MYHUIHUITAJIBHOE OBIIEOBPA3OBATEJIBHOE YYPEKXKJIEHUE
CAMAPCKASA CPEJHSAS OBIIEOBPA3OBATEJIBHASA HIKOJIA

PaccmoTtpeno:

Ha 3ac€JaHUuU IIeaarorn4yeCckoro CoBera YTBep)KIIeHO [pHKasoM

HIKOJIbI

HpOTOKOJ'I NQ_]._OT «28 »_08_2023 N9_99/1'OCH_ oT «_28_»_08_2023 T.

PABOYAS ITPOI'PAMMA
11O MATEMATUKE

HA YPOBHE OOO

[Iporpamma pa3paboTana Ha OCHOBE aAaNTHPOBAHHON OCHOBHOM 00pa30oBaTeIbHON MTPOTPaMMBI
OCHOBHOTO0 00111eT0 00pa30BaHus 00yYaIOIUXCA C 33JPKKON ICUXUUECKOTO Pa3BUTHUS

MecTo npeamera B yueOHOM IJIAHE HIKOJIbI

Knaccer VYuebHblil Kype KonnyectBo yacoB | KonngectBo Bcero yacos 3a

o0yudeHus B HEJIEIIIO y4eOHBIX HE/EIb y4€eOHBIN ToJ

5 MaTeMaTHKa 5 34 170

6 MaTeMaTHKa 5 34 170

7 anreOpa 3 34 102
TeOMETPHUS 2 34 68
BepositHOCTB 1 1 34 34
CTaTUCTHKA

8 anredpa 3 34 102
rEOMETPHUS 2 34 68
BepositHOCTS 1 1 34 34
CTaTUCTHKA

9 anredpa 3 34 102
rEOMETPHUS 2 34 68
BepostHOCTB 1 1 34 34
CTaTHUCTHKA

Pa3pa0doTyuk nporpamMmsi:

YUUTEIb MATEMAaTHKH

KanamnukoBa Bepa AnekceeBHa,
COOTBETCTBHUE 3aHUMAEMOH JI0JIKHOCTH

c.Camapa, 2023r



[TOACHUTEJIbHA A 3AIIMCKA

PaGouas mnporpamma 1o MaremMaTuke UIsl OOydYarolUXcs C 3aJepKKOU
ncuxuyeckoro pa3sutus (nanee — 31IP) Ha ypoBHE OCHOBHOIO 00111€ro 00pa3oBaHUs
HOJArOTOBJIEHa Ha ocHoBe denepasbHOro rocyJapCTBEHHOTO 00pa3oBaTENIbHOTO
CTaHJapTa OCHOBHOro oOmiero oOpa3oBaHMs, AJaNTHPOBAHHON OCHOBHOM
o0Opa3oBaTeNbHOM MpOrpaMMbl OCHOBHOIO 00IIEro o0pa3oBaHUs OOydYarOIIUXCS C
3aJIep’KKOM ICUXUYECKOTO pa3BUTH , DeepanbHO paboueil mporpaMmmMbl OCHOBHOTO
oOuiero oOpazoBanusi mo npeametry «MaremaTukay», [IporpamMmmsl BOCHMTaHUSA, C
YU4ETOM pacCHpelIeCHHbIX IO KjaccaMm IMpPOBEPSIEMbIX TPeOOBaHUN K pe3ysbTaTaM
OCBOCHHMSI AJANTUPOBAHHOW OCHOBHOM O0Opa30BaTENbHOW MNPOrpaMMbl OCHOBHOTO
oOmero oOpa3oBaHusA OOyYarOUIUMXCs € 3aJEPKKOM ICUXUYECKOro pa3BuTus. B
pabouell mporpamMme y4YT€Hbl UJAeW U nonoxeHus KoHuenmuu pa3BUTHA
MareMaTtuyeckoro oopasoanus B Poccuiickoii®denepanuu.

O0mas xapakrepucTuka yue0Horo npeamera «MareMmaTuka

VY4eOnblii npeamer «MaTemaTHka» BXOJUT B HPEIMETHYIO 00JacTh
«Marematuka u uHpopMaTuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIBHON
KyJbTypbl M JIOTHYECKOIO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHS IOJb30BaThHCS
QITOpPUTMaMH, a TaKKe NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEIHEBHON ku3HM oOydaromuxcss ¢ 3[IP. VYueOHblii mnpeaMer pa3BUBaET
MBIIUIEHWE, TPOCTPAHCTBEHHOE BOOOpakeHUE, (PYHKIMOHAIbHYIO TIPaMOTHOCTb,
YMEHUS  BOCIPUHUMATh W KPUTHUYECKHM  aHAJIM3UPOBATh  HMH(POpPMALHUIO,
MPEACTABICHHYIO B PA3JINYHBIX (popmax.

OOyueHue maTeMaTuKe JAaET BO3MOXKHOCTh pa3BUBaTh y oOydarommuxcsa ¢ 311P
TOYHYIO0, PAlMOHAIbHYI0O U WH()OPMATUBHYIO pe€4yb, YMEHHUE OTOMpaTh Hauboiiee
MOAXO/SIINE SI3bIKOBBIE, CUMBOJMYECKUE, TpapUUecKue CpeAcTBa ISl BBIPAKEHUS
CY’KJEHUI U HATJISIIHOTO UX IIPEJICTABICHHUS.

HeoOxoaumMbIM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBaHUU
ABIIIETCS  OOIlee 3HAKOMCTBO C METOJaMU TO3HAHUA JCHCTBUTEIHHOCTH,
IIPEACTABICHUE O IPEIMETE U METOAAX MATEMATUKH, UX OTINYUI OT METOAOB JIPYTUX
€CTECTBEHHBIX U F'yMaHUTApHBIX HAYK, 00 OCOOCHHOCTSAX MPUMEHEHHUs MaTEeMaTUKU
JUISL pelIeHUs] Hay4YHbIX W TPUKIaJHbIX 3adad. TakuMm 00pa3oM, MaTeMaTUyecKoe
oOpa3oBaHHe BHOCUT CBOU BKJIa/ B (popMupoBaHue 0011Iel KyIbTyphl YEJIOBEKA.

N3yyeHne MareMaTHKu TaKkXe CIOCOOCTBYET ACTETHYECKOMY BOCHUTAHUIO
YeJloBeKa, MOHMMAHHWIO KpPacoThl M M3SIIECTBA MAaTEMAaTUYECKUX PaCCyKICHUH,
BOCITPUSITUIO TEOMETPUUYECKUX (HOPM, YCBOEHUIO UJIEU CUMMETPHUH.



[Iporpamma oTpaxaeT cojepkaHue oO0yueHus mpeameTy «MaTremaTuka» c
y4eTOM 0COOBIX 00pa3oBaTebHBIX MOTpeOHOCTEN oOydaromuxcs ¢ 3[1P. OBnanenue
yueOHBIM MpenMeToM «MaTemaTtnkay MpeCTaBisieT ONPEeICHHYIO CI0XHOCTh IS
yaamuxcsa ¢ 3[IP. V oOyuarormuxcst ¢ 3IIP Hambosee BBIpaXe€HBI OTCTaBaHUS B
Pa3BUTHHM CIOBECHO-IOTUYECKHX (OPM MBIIUIEHHSA, IO3TOMY aOCTpakTHbIE U
OTBJICYEHHBIE KAaTErOPUH UM TPYAHOAOCTYIIHBI. B TOXke BpeMs IIpU CIEUAIbHOM
oOydueHHH OOyd4arluecss MOTYT BBIIOJHATH 3aJaHus 1o aiaropurMmy. OHu
BOCIIPUMMYMBBI K ITOMOIIM, MOTYT BBIIIOJIHUTH NEPEHOC HA AHAJIOTMYHOE 3aJJaHHE
YCBOEHHOro crocoba penieHusi. CHMXKEHHE PA3BUTHSA MBICIUTENBHBIX ONEpalil U
3aMEUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JACHUCTBUM NPUBOIAT K HEIOCTATOYHOM
OCMBICJIECHHOCTH COBEPIIAEMbIX YYEOHBIX AEHCTBHM. Y oOyuaroummxcs 3aTpyIHEHbI
CUETHBIC BBIYMCIICHUS, MPOU3BOJUMBIE B YME. B IHMCHMEHHBIX BBIYUCIICHUSX OHMU
MOTYT MpPOIyCKaTh OJMH W3 NPOMEXYTOUHbIX IIaroB. [Ipu pabore ¢ uMcIOBBIMU
BBIPDAKCHUSIMH, BBIYMCICHUEM MX 3HAYEHUS MOTYT HE YyIEpKUBATh IPABUIbHBIN
nopsiiok aevctBuid. [1pu ympoienuu, mpeodpa3zoBanuu BeipakeHuit yuyammuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO IPHUHATH PEHIEHUE O IMOCIEA0BATEIBHOCTH BBIIIOJHEHUS
nercTBUii. KOHKPETHOCTh MBIIUICHUSI OCIIOXKHSET YCBOCHUS HAaBbIKA PELICHUS
YpPaBHEHMH, HEPABEHCTB, CUCTEMBbI YpaBHEHUU. VM ManoIOCTymHO COBEpILICHHE
00paTUMBIX ONEpaLIUN.

Huskuii  ypoBeHb  pa3BUTHsS  JIOTHUYECKUX  ONEpAalMd, HEIOCTaTOYHAas
00OOLIEHHOCTh MBIIUICHUS] 3aTPYAHSIOT U3ydyeHHe TeMbl «DYHKIUW»: MpH
onpeneneHu (QYHKIUMOHAIBbHOW 3aBUCUMOCTH, IMPH ONUCAHUU TIpaduyecKoit
CUTYaIINH, UCTIONIb3YsI T€OMETPUUECKH, anreOpandeckuid, GyHKIIMOHATBHBINA S3BIKH.
Hepenko yuaniuecst He BUIAT pa3HULBI MEXAY 00JacThiO onpeaesneHuss QyHKIUU U
00J1aCcThIO 3HAUECHUH.

Pemenue 3amad cONpsiKEHO C TPYIHOCTAMU OQOPMIIEHUS KpPAaTKOW 3amucH,
MIPOBE/ICHMSI aHAIM3a YCIOBUS 33[1a4M, BbIIEJIECHUS CyIIeCTBEHHOT0. O0yyarommecs ¢
3I1P 3aTpynHstOTCS clefaThb YMO3AKIIOUEHHE OT OOIIEero K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpalMOHAJIbHBIE CIOCOOBI  pEIIEHUs, WHOrJa OrpPaHUYHUBAIOTCA
MaHUITYJISIUSAMU C YHCIIAMH.

[Ipn w3yueHunm reomeTpuueckoro wmarepuana oOydarommecs ¢ 3IIP
CTAIKUBAIOTCS €  TPYAHOCTBIO  JEJaTh  JIOTUYECKUE  BBIBOJBL,  CTPOMUTh
IIOCJIEA0BATEIbHBIE PACCYKICHHS. HenpouyHble 3HaHNWsI OCHOBHBIX TEOPEM I€OMETPUU
OPUBOJUT K OIIMOKAaM B PEIIEHUWU TeoMETpHuYecKux 3aaady. OOydyaromiuecss MOryT
MOJMEHUTH (POpMyYITy, HEMPABUIHLHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommbdkam B
pelleHnd  3a7a4  NPUBOAAT  HENOCTATOYHO  PA3BHUTBIE  MPOCTPAHCTBEHHBIE
npeacTaBieHus. VM cii0XHO BBIITOJIHUTH YEPTEXK K YCIOBHIO, B TMCbMEHHBIX paboTax
OHM HE MOT'YT IPUBECTU OOBICHEHUE K UEPTEXKY.

To4yHOCTH 3aMIOMUHAHUS U BOCITPOU3BEACHUS y4eOHOr0 MaTepralia CHUKEHBI 10
OpUYMHE CIa00CTH MHECTUYECKOM JESATENbHOCTU, CYKEHHS o0bemMa MaMsTH.
Oo6yuatomumest ¢ 3IIP Tpebyercs Oosbllie BpeMEHM Ha 3akpervieHHue MmaTepuala,
aKTyajau3alus 3HaHUW 110 ONOPE MPU BOCIIPOU3BEICHUH.

J151g mpeoiosieHrs TPy IHOCTEH B U3y4eHUH yueOHOTro mpeameTa «MarteMaTuka
HeoOxoauMa ajanTtanus oObeMa M XapakTepa y4eOHOro marepuana K



MO03HABATENbHBIM BO3MOXKHOCTAM yuaiuxcsi ¢ 3I[IP. Cnegyer yueOHBIN Marepuan
IPENOJHOCUTh HEOOJIBIIMMHU TOPLUHUAMH, YCIOXKHSS €ro MOCTENEHHO, M3bICKUBATh
cnocoObl  afanTalM  TPYOHBIX 3aJaHUM, HEKOTOpble TEMbl JaBaTh Kak
O03HAKOMUTEIIBHBIE; UCKIIFOYAaTh OTJAEIbHBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKUI
MaTEepUAl PEKOMEHIYETCA H3y4daTb B IPOLECCE IPAKTUYECKOM AESTEIBbHOCTH IO
pemieHnto  3agady.  OpraHuyeckoe €AUHCTBO MPAKTHYECKOW W YMCTBEHHOU
ACSTEIbHOCTH Y4YalllUXCcid Ha ypOKaX MAaTeMaTUKH CIIOCOOCTBYIOT TMPOYHOMY U
CO3HATEILHOMY YCBOCHHIO OA3MCHBIX MATEMATHYCCKUX 3HAHUHN M YMEHUH.

Heau u 3anaun n3yvyeHus yueOHoro npeamera «MaremaTuka»

[TpuopuTeTHBEIME Yyerimu 00ydeHUS MaTeMaTHKe B 5—9 Kitaccax sIBISIOTCS:

* (¢hopMUpPOBaHUE LEHTPATBHBIX MAaTEMAaTUYECKUX MOHATUM (YHMCIIO, BEIUUYUHA,
reoMeTpuIecKast durypa, IepeMEeHHas, BEPOSITHOCTb, byHKIIHA),
00eCIeYnBaOIINX MPEEMCTBEHHOCTh U TMEPCIEKTUBHOCTH MaTEMaTHUYECKOIrO
oOpazoBanus ooyuatomuxcs ¢ 311P;

* nojaBsenenue odydarommxcs ¢ 3[1P Ha 1ocTynmHOM 1711 HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPY>KAIOIIEeT0 MUpPa, MOHUMAaHUE MaTEMATUKHU KaK
4acTU 00IIEeH KyJIbTYphl YEIOBEUECTBA;

" pa3BUTHE WHTEIJIEKTYaJbHBIX W TBOPUYECKUX CIOCOOHOCTEM OOyYaromuxcs C
311P, no3HaBaTeIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUN, KpUTUYHOCTH
MBIIIUIEHUS, UHTEPECA K U3YUCHUIO MAaTEMATUKU;

* ¢opmupoBanue (YHKIMOHATHLHON MaTeMaTHYeCKOM TPaMOTHOCTH: YMEHHS
pacmo3HaBaTh MPOSIBIICHUS  MaTEeMaTHYECKUX  TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEHN B peaJIbHBIX )KU3HEHHBIX CUTYAIUAX U MPU U3YUYECHUH JIPYTUX
y4€OHBIX TPEAMETOB, TMPOSIBJICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMyIUpOBaTh WX Ha S3bIKE MAaTEMaTUKH W CO3/1aBaTh MAaTeMaTUYECKHUE
MOJIEIM, TMPUMEHSITh OCBOCHHBIM MaTEeMaTUYECKUW amnmapar g perieHus
MPAaKTUKO-OPUEHTUPOBAHHBIX  3aJay, HWHTEPIPETUPOBATH W  OILCHUBATh
MOJTyYEHHBIE PE3YJIbTATHI.

JlocTikeHne 3Tux 1enei 00ecreuynBaeTcs PEIeHNeM CICIYIONTNX 3a0ay.

* ¢opmupoBath y oOyuarommxcs ¢ 3[IP HaBbiku yueOHO-TIO3HABATEIHHOU
NESATEILHOCTH: TUIAHUPOBaHUE pPal0OThI, TOWCK pAIMOHAIBHBIX MyTeH ee
BBITIOJTHEH U, OCYIIIECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBATh HMHTEIUICKTYaIbHOMY pa3BHUTHIO, (OPMUPOBATH Ka4yeCTBa,
HEO0OXOIMMbIC YETIOBEKY JJIs TIOJTHOIICHHOH JKU3HU B COBPEMEHHOM OOIIIEeCTBE,
CBOMCTBEHHBIE MATEMATUYECKOU AESATEIbHOCTU: SICHOCTA U TOYHOCTH MBICIIH,
WHTYUIIUH, TPOCTPAHCTBEHHBIX MPEACTaBICHUM, CIOCOOHOCTH K MTPEOI0JICHUIO
TPYAHOCTEW;

" (opMHpPOBATH KIIOUEBBbIE KOMIETEHIIMM YYalIUXCsl B paMKax MpeAMETHON
obOnactu «Marematuka U1 HHPOPMATHUKAY,;

" pa3BUBATh MOHATUIHOE MbIIIJIeHUs o0y4aronuxcs ¢ 311P;



" OCYLIECTBJISITh KOPPEKIMIO MO3HABATEIbHBIX IporieccoB odOyyatonuxcs ¢ 3I1P,
HEOOXOQUMBIX JUIsl OCBOEHHUS MPOTrPaMMHOIO MaTepuaia Mo YydeOHOMY
pEeIMETY;

" [peaycMaTpuBaTh BO3MOXHOCTh KOMIIEHCAIIMU 00pa30BaTEIbHbBIX ACPHUIIITOB B
OCBOEHHUH TMPEIIECTBYIOUIET0 MPOrPaMMHOIO Marepuajia y oOydaromuxcs ¢
3IIP 1 HegOCTaTKOB B X MAaTEMaTUYECKOM Pa3BUTHH;

" copmMHupOBaTH YCTOWYUBBIA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBIABIIATH U PA3BUBATh MAaTEMATHUECKHE U TBOPUECKHE CITIOCOOHOCTH.
OCHOBHBIE JIMHHM COJIEpKaHUsl Kypca MareMaThku B 5—9 kmaccax: «Hucna u

BBIUHCTICHUS», «Anredpa» («AnreOpandeckue BbIpaXEHHUS», «YpaBHEHHS U
HepaBeHCTBa»), «Dynkuum», «['eomerpus» («l'eomerpuueckue GUrypsl U HX
CBOMCTBay», «I3MepeHne reoMeTpUueCKuX BEIUUYUHY), «BEpOATHOCTh U CTATUCTUKAY.
JlaHHbIE TMHUU Pa3BUBAIOTCS MapajuIesIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOMN
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JApPYrod, a B TECHOM KOHTaKTe W
B3aumozeiictBun. Kpome »3Toro, ux oOBbEAMHSET JIOTMYECKas COCTABJIAIOIIAS,
TPaJIULIUOHHO MIPUCYIAas MAaTEMAaTUKE 1 IPOHU3bIBAIOLIAs BCE MAaTEMaTUYECKHE KYPChI
u coaeprkatenbHble uHuu. ChopMynnpoBaHHoe B deepalibHOM rocyJapCTBEHHOM
o0pa30BaTeNbHOM CTaHJAapTe OCHOBHOTO OOIIEro 0Opa3oBaHUsl TPEOOBAHUE «YMETh
OIEpUPOBATh NOHATHAMMU: ONPEACIICHUE, aKCHOMA, TEOPEMA, I0KA3aTEIbCTBO; YMEHUE
pacrno3HaBaThb MCTUHHBIE M JIOXKHBIE BBICKA3bIBaHUS, HPUBOJUTH MPUMEPHl U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAaHUS U OTPUIIAHUS BHICKA3bIBAHHID OTHOCHTCS KO
BCEM Kypcam, a pOpMUpOBAHHUE JIOTHUECKUX YMEHHI paclpeaessseTcs N0 BCEM rojam
00y4eHHUs Ha YPOBHE OCHOBHOI'O 00I1Ier0 00pa3oBaHuUsl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM pe3yJbTaTaM
ocBoenust DenepanbHoil pabouell TpOrpaMmbl, pacnpenen€éHHbIM [0 ToAam
o0y4yeHHus, CTPYKTYpUPOBAHO TaKUM O0Opa3oM, YTOObI KO BCEM OCHOBHBIM,
MPUHIMITHAIBHBIM BOIIPOCaM oOyuaromuecs: oOpanaiuch HEOJIHOKPATHO, YTOOBI
OBJIAJICHUE MAaTEMaTUYECKUMH TOHATHUSIMH M  HaBBIKAMU  OCYULIECTBIISJIOCH
MOCJIEI0BATEIBHO U MOCTYINATENbHO, C COOMIOACHUEM MPUHIUIA TPEEMCTBEHHOCTH,
a HOBBIE 3HAHUS BKIIOYAJIKCh B OOIIYI0 CHCTEMY MaTE€MaTHUECKHUX IpeACTaBICHUI
oOyuatomuxcs ¢ 3I1P, pacuupsist u yray6ss e€, oOpa3yst IpoYHble MHOKECTBEHHBIE
cBsi3u. OO1me 1enu u3ydeHus: yueoHoro npenmera «MaTemaTHkay MpeICTaBICHbI B
denepanbHON pabodeit mporpaMMe OCHOBHOTO OOIIEro 00pa30BaHMS.

Oco0eHHoCTH 0TOOpPA M aJaNITAIIMU Y4€OHOT0 MAaTepuaJia o MaTeMaTHKe

OOyuenue yudeOHOMY mnpeaMery «MaremaTtvka» CTPOUTCS Ha CO3JaHUU
ONITUMAJIBHBIX YCJIOBHH JIJIi YCBOCHHS MPOTPAMMHOIO MaTepuaia 00y4JaromuMHucs ¢
3I1P. Bonwioe BHUMaHue yaenseTcss oT00py yueOHOro MaTepualia B COOTBETCTBHH C
OPUHIIMIIOM JOCTYIMHOCTH MpPH COXpaHEHUHU oOIero 0a30BOro ypOBHsS, KOTOPBIH
JOJIKEH 10 COJIEPKAHUI0 U 00beMy ObITh aIaTUPOBAHHBIM 115t oOy4daronuxcs ¢ 311P
B COOTBETCTBUM C HMX OCOObIMU OOpa3zoBaTelbHbIMU TNOTpeOHOCTSIMHU. CremyeT
o0nerunTh oOBJIaJieHue MarepuaigoMm oOydarommmucs ¢ 3IIP mocpencTtBom ero
JETANIbHOTO OOBSICHEHUSI C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPATHON TPEHUPOBKH



B MPUMEHEHUU 3HAHWM, MCIOJIb3ys MPHUEMBl aKTyalu3aluu (BU3yasibHas oOIopa,
aMsITKa).

[IpumepHasi nporpamMma MpeaycCMaTpUBAET BHECEHHE HEKOTOPHIX M3MEHEHMIL:
YMEHBIIIEHHE 00BbEeMa TEOPETUYECKUX CBEJCHUH, BBIHECCHHE OTACIBHBIX TEM WIIU
LEJBIX Pa3fesioB B MaTepHalIbl Isi 0030PHOT0, 03HAKOMHUTEIBLHOTO U3YUCHHS.

HN3menenus nporpaMmmsl B 5—9 kiaaccax

Mamemamuxa 6 5 u 6 knaccax

B 03HaKOMMTEIBHOM IIJIAHE HW3Y4YAIOTCA CIEAYIOIIUE TEMBI:

«Pumckas nymepanus», «PaBubie durypey», «lluwmuaap, konyc, map», «Kyow,
«IIpssMmoyronpHbIN mapajuienenumneny, «llepemenienne Mo KOOPAUHATHON MPSAMOMN»,
«Mopayne yucna», «HucnoBble MpoMexyTkn»; «MacmTadb» (M3ydaercs B Kypce
«T"eorpadus»); «M300paxenue reomeTpruueckux (GuUryp Ha HEIMHOBAaHHOW Oymare ¢
WCIIOJb30BAaHUEM LHUPKYJA, JIMHEWKH, YroJbHUKA, TpaHCHOpTUpa», «/lnuHa
OoKpyxkHOCTHY», «Ilnomane kpyra», «llapannensusie npsimbiey», «llepnenauKynsipHbie
npsiMmbie», «OceBasi U LEHTpadbHasi CUMMETpUM» (M3ydaeTcsi B Kypce IreOMETpHUH);
«beckoHeUHBIE MEpUOIUYECKUE ACCATUYHBIE ApoOu. JlecsaTuuHOe NPUOIMKEHUE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireopsl).

YMEHBIIEHO KOJIMYECTBO YaCOB HA CIEAYIOLINE TeMbI: «PelleHne ToTu4eCcKui
3amauw», «/mmHa otpe3kay, «lllkaney, «PacrnpenenuTenbHblil 3aKOH YMHOMKEHHUS,
«3anmuch  Mpou3BeACHHS ¢ OyKBEHHbIMH  MHOXuTensimu»,  «lloctpoenue
KOH(Urypamuii U3 vactel npsMon, OKPYKHOCTH HAa HEIMHOBAHHON M KJIETYATON
oymare», «Jlenutenu u kpatHble. [IpuszHaku nenumoctuy, «HamOonbimmii oOmumii
JeIuTeNh U HauMEHbIlee olliee KpaTHoe. [[eTuMOoCTh CyMMBI M TIPOU3BEACHUSY.
«IIpuBenenue npodu K HOBOMY 3HaMeHaTeN0», «Haxox1eHrne 4acTu 1enoro 1 Leaoro
no ero vactu». «OKpyrjieHue IeCATHUYHBIX ApoOei». «PemieHue 3amad nepedopom
BCEX BO3MOXHBIX BapuaHTOBY». «CocTaBieHUEe OYKBEHHBIX BBIPAKECHHI MO YCIOBUIO
3amaun». BeicBoOOAMBIIMECS Yachl OYyT MCIOJIb30BATHCS HA MOBTOPEHUE (B HaYase
Y KOHIIE Y4eOHOro roja), Ha M3y4yeHHe HauOoyiee TPYJIHBIX U 3HAYMMBIX TeM: B V
KJ1acce
— Ha pelieHne ypaBHEHUH, MPUBEICHHUE JPOOU K HOBOMY 3HAMEHATEII0, YMHOKEHHUE U
JICTICHNE JECATUYHBIX JpoOei, m3mepeHue yrioB; B VI kimacce — nelicTBus ¢
MOJIOKUTENIbHBIMU M OTPULIATEILHBIMU YUCJIAMU, PEIICHUE YPABHEHUM, CIIOKEHUE U
BBIYMTAHHUE YHUCETI, COJAEPIKAIIUX TISNIYI0 U JPOOHYIO 4acTh, HA YMHOKECHHE U JICTICHHE
O0OBIKHOBEHHBIX JAPOOEH.

Anzeopa

B 03HaKOMHUTEIBHOM IIJIAHE H3YYaAIOTCA CIIEIYIOIIUE TEMBI:
«ppaunoHanbHble yucha. JleicTBUTenbHbIe Ynciay, «CpaBHEHUE NEHCTBUTEIIBHBIX
qucesn, apuMeTHYeCKUe ACHCTBUS C JEUCTBUTEIBLHBIMU unciiamuy, «HaxoxneHnue
npuOMMKEHHBIX 3HAYEHUM KBajapaTHOro KopHs», «Teopema Buera», «Pemenus
YPaBHEHUM TPETHEU U YETBEPTOU CTENIEHEN PA3TIOKEHUEM HA MHOKUTENNY, «DYHKIUA Y

=Vvx u ee rpadux», «llorpemHocTs M TOYHOCTh NPUOIMKEHHs», «UeTHble U
HedetHsle GyHKIHM», «DyHKIMS y=Xx"», «DyHKIMS y= ax’, ee rpaduK U CBOICTBA.
I'paduxu GpynKimil y= ax” + N 1 y=a(x-m)?, «YpaBHEHHE C IBYMS [IEPEMEHHBIMH 1 IO
rpadux», «I'paduueckuil cnocod pemeHus: CUCTeMbl ypaBHeHUi», «l300paxenue



YJICHOB apuU(METUYECKON U T€OMETPUUECKON MPOrpeccuili TOUKaMU Ha KOOPIMHATHOM
MJI0CKOCTH. JIMHENHBIN U SKCIIOHEHIIUAIBHBIN pOCT. CIIOKHBIE TPOLICHTHD.

YMEHBIIEHO KOJMYECTBO YacOB Ha u3yudeHHEe TeM: «Dopmyiib»,
«JloKka3zarenbCcTBO TOXIECTBY», «JIMHEHHOE ypaBHEHHE C JIBYMS HEHU3BECTHBIMUY,
«I'padux nuHEHHOTO ypaBHEHHs C IByMs IepeMeHHbIMW», «['paduueckoe perienue
JIMHEHHBIX YPAaBHEHUI M CHUCTEM JIMHEHHBIX ypaBHEHMI», «CBOMCTBA KBaJApaTUYHOM
byHKITUN.

BricBoOoiuBIIIMECS Yackl OYIyT MCIOJNB30BATHCS: JUIsl Jydlled mpopadoTKu
HamOoJiee BaXHBIX TeM Kypca: «Pemienue ypaBHeHuil», «Pemienue cucrtem
ypaBHeHUI», «CoBMecTHbIE JeUCTBHUS ¢ ApoOsimu», «lIpumeHeHue CBOMCTB
apu(pMeTHYeCKOro KBaJpaTHOIO KOPHS»; Ha [OBTOPEHHUE, pEIlIeHUue 3ajad,
npeoOpa30BaHUE BBIPAXKEHHMI, a TAK)KE HA 3aKPEIUIEHUE U3YUEHHOT0 MaTepuara.

T'eomempus

OCHOBHOE BHUMAaHHE YHAENAETCS IPAKTUYECKOW HAINPABIEHHOCTH Kypca,
UCKJIIOYMB M YINPOCTUB HAMOOJee CIHOXKHBIA JJIsi BOCIPHUATHS TEOPETUUECKUIL
matepuan. Ha ypokax reoMeTpum HEOOXOAMMO MAaKCUMAJIbHO HCHOJIb30BaTh
HarJsiHbIE CpefcTBa OOy4eHHUs, OOJIbllle MPOBOJUTH MPAKTHYECKUX pabdoT ¢
yYalUMHCS, pemath 3a1aud. CTpOUTh pelIeHue 3a/1a4 Mpy MOCTOSTHHOM 00panieHuu
K HarJBITHOCTH — PUCYHKaM M YE€pPTEkKaM.

O3HAKOMUTENBHO JTAFOTCS TEMBI: «Teopemsl 51 J0Ka3aTeIbCTBO.

AKCHOMBI»,

«/lokazaTenbcTBO  OT MNPOTUBHOTO», «CyIIECTBOBAHHE M  E€AMHCTBEHHOCTH
MEPIIEHAUKYJIsSIpa K OpsAMoi», «MeTton reomerpudeckux mecr», «Meron yaBoeHus
Menuasl», «Teopema Paneca u TeopemMa O IPONOPLUHUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHuKa», «I3MeHeHre TPUrOHOMETPUYECKUX (PYHKLIUN TpU BO3pACTaHUU
yriay, «®DopMynbl MJIsI PaguyCOB BIUCAHHBIX M OINUCAHHBIX OKPYKHOCTEU
IIPABUJIBHBIX MHOTOYTOJIbBHUKOBY», «YpaBHEHUE NpsIMOi», «llBrmkeHune», «CBoHCTBa
IBWKEHUS», «Teopema 0 MpOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUN
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KACATEIBHOW.

YMEHBIIIEHO KOJMYECTBO YaCOB Ha M3ydeHHe TeM: «CUMMETpUYHbIE (UTYPHI.
OcCHOBHBIE CBOMCTBA OCEBOW CUMMETpUMN», «LIeHTpanbHas cUMMETPUS»,
«lTapamnensnbiii  mepenocy», «lloBopor», «IlIpeoOGpazoBanue momodus. IlomgoOue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 33Ja4M HA ITOCTPOCHUE C ITOMOIIBIO
UUPKYJISl W JIMHEWKW», «JleKapTOBBI KOOpIMHATHI HA IUIOCKOCTH», «Permienue
TPEYTrOJBHUKOBY, «[logobue dhurypy.

BricBoOoauBIIMecss yackl OyayT HCHONB30BaThCS Ha pelieHHe 3afad U

ITIOBTOPEHUE.

Bepoamnocmo u cmamucmuka

B cBsi3u ¢ TeM, 4TO JaHHBII KypcC BBI3BIBAET HAUOOJIBIIKE CIIONKHOCTHU MJIs
oOyuaroruxcst ¢ 3I1P, cBsi3aHHbIE CO CHMIKEHHBIM YPOBHEM pa3BUTHUSL CJIOBECHO-
JIOTUYECKOTO MBIIIJICHHSI, €r0 M3yYeHHUE JOJDKHO CTPOUTHCA Ha 0a30BOM YpPOBHE U
JOCTYIIHOM JUIsl YYEHHKOB Marepuasne. OCHOBHOE€ BHUMaHUE YAEISIETCS pa3fienam,
CBS3aHHBIMM C IIOBTOPEHHUEM IIPOMAEHHOIO MATEPHUANIA, YBEJIMYHUTH KOJMYECTBO
YOpaXHEHUH U 3aJaHUi, CBSI3aHHBIX C MPAKTUUYECKON ACSITEIFHOCTBIO 00YYaOIUXCS.



HeoOxoaumo nepecMOTpeTh COAEpXKaHUE TEOPETHYECKOIo Marepuana |
XapaKTep €ro M3JI0KECHMs: TEOPETHYECKUMH Marepuas IPErnoJHOCUTh B IpoLecce
peleHns 3a7a4 M BBITOJHEHUS 3aJaHUM HATJAJIHO-TIPAKTUYECKOrO XapakTepa; He
TpeOOBaTh BBIBOJIa M 3alIOMHHAHUSA CIIOKHBIX (OPMYJI, PEIICHUs HEeCTaHAApPTHBIX,
TPYROEMKHUX 3aaHuM. P TeM ciieyeT n3ydaTb B 03HAKOMUTEIIBHOM IUIAHE.

Bunbl nesaresabHocTu odyuawmuxcs ¢ 3IIP, o0yciioBj1eHHbIE 0COOBIMH
o0pa3oBaTeJIbHBIMH MOTPEOHOCTAMH M 00ecneYuBaIOIINe
OCMBICJIEHHOE 0CBOEHHE CO/IEPKAHNH 00PA30BaHUSA 10 MPeIMeTy
«MaremaTuka»

Conepxxanue BUAOB JesTeabHOCTH oOyuaromuxcs ¢ 3IIP ompenensierca ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [IOMUMO HIMPOKO HMCMOIB3YEMBIX B
OOII OOO o6uwmx a1 Bcex 00y4aromuxcsi BUJOB ACSATEIbHOCTU CIEAYET YCUIHTh
BU/IbI IEATEIBHOCTH CHEHU(PUYHBIE AJI1 JaHHOW KaTeropuu JAeTel, 00ecreunBarome
OCMBICIICHHOE OCBOCHHME COJAEpXKaHMs O0pa3oBaHUs 10 MPEAMETY: YCUJICHHUE
IIPEAMETHO-TIPAKTUYECKOM JEATEIBHOCTH C AaKTUBHM3aLMEHd CEHCOPHBIX CHUCTEM;
4YepelOBaHNE BHUJIOB JICATEIIBHOCTH, 3aJCHCTBYIOIIMX pPAa3jM4YHbIE CEHCOPHBIC
CUCTEMBI; OCBOCHHE MaTepHala ¢ OIOPON Ha AITOPUTM; «IIOLIArOBOCTEY» B U3YYECHHH
MaTepuasa; UCTI0Ib30BaHHUE JOMOIHUTEIbHON BU3YAIbHOM OMOPHI (CXEMBbI, 1a0JIOHBI,
OMOpHBIE TaONMIIBl); PEYEBOM OTYET O TPOLECCE M pe3yibTaTe JEATEeIbHOCTH;
BBINIOJIHEHHE CIELMAJIbHBIX 337aHuil, OOECNEeYMBAIOIINX KOPPEKLHUIO pEeryJsiuuu
y4eOHO-TI03HABATENBHOM IEITEIbBHOCTH U KOHTPOJIb COOCTBEHHOTO Pe3yJIbTata.

Temarnueckas u TepMuHoIOrnyeckas jgekcuka coorsercrsyer OOIT OOO0.

st oOydarommxes ¢ 3IIP cyiecTBEeHHBIM SIBISIOTCA MPUEMBI pabOThI C
JEeKCUYECKUM MaTepuaioM Mo mnpeamery. llpoBoaurtcs crenumanbHas pabora 1O
BBEJICHUIO B aKTHBHBII ClOBapb OOy4YarOIIMXCSl COOTBETCTBYIOLIEH TEPMUHOJIOTHUU.
N3y4aemble TEpMUHBI BBOSTCS HA MOJMCEHCOPHOU OCHOBE, 00s3aTeIbHA BU3yalbHAs
NOJIIEPAKKA, AITOPUTMBI paOOTHI C ONIPEAETICHUEM, OTTIOPHBIE CXEMBI JJIs aKTyaIn3aluu
TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B cootrBerctBUM ¢ ®enmepanibHbIM TOCYIAPCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJIapTOM OCHOBHOT'O 00IIero oOpa3oBaHUs YydeOHbIA TpeameT «MaremaTukay
BXOJMT B TMPEAMETHYIO o0iacth «Marematnka W WH(pOpMATHKa» € SBIISCTCS
o0s13aTenbHbIM 171 u3ydeHus. B 5-9 kimaccax yueOHbI npeamer «MatemaTukay



TPAJAMIIMOHHO M3y4YaeTcs B paMKax CIeIyIoUuX yu4eOHBbIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 Kiaccax — KypcoB «AnreOpa» (BKJIHOYas 3JIEMEHTHI
CTaTUCTUKA M Teopun BeposTHocTed) u «['eomerpus». Hacrosmeid nporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

Hacrosmieit mporpaMMoi pelycMaTpUBAETCs BbIACICHUE B y4eOHOM IUIaHE Ha
M3y4YEeHHE MaTeMaTUKH B 5—6 Ki1accax 5 yueOHBIX 4acOB B HEZICIIO B TEUCHUE KAXKIOTO
rojia o0yueHus, B 7-9 kiaccax 6 yueOHBIX 4acOB B HEJENIO B TEUCHHE KaXKJOro rojia
o0yueHus, Bcero 952 yueOHBIX yaca.

Coneprxanue yuebHoro npeaMera «MateMaTrkay, MpeAcTaBiIeHHOE B pabouei
nporpamMmme,  coorBerctByeT DI'OC OO0, DenepanbHO OCHOBHOM
o0pa3oBaTeIbHOM MpOorpaMMe OCHOBHOIO 00IIero oOpa3oBaHusi, AJanTUPOBAHHOU
OCHOBHOM  00pa3oBaTelibHOM TMporpaMMe OCHOBHOIO  o0miero oOpa3oBaHus
0Oy4Jaronmxcs ¢ 3a1epKKON MCUXUUYECKOTO pa3BUTHA.



[TPUMEPHAS PABOYAS [TIPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKAY». 5-6 KIIACCBI

Heau n3yyeHusi yaedOHOro Kypca

[TpropuTeTHBIMU LIETAMU O0YUEHHUSI MaTEMATHUKE B 5—6 Ki1accax sIBISIFOTCS:

" npojoKeHHe (OPMUPOBAHUS OCHOBHBIX MAaTEMaTHYECKUX TMOHATHH (4YUCIO,
BEJIMYMHA, TeoMeTpudeckas ¢urypa), o0ecreunBaronuX MPEeeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHuUs 00yUYaIOIIXCS;

" pa3BUTHE WHTEJUICKTYyaJbHBIX U TBOPUYECKUX CMOCOOHOCTEH OOYyYarommxcs ¢
311P, mo3HaBaTENbHON AKTMBHOCTH, UCCIEAOBATEIBCKUX YMEHHW, UHTEpECA K
W3YYCHHUIO MaTEMaTUKH;

* noaseaeHue oodyyatouuxcs ¢ 31IP Ha tocTynmHOM AJi1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3U MATEMATUKU U OKPYKaIOILEro MUpa;

* (popmupoBaHuEe (QYHKIMOHAIBHOM MaTeMaTUYeCKOW I'pPaMOTHOCTH: YMEHUS
pacrno3HaBaThb MaTEMaTHUECKUE OOBEKTHI B pEaIbHbBIX KU3HEHHBIX CUTYALMSIX,
IIPUMEHATh OCBOCHHBIE YMEHMA Ui PELICHUs NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH IIOJyYEHHBIE pE3yJbTaTbl W OLEHUBATh HX Ha
COOTBETCTBUE IPAKTUYECKOU CUTYALIUH.

OCHOBHBIE JMHHH COJIEp)KaHUs Kypca MaTeMaTuku B 5—6 Kimaccax —
apudpmeTnyeckas U reOMeTpuYecKas, KOTOPbIe pa3BUBAIOTCS MAPAJLIEIbHO, KaXK1as B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroH, a B
TECHOM KOHTAKT€ M B3aMMOJCHUCTBUU. TaKke B Kypce NPOHUCXOAUT 3HAKOMCTBO C
AJIeMEHTaMU anreOpbl U ONMHUCATEIbHON CTaTUCTUKHU.

N3yuyenue apudmeTnueckoro marepuaiga HauMHAETCA CO CHUCTEMaTu3aluu U
Pa3BUTHUS 3HAHUM O HATYPAJIBbHBIX YHMCIIAX, MOJYYEHHBIX B HayajdbHOW wikose. [Ipu
TOM COBEpUICHCTBOBAHWE BBIYUCIUTEIBHOW TEXHUKU U (POPMHUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUU COYETACTCA C PA3BUTHUEM BBIYUCIUTEIBHON KYJBTYpHI, B
YACTHOCTH € OOy4Y€HHEM MPOCTEHIINM MpUEMaM MPUKUAKUA U OLIEHKH PE3yJIbTaTOB
BbIYMCIICHUI. M3ydeHue HaTypanbHbIX YUCes MPOAOoHKaeTcs B 6 Kiacce 3HaKOMCTBOM
C Ha4aJIbHBIMU NOHATHUSIMHU TEOPHUH IEITUMOCTH.

Jpyroii KpynHblil OJOK B coliepKaHUU apu(PMETHUECKON JIMHUU — 3TO JPOOH.
Hayano u3ydenust 0OObIKHOBEHHBIX U JIECSITHUUHBIX APOOEil OTHECEHO K 5 Kiaccy. ITo
MEPBbI 3Tanm B OCBOEHUM JpoOei, Korjga MPOMCXOAMT 3HAKOMCTBO C OCHOBHBIMU
UJesIMU, TMOHATUSIMHU TeMbl. [Ipu 3TOM paccMOTpeHHE OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BEME MPEUIECTBYET U3YUCHHUIO JECATUUHBIX Ipo0eH, 4To 1eaecooOpa3Ho
C TOYKM 3pEHUs JIOTUKU W3JIOKEHUs YMCIOBOM JIMHUM, KOTJA IPaBWJIA JEUCTBUH C
JACCATUUYHBIMH APOOSMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMH aJIrOpUTMaMHU
BBITIOJTHEHHSI JEHCTBUI ¢ OOBIKHOBEHHBIMH JPOOSMU. 3HAKOMCTBO C JIE€CATHYHBIMU
ApOOSIMH PaCUIMPUT BO3MOXKHOCTH JJI TMOHUMaHHUS OOy4YaIOIIMMUCS MPHUKIAJIHOTO
IIPUMEHEHUSI HOBOM 3aIIMCH IPU U3YYEHHUH IPYTUX NPEAMETOB U NPU IIPAKTUYECKOM
ucnonp3oBanuu. K 6 kiaccy oTHecEH BTOpOil 3Tam B HM3y4ye€HUHU JpoOeit, rre
IPOUCXOAUT COBEPLICHCTBOBAHUE HABBIKOB CPAaBHEHUS M INpeoOpa3oBaHUs IpoOei,
OCBOECHUE HOBBIX BEIYMCIIUTEIBHBIX AJITOPUTMOB, OTTAYNBAHUE TEXHUKU BEIYUCIICHUN,



B TOM YHMCJI€ 3HAaYEHUMN BBIPAKEHUMU, COAECPKAIIMX U OOBIKHOBEHHBIE, U JIECATUYHBIC
Ipo0Ou, yCTAaHOBIIEHUE CBS3EH MEXIy HUMHU, pACCMOTPEHHE MPUEMOB PEILICHUS 3a]1a4
Ha 1poOu. B Hauase 6 kiacca mpOMCXOAUT 3HAKOMCTBO C MOHSATHEM IMPOIICHTA.

Oco0eHHOCThIO U3YyUEHUS MOJIOKUTEIBHBIX U OTPUIATEIBHBIX YUCEI SIBISIETCS
TO, YTO OHU TAKXKe MOTYT PacCMaTpPUBAThCS B HECKOJIBKO 3TarnoB. B 6 kinacce B Hayaie
u3yuyeHust TeMbl «I107M0KUTENbHBIE U OTPULIATEIBHBIE YHCIIA» BBIICIACTCS MOATEMA
«llenble yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMH UYHUCIAMHU H
NEUCTBUSIMA C TIOJIOKUTEIBbHBIMA M OTPULATEIIBHBIMU YHUCJIAMHU MPOUCXOJIUT Ha
OCHOBE COIEPXKATENBHOTO TMOAXO0Ja. JTO TO3BOJSAET HAa JOCTYIIHOM YPOBHE
MO3HAKOMUTD YYAIIUXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU MOHSATHUSIMU TEMBI, B TOM
Yyycli€ W C IpaBWIaMU 3HAKOB MPU BBIOJHEHUH apU(PMETHUECKUX JEHCTBUU.
N3yuyeHue palrMoHAIbHBIX YMCEJI Ha 3TOM HE 3aKOHUYUTCA, a OyJIeT MPOJOJIKEHO B
Kypce anreopsl 7 Kjlacca, YTO CTAHET CIEAYIOMIMM POX0I0M BCEX MPUHIMUITUATBHBIX
BOITPOCOB, TEM CaMbIM pa3/eJICHUE TPYIHOCTEN 00JIeT4aeT BOCHPUITHE MaTepHaa, a
pacnpeiesieHue BO BpeMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 0O0yyeHMUM pElIeHHI0 TEKCTOBBIX 3a/ady B 5—6 Kilaccax HCIONb3YHOTCS
apumernyeckue NpuéMsl perieHus. TeKCToBbIE 3aJjauu, pelaemMble Ipu 0TpadOTKe
BBIYMCIINTEIIBHBIX HABBIKOB B 5—O06 KJlaccax, pacCMaTpUBAIOTCA 3aJadd CIEAYIOIINX
BUJOB: 33Jaud Ha JIBWJKEHUWE, HAa 4YacTH, Ha TOKYIKM, Ha pabdoTry W
IIPOU3BOAMUTEIILHOCTD, Ha NIPOLEHTHI, HA OTHOWICHHA M mponopuuu. Kpome Toro,
oOy4Jaroniecsi 3HaKOMSTCS ¢ NpHEMaMH pEILICHUs 3a4ad MepedopoM BO3MOXKHBIX
BApUAHTOB, yuaTcs paboTaTh ¢ MHPOpMaIei, mpeacTaBieHHON B popme TabIuIl WiIn
JTUarpaMM.

B paboueii mporpamme mnpeaycMOTpeHO (OpPMUPOBAHUE MPOMEIESBTUYECKUX
anredpanyeckux mnpeacTaBieHuil. bykBa Kak CHUMBOJ HEKOTOPOrO 4YHCIa B
3aBUCUMOCTH OT MAaT€MaTHYE€CKOr0 KOHTEKCTa BBOJMUTCS MOCTENEHHO. bykBeHHas
CHUMBOJIMKA LIMPOKO UCTIONB3YETCS MPEKE BCETO JJIS 3aMUCH OOIIUX YTBEPKICHUHN U
peJIoKEHUH, (POpMYII, B YaCTHOCTHU JJIsi BBIYUCIICHUS T€OMETPUYECKUX BEJIUYMH, B
KAaueCTBE «3aMECTHUTEIISD» YNCIA.

B kypce «Marematuku» 5—6 KiaccoB MpEACTaBIICHA HarJisiAHAs T€OMETPUs,
HampaBJICHHas Ha  pa3BUTHE OOpPa3HOrO0  MBINUIEHHS, MPOCTPAHCTBEHHOTO
BOOOpa)KEHUs1, U300pa3UTEIbHBIX YMEHUNA. DTO BayKHBIN ATAll B U3yUYEHUU T€OMETPUH,
KOTOPBI OCYILECTBIIAETCS HA HArJISAHO-NIPAKTHYECKOM YPOBHE, ONUPAETCS Ha
HarjIsiIHO-00pa3HOe  MBIIUICHHE oOywarommuxcs. bosblnas poiab  OTBOJAUTCSA
MPaKTUYECKOM  JIEATENbHOCTH,  OMbBITY,  JKCIEPUMEHTY,  MOJEJIMPOBAHUIO.
OOyuaroluecs 3HAKOMSTCS C TE€OMETPUYECKUMH (UrypaMyd Ha TUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOHPUTypalusMu, ydarcss u3o0paxaTh MX Ha
HEJIMHOBAaHHOM M KJleTyaToil Oymare, paccMaTpHUBaIOT MX IMpoCTeilline cBoiicTBa. B
npolecce U3yyeHus HarIsiIHOW F€OMETPUU 3HaHUS, MOJyUYeHHbIE 00yYarolMMUCs B
HaYyaJIbHOW LIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIFOTCS.



MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy IUIaHy B 5—6 KjaccaX H3y4aeTcs WHTETPUPOBAHHBIN
npenMer «MaTemaTHKay, KOTOPBIM BKIIOYaeT apu(METHUYECKHl Marepuanl |
HarJsIHY0 TEOMETPHIO, @ TAKXKE MTPOIEAEBTUUECKHIE CBEACHUS U3 alreOpbl, 3JIEMEHTHI
JIOTMKH M Hayaja OIMCaTeIbHOU CTaTUCTUKH.

VY4eOHbIil I1aH HA U3yYeHHE MaTeMaTHKU B 5—0 Kiaccax OTBOJUT HE MEHee 5
y4eOHBIX YacOB B HEJIENIO B TEUEHUE KaXJOro rojaa oOyudeHus, Bcero He MeHee 340
y4eOHBIX YacoB.

Copaepxanue yueOHOro Kypca (1mo rogam 00y4eHus)

5 KJIACC

Hamypanonuie uucna u nynsp

Hatypansnoe uwucno. Psg narypanbubix uucen. Yuciao 0. M3o0paxkenue
HATypaJbHBIX YUCET TOYKAMU HA KOOPJIMHATHOMN (YHUCIOBOM) IPSIMOIA.

[lo3uunoHHasgs cucremMa CcuucieHus. Pumckas Hymepayus Kak npumep
HENOUYUOHHOU CUCMEMbL CYUCTeHus . JIeCSTHIHAS CHCTEMA CUNCIICHS.

CpaBHEHHE HaTypaJbHBIX 4YMCEJl, CPABHEHHE HATYyPAJIBHBIX YHUCEN C HYJIEM.
Cnioco0bl cpaBHeHUs. OKpyTrieHUE HATYpalbHBIX YHACE].

CroxeHne HaTypaJbHBIX YHMCEN; CBOMCTBO HYJIA IPU CIOKEHHHU. Brruntanue
KaK JeicTBUE, 0OpaTHOE CIIOKEHHIO. YMHOXKEHUE HaTypalbHBIX YHCEI; CBOMCTBA
HyJId U €IMHULIBI IPY YMHOXXEHUU. JleneHue Kak aecTBue, 00paTHOE YMHOKEHHUIO.
KomrionenTsl  aelicTBui, CBA3b  MexAy HuMH. lIpoBepka  pesyinbrara
apupmernyeckoro neucteus. llepeMecTuTenbHOE W COYETATENbHOE CBOMCTBA
(3aKOHBI) CIIOXKEHUSI M YMHOXEHUS, pacnpeoeiumenbHoe C80UCME0 (3aKOH)
VMHOJNCEHUA.

Hcnonp3oBanue OykB i1l 0003HAUEHHSI HEU3BECTHOIO KOMIIOHEHTA U 3alUCU
CBOMCTB apu(METUIECKUX JTCHUCTBUM.

Lenumenu u xpamuwvle uwucna, paslioKeHHe Ha MHOXUTenW. lIpocteie wu
cocTtaBHbIC uuchaa. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

CreneHb ¢ HaTypalbHBIM II0KA3aTENEM. 3alUCh YHCIA B BHUAE CYMMBI
Pa3pSAIHBIX CIAracMbIX.

UucnoBoe BbIpaXeHUE. DBplyuciieHHME 3HAYEHUM YMUCIIOBBIX BBIPAKCHUN;
NOPSIAOK  BBINIOJIHEHUS — AEWCTBUM.  McCriosb30BaHME  TIPU  BBIYMCIIEHUSIX
MEPEMECTUTENBHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUS U YMHOKECHHUS,
PACnpeoenumenbHo20 C8OUCMBA YMHONCEHUS.

Jpoon

[IpeacraBnenne o nApoOu Kak crocoOe 3aluch YacTH  BEJIUYMHBI.
OObikHOBeHHBIE 1poOu. [IpaBunbHbIe U HempaBuiIbHBIE ApoOu. CMmemanHas Jpoob;



Ipe/iCTaBlIeHHe CMEIIaHHOM 1poOU B BUI€ HEMPABUIILHOM APOOU U BBIJIEICHHUE 1IEJI0N
YacTH YMClla U3 HenmpaBuwiIbHOU Apoou. M3o0pakenne ApoOeil ToukaMu Ha YUCIOBOM
npsamoii. OcHoBHOE cBOWCTBO npobu. Cokpawernue opobeii. Ilpusedenue opodbu x
HogoMmy 3HameHamento. CpaBHEHHUE IpOOEi.

CrnoxxeHue W BBIYMTAHUE JIpoOeil. YMHOXKEHUE U JIeleHne Ipo0ei; B3auMHO-
oOpaTHbIe Ipodu. Haxooxcoenue yacmu yeno2o u yeno2o no e2o Yacmu.

Hecatnunas 3anuch apobeit. [IpencraBiieHue aecsITUYHOM 1poOW B BHJIE
00bIKHOBEHHOU. M300paxkeHne MeCATUYHBIX ApOOEH TOUKaMU Ha YHCIIOBON MPSIMOIA.
CpaBHeHHE IECATUYHBIX APOOEH.

Apudmernueckue AEHCTBUA C  JACCATUYHBIMU  JApoOsimu.  Okpyenenue
oecsamuyHblx Opooell.

Pemenne TeKCTOBBIX 32/1a4

Pelienrie TEeKCTOBBIX 3a71a4 apu(PMETHUECKUM CIIOCOOOM. PeuieHue n10euyeckux
3a0ay. Peuwenue 3a0au nepebopom 6cex 603M0o*CHbIX apuarnmos. VIconb30BaHue IpH
pEIIeHUH 3a71a4 TaOJIHI] U CXEM.

Pewmiennie 3amad, coAepKallMX 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEJIIMYUHBIL:
CKOpOCTb, BPEMSI, pACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EMHULIBI H3MEpPEHUS:
Macchl, 00bEMA, 1IEHbI; PACCTOSIHUS, BPEMEHHU, CKOPOCTU. CBA3b MEXKIY €IUHHUIIAMU
M3MEPEHUS KaXIOW BETUYUHBI.

Pelienrie OCHOBHBIX 3aj1a4 Ha JPOOH.

[IpencraBienue qaHHBIX B BUJIE€ TAOJIUII, CTOJIOYATHIX TUArPaMM.

Harasignas reomerpust

Harnsgueie npencrasieHus o Gurypax Ha IIIOCKOCTH: TOYKA, psiMasi, OTPE30K,
Jy4, YroJ, JJOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. I[Ipsimou, ocTpsii,
TYNOH U pa3BEPHYTHIE YTJIbI.

JlmHa oTpe3ka, METPUYECKUE €AUHUIbI JJIMHBL. J[JIMHA JTOMAaHOM, MEPUMET]P
MHOTOYTOJIbHUKA. I3MepeHne 1 MOCTPOCHUE YTIIOB C HOMOIIBIO TPAHCIIOPTHPA.

Harnsinuele mnpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJILHUK, KBaJpaT; TPEYTrOJIbHUK, O pageHcmae gueyp.

N3o0paxxenne ¢uryp, B TOM 4HCI€ Ha Kieryatoi Oymare. [locmpoenue
KOHGhueypayuii u3z yacmeti NPsAMOU, OKPYHCHOCMU HA HETUHOBAHHOU U KIemuyamou
bymaee. VIcnonb30BaHME CBOWCTB CTOPOH U YTJIOB NMPSMOYTOJIbHUKA, KBaApaTa.

[lnomanas MNpSAMOYToJIbHUKA W MHOTOYTOJIBHUKOB, COCTaBJICHHBIX W3
MPSIMOYTOJILBHUKOB, B TOM uucie (Quryp, n3o0paxkE€HHBIX Ha KieTryaToil Oymare.
EnnHuiel n3Mepenust niiomaim.

Haenaonvie npeocmasnenusi o npocmpaHcmeeHHbiX Quaypax: npsamoy2obHblll
napannenenuneo, Kyo, MHo2o2panHuku. M3oopasicenue npocmenuux MHO202PAHHUKOS.
Pazeéépmru xyba u napannenenuneoa. Coszdanue mooeneli MHO20SPAHHUKOS (U3
bymazu, nposoIoKuU, NIACMUIUHA U OP.).

O6vém npamoyeonvrHo2o napaiieienuneoa, kyoa. Eounuyst uzmepenus oovéma.

6 KJIACC

Hamypanvnvie uucna



Apudmernueckre OEUCTBUS C MHOTO3HAYHBIMM HATypaJbHBIMH YHCIAMHU.
YuciioBble BRIPAXKEHUS, MOPSAIOK JEHCTBUM, UCTIONIb30BaHUE CKOOOK. Mcronb3oBanue
P BBIYUCICHUSX IMEPEMECTUTEIBHOTO U COYETATEIBbHOTO CBOWCTB CIIOKEHHS WU
YMHOXEHHS,  pacnpeoeiumenbHo2o  ceoucmea  ymHoxcenus.  OKpyrJIeHHE
HaTypaJbHBIX YUCE.

Jlenutenu U KpaTHbIC YHUCIIA; HAUOOMbUWUL 0OWUll Oenumens U HauMeHbuiee
obwee kpamuoe. [enumocms cymmul u npoussedeHus. JIeneHrue ¢ 0CTaTKoOM.

Jlpoou

OObIKHOBEeHHAs1 ApoOb, OCHOBHOE CBOMCTBO ApOOH, COKpalleHue apoOei.
CpaBHeHMe U ynopsiiouuBaHue ApoOeit. PelieHue 3amay Ha HAXOXKIEHUE YaCTU OT
LEJIOro M LEeJoro mo ero 4vactu. JpoOHoe dYHCIIO Kak pe3yibTaT JAeNICHUs.
[IpencraBieHue AecsITUYHOW ApoOU B BHUJIE OOBIKHOBEHHOH OpOOH M BO3MOXKHOCTH
MPEACTABICHNUS] OOBIKHOBEHHON ApoOM B BUJE JecATUYHOW. [lecaTnuHbie npolOu u
MeTpUYecKas cucrema mep. ApupmeTnyeckue NeUCTBUS U YHCIOBBIE BBIPAKEHHUS C
OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMHU.

OtHouieHue. JlemeHne B JTaHHOM OTHOIIEHMH. Macwma6b, TPONOPUUSL.
[IprMenenne mponopunid pY PEMIEHUH 33/1a4.

[TonsiTue npoueHTta. Beruucienne nporeHTa OT BEIMYMHbI U BEJIMYUHBI 10 €€
NPOLEHTY. BbIpakeHHe MNpOLEHTOB AECATUYHBIMU ApoOsmu. PerieHue 3amad Ha
IIPOLICHTHI. BhIpa’keHrEe OTHOILEHUS BEJINYUH B IIPOLICHTAX.

Ilonosccumenvuvie u ompuyamenvHvle yucia

[TonoxxurenbHble M oTpuuaTenbHble uucna. Llensie umcna. Mooynw uucna,
eeomempuydeckas —uHmepnpemayus Mooy uyucia. V300paxkeHue 4ucen Ha
KOOpPJIMHATHOM NPSIMOU. Hucnosvle npomericymru.

CpaBHeHue uucen. ApupMeTHUYECKHUE NEUCTBUS C TMOJIOKUTEIbHBIMA U
OTpULIATEILHBIMHU YHUCIAMHU.

[IpsiMmoyroJsibHasi cucTeMa KOOpJAMHAT Ha IJIOCKOCTH. KoopAauHAaThl TOUYKM Ha
IJIOCKOCTH, abciucca u opauHara. Iloctpoenue Touek U Guryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

Bykeennuvie eviparxcenus

[Ipumenenue OyKB AJis 3alIMCH MAaTEMaTUUYECKUX BBIPAKEHUN U TIPEITIOKEHUM.
CpoiicTBa apu(pMETUUECKUX JCHUCTBUN. byKeeHHble 6blpadceHuss U YUCI08ble
noocmanoeku. DByKBEeHHBbIE DPABEHCTBA, HAXOXKJIEHHWE HEM3BECTHOIO KOMIIOHEHTA.
®opmynsl; GopMynbl mepuMeTpa W IUIOIMIAIU MPSMOYTOJbHUKA, KBaapaTa, 00bémda
napannenenuneoa u Kyoa.

Pewenue mexcmosuwix 3a0au

Pemenne TeKCTOBBIX 3a/1a4 apuPMETHUECKUM CIIOCOOOM. Pewtenue nocuueckux
3a0au. Pewenue 3a0au nepebopom 8cex 803MON*CHBIX BAPUAHMOE.

Pemenue 3amay, coaepKaluux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEITUYHHBL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJUYECTBO, CTOUMOCTD; MPOU3BOJUTEIBHOCTD,
BpeMsi, 00b€M palboThl. EQuHUIBI M3MEpeHus: MacChl, CTOMMOCTH; PAaCCTOSIHHUS,
BpEMEHU, CKOpOCTU. CBsI3b MEXKY €AMHUIIAMU U3MEPEHUS KaXKI0W BETUUUHBI.

Pemenue 3aiay, CBSI3aHHBIX C OTHOIIEHUEM, IPOMOPIIMOHATILHOCTHIO BEJIMYHH,
NPOLIEHTaMU; pElIeHUE OCHOBHBIX 3a/1a4 Ha JPOOU U MPOIEHTHI.



Oyenka u npukuoKa, okpyeieHue pe3yibmamd.

Cocmasnenue 6YK8EHHbIX BbIPANCEHULL NO YCI08UIO 3A0AYlU.

[TpencraBicHre MAHHBIX C IOMOIIBI0 TaOmum W jguarpamMMm. CrojOuaThie
JTUarpaMMBbl: YTCHUE B IIOCTPOCHHE. UTeHHE KPYTOBBIX JIHarpamMM.

Haznaonaa zeomempus

Harnsaasle npeacTaBiieHus o GUrypax Ha IDIOCKOCTH: TOYKA, MPpsAMasi, OTPE30K,
Jyd, YToJj, JOMaHas, MHOTOYT'OJIbHUK, YeThIPEXYTOJBLHUK, TPEYTOJIbHUK, OKPYKHOCTB,
KpYT.

Bzaummoe pacnonosicenue 08yx npsamulx Ha NIOCKOCMU, NAPallesibHble NpsMble,
nepneHouKkyisphvie npsmvle. VIaMepeHUe pacCTOSIHHI: MEXIy JBYMsI TOYKaMH, OT
TOYKH JI0 TPSMOIA; JUTHHA MapIIpyTa Ha KBaJApaTHOU CETKe.

M3MmepeHne U TIOCTPOCHHE YIJIOB C IIOMOIIBIO TpaHCHOPTHpA. Bubl
TPEYTOJIHLHUKOB: OCTPOYTOJIbHBIH, IPSIMOYTOJIBHBIH, TYIOYTOJILHBIN;
paBHOOCIPEHHBIH, PaBHOCTOPOHHUIA. YeThIpEéXyrobHUK, IPUMEPBI
YeTBHIPEXYTOJLHUKOB. [IpSAMOYTOJbHUK, KBaapaT: MCIOJIL30BaHUE CBONCTB CTOPOH,
VTJIOB, TUArOHAIICH. M300pasicenue ceomempuieckux gpueyp Ha HeIUHOBAHHOU OyMaze
C UCNONL30BAHUEM YUPKYJIA, JUHEUKU, YeoabHUKa, mpancnopmupa. Iloctpoenus Ha
KJIeT4aTon Oymare.

[Tepumerp MHOTOYTONBHUKA. [IOHATHE IIOMAAH GUTYPBI; CIUHUIBI N3MEPCHHS
wiomaay. [TpuOamkéHHOE U3MEpEeHHE ILIOMAaN (HUTYP, B TOM YMCIIC Ha KBaPATHOM
ceTke. [Ipubausicénnoe usmepenue ONUHbL OKPYICHOCU, NA0UAO0U KpYed.

Cummempusi: YyeHmpaivbHas, ocesas u 3epkaivHas cummempuu. [locmpoenue
CUMMEMPUYHBLX DUYD.

Haeznsaonvie npedcmasnenus o npocmpancmeeHuvix gueypax: napaiieienuneo,
KyO, npusma, nupamudd, KOHYC, UYUIUHOp, wap u cepa. Hzobpadsxicerue
npocmpancmeenHvlx gueyp. llpumepvt pazeépmox MHO20CPAHHUKOS, YUIUHOPA U
konyca. Cozdanue mooenell NpoCcmpancmeeHHvix ¢ueyp (u3z oymacu, nposooKu,
NAACMUIUHA U Op.).

Ilonamue o6wéma, eounuyvl uzmeperus oowvéma. OOBEM NPAMOY20NbHO2O
napannenenuneoa, Kyoa.



PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJI'EBPA». 7-9 KIIACCBHI

Hean n3yyeHusi yaedOHOro Kypca

AnreOpa sBJIS€TCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOW IIIKOJIBI: OHa
obecrieunMBaeT M3y4eHUE JPYTUX JUCIUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK U
TYMaHUTAPHOTO IIUKJIOB, €€ OCBOGHHE HEOOXOAUMO JIJIS TPOIOJKEHHS 00pa30BaHus U
B TOBCEAHEBHOW XU3HU. Pa3zButue y oOydaromuxcs Hay4YHBIX MPEICTaBICHUN O
MIPOUCXOKICHUH
U CYIIHOCTH anrebpamdeckux abCTpakiui, crmoco0e OTpakeHHs MaTeMaTH4eCKON
HayKOM SIBJICHMM W MPOLIECCOB B MPHUPOJEC M OOIIECTBE, POJIM MaTeMaTHYECKOIrO
MOJICIUPOBAHUSI B HAYYHOM TMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (OPMHUPOBAHUIO
HAay4YHOT'O MUPOBO33PEHUS U KAUeCTB MBIIUICHUS, HEOOXOAUMBIX NJisi ajanTalii B
coBpeMeHHOM IdpoBoM obmiecTBe. M3ydeHue anreOpbl €CTeCTBEHHBIM 00pa3zom
o0OecrieunBaeT  pa3BUTHE  YMEHHMs  HaOmOAaTh,  CpPaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, Tpedyer KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBUSL M BBIBOJIBI, (DOPMYIHPOBATH
yTBepxkaeHus. OcBOoeHHE Kypca anreOpbl 00ECHeuMBAET pPa3BUTHE JIOTUYECKOIO
MBIIUICHUSI OOy4YarolUXCA: OHU HUCMIOJB3YIOT JEAYKTUBHBIE W WHIYKTHUBHBIC
paccyxieHus, O0O0OOIIeHHEe U KOHKpETU3aluio, a0CTparupoBaHUE U AaHAJOTHUIO.
OOyuenue anreOpe mpeanojaracT 3HAYUTEIbHBIH OOBEM CaMOCTOATEILHOU
NEeATENbHOCTH  OOyYarOUIMXCsl, T03TOMY CaMOCTOSITENIbHOE pelIeHue  3aaad
€CTECTBEHHBIM 00pa30M SIBJISIETCS peaau3aluedl JeAaTeIbHOCTHOrO MPUHIUIIA
o0yueHwus.

B ctpykrype mnporpamMmbl y4eOHOTo Kypca «Anredpa» OCHOBHOW IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JMHUM: «Yucma u
BBIYHMCIICHUS; «ANITeOpanyecKue BRIPAKEHU»; «Y PaBHEHHUS U HEPABCHCTBAY;
«OyHkmum». Kaxkaas u3 3TUX COAEPKATETLHO-METOANYECKUX JIMHUM PA3BUBACTCS HA
MPOTSKEHUU TPEX JIET U3YUYEHHUs Kypca, €CTECTBEHHBIM 00pa3oM IMeperieTasch U
B3aMMOJICUCTBYSI C JIPYTUMH €ro JUHUSAMH. B X0Jie u3ydeHus Kypca o0ydaronmmcs
MPUXOJUTCS JIOTUUECKH PaCCyX JaTh, MCMOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBSI3M C ATUM 11€J1eCO00pa3HO BKJIIOYUTH B MPOTPAaMMy HEKOTOPHIC OCHOBBI
JIOTHKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/ieibl MAaTEMAaTHYECKOr0 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOyYaONIMMHUCS  OCHOB  YHUBEPCAIBHOTO
MaTeMaTUYECKOro s13bIKa. TakuM 00pa3oM, MOKHO YTBEP)K/IaTh, UYTO COJICPKATEIHHON
U CTPYKTYPHOM OCOOCHHOCTBHIO Kypca «AInreOpa» SBISETCS €ro WHTErPUPOBAHHBIN
Xapakrep.

Conepxanue nuHUM «Yucna W BBIUMCICHHS) CIYXKUT OCHOBOW ISt
TANhHEUIIIET0 W3yYeHHUsS] MAaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIMXCS
JIOTUYECKOTO MBIIIIEHUS, (OPMUPOBAHUIO YMEHHS MOJIb30BATHCA AITOpPUTMaMH, a
TaKKe NMPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX [JIsl MOBCEIHEBHOMN
XKU3HU. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAIMOHAIBHBIMU U
UppaLMOHATBHBIMU YUCIAMH, (DOPMUPOBAHUEM MPEACTABICHUN O JIEHCTBUTEIBHOM



yuciie. 3aBeplieHre OCBOCHUS YMCIOBOM JINHUUA OTHECEHO K CTaplIIeMy 3BEHY OOIIEro
o0pa3oBaHUs.

CopeprkaHue IByX alreOpandecKuX JIMHAHA — « Are0OpandecKue BRIPaXEHU» U
«YpaBHEHUS U HEPaBEHCTBA» CHOCOOCTBYeT (OPMUPOBAHUIO Yy OOYUYAOLIUXCS
MaTe€MaTUYeCKOro anmnapara, HEOOXOAUMOro I pEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX IPEAMETOB M NPAKTUKO-OPUEHTHPOBAHHBIX 3aJa4y. B OCHOBHOM MIKOJIE
y4eOHBI MaTepuayn TpYIIUPYETCs BOKPYT PaIllMOHATIBHBIX BbIpaKeHUIl. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MATEMATHUKU KakK SI3bIKa JIJISl IOCTPOEHUSI MAaTEMAaTUYECKUX
MojieNiel, OMMCaHusl MPOIIECCOB M SIBIICHUU peajdbHOro Mupa. B 3agaum oOyudeHus
anredpe BXOIAT TaKXe JajbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS,
HEO0OXOJUMOro, B YaCTHOCTH, JUISI OCBOEHHUS Kypca HMH(POpPMATHUKU, U OBJaJICHUE
HaBbIKaMU JIETyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanne CUMBOJIBHBIX (POPM BHOCUT
CBOM crnenuduueckuil BKIaJ B pa3BUTHE BOOOpPaXKEHHs, CIIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue (pyHKIMOHATBHO-TpAa(UUYECKOW JIMHUM HAIEJICHO Ha MOJy4YeHUE
IIKOJIbHUKaMH 3HaHUA O (PYHKLIMSIX KaK Ba)KHEWIIEH MaTeMaTH4eCKOW MOJAeNu s
OMMCAHUS U UCCJIENOBAHMS Pa3HO-00pa3HbIX MPOILIECCOB U SIBJICHUN B MPUPOJE H
oOuiectBe. M3yueHue 3TOro marepuajia CrocOOCTBYET Pa3BUTHUIO y OOy4YarOIIUXCS
YMEHHS UCIIOJIB30BaTh PA3JIMYHbIC BBIPA3UTEIBHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIIOBECHbIEC, CHUMBOJHMYECKHE, TIpaduueckue, BHOCUT BKIad B (POpPMHUpPOBAHUE
MIPEACTABICHUI O POJIM MATEMATUKHU B Pa3BUTUU LMBUWIN3ALMH U KYJIbTYPBI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY TUlaHy B /-9 Kilaccax wu3ydaercss Y4YeOHbBIH Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIC Da3AeNbl COJNEPIKaHUSA:
«Uucna u  BBIUKCICHUS», «ANTEOpanyecKkue BBIPAXKEHUS», «YPAaBHCHHS W
HEpaBEHCTBA», « DYHKIIHI.

VYueOHbIl MIaH Ha u3ydeHue anredbpel B 7-9 kjaccax OTBOJUT HE MEHee 3
y4eOHBIX YacOB B HENEIO0 B TEUCHHE KaXJOro roja oOydeHHs, BCEro 3a TpU Toja
oOyueHust — He MeHee 306 y4yeOHbIX YacoB.

Conepxanue yueOHOro Kypca (1mo roaam o0y4eHmust)

7 KIIACC

Yucna u bluucieHuUA

PanmonaJjibHbIE YHCJIa

JlpoOu OOBIKHOBEHHBIE MU JECSATHYHBIC, MEpPeXo]i OT OJHOM (GopMbl 3amucu
npobeit k gpyroi. [loHsTue panyMoOHAIBLHOTO YHCIA, 3alluCh, CpPaBHEHHE,
VOOPSAIOYMBAHUE  PAIIMOHATBHBIX — 4Yucel.  ApudMmeTudyeckue  JIeHCTBUS  C
palMOHAJBHBIMU 4YHCIIaMU. PelleHue 3amad U3 peaibHOM NPaKTUKU HA 4YacTH, HA



TpoOH.

CreneHp C HaTypaJbHBIM IIOKa3aTeJIEM: OIpEeAeNeHUE, IpeodpazoBaHUe
BBIPA)KEHHI Ha OCHOBE ONPEEICHUS, 3aIIUCh OOJBIINX YHCET.

[TporeHTsl, 3aKUch MPOLIEHTOB B BUJIE ApOoOU U 1poOU B BUJIE MPOLEHTOB. Tpu
OCHOBHBIE 33/1a4y Ha IPOLEHTHI, PEIICHHE 3a/1a4 U3 PEAIbHON IIPAKTUKH.

[IpumeHeHne  NPU3HAKOB  JEIMMOCTH, pA3JIOKECHUE HAa  MHOXUTEIN
HaTypaJbHBIX YHUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4uciae mpsMas U oOparHas
IIPONIOPLIMOHAIBHOCTH.

Anzebopauueckue evipasrcenun

IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C NEpEeMEHHOU. JlomycTumblie
3Ha4YeHUs NepeMeHHbIX. [IpencraBiieHre 3aBUCUMOCTU MEXKIY BEIMYMHAMU B BUJIE
(dbopMyiibl. Berurcnenus no gopmynam.

[TpeoOpa3oBanre OYKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO PABHBIE BHIPAKEHUS,
npaBuia npeoOpa3oBaHMsl CyMM M IMPOMU3BEICHUN, NMPABWIIA PACKPBITUS CKOOOK U
MPUBEIEHUS IOJI00HBIX CIIaraeMbIX.

CBoliCcTBa CTENEHU C HATYpPaJIbHBIM ITI0KA3ATEIEM.

OpHowiensl 1 MHOrowieHbl. CrteneHb MHOroudseHa. Cio)KeHUe, BBIYMTAHME,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIIBI COKPAIIEHHOTO YMHOKEHUS: KBAIpAaT CYMMBI U
KBagpaT pasHocTH. DopMmyiia pa3HOCTH KBaJapaTOB. Pa3iiokeHrne MHOIOYJIECHOB Ha
MHOKHTEJIH.

Ypaenenusa

VYpaBHeHHe, KOpEHb YypaBHEHHUs, IMpaBWia MpeoOpa3oBaHUs ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YMCIO KOPHEW JMHEHHOIO
YPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHNE YPABHEHUM IO YCIOBHIO
3a1aun. Pemenune TekCTOBBIX 3a/1a4 ¢ MOMOIIBI0 YPAaBHEHU M.

Juneiinoe ypagnenue ¢ 0syms nepemennvimu u e2o 2pagux’. Cucrema AByX
JVHEWHBIX YpPAaBHEHHW C JBYMs IEPEMEHHBIMU. PelleHue cucrteM ypaBHEHHI
croco0oM ToJICTaHOBKH. [IpuMephl peleHns TEKCTOBBIX 3a]1ad C TOMOLIBI0 CHCTEM
YpPaBHEHUM.

Koopounamot u epagpuxu. @ynkuyuu

Koopaunara Touku Ha npsMoi. UucnoBeie MpoMEXyTKU. PaccTosHne MeExXIy
JBYMSI TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca v opAMHaTa TOUYKH
Ha KOOPJMHATHOH TuiockocTu. [Ipumepsr rpadukoB, 3aganubix Gopmynamu. YteHue
rpauKOB peaJbHbIX 3aBUCUMOCTEH.

[Monsitue pynkum. ['paduk Gynkimmu. CoiictBa dhynkiwmii. Jluneiinas GyHKIwus,
e€ rpaduk. 'paduk pynkuuu y = kX + b. I paguueckoe pewenue nunetinvix ypasnenu
U cucmem JUHEUHbIX YPAGHEHU.

2
3).'(601: " fajie€ KypCuBOM 0003HaYECHBI TEMBbI, U3YUCHHNUC KOTOPLIX NPOBOJAUTCSA B O3HAKOMUTCIILHOM ILJIaHE. Heuaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3ydaceMoro mMarepuaJia.



8 KJIACC

Yucna u eviuucnenusn

KBagpatHbeiii KopeHb u3 uyucina. [louamue o006 uppayuoHaibHOM Uuce.
Hecamuunvie npubnudicenus uppayuoHanvHuix yucen. CBOMCTBa apu(METHUECKUX
KBaJIpaTHBIX KOPHEW U X MPUMEHEHHE K MpeoOpa30BaHUIO YMCIOBBIX BRIPAKCHUN U
BBIYUCIICHUSM. /[eticmeumenbHble Yucia.

CremneHb ¢ HeIbIM MTOKa3aTeNneM U €€ cBoricTBa. CTaHIapTHAS 3alKUCh YNCTA.

Anzebpauueckue gviparicenus

KBagpaTHbIil TpEXUIEH; pa3oKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIH.

Anrebpandeckast 1po0b. OCHOBHOE CBOMCTBO alreOpanvyeckoi IpoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXXECHHE, JIE€JIEHHME anreOpanyeckux  JpoOeil.
PanmonanbHble BEIpaKEHUS U UX IPE0Opa3OBaHUE.

Ypasnenus u nepasencmea

KBagpatHoe ypaBHeHHe, popMylia KOpHEH KBaJpaTHOIO ypaBHEHUs. 1eopema
Buema. Pemenne ypaBHeHHM, CBOIAIINXCA K TUHEWHBIM U KBaApaTHbIM. [IpocTenmme
IpOOHO-pallMOHAIbHBIE YPABHEHHUS.

I'paguueckas unmepnpemayus ypagnenuii ¢ 08yMs NEPEMEHHLIMU U CUCMEM
JIUHEUHbIX YPABHeHUll ¢ 08yMs nepemeHuvimu. lIpUMepbl pelieHuss CHUCTEM
HEJIMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU.

Peliennie TEKCTOBBIX 3aj1a4 alNreOpanyeckuM CriocoOOM.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJHOW IEPEMEHHOU.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl IMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

Dynkyuu

[Tonsitue Pynkiuu. O61acTh ONpEIETCHUS 1 MHOKECTBO 3HAUCHUN (YHKIIUU.
Cnoco0bl 3a1anust QyHKLIHM.

I'padux dpynkuuu. Urenue cBoilcTB pyHKUMU 1o €€ rpaduky. [Ipumepsr
rpa@ukoB (YHKLHA, OTPAXKAIOIIUX peaJbHbIE MPOIIECCHI.

@OyHKINM, ONKCHIBAIOUIME TMPSAMYI0 M OOpaTHYI MPONOPIHOHATIbHBIE

3aBHCHMOCTH, MX rpadukn. OyHkmuny = X5,y = X,y = VX Y = f;. I'paguueckoe

peuienue ypasHeHul u Cucmem ypasHeHul.

9 KJIACC

Yucna u evivucienusn

JlecTBUTEIBbHBIE YHCJIA

PannonanpHbIe YUCHA, UPPAUUOHATbHBIE HUCAA, KOHEUHble U OecKoHeuHble
oecsmuuHvle Opodu. Muodcecmso OelcmeumenbHblX Yucesl, 0eliucmeumesibHble YUCid
Kak beckoHeunble decamuynvie Opoou. B3aummno 00HO3HAUHOE COOMBEMCMBUE MENCOY
MHOACECMBOM OCUCMBUMELbHBIX YUCET U KOOPOUHAMHOU NPSIMOILL.

CpasneHue  OelicmeUmMeNbHbIX — Hucel, apugmemuueckue OeuUcmeus C
oelicmeumenbHbiMU YUCIAMU.

N3mepeHnusi, NpuOIHKeHUSA, OLIEHKHN



Pa3mepbl OOBEKTOB OKPY’KAIOIIETO MHpPA, MJIUTEIBHOCTh IIPOLIECCOB B
OKPY’KAIOLIEM MHpE.

[TpubnmkEéHHOEe 3HAUYEHHE BEJIMYMHBI, TOYHOCTH MpHOIIMKeHusa. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ysbTaTOB BEIYUCICHUM.

Ypasenenusa u nepasencmea

YpaBHeHuUs ¢ OTHOM NepeMEeHHOM

JInnerinoe ypaBHeHuE. Pelienue ypaBHEHUM, CBOSIINUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PenieHne ypaBHEHHM, CBOISAIIMXCSA K KBAJPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsvl peuieHus ypasHeHul mpemvel U 4emeepmou
cmenemeu pasiodHceHuem Ha MHONCUMETU.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUN.

Pemenne TeKCTOBBIX 3a7a4 alreOpandeckumM METOIOM.

Cucrembl ypaBHeHH I

VYpaBHeHuE C NIByMs INEpeMEHHbIMU U ero rpa¢uk. PemieHue cucrteM ABYX
JMHEWHBIX YPAaBHEHUM C IBYMs IIEpEMEHHBIMHU. PemieHue cucrem IByX ypaBHEHWU,
OIHO W3 KOTOpBIX JIMHEHHOE, a JApyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aJireOpaniyeckKuM CIIOCOOOM.

HepaBencrBa

HucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOM. KBanpaTHble HepaBeHCTBa.
I'paduueckas uHTEprnperanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYyMs
IIEPEMEHHBIMM.

Dynkyuu

KBagparuunas dyukums, e€ rpaduk u cpoiictsa. [lapabona, koopauHaThI
BEPUIMHBI 1apadoJibl, OCh CAMMETPHUH MapadoJIbI.

['paduku byHKITHIA: y = kx, y = kx + D, y= X,
y = yx, ¥ = ' ux cpoiicraa.

X

Yucnoewvie nocnedosamenvnocmu

OnpenesieHue u cnocoObI 32IaHUSI YUCTOBBIX MOCJIE€I0BATEIbHOCTEN

[loHaTre 4YKCIOBOM TOCIENOBATENBHOCTH. 3aJaHUE IMOCIEA0BATEILHOCTH
peKyppeHTHO# dhopmyIioi u popmyIoit N-ro YaeHa.

ApudmMeTudeckas u reoMeTpudecKasi Nporpeccum

Apudmernueckas u reomeTpuueckas mporpeccuud. PopMynbl N-ro uiIeHa
apu(pMETHIECKON U TeOMETPUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

Hzobpadsxcenue unenos apugmemuueckou u 2eoMempudeckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NIOCKOCMU. JIUHElHbIll U IKCNOHEHYUANbHbIU POCHI.
Croorcrvle npoyenmai.



PABOYAS [TPOTPAMMA YUEBHOI'O KYPCA «'EOMETPUS».7-9 KIIACCBHI

Hean n3yyeHusi yaedOHOro Kypca

OoOwuume nenu usyuyeHus yueoHoro kypca «I'eomerpusi» npenacrasiensl B OOII
OOO. Onu 3aknryaroTcs, MNPEeXJIe BCEr0 B TOM, YTO Ha YpPOKaX TI'€OMETPUU
OOydarolmuiicss y4uTCS TPOBOAMTH JIOKA3aTElIbHBIE PACCYXIEHHUS, CTPOUTH
JIOTUYECKHE YMO3aKIIOUEHUS, JOKa3blBaThb HMCTUHHBIE YTBEPKICHUS M CTPOUTH
KOHTPIIPUMEPBI K JIO)KHBIM, MPOBOJIUTH PACCYKIEHUS «OT MPOTUBHOTO», OTINYAThH
CBOMCTBA OT MPHU3HAKOB, (POPMYIUPOBATH OOpaTHbIC yTBepkaeHus. B oOyuenun
YMEHHIO PAacCyXIaTh COCTOMT Ba)XHOE BOCHHUTATEIHPHOE 3HAUYCHUE W3YUCHUS
reOMEeTPUHU, IPUCYILIEE UMEHHO OTEYECTBEHHOW MaTEMaTHUECKOH IIKOJIE.

Bropoii nenpl0 u3yd4eHHs TEOMETPUM SBIISIETCS HCIOJIb30BaHUE €€ Kak
MHCTPYMEHTA MpH PEIICHHH KaK MaTeMaTHYeCKMX, TaK U MIPAKTHUECKUX 3ajad,
BCTPEUAIOLIUXCS B PEAIbHOM KU3HU. DTOMY COOTBETCTBYET BTOPasi, BEIUNCIUTEIbHAS
JUHUS B U3YYEHUU TEOMETpPUM B IIKOJE. [l 3TOro yuuTenro peKOMEHIyeTcs
no0upaTh 3aJaud NPAKTHUECKOrO XapakTepa Uil pacCMaTPUBAEMbIX TEM, YUHUTh
00y4aromuxcsi CTPOUTh MaTeMaTHYECKHE MOJIENIA PeaIbHBIX KU3HEHHBIX CUTYaIui,
IPOBOANTH BBIYHCICHHUS M OIICHMBATH aJCKBATHOCTH IMOJIyYEHHOTO pe3yJbTara.
KpaitHe BaxkHO TmMOAUEPKUBATH CBSI3M TEOMETPUHM C JPYTUMH TPEAMETaMHU,
MOTHBHPOBATh HCIOIB30BaTh OIPEACTCHUS TEOMETPUUYECKUX (PUTyp W TIOHSTHH,
JAE€MOHCTPHUPOBATH MPUMEHEHHUE MOTYICHHBIX YMEHUN B (PU3MKE U TEXHUKE. DTH CBSI3U
HamboJee sIPKO BUIHBI B TeMax «BekTops», « TpuroHoMeTpuueckrue COOTHOIICHUS,
«Meton koopauHat» u «Teopema ITudaropay.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeOHOMYy TutaHy B /-9 Kilaccax wu3ydaercss Y4eOHbBIH Kypc
«I"eomeTpus», KOTOPBII BKJIKOYAET CIEAYIOUIME OCHOBHBIE Pa3leiibl COJIECPIKAHUS:
«I"eomeTpryeckue GUTypsl U UX CBOMCTBaY, «3MepeHne reOMeTpUIECKUX BETHIUH,
a Takxke «JlekapToBbl -KOOpJAHWHATBI HA IUUIOCKOCTH», «BekTopb», «llBHKEeHU
miockocti» U «IIpeobpazoBaHust o100M.

VYyeOHbIl TUIaH TpealycMaTpUBAET U3yuyeHHUE T€OMETpUU Ha 0a30BOM YpOBHE,
UCXO/I U3 HE MeHee 68 yueOHbIX YacoB B Y4EOHOM T'OJly, BCETO 3a TP rofa 00yyeHus
— He MeHee 204 gyacos.

Conepxanue yueOHOro Kypca (1mo roaam o0y4eHmust)

7 KIIACC

HauanpHble nmorATus reomerpun. Todka, mpsMas, OTpe30K, Jdyd. YToia. Buasl



yriaoB. BeprukanbHble U CMexHbBIE YIuBl.  buccexkrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapaynensHoCTh U NEPIEHANKYIIPHOCTD IPSIMBIX.

Cummempuunvie guzypot. Ocnosuvle céoticmea ocesoti cummempui’. TlpuMeps
CUMMETPHH B OKPYKAIOILEM MUPE.

OcHogHble nNOCmpoeHUs ¢ NOMOWBIO YUPKYIA U TUHEUKU.

TpeyronsHuk. BeicoTa, Mequana, Ouccekrpuca, ux cBoiicTBa. PaBHOOepeHHBIN
Y PaBHOCTOPOHHUM TPEYTOJIbHUKU. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa M NMPU3HAKK PABHOOEAPEHHOIO TpeyroibHUKa. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKU MApaJUIEIBHBIX NpAMBIX. CyMMa yIilOB TPEyroJbHHUKA.
Breninue yriel TpeyroyibHUKA.

[IpssMOyTOJIBHBIA ~ TPEYroabHUK. (CBOMNCTBO MEOWAHBl  MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHON K TUNOTEHy3€e. [Ipu3Haku paBeHCTBA NPSIMOYIOJIBHBIX
TPEYTOJBHUKOB. IIpsIMOYTONIBHBIN TPEyroNbHUK ¢ yrioMm B 30°.

HepaBeHCTBa B TEOMETPUM: HEPABEHCME0 MPEY20AbHUKA, HEPABEHCTBO O JUINHE
JOMaHOH, TeopemMa O OonblieM yriae U OoJbLIE CTOPOHE TPEYroJbHUKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

l'eomempuueckoe mecmo mouex. buccektpuca yria ©  CEpeIAUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpy»XHOCTb U KpPYT, XOpJa U AUaMEeTp, NX CBOKMCTBA. B3auMHOE pacronoxeHue
OKpY’KHOCTH M mpsMou. KacarenpHas M cekymas K OKpPYXHOCTH. OKpyKHOCTD,
BIIMCaHHAas B yroJy. BnimcanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YeroipéxyronpHuku. [lapauienorpaMM, €ro npu3Haku U CBOMCTBA. YacTHbIE
cllyyad TmapajuiesiorpaMMoB (TIPSMOYTOJIBHUK, pOMO, KBaapar), MX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpamenusi, €€ CBOHCTBA M IPU3HAKHU.
[IpsimoyronbHas Tpanenus.

Memoo yosoenus meduansi. Llenmpanvnas cummempus.

Teopema Daneca u meopema o nponopyuoHaivHvlx ompeskax. CpeHUe JINHAN
TPEYTOJbHUKA U Tpaneuuu. [lenmp macc mpey2oabHuKa.

Ilooobue mpeyeonvrukos, kodppuyuenm noodoodus. Ilpusnaku noooodUs
mpey2oabHuxkos. llpuMeHeHmne moao0us Mpyu pereHny TPaKTUISCKUX 3a/1a4.

CpoiicTBa mIomanel reoMmeTpuyeckux ¢uryp. DopMynbl i TIIOMIATU
TPEYroJibHUKA, Tapajienorpamma, pomba u Tpaneruu. OTHOIIEHWE TIIOMIAeH
MO00HBIX (UTYP.

Brruncnenne miuomaned TPeyrojJbHUKOB U MHOTOYTOJIBHMKOB HA KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa npu permeHun
NPAaKTUYECKUX 3a/1a4.

CuHyc, KOCUHYC, TaHT€HC OCTPOr0 yrjia NPsIMOYTOJBHOIO TPEYroJibHUKA.

3
3).'(601: " Jajiec€ KypCcuBoM 0003HAYCHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM IUIAaHE. Hez[aror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3ydaceMoro mMarepuajia.



OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMeTpudyeckue QyHKIMHU YTIIOB
B 30°, 45° u 60°.

BrnucaHHble U LIEHTPANIbHBIC YTJIbI, YTOJ MEXK]Y KacaTeIbHOM U XOPAOU. YTIIbI
MEXKJy XOpAaMHh U CEKylMMH. BrucaHHbIE W ONUCAHHBIC YETHIPEXYTOJbHUKHU.
B3anMHoe pacnonoxenue AByX OKpyxkHocTe. Kacanme okpyxHocteir. OOrmme
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TanreHc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPHYECKOE
TOXAECTBO. POPMYJIIBI IPUBEACHUS.

Pemenne tpeyrospHuKoB. Teopema KOCMHYCOB M T€OpeMa CHHYCOB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCIIOIb30BaHUEM TEOPEMBI KOCUHYCOB ¥ TEOPEMBI CHHYCOB.

IIpeobpaszosanue noooodus. [looobue coomeemcmeentvix 21eMeHmMO8.

Teopema o npoussedeHuyu OMpe3Ko8 Xopo, meopemul 0 NPOU3BEOEHUU OMPE3KOE
CceKywux, meopema o Keaopame KacamebHOlL.

Bektop, nnuHa  (MOIyNb) — BEKTOpa,  COHAINpPABIECHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HANPABIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpauuy Haja  BeKTopamu. PasnokeHume BekTOopa IO JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTtel BektOopa. CKansipHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. YpasHenus npsamor N OKPYKHOCTH B
KOOpDAMHATAX, MEPECEYEHUE OKPYKHOCTEM M NPSAMBIX. METOI KOOpAMHAT U €ro
IIPUMEHECHHUE.

[IpaBunibHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYKHOCTHU. ['pangycHas u paauaHHas
Mepa yrJia, BEBIYMCIEHUE JUTMH IyT OKpYykHOCTel. [Inomans kpyra, ceKkTopa, CEerMeHTa.

Heuoicenua nnockocmu u euympenHue cummempuu ¢ueyp (d1emenmapHule
npeocmasnenus). Ilapannenvuuiii neperoc. Ilosopom.



PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» 7-9 KITACCBI

Heau n3yyeHusi yaedOHOro Kypca

B coBpeMeHHOM LI(POBOM MUPE BEPOATHOCTD U CTATUCTUKA IPUOOPETAIOT BCE
OO0JIBIIYI0 3HAYUMOCTbD, KaK C TOUYKH 3PEHUS MPAKTUUYECKUX MPHIOKEHUU, TaK U UX
ponu B oOpa3zoBaHuu. Kaxxaplil 4eIoBeK MOCTOSHHO MPUHUMAET PEUICHHs] Ha OCHOBE
MMEIOIIUXCA Y HETO JTaHHBIX. A JIsi 000CHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBUIX
HEJOCTaTKa WM U30bITKa HH(OpMANUMM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(OpMHPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MbILIeHne. IMEHHO mo3ToMy
OCTpO BCTajga HEOOXOJUMOCTh C(HOPMHUPOBATH Yy OOyYarOUIUMXCs, B TOM YHCIE
oOyuatomuxcst ¢ 3P, ¢yHKUIMOHAIBHYIO I'PaMOTHOCTh, BKJIIOYAIOIIYI0 B ceOs B
Ka4eCTBE HEOTHEMJIEMOM COCTABIIAIOLIEH YMEHHUE BOCIPUHHUMATh U KPUTHUYECKU
aHAJIM3UPOBATh MH(POPMAIUIO, IPEJCTABICHHYIO B pa3IUYHbIX (Qopmax, MOHUMATb
BEPOSATHOCTHBIA XapakTep MHOIMX pEajbHbIX IIPOLECCOB U  3aBUCHUMOCTEW,
IIPOU3BOAUTH MPOCTEHIINE BEPOATHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMHU
IpUHLMIIAMU cOOpa, aHaJIM3a U MPEACTABICHUS JTaHHBIX U3 Pa3iInyHbIX chep KU3HU
oO11ecTBa U ToCy1apcTBa MPHOOIIAeT 00yUyarouXcs K 00IECTBEHHBIM HHTEPECaM.

B crpykrype nporpaMmbl ydeOHOro Kypca «BeposTHOCTb M CTaTHCTHKA»
OCHOBHOM IIKOJIBI BBIJIEJICHBI CIIEIYIOIINE CONEPKATEIBHO-METOANYECKUE JINHUU:
«IIpencraBneHune NaHHBIX U ONHUCATENbHAS CTATUCTUKAY; «BEpOATHOCTBY; « DIIEMEHTBI
KOMOMHATOpUKN»; «BBegenue B Teoputo rpadosy.

Conepxanue nunun «lIpeacraBieHne NaHHBIX M ONHCATENbHAS CTATUCTUKA»
CIIY>KUT OCHOBOM 7151 (YOPMUPOBAHUS HABBIKOB Pa0dOTHI ¢ MHPOpMAITUEH: OT YTCHUS U
MHTEpIIpeTaluu HH(OpMalMU, MpeICTaBICHHOW B TabiuLax, Ha auarpammax u
rpadukax g0 cOopa, MNPEACTABICHUS M aHajdM3a JaHHBIX C HCIIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTHK CPEJHUX W pacceuBaHus. Pabortas ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3IIP yyarcst cunThiBaTh U MHTEPIPETUPOBATH JaHHBIC, BbIIIBUraTh,
apryMEHTUPOBaTh W KPUTUKOBATh MPOCTEUIINE TUIOTE3bl, PA3MBILUIATH HAaJ
¢dakTopaMy, BBI3BIBAIOIIMMHU HW3MEHUYMBOCTb, W OLEHUBAaTh MX BIMSHHE Ha
paccMaTpuBaeMbI€ BEJIMYMHBI U ITPOLIECCHI.

WHTYUTUBHOE IIPEACTABICHUE O CIIy4YalHONM H3MEHYUBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEU U TEHJCHLIUM CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOU ISl U3YUYECHUS
Teopuu BeposTHocTel. bombioe 3HaueHue st oOydarontuxcs ¢ 3I1P 31eck umeror
IIPAKTUYECKUE 3aJaHUsA, B YACTHOCTHU OIIBITHI C KJIACCUYECKMMHU BEPOSATHOCTHBIMU
MOJEISIMH.

[TonsiTue BEpOSTHOCTHM BBOJAUTCS Kak Mepa MpaBAONono0Us CIydyailHOro
coObrtust. [Ipu uzydenun kypca obyqaroruecs: ¢ 3I1P 3nakomsITCcst ¢ mpocTedmmMu
METONAMHM  BBIYMCIEHUS BEPOATHOCTEH B  CIy4YaWHBIX OJKCIEPUMEHTaxX C
PAaBHOBO3MOXHBIMM ~ DJIEMEHTapHBIMU  HMCXOJAMM, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJISIIOIIMMHU CTaBUTh M pelIaTh Ooyiee CIOXKHBIE 3agaud. B Kypc BXomsr
Ha4yaJIbHbIC [PEIACTABICHUS O CIy4alHBIX BEIMYMHAX M HUX  YHUCIOBBIX
XapaKTEPUCTHKAX.



Taxxe B paMKax 3TOro Kypca OCylCCTBIIACTCA 3HAKOMCTBO 06yqa}oumxc51 C
3I1P C MHOXXCCTBaMH )41 OCHOBHBIMH orcpanusaMn Hal MHOXCCTBaMU,
paccMaTpuBarOTCa MNPUMEPbI [MPHUMCHCHUA i1 PCHICHHUA 3a7a4, a TaKXke
HCIIOJB30BaHUS B APYTHX MATCMATUICCKUX KypCax U yqe6Hbe npeamMceTax.

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

B 7-9 kmaccax m3ydaercs Kypc «BepOSTHOCTP M CTAaTUCTHKA», B KOTOPBIH
BXomaT paszaenbl: «lIpencraBiieHWe JaHHBIX W ONHUCATEIbHAs CTATHCTHKAY;
«BeposaTHocThY; «DMeMeHThl KOMOMHATOPUKINY; «BBeaeHue B Teoputo rpadoBy.

Ha u3yueHue maHHOro Kypca OTBOJUT 1 y4eOHBIN Yac B HEAENIO B TCUCHHUE
Kakoro roga odydenus, Bcero 102 yueOHbIX yaca.

Copaepxanue yueOHOro Kypca (1mo roxam o0y4eHmus)

7 KIIACC

[IpencraBnenne MaHHBIX B BHJE TaOJHII, AUArpaMM, TpadukoB. 3amoaHCHHUE
Ta0JIUIL, YTEHHUE U MIOCTPOCHUE TUArpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadMKoB peajabHBIX MporeccoB. M3Biaeuenne nHGOpMauu U3 AUarpamm u
Ta0JINII, UCTIOIH30BAHNE U UHTEPIPETAIINS JAHHBIX.

OnucarenpHas CTAaTUCTHKA: cpefaHee apuPMETHUYECKOEe, MEIHWaHa, pa3Max,
HauOoJblllee W HaWMEHbIee 3HAYCHWS Ha0opa YHCIOBBIX MaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

Cryuwatinelii sKkcnepumenm (onvim) u ciyyatinoe coovimue. Beposmnocms u
yacmoma. Ponb mManoseposmuulx u npakmuyecku 00CmMo8epHuIX COObIMULL 8 NPUPOOe
u 6 obwecmese. MoHema u uepaibHas KOCMb 8 MeoPUll 6ePOIMHOCTe .

I'pagh, eepwuna, peopo. Cmenenv eepuiunvl. Hucno pébep u cymmapuas
cmeneHb eepuiut. Ilpeocmasnenue o ceaznocmu epaga. Llenu u yuknvl. [lymu 6
epaghax. Obx00 epagha (3iinepose nyms). IlpeocmasieHue 00 OpueHMUPOBAHHOM
epaghe. Pewenue 3a0au c nomowvbro epagos.

8 KJIACC

[IpencraBiieHre TaHHBIX B BUJIE TaOJUII, AUArpamMM, Tpa(uKoB.

MHOXECTBO, JJEMEHT MHOXEeCTBa, IOAMHOXecTBO. Omepanuu  Haj
MHOKECTBaMU: 00BbEIMHEHUE, MepeceueHue, nonoaHeHue. CBoMCTBa onepanuii Hajl
MHOKECTBAMH: MePEMECTUTENIHHOE, coueTaTeabHoe, pacrpeeuTeabHOe,
BKITFOUeHMS. Vcmop30Banne rpaduaeckoro MpeACcTaBICHIS] MHOYKECTB JJII ONTUCAHUS
peanbHBIX MPOLIECCOB U SIBJICHUMN, ITPU PEIICHUU 3a/1a4.

Hsmepenue pacceusanus oammnvix. /lucnepcus u cmanoapmuoe OMKIOHEHUe

4 3).'(601: " Jajiec€ KypCcuBoM 0003HAYCHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM IUIAHE. Hez[aror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3ydaceMoro mMarepuaJia.



YuUC108bIX HAOOPOS. [uazpamma pacceusanus.

OnemeHTapHble COOBITUS  ciydaiiHoro ombita. ChydaliHble  COOBITHS.
BepositHocT coObITHI. OTBITEI ¢ PABHOBO3MOXKHBIMHU JJIEMEHTAPHBIMHU COOBITHSIMH.
Crnyyaitabiii BBIOOp. CBSI3b MKy MAIOBEPOSTHBIMHA M MPAKTUIECKH JOCTOBEPHBIMH
COOBITUSIMU B TIPHPOJIC, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesbes: eOUHCMBEHHOCb NYMU, CYUWEeCMBO8aHUe BUCAYEl
BEPUIUHDBL, CB53b MEJHCOY UYUCTIOM SepuUH U duciom péodep. Ilpasuno ymHodcenus.
Pewenue 3a0au ¢ nomowwro epaghos.

Ilpomusononoscnvie coovimus. [uacpamma Oinepa. Obvedunenue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus.  Dopmyna  ClOHCEHUS
gepossmHocmel. Ycnosnaa eepoamuocmo. Ilpasuno ymnoowcenus. Heszasucumoie
coovimus. [lpedcmasnenue sxcnepumenma 8 e8ude oepesa. Pewienue 3a0au Ha
HAXoJicOeHue BeposmHOCmell C HOMOWbIO Oepea CIYUAlHO20 dKCNepuMeHmad,
ouazpamm Diinepa.

9 KVIACC

[IpeacTaBienue qJaHHBIX B BUJE TaOIUII, JUArpaMm, TpauKoB, UHTEPIIPETAIIIS
JTaHHBIX. UTeHUe U mocTpoeHue Talbaull, AuarpamMm, rpa)ukoB MO peaabHbIM JaHHBIM.

IlepectanoBku u (¢akropuan. CodyeTaHuss U YUCIO COYETaHUH. IpeyeonbHux
llackans. Pemenue 3aia4 ¢ UCMOJI30BaHUEM KOMOMHATOPUKH.

I'eomempuueckas eeposmuocmov. CuyyaiiHvlil 6blOOp MOYKU U3 DUSYpbl Ha
NJIOCKOCMU, U3 OMPE3Ka U U3 02U OKPYHCHOCHU.

HcnbiTanue. Ycnex u Heygaya. Cepust UCOIbITaHUM 10 nepBoro ycnexa. Cepust
ucneITanuii bepaymum. BeposTHOCTH COOBITHII B cepyu UCTIBITaHUI bepHyuin.

CnydailHasg BeIMYMHA W paclpelie]ieHne BEpOSITHOCTEH. MaremaTudyeckoe
oxxuaanue u nucnepcus. [[pumMepbl MaTeMaTHYECKOTO 0KUIAHUS KaK TEOPETUUECKOTO
CpPEIHEr0 3HAYEHUS BETMUYUHBI. MaTeMaTHYeCKOe OKUAAHUE U TUCTIEPCHUS] CITyHaHOMN
BEJIMYMHBI «YUCJIO YCTIEXOB B CEPUU UCTBITAHUN bepHym.

[Tonarue o 3akoHe OOJbIIMX yuced. M3mepeHue BEpOSITHOCTEH C MOMOIIbIO
gacToT. Posib 1 3HaUeHME 3aKOHA OOJBIITNX YUCEN B PUPOJIC U OOIIECTBE.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYHEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHBAIMA K OOYYEHHI0O MaTeMAaTUKE WM LieJICHANIPaBICHHOW MO3HABATEILHON
NEATEIIbHOCTH;

MOBBIIIIEHUE  YPOBHS CBOEH  KOMIIETEHTHOCTH  4Yepe3  MPAKTUUYECKYIO
NEATEIbHOCTh, TPEOYIONIYI0 MAaTEMAaTUUECKUX 3HAHUM, B TOM YHUCJIE YMEHHUE YUUTHCS
y APYTHUX JIFOAEH;

CIIOCOOHOCTh OCO3HABAaTh CTPECCOBYIO CUTYAIINIO, OBITh TOTOBBIM JEHCTBOBATh
B OTCYTCTBHE rapaHTHil ycriexa;

crocoOHocTh oOydarmuxcs ¢ 3[IP k oco3HaHuIO CBOMX JACPUIUTOB U
MPOSIBJICHUE CTPEMIICHUS K UX MPEOAOJICHHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHHE CTABUTh JIOCTUKUMBIC 11ETIH;

YMEHHUE pa3inyaTh y4yeOHBIE CUTYyallid, B KOTOPBIX MOKHO JIeWCTBOBATH
CaMOCTOSITENIbHO, M CHUTyallud, T[J€ CJIEAYEeT BOCIOJIb30BaThCAd CIPABOYHOMU
nH(OpMaIEH WK IPYTUMHU BCIIOMOTATEIILHBIMHU CPEJICTBAMH;

CITIOCOOHOCTH MEPEHOCUTD MTOTYYEHHBIE B X0I€ 00yUEHUS 3HAHUSI B aKTYaJIbHYIO
CUTYyalIO (MPU PELICHUN KUTCHUCKUX 3a/1a4, TPEOYIOIUX MaTEMAaTHYECKUX 3HAHUN);

CIIOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBAHUSAX W TMpaBUIax MPOBEICHUS
MMPOMEXYTOYHOU U UTOTOBOM aTTECTAIIUU;
OBJIaJICHUE OCHOBaMHU (DMHAHCOBOM IPaMOTHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ognadenue ynugepcanbHbIMu y4eOHbIMU NOZHACAMETbHOIMU OCUCHBUAMU:

yCTaHaBIMBaTh  IPUYMHHO-CIEACTBEHHbIE CBS3M B  XOJ€  YCBOCHHUSA
MaTeMaTHYeCKOro MaTepuasa;

BBISIBJIATH JAC(PUIUT AAHHBIX, HEOOXOAUMBIX AJI PEUICHHs MMOCTABJICHHOM
3a/1a4H;

C TIOMOIIIBIO YYUTENSI BEIOUPATh CIIOCO0 PeIIeHHs] MaTeMaTHIeCKOM 3a/1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHUS);

NPUMEHATh M TPeoOpa3oBBIBATh 3HAKM W CHMBOJBI B XOJ€ pPEIICHUS
MaTeMaTHYECKHX 3a7a4;

yCTaHaBIMBATh UCKOMOE U IaHHOE MPH PEIICHIUH MaTeMaTHIEeCKON 3a1auH;

MOHUMATh ¥ UHTEPIPETUPOBATH MHPOPMAIIMIO PA3IUYHBIX BUIOB U (OpM
MpeJICTaBICHHUS,

WLTIOCTPUPOBATH peliaeMble 3a7auu rpauIecKuMu CXeMaMu;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATHU3UPOBATH HH(POPMAIIHIO.

INOHMMATh U HUCIOJIb30BATh MATEMAaTUUYECKHUE CPEACTBA HATJISAHOCTH (rpadukw,
avarpamMmbl, TaONMILbI, CXeMbl M JAp.) JUId WUIIOCTpalUH, HWHTEPIpETaluy,
apryMeHTaluu.



Osnaoenue YHUBEPCAIbHBIMU yueoOHbIMU KOMMYHUKAMUGHHIMU
delicmeuamu:

OpraHU30BBIBATh YU4E€OHOE COTPYIHMYECTBO M COBMECTHYIO JIEATCIBHOCThH C
YUYHUTEJIEM U CBEPCTHUKAMHU B TIPOIIECCE PEIICHUS 3a]1a4;

B3aMMO/ICHCTBOBATh U HAXOJIUTh 00IIHME CIIOCOOBI pabOThI; paboTaTh B IpyIIeE:
HaxOJUTh OOIlee pelIeHHe M paspeniaTh KOH(MIUKTHI Ha OCHOBE COIJIACOBaHUS
MO3UIMHI M y4€Ta HHTEPECOB; CIyIIaTh NapTHEPA; GOpPMYIUPOBATh, APTYMEHTHPOBATH
U OTCTauBaTh CBOE MHEHHE;

MPOTHO3WPOBATh BO3HUKHOBEHHE KOH(MIMKTOB IMPH HAIMYWW PA3HBIX TOYEK
3peHHUs] U pa3peliaTb KOH(PIMKTHI Ha OCHOBE yd€Ta MHTEPECOB M TMO3UIIMM BCeX
YYaCTHUKOB,

apryMEHTUpPOBAaTh CBOIO TMO3UIMI0 U KOOPAMHUPOBATH €€ C MO3ULUSIMU
MapTHEPOB B COTPYJHUUYECTBE MPU BBIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM
NeATEIIbHOCTH;

BBITIOJIHATh CBOIO 4acTh PaOOThI, JOCTUraTh KayeCTBEHHOI'O pe3yJibTaTa U
KOOPJIMHUPOBATH CBOM JICUCTBUS C IPYTUMHU YJICHAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUI TPOIYKT.

Osnadenue yHuGepCcaIbHbIMU YUEOHBIMU PECYAAMUBHBIMU OCUCI GUAMU:

CTaBUThH I1I€JIM, BBHIOMPATh M CO37aBaTh AJTOPUTMBI JJIs pEIICHUS y4eOHBIX
MaTeMaTUYeCKHUX MPo0em;

IJIAHUPOBATh U OCYIIECTBISITH JEATEILHOCTh, HAMPaBICHHYIO Ha pEIICHUE
3a/1a4 UCCIIEI0OBATENIbLCKOTO XapaKkTepa.

dbopMynUpoBaTh U YyACPKHUBATH Yy4yeOHYIO 3ajady, COCTaBISATH IUJIaH U
MOCJIeI0BaTEIbHOCTh JICHCTBUM;

OCYIIECTBIJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOJIUMbIE KOPPEKTUBHI,

KOHTPOJIMPOBATH MPOLIECC U Pe3yJIbTaT YU4eOHON MaTeMaTUUeCKON
NeATEIIbHOCTH;

aJICKBaTHO OIICHUBATh MPABUILHOCTD UM OMIUOOYHOCTH BHITIOJHEHUS Y4eOHOMH
3a/1auu, €€ 0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHMUS;

CIMYaTh CIOCO0 JNEWCTBHUS M €r0 PE3yJIbTaT C 3aJaHHBIM 3TaJOHOM C IICJIBIO
oOHapy>KeHUsI OTKJIOHEHUH ¥ OTIIMYUMA OT 3TaJIOHA.

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3SHUKHYTH MPHU PEIICHUN y4eOHOM
3a/1a4H;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TPeOyeMbIil pe3yibTaT
NEATEIbHOCTU, OMNpPEACNATh MO3UTHUBHBIE M3MEHEHMsI M HaIlpaBJeHUs, TpeOyroliue
nanbHeuen padoTsl;

PETYIMPOBATH CITOCOO BBIPAKEHUS SMOITUH.

HPEAMETHBIE PE3YJIBTATBI

Pe3ynbpTaThl 0cBOeHUs yueOHOro mpeamera «MartemaTuka (BKiIro4as aiareopy,
Tr€OMETPHUIO0, BEPOSITHOCTh M CTAaTUCTHUKY)», pACHpeAesIeHHbIE MO0 rojaM OOy4eHHs,
(bopMyIUPYIOTCS O IPUHIUITY I00aBICHHS HOBBIX PE3yJbTAaTOB OT r0/ia K TOAY, yKe
Ha3BaHHbBIE B MPEIBIIYIINUX TOfaxX MO3UIMHU, KaK MPAaBUIIO, TOCIIOBHO HE MOBTOPSIOTCS,



HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPEJHOTO TroJia IO YMOJYaHUIO BKJIOYAIOT
pe3yNbTaThl MPEABIYIIUX JIET).

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

OcBoenue yyebHOro kypca «MartemaTuka» B 5—6 Kilaccax OCHOBHOM IIKOJIbI
JOJDKHO O00€CTieunBaTh JOCTH)KCHHUE CIEAYIOIMMX MPEAMETHBIX 00pa30BaTEIbHBIX
PE3yNbTATOB:

5 KVIACC

Yucna u éviuucnenus

OpueHTUpPOBATHCS B MOHITUSAX U OTIEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C HATYPAJIbHBIMHU YHUCIIAMH, OOBIKHOBEHHBIMH U JECATUUYHBIMU JPOOSIMHU.

CpaBHMBATH U YNIOPSAIOUYUBATH HATYPAIbHBIC YMCIIA, CPABHUBATH B MPOCTEUIIINX
citydyasix OObIKHOBEHHBIE IPOOH, JECATUUHBIE IPOOH.

CoOTHOCUTH TOUKY Ha KOOPJAMHATHOM (YHUCIOBON) MPSAMOMN C COOTBETCTBYIOIITUM
€l YMCJIOM 1 U300paKaTh HATYpaIbHBIC YHCIIa TOYKAMU Ha KOOPIMHATHOM (YUCIIOBO)
MPSAMOM.

BeimonHaTh  apudmeTHdecKkue JEHCTBUS C HATypaldbHBIMH YHUCIAMHU, C
OOBIKHOBEHHBIMH JPOOSIMHU B MIPOCTEUIIINX CIIyHasiX.

BbINONHATH NPOBEPKY, MPUKUJIKY PE3YJIbTATa BEIYMCICHUM.

OKpyIJIsSITh HATypaJIbHBIC YKCTIA.

Pewenue mexcmosuwix 3a0au

Pemate TekcTOBBIE 3amauM apuMETUYECKUM CIIOCOOOM M C TOMOIIBIO
OpraHU30BaHHOTO KOHEYHOro Iepedopa BCEX BO3MOXHBIX BapvaHTOB (NpH
HEOOXOJIMMOCTH C HAMPABJISAIONMICH MTOMOIIBIO).

Pemate 3amauu, conepxaniyge 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIUYWHBI:
CKOPOCTh, BpEMsl, paCCTOSIHUE; 1IeHa, KOJIMYE€CTBO, CTOUMOCTH (IMPU HEOOXOAUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(MOPMAIIUN).

Hcnonb30BaTh KpaTKUE 3alIUCH, CXEMbI, TaOJIUIIbI, 0003HAUCHUS MPU PEIICHUN
3azay.

[Tonp30BaThCA OCHOBHBIMH €IMHUIIAMUA U3MEPEHHUS: LIEHbI, MACChI; PACCTOSHUSI,
BPEMEHHU, CKOPOCTH; BBIpaKaThb OJHU €AWHUIBI BEIUYMHBI 4epe3 Apyrue (mpu
HEO0OXOJMMOCTHU C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIUIO).

W3Bnekats uH(pOpMaLMIO, MPEICTAaBICHHYI0O B TaOIuIe, Ha CTOJIOYATOM
IUarpaMme, HHTEPIPETUPOBATh IPEACTABIECHHBIE TAHHBIE, UCIIOJIb30BaTh JaHHBIE IPU
peleHnuy 3aaa4.

Haznaonaa zeomempus

[Tonp30BaThCA r€OMETPUUYECKUMHU MOHATUAMU: TOUYKA, MpsiMasi, OTPE30K, JIyY,



yT0Jl, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOUIETO MHpa, UMEIMUX (Hopmy
M3YUYCHHBIX TEOMETPUUECKUX QUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3yallbHOM OIOpE,
CBSI3aHHYIO C YIVIAMH: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YIOJI, BEPIIHHA,
CTOPOHA, TUAroHalb; C OKPYKHOCTBIO: PaIUyC, THAMETP, LICHTP.

N300paxkath H3y4YeHHbIE TEeOMETpUYECKHEe QUTYypbl HA HEJIUMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIBIO IUPKYJIS ¥ JIMHEHKH (MI0CIIe COBMECTHOTO aHAIn3a).

HaxoauTh AJMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHUEM C MOMOIIBIO
JUHEWKHU, CTPOUTHh OTPE3KH 3alaHHOW JJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOIO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBajpaTa IS UX
MOCTPOCHUSI, BBIYUCIICHUS IUIOIAAN U IEpUMETpa.

Beluncnare mepuMerp W IUIONMIA[b KBajpaTa, MNOPSMOYTOJbHUKA, QUryp,
COCTAaBJICHHBIX M3 MPSIMOYTOJIBHUKOB, B TOM 4HCiIEe (QUryp, u300pakEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaTbC OCHOBHBIMM METPUYECKHUMH E€AWHULIAMH HU3MEPEHUS JJIMHBI,
IO/ BBIPAXKATh OJTHU €AMHUIIBI BEIMYMHBI Yyepe3 Apyrue (pu He0oOXO0AUMOCTHU C
OTOPOM HA CIIPABOYHYIO HMH(POPMAIIHIO).

Pacnio3naBaTh napasuienenuesi, Kyo, UCIOIb30BaTh TEPMUHOJIOTHUIO: BEPIIMHA,
pedpo TpaHb, U3MEPEHHUS; HAXOAUTh U3MEPEHUS Tapaljiesenunena, Kyoa.

Breruncnare 00bEM KybOa, mapaiiesnenurnena mo 3aJaHHbIM U3MEpeHUsiM (C
OTIOPOM Ha AJITOPUTM Y4YEOHBIX JIEUCTBHUIA), TOJIb30BATHCS C€AUMHUIIAMH HU3MEPEHUS
00BEMa.

Pemiath HecnoXHBIE 3aadyd HAa HM3MEPEHUE TE€OMETPUYECKUX BEJIMYUH B
MPAKTUYECKUX CUTYalUsIX (TP HEOOXOIMMOCTH C BU3YaJIbHOU OMOpPOi).

6 KJIACC

Yucna u eviuucnenusn

OpueHTHPOBATHCS B TMOHATHUSAX M ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C PA3JIMYHBIMU BUJAMHU YHUCEN U CIOCOOAMH HMX 3al¥CH, MEPEXOIUTh
(ecyu 3TO BO3MOXKHO) OT OJTHOHM (hOPMBI 3aIMUCH YUCHA K IPYTOH.

CpaBHUBaTh M YHOPSAIOYMBATH IIEJIbIE YMCIIA, OOBIKHOBEHHBIE M JIECATUYHBIC
poOu, CpaBHUBATH YHCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BrimonHITh apudMeTndecKrue IeUCTBHI C HATypaIbHBIMU U I[EJIBIMUA YHCIIAMHU,
OOBIKHOBEHHBIMU U JICCTUYHBIMU JTPOOSIMU, TTOJOKUTEIbHBIMA M OTPULIATEIIbHBIMU
YU CIIAMM.

Brruncnarh 3Ha4€HUST YUCITOBBIX BBIPAKEHUMN, BBITIOJHATH IPUKUAKY U OLICHKY
pe3ynbTaTa BBIUMCIEHUMN; BBIMOJHITH MPEeoOpa3oBaHUsI YHUCIIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB apU(PMETUUECKUX JCHCTBUM.

COOTHOCUTH TOYKY HA KOOPAUHATHOM MPSAMOW C COOTBETCTBYIOLIUM €U YHCIIOM
1 M300pa)kaTh YKClia TOUKAMHU Ha KOOPJAMHATHON MPSIMOM, HAXOAUTh MOAYJIb YHCIIA.

COOTHOCUTH TOYKHA B MPSIMOYTOJIBHOM CHUCTEME KOOPAWHAT C KOOPJAWHATAMH



3TOM TOYKH.

OkpyrasTh LieNble 4YKCla W JAeCSITHYHble Apodu (mo oOpasily), HaXOAUTh
NpUOIKEHUS YHCETT.

Yucnoewvie u OyKeeHHble 8bIPANHCCHUA

OpueHTUpOBaTHCS B MOHATUAX U ONIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMU,
CBSI3aHHBIMH C 3aIMChIO CTETIEHU YMCIa, HAXOJAUTh KBAJIpaT U KyO yuclia, BBIUYUCIATD
3HAYEHUS MPOCTEHIITNX YUCIIOBBIX BBIPAXKEHUMN, COICPIKAIIUX CTEIICHH.

[Tonp30BaThCA MpU3HAKAMU JEIUMOCTH (TIpU HEOOXOAMMOCTH C OMOpPOM Ha
JTOPUTM TPaBUJIA), PACKIIAJbIBATh HATYPAIbHBIC YUCIIA HA TPOCThIE MHOKUTEIH.

Tlonvzoeambca macuimabom, COCTaBIASATH MPOMOPIIMU U OTHOIICHUSI.

Hcnonb3oBaTh OYKBBI 1Ji1 0003HAYEHUS YUCEN MPU 3allUCH MaTEMAaTHYECKUX
BBIDOKECHHUM, HAXOJIWTh 3HAYEHUS OYKBEHHBIX  BBIPAKEHHM,  OCYIIECTBISSA
HE0OXO0MMbIE TMOACTAHOBKM W MpeoOpa3oBaHus (C OMOpPOM Ha aJrOpUTM Y4EOHBIX
JEUCTBUM ).

HaxoauTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexkcmoswix 3a0au

Pemiath MHOTOIIArOBBIE TEKCTOBBIE 3a7a4d apU(PMETHUECKUM CIOCOOOM C
ONOpPOM Ha BOIIPOCHBIN IJIaH.

Pemats pocTenIme 3a/1a4u, CBSI3aHHBIC c OTHOILICHUEM,
MPONOPLUHUOHAIBHOCTBIO BEJIMYMH, MPOIEHTAMH; PENIaTh TPU OCHOBHBIE 33/1a4d Ha
JTpOOH U MIPOIECHTHI.

Pemlate 3amauu, coaepkaliye 3aBUCHUMOCTH, CBS3bIBAIONINE BEJIIMYUHBIL:
CKOPOCTb, BpeMsl, paCCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTh; TPOU3BOUTEIbHOCTb,
BpeMs, 00bEMa pabOThI, UCTIOIBL3YS apuMETUUECKUE EHCTBUS, OIIEHKY, TPUKUIKY;
MOJIb30BaThCS €IMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BETUYHUH.

CocTtaBisaTh OyKBEHHBIE BHIPAKEHHUS 0 YCIOBUIO 3a7a4M MTOCJIE COBMECTHOTO
aHaIMn3a.

N3Bnekath wH(OpMaILMIO, MPEACTABICHHYI0 B TaOJuWIlaX, Ha JUHEWHOM,
CTOJIOYATON WJIM KpYroBOW JauarpaMmax, HHTEPIPETUPOBATH IMPEIACTABICHHbBIC
JIAHHBIE; UCTIOJb30BaTh JAHHBIE ITPU PEIICHUH 3a]1a4.

[IpencraBiaTs HHGOPMAITMIO ¢ MOMOIIBIO TAOJMII, JIMHEHHON U cTOIOYATOM
JUarpaMm.

Haznaonan zeomempus

[IpuBoauTh TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HUMEIIUX (popMy
M3YUYCHHBIX TE€OMETPUUYECKUX IIJIOCKUX M TPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300paxkaTh ¢ MOMOIIBIO TUPKYJIS, TUHEUKHU, TPAHCTIOPTUPA HA HETMHOBAHHOMN
Y KJIeT4aTol Oymare u3y4eHHbIC TUIOCKHE TeOMeTprudecKrue GUTYphl U KOHPUTYpAIUH,
CUMMETPUYHBIC (DUTYPHI.

NMeTh mpenctaBieHUE O TEOMETPUYECKUX TOHITHSX: PABEHCTBO (UTYP,
CUMMETPUSI, OCb CAMMETPHUU, LIEHTP CUMMETPUHU.

HaxoauTh BeTUYUHBI YIIIOB U3MEPEHUEM C TTOMOIIBIO TPAHCIOPTUPA, CTPOUTH
YIJIbl 33JJaHHOW BEIUYUHBI, MOJb30BAThCA MPU PEHICHUU 3aJay TpajyCHOM Mepoi
YIJIOB; PAaclO3HABATh HA YEPTEKAX OCTPBIN, IPAMOU, Pa3BEPHYTHIN U TYIIOU YIJIBI.



BbraucnsaTe AMUHY JIOMaHOW, MEpUMETp MHOTOYTOJBHHKA, IOJh30BATHCS
SIMHULIAMH U3MEPEHMsI IJTMHBI, BBIPAXKATh OJHHU SIUHUIIBI U3MEPEHUS JIITUHBI Yepes
IpyTHE.

Haxonutb, UCTONB3yst 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHHS: MEXKIY IBYMS
TOYKAMH, OT TOYKH JI0 TIPSIMOM, IJTUHY IIyTH Ha KBAJPATHOU CETKE.

Beraucnsate  miuomanb  (QUTYp, COCTAaBIEHHBIX W3  MPSMOYTOJIHHHUKOB,
MCTIONB30BaTh pa30MeHHE Ha IPSMOYTOIBHHUKH, HA paBHbIC (DUTYPBI, JOCTPANBAHUE JI0
NpSIMOYTOJIbHUKA;, TIOJIh30BAaThCSI OCHOBHBIMU E€IMHHUIIAMUA HW3MEPEHHS TUIOIIAIN;
BbIpaXXaTh OJTHU €IMHUIIBI H3MEPEHUS TUIOIIAIN Yepe3 Ipyrue (Ipu HeoOX0UMOCTH C
OTIOPO¥ Ha CTIPaBOYHYIO HHPOPMAITHIO).

PacrosnaBaTh Ha MOJEISIX W HM300paXEHUSX NHPAMHUIY, KOHYC, MFIIMHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHHUE, pa3BEPTKA.

N300pakath Ha KJIeTYaTO Oymare mpsiMOYTOJIbHBIN TapalIeIIeIHIIe]I.

Beraucisite 006€M TPSIMOYTOJIBHOTO TMapajuieienuiena, Kyoa, MmoIb30BaThCS
OCHOBHBIMU €IMHUIIAMH U3MEpPEHUsI 00bEMA; BhIPAXKATh OJHU €IUHUIIBI U3MEPEHUS
00BbEMa yepe3 pyrue (C Omopoii Ha CIIPaBOYHYIO0 HH(POPMAIIHIO).

PemaTe HecHOXHBIE 3a7a4d HAa HAXOXKJEHHWE T'E€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYaUsIX (IPU HEOOXOIUMOCTH C BU3YaIbHOM OTIOPOi).

IIJIAHUPYEMBIE ITPEMETHBIE PE3YJIbTATBI OCBOEHU S IIPUMEPHOU
PABOYEH ITPOI'PAMMBI KYPCA «AJITEBPA» (TIO TOJIAM OBYUEHM)

OcBoeHue yueOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHHsl JODKHO OOecrneyuBaTh JOCTHXKEHHE CIEIYIOUUX MNpPEeIMETHBIX
00pa3oBaTENbHbIX PE3YJIHTATOB:

7 KIIACC

Yucna u éviuucnenus

BbeimonHsATh, coyeTras yCTHbIE W THUChbMEHHBbIE NPHUEMBI, apupMeTHdyecKue
NEUCTBUA C PALMOHAIBHBIMU YHCIIAMHU.

HaxoauTh 3HAaYeHUs YHUCIOBBIX BBIPAXKEHHM; MPUMEHSTh pPa3HOOOpa3HbIC
CrocoObl M MPHUEMBI BBIUMUCIEHUS 3HAYEHUH JPOOHBIX BBIPAKEHUH, COAEpM KAIIMX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexoguth OoT oaHON (OPMBI 3aMHMCH YUCEN K JPYyroil (mpeoOpa3oBHIBATH
JIECSITUYHYIO JpoOb B 0OBIKHOBEHHYO, OOBIKHOBEHHYO
B JIECATHUYHYIO, B YaCTHOCTH B OECKOHEUHYIO NECATUYHYIO IpoOb). CpaBHMBATh U
YIOPSAI0YMBATH PAllMOHATIBHBIC YUCIIA.

OKpyrJIATh yncia.

BBINONHATE NPUKUIKY U OLIEHKY pe3yJIbTaTa BBIYMCIICHUH, OLEHKY 3HAUEHUN
YHCJIOBBIX BBIPAKEHUH.

BBINOJIHATH 1EHCTBHS CO CTENEHSIMU C HATYPaJIbHBIMH MIOKA3aTEISAMU (C OIOPOM
Ha CIIPaBOYHYIO WH(POPMAITHIO).

[TpuMeHATh MpU3HAKU ACTUMOCTH, PA3JIOKEHUE HA MHOXKUTENIN HaTypaJlbHbIX



quced.

Pemlate mnpocreiiiye NpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBS3aHHBIE C
OTHOLIEHWEM  BEJIMYMH,  MPONOPUHUOHAIBHOCTBIO  BEJIMYMH,  IPOLEHTaMU;
MHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 337a4 ¢ YYETOM OTPaHUYEHUI, CBSI3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMBbIX OOBEKTOB.

Anzebpauueckue sviparxcenus

OpueHTUpOBaTbCA B TOHATUSIX U ONEpPUPOBaTH Ha 0a30BOM YpOBHE
anreOpanyecKkor TepMUHOJIOTHEN U CHUMBOJIMKOM.

Haxoaute 3HaueHHsi OYKBEHHBIX BBIPAKEHUN TPU 3aJaHHBIX 3HAYEHUAX
NIEPEMEHHBIX.

BrInonHATh peoOpa3oBaHusl 1EJI0T0 BBIPAXKEHUS B MHOTOUJICH MPUBEACHUEM
MOI00HBIX CaraeMbIX, PACKPBITHEM CKOOOK.

BBINONHAT yYMHOXEHHWE OJHOYIEHA HAa MHOTOWIEH M MHOIO4YJIEHa Ha
MHOTOWIEH, MPUMEHTH (DOPMYJIBI KBaJipaTa CYMMBI U KBajipaTa pa3HOCTH (C ONOpoit
Ha CIIPaBOYHYIO HH(OpMAITHIO).

OcCyliecTBIATh Pa3JIOKEHUE MHOTOUYJIECHOB HA MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 33 CKOOKHM OOIIEro MHOXKHUTENS, TPYNIIUPOBKU CIIAraéMbIX, TPUMEHEHUS
(hopMyJ1 COKpaIIEHHOTO YMHOXKEHUS (C OMOPOI HA CIIPABOYHYIO HH(OPMALIUIO).

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHHS] Pa3JIMUHbIX 337a4 U3
MaTeMaTUKH, CMEKHBIX MMPEIMETOB, U3 PEAIbHOU MPAKTUKH.

Hcnonb3oBaTh CBOICTBA CTEMEHEH C HATypajJbHBIMHM IOKa3aTeIsIMU IS
npeoOpa3zoBaHusl BEIpXKEHUH (C OMopoi Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Ypasnenus u nepasencmea

Pemate nMHEHHBIE YpaBHEHUS C OJHOW NEPEMEHHOW, NPUMEHsS MpaBUJIa
Mepexo/ia OT UCXOJJHOTO YPABHEHUS K PABHOCHIIBHOMY eMy. [IpoBepsiTh, ABiseTcs Ju
YHUCJIO KOPHEM YPaBHEHUS.

NmeTs npeacraBpieHue o rpaguiyeckux MeToAax Mpy PelIeHUH JTMHEHHBIX
YPaBHEHHI U UX CHUCTEM.

[lonOupaTe mnpuMepbl Nap YHUCEN, SBISAIOMIMUXCA PEIICHUEM JUHEHHOro
YpaBHEHHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHON MJIOCKOCTH T'papUK JTMHEHMHOTO ypaBHEHHS C ABYMsI
MIEPEMEHHBIMU; TIOJIB3YSCh IrpaUKOM, TPUBOAUTE IPUMEPHI PEILICHUS YPABHEHUS.

Pemiath cuctembl IBYX JUHEWHBIX YPaBHEHHUH C JBYMSI IEPEMEHHBIMU, B TOM
yucie rpaguuecku (C onopoi Ha arOpUTM y4eOHBIX JEHCTBUN).

CocraBisaTs (MOciie COBMECTHOTO aHAIK3a) U PellIaTh JMHEHHOE YPABHEHUE WU
CUCTEMY JIMHEMHBIX YpaBHEHUW 1O YCIOBUIO 3aJayd, HWHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJ1a4y MOJYYEHHbIN PE3YJIbTaT.

Koopounamot u cpagpuxu. @ynkyuu

N300pakath HA KOOPJAUHATHON NPSIMOM TOYKHU, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI; 3alUCHIBATh YMCJIOBBIE MPOMEXKYTKH Ha
anredpanveckoMm si3bIKe.

OTMeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAMHATAM;
CTPOUTH TpauKy TUHEUHBIX PyHKIUH. CTpouTs rpaduk GyHkium y = KX + Db.

OnuceiBaTh C MOMOUIbI0 (YHKIMIA H3BECTHbIE 3aBUCHMOCTH  MEXKIY



BEJIMUYMHAMU (II0 aJIrOPUTMY Y4Y€OHBIX JEHCTBUII): CKOPOCTb, BPEMS, PACCTOSIHHE;
[IEHa, KOJIMYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD, BpEMsl, 00BEM pabOTHI.
Haxonuth 3HaueHre (PyHKIMH 110 3HAYEHUIO €€ apryMEHTA.
[Tonumate Tpaduyeckuii crmocod MpencTaBiICHUs W aHalu3a HHPOpMAINH,
U3BIIEKATh U UHTEPIPETUPOBATH MH(POPMALINIO U3 TPa(UKOB peabHBIX MPOIECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucna u eviuucnenusn

Hcronb30BaTh HaydaJgbHbIE IPEACTABICHHUS O MHOXECTBE JIEHCTBUTENIBHBIX
qycesl JUIsl CPaBHEHUs, OKPYIVIEHHS M BBIYMCIICHUN; M300pakaTh JEHCTBUTENbHBIC
YKCJIa TOYKaMU Ha KOOPAUHATHOU MPSMOM.

[IpumeHsATh mNOHATHE apU(PMETUYECKOrO KBAAPATHOIO KOPHS; HAXOIHTh
KBaJpaTHbIE KOPHH, HCIIOJNb3ys MNPHU HEOOXOAMMOCTH KaJIbKYJSTOP; BBINOIHATH
MpocTelIne MpeoOpa30BaHus BBIPAKEHUH, COJEpKAIIMX KBAJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEW.

Hcnonb30BaTh 3amucu OOJIBIIMX M MAJbIX YHUCENI C MOMOIIBI0 JIECATUYHBIX
npobeit u crenenet uncina 10.

Anzebpauueckue evipasricenus

[IpuMeHATP TOHATHME CTENEHH C LENbIM  II0KAa3aTeJIeM, BBIITOIHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEpKallluX CTENEeHH C LeJbIM IoKa3aTenem (c
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

BBINIONHATE HECHOXKHBIE TOXKJIECTBEHHbIE MPEOoOpPa30BaHUs PALMOHATIBHBIX
BBIPAXKEHUI HAa OCHOBE IMpaBWJI JEHCTBHI HAJ MHOrOYJEHAMHU M alreOpandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBagpAaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[TpumensTh npeoOpa3zoBaHUs BbIPAXXEHUM AJIs PEIICHUs] Pa3IMyYHbIX 33134 U3
MaTE€MaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON IPAKTUKH.

Ypasenenusa u nepasencmea

Pemiats nuHelHbIe, KBaIpaTHbIE YPaBHEHUS (C MCIOJIb30BAHUEM CIIPABOYHOM
uH(pOpMallMK) U palUMOHAJIbHBIE YPAaBHEHMsI, CBOJSIIMECS K HHUM, CHCTEMbI JBYX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOANTE IPOCTENUIINE UCCIICAOBAHNS YPABHEHUM U CUCTEM YPABHEHUN, B TOM
qyclie ¢ MPUMEHEHHEM TIpaduuecKux NpeacTaBieHUN (ycTaHaBIMBaTh, UMEET JIU
YPaBHEHUE WIM CHCTEMa YPAaBHEHHH pEUIEHUS, €CIIM MMEET, TO CKOJBKO, W Mp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JECHCTBUH.

[lepexoauTh OT cJOBeCHOM (QOPMYIUPOBKHM 3a1aund K €€ anredpandeckoin
MOJENM C TOMOIIBIK COCTAaBJIEHUsS YPaBHEHUS WM CHUCTEMbl YpPaBHEHHI,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4U MTOJYYEHHBIA PE3YJIbTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKU; PEIIATh
JMHENHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON U MX CUCTEMBbI; AaBaTh IpapruecKyro
WJUTIOCTPALIMIO MHOYKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dyukyuu



OmnepupoBath Ha 0a30BOM YypOBHE (PYHKIMOHAIbHBIE TOHATHS M S3BIK
(TEepMHHBI, CUMBOJHMYECKHE OOO3HAYECHHUs); OIPENENATh 3HAUeHHWE (PYHKIUU TIO
3HAYEHUIO apTYMEHTA; ONPEAEIATh CBOMCTBA (DYHKIIUU MO €€ rpaduKy.

Ctpouts rpaduKH dIeMeHTapHBIX GyHKIMIA Braa , Y = X5, Y =X, Y =+/x , Y=

k; onmuceiBaTh CBOKCTBA YUCIOBOM (QyHKIIUH 1O €€ rpaduKy (MpH HEOOXOIMMOCTH C
X

HaIPaBJISIFOIIEH TTOMOIIIBIO).

9 KJIACC

Yucna u eviuucnenusn

CpaBHUBaTh U yHIOPAIOUYUBATH pALlMOHATIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BolnonsiTh apudMeTnueckre IeUCTBUS ¢ PAllMOHAIBHBIMU YMCIaMU, COYeTast
YCTHbIE W TUCBMEHHBIE MNPUEMBI, BBIMOIHATH BBIYUCICHUS C HPPAUMOHAIBHBIMU
YUCIIAMH.

HaxonuTh 3Ha4eHUS CTENEHEN C LEJIBIMU [T0KA3aTEISIMU U KOPHEN; BBIYUCIIAThH
3HAYEHHUS YUCIIOBBIX BBIPAKECHUMN.

OKpyrisTe JAEUCTBUTENBHBIE YKCIA, BBINOJIHATE NPUKUAKY pe3yibTaTa
BBIYMCIICHHUM, OLICHKY YHCJIOBBIX BBIPAKECHH.

Ypasnenusa u nepasencmea

PemaTe nuHelHbIE U KBaJPATHBIE YPABHEHUS, YPABHEHUS, CBOIAILNECS K HUM,
npocTeiiye 1poOHO-paliOHaIbHbIE YPaBHEHHUS.

Pemate mnpocrenmme CUCTEMBI JBYX JIMHEWHBIX YPABHEHUW C JByMs
IIEPEMEHHBIMHU U CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJJHO YPaBHEHUE HE SIBIISCTCS
JUHEUHBIM (110 BU3yaJIbHOM Omope).

Pemiate mnpocreiiiiie TEKCTOBBIC 3aJaud  alreOpaudeckuM CIocoOOM ¢
MOMOILIBIO COCTAaBJICHUS YPAaBHEHUS WM CHUCTEMBl [JIBYX YpaBHEHUH C ABYyMs
MEPEMEHHBIMHU.

[IpoBOAMTH MPOCTEMNIINE NCCIETOBAHNS YPABHEHUHN U CUCTEM YPABHEHUI, B TOM
Yyluclie C NPUMEHEHHEM TIpauuecKux MNpeacTaBleHud (ycTaHaBIMBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH PELIECHNUs, €CIIU UMEET, TO CKOJIBKO, U TIP.).

Pemars JuMHeNMHbIE HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paxaTh
pElLIeHNE HEPAaBEHCTB HA YHCIOBOM MPSAMOM, 3alMChIBATh PEIIEHHE C MOMOUIBIO
CUMBOJIOB.

Pemate cucTeMbl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO; U300pa)KaTh PEIICHHE CUCTEMbl HEPABEHCTB Ha YUCIIOBOM
MPsIMOiA, 3aTUCHIBATh PEIIEHUE C TTOMOLIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a/1a4.

Dynkyuu

Pacnio3naBaTh (QyHKIMM M3yYEeHHBIX BHJIOB. IloKa3piBaTh CXEMAaTHYECKH
pacIioyiokeHUe Ha KOOPMHATHOW TUIOCKOCTH rpadukoB QyHKIuH Bua: Y = kX, y = kX

— ay? _ 3y - = _ .
+b,y=ax +bx+c,y=x,y=yx, ¥y = ;" B 3aBUCHUMOCTH OT 3HAUYEHUH
K03 (UIIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIIUHA.

Ctpouth 1 M300paXkaTh CXEMAaTUYECKH TpapUKH KBAJPATUUHBIX (DYHKIIHHA,



OIKCHIBAaTh CBOMCTBA KBAJPATUYHBIX (PYHKIMN IO UX rpapuKam.

Pacno3sHaBaTh KBajpaTHUHYH (DYHKLIHIO MO (QopMmysie, IPUBOAUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, (PU3UKU, TEOMETPHUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacno3naBaTh apuMETHUYECKYI0O U TEOMETPUIECKYIO TPOTPECCUU TPH Pa3HBIX
CI0c00ax 3aaHusl.

BbIMONHATE  BBIYHCIEHUS C  HUCHOJb30BaHUEM (opmMya N-ro  dieHa
apu(METHUECKOW M TEOMETPUYECKON MpOTrpeccrid, CyMMBI TEpBBIX N wieHOB (C
OIIOPOM Ha CIIPaBOUYHYIO UH(POPMALIHIO).

Pematse 3a1auu, CBsI3aHHBIE C YMCIIOBBIMU MOCIEA0BATEILHOCTMH, B TOM UUCIIE
3aJaud U3 peallbHOM KU3HM (C HCHOJB30BaHUEM KaJlbKYJATOpa, LHU(PPOBBIX
TEXHOJIOTHH).

IIJTAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHHM ITPUMEPHOM
PABOYEH ITPOI' PAMMEBI KYPCA «TEOMETPUSI» (ITO TOJAM OBYUEHN )

OcBoenne ydeOHOro kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JODKHO OOecneynBaTh JOCTHXKEHHE CIEIYIOUUX pPEeIMETHBIX
00pa3oBaTeIbHBIX PE3YIIBTATOB:

7 KIIACC

Pacno3naBaTh n3ydeHHBIC T€OMETPpUUSCKUE (PUTYPBI, ONPEACTATh UX B3aUMHOE
pacIojioKeHue, M300paxaTh TeoMeTpuuYecKue (UTyphl; BBIIOIHATH YEPTEKU IO
YCIOBHIO 3a/iaud. MI3MepATh JTUHEWHBIE U YIJIOBbIC BEJIWYMHBI. Pemiars 3agauu Ha
BBIUHCJICHUE JIJIMH OTPE3KOB M BEJIMYUH YTJIOB.

Jenate rpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIUYUH MPEIMETOB B peaIbHON
KU3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. PaznuuaTh pazMepbl 3TUX OOBEKTOB IO
MOPAJIKY BEJTUYHHBI.

CTpouTh 4epTEKHU K FEOMETPUUYECKUM 3a7a4aM (C UCIOJIb30BAaHUEM CMBICIIOBOM
OTIOPBI: HABOIAIIME BOMIPOCHI H/WJIA aJTOPUTMa YICOHBIX ICUCTBHI).

[Tonp30BaThCs NpPU3HAKAMH  PABEHCTBA TPEYTrOJIBHUKOB, HCIOJIb30BaTh
MIPU3HAKKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJLHUKOB MIPU PEIICHUH 3a/1a4.

[IpoBOoAUTH  MOKA3aTENbCTBA  HECIOXKHBIX  T'C€OMETPUUYECKHUX  TEOPEM.

[Tonp30BaThCA MpPU3HAKAMHU PABEHCTBA MPSAMOYTOJIbHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAHBI, TPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJIbHOIO TPEYTOJIbHUKA, B
PEIICHUH TeOMETPHUUYCCKHX 3a1a4 (C HCTIOJIb30BaHUEM 3PUTEIIFHOM HATJISIAHOCTH W/HIIH
BepOaJbHOM OIIOPHI).

OnpenensTs napaieTbHOCTh MPSMBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yer ¢
HUMH cekymasi. OnpeaensiTh NapaJyieIbHOCTh MNPSIMBIX C IOMOIIBIO PAaBEHCTBA
PACCTOSHUM OT TOYEK OJHOU MPSIMOM A0 TOYEK APYTrOM IPSAMOM.

Pemats 3amaun Ha KiIeTyaTou Oymare.

[TpoBOINTH BRIYMCIICHUS Y HAXOJAUTHh YHCIIOBBIE U OyKBEHHBIC 3HAUCHHSI YTJIOB
B TEOMETPUUECKUX 33/1a4axX C MCIOJb30BAHUEM CYMMBbI YTJIOB TPEYTOJIBHUKOB U



MHOT'OYT'OJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX TMpPHU TEPECEUECHUU JIBYX
napajlyIeIbHBIX MPSMBIX CEKyIlled. Peliarh mpakTUYeCKUE 3aaud Ha HaXOXKJICHUE
YIJIOB.

HNmeTh npencTaBieHUE O MOHSATUE T€OMETPUUECKOTO MECTA TOUEK.

DopMyIMpOBaTh OMPEACICHHUS OKPYKHOCTH MU Kpyra, XOpJAbl M JUaMmeTpa
OKPYXHOCTH, TOJIb30BaThCSI UX CBOMCTBAMHU. YMETh NMPUMEHATH 3TH CBOWMCTBA IMPHU
pellIeHuY 3a1a4.

OpHEeHTUPOBATHCS B MOHATHUSX: OMMCAHHASL OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP OMHUCAHHOW OKpYyKHOCTH. OmepupoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OHUCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCA B OJHON TOYKE, U O TOM, YTO
CEepEIMHHBIE TEPIEHAUKYIISIPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOMU
TOUYKE.

OpueHTUpOBaThCS B TOHATUAX UM ONEpUpoBaTh Ha 0a30BOM YpPOBHE:
KacaTeiabHass K OKPYKHOCTH, TE€OpeMa O IEPIEHIUKYJIIPHOCTH KacaTeIbHOM W
paauyca, MpoBEIEHHOIO K TOYKE KaCaHUA.

Nmers mnpencrtaBieHUE O MNPOCTEUIIUX TEOMETPUUECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOCHUS C MOMOIIBIO LIUPKYJIS U
JIMHEUKH.

8 KJIACC

Pacrno3HaBaTh  OCHOBHBIE BHJIbI  YETBHIPEXYTOJBHUKOB, WX  3JIEMEHTHI,
II0JI30BAThCS UX CBOMCTBAMU IIPU PELIEHUH T€OMETPUUECKUX 3a4au.

OpHeHTUPOBATbCS B MOHATHM — TOYKHM IIEPECEUEHUS MEIHMAH TPEYroJIbHUKa
(1leHTpa Macc) B pelieHuu 3aiad.

BnaneTts noHsiTMEM CpeaHEN IMHUM TPEYroJIbHUKA U Tpaneluuu, MIPUMEHATh X
CBOWCTBA IIPU PELIEHUH NMPOCTEUIINX TEOMETPUUECKUX 3aAa4. FiMeTh npencraBineHue
o Teopeme daseca U TeOpeEME O NMPOMOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX IS
pElIeHMs MPAKTUYECKUX 3a/1a4 (C OOpOil Ha 3pUTENbHYIO HATJISIHOCTH).

[IpumeHsATh npu3HAKW MOA00US TPEYTOJBHUKOB B PEIICHUH HECIOXKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonp3oBaThesst Teopemoit I[ludaropa nns pemeHuss TEOMETPUUYECKUX U
MIPaKTUYECKUX 3a]a4.

Brnagete DNOHATHUSMUM CHHyCa, KOCMHYyCa M TaHIE€HCAa OCTpPOro yria
MPSAMOYTOJIBHOTO TpeyrojbHuKa. 110yIb30BaThCA 3THMHM MOHATHAMHU ISl PELICHUS
MPaKTUYECKHX 3aj1a4 (Mpy HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpPaBUJIA).

Beraucnsate  (pasnuuyHbiME - criocoOamu) (C - OMOpOM HA  CHPABOYHYIO
uH(OpMaIMIO) IUIOIIA[b TPEYroJbHUKA M IUIOMIAAM MHOTOYTOJBHBIX (QUTYp
(monB3ysCh, Iie HEOOXOIUMO, KANBKYIATOPOM). [IpUMEHSATh Moy4eHHbIE YMEHUS B
NPAKTHYECKUX 33/1a4ax.

Brnanerp NOHATHSMM BOMCAHHOTO M ULEHTPAJIbHOIO YIja, HCIOJIb30BaTh
TEOpPEMbl O BIHMCAHHBIX YIJIaX, YIJIax MEXIy XOpJaMu (CEeKYyIIMMH) U yTIiie MEXIy
KacaTeIbHOM ¥ XOPAOW MPU PEMIEHNUH MPOCTEUIINX TEOMETPUUECKUX 3a/1a4.



Brnaners MOHSATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTHh CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJIbHUKA MPH PEIICHUH MPOCTEUIINX 3a/1a4.

[IpyuMeHATh TMOJydeHHbIE 3HAHHMS Ha MPAKTHKE — CTPOUTh MAaTEMaTUYECKHUE
MOJIETH JUIS 33]1a4 PeasibHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYUCICHHUS C
OpPUMEHEHHEM TMOA00MsT M TPUTOHOMETPUH (MOJB3YysICh, TA€ HEOOXOAMMO,
KQJIBKYJIITOPOM).

9 KVIACC

3HaTh TPUTOHOMETPUUECKUE PYHKIIUU OCTPHIX YIIIOB, HAXOAUTH C X TOMOUIBIO
pa3JIMUHbIC JIEMEHTHI MPSMOYTOJIBHOTO TPEYTrOJdbHUKA («PEIICHUE MPSIMOYTOJIbHBIX
TPEyroJbHUKOB»). HaxomuTe (C MOMONIBI0 KaJIbKYJISATOpA) JIMHBI U YIJIBL IS
HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs GopMyaMu NMPUBENCHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM [IJI HAXOXKJIECHHS COOTHOLIEHUW MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMHU (C OTOPOM Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JUISl HAXOXKIEHUS PA3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIBHUKOBY ), IPUMEHATH UX MPU PEIICHUU
MPOCTEUIITNX TEOMETPUUECKUX 3a]1au.

Bnanetrs noHsTus MU MpeoOpa3zoBaHus MOI00MSI, COOTBETCTBEHHBIX AJIEMEHTOB
1no00HBIX (uryp. [lonb30BaThCst CBOMCTBAMHU MMOAOOMS TPOU3BOJIBHBIX (PUTYD, YMETh
BBIYUCIIATH JUIMHBI U HAXOJUTh YTJIBI Y TMOAOOHBIX GUTyp (M0 aIropuTMy y4eOHBIX
nevicreuit). IlpuMmeHATh cBolcTBa 1OAOOMS B TPAKTHUYECKUX 3ajJadax. YMeETh
MPUBOJUTH MPUMEPHI MOAOOHBIX (PUTYpP B OKPYKAIOIIIEM MUDE.

[Tonp30BaThCsa TeOpeMaMH (10 BU3YaJIbHOUM OMOpPE) O MPOU3BEACHUU OTPE3KOB
XOpA, O TPOU3BEAECHUHN OTPE3KOB CEKYIIHX, O KBAAPaTe KacaTeJIbHOM.

[Tonb3oBaThCA BEKTOpamMH, MOHUMAaTh WX T'€OMETPUYECKHA U (DU3NUYECKUi
CMBICJI, IPUMEHSTh UX B PEIICHUHN TeOMETpUYECKUX U pusnyeckux 3agad. [IpumMeHs s
CKJISIPHOE MPOU3BEICHNE BEKTOPOB JJIsl HAXOXKIACHUS JIJTUH U YTJIOB.

[Tonp30BaThCA METOAOM KOOPAMHAT HA TJIOCKOCTH, TPUMEHSITh €r0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYCCKUX 3aad.

Brnanerr MOHATHUSIMU TMPaBWIHBHOTO MHOTOYTOJBHUKA, JJIUHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH U PaAMaHHON MEPBI yIiia, YMETh BRIUUCIISITh IIIOMIAb KpyTa
M ero 4Jactei (C omopoi Ha crnpaBo4Hyr0 uH(popMmaiuio). [IpuMeHsTs mosydeHHbIe
YMEHHSI B TPAKTHUYECKUX 3a/1auax.

Haxomuth ocu (WM UEHTPHI) CUMMETPUH (PUTYp, TPUMEHSTH JABUKCHUS
IIJIOCKOCTHU B MPOCTEUIIINUX CITydasiX.

[IpyMEHATh MONTY4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHYECKHUE
MOJIEU JIJIs 3a/1a4 peaabHOM KM3HU U TMPOBOJAUTH COOTBETCTBYIOIINE BHIUYMCICHUS C
OpUMEHEHUEM TOJ00MS W TPUTOHOMETPUYECKUX (YHKUMHA (MONB3YsCh, TJe
HEO0OXO0IUMO, KATBKYJISITOPOM).



TIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHW S ITPUMEPHOM
PABOYEN ITPOI'PAMMBI KYPCA «BEPOSITHOCTBH 1 CTATUCTUKA» (ITO
I'OAAM OBYYEHUA)

[IpenMeTHbIEC pe3yabTaThl OCBOCHUS Kypca «BeposaTHOCTh U cTaTHCTUKa» B 7—9
KJIaCCaxX XapaKTEPU3YIOTCs CIECIYIOMUMHU YMEHUAMM.

7 KIIACC

Ywurare wuHpOpMaIMIO, TPEACTABJICHHYI0O B TaOJMIaX, HAa JIUarpaMmax;
MPEACTaBIATh JaHHbIE B BHJAE TaOJMI], CTPOUTH JAHArpaMmbl (CTOJOMKOBBIC
(cTosi0uaThie) U KPYyTroOBBI€) IO MACCHUBAM 3HAYEHUH (C UCTOJIB30BAaHUEM 3PUTEIIBHOU
HarJISTHOCTH W/WM BepOaJbHON OTIOPHI).

OnucelBaTh W UHTEPOPETUPOBATH  pEalbHbIE  YHCIOBBIE  JIAHHBIE,
MpE/ICTABJICHHBIE B TA0JINIIAX, HA TMarpaMmax, rpadukax.

OpueHTHPOBATHCS B MOHATUAX U ONEPUPOBATH UMHU Ha 0A30BOM YypOBHE:
cpenHee apudmMeTuuecKoe, MearuaHa, HauOoIbIllee U HaMMEHbIIIee 3HAUCHUSI, pa3Max.

NmeTp mnpencraBneHue O CIydyalHOM HM3MEHYMBOCTM Ha MpHUMEpaxX IEH,

(bU3UYECKUX BEIUYMH, aHTPOTIOMETPUYECKUX JAHHBIX; UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTHU.

8 KJIACC

W3Bnekath u mpeoOpa3oBbIBaTh WH(OpMAILNIO, TPEACTABICHHYIO B BHUJIC
Tabnui, auarpamMm, rpaduKoB; MPEACTABIATH JaHHBIE B BUAE TaOJMII, JAUATPaMM,
rpaduKoB.

OnuchIBaTh MOCJIE COBMECTHOTO aHAJIN3a JJAHHbBIE C IOMOIIBI0 CTATUCTUYECKUX
MoKa3aTesleld: CpeJHUX 3HAUYeHUW M Mep pacceuBaHus (pa3Max, AUCHEpCHS U
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YaCTOTHI COOBITHIA, B TOM YHUCJIE TIO
pesynbTaTaM M3MEpeHWHd W HAOMIOACHWM (C  HCIOJIb30BAaHUEM 3PHUTEIILHOMN
HaTJISHOCTH W/WIM BepOaJbHOM OIIOPHI).

Haxonuth BEpOSTHOCTH CIIy9ailHBIX COOBITUH B OMBITaX, 3Hash BEPOATHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM YHCIE€ B ONBITAX C PaBHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMU COOBITUAMH (C MCTIOJIB30BAaHUEM 3PUTEITHLHOW HATJISTHOCTH W/WIIH
BepOaJIbHOM OIIOPHI).

Nmets mnpencraBieHue o TrpaduuecKux MOJENIIX: JACPEeBO CIydailHOTO
AKCIIEPUMEHTA, JUarpaMMbl Diisiepa, YUCIoBas mpsmasi.

OnepupoBaTh MOHATHUSMH Ha 0Aa30BOM YpPOBHE: MHOXECTBO, MOJIMHOXECTBO;
BBITIOJIHATD OINEpalMy HaJl MHOKECTBAMU: OOBEUHEHUE, TIEPECEUCHHE, T0TIOJIHEHUE;
NEPEUrCIsATh  BJEMEHThl MHOXECTB, MPUMEHSITh CBOHCTBAa MHOXECTB (C
UCIOJIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

Nmeth mpencraBieHue O rpauUuecKoM TPENCTABICHUE MHOXKECTB M CBS3EH
ME3K]ly HUMH JJIsI ONMCAaHUs MPOLECCOB U SIBJICHU, B TOM YUCIIE MIPU PEUICHUHU 3a]a4
U3 IPYTUX YYEOHBIX MPEIMETOB U KypCOB.



9 KVIACC

W3Bnekats 1 npeodpazoBbIBaTh MH(OPMALIMIO, IPEACTABICHHYIO B Pa3IMYHbIX
HMCTOYHUKAX B BUAE TaONHII, JUarpamm, rpaukoB; MPEACTaBIATh JaHHBIC B BHUJE
TabJIUI, TUarpaMm, rpaduKoB.

Pemate npocreiinye 3a1a4u OpraHu30BaHHBIM IEPE0OPOM BaApPUAHTOB, & TAKKE
C MCII0JIb30BaHHUEM KOMOMHATOPHBIX NPABUII U METOJIOB.

Hmets mpencraBieHre 00 OMMCATENBHBIX XapaKTEPUCTHKAX MAJII MAaCCHBOB
YHUCJIOBBIX TAaHHBIX, B TOM YHCJIE CPETHUE 3HAYCHUSI U MEPBI PACCEUBAHMSL.

HaxoauTs 4acTOThl 3HAUEHUN U YACTOTHI COOBITUS, B TOM YHCIIE IOJB3YSICh
pe3ysibTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOIIOJeHHM (C OMOpOil Ha CIPaBOYHYIO
uH(popMaIuio).

HaxoauTb BepOATHOCTU CIydyalHBIX COOBITHM B HM3Y4YEHHBIX OIBITaX, B TOM
YHUCJI€ B OMNbBITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTApPHBIMU COOBITUSMH, B CEPUIX
WCTIBITAHHUM J10 IEPBOI0O YCIIEXA, B CEPUAX UCIIBITAHUNA bepHyIun.

Nmers mnpencraBieHue O CIy4YalHOW BEJIMYMHE W O PaCHpeleiIcHUN
BEPOSATHOCTEM.

NMmeTp mnpencTaBieHWE O 3aKOHE OOJIbIIMX YHCENI Kak O THpOsBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHUCET B
MPUPOJIE U OOIIECTBE.



TEMATHUYECKOE INTAHMPOBAHUE

Temarnueckoe IUIaHUPOBAHNWE M KOJIMYECTBE YACOB, OTBOJMMBIX Ha OCBOEHHME KaXKJIOM TeMbl y4eOHOro mpeamera
«MatemaTHKa» aJalTHPOBAaHHONW OCHOBHOW 00pa30oBaTENbHON MPOTrpaMMbl OCHOBHOTO 00IIEero o0pa3zoBaHUs 00yUYaroLUXCsl ¢
3aJIepP’)KKOM TICUXMUYECKOTO PAa3BUTHS, B IEJIOM COBNAAAIOT C COOTBETCTBYIOLIUM pa3AesioM paboyeil mporpammbl y4eOHOTO
npeameta «MaTemaTrka» 00pa3oBaTeIbHON MPOTPAMMBbI OCHOBHOTO 00IIIEr0 00pa3oBaHMUsL.

5 kaacc (He menee 170 u)

Ha3Banue
pa3aena (TemMbl)
Kypca (4ucj10

OcHoBHOE coiep:KaHue

OcHOBHBIE BU/IBI 1eATEJIbHOCTH 00YYAKIIHUXCS

4acoB)
HartypanbHbie Hecatnuynas cucrema cuucieHus. P HarypanbHbIX uucend.|UwrTarb, 3anMcbiBaTh, CPABHUBATH HATypaJbHbIE YHUCIA;
yucaa. deiicrBust ¢ | Harypansnsrii psn. Uucno 0. HatypanmpHble 4mcna Ha KOOp-|y4acTBOBATH B OOCY:KIE€HHH CIIOCO0OB YIIOPSIOYMBAHHS
HATYPaJbHBIMHU JuHATHOW mpsiMmoil. CpaBHEHHE, OKPYIJIEHHE HATyPaJIbHBIX |4UCEI.
Y CIAMM YUCEel. HN300paxkaTh KOOPAWHATHYIO TIPSAMYIO, OTMeYaThb YHCIa

(43 v)

Apudpmernueckue JEHCTBUS C HATypaJbHBIMM YHUCJIAMHU.
CBolicTBa HyJIsI IPU CJIOXKEHUM U -yMHOXKEHUH, CBOMICTBa
eAMHMLIBI  [puH  yMHOXeHuH. llepemecTurensHoe  u
COUETATEIbHOE  CBOMCTBA  CJIOKEHHA W YMHOMKEHUS,
pacnpeoenumenbHoe C80UCHEO YMHOICEHUSL.

TOYKaMM Ha KOOPJAMHATHOW NPSIMON, HAXOJAMTb KOOPIHMHATHI
TOYKH.

HccnenoBathb cBoiicTBa HaTypaiabHOTro psiaa, yucen 0 u 1 mpu
CJIO)KCHUH 1 YMHOXKCHHUH.

Hcnonb3oBaTh NpaBHIIO OKPYTICHUS HaTypalbHBIX YUCEN IPU
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Henumenu u Kpamuevle 4YHCIA, pa3lOXEHUE YWCIA Ha
MHOXHTeH. JleneHue ¢ ocraTtkoMm. IIpocTeie W COCTaBHBIC
yncna. Ilpusnaku oerumocmu ua 2, 5, 10, 3, 9.

CreneHpb ¢ HATypaJIbHBIM MTOKA3aTeJICM.

Yucnosble BEIPAKEHHUSI; TIOPSALOK ACHCTBUM.

Penrenue TekCcTOBBIX 3a/1a4 HA BCe apr(METUICCKHE ACHCTBUS,
Ha JBIKCHUE U TIOKYITKH.

HEOO0XOAMMOCTH C OTOPOI Ha aJTOPUTM MPaBHIIA.

BopinoaHaTs apudmernyeckue AeHMCTBUA C HATypalbHBIMHU
YlCJIaMU, BBIYMCIATH 3HAUEHUS YHUCIIOBBIX BBIPAXKEHUM €O
ckoOkamu 1 6e3 CKOOOK.

3anuceIBaTh [IPOU3BEJICHNUE B BUJE CTEIIEHU, YNTATh CTEIICHHU,
HCI0JIL30BATh TEPMHMHOJIOTMI0 (OCHOBaHHE, IIOKAa3aTelnb),
BBIYMCJIATh 3HAYEHUS] CTENEeHEH Npu HEOOXOAUMOCTH C
BU3yaJIbHOU OIOPOiA.

BbINOJHATL NPUKHAKY M OLEHKY 3HAUEHU YHMCIIOBBIX
BBIPQXCHU, NMpeajiaraTb 1 NPUMEHATh NMPUEMBI NPOBEPKH
BBIYMCIICHHI.

Hcnonb3oBaTh NpuU BBIUUCICHUSAX MEpPeMECTHTE/IbHOe U
coyeraTrebHOEe CBOMCTBA CJO0KEHHMSI M  YMHOKCHUS,
pacnpeodenumenbHoe C6OUCMEO YMHOMICeHUA; (HOPMYIUPOBATDH
U OpUMEHATh NpaBWiIa  NpPeoOpa3oBaHUsl  YHMCJIOBBIX
BbIPAKEHH I HA OCHOBE CBOMCTB apu(MeTHYECKUX AeHCTBUI
NPH He00OXOTUMOCTH ¢ HANPABJIAKIIEH MOMOIIBIO.
@®opmyaupoBaTh ONpeaeJeHHsl JeIUTeNs M KpaTHoro (c
ONOpPOM Ha aJITOPUTM IIPABUIIA), HA3BIBATD JEJIUTEIN U KPAaTHBIE
Ylclia; Paclmo3HABaTh IPOCTbIE M COCTaBHBIE 4YHCIIA;
(opMy.IMpPOBATH 1 NPUMEHATH MPU3HAKHM JICJIUMOCTH Ha 2, 3,
5 9, 10, (c omopoii Ha aNrOpUTM TMpaBHUJa); MPUMEHSATH
AJITOPUTM PpAa3JIOKEHHs 4YHCIAa Ha IPOCTbIE MHOXKHUTEIN;
HAXOMTh OCTATKH OT JIEJICHUS U HEMOJHOE YaCTHOE.
PacniozHaBaTh MCTHHHBIE U JIOKHBIE BBICKAa3bIBAHHUA O
HaTypaJIbHBIX YUCIIaX, IPUBOANTH MPUMeEPbI U KOHTPIPUMEPHL,
CTPOUTH BBICKA3bIBAHUSI M OTPHUIAHMS BBICKA3bIBAHUN O
CBOICTBaxX HaTypaJIbHBIX YHCEIl C ONIOPO Ha oOpasell.

Pemath TekcToBble 3amauM  apuPMETHYECKUM CIOCOOOM,
HCIOJIb30BATh 3aBUCHMOCTH MEX]y BEJIMYMHAMHU (CKOPOCTH,
BpEMsI, paCCTOSIHUE; 1I€HA, KOJMYECTBO, CTOUMOCTb U JIp.) MpHU
HEOO0XOMMOCTH C UCIIOJIb30BAaHUEM CIIPABOYHON MH(POPMALIUU:
aHAJM3UPOBATH TEKCT 33jauu, nepeGopMyTUpPOBaTh YCIOBUE,
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H3BJIeKATh HEOOXOIUMBIE JIaHHBIE, YCTAHABJIHUBATH
3aBHCHMOCTH MEXKAY BEIMYMHAMHU TPU HEOOXOIMMOCTH C
HAIPABJISAIONICH ITOMOIIBIO.

MoaenupoBaTh XOJ PELICHUS 33a4d C IOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBI.
I[IpuBoauTh, pa3douparth
pEIIeHU TEKCTOBBIX 3a/1a4.
C noMombI0 MeAarora OIEeHUBATH TOJNYYEHHBIA pE3yINbTarT,
OCYLIEeCTBJISATHL  CAMOKOHTPOJIb,  TPOBEpsIsi  OTBET  Ha
COOTBETCTBUE YCJIOBHIO, HAXOAUTh OIITHOKH.

Pewamv 3a0auu ¢ nomowipio nepevopa ecex 603MONCHBIX
6apPUAHMOG.

3HAKOMHTHCS € HCTOPUE pa3BUTHS apU(PMETUKH.

pas3iiMuHbIC  PCUHICHUA, 3allMCHU

Harasanasn
reomerpus. JIuHuu

Ha MJI0CKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, jiyd. Jlomanasd. M3mepenue AIuHBI
OTpe3Ka, METPUYECKHE EIUMHHULBI U3MEPEHUs  JUIMHBIL.
OKpYXHOCTb U KPYT.

[Tpaktuyeckas pabora «IlocTpoeHne y3opa U3 OKpy>KHOCTEI».

VYron. Ilpsmon,
W3mepeHue yrios.

OCTpBIM, TYNOW W Pa3BEPHYTBIA YIJIBL

[TpakTuyeckas padbora «IlocTpoeHne yriaosy.

Pacno3naBarb Ha uepTexax, pPHUCYHKaxX, ONHUCHIBATD,
UCIIONIB3YSl TEPMUHOJIOTHIO, U H300paxkaTb C TMOMOIIBIO
4epTE&KHBIX ~ UHCTPYMEHTOB  (MPU  HEOOXOIUMOCTH  TIO
BU3yaJIbHOW OIMOpe): TOYKY, MPAMYI, OTpPE30K, JIyd, Yro,
JIOMaHY0, OKPY’KHOCTb.

Pacno3naBarb, NpUBOAUTH NPUMEPbI OOBEKTOB PEATHHOTO
MHUpa, UMEIIUX (OpMYy H3YUYEHHBIX (QUIYp, OLEHMBATh HX
JIMHEVHBIE pa3Mephl.

Hcnonb3oBarh JTMHENKY U TPAHCIIOPTUP KaK UHCTPYMEHTHI IS
IIOCTPOCHUS U U3MEPEHUS: M3MEPATH JUIMHY OTPE3Ka, BEIIMUUHY
yIiia; CTPOMTH OTPE30K 3aJaHHOM JUIMHBI, YIroJ, 3aJlaHHOU
BEJINYMHBIL; OTKJIAAbIBATH LIUPKYJIEM PABHBIE OTPE3KHU, CTPOUTH
OKPYXHOCTb 33IAHHOTO paJInyca.

N3o006paxkary KoHUTyparuu TreoMeTpHUUecKux Quryp us3
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTed Ha HEJIWHOBAaHHOW U
KJIeT4aToi Oymare; mpemjiaratb, ONMUCHIBATH M 00CY:KIATh
CIoCco0bl, AJrOPUTMbI IIOCTPOEHUA IIOCIE COBMECTHOTO
aHausa.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAHHOW M KJIETYATOM
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Oymare TIpsSMON, Pa3BEPHYTHIA  YIVIBL;
CPaBHHMBAThb YTJIbL.

BoeryucasTs JUIMHBI OTPE3KOB, IOMAHBIX.

ITonnumMare M HMCHONB30BATh INPH  PpelIeHUM 3214
3aBHCUMOCTH MEXIY CIMHUIAMU METPUYECKOU CUCTEMBI MEp;
3HAKOMHUTBCH C HEMETPUUECKUMH CUCTEMaMU MEP; BbIPAXKATh
JUIMHY B Pa3JIMYHbIX €AMHUIIAX U3MEPEHUS IPU HEOOXOIUMOCTH
C OIIOPOM Ha CIPAaBOYHYIO HH(OPMALIHIO.

HccaenoBathb Gurypsl u KOHQUTYpaluu, UCHOIB3Ys U(PPOBHIE
pecypchl.

OCTpBIM, TYIIOW,

OOLIKHOBEHHEIE
npoou
(48 1)

Hpo6s. IlpaBuibHble M HempaBuiibHbBIE Jpobdu. OCHOBHOE
cBoiicTBO ApodOu. CpaBHEHHE IPOOEH.

CrnoxxeHue 1 BIYMTaHHE OOBIKHOBEHHBIX ApoOeil. CMmelaHHas
IpoOb. VYMHOXEHHE U JeJeHHEe OOBIKHOBEHHBIX JApo0eii;
B3aUMHO-00paTHBIC JPOOH.

Pemenune TekcTOBBIX 3ajad, cojaepkamux Apodu. OCHOBHBIE
3aJ1ayu Ha JAPOOH.

[TpumeHeHne OyKB AJIs 3alMCH MAaTEMaTHUECKUX BBIPAXKEHUH U
IPEIIOKEHUH.

MopaeaupoBath B TpadUUecKoi, NpeaMeTHOU ¢opme, C
MIOMOILIbI0 KOMITBIOTEPA IMOHATUS M CBOWCTBA, CBSI3aHHBIE C
O0OBIKHOBEHHOM JIPOOBIO.

YurtaTh U 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE TPOOH,
Npeaaratb U 00CyKIaTh COCO0bI YIIOPAI0UYNBAHUS APOOECH.
M300paxkars  OObIKHOBEHHBIE  JOpoOM  TOYKaMHU  Ha
KOOPJIMHATHOW  NpPSAMOH; HMCIOJb30BaTh  KOOPJHWHATHYIO
OPSAMYIO JUIsl CPAaBHEHUS JIpOOEH.

®opMyJIMpPOBaTh, 3aMUCHIBATH € MOMOLIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOM C OMOpOM Ha TMpaBuUIIoO;

HCI0JIb30BATH OCHOBHOE CBOMCTBO JpoOM HJsl CcoKpaujeHus
Opobeu u npusedeHus OpodOU K HOBOM)Y 3HAMEHAMENO 8
NPOCMeNuUx CLy4asx.

IIpencraBasare 1no oOpa3ny cMelIaHHYO JpoOb B BHUAE
HENpPaBWJIBHOM M  BBLAENATH IEJyI0 YacTh 4HCIa U3
HEMpaBUIBHOM Apo0u.

BoinoaHaTs apupmernyeckue AeiicTBUA ¢ OOBIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIy4asx; HPUMEHSITb CBOHCTBA
apu(MeTHYEeCKUX ASUCTBHH A1 palliOHATN3AalUN BEIYUCIICHHH.
BbINOJHATL NPUKHAKY H OLEHKY pPe3yjbTaTa BBIYMCICHUM;
npeajarath U NPUMeHSTh NPUEMBI IPOBEPKH BHIYUCIICHUH.

IIpoBoauTh MccIeI0BAHUSA CBOWCTB JpoOei, omupasch Ha
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YUCJIOBBIE 3KCIEPUMEHTHl (B
KOMIThIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIC BBICKA3bIBAHUS O JPOOSX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDHI.

Pemiars npocreiilive TEKCTOBBIE 3aJayd, COAEpPKAILIHME
JIpOOHBIE JAaHHBIE, W 3aJa4l HA HAXOJNCOEHUe Yacmu Yenoco u
Yen020 no e20 4acmu, 8blAGIANL UX CXOOCMEA U PA3TUYUA.
MoaeanpoBaTh XOJ PEIICHHs 33aJla4d C MOMOIIbIO PUCYHKA,
CXEMBI, TaOIUIIBL.

IlpuBoauTH, pa3oupaTh, OLEHHBATHh PA3JIMYHBIC PEIICHUS,
3alUCH PEIICHUM TEKCTOBBIX 3aady MpU HEOOXOJUMOCTH C
HaIIPaBJAOIIEH TOMOIIBIO.

C nomMombI0 Meaarora OUEHUBATH TOJYYCHHBIM pe3yJbTar,

TOM 4YHCIC C IIOMOIIBIO

OCYLIeCTBJATHL  CAaMOKOHTPOJIb,  IIPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OLIHOKH.
3HAKOMUTBCS € UCTOPUEH Pa3BUTHA apU(DMETHKH.

Harusinnas MHOroyrojapHHUKH. YeTpIpE€XYTroJIbHUK, NpsIMOYTOJIbHUK, | Pacno3HaBatb, u300pamxaTh C IOMOIIBIO  YEPTEKHBIX

reoMeTpus. KBaJpar. UHCTPYMEHTOB H OT pYyKH, MOJAEIMpPOBaTh U3 Oymaru

MHOroyrojJbHuKH TpeyronbHUK. MHOT'OYT'OJIbHUKH.

(10 4 [Inomane U nepuMerp MpsAMOYrOJIbHUKA U MHOTOYT'OJIBHUKOB, IIpuBoanTH NMpUMepbI 0OOBHEKTOB PEATHLHOTO MHpPA, UMEIOIINX
COCTABJIEHHBIX W3 TIPSIMOYTOJbHUKOB, €IMHUIBI H3MEPEHHS bopmy  MHOTOyrONBHMKA, NpAMOYrobHIKA, — KBajpara,
rtomazu. TlepuMeTp MHOTOYTOJIbHHKA. TPEYroJIbHUKA, OLIEeHUBAThb UX JINHEIHBIE pa3MephI.

BbruncasaTs: nepUMETp TpPEYroJIbHHKA, IPSAMOYTOJIbHHKA,

MHOT'OYTOJIbHUKA; IUIOINAAb MPSAMOYTOJbHUKA, KBajpaTa (IpH
HE0OXOJIMMOCTH C OMOPOI HAa aITOPUTM yUEOHBIX JEHCTBUIN).
HN3o00paxkatsh OCTPOYTOJIbHBIE, MPAMOYTOJIbHBIE u
TYHOYTOJIHBIE TPEYTOJIbHUKH.

Crponth Ha KieT4yaToil Oymare KBagpaT U MPSMOYTOJBHUK C
3a/IaHHBIMH JJIMHAMU CTOPOH.

HccaenoBarb cBoOCTBAa NPAMOYTOJIbHUKA, KBajgpara IIYyTEM
SKCIIEPUMEHTa, HAOMIOACHUS, H3MEPEHMs, MOJIEIHMPOBAHMUS;
CpaBHUBATh CBOMCTBA KBAJIpaTa U MPSIMOYTOJIbHHUKA.
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PacnosHaBaTh HCTHHHBIE M JIOXKHBIE BBICKA3BIBAHUSA O
MHOT'OYI'OJIbHUKAX, IPUBOJAUTH NPHUMEPbI U KOHTPIIPUMEPBI.
HccaenoBarb 3aBHCHUMOCTS IIJIOIIAAM KBaJgpaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAJPAaTHOM CETKU JUIS ITOCTPOEHUS
buryp;  pa3douBaThb  IpPAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYrOJbHUKH; COCTABJAATH (QUIYpHI U3  KBaJpaToB U
IPSMOYTOJIbHUKOB U HAXOJUTh UX IJIOLIA/b, Pa30UBaTh (PUIypbI
Ha IpSAMOYTOJbHUKH U KBaJpaThl U HAXOAUTh UX ILIOLWAAb (IIpU
HE00XOIMMOCTH C HAPaBIISIONIEH TOMOLIBIO).

BeipamxaTh BeIMYMHY IUIOIIAJM B pa3IUYHBIX €IUMHULAX
U3MEpPEHUs] METPUYECKOW CHUCTEMBI MeEp, HCHOJb30BaTh
3aBHCUMOCTH MEXJy METPUYECKUMM E€AUHULAMU U3MEpPEHUs
IUIOINAAM HpPU HEOOXOJUMOCTH C OMNOPOH Ha CIPaBOYHYIO
nH(pOpMaLHIO.

3HAKOMHTBCS € MNpPUMEpPAaMH NPHMEHEHHMs IUIOIAAN U
IIepuMeTpa B NPAKTUYECKHUX cUTyauusx. Pemars 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOIUMOCTH C OIOPOM Ha allrOPUTM
IpaBUiIa, 00CYXKIATh Pa3INYHbIE CIOCO0BI PELICHUS 3a/ay.

JlecsiTUUHBIE
apoou
(38 u)

Hecstuunas 3anuck apodeit. CpaBHEHHE AECATUYHBIX IpoOei.

JleiicTBus ¢ necATUUHBIMU APOOsSMU. OKpyaieHue 0ecamuyHblx
opobelt.

Pemenne TekcToBBIX 3ajad, conaepkamux ApoOu. OCHOBHbIE
3a/1a4¥ Ha JpoOu.

IIpeacTraBasATh AECATUUHYIO ApOOb B BHJIE OOBIKHOBEHHOH,
YUTATh W 3aNHCHIBATb, CPABHUBATH JECATHUYHBIE JPOOH,
npepjaratb W 00Cy:KAaThb CHOCOOBI  YIOPSAOYMBAHUS
JECSATUYHBIX APOOEH.

N3o0paxkarh necatuyHble ApoOU TOUYKAMM Ha KOOPAMHATHOM
IPSAMOM.

BoIsiBJASITH €XOACTBAa M Pa3jiu4Ms NPAaBHI apUPMETHUECKUX
JENCTBUI ¢ HATYypaJIbHBIMHU YHCIAMU U IECATUYHBIMU APOOSIMH,
I10CJIE COBMECTHOT'O aHAIN3A.

BbInoHATL apudpmeTnyeckue JACUCTBUS C JIECATHUYHBIMU
Ipo0sIMU; BBINOJHATH MNPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHHI.

IIpuMensiTe cBoiicTBa apudmMeTHuecKux ASUCTBUM Ui
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panMoHaNM3aIMK BEIYUCIICHUM.

Ilpumename npasuno okpyzieHus OecsimuyHvix Opoodeil, IPU
HEO0OXOIMMOCTHU C BU3YaJIbHOM OIMOPOH.

I[IpoBoAUTL WCCIEIOBAHUSL CBOWCTB JICCATUYHBIX IPOOCH,
ONUpPasiCh HA YKCIOBBIE DSKCIEPUMEHTHI (B TOM YHCIE C
MOMOIUIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIO)KHBIE BBICKA3bIBAHUS O IPOOSX,
NPUBOAUTL  MNPUMEPbI U  KOHTPHPUMEPHI, CTPOUTH
BbICKA3BIBAHUS U OTPUIIAHUS BBICKAa3bIBAaHUM.

Pemiats mpocreiiivie TEKCTOBBIE — 3aJayd, COAECpKallUe
JIpOOHBIE TaHHBIC, U HA HAXO0JCOEHUE YACTNU YeN020 U Yel020 No
€20 yacmu; BHIAABJISITh UX CXOJACTBA U Pa3jnyus.
MoaeanpoBaTh XOJ PELICHUS 33Jja4d C MOMOIIbI PUCYHKA,
cxeMmbl, Tabmuipl. Pa30upars pasnuyHble pELICHMS], 3allUCU
pELIeHU TEKCTOBBIX 3a/1a4.

OnepupoBath IpOOHBIMU YHCIAMHU B PEATbHBIX >KM3HEHHBIX
CUTYaIsX.

C nomMombI0 meaarora OLEHUBATH IOJTYYEHHBIM pe3yJbTar,
OCYHIECTBJSATh  CaMOKOHTPOJb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTH OLITHOKH.

3HAKOMHTHCS ¢ MCTOPHUeEH pa3BUTHS apUPMETUKH

Harasaanas
reoMeTpus.
Tena u purypnl
B IPOCTPAHCTBE
(99)

Mmnoeoepannuku. Hzobpasicenue muozoepannuxos. Mooenu
NPOCMPAHCMBEHHBIX Mell.

IIpsamoyeonvrulil napannenenuneo, kyo. Pazeépmxu kyba u
napasnnenenuneoaq.
O6vém Kyba, npamoy201bH020 napaieienuneod.

PacnozHaBaTh Ha 4epTeskax, PHCYHKaX, B OKPY’KaKOIIeM
MHpe NPSIMOYTOJIbHBIN Mapauiesenumnes, Kyo, MHOTOTpaHHHUKH,
ONUCBHIBATH, HCHOJBb3YS  TEPMHHOJIOTHIO, OLIEHMBATh
JIMHEWHBIE pa3MeEPBI.

I[IpuBoauTH MpUMepbI 0OOBHEKTOB PEATHHOIO MUPA, UMEIOIINUX
¢bopMy MHOTOTpaHHHMKA, MPSIMOYTOJILHOTO MapaJiesenurena,
KyOa.

N300pazkath Ky0 Ha KiIeT4aToi Oymare.

HUccnenoBarb CBOJiCTBA KyOa, [PSAMOYTOJIBHOTO
napajuleJienuIea, MHOTOTPaHHUKOB, UCIOJB3YSl MOJAEIU IpH
HEOOXOIMMOCTH C HANPABJISIONIEH TOMOIIBIO.
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Pacno3snaBath  pa3BEPTKM KyO0a W Mapajuielenuiesna.
MoneaupoBath Ky0 ¥ napajuiesienune] 3 Oymara U npodnx
MaTepHalioB, IO 00pas3ILy.

Haxonuth u3MepeHusi, BBIYHCISTH IO MOBEPXHOCTH;
00BEM Ky0a, MPSMOYTOIBHOTO MapaJlIeNIeuIIe/ia C OMOPol Ha
ATOPUTM YYEOHBIX JICUCTBHI, HCCJIEI0BATh 3aBHCHMOCTH
00béMa Ky0a OT ITTUHBI ero pedpa.

Ha6monaTh W NPOBOAWTH AHAJOTHH MEXIY MOHATHUIMU
TUTOIIAIM ¥ 00BEMA, TIEPUMETPA | IIJIOIIA/IN TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC W JIOXKHBIC BBICKAa3bIBAHHUS O
MHOTOTpAaHHHKAaX, MPUBOAUTH TPHMEPbI U KOHTPIPHUMEPHI.
PemaTts 3a1a4uu U3 peanbHOM KU3HHU.

IloBTOpPEHME
1 000011IeHHE
(10 u

[ToBTOpEeHNE OCHOBHBIX MOHATHM U METOJOB Kypca 5 Kiacca,
000011IeHE 3HAHUH.

BoruucasaTe 3HaU€HUS BEIPAKEHUM, COJIepKalllUX HATypalbHbIe
YKclia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, BBHITOIHATH
npeoOpa3oBaHus YKuces MpU HeOOXOIUMOCTH C HApPaBISIOLIEH
MIOMOUIBIO.

BeiOupars cmocod  cpaBHEHHsS ~ 4YKMCeNl,  BBIYUCIICHU,
NPUMEHATh CBOMcTBA apudMeTuyecKux JIEHCTBUH  AJs
palMOHAIM3ALMHY BEIYMCICHUI.

OcyniecTBIAATh CAMOKOHTPOJIb BBINOJHSAEMBIX JEHCTBUA U
CaMOIIPOBEPKY pe3yJIbTaTa BEIYMCICHUN.

Pemiars mpocreiimme 3amayd W3 pEaJbHOM  KW3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMS ISl PEIICHUS 3a7a4 U3
JIPYTUX y4eOHBIX MPEAMETOB.
Pemiars npocreiiume 3agaum
CPaBHUBATL  CHOCOOBI  PEILICHUS
PalMOHAJIBLHBIN CIOC00.

cnocodamu,
BbIOMPATH

pPa3HbIMH
3a1aumy,

6 kaacc (He meHee 170 u)
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Ha3zpanue
pa3naesa (TemMbl)
Kypca (4uci1o

OcHoBHOe cofepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
HarypanbHbie ApudmeTndeckne ASHCTBHS ¢ MHOTO3HAYHBIMY HATYpPAJIbHBIMY | BBIMOJIHATE apudMeTHYeCKHe TeHCTBHSI C MHOTI'O3HAYHBIMU
ymucsaa yucinaMu. YucnoBble  BBIpAXEHUs, MOPSAOK JCHCTBHM, |HaTypaJlbHbBIMU YHCJIaM{, HAXOAWTb 3HAYEHHUS] YHCIIOBBIX
(30 u) UCTIOJNIb30BaHuEe CKOOOK. OKpyTIIeHUE HATYPaTbHBIX YHCE. BBIPOKEHHUH CO CKOOKaMH U 0€3 CKOOOK; BBIYMC/ISATH 3HAYEHHUS

Jlenurenu U KpaTHBIC YUCIA; HAUOOAbWUL 0OWULl Oeaumendb U

HAaumeHnbvuiee 0611466 KpamHoe.

Paznoxxenne uymcina Ha TpoOCThie MHOXWUTENU. JlemuMocThb

CYMMBI U NIpou3BeieHUs. JleleHue ¢ OCTaTKOM.
Perienue TekcTOBBIX 3ajay.

BBIPKECHU, COJEPIKALIUX CTEIICHHU.

BbInoiHATL TNPUKUAKY M OLWEHKY 3HAUYCHUW YHCIIOBBIX
BBIPOKECHHH, MPUMEHATH NPUEMBI IPOBEPKHM PE3yNIbTaTa.
Hcronp30BaTh NpH  BBIUMCICHUAX IepeMecTHTeIbHOEe W
coyeraTrejbHOEe CBOWMCTBA CJIOKEHUSI M YMHOKEHHS,
pacnpedenumenvHoe C80UCME0 YMHOMNCEHUA OMHOCUMETbHO
Cl10JceHusA, CBOMCTBA apu(PMeTHYECKHX el CTBHI.
HccaenoBath  YKHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJHTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

@®opMyJIMpOBATh OMNpedeJeHUsl JEIUTeNss W  KpaTHOro,
HauOOJILIIIETO OOIEro JEJUTENs] W HaWMEHBIIEro OOIIEro
KpaTHOTO, MPOCTOTO M COCTaBHOTO YHCEJ; MCHOJb30BaTh 3TH
MOHSTHS TIPU PELICHUH 3a/1a4 (TP HEOOXOAMMOCTH C OIIOPOH Ha
AJITOPUTM TIPABUJIA).

IIpuMeHATH AJrOpUTMbI BBIUUCICHUS HaWOOJBIIETO0 OOIIEro
JeTUTENsT W HAUMEHBIIEro OOIIero KpaTHOTO JABYX YHCET,
QITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOKUTEIH.
HccaenoBarb cBoOiicTBa JEIMMOCTH CYMMBI U MPOU3BEICHUS
YUCeJl C ONOPOM HA BONPOCHBIN ILJIAH.

IlpuBoauTs, npuMepbl 4YHUCEN C 3aJaHHBIMH CBOWCTBAMH,
Pacno3HaBaTh BepHble M HEBEPHbIE YTBEPKJICHUS O CBOMCTBAX
YUCeJ, ONMPOBEPraTb HEBEPHBIC YTBEPKIEHUS C IOMOIIBIO
KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4yeCcKHe  NPeNJIOKEHUST  C
MIOMOIIIBIO CBSI30K «H», «HIIN», «ECIH..., TO...» TI0 00pas3ily.

49




PemiaThb TEKCTOBBIE 3a/1a4H, BKIIFOYAIOIIKME ITOHATHS JETUMOCTH,
apu(METHYECKUM CIOCOOOM, HCIOJIB30BaTh Iepedop Bcex
BO3MOXKHBIX BAPUAHTOB C OIMOPOM Ha BOIIPOCHBIH ITJIaH.
MoaenupoBaTh XOJ pEIICHUS 3aJa4d C MOMOIIBIO PHUCYHKA,
CXEMBI, TAOIUIIBI.

[TpuBomuTH, pa3Ouparh, OICHUBATH Pa3IUYHbIE PpelIeHus,
3aMMCH  pelleHHii TeKCTOBBIX 3aJa4 C HalpaBJISIONICH
ITOMOIIIBIO.

Kputndecku orieHUBaTh MOJYYeHHBIH Pe3yJbTaT, HAXOAUTH
ONIMOKH, OCYIIECTBJISATH CAMOKOHTPOJIb, IPOBEPsisi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanasn
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(7 9)

Ilepnenouxynapnuie npsamoie. Ilapannenvhvie npsamoie.

Paccrosinue MCXKAY ABYMA TOYKaMH, OT TOUKHU OO0 HpﬂMOﬁ,

JUTMHA TTyTH HA KBAaJPAaTHOM CETKe.
Ipumepol npsamvix 6 npocmpancmee.

Pacno3HaBath Ha ueprexax, PUCYHKax Cllydal B3aUMHOTO
PacIoJIOKEHUS JBYX MPSMBIX.

HN300paxath ¢ NOMOWIBIO YePTEXKHBIX HMHCTPYMEHTOB
KJIeTyaTol Oymare JBe TMepeceKarolmuecs MpsMble, JIBE
napajuieJbHbIe MPSIMbIC, CTPOUTH MPIMYIO, TEPICHAUKYISIPHYIO
JaHHOM.

IpuBoauTH NnpUMepsbl napajuieTbHOCTH U
MEePIEHIUKYIISIPHOCTH TIPSIMBIX B POCTPAHCTBE.

Pacno3naBarb B MHOTOYTOJBHUKAX TMEPHEHIUKYISIPHBIE |
napajieiabHble  cTOpoHbl. M300pamarb MHOTOYTrOJIBHUKHA C
napauieNbHBIMU, IEPICHANKYISIPHBIME CTOPOHAMU O 00pasIry.
Haxoauth paccTostHuE MEXIy JIBYMS TOYKaMH, OT TOUYKH [0
NpsMOM, JIMHY NTYyTH Ha KBaJpaTHOM CETKE, B TOM 4YHUCIE
UCIIONB3Ys ITU(POBBIE PECYPCHI.

Apoon
(32 u)

OObIkHOBEHHast  ApoOb,  OCHOBHOE  CBOMCTBO

cokpaitenue n1poodeit. CpaBHEHHE U yIOPSA0YUBAHUE IPOOEH.

JlecsTuunble qpodbu U MeTpUUYecKas CUCTEMA Mep.

1podu,

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMHU

JACCATHYHBIMHA IIpO6$IMI/I.

u

CpaBHUBATBh U YNOPSIAOUMBATHL JpOOH, BHIOUPATH CHOCOO
CpaBHEHHS JpoOei.

IIpeacraBasATh JecATUYHbIE JAPOOM B BHUAE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIC B BUE JCCATHYHBIX, MCIOJb30BATH
IKBUBAJIEHTHBIE NPeICTABJIeHUs] JPOOHBIX YHCEN TpU HX
CpaBHEHHH, NPHU BBIYUCIEHUIX (IPU HEOOXOAMMOCTH C
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OtHomenue. Jlenenue B JaHHOM OTHOIIEHUU. Macwmao,
POIOPLHSL.

[Tonstue mpoueHrta. BerunciaeHue mpoueHTa OT BEIUYUHBI U
BEJIMUMHBI 110 €€ MPOLICHTY.

Pemennie TeKCTOBBIX 3aj1a4, COACPKAIIUX APOOU U MPOICHTHI.
[TpakTnueckast padota «OTHOILIEHUE AJTUHBI OKPYKHOCTH K €€
JTUAMETPY».

HaIPaBJISAIOLIEH TOMOILBIO).

Hcnonb3oBaTh JecATHUHBIE JpoOM MpH  IpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MED.

Boinoanars apupmMeTnuecKkue aeidCTBHs C OOBIKHOBEHHBIMHU U
JECATUUYHBIMH JIPOOSMHU.

BbrunciasTs 3HaueHUs BBIpAXCHUI, coJIeprKaIInx
OObIKHOBEHHBIE M JIECATUYHBIE  JPOOHM,  BBINOJHSITH
npeoOpa3oBanusi poOel, BBIOUPATH CHOCO0, NPHMEHSATH
cBoiicTBa apu(pMETHYECKUX ICHCTBUI IS paluoHaIU3alUN
BBIYUCIICHUM.

CocTaBJifITh OTHOIICHUS U MPOIMOPLUHU, HAXOAUTH OTHOIICHHE
BEJINYMH, JICTIUThH BEIMIMHY B JAHHOM OTHOITICHUH.

Haxoauth 3KcnepuMEHTAIbHBIM NYTEM OTHOIICHUE JTUHBI
OKpPYXHOCTH K €€ nuamerpy (mpu HEOOXOIUMOCTU C
HAIPABIIAIONIECH TOMOIIBIO).

Haxoauth Mmacimitad 1uiaHa, KapThl U BBIYMCIATH PAcCTOSHUSA,
MCIOJIB3YS MacIITad ¢ OMOPOoil Ha aNTOPUTM YU4eOHBIX JAEHCTBUU.
OO0BSACHATH, UTO TAKOE MPOIICHT, YIOTPEOJISITH 000POTHI PEUU CO
CJIIOBOM «IIPOIICHT». BhIpaskaTh MpOLEHTHI B IpO0SX U IpoOH B
IIPOLIEHTAaX, OTHOIIIEHUE JIBYX BEJIMYHMH B IIPOLIEHTAX.
BbIuMcIATH IPOLEHT OT YKCIIA U YUCIIO O €0 MPOLIEHTY.
OxpyrasTe QpoOH U MIPOIEHTHI, HAXOUTh MTPHOIFKECHUS YHCEIT
IIpU HEOOXOIMMOCTH € UCIOIb30BAaHUEM BU3yaJIbHOU OMOPBHI.
Pemars 3agauM Ha 4YacTH, MPOLIEHTHI, NIPONOPLUHU, Ha
HaXO0XJAeHHEe Apodu (IPOIEHTa) OT BETMYMHBI  BETUYHHBI TIO €€
npoOu (TporeHty), npobu (MpoIeHTa), KOTOPBIA COCTaBISET
onHa BenuuuHa or  apyrod. IlpuBoamTh, pa3z0dupars,
OLIEeHUBATH PA3JINYHbIC PEIIEHUs, 3alUCU PEIIeHUN TEKCTOBBIX
3aj1a4 MpU HEOOXOJMMOCTH C HAIIPABJISAIOIIEH TTOMOIIBIO.
N3Bnekary wuHpopMamuI00 U3 TAOMUI] ©W  JUArpaMmm,
UHTEPIPETHPOBATH TaOJINYHBIC JaHHbIE, OTIpECTISATh
HauOoJIbIlIee ¥ HAUMEHBIIIEE U3 MPEACTABICHHBIX TaHHBIX.
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Harasgnas
reoMeTpus.
CummMmertpus
(6 w)

Ocesas CUMMempusl. HeHmp(lJZbHaﬂ CUMMempusl.

Ilocmpoenue cummempuyHvix ueyp.
Cummempus 6 npocmpancmse.

Pacno3naBaTh Ha yepTexax U M300pakeHUSIX, H300paxKaTh OT
PYKH, CTPOUTH C IOMOILBIO MHCTPYMEHTOB (Urypy (OTpe3ox,
JOMaHyl0, TPEYrOJbHUK, MOPSIMOYTOJIBHUK, OKPYXHOCTb),
CUMMETPUYHYIO JaHHOM OTHOCHTENIbHO MpPSIMOM, TOYKH C
HaIIpaBJAIOIIEH TOMOILBIO.

HaxoauTh npuMepsl CUMMETPUHU B OKPYXKAIOILEM MHpE.
MopaeaupoBath u3 Oymaru 1Be (UTYpB, CHMMETPUYHBIC
OTHOCHUTEJIBHO MPSAMOH; KOHCTPYHPOBATh I'€OMETPUUYECKHE
KOH(HUTypaInu, UCIIOJIB3YsI CBOMCTBO CHMMETPHH, B TOM YHCIIE C
MOMOILBIO IIU(PPOBBIX PECYPCOB C ONMOPOIl HA AITOPUTM YUEOHBIX
JIEHCTBH.

Boipaxenust
¢ OykBamu
(6 4)

[TpumeHeHne OYKB IS 3aITUCH MaTEMATUICCKUX BBIPAKEHUH U
NPEIUIOKEHUH.  Bykeenuvie  8blpadiceHusi U HUCTOBblE
NOOCMAaHOBKU.

BykBeHHbBIE paBEHCTBA, HAXOXKICHHE HEM3BECTHOTO KOMIIOHEHTA.
DopmyJIbL.

Hcnonb3oBaTh OYKBBI 711 0003HAYCHHS YHCEN, MPHU 3aIllUCU
MaTEMATHYECKUX  YTBEPXKICHHH, COCTaBISATH  OYKBCHHBIC
BBIPAXKEHHMS 10 YCIOBHIO 3a/1a4u.

HccienoBarb,  HECIIOKHBIE  YUCIOBBIE  3aKOHOMEPHOCTH,
MCIIOJIb30BaTh OYKBBI JJISI UX 3aITHCH.

BorunciasaTs 4rcIoBOe 3HAUYCHHWE OYKBEHHOTO BBIPAKEHUS MPHU
3aJJaHHBIX 3HAYEHHUSX OYKB C OMOPOW Ha AJITOPUTM Y4eOHBIX
JICVICTBUH.

3anucepiBaTh dbopmyni: MepuMeTpa u TJIOIIAIN
MPSIMOYTOJIbHUKA, KBajJpaTa; UIMHBI OKPYXHOCTH, IUIOLIAJH
KpyTa; BHINOJIHATH BIYMCJIEHUS 110 STUM (opMyiam.
CocraBasitb (popmyJibl, BBIPAKAIOIINE 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJUYECTBO,
CTOMMOCTh; TPOU3BOJAUTEIBLHOCTh, BpeMsi, OO0BEM pPabOTHI,
BBITIOJTHSATH BBIYUCIICHUS IO 3TUM (opMyaMm.

Haxonuth  HEW3BECTHBIH  KOMIIOHEHT  apU(METUUECKOTO
JICHCTBUS.

Harasanas
reoMeTpus.
@urypsl

YeTbIpEXYTroNbHUK, MIpUMEPHI YEeTBIPEXYTOJIbHUKOB.
[IpsmoyronbHUK, KBaapaT: CBOWCTBAa  CTOPOH,  YIJIOB,
JaroHaneH.

H300paxkars Ha HEIWHOBAHHOW U KJeT4yaTrol Oymare c
UCIIOJIb30BaHUEM YEePTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJBHUKHU C 3aJaHHBIMA CBOWCTBAMMU: C
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HA IJIOCKOCTH
(14 v)

W3mepenue yrioB. Buasl TpeyroJbHUKOB.

Ilepumerp MHoroyronpHuka. Ilmomans

¢buryper. Dopmysl

nepuMeTpa W IUIOIAgu mnpsiMoyroibHuka. [Ipubnmxénnoe

U3MEpEeHHE IIomaan Guryp.

Ilpaxmuueckas paboma «Ilnowaowv kpyeay.

napajuieJIbHbIMU, MEPIEHIUKYISIPHBIMUA, PABHBIMH CTOPOHAMH,
OpsIMBIMU  yIJIaMH U Jp., PaBHOOEIPEHHBI TPEYroJbHUK.
IIpennarars U 06Cyk1aTh CIIOCO0bI, AJITOPUTMBI [IOCTPOCHHUS.
HccnenoBarb, UCHONB3ys  OKCIEPUMEHT,  HAOIIOACHHE,
MOJCIIMPOBAaHUE, CBOMCTBA  IIPAMOYIOJIbHUKA,  KBajJpara,
pa30buBaTh Ha TPEYTOJIBHUKHU C OMOPOM Ha BOMPOCHBIHN TLIaH.
O0ocHOBBIBaTH, ONPOBEPraTh C IOMOIIBIO KOHTPIPHUMEPOB
YTBEPXKJIECHHUSI O MpPsSMOYrOJIbHUKE, KBaJpare, Paclo3HaBaTh
BEPHBIE U HEBEPHBIC YTBEPIKICHHUS.

H3mepsATH U CTPOUTH C OMOIIBIO TPAHCIOPTUPA YIJIbI, B TOM
YHUCJIE B MHOI'OYI'OJIbHUKE, CPABHUBATH YIJIbI, PACIO3HABAThH
OCTpBbIE, MIPSIMbIE, TYIbIE, Pa3BEPHYTHIC YIJIBI.

Pacno3naBathb, H300paxkaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIH,
TYIIOYT'OJIBHBIH, paBHOOEPEHHBIH, PaBHOCTOPOHHUI
TPEYroJibHUKA (TIpU  HEOOXOAMMOCTH C  HCIOJIB30BAaHHEM
BU3YaJIbHOU OMOPHI).

BoruucasTh nepuMeTp MHOT'OYTOJIbHUKA, IJIOIIAb
MHOTOYTIOJIbHUKa pa30MeHUeM Ha MPSIMOYTOJbHUKH, HA PaBHbBIE
(burypsl, UCMOIB30BaTh METPUUECKUE SAMHHIIBI U3MEPEHUS
JUTMHBI U TIJTOIIAIU C OTIOPOM HA aJTOPUTM yUeOHBIX JEHCTBUM.
Hcnoab3oBath NpUOINKEHHOE M3MEPeHHe JIIMH U TUI0IAne
Ha KjeTdyaroi Oymare, TpUOIMKEHHOE U3MEPEHUE JITUHBI
OKPY’KHOCTH, TUIOLIAAHN Kpyra.

Iono:kuTEALHBIE
oTpuuaTe/bHbIE

L) (W) £

(40 )

[enbie qyuca. Mooyns yucna,

ceomempuueckas

unmepnpemayus Mooys. ducnosvie npomexcymxu.

[TonoxxutenpHBIE H OTpULATCIIBHBIC

yucna. CpaBHeHHe

MMOJIOKHUTECJIBHBIX W OTPULATCIIBHBIX YHCECII. ApI/I(l)MeTI/I‘IeCKI/Ie
HeﬁCTBHH C IMMOJIOKUTCIIbHBIMU U OTPUIATCIbHBIMU YU CIIAMHU.

Penrenuie TeKCTOBEIX 3a1ad.

IIpuBoauTL NpUMepPHI HCHOJB30BAaHUS B PEATBHOM JKU3HU
MOJIOKUTEIBHBIX U OTPULIATENIbHBIX YHCEIL.

N300paxkaTth 1enble YKcia, MOJ0KUTEIbHBIE U OTPULIATEIbHBIE
quciia TOYKaMH Ha YUCIOBOW IPSMOM, HCIOJIb30BaTh YHCIOBYIO
MPSIMYIO JUIsl CPAaBHEHUS YHCEl.

IIpumeHsiTh NpaBH/Ia CpPAaBHEHHUS, YNOPSAOYMBATL IIEJbIC
quCIa; HAX00UMb MOOYIb YUCIA.

®opMyIMpOBATh MPABWJIA BBIUKCICHUS C TIOJOKUTEIBHBIMU U
OTPULATENIbHBIMHU YHCIIaMH, HAXOAUTH 3HAYEHHUSI YHCIOBBIX
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BBIPAYKCHHI, COIEepKALIMNX JEUCTBUSI
C TMOJIOKUTEIbHBIMH W OTPULIATEIIBHBIMU YHCIAMH  TPU
HEO0OXOIUMOCTH C OIOPOH HA aNTOPUTM TIPABHIIA.

IIpumeHsATH CBOWCTBA CIOXKEHUS W yYMHOXEHUS A
peoOpa3oBaHus CyMM U MTPOU3BEICHUN.

IIpeacrasiienune [IpsmoyronpHas cucTeéMa  KOOPAMHAT HA  IUIOCKOCTH. | OOBSICHATh M MJUIIOCTPUPOBATH MOHSITHE TPSIMOYTOJbHON
JaHHBIX KoopauHatel TOYKM Ha IJIOCKOCTH, a0CIIUCCa U OpJIHATA. CUCTEMBbl  KOOpPJAMHAT  HA  IUIOCKOCTH,  HCIOJIb30BaTh
(6 1) CronbuaThic H KPYrOBBIC THArPAMMEL. TEPMUHOJIOTHIO; CTPOMTH Ha KOOPAMHATHOW MJIOCKOCTH TOYKHU U
[paxtuyeckas padota «[locTpoeHHe IHArPAMM». ¢Gurypsl Mo 3aJaHHBIM KOOpAMHATaM, HAXOAUTH KOOPIUHATHI
Pemienne  TeKCTOBBIX  3amay,  coJepKalMX  JaHHbIE, | TOICK.
MPEJICTABJICHHBIC B TAOIMIIAX M HA JUarpamMMax. Yurare cronbyaTsie H KPYT'OBBIC AuarpaMMbl,
HHTEPNPEeTUPOBATH JaHHBIC; CTPOUTH CTOIOYATHIE JUArPAMMBI.
HUcnoan3oBath uHpoOpMaNnuo, MpeACTaBICHHYIO B TabIUIaX,
Ha JuarpamMmax Juisl PelIeHHs] TEKCTOBBIX 3aJad U 3aJad u3
peanbHOU KU3HU.
Harnsanas Ipsamoyeonvuelii napannenrenuned, Kyo, npusma, nupamuoda,|Pacmo3HaBaTh Ha YepTeKaxX, pUCYHKAX, OMUCHIBATH ITUPAMHU]TY,
reoMeTpusi. KOHyc, — yumumop, wap —u  cgepa.  Hzobpadicenue|npusMy, HUWIMHAP, KOHYC, Iap, M300paxaThb HX OT PYKH,
Durypsl NpPOCMPAHCIEEHHBIX Queyp. Ilpumepul Ppaseépmox | MOAeJTUPOBATh U3 OyMmaru, IUTaCTWUIIMHA, MPOBOJIOKA U JIp. C

B IIPOCTPAHCTBE
CAY)

MHOCOCPAHHUKOS, uwzqupa U KOHyca.

Ilpaxmuueckas paboma «Cosz0anue
NPOCMPAHCMBEHHBIX PUSYD Y.
TIonamue 00véma, eouHuyvl usmMeperus o00vEMA.

Mmooeneu

O6vém

NpPAMOY20JIbHO20 napaieienunedd, Kyoa, popmynvl 0o6véma.

Harpasisitomed nomoinrslo. [IpuBoguTH NMpUMepbl 00BHEKTOB
OKPYKAroIIero MUPa, UMEIOIIUX (OPMBI HA3BAHHBIX TE.
Hcnoab3oBaTh TEPMHMHOJIOTHIO: BEpIINMHA, peOpo, TpaHb,
OCHOBaHUE, BBICOTA, PAINYC U TUAMETP, Pa3BEPTKA.

N3yuaTh, WUCMONB3ys SKCHEPUMEHT, HAOIIOJEHUE, U3MEPEHHUE,
MOJEJIMPOBAHNUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOMCTBA HA3BAHHBIX TEJ, BBIAABJIATH CXOJACTBA U PA3JIMUMS:
MEXK1y TUPAMUZION U TIPU3MOM; MEXAY HWIMHAPOM, KOHYCOM U
1apoM.

Pacno3HaBaTh pa3BEPTKU MapajuieNienunena, Kybda, MPHU3MBL,
nmupaMuJbl, KOHyCa, HUJIMHAPA; KOHCTPYUPOBATHb JAaHHBLIC TCJIa
W3 Pa3BEPTOK, CO3/1aBaTh WX MOJAEIH C HaIMpaBIAIOLIEH
ITOMOILBIO.
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Co31aBaTh MoOjeJM TIPOCTPAHCTBEHHBIX GuUryp (w3 Oymaru,
MIPOBOJIOKH, IIJIACTUIIMHA U JIP.) C OIIOPOI Ha aJrOPUTM Y4eOHBIX
IECUCTBUM.

N3mepsaTs Ha MoOJeJNsIX: IUHBI pEOEpP MHOTOTPAHHUKOB,
JTUaMeTp 1iapa.

Boruucasats 1o  ¢opmyiaam: 00bEM  MPSIMOYTOJIBHOTO
napajuiefienunena, Kyba; HCIOJIb30BaTh EAMHMIIBI H3MEPEHHUS
00béMa; BBIYUCIATH OOBEMBI TEJ, COCTaBICHHBIX M3 KYyOOB,
napajuleJIenue/oB; pemarTh 3a4a4i C PeaJbHbIMU JaHHBIMU C
OTIOpPOii Ha CTIPaBOYHYIO WH(POMAITHIO.

IHoBTOpEHME,
00001mIEHME,
cHcTeMaTH3alus

(20 u)

[ToBTOpEHNE OCHOBHBIX TOHSATHH M METOAOB KypcoB 5 u 6

KJIaCCOB, O606H.I€HI/IG Hn CUCTCMaTHU3alusa 3HAHWH.

Bor4uciasaThs 3Ha4E€HUs BEIPAKECHUM, COIEPKAIIMX HATypaIbHBbIE,
Lenble,  TOJOXKUTENbHBIE M OTPULATEIBHBIE  YHUCIA,
OObIKHOBEHHBIE M JIECATUYHbIE  JApOOM,  BBIIOJHATH
npeoOpa3oBaHusl 4YKMCed M BBIPAKEHHM MpU HEOOXOAUMOCTH C
HaIIpaBJIAOIIEH TOMOIIBIO.

Bb10upaTh c1ocod cpaBHEHUS YUCEll, BBIYMCICHUH, IPUMEHSATH
cBoiicTBa apudmMeTnueckux AeHCTBUH Uil palMOHAIM3ALUU
BBIYMCIICHUM.

Pemiates npocreiime 3a1a4m U3 pealbHON )KU3HU, IPUMEHATH
MaTeMAaTHYeCKHe 3HAHUA Ul DEIICHHUS 3aJad U3 JIpYrux
IIPEAMETOB.

Pemats npocreiimmue 3a5a4u pa3HbIMH CIIOCO0aMH.
OcyuiecTBAATE CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3yJibTaTa BEIYMCICHUMN.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJI'EBPA» (I1I0 TOAAM OBYYEHUAA)
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7 kaacc (He menee 102 u)

HasBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHOe coepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
Yucaa u [ToHsTHE paIMOHATILHOTO YUCIIA. CucreMaTH3UPOBATH U 000raImaTh 3HAHUS 00 OOBIKHOBEHHBIX
BBIYHMCJICHHS. ApudmeTnueckue AeUCTBUS C PallMOHAIBHBIMU YHCIAMHU. U ICCATUYHBIX APOOSX.
PanmoHanbHbIE CpaBHeHUe, YIOPSIOYNBAHNE PAIMOHAIBHBIX YHCEI. CpaBHUBATH M YNOPSAA0YUBATH APOOU, TPeoOPa30OBBIBAS MIPU
YHCcaa CremneHb ¢ HaTypalbHBIM MTOKA3aTEJIEM. HEOOXOUMOCTH  JECSITHUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 u) Pemenrie OCHOBHBIX 3a7ay Ha JpoOH, MPOIEHTHI U3 PEallbHOM | OOBIKHOBEHHBIE B JECSITHUYHBIC, B YACTHOCTH B OECKOHEUHYIO

MPAKTUKH.
[Ipyu3Haku  AEIUMOCTH,  Pa3JIOKECHUS
HaTypaJbHbIX YHCEIL.
Peansnbie 3aBHUCHUMOCTH. IIpsimas
MPONOPLIMOHATBHOCTH.

Ha MHOXUTCIIN

u obOpaTtHas

JECATUYHYIO APOOb.

I[IpumeHsiTh  pa3HooOpa3Hbie  CHOCOOBI M MPUEMBI
BbIYNCJIEHNS] 3HAYEHU APOOHBIX BbIPAXKEHUI, COICpKAIINX
OOBIKHOBEHHBIC ¥ JECATHYHBIC JpOOHM: 3aMEHATh TIpH
HEOOXOUMOCTU  JECATUYHYIO  JApoOb  OOBIKHOBEHHOW U
OOBIKHOBEHHYIO NIECATUYHOMN, MIPUBOJIUTH BBIpaXECHHE K (hopme,
HaumbOosnee ymoOHOM /IS BBIYUCICHUN, MPeoOpa3oBHIBATH
IpOoOHBIE BBIPAKEHUS HA YMHOXXEHHE U JEICHUE JEeCATUYHBIX
Jpo0eil K IEHCTBUAM ¢ LENBIMU YUCIaMU (TIpU HEOOXOJUMOCTH C
HaMpaBJIsIoONIEi TOMOUIBIO).

IIpuBoauTH 4YMCI0BbIe U OyKBEHHbIE NMPUMEPHI CTENEHU C
HATypaJIbHBIM TIOKa3aTelieM, OOBSICHSS 3HAYCHHUS OCHOBAHHUS
CTEIICHU M IIOKa3aTeNs CTEICHU, HAXOAWTh 3HAYCHHS CTEICHEH

Buma a" (a — mr000€ parMoHaNIbHOE YKCI0, N — HATypajIbHOE
YHUCJI0) C ONTOPOH Ha CIIPABOYHYIO HH(POPMAIIHIO.

ITornMaTe cMBICa 3amHCcH OOJBIIMX 4YHCE]T C¢ NMOMOIIbIO

AeCATUYHBIX Apodeil U cTeneHel uncaa 10, npumMeHsATs UX B

peajJibHbIX CUTYaI[HSAX.

IIpuMeHATH TPU3HAKHU ACTUMOCTH, Pa3JI0KEHHS HA MHOXKHUTEIN
HaTypaJbHbIX YHCET.

Pemath npocreiiinme 3a1a41 Ha YaCTH, TPOLIEHTHI, TPOTIOPIUH,
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Ha HaXxOXJIeHHe ApoOu (MPOLEHTA) OT BEITUYMHBI M BETMUYUHBI IO
e€ apobu (mporieHTy), apodu (MporeHTa), KOTOPBIA COCTaBIIsSET
onHa BenuuuHa oT apyroi. IlpuBoamTh, pa3z0dupars,
OLIEeHUBATH PA3IMYHbIC PELICHUS, 3allUCU PEIICHUN TEKCTOBBIX
3ajad.

Pacno3naBaTh 1 00BSICHATD, OITUPASCH HA ONPEACITICHHUS, IPSIMO
IPONOPIMOHATILHBIE U o0paTHO PONOPIHOHATIEHBIE
3aBHCHUMOCTH MEXIY BEIMYMHAMU; NPUBOAUTH MPUMePbI 3TUX
3aBUCUMOCTEH W3 peaJlbHOTO MHpa, U3 JPYTUX Y4eOHBIX
MPEIMETOB.

Pemarp mpocreiine MpaKTHKO-OPHMEHTHPOBAHHbIE 3aa4H
HA  JApo0W, TMPOUEHTbl, TMNPAMYW0 H  OOpaTHYIO
NPONOPUHOHAIBLHOCTH, TPONOPLHH.

Anredpanyeckue
BbIPaKeHUsl
(27 v)

byksenHsble BeipakeHus. [lepemennslie. JlomycTumble 3HaYCHUS
nepeMeHHbIX. POpMyIIbL.

[TpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, paCKphITHE CKOOOK
U TIPUBE/ICHUE MTOOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeNeM.
MHoOrousneHsl. Cnoxenue, BBIYMTAHUE, YMHOKEHHE
MHOTOWwICHOB.  DOpMyibl  COKPAIIEHHOIO  YMHOKEHHS.
Pa3znosxeHre MHOrOYJI€HOB HA MHOKUTENH.

Osaagersn HA 0a30BOM  ypoBHe  airedOpanveckoin
TEPMUHOJIOTHEN M CHMBOJIMKOW, NPHUMEHATb €€ B IIpolecce
OCBOCHUS yueOHOTO MaTepuaa.

Haxoauth 3HaueHuss OyKBEHHBIX BBIPAKEHUM NpPH 3aJaHHBIX
3HAYEHUSAX OYKB; BBIIOJIHATH BBIYMCIECHUS 11O (hopMyiam.
BbInoHATH MpeoOpa3oBaHus LEJNO0T0 BhIPaKEHHsSI B MHOTOUJIEH
NIPUBEJICHUEM TTOJ00HBIX CIIaraeMBbIX, PACKPBITHEM CKOOOK.
BbINOHATL yMHOXKEHHE OIHOWIEHa Ha MHOTOWIEH |
MHOTOWJIEHa Ha MHOTOWICH, MPUMEHATH (HOopMysbl KBajpaTa
CyMMBbl M KBaJpaTa pa3HOCTH C OINOpPOW Ha CIPABOYHYIO
UH(pOPMALHIO.

OcymecTBIATh Pa3iokKEeHHE MHOTOWIEHOB Ha MHOXHUTEIU
myTéM BBIHECEHUS 32 CKOOKH OOIIEro MHOXKHUTEIS, TPUMEHEHHS
dbopMynbl  pasHOCTH  KBaJpaToB, (OpPMYNT  COKpaLIEHHOTO
YMHOKEHUS C ONIOPOH Ha CIIPaBOYHYIO HH(OPMALIUIO.
IIpumensiTe 1npeoOpa3oBaHUE MHOTOWIEHOB Ui PpEIICHUS
pasNMYHBIX 3a/a4 M3 MaTeMaTHUKH, CMEXKHBIX IMPEIMETOB, U3
peaabHON MPaKTUKH.

3HAKOMUTBCS C UCTOPHUEN Pa3BUTHS MAaTEMATHKH.
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YpaBHeHust

1 HepaBeHCTBA
(20 v)

VYpaBHenue, IpaBuJIa peoOpazoBaHus
PaBHOCUJIILHOCTh YPaBHEHUH.
JInHeitHOEe ypaBHEHHE C OJJHOM IEPEMEHHOMN

YpaBHEHMUS,

MIEPEMEHHOM, peleHre JIMHEHHBIX ypaBHEeHUH. Pemenue 3anau

C IIOMOIIBIO YPAaBHEHUH.

Jlunetinoe ypasHenue c 08yMs nepemMeHHbIMU U €20 2pauk.
Cucrema 1ByX JUHEHHBIX YPaBHEHUN C IBYMS IIEPEMEHHBIMHU.
Pemenne cuctem ypaBHEHHMH CIIOCOOOM TMOJCTAHOBKU H

CIIOCOOOM CIIOKEHUSL.

Pemarsp nuHeiiHOE ypaBHEHUE C OJIHOW MEPEMEHHOMN, MPUMEHSIs
NMpaBHJIA [IEpeEX0Ja OT UCXOAHOTO YPAaBHEHUS K PABHOCUIIBHOMY
emy Ooiee npocroro Buaa. [poBepsiTh, sSBiIsieTCS I KOHKPETHOE
YKCII0 KOPHEM YpaBHEHUS.

IHoa0upars mpumepbl mHap YHCEN, SBISIIOUIUMXCS PEILICHHEM
JIMHENHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMU.

CTpouTh B KOOPJMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHUS C JBYMSl IEPEMEHHBIMU (TIpU HEOOXOIUMOCTH C
UCTIOJIb30BAHUEM CMBICJIOBOM OMOpPHBI); TOJNB3YACH TpaduKoM,
NPUBOAUTH IPUMeEPHI PELICHUS YPABHEHUSI.

HaxonuTh pemieHue CHUCTEMbl JBYX JIMHEHHBIX YpaBHEHHH C
JIBYMsI IEPEMEHHBIMU C OIIOPOIl HA aITOPUTM YUE€OHBIX JIEHCTBUM.
CocTaBisiTh M pelIaTh YPaBHEHUE UM CUCTEMY YPABHEHHI 1O
YCIIOBUIO 3aJlaud, WHTEPIPETUPOBATh B COOTBETCTBHM C
KOHTEKCTOM 3a/1aud TIOJIyYCHHBIH pE3yJIbTaT C ONOpOW Ha
BOIIPOCHBIH IJIaH.

Koopannarsl
U rpaguku.
DOyHKIUUHA
(24 )

Koopannara Toukn Ha npssMoi. YHCIIOBBIE IPOMEKYTKHU.
PaccrosiHre Mexy 1ByMs TOYKaMH KOOPAUHATHOU NPSAMOU
IIpssMoyrosibHas cucTeMa KOOpAMHAT Ha IJIOCKOCTH. [Ipumepht
rpauKoB, 3aJaHHBIX (hopMynamu. UTeHne rpaguKoB peabHbIX

3aBUCUMOCTEMH.

[Tonstue Qynkuuu. I'papux ynkumn. CpoicTBa (QYHKIIHIA.

Jluneitnass  ¢ynkuusa. Iloctpoenune rpaduxa

Gyunkuun. I'paduk dyrkuuu y = kX + b.

JIMHEWNHOU

HN3o00paxkats Ha KOOPJMHATHOMN MpAMOit TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAWHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbI; 3aMIMCHIBATh UX HA AJIF€OPandecKoM sI3bIKE.
OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJJaHHBIM
KOOpJMHATaM; CTPOUTh TIpaUKH HECIOXKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OpPMYJIaMH, B TOM YHCIIE C TMOMOLIbI HHU(POBBIX
nabopaTopuil.

IIpuMeHsiTh, HM3y4aTh NPeUMYIECTBA, MHTEPNPETHPOBATH
rpadudeckuit crocoO MpeACTaBICHUS U aHAIN3a Pa3HOOOpa3HOM
KU3HEHHOU MH(pOpMaInH.

OcBauBaTh Ha 6a30BOM YpOBHE MOHATHE (PYHKIIUH, OBJIa/I€BATh
(GYHKIIMOHAJIBbHOW TEPMHUHOIOTHEH.

Pacno3naBaTth nmHeliHy0 QyHKIMIO Y = KX + D, omucsiBaThH
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI kKodpuumentoB K u b
(pu HEOOXOAMMOCTH C OIIOPOH Ha AITOPUTM MPABUIIA).
Crpours rpaduku uHeiHON QyHkuu, GyHkuun 'y = kX + b
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Hcnoab3oBaTh HH(POBBIE pecypebl 17 HOCTPOSHUS rpaduKoB
(GYHKIMA ¥ U3y4EHUsT UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peabHbIX
IIpoLeccax U SIBICHUSX.

IloBTOpPEHME
U 00001IeHuE
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHATHII U METOAOB Kypca / Kjacca,

000011IeHE 3HAHUH.

BopiOuparb, mnpuMeHSATH CHOCOOBI  CPAaBHEHHS  YHUCE,
BBIYMCIICHUH,  TpeoOpa3oBaHWUW  BBIPAKCHHH,  peIICHUS
YpaBHEHUI TTPU HEOOXOMMOCTH C HAMIPABJISIOIICH TTOMOIIIBIO.
OcymecTBJISITh CAMOKOHTPOJIb BBITIOJIHAEMBIX JACHCTBUH U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUHN, MpPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemath npocreiinmme 3aJa4u U3 peaabHOM )KU3HU, IPUMEHATH
MaTeMaTH4ecKHe 3HAHUA I DPEIICHUs] 3aJad U3 JPYrux
MPEIMETOB.

Pemath mnpocreiiline TeKCTOBble 3aJa4d, CPaBHUBATb,
BbIOMPATH CIIOCOOBI PEIIICHUS 3a/1a4H.

8 kiacc (He menee 102 )

Ha3Banue
pasnaesa (TemMbl)
Kypca (4uci1o

OcHoBHOE cofepKaHue

OcHOBHBIE BU/IBI 1eATEJIbHOCTH 00YYAKIIHUXCS

4acoB)
Yucna u KBanpatHslit KOpeHb U3 uncna. Ilonamue o6 uppayuonanrvrom | @opMyJIMpoBaTh onpeaeaeHue KBaJpaTHOrO KOPHS U3 4HCa,
BbIYHCJICHHS. yucne. /lecamuunvle npubIUMCEHUS UPPAYUOHATILHBIX YUCEL. apu(METHYECKOT0 KBaJIPaTHOTO KOPHS MPH HEOOXOJIUMOCTH C
KBanparnsie Heticmeumenvnuie uucna. CpasHenue 0elicmeumenshbix Yucesl. | BU3yaabHON OIMOPOH.

KOPHHU

Apudmernueckuil KBapaTHBIN KOPEHb.

le/lMeHﬂTb OICpairi0 H3BJICYCHUA KBAAPATHOI'O KOPHA U3
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(15 u) YpaBHeHue Buaa X’ = a. YrCIia, HCHOJb3YS MPU HEOOXOUMOCTH KAJIbKYJISTOP.
CaoiicTBa apupMeTHIECKUX KBaJIpaTHBIX KOpHEH. | OueHMBaTh  KBaJpaTHblE KOPHM LEJABIMH  YHCIAMH U
[IpeoOpa3oBaHue  YHUCIOBBIX  BBIPAKEHUH,  COJEPIKAIIUX | IECATUYHBIMU IPOOSIMH.
KBaJPaTHHIC KOPHHU. CpaBHuUBaTL M YNOPSAAOYHMBATH  palMOHAJbHBIE U
MPpaLMOHATIbHBIE YHCIIA, 3alIMCAaHHbIE C TIOMOIIBIO KBaJPAaTHBIX
KOpHEH NMpH He0OXOAUMOCTH C HANPABJISIOIIEH TOMOIIBIO.
HUccaenoBars ypaBHEHHE x2 = d, HAXOAUThb TOYHBIE U
npuOIKEHHBIE KOpHU pu & > 0.
HccaenoBarb CcBOMCTBA KBAJApPAaTHBIX KOPHEHW, MPOBOAS
YUCJIOBBIE SKCIIEPUMEHTHI C HCIOJIb30BAaHUEM KaJbKYJIATOpPA
(KoMTIBIOTEPA).
IlpumenaTs cBOMCTBA apu(MeTHYECKMX KOpHe#ll s
npeodpPa3oBaHUA BbIPAKEHHUI.
BbinosHATL mpocreiilmme MnpeoOpa3oBaHUsl  BBIPAXKCHMUI,
coJiepKallluX KBaJpaTHble KOpPHU. BbIpakaThb IepeMEHHBbIE U3
reOMEeTPUYECKUX U Pu3ndeckux GopMyl Mpu HEOOXOAUMOCTH C
ONOpOi1 Ha MPABUJIO.
BoruncasaTs 3Ha4eHHUs BBIPAXKECHUMN, COJEPKAINX KBaJpaTHBIE
KOpPHU, UCHIOJIb3Ysl IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
Hcnonb3oBare B XO04€ peElIEHUS 3aJady  dJIEMEHTapHbIE
MIPEJICTABICHUSI, CBSI3aHHBIE C NPUOIMKEHHBIMU 3HAUYECHUSMU
BEJIMYMH.
3HAKOMUTHCA C UICTOPUEH Pa3BUTHS MAaTEeMAaTHKH.
Yucna u Crenens ¢ nensiM nokaszareneMm. CrangapTHas 3anuch yucia. | PopMyJaupoBaTh onpeaeleHHe CTENEHH C [IEJIbIM MTOKa3aTeleM
BbIYMCJICHHS. Pa3Mepsr 00bEKTOB OKPY>KAIOIIETO MUPA (OT DJIEMEHTAPHBIX (pu HEOOXOTUMOCTH TI0 BU3YaJIbHON OTIOpE).
Crenennb YaCTHI] 10 KOCMUYECKHX OOBEKTOB), JITUTENHHOCTH IporieccoB | [IpeacTaBasiTh 3anuch OOJIBIINX U MAJIBIX YUCEI B CTAaHIAPTHOM
¢ LeJIBIM B OKPY’KarOIIlEM MUpE. Bujge. CpaBHUBATBL 4YnClIa M BEJIWYMHBI, 3alMCaHHBIE C
noKasareJyem CBOIICTBA CTENEHU C LIEJIBIM [T0KA3aTEIEM. ucnosbp3oBaHueM crenenu 10.
(7 ) HUcnoab3oBarh 3amMch 4YHMCEI B CTAHAAPTHOM BHUJAE IS

BBIPQKEHUS Pa3MepoOB OOBEKTOB, JIMTEIBHOCTH MPOIIECCOB B
OKPY’KaIOIIEM MUDE.
®opmy/IMpPOBaTh, 3aIMCHIBATHL B CUMBOJIMYECKOil ¢opme n
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WIIJTIOCTPHPOBATL IIPHUMEpPaAMHU CBOMCTBAa CTEIIEHU C O CJIbIM

nokasareneM (Ipu  HEOOXOJUMOCTM €  MCIOJb30BaHUEM
BU3YaJIbHOW OIOPBI).
I[IpuMensiTh  cBOMiCcTBA CTeMeHW JJIs1  IpeoOpa3oBaHuUs

BBIPQXCHUM, COJEP)KAIMX CTENEHU C LEJIbIM I0Ka3aTelieM C
UCTOJB30BAHUEM  CIPAaBOYHOW HHGpopManuy. BbINOIHATH
JAeHCTBUA C YHUCIIAMH, 3allMCaHHBIMA B CTAHJAPTHOM BUJIC
(YMHOXEHHE, JIeJICHHE, BO3BE/ICHHIE B CTEIICHB).

Aareopanuyeckne |KBagparaeii TpéxwieH. PasinoxxeHue kBaapaTHOro TpéxdicHa | PacmosHaBaTh — KBajgpaTHbIM — TpEX4WieH,  YyCTaHABIUBAaTh

BbIPaKCHUS. Ha MHOXUTEIIN. BO3MOKHOCTB €I0 Pa3JI0KECHHsI HA MHOKUTEIIH.

KBaaparusbrii PackiaabiBaTh Ha MHOKHMTENM KBAJPAaTHBIM TPEXWIEH C

TPEX4iIeH HEOTPULIATENIbHBIM JTUCKPUMUHAHTOM IpU HEOOXOAUMOCTH C

(54) OIIOPOW Ha AJITOPUTM ITPaBUIIA.

Aareopaundyeckue | AnreOpamdeckast ApoOb. [lomycTuMBble 3HaYEHUs IIEPEMEHHBIX, | 3anuchbIBaTh areOpanyeckue Boipaxkenus. Haxoauthb o6nacth

BbIPasKeHUSI. BXOJILIMX B anredpandeckue BoipakeHuss. OCHOBHOE CBOMCTBO | ONIPEAEICHUS PallMOHAIEHOTO BhIPAKEHUS.

Adaredpanyeckass | anreOpanyeckoit 1poou. CokpaiieHue apooeil. BbINOJHATL 4KCIOBBIE NTOACTAHOBKA U BBIYMCJIATH 3HAYCHHE

ApooOL CrnoxeHue, BBIYUTAHUE, YMHOXEHHE " JIeNIeHHE | IpoOU, B TOM YHCIIE C TOMOIIBIO KaIbKYJIATOpA.

(154) anreOpanyeckux ApoGeil. I[IpeoOpa3zoBanue BbIpaxkeHuil, | @OpMyJIHPOBATH OCHOBHOE CBOMCTBO alireOpanveckoit 1poou u

coJiepKalnx anredpandyeckue apoou. NPUMEHATHb €ro JUIs MpeoOpa3oBaHust ApooOeil.

BbInoHATL fAeiicTBUSI ¢ aireOpanyecKuMu ApoOsSMH IpU
HEOOXOUMOCTH C HampaBisdoomeld mnomoupto. [IpuMeHsTs
npeoOpa3oBaHusl BBIpaXEHUN JUIs pellieHus 3aaad. Belpakath
nepeMeHHble 43 Gopmyn (PU3NYECKUX, TE€OMETPUUYECKUX,
OINUCHIBAIOIINX OBITOBBIE CHUTYaIlMM) NPH HEOOXOAUMOCTH C
HaITpaBJIAOIIEH TOMOIIIBIO.

YpaBuenus KBagpatHoe ypaBHenue. HenonHoe kBagpatHoe ypaBHeHue. | Pacmo3HaBaTh KBaJpaTHbIE ypaBHEHUS.

U HEPABEHCTBA. dopmya KOpHER KBaApaTHOIO ypaBHeHus. Teopema Buema. |3anucbiBaTh (OPMYJy KOpHEH KBaJpaTHOIO YpaBHEHMS;

KBanparnsie Pemenne ypaBHeHuil, cBoasmuxcs K KBagpatHsiM. [IpocTeiinye | pemiaTb KBaJipaTHble YPAaBHEHUs] — TIOJHbIE M HEMOJHbIE (C

YPABHEHHA JIpOOHO-pallMOHATILHBIE YPaBHEHHS. MCIOJIb30BaHNEM CIPABOYHON MH(POPMAIUN).

(15 u) Pemenne TekCTOBBIX 3amad ¢ NOMOLIBIO KBaApaTHbIX | [IpoBoauTh mpocTeiilime  WccjeI0BaHMS  KBaJpPaTHBIX
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YpaBHEHUM.

YpaBHEHUM.

Pemiath ypaBHeHuUs1, CBOSIINECS K KBAJPAaTHBIM, C MTOMOUIBIO
peoOpa3oBaHUll ¥ 3aMEHOM IEPEMEHHOM € OMOPOH Ha allTOPUTM
MpaBuIIA.

HabaonaTts M aHaJAM3MpPOBATH CBS3b MEXKIY KOpDHSMHU U
K03 pHLIMEHTaMU KBAJPAaTHOTO YpaBHEHUSI.

Ilpumensamo meopemy Buema ons peuienus
3a0ay (¢ ucnoivb3oeanuem oopazya).

Pemiath TekcTOBBIE 3aja4M anreOpandyeckuM CIocoOoM:
MEPEXOJIUTh OT CJIOBECHOH (HOPMYIMPOBKH YCIOBHS 3a7add K
anreOpanveckod MOJAENIH MYTEM COCTaBJICHHS YpaBHEHHS (IIpU
HEOOXOIUMOCTH C  HAIPaBJISIONICH TIOMOINIBbIO);  peIIaTh
COCTaBIIEHHOE YPaBHEHHUE; HHTEPIIPETUPOBATH PE3YIbTaT.
3HAKOMHTHCSI ¢ HICTOPHEH Pa3BUTHS aITreOpEHI.

YpaBHeHus JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMHU, €ro rpaduk,|Pacno3zHaBaTh JTUHEHbIE YpaBHEHUS C IBYMS IIEPEMEHHBIMU.
1 HepaBeHCTBA. IIPUMEPBI PEILICHUS] YPABHEHUH B LIEJIBIX YHUCIIAX. Crponth rpaduku JHMHEHHBIX YpaBHEHUH, B TOM 4HCIE
Cucrembl Pemenne cucreM [ByX JHMHEWHBIX YypaBHEHHH C JIByMs |HCHOJB3Ysi LHQPOBbIe Ppecypcbl (MpU HEOOXOIUMOCTH C
ypaBHEeHU NEpEMEHHBIMH. [IpUMephl PEIICHUsT CHCTEM HEIMHEHHBIX | OOPON Ha aIrOPUTM YUEOHBIX NEHCTBHMH).
(13 v) YPAaBHEHUH C ABYMsI IEPEMEHHBIMH. Pazimmyarh napajuienbHble U IIEPECEKaroUecss IPsMbIE IO UX
I'pauueckas  unmepnpemayusi  ypaeHenus ¢ O8yMs|yPAaBHEHHSM.
nepemMenHbIMU U CUCEM YPABHEHUL C O8YMs NepeMeHHbIMU. Pemiate cucremMsl [AByX JIMHEHHBIX YPaBHEHHM C JByMs
Pelenne TEKCTOBBIX 3a7a4 € IIOMOLIBIO CUCTEM YPaBHEHUM. [IEPEMEHHBIMU NIOJICTAHOBKOW U CIIOKEHUEM.
Pemare npocreiine CUCTEMBI, B KOTOPBIX OJHO U3 YpPaBHEHUU
HE SBJISIETCS JTUHEHHBIM PU HEOOXOIMMOCTH C HAIpaBIISIOLIEH
MTOMOLLBO.
IIpugooums  cpaghuueckyro  unmepnpemauuro  pewienus
YpaeHeHus ¢ 08YMsi NepeMeHHbIMU U CUCEM YPAGHEHULl C 08YMS
nepemeHHbIMU.
Pemath TekcToBbIE 321a4U AITe0OpanyecKM CIOCOOOM.
YpaBHeHnus YucrioBbIE HEPABEHCTBA U UX CBOKCTBA. ®opmyIMpOBaTH CBONCTBA YU CIIOBBIX HEpPABEHCTB,

N HEPABCHCTBA.

HepaBeHcTBO ¢ 01HOM nTepemMeHHOM. JInHeTHbIe HEpaBEHCTBA C

WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM MPSMOM.
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HepaBencrBa OJIHOM mepeMeHHOW M ux peweHue. CUCTEMBbl JTMHEUHBIX IIpuMeHATH CBOICTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOW NMEPEMEHHOM U UX pELICHUE. Pemarh JuHElHBIE HEpPABEHCTBA C OJHOW TEPEMEHHOM,
N300pakeHne perieHus JMHEHHOTO HEPAaBeHCTBA U X CHUCTEM | U300pakaTh pelIeHNne HEPABEHCTBA HA YHMCIOBON MPSAMOIL.
Ha YMCJIOBOM MPAMOI. PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, N300pakaTh peIICHHE

CUCTEMBI HEPABEHCTB HA YMCIIOBOW MPSIMON ITPU HEOOXOIUMOCTH
C BU3yaJIbHON OMIOPOM.

DyHKIHUH. [Tonstue ¢ynkuuu. OOMacTb ONMpEaeCHUs] U MHOMXECTBO Hcnoab3oBaTh  QYHKIMOHATIBHYIO  TEPMHHOJOTMI0O U

OcHoOBHBIE 3HaueHni Gpynkuuu. CriocoOs! 3agaHust QyHKIIHI. CHUMBOJIUKY.

MOHATHS I'padux pynkiun. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 QYHKIUH, 3aaHHBIX (opMyrnamu (Tpu

(5 9) rpaguxe. HEOOXOJMMOCTH HCIOJIb30BAaTh KAJBKYISTOP); COCTABJSATH
Ta0JIMIbI 3HAYeHUH QYHKIHH.
CTpouthb no ToukaM rpadpukn GyHKIIHIA.
OnucepiBaTh CBOICTBAa (YHKINU HA OCHOBE €€ rpauuecKoro
NpEJCTaBICHUs] TP  HEOOXOIMMOCTH C  HaIpaBIISIOIICH
MTOMOIIBIO.
Hcnonb3oBarh  QYHKIMOHAIBHYIO ~ TEPMHHOJIOTHI0O U
CHMBOJIMKY.
HccaenoBarh mnpumepbl TpaduKOB, OTpPakKarOUUX peaTbHbIE
npoueccel U siBneHus. IlpmBoaMTH NpUMepbI IPOLECCOB U
SIBJICHUH C 3a/laHHBIMU CBOMCTBaMHU.
Hcnonp30BaTh KOMIBIOTEPHbIE POTPAMMBbI JUIsI TOCTPOECHHUS
rpaduKoB PYHKIUI 1 U3ydeHUs UX CBOICTB

DyHKIMH. Yrenne wu mnoctpoeHue rpapukoB ¢yHkuui. IIpumeps! | Haxoauts ¢ moMombio rpaguka GyHKIMH 3HAYCHUE OJTHOU U3

YucJioBbIe rpaduKoB (PYHKIMH, OTpaXkaroIIUX peabHble MPOLECCHI. paccMaTpUBAEMBIX BEIMUYUH 110 3HAYEHUIO APYTOM.

pynxuun DyHKIUH, OIIMCBHIBAIOIINE MIPAMYIO u 00paTHyIO | B HecloXHBIX Clydasx BbIpa:kaTh (GOpMYJa0i 3aBHCHMOCTH

(9 9) IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. [unepbona. | Mexay BeTHIHMHAMHE.

I'paduk pyHKIIUK Y = X2,
Oyuxmny = X5,y = X3,y = VY = "; epaguueckoe

peuierue YypasHeHuti U CUCeM YPaeHeHUII.

OnuceiBaTh XapakTep W3MEHEHHMS OJHOW BEJIIMYMHBI B
3aBUCUMOCTH OT U3MEHEHUS IPYrou

Pacno3naBarp Buabl wusyyaembix ¢yHkiuil. I[lokaspiBaTh
CXeMAaTH4YeCKH TI0J0KEHWE Ha KOOPJWHATHOM IIJIOCKOCTH
rpadukoB (yHKUMH Buga: y = X2y = %
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y= \/X, y = k)_(

Hcnonb3oBarh QyHKIHOHANBHO-TPAadUYECKHE
NpeACTABJICHUS U PELICHUS U UCCIICIOBAHUS YPABHEHUHN U
CHUCTEM YpaBHEHUM.

I[IpumensTe uudppoBLIe pecypehl s MOCTPOSHUS TpadUKOB

GbyHKINH.

IloBTOpPEHME
u 00001IeHuE
(6 )

[ToBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u 8

KJIaccoB, 0000IIeHEe 3HAHUH.

IIpumeHsTE CcHOCOOBI  CpaBHEHUS 4YMCEJl, BBIUMCIICHUH,
npeoOpa3oBaHuil BbIPAXKEHUH, peILICHHs] ypaBHEHUH.
OcyuiecTBAATE CAMOKOHTPOJIb BBIIOJHAECMBIX JEHCTBUM U
CaMOTIPOBEPKY pe3yJibTaTa BBIYMCICHUH, MPEOOpa3OBaHU,
MOCTPOCHUH.

Pemate 3agaum M3 peajnbHOH JKM3HHM, NIPHMEHATH
MaTe€MaTU4YeCKUe 3HaHUA JUIS pelIeHUs 3ajad W3 JIpYyrux
IIPEIMETOB.

Pemathb TeKcTOBBIC 321241, CPABHUBAThH, BBIOMPATH CIOCOOBI
pelieHus 3a1a4u.

9 kmacc (#e menee 102 u)

HazBanue
pasnaesa (TemMbl)
Kypca (4uciio

OcHoBHOE coepiKaHue

OcHoBHbBIE BUIbI A€ATEJIbHOCTH 06yqa101unxcn

4acoB)
YUucaa u PannonaneHble uucna, uppayuonanvHvle uucia, KoHeunvie u|Pa3BuBaTHL TMpeaCTaBJIeHUs] O 4YHCIaX: OT MHOXECTBa
BBIYMCJICHHS. beckoneunvie oecamuunble opoou. Mmnooicecmeso | HATypadbHBIX YHUCEN O MHOXKECTBA JICHCTBUTEIHHBIX YHCE.
JleficTBUTEIbHBIE | Oelicmeumenvublx — yucen,  Oelicmeumenvhvlie yucia Kaxk|(O3HAKOMHUTbCH c BO3MOKHOCTBIO MIpeICTaBICHUS
ypcaa beckoHeuHvle Oecamuunvle Opoou. Bzaumno oOHo3HAUHOE JNEHCTBUTENLHOTO YHCIa KaK OECKOHEUHOW JECATUYHON JIpoOH,
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(9 uv) coomeemcmeue Mexcoy MHONCECMBOM OeliCMEUmMenbHbIX Yucesl | IPUMEeHATb JIeCATHYHBIE NPUONMKEHHUS pAlMOHATBHBIX H
U MHOICECMBOM MOYEK KOOPOUHAMHOU NPAMOU. MPPALMOHAIILHBIX YHACEI.
Cpasnenue  OelicmeumenbHvlX — uucel,  apugpmemuyeckue|3anucvliéams, cpasnueamsy u ynopaoouueamao
oeticmeust ¢ 0eticmeumenbHbIMU YUCTAMU. OeticmeumenvHvle YUCa.
[TpubnmxEHHOE 3HAUEHUE BETMYMHBI, TOYHOCTh IPUOIMKEHUS. | BLINOJIHATB, coueTas YCTHbIE M I[HCHbMCHHBIC TPUEMEI,
Oxpyrnenne wuucen. Ilpukuiaka #  OLEHKAa pPE3ylabTaToOB|apupMeTHyecKHe [eCTBHA C pPALUOHAIBHBIMH YHCIAMMU;
BBIUHCIICHU. HAXOAMTh 3HAYCHUS CTENEHEH C LEeNbIMU IOKa3aTesIIMU U
KOPHEW; BBIYMCJIATH 3HAYCHHS] YUCIIOBBIX BBIPAKCHUM.
ITosryunTs mnpeacraBjieHHe O 3HAYUMOCTU JIEHCTBUTEIIBHBIX
qucesl B IPAaKTUYECKOM IEATEIBHOCTH YEI0BEKa.
AHaJIM3MPOBATh U JeJaTh BbIBOABI (IOCJI€ COBMECTHOIO
aHaJIN3a) O TOYHOCTU MNPUOJIMKEHUS AEHCTBUTEIBHOIO 4HCIa
IIPY PELICHUN 3aay.
OxkpyriasiTh JEHCTBUTEIbHBIE YKCIIA, BBINOJHATH NPUKHIAKY
pe3ynbpTaTa  BBIYHMCICHHM, OLEHKY 3HAYEHWHW  YHCIOBBIX
BBIPXKEHUM.
3HAKOMUTHCA C UICTOPUEH PAa3BUTHS MaTEeMATHKH.
YpaBHeHus JInneitHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOISIIUXCS K OcBanBaTh, 3alOMMHATL W NPUMEHATH TIpaduyecKue
U HepaBeHCTBA. JMHENHBIM. MeTOAbI IIPU PELICHUM ypPaBHEHUMH, HEPABEHCTB U HUX CUCTEM
YpaBHeHust KBanpatHoe ypaBHeHue. PemieHue ypaBHeHMH, CBOISIIMXCS |(IpU HEOOXOAMMOCTH C ONOPOM Ha QIrOPUTM Y4eOHBIX
¢ OJIHOI K KBaJpaTHbIM. bUKBapaTHBIE YpaBHEHUS. JeNCTBUI).
nepeMeHHOH Ilpumepvr  pewenus ypasHenuii mpemveu u uemeépmoti | PacmosHaBaTth 1ieiible U APOOHbIE YpaBHEHHUS.
(14 v) cmenenel pasnodceHuem Ha MHONCUMENU. Pemath JiMHeliHbIe W KBaJApaTHbIe YPABHEHHS, YPAaBHEHUS,
Pemenue npoOHO-paliMoOHaIbHBIX YPAaBHEHHH. CBOJASIIMECS K HHUM, TMpOCTeHIIne ApOOHO-palMOHATILHBIE
Pemenne TekcToBBIX 3a7au aJireOpanyeckuM METO/I0M. YpaBHEHHS.
IIpennaraTs BO3MOXXHBIE CIIOCOOBI PEIIEHUs TEKCTOBBIX 3ajad,
o0cy:kI1aTb MX M PpelaTb TEKCTOBblE 3aJaud pa3HbIMHU
crocobamu.
3HAKOMHTBCS ¢ MCTOPHEH pa3BUTHS MAaTEMaTHKU
YpaBHeHus JluneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €ro rpa@uk. | OcBauBaTh M MPUMEHSITh PUEMBI PEIICHUS CUCTEMBI JIBYX

N HEPABCHCTBA.

Cucrema IByX TMHEHHBIX YpPaBHEHUH C JBYMsI IEPEMEHHBIMU U

JIMHEWHBIX YPaBHEHUH C ABYMs MEPEMEHHBIMHU U CHUCTEMBI ABYX
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CucreMbl

eé peuleHue. Pemenue cucrteM IByX ypaBHEHMi, OJHO U3

YpPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISCTCS JIMHEHHBIM

YPaBHeHUi KOTOPBIX JINHEWHOE, a IPyroe — BTOPOM CTEIEHHU. (o BU3yaJIbHOM oTIOpe).
(14 g) ['padmyeckas MHTEpIPETALIMS CUCTEMBl YPABHEHUH C IBYMSI Hcnoan3oBath (QyHKIMOHATBLHO-TpadUUECKUE TPEICTABICHUS
[IEPEMEHHBIMHU. JUTS pellieHUsl M MccJIeI0BAHUST YPABHEHU U CUCTEM.
Pemenne TekCcTOBBIX 33724 anreOpandeckuM CrioCOOOM. AHAJIM3MPOBATH TEKCTHI 32124, pelIaTh UX alreOpandecKum
CIocoO0OM: MepexXoaUuTh OT CJIOBECHON (OPMYITUPOBKH YCIOBUS
3a7auu K anreOpanyeckoil MoJeNnu MyTEM COCTABICHUS CUCTEMBI
YpaBHEHHUI; pelIaThb COCTaBJICHHYIO CHCTEMY YpPaBHEHHIA;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMUTBCS ¢ UCTOPHUEH Pa3BUTUS MATEMATHKHU
YpaBHeHnust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anuchbiBaTh, MOHHUMATb, WHTEPNPETHPOBATH
U HepaBeHCTBA. Jlunelinble HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PEILICHUE. |HEPaBEHCTBA; UCIIOIB30BaTh CHMBOJIUKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHON U uX | BbIMOJAHATH nMpeoOpa3oBaHUs HEPABEHCTB, HCMOJIB30BATH IS
(16 4) pelieHue. npeoOpa30BaHMs CBOWCTBA YMCIOBBIX HEPABEHCTB.
KBaapaTHble HEPaBEHCTBA U UX PEIICHUE. Pacno3naBaTh TUHEIHbBIC U KBaIpaTHbIC HEPABEHCTBA.
I'paguueckas uHTeprnperanuss HEpaBEHCTB U  cHUcTeM |Pemiath  JMHEHHBIE HEPAaBEHCTBA, CHUCTEMbI  JIMHEHHBIX
HEPaBEHCTB C JBYMSI IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOYAIOIIUX KBAJIPaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYAKAATh MOJIYYCHHBIE PEIICHUS.
N300paxkaTh penieHne HEPABEHCTBA M CHUCTEMBI HEPABEHCTB HA
YUCJIOBOM TPSIMOM, 3alMCBIBATH pPEHIEHUE C TOMOIIbIO
CHUMBOJIOB.
Pemiath KkBajpaTHbIC HEPABEHCTBA, HCIONB3Ys TpaduyecKkue
MIpEJICTaBICHHUS.
OcBanBaTh W NPHUMEHATh HEPABEHCTBA IMPU PELIECHUU
Pa3IMYHBIX 33/1a4, B TOM YHUCJIE MPAKTHKO-OPUEHTUPOBAHHBIX.
DOyHKINHU KBangpatnunas ¢ynkuus, e€ rpadgux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUIBI M3y4aeMbIX (YHKINN; HILTIOCTPHPOBATH
(16 ) KOOPJIMHATHI BEpIIMHBI apadoIIbl, OCb CHMMETPHH Mapadoibl. |cXeMaTHYeCKH, OOBSICHATh DPACIOJI0XKEHHE Ha KOOPIWHATHOM

Crenennble GYHKIMU C HATYPAITLHBIMH TIOKa3aTeNAMHU 2 U 3, UX
rpauKu ¥ CBONCTBA.
I'paduxu dyrkumii: y =kx,y = kx + b,,y = ax®,y = ac,y

:\/x_,y :k;

TUIOCKOCTH rpaduKoB pyHKIwmid Bupa:y = kx,y = kx + b,,y =

ax’, y = ad,

Yy = VX, Y = — B 3aBHCHMOCTH OT 3Ha4€HUH KOI((PUIUEHTOB;
X

OIMCHIBATH MX CBOWMCTBA.
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Pacno3naBaTh KBaJpaTHUHYIO QYHKIHIO 11O (hopmyIie.
I[IpuBoanTs, mNpPUMEpPHI KBAJIPATUYHBIX 33aBHUCUMOCTEH U3
peasbHOM KU3HH, (PU3UKH, TCOMETPHH.

BoisiBasiTe 1 000011aTh OCOOCHHOCTH TpaduKa KBaApaTUIHON
dyukimm Yy = ax’* + bx + C (IpH HEOBXOMMMOCTH C
HAIPAaBJIAIOIIEH TOMOLIBIO).

CTpouTh 1 H300pakKaTh CXeMATHYECKH IPapUKH KBaJIPATUIHBIX
byHKIMHA, 3a7aHHBIX GopMysiaMu BUgay = ax’,y = ax® + g,y
=ax + p)? y = ax + bx + c (upu HEOBXOAUMOCTH ¢
BU3yaJIbHOW OTIOPOit).

AHAJTU3WPOBATH U MPUMEHSITh CBOHCTBA N3YUCHHBIX (DYHKIIHIA
JUIA WX TOCTPOEHUS, B TOM YHCIE C IMOMOIIBIO HHU(POBBIX
pecypcoB.

YuciaoBble
noCJIe0BaTEeIbHOC
™

(15 4)

[ToHsATHE YK CTIOBOI MOCIEN0BATEIBHOCTH.

3ajaHue IOCJIEN0BATEIbHOCTH PEKYPPEHTHOU (dopMysioil u
bopmynoii N-ro uieHa.

Apudmerndeckas u reomerpudeckas nporpeccuu. Popmyisl N-
ro 4jeHa apuMeTHUecKOl MW TeoMeTpHUYECKOW Mporpeccuil,
CYMMBI IIEPBBIX N UJIEHOB.

H3z006pasicenue unenos apugpmemuueckou u ceomempuyecKoll
npocpeccuii moYKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinvlii u SKCNOHEHYUATILHBLL POCHI.

Crnooicrvie npoyenmul.

OcBauBath n NPUMEHATDb WHICKCHBIC O603H3,'—ICHI/I$I, CTPOUTDH
pe€ueBbi€ BbICKa3bIBaAaHUS C HCIIOJbB30BAHUECM TCPMUHOJIOIUH,
CBSI3aHHOH C MOHITHEM IIOCICIOBATCILHOCTH.

AHaJII/I3I/Ip0BaTb (bOpMy.]'Iy N-ro 4JjieHa nocjJaea0BaTCIbHOCTU UIN

PEKYPPEHTHYIO bopmyny " BbIYMCJIATH YJICHBI
MOCNEeAOBAaTeNbHOCTEH,  3aJaHHBIX  ATUMH  (popMyIamH.
YcranaBiamBatb 3aKOHOMEPHOCTh B MTOCTPOCHUH

[IOCJIEIOBATEIbHOCTH, €CJIM BBIIKCAHBI IEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3snaBath  apuMETHYECKYl0 M T'€OMETPHUYECKYIO
IIPOTrPECCUU NPH Pa3HBIX COCO0AX 3aaHMsL.

Pemars 3amaun ¢ wucnoiab3oBaHMEeM (opMyn N-ro wieHa
apudmeTnyeckol U TeOMETPUYECKON Mporpeccuii, CyMMBbI
MEePBBIX N YIEHOB C OMOPON Ha CIIPABOYHYIO MH(POPMAIHIO.
H3zobparcamy  unenvl nocredogamenvHoCmu  MOYKAMU — HA
KOOPOUHAMHOU NIOCKOCMU.

PaccmaTpuBarh npuMepsbl NPOLECCOB U SBJICHUN U3 PEaIbHON
KU3HU, WUIIOCTPUPYIOUIME HW3MEHEHHe B apuMeTH4ecKon
IPOTrpeCCUN, B TEOMETPUIECKOHN MPOrPECCUH; U300paxicams
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coomeemcmayouue 3a8UCUMOCU 2pAPuUYecKu.

Pemats mnpocreiilime 3agauM, CBS3aHHBIC C YHUCIOBBIMH
MOCIIEOBATEIHHOCTSAMU, B TOM YHCJE 3a/laddl W3 pPeaJbHOM
JKU3HM ~ C  UCIOJB30BAaHUEM  IMPPOBBIX  TEXHOJIOTHIMA
(37IEKTPOHHBIX TA0HII, TPAPUIECKOTO KATBKYJIATOPA U T.I1.).
Pewamp 3a0auu Ha Cl0dICHbIE NPOYEHMDBL, 8 MOM YUCTe 3A0ayu
U3 peanbHoU NPAKMUKU (C UCNONb308AHUEM KATbKYIAMOPA).
3HAKOMHTHCS ¢ HCTOPHUE Pa3BUTHS MATEMATHKH.

IHoBTOpEHME,
00001mIEHME,

CUCTEMaTHU3anusda

3Hanm“41

(18 u)

Yucina M BbIYMCICHMA (3alUCbh, CpaBHEHHUE, JEHCTBUS C
JEHCTBUTENBHBIMM YKCIAMM, YHUCIIOBas MpsiMas; MPOLEHTHI,
OTHONICHHUSI, IPOMOPIINH; OKPYIJIEHUE, IPUOINKEHHE, OLICHKA;
pelleHne TeKCTOBBIX 3a/1a4 apu(METHIECKIM CIIOCOOOM).

Auaredpanvyeckue BbIPaKEHHU S (mpeoOpa3oBaHue
anreOpandecKuX BhIPAXKEHHUH, JOMYCTHMbIC 3HAYCHHUS).
@OyHKIUU (TOCTPOEHHE, CBOWCTBA W3YYEHHBIX (DYHKIIHIA;
rpaduveckoe pereHre ypaBHEHHI U UX CHCTEM).

OnepupoBarbs MNOHATHAMH. MHOXECTBO, IIOJMHOKECTBO,
olepaluy HaJl MHOXKECTBAaMH; MCI0JIb30BaTh rpaduyeckoe
IIPEACTABJICHUE MHOXKECTB ISl OIMCAHUS PEAJIbHBIX IIPOLIECCOB U
SBJICHUM, IIPU PEIIEHUH 33a]a4 U3 APYTUX y4eOHBIX PEIMETOB.
AKTYaJIM3MpPOBAaTh TEPMHHOJIOTHIO H OCHOBHbIE 1€l CTBHUA,
CBSI3aHHBbIC C YMCJIAMH. HATYypaJIbHOE YHCIIO, IPOCTOE U
COCTaBHOE 4YMCJA, JEIMMOCTb HATypalbHBIX YMCEN, NPU3HAKU
JIETUMOCTH, 11€JI0€ YHUCII0, MOAYNb YUCiia, OOBIKHOBEHHAs U
JecATUYHAs APOOH, CTAaHJAPTHBIA BHUJ YMCIA, apUPMETHICCKUN
KBaJPaTHBIN KOPECHb.
BeInoHATS JeiicTBUS, CPABHUBATH U YIIOPSAA0YUBATH YHCIIA,
MPEACTABIISATh YHCIA HAa KOOPAMHATHOM IPSMOM, OKPYIJIATH
YHUCJIa; BBIMOJHATH NPHUKHAKY M OLEHKY pe3yibrara
BBIYMCIICHUM.
Pemath TexkcroBble 3a1a4M apuGMETHIECKUM CIIOCOOOM.
PemiaTe npakTu4yeckue 3aa4u, CoAepKallve MPOLEHTHI, J0JIU,
YacTH, BBIPAXKAKOLIUE 3aBUCUMOCTH: CKOPOCTb — BpEMSI —
paccrosiHue, I1leHa — KOJMYEeCTBO — CTOUMOCTb, OOBEM
paboThl — BpeMs — MPOU3BOAUTEIBLHOCTD TPYAQ.
Pa30uparthb peanpHbIe )KU3HEHHBIE CUTYyallu, (POPMYITHPOBATH
UX Ha S3bIKC MAaTeMaTUK{, HAXOAMThb pEIICHUE, NPUMEHS
MaTeMaTUYECKHI anmnapar, HHTePIpeTHPOBaTh PE3yJIbTAT
OnepupoBarb NOHATHUSIMHU. CTENEHb C LENBIM IIOKA3aTENIEM,
apu(MEeTHYECKUI KBaJpaTHBI KOpeHb, MHOTOUJIEH,
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anredpandeckas Apo0b, TOXIECTBO.

BbINOIHATL OCHOBHBIE [JCHCTBHUSA. BBIIOIHATH PAcdETHl 110
dbopMynaM, mpeoOpPa3OBEIBATH IIENbIE, JPOOHO-pAIIMOHATILHBIC
BBIDQKEHUSI U  BBIPAKEHHS C KOPHSIMH, pEalU30BbIBAThH
pas3oKeHHe MHOTOWICHAa Ha MHOXXHUTEIH, B TOM YHCIE C
UCMOJb30BaHUEM (OPMYNT pPAa3HOCTH KBAJIpaToB M KBajpara
CYMMBI M pa3HOCTHU (C OIMOPOi Ha CIPABOYHYIO MH(POPMALHUIO);
HaXOJUTh JIONYCTHMBbIE 3HA4YEHUs IEPEMEHHBIX A JPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MopaeaupoBath ¢ MOMOILBIO (OPMYN pealbHble MPOLECCHl U
SIBTICHHUSL.

OnepupoBath noHATUAMM: GYHKIMS, rpaduk QyHKUINUU, HYIH
(GyHKINK, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, IPOMEKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIEE U HAMMEHBIIEE 3HAUCHHS
(GyHKIHIH.

AHaTU3MPOBATh, CPABHUBATH, 00CYKIATh CBOICTBA (D YHKIIHIA,
CTPOHUTH UX TpaduKH.

OnepupoBaTh NOHATHSIMHU. TIpsIMas TPOIOPIIHOHAIEHOCTS,
oOpaTHass  NPONOPLUUOHAIBHOCTb,  JIMHEHHas  (QyHKUHA,
KBaJpaTU4Has GyHKLUs, napaboia, runepooa.

Hcnoab30BaTh rpadpuku /s OnpeieieHus! CBOMCTB, MPOIECCOB
M 3aBUCUMOCTEH, JUId pemeHus 3a7ad M3 APYruX y4eOHBIX
NPEIMETOB M pealbHOW KHU3HH;, MOAEJIHUPOBATH C IOMOIIbIO
rpaMKOB peasbHbIe MPOLECCHI U SBICHHUS.

Boipazkath ¢opMyJIaMH 3aBUCUMOCTH MEX/1y BETHUYHHAMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 I'OJAM OBYUYEHMUA)

7 kaacc (He MeHee 68 u)

Ha3zBanmue
pasnea (TeMbl)

OcHoBHOe cofepsKaHue

OcHOBHBIE BU/IbI 1eITEJIbHOCTH 00Y4YAKIIHUXCS
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Kypca (44cjio

4acoB)
Ipocreiimmue [Ipocreiimme reomeTpuyeckie OOBEKThI: TOUKH, NMPSIMBIE, JTy4d | POpMYJIHPOBATH OCHOBHBIC MOHSITHS U OTIPEICICHUS.
reoMeTpuyecKkue | U yribl, MHOTOYTOJIbHUK, IOMAaHAs. Pacno3zHaBath  M3y4yeHHBbIE  TeoMeTpuyeckue  QUrypsi,
durypsi CMEXHBIC U BEPTUKAILHBIC YTIIbL. onmpeieNATh WX B3aWUMHOE PACIOJOKEHUE, BBIMOJIHITH
U MX CBOMCTBA. Pabora ¢ npocreiiimymMu yeprexamu. 4epTEX MO YCIOBUIO 33J1a4M (C MCIOJB30BAHUEM CMBICIOBOM
N3mepenue W3mepeHune JTUHEWHBIX W YIJIOBBIX BEIWYHMH, BBIYHUCICHHE |OMOPbI: HABOJSIIME BOIPOCHI W/WIM alrOPUTMa Y4EOHBIX
reOMeTPHYEeCKHX |OTPE3KOB U YIJIOB. JENCTBUN).
BeJIHYHUH [lepumerp w  mnowaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH MpocTeiiye NOCTPOSHUS ¢ TOMOIIBIO ITUPKYIIS U
(14 u) MPSIMOYTOJILHUKOB. JIUHEHKH.
N3MepsATH JINHEHHBIC U YTIIOBBIC BETMYNHBI TCOMETPHUSCKUX U
NPAaKTUIECKUX OOBEKTOB.
OnpenenssiTb «Ha TIa3» pa3Mepbl PEATbHBIX OOBEKTOB,
NPOBOJIUTH IPYOYI0O OIIEHKY UX PAa3MEPOB.
Pemiath 3amaun Ha BBIYMCIICHHUE JUIMH OTPE3KOB U BEIUYHH
YTJIOB.
Pemathb 3a/1a4n Ha B3aMMHOE PACIOJIOKEHUE T€OMETPUUECKUX
dburyp.
IIpoBoauTh KIacCUPUKALUIO YTTIOB, BBIYMCAATH JTUHEHHBIC U
VIJIOBBIC BEIUYHMHBI, MPOBOJAUTH HECJI0KHbIE HEOOXOIUMBIC
JTIOKa3aTeNbHbBIE PACCYKIACHHUS.
3HAKOMUTBHCS C UCTOPHEH pa3BUTHA reOMeTPHUH.
TpeyroabHuKH [TonsiTue ©0  paBHBIX TpEYroJbHUKaX M  IepBUYHBIC | Pacmo3HaBaTh mapbl pPaBHBIX TPEYrOJHHUKOB HAa TOTOBBIX
(22 ) MPEJICTAaBICHUS] O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |depTexkax (c ykazaHHEM MPHU3HAKOB) MPH HEOOXOIUMOCTU C

IpU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJbHBIX  TPEYrOJIbHUKOB.
CBOICTBO MeIMaHbI NPSMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEpEeHHBIE U pABHOCTOPOHHME TPEYToJdbHUKU. [Ipr3Haku
U CBOICTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpoTuB Oonbliell CTOPOHBI TPEYrOJIbHUKA JIEKHUT OONbIIUI

YT OJL

BHU3yaJIbHOW OTIIOPOM.

BbiBoauTh  cneactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PAaBEHCTB TPEYTOJbHUKOB.

®opMyIMpOBATH oTpeeNeHus: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IPSIMOYTOJIBHOTO, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MeAMaHbl TPEYroJibHUKA; CEPEMHHOIO MepHeHANKYIspa
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[Ipocreliline HEpaBeHCTBA B T'€OMETPHMU.
mpeyeonvHuxka. Hepasencmeo nomamnou.

[IpsAMOYTOJIbHBII TPEYTrONLHUK ¢ YriaoM B 30°,
[IepBble MOHATHSA O JOKA3aTEIbCTBAX B TEOMETPHUHU.

Hepasencmeo

OTpe3Ka; MepuMeTpa TPEYroJbHUKA NPH HEOOXOJUMOCTH C
OIIOPOi1 Ha aJITOPUTM IIpaBUJIA.

@opmyaupoBaTh CBOWCTBA W NPU3HAKU PaBHOOEIPEHHOTO
TPEyroJIbHUKA.

CTpouThb 4epTeKH, pemaTh 3a1a4M C TOMOIIbI HAXOXKACHUS
PaBHBIX TPEYTOJIbHUKOB.

[pumenaTs IPU3HAKU paBEeHCTBA  MPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3ajadax (C HMCIOJIb30BAaHHUEM CMBICIOBOMI
ONOPBI: HABOJIME BOMNPOCH M/WIM AIrOpUTMa Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBate 1UGPOBBIE pecypchl AJsl  HCCIAeJOBAHUSA
CBOWCTB M3y4aeMbIX QUTYp.

3HAKOMUTBCS € HCTOPUEH PA3BUTHUS T€OMETPHH.

IMapanienbHble [Tapannensnele mpsMbele, uX cBoiicTBa. Hakpect nexamue, | @OopMyJMpoBaTh MOHSITHE  MAapajUIEIbHBIX  MPSAMBIX,
npsAiMble, CyMMa COOTBETCTBEHHBIE U OJTHOCTOPOHHHUE YIJIbI (0Opa30BaHHBIE IIPU | HAXOAUTH MPAKTUIECKUE TPUMEPHI.
yIJ10B HepeceyeHH MapauiebHbIX MPSAMBIX CEKYILEH). M3y4yaTh cBoiicTBa yrioB, 0Opa30BaHHBIX MpPU MEPECEUCHUU
TPeyroJibHUKa [lpu3Hak  mapaJIeNbHOCTH  HPSMBIX — 4Y€pe3  PaBEHCTBO |[1apaJUIEbHBIX IPSMBIX CEKYyILEH
(14 9) PacCTOSTHUM OT TOYEK OJTHOM MPAMOM O BTOPOH NPSAMOM. IIposoauTs no0ka3zarenbcTBa. DOPMYJIHPOBATHE TeopemMy
CyMMa yriioB TpEYroiabHUKA U MHOTOYTOJIbHUKA. NapajyIeIbBHOCTH  JIBYX IPSAMBIX C  IIOMOIIBIO  YIJIOB,
BHeninue yriel TpeyrojibHUKa 00pa30BaHHBIX MPU IEPECEYEHUU JTUX INPSAMBIX TpPETbEeH
IPSAMOM.
BbIyuciasiTh CyMMy yIJIOB TPEYrojdbHUKA U MHOTOYTOJIbHHKA.
Haxonuth uyucinoBsle W OyKBEHHbIE 3HAYEHHUS YIJIOB B
reOMETPHUYECKUX 3a7jadaX C UCIIOIB30BaHUEM TEOPEM O CyMMeE
YIJIOB TPEYrOJAbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHUTBCH C HCTOPUEH PA3BUTHA TEOMETPHH.
OxpyKHOCTH OKpy»XHOCTb, XOpJbl U TUAMETPHI, UX cBoWcTBa. KacaTtenbHas k| @opMyJIMpoOBaThL  ONpeAeJieHUsl:  OKPYXXHOCTH,  XOPJIbI,
H KpYT. OKpykHOCTH. OKpYy>KHOCTb, BIMCaHHass B Yroi. [lowamue o|nuamerpa M KacaTenbHOW K OKpyxHocTu. M3ydaTrh wux
I'eomerpuueckue |/ 'MT, npumenenue 6 3adauax. buccekmpuca u cepeounHblii|CBOWCTBA, TPU3HAKH, CTPOUTDH YEPTEKH.
MOCTPOCHHA nepneHouKyap KaKk 2eomempuieckue Mecma mouex. HccaenoBarp, B TOM 4HCIIE HCNOAB3YS HU(POBLIE peCypChl:
(14 ) OKpyKHOCTb, OIMCAaHHAs OKOJO TPEYrojibHUKa. BrimcaHHas B | OKPY»KHOCTb, BIIMCAHHYIO B yroil; LEHTP OKpPY:KHOCTH,
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TPEYTrOJIbHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu na nocmpoerue.

BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KaCaTEIbHBIX
Hcnonwvzoeamv memoo I'MT ons doxazamenvcmea meopem o
nepeceuenuy OUCCEKMPUC Yello8 MPeY2ONbHUKA U CepeOUHHbIX
NEepneHOUKYIApo8 K CMOPOHAM MPEY2ONbHUKA C HOMOUBIO
I'MT.

OBiageBaTtb NOHATHSIMH  BIMCAHHOM M ONMCAHHOM
OKPYXXHOCTEH  TpEYroJbHUKA, HAXOAUTh ILEHTPHl 3TUX
OKPYKHOCTEH C OIIOPOX Ha aIrOPUTM IIPABUIIA.

Pemiate OCHOBHBIE 3aJa4M HA IMOCTPOEHME: yIja, PaBHOIO
JTAHHOMY; CEpEIMHHOI0 NEPIEHAMUKYJSApa JAHHOIO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4Yepe3  JAaHHYI  TOYKY U
NEPIEeHIUKYJIIPHON TaHHOW MpsIMON; OMCCEKTPUCHI JAHHOIO
yrja; TPEyroJbHUKOB 10 pPa3jJu4yHbIM 3JE€MEHTaM Ipu
HEO0OXOIMMOCTH C HaIPaBJIAIOIIEH TOMOIIIBIO.

3HAKOMHTBCS ¢ MCTOPHEH Pa3BUTHS FEOMETPUH.

IHoBTOpEHME,
00001IEHNE
3HAHUH

(49)

[ToBTopenue n 0000IIEHNE OCHOBHBIX IMOHATHH W METOIOB
Kypca 7 Kiacca.

PemaTthb 3agauyun Ha IMOBTOPCHHUEC, HIINIIOCTPHUPYIOMIUC CBA3U
MCKAY pa3JIMYHBIMHA YaCTAMU KypcCa.

8 kiacc (He MeHee 68 u)

HazBaunue
pa3aena (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOe coepkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKOIIHUXCS

YeTpIpEXyroJibHUK
n

Hapannenor paMM, €TO0 INPU3HAKU U cBoiicTBa. YacTHbIE crydan
Hux

napajiesorpaMMoB  (TIPSIMOYTOJIbHUK, poMO, KBajpar),

N300paxkaTh M HAXOAUTH Ha YEPTEKaX UYETHIPEXYTOJIbHUKU
pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 9)

npu3HaKku U cBoiictBa. Tpanenus. PaBHOOOKast U IpsIMOYTOJIbHAS
TpaIenny.
Yoeoenue meouanvi. Llenmpanvnas cummempus

®opmyIupoBaTh omnpeseJieHUsI: napasuienorpamma,
NpsSMOYTOJIbHUKA, poMOa, KBajpara, Tparenuy, paBHOOOKON
Tpanenny, IpsSMOYroJIbHON TPareIHH.

Hcnoab30BaTh NPH  pellleHUH MNPOCTeiux  3aaa4
NPU3HAKH U CBOMCTBA: MapajiesiorpaMMa, MpsiMOyroJIbHUKA,
pomba, KBaapara, Tpamelud, paBHOOOKOH Tpameuuw,
IPSMOYTOJIBHOM Tpalenuy.

I[IpuMeHATH MeTOA YIBOCHUS MEIHaHBl TPEYrOJBHUKA C
OIIOpOH Ha aJITOPUTM TIPaBHJIA.

Hcnons3oBats 1upPOBBIE pPECypChl UL HCCICIOBAHMS
CBOWCTB M3y4aeMbIX QUTYp.

3HaKOMUTbBCA C UCTOPHEN Pa3BUTHA IeOMeTPHM.

Teopema PaJieca
U Teopema o
NPONOPUHOHATbH
bIX OTpe3Kax,
1no/100HbIE
TPEYTroJbHUKH
(15 4)

Teopema Daneca u meopema 0 NPONOPYUOHATLHLIX OMPEIKAX.
Cpennsist TuHUs TpeyroibHUKa. Tpamnenus, e€ cpeaHsist TUHUS.
Ilponopyuonanvnvie  ompesku, NOCMpOeHUe  YemeEPMo2o
NPONOPYUOHANLHO20 OMPE3KA.

Ceoticmea yenmpa macc 8 mpey2oivbHuKe.
IlooobHbvle  mpeyeonbHUKUL. Tpu  npusnaxa
mpeyeonvhukos. IlpakTnyeckoe NpuMeHEHHUE.

nooobus

IIpoBoaMTH MOCTPOEHHS C OMOLIBIO HUPKYJIA U JINHEUKH C
ucnosbp3oBaHue  teopeMbl  Qajeca U TEOpeMBl O
IIPONOPLUMOHAIBHBIX ~ OTpPEe3KaX, CTPOMTh  YETBEPTHIU
IIPONOPLUOHANIBHBIM  OTPE30K C ONOPOH Ha 3pPUTENBHYIO
HaIJISITHOCTb.

Haxoauth 107100HbIE TPEYTOJIBHUKH HA TOTOBBIX YepTexkax
yKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MON00US MpH
HEOOXOMMOCTH C BU3YaJIbHOUM OMOPOH.

Pemats 3agaum Ha NOJOOHBIE TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSITEJIBHOTO ITOCTPOCHHSI UYEPTEKEH M HAXOXKJICHUS
MONOOHBIX  TPEYroJbHUKOB MNP  HEOOXOJUMOCTH €
HaITpaBJISAOIIEH TOMOIIIBIO.

IIpoBoauTh 10Ka3aTEJBCTBA C MCIIOJb30BAaHUEM IPU3HAKOB
NoJJ00USI HECIIOKHBIX T'€OMETPHYECKUX 3ajjady C OMopod Ha
aJITOPUTM y4eOHBIX JIEHCTBHMA.

IIpumeHsiTh  TOJNy4YEeHHblE  3HAHMUS  TNpPU  PEIIEHUU
FEOMETPUUYECKUX U MPAKTUYECKUX 33a4 IPU HEOOXOIMMOCTH
C HAIIPABJIAIOLIEN TOMOIIBIO.

3HAKOMHTBCS ¢ MCTOPHEH Pa3BUTHS FEOMETPHH.
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ILnomann.
Haxo:xnenue
nmjaomaaen
TPeyroJibHUKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomaan
noo00HbIX (uryp
(14 v)

[Tonsitrie 06 00IIEH TEOPUU TUTOIIAIH.

®dopMynbl IS IUIOMIAA  TPEYroJbHHUKA, TMapajuiesiorpaMMa.
OmHoweHue niowaoei mpeyeorbHUK08 ¢ 0OWUM OCHOBAHUEM
unu obwetl 8bICOMOIL.

Buviuucnenue niowaoeti cnodicnvlx ¢hueyp uepes pazduenue Ha
yacmu u 0ocmpoeHue.

[Tnomanu ¢puryp Ha kieTyaToit Oymare.

[Tnomanu momo6ubIx Guryp. Beraucnenue miomanei. 3agadu ¢
MPAKTUYECKUM COJiepKaHueM. Pewenue 3adau ¢ nomoupio
Memooa 6CnoMo2amesibHouU Niouaou.

OBjaeBaTh NEPBUYHBIMH MPeEACTABJIEHUSAMH 00 oOmmIeH

Teopun Iwomamu (Mepsl), (opMyJAMPOBaTH CBOWCTBA
IUTOIIA !, BBIACHATD UX HATJISIAHBIA CMBICI.

[Tpumensts  ¢opmynbl  IUIOMIAAM  HapajuiesiorpaMMa,
TPEyroJbHUKA, Tpalelud C ONOpPOH Ha CIIPaBOYHYIO
UH(OPMALIHIO.

I[IpumeHsTH bopmybl TUTOIIATH BBIITYKJIOTO

YETBIPEXYTOJbHUKA YEPEe3 IUAarOHaIu U YIoJl MEKIy HUMU C
OTIOPOY Ha CIPABOYHYIO WH(OPMAIIUIO.

Haxoauth 1uiomaan ¢uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare, HCII0JIb30BaTh Pa30MEHUE HA YAaCTH U JOCTPOEHHUE.
Pa30ouparh npuMepsl UCIOIb30BaHUSA BCIIOMOTaTEIbHON
IJIOIIAIH ISl pELIEHUSI TEOMETPUUYECKUX 3a/1a4.

Haxonuth momanu mnoaoOHbIX ¢uryp ¢ omnopod Ha
CIPaBOYHYIO HH(OPMALIHIO.

BbIYucaSTh TUIOMAIHN Pa3IMYHBIX MHOTOYTOJIBHBIX (DUTYD.
Pemiate 32124 Ha IUIOIIAIb C IPAKTUYECKUM COACPKAHUEM
IIOCJIE COBMECTHOI'O aHAJIU3A.

Teopema
Iudgaropa u
HayYyaja
TPHTOHOMETPHUH
(10 v)

Teopema Ilucaropa, e€ noka3zaTenbCTBO M NPHUMEHEHHE.
Ob6parnas Teopema [Iudaropa.

OmnpeneneHue TPUTOHOMETPUUYECKUX (YHKIMH OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOWICHHS B MPSIMOYTOJIbHOM
TpeyronbHuKe. OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.
CooTHOLIEHHsT ~ MEXIYy CTOPOHAaMH B TPSAMOYTOJIBHBIX
TpeyroyibHuKax ¢ yrinamu B 45° u 45°% 30° u 60°.

®opmynupoBath Teopemy lludaropa, mcmoab3zoBatrh €€ B
MPAKTUYCCKUX BBIYUCIICHUAX.

Bnaznerb NOHATUSIMU TPUTOHOMETPUUYECKUX (PYHKLIUN OCTPOTrO
yriia, IpOBepATh UX KOPPEKTHOCTD.

BbiBOOIMTL ~ TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYIOJbHUKE C ONOPOM Ha CIPaBOYHYIO
MH(pOpPMAaLIHIO.

HccnenoBarh  COOTHOWIEHMS ~ MEXJIy  CTOPOHaMH B

IPSIMOYTOJIBHBIX TPEYroJIbHUKAX ¢ yriaamu B 45° u 45°; 30° n
60° ¢ HanpaBIAOLIEN TOMOILBIO.

HUcnoab3oBary  Qopmynsl  npuBedeHHs U
TPUTOHOMETPHUECKOE TOXKAECTBO ISl HAXO0XKIEHUS
COOTHOIIEHUN MeXJy TPUTOHOMETPUYECKUMH (YHKIMIMHU
pPa3IMYHBIX OCTPBIX YIJIOB C OMNOpPOW Ha CIPaBOYHYIO

OCHOBHO€
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UH(OPMALIHIO.

IIpuMeHATH MOJIydyeHHbIE 3HAHWS U YMEHUS IPU PELICHUU
NPaKTUYECKUX 3a7ad (MpH HEOOXOJUMOCTH C OINOpOil Ha
JITOPUTM IIPaBUJIA).

3HAKOMUTBLCA C MCTOPHUE Pa3BUTUSI TEOMETPUH.

Yrabl B BrincanHble U EHTpaIbHBIE YIUIBI, YTOJ MEXKIAY KacaTreapbHOU U | DOopMy/IHpPOBATH OCHOBHBIC OIPEAETICHUS, CBS3aHHBIE C

OKPY’KHOCTH. XOPJAOH. yrjlaMd B KpyTe (BIIUCAHHBINA yToJI, HEHTPAIbHBINA yToI).

Bunucannbie VYTIIbl MEXY XOpIAMH U CEKYILIUMH. HaxoauTh BOMCaHHBIE YIJiibl, OMUPAIOIIMECST HA OAHY YTy,

U ONHMCAHHbIE Brnucannbie u onucaHHbIe YETHIPEXYTOJBHUKHU, WX MPU3HAKU U | BBIYMCJISATH YIJIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yriax,

YeThbIPeXyroJbHUK |cBoiicTBa. IIpumMeHeHMe STUX CBOWCTB MpU  PEUICHUH | TEOPEMBI O BIMCAHHOM YETHIPEXYTOJbHUKE, TEOPEMBI O

U. r€OMETPUUYECKHX 3a/1au. LHEHTPAIHHOM yIjie TpH HEOOXOAMMOCTH C BHU3YaJIbHOM

KacareiabHbie BzaumHoe pacnonoxkeHue ByX ~OKpyxHocTed. Kacanue | onopoiu.

K OKPY’KHOCTH. OKPYKHOCTEH. HccnenoBathb, B TOM YHCIIE C TOMOIIBIO IU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIC U ONKMCAHHBIC YETHIPEXYTOJIbHUKHY, BHIBOAUTD UX

OKPY KHOCTeM CBOICTBA U IPU3HAKHU I10CJIE COBMECTHOI'O aHAJIN3A.

(13 ) Hcnoab3oBaTh 3TH CBOMCTBA M MNPU3HAKKA IPU PELICHUU
3az1ay.

IHoBTOpEHME, [ToBTOpEeHNE OCHOBHBIX TOHITHH M METOMOB KypcoB 7 u 8 |Pemarsh 3agaum Ha MOBTOPEHHE, WILTIOCTPUPYIOIIUE CBS3U

00o0menune KJIaccOB, 0000IIeHNE 3HAaHUH. MEXYy Pa3IuYHbIMU YaCTSAMHU Kypca.

3HAHUM

(4 4)

9 knacc (He MeHee 68 u)

HazBanue
pasaeJa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS
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Tpuronomerpusi. |Omnpenenenne TpuroHoMerpudeckux (GyHkuuid yrioB ot 0° 10| @opMyIupoBaTh  ONpedeJeHHs]  TPUTOHOMETPHYECKHUX
TeopeMbl 180°. KocuHyC ¥ CHHYC OpsAMOro W Tymoro yria. Teopema|(QyHKIMH TymbIX M NPSIMBIX YIJIOB C BU3YalbHON OMOPOM.
KOCHHYCOB 1 kocuHycoB. (OOoOmeénHas) Teopema cuHYCOB (¢ paamycoM|DopMylnpoBaTh T€OpeMYy KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OINHUCAaHHOUN OKPYXHOCTH). Haxox/1eHue JUIMH CTOPOH U BEJIMYHH | PAJUYCOM OIMCAHHON OKPYKHOCTH).
Pemenne YIJI0B TPEYTOJIbHUKOB. Pemiath TpeyroibHUKH C OMOPOl Ha AJITOPUTM Y4YEOHBIX
TPeyrojbLHUKOB ®opmyna MmIomaal TPEyrojbHUKa 4epe3 JBe CTOPOHBI M YroJ | I€HCTBUM.
(16 4) Mexay Humu. @opmyrna miomaay 4eTblpEXyrojipHUKa uepes ero | Pemate  mpakTudyeckue  3aauM, CBOASIIMecH K
JUAroOHaJIN U yroJl MEX]Ty HUMHU. HAXO0KIEHUIO PA3JTUYHBIX 3JIeMEHTOB TPeyroJbHUKA.
[IpakTHdeckoe MpuMeHEHHE JOKa3aHHBIX TEOPEM.
IIpeoopaszoBanme |[lonamue o  npeobpazosanuu  noOoOUs. OcBauBatp NOHSITHE npeoOpa3oBaHus nosoous.
noaoousi. CoomeemcmeenHbie siemenmvl NHOOOOHBIX huyp. HcceaenoBaTh OTHOIICHUE JTMHEWHBIX JIEMEHTOB (UTYp TPU
MeTtpuueckue Teopema o0 npoussedeHuu ompe3ko8 Xxopo, meopema o |npeodpazoBaHuu nonoous. Haxogurs npumepsl monodus B
COOTHOLIEHUS B npou3BeO0eHuU OMmpe3Ko8 CeKywux, meopema o0 Keéaopame|OKPYKarOUeH AeHCTBUTEIbHOCTH.
OKPYKHOCTH KkacamenvHol. [Ipumenenue 6 peutenuu ceomempuyieckux 3aday. | Bolgooums mempuueckue coomuouwieHus mexncoy ompeskamu
(10 v) X0pO, CeKyWux u KacameabHulX ¢ UCHONb308AHUEM BNUCAHHBIX
Veno8 u NOOOOHbIX MPey20JIbHUKOB.
Pewams ceomempuueckue 3a0auu u 3a0auu u3 peanbHOU
JHCUZHU C UCTIOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BekTopbl Omnpenenenne BEKTOPOB, CIOKEHHE U Pa3HOCTh BEKTOPOB, Hcnoab30BaTh  BEKTOPbl Kak HaMpaBIEHHBIE OTPE3KH,
(12 ) YMHOXEHHE BEKTOpa Ha YUCIIO. HCCIICI0BATH TFE€OMETPUYECKHUN (nmepemerexue) u

DU3NYECKUN U TEOMETPUUECKHUM CMBICII BEKTOPOB.
Paznoxxenue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BekTopa.

CkansipHoe NpOU3BEIAEHUE BEKTOPOB, €r0 MPUMEHEHHE IS
HaXO0XJIEHUS JIJIMH U YTJIOB.

Pemenue 3aga4 ¢ mOMOIIBIO BEKTOPOB.

[IprMeHeHre BEKTOPOB IJI PEIICHUS 3aJa4 KUHEMATHKUA U
MEXaHHUKHU.

¢busnueckuil (cuia) CMBICIBI
BOITPOCHBIN IIJIaH.

3HaTh ompeaeneHMs CYMMBI U PAa3sHOCTH BEKTOPOB,
YMHOKEHHS BEKTOpa Ha 4YUCIIO, HCCJIe0BaTh
reOMeTPUYECKUN U PU3NYECKUI CMBICIIBI 3TUX ONEpaLUi.
Pemiate reomMerpuueckume 3ajadyd ¢ MCIOJIB30BAaHUEM
BEKTOPOB.

PackinaapiBaTh BEKTOP 110 IBYM HEKOJIJIMHEAPHBIM BEKTOPAM.
Hcnoab3oBarh  CKaISpHOE  NPOU3BEACHHE  BEKTOPOB,
BBIBOJMTb €0 OCHOBHBIE CBOMCTBA.

BeryuciasaTs CyMMy, pa3sHOCTh M CKaJSIPHOE ITPOU3BEIICHHE

BEKTOpPOB C OIIOPOM Ha
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BEKTOPOB B KOOPJIMHATAX.
IIpuMeHATH CKaXsIpHOE NMPOU3BEACHUE Ul HAXOXKICHUS
JUIMH U YIJIOB.

JlekapToBbI JlekapTOBBI KOOPANHATBI TOYEK HA IUIOCKOCTH. OcBauBaTh NOHSITHE IIPSIMOYIOJIbHON CUCTEMBI KOOPJMHAT,
KOOPAWUHATBI  Ha| VpasHnenue npsamou. YTIOBOW KOI(D(UIMEHT, TAaHTEHC YTIJa |AEKaPTOBBIX KOOPIUHAT TOUKH.
IJIOCKOCTH HaKJIOHA, NapaljiesIbHbIe U IePICHAUKYJIIIPHbIE IPSIMBIE. HccaenoBath ypaBHEHUE IPSIMOI U OKPY’KHOCTH € OIIOPOIl Ha
(9 9) YpaBHeHHe OKpYyKHOCTM. HaxokIeHue KOOpAMHAT TOYEK | BOIPOCHBIM ILJIAH.
nepeceyeHust OKpY>KHOCTH U MPSIMOH. HaxonuTh LeHTp U pasinyc OKpY>KHOCTH 110 €€ ypaBHEHUIO.
Metoa KoOpAMHAT IIPU PELIEHUH T€OMETPUYECKUX 3a/1a4. PemaTth 3a1a4m Ha HAXOXKIEHUE TOYEK [IEPECEUEHUS NPSMBIX
Hcnonb30BaHue MeToja KOOPAUHAT B IPAKTUYECKUX 3a/1a4ax U OKPYKHOCTEH C MOMOIIIbIO METO/1a KOOPAMHAT.
Hcnoab30BaTh CBOWCTBA yriioBoro koddduimenta mpsmon
IpU pPELICHUH 3a7ad, s ONPEICNICHUS PaclOiIOXKEHUS
MPSMOM.
IIpuMeHATh KOOPIUHATHI NIPH PELICHUU I'€OMETPUUYECKUX U
NPAaKTUYECKUX 3ajady, JUIsl IOCTPOEHHMsS] MaTeMaTH4YEeCKHUX
MoJieIel pealibHbIX 3aa4 («MEeTOJl KOOPAUHATY).
IMoab3oBaTbest AN TOCTPOGHHUS M MCCIEIOBAHUMN
U(GPOBBIMU PECYPCaAMHU.
3HAKOMHTBCS € MCTOPHEH Pa3BUTHS T€OMETPUN
IIpaBuiabHbIE [IpaBuiibHbIE MHOTOYTOJIBHUKH, BBIYUCICHHE WX 3JIEMEHTOB.| DopMyJIHpPOBATH ornpezeneHne PABUIILHBIX
MHOIOYrOJIbHUKH. |Yucio 7 M JUIMHA OKPYXKHOCTH. [[nMHAa AyrH OKpPY)KHOCTH.|MHOIOYTOJbHHKOB, HAXOAUTH UX JJIEMEHTBHI.
Jauna Panuannas mepa yria. ITosb30BaTBLCSI MOHATHEM JUIMHBI OKPYKHOCTH, BBEEHHBIM C

OKPYKHOCTH U
IUI0IIAIb KPYyra.
Boruucienue
nJioiajei

8w

[Tnomanp kpyra M €ro 3JIEMEHTOB (CEKTOpa M CErMEHTa).
Boruncnenue miomaaen Gpuryp, BKIIOYAIOIUX 3JIEMEHTHI KpyTa.

MOMOUIbIO TPaBUWJIbHBIX MHOTOYTOJIBHUKOB, OINpPelesiTh
YUCIIO 7T, JUIMHY YyTU U paJlaHHyI0 MEpY yIJia 1o oopasiy.
IIpoBoauTh mepexox OT paMaHHOW MEPHI yIila K TpagyCHON
¥ Ha000pOT MO BU3YaJIbHOMU OIope.

OnpepensiTh II0MaAL Kpyra.

BoiBoauTh opmyiibl (B rpaycHON U pafuaHHOW Mepe) s
JUIMH AYT, IUIONAJEd CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOITPOCHBIN IIJIaH.

Boruncasars miomanu (Guryp, BKIIOYAIOUNIMX SJIEMEHTHI
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OKPYKHOCTH (KpyTa) ¢ OIIOpoii Ha CIPaBOYHYIO HH(OPMAIIHIO.
Haxoaurs 1mromany B 3a1a4ax peagbHON )KU3HU.

JBuzKkeHUSs Ionamue o 08udceHuU NIOCKOCMU. Pa3dupars  mpuMepsl,  WUIIOCTPUPYIOIIUE  MOHATHUS
TJIOCKOCTH Tapannenvhulii neperoc, nosopom u cummempus. Ocu u yenmpol | IBUKCHUS, IICHTPOB U OCEH CUMMETPHH.
(6 9) CUMMEmMPUU. @opMyaupoBaTh OIpPEICICHHs MapauIeIbHOTO IEepeHoca,
IIpocmetiuiue npumeneHus 6 peuieHuu 3a0ay. MOBOPOTa U OCEBOW CHMMETPUM C BH3YyaJbHOW OMOPOIA.
HaxoauTh HEMoIBHKHbBIE TOYKHU 10 00pa3Ily.
HaxoauTh 1IEHTPHI M OCH CUMMETPUH npocTeimux Guryp mo
oOpasiy.
Ilpumenamp napanienvhviti NEPeHOC U CUMMEMPUIO npu
peueHuu 2eomempuiecKux 3a0a4 (pazoupamos npumepol).
Hcnonwvzoseamn 01151 nocmpoenus u ucciedo8anull yu@pposvie
pecypcbl.
IMoBTOpEHUE, [ToBTOpEeHNE OCHOBHBIX MOHATHH M METOIOB KypcoB 7—9 |OmepupoBaTh MOHSATHAMHU: QHUrypa, TOUYKa, IpsMasi, yroi,
00o0menue, KJIacCOB, 0000IIEHUE ¥ CHCTEMATU3aIlHsI 3HAHUH. MHOTOYI'OJIbHUK, PaBHOOEAPEHHBI M  pPaBHOCTOPOHHUM
cucrematusamusi | [Ipocreiimme reomerpudeckue (QUIYpBI W WX  CBOWCTBA. | TPEYrOJbHHKH, MPSIMOYTOJbHBIA TPEYrOJIBHUK, MeEIHaHa,
IHARMIZ N3mMepeHue reoMeTpu4eCcKUX BETUYHH. OWCCeKTprca W BBICOTA TPEYTONIBHUKA, MapajlIelIorpaMM,
(7 u) TpeyroabHHUKH. pPOMO, TIPSMOYTOJIBHUK, KBaJpaT, TPArenus; OKPYKHOCTb,

[TapannenbHbIe U NEPIEHAUKYIISIPHBIE TPSMBIE.

OKpyXHOCTh U Kpyr. I'eoMeTpudeckue MOCTPOCHHs. YTIbI B
OKPY’KHOCTM. BrnmcanHele W ONUCAaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.
IIpsAimas 1 OKpyKHOCTB.
YeTbIpEXYroJbHUKY.
YETHIPEXYTOJIbHUKH.
Teopema [Tudaropa u Havana TpuroHoMeTpuu. Pemenue oOmmx
TPEYTrOJIbHUKOB.

[IpaBuIbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanms miockocth. Jpmwkenus. [logooue. CummeTpus.
[Tnomane. Berancnenue miomaaei. [Tnomaan moqoOHBIX GUTYp.
JlekapTOBbI KOOPIMHATHI HA TJIOCKOCTH.

Bnucanzsie )51 OITMCAHHBIC

KacaTeJbHasl, paBeHCTBO M 1oao0ue Guryp, TpeyroibHUKOB;
NapajuleIbHOCTh M MEPHEHAUKYISIPHOCTh MPSIMBIX, YToOJl
MEXNY NpSIMbIMH, CHMMETPUS OTHOCUTEIBHO TOYKH U
NpsIMOM; JJIMHA, PACCTOSHUE, BEIMYMHA YyIia, IUIOMAb,
HEPUMETP.

HUcnonv3oBate  (¢opmyabl: nepumerpa U IUIOIIALU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOIIAJU Kpyra,
00BEMa MPSMOYTOJILHOTO Mapasliesenunesa.

OnepupoBarb NOHATHAMM: IPSAMOYIOJbHas  CHUCTEMA
KOOpJMHAT, BEKTOp; MCHOJAb30BaTh JTH TMOHATHUS IS
MIpeJICTaBICHUs] JaHHBIX U PEIIeHUs 3ajad, B TOM 4YHCIE U3
JIPYTruX y4eOHBIX MPEAMETOB.

Pemath 3agaum Ha TMOBTOpPEHHE OCHOBHBIX MOHSTHH,
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BekTops!l Ha IIIIOCKOCTH.

WJUTIOCTPALIMIO CBS3EM MEXKIY Pa3IMYHbIMU YacTAMHU Kypca.
BriOupars MeTox [J1s pelieHus 3a/1a4u.
Pemrartn 3agaun 13 noBceJHEBHOM KU3HU.

TEMATHUYECKOE IVIAHUPOBAHUE YUEBHOT'O KYPCA «BEPOSITHOCTH I CTATUCTHKA»
(II0 TOAAM OBYYEHUS$I)

7 kaacc (He meHee 34 4)

Ha3Banue
pasnaesa (TemMbl)
(4ucy10 4acoB)

OcHoBHOE coaepikaHue

XapaKTepHCTmca JACATECJIBbHOCTH oﬁyqammuxcﬂ

Ilpeacrasiienune
AAHHBIX
(7 )

IIpencraBnenve naHHBIX B Tabimuuax. [IpakTuueckue
BBIUMCIICHUS 10 TaOJWYHBIM JaHHbIM. 3BrnedeHue u
UMHTepHpeTanus TaONu4HbIX JTaHHbIX. [IpakTnyeckas pabota
«Ta0auub.

I'paduueckoe npeacTaBiIeHHE JAaHHBIX B BHUAE KPYTOBBIX,
CTOJIOMKOBBIX (CTONOYATHIX) nuarpaMM. UTeHne u nocTpoeHue
nuarpamm. [IpumMeps! neMorpaduyeckux auarpamm.
[IpakTuueckas pabota «JlnarpamMmb».

OcBanBaThp Ha 0a3zoBoM YPOBHE CIoco0bI
MPE/ICTAaBICHUS] CTATUCTUYECKUX JaHHBIX W YHUCIOBBIX
MacCUBOB C TIOMOULIbIO TabaWIl W  JuarpamMm ¢
WCIIOJIb30BAHUEM  aKTyaJbHBIX M BaXHBIX JIAHHBIX
(nemorpaguueckue JTaHHBIE, IIPOU3BO/ICTBO
MPOMBIIUIEHHON M CEIbCKOXO3SIMCTBEHHON MPOMYKIIUH,
OO0IIIECTBEHHbIE U TPUPOIHBIC SBICHUSA).

HN3yuars meroabl paboThl ¢ TaONWYHBIMU U
rpadM4ecKUMHU NPEICTABICHUSIMHI JAHHBIX C TOMOIIBIO
HU(POBBIX PECYpcOB B XOJle MpaKTHUYECKHX paldoT (c
HaIPaBJIAIOIIEH TOMOIIBIO).
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OnucareabHas
CTATHCTHKA

(8 1)

Yucnoseie Habopbl. CpenHee apuMeTniecKoe.

Menuana 4uciioBoro Habopa. Y CTOMYMBOCTh MEIHAHBI.
[Ipaktuueckas padora «CpeaHue 3HAYCHUS».

HauGonbiiee 1 HauMeHbIIIee 3HAUSHUST YHCIIOBOT0 Ha0opa.
Pa3max.

OcBauBaTh Ha 0a30BOM YypPOBHE NOHSITHS. YHCIOBOM
HaOop, Mepa IEHTPAIbHOW TEHACHIMH (Mepa ILIEHTpa), B
TOM YHCJIE CpeiHee apu(METHUECKOe, METUaHA.
OnucpiBaTh CTAaTUCTUYECKHWE JAaHHBIE C IOMOIIBIO
cpeaHero apupMeTHYecKoro U MeauaHbl. Pemars 3agaun
(c WCTONB30BaHUEM 3PUTEIHLHOM HAISATHOCTH W/WIH
BepOAIBHON OTIOPHI)

N3yuaTh cBolicTBa CpeqHHMX, B TOM YHCIE C ITOMOIIBIO
U(POBBIX PECYpCOB, B XOJI¢ MPAKTHYECKHX paboT, (c
HaIpPaBJISAOLIEH TOMOIIIBIO).

OcBauBaTh Ha 0a30BOM YPOBHE MOHATHS: HauOOIIbIICE
Y HauMEHbIIIee 3HAYCHUS YMCIIOBOTO MAaCCHBa, pa3Max.
Pemats 3agaun Ha BHIOOp crioco0a OMKMCaHUs TaHHBIX B
COOTBETCTBUM C MPHPOJOW JAaHHBIX H  LEJISIMHU
MCCIICIOBAaHMS C HANIPABIISIONICH MOMOIIBIO.

Cayuaiinas
W3MEHYHBOCTh

(6 )

Cryuatinas uzmenuusocms (npumepwl). Yacmoma snaueHuti 6
maccuse dannwvix. I pynnuposxa. I'ucmoepammul.
Ipaxmuueckasn paboma « Ciyuainas usmeH4Uu8oCmb).

Oceéaueamv noHamuUA. 4yacmoma 3HAYEHUU 6 MACCUse
OQHHBIX, 2DYNNUPOBKA OAHHBIX, 2UCTNOSPAMMA.

Cmpoumsb cucmoepammul no oopasyy

Oceausams cpaguueckue npeocmasienuss pazubix U008
CVUAUHOU UBMEHYUBOCU, 8 MOM HUCTe C HOMOUbIO
yughposwix pecypcos, 8 xo0e npaKmuyeckou pabomoi.

BBenenue B
TeopuIo rpagos
(4 9)

I'pagh, eepwuna, peopo. Ilpedcmasnenue 3a0auvu ¢ NOMOWbIO
epagha. Cmenenw (s8anenmuocms) eepuunvl. Hucno pébep u
cymmapuas cmeneHs gepuwiun. Llenv u yuxn. Ilymo 6 epage.
Ilpeocmasnenue o ceaznocmu epagha. O6x00 epagha (dtinepos
nyms). I[Ipedcmaenenue 06 opuenmuposanuvix epagax.

Oceausamv nonamusa. epag, éepwuna zpagha, pedopo
epaga, cmeneHs (8aleHMHOCIb BEPULUHDBL), YENb U YUKIL.
Oceausamv nonamusn: nyms 8 epage, di1epos nyms,
00x00 epacgha, opueHmuposanHwlil cpag.

Obcyyncoamv peuwienue 3a0auu Ha NOUCK CYMMbl
cmeneHell gepuiun 2paga, Ha nouck obxoda epaga, Ha
noucKk — nymeil 8  OpPUEHMUPOBAHHBIX  2pagax ¢
Hanpasisoueti NOMOWbIHO.

Ocsausams cnocodvl npedcmasieHus 3a0ay U3 Kypca
aneebpul, eeomempuu, meopuu 8epPoImMHOCMel, Opyeux
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npeomemos ¢ nomowplo 2paghos  (Kapmel, cxembl,
aneKkmpuiecKkue yenu, QyHKYUOHAIbHbIE COOMEEMCMaELUsL)
HA npumMepax.

BepositHOCTB M

Cryuaunsiii onolm u cayyaiHoe coovimue. Beposmuocmo u

Oceaueamv nOHAMUA. CIYUAUHBII ONLIM U CIYYAUHOE

4yacToTra yacmoma coovimus. Pons manoseposmuvix u npakmuyecku | cobvimue, MAl08epoOAmMHoe U NPAKMU4eCKU 00CmosepHoe

CJIYy4YaiHOr o 00cmosepHbIx cobbimutl 8 npupoode u 6 obwecmee. Monema u | cobvimue.

co0bITHS USpaIbHAas KOCMb 8 Meopull 6epOMHOCMEL. H3yuamo 3HAUUMOCTb  MANOBEPOAMHBIX  COOLIMULL 6

(4 9) Ipakmuueckas paboma « Hacmoma vinadenus opiay. npupooe u obwecmee HaA BAJNICHLIX Npumepax (asapui,
HecuacmHvle cryyau, 3awuma NepCoHAIbHOU
ungopmayuu, nepeoaia OaHHbIX).
H3yuams ponv Kiaccuueckux 8eposmHOCMHbBIX Mooenell
(MOHema, uepanbHas KOCMy) 8 meopuu 8epomHOCMElL.
Habénwoame u usyuamp uacmomy cobwbimutl 8 nPpoCmMulx
9KCNEpUMEHMax, 8 MoM Hucie ¢ NOMOwbl0 YUPPOBbIX
Pecypcos, 8 xo0e npaKmu4ecko pabomel.

O600menue, [IpencraBnenne  manHbiX.  OmnucarenpHas — craTUCTHKA. | [IOBTOPATH M3ydeHHOE U BBICTPAMBATh CHUCTEMY

KOHTPOJIb BeposiTHOCTB CitydaitHOTO COOBITHSI. 3HAHUU.

(5 9) Pemath 3aga4u Ha pEICTaBICHNE U OTIMCAHUE TAHHBIX C

MOMOIIBI0 U3YYCHHBIX XapPaKTEPUCTUK C HAMPABIISAIONIEH
MTOMOIIIBIO.

Ob6cyxaarn NnpuMepbl CITy4alHBIX COOBITHH,
MaJIOBCPOATHBIX U MPAKTUYCCKU JOCTOBCPHBIX CJ'IyLIaI\/JIHBIX
COOBITHI, UX POJIU B IPUPOJE U )KU3HHU UEIOBEKA

8 kiacc (He MmeHee 34 4)

Ha3Baunmue
pasaesia (Tembl)

OcHoBHOE cogep:xaHue

XapakTepuCcTHKA 1eATEIbHOCTH 00y4al0MINXCs
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(4HCy10 YacoB)

IloBTOpPEHME
Kypca 7 kjiacca
(4 4)

IIpencraBnenne  paHHbIX.  OmnucarenbHass — CTaTHCTHUKA.
CrnydaiiHast n'3MeHYHUBOCTh. CpeiHre YUCIIOBOTO Habopa.
Cayyaiinble coObiTus. BepositHocTH 1 yactoThl. Kitaccuueckue
MOJIETI TEOPUU BEPOSITHOCTEH: MOHETA U UTPAJIbHAS KOCTb.

IloBTOPSATH M3Y4EHHOE U BBICTPAMBATh CUCTEMY
3HaHUM.
Pemiate 3agaum (Mo BH3YyaJbHOIl  omope) Ha

NPEACTABIICHHE M OINHCAHWE JAHHBIX C
W3YYEHHBIX XapaKTEPUCTHK.

Pemiate 3agaum (Mo BH3YyaJbHOIl  omope) Ha
IIPEICTABICHUE TPYNIIMPOBAHHBIX JaHHBIX M ONUCAHUE
CIIy4allHOM U3MEHUYMBOCTH.

Pemiate 3agaum (M0 BH3YaJbHOWl  oOmope) Ha
OTpeieNICHUE YaCTOThI CIy4ailHBIX COOBITUH, 00CYXKIeHUE
IPUMEPOB  CIy4allHBIX COOBITHH, MaJOBEPOSATHBIX H
MPAKTUYECKU JOCTOBEPHBIX CIYYaHBIX COOBITHIA, UX POIU
B IIPUPOJIE U )KU3HU YEIIOBEKA.

IIOMOIIBIO

OnucarejbHast Omxnonenus. [ucnepcus uucnogozo naoopa. Cmanoapmnoe | Oceaueamov RNOHAMUA: OUCNEPCUs U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHEeHUe YUci068020 Habopa. [{uazpammel pacceusanus. OMKIOHEHUe, UCNONb306AMb MU XAPAKMEPUCTIUKU 0I5
PacceuBanue ONUCAHUs pacceusanusi OGHHbIX.
JAHHBIX Yuacmeoseamv 6  obcyicoenuu  cunomeszvr 00
(4 9) OMCYmcmeuu Ui HATUYUU  CEA3U N0  OUASPAMMAM
pacceusanus.
Cmpoums Ouacpammvl pacceuganusi no UMEUUMCS
OQHHBIM, 8 MOM HUCTe C NOMOWbIO KOMNblomepa (nocie
COBMECMHO20 AHANU3A).
MHo:kecTBa MHoxecTBO, moaMHOXKecTBO. Omnepanuu HaJ MHOKecTBamH: | (OcBamBATh MOHATHSI: MHOXKECTBO, DJIEMEHT MHOXKECTBA,
(4 9) oObeTMHEHNE,  TepecedeHne,  jaomonHeHue.  CBOHCTBA | MOJMHOXECTBO.
oreparuit HaJI MHO>KECTBaMHU: NEPEMECTUTENIBHOE, | BBINMOJHATH onepamnuu HaJI MHOKECTBAMH:
coueTaTeIbHOe, pacClpeIeIUTeILHOE, BKITIOUCHHUS. o0beMHeHne, TIepeceueHne, TOomoHeHne (TI0 00pasIy).
I'paduueckoe npeacTaBIeHIEe MHOXKECTB. Hcnoab3oBathb CBOWCTBA: MEePEeMECTUTENHHOE,
COYeTaTeNlbHOe, pPAaCHpeleNUTeNIbHOe, BKIIOYCHUS (C

WCIIO0b30BAHUEM BU3YaIIbHOM OMOPBHI).
Hcnonb3oBath rpaduueckoe MnpeacTaBieHHE MHOXKECTB
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[P ONMCAHUU PpEaJbHBIX IPOLECCOB U SBICHUM, NpU
pEeIIeHnH 3a/1a4 U3 APYTruX YUeOHBIX MPEIMETOB U KypCOB
(c uCnOJIB30BaHNEM BU3YaJIbHOMN OIOPBHI).

BepositHOCTH
CJIy4aiiHOT 0
co0bITUS

(6 1)

DnemMeHTapHbIe COOBITHSL. Crnyuaiinble COOBITHS.
bnaronpustcTByomue 3eMeHTapHable coobITus. BepostHocTH
coObITHH. OmBITBI C PaBHOBO3MOXXHBIMU 3JI€MEHTapHBIMU
coObITHsIMH. CiTydaifHbIN BBIOOD.

IIpakTryeckas padora «OnbITh C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSIMI.

OcBanBath Ha  0a30BOM  YpPOBHe  NOHSTHS:
AIIEMEHTapHOe COObITHE, CclydyallHOe COOBITHE Kak
COBOKYITHOCTh  OJIarOMPUSATCTBYIOIIUX  3JIEMEHTapHBIX
COOBITHIA, PABHOBO3MOYKHBIE 3JICMCHTAPHBIC COOBITHS.
Pemath 3aga4m Ha BRIYUCIIEHUE BEPOSITHOCTEH COOBITUI
M0 BEPOSATHOCTAM DJIEMEHTAPHBIX COOBITUH CIy4ailHOTO
ombITa (C HMCHOJIb30BAaHUEM 3PUTEIBHON HAIJISIIHOCTH
1/uii BepOaIbHOM OIIOPHI).

Pemath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEN COOBITHIA
B OIBITAaX C PABHOBO3MOXKHBIMH  3JIEMEHTAPHBIMHU
COOBITUSIMH, B TOM YHCIIE C MOMOIIBIO KOMIIbIOTEpA (C
UCIIONIb30BAaHUEM  3PHUTEIBHOM  HATJSAHOCTH  W/MUIU
BEepOAIBLHOM OTOPHI).

IIpoBoauTh M HM3Yy4YaTh ONBITHI C PABHOBO3MOXKHBIMH
AJIEMEHTapHBIMUA COOBITUAMH (C UCTIOIH30BAHUEM MOHET,
UTPATTbHBIX KOCTEH, TIPYTUX Mo ierei)
B XOJ€ TMpakTU4Yeckoil pabdoThl (C MCHOIB30BAHUEM
BU3YaJIbHOU OTOPBHI).

Beenenue
TeopuIo rpagos
(4 9)

B

Hepeso. Ceoiicmea  Oepega:  eOUHCMBEHHOCMb — NYMU,
cywecmeosanue GUCAYell BePUIUNbL, CEA3b MeNCO) HUCTIOM
gepuiun u yuciom péoep. Ilpasuno ymodcerus.

Oceausamv nonamun. oOepego Kak ecpag) 0e3 yuxua,
sucauas eepuwiuna (1ucm), 6emeb depesd, nymov 6 depese,
ouamemp Oepesa.

H3yuams ceolicmea Oepesa: cywecmeosanue ucsaell
BEPUIUHBI,  €OUHCIMBEHHOCMb  NYMU — MedHcOy — 08YMs
BEPULUHAMU, CEA3b MENHCOY YUCIOM GEPUUH U HUCTIOM
pébep.

Yuacmeosams 6 0ocyscoenuu pewenusn 3a0auu Ha nouck
U nepeuucienue nymei 8 oepege, onpeoeieHue YUCIA
sepuiun unu péoep 8 depege, 00x00 OUHAPHO2O Oepesd, 8
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MOM Yucie ¢ nNpuUMeHeruem npaeuild YMHONCEHUA.

Cayuaiinble
co0bITUS

(8 1)

Ilpomusononoscnoe  coovimue.  Juacpamma  Dinepa.
Obveounenue u nepecewenue coovimui. Hecoemecmuvie
cobvimus. @opmyna crodcenus eposmuocme. Ilpasuno
VMHOJNCEHUsI  8eposAmHoCcmell.  YclosHas  8eposmHOCHb.
Heszasucumvle  coovimus.  [Ipeocmaeénenue  cayuaiHoco
9KCnepumMeHma 6 gude oepesd.

Ocséaugamv nouamua. 63aUMHO NPOMUBONONONCHbIE
coovimus, onepayuu Hao coovlmusimu, 00veOUuHeHue u
nepeceuenue coovimuil, ouazpamma Jdinepa (Jirepa—
Benna), coemecmuvie u Hecoemecmuule coovbimusL.
H3yuams meopemvt 0 6eposimHocmu 00beOUHeHUs. 08YX
coovimuil ((hopmyvl CLOIHCEHUS BePOAMHOCMEL).
Yuacmeoeams 6 oocyrcoenuu pewienusa 3aoauu, 6 mom
yucie mekcmogule 3a0ayu Ha onpeoeieHue 6eposmHocmell
00veOuHeHUss u nepeceyeHuss COObIMUU ¢ NOMOWDBIO
YuCcno8ol  npamot, ouazpamm  Junepa,  Gopmyisl
CILOJHCEHUS 8EPOSAMHOCEN.

Ocsaueamp nOHAmMUA' npaguio VMHOIHCEHUS
8eposimHocmell, YCl08HAsL 8ePOSMHOCMb, He3a8UCUMbIe
cobbimusl 0epeso CyYalHo20 Onvima.
H3yyams  ceoiicmea  (onpeoenenus)
cobbimuil.

Yuacmeoseamv 6 oécyyncoenuu pewenus 3adauu na
onpeoeieHue U UCNONb308AHIUE HE3ABUCUMBLX COOLIMULL.
Yuacmeoseamv 6 oécyyicoenuu pewenus 3adauu na
NOUCK B8epOsIMHOCMEU, 6 MOM Yucle YCIOBHbIX, C
UCNONIb308AHUEM Oepesa CTYUAIHO20 ONbIMA.

He3a68UCUMbIX

0O000menue,
KOHTPOJIb
(49)

[IpencraBnenne ganHbx. OnucarenpHas cTaTucTUKa. ['padsol.
BepositHoCTh CIIy4aitHOTO COOBITHA. DJIeMEHTHI
KOMOHWHATOPHKH.

[oBTOpPSITH M3y4Y€HHOE U BBICTPAMBATL CHCTEMY
3HaHUM.

PemaTh 3a1a4u Ha peCTaBICHUE U ONIMCAHUE TAHHBIX C
MIOMOIIBIO M3YyYEHHBIX XapaKTEePUCTUK (c
WCIIOTH30BaHUEM BU3YaJIbHOU OTIOPHI).

Yuacmeoeamsv 6 oo6cyrycoenuu pewenua 3apaum C
MpUMEHEeHHEM TpadoB.

Pemiate 3agauMm  Ha  HAXOXJIEHHE  BEPOSTHOCTH
CIIy4altHOTO COOBITHSI TIO BEPOSITHOCTSM dJIEMEHTAPHBIX
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COOBITHIA, B TOM YHCIIE B OINBITAX C PAaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMUA COOBITUSMH (C BU3YaJIbHON OTIOPOH).
Yuacmeoeamv 6 oocyscoenuu pewenusn 3anaum Ha
HAXO0XJIEHUE BEPOSITHOCTEH 0OBEAMHEHUS U MIePEeCeUCHUS
COOBITHI, B TOM YHMCIIC HE3aBUCUMBIX, C HCIIOJIb30BAaHHEM
rpadguyecKkux TMpeACTaBICHUIl U JepeBa CIydyalHOro
OIIbITA.

Yuacmeoeamv 6 oocymcoenuu pewenusn 3anaum Ha
nepevrciaeHne KOMOUHAIMH (Yrcia IepecTaHOBOK, YHCia
COUYETaHMI), HA HAaXOXKICHHE BEPOATHOCTEH COOBITHH C
NpUMEHEHWEM KOMOMHATOPUKH, B TOM 4YHCIE C
UCIONb30BaHuEM TpeyroibHuka [lackas.

9 kiaacc (He meHee 34 4)

Ha3zanue
pasaeJa (TemMbl)
(umncJyi0 yacon)

OcHoBHOE cofepKaHue

XapakTepucTHKA AeATEJIbHOCTH 00y4al0IINXCSH

IHoBTOpEHUe [IpenacraBnenne  nmanHbix.  OmnucaTenbHass  CTaTUCTHKA.
Kypca 8 kiacca Onepanuu Haja coObITUsIME. He3aBUCUMOCTE COOBITH.
(449)

IloBTOpPSATH H3y4YEHHOE U BBICTPAMBATH CHCTEMY
3HAHUM.

PemaTh 3a1a4u Ha npeACTaBICHUE U ONUCAHHUE JAHHBIX.
Pemiate 3agauMm  Ha  HaxXOXIEHUE  BEPOSTHOCTEHN
00BEeTMHEHNS W TIEPEeCeUeHUs COOBITHA, B TOM 4YHCIE
HE3aBUCHMBIX, C  HCIIOJIIb30BaHMEM  TpadUUIecKuX
MPEJICTABICHUI U JIEpEBA CIIyYalHOIO OIbITA.

Pemath 3a7aun Ha mepedrclieHue KoMOWHaIuil (ducna
MEePEeCTaHOBOK, YHCJIAa COYETaHUM), HA HAXOXKJEHUE
BEPOSTHOCTEN COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH,
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B TOM 4YHCJIC C UCIIOJIB30BAHUCM TPCYI'OJIbHUKA ITackams

9J1eMEeHTHI
KOMOMHATOPUKH
(4 1)

KomOunatopnoe mpaBuiao yMmHOXeHus. [lepecTaHoBKU.
®aktopuasi. CodeTaHus U YUCIO COYETaHUH. TpeyeonbHuK
Iackans. llpaktrueckas padora «BeauciIeHHE BEPOSTHOCTEH
C HCIOJIb30BAaHHEM KOMOMHATOPHBIX (DYHKUIUN 3JIEKTPOHHBIX
TaOIUI.

OcBauBaTh Ha  0a30BOM  ypOBHe  TOHSITHSA:
KOMOMHATOPHOE TNPAaBUIIO YMHOXEHHS, YIOPSAI0UYEHHAs
napa, Tpoiika 0ObeKTOB, IepecTaHOBKa, (haKTOpHal Yyucia,
COUueTaHMe, YUCIIO0 COUETaHuM, mpey2onvHuk Ilackans.
Pemars npocreiimme 3agauyMm  Ha [EPEUYMCICHUE
YIOPSIIOUYEHHBIX 11ap, TPOEK, IEPEUUCIICHUE IEPECTAHOBOK
U COYETaHWM BJIEMEHTOB pA3JIUYHBIX MHOXKECTB (I10
oOpasiry).

Pemiats mpocreiimme 3agayM Ha NPUMEHEHHE YHCIA
coueTaHuii B ayiredpe (COKpameéHHOoe YMHOKECHHE, OMHOM
HeroToHa) (¢ HanpaBiAOUIEH TOMOILBIO).

Pemiatb, mnpumeHsii KOMOMHATOPHKY, 3aJa4d Ha
BBIUMCJIEHUE BEPOSITHOCTEH, B TOM YHCJIE C IIOMOIIbIO
AJIEKTPOHHBIX TAOJUI] B XOJie MpaKTU4YEeCKOW paboThl (C
BU3YaIbHOU OMOPO).

I'eomerpuueckas
BEpPOSITHOCTH
(4 4)

I'eomempuueckas éepoamnocms. Cnyuaiinvlil 66100p MOUKU U3
@ueypel Ha niocKkocmu, U3 OMpesKa, U3 0yeU OKPYHCHOCHIU.

Oceausams nonamue 2eomMempuyecKoll 6epOSIMHOCIU.
Yuacmeoseamo ¢ oocyyncoenuu pewenusn 3adauu na
HAaxoxcoeHue 8eposamHocmell 8 ONblmax, NPeocmasUMblx
KdK 6‘bl60p MOY€eK U3 MHO20Y20/IbHUKA, Kpyod, Ompe3Ka Uiu
Oy2eu OKPYHCHOCTU, YUCTI0B020 NPOMENCYMKA

HcnuiTanus
Bepnyanu
(6 1)

Hcneiranne. Yenex u Heynaya. Cepusi HCIIBITAHUH J10 IEPBOTO
ycnexa. Hcnbeitanus bepnymiu. BepostHocTu coObiTuil B
cepun ucnbiTanuit beprymau. IIpaktuueckas pabora
«Hcnerranus beprymimy.

OcBanBaTh Ha 0230BOM YPOBHE MOHSATHS: UCIIBITAHUE,
3JI€MEHTapHOE COOBITHE B UCTIBITAHUH (YCIIEX U HEy/1aua),
cepus HCHBITAaHWN, HACTYIUICHWE TMEpBOr0  ycmexa
(meynaumn), cepus ucnbTanuii bepHymm.

Pemiars  mpocreiilime 3aJa4yd Ha  HAXOXKJCHHUE
BEPOSITHOCTEHW COOBITHI B CEpUU UCTBITAHUI 10 TIEPBOTO
ycrexa, B TOM YHCJI€ C MPUMEHEHHEM (POPMYJIbI CyMMBI
F€OMETPUUYECKON MPOrpeccuu (C OMopoil Ha CIPaBOYHYIO
nH(pOpMAIIHIO).

Pemiars npocreiimime 3aga4yd Ha  HAXOXKICHUE
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BEpOSITHOCTEH  JJIEMEHTAPHBIX  COOBITUH B  CEpHH
ucnbiTaHuil bepHymin, Ha HaxoXAEHHE BEPOSTHOCTU
ONpEeACNEHHONO0 YHCIa YCIEXOB B CEPUM HCIBITAHUN
bepuymu (¢ BU3yalnbHOH OIOPO).

H3yuarh B X01€e NpaKTH4YeCKOil padoThl, B TOM YHCIIE C
MOMOIIIBIO IU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnbiTaHuil bepuymm

Cayuaiinas
BeJINYHHA

(6 )

CiyyaiiHass BeIMYMHA W pacHpeiesieHue BEPOATHOCTEH.
Matematuueckoe OXHUIAHUE W JTUCHEpCUA  CIy4dyalHOM
BennuuHbl. [IpuMepsl MaTeMaTHMueckoro OXUIAaHUS Kak
TEOPETUYECKOTO CPEeTHEr0 3HAYCHUS BEIMYNHBI.

[TonsiTre o 3akoHe OonplIuX yrcen. Mi3mMepeHue BeposTHOCTEH
¢ momol1kko 4acToT. [IpumeHeHne 3aKkoHa OOMBIINX YHCE.

OcBoutb Ha 0a30BOM YpOBHe NOHSATHSA. CiydailHas
BEJIMYNHA, 3HAYEHUE CIIy4aliHOI BEJIMYMHBI,
pacrnpeesieHre BEpOSITHOCTE.

M3yyare u o00cy:kaaTh IpuMeEpbl AUCKPETHBIX U
HENPEPBIBHBIX CIyYalHbIX BEIUYUH (POCT, BEC YENIOBEKa,
YHMCJIEHHOCTb HACEJICHNUS, IPYTHe U3MEHUYUBBIEC BEIIMYNHBI,
paccMaTpuBaBIIUECS B KypC€ CTATUCTHKHU), MOJEIbHBIX
CIIy4alHbIX BEJIMYMH, CBA3aHHBIX CO CIIy4alHBIMHU
ombITaMu (OpOCaHWE MOHETBHI, HIPaJbHOH KOCTH, CO
CIIy4aiiHbIM BBIOOPOM U T. II.).

OcBanBare Ha  0a30BOM  YpOBHEe  IOHSATHSA:
MaTE€MaTHYECKOE OKHUJIAHWE CIIy4allHOW BEJIWYMHBI KaK
TEOPETUUECKOE CPEIHEE 3HAUECHHE, JUCTIEPCHS CIIydallHOU
BEJIMYMHBI KaK aHAJIOT AUCTIEPCUH YUCIOBOTO Habopa.
Pemiate 3a1auM Ha BBIYMCICHHUE MAaTE€MaTHYECKOIO
OKMJIAHHWS W  JHCIEPCUU JHCKPETHOW  CIlydailHOU
BEJINYUHBI 110 3aJIaHHOMY PacHpelesCHUI0, B TOM YHCIe
3a/1a4, CBSI3aHHBIX CO CTPaXxOBaHUEM U JIOTepesMHU (C
HaIpaBJIAIOIIEeH TOMOIIIBIO).

3HAKOMHMTBCSI C MaTeMaTH4YECKUM OXHUAAHUEM U
JUCIIEPCUEN HEKOTOPBIX pAaCIpENesICHUd, B TOM 4YHCIIE
pacrnpeeneHus C1y4aiHOW BEJIMYUHbBI «YHUCIIO YCIIEXOB)» B
cepuu ucnblTanuii beprysm.

M3yyars yactoTy CcOOBITHS B  TOBTOPSIOMIUXCS
CIIy4alHBIX ONBITAX KAK CIyYalHYIO BEIINUNHY.
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3HAKOMHMTBLCSI C 3aKOHOM Oonbimx uucen (B Qopme
beprymnu): mpu OOJBIIOM YHCIE ONBITOB YacTOTa
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

Pemarp 3a1aum Ha U3MEPEHUE BEPOSATHOCTEH C TOMOIIIBIO
4acToT (C HAIPABJISAIONIEH TTOMOIIBIO).

OO6cy:k1aTh POJIH 3aKOHA OOJIBIITNX YUCEN B 000CHOBAHUHU
YaCTOTHOTO METOJIa U3MEPEHHUS BEPOSTHOCTEH.
OO0cy:xnaTh 3aKOH OOJBIIMX YHCENT KaK IPOsBICHUE
CTaTUCTHYECKOW YCTOMYMBOCTU B U3MCHUUBBIX SIBICHUSX,
pOIb 3aKOHA OOJBIIMX YHCEN B TMPHPOJE U B KHU3HH
YeJI0BEKa.

0O6006menue,
KOHTPOJIb
(10 v)

IIpencraBnenue  NaHHBIX.
BepositHOCTB CIIy4aiiHOTO COOBITHSL.
komOuHaTopuku. CydaliHbIe BEIMYUHBI U paCIpeICTICHHUS.

OnucarenpHas  CTAaTHUCTHKA.
OJIEMEHTEI

IIoBTOpPATH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHHH.

PemaTe 32241 Ha IpECTaBICHUE U ONMUCAHKUE JAHHBIX.
Pemathb 3a5aun Ha HaX0XK/IEHUE BEPOSATHOCTEN COOBITUH,
B TOM 4YHMCIE€ B ONbITaX C PABHOBO3MOXKHBIMHU
3JIEMEHTapPHBIMU COOBITHSIMH, BEPOSITHOCTEN
OObEIMHEHNUST U TepecedyeHus] COOBITHH, BBIYUCIATH
BEPOSATHOCTH B OIIBITaX C CEPUAMH CIyYANHBIX UCIIBITAHUN
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