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[HOACHUTEJIbHAA 3AITNCKA

[Ipumepnast pabouass mporpamMma IO MaTeMaTHKE s OOydJarolIuxcs C
3a/iepKKOil neuxumyeckoro passutus (manee — 3I1P) Ha ypoBHE OCHOBHOTO 0OILETO
oOpa3oBaHus TOATOTOBJIEHA Ha oOcHoBe DenepalibHOrO0 TrocyJapCTBEHHOTO
o0pa3oBaTeILHOTO  CTaHJApTa OCHOBHOro obmero oOpaszoBanus  (IIpukas
Munnpocsemenuss Poccum ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunuctepcTBoM roctuiuu Poccuiickoit deneparuu 05.07.2021 r., per. Homep 64101)
(manee — ®I'OC O0OQO), [IpumepHOIl aganTUPOBAHHON OCHOBHOM 00pa30BaTEIbHOM
OporpaMMbl  OCHOBHOTO 00I1Iero o00pa3oBaHMs OOyd4arouuxcs ¢  3aJep>KKOU
NCUXUYECKOro pa3BuTus (onoopeHHou pemenueM ®YMO no obiieMy o0pa3oBaHUIO
(mpotokon ot 18 mapTa 2022 1. Ne 1/22)) (nanee — [TAOOIT OOO 3I1P), ITpumepHoit
paboueil mporpaMmmMbl OCHOBHOTO 00111ero o0pazoBaHus 1o npeaMery «MaremaTtuka,
[IpumepHOIi TporpaMMbl BOCHHUTAHHS, C YYETOM paclpeiesieHHBIX IO KiIaccaM
pOBEPSIEMBIX TpeOOBaHUI K pe3yiabTaTaM OCBOCHHs ATAaNTHPOBAHHOW OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs OO0Y4aIOUIUXCS C
3aJIeP’)KKON TICUXUYECKOT0 pa3BUTHs. B pabodeid mporpamMme ydTE€Hb HICU U
nonoxxeHus: KoHmenmuu pa3BUTHS MaTeMaTHYECKOTO oOpa3oBaHus B Poccuiickoii
denepanum.

O61masi xapakTepucTHKA y4eOHOro npeamera «MaremaTuka

VYyeOnbiii mnpenmer «MaremMaTtvkay BXOAUT B TPEIMETHYIO 001acTb
«Marematuka ¥ uH(popMmaTuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIIBHOU
KyJIbTYpbl W JIOTHYECKOTO MBINUICHUS, (OPMHUPOBAHUIO YMEHHUS TMOJIb30BAThCS
ANrOpUTMaMH, a TaKXKE MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCETHEBHOW >km3HU oOywarommxcst ¢ 3[IP. VY4yeOHbIli mpeaMer pa3BUBaeT
MBIIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKIIMOHAIBHYIO TPaMOTHOCTD,
YMEHHUS  BOCHPUHMMATh WM  KPUTHYECKHM  aHAJIM3UPOBaTh  HH(OpMaIuio,
NPE/ICTABICHHYIO B Pa3IMYHBIX (pOpMax.

OOyuenue maTeMaTUKe MaéT BO3MOXKHOCTh pa3BuBaTh y oOydarommxcs ¢ 3I1P
TOYHYIO, PAIlMOHATBHYI0O W WH(OOPMATHBHYIO pedb, yYMEHHE OTOMpaTh Hambojee
MOJXOIAIINE SI3bIKOBBIC, CUMBOJUYECKHE, TpaduyecKue CpPe/CTBA NIl BBIPAKCHUS
CYXKJICHUH U HATJISATHOTO UX MPEACTABICHHUS.

Heo0xonuMpIM KOMIIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJKOBAHHUH
ABIAE€TCS OO0IIee 3HAKOMCTBO C METOJaMH  TIO3HaHUS  JACHCTBUTEIBHOCTH,
MPEICTaBICHNE O TIPEIMETE U METOAaX MaTEMATHKH, X OTIIMYUNA OT METOJIOB APYTHX
€CTECTBEHHBIX M TYMAaHUTAPHBIX HAyK, 00 OCOOCHHOCTSAX MPUMEHEHUS MATEMATHUKH
JUTSL pelieHus] HAyYHBIX W TPHUKIAIHBIX 3a7ad. TakuM 00pa3oM, MaTeMaTH4ecKOe
oOpa3oBaHre BHOCUT CBOH BKJIaJ] B (hOpMHUpOBaHKE 00IIEH KYIbTyphl UEJIOBEKA.

N3yuenne MareMaTWKu TakKe CIIOCOOCTBYET HSCTETUYECKOMY BOCIHUTAHHUIO
YeJIoBeKa, TOHWMAHHMIO KpPAacOThl M W3SAMIECTBA MAaTEMAaTUYECKHX PaCCyXKJICHHM,
BOCIIPHSITHIO TEOMETPUICCKUX (POPM, YCBOCHUIO UJIEU CUMMETPHH.



[Iporpamma oTpaxaeT coaep:kaHue oO0yudeHus mnpeamery «MaremaThka» c
y4eTOM 0COOBIX 00pa3oBaTeIbHbIX MOTpeOHOCTEN oOyvatonuxcs ¢ 3I1P. OBnanenue
y4eOHBIM IpeaMeToM «MaTtemaThka» IpeICTaBIISeT ONMPEAEICHHYIO CI0KHOCTh IS
yuamuxcst ¢ 3IIP. ¥V obyuwaromuxcs c¢ 3[IP naumbonee BbIpaxkeHbl OTCTABaHHS B
Pa3BUTHUU CJIOBECHO-JOTUYECKUX (OPM MBIIUICHUS, MOITOMY aOCTpakTHbIE U
OTBJICUCHHBIC KATErOpUHU UM TPYIHOAOCTYIHBI. B TOXXe BpeMs Mpu CHelUaTIbHOM
oOydyeHMH O0Oyd4arolmuecs MOTrYT BBIIOJHATH 3aJaHus 1o aiaroputMmy. OHu
BOCIIPUMMYHMBEI K TOMOIIM, MOTYT BBINOJHUTh MEPEHOC HAa aHAJOTUYHOE 3aJlaHHE
YCBOEHHOTO crocoba perieHusi. CHIDKEHHE Pa3BUTHUS MBICIHUTENIBHBIX ONEpaluil U
3aMEJIEHHOE CTAHOBJICHUE JIOTUYECKUX JEWCTBUM MPUBOASAT K HEIOCTATOYHOU
OCMBICJIEHHOCTH COBEpUIAEMBIX Y4YE€OHBIX NEUCTBHMA. Y 00y4arolUXCsl 3aTPyAHEHBI
CUYCTHBIC BBIUMCIICHMS, MPOU3BOAUMBIE B yMe. B TMHUCBMEHHBIX BBIUHUCICHUSIX OHHU
MOTYT TIPOMYCKaTh OJAWH U3 MPOMEKYTOUHBIX ImaroB. [Ipu paboTe ¢ 4YUCIOBBIMU
BBIPOKCHUSIMHA, BBIYMCICHUEM HMX 3HAYEHUS MOTYT HE YACPKUBATh MPABUIHHBIN
nopsaok aercteui. [lpu ynpoiuenuu, npeoOpazoBaHuu BelpakeHuid yuamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEIbHO MPHUHATH PEIIEHUE O IMOCIEAOBATEIBHOCTH BBIITOJIHEHUS
nevictBuil. KOHKPETHOCTh MBIIUICHHUS] OCJIOXKHSET YCBOCHHUS HaBBbIKA peEIICHUS
ypaBHEHUM, HEPaBEHCTB, CUCTEMbl ypaBHEHUN. MM MajoJ0CTYITHO COBEpIICHHE
00paTUMBIX OTIepaIuii.

Huzkuii  ypoBeHb  pa3BUTHUSI  JIOTUYECKUX  ONEpaluid, HeA0CTaToYHas
00OOIIIEHHOCTh MBIIUICHUS 3aTPYIHAIOT U3ydeHHe TeMbl «DyHKIMU»: 1pH
onpeneneHn  (QYHKIMOHATBHOM 3aBUCUMOCTH, TIPH OMNHCAaHUM TpaduUecKoit
CUTYallUU, UCTIONB3Ysl T€OMETPUUECKUH, anredpanyeckuii, GyHKIIMOHATBHBIA S3bIKH.
Hepenko yuwamiuecss He BUAST pa3HUIBI MEXKIY 00JAacThiO omnpenenaeHuss GyHKIUA U
00J1aCThIO 3HAYCHHUI.

Pemenue 3amay compspKeHO C TPYIHOCTSIMU OGOPMIICHUS KPAaTKOW 3amucH,
NIPOBE/ICHUS aHAJIW3a YCIIOBUA 3a]1a4M, BbIICJICHUS CYyIecCTBeHHOTro. O0yyJaromnmecs ¢
3[IP 3aTpymHstoTcs chenaTh YMO3aKIIOYEHHE OT OOIIero K YacTHOMY, HEPEIKO
BBIOMPAIOT  HEpaAlMOHAIBbHBIE CIMOCOOBI  pEelIeHUs, WHOTJa OrPAHHYMBAIOTCS
MaHUMYJSLHUSIMU C YUCTAMU.

I[Ipy wu3yyeHun reoMmeTpuueckoro wmarepuana oOyvatomuecs ¢ 3IIP
CTaJKUBAIOTCS C  TPYAHOCTbIO  JenaTh  JIOTMYECKUE  BBIBOJBI,  CTPOUTH
MocJe10BaTeNbHbIe paccyxaeHus. HenmpoyHble 3HaHUSI OCHOBHBIX TEOPEM F€OMETPUU
MPUBOJUT K OMMUOKAM B PEHICHHHM TeoMeTpuyeckux 3angad. OOyuaromuecs MOTYT
MOJMEHUTH (DOpMYITy, HETIPABUIBHO MPUMEHHUTHh TeopeMy. K cephe3HbIM ommdkam B
peumieHnd  3aJa4  NPUBOJAT  HEJAOCTATOYHO  PAa3BUThIE  MPOCTPAHCTBEHHBIC
npeacTaBieHus. VIM C0KHO BBIMOJHUTH YEPTEXK K YCIOBUIO, B TUCbMEHHBIX paboTax
OHM HE MOTYT IPUBECTH OOBICHEHUE K UEPTEKY.

To4HOCTb 3alIOMUHAHUS U BOCIPOU3BEICHHS YYEOHOT0 MaTepHraia CHUKEHBI 110
NpUYMHE CITA00CTH MHECTHYECKOM JEeATEeNIbHOCTH, CYXEHUs oObema MaMsTH.
Oo6yuatomumes ¢ 3I1P Tpebyercss Ooinbliie BpeMEHHM Ha 3aKpeIUICHHE Marepuana,
aKTyaJau3alus 3HaHUM 10 OMope MPHU BOCIIPOU3BEACHUMU.

Jl71s1 mpeooJieHust TPYAHOCTEN B U3y4eHUHU yueOHOTro npeaMera «MaTeMaTuka
HeoOXxoauMa ajanrtanus o0beMa U XapakTepa ydyeOHOro marepuana K
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MO3HABATEIbHBIM BO3MOXHOCTAM yuamuxca ¢ 3IIP. Cnenyer y4ueOHbIi MaTepual
MPENOJHOCUTh HEOOJBIIMMHU HOPLUAMH, YCIOXKHSAS €ro MOCTENEHHO, M3bICKHBATh
CcocoObl  ajanTalMi  TPYAHBIX  3aJaHUM, HEKOTOpble TEeMbl JaBaTh Kak
O3HAKOMMTEJIBbHBIE; UCKIIF0YATh OTAECIbHBIE TPYAHBIE JOKA3aTEIbCTBA; TECOPETUUCCKUN
Marepuail PEKOMEHAYETCA H3ydaTb B IIPOLECCE IPAKTUYECKON ACATEIBHOCTU I10
pemieHno  3agad.  OpraHudeckoe €OUHCTBO IPAKTHYECKOM M YMCTBEHHOMU
NESATENbHOCTH Y4YalllUXCSd Ha YpOKax MaTeMaTHKU CIOCOOCTBYIOT NPOYHOMY U
CO3HATEJIbHOMY YCBOEHHUIO 0a3UCHBIX MaTeMaTUYECKUX 3HAHUN U YMEHUM.

Hesn 1 3a1a4u n3y4eHus yueOHOro npeamera «MaremaTuka

[TpuoputeTHBIMU Yenssmu 0OydeHUsT MaTeMaTHKe B 5—9 Kiaccax sIBISIOTCS:

* (GopMHpOBAHUE IICHTPATBHBIX MATEMAaTUYECKHUX IMMOHATHH (YHUCIIO0, BEIWYWHA,
reoMeTpuiecKas durypa, nepeEMEHHas, BEPOSITHOCT, byHKIMA),
o0ecrneynBaromMnX MPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MAaTEMAaTHYECKOIO
obOpazoBanus ooydaromuxcs ¢ 3I1P;

* noasenenue odydarommxcs ¢ 311P Ha 1ocTynmHOM 7151 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATHUKH M OKPYKAIOIIET0 MUPA, TOHUMAHHE MAaTEMAaTHKHU KaK
4acTu 0OIIeH KyJbTYphl UEJIOBEUSCTBA;

" pa3BUTHE HUHTEIJICKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH 00ydarommxcs ¢
311P, mo3HaBaTebHON aKTUBHOCTHU, UCCIIEIOBATEIBCKUX YMEHUM, KPUTUYHOCTH
MBIIIJIEHUS, UHTEpeca K U3yUYEeHUIO MaTeMaTHKU;

* ¢dopmupoBanue (GYHKIMOHATBHOM MaTeMaTH4YeCKOW TI'PAMOTHOCTH: YMEHUS
pacmo3HaBaTh  MPOSIBIICHUS  MaTeMaTHYECKUX  TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peasIbHBIX JKU3HEHHBIX CUTYAlUIX U MPU U3YUSHUH IPYTUX
y4eOHBIX TIPEIMETOB, TIPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynHpoBaTh WX Ha A3BIKE MAaTEMAaTHKA M CO3/1aBaTh MaTeMaTHYECKHUE
MOJIETIM, TPUMEHATH OCBOCHHBIM MaTeMaTHUECKHH ammapaT [JIs peuieHus
IPAKTUKO-OPUEHTUPOBAHHBIX  3a]lad, HMHTEPIPETUPOBATH U  OICHUBATH
MOJTYYE€HHBIE PE3yJIbTATHI.

JlocTkenune 3TuX 11esield 00ecreuynBaeTCs PemeHUeM CISAYIONINX 3A0ay.

» ¢opmupoBaTh y oOydaromuxcs ¢ 3I[IP HaBeiku y4eOHO-ITO3HABATEIHHOM
JESTENBbHOCTU: TIJIAHUPOBAHWE pabOTHl, TMOWCK pAIMOHAIBHBIX MyTeH ee
BBITIOJTHEHUSI, OCYIIIECTBICHHUS CAMOKOHTPOJIS;

" CHIOCOOCTBOBATh WHTEIIEKTYATbHOMY pa3BUTHIO, (OPMHUpPOBATH KaudecTBa,
HEOOXOIMMBIE YEIOBEKY ISl TTOJIHOIIEHHOH JKU3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBIE MAaTEMATUUYECKON NEATETLHOCTH: SICHOCTH W TOYHOCTH MBICIH,
WHTYUIIMH, TPOCTPAHCTBEHHBIX MPEACTABICHHUMN, CIOCOOHOCTH K MPEOIOICHHIO
TPYAHOCTEM;

* ¢opMHpPOBATH KIIOYEBHIC KOMIIETCHIIMHM YyYaIllUXCsl B paMKax MpeIMETHOU
obnactn «MaTtemaTrka U HHQOpPMATHKAY;

" pa3BHUBATh NOHITUHHOE MbIILICHHS oOydaronuxcs ¢ 311P;



" OCYIIECTBIATH KOPPEKIUIO MO3HABATEIBHBIX MpoIieccoB oOyuatommxcs ¢ 3I1P,
HEOOXOMMMBIX JJII OCBOEHHS IMPOTPAMMHOTO MaTepuaja Mo ydeOHOMY
MpeIMeTy;

" TIpeaycMaTpHUBATh BO3MOKHOCTH KOMIICHCAITUU 00Pa30BaTEIbHBIX S(HHUITMTOB B
OCBOEHHUH TPE/IICCTBYIONIETO MPOTPAMMHOTO MaTepuaia y OOYyJaromuXxcs C
3IIP 1 HEeTOCTAaTKOB B UX MATEMATHYECKOM Pa3BUTHUU;

" chopMHPOBATH YCTOWUUBBIN HHTEPEC YUAIIUXCS K IPEAMETY;

" BBISIBJISITH M Pa3BUBATh MAaTEMATUICCKHE U TBOPUYECCKUE CTIOCOOHOCTH.
OcHOBHBIE JIMHUM COJEpKaHUs Kypca MaTeMaTuku B 5-9 kmaccax: «YHucma u

BBIUHCIICHUS», «Auredpa» («AnreOpandeckue BBIPAXKEHUS», «YPaBHCHUS W
HepaBeHCTBa»), «Dynkuum», «l'eomerpus» («['eomerpuueckue GUTYpHI U WX
CBOMCTBay, «/3MepeHne TeOMETPUUECKUX BEIUINHY), «BepOosSITHOCTh U CTATHCTHKAY.
JlaHHBIC TUHUU Pa3BUBAIOTCS MapaUICIbHO, KaXKaash B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJHAKO HE HE3aBHUCHUMO OJIHA OT JAPYroi, a B TECHOM KOHTAKTe H
B3auMojeiicTBud. Kpome »3Toro, ux oOBEIAWHSET JIOTHYECKas COCTaBISIONIAs,
TPAJIUIIMOHHO MTPUCYIIAs MAaTEMATUKE U MMPOHU3BIBAIOIIAS BCE MATEMATHUYECKUE KYPCHI
u conepxkatenbHbie TuHUN. ChopmynupoBanHoe B DenepaibHOM TOCYIaPCTBEHHOM
00pa30BaTeILHOM CTaHJAPTE OCHOBHOTO OOIIEro oO0pa3oBaHUs TPEOOBaHUE KYMETh
OTIePUPOBATH MOHATHUSIMU: OIPEICTICHIE, aKCHOMa, TEOpeEMa, I0Ka3aTeIbCTBO; YMEHHE
pacro3HaBaTh HMCTHHHBIC U JIOKHBIC BBICKA3bIBaHUS, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPUIIAHUS BHICKA3BbIBAHHIN OTHOCUTCS KO
BCEM KypcaM, a popMUpOBaHHE JIOTHUECKUX YMEHHUN pacIpeiesiieTcs Mo BCEM rojiam
oOy4eHHs Ha YPOBHE OCHOBHOTO 0OII[ero 00pa3oBaHMUs.

Cognepxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE NPEIMETHBIM peE3yibTaTam
ocBoenus [IpumepHoii paboueit mporpaMMbl, pacupeaeaEéHHbIM M0 rojJaM 00y4YeHus,
CTPYKTYPHUPOBAHO TaKMM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPHUHIIMITHATIBHBIM
BOIIpocaM  oOydaronigecs  OOpamaiuch  HEOJHOKPATHO, UYTOOBI  OBJIAJCHUC
MAaTEMAaTUYECKUMU TIOHATHSIMU M HABBIKAMH OCYIIECTBIISIOCH MOCIEA0BATEILHO U
MOCTYNATENbHO, C COOJIIOJICHHEM MPHUHIUIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHMS
BKJIFOUAJIUCh B OONIYI0 CHCTEMY MaTeMaTHYECKUX TMPEACTaBICHUN O0ydYaromuxcs C
3IIP, pacmmpsis u yrayomnss e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBs3U. OOIIue
e u3ydeHus ydeOHoro mpeamera «MaTtemaTuka» mnpejacTaBieHsl B [IpumepHoii
paboueil mporpaMmMe OCHOBHOTO 00IIIeTo 00pa3oBaHuUs.

Oco0enHocTH 0TOOPA M aganTAUMU YUeOHOr0 MaTepuaJia o MmaTeMaTuKe

OOyuenue ydeOHOMY mpenMery «MartemaThka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIBHBIX YCJIIOBHH JIJII YCBOSHUSI IPOTPAMMHOTO MaTepuaia 00yJaronuMucs ¢
311P. bonbiioe BHUMaHUE yAETISETCS OTOOPY y4eOHOTO MaTepuaia B COOTBETCTBUU C
MPUHITUIIOM JOCTYITHOCTH TPHU COXPAaHEHHWH 001mero 0a30BOTO YPOBHS, KOTOPBIN
JOJKEH 10 COAEPKAHUIO U 00BbEMY ObITh aJallTUPOBAHHBIM 7151 0Oyyatomuxcs ¢ 311P
B COOTBETCTBUM C HUX O0COOBIMH OOpa3zoBaTelbHBIMU MOTpeOHOCTsIMU. Clenyet
oOJsierynTh oOBNaJieHHe MatepuasioM oOyuatomumucs ¢ 3IIP mocpeactBoM ero
JETaTbHOTO OOBSICHEHUSI C CUCTEMATUYECKUM [MOBTOPOM, MHOTOKPATHOW TPEHUPOBKHU
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B MPUMEHEHUU 3HAHUM, MCMOJB3ys MPUEMbl aKTyaluzanuu (BU3yajbHas OIOpa,
MaMsATKa).

[IpumepHas nmporpamMma NpeaycMaTpUBACT BHECEHUE HEKOTOPBIX M3MEHECHUN:
yMEHbIIIEHHE 00beMa TECOPETUUECKUX CBEJICHHM, BBIHECEHHUE OTACIbHBIX TEM WIH
LETBIX Pa3/IesIOB B MaTEpHabI JJIs1 0030pHOT0, 03HAKOMUTEIHHOTO U3yUCHHUS.

N3menenus: nporpamMmmel B 5-9 Kiaaccax

Mamemamuxka ¢ 5 u 6 knaccax

B o03HakOMUTENBHOM IUIAHE PEKOMEHIYETCA M3y4YaTh CIEAYIOIIUE TEMBI:
«PuMmckass nHymepanusi», «PaBubie ¢uryps», «l{umunap, konyc, mapy», «Kyoy,
«lIpssmoyroneHbeIN Mapajurenenunen», «llepemernienue Mo KOOpAUHATHON MPSIMON»,
«Mopaynb uucnay, «UuciaoBele MPOMEXKYTKH»;, «Macmtadby (u3ydaeTcss B Kypce
«["eorpadus»); «M300paxxkeHne reomeTpuueckux (HUryp Ha HEJIMHOBAHHOM Oymare c
UCIOJb30BAHUEM  IIUPKYJIA, JIMHEWKH, YroJIbHUKa, TpaHcnoptupay, «JlinHa
okpyxHOCTH», «Ilmomane kpyra», «Ilapannensusie npsimbie», «lleprneHanKyIIpHbIE
npsMbiey», «OceBasi U LEHTpalibHAsl CUMMETPUN» (U3ydaeTcsl B Kypce reoOMEeTpun);
«beckoHeUHbIC TMEPUOIUYECKHUE JACCATUYHBIE ApoOu. JlecaTnuHOoe TPHUOIIKEHHE
OOBIKHOBEHHOM JApo0u» (M3ydaeTcst B Kypce ajireopsbl).

Cnenyer yMEHBIIWTH KOJMYECTBO YacOB Ha Clieayloliue TeMbl: «PelieHue
Joruueckui 3amau», «lnmHa otpeska», «lllkane», «PacnpenenurenbHblii 3aKOH
YMHOKEHUS», «3aMUCh MPOU3BEeHUS ¢ OYKBEHHBIMU MHOXKUTEIAMIY, «IlocTpoeHue
KoH(Urypanui U3 dacted MNPsSMON, OKPYKHOCTH Ha HEJIMHOBAHHOW W KJIETYATOU
oymare», «Jlenmurenu u kpatHbie. [lpusHaku nenumoctny, «Hambonpmuii oOuui
JeNUTENh U HauMEeHbIee olIiee KpaTHoe. J[eTuMOCTh CyMMBI U TMPOU3BEACHUS.
«IIpuBenenue npodbu K HOBOMY 3HaMEHaTEeN0», « HaxoxkeHue yacTu 1enoro 1 ueaoro
no ero vactu». «OKpyrieHue AeCcSITHUUHBIX Jpoleii». «Pemienue 3agad nepedopom
BCEX BO3MOXKHBIX BapuaHTOBY». «CocTaBlieHne OYKBEHHBIX BBIPAKEHUU IO YCIOBHIO
3aauny. BeicBOOOAMBINIMECS Yachl MOKHO HMCIIONB30BAaTh HA MMOBTOPEHME (B HaYaje U
KOHIIE Y4eOHOr0 To/1a), Ha u3y4eHne Hanboee TPYIHBIX U 3HAYMMBIX TeM: B V Kilacce
— Ha pelIeHre YpaBHEHUH, MpUBEIeHNE APOOH K HOBOMY 3HAMEHATENI0, YMHOXKEHUE U
JeJIeHUue JCCATUYHBIX ApoOei, m3MepeHue yriioB; B VI kiacce — JeHCTBHS C
MIOJIOKUTEIIbHBIMU U OTPULIATEIIbHBIMU YWCIIAMH, PELICHUE YPABHEHUH, CIIOKEHHUE U
BBIYMTAHHUE YHCETI, COJIEPIKAIINX TEIYI0 B IPOOHYIO YacTh, HA YMHOXEHUE U JICTICHHE
OOBIKHOBEHHBIX JIPOOCH.

Anzeopa

B o03HakOMHUTENIBHOM IUIAHE PEKOMEHIYETCA M3y4yaTh CIEAYIOIIUE TEMBI:
«ppaunonanbuble uyncna. JleiicTBuTenbHbIE Yncaa», «CpaBHEHUE AEHCTBUTEIbHBIX
yuces, apudMeTHYeCcKrue JCHUCTBUSA C JCHUCTBUTEIBLHBIMU 4uciIaMu», «Haxoxmenue
NpUOTMKEHHBIX 3HAYEHUH KBajgpaTHOro KopHs», «Teopema Buera», «Pemenus
YPAaBHEHUH TPEThEU U YETBEPTOM CTEIIEHEW Pa3I0KEHUEM HA MHOKUTENNY, «DyHKIHUA Y

=Vx u ee rpapux», «IlorpemrHOCTh M TOYHOCTH TNPUOTMKEHHsA», «UeTHble H
HeueTHble QYHKIUMY», «DyHKIMA y=x"», «DyHKIMsA y= ax’, ee rpad@uK ¥ CBONCTBA.
I'paduxu pynkumii y= ax® + N u y=a(x-m)?, «YpaBHeHHUE ¢ ABYMs HEPEMEHHBIMHU U €TI0
rpadguk», «I'paduueckuil cnocod perieHus CUCTeMbl ypaBHeHUI», «300pakeHue



YJICHOB apU(PMETUYECKON U T€OMETPUUECKOM MPOrpeccuii TOUKaMHu Ha KOOPAUHATHOU
IJIOCKOCTH. JIMHENHBIN U DKCIIOHEHIMANBHBIN POCT. CIOKHBIE ITPOLICHTHI.

CrenyeT yMEHBIIMTH KOJMYECTBO YAaCOB Ha HU3y4deHHE TeM: «DopMyinbD»,
«/lokazaTenbCcTBO TOXKAECTB», «JIMHEWHOE ypaBHEHHME C IBYMs HEU3BECTHBIMW,
«['paduk nuHENHHOrO ypaBHEHHS C ABYMS NEpeMEeHHbIMUY», «I'paduyeckoe pelieHue
JIMHEWHBIX YPABHEHUW U CHCTEM JIMHEMHBIX YpaBHEHUI», «CBONCTBA KBAJAPAaTHUHOU
GyHKIUNY.

BricBoOouBIIMECS Yachl PEKOMEHAYETCS HUCIOJIb30BaTh: JUIsl  JIy4llIel
npopaboTKu HamboJjiee BaXXHbIX TeM Kypca: «Pemenue ypaBHeHuil», «Pemenue
cUCTeM ypaBHeHUM», «CoBMeCTHbIE NEUCTBUA C Ipo0sMmu», «[IprumMeHeHue CBOWCTB
apu(pMETUYECKOro KBaJpaTHOTO KOpHS»; Ha TMOBTOpPEHHE, pelleHue 3ajad,
npeoOpa3zoBaHUE BBIPAKEHUH, a TAKKE Ha 3aKpeIJIeHUE U3YYEHHOI0 MaTepuania.

I'eomempus

CrenyeT OCHOBHOE BHUMAHHE YNIEJIWTh NPAKTUUECKON HAINpaBIEHHOCTH Kypca,
UCKJIIOYMB W YNPOCTUB HauMOOJee CIOXKHBIMA [JI1 BOCHPUATHUS TEOPETHUUECKHI
matepuas. Ha ypokax reomMeTpun HEOOXOJUMO MAaKCHUMAJIbHO HCIIOJIb30BaTh
HarJIsHbIE CpencTBa OOydeHHs, OOJbIle MPOBOAUTH MPAKTUYECKUX padoT C
ydauiuMucs, pemats 3agaud. CTpouTh penieHue 3aja4 Ipyu MOCTOSHHOM O0pallieHun
K HAarJsiTHOCTU — PUCYHKaM U YEpTeEKaMm.

O3HakoMUTENBHO AaTh TeMbl: «TeopeMbl M J0Ka3aTelIbCTBO. AKCHOMBI»,
«/lokazaTenbcTBO  OT MNPOTUBHOrO», «CyINIECTBOBAaHHE M  E€AUHCTBEHHOCTH
NEpPHEHIUKYIsApa K NpsaMon», «Merox reomerpuueckux Mecr», «Merox ynBoeHus
Meauanbe», «Teopema daneca u Teopema O MPONOPLUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyroibHUKay, «/I3MeHeHne TPUroHOMETpUYECKUX (PYHKIIMN IPU BO3pACTAHUU
yraa», «@PopMyibl U1 PaguycoB BIIMCAHHBIX M OIIMCAHHBIX OKPYKHOCTEU
NPaBUJIbHBIX MHOTOYTOJBHUKOBY», «YpaBHEHUE NpsAMOi», «JlBmxkenuey, «CBoilcTBa
IBIKEHUs», «TeopeMa 0 IPOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O NPOU3BEACHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaAPATE KACATEIbHON.

Crnengyer yMEHBIINTH KOJIMYECTBO 4YacOB Ha M3ydeHHE TeM: «CHMMETpHUYHBIE
¢urypsl. OCHOBHBIE CBOWMCTBA OCEBOM CUMMETpHUNY, «lleHTpanbHas CUMMETpUs»,
«ITapannensubiii mepenocy, «IloBopor», «llpeobpazoBanue momodusa. Ilomobue
COOTBETCTBEHHBIX 3JEMEHTOBY», «OCHOBHBIE 3aJa4l Ha MOCTPOCHHE C IOMOIIBIO
UAPKYJISI W JIMHEUKW», «JleKapTOBbl KOOpAMHATBI Ha IUIOCKOCTH», «Pemienue
TpeyroJbHUKOBY, «[lomobue purypy.

BricBoOoaMBIIIECS Yachl UCTIOIB30BATh HA PELICHHE 33]1a4 U [IOBTOPEHHUE.

Bepoamnocmb u cmamucmuxa

B cBA3u ¢ TeM, 4TO JNaHHBII KypC BBI3BIBAET HAMOOJBIIME CIOKHOCTH IS
oOyuatoutuxcsa ¢ 3IIP, cBsi3aHHBIE CO CHIKEHHBIM YPOBHEM Pa3BUTHs CIOBECHO-
JIOTUYECKOTO MBIIIEHUS, €r0 U3y4eHUE JOJDKHO CTPOUTHCS Ha 0a30BOM YPOBHE H
JOCTYIIHOM JJIsl Y4€HHKOB MaTepuasie. OCHOBHOE BHUMAHHE CIEAYET YACIUTH
pasznenaM, CBA3aHHBIMH C IIOBTOPEHMEM MPOMIAECHHOIO MaTepuana, yBEIUYUTh
KOJINYECTBO YNPAKHEHUM W 3aJlaHUM, CBSA3AHHBIX C IMPAKTUYECKOU JEATEIBbHOCTHIO
00yYaroIIUXCSl.



Heobxogumo nepecMOTpeTh COAEpkKAHME TEOPETHUECKOT0 Marepuaga MU
XapaKTep €ro M3JI0XKEHUsA: TEOPETUYECKUH MaTepuan IMPENOJHOCUTH B IIpOLEcCce
pelLIeHus 3a7a4y U BBINOJHEHMs 3aJaHUM HArAHO-IPAKTUYECKOIO Xapakrepa; He
TpeOOBaTh BHIBOJA W 3alIOMUHAHUS CIIOXHBIX (DOPMYJ, peUIeHUS HECTAHIAPTHBIX,
TPYAOEMKUX 3a1aHui. Psj TeM ciienyer u3yyaTb B 03HAKOMUTEIBHOM IUJIaHE.

[TpumepHas mporpaMMa IpeIoCTaBIsSeT aBTOPY paboyeit mporpaMMbl CBOOOTY
B paclpeieICHNH MaTepralia o 4eTBepTsAM (TpuMecTpam). Pacmpenenenrne BpeMeHH
HA M3y4YeHHE TEeM B TeYeHHE YYeOHOTO To/ia CaMOCTOSTEIBHO OIpeaeseTCs
o0pa3oBaTeIbHON OpraHU3aIMell U 3aBUCUT OT OCOOEHHOCTEH TPYMIBI 00YyJarOIINXCSI
¢ 3I1P u ux ocoObIx 00pa3oBaTEIbHBIX TOTPEOHOCTEH.

IIpumepHbIe BUABI AeATeabHOCTH 00ydyarmuxcs ¢ 3I1P, o0yciioBieHHbIC
0c00BIMH 00pa30BaTeJbHBIMH MOTPEOHOCTAMH M 00ecrieYnBaOIIUe
OCMBICJIEHHOE OCBOEHHE COAeP:KaHuM 00pa30BaHMsI M0 NPeIMeTy
«MaremaTuka»

Conepxanue BHJIOB JesTenbHOCTH obOyuarommxcs ¢ 3I1P ompenensiercs ux
0COOBIMU 00pa30BaTeIbHBIMU MOTPEOHOCTAMHU. [IOMUMO HIMPOKO HUCIOIB3YEMBIX B
OOII OOO o6uuMx 11 BceX 00ydaronuxcs BUAOB JACATEILHOCTH CIEIYET YCUIUTh
BUJIbI IEATEIILHOCTU CHielU(PUYIHBIC IS TAHHOW KaTeropuu JeTei, o0ecreurnBaronme
OCMBICJICHHOE€ OCBOCHHE COJIepKaHus oOpa3oBaHUsA IO TIPpEAMETY: YCHJICHHUE
MPEIMETHO-MIPAKTUYECKON JIESITEILbHOCTH C AKTUBHU3AIIMENW CEHCOPHBIX CHCTEM;
YepeJOBaHUE BHUJOB JCITEIBHOCTH, 3aJCUCTBYIOIIMX PA3JIMYHBIE CEHCOPHBIE
CHUCTEMBI; OCBOEHHUE MaTepHuaja C ONMOpPON Ha aJrOPUTM; «IOIIArOBOCTh» B U3YUYEHUU
Marepuaja; UCTIOJIb30BaHNE JIOMOJHUTEIFHON BU3yaIbHOM OMOPHI (CXEMBI, IIa0JIOHHI,
OTIOpHBIE TAOJIMIIBI); PEUYEBOM OTYET O TIpPoIecCe W Pe3ysIbTaTe JACATEIbHOCTH;
BBITIOJIHCHUE CIICIIUATBHBIX 3aJaHUM, O00ECIeUUBAIOIMNX KOPPEKIUIO PETYIISIUNA
y4eOHO-TT03HABATEIbHOMN JEATeIbHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3yJibTaTa.

[IpumepHas TemaThueckass M TEPMHUHOJOTMYECKas JIEKCMKAa COOTBETCTBYET
OOIT O0O0.

Jns oOyuaromuxcst ¢ 3[IP cymiecTBeHHBIM SIBISIOTCS NpPHEMBI PabOTHI ¢
JEKCUYECKUM MaTepuajaoM Io mpeameTy. IIpoBomurcst crenmainpHas paboTa I10
BBCJICHUIO B aKTHUBHBIA CIIOBAph OOYYAIONIUXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3y4yaeMble TEpMUHBI BBOJSATCS Ha MOJUCEHCOPHON OCHOBE, 00s13aTeIbHA BU3yAJIbHAS
MO/ICPIKKa, aJITOPUTMBI paOOTHI C OTIPEICICHUEM, OTIOPHBIE CXEMBI JIJIS aKTyaIu3aun
TEPMHUHOJIOT U H.

MecTto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B cootBerctBUM ¢ DenepanbHbIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOIO 0011ero oOpa3oBaHusi yuyeOHbIM mnpeameT «MaremaTuka
BXOJUT B IMpeAMETHYI0 obnacth «Maremarnka W HHQOpPMATUKa» U SIBISETCA
o0si3aTenbHbIM s u3yuyeHus. B 5-9 kiaccax yueOHbIi npenmet «MaTtemaTuka
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TPaJAMLIMOHHO HU3y4YaeTcs B paMKaXxX CIEAYIOUUMX y4eOHBIX KypcoB: B 5-6 kjaccax —
Kypca «Marematukay, B 7-9 kmaccax — KypcoB «Auredpa» (BKIOYas 3JIEMEHTHI
CTaTUCTHUKM M Teopuu BepoaTHocTed) u «leomerpus». Hacrosmed nporpammoin
BBOJIUTCSI CAMOCTOSATENbHBIN yUeOHbIN Kypc «BepOosSATHOCTh M CTATUCTUKAY.

Hacrosmieit nporpaMMoii mpeycMaTpUBaEeTCs BbIACICHUE B YHEOHOM IIJIaHE Ha
M3y4YeHHe MaTeMaTHKU B 5—6 Kjaccax 5 ydeOHBIX 4acoB B HE/IEIIO B TEUEHUE KaXkKI0T0
roja o0yuyeHusi, B 7-9 kiaccax 6 yueOHbIX 4acOB B HEJENIO B TEUEHHE KaXKIOro roja
oOyueHusl, Bcero 952 yyeOHbIX yaca.

Copnepxxanue yudeOHOro mpeaMera «MaremaTtuka», TMPEACTABICHHOE B
[Ipumepnoit paboueit nporpamme, coorBeTcTByeT @OI'OC OO0O, I[Ipumepnoii
OCHOBHOM 00pa3oBaTeIbHOM MporpaMMe OCHOBHOIO oOmiero ooOpa3oBaHus,
[IpumepHON aganTUPOBAHHONM OCHOBHOM 0Opa3oBaTEIbHOW IMpOrpaMMe OCHOBHOI'O
o01rero 00pa3oBaHusi O0YUYaAIOLIUXCS € 33aJIEPKKOM MCUXUYECKOTO Pa3BUTHSL.

TemaTnueckoe TIUIAaHUPOBAHHE  Y4YEOHBIX KYpCOB M PEKOMEHIyEMOe
pacnpeeneHue yueOHOTO BpeMEHH JJI U3yUYEHHUsI OTJIEIbHBIX TeM, MPEI0KEHHbIE B
HACTOSILIEN NMPOTPaMME, HaJI0 PACCMAaTPUBATh KaK MPUMEPHBIE OPUEHTHUPHI B TIOMOILb
COCTaBHUTEIII0 aBTOPCKOM paloueil MmporpaMMbl M TMPEXKAE BCEr0 YYUTENI0. ABTOD
paboueil mporpaMMbl BIIpaBe YBEJIMYUTDH NMPEIJIOKEHHOE YUCIO y4eOHBIX YacOB Ha
TEMBbI, TpeOyromue Oosiee IUTENbHOr0 u3yudeHus oOywaromumucs c 3IIP, unu
YMEHBIINTh KOJIMYECTBO YaCOB HA TEMbI, U3y4a€MbI€ Ha O3HAKOMUTEIBHOM YpPOBHE.
JIOIyCTUMO TakXe JIOKaJIbHOE IIEPEPACIPENCIICHUE U IIEPECTAHOBKA DJJIEMEHTOB
COJEp)KaHUsl BHYTpPUM JaHHOrO Kjacca. KoiaumdecTBO MpOBEpPOUHBIX  padboT
(TeMaTU4eCKHl ¥ UTOTOBbII KOHTPOJIb KaueCTBa YCBOEHUS YUEOHOT0 MaTepualia) U ux
TUN (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE pPa0OThI, TECTBI) OCTAIOTCSI HA YCMOTpPEHUE
yuutens. Takke yduTesb BOPaBe YBEIUUYUTh UM YMEHBLIUTh YUCIIO YYEOHBIX YacoB,
orBeACHHBIX B [IpumepHoili pabodeil mporpamMme Ha 0000IIEHHE, TOBTOpPEHHE,
CHUCTEMAaTH3allMi0 3HaHUM oOydvaromuxcs. ENWHCTBEHHBIM, HO TNPUHIUIHAIBHO
Ba)XHBIM KpPUTEPUEM, SIBISETCS JOCTHKEHHME pEe3yslbTaToB OOyYEHUs, YKa3aHHBIX B
HACTOSILIEN TTpOrpaMme.
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[MTPUMEPHAS PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KITACCBHI

esin u3yyeHus yueOHOro Kypca

[IpropuTeTHBIMU LIETAMU OOYUEHHSI MaTEMATHKE B 5—6 Kitaccax sBIISIOTCS:

" QIpoAoKeHUe (HOPMHUPOBAHUS OCHOBHBIX MAaTE€MaTUYECKUX MOHATUH (YHCIIO,
BEJIMYMHA, reoMeTpudeckas (¢urypa), o0ecrneunBaommuX MpeeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MaTEMATUYECKOT0 00pa30BaHUs 00yUalOIUXCS;

" pa3BUTUE WHTEUIEKTYaJbHbIX M TBOPYECKHX CIIOCOOHOCTEH 00ydYarommxcs c
311P, mo3HaBaTenbHON aKTUBHOCTH, MCCIEA0BATEILCKUX YMEHUH, UHTEpeca K
U3YYEHHIO0 MaTEMAaTUKH;

* noaseneHue odyyvarommxcs ¢ 3[1P Ha 1ocTynmHOM JUist HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMaTUKHU U OKPYKarOIIero Mupa;

* ¢opmupoBanue (YHKIMOHAIBHON MaTeMaTUYECKOM TIpaMOTHOCTU: YMEHUS
pacno3HaBaTh MaTeMaTU4YeCKUe OOBEKTHI B PEAIbHBIX KU3HEHHBIX CUTYaIUSX,
MPUMEHATh OCBOCHHBIC YMEHHS [IJIi PEIICHUs] MPAKTHKO-OPUEHTUPOBAHHBIX
3a/lay, MHTEPIPETUPOBATH IOJTYYEHHBIE pe3ylbTaThl W OIEHUBATh HUX Ha
COOTBETCTBHE NMPAKTUUECKON CUTYAIIHH.

OcHOBHBIE JMHUM COJEPKaHUA Kypca MaTemMaTMKu B 5-6 Kjaccax —
apu@meTHiecKas 1 TeOMETpUYecKasi, KOTOpbIe pPa3BUBAIOTCS MapajlIesIbHO, KaXK/1as B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBHUCHUMO OJIHA OT JAPYToOii, a B
TECHOM KOHTaKT€ U B3aUMOAECHCTBHM. Takke B Kypce NPOUCXOAUT 3HAKOMCTBO C
AJIIEMEHTaMH aJIreOpbl U ONUCATEIbHOM CTATUCTUKH.

N3yuenue apudmeTndeckoro marepuaia HauMHAETCS CO CUCTeMaTH3allud U
pa3BUTHsS 3HAHUW O HATYpAIbHBIX YHCIAX, MOJYYEHHBIX B HA4YaIbHOW IIKoJie. Ilpu
TOM COBEPIICHCTBOBAHME BBIUMUCIUTEIHHOW TEXHUKA W (HOPMHUPOBAHME HOBBIX
TEOPETHUYECKUX 3HAHUN COYETAETCS C PA3BUTUEM BBIUHMCIHUTEIBHOW KYyJIbTYphI, B
YaCTHOCTU C OOYyYEHHEM MPOCTEUIIUM MpUEMaM MPUKUIKU U OIICHKU PE3YJIbTaTOB
BbIUKCICHUHN. M3ydeHne HaTypallbHBIX YHUCEIT IPOOJIKAETCS B 6 Kilacce 3HAKOMCTBOM
C HAYaJIbHBIMU NOHATUAMU TEOPUU IETUMOCTH.

Hpyroii KpynHbIii OJ0K B colepkaHUU apuU(PMETUIECKON JIMHUHA — 3TO IPOOH.
Hayvano n3ydeHns oObIKHOBEHHBIX U JIECSITHYHBIX APOOEi OTHECEHO K 5 Kiaccy. DTo
NEPBBI 3Tal B OCBOEHUHU JpoOeil, Korna MpOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
uesMU, TOHATUSAMH TeMbl. [Ipm 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JpoOel B
MOJTHOM 00BEME MpPEeNUIeCTBYET U3YyUEHHUIO JAECATUYHBIX APOOEH, UTO 11e1eco00pa3Ho
C TOYKM 3PEHHUS JIOTMKU W3JIOKEHUSI YHUCIOBOM JMHUH, KOrJa IpaBuja ACHCTBUM C
JECATUYHBIMUA JPOOSMUA  MOXHO OOOCHOBATh YK€ W3BECTHBIMH alTOPUTMAMU
BBITIOJTHEHUS JIEUCTBUN C OOBIKHOBEHHBIMHU APOOSMU. 3HAKOMCTBO C JCCATUYHBIMU
OpOOSMHU PaCIIUPUT BO3MOMKHOCTHU JI1 MOHUMAaHHSI OOY4YarOIIMMUCSA MPHUKIIATIHOTO
MIPUMEHEHUS] HOBOM 3alUCH MPU U3YUYEHUH JIPYTUX MPEAMETOB U MPU MPAKTUUECKOM
ucnons3oBaHuu. K 6 kjaccy OTHECEH BTOpOM ATam B HW3y4YeHUU JpoOeil, rae
IIPOUCXOJIUT COBEPIICHCTBOBAHUE HABBIKOB CpPaBHEHUs U INpeoOpazoBaHUs ApPoOeid,
OCBOEHUE HOBBIX BEIYMCIIUTENIBLHBIX AITOPUTMOB, OTTAYMBAHUE TEXHUKU BHIYUCIICHUH,
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B TOM YHCJI€ 3HAUYCHHI BBIPAXKEHUH, COEpKANUX U OOBIKHOBEHHBIE, U JCCATUYHBIC
JpoOU, YCTAaHOBJICHUE CBSI3€H MEXIYy HUMU, pACCMOTPEHHE MPUEMOB pEIICHUs 3a/1a4
Ha ApoOu. B Hauane 6 knacca MpoOUCXOAUT 3HAKOMCTBO C TIOHSATHEM MPOIIEHTA.

OcoOEHHOCTBIO M3YUEHHUS TOJOKUTEIBHBIX U OTPULIATEIIBHBIX YHUCEIT SIBJISECTCS
TO, YTO OHM TAK)KE€ MOT'YT pacCMaTpUBAThCs B HECKOJIBKO 3TarnoB. B 6 kiacce B Havane
n3ydeHus: TeMbl «l10I0KUTENbHBIE U OTPULIATEIBHBIE YUCIIA» BBIACIACTCS MOATEMA
«llenpie ymcna», B paMKax KOTOPOW 3HAKOMCTBO C OTPHUUATENIBHBIMU YHWCIAMHU U
JNEUCTBUAMU C TMOJOXKUTEIbHBIMU M OTPULATEIbHBIMU YHUCIAMU MPOUCXOIHUT HAa
OCHOBE COJAEPKATEIBHOTO IMOAXO0JAA. OJTO TO3BOJSAET Ha JOCTYIHOM YpPOBHE
MO3HAKOMUTH YYAIIUXCA MPAKTUYECKU CO BCEMU OCHOBHBIMU MOHSTUSMU TEMbI, B TOM
yucjie W C TMpaBWIaMH 3HAKOB MPU BBIMOJHEHUH apUPMETHUECKUX JEHCTBUM.
N3yueHne painoHAIbHBIX YMCENT HAa 3TOM HE 3aKOHUUTCS, a OyJeT MPOAOJIKEHO B
Kypce anredpsl 7 Kjiacca, 4TO CTaHEeT CIEAYIONIMM MPOXO0JA0M BCEX MPUHIUMUAATIBHBIX
BOMPOCOB, TEM CAMBIM pa3jielieHue TPYIHOCTEN 00JieryaeT BoCpUaTHe MaTepuana, a
pacripejielieHue BO BpEeMEHHM CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMbIX HABBIKOB.

[Ipu oOy4yeHUU pelIeHHI0 TEKCTOBBIX 3ajad B 5—6 KjaccaxX HCHOJIB3YIOTCS
apudMeTHUeCcKre NMpUEMbI pelieHus. TeKCTOBbIe 3a7auM, pelracMble TP OTPabOTKe
BBIYMCIIMTENILHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCS 3aJadyu CIIEAYIOMIUX
BUJIOB: 3aJlaud Ha JBIDKCHHME, Ha 4YacTW, Ha TOKYNKH, Ha pabory u
MPOU3BOAUTEILHOCTh, HAa MPOILIEHTHI, Ha OTHOILIEHUS W mponopimu. Kpome Ttoro,
oOydaromuecs: 3HaKOMSTCS C NpUEMaMHU peIlIeHHs 3a7ad 1epedopoM BO3MOKHBIX
BapHaHTOB, y4yaTcs paboTaTh ¢ HHGOpMaIKel, mpecTaBIeHHOU B hopMe TaOIUI] UK
IUarpaMM.

B IlpumepHoit paboueit mporpamMme NpeaycMOTpeHO GOpMUPOBaHUE
IPOIEIEBTUYECKUX alre0pandeckux npeacraBieHnii. bykBa kak CHMBOJ HEKOTOPOTO
yuciaa B 3aBUCUMOCTH OT MAaTEMAaTHYECKOrO0 KOHTEKCTa BBOJUTCSA IOCTEIEHHO.
bykBeHHasi CUMBOJIMKA IIMPOKO HCHIOJB3YETCS MPEXIE BCEro JUIsl 3alMUCH OOIINX
YTBEPXKJIECHUH U TMpeUIoKEHUuH, (OpMya, B YACTHOCTH I  BBIYMCICHUS
r€OMETPUYECKUX BEJIMYMH, B KAYECTBE «3aMECTHUTEIIS» YUCTA.

B kypce «Marematuku» 5—6 KJIacCOB MpEJCTaBJCHA HAIJIsHAs F€OMETpHUs,
HalpaBJICHHAasT HA  pa3BUTHE OOPAa3HOTO  MBIIUIIEHUS, MPOCTPAHCTBEHHOTO
BOOOpakeHUs1, N300pa3UTENbHBIX YMEHUNU. DTO BAXKHBIHN TAIl B U3YYCHUH T€OMETPHH,
KOTOPBIA OCYIIECTBISIETCSI HA HArJSIHO-IIPAKTUYECKOM YPOBHE, OIHUPAECTCA Ha
HaTJIIHO-00pa3Hoe  MbIIIIeHHe oOywaromuxcs. bonbpimas pomab  OTBOIUTCSA
MMPAKTUYECKON  JESATEIBbHOCTH,  ONBITY,  3KCIIEPUMEHTY,  MOJEIUPOBAHUIO.
OOyuaromuecss 3HAKOMATCS C TEOMETpUYECKUMH (GUTYypaMu Ha TUIOCKOCTH U B
MPOCTPAHCTBE, C MX MPOCTEHITMMHU KOHPUTYpaIUsIMU, ydaTcs U300pakaTh WX Ha
HEJIMHOBAHHOW W KJeT4YaTol Oymare, pacCMaTpuBalOT MX MpocTeiiune cBoiicTBa. B
Mpoliecce M3ydeHUsl HATJSITHOW T€OMETPUM 3HAHUS, MOJYYCHHBIE 00YJaloIUMUCS B
Ha4aJIbHOM IIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIIOTCSL.
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MecTo y4eOHOro Kypca B y4eOHOM IIaHe

CornacHo yueOHOMY IUJIaHy B 5—6 Kilaccax H3y4yaeTcsi MHTErpPUPOBAHHBIMN
npeamer «MaTemaTuka», KOTOpPbIM BKIIOYAaeT apu(METUUECKHl MaTepuan u
HaIJIAIHYIO0 T€OMETPHUIO, a TAKKE MTPONEIEBTUUECKUE CBEICHUS U3 alNreOpbl, SJIEMEHTHI
JIOTHKY Y Hayaja ONUCATEIbHON CTaTUCTUKMU.

VY4eOHbIN MIIaH HA U3YYEHHE MAaTeMaTUKHU B 5—6 Kjlaccax OTBOAUT HE MeHee 5
y4eOHBIX YacoOB B HEJEII0 B TEUEHHUE KaXKJIOro rojga oOydeHus, Bcero He meHee 340
y4eOHBIX YacoB.

Conep:xxanune yueOHOro Kypca (1mo rogaM o0yueHus )

5 KJIACC

Hamypanvhnule uucna u Hyo

HarypanpHoe uwmcno. Psg nHatypanbHbix uucen. Ywucio 0. M3obpaxkeHue
HATypaJIbHBIX YMCEJ TOUYKAMU Ha KOOPJAMHATHOM (YHCIIOBOM) MPSMOM.

[To3uunonHas cuctemMa CUUCIEHUs. Pumckas Hymepayus Kax npumep
HeNno3UYUOHHOU cucmemvl cuucienus’. JlecaTMUHas CUCTEMA CUMCIIEHHS.

CpaBHeHUE HaTypajbHBIX YHCEJ, CPAaBHEHUE HATYypPAJIbHBIX YHCENl C HYJIEM.
CrniocoObl cpaBHeHUA. OKpyTieHUE HATYPAIbHBIX YHCEIL.

CroxeHue HaTypaJIbHBIX YHCEN; CBOMCTBO HYJISI MPU CIOKEHUU. Bpruntanue
KaK JeiicTBHe, 0OpaTHOE CIIOKEHHIO. YMHOXXEHUE HaTypalbHBIX YHCEN; CBOMCTBa
HYJISl U €IMHUIBI TIPU YMHOXKEHHH. JleneHue Kak AeicTBue, oOpaTHOE YMHOKEHHUIO.
KoMnonentsl  geWicTBUM, CBs3b  MexaAy HuMmU. lIpoBepka  pe3yibrara
apupmMeTrueckoro jAehcTBusa. IlepemecTurenbHOE W COYETATEIIBHOE CBOMCTBA
(3aKOHBI) CIIOKEHUS ¢ YMHOXCHHS, pacnpeoeiumenvHoe C80UCMB0 (3aKOH)
VMHOMNCEHUS.

Hcnonb3oBanue OykB 171 0003HAYEHHS] HEM3BECTHOTO KOMIIOHEHTA WM 3aIlUCU
CBOMCTB apu(PpMETUUECKUX JICHCTBUH.

lenumenu u xpamuvle uucna, pasznoxeHne Ha MHoxurtenu. IIpocTeie u
coctaBHble uncaa. Ilpuznaxu oenumocmu wa 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

Crenenp C HaTypaJlbHbIM [OKa3aTeJeM. 3alKuch YHCIa B BHUIE CYMMBI
Pa3psIHBIX CIaraeMbiX.

UucnoBoe BbIpakeHUE. BBIYMCICHUE 3HAYEHUWA YHUCJIOBBIX BBIPAKCHHUIM;
MOPSAOK  BBINOJIHEHUS  JAeucTBUM.  Mcronp30BaHME  NpPU  BBIYMCICHHSAX
MEPEMECTUTEIIBHOTO U COYETATEIBbHOTO CBOMCTB (3aKOHOB) CJIOKEHUSI U1 YMHOKEHUS,
pacnpeoenumenbHo20 C80UCMBA YMHONCEHUSL.

Apodu

[IpencraBiaenne o gapoOM  Kak  croco0e  3amucH  YacTH  BEJIWYHHBI.
OO6wikHOBeHHBIE ApoOu. [IpaBunbHBIE U HeMpaBWIbHBIC IpoOu. CMelanHas apoos;

! SHCCL " faajiee KypCuBOM 0003HaYEHBI TEMBbI, U3YUCHHUC KOTOPBIX TPOBOAUTCA B O3HAKOMUTCIIBHOM ILUIAaHE. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro mMarcpuaJjia.
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MpeICTaBICEHUE CMEIIAHHON ApoOU B BUJE HENPABWIBHON JPOOU U BbICIICHUE LIETOM
YacTH YKClia U3 HENpaBWIbHOU Apoou. M3o0paxkenune ApoOeil ToukaMu Ha YHCIIOBOM
npsimoi. OcHOBHOe cBoMCTBO apodu. Coxpawenue Opobeti. Ilpusedenue opoou «
Hosomy 3namenamento. CpaBHEHUE APOOEil.

CnoxxeHue W BbIUMTaHUE ApoOeil. YMHOXKEHHe U AelieHHe ApoOeil; B3auMHO-
oOpatHblie 1podu. Haxoowcoenue wacmu yenozo u yeio2o no e2o 4acmu.

JHecatuunas 3anuch apoOei. [lpeactaBineHue naecITUUHOW ApoOU B BHUJIE
0ObIKHOBEHHOU. M300paxkeHue AeCATUUHBIX IpoOel TOUKaMu Ha YKCIOBOU MPSIMOM.
CpaBHeHUE JeCATUYHBIX IPOOEi.

ApudmeTndyeckne JIEUCTBUS C  JACCATUYHBIMU  JApoOsiMu.  OkpyeneHue
oecsamuuHbvlx Opooel.

Pemenne TeKCcTOBBIX 32124

Pemenue TeKCTOBBIX 337124 apu(PMETUYECKUM CIIOCOOOM. Peutenue noeuueckux
3a0ay. Pewenue 3a0ay nepeb6opom ecex 603M0dHCHbIX dapuanmos. Vicnob30BaHUE MPU
pELIeHUH 3a7a4 TaOJIMIl U CXEM.

Pemiennie 3amad, copep)kammx 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIWYMHBL:
CKOPOCTh, BPEMSI, paCCTOSIHHE; 1I€Ha, KOJIUYECTBO, CTOUMOCTh. EAMHUIIBI H3MEpEHUS :
Macchl, 00bEMA, 1IEHBI, PACCTOSIHUS, BPEeMEHHU, CKOPOCTU. CBsI3b MEXAY CIMHHUIIAMHU
U3MEPECHUS KaKI0W BEJIMUUHBI.

Pemenue ocHOBHBIX 337124 Ha APOOH.

[IpencraBienue JaHHBIX B BUJIE TAOJIHUII, CTOIOYATHIX JUATPaAMM.

Harnsignas reomerpust

Harnsanseie npencraBieHus o purypax Ha IUIOCKOCTH: TOYKA, IpsAMasi, OTPE30K,
Jyd, YroJl, JIOMaHas, MHOTOYTOJIbHUK, OKPYXHOCTb, Kpyr. Yroi. [Ipsamoi, ocTpsiii,
TYNOW U Pa3BEPHYTHIE YTJIbL.

JlniHa oTpe3ka, METPUUYECKHE €IWHUIIBI JIUHBL. JJIMHA JIOMaHOW, IEpUMETP
MHOTOYTOJIbHHKA. MI3MepeHre u moCTpOeHue YIiIoB ¢ MOMOIIbIO TPAHCIIOPTHPA.

Harnsanuele mnpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJbHUK;
IPSIMOYTOJILHUK, KBAAPAT; TPEYTOJIBHUK, O pageHcmee uzyp.

N3o0paxenune ¢duryp, B TOM Uucie Ha KieTdatol Oymare. [locmpoenue
KOH@ueypayutli u3 yacmei npsamotl, OKPYICHOCMU HA HEeIUHOBAHHOU U KIemuamotl
bymaee. VIcionb30BaHME CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJILHUKA, KBAJpaTa.

[Inomaae NPSAMOYrobHMKA W MHOTOYTOJIBHUKOB, COCTaBICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM uuciie ¢Guryp, u3o0paxEHHBIX Ha KieTdaTol Oymare.
Enunauimer n3Mepenus miolaiu.

Haensaouvie npedocmaenenus o npocmpaHcmeenuvix gueypax: npsamoy2oibHbulil
napannenenuneo, Kyo, MHo2oeparnHuxu. M3ob6pasicenue npocmeiuux MHO202PAHHUKOS.
Pazsépmku xyba u napannenenuneda. Co3zdanue mooeneli MHO202PAHHUKOS (U3
bymaeu, nposonoKuU, NIACMUIUHA U Op.).

O0vém npsmoyeonvio2o napaiieienuneod, Kyoa. Eounuyvl usmepenus oovéma.

6 KJIACC

Hamypansnvle uucna
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ApudmeTndyeckre ACHUCTBUS C MHOTO3HAYHBIMU HATypajJbHBIMU UHCIAMH.
YucnoBble BbIpaKE€HUS, NOPSAIOK JEHCTBUM, HUCIOIb30BaHUE CKOOOK. Mcnonap30Banue
MPY BBIYUCIICHUSAX MEPEMECTUTEIBHOTO M COYETATEIBHOTO CBOWCTB CIIOXKEHHUS U
YMHOXKEHHUS,  pacnpeoeiumenbHo2o  ceoucmea  ymHoxcenus.  OKpyIJeHHE
HaTypaJbHBIX YUCEIL.

JlenuTenu W KpaTHBIC YMCIIA, HAUOOIbWUL 0O0WuULl Oelumenb U HauMeHbuiee
obwee kpamuoe. [enumocms cymmol u npousgeoenusi. JleneHue ¢ OCTaTKOM.

Jlpoou

OObIKHOBEHHasi JIpoOb, OCHOBHOE CBOMCTBO ApOOH, COKpallleHHe Ipooeil.
CpaBHeHue W ymnopsiounMBaHue apoOei. Perenue 3agad Ha HaXOXKJIEHHE YacTH OT
LEeJOro M UEeJIoro mo ero yacTu. JIpoOHoe uMcino Kak pe3ynbTar JejeHHs.
[IpencraBnenue necATUYHOM NPpoOU B BUJE OOBIKHOBEHHOW APOOU M BO3MOXKHOCTH
npeACTaBiIeHUs OOBIKHOBEHHON NIpoOW B BUJE JeCITUUYHOU. JlecsaTuuHbie ApoOU U
MeTpuYecKkasi cucrema Mep. ApupMeTUUeCKre JTEUCTBUS M YUCIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECATUUYHBIMU JIPOOSIMHU.

OtHomenue. Jlenenne B JaHHOM OTHOIIEHUU. Macwmab, TIPOIIOPITHS.
[IprMeHeHne nponopLuil NPy PEIICHUH 3a/1ay.

[TonsTue npoueHTta. BerunciaeHne mporeHTa OT BEIUYUHBI U BEJIMUYUHBI 110 €€
NPOIICHTY. BhIpakeHre NPOLEHTOB ASCATUYHBIMU JpoOsimu. PemieHue 3amau Ha
HNPOIEHTHI. BrIpakeHHME OTHOILICHUS! BEJIMYMH B ITPOIIEHTAX.

Ilonosxcumenvuvie u ompuyamenvHvle Yucia

[lonoxutenbHble W oTpullaTeNbHble yucia. Llensie uyucma. Moodyae uucna,
2eomempuyeckas uumepnpemayus Mmooyia uducia. W3o0pakeHue dyucel Ha
KOOpPJIMHATHOM NIpAMOU. Yucnosvie npomescymku.

CpaBHeHue uwmcen. ApupMeTHUYECKHUE JACUCTBUS C TMOJIOKUTEIbHBIMU U
OTPULIATEIbHBIMU YHCIIAMH.

[IpssiMoyrosibHasl cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenue todek u Guryp Ha KOOPAMHATHOM
MJIOCKOCTH.

bykeennvie gviparrcenusn

[Tpumenenue OyKB IS 3aMMMCH MATEMATUYECKUX BBIPAKCHUN U MPEAJIOKCHHIM.
CaoricTBa apuMETHUYECKUX JCUCTBUN. bDykeeHHble 6blpadicenuss U YUCI08ble
noocmanogky. DByKBEHHbIE PABEHCTBA, HAXOXKJACHUE HEU3BECTHOTO KOMIIOHEHTA.
®opmyibl; GopMynsl IEpUMeTpa U IUIOMIAAN TPSMOYTOIbHUKA, KBaapara, oOvéma
napannenenuneoa u Kyoa.

Pewenue mexcmoesuix 3aoau

Pemenue TekcTOBBIX 337124 apuMETHUIECKUM CIIOCOOOM. Peutenue tocuyeckux
3a0ay. Pewenue 3a0au nepebopom 6cex 603MONCHLIX 8APUAHNOE.

Pemienne 3amau, coxpepkammx 3aBUCHMOCTH, CBSI3BIBAIOIIMX BEJIMYHUHBL:
CKOpPOCTb, BPEMSI, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOUMOCTb; MPOU3BOIUTEIBHOCTb,
BpeMsi, 00bEM paboThl. ENMHUIBI M3MEPEHMs: MacChl, CTOUMOCTH;, PACCTOSHUSA,
BPEMEHHU, CKOPOCTHU. CBA3b MEXAY €AUHUIIAMHA U3MEPEHUS KAXKIO0W BEJTUYNHBL.

Pemenne 3amay, CBSI3aHHBIX C OTHOLIEHUEM, ITPONOPIIMOHATIBHOCTHIO BEJINYHH,
MPOILIEHTaMU;, pEIlIEHHE OCHOBHBIX 33/1a4 Ha IpOOU U MPOLECHTHI.
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Oyenka u npukuoxa, oKpyaiexue pe3yiomama.

Cocmasnenue OYKEEHHBIX 8bIPANCEHULL NO Y CILOBUIO 3A0AYU.

[IpencraBieHne OaHHBIX C MOMOMIbIO Tabmuu W auarpamm. CronOyarbie
IUarpaMMbl: YTEHHE U MOCTpoeHue. YTeHue KpyroBbIX JUarpaMM.

Haznaonan ceomempus

Harnsansele npeacraBiaeHus o purypax Ha IIOCKOCTU: TOYKA, IpsAMasi, OTPE30K,
Jyd, yroJi, TIoMaHasi, MHOTOYTOJIbHUK, YETbIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTH,
Kpyr.

Bzaumnoe pacnonooicenue 08yx npsamuvlx Ha NIOCKOCMU, NAPALIelbHble NpIMble,
nepneHouKyiapHvle npsamvle. VI3mMepeHue pacCTOSIHUI: MEXIy ABYMS TOYKaMH, OT
TOUYKH J10 IPSIMOM; ITTMHA MapIlIpyTa Ha KBaJAPaTHOM CEeTKe.

WN3mepeHne W MOCTPOEGHHE YIJIOB C TIOMOUIBIO TpaHCHOpTUpa. Bumusl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIbHBIN, TYIIOYTOJIBHBIM;
paBHOOEPEHHBIH, PaBHOCTOPOHHHUIA. YeThIpEXYTroJIbHUK, [IpUMEPHI
YeThIPEXYTOJIbHUKOB. [IpAMOYronbHUK, KBaapaT: MCIOJIb30BAHHE CBOWCTB CTOPOH,
yIJI0B, TUaroHaneil. Mzoopasicenue ceomempuyeckux gpueyp Ha HeIUHOBAHHOU Oymaze
C UCNONL308AHUEM YUDKYIA, JTUHEUKU, Y2olbHuka, mpancnopmupa. lloctpoenus Ha
KJIeT4aToi Oymare.

[lepumeTp MHOTOYTONBHUKA. [lOHSATHE MTOMIAAN GUTYPBI; € AMHUIBI U3MEPEHUS
wiomaau. [pubnmkénnoe uamepeHue miomaau Guryp, B ToM 4ucie Ha KBaJpaTHOU
ceTke. [Ipubausicénnoe uzmepenue ONUHbl OKPYICHOCMU, NIOUA0U Kpyed.

Cummempus: yenmpanohas, ocesas u 3epkaivhas cummempuu. Ilocmpoenue
CUMMEMPUUHBIX Puyp.

Haensaouvie npedcmasnenusi 0 npocmpancmeerHulx ueypax: napaiieienuneo,
KyO, npusma, nupamuoa, KOHYC, YUIHOp, wap u cegepa. Hzobpadxcenue
npocmpancmeeHuwvix ueyp. Ilpumepvl pazeépmox MHO202PAHHUKOS, YUIUHOPA U
koHyca. Cozdanue mooenei NPOCMPAHCMBEHHbIX ueyp (U3 Oymazu, Npoe8oNoKu,
NAACMUIUHA U Op.).

IHonamue o6véma,; eounuysvl usmepernus 006véma. OOBEM NPAMOY20JLHOZO
napannenenuneda, Kyoa.
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[NPUMEPHASA PABOUYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJIT'EBPA». 7—
9 KJIACCBI

esin u3yyeHus yueOHOro Kypca

Anrebpa sBIsSeTCS OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOW IIIKOJIBI: OHA
oOecrieunBaeT M3y4Y€HUE JPYTrUX ITUCHUIUIMH, KaK €CTECTBEHHOHAY4YHOTO, TaK W
T'YMaHUTApHOTO IIUKJIOB, €€ OCBOEHHE HEOOXOUMO ISl IPOAOJIKEHUsST 00pa30BaHUs U
B TOBCEIHEBHOW >XKHU3HU. Pa3BuTue y 0O0ydarouuxcsi Hay4HbIX NpPEJICTABIECHUU O
MPOUCXOXKICHUHN
U CYIIHOCTH anreOpandeckux aOCTpakIiuid, croco0e OTPaKEHUS MaTeMaTHYeCKOU
HAyKOW SIBJICHUW M TMPOIECCOB B MPUPOJIE M OOIIECTBE, POJIM MAaTEeMaTHYECKOIO
MOJICIMPOBAHNS B HAYYHOM TO3HAHUU U B MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO
HAy4YHOTO MHUPOBO33PCHUS W KA4E€CTB MBIIJICHUS, HEOOXOIUMBIX JJIsI aJanTallud B
COBpeMEHHOM IH(poBoM obmiecTBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pa3zoMm
obecrieunBaeT  pa3BUTHE  yMeHUA  HaOMOAaTh,  CpaBHUBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTHU MBIIIJICHHUS, CITIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JIEUCTBUS W BBIBOJIBI, (OPMYJIUPOBATH
ytBepkaeHus. OcBoeHue Kypca aireOpbl oOecreurMBaeT pa3BUTHE JIOTHYECKOTO
MBIIUICHUS. OOYYarONIUXCS: OHM UCIIONB3YIOT JEAyKTUBHBIE W HWHAYKTUBHBIC
paccykieHusi, 00O0OIIeHHEe W KOHKPETH3allhlo, a0CTparupoBaHHE U aHAJOTHIO.
OOyuenue anreOpe TmpeanoiaraeT 3HAYUTENIbHBIH O00BEM  CAMOCTOSITEIBHON
NESTENBHOCTH  OOy4YaloIIMXCs, TOITOMY CaMOCTOATENbHOE pelieHue  3aaad
€CTECTBEHHBIM 00pa3oM SBISIETCA peanu3aluedl JesTEIbHOCTHOTO MPHUHIUIA
o0yJeHusl.

B crpyktype mnporpammbl yueOHOro Kypca «AnreOpa» OCHOBHOW IIKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COJAEpPKATEIbHO-METOANYECKUE JuHUM: «Hucna u
BBIUUCIICHUS»; «AJIreOpandecKkue BoIpaKeHUs»; « Y paBHEHUS U HEPABEHCTBAY;
«DOyukuum». Kaxnas u3 3TUX COAEPKATETBHO-METOANYECKNX JIMHUM Pa3BUBACTCS Ha
NPOTSHKEHUU TPEX JIET M3YyYEHUS Kypca, €CTECTBEHHBIM 00pa3oM MeperuieTasch u
B3aMMOJICUCTBYS C JAPYTMMH €TO JUHUSAMH. B Xo0/1e m3ydeHus Kypca oOydarommumcs
MPUXOAUTCA JIOTMYECKU PaCCYKJIaTh, HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M C 3THM 11e1ecOo00pa3HO BKIIOYUTH B MPOTPAMMy HEKOTOPHIE OCHOBBI
JIOTUKH, MPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3Jlelibl MATEMAaTUYECKOTO0 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJEHUIO  OOyYalOIIUMHCS ~ OCHOB  YHUBEPCAIHHOTO
MaTEeMaTUYECKOTO s13bIKa. Takum 00pa3oM, MOKHO YTBEPKAATh, YTO COACPIKATEITHLHOM
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AjreOpa» sIBISIETCS €ro MHTErPUPOBAHHBIN
Xapakrep.

Conepxanue nuHuUM <«Yucaa W BBIUMUCICHHS» CIYXKUT OCHOBOM s
TANbHEUIIIET0 W3yYEHUS MATeMAaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYYaIONIUXCS
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHWs TOIH30BATHCA ANTOPUTMAMH, a
TaKXe MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /JISI MOBCEIHEBHOMU
XKW3HU. Pa3BUTHE MOHATHA O YMCIIE B OCHOBHOM IIKOJIE CBA3aHO C PAllMOHAIBHBIMU U
UppAIMOHAIIBHBIMU YHCIIaMHU, (OPMHUPOBAHUEM MPEACTABICHUNA O JEHCTBUTEIHLHOM
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yrcie. 3aBepiieHue OCBOCHHI YMCIIOBOM JIMHUM OTHECEHO K CTapiieMy 3BeHy 00IIero
o0pa3oBaHwUsL.

CopeprkaHue IByX alre0pandecKuX JIMHANA — « ANITeOpandecKue BRIPAKEHUS» U
«YpaBHEGHHsSI W HEPABEHCTBa» CIIOCOOCTBYET (OPMHUPOBAHUIO y OOYy4aIONTUXCS
MaTeMaTHYECKOTO araparta, HEOOXOJMMOTO IS PEIICHUsS 3a7a4 MaTeMaTHKH,
CMEXHBIX TPEAMETOB M IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad. B OCHOBHO# TIKOJIE
y4eOHBIM MaTepuay TPYNIUPYETCS BOKPYT PalMOHAIBHBIX BBIpAXKEHUH. AnreOpa
JEMOHCTPUPYET 3HAYCHUE MAaTEeMATHKHU KaK S3bIKA JJIS TIOCTPOCHHSI MaTeMaTHYECKUX
MOJICJICH, ONMCAHUS TIPOIECCOB W SBJICHUHA peallbHOTO MHpa. B 3amaun oOydeHus
anredpe BXOIAT TaKXKe JajbHEHIIEe pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS,
HEO0OXOJMMOTO, B YAaCTHOCTH, JIJII OCBOCHHUS Kypca WH(POPMATUKH, W OBJAJCHHUC
HaBbIKaMU JCAYKTUBHBIX paccyxkiaeHuii. [IpeoOpazoBanue CUMBOIBHBIX (H)OPM BHOCHT
CBOM crenuduUecKUii BKIaJA B pPa3BUTHE BOOOpaXKEHUsS, CIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanve (pyHKIIMOHATBLHO-TpahUUSCKON JTUHUHU HAICJICHO Ha IMOJIYYCHHE
IIKOJIbHUKAMHU 3HAaHWW O (DYHKIHAX KaK BaKHEUIIEH MaTeMaTHYCCKOW MOJCITH IS
ONKMCAHMSI M HCCICAOBAHHUS Pa3HO-OOpPa3HBIX IMPOICCCOB WM SIBICHHA B MPUPOJEC U
obmiectBe. M3yueHne 3TOoro marepuana CrocoOCTBYET Pa3BHTHIO y OOYYAIOUIHXCS
YMEHHMS WCIIOJIb30BaTh Pa3jIUYHbBIC BBIPA3UTEIbHBIC CPEJCTBA SI3bIKA MAaTEMAaTUKH —
CIIOBECHBIC, CHMBOJIMYECKHE, TpaUUecKue, BHOCUT BKJIag B (OPMHPOBAHUE
MPECTaBICHUH O POJIM MaTEMATUKU B Pa3BUTHH IUBHIU3AIIUN U KYJIbTYPHI.

MecTo y4eOHOr0 Kypca B y4eOHOM IJIaHe

CornmacHo yweOHOMYy IulaHy B /-9 Kilaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOpPBI BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3leibl COICPIKAHUS:
«Yucna u  BBIYKCICHUS», «ANreOpanyeckue BBIpAXKEHHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKIUN.

VY4eOHbIN TJ1aH HA W3ydeHue anredpbl B 7-9 Kjaccax OTBOJUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHHE KaXKJOro rojaa oOy4deHHs, BCEro 3a TpU Toja
oOydenust — He MeHee 306 yueOHBIX 4acoB.

Conep:xanue yueOHOro Kypca (mo rogam o0y4eHus)

7 KJIIACC

Yucna u éviuucnenusn

PaumnonanbHbIe Ync/ia

JlpoOu OOBIKHOBEHHBIE W NIECATUYHBIC, TIEPEXOJl OT OAHOW (POPMBI 3aAMMKCH
npobert k apyrou. IloHsTHe palMOHAJIBPHOTO YHCJA, 3aMuCh, CpaBHEHUE,
YOOPSIAOYMBAHUE  pAllMOHANBHBIX  4ucel.  Apudmervueckue  JIEUCTBUA  C
palMoOHATBHBIMM YHClIaMu. PellieHue 3amad U3 peajbHOM MPAaKTUKH HA YacTH, Ha
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poou.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeleM: OIpelaesieHue, mpeodpa3oBaHue
BBIpaKEHU Ha OCHOBE OIpPEJIEICHUS, 3aITUCh OOJIBIINX YUCET.

[Ipo1ieHThI, 3aMUCh NPOIEHTOB B BUAE APOOU U IpoOU B BHUJIE€ MPOILICHTOB. Tpu
OCHOBHBI€ 3314/ HAa MPOIIEHTHI, PELICHUE 33/1a4 U3 PEaTbHOM MPAKTUKHU.

[IpumeHeHne NOPU3HAKOB  JICIMMOCTH,  PA3JIOKEHHUE HA  MHOXKHUTEIU
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4ucle TnpsMmas U oOpaTHas
MPONOPLUOHATBLHOCTH.

Anzebpauueckue eviparxcenus

[TepemeHHbIC, YMCIOBOE 3HAYCHHUE BBIPAKEHUS C MEpEeMEHHOU. JlomycTumble
3HAYEHUsI NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIy BEIWYMHAMU B BHJIE
dbopmynsl. Beraucienus mno gpopmyiam.

[IpeobpazoBaHue OYKBEHHBIX BBIPAKEHUMN, TOXKICCTBEHHO PABHBIC BHIPAYKEHUSI,
npaBuia mpeoOpa3oBaHUs CYMM M TMPOW3BEICHUMN, MpaBUiia PACKPBITUS CKOOOK H
IPUBEICHUS TIOJIO0OHBIX ClIaraeMbIX.

CBolicTBa CTEMEHU C HATYPAJIbHBIM MTOKA3aTEIIEM.

OnHouneHnbl U1 MHOTO4YIEHbl. CTeneHb MHoOrousjeHa. CiloKeHue, BBIYMTAHUE,
YMHOKE€HUE MHOTOUYJIEHOB. DOPMYIIbl COKPAIIEHHOTO YMHOXEHHUS: KBaJAPaT CYMMBI U
KBaJpaT pa3HocTu. Popmysia pasHOCTU KBAaAPaTOB. PazyokeHME MHOTIOUYJICHOB Ha
MHOHUTEIIH.

Ypaenenua

VYpaBHeHUE, KOpEHb YpaBHEHHUsA, TpaBWiIa MpeoOpa3oBaHUsl YpPaBHEHUS,
PaBHOCHUJIBHOCTh YPaBHEHUM.

JluHeliHOEe ypaBHEHUE C OJHOW IIEPEMEHHOM, YHUCIO KOPHEH JIMHEWHOTO
ypaBHEHUS, pellICHUE JIMHEHHBIX ypaBHEeHUM. CoCTaBlIeHUE ypaBHEHUN MO YCIOBUIO
3a7a4n. PelieHne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPAaBHEHUH.

Jlunetinoe ypaenenue ¢ 06yms nepemennvimu u e2o zpagur®. Cucrema aByX
JIMHEWHBIX YPAaBHEHHH C JBYMS IIE€PEMEHHBIMU. PelieHue cucreM ypaBHEHUM
croco0oM mojicTaHOBKU. [IpuMepsl perieHus TEKCTOBBIX 337]a4 C TTOMOIIBI0 CHCTEM
YPaBHEHUN.

Koopounamot u cpajpuxu. @ynukyuu

Koopaunara Toukn Ha npsMoi. UuciaoBble poMexyTKU. PaccrosiHue Mexny
JBYMsI TOUKaMHU KOOPAWHATHOMN IIPSMOM.

[TpssmoyronpHas cuctema koopauHat, ocu OX u Oy. AGcurcca u opuHaTa TOUYKH
Ha KOOpJIWHATHOW TuiockocTu. [Ipumepsr rpadukoB, 3amanubix Gopmynamu. Urenue
rpadKOB peasbHBIX 3aBUCUMOCTEH.

[Monsitue dpynkuu. ['paduk dyakiuu. CroicTBa pyHkmit. JInnerinas GpyHkmms,
e€ rpaduk. I'paduk pynknun Y = KX + b. I pagpuuecxoe pewenue nuneiinvix ypasnenuii
U cucmem JUHEeUHbIX YPABHEHUU.

2 3,[[6CL " Jajiee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHUC KOTOPBIX MMPOBOAUTCSA B O3HAKOMUTCIILHOM IIaHE. He,uaror
CaMOCTOATCIIBHO ONPCACIIACT 00BeEM HN3y4acMOro MmaTepuaJjia.
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8 KJIACC

Yucna u évluucneHus

KBampatHeiii kopenb u3 uucna. [llowamue 00 uUppayuoHaIbHOM UUCTe.
Jecamuunvie npubausxcenus uppayuonanvHuvlx uducen. CBoMCTBa apupMETHUECKUX
KBaJpaTHBIX KOPHEH M UX MPUMEHEHHE K MPEeoOpPa30BaHUIO YHCIOBBIX BBIPAKECHUN U
BBIYUCIICHUSM. /[elicmeumeibHble YUcid.

CreneHsb ¢ 1eNbIM NoKa3aTeneM U e€ cBoricTBa. CTaHaapTHas 3alMUCh YKCIA.

Anzebpauueckue eviparxcenus

KBagpaTHblil TpEXWIEH; pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

Anrebpandeckast 1po0b. OCHOBHOE CBOWCTBO alireOpanyeckou ApoOwu.
CnoxeHue, BBIUMTAaHHE, YMHOXKEHUE, JICJICHHE  aireOpanueckux  ApoOer.
PanrionanbHbIe BRIpAXKEHUS U UX MIPeoOpa3OBaHUE.

Ypasnenusn u nepasencmea

KBaapatHoe ypaBHeHHe, popMyia KOpHEW KBaJapaTHOrO ypaBHeHUs. Teopema
Buema. Pemienue ypaBHEHUH, CBOASAIIMXCS K JIMHEWHBIM U KBaApaTHbIM. [Ipocrenme
JTPOOHO-PAITMOHAIBHBIC YPABHEHUS.

I'paguueckas unmepnpemayusi ypasuenui ¢ 08yMs NePEMEHHbIMU U CUCTEM
JIUHEUHbIX  YPaHeHull ¢ 08yms nepemeHHuvimu. IlpuMepbl peleHus CUCTEM
HEJIMHEMHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMM.

Perienrie TeKCTOBBIX 3a/1a4 anreOpanyeckuM CIiocoOOM.

YuciioBele HEpAaBEHCTBA U UX CBOMCTBA. HepaBEHCTBO € OJIHOM MEPEMEHHOM.
PaBHOCUIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTteMbl TUHEHHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM.

Dynkyuu

[Tonsitue pyukmuu. OOGIaCTh ONpeeeHUs U MHOXECTBO 3HAUYECHUN (YHKIIUH.
CrniocoOsI 3aauus (PyHKITUH.

I'paduk ¢pyakuun. Urenue cBoicTB pyHKIMHU 110 €€ rpaduky. [Ipumepsl
rpauKoB GYHKIIHHI, OTPAXKAIOIIKNX PeaIbHbIe MPOIIECCHI.

OYHKIIMYA, OMHUCHIBAIONIME TMPSAMYI0O W OOpaTHYIO IPONOPIHOHATILHBIC

3aBUCHMOCTH, X rpadukn. Oymxkmmu y = X,y = x5,y = /% Y = k. I'pagpuueckoe
X

peuierue ypasHeHuu U Cucmem ypasHeHuu.

9 KJIACC

Yucna u evtuucienusn

JleicTBUTEIbHBIE YHCIA

ParmonanbHble 4HMCIA, UPPAYUOHATIbHBIE YUCILA, KOHEUHble U OeCKOHeuYHble
oecamuunble Opobu. MHodcecmeo OelicmeumenbHblX Yucesi,; 0eucmseumesbHvle Yucid
KaK OecKoHeuHnbvle decsimuynvle Opoou. Bzaumno oOHo3Haunoe coomeemcmaue mexcoy
MHOHCECMBOM OCUCMBUMETIbHBIX YUCE]l U KOOPOUHAMHOU NPAMOUL.

CpasHenue  OelicmeumenvHbviX  yucel, apugmemuyeckue OelUcmeus ¢
oeticmeumeslbHblMU YUCTIAMU.

HN3mepenust, npudIMKEeHUS, OLEHKH
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Pa3mepbl OOBEKTOB OKPYXKAIOLIEro0 MHpA, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KaroIIeEM MHpE.

[TpubnumxEHHOE 3HAUEHUE BEIUYMHBI, TOYHOCTh NMpubmKenus. OKpyrieHue
yucel. [Ipuknika v oleHkKa pe3yabTaToB BHIYMCICHUMN.

Ypasnenua u nepasencmea

YpaBHeHUs ¢ OJHOM epeMeHHOoI

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASAIMXCS K JIUHEUHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHHM, CBOISIIMXCS K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pewienus ypagHeHuu mpemveu u 4emeeépmou
cmeneHeu pasionceHuem Ha MHOMCUMEU.

Pemniennie 1poOHO-paliOHANIBHBIX YPaBHEHHM.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandeckuM METOI0M.

Cucrembl ypaBHeHHH

VYpaBHeHHE C AByMsl MEpEeMEHHBIMM M ero rpaduk. Perenue cucrem AByX
JUHEWHBIX YPAaBHEHUH C JBYMsI MEpEeMEHHBIMU. PerieHue cucteM ABYX ypaBHEHUM,
OJIHO M3 KOTOpPHIX JIMHEWHOE, a JApyroe — BTOpoi creneHu. [ 'padudeckas
UHTEPIPETAIUs CUCTEMbl YPABHEHUH C JBYMS IMEPEMEHHBIMHU.

Perienrie TeKCTOBBIX 3a/1a4 anreOpanyeckuM CIiocoOOM.

HepaBencrBa

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEHHBIX HEPABEHCTB C OJHOW mepeMeHHOM. PemeHune cucrem
JUHEWHBIX HEPABEHCTB C OAHOM mnepeMeHHO. KBanpaTHble HepaBeHCTBa.
I'paduueckass wHTEprpeTanusi HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JABYMS
EPEMEHHBIMHU.

Dynkyuu

Ksampatnunas ¢ynkius, e€ rpaduk u cBoiictsa. [lapadona, KoopIUuHATHI
BEPIIMHBI TapaboJIbl, OCb CHMMETPHUH TTapadoJIb.

I"'paduxn QyHKIMiA: y = kx, y = kx + b, y = X2

y = y%y= k;H UX CBOWCTBA.

Yucnoswie nocredosamebHocmu

Omnpenenenue U cnocoObI 3aJaHUS YMCJIOBBIX N0CJI€I0BATEIbHOCTEH

[lonsiTie 4YKCIOBOM TMOCIENOBATENBHOCTA. 3aJaHUE IMOCJIEI0BATEIbHOCTH
pPEKyppeHTHOI GpopMyIoi U GopMyIioi N-ro YieHa.

ApupmMeTHYecKas 1 reOMeTpHYEeCKas POrpeccuu

Apudmernyeckas W reoMmeTpuyeckas mnporpeccuud. Popmynsl N-TO dieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

H3z00padcicenue unenos apupmemuueckou u 2eomMempudeckoi npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NA0CKOCMU. JIUHElUHbI U IKCNOHEHYUANbHBIL POCHI.
Crooicnble npoyeHmai.
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I[TPUMEPHAS PABOYAA [TIPOIT'PAMMA YUEBHOI'O KYPCA «I'EOMETPUS».
7-9 KIIACCBI

esin u3yyeHus yueOHOro Kypca

O6mue uenu uzydeHus yueoHoro kypca «I'eomerpusi» npeacrtasieHsl B [IOOIT
OOO. Onu 3akiIrOyaroTCs, MPEXKIAE BCETO B TOM, YTO Ha YypOKax TIE€OMETpUH
oOydaromuiicss y4uTCs MPOBOAUTH  JOKAa3aTelbHbIE  PACCYXKACHHS, CTPOUTH
JIOTUYECKUE YMO3AKIIIOUEHUS, JOKa3blBATh HMCTUHHBIE YTBEPKICHHUS MU CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKIECHUS «OT IMPOTHUBHOTO», OTJINYATH
CBOICTBAa OT MNPHU3HAKOB, (OPMYIHpPOBaTH OOpaTHbIE YyTBepkJAeHUs. B oOyueHuu
YMEHUIO PACCykJaTh COCTOUT BaXHOE BOCHUTATEIbHOE 3HAYEHUE W3YUYEHUS
TEOMETPUH, IPUCYIIIEE UMEHHO OTEUYECTBEHHON MAaTeMAaTUUYECKOM LIKOJIE.

Bropoil uenpr0 u3yueHHs TEOMETPUM SBISETCS HCIOIb30BAHUE €€ Kak
MHCTPYMEHTA MpPU PEUICHWH KaK MaTEMaTUYECKUX, TaK W MPAKTUYECKHX 3ajad,
BCTPEYAIOLIUXCSA B PEATbHOM )KM3HU. ITOMY COOTBETCTBYET BTOPAsi, BHIYUCIUTEIbHAS
JUHUAS B HM3YYEHUU TIEOMETpUU B IIKoJe. i1 3TOro y4uTenro pPEKOMEHIYeTCs
nox0uparh 3a7aud MPAKTUYECKOrO XapakTepa IJs paccMaTpUBAEMbIX TE€M, YUHUTh
00Oy4JaromuXxcs CTPOUTh MAaTEMATUYECKUE MOJIEIN PEalbHBIX KU3HEHHBIX CUTYAIIUM,
IPOBOJIUTh BBIYKMCIECHUS W OLEHHMBATh aJICKBATHOCTH IIOJYYEHHOIO PE3YJbTarTa.
Kpaiine BaxXHO TMOAYEPKUBATH CBA3U TE€OMETPUHU C JAPYIMMH IpeaMETaMy,
MOTHUBHUPOBATh HCIIOJIb30BATh OMNPEIECICHUS T€OMETPUUECKUX (GUIYp U IOHSTUH,
J€MOHCTPUPOBATh IPUMEHEHHUE MOTYYEHHbIX YMEHUN B PU3UKE U TEXHUKE. DTU CBSA3U
HaunOosiee ipKo BUJIHBI B TeMax «BekTtops», « Tpuronomerpuiyeckie COOTHOIIECHUS,
«Meton koopauHaT» U «Teopema [Tudaropay.

MecTo y4eOHOr0o Kypca B y4eOHOM IIaHe

CormacHo y4yeOHOMY IutaHy B /-9 Kiaccax wu3ydaeTcss YYeOHBIM Kype
«I'eomeTpusi», KOTOPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE Pa3Jieiibl COJEpKAHUS:
«["eomeTpuueckue GUTYpHI U KX CBOMCTBAY, «VI3MepeHne reoOMeTpUUECKUX BETUIUH,
a Takke «JlekapToBel -KOOpAHMHATBI HA ILIOCKOCTH», «BekTtopb», «JlBHKEHUS
iockoct» U «IIpeobpazoBanus o100 ».
VY4eOHbIN MIIaH TpeaycMaTpUBaeT U3yYeHUE TeOMETPHH Ha 0a30BOM YpOBHE,
UCXOJIs1 U3 HEe MeHee 68 yueOHBIX YacoB B yUeOHOM TOAY, BCEro 3a TP rojia O0yueHus
— He MeHee 204 Jacos.

Conep:xanne yueOHOro Kypca (mo roxam o0y4eHus )

7 KIIACC

Hauanbabie nonsatus reomerpun. Touka, npsmas, OTpe30K, JIyd. Yrois. Bujisl
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yriioB. BeprukanbHble U CMeXHble yIubl. buccexkrpuca yrima. Jlomanas,
MHOTOYTOJIbHUK. [lapannenbHOCTh U NEPHEHAUKYISIPHOCTD IPSIMBIX.

Cummempuunvle uzypol. Ocnoemvie céolicmea ocesot cummenmpuu®. IIpumepsl
CUMMETPHUH B OKPYKAIOUIEM MUDE.

OcHogHble nocmpoenusi ¢ NOMOWbIO YUPKVI U TUHEUKU.

TpeyronasHuk. Beicota, Mennana, OuccekTpuca, X cBoicTBa. PaBHOOEIpEHHBIIM
Y PAaBHOCTOPOHHUU TPEYrobHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBolicTBa 1 MPU3HAKU paBHOOEIPEHHOTO TpeyroyibHuKa. [Ipru3Haku paBeHCcTBa
TPEYTOJIbHUKOB.

CBolicTBa M NMPU3HAKU NapaJieNbHbIX OpsMbIX. CymMMa yriioB TpPeyrojbHUKA.
BHelHue yribl TpeyroibHHKA.

[IpssmoyronibHbI  TpeyronbHUK. CBOMCTBO MeAUaHbl MNPSIMOYTOJIBHOTO
TpEeyrojibHUKa, MPOBeAEHHOW K runorenyse. [Ipu3Haku paBeHCTBa MPSMOYTOJIbHBIX
TPEYroJbHUKOB. [IpSIMOYTONbHBINA TPEYroJbHUK C YIiioM B 30°.

HepaBeHcTBa B rEOMETPUN: HEpPaAgeHCcmEo mpey2oibHuKa, HEPABEHCTBO O JJIMHE
JIOMaHOW, TeopemMa O OojblieM yrie # OOJNbIIeH CTOpPOHE TPEyroJbHHUKA.
[lepnieHauKyIAp U HAKJIOHHAS.

l'eomempuueckoe mecmo mouex. buccekTpuca yria H  CEepeIUHHBIN
NEPIEHIUKYISP K OTPE3KY KaK T€OMETPUUYECKHE MECTa TOUCK.

OKpyKHOCTB M KPYT, XOpJia U JUaMeTp, X CBOMCTBA. B3aumMHoe pacnonosxeHue
OKpY)KHOCTH U TpsiMol. KacatenbHas W cekymas K OKpYKHOCTH. OKpY’KHOCTb,
BIIMCAaHHAs B yroJl. BnucaHnHast 1 onrcaHHas OKPYKHOCTH TPEYTrOJIbHUKA.

8 KJIACC

Yerbipéxyronpauku. llapamienorpamm, €ro mpu3Hakd U CBOWMCTBA. YacTHbIE
Clly4au TMapajieJorpaMMoB (MIPSMOYTOJIbHUK, pOMO, KBaapaT), WX MPU3HAKU H
cBoiictBa. Tpameumsi, paBHOOOKass Tpamenus, e€ CBOWCTBA MW IPHU3HAKHU.
[IpssMmoyronpHast Tpaneuus.

Memoo yosoenus meduanul. Llenmpanvuas cummempusi.

Teopema Daneca u meopema o nponopyuoraibHulx ompesxkax. CpegHue IMHUU
TPEYTOJIbHUKA U Tpaneuuu. [lenmp macc mpey2oivHuKa.

Ilooobue mpeyeonvuukos, xkodppuyuenm nooobus. Illpuznaku noooous
mpey2onvuukos. [IJpumenenne nogo0us npu peuieHny NPaKTUYECKUX 3a/1au.

CporicTBa mmomaneii reoMmerpudeckux ¢uryp. Dopmynbl mns IIIomMAIU
TpPEeYroJbHUKa, TMapauiesorpamMma, pomba u Tpaneuud. OTHOIICHHWE IUIONIAJeH
MOI00HBIX GUTYP.

Brruncnenne mnomanend TpPeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl I[ludaropa mnpu pemeHun
MMPAKTUYECKUX 3aa4.

CuHyC, KOCUHYC, TaHT€HC OCTPOro yrja MPSMOYTOJIbHOIO TPEYTOJbHHKA.

8 SHCCL " JaJie€ KypCuBOM 0003HaYEHBI TEMBbI, U3YYCHUEC KOTOPBIX TPOBOAUTCA B O3HAKOMUTEIILHOM IUIAHE. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro mMarcpuaJjia.
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OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO. TpUroHOMETpUUeCKHUEe (PYHKIIUU YTIIOB
B 30°, 45° u 60°.

Brnimcannble ¥ LIeHTpanbHbBIE YTIIBI, YTOJI MEXKY KacaTeJIbHOM U XOPJAOH. YTIIbI
MEXIY XOpJAaMHU M CEKYIIUMHU. BIUCAaHHBIE W ONHCAHHBIE YETBIPEXYTOJbHUKH.
B3anmHoe pacnonoxxkeHue IByX OkpykHoctei. Kacanuwe oxpyxHocteid. OOmiue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TaareHc yriao ot 0° 7o 180°. OCHOBHOE TPUTOHOMETPUIECKOE
TOX1eCTBO. DOPMYJIBI IPUBEICHHUS.

Pemenue TpeyronbHuKoB. Teopema KOCMHYCOB U TeOpeMa CHHYCOB. PerieHue
NPAKTHYCCKUX 3a7a49 C UCIIOJIb30BAaHUEM TEOPEMBbl KOCHHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazosanue nooobus. [looobue coomeemcmseeHHbIX dJIEMEHMO8.

Teopema o npouzgedenuu 0mpe3Kos Xxopo, meopemvl 0 NPOU3BEOCHUU OMPE3KO8
CeKywux, meopema o Keaopame KacameibHoll.

Bektop, gnamHa ~ (MOOyNb) — BEKTOpa,  COHANPABICHHBIC  BEKTOPBI,
IIPOTUBOIIOJIOKHO HANpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpallid HaJ BEKTOpaMH. Pa3jokeHuWe BEKTOpa IO JBYM
HEKOJUTMHEApHbIM BekTOpaM. KoopauHatbl BekTopa. CKalsIpHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKICHHUSI ITTHH U yTJIOB.

JlekapTOBBI KOOPJIWHATHI HA TUIOCKOCTH. YpasHeHuss npsamol U OKPYKHOCTH B
KOOpJMHATAX, TIEPEeceYCHNe OKPYKHOCTEH W MPsAMBIX. MeToa KOOpIAWMHAT U €ro
IpUMEHECHHE.

[TpaBuibHBIE MHOTOYTOJBHUKH. JlJTMHA OKpYKHOCTH. ['pagycHas u pagnaHHas
Mepa yriia, BEIYUCIICHUE JUTMH YT OKpY)XKHOCTeH. [lmomanp kpyra, CeKTopa, CerMeHTa.

Heudicenuss nrockocmu u @HympenHue cummempuu ¢ueyp (nemeHmaphvie

npeocmasnenus). Ilapannenvuwiti nepernoc. Illogopom.
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I[TPUMEPHA PABOYA ITPOTPAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTD 1 CTATUCTUKA» 7-9 KJITACCbI

esin u3yyeHus yueOHOro Kypca

B coBpemenHOM 11M(PpOBOM MUPE BEPOSATHOCTh U CTATUCTUKA MPUOOPETAIOT BCE
OOJIBIIYI0 3HAYUMOCTh, KaK C TOYKU 3PEHUsI MPAKTUUECKUX MPUIIOKEHUN, TaK U UX
posin B 006pazoBanuu. Kaxxplii ueIoBeK MOCTOSHHO MPUHUMAET PEIICHUs] HA OCHOBE
MMEIOIIUXCS Y HETO JaHHBIX. A JyIsi 000CHOBAaHHOTO MPUHSTUS PEIICHUS B YCIOBUAX
HEJ0OCTaTKa WIM W30bITKAa HHPOPMAIUM HEOOXOAUMO B TOM YHCIE XOPOIIO
chopMUpPOBAHHOE BEPOSITHOCTHOE M CTATUCTUUECKOE MbIlUIeHUE. MIMeHHO mosToMy
OCTPO BCTaJla HEOOXOAUMOCTH CGHOPMHUPOBATH y OOYYaIOIMIMXCS, B TOM YHCIIC
obOyuaromuxcsa ¢ 3I1P, ¢hyHKIMOHANBHYIO TPAaMOTHOCTH, BKJIIOUAIONIYyI0 B ce0s B
KAueCTBE HEOTHEMJIEMOW COCTABIAIOUICH YMEHUE BOCHPUHUMATh U KPUTHUYECKHU
aHaJM3UPOBaTh MH(POpPMAIINIO, TPEACTABICHHYIO B Pa3IMYHBIX (popMax, MOHUMATh
BEPOSATHOCTHBI XapaKTE€p MHOTMX pPEalbHBIX TMPOLECCOB W 3aBUCUMOCTEH,
MPOU3BOJAUTE MPOCTEHIINE BEPOSATHOCTHBIE PACUETHl. 3HAKOMCTBO C OCHOBHBIMHU
IpUHIMIIAMH cOOpa, aHaau3a W MPEICTABICHUS JAHHBIX U3 PA3IudYHBIX cep KU3HU
oO11iecTBa ¥ TocyaapcTBa MpUoOIIaeT 00yJaronuxcs K 001eCTBEHHBIM HHTEPECAM.

B crpykType mporpammbl y4eOHOro Kypca «BeposiTHOCTh U CTaTHUCTHKA»
OCHOBHO IIKOJIBI BBIJIEJIEHBI CIEAYIOIIHNE COJIEPHKATETbHO-METOAUYECKHUE JINHUU:
«IIpencraBineHue TaHHBIX U ONUCATEIbHAS CTATUCTUKA»; «BEpOsITHOCTEY»; « DIIE€MEHTHI
KOMOMHATOpUKN»; «BBenenue B Teopuro rpadosy.

Conepxanue nuHun «lIpeacraBneHne NaHHBIX U OMHUCATENbHAS CTATHCTHKA»
CIIY’>KUT OCHOBOH 151 hOpMHUPOBAHUSI HABBIKOB paOOTHI ¢ MHPOpPMALIUEN: OT YTEHUS U
UHTEpIpeTaluu WH(pOpMaIMK, TPEACTABICHHOW B TaOmuIax, Ha AuarpaMMax u
rpadukax 10 cOopa, MpeACTaBICHUS W aHaiIM3a JJaHHBIX C HCIOJIb30BAaHUEM
CTAaTHUCTHYECKUX XapaKTEPUCTHK CPEIHUX W paccenBaHus. PaboTas ¢ JaHHBIMH,
oOyuarommuecst ¢ 3[1P y4atcst cuuThIBaTh U MHTEPHPETUPOBATH JAHHBIC, BBHIIBUTATh,
apryMEHTHpPOBATh W KPUTUKOBATh MPOCTEUIINE THUIOTE3bl, Pa3MbILUIATh Haj
¢dakTopamMu, BBI3BIBAIONIUMH HW3MEHYHUBOCTh, W OIEHWBATh WX BJIUSHUE Ha
paccMaTpyUBaeMbI€ BEJTUYUHBI U IPOLIECCHI.

NHTYUTHBHOE NPEACTABIECHUE O CIyYalHOM HM3MEHUYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHAECHUHM CTAHOBUTCSI MOTHUBUPYIOLIEH OCHOBOU U1l U3YUYEHHUS
TEOpPHUH BepOsATHOCTEW. bonbioe 3Hauenune s obdydaromuxces ¢ 3IIP 3nech nmeror
MIPAKTUYECKUE 3aJaHUsl, B YACTHOCTU OIIBITHI C KJIACCHUYECKUMH BEPOSITHOCTHBIMHU
MOJEIISIMH.

[TonsiTHe BEPOSTHOCTH BBOJAUTCS KaK Mepa MPaBAONOAOOUS CIy4ailHOTO
coopiThs. ITpu m3ydennu kypca obOyvarommuecs ¢ 3[IP 3HaKOMSATCS ¢ TpoCcTEHITMMU
METOJIaMU  BBIYHCIICHUSI  BEPOSITHOCTEM B CIIy4aWHBIX JKCIEPUMEHTaxX C
PaBHOBO3MOXHBIMH ~ 3JIEMEHTAPHBIMM  MCXOJAaMH, BEPOSITHOCTHBIMM 3aKOHAMMH,
MO3BOJIAIOIIMMU CTaBUTh M peliaTh 0oJiee CIOXKHbIE 3aaud. B Kypc BXOaAT
HayaJIbHbIE NPEACTABICHUA O CIYYalHbIX BEJIMYMHAX M MX  YHUCJIOBBIX
XapaKTePUCTUKAX.

25



Taxxe B paMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaroIIMXCS C
3[IP ¢ MHOXECTBAMH UM OCHOBHBIMH  ONEpalMsIMU  HaJ  MHOXECTBAaMHU,
paccMaTpHUBAalOTCAd MpPUMEpPhl MPUMEHEHWS JUIsl pEIIeHus 3a7ad, a TaKkKe
MCIIOJIb30BaHUS B APYIMX MaTeMAaTUYECKUX KypcaxX U y4eOHBIX MpeAMETaX.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe

B 7-9 kmaccax uzydaerca kypc «BeposSTHOCTb M CTaTHCTHKa», B KOTOPBIil
BXOJAT pa3mensl: «lIpencTaBieHWe MaHHBIX W ONMUCATENIbHAS — CTATUCTHKAY,
«BeposTHOCTBY; «DIeMEHTh KOMOMHATOPUKWY; « BBeeHue B Teoputo rpadoBy.

Ha wm3ydeHne maHHOTO Kypca OTBOAMT 1 ydeOHBIN yac B HEJEIIO B TCUCHUE
KaXxJ10oro rojaa o0yuenusi, Bcero 102 yueOHbIX Haca.

Conep:xxanmne yueOHOro Kypca (mo roxam o0y4eHus)

7 KIIACC

[IpencraBienue AaHHBIX B BUAE TaOJHIl, AUarpaMm, rpaduxoB. 3anojHEHUE
Ta0JINLI, YTEHUE U IOCTPOCHUE AUArpaMM (CTOJIOMKOBBIX (CTOJIOUATHIX) U KPYTOBBIX).
Urenne rpadukoB peajbHBIX MpoleccoB. 3Bneuenrne uHpopMaluu U3 Auarpamm u
Ta0JIUII, UCTIOJI30BAaHUE M UHTEPIIPETAINS JaHHBIX.

OnucaTtenbHasi CTaTUCTHKA: cpeaHee apudMeThdeckoe, MeauaHa, pa3Mmax,
HauOoJbIlee W HaUMEHbIIEe 3HAUYeHHUs HaOopa YHMCIOBBIX JaHHBIX. [Ipumepsr
CJIy4ailHOM M3MEHYUBOCTH.

Cryuaiinwiii skcnepumenm (onvim) u cayuatinoe cobvimue. Beposmuocmv u
yacmoma. Ponb Manosepoamuulx u npaxmuiecku 00CmMo8epHuIx cOObIMULL 8 NPUpPooe
u 6 obwecmee. Monema u uspanbhas KOCMb 6 Meopuu 6eposmHocmer®,

I'pagh, eepwuna, peopo. Cmenenv gepwumsl. Hucio pébep u cymmapHas
cmenenv eepuiur. Ilpeocmaenenue o ceaznocmu epaga. Llenu u yuxnol. I[lymu 6
epagpax. O6x00 epagha (dtinepos nyms). IlpeocmasieHue 060 OpueHMUPOBAHHOM
epaghe. Pewenue 3a0au c nomowwto epagos.

8 KJIACC

IIpencraBienne TaHHBIX B BUAC TAOJIHNII, JUarpaMm, rpad)uKoB.

MHOXeCTBO, 3JE€MEHT MHOXECTBa, IMOJAMHOXkecTBo. Ormepanuu  Haj
MHOXKECTBaMU: 00BbEMHEHHUE, TlepecedueHue, nomnoiaHenre. CBoicTBa oneparuii Hall
MHO>KECTBAMH: MePEMECTUTEIBLHOE, codeTaTesIbHOE, pacupenenuTenbHOE,
BKtoueHus. Mconb3oBaHue rpadMaecKoro MpeacTaBISHUs] MHOXKECTB JUISl OTTMCaHUS
pEATBHBIX MPOLIECCOB U SIBJICHUI, TPU PEIICHUH 3a]a4.

H3mepenue pacceusanus oanuwvix. /lucnepcusi u cmaHOapmuoe OmKIOHEHUe

4 SHCCL " JaJie€ KypCuBOM 0003HaYEHBI TEMBbI, U3YYCHUEC KOTOPBIX TPOBOAUTCA B O3HAKOMUTEIILHOM IUIAHE. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro mMarcpuaJjia.

26



YUCI08bIX HAOOPOS. [luazpamma pacceusanusl.

DOneMeHTapHble COObITHUSA  ciaydailHoro ombita. ChoyyaliHble  COOBITHSI.
BepositHocT coObITHI. OTBITE ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.
Crnydaiinblii BBIOOp. CBSI3b MEXKIY MAJIOBEPOSITHBIMU M TTPAKTUUYECKH JOCTOBEPHBIMU
COOBITUSIMU B MIPUPOJIC, OOIIECTBE U HAYKE.

Hepeso. Csoticmea 0epesbes. eOUHCMBEHHOCHb YU, CYUIeCmB08aHue 8UcCAYell
BEPUIUHDL, CBA3b MENHCOY YUCIOM Sepuiul U duciom pébep. Ilpasuno ymHodcenus.
Pewenue 3aoau ¢ nomowwio epaghos.

Ilpomusononoscnvie coovimusa. Juacpamma Dinepa. ObveduneHue u
nepeceuenue  coovimuil.  Hecoemecmuvie  cobvimus.  Dopmyna  crodxcenus
geposamuocmei. Ycnosnas eepoamuocme. Ilpasuno ymnoowcenusn. Hezasucumoie
coovimus. [Ipedocmasnenue sxcnepumenma 6 6ude oOepesa. Pewenue 3aoau Ha
Haxooicoenue BepoOsIMHOCMeE ¢ NOMOWbIO Oepesa CAYYAlHO20 dKCNepuMeHmd,
ouazpamm Jinepa.

9 KJIACC

[IpencraBnenne qaHHBIX B BUJIE TaOIUIIl, TUarpaMM, TpaukoB, HHTEPIpETAIUs
JaHHBIX. UTeHHE U TOCTPOCHHUE TabJINII, TUarpamMm, Tpa(uKkoB M0 peabHbIM JaHHBIM.
[TepectanoBku u ¢akropuan. CodeTaHUs U YUCIO COUYETAHUU. TpeyeoiibHuK
Ilackans. Penienue 3a1a4 ¢ UCMIOJIB30BAHUEM KOMOWHATOPUKH.
l'eomempuueckas eeposmuocms. Cnyuatinviti 66100p mouku u3 ueypsl Ha
NJIOCKOCMU, U3 OMPeE3Ka U U3z 0y2u OKPYHCHOCHU.
Ucneitanue. Ycnex u Heynaya. Cepust UCIIbITaHUM 10 niepBoro ycnexa. Cepus
ucnbiTanuii bepaynu. BeposTHoCTH cOOBITHI B cepuu UCTIBITaHUM bepHyu.
CiyuaiiHasi BeIMYMHA W paclpeelieHue BEposiTHOCTEW. Maremartuueckoe
OKHJaHUE U aucrnepcus. [IpumMepsl MaTeMaTHYECKOT0 0KUIAHUS KaK TEOPETUUECKOTO
CpPEIIHET0 3HAYCHUS BEJIMYNHBI. MaTeMaTHUECKOE OKUJaHUE U TUCTIEPCUS CIIyYaluHON
BEJIMYMHBI «YUCIIO YCIEXOB B CEPUU UCIIBITAHUN BepHym.
[TonsiTe o 3akoHe OoybIKMX yunceld. V3MepeHue BEpOsITHOCTEH C MOMOIIBIO
gacToT. Poib 1 3HaUeHNE 3aK0HA OOJIBIIMX YHCEIT B MPUPOJIC M OOIIECTBE.

IIpuMepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPUAJIBI

[IpoBeneHne OLEHKUM JOCTUKEHUW [UIAHUPYEMBIX PpPE3yJIbTaTOB OCBOECHUS
y4e0HOTO MpeaMeTa MPOBOJUTCS B (hOpME TEKYIIETO U PyOeKHOTO KOHTPOJIS B BUJIE:
KOHTPOJBHBIE PA0OTBHI, CAMOCTOSITENIbHBIC pPa0OTHI, 3aYeThl, MaTEeMaTHYECKHE
JTUKTAHTBI, TpaKTUYeCKue pPabOThl, TUCHMEHHBI OTBET TIO WHIUBUIYATbHBIM
KapTOYKaM-3aJJaHUsIM, TECTUPOBAHHE.

st obyqarormmxcs ¢ 3I1P Bo3MoxkHO n3MeHeHUEe POPMYTUPOBKH 3aTaHUI HA
«TIOLLIArOBYIOY, aJIallTAlNIO MPEIaraeMoro 00y4aromemMycsi TeCTOBOTO (KOHTPOJIbHO-
OIICHOYHOT0) MaTepHhayia: HWCIIOb30BaHWE YCTHBIX W MHUCHMEHHBIX WHCTPYKIIUH,
VIPOIIECHUE JUTMHHBIX CIOKHBIX (HOPMYITUPOBOK MHCTPYKIIUH, PEIICHUE C OMOPON Ha
ajaropuTM, oOpasell, UCIOIb30BaHNE CIIPAaBOYHONM WH(OPMAITUH.
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MaremaTuka
5 KJjace
Kontponbsnas padorta Ne 1. Tema. Harypanbable uncia.
Kontponbsnas padota Ne 2. Tema. [IeficTBUS C HATYpAJTbHBIMU YHCIIAMHU.
Kontponwnas pa6ota Ne 3. Tema. Mcnonb30BaHre CBOMCTB AEHCTBUM NpU
BBIYMCIICHUSIX.
Kontponbhnas padora Ne 4. Tema. YTriasl © MHOTOYTOJIbHUKH.
Kontponbsnas pabora Ne 5. Tema. JlenumocTs uuncen.
Kontponbshas padora Ne 6. Tema. OObIKHOBEHHBIE APOOH.
KonTtponbsnas padora Ne 7. Tema. CroskeHHe U BbBIYUTaHUE JPOOEH.
Kontponbshas padora Ne 8. Tema. YMHOKeHUE U AeneHne TpoOei.
Kontponbsnas padota Ne 9. Tema. [lecsatuunsie apodu. CpaBHEHHE AECATUUHBIX
Tpo0ei.
KonTtponbshas padbora Nel0. JlelicTBusI ¢ 1eCATUUHBIMU IPOOSIMHU.
Kontponbshas padorta Ne 11. Tema. UtoroBast KoHTposbHas padoTa.
6 kaacc
Kontponbshas padota Nel. Tema. JlenuMocTh HATypaibHBIX YUCEN.
Kontponbshas pabora Ne2. Tema. O6bpikHOBeHHas! ApoOb. OCHOBHOE CBOMCTBO
poowu.
Kontponbnas pabora Ne3. Tema. OtHomenue. [Iponopius.
Kontponbsnas pabota Ned4. Tema. [IporieHT.
KontponbsHas pabota Ne5. Tema. UeThipexyronbHuk. @opMyITbl IEpUMETpPA U
IUIOLIAAN MPSIMOYTOJIBHUKA.
KontponbHas pabora Ne6. Tema. IlonokuTenbHble U OTpULIATENbHBIE YHCIIA.
CpaBHEHHE NOJ0KUTEIBHBIX U OTPULIATEIBHBIX YUCEIL
Kontponbshas pabora Ne7. Tema. CroskeHH€e U BBIYUTAHHUE TTOJIOKUTEIBHBIX U
OTPULATENBHBIX YHCEIL.
Kontponbshas padora Ne8. Tema. YMHOXKEHHE U [IeJICHUE TTOJTOKUTEIBHBIX U
OTPULATENBHBIX YHCEIL.
KontponpHas pabora Ne9. Tema. IlpsmoyronbHas cucTtemMa KOOPIHUHAT.
JlnarpaMmsl.
Kontponsnas padota Nel0. Tema. ToroBast KoHTpoJIbHas paboTa.

Auredpa
[/ KJacc
KontponpHast pabora Nel. Tema. Apudmernueckue  gectBus ¢
palMOHAIBHBIMH YHUCIIAMMU.
Kontponbsnas pabora Ne2. Tema. CtenieHb ¢ HaTypadbHBIM MOKa3aTEJIEM.
Kontponbhas pabota Ne3. Tema. BykBeHHbIE BbIpaKEHUS.
Kontponsnas padota Ne4. Tema. MHOTOUICHEL.
Kontponbnas padota Ne5. Tema. @opmyiibl COKPALIEHHOTO YMHOXEHUS.
Konrtponbhnas padora Ne6. Tema. JIuneitHoe ypaBHEHHUE C OJTHOM IEPEMEHHOM.
Konrtponbhnas padorta Ne7. Tema. CucteMbl TMHEHHBIX YPABHEHUH.
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Kontponwnas padora Ne 8. Tema. Koopaunate! u rpaduku.
Kontponesnas padota Ne 9. Tema. Ilonsatue pynkuuu. JIuneitnas gyHkus.
Kontponesnas padora Nel0. Tema. torosast KoHTposibHas padoTa.
8 Kki1acc
Kontponbsnas pabora Nel. Tema. KBagpaTHslil kopeHb. ApupMeTnyecKkuii
KBaJpaTHbI KOPEHb.
KontponsHas paGora No2. Tema. CremeHb ¢ UelbIM  OKa3aTEIEM.
CrangapTHbIN BUJ YKCTIA.
Kontponbnas pabora Ne3. Tema. AnreOpaumdeckass apoOb. CokpailieHue
Tpo0ei.
Kontponbshas padora Ned. Tema. [elicTBus ¢ anredGpanuecKuMu ApoOsiMu.
KonTtponbsnas pabora NeS. Tema. KBanpaTHbie ypaBHEHUS.
Kontponbnas pabota Ne6. Tema. YpaBHeHuUs, CBOJSIIHECS K KBaJpPaTHBIM.
TexcToBbI€ 3a1a4u, CBOASIIMECS K KBaJPATHBIM.
Kountponbsnas padora Ne7. Tema. CucteMbl ypaBHEHUH.
Kontponbsuas pabota Ne8. Tema. UucioBbie HEpaBEHCTBA U UX CBOMCTBA.
Kontponbsnas padora Ne9. Tema. Cuctembl HEpaBEHCTB ¢ OIHOM IEPEMEHHOM.
Kontponbsnas padora Ne 10. Tema. @ukiuu. yuciaoBbie QyHKINH.
Kontponbshas padota Nel 1. Tema. UToroBasi KoHTposbHas paboTa.
9 knacc
Kontponsnas pabota Nel. Tema. Uucna u BeIUHCIECHUS.
Kontponbuas pabota Ne2. Tema. YpaBHEHUS ¢ OJTHON TTEPEMEHHOM.
Kontponsnas pabora Ne3. Tema. J[poOHO-paniioHabHBIC YpaBHEHUS.
Kontponbshas padora Ned. Tema. CucteMbl ypaBHEHHI C IByMs IEPEMEHHBIMHU.
Kontponbuas pabora Ne5. Tema. JIunelinpie HEpaBEHCTBA C OJTHON MIEPEMEHHOM.
Kontponbshas pabora Ne6. Tema. KBanpaTHbsie HepaBeHCTBA.
KonTtponbsnas pabora Ne 7. Tema. KBaapatuunas GyHKIUS U €€ CBOWCTBA.
Kontponbshas pabora Ne 8. Tema. ApudmeTrndeckast mporpeccus.
Kontponbshas pabora Ne 9. 'eomerpuueckast mporpeccus.
Kontponbsnas padorta Nel0. Tema. torosast KoHTpoJibHas paboTa.

I'eomerpus
[ KJacc

Kontponbaas pabora Nel. Tema. OCHOBHBICE TE€OMETPHUYECKHE CBOWCTBA

mpocTeUuX Quryp.
Kontponsnas pabora Ne2. Tema. CMeKHbIE 1 BEpTUKAIBHBIE YTJIbL.
Kontponsnas pabora Ne3. Tema. [Ipuznaku paBeHCTBa TPEYTrOIHHUKOB.
Kontponbsnas pabora Ned. Tema. PaBHOOEIpEHHBIN TPEYTOTBHUK.
KonrtponbHas padota Ne5. Tema. IlapannensHbie npsiMbIe.
Kontponsnas pabora Ne6. Tema. Cymma yriioB TpeyrojabHUKA.
Kontponbhnas padota Ne 7. Tema. OKpyHOCTb U KpYT.
Kontponbhnas pabora Ne6. Tema. UITorosast KoHTpoJibHas padoTa.

8 knace
Kontponbnas padora Nel. Tema. UeTblpeXyrojbHUKH.
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Kontponesnas padora Ne2. Tema. Cpenusis nuHus TpeyroiabHuka. Cpeasss
JIMHUS TPATELHH.
Kontponbnas padora Ne3. Tema. [Inomans TpeyroibHUKa, apaieiorpaMmma.
Kontponbhas padota Ned4. Tema. [Inomaas nonoOHbIX Guryp.
Kontponwnas padota Ne5. Tema. Teopema Iludaropa.
KontponbHas pabota Ne6. Tema. YTiabl B OKPY>KHOCTH.
KonTtponbshas padota Ne7. Tema. MitoroBast KOHTpoJibHas padbora
9 knace
Kontponbsnas padota Nel. Tema. Pemienne TpeyroabHUKOB.
Kontponwnas padota No2. Tema. [1nomanu TpeyroibHUKa, Y THIPEXYT OJIbHUKA.
Kontponbnas pa6ota Ne3. Tema. BekTopsl.
Kontponbsnas pabora Ned4. Tema. /lekapToBbl KOOPAMHATHI Ha MIIOCKOCTH.
Kontponbshas pabora Ne5. Tema. [IpaBusnbHbie MHOTOYTOJBHUKH.
KonTtponbshas pabora Ne6. Tema. [Tnomans kpyra u ero 4acteu.
Kontponbsnas padota Ne7. Tema. UTorosast KOHTpoJibHask padoTa.

BeposATHOCTH U CTATHCTUKA
7/ KJacc

Kontponwnas pa6ota Nel. Tema. [IpeacraBiienne 1aHHBIX.
Kontponwnas pabora No2. Tema. OnucaTenpHasi CTaTUCTHUKA.
Kontponwnas pabora Ne 3. Tema. CrydaitHas U3MEHYHBOCTb.
Konrponwsnas pabora Ne 4. Tema. BeposiTHOCTh M 4yacToTa CIIy4aitHOTO

COOBITHSL.

8 ki1acc
Konrponsnas pabora Ne 1. Tema. MHOkecTBa.
Kontponwshas padota No2. Tema. BeposiTHOCTH clTydyaliHOTO COOBITHS.
Kontponbsnas pabora Ne 3. Tema. Cnyuaiinbie COOBITHS.

9 knace
KonTtponpsnas paborta Ne 1. Tema. DnemMeHThl KOMOUHATOPUKH.
Kontponbsnas padora Ne 2. Tema. McnibiTanus.
KonrponsHas pabora Ne 3. Tema. CiryqaitHast BeTUYrHa.
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IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YUEGHOI O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHIA

JIMUYHOCTHBIE PE3YJIBTATDI:

MOTHBAIUS K OOYYCHHIO MaTEeMAaTHUKE W IIeJICHAIIPABICHHONW IMO3HABATEILHON
NEITENLHOCTH;

MOBBIIIICHUE  YPOBHS  CBOCH  KOMIIETGHTHOCTH  4Yepe3  MPAKTHYECCKYIO
JESATENBHOCTD, TPEOYIONIYI0O MaTEMAaTHICCKUX 3HAHUHM, B TOM YHCIIC YMCHHE YUUTHCS
y APYTUX JIOJEH;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAIIUIO, OBITh TOTOBBIM JCHCTBOBAThH
B OTCYTCTBHE TapaHTHH yCIIeXa;

criocobHocTh oOyuwaromuxcss ¢ 3[IP k oco3HaHuiO CBOMX JE€PUIUTOB U
NPOSIBIICHUE CTPEMIICHHS K UX MPEOJIOICHUIO;

CIIOCOOHOCTh K CAMOPa3BUTHIO, YMEHHE CTABUTh JOCTHKUMBIC TIEITH;

YMCHHE pas3iinyaTh Y4eOHBbIC CHUTyalldd, B KOTOPBIX MOXKHO JICHCTBOBAThH
CaMOCTOSITCJIbHO, W CHUTyallud, TJ¢ CIIEAyeT BOCIOJB30BaThCS CIPABOYHOM
UH(POPMAIIMECH WM JPYTUMHU BCIIOMOTATEILHBIMU CPEJICTBAMU;

CIIOCOOHOCTD MIEPEHOCUTBD ITOTYYEHHBIC B X0/1¢ 00YUCHHSI 3HAHKS B AKTYaJIbHYIO

CUTyaluo (MPHU pEIICHUH KUTCHCKUX 3a/1a4, TPEOYIOITUX MaTeMaTUUSCKIX 3HAHHM );
CITOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBAHMSIX W MPABUJIAX MPOBEICHUS
TPOMEKYTOYHOM 1 UTOTOBOM aTTeCTaIINH,
OBJIQJICHUE OCHOBaMH (PMHAHCOBOM I'PaMOTHOCTH.

METAIIPEAMETHBIE PE3YJIBTATbBI

Osnadenue ynueepcanbHolMU YUeOHbIMU NOZHABAM ESILHBIMU OCTICIBUAMU:

yCTaHABIMBAaTh  MPUYUHHO-CJIEJACTBEHHBIE  CBA3M B  XOJI€  YCBOCHHS
MaTEMaTUYECKOTO MaTepuana;

BBISBJIATH NEDUIIUT JTaHHBIX, HEOOXOIUMBIX ISl PEIICHUS MOCTaBICHHOU
3a/1a4uy;

C TIOMOIIIBIO YUUTENS BEIOUPATH CIIOCO0 PEIIeHUs MAaTEeMAaTUYECKON 3a/1auu
(cpaBHUBATh BO3MOKHbBIE BAPUAHTHI PELICHUS );

NPUMEHSITh M TMPeoO0pa3oBbIBATh 3HAKM W CHUMBOIBI B XONIE pEIICHUS
MaTeMaTUYEeCKUX 3a71aY;

yCTaHABJIMBATh UICKOMOE U JAHHOE MPH PEIICHUN MaTeMaTHUYeCKOM 3a/1a4u;

NOHUMATh ¥ HHTEPIPETUPOBATH HH(POPMAITHIO PA3TUIHBIX BUIOB U (HOpM
MPEICTaBIICHMS;

WLTIOCTPUPOBATH peliaeMble 3a7a4u rpadIeCKUMU CXeMaMu;

3¢ (PEeKTUBHO 3aTIOMHHATH U CHCTEMATH3UPOBATh HH(OpMAITHIO.

MOHUMATh U HUCIIOJIH30BATh MAaTEMAaTUUECKHUE CPEICTBA HATIISITHOCTH (Tpadukw,
IUarpaMMbl, TaONMUWIBI, CXeMbl W Jp.) I WUIFOCTPAllid, WHTEPIPETAIUH,
apryMEHTAIINN.
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Osnaoenue YHUGEPCAIbHHIMU YueoOHbIMU KOMMYHUKAMUEHBIMU
oelicmeuamu:

OpraHU30BBIBATH y4e€OHOE COTPYIHUYECTBO U COBMECTHYIO NESTEIBHOCTH C
YYUTEIIEM U CBEPCTHUKAMHU B IIPOLIECCE PEIICHUS 3a/1a4;

B3aUMOJICHCTBOBATh U HAXOJUTh OOIIME CIIOCOOBI padOThl; paboTaTh B TPyIIIE:
HaxoJUTh OOIlee pEIIeHHUE U pas3pemarb KOH(MIUKTHI HAa OCHOBE COIJIaCOBAHUS
MO3ULUI U yu€Ta HHTEPECOB; CAYIIATh NapTHEPA; POPMYIUPOBAThH, APTyMEHTUPOBATD
U OTCTAuMBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3ZHUKHOBEHUE KOH(JIMKTOB MPH HAJIUYUHU DPA3HBIX TOYEK
3peHHsl U pa3peliaTh KOH(JIMKTHI Ha OCHOBE ydé€Ta WHTEPECOB M TMO3UIUN BCeX
YYaCTHUKOB,;

apryMEHTUPOBAaTh CBOK TMO3UIUID U KOOPJAMHUPOBATH €€ C MO3ULHUSIMU
napTHEPOB B COTPYAHUYECTBE TPHU BBIPAOOTKE OOIIEro penieHus B COBMECTHOM
NEATEIIbHOCTH;

BBITIOJIHSITh CBOKO 4YacTh pabOThI, JOCTUTaTh Ka4eCTBEHHOTO pe3ysibTaTa M
KOOPAMHUPOBATH CBOM JACHUCTBUSA C APYTUMH WICHAMHU KOMAH/IbI;

OIICHUBATh KQ4€CTBO CBOETO BKJIa/ia B OOITUH MPOYKT.

Osnadenue ynugepcaibHblMu YUeOHbIMU PecyIAMUSHBIMU OCUCMEUAMU

CTaBUThH 1I€JIM, BHIOUPATh M CO3/1aBaTh QJITOPUTMBI JIJIsI PEIICHUS y4eOHBIX
MaTeMaTHYEeCKUX TTPoOIIieM;

IUIAHUPOBATh M OCYIIECTBIATH AEATEIbHOCTh, HANPABICHHYIO0 Ha pEUICHUE
3a/1a4 UCCIIEI0BATENIbCKOr0 XapaKTepa.

dbopMynupoBaTh W yAEpKUBATH Yy4eOHYIO 3aJady, COCTAaBJIATh IUIAaH U
MOCJICIOBATEIBHOCTh JCHCTBUM;

OCYIIECTBIISITH KOHTPOJIb IO 00pa3Ily U BHOCUTh HEOOXOIUMbIE KOPPEKTUBBI;

KOHTPOJIMPOBATH MPOLIECC M Pe3yJIbTaT Y4eOHONH MaTeMaTHIECKON
NEeATEIbHOCTH;

aJIeKBaTHO OLIEHUBATh MPABUIBHOCTH HJIA OIIUOOYHOCTH BHIMIOJHEHUS yUeOHOM
3a/1auu, €€ OOBEKTUBHYIO TPYTHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€ PEIlICHNUS;

CIMYaTh CHOCO0 NMEHCTBUA U €r0 Pe3yNbTaT ¢ 3aJaHHBIM ATAJIOHOM C IIEJbIO
0oOHapyXeHHUS OTKJIOHCHHUH M OTJIUMYUN OT ATaJOHA.

IPEeABUAETh TPYAHOCTU, KOTOPbIE MOTYT BOSHUKHYTH IPU PEIIEHUN YUEOHOM
3a/1auu;

NOHUMATh MPUYUHBI, IO KOTOPHIM HE ObLI JOCTHTHYT TPEOyeMbId pe3yiabTaT
TESTEHHOCTH, OMPENEIATh MO3UTHBHBIC M3MEHEHHUS W HANpaBJICHHS, TPEOYIOIIHe
najabHenIen padoThl;

PETYIHPOBATH CIIOCOO BHIPAKECHUS SMOITHHA.

HNPEAMETHBIE PE3YJIBTATBI

PesynbTaTel ocBoeHus ydeOHOTO mpenMera «MaTtemaTnka (BKIIO4asi anreopy,
FEOMETPUIO, BEPOSITHOCTh M CTATUCTHKY)», pacIpeeieHHbIE MO rogaM oOy4YeHus,
bopMyIUPYIOTCS IO TPUHIUITY J0OABIEHUS! HOBBIX PE3YJIbTATOB OT rOjla K TOJy, yiKe
HAa3BAHHBIE B NPEABIAYIINX I'O1aX MO3ULNH, KaK IMPAaBUIIO0, JOCIOBHO HE MOBTOPSFOTCS,
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HO YYHUTHIBAIOTCS (pe3y/lbTaTbl OYEPEJHOTO0 To/ia MO YMOJYAHHUIO BKIIIOYAIOT
PE3yJIbTAThl IPEAbIAYIIUX JIET).

TJIAHUPYEMBIE [IPEMETHbIE PE3VJIbTATBI OCBOEHUS IIPUMEPHOM
PABOYEI [TPOTPAMMBI KYPCA «MATEMATHUKA» (IIO TOJAM
OBYUYEHNS)

OcBoenune yyeOHOro Kypca «MaremaTuka» B 5—6 KilaccaX OCHOBHOM IIIKOJIBI
JOJDKHO o0OecrnedyrBaTh JOCTHXKEHUE CICAYIOIMNX MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yIbTATOB:

5 KJIACC

Yucna u évluucinenus
OpHEHTHPOBATHCS B IIOHATHSX M OTIEPUPOBATh HAa 0a30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C HATypPaIbHBIMH YUCIIAMH, OOBIKHOBEHHBIMH U ICCITHYHBIMH JPOOSIMHU.

CpaBHUBATH U YIIOPSA0YMBATh HATYypaJbHBIC YHCJIa, CPABHUBATH B IPOCTEHUIITUX
CITy4asiX OOBIKHOBCHHBIC JIPOOH, ACCATUYHBIC APOOH.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOM (YMCIIOBOM ) IPSMOM C COOTBETCTBYIOITUM
el YuCcIIoM M n300pakaTh HATypaJIbHBIC YUCIIa TOYKAMH Ha KOOPIUHATHOM (YMCIIOBOM)
PAMOM.

BreimonuaTe apudmMeTrueckue ACHCTBHS ¢ HATypallbHBIMM YHCJIAMHU, C
OOBIKHOBEHHBIMHU JPOOSIMHU B MPOCTEHIITUX CITydasX.

BrITTOTHATE IPOBEPKY, MPUKUJIKY PE3yJIbTaTa BEIYUCICHUN.

OKpyTJISITh HATypaJIbHBIC YUCIIA.

Pewienue mexcmoeuwix 3a0au

Pemate TekcToBble 3amauu  apU(PMETHUYECKUM CIIOCOOOM M C IIOMOIIBIO
OpraHW30BaHHOT'O KOHEUHOIro Iiepedopa BceX BO3MOXKHBIX BapuaHTOB (MpH
HEOOXOAMMOCTH C HAIPaBJIAIOIICH TTOMOIIBIO).

Pemate 3amaum, coneprkamiyge 3aBUCHMOCTH, CBS3BIBAIOIINEC BEJIIMYHUHBI:
CKOPOCTh, BpeMsl, PACCTOSIHUE; IIEHA, KOJTUIECTBO, CTOMMOCTD (TP HEOOXOIUMOCTH C
HCIIOIb30BaHUEM CIIPABOYHOM MH(pOpMAITUN).

Hcrnons30BaTh KpaTKHUE 3aIIUCH, CXEMBI, TAOJIUIIBI, 0003HAYCHHS MMPU PEIICHUN
3a7a4.

ITomp30BaThCS OCHOBHBIMM €AMHHUIIAMH U3MEPECHUS: IICHBI, MACChI; PACCTOSHUSA,
BPEMEHHM, CKOPOCTH; BBIpa)kaTh OJHH CJWHHUIIBI BCIMYHMHBI Yepe3 Apyrue (mpH
HEOOXOUMOCTH C OITOPOH Ha CIIPABOYHYIO MH(OpMAIIHIO).

N3Bnekars wHpOpMamuio, MNpEICTAaBICHHYIO B TaOJMIle, Ha CTOIO0YATOU
ayuarpamMMme, HHTEPIPETHPOBATh MPEICTaBICHHBIC JaHHBIC, UCIIOIb30BaTh JaHHBIC ITPH
pelIeHnH 3a1a4.

Haznaonan ceomempus

ITonb30BaThCSA TEOMETPHUCCKUMH TTOHATHSIMH: TOYKA, MpsMas, OTPE30K, JIyd,
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yTOJI, MHOTOYTOJIBHHK, OKPY>KHOCTB, KPYT.

[TpuBomMTh TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEIMUX (OpMy
W3YYCHHBIX TEOMETPUICCKUX PUTYD.

Hcnonp30BaTh TEPMUHOJIOTHIO, TP HEOOXOIUMOCTH IO BH3yaJILHOW OIOpE,
CBS3aHHYIO C YIJIaMH: BEpIIWHA, CTOPOHA; C MHOTOYTOJIbHHKAMH: YTOJI, BEpIINHa,
CTOpPOHA, TUAarOHAJIb; C OKPYKHOCTBIO: PaJNyC, TUAMETP, IIEHTP.

N300pakaTh W3ydeHHBIC TeoMeTpHueckre GUTYphl Ha HEJIMHOBAHHOW W
KJIETYaTONW OyMare ¢ MOMOIIBI0 IIUPKYJIS U JIMHEUKH (TTOCIE COBMECTHOTO aHAJIN3a).

HaxomuTe MJIMHBI OTPE3KOB HETOCPEACTBEHHBIM H3MEPEHHEM C ITOMOIIBIO
JUHEHKHA, CTPOWTH OTPE3KH 3aJaHHOW JUIMHBI; CTPOUTH OKPYXKHOCTh 3aJaHHOTO
panuyca.

Hcnonp30BaTh CBOWCTBA CTOPOH W YIJIOB MPSMOYTOJBHUKA, KBaJpaTa JJisl UX
MIOCTPOCHMS, BEIYMCIICHUS TUTOIIAAN B IIEpUMETpA.

Bbryuciare mepuMeTp H IUIONIAAb KBajapara, MNPsSMOYToJbHHKA, (UTYP,
COCTaBJICHHBIX W3 TPSIMOYT'OJBHHUKOB, B TOM 4YHCIE (GUTyp, H300pakEHHBIX Ha
KJIeT4aToi Oymare.

[Tonb30BaTBCS OCHOBHBIMH METPHUYCCKUMH CIMHUIIAMH HM3MEPCHHS JUIMHBI,
TUTOIIA/IH; BBIpAXKaTh OJTHU CIMHMIIBI BETMYUHBI yepe3 Apyrue (Ipr HeOOXOAUMOCTH C
OIOPO¥ Ha CIPaBOYHYIO HH(DOPMAIIHIO).

Pacrio3HaBaTh mapasienenurie]i, Kyo, HCIOIb30BaTh TEPMUHOJIOTHIO: BEpIITNHA,
pedpo rpaHb, U3MEPEHHS; HAXOIUTh H3MEPEHUS Mapajuiesienumnena, Kyoa.

Beraucnate 00b€M KkyOa, mapaiienenunena Mo 3aJaHHBIM H3MEPEeHUsIM (C
OMOpOI Ha aNTOPUTM YYEOHBIX JEUCTBHUI), MOJIb30BATHCS CIMHUIIAMHU H3MEPEHUS
o0BEMa.

Pemate HecnoXHBIC 3aladyll HA HM3MEPEHHE TEOMETPUUYCCKUX BEIUYHH B
NPaKTHYECKUX CUTYaIHsIX (TP HEOOXOAMMOCTH C BU3YaJIbHOW OTIOPOiA).

6 KJIACC

Yucna u evluucienus

OpueHTHPOBATHCA B MOHATHUSAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBS3aHHBIMU C PA3JIMYHBIMU BHJAMHU YHUCEN U CIOCO0AMH HMX 3allUCH, MEPEXOIUTh
(ecrr 3TO BO3MOKHO) OT OJTHOHM (hOPMBI 3aMKCH YUCa K APYTOH.

CpaBHUBATh U YHOPSAIOYMBATH IIEJIbIE YKCIIA, OOBIKHOBEHHBIE M JIECITHYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

BeimonHATh apudMeTHYecKue eHCTBUS C HATypaTbHBIMH U 1EJIBIMUA YHCTIAMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JIPOOSMH, TTOJIOKUTEITHHBIMA W OTPUIIATEIIHHBIMHU
YU CJIAMHU.

BbluncnsaTh 3Ha4€HHS] YMCIOBBIX BBIPAKEHUM, BBIMOJHITh MPUKUIKY U OLIEHKY
pe3yibTaTa BBIUMCICHUI; BBINOIHATh NMPEoOpa30OBaHUsl UYUCIOBBIX BbIpaKEHUN Ha
OCHOBE CBOMCTB apU(PMETUUECKUX JACHUCTBUIL.

COOTHOCHUTH TOUKY Ha KOOPAMHATHOMN MPSMOM C COOTBETCTBYIOIIUM €1 YHCIOM
1 n300paxaTh Yucjia TOUKaMU Ha KOOPAUHATHOM MPSIMOM, HAXOAUTh MOAYJIb YUCJIA.

COOTHOCHUTH TOYKH B MPSIMOYTOJIbHOM CHCTEME KOOPJAHWHAT C KOOPAMHATAMH
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3TOU TOYKH.

OKpyrJisiTh 1I€JIble 4Yuciia M JeCSITHUYHbIe ApoOu (1Mo oOpasily), HaXOAHUTh
MPUOIMKEHUS YUCEIL.

Yucnoevie u OyKeeHHbIE BLIPAICEHUS

OpueHTHpOBaTHCS B MOHATUAX U ONIEPUPOBATH HA OA30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMHU C 3aITUCHIO CTETICHU YMCIIa, HAXOAUTh KBAJIpaT U KyO 4uciia, BEIYUCIATh
3HAYEHUS TPOCTEUIINX YHUCIIOBBIX BBIPAXKEHUM, COIEPIKAIINX CTEIICHH.

[Tonp30BaThCcsl MpU3HAKAMHU JEIUMOCTH (TP HEOOXOAMMOCTH C OIMOPOM Ha
aJTOPUTM IpaBUJia), PacKiIa bIBaTh HATYpaJbHbIE YHCIIA HA TIPOCTHIE MHOXKHUTEIH.

Ilonv306amucs macuimabom, COCTaBISTH TPONOPLUU U OTHOILICHUSI.

Ucnonw3oBaTh OYKBBI A1 0003HAYEHUS YWCEN TP 3alUCH MATEeMaTUYECKHUX
BBIDOKCHUH, HAXOJIUTh 3HAUCHHUS OYKBEHHBIX  BBIPAKEHUH,  OCYIIECTBISIS
HEO0OXOAUMBIE TOJCTAHOBKU W MpeoOpa3oBaHus (C OMOPON HAa aJIrOPUTM YUYEOHBIX
TEeUCTBUH).

Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewenue mexkcmoeguix 3a0au

Pemate MHOTOIIAroBhie TEKCTOBBIC 3a7ayd apU(DMETHYCCKHM CIIOCOOOM C
OTNOPOI Ha BOMPOCHBIN MJIaH.

Pemate POCTENIIINE 3a7a4u, CBSI3aHHBIE c OTHOIIICHUEM,
MPONOPLIMOHATIBHOCTBIO BEJIMYMH, MPOLIEHTAMU; PElIaTh TPU OCHOBHBIC 3aJayd Ha
IpOOU ¥ MPOIEHTHI.

Pemate 3amaun, conepikamue 3aBHCUMOCTH, CBSI3bIBAIOLIME BEIUYHHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTD; IPOU3BOIUTEIILHOCTD,
Bpemsi, 00bEMa paboThI, UCTIONB3YA apu(MeTHUECKHe AeHCTBUS, OLICHKY, MPUKHUJIKY;
M0JIb30BAThCS €UHULIAMH U3MEPEHUS COOTBETCTBYIOIIUX BEIUYHUH.

CoctaBisaTh OyKBEHHBIE BHIPAKEHUSI TIO YCIOBHUIO 337]a4H TIOCIIE COBMECTHOTO
aHanIu3a.

N3Bnekars wHOpMamuio, MpEeACTABICHHYI0 B TaOlWIaX, Ha JHWHEHHOM,
CTONOYAaTON WM KPYroBOM JuarpamMmax, HHTEPIPETUPOBATH IMPEACTABICHHbBIE
JAHHBIE; UCIIOJIb30BaTh JAHHBIE MIPU PEIICHUU 3a/1a4.

[IpeacraBnare HHGOPMAIMIO C TIOMOIIBIO TAOJUII, JTMHEHHON M CTOJIOUYATOM
JUarpaMM.

Haznaonan ceomempus

[TpuBomuTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIMUX (opMy
M3YYCHHBIX TC€OMETPUUYECKHX IUIOCKUX M TPOCTPAHCTBEHHBIX (QUTYpP, TPHUMEPHI
PaBHBIX U CHMMETPUYHBIX QUTYP.

N300paxkath ¢ MOMOIIBIO ITUPKYJIS, IMHEWKH, TPAHCIIOPTHPA HA HETMHOBAHHOM
Y KJIETYaTON Oymare u3ydeHHbIC TUIOCKUE TeOMeTprudecKre QUTyphl U KOHPUTYpAIINH,
CUMMETpPUYHBIE (DUTYPBHI.

Nmers mpencrtaBieHHE O TEOMETPUYECKUX TIOHATHSIX: PAaBEHCTBO (UTYD,
CUMMETpPHS, OCb CHAMMETPHUH, LIECHTP CUMMETPHUHU.

Haxonuth BEIWUYMHBI YIIIOB H3MEPEHUEM C MOMOIIBIO TPAHCHIOPTUPA, CTPOUTH
YIUIbl 33IaHHOM BEJIMYMHBI, MOJb30BAThCA MPU PELNICHUM 33Ja4 T'PaJlyCHOU MEpou
YIJIOB; PACIO3HABATh HA YEPTEXKAX OCTPbIN, IPSIMOW, Pa3BEPHYTHIA U TYIION YTJIbIL.
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Beluncnare IMHY JIOMaHOM, IEPUMETP MHOTOYTOJBHHKA, I0JIb30BATHCS
€IUHULAMHU U3MEPEHUS JJIMHBI, BBIPAXKATh OAHU €AWHULBI U3MEPEHUS JUIMHBI Yepe3
IpyTHe.

Haxonute, ncnone3ys 4epTEKHbIE HUHCTPYMEHTBI, PACCTOSIHUSA: MEKIAY ABYMS
TOYKaMH, OT TOYKH A0 MPAMOM, JUINHY IIyTH HA KBaAPaTHOU CETKE.

Boruucnars  miuomanbs  Guryp, COCTAaBJIEHHBIX M3  IPSIMOYTOJBHUKOB,
HCII0JIb30BaTh pa30UeHNEe Ha MPSIMOYTOJIbHUKH, HA paBHbIE (UTYPBI, TOCTPAUBAHUE 10
MPSAMOYTOJIHUKA; T0Jb30BaThCd OCHOBHBIMU €IMHUIAMUA W3MEpPEHHs IUIOLIAJIH;
BBIPAXKATh OJIHHU €IMHUIIBI U3MEPEHUS TUIOLIAAHN Yepe3 Apyrue (Mpu He0OXOJUMOCTH C
OIOPO¥ Ha CIPaBOYHYIO HH(OPMAIIHIO).

Pacrio3HaBaTh Ha MOZENSIX M HM300paXEHUSAX MHUPAMUIY, KOHYC, IMIIMHID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIUINHA, peOpo, IpaHb, OCHOBaHHE, pa3BEPTKA.

N306paxkath Ha KJleTyaTOl OyMare NpsIMOYTOJIbHBIN Mapaieienurne].

Boruucnates 00b€M NMPSMOYTOJIBHOTO Mapajuienenunena, Kyoa, MojJb30BaThCs
OCHOBHBIMHU €JIMHUIIAMH M3MEpeHUs 00bEMA; BhIpaXKaTh OJHU €IWHHUILIBI U3MEPEHUS
o0BEMa yepe3 Apyrue (C ornopoi Ha CIPaBOYHYIO HH(OpPMAIIHIO).

Pemlate HecnokHblE 3a7aul Ha HAaX0XIEHHUE TE€OMETPUYECKUX BEJIUYMH B
NPAKTUYECKUX CUTYyalUsAX (MpU HEOOXOAMMOCTU C BU3YalIbHOM OMOPOM).

IIJTAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHU S ITPUMEPHOM
PABOYEW ITPOI'PAMMBI KYPCA «AJITEBPA» (ITO TOJIAM OBYUEHU)

OcBoenue yueOHOTO Kypca «Ainredbpa» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus JOJDKHO oOecredynBaTh JOCTIXKEHHUE CIEIYIONIUX MPEeIMETHBIX
o0pa3oBaTeIbHBIX PE3YIIHTATOB:

7 KJIIACC

Yucna u evluucienus

BeimonHaTh, couyeTas YCTHbIE M NHChbMEHHBIE TPHUEMBI, apuUPMETUUECKUE
JNEUCTBHS C PALMOHAIBHBIMU YHCIIAMHU.

HaxonuTh 3HA4YeHUS YUCIOBBIX BBIPAKEHUI; MPUMEHITh Pa3HOOOpPA3HbIE
CrocOOBl M TPUEMBI BBIUUCICHUS 3HAYCHHUHN JPOOHBIX BBIPAKEHHM, COJEpIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT omHOW (GOPMBI 3alKMCH YWCEN K APYrod (mpeoOpa3oBBIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCITUYHYIO, B YACTHOCTU B OECKOHEUHYIO AECATUYHYIO ApoOb). CpaBHUBATH U
YHOPSIIOYMBATH PALIMOHATBHBIE YHCIA.

OKpyrJIsITh Yncha.

BbINONHATh TPUKUIKY M OLEHKY pe3yJibTaTa BBIYMCICHUMN, OLICHKY 3HAUCHUH
YHUCJIOBBIX BBIPAKEHUH.

BoInonHsATh AEHCTBUS CO CTETICHSIMU C HATYPaJIbHBIMU MOKA3aTeNSIMU (C OMOPOit
Ha CIPAaBOYHYIO0 HHPOPMAIIHIO).

[IpuMeHsTh NpU3HAKU JACIUMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYyPaJIbHBIX
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quCell.

Pemate mpocreiiiiiie TPakTUKO-OPUEHTUPOBAHHBIE 3a/laud, CBSI3aHHBIE C
OTHOILIEGHUEM  BEJIWYUH,  MPOMOPIUOHATBLHOCTHIO  BEJIWYWH,  IPOILICHTAMHU;
WHTEPIPETUPOBATH PE3YJIBTATHI PEIICHUS 33/1a4 C YUETOM OTPAaHUYCHUM, CBSI3aHHBIX CO
CBOMCTBaMU pacCMaTpPUBAEMBbIX OOBEKTOB.

Anzebpauueckue eviparxcenus

OpueHTUpOBaThCSI B TOHATHUSAX M ONEpUpOBaTh Ha 0a30BOM  YpPOBHE
anreOpanyecKoil TepPMUHOJIOTHUEN U CUMBOJIUKOM.

Haxonuth 3HaueHuss OYyKBEHHBIX BBIPAKECHHM TpU 3aJaHHBIX 3HAYCHUSIX
NePEMEHHBIX.

BrinonHsaThs npeoOpa3zoBaHus 1IEJI0T0 BEIPAKEHUS B MHOTOWICH MPUBEIEHUEM
MOJI00HBIX CJIAraéMbIX, PACKPBITUEM CKOOOK.

BoInonHATh yMHOXKEHHE OJHOYJICHA HAa MHOTOWIEH M MHOTrO4YJieHa Ha
MHOT'OYJIEH, MPUMEHSTh (hOPMYJIBbI KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTU (C OMOpoin
Ha CIIPAaBOYHYIO0 UH(POPMAITHIO).

OcymiecTBISATh Pa3ioKEHWE MHOTOUYJICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEero MHOXHUTENS, TPYNIUPOBKU ClIaraeMbIX, MPUMEHEHUSI
dbopmys coOKpa€HHOr0 YMHOKEHHUS (C OMOPOM Ha CIIPAaBOYHYIO HH(POPMAITHIO).

[TpumMensTh MpeoOdpa3zoBaHKsi MHOTOWICHOB ISl PEIICHUS PAa3IMYHbBIX 33/1a49 U3
MaTEeMAaTHKH, CMEXKHBIX TIPEJIMETOB, U3 PeaTbHON MPAKTHKHU.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATypaJdbHBIMU IOKA3aTENSIMH IS
npeoOpa3zoBaHus BEIPaKEHUM (C OMOPOIi Ha CIIPABOYHYI0 MH(POPMAIIHIO).

Ypasunenua u nepasencmea

Pemate nMHENHBIE ypaBHEHHsS C OAHOW NEPEMEHHOW, NPUMEHSA MpaBUia
nepexoqa OT UCXOJHOTO YPaBHEHHS K PaBHOCWIBHOMY emy. [IpoBepsTsh, saBiseTcs u
YHUCJIO0 KOPHEM YpPaBHEHUSI.

Nmets nipescTaBiienne o rpaduueckux MeTofax Mpy peluieHUu JTUHEHHBIX
YPaBHEHUHN U UX CUCTEM.

[lonOupath mpuMepsl Map YHCEN, SBISIOMUXCS PEHICHHEM JIMHEWHOTO
YpaBHEHUS C IBYMS IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOU MIOCKOCTH rpadK JTUHEHHOTO YPABHEHHSI C IBYMS
MEePEMEHHBIMH; TTOJIB3YSACh TPAPUKOM, TPUBOIUTH MTPUMEPHI PEIICHUS YPABHEHU .

Pemate cucteMbl NBYX JIMHEHWHBIX YpPaBHEHUU C ABYMS NEPEMEHHBIMHU, B TOM
qrciie rpa@uiecku (C Ormopoit Ha ATOPUTM YIeOHBIX JEHCTBUIA).

CoctaBisTh (MOcie COBMECTHOTO aHAIN3a) U pelIaTh JIMHEHHOE YPaBHEHUE WU
CUCTEMY JIMHEMHBIX YpPaBHEHUN MO YCIOBHIO 3aJayd, HHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33J]a4 MOJIYYEHHbBIN PE3YIbTAaT.

Koopounamot u cpagpuxu. @ynkyuu

N300pakath HA KOOPAMHATHOW MPSIMOU TOYKH, COOTBETCTBYIOIINE 3a/IaHHBIM
KOOpAWHATaM, Jy4Yd, OTPE3KH, UHTEPBAJIbl;, 3aMMCHIBATh YMCIOBBIE MPOMEXKYTKU Ha
anreOpanyecKoM SI3bIKE.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKU IO 33J]aHHBIM KOOpJMHATaM;
cTpouth rpaduku nuHerHbIX QyHKIUNA. CTpouTs rpaduk GyHkimu y = kx + b.

OnuchiBaTh € TMOMOUIBIO (PYHKIUA H3BECTHBIE 3aBUCUMOCTH MEXIY
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BEJIMYMHAMU (110 aJrOPUTMY YUEOHBIX JEHCTBUM): CKOPOCTh, BPEMsl, PAacCTOSHHUE;
1I€Ha, KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTEIBHOCTD, BpEMs, 00BEM padOTHI.
HaxoauTe 3HaueHue pyHKIUHU 10 3HAYEHUIO €€ apryMeHTa.
[lonumate rpaduueckuil crnocoO NpencTaBICHUS W aHalIW3a HHPOpMaLUU;
U3BJIEKaTh U UHTEPIPETUPOBATH MH(OPMALIUIO U3 TPaPUKOB pPEeAbHBIX MPOLIECCOB U
3aBUCUMOCTEN.

8 KJIACC

Yucna u evluucienus

Hcnonb3oBaTh HayalbHbIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIbHBIX
qyuces JJI CpaBHEHUS, OKPYTJICHUS] U BBIYUCIICHUN; M300pa)kaTh JCHCTBUTEIIbHBIC
Yyycia TOYKaMU Ha KOOPAMHATHOMN MIPSIMOiA.

[IpumensTh mOHATHE apUPMETHYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHH, HCIOJIb3ys TIPU HEOOXOIUMOCTU KaJIbKYJSTOP; BBITIOJHATH
npocreiimmre TpeoOpa3oBaHUsS BBIPAKECHUH, COACPKAIMX KBaJpaTHbIE KOPHHU,
VCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJBIIMX W MaJIbIX YUCENI C TMOMOIIBIO JIECITHYHBIX
npoOeii u creneHelt yucia 10.

Anzebpauueckue eviparxcenus

[IpuMeHATP TOHSATHE CTENEHM C LEeJAbIM  II0KAa3aTesieM, BBIIOIHATH
npeoOpa3oBaHusl BBIPAXKEHUM, COJEP)KALIUX CTENEHW C LEeJIbIM ToKa3zareineM (cC
UCIIOJIb30BaHUEM CIIPABOYHON MHGOPMAIIIN).

BbITIOJIHATE HECOXKHBIE TOXKJIECTBEHHbIE MPeoOpa3oBaHUS pPAIMOHATBHBIX
BBIpQKEHUU HAa OCHOBE IMpaBWJ JIEWCTBUI HaJl MHOTOWIEHAMHU W aJreOpandyecKUMHU
TPOOSIMH.

PacknanpiBaTh kBaapaTHbBIN TPEXWICH HA MHOKHUTENH.

[TpumensTs mpeoOpa3oBaHus BHIPAKECHUM IS PEIICHUS PA3IMUYHBIX 3a7a4 U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEaJTbHON MPAKTHKHU.

Ypasnenun u nepasencmea

Pewmiate nuHeliHble, KBaipaTHbIE ypaBHEHUs (C MCIOJIb30BAHUEM CIIPaBOYHOU
uH(hOpMAaIIMK) W pallMOHATbHBIC ypaBHEHUS, CBOISIIMECS K HUM, CHUCTEMBI JBYX
YPaBHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBOIUTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHU, B TOM
quclie C NMPUMEHEHHEM TpapUYecKuX NpecTaBleHu (yCTaHABIMBATh, WUMEET JIU
YpaBHEHHE WJIM CHUCTEMa ypaBHEHUW PELICHHS], €CIM UMEET, TO CKOJIbKO, U TIp.) C
OMOpOH Ha aITOPUTM YUEOHBIX JEHUCTBUI.

[lepexoauTh OT ciOBeCHON (HOPMYTUPOBKM 3adaduud K e€ anreOpandeckoit
MOJIEIA C TIOMOLIBKO COCTaBJIICHUS YPAaBHECHHUS WM CUCTEMbl YypaBHEHUH,
MHTEPNPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J1a4M MMOJYYEHHBIA PE3yJIbTAaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U1l CPABHEHUSI, OLICHKH; PEIIATH
JIMHEMHBIE HEPABEHCTBA C OJIHOM MEPEMEHHON M UX CUCTEMBI; JIaBaTh IpapuUECKyIo
WJUTIOCTPALMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkuyuu
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OnepupoBath Ha 0a30BOM YpOBHE (YHKIHMOHAJIBHBIE MOHITHUS M S3BIK
(TepMUHBI, CUMBOJUYECKHE OO0O3HAUYCHHUS); OMPEACNATh 3Ha4YeHUEe (PYHKIUU TO
3HAYEHUIO apryMEHTa; ONPENEIATh CBOMCTBA (PYHKIMU MO €€ rpaduKy.

CtpouTh rpadMKK dIeMEHTapHBIX QYHKIMIH Buaa , Y = X3, y=Xx5,y =+/x ,y =

k; ommchIBaTH CBOMCTBA YMCIOBOI GYHKINH 0 €€ rpaduKy (mpu HEOOXOIUMOCTH C
X

HaIpaBJISIIOIIEH TOMOILBIO).

9 KJIACC

Yucna u vluucienus

CpaBHUBATH U YIIOPSA0OUUBATH PAMOHAIBHBIE U UPPALIMOHATBHBIC YUCIIA.

Boinonusate apudmernyeckue ASHCTBUS ¢ pallMOHATBHBIMUA YKCIIAMU, COYETast
YCTHBIE U MHUCHBMEHHBIE MPUEMBI, BBINIOJIHATh BBIYMCICHUS C HMPPAIMOHATBHBIMHU
YUCJIAMHU.

Haxonuth 3HaueHMs CTENEHEN ¢ IEIbIMU MOKA3aTeIISIMA U KOPHEMN; BHIYUCIIATh
3HAYEHUS YUCIIOBBIX BBIPAKEHUI.

OKpyraarh JEWCTBUTENBbHBIE YHUCJA, BBIMOJHIATh MNPUKUIKY pe3yJbTaTa
BBIYMCIICHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUMH.

Ypasnenuna u nepasencmea

Pemrats nuHeNHbIE U KBaApaTHbIE YPABHEHMUS, YPABHEHHUS, CBOJSAIINUECS K HUM,
npocTeiime 1poOHO-pallOHaIbHBIE YPaBHEHUS.

Pemare mnpocreiimme CUCTEMBI ABYX JIMHEHMHBIX YPAaBHEHUW C JIBYMS
NEPEMEHHBIMU U CUCTEMBI ABYX YPABHEHUM, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBISACTCS
JUHEWHBIM (110 BU3yaJIbHOU orope).

Pemate mnpocTeiiiie TEKCTOBBIE 3a7aud ajareOpauvdeckuM CIOCOOOM C
NOMOIIIbIO COCTAaBJICHUS YPAaBHEHHS WJIM CHCTEMbl [BYX YpPaBHEHUH C JBYMS
EPEMEHHBIMMU.

[IpoBOoaUTH MPOCTEUIIINE UCCIICAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM
quclie ¢ MPUMEHEHHEeM TpaduuecKux mMpe/cTaBiIcHUi (ycTaHABIUBATh, UMEET JIH
YpaBHEHUE WM CUCTEMA YPAaBHEHUW PEUIECHHUS, €CIIH UMEET, TO CKOJIBKO, U TIp.).

Pemarte nuHeWHBIE HEpaBEHCTBA, KBAJpPAaTHHIE HEPABEHCTBA; H300pakaTh
pELICHUE HEPABEHCTB HA YMCIOBOM IPSMOM, 3alMCHIBATh PEIIEHUE C IMOMOIIBIO
CHUMBOJIOB.

PemaTte cucrempl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIKOUYAIOILINE
KBa/IpaTHOE HEPABEHCTBO; M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIIOBOM
MPSMOM, 3aIUCHIBATH PEUIEHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PEIICHUH PA3JIWYHBIX 33/1a4.

Dynkuyuu

PacrioznaBate (QyHKIMM W3y4eHHBIX BHUAOB. I[loKa3bIBaTh CXEMaTHYECKU
pacrooKeHHe Ha KOOPIUHATHOH IIIOCKOCTH TpaduKoB pyHKImA Buaa: y = kX, y = kx

+bh,y=a?+bx+c,y=xy= % y=2%

— B 3aBUCHUMOCTHA OT 3HAYEHUU
X

KO3(pPUILIMEHTOB; OMUCHIBATH CBOMCTBA () YHKIIMIA.
Crpouth 1 u300pakaTh CXEMATHUYECKU TpauKku KBaJAPATHUUYHBIX (PYHKIUH,
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OMMCHIBATh CBOIMCTBA KBAAPATHUHBIX (DYHKIMI O UX IrpaduKam.

Pacno3HaBaTh KBaApaTuyHyr0 (QyHKUIUIO 1O (hopmyse, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peabHOM )KU3HU, QU3HKH, TEOMETPHUH.

Apugpmemuueckan u zeomempuueckas npozpeccuu

Pacnio3HaBaTh apumMeTHUECKYI0 U TEOMETPUUYECKYIO MMPOTPECCUU MPU PA3HBIX
croco0ax 3a/1aHusl.

BbINOJNIHATS  BBIYMCIEHHUS C  UCHOOJb30BaHWEM (opmyn N-ro  4jeHa
apu(pMETHYEeCKO M TeOMETPUUYECKOM MNpPOrpeccuil, CyMMbl MEPBBIX N UJIEHOB (C
OTOpPOH Ha CIIPAaBOYHYIO MH(POPMAITHIO).

PemaTh 3a1aun, CBSI3aHHbBIE C YUCIOBBIMU MOCIE0BATEIbHOCTMHU, B TOM UHCIIE
3alayd U3 pealbHOM KU3HU (C UCIHOJIb30BAHUEM KaJbKYJIsATOpPa, UUMPOBBIX
TEXHOJIOTHH).

TIJIAHUPYEMBIE TTPEJIMETHBIE PE3VJIbTATHI OCBOEHUS ITPUMEPHOM
PABOYEN ITPOI'PAMMBI KYPCA «TEOMETPHUSI» (ITO TOJJAM OBYUEHI)

OcBoenne ydeOHOro Kypca «['eomeTpusi» Ha ypOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus JOJDKHO OOECleunBaTh JIOCTIKCHHE CIEAYIONIUX TMPEIMETHBIX
00pa3oBaTeIbHBIX PE3YyJbTATOB:

7 KJIIACC

Pacno3naBaTh M3ydeHHBIC T€OMETPpUUSCKUE (PUTYPBI, OTIPEACIIATh UX B3aUMHOE
pacrioyoKeHrne, u300paxkaTbh reoMeTpuyeckue (UTyphl, BBIOJHATH UYEPTEKHU I10
YCJIOBUIO 3ajaud. M3MepsATh JUHEWHBIE W YIJIOBbIC BeNWYMHBI. Pemiath 3agauu Ha
BBIYUCJICHUE JJTUH OTPE3KOB U BEJIUYKH YTJIOB.

JlenaTth rpyOyIO OLICHKY JIMHEHHBIX U YTJIOBBIX BEJTUYMH IIPEAMETOB B pEaIbHOM
KU3HHU, pa3MEpOB IPHUPOJHBIX OOBEKTOB. Paznmmuarh pa3smepsl 3TUX OOBEKTOB IO
MOPSJIKY BEJIUYUHBI.

CTpouth 4epTek U K TeOMETPUIECKUM 3aj]lauaM (C UCIIOJIb30BAHUEM CMBICIOBOM
OTIOPBI: HABOSIIINE BOMPOCHI H/WIIHA aITOpPUTMa YUEOHBIX TCUCTBUI).

[Tonp30BaThCs NpHU3HAKAMU  PABEHCTBA  TPEYTOJIBHHUKOB, HCIIOJIb30BaTh
MPU3HAKHA U CBOWCTBA PAaBHOOECAPEHHBIX TPEYTOJIBHUKOB TIPU PEIICHUH 3a71a4.

[IpoBOoaUTE  MOKA3aTENbCTBA  HECIOXKHBIX  TIE€OMETPUYECKHUX  TEOPEM.

[Tonp30BaThbCs MpU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIBbHUKOB,
CBOWCTBOM MEJIHAHBI, TPOBEAEHHON K THIIOTEHY3€E MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B
PEIICHUH TEOMETPUIECKUX 3a]1a4 (C MCITOJIb30BAHUEM 3PUTEIBHON HATTISITHOCTH /WA
BepOaIbLHOI OMOPHI).

OrnpenensiTe napamuieIbHOCTh IPSIMBIX C TOMOILBIO YTJIOB, KOTOPBbIE 00pPa3yeT C
HUMH cekymas. OnpenensaTh MapajulebHOCTh NPSIMBIX C TMOMOIIBIO PaBEHCTBA
PacCTOSIHUNA OT TOYEK OJHOM NMPSMOW 10 TOYEK APYTroM MPsSMOM.

Pemate 3aaun Ha KiaeTyaTon Oymare.

[IpoBOAUTE BHIUKCICHUSI U HAXOJUTh YUCIIOBbIE U OYKBEHHbIE 3HAUEHUS YIJIOB
B F€OMETPUYECKHUX 33/1a4aX C UCITOIB30BAHUEM CYMMBI YIJI0B TPEYTOJIbHUKOB U
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MHOT'OYTOJIbHUKOB, CBOMCTB yTIJIOB, OOpa30BaHHBIX TMpPHU TEPECEUECHUU JIBYX
MapajuIeNbHbIX MPSAMBIX CEKyILIeW. Pemars mpakTUyecKkue 3aJayd Ha HaXOXKICHUE
YIJIOB.

HNmets npeacraBieHue O MOHATHE TEOMETPUUECKOTO MECTA TOUYEK.

DOopMyJIMPOBATh ONPEACICHUS OKPYKHOCTH U Kpyra, XOpAbl U JUAMETPA
OKPYKHOCTH, MOJIb30BAThCS UX CBOMCTBAMHU. YMETh NMPUMEHSATh 3TU CBOMCTBA IIPHU
pELIEHNH 3a]a4.

OpueHTUPOBATHCS B MOHATUSX: OMMCAHHAA OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
LIEHTP ONMUCAHHOW OKpY>XHOCTU. OnepupoBaTh Ha 0a30BOM ypOBHE (haKTaMU O TOM,
YTO OUCCEKTPHUCHI YIJIOB TPEYTrOJbHUKA MEPECEKAIOTCs B OJHOM TOYKE, U O TOM, UTO
CEpEIMHHBIE TEPIEHAUKYJISIPBI K CTOPOHAM TPEYrOJIbHUKA IMEPECEKAIOTCS B OJHOM
TOYKE.

OpueHTUpOBaTBHCSI B TOHATHUAX U ONEPUPOBATH Ha 0a30BOM YPOBHE:
KacarelbHass K OKPYKHOCTH, TeOpeMa O IEPHEHIUKYISAPHOCTA KaCcaTeJIbHOU U
paauyca, MpoBEAEHHOTIO K TOUKE KACAHMUS.

Nmers mnpencraBiieHHEe O MNPOCTEUIIMX TEOMETPUYECKUX HEPABEHCTB, HX
MIPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOCHUSA C IMOMOIIBIO LHUPKYISA H
JIMHEHKH.

8 KJIACC

Pacnio3HaBaTh OCHOBHBIE BHUABI  YETHIPEXYTOJBHUKOB, HUX 3JIEMEHTHI,
M0JIb30BAThCSl UX CBOMCTBAMM IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

OpueHTHpOBaThCSl B MOHIATHUM — TOYKH INEPECEUEHUs] MEAHaH TPEyroJbHHKA
(eHTpa Macc) B pellieHUH 3a1ay.

Braners noHsATHEM CpEeIHEN JTUHUU TPEYrOJbHUKA U TPANlCLIMK, TPUMEHATh UX
CBOMCTBA MPH PEIICHUU MPOCTEUIINX TEOMETPUUECKHUX 3a7ad. IMeTh mpeIcTaBlIeHUE
o teopeme Daisieca u TeopeMe 0 MPONMOPUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS
peuieHns NpakTUHYeCKUX 3a1a4 (C OMOpor Ha 3pUTEIbHYIO HATJISITHOCTB ).

[IpuMeHsATh NpU3HAKK MOAOOMS TPEYTOJbHUKOB B PEUIEHUU HECIOXKHBIX
reOMETPUUYECKUX 3a/ay.

[Tonb3oBaTecst Teopemoit I[ludaropa s pemieHuss TEOMETPUUECKHX H
MPAaKTHYECKUX 33/1a4.

Brnanerp TnNOHATHMAMM CHHYCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
MPSIMOYTOJILHOTO TpeyroibHUKa. [lonb30BaThCsl 3TUMHM MOHATHSAMU ISl PEUICHUS
MPaKTUYECKUX 3a/1a4 (Ipy HEOOXOAUMOCTH C ONIOPOM Ha allTOPUTM MPABUIIA).

Boluncnsate  (pa3nuuHbIMH  cioco0aMH) (C  OMOpPOMl  HA  CHPABOYHYIO
uHOpPMAIMIO) TUIONMIAb TPEYTrOJAbHUKA U IUIOMIAJd MHOTOYTOJBHBIX (QUTYP
(monb3yscCh, A€ HEOOXOANMMO, KaNbKyIATOpoM). [IpruMeHsATh molydeHHbIE YMEHUS B
MPAKTUYECKUX 3a/1auax.

Brnanerb mNOHATUAMHM BIOMCAHHOTO M IIEHTPAIbHOrO Yyria, HCIOJb30BaTh
TEOPEMbI O BIMCAHHBIX YIJIaX, yriax MEXAy XopJaMH (CEKYIIUMHU) U YIiie MEXIY
KacaTeJIbHON U XOPJIOW MPH PEIIEHUH MPOCTENIINX TEOMETPUUECKUX 3a1a4.
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Brnaners moHATHEM OIMCAHHOIO YETHIPEXYIOJIBHUKA, IPUMEHSTH CBOWCTBA
OIMCAaHHOTO YETHIPEXYTOJIBbHUKA IIPU PELICHUU IIPOCTEHIIINX 3a1ay.

IIprMeHATh MONy4YEHHBIE 3HAHUSA Ha IPAKTUKE — CTPOUTH MATEMAaTUYECKUE
MOJENIN Ul 3a7a4 PeaabHOM XU3HU U MPOBOIUTH COOTBETCTBYIOIIUE BBIYUCICHUS C
NpUMEHEHUEM TOA00MS M TPUTOHOMETPUU (MOJB3YSACh, TJA€ HEOOXOAUMO,
KAJIbKYJISITOPOM ).

9 KJIACC

3HaTh TPUTOHOMETPUUECKHUE (PYHKIIMHU OCTPBIX YTIIOB, HAXOJUThH C UX MOMOIIIHIO
pa3IUYHbIE JIEMEHThI MPSMOYTOJBHOTO TPEYTrOJbHUKA («PElIeHUE MPSIMOYTOJIbHBIX
TPEYroJibHUKOBY). Haxomauth (¢ MOMOIIBIO KaNbKyJIATOpA) MJWHBI W YIJIBL IS
HETAaO0IMYHBIX 3HAYCHUH.

[Tonw3oBaThes (hopMysiaMu MPUBEJAEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM [IJII HAXOXJICHHUS COOTHOILICHUH MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMH (C OTOPOI Ha CIIPABOYHYIO MH(DOPMAIIHIO).

Hcnonb3oBaTh TEOpEMbl CUHYCOB U KOCHUHYCOB JJISl HaXOXJICHUS Pa3IMYHbIX
3JIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJbHUKOBY ), IPUMEHSThH UX MPU PEIICHUU
MPOCTEUIINX TEOMETPUUECKUX 3a]1au.

Brnaners nmonsiTusiMu npeo6pa3zoBaHus Moa00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX Guryp. [lonp3oBaTbes cBOMCTBAaMHU MOA00HMS MPOU3BOJIBHBIX QUTYDP, YMETh
BBIUUCTISTh JJIUHBI U HAXOAUTH YTIbl Y MOAOOHBIX QUTYp (IO alropuTMy y4eOHBIX
nevictBuil). IlpuMmeHATh CBOMCTBA MOMOOMS B TNPAKTUYECKUX 3ajadax. YMeETh
IPUBOJUTH MIPUMEPHI MOJAOOHBIX (PUTYP B OKPYKAIOIIEM MHPE.

[Tonp30BaThCss TEOpEMaMHt (110 BU3YaJIbHOM OMOpPE) O MPOU3BEACHUU OTPE3KOB
XOpA, O MPOU3BEAEHUN OTPE3KOB CEKYIIUX, O KBaJApaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, IMOHUMATh HMX TEOMETPUUYECKUU M (PU3MUESCKUN
CMBICII, IPUMEHSTh UX B PEUICHUU T€OMETPUIECKUX U (pu3ndeckux 3anad. [I[pumeHsTs
CKAJIIPHOE MPOU3BEICHUE BEKTOPOB JIJI1 HAXOXKACHUS JIJIUH U YTJIOB.

[Tonb30BaThCss METOIOM KOOPJIMHAT HA IUIOCKOCTH, IPUMEHATH €r0 B PEIICHUH
F€OMETPUYECKUX U MPAKTUYECKUX 3a]1a4.

Biagetp noHATHSAMH MPaBUIBHOIO MHOTI'OYTOJIBHHKA, IJJIMHBI OKPY’KHOCTH,
JUIMHBI 1YTYU OKPY>KHOCTH U PaIMAHHON MEPBI yIJIa, YMETh BBIYMCIIATH IUIOMIAAbL KpyTa
M €ro yacteu (C omopoid Ha crnpaBo4yHyr HMHGopmManwuio). [I[pumMeHsTh mony4eHHbIC
YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (WM LEHTPHI) CUMMETPUU GUTYP, TPUMEHSTH JIBIKCHUS
IJIOCKOCTH B MPOCTENIIUX CAydasix.

[IprMeHATh MONYy4YEHHBIC 3HAHUS HA IMPAKTUKE — CTPOUTh MATEMATHYECKUE
MOJIENIN JJIs 3a7a4 PEalbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIIUE BBIUYMCICHUS C
MPUMEHEHUEM TIOJO0US W TPUTOHOMETpUYeCKHX (yHKOuWA (MOIB3ysICh, TJIe
HEO0OXO0IUMO, KaTbKYJISTOPOM).
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[IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHMS ITPUMEPHOU
PABOYEN ITPOI'PAMMEBI KYPCA «BEPOSITHOCTh U CTATUCTUKA» (TTO
I'OAM OBYYEHNA)

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS Kypca «BeposTHOCTh U cTaTUCTHKa» B 7—9
KJIaccax XapakKTepU3yIOTCs CIEAYIOIUMHU YMEHUAMMU.

7 KJIIACC

Uutate wuHpOpManuio, MpeACTaBICHHYIO B TaOaUIlaX, Ha JAHarpaMmMax;
NpeACTaBIATh JIaHHBIE B BHJE TaOJNHIl, CTPOUTh JHUArpaMMbl (CTOJIOMKOBBIE
(cTonbyaThie) U KPYroBbI€) MO MAacCMBaM 3HAYEHUM (C UCIOJIL30BAHUEM 3PUTEIBLHON
HATJIITHOCTH W/WIIM BepOabHOW OTOpPHI).

OnucpiBaTh U UHTEPOPETUPOBATH  pEAIbHBbIE  YKCIIOBBIC  JaHHBIE,
npeCTaBICHHbIE B Ta0IUIIAX, HA JUAarpamMmax, rpadukax.

OpueHTHPOBATHCS B TIOHATUSIX U ONIEPUPOBATH UMH Ha 0A30BOM YPOBHE:
cpenHee apupMeTnyecKoe, MeiMaHa, HauOoJIbIIIee U HAMMEHbIlIee 3HAUCHUS, pa3Max.

Nmetp mnpencraBieHue O CiIydallHOM WM3MEHUMBOCTH Ha MpUMEpax IICH,

bU3UYECKUX BETUYUH, aHTPOIIOMETPUUYECKUX JAHHBIX; UMETh MPEJACTaBICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

8 KJIACC

W3Bnekate M mpeoOpa3oBbIBaTh HMHPOPMAIIUIO, MPEACTABICHHYIO B BHUJE
Tabyul, Auarpamm, rpaduKoB; MPEACTaBIATh JAaHHbIE B BUAE TaOJIHI], JUArPaMM,
rpaduKoB.

OnuchIBaTh MOCJIE COBMECTHOI'O aHAJIN3a JaHHBIE C IOMOIIBIO CTATUCTUYECKHUX
NoKa3aTeleil: CpelHUX 3HAYeHW U Mep paccemBaHusd (pa3Max, [UCIEpCHUS U
CTaHJIAPTHOE OTKJIOHCHHUE).

HaxoauTh 4acTOTHl YUCTOBBIX 3HAYEHUN U YaCTOTHI COOBITHI, B TOM YHCIIE 110
pesyiabTaTaM HM3MEpeHHuH W HaOmoaeHuH (C  HCMOJIb30BAaHUEM  3pPUTEIBLHOMU
HaTJISTHOCTH W/WUIN BepOaTbHOM OIOpPHI).

HaxoauTe BEpOSATHOCTH CIIy4alHBIX COOBITHI B OMbBITAX, 3HAs BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM 4YHCIE€ B ONBITAX C PaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITUSMHU (C UCIOJIb30BAaHUEM 3PUTEIHHON HATJISIIHOCTH W/WUIU
BepOaIbHOM OMOPHI).

Nmers mnpencraBieHue o rpadUdecKux MOJCNAX: JEpPeBO CIy4alHOTO
AKCHEPUMEHTA, JUarpaMMbl Dijiepa, YUCIOBas IpsiMas.

OnepupoBaTh MNOHATUSIMH Ha 0a30BOM YPOBHE: MHOKECTBO, MOJAMHOKECTBO;
BBITIOJTHATH OTEpAIMy HaJl MHOKECTBAMH: 00bEIMHEHNE, TIepeceueHue, JOTIOTHEHHE;
MEePEUYUCHIATh  DJIEMEHThl MHOXECTB; IPUMEHSTh CBOMCTBA MHOXECTB  (C
MCIIOJIb30BaHUEM BU3YaJbHON OMOPHI).

Nmets mpencraBienne o rpaduyecKoM MPECTABICHUE MHOXECTB U CBS3EH
MEK]ly HUMHU J1JI ONKMCAaHUs MPOLECCOB U SIBIICHUM, B TOM YUCJIE MPU PEUICHUU 3a7a4
U3 IPYyTUX Y4eOHBIX PEAMETOB U KYpPCOB.
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9 KJIACC

N3BnekaTh 1 mpeoOpa3oBbIBaTh HHPOPMALIHIO, TPEACTABICHHYIO B Pa3IMYHBIX
MCTOYHHUKAX B BUJE TaONMIl, AMAarpamm, rpaukoB; NPEICTaBIsATh aHHBIE B BHUJE
TabJIUL, JUarpaMm, rpaduKos.

PemaTe npocTeiiive 3aga4u OpraHu30BaHHBIM IEPEOOPOM BAPUAHTOB, a TAKXKE
C UCIOJIb30BAHMEM KOMOMHATOPHBIX IPABUI U METOJIOB.

Nmetrs mpencraBieHue o0 ONUCATEIbHBIX XapaKTEPUCTUKAX MJii MAcCCHUBOB
YHUCJIOBBIX JAHHBIX, B TOM YHCJIE CPEHUE 3HAUEHUS U MEPBI PACCEUBAHMS.

HaxoauTe 4acToThl 3HaYEHUN W YACTOTHI COOBITHS, B TOM YHCIE MOJIb3YSCh
pe3yibTaTaMy MPOBEAEHHBIX U3MEPEHUN U HaO0IeHUH (C OMOpPO Ha CIPABOYHYIO
uH(dOpMaIuIo).

HaxoauTh BEpOATHOCTH CIy4alHBIX COOBITUH B HM3YyYEHHBIX ONBITAX, B TOM
Yyclie B OMNbITAX C PABHOBO3MOXKHBIMHU 3JEMEHTAPHBIMU COOBITUSIMHU, B CEPUSIX
UCIIBITAHUI 10 IEPBOTO yCIEXa, B CEPUSAX UCbITaHUN bepHyu.

Nmerp mnpencraBieHue O CIy4alHOW BEJIMYMHE H O PACHPEACICHUU
BEPOSATHOCTEN.

Nmers mnpencraBieHue O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUH
3aKOHOMEPHOCTH B CIy4alHOW M3MEHYMBOCTH M O POJIM 3aKOHa OOJIBIIUX YKCET B
pUPOJIE U OOIIECTBE.
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TEMATHUYECKOE INTAHUPOBAHUE

TemaTnueckoe MIAHUPOBAHUE M KOJMWYECTBE YacOB, OTBOJMMBIX Ha OCBOCHHME KaXIOH TeMbl ydyeOHOro mpeaMmera
«Maremaruka» IlpumepHoil aganTUpoOBaHHONH OCHOBHOM 00pa30BAaTENbHON MPOrpaMMbl OCHOBHOTO OOLIEro 00pa3oBaHUs
oOyyaroumxcs ¢ 3aJep’KKOM ICUXUYECKOrOo pa3BUTHUS, B IIEJIOM COBIAJAlOT C COOTBETCTBYIOUIMM pasneioM IlpumepHoii
paboueii mporpamMmsl yueOHOro npeameTa «MaremaTika» o0pa3zoBaTeIbHON IPOrpaMMbl OCHOBHOIO 00111er0 00pa3oBanus. [Ipu
sToM OpraHuzanusi BIPaBe caMa BHOCUTh HW3MEHEHHS B COJIEp)KAHHWE M pacHpeieieHHe y4yeOHOro marepuana o rojaam
oOydeHHs, B TIOCJIEOBATEIIbHOCTh M3YyUYEHHMs] TE€M M KOJIMYECTBO YaCOB HAa OCBOCHHME KaXKJOM TEMBbI, ONpeaeiIeHue
OpraHu3aluoHHbIX Gpopm oOydeHus u T... OOOCHOBAaHHOCTH JAHHBIX U3MEHEHHI OrnpeensieTcsi BHIOpaHHBIM 00pa30BaTeNbHOM
opranuzanueid YMK, uHIuBuayanbHbIMU NCUXO(PU3NIECKUMHU OCOOCHHOCTSIMU KOHKPETHBIX oOyuatomuxcs ¢ 311P, crenensio
YCBOCHHOCTH HMMHU YYEOHBIX TEM, PEKOMEHJAIMsAMHU IO OTOOpYy M ajanTanuu y4eOHOro marepuana Mo MaTeMaTHKe,
npeacTaBieHHBIMU B [I0CHUTENBHON 3anUCKe.

5 kaace (He meHee 170 u)

Ha3Banue
pasnaesa (Tembl)
Kypca (4ucio

OcHoOBHOE coaep:xaHue

OcHOBHBIE BU/IbI 1€SITEJIbHOCTH 00y4al0IIUXCs

4acoB)
HarypaabHble Jecatuunas cucrema cuucieHus. Psg HarypanbHbIX uyucell.|UYuTarb, 3anucbiBaTh, CPABHUBATH HATYpAJIbHbIE YHUCHA;
guciaa. Jeiicreusi ¢ | Hatypanenbiil psaa. Uucino 0. HaTtypanbHble uncia Ha KOOp-|y4acTBOBATb B OOCYXKICHHH CIOCO0O0B YIOPSAIOYMBAHUS
HATYPaAJIbHBIMH nuHaTHOM mpsiMoii. CpaBHEHHE, OKpYIJICHHE HATypajbHBIX |9MCEL.
YK CJIAMH YHUCEL. HN300paxarb KOOpPAMHATHYIO MPSAMYIO, OTMeYaTh YHKCIa

(43 v)

ApI/I(I)MeTI/ILICCKI/IC JENCTBUSA C HAaTypaJIbHbIMU  YUCIIAMH.
CsoiicTBa HyJId IPpU CIOXKCHUHU U -YMHOXKCHUH, CBOMCTBaA
CIAVHUIIbI Ipu YMHOKCHHUU. HepeMeCTI/ITeHBHOG n
COYCTAaTCIIbHOC CBOICTBaA CJIOXKCHHUA u YMHOKCHHA,
pacnpedeﬂumeﬂbHoe ceolicmeo YVYMHOOIHCEHUAL.

TOYKaMU Ha KOOPJMHATHOW NPSAMOH, HAXOAMTb KOOPIAMHATHI
TOYKH.

HccnenoBars cBoiicTBa HaTypaibHOTO psiaa, uncen 0 u 1 npu
CJIOKEHUH U YMHOXEHHH.

Hcnoab30BaTh NPpaBHIIO OKPYIJICHUS HATYPAJIbHBIX YHCET IPH
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Jenumenu u Kpamuble 4YNCHA, PA3JIOKEHHE YHCIA Ha
MHOXxuTenu. Jlenenue ¢ ocrarkom. lIpoctele M cocraBHbIE
yucna. Ilpusznaxu denumocmu na 2, 5, 10, 3, 9.

CreneHsb ¢ HaTypaJIbHBIM [T0KA3aTEIEM.

Yucnossle BeIpaXXeHUS; MOPSAIOK JACHCTBUN.

Pemienune TekcTOBBIX 3a7a4 Ha BCe apu(MeTHIeCKue ICHCTBHS,
Ha JIBM)KEHUE U MOKYIIKH.

HEO0OXO0IMMOCTH C OIIOPOM Ha AJITOPUTM IIpaBUJIA.

BeinoiHATL apudMerudyeckue NEHCTBHA C HATYPAIBHBIMU
YUCJIaMU, BBIYMCJISATb 3HAYEHUS YHCIOBBIX BBIPAXKEHHUH CO
cKoOKamu 1 0e3 CKOOOK.

3anuchIBaTh MPOU3BE/ICHNE B BUJIE CTEIICHU, YNTATH CTEIICHH,
HCIOJb30BATh TEPMHHOJIOTHI0O (OCHOBaHME, TIOKA3aTelb),
BBIYHC/IATh 3HAYeHUs] CTENeHed Ipu HEoOXOIUMOCTH C
BHU3yaJIbHON OIIOPOM.

BhInoIHATL NPUKUAKY M OLEHKY 3HAYEHUN YHMCIOBBIX
BBIpOXCHU, MpeAaaraTb U NPUMEHATH NMPUEMBbI MPOBEPKHU
BBIYMCIICHU .

Hcnonp30BaTh MpH BBIYUCICHUSAX IepeMecTHTe]bHOe U
coyerarejibHOe CBOWCTBA CJIOKEHHSI M  YMHOXKEHMHS,
pacnpedenumenvroe ce0UCHE0 YMHONIceHUA; POPMYITUPOBATH
W TPUMEHATH TpaBWiIa NPeoOPa30BAHUA  YHCJIOBBIX
BbIPa’KeHU HA OCHOBE CBOMCTB apu(PMeTHYECKHUX AeHCTBUI
MPH HEOOXOAUMOCTH € HANPABJIAKOIIEH MOMOIIbIO.
®opmyupoBaTh oONpeAedeHHsl JEIUTeNs] U KpaTHOro (c
OTIOpPOM Ha ATOPUTM IpaBIIIa), HA3BIBATh JICTUTENH U KPATHBIC
YlClla; Paclmo3HABaTh IMPOCThIE U  COCTAaBHbIE UHUCIA;
(popmyIpoOBaTh M IPUMEHATH NPU3HAKH JCTUMOCTH Ha 2, 3,
5, 9, 10, (c omopoli Ha adrOpuT™M IIpaBUJIa); NMPHUMEHSTH
AJITOPUTM  PA3JIOKEHUS 4YHUCIIa Ha TPOCTbIE MHOXKUTEIH;
HAXOMTh OCTATKH OT JICJICHUS U HEMIOJIHOE YaCTHOE.
Pacno3dHaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAHUS O
HATypaJIbHBIX YUCJIaX, IPUBOJUTH MPUMePbI U KOHTPIIPUMEPHI,
CTPOMTHb BBICKA3BIBAHUSI U OTPULIAHUS BBICKA3BIBAHUU O
CBOMCTBaX HaTypaJIbHBIX YHCET C OMOPOil Ha oOpa3ell.

Pemiatp TekCTOBBIE 3aJa4Ml  apUPMETUYECKUM CIIOCOOOM,
HCMOJIB30BATH 3aBHCMMOCTH MEXIYy BEIWYHMHAMU (CKOPOCTb,
BpEMs, pacCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTb U JIp.) MpH
HE00XO/IMMOCTH € UCHOJIb30BAHUEM CIIPABOYHON MH(OpMAIINU:
aHAJIM3MPOBATH TEKCT 33/1a4, nepedopMyIMPOBaTh YCIOBUE,

46




HU3BJIEKATh HE0O0X0UMbIE JITaHHBIE, YCTAHABJIUBATH
3aBUCUMOCTU MEXKJYy BEJIMYMHAMHU IpU HEOOXOAMMOCTH C
HaIPaBJIAOIEH TOMOILBIO.

MogaeanpoBaTh XOJ PELICHHs 3aJa4d C IOMOINBIO PHUCYHKA,
CXEMBI, TaOIUIIBL.
IIpuBoauTs, pazdupars
peleHn TEKCTOBBIX 3a4a4.
C noMompbl0 nmegarora OUEHMBATh IOJYYEHHBIH pe3yabTarT,
OCYHIECTBJATH  CaMOKOHTpOJIb,  IpPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTD OIIMOKHU.

Pewamv 3a0auu ¢ nomowivio nepebdopa ecex 603MOMHCHBIX
6apuanmog.

3HAKOMMTBCS ¢ HCTOpPHel Pa3BUTHUS APUPMETHKH.

pa3JIYHBIC  PCUICHHA, 3aIlliuCUu

Harasignasn
reomerpus. JIunuu
HA MJIOCKOCTH

(12 )

Touka, mpsiMasi, OTpe30K, Jyd. Jlomanas. VM3mepeHue MIMHBI
OTpE3Ka, METPUYECKHE EAWHUIBl  U3MEPEHUsS  JJIMHBIL.
OKpYyXHOCTb U KPYT.

[IpakTrueckas padora «ITocTpoeHne y30pa u3 OKpy>KHOCTEI».

VYron. Ilpsamoi,
H3mepenue yrios.

OCTPBIM, TYNOW U Pa3BEPHYTHIA YIJIBI.

[IpakTuueckas padota «IlocTpoeHue yriosy.

PacnosnaBare Ha  depTexkax,
UCIIOJb3ysl TEPMHUHOJIOTHIO, W H300pakaTh C ITOMOILBIO
4epTEXKHBIX ~ MHCTPYMEHTOB  (MpU  HEOOXOJAMMOCTH  TIO
BU3YQJIIbHON OIOpE): TOYKY, MNpPSIMYI0, OTPE30K, Jyd, YroJl,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3zHaBaTh, NPUBOAMTH NMPUMePbI OOBEKTOB PEAIBHOTO
MUpa, UMEIUX (OopMy H3YYEHHBIX (PUTYp, OLEHMBATh HX
JIMHENHBIE pa3MepBbL.

Hcnoab30BaTh TUHEHKY U TPAHCIIOPTHP KAK UHCTPYMEHTHI JJIs
MIOCTPOEHUS U U3MEPEHUS: H3MEPHATH JUIMHY OTPE3Ka, BETUYHHY
yria; CTPOMTBH OTPE30K 3aJaHHOW JUIMHBI, YIoJI, 3aJaHHOU
BEJIMYMHBI; OTKJIAABIBATH LUPKYJIEM PaBHbIE OTPE3KU, CTPOUTH
OKPYKHOCTb 33/IaHHOTO pajuyca.

HN3o6paxkars KoHPUTypaluu reoMeTpudeckux Guryp us
OTPE3KOB, OKPYKHOCTEM, HMX 4YaCTE€d Ha HEJIMHOBAaHHOUW U
KJeTyaToil Oymare; mpeajaraTb, OMUCHIBATH M 00CYXKIaTh
Croco0bl, AJrOPUTMBI IIOCTPOEHHUS IIOCIE COBMECTHOIO
aHanm3a.

PacnozHaBaTh M M300pakaTh HAa HEJIMHOBAHHOW M KJIETYATOU

PUCYHKaX, ONHUCHIBATD,
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Oymare mpsMO#, OCTpbIi, TYHOW, pa3BEPHYTHIN  YIJIbI;
CPaBHHUBATH YIJIbL

BopI4uCIATH JUIMHBI OTPE3KOB, JIOMAHBIX.

IlonumaTe ¥ HMCHOJIBL30BATH NPH  PpelIeHHMH 3a4a4

3aBMCHMOCTH MEXJy €AMHUIIAMU METPUUYECKON CUCTEMBI MED;
3HAKOMMTbCS C HEMETPUUYECKUMU CUCTEMaMH MeEp; BbIPAXKATh
JUIMHY B Pa3JM4HbIX €AUHUIIAX U3MEPEHUSI TPU HEOOXOIUMOCTH
C OTIOPO# Ha CTIPAaBOYHYIO HH(GOPMAITHIO.

HccnenoBath Gurypsl 1 KoHGUrypaluu, UCHOIb3Yys LHU(pOBBIE

pecypchl.

OOBIKHOBEHHbIE
npodu
(48 v)

Hpo6b. IlpaBunbHble U HempaBwibHble JpoOH. OCHOBHOE
CBOMCTBO poOu. CpaBHEHHE IPOOEH.

CrnosxeHue U BbIYMTaHHE OOBIKHOBEHHBIX JIpo0eil. CMmenanHas
npoOb. YMHOXEHHWE W JIeJIeHHEe OOBIKHOBEHHBIX JpOOeii;
B3aMMHO-00paTHBIC POOH.

Pemenne TekcTOBBIX 3amad, coaepkamux ApoOu. OCHOBHBIC
3a/1a4u Ha JApOOH.

[Ipumenenue OyKB Ui 3alIMUCH MAaTEMATHUYECKUX BBIPAXKEHUN U
MPEUIOAKEHUH.

MopesmpoBars B rpaduueckoif, mnpeamerHoi dopme, ¢
MOMOIUIBI0 KOMIIBIOTEPA TMOHSATUS U CBOWCTBA, CBSI3aHHBIE C
0OBIKHOBEHHOU IPOOBIO.

YuraTth U 3aMCHIBATh, CPABHUBATH OOBIKHOBEHHBIC JIPOOH,
npenaraTb M 00Cy:K1aTh COCOObI YIIOPSIOYMBAHUS IPOOCH.
N3o06pakaTs OOBIKHOBEHHBIC IpoOu  TOYKaMu Ha
KOODAMHATHOM  MOPSAMOM;  MCHOJb30BAaThb  KOOPAMHATHYIO
MIPSIMYIO JJTs1 CpaBHEHHUsI IpoOeit.

DopMyJIMPOBATh, 3alIUCHIBATH € OMOLIbLI0 OYKB OCHOBHOE
CBOWMCTBO OOBIKHOBEHHOW JApOOM C OMOpPOM Ha MpaBUio;
HCIO0JIb30BATH OCHOBHOE CBOMCTBO IpoOU Ui COKpaujeHus
Opobeil u npusedeHuss OpodU K HOBOMY 3HAMEHAMENO 8
NPOCMENUUX CLyYasIX.

IIpencraBiasith 1Mo 00pa3lly CMEIIAHHYIO JpoOb B BHUJIE
HENPaBWIbHOM W  BBLACIATh LENyH 4YacTh YHUCIA U3
HEMPaBUILHOU Jpo0H.

BoinoHATL apudgMeTHyecKue J1eiicTBHA ¢ 0OBIKHOBEHHBIMU
OpoOsiMd B TPOCTBIX  CIIyyasX; MNPHUMEHSATb CBOICTBa
apuMeTHIeCKUX IEeHCTBUI [T pallMOHATU3AINY BIYUCICHHH.
BpInoTHATH NMPUKUAKY W OLEHKY PE3yJIbTaTa BBIUMCIICHUI;
NnpeiaraTtb U NPUMEHSATh MPUEMBbI IPOBEPKHU BHIUUCIICHUI.

IIpoBoauTh Mcce0BaHUs CBOWCTB JpoOel, omupasch Ha
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YHUCJIOBBbIE AKCIIEPUMEHTHI (B TOM UHCIE C
KOMITBIOTEPA).

Pacno3naBaThb UCTUHHBIC U JIOXKHBIE BBHICKA3BIBAHHS O IPOOSX,
NMPUBOJAUTH NPUMePbI U KOHTPIIPUMEPHI.

Pemats mnpocreillie TEKCTOBBIE  3a/add, COAEpKallue
JIpOOHBIE JTAaHHBIE, U 3aJa4l Ha HAX0JCOeHUe 4acmu yeno2o u
Yeno2o no e2o 4acmu, GblAGIAMb UX CX00CMEA U PA3IUYUA.
MonpenupoBaTh XO0J pPEIICHUS 3aJayd C MOMOUIbIO PUCYHKA,
CXEMBI, TaOIUIIEL.

IIpuBoauTH, pa3dupaTb, OLEHMBATH pPA3JIMYHBIC PEIICHUS,
3alUCH PENICHU TEKCTOBBIX 3aja4 NpH HEOOXOJUMOCTH C
HaIPaBJISONIEH TOMOIIBIO.

C nomMombI0 mearora OWEHWBATh IMOJTYYCHHBIN PE3yNbTarT,

IIOMOIIBIO

OCYHIECTBJSATh  CaMOKOHTPOJb,  TPOBEpPsii  OTBET  Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTh OITHOKH.
3HAKOMHUTBCS ¢ HCTOPH e Pa3BUTHS apU(PMETHKH.

Harasignas MHOTroyroJbHUKH. YeTbIpEXYroybHUK, NpsIMOYTOJIbHUK, | Pacmo3HaBaTb, H300paxaTh C [OMOIIBIO  YEPTEKHBIX

reoMeTpusi. KBaJpar. UHCTPYMEHTOB M OT pPYyKH, MOJEIUpOBaTh H3 Oymaru

MHOroyrojabHUKH TpeyrobHHK. MHOTOYTOJIbHUKH.

(104 TI0MmAb ¥ TIEPUMETP TPAMOYTOIBHUKA W MHOTOYTOJbHHKOB, I[IpuBoauTH MpUMepbl 0O0BEKTOB PEATLHOIO MHpPA, UMEIOIINX
COCTABIIEHHBIX M3 TPSAMOYIONBHUKOB, €IMHHIb H3Mepemus| POPMY ~ MHOTOYTOJbHUKA, MpAMOYro/IbHIKE,  KBaJpaTa,
momany. [lepuMeTp MHOTOYTObHUKA. TPEYroJbHUKA, OLIEHUBATH UX JIUHEITHbIC Pa3MeEpPHI.

BbluncasTh: TNepUMETpP TPEYroJbHHKA, MPSMOYTOJIbHUKA,

MHOTOYT'OJIbHUKA; IUIOIIAAb MPSAMOYTOJIbHUKA, KBajpaTa (IIpH
HE00XO0/IMMOCTH C OTIOPOI Ha AITOPUTM YUEOHBIX JEHCTBUI).
H3o06paxkarb OCTpPOYT'OJIbHBIE, IIPSIMOYTOJIBHBIE u
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CrpounThb Ha KieT4yaTroil Oymare KBaJgpaT U MPSIMOYTOJIBHUK C
3aIaHHBIMU JIJTMHAMU CTOPOH.

HccaenoBarb cBOMCTBA IPAMOYIOJIBHMKA, KBaJapara ITyTEM
OKCIIEPUMEHTa, HaOIIONEHUs,, W3MEPEHUs, MOJEITUPOBAHMUS;
CpaBHUBATh CBOMCTBA KBaJpaTa U MPsIMOYIrOJIbHUKA.
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PacnozHaBaTh MCTMHHBIE U JIOXKHBIE BBICKA3bIBaHUSA O
MHOTOYTOJIbHUKaX, IPUBOAUTH NPUMePbI U KOHTPIPUMEPBHIL.
HccnenoBath 3aBUCMMOCTBD IUIOIIAIN KBajpaTa OT JJIUHBI €r0
CTOPOHBI.

Hcnosb30BaTh CBOMCTBA KBAJAPATHON CETKH U1 IOCTPOEHUSA
¢uryp;  pasdmBaThb  IPAMOYTOJIBHUK  Ha  KBaJparhbl,
TPEYrOJbHUKH; COCTABJATH (QUIYypbl M3 KBaJpaToB W
IPSIMOYTOJIBHUKOB U HAXOJIUTh UX IIONIAb, Pa30UBaTh (GUTypbI
Ha IPSIMOYTOJIbHUKH M KBaApaThl U HAXOUTh UX IUIOMIAAb (TIpU
HEOOXOJUMOCTH C HAMPABJISAIONICH TOMOIIBIO).

Bpipamxkath BeIMUMHY IUIOIIATM B Pa3IMYHBIX EIUHHIIAX
U3MEpPEHUs METPUYECKOM CHUCTEMBl MeEp, HCI0JIb30BATh
3aBMCHMOCTH MEXIY METPHUYECKUMM €AMHUIIAMU H3MEPEHUS
ioniaad Npu HEoOXOJUMOCTH C OINOpPOM Ha CIPaBOYHYIO
uH(pOpMaIIHIO.

3HAKOMUTBCH € MNpPUMEpPaMH MNPHUMEHEHHMsl IUIOAId U
nepuMeTpa B MPAKTHUUECKUX CUTyauusx. Pemars 3agaum w3
peanbHOM XU3HU, MPHU HEOOXOAMMOCTH C OTIOPOH Ha aJITOPUTM
npaBuiia, 00CyKIAaTh Pa3JHYHbIE CIIOCOOBI PEIICHUS 3aa4.

JlecaTUYHDBIE
npoou
(38 u)

JlecsaTnuHas 3anuch apooeit. CpaBHEHUE NECATUYHBIX JPOOCH.

JICHCTBUS ¢ JECATUYHBIMU IpOOSIMU. OKpyeneHue 0ecsimuyHblX
opobeil.

Pemenune TeKCTOBBIX 3ajad, cojepkammx apoOu. OCHOBHBIC
3a/1a4u Ha JpoOHu.

IIpeacraBiasite JecATUYHYIO ApoOb B BUAE OOBIKHOBEHHOM,
YUTaTh W 3alHCHIBATh, CPABHUBATBL JECATHYHBIE JApOOH,
npegjaratb M 00CYy:KIaThb  CHOCO0bI  YIOPSAIOYMBAHUS
JIECATUYHBIX IpOOEH.

M3o00paxkarh necsTHUHBIE APOOM TOUYKAMU HA KOOPJMHATHOMN
MIPSIMOM.

BbIAIBIATH CXOACTBAa M Pa3IM4usl [PABUI apUPMETHUECKUX
NeUCTBUM C HATYpalbHBIMH YUCIIAMH U AECATUYHBIMU JAPOOSIMH,
IIOCJIE COBMECTHOIO aHAJIN3A.

BbInoHATL apudpMeTHyeckue JAEHCTBUS C  JIECATUYHBIMHU
Ipo0sMHU; BBINOJIHATHL NPHUKUAKY M OLEHKY pe3yibTara
BBIYHCIICHU.

IIpumensiTh cBoiicTBa apuMeTHYECKUX ACUCTBUU Ui
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panuoHaNIN3alUU BBIYUCICHUN.

Ilpumenamey npasuno oKpy2nieHus oecamuyHvlx Opoodeil, IpU
HEOOXOJUMOCTH C BU3YaJIbHOU OTIOPOH.

IIpoBoauTh HCCIEIOBAHMS CBOICTB JECATHUYHBIX JpoOei,
ONUpPasiCh HA YHCIOBBIE JKCIIEPUMEHTHI (B TOM 4YHCJIE C
MOMOIIIbIO KOMITBIOTEPA).

Pacno3naBath UCTHUHHBIC U JIOKHBIE BBICKA3bIBAHUA O JPOOSX,
NPUBOAUTHL  TPUMEPbI W  KOHTPIOPHUMEPHI, CTPOUTH
BbICKA3BIBAHUS U OTPUIIAHUS BICKA3bIBAaHUM.

Pemats npocreilline TEKCTOBBIE 3aJauyd, COJEpIKALIUE
JIpOOHBIE TaHHBIC, U HA HAXO0JCOeHUe Yacmu Yenoeo U Yeio2o no
€20 yacmu;, BbISIBJISITh HX CXOJACTBA U Pa3jnyms.
MoaeanpoBaTh XOJ PEIICHUs 33Jla4d C TOMOIIBIO PHUCYHKA,
cxembl, Tabmuipl. Pa3doupars pa3nuyHbIe PEIICHUS, 3aMHCH
pELICHHI TEKCTOBBIX 3a7ad4.

OnepupoBaTth IpOOHBIMU YHCIAMU B pealbHBIX >KU3HEHHBIX
CUTYyalHsX.

C nomompb0 nexarora OLEHMBATh IOJYYEHHBIM PE3yJbTar,
OCYHIECTBJATh  CaMOKOHTpOJIb,  MpOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIIOBHUIO, HAXOAUTD OIMIHMOKHU.

3HAKOMHUTBCSI ¢ HCTOPH e pa3BUTHS apu(PMETHKH

Harasanas
reoMeTpusi.
Tena u purypsi
B MPOCTPaHCTBE
O w

Mmnoeoepannuku. H3zo0paxcenue mHocoepanuukos. Moodenu
NpOCMPAHCINEEHHbIX Mell.

IIpamoyzonvHolil napannenenuned, Kyo. Pazeépmxu Kyoa u
napasnienenuneod.
O6vém Kyda, npamoy20i1bH020 napaiienenuneod.

PacniozHaBaTh Ha 4epTreskax, PHCYHKaX, B OKpYKaloleM
MHpe NPsMOYTOJIbHBIN Napaiesenunes, Kyo, MHOrOrpaHHHUKH,
ONUCHIBATHb, MCHOJb3ysl TEPMHHOJIOTHIO, OLICHUBATDH
JIMHENHBIE Pa3MEPBI.

IIpuBoanTH MpUMeEpPbI 0O0BEKTOB PEATBHOTO MHpPA, UMEIOIINX
(GbopMy MHOTOrpaHHHUKA, MPSIMOYIOJbHOTO HapayljieNenuesa,
KyOa.

M3o00paxkarh Ky0 Ha KiIeTyaTOl Oymare.

Hccaenosarb CBOMCTBA KyOa, [PSAMOYTOJIbHOTO
napajuleJIenuIea, MHOTOIPAaHHUKOB, HCIOJIb3Ysl MOJENN IpU
HE00XO0/IMMOCTH C HAIPABJISIONIEH TOMOIIBIO.
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Pacno3znaBatp  pa3BépTku KyOba W IapauieIenuIena.
MopeaupoBath Ky0 U napaienenurnes u3 OymMaru U mpounx
MaTepuaioB, o oopasiry.

HaxoauTe u3MepeHus, BBIYHCIATH IUIOIIAJb MOBEPXHOCTU;
00bEM Ky0a, PSIMOYTOJILHOTO MapasulesienuIeia ¢ Onopon Ha
QITOPUTM Y4eOHBIX JAEHUCTBUI; HCCJIeI0BATH 3aBHCHMOCTH
00béMa Kyba OT JJIMHEI ero pedpa.

Habarogath M NPOBOAUTH AHAJOTMM MEXIYy MOHATUSMU
ionaay 1 o0béma, nepruMeTpa  Iouiaad IOBEpXHOCTH.
Pacno3HaBaTh UCTHHHBIE U JIOXKHBIE BBICKAa3bIBAHUS O
MHOTOTpaHHUKaX, NMPUBOJAMTH NPHUMepPbl U KOHTPIPHUMEPHL.
PemaTe 3a1a4m 13 peaabHOM KU3HU.

IloBTOpeHue
U 00001IeHne
(104

[ToBTOpEHNE OCHOBHBIX TOHATHUH U METOJIOB Kypca S Kjacca,
000011eHE 3HAHUHA.

Bo1uucasTh 3HaUCHUS BRIPAKECHHM, COIEPKAIINX HATYPAIbHBIC
yuciaa, OOBIKHOBEHHBIE M JIECATUYHBIC JPOOW, BBHITIOJIHATH
npeoOpa3oBaHus YKCEeN MPU HEOOXOTUMOCTH C HAIPaBJIAIONIEH
MOMOIIIBIO.

BpiOupars  cmocod CpaBHEHHMS  4YHCEN,  BBIYMCIICHUH,
NPUMEHSITh CBOMCTBA apu(DMETHUYECKUX JIEUCTBHH  JIA
paloHaIN3auy BHIYUCIICHUH.

OcylecTBJASATH CAMOKOHTPOJIb BBHIIOJIHAEMbBIX JACHCTBUI U
CaMOTPOBEPKY pe3ybTaTa BHIYUCICHUH.

Pemars mnpocreiimme 3amaum U3 peajbHOM  JKU3HU,
NPUMEHATh MaTeMaTU4YeCKue 3HAHUA Ul PeUIeHUs 3a7a4 U3
JIPYTUX y4eOHBIX TPEIMETOB.

Pemars mnpocreiiiime 3agauyM  pasHbIMH  CIIOCOOAMHU,
CPaBHUBATH  CHOCOOBI  pELIeHHs  3aJauyd, BbIOHPATH
PalMOHAJILHBIH CIIOCO0.

6 kaacc (ue menee 170 )
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Ha3Banmue
pa3aeJia (TeMbl)
Kypca (4Huci10

OcHoBHoOe coiep:xaHue

OcHOBHbBIE BHUAbI A€ATCJIbHOCTH Oﬁy‘lalOIIII/IXCH

4acoB)
HarypaabHbie ApupmeTnueckue IecTBUS C MHOTO3HAYHBIMH HAaTYPaIbHBIMY | BLINOJHATL apudMeTHYecKHe JeHCTBUSA C MHOTO3HAYHBIMU
yucia guciaMu. UHCIIOBBIE  BBIPAKEHUA, IOPANOK  JEHCTBUM, | HATYPAJbHBIMH 4YMCIAaMH, HAXOAMTh 3HAYeHUS] UHCIOBBIX
(30 v) HCIIOJIb30BaHUE CKOOOK. OKpyTJIeHHE HaTypabHBIX YHCeT. BBIpOXEHUI CO CKOOKaMH U 0€3 CKOOOK; BHIYUCIATH 3HAYEHH S

Jlenutenu U KpaTHBIE YUCIIA; HAUOOIbUWUL 00WULL Oenumenb U

HaumeHbvuiee 0611466 KpamHoe.

Paznoxxenne ymcima Ha TPOCThIE MHOXHUTENTH. JlenmmocTh

CYMMBI U NPOU3BeeHUs. JleIeHre ¢ OCTaTKOM.
Pemrenyne TekcTOBBIX 3a1a4.

BBIPOKEHUH, COACPKAIUX CTETICHU.

BbINOJHATL NPUKUAKY W OIEHKY 3HAYCHUU YHCIIOBBIX
BBIPOKEHUH, MPUMEHSITh MPUEMBI POBEPKHU Pe3yIbTaTa.
Hcnosib30BaTh TPH  BBIYMCIICHHUSX TEPeMeCTHTEIbHOEe M
coueTaTejbHOE CBOWCTBA CJIOKEHHMS W  YMHOKEHHS,
pacnpeoenumenbHoe C6OUCHEO YMHOMCEHUA OMHOCUMETbHO
Cl0JIceHus, CBOMCTBA apuPMeTHYEeCKHUX 1eiiCTBHIA.
HccaenoBarh  4YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJHTH
YUCJIOBBIE SKCTICPUMEHTHI.

@®opMyJIMPOBaTH  OMNpeNeJeHusl JICTUTeNs] W KPaTHOTO,
HAanOOJBIIETO OOIIEro JeUTENs W HaWMEHBIIEro OOIIero
KpaTHOTO, MPOCTOTO M COCTaBHOTO YHCEN, HCIOJIb30BaTh ITH
MOHATHS MPU PEIICHUH 3a7a4 (TP HEOOXOUMOCTH C OMOPOH Ha
AITOPUTM TIPABUIIA).

IIpuMeHSATHh AJrOPUTMBbI BBIYHCICHHUS HAWOOJBIIETO0 OOIIETo
JENUTENII W HAWMEHBIIEro OOIIero KpaTHOTO JBYX YHCET,
AJITOPUTM PA3JI0KEHHUS YUCIIa Ha MPOCTHIC MHOKHUTEIIH.
HccnenoBarb cBOMCTBA JIEIMMOCTH CYMMbl U IPOU3BEACHUS
YHCEJI C ONOPOI HA BOIIPOCHBIN TUTaH.

IIpuBoaAMTH, NPUMEPHI YHCET C 33JaHHBIMH CBOWCTBaMH,
pacno3HaBaTh BepHbIe U HEBEPHbIE YTBEPXKICHUS O CBOMHCTBAX
qrcell, ONMPOBEPraTh HEBEPHBIE YTBEPXKJIEHHUS C TOMOIIBIO
KOHTPIIPUMEPOB.

KoncTpyupoBath  MaTeMaTH4ecKHe  TPEAJIOKEHUS  C
MIOMOIIIBIO CBSI30K I, KU, «ECIH. .., TO...» [0 00pas3iy.
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Pemath TekcTOBBIE 33/1a4M, BKIIOYAIOIIME MOHATUS JEIUMOCTH,
apu(METHYECKHUM CIIOCOOOM, HCIIOJIb30BaTh Iepedop Bcex
BO3MOJKHBIX BAPHAHTOB C OIIOPOM Ha BOIPOCHBIN IUIAH.
MopenupoBarh X0J pelIeHUs 3aJaud C HNOMOIIbI PUCYHKa,
CXEMBI, TaOIUIIBL.

[TpuBouTh, pazOuparh, OLICHWBATH Pa3IUYHbIe pelIeHus,
3allMCcH  pellleHMHi TeKCTOBBIX 3aJa4 C HalpapJistoniei
MOMOIIIBIO.

Kputnuecku orneHuBaTh NMOJy4YeHHBIH pe3y/bTaT, HAXOAUTH
OIINOKH, OCYIIECTBJISATH CAMOKOHTPOJIb, IPOBEPSs OTBET HA
COOTBETCTBHE YCJOBHIO.

Harasanas
reoMeTpusi.
IIpsimble Ha
IJIOCKOCTH
(74)

Ilepnenouxynapuvle npamvle. Ilapannenvrvie npsmoie.

Paccrosamne mexy 1ByMs TOUKaMH, OT TOYKH JI0 IPSIMOM,

JUTMHA ITYTH HA KBAJIPATHOM CETKE.
Ilpumepwl npsamvix 6 npocmpancmae.

Pacno3HaBaTh Ha dYeprexkax, PUCYHKax clydyad B3aHMMHOTO
PacIoJIOKEHUS ABYX MPSMBIX.

HN300paxarb ¢ MNOMOIIBI YePTEKHBIX HHCTPYMEHTOB
KJIeTyaTol Oymare JBeé IepeceKarolluecss IpsMble, B
napajelibHble MpsIMbIE, CTPOUTH MPSIMYIO, MEPIEHIUKYISPHYIO
JAHHOW.

IIpuBoauTh NnpUMepbl napajIeaIbHOCTH u
HEPHEHIUKYISAPHOCTH MPSIMBIX B IPOCTPAHCTBE.

Pacno3HaBaTh B MHOIOYrOJIbHUKaX MEPHEHIUKYISpHbIE WU
napajuieibHble  cTOpoHbl. M300paxkaTh MHOTOYTOJIBHUKH C
napajelbHbIMU, NePHEHAUKYIIPHBIME CTOPOHAMH IO 00pas3Iy.
Haxoauth paccTosiHMEe MEXAy ABYMsS TOYKAaMH, OT TOYKH O
OpsAMO#, JIMHY NyTH Ha KBaJpaTHOW CETKe, B TOM YHCIE
UCIOJIb3Ys LIU(PPOBBIE PECYPCHI.

Apoodu
(32 v)

OOBIKHOBEHHass ~ Jpo0Ob,  OCHOBHOE  CBOMCTBO

cokpaineHue ipooeil. CpaBHEHHE U YIOPsI0UUBaHUE JpoOei.

I[CCSITI/I‘{HLIG ,[[pO6I/I " MCTpHUYECKasgd CUCTCMa MEp.

npobw,

Apudpmernyeckue  geMcTBUS ¢ OOBIKHOBEHHBIMU

JACCATUYHBIMHA I[pO65IMI/I.

u

CpaBHUBATH U YHNOPSAJ0YHUBATH JIpOOH, BHIOMPATH CHOCOO
CpaBHEHHUs JIpooeit.

IIpencraBiasiTh JAeCATUYHBIE JAPOOM B BHJE OOBIKHOBEHHBIX
npobeit 1 OOBIKHOBEHHBbIE B BHJIE JIECATUYHBIX, MCMOJIb30BAThH
IKBHBAJIEHTHbIE MNpPeICTABJIEHUs] IPOOHBIX YHCENT MPU UX
CpPaBHEHHH, TIPH BEIYUCICHUSIX (TIpU HEOOXOMMOCTH C
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Otnomenue. [lenenue B naHHOM OTHOWIEHUU. Macumab,
MIPOTIOPLIUSL.

[TonsTue npoueHTta. BriunciieHrne npoueHTa OT BEIUYUHBI U
BEJIMYHHBI 110 €€ MPOLICHTY.

Pemenne TekcToBBIX 3aj1a4, COAEPKALIMX APOOU U MPOLICHTHI.
[IpakTnueckas padbota «OTHOIIEHNE AJTUHBI OKPYKHOCTHU K €€

THAMETPY».

HaIPaBJIAIOLIEH TOMOLIBIO).

Hcnoab30BaTh AECATHYHBIE JApoOM TpU MpeoOpa3zoBaHUU
BEJINYUH B METPUYECKON CUCTEME MED.

BoinoyHATL apudmernyeckune 1eiicTBUA ¢ OOBIKHOBEHHBIMU U
JECATUYHBIMU JAPOOSIMHU.

Berunciaarno 3HAYCHUS BBIPAXKEHHIA, COZEPKALINX
OOBIKHOBEHHBIE W JCCATHUYHBIE  JpOOHW,  BBIMIOJHATH
npeoOpazoBaHust JapoOei, BBIOUPATH CHOCO0, NPUMEHATH
cBoOlicTBa apu(MeTHYEeCKUX JACHCTBUU IS pallMOHAINA3AIUU
BBIYMCIICHU .

CocTaBJSITh OTHOIICHUS U MPONOPLHH, HAXOAUTH OTHOIIEHHE
BEJIMYWH, JISTUTH BEJIMYUHY B JAHHOM OTHOIIEHHUH.

HaxoauTh JIKCHEPUMEHTAJBLHBIM MYTEM OTHOIICHUE JTHHBI
OKpY)KHOCTH K €€ nuamerpy (Ipu HEOOXOAMMOCTH C
HaIPaBJISAIONIECH TOMOTIIBIO).

HaxoauTe Macmtal 1uiaHa, KapThl M BBIUUCISTH PACCTOSHMUS,
WCITIOJIB3YsI MacITad ¢ OMOPOM Ha aITOPUTM YIE€OHBIX JIEHCTBHIA.
OOBSICHATH, YTO TAKOE MPOIICHT, YIIOTPEOJISITH 000POTHI PEUH CO
CJIIOBOM «IPOLEHT». BbIpaskaTh MpOIEHTHI B APOOSX U IApoOH B
MPOLIEHTaX, OTHOIICHUE ABYX BEIMYMH B MPOIICHTAX.
BbIuncasTh NPOLEHT OT YHCIIa U YUCIIO 110 €ro MPOIICHTY.
OxpyriasaTh ApodU U MPOLEHTHI, HAXOAUTh MPUOTUKEHUS] YU CeIT
pU HEOOXOIMMOCTH C UCTIOJIB30BAHUEM BH3YyaIbHOM OMIOPHIL.
Pemiaty 3aauM Ha 4YacTd, MPOIEHTHI, MPOMOPLUU, HaA
HaxO0XJIeHue Apoou (MpoIeHTa) OT BEIUYMHBI U BETMYUHBI 110 €€
Ipobu (MpoleHTy), ApoOu (MpoIeHTa), KOTOPBIA COCTaBIseT
olHa BenuynHa OT Apyroil. IlpuBoauTh, pa3dupars,
OlleHMBATDH PA3IUYHbIC PEIICHHUS, 3alHCH PEIICHUN TEKCTOBBIX
3a/1a4 MpU HEOOXOAMMOCTH C HAIIPABJISIFOIIEH MOMOIIIBIO.
H3Baexkars wuHpopManuo #w3 Ta0NMUIl W JaUarpamm,
UHTEPIPETUPOBATH TaONUYHbIE JTAaHHBIE, OTpeNeNATh
HauOoJIbIlIee U HAMMEHBIIIEE U3 MPECTaBICHHBIX TaHHBIX.
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HarasaHnas

reoMeTpusl.

Cummerpust
(6 9)

Ocesas CUMMeENPUAL. l[eHmpanbHaﬂ CUMMeEMPUZL.

Ilocmpoenue cummempuynwix guyp.
Cummempus 86 npocmparcmee.

Pacno3naBaTh Ha yepTekax U M300paKEHUSIX, H300paxkaTh OT
PYKH, CTPOUTH C MOMOIIBIO MHCTPYMEHTOB (GUrypy (OTpe3oK,
JOMaHyl0, TpPEYroJbHUK, MPSAMOYTOJbHUK, OKpPYKHOCTB),
CHMMETPUYHYIKO JIAHHOM OTHOCHUTEIIBHO TMPSAMOW, TOYKH C
HaIIPaBJIAOIEH TOMOILBIO.

HaxoauTs npuMepbl CUMMETPHUH B OKPYKAIOILIEM MUDE.
MopenupoBars u3 Oymaru e (UIypbl, CHUMMETPUYHBIE
OTHOCUTEIIbHO TPSIMOM; KOHCTPYHPOBATh T'€OMETPUYECKHE
KOH(UTYpaluy, UCIOJIb3Ysl CBOMCTBO CUMMETPUH, B TOM UHUCIIE C
MOMOUIBIO IU(PPOBBIX PECYPCOB C OMOPON HA AJITOPUTM YUEOHBIX
JNEUCTBUH.

Bripakenus
¢ OykBamMu
(6 1)

[Tpumenenre OyKB TS 3aITCH MAaTEMAaTHYCCKUX BBIPAKESHUH U
MIPEIUIOKEHUN.  ByKeeHHble — @blpadiceHust U HUCLOBblE
NOOCMAaHOBKIU.

ByKkBeHHBIC paBEHCTBA, HAXOXKJICHUE HEM3BECTHOTO KOMIIOHCHTA.
DopMyIIbI.

Hcnoab3oBaTh OYKBBI T 0003HAUCHUS YHUCEII, MPHU 3aIHCH
MaTEeMaTHYEeCKUX  YTBEPXKICHHM, COCTaBIATh  OYKBCHHBIE
BBIPKEHUS 110 YCIOBHIO 33/1a4H.

HccnenoBaTh  HECIOXKHBIE  YUCIOBbIE  3aKOHOMEpPHOCTH,
UCIIO0JIb30BaTh OYKBBI JJISl UX 3aIHCH.

BoiunciasaTh 4KMCIOBOE 3HAU€HHE OYKBEHHOTO BBIPAKEHUS MpU
3aJIaHHBIX 3HAYEHUSAX OYKB C OMOPON Ha AJITOPUTM YYEOHBIX
NEUCTBUH.

3anuceIBaTh ¢opmybr: nepuMerpa  H Ioaau
NpsIMOYTOJIbHUKA, KBaJpaTa; JUIMHBI OKPYXHOCTH, ILIOLIAAH
Kpyra; BHIIOJIHATH BIYMCIEHHS 110 3TUM (hopMyIiam.
CoctaBisiTb ()OPMYJIbI, BBIPAXKAIOIINE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1IeHa, KOJIUYECTBO,
CTOMMOCTH; TPOU3BOJAUTEIBHOCTh, BpeMs, O00bEM pPabOTHI;
BBITIOJTHATH BBIYUCIICHUS IO 3TUM (opMysam.

HaxoauTh  HEU3BECTHBIH  KOMIIOHEHT  apU(PMETHUECKOTO
JICUCTBHUS.

Harasgnas
reoMeTrpus.
Durypsl

YeTpIpEXYroJIbHUK, IIPUMEDPBHI YETBIPEXYTOJIBHUKOB.
[IpsMoyroapHuK, KBaapaT: CBOWCTBA  CTOPOH,  YIJIOB,
JMaroHaieu.

M300pakaTh Ha HEIMHOBAaHHOM W KjeT4yaro Oymare c
UCIIOJIb30BAHUEM YEePTEKHBIX UHCTPYMEHTOB
YEeTBIPEXYTOJIBHUKU C 3aJaHHBIMU CBOMCTBAMH: C
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HA IVIOCKOCTH
(14 9)

N3mepenue yriios. Buibl TpeyrojabHUKOB.

[lepumerp MHoroyroJsibHuka. Ilmomans

nepuMeTrpa M IUIOMIAAU MpsMoyrojbHuka. Ilpubnmxénnoe

M3MEpeHHe mIomaau Guryp.

¢urypsr. Dopmyibl

Ipaxmuueckasa paboma «Ilnowaods kpyeay.

NapajuIeJbHbIMY, HEPIEHIUKYISIPHBIMU, PAaBHBIMU CTOPOHAMH,
OpSAMBIMH ~ yIJlaMHd M JAp., PaBHOOEAPEHHBINH TPEYTOJIbHUK.
IIpensarars U 06CyX1aTh CIIOCOOBI, AJITOPUTMBI ITIOCTPOCHHUS.
HccnenoBarb,  HCHOJNB3YS  OKCIEPUMEHT,  HAOJIOJCHHE,
MOJIETUPOBAaHUE, CBOMCTBAa  IMPSMOYIOJbHUKA,  KBaJpara,
pa3buBaTh Ha TPEYTOJBHUKH C OMOPOX HA BOIIPOCHBIN TUIAH.
O00CHOBBIBATb, ONPOBEPrarb C IMOMOIIBIO KOHTPIPHUMEPOB
YTBEPXKACHUS O MPSMOYrOJbHUKE, KBaJpare, Pacno3HaBaTh
BEpHbBIEC U HEBEPHBIE YTBEPKICHHUS.

HN3mepsATh M CTPOUTH C MOMOUIBIO TPAHCIIOPTUPA YIJIbl, B TOM
YHClIe B MHOTOYTOJIbHUKE, CPABHMBATH YIJIbl; PACHO3HABATH
OCTpBI€, IPSIMbIE, TYINbIE, Pa3BEPHYTHIE YIIIbI.

Pacno3naBatb, H300paxaTh OCTPOYIOJIBHBIN, IPIMOYTOJIbHBIMN,
TYNOYTOJIbHBIN, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI
TPEYrobHUKA (TIpU  HEOOXOJAMMOCTH C  HCIOJH30BAHHEM
BHU3yaJIbHOW OTIOPHI).

Boraucasare MIEPUMETP MHOTOYTI'OJIbHUKA, 101 1b
MHOTOYTOJIbHUKA pa30MeHrneM Ha MPSIMOYTrOJbHUKY, HA paBHBIE
burypsl, UCMOJIH30BaTh METPUUECKHIE €TUHHUIIBI N3MEPECHHUS
JUTMHBI U TJIOLIAM C OTIOPOM Ha alTOPUTM Y4eOHBIX IEHCTBUM.
HUcnonb3oBaTh NpuOIMKEHHOE U3MEPEHHeE IJIMH U IUIONIAaeH
Ha KieTyaTod Oymare, NpUOIMKEHHOE U3MEPEHUE TTMHBI
OKPYKHOCTH, TUIOLIAIN Kpyra.

ITonoxuTebHbIE U
oTpuLaTe/bHbIE
9JHCIa

(40 u)

Lenbie qycIa. Mooyns yucua,

ceomenmpudecKast

unmepnpemayus Mooyis. HJuciogvle npomercymru.

IlonoxurensHpie U OTpHULATCIIbHBIC

qucia. CpaBHeHI/Ie

ITOJIOKUTCIIbHBIX W OTPHULATCIBbHBIX YKUCCII. ApHQ)MeTH‘leCKI/Ie
JIEVCTBUS C IIOJIOKUTEIIbHBIMU U OTpULIATCIbHBIMU YHCIIaAMHU.

PenieHne TeKCTOBBIX 3a1a4.

I[IpuBOAUTH NPHMEPHI WCIOJIB30BAHUS B PEATbHOW >KU3HU
HOJIOXKUTEIBHBIX U OTPULIATEIIBHBIX YHCEIL.

H306paxkaTh 1enble 4yncia, NOJI0KUTEIbHBIE U OTPUIATEIbHBIC
YHCJIa TOYKAMH Ha YHCIIOBOH MPSIMOM, HCIOJIB30BATH YHCIIOBYIO
IOPSAMYIO JUIsl CPABHEHUS YHCEIL.

IIpuMeHsiITH TNPaBMJIA CPAaBHEHMS, YNOPAJ0YMBATH IEIbIC
YHCIIA; HAXO0OUNb MOOYIb YUCIA.

®opMyIHPOBATH NPABUJIA BBIUUCIEHUS C MOJOKUTEIBHBIMU U
OTPHULIATEIbHBIMUA YHCJIAMH, HAXOJAMTb 3HAYEHUSI YUCIIOBBIX
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BBIPAKEHUH, COZIepKaIINX JEUCTBUS
C TMOJIOKUTEIbHBIMM W OTPULIATEIBHBIMU  YHCJIAMH  TIPU
HEOOXOJUMOCTH C OTIOPOM Ha AJTOPUTM MPABUJIA.

IIpumeHsATH CBOWCTBA CIOXEHUS W YMHOMXEHHUS  JUIS
npeoOpa3oBaHUs CYMM U MPOU3BEICHUMN.

IIpencraBienue
AAHHBIX

(6 )

IIpsMoyronpHass  cucreMa  KOOpPAMHAT HAa  IUIOCKOCTH.
KoopauHaTsl TOUKH Ha MIIOCKOCTH, abcuucca U OpuHaTa.

Cronbyarble U KpyroBble JUarpaMmbl.

[IpaxTnueckas padota «IlocTpoenue nuarpamm»,.

Pemenne  TEeKCTOBBIX  3a7ad,  COJEp)KaIMX  JIaHHBIE,
Mpe/icTaBJIeHHbIE B TAOIMIAX M HAa IUarpammax.

OO0bsiCHATL U WIJIOCTPUPOBATH TOHATHE TIPSIMOYTOJBHOMN
CHCTEMBbl ~ KOOpJMHAT  Ha  IUIOCKOCTH,  HCHOJIb30BATh
TEPMHUHOJIOTHIO; CTPOMTH HA KOOPJAUHATHOW TJIOCKOCTH TOYKH U
burypsl 1o 3aJaHHBIM KOOpAMHATaM, HAXOAUTb KOOPIUHATHI
TOYEK.

Yurartp cToJioJaThIe " KpYroBbIE JIMarpaMmbi;
HHTEPNPETHPOBATH JIAHHBIE; CTPOUTH CTOJI0YATHIEC JUATPAMMBEI.
HUcnosab3oBaTh MHGOPMALMIO, TPEICTABICHHYIO B Ta0JIHIAX,
Ha JuarpamMmax Jjis penieHUs] TEKCTOBBIX 3aJady W 3ajJad M3
peaIbHOM KU3HH.

Harasanas
reoMeTpusi.
Durypsol

B IPOCTPaHCTBE
9 v)

Ipsmoyzeonvholli napannenenuned, Kyo, npusma, nUpamuod,
KOH)C, yununop,  wap u  cgepa.  Hzobpascenue
NPOCMPAHCBEHHBIX Queyp. IIpumeput Pazeépmox
MHO202PAHHUKOS, YUIUHOPA U KOHYCA.

Ilpakmuueckas paboma «Co3z0anue Mooenell
NPOCMPAHCMBEHHBIX ueyp».

TIlouamue o06véma, eounuyvt uzmepenuss o006véma. OOBEM
NpAMOY20/IbHO20 napaiieienuneoa, Kyoa, popmynst 00véma.

Pacno3HaBaTh Ha yepTekax, pUCYHKAX, ONMCHIBATH MMUPAMHUIY,
npusMy, HWIMHAP, KOHYC, Iap, M300paxkaThb HX OT pPYKH,
MoOJIeJIMpOBaTh U3 Oymaru, IUIaCTUIIMHA, MPOBOJIOKU M Jp. C
Hanpasisomeld nomousio. [IpuBoaAUTL NpUMepbl 0OBHEKTOB
OKPY>KaIoILlero MUpa, UMEIOIUX (POPMBbI HA3BAHHBIX TEJl.
Hcnonb3oBaTh TEePMHHOJOTHIO: BEpIIMHA, pedpo, TpaHb,
OCHOBAaHUE, BBICOTA, PAINyC U AUAMETP, pa3BEPTKA.

H3yuaTh, UCMONb3ys 3KCIEPUMEHT, HaONIO/IeHUE, U3MEpPEHHE,
MOJIETTUPOBAaHUE, B TOM YHCJIE KOMIBIOTEPHOE, U ONMHUCHIBATH
CBOIICTBA Ha3BaHHBIX TeJl, BHISIBJIATH CXOACTBA U Pa3JIMYHUA:
MEXAy MUPAMUAON U MPU3MOIL; MEeXAY HUIUHAPOM, KOHYCOM U
1apoM.

Pacno3naBaTh pa3BEPTKU Mapaivienenunena, Kyba, MPHU3MBL,
MUPaMHJIBI, KOHYCA, [HUIMH/PA; KOHCTPYHPOBAThH JaHHBIC Tela
U3 pa3BEPTOK, CO3/aBaThb MX MOJEIM C HANPaBIAIOMICH
MIOMOIIIBIO.
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Co3naBaTh MoOJeJIH MPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, IIJIACTUIIMHA U Jp.) C OIIOPOM Ha aJITOPUTM Y4eOHBIX
JEUCTBUM.

HN3mepsaTe Ha Mopaeasix: UIMHBI pEOEP MHOIOIPAaHHUKOB,
JUaMeTp 1iapa.

Boiuncaare mno  ¢opmynam: 00bEM  NPAMOYTOJIBHOIO
napajuiesenunena, Ky0a; HCIOJb30BaTh €AMHULBI U3MEpPEHUs
00b€Ma; BBIYMCJIAATH OOBEMBI TEN, COCTABJIEHHBIX W3 KyOOB,
napajuleJienuIeoB; pemarTh 3aJa4i C PEabHBIMHU JaHHBIMU C
OTIOPOH Ha CTPAaBOYHYIO HH(HOMAIIHIO.

IToBTOpEHHe,
00001IEHHE,
cUCTeMaTH3auus

(20 v)

[ToBTOpEHNE OCHOBHBIX TMOHSATHH W METOJIOB KYypCOB 5 H 6

KJ1accoB, 0000IeHre U CHCTEMAaTH3allHs SHAHUI,

BouiuucasaTh 3HaYeHUS BRIPAKEHUMN, COJEPKAIUX HATypaIbHbIE,
1esble, MOJIO)KUTETTLHBIC U OTpHIATeIbHBIC YHCIIa,
OOBIKHOBEHHBIC U JIeCATUYHBIC Tpoow, BBITIOJTHSATH
npeoOpa3oBaHUs YMCeN U BBIPAXKEHUH MpPU HEOOXOJUMOCTU C
HaIpaBJISAIONICH TOMOIIBIO.

Boi0upatb ciocod cpaBHEHUS YUCEIT, BRIYUCICHUN, IPUMEHSATH
cBoOlicTBa apu(METUUECKUX JEHCTBHM IS palMOHAIN3AIUN
BBIYMCIICHU .

Pemarts npocreiinue 3aqa4m 13 peaabHON )KU3HU, IPUMEHSATH
MaTeMaTHYeCcKUe 3HAHUsl Ul pelleHds 3ajad M3 JAPYrux
MPEIMETOB.

Pemarts npocreiimue 3aa4u pa3HbIMHU CIIOCO0AMH.
OcylecTBJASTH CAMOKOHTPOJIb BBITIOJHSAEMBIX JEHCTBUUA U
CaMOTPOBEPKY Pe3yJIbTaTa BHIYMCICHHN.

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (I10 'OJAM OBYYEHUA)
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7 kaace (He menee 102 u)

Ha3zBanue
pasaesa (Tembl)
Kypca (4Huci10

OcHoBHOE€ CoAepKaHue

OcHOBHbIE BU/IbI 1eITEJIbHOCTH Oﬁy‘lalOIIII/IXCH

4acoB)
Yucaau [TonsaTHe paoHaILHOTO YKCIIA. CucreMaTH3MPOBATh U 000ralIaTh 3HAHUS 00 OOBIKHOBEHHBIX
BBLIYMCJIEHUS. ApubdmMeTrnueckue IeUCTBUS C palMOHATILHBIMU YUCIIAMH. U JICCATUYHBIX APOOSX.
PanuonajanHbIe CpaBHeHME, YIOPSIOYUBAHUE PAITMOHAIBHBIX YHCETT. CpaBHMBATH U YNOPAA0YMBATH APOOH, MpeoOpa3oBbIBas MPHU
L (W 6] CreneHb ¢ HaTypaJIbHBIM MOKa3aTeIeM. HEOOXOJAUMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 ) Pemenne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIICHTHI U3 PeaTbHON | OOBIKHOBEHHBIE B JIECATUYHBIE, B YACTHOCTH B OECKOHEUHYIO

IIPAKTUKU.

[Ipu3Haku  nenuUMOCTH,  PA3JIOKEHHS
HaTypaJlbHBIX YHUCCII.

Peanbhbie 3aBUCUMOCTH. [Tpsamas
MIPOMOPIIMOHAIILHOCTH.

Ha MHOXHUTEIN

u oOpaTHas

JECSITUUHYIO IPOOb.

IlpumensaTs  pa3HooOpa3Hble  CHOCOOBI M NPHEMBI
BbIYMC/ICHUS 3HAYEHHMH JPOOHBIX BBIPAKEHUH, COIEPKAIINX
OOBIKHOBEHHBIE U  JECATUYHbIE JApOOM: 3aMEHATb HpHU
HEOOXOAUMOCTH  JIECATUYHYIO  JApOoOb  OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JECATUYHOM, MPUBOJUTH BBIpAXKEHUE K (opMme,
HanOoyiee ymoOHOW Il  BBIUMCICHUH, MPeoOpa3OBBIBAThH
JIpOOHBIE BBIPAKEHHUSI HAa YMHOXKEHHE M JAEJICHUE NECATUYHBIX
npoOelt K 1eMCTBUAM C LIEJIBIMU YUCIaMHU (TIPH HEOOXOIUMOCTH C
HalpaBJISIOLIEH TOMOULIBIO).

IIpuBoaNTL 4HCJI0BbIe U OYKBeHHbIe NPHUMePbI CTEIEHH C
HaTypaJbHbIM IIOKa3aTesieM, OOBSACHsSS 3HAYEHUS OCHOBAaHHUS
CTENEHHU U IOKa3aTelsl CTENEeHH, HaXOAUTh 3HAYCHHUs CTENeHeH

Bia @' (2 — M060e PAMOHANBHOE YHCIO, N — HATypalTbHOE
YHCII0) C ONOPOM Ha CIIPaBOYHYIO HH(OPMALHIO.

[TonumaTts cMbICaA 3anucH 0O0JBIIMX YHCEJ € TNOMOIIBIO

JAeCATHYHBIX Apodeii n creneHel yncaa 10, npUMEHATH UX B

peabHbIX CHTyalusIX.

IIpuMeHATH NPU3HAKY AETMMOCTH, Pa3I0KEHUS HA MHOXKUTEIIN
HaTypaJIbHbIX YHCEIL.

PemaTts npocreiimme 3aga4m Ha 4aCTH, IPOLIEHTHI, IPOTIOPLIUH,
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Ha HAaXO0XJEHUE ApoOH (MPOIEHTA) OT BEIMYMHBI U BETUYUHBI 110
e€ apobu (mpoueHTy), Apodu (poIeHTa), KOTOPBIA COCTABIISIET
olHa BenuuuHa OT Apyroil. IlpmBoauth, pa3dupars,
OLIEHMBAThH Pa3JINYHbIE PEIICHHUS, 3alMCU PELIEHUH TEKCTOBBIX
3a/1ad4.

Pacno3zHaBaTh M 00BACHATH, ONIUPASICh HA OIIPEJECIICHUS, TIPIMO
IPONOPLHUOHANIbHBIE u o0OpaTHO MIPOMOPLMOHATIbHBIE
3aBUCUMOCTH MEX]ly BEJIMUYMHAMU; MPUBOJAUTH MPUMEPbI dTHX
3aBUCUMOCTEH M3 pealbHOrO0 MHpa, M3 JPYruxX Y4eOHbIX

IIPEAMETOB.
Pemare npocreiliivie NMpakTHKO-OPHEHTHPOBAHHbIC 3aJa4H
HA  aApoowm, NPOLEHTHI, NPAMYI0 u  o0paTHyI0

MNPONMOPUUOHAIBHOCTH, MIPOMMOPIIMHA.

Auredpanyeckue
BBIPaKeHH
(27 v)

bykBenHbIe BeipaxkeHus. [lepemenHsie. JlonmycTuMBble 3HAYEHUS
nepeMeHHbIX. DopMyIIbI.

[IpeobpazoBanue OYKBEHHBIX BBIPOKECHHH, pACKPBITHE CKOOOK
U TIpHBeJIeHUE TOJOOHBIX ClIaraeMbIX.

CBoiICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.
MHoOro4sIeHblI. Crnoxenue, BBIYUTAHUE, YMHOKEHUE
MHOTrOWwIeHOB.  DOpMysibl  COKPAIEHHOIO  YMHOKEHUSI.
Pa3noxeHne MHOrO4J1€HOB HA MHOKUTEIH.

OBaanerb Ha 0azoBoM YPOBHeE anreOpandecKou
TEPMHUHOJIOTUE W CHMBOJIMKOM, NMPUMEHATHL €€ B IMpolecce
OCBOEHUS y4eOHOTO MaTepHuaa.

HaxoauTh 3HayeHHs OYKBEHHBIX BBIPDRKEHUU MPH 3aJaHHBIX
3HAYEHUSIX OYKB; BBIMOJIHATH BBIYUCIECHUS IO (OPMYIIaM.
BbInoJHATHL npeoOpa3oBaHusl 1IEJIOTO BHIPAYKEHUSI B MHOTOWICH
MPUBEICHUEM TOI0OHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL YMHOXXKEHHE OJHOWIEHA HAa MHOTOWIEH U
MHOTOYJIEHA Ha MHOTOWIEH, MPUMEHATh (OpMyIIbl KBaapara
CyMMBl M KBajpaTa pa3HOCTH C OMNOPOHW Ha CIPABOYHYIO
uHpopmarmro.

OcyliecTBIATH Pa3jIoKEHHE MHOTOWIEHOB HAa MHOXHUTEIU
myTéM BBIHECEHHMSI 32 CKOOKHU OOIEro MHOMKHUTEINS, TPUMEHEHUs
dbopMynel  pa3HOCTH  KBaJApaTtoB, (GOPMYIT  COKPAIIEHHOTO
YMHO>KEHUS C OMOPOH Ha CIIPaBOYHYIO HH(POPMAILIHUIO.
I[IpumensiTh mnpeoOpa3oBaHWE€ MHOTOYJICHOB Ui PEIICHUS
pa3MYHBIX 3a7ad M3 MaTeMaTUKH, CMEXHBIX MPEIMETOB, W3
peanbHON MPaKTUKH.

3HAKOMUTBCS C HCTOPHE Pa3BUTHS MAaTEMATHUKH.

61




YpaBHeHus1
U HEpaBeHCTBAa
(20 v)

VYpaBHeHue, IIpaBHIIa peoOpazoBaHus ypaBHEHUS,
PaBHOCHUIIBHOCTb YPaBHEHUM.

JIuneliHOe ypaBHEHUE C OJTHOM NIEPEMEHHON

IIEPEMEHHOM, PEIICHUE JIMHEMHBIX ypaBHEHUN. Pemienne 3anaq
C IOMOILBIO YPABHEHHUH.

Jlunetinoe ypaguenue ¢ 08yMs nepemMeHHbIMU U €20 2PapuKk.
Cucrema ByX JUHEHHBIX YpaBHEHUM C IBYMS IIEPEMEHHBIMH.
Pemienne cucrem ypaBHEeHUN CrOCOOOM TIOJACTAaHOBKU U
CIocOoOOM CII0KEHUS.

PemaTe JIMHEWHOE ypaBHEHHUE C OAHON IEPEMEHHOM, NPUMEHAA
NpaBHJIa [1EpeX0/1a OT UCXOIHOTO YPABHEHUS K PABHOCWIBHOMY
emy 6osee npoctoro Bujaa. [IpoBepsATs, SBISETCS I KOHKPETHOE
YHUCJIO0 KOPHEM YpaBHEHHS.

IlopOupars npuMepsbl map 4YuCes, SBISIOUIMXCS PELICHUEM
JIMHEHHOTO YPAaBHEHMS C IByMsI [IEPEMEHHBIMH.

Crpouth B KOOPJIMHATHOM IUIOCKOCTH TpaduK JHMHEHHOTO
YpaBHEHHUS C JABYMS IE€pEeMEHHbIMU (IIpU HEOOXOJUMOCTH C
MCIOJIb30BAHUEM CMBICIOBOM OMOPBI); MOJIB3YSICh TI'padUKOM,
NPUBOAUTH PUMePbI PELICHUS YPaBHEHUS.

HaxoauThs peiieHue CUCTEMBI JABYX JIMHEHHBIX YpaBHEHUH C
JIBYMsI IEPEMEHHBIMU C OTIOPOM Ha AITOPUTM YUEOHBIX AEHCTBUM.
CocTaBJifiTh M pelIaTh YPaBHEHUE UM CUCTEMY ypaBHEHUH 110
YCIOBUIO 3aJa4y¥, WHTEPIPETUPOBATh B COOTBETCTBHUU C
KOHTEKCTOM 33/1a4yd TIOJIyYEHHBIM pe3yapTaT C ONOpPOd Ha
BOIIPOCHBIH TJIaH.

Koopaunarsi
u rpadpukm.
DOyHKIUU
(24 )

Koopannara Touku Ha npsamoii. YucaoBbie TPOMEXYTKH.
PaccTosinne Mexay IByMs TOUKaMHU KOOPJIUHATHOW MPSIMOM
[IpsimoyrosbpHas cucteMa KOOpAUHAT Ha MII0CcKocTH. [Ipumepsl
rpaduKoB, 3aJaHHbIX popmynaMu. Utenue rpadukoB peabHbIX
3aBUCUMOCTEH.

[Tonsatue ¢ynkmuu. I'padux dynxnuu. CoiicTBa (GYHKIUH.
Jluneiinas  ¢ynknua. Iloctpoenue rTpaduka JTHHEHHON
¢byukuun. ['padux pynkuuu y = kx + b.

HN3o00paxkath Ha KOOPAMHATHOM MPpSIMO TOYKH,
COOTBETCTBYIOUIME 3aJaHHBIM KOOpAWHATaM, JIy4H, OTpPE3KH,
MHTEPBAJIbI; 3aIIUCHIBATh MX HA aJreOpandeckoM s3bIKe.
OTMeyaTh B KOOPJAMHATHON NMJIOCKOCTH TOYKH IO 33JaHHBIM
KOOPJAMHATaM; CTPOUTH T'padUKH HECIOKHBIX 3aBUCHMOCTEH,
3a7aHHBIX (OPMYTaMH, B TOM YHUCIE C MOMOILIbIO IH(PPOBBIX
1abopaTopuid.

I[IpumeHsiTh, HM3y4YaTh NPeMMYIIECTBA, WHTEPNPETHPOBATH
rpaguyecKkuii crioco0 MpeacTaBlICHUS U aHATU3a Pa3HOOOPa3HOH
KU3HEHHOI WH(POPMAIHH.

OcBauBaTh Ha 0a30BOM YpOBHE NMOHATHE (DYHKIUH, OBJIA/ICBATh
(GYHKIIMOHATIBHON TEPMHUHOJIOTHEH.

Pacno3naBath JuHeiiHyro QyHkiuoo Y = kx + b, omucwiBaTh
e€ CBOWCTBa B 3aBHCUMOCTH OT 3HaueHH Kod(durmentoB K u b
(Tp1 HEOOXOAMMOCTH C OTIOPOH Ha ANTOPUTM IIPABUIIA).
Crpouts rpaduxu nuHeitHOH QyHKmu, pyHkmun y = kKX + b
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Hcnoab3oBats nugpoBbie pecypcesl U IOCTPOSHHS TPa@uKOB
(byHKIUI 1 U3ydeHHs UX CBOMCTB.

IIpuBOAUTHE IPUMEPHI JIMHEMHBIX 3aBUCUMOCTEN B pealbHbIX
IIPOLIECCAX U SIBJICHUSX.

IloBTOpEeHue
M 00001IeHUe
(69

[ToBTOpEHNE OCHOBHBIX MOHATHM M METOJIOB Kypca / Kiacca,

0000111eHNE 3HAHUIA.

BbiOupats, NpPHUMEHATH CHOCOObBI  CpPaBHEHUS  YHCEl,
BBIYHCIICHUM, npeodpa3zoBaHuit BBIPAKEHUH, peleHus
ypaBHEHUH MpU HEOOXOAUMOCTH C HAPABJISIFOIIECH TOMOIIIBIO.
OcymecTBaATE CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUH H
CaMOTIPOBEPKY  pe3yabTaTa BBIYHMCICHUH, MpeoOpa3oBaHHi,
ITOCTPOCHH.

PemaTe npocreiinue 3aga4u U3 pealbHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHUS JUIsl pelIeHus 3aJad W3 JpYyrux
IIPEAMETOB.

Pematp mpocreiiline TEKCTOBbIE 3aJa4d, CPABHMBATH,
BbBIOUPATH CIOCOOBI PEIICHUS 3aa4H.

8 kunace (He menee 102 u)

Ha3sBanue
pasnaena (Tembl)
Kypca (4HcJ10

OcHoBHOE coaep:xaHue

OcHOBHBIE BU/IbI 1eSITEJILHOCTH 00Y4AOIIUXCH

4acoB)
Yucaa n KBanpatHblit KopeHb U3 uncna. [lonamue 06 uppayuonarvnom |PopMyaupoBaTh ONpeedeHUe KBaJpaTHOTO KOPHSA M3 YHCIa,
BBIYHCJICHHUSI. uucne. /lecamuunvlie npuOIUNCEHUS UPPAYUOHATILHBIX YUCEIL. apu(METHUECKOTo KBaJPaTHOTO KOPHS MpPU HEOOXOIUMOCTH C
KBaaparubie Heticmeumenvuvie yucna. CpagueHue oeticmeumenbusix yucesl. |BU3yalbHOW OIIOPOM.

KOPHH

ApupmeTrueckuil KBaJpaTHbIM KOPEHb.

HpI/IMeHHTb Oonepanrilo M3BJICUCHUA KBAAPATHOTO KOPHS U3

63




(15 1)

VYpaBHeHHE BUa X2 = a.

CaoiicTBa apu(METHYECKIX KBaJpaTHBIX KOpHEH.
[IpeoOpa3oBaHre  UYUCIOBBIX  BBIPAKEHUH,  COJEpKALINX
KBaJPaTHbIC KOPHHU.

quciia, HCNOJIb3YS IPU HE00X0JUMOCTH KAJIbKYJIATOP.
OIICHI/IBRTL KBaaApaTHBIC KOpHHA O eJIbIMU qHuciiaMHu u
JACCATUYHBIMU I[pO6$IMI/I.

CpaBHuUBaTL M YNOPAJOYHUBATH  pAlUOHAJIbHBIE U
HPppaUOHAJIbHBIC YK CJia, 3allIMCAHHBIC C MOMOMIBIO KBAJAPATHBIX
KOpHEH ITp1 HEOOXOIMMOCTH C HAIPaBJISAIOLIEH TOMOILBIO.

HUccaenoBarhb YpaBHCHUC X2 = 4da, HaxoJauTb TOYHBIE WU

npubnkEHHBIe KOpHU TipHu & > 0.

HccaenoBarb cBOMCTBAa  KBaJpaTHBIX KOpHEH, IPOBOJSA
YHUCIIOBbIE JKCIEPUMEHTBHl C HCIIOJIb30BAHUEM KaJbKYJIATOPA
(koMIbIOTEPA).

IlpumensaTs cBoiicTBa apugMeTHYeCKHX KOpPHel s
npeodpPa3oBaHUA BbIPAKEHUI.

BeinmotHATL mpocTreiiue MNpeodpPa3’oBaHUN  BBIPAKEHUM,
CoJIepKalluX KBaJpaTHble KOPHU. BbIpakaTh HepeMeHHbIE U3
TeOMETPHYECKUX U Pu3nuecKkux GopMys Mpu HEOOXOIUMOCTH C
OIOPOI Ha TPaBUJIO.

BoruncaaTh 3HaAYEHHUS BBIPOKCHUM, CONEPIKAINUX KBaJpPaTHBIC
KOPHH, UCHOJIb3ys IPU HEOOXOIUMOCTH KaJIbKYJISATOP.
HUcnonb3oBaTte B XOA€ PpEIICHUS 3a4ad  JJIEMEHTapHbIE
IPEICTABICHUS, CBS3aHHBbIE C NPUOIMKEHHBIMU 3HAUYEHUSIMU
BEJIMYHH.

3HAKOMUTHCS C UCTOPUEH Pa3BUTHS MATEMATHKH.

Yucaa u
BBIYMCJIEHHS.
Crenenn

C I eJbIM
nmokasareJjieM
(79)

Crenens ¢ 1nensiM nokasaresiaeMm. CTaHnapTHas 3aMuch YUCIa.
Pa3mepbl 00bEKTOB OKPYXKAIOIMIETO MHUPa (OT JIEMEHTapHBIX
YaCTHUIl JO KOCMUYECKHX 00BEKTOB), [UTUTEILHOCTh MPOLIECCOB
B OKPY)KaroOIlleM MHUPE.

CBoOIICTBa CTENEHU C LEIBIM TOKA3aATENIEM.

@opMyTHpPOBATH OMNpe/ieJieHUe CTEIICHU C LIeIbIM MT0Ka3aTeIeM
(pu HEOOXOAMMOCTH TI0 BU3YAJIbLHOH OIIOpe).

IIpencraBisTh 3anuch OOJBIINX U MaJIBIX YHCET B CTAHIAPTHOM
Bujge. CpaBHHMBATH 4KCIa W BEIWYHUHBI, 3allUCAaHHBIE C
UCIOJIb30BaHuEM cTeneHu 10.

Hcnonb3oBarh 3amMch 4YHCEN B CTaHJAPTHOM BHIE IS
BBIPKEHUSI pa3MepoB OOBEKTOB, IIUTEIBLHOCTH MPOLIECCOB B
OKPYKAIOILIEM MUDE.

DopMyJIHPOBATh, 3alMCbIBATL B CHMBOJHMYECKOH (opme U
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HWIIOCTPUPOBATL INPpUMEpaMu CBOMCTBA CTCIICHU C T CJIbIM

nokaszareieM (IpH  HEOOXOJUMOCTH C  HCIOJIb30BaHHEM
BU3YaJIbHOW OTIOPBI).
IIpumensaTe cBolicTBa CTENEHM JUid  [PeoOpa3OBaHUS

BBIPDQ)KCHUM, COACPKAIIMX CTEIEHU C LENbIM II0Ka3aTeleM C
UCTIOJb30BAHUEM  CIPAaBOYHOH HWHGpOpManyu. BhINOTHATH
AEHCTBUA C YHCIAMH, 3alMCaHHBIMM B CTaHAAPTHOM BHJIE
(YMHOXEHHE, JICTICHUE, BO3BE/ICHHUE B CTCIICHB).

Aareopanveckne | Kanparneni Tpéxusen. Pa3noxenue kaapaTHoro TpéxuieHa |PacmosHaBaTh — KBaJpaTHBIA  TpPEXWIEH,  YCTaHAaBIIMBAaTh

BBIPAKEHHSL. Ha MHOKUTEJTH. BO3MOJKHOCTB €0 Pa3jIoKeHUsI HA MHOKUTEIH.

Keaaparubiii PackiaapiBaTh Ha MHOXKHTEJIHM KBAJPATHBIM TPEXWIEH C

TPEXUIeH HEOTPHIIATEILHBIM JAUCKPUMHUHAHTOM TPU HEOOXOTUMOCTH C

5w OTIOPO¥ Ha AITOPUTM TPaBHJIA.

Aareopanyeckne | Anrebpanueckas aApoOb. JlomycTumble 3Ha4eHUs IEPEMEHHBIX, | 3anuchIBaTh anredpandeckue Beipaxenus. HaxoauTs obmacts

BbIPasKeHHSI. BXOJIALIUX B anredpandeckue BoipaxkeHns. OCHOBHOE CBOWCTBO | OTIpEeNICHUs] PALlMOHAIBHOTO BHIPAXKEHUS.

Aaredopanyeckast | anredpandeckoit 1po6u. CokpalieHue qpooei. BbINOJIHATL YKMCIOBBIC TOJICTAHOBKA M BBLIYHCJISATH 3HAUYCHUE

Apodb CnoxeHue, BBIYHMTAHUE, YMHOXEHUE u JeNieHre | JpoOu, B TOM YUCIIE C IOMOIIbIO KaIbKYISATOpPA.

(15 ) anreOpanmdeckux apoOeii. [IpeoOpasoBanue BbIpakeHUH,| @OPMYJIUPOBATH OCHOBHOE CBOMCTBO alnreOpanveckoil Apoou u

coJiepKalux anredpandyeckue Ipoou. NPUMEHSATH €ro Ui IpeoOpa3oBaHus qpoOeii.

BbInoJHATL JelcTBUSI C anredpandeckKuMu ApoOsIMH  TIpU
HEOOXOUMOCTH C HalpaBisiiome nomouso. [IpumMeHsTH
npeoOpa3oBaHus BBIpKEHHUM Ui pelieHus 3aiad. Bbipaxkarh
nepemeHHbie u3 ¢opmyn (U3MUECKUX, TEOMETPUUYECKUX,
OTHCHIBAIOIUX OBITOBBIE CHUTyallMH) HpU HEOOXOJAUMOCTH C
HAIPAaBISAIONIEH TOMOIIBIO.

YpaBHeHus KBagparnoe ypaBHenue. HenosiHoe kBajjpaTHOE ypaBHEHHE. Pacno3HaBaTh KBaipaTHbIE YpaBHEHUSI.

U HepaBeHCTBA. dopmyna KOpHEN KBapaTHOTO ypaBHeHUs. Teopema Buema. |3anuchiBaTh (OPMYJy KOpHEH KBaJApaTHOTO ypaBHEHHUS;

KBagpatHbie Perenue ypaBHeHwii, CBOAAIIMXCS K KBaapaTHbIM. [IpocTeifiiiue | pemiath KBaJpaTHble YPABHEHUS] — TIOJHBIE U HETMOJHBIE (C

YpPaBHeHUsI JIpOOHO-PallMOHANBHBIE YPAaBHEHHUS. MCIOJIb30BaHNEM CIIPABOYHON MH(POPMAIUN).

(15 9) PemeHne TEeKCTOBBIX 3afady ¢ MOMOIIbI0  KBaapaTHbIX | [IpoBoaMTs  mpocTeiimme  MCCIeI0BaHUSI  KBaJpaTHBIX
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YpaBHEHUM.

YpaBHEHHUM.

Pemats ypaBHeHHUs1, CBOJAIIMECS K KBAJIPATHBIM, C IIOMOIIBIO
npeoOpa3oBaHUil U 3aMEHOM IEPEMEHHON € OMOPOM Ha aJTOPUTM
IIpaBUJIa.

Habnrogate M aHanM3MpoBaTh CBS3b MEXIYy KOPHAMU H
K03 puIMEeHTaMH KBaJpaTHOIO YPaBHEHUS.

IIpumenamo meopemy Buema on4 peuienus
3a0a4 (¢ ucnoav3osanuem oopasya).

Pemate TekcTOBBIE 3aJa4yu  IreOpanvdeckUM CIIOCOOOM:
NEPEXOJIUTh OT CIOBECHON (DOPMYIHMPOBKU YCIOBHS 3ajaud K
anredpandyecko MoJenu MyTéM COCTABIIEHUS ypaBHEHUs (mpu
HEOOXOOUMOCTH C  HalpaBisIOMIed TOMOINBIO);  pelaTh
COCTAaBJIEHHOE YpaBHEHHUE; HHTEPIIPETUPOBATh PE3yJIbTaT.
3HAKOMMTBCSI ¢ HCTOPHel Pa3BUTHUS alNreOpsl.

YpaBHeHust JIuHeliHOE ypaBHEHHE C JIByMsl NEpPEMEHHBIMH, €ro rpaduk,| Pacmo3HaBaThb JMHEHHBIC ypaBHEHHS C ABYMsI IEPEMEHHBIMHU.
1 HepaBeHCTBA. MIPUMEPHI PEIICHUS] YPAaBHEHUU B LENBIX YHCTIaX. Crtpoutrb rpadukyd JWHEHHBIX YpaBHEHWH, B TOM YHCIE
Cucrembl Perrenne cucreM [BYX JIMHEHHBIX YpPaBHEHHH C JByMs |HMCHOJIb3ysl HU(poBbIe pecypcbl (IpH HEOOXOAMMOCTH €
YPaBHEHM nepeMeHHbIMH. [IpUMepbl  pelICHHsS CHCTEM HEJIMHEHHBIX | OOPON Ha alrOpUTM y4eOHBIX IEHCTBUI).
(13 v) yYpaBHEHUH C ABYMS IEPEMEHHBIMHU. Pa3znuuares napasuienbHble U MEpeceKaromuecs NpsMbIe 0 UX
I'pagpuueckas  unmepnpemayus  ypasHenus ¢  08yMs|yPABHEHUAM.
nepeMeHHbIMU U CUCmeM YPasHeHUll ¢ 08yms nepemenHuimy. | PemiaTh cucTeMbl J[BYX JIMHEMHBIX YpaBHEHUH C JByMS
Pemienue TeKCTOBBIX 33/1a4 C IOMOIIIbIO CUCTEM YpaBHEHUH. NEPEMEHHBIMH 10JICTAHOBKOM U CII0’KEHUEM.
Pematp npocreiinime cCUCTeMbl, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SIBISIETCS JIMHEHHBIM MPU HEOOXOIUMOCTH C HampaBIsIOLIEH
MOMOIIIBIO.
Ilpueooumsv  cpaghuueckyro  unmepnpemayur)  peuieHus
YpaeHerus C OeyMﬂ NepemMeHHbIMU U cucmem ypaeHeHuL? C ()GyM}Z
nepemerHbIMU.
PemiaTh TekcTOBBIE 3aa4M aIreOpanyeckKM CIIOCOOOM.
YpaBHeHust UncnoBbie HEPABEHCTBA U UX CBOWCTBA. ®opmyMpoBaTh cBOlicTBa YHCITIOBBIX HEPaBEHCTB,

1 HePaBeHCTBA.

HepaseHcTBO ¢ 0HOM nepeMeHHOMN. JInHElHbIE HEpaBEHCTBA C

WITIOCTPUPOBATh UX HA KOOPIMHATHON MPSMO.
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HepaBencrBa OJIHOH mepeMeHHON U ux peuieHue. CUCTEMBI JTMHENWHBIX IIpumeHSATH CBOIiCTBA HEPABEHCTB B XO/JI€ PELICHUS 3a/1a4.
(12 9) HEPABEHCTB C OJIHOW MEPEMEHHOM U UX PELIEHUE. Pemiatp JMHEHBIE HEpPaBEHCTBA C OJHOW IIEPEMEHHOM,
N3o00pakenue perieHus THHESHHOTO HEPABEHCTBA M MIX CUCTEM | U300pakaTh pelleHrne HEPaBEHCTBA HA YHUCIOBOM MPSAMOi.
Ha YUCJIOBOU IIPSAMOM. Pemath cuctembl TMHEMHBIX HEPABEHCTB, U300paXaTh pEeLICHUE

CUCTEMBbI HEPABEHCTB HA YMCJIOBOM MPSMOM ITPU HEOOXOAUMOCTH
C BU3YyaJIbHOM OIIOPOM.

DYHKIHUH. [Tonste pynkuuu. OOracTb ompeneneHus U MHOXKECTBO Hcnonb3oBarh  QYHKIMOHAIBHYH0O  TEPMHMHOJIOTHIO M

OcHoBHBIE 3HaueHui GyHkiuu. CriocoOb! 3a1anust GyHKIIHA. CHMBOJIUKY.

MOHATHS I'padux pynxnuu. CBoiicTBa QyHKIUH, UX OTOOpakeHHE Ha | BIumcasaTh 3HavyeHuss GpyHKIWH, 3agaHHBIX GopMynamu (Tipu

(Sv) rpaguke. HEOOXOJMMOCTH  MCIIOJIb30BaTh  KalbKYJATOP); COCTaBJSATH
TadauIbI 3HAYEHUI QYHKITHH.
CTpouth no Toukam rpa@puku QyHKIHIL.
OnuceiBath cBOlicTBa (QYHKIIMM Ha OCHOBE €€ Irpaduyeckoro
NpEJCTaBICHUsT MNpU  HEOOXOJUMOCTH C  HalpapJsioLIei
MTOMOLUIBIO.
HUcnonb3oBath  (QYHKIMOHAIbHYI0O  TEPMHUHOJIOTHI0O U
CHMBOJIUKY.
HccnenoBath mnpuMepbl TpaduKOB, OTPAKAIOUIUX pPEaTbHBIC
npoueccbl U siBieHUs. IIpuBOoaMTH NMpHMeEpPBI NPOLECCOB U
SBJICHUH C 3aJJaHHBIMH CBOMCTBaMU.
Hcnoab30BaTh KOMIBITEPHbIE IPOrPAMMBI JJIs1 IOCTPOEHUS
rpadukoB QyHKIUN U U3y4EHUS UX CBOHCTB

DyHKUMH. Urenne wu mnocrpoeHue rpapukoB ¢yHkuuil. IIpumeps! | Haxoguth ¢ moMombio rpadpuka GyHKINU 3HAYCHUE OJTHOU U3

YucaoBbie rpadukoB QyHKIUN, OTPAKAIOLIUX PEAIbHBIE MPOLIECCHI. paccMaTpUBaEMbIX BEJIMYUH 10 3HAYEHUIO JIPYTrOil.

$yHKIHH OyHKIUH, ONMCHIBAIOIINE IPSIMYIO u 00paTHyI0 | B HECTIOXKHBIX ClyJasx BbIpazKaTh (GOpPMYJIOi 3aBHCHMOCTH

9 ) IPONOPLUUOHAIIBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. | Mexmy BeTHUHHAMHU.

I'padux Gyskuun y = X2,
OyHKIMY Y = X2y = x5y =5y =k epaghuueckoe

X
peulerue YypasHeHuli U CUCmem YPaeHeHUI.

OnuceiBaTh XapakTep HW3MEHEHMs OJHOW BEIMYMHBI B
3aBUCUMOCTHU OT U3MEHEHUs IPYrou

PacnosnaBats Buapl u3ydaembix (yHkuuidl. Iloka3biBaTh
CXeMATHYEeCKH [I0JIO)KCHUE Ha KOOPAWHATHOU IUIOCKOCTH
rpadukoB QyHKImii Buga:y = X%, y = X3,
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y= V& y =k

Hcnoab3oBarh QyHKUHOHAILHO-TPapHUYECKHE
NPeACTABJICHHU [UIs PELICHUS U HCCIIEOBaHU YPAaBHEHUN U
CUCTEM ypaBHEHMM.

I[Ipumenste uuGpoBbIe pecypchl sl MOCTPOSHHS TPadHKOB
(GyHKUUH.

IloBTOpEeHue
M 00001IeHUe
(69

[ToBTOpEHNE OCHOBHBIX TMOHSATHH W METOJIOB KypcoB 7 u 8

KJ1accoB, 0000IIeHIE 3HAHUIA.

I[Ipumensitb  cnmocoObl CpaBHEHUSI YWCEN, BBIYHCIICHUH,
npeoOpa3oBaHUil BEIPKEHUM, pELICHUS YpaBHEHH.
OcymecTBaAATE CAMOKOHTPOJIb BBINOJIHAEMBIX JIEUCTBUH H
CaMOTIPOBEPKY  pe3yiabTaTa BBIYHCICHUH, MpeoOpa3oBaHMA,
ITOCTPOECHHH.

Pemate 3amaum  ©3 peaJibHOW JKU3HM, TIPUMEHSATH
MaT€MaTHYECKHe 3HAHWSA JUIsl DPEIIEeHHs 3a1ad U3 JApYrux
IIPEAMETOB.

Pemarts TekcTOBBIE 3a1a4M, CPABHUBATH, BLIOMPATH CIOCOOBI
pelIeHus 3a1a4n.

9 knace (ae menee 102 u)

HazBanue
pasaena (Tembl)
OcHoBHOE coaep:xaHue OcHOBHBIE BU/IbI 1eSITEJILHOCTH 00y4AOLIUXCH
Kypca (4HcJ10
4acoB)
Yuciaa n PannonanbHble 4yuCHIa, uppayuoHanbHvle uucida, KoHeuuvie u|Pa3BUBaTHL TPEACTABJEHMS O UHWCIAaX: OT MHOXeECTBa
BBLIYHCJICHUS. beckoHeunble oecamuynvie opoou. Mmuooicecmeo | HaTypadbHBIX YUCEN JI0 MHOXKECTBA JEHCTBUTEIBHBIX YHCEIL.
JleiicTBUTENBLHBIC | Oelicmeumenvuvlx — yucen,  Oelicmeumenvhvie yucia  Kaxk| O3HAKOMHUTBCS c BO3MOYKHOCTBIO MIPEACTaBICHUS
quciIa beckoHeuHvle decaimuyHvle Opobu. Bzaumno o0HO3HauHOe JNEHCTBUTENLHOTO YKCTa KaKk OECKOHEYHOU JeCITUYHOU poou,
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(9 1)

coomeemcmeue mMexHcoy MHOHCECMBOM 0eUCMBUMENbHbIX YUce
U MHOJICECMBOM MOYEK KOOPOUHAMHOU NPIMOIL.

CpasHenue  OelicmeumenvuvlX  uucen,  apupmemuueckue
oelicmeus ¢ 0elucmeumenbHbLMU YUCTIAMU.

[TpubmmkEHHOE 3HAYCHUE BEJTMYNHBI, TOUHOCTD MPHOJIFKCHUS.
Oxpyriienne 4ucen. [lpukuaka W OIEGHKA Pe3yIbTaTOB
BBIYMCIICHU .

NPUMEHSATHh JICCATUYHBIC TPUOMMKCHHUS PalMOHAIBHBIX U
MPPalOHAIBHBIX YUCEN.

3anucvigamsy, cpagHusamo u ynopaoouueamo
oeticmeumenvHvle YUCd.

BpinoiHATBL, coyeTass YCTHbIE W TUCBMEHHBIE TPUEMBI,
apupMeTryecKkre AelCTBUSI C PAMOHAIBHBIMU YHUCIIaMU;
HAXOAMTh 3HAYEHUS CTEINEHEW C UEIbIMU IOKA3aTeIsIMU U
KOPHE; BBIYUCJIATH 3HAUCHUSI YUCIIOBBIX BBIPAKECHUH.
Honyunth mnpeacrabBjieHHe O 3HAYUMOCTH JICHMCTBHUTEIBHBIX
YHCEeJl B MPAKTUYECKON JEATEITbHOCTH YEIIOBEKA.
AHAIM3UPOBATHL M [1eJaTh BBIBOAbLI (1MOCJI€ COBMECTHOIO
aHAJIN3a) O TOYHOCTU MPUONMKEHHUS JNEHCTBUTEIBHOTO 4YHCIa
MpU PEUICHUH 3a/a4.

OKpyriasiTb JEHCTBUTEIBHBIE YHCIIA, BBLIMOJHITH NPUKHAKY
pe3yabTara  BBIYMCICHHWH, OLEHKY 3HAY€HUHW  YHCIIOBBIX
BBIpKCHU .

3HAKOMUTHCS C UCTOPUEH Pa3BUTHSI MATEeMATHKH.

YpaBHeHust JIuneliHOe ypaBHeHHe. PemieHre ypaBHeHUH, CBOAAIINXCA K OcBauBaTh, 3alIOMMHATL M NPHUMEHATL rpaduyecKue
U HepaBeHCTBA. JIMHEWHBIM. MeTOAbl MPHU PELICHUN ypaBHEHUH, HEPABEHCTB U HUX CUCTEM
YpaBHeHus KBanpatHoe ypaBHeHue. Pemenue ypaBHeHHM, CBOASIIUXCS |(IpU  HEOOXOIMMOCTH C ONOPOM Ha ajIroput™M y4eOHBIX
¢ OTHOM K KBaJpaTHbIM. bUKBaipaTHbIC ypaBHEHUSI. JeCTBUI).
nepeMeHHOI Ilpumepvr  pewienus ypasnenuii mpemoveti u yemeépmou | Pacmo3sHaBaTh 1elble U JPOOHBIC YPABHCHHUSL.
(14 9) cmeneHetl pa3nodiceHuemM Ha MHONCUMENU. Pemars JuHeiliHbIe U KBaJApPaTHbIE YPaBHEHMs, YpaBHEHUS,
Pemenue npoOGHO-paliioHATBHBIX YPABHEHUH. CBOJSIIMECS K HHUM, THpocTeiiue ApoOHO-pallMOHANBHBIC
Pemenne TeKCTOBBIX 3a1a4 anreOpanuecKuM METOIOM. YpaBHEHHSI.
IIpensiaraTs BO3MOXHBIE CIIOCOOBI pelIeHHUs] TEKCTOBBIX 3ajad,
o0cy:kIaTb WX M pemIaTh TEKCTOBbIE 3a/Ja4dl Pa3HBIMU
croco6amu.
3HAKOMHUTBCS ¢ MCTOPHEN Pa3BUTHUS MATEMATUKU
YpaBHeHus JIuHeltHOe ypaBHEHUE C JBYMS MEPEMEHHBIMU U ero rpaduk. | (OcBauBaTh U MPUMEHSATH IPUEMBI PEIICHUS] CHCTEMBI JIBYX

1 HEPaBEHCTBA.

Cuctema IByX JTMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU U

JIMHEHMHBIX ypaBHeHI/Iﬁ C ABYyMs IICPEMCHHBIMU U CUCTEMBI IBYX
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Cucremsl e€ pewrenue. Pemrenue cucreM IByxX ypaBHEHUH, OJTHO U3 YPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISCTCS JTUHEHHBIM
ypaBHeHMIl KOTOPBIX JINHEHHOE, a APYrO€ — BTOPOM CTEIICHHU. (o BU3yaJibHOM OTIOPE).
(14 v) I'paduueckas HTEpIpETAMS CUCTEMBI YPABHEHUH C IBYMSI Hcnonb3oBarh (yHKIMOHAIBHO-TpapUuecKue MNpeCTaBICHUS

[IEPEMEHHBIMU. JUIS pellleHUsl U Mccilel0BAHUSl YPAaBHEHUN U CUCTEM.

Pemenue TekcTOBBIX 33124 anreOpanyecKuM CrocoOOM. AHaJIM3MPOBATH TEKCTHI 33/1a4, peliaTh UX aJIreopanvyeckum
crocoOOM: mepexoauTh OT CJIOBECHOW (OPMYITUPOBKH YCIOBUS
3a/1a4uM K aareOpanyeckoil MoJeNu MyTéM COCTaBJICHUS CUCTEMBI
YpaBHEHUH; pewmaTh COCTABICHHYIO CHCTEMY YpPaBHEHWIA;
HHTEPNPeTHPOBATH PE3YJIbTAT.
3HAKOMMTBCS € HCTOPHEH Pa3BUTHUS MAaTEMaTUKH

YpaBHeHus UncnoBble HEPAaBEHCTBA U UX CBOWCTBA. Yurarb, 3anmchiBaTh, MNOHUMATbh, HWHTEPNPETHPOBATH
1 HEPABEHCTBA. JIuHelHble HEPAaBEHCTBA C OJJTHOW MEPEMEHHOM U X pellieHUE. |HepaBEHCTBA; HCIIOJIh30BAaTh CAUMBOJIMKY U TEPMHHOJIOTHIO.
HepasencrBa Cucremsbl JTMHENHBIX HEPABEHCTB C OJTHOM NMEPEMEHHON U UX | BLIMOJHATH MpeoOpa3oBaHus HEPABEHCTB, HCMOJAb30BATH JIJIS
(16 v) pelIeHue. npeoOpazoBaHus CBOMCTBA YHCIOBBIX HEPABEHCTB.

KBanpaTHble HEpaBEHCTBA U UX PEILICHHUE. Pacno3zHaBaTh JTMHEHHBIE U KBaIPATHBIC HEPABEHCTBA.

I'padmueckas  uHTepmperalysi  HEpaBEeHCTB M cucTeM | PemiaTh  JUHEHHBIC  HEPABCHCTBA, CHCTEMBI  JIMHCHHBIX

HEPABEHCTB C IBYMsI IEPEMEHHBIMH. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOUIUX KBAIPATHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKIATh ITOTYYCHHBIC PEIICHHU.
N300pamxkaTh pericHUE HEPAaBEHCTBA U CUCTEMBI HEPABEHCTB Ha
YUCJIOBOM IIPSAMOM, 3alMCBIBATH DPELICHHE C IIOMOILBIO
CHUMBOJIOB.

PemiaTh kBaJgpaTHbIC HEPABEHCTBA, UCIIOJB3Ys IpaduyecKkue

IIPEJICTABICHMUS.

OcBamBaTh M NPUMEHATb HEPABEHCTBA IIPU  DPELICHUU

pa3IMYHBIX 33Ja4, B TOM YHMCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DYyHKIUH KBanpatuunas gynkuus, e€ rpaduk u cpoiicta. IlapabGoina, | Pacmo3HaBaTh Bubl U3ydaeMbIX (DYHKIIHIT, HIJIKCTPUPOBATH
(16 9) KOOPJMHATHI BEPIIUHBI 1apadoJIbl, 0Cb CHMMETPUH MapaboJIbl. |CXeMATHYECKH, O0BSCHATH PACIOJIOKEHUE HAa KOOPAMHATHON

CreneHHbIe QYHKIMU C HATYPAIBHBIMU OKA3aTeNsIMK 2 U 3, UX
rpaduKH U CBOHCTBA.
I'padpuxu pynkumit: y =kx,y = kx + b,,y = axt,y = ax?y

=Vxy =k

miockocTr rpadukoB dyHkuumit Buma: y = kx,y = kx + b,,y =

ax?, y = ad,

Yy = VX, Y = — B 3aBUCHMOCTH OT 3HayeHHil K03 HIHEHTOB;
X

OINHCHIBATh UX CBOMCTBA.
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Pacno3naBaTh KBagpaTHUHYIO GYHKIUIO 110 popMyIie.
I[IpuBoANTH, NpPUMePHI KBAJPATUYHBIX 3aBHCUMOCTEH U3
peanbHOM KU3HH, PU3UKH, TEOMETPHH.

BoisiBasiTh 1 00600maTh 0COOEHHOCTH Tpaduka KBaIPATUIHOM
bynxmuu Yy = ax? + bx + C (upum HEOOXOAUMOCTH C
HaIPaBJIAIONIEH TOMOIIBIO).

Ctpouth U U300pakaTh CXeMaTHYeCKH rpaQUKy KBaJIPATHYHBIX
dyHKImii, 3a1aHABIX GopMynamu BHAay = ax?,y = ax? + q, Y
= a(x + p)% y = ax> + bx + C (Ipum HEOOXOAUMOCTH C
BHU3yaJbHON OTIOPOit).

AHaJIM3MPOBATH U IPMMEHATH CBOMCTBA N3YUYEHHBIX (YHKIIHMI
JUIE WX TIOCTPOCHUS, B TOM YHCIE C TOMOMIBIO MH(POBBIX
pecypcoB.

YuciaoBbie
NMOCJIe0BATEILHOC
™

(15 v)

TloustTie YncI0OBOM MOCIIEIOBATEILHOCTH.

3amaHue TOCIEeNOBATEILHOCTH PEKYPPEHTHOU GopMyIon u
dhopmysoit N-ro useHa.

ApubmMernueckas ¥ TeOMeTpuUecKas mporpeccuu. @opmysl N-
ro 4jgeHa apupMETUYECKOH U T€OMETPUUYECKOW IMPOTPECCHH,
CYMMBI IIEPBBIX N YJICHOB.

H300padsicenue unenos apupmemuyeckou u ceomempuieckoll
npozpeccuti moYkamu Ha KOOPOUHAMHOU HIIOCKOCTU.
Jlunetinwiil u 9KCNOHEHYUATbHBLU POCHI.

CroorcHvie npoyenmai.

OcBanBaTh U NMPUMEHSATh WHJEKCHBIE 0003HAYCHUS, CTPOUTH
peueBble BbICKA3bIBAHUSI C HCIIOJIb30BAHUEM TEPMHUHOJIOTHUH,
CBS3aHHOM C MOHSATUEM IMOCIIEI0BATEIBHOCTH.

AHaaM3upoBaTh GOpMyIly N-TO YiIeHA MOCIEA0BaTEIILHOCTH WIN

PEKYPPEHTHYIO bopmyny u BBIYHC/IATH YJICHBI
MOCIIEZIOBATEIbHOCTEH,  3aJaHHBIX  ATUMH  (popMyrnaMmu.
YcranaBauBarhb 3aKOHOMEPHOCTH B MOCTPOCHUU

IIOCJIEZIOBATEIIbHOCTH, €CJIM BBIIIMCAHBl IIEPBBIE HECKOJIBKO €€
YJICHOB.

Pacno3sHaBate  apudMETHUYECKYH0 M = I'€OMETPHUYECKYIO
IPOTPECCUU IPH Pa3HBIX CIIOCOOAX 3a/laHMsL.

Pemats 3amaun ¢ ucnosib3oBaHHMEM (GOpMya N-ro  4jeHa
apu(METHYECKOM U TIeOMEeTPUYECKON MPOrpeccHil, CyMMBI
HEPBbIX N YWIEHOB C ONOPOI Ha CIIPABOYHYIO HH(POPMALIHIO.
H306paofcamb yjieHbl  NOCAE008AMENbHOCU  MOYKAMU — HA
KoopduHamHoﬁ niockocmu.

PaccmarpuBaTh npuMepbI POLECCOB U AABJEHHI 13 PEAIbHON
KHU3HU, WUIIOCTPUPYIOIIME HW3MEHEHHe B apupMeTHYeCKOn
IPOrPeCcCcUu, B TEOMETPUUECKON MIPOrPECCUH; U300padicamy
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coomeemcmayiouue 3a8UcCUMOCmu 2paguyecKu.

Pemats mnpocreiilume 3agauM, CBS3aHHBIE C YHCIOBBIMHU
HOCIIEOBATENbHOCTIMM, B TOM 4YHCJIE 3aJaudl M3 pPEaJbHON
KU3HH  C  HCIOJNB30BAaHMEM  IHM(POBBIX  TEXHOJOTHH
(9MEKTPOHHBIX TAOIUII, TPAUIECKOTO KATBKYIATOPA U T.IL.).
Pewamsb 3a0auu Ha crodichvle npoyenmvl, 8 MOM YUcie 3a0aqu
U3 peanbHoll NPAKmMuKy (¢ UCHONbL30BAHUEM KANbKYIAMOpa).
3HAKOMHUTBCS ¢ HCTOPHEi Pa3BUTHS MATEMATHKH.

IToBTOpEHHe,
00001IEHHE,
cucreMarusanus

1

3HAHNH

(18 u)

Yucaa W BBIYMCIEHHs (3aUCh, CpPaBHEHHWE, NEHCTBUSA C
NEWCTBUTEFHBIMU YHCIIAMH, YWCIIOBAsl TpsiMasi; IMPOIEHTHI,
OTHOIIIEHWSI, TIPOTIOPIINH; OKPYTJICHUE, TPHOIIKEHNE, OT[CHKA;
pelIeHrne TEKCTOBBIX 3a7a4 apu(PMETUYECKUM CIIOCOOOM).

Auaredpauyeckue BbIPaKeHHsI (mpeoOpazoBanue
anreOpandecKuX BBIPAKEHUMN, JOMMYCTUMBbIC 3HAYCHUS).
@DyHknun (MOCTPOCHHWE, CBOWCTBA W3YYCHHBIX (YHKIIHIA;
rpaduvecKoe perieHne ypaBHEHUH U UX CUCTEM).

OnepupoBaTh TOHATHSIMH. MHOXXECTBO, IIOJMHOXKECTBO,
omepary HaJl MHOXKECTBAMHU; UCIOJIb30BaTh Irpaduueckoe
MIPEICTABJICHUE MHOYKECTB JIJISl OTIMCAHUS PEATHHBIX MTPOIIECCOB U
SIBJICHUH, TIPY PEIICHUH 3a/1a4 U3 IPYTrUX YICOHBIX TPEIMETOB.
AKTYyaJIM3MpPOBaTh TEPMHUHOJIOTHIO M OCHOBHbIE JIeiiCTBHS,
CBSI3aHHbIE ¢ YMCJIAMU: HATYPATBHOE YUCIIO, TPOCTOE U
COCTaBHOE 4HCJa, ACTUMOCTb HaTypaJIbHbIX YHCEN, MPU3HAKH
JENMMOCTH, LIEJI0€ YHCII0, MOIyJIb Yncia, OOBIKHOBEHHAS U
JecsiTUUHas ApoOU, CTaHAAPTHBIN BU YUCIa, apu(METHUECKHI
KBaJIpaTHbIA KOPEHb.

BbInoJHATH JelicTBUS, CPABHUBATDH M YNIOPSIA0YMBATD YKCIA,
NPEJCTaBISITh YUCIa HAa KOOPIMHATHOM MPSAMOM, OKPYIJIATH
YyHuClla; BBINOJHATHL HNPUKHAKY M OLEHKY pe3yiabTaTa
BBIYMCIICHUH.

Pemath TexkcToBbIe 32/1a4M apu(PMETHYECKUM CIIOCOOOM.
Pemath npakTu4eckue 3a1a4u, CoepKallire MpoLeHThl, T0JIH,
YacTH, BBIPAKAIOIINE 3aBUCUMOCTH: CKOPOCTb — BPEMS —
paccrosiHhe, IIeHa — KOJUYEeCTBO — CTOMMOCTh,  00BEM
paboThl — BpeMsl — MPOU3BOJUTEILHOCTD TPYAA.

Pa3oupartp peasibHbIC )KM3HEHHbBIE CUTYalluH, ()OPMYJIHPOBATH
UX Ha A3bIKE MaTEMaTUKHU, HAXOAUTb pEIICHUE, NPUMEHSs
MaTeMaTUYECKHI anmnapar, HHTePIPeTHPOBATh PE3YJIbTAT
OnepupoBaTh MOHATHAMHU: CTEIIECHb C LEIbIM MTOKA3aTEIEM,
apudMeTHuecKuil KBaJApaTHBIN KOpEeHb, MHOTOYJIEH,
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anredpandeckast 1poOb, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE JAEMCTBUA: BBINOJHATH PACUYETHI IO
dbopmynam, npeoOpa3oBbIBaTH LEJble, JAPOOHO-pAIlMOHAIBHBIC
BBIDQKCHUSI U  BBIPAKEHUS C KOPHSIMH, PEATM30BBIBATh
pa3joK€HWe MHOro4jeHa Ha MHOXXHUTEIM, B TOM YHCIE C
UCTIOJBb30BaHUEM (GOPMYS PA3HOCTH KBAJApaTOB M KBajpara
CYMMBI U Pa3HOCTH (C OTIOPOM Ha CHPABOUYHYIO MH(POPMAIIHIO);
HAxXOJIUTh JONMYCTUMbIC 3HAYECHHS TEPEeMEHHBIX A JPOOHO-
palMOHAIBHBIX BEIPAKEHUM, KOPHEH.

MopenupoBaTth ¢ NMOMONIbIO (OpPMYNT pealibHbIE MPOLIECCHl U
SIBJICHUSL.

OnepupoBath NOHATUAMM: QYHKINA, TpaduK QyHKUIUU, HYIH
GYHKIIMKA, TPOMEXKYTKH  3HAKOTIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHusl, yObIBaHUs, HaMOOJIbIIIEe U HaUMEHbIIIee 3HAYCHUS
GbyHKIMN.

AHAIU3UPOBATh, CPABHUBATH, 00CYKIATh CBOHCTBA (DYHKITUH,
CTPOUTH UX IPaPUKH.

OnepupoBaTth NOHATHAMHU: TMpsiMas MPOMNOPLUUOHAIBHOCTD,
oOpaTHass  TPOMOPIMOHAIBHOCTh,  JIMHEWHas  (pyHKIWHS,
KBaapaTtuyHas QyHkuus, nmapadosa, rumnepooa.

HUcnoab3oBath rpagukm 11 ONIPEACICHUS CBOKMCTB, MIPOIECCOB
U 3aBUCHUMOCTEH, IJis pelIeHUs 3aJad U3 JAPYrux Yy4eOHBIX
IPEeIMETOB U PEaTbHOM JXKM3HU; MOJAEJMPOBATH C TOMOIIBIO
rpauKOB peanbHbIe MPOIECCHI U SBICHUS.

Boipaxath ¢gopmyaamMu 3aBUCUMOCTH MEXIY BeIMUYMHAMU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO 'OJAM OBYYEHMUSA)

7 kaacc (He MeHee 68 u)

Ha3Banmue
pa3aesa (TeMbl)

OcHoBHOE coep:xaHue

OcHOBHBIE BU/IbI 1eSITEJILHOCTH 00Y4AOIIUXCS
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Kypca (4ucJ10

4aCcO0B)
IIpocreiimue [Ipocreiinme reomerpuyeckue 0ObEKThI: TOUKU, TIPSMBIE, Tydd | POpMYJIHMPOBATH OCHOBHBIE IOHSTHS U OIPECICHHUS.
reoMeTpu4ecKue U yIJIbl, MHOTOYT'OJIbHUK, JIOMaHasl. Pacno3HaBarh  HW3y4YCHHBIE  T€OMETpUYECKHE  (UTYPHI,
¢urypsi CMexHbIe U BEPTUKAJIbHbBIE YTJIBL. onpeneJsitTb UX B3aUMHOE pACIOJIOXKEHHE, BbINOJHATH
U UX CBOliCTBA. Pabora c mpocreimmMu 4yepTexamu. 4epTEX MO YCIOBHIO 3a7a4M (C MCIOJIb30BAHUEM CMBICIOBOM
H3mepenne W3mepenue NUHEWHBIX M YIJIOBBIX BEJIUYMH, BBIYMCICHHME |OMOPHI: HABOJSIIME BOIPOCH W/WIM alropuTMa Yy4ueOHBIX
reoMeTpru4ecKux OTPE3KOB U YIJIOB. JeCTBUI).
BeJIMYMH [lepumerp u  mmomaap  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH nMpocTeiinirie NOCTPOEHUS € MOMOLIBI0 IUPKYISL U
(14 q) MPSIMOYT OJIbHUKOB. JIMHEWKU.
HN3mepsATh IMHEHHBIE U YTIIOBBIE BEJIMYMHBI FTEOMETPUUECKUX U
MPAKTUYECKUX 0OBEKTOB.
Onpenensitb «Ha TJIa3» pa3Mepbl pealbHBIX OOBEKTOB,
NPOBOAUTH IPYOYIO OIIEHKY UX Pa3MEpOB.
PemiaTe 3a1aun Ha BBIYMCIEHUE JUIMH OTPE3KOB U BEIUYHH
YTJIOB.
PemaTe 3a/1a4n Ha B3aUMHO€E PACIIOJIOKEHUE T€OMETPUUECKUX
buryp.
IIpoBoaNTH KIaCCU(PHUKAIUIO YIIIOB, BLIYHCIATD JINHEHHBIE U
VIJIOBBIE BEJIUYHMHBI, MPOBOJAUTH HECJ0KHbIe HEOOXOIMMbIe
JI0Ka3aTeJIbHbIE PACCYKICHUS.
3HAaKOMHUTBHCS C UCTOPUEH PA3BUTHS FeOMETPHH.
TpeyroJjbHUKHU IlonsTne O paBHBIX  TPEYrOJIBHMKaX W  I[epBUYHbIC | Pacmo3dHaBaTh mapbl paBHBIX TPEYIOJBbHUKOB Ha TOTOBBIX
(22 a) MIPEJICTaBJICHHUS] O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |depTekax (C ykazaHHEM MPHU3HAKOB) MPU HEOOXOAUMOCTH C

IIPU3HAKA PAaBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku  paBeHCTBA  NPSAMOYIOJbHBIX  TPEYrOJbHUKOB.
CBolicTBO MeMaHbI IPSIMOYTOJIBHOTO TPEYrOJIbHUKA.
PaBHOOeIpeHHbIE 1 PABHOCTOPOHHKE TPEyroiabHUKH. [Tpu3Haku
U CBOMCTBA paBHOOEAPEHHOTO TPEYroJbHUKA.

IIpoTuB Gosbliell CTOPOHBI TPEYrOJIbHUKA JIEKHUT OOJIbLIMHA

YTOJL.

BHU3YyaJIbHOW OMOPOH.

BbiBomMTh  cieAcTBUS  (PaBEHCTB  COOTBETCTBYIOLIMX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.

DopMyJIMPOBATH OIIpPEETICHNUS: OCTPOYT'OJILHOTO,
TYHOYTOJILHOTO, IIPSAMOYTOJIBHOTO, paBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,
MEIHaHbl TPEYroJbHHMKA, CEPEIMHHOTO  IEPIEHIUKYISIpa
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[Ipocreiimme HepaBeHCTBA B  I'€OMETPHH.
mpeyzonvruxa. Hepasencmeo nomanoti.

[MpsMOYTOJIBHBINA TPEYroNbHUK ¢ yriioM B 30°.
[lepBbIe TOHATHS O TOKA3aTEIBCTBAX B TEOMETPHH.

Hepasgencmeo

OTpe3Ka; MepuMeTpa TPEYrojbHUKa NPH HEOOXOTUMOCTH C
OIIOPO Ha AITOPUTM IIpaBUIIA.

®opMy/JIHPOBATH CBOICTBA M MPHU3HAKH PABHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpouTth yepTexHu, pemaTh 3a4a4M C IOMOIIBI0 HAX0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

I[IpumensaTh MIpU3HAKU paBeHCTBa MPSIMOYTOJIbHBIX
TPEYrOJbHUKOB B 3a/jadax (C MCIOJIb30BAaHUEM CMBICIOBOM
OTIOpBI: HaBOJSIIME BOMPOCH W/WIK alroOpuUTMa Yy4eOHBIX
JeCTBUI).

Hcnonb3oBarh 1UPPOBBIE pECypChI
CBOMCTB M3y4aeMbIX QUTYP.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUS T€OMETPHHN.

AJs1  HCCJIeAOBAHUA

IMapannenbHble [TapamtensHble npsiMble, UX cBoWcTBa. Hakpect nexamue,| @opMyaupoBaTh NOHSITHE — TAPAJUICIBHBIX  TPSIMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE M OJJHOCTOPOHHHUE YIJIbl (00pa30BaHHBIE IIPH | HAXOAUTD MTPAKTHYECKHUE IPUMEPEI.
YIJIOB NepeCceueHNH NapauIeIbHbIX IPAMBIX CEKYLIEH). N3yuyaTh cBONCTBa YrjaoB, 0Opa30BaHHBIX NpPH MEPECEUECHUU
TPeyrojibHuKa [lpu3Hak  mapajulembHOCTH  NPSIMBIX — 4Yepe3  PABEHCTBO |apajlIelIbHbBIX IPAMBIX CEKYLLEH
(14 4) pacCTOSIHUNA OT TOYEK OJHOM MPSMOM IO BTOPOU NPSIMOM. IIpoBoauTh [0Ka3aTeLCTBA. DOPMYJIMPOBATH TeEOopeMy
CyMMa yrioB TpeyrojbHHKa U MHOTOYTIOJIbHHKA. [NapajyIeIbHOCTH  JIByX MPSAMBIX €  IIOMOILIBIO  YIJIOB,
BHemHue yriel TpeyrojibHuKa 00pa30BaHHBIX MPH IEPECEYEHUU OTUX IHPSAMBIX TpETber
MPSIMOM.
BbIYHCASITE CyMMY YIJIOB TPEYrOJbHUKA U MHOTOYTOJIbHHKA.
Haxoauth uucinoBele U OyKBEHHbIE 3HA4YEHUs YIJIOB B
reOMEeTPUYECKUX 3aJauax ¢ UCIOIb30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYroJbHUKA U MHOTOYTI OJIbHUKA.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTUS TEOMETPHUU.
Oxpy:xHOCTH OKpyXHOCTb, XOPZIbI U IUAMETPBbI, UX cBoMcTBa. KacarenbHas k| @opMyJIMpOBATH  ONpeJesieHUsi:  OKPYKHOCTH,  XOpPJBbI,
U KpYT. OKpyXHOCTU. OKpY)KHOCTb, BIHCaHHasi B yros. [lowamue o|nuamMeTrpa W KacaTelbHOW K OKpyxkHocTH. M3yuaTrh ux
I'eomerpuueckne |I'MT, npumenenue 6 3adauax. buccexmpuca u cepeounHblil| CBOWCTBA, IPU3HAKH, CTPOUTH YEPTEXKU.
MOCTPOEHHUS NnepneHOUKyIap KaKk 2eomempuiecKue Mecma moyex. HccnenoBarhb, B TOM 4nCiIEe HCNOJIb3Ysl HH(POBBIE pecypcehl:
(14 g) OKpY)XHOCTb, OTIMCaHHAasi OKOJIO TPEYToJIbHUKA. BriucanHas B | OKPY’KHOCTb, BIIMCAHHYIO B YIrOJ; LEHTP OKPYKHOCTH,
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TPEYTOJIBHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu Ha nocmpoenue.

BIIMCAHHOMW B yroJI; pABEHCTBO OTPE3KOB KACaTEIIbHbBIX
Hcnonvzoeamv memoo I'MT ons ookazamenvcmea meopem o
nepeceueHuu OUCCEKMPUC Y208 MPEY2OTbHUKA U CePeOUHHBIX
NEePReHOUKYIAPOE K CHMOPOHAM MPEY2OTbHUKA C HOMOWbIO
I'MT.

OBiaseBaTb  NOHATHSIMH  BIIMCAaHHOM U
OKPY)KHOCTEH  TpEYroJIbHUKa, HaXOAUTh
OKPYKHOCTEH C OITOPOM Ha AJITOPUTM ITPaBUIIA.
Pemiate OCHOBHBIE 3aJa4d HA NOCTPOEHME: YIJIa, PaBHOIO
JTAHHOMY; CEPEAMHHOTO IEpIEHIUKYIApa TaHHOIO OTpE3Ka;
IIPSIMOI, MIPOXOIAIIEN yepes JaHHYIO  TOYKYy U
NEePIEeHIUKYISIPHON TaHHOW MpAMOM; OMCCEKTPUCHI JAHHOTO
yriaa; TPEYroJbHUKOB II0 PA3JIMYHBIM  JJIEMEHTaM  IIpU
HEO0OXOIMMOCTH C HapPaBJISAIOLIEH MTOMOIIBIO.

3HAKOMHUTBCS € HCTOPHEH Pa3BUTHUS T€OMETPHN.

O CAaHHOU
LHEHTPbl  ATHUX

IToBTOpEHHE,
0000IIEHNE
3HAHUU

(4 9)

[ToBTOpeHue u 0000IIEHNEe OCHOBHBIX TOHSATHH W METOOB
Kypca 7 Kiacca.

Pemiath 3aJa4un Ha MOBTOpPEHHUE, WILIIOCTPUPYIOLINE CBS3H
MEX1y Pa3INYHBIMH YacTSIMH Kypca.

8 kiacc (He MeHee 68 u)

Ha3sBanue
pasnaena (Tembl)
Kypca (4ucio
4acoB)

OcHoBHOE coiep:xaHue

OcHOBHBIE BU/IbI 1eSITEJILHOCTH 00y4AOIIUXCS

YeTbIpEéXyrobHIK
"

[Tapannenorpamm, ero Npu3Haku U cBoicTBa. YacTHbIE ciiydan
napajiesorpaMMoB  (TIPsIMOYTOJIBHUK, pOMO, KBajpar),

ux

H300paxkaTh 1 HAXOAUTH HA YEPTEXKAX YETHIPEXYTOJILHUKU
pa3HbIX BUJOB U UX JJIEMEHTHI.
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(12 v)

MpU3HAKK 1 cBoiicTBa. Tpanenus. PaBHoOOKas 1 IpsSMOYTOJIbHAs
TpaIeLyH.
Yoeoenue meouanwl. [Jenmpanvras cummempus

®opmyIHpOBaThH onpe/eJIeHUs: napajuiesIorpaMmma,
OpSAMOYTOJIbHUKA, pomOa, KBaJpaTa, Tpaneluy, paBHOOOKOMH
Tpaneuuu, IpsIMOyroJIbHOM TpaneuH.

Hcnonp3oBaTth mNpH  pelieHMH MNpocTedIIMX 3a4a4
IPU3HAKU U CBOMCTBA: Mapajuiesiorpamma, IpsMOYyIroJIbHUKA,
pomba, KBajapaTa, Tpameluu, paBHOOOKON Tpamenuu,
IIPSIMOYTOJIBHOW Tpamnenuy.

I[IpumeHsITH MeTOA yIBOEHUS MEIUaHbl TPEYTOJbHUKA C
OIOPOI Ha AITOPUTM MpPABUIIA.
Hcnonb3oBarh 1UPPOBBIE peECYpPCHI
CBOMCTB M3y4aeMbIX QUITYP.
3HaAKOMHUTBHCS C UCTOPUEH PA3BUTHS FeOMETPHH.

JJI1 UCCIICAOBaAHUA

Teopema dasieca
U TeopeMa o
NPONOPUHOHAJILH
bIX OTpe3Kax,
NOJX00HLIE
TPeyroJbHUKHU
(154)

Teopema Daneca u meopema o NPONOPYUOHATILHBIX OMPEIKAX.
Cpennsisi TMHUS TpEYroJibHUKA. Tpamenus, €€ cpeansis THHUSL.
IlponopyuonaneHvle  ompe3Kku,  nocmpoeHue — Yemeépmozo
NPONOPYUOHANLHO20 OMPE3KA.

Ceoticmea yenmpa macc 8 mpey2oivbHuKe.
Ilooobuvie  mpeyzonbHuKu. Tpu  npusuaxa
mpeyzonvHuxos. llpakTuueckoe npuMeHeHHe.

nooobus

IIpoBoaAMTH MOCTPOEHUSA C TIOMOIILIO ITUPKYJIS U JIUHEHKH C
UCIIOJNIb30BaHWe  TeopeMbl  Dajmeca ©W  TEOpeMbl O
NPONOPUMOHANBHBIX  OTpEe3KaX, CTPOMTh  YETBEPTHIN
MPONOPIIMOHAIBHBIA OTPE30K € OMOPOM Ha 3PUTEIBHYIO
HarJisiIHOCTb.

HaxoauTths nonoOHbIe TPEYroJbHUKHM Ha TOTOBBIX YepTEkax ¢
yKa3aHUEM COOTBETCTBYIOUIMX TMPU3HAKOB MOA00UA TIpU
HEOOXOJMMOCTH C BU3yaJIbHOW OTIOPOH.

Pemiatpy 3agaum Ha moJ0OHBIE TPEYrOJBHUKH C MOMOIIBIO
CaMOCTOSITEJIBHOTO TIOCTPOCHHSI YEPTEXKEHM M HAXOKIACHUS
NOJOOHBIX  TPEYroJIbHUKOB  MPU  HEOOXOJUMOCTH  C
HaIpaBJISOIIEH TOMOILBIO.

IIpoBoauTh A0KA3aTEJIHCTBA C UCIIOJIB30BAHUEM ITPU3HAKOB
no100MsI HECJIOKHBIX TE€OMETPUUYECKUX 3aJad C OMOpoil Ha
AITOPUTM y4eOHBIX ACHCTBHIA.

IIlpuMeHAT,  TOJyYEHHBIE  3HAHUS  NPU  PELICHUU
FEOMETPUYECKUX U MPAKTUUYECKUX 3a7a4 MPH HEOOXOTUMOCTH
C HaIpapJsIoLIEH TOMOILBIO.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUS TEOMETPHUU.
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ILromanp.
Haxo:xnenue
nJomaaei
TPeyroJbHIUKOB

U MHOTOYT0JILHBIX
¢uryp. ILnomaan
No100HBIX (pUryp
(14 9)

[Tonsitre 06 oOIIeH Teopru TIOMIAIN.

@opmynbl s TUIOMIATU TPEYroJbHUKA, Mapajiesiorpamma.
OmHowenue niowaoei mpeyeoibHUKO8 ¢ 0OWUM OCHOBAHUEM
unu obwetl 8blCOMoii.

Buiuucnenue nnowaoeti cnosxcnvlx gueyp uepes pazoueHue Ha
yacmu u 00CmpoeHue.

[Tnomaau ¢uryp Ha KineTyaToit Oymare.

[Tnomanu mogo6HIX Guryp. Beruuciaenue miomaaein. 3amgayuu ¢
MPAKTUYECKUM COJIep)KaHueM. Pewenue 3a0au ¢ NOMOwbIO
Memooa 8CnoMo2amestbHoU Niouaou.

OBJajgeBaTh NEePBUYHBIMHM MNpeEACTaBJEHUAMHU 00 oOImei

TEOpUu IUIomWEAA (Mepbl), (OPMYJIHMPOBATH CBOICTBA
IUIOLIA/IU, BBISICHSTD UX HATJISIHBIM CMBICIL.

[lpumensaTs  ¢opMmynbl  IUIOMIAAM  HapajuiesorpaMMa,
TPEYroJbHUKA, Tpameluud C OMNOpPOM Ha CIPaBOYHYIO
UH(POPMAIIHIO.

[IpumensaTh bopMyIbI IUIOIIA U BBIITYKIIOTO

YeTBHIPEXYroJIbHUKA Yepe3 AMArOHaIu U YroJ MEXIy HUMHU C
OTIOPO# Ha CTIPAaBOYHYIO HH(GOPMAITHIO.

Haxoautes mnomaau ¢uryp, n3o0pak€HHBIX Ha KJIETYATON
Oymare, MCI0JIb30BaTh pa30MEHUE HA YaCTH U JOCTPOEHHUE.
Pa30oupars npuMepbl UCIIOJIB30BAaHUS BCIIOMOTaTEIbHON
IUIOLIA/IN JUI PEIICHUsI TEOMETPUUYECKUX 3a/1ay.

Haxoauth momaan momoOHBIX Quryp ¢ omopod Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BbIYuCcaSITh [UI0IAAHN PA3IMYHBIX MHOTOYTOJIbHBIX (DUTYP.
Pematp 3a1a4M Ha IIIOIAAb C IPAKTUYECKUM COAEPKaHUEM
II0CJIE COBMECTHOT'O aHAJIN3A.

Teopema
IMudaropa u
HayaJa
TPUTOHOMETPUH
(10 v)

Teopema Iludaropa, e€ m0Ka3aTenbCTBO U HPUMEHEHHE.
O6parnas Teopema I[Iudaropa.

OmpeneneHue TPUTOHOMETPHUYECKUX (QYHKIMH OCTPOTO Yria,
TPUTOHOMETPUYECKHUE  COOTHOIIEHHS B  NPSIMOYTOJIEHOM
TpeyronbHuke. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
CooTHOWIEHNUST ~ MEXKJYy CTOPOHAaMH B  TIPSIMOYTOJIBHBIX
TpeyrojbHuKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBate TeopeMy lludaropa, memosb3oBath €€ B
MPAKTHYECKUX BBIYUCIICHUSX.

Bnazners NoHATUSIMH TPUTOHOMETPUUYECKUX (PYHKIIUN OCTPOTO
yria, IpOBePATb UX KOPPEKTHOCTbD.

BbIBOANTL  TPUTOHOMETPUYECKHE  COOTHOIICHUS B
NPSIMOYTOJIBHOM TPEYrOJbHUKE C ONOPOM Ha CIPABOYHYIO
uHpop™Marmro.

HccienoBaTth  COOTHOILICHHWS ~ MEXKIYy  CTOPOHAMH B

MPSIMOYTOJIBHBIX TPEYrOJIbHUKAX C yriamu B 45° u 45°; 30° u
60° ¢ HanpaBAIOIIEeH TOMOIIBIO.

Hcnoab3oBare  GopMynsl  IpUBEAEHUS U
TPUTOHOMETPUUECKOE TOXKAECTBO IS HAXOXKICHUS
COOTHOIIEHUI MEXIy TPUTOHOMETPUYECKUMHU (PYHKIHUIMHU
pa3M4yHBIX OCTPBIX YIJIOB C OMNOPOM Ha CIPaBOYHYIO

OCHOBHOC
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UH(POPMAIIHIO.

IIpuMeHATH NOJIY4YEHHBIE 3HAHUS U YMEHMs NPU PEIICHUU
NPaKTUYECKUX 3a4a4 (Mpu HEOOXOAMMOCTH C OIOpOH Ha
ITOPUTM IIPABUIIA).

3HAKOMMTBCS € HCTOpPHel pa3BUTHUS T€OMETPUH.

Yrasl B BrnucanHuble 1 HEHTpaJIbHBIE YIJIbI, YTOJ MEXIYy KacareabHOU U |DOPMYJIMPOBATh OCHOBHBIE OIPEICICHUS, CBA3aHHBIE C

OKPY?KHOCTH. XOpI0H. yrilaMu B Kpyre (BIUCAHHBIN YTOJI, IEHTPaJIbHBIN yroJ).

Bnucannbie VYTibl MEXIY XOpJaMH U CEKYLLIUMHU. HaxoauThs BnMcaHHBIE YIJIbI, OMHUPAIOLIUECS HA OJHY JAYTY,

U ONHCAHHbIE Brnucanubie u onurcaHHbIE YETHIPEXYTOIBHUKHA, UX TMPU3HAKU U | BBIYMCJSITH YTl C TOMOIIBIO TEOPEMBI O BIUCAHHBIX yriax,

YeTbIPpeXyroJbHUK |cBOMcTBa. [IpuMeHeHMe 5STUX CBOWCTB MpU  PELICHUHU | TEOPEMBI O BIMCAHHOM YETBIPEXYTOJIBHHUKE, TEOPEMBI O

n. reOMEeTPUUECKUX 3a/1a4. LHEHTPaJbHOM YIJIe TpH HEOOXOIUMOCTH C BHU3yaJbHOMN

KacareabHble B3aumHoe pacnosioxkeHue IByX OKpyxHoctel. Kacanwue | omopoil.

K OKPY>KHOCTH. OKPY>KHOCTEH. HccnenoBarth, B TOM 4ncie C TOMOIIbIO IU(POBBIX PECYPCOB,

Kacanue BITMICAHHBIC U OMIMCAHHBIC YETHIPEXYTOJIBHIUKH, BHIBOAUTDH HX

OKPYKHOCTEH CBOWCTBA M IPU3HAKH [TOCJIE COBMECTHOT'O aHAJIN3A.

(13 v) Hcnoab30BaTh 3T CBOWCTBAa W MPU3HAKUA TIPU PEIICHUU
3azay.

IToBTOpEHHE, [ToBTOpEHNE OCHOBHBIX TMOHATHH M METOJOB KypcoB /7 u 8 |PemaTh 3aiauM Ha TMOBTOpPEHHUE, WLUTIOCTPHUPYIOIIUE CBS3H

00001menue KJ1acCOB, 00001I1eHIE 3HAHU. MEXy pa3JIMYHbIMU 4acTsIMU Kypca.

3HAHUI

(4 1)

9 kaacc (He meHee 68 u)

Ha3zBanue
pasaeJia (TeMbl)
Kypca (4ucio
4aCcOoB)

OcHoBHOE coiep:xaHue

OcHOBHBIE BU/IbI 1eSITEJILHOCTH 00y4AOIIUXCS
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Tpuronomerpusi. | OnpeneneHue TPUrOHOMETpUdeckUX (yHKIMH yriaoB oT 0° no|@opMyaupoBaTh  ONpefeaeHHs]  TPUTOHOMETPHUYECKHX
Teopemsl 180°. Kocunyc u cuHyc mpsiMoro M Tynoro yria. Teopema|(yHKIMH TymbIX M NPSMBIX YIJIOB C BHU3YaJbHOH OMOPOIL.
KOCHHYCOB U KocuHycoB. (O000méEHHas) Teopema CHHYCOB (¢ pammycoM|DopMyIupoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OMHMCAHHOM OKPY)KHOCTH). HaxoxieHue [UIMH CTOPOH U BEJIMYKMH | PAAUYCOM OIHUCAaHHON OKPYKHOCTH).
Pemenne YIJI0B TPEYrOJbHUKOB. Pemiatp TpeyrosbHUKM € ONOPOM Ha AITOPUTM YUEOHBIX
TPeyroJibHUKOB dopmyna mIom@aa TPEYroJbHUKA Yepe3 JBE CTOPOHBI M YroJ | ACHCTBUI.
(16 1) Mexay HuMu. @opmyna miIomany YeTblpEXyrojbHUKa uepe3 ero | Pemate mpakTuyeckue  3aJa4yd, cBoOAsIIMecs K
JMaroHaJI! U YroJl MEeXly HUMHU. HAXO0KIEHUI0 Pa3JIUYHbIX 3JIeMEHTOB TPEyroJbHUKA.
[IpakTHueckoe npuMeHeHNe JOKa3aHHBIX TEOPEM.
IpeobpazoBanue |[lonamue o  npeobpasosanuu  noooodus. OcBauBarthb NOHATHE npeoOpa3oBaHus noao0usi.
noxoous. Coomeemcmeennule d71emeHmvl NOOOOHBIX Guyp. HccaenoBath OTHOLIEHNE JIMHEWHBIX 3JIEMEHTOB (DUTYp IpH
Metpuueckue Teopema o npoussedeHuu ompe3Kko8 xopo, meopema o |npeodpazoBanuu nomoous. Haxoaurs mpumeps momoous B
COOTHOILIEHUS B npou3ee0eHUul Ompe3Ko8 CeKyuwjux, meopema o Keaopame |OKpYXKarollew NeHCTBUTEIBHOCTH.
OKPY’KHOCTH KkacamenvHot. Ilpumenenue 6 peuwienuu ceomempuyeckux 3aoay. | Bvigooums mempuueckue coomnouienus mexicoy ompeskamu
(10 u) XOpO, CeKyuux u KacamenibHolx ¢ UCHONb30BAHUEM BNUCAHHBIX
Veno8 u n0O0OHbIX MPey2oibHUKOS.
Pewams ceomempuueckue 3adauu u 3a0avu u3 peanrbHOuU
JHCUZHU C UCNOTIL30BAHUEM NOOOOHBIX MPEY20LHUKOS.
BexTopsl OmnpeneneHne BEKTOPOB, CIOKEHUE U Pa3HOCTb BEKTOPOB, Hcnonb3oBaTh BEKTOpPbl KaK HampaBJICHHbIE OTPE3KH,
(12 v) YMHOKEHHE BEKTOpA Ha YUCIIO. HCCJIe0BATH r€OMETPUYECKUI (mepemerieHue) u

DU3NYECKUH U TEOMETPUUYECKHIT CMBIC BEKTOPOB.
PaznosxeHne BeKTopa 1o AByM HEKOJJTMHEAPHBIM BEKTOPaM.
KoopaunHats! BekTOpa.

CKasipHOE TIPOM3BEJICHUE BEKTOPOB, €ro NMPUMEHEHHUE IS
HAX0XJACHUS JUIMH U YTIIOB.

Pemrenue 3a1a4 ¢ moMoIIbI0 BEKTOPOB.

[IpuMeHeHre BEKTOPOB Ui pelIeHus 3aa4 KHHEMAaTUKU U
MEXaHUKH.

dbuznveckuii  (Cuiia) CMBICIIBI
BOTIPOCHBIH TUIaH.

3HaTh onpeaeeHHsi CYMMbl U Pa3HOCTH BEKTOPOB,
YMHOCHUS BEKTOpa Ha YHCIIO, HCCIIe0BATH
FCOMETPUYCCKUN U (PU3HUECKUI CMBICIIBI 3TUX OTIEPALIU.
PemaTth reoMeTpHuecKHE 3aJauyd  C  KMCIOJIb30BaHHEM
BEKTOPOB.

PackiaapiBaTh BEKTOP MO IBYM HEKOJITUHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh  CKansipHOE  MPOU3BEACHHE  BEKTOPOB,
BBIBOJUTH €T0 OCHOBHBIE CBOWCTBA.

BoiuncasTe cyMMy, pasHOCTh M CKaJSIPHOE MPOU3BEACHHE

BEKTOPOB C ONOpOW Ha
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BEKTOPOB B KOOPAMHATAX.
IIpuMeHATH CKAISIPHOE MPOU3BENICHUE JUISI HAXOXKJICHUS
JUTHH U YTJIOB.

JdexapToBbl JlekapTOBBI KOOPAMHATHI TOYEK HA INIOCKOCTH. OcBauBaTh MOHSITHE NPSIMOYTOJIBHON CUCTEMBI KOOPIUHAT,
KOOPAMHATBI Ha | Vpasnenue npsamoti. YTIOBOW KOA(POUIMEHT, TAHTCHC YIia |JEeKapTOBBIX KOOPIMHAT TOYKH.
IUI0CKOCTH HaKJIOHA, MapaJuIeNIbHbIC U IEPTIICHUKYISPHBIC MPSIMBIE. HccaenoBath ypaBHEHHE IPSIMON U OKPY>KHOCTH € OTIOPO# Ha
(CR) VYpaBHeHne OKpyKHOCTH. HaxoxkaeHue KOoOpauHAT TOYEK | BOIPOCHBIM IUIaH.
MEPECEUCHHS OKPYKHOCTH U TIPSIMOH. Haxoauth eHTp U paguyc OKpYKHOCTH 110 €€ YpaBHEHHIO.
MeToa KOOpAMHAT TIPU PEIIEHUU TeOMETPUIECKUX 3a/1a4. PemaTh 321241 Ha HAXOXK/ICHUE TOUEK MTEPECCUCHUS MPSIMBIX
Hcnons3oBanune MeToa KOOPAMHAT B TPAKTUUYECKUX 3a7a4ax Y OKPYXHOCTEH C MOMOTIBIO METO/1a KOOPIUHAT.
Hcnoab3oBath cBOICTBa yrioBoro koddduirenTta mpsmMoin
MpU pEelIeHUW 3a7a4, I ONpPEAeNeHUs PaCIOJOKEHUS
MIPSIMOM.
IIpuMeHSATh KOOPIWHATHI TIPU PEIICHUU TEOMETPUUYECKUX U
MPaKTUYECKUX 3a/4ad, JUIsl TOCTPOEHUS MaTeMaTHYECKHUX
MOJIEJICH peasIbHBIX 3a1a4 («METO KOOPAUHATY).
IHoab30BaTbess A1 MOCTPOEHUST M MCCIIEIOBAHUNA
M (ppOBBIMHU pecypcaMHu.
3HAKOMHUTBLCH C HCTOPHEH Pa3BUTUSA FCOMETPUU
IIpaBuibHbIE [IpaBusibHBIE MHOTOYTOJBHUKH, BBIYUCICHHE HMX 3JIEMEHTOB.|DOpMyIHpoOBaTh ONpeesIeHne MIPaBUJIbHBIX
MHOIOYrOJIbHUKH. |Yucino m ¥ januHa OKpYXKHOCTH. J[JIMHAa Iyrd OKpPYKHOCTH. MHOIOYTOJBHHMKOB, HAXOJAMThH HX DJIEMEHTEI.
Jdamnna Pannannas mepa yria. IHonb30BaTHCSI MOHATUEM JJIMHBI OKPYKHOCTH, BBEEHHBIM C

OKPY’KHOCTH U
IUIOIIAb KpyTra.
Boruucienue
(BN

(8)

[Inomans Kkpyra M €ro SJIEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue miomianeit Guryp, BKIOYAOMINUX 3JI€MEHTBI Kpyra.

IIOMOILBIO  IPaBWJIBHBIX MHOIOYIOJBHHUKOB, ONpPeaeIsiTh
YUCIIO T, JUIMHY IYyTH U PaJUaHHYyI0 Mepy yria o obpasiy.
IIpoBoanTh MEpexos OT pafuaHHOW MEpBI yIJla K IPalyCHON
U Ha000pOT 110 BU3YaJIbHOH OIope.

OnpenesasaTh mIomags Kpyra.

BbiBoauTh (hopMy.abl (B TpasycHOM U paguaHHON Mepe) JUis
JUIMH OYT, IJIOLIAAEH CEKTOPOB M CETMEHTOB C OIOpPOM Ha
BOIIPOCHBIN TUIAH.

Bbruucasare miuomanu  (GUryp, BKIIOYAIOIIUX — 3JIEMEHTHI
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OKPYKHOCTH (Kpyra) ¢ oropoii Ha CipaBOYHYIO HH()OPMAITHTO.
Haxoaurs rutoniaau B 3a1a4ax peajbHOM KU3HH.

JIBUKEHHS Tonsamue o 0gudicenuu niocKoOCmu. Pa3oupars  npuMepbl,  WUIIOCTPUPYIOUIME  TOHATHUS
IVIOCKOCTH Ilapannenvholii nepernoc, nosopom u cummempus. Ocu u yenmpol | IBUKEHUS, IEHTPOB U OCEH CHMMETPHH.
(6 4) CUMMEMPUL. DopMyJIHPOBATh OIIPEACICHUs IApAUIEIBHOIO IIEpeHoca,
IIpocmetiwue npumenenus 6 peureHuu 3a0ay. MOBOPOTa U OCEBOM CHMMETPUHM C BH3YyaJbHOW OMNOPOH.
HaxoanThs HENOABMKHBIE TOUKH 110 00pas3Ily.
HaxoauTh LIEHTPBI U OCU CUMMETPHM MPOCTENHIINX QUTYp IO
o0pasiry.
Ilpumenamp napannenvHvlll NEPEeHOC U CUMMEMPUIo npu
peuleHuU 2eomempuyeckux 3a0ay (pasoupams npumepul).
Hcnonvzosams 0na nocmpoenus u ucciedosanuii yugpoagvle
pecypcbi.
IloBTOpEHUE, IloBTOpEHHE OCHOBHBIX NOHATHH M METOAOB KypcoB /—9 |OmepupoBaTh MOHATHAMHU: QHUTYpa, TOYKA, MPSMasi, yrodi,
00001IeHHe, KJIacCOB, 0000IIIEHNE U CHCTeMAaTH3aIHs 3HAHUH. MHOTOYIOJIbHUK, PaBHOOEAPEHHBIM W  PAaBHOCTOPOHHHUU
cucremaruszanusi | [Ipocreiiiine reomerpuyeckue GUIypel M UX  CBOMCTBA. | TPEYrOJbHUKH, MPSAMOYTOJBHBIM TpPEYrojJbHHUK, MeauaHa,
SHAHMIZ N3mepenune reoMeTpuyeCcKUX BETMYUH. OucceKkTpuca M BBICOTA TPEYroJIbHUKA, Mapaiie]orpaMm,
(7 4) TpeyronbHUKH. poMO, MPSMOYTOJBHUK, KBAaApaT, Tpameuus; OKPYKHOCTb,

[TapannenbHble U NEPHEHINKYIISIPHBIC TPSMBIE.

OKpyXHOCTh U Kpyr. l['eoMeTpuueckrne MOCTPOCHHS. YTJbl B
OKpY)KHOCTU.  BmucaHHble W ONUCAHHBIE  OKPYXHOCTH
MHOTOYTOJIbHUKOB.

[Ipsimast 1 OKPY>KHOCTb.

YeThIpEXYroNbHUKA. Bnucannsie u OINHMCAHHbIC
YETBHIPEXYTOJIbHUKH.

Teopema [Tudaropa u Hauana TpuroHoMeTpuu. Permenue oOmmx
TPEYrOJIbHUKOB.

IIpaBuIIbHBIE MHOTOYTOJIBHUKH.

IIpeoOpazoBanus miaockoctH. JBmxenus. [Tonobue. Cummerpus.
[Tnomans. Berancnenue mnomanei. [nomaay nogo6HbIxX uryp.
JlexapTOBBbI KOOPAMHATHI HA TUIOCKOCTH.

KacaTeJIbHas, paBEHCTBO U MOA00HE (PUryp, TPEYroabHUKOB;
NapauieIbHOCTh M MEPHEeHAUKYISIPHOCTh IPAMBIX, Yroj
MEXKIy NpAMbIMH, CHMMETPUS OTHOCHUTEIBHO TOYKH U
OpsIMOM; JIJIMHA, PacCTOsSHUE, BEIMYMHA YIJia, IUIOIAb,
nepumMerp.

HUcnonb3oBarh  dopmyabl: 1mepuMmerpa U IUIOIIAIH
MHOTOYTOJILHUKOB, JJIMHBI OKPY)KHOCTU U IUJIOLIAAU KpYra,
00BEMa MPSAMOYTOJIHLHOTO HapaieNienuIe .

OnepupoBaTb NOHATHSIMU: TPSIMOYrOJbHAas  CHUCTEMa
KOOpJIMHAT, BEKTOp; WCNOJIb30BATH 3TU MOHATHS IS
MPEACTABICHUS JITaHHBIX W PEIIEHUs 33J1a4, B TOM YHUCIE U3
JIPYTUX Y4eOHBIX MPEIMETOB.

Pemats, 3agaum Ha TIOBTOPEHHE OCHOBHBIX IOHATHUH,
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BekTopsl Ha INIOCKOCTH.

WJUTIOCTPALIMIO CBSI3€M MEXIY PAa3jJMYHbIMU 4YacTAMHU Kypca.
Bri0upaTs MeTOa 11 pelieHus 3aJauu.
Pemarthb 3aa4m 13 NOBCEIHEBHOU YKMU3HU.

TEMATUYECKOE INTIAHUPOBAHUE YUEBHOI'O KYPCA «BEPOSITHOCTDb M CTATUCTUKA»
(IO TOJIAM OBYYEHHS$I)

7 xaacc (He meHee 34 u)

Ha3Banue
pasnaesa (TemMbl)
(4ucy10 4acoB)

OcHoBHOE coaep:xaHue

XapakTepucTHKA JeSITeJIbHOCTH 00y4alouuxcst

IIpencraBiaenune
JaHHBIX
(7 )

[lpencraBnenne nmaHHBIX B TaOimnax. [lpakTuueckue
BBIUMCIICHUS TIO0 TaOJMYHBIM JaHHBIM. V3BjcueHWe W
WHTEepHpeTanus TaObIuYHBIX JaHHBIX. [IpakTudeckas pabdora
«Tabmuney.

I'paduueckoe mpencTaBiICHHE JaHHBIX B BHUJIC KPYrOBBIX,
CTOJIOMKOBBIX (CTOJOYATHIX) AUarpaMM. UTeHHE U TOCTPOCHUE
nuarpamm. [Ipumepsl geMorpaguuecKix auarpamm.
[Ipaktuyeckas padota «/Iuarpammen.

OcBauBarthb Ha 0a30BOM YPOBHe Croco0bI
IPE/ICTABICHNSl CTAaTUCTUYECKUX JaHHBIX M YHUCIOBBIX
MacCMBOB C T[IOMONIbI0 TaONUI] ¥ JAuarpamMm C
UCTIOJIb30BAHUEM  aKTYaJIbHBIX W B&KHBIX  JaHHBIX
(memorpaduueckue JTaHHBIE, IPOU3BO/ICTBO
NPOMBIIUICHHON M CEIbCKOXO3SMCTBEHHOW IPOIYKIINH,
0OIIIECTBEHHBIE U TIPUPOIHBIC SBICHHUS).

H3yyarp Mmetoanl paboThl ¢ TAOMUMYHBIMH U
rpau4ecKUMHU TPEACTaBICHUSAMH JaHHBIX C TOMOIIBIO
IU(PPOBBIX PECYPCOB B XOJA€ MPAaKTHUYECKHX paboT (c
HanpasJIsIoNIe TOMOUIBIO).
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OnucarejJbHas
CTATHCTHKA

(8 )

Yucnossie Habopbl. CpenHee apuMeTniecKoe.

Menuana 9ucioBoro Habopa. Y CTOWYUBOCTh MEAHAHBI.
[Ipaktudeckas padora «CpeaHue 3HAUCHHS.
HauGonpIiee 1 HaMMeHbIee 3HAYCHUST YHCIIOBOTO HAabopa.
Pazmax.

OcBauBaTth Ha 0a30BOM YpPOBHe NMOHSATHS: YHCIOBOU
Habop, Mepa LEHTPaIbHOW TEHJEHIMHU (Mepa IIEHTpa), B
TOM YHCIIe cpeliHee apu(mMeTnieckoe, MenaHa.
OnuceiBaTh CTAaTUCTUYECKHE JAHHBIE C IIOMOIIBIO
cpeaHero apu(MeTHYeCKoro U MeauaHbl. PemaTs 3amaun
(c HCIOJIb30BAaHWEM 3PUTEIIBHOW HATJSITHOCTH W/HUITU
BepOaIbHOM ONIOPHI)

HN3y4yath cBOMCTBA CPEIHHUX, B TOM 4YHCIIE C ITOMOIIBIO
M(POBBIX PECYpCcOB, B X0Ji€ MPAKTHYECKUX PabOT, (C
HaIPAaBJIAIONIEN TOMOIIBIO).

OcBauBaTh Ha 6a30BOM YPOBHe NOHATHUSA . HanOoOIbIIEE
Y HauMEHbIlIee 3HaYeHHsI YUCIIOBOTO MacCcHBa, pa3max.
PemaTh 3apaum Ha BBIOOD criocoba omucaHus JaHHBIX B
COOTBETCTBUU C MPHUPOJON  JAaHHBIX U  LEIIMHU
MCCJIEIOBAHUS C HAIIPaBJISIIOIIEH TOMOIIBIO.

Cayqaiinast
U3MEHYMBOCTH
(69)

Cnyuatinas uzmenuusocmo (npumepwt). Y4acmoma snauenuii 6
Mmaccuge daunvix. I pynnuposka. I'ucmozpammol.
Ipaxmuueckas paboma « Cnyuatinas u3sMeHuu80Cms ».

Oceausambv ROHAMUA: 4ACMOMA 3HAYEHUL 8 MACCUee
OAQHHbBIX, SPYNNUPOBKA OAHHBIX, 2UCIOZPAMMA.

Cmpoumb cucmoepammol no 0opasyy

Ocsausamsb cpauueckue npedCmasieHusi pa3HuIX U008
CYUAUHOU UBMEHYUBOCU, 6 MOM YUCIe C NOMOWBIO
yugposwix pecypcos, 8 xooe npaxmu4eckol pabomai.

BBenenue B
TeopuIo rpagos
(49

I'pagh, eepuuna, peopo. Ilpedcmasnenue 3a0ayu ¢ nOMoOwWbIO
epagha. Cmenenv (sanenmuocms) eepuiunvl. Hucno pébep u
cymmapuas cmenenv gepuiun. Llenv u yuxn. Ilyms 6 epage.
Ilpeocmasnenue o cesasnocmu epaga. Ob6x00 epagha (3iirepos
nyms). [Ipeocmagnenue 06 opueHmupo8anHuvix epagax.

Ocsausamv nonamus: cpag, sepuuna epagha, pebpo
epagha, cmenens (6a1eHMHOCMb EPULUHBL), YENb U YUKL.
Ocsaueams nonamus: nyms 8 cpage, 31i1epos nymo,
00x00 epadgha, opuenmuposanuuwlil cpacgp.

Oobcysyncoamsv pewienue 3a0auu Ha NOUCK  CYMMbl
cmeneHell gepwun epaga, Ha nouck obxooa epaga, Ha
NOUCK — nymell 6  OpPUEHMUPOBAHHBIX  epagax ¢
Hanpasusouet NOMoubIo.

Oceausams cnocodwvl npeocmasnenuss 3a0ay u3 Kypca
aneebpul, 2eoMempuu, meopuu 8ePoMHOCMe, Opyeux
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npeomemos ¢ nomowplo 2paghos  (Kapmel, Ccxembl,
aeKmpuyeckue yenu, YHKYUOHAIbHble COOMEEMCMEUs)
Ha npumepax.

BepositHOoCTDb M

Cnyuatinolti onolm u caydatiHoe coovimue. Beposmuocms u

Ocseausamb NOHAMUA. CIYUAUHBIL ONBLIM U CIYHAUHOE

4acrora yacmoma cobvimus. Ponv manoseposmmuvix u npaxmuuecku | codvimue, MAI08epPOAMHOE U NPAKMULECKU OOCTO8EPHOE

cJIy4yaiiHOr o 00CcmoBepHbIX cobbimull 8 npupoode u 6 obwecmae. Monema u | codovimue.

coObITUSA USPANbHASL KOCMb 8 MEOPUU BEPOSMHOCTEN. H3yuamep 3nauumocmev Mano8eposmuvlx  cobvimuti 8

(49 Ilpakmuueckas paboma « Hacmoma evinadenus opaay. npupooe u odbwecmee HA BANHCHLIX NpUMepax (asapuu,
Hecuacmmbie cuyuau, 3auuma NepCoOHANbHOU
uHgopmayuu, nepedaya OaHHbIX).
H3yyams ponv knaccuueckux 8eposmuoCmubix Mooenel
(MOHema, uepanbHas KOCmyv) 6 meopuu 8epomMHOCHEN.
Habénwoame u uzyvamo uacmomy cooblmuii 8 nPOCMbIX
9KCNEPpUMEHMAX, 8 MOM YUCIe ¢ NOMOWbIO YUPPOBbIX
Pecypcos, 8 xooe npaKmuieckol pabomal.

O600menne, IIpencraBnenne  paHHblX.  OnmcarenbHas — cratuctuka. | IloBTOpsiTh HW3yd4eHHOE ©  BBICTPAMBATh CUCTEMY

KOHTPOJIb BeposaTHOCTB City4aifHOTO COOBITHSI. 3HAHU.

59 Pematp 3aga4m Ha peicTaBICHUE U OMIMCAHNUE TAHHBIX C

MOMOUIBIO0 W3YYEHHBIX XapaKTEPUCTUK C HAINPABIISIOLICH
MOMOIIIBIO.

Oo6cy:xk1aThb NpUMepbI CITy4yalHbIX COOBITHIA,
MaJIOBEPOSTHBIX U MMPAKTUYECKHU IOCTOBEPHBIX CIyYailHbIX
COOBITHIA, X POJIH B IPUPOJIE U KU3HU YeJIOBEKa

8 kiacc (He meHee 34 4)

Ha3Banmue
pasaesa (TeMbl)

OcHoBHOE coiep:xaHue

XapakTepucTHKA AesITeIbHOCTH 00y4aI0LIUXCS
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(4HCJ10 4aCOB)

IloBTOpEeHue
Kypca / kjiacca
(4 1)

HpeILCTaBJIeHI/Ie JaHHBIX. OmnucarenbHas CTaTHUCTHKA.
Crnyuaiinast ”3BMeHUYUBOCTh. CpeiHue YHCIIOBOTO HAabopa.
Cnyuaiinble coObiTus. BepostHocTu 1 yactotsl. Kinaccuueckue
MO/IEJIA TEOPUU BEPOSITHOCTEH: MOHETA U UT'PaJIbHAsl KOCTb.

I[loBTOpPSITH W3YYCHHOE ¥ BBICTPAUBATHL CHCTEMY
3HAHUMU.
Pemars 3agmaum (Mo BH3yaJIbHOW  omope) Ha

IPEJICTaBICHUE U OMNHMCAHME JaHHBIX
M3YYEHHBIX XapaKTEPUCTHUK.

Pemars 3agmaum (Mo BH3yaJIbHOWl  omope) Ha
IPEJICTaBICHUE TPYNIUPOBAHHBIX JAaHHBIX M OIHCAaHUE
CIIy4ailHOM U3MEHYUBOCTH.

Pemars 3agmaum (Mo BH3yaJIbHOWl  omope) Ha
OTIpeieTIeHNEe YacTOThI CIIY9aliHBIX COOBITHH, 00CYKIeHNE
IPUMEPOB CIy4allHBIX COOBITHI, MaJIOBEPOSATHBIX U
MPAKTUYECKU TI0CTOBEPHBIX CYyYalHBIX COOBITUMN, X POJIH
B [IPUPOJIE U )KU3HU YEJIOBEKA.

C IIOMONIIBIO

OnucaresqbHas Ompxnonenus. [Hucnepcus yucnogoeo naoopa. Cmandapmuoe | Oceausamov RNOHAMUA: OUCNEPCUs U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHeHUe YUci068020 Habopa. [luazpammel pacceusanus. OMKIOHeHUe, UCNONb308AMb MU XAPAKMEPUCTNUKU OIS
PacceuBanue ONUCAaHUs pacceu8arus OaHHbIX.
JAHHBIX Yuacmeoeamv 6  obcysycoenuu  cunomeszvt 00
(4 9) OMCymcmeuu Ui HAIuUYUuUu CeA3U  No  OUacpamMmam
pacceusanusi.
Cmpoums Ouazpammvl pacceuganus no UMEOUWUMCSL
OaHHbBIM, 8 MOM 4YUCle ¢ NOMOWbIO KOMNblomepa (nocie
COBMECMHO20 aHANU3a).
MHuoxecTBa MHoXxecTBO, OJAMHOKeCTBO. Onepariuu Haj MHOKecTBaMu: | OcBamBATh NOHATHSA: MHOXKECTBO, DJIIEMEHT MHOXKECTBA,
4 4) oObenMHEeHHE,  TepeceueHue,  gomnosHeHwe.  CBOWMCTBA | IIOJMHOXKECTBO.
ornepanun HaJl MHOXECTBAMU: NEPEMECTUTENIBHOE, | BBIMOJIHATH onepamnumn Haj MHOKECTBAMH:
COUYETATENbHOE, PACIPEACIIUTEIbHOE, BKIIFOUEHHUS. o0beMHEeHNe, TIepecevyeHne, JOMoHEeHue (1o 00pasity).
I'padmyeckoe mpeacTaBieHre MHOXKECTB. Hcnoan3oBatb CBOMCTBA:! [IEPEMECTUTEIILHOE,
coueTareibHOe, paclpeAeiuTenbHoe, BKIIOUEHUs (C

HCIIOJIb30BAHHUEM BHByaHLHOﬁ OHOPBI).
Hcnoas3oBarh rpa(quecxoe MMpEACTaBJICHUC MHOKCCTB
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IIPU OINHMCAaHUM PEAIbHBIX IPOLECCOB MU SBJICHUM, IIpU
pellIeHNN 3a/1a4 U3 JPYruX Y4eOHbIX IIPEIMETOB U KypCOB
(c UCII0JIb30BAHUEM BU3YAJILHOM OIOPBI).

BeposiTHOCTB
CJIy4aifHOr 0
coObITHS

(6 )

DneMeHTapHble COOBITHSI. Crnyuaiinble COOBITHSI.
bnaronpusTcTBytomue aneMeHTapHbie coObITHs. BepositHocTn
coObITHil. ONBITBI C PAaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU
coObITusiMU. CiTy4aifHbIN BBIOOD.

[TpakTuueckas pabota «OMNBITH ¢ pPABHOBO3MO>KHBIMU
AJIEMEHTaPHBIMU COOBITUSMM.

OcBauBarthb Ha  0a30BOM  YpOBHe  IOHSTHSA:
AJIEMEHTApHOE CcoObITHE, CcllydailHoe COObITHE  Kak
COBOKYIHOCTb  OJIArONpUSITCTBYIOLIUX  3JIEMEHTapHBIX
COOBITHI1, paBHOBO3MOKHBIE 2JIEMEHTapHbIE COOBITHSI.
Pemath 3a1aum Ha BbIYMCIIEHUE BEPOSTHOCTEN COOBITUI
[0 BEPOSITHOCTSM 3JIEMEHTAPHBIX COOBITHI CllyyailHOrO
omnbITa (C HCIOJIb30BAHUEM 3pUTENIBHOM HAIrJIAJHOCTH
1/WiaK BepOaIbHOM OMOPHI).

Pemath 3aga4m Ha BHIYMCIICHUE BEPOATHOCTEN COOBITHIA
B ONbITAX C PAaBHOBO3MOXXHBIMHU  3JIEMEHTapHBIMU
COOBITHSIMHM, B TOM YHCJE C MOMOIIbIO KOMIIbIOTEpa (C
UCIMIOJIb30BAHUEM  3PUTEJILHOM  HArJSIIHOCTH — W/WIIN
BEepOAIBHOM OTIOPHI).

IIpoBoauTL M M3y4YaTh ONBITHI C PABHOBO3MO)KHBIMU
JIEMEHTAPHBIMU COOBITUAMU (C UCIOJIB30BAHUEM MOHET,
UTPAIbHBIX KOCTEH, JIPYrux MOJIeIIeH )
B XOJ€ MpaKTUYeCKOH paboThl (C HCHOJIb30BAaHUEM
BU3YaJIbHON OIOPBI).

BBenenue
Teopuro rpagos
(4 1)

B

llepeso.  Ceolicmea  Oepesa:  eOUHCMBEHHOCMb — NYMU,
CyuWecmeosanue BUCAYell BepULUHbl, C853b MedHCOY UYUCTIOM
sepuiun u yuciom péoep. Ilpaguno ymHooiceHus.

Ocseausamb nouamusa. oepeso Kax epagh 6e3 yuxia,
sucsauasn sepuuna (1ucm), 6emev depesa, nymo 8 oepese,
ouamemp oepeaa.

H3yuamo ceolicmea Oepesa: cyujecmsoganue Gucsuell
BEPUIUHbL,  €OUHCMBEHHOCMb  NYMU — MeHcoy  08YMsl
BEPUIUHAMU, CB53b MENHCOY YUCIOM GEPUUH U YUCTOM
péoep.

Yuacmeosamw ¢ oocyscoenuu pewienus 3a0auu na noucx
U nepevucieHue nymei 6 oOepege, OnpeoeieHue Yucia
sepuiun unu pébep 6 depese, 00x00 bUHAPHO20 Oepesa, 8
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mom yucie ¢ NpuUMeHeRUuemM npasuila YMHONCEHUA.

Cayuaiinblie
COOBITHSA

(8 )

Ilpomugononosxcnoe  cobvimue.  [uacpamma  Dinepa.
Obveounenue u nepeceuenue cobvimull. Hecoemecmuvie
coovimusi. @opmyna croocenus eeposmuocmeti. Ilpasuno
VMHOJICEHUsL ~ 8eposimHocmen.  Ycnoenas — eeposamnocme.
Heszasucumvie  cobwimus.  I[Ipeocmasnenue  cuyuaiiHo2o
9KCNnepuMeHma 8 8uoe 0epeaa.

Oceéaueamov NOHAMUA. 63AUMHO NPOMUBONOLONCHBIE
coovimus, onepayuu HA0 cooblmusAMU, 00beOUHeHUue U
nepeceuenue coovimutl, ouazpamma unepa (Durepa—
Benna), coemecmmvie u necoemecmmwlie cooblmusl.
H3yuamb meopemvt 0 6eposmHocmu 00beOUHeHUs1 08YX
coovimutl ((hopmyIvl CLONHCEHUSL BEPOSIMHOCIEL).
Yuacmeoeams ¢ oocyncoenuu pewenusa 3aoauu, 6 mom
yuce meKCcmosvle 3a0ayu Ha onpeoeienue 6eposmiocmel
00veouHenuss U nepeceyeHus cooblmuti ¢ HOMOWbIO
YuCnosou  npamMou,  ouazpamm  Jiniepa,  hopmyvl
CILOJHCEHUS 8EPOSMHOCTEII.

Ocesaueamso nOHAMUSA' npasuo VMHOCEeHUs
8eposimHocmell, YCI08HAsL GEPOSIMHOCTb, He3ABUCUMbLE
cobObIMuUs 0epeso CyUatHo20 onvimd.
H3yuamov  ceoiicmea  (onpedenenus)
coObIMuUL.

Yuacmeoeamov 6 obcyymcoenuu pewenusa  3adauu na
onpeoeneHue U UCHOIb308aHUE HE3ABUCUMBIX COObIMUII.
Yuacmeoeamov 6 obcyymcoenuu pewenua  3adauu Ha
HOUCK 8EPOAMHOCMEl, 6 MOM HYUCle YCIOBHbIX, C
UCNONIL308AHUEM Oepesa CYHAlIHO20 ONbIMA.

He3aA6UCUMbLX

006001eHME,
KOHTPOJIb
(49)

[IpencraBnenne ganHbix. OnucarenbHasi cTaTUCTUKA. ['padbl.
BepositHOCTB CIIy4aifHOTO COOBITHSI. DNeMEHTHI
KOMOWHATOPHKH.

I[loBTOPATL U3y4YCHHOE H BBICTPAUBATH CHUCTEMY
3HAHUH.

PemaTp 3a1a4u Ha IPEACTABJICHHUE U ONTMCAHUE IAHHBIX C
IIOMOILBIO M3YYEHHBIX XapaKTEPUCTHK (c
HCIOJIb30BAaHUEM BU3YaIIbHON OTIOPHI).

Yuacmeoeamv ¢ oocyyncoenuu pewenusn 3anaum c
npUMeHeHneM rpados.

Pemats 3agaum  Ha  HAXOXKIEHUE  BEPOSITHOCTH
CIIy4aiflHOTO COOBITHSI 10 BEPOSITHOCTSIM SIIEMEHTApHBIX
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COOBITHI, B TOM YHUCIJIE B OINBITaX C PAaBHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMH COOBITUSMU (C BU3yaIbHOM OTIOPOH).
Yuacmeoeamv ¢ obcyicoenuu pewenusn 3agaum Ha
HAXOXKJICHUE BEPOSITHOCTEH OOBEINHEHHS U TIEPECeUCHHS
COOBITHI1, B TOM YHUCIJIE HE3ABUCUMBIX, C HCIIOJIb30BAaHUEM
rpauueckux MpeACTaBICHUN U JepeBa ClydallHOro
OTIBITA.

Yuacmeoeamv ¢ obcyicoenuu pewenusn 3agaum Ha
nepevnciieHne KOMOUHaIUK (Yucia nepecTaHOBOK, Yncia
COuYeTaHull), Ha HAXOXKJCHHE BEPOSITHOCTEH COOBITUH C
NpPUMEHEHUEM KOMOMHATOPHKM, B TOM UHCIE C
HCII0JIb30BaHUEM TpeyroyibHUKa [lackans.

9 knacc (He meHee 34 u)

Ha3Banue
pasnaesa (Tembl)
(4ucy10 4acoB)

OcHoOBHOE coaep:xaHue

XapakTepucTHKA JeSITeJIbHOCTH 00y4alouuxcst

IToBTOpEeHUE
Kypca 8 ki1acca
(4 9)

HpeI[CTaBJ'IeHI/Ie JaHHBbIX. OmnucarenbHas CTaTHUCTHKA.

Omneparuu Haj cOObITUAMU. He3aBUCUMOCTB COOBITHIA.

I[loBTOpPSITH WM3y4eHHOE H BBICTPAMBATH CHCTEMY
3HAHUH.

PemaTh 3a7a4u Ha MpeCTaBICHUE U ONMKMCAHKUE JaHHBIX.
Pemiate 3agauyM  Ha  HAXOXICHUE  BEPOATHOCTEH
00BbEIMHEHHUSI M TIEPECEUCHUs] COOBITHH, B TOM YHCIIE
HE3aBHCHMBIX, C  HCIOJIb30BaHHEM  TrpaHuuecKux
MIPEACTABICHUI U IepeBa CIy4ailHOTO OMbITA.

Pematp 3a1auM Ha mepevyuclieHre KOMOWHAIUK (4ucia
MEPEeCTAaHOBOK, 4YHCIAa COYETaHW), Ha HaXO0XICHUE
BEPOSITHOCTEH COOBITHIA C MPUMEHEHUEM KOMOMHATOPUKH,
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B TOM 4UCJIC C UCIIOJIB30BAHUCM TPCYTOJIbHHUKA ITackans

DJIeMeHThI
KOMOMHATOPHKH
(4 1)

KombOunatoprHoe mpaBuino yMmHOXeHus. [lepecTaHoBKu.
®akropuan. CoueTaHuss UM YHUCIO COYETaHUH. TpeyeonbHuK
Ilackana. lpaktuyeckas pabora «Beraucienne BeposaTHOCTEN
C HCIIOJb30BAaHUEM KOMOMHATOPHBIX (DYHKIMHA AIIEKTPOHHBIX
Ta0JIUI.

OcBauBath Ha  0a30BOM  ypOBHe  IOHSATHSA:
KOMOMHATOpPHOE NPABUJIO YMHOXKEHHUS, YINOPSJIOYEHHAas
napa, Tpoiika 00bEeKTOB, IEPECTaHOBKA, (aKkTOpHall Yyucia,
COYETaHUEe, YUCIIO COUCTaHuH, mpeyeonvHux Ilackans.
Pemats mpocTeiimMe 3ajayM  Ha  TIEPEUMCIICHUE
YIIOPSIIOUEHHBIX TTap, TPOEK, IEPEUHCIICHHE TIEPECTAaHOBOK
A COYETAaHWH DIIEMEHTOB Pa3JIMYHBIX MHOXCECTB (HO
obpa3ziy).

Pemats mpocreiiliume 3agauyMm Ha NPUMEHEHHE YHCIIA
codeTaHuii B anredpe (CokpaméHHoe YMHOKEHUE, ONHOM
HrroToHa) (¢ HampaBJIstonel MOMOIIBIO).

Pematb, mnpumensii KOMOMHATOPHKY, 3aJayd Ha
BBIUMCIIEHUE BEPOSITHOCTEH, B TOM YHCJIE C IOMOIIBIO
SJICKTPOHHBIX TAOIHI] B XOJE MPAKTUYECKOH paboThl (C
BHU3YyaJIbHOW OTIOPOii).

I'eomeTpuyeckast
BEPOSITHOCTH
(4 1)

T'eomempuueckas éeposimuocms. Cyuauinbiil 8b100p MOYKU U3
@ueypul Ha nrocKkocmu, U3 ompesKa, uz 0y2u OKPY*HCHOCHU.

Ocsaueams nonamue 2eomempuyeckoll 6eposmHOCMU.
Yuacmeoeamv ¢ oocyncoenuu pewenusa zadauu na
Haxooicoenue 8eposamuHocmeti 8 Onvlmax, NPeocmagumMblx
KAK 8b100p MoyeK U3 MHO20Y201bHUKA, Kpyad, OMpe3Ka uiu
0yeu OKPYHCHOCMU, YUCTIO8020 NPOMENCYIMKA

HcnoiTanus
bepnyJsu
(6 9)

Ucnbitanue. Ycnex u Heynaua. Cepusi UCIIBITAHUM 10 TIEPBOTO
ycnexa. Wcneitanus bepuymnu. BepostHoctu coObiTuii B
cepun ucnsitanuii bepuymnu. [Ipaktuueckas pabora
«Hcnbrranus bepaymim.

OcBanBaTh Ha 0230BOM YPOBHE IOHSITHSI: HCIIBITAHUE,
3JIEeMEHTapHOEe COOBITUE B UCIBITAHUU (YCIIEX U Heylaya),
Cepys HUCHBITAHWUM, HACTYIUIEHHME IIEPBOrO  ycrexa
(Heynaum), cepus ucnblTaHuil bepuymnu.

Pemate  mpocreiilime 3aga4M Ha  HaxOXJICHHE
BEPOSATHOCTEH COOBITHII B CEpUM UCHBITAHUN JI0 MEPBOTO
ycliexa, B TOM YHUCIie ¢ MPUMEHEHHEM (OpPMYIIbl CyMMBI
reoMeTpUYECcKOil mporpeccuu (C OMOpo Ha CHPaBOYHYIO
UHPOPMALHIO).

Pemate mpocreiiue

3aJaum Ha HaxXoXXICHUC
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BEPOSATHOCTEH  JJIEMEHTApHBIX COOBITUH B  CEpHUH
UCIBITAaHUN bepHy/uIM, Ha HaXO0XKICHUE BEPOATHOCTU
ONPENEIEHHOTO YHMCIa YCIHEXOB B CEPUU HCIBITAHUN
bepuymnu (¢ BU3yanbHOM OMOpPoii).

H3yuats B X0J€e NpaKkTH4YecKoii padoThl, B TOM YHCIIE C
MOMOLUIBIO HU(POBBIX PECYPCOB, CBOICTBA BEPOSITHOCTHU B
cepuM UCIbITaHu bepHymm

Cayuaiinas
BeJIUYMHA

(6 )

CnyvaiiHasg BeNMYMHA W pACHpElieiEHUE BEPOATHOCTEH.
MaremaTndeckoe  OXHJAHUE W JUCIHEPCUS  CIIy4alHOU
BenuuuHblL. [IpuMepsl MaTeMaTH4yecKoro OXHJAAaHUS —Kak
TEOPETUYECKOIO CPETHETO 3HAUCHHUS BEIMYUHBI.

[TonsiTHe 0 3akoHe OonbIINX yucel. M3Mepenne BeposiTHOCTEl
C OMOIIIBIO 4acTOT. [IpMeHeHne 3akoHa OOIBIINX YUCEIL.

OcBouTh Ha 0a30BOM YPOBHE MOHSTHSI ClIydaiiHas
BEJINYMHA, 3HAYECHUE CIIy4aiHOU BEJINYUHBI,
pacnpeneneHre BEpOSTHOCTEN.

H3yyatr u o0O0CyXkIaThb TPUMEPHl JUCKPETHBIX U
HEMPEPHIBHBIX CIyYalHBIX BETMYHH (POCT, BEC YETIOBEKA,
YUCJIICHHOCTh HACEIEHUS, IPYTHe N3MEHYNBBIE BETNINHEI,
paccMaTpUBAaBIIMECS B KypC€ CTAaTHUCTHKH), MOJEIBHBIX
CIy4YaliHbIX BEJIIMYUH, CBS3aHHBIX CO  CIIy4allHBIMHU
ombITaMu (OpOCaHWE MOHETBI, HUTPATBLHON KOCTH, CO
CITy4ailHBIM BBIOOPOM H T. T1.).

OcBauBarp Ha  0a30BOM  ypOBHe  TOHSTHS:
MaTe€MaTUYECKOE OKUJAHUE CIyYallHON BEJIMYUHBI Kak
TEOPETUUECKOE CPEIHEE 3HAUCHHE, AUCTIEPCHSI CITy4allHON
BEJIMYMHBI KaK aHaJIOT TUCIIEPCUHU YUCIIOBOrO Habopa.
Pemats 3amauM Ha BBIUMCICHHE MaTeMaTHYECKOIO
OXKMIAHUST W JUCIEPCHUU  JUCKPETHOM  CiydyalHOU
BEJIMYUHBI 110 33JJaHHOMY pacIlpeiesIeHUI0, B TOM YHCIE
3aja4, CBSI3aHHBIX CO CTPaxOBaHHMEM WU JOTepesMu (c
HAIPAaBIISAIONIEH TOMOIIBIO).

3HAKOMHUTBCSI C MAaTEMaTUYECKUM  OXUJAHUEM U
JUCIIepcuel HEKOTOPBIX paclpeiesieHnii, B TOM YHCIe
pacnpeieneHus CIIy4aiiHON BEJMYMHBI «YUCIIO YCIIEXOB» B
cepuu UcnbITaHuK bepryrum.

HM3yyarp 4acToTy COOBITHSI B  TOBTOPSIOLIUXCS
CIIy4ailHBIX ONBITAX KaK CIIy4ailHyI0 BEJIMUUHY.
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3HAKOMHTBCSI C 3aKOHOM OoJibIMX uucen (B ¢opme
bepnymnu): npu  OOJbBIIOM 4YKCIE ONBITOB YacTOTa
coObITHS OHM3Ka K €r0 BEPOSTHOCTH.

PemaTs 3aga4um Ha U3MEPEHUE BEPOSTHOCTEN C IIOMOIIBIO
4acTOT (C HAMpPaBJISAIONIECH TOMOIIIBIO).

OO0cyxaaTh poJib 3aKOHA OOJBIINX YKCET B 000CHOBAHUU
YaCTOTHOTO METOJIa H3MEPEHHSI BEPOSTHOCTEH.
OO0cy:kaaTh 3aKOH OOJBIIMX YHCET Kak IpOsBIECHUE
CTaTUCTHYECKOW YCTOMYMBOCTH B M3MEHYMBBIX SIBJICHUSX,
pOJIb 3aKOHA OOJNBINIUX YHCEN B TMPHUPOJNE W B KHU3HH
YyeJioBeKa.

O0001IEeHNE,
KOHTPOJIb
(10 )

[IpencraBnenue  aHHBIX.
BepostHocTh CIIy4aliHOTO COOBITHSI.
koMmOuHaTopuku. CirydailHble BETUIUHBI U pacIipeieTICHUsI.

OmnucarenpHass  CTaTUCTHUKA.
DJ1eMEHTHI

HOBTOpHTb HsyquHoe 158 BblCTpal/lBaTb CI/ICTeMy
3HAHWMN.

PellIaTl) 3aJadum Ha HpeI[CTaBJ'IeHI/Ie " OIIMCAHUC HJaHHBIX.
PemaTh 3a1a4u Ha HaXOXK/IEHUE BEPOSITHOCTEH COOBITHIA,
B TOM UYHCI€ B ONbITAX C PaBHOBO3MOXHBIMHU
3JIEMEHTAPHBIMU COOBITHSAMH, BEPOSATHOCTEMN
00bEIMHEHUSI W TIepeceueHuss COOBITUH, BBIYUCIITH
BEPOSITHOCTH B OMBITaX C CEPUSMHU CITyYalHBIX UCIIBITAHUN

[lpu paspaboTke pabodeid MporpaMMbl B TEMATHYECKOM IUIAHHPOBAHHH [OJDKHBI OBITH YYTEHBI BO3MOYKHOCTH
MCITIOJIb30BaHUS AJIEKTPOHHBIX (IIMGPOBBIX) 00PA30BATEILHBIX PECYPCOB, SBISIOMUXCSA YICOHO-METOAMYECKUMU MaTepruaiaMu
ANIEKTPOHHBIE YYEOHWKHM W 3aJaYHUKH, DJIEKTPOHHBbIE OMOIMOTEKH, BHUPTyaIbHbBIC
1abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJUIEKIIUN ITU(GPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIIOIB3YEMBIMU I O0yUYeHUS U
BOCIIUTAHUSI PA3JTUYHBIX TPYII TMOJIB30BATENICH, MPEACTABICHHBIMU B AJIEKTPOHHOM (MH(PPOBOM) BUAEC M PEATUIYIONIUMU

(MyJIbTUMEIUNHBIE MPOTrPaMMBI,

nunaktuueckrue Bo3MoxxkHocTH UKT, conmeprkanue KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa3oBaHUM.
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