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[TOACHUTEJIbHAA 3AITMCKA

[Ipumepnass pabouass mporpamma IO MaTeMaTUKe JUIS OOYYaloIIUXCS C
3aep kKol meuxuueckoro pasputus (ganee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs MOATOTOBIEHAa Ha OcHOBe DenepanbHOr0 roCyJapCTBEHHOIO
oOpa3oBaTenpHOTO  CTaHAapTa OCHOBHOro  obOmiero  oOpasoBanus  ([Ipukas
Munmnpocsemennss Poccum ot 31.05.2021 1. Ne 287, 3apeructpupoBaH
MunuctepctBoM toctuiuu Poccuiickoit @enepannu 05.07.2021 1., per. Homep 64101)
(mamee — ®I'OC O0O0), [IpumepHOil aganTUPOBAHHON OCHOBHOM 00pa3zoBaTEIbHOU
IpOrpaMMbl OCHOBHOTO OOIIEro o00pa3oBaHUS OOYYAIOIIUXCS C  3aJePiKKOU
ncuxuyeckoro pa3putus (onoopennoi pemienneM ®YMO 1o o6memy 00pa3oBaHUIO
(npotoxoi ot 18 mapra 2022 1. Ne 1/22)) (nanee — [TAOOIT OOO 3I1P), [TpumepHoii
paboueiil mporpaMmbl OCHOBHOT'O 00111ero 00pa3oBaHus MO MpeAMeETy «MareMaTukay,
[IpumepHOW mporpamMmbl BOCIHTaHHS, C YYETOM paCHpPEACIICHHBIX I10 Kiaccam
MpOBEPSIEMBIX TpeOOBaHMUI K pe3yJibTaTaM OCBOEHUS AJIaITUPOBAHHOW OCHOBHOM
0o0pa3oBaTeIbHOM MpPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs OOyYarolmUXCs C
3a/IepKKOM TCUXUYECKOTO pa3BUTHs. B paboueld mporpamMme y4yTeHbl HUAEH U
nosnoxeHuss KoHuenuuu pa3BUTUS MaTeMaTHyecKoro oOpa3oBaHus B Poccuiickoit
denepanum.

O01mas xapakTepucTUKAa y4e0HOro npeamera «MaremaTuka

VYueOnniit mpeamer «MarTemMaTuka» BXOJUT B TMPEAMETHYIO 00JacTh
«Marematuka u uHpopmatuka». OH CHOCOOCTBYET PAa3BUTHIO BBIYUCIUTEIHLHOM
KyJbTypbl M JIOTUYECKOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHUS IOJIb30BATHCS
QITOPUTMAMH, a TaKke MPUOOPETEHUI0 MPAKTUUYECKHX HaBBIKOB, HEOOXOIMMBIX B
MOBCEMHEBHON xu3HM oOydatomuxcs ¢ 3I[IP. VYueOHblli mnpeamer pa3BuBaeT
MBIIUIEHHUE, MPOCTPAHCTBEHHOE BOOOpake€HHE, (PYHKIIMOHAIBHYIO TI'PaMOTHOCTD,
YMEHUST  BOCIPUHUMATh W KPUTUYECKH  aHAJU3UpPOBaTh  MH(pOpMAIHIO,
MPEACTABICHHYIO B PA3JINYHBIX (popMax.

OOyueHue mMaTeMaTuke Ja€T BO3MOKHOCTh pa3BuBaTh y oOydaroniuxcs ¢ 3I11P
TOYHYIO0, PAlMOHAIbHYIO M HMH(POPMATHBHYIO peyb, YMEHHE OTOUpaTh Haubosee
MOJIXOJSIINE S3bIKOBbIC, CHMBOJIMYECKHE, TpapUuecKue CpeACTBa AJIs BBIPAXKECHUS
CYKJIEHUI U HArJISHOTO UX IPEICTABICHUS.

HeoOxoaumMbIM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJKOBAaHUU
ABIIsieTCS  o0llee 3HAKOMCTBO C METOAAMM [O3HAHUS  JIEWCTBUTEIBHOCTH,
IIPEACTABICHUE O IPEAMETE U METOAAX MATEMATHKH, X OTIIMYHMIA OT METOI0B IPYTUX
€CTECTBEHHbIX M I'YMaHUTapHBIX HayK, 00 OCOOEHHOCTAX MPUMEHEHHS MaTeMaTHKH
JUIA pellieHUs HaYYHBIX M MPHUKIAIHBIX 3a7ad. Takum o0pa3oM, MaTeMaTH4ecKoe
o0Opa3oBaHNe BHOCUT CBOM BKJIa/ B (hOpMHUpPOBAaHUE OOIEH KYJIbTYPhl YEIOBEKA.

W3yyeHue maremMaTHMKUd TakKXe CIOCOOCTBYET 3CTETHMUECKOMY BOCIHUTAHHIO
YEeJI0BEKa, MOHUMAHHUIO KpacoTbl M M3SIIECTBA MAaTEMAaTHUYECKUX PaCCyKICHUH,
BOCIIPUSTHIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UJEH CUMMETPUH.



[IporpamMma oTpakaer cojnepkaHue oOydeHUs mnpeameTry «MaremaTuka» c
y4eToOM 0COOBIX 00pa3oBaTeiIbHBIX OTpeOHOCTEHM 00yyatomuxcs ¢ 3[1P. OBnagenue
yueOHBbIM IpeaMeToM «MaTeMaTuKa» MpeACTaBISIeT ONPEACIICHHYIO CIOXKHOCTD IS
yuamquxcsi ¢ 3IIP. V oOyuaromuxcst ¢ 3IIP naunbonee BbIpak€Hbl OTCTaBaHUS B
Pa3BUTHH  CIIOBECHO-JIOTMUECKMX (OPM MBIIUICHHS, IOATOMY aOCTpakTHbIE U
OTBJICYEHHBIE KAaTETOPUM UM TPYIHOIOCTYIHBI. B TOXKE BpeMs MpHU CIEHUAITBHOM
oOydyeHHH OOydaroluecss MOTyT BBINONHATh 3aJaHus 1o ainroputMmy. OHH
BOCIIPUMMYMBBI K IIOMOIIY, MOTYT BBINOJHUTH IEPEHOC HAa AHAJIOTMYHOE 3aJaHUE
YCBOGHHOTO crocoba pemeHusi. CHMKEHHE Pa3BUTHUS MBICIUTENBHBIX OINEpaluii u
3aMEJUIEHHOE CTAHOBJICHUE JIOTMYECKUX JCHUCTBUM IPUBOIAT K HEAOCTATOYHOU
OCMBICJICHHOCTH COBEPILIAEMBIX yUEOHBIX NEHCTBUH. Y 0O0yYarommxcsi 3aTpyaHEHBI
CUETHBIEC BBIYMCIICHUSA, MPOU3BOAMMBIE B yMe. B NMUCHhMEHHBIX BBIYMCICHHSIX OHH
MOTYT MpPOIYCKaTh OAMH W3 MPOMEXYTOUYHBIX IIaroB. IIpu pabore ¢ 4MCIOBBIMU
BBIPDAKCHUSIMH, BBIYMCICHUEM HMX 3HAYEHUS MOTYT HE YACpPKUBATh IPABHUIIBHBIN
nopsiiok aercteuid. [Ipu ynpomenun, mpeoOpazoBaHuu Beipakenuit yuyammuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIBHO IPHUHATh PELIEHUE O MOCIEAOBATEIBHOCTU BBIITOJIHEHHUS
neiucTBuil. KOHKPETHOCTh MBIIUICHUS OCJIOXKHSAET YCBOCHHMS HAaBbIKA PEIICHMUS
YPaBHEHHUH, HEPABEHCTB, CUCTEMBI ypaBHEHM. VM MaloqOCTYIIHO COBEpUICHHE
oOpaTUMBIX Oneparuil.

Huskuii  ypoBeHb  pa3BUTHs  JIOTMYECKUX  OINEpaluid, HEAO0CTATOYHAs
00O0OILIEHHOCTh MBIIUICHUS 3aTPYAHSIOT H3ydyeHHe Tembl «DyHKUMM»: TpU
onpeneneHu (PyHKIIMOHATILHOM 3aBUCUMOCTH, TIIpU OINUCAaHUM Tpaduueckon
CUTYaIIMH, UCTIONb3Ys] T€OMETPUUECKUH, anreOpandeckuid, (PyHKIIMOHATIBHBIN SA3bIKH.
Hepeako yuanuecss He BUAST pa3HUIBI MEXy OOJACThIO ONpeAesieHus PYyHKIUU U
00J1aCcThIO 3HAUCHUH.

Pemenue 3amay CONpsKEHO C TPYAHOCTAMH O(OPMIICHHMS] KpaTKOM 3aIluCH,
MIPOBE/ICHMSI aHAIM3a YCJIOBHS 3a/1a4M, BBIACIECHHS CyllecTBeHHOro. O0yyarommuecs ¢
3I1P 3aTpynHstOoTCsS claelaTh YMO3aKJIIOUEHHE OT OOIIEro K YacTHOMY, HEPEIKO
BbIOMPAIOT HEpPALMOHAJBHBIE CHOCOOBI pEUIeHMs,, HWHOTAAa OrpaHUYHUBAIOTCS
MaHUITYJISIUSAMU C YHCIIAMH.

[Ipu wu3yueHun reomeTpuueckoro Marepuana obydaromuecs ¢ 3[IP
CTAIKUBAIOTCS C  TPYAHOCTBIO  JedaTh  JIOTUYECKHE  BBIBOJABI,  CTPOHTH
MOCJIEA0BATENBHBIE pacCykaeHUsA. HenpouHble 3HaHUS OCHOBHBIX TEOPEM T€OMETPHUHU
MPUBOJUT K OIIMOKAM B PEIICHUHM reoMeTpuyeckux 3aaad. OOydaromuecs: MOryT
MOJAMEHUTH (POpPMYIly, HEMPABUIIBHO NPUMEHUTH TeopeMy. K cepbe3HbIM olmOKaM B
pelleHnd  3aJa4  NOPUBOAAT  HEOOCTATOYHO  Pa3BUTHIE  IPOCTPAHCTBEHHBIC
npejacTaBieHus. VM clI0)KHO BBIITOJIHUTH YEPTEX K YCIOBHUIO, B MUCbMEHHBIX paboTax
OHM HE MOT'YT IIPUBECTU OOBICHEHHE K UEPTEKY.

To4YHOCTH 3aMIOMUHAHUS U BOCIIPOU3BEAEHUS YUEOHOTO0 MaTepuaia CHUKEHBI 110
OpUYMHE CJIA00CTH MHECTHYECKON NeATENbHOCTH, CYXEHHs O00beMa MaMsTH.
Obyuarommmes ¢ 3I1P Tpebyercss Gombllle BpeMEHU Ha 3aKperuieHue maTepuana,
aKTyaJu3auus 3HaHUHU 110 ONIOPE IPU BOCIIPOU3BEICHUH.

Jl11s mpeoioneHrs TpyAHOCTEH B M3yuyeHUH yueOHOoro npenMera « MaTemaTikay
HeoOxonuMa ajanrtanus o0beMa U XapakTepa y4eOHOro marepuana K
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MO3HABATENbHBIM BO3MOXHOCTAM yuanuxcsa ¢ 3I[IP. Cnenyer yueOHbI MaTepuan
[PENOAHOCUTh HEOOJIBIIUMU TOPLUSAMH, YCIOXKHSS €ro NOCTENEHHO, W3bICKUBATH
CHOCOOBI  ajanTalMyd TPYAHBIX 3aJaHui, HEKOTOpblE TEMbl JaBaTh Kak
O3HAaKOMHUTEJIbHBIC; UCKI0YaTh OTACIBbHBIC TPYAHBIE JOKA3aTEIbCTBA; TEOPETUYECKHUM
MaTepuall PEKOMEHAYETCS HU3y4aTb B IPOLECCE IMPAKTHYECKOW ACATENBHOCTH IIO
pemieHM0  3amad.  OpraHM4eckoe €IUHCTBO IPAKTUYECKOM M YMCTBEHHOHN
JESTEIbHOCTH y4YallluXCs Ha YypOKax MaTeMaTHKH CIIOCOOCTBYIOT HPOYHOMY H
CO3HATEIHPHOMY YCBOCHHIO 0a3MCHBIX MaTEMATHUYECKUX 3HAHUA U YMEHUM.

Heau u 3agauu u3ydeHust yaeOHoro npeamera «MaremaTuka»

[TpuopureTHBIMU Yeramu 00ydeHUs: MaTeMaTUKe B 5—9 Kiaccax sSBISIOTCS:

* (opMHUpOBaHUE IEHTPATBHBIX MAaTEMAaTUUYECKUX MOHATUNA (YHUCTIO, BETUYHMHA,
reomerpuyeckas  ¢urypa,  INEpEeMEHHas,  BEPOSATHOCTb, byHKINS),
00eCreunBaAIOIINX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEMaTH4YECKOTO
oOpazoBanus ooyuatomuxcs ¢ 3I1P;

* noxaBeaeHue odyyaromuxcs ¢ 3I1P Ha 1ocTynmHOM 1Sl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATHKHU U OKPY>KAIOIIEr0 MUPA, TOHUMAaHUE MAaTEMAaTUKH KaK
YacTH O0IIEH KyJbTYypbl YEIIOBEUECTBA;

" pa3BUTHE WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00Yy4aromuxcs ¢
311P, no3HaBaTeIbHON aKTUBHOCTH, UCCIEA0BATENBCKUX YMEHHUM, KPDUTUYHOCTH
MBIIUIEHUS, THTEPECA K U3yYCHHIO MaTEMATUKH;

* ¢opmupoBanrue (QYHKIIMOHATLHON MaTEMaTUYECKONW TPaMOTHOCTH: YMEHHSI
pacno3HaBaTh  MPOSBICHUS  MATEMAaTUYECKUX  MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peaibHBIX )KM3HEHHBIX CUTYALMSIX U IPU U3YUEHUU IPYTUX
Y4EOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
bopMyIMpoBaTh MX Ha SA3bIKE MaT€MaTUKH M CO3[aBaTh MAaTEMAaTHYECKHUE
MOJIeJIM, NPUMEHSTh OCBOEHHBIM MaTeMaTHYECKHil ammapaT [ peleHus
NPaKTUKO-OPUEHTUPOBAHHBIX  3a/a4, HWHTEPNPETUPOBaTh U  OLICHUBATh
MOJIyYEHHbIE PE3YJIbTATHI.

JlocTikeHue 3TUX 1eseil 00ecreunBaeTCsl pelICHUEM CIETYIOUUX 3a0ay.

» ¢opmupoBath y oOydaronuxcs ¢ 3[IP HaBblkM yueOHO-TIO3HABATEILHOMN
NeSATeTLHOCTH: TUIAHUpPOBaHUE pPAOOThI, TOUCK pAlMOHANIBHBIX TyTEH ee
BBIIIOJIHEHHUS, OCYLIECTBIEHUS CAMOKOHTPOJIS;

" CrOCOOCTBOBAaTh MHTEJIEKTyaJIbHOMY pa3BUTHIO, (OPMUPOBATh KayecTBa,
HEOOXOMMbIE YEJIOBEKY JJISl MOJHOLEHHON JKU3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIE MAaTEMATHYECKOW JIESITEIbHOCTHU: SICHOCTH M TOYHOCTH MBICIIH,
WHTYULUHU, TPOCTPAHCTBEHHBIX MPEICTAaBICHHM, CIIOCOOHOCTH K MPEOA0TICHUIO
TPYAHOCTEW;

* (opMHpOBATh KIIOYEBBIE KOMIIETEHIIMU YyYalllMXCS B paMKax MpPeIMETHOM
ob0nactu «Marematuka U1 HHPOPMATHUKAY,;

" pa3BUBATh MOHATUMHOE MbIIIIEHUS oOy4aromuxcs ¢ 311P;



" OCYIIECTBIISTh KOPPEKIUIO MO3HABATEIbHBIX MpolieccoB obyuarontuxcs ¢ 3I1P,
HEOOXOJUMBIX [UIsl OCBOEGHHS NPOrpaMMHOr0 Marepuajga M0 Yy4eOHOMY
IIPEIMETY;

" [peaycMaTpUBaTh BO3MOKHOCTh KOMIIEHCAIIMM 00pa30BaTeNIbHbIX 1€(PULIUTOB B
OCBOCHHMH MPEIUIECTBYIOLIEr0 MPOrpaMMHOIO Marepuana y oOydaroluxcs ¢
3I1P 1 HETOCTAaTKOB B MX MAaTEMaTHYE€CKOM Pa3BUTHH;

* copmMHpOBaTH YCTONUMBBIA MHTEPEC YUALTUXCSA K IPEIMETY;

" BBISABJIATH U Pa3BUBATh MATEMATHUYECKUE U TBOPUECKUE CIIOCOOHOCTH.
OCHOBHBIEC JIMHUM COJEpXkKaHUA Kypca MaTeMaTUKH B 59 kinaccax: «Hucna u

BBIUMCIECHUSDY, «Anredpa» («AsreOpandeckue BbIpaXEHUs», «YpaBHEHUS U
HEpaBeHCTBa»), «DyHkuum», «l'eomerpus» («['eomerpuueckue @uUrypsl u ux
CBOMCTBaY, «/3MepeHne reOMETPUUECKUX BEIUUUHY), «BEpOosATHOCTD U CTaTUCTHKAY.
JlaHHbBIE JIMHUU Pa3BUBAIOTCS MapajlieNbHO, KaX/1asi B COOTBETCTBUHM ¢ COOCTBEHHOU
JIOTUKOW, OJIHAKO HE HE3aBUCHUMO OJIHA OT JPYroi, a B TECHOM KOHTAaKkTe U
B3aumoneiictBuu. Kpome »3Toro, ux o0OBEIMHSET JIOTMYECKas COCTaBJISIOLIAs,
TPaJAULIMOHHO MTPUCYIIAs MATEMATUKE U MPOHU3BIBAIOIASL BCE MATEMATUYECKUE KYPChI
U cojaepxatenbHbie TuHUU. ChopMynnpoBaHHoe B DefepaibHOM TOCyAapCTBEHHOM
00pa30BaTEeNbHOM CTAaHJIAPTE OCHOBHOTO OOWIEro oOpa3oBaHusi TPeOOBAaHUE «YMETh
ONEepUpPOBaTh MOHATHIMU: ONPEEICHUE, aKCHOMa, TEOPEMA, JOKA3aTeIbCTBO; YMEHHUE
pacno3HaBaTh HUCTUHHBIE W JIOKHBIE BBICKA3bIBaHUSA, NPUBOJUTH IPUMEPHl U
KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAHMS U OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM Kypcam, a popMHpOBaHHUE JIOTUYECKUX YMEHUHN paclpeesseTcs 0 BCEM rojiaM
00y4eHHs Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa3oBaHus.

Conepxxanue 00pa30oBaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
ocBoenus [IpumepHoit pabouel mporpamMmsl, pacupeneaEHHbIM M0 rofaM 00ydYeHus,
CTPYKTYPUPOBAHO TakUM O0Opa3oM, YTOObI KO BCEM OCHOBHBIM, MPUHIMIIHAIbHBIM
BolpocaM oOyuwarommecss oOpamiaauch  HEOJHOKPATHO, UYTOOBI  OBJIAJCHHUC
MAaT€MaTUYECKUMH TMOHSATUSMH U HABBIKAMHU OCYIIECTBISUIOCH MOCIEAOBATEIBHO U
MOCTYINATENbHO, C COOJIOAEHUEM MPUHIIUIA MPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS
BKJIIOYAJIUCh B OOIIYI0 CUCTEMY MAaTEMAaTHYECKUX MPEICTABICHUA 00y4arouuxcs ¢
3I1P, pacuupsis u yrinyonsisi e€, oOpa3ysi IpoYHble MHOXKECTBEHHbIE CBsA3U. OO0uIMe
eI u3ydeHus: yueOHoro mpeamera «Martematuka» npenctasieHbl B [IpumepHoit
paboueil mporpaMmmMe OCHOBHOT'O 00IIIero 00pa3oBaHuUsl.

Oco0eHHOCTH 0TOOPA U AIANITALUM Y4e0OHOT0 MATEPHUAJIA II0 MATEMATHKE

OOyuenue yueOHOMY mpenMery «MaTemaTnkay CTPOUTCS Ha CO3/IaHUU
ONTUMAJIBHBIX YCJIOBHUH JJI1 YCBOEHUSI TPOrPAMMHOr0 MaTepuana oOy4daroluuMucs ¢
3I1P. Bonbiioe BHUMaHKE YIEISETCS 0TOOPY yueOHOTrO MaTepraia B COOTBETCTBUU C
NPUHIIUIIOM JOCTYIMHOCTH TPH COXpaHEHHH oOOIIero 0a30BOro YpOBHS, KOTOPBIH
JIOJHKEH TI0 COACPKAHUIO U 00beMy OBITh aAanTUPOBAHHBIM 1715 oOyuarouuxcs ¢ 3[1P
B COOTBETCTBMM C HX OCOOBIMH OO0pa3oBaTeNbHBIMH MOTpeOHOCTsIMU. Cremyer
o0JierynTh oOBIaZeHHe MaTepuaioM ooOyuarommmucs c 3[IP mocpeactBom ero
JETAIBHOrO OOBSICHEHUS C CUCTEMATHYECKUM TOBTOPOM, MHOTOKPATHOM TPEHUPOBKHU
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B NPUMEHEHUM 3HAHWI, UCIONb3Yys MPUEMbl aKTyajau3aluu (BU3yalbHas OIOpa,
MaMsTKa).

[IpumepHast mporpamMma HpeayCMaTpUBAaE€T BHECEHUE HEKOTOPBIX M3MEHEHUM:
yMEHbLIEHUE 00BbEMa TEOPETHYECKHX CBEJICHUW, BBIHECEHUE OTHAEIbHBIX TEM WJIU
LEJIBIX Pa3esioB B MaTEpUaIbl JJsi 0030pHOTO, 03HAKOMUTEIILHOTO H3yUYCHUSI.

HN3menenust nporpammbl B 59 kiaccax

Mamemamuxa 6 5 u 6 knaccax

B 03HaKOMHUTENBHOM IUIAHE PEKOMEHAYETCA H3y4aTh CIEAYIOUIUE TEMBbI:
«Pumckass wymepauus», «PaBHbie ¢urype», «umunap, xonyc, map», «Kyow,
«IIpssMoyronpHBIN Mapasuienenumeny, «llepeMenienre no KOOpAUHATHON MPSAMOI»,
«Mopayne uyncna», «YucioBble NpoMexyTKn»; «Macmrtab» (uU3ydaercss B Kypce
«I"eorpadus»); «M300paxeHue reoMeTpuuecKkux (pUryp Ha HEJIMHOBaHHOW Oymare ¢
WCMOJIb30BAaHUEM  LHUPKYJS, JUHEUKH, YrOJbHHKA, TpaHCHOpPTHpa», «/[nuHa
OKpy)kHOCTHY», «lInomane kpyra», «llapamnensubie npsmeie», «lleprnieHauKyIspHbIC
npsiMbie», «OceBasg W IEHTpaJibHAsE CUMMETPUU» (U3ydaeTcsi B Kypce T'€OMETPHHM);
«beckoHeuHbIe TMEPUOAMYECKHE JeCATHUYHbIE napoOu. JlecaTuuHoe MpuOIMKEHNE
OOBIKHOBEHHOM ApoOn» (M3ydaeTcsi B Kypce ajreopsbl).

CnenyeT yMEHBIIUTh KOJIMYECTBO YAaCOB Ha CIEAYIOIIME TeMbl: «PelieHne
JOTUYeCKur 3amau», «JmuHa otpeska», «lllkanb», «PacnpenenurenbHbI 3aKOH
YMHOKEHHUS», «3aMKuch TPOU3BEACHUS ¢ OYKBEHHBIMUA MHOXKUTEIIMIY, «[locTpoeHue
KOH(Urypanuii U3 4acteil mpsMon, OKPY>KHOCTH Ha HEIMHOBAHHOW M KJIETYATOM
oymare», «Jlenutrenu u kpatHbie. [Ipusnaku aenumoctn», «HanOonpmmii oOmumi
JENUTENIb U HauMeHblIee odllee KparHoe. [[enruMocTh CyMMBbl M TIPOU3BEACHUS.
«IIpuBenenue npoOu K HOBOMY 3HaMeHartelno», «HaxoxneHnue yacT Ueaoro u 1enoro
no ero yactu». «OKpyrieHue AECATUYHBIX ApooOeit». «Pemenue 3amad nepedopomM
BCEX BO3MOKHBIX BapHaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPAKEHUH MO YCIOBHUIO
3aaun». BeicBOOOAMBIIMECS YaChl MOKHO MCIIOJIB30BaTh HA TOBTOPEHKE (B HAYase U
KOHLIE Y4eOHOT0 roJ1a), Ha U3y4yeHre Hauboee TPYAHbIX U 3HAaUUMbIX TeM: B V KJacce
— Ha pelieHne ypaBHEeHUM, TPUBEACHUE TPOOU K HOBOMY 3HAMEHATEI0, YMHOKEHUE U
JICNICHUE JECATUYHBIX JpoOel, m3MepeHue yrioB; B VI kiacce — aeiicTBus c
MOJIOKUTENIbHBIMU U OTPUIIATEIbHBIMU YHCIIAMHU, PEIICHHE YPABHEHUM, CIIOKEHUE U
BBIYMTAHHUE YUCEII, COJIEPIKAIIUX TETYI0 U IPOOHYIO YacTh, HA YMHOXXEHUE U JICJICHUE
OOBIKHOBEHHBIX JAPOOEH.

Anzebpa

B 03HaKOMHUTENBHOM IUUIAaHE PEKOMEHAYETCA H3y4aTh CIEAYIOLIME TEMBbI:
«ppaunonanbaeie yncia. JleiicTBUTeNbHbIE Yynciay, «CpaBHEHUE TEUCTBUTEIbHBIX
quces, apu@METHISCKHE ACHCTBHUS ¢ JICMCTBUTEIBHBIMH YHCIaMu», «HaxoxieHue
MpUOJIMIKEHHBIX 3HAYEHWW KBAaApaTHOTO KOpHs», «Teopema Bueray, «Pemenus
YPaBHEHMU TPETHEU U YETBEPTOM CTENIEHEN PA3IIOKEHUEM HA MHOKUTENN, «DyHKINA y
=vx u ee rpapuk», «IlorpemHocTs U TOYHOCTh NPUOIMKEHUS», «YeTHble u
HedeTHble QyHKIMM», «DYHKIH y=x"», «DyHKIHUA y= ax’, ee rpauK U CBOHCTBA.
['paduku pyHkmit y= ax’+nu Fa(x-m)z, «YPpaBHEHHE C IBYMs IEPEMEHHBIMHU U €TO
rpaduk», «['padpuueckuii cnocod pemieHus cucTeMbl ypaBHeHU», «l300paxenue



YJIEHOB apU(METHUECKON U TEOMETPUUIECKOM MPOrpeccuii TOUKaMy Ha KOOPAWHATHON
IJI0CKOCTH. JIMHENHBINA M AKCIIOHEHIMATBHBIA pOCT. CII0KHBIE IPOLIEHTHD.

CrnenyeT yMEHBUINTh KOJWYECTBO YacoB Ha u3ydyeHue TeM: «DopmMynsby,
«JloKa3aTenbCTBO TOXKIAECTBY, «JIMHEMHOE ypaBHEHUE C JABYMS HEH3BECTHBIMUY,
«I"paduk MUHEHHOTO ypaBHEHUS C ABYMs NepeMeHHbIMIY, «['paduueckoe perieHue
JMHEWHBIX YPABHEHUM M CUCTEM JIMHEWHBIX ypaBHEHUI», «CBOMCTBAa KBaIpaTUUHOM
GyHKITUN.

BricBoOoiuBIIMECST Yachl PEKOMEHJIYeTCS HKCIOJIb30BaTh: JJis  JIydllen
npopaboTKu HamboJiee BaXXKHBIX TeM Kypca: «Pemienue ypaBHeHui», «Perienue
CUCTEM ypaBHEHUI», «CoBMecTHbIE JIeHcTBUS ¢ poOsmu», «[IpuMeHeHne cBOMCTB
apu(pMETUYECKOTO KBaJAPAaTHOTO KOPHs»; Ha TOBTOPEHHE, peIIeHUuEe 3ajad,
npeoOpa30BaHKE BBIPAXKECHHMI, a TAK)KE HAa 3aKPEIJICHUE U3yYEHHOT0 MaTepuaia.

T'eomempus

CrenyeT OCHOBHOE BHUMAHME YACIHTH MPAKTUYECKOM HANPABIEHHOCTH Kypca,
WCKIIIOYMB M YOPOCTUB HauOoJee CIOXKHBIA ISl BOCIPUATHA TEOPETHUECKUI
Marepuas. Ha ypokax reoMeTpuu HEOOXOJMMO MAaKCHUMaJIbHO HCIOJIb30BaTh
HarJsiHbIE CpelCTBa OOy4YeHHs, OOJbllle MPOBOAUTH MPAKTUYECKUX padoT ¢
yYallUMHCS, pemath 3a1aui. CTpoUTh pelieHne 3aad Mpu MOCTOSIHHOM OOpallieHuH
K HaTrJITHOCTH — PUCYHKaM M YE€PTEkKaM.

O3HaKOMHTENBHO N1aThb TeMbl: «T€opeMbl M J10Ka3aTelIbCTBO. AKCHOMBIY,
«/lokazaTenbcTBO  OT NpPOTUBHOrO», «CylllecTBOBaHWE U  E€IWHCTBEHHOCTH
MEPIICHIUKYJIAPA K NpAMOW», «MeTos reoMeTpud4ecKux Mect», «MeTon yABOEHUs
MeauaHbe», « Teopema daneca u TeopeMa 0 MPONOPIUOHAIBHBIX OTpe3Kax», «L{eHTp
Macc TpeyrojbHuKay, «MI3MeHeHne TPUroHOMETPUYECKHUX (DYHKILIMIA ITPU BO3pACTaHUU
yria», «®DopMynsl Uil pagdyCOB BIHCAHHBIX M ONMCAHHBIX OKPYXHOCTEH
IIPAaBUJIBHBIX MHOTOYTI'OJIBHUKOB)», «YpaBHEHUE MPsMOW», «/[BrmkeHue», «CBoMCTBA
INBWKEHUS», «Teopema 0 MPOU3BENECHUU OTPE3KOB XOPJH, TEOPEMBI O MPOU3BEICHUH
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeIbHONY.

Cneagyer yMEHBIINTHh KOJMYECTBO YacOB HAa U3ydeHHE TeM: «CUMMETpPUYHBIE
¢urypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpumn», «LleHTpanbHas cuMMeTpusy,
«[Tapannenbubiii  mepenocy», «lloBopot», «lIpeoOpazoBanmne momodusi. Ilogobue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 3aJa4d Ha MOCTPOCHHUE C MOMOLIBIO
UUPKYJST WU JIMHEUKW», «JlekapToBbl KOOpPAMHATBI Ha IUIOCKOCTW», «Pemenne
TPEYTOJILHUKOBY, «I[logobue durypy.

BricBoOOIMBIIIMECS YaCchl MCIIOJIB30BATh HA PEIICHHE 3a/1a4 U TIOBTOPEHHE.

Bepoamnocmo u cmamucmuka

B cBsi3u ¢ TeM, 4TO NaHHBIA KypC BbI3bIBA€T HAMOOJBIINE CIOKHOCTH IJIsi
oOyuaronuxcst ¢ 3IIP, cBsi3aHHBIE CO CHUKEHHBIM YPOBHEM pPa3BUTHs CIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 U3y4eHHUE JOJIKHO CTPOUTHCS Ha 0A30BOM YPOBHE U
OOCTYITHOM ISl YYEHMKOB wmatepuane. OCHOBHOE BHUMAHHME CIEAYET YIEIUTh
paszzienaM, CBA3aHHBIMH C IIOBTOPEHUMEM NIPOWICHHOTO MATEpUAId, YBEIUYUTH
KOJIMYECTBO YIPAXKHEHUN M 3aaHUM, CBSI3aHHBIX C MPAKTUYECKOU IESATEIBbHOCTBHIO
00yJaroIMXCs.



HCO6XOI{I/IMO NEpeCMOTPECThL COACPIKAHHUC TCOPCTUYCCKOI0O Marcpuala H
XApaKTCp €10 H3JIO0KCHHA: TGOpeTI/I‘-IeCKI/Iﬁ MaTtcpuall MIpCIIOJHOCHTL B IIPOHCCCC
peuiCcHuA 3a4a4 W BBIIIOJIHCHUA 3a,ZIaHI/Iﬁ HalTBIAHO-TIPAKTHYCCKOT'0 XapaKTCpa, HC
Tpe60BaTI) BbIBOJA M 3allIOMHHAHUA CJIIOKHBIX q)OpMy.]I, pCIICHUA HCCTAHAAPTHBIX,
pr,Z[OéMKI/IX BaﬂaHHﬁ. PSII[ TCM CJIICAYCT U3y4aThb B O3BHAKOMUTCIIbHOM ILJIaHC.

[TpumepHas mporpamma MpenoCTaBiIsIeT aBTOpy padouelt mporpaMmmbl CBOOOIY
B pacmpeielieHn MaTepuala 1o 4eTBepTsM (TpumecTtpaMm). Pacnipenenenue BpeMeHu
HA M3y4YEeHHE TEM B TEYCHHE Y4YEOHOrOo TOAa CaMOCTOSITENIbHO OMIpeeseTcs
o0pa30BaTeNbHON OpraHu3alreil ¥ 3aBUCUT OT OCOOCHHOCTEH TPyIITBI 00YJIarOIMINXCS
¢ 311P u ux ocoObIx 00pa30BaTEIbHBIX TOTPEOHOCTEMH.

IIpuMepHbIe BUIBI AesiTebHOCTH 00y4aomuxcs ¢ 311P, 00ycnoBiaeHHble
0co0bIMH 00pa30BaTEILHBIMU NOTPEOHOCTAMHM U 00ecCIIeYuBAIOLINE
OCMBIC/ICHHOE OCBOCHHE COACPKAHNH 00pPa30BaHus 10 NpeaMeTy
«MaremaTuka»

Conepxxanue BUJIOB neArenbHocTH oOyuaromuxcst ¢ 3IIP ompenensercs ux
0coObIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [IOMHMO HIMPOKO MCHOJIB3YEMBIX B
OOII OOO o0mux A BceX 00y4YaromMXCsi BUIOB JIEATEIBHOCTH CIEIYET YCUINUTh
BU/IBI JCSTEIBHOCTU CIeIU(UYHBIC JIs1 TAaHHON KaTEeropuu JeTel, 00ecreurnBaromme
OCMBICJIEHHOE OCBOEHHME COJEpKaHHs OOpa3oBaHUs 1O TNPEIMETY: YCHICHHE
MPEAMETHO-TIPAKTUYECKON JEATEIbHOCTH C aKTHBU3ALMEH CEHCOPHBIX CHCTEM;
4yepeloBaHuE BHUJAOB JESATEIBHOCTH, 3aJCUCTBYIOIIMX pA3JIMYHbIE CEHCOPHBIE
CUCTEMbI; OCBOEHUE MaTepuraja ¢ OMOpol Ha ajJrOpPUTM; «IIOIIAroBOCTh» B U3yUYEHUU
Marepuaa; UCIOJIb30BAHUE TOTIOJHUTEILHON BU3YyaIbHOM OMOPHI (CXEMBI, 1a0JI0HBI,
OTIOpHBIC TaOJMIIBI); PEUEBOM OTYET O MPOIECCEe U Pe3ybTare IeATeIbHOCTH;
BBITIOJIHCHUE CHCIHAIBHBIX 3aJaHui, O00ECIEeUMBAIONINX KOPPEKIUIO PETYIIAINHA
yueOHO-103HABATEIbHOM IE€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yJbTara.

[IpumepHass TemaTUyeckass M TEPMHHOJIOTMYECKAsl JIEKCUKA COOTBETCTBYET
OOII OOO0.

st oOyuarormuxcst ¢ 3I1P cymiecTBEHHBIM SIBIISIIOTCS TIPUEMBI  pabOTHI ¢
JEKCUYECKUM MarepuanioM mno mnpeamety. IIpoBoauTtcs cnenuanbHas padoTa 1o
BBEJICHUIO B aKTUBHBII CIIOBaph 00YyYarOUIUXCsl COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3yyaeMble TEpMHUHBI BBOSTCS HA MOJIMCEHCOPHON OCHOBE, 00s3aTeNIbHA BU3yaJIbHAS
MOJJIEPKKA, aJITOPUTMBI pa0OTHI C ONIPEEIIEHUEM, OITOPHBIE CXEMBI JIJIsl AKTYyalU3aliu
TEPMUHOJIOTHH.

Mecto yueOHOr0 npeamera «MaTreMaTuka» B y4eOHOM ILIaHe

B coorBerctBUM ¢ ®DepepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTeIbHBIM
CTaHIapTOM OCHOBHOTO 00IIero oOpa3oBaHHs y4ueOHBIA mpeamer «MaTemaThKay
BXOJUT B TMNpPEAMETHYI0 00macth «MaremMatuka W HHPOPMATHKA» U SBISETCS
o0si3aTenbHBIM Ui n3yuenus. B 5-9 knaccax yueOHbIif mpeamet «MareMaTuka»
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TPaJMIIMOHHO U3Yy4aeTcsl B paMKax CIEAYIOUIMX Y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematukay, B /-9 kimaccax — KypcoB «Auredpa» (BKIIOYAsT DJIEMEHTHI
CTaTUCTUKH M Teopuu BepositHocTel) u «['eomerpusi». Hactosmeit mporpammoit
BBOJIUTCSI CAMOCTOATENbHBIN Y4eOHbIN Kypc «BepOSATHOCTh M CTATUCTUKAY.

Hacrosimieit mporpaMMoit mpenycMaTpuBaeTcs BblJeJICHIE B YUeOHOM ILJIaHE Ha
M3y4eHHE MaTeMaTHKH B 5—6 Ki1accax 5 ydeOHbBIX 4YacOB B HEJIEIO B TEUCHHUE KaXKIOTO
roja oOyudeHus, B 7-9 kiaccax 6 yueOHBIX 4acOB B HEJIEIO B TEUEHUE KaXKIOTO rojia
oOyuenwusi, Bcero 952 yueOHBIX vaca.

Copnepxanue ydeOHOro mnpeamera «MaTemaTuka», TNPENCTABIEHHOE B
[IpumepHoii paboueit mporpamme, cootBerctByer PI'OC OOO, I[IpumepnHoii
OCHOBHOM  00pa3oBaTelbHOM TPOrpaMMe OCHOBHOTO oOmiero o0pa3oBaHus,
[IpumepHOii aganTUPOBAHHOW OCHOBHOW 0Opa3oBaTeNbHOM MpOTrpaMMe OCHOBHOTO
oO1ero o0pazoBaHus 00yHaIOLIUXCS C 33A€PKKON ICUXUYECKOTO Pa3BUTHA.

TemaTuyeckoe IJIaHUPOBaHME Y4YEOHBIX KYpPCOB U  PEKOMEHAYyeMOE
pacnpeneneHrue yueOHOro BpeMEHH ISl U3YUYEHUS OTACIbHBIX TEM, IPEII0KEHHbBIE B
HACTOSIIEN MporpaMMe, HaJl0 pacCMaTpUBaTh KaK IPUMEPHBIE OPUEHTHUPHI B TOMOILb
COCTaBUTENIIO aBTOPCKOM paboueld mporpaMMbl U TIPEXKAE BCErO YUUTENI0. ABTOP
pabouell mporpaMMbl BIIPAaBE YBEIMYUTH MPEIOKEHHOE YUCIO y4eOHBIX YacoB Ha
TeMbl, TpeOyromue OoJjiee AIUTENBHOTO H3ydeHus oOydaromumucsa ¢ 3IIP, wmm
YMEHBIINUTh KOJUYECTBO YACOB HA TEMBI, U3y4Ya€Mble HA O3HAKOMUTEILHOM YPOBHE.
JIOIMyCTUMO TaKXke JIOKAJbHOE IepepacnpeieIeHUe M IEePECTaHOBKA 3JIEMEHTOB
colepKaHUsi BHYTPH JaHHOro kjacca. KoJauMdecTBO MPOBEPOUYHBIX — paboT
(TeMaTHYeCKUi U UTOTOBBIN KOHTPOJIb KaUeCTBa YCBOEHUSI yUeOHOr0 MaTepuana) u ux
TUN (CaMOCTOSATENIbHBIE U KOHTPOJIbHBIE Pa0OThI, TECThI) OCTAIOTCA HAa YCMOTPEHHUE
yuntessa. Takke yuyuTenb BIIPaBE YBEIUYUTh WM YMEHBIIUTh YHCIIO YY€OHBIX YacoB,
orBeA€HHBbIX B [lpumepHoil paboueld mporpamme Ha 0000IIEHHE, MOBTOPEHHE,
CUCTEMAaTH3AlMI0 3HAaHUM oOydaromuxcs. EIWHCTBEHHBIM, HO MPUHUUIHUAIBHO
BAKHBIM KPUTEPHUEM, SIBIIAETCS AOCTUKEHUE PEe3ylbTaTOB OOYyYEHMS, YKA3aHHBIX B
HACTOSAIIEH MTpOrpamMmMme.
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[MPUMEPHA A PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Hean u3yueHusi yaeOHOro Kypca

[TproputeTHBIMH LIETSIMU 00YUYEHHSI MAaTEMaTHUKE B 5—6 Kilaccax sBISIOTCA:

" OpoAoJiKeHUE (HOPMUPOBAHMS OCHOBHBIX MAaTEMAaTUYECKHUX IMOHATUN (YHUCIIO,
BEJMYMHA, TeoMeTpuueckas (urypa), o0ecreynuBaIUX MPEeeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MAaTEMATUYECKOr0 00pa30BaHUsl 00yUaIOIUXCS;

" pa3BUTUE HUHTEIUICKTYaJIbHBIX M TBOPUECKUX CIOCOOHOCTEW O0YyYaromuxcs ¢
311P, no3HaBaTEIbHON AKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHHU, HHTEpeca K
V3YyUYECHUIO MaTEMaTHKU;

* noaseneHue odyyarouuxcs ¢ 3[1P Ha JOCTYITHOM ISl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKN U OKPYKAIOLIEr0 MUPA;

* (popmupoBaHue (YHKIHMOHAIBHON MaTEMaTUYECKONM TI'PaMOTHOCTH: YMEHHS
pacno3HaBaTh MaTeMaTUYECKHE OOBEKTHI B PEAIbHBIX KU3HEHHBIX CUTYAIMSIX,
IIPUMEHSTh OCBOCHHBIE YMEHUWS I PEUICHUS IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATH IOJYYEHHBIE pE3yJNbTaThl M OLCHWBATh HMX Ha
COOTBETCTBHE NMPAKTUYECKOW CUTYAIINH.

OcCHOBHBIE JIMHUU COJIEp)KaHUS Kypca MaTeMaThuKu B 56 Kiaccax -—
apudMeTndecKkas U TeOMETpUUYECKasi, KOTOPbIE Pa3BUBAIOTCS MapalIeIbHO, KaX/1ast B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJJHAKO, HE HE3aBUCHUMO OJIHA OT JPYTOM, a B
TECHOM KOHTAaKT€ M B3aMMOJEUCTBUU. Takxke B Kypce IMPOUCXOIUT 3HAKOMCTBO C
3JIEMEHTaMU aJIreOpbl U OMKCATENbHON CTATUCTUKU.

N3yuenue apudmernyeckoro marepualia HauMHAETCS CO CHCTEMAaTU3allUU U
Pa3BUTHUS 3HAHMM O HATYPAJIBHBIX UMCIAX, IMOJYYEHHBIX B HadalbHOM 1KoJie. [Ipu
TOM COBEpPUICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKHM H (POPMUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUM COYETAETCS C Pa3BUTHUEM BBIUYHUCIUTEIBHOW KYJIbTYPHI, B
YaCTHOCTU € OOY4YEHHEM MPOCTEHIINM NMpUEMaM MPUKUIKU U OLUEHKHU PE3YJIbTATOB
BbIUKCICHUH. M3ydeHne HaTypallbHBIX YHCEI MPOI0JDKaeTCs B 6 Kijacce 3HaKOMCTBOM
C HAaYaJIbHBIMU NOHATHUAMH TEOPHUH IEITUMOCTH.

Jpyroii KpynHbIil O0JI0K B coAep>KaHuu apupMeTUYeCKOW JTUHUU — 3TO JAPOOH.
Hauano n3ydennsi 0ObIKHOBEHHBIX M JACCATUYHBIX IPOOEH OTHECEHO K 5 Kimaccy. DTo
NEepBBIA 3Tall B OCBOCHUHU JpoOei, KOorja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
uaesiMi, TOHATUAMU Tembl. [Ipu 3TOM paccMOTpeHue OOBIKHOBEHHBIX ApoOel B
MOJIHOM 00BEME MPEAIIECTBYET U3YUCHUIO AECATUYHBIX Opo0Oeit, uTo 1eiaecooOpa3zHo
C TOYKH 3PEHHS JIOTUKUA W3JI0KEHUSI YMCIOBOM JIMHHWM, KOTJa ITpaBuia ACUCTBUU C
JACCATUUHBIMU JPOOSIMM  MOXHO OOOCHOBaTh YK€ W3BECTHBIMU aJITOPUTMaMHU
BBITIOJIHEHUSI IEUCTBUI ¢ OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JIECATUYHBIMU
IpOOSIMUA PACUIUPUT BO3MOMXHOCTH JJII MOHMMaHUsl OOYYalOIMMHUCS TPHUKIATHOIO
NPUMEHEHUSI HOBOM 3aIUCH MPU U3YUYECHHUH JIPYTUX MPEAMETOB U MPU MPAKTUYECKOM
ucrnosibzoBanuu. K 6 kjaccy OTHecEH BTOpOM sTam B HM3ydyeHUHM ApoOeH, rie
POUCXOJIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHMSI M MPeoOpa3oBaHUs APOOeEi,
OCBOEHHME HOBBIX BBIUUCIUTEIIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYMCIICHUN,
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B TOM YHCJI€ 3HAaYCHHUI BBIPAKEHUH, COACpPKAIIUX U OOBIKHOBEHHBIC, U JIECATUUHBIC
IpoOu, YCTAaHOBJICHUE CBA3EH MEXKIYy HUMHU, pACCMOTPEHHE TPUEMOB pElICHUS 3a71a4
Ha 1pobu. B Hauane 6 kiacca MPOUCXOAUT 3HAKOMCTBO C MOHATHUEM IPOIICHTA.

Oc00EHHOCTBIO M3YUYEHUS TOJOKUTENBHBIX U OTPUIATEIbHBIX YUCEN SBIIACTCS
TO, YTO OHU TaKX€ MOTYT pacCMaTpUBaThCS B HECKOJIBKO 3TanoB. B 6 kiacce B Hauane
n3ydeHus: TeMbl «l10I0KUTENbHBIE U OTPULIATENIBHBIE YUCIIA» BBIACIAETCS MOATEMA
«llenpie yncma», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMH YHCIAMU M
NEUCTBUSIMA C TIOJIOKUTEIbHBIMA M OTPHUILATENBHBIMU YHUCIAMHU MPOUCXOAUT Ha
OCHOBE COJEPXKATEIBHOTO TMOJAXOJA. JTO IIO3BOJIIET HA JOCTYIHOM YpPOBHE
MO3HAKOMUTH YYaIIUXCS IPAKTUYECKU CO BCEMH OCHOBHBIMH MOHSTUSMH TEMBI, B TOM
4yycjie U C MpaBWJIaMU 3HAKOB IMPU BBIMOJHEHUU apU(METUYECKUX JEHCTBUM.
N3ydyeHne paroHaldbHBIX YUCEJ HAa 3TOM HE 3aKOHYMTCA, a OyAeT MPOJOJIKEHO B
Kypce anreOpsl 7 Kjlacca, YTO CTaHET CJEAYIOIUM MPOXOA0M BCEX MPHUHIIMIHAIBHBIX
BOIIPOCOB, TEM CaMbIM PA3AEIICHUE TPYAHOCTEN 00JIer4yaeT BOCOPHUITHE MaTepHraa, a
pacnpenesneHue BO BpeMEHH CIIOCOOCTBYET TPOYHOCTH MTPUOOPETAEMBIX HABBIKOB.

[Ipn 0O0y4yeHMM penieHuI0 TEKCTOBBIX 33Jady B 5—6 Kjaccax HMCHOJIb3YIOTCS
apupMeTnyecKkrue MpuéMbl pereHus. TeKCTOBbIE 3aJ]auM, peliaeMble Mpu OTPabOTKE
BBIYMCIIMTEIBHBIX HAaBBIKOB B 5—O6 Kiaccax, paCCMaTpUBAKOTCA 3a1a4d CIICTYIOLINX
BUJOB: 3aJaud Ha JBW)KEHHWE, HA YacTd, Ha TIIOKyIKH, Ha paboty W
IIPOU3BOAMUTEIILHOCTh, HA IPOLIEHTHI, HA OTHOLIEHUS W mnponopuuu. Kpome Toro,
oOyuJaroluecs: 3HaKOMATCS € NpuéMaMu pelleHus 3ajad rnepebopoM BO3MOMKHBIX
BapUAHTOB, yuaTcsi paboTaTh ¢ nHMOpMaIel, MpeaCcTaBIeHHON B (hopMe TaOIHUI] WK
JUArpaMM.

B IIpumepnoit paboueid mporpamMme MPeayCMOTPEHO (OPMUPOBAHUE
MPOTEIEBTUUECKUX allreOpanyecKux mpeacTaBieHunil. bykBa kak CUMBOJI HEKOTOPOTO
Yucjaa B 3aBUCHMOCTH OT MATEMAaTUYECKOTrO KOHTEKCTa BBOJMTCS ITOCTENEHHO.
BykBeHHass CMMBOJIMKA LIMPOKO MCIIOJIB3YETCS MPEXAE BCEro AJsl 3aluch OOLIuX
YTBEpXKACHUM M Tpeasio)keHud, ¢GopMys, B YaCTHOCTH JJIsi  BBIYHUCICHUS
r€OMETPUYECKHUX BEJIMYHH, B KAUECTBE «3aMECTUTEIS YHUCIIA.

B kypce «Marematuku» 5—6 KJIaccoB MpEACTaBICHA HArJsIHAs T'€OMETPHUS,
HampaBJIeHHass Ha  pa3BUTHE OOpPa3HOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpa)KeHUs1, N300pa3UTENbHBIX YMEHHUM. DTO BaXKHBIH 3Tall B U3yYEHUU T'€OMETPUH,
KOTOPBIM OCYIIECTBIISIETCS HAa HArJISAJHO-IIPAKTUYECKOM YPOBHE, ONUPAETCA Ha
HarjIsiJHO-00pa3Hoe  MBIIUICHHE oOydaronuxcs. bosblmas posib  OTBOAUTCS
MPAKTUYECKOM  JEATEIBbHOCTH,  ONBITY,  JKCHEPUMEHTY,  MOJEIHPOBAHUIO.
OOyuarolecs 3HAKOMSTCS C TE€OMETPUYECKHUMH (UrypamMu Ha IJIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOH(PUTYpaUUsMU, y4aTCs H300pakaTb UX Ha
HEJIMHOBAaHHOM M KJIeTYaTOM Oymare, paccMaTpUBalOT UX IpocTelinue cBoiicTBa. B
Mpoliecce U3yYeHUs HarsJHON reOMEeTpPUM 3HaHUS, MOJyYEHHbIE OOYYarOIIMMUCS B
Ha4yaJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACILIAPSAIOTCA.
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MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY IUIaHy B 5—6 Kiaccax H3y4yaeTcsi MHTETPUPOBAHHBIN
npeamer «MaTemaTtuka», KOTOPBIH BKIIOYAeT apu(MeTHUYeCKUid Martepuan Hu
HarJIATHYI0 TEOMETPUIO, a TAKXKE MPOIEeIEeBTUIECKHE CBEICHUS U3 aJIreOphl, SJIEMEHTHI
JIOTHKH U Hayasa OMUCcaTeIbHON CTaTUCTUKH.

Y4eOHBIi TUTaH Ha W3YYeHHE MaTEeMaTHKU B 5—6 Kiaccax OTBOJIUT HE MEHeEe 5
y4eOHBIX 4acOB B HEJEIIO B TEYCHHE KaXIIOro roja odydeHus, Bcero He MeHee 340
y4eOHBIX YaCOB.

Coaep:xanue yue0HOro Kypca (1o rogam o0y4eHust)

5 KUIACC

Hamypanonuie uucna u nyno

Harypanbnoe uwncno. Psg nHarypampHbix uncen. Ywmcenmo 0. M3oOpakenue
HaTypaJbHBIX YHCEJ TOYKAMH Ha KOOPJMHATHOU (YHUCIIOBOM) MPSIMOIA.

[lo3unmonHass cucremMa CUMCIeHus. Pumckaa Hymepayus Kax npumep
HENO3UYUOHHOU Cucmembl cuucienus’ . JIecSTAIHAs CHCTEMA CUUCIICHIS.

CpaBHEHUE HATypaJIbHBIX YHCEN, CPABHEHHE HATYpaJbHBIX YHCENl C HYJIEM.
Cnoco0bl cpaBHeHUs. OKpYTJIEHHE HAaTyPAJTbHbBIX YUCEN.

CnoxeHue HaTypaJbHBIX YMCEJ; CBOMCTBO HYJISI MPU CIO0KEHUU. BbrumtaHue
KaK JICMCTBUE, OOpaTHOE CIIOKEHUIO. YMHOXXEHHE HATypallbHbIX YHCEJ; CBOWMCTBA
HYyJI U €IMHULIBI TP YMHOXeHUU. Jlenenre kak JaeicTBre, 00paTHOE YMHOXKEHHUIO.
KomrionenTsl  gerictBui, CBA3b  Mexay Humu. [IpoBepka  pesynbprara
apupmeTrdeckoro necTBusa. IlepemecTuTenbHOE M cOuYeTaTEIbHOEC CBOMCTBA
(3aKOHBI) CIIOKEHUSI W YMHOXEHUS, pacnpeoeiumenpHoe C8OUCMB0 (3aKOH)
VMHOMNCEHUSL.

Hcnonb3oBanue OykB Jjisi 0003HAUEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aluCH
CBOMCTB apu(PMETUUECKUX JTCHCTBUM.

Lenumenu u xpamuvle uucia, pas3nokeHWe Ha MHOxurtenu. l[Ipocteie u
cocTtaBHbIe uucna. Ilpusnaxu oerumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHb C HATypalbHBIM IIOKa3aTeJIeM. 3aluch YHCiIa B BHUAE CYMMBI
pPa3psAIHBIX CIAaracMbiX.

HucnoBoe BblpaxkeHUE. BplUnClIeHME 3HAYEHWM YHWCIIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBINOJHEHHMS  AcUCTBUU.  Mcmonb3oBaHWE  NMPU  BBIYMCIIEHUAX
MEPEMECTUTENBHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CJIOKEHUSI M1 YMHOXEHUSI,
PAcnpeoenumenbHo20 CEOUCMBA YMHONCEHUSL.

Jpodu

[IpencraBnenne o napobm Kak crmocoOe 3amuch YacTH  BEJIMYHHEI.
OObikHOBeHHBIE npoOu. [IpaBuibHBIE W HeMpaBUiIbHbIE Apodu. CMemanHas ApoOb;

! 31ech 1 nanee KypcHBOM 0GO3HAUEHE! TEMBI, H3Y4EHHE KOTOPBIX IPOBOAMTCS B 03HAKOMHUTEIbHOM ruiane. Ilegaror
CaMOCTOSATENIFHO OTIPEIeNsIeT 00hEM U3ydaeMOoro MaTeprania.
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Mpe/ICTaBICHNE CMEIIaHHOM ApoOU B BUJIE HETIPABUIBLHON APOOU U BbIIETICHHUE LIETION
YacTH YHUCJa U3 HeMpaBUWIbHOU apodu. M3o0paxkeHue nqpodeit ToukaMu Ha YUCIOBOM
npsimoil. OcHoBHOE cBOMCTBO npobdu. Cokpawenue opobeii. Ilpusedenue opobu K
HogoMy 3HameHamento. CpaBHEHUE APOOEH.

CrnoxxeHre W BbIUMTaHUE JApOOE. YMHOXKEHHE U JiefieHue npo0eii; B3auMHO-
oOpaTHbIe Ipodu. Haxoorcoenue uacmu yeno2o u yeaio2o no e2o 4acmu.

JlecsatnuHast 3amuck apo6eit. [lpencraBienune necATUYHOW ApoOM B BHIE
00bIKHOBEHHOMU. M300pakeHne NecITUYHBIX ApoOei TOYKaMH Ha YMCJIOBOM MPSIMOM.
CpaBHeHHE JECATUYHBIX APOOEH.

Apudmernueckue JEHUCTBUA C  JECATUYHBIMH  Jpo0siMu.  OxpyeneHue
oecssmuyHvlx Opooell.

PemmieHne TeKCTOBBIX 33124

Pemenne TeKCTOBBIX 3a/1a4 apu(METHUECKUM CIIOCOOOM. Peutenue no2uieckux
3a0ay. Pewenue 3a0au nepebopom 8cex 803M0o*CHbIX apuarnmos. Vicnonb3oBaHue npu
pEIIeHUH 3a7a4 TaOIHI] U CXEM.

Pemenue 3amau, colep)Kamux 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYWHBIL:
CKOPOCTb, BPEMs, PaCCTOSIHHE; I1eHa, KOJUIECTBO, CTOMMOCTb. ETMHUAIIBI H3MEPCHMUS:
Macchl, 00bEMa, IEHBI; PACCTOSHUS, BpEMEHH, CKOPOCTH. CBSI3b MEXKIY C€IMHUIIAMA
M3MEPCHUSI KQXKI0N BETUIMHBI.

Pemenne 0CHOBHBIX 3a/1a4 Ha JIpOOH.

[IpencraBienne qJaHHBIX B BUJE TaOIUII, CTOJIOYATHIX UArPaMM.

Harasinnas reomerpust

Harnsinaeie npeactaBiaeHus o purypax Ha IUIOCKOCTH: TOYKA, MpsAMasi, OTPE30K,
Jy4, Yroj, JIOMaHas, MHOTOYT'OJIbHUK, OKPYKHOCTb, Kpyr. Yroia. IIpsmoi, ocTpbli,
TYTHOU U pa3BEPHYTHIC YTIIBI.

JlnmiHa oTpe3ka, METPUYECKUE €AWHMIBI JUIMHBI. [[TMHA JTOMaHOU, MEPUMETP
MHOTOYTOJIbHUKA. I3MepeHne 1 MoCTpOeHUe YIiIoB ¢ MTOMOIIBIO TPAHCIIOPTHPA.

Harmsimaple mpencrtaBiaeHuss o ¢Gurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
MPSIMOYTOJIbHUK, KBaJIpaT; TPEYTOJIBHUK, O pageHcmee guzyp.

N3o6paxkenne ¢uryp, B TOM 4YHCiIe Ha Kierdatoil Oymare. [locmpoeHnue
KOHueypayuii u3 yacmeii NPAMOU, OKPYHCHOCMU HA HEAUHOBAHHOU U Klemuamou
bymaee. VIcionb30BaHNe CBOWCTB CTOPOH M YTJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[lnomans NpAMOYTrOIbHUKA W  MHOTOYTOJIBHUKOB, COCTABJICHHBIX W3
MPSMOYTOJIBHUKOB, B TOM 4Hclie GUTryp, u300paXEHHBIX Ha KieTdaTtoi Oymare.
EauHuIer n3mepeHus mioliaiu.

Haensonvle npedcmasnenusi 0 npocmpancmeennvix ueypax. npsamoy20ibHbll
napainenenuneo, Kyo, MHozoepanHuku. M3obpasicenue npocmeuuiux MHO202PAHHUKOB.
Pazeépmrku xyba u napannenenuneoa. Cozoaunue mooenei MHO20PAHHUKOS (U3
bymazu, nposoJIOKU, NIACMUIUHA U OP.).

O6vém npsamoy2o1bHo20 napaiieienuneda, Kyoa. Eounuyel usmepenus o6véma.

6 KJIACC

Hamypansnvie uucna
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ApudmeTnueckne NOEHCTBUS C MHOTO3HAYHBIMH HATypajbHBIMU YHCIIAMHU.
YuciioBble BRIpaKEHUSI, IOPSIOK JEHCTBUM, UCTIOIb30BaHUE CKOOOK. Vcnonb3oBanue
IpU BBIYUCIICHUSX MEPEMECTUTEIBHOTO M COYETATENHbHOTO CBOMCTB CIIOXKEHUS U
YMHOXEHHUSI,  pacnpedeiumenbHo2o  ceoticmea  ymHodxceHusa.  OKpyrieHHue
HaTypaIbHBIX YHCEIL.

JlenuTenu W KpaTHBIC YHCIA; HAUOOAbWUL O0OWuUll Oerumens U HauMeHbuiee
obwee kpamuoe. [lerumocms cymmul U npouzeeoenusi. Jlenenue ¢ oCTaTKoM.

Jlpoou

OObIKHOBEeHHas JpOOb, OCHOBHOE CBOMCTBO JpoOM, COKpallleHHE JIpoOeil.
CpaBHeHMe U ynopsijounBaHue apoOei. Pemienue 3agady Ha HaXOXKIEHUE YacTU OT
LEJ0oro M MLeJoro mo ero 4actu. JlpoOHOe 4YHuCiIO Kak pe3ysbTarT JeleHUS.
[IpencraBienue necATUYHON NpoOM B BUIE OOBIKHOBEHHOW APOOW M BO3MOKHOCTH
MIpEACTABICHUS] OOBIKHOBEHHOM IpOOM B BHUJAE JACCATHYHOU. JlecsTuuHbIe TpoOU U
METpUYECKasi cucremMa Mep. Apu(pMETUYECKUEe EUCTBUS U YUCIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMHU.

OtHomenue. JleneHue B JaHHOM OTHOWIEHUH. Macwmab, Tponopuusl.
[Iprmenenne nponopuri Mpy pEeLICHUH 3a1a4.

[TonsiTne npoueHTa. Beluucienre NpoueHTa OT BEJIMYMHBI M BEJIUYHUHBI 110 €€
NPOLEHTY. BbIpakeHHe NpOLEHTOB AECATUYHBIMU ApoOsmu. Pemenue 3anad Ha
IIPOLICHTHI. BrIpakeHne OTHOLIEHUS BEIMYUH B IPOLEHTAX.

Ilonoscumenvuvie u ompuyamenvbHvie YUCIA

[TonoxxurenbHble M OTpuLaTeNbHble uucna. llenble uyucna. Moodyne uucaa,
eeomempuieckas uwmepnpemayusi Mooyis yucia. W3o0paxeHue uucea Ha
KOOPJIMHATHOM NPAMOU. Hucnosvle npomexcymxu.

CpaBHeHue uucen. ApudMernyeckue IEHUCTBUS C TMOJOXKHUTEIbHBIMU U
OTpULIATEIbHBIMH YHCIaAMU.

[IpsiMoyroJsibHasi cUCTEMa KOOpPJMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKHU Ha
IJI0CKOCTH, abcuucca u opauHara. I[locTpoeHne Touek U QuUryp Ha KOOpAMHATHOU
MIJIOCKOCTH.

Bykeennuie evipasricenusn

[Ipumenenue OyKB AJid 3aMMUCH MATEMATUYECKUX BBIPAXKEHUHN U MPEIIIOKEHUH.
CBoiicTBa apu(pMETUUYECKUX JEHUCTBUN. bDyKeeHHvle GblpadxceHus U YUCI08ble
noocmano6ku. ByKBEHHBIE paBEHCTBA, HAXOXKJACHHE HEU3BECTHOTO KOMIIOHEHTA.
®opmynsl; GopMmynbl IepuMeTpa U IUIOLIAAN MPSIMOYTOJIbHHUKA, KBaapaTa, 00véma
napannenenuneoa u Kyoa.

Pewienue mexkcmoegwix 3aoau

Pemenne TeKCTOBBIX 3a/1a4 apu(PMETHUECKUM CIIOCO00OM. Peutenue no2uueckux
3a0auy. Pewenue 3a0au nepebopom 6cex 603MONCHBIX BAPUAHTNOE.

Pemenne 3amay, cojepkalmux 3aBUCUMOCTH, CBS3BIBAIOUIMX BEJIMYUHBI:
CKOPOCTb, BPEMsi, PACCTOSIHUE; 1I€Ha, KOJIUYECTBO, CTOUMOCTb; MTPOU3BOAUTEIILHOCTD,
BpeMs, 00bEM padoThl. EnvHMIBI H3MEpEHUs: MacChl, CTOMMOCTH; PAaCCTOSHMS,
BpEMEHHU, CKOPOCTU. CBSI3b MEXAY €IMHULIAMHA U3MEPEHUS Ka)KI0M BEJIMYUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, TPONIOPIIMOHATIBHOCTHIO BEIHYNH,
MPOLIEHTaMH; PEIIeHHE OCHOBHBIX 3a/1a4 Ha IPOOH U MPOLIEHTHI.
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Oyenka u npuxuoka, okpyanenue pe3yibmamd.

Cocmaenenue 6YK8EHHbIX 8bIPANCEHULL NO YCIO0BUIO 3A0AYU.

[IpencraBnenne MOaHHBIX C TOMOIIBI0 Tabmwm u guarpamm. Crosnbuatsie
IUarpaMMbl: YT€HUE U MOCTpOeHHE. UTeHHe KPYTrOBBIX UarpamM.

Haznaonasa zeomempus

Harnsimapie mpeactaBiaeHus o purypax Ha IUIOCKOCTH: TOYKA, MPpsSMasi, OTPE30K,
Jyd, yroJi, JoMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPY>KHOCTD,
KpYT.

Bzaumnoe pacnonoscenue 08yx npamvlx Ha ni0CKOCMU, Napaiieibhsle npsamoie,
nepneHouKyiapHvie npsamvie. VIaMepeHue pacCTOSHUN: MEXIy IBYMSI TOYKAMH, OT
TOYKH JI0 TIPSIMOM; ITTMHA MapIlIpyTa Ha KBAAPAaTHOM CETKE.

H3mepenre W TMOCTPOCHHE YIIOB € TIOMOIIBIO TpaHcmopTupa. Bumbl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIH, PSIMOYTOJIbHBIH, TYHOYTOJIbHBII;
pPaBHOOEIPEHHBI, PABHOCTOPOHHUM. YeThIpEXYTOIbHUK, IIPUMEPBI
YeTBIPEXYTOJLHUKOB. [IpSAMOYTONBHUK, KBaapaT: MCIOJb30BaHUE CBOWCTB CTOPOH,
YTJI0B, AMaroHaneu. M3obpasicenue ceomempuieckux guayp Ha HeTUHOBAHHOU bymace
C UCNONB308AHUEM YUPKYIA, TUHEUKU, YeoabHUuKa, mpaucnopmupa. Iloctpoenus Ha
KJIeT4aTou Oymare.

[TepumeTp MHOTOYTOIBHUKA. [ToHATHE TUTONIAMN DUTYPHI; CTUHUIIEI H3MEPCHUS
rwiomaau. [Mpubnmxénnoe nusmMmepenue mionaau Guryp, B TOM YMCIe Ha KBaJpaTHON
ceTke. Ipubnusicénnoe usmepenue ONUHbL OKPYIHCHOCMU, NIOUAOU KPY2ea.

Cummempus: yenmpanbHas, ocesas u 3epKanvHas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX uzyp.

Haznaonvie npedcmasnenus o npocmpancmeeHubix guaypax: napaiienenuneo,
KyO, npusma, nupamuod, KOHyc, yuiuuop, wap u cgepa. Hzobpasxcenue
npocmpancmeenuvix @ueyp. llpumepvl pazeépmox MHO202PAHHUKOS, YUIUHOPA U
konyca. Coz0aHue mooenel NpoCmMpaHcmeenuvix gueyp (uz Oymasu, NnpooJIOKU,
nAACMUIUHA U Op.).

Ilonamue o06véma, eounuyvl uzmeperus o06véma. OOBLEM NPAMOY2OJIbLHO2O
napannenenuneoa, Kyoa.
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[TPUMEPHAA PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJIT'EBPA». 7—
9 KJIIACCBI

Hean u3yueHusi yaeGHOro Kypca

Anrebpa sBISETCS OJHUM €3 OIMOPHBIX KYpPCOB OCHOBHOW IIKOJIBI: OHA
oOecrieunBaeT W3yYCHHWE NPYTUX IUCITUIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK H
T'YMaHUTAPHOTO ITUKJIOB, €€ OCBOCHUE HEOOXOIUMO JIJISI IIPOJOJDKEHUST 00pa30BaHUS U
B TOBCEIHEBHOW >XM3HU. Pa3BuTHE y 00ydaromuxcsi Hay4HbIX MPEICTABICHUNA O
IPOUCXOKICHUU
U CYIIHOCTH airedpandeckux aOcTpakiimid, croco0e OTpakeHHs] MaTEeMaTHYEeCKOM
HAayKOW SIBJICHUM M TIPOIIECCOB B MPHUPOJE€ U OOLIECTBE, POJIM MATEeMATHYECKOTO
MOJICJIUPOBAHUSI B HAYYHOM IMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAay4YHOT'O MUPOBO33PEHUS U KAueCTB MBIIUICHHS, HEOOXOIUMBIX IS aJlanTallid B
coBpeMeHHOM IudpoBoM oOmiecTBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pa3oMm
oOecrieunBaeT  pa3BUTHE  yMEHUS  HAOMIOMaTh,  CpaBHUBATh,  HAXOIWUThH
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIIIJICHUS, CIIOCOOHOCTH
apTyMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCHCTBHS W BBIBOABI, (HOPMYIUPOBATH
yTBepkaeHnss. OCBOCHHE Kypca aireOpbl OOecredmBaeT pPa3BUTHE JIOTHYECKOTO
MBIIUICHAS OOYyYaloOIIMXCSA: OHHM HCIOJB3YIOT JCAYKTUBHBIE ¥ HWHIYKTHUBHBIC
paccyxaeHus, O000OIIeHHEe U KOHKpPETU3aluio, aOCTparupoBaHUE U AHAJIOTHIO.
OOyuenue anreOpe mpeanojaraeT 3HAYUTEIbHBIM O00BEM  CaMOCTOSTEILHOMN
JEeSATEeNbHOCTH  OOyYaromuxcsi, IMO3TOMY CaMOCTOSITEIbHOE  pEIIeHHe  3ajad
€CTECTBEHHBIM 00pa3oM SABISIETCSl peaju3aluei JeATeIbHOCTHOTO TMPUHIIMIA
o0yueHus.

B cTtpykrype mporpammbl yueOHOTo Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMMAIOT COJIepXKaTelbHO-MeTOANYeckue JuHuu: «Yucma u
BBIYHMCIICHUSY; « ANIreOpandecKkre BhIpAKEHUN»; « Y paBHEHHUS U HEPABEHCTBAY;
«Dynkmumy. Kakmas u3 3TUX coepikaTelIbHO-METOAMYECKUX JIMHUN pPa3BUBACTCS HA
MPOTSDKCHUH TPEX JIET M3YYCHHS Kypca, €CTECTBEHHBIM 00pa3oM IeperieTasch |
B3aUMOJICUCTBYS C JPYTHMMU €ro JIMHUSIMH. B Xoae m3ydeHus Kypca oOydaronumcs
MPUXOJUTCS JIOTUYECKHU PACCYXIaTh, HCIOIB30BATh TEOPETUKO-MHOKECTBECHHBIM
S3bIK. B CBSI3M C 3THM 11€51€CO00pa3HO BKIIOYUTH B MPOTPAMMY HEKOTOPHIE OCHOBBI
JIOTHKH, TPOHU3BIBAIOIINE BCE OCHOBHBIC PA3/eiibl MATEMATHIECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJAQJACHUIO  OOYYarONIUMHUCS  OCHOB  YHHBEPCAIBHOTO
MaTeMaTUYECKOro sA3bIKa. TakuM 00pa3oM, MOKHO YTBEPKAATh, YTO COACPIKATEITHLHOM
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AjreOpa» SBISICTCS €ro MHTEIPUPOBAHHBIN
XapaKTep.

Conepxkanne JuHUM «YWcaa W BBIYHCICHUS» CIY)KUT OCHOBOWM IS
JanbHENIIero M3y4yeHHUs: MaTeMaTHKH, CHOCOOCTBYET Ppa3BUTHIO Yy OOydaronIuxcs
JIOTUYECKOTO MBIIIIEHUS, (POPMUPOBAHUIO YMEHUS MOJB30BATHCS ANTOPUTMAMH, a
TaKKe MPUOOPETEHHIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX Jisi MOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHITHS O YKCIIe B OCHOBHOM IIIKOJIE CBSI3aHO C PAllMOHAIBHBIMU U
HUPpAIMOHATFHBIMU YUCIaMU, (DOPMUPOBAHUEM TPEACTABICHUN O JEHCTBUTEIHLHOM
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qrclie. 3aBepIlieHne OCBOSHUS YMCIOBOM JIMHUN OTHECEHO K CTapIIeMy 3BEHY 001ero
oOpa3oBaHUs.

Copeprkanue IByX anreOpandecKux TUHUN — « AreOpandecKue BRIPKEHUSD» U
«YpaBHEHUS U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOyYaroOnIuXxcs
MaTEMaTUYECKOro ammapara, HEOOXOJUMOTO JUIsl pElIeHHs] 3ajad MaTeMaTUKH,
CMEXHBIX MPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3a7ady. B OCHOBHOM mIKoOje
yueOHbII MaTepuan TPYIIUPYETCs] BOKPYT pPaIlMOHAJIBHBIX BbIpaKeHHM. Anredpa
JEMOHCTPUPYET 3HAYCHUE MaTeMaTUKU KaK si3bIKa ISl TOCTPOCHUSI MaTeMaTHUYEeCKUX
MojIeNiel, OMUCaHUsl MPOIECCOB U SBJICHUM peaibHOro mupa. B 3amaum oOyueHus
anredpe BXOAST TakXKe JalbHEWIee pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHHUS,
HEO0OXOIUMOI0, B YaCTHOCTH, JJII OCBOCHHs Kypca HH(MOPMATUKH, U OBJIAJCHHUE
HABBIKAMU JIETYKTHUBHBIX paccykaeHuil. [I[peodpa3oBanrne CHUMBOIBHBIX (HOPM BHOCHUT
cBoM creuupuyecKuil BKJIaJ B Pa3BUTHE BOOOpaXEHUsS, CIOCOOHOCTEM K
MaTeMaTUu4eCKOMY TBOPYECTRY.

Conepxanue (pyHKIMOHABHO-TpaUUECKOW JIMHUM HAIlEJIEHO Ha IMOJy4YeHHE
IIKOJIbHUKAMU 3HaHUM O (QYHKIMSIX KaK BaKHEHIEeW MaTeMaTHYECKON MOJEeNu AJis
OMHCaHUsl M HCCIENOBAaHUS Pa3HO-OOpa3HBIX IMPOLIECCOB U SIBJICHUH B NPUPOJE U
oOmecTtBe. M3ydeHne 3TOoro marepuana CrOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS
YMEHUS UCIOJIb30BATh PA3JINYHBIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauyeckue, BHOCUT BKJIaJ B (HopMHUpOBaHHE
MPEJICTAaBICHUIA O POJIM MAaTEMATUKH B Pa3BUTUH [IUBIIIN3AINN U KyJIbTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe

CormacHo y4yeOHOMY TutaHy B 7-9 Kilaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIEAYIONIME OCHOBHBIE pa3/elibl COICpP>KaHUS:
«Yucna W BBIUMCICHUS», «ANTeOpanyecKkue BBIpXKEHUS», «YpaBHEHUS U
HEPaBCHCTBA», « DYHKITHI.

VYueOHbIN MJIaH HAa W3y4YeHHE anreOpbl B 7-9 Kiaccax OTBOJUT HE MeHee 3
y4eOHBIX YacOB B HEJENI0 B TEUEHHUE KaKIOro roja oOydeHMsI, BCEro 3a TpHU roja
oOyueHnusi — He MmeHee 306 y4eOHbIX 4acoB.

Conep:xkanue y4eOHOro Kypca (1o rogam o0y4eHus)

7 KIIACC

Yucna u éviuucnenusn

PanuonajabHbIe YHCIa

Jlpobu OOBIKHOBEHHBIE M JAECATUYHBIC, MEPEXOJ OT OJHOM (POPMBI 3aIHUCH
apobeit k mpyroit. [loHsTHe panMOHATBLHOTO YHCNA, 3alKiCh, CpPaBHEHHE,
YOOPSAOYMBAHUE  PAlMOHANBHBIX  4Yuced.  ApupMETHYEeCKHe  JEHCTBUS  C
pauMoOHAJIBHBIMU uYKciaaMu. PellleHne 3afad U3 peajbHOM NPAKTUKH HA YacTH, Ha
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Ipoowu.

CreneHb ¢ HaTypaJibHbIM [IOKa3aTeJleM: OIpeesieHre, MpeoOpa3oBaHue
BBIPAKCHHI Ha OCHOBE ONPEEICHHUS, 3aIIUCh OOJIBIINX YHCE]T.

[IpotieHThl, 3aMKuch TPOLEHTOB B BUE ApOOU U JpoOU B BUIE MPOLIEHTOB. TpH
OCHOBHBIE 3aJ1a4¥ Ha IPOLICHTHI, PEUICHUE 3a/1a4 U3 PEAIbHOW MPAKTUKH.

[IpumMeHeHnEe  NPU3HAKOB  JEIMMOCTH, PA3J0KEHHE HAa  MHOXHUTEIU
HaTypaJbHbIX YNCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4YHClIe nmpsMas ©u  oOpaTHas
IPONOPLUHUOHAIIBEHOCTH.

Anzedpauueckue evlparxceHus

[lepemeHHBIE, YMCIIOBOE 3HAYEHHUE BBIPAXKEHUS C MEpeMEHHOM. JlomycTumble
3Ha4YeHUs NepeMeHHbIX. [IpencraBienne 3aBUCMMOCTA MEXKIY BEJIMYMHAMH B BUJEC
(dbopmynsl. Beraucienus no gopmynam.

[TpeoOpa3oBanne OYKBEHHBIX BBIPAXKEHUMN, TOXKAECTBEHHO PAaBHbIE BBIPAXKECHUS,
npaBwiia npeoOpa3oBaHUsl CyMM M IPOU3BEACHUMN, MpaBUiia PACKPBITUS CKOOOK U
MPUBEIECHUS TOJOOHBIX ClIaraeMblX.

CBOICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpHounensl 1 MHOrowieHsl. CteneHp MHOrowieHa. Ciio)kKeHHE, BBIYWTAaHHUE,
YMHOEHHUE MHOTOWIEHOB. POPMYJIbl COKPALIEHHOIO YMHOKEHUA: KBAIpaT CYMMBI U
KBazpaT pasHoctd. DopMyrna pa3sHOCTH KBaapatoB. Pa3nokeHME MHOTOWIEHOB Ha
MHOKUTEJIH.

Ypaenenusa

VYpaBHeHHE, KOpEHb YpaBHEHMs, TIpaBujia MpeoOpa3oBaHUs YypaBHEHUS,
PABHOCWJIBHOCTb YPABHEHUH.

JluHenHOEe ypaBHEHHME C OJHOM IMEPEMEHHOW, YUCIO KOPHEH JIMHEHHOIO
YpPaBHEHMS, PELICHUE JTUHEWHBIX ypaBHEHH. COCTaBIEHUE YpPaBHEHUN MO YCIOBUIO
3a1aun. Pemenne TekcToBBIX 3a4a4 ¢ MOMOLIBI0 YPABHEHUM.

Jluneiinoe ypasnenue ¢ 08yms nepemennvim u e2o epagux’. Cucrema IByX
JIMHEMHBIX YPaBHEHUW C JByMs I[E€PEMEHHBIMU. PelleHue CcucteM ypaBHEHUU
crocoboM mojicTaHOBKH. [IprMepsl pelieHrs TeKCTOBBIX 33[ad C MOMOIBI0 CUCTEM
YpaBHEHUM.

Koopounamot u cpagpuxu. @Pynkuyuu

Koopaunara Touku Ha npsaMou. UucimoBble poMexXyTkHu. PaccTosiHue mexny
JIBYMs TOYKaMU KOOPJIUHATHOU MPSIMOM.

[TpsimoyronpHas cuctema koopauHat, ocu OX u Oy. AGcmucca u opiuHaTa TOUYKH
Ha KOOPJIMHATHOM TutockocTu. [Ipumepsl rpadukoB, 3amanubix Gopmynamu. Urenue
rpauKOB peasbHbIX 3aBUCUMOCTEH.

[Honsitue pynkimu. I'padux pynkunu. CoiictBa pyHkimil. Jluneiinas QyHkuus,
e€ rpaduk. I'paduk dynkuun y = kKX + b. I paguueckoe pewrenue nunetinvix ypasnenut
U cucmem JUHEUHbIX YPABHEHU.

2 3)_'(6013 " fajiec€ KypCuBOM 0003HaYEHBI TEMBbI, U3YUCHHNC KOTOPLIX NPOBOAUTCA B O3HAKOMUTCJIILHOM ILJIaHE. Heuaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro marepualia.
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8 KJIACC

Yucna u evluucnenusn

KBaaparHeiii kopeHb u3 uucna. [lonamue 06 uppayuoHaibHOM 4ucie.
Lecamuunvie npubnudscenuss uppayuoHanvHulx yucen. CBOWCTBA apUPMETUYECKUX
KBaJIpATHBIX KOPHEW M MX MPUMEHEHHE K MPeoOpa30BaHUI0 YUCIIOBBIX BHIPAKECHHUHN U
BBIYUCIIEHUAM. /[elicmumeinbhbie Yucia.

CreneHb ¢ 1enbIM NOKa3zaTesieM 1 e€ cBoiicTBa. CTaHIapTHAS 3aIIMCh YHCIIA.

Anzedpauueckue evlparxceHus

KBaapaTHbIil TPEXWIEH; Pa3I0KEHUE KBAJAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

AnrebOpanyeckas 1poOb. OCHOBHOE CBOWMCTBO anreOpanyeckoi apoowu.
CrnoxeHue, BbIUMTAHUE, YMHOXEHHE, JICJICHUE  alreOpanueckux  JpoOeil.
PannonanbHble BhIpaXKeHUS U UX TpeoOpa3oBaHue.

Ypasnenus u nepasencmea

KBaapatHoe ypaBHEeHHE, (OpMysia KOPHEW KBaJIpaTHOrO ypaBHEHHUs. Teopema
Buema. Pemienne ypaBHeHUH, CBOASIIMXCS K JINHEMHBIM U KBagpaTHbIM. [Ipocreiimme
IpOOHO-pallMOHAIbHBIE YPABHEHHUS.

I'paguueckas unmepnpemayus ypagHenuii ¢ 08yMs NePeMEeHHbIMU U CUCEM
JIUHEUHbIX YpasHeHull ¢ 08yMs nepemeHHvlmu. llpuMepbl peElIeHHs CHCTEM
HEJIMHENHBIX YPABHEHUM C IByMs [I€PEMEHHBIMU.

PeliieHre TEKCTOBBIX 3a7a4 aJireOpandecKuM CIiocoOoM.

YucnoBble HEPABEHCTBA U UX CBOWMCTBA. HEpaBEHCTBO C OAHON NMEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJHON NEPEMEHHOM.

Dynkyuu

[Tonstue pynkuu. O61acTh onpeaesieHus 1 MHOXKECTBO 3HAUCHUH (QYyHKIUU.
CniocoObl 3a1aHust QyHKLIUM.

I'padux pyHkumnn. Yrenue cBoicTB PyHKIUU 110 €€ rpaduky. [Ipumepsl
rpad@uKoB GYHKIHA, OTPAXKAIOIIUX PEaTbHBIEC MPOIIECCHI.

@OyHKIMM, ONMCHIBAIOLUIME TMPSAMYI0 M OOpaTHYI MPONOPIHOHATIbHBIE
3aBUCUMOCTH, UX Tpaguku. OyHKINN Y = X2, y = X3, y = \/Y, y =—x- I'paguueckoe

peuienue ypasHeHul U CUcmem YpagHeHul.

9 KUIACC

Yucna u evtuucienus

JeiicTBUTE/IbHBIC YHUCJIA

PannonanpHBIC YUCTA, UPPAYUOHATbHBIE HUCIA, KOHeuHble U OecKOHeuHble
oecsmuuHvle Opobu. Muoocecmso OeticmeumenvHulX yuce, Oelicmeumenbtovle YUcia
Kak beckoHeuHble Oecsamuunble Opoou. Bzaumno oonosnaunoe coomeemcemaue mexncoy
MHOACECMBOM OCUCMBUMELLHBIX YUCET U KOOPOUHAMHOU NPAMOUL.

CpasneHue  OelicmeumenvbHblX — yucel, apugmemuyeckue Oelicmeus ¢
oelcmeumenbHbiMU YUCIAMU.

N3mepenusi, npudIM:KeHUs, OLIEHKH
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Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpPa, JIMTEIBHOCTH IPOLIECCOB B
OKPY’KAIOIIEM MHpE.

[TpuOmx€HHOE 3HaUEHUE BEJIWYMHBI, TOYHOCTh NMpUOIMKEHUs. OKpyrieHue
yucen. [Ipukuaka u onieHka pe3yJIbTaTOB BEIYUCICHUM.

Ypaenenus u nepasencmea

YpaBHeHus ¢ OTHOM NTePeMEeHHOM

JIunelinoe ypaBHEeHHE. PenieHne ypaBHEHUM, CBOASIIUXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHHME. PenieHue ypaBHEHMH, CBOJSIIMXCA K KBaJpPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl peuienus ypasHeHui mpemvel U 4emeepmou
cmeneHeu pasiodcenuem Ha MHOMCUMeIU.

Pemenne npoOHO-palnOHAIbHBIX YPAaBHEHUH.

Pemenne TekCTOBBIX 3a1a4 alreOpandeckuM METOIOM.

Cucrembl ypaBHeHH I

VYpaBHeHUE C ABYMsl NMEPEMEHHBIMU M €ro rpaduk. PemeHue cuctem aByx
JMHEWHBIX YPAaBHEHUM C BYMsI IIEPEMEHHBIMU. Pemienue cucrteM ABYyX ypaBHEHH,
OIHO W3 KOTOpBIX JIMHEWHOE, a Jpyroe — BTOpoW creneHu. [paduueckas
MHTEPHPETALNSI CHCTEMbl YPABHEHUM C IBYMSI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 aare0panyeckuM crocoOoM.

HepaBencrBa

UucioBble HEPaBEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOW IepeMeHHOM. Pemenne cucrem
JVHEWHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOW. KBagpaTHele HEpaBEHCTBA.
I'paduueckas wmHTEepnperanus HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MEPEMEHHBIMHU.

Dynkyuu

KBaaparuunas dpyukuus, e€ rpaguk u cBorictra. [lapabomna, koopauHaTHI
BEPIINHBI apaboIIbl, 0Ch CHMMETPUH MApaOOJIbI.

['paduku byHKITHIA: y = kx, y = kx + D, y =%,
y = \/’x, y= ;1/1 X CBOMCTBA.

Yucnoewvie nocredosamenbHocmu

OmnpenesieHue U coco0bI 32/1aHUSI YMCJIOBBIX MOCJIE10BATEJIbHOCTEH

[loHATHE 4YHMCITOBOM TMOCIENOBATENBHOCTH. 3aJaHUE IMOCIEA0BATEIbHOCTH
peKyppeHTHOM hopmyIioi u popmysoit N-ro wieHa.

ApupmMernyeckass U reoOMeTpUYECKas MPOrpeccuu

Apudmernueckas U reomerpuueckass mnporpeccur. Dopmyabl N-ro YieHa
apu(pMETUYECKON U reOMETPUUECKON MPOrpeccuii, CYMMBbI MIEPBBIX N YJIEHOB.

Hzobpadicenue unenos apugpmemuyeckou u 2eo0Mempuyeckou npospeccuil
MOYKAMU HA KOOPOUHAMHOU HNIOCKOCmU. JIuHelnvlli U 2KCNOHEHYUANbHbIU POCHI.
Croorcrvle npoyeHmui.
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[TPUMEPHA PABOYA ITPOTPAMMA YUEBHOI'O KYPCA «I'EOMETPUA».
7-9 KITACCBI

Hean u3yueHusi yaeGHOro Kypca

OO01mume nenu nzydenus yueoHoro kypea «I'eomerpusi» npeacrasiaessl B [IOOIT
OOO. OnHm 3akmoyaroTcs, MPEeXAEe BCEro B TOM, YTO HAa YPOKaXx TIE€OMETPHH
OoOy4Jaronuiicss y4uTCS MPOBOJWUTH  JOKA3aTEIbHbIE PACCYXAECHUS, CTPOUTH
JIOTUYECKHE YMO3AKIIIOUEHUsS, JOKa3blBaThb HCTHUHHBIC YTBEP)KIACHUS U CTPOUTH
KOHTPIIPUMEPBI K JIOKHBIM, IPOBOJUTH PACCYKIEHUS «OT MPOTUBHOIO», OTJINYATh
CBOMCTBA OT NPHU3HAKOB, (OPMYyJIUPOBATH OOpaTHBIE yTBEpXk ACHUI. B 00yueHUM
YMEHHUIO pacCyXkJaTb COCTOUT Ba)XHOE BOCIMUTATEIBHOE 3HAYCHHE W3YYCHUS
reOMETPUH, IPUCYIIIEE UMEHHO OTEYECTBEHHOW MaTEMATHYECKON LIKOJIE.

Bropoii menpr0 HW3ydeHHsT TEOMETPUM SIBISETCS HCIIONb30BAaHUE €€ Kak
MHCTPYMEHTAa MpH PEHICHHH KaK MaTeMaTU4YeCKUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEYAIOUIUXCS B PEAJIbHOM )KM3HU. DTOMY COOTBETCTBYET BTOpAst, BHIYMCIUTEIbHAS
JUHUS B U3YYEHUM TE€OMETpUU B IIKoyie. [[is 3TOro yduTento pEeKOMEHIyeTcs
noaAOupaTh 3aJayd MPAKTUYECKOTO XapakTepa sl pacCMaTpUBAEMbIX TEM, YUHTh
00y4aronIuxcsi CTpPOUTh MaTEMATHUYECKUE MOJIENN PEAbHBIX KU3HEHHBIX CUTYaIIM,
MIPOBOJIUTh BBIYMCIICHUS M OLIEHUBAaTh aJE€KBATHOCTh IOJIYYEHHOTO pe3yJbTaTa.
KpailHe BaxXxHO TOAYEPKUBATH CBSA3M TEOMETPUM C JIPYTUMU [pEIMETaMH,
MOTHBHUPOBATh HCIOJIb30BaTh OINpPEACICHUS T'€OMETpUUECKUX (GUTYp U IOHATHUH,
J€MOHCTPUPOBATh MPUMEHEHNE MOTYYEHHbIX YMEHUM B (PU3HKE U TEXHUKE. DTH CBA3U
HauOosee sIpKo BUIHBI B TeMax «BekTopbl», « TpUroHOMETpHUUECKHE COOTHOIIECHUSY,
«Meton koopauHaT» 1 «Teopema [Tudaropar.

MecTo y4eOHOr0 Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY TulaHy B 7-9 Kiaccax wu3ydaercss Y4YeOHBIH Kypc
«['eomeTpus», KOTOPHIN BKIIOYAET CIEAYIOIINE OCHOBHBIE PA3/Eibl COJEPIKaHUS:
«I"eomeTpruueckne GUTYpPHI U KX CBOWCTBaY, «M3MepeHne reoMeTpUIeCKuX BETUINH,
a Takxke «JlekapToBBI -KOOpIMHATHI Ha IIJIOCKOCTHY, «BekTtops», «JlBMKeHUs
mockoctu» U «lIpeoOpazoBanus mogo0us .

VY4eOHbIi TUIaH MpeaycMaTpUBaeT U3yuYeHHE FeOMETPUM Ha 0a30BOM YpPOBHE,
UCXO/s U3 He MeHee 68 yueOHBIX 4acoB B yU€OHOM rojly, BCEro 3a TP rojia 00yueHust
— He MeHee 204 Jacos.

Copepxanue yue0HOro Kypca (1mo roaam o0y4eHmust)

7 KIIACC

HauvaneHbie nioHsTHS reomeTpun. Touka, nmpsiMasi, OTPE30K, Jy4. YToJ. Buasl
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yriioB. BeprukaneHble W CMEXHBIE yIUBl.  buccektpuca yrna. Jlomanas,
MHOT'OYroyibHUK. [[apannenbHOCTh U NEPIEHAUKYIIAPHOCTD MPSAMBIX.

Cummempuunvle ghucypwi. OCHOBHbIE C8OUICMEA 0CEBOU cwwwempuug. [Tpumepsr
CUMMETPHU B OKPY’KAIOIIEM MHUPE.

OcHogHbie nocmpoeHust ¢ NOMOWbIO YUPKYJIA U TUHEUKU.

TpeyronsHuk. BeicoTa, Mmeanana, OuccekTpuca, ux cBoiicTBa. PaBHoOepeHHBIN
Y PaBHOCTOPOHHUY TPEYTOJIbHUKHU. HEpaBeHCTBO TpeyroibHUKA.

CBoiicTBa U IpU3HAKU paBHOOEAPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKU MMAPAVIEIBHBIX NpsAMBIX. CymMMa yrioB TPEYrOJIbHHKA.
Breninue yriel TpeyroJibHUKA.

[IpssMOyTroNMbHBIA ~ TPEYroabHUK. (CBOWCTBO MEIHWAHBI  IPSMOYTOJIBHOIO
TPEyTOJbHUKA, IPOBEACHHON K TMIOTeHY3€. IIpu3Haku paBeHCTBA NPSIMOYTOJIbHBIX
TPEYTOJIBHUKOB. IIpsIMOYTONIBHBINM TPEyroNbHUK ¢ yriioMm B 30°.

HepaBeHCTBa B r€OMETPUU: HEPABEHCINEO MPEY20IbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOH, TeopemMa O OoJblIeM Yriie U OOoJbllIed CTOPOHE TPEYroJbHUKA.
IleprieHIMKYIISp U HAKIIOHHAS.

l'eomempuueckoe mecmo mouex. buccekrpuca yria W CEpPEAUHHBIN
IIEPIICHIUKYJISP K OTPE3KY KaK TEOMETPUUECKHAE MECTA TOUYEK.

OKpyKHOCTb U KpPYT, XOpAa U INaMETP, UX CBOMCTBA. B3auMHOE pacnoioxkeHne
OKpY’KHOCTH M mpsMmou. KacarenbHass M cekymas K OKpYKHOCTH. OKpYKHOCTB,
BIIMCAHHAas B yroJl. BnucaHHas v onrcaHHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIIACC

Yeroipéxyronpauku. [lapamienorpamMm, ero nmpusHakd U cBoucTBa. YacTHble
Cllydau TMapajuiesiorpaMMOB (TPSIMOYTOJIBHUK, POMO, KBajapar), MX MPHU3HAKH U
cBoiictBa. Tpamenus, paBHOOOKass Tpamerus, €€ CBOWCTBA W TPHU3HAKH.
[IpssmoyrosnbHas Tpanenus.

Memoo yosoenus meduanvl. Llenmpanvruas cummempust.

Teopema Daneca u meopema o nponopyuoraibhsblx ompeskax. CpeHue JINHUU
TPEYrOJIbHUKA U Tpaneuuu. [lenmp macc mpey2oibHuxa.

Ilooobue mpeyeonvruxkos, kKosgduyuenm noodobus. Ilpusnaku nooodbus
mpey2oibHuKkos. IIpuMeHeHune no100us Mpu pelieHuU MPaKTUUYECKUX 3a]1ad.

CpoiicTBa miomanel reomeTpudeckux ¢uryp. Dopmymnsl I TUIOMIAAH
TPEYroJIbHHUKA, Mapaienorpamma, pomOa u Ttpanenuu. OTHOIICHHWE IUIONIAAeH
MoA00HBIX (uUryp.

Brruuciienve iomanaen TPEeyroaibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu perieHun
NPAKTUYECKUX 3a/1a4.

CuHycC, KOCUHYC, TAHT€HC OCTPOr0 yrila MNPSIMOYTOJILHOTO TPEYroJbHUKA.

3
31ech u lasiee KypcuBOM 0003HAYEHBI TEMBI, U3y9IE€HHE KOTOPBIX MPOBOAUTCS B O3HAKOMUTENLHOM IiaHe. [legaror
CaMOCTOSITENILHO OTpe/elisieT 00beM U3y4aeMOro MaTepuaa.
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OCHOBHOE TPUTOHOMETPUYECKOE TOXKACCTBO. TPUTOHOMETPpHUUECKUE (PYHKITUU YTIIOB
B 30°, 45° u 60°.

BriucaHHbIE ¥ LIEHTPAJIBHBIE YTJIbI, YTOJ MEXAY KacaTeNIbHON U XOPAOM. YTIibl
MEXJy XOpAaMd U CEKyIIMMHU. BrucaHHblE M ONHCAHHBIE YETHIPEXYTOIBHUKHU.
B3anMHoe pacmonoxkenue IByX OKpyxkHocTed. Kacanume oxpyxknoctedt. OOmme
KacaTeJbHBIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanrerc yrio ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPHUECKOE
TOX1eCTBO. DOPMYIIBI IPUBEACHHUS.

Pemenne TpeyronbHukoB. Teopema KOCHHYCOB M TeopeMa CUHYCOB. Perienue
MPAKTUYECKHX 3aJa4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeobpaszosanue nooobus. Ilooobue coomeemcmeeHHbLX 21eMEHMO8.

Teopema o npoussedeHuy OMpe3Ko8 Xopo, meopemvl 0 NPOU3EEOCHUU OMPE3KO8
CceKywux, meopema o Keaopame KacamebHOlL.

Bektop, nmmmHa  (MOAYJb) — BEKTOpA,  COHAIIPABJICHHBIE  BEKTOPBI,
MPOTUBOIOJIOKHO HAMPABJICHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OMepaluud Haja BeKTopamH. Pa3noxkeHwe BekTopa IO JBYM
HEKOJUTMHeapHbIM BekTopaMm. Koopaunatel BekTopa. CKansipHOE TNPOHU3BEIACHHE
BEKTOPOB, MPUMEHEHHE JIJIs1 HAXOXKICHHSI TMH U YTJIOB.

JlexapToBbI KOOPAWHATHI HA MJIOCKOCTH. YpagHeHus npsamou U OKPYKHOCTU B
KOOpJMHATAX, TEpPECeueHrne OKPYKHOCTEH M TpsMbIX. MeToJ KOOpAWHAT M €ro
IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[MHA OKpyx)HOCTH. [ panycHas u paaraHHas

Mepa yTJia, BBIYMCIIEHUE UTMH 1yT OKpyKHOCTeN. [Imomans kpyra, CEKTopa, CErMEeHTa.

Hesuoicenua naockocmu u GHympeHHue cummempuu gueyp (InemeHmapHoule

npeocmasnenus). Ilapannenvuviii neperoc. Ilogopom.
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[TPUMEPHA PABOYAS ITPOTPAMMA YUYHEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» 7-9 KITACCBI

Hean u3yueHusi yaeOHOro Kypca

B coBpemeHnHOM 1M POBOM MUpPE BEPOSITHOCTH U CTATHUCTUKA MIPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTb, KaK C TOYKH 3PEHUS MPAKTUYECKUX MPUIOKEHUHN, TaK U UX
posii B oOpa3zoBaHuu. Kaxk/plii 4eoBeK MOCTOSTHHO MPUHUMAET PEILICHUS HAa OCHOBE
UMEIOIIUXCS Y HETO JAHHBIX. A i1 00OOCHOBAaHHOTO MPUHSTHUS PEUICHUS B YCIOBUSIX
HeJocTaTka WM U30bITKa HH(OpMauu HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSTHOCTHOE U CTATUCTUYECKOE MbIUIeHHE. FIMEHHO MOATOMY
OCTpO BCTajda HEOOXOAUMOCTH C(HOPMUPOBATH Yy OOYYAIOUIUXCS, B TOM YHCIE
obOyuatomuxcst ¢ 3P, QyHKIMOHAIBHYIO TPAaMOTHOCTh, BKJIIOYAIOIIYIO B ceOsl B
Ka4eCTBE HEOTBEMJIEMOM COCTABIAIOIIEM YMEHHE BOCIHPUHUMATh W KPUTHYECKHU
aHAJIU3MPOBaTh MH(OpPMALUIO, MPEACTABICHHYIO B Pa3IMYHBIX (OpMAX, MOHUMATh
BEPOSATHOCTHBIA XapaKTep MHOTMX pEaJbHbIX MPOLECCOB M 3aBHUCUMOCTEM,
IIPOU3BOJIUTh IPOCTEMIINE BEPOATHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMU
MpUHIMIIAMU cOOpa, aHallu3a U MPEACTaBICHUS JaHHBIX U3 PA3IMUHBIX cep KU3HU
oO11ecTBa ¥ rocyJapcTBa IproOIaeT 00y4aromuXxcsl K 00IIeCTBEHHBIM HHTEPECAM.

B crpykrype mnporpamMmbl yueOHOro Kypca «BeposiTHOCTH M CTaTUCTHKA»
OCHOBHOM IIKOJIBI BBIJIEJIEHBI CIEAYIOIINE CONECPKATEIbHO-METOAUYECKUE JINHUHN:
«IIpencraBnenne TaHHBIX U OMMCATENbHAS CTATUCTUKAY; « BEPOATHOCTBY; « DIEMEHTHI
KOMOWHATOpUKNY; «BBegenue B Teopuro rpadony.

Conepxanue nunuu «lIpencraBieHne AaHHBIX U ONMUCATENIbHAS CTAaTUCTHKA»
CIIY’KUT OCHOBOM JUIsl (JOPMHUPOBAHUSI HABBIKOB pabOTHI ¢ HH(MOPMAITUEH: OT YTEHUS U
UHTepHpeTanu MHGOPMAIMK, TPEICTABICHHON B Ta0iuIaX, Ha AuarpamMmax u
rpadpukax a0 cOopa, NPENCTABICHUS U aHalu3a JaHHBIX C MCIOJIb30BaHUEM
CTaTHUCTUYECKUX XapaKTEPUCTHUK CPEeIHUX U paccenBaHus. Paboras ¢ gaHHBIMU,
oOyuaronuecs: ¢ 3[1P yyaTcsi cCUUTHIBaTh U MHTEPIPETHUPOBATH JTAHHBIE, BbIJBUIATH,
apryMEHTUPOBaTb M KPUTUKOBATh MPOCTEHIIME THUMOTE3bl, Pa3MbIIUIATh Haj
(dakTOopamMu, BBI3BIBAIOIIMMH H3MEHYMBOCTh, M OLICHMBaTh UX BIMSIHUE Ha
paccMaTpuBaeMbI€ BEIMYNHBI U ITPOLIECCHI.

NHTYUTUBHOE IPEACTABICHUE O CIy4alHOM WU3MEHYUBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEU U TEHACHLUM CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOM U1 U3YUYEHHUS
Teopuu BeposiTHocTel. bombiioe 3HaueHue s oOy4daromuxcs ¢ 3I1P 3necs umeror
MIPAaKTUYECKHUE 3aJaHMsI, B YACTHOCTH OIIBITHI C KIJIACCUYECKHUMH BEPOSTHOCTHBIMH
MOJEISIMH.

[TonsiTue BEpOSATHOCTM BBOJAUTCS Kak Mepa MPaBIONOAOOUS CIy4yailHOro
coObrtusi. [Ipu u3yuenun kypca oOyuatomuecs ¢ 3[1P 3HakomsATCS ¢ mpOCTEHITUMU
METOJAaMU  BBIYMCJIEHUSI BEPOATHOCTEM B  CIYyYaWHBIX DKCHEPUMEHTaX C
PABHOBO3MOXHBIMU ~ JJIEMEHTAPHBIMU  HMCXOJAMH, BEPOSTHOCTHBIMM 3aKOHAMH,
MO3BOJISIIOLIMMU  CTaBUTh M pelaTrh Oojiee CIOXKHbIE 3amaud. B Kypc BXonsr
HayaJbHbIE TNPEACTABICHUA O CIy4YalHBIX BEJIMYMHAX M UX  YHCIOBBIX
XapaKTEPUCTHUKAX.
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Taxke B paMkax 3TOro Kypca OCYILECTBIISIETCS 3HAKOMCTBO OOYYaroIuXcs C
3[IP ¢ MHOXecTBaMM W OCHOBHBIMHM  ONEpalUsIMU  HAJl MHOXECTBaMH,
paccMaTpuBalOTCAd NPUMEPbl NPUMEHEHUs JJIsi pElIeHUus 3aJad, a TaKxKe
UCIOJIb30BaHUS B IPYTUX MaTeMaTHUYECKUX Kypcax U yUeOHBIX NpeaMETaXx.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

B 7-9 xmaccax m3ydaercss Kypc «BeposTHOCTh M CTaTHCTHKa», B KOTOPBII
BXOmAT pasjaensl: «lIpencraBieHWe JaHHBIX W ONHUCATEIbHAs CTATHCTHKAY,
«BeposTHOCTBY; «DIeMEeHThl KOMOMHATOPUKNY»; «BBeaeHue B TeOpHUIo rpadoBy.

Ha w3ydeHne naHHOTO Kypca OTBOAMT 1 ydeOHBIN yac B HEIEII0 B TCUCHHE
Kakioro roja o0ydenus, scero 102 yueOHbIX yaca.

Copepxanue yueOHOro Kypca (1mo rogam o0y4eHmus)

7 KIIACC

[IpencraBieHre MaHHBIX B BUJC TAOJMIl, quarpamm, rpadukoB. 3amoHEHNE
Ta0JINII, YTEHHE U TTIOCTPOCHUE JUarpamMM (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
YreHnue rpadMKkoB pealbHBIX TporieccoB. M3pnedeHne nHGoOpMauu U3 quarpamm u
TaOJINII, KCTIOJIb30BAHUE U MHTEPIIPETAIINS TAHHBIX.

OmnwucarenpHasi CTaTHCTHKA: CpeAHee apu(pMETHYEeCKOe, MEIHWaHa, pa3Max,
HauOoJbIIee M HAMMCHBIIEE 3HAYCHUS Habopa 4YHCIOBBIX HaHHBIX. [IpuMepsl
CIIy4ailHOM U3MEHYUBOCTH.

Cnyuatinslii 3kcnepumenm (onvlm) u ciaydatinoe coovimue. Beposmnocmb u
yacmoma. Ponb manoseposmuuix u npaxmuiecku 00CmMo8epHbIX cOObIMULL 8 NPUPOOe
u 6 oowecmse. Monema u uepanvbHas KOCMob 8 Meopul 8ePoOIMHOCmel .

I'pagh, eepwuna, pedopo. Cmenenv eepuwunvl. Hucno pébep u cymmapuas
cmeneHb eepuiut. [lpeocmasnenue o ceasznocmu epagha. llenu u yuxavl. Ilymu @
epaghax. Ob6x00 epagha (3urepos nymw). I[lpeocmasnenue 06 opueHmupo8aHHOM
epaghe. Pewienue 3a0au ¢ nomowvio epagos.

8 KUIIACC

[IpencraBiieHue TaHHBIX B BUJE TAOJIHII, TUarpamMm, rpadukosB.

MHOXECTBO, D3JE€MEHT MHOXECTBa, IMOJAMHOXecTBO. Onepanuu  Haj
MHOKE€CTBaMU: OOBEIMHEHHUE, TepeceucHue, aonoiaHeHne. CBoicTBa omneparuil Haj
MHO>KECTBAMU: MEPEMECTUTEIBHOE, coUYeTaTeIbHOE, pacrpeneuTeIbHOEe,
BKJIIOUeHHMS. Vicnonb3oBaHKe rpaMuecKoro MpeACTaBICHUS MHOKECTB ISl OITMCaHUS
pEABHBIX MPOLIECCOB U ABJIECHUM, IPU PEIICHUN 33]1a4.

H3mepenue pacceusanus oannwvix. [ucnepcusi u cmanoapmuoe OmMKIOHEHUe

4 3)_'(6013 1 1aJic€ KypCUBOM 0003HaYEHBI TEMBbI, U3YUCHUC KOTOPBIX IPOBOJAUTCS B O3HAKOMUTCIIbHOM ILIaHE. Heuaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro marepualia.
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YUCNI08bIX HAOOPOB. Jluazpamma pacceusanus.

DneMeHTapHble  COOBITHS  ciay4yailHoro ombiTa. CoyyailHble  COOBITHSL.
BepositHocT coObITHH. ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.
Cnyuaiinbiii BBIOOp. CBsI3b M@Ky MaJIOBEPOSITHBIMU U MPAKTHYECKU TOCTOBEPHBIMU
COOBITUSIMU B TIPHPOJIE, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesbes: eOUHCMBEeHHOCHb NYMU, CYUieCm808anue Ucsaell
BEPUIUHDL, CB53b MENHCOY UYUCTIOM Gepulun U yuciom pébep. llpasuno ymHodNCEHUS.
Pewenue 3aoau ¢ nomowwro epaghos.

Ilpomusononoscnvie codovimusa. [uacpamma Oiinepa. ObveouHeHue u
nepeceuenue  coovimuti. Hecoemecmnvie  coovimua.  Dopmynra  cloxcenus
gepossimHocmelu. Ycnoenas eeposmuocms. Ilpasuno ymmoowcenus. Hezasucumvie
coovimus. I[Ipedcmasnenue sxcnepumenma 6 e6ude oepesa. Pewenue 3aoau Ha
HAXo0JicOeHue 8epoamHoCmell ¢ NOMOWbIO 0epesa CAyYauHo20 IKCHepUMeHmd,
ouazpamm Jinepa.

9 KUIACC

[IpeacraBnenue JaHHBIX B BUE TAa0JIUL, TUAarpamMm, rpauKoB, HHTEPIIPETALUS
naHHBIX. UTeHne U mocTpoeHue TalIuIl, JUarpaMm, TpadUKoB MO peaabHbIM JaHHBIM.

[lepectanoBku u ¢akropuan. CoueraHus U YUCIO COUeTaHUU. TpeyeonbHUK
Ilackana. Pemenue 3aa4 ¢ UCTIOIb30BaHUEM KOMOUHATOPHKH.

l'eomempuueckasn eeposmuocmo. Cnyyaunvlil 86100p MouKu u3 Gueypvl Ha
NJIOCKOCMU, U3 OMPE3KA U U3 02U OKPYHCHOCTIU.

HcnbiTanue. Yenex u Heynaya. Cepus MCnbITaHUK 10 niepBoro ycnexa. Cepus
ucneiTanuii bepuymim. BeposTHOCTH cOOBITHI B cepuu UcTibITaHuii bepHymu.

CnydailHasg BeIMYMHA W PACHPENCIICHHE BEpPOSATHOCTEW. Maremarnueckoe
OKHMIaHUE U qucnepens. [[pumepsl MaTeMaTHYeCKOro OKUIaHNS KaK TEOPETUYECKOTO
CpPEHEro 3Ha4eHUs BEJIMYMHBI. MaTemMaTnueckoe 0KUIaHUE U JUCTIEPCUS CIIyYalHOU
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyIm».

[Tonarre o 3akoHe OoNBIIMX yHcesl. M3MepeHne BEepOSTHOCTEH C IMOMOIIBIO
yacToT. PoJib 1 3HaUeHHEe 3aKOHA OOJBIIMX YUCEN B TPUPOJIE U OOIIECTBE.

IIpuMepHBbIEe KOHTPOJIBLHO-U3MEPUTEIbHbIE MAaTEPHUAJIbI

[IpoBeneHre OLEHKH JOCTHKEHHH IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS
y4eOHOTO MpeaMeTa MPOBOIUTCS B (hOpME TEKYIIETO U pyOeKHOTO KOHTPOJIS B BUIE:
KOHTPOJIbHBIE PabOThl, CaMOCTOATENbHbIE PAOOTHI, 3a4eThl, MAaTEeMAaTHUYECKHE
JTUKTAHTBI, TPaKTUYECKHEe paldOThl, MUCHMEHHBIH OTBET MO0 WHAWUBUIYATbHBIM
KapTOYKaM-3aJJaHUsIM, TECTUPOBAHHUE.

Hns oOygaromuxcs ¢ 311P Bo3aMOXHO u3MeHeHne (POpMyITMPOBKH 3aJaHUN Ha
«TOLIATOBYIOY, aJaNTaIMIO MIPEAJIaraeMoro o0y4ariemMycsi TECTOBOro (KOHTPOJIbHO-
OLICHOYHOT'0) Marepuasa: HCIOJb30BaHUE YCTHBIX U MHCHBMEHHBIX HWHCTPYKIIUH,
yIPOUIEHUE JUTMHHBIX CIOKHBIX (POPMYITUPOBOK MHCTPYKIUH, PELICHHE C OMOPOM Ha
anropuTM, o0pasel, UCIOIb30BaHUE CIIPAaBOYHON HH(OPMALIHH.
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MaremaTuka
S5 KJjace

Kontponbshas padora Ne 1. Tema. HaTtypanbeHble uncna.

Kontponbshas padota Ne 2. Tema. JlelicTBUs ¢ HaTypaJbHBIMU YUCIIAMH.

Kontponsnas padota Ne 3. Tema. Mcnosib30BaHle CBOMUCTB JIEUCTBUM MPHU
BBIYMCIICHUSIX.

KontponbHas padora Ne 4. Tema. YTriel © MHOTOYTOJIbHUKH.

Kontponbshas padota Ne 5. Tema. JlenuMoCTh YHCel.

Kontponbshas padota Ne 6. Tema. OObIKHOBEHHBIE JPOOH.

Kontponbshas padota Ne 7. Tema. CioxkeHre U BBIYUTaHHUE IPOOEH.

KontponbsHas padorta Ne 8. Tema. YMHOKeHUE U IeTIeHUE APOOECH.

Kontponbhas pabora Ne 9. Tema. Jlecarnunsie 1poou. CpaBHEHHE AECITUYHBIX
TpOOeii.

Kontponbshas padora Nel0. J[elicTBUS C I€CATUUHBIMU APOOSIMHU.

Kontponbshas padota Ne 11. Tema. UToroBast KoHTpoJibHas padboTa.
6 kace

Kontponbnas padota Nel. Tema. [lenuMocTh HaTypaibHBIX YUCEIL.

Kontponbshasa padora No2. Tema. OObikHOBEHHas! 1poOb. OCHOBHOE CBOMCTBO
TpOOH.

Kontponshas pabora Ne3. Tema. OtHomienue. [Tponopius.

Kontponbsnas padota Ne4. Tema. [TporieHT.

KontponbsHas pabora Ne5. Tema. Uetsipexyronpauk. Gopmyiel nepumerpa u
IJIOIIAIA MPSIMOYTOJIbHUKA.

Kontponbhas padota Ne6. Tema. [lonoxuTtenbHble U OTPULIATENBHBIE YHUCIA.
CpaBHEHHE MOJIOKUTEIBHBIX U OTPULIATEIIbHBIX YUCEN.

KontponbsHas paborta No7. Tema. CiokeHre U BHIUUTAHUE TIOJIOKHUTEIIBHBIX U
OTPULIATEIbHBIX YUCEIL.

KontponbsHas pabora Ne§. Tema. YMHOKEHUE U JACICHUE TMOJOKHUTEIBHBIX U
OTPULIATENBHBIX YUCET.

Kontponsnas pabotra Ne9. Tema. I[IpsmoyronpHas cuctemMa KOOpIUHAT.
JlnarpamMmel.

Kontponbshas padora Nel10. Tema. UToroBast KOHTposbHasi padoTa.

Auredpa
7 xJjace
Konrtponbhnas pabora Nel. Tema. Apudmernueckue HAeUcTBUS  C
palMOHAIIBHBIMU YUCIIAMH.
Kontponbhas padora Ne2. Tema. CteneHnb ¢ HaTypaJIbHbIM ITOKA3aTEJIEM.
Kontponbnas padota Ne3. Tema. bykBeHHbIE BbIpasKEHUSI.
Kontponsnas padora Ne4. Tema. MHOTOUJICHBI.
Kontponbhas pabota Ne5. Tema. @opMyIibl COKPAIIEHHOTO YMHOXKEHUS.
Kontponbshas padota Ne6. Tema. JInneitHoe ypaBHEHHE C OHOM MEPEMEHHOM.
Kontponbhas padota Ne7. Tema. CructeMbl TMHEWHBIX YPaBHEHHIA.
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KonTponbnas padota Ne 8. Tema. Koopaunats! u rpaduxu.
Kountponbshas padorta Ne 9. Tema. [lonstue dynkuuu. Jluneiinas hpyHkuus.
Kontponbehas padora Nel0. Tema. iToroBast KOHTpoJibHas padoTa.
8 kJacce
Kontponbnas padota Nel. Tema. KBaapaTHsiit kopeHb. ApudpmeTHuecKuii
KBaJpaTHbIN KOPEHb.
Koutponbhnas pabora No2. Tema. Cremenb ¢ 1eNbIM TOKa3aTeNEM.
CraHgapTHBIA BU]T YHCIIA.
Kontponsnass pabota Ne3. Tema. AnrebOpamueckass npo6b. CokparieHue
TPOOCH.
Kontponbshas padota Ned. Tema. JleicTBus ¢ anredpanuecKuMu ApoosiMu.
Kontponbshas padota NeS. Tema. KBagpatHeie ypaBHeHHUS.
KontponbsHas pabota Ne6. Tema. YpaBHeHUS, CBOISIIMECS K KBaJIpaTHBIM.
TexkcroBble 3a1a4n, CBOASIIMECS K KBaIPATHBIM.
Kontponbshas padota Ne7. Tema. Cuctembl ypaBHEHHIA.
KontponbsHas padota Ne8. Tema. UncnoBbie HEpaBEeHCTBA U UX CBOMCTBA.
Kontponbshas padora Ne9. Tema. CructeMbl HEPABEHCTB C OJTHOM MEPEMEHHOM.
Kontponbshas padorta Ne 10. Tema. Ouxiuu. 4nucioBbie PyHKIUH.
Koutponbshas paborta Nell. Tema. UtoroBast KoHTposibHasi paboTa.
9 kiacc
Kontponbhas padora Nel. Tema. Hucna u BeIUUCIEHUS.
KontponbHasg padota Ne2. Tema. YpaBHeHUs ¢ OJTHON NEPEMEHHOM.
Kontponbnas padota Ne3. Tema. IpoOHo-parimoHaibHbIe YpaBHEHUS.
KontponbHas padora Ne4. Tema. CructeMbl ypaBHEHHI ¢ JBYMSI IEPEMEHHBIMH.
KonTponbsHas padora Ne5. Tema. JInuneliHpie HEpaBEHCTBA C OTHOM MEPEMEHHOM.
Kontponbshas padota Ne6. Tema. KBagpatHbie HepaBeHCTBa.
Kontponbshas padora Ne 7. Tema. KBanpatuunas ¢GyHKIIMS U €€ CBONCTBA.
KonTtponbsHas padota Ne 8. Tema. ApudmMernueckas Mporpeccusl.
KontponbsHas padota Ne 9. 'eomeTpudeckasi mporpeccusi.
Kontponbshas padota Nel0. Tema. UToroBast KoHTpobHasi paboTa.

I'eomerpusn
7 Kaacc

KontponsHas pabGora Nel. Tema. OCHOBHBIE TI€OMETPUYECKHE CBOWCTBA

MPOCTEUIIUX PUTYD.
Kontponbshas padora Ne2. Tema. CMeXHbIE U BEPTUKAIbHBIC YTJIbI.
Kontponbshas padota Ne3. Tema. [Ipu3Haku paBeHCTBaA TPEYTOJIbHUKOB.
Kontponbshas padota Ne4. Tema. PaBHOOEApEHHBIN TPEYTOJIbHUK.
KontponbsHas pabota Ne5. Tema. [lapannensHbie psiMbIe.
Kontponbsnas pabota Ne6. Tema. Cymma yriioB TpeyroJjibHHKA.
Kontponsnas padora Ne 7. Tema. OKpy>KHOCTb B KPYT.
Koutponbshas padota Ne6. Tema. MTorosast KoHTposibpHas padoTa.

8 kJacc
Kontponbnas padota Nel. Tema. UeTbipexyrodbHUKH.
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Kontponbhas paborta No2. Tema. Cpennsas nuHus TpeyroibHuka. CpeaHsis
JIMHUS TPANELHH.

Kontponbshas padora Ne3. Tema. [Inomaas TpeyroiasHuka, napauieiorpamma.

Kontponshas pabota Ne4. Tema. [Tnomans momo6HbIX Guryp.

KonTtponbshas padota NeS5. Tema. Teopema ITudaropa.

KoHntponbHas padota Ne6. Tema. YTibl B OKpYKHOCTH.

Kontponbnas padora No7. Tema. UToroBast KoHTpoibHas paboTa
9 kaacc

Kontponbshas padora Nel. Tema. Pemienue TpeyroinbHUKOB.

KontponbsHas padota Ne2. Tema. [Inomaau TpeyroibHuKa, 4eTHIPEXYTOJIbHUKA.

Kontponbshas padota Ne3. Tema. BekTopsr.

KoutponbsHas padota Ned4. Tema. JlekapTOBbI KOOPIMHATHI HA TNIOCKOCTH.
Koutponbshas padota NeS. Tema. [IpaBusibHbIe MHOTOYTOJTBHUKH.
KontponbeHas padora Ne6. Tema. [Tnomaas kpyra u ero 4actei.
Kontponbshas padota Ne7. Tema. toroBast KOHTpoJibHAs paboTa.

BeposSITHOCTB M CTATHCTUKA
7 xJjace

KontponbsHas pabota Nel. Tema. [IpencraBienue qaHHBIX.
KonTtponbehas padora Ne2. Tema. OnucarenbHasi CTaATUCTHKA.
KonTtponshas padota Ne 3. Tema. CrrydaitHast "3MEHUHNBOCTb.
Kontponbshas padora Ne 4. Tema. BepossTHOCTh U YacTOTa CIy4ailHOro

COOBITHSI.

8 ki1acc
Kontponbshas paborta Ne 1. Tema. MHOkecTBa.
KonTtponbHas padora Ne2. Tema. BeposiTHOCTb CiTydaiiHOTO COOBITHS.
Kontponbshas padota Ne 3. Tema. CiiydaitHbie cOOBITHS.

9 kiacc
Kontponbshas padora Ne 1. Tema. DnemeHThl KOMOUHATOPUKHU.
Kontponbshas padorta Ne 2. Tema. Ucnibitanust.
Kontponbshas padota Ne 3. Tema. Cnyuaiinas BeTuduHa.
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[VNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOI'O ITIPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOTI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBaIMA K O0yYEHHIO MaTeMaTHKE U IIeJICHANPAaBICHHON MO3HaBaTEIbHOM
NEATEIIbHOCTH;

MOBBIIIEHUE YPOBHA CBOEH  KOMIIETEHTHOCTH  4Yepe3  MPaKTHUYECKYIO
NEeSITENBbHOCTD, TPEOYIONTYI0 MATEMAaTUUYECKUX 3HAHUM, B TOM YUCIIE YMEHUE YUYUTHCA
y IPYTHX JIIOEH;

CIIOCOOHOCTHh OCO3HABATh CTPECCOBYIO CUTYAIIUIO, OBITh TOTOBBIM JCHCTBOBATH
B OTCYTCTBUE rapaHTUN yCIIEXa;

criocoOHocTh oOywaromuxcsi ¢ 3[IP Kk oco3HaHuio CBOUX JePUIIUTOB U
MPOSIBJICHUE CTPEMIICHHS K UX TIPEOJI0JICHUIO;

CIIOCOOHOCTH K CAMOPa3BUTHIO, YMEHHUE CTaBUTh JIOCTHXKUMBIE TIEJIH;

YMEHHUE pa3nyaTh ydyeOHbIE CHUTyalldd, B KOTOPHIX MOXXHO JCHCTBOBATh
CaMOCTOSITENIbHO, M CHUTyallud, TNI€ CJEAYEeT BOCMOJIb30BATHCS CIPABOYHOM
nH(popMaIen uin IpyruMu BCIIOMOTaTeIbHBIMU CPEJICTBaAMU;

CIIOCOOHOCTb MEPEHOCUTH MOTYyUYCHHBIE B XOJI€ 00yUECHUS 3HAHUS B aKTYaJIbHYIO

CUTYyaIuIO (MPU PEUICHUN KUTCUCKUX 3a/1ad, TPEOYIOIMIMX MaTEMaTUUECKUX 3HAHUM);
CIIOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBAHMSIX M MpaBUIaX MPOBEACHUS
MPOMEXKYTOYHON U UTOTOBOW aTTECTAIINH;
OBJIaJICHWE OCHOBaMH (DMHAHCOBOW TPAMOTHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

Ognadenue ynugepcanbHolMu yueOHbIMU NO3HABAM ENbHOIMU OCUCHEUAMU:

YCTaHaBIMBAaTh  I[PUYMHHO-CICACTBEHHBIE CBSI3M B XOJ€  YCBOCHMS
MaTeMaTHYECKOro MaTepuana;

BBISBJIATH ACPUINT JTaHHBIX, HECOOXOAUMBIX JUIsl PELIEHUS MOCTABIECHHOM
3a]1a4y;

C IOMOUIBIO YUUTEIIS BBIOUPATH CIIOCO0 pEIIeHUs] MaTEMaTUYECKOH 3a1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHNUS);

OPUMEHSATh M MpeoOpa3oBbIBATH 3HAKM M CUMBOJBI B XOJE pEUICHHS
MaTeMaTUYECKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE U IAHHOE NP PEICHUU MaTeMaTUYeCKON 3a/1auu;

MOHUMATh U UHTEPHPETUPOBATH HHPOPMALIMIO PA3JIMYHBIX BUJIOB U (HopM
IIPEICTABIICHHUS;

WJUTIOCTPUPOBATH pelllaeMble 3a1a4 rpaduueCKUMH CXEMaMU;

3¢ (EKTUBHO 3aTIOMUHATh U CUCTEMATU3UPOBATh HHPOPMALHIO.

NOHMMATh U HUCIOJI30BATh MaTEMAaTUUYECKHUE CPEACTBA HATIAHOCTH (Tpadukuy,
auarpamMmbl, TaOJMIbBIL, CXeMbl W Jp.) IS WUIFOCTPALlMU, WHTEpIpETaLuH,
apryMeHTaluu.

32



Osnaoenue YHU8epcanbHblMuU yueoHbIMU KOMMYHUKAMUGHBIMU
delicmeuamu:

OpraHU30BbIBaTh Y4YEOHOE COTPYIHUYECTBO M COBMECTHYIO NEATEIBHOCTH C
YUHUTEIEM U CBEPCTHUKAMHU B IIPOLIECCE PEILICHUS 3a/1a4;

B3aMMOJICHCTBOBATh U HAXOJIUTh OOIIHE CIIOCOOBI pabOTHI; paboTaTh B TPYIIIIE:
HaxOJIUTh OOIIee pelieHue W pa3pemarb KOHQPIMKTHI Ha OCHOBE COTJIACOBAHMSI
MO3UIIUN 1 y4€Ta HHTEPECOB; CIYIIATh MapTHEPA; POPMYIUPOBAThH, APTYMEHTUPOBATH
U OTCTauBaTh CBOE MHEHUE;

MIPOTHO3UPOBATh BO3HUKHOBEHUE KOH(IMKTOB MPU HATUYUHM PA3HBIX TOYEK
3peHUs W pa3pemarth KOH(IMKTHI Ha OCHOBE Y4€Ta WHTEPECOB W TO3WIUNA BCEX
YYaCTHUKOB;

apryMEHTUPOBAaTh CBOIO TMO3UIUI0 U KOOPAUHUPOBATH €€ C NO3ULMSIMU
napTHEPOB B COTPYAHMYECTBE IPHU BBIPAOOTKE OOIIETO pEHIeHUS B COBMECTHOMU
NEATEIIbHOCTH;

BBITIOJIHATh CBOIO 4YacTh pabOThI, MOCTHraTh KAaueCTBEHHOTO pe3yjibTaTa H
KOOPAMHUPOBATH CBOU JICUCTBUS C APYTUMHU YJIEHAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOIIUIA MPOAYKT.

Osnadenue ynueepcanbHoIMuUu y4eOHbIMU PEZYTAMUBHBIMU OCUCH GUAMU:

CTaBUTH 11€JIM, BLIOUPATh U CO37aBaTh aITOPUTMBI JIJIsl pELICHUS] YIEOHBIX
MaTeMaTUYECKHUX MPOoOIeM;

MJIAHUPOBATh U OCYILECTBIISITh JACATEILHOCTh, HAITPABJICHHYIO HA pPEIICHUE
3a/1a4 UCCIIEI0BATEIbCKOTO XapaKkTepa.

dbopMmynupoBaTh W yACpKUBaTh YYEOHYIO 3ajady, COCTaBIsATh IUIAH U
MOCJICA0BATEILHOCTD JCHCTBUM;

OCYIIECTBJISATh KOHTPOJIb MO 00pa3ily ¥ BHOCUTh HEOOXOIUMBIE KOPPEKTHUBHI,

KOHTPOJIMPOBATh MPOIIECC U PE3ybTaT yueOHON MaTeMaTHIEeCKOM
NeATEIIbHOCTH;

aJICKBaTHO OIICHUBATh MPABWJIHBHOCTD UJTU OIMMOOYHOCTH BHITIOJHEHUS y4eOHOM
3a/1auu, €€ 00bEKTUBHYIO TPYJIHOCTH U COOCTBEHHBIE BO3MOXKHOCTH €€ PEeIICHMUS;

CJIMYaTh CIOCO0 NEWCTBUS U €ro Pe3yNbTaT C 3aJaHHBIM STAJOHOM C IEJBIO
oOHapy>KeHHsI OTKJIOHCHUH M OTJIMYUNA OT dTaJIOHA.

NpPEeABUIETh TPYJHOCTH, KOTOPhIE MOT'YT BO3HMKHYThH MPU PEIICHUN y4eOHOM
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObLI JHOCTUTHYT TpeOyeMbIl pe3yibTaT
NEATEIbHOCTU, OMNpPEACATh MO3UTUBHBIE W3MEHEHMS U HallpaBJieHHs, TpeOyrolue
nanbHeuen padboTsl;

peryJupoBaTh CIOCOO BRIPAKECHUS IMOIIHIA.

HPEAMETHBIE PE3YJIBTATBI

Pesynbratel ocBoeHus: yuebHOro npeamera «Marematuka (BKitouyasi anreopy,
r€OMETPHUI0, BEPOSITHOCTh M CTATUCTHUKY)», PACIpEACNICHHbIE MO rojaMm oOydeHus,
(bOopMyIUPYIOTCS MO MPUHIUITY 100aBICHUS HOBBIX PE3YJIbTATOB OT rojia K TOJy, YKe
Ha3BaHHbIE B IPEIBIAYIINX I'0J1aX MO3ULIUH, KaK TIPABUIIO, TOCIIOBHO HE MOBTOPSIOTCA,
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HO YYHUTBIBAIOTCS (pe3yJbTaThl OYEPEIHOIO0 ToJa MO YMOJYAHUIO BKIIIOYAIOT
pe3yNbTaThl MPEABIAYILNX JIET).

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHU ITPUMEPHOM
PABOYEH ITPOI' PAMMBI KYPCA «MATEMATHUKA» (ITO TOJAM
OBYYEHUA)

OcBoenne yueOHOTO Kypca «MaremaTuka» B 5—6 Kiiaccax OCHOBHOM IIKOJIbI
JOJDKHO O0ECTeYrBaTh JOCTIIKEHUE CIEMYIONUX TMPEIMETHBIX 00pa30BaTeIbHBIX
pE3yIIbTaTOB:

5 KUIACC

Yucna u evluucnenusn
OpueHTUPOBATHCS B IOHATUSIX U ONIEPUPOBATH HA 0230BOM YPOBHE TEPMUHAMU,
CBSI3aHHBIMH C HATYPAIbHBIMU YHCIIAMH, OOBIKHOBEHHBIMH U ICCSITUIHBIMU TPOOSIMH.

CpaBHHBATh U yIIOPSAI0YNBATH HATYPAJTBHBIE YHCIIA, CPABHUBATH B MMPOCTEHUIIINX
Citydasix OObIKHOBEHHbIE IPOOHU, IECATUYHBIE JPOOH.

CoOTHOCUTD TOUKY Ha KOOPJIMHATHOM (YUCIOBOM) MPSMOM C COOTBETCTBYIOIIUM
€l YMCIIOM U M300pakaTh HATypalibHbIE YMCIIa TOYKAMHU Ha KOOPJIMHATHOM (YHCIIOBOM)
MPSAMOM.

BoimonHaTh  apudMeTHdecKue JEUCTBHS C HATypallbHBIMH YHUCJIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B IPOCTEUIIUX CITydasiX.

BhITIONTHATE IPOBEPKY, TPUKUIKY PE3yJIbTaTa BHIYUCICHUM.

OxpyrasTh HATypaIbHBIC YUCIIA.

Pewenue mekcmoswix 3a0au

Pemiath TekcTOBBIE 3alaud apU(PMETUYECKUM CIOCOOOM U C TMOMOIIBIO
OpraHU30BaHHOTO KOHEYHOro Iepedopa BCEX BO3MOXKHBIX BapHUaHTOB (TIpH
HEOOXOJIMMOCTH C HAMPABJISAIONICH MTOMOIIBIO).

Pemate 3amauu, cojepkamue 3aBUCHMOCTH, CBSI3bIBAIONIME BEJMYWHBIL:
CKOPOCTb, BpEeMsI, PACCTOSIHUE; TIeHa, KOJIMYECTBO, CTOUMOCTD (ITPH HEOOXOIUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHON WH(OOPMAITUH).

Hcnonb30BaTh KpaTKue 3aIUCH, CXEMBI, TAOIUIBI, 0003HAYEHUS PU PEIICHUN
3azay.

[Tonp30BaTHCS OCHOBHBIMM €IMHUIIAMHA U3MEPEHUS: 1IE€HbI, MACChI; pPACCTOSHUA,
BPEMCHH, CKOPOCTH; BBIpa)KAaTh OJHU CAWHHIIBI BEJIUYMHBI 4Yepe3 apyrue (mpu
HEO0OXOJAMMOCTHU € OTOPON Ha CIIPABOUYHYIO HH(POPMALIHIO).

W3Bnekath uHPOpMaIUio, NPEACTaBICHHYIO B Tabiuile, Ha CTOJ0YATOMN
auarpaMMe, HTHTepIPETUPOBATh MIPEACTABICHHbBIE TaHHbIE, UCTIOIb30BATh JaHHBIE TIPU
pEelIeHUH 3aja4.

Haznaonaa zeomempus

[Tonp30BaThCA TEOMETPUUECKUMH MOHSITUSIMU: TOYKA, MpsAMasi, OTPE30K, Iy,
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YTOJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpPHUMEPHl OOBEKTOB OKPYKAIOIIET0 MHUPA, HUMEIOMMX (opMy
M3YYCHHBIX TEOMETPUICCKUX UTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, TIPH HEOOXOAMMOCTU IO BHU3yaJIbHOW OMOpE,
CBSA3aHHYIO C yIJlaMU: BEpILHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YroJji, BEpIIMHA,
CTOpPOHA, TUArOHAJIb; C OKPYKHOCTBIO: PAANYC, AUAMETP, LEHTP.

N300paxaTh H3y4YCHHbIE TE€OMETpUYECKHE (Urypbl Ha HEJIWHOBAHHOW U
KJIeT4aTol OyMare ¢ MoMOIIbIO IIUPKYJIS U TUHEHKHU (TI0CIe COBMECTHOTO aHAIIN3a).

HaxonuTe JUIMHBI OTPE3KOB HENOCPEICTBEHHBIM H3MEPEHHEM C MOMOILIBIO
JUHEHKH, CTPOUTh OTPE3KH 3aJaHHON JUIMHBI; CTPOUTh OKPYKHOCTH 3aJaHHOIO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJBHUKA, KBaJapaTa IS UX
MIOCTPOCHUS, BBIYMCIICHUS TJIOIIAIN U IEPUMETPA.

Boruucnate mepumeTp W IUIOWIAAL KBajpara, MPSIMOYTOJbHUKA, QUryp,
COCTABJICHHBIX U3 TMPSMOYTOJILHUKOB, B TOM uucie (QUryp, HU300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaTbCA OCHOBHBIMM METPUYECKHUMHU E€IWHUIIAMU W3MEPEHUS JIMHBI,
IJIOILA/M; BBIPAXKATh OJTHU €JUHULBI BEJIMUMHBI Yepe3 Apyrue (Mpu HE0OXOIUMOCTH C
OTIOPOM Ha CHPABOYHYIO0 HHPOPMAITHIO).

Pacnio3naBaTh napasuienenumnes, Kyo, UCIIOIb30BATh TEPMUHOJIOTHIO: BEPLINHA,
pedpo TpaHb, U3MEPEHUS; HAXOIUTh U3MEPEHHUS MapaJuieNenumesna, Kyoa.

Boruncnate 00b€M KyOa, mapajuienenurena Mo 3aJaHHbIM HM3MEpeHusM (C
OTOpPOM Ha AJITOPUTM YYEOHBIX JEHCTBUIA), MOJIB30BATHCS €IWHUIIAMHA W3MEPECHHUS
o0BEMa.

Pemiatb HecnoXxHbIE 3a/laud Ha HW3MEPEHUE TIE€OMETPUYECKUX BEJIWYMH B
MPAKTUYECKUX CUTYaIHsIX (MIPU HEOOXOIUMOCTH C BU3YATIBLHOUM OMIOPOHt).

6 KJIACC

Yucna u éviuucnenusn

OpueHTUpOBaTHCS B MOHATUSIX U ONIEPUPOBATH HA OA30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMHM C PA3JIMYHBIMU BUJAMH YHUCENT M CIOCO0aMHU WX 3aIUCH, TIEPEXOIUTH
(ecy 3TO BO3MOKHO) OT OJTHOM (hOPMBI 3aITMCH YUCIIA K JIPYTOM.

CpaBHUBaTh M YHOPSIOYMBATH IIEJIbIC YKCIIa, OOBIKHOBEHHBIE M JIECATUYHBIC
IpoOu, CpaBHUBATH YKCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BrimonHITh aprudMeTndecKre NeHCTBHsI C HATypadbHBIMHU U LEIBIMHU YHCIIAMU,
OOBIKHOBEHHBIMU U JECATUYHBIMH JPOOSMHU, TTOJOKUTEILHBIMU M OTPUIIATEIHHBIMU
YUCJIAMM.

Brruncnars 3HaU€HUsT YUCIIOBBIX BBIPAYKEHUM, BBITIOHATh MPUKUJIKY U OLIEHKY
pe3ynbTaTa BBIUMUCIEHUMN; BBINOIHATH MPEoOpa3oBaHUs YWCIOBBIX BBIPAXKEHHM Ha
OCHOBE CBOMCTB apu(PMETUUECKUX JCHCTBUM.

COOTHOCUTH TOUYKY HAa KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOLIUM €U YHCIOM
U 1300paxxaTh YKciia TOYKaMHU Ha KOOPJMHATHOM NMPSMOMN, HAXOAUTh MOJTYJIb YUCIIA.

COOTHOCUTH TOYKH B MPSAMOYIOJIBHOW CHCTEME KOOPAHMHAT C KOOPAWHATAMH
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3TOU TOYKH.

OxkpyrasTh 1efible Yucia M JeCATUYHbIe ApoOu (1Mo o0pasily), HaXOAWUTh
NpUOIMKEHUS YHCET.

Hucnoewvie u OyKkeeHHbIE bIPANCCHUA

OpHEHTHPOBATHCS B MIOHATHUAX U ONIEPUPOBATH Ha 0A30BOM YPOBHE TEPMHUHAMM,
CBA3aHHBIMM C 3aIIUCBIO CTENEHU YMCIIA, HAXOAUTh KBaJApaT U KyO 4KClia, BBIYUCIATh
3HAYEHUS MPOCTEHIINX YHCIIOBBIX BBIPAKEHUMN, COAEPIKAIINX CTECTICHHU.

[Tonb3oBaThCsA MpPU3HAKAMU AEIUMOCTU (TP HEOOXOJUMOCTH C OIMOpPOM Ha
AITOPUTM IIpaBUJia), PACKJIaIbIBaTh HATYypaJbHbIE YMCIIA HA TPOCTHIE MHOKHUTEIIH.

Tlonv306amucs macuimabom, COCTaBIATh MPOMOPIUU U OTHOIIICHUS.

Hcnonb3oBaTh OYKBBI JUisi 0003HAUYEHHS YMCEN MPHU 3aMMCU MaTEMaTUYECKUX
BBIPDOKECHUM, HAXOJUTh 3HAUCHHUA OYKBEHHBIX  BBIPAKEHHUH,  OCYIIECTBISAS
HE0OXOJMMbIE TMOACTAHOBKM U MpeoOpa3oBaHUs (C OMOPOM Ha ajJrOpUTM y4deOHBIX
TEUCTBUI).

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexkcmoewvix 3a0au

Pemate MHOromaroBble TEKCTOBBIE 3aayd apU(PMETUYECKUM CIIOCOOOM C
OIIOPOM Ha BOIIPOCHBIN IIJIAH.

Pemath MPOCTEUIIINE 3a/1a4y, CBSI3aHHBIC C OTHOIIICHUEM,
MPOMOPIMOHAIBHOCTBIO BEJIMYHMH, POLEHTAMHU; PEIlaTh TPU OCHOBHBIE 3a/layd Ha
IpOoOU U MPOLIEHTHI.

Pemate 3amaun, copepKalmMe 3aBUCUMOCTH, CBS3BIBAIOLINE BEIMYMHBL:
CKOPOCTb, BPEMSI, pACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTD; IPOU3BOJAUTEIBHOCTD,
BpeMsi, 00bEMa paboThI, HCTIONB3YS apu(OMETUUECKHUE NEUCTBUS, OLICHKY, TPUKUJIKY;
[I0JI30BAThHCS €AUHULIAMYU U3MEPEHUSI COOTBETCTBYIOIINX BEJIMUHUH.

CocTtaBnsaTh OyKBEHHbIE BBIPQXKEHUS 110 YCIOBUIO 3a/1a4M MOCIE COBMECTHOTO
aHanau3a.

N3Bnekats wuHQpOpMaIUio, MNPEICTABICHHYIO B TaONMIaX, Ha JIMHEWHOM,
CTOJIOYATOM WM KpPYrOBOM JMarpammax, WHTEPHpPETUPOBATh MPEICTABICHHBIE
JAaHHBIE; UCII0Ib30BATh JAaHHBIC MIPU PEILICHUU 3a/1a4.

[IpeacTaBnsaTe MHPOPMALIMIO C MOMOIIbIO TAOIUI, JUHEHHOW M CTOJIOUYATOM
JTUarpaMM.

Haznaonasa zeomempus

[IpuBoaUTH TpPHUMEPHl OOBEKTOB OKPYKAIOIIET0 MHUPA, HUMEIOIIMX (opMy
M3YYEHHBIX TE€OMETPUYECKUX IUIOCKMX M MPOCTPAHCTBEHHBIX (Uryp, NpUMEpHI
PaBHBIX U CHMMETPHUYHBIX DUTYD.

N3006paxxarh ¢ MOMOINIBIO HUPKYIIS, JIMHEWKH, TPAHCIIOPTHPA HA HEIMHOBAHHOMN
U KJIeT49aTol Oymare nu3y4deHHBIE IIIOCKHUE TeOMETpUIecKe (PUTyphl M KOHPUTYpaITUH,
CUMMETPHUYHBIC (PUTYPHI.

HmeTp mpencTaBieHHE O TEOMETPUUYECKUX TMOHATUAX: PABEHCTBO (uryp,
CUMMETPHS], OCb CHMMETPHUH, LIEHTP CUMMETPUHU.

HaxonuTh BEIUYHMHBI YIJIOB U3MEPEHHEM C OMOILIBIO TPAHCIOPTUPA, CTPOUTH
YIJIbl 3aIaHHOM BEJMYMHBI, MOJIb30BAaThCA MPU PELICHUU 337ad I'pagyCHOW Mepoi
YIJIOB; PAacIO3HABATh HA YEPTEkKAX OCTPBIN, PSIMOU, Pa3BEPHYTHIM U TYIION YTJIbI.
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Bbruncnsate AMMHY JIOMaHOM, NEpUMETP MHOTOYTOJIbHUKA, IMOJIb30BAThCA
€AVMHUIIAMU U3MEPEHUS JIJTMHBI, BbIpAXKaTh OJIHA €IUHUIIBI U3MEPEHUs JIMHBI Yyepe3
IpyTHeE.

Haxoauts, ucnonb3ys 4epTERHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY JBYMS
TOYKaMH, OT TOYKH JI0 MPSAMOU, JJIMHY ITyTH Ha KBaJIpATHOM CETKE.

Bbruncnsate  minomanas  QUryp, COCTaBICHHBIX W3  MPSIMOYTOJIBHHUKOB,
UCI0JIb30BaTh pa30MeHNEe Ha MPSIMOYTOJILHUKH, HA paBHbIEC (UTYPHI, TOCTPAUBAHKE JIO
NPsIMOYTOJIbHUKA; TOJIb30BAaThCS OCHOBHBIMHM E€AMHHUIIAMU HW3MEPEHUs TUIOIAIH;
BBIPAXKATh OJIHUA €UHUIBI U3MEPEHUS TUIONIAAN Yepe3 Apyrue (Ipu HEOOXOJUMOCTH C
OMOPOi Ha CIIPABOYHYIO HH(POPMALIUIO).

Pacro3naBaTh Ha MOJENSIX W U300PAKEHUSIX NUPAMUAY, KOHYC, UHIUHAD,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpo, IPaHb, OCHOBaHHE, Pa3BEPTKA.

N3o0paxkath Ha KJIeTYaTON OyMare mpsIMOYTOJIbHBIN Mapasieenunes.

Bbruncnsate 00bEM NMpsAMOYTOJBHOTO Napajulesenunena, Kyoda, Mmojib30BaThbCs
OCHOBHBIMU €JIMHHIIAMH H3MEPEHUsI 00bEMA; BBIpAXKATh OJIHA €IMHUIIBI U3MEPEHUS
o0BbEMa yepe3 ipyrue (C ornopoi Ha CIPaBOYHYIO HH(OPMAIIHIO).

Pemate Hecno)KHbBIE 3aladll HA HAXOXACHHE TC€OMETPHUECKHX BEJIHYMH B
MPAKTUYECKUX CUTYAMIX (IPU HEOOXOIUMOCTH C BU3yaJIbHOW OMOPOHA).

[IJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHU S IIPUMEPHOU
PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA» (ITO TOJJAM OBYUEHI)

OcBoenne ydeOHOro kKypca «Anredpa» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl JOJKHO OOECIeYuBaTh JOCTHKEHUE CIEAYIOIIHUX MPEIMETHBIX
00pa3oBaTENbHbIX PE3YJIBTATOB:

7 KJIIACC

Yucna u evluucnenus

BbimonHsATh, coyeTass YCTHbIE WU IHUCbMEHHBIE TNPUEMBI, apUPMETHUECKHE
JEUCTBUSA C pallHOHATIbHBIMH YUCIaAMHU.

HaxoauTh 3HaueHUs YHCIOBBIX BBIPAKEHUH; NPUMEHATh pa3HOOOpa3HbIe
CHOCOObI M MPHUEMBI BBHIYMCICHUS 3HAUEHUN JPOOHBIX BBIPAKECHUN, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoaute OoT oaHOW (OpPMBI 3amMcH 4yucen K Apyrou (mpeoOpa3oBbIBaTh
JIECSITUUHYIO JpoOb B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATHUYHYIO, B YaCTHOCTU B OECKOHEUHYIO NECSATHYHYIO N1po0b). CpaBHUBATH U
YHOPSAI0YMBAThH pallMOHATIBHBIE YUCIIA.

OKpyTasTh YKcCIIa.

BBINTONHATE IPUKKUAKY M OLEHKY pe3ysbTaTa BBIYMCICHUMN, OLCHKY 3HAYCHUN
YU CJIOBBIX BBIPAKEHHM.

BBINOJIHATH IEWCTBHSI CO CTENEHSMU C HATYypaIbHBIMU NTOKA3aTEISIMHU (C ONIOPOI
Ha CIIPaBOYHYIO HH(OPMAITHIO).

[IpuMeHsATh NpU3HAKKU JIETUMOCTH, PA3JI0KEHHE Ha MHOXKHMTENIM HATypajbHbIX
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quCced.

Pemate mpocreiilirie NTPakTUKO-OPUEHTHUPOBAHHBIE 3a/1a4d, CBS3aHHBIE C
OTHOLIEHWEM  BEJIMYMH,  [PONOPLHOHAIBHOCTBIO  BEJIMYHMH,  MPOLEHTAMM;
MHTEPIPETUPOBATH PE3YyJIbTaThl PEHICHUS 33]1a4 C YU4ETOM OTPAHUYEHUM, CBA3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMbIX 0ObEKTOB.

Anzebpauueckue gvipasricenus

OpueHTUpOBaTbCA B TOHATUAX U ONEPUPOBaTH Ha 0a30BOM YPOBHE
anre0pandecKoi TEPMUHOJIOTHEH M CHMBOJIMKOM.

Haxonuth 3HaueHusi OYKBEHHBIX BBIPAKECHHUNA TPH 3aJaHHBIX 3HAUYCHUSIX
MIEPEMEHHBIX.

BoinonHsTh peodpa3oBaHus 1EJI0T0 BhIPAXKEHUSI B MHOTOWIEH MPUBEJICHUEM
MOJO0OHBIX ClaraeMblX, pACKPbITUEM CKOOOK.

BBINONHAT yMHOXEHHE OJHOWICHA HAa MHOIOWIEH M MHOTOWIEHa Ha
MHOT'OWIEH, IPUMEHATh (POPMYJIbI KBaJpaTa CyMMbI M KBaJpara pa3HOCTHU (C OMOPOn
Ha CIPaBOYHYIO0 HUH(POPMAIIHUIO).

OcCyIIeCTBIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHWTEIW C TMOMOIIBIO
BBIHECEHHUA 332 CKOOKHM OOILEro MHOKHTENS, TPYNIUPOBKH CJIATa€MbIX, IPUMEHEHHS
(bopMyJ1 COKpaIIEHHOTO YMHOKEHUS (C OMOPOIl Ha CIIPaBOYHYIO0 HH(POPMALIHIO).

[TpumensTh npeoOpa3oBaHusi MHOTOWICHOB JIJIsl PEIICHUS Pa3IMYHbIX 337124 U3
MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU ITOKA3aTEISAMM IS
npeoOpa3oBaHus BbIpAKEHUH (C OMOPOI Ha CIIPABOYHYIO MH(POPMAIIHIO).

Ypasnenusa u nepasencmea

Pemlare nuHENHBIE ypaBHEHHS C OOHOM NEPEMEHHOW, NPHUMEHSAS IpaBUiIa
IIEpEXo/1a OT UCXOTHOTIO YPABHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsTsh, sBisercs nu
YHUCJIO KOPHEM YPaBHEHUS.

Nmets npencraBnenue o rpaduyecKux METOJaxX NMPH PEIICHUN JIMHEHHBIX
YPAaBHEHUM U UX CUCTEM.

[logOupaTe mnpuMepbl Map YHCEN, SBISIOMIUXCA PEIICHUEM JUHEHHOTOo
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CTpouTh B KOOPJAMHATHON TUIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHUS C ABYMS
MIePEMEHHBIMU; TIOJIB3YSCh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemiath cuctemsl IBYX JUHEWHBIX YpPaBHEHHUM C JBYMs MEPEMEHHBIMH, B TOM
yucie rpaguuecku (C onopoil Ha aIrOPUTM y4EOHBIX ACHCTBUI).

CocTaBnsTh (MOCIE COBMECTHOTO aHANIM3a) U peIlaTh JIMHEWMHOE YpPaBHEHHE UITU
CUCTEMY JIMHEHMHBIX YypPaBHEHUM IO YCJIOBUIO 3a/laud, WHTEPHOPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 33]1a4¥ MOJIyYEHHBIN Pe3ybTarT.

Koopounamot u cpagpuxu. Oynkyuu

N3o00pakath Ha KOOPAWHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, UHTEPBaJbl;, 3alIMChIBATh YMCIOBBIE IPOMEXKYTKU Ha
anredpanvyeckoMm s3bIKe.

OTMeuaTrh B KOOPJWHATHOW IUIOCKOCTHM TOYKM MO 33JaHHBIM KOOpAMHATaM;
CTpOUTH rpaduKH TUHEHHBIX GyHKIHH. CTpouTh rpaduk GyHkmun y = kX + b,

OnuceiBaTh C MOMOIIBI0 (YHKIMH HW3BECTHBIE 3aBUCHUMOCTH  MEXIY
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BEJIMYMHAMHU (110 aNrOpPUTMY Y4YeOHBIX AEWCTBUI): CKOPOCTb, BPEMs, PACCTOSHUE,
I[€Ha, KOJIMYECTBO, CTOMMOCTh; IPOM3BOAUTEIHLHOCTD, BpeMsi, 00BEM pabOTHI.
Haxonutek 3HaueHne (yHKIHH 110 3HAYEHUIO €€ apryMeHTa.
[Tonumate Tpaduyeckuii crmocod MpeAcTaBlIeHUS U aHaIW3a WH(GOpPMALUU;
U3BJIEKAaTh U MHTEPIPETUPOBATh NH(POPMALIMIO U3 IPapUKOB peasIbHBIX MPOLIECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucna u évtuucnenusn

Hcnonb30BaTh HAYAIBHBIE NPEACTABICHUS O MHOMKECTBE JIEUCTBUTEIBHBIX
qucesl JUIsl CPAaBHEHUS, OKPYIJIEHMSI M BBIYHUCICHHM; M300paxaTh JEHCTBUTEIbHbBIC
YyCJIa TOYKaMU Ha KOOPAMHATHOM IPSIMOM.

[IpumeHsATh mOHATHE apU(METUYECKOrO0 KBAJIpPaTHOTO KOPHS; HaXOJIUTh
KBaJpaTHbIE KOPHH, HCIOIb3YyS IPU HEOOXOJMMOCTH KaJbKYJSTOP; BBITOJHSITH
npocTelime MnpeoOpa3oBaHUsl BBIPAXKEHUM, COAEPXKAIIMX KBAJpPATHBIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amvcH OOJIBIIMX M MaJIbIX YUCEI C MOMOIIBIO JECITHYHBIX
npobeit u creneneit uncia 10.

Anzebpauueckue svipasrxcenus

[IpyMeHATP TOHATHE CTENEHWM C LEIbIM  IIOKa3aTeleM,  BBINOJHAThH
npeoOpa3oBaHus BBIPAXKEHHM, COAEpX AIIMX CTENEHU C LEIbIM IoKa3aTeneM (cC
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

BBINONHATE HECNOXKHBIE TOXKIECTBEHHbIE MMPEOOpPa30BaHUS PALUOHATBHBIX
BBIPOKECHUI HAa OCHOBE IMPaBUJI JCUCTBUI HAJl MHOTOWICHAMHU U aJreOpandyecKuMu
TPOOSIMHU.

PacknanpiBaTh KBaApaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[IpumeHsTh npeoOpa3oBaHUs BHIPAKEHUH IS PEIICHUs Pa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEATTbHON ITPAKTUKH.

Ypasnenusa u nepasencmea

Pematp nuHeliHble, KBaJApaTHbIE YpaBHEHUS (C MCHOJIb30BAHUEM CIPABOYHOM
uH(pOpMaMK) W palUOHAIbHBIE YPABHEHUs, CBOJAILIMECS K HUM, CHUCTEMbI JBYX
YPaBHEHUH C IBYyMS IIEPEMEHHBIMHU.

ITIpoBOAUTE IPOCTENILINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPABHEHUN, B TOM
4luCclie C NPUMEHEHUEM TpapuyecKux MpeAcTaBIeHU (yCTaHABIMBATh, UMEET JH
YpaBHEHUE WJIM CUCTEMa YpaBHEHHM pEeLIeHUs, €CIM MUMEET, TO CKOJbKO, U Tp.) C
OTIOPO Ha aTOPUTM YUCOHBIX TCHUCTBUI.

[lepexomuTs OT cioBecHOW (GOPMYIHUPOBKM 3aaur K e€ anreOpandeckoin
MOJEIM C TIOMOIIBKO COCTAaBJICHHWS YPAaBHEHUS WM CHUCTEMBl YyPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJIYYEHHBIN PE3YIbTAaT.

[IprMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKH; PEILIaTh
JTUHEWHBIE HEPABEHCTBA C OJTHON MEPEMEHHOM W UX CHUCTEMBI; 1aBaTh TpaduueCcKyro
WJUTIOCTPALIMIO MHOKECTBA PEIIEHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dynkyuu
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OnepupoBath Ha 0a30BOM YpOBHE (YHKIIMOHAJIbHBIC TOHSATHS U S3BIK
(TepMHHBI, CUMBOJMYECKHE OOO3HAUYEHHS); OMpEACTATh 3HaueHHE (QYHKIUH 10
3HAYEHUIO apTyMEHTa; ONPEAeIATh CBOMCTBA (PYHKIUH 110 €€ TpaduKy.

CTpouTh rpaduKH deMeHTapHBIX GyHKIMI Biga , Y = X5, Yy =X,y =X ,y =

_; OTIMCBIBATh CBOMCTBA YMCI0BOM (PyHKIMU 10 €€ TpaduKy (MpU HEOOXOIMMOCTH C
X

HaIpaBJISAIOIIEH TOMOIIBIO).

9 KUIACC

Yucna u evluucnenusn

CpaBHUBAaTh U yNIOPSAAOYMBATH PALIMOHAIIBHBIE U UPPALIMOHATIBHBIE YUCIIA.

BrimonuaTe apupmMeTnueckue IeHCTBUS C pallMOHAIbHBIMU YMCIAMU, COUYeTasl
YCTHBIE W TMCBMEHHBIE INPUEMBI, BBINOJIHATH BBIYHUCICHUS C MPPALUOHAIbHBIMUA
YUCIIAMU.

HaxonuTpe 3Ha4eHUS CTENEHEN C LENbIMU MOKAa3aTeIsIMU U KOPHEW; BBIYUCIIATD
3HAYEHHUS YUCIIOBBIX BBIPAKEHUMN.

OKpyrasiTe JACUCTBUTENBHBIE YHUCIA, BBIIOJHATh HPUKHUIKY peE3yJibTara
BBIYMCIICHU, OLICHKY YMCJIOBBIX BBIPAKEHUM.

Ypasnenua u nepasencmea

PemaTe nuHENHbIE U KBapaTHbIC YPaBHEHUs, YPaBHEHNUs, CBOIAIINECS K HUM,
MpocTenine IPoOHO-PALIMOHATIbHBIE YPABHEHUS.

Pemlare mpocTtedimme CUCTEMBI JBYX JIMHEMHBIX YpPaBHEHHW C JIBYMs
MIEPEMEHHBIMHU U CUCTEMBI JIBYX YPABHEHUH, B KOTOPHIX OJHO YPABHEHUE HE SIBISETCSA
JUHEWHBIM (110 BU3yaJIbHOU orope).

Pemate mnpocredliue TEKCTOBbIE 3aJaud alreOpanyeckuM CrocoOoM ¢
MOMOILIBIO COCTaBJIEHUSI YpPAaBHEHMSI WM CHUCTEMBbI JABYX YPAaBHEHHH C JABYMs
IIEPEMEHHBIMHU.

[IpoBOaXTE TPOCTEUILINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPABHEHUH, B TOM
quclie ¢ MPUMEHEHHEM TpaUuecKux MpelcTaBiIeHui (yCTaHaBIMBaTh, UMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemare nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xarb
pelIeHMEe HEPAaBEHCTB HA YHCIIOBOM MpSMOM, 3alMChIBATh PELICHHUE C ITOMOIIBIO
CUMBOJIOB.

PemaTte cuctembl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIIHE
KBaJpaTHOE HEPaBEHCTBO; M300pa)xaTh PELICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOM
MPSAMOii, 3aIIMCBHIBATh PEUIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3IMYHbBIX 33/1a4.

Dynkyuu

Pacno3naBath (yHKUMHM u3y4yeHHBIX BHJOB. Iloka3piBaTh CXeMaTUYECKU
pacnojokeHue Ha KOOPIMHATHOH IIocKocTH TpadukoB GyHkuumit Buga: y = kX, y = kX

— ay2 R - .
+h,y=ax"+bx+c,y=x,y=y%Yy= — B 3aBMCHMOCTH OT 3HAaYCHHI
KO2(P(PUIIMEHTOB; ONMUCHIBATh CBOMCTBA (PYHKIIUA.

Ctpouts 1 n300pakatb CXeMaTHUYECKU TpapuKd KBaJAPATUYHBIX (PYHKIIHIA,
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OTHCHIBATH CBOMCTBA KBAIPATUIHBIX (YYHKIIUN IO UX TpaduKam.

Pacro3naBaTh KBagpaTHUHyI (QYHKIHIO MO (opmysie, MPUBOAUTH MPUMEPHI
KBaJAPAaTUYHBIX (DYHKIMA U3 peaTbHOM KU3HU, (U3HKHU, TCOMETPHH.

Apugpmemuueckan u zeomempuueckas npozpeccuu

Pacro3naBaTh apupMETHUECKYIO0 1 TEOMETPUUECKYIO MMPOTPECCUU TIPU PA3HBIX
crioco0ax 3aJaHusl.

BEBITTONHATE  BBIUMCIACHUS C  HMCHOJB30BaHHEM  GoOpMysd N-TO  dYICHA
apu(PMETUUYECKON M TEOMETPUUYCCKOM IMPOrpeccuii, CyMMbl IEpBBIX N ujieHOB (C
OTIOPO¥ Ha CIIPABOYHYI0 HH(POPMAIIHIO).

PemaTe 3a1a4n, CBA3aHHBIC C YUCIIOBBIMHU TOCIICAOBATCIIBHOCTSIMH, B TOM YHCIIC
3aJlayd U3 peaNTbHOM JKWM3HM (C HCIIOJNB30BAaHUEM KalIbKyJIATOpa, ITH(PPOBBIX
TEXHOJIOTHH).

TIJIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATEI OCBOEHU S [TIPUMEPHOI
PABOYEN ITPOI' PAMMBI KYPCA «'EOMETPUSI» (ITO TOJAM OBYUYEH)

OcBoenue ydebHOro kypca «l'eoMeTpus»» Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHusl JOJKHO OOECIEeYUBATh JIOCTHKEHUE CIEAYIOIMHUX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC

Pacno3naBaTh M3yueHHbBIC T€OMETpUUECKUE (PUTYPBI, ONPEACIIATh UX B3aUMHOE
PacCIooKEHUE, M300pa)kaTb T€OMETPUUECKHE (UTYPHI; BBIMNOJHATH YEPTEXKHU IO
YCIOBHIO 3a1aud. M3MepsTh JMHEHHBIC W YTIJIOBBIE BENIWMYMHBI. Pemare 3amaun Ha
BBIUHCJICHUE JIJIMH OTPE3KOB U BEJIMYMH YTJIOB.

JenaTth TpyOyI0 OIICHKY JIMHEHHBIX U YTJIOBBIX BEJIMUUH MPEIMETOB B peabHON
KU3HHU, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. PaznuuaTe pazMepbl 3TUX OOBEKTOB IO
MOPSJIKY BEJTUYUHBL.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a7a4aM (C UCTI0JIb30BAHUEM CMBICIIOBOM
OMOPBI: HABOJALIME BONPOCHI H/WIIHA alrOpUTMa YUEOHbIX IEUCTBUM).

[Tonp30BaTbCd MpPHU3HAKAMU  PABEHCTBA TPEYTrOJbHUKOB, HCIOJIb30BATh
MPU3HAKU U CBOWCTBA PaBHOOEIPEHHBIX TPEYTOJLHUKOB MPHU PEIICHUN 3a/1a4.

[IpoBOoAUTH  JOKA3aTENbCTBA  HECJIOXKHBIX  IF€OMETPUYECKHX  TEOPEM.

[Tonp30BaThCA NMpPU3HAKAMHU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOVMCTBOM MEJIUAHBI, TPOBEAEHHOM K THIIOTEHY3€E MPSIMOYTOJIBHOTO TPEYrOJIbHUKA, B
PEIICHNH TEOMETPUIECKIX 3a/1a4 (C UCIIOJIb30BAaHUEM 3PUTEILHON HATIISAHOCTU W/ WK
BepOaJIbHOM OTIOPHI).

Onpenensts nNapawieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢
HUMH cekymas. OnpeAensTh NapauieIbHOCTh MPSAMBIX C TMOMOIIBI) pPaBEHCTBA
PACCTOSHUN OT TOYEK OJTHOM MPSIMOU 10 TOUYEK APYTOU MPSMOM.

Pemiats 3agaun Ha kieT4atoi Oymare.

[TpoBOIUTE BBIYMCIICHUS U HAXOJAUTh YUCIOBbIC U OYKBEHHBIC 3HAUCHHMSI YTIIOB
B F€OMETPUUYECKUX 3a7a4axX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
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MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMpU TMEPECEYCHUN JIBYX
napajyIeIbHbIX TPSMBIX CeKyIlled. PemaTh mpakTHYecKue 3agadd Ha HaXOXKICHHE
VTJIOB.

NmMeTh nipeicTaBICHNE O MOHITHE TEOMETPUIECKOTO MECTa TOUEK.

@opMyIMpPOBaTh OMPEACICHUSI OKPYKHOCTM M Kpyra, XOpAbl U JAUAMETpa
OKPYHOCTH, MOJIb30BaThCSI UX CBOWCTBAMHU. YMETh MPUMEHATH 3T CBOMCTBA MPHU
pelIeHnY 3a1a4.

OpueHTUpPOBATHCS B MOHATHUSAX: ONMKUCAHHAS OKOJIO TPEYTOJIbHUKA OKPY>KHOCTD,
LEHTP ONHUCAHHOW OKpY>KHOCTH. OneprpoBaTh Ha 0a30BOM YpOBHE (haKTaMHu O TOM,
YTO OMCCEKTPHUCHI YIJIIOB TPEYroJIbHUKA MEPECEKAIOTCA B OJHOM TOUYKE, U O TOM, UYTO
CEepEIMHHBIE MEPNEHAUKYIISIPhl K CTOPOHAM TPEYrOJIbHHUKA MEPECEKAIOTCS B OJIHOU
TOYKE.

OpueHTUpOBaThCS B TIOHATUSIX M ONEPUpPOBATH Ha 0a30BOM YpPOBHE:
KacatelibHasg K OKPY)XHOCTH, TE€OpeMa O TNEPIECHAUKYIIPHOCTH KacaTeJIbHOM H
paanyca, MpOBEAEHHOTO K TOUKE KaCaHMUSI.

NmMeTh mipelcTaBICHHE O TMPOCTEHIIUX TEOMETPUUECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOINTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C MOMOIIBIO LUPKYIS U
JIMHEUKH.

8 KJIACC

Pacro3HaBaTh OCHOBHBIE BBl  YETHIPEXYTONBHUKOB, MX  DJIEMEHTHI,
M0JIb30BAaThCS UX CBOMCTBAMU IPU PEIICHUU T€OMETPUUECKUX 3a]1a4.

OpueHTUpOBaThCS B MOHSITUU — TOYKUA NEPECEUEHUsS MEIUAH TPEyTrOJbHUKA
(1IeHTpa Macc) B pelieHuuy 3aiad.

Bnanets noHsATHEM CpedHEN JIMHUM TPEYTOJIbHUKA U Tpaleluuu, MPUMEHSATh UX
CBOWCTBA IIPU PELICHUU MPOCTENIINX FE€OMETPUUECKUX 3a1a4. FIMeTs npencraBieHue
o teopeMe dDaneca u TeopeMe 0 MPONOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX IS
pElIeHMs MPAKTHYECKUX 3a/1a4 (C OMOPOM Ha 3pUTENbHYIO HATJISTHOCTD ).

[IpuMeHATh MOpPU3HAKKW TOJO0US TPEYrOJbHUKOB B PEIICHUU HECIOKHBIX
reOMETPUYECKUX 3a]1aY.

[Tonb3oBaThes Teopemoil Iludaropa pang pemieHus TEOMETPUYECKUX U
MPaKTUYECKUX 3a]1a4.

Brnagets TOHATUSIMH CHHyCa, KOCHMHyca M TaHT€HCa OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYrojdbHUKA. [10JIb30BaThCsl 3THUMU MOHSITUSMH [JISl PEIICHUS
MPaKTUYECKUX 33J1a4 (MTPU HEOOXOTUMOCTH C OTIOPOI Ha aJiTOPUTM TPABUIIA).

Beraucnsate  (pasnuyHbIME - criocobamu)  (C OMOpPOM  HAa  CIIPABOYHYIO
uH(OpMAIMIO) TUIOMIA[h TPEYroJbHUKA W TUIOMIAAM MHOTOYTOJNBHBIX (QUryp
(MONB3YACh, T/I€ HEOOXOIUMO, KATBKYJIATOPOM). [I[pUMEHATh MOTy4YeHHbIE YMEHHUS B
MPaKTUYECKUX 3a]adax.

Brnanerp NOHATHSIMU BIOMCAHHOTO U LIEHTPAJIBHOTO YIJIA, MCIOJIb30BATh
TEOpEMbl O BNHCAHHBIX YIJIAX, YIVIAX MEXAY XOpAamMH (CEKYIIUMHU) U YIiie MEXIy
KacaTeJIbHOM U XOPAOW MPU PEUIEHUHU ITPOCTENIINX T€OMETPUYECKUX 3a1a4.

42



Bnagerp MOHATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOWCTBA
OMHCAaHHOTO YETHIPEXYTONbHHUKA TIPU PEILICHUH MPOCTEHUIITNX 3a/1a4.

[lpuMeHATH MONydyeHHBIE 3HAHMUSA HA TMPAKTHKE — CTPOUTh MaTeMaTHYECKHUE
MOJIETH JUTsI 3a/1a4 PeasIbHOM >KU3HU U MPOBOJUTH COOTBETCTBYIOLIUE BHIYMCICHUS C
NPUMEHEHHEM TMOAO00OMs U TPUTOHOMETpUU (TOJIB3YACh, THAE€ HEO0OXOIUMO,
KQJIBKYJIITOPOM).

9 KJIACC

3HATh TPUTOHOMETPUUECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX IIOMOILBIO
pa3IMYHbIE AJIEMEHTHI NMPSAMOYTOJIBHOIO TPEYTOJIbHUKA («PELICHHE MPSIMOYTOJbHBIX
TPEYroJIbHUKOBY»). HaxoauTe (C MOMOLIBIO KalbKYJISATOpPA) IJWUHBI W YIJIBI JUIS
HETaOJUYHBIX 3HAUCHUH.

[Tonb3oBaThcsa (opMyJaMu NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUIsl HAXOXJIECHHUS COOTHOLIEHUH MEXIY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU (C OMOPOM Ha CIIPAaBOYHYIO MH(POPMALIHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JJII HAXOXKICHUS PAa3IMYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX MPHU PEIICHUN
IIPOCTEUIINX T€OMETPUUECKUX 3aaY.

Bnaners nonstusiMu npeoOpa3oBaHus 1MOA00MSI, COOTBETCTBEHHBIX 3JIEMEHTOB
noa00HbIX (uryp. ITonb3oBaThcs cBOMCTBaMH MOJ00US MPOU3BOIBHBIX (DUTYP, YMETh
BBIYMCIIATh JUIMHBI U HAXOJUTh YIJIbI Y MOJOOHBIX (Uryp (1Mo anroputMy ydeOHBIX
neictBuit). IlpumeHsTs cBoMcTBa MOAOOMS B MPAKTHUYECKUX 3a7adax. YMeETh
MPUBOANUTH MPUMEPHI MOAOOHBIX (PUTYp B OKPYKAIOLIEM MUDE.

[Tonp30BaThest TeOpemMamu (IO BU3YyaJbHOW OMOpPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O MPOU3BEACHUH OTPE3KOB CEKYILMX, O KBaJpaTe KacaTeabHOM.

[Tonbp3oBaThCA BEKTOpaMH, MOHUMATh HMX TEOMETPUYECKUN U (U3HUYECKUI
CMBICJI, IPUMEHSTh UX B PEIICHUN T€OMETPUUECKUX U (pu3nyeckux 3aaad. [I[pumMeHsaTsb
CKaJIIpHOE MPOU3BE/ICHNE BEKTOPOB JJI HAXOKJAEHUS JJIUH U YTJIOB.

[Tonb30BaTHCA METOJIOM KOOPJIMHAT HA TUIOCKOCTH, IPUMEHSATH €r0 B PELICHUU
r€OMETPUYECKUX U MPAKTUUYECKUX 3aau.

Brnanets MOHATUSMHU NPAaBWIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPY>KHOCTH,
JUTMHBI IyTH OKPY>KHOCTHU M pPaAMAaHHOW MEpPHI yTriia, yMETh BBIUUCIATH IJIOMIAAL KpyTra
M €ro 4Jacteil (C omopoi Ha crnpaBoyHYyr wHpopMaiuio). [I[puMeHsaTs mosydeHHbIC
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

Haxoguth ocu (WM LEHTPHI) CUMMETPUU (PUTYp, TPUMEHSTH JIBUKEHUS
IJIOCKOCTH B MPOCTEUINX CITydasix.

[IpuMeHATh MOMy4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIN JJI 3a/1a4 PEeaJIbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYUCIICHHUS C
OPUMEHEHUEM T0J00Us U TPUTOHOMETPUYECKUX (yHKUUN (MOAB3YysCh, LA
HEO0OXO0IUMO, KaJIbKYJIITOPOM).
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IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHU S ITPUMEPHOM
PABOYEN ITPOI'PAMMBI KYPCA «BEPOSITHOCTb U CTATUCTUKA» (TIO
I'OAAM OBYYEHUA)

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca « BeposTHOCTh U cTaTucTHKa» B 7—9
KJIaccaxX XapakTepU3yIOTCs CICIYIOIUMHU YMEHUSIMU.

7 KJIIACC

Yurate uHPOpMALUIO, MPEACTABICHHYIO B Tabmuuax, Ha Jguarpammax;
NpEJICTaBIsATh JaHHbIE B BHUJE TaOJHI, CTPOUTH JAUArpaMMbl (CTOJIOMKOBBIC
(cToynOuaThie) U KPYroBbI€) MO MacCHMBaM 3HAYECHUM (C MCIOJIb30BAHUEM 3PUTEIBLHON
HaIJISIIHOCTU W/WH BEpOaJIbHOM OMOpHI).

OnucelBaTe W HMHTEPIPETUPOBATH  pEAJbHbIE  YHCIOBBIE  JAHHBIE,
MpEACTABICHHbBIE B TA0JINIIAX, HA JUarpaMMax, rpadukax.

OpUEeHTUPOBATHCS B MOHATUSAX U ONEPUPOBATH UMHU Ha 0a30BOM YPOBHE:
cpenHee apupMeTHuyecKoe, MeinaHa, HanOoJIbllIee 1 HAUMEHbIIIEE 3HAYEHUs, pa3Max.

NmeTp mnpencraBieHUE O CIy4yalHOM HM3MEHYMBOCTM Ha MNpHUMEpPaxX IEH,

(U3HYECKUX BETUYHMH, aHTPOIIOMETPUYECKUX JAHHBIX; UMETh MPEACTABICHHUE O
CTaTUCTHUYECKON YCTOMYNBOCTH.

8 KUIIACC

W3Bnekate u mpeoOpa3oBbIBaTh HHGOPMAIINIO, MPEACTABICHHYIO B BHUJE
Talbnul, auarpamm, rpaduKoB; MPEACTABISATh JaHHbIE B BUJE TaOJIUIl, JUArpamM,
rpauKoB.

OnuceIBaTh MOCIE COBMECTHOTO aHAIU3a JAHHBIE C TOMOIIBIO CTATUCTUYECKHUX
MOoKa3aTeyiel: CpeAHUX 3HAYEeHUW M Mep pacceuBaHus (pa3max, AUCHEpcUus u
CTaHJapTHOE OTKJIOHEHHE).

HaxoauTpk 4acTOThI YHMCITOBBIX 3HAYEHUN U YaCTOThI COOBITHM, B TOM YHUCIIE MO
pe3ynbTaTaM UW3MEpeHuid U HaOmoJAeHuH (C  WCHOJIb30BAaHUEM  3PUTEITHLHOM
HaIrJISTHOCTH W/WJIK BepOaaIbHOM OTIOPHI).

HaxonuTh BEpOSITHOCTH CIIy4allHBIX COOBITHI B OMbBITAX, 3HAS BEPOSTHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM YHCJIE€ B OIbBITAX C PaBHOBO3MOXHBIMH
AIIEMEHTAPHBIMU COOBITUSMH (C WCITOJIb30BAaHUEM 3PUTEIbHON HATJISITHOCTH W/HIIN
BepOaJbHOM OTIOPHI).

NmMets mpencraBieHue o TpapuUECKUX MOACIAX: JIEPEeBO  CIIy4alHOro
AKCIIEPUMEHTA, TUArpaMMBbl Diliepa, YUCIoBas npsimasl.

OnepupoBaTh MOHATUSMH Ha 0a30BOM YpOBHE: MHOXKECTBO, MOJMHOXECTBO;
BBITIOJTHSATH OTIEpAIlUU HaJl MHOXKECTBAMU: 00BhEIMHEHHE, TIepeceYeHre, T0TIOTHEHNUE;
NEPEUUCIIATh  JJEMEHThl MHOXKECTB; NPHUMEHSATh CBOMCTBA  MHOXECTB  (C
UCIOJIb30BAaHUEM BU3YaJIbHOU OIMOPHI).

HNmets mpencraBieHne o rpaduvyecKoM MPEACTABICHHE MHOXKECTB U CBs3ed
MEK]ly HUMHU JJ1s1 OMMCAHUS TPOLIECCOB U SBJICHUM, B TOM YKCII€ MPU PEIICHUH 3a/1a4
U3 IPYTUX YYCOHBIX MPEIMETOB U KypCOB.
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9 KJIACC

N3BnekaTh 1 mpeoOpa3zoBbIBaTh MHPOPMALIUIO, TPEICTABICHHYIO B PA3JIMYHBIX
UCTOYHMKAX B BUJE TaOJMII, [Uarpamm, rpadukoB; MPEICTaBIATh JaHHbIE B BUJE
TaOJUII, AUArpamMm, rpaduKoB.

PemaTte npocreiiime 3aaun OpraHu30BaHHBIM MIEPEOOPOM BapUAHTOB, a TAKKE
C MCTIOJIb30BaHNUEM KOMOMHATOPHBIX MIPABUI U METOJIOB.

HNmeth mpencraBiieHne 00 OMHUCATENBHBIX XapaKTEPUCTUKAX JJISI MacCHUBOB
YHUCJIOBBIX JJAHHBIX, B TOM YHCJI€ CPEAHUE 3HAUCHUSI U MEPhI PaCCEUBAHUSI.

HaxoauTh 4acTOThl 3HAYEHUM M YaCTOTHI COOBITHSI, B TOM YHUCIIE TMOJL3YSICh
pe3yibTaTaMu MPOBEIEHHBIX U3MEPEHUI U HAOMIOACHUI (C OMOPOM Ha CIIPABOYHYIO
uH(popMaIuio).

HaxonuTh BEpOSTHOCTH CIIy4aHBIX COOBITUN B M3YyYEHHBIX OMbBITAX, B TOM
YHUCJIE B OMbBITaX C PABHOBO3MOXKHBIMU DJIEMEHTAPHBIMU COOBITUSMH, B CEPHSIX
UCIIBITaHUH 10 TIEPBOTO YCIieXa, B CEpUAX UcbITaHuil bepHyu.

NMeTs mpeAcCTaBICHHWE O CIy4YalHOW BEIMYMHE W O paClIpelIeICHUH
BEPOSATHOCTEM.

NMeTs mnpencTraBieHUE O 3aKkOHE OOJBIIMX YHUCEN Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIyYailHOM M3MEHUYMBOCTH M O POJU 3aKOHA OOJBIIMX YHUCEN B
MPUPOJE U OOILIECTBE.
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TEMATHUYECKOE INTAHUPOBAHUE

Temaruueckoe MIaHUPOBAHME U KOJIMYECTBE YACOB, OTBOJUMBIX HAa OCBOCHHE KaXJOW TeMbl y4eOHOro mpeaMmeTa
«MaremaTtuka» IIpumMepHON amanTUPOBaHHON OCHOBHOW 00pa30BaTENbHOM HPOrpaMMbl OCHOBHOIO OOIIEro oOpa3oBaHMs
o0yJaromuxcst ¢ 3aJ€pP>KKOM ICUXMUYECKOTo pa3BUTHs, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasnesnoMm [IpumepHoit
paboueii mporpaMMbl yueOHOTO npeameTa «MaTemaTrkay 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOTO 00111ero o0pazoBanus. [1pu
sToM OpraHuzanus BIpaBe CaMa BHOCUTb M3MEHEHMs B COACpKAHUE U paclpeneieHue yd4eOHOro marepuaia o rojaam
oOydeHHs, B MOCIEAOBATEIIbHOCTh M3YyYEHHS TE€M M KOJMYECTBO YacOB HA OCBOEHHE KaXXJIOH TEMBI, ONpeIeTIeHUue
OpraHu3aluOHHBIX (popM oOyueHus U T.. OOOCHOBAHHOCTH IAHHBIX U3MEHEHUW ONpeeNsieTCs BHIOpaHHBIM 00pa30BaTEIbHON
opranuzauueid Y MK, nHIuBUAYyanbHBIMHU ICUXO(PU3NYECKUMH OCOOEHHOCTSIMU KOHKPETHBIX oOydatomuxcs ¢ 3I1P, ctenensio
YCBOEHHOCTH HMH YYEOHBIX TE€M, PEKOMEHIAUusMU 1O OTOOpY M ajanTauud y4eOHOro marepuaia [0 MaTeMaTHKe,
IIpEACTaBICHHBIMY B [10SICHUTENBHOI 3aIIUCKeE.

5 kaacc (He menee 170 q)

HazBanue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOe coepxaHue

OcHoOBHBIE BU/IbI 1EATEJIbHOCTH 00y4aI0IINXCS

4acoB)
HarypanbHbie Hecarnunas cucrema cuMclieHUs. PsAn HarypanbHbIX 4ucell.|UuTarb, 3anuchbiBaTh, CPaBHMBATH HATypAJIbHBIE YHUCIA;
yucaa. deiicrBust ¢ | Harypanssbiii pan. Yucno 0. HarypanbHble uncina Ha KOOp-|y4acTBOBATb B O0CY:KIE€HHHM CIOCO00B yIOPSIOYUBAHMS
HATYPAJbHBIMU TUHATHOW mpsamoil. CpaBHEHHE, OKPYIVICHHME HaTypaJbHBIX|4YUCEIL.
YuCcIAMUA YHUCEIL. HN300pamxarb KOOPAMHATHYIO TMPSMYIO, OTMeYaThb dYHCIa

(43 9)

Apudmernueckue JEHCTBUS C HATypaJbHBIMH  YHCIaMH.
CpolicTBa HyJsI IpPU CJIOXKEHUM U -YMHOXKEHUHM, CBOMCTBA
€AMHUIBl  Npu  yMHOXeHHH.  IlepemecturenbHoe W
COUETAaTEIbHOE  CBOMCTBA  CJIOXKEHHMS W yYMHOJXKEHUS,
pacnpeoenumenbHoe CEOUCHE0 YMHONCEHUSL.

TOYKaMH Ha KOOPAMHATHOW MNPSMOH, HAXOAMTb KOOPIMHATHI
TOUKH.

HccnenoBarh cBoiicTBa HaTypajapHOro psiaa, unucen 0 u 1 npu
CII0)KEHUH U YMHOXXECHHH.

Hcnoab30BaTh NPaBHIIO OKPYTIICHHS HATYPAIbHBIX YHCEI IPU
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Jlenumenu u Kpamuvle 4YHCTA, PA3JIOKCHHWE YHCIA Ha
MHOXHTEIH. [lenenne ¢ ocraTtkom. I[IpocThie M cOCTaBHBIC
gucna. /lpusnaxu oeaumocmu na 2, 5, 10, 3, 9.

CreneHb C HATYpaJIbHBIM ITOKA3aTEIIEM.

Yucnosble BeIpaXEHUS; MOPSIOK JEHCTBUM.

Pemenue TeKCTOBBIX 33/1a4 Ha BCe apu(PMeTHISCKUE ICHCTBHUSA,
Ha JBU)KCHUE U TIOKYTIKH.

HEOOXOMMOCTH C OIIOPOI Ha aJITOPUTM IpaBUIIA.

BpinoJgHaTs, apudmernyeckue AeMCTBUA C HATypaJbHBIMHU
YHUCJIaMH, BBIYMCJIATH 3HAUECHHS YUCIIOBBIX BBIPAKEHUN CO
cKkoOKaMu 1 6e3 CKOOOK.

3anucbIBaTh IPOU3BEICHUE B BUJIE CTEIICHU, YUTATH CTEIICHH,
HCIO0JIL30BATh TEPMHHOJIOTHI0O (OCHOBAaHME, I10Ka3aTeb),
BbIYUC/JISATh 3HAYeHUs] CTElEeHEeW Ipu HEOOXOIUMOCTH C
BHU3yaJIbHOM OIOPO.

BbInOJIHAT, NPUKHAKY M OLEHKY 3HAuYe€HUM YHCIOBBIX
BBIPQXKEHUM, NMpeajaratb U NPUMEHSTh NPUEMBI NPOBEPKH
BBIYMCIICHUM.

Hcnonwp3oBarh 1OpH BBIUKUCICHUAX INEepeMeCTHTEeNbHOEe M
coyerarejbHOEe CBONMCTBA CJOXKEHMA M  YMHOKEHUs,
pacnpedenumenvHoe C80UCME0 YMHOMCeHUs;, POPMYITHPOBATH
U [pPUMEHATh IpaBWia NpPeoOpa30BaHUsl  YHUCJIOBBIX
BbIPAKEHHH HA OCHOBE CBOMCTB apU(PMETHUYECKUX e CTBUI
NPH HEOOXOAMMOCTH ¢ HANPABJIAIOLICH IOMONIBIO.
®opmyIMpoBaTh oOmNpeAeaeHHs JEIUTEeNsT U KpaTHOro (c
OTIOPOii Ha aJITOPUTM IPaBUJIA), HA3BIBATH JICJIUTEIN U KpaTHbIE
YlCclia; PAacmo3HaBaTb IPOCThIE U  COCTAaBHbIE UHUCIA;
(opMy.1MpOBaTH U PUMEHSITH NPU3HAKH JICIMMOCTH Ha 2, 3,
5,9, 10, (c omopoii Ha aarOPUTM TpaBWIa); NPHUMEHSTH
AJITOPUTM PA3JIOKEHUS 4YHCIA Ha TPOCTbIE MHOXKUTEIH;
HAXOAUTH OCTATKH OT JIEJICHUS U HEMOJHOE YaCTHOE.
Pacno3zHaBaTh MCTHHHBIE U JIOXKHBIE BBICKA3bIBAHUS O
HaTypaJIbHBIX YHCIaX, MPUBOAUTH MPUMePHI U KOHTPIPUMEPSI,
CTPOUTH BBICKA3BIBAHUSI M OTPULIAHUSA BBICKA3BIBAHUHA O
CBOMCTBaxX HaTypaJIbHBIX YHCEJI C OOPOM Ha oOpaszell.

Pematp TekcTOBBIE 3amauM  apuUPMETHYECKUM CIOCOOOM,
HCIO0JIB30BATh 3aBHCHMOCTH MEX]y BEIUYMHAMHU (CKOPOCTb,
BpeMs, pacCTOsIHUE; 1[eHa, KOJIUYECTBO, CTOUMOCTh U Jp.) IpH
HEOO0XOAMMOCTH C UCIOJIb30BAaHUEM CIIPABOYHON MHPOPMALIUU:
aHAJU3MPOBATH TEKCT 3a/1a41, NepeopMy/JIHPOBAThH YCIOBUE,
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U3BJIEKATH HEeoOXOIUMBbIE  JaHHBIE, YCTaHABJIUBATD
3aBUCHUMOCTH MEXIy BEIMYMHAMU TpU HEOOXOIUMOCTH C
HaIIpaBJSOIIECH TOMOILBO.

MogaeanpoBaTh XOJ PEIICHUs 33Jla4yd C MOMOIIbI PUCYHKA,
CXEMBI, TAOJIHIIEL.

IIpuBoauThL, pa3duparb pazIUYHbIC
pelIeHNU TEKCTOBBIX 3a/1a4.

C noMompbI0 megarora OUEHMBAThH IOJIYUECHHBIH pe3yibTar,
OCYILEeCTBJSATHL  CaMOKOHTpOJIb,  TIpOBepsii  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTDb OIIHUOKH.

Pewamo 3a0auu ¢ nomoupro nepedopa écex 603MOMHCHBIX
8apUAHM06.

3HAKOMUTBCS C HCTOPHEi pa3BUTHS apUPMETHKY.

peuicHusd, 3alucu

Harasinnas
reomerpus. JIuHuu

Ha IMJIOCKOCTH
(12 )

Touka, npsimMas, OTpe30K, Jyd. Jlomanass. M3mepenue MIHHBI
OTpe3Ka, METPHUYECKHE  E€AUHUIbl  W3MEPEHHs  JUIMHBIL.
OKpy>KHOCTb U KpYT.

[Mpaktrueckas padora «IlocTpoeHue y3opa U3 OKPYKHOCTEH».

VYron. Ilpsamon,
N3mepenue yrios.

OCTpBIM, TyNOW W Pa3BEPHYTBHIA YIJIBL.

[TpakTryeckas pabota «IlocTpoenue yrios.

Pacno3naBaTh Ha UepTeXax, pPHCYHKAaX, ONHCHIBATb,
UCTIONB3ys TEPMUHOJOTHIO, M H300pazkaTh C IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (IpU  HEOOXOAMMOCTH IO

BU3YyaJbHOW OIOpPE): TOUKY, HpPSIMYIO, OTPE30K, JIyd, Yrodi,
JIOMaHy!0, OKPY>KHOCTb.

Pacno3HaBaTh, NPUBOAMTHL NPHMeEPbI OOBEKTOB PEAIbLHOTO
MHpa, UMEIUX (OopMy H3yYEHHBIX (UTYp, OLEHHBATh UX
JIMHEHHBIE pa3MepBI.

Hcnonb3oBaTh IMHENKY U TPAHCTIOPTUP KAaK NHCTPYMEHTHI IS
IIOCTPOEHUS U U3MEPEHUS: H3MEPATH JUINHY OTPE3Ka, BETUIUHY
yria;, CTPOMTb OTPE30K 33JaHHOM JUIMHBI, YroJj, 3aJaHHOU
BEJINYMHBL, OTKJIAAbIBATH LIUPKYJIEM PABHBIE OTPE3KH, CTPOUTH
OKPYKHOCTB 33JJaHHOTO pajuyca.

HN3o0paxkars KOHQUTypalMu TeOMEeTpudyeckux ¢Guryp us
OTPE3KOB, OKPYKHOCTEM, HMX 4YacTei Ha HEIMHOBAHHOW U
KJIeT4aToil Oymare; mpeajiaraTb, OMHUCHIBATHL U 00CYXKIATh
€roco0bl, AJrOPUTMBI IIOCTPOEHHUS IIOCIE COBMECTHOIO
aHaIMu3a.

Pacno3naBatb M M300paxkaTh Ha HEJIMHOBAHHOM M KJIETYATOU
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Oymare mpsMOW, OCTPBIA, TYIOH, pPa3BEPHYTHIA  YIJIbI,
CPABHUBATH YTJIbI.

BbI4ucasaTh JIMHBI OTPE3KOB, JIOMAHBIX.

[lonnMaTh M MCHOOJAB30BATH NPH PpelleHHH 3a1a4
3aBHCHMOCTH MEXIY CAMHUIIAMU METPUYECKON CUCTEMBbI MED;
3HAKOMHUTbCS C HEMETPUYECKUMHU CUCTEMaMU Mep; BbIPAXKATH
JUTMHY B Pa3IMYHBIX SAMHUIIAX U3MEPECHHUS ITPH HEOOXOTUMOCTH
C OIOPOI1 Ha CIIPaBOYHYIO UH(OPMALIHIO.

HccnenoBarb Gurypsl u KOHGUTYpALIUU, UCTIONB3YS LHU(POBHIE
pecypchl.

OOLIKHOBEHHEIE
npooun
(48 u)

JpoOsb. IlpaBunbHble ¥ HenpaBuibHbIE apoou. OCHOBHOE
CBOMCTBO ipoOu. CpaBHEHHE JPOOCIH.

CroxeHue U BbIUMTaHUE OOBIKHOBEHHBIX JIpo0eii. CMelranHas
npoOb. YMHOXEHHME M JeJIeHue OOBIKHOBEHHBIX JIpo0eii;
B3aMMHO-00paTHBIE TPOOH.

Pemienne TeKCTOBBIX 3a/ad, cojepxamux Apoou. OCHOBHBIE
3a/1auu Ha JApOOH.

[Tpumenenne OyKB /71 3aIMCH MaTEMATUIECKUX BBIPAKCHHUIA U
MPEIIOKEHU .

MopeaupoBatb B rpaduyeckoil, mnpeamerHoi ¢dopme, ¢
HNOMOIIbIO KOMIBIOTEPA MOHATHS M CBOMCTBA, CBSI3aHHBIE C

0OBIKHOBEHHOM JPOOBIO.

YuraTh U 3alUCHIBATh, CPABHMBATh OOBIKHOBEHHbIE ApOOH,
NnpeaIarath U 00CyKIaTh COCOOBI YIIOPSIOYUBAHUS IPOOCH.
N300pakate  OOBIKHOBEHHbIE  JpoOM  TOYKAaMM  Ha
KOODAMHATHOW  IPSAMOHM; HCHOJb30BaTh  KOOPIMHATHYIO
MPSIMYIO JUIsS CPaBHEHMSI IpOOEil.

®opMyJIMPOBaTh, 3aMUCHIBATH € MOMOLIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW ApOOM C OMOpPOM Ha TMPaBWUIIO;

HCNOJIb30BATH OCHOBHOE CBOWCTBO Jpo0OU ISl coKpaujeHus

opobeul u npusedenuss Opobu K HOBOMY 3HAMEHAMENO 8

npoCMeuuux Cy4asx.

IIpeacraBasaTe 1o oO0paslly CMeEIIaHHYO JApoOb B BHJE

HENpPaBWIBHON M BBIACIATH €YD YacTh 4YHCIa U3
HEeNpaBUIBHOM Apo0u.

BoinoyHATL apudmeTnyeckue 1eiicTBUA ¢ OOBIKHOBEHHBIMU
IpoOsMU B TPOCTHIX ClyYasx; HPHUMEHSTh CBOMCTBa
apu(pMeTHYeCKUX JeHCTBUH IS pallMOHAIN3AI[MY BHIYHUCIICHUH.
BbINOJHATL NPUKHAKY W OLEHKY pe3yJbTaTa BBIYMCIICHUN;
npeaaratb U NPMMeHATh NPUEMBbI IPOBEPKHU BHIUHCICHH.

IIpoBoauTh Mcciief0BaHUsI CBOICTB ApoOeil, omupasch Ha
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YUCJIOBBIE  AKCHEPUMEHTHI
KOMITBIOTEPA).
Pacno3HaBaTh NCTHHHBIC U JIOXKHBIC BRICKA3BIBAHUS O APOOSIX,
NMPUBOIUTH MPUMEPBbI U KOHTPIIPUMEPBHI.

Pemars nmnpocreiiline TEKCTOBBIE 3aJa4yd, COAEpPKALIHME
JIpOOHBIC JaHHBIE, U 3aJa4l Ha HAXOJCOEHUe 4acmu yenoco u
Yenoeo no e2o 4acmu, 8blAGIANb UX CXOOCHEA U PA3TUYUAL.
MoaenupoBaTh X0/ PEIICHUS 3aayd C MOMOIIbIO PUCYHKA,
CXEMBI, TAOJIHUIIBI.

IIpuBoauTh, pa3duparb, OLEHUBATH PA3JTUYHBIC PEIICHUS,
3alIUCU PEIICHWH TEKCTOBBIX 3aad IpH HEOOXOJAMMOCTH C
HaIIPaBJIAIONIEH ITOMOIIBIO.

C nomompbi0 mexarora OUEHUBATH IOJYYEHHBIN PE3yNbTar,

(B TOM 4YHUCIC C IIOMOIIBIO

OCYLIECTBJISITh  CAMOKOHTPOJb,  IPOBEpsAs  OTBET  HA
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIIMOKH.
3HAKOMHTBLCS ¢ HCTOPHEid Pa3BUTHS apU(PMETHKH.

Harasianas MHOrOyronbHUKH.  YETHIPEXYTOJbHUK,  NPAMOYTOJIBHHK, | Pacmo3naBaTh, M300pakaTb C IOMOIIBIO  YEPTEKHBIX

reomMeTpusi. KBajIpar. MHCTPYMEHTOB M OT pyKHM, MOJEIMPOBaTh M3 OyMaru

MHOTOYTOABHUKH | TpeyrosHK. MHOTOYTOJIbHHKH.

(104 [Tnomane 1 mepuMeTp MPSIMOYTOJIHbHUKA U MHOTOYTOJIBHUKOB, IIpuBoauTH NpUMepbI O0BEKTOB PEATLHOTO MHUpa, UMEIOLINX
COCTABIEHHBIX W3 MNPAMOYTOJLHUKOB, E€IMHMIBI HU3MEPEHHS bopmy  MHOTOyrOMBHHK, MpAMOYTO/IbHIKA,  KBalpata,
moma. TlepHMeTp MHOTOYTOTHHHKA. TPEYTONbHUKA, OIIEHABATH HX JIMHEHHBIE PA3MEPHI.

BbIYMCIATBL: TIEpUMETp TPEYroibHUKA, IIPAMOYIOJIbHUKA,

MHOTOYT'OJIbHUKA; TUIOIIAJb MPSMOYTOJbHHUKA, KBajapara (Ipu
HEOO0XOAMMOCTH C OTOPOH Ha aJrOPUTM YUEOHBIX AEHCTBUI).
H3o6paxars OCTPOYTOJIbHBIE, IIPSIMOYTOJIbHBIE 51
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

Crpounts Ha KieT4yaToil Oymare KBagpaT U NMPSMOYTOJBHUK C
3a/IaHHBIMHU JIJTMHAMU CTOPOH.

HccaenoBarb cBOHCTBAa NPAMOYIOJIbHUKA, KBajgpara IYTEM
OKCHEPUMEHTa, HAOJIOJCHUS, W3MEPEHHUs, MOJEIMPOBAHUS;
CpPaBHMBATh CBOMCTBA KBaJIpaTa U MPSIMOYIOJIbHHUKA.
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PacnozHaBaTh MCTHHHBIE M JIOXKHBIE BBICKAa3bIBaHUA O
MHOT'OYTI'OJIbHUKAaX, IPHBOAUTH IPUMEPbI U KOHTPIIPUMEDHI.
HccaenoBarb 3aBUCUMOCTSD IIJIOIIAAM KBagpaTa OT JJIMHBI €r0
CTOPOHBI.

Hcnosb30BaTh CBOMCTBA KBAJAPATHOM CETKU AJI IIOCTPOCHUS
¢buryp;  pa3déuBaTh  IpPSIMOYIOJIBHMK  Ha  KBaJpaThl,
TPEYrONbHUKH; COCTABJATHL (QUIYypHl U3 KBaApaToB U
IPSMOYTOJIBHUKOB U HAXOJUTh MX IJIOLIA]b, pa30UBaTh (PUIypbI
Ha NPSAMOYTOJbHUKU U KBaJIpaThl U HAXOAUTh UX ILIOIIAb (TIpU
HEOOXOIMMOCTH C HaNpaBJIAIOLIECH TOMOIIBIO).

BeIpaxkaTh BeIMUYMHY IUIOIIAJM B DPa3jiW4HBIX EIMHULAX
U3MEPEHHUsI METPUYECKOM CHCTEMBI MeEp, HCIO0JIb30BATH
3aBHCMMOCTH MEXIY METPUYECKMMM E€AMHHULIAMU HU3MEPEHHUS
IUIOIIAM IpU HEOOXOAMMOCTH C OINOpPOM Ha CIPAaBOUYHYIO
uHdopMaIuto.

3HaKOMHTBCS € MNpPUMepaMH NPUMEHEHHMsl IUIOIAIU U
NepUMETpa B IPAKTUYECKUX cUTyauusax. Pemars 3agavyu us3
peaJIbHOM JKU3HM, IPU HEOOXOJUMOCTH C OMOPOW Ha aIrOpUTM
IIPAaBUJIA, 00CYKAATH Pa3JInYHbIe CIIOCO0BI PEIICHUS 3a/1a4.

JlecsiTUUHBIE
apoou
(38 u)

JecsaTuunas 3anuck apodeil. CpaBHEHHE AECATUUHBIX IPOOEH.

JIeWcTBUS ¢ JeCATUUHBIMU Ipo0sMU. OKpyanenue 0ecamuyHblx
opobelt.

Pemenne TeKCTOBBIX 3a1ay, coaepxkamux gpodou. OcHOBHBIE
3aJauu Ha Jpo0ou.

IIpeacraBasaTh JecaTuuHyio ApoOb B BUAE OOBIKHOBEHHOM,
YUTATh W 3alMChIBATh, CPAaBHMBATBL JIECATHYHBIE JPOOH,
npemiaratb M 00CyXKIaTh CHOCOOBI  YIOPSAOYMBAHMS
JECSITUUHBIX APOOEH.

N300paxkaTh necsTHUHBIE APOOM TOYKAMU Ha KOOPAMHATHOMN
MIPSIMOM.

BbIIBAATH CXOACTBA M Pa3IM4Usi MPABUI apUPMETUUECKUX
JEHCTBUI ¢ HATYpaTbHBIMU YUCIIAMHU U AECATUYHBIMU APOOSIMH,
IIOCJIE COBMECTHOT'O aHAIN3A.

BbinoHaTs apupmeTnyeckue JACUCTBUS € JIECATHUYHBIMU
Ipo0sMHU; BBINOJHATH NPHKUAKY H OLEHKY pe3yibTara
BBIYUCIICHUH.

IIpumensiTh cBoiicTBa apudMeTHUECKUX MAECUCTBHMA JUIs
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palrOHANN3alUH BEIYMCIICHUM.

Ilpumenamep npaguno okpyznenus oecimuuuvix Opobetl, NpU
HE0OXOIMMOCTH C BU3YAJIBHOH OIMOPOH.

IIpoBoauTh HCCAEIOBAHUS CBONCTB JECATHYHBIX JIPOOEH,
ONMMpPAsICh Ha YHUCJIOBbIE SKCIEPUMEHTHl (B TOM YHCIE C
MOMOIIbIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIOKHBIC BBICKA3BIBAHUS O IPOOSX,
NPUBOAUTL  MNPHUMEPbI U  KOHTPOPUMEPHI, CTPOUTH
BbICKA3BIBAHUS U OTPUIIAHUS BBICKA3bIBAaHUH.

Pemiars npocreilivie TEKCTOBBIE  3aJaud, COJEpIkKalUe
JIpOOHBIEC TaHHBIC, U HA HAXO0JCOeHUe Yacmu Yeno2o U yeuio2o no
€20 yacmu; BBISIBJAATH UX CXOACTBA U Pa3Iuvusl.
MojaeanpoBaTh XOJ PEIICHHS 3a/ladyd C MOMOIIBI0 PUCYHKA,
cxeMmbl, Tabnuipl. Pa30upare pasinyHble pEIICHMs, 3alUCU
pEILICHHI TEKCTOBBIX 3a/1a4.

OnepupoBaTh IpOOHBIMU YHCIIAMU B PEATbHBIX KHU3HEHHBIX
CUTYaIUsX.

C nomMompb0 nexarora OLEHUBATH IOJYUYEHHBIN pe3ynbTar,
OCYHIECTBJSATh  CaMOKOHTPOJIb,  TPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OLTHOKH.

3HAKOMHUTLCS ¢ MCTOPHEN Pa3BUTHS apUPMETUKU

Harasanas
reoMeTpus.
Tena u purypsi
B IPOCTPAHCTBeE
9w

Mmnoeoepannuku. Mzo0padicenue mHoeoepannukos. Moodenu
NPOCMPAHCMBEHHBIX Meil.

IIpsamoyeonvHulti napannenenuned, kyo. Pazeépmku Kyoa u
napainnenenuneod.
O6vém Kyba, npamoy201bHO20 napaiieienuneod.

Pacno3sHaBaTh Ha 4YepTexkax, PUCYHKAX, B OKpY:KawlieMm
MHpe TPSMOYTOIBFHBIN NapaljieNienuIe]], Ky0, MHOTOTPaHHUKH,
ONHMCHIBATh, HCNOJb3yl TEPMHUHOJOTHIO, OIEHUBATH
JUHENHHBIE pa3MephI.

IIpuBoauTs NMpuMepbl 0OHEKTOB PEATHHOTO MHpPa, UMEIOIINX
(opMy MHOTOTrpaHHHUKA, MPSIMOYrOJIBHOTO MapasuleNenunena,
KyOa.

M300pazkaTh Ky0 Ha KJIeTUaTON Oymare.

Hccaenosarb CBONCTBa KyOa, IPSIMOYT'OJIBHOTO
napajiesienuIeia, MHOTOTPaHHUKOB, WCIOJIb3Yys MOJCITH TIPU
HE0O0XOAMMOCTH C HAaIPABJISAIOIIEH TOMOIIBIO.
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Pacno3naBath pa3BépTKM Kyba W TIapajiesenuieaa.
MopaeaupoBaTth Ky0 u mapajienenunea u3 Oymard U Mpovmux
MaTepHasoB, o 0opasiy.

Haxoauth u3MepeHus, BBIYMCJASATD IUJIOMIAIb MOBEPXHOCTH;
00BEM Ky0a, MPSAMOYTOILHOTO IMapajuiesienuIie/ia ¢ Oopol Ha
QITOPUTM Y4eOHBIX JCUCTBHIA, HCCJIEI0BATH 3aBHCHMOCThH
00BEma Kyba OT JITUHBI ero pedpa.

Habmonath ¥ NPOBOAUTH AHAJOTHMH MEXIy TOHATHUSIMHU
IO U 00bEMA, TIEPUMETPA 1 TIJIOIIAIN TOBEPXHOCTH.
Pacno3HaBarh MHCTHHHEIC M JIOXKHBIC BBICKA3bIBAHUSA O
MHOTOTPAaHHUKAX, NPUBOAUTH NPHUMEPbI U KOHTPIPHUMEPHI.
Pemats 3amaum U3 peanbHOM KU3HU.

IToBTOpeHune
1 00001IEHMEe
(10 4

[ToBTOpEeHUE OCHOBHBIX MOHATUH W METOAOB Kypca 5 kiacca,
0000111eHrE 3HAHUI.

BeruncasaTh 3Ha4CHMsI BEIPAXECHUM, COAEPKAIINX HATypalbHbIe
yucaa, OOBIKHOBEHHbIE M JIECATUYHbIE JApPOOH, BBINOJIHAThH
npeoOpa30BaHUs YUCEN MTPU HEOOXOJUMOCTH C HAIPaBIISAIOIICH
ITOMOIIIBIO.

BbiOupars  cmocod  cpaBHeHHMS — 4uceln,
NPUMEHATh CBOMicTBAa apuPMETUUYECKUX
panoHaIN3aui BEIYMCICHUN.
OcyuiecTBaAATh CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUN H
CaMOIIPOBEPKY PE3YJIbTAaTa BEIYUCICHUH.

Pemrate npocreiilme 3aJa4d U3 peajlbHOM  JKU3HH,
NPUMEHATh MATEMATHYECKUE 3HAHMSA Ul pELICHUs 3a1a4 U3
JPYTUX Y4eOHBIX MPEIMETOB.
Pemiars mnpocreiiiume 3agaum
CPAaBHUBATH  CHOCOOBI  pEUICHUS
panuoHAJBHBIN C1IOCO0.

BBIYHCIICHHH,
NEUCTBUMN I

pa3HbIMH
3a7a4H,

crnocodamu,
BbIOMPATH

6 kiaacc (He menee 170 u)
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Ha3Banue
pa3naesa (TemMbl)
Kypca (4uciio

OcHOBHOE coiepkaHue

OcHOBHBIE BUIBI 1€SITEJIbHOCTH 00YYAOINXCS

4acoB)
HarypanabHbie Apudmerndeckre IeHCTBUS ¢ MHOTO3HAYHBIMH HATypaTbHBIMU | BLINOIHATL apudmeTrnyeckue AelcTBUSI C MHOTO3HAYHBIMU
qyucaa yucinamMu. UYWCIIOBBIE  BBIPAKEHUS, TMOPSIAOK  JICHCTBHM, | HATYpAIbHBIMH YHCJIAMH, HAXOAUTh 3HAYEHUS YHCIIOBBIX
(30 9) UCIOJIb30BaHNE CKOOOK. OKpYyTIICHHE HATypAIbHBIX YUCEIL. BBIpKEHUH CO CKOOKaMH M 0€3 CKOOOK; BHIYMCIATH 3HAYEHHUS

Jlenutenu U KpaTHBIC YUCIIA; HAUOOIbWUL 0OWULl Oeaumeins U

HaumeHbvuilee 061/1/;96 KpamHoe.

Paznoxxenue uncia Ha IMPOCTBIC MHOXKHUTCIIN. IICJII/IMOCTL

CYMMBI 1 IPOU3BCACHU. HGHGHI/IG C OCTaTKOM.
Pemienue TeKCTOBBIX 3a7a4.

BBIPOKCHHM, COJCPIKALUX CTEIICHHU.

BbINOJHAT, NPUKHAKY M OIEHKY 3HAYCHUH YHCIOBBIX
BBIPAKECHUM, NPUMEHATh NPUEMBbI IPOBEPKU Pe3ysIbTaTa.
Hcnons3oBarh TpH  BHIYKMCICHUSX MepeMeCTUTEeIbLHOEe U
coyerarejibHOEe CBOICTBA CJIOKEHHMST W  YMHOKEHWHS,
pacnpedenumenvrHoe C60UCME0 YMHONCCHUSA OMHOCUMETbHO
Cl10JceHus, CBOMCTBA apu(PpMeTHYECKHX JIeiiCTBHIA.
HccaenoBaTth  YUCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJIUTH
YHUCJIOBBIC BKCHepI/IMCHTBI.

@®opmMyMpPOBATH  OMNpedeJeHusl JEIUTeNNs U KpPaTHOTOo,
HauOOJNBIIETO0 OOIEro MOENUTENsT W HauMEHbBIIEro oOIIero
KpaTHOTO, MPOCTOrO0 M COCTABHOTO YKCEJ; MCIOJIb30BaTh 3TH
MOHATHSI IPU PELICHUH 3a/1a4 (MPU HEOOXOJUMOCTH C OIOPOil Ha
QITOPUTM TIPABUIIA).

IIpumeHATH AJATOPUTMBI BBIYUCICHUS HAHOOJBIIErO OO0IIEro
JENUTeNs] YW HaWMEHBIIEro OOIIero KPaTHOTO [BYX YHCE,
aJ'IFOPI/ITM pa3.]'IO)KeHI/I$I qucJia Ha l'IpOCTI)Ie MHOXHUTCIIN.
HccaenoBarb cBOMCTBAa JIEIUMOCTH CYMMBI M MHPOU3BEACHUS
YHUCEN ¢ ONIOPOM HA BOIPOCHBIH IUIAH.

IIpuBoauTh, mNpUMepbI YHCET C 3aJaHHBIMH CBOWCTBaMH,
paCH03HaBaTb BepHI)le n HeBeprle yTBep)K)IeHI/ISI 0 CBOfICTBaX
Yyucell, ONMPOBEPraTh HEBEPHBIE YTBEPKIEHUS C IOMOILBIO
KOHTPIIPUMEPOB.

KoncrpyupoBarb  MaTeMaTH4ecKHe  TPeIJIOKEeHHS  C
TIOMOIIIBIO CBSI30K «U», «HIN», «ECIH..., TO...» IO 00pasiy.
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Pemath TEeKCTOBBIE 3a1a4M, BKIIOYAIOIINE TOHATHS JCIUMOCTH,
apu(pMeTHYeCKUM CIIocOO0M, HCIOJb30BaTh IEepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM HAa BOIIPOCHBIN IIJIaH.
MogaeanpoBaTh XOJ pELICHUS 3aJadd C IOMOINBIO PHUCYHKAa,
CXEMBI, TAOJIHIIEL.

[IpuBoauth, pa3zbupaTh, OLEHUBATH PAa3JMYHbIe pelIeHHs,
3allUCH  PeLIeHHH TEeKCTOBBIX 3a/a4 C HaIpaBJIOLIEH
IIOMOILBIO.

Kputndecku oneHuBaTh NMOJY4YEHHBIH Pe3y/ibTAT, HAXOAUTH
OIIMOKH, OCYIIECTBJIATH CAMOKOHTPOJIb, IPOBEPSs OTBET Ha
COOTBETCTBHE YCJIOBHIO.

Harasanan
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(7 9)

Ilepnenouxynapnule npamvle. [lapannenvuvie npsamoie.

Paccrosnue MCXKAY ABYMs TOUKAMU, OT TOUKHU OO HpﬂMOﬁ,

JUIMHA TIyTH Ha KBaJpaTHOU CEeTKe.
IIpumepul npsamuvix 6 npocmpancmee.

PacnosHaBaTh Ha uepTekax, PUCYHKax CIy4aW B3aWMHOIO
PacIoNOoKEHUS IBYX MPSAMBIX.

HN3o0paxkars ¢ MNOMOMBI0 YepPTEXKHBIX HHCTPYMEHTOB
KjeTyaroil Oymare JBe IepeceKaloluecs MpsiMble, B
NapajuieIbHbIE NPAMBIC, CTPOUTH MPSMYIO, EPIEHIUKYISIPHYIO
JTaHHOM.

IIpuBoanTh npuMepsbl napajieJIbHOCTH u
NEPIEHANKYJIAPHOCTH IIPSIMBIX B IPOCTPAHCTBE.

PacnosHaBaTh B MHOTOYTOJIBHUKAX MEPHEHIUKYISIPHBIE H
napajuleiabHele  cTOpoHbl. M300paskaTh MHOTOYTOJIBHUKH C
napansienbHbIMU, EPIEHIUKYIIPHBIMUA CTOPOHAMH 10 00pasILy.
Haxoaure paccrosiHue MEXAYy ABYMS TOYKaMH, OT TOYKH [0
NpsIMOM, JUIMHY IYTM Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
HCTIONB3YS ITU(POBBIE PECYPCHI.

Apoon
(32 9)

OObIkHOBEHHast  ApoOb, OCHOBHOE  CBOMCTBO

cokpainenue qpodeit. CpaBHEHHE U YIOPSI0YUBaHUE JIPOOEH.

JlecsiTuuHble APOOU U METPUYECKasi CUCTEMA MEp.

1pobw,

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMHU

ACCATUYHBIMHU )Ip06$IMI/I .

u

CpaBHUBATH U YNOPSIA0YUBATH JIpOOH, BHIOUPATH CIIOCOO
CpaBHEHUs Jpobeit.

IpeacraBasATh JecsATUYHbIE IpoOUW B BHUJE OOBIKHOBEHHBIX
npo0eit 1 OOBIKHOBEHHBIE B BHJE JCCATUYHBIX, MCMOJIB30BATh
JKBHBAJIEHTHbIE TPEACTABJEHHN JPOOHBIX YHCEN TpPH HUX
CpaBHEHHH, NPH BBIYUCICHUAX (IPU HEOOXOAUMOCTH C
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OtHomenue. JleaeHue B JaHHOM OTHOIICHUU. Macuimao,
MPOTOPIIHSI.

[Tonsitue nponeHTa. BeruucieHnue mnpoueHTa OT BEIWYUHBI U
BEJIMYMHBI 110 €€ MPOLICHTY.

Pemennie TekCTOBBIX 33724, COAEPKAIIMX APOOU U POLEHTHI.
[IpakTuueckas pabora «OTHOIIEHHE JJIMHBI OKPYKHOCTH K €€
TUAMETPY».

HaIPaBJISIOLIEH TOMOIIBIO).

Hcnonb3oBath JecATUYHBIE JpoOM TMpU MpeoOpa3zoBaHUU
BEJINYUH B METPUYECKON CUCTEME MED.

BoinoaHsaTs apudmMeTnyeckue a1eicTBHsI ¢ OOBIKHOBEHHBIMU U
JECSITUYHBIMU TPOOSMHU.

BbruncasaTs 3HauCHUs BBIpAXCHHUI, COJIeprKaIINX
OOBIKHOBEHHBIE M JIECATUYHBIE  JpOOH,  BBIMOJHSATDH
npeoOpa3oBanusi JpoOel, BBLIOMPATH CHOCO0, NPUMEHSTH
cBoiicTBa apupMETHYECKUX JEHCTBUN IS paloOHaTH3aIIH
BBIYMCIICHHI.

CocTaBasiTb OTHOLIEHUS U MPONOPLUHU, HAXOAUTH OTHOLICHHE
BEJIMYHMH, JICIUTh BETMUMHY B JAHHOM OTHOIIICHUHU.

HaxoauTh J’KCHepUMEHTAJBHBIM MYTEM OTHOIICHUE JIMHBI
OKpYXXHOCTH K €€ nuamerpy (mpu HEOoOXOIUMOCTU C
HaIpPaBJISAOLIEH TTOMOIIIBIO).

Haxoautp Macmral 1iaHa, KapThl UM BBIUUCIATH PACCTOSIHHUS,
UCTIONB3YS MacIlTad ¢ OMOpoil Ha aNTOPUTM YUeOHBIX ACHCTBUIA.
OO0BACHATH, YTO TAKOE MPOIICHT, YIOTPEOISITH 000POTHI PEUHU CO
CIIOBOM «IIPOIICHT». BbIpamaTh MPOLIEHTHI B IpO0SX U ApoOH B
MPOLIEHTAaX, OTHOIIEHUE IBYX BEJINYMH B IIPOLICHTAX.
BbIuncasaTh IPOIEHT OT YKCIa ¥ YKUCIIO 110 €r0 MPOIICHTY.
OxpyrasTe 1poOH U MPOLEHTHI, HAXOAUTh MPHUOIMKEHUS YHCET
IIpY HEOOXOIMMOCTH € UCIOIb30BaHUEM BU3YyalbHOU OMOPBHI.
Pemiate 3agayM Ha 4YacTH, TMPOIEHTHI, MPOMOPLUU, Ha
HaxOoXAeHHUEe Ipoou (MPOIEHTA) OT BEIUYUHBI U BEJTHUUHBI 110 €€
npobu (TpoleHTy), npodu (MpOIeHTa), KOTOPBIM COCTaBIISET
olHa BenuuuHa oT Apyroil. IlpmBoauth, pa3dupars,
OLIeHMBAThH PA3JINYHBIE PEIICHHUS, 3alHCH PEUICHUH TEeKCTOBBIX
3aJa4 MpU HEOOXOMMOCTH C HANPABJISIOIIEH TTOMOIIBIO.
HN3Baekary wuHpopManMo ©3 TAOMUI] UM JUArpamw,
WHTEPIPETUPOBATH TabJINYHbIE JTaHHbIE, OTIpEeIeIATh
HauOOJbIIIee U HAUMEHBIIIEE U3 MPEACTABICHHBIX JTaHHBIX.
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Harasignas
reoMeTpus.
CummMmertpus
(6w

Ocesasn cummempus. Llenmpanvnas cummempus.

Ilocmpoenue cummempuyHwvlx guayp.
Cummempus 6 npocmpancmae.

Pacno3naBaTh Ha 4epTekax U M300pakeHUSX, H300pakaTh OT
PYKH, CTPOMTB C IIOMOIIBIO MHCTPYMEHTOB (QUrypy (OTpe3oK,
JOMaHyl0, TPEYrOJbHUK, MPSIMOYIOJbHUK, OKPYKHOCTB),
CUMMETPUYHYIO JAaHHOM OTHOCUTEIbHO MPSAMOH, TOYKH C
HaIIpaBJAOIIECH IOMOILIBIO.

HaxoauTh npuMepsl CUMMETPUU B OKPYXKAIOIIEM MUPE.
MopeaupoBarb u3 Oymaru 1aBe (QUIypbl, CHMMETPUYHBIC
OTHOCUTEJIBHO IpPsIMOM; KOHCTPYHPOBATb TI'€OMETPUUYECKUE
KOH(HTYpaInu, UCIOJb3Ysl CBOWCTBO CHMMETPUH, B TOM YHCIIE C
IOMOILBIO IU(POBBIX PECYPCOB € OMOPON HA AITOPUTM YUEOHBIX
JEUCTBHM.

Beipaxkenus
¢ OykBamMu
(6 )

[TpumeneHne OyKB AJIS 3aIMCH MAaTEMAaTHICCKUX BBIPAXKCHUH U
MPEIIOKEHUN.  Bykeenuvie  @blpajiceHuss U YUCLOBbLE
NnooOCmManoeKu.

BykBeHHBIE paBeHCTBA, HAXOXKICHNE HEU3BECTHOTO KOMITOHEHTA.
DOpMyIIBL.

HUcnoab3oBath OYKBBI i1 0003HAUEHUS] YHUCEN, MPU 3aAMKUCH
MATEeMATHYECKUX  YTBEP)KICHHM, COCTaBIATh  OyKBEHHBIC
BBIPAXKCHHUSI 110 YCIIOBUIO 33Ja4H.

HccaenoBatb  HECIOXHBIE  YHUCJIOBBIE  3aKOHOMEPHOCTH,
UCTIONE30BaTh OYKBBI JIsI UX 3QITHCH.

BbIyucasaTh 4uCIOBOE 3HAUYEHHWE OYKBEHHOTO BBIPAXKEHUS TPHU
3aJlaHHBIX 3HAYeHMSIX OYKB C ONOpPOM Ha aJIrOpUTM Y4eOHBIX
JIEHCTBUH.

3anucbIBaTh dopmy.ni: nepuMeTpa i IIOIIA
NpsIMOYTOJIbHMKA, KBaJpaTa; UIMHBI OKPYKHOCTH, IUIOLIAAH
Kpyra; BHINOJHATH BBIYMCJIEHUS 110 STUM (opMyiam.
CocraBiasaTs (GOpMYJIbI, BBIPXAIONINE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHHUE; II€Ha, KOJUYECTBO,
CTOMMOCTH; TMPOU3BOAUTEIBHOCTh, BpeMs, OOBEM pabOTHI;
BBITIONTHSATH BBIYUCIICHUS IO 3TUM (opMyam.

HaxoauTh  HEM3BECTHBIH  KOMIIOHEHT  apU(PMETHUECKOTO
JIeHCTBHS.

Harasagnas
reoMeTpus.
Durypsl

YeThIpEXYTroyIbHUK, IpUMEPHI YETBIPEX YT OJIbBHUKOB.
[IpssMoyronbHUK, KBajapaT: CBOWMCTBA CTOPOH,  YIJIOB,
UaroHaJIe.

MN300paxkars, Ha HEIMHOBAHHOW M KieT4aroil Oymare c
HCIIOJIb30BaHUEM YepTEKHBIX MHCTPYMEHTOB
YETBIPEXYTOJIBHUKH C 3aJaHHBIMU CBOMCTBAMU: C
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HA IIOCKOCTH
(14 v)

N3mepenue yrioB. Buasl TpeyrojibHUKOB.

Ilepumerp MHOroyrossHuka. IDmomans

¢buryper. Dopmyssl

nepuMeTpa U IUIOHIANU MpsMoyrojbHuka. I[lpubnmxénHoe

M3MEpEeHue IIomaan Guryp.

Ipaxmuueckas paboma «lLnowaos kpyaay.

napajuieIbHbIMH, MEPIEHAUKYISIPHBIMHA, PaBHBIMU CTOPOHAMH,
OpsIMBIMU ~ yIJIaMU W JAp., PAaBHOOEIPEHHBIN TPEyrojbHUK.
[penaarars u 00CyXKIaTh CNOCO0bI, AJITOPUTMBI TTOCTPOCHUSI.
HccnenoBarb,  uCHONB3ysSs  OKCIEPUMEHT,  HaOJIOJIEHUE,
MOJICTMPOBAHKUE, CBOMCTBA  NIPSMOYTOJbHHMKA,  KBajpara,
pa30uBaTh Ha TPEYTOJILHUKYU C OMIOPO HA BOIIPOCHBIH IJIaH.
O00CHOBBIBATDH, ONPOBEPraTh C MOMOIIBI0O KOHTPIPUMEPOB
YTBEPXKJICHHUSI O MPSMOYrOJIbHUKE, KBaJpare, PAacno3HABATh
BEPHBIEC U HEBEPHBIE YTBEPKICHHUS.

HN3mepaATH M CTPOUTH C MOMOIIBIO TPAHCIIOPTUPA YTIJIbI, B TOM
YUCJI€ B MHOTOYIOJIbHHKE, CPABHHBATH YIJIbl; PacO3HABATH
OCTpBIE, MIPSIMBIE, TYIbIE, Pa3BEPHYTHIC YTJIbI.

Pacno3naBathb, H300paxaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIH,
TYNOYTOJIbHBIH, paBHOOEAPEHHBIIA, PaBHOCTOPOHHHMIA
TPEYroJIbHUKUA (MpU  HEOOXOAMMOCTH C  HCIOJb30BaHUEM
BU3YaJIbHON ONOPBHI).

BouruucasTs nepuMeTp MHOTOYTOJIbHHKA, IJI0ILAb
MHOTOYTOJIbHUKA pa30MeHNEM Ha MPSMOYTOJIbHUKH, Ha PaBHBIC
(burypsl, UCMONIB30BATh METPUUYECKUE EAMHUIIBI U3MEPEHUS
JUTMHBI U TIJIOMIAIU C OTIOPON Ha aJTOPUTM yUEOHBIX JACHCTBUH.
Hcnoab3oBaTh NpUOINKEHHOE M3MEPEeHHe UIMH U IUIOMIaIen
Ha KjeTdyaroil Oymare, NpUOMIKEHHOE U3MEPEHUE TITUHBI
OKPY>KHOCTH, TUIOLIaJAHN Kpyra.

IMono:xuTEeILHBIE M
OTpULATEIbHbIC
qucJaa

(40 u)

Lenbie qyuca. Mooyne yucna,

ceomempudecKka

unmepnpemayus Mooyis. Hucnosvle npomexcymxu.

IlonoxurenpHBIE | OTpULATCIIbHBIC

yucna. CpaBHeHHE

TMOJIOKUTCIIBHBIX U OTPULATCIIbHBIX YHUCCIIL. ApI/I(I)MCTI/I‘-IeCKI/IC
)I@flCTBI/IfI C IOJIOKUTCIIbHBIMU U OTPULATCIIBHBIMU YN CJIaMU.

Pemrenue TeKCTOBEIX 3al1a4.

IIpuBoauTs, NpHUMepPbI HUCIOJB30BAHUS B pEATbHOU >KU3HU
MIOJIOKUTEIBHBIX ¥ OTPULIATEIbHBIX YHCE.

HN3o06paxkars 11enble yKcia, MOJI0KUTEIbHbIE U OTpPUIIATEIbHbIE
yyclia TOYKaMU Ha YUCIIOBOW MPSIMOM, MCMOJb30BaTh YHCIOBYIO
MPSIMYIO JUIsl CPAaBHEHUS YHCEl.

IIpuMeHsiTH TNPaBWJIA CpPAaBHEHMS, YNOPAJ0YMBATH IlEIble
qucia; HAX00Umb MOOYlb YUCIA.

®opMy.THpPOBATH NPABUJIA BEIUUCICHHS C MTOJIOKUTEIBHBIMU U
OTPHLIATEILHBIMU YHCIAMH, HAXOJAMTh 3HAYEHHUS] YUCIIOBBIX
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BBIPAXKEHHUI, COJIeprKaIlnX IEUCTBUS
C TOJOXHUTEIbHBIMU M OTPHUIATEIBHBIMU YHCIAMU IPH
HEO0OXOIMMOCTH C OMOPOH Ha aITOPUTM IPABHIIA.
IlpuMeHsATH CBOMCTBA CJIOXKEHUSA U  YMHOXCHHS
peoOpa3oBaHUs CyMM U NMPOU3BEACHHIA.

IS

IIpeacrasiienue [IpsMoyronpHass cucremMa KOOpPAMHAT HA  IUIOCKOCTU. | OOBACHATh W WLIKCTPUPOBATH TOHATHE IPSIMOYTOJIHHOM
JaHHBIX Koopaunatsl ToukH Ha MIIOCKOCTH, a0CLIMCCa U OpJIMHATA. CHUCTEMBbl ~ KOOpJMHAT  HA  IUIOCKOCTH,  HCIOJIb30BaTh
(6 u) CTonGuaThie ¥ KPYroBbIE JUATPAMMBL. TEPMUHOJIOTHIO; CTPOUTHh Ha KOOPAMHATHOM MIOCKOCTU TOYKHU U
[IpaxTnueckas padora «IlocTpoenue nuarpammy. urypsl 10 3a1@HHBIM KOOPIWHATAM, HAXOAMTH KOOPIWHATHI
Pemenne  TEeKCTOBBIX  3a4ay,  COAEpXallUX  JaHHbIe, | TOUCK.
MpEeACTABICHHBIC B TAOIHIIAX U HA JUarpaMMax. Yurare cTos04arsie u KpyroBbIC AnarpamMmmal;
HHTEPNPETHPOBATH JIAHHBIC; CTPOUTH CTOJIOYATHIC TUATPAMMBI.
Hcnonb3oBath HH(pOPMANNIO, MPEICTABICHHYIO B Ta0NHIIaX,
Ha JWarpaMmax JJis pPEIIeHHUs] TEeKCTOBBIX 3aJad U 3a1ad u3
peaIbHOM KU3HU.
Harnsanas IpsamoyzeonvHulli napannenenuneo, Kyo, npusma, nupamuoa, |PacnosHaBaTh Ha 4yepTexax, pUCYHKaX, OMUCBIBATH IMPAMHULY,
reoMeTpusi. KOHyC,  yuiunop, wap u  cgepa.  Hzo00padicenue|pu3My, UWINHAP, KOHYC, IIap, H300paskaTh UX OT PYKH,
Durypsl NpoOCMPaHCMEEeHHbLX Queyp. Ipumepwi pa3eeEpmox | MOAEJIUPOBAThL U3 OyMaru, IUIACTUIIMHA, MPOBOJIOKH H JIp. C
B IIPOCTPAHCTBE MHO202PAHHUKO8, YUTUHOPA U KOHYCA. Hanpapisioneid nomoribio. [IpuBoauTh NMpuMepbl 00HEKTOB
(9 u) Hpaxmuuecxas paboma «Cozdanue Modeneii | OKPYKAIOIIETO MUPa, MMEIOIMX (POPMBI HA3BaHHBIX TEIL.

NPOCMPAHCMBEHHBIX PU2yp».
Ionsamue 06véma, eounuysl usmeperus oovéma. Oo6vém
NpAMOY20JIbHO20 napaiieienunedd, Kyoa, hopmynvt 00véma.

Hcnonb3oBaTh TEPMHHOJIOTHIO: BEpIIMHA, pPeOpO,
OCHOBaHME, BBICOTA, PaINyC U TUAMETP, Pa3BEPTKA.
HN3yuarthb, UCMoONb3ysl SKCIEPUMEHT, HAONIOJACHHUE, U3MEpEHue,
MOJIEJIMPOBAaHKE, B TOM YHCIE KOMIBIOTEPHOE, U ONMHUCHIBATH
CBOICTBA HAa3BaHHBIX TEJl, BHIABJIATH CXOACTBA M Pa3jiM4HA:
MEXIy TUPAMHUAON U MPU3MOM; MEXy HUIUHIAPOM, KOHYCOM U
IapPOM.

Pacno3naBath pa3BEPTKH Mapajuiesienunena, Kyba, MPHU3MBI,
MUpPaMU/JIbl, KOHYCA, [IWINHAPA; KOHCTPYHPOBATH JAHHBIE Tella
U3 pa3BEPTOK, CO3/1aBaTh MX MOJEIU C HampaBisoLen
MTOMOMUIBIO.

IpaHb,
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Co3naBath MOJeJH TPOCTPAHCTBEHHBIX Guryp (u3 Oymarw,
IIPOBOJIOKH, TJIACTUIIMHA U JIP.) C OMIOPON Ha aIrOPUTM YUeOHBIX
JEUCTBUU.

HN3mepsaTs Ha Moaeasix: UIMHBI pEOEP MHOTOTPAHHHUKOB,
TUaMeTp Imapa.

Boiunciaats mno  ¢opmynam: 00bEM  IPAMOYTOJBHOIO
napajuiefienuneaa, Kyoa; HCIONBb30BaTh CIUHHIBI U3MEPCHHS
00bEMa; BBIYUCIATH OOBEMBI TEJ, COCTaBICHHBIX M3 KYOOB,
napajuIeIeIUIC/IOB; peliaTh 3aa4i C PCATbHBIMH JTAHHBIMH C
OTOPOH Ha CIIPaBOYHYIO WH(OMAIIHIO.

IToBTOpEHME,
00001IEHME,
cucTeMaTH3anus

(20 u)

HOBTOpeHI/Ie OCHOBHBLIX HNOHSATHM U METOJOB KypCOB 5u6

KJIACCOB, 0000IIIEHNE U CUCTEMAaTH3aIis 3HAaHUH.

BopIuucasTh 3HaY€HUS BBIPAKEHUN, COJEPKALLMX HATYpAJIbHBIE,
Lenble, IOJIOKUTENbHBIE W OTPULATENbHBIE  YHCIIA,
OOBIKHOBEHHBIE U JeciITHYHble  Jpo0w, BBIIIOJIHSTh
npeoOpa3oBaHusl YUCEN U BBIPAKEHUN MPU HEOOXOIUMOCTU C
HaIPaBJISAOLIEH TOMOIIBIO.

Be10upaTs c110c006 cpaBHEHUS YKCENl, BBIYNCICHUN, IPUMEHSATH
cBoiicTBa aprudMETUUECKUX JCUCTBUN ISl pallMOHATU3AINN
BBIYUCIICHHI.

PemaTe npocreiinye 3a1a4u U3 pealbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA JUI DELICHHs 3a1ad W3 JPYTHX
IIPEIMETOB.

Pemath npocreiimme 3a1a4u pa3HbIMH CIIOCO0aMU.
OcymecTBIATh CAMOKOHTPOJIb BBINOIHIEMBIX ACUCTBUH H
CaMOIIPOBEPKY pe3yJIbTaTa BEIYUCICHUN.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJIT'EBPA» (110 'OAAM OBYYEHMUA)
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7 kaacc (He menee 102 )

Ha3zpanue
pa3naesa (TemMbl)
Kypca (4uciio

OcHOBHOE coepkaHue

OcHOBHBIE BUIBI 1€SITEJIbHOCTH 00YYAOIINXCS

4acoB)
Yucna u [ToHsiTHE pallMOHATILHOTO YHKCIIA. CucreMaTH3UPOBATH U 000TraATH 3HAHUS 00 OOBIKHOBCHHBIX
BbIYUCJICHUS. ApudmeTndecknue IEHCTBUS C PAIIMOHATBHBIMU YHCIIAMHU. U JCCATUYHBIX TPOOSX.
PanmonanbHbie CpaBHeHMe, ynops1I0YMBaHUE PALIMOHAIBHBIX YHUCET. CpaBHUBATH M YHOPAA0YUBATH APOOM, peoOpa3oBbIBas MpU
ymucaa Crenenb ¢ HaTypalbHBIM [10Ka3aTEJIEM. HEOOXOAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHEIE,
(25 9) Perrenne OCHOBHBIX 3aj7a4 Ha JAPOOH, MPOIEHTHI U3 PeabHON | OOBIKHOBEHHBIE B JIECATHYHBIC, B YACTHOCTH B OECKOHEYHYIO

MPaKTUKH.
[Ipu3Haku  ACIMMOCTH,  Pa3JI0KEHUS
HATypaJbHbIX YUCEN.
Peanbubie 3aBHUCHUMOCTH. IIpsimas
MPOMOPIMOHATBHOCTH.

Ha MHOKHNTCIIN

u obOpaTHast

JECATUYHYIO JIpOOb.

IIpumenssiTb  pasHooOpa3Hble  CcHOCOOBI W NPUEMBI
BbIYHCJICHUS] 3HAYEHUH IPOOHBIX BBIPAMKeHMI, COIEpIKaALIUX
OOBIKHOBEHHBIE U  JECATUYHbIE JApOOM: 3aMEHATb HpHU
HEOOXOMMOCTH  JECATUYHYIO  ApoOb  OOBIKHOBEHHOW U
OOBIKHOBEHHYIO J€CATUYHOM, MPUBOJUTH BhIpaXeHHE K (opme,
Haubosnee yHOOHOM [UIsl  BBIYMCICHHWM, NpeoOpa3oBbIBAThH
JIpOOHBIE BBIPAXKEHHUS HA YMHOXEHHME M JIeJICHUE JECSITUYHBIX
npobeil Kk AeCTBUSIM ¢ IeJbIMU YUclIaMu (TIpU HEOOXOAUMOCTH C
HalpaBJIAOLIEH TOMOIIBIO).

IIpuBoauTh uYMcI0BbIe U OyKBeHHbIe NPUMePbI CTENEHU C
HaTypaJbHbIM IOKa3aTeneM, OOBSCHSS 3HAYeHHUsS OCHOBAHMUS
CTENEHM U IO0Ka3aTessl CTENEeHH, HaXOAUTh 3HAUEHUs CTEleHen

Buaa a"' (a — mro6oe palroHaNbHOE YUCI0, N — HAaTypalbHOE
YHUCJI0) C ONOPOH HA CIIPABOYHYIO HH(POPMAIIHIO.

[lonumare cMbIca 3anucH OOJBIIMX YHCEJ € NMOMOLIbLIO

AeCATHUYHBIX Apoleil u cTeneHeil ynciaa 10, npuMeHsaTs UX B

peajJibHbIX CUTYalHsX.

IIpuMeHATH TPU3HAKK ACITUMOCTH, PA3JI0KEHHS HA MHOXKHUTEIN
HaTypaJIbHBIX YHCETI.

PemaTs npocreiimme 3a1a4u Ha 4aCTH, IPOLIEHTHI, TPOIIOPLUH,
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Ha HaXOXKJeHHE IpoOH (IIPOLIEHTA) OT BEJIMYUHBI U BEJIMYUHBI 10
e€ npobu (TpoleHTy), Apodu (MpoIeHTa), KOTOPBIM COCTaBIISIET
olHa BenuuuHa oT Apyroil. IlpmBoguth, pa3déupars,
OlIeHMBAThH PA3JINYHbIC PEIICHUS, 3alHCH PELICHUH TEKCTOBBIX
3a1ad.

Pacno3HaBaTh U 00BACHATH, ONTUPASCH HA ONPEACICHUS, IPSMO
IPONOPLUOHATILHBIC u o0OpaTHO MPOIMOPLUOHAIILHBIE
3aBHCUMOCTH MEXy BEIMUYMHAMU; NPUBOAUTH MPUMeEPHI 3TUX
3aBUCHMOCTENl M3 pealbHOr0 MHUpaA, M3 JAPYIrUX YUeOHBIX

IPEIMETOB.
Pemare mpocreiilive NpakTHKO-OPHEHTHPOBAHHbIE 3a1a4M
Ha  JapodW, TPOUEHTbl, MNpPSAMYIl0 W  OOpaTHYIO

NPONOPIHOHATBHOCTH, HPONOPLMH.

Auaredpanueckue

BbIPAKEHHsI
(27 v)

bykBeHHbIe BeIpakeHus. [lepeMenHsle. [[onycTrMble 3HaYEHUS
nepeMeHHbIX. POpMyIIbI.

[IpeoOpa3oBanre OYKBEHHBIX BBIPaKEHUH, paCKPbITHE CKOOOK
U TIPUBEJICHUE MTOJ00HBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJbHBIM ITOKa3aTeIeM.
MHoOrouneHsl. Cnoxenue, BBIYUTAHUE, YMHOKEHUE
MHOrowieHoB.  DopMysbl  COKpAaIIEHHOTO  YMHOXKCHHSI.
PasnosxeHrne MHOTOWIEHOB Ha MHOKHUTEIIH.

OBaagern Ha 0a3oBoM ypoBHe anredpanyeckoil
TEPMUHOJIOTUEN W CHMBOJIMKOW, NPHMEHATH €€ B Ipolecce
OCBOEHUS yueOHOr0o MaTepuara.

Haxoauthb 3HaueHus: OyKBEHHBIX BBHIPAKEHUI MPU 3aJaHHBIX
3Ha4YeHUAX OYKB; BBIIIOJIHATH BEIUMCIEHUS IO (hopMyIaMm.
BoinosHATH npeoOpa3zoBaHus 1IEJI0T0 BBIPAXKEHHUSI B MHOIOWIEH
NPUBEJCHNUEM MOI00HBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbInmOJIHATL YMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH U
MHOTO4JIeHa Ha MHOTOYJICH, PUMEHATh (OpPMYJIbl KBajipara
CYMMBI U KBaJIpaTa pa3HOCTH C ONIOPOW Ha CIIPABOYHYIO
nH(pOpMaIIHIO.

OcyuiecTBAATH Pa3oKeHNE MHOTOWIEHOB HA MHOXKHUTENH
HyTeM BBIHECEHUS 3a CKOOKH O6H.[€FO MHOXUTECIA, IPUMCHCHUA
GopMyiBl  PAa3sHOCTH  KBaJpaToB, (HOPMyNT  COKpPaIIEHHOIO
YMHOKEHUS C OMOPO Ha CIIPAaBOYHYIO HH(OPMAIIHIO.
IIpumensith 1peoOpa3oBaHWE MHOTOWICHOB [UIS pPELICHHUs
pa3sIMYHBIX 3aa4 M3 MAaTEMaTUKH, CMEKHBIX INPEAMETOB, W3
peaIbHOM MPAKTUKH.

3HAKOMHTBCS € HCTOPHeEH Pa3BUTUSI MATEMATUKH.
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YpaBHeHus
U HepaBeHCTBAa
(20 v)

VYpaBHenue, npaBuiia npeoOpa3oBaHus
PaBHOCUIILHOCTb YPaBHEHHIA.
JIuHeitHOE ypaBHEHUE C OJTHOM IEPEMEHHOM

ypaBHEHUS,

MepEMEHHOM, pelieHue JIMHEHHbBIX ypaBHeHUH. Pemenue 3anau

C IOMOUIBIO YPAaBHEHUH.

Jluneiinoe ypasHenue c 08yMs NepemMeHHbIMU U €20 2paduk.
Cucrema 1ByX JUHEHHBIX YpaBHEHUMH C JIBYMS IEPEMEHHBIMH.
Pemenne cuctem ypaBHEHHIl CIOCOOOM TMOJACTAaHOBKU U

CIIOCOOOM CIIOKEHUS.

Pemarsb nuHeitHOE ypaBHEHHE ¢ OJHOM MEPEMEHHON, MPUMEH A
NpaBUJIa [epexoia OT UCXOHOTIO YPABHEHUS K PABHOCHIBHOMY
emy 6ozee nmpoctoro Buja. [IpoBepsATS, SBIISETCS I KOHKPETHOE
YHUCJIO0 KOPHEM ypaBHEHUS.

IlopOupars mpuMepbl map 4YHUCEN, SBISAIOLIUXCS PELICHUEM
JIMHEHHOTO YPAaBHEHUS C ABYMsI [IEPEMEHHBIMH.

CTpouth B KOOPAMHATHOM IIJIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHHS C JBYMs IEPEMEHHBIMH (TP HEOOXOIUMOCTH C
UCIIOJIb30BAaHUEM CMBICIIOBOM OMOPBI); MOJB3YACH Ipadukom,
NPUBOAUTH NIPUMePHI PEIICHUS YPABHEHHUS.

HaxoauTs peuieHue CUCTEMBl IBYX JIMHEHWHBIX YPAaBHEHHUU C
JIBYMSI IEPEMEHHBIMH C OITOPO Ha alTOPUTM y4eOHBIX NEHCTBUI.
CocTaBJITh M pemiaTh YPABHEHUE WUJIM CUCTEMY YPaBHEHUH IO
YCIIOBHIO 3aJa4¥, WHTEPIPETHPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1aud TIOJIYYEHHBIH pE3yJbTaT C ONOpPOd Ha
BOIIPOCHBIN IIJIaH.

Koopannarsl
U rpaguku.
DOyHKIUHA
(24 )

Koopaunara Touku Ha npsiMoil. YncI0BbIE TPOMEXKYTKH.
PaccrosiHre Mexy 1ByMs TOYKaMHU KOOPAUHATHOU NPSAMOU
[IpssMoyronbHas cucteMa KOOpAUHAT HA IJIOCKOCTH. [Ipumepst
rpaduKoB, 3aJaHHBIX (hopMynaMu. UTeHue rpaKoB peaqbHbIX

3aBUCUMOCTEI.

ITonarue ¢ynkuuu. I'paduk ¢ynkuun. CBoiicTBa (GyHKUIHUH.

Jluneitnass  gynkuus. Iloctpoenue rpaduxa

byukimu. I'paduk dyukipm y = KX + b.

JIMHENHON

H3o06paxkars Ha KOOPJMHATHON IpsAMON TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH,
MHTEpBaJIbl; 3alMCHIBATh UX Ha alre0panyecKkoM s3bIKe.
OrMeyaTh B KOOPAMHATHOM IUVIOCKOCTH TOYKH IO 33JaHHBIM
KOOpJMHATaM; CTPOUTh TI'pa(UKH HECIOXXHBIX 3aBUCUMOCTEH,
3aJlaHHBIX (opMyJaMH, B TOM YHUCJIE C MOMOIIBIO LU(POBBIX
nabopaTopuid.

IIpumeHsiTh, M3y4aTh NpPeMMYLIECTBA, MHTEPNPETHPOBATH
rpaduyeckuii cnocod MpeACcTaBIeHUs U aHAIN3a pa3HO00pa3Ho
KHU3HEHHOM nH(popManuu.

OcBauBaTtb Ha 6a30BOM YPOBHE MOHATHE (YHKIIUH, OBJIAJeBATh
(YHKIIMOHATBHOW TEPMHUHOIOTHEH.

Pacno3naBaTh JmHeliHy0 ¢yHKiuoo Y = KX + b, omuchiBaTh
e€ cBOICTBa B 3aBUCUMOCTH OT 3HaueHUH K03 uimeHToB K u b
(pu HEOOXOUMOCTH C OMOPOI Ha ANTOPUTM MPaABUIIA).
Crpoursb rpaduku uHeliHON QyHKmU, QyHKIMU Y = KX + b
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Hcnoab3oBaTh nu¢poBbIe pecypcesbl sl IOCTPOEHUS IpauKoB
(OYHKIMI ¥ ©3y4eHUs KX CBOWCTB.

[IpuBOIUTE pUMEPHI JIMHEWHBIX 3aBUCHUMOCTEN B PEaIbHBIX
Ipoueccax U siBJICHUSIX.

IloBTOpPEHME

H 00001IeHHE
(6 9)

[ToBTOpEeHNE OCHOBHBIX MOHATUM M METOJOB Kypca / Kiacca,

000011IeHNE 3HAHUI.

BbiOuparh, mnNpUMEHSATH CHOCOOBI  CPAaBHEHHUS  YUCEIl,
BBIUMCIICHUH,  TpeoOpa3oBaHU  BBIPAKEHHWH,  peIICHUs
ypaBHEHHI IPU HEOOXOAUMOCTH C HAMPABJISIONIECH TOMOIIBIO.
OcymecTBaATh CAMOKOHTPOJIb BBINOIHIEMBIX ACUCTBUH U
CaMOIPOBEpPKY pe3ysbTaTa BBIYMCICHHUH, IpeoOpa3oBaHUH,
IIOCTPOEHUM.

Pemathb npocreiimme 3a1a4u U3 peajbHON KU3HU, IPUMEHSATH
MaTeMaTH4YeCKHe 3HAHUSl U1 pPELIeHUs 3anad U3 APYTrux
IIPEIMETOB.

Pemats mpocreiiline TeKCTOBble 3aJ1a4HM, CPaBHUBATh,
BBIOHPATH CIIOCOOBI PEIICHUS 3a/1a4H.

8 kanacc (He menee 102 )

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOe coepxaHue

OcHOBHBIE BU/IbI 1€ATEJILHOCTH 00y4al0IINXCS

4acoB)
Yucna u KBanpatHsiit kopeHb u3 uucna. [lousmue 06 uppayuonaivhom | @opmMyanpoBaTh onpenaeaeHue KBaIpaTHOTO KOPHS W3 YHCIIA,
BBIYHCJICHHS. uycne. [{ecamuunvie nPUOIUINCEHUS UPPAYUOHATLHBIX YUCEL. apu(METHIECKOTO KBAJIPATHOTO KOPHS TPH HEOOXOIUMOCTH C
KBanparubie Jeticmeumenvuvle yucna. Cpagrnenue 0eticmeumeibHulX 4ucei. | BU3yalbHON OIOpOil.

KOPHU

Apudmerndeckuil KBapaTHbII KOPEHb.

HpI/IMeHﬂTb OIICpaluIO U3BJICHCHUA KBAAPATHOI'O KOPHSA U3
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(15 q9) VYpaBHeHUe BHU1A X = a. YuCa, HCMOJb3Ysl TPH HEOOXOAMMOCTH KAJIbKYJISITOP.
CaoiicTBa apuQpMeTHYECKUX KBaJpPaTHBIX KOpHel. | OueHMBATh  KBaJgpaTHble KOPHM  LEJIbIMU  4YHUCIAMH U
[IpeoOpa3oBaHre  YHCIOBBIX  BBIPAKEHUH,  COICPKAIIUX | JCCITHUYHBIMH IPOOSMHU.
KBaJpaTHbIEC KOPHHU. CpaBHUBATh W  yNOPSAOYHUBATH  pAlMOHAIbHBIE U
UPPALMOHAIBHBIE YNCIIA, 3alIUCAHHBIE C ITOMOILBIO KBaJIpPaTHBIX
KOpHEW pu He0OXOIUMOCTH C HAIIPABJISIIOIIECH TOMOMIBIO.
HccnenoBars ypaBHEHHE x2 = a, HaXOAWTb TOYHBIE U
npuOIKEHHBIE KOpHU TTpu & > 0.
HcciaenoBarb CBOMCTBA  KBAJPATHBIX KOpPHEH, IIPOBOISA
YHUCJIOBBIE SKCIEPUMEHTBI C HCIOJIB30BAHUEM KaJbKYJISATOpA
(KoMIIBIOTEDPA).
IIpumensiTh cBoOiicTBa apuMeTHYECKHX KOPHeH st
npeodpa3oBaHUs BbIPAKEHUI.
BbInoHATL mpocTeiiliMe mnpeodpa3oBaHMsl BBIPAKCHUM,
coJepXkalluX KBaJpaTHble KOpHU. BbIpakaTb nepeMeHHbIE W3
TEOMETPHUYECKUX U QU3HYECKUX (DOPMYIT ITpH HEOOXOTUMOCTH C
OIOpO Ha ITPaBUJIO.
BpIyucasaTh 3Ha4YeHHMs BBIPAKECHUM, COAEPIKAINX KBaJpPaTHbHIE
KOPHH, UCHIOJIb3YsI IPU HEOOXOAMMOCTH KaJIbKYJISATOP.
HUcnonb3oBath B XOA€ pelIeHUs 3a7ad  dJIEeMEHTapHbIE
NPEJCTaBICHUS, CBS3aHHBIE C NPUOMDKEHHBIMUA 3HAYCHUSIMU
BEJIUYMH.
3HaKOMUTBCA C UCTOPUEN PA3BUTHSA MATEMATHKH.
Yucna u Crenensb ¢ 1enbM nokaszareneM. CTaHnapTHas 3anuch yucia. | PopMyJaupoBaTh onpeaeeHne CTEIICHU C [EeTbIM MoKa3aTeaeM
BbIYHCJIEHHSI. Pa3mepbl 00bEKTOB OKpYXKArOMIETO MUpa (OT dJIEMEHTAPHBIX (pu HEOOXOAMMOCTH 1O BU3YAJILHOM OTIOpE).
Crenennb YacTHUIl 10 KOCMHUYECKUX O0BEKTOB), IIUTENBbHOCTD MporieccoB | [IpeacraBisiTe 3anuch OOIBIINX M MAIBIX YACENT B CTAHAAPTHOM
¢ IeJbIM B OKPY’KaIOIIEM MHpE. Buze. CpaBHMBATB 4HClIa U BEJIMYMHBI, 3allUCaHHbBIE C
nokKasareJjiemMm CBolicTBa CTENEHU C IIEJIBIM [T0Ka3aTeJIeM. ucrnosyib3oBanueM crenenu 10.
(7 9) Hcnoab3oBarh 3amMch 4YuCEN B CTaHAAPTHOM BHUAE IS

BBIPQKEHUSI Pa3MepPOB OOBEKTOB, IMTENBHOCTH IPOLIECCOB B
OKPY’KAOIEM MUDE.
DopMyJIMpPOBaTh, 3aANMCHIBATL B CHMBOJIHYECKOH (dopMe U
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HIIOCTPUPOBATH IPHMEpaMu CBOMCTBA CTEIIEHH C O CJIbIM

nokaszareieM (Ipd  HEOOXOJMMOCTM € MCIIOJIb30BaHHEM
BU3YyaJbHOW ONOPHI).
IIpumensiTe  cBOMCTBAa  CTENEHM JUIsl  NIPeoOpa3OBaHUS

BBIp@XKECHUH, COAEpKAIIUX CTEMEHU C LEIbIM IOKa3aTeleM ¢
UCIIOJIb30BaHUEM  CIPaBOYHOM uWHGOpManuu. BbINOJIHATH
AeMCTBUS C YHCIIaMM, 3allMCAaHHBIMU B CTaHIapTHOM BHJIE
(YMHOXEHHE, [Ie/ICHHE, BO3BEICHUE B CTEIICHB).

Adaredopanyeckue | KBangpatusiii TpéxuieH. Pasnoxkenue kBagpaTHoro TpéxwieHa | Pacmo3HaBaTb — KBagpaTHbIH — TpEXWIEH,  YCTaHABIUBATb

BbIPaKeHUsl. Ha MHO>XXHTEJIN. BO3MOYKHOCTB €0 Pa3JI0KEeHUsI HA MHOKUTEIH.

KBaaparnbiii PacknaapiBaTh Ha MHOMKHTEJIHM KBaJpaTHbIA TPEXUIEH C

TPEXUJIeH HEOTPUIATENFHBIM JUCKPUMHHAHTOM MPH HEOOXOJUMOCTH C

(59) OMOpPOil HAa aJITOPUTM MPABUIIA.

Aareopanyeckne | Anredpanueckas apoOb. [lonycTrMble 3Ha4eHUs IIEPEMEHHBIX, | 3anucbIBaTh anredpandeckue BoipaxkeHnus. HaxoauTb obmacts

BbIPAKECHUSI. BXOJIAIIUX B anredpandeckue BoipakeHns. OCHOBHOE CBOWCTBO | OTIpeIeNIEHHUs] PAllMOHAIIEHOTO BBIPAKECHHUS.

Aareopandeckas | anredpandeckoit 1poou. CokpalieHue pooei. BBINOHATH YUCIIOBBIE MOJICTAHOBKM U BBIYMCJIATH 3HAYEHUE

Apodb Cnoxenue, BBIYMTAHUE, YMHOKEHHE u JieJIeHre | ApoOH, B TOM YHCIIE C TOMOIIBIO KaTbKyIATOPA.

(154) anredbpandeckux apoOeit. IIpeoOpa3oBanue BbIpakeHUH, | @OPMYJIHMPOBATH OCHOBHOE CBOMCTBO aredpandeckoii Apodu u

COJIep>KaIInX anredpandeckue Ipoou. NPUMEHSTH €T0 JUIs TPpeo0pa3oBaHUsl JPOOei.

BuinosHATh AeilicTBUSL ¢ areOpanuecKuMu JApoOsIMU  MpU
HEOOXOJUMOCTH C HampaBisomeld mnomouplo. [IpuMeHsTs
npeoOpa3oBaHus BBIpAKEHUW Ui pelieHus 3a1ad. Boipamxarb
nepemMeHnbie u3 Qopmyn (dU3HUECKUX, TEOMETPUUYECKUX,
OTIMCHIBAIONIUX OBITOBBIC CHUTYyaIlMH) TPH HEOOXOJUMOCTH C
HaIIpaBIAOIIECH IOMOILIBIO.

YpaBHeHnust KBanpatHoe ypasHenue. Henonnoe kBanpatHoe ypapHenue. | Pacmo3HaBaTh KBaJIpaTHBIE YPaBHEHHS.

1 HepaBeHCTBA. dopMyna KOpHEW KBaApaTHOTO ypaBHEHUsA. 1eopema Buema. |3anmcbiBaTh (opmMyJly KOpHEM KBaJpaTHOTO YpaBHEHUS;

KBanparubie Pemenue ypaBHenuil, cBoaamuxcs K kBaapaTHsiM. [Ipocrelinie | pemiaTe KBagpaTHble YPAaBHEHMs] — TOJHbBIE U HEMOJIHbIE (C

YPaBHEHUA JIPOOHO-pallMOHATIFHBIC YPAaBHEHUS. WCIIOJIb30BaHUEM CIIPABOYHON MHPOPMAITUN).

(15 9) Pemenne TekCTOBBIX 3ajay ¢ TNoOMOIIbIO  KBajparHbiX | [IpoBoauTh mpocreiimime  HMCC/IeI0BAHMA  KBAJpPaTHBIX
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YpaBHEHUM.

ypaBHEHUH.

Pemiats ypaBHeHUsl, CBOASIINECS K KBAJPAaTHBIM, C TOMOIIBIO
npeoOpa3oBaHUii U 3aMEHOH MEPEMEHHON C OTOPOH Ha AITOPUTM
IpaBuUIa.

Halaronats M aHAIM3MPOBaTh CBS3b MEXIY KOPHAMU H
K03 UIIMEHTaMH KBaJPaTHOTO YpaBHEHHUSI.

Ipumenamo meopemy Buema onsl peutenus
3a0au (¢ ucnoab3osanuem oopazya).

Pemate TekcTOBbIEe 3agauym anreOpanyeckuM CIOCOOOM:
NEPEXOJIUTh OT CJIOBECHON (POPMYIMPOBKU YCIOBHS 3aladyd K
anredpanveckoil Mojaenu MyTEM COCTaBICHUS ypaBHEHUS (Tpu
HEOOXOJUMOCTH C  HallpaBJISIIOIIEH IOMOIIbIO);  peliaTh
COCTaBJICHHOE YpaBHEHHUE; HHTEPIIPETUPOBATH PE3YIIbTaT.
3HAKOMHTBCS € HCTOpPHel pa3BUTHUS aAJIr€OpBI.

YpaBHeHnus JIuHeliHOe ypaBHEHUE C JIByMsI IEpEMEHHBIMH, €ro rpaguk, |Pacmo3HaBaTh JIMHEIHBIC ypAaBHEHHUS C IBYMS IEPEMEHHBIMH.
U HEPaBEeHCTBA. MIPUMEPHI PEIICHUS] YPABHEHUH B LENIBIX YHUCIIAX. Crpoutrb rpaduKku JIMHEHHBIX ypaBHEHHH, B TOM YHCIE
Cucrembl Pemenne cucrem [AByX JIMHEHHBIX YpaBHEHMH C JBYMd|HCHOJb3ysl HUGpoOBbIe pecypebl (MpH HEOOXOJUMOCTH C
YPaBHEHUM nepeMeHHbIMH. [IpuMepbl perieHus CUCTEM HETUHEWHBIX | OTIOPON Ha aNTOPUTM Y4eOHBIX JAEUCTBUN).
(13 9) YpaBHEHUM C IBYMsI IEPEMEHHBIMH. Pa3znuuare napamienbHble U MEpEceKarourecs MpsMbIe M0 UX
I'pagpuueckas  uumepnpemayus  ypasHenus ¢  08yMs | yPaBHEHHSM.
nepeMeHHbIMU U CUCIEM YPAGHEHULL C 08YMsl HepeMeHHbLMU. Pemiath cuCTEMBI JBYX JMHEHHBIX YpPaBHEHHM C JBYMs
Pemennie TeKCTOBBIX 33/1a4 C TOMOILIBbIO CUCTEM ypaBHEHUH. NEPEMEHHBIMH MOJICTAHOBKOW U CIIOKEHHUEM.
PemaTp npocreiiiire cCUCTEMBbI, B KOTOPBIX OAHO U3 YpaBHEHUN
HE SBJISIETCS JTMHEHHBIM MPU HEOOXOAMMOCTH C HaIpaBIISIOIIEH
ITOMOIIIBIO.
Ilpueooums  cpagpuueckyio  unmepnpemauuio  peuieHus
VpasHeHus: ¢ 08yMsi NEPEMEHHbIMU U CUCTEM YPABHEHUL C 08V M3l
nepemeHHbIMU.
PemaTh TekCcTOBBIE 321241 aNTeOPANIECKUM CITOCOOOM.
YpaBHeHnust UucnoBsle HEPaBEHCTBA U UX CBOMCTBA. dopmyaupoBaTh cBolicTBa YHUCIIOBBIX HEPaBEHCTB,

N HEPABCHCTBA.

HepaseHcTBO ¢ 0HOM nIepeMEeHHOMN. JIMHENHbIE HEPABEHCTBA C

HUIUTIOCTPUPOBATHL UX HA KOOpHHHaTHOﬁ HpﬂMOﬁ.
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HepaBencrBa OJIHOM IEepeMEHHON M uX peueHue. CUCTEMBl JIMHEUHBIX IIpuMeHSATH CBOIICTBA HEPABEHCTB B XOJE PEIICHUS 3a/1a4.
(12 v) HEPABEHCTB C OJHOW IIEPEMEHHOM U UX pELICHUE. Pemars JsuHElHBIE HEpPaBEHCTBA C OJHOM IEPEMEHHOM,
N300paskeHue pelieHus TMHEHHOTO HEPABEHCTBA U UX CHCTEM | M300paXkaTh pellieHHe HEPaBeHCTBA HAa YHCIOBOM MPSIMOH.
Ha YKCIIOBOM IIPSMOIL. Pemath cucteMbl JIMHEHHBIX HEPABEHCTB, U300pakaTh pellIeHre

CUCTEMbI HEpPAaBEHCTB Ha YHCJIOBOM NMPSIMOM IPU HEOOXOTUMOCTH
C BU3YaJIbHOU OIIOPOM.

DyHKIHNH. [Monarue ¢ynkumu. O6racTh OmpeneseHus U MHOXKECTBO Hcnoan3oBarh  QYyHKIMOHATBHYIO  TEPMHMHOJIOTHIO U

OcHoBHbBIE 3HaueHu# Gpynkuuu. CriocoObl 3agaHus GyHKITHIA. CHMBOJIHKY.

MOHATHSA I'papuk dynxumu. CpoiicTBa QyHKIMHU, UX OTOOpakeHHE Ha | BLIYMCAATH 3Ha4YeHUsl QYHKIMH, 3a1aHHBIX (hopMmynamMu (pH

(5 9) rpaduxe. HEOOXOJUMOCTH HCIOJIb30BaTh KAIBKYISTOP); COCTABJSTH
Ta0AMUbI 3HAYeHUH QyHKIIH.
CTpouTth o Toukam rpadpuku QyHKIUH.
OnucepiBaTh CBOICTBAa (QYyHKIHMU HAa OCHOBE €€ rpauuecKoro
OPEJICTaBICHUS TMpH  HEOOXOJUMOCTH C  HaIpaBsAIOIIeH
MOMOLLBIO.
Hcnonb3oBarth  (QYHKIMOHAIBHYIO  TEPMHMHOJOTHIO H
CUMBOJINKY.
HccaenoBarpy mnpuMepsl IpadUKoOB, OTPAXKAOLUMX pealbHbIe
npoueccel U sBiaeHus. IIpuBoaAMTH NpHUMepPBI IPOLIECCOB U
SIBJICHUH C 3aJJaHHBIMHM CBOWCTBaMH.
Hcnonb30BaTh KOMIBIOTEPHBIC NPOTPAMMBI ISl IOCTPOCHUS
rpadukoB pyHKINN U U3yYEHUS UX CBOMCTB

DyHKIHUH. Urenne wu mnoctpoenue rpapukoB ¢yHkuuid. Ilpumeps! | Haxoauth ¢ moMombio rpadpuka GyHKIMN 3HAUCHHE OHOM 13

Yucnosbie rpaduKoB (PYHKIHMHA, OTpaXKaroIUX peabHbIE MPOLIECCHI. paccMaTpuBaeMbIX BEJIMYMH 10 3HAYEHUIO APYroil.

(yHKIUH OyHKINH, OIIMCBHIBAIOIINE NIPAMYIO u 00paTHyI0 | B HECIOKHBIX Cly4asx BbIpaKaTh (popMyJioii 3aBHCHMOCTH

(9 v) IPONOPILHOHATIbHBIE 3aBUCUMOCTH, UX rpaguku. ['unepbona. | Mex1y BeTHIHMHAMH.

I'paduk pynkuuny = X,
Oyuxmun y = X2,y = X,y = VXY = epaguueckoe
X

peuienue YpagHeHUll U Cucmem YpagHeHull.

OnuceiBaTh XapakTep M3MEHEHMS OJHOW BEIUYMHBI B
3aBUCUMOCTH OT U3MEHEHUs IPYyroi

Pacno3naBatre Buabl u3ydaemblx ¢yHkiuil. Iloka3biBaTh
CXeMATH4YeCKH II0JIO)KEHHE Ha KOOPAMHATHOW IUIOCKOCTH
rpadukoB (yHKIMHA BUga: Yy = X2y = X

68




y::«kry = =

Hcnoab3oBaTh GYHKIIMOHAJIBLHO-TPadUYEeCKHE
NpeacTaBJIeHUs JIJIs PEIICHUS U UCCIIECOBaHUSl ypaBHEHUN U
CHUCTEM ypaBHECHUH.

IpumensaTs uudpoBbie pecypehl s MOCTPOSHUS TPaPUKOB
byHKIMA.

IloBTOpEHUE
H 00001IeHHE
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHITHI W METOJOB KypcoB 7 u 8

KJIaccoOB, 0000IIEeHE 3HAHUHN.

IlpuMeHsATH CcHOCOOBI  CPAaBHEHUSA  YHUCEJ, BBIYMCICHUH,
npeoOpa30BaHUM BBIPAXKECHHH, PEIICHUS YPAaBHEHUMN.
OcyumiecTBIAATh CAMOKOHTPOJIb BBINOJHAEMbIX JEHCTBUM U
CaMOIIPOBEPKY pe3ylibTaTa BBIYMCICHUH, MPeoOpa30BaHMUIA,
IIOCTPOEHUM.

Pemiate 3agayd W3 peaJibHOW  KU3HM, TPHUMEHSATH
MaTeMaTU4YeCKUe 3HAHUs A pelleHus 3anad W3 APYrux
MIPEIMETOB.

PemiaTth TeKcTOBBIE 321a4H, CPABHUBAThH, BLIOUPATH CIOCOOBI
penieHus 3a1a4u.

9 kanacc (He menee 102 )

HazBanue
pa3aesa (TemMbl)
Kypca (4uci1o

OcHoBHOe coepxaHue

OcHOBHBIE BU/IbI 1€ATEJILHOCTH 00y4al0IINXCS

4acoB)
Yucnan PauvoHaneHbIE 4YMCIIA, uUppayuoHaibHvlie 4ucia, KoweuHvle u|Pa3BUBaTHL NpeacTaBJeHMsl O YKCIaX: OT MHOXKECTBa
BBIYHCJICHHSI. beckoneuHvle decsimuumble opoou. MHnoocecmeso | HAaTypanbHBIX YUCEN JO MHOYKECTBA I€CTBUTEIbHBIX YUCEN.
JleiicTBUTEILHBIE | Oelcmeumenvublx — uucen,  oeticmeumenvuvle ducia kak| O3HAKOMHUTBCS c BO3MOXHOCTBIO MIPEICTABIICHUS

yucjaa

beckoneunvle decamuutvle 0pobu. Bzaumno oonosnaunoe

JEHCTBUTEILHOTO YKCiIa KaK OECKOHEYHOW JCCATUYHOU JpooH,
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(9 9) coomeemcemeue mMexcoy MHOACECMBOM 0etCmMEUmMeNbHbIX Yucesl | TIPUMEHSATh  JICCATUYHbIC TNPHUOJIMKEHHUST PalMOHAIBHBIX U
U MHOJICECIBOM MOYEK KOOPOUHAMHOU NPAMOIL. UPPaLMOHAIbHBIX YHACEI.
Cpasnenue  OelicmeumenvHuiXx — uucen, — apugmemuueckue|3anucvieams, cpasnugama u ynopsaoouueambo
oeticmeusl ¢ 0etiCmeumenbHbIMU YUCIAMU. oeticmeumenvHvle Yuca.
[TpubnmxEHHOE 3HaYEHNE BETUYMHBI, TOYHOCTh NIPUOIMKEHNUS. | BHINOJIHATB, coYeTas yCTHBIE W IHCbMEHHBIE IPHEMBI,
Oxpyrnenne wuucen. Ilpuknaka M OUEHKAa pPeE3yJabTaToB|apudmeTrnuyeckue AeiicTBUS C paIMOHAIBHBIMU YHUCIIAMU;
BBIUHCIICHUH. HAXOAUTh 3HAYEHUS CTENECHEH C LEJIbIMH IOKa3aTelsIMU H
KOpHEH; BBIYMCIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUMN.
[Honyyurs mnpeacraBjeHHe O 3HAYMMOCTH JECHCTBUTEIBHBIX
YHUCelNl B IPAKTUYECKOU EATEIBHOCTH YEJIOBEKa.
AHAJIM3MPOBATHL U [eJaTh BBIBOABI (IOCJI€ COBMECTHOIO
aHaJIM3a) O TOYHOCTU MNPUOIMKEHMS AEHCTBUTEIBHOIO YHCIA
IIPY PELICHUN 3a]au.
OkpyraaTe JNCHCTBUTEIBHBIE YKCIIA, BBINOJHATH NPHKHIAKY
pe3yiapTaTa  BBIYMCICHUM, OLEHKY 3HAaUY€HUH  4YHCIOBBIX
BbIPAKECHUM.
3HAKOMUTBHCS C UCTOPUEH pa3BUTHA MaTeMATHKH.
YpaBHeHus JIuneiiHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOISIINUXCS K OcBanBaTh, 3aNOMHHATHL ¥ NPUMEHATH TrpaduUecKue
U HEPaBEeHCTBA. JIMHEHHBIM. MeTOAbl PU PELIEHUU ypaBHEHUMN, HEPABEHCTB U HUX CHUCTEM
YpaBHeHus KBangpatHoe ypaBHeHUe. Pemienne ypaBHeHMH, cBoAsmuxcs |(IpM HEOOXOJUMOCTH C OINOPOM Ha alrOpPUTM  y4eOHBIX
C OJTHOM K KBaJIpaTHbIM. bUKBaipaTHBIE YpaBHEHMS. JecTBUi).
nepeMeHHO! Ilpumepvr  pewenus ypasHenuni mpemveu u uemeépmoii | PacmosHaBarth 1enble U IpOOHBIE YpaBHEHUSI.
(14 q) cmeneneu pasioHcenuemM Ha MHONCUMETU. Pematp JMHeHHbIe W KBaJApaTHbIe YPABHEHHUS, YPAaBHECHMUS,
Pemenne qpobHO-paliioOHANbHBIX YpaBHEHUH. CBOAAIIMECS K HHUM, TMpocTeiiiue JpoOHO-palliOHAbHbIE
Perienue TeKCTOBBIX 33124 anreOpanyeckuM METOA0M. YpaBHEHUS.
IIpeanaraTs BO3MOXHBIE CITOCOOBI pEIIEHUs] TEKCTOBBIX 3ajad,
o0cy:kgaTb HMX M pemiaTb TEKCTOBBIE 3aJa4d pPa3HBIMU
CIOCO0aMH.
3HAKOMMTBCS ¢ MCTOPHEH Pa3BUTUS MaTEMAaTUKHU
YpaBHeHust JIuHeltHOe ypaBHEHUE ¢ ABYMS MIEPEMEHHBIMHU U €ro rpaguk. | OcBamBaTh U NPUMEHSITH TPUEMBI PEIIICHUS CUCTEMBI JIBYX

N HEPABCHCTBA.

Cucrema IByX JIMHEHHBIX YpaBHEHUM ¢ IBYMsI IEPEMEHHBIMH U

JIMHEWHBIX ypaBHeHI/IfI C ABYMA NEPEMEHHBIMU U CUCTEMBI JIBYX
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Cucrembl e€ peweHue. PemieHne cucreMm IByX ypaBHEHUMN, OJHO U3 YpaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBJISIETCS JIMHEHHBIM
YPaBHeHUi KOTOPBIX JINHEWHOE, a IPyroe — BTOPOM CTEIEHHU. (10 BU3yaJIbHOM OTIOPE).
(14 g) I'padmyeckas mHTEpIIpETALIMSI CUCTEMBI YPAaBHEHUH C TBYMSI HUcnoan3oBath (QyHKIIMOHATBLHO-TpaQUUECKUE TPEICTABICHUS
[IEPEMEHHBIMHU. JUISl peLICHUs] M MCCJIeI0BAHUS YPABHEHUM U CUCTEM.
Perienune TeKCTOBBIX 3aa4 anredpanyecKuM CrocodoMm. AHaJIM3UPOBATH TEKCTHI 3324, peliaTh UX alreOpandecKum
CHocoO0M: MepexoaUuTh OT CIOBECHON (OPMYIUPOBKH YCIOBUS
3a/1a4M K anredpandeckoi MoAenu MyTéM COCTABIIEHUS CHCTEMBI
YpaBHEHUH; pemiaTh COCTaBJICHHYIO CHUCTEMY YpPaBHEHMII;
HHTEPNPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ HICTOPHeEN Pa3BUTHUS MAaTEMaTUKU
YpaBHeHnust UucnoBble HEPaBEHCTBA U UX CBOMCTBA. Yurath, 3alUCBIBATH, IOHHMATh, HHTEPHPETHPOBATH
U HepaBeHCTBA. JIunelHble HEpABEHCTBA C OHOM IIEPEMEHHON U UX PEIIEHUE. | HEpaBEHCTBA; UCIIOJIb30BATh CUMBOJIMKY M TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEWHBIX HEPAaBEHCTB C OJHOM MEpeMEHHON U uX | BLINOIHATH NpeobpazoBaHusi HEPABEHCTB, UCMOJb30BATH IS
(16 u) peuieHue. npeoOpa3oBaHUs CBOMCTBA UUCIIOBBIX HEPABEHCTB.
KBagparHble HEpaBEHCTBA U UX PEILLICHHUE. Pacno3HaBaTh JTMHEHHBIE U KBAJAPAaTHBIE HEPABEHCTBA.
I'padnueckas  uHTepmpeTanusi HEpaBeHCTB M cucreM | Pemiath  JMHEHHBIE  HEPABEHCTBA, CHUCTEMBI  JIMHEHHBIX
HEPaBEHCTB C JIBYMsI IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIINX KBAJPATHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAATh MOJYYCHHBIC PEIICHHS.
HN300paxkaTh penieHue HEPABEHCTBA U CUCTEMbI HEPABEHCTB Ha
YUCIIOBOM TPSAMOM, 3alMCbIBATH PEIICHUE C TOMOIIBIO
CHUMBOJIOB.
PemaTh KBajpaTHBIC HEPABEHCTBA, UCTIONB3Ys rpaduyecKue
MIPE/ICTaBICHHUS.
OcBanBaTh M NPHUMEHSATh HEPABEHCTBA TMPH PEUICHUHN
pa3IUYHBIX 33/1a4, B TOM YHCJI€ TPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUN KBanpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabona, | Pacmo3HaBaTh BUIBI M3y4aeMbIX (YHKIIHI; WILTIOCTPHPOBATH
(16 q) KOOpPJMHATHl BEPIIMHBI 1apaldoJibl, OCb CHMMETPUH Mapadoibl. | CXeMATHYECKH, 00BSICHATh PACIOIOXKEHHE Ha KOOPIAMHATHON

Crenennble GyHKIMU C HATYPAITLHBIMU OKA3aTeNsIMK 2 U 3, X
rpaduKu U CBOICTBA.
Ipaduxu pyrxumii: y =kx,y = kx + b,,y = ax®,y = ad,y

:\/fy:__

riockoctu rpadukoB GyHkuumit Buga: Y = kX, y = kx + b, ,y =

ax?, y = ax,

y = /X, Y = _ B 3aBHCHMOCTH OT 3HAYeHHH K0d()PHIMEHTOB;
X

ONHUCBIBATEL UX CBOMCTBA.
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Pacno3HaBaTh KBaIpaTHUHYIO (PYHKIIHIO 110 popmyse.
I[IpuBoauTL mnNpUMEPbl KBAJAPATUYHBIX 3aBHUCUMOCTEH U3
peanbHOMN KU3HU, PU3HKH, TEOMETPHH.

BoisiBasiTh 1 006001aTh 0COOEHHOCTH TpaduKa KBaIpaTHUHOM
byHkun Yy = ax® + bx + ¢ (mpu  HEOOXOIUMOCTH C
HaIPAaBIISAIONIEH TOMOIIIBIO).

CtpouTs 1 H300pakaTh cXxeMaTH4YeCKH TpaduKy KBaJpaTUIHBIX
¢GbyHKUMH, 3a0aHHBIX GopMyTaMu BUgay = ax~,y = ax” + q,Y
=a(x + p), y = ax’ + bx + C (Ipn HEOOXOAMMOCTH C
BU3YaJIbHOU OMOPOHA).

AHaJIM3MPOBATH U NIPUMEHATH CBOMCTBA N3YUYEHHBIX (YHKIIUH
JUISE UX TOCTPOCHHS, B TOM YHCIE C TOMOIIbIO IU(POBBIX

pecypcoB.

YucioBble
noCJIe0BaTEIbHOC
™

(154)

[TonsATHE YMCIIOBOM MOCIEA0BATEIBHOCTH.

3amaHue TOCIeA0BaTeIbHOCTH PEKYPPEHTHOH (opMysIon u
¢bopmyI0#t N-TO uieHa.

Apudmernueckas U reoMeTpuueckas nporpeccuu. @opmysisl N-
ro wieHa apu(pMeTHUyecKol M TeOMETPUYECKOW MpOrpeccuid,
CYMMBI IIEPBBIX N YJICHOB.

H3zobpasicenue unenos apupmemuyeckou u 2eoMempuieckol
npozpeccuil moYKamu Ha KOOPOUHAMHOU NILOCKOCTIU.
Jlunetinwiil u SKCNOHEHYUANbHBIL POC.

CrooicHvle npoyenmeul.

OcBauBaTh " NPUMEHATDb WHICKCHBIC 0603Haqu1/m, CTPOMTDH
peY€BbI€ BbLICKA3bIBAHUA C HCIIOJIB30BAHUCM TCPMHUHOJIOTHH,
CBSI3aHHOM C IMOHATHEM II0CIIE€A0BATEIbHOCTH.

AHaHI/ISI/IPOBaTb (1)0pMyj'Iy N-Iro0 4JeHa OCICA0BATCIbHOCTU NI

PEKYPPEHTHYIO bopmyny " BBIYHCJIATH YJICHBI
MOCJIEZIOBATEAbHOCTEH,  3aJaHHBIX  3TUMU  (opMyJaMmHu.
YcranaBiauBatb 3aKOHOMEPHOCTh B IIOCTPOECHUN

IIOCJIEI0BATEIILHOCTH, €CJIM BBIIIMCAHBl IEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3zHaBaTh  apupMETHUECKYID U  TE€OMETPUYECKYIO
MIPOrPECCUU TP Pa3HBIX CIIOCO0AX 3a7aHus.

Pemath 3amauM ¢ HCIOAB30BaHMEM (oOpMyl N-ro uieHa
apu(pMeTHYECKOW M TeOMETPUYECKON Mporpeccuil, CymMmbl
MIEPBBIX N YJICHOB C ONOPOM Ha CIIPABOYHYIO HH(POPMAIIHIO.
H3obpasicamy  unenvl nocie0o06amenbHOCMU  MOYKAMU — HA
KOOPOUHAMHOU NIOCKOCMU.

PaccmaTpuBaTh NpUMepbI MPOLECCOB U AABJIEHHI U3 pEaIbHON
KU3HU, WUTIOCTPUPYIOLME H3MEHEHHE B apu(MeTHYEecKoi
IPOrpeccuu, B reOMETPUIECKON IPOTrPECCUN; uzobpadicams
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COOMBEMCMBYIoUUe 3A8UCUMOCTU 2PAPUUECKU.

Pemats mnpocreiilide 3agauM, CBS3aHHBICE C YUCIOBBIMHU
MOCTIeIOBATENbHOCTSMU, B TOM YHCJE 33Jaydl U3 pealbHOU
KU3HK  C  UCIOJB30BAaHUEM  IMPPOBBIX  TEXHOJOTHM
(2JIEKTPOHHBIX TAOIHII, TPAPUIECKOTO KAIBKYJIATOPA U T.I1.).
Pewamp 3a0auu Ha ClodCHbIE NPOYEHMBL, 8 MOM HUCTe 3A0ayU
U3 peanbHoU NPAKMUKU (C UCNONIL30BAHUEM KANbKYIAMOPA).
3HAKOMUTBCS C HCTOPHEii pa3BUTUSI MATEMATHKH.

IToBTOpEHME,
00001IEHME,
cHCTeMaTH3alus

3Hanm“41

(18 v)

UYucna u BbIYUMCIeHUs (3aIUCh, CPaBHEHUE, JEUCTBUA C
JNEHUCTBUTENBHBIMY YWCIAMU, YHUCIIOBas MpsiMas; IMPOLEHTHI,
OTHOIICHHUS, MPOMOPINH;, OKPYTJIEHUE, MPUOINKEHHE, OLIEHKA;
pellIeHre TEKCTOBBIX 3a/1a4 apu(METHIECKIM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHHsI (mpeoOpa3oBaHue
anredpanveckux BhIPAKEHUH, TOMYCTUMbIC 3HAUECHHUS).
@OyHKuMM (IOCTPOEHWE, CBOWCTBA M3YYEHHBIX (PYHKINNH;
rpaduUecKoe penieHne ypaBHEHUH 1 UX CUCTEM).

OnepupoBarb NOHATUSIMHM. MHOXECTBO, IOJAMHOXECTBO,
OTICpAllMK HaJl MHOXKECTBAMHU;, MCIOJIb30BaTh Ipaduieckoe
MPEACTABICHUE MHOXKECTB JJIsI OMCAHMS PEATIbHBIX IPOLECCOB U
SIBIICHUH, TIPY PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.
AKTYyaJIu3MpOBATh TEPMUHOJIOTHIO U OCHOBHbIE 1eCTBHUSA,
CBSI3aHHbIE C YHCJIAMH. HATYPAJIbHOE YUCIIO, IPOCTOE U
COCTaBHO€ YHCJIA, JEIMMOCTh HAaTYpAJIbHBIX YHCEJl, MPU3HAKU
JETUMOCTH, IIeJI0€ YUCIIO, MOAYJIb YUCiIa, OOBIKHOBEHHAS U
JecsITHUHas IpoOu, CTaHAAPTHBIA BUJ YHMCla, apu(METHIECKHIA
KBaJPAaTHBIN KOPEHb.
BbINOJHATH AeHCTBHS, CPABHUBATH U YIIOPAA0YMBATH YUCJIA,
MPEJCTABIATh YUCIA HAa KOOPAWHATHOW MPSIMOM, OKPYIJISATH
YHUCIa; BBINOJHATH NPUKUAKY M OLEHKY pe3yibTara
BBIUHUCIIEHUM.
PemaTh TekcTOBBIE 3aJaUM ApUPMETHIECKUM CITOCOOOM.
Pemiath npakTuyeckue 3aa4u, COIepKallne IPOLEHTHI, 10U,
YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh — BpEMSA —
paccTosiHue, IIeHa — KOJIMYECTBO — CTOUMOCTb, OOBEM
paboTel — BpeMsi — TMPOU3BOAUTEILHOCTH TPY/IA.
Pa3oupartp peanbHble )KU3HEHHbIE CUTYyallud, (POPMYJITHPOBATH
WX Ha A3bIKE MaTEMAaTHKH, HAXOAUTb PEIICHUE, NPUMEHSS
MAaTeMaTUYECKUH armnapar, MHTePIpPeTHPoOBaTh PE3yIbTaT
OnepupoBaTh NOHATUSMHU: CTEIECHB C LIEJIBIM MTOKA3aTEIEM,
apudmeTnuecKkuil KBaJApaTHBIM KOPEHb, MHOTOUJICH,
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anreOpanveckas ApoOb, TOKIAECCTBO.

BbINOJHATL OCHOBHBbIE JeWCTBHUS: BBIIOJIHATH PACUYETHI IO
dbopmMynamM, npeoOpa3oBbIBATH LieJble, IPOOHO-pallMOHANIbHBIC
BBIPQKEHUSI W  BBIPAKEHUS C KOPHSIMH, pPEaJH30BHIBAThH
pa3ioKeHUe MHOTOWJIeHAa Ha MHOXHUTEIH, B TOM 4YHCIE C
UCHOJb30BaHUEM (OPMYNI Pa3HOCTH KBaApaTOB W KBajpaTa
CYMMBI U Pa3HOCTH (C OMOpPOM Ha CIPaBOUYHYIO MH(OPMAIHIO);
HAXO/JUTh JIOMYCTHMbIE 3HAYCHUs NEPEMEHHBIX s JPOOHO-
palroHaIbHBIX BBIPAKEHUH, KOPHEH.

MoaenupoBaTh C NMOMOIIbIO (OPMYT pealbHbIE MPOLECCH U
SIBIICHHSL.

OnepupoBaTh NOHATUAMM: QYHKIUS, TpaQUK PYHKIHMH, HYIU
(GyHKIHMM, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, IMPOMEXKYTKH
BO3pacTaHus, yObIBaHHS, HaNOOJIbIIIee M HANMEHBIIIEE 3HAUYCHHS
GyHKIHN.

AHAJHM3UPOBATDH, CPABHUBATH, 00CYK/IATh CBOMCTBA (PYHKIIHIA,
CTPOUTH UX rpapuKu.

OnepupoBaTh MNOHATHSIMU. TpsiMas TPONOPLUOHATIBHOCTD,
oOpaTHasi  TPONOPIMOHANBHOCTh,  JIMHEHHAas  (QyHKIHA,
KBajpaTH4Has QyHKIUs, mapadoia, runepooa.

Hcnoan3oBars rpaguKu 715 OIIPEAEICHUs CBONCTB, IPOLECCOB
W 3aBHCUMOCTEH, Ui pemieHwsl 3ajad W3 APYrHX Y4eOHBIX
IPEIMETOB M pealbHOW KHU3HH; MOAEJIHPOBATH C IMOMOILBIO
rpauKOB peasibHbIE MPOLECCHI U SBICHHUS.

Boipaxkats ¢opMyiaMu 3aBUCUMOCTH MEXTY BETHUNHAMHU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 TOAAM OBYYEHMUS)

7 kJaacc (He MeHee 68 u)

Ha3zpanue
pa3aena (TemMbl)

OcHoBHoOe€ coaep:kaHue

OcHOBHBbIE BU/IBI 1eSITEJIbHOCTH 00yYAKO LM XCS
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Kypca (4uciio

4acoB)
IIpocreiimme [Ipocreiimune reomeTpuyecKue 0ObEKThI: TOUKH, IPSIMbIE, Tyud | POPMYJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEAETICHUS.
reoMeTpuyecKne | ¥ yribl, MHOTOYTOJILHUK, JIOMaHasl. Pacno3HaBaTh  M3Y4YCHHBIE  TE€OMETpUYECKHEe  (DUTYpBI,
(urypsi CMexHbIe U BEpTUKAIbHBIE YTIIbI. onpefeasAiTb UX B3aUMHOE PACIOJIOKEHHE, BbINOJIHATH
U HX CBOIiCTBA. Pabora c npocTelmmMu yepTexamu. 4epTéX MO YCIOBHUIO 3aJaud (C HCIOIb30BAaHUEM CMBICIOBON
N3mepenue W3mepenue JIMHEHHBIX U YIVIOBBIX BEJTUYMH, BBIYUCICHHE |OMOPBI: HABOJSAIIME BOMPOCHI W/WIM alllfOPUTMa Y4EOHBIX
reOMeTPUYEeCKHX | OTPE3KOB U YIJIOB. neicTBuil).
BeJIHYHUH [lepumerp u  mmomans  ¢uryp, cocraBieHHbIXx 13| I[IpoBoAUTH MpocTeie TOCTPOCHHUS C MOMOIIBIO ITUPKYIST U
(14 ) MPSIMOYTOJIHUKOB. JIUHEHKH.
N3mepsaTh TUHEHHBIC U YTIIOBbIE BETUYHHBI FTEOMETPHUUECKUX U
IPAKTUYECKUX OOBEKTOB.
OnpeaensaTh «Ha TIa3» pa3Mepbl pPEATbHBIX OOBCKTOB,
NMPOBOJAUTH IPYOYIO OIIEHKY UX Pa3MEPOB.
Pemath 3amaun Ha BBIYMCICHUE JJIMH OTPE3KOB M BEIUYUH
YTJIOB.
Pemathb 337241 Ha B3aMMHOE PACIIONIOKEHUE TEOMETPUUECKUX
¢uryp.
IIpoBoaUTH KITACCU(PUKAIINIO YTIIOB, BBIYMCIAATH JTHHCHHBIC U
YIJIOBbIE BEJIMYMHBI, HPOBOAUTH HECJO0KHbIe HEOOXOJUMbIE
JT0Ka3aTeNbHbBIE PACCYKACHHUS.
3HAKOMHTBHCS C UCTOPUEH PA3BUTHUSI T€eOMETPHH.
TpeyroabHuku [lonsiTve o0  paBHBIX  TpEYrojbHUKax U  nNepBUuYHbIE | Pacmo3HaBaTh mapbl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
(22 v) MIPEJICTABICHUS] O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |deprexkax (C ykazaHHEM MPU3HAKOB) MPH HEOOXOIMMOCTH C

MpU3HAKa paBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku  paBeHCTBA  MPSIMOYTOJIBHBIX  TPEYrOJIbHUKOB.
CBolicTBO MEAMAHBI TPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOe1peHHbIE M PABHOCTOPOHHUE TPEYroyibHUKU. [Ipu3Haku
U CBOICTBA paBHOOEIPEHHOT'0 TPEYTOJIbHHKA.

[IpotuB Oonbliell CTOPOHBI TPEYTOJAbHUKA JIEKUT OOJBIIMIA

yTOJL

BHU3yaJIbHOW OTMIOPOiA.

BeiBonuTh  crneAcTtBus  (PaBEHCTB  COOTBETCTBYIOLIUX
9JIEMEHTOB) U3 PAaBEHCTB TPEYrOJIbHUKOB.

®DopmyMpOBaTh ONpEIEICHUS: OCTpPOYTOJIBHOTO,
TYIOYTOJIBHOTO, IIPSAMOYTOJIBHOT O, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHUCCEKTPUCHI, BBICOTHI,
MEJIUaHbl TPEYrOJbHUKA; CEPEAMHHOIO IMEPIECHIUKYIpa
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[Ipocreiiine HepaBeHCTBa B reomeTpuu. Hepasencmeo
mpeyeonvruxa. Hepasencmeo nomanoti.
[IpsAMOYTOIbHBIA TPEYTroNbHUK ¢ YTioM B 30°,

HepBBIe IOHATHA O J0KA3aTCIbCTBaxX B ITCOMETPHUH.

OTpe3Ka; INepuMeTpa TpeyrojbHUKA NpPU HEOOXOIUMOCTH C
OIIOPOi1 Ha aJITOPUTM IIPABUIIA.

@opMyIMpPOBaTH CBOICTBA W NPU3HAKH PABHOOEIPEHHOTO
TPEYroJbHHKA.

CrpouTthb yepTexu, pelmaTrb 3a4a4M C [IOMOILBIO HAXO0XKIEHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensaTb IIpU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B 3ajadax (C MCIOJIb30BAHUEM CMBICIOBOM
OIOpBI: HABOJSAIIME BOMPOCHI W/WIM aIrOpUTMa Y4eOHbBIX
JEHCTBHI).

Hcnoab3oBath 1UPOBBIE pECYPCHI
CBOWCTB H3y4aeMbIX (pUryp.
3HAKOMMTBCS C HCTOpPHel Pa3BUTHUS TE€OMETPUU.

IJIS1  HCCJIe0OBaHUsA

IMapaneabHble [TapannensHble npsmble, X cBoiicTBa. Hakpect nexamuue,| @opMy/aupoBaTb MNOHATHE  TAPAUICTBHBIX  HPSMBIX,
npsiMmble, CyMMa COOTBETCTBEHHBIE U OJIHOCTOPOHHHUE YIJIbl (00pPa30BaHHBIE IIPU | HAXOAUTH MPAKTHYECKUE IPUMEPHI.
yIJioB NepeceueHU ! NMapauIeIbHbIX MPSMBIX CEKYIIEH ). H3yuars cBolicTBa yrioB, oOpa3oBaHHBIX MpPHU NEPECEUCHUU
TPeyrojbHUKa [Ipu3Hak  mapamieNbHOCTH  MPSMBIX  4Y€pe3  PABEHCTBO | MapaJlIeIbHBIX MPSAMBIX CEKYIIEH
(14 9) pPacCTOSTHUM OT TOYEK OJHOM IPSIMOU 10 BTOPOM IPSMOM. IIpoBoauTe aoka3zarenbcrBa. DOpMYJIHPOBATHL TeopemMy
CyMMa yriioB TpeyrojbHUKa U MHOTOYTOJIbHUKA. NapajuIeIbHOCTH  JBYX IHPSIMBIX C  IIOMOILIBIO  YIJIOB,
BHemnue yriel TpeyrojapHuKa 0o0pa30oBaHHBIX MpPU MEPECEUEHUU OTUX MPAMBIX TpeThei
MIPSIMOM.
BerumncasTe cymMMy yriioB TpEYrojibHUKAa U MHOTOYTOJIbHHKA.
HaxomuTh uucioBsle UM OyKBEHHBbIE 3HAYEHHsS YIJIOB B
TreOMETPUUECKUX 3aJauax C MCIIOJIb30BAaHHEM TEOPEM O CyMMeE
YTJI0B TPEYTOJIbHUKA M MHOTOYTOJIbHUKA.
3HAKOMHTBCS C HCTOpPHEH Pa3BUTHUS T€OMETPUH.
OxkpyxHOCTH OKpy>KHOCTb, XOpZBbI U TUAaMETpPBI, UX cBoKcTBa. KacaTenpHas k| @opMyJIMpoBaTh  ONpedeeHUsi:  OKPYKHOCTH,  XOpPJBbI,
U KpYT. OKpykHOCTH. OKpY>KHOCTb, BIMCaHHass B yroia. [lowsamue o|nuamerpa W KacaTelIbHOM K OKpyxkHOCTH. M3yuyarp wux
T'eomerpuueckne |I'MT, npumenenue 6 saoauax. buccexmpuca u cepedunmbvlil| CBOHCTBA, IPU3HAKH, CTPOHTH YEPTEXKHU.
NOCTPOEHHUS NepneHouKyIap Kaxk 2eomempuieckue Mecma mouex. HccnenoBarhb, B TOM yuClie MCNOJb3YS HU(POBBIE pecypcehl:
(14 ) OKpy>KHOCTb, OIMCaHHAsI OKOJIO TPEYrojbHUKa. BrircanHas B | OKpPY)KHOCTb, BIIMCAHHYIO B YIOJ; LIEHTP OKPY)KHOCTH,
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TPEYTOJILHUK OKPYKHOCTb.
Ilpocmertiwue 3a0auu na nocmpoenue.

BIIMCAHHOW B YIrOJI; PABEHCTBO OTPE3KOB KAaCaTEJIbHbIX
Hcnonvzosamov memoo I'MT ons dokazamenbcmea meopem 0
nepeceyenuy OUCCEKMPUC Y2108 MPey2OoTbHUKA U CePeOUHHBIX
NepneHOUKYIAPO8 K CIMOPOHAM MPEY2OIbHUKA C NOMOWbIO
I'MT.

OBnageBaThb NOHATHUSIMH  BIMCAHHOUN
OKPY’KHOCTEH  TPEYroJIbHHKAa, HAXOAUTH
OKPY>KHOCTEH € OIOPOM Ha aJIrOPUTM IIPABUJIA.
Pematb OCHOBHBIE 3aa4¥ Ha NMOCTPOEHHE: YIja, PABHOIO
JAHHOMY; CEpEIUHHOTO MEPIECHINKYIIpa JaHHOTO OTPE3Ka;
OpsMOM,  NPOXOIALIEM  4Yepe3  JaHHYH  TOYKYy H
NEepIEHINKYISIPHON TaHHOK TMPSIMOM; OMCCEKTPHCHI JaHHOTO
yria; TPEYroJbHUKOB II0 pPA3jIM4HBIM JJEMEHTaM IIpU
HEOOXOJMMOCTH C HAIPABJISAIOLIEH TOMOIIBIO.

3HAKOMHTBCS C HCTOPHEH Pa3BUTUSA T€OMETPUU.

U OIMCAaHHOH
LHEHTPbl  3TUX

IHoBTOpEHME,
00001IeHNE
3HAHUH

(49)

[ToBTOpEeHME U 0000IIEHNE OCHOBHBIX MOHSATHH W METOJIOB
Kypca 7 kacca.

Pemarhb 3ala4M Ha IMOBTOPCHUEC, WIUIIOCTPUPYIOIIHE CBA3U
MCXKAY pa3jIMYHbIMU YaCTsIMU KypcCa.

8 kuacc (He MeHee 68 u)

HazBanue
pa3aesa (TemMbl)
Kypca (4uci1o
4acoB)

OcHoBHOe coep:xkanune

OcHoOBHBIE BU/IbI 1EATEJILHOCTH 00y4aI0IINXCS

YeThIpEXyroJibHUK
n

[Tapannenorpamm, €ro Npu3Haku U cBOWCTBA. YacTHbIE cilydan
napajuieiorpaMMoB  (IpSIMOYTOJIbHUK, poMO, KBajapar),

nx

H300paxkars 1 HAXOAUTH HA YepTeXKaxX YETHIPEXYTOJbHUKH
Pa3HBIX BUJOB U UX JJIEMEHTHI.
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(12 )

Mpu3HaKy U cBoicTBa. Tpamnenus. PaBHoOoKas U MpsiMOyToibHasI
TpanenuH.
Yosoenue meouanwvi. Llenmpanonas cummempust

®opMyJIHpPOBATH onpe/eIeHUs: napajuiesiorpaMmma,
OpsIMOYTOJIbHHUKA, poM0Oa, KBajapaTa, Tpaleuuu, paBHOOOKOMH
Tparneuuy, NpsIMOYroIbHON Tpanenuy.

Hcnonb3oBaTh NpU  pelieHUMH TMPOCTEHImMX  3aaad
MIPU3HAKU U CBOWCTBA: Mapaijiesiorpamma, IpsMOyroJIbHUKa,
pom0Oa, KBajgpara, Tpameuud, paBHOOOKOH Tparmeuuu,
IPSIMOYTOJIBHOM Tparnenuu.

I[IpuMeHATHL MeTOA YIBOCHUS MEIHAaHbl TPEYroJbHUKA C
ONOPOY HA AJITOPUTM IIPaBUJIA.

Hcnoan3oBarh 1HQPPOBBIE peCypchl Il  HCCIECIOBAHUS
CBOWCTB M3y4aeMbIX (QUTYP.

3HAKOMUTBCS C UCTOpUEH PA3BUTHSI TeOMEeTPHH.

Teopema ®Dajeca
U TeopeMa 0
MPONOPUHOHAJIBLH
bIX OTpPe3Kax,
Mmo00HbIEe
TPeyroJibHUKH
(154)

Teopema @aneca u meopema 0 NPONOPYUOHATILHBIX OMPEIKAX.
Cpennsist nuHUS TpeyroibHUKa. Tpamnenus, e€ cpeaHsst TUHUS.
IIponopyuonanenvie  ompesKku,  NOCMpOEHUe  YemEEPMO20
NPONOPYUOHATLHO20 OMPeE3KA.

Cesoticmea yenmpa macc 6 mpey2onbHuxKe.
IlooobHvle  mpeyzonbHuKuU. Tpu  npusnaka
mpeyeonvruxos. lIpakTuyeckoe MpruMeHEHHE.

nooobus

IIpoBoaAUTH MOCTPOEHHUS C TOMOLIBIO LIUPKYJIA U JTUHENKH C
ucnonp3oBanue  rteopempl  danmeca U TeopeMBl O
OPONOPLUOHANIBHBIX ~ OTPE3KaX, CTPOUTH  YETBEPTHIN
IPONOPLUUOHAIBHEIM OTPE30K C ONOPOH Ha 3PUTENBHYIO
HarJIsJHOCTb.

HaxoanTb nogo0HbIE TPEYTOIBHUKH Ha FOTOBBIX YepTekKax ¢
yKa3aHHEM COOTBETCTBYIOIIMX MPHU3HAKOB MOA00US TpH
HEOOXOIMMOCTH C BU3YaJIbHOW OMOPOH.

PemaTh 3agauM Ha NOJOOHBIE TPEYTOJBHUKH C TOMOIIBIO
CaMOCTOSITEJILHOTO TIOCTPOEHHUSI YepTeX el M HaXOXKICHUs
MOJOOHBIX  TPEYroJbHUKOB  TNPU  HEOOXOIUMOCTH  C
HaIIpaBIAIOLIECH IOMOIIBIO.

IIpoBoauTh 10KA3aTEJIBCTBA C UCIIOJIB30BAHUEM IPU3HAKOB
MOA00WsT HECIOXKHBIX TEOMETPUUYECKHX 3a/Jad C OMOpod Ha
QITOPUTM YYEOHBIX JIEHCTBUH.

IIpumeHsiTh  TMONYy4YEHHBIE  3HAHUS  MPU  PELICHUU
TeOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 ITPH HE0OXOAUMOCTH
C HaIlpaBJISIIOIIEH TOMOLIBIO.

3HAKOMMTBCS € HCTOPUEH Pa3BUTHUSA T€OMETPHUMN.
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IInomans.
Haxo:xnenue
TJIoIaaei
TPEyroJibHUKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomaan
no00HbIX (uryp
(14 v)

[TonsiTre 06 0OMIEH TEOPUH TIIIOIIATH.

dopMynbpl IS IUIOMIAAKA  TPEYroJbHUKA, TMapauieiorpaMMa.
Ommuowenue niowaoei mpey2orbHUKO8 ¢ 0OWUM OCHOBAHUEM
unu obwetl 6bICOMOIL.

Buluucnenue niaowaodeii crosicnvix ueyp uepes pasdouenue Ha
yacmu u 0ocmpoeHue.

[Tnomanu ¢puryp Ha KiIeTyaToi Oymare.

[Tnomann nomoOHBIX Guryp. Berauciaenue miomanei. 3amauu ¢
MPAKTUYECKUM COJIepKaHueM. Pewenue 3adau ¢ nomowvio
Memooa 6CnoMO2amebHOU NIOUWAOU.

OBJjajieBaTh NEePBUYHBIMH TNPEACTABJIEHUAMH 00 0OIICiH

TeopuH IUomanu (Mepel), (OPMYJIUPOBATH CBOICTBA
TUIOMIA/IH, BBISICHSITH UX HATJISIIHBIN CMBICIT.

[MpumensTe  QopMyabl  IUIOMIANM  THapauieorpaMma,
TPEYTONbHHUKA, TpAmeluu ¢ OMOpPOd Ha CIPABOYHYIO
uHdopmaIuto.

IIpumenarb dbopMymBI 10N BBIITYKJIOTO

YETHIPEXYTOJIbHUKA YePe3 JUArOHaIU U YroJl MEXIy HUMHU C
OIOPOH Ha CIIPaBOUYHYIO UHGOPMAIIHIO.

Haxoautp miomanu ¢uryp, n300pak€HHBIX Ha KIIETYATOMN
Oymare, HC0JIb30BATH Pa30MEHHE HA YACTH U JOCTPOCHHE.
Pa30upath npuMepsbl HCIIOIb30BAHMS BCIIOMOTaTEIbHOM
IUTOIIA/IN AJIs PeLICHUS] TeOMETPUUECKHX 3a/1ad.

Haxoautps 1uomanu mnonoOHbIX ¢Quryp ¢ omopod Ha
CIPaBOYHYIO HH(OPMALIUIO.

BoruncasiTe miomaan pa3indyHbIX MHOTOYTOJIBHBIX QUTYD.
PemaTh 3a1aun Ha TUIOMIAAb C IPAKTHYECKUM COJICPIKAHUEM
MOCJIe COBMECTHOT'O aHaJIn3a.

Teopema
IIudgaropa u
HaYyaja
TPUTOHOMETPUH
(10 v)

Teopema Ilucdaropa, e€ noka3aTenbCTBO M MPHUMEHEHHE.
Ooparnas Teopema [Iudaropa.

OmnpeneneHre TPUTOHOMETPUUYECKUX (QYHKIMM OCTpOro yria,
TPUTOHOMETPUUYECKUE  COOTHOIIEHUS B  NPSAMOYTOJbHOM
TpeyronbHuKe. OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.
CoOoTHOIIEHNsT  MEXAY CTOPOHAMH B  TIPSMOYTOJBHBIX
TpeyroyibHuKax ¢ yramu B 45° u 45°%; 30° u 60°.

®opmynupoBath Teopemy Iludaropa, mcmoab3oBaTh €€ B
MIPAKTUYECKUX BBIUNCICHUSAX.

Brnaners MOHATUAMU TPUTOHOMETPHUECKUX (PYHKIIUHA OCTPOTO
yIiia, IPOBEePATh UX KOPPEKTHOCTD.

BbIBOAUTH  TPUTOHOMETPUYECKHE  COOTHOUICHHS B
MPSIMOYTOJIBHOM TPEYTOJBHUKE C OMOpPOW Ha CIPABOYHYIO
nH(pOpMaIIHIO.

HccaenoBarh  COOTHOLIEHHS  MEXIYy  CTOPOHAaMHM B

MPSIMOYTOJIBHBIX TPEYroJIbHUKAX ¢ yraamu B 45° u 45°; 30° n
60° c HanpaBIIAIONIEH TOMOUIBIO.

Hcnoan3oBarh  (GoOpMynbl TOpUBEACHUS U
TPUTOHOMETPHUECKOE TOXKIECTBO JUIsI HAX0KICHUS
COOTHOILEHUH MEXAYy TPUTOHOMETPUYECKUMHU (PYHKIUSIMH
pPa3IMYHBIX OCTPBIX YIJIOB C OMNOPOW Ha CIPaBOYHYIO

OCHOBHO€
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uHdopmaIuto.

IIpuMeHATh MOJydYeHHbIE 3HAHWA U YMEHUS IPU PELICHUU
MPaKTUYECKHX 3a7ad (MpU HEOOXOTUMOCTH C ONOpPOM Ha
ITOPUTM NPaBUIIA).

3HAKOMHTBCS C HCTOPHEl PA3BUTUS TE€OMETPUU.

Yribl B BrircaHHBIE U LIEHTPAJIBHBIE YITIBI, YTOJI MEXAY KacaTeJbHOU U | POPMYJHMPOBATh OCHOBHBIC OIPEICIICHUS, CBA3AHHBIE C

OKPY’KHOCTH. XOpAOH. yIJlaMu B Kpyre (BIMCAaHHBIN YToJl, LEHTPAJIbHBINA yIo).

Bnucannble VYTribl MEXAY XOpAaMH U CEKYILIUMU. HaxoauTh BHMCAaHHBIE YIUIbI, ONUPAOLIMECS HA OJHY IYTY,

W ONHCAHHBIE BrncanHbIe M ONMCaHHBIE YETHIPEXYTOJBHUKY, UX IMPU3HAKU U | BBIYHCIATD YIJIBI C IOMOILBIO TEOPEMBI O BIMCAHHBIX YIJIaX,

YeThIPeXyroJbHUK |cBoicTBa. IlpuMeHeHne ATHX CBOMCTB MNpU  PELICHUH | TEOPEMBbl O BIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O

U. reOMEeTPUUYECKUX 3a/1a4. LEHTPaJIbHOM YIJIe IPU HEOOXOIMMOCTH C BU3YaJIbHOMN

Kacareabnbie B3aumHoe pacnonoxkeHue JByX OKpykHocTted. Kacanue | onopoit.

K OKPY’KHOCTH. OKPY>KHOCTEH. HccaenoBarh, B TOM 4KCie C TOMOUIbIO HUPPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIE U ONMCAHHBIEC YETHIPEXYTOJBHUKH, BBIBOAUTD MX

OKpPY:KHOCTeH CBOICTBA ¥ NPU3HAKH [1OCJIE COBMECTHOI'O aHAIN3a.

(13 9) Hcnosb30BaTh 3TH CBOMCTBA M INPU3HAKU INPHU PELICHUH
3a/1a4.

IToBTOpEHue, IToBTOpEeHNE OCHOBHBIX MOHATUH M MeTONOB KypcoB 7 W 8 |Pemarp 3agaum Ha MOBTOpPEHHE, WIUTIOCTPHPYIOIINE CBS3H

00001IeHE KJIaCCOB, 000011IeHNE 3HAHUH. MEXy pa3JIMYHBIMU YaCcTSIMU Kypca.

3HAHUH

(4 9)

9 kaacc (He MeHee 68 u)

HazBanue
pa3aesa (TemMbl)
Kypca (4uci1o
4acoB)

OcHoBHOe coep:xkanune

OcHoOBHBIE BU/IbI 1EATEJILHOCTH 00y4aI0IINXCS
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Tpuronomerpusi. | Onpenenenue TpuroHomerpuuecknx (yHkumii yriaos or 0° go| @OpMyJIHpPOBaTh  ONpEIeeHHsI  TPHTOHOMETPHYCCKHX
TeopeMbl 180°. KocuHyc W CHHyC MpsAMOro W Tymoro yria. Teopema|QpyHKIMH TYNbIX W OPAMBIX YIJIOB C BH3YalbHOM OIOPOIL.
KOCHHYCOB U KocuHycoB. (OOoOméHHas) Teopema CHHYCOB (¢ pamumycom| PopMynHpoOBaTh TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OIMHMCAHHOM OKPY)KHOCTH). Haxox/ieHHe JUTMH CTOPOH M BEJIMYMH | PAIHyCOM OIMCAaHHON OKPYKHOCTH).
Pemenne YTJI0B TPEYTOJIbHUKOB. Pemiath TpPEYroidbHUKH C OMOPOM HA aNrOpUTM y4eOHBIX
TPeyrojbLHUKOB ®opmyna MmIomaal TPEyrojibHUKA Yepe3 JBe CTOPOHBI M YroJl | AEHCTBUM.
(16 ) Mexay HuMu. @opmysia IUIOIIaau YeThIPEXYroJbHUKA uepe3 ero | Pemare mpakThyeckwe  3ajadd, CBoAsiMecd K
JMaroHalld U yrojl MeX,1y HUMHU. HAXO0K/I€HUIO PA3JIUYHBIX )JIeMEHTOB TPEyroJIbHUKA.
[IpakTueckoe npuMeHEHHE JOKa3aHHBIX TEOPEM.
IlpeoGpazoBanmne |[lonamue o  npeobpazoéanuu  HOOOOUA. OcBanBartsb MOHATHE npeoOpa3oBaHus noxoous.
noaoous. CoomeemcmeenHule diemenmuvl NOOOOHbIX puzyp. HcceaenoBaTh OTHONICHUE JTUHEWHBIX 3JIEMEHTOB (GUTYp TpH
MeTtpuueckue Teopema o npouszsedenuu ompeskoe xopd, meopema o|npeodpasoBanuu nonodus. Haxoaurs mpumepsl moaodus B
COOTHOILIICHUS B npou3BeOeHUuU Ompe3Ko8 CeKyuux, meopema o0 Keéaopame|OKPYKaIOLWEH NEeHCTBUTEILHOCTH.
OKPYKHOCTH kacamenvrou. lIpumenenue 6 peutenuu ceomempuyeckux 3a0ay. | Belteooums mempuyeckue coomnouenuss mexncoy ompeKamu
(10 v) X0pO, CeKyuux u KacamenbHvlX ¢ UCNOIb308AHUEM BNUCAHHBIX
Y2108 U NOOOOHBIX MPEY20NbHUKOS.
Pewmamo ceomempuueckue 3adauu u 3a0ayu u3 peanrbHOU
HCUZHU C UCNOTL30BAHUEM NOOOOHBIX MPEY20TbHUKOB.
BekTopsl Onpenenenre BEKTOPOB, CII0KEHNE U PA3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOPHl Kak HAMpaBICHHBIE OTPE3KH,
(12 v) YMHOXXEHHE BEKTOpa Ha YUCIIO. HCCJIeN0BATH reOMETPUUYECKUN (nmepemerienue) "

DU3NYECKUN U TEOMETPUUECKHUIM CMBICII BEKTOPOB.
Paznoxxenne BekTOpa Mo ABYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunarts! BexTopa.

CxansgpHoe NpOU3BEICHUE BEKTOPOB, €r0 MPUMEHEHHE IS
HAaXOXJEHUs UIMH U YTJIOB.

Pemenue 3amad ¢ mOMOIIBIO BEKTOPOB.

[IpumeHeHre BEKTOPOB ISl PELICHUS 3a1a4 KUHEMATUKHU U
MeEXaHHKH.

¢usnueckuil (cuiaa) CMBICIBI
BOIIPOCHBIN IIJIaH.

3HaTL omnpeaeJeHHsI CYMMbl U Pa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOpa Ha qHCIIO, HCCIIe10BATh
reOMeTPUUECKUI U (PU3NUECKUN CMBICIIBI ATUX ONEpaIid.
Pematp reomerpuueckue 3aJayd  C  HCIOJB30BAHHUEM
BEKTOPOB.

PacknaabiBaTh BEKTOP 110 IBYM HEKOJIMHEAPHBIM BEKTOPAM.
Hcnoan3oBarh  CKaIsIpHOE  MPOU3BEINCHHE  BEKTOPOB,
BBIBOJAUTH €TI0 OCHOBHBIE CBOMCTBA.

BoruncasTe cymMmy, pa3HOCTh U CKaJspHOE MPOU3BEICHHE

BEKTOPOB C OMNOpPOM Ha
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BEKTOPOB B KOOPJUHATAX.
IIpuMeHATH CKaISIPHOE MPOU3BEICHUE U1 HAXOXKACHHUS
JUIVH U YIJIOB.

JdexapToBbl JlexapToBBbI KOOPAMHATHI TOUEK HA IJIOCKOCTH. OcBanBaTh NMOHATHE IPSIMOYIOJBHOM CUCTEMBI KOOPJIHUHAT,
KOOPAUHATHI Ha| Vpasnenue npsmoii. YraoBoi KO3PQPHUIMEHT, TaHTEHC yria |JAeKapTOBBIX KOOPAMHAT TOUYKH.
IVIOCKOCTH HAaKJIOHA, [apaJUIeJIbHBIC U NIEPIICHIUKYIISIPHBIE IIPSMBIE. HccaenoBarb ypaBHEHHE IPSAMON U OKPYKHOCTH € OITIOPOY HA
(9 v) VYpaBHeHHe OKpyx)HOCTH. HaxokaeHue KOOpAMHAT TOYEK | BOIIPOCHBIM IJIaH.
IIepECEUYECHUS OKPYKHOCTH U IIPSIMOM. HaxonuTts LIeHTp U paguyc OKpYKHOCTH 110 €€ YPaBHEHUIO.
Meroa KOOpAMHAT MIPU PELICHUU T€OMETPUUECKUX 3a/1a4. PemaTe 3a1a4u Ha HAX0XKJIEHUE TOYEK [TEPECCUECHUS IPAMbBIX
Hcnonbs3oBanue MeToga KOOPAUHAT B IPAKTUYECKUX 3aadax Y OKPYXHOCTEH C MOMOILBI0 METO/1a KOOPAUHAT.
Hcnoab3oBath CBOICTBa yrioBoro koddduimenta npsamMoit
IPU PEIICHWM 3aJad, Ui OIPENCICHUsS PaCIOJIOKEHUS
TIPSIMOU.
IIpuMeHATHh KOOPJIMHATHI IPHU PELICHUHA T'€OMETPUYECKUX U
IIPaKTUYECKUX 3a4ad, JUIsl IOCTPOCHUS MaTEMaTUYECKHUX
MojIeNiel pealibHbIX 3a]a4 («MEeTOJl KOOPAUHATY).
ITonb3oBaTbCs Uil IIOCTPOCHHS U MCCIENOBaHUU
U(PPOBBIMHU pECYpCaMH.
3HAKOMMTBCS C HCTOpPHell Pa3BUTHS T€OMETPUU
I[IpaBuiabHbIE IIpaBuUBbHBIE MHOTOYTOJIBHUKH, BBIYUCICHUE HMX DJIEMEHTOB.| DOpMyJIHMpPOBATH onpeeeHue IIPaBUJIBHBIX
MHOIOYIOJbHUKH. |Uucino u jiauHa OKpyXHOCTH. JlJIMHA AYrM OKPYKHOCTH.| MHOTOYTOJIBHUKOB, HAXOAHMTh UX JJIEMEHTBHI.
Jumna Pannannas mepa yria. ITo1b30BaTHCH MOHATHEM JUIMHBI OKPYKHOCTH, BBEJIEHHBIM C

OKPY’KHOCTH U
IVIOIIAAb KPYyra.
Boruuciaenue
IJIomaaen

(84)

[Tnomane xkpyra u ero SJIEeMEHTOB (CEKTOpa M CETMEHTA).
Brruncnenue miomianeit Gpuryp, BKIOYAIOMINX JIEMEHTBI KpyTa.

NOMOIIbI0 IPABWIBHBIX MHOTIOYTOJIBHUKOB, OINpPedesiTh
YHCIO0 , AJIMHY IyTH U paluaHHyI0 Mepy yrJia o oopasiy.
IIpoBoauTh NMEpexoa OT pauaHHON MEpHI YIUIa K ITpayCHOU
1 Ha00OpOT 10 BU3YaJIbHOM omope.

OnpenensiTe mIomaas Kpyra.

BoiBoauTh opmyiibl (B rpagycHON U paguaHHON Mepe) Iis
JUIMH NyT, TUIOIIAJEel CEKTOPOB M CErMEHTOB C OMOpOM Ha
BOIIPOCHBIN IIJTaH.

Boruncasares miomanu Quryp, BKIIOYAIOMIMX SJIEMEHTHI
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OKPY>KHOCTH (KpyTa) ¢ OIIOpOii Ha CIIPAaBOYHYIO HH(POPMAIIHIO.
Haxoautsp rioniany B 3afauax peaibHOM KU3HHU.

JABuxenus Tlonsamue o osudicenuu niockocmu. Pa3Oupars  npumepbl,  WUIIOCTPUPYIOLIUE  MOHATHUSA
IVIOCKOCTH Ilapannenvnoiii nepenoc, nosopom u cummempus. Ocu u yenmpul | ABUKEHUSA, IEHTPOB U OCEH CUMMETPUHU.
(6 9) CUMMEMPUU. @DopMyJIMPOBATh ONPEACICHUs I1apaUIEIBHOIO IIepeHoca,
IIpocmetiwue npumenenus 6 peutenuu 3a0ay. IIOBOPOTa M OCEBOM CHMMETPUM C BH3YaJIbHOH OIOPOM.
HaxoauTh HENOABMKHBIE TOUYKH 110 00pasLy.
HaxoauTh HEHTPBI M OCH CUMMETPHI TPOCTEHIINX UTYp 11O
oOpasiry.
Ilpumename napannenvuvlii NepeHoOC U CUMMEMPUO npu
peuleHuy 2eomempuiecKux 3a0ay (pazoupamos npumepbl).
Hcnonvzosams 015 nocmpoenus u ucciedosanuti yughposvle
pecypceul.
IToBTOpEHue, IloBTOpEeHUE OCHOBHBIX IMOHATUH M METOJNOB KypcoB 7—9 |OnepupoBaTh MOHATHUAMM: QHUrypa, TOUKA, MpsMasi, yrod,
o0o0menue, KJ1accoB, 0000I1IeHHE U cUCTeMaTH3aIMsl 3HAaHUH. MHOTOYTOJIbHUK, PaBHOOEIPEHHBII W  PaBHOCTOPOHHUI
cucrematusanus | [Ipocrelimme reomerpuueckue GUIYpsl M HUX  CBOMCTBA. | TPEYTOJIbHUKH, NPSIMOYTOJIbHBIM TpPEYrojibHUK, MeJInaHa,
SHAHMITZ N3mepenne reoMeTpuu4eCKuX BEIUYHH. OucceKkTpuca U BbICOTA TPEYTrOJbHHKA, MapauieIorpaMM,
(7 ) TpeyrojabHUKH. poMO, MPSAMOYTOJIBHUK, KBaJApaT, TPaIelus; OKpy>KHOCTb,

[TapannensHble ¥ IEPIECHANKYIISIPHBIE TIPSIMBIE.

OKpyXHOCTh U Kpyr. ['eomeTpuueckue MOCTpOEHHUs. YTJbl B
OKPY’KHOCTH. BrucaHHble U  ONHMCaHHBIE  OKPYKHOCTHU
MHOT'OYTOJIbHUKOB.
[IpsiMast 1 OKPYKHOCTB.
YeThIpEXYroJIbHUKN.
YETHIPEXYTOJIbHUKH.
Teopema I[udaropa u Hauana rpuroHomerpuu. Pemenune oOmmx
TPEYrOJIbHUKOB.

[IpaBuIBEHBIE MHOTOYTOJTEHUKH.

[IpeobpazoBanus mnockocTH. JBmwkenwns. [lonooue. Cummerpus.
[Tnomass. Berancnenue momranei. [Lnomanmn nomo6HIX Guryp.
JlexapTOBBI KOOPAMHATHI HA TNIOCKOCTH.

Brucannbsie n OITMCAHHBIC

KacarenbHasl; paBEeHCTBO M MOJ00ue QUryp, TPEyroJbHUKOB;
NapajuleJIbHOCTh W NEPHEHIUKYJIAPHOCTh NPSIMBIX, YIoOJl

MEXIY NpPSIMBIMH, CHMMETpPUS OTHOCUTEIIBHO TOYKU H
MpsIMOM; JJIMHA, PAacCTOSHME, BEIMYMHA YyIja, IJIOAdb,
MEpUMETP.

HUcnonb3oBars  ¢opmyabl: nepumeTpa U IUIOLIAAU

MHOTOYT'OJIbHUKOB, JJIMHBI OKPYXXHOCTH W IUIOHIA/U Kpyra,
00BEMa MPSIMOYTOJIBHOTO MapaJuIeIeNuIea.

OnepupoBarh NOHATHAMM: IPAMOYIOJbHAas  CHCTEMA
KOOpJIMHAT, BEKTOp; MCNOJAb30BaTh JSTH TMOHATHUS IS
Mpe/ICTaBIeHMs] JaHHBIX U pEIIeHUs 3a7ad, B TOM YHCIE U3
JIPYTUX y4eOHBIX MTPEIMETOB.

Pemate 3ajauM Ha TOBTOPEHHUE OCHOBHBIX IIOHSTHH,
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BeKTopBI Ha IJIOCKOCTH.

WJUTIOCTPALIMIO CBSI3€M MEXAY pa3iMyHbIMUA 4YacTSIMHU Kypca.
BoiOupaTbs MeTo )11 pelieHus 3a1a4u.
PemaTth 3a1a4u U3 NOBCEIHEBHOM KU3HU.

TEMATHYECKOE IVIAHUPOBAHUE YUEBHOT'O KYPCA «BEPOSITHOCTH 1 CTATUCTHKA»
(II0 TOJIAM OBYYEHUS)

7 kjacc (He meHee 34 1)

Ha3zBanue
pasaeJa (TemMbl)
(umcJyi0 yacon)

OcHoBHOE CoacpKaHue

XapaKTepHCTmca JACATECJIBbHOCTH oﬁyqammuxcsl

Ilpeacrasiienune
AAHHBIX
(7 9)

[lpencraBienne naHHBIX B Tabmuuax. [IpakTuueckue
BBIYUCIICHUs] 1O TaOJMYHBIM JaHHBIM. V3BnedeHue u
MHTEpIIpeTanys TaOIMUYHBIX JaHHbIX. [IpakThueckas pabota
«Ta0nuiey.

I'paduueckoe mpeAcTaBiIeHUE [aHHBIX B BHUAE KPYTOBBIX,
CTOJIOMKOBBIX (CTOIOUATHIX) TuarpaMM. UTeHne u mocTpoeHue
nuarpamm. [Ipumeps! feMorpaduyeckux Auarpamm.
[TpakTnueckas padora «Jluarpammsy.

OcBaunBaThb Ha 0a3zoBOM YPOBHE CrocoobI
NPEJCTaBICHNUs CTATUCTUYECKUX JaHHBIX M YHUCIOBBIX
MacCHBOB C TIOMOLIbIO TaONUI] W JUarpaMMm c
UCTOJb30BAaHUEM  aKTYalbHbIX W  BaXHBIX JIAHHBIX
(nemorpaduueckue JAaHHBIE, IIPOU3BOJICTBO
IPOMBIIIJICHHON U CEIbCKOXO3SIWCTBEHHON MPOAYKIUH,
0OIIeCTBEHHBIE U TIPUPOIHEIC SBJICHHUS).

M3yyat, Metoabl pabOTbl C  TaOJUYHBIMH U
rpadMUIecKUMH TIPEICTABICHUSIMH JAHHBIX C ITOMOIIBIO
UGPOBBIX PECYpPCOB B XOJE MPaKTHUECKUX paboT (c
HaIPaBJISAIONICH TOMOIIIBIO).
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OnucareabHas
CTATHCTHKA

(8 1)

Yucnoseie HaObopel. CpenHee apudMeTHIECKOe.

Menuana 4rciioBoro Habopa. Y CTOMYMBOCTh MEIUAHBI.
[TpakTudeckast pabota «CpenHue 3HAYCHUS.
HaubonbIee 1 HanMeHbIlIee 3HAYCHHS YUCIIOBOTO Habopa.
Pa3zMmax.

OcBauBarb Ha 0a30BOM YpPOBHEe NOHSITHSI. YHCIIOBOU
HaOOp, Mepa IEHTPaIbHOU TCHIEHIUHU (Mepa IEHTpa), B
TOM YHCJIE CpeaHee apu(METHIECKOe, MeInaHa.
OnuceiBaTh CTATUCTUYECKHE JAHHBIE C IIOMOIIBIO
cpenHero apudmMerndyeckoro u Meauansl. Pemats 3agauun
(c HWCHONB30BaHMEM 3PUTEIBHON HATJSTHOCTH W/HITU
BepOAIbHOM OTOPHI)

H3yuath cBoiicTBa CpeHUX, B TOM YHUCIJIE C MTOMOUIBIO
IU(POBBIX PECYPCOB, B XOJA€ MPAKTUYECKUX padoT, (c
HaIpPaBJIAIOIIEH TOMOIIIBIO).

OcBauBaTh Ha 6a30BOM YpPOBHe IOHATHS: HauOoJbIIEE
Y HaMMEHbIIIee 3HaU€HUs YNCIOBOI0 MaccuBa, pa3max.
Pemath 3apaum Ha BeIOOp criocoba onmucaHus JaHHBIX B
COOTBETCTBUU C TMPHUPOAOH JaHHBIX U  LEIAMHU
WCCJIETOBAHMS C HAIIPABIISAIONIEH TTOMOIIBIO.

Cayuaitnas
H3MEHYHUBOCTH

(6 )

Cnyuatinas usmenyueocmo (npumepst). Yacmoma 3navenuii 6
maccuse oannuvix. I pynnuposxa. I'ucmoepammul.
IIpakmuueckas paboma « Cnyuatinas usMen4ugoCcnb ».

Oceausamsv ROHAMUA. YACMOMA 3HAYEHUL 8 MACCUge
OAHHbBIX, 2PYNRUPOBKA OAHHBIX, 2UCTOSPAMMA.

Cmpoumb cucmoepammul no oopaszyy

Ocseaueamsv cpaguueckue npedcmasienusi pazHulx U008
CYYAUHOU UBMEHYUBOCU, 6 MOM YUCIE C NOMOWbIO
yughposvIx pecypcos, 8 xo0e NPaKmuyeckol pabomol.

BBenenue B
Teopuio rpagos
(49)

I'pagh, sepuwuna, pedpo. Ilpeocmasnenue 3a0auu ¢ NOMOWbIO
epagpa. Cmenenv (6anenmnocms) eepuiunsi. Hucno pébep u
cymmapuas cmenensv eepuiun. Llenv u yuxn. Ilyme 6 epage.
Ilpeocmasnenue o ceéasnocmu epaga. Ob6x00 epagha (3iinepos
nyms). Ilpedcmasnenue 06 opueHmuposanHvlx epagax.

Oceaueams nonamusn. cpagh, eepuuna epaga, peopo
epagha, cmenend (8an1eHMHOCMb 8EPUIUHDL), Yenb U YUKIL.
Ocsausams nonamus:. nymoe 6 2page, 311€pos nyms,
00x00 epacgha, opueHmuposarHulil epag.

Oobcyyncoamsv peutenue 3a0auu  HA NOUCK — CYMMbl
cmeneHell eepuiun epaga, Ha nouck obxooa epagha, Ha
NOUCK  nymeil 68  OpPUEHMUPOBAHHBIX  2pagax ¢
Hanpassaowel NoOMOUbIo.

Ocsausams cnocodvl npedcmasieHus 3a0ay U3z Kypca
aneeopwvl, 2eomempuil, Mmeopuu 8eposIMHOCMel, OpPy2ux
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npeomemos ¢ NoMowblo 2pagoe (kapmol, cxembl,
eKmpuyeckKue yenu, QYHKYUOHAIbHbIE COOMBEMCMBUSL)
Ha npumepax.

BepositHOCTB M

Cnyuaiinwiti oneim u cayuainoe codovimue. Beposmuocms u

Oceausamv nonaAmMuUA. CIYYAUHLIL ONLIM U CAVUAUHOE

yacTrora yacmoma cobvimus. Ponb manoseposmuvix u npakmuyecku | cobvimue, MAI08ePOAMHOe U NPAKMUYECKU 00CMOBEPHOe

CJIYy4aiHOT O 00CcmogepHbIX cobbimull 8 npupooe u 8 oowecmae. Monwema u | codovimue.

co0bITHS USpAbHASL KOCMb 8 MeOpUU 8EPOSAMHOCHEIL. H3yuamo 3nauumocmev Mano8eposMHuIX cobbImull 8

(4 q9) Ilpakmuueckas paboma « Hacmoma évinadenus opiay. npupooe u oouecmee HA BANCHLIX Npumepax (asapul,
Hecuacmmvle cryyau, sawuma NepCoOHAIbHOU
unghopmayuu, nepedaia OAHHLIX).
H3yyams ponv Kiaccuueckux 8eposmHOCHHbIX Mooeell
(MoHema, uepanbHas KOCMyv) 8 MeopuU 6EPOAMHOCHEN.
Haénwoams u uzyvame yacmomy cobbimuti 8 npocmulx
9KCNEpUMEHMAX, 8 MOM YUCle C NOMOWbIO YUDPOBLIX
pecypcos, 6 xo0e npaKmu4eckou pabomai.

O0001eHue, [lpencraBnenne  nanHbIX.  OnucarenbHas — cratucthka. | IIOBTOPATH W3ydeHHOE H  BBICTPAHBATh CHCTEMY

KOHTPOJIb BeposTHOCTB ciy4aifHOTO COOBITHS. 3HaHUM.

(5 9) Pematsb 3a1a4n Ha IpeicTaBlIEHUE U ONTUCAHHE JAHHBIX C

MIOMOIIBIO0 N3YYEHHBIX XapaKTEPUCTUK C HaNpaBIISIOLICH
MIOMOIIIBIO.

O0cyxaaTb npuMepbl CIIy4alHbIX COOBITHI,
MaJIOBEpPOSATHBIX U MPAKTUYECKU TOCTOBEPHBIX CITydalHBIX
COOBITHI, MX POJIH B IPUPOJIE U KU3HU YeJIOBEKa

8 kiacc (He meHee 34 1)

Ha3zpanue
pa3aena (TemMbl)

OcHoBHoOe€ coaep:xaHue

XapakTepucTHKA JeSITeJILHOCTH 00YYAKIIUXCS
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(umcJ10 4acom)

IloBTOpPEHME
Kypca 7 kjiacca
(4 9)

[IpencraBnenne  paHHbIX.  OmnucarenbHass — CTaTUCTHKA.
CrnydaitHas n'3MeHYUBOCTh. CpeHue YucIoOBOTO Habopa.
Crnydaiinbie coObiTHs. BepostHocTr 1 yacToTsl. Kitaccuueckue
MOJIEJIA TEOPUH BEPOSATHOCTE: MOHETA U UTPATIbHASL KOCTb.

IloBTOpPSATH M3YYEHHOE U BBICTPAUBATH CHUCTEMY
3HaHUM.
Pemiars 3amaum (Mo BHU3yaJIbHOM  oOmope) Ha

MPEACTABICHUE M ONHMCAaHUE JaHHBIX
M3YYEHHBIX XapaKTEPUCTHK.

Pemars 3amauu (Mo BuU3yaJIbHOW  oOmope) Ha
MIPEACTABJIICHUE TPYNIUPOBAHHBIX JAaHHBIX M ONUCAHUE
CIy4ailHOM U3MEHYMBOCTH.

Pemiate 3agaum (M0 BH3yaJbHOH omope) Ha
OTIpe/ICIICHUE YACTOThI CITy4YalHBIX COOBITHIA, OOCYXKICHHE
MPUMEPOB CIYYalHBIX COOBITUN, MAaJOBEPOSTHBIX H
MPAKTHYECKHU JIOCTOBEPHBIX CITYYalHBIX COOBITHH, X POJIH
B IIPUPOJIE U )KU3HU YEJIOBEKA.

C IIOMONIIBIO

OnucarejbHast Omxnonenus. Hucnepcus uucnosozo nabopa. Cmanoapmuoe | Oceausamov NOHAMUA: OUCNEPCUS U CHAHOAPMHOE
CTAaTHCTHKA. OMKIOHEHUe YUCTI08020 Habopa. [uazpammsl pacceusanusi. OMKIIOHEHUE, UCNOIb308AMb MU XAPAKMEPUCMUKU OJI5
PaccenBanue ONUCAHUS PACCeU8AHUS OAHHBIX.
JAHHBIX Yuacmeoeamv 6  obcyscoenuu  cunomezvt 00
(4 9) omcymcmeuyu Ui HAIuMuu  CeA3U No  Ouazpammam
pacceusamnuisi.
Cmpoums Ouazpammvl pacceusanus no UMEOUUMCS
OaHHbIM, 8 MOM YUCTe C NOMOWbIO KOMNbiomepa (nocie
COBMECMHO20 AHANU3Q).
MHo:xecTBa MHokecTBO, MOAMHOXKECTBO. Omnepanuu Hajg MHOXKecTBamu: | OcBaMBATh MOHSITHSI: MHOXKECTBO, JIEMEHT MHOXKECTBA,
(4 9) oObennHEeHHE,  mepeceueHue, jgonoinHeHue.  CBoOHCTBAa | MOJMHOMKECTBO.
orepanuit HaJ MHOKECTBaMHU: MEPEMECTUTENIbHOE, | BBINOJIHATH onepanun HaJ MHOKECTBaMHU:
COUeTaTEeNbHOE, PACTIPEACTUTENILHOE, BKIFOUCHHUS. 00BeIMHECHHE, TICpEeCeUYCHHE, JOOJIHEHUE (110 00pa3Iy).
['padmyaeckoe mpeCcTaBIIeHUE MHOKECTB. Hcnoan3oBath CBOMCTBA: MePEeMECTUTENHHOE,
CoUeTaTeNIbHOE, paCHpeSIUTeIbHOe, BKIIOYCHHS (C

MCII0JIb30BAaHUEM BU3YaJIbHOU OMOPHI).
Hcnonb3oBath rpaduyeckoe MpeCcTaBIeHUE MHOXKECTB

87




IIPU OINHUCAHUM PEANbHBIX MPOLECCOB MU SBICHUH, INpU
pellIeHnH 3a/1a4 U3 APYruX y4eOHBIX MMPEIMETOB U KypCOB
(c uCnoaB30BaHUEM BU3YAJIbHOM OIOPBHI).

BepositHoCTH
CJIy4aiiHOT 0
co0bITUSA

(6 1)

DnemMeHTapHble COOBITHSL. Crnyuaiinble COOBITHS.

bnaronpusrcTBytomume sneMeHTapHble coobITHs. BeposTHOCTH
coObITHI. OTBITEI C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH
coObITisiMH. CitydaifHbIN BBIOOD.

[IpakTryeckas padora «OnbITH C pPABHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITHSMM.

OcBauBatb Ha  0a30BOM  yYpPOBHe  TOHSITHA:
DIIEMEHTApHOE COOBITHE, CiIydailHOe COOBITHE Kak
COBOKYITHOCTb ~ OJIarONpHUATCTBYIOIIUX  AJIEMEHTAPHBIX
COOBITHI, PABHOBO3MOYKHBIE JIEMEHTAPHBIE COOBITHSL.
PemaTp 3a1aum Ha BBIYMCICHUE BEPOSTHOCTEH COOBITUI
M0 BEPOSATHOCTSIM DJIEMEHTapHBIX COOBITHUH CITydailHOrO
onbITa (C MCIONb30BAaHUEM 3PUTEIBHON HArJSIHOCTH
u/Wim BepOaIbHOM OTOPEI).

PemaTts 3a1auM Ha BBIYMCICHUE BEPOSTHOCTEH COOBITUI
B ONbITaX C pPaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMM, B TOM YHCJIE C MOMOULIbIO KOMIIbIOTEpA (C
UCTIOJIB30BAHUEM  3PUTEIBHON  HArJSIAHOCTH — W/WIH
BEepOAIBLHOM OTIOPHI).

IIpoBoanTH M M3y4aTh ONBITHI C PAaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITUSAMU (C UCIOJIB30BAHUEM MOHET,
UTpaJIbHBIX KOCTEH, OpYTrux MOJIETIEH)
B XOJIe TMPaKTHYEeCKOM paboThl (C HCIOIH30BAHHEM
BU3yaJIbHOW OTIOPHI).

Beenenue
TeopHuIo rpagos
(4 4)

B

Hepeso.  Ceoiicmea  Oepega:  eOUHCMBEHHOCMb — NYMU,
cywecmeoganue GUCAYell 8epulliHbl, C613b MeNCO)y HUCTIOM
gepuiun u yuciom péodep. Ilpasuno ymHorcenus.

Oceaueamv nonamus. oepeeo Kak epagh 6e3 yukia,
sucauas eepuwiuna (1ucm), 6emewb oepesa, nyms 6 oepeae,
ouamemp Oepesa.

H3yuams ceoiicmea Oepesa: cyujecmseosanue Gucsyell
BEPUIUHDI,  €OUHCMBEHHOCMb  NYMU  MeHCOY  08YMs
BEPULUHAMU, CB53b MENHCOY YUCTIOM GEePUUH U HUCTIOM
pébep.

Yuacmeosamp 6 o6cyscoenuu pewenus 3adauu na nouck
U nepeuucnenue nymei 6 oepege, onpeoeieHue UUCIA
sepuiur unu pébep 8 depese, 00x00 bUHAPHO20 Oepesa, 8
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mom vucie ¢ npumeHeHuem npasujia YMHONCEHUAL.

Cayyaiinbie
co0bITUSA
(84)

Ilpomusononoscnoe  cobvimue.  Juacpamma  Dunepa.
Obvedunenue u nepeceuenue cobvimutl. Hecoemecmuvie
coovimusi. Popmyna ciroxcenus eeposmuocmeti. Ilpasuno
VMHOJMCEHUsL — geposimuocmel. — Ycinosnas — eepoamuocmo.
Hezasucumvie  cobwimus.  Ilpedcmasnenue  ciyyainozo
9KCnepumMeHma 6 gude oepesd.

Ocseauseamv nOHAMUA. 63AUMHO NPOMUBONOLONCHbLIE
cobvimus, onepayuu Hao coobLIMuUsAMU, 00beOUHEeHUe U
nepeceyenue coovimuti, ouazpamma Jiinepa (Direpa—
Benna), coemecmmuvie u necosmecmmbvle COObIMUSL.
H3yuamb meopemut 0 6epossimHocmu 00beOUHEeHUsT 08YX
codvimutl (hopmyvl CLOACEHUS BEPOSMHOCIELL).
Yuacmeoeams ¢ oocyscoenuu pewenun 3a0auu, 6 mom
yucie meKCcmoagvle 3a0ayl Ha onpeoeieHue 8eposimHocmel
0OveOuHenus: u nepecevenus CoObImMuil ¢ NOMOWbIO
yucnogol  npamou, ouazpamm  Junepa,  opmyasl
CILOJHCEHUS 8EPOAMHOCTIEI.

Ocsausamo nonamus’ npasuio VMHONCEHUS
8eposimHocmell, YCI108HAsL 8ePOSMHOCHb, HEe3A8UCUMDbLE
coObLIMUsL Oepeso CAYHAiHO20 ONbIMA.
H3yuamy  ceoiicmea  (onpedeneHus)
cobvimuil.

Yuacmeoeamv 6 oécysycoenuu pewenuna 3adauu na
onpeoeneHue U UCNONb308aHUE HE3ABUCUMBIX COObIMULL.
Yuacmeoeamov 6 oocyymcoenuu pewenun 3adauu na
NOUCK 8epOsmMHOCHel, 6 MmMOM YUCle YCIOBHLIX, C
UCnoIb308aHUeM 0epesa CIYy4aHo20 Onvlima.

He3a6UcuUmMblx

0O000menue,
KOHTPO.JIb
(49)

[IpencraBnenue nanueix. OnucaTenpHas cratuctuka. ['padeor.
BepositHoCTh Clly4aiiHOro COOBITHS. DNeMEHThI
KOMOWHATOPHKH.

I[loBTOpPSITH W3yYEeHHOE W BBICTPAMBATH CHCTEMY
3HaHWM.

Pemath 3a1a4u Ha IPE/ICTABICHUE U ONMCAHKUE JAHHBIX C
MTOMOTIIBIO M3y4YEHHBIX XapaKTEPUCTHUK (c
UCII0JIb30BAaHUEM BU3YyaJIbHOM OTOPHI).

Yuacmeoeamv ¢ oécyyncoenuu pewenua 3anaum c

puMeHeHneM rpados.

Pemath, 3agaum  Ha  HAXOXKJICHHE  BEPOSTHOCTHU
CITy4allHOTO COOBITHS 10 BEPOSTHOCTSIM DJIEMEHTAPHBIX
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cOOBITHI{, B TOM YHCII€ B OINbITAX C PaBHOBO3MO>KHBIMU
AJIEMEHTapPHBIMU COOBITUSAMH (C BU3YaJIbHOM OIOPOHA).
Yuacmeoeamov 6 oo0cyrcoenuu pewenusn 3agaum Ha
HAXO0XKJICHUE BEPOATHOCTEH 00BbETMHEHNS U TIePECCUCHUS
COOBITHIA, B TOM YHCJI€ HE3aBUCUMBIX, C HCIIOIb30BAHUEM
rpadMUecKuX TNPEACTABICHUH W JiepeBa CIy4aiHOTO
OTIBITA.

Yuacmeosamv 6 ob6cyicoenuu pewenus 3anaum Ha
nepevuciieHre KOMOMHAIH (Yuciia mepecTaHOBOK, YUCIIa
CoYeTaHui), Ha HAXOXJICHHE BEPOSTHOCTEH COOBITHIA C
NPUMEHEHHEM KOMOWHATOPUKHM, B TOM YHCIE C
HCII0JIb30BaHuEM TpeyroJibHuKa [lackans.

9 kiaacc (He MmeHee 34 4)

Ha3zpanue
pasaeJa (TemMbl)
(umcJyi0 yacon)

OcHoBHOE coepxaHue

XapakTepucTHKA 1esITeIbHOCTH 00y4al0IMXCst

IloBTOpPEHME
Kypca 8 ki1acca
(4 4)

HpeI[CTaBJ'ICHI/Ie JaHHBIX. OnucarenabHas

CTaTUCTHKA.

Onepanuu Haa coObITHSAMH. He3aBHCUMOCTH COOBITHH.

IToBTOpsAAITH M3y4EHHOE U BBICTPAHBATH CHCTEMY
3HaHUM.

Pemath 3aga4u Ha NpeCTaBlIEHUE U ONMCAHUE JAHHBIX.
Pemars 3amaum  Ha  HaXOXKJEHHE  BEPOSTHOCTEU
00BbeIMHEHUS W TepeceyeHHus COOBITUH, B TOM YHCIE
HE3aBHCHUMBIX, C  HCIOJb30BaHHEM  TpapUUecKuX
IIPEJICTaBICHUN U JepeBa CIIy4aiiHOTO OIIbITA.

Pemats 3agaum Ha nepedncieHre KOMOMHAUUHM (dncia
NIEPECTAaHOBOK, YHCJIAa COYETAaHUM), Ha HAXOXKICHHE
BEPOATHOCTEN COOBITUI C MPUMEHEHNEM KOMOMHATOPHKH,
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B TOM YHUCJI€ C UCIIOJIB30BAHUEM TPEYT'OJIbHHUKA ITackans

9J1eMEeHTHI
KOMOMHATOPUKH
(4 1)

KombOunaropnoe mnpaBuino yMmHOxeHud. llepectaHoBKU.
®aktopuan. CodeTaHus U YHUCIO COYETaHUH. TpeyeonbHuK
Iackans. [pakTudeckast pabota «BeraucieHue BEpOSTHOCTEH
C HCIMOJb30BAaHUEM KOMOMHATOPHBIX (PYHKIMM SIEKTPOHHBIX
TaOIHI.

OcBauBathb Ha  0a30BOM  ypOBHe  TOHSTHA:
KOMOWHATOpPHOE MPaBHJIO YMHOXXEHUS, YIOpPsIOYeHHAs
napa, Tpoiika 00beKTOB, TIepeCTaHOBKa, (PaKTOpHAII YUCIIA,
COYETaHUe, YUCIIO COUCTAHUM, mpeyeonvhuk [lackans.
Pemats nmpocreiimmmMe 3agayM  Ha TEPEUUCIICHUE
YIIOPAOYCHHBIX Tap, TPOEK, EPEUHCICHNE TEPECTaHOBOK
U COYCTAHWH JJIEMEHTOB pa3JIMYHBIX MHOXECTB (110
00pasiy).

Pemats mpocreiilime 3agauM Ha NPUMEHEHHE YHCIIA
coueTaHuil B anredpe (CoKpaiéHHOe YMHOXKEHHE, OMHOM
HproToHa) (¢ HanpaBIIsAIOMIEH TOMOIIBIO).

Pemath, mnpuMeHsis KOMOMHATOPHKY, 3aJa4d Ha
BBIUUCIICHHE BEPOATHOCTEH, B TOM YHCJIE C IOMOIIBIO
AIIEKTPOHHBIX TAONUI] B XOJ€ MPAKTHYECKOW paboTh (c
BU3yaJIbHOW OTIOPOHA).

I'eomeTrpuueckas
BEPOSITHOCTH
(4 9)

TI'eomempuueckas éepoamnocmo. Cryuaiinvlii 6b100p MOYKU U3
@ueypel Ha niockocmu, U3 ompesKa, U3 0yeu OKPYHCHOCHU.

Oceausamb noHAMUE 2€0MEMPULECKOU 8EPOSMHOCHIU.
Yuacmeoeams 6 o6cyscoenuu pewenus 3adauu na
HaxoxcoeHue 6eposimHoCmeti 8 ONblMax, NpeocmagumMblx
KdK 6bl60p MOY€K U3 MHO20Y2O0IbHUKA, Kpyed, Ompe3Ka Uil
Oyeu OKPYHCHOCTU, YUCTI0B020 NPOMENCYMKA

HcnuiTanus
bepnyinu
(6 1)

Hcneitanue. Ycnex u Heynada. Cepust HCIIBITAHUH J10 IEPBOTO
ycnexa. Wcnbitanuss bepnymmu. BepostHoctu coObiTHil B
cepun ucnbiTanuii bepuymmu. IIpakTuueckas pabora
«Mcnpiranus beprymm».

OcBauBaTh Ha 0230BOM YPOBHE NOHSITHSI: HCIIBITAHUE,
AIIEMEHTApHOE COOBITHE B UCIBITAHUHM (YCIEX U Heyaaua),
cepusl HUCIBITAaHWH, HACTyIUIEHHE TIIEpBOT0O  ycrexa
(neynaum), cepust ucnbITanuii beprysm.

Pemiate  mpocreiinude 3aJa4d Ha  HAaxOXK/IEHUE
BEPOATHOCTEH COOBITHI B CEpUU HCHBITAaHUI /10 EPBOTO
ycrexa, B TOM YHUCIIe ¢ MPUMEHEHUEM (OPMYIbI CyMMBI
reOMeTpUYECKOM mporpeccuu (C Omopoil Ha CIPaBOYHYIO
UH(pOPMAILIHIO).

Pemats nmpocreiimmue

3324l HAa  HaXOXKIECHHE
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BEPOATHOCTEM  DIEMEHTapHBIX COOBITUH B  cepHH
ucnbplTaHuil  BepHynnu, Ha HaxO0XJIEHHUE BEPOSTHOCTH
OTpeACNEHHOr0 YHCIa YCIEXOB B CEPUM HCIBITAHHA
bepnyu (¢ BU3yainbHOH OMOPO).

H3yuaTh B X0/1e MPAKTHYECKOIl PadoThl, B TOM YHCIIE C
MOMOIIBIO TU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucneiTaHui bepuysnnu

Cayyaiinas
BeJIHYMHA
(6w

CnyualiHas BelMYMHA M paclpeiesieHue BEpPOSITHOCTEH.
Maremarnueckoe OXHMIAHME W AUCHEPCHUS  CIy4alHOH
BelIMUYMHBL. [IpuMeppl MaTeMaTHMUECKOro OXHUAAHHUA Kak
TEOPETUYECKOI0 CPETHEr0 3HAUECHUSI BETUUYHUHBI.

[TonsiTue 0 3aKoHe OobIINX YKcen. M3MepeHne BeposTHOCTEH
C IOMOILBIO 4acTOT. [IprMeHeHne 3akoHa OONBIINX YHCEIL.

OcBoutb Ha 0a30BOM YPOBHE NOHATHS. ClydalHas
BEJIMYMHA, 3HAYECHUE CIIy4anHOM1 BEJINYUHBI,
pacnpezesieHue BEpOSITHOCTEN.

H3yyats m o00cyxkaaTrb IpuUMEpPbl JUCKPETHBIX U
HENpEepbIBHBIX CIyYalHbIX BEIUYUH (POCT, BEC YEIOBEKa,
YUCJICHHOCTh HACEJIEHUs, APYTUe N3MEHYMBBIC BEJINYUHBI,
paccMaTpuBaBILIMECS B KYpCE€ CTaTUCTUKH), MOJEIbHBIX
CIIy4alHbIX BEJIMYMH, CBA3aHHBIX CO CIIy4alHbBIMU
onbITaMu (OpOcCaHMe€ MOHETHI, UTPATILHOW KOCTH, CO
CJIly4aifHbIM BBIOOPOM H T. II.).

OcBauBath Ha  0a30BOM  YPOBHE¢  INOHATHA:
MaTE€MaTHYeCKOe OKUJAHUE CIyJallHOW BEJIMYMHBI KaK
TEOPETHUYECKOE CPEIHEE 3HAUCHHE, NUCTIEPCHSI CIIy4allHON
BEJIMYMHBI KaK aHAJIOT IUCIIEPCUH YMCIOBOT0 Habopa.
Pemiate 3a1aum Ha BBIUHCICHHE MAaTEMAaTHYECKOTO
OXKHMJAaHWS W  JUCIEPCUU  AUCKPETHOM  CIly4yanHOM
BEJIMYMHBI 110 33JJaHHOMY PAaCIpEICICHUI0, B TOM YHCIIE
3ajlay, CBSI3aHHBIX CO CTPAXOBAaHUEM U JIOTepesMU (c
HaIPaBJISIONIEH TTOMOIIIBIO).

3HAKOMHMTBCSI C MaTeMaTU4YECKUM OXHJIAHUEM U
JIUCIIEpCUEN HEKOTOPBIX PACIpECIICHU, B TOM 4HCIIE
pacripesiesieHus Cl1y4aiiHON BETMYUHBI «UUCIIO0 YCIIEXOB)» B
cepuu UcnbITaHui bepHysum.

M3yyarp 49acToTy COOBITUS B  TOBTOPSIFOIIMXCS
CIIy4alHBIX ONBITAX KAK CIIy4allHYIO BEINYUHY.

92




3HAKOMHUTBLCSI C 3aKOHOM OonbImx uucen (B Qopme
bepuymnu): mpu OONBIIOM YHCJIE ONBITOB YacToTa
coOBITHS OJHM3Ka K €r0 BEPOSITHOCTH.

PemaTs 3aga4n Ha U3MEpeHNE BEPOSITHOCTEH C IIOMOIIIBIO
4acTOT (C HANpPaBJISAIOLIEH TOMOIIBIO).

OOcy)knaTh poJib 3aKOHA OOJIBIIUX YHCET B 000CHOBAaHUU
YaCTOTHOTO METOJ[a U3MEPEHUST BEPOSTHOCTEH.
OOcyknaTh 3aKOH OOJBIIMX 4YKHCET KaK IPOSBICHHE
CTaTUCTHYECKOW YCTOMYMUBOCTU B U3MEHUMBBIX SIBICHUSX,
pOJb 3aKOHa OOJBIIMX YHCENI B TMPHPOJAE U B IKHU3HH
YeJI0BeKa.

0O000menue,
KOHTPOJIb
(10 v)

IIpencraBienue  JTaHHBIX.
BepositHoCTh CIIy4ailHOTO COOBITHSI.
KoMOHHaTOpukH. CiryyaliHble BETMUUHBI U PACTIPEICTICHHUS.

OmnucarenpHas  CTaTUCTHKA.
DIIEMEHTHI

IloBTOpPSAITH WH3y4YE€HHOE U BBICTPAMBATh CHCTEMY
3HAHWH.

PeIIIaTL 3aJauMm Ha HpeIICTaBJIeHI/Ie 1 OIIMCAHUEC NJAaHHBIX.
PemaTh 3a1a4un Ha HaXOXK/ICHUE BEPOSTHOCTEH COOBITHIA,
B TOM YUCJIC B OIIbITaxX C paBHOBOSMO)KHI)IMI/I
3JIEMEHTAPHBIMU COOBITHSIMH, BEPOSATHOCTEN
OOBEAVHEHHUS U TMepeceyeHHs] COOBITHM, BBIYUCISATDH
BEPOSATHOCTH B OIBITAX C CEPUSAMU CITyYaWHbBIX UCIIBITAHUN

[Ipu pa3paboTke pabodeil mnporpamMmbl B TEMaTUYECKOM IUJIAHUPOBAHUHU JOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH
WCIIOJIb30BaHUS 3JEKTPOHHBIX (LU(POBBIX) 00pa30BATEIBHBIX PECYPCOB, SABISIOMINUXCS Y4€OHO-METOAMUYECKUMU MaTepragaMu
ANIEKTPOHHBIE YYEOHMKM M 3aJa4yHUKH, ODIIEKTPOHHbIE OMOIMOTEKH, BUPTYaJbHbIE
71a0b0paTOpUH, UTPOBbIE MPOrPaMMBbl, KOJUIEKIIUU IU(GPOBBIX 00pa30BaTENbHBIX PECYPCOB), UCIIOIB3YEMBbIMU JJIsi OOYYEHUS U
BOCIIUTAHUSl PA3IUYHbIX TPYII IOJb30BaTEICH, MPEACTABICHHBIMU B 3JIEKTPOHHOM (LM(DPOBOM) BUAEC U PEANTU3YIOIIUMU

(MyJIbTUMEIUNHBIE MPOTrPaMMBlI,

nunakTudeckue Bo3Moxuoctu KT, conepxanre KOTOPhIX COOTBETCTBYET 3aKOHOIATENIbCTBY 00 00pa30BaHUMU.
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