX TMOHSATUH M METOAOB KypcoB 5 u 6

KJ1accoB, 0000IIIEHNE U CUCTEMATU3ALIMS 3HAHUMN.

BoruucasaTes 3Ha4€HMS BbIpAXKEHUI, COAEPKAIIUNX HATypaJbHbIE,
Lenble,  IOJOXUTEJIbHbIE M OTpUIATEeNbHBIE  4YHCIA,
OOBIKHOBEHHBbIE U JeCITHUYHBIE  JIpOOM,  BBIMOJHSITH
peoOpa3oBaHMs YMCET U BBIPAKEHUN MPU HEOOXOJUMOCTU C
HaIIpaBJOILEH TOMOILBIO.

Boi0uparthb crocod cpaBHEHMs YUCEl, BBIYUCICHUH, IPUMEHSATh
CBOIiCTBA apu(PMETHUCCKUX ICHCTBUM MJIs paIlMOHATH3AINH
BBIYHMCIICHU.

PemaTh npocreiimme 3aqa4u U3 peajbHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA U1 DPEIICHUs 3a7ad W3 JPYTrux
IIPEIMETOB.

PemaTs npocreiiinme 3aJaun pa3HbIMH CIIOCO0AMM.
OcyuiecTBAATE CAMOKOHTPOJIb BBIIOJIHAECMBIX JEUCTBUM U
CaMOIIPOBEPKY PE3yJIbTATA BHIYUCICHUI.
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TEMATHYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (IO I'OJAM OBYYEHMUA)

Ha3Banue
pa3aeJia (TemMbl)
Kypca (4uciao

OcHoBHOe conep:kanne

OcHOBHBIE BH/IbI IEATEJIbHOCTH 00y4aI0IIUXCS

4acoB)
Yucaau [TonsiTHE palIMOHAILHOTO YHCIIA. CucteMaTH3HPOBATH U 000raliaTh 3HAHUS 00 OOBIKHOBEHHBIX
BbIYHCJIEHUS. ApudmeTndeckue NeUCTBUS ¢ pallMOHATLHBIMHA YUCIIAMHU. U JECATUYHBIX TPOOSX.
PanuonanbHbIe CpaBHeHUeE, YIIOPSAOUYMBAHUE PALlMOHATBHBIX YHCEIL. CpaBHUBATH U YNOPSIA0YUBATH APO0U, MpeoOpa3oBbIBas MpU
qucsaa CteneHb ¢ HaTYpaJbHBIM MTOKA3aTEJIEM. HEOOXOJUMOCTH  JCCATUYHBIE JpoOM B  OOBIKHOBEHHEIE,

(25 4)

Pemenne OCHOBHBIX 3a7a4 Ha JpoOU, MPOLEHTHI U3 PeaTbHOM

IIPAKTHKH.
IIpu3Haku  [EIMMOCTH,  PA3JI0KEHUS
HaTypaJIbHBIX YHCEIL.
PeasibHbIe 3aBUCUMOCTH. IIpsimas
MIPONOPIUOHAIBHOCTH.

Ha MHOXUTCIIN

u oOpaTHas

OOBIKHOBCHHBIE B JCCATHYHBIC, B YACTHOCTH B OCCKOHEUHYIO
JECATUYHYIO APOOb.

IIpumensiTh  pa3HooOpa3Hbie  CHOCOOBI W MPUEMBI
BbIYMCJICHUS] 3HAYEHUH JPOOHBIX BbIPAKEHUM, COACPKAIINX
OOBIKHOBEHHBIE M  JCCATHYHBICE ApOOU: 3aMEHATh TIpU
HEOOXOJUMOCTH  JIECATHYHYIO  JIpoOb  OOBIKHOBEHHOH |
OOBIKHOBCHHYIO JIECATUYHON, IPUBOIUTH BBIpAXKECHUE K (hopMme,
HauOoyiee ymOOHOW JUIs  BBIYMCICHUH, MPeoOpa3OBBIBATH
IpoOHBIE BBIPAKEHUS HA YMHOXXCHHE W JCIICHUE IECATHYHBIX
npo0el K NEHCTBUSM C IEJIBIMUA YUCIIaMU (ITPH HEOOXOIUMOCTH C
HaIPaBJIAIOIIEH TOMOIIBIO).

I[puBoauTL YHCJI0BbIe U OYKBEHHBbIE NMPHUMEPHI CTCICHH C
HATypaJbHBIM TIOKa3aTeJIeM, OOBSICHSS 3HAYCHHUS OCHOBAHMS
CTEIICHU W IOKa3aTelsl CTCICHU, HAXOIUTh 3HAYCHUS CTCIICHEH

B "' (@ — 71060e PALHOHANBHOE YHCI0, N — HATYPaIbHOE
YHCJI0) C OMOPOM Ha CIIPaBOYHYIO HH(OpMAIHIO.

[lonnmath cMblca 3anMcd OOJBIIMX YHCEJ € MOMOIIbIO
AeCATHYHBIX Apoleil M cTeneHnel ynciaa 10, npuMEHITh UX B
peaibHbIX CUTyalHsX.

IIpumeHsTH NpU3HAKY AECIUMOCTH, PA3JI0KEHHUSI HA MHOKUTENIN
HaTypaJIbHbBIX YHCEIL

Pemiate npocreiinme 3aa41 Ha YaCTH, IIPOLICHTHI, IIPOIIOPLIVH,
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Ha HaxXoKJIeHue IpoOu (MPOILIeHTa) OT BEJIMYUHBI U BETUYUHBI 110
e€ npobu (mpoueHTy), Apodu (TpoIeHTa), KOTOPBIA COCTABISAET
onHa BenuuuHa oT Jpyroi. IlpuBoamTh, pa3duparth,
OLICHMBATh PAa3JIMYHbIC PELICHMS, 3alUCH PEIIEHUI TEKCTOBBIX
3ajad.

Pacno3HaBaTh U 00BACHATD, ONUPASACH HA ONPEAENICHHS, IPSMO
IIPONOPLUOHAIILHBIE u o0patHO IIPONOPLUOHAIIEHBIE
3aBHCUMOCTH MEXJly BEIMYMHAMU; NPUBOJUTH NMPUMEPbI 3THUX
3aBUCUMOCTEHl W3 peaJbHOr0 MHUpa, U3 JPYrHX YYeOHBIX

MPEeIMETOB.
Pemate mpocreifiliie MpakTUKO-OPUEHTUPOBAHHbIE 3a4a4H
Ha  JApoOM, TNPOUEHTHI, MNPIMYKD H o0paTHy10

NponopuuoOHaAJIbLHOCTHU, IPOIIOPIUH.

Aaredpanyeckue

BBIPaKEHHSI
(27 v)

bykBeHnHbIe BeIpaxkeHus. [lepemennsie. JlomycTuMBbIE 3HAUEHUS
nepeMeHHbIX. POpMyIIbL.

[Ipeobpa3oBanne OYKBEHHBIX BBIPaKEHUH, pACKpPBITHE CKOOOK
U TIpUBEIEHUE MOJOOHBIX CIIaraeMbIX.

CBoliCTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIIEM.
MHOTrOo4IeHBI. CrnoxeHue, BBIYMTAHMUE, YMHOKEHHE
MHOrowieHoB.  Dopmysibl  COKPAIIEHHOIO  YMHOKEHHSL.
Pa3noxeHne MHOrOWICHOB Ha MHOYKUTEH.

OBaagern Ha 0azoBoM YPOBHe anreOpanyecKon
TEPMHUHOJIOTHEN M CHMBOJHMKOH, NMPUMEHATH €€ B Ipolecce
OCBOEHHS yueOHOr0 MaTepHana.

HaxoauTh 3HaueHUs OYKBEHHBIX BBIPDOKEHHH INPH 3aJaHHBIX
3HaYeHUSX OYKB; BBIMOIHITH BHIYUCICHUS 110 (GOPMYJIIaM.
BbInoJHATH npeoOpa3oBaHus IIEJIOr0 BBIPAXKEHHS] B MHOTOUJICH
MIPUBEICHUEM MOJIOOHBIX CIaraeMbIX, PACKPHITUEM CKOOOK.
BbINOJHATL YMHOXXEHHE OJHOWIEHA HAa MHOTOWIEH U
MHOTO4YJIEHa Ha MHOTOYJIEH, NPUMEHATh (OpMyIbl KBajpara
CyMMBbl M KBaJpaTa pa3HOCTH C ONOPOM Ha CIPaBOYHYIO
MH(POPMALIHUIO.

OcymecTBasAITh Pa3jI0OKEHUE MHOIOWIEHOB HAa MHOXHUTEIU
MyTEM BBIHECEHUS 32 CKOOKHM OOIIEero MHOKHUTEJIS, IPUMEHEHUS
dbopMynBl  pasHOCTH KBaApaToB, (OPMYN  COKPaIEHHOTO
YMHO>KEHUS C ONOPOM Ha CIIPaBOYHYIO HH(MOPMALIUIO.
IIpuMensite mpeoOpa3oBaHWE MHOTOWICHOB [UIS PELICHUS
pa3IUYHBIX 3a7a4 M3 MAaTE€MaTUKH, CMEKHBIX IPEAMETOB, W3
peaIbHOM MPAKTUKHU.

3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHS MAaTEMAaTHKH.
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YpaBHeHus

1 HEepPaBeHCTBA
(20 )

VYpaBHeHue, npaBuIIa npeoOpa3oBaHus
PaBHOCUJILHOCTh YPAaBHEHHIA.
JInHeitHoe ypaBHEHHE C OJTHOW MTEPEMEHHOMN

YpaBHEHUS,

IIEPEMEHHOM, PELICHNE JTUHEWHBIX YpaBHEHUN. Pemenne 3anau

C IOMOIIBIO YPAaBHEHH.

Jlunetinoe ypasnenue ¢ 08yMs NEPeMeHHbIMU U €20 2papuk.
CucreMa ABYX JIMHEHHBIX YpaBHEHHUH € IBYMS II€PEMEHHBIMH.
Pemenne cucreM ypaBHEHHH CIOCOOOM TMOJCTAHOBKH U

CIIOCOOOM CIIOKEHUS.

Pemate iMHEHOE YpaBHEHUE C OJHOW NIEPEMEHHOW, PUMEHAS
NpaBWJIa N1EPEX0A OT UCXOJAHOIO YPAaBHEHUS K PABHOCUIIBHOMY
emy Oosee npocroro Buja. IIpoBepsiTsh, sBIsSETCA 1M KOHKPETHOE
YKCJIO KOPHEM ypaBHEHUS.

IlogOupary npuMepnl map 4Yuces, SBISIOLMXCA PpELICHUEM
JIMHENHOI0 ypaBHEHHUS C IBYMs [IEPEMEHHBIMH.

CTpouth B KOOpPJMHATHOM IJIOCKOCTU TpaduK JIHUHEHHOTO
YpaBHEHHUs C JBYMs IE€pPEeMEHHbIMH (IIpY HEOOXOAMMOCTU C
HCIIOJIb30BAHUEM CMBICIIOBOM ONOPBI); MOJIB3YACHh TI'paQUKOM,
NPUBOIUTH IPUMEPbI PELICHUS YpaBHEHUS.

HaxonuTe pelieHue CHCTEMBI JABYX JIMHEHHBIX YPaBHEHHM C
JBYMSI IEPEMEHHBIMH C OLIOPOI Ha AITOPUTM Y4EOHBIX IeHCTBUH.
CocTaBisiTh U pemiaTh YpaBHEHUE WM CUCTEMY YpPaBHEHHH 110
YCIIOBUIO 3a/laud, HHTEPIPETUPOBATbh B COOTBETCTBUU C
KOHTEKCTOM 3a/a4d IIOJIy4EHHBIH pe3yJIbTaT C OIOpOM Ha
BOIIPOCHBIN IUIAH.

Koopanuatel
U rpadguku.
DOyHKIUH
(24 )

Koopaunara Touku Ha npsMoil. UucioBbie TPOMEKYTKH.
PaccrosiHMe Mex 1y IByMsI TOUKaMH KOOPAVMHATHOW MPSIMOMN
[TpstmoyronbHasi cucTeMa KOOpAMHAT Ha IIIOCKOCTH. [Ipumepsl
rpadukoB, 3a1aHHBIX (opMynaMu. UTeHne rpagkoB peanbHbIX

3aBUCUMOCTEM.

[Tonsitne dynkmuu. 'paduk ¢ynknuu. CBoiicTBa (DYyHKITHIA.

Jluneitnast  ¢ynknus.  [loctpoenne rpaduka

byuknuu. I'paduk pynknuu y = kx + b.

JIMHEUHON

HN3o00paxarh Ha KOOPAMHATHOU IIPSAMOU TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3aIIMCHIBATh UX HA aJIreOpanyecKoM SI3bIKe.
OtrMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOUTHh TI'pa(UKU HECIIOKHBIX 3aBUCHMOCTEH,
3aJaHHbIX (QOpMYyJaMH, B TOM YHUCIIE C HOMOIIbI HU(POBHIX
nabopartopwuii.

IIpuMensiTe, H3y4aTh NPeHMYINECTBA, MHTEPINPETHPOBATH
rpadu4ecKuii Crioco0 MpeACTaBICHUS U aHAIN3a Pa3HOOOpa3HOM
KHU3HEHHOM MHpOpMAaLIUH.

OcBauBaTh Ha 0a30BOM ypOBHE NMOHATHE (DYHKILIMH, OBJIAJIEBATh
(YHKIMOHATIBHON TEPMHUHOJIOTUEH.

Pacno3naBartp nuHeiinyo ¢yHkuuio Y = kX + b, omuchiBaTh
e€ cBOiiCTBa B 3aBUCUMOCTH OT 3Ha4eHUI Ko puuueHToB K u b
(Ipr HEOOXOIUMOCTH C OTTIOPOM Ha AJTOPUTM MPABHJIIA).
Crtpouts rpaduku jguHelHO# pyHkimy, GyHkuuun 'y = kX + b
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Hcnoab3oBaTh nM(pPpoBLIE pecypehl i TOCTPOSHHS TpapUKOB
(GYHKIMN ¥ U3y4YEeHUS UX CBOUCTB.

[IpuBOANTE MpHUMEPHI JINHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IpoLeccax U sBICHUAX.

IToBTOpPEHHE
H 00001IeHHUE
(6 )

[ToBTOpEeHME OCHOBHBIX MOHSATHNA M METOJOB Kypca / Kiacca,

000011IeH1E 3HAHWIA.

BpiOupaTb, NpPUMeHSATH CHOCOObBI  CPAaBHEHHS  YHUCET,
BBIYMCIICHHI, npeoOpazoBaHUit BBIPAYKECHHUI, peleHus
YPaBHCHHI TPH HEOOXOIUMOCTH C HATIPABJISIFOIICH MTOMOIIIBIO.
OcyumecTBASATh CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUI U
CaMOIIPOBEPKY pe3ysbTaTa BBIYHMCICHHUM, MpeoOpa3OBaHUA,
IIOCTPOEHHUH.

Pemars npocreiinue 3a1a4u U3 peajabHOM )KU3HU, IPUMEHATH
MaTeMaTH4eCcKHe 3HAHMA U PEIICHUs 3a7ad4 U3 JPYrux
MPEIMETOB.

Pemiate mnpocreiiiine TEKCTOBbIC 3aJa4d, CPABHUBATD,
BbIOMPATH CNIOCOOBI PELICHUS 3a/1a4H.

7 knacc (ae menee 102 u)

Ha3Banmue
pa3nesa (TemMbl)
Kypca (4Mci10

OcHoOBHOe coiep:KaHue

OcHoOBHBIE BH/IbI IEATEJIbHOCTH 00YYAIOLIUXCS

4acoB)
Yucaau KBanpathslit kopeHs u3 uncna. Ilonamue 06 uppayuonanviom | @opMyJMpoOBaTH ONpe/ejieHre KBAJIPATHOIO KOPHS U3 YHUCIIA,
BbIYMCJICHHS. yucne. [lecamuunvie npUOIUNCEHUS UPPAYUOHATLHBIX YUCEIL. apru(METHYECKOTO KBaJPATHOTO KOPHS MPH HEOOXOIUMOCTH C
KBaaparnbie Jeticmeumenvusie yucna. CpasHenue OeticmeumeibHulX Yucei. |BU3yaabHOU OMOPOH.

KOPHHU

Apudmernueckuil KBapaTHBII KOPEHb.

IIpumeHsITH omepanuio W3BJICYEHMs] KBAJPAaTHOTO KOPHSA W3
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(15 9) YpaBHeHHe Buja X° = a. qucia, HCMOJAb3Y [TPU HEOOXOIUMOCTH KAJbKYJIATOP.
CaolicTBa apuQMeTHIECKUX KBaJpPaTHBIX KOpHEW. | OneHUBaTh  KBaJpaTHblE KOPHU IENbIMM  YHUCIAaMHU U
[IpeoOpa3oBaHre  YHUCIOBBIX  BBIPAXKECHHUH,  COAEpIKALIUX | AECATUYHBIMU APOOSIMH.
KBaJIpaTHbIE KOPHHU. CpaBHMBaTL W  YNOPAAOYMBATH  PAlMOHAIBHBIE U
UppalMOHANIbHBIE YHCIIa, 3allMCaHHbIE C TIOMOIIbIO KBAJPAaTHBIX
KOpHEH NMpH He0OXOAMMOCTH C HANPABIISAIOIMIEH TTOMOIIBIO.
HccaexoBars ypaBHEHHE x2 = a, HaXOoAWTb TOYHBIE U
npubixEHnbIe KopHU ripu a > 0.
HccnenoBarb cBOMCTBA KBAaJpPaTHBIX KOPHEH, MPOBOJSA
YHCJIOBBIE SKCIIEPUMEHTBI C HCIOJIb30BAaHUEM KaJbKYyJIATOPA
(xommbrOTEpA).
IIpumensaTs cBolicTBAa apupMeTHYECKHX KOpPHel s
npeodpa3oBaHUA BbIPAKEHMI.
BbinoyiHATL mpocTeiiliue TNpeodpa3oBaHHMA  BBIPAKEHUH,
coJlep)KallluX KBaJpaTHbIE KOPHU. BplpaxkaTb NEpeMEHHbIE U3
reoOMeTpPHUUECKUX U pu3nYecKux (HopMyIs Ipu HEOOXOAUMOCTH C
OIIOpOi1 HA IPABUIIO.
BoiuncasTh 3HaYeHHMA BBIPAXKEHUN, COJIEPIKAILUX KBaJpaTHbIE
KOPHH, UCTIOJIB3YS MTPH HEOOXOAUMOCTH KAIIBKYJIATOP.
HUcnosb30BaTh B XOA€ PpELICHHMsS 3aa4 SJIEMEHTapHbIC
NIPEJCTABICHHSA, CBA3aHHBIE C NPUOJMKEHHBIMUA 3HAYCHUSMU
BEJINYHH.
3HAKOMUTBHCA C UICTOPHEN Pa3BUTHSI MATEMATHKH.
Yucaau Crenens ¢ nensiM nokasareneM. CTaHzapTHas 3anuch yucia. | @opMyJIMpoBaTh onpeaeeHre CTEIICHHU C IIeJIbIM IoKa3aTeeM
BbIYHUCJICHHS. Pa3mepnl 00bEKTOB OKpYIKaIOIIET0 MUPA (OT 3JIEMEHTAPHBIX (pu1 HEOOXOMMOCTH TI0 BU3yaJIBHON OTIOpE).
Crenennb YacTUI] 10 KOCMHUUYECKUX 0OBEKTOB), JNIMTEIBLHOCTh NporieccoB | [IpeacTaBiasiTh 3aMUCh OOJIBIINX U MaJIbIX YUCEIT B CTAHAAPTHOM
€ HeJIbIM B OKpY>KaIoIlleM MUDE. Bujge. CpaBHUBATL uYuCIa UM BEJIMYMHBI, 3alUCaHHBIE C
noKasareJjiemMm CBolicTBa CTENIEHH C LIEJIBIM [TOKA3aTEIIEM. ucnosyip3oBaHueM crenexnu 10.
(7 9) HUcnoub30oBaTh 3amMch 4YuCel B CTaHAAPTHOM BHUAE UL

BBIPQ)XEHUSI pa3MepoB OOBEKTOB, JJIUTEIBHOCTH MPOIECCOB B
OKPYKaIOILEM MUDE.
®opmy/IMpPOBaTh, 3aNMCHIBATHL B CHMBOJIMYECKOil GopMme u
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HIIOCTPUPOBATL NIPpUMEPaAMuU CBOIMCTBA CTEICHH C T CJIbIM

nmokaszareneM (IPH  HEOOXOAMMOCTH C  HCIIOJIb30BaHHEM
BU3yaJIbHOU OTIOPHI).
IIpumensiTb  cBoOlicTBa CTeMeHH Ui [PeoOpa30OBaHUS

Bblpa)KeHI/Iﬁ, coAcprKamux CTCICHHU C LEJIbIM II0OKAa3aTcjieM C
HUCIIOJIBb30BaHUCM cnpaBquoﬁ I/IH(I)OpMaI_[I/II/I. BbInoaHsITh
JEHCTBUA C qucjiaMu, 3allMCAHHBIMM B CTaHAApPTHOM BHIC
(YMHO)KGHI/IG, JCJICHHUC, BO3BCACHUC B CTCHCHL).

Auareopanuyeckue |KBaapatubiii TpéxusneH. Pasnoxkenue kBagpaTHoro tpéxusieHa |Pacmo3dHaBaTh — KBaJIpaTHBIM  TpPEXUWIEH,  yCTaHABIMBATH

BbIpaKeHMUSsl. Ha MHOXHTEJIH. BO3MOXXHOCTb €T0 Pa3JI0KEHUsI HA MHOXKHUTEIH.

KBaapatnblii PackiaaapiBaTh Ha MHOMXKHMTEJNHM KBAJpaTHBIA TPEXWIEH C

TPEéXwieH HEOTPULATENIbHBIM JAUCKPUMUHAHTOM HpPH HEOOXOJUMOCTU C

(549) OIOPOH Ha alrOPUTM IIPaBHIIA.

Adareopanyeckne | Anredpanueckas qpoOb. JlomycTUMbIE 3HAaUEHUs IEPEMEHHBIX, | 3amuchIBaTh aireOpandeckre BeipakeHus. HaxoauTb 00sacTb

BBIPaKEHUSI. BXOJISIIIMX B anreOpandeckue BoipakeHusi. OCHOBHOE CBOMCTBO | ONIPENEIICHNs PAllHOHATIBHOTO BBIPAKEHUS.

Adaredpanyeckass | anredpaunueckoi 1poou. CokpaiieHue Apooeil. BbINOJHATH YKCTIOBBIE MOACTAHOBKH M BBIYMCJASATH 3HAYCHHE

ApoOL CrnoxeHue, BbIUMTAHUE, YMHOKEHUE U JeJIeHne | IpoOH, B TOM YHUCIIE€ C TOMOIIbIO KaIbKYJISTOpA.

(15 ) anreOpanyeckux apoOei. IIpeoOpazoBanue BbIpakeHUil, | POPMYJIMPOBATH OCHOBHOE CBOMCTBO ajire0OpandecKoi 1poou u

coJiepKalux aaredpanyeckue Apoou. NPUMEHSTH €T0 JUIs IpeoOpa3oBaHus IpOOeH.

BbInoJHATL JelicTBUSL C  anreOpandyeckuMu ApoOsIMH  TIpH
HEOOXOJMMOCTH C HampaBisiiolied nomouibto. IlpuMensarTs
npeoOpa3oBaHus BBIPAXKEHUH IS pelieHus 3aiad. Buipaxkarth
nepeMenHble u3 Qopmyn (PU3NYECKHX, TEOMETPHUYECKHX,
OIKCHIBAIOUINX OBITOBBIE CUTYyallMHd) MPU HEOOXOAMMOCTH C
HaIlpaBJAIOIIEH IOMOLIBIO.

YpaBHeHnust KBanpaTtHoe ypaBHeHue. HenonHoe kBagpaTHOe ypaBHeHue. | Pacmo3HaBaTh KBaipaTHBIC YPaBHEHUS.

U HEPaBEHCTBA. dopmyJia KOPHEN KBAIPATHOrO ypaBHEHUs. Teopema Buema. |3anucbiBaTh (OPMYJY KOpPHEH KBAApaTHOTO YpPaBHEHMS;

KBaapaTtHbie Perienue ypaBHeHM, CBOIAIINXCS K KBaApaTHbIM. [IpocTeiiiiue | pemiaTh KBaJgpaTHble YPABHEHUs]I — IIOJIHbIE U HETOJHbIE (C

YPaBHeHHUA JpOoOHO-palOHAIbHbIE YPABHEHUS. UCIOJIb30BAHUEM CIIPABOYHOM MHPOPMALINN).

(154) Pemenne TEKCTOBBIX 3aJjad € TMOMOIIBIO KBaJpaTHbIX | [IpoBoauTh mpocreiilmime  Mccel0BAaHUS  KBaJpaTHbBIX
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YpaBHEHUM.

YpaBHEHUM.

PemiaTe ypaBHeHMsl, CBOJSIIMECS K KBAJIPAaTHBIM, C IIOMOUIbIO
npeoOpa3oBaHUil ¥ 3aMEHON MEPEMEHHON C OMOPOM Ha aITOPUTM
MpaBuia.

Ha0aronate M aHaIM3MpoOBaTh CBSA3b MEXIYy KOPHAMHU H
KO3 PHUIHEHTAMH KBaPaTHOTO YPaBHEHHUSI.

Ipumenamo meopemy Buema ons peuienus
3a0ay (¢ ucnonb308aHuem oopaszya,).

Pemats TekcTOBBIE 3aJayHM  aNreOpandecKHM CIIOCOOOM:
NEPEXOUTh OT CJIOBECHON (OPMYIMPOBKH YCIOBUS 3a/aud K
anredpandyeckol Mojaenu MyTEM COCTaBJICHUS ypaBHEHUS (Ipu
HEOOXOAMMOCTH C  HAaIlpaBiAIOUICH IOMOIIBIO);  pelaTh
COCTaBJIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ HCTOPUEH pa3BUTHS anreOphl.

YpaBHeHnust JluneliHoe ypaBHEHHE C JBYMs IEpEMEHHBIMHU, €ro Tpaduk,| Pacmo3HaBaTh JMHEHHBIC YPAaBHEHUS C ABYMS TIEPEMCHHBIMH.
U HepPaBeHCTBA. IIPUMEPBI PEIICHNS YPABHEHU B LIEJIBIX YUCIAX. Crpouth rpaduku JIMHEHHBIX YpaBHEHUI, B TOM 4HCIE
Cucrembl Pemenne cucreM JBYX JIMHEHHBIX YpaBHEHHH C JABYMs|HMCHOJIb3ysi HU(pPOBbIe pecypcbl (IIpU HEOOXOIUMOCTH C
YPaBHEHUI nepeMEHHBIMH. [IpUMepBbl pEelIeHHsT CHCTEM HEJIMHEHHBIX | OMOPOM Ha aIrOPUTM yUEOHBIX 1eHCTBH).
(13 v) YPaBHEHUH C ABYyMS IIEPEMEHHBIMHU. Pasiimyarte napajulelIbHbBIE U IEPECEKAOIUECS IPSIMBIE 10 UX
I'paguueckas  unmepnpemayusi  ypagwenuss ¢ 08YMs|yPaBHCHHAM.
nepemMeHHbIMU U CUCTEM YPABHEHUTl C O8YMsl NepeMEeHHBIMU. Pemiare cucreMbl [ABYyX JIMHEHHBIX YpPaBHEHMHM C JByMs
Penienne TEKCTOBBIX 3a4a4 C IOMOIIBIO CUCTEM YPaBHEHHM. IIEPEMEHHBIMU NTOJCTAHOBKOW U CIIOKEHHUEM.
Pemiate npocreiiime CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUMU
HE SIBJIAETCS IMHEWHBIM IPU HEOOXOIUMOCTH C HalpaBIIsoLIeH
ITOMOIIBIO.
Ilpusooums  zpagpuueckyrlo  unmepnpemauuro  pewieHus
YpasHeHusi ¢ 08YMs NePeMEeHHbIMU U CUCTNEM YPAGHEHUIL C O8YMSl
nepemeHHbIMU.
Pemath TekcTOBBIE 32124 ANTeOpanyecKM CIIOCOOOM.
YpaBHenust UuciioBbIE HEPABEHCTBA U UX CBOMCTBA. DopmyIHpoOBaTH CBOJiCTBA YUCIIOBBIX HEpPABEHCTB,

H HEPAaBCHCTBA.

HepasenctBo ¢ ogHo# nepemMeHHOM. JInHeiiHble HEpaBEHCTBA C

WTIOCTPUPOBATH UX HA KOOPJIUHATHON MPSIMOM.
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HepaBencrBa OJIHOW TepeMeHHOW U ux penieHue. CUCTeMbl JTUHEHHBIX IIpumeHATHL CBOMCTBA HEPABEHCTB B XO€ PEIICHUS 3aa4.
(12 v) HEPABEHCTB C OJTHOW IEPEMEHHOM U UX PELICHUE. Pemiars uHElHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
N3o00paxkenue penieHus: IMHEWHOT0 HEPABEHCTBA U MX CHUCTEM | M300pa)kaTh PEIlIeHNe HEPABEHCTBA Ha YMUCIIOBOU MIPSIMOA.
Ha YKMCIIOBOM IPSIMOIA. Pemathb crcTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh pelIeHUue

CHUCTEMBI HEPABEHCTB HA YMCJIOBOW MIPSIMOM MPU HEOOXOAMMOCTH
C BU3YaJIbHOM ONOPOH.

DyHKIUH. [Tonsitue dynknuu. OOIaCTh ONpENEIeHUs U MHOKECTBO HUcnoab3oBath  (QYHKIMOHAIBHYIO  TEPMHUHOJOTHI0O M

OcHoBHbBIE sHaueHui Gpyakmun. CriocoOwl 3a1aHus QYHKITHIA. CHMBOJIMKY.

MOHSATHS I'paduk Pynkuuu. CBoiicTBa GYHKIMH, UX OTOOpakeHHE Ha | BRIYMCAATH 3HAYeHMss (QYHKIWH, 3aaHHBIX (Gopmyaamu (pu

(59) rpaduke. HEOOXOJIMMOCTH  HCIIOJIb30BATh  KAJIBKYJSITOP); COCTABJSITH
Ta0JAMUbI 3HAYEHUI (QYHKIINH.
Crpouts no Toukam rpadpukn QyHKIUA.
OnuckiBaTh cBOlicTBa (YHKIIMM Ha OCHOBE €€ rpaduueckoro
MpEeICTaBICHUs] MpPU  HEOOXOOUMOCTH C  HaIlpaBIISIOIICH
MTOMOIIIBIO.
HUcnoab3oBath  (QYHKIIMOHAIBHYIO  TEPMHUHOJOTHI0O M
CHMBOJIUKY.
HccaenoBath mpumepbl Tpa@UKOB, OTPAKAIONINX PEATbHBIC
npouecchl U siBieHUs. IIpuBOAUTH NpPUMeEPBI MPOIECCOB U
SIBJICHUM C 33JJaHHBIMH CBOMCTBAMHU.
Hcnosib30BaTh KOMNBITEPHBbIE MPOrPAMMBI 7151 TOCTPOSHUS
rpadukoB QyHKIMIA U U3yUYEHUS UX CBOHUCTB

DOYyHKIUH. Urenne wu mnoctpoeHue rpapukoB ¢ynkuuid. [Ipumepsl| Haxoguth ¢ momoubio rpadpuka QyHKIMHA 3HAYCHUE OJTHOH U3

YucsioBbie rpadukoB GyHKINN, OTPAKAIOIIUX PEATbHBIEC MTPOIIECCHI. paccMaTpuBaeMbIX BEJIMYMH 110 3HAYEHUIO IPYTOH.

bynkuun OyHKINH, ONUCHIBAIOLINE MPSMYIO u oOpaTtHyio | B HECOXHBIX cilydasx BbIpaxaTb (OpPMYJI0ii 3aBUCMMOCTh

(9 9) MPOTMOPIIMOHANILHBIC 3aBUCUMOCTH, UX rpaduku. ['unepbona. | MEXIy BETUYUHAMHU.

I'padux Gyskupmy = x>
Oyaxkmm y = X2,y = X3,y = VJ/x, ¥ = ’f)—é epaguueckoe

peulerue YypasHeHuti U Cucmem ypasHeHul.

OnuceiBaTh XapakTep MW3MEHEHUS OJHOU
3aBUCHUMOCTH OT U3MEHEHUS ApYyroi

Pacno3naBarpb Buiabl wusydaembix GyHkumid. [loka3piBaTh
CXeMATHYeCKH II0JIO)KEHWE Ha KOOpPAMHATHOM IIOCKOCTU

rpa¢ukoB (GyHKIUH BUga: y = X2, y = X3,

BCINYHNHBI B
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y=Vx y =k

Hcnosb30BaTh (PYHKIHOHAJIBHO-TPAQHYECKHUE
NPeACTABJICHHA I PEIICHUS U UCCIICNOBaHUS YPaBHEHUN U
CHUCTEM YPaBHEHUI.

IIpuMensite nM@poBbIe pecypebl A OCTPOEHUS rpaduKoB
GyHKIMA.

IToBTOpEHME
H 00001eHIe
(6 9)

HOBTOpeHI/Ie OCHOBHBIX IIOHSATHH U MCTOOOB KYPCOB 7u8

KJ1accoB, 0000I11IeH1E 3HAHUIA.

IIpuMeHATH CcMOCOOBI CpPaBHEHUS YMCEN, BBIYUCICHUM,
Ipeo0pa3oBaHM BBIPAKEHUI, PEILICHUS] YpaBHEHHI.
OcymecTBIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JACHCTBUA U
CaMOIIPOBEPKY pe3ysibTaTa BBIYHMCICHUM, MpeoOpa3oBaHUiA,
IIOCTPOEHHUH.

Pemiare 3agauyMm M3  peaJbHOM KHM3HH, NPHUMEHATH
MaTeMaTUYECKUE 3HAHUS JUIA pelleHusd 3a7a4 U3 JIpYyrux
MIPEAMETOB.

PemaTh TekcTOBBIE 32/1a4H, CPABHUBATH, BLIOMPATDH CIOCO0OLI
pelieHus 3a1a4u.

8 kaacc (He menee 102 )

Ha3Banmue
pasnesa (TemMbl)
Kypca (4Mciio

OcHoOBHOe coiep:KaHue

OcHOBHBIE BU/IbI IEATEJIbHOCTH 00YYAKOLIUXCS

4acoB)
Ynciaau PaumoHnaneHble uncna, uppayuouanvHvle ducida, koweuusvle u|Pa3BUBaTL NpeaCcTaBJIeHHMsl O YWCIaX: OT MHOXKECTBa
BbIYHUCJIEHHS. beckoHeyHble decsimuunvle opoou. Mmuoowcecmeo | HaTypalIbHBIX YUCET 10 MHOYKECTBA ICUCTBUTEIBHBIX YHUCEIL.
JleiicTBUTEIbHDBIE | OelicmeumenvHblx  uucen; Oeticmeumenvhvle uwucia Kak| O3HAKOMHUTbCS c BO3MOKHOCTBIO MIPEICTABICHUS

yucjia

beckoneunvle decsimuynvle 0podu. B3aumno 00HO3HAYHOE

JEWCTBUTEIILHOTO YHCIia KaK OECKOHEYHOM NIeCATHYHON Tpo0u,
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(9 9) coomeemcmeue Mextcoy MHONCECHEOM OelCMEUMeNbHbIX Yucell | IPUMEHITh JICCSATUYHbIE TPUOIMKCHUS PAlMOHAIBHBIX H
U MHOJHCECMBOM MOYEK KOOPOUHAMHOU NPIMOLL. VPPALMOHAIIBHBIX YNCEN.
Cpasnenue  OeuicmeumenvHblX — uucen,  apugmemuyeckue|3anucovléams, cpagHusamo u ynopaoouueamp
oelicmsust ¢ 0elicmeumebHbLMU YUCTIAMU. oeticmeumenvHvle YUCA.
[TpubnnxEHHOE 3HAaUEHUE BETMYMHBI, TOUHOCTb IPUOIMIKEHNS. | BLINOJHATB, coueTass YCTHbIE M TMHUCHMCHHBIC TMPHEMBI,
Oxpyrnenne wuucen. Ilpukuaka u  oOLEHKAa pPe3yabTaToB | apuMeTHYecKHe AeiiCTBUS C pPalUOHAIBHBIMH YHCIIAMH,
BBIUMCIICHUH. HAXOAWTh 3HAYCHUS CTENEHEH C LEIbIMU IOKa3aTesIMU U
KOpHEN; BBIYMCJIATH 3HAYCHNS YUCIOBBIX BBIPAKEHUN.
Honyuyurs mnpeacraBjieHHe O 3HAYUMOCTU JICMCTBHUTEIBHBIX
qlcell B IPaKTUYECKOH €ATEIbHOCTH YEI0BEKa.
AHAJIM3UPOBATh M [eJIaTh BbIBOABLI (I0C/I€ COBMECTHOIO
aHaJM3a) O TOYHOCTH MPHUOIMIKEHHs JAEHCTBUTEIBHOTO YHCIIA
IIPU PELICHUH 3a/1a4.
OKpyriiTh ICHCTBUTEIbHBIE YKCJIA, BBINOJHATH NPUKHIAKY
pe3yipTaTa  BBIYHMCICHHW, OWEHKY 3HAYEHUH  YHUCIOBBIX
BBIPAKCHU.
3HAKOMHUTBHCS C UCTOPUEN Pa3BUTHS MATEMATHKH.
YpaBHeHus JInneliHoe ypaBHeHUe. Pernienne ypaBHEHH, CBOSAIIUXCS K OcBauBaTh, 3aNOMMHATL W NPHMEHATH TIpaduueckue
U HePaBEHCTBA. JIMHEUHBIM. MeTOAbl IIPU PELICHUM ypPAaBHEHUM, HEPABEHCTB U HUX CUCTEM
YpaBHeHus KBangpatHoe ypaBHeHue. Pemienne ypaBHeHHIA, CBOIAIIMXCS |(IPU HEOOXOAMMOCTH C OMNOPOH Ha alropuT™M ydeOHBIX
¢ OHOM K KBaJpaTHbIM. bUKBapaTHbIC YpaBHEHUS. NencTBH).
nepeMeHHOMH Ilpumepovr  pewenus ypasHenuu mpemveu u demeépmou | PacmosHaBaTh LeNble U IPOOHBIE YpaBHEHUS.
(14 ) cmenenetl pasnodcenuem Ha MHONCUMENU. Pemath JMHeiiHble W KBaJpaTHbIe YPABHEHHUs, YPaBHEHUS,
Pemenne qpoO6HO-paliMOHAIbHBIX YpaBHEHUH. CBOJMINMECS K HHUM, MpocTeile IpoOHO-paliiOHaIbHbIE
Pemienue TeKCTOBBIX 33/1a4 aNreOpandecKuM METOIOM. YpaBHEHUS.
IIpennaraTs BO3MOXKHBIE CIIOCOOBI pElIeHUs TEKCTOBBIX 3ajad,
o0cy:kIaThb HMX M PpelaTb TEKCTOBbIE 3aJayd pPa3HbIMU
CIIOCO0aMH.
3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHS MAaTEMaTUKU
YpaBHeHus JluneliHoe ypaBHEHHUE C JBYMS NIEPEMEHHBIMU U ero rpaduk. | OcBamBaTh U IPUMEHSITh IPUEMBI PEIICHUS CUCTEMBI JIBYX

H HEPpaBE€HCTBA.

Cucrema IByX JIMHEWHBIX YPABHEHUM C JByMS IEPEMEHHBIMU U

JIMHEHHBIX ypaBHeHI/II;'I C ABYM: IICPECMCHHBIMU U CUCTEMbBI IBYX
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CucreMbl

e€ pemeHue. Pemenne cucrteM IByX ypaBHEHMH, OJHO U3

ypaBHCHHﬁ, B KOTOPBIX OJHO YPABHCHUEC HEC ABJIACTCA JIMHEHHBIM

YPaBHEHUi KOTOPBIX JINHEWHOE, a IPyro€ — BTOPOU CTENEHH. (mo BU3yasbHOIl omope).
(14 ) I'padrueckas uHTEpIIpEeTaLIUs CUCTEMBI ypaBHEHUH ¢ 1ByMs | Mcmoab30BaTh (QyHKIIMOHAIBHO-TpAQUIECKUE TMPEACTABICHUSI
MEPEMEHHBIMHU. JUISl peLllICeHUs M UCCJIeIOBAHMS YPABHEHUN U CUCTEM.
Pemmennie TeKCTOBBIX 3a7a4 aJIreOpanvdecKiuM CIIOCOOOM. AHAJIM3MPOBATH TEKCTHI 32/1a4, peliaTh UX alreOpandecKuM
Croco0OM: MepexoauTh OT CIOBECHOU (hOPMYJIHUPOBKU YCIOBUS
3aauu K anreOpanyeckoi MoJIeNId MyTEM COCTABICHHS CUCTEMbI
YpPaBHEHUI; pelaTb COCTaBICHHYK) CHCTEMY YpaBHEHHIA;
HHTEPNPETUPOBATH PE3YJIbTAT.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS MAaTEMATHKU
YpaBHeHus UYuciioBble HEPABEHCTBA U UX CBOMCTBA. Yurath, 3anucbiBaTb, MNOHUMATh, WHTEPNPETHPOBATH
U HepaBeHCTBa. JIuHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHON U UX PEIICHHE. |HEpPaBEHCTBA; UCTIOIb30BAaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
HepaBencrBa CucTtembl TUHEHHBIX HEPABEHCTB C OJHOW NEPEMEHHON W UX | BLIMOJHATH MpeoOpa3oBaHUs HEPABEHCTB, HCMOJIb30BATh IS
(16 u) peleHue. npeoOpa3oBaHUs CBOMCTBA UNCIOBBIX HEPABEHCTB.
KBagparHble HEpaBEeHCTBA U UX PEIICHUE. Pacno3naBarth JMHEITHBIE U KBaIpAaTHbIE HEPABEHCTBA.
I'padvueckass  uHTeprpeTanusi HEpaBeHCTB M cucTeM | Pemath  JTUHEHHBIE  HEPABEHCTBA, CHUCTEMBI  JIMHEHHBIX
HEPaBEHCTB C JIByMs IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIINUX KBAIPATHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAATh MOJIYYCHHBIC PEIICHUS.
H300paxkaTh penieHue HEPABEHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCJIOBOM TMPSAMOM, 3amMCbhIBATh PEIICHUE C TOMOIIBIO
CHUMBOJIOB.
Pemarth kBagpaTHBIC HEPABEHCTBA, UCIIONIB3Ys rpadudecKue
IIPEICTABICHMS.
OcBanBaThb M MNPUMEHSATh HEPABCHCTBA TMPU PEIICHUHU
Pa3JIMYHBIX 33/1a4, B TOM YHUCJIE€ MPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIIUN KBanparnunas ¢ynkius, e€ rpaduk u cpoiictBa. Ilapabona, | Pacno3naBaTh BHIbI U3y4aeMbIX (DYHKIHiT, HITIOCTPHPOBATH
(16 ) KOOPJIMHAThI BEPIIMHBI TapadoJbl, OCb CHMMETPUH NapaloJIbl. |CXeMATHYEeCKH, 00bSICHAThL PACIIONOKCHHE HA KOOPAWHATHOMN

CreneHHble (YHKINU C HATYpaJbHBIMU MTOKa3aTeNsAMH 2 U 3, UX
rpaduKy 1 CBOWCTBA.
Ipaduxu pysxumit: y =kx,y = kx + b,,y = ax®,y = ax®,y

=xy =k
X

wiockocTH rpadukoB ¢pyHkimid Buna:y = kx,y = kx + b,,y =

ax?, y = axd,

Y = vX, Y = — B 3aBUCHMOCTH OT 3HAYEHUH KO3()PUIIUEHTOB;
X

OMUCKHIBATH UX CBOMCTBA.
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Pacno3naBaTth KBagpaTHUHyO QyHKIHIO 110 hopmyIie.
IIpuBoauTL mNpHMepbl KBAaJPAaTUYHBIX 3aBUCUMOCTEH U3
peanbHON )KU3HHU, (PU3UKH, TEOMETPHUH.

BoisiBasiTh 1 0000111aTh 0OCOOCHHOCTH Tpaduika KBaApaTHUIHOM
Gyskmum y = ax? + bx + C (mpu HEoOXOAMMOCTH C
HaIPaBJIAIOIIEH TOMOIIBIO).

CTpouTh 1 H300pakKATh CXeMATHYeCKH rPaUKH KBAIPATUIHBIX
(yHKImit, 3a0aHHBIX popMynamMu Bugay = ax’,y = ax? + q, Y
=a(x + p) y = ax’> + bx + ¢ (Ipu HEOOXOJUMOCTH C
BU3YaJbHOU ONOPOH).

AHaJIM3MPOBATH U IPUMEHSTH CBOICTBA U3YyUEHHBIX (DyHKUIUN
IUIE WX TIOCTPOEHUs, B TOM 4YHCIE C IOMOIIBIO LU(PPOBBIX

pecypcoB.

YucioBble
MOCJIEeI0BATEIBHOC
™

(15 u)

ITonsgaTrne 4ucI0BOI OCIENOBATEILHOCTH.

3aaHue TMOCeN0BaTeIbHOCTH PEKYPPEHTHOW GopMyloi u
dbopmyIoit N-To wieHa.

ApudmeTrndeckas ¥ reoMeTpuaeckas mporpeccuu. @opmysi N-
ro 4wieHa apu(pMETHUYEeCKOH U T€OMETPUUYECKOM MpOorpeccuid,
CYMMBI NIEPBBIX N YJIEHOB.

H3obpadicenue unenos apugmemuueckol u ceomempuyeckou
npozpeccutl MmouKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinwiii u IKCNOHEHYUATBHBIU POC.

Cnoorcrvle npoyenmeol.

OcBauBaTh M NPUMEHSATH HHJEKCHbIE 0003HAUYECHUS, CTPOMThH
peyYeBble BBICKA3BIBAHUSI C HCIIOJIB30BAaHUEM TEPMHUHOJIOTHUH,
CBSI3aHHOM C ITOHATHEM I10CJIE10BATEIbHOCTH.

AHaIM3MPOBaTh GOpPMyYITy N-TO YIeHA OCJIEJ0BATEIIbHOCTH WIIH

PEKYPPEHTHYIO bopmyiry U BBIYMCJISTH YJICHBI
MOCIeIOBAaTeIbHOCTEH,  3aJaHHBIX  ATUMH  (hopmyramu.
YcranaBauBarth 3aKOHOMEPHOCTH B MMOCTPOCHUU

MOCJIEIOBATENILHOCTH, €CJIM BBIMHCAHBI MEPBbIE HECKOJIBKO €€
YJICHOB.

Pacno3naBath  apu(MeTHUYECKYID U TE€OMETPUUYECKYIO
MIPOrPECCU MPU Pa3HBIX CIIOCO0AX 3a/aHUS.

Pemath 3amauu ¢ wucnonb3oBaHweM GOpMyll N-TO 4YieHa
apuMeTHyecKoil U TEeOMETPHUYECKOHW MpOrpeccuid, CyMMBbl
MEPBBIX N YWIEHOB C ONOPOIi Ha CIIPABOYHYIO MH(OPMALIUIO.
H3o0pasxicamb  unenvl nocie008amenbHOCMU  MOYKAMU —HA
KOOPOUHAMHOU NAOCKOCHIU.

PaccmaTpuBaTh npuMepbl NPOLECCOB U SIBJIEHUI U3 peallbHOU
KU3HHM, WUIIOCTPUPYIONIME HW3MEHEHHE B apuMeTHUecKoit
MPOTPECCHHU, B TEOMETPUUYECKON IPOTPECCUH; U300paicams
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coomeemcmayoujue 3a8UCUMOCMU 2papuiecKu.

Pemath mnpocreiilme 3agayM, CBS3aHHBIC C YHCIOBBIMH
MOCTIEIOBATEILHOCTSIMA, B TOM YHCJE 33Ja4dl U3 peabHON
KU3HH  C  HCTOJb30BAaHHMEM  IHUQPPOBBIX  TEXHOJOTUHU
(2JIEKTPOHHBIX TAOIHII, TPaUIECKOTO KATBKYJISATOPA U T.I1.).
Pewams 3a6alm HA CJI0JCHblEe NPOYEHNIblL, 6 NMOM Yucjie 3adaqu
U3 peanbHoll NPAKMUKU (C UCHOIb308AHUEM KATbKYIAMOPA).
3HAKOMHTHCSI ¢ HCTOPHUEH Pa3BUTHSA MATEMATHKHU.

IloBTOpEHme,
00001EHHE,

CUCTEeMaTHU3aNuA

3Haﬂnﬁ1

(18 1)

UYUucaa u BbIYHCIeHHs (3alUCh, CPaBHEHHWE, JCHCTBUS C
}lel\/IICTBI/ITeJ'II)HBIMI/I YucCiiaMH, 4YUCIIOBas IIpsAMas; IIPOLICHTHI,
OTHOIICHHMS, TIPOTIOPILIUH; OKPYTICHHUE, IPUOIIKEHHUE, OIICHKA,
pellleHre TeKCTOBBIX 3a/1a4 apu(PMETHIECKHM CIIOCOOOM).

Auaredpanueckue BBbIPaKeHHU S (mpeoOpa3oBaHue
anredpanyecKux BbIPAKEHUH, 101y CTUMBbIE 3HAUEHUS).
@yHkuMM (IIOCTPOCHHME, CBOWCTBA M3YUYEHHBIX (DYHKUUMH;
rpauyeckoe pereHne ypaBHEHHH U UX CHCTEM).

OnepupoBarh MNOHATHAMHU. MHOXECTBO, IOJMHOXECTBO,
oriepaIuy HaJl MHOKECTBAMU; HCMOJIL30BaTh Ipaduueckoe
MPEACTaBICHUE MHOXKECTB JIJIsl ONTMCAHUS PEAJIBHBIX TPOLIECCOB U
SIBJICHUH, IPU PEIICHUH 3a7a4 U3 APYTUX yU4eOHBIX MTPEAMETOB.
AKTYaJIM3HMPOBATh TEPMHHOJIOTHIO M OCHOBHbIE 1€l CTBHUS,
CBSI3aHHbIE C YUCJIAMM. HATypajbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHWCIa, IEIUMOCTbh HATypaJbHBIX YUCEN, MPU3HAKU
JEIUMOCTH, 1IeJI0€ YUCIIO0, MOJYJIb YUCIA, OOBIKHOBEHHAs U
JecsaTHYHas ApoOu, CTAaHIAPTHBIN BHUI YKca, apupMETHUCCKHA
KBaJpATHBIA KOPEHb.
BoInoHATS 1eiicTBUS, CPABHUBATH M YIIOPSA0YUBATH YKCIIA,
MPEACTABIATh, YHCIa Ha KOOPAMHATHOM TPSMOHM, OKPYIJIATH
YUCJia; BBINOJHATH TNPUKUAKY M OIEHKY pe3yjibTaTta
BBIYHMCIICHH.
PemiaTh TeKCTOBBIE 32/1a4H apU()METUIECKUM CTIOCOOOM.
PemaTe npakTuyeckue 3aia4u, CoAepKallye NpOLUEHTHI, 10U,
YacTH, BBIpAXKAIOUIUE 3aBUCUMOCTH: CKOPOCTh — BpEeMSI —
paccTosiHMe, II€Ha — KOJIMWYECTBO — CTOMMOCTh, OOBEM
paboTel — BpeMsi — MPOU3BOAMTEIBHOCTH TPy/Ia.
Pa30upaTh peasibHbIC )KU3HEHHbIC CUTYallNH, ()OPMYJTHPOBATH
WX Ha S3bIKE€ MAaTEMAaTHK{, HAXOAUTb PEIICHHE, MPUMEHSS
MaTeMaTHUYECKUI annapar, HHTepIpPeTHPOBATh PE3YJIbTAT
OnepupoBaTh NOHSATHUSIMM. CTEIICHb C IIEJIBIM TOKAa3aTeseM,
apudmeTnuecKkuil KBaJpaTHBI KOPEHb, MHOTOYJIEH,
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anredpanveckas 1po0b, TOKIECTBO.

BbINOHATL OCHOBHBIE JAEHCTBHUS: BBINOJIHATH PacuéThl IO
¢dopmynam, mpeoOpa3oBbIBaTh LEJIbIE, JPOOHO-pAIlMOHAIbHBIC
BBIDQ)XKEHUSI M BBIPAKEHHA C KOPHSAMH, PpEalu30BbIBATH
pa3ioKeHue MHOTOWIEHAa HAa MHOXXUTENIH, B TOM YHCIE C
UCIOJb30BaHUEM (OPMYJI PAa3HOCTH KBAJIpaToB M KBaJpara
CYMMBI U pa3HOCTH (C OIOpOW Ha CIPAaBOUHYIO MH(OpMAIHUIO);
HaXOJUTh JONyCTHMbIE 3HAYEHUS MEPEMEHHBIX Uil JpOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MopeanpoBaTth ¢ MOMOLIBIO (OPMYJT peajbHbIE MPOLECCHl U
SIBJICHMSL.

OnepupoBaTh NOHATHAMM: QYyHKIMS, TpaduK QYHKIUH, HYIH
(GyHKIMH, MPOMEXYTKHM  3HAKOIOCTOSHCTBA, IIPOMEXYTKH
BO3pacTaHus, yObIBaHMs, HAUOOJbIIEe U HAMMEHBIIIEE 3HAUCHHS
GbyHKIHH.

AHAJIU3UPOBATh, CPABHUBATD, 00CYK/IATh CBOIICTBA (DYHKIIHIA,
CTPOUTH UX TpadUKH.

OnepupoBaTh NOHATHSAIMHU. TpsiMas MPONOPLUOHATBHOCTb,
oOpaTHass  NPONOPLUUOHAIBHOCTb,  JIMHEWHas  (QyHKUHSA,
KBaJpatu4Has QyHKIusA, mapabdoina, runepooa.

Hcnoan3oBarsh rpadukm 11 ONpeaeieHUsI CBOMCTB, TPOIIECCOB
W 3aBUCUMOCTEH, UId pEmeHHs 3aJad W3 JPYTHX Y4eOHBIX
IPEIMETOB M pEAIbHOW KH3HH;, MOAEJIHMPOBATH C IOMOIIBIO
rpaMKOB peasibHbIE MPOLECCHI U ABICHMUSL.

Boipazkath ¢popMyJIaMH 3aBUCUMOCTH MEX1Y BETMUUHAMU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPHUSA» (110 I'OJAM OBYUYEHMUA)

7 knacc (He MeHee 68 )

HasBanmue
pa3aeJia (TeMbl)

OcHoBHOe conep:kanue

OcHoOBHBIE BU/IbI IEATEJIbHOCTH 00YYAKOIIUXCS
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Kypca (4ucjio

4acoB)
Ipocreiimmue [Ipocreiinme reoMeTprHuecKiue 0OBEKTHI: TOUKH, MIPSIMBIE, JTy4H | POpMYJIMPOBATH OCHOBHBIC MOHITHS U OTPEICICHHUS.
reoMeTpuyecKre | ¥ yriibl, MHOTOYTOJbHUK, IOMaHasl. Pacno3snaBath  M3yueHHBIE  TeoMeTpuueckue  (Qurypsi,
durypsi CMeEXHBIC M BEpTUKATIBHBIC YTJIBL. onmpefeassTh WX B3aWUMHOE PACIIOJIOKCHHE, BBINMOJHATH
H UX CBOMCTBA. Pabora ¢ mpocTeiiimmmMu yepTeKaMu. 4epTéX MO YCIOBUIO 33a/1auMl (C HMCIIOJIb30BAHUEM CMBICTIOBOM
HN3mepenne V3mepenue JTWMHEWHBIX W YIJIOBBIX BEJIWYHMH, BBIYHCICHHUE |OMOPHI: HABOJIIME BOMPOCH HW/WIM QITOPUTMA yYCOHBIX
reOMeTpUYeCKUX |OTPE3KOB H YTJIOB. NEHCTBHH).
BEJIHYMH [Mlepumerp w  miomaas  Guryp, cocraBieHHBIX U3 | [IpoBOAMTH MpOCTEHIIIHE TTOCTPOCHUS C IIOMOIIBIO ITUPKYIIS U
(14 4) IPSAIMOYTOJIbHUKOB. JIMHEUKH.
HN3mepaTh TMHEHHBIC U YTIIOBBIC BETUYMHBI TEOMETPUICCKUX U
MPAKTUYECKUX 0OBEKTOB.
OmnpeneasasTh «Ha TIJa3» pa3Mepbl pPEATbHBIX OOBEKTOB,
NMPOBOIUTH TPYOYIO OIIEHKY UX Pa3MEpOB.
PemiaTh 3a7aun Ha BBIUMCIICHHE JJIMH OTPE3KOB U BEIUYHH
VTJIOB.
PemaTh 3a/1aun Ha B3aMMHOE PACIIOIOKEHNE T€OMETPHUECKHIX
uryp.
IIpoBoauTH KIacCU(UKAINIO YTIIOB, BBIYUCJSITH JINHEHHBIC U
VTJIOBBIC BCIIMYMHBI, MPOBOAUTH HECJI0KHbIE HEOOXOIUMBIC
JI0Ka3aTeNbHbIE PACCYKIACHHUS.
3HAKOMHTBHCS C UICTOPHEH pa3BUTHS reOMeTPHUH.
TpeyronbHUKH [lonsiTue 0 paBHBIX TpEYrojbHUKAX U  IepBUYHBIC | Pacmo3HaBaTh mapbl PaBHBIX TPEYTOJIBHUKOB HAa TOTOBBIX
(22 9) MPEJICTABICHUS] O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |deprekax (C yKkazaHHEM MPU3HAKOB) MPH HEOOXOTUMOCTH C

IIPU3HAKA PABEHCTBA TPEYTOJBbHUKOB.
IIpu3Haku  paBeHCTBA  NPSAMOYTOJBHBIX  TPEYTOJILHUKOB.
CBOICTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIBHUKA.
PaBHOOeIpeHHBIE U PABHOCTOPOHHHE TPEYTOIbHUKY. [Ipu3Haku
U CBOICTBA paBHOOEAPEHHOI'O TPEYTOJIbHUKA.

[IpoTuB Oonbleli CTOPOHBI TPEYrOJbHUKA JIEKHUT OONBIIUI
yTOI.

BHU3yaJIbHOW OTIOPOiA.

BeiBoguth  crneactBus  (PaBEHCTB  COOTBETCTBYIOILIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.

®opMyJIHpOBaTH OIpEIECIICHUS: OCTPOYTOJIbHOTIO,
TYHOYTOJIBHOTO, MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OHMCCEKTPUCHI, BBICOTHI,
MeJuaHbl TpPEyroJbHUKA; CEpPEMHHOTO IMepHeHANKYJsipa
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[Ipocreiiine HEpaBEeHCTBA B T'E€OMETPHH.
mpeyeonvHuka. Hepasencmeo nomaroti.

[IpsIMOYTOJTBHBIN TPEYTONBHUK C yritoM B 30°.
IlepBble MOHATHS O 1OKA3aTEIBCTBAX B TEOMETPUMU.

Hepasencmeo

OTpe3Ka; MepuMeTpa TPEYroJbHHKA MPH HEOOXOJUMOCTH C
OIIOPO¥i Ha aJITOPUTM ITPaBHJIA.

®opMyHpoBaTh CBOWCTBA W MNPU3HAKA PABHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpouTh YepTeKH, pemaTh 3a4a4M C TIOMOIIBI0 HAXOKICHUS
PaBHBIX TPEYTOJbHUKOB.

IIpumeHsaTH NIpU3HAKU paBeHCTBa IIPSAAMOYTOJIBHBIX
TPEyrojbHUKOB B 3a7a4yax (C HCIOJIb30BAHHEM CMBICIIOBOM
OIIOPBI: HABOAAIIHUE BOIPOCHI I/I/I/IJII/I ajropurmMa yqe6Hbe
JCHCTBUH).

Hcnoab3oBath 1MAPOBBIE pecypechl I UCCIeT0BAHUS
CBOWCTB M3y4aeMbIX puryp.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHSI TCOMETPHUH.

MMapannenbHbIe
npsiMble, CyMMa
yIJI0B

[TapannensHble TpsiMble, MX cBoiicTBa. HakpecT mnexaiue,
COOTBETCTBEHHBIC U OJTHOCTOPOHHHUE YTJIbl (00Opa3oBaHHBIC MTPH
MepeceueHNH MapaieIbHBIX IPSIMBIX CEKYIIEH).

@®opmMyJIMPOBAaTH  NOHATHE  IMAPAJUICIBHBIX
HAXOAMTH IPAKTUYECKUE IIPUMEPBI.
M3yuaThb cBoiicTBa yriioB, 0Opa30BaHHBIX IMpPH ITEPECEUCHUU

IIPSIMBIX,

TPeyroJbHUKA IIpu3Hak  nmapaJuleIbHOCTH  NPSAMBIX — 4E€pE3  PABEHCTBO |[1apajuICNIbHBIX MPSMBIX CEKYILEH
(14 ) pPacCTOSTHUI OT TOYEK OJTHOM IPSIMOM 10 BTOPOM MPSIMOM. IIpoBoauTs pokazarenbcTBa. POpMYyJHPOBATHL TeOpeMy
CyMMa yriioB TpeyrojabHHKa 1 MHOTOYTOJIbHUKA. [apajuIe]IbBHOCTH  JBYX MPSAMBIX C  IOMOIUBIO  YIJIOB,
BHemHue yribsl TpeyrojbHHAKa 0o0pa30BaHHBIX MPH MEPECEUCHUHM JTUX INPSAMBIX TpETbeH
MIPSIMOM.
BbruncasaTe cyMMy yIIOB TPEYTOJIBHUKA U MHOTOYTOJIbHHKA.
Haxoauth unciaoBble M OyKBEHHbIE 3HA4YEHMsI YIJIOB B
F€OMETPUUYECKHUX 3a/ladax C UCIOJIb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPCYTrOJIbHUKAa U MHOT'OYT'OJIbHHUKA.
3HAKOMHUTBLCH C MCTOPUEN PAa3BUTHS T€OMETPHH.
OxkpyXKHOCTH OKpy>KHOCTB, XOpJbl U IUAaMETPBhI, UX cBoiCcTBAa. KacarenpHas k| PopMyJIMpoBaTh  ONpeJeJieHUusl.  OKPYXHOCTH,  XOpJIbI,
U KpYT. OKpy>KHOCTU. OKpY’KHOCTb, BIMCaHHAas B yroi. [lowamue o|nuameTrpa U KacaTeJbHOW K OKpyXHOcTH. H3ydatrs wux
I'eomeTpuueckne |I'MT, npumenenue 6 3aoauax. buccexmpuca u cepeOuHmblll| CBOWCTBA, TIPU3HAKH, CTPOUTH YEPTEKH.
MOCTPOeHHA nepneHoOUKyIap KaxK 2eoMempuyeckue Mecma moyex. HccaenoBarb, B TOM YUCIIE HCHOb3YH HH(POBLIE PeCypChl:
(14 ) OKpy»XHOCTb, ONHUCAHHAS OKOJIO TPEYroJibHHKa. BrimcaHHas B |OKpYKHOCTb, BIIMCAHHYIO B YIOJI; LEHTP OKPY>KHOCTH,
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TPEYTOILHUK OKPYKHOCTb.
IIpocmetiwue 3a0auu Ha nocmpoeHue.

BIIMCAHHOM B yTOJI; PAaBEHCTBO OTPE3KOB KacaTeIbHBIX
Hcnonvzoeamv memoo I'MT ons doxkazamenvcmea meopem o
nepeceueHuu OUCCEKmMpUc y2io8 mpey20IbHUKA U cepeOUuHHbIX
NnepneHOUKyIsApo8 K CMOPOHAM MPEY20IbHUKA C NOMOUbIO
I'MT.

OBianeBaTtb NOHATUSIMM  BIHCAaHHOM W OINMCAaHHOMU
OKPY>KHOCTEH  TpEyrojbHUKAa, HaXOAMTh IEHTPHl 3THUX
OKPY>KHOCTEH C OMOPOM Ha aJITOPUTM TTpaBUJIa.

Pemath OCHOBHBIE 3aJaUyM HAa NMOCTPOEHME: YIJad, PaBHOTO
JAHHOMY; CEpEIMHHOIO MEPIEHIUKYJIApa JaHHOIO OTpPEe3Ka;
psAMOM,  NPOXOIAIEH  Yepe3  JaHHYK  TOYKYy U
MEPIEeHIUKYISIPHON TaHHOW TPSAMOIi; OMUCCEKTPUCHI TaHHOTO
yriia;, TPEyTroJbHUKOB 10 pPA3JIWYHBIM DJIEMEHTaM IpHU
HEO0OXOIMMOCTH C HAMIPABJISIIOIICH TOMOIIBIO.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTUSI TEOMETPUH.

IToBTOpEHHUE,
00001ICHUE
3HAHUH
(49)

[ToBTOpeHre 1 0000IIEHNEe OCHOBHBIX TOHSTHH M METOJOB
Kypca 7 Kiacca.

PemaTthb 3agaun Ha IMOBTOPCHHUEC, HJINIIOCTPHUPYIOIIUC CBA3U
MCXKAY pa3JIMYHbIMU YaCTAMHU KypcCa.

8 ki1acc (He MeHee 68 u)

Ha3Banue
pa3aeJia (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHoOe coaepkaHue

OcHOBHbBIE BU/BI J€ATCJIBHOCTHA oﬁyqammuxm

YeTpIpéXyroJbHUK
"

[Tapannenorpamm, €ro mMpu3HaKu U CBOMCTBA. HacTHBIE Cilydau
174

napajieiorpaMmMoB  (IPSIMOYTOJIBHUK, poMO, KBazpar),

N300pakaTh M HAXOAUTH HAa YEPTEXKAX YETHIPEXYTOJIBHUKH
pa3HbIX BUJOB U UX 3JIE€MEHTHI.
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(12 u)

npu3Haku 1 cBoiicTBa. Tpanenus. PaBHoOOKast 1 psiMOyToIbHas
TpaneLuu.
Yoeoenue meouanwvi. Llenmpanvnas cummempusi

dopmyanpoBaTh onpeaeIeHHUs: napajuiesiorpamma,
MpsIMOYTOJIbHIKA, poMOa, KBajpara, Tparneinuu, paBHOOOKON
Tpamneuuu, NpsMOyTroJIbHON Tpalelnu.

Hcnoab30BaTh NpM  pelieHMH MNPoOCTedmuX  3aaad
MPU3HAKK M CBOMCTBA: MapajjiejorpaMma, npsSMOyTroJIbHUKA,
pomOa, KBajapaTa, Tpamelud, pPaBHOOOKOW Tpameruw,
MPSIMOYTOJIBHON Tparenuu.

IIpumeHsiTh MeTOA YJIBOCHUS MEIAWAHBl TPEYrOJIbHHUKA C
OTNOPOM HA AJITOPUTM TTPaBHIIA.

Hcnoab3oBath 1udpoBBIE pecypchl IS HCCIESIOBaHUS
CBOMCTB U3y4aeMbIX (UTYD.

3HAKOMUTBHCS C UCTOPHUEH Pa3BUTHA F€OMETPUM.

Teopema Paseca
U TeopeMa 0
NPONOPUUOHATBbH
bIX OTpe3Kax,
MOJ00HBIE
TPeyroJbHUKH
(15 u)

Teopema Daneca u meopema 0 RPONOPYUOHALHBIX OMPEIKAX.
Cpenuss nuHus TpeyroiabHUKa. Tpanemus, e€ cpeaHsis TUHUSL.
Ilponopyuonanvnvie  ompesku, nOCmMpoeHue  Yemeépmozo
NPONOPYUOHANLHO20 OMPE3KA.

Ceoticmea yenmpa macc 6 mpey201vbHuKe.
llooobnble  mpeyzonvHuKU. Tpu  npusuaxa
mpey2onvHukos. IIpakTnyeckoe MprUMEHEHHE.

nooobus

IIpoBoAMTL MOCTPOEHHUS C TOMOIIBIO LIUPKYJISA U JTUHEUKH C
ucrosb3oBaHue  TeopeMbl  @ameca U TEOpeMBl O
IIPONOPLUOHAIBHBIX ~ OTpe3KaX, CTPOMTH  YETBEPTHIN
MPOMOPLUOHANIBHBI OTPE30K C OMNOPOW Ha 3PUTENIbHYIO
HarJIsIJHOCTb.

Haxoauth no100HbBIE TPEYTOJIBHUKH HAa FTOTOBBIX YEPTEXKAX C
yKa3aHHEM COOTBETCTBYIOIIMX NPU3HAKOB MOJO0US MpU
HEO0O0XOAMMOCTHU C BU3YyaJIbHOM OMOPOii.

Pemath 3aga4ym Ha 1OJOOHBIE TPEYTOJBHUKH C IOMOIIBIO
CaMOCTOSITEJIBHOTO IIOCTPOCHMSI YEPTEXEN U HAXOXKICHUS
MOJOOHBIX  TPEYroJIbHUKOB  IPU  HEOOXOJUMOCTH €
HaIIpaBIAIOIIECH [IOMOLIBIO.

IIpoBoanTh 10Ka3aTEJBCTBA C UCIIOJIB30BAHUEM NIPU3HAKOB
1oJ100usl HECJIOKHBIX I€OMETPUYECKHUX 3aJad C ONOpoi Ha
AITOPUTM YUEOHBIX JEHCTBUM.

IlpumeHsiT  TNOJNy4YEHHBIE  3HaHUS  [PU  PEIICHUU
reOMETPUYECKUX U IPAKTUYECKUX 3a/1a4 IPU HEOOXOAUMOCTHU
C HAIIPABJIAIOLIEN TTOMOIIBIO.

3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHSI TEOMETPUH.
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ILinomans.
Haxoxnenue
IJ10Laaen
TPEyroJibHUKOB

U MHOTOYT0JIbHBIX
¢uryp. [lanomaaun
nofo0HbIX puryp
(14 uv)

[TonsiTue 00 0011IEH TEOPHH TUIOIIAIH.

@dopMynbl 7S TUIOMIATM TPEYroJibHHUKA, IapajuiesorpaMma.
Omnuowenue niowaoeii mpey2oIbHUKO8 ¢ 0OWUM OCHOBAHUEM
unu obuetl 8bICOMOIl.

Buvruucnenue naowaoeii crodicnvlx ¢hueyp uepes paszbuenue Ha
yacmu u 0ocmpoeHue.

[Tnomanu ¢puryp Ha KiIeTdaTol Oymare.

[Tnomanu nogoOHbIX Guryp. Beraucnenue riomanei. 3agauu ¢
MPAKTHYECKUM COZCp)aHUeM. Peuwienue 3a0au ¢ nomowwbio
Memooa 6CnoMocamenbHol NIOWAOU.

OsaaneBaTh NePBHYHBIMHM TPEACTABJIEHUAMH 00 oOmIeH

Teopuu Iiomanu (Mepsl), (opMyJaHpPOBATH CBOIiCTBa
TUTOIIAIH, BBISICHATH MX HATJISIHBINA CMBICI.

[IpumensaTs  ¢opMmyasl  IUIOHIAJM  Mapajuierorpamma,
TPEYTOJIbHUKA, Tpameud C OMNOpPOH Ha CIPaBOYHYIO
MH(POPMALIHUIO.

IpumensaTh bopmybr TUTOIAAH BBIITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 TUaroHajal U yrojl MeXAy HHUMHU C
OIIOPO¥ Ha CTIPABOYHYIO HH(POPMAITHIO.

Haxomuth momaan ¢uryp, n300pakEHHBIX Ha KJIETYATOM
Oymare, HCIOJIb30BATh pa30MEHNE HA YACTH U JIOCTPOCHHE.
Pa30upaTh npuMepsbl UCTIOIB30BaHUS BCIOMOTATEIbHON
IUIOINAM JUIS PELICHNs T€OMETPUUYECKUX 3a/1au.

Haxoauth 1utomanu mnomoOHbIX Quryp ¢ omopod Ha
CIPAaBOYHYIO HH(POPMALIHIO.

BbIYHCISITH TUIOMIAN Pa3IMIHBIX MHOTOYTOJIBHBIX (QUTYD.
Pematp 3a1a4uu Ha TUIOIIAAb C MPAKTHYECKUM COJICPIKAaHHEM
MOCJIe COBMECTHOTO aHAJTN3a.

Teopema
IMudaropa n
Havyajaa
TPUTOHOMETPUH
(10 )

Teopema Iludaropa, e€ m0Ka3aTeNnbCTBO ¥ TPUMEHEHHE.
O6partHas Teopema [Tudaropa.

Omnpenenenre TPUTOHOMETPUUECKUX (YHKIUI OcTporo yria,
TPUTOHOMETPUYECKHE  COOTHOLICHUS B  MPSIMOYTOJEHOM
TpeyrojbHuKe. OCHOBHOE TPUTOHOMETPHYECKOE TOXKIIECTBO.
CoOTHOIICHHSI ~ MEXIy CTOPOHAMH B  HPSMOYTOJBHBIX
TpeyroyibHuKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy lludaropa, mcmoab3oBath e B
MIPAKTUYECKUX BBIYMCIICHUSX.

Brnaners MOHATUAMEU TPUTOHOMETPUYECKUX (PYHKLUI OCTPOTro
yIJIa, MPOBEPATH UX KOPPEKTHOCTH.

BbIBOAMTL  TPUTOHOMETPHUYECKHUE  COOTHOLICHHS B
MPSIMOYTOJIBHOM TPEYTOJIBHUKE C ONOpPOM Ha CIPABOYHYIO
MH(OPMAILIHUIO.

HcceaenoBate  COOTHOUIGHWSI  MEXAY  CTOPOHaMH B

MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yraamu B 45° u 45°; 30° u
60° ¢ HanpaBJIAIOIIEH TOMOUIBIO.

HUcnoab3oBare  dopmynsl  NpuBeACHUS U
TPUTOHOMETPUUYECKOE TOKAECTBO AJI1 HAXOXKICHUS
COOTHOILEHUH MEXJTy TPUIOHOMETPUYECKUMH (PYHKLIUAMU
pPa3IUYHBIX OCTPBIX YIVIOB C ONOPOH Ha CIPaBOYHYIO

OCHOBHO€
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nH(pOpMaIIHIO.

IIpuMeHsTh MOJydyeHHbIC 3HAHWS U YMEHUS NPU PELICHUU
MPaKTUYECKUX 3a1ad (Mpu HEOoOXOJUMOCTH C OMNOpOW Ha
QJITOPUTM PaBUIIA).

3HAKOMMTBCS ¢ MCTOPHEH Pa3BUTHSI FTEOMETPUH.

Yrabl B BrucanHble U LIEHTpaIbHBIE YIUIBI, YTOJI MEXKIY KacarelbHON U | DOpMYJMPOBATHL OCHOBHBIC OIIPEACIICHUs, CBSA3aHHBIE C

OKPY’KHOCTH. XOPJOH. yIJIaMH B Kpyre (BIMCAHHBINA yTOJ, IEHTPAIbHBIA yTOM).

Bnucannbie VYribl MeXAy XOpAAMHU U CEKYILIUMH. HaxoauTh BOUCaHHBIE YIJIbI, ONUPAIOLIMECS HA OJHY AYTY,

U ONHMCAHHbIE Bnucanubsie 1 onmucaHHbIE YETHIPEXYTOJBHUKH, UX MPU3HAKU U | BBIYMCJSITh YTIIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yTiax,

YeTbIPeXyroJbHHUK |CBoiicTBa. IIpuMeHeHHMe STUX CBOMCTB MpPU  PELICHUU [TEOPEMBI O BIHMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O

U. reOMETPUYECKHX 3aau. LEHTPAJbHOM YIJIE IpPU HEOOXOAMMOCTH C BH3yaJbHOU

KacareabHble B3aumHoe pacnonokeHue AByX OKpyxkHocTed. Kacanwue | onmopoit.

K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBathb, B TOM 4HCIIE C TOMOIIBIO IU(PPOBBIX PECYPCOB,

Kacanue BIMCAHHBIC U OMKUCAHHBIC YETHIPEXYTONILHUKU, BHIBOAUTDH UX

OKPY’KHOCTEH CBOMCTBA M PU3HAKH [10CJIE COBMECTHOI'O aHAJIN3A.

(13 ) Hcnoub30BaTh 3TH CBOWCTBA W INPU3HAKUA IIPU PELICHUHU
3a/1ad.

IHoBTOpEHME, [ToBTOpEeHHE OCHOBHBIX MOHATHH W METONOB KypcoB 7 u 8 |Pemars 3agauum Ha MOBTOpPEHHUE, WUIIOCTPUPYIOLIUE CBS3U

00001IeHUE KJIaCCOB, 0000IIIEHNE 3HAHUIA. MEXy pa3IMYHbIMU YaCTSMHU Kypca.

3HAHUH

(4 4)

9 kiacc (He MeHee 68 u)

Ha3Banmue
pa3aeJia (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coiep:KkaHue

OcHoOBHbBIE BHbI 1€ATEJILHOCTH 00y4al0IIUXCH
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Tpuronomerpusi. |Omnpenenenue TpuroHomerpuieckux ¢QyHKw yrios ot 0° 10| @opmyJupoBaTh  ONpeNeJeHHs]  TPUTOHOMETPUYCCKUX
TeopeMbl 180°. KocuHyc u cuHyc mpsMoro u Tymoro yria. Teopema|(yHKUMH TYyNbIX U TNPSAMBIX YTIOB C BHU3yalbHOM OMOPOM.
KOCHHYCOB U KocuHycoB. (O000mEHHas) TeopeMa CHHYCOB (C paauycom| DopMyIupoBaTh TEOPEMY KOCHHYCOB M TE€OPEMY CHHYCOB (C
CHHYCOB. OMHCAHHOMN OKPYKHOCTH). HaxokeHue IJIMH CTOPOH M BETUYHH | Ay COM OIIMCAHHOW OKPYXHOCTH).
Pemenue YIJIOB TPEYTOJIbHUKOB. Pemiath TpeyroibHUKM C ONOpPOM Ha aJIropuT™M Y4eOHBIX
TPeyrojibHNUKOB @dopmyna miouaaM TPeyrojbHUKA Yepe3 JBE CTOPOHBI U YTOJI | AEHCTBUIA.
(16 4) Mex Iy HuMU. DopMynia TUIoImaan YeThIpEXYToIbHUKA Yepe3 ero | Permate mpakTuyeckue  3ajayM,  CcBoAsIIUecs K
JTUATOHAIH U YTOJI MEXKTy HUMHU. HAXO0K/IEHUIO PA3JIHYHbIX 3JIEMEHTOB TPeyroJibHHUKA.
[IpakTH4eckoe MpUMEHEHHE JOKa3aHHBIX TEOPEM.
IIpeoopasoBanue |[lonamue 0 npeobpazosanuu noooous. OcBanBaThb NOHSATHE npeoOpa3oBaHus noaoOus.
noaoousi. Coomeemcmeennule snemenmvl NOOOOHBIX uyp. HccaenoBath OTHOILICHHE JIMHEHHBIX JIEMEHTOB GUIYp MpU
Metpuueckue Teopema o0 npouszsedenuu ompe3ko8 Xxopo, meopema o |npeodpazoBaHuu nopodus. Haxoaure npumepsl nogodus B
COOTHOIIIEHHUS B NPoU3BeOeHUU OMPe3Kos CeKywux, meopema o0 Keaopame |OKpYKalolled N1eHCTBUTEIbHOCTH.
OKPY>KHOCTH kacamenvrot. [Ipumenenue 6 pewienuu 2eomempudeckux 3aday. | Beleooums mempuueckue coomnouienus mexcoy ompeskamu
(10 w) X0pO, cekyuux u KacamenabHuIX ¢ UCNONb308AHUEM BNUCAHHBIX
V208 U NOOOOHLIX MPEY20NbHUKOS.
Pewamp ceomempuueckue 3a0ayu u 3a0a4u U3 pearbHOl
HCUZHU C UCNIOTIL30BAHUEM NOOOOHBIX MPEY2OTbHUKOS.
BekTopbl OmnpeneneHre BEKTOPOB, CI0KEHUE U Pa3HOCTh BEKTOPOB, Hcnosb30BaTh BEKTOPHI KAk HANpaBJICHHBIE OTPE3KH,
(12 v) YMHOKECHHE BEKTOPA HA YUCJIO. HCCJIEI0BATD reOMETPUUECKUI (mepemenieHue) u

OU3NYECKUI U T€OMETPUUECKUN CMBICIT BEKTOPOB.
Paznoxenne BeKTOpa Mo ABYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BekTopa.

CkansipHoe IpOU3BEJCHUE BEKTOPOB, €r0 MPUMEHEHHUE IS
HAXOKICHUS JIJTUH U YTJIOB.

Peienue 3a1au ¢ TOMOUIBIO BEKTOPOB.

IIpuMeHeHne BEKTOPOB Ul pelleHUs 3aa4 KUHEMATUKH U
MEXaHUKH.

¢dbuzuveckuid (Cuia) CMBICITBI
BOIIPOCHBIN IUIaH.

3HaTh ompeAeNieHMss CYMMBl M DPa3HOCTH BEKTOPOB,
YMHOXKEHUS BEKTOpa Ha YHCIIO0, HceJe10BaTh
TreOMETPUUECKH U PU3NIECKUIN CMBICIBI 3TUX ONEPALIUU.
Pemats TeoMeTpHuYECKHME 33aJaud €  HCIOJIB30BAHHEM
BEKTOPOB.

PackiaabIBaTh BEKTOP 110 ABYM HEKOJUTMHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh  CKaJsipHOE  IPOU3BEIEHHE  BEKTOPOB,
BBIBOJUTH €r0 OCHOBHBIE CBOMCTBA.

BbiuncasTe cymMMy, pa3HOCTh U CKaJIIPHOE MPOU3BEICHUE

BEKTOPOB C OMNOpOM Ha
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BCKTOPOB B KOOpJWHATAaXx.
HpI/IMeHSITb CKaJLIpHOC TIPOU3BCACHUC I HAXOXKICHUA
AJIVMH U YTJIOB.

JexapToBbl JlexapTOBbI KOOPIMHATBI TOUEK HA MNIOCKOCTH. OcBanBaTh NOHATHE NPAMOYTOJIBHON CUCTEMBI KOOPAUHAT,
KOOPAUHATHI Ha | Vpasnenue npsamoti. YTIOBOH KOX(PQPHUIMEHT, TaHTEHC YIia |JIeKapTOBBIX KOOPAWHAT TOUYKH.
IIOCKOCTH HAaKJIOHA, apaJijie/IbHbIE U MEPIICHIUKYJIIPHBIE MIPSMBbIE. HccaenoBarh ypaBHEHNE NPSIMONA M OKPYKHOCTH € OIOPOU HA
(9 9) YpaBHeHHe OKpyX)HOCTUM. HaxokIeHue KOOpJAMHAT TOYEK | BOIPOCHBIM IJIaH.
[IEPECEUEHUS OKPY>KHOCTH U MPSMOI. HaxonuTs LeHTp U paguyc OKPYKHOCTH 10 €€ YpaBHEHHUIO.
MeTo KOOpAMHAT NP PELIeHUH T€OMETPUUECKUX 3a]au. PemaTh 3aga4u Ha HAX0X/I€HUE TOYEK NTEPECCUECHUS IPIMBIX
Hcnonp30BaHue METOAA KOOPAMHAT B IPAKTUYECKUX 3a7a4ax U OKpPY>KHOCTEH ¢ IOMOIIbIO METOJAa KOOPIUHAT.
Hcnoab30BaTh CBOWCTBA YIiIoBOro Kodd@uimeHTa mpsMoin
IIpY pELIEHUM 3a7ad, AJIs ONPEIENICHUS PacIOIOKEHUS
MPSMOM.
IIpuMeHsITH KOOPAMHATHI IPU PELIEHUH T'€OMETPUUECKUX U
MPAaKTUYECKUX 3aJay, MJs IOCTPOCHHUS MaTEeMaTUYECKHUX
Mojieiel peanbHbIX 3a/1a4 («METO/ KOOPIUHATY).
IHonb30BaTbest 711 MOCTPOCHHS U HCCIENOBAaHUU
1M (POBBIMU pECypCaMHU.
3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHS FEOMETPUU
IIpaBuiabHbIe [TpaBuibHBIE MHOTOYTOJBHHKH, BBIUHCIIEHHE WX 3IJIEMEHTOB.| DopMy.JIHpOBaTH onpeesieHue IIPABUJIBHBIX
MHOIOYIOJIbHUKH. |[Yucino m M UIMHA OKPYKHOCTH. JIMHA IOyru OKPYKHOCTHU.| MHOTOYTOJIbHUKOB, HAXOAMTH UX 3JICMCHTHI.
Jduanna Panuannas mepa yria. ITosb30BaTBLCSI TOHATHEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM C

OKPY>KHOCTH U
IUI0IIA/Ib KPYyra.
Boruuciaenue
njaomaaeii

(84)

[lnomans kpyra W €ro 53JEMEHTOB (CEKTOpa W CErMEHTA).
Brruucnenue miomaaei Guryp, BKIIOYAIOMNX HJIEMEHTHI KpyTa.

MIOMOIIBI0 MPAaBWIBHBIX MHOTI'OYT'OJBHUKOB, OIpeaesiTh
YHCIIO 77, IJIMHY AYTU U paJuaHHyI0 Mepy yria 1o oopasity.
IIpoBoauTHL Mepexoa OT paIMaHHON MEpHI yTJia K rpagyCHON
1 Ha00OpOT 10 BU3yaJIbHOM omope.

OnpeaesasaiTeh mwionaas Kpyra.

BeiBoauTh (popmyiibl (B rpasycHON U pairaHHON Mepe) AJis
JUIMH JIyT, IJIOLAEH CEKTOPOB M CErMEHTOB C OINOpPOW Ha
BOIIPOCHBIN IJIaH.

BoruncasaTes miomanu Guryp, BKIIOYAIOUIUX 3JIEMEHTHI
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OKpPY’KHOCTH (Kpyra) ¢ olopoi Ha CIIpaBOYHY0 HH(OPMAILIHIO.
HaxoauTh niomany B 3aj1a4ax peajbHON )KU3HU.

JABuxenust Tlonamue o ogudicenuu nNIOCKOCMU. Pa3z0oupare  npuMmepbl,  WUIIOCTPUPYIOIIME  IOHATHUSA
IIOCKOCTH llapannenvuviii nepenoc, nosopom u cummempusi. Ocu u yeHmpsbl | ABUKEHUS, HIEHTPOB U OCEH CUMMETPUHU.
(6 1) cumMmempuu. @®opMyJIMPOBATH OMNPEACIICHUS MAPAIUIETLHOIO MEPEHOCA,
IIpocmetiwue npumenenus 6 peweHuu 3a0ay. IIOBOPOTA MU OCEBOM CUMMETPUHM C BHU3YaJIbHOW OIOPOM.
HaxoauTtp HEOABMXKHBIE TOUKH 110 00pasIy.
HaxoauThb 1IEHTpHI M OCH CUMMETpUi pocTeliux Guryp mo
oOpa3iry.
Ilpumename napannenvuviii nepeHoc U CUMMEMPUiIo Npu
PpeueHuU 2eo0MempudecKux 3a0ay (pazoupams npumepbsi).
Hcnonvzoeams o1 nocmpoenus u ucciedosanuii yughposvie
pecypchi.
IloBTOpEHue, [ToBTOpEHNE OCHOBHBIX MOHATHH W METONOB KypcoB /—9 |OmnepupoBaTh MOHATHAMH: QUTYpa, TOYKA, MPSIMas, Yro,
00001eHue, KJIacCOB, 0000IIIEHIE ¥ CHCTEMAaTH3aIis 3HAHUH. MHOTOYTOJIbHUK, PaBHOOCIAPEHHBI ¥  PaBHOCTOPOHHUU
cucrematusauus |llpocreiimme reomerpudyeckne GUTYPBI W WX CBOWCTBA.|TPEYTOJBHHUKH, TMPSIMOYTOJIBHBIN TPEYrONbHUK, MeEAHMaHa,
SHAHMIZ W3mepenue reoMeTpuyecKuX BEITUUHH. OuccekTpruca W BbBICOTAa TPEYroJbHHUKA, MapajieorpaMM,
(7 1) TpeyronbHUKH. poMO, MPSMOYTOJILHUK, KBaapatT, Tparenus; OKpyXKHOCTb,

[TapanyienbHble ¥ IEPIEHAUKYIISIPHBIE TTPSIMBIE.

OKpY>KHOCTh U KpyT. I'eomeTpuyeckue MOCTpOeHHUs. YTJbl B
OKPY)KHOCTH. BmucanHble U  ONHCaHHBIE  OKPY>KHOCTHU
MHOT'OyTOJIbHUKOB.
IIpsiMast ¥ OKPY>KHOCT.
YUeThIpEXYyTroIbHUKH.
YETHIPEXYTOJIbHUKHU.
Teopema Iudaropa u Hayana TpuronomeTpun. Pemenue oOmmx
TPEyTrOJIbHUKOB.

[IpaBunbHBIE MHOTOYTOJIBHUKH.

[TpeoOpa3zoBanus mnockoctu. JBmxkenus. [Togooue. Cummerpus.
[Tnomans. Berancnenue miomaaei. [Tnomaan nogqo0HbIX Guryp.
JlekapToBbI KOOPAMHATHI HA TIIIOCKOCTH.

Brmcannsie u OIITMCaHHBIC

KacaTeJbHas; PaBEHCTBO U Mojobue Guryp, TpeyroibHUKOB;
MapajjieIbHOCTh M MEPHEeHIUKYISIPHOCTh MPSIMBIX, YTOJ
MCXKAY HOpsAMbIMHU, CHMMCETPUA OTHOCHUTCIBHO TOYKU U
MpsIMOM; JJIMHA, pPACCTOSHME, BEIMYMHA YIJa, IUIOIIA[b,
MEPUMETP.

Hcnoan3oBars  ¢GopmyJbl: nepuMeTpa U IUIONMIAAN
MHOT'OYTOJIBHUKOB, IOJIMHBI OKPYXHOCTU U IIJIOINAAW Kpyra,
00BbEMa IPSMOYTOJIBHOTO Mapasuiesienunesa.

OnepupoBaTh NOHATHAMM: IPSIMOYIOJbHas CUCTEMA
KOOpJMHAT, BEKTOp; MCNOJAb30BaTh OTH TOHATHUA IS
NpeACTAaBJICHUA JAaHHBIX W pCHICHUA 3adad, B TOM YHCIIC U3
JPYTUX y4eOHBIX MPEIMETOB.

PemiaTth 3agauM Ha TOBTOPEHUE OCHOBHBIX TOHSTHUH,
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BekTopsl Ha IIIOCKOCTH.

WJUTFOCTPAITUIO CBSI3€H MEXAY Pa3IMYHBIMU YacTsIMHU Kypca.
BbiOupats MeTo 115 pelieHus 3a1a4Hu.
Pemath 3aga4n U3 IOBCEIHEBHOM JKU3HU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
(IO T'OJAM OBYYEHMUA)

7 kaacc (He meHee 34 1)

Ha3Banmue
pa3nesa (TemMbl)
(4uci10 yacoB)

OcHoBHOE conepxaHue

XapakTepucTHKA AeITeJIbHOCTH 00YYar0 X Cs

IIpeacraBienue

JAHHBIX
(7 )

[IpencraBnenne gaHHBIX B Tabnwmmax. [IpakTtudeckue
BBIUKMCJIEHMSI 10 TaOAMYHBIM JaHHBIM. M3BlleyeHne u
WHTEpIpeTanus TaOIUYHBIX JaHHBIX. [IpakTudeckas pabota
«Ta0muie.

I'paduueckoe mpencraBieHHe ITaHHBIX B BHAEC KPYTOBBIX,
CTOJIOMKOBBIX (CTONOYATHIX) AUarpaMM. UTeHue U MoCTpoeHUe
nuarpamm. [Ipumepsr femorpaduyeckux JuarpaMm.
[TpakTuyeckas pabora «JuarpamMmmbDy.

OcBanBathb Ha 0azoBOoM YPOBHE Crocoobl
NpPE/ICTAaBICHUsS CTAaTUCTUYECKUX JAHHBIX U YHCIIOBBIX
MaCCHUBOB C IIOMOIIBIO Ta6HI/II_[ )41 Auarpamm C
UCIIONBb30BAHUEM  aKTyaJbHBIX W  BaXHBIX JIAHHBIX
(nemorpaduyeckue JIaHHEBIE, IIPOU3BOJICTBO
MPOMBIIUIEHHON M CEJIbCKOXO3SHUCTBEHHOW MPOAYKIIUH,
OOLIECTBEHHBIE U IPUPOAHBIE SIBICHUS).

HN3yuatr MeToabl paboTel C  TaOMUYHBIMU |
l"pa(l)I/I‘-IeCKI/IMI/I MNpEACTABJICHUAMU JaHHBIX C ITOMOIIBIO
IUPPOBBIX PECYpPCOB B XOJ€ MPaKTHUYECKHX paboT (c
HaIpPaBJISAIONIEH TOMOIIBIO).
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OnucarejbHast
CTATHCTHKA

(8w)

Uwucnoseie HaOophl. CpenHee apudMeTuIecKoe.

Menaunana 4uciioBOro Habopa. Y cTONYUBOCTh MEIUAHBI.
[TpakTuueckas padora «CpenHre 3HAUCHUS.
HauGonbiiee 1 HauMeHbIIIee 3HAUCHUS YHCIOBOT0 Habopa.
Pa3zmax.

OcBauBaTh Ha 0a30BOM YpOBHe NOHSITHS. YHMCIIOBOU
Habop, Mepa LEHTPAIbHOW TeHISHIUU (Mepa IEHTpa), B
TOM YHCJIE CpeliHee apumeTuyeckoe, MeIHaHa.
OnucpiBaTh CTAaTHCTUYECKHUE JIaHHBIE C IIOMOIIBIO
cpelnHero apudmernyeckoro u MeAuaHsl. Pemars 3amaun
(C HCIONB30BAaHMEM 3PUTEIBHON HATJISTHOCTH W/WIIH
BepOaNbHOM OMIOPHI)

HN3yyats cBOMCTBA CPEIHUX, B TOM YHUCIE C MOMOILBIO
UPOBBIX PECYpCOB, B XOJE€ MpPaKTHUECKUX padoT, (c
HaIpaBJISIONICH TTOMOIIBIO).

OcBanBath Ha 62a30BOM YPOBHe MOHATHS: HauOojblIee
Y HaUMEHbIIIee 3HAaUeHUS YHCIIOBOTO MAacCUBa, pa3Max.
Pemats 3agaum Ha BHIOOp crioco0a ONMMCAHUA JTaHHBIX B
COOTBETCTBUM C TPHPOJOW MJAHHBIX H  LEISIMH
UCCIIEIOBAHMS C HAMPABJISAIOLICH MOMOIIBIO.

Cayuaiinas
H3MEHYUBOCTH

(6w

Cnyuatinas usmenuugocms (npumepwt). Yacmoma 3nauenuil 6
Mmaccuge dannwix. I pynnupoexa. I'ucmozpammo.
IIpakmuueckas paboma « Cnyyaiinas usMeH4u8oCms).

Oceausamv ROHAMUA. YACMOMA 3HAYEHUU 6 MACCUge
OAQHHbBIX, SPYNRUPOBKA OAHHBIX, 2UCTHOSDAMMA.

Cmpoums cucmoepammol no oopasyy

Oceausamsv cpaguueckue npeoCmasieHus pasuvix U008
CYYAUHOU UBMEHYUBOCMU, 6 MOM HUCIE C NOMOWbIO
Yyughposwvix pecypcos, 8 xooe NpaKmu4eckou pabomol.

BBenenue B
Teopuro rpagos
(4 9)

I'pagh, sepuuna, pedpo. Ilpeocmasnenue 3a0auu ¢ nOMowbO
epaga. Cmenensv (sarenmunocms) eepuiunvl. Hucio pédep u
cymmapuas cmenenv gepuwiun. Llens u yuxn. Ilyme 6 epage.
IIpeocmasnenue o ceasnocmu epaga. O6x00 epagha (Iinepos
nyms). IIpedcmasnenue 0o opueHmuposanHvix epagax.

Oceausamv nonamusn. zpag, eepuiuna epaga, peopo
epaga, cmenens (8a1eHMHOCIb BEPUIUHBL), Yenb U YUKIL.
Oceausams nonamusa:. nyms 8 epage, d1epos nymo,
00x00 epaga, opuenmuposanHulii 2pag.

Oobcysrcoamsv pewienue 3a0auu  HA NOUCK CYMMbl
cmenenell gepuiun epaga, Ha nouck ooxooa epagha, Ha
NOUCK  nymeti 6  OpPUEHMUPOBAHHbIX  epagax ¢
Hanpasusaouel NOMoubio.

Ocsausamsb cnocodwvl npeocmagieHusi 3a0a4 u3 Kypca
aneebpul, 2eomempuu, meopuu 8epoImHoOcmetl, Opyeux
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npeomemos ¢ nomowplo 2pagos (kapmwl, cxembvl,
aneKmpuyeckue yenu, QYHKYUOHAIbHbIE COOMBEMCMEUsL)
Ha npumepax.

BepositHOCTB M

Cnyuaunsiii onoim u cayyaiiHoe cobvimue. Beposmuocmov u

Oceausamv nonamua. Ciy4aiHwlll ONbLIM U CAYYAUHOE

4yacToTa yacmoma cobovimus. Ponb manoseposammuvix u npakmuyecku | cobvimue, MAn08eposmHoe U NPaKmuiecku 00CmogepHoe

CJIy4aiiHOr 0 0ocmosepHblx cobbimull 6 npupoode u 6 oowecmee. Monema u | cobvimue.

co0bITHA USPANbHASL KOCMb 8 Meopul 8epOosmHOCmell. H3yuams 3nauuUMOCMb  MANOBEPOAMHBIX COOLIMUL 8

(49) IIpakmuueckas paboma « HYacmoma evinadenus: opaay. npupode u obwecmee HA BANHCHLIX NpuMepax (asapuu,
Hecyacmmble caydau, 3awuma NepCOHANIbHOU
uHgopmayuu, nepedaia OaHHbuIX).
H3yuams ponv Knaccuueckux 6eposmHOCMHbIX Modeell
(MOHema, uzpanvHas KOCms) 8 meopul 8ePOAMHOCHEN.
Haénwoame u uzyvame yacmomy coObimuii 8 NPOCMbix
9KCNEPUMEHMAX, 8 MOM HUCIe C NOMOWbIO YUPPOBLIX
Dpecypcos, 8 xooe npakmuuecKko pabomol.

O0o0menne, [IpencraBnenue  nmansubix.  OmnwucatenbHas — cratuctuka. | [IOBTOpPATHL H3yuYeHHOE U BBICTPAUBATHL CHUCTEMY

KOHTPOJIb BeposTHOCTB CitydaltHOTO COOBITHSI. 3HAHUU.

(54) Pemars 3agaum Ha IpeICTaBICHUE U ONIMCAHUE JAHHBIX C

IIOMOIIBI0 M3YYEHHBIX XapaKTEPUCTUK C HANpaBIIAIOLIEH
HOMOLIBIO.

OobcyxnaTn NpUMepbI CIIy4alHBIX COOBITHH,
MaJIOBEPOSATHBIX U IPAKTUYECKH TOCTOBEPHBIX CIIyYaHbBIX
COOBITHI, MX POJIH B MIPUPOJIE U KU3HU YEJIOBEKA
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8 kiacc (He meHee 34 4)

Ha3Banue
pa3neJia (TeMbl)

OcHOBHOe coiep:KaHue

XapakTepucTHKA JeITeJIbHOCTH 00Y4aromuXcs

(4MCJI0 YacoB)

IloBTOpEHHE
Kypca 7 Kjiacca
(4 9)

[IpencraBnenue  gaHHbIX.  OmnMcaTenbHass  CTATUCTHKA.
Cnyuaitnas u3MeHYMBOCTh. CpeIHUE YUCIOBOTO Habopa.
Crny4aiinbie coobiTHs. BepositTHocTH 1 yacToThl. Kimtaccuueckue
MOZCIN TCOpUHn BGpOHTHOCTCﬁI MOHCTA U Ur'pajibHAsA KOCTh.

IloBTOpPSATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

Pemars 3agaum (o BH3YaJIbHOM omope) Ha
IpPEJCTaBICHUE W ONHMCAHME JaHHBIX C IOMOUIbIO
M3YUYEHHBIX XapaKTEPUCTHK.

Pemars 3amaum (Mo BH3yaJdbHOW omope) Ha
NPEACTABICHUE TPYNIHUPOBAHHBIX JAHHBIX U ONHMCAHUE
CIIy4ailHON U3MEHYUBOCTH.

Pemiate 3agaum  (mo BH3yaJbHOl  omope) Ha
OTIpe/ICIICHUE YaCTOTHI CITyYalHBIX COOBITUH, 00CYKIeHNE
OPUMEPOB CIIyYalHBIX COOBITHH, MallOBEpOSTHBIX U
IPAKTUYECKU JOCTOBEPHBIX CIyUYalHBIX COOBITHI, UX POJIU
B IIPUPOJIE U )KU3HU YEJIOBEKA.

OnucareanbHas
CTAaTHCTHKA.
PaccenBanue
JaHHBIX

(449)

Omxknonenus. Jucnepcus uucnogozo nabopa. Cmanoapmmuoe
OMKIOHEHUe YUCI08020 Habopa. /luazpammbvl pacceugaHus.

Ocsaueamv nouamua: oucnepcus U CMAHOAPMHOE
OMKIOHEHUe, UCNONb308AMb MU XAPAKMEPUCTNUKU OIS
ONUCAHUSL PACCEUBAHUSL OAHHDIX.

Yuacmeosamv ¢  obcyymcoenuu  cunomesvt 00
OMCYymcmeuyu  UIU HAIUYUU  C8SA3U N0 OUaspamMmam
pacceusaHus.

Cmpoums Ouazpammvl pacceu8anus no UMErOUWUMCS
OQHHBIM, 8 MOM HUCIe C NOMOWbIO KOMnblomepa (nocie
COBMECMHO20 AHANU3A).
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Muo:kecTBa
(4 )

MHO)kecTBO, MOJIMHOXKECTBO. Omnepaiuu HaJl MHOKECTBAMMU:
o0beMHEHHE,  TepeceyeHue, npomnonHenue.  CBoiicTBa
ornepanuii HaJ MHOKECTBAMU: MEPEMECTUTEIIHHOE,
COYETaTEIbHOE, PACIIPEAEIUTEIBHOE, BKIKOUEHHUS.
I'paduaeckoe nmpeacraBaeHUE MHOKECTB.

OcBanBaTh NOHSITHSI. MHOKECTBO, DJIEMCHT MHOKECTBA,
IOJIMHOXECTBO.

BbinoaHsTh onepanun HaJI MHOYKECTBAMHU:
o0BeAMHEeHNE, TIepeceYeHne, J0MoIHeHue (10 00pasiry).
Hcnoan3oBaTh CBOICTBA: MEPEMECTUTENBHOE,
COYETATENIbHOE, PACHPEICIUTSIbHOS, BKJIIOYCHUS (C
HCIIOJIb30BAHUEM BH3YaIBHOM OTIOPHI).

Hcnosb3oBaTh rpaduyueckoe NpeiCcTaBICHUE MHOXKECTB

DY ONHCAaHHUU pEaJbHBIX IPOLECCOB U SBICHHUH, NpU
pelIeHNnH 3a/1a4 U3 APYTUX YUeOHbIX MPEAMETOB U KypCOB
(c MCTOIb30BaHUEM BU3YaIbHOM OMOPBI).

BepositHOCTH
CJIy4aHOIr 0
coobITHS

(6 w)

DnemMeHTapHbIe COOBITHSL. Crnyuaiinble cOOBITHSL.
bnaronpusTcTByomue 3eMeHTapHble coobITHs. BepostHocTn
coObITui. ONbITBI ¢ PaBHOBO3MOKHBIMHM 3JIEMEHTAaPHBIMU
coObITusiMH. City4daiiHbIN BBIOOD.

[TpakTrueckas padota « ONBITHI C PABHOBO3MOKXHBIMH
3JIEMEHTAPHBIMU COOBITUSMU.

OcBauBaTh Ha  0a30BOM  YpPOBHe  IOHSATHA:
JJIEeMEHTapHOE COOBITHE, Ciy4aiiHOe COOBITHE Kak
COBOKYITHOCTb  OJIarONpHUSATCTBYIOIIMUX  3JIEMEHTapHBIX
COOBITHI, PABHOBO3MOKHBIE AJIEMEHTAPHBIE COOBITHSI.
PemaTth 3aga4m Ha BBIYKCIIEHUE BEPOSITHOCTEH COOBITUI
[0 BEPOSATHOCTSIM 3JIEMEHTAPHBIX COOBITHH CIy4aiHOTO
onbITa (C MCIOJIB30BAHUEM 3pUTENILHONW HAIJISIHOCTH
u/Wim BepOaIbHON OIIOPHI).

PemaTh 3aga4m Ha BBIYMCIIEHUE BEPOSITHOCTEH COOBITHIA
B ONbITaX C PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
COOBITUSIMHM, B TOM 4YHCIE C MOMOIIBIO KOMIbIOTEpa (C
WCIIOJIb30BAHUEM  3PUTENBHOM  HArJJHOCTH  W/WIK
BepOaIbHOM OMOPEI).

IIpoBoauTH M M3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUAMHU (C UCHOJIB30BAHUEM MOHET,
UTpaJIbHBIX KOCTEH, Opyrux MoJienen)
B XOJI€ TMpPAaKTHYECKOW paboThl (C HCMOJIB30BAHUEM
BU3YaJIbHOM OIOPBI).

BBenenune
Teopuio rpagos
(4 4)

B

llepeso.  Ceoticmea  Oepeea:  eOUHCMBEHHOCMb  NYymMU,
cyuwecmeoganue GUcsYell BepuilHbl, CEA3b MeNCOy HUCIOM
geputun u yuciom péoep. Ilpasuno ymHodiceHusl.

Oceausamb nowamus. oOepeso Kak zpag Oes yuxia,
sucsa4as eepuiuHa (1ucmy), 6emeav depesa, nyms 6 oepese,
ouamemp oepesa.




H3yuams ceolicmea Oepesa: cyujecmeoganue gucsadell
BEPUIUHBI,  €OUHCMBEHHOCMb  NYMU  MeHCOy  08YMsL
BEPUIUHAMU, CEA3b MENHCOY YUCIOM BEPUUH U HUCTIOM
pébep.

Yuacmeoseams 6 o6cyscoenuu pewienun 3a0auu na nouck
U nepeuucienHue nymeil 6 oepege, onpeoeleHue UUcid
sepuiun unu péoep 8 depese, 06x00 OUHAPHO20 Oepesda, 8

MOoM Yucie ¢ NPpUMEHERUEM npasuid YMHONCEHUAL.

Cayuaiinbie
coObITUSA
(8)

Ilpomusononosxcnoe  coovimue.  Juacpamma  Direpa.
Obveounenue u nepeceuenue cobvimui. Hecoemecmuvie
coovimus. @Popmyna crodcenus eeposmuocmei. Ilpasuno
VMHOMCEHUsI  8eposimHocmel.  YClN08HAs — 8epOAMHOCHb.
Heszasucumvie  cobvimus.  Ilpeocmasnenue  ciyyaiiHo2o
9KCNnepumMeHma 8 gude oepesd.

Ocseaueamv noHAMUA. 63AUMHO NPOMUBONONONCHBLE
cobvimus, onepayuu HaA0 coObLIMUAMU, 00beduHeHue U
nepeceyerue coovimui, ouazpamma Oinepa (dinrepa—
Benna), coemecmuule u Hecogmecmuvie cOObIMUAL.
H3yuames meopemovl o eeposmnocmu 00veouHeHUus 08yx
codvimutl (Ghopmynvl crodcerus 6epossmHocmel).
Yuacmeosamw 6 o6cyscoenuu pewenua 3adauu, 6 mom
yucie mekcmoaule 3a0a4u Ha onpeoenerue 8eposimuocmeti
00veOuHeHuss u nepeceuyeHusi COOLIMUL C NOMOUBIO
YuUCI08olt  mpaAMou, ouazpamm  Jiiepa,  opmyavi
CIIOJACEHUS BEPOAMHOCNEN.

Ocesaueamp nonamus’ npasuio VMHONCEHUS
6eposimHocmell, YCI08HAsL BePOSMHOCHb, He3A8UCUMbIE
cobblmus 0epeso CIy4alHo20 onvima.
H3yuams  ceolicmea  (onpeoenenust)
coovimuil.

Yuacmeoseamv 6 oocyrycoenuu pewenus 3adauu na
onpeoeneHue U UCNONIb30BAHUE HE3ABUCUMBIX COObIMULL.
Yuacmeoseamov 6 oocyrycoenuu pewenus 3adauu na
NOUCK GeposiImHOCMeU, 6 MOM HYUCle YCIOBHbIX, C
UCnob308aHUeM Oepesa CYUAliH020 ONbIMA.

He3as8UcCuUmMvblx

O0o001meHue,
KOHTPO.JIb
(49)

[IpencraBnenue nannpix. OnucarenpHas cTaTUCTHKA. ['padsbl.
BepositTHOCTB CIIy4allHOTO COOBITHS. DNeMEeHTHI
KOMOWHATOPHKH.
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TIOMOIIBIO U3yYCHHBIX XapaKTEPUCTHK (c
UCTIOJIb30BaHUEM BU3YAIIbHOW OITOPHI).

Yuacmeosamv 6 o6cyscoenuu pewenus 3anauum ¢
npuMeHeHueM rpados.

Pemate 3agaum  Ha  HAXOXKIEHHE  BEPOSTHOCTHU
CJIy‘IBjIHOI‘ (0] CO6BITI/I$I IO BCPOATHOCTAM IJJICMCHTAPHBIX

COOBITHIA, B TOM YHCIIE B OIBITaAX C PAaBHOBO3MOXKHBIMH
3JIEMEHTAPHBIMH COOBITUSIMU (C BH3yaJIbHOW OTIOPOA).
Yuacmeosamv 6 ob6cyrcoenuu pewenusa 3anaum Ha
HaXO0XJI€HUE BEPOSITHOCTEN 0ObEIUHEHMS U TIEpECEUEHUs
COOBITHIA, B TOM YHCJIE HE3aBHUCHMBIX, C UCIIOJIb30BAHUEM
rpaduYecKuX TPENCTABICHUA W JepeBa CIy4aiHOTO
OTIBITA.

Yuacmeoseamv 6 oo6cysycoenuu pewenusn 3agaum Ha
NEePEeYnCIIeHe KOMOMHAINH (YMCia TepecTaHOBOK, YHCIIa
COUeTaHMil), HA HAXOXJEHHE BEPOATHOCTEH COOBITHI C
NPUMEHEHHEM KOMOWHATOPHKH, B TOM 4HCIE C
HCII0JIb30BaHNEM TpeyroibHuKa [lackans.
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9 kiacc (He meHee 34 4)

Ha3zBanue
pa3aeJia (TemMbl)
(umcy0 yacon)

OcHoBHOe conep:kanne

XapaKkTepuCTHKA AeATEJbHOCTH 00y4ar0IUXCs

IHoBTOpEeHue
Kypca 8 ki1acca
(4 9)

IIpencraBienue

JaHHBbIX. OnucarenpHas CTaTUCTHKA.

Omnepanuu Haja cOOBITHSIMEU. He3aBUCHMOCTH COOBITHH.

I[HoBTOPATHL UW3YyYEHHOE U BBLICTPAUBATH CHCTEMY
3HAHM.

Pematp 3a1a4u Ha MpeCTaBICHUE U ONMCAHNUE JTaHHBIX.
Pemiars 3agauMm Ha  HAxXOXKICHUE  BEPOATHOCTEHN
00BEIMHEHHUS W TICPECEUCHUS COOBITHA, B TOM YHCIE
HE3aBHCHMBIX, C  HUCIOJB30BaHHEM  TrpadUIecKuX
MPEJCTABICHUI U JepeBa CIIy4YalHOTO OIIbITA.

Pemiath 3a7a4u Ha mepednclieHne KOMOWHAIMi (ducia
MEPECTAaHOBOK, YHCJIa COYETAaHWH), Ha HaXOXJCHHUE
BEPOATHOCTEH COOBITUI C TPUMEHEHHEM KOMOMHATOPUKH,

B TOM YUCJIC C UCITIOJIb30BAHUCM TPCYT'OJIbHUKA ITackans

DJIEeMEeHTBI
KOMOMHATOPUKH
(49)

Komb6unatopHoe

IIpaBUIIO YMHOKCHHUH. HCpCCTaHOBKI/I.

®akropuan. CodyeTaHUsT M YUCIO COYETaHUWH. IpeyeonvbHux
Ilackansa. Ilpaktndeckast pabota «Bbruncienue BeposiTHOCTEN
C HCIMOJb30BAaHUEM KOMOMHATOPHBIX (PYHKUHN 3JIEKTPOHHBIX

TaOIULY.

OcBauBath Ha  0a30BOM  yYpOBHe  IOHATHSA!
KOMOMHATOPHOE MPAaBUJIO YMHOXEHUS, YIOPSIOUYECHHAs
napa, Tpoiika 00bEKTOB, IepecTaHOBKa, (PaKTOPHAI YUCIIA,
COYETaHuE, YUCJIO COUETaHUM, mpey2oavuuk [lackas.
Pemiars nmpocreiimide 3aga4d  Ha  [EPEUYUCIICHUE
YHOPSII0YEHHBIX Map, TPOEK, NEPEUNCIICHHUE IEPECTAHOBOK
U COYETAHWHA DSJIEMEHTOB pAa3JMYHBIX MHOXECTB (IO
o0pasiry).

Pemiate mpocreiiinue 3a1a4M Ha INPUMECHEHHE YuUCIA
coueTaHuil B anredpe (CokpaiiéHHoe YMHOKEHHE, OMHOM
HrroTona) (¢ HampapJstoiel MOMOIIBIO).

Pemiatb, mnpuMeHsii KOMOMHATOPHKY, 3aJayd Ha
BBIUMCJIEHHE BEPOSTHOCTEH, B TOM YHCJIE C MOMOUIbIO
ANEKTPOHHBIX TaOMUI] B XOJle MpaKTUYeCKOW paboThl (C
BU3YaJIbHOW OTIOPOiA).
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I'eomeTpuueckas
BEPOATHOCTH
(49)

Teomempuueckasn eeposmuocmo. Cyuatinslii 6b100p MOUKU U3
@ueypsi Ha nIoCcKOCMU, U3 OMpPe3Ka, U3 Oy OKPYHCHOCMU.

Oceaugams nonamue 2e0MempuyecKoll 6epOSIMHOCIL.
Yuacmeoseamv 6 obcyscoenuu pewenua 3adauu na
HAXOMHCOeHUe BepOAMHOCMeEll 8 ONbIMAX, NPeOCmMasUMbIX
KaK 6b100p MoyeK u3 MHO20Y20IbHUKA, Kpyed, Ompe3Ka uiu
Oyeu OKPYHCHOCTU, YUCTI0B020 NPOMEINCYMKA

HcnbiTanus
bepnyanu
(6 9)

Hcneiranue. Yenex u Heynada. Cepus UCIBITAHUH 10 TIEPBOTO
ycnexa. Mcnbitanust bepnymnu. BepostHocT coObITHH B
cepun ucnbiTannii bepuymmu. [Ipaktuueckas pabota
«Hcnpitanus beprymm.

OcBauBaTh Ha 0a30BOM YPOBHE NMOHSATHSA: HCIIBITAHUE,
3JIEMEHTApHOE COOBITHE B UCHBITAHUM (YCIIEX U HEyAaua),
CepHsl HUCIBITAaHUH, HACTYIUIEHHWE IIEPBOr0  yclexa
(Heynmaun), cepus UcTibITaHUK bepHyn.

Pemars nmpocreiimue 3agauM  Ha  HAXOXICHHUE
BEPOSITHOCTEW COOBITHI B CEPHM MCTBITAHUHN JI0 TIEPBOTO
ycrexa, B TOM 4Hciie ¢ MpUMEHEHHEM (OpMYIbl CyMMBbI
r€OMETPUYECKON IMPOrpeccuu (C OMOpOH Ha CIPaBOYHYIO
nH()OpMAIIUIO).

Pemiate npocreiime

3agadu Ha HaX0XJICHHUC

BEPOSITHOCTEW  DJIEMEHTApHBIX COOBITUH B cepHuH
WCTIBITAHUN bBepHy/uM, Ha HaXOXIEHUE BEPOATHOCTU
ONPENENEHHOI0 YHUClIa YCIEXOB B CEPUU HUCIBITAHUN
bepnysnu (¢ BU3yasibHOI 01opoit).

H3yuaTh B X01€¢ NPaKTH4eCKO# PadoThl, B TOM YHCIIE C
IIOMOIIBIO IIU(PPOBBIX PECYPCOB, CBONCTBA BEPOSITHOCTH B
cepuu ucnelTannii bepHysum

Cayuaiinas
BeJIMYMHA
(6 1)

CnyyaliHass BeIWYMHA W pPacHpeleieHUe BEPOSTHOCTEH.
MareMaTtnueckoe OXUIAHUE U JUCIEPCHA  CIIy4alHOU
BeMMYUHBL. [IpuMeppl MaTeMaTH4ecKOoro OXUAaHUS Kak
TEOPETUYECKOTO CPETHETO 3HAUCHUS BEINYHMHBI.

[TonsiTue o 3akone OonbluX yrcen. 3mepeHue BeposiTHOCTEN
C TMoMoIIbI0 YacToT. [IpuMeHeHne 3akoHa OOJIBIINX YHCEN.
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OcBouTh Ha 0a30BOM YpPOBHe NOHATHS: CIydailHas
BEJIMYMHA, 3HAauYCHUE CIIy4aitHON BEJIMYHHBI,
pacnpeesieHue BepOsTHOCTEM.

M3yyarp u o00cyx)aaTh TMpUMEpPbl JIUCKPETHBIX U
HENPEPBIBHBIX CIIYYaHBIX BEJIUYUH (POCT, BEC YEIOBEKa,
YHUCJICHHOCTh HACEJICHHUS, IPYTHE U3MCHUYMBBIC BETUYNHBIL,
paccMaTpuBaBIIMECs B KypC€ CTATUCTHKHU), MOJEIbHBIX
CIy4YyaWHBIX BEJIMYMH, CBS3aHHBIX CO CIy4YalHBIMH
ombITaMu (OpOoCaHWE MOHETHI, WrPATBLHOW KOCTH, CO
CIIy4ailHbIM BBIOOPOM H T. II.).




OcBauBaTh Ha  0a30BOM  yYpOBHe  TOHSITHUS:
MaTE€MaTHYECKOE OKHUJIAaHHE CIIy4ailHOM BEJIMYHMHBI Kak
TEOPETUUECKOE CPEAHEE 3HAYCHUE, JUCIIEPCHS CIIyYaitHOU
BEJIMUMHBI KaK aHAJIOT IUCIIEPCUH YUCIOBOTO Habopa.
Pemiare 3axa4yM Ha BBIYUCICHUE MaTEMAaTHYECKOIO
OXKHMJIAHHWSI W JHCHEPCHUM JUCKPETHOM  CIydYalHOH
BEJIMYMHBI 110 33JaHHOMY PaCIpPEIEICHUI0, B TOM YUCIE
3aJa4, CBA3aHHBIX CO CTPAXOBAHHWEM M JIOTEpesiMH (C
HaIPaBJISAIONIEH TOMOIIBIO).

3HAKOMHMTBCH C MAaT€MaTUYECKUM OXHJAHUEM U
JUCIIEPCUEN HEKOTOPBIX PACIpEACIICHUI, B TOM 4YHUCIIE
pacnpenencHus CIly4aiiHOM BEJIMYNHBI «YUCIIO0 YCIIEXOB)» B
cepuu ucnslTanuii bepHysum.

M3yyars yacToTy COOBITMS B MOBTOPSIOIIMUXCS
CIIy4aiHbIX ONbITaX KaK CIy4alHYIO BEJIUYHHY.

3HAKOMHUTBCS C 3aKOHOM OonbIx uucen (B ¢dopme
BepHymnu): mpu  OOJBIIOM 4YHCIE OIBITOB YacTOTa
cOOBITHSI OJTM3Ka K €r0 BEPOSTHOCTH.

PemaTtsh 3a1aun Ha U3MEPEHUE BEPOSITHOCTEH C IIOMOIIIBIO
4acTOT (C HAIIPABJISAIOMICH TOMOIIIBIO).

O06cy:x1aTh POJb 3aKOHA OOJIBIINX YHCEN B 000CHOBAHUU
YaCTOTHOTO METOJIa H3MEPEHHSI BEPOSITHOCTEH.
OO0cy:x1aThb 3aKOH OOJBIIMX YHCENT KakK MPOsBICHUE
CTATHCTUYECKON YCTOMYUBOCTH B H3MCHYHBBIX SIBJICHUSX,
pOJIb 3aKOHAa OOJBIIMX YUCENl B MPHUPOJE U B KHU3HH
YeNoBeKa.
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O0o001menue,
KOHTPOJIb

(10 w)

[IpencraBnenue  TaHHBIX. OnucarenpHas CTAaTHUCTHKA.
BepositHOoCTB CIIy4aiiHOT O COOBITHSI. DJIeMEHTBI
koMOuHaTtopuku. CiydaliHbIe BEJTMYUHBI U PACTIPEICIICHHS.

IloBTOPATH, M3yYEHHOE U BBICTPAMBATHL CHCTEMY
3HAHMI.

Pemars 3agaum Ha MpeCTaBICHUE U ONMMCAHUE TAHHBIX.
Pemath 3a1auu Ha HAXO0X/IEHUE BEPOSTHOCTEN COOBITHIA,
B TOM 4YHUCJI€ B ONBITaX C PaBHOBO3MOKHBIMHU
3JIEMEHTapHBIMU COOBITHSIMH, BEPOSATHOCTEU
OOBEIMHEHUSI W TEePEeCeUCHUss COOBITUH, BBIYUCIATH
BEPOSATHOCTHU B OIBITAX C CEPUSMU CIIyYaUHbBIX UCTIBITAHUI
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