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I[TOACHUTEJIBHA A 3AITNCKA

PabGouass mporpamma mo MaTeMaTHKE IS OOYYarOUUXCsl C 3aJIePIKKOM
ncuxudeckoro pazputus (naiee — 3I1P) Ha ypoBHe 0CHOBHOrO 00111€T0 00pa3oBaHUs
NOJATOTOBJIEHa Ha oOcHOBe denepaibHOr0 TOCYAapCTBEHHOTO 00pa30BATEIbLHOIO
CTaHJapTa OCHOBHOro obimiero obpaszoanus ([Ipukasz Munnpocsemenuss Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MHHUCTEPCTBOM IOCTHIIMU Poccuiickoit
®depeparmuu 05.07.2021 1., per. Homep 64101) (manee — ®I'OC O0O), [IpumepHoii
aJaniTHPOBAHHONW OCHOBHOM 00pa3oBaTeIbHONM MPOrpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHUsI OOYYAIOIMIMXCS C 3aJEPKKOM TCUXMYECKOTo pa3BUTHS (0400peHHOMU
pemeanem @YMO no obmemy obpazoBanuio (mpotokon ot 18 mapra 2022 r. Ne
1/22)) (manee — [TAOOIT OOO 3I1P), ITpumepHoii paboueit mporpaMmMbl OCHOBHOTO
obOmero oOpa3zoBanust 1o mpeamety «MartemaTuka», [lpumepHoi mporpaMMbl
BOCITUTAHUsA, C YYETOM PACIPEACIICHHBIX MO KJaccaM IPOBEPSEMBIX TPEOOBaHUM K
pe3yibTaTaM OCBOEHUSI AJTaNTHPOBAHHON OCHOBHOI 00pa30BaTEbHONW MPOTPAMMBbI
OCHOBHOTO 00IIero o00pa3oBaHHs OOYYarONIUXCA C 3aACPKKON ICHUXHYECKOTO
pa3Butus. B pabGoueil mporpamme yuTeHbI UAEH U MOJ0KeHUsT KoHIenmu pa3BuTHs
MareMaTudeckoro odpazoBanus B Poccuiickoit®denepanuu.

O0mas xapakrepucTuka yueOHoro npeamera « MareMaTuka

VYuebnpiii mpeamer «MaremaThkay BXOOUT B TPEIAMETHYIO 00J1acTh
«Marematuka u uHpopMatuka». OH CIIOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIBHOMN
KyJIbTYpbl M JIOTHUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHS IOJIb30BATHCS
QITOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHON >km3HU oOyuatomuxcsi ¢ 3[IP. VYdeOHblii mnpeamer pas3BuBaer
MBILJICHHE, MPOCTPAHCTBEHHOE BOOOpakeHHe, (YHKIHMOHAIbHYIO T'PaMOTHOCTD,
YMEHHUSI ~ BOCHPUHMMATh M KPUTHYECKH  AHAIU3UPOBATh  MH(POpPMAIHIO,
IPEICTABICHHYIO B Pa3IMYHBIX (hopmax.

OOyueHnue mMaTeMaTuKe JAaET BO3MOXKHOCTh pa3BUBaTh y oOydaromuxcs ¢ 311P
TOYHYIO, PAIlMOHAIIBHYI0O W WH(OPMATUBHYIO peub, yMEHUE OTOMpaTh Haubojee
MOAXO/SIINE SI3bIKOBbIE, CUMBOJUYECKUE, IpaUUYecKue CpPeACTBA ISl BbIPAKEHUS
CY>KJICHUN U HATJISTHOTO X MPEJICTABICHHUS.

Heo0xoauMbIM KOMIOHEHTOM OOIIEH KYJIbTYpbl B COBPEMEHHOM TOJKOBAaHUU
ABIIIETCA  OOIlee 3HAKOMCTBO C METOJaMU [O3HAHUA JEMCTBUTEIHHOCTH,
IIPEICTABIICHUE O IPEIMETE U METOAAX MAaTEMATHKH, UX OTJIMYMNA OT METOJOB APYTHUX
€CTECTBEHHbIX M T'YMaHUTapHBIX HayK, 00 OCOOEHHOCTAX MPUMEHEHHsS MaTeMaTUKH
JUIA peleHUs] HAyYHbIX W NPUKIAAHBIX 3a1ad. TakuM oOpa3oM, MaTeMaTHUYeCKOe
oOpa3oBaHNe BHOCUT CBOM BKJIaJ B (popMuUpOBaHUE 00IIEH KYJIbTYphI UETOBEKA.

W3ydyeHne MaTeMaTUKHU TaKKe CIIOCOOCTBYET SCTETUUYECKOMY BOCIMTAHUIO
YeJIOBEKa, TOHMMAHMIO KpPacoTbl M H3SALIECTBA MATEMAaTUYECKHX PaCCyKICHUH,
BOCIIPUATHIO TEOMETPUUECKUX (OPM, YCBOCHUIO HJIEU CUMMETPUHU.



[Iporpamma oTpaxaeT coaep:kaHue oOyueHus mnpeamery «MaremaTtuka» c
y4eTOM 0COOBIX 0Opa3oBaTeIbHbIX MOTpeOHOCTEN oOydaromuxcs ¢ 3I1P. OBnanenue
y4eOHBIM MpeaMeToM «MaTemaThkay MpeiCTaBIsieT ONPEIeICHHYIO CI0XHOCTD IS
yuamuxcsa ¢ 3[IP. V oOyuarormuxcst ¢ 3P Haubonee BbIpak€HbI OTCTaBaHUS B
pPa3BUTUU CIOBECHO-JIOTMYECKUX (OPM MBILIUICHUS, TMO3TOMY aOCTpaKTHBIE U
OTBJICYEHHBIE KAaTErOpUU UM TPYIAHOAOCTYIHBI. B TOXe BpeMs Ipu CHeluaIbHOM
oOy4eHHH OOydYaromuecss MOTYT BBINOJHATH 3adaHust 1o anroputmy. OnHuU
BOCIIPUUMYMBBEI K MOMOIIM, MOTYT BBIIOJHUTh NEPEHOC HAa aHAJOTUYHOE 3aJ]aHUE
YCBOEHHOTO criocoba pereHusi. CHIKEHHE Pa3BUTHUSI MBICIUTEIBHBIX OINEpanuil u
3aMEJIEHHOE CTAHOBJIEHUE JIOTUYECKUX JEHMCTBUM NPUBOAAT K HEIOCTATOYHOU
OCMBICJIEHHOCTH COBEpUIAEMBIX Y4E€OHBIX NEHCTBUMA. Y 00yYarouuxcsi 3aTpyIHEHBI
CUYETHBIC BBIUMUCIICHMS, MPOU3BOAUMBIE B yMe. B NHUCbMEHHBIX BBIUMUCICHHUSIX OHU
MOTYT MpPOIYCKaTh OJMH W3 MPOMEXKYTOUHbIX maroB. IIpm pabore ¢ 4YUCIOBBIMU
BBIPQKEHUSIMHU, BBIYMCICHUEM HUX 3HAYEHUS MOTYT HE YAEPKUBaTh MPaBUIHHBIN
nopsiiok aercteuid. [lpu ynpoienuu, npeodpazoBaHuu BeipakeHuid yuamuecs ¢ 311P
HE MOTYT CaMOCTOSITEJIbHO MPHUHATH PEUIEHUE O IMOCIEA0BATEIbHOCTUA BBIIIOJIHEHUS
JnercTtBuil. KOHKPETHOCTh MBIIUICHUSI OCJIOXKHSET YCBOCHUS HABbIKA PELICHUS
YPaBHEHHM, HEPABEHCTB, CHUCTEMBl YpaBHEHUH. M MallOJOCTYIIHO COBEpIIEHUE
00paTUMBIX ONeparuii.

Husknii  ypoBeHb  pa3BUTHSL JIOTUYECKHX  ONEpalMi, HEAOCTATOYHas
00OOIIIEHHOCTh MBIIUICHHUSI 3aTPYJIHAIOT U3ydeHue TeMbl «DyHKum»: npu
onpeneneHu (QYHKIMOHAJIBLHOM 3aBUCUMOCTH, HpPU OMNHCAHUM TpapuuecKoit
CUTyalliu, UCTIOIb3Yysl T€OMETPUUYECKUM, anreOpandeckuil, PyHKIIMOHATBHBINA S3BIKU.
Hepeako ywaniuecss He BUIAT Pa3HUIBI MEXKIY 00NAaCThO ONpeneneHuss (PyHKIMU 1
00JIaCThIO 3HAYEHUH.

Pemenue 3amay compspkeHO C TPYIHOCTSIMU OGOPMIICHHS KPAaTKOM 3arucH,
MPOBE/ICHMS aHAIM3a YCJIOBUS 33/1a4uM, BbIICJICHUS CylecTBeHHOTro. O0y4Jaroniuecs ¢
3IIP 3aTpyaHAIOTCS clIelaTh YMO3AaKIOYEHHE OT OOIIEro K YacTHOMY, HEpEeIKO
BBIOMPAIOT HEpalMOHAJBHBIE CIOCOOBI  pEIIeHUs, WHOrJa OrPAHUYUBAIOTCS
MaHUMIYJIALUSMU C YACITAMH.

[Ipyu wu3yyeHuun reomerpuueckoro Marepuana oOydarommecs ¢ 3IIP
CTAJKMBAIOTCS C  TPYAHOCTBIO  JENaThb  JIOTUMECKHE  BBIBOJBI,  CTPOMUTH
IIOCJIEA0BATEIBHBIE PACCYKICHUS. HenpouHble 3HaHNWsI OCHOBHBIX TEOPEM I'€OMETPUHN
OPUBOJUT K OIIMOKAaM B PEIICHWH TeoOMETpUYecKux 3agad. OOydaroluecss MOTYT
MOJIMEHUTH (POpPMYITy, HEMPABUILHO MPUMEHUTH TeopeMy. K cepbe3npiM ommbKkam B
pelleHnH  3a7a4  NPUBOAAT  HENOCTATOYHO  PA3BUTHIE  MPOCTPAHCTBEHHBIC
npeacTaBieHus. VM cio>XHO BBITIOJIHUTH YEPTEXK K YCIOBHIO, B TUCbMEHHBIX paboTax
OHM HE MOT'YT ITPUBECTU OOBSICHEHUE K UEPTEXKY.

To4yHOCTH 3aMIOMUHAHUS U BOCIIPOU3BEICHHS yU€OHOTO MaTeprala CHIKEHbI 110
OpUYMHE CIa00CTHU MHECTUYECKOW JESTENbHOCTH, CYKEHHS O0beMa NaMsTH.
Oo6yuatomumest ¢ 3IIP Tpebyercs Oosbllie BpeMEHHM Ha 3akpeIuvieHHe maTepuarna,
aKTyaJau3alus 3HaHWW 110 ONIOPE MPU BOCIIPOU3BEICHUH.

Jl1st mpeo1osieHnst TPYAHOCTEN B U3y4eHUH yueOHoro npenMera «MaremaTrka
HeoOxonMMa ajanTtanus o0beMa M XapakTepa y4yeOHOro marepuaina K
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[I03HAaBaTEJIbHBIM BO3MOXHOCTAM Yywamuxcs ¢ 3[IP. Cnenyer yueOHBIM MaTepuai
[PENOAHOCUTh HEOOJIBIIMMHU MOPLMSIMH, YCIOXHSISI €ro IOCTENEHHO, U3bICKUBATh
CHOCOOBI  aJanTaluy  TPYAHBIX  3aJaHUil, HEKOTOpble TEMbl JaBaTh Kak
03HAKOMUTEIIbHBIE; UCKIIFOYATh OTAEIIbHbBIE TPYAHBIE T0KA3aTEIbCTBA; TECOPETUUECKUN
MaTepUall PEKOMEHIYETCS M3ydaTb B IPOLECCE IPAKTUYECKOM NESITEIbHOCTH IO
pemieHnto  3agady.  OpraHuyeckoe €AMHCTBO MPAKTHYECKOW W YMCTBEHHOM
JESTENIbHOCTH Yy4YalllUXCsd Ha ypOKaX MAaTeMaTUKHU CIIOCOOCTBYIOT IMPOYHOMY U
CO3HATEJIbHOMY YCBOEHHIO OA3UCHBIX MAaTEMAaTUYECKUX 3HAHUM U YMEHUH.

Heau u 3anaun n3yvyeHus yueOHoro npeamera «MaremaTuka»

[TpuopuTeTHbIMU Yyeramu 00ydeHUs: MaTEMaTUKE B 5—9 Kilaccax sIBISIOTCA:

* (GopMHUpOBaHUE MEHTPATHHBIX MATEMATHYECKUX TMOHSATUN (YUCIIO, BEIMYWHA,
reoMeTpuyecKkas durypa, nepeMeHHas, BEPOSITHOCTb, byHKLIMS),
o0ecreurBaoIMX MPEEeMCTBEHHOCTh W MEPCIEKTUBHOCTh MAaTEMaTHYECKOTO
obpazoBanus ody4aromuxcs ¢ 3I1P;

* noaseneHue odydaromuxcs ¢ 3[1P Ha 1ocTynmHOM 111 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPY>KAIOIIer0 MUpa, MOHUMAHUE MAaTEMATHUKHU KaK
YacTU 001N KyJIbTYphl YEJIOBEUECTBA;

" pa3BUTHE WHTEJUIEKTyaJIbHBIX U TBOPUYECKHUX CHOCOOHOCTEH 00ydarommxcs ¢
3I1P, mo3HaBaTeIbHON AaKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIIICHUS, UHTEpEeca K U3YUCHUIO MAaTEMATUKH;

* ¢opmupoBaHUE (PYHKIMOHAIBHOW MaTEeMaTUYEeCKOWM TPaMOTHOCTH: YMEHHS
pacro3HaBaTh MPOSIBJICHUS MAaTeMaTHYECKUX  TOHSATUM, OOBEKTOB W
3aKOHOMEPHOCTEN B peaIbHBIX KU3HEHHBIX CUTYalUsIX U MPU U3YUYECHHUU JIPYTUX
y4eOHBIX TPEJAMETOB, TPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha S3bIKE MATEMaTHKU W CO3/IaBaTh MAaTEMaTHYECKUE
MOJIEIM, TMPUMEHSITh OCBOEHHBI MaTEeMaTUYECKUW amnmapar s penieHus
MPaKTUKO-OPUEHTUPOBAHHBIX  337a4, HMHTEPOPETUPOBATL U  OLCHUBATh
MOJIYYEHHBIE PE3YIIbTATHI.

JlocTrxeHre 3TUX 11ejieil 00ecTieunBaeTCs PEIICHUEM CIICIYIOMINX 3a0ay.:

* dopmupoBaTh y oOyuarommxcsi ¢ 3[IP HaBbeikM yueOHO-IIO3HABaTEILHOM
JEATENIbHOCTU: TUTAaHUPOBaHUE paOOThI, TMOUCK pAIMOHAIBHBIX MyTeH ee
BBITIOJTHEHUS, OCYIIIECTBIECHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HMHTEIUIEKTYaJlbHOMY pPa3BUTHIO, (OPMUPOBATH KayEeCTBa,
HEO0OXOMMbIE YETIOBEKY JIJIsl MOJTHOLIEHHOM JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMaTUYECKON NIEATEIbHOCTH: SICHOCTU U TOYHOCTH MBICIIH,
WHTYHITNH, TIPOCTPAHCTBEHHBIX MPECTaBICHUHN, CHOCOOHOCTH K MTPEOI0TICHHUIO
TPYIHOCTEM;

* (GopMHpPOBATH KIIIOUEBHIC KOMIICTCHIIMHM YYaIIMXCS B paMKax MPEeIMETHON
obnactu «Maremaruka U HHGOPMATHUKAY,

" pa3BUBAThH MOHATUHHOE MBIIUICHUS o0yJatomuxcs ¢ 3I1P;



" OCYHIECTBIJISITH KOPPEKIMIO MO3HABATEIBHBIX MpoiieccoB oOy4varomnuxcs ¢ 311P,
HEOOXOJMMBIX [IJII OCBOEHUS IMPOTPAMMHOTO MaTepuaja Mo Yy4yeOHOMY
PEAMETY;

" [peaycMaTpuBaTh BOZMOXHOCTh KOMIIEHCALIMU 00pa30BaTeIbHBIX JEPUIIUTOB B
OCBOCHMH MPEIUIECTBYIOIIET0 MPOrpaMMHOTO Marepuana y 00y4aroluxcsi ¢
3I1IP 1 HEOCTATKOB B MX MAaTEMaTUYECKOM PA3BUTHH;

" copmMHUpOBaTH YCTOWYUBBIA HHTEPEC YUALIUXCS K IPEIMETY;

" BBISABIISATH U Pa3BUBATh MaTEMaTHUYECKHE U TBOPUECKHE CITIOCOOHOCTH.
OcCHOBHBIE JIMHUU COJIEpKaHUA Kypca MaTeMaTuku B 5—9 kiaccax: «Yucna u

BBIYUCIICHUS», «AnreOpa» («AnreOpandeckue BBIPOKCHUS», «YPaBHCHUS U
HepaBeHCTBaY), «Dynkmumy, «['eomerpus» («l'eomerpuueckue GUTYpHl U HX
CBONCTBaY, «I3MepeHre reOMEeTPUUECKUX BEJIUUNHY ), « BEepOsSTHOCTh U CTAaTUCTUKAY.
JlaHHBIC TUHUU Pa3BUBAIOTCS MapaJICIbHO, KaXasi B COOTBETCTBUM C COOCTBEHHOU
JIOTUKOW, OJHAKO HE HE3aBUCUMO OJHAa OT JApPYrod, a B TECHOM KOHTaKTe U
B3aumoencTBu. Kpome 3Toro, Mx OOBEAMHSET JIOTMYECKas COCTaBJISIOLIAL,
TpaJULIMOHHO PHUCYIIAsi MATEMATHUKE U MPOHU3bIBAIOIIAS BCE MATEMATUYECKHUE KYPChI
u coxaepxatenbHbie TuHUU. ChopmynupoBaHHoe B DepepanibHOM TOCyIapCTBEHHOM
00pa3oBaTeIbHOM CTaHJApTE OCHOBHOTO OOIIEro 00pa3oBaHus TPeOOBAHUE «yMETh
ONepUpOBaTh MOHATUIMU: ONIPEACIICHHE, aKCUOMA, TEOPEMA, I0KA3aTeIbCTBO; YMEHUE
pacrio3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBaHUS, MPUBOJAUTH MPUMEPHI H
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM Kypcam, a pOopMUPOBAHUE JTOTHYECKUX YMEHHUH pacrpeensieTcs: o BCEM rojlaM
00yueHHs Ha YPOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHuUs.

Conepxxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJIbTaTaM
ocBoeHus [IpumepHoil pabouei mporpaMmbl, paclpeeIEHHBIM 0 rojlaM 00y4YeHHUs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NMPUHIUMHUAIBHBIM
BompocaM oOyyaromuecsi oOpamjaiuch HEOJHOKPATHO, 4YTOOBI  OBJIAJICHUE
MAaTE€MaTUYECKUMH TMOHSATUSMHU M HaBBIKAMHU OCYILIECTBIIOCH IMOCJIEN0BATENBHO U
MOCTyNaTeNbHO, C COOMIOACHHEM NPUHIMIIA MPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS
BKJIIOYAJIMCHh B OOMIYI0 CHCTEMY MAaT€MaTHYECKUX MPEICTaBICHUN OO0yUYaIOUIUXCS C
3I1P, pacuupsst u yrayOmnsisi e€, oOpa3ysi mpoyHble MHOKECTBEHHbIE CBA3U. OO1Ine
Hnenu u3ydeHus yuyeOHoro mpeamera «Marematuka» mpenctaBieHsl B [IpumepHoit
paboueii mporpaMMe OCHOBHOTO OOIIIETO 00pa30BaHMUS.

Oco0enHocTH 0TOOPA M aganTalluM Y4eOHOI0 MaTepHuaJia 10 MaTeMaTHKe

OOyuenune ydeOHOMY mpeameTy «MareMaTtuka» CTPOUTCS Ha CO3JaHUU
ONITUMAJILHBIX YCIOBHM i1 YCBOCHHS MPOTPAMMHOI0 Marepuana oOydJaroluMUCs C
3I1P. bonbioe BHUMaHue yaemseTcs oT0opy yueOHOro Marepuana B COOTBETCTBUH C
MPUHIIMIIOM JOCTYMHOCTH IpPH COXPAHEHHU OO0IIero 0a30BOr0 YpPOBHSA, KOTOPBIi
JIOJKEH TI0 COJIEPKAHMIO U 00BeMY OBITh aIalliTUPOBAHHBIM I 00yvaromuxcs ¢ 3[1P
B COOTBETCTBUU C HMX OCOOBIMH 00pa3zoBaTelbHBIMU TOTpeOHOCTsIMU. Cremyer
o0JieryuTh OBJaZeHHe MarepuasioM oOydatomumucs c¢ 3IIP mocpeactBoM ero
JIETAIbHOTO OOBSICHEHUS C CUCTEMAaTUYECKUM TOBTOPOM, MHOTOKPATHOM TPEHUPOBKH

5



B MPUMEHEHUU 3HAHWUM, MCIOJIb3ys MPHUEMBl aKTyalu3aluu (BU3yaslbHas oOIopa,
MaMsITKa).

[IpumepHas nporpamMma NpeayCMaTpUBacT BHECEHUE HEKOTOPBIX M3MEHEHUM:
yYMEHbIIIEHHE O00beMa TEOPETUUYECKUX CBEJCHHM, BBIHECEHHE OTIEIbHBIX TEM WU
LEJbIX Pa3esioB B MaTepHalibl Jisi 0030pHOT0, 03HAKOMHUTEILHOTO U3YUECHHUS.

M3meHenus nporpaMmmsl B 5-9 Kiaccax

Mamemamuka 6 5 u 6 knaccax

B 03HaKOMHUTEIBPHOM IIJJaHE PEKOMEHAYETCS HW3ydaTb CIEAYIOIIME TEMBI:
«Pumckas nymeparus», «PaBubie duryps», «llumunnp, konyc, map», «Kyo»,
«IIpssMoyronpHbIN napaiuienenumneny, «llepemenienue Mo KOOPAMHATHOM MPSAMON»,
«Monynb uymucna», «HucnoBble mpoMexyTKn»; «Macmrad» (M3yyaercs B Kypce
«I"eorpadusy); «M300pakeHne reoMmeTpruueckux GUryp Ha HETMHOBAHHOW Oymare
UCIIOJb30BAaHUEM LHPKYJA, JMHEWKH, YrOJbHUKA, TpPAHCHOpPTHpaA», «/lnuHa
OKpyXHOCTH», «lInomans kpyray», «Ilapannensueie npsmeie», «llepnenaukysapHbie
npsiMbie», «OceBast U LEHTpalbHas CUMMETPUN» (U3y4aeTcs B Kypce T'€OMETpPHH);
«beckoHeuHble NEpPUOAMYECKUE JAecATUYHBbIE ApoOu. [lecsaTuuHOoe mNpUOIMKEHNE
O0OBIKHOBEHHOM ApoOmn» (M3ydaeTcsl B Kypce ajreopsbl).

Crenyer yMEHBIIUTh KOJIMYECTBO YaCOB HA CIEAyOIIME TeMbl: «PemieHue
JOTUYECKUN 3amau», «JnumHa otpeskay, «lllkane», «PacnpenenuTenbHbld 3aKOH
YMHOXKEHHUS», «3alUCh IPOU3BEACHUS ¢ OYKBEHHBIMU MHOXUTEIAIMIY, «IlocTpoenue
KOH(pUrypanuii u3 vacrel mpsMoM, OKPYKHOCTH HAa HEIMHOBAHHON M KJIET4aToOl
oymarey, «Jlenurenu u kpatHsie. [Ipusnaku nemumocTt», «Haubonbmmii oOmIHit
JIeNUTENb U HauMeHblllee o0llee KpaTHoe. JeIMMOoCTh CyMMBbI M IPOU3BEICHUS.
«[IpuBenenue npobu Kk HOBOMY 3HaMeHaTemo», «HaxoxaeHue yacTu 11eJ10ro U 1eJI0ro
no ero yactuw». «OKpyTrieHHe NecATUYHbIX apobeit». «Pemenue 3agau nepebopom
BCEX BO3MOJKHBIX BapHaHTOBY». «CocTaBieHHe OYKBEHHBIX BBIPAKEHHUH O YCIOBHIO
3aaun». BeicBOOOAMBIIMECS YaChl MOXKHO MCIIOJIb30BaTh HA TOBTOPEHHE (B HAavaJle U
KOHIIE y4eOHOT0 To/ia), Ha U3y4eHne Haubosee TPyAHbIX U 3HAUMMBIX TeM: B V Kiacce
— Ha pelIeHue ypaBHEHUH, IPUBEICHHUE APOOU K HOBOMY 3HAMEHATENI0, YMHOKEHUE U
JIeJIeHWEe JECATUYHBIX Jpo0eil, m3mepeHue yriaoB; B VI kiacce — aelCTBUS C
MOJIOKUTENbHBIMA U OTPULIATEIbHBIMU YHCIIAMH, PEIICHUE YPaBHEHUM, CIOKEHUE U
BBIYMTAHUE YHCEN, COJAEPKAIIMX LEIYI0 U JPOOHYIO YacTh, HA YMHOXEHHUE U JI€JICHUE
OOBIKHOBEHHBIX APOOEH.

Anzeopa

B 03HaKOMHUTEIBHOM IUJIAaHE PEKOMEHAYETCS HW3y4daTh CIEAYIOIIUE TEMBI:
«MppannonanbHable yncna. [leficTBurenpHble ynciaa», « CpaBHEHUE JEHCTBUTENbHBIX
gucen, apuMeTHIecKue ACUCTBUS C JEWCTBUTEIBbHBIMU 4YuciamMuy, «Haxoxnenue
npuOIIKEHHBIX 3HAUYEHUW KBaJpaTHOro KopHs», «Teopema Buera», «Pemenus
YPaBHEHMM TPETHEN U YETBEPTOM CTENIEHEN PA3JI0KEHNEM Ha MHOKUTENNY, « DyHKIUA Y
=VX u ee rpadpuk», «llorpemHocTh W TOYHOCTH UPUOMIKEHUSN», «YUeTHbIE H
HeveTHble QYHKIMN», «DyHKIMA y=X"», « DyHKIHMsI y= ax’, ee rpadyuK U CBOMCTBA.
I'padpukn pynxumii y= ax> +n u y=a(x-m)?, «YpaBHEHHE C ABYyMS IIEPEMEHHBIMU U €70
rpaduky», «['papuueckuit crnocod pernieHus CUCTEMbl ypaBHEeHMID», «300paxkeHue



YJIEHOB apu(PMETUUECKON U T€OMETPUUECKON IPOrPECCUil TOUKaMHU Ha KOOPAMHATHOM
TJIOCKOCTH. JIMHEMHBIN U SKCITOHEHIIUATBbHBIN pocT. CI0KHBIE TPOLEHTHD.

Crnenyer yMEHBIINTHh KOJIMYECTBO 4YAaCOB HAa H3ydyeHHE TeM: «DopmyibD»,
«/loKka3arenbCcTBO TOXKIECTBY, «JIMHEHHOE ypaBHEHHE C JBYMsS HEU3BECTHBIMWY,
«['padux nuHEHHOrO ypaBHEHHs C IByMs IepeMeHHbIMW», «['paduueckoe perienue
JMHENHBIX YPaBHEHUI U CHUCTEM JIMHEHHBIX ypaBHEHUI», «CBOWCTBA KBaApaTHYHON
byHKIANY.

BricBoOOMBIIMECST 4Yachl PEKOMEHIYETCS UCIOJIb30BaTh: JUISl  JIy4llIen
npopabOTKU HamboJiee BaXKHBIX TeM Kypca: «Pemienwe ypaBHeHMil», «Pemenue
CUCTEM ypaBHEHUI», «COBMECTHbIE NEUCTBUS C Apo0siMmu», «IIpumeHeHue cBOWCTB
apu(pMETUYECKOTO KBaJpaTHOTO KOpHSA»; Ha TMOBTOpPEHHE, pEIIeHHe 3ajad,
npeoOpa3oBaHre BRIPAXKEHUI, a TaK)Ke HA 3aKPEIUIEHNE U3yYEHHOT0 MaTepHaa.

I'eomempus

CrenyeT OCHOBHOE BHUMAHHE YNIEJIUTh NPAKTHUYECKON HAIPABICHHOCTH Kypca,
UCKIIIOYUB M YIOPOCTUB HAMOOJIee CIOXKHBIM [JIs1 BOCHPHUATHUS TEOPETHUECKUIA
matepuan. Ha ypokax reomeTpun HEOOXOJUMO MaKCHUMAJbHO HCIOJIb30BaTh
HaTJISAJIHBIE CpeacTBa OOy4eHHs, OOJbIIe MPOBOJUTH MPAKTHUECKUX paboT C
yudaliuMucs, pemarts 3a7aud. CTpOUTh pelieHue 3a7a4 Mpu MOCTOSHHOM OOpalleHUH
K HAaIJIJHOCTH — PUCYHKaM U YEepPTEKaM.

O3HaKOMHTENBHO NaThb TeMbl: «Te€opeMbl M J10Ka3aTeIbCTBO. AKCHOMBIY,
«/lokazarenbcTBO  OT MNPOTUBHOTO», «CyIIECTBOBAHUE H  E€IUHCTBEHHOCTH
MEPIICHAUKYJISIpa K OpsAMOM», «MeTos reoMeTpudeckux mecr», «MeToa ynBOEHHUs
Menuanbs», «Teopema @aneca u TeopeMa O MPONOPLMOHAIBHBIX OTpe3Kax», «LlenTp
Macc TpeyrojbHuKay, «MI3MeHeHne TpUuronoMeTpudeckux (GyHKIUH PU BO3pacTaHUU
yraa», «®DopMysbl Ui PaguyCoB BIMCAaHHBIX M OIMCAHHBIX OKPYKHOCTEU
MPaBUWIbHBIX MHOTOYTOJIbBHHUKOBY», «YpaBHEHUE NpsMoOi», «JIBuxxenue», «CBoiicTBa
INBWKEHUA», «Teopema 0 IpoOU3BEACHUN OTPE3KOB XOPHA, TEOPEMBI O NPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJAPATE KaCATEIbHOW».

CrenyeT yMEHBIINTh KOJMYECTBO YAacOB HAa M3ydyeHHE TeM: «CHUMMETpUYHBIE
¢urypbl. OCHOBHBIE CBOMCTBA OCEBON CUMMETPHUN», «LIeHTpaibHasi CUMMETPHSI»,
«ITapannensubii nepenocy, «IlloBopor», «lIpeobpazoBanue nogodus. IlomoOue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 33Ja4M HA ITOCTPOCHUE C ITOMOIIBIO
HUPKYJISl W JIMHEUKW», «JlekapToBbl KOOpPAMHATBI Ha IJIOCKOCTW», «Pemenne
TPEYroJLHUKOBY, «Ilomobue Gpurypy.

BricBoOOAMBIIIKECS YaChl UCIIONIB30BATh HA PELICHHE 33]1a4 U IOBTOPEHHUE.

Bepoamnocmb u cmamucmuka

B cBsI3u ¢ TeM, 4TO JaHHBII KypC BBI3BIBAET HAWOOJBIINE CIOXKHOCTH IS
oOyuatouguxcst ¢ 3IIP, cBsi3aHHBIE CO CHMIKEHHBIM YPOBHEM pa3BUTHUS CJIOBECHO-
JIOTUYECKOTO MBIIUIEHUSA, €r0 U3YYEHUE JOKHO CTPOUTHCS Ha 0a30BOM YpOBHE U
JOCTYITHOM U1 YYEHUKOB Marepuane. OCHOBHOE BHHUMAHHUE CIEAYET YAEIUTh
pas3zienaM, CBA3aHHBIMH C THOBTOPEHMEM MPOMIEHHOIO MaTepuana, YBEJIWYHUTh
KOJINYECTBO YNPAKHEHUM W 3aJaHUM, CBSI3aHHBIX C MPAKTUYECKOU NESATEIBHOCTBIO
00yJaroIMXcs.



Teopernueckuili Marepuan uU3y4yaeTcss B TMpPOLECCe pelleHus 3aaad U
BBITIOJIHEHUS 33/IaHUM HArJIsAHO-IPAKTUYECKOr0 XapakTepa; psj TEM H3Yy4yaroTcs B
03HAKOMUTEIHLHOM IJIaHE.

Bunbl npesitesibHocT  oOyuyawmuxcsa ¢ 3IIP, o0yciaoB/ieHHbIE 0COOBIMH
00pa3oBaTeIbHBIMH MOTPEOHOCTSIMH U 00eCTeYHBAIOIIHE OCMBICJIEHHOE 0CBOEHHE
coJiepKaHuM 00pa3oBaHusA MO npeaMeTy «MaTeMaTuKay

Conepxanue BUIOB JesTenbHOCTH oOyuwatoniuxcs ¢ 3[IP ompenensercs ux
0CcOOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [IOMUMO IIMPOKO HCHOJIB3YEMBIX B
OOII OOO o0mux 115 BceX 00yqaromuxcs BUIOB JIEATCIBHOCTH CIIEAYET YCUIIUTD
BU/IbI ICSITEIIBHOCTHU ClieUU(PUYHbIE ISl JAaHHOM KaTeropuu JeTei, o0ecrneurnBaronie
OCMBICIICHHOE OCBOCHHE COJCpXKAaHHS O0pa30BaHHUA 10 TPEAMETY: YCHIICHHUE
MPEIMETHO-TIPAKTUIECKONH JCSITEFHOCTH C aKTHUBHM3AIMe CEHCOPHBIX CHCTEM;
YepelOBaHUE BHJOB JAEATEIHHOCTH, 3aJCHCTBYIONIUX pa3JIMYHbIE CEHCOpPHBIC
CUCTEMBI; OCBOCHHE MaTepuaia C OMOPO Ha alTOPUTM; «IIOIIArOBOCTHY» B U3yYEHUH
MaTrepuaa; UCTIOJIb30BaHNE JOTIOJHUTEIHHON BU3yaIbHON OMOPHI (CXEMBbI, TIIa0JIOHBHI,
ONOpHBIE TaOJMIIBI); PEUEBOM OTYET O MpOIEcCe U pe3yJibTaTe JeATEIbHOCTH;
BBITIOJIHEHHUE CIICIMAJIBHBIX 3a7aHui, O0ECNeYMBAIOIMIUX KOPPEKIUIO PEryJsaIuu
y4eOHO-103HABATEIbHOMN IE€ATEIbHOCTU U KOHTPOJIb COOCTBEHHOI'O PE3YJIbTaTa.

Temarnueckas u TepMuHOJIOrHYeckas Jiekcuka coorerctyer OOIT OOO0.

Jns oOyuvarommxcs ¢ 3IIP cylecTBEeHHBIM SIBISIOTCA NPUEMBbl PadOThI C
JEKCHYECKUM MaTepuaioM Mo mpeamery. [IpoBoautcs crnemuanbHas paboTta mo
BBEJICHUIO B AKTHUBHBIN CIIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3y4aembie TEpMUHBI BBOISTCS HA TIOJMCEHCOPHOW OCHOBE, 00s13aTeIbHA BU3yalbHas
MOJIZICPKKA, AITOPUTMBI paOOTHI C ONIPEACTICHIUEM, OTTOPHBIE CXEMBI JJIs aKTyaIH3aIluu
TEPMHUHOJIOTHH.

Mecto yuyeOHOro npeamera «MaremMaTuka» B y4eOHOM ILIaHe

B coorBerctBuM ¢ ®enepaibHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHIapTOM OCHOBHOI'O 001ero oOpa3oBaHus y4eOHbIM mpeamer «MareMaTukay
BXOJUT B IMpeaMeTHyl0 oOnactb «Martemaruka ¥ HMHGPOpMaTHKa» M SBISETCS
o0s13aTenbHBIM JUTsd u3ydeHus. B 5-9 knaccax yueOnblit npeamer «MaTemaTkay
TPaJULMOHHO U3Y4aeTcsl B paMKax CJIEAYIOLIMX Y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Maremarukay, B 7-9 kiaccax — KypcoB «AureOpa» (BKIOYas 3JIEMEHTHI
CTaTUCTUKU M Teopuu BeposdTHocTed) um «['eomerpus». Hacrosimieit mporpammoit
BBOJIUTCSI CAMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposiITHOCTh U CTATUCTHKAY.

Hacrosieit nporpaMmoii perycMaTpuBaeTCsl BbICICHNUE B YYEOHOM IJIaHE HA
U3y4EHUE MaTEMATUKU B 5—6 Kijlaccax 5 yueOHBIX YAaCOB B HEJIEIIO B TEUEHUE KaKI0TO
rojia o0yueHus, B 7-9 kiaccax 6 yueOHBIX 4acOB B HEJEIIO B TEUEHHE KaKJOro roja
oOy4eHwus, Bcero 952 yueOHbIX Jaca.

Coneprkanue yueOHOTO TpenMera «MaTemaThukay, MpeCcTaBIeHHOE Bpabouei
nporpamme, cootrBerctByer @I'OC OOO, [IpumepHoil 0CHOBHOM 00pa3oBaTeIbHOMN
MporpaMMe OCHOBHOro 001miero oOpa3zoBaHus, I[lpumepHOil amanTUpOBaHHOM
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OCHOBHOM  00pa3oBaTeNbHOW MpOrpaMMe OCHOBHOIO  OOHIEro  00pa3oBaHUs
o0y4Jaronmxcsi ¢ 3aIepKKOM MCUXUUECKOTO pa3BUTHS.

PABOYAA IIPOITPAMMA VYEBHOI'O KVYPCA «MATEMATHUKA». 5-6
KJIACCBI

Henun n3yyeHusi yaeOHOro Kypca

[IpropuTeTHBIMU LENSAMU O0YUYEHUSI MaTEMaTUKE B 5—6 Kilaccax sIBIISIOTCS:

" mpoAoiKeHUE (HOPMHUPOBAHKS OCHOBHBIX MATEMAaTHYECKHX TMOHSATUN (YHUCIIO,
BEIMYMHA, TeoMeTpuueckas (urypa), o0ecrneuynBaroNMX MPEEMCTBEHHOCTh U
MEPCIEKTUBHOCTh MAaTEMAaTUUECKOTO 00pa30BaHMS 00yUYaIOIIUXCS;

" pa3BUTUE HUHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEW O0Yy4aromuxcs ¢
3I1P, mo3HaBaTENbHON AKTMBHOCTH, MCCIIENOBATEIbCKUX YMEHHM, HHTEpeca K
M3YyUYECHUIO MAaTEMATUKHY;

» nojaBeaeHue odyyarommxcs ¢ 311P Ha ToCTynmHOM /1J1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MaTUKHU U OKPYXKAIOLIETO MUPA;

* ¢opmupoBaHUE (PYHKIMOHAIBHOM MaTEeMaTUYECKOWM TPaMOTHOCTH: YMEHHS
pacrio3HaBaTh MaTeMaTHYECKUE OOBEKThI B PEaIbHBIX KU3HEHHBIX CUTYaIIHSX,
IIPUMEHATh OCBOCHHBIC YMEHUS Uil PELICHUS NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, WHTEPIPETUPOBATH IOJYYECHHBIE PE3YJbTaThl U OLECHUBATH HMX Ha
COOTBETCTBHUE MPAKTUYECKON CUTYaALINU.

OcCHOBHBIE JIMHUU COAEpKaHUS Kypca MareMaTMKH B 5—6 Kiaccax —
apudMeTndecKas U TeOMETpUYECKasi, KOTOPhIE Pa3BUBAIOTCS MapauIeNIbHO, KaX1as B
COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, OJJHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTOM, a B
TECHOM KOHTAKTE€ M B3aUMOJECUCTBUU. Takke B Kypce€ MPOUCXOIUT 3HAKOMCTBO C
AJIEMEHTAaMU aireOpbl U ONMUCATENHHON CTATUCTUKH.

N3yuenne apupMeTuueckoro Marepuajia HAYMHAETCS CO CHUCTEMATH3alUU U
pPa3BUTHUS 3HAHWM O HATYPAJIbHBIX YHCIAX, MOJYYEHHBIX B HAadaJbHOM 1iKoje. Ilpu
9TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBLHOM TEXHUKU W (OPMHPOBAHHME HOBBIX
TEOPETUYECKUX 3HAHUM COYETAeTCs C Pa3BUTUEM BBIYMCIUTEIBHOU KYJIBTYPHI, B
YaCTHOCTH C OOYYEHHEM MPOCTEHIINM NMpUEMaM MPUKUIKH U OICHKUA PE3yJIbTaTOB
BbIYMCIIEHUI. MI3yueHne HaTypajJbHbIX YKCEIl IPOJIOJHKAETCS B 6 Kilacce 3HAKOMCTBOM
C HaYaJIbHBIMU MOHATUAMU TEOPUHU IEITUMOCTH.

Jpyroit kpymHbIH OJOK B coAepKaHUU apu(METHICCKON JTUHUU — ATO JPOOH.
Hauano n3ydennsi 0OBIKHOBEHHBIX U JACCATHYHBIX APOOEH OTHECEHO K 5 Kilaccy. ITO
MEePBBIM ATal B OCBOCHUHW JpoOel, KOTJa MPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMU
UJeAMH, MOHATUSIMU TeMbl. [Ipu 3TOM paccMOTpeHuEe OOBIKHOBEHHBIX Jpo0Oeil B
MIOJIHOM O0BEME MPEIIECTBYET U3YUEHHIO IECITHYHBIX APOOEi, UTO 11es1ecoo0pa3Ho
C TOYKH 3PEHHUS JIOTUKU W3JI0KEHUS YHUCIIOBOM JIMHWHW, KOTJIA MpPAaBWJIa JECUCTBHUM C
JNECATUYHBIMH JPOOSMH MOXHO OOOCHOBAaTh YK€ W3BECTHBIMH aJTOPUTMaMU
BBITIOJTHEHUS JIEUCTBUN C OOBIKHOBEHHBIMU APOOSIMHU. 3HAKOMCTBO C JCCATUYHBIMU
IpOOSIMU PAaCHIUPUT BO3MOXKHOCTH JJII TOHMMAaHHUS OOYy4aroUUMUCS MPUKIIAJHOTO
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IPUMEHEHUS HOBOW 3aIlMCH IIPU U3YyYEHUHU APYTHX NPEIMETOB U IPU MPAKTUIECKOM
ucrnoiabp3oBanuu. K 6 kiaccy OTHECEH BTOpOM 3Tam B M3YYEHUM ApOOEH, rie
MIPOUCXOJUT COBEPILICHCTBOBAHHE HAaBBHIKOB CPAaBHEHUS W IpeoOpazoBaHus APoOeH,
OCBOCHHE HOBBIX BBIUHCIIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIUNCICHUH,
B TOM YHCJI€ 3HaYCHUI BBIPAKEHUH, COAEPKAIIUX U OOBIKHOBEHHBIC, U JI€CATUYHbBIC
ApoOu, YCTAaHOBIIEHUE CBSI3€H MEXIy HUMHU, PACCMOTPEHHUE MPUEMOB pEIICHUs 3a1a4
Ha 1poOu. B Hauaze 6 kinacca mpoOUCXOAUT 3HAKOMCTBO C MOHSATHEM IMPOLICHTA.

Oco0eHHOCThIO U3YyUEHHUS MOJOKHUTEIBHBIX U OTPUIATEIBHBIX YUCEI SIBISIETCS
TO, YTO OHU TaKXe MOTYT PacCMaTpPUBAThCA B HECKOJIBKO 3TanoB. B 6 kiacce B Hayaie
n3ydeHus: TeMbl «I1oJI0KUTENbHBIE U OTPULATENBHBIE YNCIIA» BBIIEISAETCS MOATEMA
«Ilenpie yncna», B paMKax KOTOPOMl 3HAKOMCTBO C OTPULATENIBHBIMA YHUCIAMH WU
JNEUCTBUAMM C TMOJOKUTEIBHBIMU M OTPULATEIBHBIMH YHCIAMU IPOUCXOJUT Ha
OCHOBE COJEP)KATEJIBPHOTO IMOAXO0JAa. OJTO II03BOJSET HA JOCTYIIHOM YPOBHE
NO3HAKOMHUTH YYAIIUXCS MPAKTUYECKU CO BCEMH OCHOBHBIMU ITOHATHUSMH TEMBI, B TOM
qyclie M C MpaBWIaMUd 3HAKOB IPHU BBINOJHEHUH apU(PMETHUYECKUX JEHCTBUM.
N3ydeHne palroHaldbHBIX YUCEN HAa 3TOM HE 3aKOHUMTCA, a OyAeT MPOJOJKEHO B
Kypce anreOpsl 7 Kjlacca, YTO CTAHET CIEAYIOMIMM IPOX0I0M BCEX MPUHIMUITUATIBHBIX
BOITPOCOB, TEM CaMbIM pa3/eJICHUE TPYAHOCTEN 00ser4yaeT BOCOPUITHE MaTepraa, a
pacnpeesieHue BO BpEMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Tpn 00yyeHUUM pemIeHUI0 TEKCTOBBIX 33Jad B 5—6 Kiaccax HCIONb3YHTCS
apumernueckue npuéMsl perieHus. TeKCTOBbIE 3aJaul, pellaeMble MPU O0TpPabOTKe
BBIYMCIINTENIBHBIX HABBIKOB B 5—O6 KJlaccax, pacCMaTpUBAIOTCA 3aJadd CIEAYOIINX
BUJOB: 33Jaud Ha JIBWJKEHWE, Ha 4YacTH, Ha TOKYIKH, Ha pabory W
IIPOU3BOAMUTENILHOCTD, Ha NPOLEHTHI, Ha OTHOLIEHHA U mponopuuu. Kpome Toro,
oOyuJaroluecs: 3HaKOMSTCS C NMpuéMaMHu pelleHHs 3aiad 1nepedopoM BO3MOXKHBIX
BapHAHTOB, y4arcs paboTaTh ¢ HH(OpMaLKEN, TPEICTABIECHHON B popMe TabiuIl Win
JIUarpaMm.

B paboueii nporpamme mnpeaycMOTpeHO (OPMUPOBAHUE MPOMEIECBTUYECKUX
anreOpanvyecknx TNpeAcTaBieHMid. bykBa Kak CHMBOJ HEKOTOPOTO YHMCIa B
3aBUCUMOCTH OT MAaT€MaTHYE€CKOro KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHas
CHUMBOJIMKA IIUPOKO MCTIONB3YETCs MPEXKE BCETO IS 3aMUCH OOIINX YTBEPHKICHUH U
MPEMIOKEHUH, (POPMYJI, B YACTHOCTHU JJIs1 BBIYUCIECHUS T€OMETPUUYECKUX BEJIMYMH, B
KaueCTBE «3aMECTUTEIISD» YNCIA.

B kypce «Marematuku» 5—6 KIaCCOB IIPEACTABJICHA HArjsgHas €OMETPHs,
HalpaBlieHHass HAa  pPa3BUTUE OOpPa3HOrO  MBILUIEHUS, IPOCTPAHCTBEHHOTO
BOOOpaKEHUs1, U300PA3UTENBHBIX YMEHNUN. DTO BaXKHBIN 3TAIl B U3yUYEHUU T€OMETPUH,
KOTOPBIM OCYIIECTBIIACTCS HA HAIVIAHO-IIPAKTUYECKOM YPOBHE, OIMPAETCS Ha
HarjasAHO-00pa3Hoe  MbIIIIEHHE O0O0ydaromuxcs. bosnpimias posib  OTBOJUTCS
OPAKTUYECKOM  JEATEIbHOCTH,  OIBITY,  JKCHEPUMEHTY,  MOJEIUPOBAHMIO.
OOyuaromuecs 3HAKOMSTCS C TEOMETpPUYECKUMHU (UrypaMu Ha TUIOCKOCTH WU B
MPOCTPAHCTBE, C UX MPOCTEHIIMMU KOHPUTYpalUsAMHU, ydaTrcs HM300paxaTh WX Ha
HEJIMHOBAHHOM M KJIeT4aToi Oymare, paccMaTpuBalOT MX IMPOCTEHIINe CBoOWcTBa. B
MpOLECCe U3yUEHUsl HATJISAHOW TeOMETPUU 3HAHMS, MOJyYeHHbIE 00YYaroIIUMHKCS B
HaYyaJbHOW LIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIOTCS.
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MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy IIIaHy B 5—6 Kjaccax H3ydaeTcsl WHTErpUPOBAHHBIN
npenMer «MaTemaTHkay, KOTOPBIM BKIIOYaeT apu(METHUYECKH MaTepual Hu
HaTBSITHYIO TE€OMETPHIO, a TAK)KE MPOTEAEBTUUECKHE CBEICHUSI U3 alTreOphl, SJIEMEHTHI
JIOTUKH ¥ Hayaja ONHUCaTeIbHONM CTaTUCTUKHU.

VYueOHbIl MIaH Ha U3yYEHUE MaTeMaTHKU B 5—6 Kilaccax OTBOJUT HE MeHEee 5
y4eOHBIX YacOB B HEJICNIIO B T€UEHUE KaXIOro roja ooyueHus, Bcero He MeHee 340
y4eOHBIX 4aCOB.

Conep:xanue yueOHOro Kypca (1mo roxam o0y4eHus)

S KUIIACC

Hamypanvhvle uucna u Hyp

HarypansHoe uucno. Psa nHatypanbHbix uyucen. Yucimo 0. M3o6pakeHue
HaTypaJbHBIX YHCEJ TOYKAMH Ha KOOPJIMHATHOU (YUCIIOBO) MPSIMOA.

[To3unmoHHass cucTeMa CUUCIEHUs. Pumckas Hymepayus Kax npumep
Heno3uyuonHoU cucmemvl cuucienus’. JIeCATHUHASA CHCTEMA CUMCIIEHHS.

CpaBHEHUE HATypaJIbHBIX YHUCEJ, CPABHEHUE HATYypPAJIBHBIX YHMCEN C HYJEM.
Cnoco0sl cpaBHeHUs1. OKpYTriIeHUE HATYPaIbHBIX YHCE].

CnoxeHue HaTypaJbHBIX YHCEN; CBOMCTBO HYJIA MpHU CIOKEHHU. Brruntanue
KaK JIEUCTBUE, OOpaTHOE CIIOKCHHUIO. YMHOXKEHHE HATypajlbHBIX YHCEI; CBONCTBA
HYJII U €IMHUIIBI TIPH YMHOXeHUU. Jlenenue kak jeiicTBrue, oOpaTHOE YMHOXKEHHUIO.
KomnonenTsl  nmeWictBui, CBA3b  Mexay HuMu. IIpoBepka  pesynbrara
apudmernyeckoro neiicteus. IlepeMecTuTeIbHOE W COYETATENBHOE CBOMCTBA
(3aKOHBI) CIIOKEHUS W YMHOXEHHS, pacnpedeiumenbHoe C80UCMB80 (3AKOH)
VMHONCEHUSL.

Hcnonb3oBanue OyKB Jyisi 0003HAYEHUS HEU3BECTHOIO KOMITIOHEHTA M 3alUCH
CBOMCTB apu(PMETUUECKUX JCHUCTBUIA.

Henumenu u xpammuwvle uucia, pasziiokKeHWEe Ha MHOXUTENH. lIpocteie u
cocTaBHble uucna. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9. JleneHue ¢ 0OCTaTKOM.

CreneHb ¢ HATypallbHBIM IIOKa3aTeleM. 3alKuCh 4YHWCIA B BUJE CYMMBI
pPa3psAIHBIX CIAracMbiX.

HucnoBoe BbIpakeHUE. BplunclieHME 3HAYEHUM YHCIIOBBIX BBIPAKECHUN;
MOPSAIOK  BBINOJIHEHHWS  JAeucTBUM.  Mcmosib30oBaHMe  IIPpU BBIYMCIICHUSX
NEPEMECTUTEIBHOTO U COYETATEILHOTIO CBOMCTB (3aKOHOB) CJIIOKEHHSI U YMHOKEHUS,
PAcnpeodenumenbH020 COUCMBA YMHONCEHUSL.

Apodu

[IpencraBienre o JpobW Kak CIOCOOE€ 3amMCH  YacTH  BEJTWYHHBI.
OObikHOBEHHBIE Apo0Ou. [IpaBuiibHBIE U HeNpaBUIIbHbIE ApoOu. CMenanHas apoOb;

! 3nech u nanee KypcHBOM 0603HAYEHBI TEMBI, H3yIE€HUE KOTOPHIX IPOBOJUTCS B 03HAKOMHTENILHOM IUIaHe. Ileqaror
CaMOCTOSATENIFHO OTIpeNieNIeT 00beM H3yIaeMoro MaTepHaa.
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Ipe/ICTaBlIeHHe CMEIaHHOM IpoOU B BUJI€ HENIPABUIILHOM IpOOU U BBIJEICHHE 1IN0
4acTH YKCJIa U3 HeMpaBWIbHOM Jipodu. M3o0paxkeHune apoleil ToukaMu Ha YMCIOBOM
npsimoii. OcHOBHOE cBOMCTBO apodu. Cokpawernue opobeii. IIpusedenue opobu x
Hosomy 3Hamenamenio. CpaBHEHUE IPOOEii.

CrnoxeHue W BbIYUTAHUE poOel. YMHOXEHHUE U JieJieHre ApoOei; B3auMHO-
oOpatHble 1podu. Haxoowcoenue wacmu yeno2o u yeno2o no e2o 4acmu.

Hecatuunas 3anuch apoOeit. [IpencraBienue IecSITUYHOM JIpoOU B BHJIE
00bIKHOBEHHOM. M300pakeHre AeCATUYHBIX Ipo0Oel TOUKaMu Ha YHUCIOBOU MPSMOM.
CpaBHEHHE JTECATUIHBIX APOOCH.

Apudmernueckne ACHCTBUA C  JACCATHYHBIMH  JpoOsiMu.  Okpyenenue
decsamuyHbXx Opooell.

PemieHne TekCTOBBIX 33124

Pemennie TeKCTOBBIX 3a/1a4 apuU(PMETHUECKUM CIIOCO0OM. Pewenue noeuueckux
3a0ay. Pewenue 3a0au nepebopom ecex 603modxicHulx apuanmos. VIcnosib30BaHue Mpu
pEIICHNH 33729 TaOJIUIl U CXEM.

Pemenue 3amau, coaepkamuyx 3aBUCHMOCTH, CBS3BIBAIONINE BETUYHHBL:
CKOPOCTB, BPEMsI, PaCCTOSIHHE; 1IeHAa, KOJIMYECTBO, CTOMMOCTh. ETMHUIIBI H3MEPECHUS:
Macchbl, 00bEMa, IIEHBI; PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBSI3b MEXKIY SIUHHUIIAMHU
WU3MEPCHUS KaXXI0H BETUIMHBI.

Pemenre oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencTaBneHue TaHHBIX B BUJIEC TAOJIHII, CTOJIOYATHIX THATrPaMM.

Harasinnas reomerpust

Harnsinaeie npencraBinenus o purypax Ha IiIOCKOCTH: TOYKA, IpsiMasi, OTPE30K,
Jy4, yroj, JJOMaHasi, MHOTOYTOJIbHUK, OKPYXKHOCTb, Kpyr. Yrou. [IpsAmoii, oCTpsIi,
TYNOW U pa3BEPHYTHIC YTJIbI.

JlnuHa oTpe3ka, METpUYECKHE €AWHHUIILI UIMHBI. J[JIMHA JTOMaHOW, MEpUMETP
MHOTOYTOJIbHUKA. MI3MepeHne U MOCTPOEHUE YTIIOB C MOMOIIBIO TPAHCIIOPTHPA.

Harmsinaple mpencrtaBiaeHus o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHHK;
PSIMOYTOJILHUK, KBaJIpaT; TPEYTOJIBHUK, O pageHcmee huzyp.

N3o0paxxenne ¢uryp, B TOM 4YHCIE€ Ha Kierdatoi Oymare. [locmpoenue
KOH@ueypayuti u3 uacmetl NPAMOL, OKPYHCHOCMU HA HEIUHOBAHHOU U KIemuyamotl
bymace. Vicnonb30BaHKe CBOMCTB CTOPOH U YTJIOB MPSMOYTOJIbHUKA, KBaApaTa.

[lnomanes mNpsSMOYrodbHUKAa ¥ MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX W3
IPSIMOYTOJILHUKOB, B TOM 4HucJe (puryp, m300pakEHHBIX Ha KJeT4aTod Oymare.
Eaunuiel u3mepenus mioiaiu.

Haensonvie npedcmasnenus o npocmpancmeenuvix gueypax. npsamoy20abHblil
napannenenuneo, Kyo, MHO202paHnuku. M30opasicenue npocmeriuiux MHO202PAHHUKOS.
Pazeépmrku xyba u napannenenuneoa. Cozoanue mooenel MHO20CPAHHUKOS (U3
bymazu, nposoIoOKU, NAACMUIUHA U OP.).

00vém npamoyeonvrHo2o napaieienuneda, Kyoa. Eounuyvl uzmepenus 0ovéma.

6 KJIACC

Hamypansnvie uucna
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Apudmernueckre JIEUCTBUS C MHOTO3HAYHBIMM HATYPaJIbHBIMU YHUCIAMH.
YuciioBble BRIPAKEHUSI, MOPSAIOK JEHCTBUM, UCIIONb30BaHKEe CkOoOOK. Mcnonb30Banue
MPU BBIYUCIICHUSAX MEPEMECTUTEIIBHOTO M COYETATEIbHOI'O CBOWCTB CJIOXKEHUS U
YMHOXEHUSI,  pacnpederumenvio2o  ceolcmea  ymuooicenusi.  OKpyTIeHHE
HaTypaJbHbIX YHCEIL.

Jlenutenu W KpaTHBIE YHUCIA; HAUOOMbWUL OOWuUll Oenumend U HauMeHbuiee
obwee kpamuoe. [lenumocms cymmul u npoussedeHus. JleneHre ¢ 0CTaTKOM.

Jlpoou

OObIkHOBEHHAass JIpoO0b, OCHOBHOE CBOMCTBO ApOoOHM, COKpalieHue ApoOer.
CpaBHeHue U ymnopsioyuBaHue ApoOei. Permienue 3aady Ha HAXOXKJICHHE YacTH OT
IEeJI0OTO0 W LEeJOoro Mo ero 4actu. J[poOHoe YuclIo Kak pe3yibTaT JeiCHUS.
[IpencraBienue AeCATUYHON JpoOU B BUIE OOBIKHOBEHHOM JAPOOM M BO3MOXKHOCTH
MPEICTABICHUS] OOBIKHOBEHHON ApOOM B BHJIEC JECATUYHOW. JlecaTuunbie npodbu u
MEeTpHYecKas cucrema mep. ApudmeTndyeckue NeHCTBUS U YHCIOBBIC BBHIPAKECHUS C
OOBIKHOBEHHBIMH U JECATHYHBIMH JIPOOSIMHU.

OtHomienue. JleneHue B JaHHOM OTHOIIEHWU. Macwma6b, TPONOPITHS.
[IpumeHeHue mponopuMi Py PELICHUH 3a1a4.

[TonsTre npoueHTa. Berunuciaenue nponeHTa OT BEJIWYMHbBI U BEJIMYUHBI 110 €€
MPOIEHTY. BbIpaxkeHUEe MPOIEHTOB IECATHYHBIMU JApoOsiMu. PemieHue 3amad Ha
MPOIEHTHI. BeIpakeHre OTHOIICHHS BETUYUH B MPOIEHTAX.

IHonoxcumenvuvie u ompuyamenvHvle yucia

[TonoxutenbHbie U oTpulaTeNbHble yucia. llenble uyucna. Moodyaw uucaa,
eeomempuieckas uHmepnpemayus Mmooyia uyucia. V3o0pakenue uucen Ha
KOOpPJIHUHATHOM NpAMOU. Yucnosvle npomedxcymxu.

CpaBHenne uyucen. ApupMeTHYECKHUE JCUCTBUS C TMOJOKUTEIBHBIMH U
OTpHULIATEILHBIMH YHCIIAMHU.

[IpsamoyrosibHasi cucteMa KOOPAWMHAT HA IUIOCKOCTH. KoopAauHAThl TOYKM Ha
MJI0CKOCTH, abciucca u opauHata. [loctpoeHue Touek u Quryp Ha KOOPAUHATHOMN
MJIOCKOCTH.

bykeennuvie ¢viparcenusn

[Ipumenenue OyKkB Ui 3alIUCH MAaTEMATUYECKUX BBIPAKEHUM U MPEAJIOKECHHI.
CpoiicTBa apumeTHyecKux NEUCTBUN. bykeeHHble Gulpajdcenuss U YUCLOBble
noocmanosky. ByKBEHHbIE PABEHCTBA, HAXO0XKJICHUE HEU3BECTHOTO KOMIIOHEHTA.
®opmyibl; HOpPMYIBI IEpUMETpPa M TUIOMIAAN MPSMOYTOJIbHUKA, KBaapaTa, 00bémda
napannenenuneoa u Kyoa.

Pewenue mexcmosuix 3a0au

Pemenre TeKCTOBBIX 3a/1a4 apu(METHUECKUM CITOCO0OM. Peuuenue 1oeuueckux
3a0au. Pewenue 3a0ay nepebopom 6cex 803MONACHBIX BAPUAHMOA.

Pemenne 3amau, cogepKalmux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIUYHMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHHE; 1I€Ha, KOJIMYECTBO, CTOMMOCTD; IPOU3BOIUTEIHLHOCTD,
BpeMs, 00bEM palboThl. EQuHUIBI M3MEpEHHUs: MacChl, CTOMMOCTH; PACCTOSIHUS,
BpeMeHHU, CKOPOCTU. CBsI3b MEXKy €IMHUIIAMU U3MEPEHUSI KaXKI0W BETUUMHBI.

Peienue 3aiay, CBsI3aHHBIX C OTHOUIEHUEM, TPOMOPIIMOHAILHOCTHIO BEIHYUH,
MPOLIEHTAMHU; PELIEHUE OCHOBHBIX 33]]a4 Ha IPOOU U MPOLEHTHI.
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Oyenka u npukuoKa, oxpyeieHue pe3yibmamad.

Cocmaenenue 6YK8eHHbIX 8bIPANCEHUL NO YCILOBUIO 3A0AYU.

[IpencraBnenne AaHHBIX C MOMOIIbI0 Tabmui u auarpamm. CronOuarteie
IUarpaMMbl: YT€HUE U MOCTpOeHHE. UTeHHEe KPYTrOBbIX AUarpamM.

Haznaonaa zeomempus

Harnsgusie npencrasnenus o Gpurypax Ha IJI0OCKOCTU: TOUYKA, MpsiMasi, OTPE30K,
Jyd, yroJi, JOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOIBHUK, TPEYTOJIBHUK, OKPY>KHOCTD,
KpYT.

Bzaummnoe pacnonoswcenue 08yx npsamulx Ha NIOCKOCMU, NApalelbHble NPsSMble,
nepneHouxkyapHoele npsamvle. VIaMepeHue pacCTOSHUI: MEXAy ABYMS TOYKaMHU, OT
TOYKH JI0 TIPSIMOA; JUTMHA MapIIpyTa Ha KBAAPATHOM CETKe.

W3mepeHne W TIOCTPOCHHE YIJIOB C TMOMOIIBI0 TpaHCHOPTHpa. Buiusl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, [PSAMOYTOJIbHBIN, TYIIOYTOJIbHBIN;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHHU. YeThIpEXYroabHUK, HIpUMEPBI
YEeTBIPEXYTOJLHUKOB. [IpsSAMOYTroNnbHUK, KBaapaT: MCIOJb30BAaHUE CBOWCTB CTOPOH,
YIJI0B, AMaroHanei. M3zobpaosicenue ceomempuieckux ueyp Ha HeTUHOBAHHOU Oymaze
C UCNONb308AHUEM YUPKYIA, JUHEUKU, Y2oabHuka, mpaucnopmupa. 1loctpoeHus Ha
KJIeTYaToi Oymare.

[TepumeTrp MHOTOYTOIBHUKA. [ToHSATHE MITOMIAM PUTYPBI; € AUHUIIBI U3MEPEHUS
riomaau. [Tpubnmxénnoe namMepenue mwiomaan Guryp, B TOM 4UCiie Ha KBaJPaTHOM
ceTke. Ipubnusicénnoe usmepenue ONUHbl OKPYIHCHOCIU, NIOWAOU KpY2d.

Cummempus. yeHmpanvbHas, ocesas u 3epkanvbHas cummempuu. Ilocmpoenue
CUMMEMPUUHBIX Uyp.

Haensaonvle npedcmasnenus o npocmpancmeennvlx gueypax: napaiieienuneo,
KyoO, npusma, nupamudd, KOHYC, YUIUHOp, wap u ceepa. Hzobpasxcenue
npocmpancmeentvlx gueyp. llpumepvt pazeépmox MHO202PAHHUKOS, YUTUHOPA U
konyca. CozdaHue mooenel NpoCmpancmeeHHvlX ueyp (u3z oOymaeu, NpoeoJoKu,
nAACMUIUHA U Op.).

louamue o6véma; eounuyvt usmepenus o06véma. OO6BEM NPAMOY2OTLHO2O0
napannenenuneoa, Kyoa.
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PABOYAS ITPOTPAMMA YYUEBHOI'O KYPCA «AJI'EBPA». 7-9 KIIACCbI

Heau n3yyeHusi yueOHOro Kypca

AnreOpa sBISE€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOW IIKOJBI: OHA
o0ecrieunBaeT H3y4YeHHE IPYIHX AUCIHHUIUINH, KaK €CTECTBEHHOHAyYHOTO, TaK H
I'YMaHUTApHOTO LIUKJIOB, €€ OCBOCHHE HEOOXOAUMO JIJIS POJIOJDKEHUS 00pa30BaHus U
B IOBCEAHEBHOW XU3HU. Pa3zButue y oOyuarolmuxcs Hay4YHBIX MpPEICTaBICHUN O
MPOUCXOXKACHUN
U CYIIHOCTH aire0panuecKux aOCTpakiuid, Croco0e OTpaKEHUsS MaTeMaTUYeCKOu
HAyKOW SIBJIEHUH W MPOLIECCOB B MPHUPOJAE M OOIIECTBE, POJIM MaTEeMAaTUYECKOTO
MOJICTTUPOBAHUS B HAYYHOM TIO3HAHWM U B MPAKTHUKE CIIOCOOCTBYET (hOPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS W KA4ECTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aJafTalii B
COBpeMEHHOM ILH(poBOoM obmiecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM
obOecrieunBaeT  pa3BUTHE  yMEHHUS  HaOmOgaTh,  CpaBHUMBATh,  HAXOIHUThH
3aKOHOMEPHOCTH, TpeOyer KPUTHYIHOCTH MBIIIUICHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS M BBIBOJIBI, (HOPMYIUPOBATH
yrBepxkaeHus. OcBoeHHE Kypca anreOpbl OOEecreurMBaeT pPa3BUTHE JIOTMUECKOTO
MBIIUICHUS OOYy4YaloIUXCSA: OHU HCIONB3YIOT JEAyKTUBHBIE W HWHIYKTHUBHBIC
paccyxJeHus, o000IeHne W KOHKPETH3allhi0, aO0CTparupoBaHUE W aHAJIOTHIO.
OOyuenue anreOpe TmpeanojaracT 3HAYUTEIbHBIH OO0BEM CaMOCTOSATEIIbHOU
JESATENIbHOCTH ~ OOy4aroUuIuxcs, I03TOMY CaMOCTOSITEJIbHOE pelIeHHe  3aj1ay
€CTECTBEHHBIM O00pa30M SBJISETCS pealu3aluen AesTeIbHOCTHOIO MpUHIUIA
00yueHus.

B crpykType mporpamMmmbl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJIbI
OCHOBHOE MECTO 3aHHMAIOT COAepXKaTelbHO-METOANYECKne JuHUU: «Yucna wu
BBIUHCIICHUS; « ANreOpandecKue BhIPaXKCHHS; « Y PaBHEHUS U HEPABEHCTBAY,
«Dynakuny. Kaxxaas u3 aTux conepkareabHO-METOINIECKUX JTUHUN pa3BUBACTCS HA
OPOTSUKEHUH TPEX JIET U3YYEHHUsl Kypca, €CTECTBEHHBIM O0pa3oM MeperuvieTasch U
B3aMMOJEHCTBYSl C IPYTMMH €ro JIMHUAMU. B Xozme u3yueHus kypca o0ydaronumcst
MPUXOAUTCS JIOTHYECKU PACCYXKJaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3U ¢ 3TUM 11€51ec000pa3HO BKIIOYUTH B MPOTPaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIEC Pa3/Iesibl MATEMATHUYECKOT0 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJAJCHHI0O  OOYYalOMIMMHUCA  OCHOB  YHHUBEPCAJIBHOTO
MaTEeMaTHYECKOTO SI3bIKa. TakuM 00pa3oM, MOKHO YTBEPKAATh, UYTO COACPKATEIBLHOMI
U CTPYKTYPHOU OCOOCHHOCTBIO Kypca «AnreOpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Copepxanne nuHHUM «Yucna W BBIYUCICHUS» CIYKUT OCHOBOM IS
JaIbHEUIIET0 M3YyYEHUS MAaTeMaTHUKH, CIOCOOCTBYET Pa3BUTHIO y OOYyYaroIIMXCs
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHMS TMOJIb30BATHCA AITOpPUTMaMH, a
TaK)Ke€ MPUOOPETEHHIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX [JIsi MOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHIATHUS O YKCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C PAIIMOHAJILHBIMU U
UPpaLMOHATIBHBIMU YUCIaMH, (POPMUPOBAHHEM MPEACTABICHUN O JIEHCTBUTEIBHOM
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yyciie. 3aBepiieHre OCBOSHUS YMCIOBOM JIMHUM OTHECEHO K CTapUIEMY 3BE€HY OOIIEro
oOpa3oBaHUs.

Copepxanue AByX aare0panyeckux JMHUNA — «AreOpanuecKkue BRIPaXKSHUSD U
«YpaBHEHUS U HEPaBEHCTBA» CHOCOOCTBYeT (OPMUPOBAHUIO y OOYUYAIOIIUXCS
MaTEeMaTHYECKOro amnmapara, HEOoOXOJUMOTro JUIs pelIeHHs 3a7ad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a7ady. B OCHOBHOH IKOJe
y4eOHBIN MaTepuan TPYNIUPYETCs BOKPYT PAIMOHAIBHBIX BBIpKEHUN. AnreOpa
JAEMOHCTPHUPYET 3HAYCHHE MAaTEMaTHUKU KaK sI3bIKa JJIs IIOCTPOSHUS MAaTEMaTHUECKUX
MoJieield, ONMUCaHUs MPOLECCOB U SBJICHUM peanbHOro mupa. B 3amaum oOydeHus
anredpe BXOIAT TaKXke JajlbHEillee pa3BUTHE AITOPUTMUYECKOIO MBIIIICHUS,
HE00XOAMMOro, B YaCTHOCTH, JJII OCBOEHUA Kypca MH(GOPMATHKU, U OBJIAJICHUE
HABBIKaMU JIETyKTHUBHBIX paccyxaeHuil. [I[peoOpa3oBanre CHMBOIBHBIX (JOPM BHOCUT
CBOM creuu(puyYecKuil BKJIAaJ B pa3BUTHE BOOOPaKEHMs, CIOCOOHOCTEH K
MaTE€MaTUYECKOMY TBOPUECTBY.

Conepxxanue (HyHKUMOHAIBHO-TPa(QHUUECKON JIMHUU HALIEJICHO Ha MOJIy4YeHHE
IIKOJIbHUKAMU 3HAaHUN O (YHKIMSAX KaK BaKHEHIEH MaTeMaTHYEeCKOH MOJEIH IS
OMHCaHUsI M HUCCIIENOBaHUS Pa3HO-0Opa3HbIX MPOIECCOB U SBJIECHUN B MPHUPOJE U
oOmectBe. M3ydeHne 3TOro mMarepuaia CIOCOOCTBYET PAa3BUTHUIO Yy OOYyYarOLIUXCS
YMEHHUSI MCTIOIh30BaTh PA3IUYHbBIE BBIPA3UTEIbHBIC CPEJICTBA S3bIKA MAaTEMaTHUKN —
CIIOBECHBIE, CUMBOJIMYECKHE, Tpauueckue, BHOCUT BKJIaad B (popMHUpOBaHUE
MIPEICTABIICHU O POJIM MATEMATUKHU B Pa3BUTUHU ITUBUIM3AIMHI U KYJIbTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornmacHo yuyeOHOMY IUIaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIOYAET CJIACAYIOIIME OCHOBHBIC pa3eibl COICPKAHUS:
«Yrcma W BBIYUCICHUSA», «ANreOpandecKkue BBIPAKCHUA», «YPaBHEHHS U
HEPaBEHCTBa», « DYHKIIHI.

VY4eOHbI TIaH Ha W3y4eHHe anreOpbl B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJAENI0 B TEUEHHE KAKIOTO roja 0Oy4deHHs], BCEro 3a TPH roja
00yueHus — He MeHee 306 yueOHBIX YacoB.

Coaep:xanue yue0HOro Kypca (1mo rogam o0y4ueHust)

7 KIIACC

Yucna u eviuucnenusn

PanuonajabHbIE YHCIA

Jpobu OOBIKHOBEHHBIE M JIECATUYHBIC, MEPEXOi OT OAHON (OpPMbI 3amUCH
npobeit k gpyroit. [loHsTHe panMOHANBHOTO 4YHCIA, 3aluCh, CpPaBHEHUE,
VOOpAOYMBAHUE  PAMOHANBHBIX  4uceld. Apudmetndyeckue  JCHCTBUA €
palMoHaNbHBIMU 4YMCIIaMU. PenieHue 3agay W3 peaibHOM MpPaKTHMKW HA 4acTH, Ha
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TpoOu.

CrerneHb C HaTypaJibHBIM TIOKa3aTelieM: OIpelesieHne, MNpeoOpa3oBaHue
BBIP2XEHUI HAa OCHOBE OMPE/EIICHNUS, 3aITUCh OOJIBIINX YUCEIL.

[IpotieHThl, 3anKuch NPOLEHTOB B BUAE APOOH U ApOOU B BUAE MPOLEHTOB. TpH
OCHOBHBIE 33/1a4/ HA MPOLEHTHI, PELICHHUE 3aJa4 U3 PEAIbHON IPAKTUKHU.

[IpumMeHeHMEe  TNPU3HAKOB  JACIUMOCTH, Pa3JIOKEHUE HA  MHOXKUTEIU
HATypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM  4Hcle TpsiMags W oOpaTHas
IIPONIOPLUOHAIBHOCTH.

Anzebpauueckue evlparxceHus

IlepemeHHbIE, YUCIOBOE 3HAUCHUE BBIPAKEHUS C MEpPEMEHHOU. JlomycTuMble
3Ha4YeHUsl NepeMeHHbIX. [IpencraBieHne 3aBUCHMMOCTH MEXIY BEIMYMHAMU B BHUJC
dbopmybl. Beraucnenus no gopmynnam.

[IpeoOpa3zoBaHue OyKBEHHBIX BBIPAXKEHUM, TOKIECTBEHHO PABHBIEC BHIPAXKEHMUS,
npaBuiia MpeoOpa3oBaHUsl CYMM U MPOM3BEICHUM, MpaBHJIa PACKPBITUS CKOOOK M
IPUBEICHUS MOJOOHBIX CJIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

Onnowiensl U1 MHOrowieHbl. CreneHb MHoOrowieHa. ClioxeHue, BbIYMTaHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbl COKPALIEHHOIO YMHOKEHUSA: KBaIpaT CyMMBI U
KBagpar pasHocTu. Popmyiia pa3HOCTH KBagpaToB. PasimokeHue MHOIO4YJIEHOB Ha
MHOHUTEIIN.

Ypasnenusn

VYpaBHeHUE, KOpEHb YpaBHEHHUs, MpaBWiIa NpeoOpa3oBaHUsl YpaBHEHUS,
PaBHOCHWJIBHOCTh YPaBHEHU.

JIluHeiHOEe ypaBHEHHE C OJHOW IIEPEMEHHOW, YHUCIO KOPHEU JMHEUHOTO
YpaBHEHHUS, PEIICHUE JIMHEHHBIX YpaBHEeHUN. CocTaBiIeHUE YPaBHEHUI MO YCIOBHIO
3a7auu. Perienre TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHHM.

Jlunetinoe ypaenenue ¢ 06yms nepemennvimu u e2o zpagux’. Cucrema JByX
JVHEWHBIX YPAaBHEHHW C JBYMs IEpPEMEHHBIMU. PelleHue cucreM ypaBHEHHU
croco0OM MOJICTaHOBKU. [IprMephl pemeHns TEKCTOBBIX 3a]1a4 C IMOMOILIBIO CUCTEM
YpPaBHEHUM.

Koopounamot u cpagpuxu. Oynkyuu

Koopaunara Touku Ha npsaMon. YucinoBble poMexyTkHu. PaccTosinue mexny
JIBYMs TOYKaMU KOOPJAMHATHOU MPSIMOM.

[IpsimoyromnbHas cucteMa KoopAuHat, ocu Ox u Oy. AGciucca 1 opAnHATa TOUKU
Ha KOOpAMHATHOM TmockocTu. IIpumMepsl rpadukoB, 3a1aHHbIx dhopmyiamMu. UTeHue
rpauKOB peabHbIX 3aBUCUMOCTEM.

[Honsitue pynkuu. I'padux ynkuuu. CoiictBa pyHkimid. JInneiHas pyHKIms,
eé rpaduk. ['paduk dynkiuu y = kx +b. I paguueckoe pewenue nunetinvix ypaguenui
u cucmem JUHEUHbIX YPaABHEeHULL.

2 371ech 1 maee KypcuBOM 0603HaYEHBl TEMBI, H3YdEHHE KOTOPBIX IPOBOJHUTCS B O3HAKOMHUTEIBHOM Itane. [lexaror
CaMOCTOSATENIFHO OTIPeIeNIeT 00beM H3yIaeMOoro MaTepHaa.
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8 KUIIACC

Yucna u eviuucnenusn

KBanpatueiii kopenb u3 uyucna. [llonamue 06 uppayuoHarbHOM uyucie.
Hecamuunvie npubnudcenus uppayuonanvHuix yucen. CBoHMCTBa apu(METHUECKUX
KBaJIpaTHBIX KOpHEN U MX MPUMEHEHHE K MpeoOpa30BaHUIO YMCIIOBBIX BRIPAKECHUN U
BBIYMCIICHUSM. /[elicmeumenshbie Yucia.

CreneHb ¢ LeabIM MTOKa3aTeneM 1 €€ cBolicTBa. CTaHapTHas 3allKMCh YUCIA.

Anzebpauueckue evlparxcenus

KBagpaTHbIil TpEXUIEH; pa30oKeHUE KBAAPATHOTO TPEXUJIEHA HA MHOXKHUTEIIN.

Anrebpanueckas npoO6b. OCHOBHOE CBOMCTBO airedpanyeckoil Ipodwu.
CnoxxeHue, BBIYMTAHUE, YMHOXKEHHE, JEJIeHHE alreOpandyeckux ApooOeil.
PanronanbHble BhIpaXeHUs U UX IPEe0Opa3OBaHUE.

Ypasnenusa u nepasencmea

KBanpaTtHoe ypaBHeHue, popmyia KOpHEH KBaJpaTHOrO ypaBHEHUA. Teopema
Buema. Pemienne ypaBHeHUH, CBOISIINXCS K JIMHEWHBIM U KBaIpaTHbIM. [IpocTeimme
IpOOHO-pallMOHANIbHBIE YPaBHEHUSI.

I'paghuueckas unmepnpemayus ypasHenuii ¢ 08yMs nepemenHbIMU U CUCTEM
JIUHEUHbIX YpPAGHeHUuli ¢ 08ymMsa nepemeHHviMu. llpuMepbl pelIeHUs CHCTEM
HEJIMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a/1a4 aJireOpandyeckKuM CIIOCOOOM.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEHCTBO ¢ OJHOW NMEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

Dynkyuu

[lonsitue pynkuuu. O61acTh ONpeeeHUsI 1 MHOKECTBO 3HAUYEHUN (PYHKLHUU.
Crioco6bl 3aanus QyHKIIHA.

I'padux dbynkuun. Urenune cBoiicTB GyHKmu 1o e€ rpaduky. [Ipumeps
rpaguKkoB (QYHKIIMA, OTPaXKAIOIINUX PEaTbHbIE MPOIECCHI.

OyHKIMY, ONKCHIBAIOIIME MPSIMYHO M OOpaTHYH MPONOPLHOHAIBHBIE

3aBHCUMOCTH, MX rpaduku. OyHKIMu y = x%,y = x>,y = VX ¥ =L I'paguueckoe
X

peuienue ypasHeHuil u Cucmem ypagHeHul.

9 KIIACC

Yucna u eviuucinenusn

JlecTBUTEIbHBIE YHCJIA

PanmionanwHbIe YWCHA, UPPAYUOHANBHBIE YUCAA, KOHEUHble U OeCKOHeuHble
oecsimuynbvie Opoou. Muoocecmeo OelicmeumenbHuLX Yuces; OetlcmeumebHble YUcid
Kak beckoneunvle decsamuynvlie Opoou. Bzaumno oOHO3HauUHOe COOmMEemcmaue Mexcoy
MHOHACECMBOM OCUCMBUMENbHBIX YUCEN U KOOPOUHAMHOU NPIAMOLL.

CpasHnenue  OelicmeumenbHbIX  Yucel, apugmemuyeckue OelUcCmeuUs ¢
oelicmeumenbHbIMU YUCIAMU.

N3mepenusi, npulIMKeHN s, OLEHKHU
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Pa3mepbl OOBEKTOB OKpY’)KAIOIIET0 MHUpPA, JIATEIBHOCTh TMPOLECCOB B
OKPY’KAOLIEM MHUPE.

[TpuOnmxE€HHOE 3HAYEHHUE BEIMYMHBI, TOUHOCTH MpUOIMmKeHus. OKpyrieHue
yucen. [Ipukuaka u oneHka pe3ysbTaToB BBIYUCICHUM.

Ypasenenua u nepasencmea

YpaBHeHUs ¢ OJHOU MePeMEeHHOM

JluneriHOE ypaBHEHUE. Pellienrue ypaBHEHNM, CBOAAIINXCSA K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMM, CBOIAIIMXCA K KBAaJAPATHBIM.
bukBanpatHoe ypaBHEHUE. [Ipumepwvl peuierus ypasHeHUul mpemvel U 4emeepmotl
cmenenel pasnodceHuem Ha MHOMCUMeU.

Pemenne qpoOHO-parmoHAIBHBIX YPaBHEHUM.

Pelienne TeKCTOBBIX 3a7a4 anreOpandeckKuM METOIOM.

Cucrembl ypaBHEeHUH

VYpaBHeHHE ¢ JIByMsl MEpeMEHHbIMH W ero rpaduk. Pemenue cucreMm nByx
JIMHEWHBIX YPAaBHEHUM C IBYMs IepeMEHHBbIMU. PenieHue cucreM AByX ypaBHEHHH,
OJIHO W3 KOTOPBIX JMHEHHOE, a JApyroe — BTOpoil cTemeHW. [ 'paduueckas
UHTEPIIPETaLNsl CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a1a4 alreOpanyeckuM CriocoooM.

HepaBencTBa

HucoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHrne JMHEWHBIX HEPABEHCTB C OJHOW INEpeMEHHOM. PemieHue cucrem
JVHENHBIX HEPABEHCTB C OJHOM nepemeHHoW. KBaapaTHble HepaBeHCTBaA.
I'paduueckass uHTEpHpeTalusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

Dynkyuu

KBagpatuunas ¢ynkuus, e€ rpaguk u cpoiictsa. Ilapabona, koopauHaThI
BEPIIMHBI 1TapabOIIbl, 0Ch CAMMETPHH MapadOJIbI.

I'papukn GyHKLWiA: y = kx, y = kx + b, y= x%
y = Yy= 11X CBOMCTBA.

Hucnoewvie nocnedosamenvnocmu

OmnpenesieHue U cocoObI 3aJaHUS YUCIOBBIX MOCTEA0BATEIbHOCTEN

[loHATHE 4YMCITIOBOM TMOCIEIOBATENBHOCTH. 3aJaHUE IMOCIEA0BATEIbHOCTH
peKkyppeHTHON (popMyoit u popmysiol n-ro wieHa.

Apudmerudeckas ¥ reoMeTpudecKasi Nporpeccum

Apudmernueckas M reomeTpuueckas mnporpeccud. PopMynbl n-TO UJIeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPECCUil, CYMMBbI IIEPBBIX # UJICHOB.

Uzobpadicenue unenos apugmemuueckou u 2eoMempuiecKol npocpeccutl
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIUHelHblti U 9KCNOHEHYUAIbHbI POCH.
Cnooicnvie npoyenmui.
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PABOYAS ITIPOTPAMMA YYUYEBHOI'O KYPCA «'EOMETPU».7-9 KIIACCBI

Heau n3yyeHusi yueOHOro Kypca

OO1ue nenu uzyuenus yueonoro kypca «I'eomerpusi» npencrasnensl B [IOOI1
OOO. Onu 3aknrYaroTCs, NPEXJIe BCEr0 B TOM, YTO HA YpPOKax TI'€OMETPUHU
OOy4aroluiicss y4UTCS TPOBOAMUTH  JOKA3aTENbHBIE PACCYKIEHUS, CTPOUTH
JIOTUYECKHE YMO3AKIKOYEHUS, [OKa3blBaTh HWCTUHHBIE YTBEPKIECHUA M CTPOUTH
KOHTPIIPUMEPHI K JIO)KHBIM, MPOBOJUTH PACCYKIEHUS «OT MPOTHUBHOTO», OTIMYAThH
CBOMCTBAa OT MPHU3HAKOB, (POPMYIHpPOBaTH OOpaTHBIE yTBEpkIAeHHUS. B o0yueHun
YMEHHUIO PpaACCYXJaTb COCTOUT BAXKHOE BOCIUTATEIbHOE 3HAYEHUE W3YUYEHUS
reOMETPUH, PUCYIIee UMEHHO OT€YECTBEHHOM MaTeMaTH4YE€CKOW HIKOJIE.

Bropoil 1enbi0 H3ydyeHHUS] TEOMETPUM SIBIISIETCS HCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MpPHU PEIICHUH KAaK MaTEeMaTUYECKHUX, TaK M MPAKTHUYECKUX 3a/ad,
BCTPEYAIOUIUXCS B pEaJbHOM KU3HU. DTOMY COOTBETCTBYET BTOPAsi, BEIUUCIUTEIbHAS
JUHUS B M3YYEHUM TE€OMETpUU B MIKojJe. JlJIs 3TOro yduTel0o peKOMEHAYeTcCs
noaOupaTh 3aJayd MPAKTHUYECKOTO XapakTepa AJisi paccMaTpUBAEMbIX TEM, YUUTh
oOy4aroluxcsi CTPOUTh MaTeMaTHYECKHE MOJEIU PEalbHBIX KMU3HEHHBIX CUTYyallHil,
IPOBOAMTH BBIYMUCICHUS M OLICHMBATh aJ€KBATHOCTb IOJIYUEHHOTO pe3yJbTara.
KpaiiHe BaxxHO MOAUEPKUBATH CBSI3M TEOMETPUU C JIPYTUMH IpPEIMETaMH,
MOTHBHPOBATh HCIOIb30BaTh OIpPENETICHUs] TeOMETPUUYECKUX (UTyp U TOHATHUH,
J€MOHCTPUPOBATh MPUMEHEHHUE MOTYYCHHBIX YMEHUN B (PU3UKE U TEXHUKE. DT CBSI3U
Haubosee sIpKo BUJHBI B TeMax «BekTopbl», « TpuroHomeTpuyeckue COOTHOLLIEHUS,
«Meton koopauHaT» u «Teopema ITudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeOHOMYy IUlaHy B 7-9 Kilaccax u3ydaercs Y4yeOHBIH Kypce
«['eomeTpus», KOTOPBIM BKIIIOYAET CJIEAYIOLUIME OCHOBHBIE pa3leibl COJAEpPKAHUS:
«I'eomeTrpuueckue pUrypsl 1 ux CBOMCTBa», «3MepeHne reoMeTpuIECKUX BEIUUNHY,
a Takxke «JlekapToBbl -KOOpAMHATBI Ha IUIOCKOCTH», «BekTopel», «/lBukeHMs
mockoctu» U «lIpeoOpazoBanus mog00us .

VY4eOHbIil TUIaH MpeaycMaTpUBAaeT U3y4Y€HHE TeOMETPUU Ha 0a30BOM YpOBHE,
UCXOJI U3 HEe MeHee 68 yueOHbIX YacoB B YYEOHOM I'OJly, BCETO 3a TP rofa 00y4eHus
— He MeHee 204 gacos.

Coaep:xxanue yue0HOro Kypca (1mo rogam o0y4ueHust)

7 KIIACC

HavanbHbie nmonsTus reomerpuu. Touka, npsiMas, OTPE30K, JIyd. Yroj. Bumasl
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yriaoB. BeprukanbHble U cMexHbBIE yIUIBl.  buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apaiebHOCTh U EPIEHAUKYISIPHOCTD IIPSIMBIX.

Cummempuunvie guaypul. Ocnosnvie céoticmsa ocegoti cummempuu’. [lpumepsl
CUMMETPHUH B OKPYKAIOILEM MUPE.

OcHosHble NOCMPOoeHUs ¢ NOMOWBIO YUPKYIA U TUHEUKU.

Tpeyronbauk. Beicota, Menuana, buccekrpuca, ux cBoiictBa. PaBHoOepeHHBIIH
Y PaBHOCTOPOHHUY TPEYTOJIbHUKU. HEpaBEeHCTBO TpEyroJIbHUKA.

CBoiicTBa U MPU3HAKKU PaBHOOEIPEHHOIO TpeyroibHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBoliCcTBa M NPU3HAKU MAPAJUIEIBHBIX NpAMBIX. CyMMa yIiIOB TPEYrOJIbHUKA.
BHelHue yriasl TpeyroiabHUKA.

[IpsmMoyronbHblld  TpeyroibHUK. CBONCTBO MEOUAHBl NPSIMOYTOJBHOTO
TPEYTOJIbHUKA, NPOBEAEHHON K runoTteHyse. [Ipu3Haku paBeHCTBaA NMPSAMOYTOIBHBIX
TPEyroJbHUKOB. [IpsIMOYTOJIBHBIN TPEYTOJbHUK C yriioM B 30°.

HepaBeHcTBa B TEOMETPUU: HEPABEHCMEO MPey2olbHUKA, HEPABEHCTBO O JJINHE
JIOMaHOM, Teopema O OojbiieM yriae U OOJbIIEH CTOpOHE TpPEYroJbHUKA.
[lepneHaAUKyISIp U HAKIIOHHAS.

l'eomempuueckoe mecmo mouex. bDHCCEKTpuca yriaa W CEpEIHHHBIN
MIEPIICHIUKYJIAP K OTPE3KY KaK TEOMETPUUECKHUE MECTA TOUEK.

OKpy>KHOCTb U KPYT, XOpJa U IUAMETP, UX CBOICTBA. B3anMHOE pacronoxenue
OKpPYXHOCTH W npsimoil. KacarenpHas u cekymas K OKpPYKHOCTH. OKpYX HOCTb,
BIIMCAHHAS B YroJl. BrincaHHast U onucaHHask OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

YerwipéxyronbHuky. [lapamnenorpaMm, €ro npu3Hakd U CBOMCTBA. YacTHbIE
cllydad TMapajuieJorpaMMoB (MIPSIMOYTOJBHHUK, POMO, KBaapaT), MX MPU3HAKH H
coiictBa. Tpameuus, paBHOOOKasg Tpamenusi, €€ CBOWNCTBA M IPU3HAKHU.
[IpssmoyrosibHas Tpaneuus.

Memoo yosoenus meouanwl. llenmpanvras cummempusi.

Teopema @aneca u meopema o nponopyuoHaibHvlx ompeskax. CpelHue TMHUH
TPEYTOJbHUKA U Tpaneuun. [lenmp macc mpey2onbHuxa.

Ilooobue mpeyeonvruxos, Koag@uyuenm nooobus. Ilpuznaxu noooous
mpey2onbHuxos. llpuMeHeHune noqo0ust pu peleHrny NPaKTUYECKUX 3a/1a4.

CpoiicTBa Mmomaaeit reomerpudeckux ¢uryp. Dopmynbl I TUIOHIATN
TpPEeyroJibHUKa, NapajuienorpaMma, pomoda u Tpaneuud. OTHOUIEHUE IUIOLIAACH
MoA00OHBIX (Uryp.

Brruncnienre miomanei TpeyroJbHUKOB U MHOTOYTOJBHHUKOB Ha KIIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl I[ludaropa npu pemenun
MPaKTUYECKUX 3a]a4.

Cunyc, KOCHHYC, TaHT'€HC OCTpPOrO yIJIa MPSMOYTOJBHOTO TPEYTrOJIbHUKA.

3 31eck u manee KypcuBOM 0003HAYEHBI TEMBI, H3yYEHHE KOTOPBIX IPOBOJNTCS B 03HAKOMHUTENLHOM IuTane. Ilemaror
CaMOCTOSATENIFHO OTIpeNieNIieT 00beM H3yJaeMoro MaTeprana.
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OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO. TpUrOHOMETpUUECKUE (PYHKIIUU YTIIOB
B 30°, 45° u 60°.

Brnucannable U IEHTPAIBHBIE YTIIbI, YTOJI MEXAY KACATEIbHOU U XOPAOU. YTIIbI
MEXIy XOpAaMud M CEKyU[MMU. BrMcaHHblE M ONMCAHHBIE YETBIPEXYTOJIBHUKHU.
B3aumnoe pacnonoxxenue AByX OKpyxkHocted. Kacanuwe oxpyxHoctedt. OOmiue
KacaTeJbHbIE K IBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocunyc, TanreHc yrioB oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. POPMYIIbI TPUBEACHUS.

Pewenne TpeyroapHukoB. TeopeMa KOCMHYCOB U T€OpeMa CUHYCOB. Pemenue
MIPAKTUYECKHX 3a]1a4 C UCII0Ib30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeobpazosanue noooodus. [looobue coomeemcmeaennvix 21eMeHMO8.

Teopema o npoussedeHuy OMpe3Ko8 Xopo, meopemul 0 NPOU3BEOCHUU OMPE3KO8
ceKywux, meopema o Keaopame KacameibHOlI.

Bektop, gnuHa  (MOIyNb) — BEKTOpa,  COHANpaBIEHHBIE  BEKTOPHI,
MIPOTHUBOIIOJIOKHO HaIpPaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIlIEpallMd HaJd BekTopaMu. Pa3noxeHue BekTopa IO ABYM
HEKOJUIMHEAapHbIM BekTopaMm. KoopauHatel Bektopa. CkajasipHOE€ NIPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE ISl HAXOKICHHSI JIUH U YTJIOB.

JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH. Ypasnenus npsamoil 1 OKPYKHOCTU B
KOOpJIMHATaxX, IEpEeceYeHUE OKPYKHOCTEW M NpsMBIX. MeTon KOOpAuMHAT U €ro
IpUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. [JIMHA OKPY>KHOCTH. ['pagycHas u paaraHHas
Mepa yriia, BBIYHCIEHNE IIMH OyT OKpykHOcTel. [lmomane kpyra, cekropa, CErMeHTa.

Jeudsicenus naockocmu u GHympeHHue cummempuu gueyp (21emeHmapHbvle
npedcmaenenus). llapannenvroiii nepernoc. Illosopom.
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PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTHUKA» 7-9 KIIACCBI

Heau n3yyeHusi yuedOHOro Kypca

B coBpemeHHOM IM(PPOBOM MUPE BEPOSTHOCTh U CTATUCTUKA IPUOOPETAIOT BCE
OOJIBIIIYI0 3HAUMMOCTb, KaK C TOUYKU 3PEHUS MPAKTUUECKUX MPUIOKEHHUM, TaK U UX
ponu B oOpa3zoBaHuu. KaXkplii 4eI0BEeK MOCTOSHHO NMPUHUMAET PELICHUS Ha OCHOBE
UMEIOLIUXCA Y HETO JTaHHBIX. A JyIsi 000CHOBAHHOTO MPUHATHS PELICHUS B YCIOBUAIX
HeJOoCTaTKa WiIM H30bITKa WHPOpMAuu HEOOXOAMMO B TOM YHCIE XOPOIIO
c(OpMUPOBAHHOE BEPOATHOCTHOE U CTATUCTHUECKOE MbIIIeHHE. FIMEHHO mo3ToMy
OCTPO BCTaja HEOOXOAUMOCTh C(HOPMHPOBATH y OOYYAIOIIMXCS, B TOM YHCIE
obyuatomuxcst ¢ 3IIP, dbyHKIIMOHAIBHYIO TPAMOTHOCTbH, BKJIIOYAIOUIYIO B ce0s B
Ka4yeCTBE HEOTHEMJIEMOM COCTABIIAIOLIE YMEHUE BOCIPUHUMATh U KPUTHYECKHU
aHAIM3UpOBaTh MH(OpPMAIUIO, MPEJACTABICHHYIO B pPa3IMYHBIX (QopMax, NOHUMATh
BEPOSITHOCTHBIA ~XapakTep MHOTMX pEAJbHbIX IPOLIECCOB U  3aBUCHUMOCTEH,
IPOU3BOJUTH TMPOCTEHIINE BEPOATHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMU
OpUHIIMIaMU cOOpa, aHallu3a U NMPEICTAaBICHUS JAHHBIX U3 Pa3IUYHBIX Ccep KU3HU
00111ecTBa U TOCYAapCTBa MPUOOIIACT O0YJArOUIUXCS K OOIIIECTBEHHBIM HHTEPECAM.

B crpykrype mporpammsl yuyeOHOro Kypca «BeposSTHOCTP M CTaTUCTHKa»
OCHOBHOW IIKOJIbI BBICJICHBI CIEAYIOIINE COAEPKATEIbHO-METONYECKNE JINHUN:
«IIpencraBneHne TaHHBIX U ONUCATENbHAs CTATUCTUKAY; « BeposSsTHOCThY»; « D1€MEHTHI
KOMOMHATOpUKNY; «BBeaenue B Teoputo rpadosy.

Conepxanne nuHun «lIpeacraBiieHue NaHHBIX M ONMCATEIbHAsl CTaTUCTHKA»
CIIy’KUT OCHOBOM JIs1 ()OPMUPOBAHUSI HABBIKOB pa0OTHI ¢ MHGOPMAIIMEH: OT YTECHUS U
UHTEpHpeTalul HHPOpPMALIMM, TMPEACTaBICHHOM B TaOIMIAX, Ha JgUarpaMMax u
rpagukax a0 cOopa, MNPEACTaBICHUS M aHaIM3a JaHHBIX C HCIIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTePUCTUK CpPeAHUX U pacceuBaHusA. PaboTas C JaHHBIMH,
oOyuaronuecst ¢ 3[IP yyarcst cuUMTBIBaTH 1 MHTEPHPETUPOBATH JAHHBIE, BBIIBUIaTh,
apTyMEHTHPOBATh W KPUTHUKOBATh MPOCTEUINNE THUIMOTE3bl, PAa3MBIIUIATh HaJ
dbakTopaMu, BBI3BIBAIOIIMMUA W3MEHYMBOCTb, M OICHUBAaTH WX BIMSAHHE Ha
paccMaTpUBaEMbI€ BEJTMYHUHBI U IPOLIECCHI.

NHTynTHBHOE mpencTaBieHUE O CIy4alHOW H3MEHYMBOCTH, HCCIIEIOBAHHE
3aKOHOMEPHOCTEHN U TEHCHIIUN CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM JJIS1 U3YUCHUS
Teopun BeposiTHocTed. bonbioe 3nauenue st ody4daronuxcs ¢ 3I1P 3nech umeror
MPAKTUYECKHE 3aJaHUsl, B YACTHOCTH ONBITHI C KIACCHYECKUMHU BEPOSTHOCTHBIMH
MOJEIISIMH.

[lonsiTHe BEPOSTHOCTH BBOJUTCS KaK Mepa IMpaBAONOA00Ms CIy4ailHOTO
coObrtus. [Ipu u3ydenun kypca odydqatonuecs ¢ 3[1P 3HakomsTCs ¢ mpocTermmmm
METO/JaMH  BBIYKMCIICHUS  BEPOSITHOCTEH B  CIyYaWHBIX  OJKCIEPUMEHTaX C
PABHOBO3MOKHBIMH ~ 3JIEMEHTapHBIMU ~ HMCXOJaMH, BEPOSITHOCTHBIMU 3aKOHAMH,
NO3BOJISIIONIMMU CTaBUTh M pemaTh Oojee ClOXHBIE 3adadud. B Kypc BXoasT
HayaJbHbIE MPEJCTAaBIEHUS O CIy4alHBIX BEJIMYMHAX M WX  YHUCJIOBBIX
XapaKTEePUCTUKAX.
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Taxxe B paMKax 3TOro Kypca OCymECTBIIACTCA 3HAKOMCTBO 06yqa}01111/1xc;{ C
3I1P C MHOKCCTBaMH )41 OCHOBHBIMH orncpanusaMu Hang MHOKCCTBaMU,
pacCMaTpuBarOTCad NPUMEPbI  IIPUMCHCHUA JJII  PCHICHMA  3a4d4, a TaKiKCe
HUCIIOJIb30BaAHUA B IPYTHX MATCMATUYICCKUX KypCax U y‘-Ie6HBIX npeamMceTax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B 7-9 xmaccax usydaercs Kypc «BepoATHOCTh M CTAaTUCTHKa», B KOTOPBIN
BxoasaT pazaensl: «lIpencraBieHue MaHHBIX M OMHUCATENIbHAST CTaTUCTUKAY,
«BeposaTHOCThY; «DMeMeHThl KOMOMHATOPUKNY; «BBeaeHue B Teoputo rpadosy.

Ha wu3yuenune maHHoOro xypca oTBOAMT | y4eOHBIN Yac B HEACNIO B TCUCHHUE
Kakoro roja odydenus, scero 102 yueOHbIX yaca.

Coaep:xxanue yue0HOro Kypca (1mo rogam o0y4ueHust)

7 KIIACC

[IpencraBneHue naHHBIX B BUAC TAONHI], TUarpamm, rpadukoB. 3amoTHEHUE
Ta0JIHII, YTEHNE U TIOCTPOCHUE TUarpamMMm (CTOIOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX).
Urenne rpadmKoB peajbHBIX MpoiieccoB. M3Biedenne nHpopManuu U3 auarpaMmm u
Ta0JINII, UCTIONH30BAHNE U MHTEPIPETAINS JAHHBIX.

OnucarenpHash CTAaTUCTUKA: cpeaHee apudMeTHdYecKoe, MeauaHa, pa3max,
HauOoJplllee W HaWMEHbIee 3HA4YCeHHs Habopa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4YalhHOM U3MEHUYUBOCTH.

Cryuaiinelii 3kcnepumenm (onvlm) u ciaydatinoe codowvimue. Beposmuocms u
yacmoma. Ponb manoseposimuvix u npaxmuiecku 00Cmo8epHbIX COObIMULL 8 NPUPOOe
u 6 obwecmee. Monema u u2panbHas KOCNb 6 MeopuU 6eposmHocme’,

I'pagh, eepwuna, peopo. Cmenenv eepwiunvi. Hucno pédep u cymmapuas
cmenenb eepuiuH. [lpeocmasnenue o ceaznocmu epagha. Llenu u yuxnwl. I[lymu 6
epaghax. O6x00 epaga (3iinepos nyms). I[Ipedcmasnenue 06 OpueHMUpPOBAHHOM
epage. Pewenue 3a0au ¢ nomowvio epagos.

8 KUIIACC

[IpencraBieHue TaHHBIX B BUJIE TaOJUII, AUArpamMM, TpauKoB.

MHOXeCTBO, D2JIEMEHT MHOXECTBA, IOJMHOXeCTBO. Ormepauuu  Haj
MHOKECTBaMU: OOBEAUHEHUE, TepecedeHune, nomoaHeHue. CBOCTBA onepanuil Hajl
MHO>KECTBAMH: MEPEMECTUTENBHOE, coueTaTebHoe, pacnpeeauTeabHoE,
BKJItOUeHMs. Mcnonb3oBanue rpaduueckoro NpeicTaBICHUs MHOKECTB JJIsl OTTMCAHUS
peabHBIX MPOIIECCOB U SBJICHUMN, TIPU PEIICHUH 3a/1a4.

H3mepenue pacceusanus oaumwix. /{ucnepcus u cmanoapmuoe OMKIOHEHUe

4 31ech 1 nanee KypCHBOM 0003HAYEHBI TEMBI, H3yYEHHE KOTOPBIX IPOBOIAUTCS B 03HAKOMHUTEIBHOM IuTane. Ilemaror
CaMOCTOSATENIFHO OTIpeNIeNIeT 00beM H3yIaeMoro MaTepHaia.
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YuUCI08bIX HAOOPOS. [uazpamma pacceusanus.

DneMeHTapHbIe COOBITHS  CllydalHOTO ombiTa. CrydailHbie  COOBITHS.
BepositHocT coObiTHiA. OTNBITEI ¢ PABHOBO3MOXKHBIMU AJIEMEHTAPHBIMU COOBITHSIMHU.
Crnyyaitabiii BBIOOp. CBSI3b MEXKIY MAJIOBEPOATHBIMH U MPAKTUIECKH JOCTOBEPHBIMH
COOBITUSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesbes: eOUHCMBEHHOCMb NYMU, CYUWECmBO8aHUe BUCAYell
BEPUIUHDBL, CB53b MEJHCOY UYUCTIOM GepuUH U duciom pébep. [Ipasuno ymuoiceHus.
Pewenue 3a0au ¢ nomowwro epaghos.

Ilpomusononoxcuvie codovimus. [uacpamma Dunepa. ObveduneHue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus.  Dopmyna — ClOHCEHUs.
gepossimHocmeu. Ycnosnaa eepoamuocmo. Ilpasuno ymnoowcenus. Hezasucumoie
cobvimus. Ilpeocmasnenue sxcnepumenma 6 6ude oOepesa. Pewenue 3aoau ma
HAXo0dicOeHue BeposamHOCmell ¢ NOMOWbI0O 0epea CIYHAlHO020 IKCNepumMeHma,
ouazpamm Diinepa.

9 KIIACC

[IpeacraBienue JaHHBIX B BUE TaOIMIL, JUArpaMm, rpaduKoB, MHTEPIPETALIHS
JTaHHBIX. YTEeHUE U TOCTpOeHUE Tabull, AUarpaMm, rpauKoB MO peaTbHbIM TaHHBIM.

[lepecranoBku u Qaxropuan. CoueTaHuss ¥ YUCIO COUYETaHUU. TpeyeonbHuK
Ilackans. Pemenne 3a1a4 ¢ UCNOJIB30BaHUEM KOMOWHATOPUKH.

l'eomempuueckas eeposmuocmo. Cnyyaiinsiii 66100p MOYKU U3 dueypsvl Ha
NJIOCKOCMU, U3 OMPe3Ka U U3z 0y2u OKPYHCHOCHU.

Ucnertanne. Ycenex u Heynada. Cepus ucnbITaHUK 10 nepBoro ycmexa. Cepust
ucneiTanuii bepuymin. BeposTHOCTH COOBITHII B cepyu UCTIbITaHUN bepHyiu.

CnyuvaiiHasg BeIWYMHA W PACHPEACTICHHE BEpOSITHOCTEW. MaremaTtuueckoe
oxuaanue u gucrnepcens. [Ipumepsl MaTeMaTU4ecKoro 0KUAaHUs KaK TEOPETUIECKOTO
CpPENHEro 3HAYEHUsI BETMYUHbL. MaTeMaTH4eCKOe OKUIAHNE U JUCTIEPCUS CIIyYalHOU
BEJINYMHBI «YHCIJIO YCIIEXOB B CEPUU UCIIBITAHUN bepHymmy.

[Tonsatue o 3akoHe OoybIIMX 4Hcell. M3MepeHne BEpOSATHOCTEH C IMOMOIIBIO
yacToT. PoJib 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOIIECTBE.

KoHTpo/ibHO-U3MepuTe/IbHbIe MATePHAJIbI

[IpoBeneHNE OLEHKM JOCTHKEHUW IUIAHUPYEMBIX PpE3YJIbTATOB OCBOEHUS
y4eOHOTO MpeaMeTa MPOBOIUTCS B (hOpME TEKYIIETO U pyOeKHOTO KOHTPOJIS B BHIE:
KOHTPOJIbHBIE PabOThI, CaMOCTOSTEIbHBIE pa0OTHI, 3a4eThl, MaTEMAaTUYCCKUE
JIUKTAHTBI, MPaKTUYECKHe pabOThl, MUCBMEHHBIH OTBET MO WHAUBUIYAIbHBIM
KapTOYKaM-3aJJaHUSIM, TECTUPOBAHUE.

Jns obyuaromuxcst ¢ 3[1P Bo3aMoxHO n3MeHeHue GOpMYyJIMPOBKH 3alaHUIN Ha
«TOLIATOBYIOY, AN TAIMIO TIPeIJiaraeMoro 00y4aromeMycsi TECTOBOTO (KOHTPOJIbHO-
OIIEHOYHOI0) MaTepuaia: HCHOJIb30BAHUE YCTHBIX M TMUCHBMEHHBIX HWHCTPYKIIHM,
YOPOIIEHUE JTTMHHBIX CIOKHBIX (DOPMYITUPOBOK MHCTPYKIUH, PEIICHUE C OMOPOH Ha
anroputM, 00paselr, UCIOIb30BaHNUE CITPABOYHON WH(MOpMAIUH.
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MaremaTunka
5 kuaace

Kontponsnas padora Ne 1. Tema. HaTypanbHbie unca.

Kontponbhas padorta Ne 2. Tema. JleiicTBus ¢ HATypalbHBIMU YUCIaAMHU.

KontponrsHas padorta Ne 3. Tema. Mcniosib3oBaHn€e CBONCTB JICUCTBUM MPHU
BBIYMCIICHUSX.

Kontponbshas padota Ne 4. Tema. YTribl U MHOTOYTOJIbHUKH.

KonTponbnas padora Ne 5. Tema. [lenuMocTb yucenn.

Kontponbnas pabora Ne 6. Tema. OOBIKHOBEHHBIE IPOOH.

Kontponbnas padora Ne 7. Tema. CrioskeHre 1 BeIYUTaHUE APOOECH.

Kontponbnas padora Ne 8. Tema. YMHOKEeHUE 1 fiejieHUE TPOOECH.

Kontpoarsnas padora Ne 9. Tema. Jlecsatuunbie npodu. CpaBHEHHE JECATHIHBIX
JTpoOei.

KonTtponwshas padota NelO. JleficTBus ¢ AECATUUHBIMU JPOOSIMHU.

Kontponbnas padora Ne 11. Tema. UToroBast KoHTpoJibHas padboTa.
6 kiacc

Kontponrsnas padota Nel. Tema. JlenuMOCTh HaTypaJIbHBIX YUCE.

Kontponbnas padora Ne2. Tema. O0bIkHOBeHHAas! 1poOb. OCHOBHOE CBOMCTBO
JpoOH.

Kontponbnas padora Ne3. Tema. OtHomenue. [Iponoprusi.

Kontponbnas pa6ora Ned4. Tema. [IporieHT.

Kontponbnas padora Ne5. Tema. Yerbipexyroabauk. @opmyisl mepuMerpa u
IJIOIIAIN MPSIMOYTOJIbHUKA.

Kontponbnas padora Ne6. Tema. IlonoxxurenbHble U OTpULATENbHBIE YHCIIA.
CpaBHeHUE MTONOKUTEIIbHBIX U OTPULIATENBHBIX YUCET.

Kontponrsnas padora Ne7. Tema. CrokeHHE W BEIYUTAHUE TTOJOKUTEIIBHBIX U
OTPULIATEIbHBIX YUCEIL.

Kontponrhast pabora Ne8. Tema. YMHOXEHUE U JICJICHUE TMOJIOKUTEIBHBIX U
OTPULIATEIbHBIX YUCEIL.

Kontponbnast pabora Ne9. Tema. I[IpsmoyronpHasi cuctemMa KOOpPIUHAT.
JnarpaMMsl.

Kontposnbnas padora Nel0. Tema. iToroBast KOHTpoJibHast padoTa.

Auredpa
7 KJjacc
Kontponbnas pabora Nel. Tema. Apudmernueckue AeHCTBUS €
palMOHAJIBHBIMU YHCIIAMH.
Kontponbnas padota Ne2. Tema. CTeneHb ¢ HaTypaJIbHbIM ITOKa3aTeleM.
Kontpomnbsnas padota Ne3. Tema. BykBeHHbIE BBIpa)KCHHUSI.
Kontponbsnas pabora Ned. Tema. MHOTOUJICHBI.
KontposnbHas padota NeS5. Tema. @opMyIibl COKpAIIEHHOTO YMHOXKEHHUS.
KontpomnbHas pabota Ne6. Tema. JInHeitHOe ypaBHEHUE C OJTHOU MTEPEMEHHOM.
Kontponsnas padota Ne7. Tema. CucteMbl JIMHEHHBIX YpaBHEHUH.

26



Kontponsnas padora Ne 8. Tema. Koopnunats! u rpaduku.
Kontponwshas padota Ne 9. Tema. [Tonsitue pyukuuu. Jluneitnas hpyHKIus.
KonTponbnas padora Nel10. Tema. Torosast KoHTpoJbHas paboTa.
8 kirace
Kontponbnas padora Nel. Tema. KBagpatubiii kopeHs. Apudmernyeckuit
KBaJpaTHBIM KOPEHb.
Kontponphast pabGora Ne2. Tema. CreneHb ¢ IIEJbIM TOKa3aTeleM.
CraHaapTHBIA BU]T YHCIIA.
Kontponbnast pabora Ne3. Tema. AnreOpamueckass npods. CokparieHue
Ipooeit.
KonTponbnas padota Ne4. Tema. [leficTBust ¢ anreOpanuecKuMu APOOSIMH.
KounTponbnas padora Ne5. Tema. KBagpaTHbie ypaBHEHUS.
Kontponbsnas pabota Ne6. Tema. YpaBHEHUs, CBOJSIIMECS K KBaJIpaTHBIM.
TexkcroBble 3aa4n, CBOISLIMECS K KBaAPATHBIM.
KonTponbnas padota Ne7. Tema. CucreMsl ypaBHEHUH.
KonTponbnas padora Ne§. Tema. UncioBsle HEpaBeHCTBA U X CBOMCTBA.
KontponrsHas padota Ne9. Tema. CrucTemMbl HEpaBEHCTB C OJTHON TEPEMEHHOM.
Kontpoinbnas padora Ne 10. Tema. @ukiuu. yuciaoBbie QyHKIIHH.
KonTponbnas padota Nel 1. Tema. torosas koHTposibHas paboTa.
9 ki1acc
Kontponbshas padora Nel. Tema. Uucna u BelUMCICHUS.
KonTtponbsHas padota Ne2. Tema. YpaBHeHUs ¢ OJTHON EPEMEHHOM.
Kontponbsnas padora Ne3. Tema. J[poOHO-paniMoHAIbHBIE YPaBHEHHUS.
Kontponbshas padora Ned. Tema. CucteMbl ypaBHEHUH € ABYMsI IEPEMEHHBIMH.
KonTponsHnas padora Ne5. Tema. JIuneliHble HepaBeHCTBA C OAHOW IEPEMEHHOM.
Kontposnbhas padora Ne6. Tema. KBanpaTHbeie HepaBeHCTBA.
Kontponsnas pa6ota Ne 7. Tema. KBagpaTtuunas QpyHKIMs U €€ CBONCTBA.
Kontponbnas padota Ne 8. Tema. Apudmerndeckast mporpeccus.
Kontponbhas padora Ne 9. ['eomerpuyeckas nmporpeccusi.
Kontponbnas pabora Nel0. Tema. Torosast KoHTpoJibHAS padoTa.

I'eomeTpus
7 Kaacc

Kontponsnas pab6ora Nel. Tema. OcHOBHBIE TI€OMETPHUUYECKHE CBOMCTBA

npocTelmux Quryp.
Kontponbnas padorta Ne2. Tema. CMeXHbBIE U BEpTUKAIbHBIE YTIIbI.
Kontponbnas padota Ne3. Tema. [IpuzHaku paBeHCTBa TPEYTrOJIbHUKOB.
Kontponbnas padota Ned. Tema. PaBHOOEIpeHHBIN TPEYTOJIbHUK.
Kontponbshas pabota NeS. Tema. [Tapannenpabie npsMeble.
Kontponbhas padorta Ne6. Tema. Cymma yriioB TpeyrojbHUKA.
Kontponbshas pabora Ne 7. Tema. OKpyXHOCTb U KPYT.
KonTponbHas padota Ne6. Tema. Torosast KoHTposbHas padoTa.

8 ki1acce
Kontponbnas padota Nel. Tema. UeTblpeXyronbHUKH.
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KontponbsHas padorta Ne2. Tema. Cpeansis TuHuUsS TpeyroiabHuka. CpenHsis
JIMHUA TPaICLyHu.
Kontponbshas padora Ne3. Tema. [Tnomans TpeyroiapHuka, napauiejaorpamma.
Kontponbshas pabota Ned. Tema. [Lnomans mogo0HbIX (uryp.
Kontponbshas padora Ne5. Tema. Teopema ITucdaropa.
Kontponbnas pabota Ne6. Tema. Yriibl B OKpY>KHOCTH.
Kontponshas padota No7. Tema. UToroBast KOHTpoJibHAsI paboTa
9 kaacc
Kontponbsnas pabora Nel. Tema. Pemienne TpeyroibHUKOB.
KonTtponbsnas padota Ne2. Tema. [1nomanu TpeyroibHUKa, YETHIPEXYTOJIBHUKA.
Kontponbsnas padota Ne3. Tema. Bektopsl.
KontponbsHas padora Ned. Tema. JlekapTOBbl KOOPJIMHATHI HA TNIOCKOCTH.
Kontponbshas padota Ne5. Tema. [IpaBuiibHble MHOTOYTOJIbHUKHU.
Kontponbnas padora Ne6. Tema. [Tnomans kpyra u ero yactei.
Kontponbnas pabora Ne7. Tema. UToroBast KoHTposibHas pabora.

BeposiTHOCTH U CTATHCTUKA
7 kaace

Kontponbnas pabora Nel. Tema. [IpeacraBienne naHHbBIX.
KonTponbnas padora Ne2. Tema. OnucarenbHasi CTATUCTHKA.
Kontpomnbnas padota Ne 3. Tema. CinydaitHasi U3MEHYHUBOCTb.
Kontponrnas padota Ne 4. Tema. BepodaTHOCTh M 4acTOTa CIy4ailHOTO

COOBITHS.

8 kuacc
Kontponbshas pabota Ne 1. Tema. MuoxxecTBa.
KontponbsHas pabota Ne2. Tema. BepossTHOCTb ciiydaitHOTO COOBITHSI.
KonTponbnas padota Ne 3. Tema. Ciyuyaiinbie cOOBITHSL.

9 kJ1acc
KonTponbnas padora Ne 1. Tema. DieMeHThl KOMOMHATOPHKH.
KontponbHas padota Ne 2. Tema. UcnibiTanus.
KonTponsnas padota Ne 3. Tema. CnyuaitHas BenuyuHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS YYEGHOI'O ITPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJ/IBTATDI:

MOTHBAIMSI K OOyUYCHHI0O MAaTeMaTUKE W IIeJICHANpPaBICHHON MO3HAaBaTEIbLHOMN
NEeSTETHbHOCTH;

MOBBINICHUE YPOBHS CBOCH  KOMIIETGHTHOCTH  4Y€pe3  MPAKTUYECKYIO
NEeSATEeIHLHOCTD, TPEOYIONIYI0 MaTEeMAaTHUECKIX 3HAHUM, B TOM YUCJIC YMEHUE YUUTHCS
y APYTUX JIIOAEH;

CIIOCOOHOCTH OCO3HABATh CTPECCOBYIO CUTYAIMIO, OBITh TOTOBBIM JCHCTBOBATH
B OTCYTCTBHE rapaHTUH ycCIiexa;

criocobHocTh oOywaromumxcst ¢ 3[IP k oco3HaHuiO CBOMX JEPUIUTOB U
IIPOSIBJIICHUE CTPEMJICHUS K UX TPEOO0JICHHUIO;

CIIOCOOHOCTh K CAMOPa3BUTHIO, YMEHHE CTaBUTh JIOCTHKUMBIC 11CTTH;

YMEHHUE pa3nyaTh Yy4eOHBIC CHUTYyalldd, B KOTOPBIX MOJKHO JIeHCTBOBATH
CaMOCTOSATENIbHO, W CHUTYyalluh, TJ€ CJIEAyeT BOCIOJIB30BAaThCS CIPABOYHOM
uHdOpMaIUel WK JPYTUMHU BCIIOMOTATEILHBIMU CPEJICTBAMY;

CIIOCOOHOCTH MEPEHOCHUTH MOJIYYCHHBIE B X0/1€ O0yUCHHSI 3HAHUS B aKTYaIbHYIO
CUTYAIIUIO (TIPH PEIICHUH KUTCHCKUX 3a7a4, TPEOYIOMNX MaTeMaTHISCKUX 3HAHUMN );

CITOCOOHOCTh OPHUEHTHPOBATHCS B TPEOOBAHUAX W IpaBHUIIAX IPOBEIACHUS
MIPOMEKYTOUYHOW U UTOTOBOM aTTECTALINM;
OBJIaJICHUE OCHOBAaMHU (DMHAHCOBOM I'PaMOTHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

Ognadenue ynugepcanbHbIMUu y4eOHbIMU NOZHABAM ETbHBIMU OCUICIEUAMU:

yCTaHaBIMBaTh  IPUYMHHO-CIEACTBEHHbIE CBSI3M B  XOJI€  YCBOEHUS
MaTeMaTUYECKOI0 MaTepuana;

BBISIBJISITh AC(QUIMT JAHHBIX, HEOOXOAUMBIX /ISl PELICHUs TOCTABJIEHHOU
3a]a4y;

C TIOMOIIIBIO YUHUTENS BEIOUPATh CIIOCOO pelIeHUs] MaTeMaTHYeCKON 3a/1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PELICHHUS );

OPUMEHATh M MPeoOpa3oBbIBaTh 3HAKM W CHMBOJBI B XOJ€ pEIICHUs
MaTeMaTUYECKHX 3a/1a4;

yCTaHaBJIMBATh HCKOMOE U JJAHHOE NP PEIIEHNN MaTeMaTUYECKOM 3a/1a4u;

NOHMMATh ¥ UHTEPIPETUPOBATH UHPOPMALIMIO PA3IUYHbIX BUIOB U (POpM
MPEACTABJICHHUS;

WJUTIOCTPUPOBATH pelllaeMble 3a/1aui TpauuecKUMHU CXEMAMU;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH MH(DOPMAIHIO.

NOHMMATh U KCIOJIb30BaTh MaTEMaTUUYECKHE CPEACTBA HAITISIIHOCTH (rpaduki,
AuarpamMmbl, TaONMLbI, CXeMbl M Jp.) A WUIIOCTpallUMd, HHTEPIpETaluy,
apryMeHTaluu.
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Osnaoenue YHUg8epcaibHblMu yueoHbvIMU KOMMYHUKAMUGHbIMU
oelicmeuamu:

OpraHU30BbIBATh YYEOHOE COTPYAHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHUKAMHU B IIPOLIECCE PEIICHUS 3a/1a4;

B3aMMOJIEUCTBOBATh U HAXOJIUTh OOIIME CIOCOOBI padOThI; paboTaTh B rPYIIIIE:
HaxoJIUTh O0OIllee pelIeHHe M pa3pelaTbh KOH(IUKTBI HAa OCHOBE COTJIAaCOBAHUS
MO3UIMHI M Yu€Ta HHTEPECOB; CyIIaTh napTHEPA; GOpPMyYIHUPOBATh, APIYMEHTHPOBATH
U OTCTauBaTh CBOE MHECHUE;

MIPOTHO3UPOBATh BO3HUKHOBEHUE KOH(MDIMKTOB MPU HAJIMYUHU PA3HBIX TOYEK
3peHHs W pa3pemiaTh KOH(IMKTHI Ha OCHOBE y4€Ta MHTEPECOB W TO3MIIMHA BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOIO IMO3WLHUI0O W KOOPAMHUPOBATH €€ C MO3ULUSIMU
napTHEPOB B COTPYIHUYECTBE TPH BHIPAOOTKE OOIIEro pemeHus B COBMECTHOM
JIESITENIbHOCTH;

BBITIOJTHSATh CBOKO 4YacTh PaOOTHI, JOCTUraTh KAa4eCTBEHHOTO pe3ysibTaTa M
KOOPJIUHUPOBATH CBOU JCUCTBUSI C APYTUMU YWICHAMH KOMaH/IbI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJa B OOUTUH MPOIYKT.

Oe¢naoenue yHugepCcaIbHblMU yUeOHBIMU PECYNAMUBHBIMU OCUCH GUAMU:

CTaBUTh 1I€JIM, BBIOUpATh M CO3/laBaTh AJTOPUTMBI I PEIICHUS Y4YCOHBIX
MaTEeMaTUYECKUX IpooIieMm;

IJIAHUPOBATh U OCYUIECTBISATH JIESITEIbHOCTh, HAIPABJICHHYIO Ha PEIICHUE
3a71a4 UCCIIEIOBATEIBCKOTO XapaKTepa.

dbopMynupoBaTh W yAEpKHUBATh YYEOHYIO 3ajady, COCTaBIsATh IUIAH U
MOCJIEAOBATEIIbHOCTD JCHCTBUM;

OCYIIECTBJISTH KOHTPOJIb MO 00pasily ¥ BHOCUTh HEOOXOJIUMBIE KOPPEKTHUBHI;

KOHTPOJIMPOBATh MPOIIECC U Pe3yJabTaT YUYCOHOW MaTEeMaTUIECKON
JEATEIBbHOCTH;

aJIeKBaTHO OLICHUBATh MPABUIBLHOCTD UM OIIIMOOYHOCTD BBIMOJHEHUS Y4eOHOM
3a7a4u, €€ OOBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ pEeIlICHUS;

CAMYaTh Coco0 AEHCTBUS M €r0 PE3ysbTaT C 3aJaHHBIM 3TaJOHOM C LIEJIbIO
0OHapyKEeHHS OTKJIIOHEHUH U OTIUYHI OT 3TAJIOHA.

MPEABUJIETh TPYIHOCTU, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUU YUEOHOM
3a7a4u;

MOHUMATh TPUYUHBI, TTI0 KOTOPBIM HE OBUT JOCTHTHYT TPEOYyeMbIN pe3yibTaT
NEeSATEeIbHOCTH, OMPENEATh MO3UTUBHBIE M3MEHEHUS U HaIlpaBJieHUs, TpeOyroliue
JaabHeHIe padoThl;

PEryJIMpPOBATh CIIOCOO BBIPAXKEHUS IMOIUH.

IHPEJMETHBIE PE3YJIBTATDBI

PesynbTatel ocBoeHust yuebHoro npeamera «Marematuka (BKiItouas aiareopy,
re€OMETPUIO, BEPOSATHOCTh M CTAaTHCTUKY)», PAcCHpeleleHHbIE MO ToAaM OOyudeHus,
bopMyIHpYIOTCS 110 NPUHIUITY 10OABIECHHUS HOBBIX PE3YJIbTATOB OT T'OJa K ro/1y, yXKe
HAa3BaHHBIC B PEABIAYIINX TOaX IIO3ULIMHN, KaK IIPABUIIO, TOCIOBHO HE IOBTOPSIOTCH,

30



HO YYHUTHIBAIOTCA (pe3yibTaTbl OYEPEJHOTO ToJia [0 YMOJYAHUIO BKJIHOYAIOT
pe3yNbTaThl MPEAbIAYIIUX JIET).

[IJIAHUPYEMBIE [IPEJMETHBIE PE3YJIbTATbl OCBOEHUS ITPUMEPHOIA
PABOYEIT [IPOT'PAMMBI KYPCA «MATEMATUKA» (IIO TOJIAM
OBYUEHUST)

OcBoenune y4yebHOro Kypca «MaTemaTuka» B 5—6 Kiaccax OCHOBHOM IIKOJIBI
JOJDKHO 00€CleYnBaTh JOCTUKEHUE CIEAYIOIUX PEAMETHBIX 00pa30BaTENIbHBIX
pPEe3yJIbTaTOB:

S KUIACC

Yucna u eviuucnenus

OpueHTHPOBATHCS B TIOHITHIX U ONIEPUPOBATH HA 0230BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C HATypaJIbHBIMH YUCIaAMH, OOBIKHOBEHHBIMH U ICCATUYHBIMU JIPOOSIMH.

CpaBHUBATH U YIIOPSIIOYMBATH HATYPaAJIbHBIE YHCIIA, CPABHUBATH B MPOCTEHIIINX
ciiydasix 0ObIKHOBEHHBIE IPOOH, JECATUYHbBIE IPOOH.

CoOTHOCHUTH TOUKY Ha KOOPAMHATHOM (YHUCIIOBOI) MPSAMOM ¢ COOTBETCTBYIOIINM
el YnciioM U u300paxkaTh HaTypalibHbIC YMCJIa TOUKAMU Ha KOOPJIUHATHOM (UM CIIOBOM)
MIPSAMO.

BeITTONTHATE  apudMeTHYECKUe JEHCTBHS C HATypajdbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMH JPOOSMHU B TIPOCTEHUIIINX CITydasX.

BhITIOTHATE POBEPKY, MPUKUIKY PE3yJIbTaTa BHIYUCICHHM.

OxpyrasTh HATypajabHbIE YUCIIA.

Pewenue mexcmoswix 3a0au

Pemate TekcTOBBIE 3amaun apu(METUYECKHM CIIOCOOOM M C TOMOIIBIO
OpraHW30BaHHOTO KOHEYHOTO TMepedopa BCEX BO3MOXKHBIX BapuaHTOB (TIpH
HEO0OXOAMMOCTH C HAIIPABJISIIONIEH TTOMOIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMYHHBIL:
CKOPOCTb, BpEeMs, PACCTOSIHUE; I[eHa, KOJIMYECTBO, CTOUMOCTD (IIPH HEOOXOIUMOCTH C
WCIIOJIb30BAaHUEM CITPAaBOYHON WH(MOPMAITUN).

Hcronp30BaTh KPaTKUE 3alUCH, CXEMbI, TaOIUITBI, 0003HAYCHUS MPU PEIICHUN
3ajay.

[Tob30BaTHCS OCHOBHBIMH €TMHUIIAMH U3MEPEHUS: IIEHBI, MACCHI; PACCTOSIHHSI,
BPEMCHH, CKOPOCTH; BBIp@XaTh OJHU CIWHWIIBI BEIMYMHBI 4epe3 napyrue (mpu
HEOOXOJIMMOCTH C OMOPOM Ha CIPABOUYHYIO MH(OPMALIUIO).

W3Bnekate uHOpMaIMio, MNpeACTaBICHHYIO B TabiMile, Ha CTOIOYATOM
auarpaMmme, MHTepIpeTUPOBATh MPEACTaBICHHBIC JaHHBIC, UCTIONB30BaTh JIaHHbIE PU
pEIIeHUN 3a7a4.

Haznaonaa zeomempus

[Tomb30BaTHCA TEOMETPUUCCKUMHU TTOHATUSAMHU: TOYKA, MPsSMasi, OTPE30K, Jyd,
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yroJi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpHUMEpPbl OOBEKTOB OKPYKAIOUIETO0 MHpa, UMEILUX (opMy
M3YYEHHBIX TEOMETPUICCKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, MIPU HEOOXOAMMOCTU IO BHU3YaJIbHOW OIOpE,
CBSA3aHHYIO C yIJIaMU: BEpILKMHA, CTOPOHA; C MHOTOYTOJIbHUKaMU: YroJji, BEpIIUHA,
CTOpPOHA, IMaroHallb; ¢ OKPY>KHOCTBIO: pauyc, IUaMeTp, LEHTP.

N300paxkatb W3y4YeHHbIE TeOMETpUYECKHEe QUIYyphl Ha HEJIMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIBIO IUPKYJIS U JTUHEHKH (T0CIe COBMECTHOTO aHAIN3A).

Haxonuth JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C MOMOUIBIO
JUHEHKH, CTPOUTH OTPE3KU 3aJaHHOW MJIMHBI; CTPOUTH OKPYKHOCTHh 3aJJaHHOTO
paamnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJBHUKA, KBajapaTa sl UX
MOCTPOEHUS, BEIYUCIICHUS IJIOMIAN U TIEPUMETPA.

Boruucnsate mepumerp W IUIOMAAL KBajApara, MPSMOYroJbHHUKA, (uryp,
COCTABJICHHBIX W3 MPSIMOYTOJBHUKOB, B TOM 4Hcie GUTryp, H300paXEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaThCSI OCHOBHBIMM METPUYECKUMHU E€AUHUILIAMH M3MEPECHUS JJIMHBI,
IJIOILIAM; BBIPAXKaTh OJJHU €IMHUIIBI BETUYHHBI Yepe3 pyrue (mpu HeoOX0IUMOCTH C
OTIOpPOM Ha CIPABOYHYIO0 UHPOPMAITHUIO).

Pacno3naBaTh napasuienenumeni, Kyo, UCIONIb30BaTh TEPMUHOJIOTHIO: BEPILUHA,
pedpo rpaHb, U3MEPEHHUS; HAXOAUTh U3MEPEHUS NapaJulesienuneia, Kyoa.

Boruucisate 00b€M KyOa, mapasuienenumnesa o 3aJaHHbIM H3MEpEeHUsiM (C
OMOPOM Ha AJIrOpUTM Y4YEOHBIX JEHCTBUM), MOJH30BATHCS €IUHUILIAMU W3MEPECHUS
o0BEMa.

PemaTte HecnokHbIE 3aJlayd HAa U3MEPEHHE TEeOMETPUYECKHX BEIIUYUH B
MPAKTUYECKUX CUTYaUsIX (IPH HEOOXOUMMOCTH C BU3YaIbHOM OMIOPOit).

6 KIIACC

Yucna u eviuucnenusn

OpHeHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMH,
CBA3aHHBIMHM C PA3IMYHBIMU BHUJIAMU YHUCEN M CHOCO0aAMU UX 3alUCH, NEPEXOAUThH
(eciu 3TO BO3MOKHO) OT OJTHOM (POPMBI 3alMCH YUCiIa K APYroi.

CpaBHUBaTh M yHNOPSAIOYMBATH IIEJIbIE YMCIIA, OOBIKHOBEHHBIE M JIECATUYHBIC
poOu, CpaBHUBATDH YUCJIA OJTHOTO M PA3HBIX 3HAKOB.

Breinonuate apudpMeTHIecKue ACHCTBUS ¢ HATYpaIbHBIMU U IIEJIBIMU YUCTIAMU,
OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSMH, TMOJOKUTECILHBIMU M OTPUIIATETHHBIMH
YU CJIAMU.

BriuncniaTs 3HaU€HUsI YUCIIOBBIX BBIPAXKEHUM, BBITIOJIHITH MPUKUIKY U OLIEHKY
pe3ynbTaTa BBIUMCICHUHN; BBITIOJHITH MPEOOpPa30OBaHUSI YHCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOWCTB apu(hMETUUECKHX JICHCTBUH.

COOTHOCUTH TOUKY Ha KOOPAUHATHOM MPSMON C COOTBETCTBYIOIIUM €11 YHCIIOM
¥ U300pakaTh YKCJIa TOUKAaMHU Ha KOOPJAWMHATHOU MPSMOM, HAXOIUTh MOYJIb YHCIIA.

COOTHOCUTH TOYKU B MPSIMOYTOJIBHON CHUCTEME KOOPJMHAT C KOOPJIWHATAMU
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3TOU TOYKH.

OKpyIJIsSITh 1LI€JIbIE YUCIIa M JeCATHYHbIC JpoOu (1o o00pasily), HaXOJUTh
npUOIKEHUS YU CETT.

Yucnoswvie u OykeeHHble 6bIPANCEHUA

OpueHTHPOBAThCA B TIOHATUAX U OTIEPUPOBATH HA 6230BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C 3alUChIO CTETICHU YMCIIa, HAXOUTh KBaJpaT U KyO uncia, BBIYUCIATD
3HAYEHHUS POCTENIINX YUCIOBBIX BBIPAXKEHUH, COAEPIKAILUX CTEIICHH.

[Tonb30BaTbes MpHU3HAKaMU JAETUMOCTH (TMPU HEOOXOAMMOCTH C OMOpOW Ha
ITOPUTM TpaBUJIA), PACKIAAbIBATh HATYPAJIbHBIE YKHCIIA HA MPOCTHIE MHOXKHUTEIH.

Tonv306amucsa macuimabom, COCTABIATH MPOMIOPLUHU U OTHOIICHHUS.

Hcnonb3oBath OyKBBI JJIs1 0003HAYEHUS YHMCEI MPHU 3alUCH MaTeMaTHYECKUX
BBIDOKEHUM, HAXOAUTh 3HAYeHUsI OYKBEHHBIX  BBIPAKEHUM, OCYIIECTBIISSA
HEO0OXOAMMbIE MOACTAHOBKUA U MpeoOpa3oBaHus (C OMOpON Ha aIrOpUTM y4ueOHBIX
JEeUCTBUN).

Haxonute HeM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewienue mexcmogwix 3a0au

PemaTts MHOromiaroBple TEKCTOBBIE 3aJaud apU(PMETHUYECKHM CIIOCOOOM C
OIIOPOU Ha BOIIPOCHBIN IIJIaH.

Pematp npocTenime 3a/1auu, CBS3aHHbBIC C OTHOULIEHUEM,
IPONOPIMOHAILHOCTHIO BEJIMYHH, MPOLUEHTAMH; peliaTh TPU OCHOBHBIE 33Ja4d Ha
JpOOU U MPOLEHTHI.

PemaTte 3amaum, conep:kalive 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEJIMYUHBI:
CKOPOCTb, BPEMsI, PACCTOSIHHE, IIEHA, KOJTUYECTBO, CTOMMOCTb; TPOU3BOAUTEIIBHOCTD,
BpeMs, 00bEMaA pabOThI, UCIOIB3YS ApUPMETUUECKHUE TEUCTBUSI, OLEHKY, TPUKUIKY;
II0JI30BATHCS €AMHUIIAMU U3MEPEHUS COOTBETCTBYIOIINX BEJINYMH.

CocTaBnaTh OyKBEHHBIE BBIPQXKEHHUS 110 YCIOBUIO 33/1a4H MOCJIE COBMECTHOTO
aHaam3a.

W3Bnekats wuHOpMAIUIO, TPEACTABICHHYIO B TaOJUIAX, HAa JUHEHHOM,
CTOJOYATOW WJIM KpPYroBOM JuarpamMmax, HHTEpIPETHUPOBATH IPEICTABICHHbIE
JAHHBIE; UCIOJb30BATh JAHHBIE MPU PEIICHUH 3a/1a4.

[IpeacraBnsaTe MHPOPMALMIO C MOMOIIBIO TAOIUIL, JUHEHHOW M CTOJIOYATOU
JUarpaMM.

Haznaonaa zeomempus

[TpuBoauTh mHpuUMEpbl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEKLUX (Gopmy
U3YYECHHBIX TE€OMETPUYECKHX IIJIOCKMX W MPOCTPAHCTBEHHBIX (QUIYp, MNPUMEPHI
paBHBIX U1 CHMMETPUYHBIX (UTyp.

N300paxaTh C MOMOIIBIO LUPKYJIS, JUHEWKH, TPAHCTIOPTHPA HA HEJTMHOBAHHOM
U KJIeTYaTOl Oymare nu3ydeHHbIE IIJI0OCKHE TeoMeTprudecKkre (purypsl u KoHpurypammm,
CUMMETPUYHBIC GUTYPBHI.

HmeTh mpeacTaBieHHE O TEOMETPUYECKUX TMOHSATHSX: PABEHCTBO (QUTYD,
CUMMETPHS, OCb CHMMETPHUH, LIEHTP CUMMETPUHU.

Haxonutb BeMMYMHBI YIJI0B U3MEPEHUEM C IIOMOIIBIO TPAHCIOPTUPA, CTPOUTH
YIJIBl 33JaHHOM BEJIMYUHBI, MOJIB30BAThCA NPU PELICHUWH 33Jad IpagyCHOM Mepou
YTJIOB; PAaclO3HABATh HA YEPTEKAX OCTPHIN, IPAMOM, PA3BEPHYTHIN U TYIIOU YIJIBL.
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BbraucnsaTe AMUHY JIOMaHOW, MEpPUMETP MHOTOYTOJBHHKA, IOJIB30BAThCS
eIMHUIIAMH U3MEPEHHUS IJTUHBI, BHIpAXaTh OJHU €IUHUIBI U3MEPEHUS JIIMHBI Yepes3
ApyTHE.

Haxonuth, ucnonb3ys 4epTEXKHBIE HHCTPYMEHTBI, PACCTOSTHUS: MEXKIY ABYMS
TOYKAaMH, OT TOYKH JI0 TIPSIMOM, IJTMHY TyTH Ha KBAJPAaTHOU CETKE.

Beruncnate  miomanas  GuUryp, COCTaBICHHBIX W3  MPSMOYTOJHHUKOB,
WCIIOJIb30BaTh pa30MeHNE Ha MPSIMOYTOJIBHUKH, Ha paBHBIE (DUTYPHI, TOCTPAWBaHUE JI0
IPSIMOYTOJIbHUKA; TI0JIb30BaThCS OCHOBHBIMH CIWHUIIAMH H3MEPCHHS TUIOIIA/IH;
BBIPKATH OJTHU €AUHUIBI H3MEPCHHS IUTOIIA I Yepe3 Apyrue (MMpyu HeoOXOUMOCTH C
OTIOPOM Ha CIPABOYHYIO0 UH(GOPMAITHIO).

Pacmo3naBaTte Ha MOJENSIX W HM300paKEHUAX MHUPAMHIY, KOHYC, MMJIMHJID,
MCIIOJIH30BaTh TEPMHUHOJIOTHIO: BEPIIIMHA, peOpO, TPaHb, OCHOBAHHE, Pa3BEPTKA.

N300paxkaTh Ha KJIeTUaTOM OyMare MpsSMOYTOJIbHBIN MapauIeIenue .

Brruucnsate 00b€M TPSAMOYTOJIBHOTO TapajuieNienumnena, Kyda, mojab30BaThCs
OCHOBHBIMH €JIMHHUIIAMHM WU3MEpPCHUsI 00bEMA; BBIpAKATh OJHU CIUHUIIEI U3MEPCHHUS
0o0bEMa uepe3 Apyrue (C ornopoil Ha CrpaBOYHYIO HHPOPMAIIHIO).

Pemate HecnoXHBIE 3a7a4ll HA HAXOXKJICHWE T€OMETPUYECKHX BEJIUYUH B
MPaKTUYECKUX CUTYaHsaX (IPH HEOOXOIUMOCTH C BU3YyaJIbHOU OTIOPOH ).

TIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHW S ITPUMEPHOM
PABOYEN I[TPOI'PAMMBI KYPCA «AJITEBPA» (ITO TOJIAM OBYUEHUS)

OcBoenne yueOHOro Kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHHs JODKHO OO0ecnednBaTh JOCTHXKEHHE CIEIYIOUIMX MPEeIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:

7 KIIACC

Yucna u eviuucnenusn

BbInonHATh, coyeTass yCTHbIE M TNHCbMEHHBIE MNPUEMBI, aprU(PMETUUYECKUE
JNEUCTBUS C pAllMOHATbHBIMU YUCIIAMU.

HaxonuTh 3HAY€HHsS YHUCIOBBIX BBIPAXKEHUN; NPUMEHSATh Pa3zHOOOpa3HbIE
CHocOoObl M TPHUEMBI BBIUMCICHHSI 3HAYEHWH JPOOHBIX BBIPAXKEHHUH, COAEpMKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIC JPOOH.

[lepexonuth OT ogHOM (HhOpMBI 3amUCH YHCENl K Apyroil (mpeoOpazoBbIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCATHUYHYIO, B YACTHOCTH B OECKOHEUHYIO JAECATUYHYIO 1poOb). CpaBHUBATH U
YHOPSAI0YMBAThH PALIMOHAJIBHBIE YUCIIA.

OKpyTasTh yncIIa.

BpInonHATE IPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYHUCICHUN, OLICHKY 3HAYCHUU
YU CJIOBBIX BBIPAKCHUMU.

BbInonHATH 1EWCTBHS CO CTENEHSIMU C HATYPalbHBIMH ITOKA3aTEISIMHU (C ONTOPOM
Ha CIPaBOYHYIO0 UHGOPMAIIUIO).

[IpuMeHsATh MPU3HAKHU JEIMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATypalbHBIX
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YHCEJL.

Pemate mnpocreiiiiue NPakTUKO-OPUEHTUPOBAHHBIE 3a7aud, CBA3aHHBIE C
OTHOIIICHWEM  BEJMYMH,  MPONOPIHUOHAIBHOCTHIO  BEJIMYWH,  MPOICHTAMU;
UHTEPIIPETUPOBATH PE3YIbTAThl PELICHUS 3a/1a4 C YYETOM OTPAHUUEHUMN, CBI3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMbIX OOBEKTOB.

Anzebpauueckue sviparxcenus

OpueHTUpOBaTbCA B TMOHATHSIX U ONEpUPOBaTh Ha 0a30BOM YPOBHE
anreOpanyecKkor TepMUHOJIOTHEN U CUMBOJIMKOM.

Haxomuth 3HaueHHWss OYKBEHHBIX BBIPAKCHHM TPU 3aJaHHBIX 3HAYCHHIX
EePEMEHHBIX.

BoinonHaTh npeoOpa3oBaHus LEIOr0 BhIPaKEHUS B MHOTOWIEH MPUBEICHUEM
MOJ0OHBIX CIaraeéMbIX, paCKpbITHEM CKOOOK.

BbINIONHATE yMHOXKEHHE OJHOWIEHa Ha MHOTOYWIEH W MHOrodjieHa Ha
MHOT'OWIEH, NPUMEHTH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH (C OMOpoii
Ha CMPaBOYHYIO0 UHGOPMAIIHIO).

OcCyllIecTBIATh PA3l0KEHWE MHOTOWJIEHOB HAa MHOXHUTEIM C MOMOIIBIO
BBIHECEHHUS 3a CKOOKH OOIIEro MHOXKHUTENS, TPYNIUPOBKU ClIaraeéMbIX, TPUMEHEHUS
(bopMyJ1 COKpaIEHHOTO YMHOKEHUS (C OMOPOi Ha CIIPABOYHYIO HH(OPMAILIHIO).

[TpumensTh npeodpa3oBaHusi MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHbIX 33729 U3
MaTEeMaTHUKH, CMEKHBIX MPEIMETOB, U3 PEATbHOMN MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEIEHEW C HATYPAJIbHBIMU IIOKa3aTEAMU IS
npeoOpa30BaHus BbIpAXKEHUH (C OMOPOH Ha CIIPABOYHYIO MH(POPMAIIUIO).

Ypasuenus u nepasencmea

Pemlate JMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOM, IPUMEHSS ITpaBHIIA
nepexojia OT UICXOJHOTO YPAaBHEHHS K paBHOCUIIbHOMY emy. [IpoBepsTs, siBisercs u
YHUCJIO KOPHEM YPAaBHEHHUS.

WNmets mpencraBiienrne o rpaduueckux METo/Iax MpU PelIeHUU JIMHEUHBIX
YPaBHEHUN U UX CUCTEM.

[logOupaTe mnpuMepbl Mmap YHCEN, SBISIOMIUXCA PEIICHUEM JUHEHHOTOo
ypaBHEHUS C IBYMsI IEPEMEHHBIMU.

CTpouTh B KOOPJUHATHOM MJIOCKOCTH TpaUK JIMHEHHOTO ypaBHEHUS C ABYMsI
NEePEMEHHBIMU; TOJB3YSACh IPAPUKOM, IPUBOJIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucteMbl ABYyX JTUHEHWHBIX YpaBHEHUU C JIByMs IEPEMEHHBIMHU, B TOM
yuciie rpaguyecku (C ormopoi Ha aNropuTM y4eOHBIX IEHCTBUMN).

CocTaBnsaTh (MOCIe COBMECTHOTIO aHAIN3a) U PEIIaTh JIMHEHHOE YpaBHEHHUE UITU
CHUCTEMY JIMHEWHBIX YypPaBHCHWH TIO YCJIOBHUIO 3aJa4d, WHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M MTOJYYEHHBIN pe3ynbTar.

Koopounamot u cpagpuxu. @ynkyuu

N300pakath HA KOOPJAMHATHOMN MPSIMOM TOYKH, COOTBETCTBYIOLIUE 3aIaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KU, UHTEPBAJIbl; 3alUCHIBATh YUCIIOBBIC MPOMEKYTKH Ha
anreOpanveckoMm s3bIKe.

OTtmedaTh B KOOPAMHATHOW TIJIOCKOCTH TOYKH TIO 3aJIaHHBIM KOOPIWHATAM;
cTpouTh rpaduku MuHeHHBIX QyHKIMHA. CTpouTth rpaduk GyHkimu y = kx +b.

OnuceiBaTh C TMOMONIBI0 (YHKIMA W3BECTHBIE 3aBUCHMOCTH  MEXKIY
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BEJIMUYMHAMU ([0 aJNrOpPUTMYy YYEOHBIX JIEHCTBUI): CKOPOCTb, BPEMs, PAaCCTOSHUE;
LI€Ha, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIBLHOCTD, BPEMsI, 00BEM pabOTHI.
HaxoauTh 3HaueHne (GyHKIMH 110 3HAYECHUIO €€ apryMeHTa.
[lonumarp rpaduyeckuil crnoco0 MNpeACTaBICHUS U aHAlW3a HHQPOpPMAIUH;
U3BIIEKATh U UHTEPIPETUPOBATH HHPOPMAIINIO U3 IPa(PUKOB peasibHbIX MPOIIECCOB U
3aBUCUMOCTEM.

8 KUIIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HavyallbHBIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
qyceNn I CpaBHEHUS, OKPYTJICHUS M BbIUMCIECHUN; M300pakaTh J1EWCTBUTEIIbHbBIE
yycia TOYKaMU Ha KOOPAUHATHOW MPSIMOM.

[IpumeHsaTs MOHATHE apUPMETHUYECKOrO KBaJIpPaTHOTO KOPHA; HaXOIUTh
KBaJpaTHbIE KOPHH, HCIIONB3Yys] MPU HEOOXOAMMOCTH KaJIbKYJSTOP; BBIMOIHSIThH
MpocTelIe MpeoOpa3oBaHUs BBIPAKCHUHM, COJEPXKAIUX KBaJIpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEW.

Hcnonp3oBaTh 3amucu OOJBIIUX M MAaJbIX YHCENI C TOMOIIBIO JECATUYHBIX
npoOeii u crerneHeit yucna 10.

Anzebpauueckue viparcenus

[IpumMeHATP TOHATHE CTENEHM C LEeIbIM  ITOKAa3aTeleM,  BBINOJHSITh
npeoOpa3oBaHusl BBIPAKEHUN, COAEpXKAIMX CTEHNEHH C LENbIM IoKa3areiaem (cC
HCIIOJIb30BaHUEM CIPABOYHON MH(POPMAIUH).

BBITIONTHATS HECTOXKHBIE TOXKJIECTBEHHBIE MPEOoOpPa30BaHUS PAIMOHATBHBIX
BBIPOKCHUI HAa OCHOBE IMPaBUJI JIEUCTBHUM HaJ, MHOTOWICHAMU U aJreOpanyecKUMH
TPOOSIMH.

PacknanpiBaTh KBaJIpaTHBIA TPEXWICH HA MHOXKUTEU.

[TpumeHsTh npeoOpa3oBaHUs BBIPAXKEHHUI JJIA pELICHUs pa3IMYHbIX 3a7a4d U3
MAaTeMaTUKH, CMEXHBIX NIPEIMETOB, U3 PEATBHON MPAKTUKH.

Ypasnenusa u nepasencmea

PemaTe nuHeliHble, KBaApaTHbIE YpaBHEHUS (C MCHOJb30BAaHUEM CIPABOYHOM
nH(popManMu) W palMOHAIbHBIE YpaBHEHMS, CBOASIIMECS K HHM, CHUCTEMBI JIBYX
YPaBHEHUH C IBYyMS ITIEPEMEHHBIMH.

[IpoBOANTH IPOCTENIINE NCCIECAOBAHNS YPABHEHUM U CUCTEM YPABHEHUI, B TOM
YyuClie C NPUMEHEHUEM TIpaHuuecKuX MpelCcTaBileHUi (yCTaHaBIMBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMAa YPAaBHEHHMI pEIIEHUs, €CIM MMEET, TO CKOJbKO, U Ip.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX JICHUCTBUM.

[lepexonuth OT crnoBecHOM (OPMYJIMPOBKM 3ajaud K €€ ainredpanyeckoi
MOJEIM C IIOMOIIBIO COCTABJICHUSA YPAaBHEHUS WM CHUCTEMBl YpPaBHEHUHU,
VHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M NOJIYUYEHHBIN PE3yJIbTart.

[IprMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH; PELIATh
JIMHENHbIE HEPABEHCTBA C OJTHOM MEPEeMEHHOW M UX CHCTEMBbI; JaBaTh IrpaQuuecKyro
WJUTIOCTPALIAIO0 MHOKECTBA PEIICHN HEPABEHCTBA, CHCTEMBI HEPABEHCTB.

Dynkyuu

36



OmnepupoBarh Ha 0a30BOM ypoBHE (YHKIMOHAIBHBIE TIOHATHS W SI3BIK
(TepMUHBI, CUMBOJIMYECKHE OO0O3HAYEHHA); OMPEACNATh 3HaueHHE (YHKIUU I10
3HAYEHUIO apTyMEHTAa; ONPEACIIATh CBOMCTBA (DYHKIIMU MO €€ TpaduKy.

CrpouTh rpaduKy 3JeMEeHTApHBIX QYHKIMH BUga , y =x%, y =X,y =+/x ,y=

k; onuceiBaTh cBOKCTBA YUCIOBOM (QyHKIIMH 1O €€ rpaduKy (Mpu HEOOXOAMMOCTH C
X

HaIpaBJISIIOIIEH TTOMOIIIBIO).

9 KITIACC

Yucna u eviuucnenusn

CpaBHHBaTh U yIOPAI0YMBATh PALOHATIBHBIE U UPPALMOHAIBHBIEC YUCIIA.

BreimonasaTh apudmeTrndeckue NeUCTBUS C pallMOHATBHBIMUA YUCIIAMH, COYETAS
YCTHBIE W NUCHMEHHBIE MNPUEMBI, BBINOJHITH BBIUUCICHUS C HPPANUOHAIBHBIMU
YU CIJIAMU.

HaxoauTe 3HaueHUs CTENEHEN C LEJIbIMUA NTOKA3aTEIsAMU U KOPHEW; BBIYUCIIATH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyIJisITh  IEUCTBUTENIBHBIE YHWCJIA, BBIIOJHATH NPUKHUAKY pe3yJbTara
BBIUMCJICHUH, OLICHKY YHCJIOBBIX BBIPAKCHUM.

Ypaenenua u nepasencmea

PemaTte 1MHENHBIE U KBaJpaTHBIC YPABHEHUS, YPABHEHUS, CBOSIINECS K HUM,
npocreiime IpoOHO-palIMOHATIbHBIE YPABHEHUS.

Pemate mnpocrenmme CUCTEMbl JBYX JIMHEHWHBIX YpPAaBHEHUU C JByMs
MIEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISCTCS
JMHEWHBIM (110 BU3yaJIbHOM OMOpE).

Pemate mpocTeiiiiie TEKCTOBBIE 3alauyd  airedpandyeckuM CrocoOoM ¢
IIOMOILBIO COCTABJICHHUS YPABHEHUS WJIA CHUCTEMBI JBYX YPAaBHEHUU C JBYMs
IIEPEMEHHBIMH.

[IpoBOAXTH ITPOCTEUIIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHHUM, B TOM
YuClie C MPUMEHEHHEeM Tpaduueckux mpeacTaBlieHnd (yCTaHABIMBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUHN PEILICHUs, €CJIU UMEET, TO CKOJIBKO, U TIp.).

PemaTe nMHEHbIE HEpPaBEHCTBA, KBAApPATHBIE HEPABEHCTBA; H300paxkaThb
pELIEHNE HEPAaBEHCTB HA YMCIOBOW IPSAMOM, 3alKMCBHIBATh PELICHUE C MOMOULIBIO
CHMBOJIOB.

Pemats crctembl TMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIINE
KBa/IpaTHOE HEPABEHCTBO; M300paXaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YHMCIIOBOM
IIPSIMOM, 3alIMCHIBATH PELICHHUE C TOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PEILIEHUU PA3JIUYHBIX 3a1a4.

Dyukyuu

Pacmio3naBate (QyHKIIMM W3y4eHHBIX BHUAOB. [loKa3pIBaTh CXEMaTHYECKU

PacIojioKeHUE Ha KOOPIMHATHOM IITIOCKOCTH rpadukoB GyHKIUN BUna: y = kx, y = kx

3

+b,,y=ax* + bx *c,y =x, y = VX Yy = ;" B 3aBHCHUMOCTH OT 3HAYEHHUU

KO2(PPUIIMEHTOR; ONMKUCHIBATh CBOMCTBA (DYHKITUHA.
Ctpouth 1 n300pakaTh CXeMaTHUYECKH TpapuKd KBaAPATUYHBIX (YHKIH,
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OMKCHIBATH CBOMCTBA KBAJAPATUYHBIX (DYHKIIMI 11O UX rpadukam.

Pacno3naBaTh KBajpaTuuHyro (QyHKIUIO 10 (opMmyse, TPUBOAUTH IMPUMEPHI
KBaJAPAaTUYHBIX (DYHKIMI U3 peaIbHOM XU3HU, QU3UKH, TCOMETPHUH.

Apugpmemuueckan u ceomempuuecKkan npozpeccuu

Pacno3naBaTh apu(pMETHUYECKYIO U T€OMETPUUECKYIO MTPOrPECCUU MPU Pa3HbBIX
cnoco0ax 3aJaHusl.

BhITIONHATS  BBIYMCICHUST C  HCIOJb30BaHHEM (opMyn n-ro  4ieHa
apu(pMETUIECKON M TEOMETPUUYECKOW MPOTrPecCHil, CyMMBbI TEPBBIX # WICHOB (C
OTIOPOM Ha CMPABOYHYIO0 HHGOPMAITUIO).

Pemath 3a1auu, CBsI3aHHBIE C YMCIOBBIMU MOCIEA0BATEILHOCTMU, B TOM YUCIIE
3alayd U3 pealbHOM KHU3HM (C UCIHOJIb30BAHUEM KAJBKYJIATOPA, UU(POBBIX
TEXHOJIOTHUIA).

IIJTAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATEI OCBOEHMS ITPUMEPHOM
PABOYEW ITPOI'PAMMBI KYPCA «TEOMETPUSI» (ITO TOJIAM OBYUEHMS)

OcBoenue ydeOHOro kypca «['eomerpus»» Ha ypOBHE OCHOBHOIO OOILEro
oOpa3oBaHMsl JOJDKHO OOECHeuMBaTh JOCTHIKEHHE CIEAYIOIUX MPEAMETHBIX
00pa3oBaTEIbHBIX PE3YIIBTATOB:

7 KIIACC

Pacnio3HaBaTh N3y4EHHbIE T€OMETPUYECKUE (PUTYPBI, ONIPENEIATh UX B3aUMHOE
pacmojoXXeHue, M300pakaTh TeOMETpUYECKUE (UTYPBHI; BBIIOJIHATH YEPTEXKH IO
YCIOBUIO 3a1aud. M3MepATs JIMHEHHBIE W YIVIOBbIE BEIWYMHBI. Pemats 3amauu Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpy0yI0 OIIEHKY JTJMHEWHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B PEAIbHOM
KU3HU, pa3MepoOB MPUPOAHBIX OOBEKTOB. PaznnuaTe pasmepsl 3THX OOBEKTOB IO
MOPSIIKY BEJTMYUHBI.

CTpouTh 4epTeKH K TEOMETPUUYECKUM 3a/1a4aM (C UCIOIb30BAHUEM CMBICIIOBOM
OMOPBI: HABOJIALLME BOIIPOCHI H/WIIH aJrOpuTMa YU4eOHBIX IEUCTBUI).

[lonp30BaTbCd NPU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BaTh
NPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 33/1a4.

[IpoBoguTe  1OKAa3aTeNbCTBA  HECJIOXKHBIX ~ I'€OMETPUYECKHUX  TEOPEM.

[Tosnb30BaThCA NPHU3HAKAMHU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM MEJMaHBI, IIPOBEAEHHOM K THUIIOTEHY3€ IIPAMOYTOJIBHOIO TPEYIOJIbHUKA, B
PELICHUH T€OMETPUUECKHX 3aa4 (C UCIOJIb30BAHUEM 3pUTEIBLHON HATJIAITHOCTH /WU
BepOAIbHON OTIOPHI).

Onpenensats NapaieabHOCTh MPSMBIX C IOMOIIBIO YTII0B, KOTOPBIE 00pa3yer ¢
HAMHU cekymas. OnpenensaTe NapajuleJIbHOCTh NPSAMBIX C ITOMOLIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSAMOM.

Pemiats 3aaum Ha KiieTyaToi Oymare.

[TpoBOAUTH BBIYUCIIEHUS U HAXOIUTh YUCIIOBbIE U OYKBEHHbIE 3HAUCHUS YTJIOB
B TEOMETPUYECKUX 3a7a4axX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
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MHOT'OYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMPU TMEPECECUCHUU [IBYX
MapaJJICNbHBIX TPAMBIX CEKylleh. PemaTe mpakTuyeckue 3agayd Ha HAXOXKICHUE
YIJIOB.

HNmeth npencTaBiieHUE O MOHATHE T€OMETPUUECKOTO MECTA TOYEK.

@opMyIUpPOBATH ONPEIACICHUSI OKPYKHOCTH M Kpyra, XOpAbl M JuUaMmeTpa
OKPYXHOCTH, TOJIb30BaThCSI UX CBOMCTBAMHU. YMETh NMPUMEHSATH 3TH CBOWCTBA IMPHU
pEllIeHUH 3aa4.

OpUEeHTHPOBATHCA B MOHITHUAX: OMMCAHHAS OKOJIO TPEYTOJbHUKA OKPY>KHOCT,
IIEHTP OMUCAHHOW OKpYy>KHOCTH. OmnepupoBaTh Ha 0a30BOM YpOBHE (paKTaMH O TOM,
YTO OMCCEKTPHUCHI YTIIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJTHOW TOUYKE, U O TOM, YTO
CEpEIMHHBIE MEPIEHAUKYIISIPbl K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAOTCS B OJIHOU
TOUYKE.

OpueHTHUpOBAThCSI B TOHATUSAX H OMNEpPUPOBATH Ha 0a30BOM ypOBHE:
KacaTelibHasg K OKPY)KHOCTH, Teopema O IMEpPNeHAUKYJISIPHOCTH KacaTelIbHOW H
pannyca, IpOBEIEHHOTO K TOUKE KACaHUS.

NmeTe mipenctaBieHHE O MPOCTEUIIMX TE€OMETPUYECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C MOMOIIBI LUPKYIS U
JIMHEUKHU.

8 KUIIACC

Pacno3HaBaTe OCHOBHBIE BHJIbI  YETBIPEXYTOJBHHUKOB, HWX  3JIEMEHTHI,
NOJIb30BATHCS UX CBOMCTBAMU IIPU PEIICHUHN T€OMETPUUECKUX 3a1a4.

OpueHTHpOBaTHCS B MOHITUU — TOUKU MEPECECYEHUS MEIWAH TPEYTOJbHUKA
(eHTpa Macc) B pelieHUHU 3a1ad.

Bitaners noHsTHeM cpelHEN JIMHUN TPEYTrOJIbHUKA U TPANECLHUH, IPUMEHITh UX
CBOKMCTBA IIPU PEUICHUHN NPOCTEUIIINX FEOMETPUYECKUX 3a1ad. MiMeTs npencrasieHue
o Teopeme dayeca U TeOpeMe O NPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS
pelIeHHs MPAKTUYECKUX 3a/1a4 (C ONOPOil Ha 3pUTEIIbHYIO HATJIATHOCTB).

[TpuMeHsTh NpU3HAKM TMOAOOUS TPEYTOJIbHUKOB B PEIIEHUH HECIIOXKHBIX
r€OMETPUYECKUX 3a/1a4.

[Tonb3oBaThcss Teopemoil Iludaropa s pelieHHss TEOMETPUUYECKUX U
MIPAKTUYECKUX 3a/1a4.

Bnaners mnoHATHSIMM CHHYCa, KOCHMHyCa W TaHI€HCa OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYroiabHUKa. [l0Mb30BaThCs ATUMHM MOHATHSIMHU I PEIICHUS
MPaKTUYECKUX 33724 (IIpU HEOOXOIMMOCTH C OMOPOM Ha AJITOPUTM ITPaBUJIA).

Beruncnare  (pa3nuuHbIMM  cioco0aMH) (¢ OMOpoOM Ha  CIPaBOYHYIO
uH(pOpMaLIMIO) IUIOU[aJb TPEYroJbHUKA M IUIOMAAM MHOTOYTOJBHBIX (QUIYp
(moaB3ysiCh, i€ HEOOXOAUMO, KANBKYISITOPOM). [IpuMEHsATh OJyYeHHbIE YMEHUS B
MIPAaKTUYECKUX 3a]adax.

Biiagere NOHATHUAMHM BIOMCAaHHOTO M LEHTPAJIBHOIO YIVIA, HCIIOIb30BATh
TEOPEMBI O BIMCAHHBIX YIVIAX, YIVIAX MEXAY XOpPAAMH (CEKYLUMMH) U YIJIE MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PELICHUHU IIPOCTENIINX TEOMETPUUECKHUX 3a/1a4.
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Brnaners MOHSATHEM OIMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJIbHHUKA MPH PEIICHUH MPOCTEUIINX 3a/1a4.

[IpuMeHsTh MOJIydeHHbIE 3HAHHMS Ha MPAKTHKE — CTPOUTh MaTEMaTHYECKHE
MOJIETH JUIS 3a]1a4 PeasibHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUYUCICHUS C
NPUMEHEHHEM [OJ00Ms M TPUTOHOMETpUH (TMOJB3YysCh, TJe HEOOXOIMMO,
KAJIBKYJIITOPOM).

9 KIIACC

3HaTh TPUTOHOMETPHUUECKUE (PYHKIIUU OCTPHIX YTIIOB, HAXOAUTH C UX TOMOUIBIO
pa3iaNyYHbIe AJIEMEHTHI MPSAMOYTOJIBHOTO TPEYTOJbHUKA («pPELICHHE MPSIMOYTOJIbHBIX
TPEYroJabHUKOBY). Haxoauth (¢ MOMOIBIO KaJdbKyJasATOpa) UIMHBI U YIJBL IS
HETaOJMYHBIX 3HAYEHHI.

[Tonb3oBaTbes GopMysaMu MNPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JUISI HAXOXJEHUS COOTHOIICHUM MEXIYy TPUTOHOMETPUUECKUMU
BEJIMUYMHAMHU (C OMTOPOM Ha CIIPaBOYHYIO MH(DOPMAILIHIO).

Hcnonb30BaTh TEOPEMBl CHHYCOB M KOCHHYCOB IS HAXOXKJICHUS Pa3TAIHBIX
3JIEMEHTOB TPEYTOJIbHUKA («PELICHHE TPEYTOJIBLHUKOBY ), IPUMEHSITh UX IIPU PELICHUH
IPOCTEHIINX T€OMETPUUECKHX 3a/1au.

Bnagers monsitusiMu nmpeoOpa3oBaHus M0100Ms, COOTBETCTBEHHBIX JIEMEHTOB
nonoOHbIX Guryp. [lomp30BaThCs CBOMCTBAMU TTOI00MS IPOU3BOJIBHBIX (PUTYD, YMETH
BBIYKCIIATH JJIMHBI U HAXOAUTh YIJIbl Y MOAOOHBIX GUryp (IO aaropuTMy y4deOHBIX
nevicteuit). IlpumeHsTh cBolcTBa 1OAOOMS B NPAKTHUUYECKUX 3ajadyax. YMeETh
PUBOJUTH MPUMEPHI MOAOOHBIX (UTYP B OKPYKAIOIIEM MHPE.

[Tonb3oBaThCs TeopeMaMHu (IO BU3YyaJbHOM OMOPE) O MPOU3BEIECHUN OTPE3KOB
XOpJ1, O MPOU3BEACHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeabHOM.

[Tonp3oBaThCA BEKTOpamMH, MOHUMATh HUX TEOMETPUYECKUA U (HU3NYECKUN
CMBICJI, TPUMEHSTh UX B PELLICHUN F€OMETPUUECKUX U (pu3nueckux 3aaay. [IpumensTs
CKaJISIpHOE MPOU3BEJCHUE BEKTOPOB JJIsl HAXO0XACHUS JUIMH U YIJIOB.

[Tonb30BaThCA METOOM KOOPJAMHAT Ha TUIOCKOCTH, IPUMEHSTH €TI0 B PELICHUU
reOMETPUUYECKUX U MPAKTUUYECKUX 3a/1au.

Bnagerp NOHATHSMU NPaBUIBHOTO MHOTOYTOJbHHMKA, JJIUHBI OKPYKHOCTH,
JUTMHBI AYTH OKPYXKHOCTH U PaIUaHHON MEPHI yIila, yMETh BEIYUCIATH IJIOMAAb KpyTra
U €ero yacred (C omopoil Ha crpaBo4HYI HH(opManuio). IIpuMeHsATh NoydYeHHbIE
YMEHHUSI B MPAKTUYECKUX 3a/1adax.

Haxonute ocu (MaM LEHTPBI) CUMMETPUM (QUIYp, TPUMEHATH JABHKEHUS
IIJIOCKOCTH B NMPOCTEUIIINX CIydasiX.

[IpuMeHsITh TOJydYEeHHBIE 3HAHHS Ha MPAKTHKE — CTPOUTh MAaTEMaTHYECKHUE
MOJIEH JUI 3a]]a4 PeasIbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUMCICHHUS C
OPUMEHEHHEM TMOoJ00us M TPUTOHOMETPUYECKMX (YHKIMM (IOJB3YSCh, T
HEO0OXO0IMMO, KATBKYJISITOPOM).
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TIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTAThI OCBOEHU S ITPUMEPHOM
PABOYEN I[TPOI'PAMMBI KYPCA «BEPOSITHOCTD I CTATUCTHUKA» (ITO
I'OAAM OBYYEHUA)

[IpeameTHbIEe pe3ynbTaThl OCBOEHUS Kypca « BepoaTHOCTh U cTaTuCTHKa» B 7-9
KJIacCaxX XapaKTePU3yIOTCs CIECAYIOIUMU YMEHUAMM.

7 KIIACC

Uurate wuHPOpMAIMIO, MPEACTABICHHYI0O B Ta0lMIAX, Ha JIUarpaMmmax;
NpeICTaBIsATh JaHHble B BUAE TaOJUL, CTPOUTH JUarpammbl (CTOJIOUMKOBBIE
(cTosiOuaThie) U KPyroBbI€) MO MacCMBaM 3HAYEHUM (C UCIOJIB30BAHUEM 3PUTEIBLHON
HaIJISIAHOCTH W/WUJIU BepOaIbHON OTIOpHI).

OnuceiBaTh W UHTEPHPETUPOBATH  pEalbHbIE  YHUCIOBBIE  JaHHbBIE,
npe/cTaBlIeHHbIE B TA0IMIIAX, HA AUarpaMmmax, rpadukax.

OpueHTUPOBATHCS B MOHATUSX U ONEPUPOBATH UMU Ha 0A30BOM YPOBHE:
cpenHee apudmMeTnyecKoe, MeruaHa, HauOosblllee U HAaMMEHbIIIee 3HAaUeHU s, pa3Max.

Nmets mnpencraBineHue O CIydyalHOM W3MEHYMBOCTM Ha IPUMEpPAaxX ILEH,

(bu3NYeCKUX BETUYHMH, AaHTPOIIOMETPUUYECKUX ITaHHBIX; UMETh MPEACTABICHUE O
CTAaTUCTUYECKOW YCTOMYHUBOCTH.

8 KUIIACC

W3Bnexkatb u mpeoOpa3oBbIBaTh HHPOPMAIMIO, MPEJICTABICHHYIO B BUJC
Tabnui, Auarpamm, rpadukoB; MPEACTABISATh JaHHbIE B BUIE TaOJMI], JUArPAMM,
rpaduKoB.

OnuceIBaTh MOCIE COBMECTHOTO aHAJIM3a IAHHBIE C MOMOIIBIO CTATUCTUYECKUX
MoKa3aTelleld: CpPEeJHUX 3HAYEHUA M Mep pacceuBaHus (pa3Max, AUCHEPCHS U
CTaHAAPTHOE OTKJIIOHEHUE).

HaxoIuTh 4acTOThl YMCIOBBIX 3HAYEHUN U YaCTOThI COOBITUH, B TOM YHCIIE 110
pe3yjbTataM U3MEpeHud U HaOMoAeHUW (C  HCMOJb30BAaHUEM 3pUTEIbHOU
HarJIsTHOCTH W/ BepOaIbHON OTIOPHI).

HaxonuTh BEpOSITHOCTH CIIy4allHBIX COOBITUI B OIbBITaX, 3Has BEPOSITHOCTU
AJIEMEHTapHbIX COOBITUM, B TOM YHCIE€ B ONbITAX C PaBHOBO3MO>KHBIMU
AJIEMEHTApPHBIMU COOBITUAMH (C MCIOJIb30BAaHUEM 3PUTEIBLHON HATJIAITHOCTH W/WIU
BepOaIbLHON OTIOPHI).

HNmets mnpencraBieHue O TIpadUUECKUX MOJENSIX: JEpPeBO  CIydailHOro
AKCIIEPUMEHTA, AUarpaMMbl DIJIepa, YUCIOBAsI PSAMAsL.

OnepupoBaTh MOHATUSMU Ha 0a30BOM ypOBHE: MHOKECTBO, IMOAMHOMXECTBO;
BBITIOJHSATH ONEepalui HaJl MHOXKECTBaMU: 00beMHEHUE, [TIEpECeUEHUE, J0NOITHEHUE;
NEPEYUCISITh  3JEMEHTbl MHOXECTB; IMPUMEHATh CBOMCTBA MHOXECTB (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OMOPHI).

WNmets mpencraBieHue o rpa@uueckoM MPEICcTaBICHUE MHOXKECTB M CBSA3EH
MEK]ly HUMHM JJIsI ONIMCAHUs MPOLIECCOB U SBJIEHUM, B TOM YHCIIE MIPHU PEIICHUH 3a1a4
U3 IpYyTUX YY4EOHBIX MPEIMETOB U KypCOB.
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9 KIIACC

W3BnekaTs U peoOpa3zoBbIBaTh MHPOPMALIKIO, TIPEICTABICHHYIO B PA3TUYHBIX
MCTOYHUKAX B BUE TaOJNHIl, quarpamm, rpadukoB; MPEACTaBIsATh JaHHbIE B BUC
TabJIUL, TUarpaMM, rpaduKoB.

Pemats mpocreiinme 3ajaun OpraHu30BaHHBIM IEPEOOPOM BapUAHTOB, a TAKKE
C UCMOJIb30BaHUEM KOMOMHATOPHBIX MPaBUI U METOJIOB.

WNmets mpencraBieHne 00 OMUCATEIbHBIX XapaKTEPUCTUKAX [JII MACCHBOB
YUCJIOBBIX JAHHBIX, B TOM YUCJIE CPEAHUE 3HAUCHUSI U MEPBI PACCEUBAHUS.

HaxonuTh 4acTOThl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHCIIE MOJb3YSCh
pe3yJbTaTaMu MPOBEAEHHBIX U3MEPEHHUN M HAOIIOJeHU (C OMOpOM Ha CIIPABOYHYIO
nH(popMaIuio).

HaxonuTh BEpOSITHOCTH CIIy4ailHbIX COOBITUM B WM3YYEHHBIX OIbBITaX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXXHBIMHU D3JIEMEHTAPHBIMH COOBITHUSIMH, B CEpHUSX
VCIBITAaHUU JI0 TIEPBOTO YCIIEXa, B CEPUAX UCTIBITAaHUNW bepHyiuu.

Nmers mnpexacraBieHue O CIy4YalHOW BEIMYMHE W O PACIPEICIICHUU
BEPOSITHOCTEM.

HNmeTp mnpencTaBieHHE O 3aKOHE OOJBUIMX YHCEN Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUMBOCTH U O POJIM 3aKOHA OOJBIIMX YHCEN B
NpUPOE U OOIIECTBE.
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TEMATUYECKOE INTAHMPOBAHUE

TemaTuyeckoe MIaHUPOBAHUE U KOJUYECTBE YAaCOB, OTBOJAMMBIX Ha OCBOCHHME KaXKIOM TEMbl Y4eOHOro mnpeaMera
«Maremartukay aJaiTMpOBaHHOW OCHOBHOUM 00pa30BaTEIbHOW MPOrpaMMbl OCHOBHOTO OOLIEro 00pa30BaHUs 00yUYaIOIIUXCS C
3aJIepPKKON MCUXMYECKOTO Pa3BUTHS, B LIEJIOM COBIMAAAIOT C COOTBETCTBYIOIIMM pasfeioM paldouell mporpamMmbl y4eOHOTO
npeameta «MaTematrka» 00pa3zoBaTeIbHON MPOrPaMMbl OCHOBHOTO O0OIIEr0 00pa30oBaHMUsL.

5 kmacc (He menee 170 u)

Ha3Banue
pasaena (TemMbl)
Kypca (4uciao

OcHOBHOE coiep:KaHue

OcHOBHbIE BUbI 1€ATEIbHOCTH 00y4al0IIUXCS

4acoB)
HatypaabHble JecsatuuHas cucreMa cuucieHud. Psaa HarypanbHbIX uucell.|YuTaTrhb, 3anucbiBaTh, CPABHMBATh HaTypajbHble YHCIA;
yuciaa. Jleiicreus ¢ | Hatypanbnbiii psa. Uucno 0. HarypanpHble uncna Ha KOOp-|y4acTBOBaTb B 0OCY:KI€HMH CHOCO00B YOS IOYUBAHUS
HATYPaJbHbIMH IUHATHOM mpsMor. CpaBHEHHE, OKPYIJICHHE HATypaJIbHbBIX |4YUCE.
Y CIAMUA YuCell. HN300paxars, KOOpIWHATHYIO TMPSMYI0, OTMeYaThb 4YHUCIA

(43 4)

Apudmerndeckue JEHCTBHS C HATypaJbHBIMU YHCIIaMHU.
CpolicTBa HyJiA NpPU CIOXKEHUM M -YMHOXEHHH, CBOMCTBA
CAUHUIIbI npu YMHOKCHHHU. HepeMeCTHTGHBHOG n
coueTaTeNlbHOE  CBOMCTBA  CJIOKEHUS M YMHOXEHUS,
pacnpeoenumenbHoe C80UCMBO YMHOICEHUS.

TOYKaMHU Ha KOOPAMHATHOW MPSIMOM, HAXOJAMTb KOOPAMHATHI
TOYKH.

HccnenoBarh cBolicTBa HaTypajabHOro psijaa, uucen 0 u 1 mpu
CJIO)KCHUHN U YMHOXKCHHUH.

Hcnonb30BaTh NPaBHIIO OKPYIJTIEHUS HATYPAJIbHBIX YUCEN IIPU
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Jlenumenu u Kpamwuble YHCIA, PA3JIOKEHHUE YUCIA Ha
MHOXxUTenH. [lenenue c¢ ocrarkom. IIpocTele M cocTaBHbIE
yncna. Ilpusnaxu oenumocmu na 2, 5, 10, 3, 9.

Crenens ¢ HATYpaJIbHBIM ITOKA3aTEIEM.

Hucnosble BEIPAKEHHUS; IOPSAAOK ACHUCTBUN.

Pemennie TeKCTOBBIX 3a/1a4 Ha Bce apupMeTHIECKHe NeHCTBUS,
Ha JABUKEHUE U MOKYTIKH.

HEOOXOIMMOCTH C ONOPOH Ha aJrOPUTM IpaBHJIA.

BopinoyHaTs, apudmMerndyeckue JAeMCTBUAA C HATypaJbHBIMHU
YUCJIaMH, BBIYHCJIAATH 3HAYEHUS YHCIOBBIX BBIPAXEHHUH CO
cKkoOkaMu 1 0e3 CKOOOK.

3anucbIBaTh NPOU3BEICHUE B BUJIE CTEIIEHU, YUTATh CTEIICHU,
HCMOJb30BATh TEPMHHOJIOTHI0 (OCHOBaHWE, IIOKa3aTesh),
BBIYMCJIATh 3HAYEHHS] CTENeHEeH NpU HEOoOXOAMMOCTH C
BU3yaJIbHOU OIIOPOM.

BbINONTHATL NPUKUAKY M OLEHKY 3HAYCHUN YMCIIOBBIX
BBIPOKEHUM, MpeAJaraTb U NPUMEHATh NMPUEMBbI POBEPKH
BBIYHCIICHUM.

Hcnonp30BaTh MpH BBHIYHCICHUSX NepeMecTUTeNbHOE W
coyeTraTrejbHOEe CBONMCTBAa CJOXKEHHSI M  YMHOKEHWHS,
pacnpeodenumenvroe C6OUCME0 yMHOMCceHUA; HOPMYTHUPOBATH
U T[pPUMEHSITh NpaBwia Npeo0pa3oBaHUsl  YHCIOBBIX
BbIPAKEHNH HA OCHOBE CBOMCTB apu(pMeTHYECCKUX AeHCTBUI
NP HeOOXOAUMOCTH C HANPABJIAIOLEN MOMOLIbIO.
®opmyJIMpoOBaTh ONpeNeJeHusl JeTuTeNss M KpaTHoro (c
OMOPOH Ha aJITOPUTM IIPABUJIA), HA3bIBATD JCJIUTENN U KpaTHbIE
4yucia; Ppacmo3HaBaThb I[IPOCTbIE W COCTaBHbIE YHCIA,
¢dopmyaupoBaTh U NPUMEHATH MPU3HAKH JCITMMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha aJrOpuUTM IpaBHJa); MPUMEHATH
AJITOPUTM Pa3JIOKEHUS YHCIAa HAa MPOCThle MHOXHUTEIH;
HAXOAUTB OCTaTKH OT JEJIEHUS U HEMOJHOE YaCTHOE.
Pacno3HaBaTh HCTHHHBIE U JIOXKHBIE BBICKAa3bIBAaHUSA O
HaTypaJbHBIX YKCIaX, IPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI,
CTPOMTH BbICKA3bIBAHUSI M OTPUIAHHUS BBICKAa3bIBAHUN O
CBOWCTBaX HaTYpaJbHBIX YHCEIN C ONOPOH Ha oOpasel.

Pemath TekcTOBBIE 3aJaud apU(YMETHUECKUM CIIOCOOOM,
HCMOJIB30BATh 3aBUCHMOCTH MEX/y BEITUYMHAMU (CKOPOCTb,
BpEMsI, PACCTOSIHUE; 1I€HA, KOJUYECTBO, CTOUMOCTb U Ap.) NpHU
HEOOXOIMMOCTH C MCITOJIH30BaHUEM CIIPABOYHON MH(OpPMAIIUHU:
aHAJIM3UPOBATH TEKCT 33]1a41, NepeopMyTUPOBATH YCIOBUE,
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H3BJIEKATh HEOOXOIMMEIE JTaHHBIE, YCTAHABJINBATH
3aBUCUMOCTH MEXIY BEIUYMHAMU TP HEOOXOIUMOCTH C
HaIPAaBJISIONIECH MOMOIIIIO.

MopeanpoBaTh XOJ pPEILICHUS 33Ja4yd C MOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBI.

IIpuBoauTh, pa3dupare pasIUyHbIC
pELLIEHUI TEKCTOBBIX 3a7a4.

C noMomb0 mexarora OEHWBATh IOJTYYEHHBIN pE3ynbTar,
OCYILIEeCTBJSATH  CaMOKOHTpPOJb, TMPOBEPsSiE  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTDH OIIHOKH.

Pewamv 3a0auu ¢ nomouwiprlo nepebopa ecex 603MONCHBIX
eapuanmos.

3HAKOMHTHCS ¢ HCTOPHUeEH pa3BUTHS apUPMETHUKH.

peuicHud, 3alucu

Harasiagnas
reomerpus. JIuHuu

Ha MJIO0CKOCTH
(12 u)

Touxka, npsimMasi, oTpe30K, Jyd. Jlomanas. M3mepenue mJIMHBI
OTpPC3Ka, MCTPUYCCKUC CAUHUIIbI HU3MCPCHUA JJIMHBI.
OKpYKHOCTb U KPYT.

[Ipaktuueckas padora «IlocTpoenune y3opa u3 OKpy>KHOCTEI».

VYron. Ilpsamoi,
N3mepenue yrios.

OCTpPBIA, TYyNMOM W Pa3BEPHYTHIA YIJIbI.

[IpakTuueckas pabora «I[loctpoerue yrinosy.

Pacno3HaBaTh Ha yeprexax, PpHUCYHKaX, ONMCHIBATD,
UCIONB3YSl TEPMUHOJIOTHIO, M HM300paskaThb C IIOMOIIbIO
4epTEXKHBIX ~ MHCTPYMEHTOB  (MpU  HEOOXOAMMOCTH  TIO
BU3YyaJIbHOW OIIOpPE): TOYKY, NPAMYIO, OTPE30K, JIyd, Yroil,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3HaBaTh, MPUBOIAUTH NMPUMEPBI OOBEKTOB PEATLHOTO
MHUpa, UMEIoUIMX (opMy H3yUEHHBIX (DUTYp, OLeHHBATh HX
JIMHEHBIE pa3MepHI.

Hcnonb3oBaTh TUHEHKY U TPAHCIIOPTUP KaK HHCTPYMEHTHI JUISI
MOCTPOEHUS U U3MEPEHUS: U3MEPSATH JJIMHY OTPE3Ka, BEIUYUHY
yria; CTPOMTBL OTPE30K 3aJaHHOM JUIMHBI, YIOj, 3aJaHHOH
BEJIMYMHBL;, OTKJIAABIBATH LIUPKYJIEM paBHbIE OTPE3KU, CTPOUTH
OKPY’KHOCTb 3a/IaHHOTO pajuyca.

HN3o00paxkars, KoHPHUTypamuu reoMeTpuueckux ¢uryp us
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTed Ha HEJIWHOBAaHHOM U
KJIeT4yaTo Oymare; mpemjiaratb, OMHCHIBATH U 00CY:KIATH
€roco0bl, AJrOPUTMBI IIOCTPOEHMSI IIOCIE COBMECTHOIO
aHayM3a.

Pacno3naBatb 1 H300paxaTh Ha HEJTMHOBAHHOM M KJIETYATOM
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Oymare TpsAMOI,
CPaBHMBAThH YTJIBL
BbIYuCAATH ATUHBI OTPE3KOB, JIOMAHBIX.

IlonuMaTh W HMCHOIB30BATH MNPH  pelleHHH  3aaay
3aBHCHMOCTH MEX]y €IMHUIIAMH METPHUUECKOM CHCTEMBI MEp;
3HAKOMHUTBCS C HEMETPUYECKUMH CHCTEMaMH Mep; BbIPaKaTh
JUIMHY B pa3IMYHBIX €AMHULIAX U3MEPEHUS IIPH HEOOXOAUMOCTH
C OTIOPO¥i Ha CIPABOYHYIO HHPOPMALIHIO.

HccaenoBarh Gurypsl u KoHPUTypaLnuu, UCHIOIB3Ys HHUPPOBHIE

pECypCHI.

OCTpBIM, TYNOW, pa3BEPHYTHIA  YIUIBL;

OOLIKHOBEHHEIE
npoou
(48 1)

HpoOsb. IlpaBunbHBle W HeEMpaBUIbHBIE ApoOH. OCHOBHOE
CBOMCTBO aApoou. CpaBHEHHE APOOECH.

CrnosxeHue U BBIYUTaHHE OOBIKHOBEHHBIX Jpobeit. CMenianHas
Ipo0b. YMHOXXEHHME U JIeJIeHHE OOBIKHOBEHHBIX ApOOCii;
B3aUMHO-00paTHBIC APOOH.

Pemienne TeKCTOBBIX 3aad, conepkammx apobu. OCHOBHBIC
3a/1ayu Ha JAPOOH.

[Tpumenenue OyKB JUIsl 3alMCH MaTeMaTHUYECKUX BbIpaXEHUH U
MPEJIOKEHU M.

MoaeaupoBath B TpadHUuecKoi, NpeaMeTHOH ¢opme, C
MIOMOILIbI0 KOMITBIOTEPA MOHSATUS M CBOWCTBA, CBS3aHHBIE C
OOBIKHOBEHHOH JAPOOKIO.

YuTaTh U 3alUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IpOOH,
npeaiarath U 00CyKI1aTh COCOObI YIIOPSIOUUBAHUS APOOCH.
MN300pa:kaTb  OOBIKHOBEHHBIE ~ JpoOM  TOYKAMH  Ha
KOOPAWHATHOM  MOpPSIMOM;  MCIOJb30BaTh  KOOPJAWHATHYIO
MPSIMYIO JJIsI CPAaBHEHHS IPOOCH.

®opMyJIMPOBaTh, 3aIIUCHIBATH € MOMOIIBLI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JIpoOM C OIOpOH Ha MpaBUIIO;
HCNOJIb30BATH OCHOBHOE CBOWCTBO JpoOW ISt CoKpaujenus
Opobeli u npusedenus OpodOU K HOBOMY 3HAMEHAMENO 8
NPOCMEeNUUX CLy4asix.

IIpeacraBasith 1o 00pa3lly CMENIAHHYIO Jpo0b B BHUJE
HENpPaBWJIBHOM M  BBIAENATh LENyH YacTb YHCIa U3
HEIPaBUILHOMN TIpoOH.

BbinoaHATL apudmMeTnyecKkue AeiicTBUSA ¢ OOBIKHOBEHHBIMU
OpoOsiMM B TPOCTBIX Cllydasx; MPUMEHSTh CBOlicTBa
apupMETHICSCKUX JCHCTBUMN IS palliOHATN3alMH BEIYACIICHUH.
BbINOHATH NMPUKHAKY M OLEHKY PE3ylbTaTa BBIYHUCICHUN;
NnpeaIaratb ¥ NPMMEHATh NPUEMBI IPOBEPKHU BBHIYKCIICHUMN.

IIpoBoaUTH HMCCJIEAOBAHUS CBOWCTB JApo0ei, omupasch Ha
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YHUCIIOBBIE JKCIEPUMEHTHI (B TOM 4YHCIE C
KOMIThIOTEPA).

Pacno3HaBaTh UCTHUHHBIC U JIOXKHBIE BHICKAa3bIBAHUS O IPO0OSX,
NPUBOAUTH MPHUMePbl 1 KOHTPIIPUMEPBI.

Pemiars mnpocreiimne TEKCTOBBIE 3aJayd, COAEpPKAIIUE
IpoOHbIE JaHHBIC, U 33Ja4d Ha HAXOMCOEHUe Yacmu yeno2o u
Yeno2o no e2o 4acmil; 6blAGNAAMb UX CXO0CMEA U PA3AUYUA.
MopeanpoBaTh XOJ PELICHHS 33Ja4d C IOMOIIbI PUCYHKA,
CXEMBI, TAOIUIIBL.

IIpuBoauTh, pa3duparb, OUEHUBATH PA3JIUYHBIC PEIICHUS,
3aMMCH PENICHUH TEKCTOBBIX 3a7a4 MPU HEOOXOIUMOCTH C
HaIIPaBJIAIOLIEH [TOMOILBIO.

C noMompb0 mexarora ONEHWBATh IOJIYYEHHBIN pe3ynbTar,

IIOMOIIBIO

OCYILIeCTBJIATh  CaMOKOHTpOJIb,  IIPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OUIHOKH.
3HAKOMHTHCS ¢ HCTOPHUeEH pa3BUTHS apUPMETHUKH.

Harasinnas MHOroyrojapHHUKH. YeTbIpEXYroNbHUK, MpSMOYTOJIbHUK, | Pacmo3HaBatb, u300paxkaTh C TOMOIIBIO  YEPTEKHBIX

reoMeTpus. KBaJpar. UHCTPYMEHTOB M OT pPYKH, MOJAEIUpOBaTh M3 Oymaru

MHOroyroJibHUKH TpeyrombHUK. MHOTOYTOJIbHUKH.

(104 TLiomanb U MepUMeTp MPSIMOYTOILHUKA U MHOTOYTONLHHKOB, IIpuBoANTHL MpUMeEPbI 0O0BEKTOB PEATBHOTO MHPA, UMEIOIINX
COCTABICHHBIX M3 TPSAMOYTONHHUKOB, €AMHHMIBI H3Mmepenus|POPMY — MHOTOYroOJTbHUKa, MpAMOYToJibHIKA,  KBalpara,
romazu. [lepuMeTp MHOTOYTOTHHIKA. TPEYroJbHUKA, OEHMBATh UX JTUHEHHBIE pa3MEPBHI.

BbluMciasATh: TNEpUMETpP TPEYrojibHUKA, MPSMOYTOJIbHHKA,

MHOTOYTOJIbHUKA; IUIOIAAb MPSIMOYTOJIbHHKA, KBajpara (Ipu
HE00XOIMMOCTH C OTIOPOM Ha aJTOPUTM YUEOHBIX ACUCTBUI).
HN3o6paxkaTs OCTPOYTOJIbHBIE, IPSIMOYT OJIBHBIE u
TYNOYTOJIbHBIE TPEYTOJIbHUKHU.

Crpouth Ha KjeT4yaTo Oymare KBaapaT U MPSMOYTOJbHUK C
3a/laHHBIMH JUTMHAMU CTOPOH.

HccaenoBars cBoiicTBa TNPSMOYTOJbHUKA, KBajapara MyTEM
OKCIIEpUMEHTa, HaOJIIOACHUS, W3MEPEHUs, MOJCIUPOBAHMS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJbHUKA.

47




Pacno3HaBaTh UCTHMHHBIE M JIOKHBIE BBICKA3bIBAHHSA O
MHOT'OYT'OJIbHUKAX, IPUBOJAUTH MIPUMEPbI U KOHTPIIPUMEDBI.
HccnenoBarh 3aBHCMMOCTBD IUIOIIAAU KBajpaTa OT JUIMHBI €r0
CTOPOHBI.

Hcnosb30BaTh CBOMCTBA KBAJPAaTHOM CETKU IS IIOCTPOCHUS
¢Guryp;  pa3duBaThb  IPAMOYIOJIbBHUK  HAa  KBaJparThl,
TPEYroJbHUKH; COCTABJAATH (UIYpHl U3  KBaIpaTroB U
IPSMOYTOJIBHUKOB U HAXOJUTh MX MJIOLIA]b, Pa30UBaTh (PUIypbI
Ha IPAMOYTOJIBHUKHA U KBAAPATLI U HAXOAWUTH UX IJIOAAb (HpI/I
HEOOXOIMMOCTH C HaIIPaBJISIONICH TOMOIIIBIO).

BeipaxaTh BeIMYMHY IUIOINAOUM B Pa3IM4YHBIX EOUHUIAX
U3MEPEHUs] METPUYECKOM CHCTEMBI MeEp, MCIO0JIb30BaTh
3aBUCMMOCTH MCXKITY MCTPUYCCKUMH €IUHUIIAMU H3MEPCHUA
IUIOINAAM TIpU HEOOXOOUMOCTH C ONOPOH Ha CIPAaBOYHYIO
UH(OpMALIHIO.

3HaKOMHTBCA € MNpPUMepaMH NPHMEHEHHMs IUIOEAIN U
nepuMeTpa B MPAaKTUYECKUX cuTyauusx. Pemarb 3agauym us
peaTbHOM JXU3HU, MPU HEOOXOAMMOCTH C OTIOPOM HA aJTOPUTM
IIpaBuJia, 00CYKAATh pa3IuYHbIe CIIOCO0OBI PEIICHUS 3a/1a4.

JlecaTHUHBIE
npooun
(38 u)

Hecaruunas 3anuch Apodeil. CpaBHEHUE NECATUYHBIX JpoOei.

JelicTBUsI C IECITUIHBIMU APOOSIMU. OKpyenenue 0ecamuyHblx
opobeil.

Pemienne TeKCTOBBIX 3adad, conepkammx apodu. OCHOBHbBIE
3a/1auu Ha APOOH.

IIpencraBasith JecATUUHYIO OpoOb B BUAE OOBIKHOBEHHOM,
YUTATh W 3aMUCHIBATh, CPABHHUBATH JCCATHYHBIE ApPOOH,
npegjaratb M 00Cy:KIaThb C€HOCOOBI  YIOPSAJOYMBAHUS
JECSTHYHBIX APOOCH.

N300paxkaTh necsTHUHBIC APOOM TOUYKAMU HAa KOOPAMHATHON
MPSMOM.

BbIAABJIATH CXOACTBA M PA3JIMYUsl NPAaBUIT apUPMETHUECKUX
JeMCTBUH ¢ HATYpAIbHBIMH YHCIAMH U IECITHYHBIMU IPOOSIMH,
IIOCJIE COBMECTHOI'O aHaJIU3a.

BoinoaHaTs apudmernyeckue JEHCTBUS C  JIECATUYHBIMU
Ipo0sMHU; BBINOJHATH, NPHKUAKY H OIEHKY pe3yibTara
BBIYMCIICHHM.

IIpumeHsTh cBoiicTBa apuPMETHYSCKUX NEUCTBUH IS
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palMOHATN3alMH BHIYUCIICHU.

Ilpumenamov npaeuno oKpyzieHus Oecamuunvix opodetl, IPU
HEOOXOIMMOCTH C BU3YaJIbHOM OMOPOH.

I[IpoBoaAuTL HCCIETOBAHUSL CBOWCTB JECATUYHBIX IPOOCi,
OMHpPAsCh Ha YHUCIOBBIE OKCIEPUMEHTHl (B TOM 4YHUCIE C
MTOMOIIIBIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAHUS O IPO0OSX,
NPUBOAUTH  MPUMEPbI U  KOHTPOPHUMEPHI, CTPOMUTH
BbICKA3bIBAHUS U OTPULIAHUS BbICKA3bIBaHUI.

Pemars mnpocreiiiine TEKCTOBBIE 3aJa4yd, COAEpPKALLIKME
IpOoOHbBIE TaHHBIE, U Ha HAX0JCOeHUe YaACmU Yelo20 U Yeno20 no
€20 yacmu; BHIIBJSITH UX CXOACTBA U Pa3IHvHUs.
MopeanpoBaTh X0/ PELICHUS 33a4d C MOMOIIbI0 PUCYHKA,
cxembl, Tabmuiel. Pa30upars pa3nuyHbIe pEIICHHS, 3aluCh
pELLIEHUI TEKCTOBBIX 3a4ay.

OnepupoBaTh JIpOOHBIMU YHUCIAMU B PEaJbHBIX KU3HEHHBIX
CUTYaIUsX.

C nomMompb0 nexarora OLEHMBAThb IIOJTYYEHHBIN PE3ynbTar,
OCYHIeCTBJATh  CAaMOKOHTPOJNb,  MpOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OUIHOKH.

3HAKOMHUTBCSI ¢ UCTOPHUEH pa3BUTHA apU(DMETUKH

Harasanas
reoMeTpus.
Tesa u purypsl
B IPOCTPAHCTBE
(O w)

Mmnoeoepannuku. H300pasicenue muococpannuxos. Mooenu
NPOCMPAHCMBEHHBIX MeJl.

Ipsmoyzonvroviii napannenenuned, Kyo. Pazgépmku kyoa u
napanienenuneoa.
06vém Kyba, npsamoy20ibHO20 NaApaielenuneod.

Pacno3zHaBaTh Ha 4epTeskax, PUCYHKAX, B OKpYKaloleM
MHpe IPsIMOYTOJIbHBIN Napasuiesenurne, Kyo, MHOTOIpaHHUKH,
ONMHUCHIBATH, HCHOJb3ySl TEPMHUHOJOTUIO, OLECHUBATH
JIMHEUHBIE pa3MeEpBI.

[IpuBoauTH MPUMeEPBI OOBEKTOB PEATHHOTO MUPA, UMEIOIIUX
dbopMy MHOTOTpPaHHHKA, MPSIMOYTOJILHOTO MapalielenuIesa,
KyoOa.

HN300paxkaTh KyO Ha KiIeTuaToi Oymare.

HUccnenoBarn CBOMCTBA KyOa, MPSMOYTOJIBHOTO
napasuieJienumne1a, MHOTOTPaHHUKOB, MCIOJB3YS MOJAENTU IMpHU
HEOOXOUMOCTH C HAMPaBJISAIONIEH TOMOIIBIO.
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Pacno3naBate  pa3BépTkM KyOa U mapajuieienurnena.
MopeanpoBaTh Ky0 ¥ mapajuienenunes u3 Oymara U mpovux
MaTepHuasioB, 10 o0pasiry.

Haxoauth u3MepeHHs, BBIYMCIAATH TUIOMIAIL MOBEPXHOCTH;
00bEM Ky0Oa, MpsIMOYTOJIBHOTO Mapaiesenunesa ¢ Onopon Ha
AITOPUTM YYEOHBIX JICHCTBUH; HCCJIEI0BATH 3aBHCHMOCTH
00béMa Ky0a OT IJTMHBI €ro pedpa.

Habaopats W NpoOBOAWTH AHAJOTUM MEXIY MOHATHSIMHU
IUIOIAAN U 00BEMa, IepUMeTpa U TUIOIIAIHN TOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBaHUSA O
MHOTOTPaHHHUKAaX, NMPUBOAUTH NPHUMEPbI W KOHTPIPUMEPHI.
Pemars 3axa4u U3 peaabHON KU3ZHHU.

IloBTOpPEHME
1 00001IEHHE
(10 4

IToBTOpEHHE OCHOBHBIX MOHATHM U METONOB Kypca S5 Kilacca,
000011IeHE 3HAHUH.

BeruuciasaTs 3Ha4ueHNs BBIPAKEHNUN, COJEPKAILNX HATYPAJIbHBIC
yHclia, OOBIKHOBEHHbIE W JIECATUYHBIE JIPOOH, BBIIOIHATH
npeoOpa3oBaHMsl YKCEN NP HEOOXOIUMOCTH C HaIIPaBJISIOIICH
MOMOUIBIO.

BpiOupars cmocod cpaBHEHUsS]  YHMCEN,  BBIYMCICHUH,
NPUMEHSATh CBOMCTBA apuUPMETHYECKUX JEHCTBHHA  AJs
palMOHAIN3alUU BBIUMCICHUH.

OcymecTBIsITb CAMOKOHTPOJIb BBITOJHSIEMBIX JICHCTBUU U
CaMOIIPOBEPKY pe3yNbTaTa BEIUNCICHHM.

Pemiate npocreiilime 3aJa4d U3 pEaJbHOM  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHUS IS pElIeHUs 3a7a4d U3
JPYruX y4eOHBIX IPEIMETOB.
Pemars mnpocreiilume 3agaum
CPaBHHUBATh  CIOCOOBI  pEIICHMUS
PalMoOHAJILHBIH CIIOCO0.

cnocodamu,
BBIOHPATH

pPa3HbIMU
3a/1auu,

6 kiaacc (ue menee 170 u)
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Ha3zBpanue
pasaena (TemMbl)
Kypca (4uciio

OcHoBHOe cofepsKkaHue

OcHOBHBIE BU/IbI IeATEJIbHOCTH 00YYAKOIIUXCS

4acoB)
HartypaabHble Apudmernueckue 1eiCTBUS C MHOTO3HAYHBIMU HATYPAJIbHBIMY | BLINOJHATL apudMeTHueckue JelCTBUS C MHOTO3HAYHBIMHU
yucjaa yuciaMu. YucCIoBbIE  BBIPDOKEHHUS, TMOPSIOK  JEHCTBUH,|HATYpaJllbHBIMM YHCIAaMH, HAXOAMTh 3HAYeHUS] YHCIIOBBIX
(30 v) UCTIOJNIb30BaHue CKOOOK. OKpyTIieHUE HATYpaIbHBIX YHCEN. BBIpaXXEHHH cOo cCKoOKaMM U 6€3 CKOOOK; BHIYUC/ISATH 3HAYEHUS

Jlenurenu U KpaTHBIC YUCIA; HAUOOILWUL 00WULL Denumenb U

HAaumeHnvuiee 061/1466 KpaniHoe.

PaznoxeHnne d4wncia Ha MPOCTBIE MHOXKHUTENIH. [[enuMocTb

CYMMBI U NIPOU3BEACHMUs. [leeHre ¢ OCTaTKOM.
Penrenue TeKCTOBEIX 3a1a4.

BBIPAXEHUI, COAEPIKALUX CTEIIECHU.

BbINOIHATL NPUKHAKY M OLEHKY 3HAYEHUN YMCIIOBBIX
BBIPAKECHUM, IPUMEHATHh NPUEMBI IPOBEPKH PE3YJILTATA.
Hcnonb3oBaTh MNpHU  BBIUMCICHUSAX MEpPeMeCTHTEJbHOE H
coyerarejJbHOEe CBONMCTBA CJOXKEHMA M  YMHOKCHUs,
pacnpeodenumenbHoe CEOICHBO YMHONCEHUA OMHOCUMETbHO
CNoXceHusn, CBOUCTBA apu(pMeTHYECKUX J1eiiCTBUM.
HUccnenoBarb  4HCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHCIIOBBIE IKCIIEPUMEHTBI.

@®opMyJMPOBAaTh  ONpedeJdeHUsl JEIUTENIs M KpPaTHOTOo,
HauOOJBIIEr0 OOLIero JeNUTeNss W HaWMEHbBLIEro OO0IIero
KpaTHOIO, MPOCTOr0 M COCTAaBHOTO YHCEJ; HCIOJIb30BaTh ITH
MOHSITHS TIPU PeUICHUH 3a/1a4 (IIPH HEOOXOAMMOCTH C OTIOPOii Ha
AITOPHUTM TIPABHIIA).

IIpuMeHATh AJrOPUTMBI BBIYMCICHHUS HAWOOIBIIEro OOIIEero
JenuTeNnsT W HaMMEHBIIEro OOIIero KpaTHOrO JABYX YHCel,
AITOPUTM PA3JIOKEHUS YUCIIA HA ITPOCTHIE MHOXKUTEIIH.
UccnenoBarb cBoOiicTBa JCIMMOCTH CYMMBbl U IPOMU3BEJICHUS
YHCeJl ¢ OOPOM Ha BOIPOCHBIN MJIaH.

IlpuBoauTs, mnpuMepbl 4YHUCEN C 33JaHHBIMM CBONCTBAMH,
Pacno3HaBaTh BEPHbIE U HEBEPHbIE YTBEPKICHUS O CBOMCTBAX
YyHCell, ONMPOBEPrarb HEBEPHBIE YTBEPXKACHUS C IOMOIIBIO
KOHTPIIPUMEPOB.

KoncTpyupoBars  MaTeMaTH4YeCKHe  NpPeAJIOKeHHSI  C
MOMOIUIBIO CBSI30K «H», «HIIN», «ECIH..., TO...» 10 00pa3ily.
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PemaTh TekcTOBBIE 3a/1a4M, BKIIOYAIOIINE MMOHATHS AETUMOCTH,
apuMETHYECKUM CIIOCOOOM, HCIOJIb30BaTh TMepedop Bcex
BO3MOKHBIX BAPUAHTOB C ONTOPOI HAa BOIPOCHBIN MJIaH.
MopeanpoBaTh X0J pEIICHHS 3aJadd C MOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBI.

[IpuBonuTh, pa3dupaTh, OICHUBATH Pa3TUYHbIE pPelIeHHS,
3alMCH  pelIeHUd TeKCTOBBIX 3aJa4 C HalpaBISIONIEH
MOMOMUIBIO.

Kputnuecku orneHuBaTh MOJYy4YeHHBIH pe3yabTaT, HAXOAUTH
OIIMOKH, OCYIIECTBJIATH CAMOKOHTPO.Ib, IPOBEPSIsi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasspnas
reoMeTpus.
IIpsimblie Ha
ILJIOCKOCTH
(79

llepnenouxynapuule npamvie. Ilapannenvrule npsamuvle.

Paccrosinue Mexny AByMsI TOYKaMH, OT TOYKHU JIO TIPSIMOH,

JUITMHA TTyTH HAa KBAJPAaTHOM CETKe.
IIpumepol npsamvix 6 npocmparcmee.

Pacno3HaBaTh Ha uepTekax, PHCYHKax Ccllydau B3aWMHOTO
PacmoJIOKEeHUs ABYX MPSMBIX.

HN3o00paxars ¢ NOMOIIBI0 YePTEKHBIX HHCTPYMEHTOB
KjIeTyatoil Oymare JBe IepeceKarolyecs IMpsMble, JBeE
HapaJuIeNIbHBIE IIPSAMBIE, CTPOUTH MPAMYIO, MEPHECHINKYIIPHYIO
IAHHOM.

I[IpuBoauTH NpUMepbI napajuieIbHOCTH u
HMEPHEHINKYIAPHOCTH NPAMBIX B IIPOCTPAHCTBE.

PacnosHaBaTe B MHOIOYIOJIbHUKAX IEPHEHAUKYJAPHBIE H
napasienbHble CTOpoHbl. HM300pamaTrh MHOTOYTOJBHUKH C
napajuleIbHBIMU, IEPICHANKYIISIPHBIMI CTOPOHAMU 110 00pa3sity.
Haxoauth paccTosiHuE MEXIy IBYMS TOYKaMH, OT TOYKH JO
NpsSMOM, JUIMHY MYTH Ha KBaJpaTHOW CETKE, B TOM YHCIIE
UCTIONB3YS IHU(PPOBBIE PECYPCHI.

Apoou
(32y)

OObIKHOBEHHasT ~ Ipo0Ob, OCHOBHOE  CBOWCTBO

cokparnieHue npobeit. CpaBHEHUE U YIIOPSAOUYNBAHHUE TPOOCH.

Hecatuunple ApoOU 1 METpUUECKasi CUCTeMa Mep.

1po0H,

Apudmernueckue  ecTBUS ¢ OOBIKHOBEHHBIMH

JECATUYHBIMU APOOSMHU.

u

CpaBHHMBATBh U YNOPSIAOYMBATH JpoOU, BHIOHPATH CHOCOO
CpaBHEHHUS IpOoOei.

IIpeacTaBasiTh JEeCATUYHBIC JAPOOM B BHAE OOBIKHOBEHHBIX
npo0Oeil 1 OOBIKHOBEHHBIC B BHJIC JCCATUYHBIX, HCMOJIb30BATH
IKBUBAJIEHTHbIE NpeICTABJIeHUs] APOOHBIX YHUCEN TNpPU HX
CpaBHEHHH, MPH BBIYUCICHHUSX (TIPU HEOOXOJAUMOCTH C
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OtHomenue. Jlenenue B naHHOM OTHomieHUH. Macwmao,
MPOIMOPLHSL.

[Tonsite mpoueHTta. BrlunciaeHue mpoueHTa OT BEJIUYUHBI U
BEJIMYMHBI 110 €€ MPOLIEHTY.

Pemennie TeKCTOBBIX 3aj1a4, COAEPKAIIMUX APOOU U TPOLEHTHI.
[TpakTuueckast padota «OTHOILIEHUE IJIMHBI OKPYKHOCTH K €€
TUAMETPY».

HaIPAaBJISAIONIEH TOMOILBIO).

HUcnoab3oBaTh JCCATUYHBIC ApoOM TpH MpeoOpa3oBaHUHU
BEJIMYUH B METPUYECKOU CUCTEME MEP.

Boinoauars apugmMernyeckue aeidcCTBUS C OOBIKHOBEHHBIMU U
JECSITUUHBIMH IPOOSMHU.

Bourumncasite 3HAYEHUS BBIPAXKEHHI, coAepKaImx
OOBIKHOBEHHBIE U JIECATHYHbIE  APOOH,  BBIIOJHATH
npeoOpazoBanus ApobOel, BBIOUPATH CHOCO0, NPUMEHSTH
cBoiicTBa apuMeTHUECKUX ACHCTBUU A PAIMOHATU3AINHI
BBIUMCIICHUM.

CocTaBasiTh OTHOIICHHS U MPONOPLUU, HAXOAUTH OTHOLICHHE
BEJINYVH, ICTTUThH BEIMYUHY B JJAHHOM OTHOIICHUH.

HaxoauTh 3KCHEPUMEHTAJNBbHBIM NMYTEM OTHOLIEHUE JIMHBI
OKPY)KHOCTH K e€ juamerpy (Ipu HEOOXOJUMOCTH C
HaIpaBJISAIONICH TOMOIIIBIO).

Haxoauth Mmacmitad TutaHa, KapThl U BBIYUCIATH PACCTOSHUSA,
WCITONIB3Ys MacITad ¢ OMopo Ha aJTOPUTM YUYEeOHBIX TCHCTBHIA.
OO0BSICHATBH, YTO TAKOE MPOLEHT, YHOTPEOIATH 000POTHI peur CO
CIIOBOM «IIPOILIEHT». BhIpamaTh NpoueHThl B 1po0sSX U IpodH B
MPOIEHTAaX, OTHOIICHUE IBYX BEIMYMH B IMPOILICHTAX.
BbIYMCJIATH TPOIEHT OT YKCIIA U YUCIIO TIO €T0 MPOIEHTY.
OKpyrasTe 1podH U MPOIEHTHI, HAXOAUTH MPUOIMKSHUS YUCEIT
pr HEOOXOIMMOCTH C UCIIOIH30BAHUEM BH3yaTbHOU OMOPBI.
PemiaTth 3agayM  Ha YacTH, MPOILCHTHI, NPOMOPIUHU, HAa
HaxOoJIeHWe Apo0u (TIPOIEHTa) OT BEJIMUYMHBI M BEJIMYUHBI 110 €€
npoOu (MpOLIeHTY), ApoOu (MPOIEHTa), KOTOPHIH COCTABIISICT
oaHa BenuuuHa oOT gapyrod. IlpuBoauth, pa3dupars,
Ol[eHUBAThH PA3JIMYHBIC PEIICHUs, 3aHCHU PEIICHUN TEKCTOBBIX
3aJa4 MpU HEOOXOIMMOCTH C HAMPaBJISAIOLIEH TOMOIIIBIO.
N3Baekars uHpopManui u3 Ta0NMIl W JUarpamm,
UHTEPIPETUPOBATH TabJINYHbIE JaHHbIE, OTIpEeIeNATh
HauOoJIbIlIee M HAUMEHBLIEE U3 MPEACTABIEHHBIX JaHHBIX.
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Harnsaanas
reoMeTpus.
CummMmerpus
(64)

Ocesas CUMMemPUA. l[eHmpanbHaﬂ CuUmMmempus.

Ilocmpoenue cummempuyHvlx uyp.
Cummempus 6 npocmpancmese.

Pacno3HaBaTh Ha YepTekax U M300pakeHUsX, H300pakKaTh OT
PYKH, CTPOUTH C TOMOIIBI0O HHCTPYMEHTOB (PUTYypy (OTpE30K,
JIOMaHyI0, TPEYrOJIbHUK, TMPSMOYTOJIbHUK, OKPYXHOCTB),
CHUMMETPUYHYIO JaHHOHW OTHOCHUTEIBHO TIPSMOW, TOYKH C
HaIIPaBJIAIOLIEH [TOMOILBIO.

Haxoauth npumepbl CHMMETPUH B OKPYKaIOLIEM MUPE.
MopaeaupoBath u3 Oymaru 1Be (UTYpbl, CHUMMETPUYHBIC
OTHOCUTEIIbHO TPSIMON; KOHCTPYHPOBATh TI'€OMETPUYECKHE
KOH(HUTypaIuu, UCIIOB3Yys CBOMCTBO CHMMETPHH, B TOM YHCIIE C
MTOMOIIBIO IIU(POBBIX PECYPCOB C OMOPOM HA AITOPUTM YICOHBIX
JIEUCTBUM.

Broipaxenus
¢ OykBamMu
(69

[TpumeHeHrne OYKB JIJIS 3aIMCH MAaTEMaTHYCCKUX BBIPAXKCHUH H
NpEIUIOKEHUN.  Bykeenuvie  8bipadiceHuss U 4UCTOBble
NOOCMAHOBKU.

BykBeHHBIC paBEHCTBA, HAXOXKICHUE HEM3BECTHOTO KOMITOHCHTA.
DOopMYIIBL.

Hcnonb3oBath OyKBBI 111 0003HAUEHUSI YHUCEIN, MPHU 3alKCcH
MaTEeMAaTHYECKUX  YTBEPXKACHHUM, COCTaBISTh OYKBEHHBIE
BBIPXXCHHUSI 110 YCJIOBHIO 3aJ1a4uH.

HccnenoBatb  HECIOXHBIE  YUCIOBBIE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJISI UX 3QITHCH.

BbrunciasaTh 4ncIoBOe 3HaUYCHHWE OYKBEHHOTO BBIPAKEHUS MPHU
3aJIaHHBIX 3HAYCHUSAX OYKB C ONOPOM Ha aNTOPUTM YYE€OHBIX
NIEUCTBUI.

3anuchiBaThH ¢opmy.ni: nepuMerpa u IO AN
NpsIMOYTOJIbHUKA, KBajpara; [UIMHBI OKPYXHOCTH, IUIONIAIN
KpyTa; BHIMOJIHSATH BRIYHCJIEHHUS 110 3TUM (HOpMYyIIaM.
CoctraBasiTb (OpMYJibl, BBIPAXKAIOIINE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMs, PACCTOSIHUE; 1IeHa, KOJIUYECTBO,
CTOUMOCTH; TPOHW3BOJAUTEIHHOCTh, BpeMs, O0BEM pabOTHI;
BBITMOJHATH BBIYUCIICHUS TI0 3TUM (QopMysaMm.

HaxoauTh  HEU3BECTHBI  KOMIIOHEHT  apuU(METHUECKOTO
JIEUCTBUA.

Harassgnas
reoMeTpus.
Durypsl

YeTbIpEXYroabHUK, PUMEPHI YEeTBIPEXYTOJILHUKOB.
[IpsMoyrosbHUK, KBaJapaT: CBOWCTBA CTOPOH,  YIJIOB,
IUaroHaeH.

HN300pakaTh Ha HEJIWHOBAHHOM W KjeT4aTtoil Oymare c
HCIIOJIb30BaHNEM YEepPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIIBHUKY € 33JJAHHBIMH CBOMCTBAMHU: C
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HA IJIOCKOCTH
(14 9)

N3mepenue yriios. Buabl TpeyroiabHUKOB.

[Iepumerp mHOroyronenuka. Ilnomans

¢uryper. Dopmysbl

nepuMeTpa W IUIOIAgu mpsiMoyroibHuKa. [Ipubmmxénnoe

U3MepeHue miomaau Guryp.

Ipakxmuueckas paboma «lInowaow kpyeay.

NapajuleIbHBIMU, NEPIEHANKYISIPHBIMU, PAaBHBIMU CTOPOHAMH,
OpSAMBIMH  yIJIaMH U Jp., PaBHOOEAPEHHBIH TPEyroJIbHUK.
IIpennarars U 00CyX1aTh CIIOCOOBI, AJITOPUTMBI IIOCTPOCHHUSI.
HccaenoBarb, UCHONBb3yd  OKCIEPUMEHT,  HAOJIOICHHE,
MOJICJIMPOBAaHUE, CBOMCTBA  MpPSMOYIrOJIbHUKA,  KBaJpara,
pa3buBaTh HA TPEYTOJIBLHUKH C ONIOPOI HA BOMPOCHBIH IIJIaH.
O0ocHOBBIBATB, ONPOBEPraTb C IMOMOIIBIO KOHTPIPUMEPOB
YTBEPXKACHHUS O MPSAMOYIOJIbHUKE, KBagpaTe, Paclo3HaBaTh
BEPHBIC U HEBEPHBIC YTBEPKICHUS.

H3mepsATs M CTPONTH C NOMOUIBIO TPAHCIOPTUPA YIJIbI, B TOM
YHCJI€ B MHOI'OYTOJIbHUKE, CPABHUBATB YIJIbl; PaclOo3HABATh
OCTpBIE, IPSIMBIE, TYIIBIE, PA3BEPHYTHIC YIIIbI.

Pacno3naBartb, n300paxkaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIN,
TYIOYTOJIbHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI
TPEYroJbHUKM (TpH  HEOOXOTUMOCTH C  HCIOJIB30BAaHHEM
BU3yaJIbHOW OTIOPHI).

BoruncasaTs HEPUMETP MHOT'OYT'OJIbHUKA, IUIOIIAIb
MHOT'OYTOJIbHUKA pa30MeHneM Ha IPSAMOYTOJIbHUKH, Ha PaBHbIC
(Gurypsl, NCIOIL30BaTh METPUUECKHE €IUHULIBI H3MEPEHUS
JUIMHBI U TUIOLIA/IU C OTIOPOI Ha aJITOPUTM y4eOHBIX IEHCTBHM.
HUcnonb3oBarh NPUOJIMKEHHOE M3MEPEHHUeE JIJTMH U TUIOIIAIeH
Ha Kier4yaroi Oymare, NpUOMKEHHOE U3MEPEHUE JUTHHBI
OKPY’KHOCTH, IUTOILAIN KPyTa.

Iono:kuTENLHBIE
OTpULATEIbHbIEC
qyucaa

(40 )

Hensie YucIa. Mooyns yucia,

ceomempuueckas

unmepnpemayus Mooyis. ducioswvie npomedcymxu.

ITonmoxxurenpHBIE U OTpULATCIILHLBIC

yucna. CpaBHeHue

MOJIOKUTCIIBHBIX W OTPULATCIIbHBIX YHUCCIIL. ApI/Iq)MeTI/I‘-IGCKI/IC
HeﬁCTBHH C IMOJIOXKUTEJIIBHBIMU U OTPUIATCIbHBIMHA YU CJIIaMU.

Perrenue TekcTOBBIX 3aad.

IlpuBoaAUTL NpPUMEPBI HCIOIL30BAHUS B PEAIBHON KU3HU
IIOJIOXKUTENBHBIX U OTPULIATEIbHBIX YUCEL.

M300pamxkaTth 1enble 4ucia, MOJOKUTEIbHBIE U OTPULIATEIbHBIC
YHCJIa TOYKaMU Ha YUCIOBOU IIPSIMOM, HCI0JIb30BATh YHACIOBYIO
IPSAMYIO JUIsl CPABHEHUS YHCEIL.

IlpuMeHATs NpaBWJIa CPAaBHEHUSA, YNOPAAOYMBATH LEIbIC
qucia; HAX00UmMb MOOYIb YUCIA.

DopMyJHPOBATH IPABUJIA BEIUUCICHUS C MOJOKUTEIBHBIMU U
OTPULIATEIILHBIMU YHCIIAMU, HAXOAUTH 3HAYEHHUS YMCIIOBBIX
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BBIPAXKEHHI, coZeprKaIInX JIEeUCTBUS
C IIOJIOKUTEIBHBIMM M  OTPULATEIBHBIMHU YHUCIAMH  IIPU
HEOOXOMMOCTH C OMOPOI Ha ANTOPUTM IPABUIIA.

IIpumeHsATH CBOWCTBA CIOXKEHUS W yYMHOXEHUS A
peoOpa3oBaHUs CyMM U MTPOU3BEICHUN.

IIpencraBienue [IpsmoyronpHas cucTeMa  KOOPAMHAT HA  IJIOCKOCTH. | OOBSICHATh M MJUIIOCTPHPOBATH MOHSITHE TIPSIMOYTOJBHON
JaHHBIX KoopanHaTsl TOUKH Ha MJIOCKOCTH, adCIiicca U OpAuHaTa. CUCTEMBl  KOOpAMHAT  HAa  IUIOCKOCTH,  HCIIOJIb30BAaTh
(64) Cron6uaThie ¥ KPYrOBbIE JUATPAMMBbL. TEPMHUHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOM INIOCKOCTU TOYKH U
[IpaxTuueckas pabdora «IlocTpoenue nuarpamm». $urypsl 1o 3a1aHHBIM KOOPJMHATAM, HAXOAMThH KOODIMHATEHI
Pemienne  TEKCTOBBIX  3amay,  coAepXkalux  JaHHEIE, | TOUCK.
MPE/ICTABICHHBIE B TA0INIIAX ¥ HA AHArpaMMax. Yurare cTonOYaThIe H KpYroBbI€ AnarpaMMbl;
HHTEPNPETHPOBATH JaHHbIE; CTPOUTH CTOJI0UYATHIE TUATPAMMBI.
Hcnoan3oBaTh MH(pOPMALMIO, NPEACTABICHHYIO B Ta0NMLAX,
Ha JuarpaMmax s PEIIeHHs TEKCTOBBIX 3a/1ad W 3a1ad U3
pEaTbHOM KU3HH.
Harnsanas IIpsimoyzonvubiti napannenenuneo, Kyo, npusma, nupamuoa,|Pacmo3HaBaTh Ha YepTexax, pUCYHKaX, OMMCHIBATH TUPAMULY,
reoMeTpus. KOHyc, — yuanumop, wap —u  cgepa.  Hzobpadicenue|npusmy, UWIMHADP, KOHYC, IIap, M300paxkaThb HX OT PYKH,
Durypsl NPOCMPAHCMEEHHBIX Queyp. IIpumepul Pa3eépmox | MOAeJUPOBaTh U3 Oymaru, IUIACTHIIMHA, TPOBOJIOKU U JIp. C

B MPOCTPAHCTBE
O )

MHO2O0ZPAHHUKOS, uuﬂum)pa U KoHyca.

Ilpakmuueckas paboma «Co3z0anue
HPOCMPAHCMBEHHBIX PUSYP».
TIousmue 00véma; eOounuyvl uzmepenuss 00vEMA.

Mmooenen

O6vém

NPAMOY2071bHO20 napaiieienuneda, Kyoa, popmyast 06véma.

Hanpasisoneil nomousio. IlpuBoANTL NMpuMepbl 00HEKTOB
OKPY’KaIOIIEero MUpa, UMEIOLINX (GOPMbI HA3BaHHBIX TeJl.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TpaHb,
OCHOBaHUE, BBICOTA, PAINYC U IUAMETP, PA3BEPTKA.

N3yuaTh, ucnonb3ys SKCIEPUMEHT, HAOIIOACHUE, HU3MEpeHHe,
MOJIEJIMPOBAaHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, U ONMCBHIBATH
CBOMCTBA HAa3BaHHBIX TeJ, BBIABJIATH CXOACTBA M Pa3IUYUA:
MEXIy MAPAMHUA0N U IPU3MOU; MEXNY HUIUHAPOM, KOHYCOM U
LIapOM.

Pacno3snaBaTh pa3BEPTKU Mapajuienenunena, Kyba, MpHU3MBI,
NpaMU/bl, KOHYCa, WIMHIPA; KOHCTPYMPOBATh JaHHBIC Teja
U3 pa3BEPTOK, CO3[1aBaTb HX MOJEIM C HaIPaBIAIOLIECH
IIOMOUIBIO.
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Co3naBaThb MoOJeJH TPOCTPAHCTBEHHBIX Guryp (u3 Oymarw,
MIPOBOJIOKH, TIJIACTUJIMHA U JIP.) C ONIOPOM Ha aJTOPUTM y4eOHBIX
NIEUCTBUI.

H3mepsiTe Ha Moaedsix: JUIMHBI pEOEp MHOTOTPAaHHHUKOB,
JTUaMeTp Imapa.

Boruucasats mno  ¢opmyiaam: 00bEM  IPSAMOYTOJBHOTO
napajuiesenunena, Ky0a; HCHOJb30BaTh €IMHULIBI U3MEpPEHUs
00b€Ma; BBIYUCIATH OOBEMBI TEJN, COCTAaBICHHBIX M3 KYOOB,
napasuleJienuneoB; pemaTh 3a4a4u C PeaJbHbIMU JaHHBIMU C
OTIOPOY Ha CTIPABOYHYIO MH(POMAIIHIO.

IHoBTOpEHME,
00001IEHHE,
CHCTeMAaTH3aUMs
20 v)

[ToBTOpEHNE OCHOBHBIX MOHSATUH W METOAOB KypcoB 5 u 6

KJIacCcoB, 0000IIEHNE U CUCTEMATH3alis 3HAHUI.

BbI14ucjsATh 3Ha4CHUSI BEIPAXKECHUI, COIEPKAIINX HATypaJIbHBIC,
Lenble,  MOJOXWUTEIbHBIE W OTPULATEIBHBIE  YHCIA,
OOBIKHOBEHHBIE M JECATUYHBIE  JIpoOM,  BBINOJHATH
npeoOpa3oBaHMsl YUCET W BBIPAKEHUW TpHU HEOOXOJAMMOCTH C
HaIIPaBJISAOIIEH TOMOILBIO.

Bb10npaTh c1ocod cpaBHEHUS YUCEIl, BHIYUCICHUI, IPUMEHATH
cBolicTBa apu(MEeTHUECKUX ACUCTBUN I palliOHAIM3AIUN
BBIYMCIICHUM.

PemaTes npocreifime 3a1a4y U3 peajlbHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHUSl Ui pELIeHHs 3aJad M3 JPYrux
IIPEIMETOB.

Pemars npocreiiiume 3a1a4n pa3HbIMH CIIOCO0AMM.
OcyumecTBASTH CAMOKOHTPOJIb BBINOJHAEMbBIX JEHCTBUM U
CaMOIIPOBEPKY pe3y/bTaTa BEIUNCICHUH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOTI'O KYPCA «AJITEBPA» (IIO TOAAM OBYYEHMUS)
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7 kaacc (ae meree 102 u)

Ha3Banue
pasneina (TemMbl)
Kypca (4uciao

OcHoBHoOe cofepskaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAKIIUXCS

4acoB)
Yucaa u [TonsITHE paOHATBHOTO YKCIIA. CucreMaTH3UPOBATH U 000ramAaTh 3HAHUS 00 OOBIKHOBEHHBIX
BBIYHCJICHHS. ApudmeTndeckue 1eUCTBUS C pallMOHAIBHBIMU YHCIIAMHU. U ICCATUYHBIX APOOSX.
PanmonanbHbIe CpaBHeHUe, yIOpsAJOYNBAHNE PAIMOHABHBIX YHCET. CpaBHUBATh M YHNOPAI0YUBATH APOOH, MpeoOpa3oBhIBas MPU
yucjaa CreneHb ¢ HaTYpaJIbHBIM ITOKA3aTEIIEM. HEOOXOIUMOCTH  JECATUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 9) Pemienrie OCHOBHBIX 33/1a4 Ha poOU, MPOIEHTHI U3 peasibHOM | OOBIKHOBEHHbBIE B JECATUYHBIC, B YAaCTHOCTH B OECKOHEUHYIO

MPaKTUKH.
[Ipu3Haku  JENMMOCTH,  pa3IOKEHUs
HATypaJIbHBIX YHCEIL.
PeanbHbie 3aBUCHUMOCTH. [Ipsamas
HMPONOPLUOHAIEHOCTH.

Ha MHOXUTCIIN

u obpatHas

JECATUYHYIO IPOOb.

IIpumensTe  pa3sHooOpasHble  CIOCOOBI M NPHEMBI
BbIYUCJICHUS 3HAYEHUH JPOOHBIX BbIPAKEHHMM, COACPKAIINX
OOBIKHOBEHHBIE ¥  JECATHYHBIE ApOOHM: 3aMEHATh TIpU
HEOOXOAMMOCTH  JIECATUYHYIO  JpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJUTH BBIpaXKeHUE K (opme,
HauOosiee ymoOHOM JUIsi  BBIYMCIICHHH, MpeoOpa3oBHIBATH
IpOoOHBIE BBIPAKEHUS HAa YMHOXXEHHE U JIEJICHUE NECATUYHBIX
IpoOeil K JEHCTBUAM ¢ IENIBIMH YUCIIaMU (TIpU HEOOXOMMOCTH C
HaIpaBJISAIONICH TOMOIIIBIO).

[IpuBoauTHL uYMCI0BbIe U OyKBeHHbIe NMPHUMEPbI CTEHNEHU C
HATYpaJIbHBIM TIOKa3aTelleM, OOBSCHSS 3HAYCHHUS OCHOBAHHUS
CTETNEeHH U IOKa3aTessl CTENEeHU, HaXOAUTh 3HAYEHHs CTEIeHeH

Buza a'’ (a — moboe paluoHANBLHOE YUCIIO, /I — HATYpallbHOE
YHCIIO) C OMOPOH Ha CIIPABOYHYIO HH(POPMAIIHIO.

[lonumars cMbIca 3anMcH 0OJBIIMX YHCEJ C MOMOIIbIO

JeCATHYHBIX Apo0ei u creneHel yuciaa 10, npuMeHsITh UX B

peajJibHbIX CUTYalusIX.

[IpuMeHATH NPU3HAKY JAETUMOCTH, PA3IOKEHHUSI HA MHOXKHUTEIN
HaTypaJIbHbIX YHCEI.

Pemars npocreiinmue 3a1aum Ha YaCTH, MPOLEHTBI, MPOMOPIIUH,
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Ha HaXOXKJeHUE IPpOoOH (IIPOLIEHTA) OT BEIMYMHBI M BETUIHHBI IO
e€ npobu (TmpoleHTy), npodu (MpoIeHTa), KOTOPBIA COCTaBIISACT
onlHa BenuuuHa oT gapyrod. IlpuBoamTh, pa3zdupars,
OlIeHMBATh PA3JINYHbIC PEILCHUs, 3allUCH PEIICHUN TEKCTOBBIX
3az1ad.

Pacno3HaBaTh M 00BSICHATH, ONIUPASCH HA ONIPEACIICHUS, TPSIMO
HNPONOPLUOHAILHBIE 5 o0paTHO HPONOPLUUOHAILHEIE
3aBHCHUMOCTH MEXIY BEIMYMHAMU; NPUBOAUTH MPUMePbI STHUX
3aBUCUMOCTEHl W3 peaJlbHOrO MHpa, U3 JPYrux y4eOHBIX
PEIMETOB.

Pemate mpocteiiiine MpakTUKO-OPUEHTHPOBAHHbIE 3aJa4u
Ha  JApo0H, TPOLEHTbI, MNPAMYKD H 00paTHy10
NMPONOPUNOHATIBLHOCTH, IPONOPLHH.

Anredpanuyeckue
BbIPaKEeHU S
(27 9)

bykBennsble BeipakeHus. [lepeMennsbie. JlonycTuMbie 3HaUEHUS
nepeMeHHbIX. DOpMyIIbL.

[IpeoOpa3zoBanre OYKBEHHBIX BBIPAKECHHM, PACKPBITHE CKOOOK
Y TIPUBEJICHUE MOAOOHBIX ClIaracMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEJIEM.
MHOrousIeHBI. Cnoxenue, BBIYUTAHUE, YMHOXKEHHE
MHOTO4JIeHOB.  DOpMysibl  COKpamIEHHOTO  YMHOXXEHHS.
Pa3znoxenre MHOrOYJI€HOB HA MHOYKUTENH.

OBaanern Ha 0a3oBOM YPOBHeE anredpandeckoi
TEPMUHOJIOTHEN U CHMBOJIMKOW, NMPHUMEHAThL €€ B Ipolecce
OCBOCHHMS y4eOHOTO MaTepuaa.

Haxoauth 3HayeHHs OyKBEHHBIX BBIPQXCHHUN IMPHU 33aJaHHBIX
3HaYEHUSX OYKB; BBINOIHITH BBIYUCIECHUS IO (hOpMYJIIaM.
BbInoaHATHL peoOpa3oBaHUs 1IEJIOTO BBIPAKEHUSI B MHOTOWJIEH
MpUBEICHUEM TOJOOHBIX ClIaraeMbIX, PACKPBITUEM CKOOOK.
BbINOJHATL YMHOXXEHHE OJHOYJICHA Ha MHOTOWICH U
MHOTOYJICHAa Ha MHOTOWICH, MPUMEHATH (OpMyIbl KBajapaTa
CyMMBI ¥ KBaJpaTa pa3HOCTH C OMNOPOW Ha CIPABOYHYIO
nHpopMaIuio.

OcylecTBAATh PA3IOKEHUE MHOTOWICHOB Ha MHOMKHUTEIU
myTéM BBIHECEHHUS 32 CKOOKHU OOIIEro MHOMKHUTEIS, TPUMEHEHUS
dbopMyBl  pa3HOCTH KBAApaToB, (OPMYT  COKpPAIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIPaBOYHYIO HH(POPMALIUIO.
I[IpumeHnsiTh mpeoOpa3oBaHWE€ MHOTOUWIEHOB Ul pElIeHUs
pa3IUYHBIX 3a7ad M3 MaTeMaTHUKU, CMEXHBIX IMPEAMETOB, U3
pEaTbHOM MPaKTHKH.

3HAKOMHTHCS C HCTOPHUE Pa3BUTHS MATEMATHUKH.
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YpaBHeHus
U HepaBeHCTBA
20 v)

VYpaBHeHue, IIpaBuJIa npeoOpa3oBaHuUs
PaBHOCUJILHOCTh YPaBHEHU.
JInneliHOE ypaBHEHHE C OHOU NIEPEMEHHOM

ypaBHEHUS,

MIEpEMEHHOM, pelIeHNUE JIMHEWHBIX YpaBHEHUH. Pemenue 3amau

C TIOMOIIBIO YPaBHEHUH.

Jlunetinoe ypasnenue c 08yMs nepemMeHHbIMU U €20 2paduk.
CucremMa 1ByX JUHEHHBIX YPAaBHEHHUH C ABYMS NEPEMEHHBIMH.
Pemenue cucreM ypaBHEHUH CIMOCOOOM TIOJCTAaHOBKH |

Coco0OOM CIIOKEHUS.

Pemarsp nuHeiiHOE ypaBHEHHUE C OJTHOW MEPEMEHHOMN, MPUMEH A
NpaBUJIa [1epexo/ia OT UCXOHOTO YPAaBHEHUS K PABHOCHIIBHOMY
emy Oouiee mpoctoro Buaa. [IpoBepsTh, SBIseTCS I KOHKPETHOE
YUCJIO KOPHEM YpaBHEHHSI.

IHonOupars npuMepbl THap 4YUCEN, SBISIONIUXCA PEIICHUEM
JIMHENHOTO YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CTpouth B KOOPAWHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHUS C JIByMSl MEPEMEHHBIMH (TMpU HEOOXOIUMOCTHU C
UCIIOJIb30BAHUEM CMBICTIOBOW OTOPBI); MOJB3YSACh TpadUKOM,
NPUBOAUTH NIPUMePbI PELICHNS YPaBHEHUS.

HaxoauTh pemenue CHUCTEMBI ABYX JIUHEHHBIX YpPaBHEHUU C
JIBYMSI IEPEMEHHBIMH C OIIOPOM Ha AITOPUTM YUEOHBIX JEHCTBHIA.
CocTaBJAITH M pemiaTh ypaBHEHUE WU CUCTEMY YPAaBHEHHH 1O
YCIOBHIO 33Jaud, WHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33Jjayd TOJIYYEHHBIA pE3yJabTaT C ONOPOM Ha
BOITPOCHBIN IIJIaH.

Koopannartsi
U rpaguku.
DOyHKIUHA
(24 4)

Koopaunata Touku Ha npsmMoil. UncioBble TPOMEKYTKH.
PaccTosinue Mexay 1ByMsl TOUKaMH KOOPIMHATHON MIPSIMOM
[IpssMoyronbpHas cucTeMa KOOpAUHAT Ha MIIOCKOCTU. IIpumepnl
rpaduKoB, 3a1aHHbIX opMynamu. UTeHne rpaduKoB peanbHBIX

3aBUCHUMOCTEM.

[onarue ¢ynkumu. ['paduk ¢ynkumu. CpoiicTBa (QyHKIHIL.

Jlunetinas ~ ¢ynkuums. Iloctpoenue rpaduka

byakuun. ['paduk Gyakmmm y = kx + b.

JIMHENHON

HN3o0paxarh Ha KOOPJMHATHOM PAMOM TOYKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOpAMHATAM, JIy4d, OTPE3KH,
MHTEPBAJIbL; 3aMCHIBATh UX HA aNreOpanyecKoM s3bIKe.
OTMeuyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH MO 33JaHHBIM
KOOpJMHATaM; CTPOUTh T'paUKHd HECIOXKHBIX 3aBUCHMOCTEH,
3aJaHHBIX (QopMyJIaMH, B TOM YHUCIIE C MOMOIIBI0 IU(POBBIX
nabopaTopuid.

[IpumeHsiTh, M3y4YaTh NpPeUMMYILECTBA, HHTEPNPETHPOBATH
rpaduveckuii crocod MpeACTaBICHUs U aHaIu3a pa3Ho0Opa3HoOH
KHU3HEHHOH HH(pOpMAIIHH.

OcBauBaTth Ha 0a30BOM ypOBHE MOHATHE (DYHKIIUHU, OBJIAJIEBATh
(YHKINOHATIHLHON TEPMHUHOJIOTHEH.

Pacno3naBarth JmHEHHYIO QyHKIUIO ¥ = kx + b, OMHCHIBATH
e€ CBOWCTBA B 3aBUCHMOCTH OT 3HaYeHUH K03 IUIIUEHTOB k U b
(mpu HEOOXOAMMOCTH C OTIOPOM HA AITOPUTM MPABHUIIA).
Ctpouts rpagukm TuHEeHHOW QyHKIMU, QYHKIUN Y = kx + b
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Hcnoab3oBaTh nM(pPOBBIE pecypchl s TOCTPOSHHS TpaduKoB
GYHKIMA U U3yYEHUS UX CBOMCTB.

[IpuBOIUTE IPUMEPHI JIMHEHHBIX 3aBUCUMOCTEN B pEaIbHBIX
poueccax U sIBJICHUSIX.

IloBTOpPEHME
u 00001IeHHE

6w

[ToBTOpEHME OCHOBHBIX NMOHATHI U METOJOB Kypca 7 Kiacca,

000011IeHE 3HAHUH.

BbiOnparh, NpPHMEHATH CHOCOOBI  CPAaBHEHUS  YUCEIl,
BBIYUCIICHU, npeoOpa3oBaHW  BBIPAXKEHUW,  PEIICHHS
ypaBHEHHI IPU HEOOXOMMOCTH C HAIPABJISIOIIEH TOMOIIBIO.
OcymecTBIsITb CAMOKOHTPOJIb BBITIOJTHAEMBIX ACHCTBUN H
CaMOTIPOBEPKY pe3yJibTaTa BBIYMCICHHH, MpeoOpa3OBaHHM,
MMOCTPOECHU.

Pemars npocreiimume 3a1a4u U3 peayibHOMN )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHHUA [Jis pEIICHHs 3a7ad U3 JIPyrux
MIPEMETOB.

Pemiars mnpocreiilive TEKCTOBbIE 3a4a4d, CPABHUBATD,
BBIOMPATH CIIOCOOBI PELICHUS 3a/1a4H.

8 kiacc (e menee 102 u)

Ha3Banue
pasneina (TemMbl)
Kypca (4uciao

OcHOBHOE coiep:KaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4al0IIUXCS

4acoB)
Yucaa u KBanparusiii kopenb u3 uncna. [lonamue o6 uppayuonanrorom | @opMyJIMpoBaTh onpenaeaeHue KBapaTHOTO KOPHS W3 YHCIa,
BbIYHCJICHHSI. yucne. /lecamuunole npubIUNCEHUS. UPPAYUOHATLHBIX YUCE]L. apu(METHYECKOTO KBAJPATHOTO KOPHS NPU HEOOXOJAWMOCTH C
KBanpartHbie HeticmsumenvHule uucna. Cpagnenue 0eticmeumenbHulx yucell. |BU3yalbHON OIOPOH.
KOPHHU Apudmerndecknil KBaapaTHBIN KOPECHb. [IpuMeHSITH ONEpaIfio HW3BICYCHUS KBAJAPATHOTO KOPHS U3
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(15 9) YpaBHEHHE BUIA X° = 4. YHClia, HCMOJb3YS TP HEOOXOUMOCTH KAJIbKYJISTOP.
CaoiicTBa apupMeTUIECKUX KBaJIpaTHBIX KOopHel. |OueHUBaTh  KBAJpaTHbIE KOPHHW  IICJIBIMA  YUCIAMH H
[IpeoOpa3oBaHne  YHUCIOBBIX  BBIPAXKECHUH,  COJAEPIKAIIMX | AECATHUHBIMU APOOSMH.
KBaJPaTHBIEC KOPHH. CpaBHUBATh W yNOPSAOYHMBATH  pAlMOHAIbHBIE U
HppaluOHAJILHBIC YHCJia, 3allMCAHHBIC C IMTOMOMIIBIO KBaAPATHBIX
KOpHEH NMpH He0OXOAUMOCTH C HAPABJISIOIIEH TOMOIIBIO.
HccaenoBarb ypaBHEHUE 2= a, HaxXOOuUThb TOYHBIE U
npuOIKEHHBIE KOpHU 1TpH a > 0.
HccaenoBars cBOMCTBA KBAAPAaTHBIX KOPHEW, TMPOBOJS
YUCIOBBIC OJOKCIICPUMCHTBI C HUCIHOJbB30BAHUCM KAJILKYJIATOPA
(koMITBIOTEPA).
IlpuMeHATs CcBOMCTBA apH(MeTHYECKHMX KOpHeH 1Jid
npeodpa3zoBaHUsl BbIPAKEHH .
BbinosHATL mpocreiilmne npeo0pa3’oBaHUs  BBIPAXKECHUI,
coJepkalluX KBaJgpaTHble KOPHU. BbIpakaTh mepeMeHHbIE W3
TEOMETPUUECKUX U (Pu3HUeCKuX (HOpMyJ Mpu HEOOXOAMMOCTH C
ONOPOI Ha MPABUIIO.
BoruucjsATh 3HAYEHUS BBIPAKEHUMN, CONEPKAIIUX KBAJIpaTHbIC
KOPHH, UCTOJIb3Ysl IPU HEOOXOJUMOCTHU KAIbKYISATOP.
Hcnosb30BaTh B XOA€ pelIEHUA 337a4  dJIEMEHTapHbIE
MMPpCACTaBJICHHUA, CBA3AHHLIC C HpHGHH)KéHHBIMI/I 3HAYCHUAMU
BCIIMYHH.
3HAKOMUTHCS C UICTOPUEH PA3BUTUA MATEMATHKH.
Yucaa u Crenens ¢ nensiM nokasareneMm. CrangapTHas 3anuch yucia. | PopMyJupoBaTh onpeaeleHHe CTEIEHH C LEIbIM MTOKa3aTeleM
BbIYHCJICHHS. Pa3mepbl 00bEKTOB OKPYIKAIOIIETO MHpPa (OT 3JIEMEHTaPHBIX (mpu HEOOXOAMMOCTH TI0 BU3YAIILHOH O1ope).
Crenennb YacTUI] 0 KOCMHUYECKUX 0OBEKTOB), JUINTEIBHOCTD IpoueccoB | [IpeacTaBiasTh 3aMuch OOIBIINX W MAJIBIX YUCEIT B CTAHAaPTHOM
¢ HeJIbIM B OKpPY’KalOIllEM MHUPE. Bujne. CpaBHMBATBL 4YHCIa W BEIUYMHBI, 3alHCAHHBIE C
NnoKasareJiemM CBoiiCcTBa CTENEHU C LIEJBIM ITOKA3aTEJIEM. UCIosib30BanueM crernenu 10.
(7 9) Hcnoab3oBarh 3amMch YKCEN B CTAaHAAPTHOM BHAE A

BBIPQKEHUSI pa3MepoOB OOBEKTOB, JUIMTEIBHOCTH IPOLIECCOB B
OKPY’KAIOILlEM MUDE.
DopMyJHPOBaTh, 3aHCHIBATL B CUMBOJIMYECKOH ¢opMe U
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WLTIOCTPUPOBATH NMPHMEPAMM CBOMCTBA CTENEHU C LEIbIM

nmokaszatesieM (MpU  HEOOXOJUMOCTH C  HCIIOJIb30BAHHEM
BU3yaJIbHOW OTIOPHI).
IIpumMeHsiTh  cBOMicTBA  CTeMEeHHW Uil  IpeoOpa3oBaHUs

BBIPQKCHHUM, COJCPXKAIIMX CTEHNEHU C LEIbIM I0Ka3aTelleM ¢
UCIOJIb30BAaHUEM  CIPaBOYHOM uHpopManud. BbINOJIHATH
AEHMCTBUSl C YWCIIAMHM, 3allUCAaHHBIMH B CTaHIAPTHOM BUJC
(YMHOKEHUE, JIeJICHHEe, BO3BE/ICHUE B CTCTICHB).

Aareopanyeckne |KBagparHeiil TpéxuneH. PaznoxkeHue kBaapaTHOro TpéxwieHa | Pacmo3HaBaTh — KBaJpaTHBIM — TpEXWIEH,  YCTaHABJIMBATb

BbIPasKEeHUSl. Ha MHO>XHTEJIN. BO3MO>KHOCTB €0 Pa3jI0KEeHUsI HA MHOXKUTEH.

KBaapartublii PackiaabiBaTh Ha MHOKHMTENIHM KBAJpPaTHBIM TPEXWIEH C

TpéxuieH HEOTPULATENIbHBIM JAUCKPUMHUHAHTOM MpPH HEOOXOIUMOCTH C

(59 ONOpOH Ha AITOPUTM IIpaBUJIA.

Aareopauyeckue | AnreOpandeckas ApoOb. [lomycTuMBble 3HaUeHUs IEPEMEHHBIX, | 3anuchIBaTh anreOpanyeckue BoipakeHus. HaxoauTb o0aacTh

BbIPAKEHUSI. BXOJISIINX B areOpandeckue BoipakeHuss. OCHOBHOE CBOMCTBO | ONIPEICTICHUS PAllMOHALHOTO BHIPAKEHUSI.

Adredpandeckasi | anreOpanueckoi Apoodu. CokpaiieHue apooeil. BbINOJIHATL YKUCIOBBIE MOJACTAHOBKA U BBIYMCJASTH 3HAUYCHHUE

ApooOL Cnoxenue, BbIUHTAHUE, YMHOXEHUE u JeJIeHne | JpoOH, B TOM YHCIIE C TIOMOIIBIO KAJIbKYJISTOpA.

(15 4) anrebpamveckux apoOeii. IIpeoOpazoBanue BbIpakeHUi, | POPMYJIHMPOBATH OCHOBHOE CBOHCTBO alNreOpandecKou qpoou u

COJIeprKalINX anredpandeckue Ipoou. NPUMEHSTH €ro s TpeoOpa3zoBaHus IpoOeit.

BbinoaHATL JeiicTBUSL ¢ anreOpandyeckKUMH ApOOSIMH TIpU
HEOOXOMMOCTH C Hampapisiomed mnomouisio. [IpuMeHsaTs
npeoOpa3oBaHMs BBIPAKEHUHN I pelIeHHs 3a7ad. BeIpakaTh
nepemeHnbie u3 Qopmyn (PU3NYECKUX, TEOMETPUUECKUX,
OTIMCBHIBAIONIUX OBITOBBIC CHUTYallMM) TPH HEOOXOIUMOCTH C
HaIIPaBJIAIOLIEH [TOMOILBIO.

YpaBHeHus KBagpatHoe ypaBHeHue. HenonHoe kBagpatHoe ypaBHeHHE. | Pacmo3HaBaTh KBajpaTHBIC YpaBHEHUS.

U HEPABEHCTBA. dopMmyna KOpHEH KBaJAPaTHOrO ypaBHEHUs1. Teopema Buema. |3anucbiBaTh (OPMYJy KOpHEH KBAJApPaTHOTO YpPaBHCHHS,;

KBanpartHbie Pemenne ypaBHeHmii, cBoAsIMXcs K KBagpaTHbIM. [IpocTeiiue | pemiaTh KBaJpaTHble YPaBHEHUS] — IIOJHbIE U HEMOJHbIE (C

YPaBHeHHA IpOOHO-pallMOHAIBHBIE YPABHEHHUS. HCIIOJIb30BaHUEM CIIPABOYHON HH(POPMAIIHH).

(15 4) Pemenne TEKCTOBBIX 3ajad € MOMOIIBIO KBajapaTHbIX |[IpoBoaMTH mpocTeiilie  MCCAeIOBAHMA  KBAJIPATHBIX
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YpaBHEHUM.

YpaBHEHUM.

Pemiats ypaBHeHHUs1, CBOASIINECS K KBAJPAaTHBIM, C MTOMOUIBIO
npeoOpa30BaHUil U 3aMEHO IIEPEMEHHON C OMOPOH Ha AITOPUTM
paBuIIa.

Hab6aonars W aHAJAM3HPOBATH CBSI3b MEKIY KOPHSMH U
K03 pHLIMEHTaMU KBAJPAaTHOTO YPABHEHUSI.

Ipumenamo meopemy Buema onsl peutenus
3a0ay (¢ ucnonv3osanuem oopasya).

Pemath, TeKcTOBBIE 3aJa4H  anreOpauvyeckuM CrHocoOoM:
NEPEeXOAUTh OT CIIOBECHOM (OPMYIMPOBKH YCJIOBHUS 3a/aud K
anreOpanveckoil MoJenu MyTéM COCTABJICHHS ypaBHEHHS (TIpH
HEOOXOJMMOCTH C  HANpaBiSIOMIEH  IMOMOINBIO);  pemaTh
COCTaBJICHHOE ypaBHEHHUE; HHTEPIIPETUPOBATH PE3yJIbTaT.
3HAKOMHUTBCS C HCTOPUEN Pa3BUTHS ATeOPBHI.

YpaBHeHnust JluHeliHOE ypaBHEHHE C JABYMS I€PEeMEHHBIMHU, €ro Tpaduk,| Pacmo3HaBaTh ITWHEHHbIC ypaBHEHHS C IBYMS IEPEMEHHBIMHU.
U HepaBeHCTBA. IIPUMEPBI PEIICHNS YPABHEHUM B LIEJIBIX YNCIIAX. Crpouth rpadukyd JHHEWHBIX YypaBHEHUH, B TOM YHCIE
Cucrembl Pemienne cucteM JByX IJIMHEHHBIX YpaBHEHHUN C JBYMs |MCNOJIB3ysi HugpoBblie pecypebl (Ipu HEOOXOAMMOCTH C
YpPaBHEeHUM NCPEMCHHBIMH. [IpUMEpBhI  pEIIeHHs CHCTEM HEIMHEHHBIX | ONOPON Ha aITOPUTM Y4eOHBIX IEHCTBHIA).
(13 4) YpaBHEHUH € IBYMs IEPEMEHHBIMH. Pazimuare napasnienbHble U MEPECeKaoNIUecs MpSIMbIE MO UX
I'papuueckas  unmepnpemayusi  ypagmeHus ¢ 08YMs|ypaBHECHHSM.
nepemMeHHbIMU U CUCeEM YPABHEHULL C 08Y M NepeMEeHHbIMIL. Pemath cucrembl JABYX JIMHEHHBIX YypaBHEHUH C JByMS
Pemennie TeKCTOBBIX 33124 C TOMOIIBIO CUCTEM YPaBHEHU. MIEPEMEHHBIMU TIOJICTAHOBKOU U CIIOKEHHUEM.
Pemarsp npocTeiinie cucTeMsbl, B KOTOPBIX OJHO W3 YpaBHEHUH
HE SBJSICTCS JTMHEWHBIM TIPH HEOOXOIMMOCTH C HAIpPAaBISIONIEH
MOMOMUIBIO.
Ilpueooums  cpagpuueckyro  unmepnpemayuio  peuieHus
VpasHeHus: ¢ 08yMsl NePeMeHHbIMU U CUCIEM YPABHEHU ¢ 08YM3
nepemeHHbIMU.
PemaTh TeKCTOBBIE 3a1a4M AITeOPaUIECKUM CITIOCOOOM.
YpaBHeHnus HucnoBble HEPABEHCTBA U UX CBOMCTBA. DopMyIHpPOBaTH CBOlicTBa YUCIIOBBIX HEPABEHCTB,

1 HepaBeHCTBA.

HepasenctBo ¢ ogHOM nepemMeHHON. JIMHEHbIE HEPABEHCTBA C

WJUTFOCTPUPOBATH UX HA KOOPAUHATHOM IPSIMOMN.
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HepaBencrBa OJIHOW TMepeMeHHOU U ux pemnieHue. CucTeMbl JTUHEHHBIX IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.
(12 9) HEPaBEHCTB C OJIHOW MTEPEMEHHOMN U X pElICHUE. Pemars nuHElHBIE HEpPAaBEHCTBA C OJHOM MEPEMEHHOM,
N300paxkeHue pemieHus: TMHEHHOTO0 HEPABEHCTBA M UX CHUCTEM | M300paxkaTh pellleHrne HepaBEHCTBA Ha YMCIIOBOM MPSAMOIA.
Ha YHCJIOBOM MPAMON. PemiaTh crcTeMbl TMHEHHBIX HEPABEHCTB, M300pakaTh pelieHue

CUCTEMBI HEPaBEHCTB HA YHCIIOBOW MPSIMON TIPU HEOOXOTUMOCTH
C BU3YaJIbHON OMIOPOM.

DYHKINH. [Monstne ¢dyakmuu. OOIACTh ONpENEIeHUS U MHOKECTBO Hcnonab3oBaTth  (QYHKIHOHATBHYI0O  TEPMHHOJIOTHIO U

OcHoBHbIE 3HaueHui Gpynkuuu. CriocoOs! 3agaHus GyHKIIHIA. CHMBOJIMKY.

MOHATHS I'paduk pynkuuu. CpoiicTBa GyHKIUHU, UX OTOOpakeHHE Ha | BBIYHCAATH 3HAYeHMs (QYHKIMH, 3a1aHHBIX (popmynamu (pu

(S rpaduxke. HEOOXOAMMOCTH HCIOJIb30BaTh KAJIbKYJSATOP); COCTABJISATH
TadAMUbI 3HAYeHUH QyHKIIH.
Ctpouthb no Toukam rpagpuku ¢yHKIIAH.
OnuceiBaTh CBOIicTBAa (QyHKINUU HAa OCHOBE €€ rpaduuecKoro
NpEJICTaBICHUsT MpU  HEOOXOOUMOCTH C  HaIpaBIsIoOIIen
MOMOMUIBIO.
HUcnonb3oBath  QYHKUMOHAIbHYIO  TEPMHUHOJIOTHI0O W
CHMBOJIUKY.
HccnenoBarh mpuMepsl TpadUKOB, OTPAKAIOIUX peallbHBIC
npouieccbl U sBieHus. IlpuBoAUTH NpUMepPBI TPOLIECCOB U
SIBJIEHUH C 3aJaHHLIMU CBOMCTBaMHU.
Hcnonb3oBaTh KOMNbIOTEPHBbIE MPOTPAMMBI ISl TOCTPOCHHUS
rpaduKkoB PyHKIIUN U U3YICHHS UX CBOMCTB

DYyHKIUH. Urenne u mnocTtpoeHue rpapukoB ¢yHkuui. I[Ipumeps | HaxoguThb ¢ momounbio rpaduka QyHKIUNA 3HAUCHUE OJTHOMN U3

Yucaosble rpadukoB QPyHKINIA, OTPaKAIOLIUX peabHbIE MPOIIECCHI. paccMaTpuBaeMbIX BEJTMYUH MO 3HAUYEHUIO JPYTOil.

pyHkunu OyHKINH, OMKCHIBAIONIUE  TMPSAMYIO u o0paTHyIO | B HECIOKHBIX CIy4asX BbIPaxKaTh (opMYyJIoii 3aBHCHMOCTH

9 4) PONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. |MexIy BeIMIHMHAMHU.

I'paduk QyskImH y = Xx°.
Oynkmuu y = X%,y = x°,y = /x5,y = k;; epaghuyeckoe
pewieHue ypasHeHull U Cucmem ypasHeHull.

OnuceiBaTh XapakTep W3MEHEHUS OJHOW BEIUYMHBI B
3aBUCHUMOCTH OT U3MEHEHUS APYron

Pacno3snaBatrs Buabl wu3ydyaeMblx (QyHkiuil. Iloka3biBaTh
CXeMATH4YeCKH II0JI0O)KEHHE Ha KOOPAMHATHOW IIJIOCKOCTH
rpadukoB (GyHKIMI BUAA: Y = X7, y = X°,
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y=+xy =k

Hcnoub30BaTh PYHKIHOHAJIBHO-TPA(HYECKUE
NpeACTABJIEHHU [Vl PELICHUs U UCCIEA0BaHUS YPABHEHUN U
CUCTEM YPABHEHUM.

IIpuMensTh MppoBbIe pecypebl A MOCTPOCHUs rpaduxos
GyHKINH.

IToBTOpEHUeE
U 00001IeHUE
6w

[ToBTOpEHNME OCHOBHBIX TMOHATHI W METOJIOB KypcOoB 7 M 8

KJIacCOB, 0000IIEHNE 3HAHUH.

IIpumeHsTH cHMOCOOBI  CpaBHEHUS 4YMCEJN, BBIUUCICHUH,
npeoOpa30BaHM BEIpAXKCHUH, pEIICHUST YPAaBHECHHUIA.
OcyumiecTBASTH CAMOKOHTPOJIb BBINOJHSAEMbBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUH, MPeoOpa3OBaHMUIA,
MMOCTPOCHUM.

Pemars, 3amaum W3 peaJibHOM  KHU3HH, TPHUMEHATH
MaTeMaTUYeCKHe 3HaHUS [UIs pEHIeHUs 3aJad W3 JPYyrux
MIPEMETOB.

Pemarb TekcTOBBIE 321a4U, CPABHUBATH, BHIOMPATh CIOCOOBI
peuieHus 3a1a4uu.

9 kjaacc (He menee 102 u)

Ha3Banue
pasnena (TemMbl)
Kypca (4uciao

OcHoBHOe cofepsKkaHue

OcHOBHBIE BU/IbI IeATEJIbHOCTH 00YYAKIIUXCS

4acoB)
Yuciaaun PannoHaneHble 4yncna, uppayuonanvHvle 4ucida, Koneunvie u|Pa3BUBaThL mNpeAcTaBJeHMs O 4YHCIAaX: OT MHOXECTBa
BbIYHCJICHHUS. beckoneunvie oecsimuyHvle opoou. Mmuoorcecmeo | HATypabHbBIX YUCEN 10 MHOYKECTBA ICUCTBUTEIBHBIX YHACEIL.
JlelicTBUTEIbHBIE | OeliCmBUmMenvHblX  uucen,  OeticmeumenvHvle yucia Kak|(O3HAKOMHTBCS C BO3MOXHOCTBIO MPEICTABICHUS
qyHucaa beckoneyHvle decsimuyHvle OpodU. B3aumno 0OHO3HAYHOE JIEHCTBUTEIILHOTO YHCIia KaKk OCCKOHEYHOW NECATHYHON poOu,
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9 ) COOmMEEemMcmaue Mexcoy MHONCECMBOM OeliCIEUMENbHbIX Yucel | IPUMEHATh  JICCATHYHBIC TPUOJIMKCHUS PAlMOHATIBHBIX U
U MHOIHCECMBOM MOYEK KOOPOUHAMHOU NPIMOLL. UPPALMOHAIIBHBIX YHCET.
Cpasnenue  OelicmeumenvHulX — ducen,  apugmemudeckue |3anucvleams, cpagHueamo u ynopaoouugamo
oelicmausl ¢ 0eticCmeumenbHblMU YUCIamu. Oeticmeumenvhbvie Yucida.
[TpubnmxEHHoe 3HaYeHNE BETUYNHBI, TOYHOCTb NPUOIMKEHUS. | BLINOJHATB, coueTas YCTHbIE M IMHCHBMCHHBIC TMPHEMBI,
Okpyrnenne uwncen. [Ipukuaka #  OLIEHKA pe3yibTaTOB|apH()MeTHYECKHe AeiiCTBHA C palMOHAIBHBIMH YHCIIAMU,
BBIYHCIICHUM. HAXOAUTh 3HAUYECHMS CTENEHEH C LeJbIMU IOKa3aTelsAMH H
KOpHEH; BBIYMCJIATH 3HAYEHUS YUCIIOBBIX BBIPAKEHUM.
HHonyunth mnpeacraBjieHHMe O 3HAYMMOCTH JIEMCTBUTEIBHBIX
YyUCeN B MPAKTUYECKOMN JESATEIbHOCTH YEJIOBEKa.
AHAIU3UPOBATh M [eJaTh BBIBOABI (10CJIe COBMECTHOIO
aHAJIN3a) O TOYHOCTU MPHUOIMKEHHS ICHCTBUTEIHLHOTO 4YHCIIA
IIPU PELICHUH 3a/1a4.
OxkpyrasiTe JEeUCTBUTENIbHBIC YKCIIA, BBINOJHATH NPUKHIAKY
pe3yabpTaTa  BBIYMCICHHWM, OLEHKY 3HA4CHUM  YHCIOBBIX
BBIPAXKEHHUI.
3HAKOMUTHCS C UCTOPUEH PAa3BUTUA MATEMATHKH.
YpaBHeHus JIuneitHoe ypaBHeHue. Pemenne ypaBHEHUNA, CBOSIIUXCS K OcBauBaTh, 3aNOMHMHATHL W NPUMEHATH TrpaduyecKue
H HePaBeHCTBA. JIMHEVHBIM. METOABbI IIPU PELICHUH YPABHEHUW, HEPABEHCTB M UX CHCTEM
YpaBHeHus KBanparHoe ypaBHeHue. PelmieHue ypaBHEHWH, CBOAAIIMXCS |(MPU HEOOXOJUMOCTH C OMOPOM Ha aJITrOPUTM  YUEOHBIX
¢ OJHOM K KBaJpaTHbIM. bUKBapaTHbIC ypaBHEHUS. NeNCTBUI).
nepeMeHHOi Ilpumepor  pewenuss ypasuenuti mpemvei u demseépmoti | PacmozHaBaTh Lebe U IPOOHBIC ypaBHEHUSI.
(14 v) cmenenell pasnodceHuem Ha MHONCUMENU. Pemiate JiMHeliHbIe U KBAaJApPaTHbIe YPABHEHUs, YPAaBHECHMS,
Pemenne qpoOHO-pallnOHANBHBIX YPaBHEHUH. CBOIAINMECS K HHM, TMpOCTEUIINe ApoOHO-paIlMOHATIbHBIC
Pemenne TeKCTOBBIX 337124 aJIreOpanvaecKuM METOI0M. YpaBHEHUS.
IIpennaraTs BO3MOXKHBIE CIIOCOOBI PENICHUS TEKCTOBBIX 3ajad,
o0Ccy>1aTb HMX M pemlaTb TEKCTOBbIE 3a/ladyd  pPa3HBIMU
croco6amu.
3HAKOMUTBCA C UCTOPHUEN Pa3BUTHUSI MATEMATHKU
YpaBHeHust JluneliHOE ypaBHEHUE C IBYMs IEPEMEHHBIMH U ero rpa¢uk. | OcBauBaTh U NIPUMEHSITH TPUEMBI PEIICHUS CHCTEMBI JIBYX

1 HepaBeHCTBA.

Cucrema IByX JTMHEWHBIX YPAaBHEHUN C JBYMsI IEPEMEHHBIMU U

JIMHEUHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU U CUCTEMBI IBYX

67




CucreMbl

eé peuieHue. Pemenue cucrteM AByX ypaBHEHMi, OJHO U3

YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM

YPaBHEeHUM KOTOPBIX JINHEWHOE, a IPyroe — BTOPOM CTEHEHHU. (o BU3yasIbHOM omope).
(14 4) I'paduueckas uHTEpIIpETalIUS CUCTEMBI YPABHEHUN C IBYMS HUcnoab3oBath (QyHKIIMOHATBHO-TpaQUUECKUE TPEICTABICHUS
MIEPEMEHHBIMH. JUIS pellieHUsl U Mccilel0BAHUsl YPAaBHEHUN U CHCTEM.
Pemienne TeKCTOBBIX 33729 ANTreOpandecKuM CriocoOOM. AHaJIM3UPOBATH TEKCTHI 32124, peliaTh UX anreOpandecKum
Croco0oM: MepexoaAuTh OT CIIOBECHON (OPMYIUPOBKHU yCIOBHUS
3a[auu K adredpanuecKoi MOJIeH MyTéM COCTABJICHUS CHCTEMbI
ypaBHEHUI; pelaTb COCTaBICHHYI0 CHUCTEMY YpaBHEHUM;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMHTBCS ¢ HCTOPUEH PAa3BUTHS MATEMATUKHU
YpaBHeHust UucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTb, MNOHHUMATh, WHTEPHPETHPOBATH
U HepaBeHCTBA. JIuHeliHbIE HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PEIICHHE. | HEPABEHCTBA; UCIOIb30BaTh CUMBOJIHUKY U TEPMHUHOJIOTHIO.
HepaBenctBa CucreMbl JTMHEWHBIX HEPABEHCTB C OJHOM NMEPEMEHHON M UX | BLIMOMHATH NpeoOpa3oBaHUsl HEPABEHCTB, HCMOJb30BATH IS
(16 9) pelieHune. npeoOpa3oBaHus CBOWCTBA YMCIIOBBIX HEPABEHCTB.
KBaapaTHbIe HEPABEHCTBA U UX PELICHUE. Pacno3HaBaTh JMHEHbIE U KBa/IpaTHbIE HEPABEHCTBA.
['padmyeckas  uHTEepHpeTanys HEPaBEHCTB U cucTeM |PemaTh  JMHCHHBIE HEPAaBCHCTBA, CHCTEMBI  JIMHCHHBIX
HEPaBEHCTB C JBYMSsI IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINX KBAIPaTHOE
HEPAaBEHCTBO, U PEIIaTh UX; 00CYKAATh MTOTYUCHHbIE PEIICHMUS.
HN300paxaTh pelieHne HEPABEHCTBA M CUCTEMbI HEPABEHCTB HA
YUCIIOBOM TMPSAMOM, 3amMCbhIBATh pEIIEHWE C IOMOIIBIO
CHUMBOJIOB.
Pemath kBajpaTHbIE HEPABEHCTBA, UCIONB3Yys TpadudecKkue
MPEACTABICHHUS.
OcBauBaTh W TNIPUMEHATbL HEPABEHCTBA IPU PEIICHUU
pa3JIMYHBIX 33/1a4, B TOM YUCJIE MPAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKIUHA KBanparuunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BHIIBI H3ydaeMbIX (DYHKIUH; HILTHOCTPHPOBATH
(16 9) KOOPJIMHATBI BEPIIMHBI IapadoIIbl, 0Cb CHMMETPHUH N1apa0oybl. |cXeMaTHYeCKH, OOBSICHATh PACIOJI0XKCHUE HAa KOOPIUHATHOM

CreneHHble QYHKIUH C HATYPaIbHBIMH MIOKA3aTEISIMU 2 U 3, UX
rpauKu U CBOWCTBA.
I'paduku Gyskumii: y =kx,y = kx + b,,y = ax’,y = ax’, y

=Vxy =k
X

MI0CKOCTH rpadukoB GyHKIMHN Buga: y = kx,y = kx + b,,y =

ax?, y = ax’,

¥ = v/X, ¥ = — B 3aBUCUMOCTH OT 3HAUeHUH KO>(PPUINEHTOB;
X

OIIMCBLIBATH UX CBOMCTBA.

68




Pacno3naBaTh KBagpaTHUHYIO QYHKIHIO 1O hopmyIie.
I[IpuBoauTs, mNpPUMEPbl KBAIPATUYHBIX 3aBUCUMOCTEH W3
peabHOM KHU3HU, GU3UKHU, TEOMETPHUH.

BoisiBasITH 1 000011aTh OCOOCHHOCTH TpaduKa KBagpaTUIHON
bykumm y = ax’? + bx + ¢ (Upu HEOOXOAUMOCTH C
HaIpPaBJISAIONIEH TOMOIIBIO).

CTpouTh 1 H300pakaTh cXeMaTH4eCKHU rpaduKu KBaJIpaTUIHbBIX
(yHKUMA, 3a1aHHBIX QOpMyTaMu BHAA Yy = ax’, y = ax® + ¢,y
=a(x + p)Y, y = ax> + bx + ¢ (IpU HEOOXOAUMOCTH C
BU3YaJbHOU OMOPOIA).

AHATU3UPOBATH U NPUMEHSATH CBOMCTBA U3yYEHHBIX (DYHKITHI
JUIi MX TOCTPOCHHUS, B TOM YHUCIE C TOMOIIBIO IU(PPOBHIX

pecypcoB.

YucaoBbie
MOCJIEe0BATEIBHOC
™

(15 9)

ITongaTue YnCcI0BOI NOCIEN0BATEILHOCTH.

3amaHue TOCIeA0BAaTEIbHOCTH PEKYPPEHTHOH (dopmysoi u
dbopmMyII0ii 7-TO YIIeHa.

Apudmerndeckas u reoMeTpruUecKas mporpeccu. GopMyIbl #-
ro ujaeHa apuMETHYECKOW U TEOMETPHUYECKOW IMPOTPECCHH,
CYMMBI TIEPBBIX 71 YJICHOB.

Hzobpadsicenue uneHos apugmemuueckon u 2eomMempuyecKol
npozpeccuil mo4Kamu Ha KOOPOUHAMHOU NIOCKOCMU.
Jlunetinwiii u IKCNOHEHYUAIbHBLU POCH.

CnoorcHole npoyenmeul.

OcBauBaTh M NMPUMEHSITh UHICKCHBIE 0003HAYCHHS, CTPOUTH
peYeBble BBICKA3bIBAHHA C HCIOJb30BAaHUEM TEPMHUHOJOTHUH,
CBSI3aHHOM C MOHSITHEM IMOCJIEI0BATEILHOCTH.

AHaJIM3UPoOBaTh (HOPMYITy #-T0 YJIeHA OCIEA0BATEIbHOCTH WK

PEKYPPEHTHYIO bopmyy " BBIYUC/ISATH YJICHBI
MOCNeA0BaTeNbHOCTEH,  3aJaHHBIX  ATUMH  (QOopMyJIamH.
YcranaBanBarh 3aKOHOMEPHOCTH B MOCTPOECHUU

IIOCJIEZI0BATENBHOCTH, €CJIM BBIIMCAHBI NEPBBIE HECKOIBKO €€
YJICHOB.

Pacno3sHaBath  apupMETHYECKYl0 M T'€OMETPUUYECKYIO
IPOTPECCUU NPH pa3HBIX crloco0ax 3aJaHus.

Pemats 3amauM ¢ HCIONB30BaHHEM (OpMyNn 7n-ro  4ieHa
apu(METHUECKOW M TeOMETPHUYECKON MpOrpeccuil, CyMMBbI
NEPBBIX 71 YWICHOB C ONIOPOH Ha CIIPABOYHYIO HH(POPMAIIHIO.
H3o0parxcamv  unenvl noCIe006amMeNbHOCU  MOYKAMU — HA
KOOPOUHAMHOUL NIOCKOCTU.

PaccmaTpuBaTh NpUMepbI IPOLECCOB U ABJICHUH U3 pEabHOU
KHU3HHU, WUIIOCTPUPYIOIINE HU3MEHEHHE B apu(METHUECKOU
IPOTPECCUU, B FEOMETPUUECKON IPOTPECCUU; U300padicams
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coomeemcmayouue 3a8UCUMOCU 2paguyecKu.

Pemars mnpocreiimve 3aaadM, CBSI3aHHBIE C YHUCJIOBBIMHU
IocCJIICA0OBATCIBHOCTAAMHM, B TOM 4YHUCJIC 3adadyud H3 peaanofz'I
JKU3HU c HCIIOJIb30BaHUEM U POBBIX TEXHOJIOTUI
(3TEKTPOHHBIX TAOHII, TPAPUIECKOTO KATBKYJIATOPA U T.I1.).
Pewamo 3a0ayu Ha clodCHble Npoyenmsl, 8 MOM yucie 3a0a4u
U3 peanbHoU NPaKMuKU (¢ UCNONb308AHUEM KANbKYIAMOpa).
3HAKOMHTHCS € HCTOPHUE Pa3BUTHS MATEMATHUKH.

IHoBTOpEHME,
00001IEHHE,
CHCTeMAaTH3aUMs

3HaHnﬁ1

(18 v)

Yucaa M BbIYMCIEHMS (3allUCh, CPAaBHEHUE, NCHCTBUS C
JNEHCTBUTENBHBIMU YHCIAMM, YHUCIIOBAas MpsiMasl; IPOLEHTHI,
OTHOILIEHMSI, IPONOPLUH; OKPYTJIEHUE, MPUOIMKEHHE, OLICHKA;
pelieHne TEKCTOBBIX 3a7a4 apru(hMETHIECKIM CIIOCOO0M).

Auaredpanyeckue BbIPa’KeHUsI (mpeobpa3oBanue
anreOpanyecKuX BhIPAXKEHUH, JOMYCTHMbIE 3HAYCHHUS).
@yHkUU (IOCTPOEHHE, CBOMCTBA W3YYEHHBIX (DYHKIIMIA;
rpaduueckoe pereHre ypaBHEHHIH U UX CUCTEM).

OnepupoBaTh NOHATHAMHM: MHOXECTBO, ITOJMHOXKECTBO,
OIlepalliu HaJl MHOXKECTBAMH; MCII0JIb30BaTh IrpaduuecKkoe
IIPEJICTaBICHUE MHOXKECTB JJIs1 ONIMCAHUS PEATIbHBIX ITPOLIECCOB U
SBJICHUH, IIPU PEIIEHUM 33]a4 U3 APYIHX y4eOHBIX MPEIMETOB.
AKTyaJIN3MpOBaTh TEPMHHOJIOTHIO M OCHOBHBIE JIeiCTBHS,
CBSA3aHHBIE C YUCJIAMM: HATypaJIbHOE YHCIIO, IPOCTOE U
COCTAaBHOE 4YHCJIA, IEIMMOCTb HATypaJIbHBIX YUCEIl, MPU3HAKU
JIETUMOCTH, 11€J0€ YHUCII0, MOAYJb YUCIa, OOBIKHOBEHHAs U
JecATUYHAsl ApOOH, CTAaHJAPTHBIN BHJI YUCIIA, apu(PMETHUSCKUN
KBaJIpaTHbIA KOPEHb.
BbINOJHATH A€l CTBUS, CPABHMBATDH M YIIOPSA0YMBATh YUCIIA,
IPEACTABJIATh YUCIA HAa KOOPAUHATHOW IPSMOM, OKpPYIVIATH
YHUCIIAa; BBINOJHATH, NPHKHAKY M OIEHKY pe3ynbTara
BBIYMCIICHUM.
Pemath TeKkcToBbIE 321a4H apU(PMETHIECKUM CIIOCOOOM.
Pemath npakTH4ecKkue 3a1a4M, COAEpKaIIKE NPOLICHTHI, JOJIH,
4acTH, BBIPAXKAIOIINUE 3aBUCUMOCTH: CKOPOCTb — BpEMSI —
paccrosiHMe, 1leHa — KOJHYECTBO — CTOMMOCTb, OO0BEM
paboTbl — BpeMs — MPOU3BOIUTEIBHOCTH TPYAA.
Pa30uparthb peanbHbIC )KU3HEHHBIE CUTyalnud, (POPpMY/JIHPOBATH
UX Ha S3bIKE MaTEMAaTHK{, HAXOAUTh pEUICHHE, IPHUMEHSA
MaTeMaTUYECKU annapar, HHTepNpeTHPOBATh pPe3yibTaT
OnepupoBaTh NOHATHSAMHU: CTEIIECHb C LEIBIM IIOKA3aTENEM,
apudMeTUYECKH KBaJApPaTHBIH KOPEHb, MHOTOYJICH,
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anreOpanyeckas JpoOb, TOXKIECTBO.

BbINOHATL OCHOBHBIE AEHCTBHMSA: BBINIOJHATH PACUETHI IO
dopmynaM, npeoOpa3oBbIBATH LENble, APOOHO-pallMOHATIBHBIE
BBID@KEHUSI M  BBIPAKEHHMS C KOPHSMH, PpEaJHU30BbIBATH
pa3ioKeHne MHOTrOWIeHa Ha MHOXXUTENIH, B TOM YHCIE C
UCNOJIb30BaHUEM (OpPMyN pPa3HOCTH KBaJIpaToB M KBaJpara
CYMMBI M Pa3HOCTHU (C OMOPOH Ha CIPABOYHYIO MH(POPMALHUIO);
HaXOJUTh JIONYCTUMBIE 3HAYEHUS MEPEMEHHBIX ISl JPOOHO-
paLMOHAIBHBIX BBIPAKECHUM, KOPHEH.

MogaeaupoBath ¢ IMOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBIICHHUSL.

OnepupoBath NOHATUSIMHU: QYHKIUA, TpahuK QYHKIUHA, HYIIHA
(GyHKLIMH, TPOMEXYTKH 3HAKONOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HaUOOJbIIEe U HAUMEHBIIIEE 3HAUCHHS
byHKIMN.

AHATU3MPOBATh, CPABHUBATH, 00CYKIaTh CBOMCTBA () YHKIIHIA,
CTPOUTH UX TpaduKy.

OnepupoBaTb MNOHATHAMU: TpsiMas TPONOPLUUOHATBHOCTb,
oOpaTHass  TPOMOPIMOHAILHOCTh,  JIMHEWHas  (QyHKIHS,
KBaapatuyHas QyHKus, mapadosa, runepoona.

Hcnosb30BaTh rpaMKH U1 OIIPEAEIECHUS CBOMCTB, IIPOLIECCOB
U 3aBUCUMOCTEH, Ui peleHHs 3aJad M3 JAPYrHX Yy4eOHBIX
IPEIMETOB M pEalbHON KHU3HH;, MOAEIHPOBATH C IOMOLIbIO
rpaMKOB pealibHbIE IPOLIECCH U SBICHMSL.

Boipazkath GopMyJIaMH 3aBUCUMOCTH MEXy BETMUUHAMH.

TEMATHYECKOE IINTIAHUPOBAHUE YYEBHOTI'O KYPCA «'EOMETPHUSA» (I1IO 'OJAM OBYUYEHUA)

7 kaacc (He MeHee 68 u)

Ha3zpanue
pa3nesia (TeMbl)

OcHOBHOE coiep:KaHue

OcHOBHbIE BUbI 1€ATEIbHOCTH 00y4al0IIUXCS

71




Kypca (4uciio

4acoB)
IIpocreiimmue [Ipocreiitme reoMeTpruuecKue 0OBEKTh: TOUKH, MPSAMBIE, Ty4H | POpMYJIMPOBATH OCHOBHBIC MIOHSITHS U OIPEACICHHUS.
reoMeTpM4ecKue |H yIJibl, MHOTOYT'OJIbHHK, JIOMAHasl. Pacno3HaBaTh  M3y4YeHHBIE  TeOMeTpuYeckue  (urypsi,
¢urypsi CMexxHbIE U BEPTHUKAJIbHBIE YTIIBI. ompeneJAiTh KX B3aUMHOE pACIIOJIOKEHUE, BBINOJIHATH
U MX CBOMCTBA. Pabota ¢ npocTedmmMu yepTeKamu. 4epTEX MO YCIOBHIO 3a/1aud (C MCIIOJIb30BAaHHEM CMBICIOBOM
HN3mepenue W3mepeHne NTUHEWHBIX M YIJIOBBIX BEJIWYHMH, BBIYHUCICHHE |OMOpPHI: HABOJSIIME BOIMPOCHI W/WIM aJIrOpUTMa y4eOHBIX
reOMeTPHYECKHX |OTPE3KOB U YIJIOB. NeNCTBUI).
BEJMYHMH [lepumerp wu  miowaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTh mpocreiiiiyie NOCTPOEHUS C TOMOIIBIO IUPKYIS U
(14 ) MPSIMOYTOJIbHUKOB. JTUHEHKH.
HN3mepATH IMHEWHBIE U YTII0OBbIE BEIUYHHBI TEOMETPUUYECKUX U
NPaKTUYECKUX 0OBEKTOB.
OmnpenenssiTe «Ha TIa3» pa3Mepbl pEabHBIX OOBEKTOB,
NMPOBOIAUTH TPYOYIO OLIEHKY UX Pa3MEPOB.
PemiaTe 3a1aun Ha BBIYMCICHUE JUIMH OTPE3KOB M BEIUYMH
YTJIOB.
PemaTe 3a1aun Ha B3aMMHOE PACIOJI0KEHUE T€OMETPUUECKUX
duryp.
IIpoBoanTh KiIaCCUPUKALNIO YTIIOB, BBIYMCAATH JUHEIHBIE U
YIJIOBBIE BETUYHMHBI, MPOBOAUTH HECJI0:KHbIE HEOOXOIUMBIC
JIOKa3aTeNIbHbIE PACCYKACHUS.
3HAKOMUTHCS C HICTOPUEH Pa3BUTHUSA FeOMETPHUH.
TpeyroabHukn [lonsiTve © paBHBIX TPEYroJbHUKAX U  IepBUYHbIE | Pacmo3dHaBaTh Mapbl PaBHBIX TPEYTOJBHUKOB Ha TOTOBBIX
(22 4) MPEJICTAaBICHUS] O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |depTexkax (C ykazaHHEM MPHU3HAKOB) MPHU HEOOXOIUMOCTHU C

IIPU3HAKa PaBEHCTBA TPEYTOJILHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJIBHBIX  TPEYTOJIbHHUKOB.
CBolicTBO MeaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOGeipeHHBIE U PABHOCTOPOHHUE TPEeYToJIbHUKU. [Ipru3Haku
U CBOICTBA paBHOOEAPEHHOI'O TPEYT OJILHUKA.

[IpoTuB GombIIeii CTOPOHBI TPEYrOJbHUKA JIEKHUT OOJBIIMN

yTOJL

BU3yaJIbHOU OIOPOA.

BbiBoAuTL  cineActBus  (PaBEHCTB  COOTBETCTBYIOLIMX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opMyIHpPOBATH OIIpeCIECHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOT O, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OUCCEKTPUCHI, BBICOTHI,
MEAMAHbl TPEYroJIbHUKA; CEPEAMHHOIO IEpHEHAMKYISIpa
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IIpocreiimme HepaBeHCTBA B I'€OMETPUMU.
mpeyeonvhuka. Hepasencmeo nomanoul.

[IpsiMmoyrosbHbIN TPEYroJIbHUK € yriaoM B 30°.
[IepBble MOHATHA O JOKA3aTENbCTBAX B TEOMETPHUHU.

Hepasencmeo

OTpe3Ka; MepuMeTpa TPEYrojbHUKA NMPH HEOOXOJUMOCTH C
ONOPOI Ha AITOPUTM TTPaBUIIA.

®opMy.IMpOBaTH CBOMCTBA M NPU3HAKU PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

CrpouTthb yepTexu, pemarhb 3a4a4M ¢ IOMOLIbI0 HAXOXKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensaTh IIpU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B 3a1adax (C MCIOJIb30BAHHUEM CMBICIOBOM
OTOpPBI: HABOJAIIME BOMPOCHl W/WIM aNropuTMa Y4eOHBIX
JIEUCTBUM ).

Hcnonb3oBath 1UPPOBBIE peECYypCh
CBOWCTB M3y4aeMBIX (PUTYD.
3HAKOMUTBCA C MCTOPUEN Pa3BUTHS T€OMETPHH.

IJIS1  MCCJIeOBaHUsA

IHapajesnbHble [TapannensHble mpsiMble, WX cBoWcTBa. Hakpect nexanue, @opMyJupoBaTh  MOHSATHE  TApPAUICIBHBIX  MPSMBIX,
npsimMblie, CcyMMa COOTBETCTBEHHBIE M OJJHOCTOPOHHHE YIJIbl (00pa30BaHHBIC MTPU | HAXOAUTH MPAKTHUCCKUE TPUMEPHI.
yIJI0B nepecedeHnH MapajljieNIbHbIX MPSIMBIX CEKYLIEH ). H3yuats cBoiicTBa yrioB, 00pa30BaHHBIX IMPHU MEpPECEUCHUH
TPeyroJbHUKA [Tpu3Hak  mapauIeIbHOCTH  MPSAMBIX  Yepe3  PAaBEHCTBO | IAPAJUIEIbHBIX MPSAMBIX CEKYLIEH
(14 4) paccTOsTHUI OT TOYEK OJHOM IPSIMOM 10 BTOPOM MPSIMOM. IIpoBoauTs pokazarenbcTBa. PoOpmyaHpoOBaTh TeopemMy
CyMMa yriioB TpeyroJibHUKa U MHOTOYTOJIbHUKA. NapajyieIbHOCTH  ABYX TMPSAMBIX C  IOMOIIBIO  YIJIOB,
BHemnue yrisl TpeyrojibHUKa 00pa3oBaHHBIX TIPU TEPECEUCHUU OTUX TMPSMBIX TPEThEH
MPSMOM.
Bo1uucjasaTs cyMMy YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
Haxoauth uyucinoBble U OyKBEHHbIE 3HAUYEHUsI YIJOB B
FeOMETPUUECKUX 337auaxX C MCIOJIb30BAaHUEM TEOPEM O CYMMeE
YTJIOB TPEYrOJbHUKA U1 MHOTOYTOJIbHHKA.
3HAKOMUTBCA C MCTOPUEN Pa3BUTHS T€OMETPHH.
OxkpyxHOCTH OKpy’KHOCTb, XOPJIbl U TUAMETPHI, UX cBoiicTBa. KacarenbHas k| @opMyJMPOBAThL  ONpeeJeHusl.  OKPY)XXHOCTH, XOPIbI,
U KpYT. OKpykHOCTH. OKpY>KHOCTb, BIIMCAaHHAas1 B yros. [lomamue o|nuaMerpa W KacaTelbHONM K OKpyxkHocTH. M3ydaTrh wux
I'eomerpuueckne |/'MT, npumenenue 6 3adauax. buccexkmpuca u cepedunHblil|CBOWCTBA, IPU3HAKU, CTPOUTH YEPTEIKU.
NOCTPOEHHS NepneHOUKYIAp KaK 2eomMempuieckue mecma moyex. HccnenoBarhb, B TOM YClie HCMOJb3YS HM(POBbIE pecypehl:
(14 4) OKpyXHOCTb, ONHMCAHHAsI OKOJIO TPEYrojbHUKA. BrrcaHHas B |OKPYKHOCTb, BIMCAaHHYIO B YIOJI; LIEHTP OKPY>KHOCTH,
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TPEYTroJIbHUK OKPY>KHOCTb.
IIpocmetiwue 3a0auu Ha nocmpoenue.

BIIMCAHHOW B YTOJI; PABEHCTBO OTPE3KOB KacaTEIbHBIX
Hcnonvzoeamv memoo ['MT onsn doxkazamenvcmea meopem o
nepeceuenuy OUCCEKMPUC Yell08 MPEY2ONbHUKA U CePeOUHHbIX
NEepneHOUKYIApo8 K CMOPOHAM MPEY2ONbHUKA C NOMOWbIO
I'MT.

OBiaeBaTb NOHATHUSIMM  BIMCAaHHOM M
OKPYXHOCTEH  TPEYroJIbHUKA, HAXOAUTH
OKPYKHOCTEH C OIIOPOU Ha aJarOpUTM IIpPaBUIIA.
Pemiate OCHOBHBIE 3aJa4M HA IMOCTPOEHME: yrjia, PaBHOIO
JAHHOMY; CEpEIMHHOIO MEPIEHANKYJSApa JaHHOIO OTPE3Ka;
OpsMOM,  NPOXOIALIEH  4Yepe3  JaHHYH  TOYKY U
NEePIEHANKYIIIPHON TaHHOW NPsSMON; OMCCEKTPUCH JTAHHOTO
yria; TPEYroJbHUKOB 10 Pa3jJu4HbIM 3JEMEHTaM I[pHU
HEOOXOIMMOCTH € HAINPaBIISAIOLIEH TOMOIIBIO.

3HAKOMHUTBCS C MCTOPHUEN Pa3BUTHSI T€OMETPHUH.

ONHUCAaHHOMI
I_IGHprI ITHUX

IToBTOpEHUE,
00001IEHNE
3HAHUH

(4 4)

IToBTOpenue u 0000IIEHNE OCHOBHBIX TMOHSITHH W METOJOB
Kypca 7 Kjacca.

Pemath 3a7auyn Ha NOBTOPEHHE, WIIOCTPUPYIOILIUE CBSI3U
MEXy pa3IMYHbIMU YacTSIMHU Kypca.

8 kiacc (He meHee 68 u)

HasBanmue
pasaena (TemMbl)
Kypca (4uciao
4acoB)

OcHoOBHOE coep:kaHue

OcHOBHBIE BUbI 1€ATEIbHOCTH 00y4al0IIUXCS

YeTbIpEXyroJbHUK
"

[TapannenorpamMm, ero npu3Haku U CBOMCTBA. YacTHbIE cllydau
ux

napajuieIorpaMmMoB  (NIPSMOYTOJIBHUK, POMO, KBajpar),

HN306pakaTs 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOIBHUKH
Pa3HbIX BUJIOB U UX DJIEMEHTBHI.
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(12 u)

NpU3HAKK U cBolicTBa. Tpaneuus. PaBHoOoKas v npsiMOyTrobHast
TpAaIenHnH.
Yoeoenue meouanvl. Llenmpanvras cummempus

®opmyIHpOBaTH onpeeleHUs: napasuiesiorpaMma,
MpsIMOYTOJIbHMKA, poM0Oa, KBajpaTa, Tpameruu, paBHOOOKOH
Tpaneuuu, NpMOYyrojabHOM Tpareuuu.

Hcnosb3oBarh NpPH  pelIeHHMHd NPOCTeHINMX  3aaay
NPU3HAKW U CBOMCTBA: MapajuieiorpaMMa, MpsSMOYTOJIbHUKA,
pomba, KBaapaTa, Tpameluud, pPaBHOOOKOW  Tparmeruw,
MPSMOYTOJIbHOM Tpamnenuu.

I[IpuMeHAT, MeTOA YyIBOCHUS MEAMAHBI TPEYrOJbHUKA C
ONOPOI Ha AITOPUTM TTPaBUIIA.

HUcnonb3oBath 1udpoBbie pecypchl Uisl HCCIEIOBaHUS
CBOWCTB M3y4aeMbIX Uryp.

3HAKOMUTHCS C HICTOPUEH Pa3BUTHUA FeOMETPHUH.

Teopema Pdaneca
U TeopeMa o
NMPONOPUNOHAIBH
bIX OTpe3KaXx,
nogo00HbIE
TPeyroJbHUKH
(15 49)

Teopema Daneca u meopema 0 NPONOPYUOHATLHLIX OMPEIKAX.
Cpennsist muHUs TpeyroibHUKa. Tpanenus, e€ cpeaHss JINHUS.
IIponopyuonanvnvie  ompesKu, NOCMPOEHUE  YEeMBEPMO20
NPONOPYUOHATLHO20 OMPESKA.

Ceoticmea yenmpa macc 8 mpey2oivbHuKe.
IlooobHble  mpeyzonbHUKU. Tpu  npusnaxa
mpey2onvHuKos. lIpakTuueckoe NpuMeHEHHE.

nooobus

IIpoBOAMTHL MOCTPOEHHS C IIOMOLIBIO LUPKYJIA U JINHEUKH C
ucronb3oBaHue  TeopeMbl  dameca M TEOpeMBl O
IPONOPLUUOHAIBHBIX ~ OTPE3KaX, CTPOMTh  YETBEPTHIN
MPONOPIIMOHATBHBIA OTPE30K C OMOPOM Ha 3PUTEIBHYIO
HarJIsHOCTb.

Haxoauthb nogo0HbIe TPEYTOJBHUKH HAa TOTOBBIX YEpPTEXKAX C
YKa3aHHEM COOTBETCTBYIOUIMX NPU3HAKOB TMON00US TIpU
HEOOXOIMMOCTHU C BU3YAIBHOH OMOPOH.

Pemiath 3agaum Ha MOJOOHBIE TPEYTrOJBHUKH C MOMOUIBIO
CaMOCTOSITEJIBHOTO TIOCTPOEHUSI UepTEeXEd M HaXO0XKIACHUs
NOJOOHBIX ~ TPEYrOJBHUKOB NP  HEOOXOJUMOCTH  C
HaIIPaBJIAIOLIEH TOMOILBIO.

IIpoBoanTh 10KA3aTEJBCTBA C UCIIOJIB30BAaHUEM IIPU3HAKOB
no00UsI HECIIOKHBIX T'€OMETPUYECKUX 3a/ad C OMopoil Ha
AITOPUTM yUEOHBIX JEHCTBUM.

IIpuMeHsITH  TOJNy4EHHbIE  3HaHMSI  [PU  PELICHUU
TreOMETPUYECKUX U MPAKTUYECKUX 337124 PH HEOOXOAMMOCTH
C HaIpaBJISIIONIEH MOMOIIIBIO.

3HAKOMUTBCA C MCTOPUEN Pa3BUTHS T€OMETPHH.
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Iaomans.
Haxo:xnenue
nJomaae
TPEyroJibHHUKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomaaun
nofo0HbIX puryp
(14 4)

[TonsiTHe 06 001l TeopHUH TUIOIIAIH.

®dopmyasl IS TUIOMIATU TPEYroJbHUKA, IMapajieiorpaMmma.
Omuowenue niowadei mpey20ibHUKO8 C 00WUM OCHOBAHUEM
unu obwetl 8bICOMOIL.

Buviuucnenue niowaoeii crodicHvix ueyp uepes pasdueHue Ha
yacmu u 0ocmpoeHue.

[Mnomaau duryp Ha KieT4aroit Oymare.

[Tnomanu momo6HBIX Guryp. Berauciaenue miomanei. 3amauu ¢
MPAKTUYECKUM Cofepx)aHueM. Peuwenue 3a0au ¢ nomowwio
Memooa 8CnoOMO2amenbHOU NI1OWAOU.

OBJjaieBaTh NEPBUYHBIMH NPeEACTABJIEHUAMH 00 oOmein

TeopuH IUIomanu (Mepol), GOpMYJHPOBATH CBOHCTBA
TUTOIIA/H, BBISICHSTh MX HATJISAHBIA CMBICI.

[Mpumensts  GopMmynbsl  IUIOMIAAM  TapaienorpaMma,
TPEYrojibHUKA, Tpaleuu C ONOpPOH Ha CIPaBOYHYIO
UH(OPMAILIHIO.

I[pumensaTs bopmyIbI TUTOTIA M BBIITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 AMAroOHaIu M Yroj MEeX]y HUMHU C
OMOPOH Ha CTIPABOYHYIO UH(POPMAITHIO.

Haxonuth momaan ¢uryp, n300pakEHHBIX Ha KJIETYATOM
Oymare, HCIOJIb30BATh pa30MECHNE HA YaCTH U JOCTPOCHHUE.
Pa30upaTh npuMepbl UCIIOIB30BaHUS BCIIOMOTAaTEIbHOM
TUTOMIA/IN JJIs PEIICHUS] TEOMETPUIECKIX 3a/1a4.

Haxoauth tmuiomaaun momoOHBIX ¢(uryp ¢ omopoi Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BbIuncasTh 1I0MaAd Pa3IMYHbIX MHOTOYTOIBHBIX QUTYP.
Pemiath 3a1aum Ha WIOMAAb C MPAKTUYECKUM COJIEPKaHUEM
MOCJIE COBMECTHOTO aHAJIU3A.

Teopema
Iudaropa u
Hayaja
TPUTOHOMETPUH
(10 v)

Teopema Iludaropa, e€ m0Ka3aTeNbCTBO H TNPUMEHCHHE.
O6parnas Teopema [Tudaropa.

OmnpeneneHue TPUTOHOMETPUYECKUX (DYHKIUI OCTporo yria,
TPUTOHOMETPUYECKHE  COOTHOUIEHHSI B  MPSIMOYTOJIBHOM
TpeyroiabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
CooTHoOmIeHHS ~ MEXAY CTOPOHAMH B  MPSMOYTOJbHBIX
TpeyroiabHuKax ¢ yriaamu B 45° u 45°% 30° u 60°.

®opmynupoBath Teopemy Iludaropa, menoab3zoBaTh e B
IIPAKTUYECKUX BBIYUCIICHUSX.

Brnaners MOHATHAMEU TPUTOHOMETPHUYECKUX (PYHKLUH OCTPOTO
yria, IPpOBEepPATh UX KOPPEKTHOCTD.

BbIBOAUTH  TPUTOHOMETPUYECKHE  COOTHOUICHUS B
IPSMOYTOJIBHOM TPEYroJbHUKE C ONOpPOM Ha CIPABOYHYIO
UH(OPMAILIHIO.

HccenenoBath  COOTHOUIGHHS  MEXKAY  CTOPOHAMH B

MPSMOYTOJIBHBIX TPEYroJibHUKaX ¢ yriiamu B 45° u 45°; 30° u
60° ¢ HanpaBJISIOIEH TOMOIIBIO.

Hcnoan3oBath  GopMynbl  TOpUBEACHUA U
TPUTOHOMETPHYECKOE TOXKAECTBO JJIs1 HAX0XKICHUS
COOTHOILIEHUN MEXIy TPUTOHOMETPUYECKUMH (YHKUIUIMHU
Pa3JIMYHBIX OCTPBIX YIVIOB C OIOPOM Ha CIPABOYHYIO

OCHOBHOC€
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UH(OPMAILIHIO.

IIpuMeHATh NOJIydYeHHbIE 3HAHUA U YMEHUS NPHU pELICHUU
NPaKTUYeCKUX 3a7ay (MpH HEOOXOIMMOCTH C OINOpO Ha
QITOPUTM IPABUJIIA).

3HAKOMUTBCS C MCTOPHUEH Pa3BUTHSI TEOMETPUH.

Yrabl B BrincanHble M EHTpaIbHBIE YIUIBI, YTOJ MEXKIAY KacaTeJabHOU U | DopMyIHpPOBATHL OCHOBHBIC OINpEACNEHUS, CBS3aHHBIE C

OKPYKHOCTH. XOpI0H. yIJIaMu B Kpyre (BOUCAHHBINA yroJ, IeHTPaJbHBIN yro).

Brnucanuble Vsl MeXAy XOpAaMHU U CEKYILIUMH. HaxoauThs BnMcaHHBIE YIJIbl, ONMPAIOIIMECS HA OJHY IYTY,

U ONHMCAHHbIE Bnucannbie U onucaHHbIE YETHIPEXYTOJBHUKHU, UX MPU3HAKU U | BBIYMCIATH YIJIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yTiax,

YeThbIPpeXyroJbHHUK |cBoWicTBa. IIprMeHeHMe STUX CBOMCTB MpU  PEHICHUH |[TEOPEMBI O BIMCAHHOM YETBIPEXYTOJBHUKE, TEOPEMBI O

H. FEOMETPUUYECKUX 3ajad. [EHTPATbHOM yIJIe TpPH HEOOXOAUMOCTH C BH3YyaJbHOMU

KacareabHbie B3aumnoe pacnonoxxenwe JABYyX OkpyxkHocTedl. Kacanue|omopoii.

K OKPY’KHOCTH. OKPY’KHOCTEH. HccnenoBarhb, B TOM YHCIIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIC U OMMCAHHBIE YETHIPEXYTOJbHUKHU, BHIBOAUTDH HX

OKpYKHOCTeH CBOICTBA U IPU3HAKY [10CJIE COBMECTHOI'O aHAJIN3A.

(13 4) Hcnoab30BaTh 3T CBOMCTBA M MPU3HAKKA TIPU PEIICHUU
3az1ad.

IloBTOpEHME, [ToBTOpEeHNE OCHOBHBIX MOHATHH M METOAOB KypcoB 7 u § |Pemarhb 3agayuM Ha NMOBTOpPEHHWE, WUTIOCTPHUPYIOIINE CBSI3U

0000meHnne KJIacCOB, 00001IIeHNE 3HAHUH. MEX]ly pa3IMYHBIMU YacTAMH Kypca.

3HAHUU

(44)

9 kJaacc (He meHee 68 u)

Ha3Banue
pasnaesa (TemMbl)
Kypca (4uciio
4acoB)

OcHoBHOE coep:kaHue

OcHoOBHBbIE BUIbI 1€ATEIbHOCTH 00y4al0IIAXCS
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Tpuronomerpusi. |OnpeneneHue TpuroHomerpuueckux ¢yHkuuii yrinos ot 0° no| @opmyjupoBaTh  onpejieJieHUs]  TPUTOHOMETPUYECKUX
TeopeMbl 180°. Kocunyc u cuHyc mpsiMOoro u Tymoro yria. TeopeMma|(QyHKUHMH TYyNbIX W OPSMBIX YIJIOB C BH3yaJlbHOM OMOpPOIi.
KOCHHYCOB H kocuHycoB. (O0o00meénHas) Teopema cuHYcOB (¢ pamuycoM | DopMynnpoBaTh TEOPEMY KOCUHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. OINHCAaHHOH OKPYXHOCTH). HaxoxkIeHue JUIMH CTOPOH U BEJTMYHH | PAJUYCOM OIHUCAaHHON OKPYKHOCTH).
Pemenne YTJIOB TPEYTOJIHHHUKOB. Pemiath TpeyroJpHUKH C ONOPOM Ha alropuTM Y4eOHBIX
TPeyroJbLHUKOB ®opmyna MmIomag TPEYrojbHUKA Yepe3 JBE CTOPOHBI U Yrodl | IeHCTBUM.
(16 1) Mexy HuMu. GopMya rIomaan YeTbIpEXYrojibHUKa yepes3 €ro | Pemath nmpakTHYeckue  3aa4d, CBOAfAIIMecs: K
JUaroHaJIM U yroJl MeXy HUMHU. HAXO0K/ICHUIO PAa3IHYHbIX 3JIEMEHTOB TPeyroJibHHKA.
[IpakTHyeckoe NpUMEHEHUE JJOKa3aHHBIX TEOPEM.
IlpeodpaszoBanme |[lonamue o  npeobpazosanuu  nOOOOUS. OcBauBatsp MOHSITHE npeoOpa3oBaHus noao0usl.
noao0ous. Coomeemcmeennble 31emenmovl HOOOOHbIX Pueyp. HccaenoBarh OTHOIICHUE JTUHEHHBIX 3JIEMEHTOB (HUTYp IpU
MeTtpuueckue Teopema o npoussedenuu ompe3kos Xxopo, meopema o |TnpeodpazoBanuu moaodus. Haxoauts mpumMepsl mogo0us B
COOTHOIIIEHUS B npousse0eHuU Ompe3Ko8 CeKywux, meopema O Keéaopame|OKpPYKarOUeH ACHCTBUTEIbHOCTH.
OKPYKHOCTH KkacamenvHot. [Ipumenenue 6 peutenuu ceomempuyeckux 3aoay. | Boigooums mempuueckue coomunowieHus mexncoy ompeskamu
(10 v) XOpOo, CeKywux u KacamenbHblx ¢ UCNONb308AHUEM BNUCAHHBLX
V27108 U NOOOOHBIX MPEY20NbHUKOS.
Pewamv ceomempuueckue 3aoauu u 3a0auu U3 peaibHOlU
JHCUZHU C UCNONIL30BAHUEM NOOOOHBIX MPEY2OTbHUKOS.
BexTopbl OmnpeneneHue BEKTOPOB, CIIOKEHUE U Pa3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOpPbl KakK HaIpaBJICHHbIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOPA HAa YUCIIO. HCCJIeI0BATH reOMETPUYECKUI (mepemereHue) u

DU3NYECKUN U TEOMETPUYECKUM CMBICI BEKTOPOB.
PasnokeHne BeKTOpa MO JIBYM HEKOJUTMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa.

CkanspHoe NpoU3BEJCHHE BEKTOPOB, €0 MpPUMEHEHHUE IS
HAXOXKJICHUS JUIMH U YTJIOB.

Pemenue 3a1a4 ¢ TOMOIIbIO BEKTOPOB.

[IpuMeHeHre BEKTOpPOB IJIsl pelIeHUs 3aad KUHEMATUKH U
MEXaHUKH.

buzndeckuii  (Cuiia) CMBICIBI
BOITPOCHBIN IIJIaH.

3HaTh omnpeaeNeHHMs CyMMBI W Pa3sHOCTH BEKTOPOB,
YMHOXEHUS BEKTOpa Ha 4HCIIO, HCCJIe0BATH
TeOMETPUYECKUI U (PU3NIECKUNA CMBICIIBI THX OTEPAIUi.
Pematp reomeTrpuueckue 3ajayd  C  HMCIOJIb30BaHUEM
BEKTOPOB.

PackyiaabiBaTh BEKTOP 10 JBYM HEKOJJIMHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh  CKaJspHOE  IPOU3BEIECHUE  BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIC CBOMCTBA.

BbrunciasaTs cymMmMy, pa3HOCTb U CKAISIPHOE IIPOU3BEACHUE

BEKTOPOB C OMNOpPOW Ha

78




BEKTOPOB B KOOp/IMHATAX.
I[IpuMeHSATh CKAIApHOE MPOM3BEICHUE IS HAXOXKICHUS
JUTUH U YTJIOB.

JlekapToBbBI JlekapTOBBI KOOPINHATHI TOYEK HA TUIOCKOCTH. OcBauBaTh MOHATHE MPSIMOYTOJIBHONW CUCTEMBI KOOPIUHAT,
KOOpAMHATBI  Ha| Vpasnenue npsamou. YrioBod Ko3(duIMeHT, TaHTeHC Yyria |AeKapTOBBIX KOOPIUHAT TOUKH.
IUIOCKOCTH HAKJIOHA, TapajlielbHble U MEPIECHIUKYISIPHBIEC IPSIMbIE. HccaenoBath ypaBHEHUE MIPSMON 1 OKPY>KHOCTH € OIIOPOii Ha
Yy VYpaBHeHHEe OKpyXHOCTH. HaxokaeHue KOOpAMHAT TOYEK | BOIPOCHBIN IJIaH.
nepeceyeHus: OKPY>KHOCTH U TIPSIMOH. HaxoauTs LeHTp U paguyc OKPYKHOCTH 1O €€ ypaBHEHHUIO.
MeTo KOOpAMHAT MpPU PELIeHUH FTeOMETPUUECKUX 3a7au. Pemath 3aga4u Ha HaXOX/IEHHE TOYEK ITEpECcCeUeHUs MPSIMbIX
Hcnonp30BaHre MeTOZa KOOPAMHAT B MPAKTUUYECKUX 3aa4ax U OKPYKHOCTEH ¢ IOMOIIbIO METOa KOOPINHAT.
Hcnoab30BaTh CBOWCTBA YriioBOro kKoddduuueHta npsMoi
OpU pPELIEHUM 3a4ad, A ONPEACIICHUS PACIOIOKEHUS
MPSMOM.
I[IpuMeHATH KOOPAMHATHI NMPU PEIICHUU F€OMETPUUECKUX U
MPaKTUYECKUX 3a/ad, JUIsl TMOCTPOEHUS MaTeMaTUYeCKUX
MojieJiel pealibHbIX 3a71a4 («METO]l KOOPJIUHAT).
Ioab30oBaTbess IS  MOCTPOCHHS M MCCIEAOBaHUMU
(G poBBEIMU pecypcamu.
3HAKOMUTBCA C MCTOPUEN Pa3BUTHS T€OMETPUH
[IpaBuabHbIe [IpaBunbHBIE MHOTOYTOJIBHMKH, BBIYMCIECHHUE WX D3JIEMEHTOB.| DopMyaIupoBaTH orpeseeHue IIPaBUJIbHBIX
MHOIOYIroJbHUKHM. |Uncno m W JUIMHA OKpYXHOCTU. JlMHA Jyrd OKPY>KHOCTH.| MHOTOYTOJIbHUKOB, HAXOAUTb UX DJIEMEHTHI.
JauHa Panuannas mepa yria. IMosb30BaTHCS MOHATHEM JJIMHBI OKPY>KHOCTH, BBEIEHHBIM C

OKPY/KHOCTH U
IVIOIAAb Kpyra.
Boiuucienue
mJomaaei
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[Inomane Kpyra W €ro 3JeMEHTOB (CEKTOpa M CErMeHTA).
Brruucnenue miomazei Gpuryp, BKIIOYAIOMIUX 3JI€MEHTHI Kpyra.

[IOMOILBIO NPABUJIBHBIX MHOT'OYTOJIbHUKOB, OIpPeNeIsiTh
YHCIIO 77, ATUHY AYTH U paMaHHYI0 MEpY yria 1o oopasiy.
IIpoBoauTh Nepexoa OT paiMaHHOW MEPHI yria K rpagyCHON
¥ Ha000pOT IO BU3YaJIbHOMU OIOpe.

OmnpeaensaTs Iomans Kpyra.

BbiBoANTH (popMY.JIbI (B IpaJyCHOMN M paiaHHON Mepe) AT
JUIMH JyT, IJIOIIAAed CEKTOPOB M CErMEHTOB C OIOPOM Ha
BOITPOCHBIN IIJIaH.

BbiuucasaTs 1miomand  QGuryp, BKIIOYAIOLUIUX 3JIEMEHTHI
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OKPYKHOCTH (KpyTa) ¢ OTIOpOoii Ha CIIpaBOYHYIO HH(OPMAIIHIO.
HaxoauTsp uionaay B 3a1a4ax peajbHOU KUA3HU.

JABuxennst Tlonsamue o 0eudcenuu nI0CKOCMU. Pa3zoupary  npumepbl,  WUIIOCTPUPYIOIIUE  TOHSATHUS
IUIOCKOCTH Ilapannenvuolii nepernoc, nosopom u cummempusi. Ocu u yeHmpsl | ABUKEHUS, IICHTPOB U OCEW CHUMMETPHH.
(64) CUMMEMpUU. DopMyJMPOBATh ONPEACICHUs IapauIeIbHOIO IEpeHoca,
Ilpocmetiwue npumenenus 6 pewieHuu 3a0au. IIOBOPOTa M OCEBOM CHMMETPHUHU C BU3YaJIbHOM ONOPOM.
HaxoauThb HEMOABMKHBIE TOUKH 110 00pas3Ily.
HaxoauTh IEHTPHI M OCH CUMMETpUi IpocTeliux Guryp mno
oOpasiy.
Ilpumenamop napannenvuvlii nepeHoc u CUMMEMPUI0 npu
peuleHuY 2eoMempuseckux 3a0a4 (pazoupamos npumepol).
Hcnonvzoeams 0na nocmpoenus u ucciedo8anull yugposvie
pecypchbi.
IHoBTOpEHME, [loBTOpEHNE OCHOBHBIX MOHATHH M METOAOB KypcoB 7—9 |OmepupoBaTh MOHATHSIMU: QUTYpaA, TOUKA, MpsiMasi, Yrodi,
00001IeHNE, KJIacCOB, 00OOIICHHUE U CHCTEMaTH3aIHsI 3HAHUI. MHOTOYTOJIbHUK, PaBHOOEAPEHHBI ©  PaBHOCTOPOHHUM
cucrematusauusi  |[Ipocreiimne reomerpuueckue (GUIYpsl M HUX CBOMCTBA. | TPEYTOJbHUKH, NPSIMOYTOJIbHBIN TpPEyroibHUK, MeIuaHa,
— W3mepenne reoMeTpuiecKux BEIUYHH. OHWCceKTpruca W BBICOTA TPEYTOJbHHKA, TMapajlieIorpaMm,
(7 u) TpeyroibHUKY. poMO, TPSIMOYTONBLHUK, KBAaapaT, Tpanenus; OKpy>KHOCTb,

[TapanienbHble ¥ IEPIICHAUKYISIPHBIC TIPSIMBIE.

OKpyXHOCTb U Kpyr. I'eoMeTpuueckue MOCTPOeHHUs. YTIbl B
OKpPYXXHOCTH. BmucaHHble U  ONHUCaHHBIE  OKPYXHOCTH
MHOTOYTOJIbHUKOB.
[Ipsmasi u OKpy>KHOCT.
YeThIpEXYTroJIbHUKH.
YETHIPEXYTOJIbHUKH.
Teopema [Tudaropa n Havana TpuroHoMeTpuu. Pemenue o0mx
TPEYTroJIbHUKOB.

[IpaBunbHBIE MHOTOYTOJIBHUKHU.

[Ipeo6pazoBanus mockoctu. [suxenus. [loqodue. CummeTpus.
[Tnomans. Berauciaenue mnomanei. [Imomanu nomo6Hsx Guryp.
JlexapToBbl KOOPAMHATHI HA MJIOCKOCTH.

Brmicanusie n OITMCaHHBIC

KacaTeJibHasl; paBEHCTBO U MoA00ue (Uryp, TpeyroJbHUKOB;
NapajyieIbHOCTh U NEPHEHAUKYISPHOCTh MPSIMBIX, Yol
MEXIYy TNpPSIMBIMH, CHUMMETPHS OTHOCHUTEIBHO TOYKH U
NpsIMOM; JIJIMHA, PAcCTOSHHE, BEIMYMHA Yyria, IUIOLIAlb,
nepUMETP.

HUcnoan3oBarh (opmyJibl: mepuMeTpa U IUIOMIAAN
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TUIOHIAJAN KpyrTa,
00BEMa MPSAMOYTOJIBLHOTO Mapalljiesienumneaa.

OnepupoBaTh NOHATHSMH: TPSMOYTrOjbHAas cHUCTEMaA
KOOpJIMHAT, BEKTOP; MCHOJb30BATh 3TU TOHATUS IS
MPE/ICTABJICHUS JIAHHBIX W PEILIEHUs 3aJlay, B TOM YHUCJE U3
IPYTUX y4eOHBIX MPEIMETOB.

Pemiate 3agayM Ha TIOBTOPEHHE OCHOBHBIX IIOHATHH,
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BekTops!l Ha IIIOCKOCTH.

WJUTIOCTPALIMIO CBS3EM MEXAY pPa3IMYHbIMU YacTsAMM Kypca.
Bei0upars MeTox [71s peleHus 3a/1a4u.
PemrarTn 3aga4m U3 MOBCEJHEBHOM )KU3HU.

TEMATHUYECKOE IVIAHUPOBAHUE YUEBHOT'O KYPCA «BEPOSITHOCTH I CTATUCTHUKA»
(TI0 TOJIAM OBYYEHUS)

7 kaacc (He MeHee 34 1)

Ha3zBpanue
pasnena (TemMbl)
(umcy10 Yacom)

OcHoBHoOe coepskaHue

XapakTepucTHKA 1eATeJbHOCTH 00y4arouxcs

IIpencraBienue
JTAHHBIX
(7 9)

[IpeacraBnenne maHHBIX B Tabnunax. [IpakTudeckue
BBIUMCIICHUS 10 TaOJWYHBIM JaHHBIM. l3BrnedeHue u
uHTeprpeTanuss TabauuHbIX AaHHbIX. [IpakTuyeckas paboTa
«Tabnuus.

I'padnueckoe mpencraBieHUE [aHHBIX B BHAE KPYrOBBIX,
CTOJOMKOBBIX (CTONOYATHIX) MuarpaMM. UTeHHe U MOCTpOeHUE
nuarpamm. [Ipumepsl neMorpapuieckux guarpamm.
[TpakTruyeckas pabota «J{uarpaMmbi».

OcBauBathb Ha 0a3oBoM YPOBHe CIoco0bI
MPEJICTABICHHS CTATUCTUYECKUX TaHHBIX W YHUCIIOBBIX
MacCMBOB C IOMOUIbIO TaOJMUIl M JAMAarpaMMm C
UCIOJIb30BAHUEM  aKTyaldbHBIX W BAXKHBIX JIaHHBIX
(memorpaduueckue JTaHHBIC, MIPOU3BOJICTBO
MIPOMBIIUIEHHON M CEIbCKOXO3SMCTBEHHOM NPOMYKIUU,
OOIIIECTBEHHBIC U TIPUPOIHBIC SBIICHHUS ).

M3yyars Metoabl paboThl C  TAONUYHBIMH |
rpad@UyecKUMU TPEICTABICHUSAMHU JaHHBIX C MOMOUIBIO
U(POBBIX PECYpPCOB B XOZE MPaKTHUECKUX padoT (c
HaIPaBJISIONICH TOMOIIIBIO).
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OnucareabHas
CTATHCTHKA
8 4)

Yucnossie Habopbl. CpenHee apudMeTHIecKoe.

Menuana 4icioBoro Habopa. Y CTOMYMBOCTh MEIHAHBI.
[TpakTuueckas paborta «CpeqHue 3HAaUCHUSD.

HauGonbiiee 1 HauMeHbIIIee 3HAUSHUS YHCIIOBOT0 Habopa.
Paszmax.

OcBauBaTh Ha 0a30BOM YpPOBHE MOHSITHS: YUCIOBOM
Habop, Mepa IEeHTPAITbHOW TEHIEHIIMU (Mepa IIeHTpa), B
TOM YHUCIIE CpeliHee apudmMeTnyeckoe, MeIMaHa.
OnuchiBaTh CTaTHUCTUYECKHE JAHHBIE C TIOMOIIBIO
cpenHero apu(MeTH4ecKoro u Meauanel. Pemars 3amaun
(c wWCcTmoJb30BaHUEM 3PUTEIBHON HATJAIHOCTH H/WIN
BEepOATHLHOM OTTOPHI)

HN3yyarTh cBoOiicTBAa CpPEIHUX, B TOM YHUCJIE C MOMOIIBIO
U(POBBIX PECypcoB, B XOJ€ MPaKTHYECKUX pabot, (c
HaIpaBJIAIOIIEH TOMOIIBIO).

OcBauBaTh Ha 0230BOM YpPOBHE MOHATHS: HauOOJIbIIECE
Y HaMEHbIIIee 3HAYCHUS YHCIOBOTO MAaCCHBA, pa3Max.
Pematpb 3apaum Ha BBIOOp crioco0a omuMcaHUs JaHHBIX B
COOTBETCTBUM C TPUPOJOM  JAaHHBIX U  LEIIMHU
WCCJICTOBAHMS C HAITPABIISIONIEH TTOMOIIIBIO.

Cayuaitnas
U3MEHYHBOCTh
6w

Cnyuatinas usmenuugocms (npumepwol). Yacmoma 3nauenuii 8
Mmaccuge daunvix. I pynnuposka. I'ucmozpammol.
IIpakmuyeckas paboma « Cryuaiinas usmMeH4Uu8oCmb).

Oceausamv NOHAMUA. YACMOMA 3HAYEHUU 6 MACCUBe
OAHHBIX, 2PDYNRUPOBKA OAHHBIX, 2UCTNOZDAMMA.

Cmpoumb cucmoepammul no 0opasyy

Oceausamsv cpaguueckue npeocmasieHusi pazHvix U008
CYYAUHOU UBMEHYUBOCU, 6 MOM YUCIe C HOMOWbLIO
YughposwvIx pecypcos, 8 xo0e NPAKmuueckol pabomol.

BBenenue B
Teopuio rpa¢gos
(4 9)

I'pag, sepwuna, peopo. Ilpeocmasnenue 3a0a4u ¢ NOMOUbIO
epaga. Cmenensv (8anenmnocms) gepuiunvl. Hucio pébep u
cymmapuas cmeneHnv gepuwiun. Llenv u yuxn. Ilyme 6 epage.
Ilpeocmasnenue o ceéasznocmu epaga. Ob6xo00 epagha (3iirepos
nyms). Ilpedcmasnenue 06 opueHmupo8anHvIx epagpax.

Ocsausams nonamusn: zpag, eepwuna epaga, peobpo
epagha, cmenens (8aneHMHOCMb GEPUIUHDBL), YeNb U YUKIL.
Ocsaueams nonamus: nymo 6 cpage, 311epos nymo,
00x00 epacgha, opuenHmuposarHulil epag.

Oobcyxncoamv pewenue 3a0ayu HA NOUCK  CYMMBbI
cmenenell gepuiun 2paga, Ha nouck odoxooa epaga, Ha
noucKk  nymeti 8  OpUEHMUPOBAHHBIX  2pagax ¢
HanpaesAwen NoOMoubio.

Ocsaueamv cnocodwvl npeocmasnenuss 3a0ay u3 Kypca
aneebpul, 2eomempuu, meopuu 6epoAMHOCmen, Opyeux
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npeomemos ¢ nomowplo 2pagpos (Kapmoi, cxembl,
aneKkmpuieckue yenu, QyHKYUOHAaIbHble COOMEEmcmausl)
HA NpUMepax.

BepositHOCTB M

Cryuauinsiii onolm u cayuainHoe coovimue. Beposmuocmo u

Oceaueamv nonamua. CIY4aHbIl ONblmM U CIAVYAlHOE

4yacToTra yacmoma cobvimus. Ponb manoseposmuvix u npakmuyecku | cobvimue, MAl08epoamuoe u NPaKkmuiecku 00CmosepHoe

CJIy4YaiHOro 00CmoBepHbIX cobbiMuUll 8 npupooe u 8 oouecmee. Monema u | coovimue.

coOBbITHA USpanbHAs KOCMb 8 Meopul 8epOoSmMHOCMell. H3yuamo 3nauumocmev MAN08EPOAMHLIX COOLIMULL 8

4yv) Ipaxmuueckas paboma « Yacmoma evinadenus opaay. npupooe u obujecmee HA BANCHBIX Npumepax (asapuu,
HecuacmHvle cuyyau, 3awuma NepCOHANILHOU
unghopmayuu, nepedaia OAHHHIX).
H3yuamo ponv Kiaccuueckux 6eposmHOCMHbIX MoOenel
(Monema, uepanbHas KOCMy) 6 meopuu 8epOSMHOCMELL.
Habnwoame u uzyuamev uacmomy cooblmuii 8 NpoCmvix
IKCHEPUMEHMAX, 8 MOM HUcie ¢ NOMOWbIO YUPPOBbix
Pecypcos, 8 xooe npaKkmuuecKkol pabomeol.

O06o00menue, IIpencraBnenne  maHHbIX.  OmnmcarenpHas — craTUCTHKA. | IIOBTOPATH M3ydeHHOE U BBICTPAMBATh CUCTEMY

KOHTPOJIb BeposiTHOCTB c1y4aiiHOTO COOBITHSI. 3HAHUMU.

(54) Pemars 3agaum Ha npeiCTaBICHUE U ONMCAHUE JAHHBIX C

IIOMOIIBI0 U3YYEHHBIX XapaKTEPUCTUK C HAIPABIAIOLICH
HOMOILBIO.

O06cyxnaTn NpUMepbI CIIy4alHBbIX COOBITHH,
MaJIOBEPOSATHBIX ¥ IPAKTHUUECKU TOCTOBEPHBIX CIIy4alHbIX
COOBITHI, UX POJIM B IPUPOJIE U KU3HH YeTIOBEKA

8 kiacc (He meHee 34 4)

Ha3Banmue
pa3nena (TeMbl)

OcHoBHoOe cofepskaHue

XapakTepucTHKA 1eATeJbHOCTH 00y4arouxcs

83




(4uCy10 4acoB)

IloBTOpPEHME
Kypca 7 kjacca
(44)

IIpencraBnenne  maHHbIX.  OmnucarenbHas — CTaTHCTHUKA.
Crnydaiinast u”3MeHYuBOCTh. CpeiHue YuciIoBOro Habopa.
Caydaitabie coObITHs. BepostHocTu u yactothl. Knaccuueckue
MO/JIEJIN TEOPUU BEPOSITHOCTEN: MOHETA U UrpajibHasl KOCTb.

IToBTOpATE MH3y4eHHOE M BBICTPAUBATH CUCTEMY
3HaHUMU.
Pemats 3agaum (Mo BHM3yaJbHOHM omope) Ha

Mpe/ICTaBJIeHHEe U ONHCAHWE JaHHBIX
M3YYECHHBIX XapaKTePUCTHUK.

Pemars 3agaum (Mo BH3yaJbHOH omope) Ha
Mpe/ICTaBJICHUE TPYNIUPOBAHHBIX JAHHBIX M ONHMCAHUE
CIIy4ailHOM U3MEHYUBOCTH.

Pemate 3amauu (Mo BuU3yaJIbHOWl  omope) Ha
oTpe/IeJICHUE YaCTOThI CIyYaliHBIX COOBITHI, 00CYKICHUE
IPUMEPOB CIIy4allHBIX COOBITUH, MallOBEPOATHBIX H
MPAKTUYECKU JOCTOBEPHBIX CIy4allHBIX COOBITHIL, X POJIH
B IIPUPOJIE U )KU3HU UEJIOBEKA.

C IIOMOIIBIO

OnucareapHasn Omgxnonenus. Jucnepcus uucnogoeo nabopa. Cmanoapmuoe | Oceausamv noHaAmMuUA: Oucnepcus U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHeHUe YUCL08020 Habopa. /luazpammbl pacceusaHus. OMKJIOHEHUe, UCNONIb308AMb MU XAPAKMEPUCTMUKU O
PacceuBanue ONUCAHUS PACCEUBAHUA OAHHDIX.
JAHHBIX Yuacmeosamv ¢  obcyymcoenuu  cunomeszvt 00
4 4) omcymcmeuu  UnU  HAIUYUU - C8A3U N0 OUASPAMMAM
pacceusanus.
Cmpoums oOuazpammvl pacceueanus no UMEIOUWUMCS
OaHHLIM, 8 MOM UYUCle C NOMOWbIO KOMNblomepa (nocie
COBMECMHO20 AHANU3A).
MHno:xecTBa MHosecTBO, noaMHOXkecTBO. Onepanun Haj MHOkecTBaMH: | (OcBamBaTh MOHSITUSI: MHOXECTBO, SJIEMEHT MHOXECTBA,
49) o0beaUHEHUE,  IepecedeHue,  jomonHeHue.  CBOMCTBA | IMOJMHOXECTBO.
oreparuit Hajl MHO>KECTBaMU: MEPEMECTUTENbHOE, | BBINOJIHATH onepanumn Haj MHO’KECTBaMM:
COUETATEIBHOE, PACTIPEAEIUTENBHOE, BKIOUECHHUS. o0beIMHEeHNE, TIepeceueHne, TOMoIHEHHE (10 00pasiy).
I'paduueckoe npeacTaBIeHUEe MHOXKECTB. Hcnoab3oBath CBOIiCTBa: MIEPEMECTUTEINIBHOE,
coYeTaTeslbHOe, pacHpeleNUTeIbHOe, BKIIOYEHUS (C

HCIOJIb30BAHNEM BU3YaJIbHOM OMOPBI).
Hcnoab30BaTh rpaguueckoe MpeACTaBICHUE MHOMKECTB
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IIPU ONUCAaHUM PEAIbHBIX IPOLECCOB U SBJICHUH, IpU
pelIeHNH 3a/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U KypCOB
(C MCTIOIb30BaHUEM BU3YAJILHOM OTIOPHI).

BepositHOCTB
CJIy4aiiHOT 0
co0bITUSA

(6 1)

DneMeHTapHbIe COOBITHSL. Crnyuaiinble COOBITHSL.
braronpusiTcTByronme aneMeHTapHbie coObITHS. BeposTHOCTH
coObITnii. OTBITEI ¢ PaBHOBO3MOXXKHBIMHU  3JIEMEHTAPHBIMU
coObITHsIMH. CTy4aiiHBINA BBIOOD.

[TpakTrueckas padora «OMNBITH ¢ PABHOBO3MOXHBIMH
AIIEMEHTAPHBIMH COOBITUSIMI.

OcBauBatp Ha  0a30BOM  YpPOBHe  INOHSATHA:
dJIEMEHTAapHOE COOBITHE, CIydyalHOe COOBITHE Kak
COBOKYITHOCTbh ~ OJIArONPUSATCTBYIOIIMUX  3JIEMEHTApHBIX
COOBITHI, PABHOBO3MOXKHBIE AJIEMEHTAPHbIE COOBITHSI.
PemaTh 3a1a4u Ha BHIYUCIICHUE BEPOSTHOCTEH COOBITUI
M0 BEPOSTHOCTSIM DJIEMEHTAPHBIX COOBITHMA CITy4aifHOTO
OmbITa (C MCIOJIb30BAaHUEM 3pUTEIBHONH HArIsIHOCTH
u/unu BepOaIbHOM OTIOPHI).

PemiaTh 3a1a4M Ha BBIYMCICHHE BEPOSITHOCTEH COOBITUI
B ONBITAX C PABHOBO3MOXHBIMU  DJIEMEHTaPHBIMHU
COOBITHUSIMH, B TOM YHCJIE C MOMOIINBIO KOMIbioTepa (C
UCIIOJIb30BAaHUEM  3PUTEIBHOW  HArJISAHOCTH  W/WUIHU
BepOAJIbHOM OTOPEI).

I[IpoBoaANTL U M3Y4YaTh ONBITHI C PAaBHOBO3MOXKHBIMH
AIIEMEHTAPHBIMHU COOBITUSAMH (C HCIIOJIb30BAaHHEM MOHET,
UTPATHHBIX KOCTEH, ApYyTUX Mo/ieIei)
B XOJIc TMPaKTHYECKOW paboThl (C HCIOIb30BaHHEM
BU3yaJIbHOW OTIOPHI).

BBenenune
Teopuio rpagos
(4 9)

B

lepeso. Cesoticmea  Oepesa:  eOUHCMBEHHOCMb  NYmMU,
Cyuiecmeosanue BUCAYel BePUIUHbI, CBA3b MeNCOy YUCTIOM
sepuiun u yuciom pébep. Ilpasuno ymuodcenus.

Ocseaueamb nonamusa: Oepeso KAk cpag Oe3 yuxia,
sucsauan sepuwiuna (1ucm), 6emev depesa, nymo 6 oepese,
Juamemp Oepesa.

H3yuamo ceolicmea Oepesa: cyujecmeosanue eucsyell
BEPUIUHDI,  €OUHCMBEHHOCMb  NYMU  MeHCOy  08YMs
BEPULUHAMU, CB5A3b MENHCOY YUCIOM GEePUIUH U HUCTIOM
pébep.

Yuacmeoseams ¢ oocyrncoenuu pewienus 3adauu Ha nouck
U nepeyucieHue nymei 6 oOepege, OnpeoeieHue Yucid
sepuiur unu pébep 6 depese, 00X00 OUHAPHO20 Oepesa, 6
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mom vucie C npUMeHEeHuem npasuld YMHONCEHUA.

Cayuaiinbie
coObITHA
@)

IIpomueononooscnoe  cobvimue.  Juacpamma  dilnepa.
Obveounenue u nepecewenue coovimui. Hecoemecmuvie
coovimus. @opmyna crodxcenus eeposmuocmet. Ilpasuno
VMHOJMCEHUsl  8eposimHocmell.  Ycliosnas — eeposmuHocmo.
Heszasucumvle  coovimus.  [Ipeocmaenenue  cayuaiHoeo
9KCnepumMeHma 6 gude oepesd.

Oceaugeamv nouamua: 63aUMHO NPOMUBONOLONCHbLIE
cobvimus, onepayuu HA0 cooblmusIMU, 00beOuHeHue u
nepeceuenue coovimui, ouazpamma Jinepa (Jirepa—
Benna), coemecmuvie u necoemecmuvie coobimusl.
H3yuams meopemvl 0 6eposmHocmu 00beOUHeHUs. 08YX
cobvimutl (Ghopmynvl crodcenus 6epossmuocmetl).
Yuacmeoeamyv 6 oocyrscoenuu pewenusa 3adauu, 6 mom
yycie meKcmosvle 3a0a4u Ha onpeoenenue 6eposmuocmeti
00veouHeHusi U nepeceveHus COObLIMUL ¢ NOMOUBIO
yucnogol  npamotl, ouazpamm  Jurepa,  opmyasl
CIIOJHCEHUS 8EPOAMHOCTNE.

Ocesaueamp noHAmMuUA: npasuio VMHONCEHUS
geposimHocmell, YCl08HAsL 8EPOSMHOCMb, He3A8UCUMbLe
coObImus 0epeso CyYalHo20 onvima.
H3yuams  ceoiicmea  (onpedenenus)
cobvimuii.

Yuacmeoeamsv ¢ oocyncoenuu pewenusa 3adauu Ha
onpeoeneHue u UCNOIb308AHUE HE3ABUCUMBIX CODbIMULL.
Yuacmeoeamsv 6 oocyncoenuu pewenusa 3adauu Ha
NOUCK BEPOAMHOCMEU, 6 MOM HYUCle YCIOBHbIX, C
UCnoIvb308anuem depesa Ciy4atiHo20 Onblmd.

He3a6ucuUmvlx

O0600menue,
KOHTPOJIb
(4 4)

[IpencraBnenne nannpix. OnucarenpHas cratuctuka. ['padel.
BepostHoCTh CIIy4aiiHOT O COOBITHSI. DIIEeMEHTHI
KOMOWHATOPHKHU.

IloBTOpATH U3YYCHHOE ¥ BBICTPAUBATH CHCTEMY
3HAHUM.

PewmaTs 3aga4u Ha pe/ICTaBICHNUE U ONIMCAHUE TAHHBIX C
MTOMOLUIBIO M3YYEHHBIX XapaKTePUCTUK (c
MCIOJIb30BAaHUEM BU3YAIIbHOH OTIOPHI).

Yuacmeosamv 6 o6cyyicoenuu pewenua 3anaum c
MpUMEHEHHEM TpadoB.

Pemats 3agaum  Ha  HAXO0XJACHHE  BEPOSTHOCTHU
CIIy9aifHOTO COOBITHSI 10 BEPOSITHOCTSM 3JIEMEHTAPHBIX
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COOBITHIA, B TOM YHCIIE B OINBITaX C PaBHOBO3MOKHBIMHU
3JIEMEHTapPHBIMU COOBITHUSAMH (C BU3YaJTLHOMN OIOPOHA).
Yuacmeoeamv 6 oocyrcoenuu pewenusn 3anaum Ha
HaXO0XJICHUE BEpOSTHOCTEH 0ObEeIUHEHHS U TepeceueHus
COOBITHIA, B TOM YHCIIE HE3aBUCHMBIX, C UCIIOJIb30BAHUEM
rpauYecKux TMPEACTaBICHUNA U JepeBa CIy4yaiHOTO
OTIBITA.

Yuacmeoeamv 6 oocyicoenuu pewenusn 3anaum Ha
MepeyrciIieHne KOMOMHAINH (Yrcia mepecTaHOBOK, YUCIIa
COUCTaHWii), HA HAXOXICHUE BEPOATHOCTEH COOBITHUH C
MPUMEHCHHEM KOMOWHATOPHKH, B TOM YHCIE C
MCIOJIb30BaHUEM TpeyroyibHuKa [lackans.

9 kjaacc (He MmeHee 34 1)

Ha3zBpanue
pasnaesa (TemMbl)
(4ucy10 4acoB)

OcHoOBHOe coiep:KaHue

XapakTepucTHKA AeSITeJIbHOCTH 00yYAKO M XCS

IloBTOpPEHME IIpencraBnenne  maHHbIX.  OmnucarenbHas — CTaTHCTHUKA.
Kypca 8 kiacca Onepaumu Hajx coObITHSAMU. He3aBHCUMOCTD COOBITHIA.
(4 4)

IloBTOpATH U3y4YeHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

PemaTh 3aga4m Ha npeCTaBlIeHUE U ONMCAHUE JaHHBIX.
Pemiatp 3aaud  Ha  HAXOXKIEHHUE  BEPOSITHOCTEH
OOBEIMHEHUS U TEPECEYCHHS] COOBITUH, B TOM YHCIE
HE3aBHCUMBIX, C  HCIOJb30BaHHEM  TIpapuUecKux
IIPEACTABIICHUH U IepeBa CIIy4alHOTO OIIBITA.

Pemartp 3amaum Ha mepeuyrciIcHUE KOMOWHAIUK (ducia
MEepPEeCTaHOBOK, YHWCJIAa COYETAaHUH), HAa HaXOXKICHHE
BEPOSTHOCTEH COOBITHI C TPUMEHEHHEM KOMOMHATOPHUKH,
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B TOM YHCJIC C UCITOJIb30BAHUCM TPCYT'OJIbHUKA ITackans

DJ1eMeHThI
KOMOMHATOPUKH
(4 9)

KomOunatopnoe mnpaBuwino ymHOxeHus. IlepectanoBku.
®aktopruas. CodeTaHus W YUCIO COYETaHWH. TpeyeonvHuk
Ilackansa. llpaktuyeckas pabota «BpluuciieHne BEpoOsITHOCTEN
C HCTOJb30BAaHHUEM KOMOMHATOPHBIX (PYHKIMHA AJIEKTPOHHBIX
Ta0JIUI.

OcBauBarb Ha  0a30BOM  ypPOBHe  TIOHSITHA:
KOMOMHATOpPHOE MPAaBUJIO YMHOXKEHUS, YIOPSIOYEeHHas
napa, Tpoiika 00bEKTOB, IEPECTAHOBKA, (hpaKTOPHAIT YK CIIA,
codeTaHue, YuCII0 COUeTaHui, mpeyzonvruk Ilackans.
Pemiate mpocreiilmue 3agaud  Ha  MEPEUHCIICHUE
YIIOPSIOYCHHBIX AP, TPOCK, IEPEUNCIICHUE IEPECTAHOBOK
U COYETaHHM >JEMEHTOB pa3IMYHBIX MHOXECTB (1O
o0pasiy).

Pemiate, mpocreiimve 3agauyM Ha TNPUMEHEHHUE 4YHUCIA
coyeTaHuil B anredpe (COKpaméHHOEe YMHOKEHHE, ONHOM
HeroToHa) (¢ HampaBSIONIEH MOMOIIBIO).

Pematb, mnpumeHsii KOMOMHATOPHKY, 3aJaddl Ha
BBIUUCIICHHE BEPOATHOCTEH, B TOM YHCIE C MOMOIIBIO
AJIEKTPOHHBIX TAOJIUI] B XOJ€ MPaKTHUECKOW paboThl (¢
BHU3yaJIbHOW OTIOPOiA).

I'eomeTpuueckas
BEPOSATHOCTH
(44)

I'eomempuueckas seposmuocmo. Cnyuatinviii 6b100p MOYKU U3
@ueypvl Ha niockocmu, U3 OmpesKa, uz Oyeu OKPY#CHOCHU.

Oceausamp nonamue 2eomempuiecKkol 6eposmHOCmU.
Yuacmeoeamv 6 oocyrscoenuu pewenusn 3aoauu na
HAX0JICOeHUe BEPOMHOCMEN 8 ONblMmax, NpeocmasumMblx
KaK 8b100p MOUYeK U3 MHO20Y20JIbHUKA, KpYy2d, Ompe3Ka uiu
0y2eu OKPYIHCHOCIU, YUCTIO8020 NPOMENHCYMKA

HcnpiTanns
bepnyanu
(6 4)

Ucnwiranue. Ycnex u Heygaya. Cepusi HICIBITAHUN 10 IEPBOTO
ycnexa. Mcneitanust bepryminu. BepositHocTu coObiTuii B
cepun ucnbiTanuii bepaymmm. IlpakTtuueckas pabdora
«HcnbiTanus beprymmy.

OcBauBaTp Ha 0230BOM YPOBHE NOHATHS: HCIIBITAHUE,
AJIEMEHTapHOE COOBITHE B HCIBITAHUH (YCIIEX U Heyaya),
cepusi HMCHBITAHWM, HACTYIUICHHME MEepBOro ycrexa
(Heynmaum), cepust UCTIbITaHUN bepHysm.

Pemiatp  mpocreiilnMe 3aJaYd  Ha  HAxXOXJICHUE
BEPOSITHOCTEH COOBITHI B CEPUU UCIBITAaHUH J0 MEPBOTO
ycrexa, B TOM YHCIIe ¢ MpUMEHEHUEM (POpPMYITBI CyMMBI
T€OMETPUUYECKON MPOTPECCUU (C OMOPOM Ha CIPABOYHYIO
UH(pOPMAIIHIO).

Pemats mpocreiimmue

33/1aYd = Ha  HaAXOXKIEHUE
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BEPOSITHOCTEH  AJIIEMEHTAPHBIX  COOBITUH B CEpHH
ucnbITaHUN bepHy/uiM, Ha HaXO0XKIEHUE BEPOSTHOCTU
ONpPEAENEHHOrO0 YHCIa YCHEXOB B CEPUU HCIBITAHUN
bepuymnnu (¢ BU3yanbHOM Omopoit).

N3yuath B X01€¢ NpaKTH4YeCKOil padoThl, B TOM YHCIIE C
MOMOIIBIO LU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnbiTaHui beprynnu

Cayuaitnas
BeJIMYHHA
6w

CnyyaliHass BeIWYMHA W pacHpeieeHue BEPOSITHOCTEH.
MaremaTuueckoe OXHUIAaHWUE MW JAUCHEpPCUs  CIydailHOU
BCIIMYHNHBI. HpI/IMepI:I MaAaTEMAaTHYCCKOIro OXUAaHUuA KakK
TEOPETUYECKOTO CPETHEr0 3HAYCHHUSI BETUUHHBDI.

[TonsiTre o 3akoHe OoybmKX unces. 3mepeHue BeposTHOCTEH
¢ nmomol1kko 4actoT. [IpumeHeHne 3aKkoHa OOIBIINX YHCEN.

OcBoutb Ha 0a30BOM YpPOBHe NOHATHSA: CiydaiiHas
BEJIMYHHA, 3HAUCHHE CIIy4aiHOM BEJIUYMHEI,
pacrpenesieHue BEpOsSTHOCTEM.

HM3yyarp u 00Cy:XIaTb NOpUMEPHl AUCKPETHBIX U
HENPEePhIBHBIX CIyYailHBIX BEJIMYMH (POCT, BEC YEIIOBEKA,
YHMCJIEHHOCTb HACEJICHUS, PYTHE U3MEHUYMBBIC BEJIMUNHBL,
paccMaTpuBaBIIUECS B KypC€ CTAaTUCTHKHU), MOJEIbHBIX
CIIy4allHBIX BEJIWYMH, CBA3aHHBIX CO CIIy4alHBIMHU
onbiTaMu (OpocaHue MOHETBI, WIPaJIbHON KOCTH, CO
CITy4aiHBIM BBIOOPOM H T. 11.).

OcBauBatph Ha  0a30BOM  YPOBHe  INOHSATHA:
MAaTeMaTUUYECKOE OXKUJAHUE CIYYaHON BEIMYMHBI KakK
TEOPETUUECKOE CPE/IHEE 3HAUCHHE, TUCTIEPCHS CITydalHOU
BEJIMYMHBI KaK aHaJIOT AUCIIEPCUU YUCIIOBOTO Habopa.
Pemats 3amauMm Ha BBIYMCIIEHUE MAaTEMATUYECKOTO
OKMJIAHHUS W  JUCIEPCUU JHUCKPETHOM  CIIy4aliHOU
BEJIMYMHBI 110 33JJaHHOMY pAaCIIpPENEICHUI0, B TOM YHCIIE
3aJay, CBSI3aHHBIX CO CTPAXOBAaHUEM U JIOTEpesiMH (C
HaIpPaBJIAIOILEH TOMOIIBIO).

3HAKOMHTBCSI C MaTeMaTU4YECKUM OXHUIAHUEM U
JUCIIEPCUEN HEKOTOPBIX pacIpeNelleHuld, B TOM 4HCIIE
pacrpeneneHus Ciry4aiHON BEIMYUHBI «YHUCIIO YCIIEXOB» B
CepuU UCTbITaHUI bepHyr.

M3yyars 4yacToTy cOOBITHA B  MOBTOPSIOIIMXCS
CJIy4alHBIX OIBITAX KAK CIy4alHYIO BEJIINYUHY.
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3HAKOMHMTBLCSI C 3aKOHOM Oousbimux uucen (B dopme
bepuymnu): npu  OONBIIOM 4YHCJIE OMBITOB YacToOTa
coOBITHS OJIM3KA K €T0 BEPOSITHOCTH.

Pemathb 3a1a4n Ha U3MEpPEHUE BEPOSITHOCTEH C TOMOIIBIO
4acToT (C HAIPABJISIFOIIEH TTOMOIIIBIO).

OO0cy:k1aTh POJIH 3aKOHA OOJBIINX YHCET B 000CHOBAHUU
YaCTOTHOTO METOJ[a U3MEPEHHUS BEPOSTHOCTEH.
OO0cyxnaTh 3aKOH OOJBIIMX YHCEN KaK IPOSBICHUE
CTaTUCTHYECKOW YCTOMYUBOCTU B U3MEHUMBBIX SIBICHUSX,
poNib 3aKoHA OOJIBIIUX YHCENT B MPUPOAC U B KU3HU
YeJI0BeKa.

O0o0011eHue,
KOHTPOJIb
(10 )

[IpencraBnenue  JaHHBIX.
BepositHOCTB CIy4aitHOTO COOBITHSI.
KoMOuHaTopukH. CirydaliHble BETMUUHBI U pacTIpe/IeTICHHUS.

OmnucarenpHas  CTaTHUCTHKA.
OJIEMEHTEI

IloBTOpPATH H3y4eHHOE U BBICTPAMBATL CHCTEMY
3HaHUMU.

PemaTes 3a7a4u Ha NIPECTaBICHUE U ONMCAHUE JAHHBIX.
PemaTts 3a1a4u Ha HaXOXJICHHE BEPOSTHOCTEH COOBITHIA,
B TOM 4YHCIE B OINbITaX C PaBHOBO3MOXXHBIMU
3JIEMEHTapHBIMU COOBITUSIMH, BEPOSITHOCTEN
OObEIUHEHNUS U MEepeceueHus] COOBITHM, BBIYUCIATH
BEPOSITHOCTH B OIIBITAX C CEPUSMU CIIyYaWHbIX UCIIBITAHUN
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