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Pabouass mnporpamma mno yueOHOMY mnpeamery «Maremaruka» (06a30BbIf
ypoBeHb) (mpenMeTrHas oOmacth «Marematnka u  WHpOpMATHKa») (manee
COOTBETCTBEHHO — IMporpamMma [0 MaTeMarhKe, MaTeMarThKa) BKIIIOYaeT
MOSICHUTENIBHYIO  3aIMCKY, COAepKaHue OOydeHHs, IUIaHUPYEMbIE pPE3yIbTaThI
OCBOEHHS MPOrPaMMBbI 110 MaTeMaTHUKe, TEMAaTHYECKOE IITAHUPOBAHHE.

I[TOACHUTEJIBHA A 3AIINCKA

PaGouas mporpamMma 1o mareMaTuke A 00y4daroImuXcsl C 3aJACPKKOM MICUXUIECKOTO
pa3zButus (nanee — 3[1P) Ha ypoBHE OCHOBHOIO 00111€eT0 0Opa30BaHUs MOATOTOBIEHA
Ha ocHOBe DemepanbHOTO TOCYIAPCTBEHHOIO 00pa30BaTEIBLHOTO CTaHAapTa
ocHOBHOro od1ero oopazoanus ([Ipukaz Munnpocsemenus Poccuun ot 31.05.2021
r. Ne 287) (manee — ®I'OC O0OO0), OenepalibHON aganTUPOBAHHON 00pa30BaTEILHOMN
MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHusl JJIsi O0OY4aIOUXCS ¢ OrpaHUYCHHBIMU
BO3MOXKHOCTIMU 3710poBbs ([Ipuka3z Munnpocsemnienuss Poccuun ot 24 Hosops 2022 r.
Ne 1025), ®enepanbHOil paboueld mporpaMMbl OCHOBHOT'O OOIEero oOpa3oBaHUS 110
yueOHOMY mnpeametry «Marematuka», denepasbHOl MporpaMmbl BOCIUTAHUSA, C
YYETOM pACHpPE/IEICHHBIX IO KJaccaM IpOBEPSiEMbIX TpPeOOBaHUU K pe3yabTaraM
ocBoeHust denepanbHON aganTUPOBAHHON 00pa30BaTEIHLHON MPOrPaMMbl OCHOBHOT'O
oburero oopazoBaHusl AJid OOYYAIOIIMXCS C 3aJEP’KKOM MCUXUYECKOro pa3Butus. B
pabodeil TporpamMme yUYT€Hbl UAEH W TONOKEeHHs KoHIenuu pa3BUTHS
MareMaTudeckoro oopazoanus B Poccutickoii denepanuu.

O01mas xapakrepucruka y4e0Horo npeamera «MareMaTuka

VYuebupiii npeamer «MaremaTtvka» BXOAUT B MPEIMETHYHO 00JacTh
«Marematuka U uHpopmaTukay. OH CIOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIHHOU
KYABTYPhl M JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS IOJIb30BaThCSA
aJropuTMaMHU, a TakKe MPUOOPETCHHIO MPAKTHUYECKUX HABBIKOB, HEOOXOIMMBIX B
MOBCEAHEBHOW Ku3HM oOydwaromuxcsi ¢ 3[IP. VYueOHbIli mpenMer pa3BHUBacT
MBIIIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKIMOHAJIBHYIO TIPaMOTHOCT,
YMEHHUSI  BOCHPWHUMATh W  KPUTUYECKH  aHAJIW3WPOBaTh  HWHQPOPMAIIHUIO,
MPENICTABICHHYIO B PA3IUYHBIX (hOpMax.

OOyueHune mareMaTuke JaE€T BO3MOXKHOCTb pa3BuBaTh y oOydatouiuxcsa c¢ 3I1P
TOYHYIO, PAIMOHAIBFHYI0 W HMH(POPMATUBHYIO pedb, YMEHUE OTOMpaTh HamOojee
MOJXOAIINE SI3bIKOBbIE, CUMBOJIMYECKHUE, IpapUUecKue CpeacTBa Jis BbIPAKEHUS
CY>KJICHUM U HATJISIAHOTO UX MPEACTABICHUS.

HeobxonuMpIM KOMIIOHEHTOM OOIIEH KYITbTYpbl B COBPEMEHHOM TOJKOBAHUH
ABJISIETCS ~ O0lllee 3HAKOMCTBO C METOJaMH TO3HAHUS  JACHCTBUTEIBHOCTH,
MIPEACTABIECHUE O MPEIMETE U METO/IaX MareMaTUKH, UX OTIMYUNA OT METOAOB APYTHUX
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSAX NMPUMEHEHUS] MaTEMaTHKU
JUISL pElIeHUs] HAyYHbIX W TMPUKIAAHBIX 3a7ad. TakuMm oOpa3oM, MareMaThudecKoe
oOpa3oBaHHE BHOCUT CBOH BKJIaJ B (hOpMHpOBaHUE OOIIEH KyIbTYPhl YEIOBEKA.



M3ydyeHre MareMaTWKyd TakXKe CIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHUIO
YeJIOBEKA, MOHMMAHHUIO KpacoTbl M H3SALIECTBA MATEMaTHYECKUX PaCCYXICHHMH,
BOCIIPUSTHIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UIEH CUMMETPHH.

[Iporpamma oTpaxaer coaepxkaHue oOydeHHsl npeamery «MaremaTuka» c
Y4E€TOM 0COOBIX 00pa30BaTENbHBIX MOTpeOHOCTEl oOyuatomuxcs ¢ 3[1P. OBnagenue
y4eOHbIM npeaMeToM «MarteMaTukay MPeACTaBIseT ONPEACICHHYIO CI0KHOCTh IS
yuamuxcst ¢ 3[IP. ¥V oOyuaronuxcsi ¢ 3[IP Hanbonee BbIpakeHbl OTCTaBaHUS B
Pa3BUTHH CJIOBECHO-JIOTUYECKUX (POPM MBILIUICHUS, IMOITOMY aOCTpakTHbIE W
OTBJICYEHHBIE KATETOPUU MM TPYIAHOJIOCTYNHBI. B TOXXE Bpems Mpu ClIeHHATbHOM
oOyueHuM o0OydYaroIMecs MOTryT BBIIOJHATH 3aJaHust 1o anroputMmy. OHu
BOCIIPUUMYMBEI K MOMOIIM, MOTYT BBINOJHUTH MEPEHOC HA AHAJIOTMYHOE 3a/IaHue
YCBOEHHOro crocoba pemieHus. CHHUKEHHE pa3BUTUS MBICIUTEIBHBIX ONEpaluid U
3aMEJICHHOE CTAHOBJIEHUE JIOTMYECKUX JEUCTBUM MPUBOIAT K HEIOCTATOYHOM
OCMBICIIEHHOCTH COBEPIIAEMbBIX y4E€OHBIX ACHCTBUU. Y 00ydaroIIUXCs 3aTPyIHEHbI
CUETHBIE BBIYMCIIEHUS, MPOU3BOJMMBIE B yMe€. B NHCbMEHHBIX BBIYHMCICHUSAX OHU
MOT'YT MpPONYyCKaTh OJMH W3 MPOMEXKYTOUYHbIX mmaroB. IIpu pabore ¢ uyuciaOBHIMU
BBIPDAKCHHUSIMHM, BBIYMCIICHHEM WX 3HAUYEHHMsI MOI'YT HE YAEpPKUBATh IPAaBUJIbHBIN
nopsiAok aeiictBuid. [Ipu ynpoiennu, npeoopa3oBaHuu BeipakeHuit yuammmuecs ¢ 311P
HE MOTYT CaMOCTOSITEIbHO NPHUHSTH PEUICHUE O MOCIEI0BATEIBHOCTH BBIIIOIHEHHUS
nerucTBuii. KOHKPETHOCTh MBIIUIEHUS] OCJIOKHSET YCBOCHHsI HAaBBIKA PELICHUS
YPaBHEHHUI, HEPaBEHCTB, CHCTEMbl ypaBHEHUW. VM ManoIOCTynmHO COBEpLICHHE
00paTUMBIX ONEpaITUi.

Huszkuii  ypoBeHb pa3BUTHS  JIOTUYECKUX  OMEpalUil, HEIOCTATOYHAS
O0OOILIEHHOCTh MBIIUICHHUS 3aTPYJHSAIOT U3ydeHUue TeMbl «DyHKIUW»: M[pHU
olpene’aeH (PYHKIMOHAIBHOW 3aBUCHUMOCTH, INpU ONHCAHUM TrpaduuecKon
CUTYallUH, UCTIOJIb3YsI TEOMETPUUYECKUM, anredOpandyeckuii, PyHKIIMOHAIbHBIN S3bIKH.
Hepenko yuamuecs He BUIAT pa3HUIBI MEXIY 00JacThbIO OINpeneneHus] PYyHKIHHA U
00J1aCThIO 3HAYCHUI.

Pemenue 3amay conmpsikeHO € TPYOHOCTSIMH O(OPMIIEHMS] KPAaTKOW 3amucw,
IPOBEJCHUSI aHAJIM3a YCJIOBUS 3a/1auHl, BBIJIEIEHUs CcyllecTBeHHOro. Ody4aromuecs ¢
3IIP 3arpynHsitoTCs cheiaTh YMO3AKJIIOYEHHE OT OOIEero K 4YacTHOMY, HEPEaKo
BBIOMPAIOT HEpalMOHAIbHBIE CIIOCOOBI  PEUIEHUs, HWHOTAa OrpaHUYMBAIOTCA
MaHUNYJSILUAMHA C YUCTAMHU.

IIpy w3yyeHum reoMmeTpuyeckoro wmarepuana oOyvaromuecs ¢ 3IIP
CTIKUBAIOTCS €  TPYAHOCTBIO  JI€NaTh  JIOTUYECKHE  BBIBOJBI,  CTPOUTH
IIOCJIEN0BATENBHBIE pACCY)KICHMS. HenpouHblie 3HaHNUsSI OCHOBHBIX TEOPEM IT'€OMETPUHU
MPUBOAUT K OMMOKAM B PEIICHUU TeoMeTpuueckux 3amad. OOydaroniuecss MOryT
MOJIMEHUTH (POpPMYITy, HENIPABUILHO NMPUMEHUTH TeopeMy. K cepbe3HbiM omnbOkam B
pelmeHnyn  3aJad  [OPUBOJAT  HEJOCTATOYHO  Pa3BUTBIE  MPOCTPAHCTBEHHBIC
npencrabieHus. M cl0KHO BBITIOJTHUTE YEPTEXK K YCIOBUIO, B MUCHbMEHHBIX paboTax
OHH HE MOT'YT IPUBECTU OOBSICHEHUE K YEPTEKY.

To4yHOCTH 3aIIOMHUHAHHS U BOCITPOU3BEEHUS YUEOHOI 0 MaTepHalia CHUKEHBI 110
npuYrHe C1a0OCTH MHECTUYECKON JEeATEeTbHOCTH, CYXEHUS oOO0beMa NaMSTH.
Obyuaromumcs ¢ 3[IP tpeOyercs Oonblie BpeMEHH Ha 3aKpelyieHHE Marepuana,
aKTyaJIM3alus 3HAHWUM 110 OIOPE MPH BOCIIPOU3BEICHUU.



J11s mpeo1oNeHns TPYTHOCTEH B M3yUEeHUH Y4eOHOT0 mpenMeTa «MaremaTuka
HeoOXxonmuMma  ajamTanus o0beMa U XapakTepa y4eOHOro wmarepuaia K
MO3HABATEIHHBIM BO3MOXKHOCTAM yuaniuxcsi ¢ 3IIP. Cnemyer yueOHbIN MaTepual
MIPETIOTHOCUTh HEOOIBITMMHU TIOPIIUSAMH, YCIOXKHSS €r0 IOCTEIEHHO, W3BICKUBATH
CrocOOBl  aJanTalvyi  TPYAHBIX  3aJaHUi, HEKOTOpPhIE TEMbI JaBaTh Kak
03HAaKOMUTEJIBHBIC; UCKITIOYATh OT/ICIbHBIC TPYAHBIC JOKA3aTEIbCTBA; TCOPETUICCKUN
MaTepral PEKOMEHIYETCS HM3y4aTh B TPOIECCE MPAKTHUYECKOW ACATEIHHOCTU TIO
pemieHuio  3amad. OpraHMdyeckoe €IWHCTBO NPAKTHUYECKOH W YMCTBEHHOM
JEATENPHOCTA YYAIIUXCS Ha YpPOKaX MAaTEMaTHKH CIOCOOCTBYIOT NPOYHOMY U
CO3HATEJIHHOMY YCBOCHHIO OA3MCHBIX MATEMAaTUYE€CKUX 3HAHUN U YMEHU.

Henu u 3axaun u3ydenus ydeoHoro npeamera «MaremaTuka»

[TpuopureTHpIMH LIETIMHU 00YUYEHHS] MaTeMaTUKe B 5—9 Kiaccax sSBISIOTCA:

" (opMUpOBaHHE LEHTPATBHBIX MATEMaTUYECKUX MOHATUNA (YUCTO, BEIUYMHA,
reoMerpuyeckas  Qurypa,  mepeMeHHas,  BEpPOATHOCTD, byHKIHA),
o0ecrneunBaroluX MPEEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTeMaTHYECKOIO
oOpazoBanus ooyyaromuxcs ¢ 3I[1P;

* noaseaeHue oOyyatronuxcs ¢ 3[1P Ha ocTynmHOM AJ11 HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEMATUKH U OKPYXKAIOILLEro MUpa, MIOHMMaHUE MaTEMAaTHUKU KaK
gacTu OOLIEH KYBTYphl YeTOBEUECTBRA;

" pa3BUTHE WHTEUIEKTYaJIbHBIX U TBOPUECKUX CIHOCOOHOCTEH OOyYaronuxcs ¢
311P, no3HaBaTrenbHONW aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUM, KpUTUYHOCTH
MBILIJIEHUS, UHTEPECA K U3YUEHUI0 MAaTEMAaTHKH;

* (popmupoBaHue (YHKIUMOHAIBHOW MaTeMaTU4YeCKOW TI'PaMOTHOCTU: YMEHUS
pacrmo3HaBaTh  MPOSBICHUS  MareMaTHUYeCKUX  TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEAJIbHBIX KU3HEHHBIX CUTYAIUSAX U IPU U3YUYEHUH IPYTUX
y4eOHBIX TPEAMETOB, MPOSBICHUS 3aBUCUMOCTEM M 3aKOHOMEPHOCTEM,
dopMynupoBaTh HUX Ha S3bIKE MAaTEMAaTUKU M CO3/1aBaTh MaTeMaTUYECKHE
MOJIENH, TMPUMEHSATh OCBOCHHBIM MaTeMaTWUYECKUI ammapar Juisl pelieHHs
PAKTUKO-OPHUEHTHUPOBAHHBIX  3aJa4, HWHTEPHPETUPOBaTb U  OLECHUBAThH
MOJIyYEHHBIE PE3YIIbTaThI.

JlocTrkeHune 3TUX Lenael 00ecreynBaeTcs peieHueM CIEAYIOINX 3a1a4:

» ¢opmupoBark y oOydaronuxcsi ¢ 3[IP HaBbpikM ydeOHO-TIO3HABATEIHHOM
NEeSTENbHOCTH: IUIAHUPOBaHUE palOThl, MOUCK pAlUMOHAIBbHBIX IyTEeH ee
BBINIOJIHEHUS, OCYLIECTBIEHUSI CAMOKOHTPOJIS;

" CMOCOOCTBOBaTh WHTEIIEKTYAJIbHOMY Ppa3BUTHIO, (OPMHUPOBATH KauecTBa,
HEO0OXOIMMBbIE YEJIOBEKY JUISl MOJIHOLIEHHOM JKM3HU B COBPEMEHHOM OOLIECTBE,
CBOMCTBEHHBIE MAaTEMaTHYECKON JEATEIbHOCTU: SICHOCTH U TOYHOCTH MBICIIH,
UHTYULIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHI, CHOCOOHOCTH K MPEOJ0JICHUIO
TPYIHOCTEN;

* (opMUpOBATH KJIIOUYEBBbIE KOMIIETEHIMU YYalIMXCS B paMKax MpeIMETHOU
obmactu «Maremaruka 1 HHPOpMaTHKay;

" pa3BUBaTh NOHATHITHOE MbITIUIeHUs oOy4Jaromuxcs ¢ 311P;



" OCYHIECTBISATh KOPPEKIMIO MO3HABATENbHBIX MponeccoB oOyyatommuxcs ¢ 311P,
HEOOXOAMMBIX Ui OCBOCHMSI MPOrPaMMHOIO Marepuaja 1o Yy4eOHOMY
IpEeAMETY;

" [peaycMaTpUBaTh BO3MOKHOCTh KOMIIEHCAIIMU 00pa30BaTebHbIX 1e(UIIMTOB B
OCBOCHHUHU MPENLIECTBYIONIEr0 MPOrpaMMHOI0 Marepuayia y oOydyarouuxcs ¢
3I1P 1 HETOCTAaTKOB B MX MATEMATUYECKOM Pa3BUTHH;

" copMHpOBATH YCTONYMBHIN MHTEPEC YUAIIUXCS K TPEAMETY;

" BBISIBJISITH M PA3BUBATh MAaTeMaTUYECKUE U TBOPUYECKUE CIIOCOOHOCTH.
OCHOBHBIE IMHUU COAEPKAHUSA Kypca MareMaruku B 5-9 xiaccax: «Hwucna u

BBIYHCIICHUA», «Anrebpa» («AnreOpandeckue BbIpOKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Dynkuun», «l'eomerpus» («l[eomerpuueckue GUIypbl U UX
CBOMCTBa», «3MepeHrne reoOMeTpUUECKUX BEIUUYNHY), «BEpoATHOCTh U CTaTUCTUKAY.
JlaHHbIe JTMHUM Pa3BUBAIOTCS MapajuIeNbHO, KaX/1as B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOW, OIHAKO HE HE3aBHCHMO OAHA OT JApPYyrolM, a B TECHOM KOHTAaKTE€ H
B3aumonerictBun. Kpome »TOro, mx oObequHSET JIOTMYEcKas COCTaBIISIONIAs,
TPaJIWLHOHHO NPUCYIAs MAaTEMATHUKE U TPOHU3BIBAIOIIAS BCE MATEMAaTUYECKUE KyPChI
u conepxkarensHble TuHuU. ChopmynupoBanHoe B DenepaibHOM rocydapCTBEHHOM
o0pa3oBaTesibHOM CTaHAapTe€ OCHOBHOIO OOIIEro oOpa3zoBaHusi TpeOOBAHUE «YMEThb
OIIEpPUPOBATH MMOHATUAMU: ONPEACIEHUE, aKCHOMA, TEOPEMA, 10KA3aTENbCTBO; YMEHHE
pacrio3HaBaTh MCTHUHHBIE M JIOKHBIE BBICKa3bIBAHMS, IPUBOAUTH IPUMEPHL U
KOHTPIPUMEPBL, CTPOUTH BBICKA3bIBAHUS U OTPHUILIAHUS BBICKA3bIBAHUI)» OTHOCUTCS KO
BCEM Kypcam, a (GOpMHUpOBaHKE JOTHUYECKUX YMEHHUM pactpeensercs Mo BCeM rojiam
o0y4yeHHs1 Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHUsl.

Conepxxanue 00pa3oBaHHsA, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ybTaram
ocBoeHust denepanbHO paboueii mporpaMMbl, paclpeaesIEHHBIM MO0 To1aM 00yUeHuUs,
CTPYKTYpPUPOBAaHO TakMM 0Opa3oM, 4TOObI KO BCEM OCHOBHBIM, MPHUHIMIHAIbHBIM
BompocaMm  oOydaromuecs:  0o0pamaiuch  HEOMHOKPAaTHO, YTOOBI  OBJIAJICHHE
MaTEMaTUYECKUMU TOHSATUAMHU M HABbIKAMHU OCYIIECTBIISUIOCH MOCIENOBATEIbHO U
MOCTYINATENbHO, C COOJIIOACHUEM MPUHLMUIIA NPEEMCTBEHHOCTH, & HOBBIE 3HAHUSA
BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MaTreMaTHMYeCKHX MNpPEACTaBIECHUN OOydaroIIuxcs ¢
3I1P, pacumpsist u yriiyomnsiss €, o0pa3yd MpoYHble MHOKECTBEHHBbIE CBsi3u. OO1Iue
LeJu U3ydeHusi yueOHoro npeaMera «MaremaTuka» npeacraBieHsl B DeaepanbHoOil
paboueil mporpaMMe OCHOBHOT'O OOIIET0 0Opa30BaHMUs.

Oco0enHocTH 0TOOPA M aanTAIMU Y4eOHOT0 MAaTEePHUAJIa 10 MATEMAaTHKE

OOyuenue yueOHOMY TmnpeameTy «MaremaTuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJLHBIX YCIOBUM JJI1 YCBOCHHS MPOrPAaMMHOTO Marepuaia o0ydarolIuMUCS C
3I1P. bonbiioe BHUMaHue yuemnsiercs oT0opy yueOHOro Marepuaina B COOTBETCTBHUH C
MPUHIUAIIOM JOCTYMHOCTH TPHU COXpaHEHHWU O0O0IIero 0a30BOr0 YpPOBHS, KOTOPBIi
TIOJDKEH T10 COAIEP’KaHUI0 M 00heMY OBITh aAanTHPOBAHHBIM 7151 oOydatomuxcs ¢ 3[1P
B COOTBETCTBHUM C HX OCOObIMU 0OOpa3oBaTelibHbIMU MOTpeOHOCTsIMU. Cremyer
oOnerynTh OBIaJeHUE MarepuanoM oOydarommumucsa c 3I[IP mocpencTtBom ero
JIETATBHOTO OOBSICHEHUSI C CUCTEMATHYECKUM IMOBTOPOM, MHOTOKPATHOW TPEHUPOBKH



B NPUMCHEHUM 3HAHHWM, HUCIOJb3ys IPUEMbl aKTyajdu3aluu (BU3yalibHas OIopa,
MaMsITKa).

denepalibHas MporpaMMa NpeyCMaTpUBAET BHECEHUE HEKOTOPBIX U3MEHEHU:
YMEHbIIIEHHE 00beMa TEOPETUUYECKUX CBEICHUM, BBHIHECEHUE OTIEIbHBIX TEM WU
IEJBIX Pa3/IeNIOB B MaTepUaIbl I 0030PHOT0, 03HAKOMUTEIHHOTO U3YUYEHUS.

HN3meHenus mporpammsl B 5-9 Kjaccax

MartemaTuka B S u 6 Kiaccax

B o03HakoMUTENBPHOM IUIAHE PEKOMEHIYETCS H3y4yaTb CIEAYIOLIUE TEMBI:
«Pumckass wymepanus», «PaBuble (urypsi», «lunuuap, konyc, map», «Kyom,
«IIpssmoyronpHbIl napaiuenenunen», «llepemenienue Mo KOOPAMHATHON IPSAMOW,
«Mopaynp uucnay, «HucnoBble NpoMexyTkny; «Macmrad» (u3ydaercss B Kypce
«[eorpadusy); «M300paxkenne reomeTpuyeckux GUTyp Ha HETUHOBAHHOUW Oymare ¢
UCIIOJIb30BAHUEM  ULUPKYJS, JIMHEHKH, YrOJIbHUKA, TpaHCIOpTHpa», <«/lnuHa
OKpy)kHOCTHY», «[Lmomane kpyray, «llapamtensHusie npsameiey», «lleprieHIuKyIIsIpHBIE
npsiMbie», «OceBasi U LEHTpajbHAsl CUMMETPUMN» (U3y4aeTcsl B Kypc€ T'€OMETPHM);
«beckoHeuHbIE TMEPUOAUYECKUE JECITUUYHBIE Npodu. JlecsiTuuHOEe NPUOTHKEHUE
OOBIKHOBEHHOM Jpo0W» (M3y4aeTcs B Kypce ajireopsl).

Crnenyer yMEHBIINTh KOJHMYECTBO YacOB Ha ClEAYHIIME TeMbl: «PemeHue
JOTUYECKUN 3amauy», «/lmmHa ortpeskan, «lllkanbpy, «PacnpenenuTenbHbI 3aKOH
YMHOXKEHHUSI», «3anich MPOU3BENCHUS C OYKBEHHBIMU MHOXUTEISIMIY, «[locTpoeHue
KOH(pUrypanuii U3 4Yacted MpsiMOil, OKPY>KHOCTM Ha HEJIMHOBAHHOM M KJIETYATOU
Ooymarey, «Jlemutenn u kpatsbeie. [IpusHaku nemumoctny, «Hambonmbmmii oOuit
JIEIUTENh M HauMEHblliee ollee KpaTHoe. J[eTuMocThb CyMMbI U TPOU3BEACHUS».
«IIpuBenenue npodu K HOBOMY 3HAMEHATENI0», «Haxo1eHre 4acTu LeJI0ro 1 Lej1oro
mo ero vactu». «OKpyIJIeHHe NECITHUYHBIX Jpolei». «Pemienue 3amad mnepedbopom
BCEX BO3MOXKHBIX BapuaHTOBY». «CocCTaBlieHHE OYKBEHHBIX BBIPAXKEHUN MO YCIOBHIO
3amauny. BeicBOOOIMBIIIMECS YaChl MOYKHO MCIIOJIh30BaTh HA MIOBTOPEHHME (B HaYalIe U
KOHIIE Y4eOHOI0 T0/1a), Ha U3y4YeHHE HanboJee TPYAHbIX U 3HAYUMBIX TeM: B V Kiacce
— Ha pellIeHUE YPaBHEHUM, IPUBEICHUE IPOOU K HOBOMY 3HAMEHATEII0, YMHOXKEHUE U
JICNICHUE JIECSITHYHBIX ApobOelt, m3Mmepenue yrioB, B VI kmacce — pgeiictBust ¢
TOJIOKUTEIbHBIMU U OTPULIATEIBHBIMYM YHCJIaMHU, PEIICHUE YPAaBHEHUM, CIIOKEHUE U
BBIYUTAHKUE YMCE, COACPIKAIUX MENIYI0 U APOOHYIO YacTh, HA YMHOXKEHHUE U JICTICHNE
OOBIKHOBEHHBIX JIPOOCH.

Auaredpa

B o3HakoMuTENbHOM IUIaHE PEKOMEHAYETCS W3y4yaThb CIEAYIOIIME TEMBI:
«ppauuoHaiibHble yucina. JelcTBUTENbHBIEC Ynciiay, «CpaBHEHNUE NEHCTBUTEIbHBIX
qucen, apuhMETHIECKUE JCHCTBUS C JCHCTBUTEIBHBIMU 4YuciaaMuy, «Haxoxmaerue
NpUONMKEHHBIX 3HAYeHHM KBajapaTHOro KopHs», «Teopema Buera», «Pemenus
YPAaBHEHUH TPEThEW U YETBEPTOM CTEIIEHEN PA3JI0KEHUEM HA MHOKUATENNY», «OYyHKIUA ¥
=Vx u ee rpaduk», «IlorpemHOCTs ¥ TOYHOCTH NPHONIKEHHSN», «UeTHBIE U
HeueTHble QyHKUMU», «DyHkuus y=x"», « DyHKIMsA y= ax’, ee rpadMK U CBOMCTBA.
I'paduxu Gynxumii y= ax? + n u y=a(x-m)?, «YpaBHeHueE ¢ ABYyMs IEPEMEHHBIMH U €T0
rpaduxy, «['padudeckuii cmocod peleHus CUCTEMBbl ypaBHEHHi», «300pakeHue
YJICHOB apU(PMETUIECKON 1 T€OMETPUUECKON MTPOrPECCHil TOUKAMU HA KOOPUHATHOM
IJIOCKOCTHU. JIMHENWHBIN U DKCTIOHEHIINAIBbHBINA POCT. CI0KHBIE TPOLEHTHD».



Cnenyer yMEHBLINTH KOJWYECTBO YAaCOB Ha H3ydyeHHE TeM: «DopMysbi»,
«/loka3aTenbCTBO TOXKIAECTB», «JIMHEHHOE ypaBHEHHE C JIByMS HEU3BECTHBIMW),
«['paduk nMUHENHHOro ypaBHEHUs C JBYMs MepeMEeHHbIMUY, «I'paduueckoe perieHue
JIMHEWHBIX YPABHEHUW U CHCTEM JIMHEMHBIX YpaBHEHUIN», «CBONCTBA KBAJPATHUYHON
byHKIUN.

BreicBOOOMBIIIMECS Yachl PEKOMEHAYETCS HKCIONb30BaTh: IS JIyYllei
npopaOoTku Hambosiee BaXXKHBIX TeM Kypca: «Pemienue ypaBHeHui», «Pemienue
CUCTEM ypaBHEHMI», «CoBMECTHbIE NEHCTBUS ¢ Apo0smu», «lIpruMeHeHne cBONCTB
apu(QMETUYECKOro KBagpaTHOrO KOPHS»;, Ha TOBTOPEHHUE, pelIeHue 3ajad,
npeoOpa3oBaHue BBIPAXKEHUH, a TAK)XKE HA 3aKPEIUICHUE U3YYEHHOT 0 MaTepuania.

I'eomeTpus

Crnengyer OCHOBHOE BHUMAaHHE YAEIUTh MPAKTUUYECKOW HANPABIEHHOCTU Kypca,
UCKJIIOYMB U YIPOCTUB HauOoJiee CIOXKHBIM JUIsl BOCHPUATUS TEOPETUUYECKUMN
Marepuail. Ha ypokax reomeTpuu HEOOXOJUMO MAKCHMAJIBHO HCIOJIb30BATh
HaTJIAJIHbIE CpelncTBa OOy4eHHs, OOJbIIe MPOBOAUTH MPAKTUYECKHX padoT ¢
y4YaluMucs, pemats 3a1aud. CTpoUTh pelieHue 3a1a4d Npy NOCTOSTHHOM OOpaIieH!u
K HarJITHOCTH — PUCYHKAM M YE€PTE)KaAM.

O3HakOMHUTENBHO JAaTh TeMbl: «TeopeMbl M JIOKa3aTelbCTBO. AKCHOMBI»,
«/lokazarenbcTBO OT IPOTUBHOIO», «CyIIECTBOBAHWE UM  €IWHCTBEHHOCTH
MEPIIEHAUKYJISIpA K OpsaMon», «MeTox reoMeTpuyeckux mecr», «Meron yIBOeHus
MenuanbsDy, «Teopema daneca u Teopema O NPOMOPUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyroiabHUKay, «/3MeHeHne TPUTrOHOMETPUYECKUX (PYHKIIHI TPHU BO3pacTaHuU
yraa», «®Dopmyabel I paJdyCOB BIHMCAHHBIX M ONUCAaHHBIX OKPYXHOCTEU
IIPAaBWIBHBIX MHOTOYTOJBHHUKOB)», «YpaBHEHUE NpAMON», «/IBuxeHnne», «CBoOMUCTBa
IBIWKEHUS», «TeopeMa O MPOU3BEIECHUH OTPE3KOB XOPZ, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAAPATE KACATEIbHOW.

Crneagyer yMEHBIINTh KOJIMYECTBO 4YacoB Ha M3ydyeHue TeM: «CUMMETpUYHbIE
¢urypsl. OCHOBHbIE CBOWCTBAa OCEBOM CUMMETpUN», «lleHTpanbHas CHUMMETPUsI,
«[Tapannensubiii nepenocy, «lloBopor», «lIpeodpazoBanue mnoaobus. IlogoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 3a/Jaud HAa IOCTPOEHHUE C IOMOILBIO
HUPKYJISl W JIMHEWKW», <«/lexkapToBbl KOOpIMHATHI HA IUIOCKOCTH», «Pelmrenue
TPEYroJILHUKOBY, «[lomodue dhurypy.

BricBoOOMBILIECS YaChl UCTIONB30BAaTh HAa PELLIEHUE 3a/1a4 U [IOBTOPEHUE.

BeposiTHOCTH U CTATHCTHKA

B cBsi3u ¢ Tem, 4TO JaHHBIA KypcC BBI3BIBAET HAMOOJBIINE CIOKHOCTH MJIS
obOyuaromuxca ¢ 3[IP, cBs3aHHBIE CO CHMKEHHBIM YPOBHEM pa3BUTHUS CIOBECHO-
JIOTUYECKOTO MBIIIJIEHUS, €0 U3YYEHHE JIOJKHO CTPOMTHCA Ha 0A30BOM YPOBHE H
JOCTYIIHOM JUIsl YYE€HHUKOB Mmarepuane. OCHOBHOE BHHMMAHHME CIELYET YACIUTH
pas3zmenaM, CBSI3aHHBIMM C IIOBTOPEHMEM IPOMIECHHOIO MaTepuald, YBEIWYUTH
KOJIMYECTBO YIPAKHEHUW WM 3aJaHUM, CBA3AHHBIX C NPAKTUYECKON NEATEIBHOCTBIO
00y4Yarommxcs.

HeoOxomumo mnepecMOTpeTh Coaep)KaHHE TEOPETUYECKOro MaTepuaia u
XapaKTep €ro W3JI0XKEHUs: TEOPETUYECKUHA MaTepHall MPENOAHOCHTH B IIPOLECCE
peleHns 3a7a4 M BBITOJIHEHUS 3aJaHUM HATISIHO-IIPAKTUYECKOIO XapakTepa; He



TpeOOBaTh BHIBOJIAa M 3alIOMHUHAHUS CIIOKHBIX (OPMYIN, PEIICHHs] HEeCTaHAApPTHBIX,
TPYAOEMKHX 3aaHuil. P Tem cneayer u3yyaTh B 03HAKOMHUTEIHHOM IUIaHE.

depepanbHas TporpaMMa IPEJOCTaBIsIET aBTOPY paboueil mporpaMmsl
CcBOOONY B pacmpe/leieHu MaTepualia 1o 4eTBepTaM (TpuMectpam). Pacnipenenenue
BPEMEHM Ha U3yYEHHUE TeM B TEUEHHE YU€OHOr0 rojia CaMOCTOSATEIbHO ONPEENIIeTCs
o0pa30BaTeIbHON OpraHu3aluen U 3aBUCUT OT OCOOCHHOCTEN IPYNIIbl 00yUYaIOIIUXCS
¢ 3I1P 1 ux 0ocoObIx 00pa30BaTENbHBIX MOTPEOHOCTEN.

IlpumepHble BuAbI JeATedabHOCTH oOy4dawomuxcs ¢ 3IIP, oOyciioBieHHbIe
0co0bIMH  00pa3oBaTeJIbHbIMH  NOTPEOHOCTAMH M oOecnevyuBaIONIUe
OCMBICJICHHOE OCBOEHHE COJlep:KaHNU 00pa30BaHus 1o npeaMery «MaTteMaTuka

Conepxanue BUIOB aesTenbHOCTH oOydaromuxcst ¢ 3P ompenensiercs wux
0COOBIMH 00pa30BaTCIIbHBIMUA MOTPEOHOCTSAMHU. [IOMHMO HIMPOKO HCIIONB3YEMBIX B
DOAOIT OO0 o0mmux 15 Bcex 00yUJaronIuXcsl BUJIOB JCSITEIHHOCTH CIEAYET YCUIIUTh
BHJIBI JICATEIILHOCTH CIICIU(PUIHBIC IS JAHHOK KaTEropuu JIeTeH, 00eCcTICUrBaIOIINe
OCMBICIICHHOE€ OCBOCHHE COJCpXKaHUs O0Opa3oBaHHMSA II0 MPEAMETYy: YCHJICHUE
MIPEIMETHO-TIPAKTUYECKON JCATEIIPHOCTA C aKTUBU3AIMEH CEHCOPHBIX CHCTEM;
4yepeloBaHUE BHJIOB JEATEILHOCTH, 3aJeHCTBYIOIIMX PAa3JUYHbIC CEHCOPHBIC
CHUCTEMBI; OCBOCHHE MaTepHaia C OTIOPOM Ha aJlTOPUTM; «IIOIIArOBOCTh» B U3yUCHUHU
MaTrepualia; UCIOJIb30BaHNe JOTIOJHUTEILHOM BU3YaIbHON OMOPHI (CXEeMBbI, TA0I0HHI,
OIOpHBIC TaAOJIMIIBI); PEYCBOM OTYET O IPOIECCe W pe3ybTare JeSITCIbHOCTH;
BBITIOJTHEHUE CIENMATIbHBIX 3aJaHui, OO0ECIICUMBAIOIINX KOPPEKIIUI0 PEerysiun
y4eOHO-TI03HABATEIILHOM JICATSIIBHOCTH M KOHTPOJIb COOCTBEHHOT'O PE3yiIbTaTa.

denepanpHas TeMaTHYECKas M TEPMHUHOJIOTHYECKAsT JEKCHKA COOTBETCTBYET
DAOIT O0O0.

st obyuarommxcss ¢ 3I[IP cymiecTBeHHBIM SBIISIOTCS TPUEMBI padOTHI C
JEKCUYECKHM MaTepuajioM 1o mpeamery. [IpoBoamrtcst crnemuanbHas paboTa 10
BBCJICHUIO B aKTUBHBIN CJIOBaph OOYYArONIUXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3y4yaembie TEPMUHBI BBOASTCS HA ITOJTMCEHCOPHOM OCHOBE, 00s3aTelIbHA BU3yalIbHAS
MOJIJIepIKKa, aJTOPUTMBI Pa0OTHI C OTIPEICTICHUEM, OTIOPHBIE CXEMBI JIJIS aKTyaTH3aIlHH
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHE

B cootBerctBum ¢ ®enepalbHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOro oOmIero oOpa3oBaHus y4yeOHbIH mpeamer «MaTemaTuka»
BXOJIUT B TpPEIMETHYI0 o0nacTh «Marematnka u HWHPOPMATUKA» U SBIAETCA
oOsi3aTenbHBIM 11 u3ydeHus. B 5-9 kmaccax yueOHbld mpenmer «MaremaTukay
TPAJAUIIMOHHO M3y4aeTCs B paMKax CICAYIONMX y4eOHBIX KypcOB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «Anreopa» (BKIIIOuYas 3JIEMEHTHI
CTaTUCTUKU M TEOpUU BeposiTHOcTe) u «l'eomerpusi». Hacrosdmend nporpamMmoint
BBOJIUTCSI CAMOCTOSITENIbHBIN yueOHBIN Kypc «BeposITHOCTh U CTAaTUCTUKAY.

OO011ee yucao 4acoB, PEKOMEHI0BAHHBIX JIJII U3YUEHHUSI MaTeMaTUKH (0a30BbIii
YpOBEHb) Ha YPOBHE OCHOBHOTO 00I1IeT0 0ObpazoBanus, — 952 vaca: B 5 kiacce — 170



gacoB (5 4acoB B Henelw), B 6 kitacce — 170 gacoB (5 yacoB B Hezleno), B 7 Kiacce —
204 yaca (6 yacoB B Henento), B 8 kinacce — 204 yaca (6 yacoB B HeZleNI0), B 9 kiacce
— 204 yaca (6 4acoB B HEJIEIIO).

I[InanupyemMble pe3yabTaTbl 0CBOEHUsI yueOHOro npeaMera «MareMmaTuka»
HA YPOBHE OCHOBHOI0 00111ero 00pa3oBaHus

N3yuenne w™aremMarMkd Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
HamnpaBlieHO Ha JAoCTKeHue ooydatouumucs ¢ 3[1P AM4HOCTHBIX, MeTanpeaMeTHBIX
U TIPEIMETHBIX 00pa30BaTEIbHbIX PE3yIbTaTOB OCBOCHUS YUYE€OHOT0 MpeIMETa.

JInYHOCTHBIE Ppe3yJbTaTbl OCBOCHHUS IMPOrpaMMbl [0  MaTeMaTHKe
XapaKTepU3YIOTCS:

NATPUOTHYECKOE BOCIIMTAHUE:

IIPOSIBIICHUEM MHTEpPECA K MPOLUUIOMY U HACTOAIIEMY POCCHICKON MaTEMAaTHKH,
LIECHHOCTHBIM OTHOILIIEHUEM K JOCTHKEHHSIM POCCUMCKUX MAaTEMATUKOB U POCCUICKON
MaTeMaTUYECKON IIKOJbI, K HUCIOIb30BAHUIO ATUX JTOCTHKEHUM B JPYTrMX HAyKax W
MPUKIAJAHBIX cepax;

rPaskKIaAHCKOE U JYXOBHO-HPABCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBINIOJTHEHUIO OOSI3aHHOCTEH IpakJaHWHA W pean3alid €ro
MpaB, NPEICTABICHUEM O MAaTEMAaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBJICHHUH, MPOIENyp TpakJaHCKOro oOimiecTBa (HampuMmep, BHIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXKJICHHIO J3THYECKMX NPOOJIIEM, CBS3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH, OCOZHAHUEM BaKHOCTH MOPaIbHO-
ATUYECKUX MPUHIUIIOB B IEATEIBHOCTU YUEHOTO;

TPYAOBO€E BOCIIUTAHHE:

YCTAHOBKOW HA aKTUBHOE YYacTUE B PEHICHUU MPAKTHUECKUX 3aaad
MAaTeMaTu4eCKO HaINpaBJIE€HHOCTH, OCO3HAHHUEM BaXXHOCTH MAaTEMATHUYECKOIO
o0pa3oBaHUsI Ha MPOTSHKEHWUM BCEH JKU3HU IS YCHENIHOW mpodeccuoHaIbHON
JESATENbHOCTH M PA3BUTHEM HEOOXOMUMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHAMBUIYAIHHON TPACKTOPUM OOpa30BaHMs U >KU3HEHHBIX TUIAHOB C
Y4ETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

ICTEeTUYeCKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K  OMOIMOHALHOMY M JCTETUYECKOMY  BOCIIPUATHIO
MaTeMaTu4ecKuX OOBEKTOB, 3a/lad, pEHIeHUH, pacCyXIeHHH, YMEHHUIO BHJIETh
MAaTeMaTU4YECKNE 3aKOHOMEPHOCTHU B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUCHTAIMEe B JIEATCIIBHOCTH HAa COBPEMEHHYI) CHCTEMY Hay4YHBIX
MPEACTABIECHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI YEJIOBEKA, MPUPOILI U
oOuiecTBa, NOHMMAaHMEM MaTeMaTUYeCKOM HayKu Kak c@epbl YeIoBeYeCcKOn
NESTETbHOCTH, ITAnoOB €€ pa3BUTUSA M 3HAYUMOCTH U1 Pa3BUTHSI LMBWIM3AIINM,
OBJIAJICHUEM SI3BIKOM MAaT€MaTUKd W MaTeMaTU4YeCKOM KYIbTYpPOl KaK CpelCTBOM
MO3HAHUSI MHUpPa, OBJAJECHUEM TMPOCTCUIIMMU HaBbIKAMH HCCIIEIOBATEIBCKOM
NEeSTeTbHOCTH;

¢puznyeckoe BocnuTaHue, (OPMHUPOBAHME KYJILTYPbI 310POBbS H
3MOIHOHAJIBHOTO 0JIATONOYyYHSA:



TOTOBHOCTBIO TMPUMEHSTh MareMaTUYECKHE 3HAHUSI B MHTEpPECax CBOEro
3JI0POBbsI, BEICHHUS 3JJ0pOBOr0 00pasa KHU3HH (3A0pOBOE MUTAHUE, COATAHCUPOBAHHBIN
PeKUM  3aHATHUA WU OTHAbIXa,  peryisipHas  (usuyeckas  aKTUBHOCTB),
c(hOopMUPOBAaHHOCTHIO HaBbIKA pe(IeKCUU, MPU3HAHUEM CBOErO MpaBa Ha OMIMOKY U
TaKOI0 K€ ITpaBa JAPYroro 4eaoBeKa;

IKOJIOTHYEeCKOe BOCTIUTAHUE:

OpUEHTAallMel HAa NPUMEHEHHE MAaTeMaTUYEeCKUX 3HAHUM JJI PELICHUs 3a/1a4 B
00JIaCTH COXPAaHHOCTH OKPYKAIOIIEH Cpelibl, MIIaHUPOBAHUS MOCTYIKOB M OLICHKU UX
BO3MO)KHBIX TMOCIEACTBUM IS OKpYXKaIOLIEW Cpenbl, OCO3HAHUEM INOOAIBHOIO
XapakTepa SKOJIOrMUeCKUX Mpo0eM U MyTel UX pelieHus;

aganTanus K M3MeHSIIOIMMCSH YCJI0BHAM COLUAJIBHOMN U PUPOIHOI Cpeabl:

TOTOBHOCTBIKO K JECHCTBUSIM B YCIOBUAX HEONPENEIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO JCSTEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy APYTUX JIIOAEH, MpUOOpETaTh B COBMECTHOM JEATEIBHOCTH HOBBIE
3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOIUMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHUCIE
dbopmMynupoBaTh HEH, MOHATHS, TUIOTE3bl 00 00BEKTaxX U SBICHUSIX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaThb JAEPUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYalMl0, BOCHPUHHUMATh
CTPECCOBYIO CHUTYallMI0O Kak BbI30B, TpeOYyIOIIMI KOHTpMEp, KOPPEKTUPOBATH
NpPUHUMAaeMble pEHIeHUs M JIeUCTBUSA, (OpPMYIHpPOBaTb M OLIEHUBAaTh PHUCKH H
MOCJIENCTBUS, POPMUPOBATH OTIBIT.

MeTtanpeaMeTHblIe pe3yJbTaThl:

B pe3ynbrare ocBOEHMsI IPOrpamMMbl IO MaT€MAarHKE HA YPOBHE OCHOBHOIO
obuiero oOpazoBanust 'y oOyuwatomerocs c¢  3[IP  Oynyr cdopMupoBaHbl
METaNpeIMETHbIE PE3YJIbTaThl, XapAaKTEPU3YIOLIUECS OBJIAJICHUEM YHUBEPCAIbHBIMU
MO3HABATEIbHBIMU JIEHCTBUSAMH, YHUBEPCATIbHBIMU KOMMYHUKATUBHBIMU JCHCTBUSIMU
Y YHUBEPCAIbHBIMU PETYAATUBHBIMU JIEUCTBUIMM.

OBnagenue YHHMBepCaJbHbIMU yueOHBIMHU NMO3HABATEIbHBIMH
AeCTBUAMM:

YCTAaHABJIMBATh  NPUYMHHO-CIEACTBEHHBIE CBSI3M B  XOJE€  YCBOEHHS
MaTeMaTUYeCKOro MaTepuana;

BBISIBJISITh JACQUIMT JAHHBIX, HEOOXOIMMBIX IJIsl PEIICHUS MOCTaBICHHON
3a/1a4H;

C TOMOINIbIO YYWUTENS BbIOMpATh CIOCOO pELIEHUsS MaTeMaTU4YecKOW 3a/ayu
(cpaBHUBaTh BO3MOKHbBIE BAPUAHTHI PELICHUS);

OPUMEHATh M TpPeoOpa3oBbIBaTh 3HAKM W CUMBOJIBIL B XOJ€ pEIICHUS
MaTeMaTUYECKHX 3a]1ay;

yCTaHABJIMBATh UCKOMOE M IAHHOE TIPU PEIICHUN MaTeMaTH4YeCKOM 3a1a4uu;

NOHUMAaTh M HWHTEPHPETUPOBATH HHPOPMALMIO PA3IMYHBIX BUAOB U (HOpM
IIPE/ICTABIICHNUS;

WUTIOCTPUPOBATH pelllaeMble 3a]1a4u rpaduueCKUMU CXEMaMU;

3¢ (HEeKTUBHO 3aMTOMUHATH U CUCTEMATH3UPOBATH HH(POPMAITHIO.



MOHUMATh U UCIIOJIH30BaTh MaTeMaTUYECKHUE CPEICTBA HATJISITHOCTH (TpadukH,
IUarpamMMbl, TaOJHWIBI, CXEMbI H JIp.) I WUIIOCTPAllMH, WHTEPIPETAIINH,
apryMeHTaL Y.

OBinanenue YHHUBEPCAJIbHbIMHA y4eOHBIMU KOMMYHHMKATHBHBIMU
JEUCTBUSIMH

OpraHU30BBIBATh y4E€OHOE COTPYJHMUYECTBO M COBMECTHYIO JEATEIBbHOCTh C
YUYUTEIIEM U CBEPCTHUKAMH B MPOLIECCE PEMICHUS 3314,

B3aMMOJICHCTBOBATh U HAXOJUTh OOIIHE CIIOCOOBI PabOTHI; paboTaTh B TPYyIIIE:
HaxoJWTh OOIllee pelIeHHe M pa3peliarbh KOHQIMKTHI HA OCHOBE COIJIACOBAHUS
MO3UIMHI M YU€Ta HHTEPECOB; CAYyIIaTh MapTHEPA; PopMyIupoBaTh, apryMEHTUPOBATH
U OTCTAauBaTh CBOE MHEHHUE;

IIPOTHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB NPH HAIMYHUHM Pa3HBIX TOYEK
3peHMsI W paspeniath KOH(JIUKTBI HA OCHOBE YyuéTa MHTEPECOB W IO3UIUMN BCEX
YYaCTHUKOB;

ApryMEHTHUPOBATh CBOK TMO3UIMI0 U KOOPAWHUPOBATH €€ C NO3ULHSIMH
NapTHEPOB B COTPYAHUYECTBE MPHU BHIPAOOTKE OOIIEro pEIIeHUsT B COBMECTHOM
JIeSITEIIbHOCTH;

BBITIOJTHATh CBOKO 4YacTh PaOOTHI, JOCTUraTh KAa4eCTBEHHOI'O pe3yJibTaTa M
KOOPJAWHUPOBATH CBOU JICUCTBHUS C APYTUMU YIEHAMHU KOMaH/IbI;

OIICHUBATh Ka4€CTBO CBOETO BKJIaja B OOIIHMM MPOIYKT.

OBJ1aieHMe YHUBEPCAJIbHBIMHU Y4eOHBIMU PeryJATUBHBIMM JeHCTBUAMHU:

CTaBUThH II€TH, BHIOWPATh W CO3/1aBaTh AJITOPUTMBI JUIsI PEHICHUS YYSOHBIX
MaTeMaTHYECKUX MPpodIIeM;

IUIAHUPOBATh W OCYIIECTBIIATh AEATEIIBHOCTh, HAINPABJICHHYI) Ha PEIIEHUE
3aJ1a4 MUCCIIEI0BATEIILCKOTO XapakTepa.

dbopmynupoBaTh U yAEPKUBATh Y4eOHYIO 3aJady, COCTABJIATh IUIAaH H
MOCJIEA0BATEIbHOCTD JICHCTBUIA;

OCYIIECTBIISITH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOUMbIE KOPPEKTHUBHI,

KOHTPOJIMPOBATh  MPOIECC U  pe3yidbTar ydyeOHOH  MaTeMaTU4YeCKOM
JIEeSITEIILHOCTH;

aJICKBaTHO OLICHUBATD MPABWIHLHOCTH WJIM OMTMOOYHOCTH BBITIOJHEHUS yueOHOH
3a/1a9M, €€ 00OBCKTUBHYIO TPYTHOCTh M COOCTBEHHBIC BO3MOYKHOCTHU €€ pPeIlIeHNS,

CIMYaTh CHOCOO JACHCTBHS M €0 Pe3yJIbTaT C 3aJaHHBIM YTAJIOHOM C IIENbIO
OOHapy’KEHHs OTKJIOHEHUH U OTJIMYMIA OT TAJIOHA.

IpPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IIPH PEIICHUHM y4eOHOMU
3aJ1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPEOYEeMbI pe3ynbTar
NeSATeTLHOCTH, OMNPENeNATh MO3WTUBHBIE M3MEHEHHUS W HaIpaBlICHHS, TpeOyrolue
nanbHeuen padboThl;

pPeryJupoBaTh C0cO0 BBIPAXKEHUS IMOIIHM.

[IpenMeTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 MATEMATUKE TIPEACTABIICHBI
1o rogam oOy4YeHHUs B paMKax OTIEIbHBIX y4E€OHBIX KypCOB: B 5—6 Kiaccax — Kypca
«Maremarukay, B 7-9 kiaccax — KypcoB «Anrebpay», «['eomerpusi», «BeposTHOCT U
CTaTHUCTHKA.



OEJIEPAJIBHAA PABOYA S ITPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Henau u3yyenusi yuedOHOro Kypca

[TpuopureTHpIMH LIETSIMHU 00YUEHHSI MaTEMaTUKe B 5—6 Kiaccax SBISIOTCS:

" MpoIOJKEHHWE (POPMHUPOBAHMSI OCHOBHBIX MAaT€MaTHYECKHMX IMOHATUN (YUCIO,
BEIMYMHA, TeoMeTpuueckas ¢urypa), o0eCrneuynBaroUuX MPEEMCTBEHHOCTh U
NEePCIEKTUBHOCTh MaTeMaTHUECKOro 00pa3oBaHus O0y4aroIInuXcs;

" pa3BUTUE WHTEIEKTYalbHBIX U TBOPUECKUX CIHOCOOHOCTEH OOYyHaroUIMXCS C
3I1P, no3HaBaTenbHONM aKTUBHOCTH, UCCIENOBATEIIbCKUX YMEHUM, MHTEpPEca K
U3YYEHUIO MaTeMaTHKU;

* noxseaeHue oOyyaromnuxcs ¢ 3[1P Ha ocTymHOM AJi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3H MareéMaTHKU U OKPYKaIOIIEro MUPa;

" (opmupoBaHue (YHKIMOHAIBHOW MaTeMaTUYeCKOM TIpaMOTHOCTU: YMEHHUS
pacrno3HaBaTh MareMaTHuecKre OOBbEKThl B PEAIbHBIX KU3HEHHBIX CHUTYaIUsX,
IIPUMEHATh OCBOCHHBIE YMEHUS Ul PELICHHS MPAKTHKO-OPUEHTHUPOBAHHBIX
3a7a4, HHTEPIPETUPOBATh IIONYYEHHBIE pE3yIbTaTbl M OLICHUBAaTh HMX Ha
COOTBETCTBHE IPAKTUYECKON CUTYaLlUH.

OCHOBHBIE JMHUM COJAEpP)KAaHUS Kypca MareMaThuku B 5-6 kiaccax —
apudmMeTnyeckas u reOMeTpHUecKasi, KOTOpbIe pa3BUBAIOTCS MapaUIENbHO, KaXKaas B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT JIPYTroii, a B
TECHOM KOHTaKT€ M B3aUMOAECHCTBUHM. TakKe B Kypce€ NMPOUCXOIMUT 3HAKOMCTBO C
3JIEMEHTaMU alnreOpbl U OMUCATENIbHON CTaTUCTUKU.

N3ydyenune apupmMeTnyeckoro mMarepuana HaYMHAETCS CO CUCTEeMAaTH3alud U
Pa3BUTHUS 3HAHWKM O HATYpaJbHBIX YMCJAX, NMOJYYCHHBIX B HadaiubHOM MIKoie. [Ipu
TOM COBEPILIEHCTBOBAHUE BBIYUCIUTEILHOM TEXHUKU M (POPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUM COYETAETCS C PA3BUTHEM BBIYMCIUTEIBHON KYJIBTYpHI, B
YACTHOCTH C OOy4YEHHEM MpOCTEHIIMM NpuéMaM MPUKHUJKU U OLEHKU Pe3yibTaToOB
BBIYMCIIEHUN. MI3yueHne HaTypalbHbIX YUCEN MPOAOJIKAETCS B 6 K1acce 3HAKOMCTBOM
C HA4aJIbHBIMH MOHATHSIMU TEOPUU JEIUMOCTH.

Hpyroit KpynHbIii 0JIOK B CoJiepKaHUU apu(PMETHIECKOM JTUHUM — 3TO APOOH.
Hayano n3yudeHnus oObIKHOBEHHBIX U JIECATUYHBIX JAP0OOE OTHECEHO K 5 Kiaccy. OTo
NEepBbIA 3Tall B OCBOCHUM APOOEH, KOrjaa MPOMCXOIUT 3HAKOMCTBO C OCHOBHBIMHU
UAesIMU, TMOHATUAMH TeMbl. [Ipm 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B
IIOJIHOM 00BEME MPEALIECTBYET U3YUYECHHUIO JECATUUHBIX IPOOEH, YTO LEIECO00Pa3HO
C TOYKM 3PEHUS JIOTUKU HU3JI0KEHUS YUCIOBOM JIMHWM, KOrJa IpaBuja JEHCTBHUU C
JNECATUYHBIMUA JAPOOSIMH  MOKHO OOOCHOBAaTh YK€ H3BECTHBIMU aJITOPUTMaMHU
BBITIOJTHEHUSI ACUCTBUN C OOBIKHOBEHHBIMH JIPOOSIMU. 3HAKOMCTBO C JIECSITHUYHBIMU
IpOoOSIMU PACIIMPUT BO3MOXKHOCTH Il TIOHUMAHUSA OOYYaIOIIMMUCS MPUKIATHOTO
IIPUMEHEHUS HOBOM 3aIIMCH IIPU U3YUYEHUHU APYIUX NMPEAMETOB U IIPU NPAKTUYECKOM
ucnonb3oBanuu. K 6 kmaccy oTHec€H BTOpOM 3Tanm B HM3yde€HUU ApoOe, Te
MIPOUCXOJIUT COBEPILICHCTBOBAHME HABBIKOB CPABHEHUS U MpPeoOpa3oBaHUs APOOEi,
OCBOEHHE HOBBIX BBIUHCIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYMCIICHH,
B TOM YHCJI€ 3HAYEHUU BBIPAKEHUMN, COEPKAIMUX U OOBIKHOBEHHBIE, U JECATUUYHbIC



IpoOu, yCTAHOBJIEHUE CBSI3€M MEXIY HUMH, PACCMOTPEHUE NMPUEMOB pEUICHUS 3a/1a4
Ha Apo6u. B Hadane 6 Kiracca MPOMCXOAUT 3HAKOMCTBO C TIOHSITHEM TPOIICHTA.

OCc00EHHOCTBHIO U3YUYEHUS MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YUCET SABIISICTCS
TO, YTO OHM TAKKE MOTYT pACCMaTPUBATHCS B HECKOJIBKO ATarnoB. B 6 kimacce B Havane
n3ydyeHus TeMbl «llonoxuTenbHble U OTPULIATEIBHBIE YMCIIA» BBIACISAETCS MOATEMA
«enble yucna», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULIATENIBHBIMM YHCIAMHU H
JNEUCTBUSIMUA C TIOJIOKUTENBHBIMU W OTPULATEIBHBIMA YHUCIAMHA MPOUCXOAUT Ha
OCHOBE COJEP)KATEIBHOIO IMOAX0JA. OJTO TMO3BOJISIET HA JOCTYIIHOM YpPOBHE
MMO3HAKOMUTH YYAIIUXCSI MPAKTUYECKU CO BCEMU OCHOBHBIMU MOHSITUSAMU TEMbI, B TOM
Yuclie W C TpPaBWIAMH 3HAKOB IIPU BBIMOJIHEHUM apUPMETHUYECKUX JIEHCTBUIA.
N3ydyeHnue panmoHaIbHBIX YUCEN HAa 3TOM HE 3aKOHYHUTCS, a OyJeT MpPOJOHKEHO B
Kypce ajireOpbl 7 Kjacca, 9TO CTAHET CIEIYIONIUM MPOXO0I0M BCEX MPUHITUTTHATBHBIX
BOIPOCOB, TEM CaMbIM pa3JielieHHe TPYAHOCTEH o0yieryaeT BOCIpUITHE MaTepHaa, a
pacnpesielIeHue BO BpEMEHHU CIIOCOOCTBYET MPOYHOCTH NPHUOOPETAEMBIX HABBIKOB.

[Ipn oOydeHHM pEIIeHUI0 TEKCTOBBIX 3a/lad B 5—6 Kiaccax HCIOJIb3YHOTCS
apumeTndeckue NpueéMbl perieHus. TeKCToBbIe 3a/1auu, pelaeMble Ipu 0TpadoTKe
BBIYMCIIUTEIBHBIX HAaBBIKOB B 5—06 Kjaccax, paCCMaTpUBAIOTCA 3aadd CIEAYIOLINX
BUJOB: 3aJayd Ha JBWKEHUE, HA 4YacTH, Ha TIOKYNKH, Ha paldoTy U
IIPOU3BOJIUTEIBHOCTh, HA NMPOLEHTHI, HA OTHOWIEHWS W Iponopuunu. Kpome Ttoro,
oOy4arolrecs: 3HaKOMSTCS C MpuéMaMM peHIeHHs 3ajad NepedopoM BO3MOMKHBIX
BapUaAHTOB, y4yaTcsi padoTathk ¢ HHGOpPMAaIIUEH, MpeCTaBICHHON B (hopMe TaOIHI] WK
JIarpaMm.

B ®enepanbHoilt pabodedt mporpamMme IpeAyCMOTpeHO (GopMHupoBaHHUE
MPOIEIEBTUYECKHX alre0pandyecKkux npeacTaBieHuil. bykBa Kak CHMBOJI HEKOTOPOIO
YyCjla B 3aBUCHUMOCTHM OT MATEMAaTHU4YECKOrO KOHTEKCTAa BBOJMUTCA IOCTEINEHHO.
bykBeHHass CUMBOJIMKA IIMPOKO HCIONB3YETCS MPEXAE BCEro s 3alucu OOUIUX
VTBEPXKICHUA W TPEIOKEHUH, (OpMya, B YaCTHOCTH [IJIi  BBIYMCIICHUS
r€OMETPUUYECKHUX BEIMYMH, B KAUECTBE «3aMECTUTEIIS» YUCIIA.

B xypce «Maremaruku» 5—6 KJIacCOB NPEACTABIEHA HATJSAIHASI TE€OMETPHS,
HampaBJIeHHass Ha  pa3BUTHE OOPa3HOrO0  MBIIUICHUSA, MPOCTPAHCTBEHHOTO
BOOOpakeHUs1, U300pa3UTENbHBIX YMEHUN. DTO BaKHBIN 3Tall B U3YYEeHUU T€OMETPUH,
KOTOPBIA OCYIIECTBISIETCA HA HATJSAHO-TIPAKTUYECKOM YPOBHE, OIMPAETCA Ha
HarJIAIHO-00pa3Hoe  MbIlIUIeHHe oOydawomuxca. bonbimas poiab  OTBOIUTCA
MMPAKTUYECKON  ACATEIIBHOCTH,  ONBITY,  JKCHOEPUMEHTY,  MOJEIUPOBAHHUIO.
OOyuaromuecss 3HAKOMATCS C TEOMETPUYECKUMHU (PUTypamMu Ha IJIOCKOCTH U B
MPOCTPAHCTBE, C MX MPOCTEHIIMMU KOH(PUTYpalMsIMHU, ydarcs u300pakaThb MX Ha
HEJIMHOBAHHOM W KJIETYAaTOW Oymare, pacCMaTpUBAIOT MX MIpocCTeiliine cBolicTBa. B
MPOLIECCE U3YUYEHUsl HArJISIIHOW F€OMETPUU 3HAHUs, TOJyUYEeHHbIE O0Yy4aroIIMMUCs B
HaYyaJIbHOM IIKOJIE, CACTEMATU3UPYIOTCS U PACIIAPSIOTCS.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMYy MiaHy B 5—6 Kjaccax H3ydaeTcsi MHTErPUPOBAHHBIN
npenMmer «MaTtemaTuka», KOTOpBI BKIIOYAET apuU(PMETHUYECKUid Marepual u



HaIJISHYI0 T€OMETPHIO, a TAKXKE MPOTEACBTUYCCKUE CBEJCHUS U3 AlNTreOphl, JJIEMEHTBI
JIOTHMKH W HayaJjia ONMMCcaTeJIbHOM CTaTHUCTHKH.

VYueOHbIN MJIaH Ha M3y4YeHHEe MaTeMaTUKU B 5—6 Kjlaccax OTBOJMT HE MEHeEe 5
y4eOHBIX YacOB B HEJAENI0 B TEUEHHE KaXKJIOro rofa o0ydeHus, Bcero He meHee 340
y4e0HBIX YacOB.

COJIEPYKAHUE YUEBHOI'O KYPCA «MATEMATHKA» (ITO TOJAM
OBYYEHUS)

S KUIACC

HarypaJjbHble 4nciia v HYJIb

Harypansnoe umcno. Psg nHatypambabix uncen. Yucno 0. M3o0paxenue
HATypaJIbHBIX YUCEN TOYKAMU HA KOOPJUHATHOMN (YMCIOBOM) IPSIMOA.

[Mozunmonnass cucrema cyucieHus. *Pumckas Hymepamms Kak mOpuMmep
HETO3UIUOHHON CHCTEMBI cunciIeHua ™!, JlecaATHdHas cucTeMa CUMCIICHHUS.

CpaBHeHUE HATypaJbHBIX YHUCEJ, CPABHEHUE HATYPAJIbHBIX YHCEN C HYJEM.
CrniocoOb1 cpaBHeHUs. OKpyTieHNE HATYPAIbHBIX YHCEI.

CnoxxeHue HaTypalibHBIX YMCEI; CBOMCTBO HYJS MPU CIOXKEHUHU. Beruuranue
KaK JeHCTBHE, OOpAaTHOE CIOXKEHUIO. YMHOKEHHE HATypalbHbIX YHCEN; CBOMCTBA
HYJIA U €UHULBI TIPU YMHOXKEHHH. JleJeHne Kak AeicTBue, 00paTHOE YMHOKEHHUIO.
Kommonentsl  nmeiicTBui, CBs3b  Mexay Humu. [IpoBepka  pesynbTara
apudMerndeckoro aciictBus. IlepeMecTuTenbHOE H  COYCTATEIBHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUST M YMHOXEHHUS, *pacnpenenuTelbHOe CBONCTBO (3aKOH)
YMHOKEHHUA ™.

Ucnonb3oBanue OykB 1151 0003HAUYECHUS HEM3BECTHOI'O KOMIIOHEHTA W 3aIiCH
CBOMCTB apr(hMETUUECKUX JTCHCTBUM.

*JlenuTenu W KpaTHbIE uucia®, pasnokeHue Ha MHoOxurtenu. [Ipocteie u
coctaBHble yucna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9*. JleneHue ¢ ocTaTkoMm.

CreneHb C HaTypajdbHBIM I[IOKAa3aTelieM. 3aluCh YWCIA B BHUAE CYMMBbI
Pa3psIHBIX CIaracMbiX.

YucioBoe BbpIpaKEHUE. DBbIUMCIEHHE 3HAYEHHWM YMCIIOBBIX BBIPAKEHHUI;
MOPSAOK  BBINOJIHEHUA  JelcTBui.  Mcmonb3oBaHME  NMpPU  BBIYHCIICHUSX
MEPEMECTUTEIIPHOTO M COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U YMHOXKEHUSI,
*pacrpeenuTeIbHOrO CBOMCTBA YMHOXKEHUS ™.

Apoodu

[IpencraBienne o JgpoOM Kak CcrnocoOe 3amuCh  YacTH  BEJTUYHUHBI.
OO6bikHOBEHHBIE ApoOu. [IpaBuibHBIE W HempaBWiIbHBIE MpoOu. CMmeraHHas JpoOsb;
MPEICTABICHNE CMEIIAHHOM 1po0u B BUI€ HENIPABUILHOM 1poOU U BhIAENIEHUE LET0U
YacTH YKCIIa U3 HEMPaBWIbHON pobu. M300pakenne npodelt ToukaMu Ha YHUCIOBOM
npsimoit. OcHoBHOE CBOMCTBO Apobu. *Cokpainenue apodeit. [IpuBenenne apodbu k
HOBOMY 3HameHaTento™. CpaBHEHUE IPOOECH.

CrnoxxeHrne W BBIYUTAHUE JIpoOed. YMHOXKEHUE W JCIICHUE Apo0Oei; B3auMHO-

1 35ech u nanee * *0603HAUEHE! TEMBI, M3ydeHHE KOTOPBIX IIPOBOAUTCS B 03HAKOMUTEILHOM mnaHe. [legaror
CaMOCTOSITENTFHO OTPeIe/sIeT 00bEeM H3yJaeMoro MaTepHaa.



oOpatHblie apobu. *HaxoxkaeHrne 4acTu 1eJI0ro U IeOoro Mo ero 4acTu™.

Hecsatuunas 3amuchk apoOei. [lpencrtaBieHue aecATUYHOW ApoOM B BUIE
0ObIKHOBEHHOM. M300pakeHre JeCATHYHBIX ApOoOel TOUKaMU Ha YUCIOBOM MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmMernueckne JEHUCTBUS C JECATHYHBIMU Jpo0Osmu. *OkpyrieHue
JECATUYHBIX ApoOei™.

Pemmienue TeKCTOBBIX 33124

Pemenune TekcToBbIX 3amady  apudMeTHyecKuM crocobom. *Perenue
JOTMYECKUX 3adad. PemieHuwe 3amay nepedOpoOM BCEX BO3MOXKHBIX BAapUAHTOB™.
Wcnonb3oBanue mpu pelieHuy 3aa4 TabIuIl U CXEM.

Pemenue 3amay, coaepkaliuMxX 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIUYUHBI:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO, CTOMMOCTh. ENMHUIIBI U3MEPEHUS:
Macchl, 00bEMa, IIEHbI; PACCTOSHUS, BPEMEHH, CKOPOCTH. CBSA3b MEXIy €AMHUIIAMU
W3MEPEHUS KaXJI0W BEJIMUUHBI.

Pemenne ocHOBHBIX 3a7a4 Ha JIpOOH.

[IpencraBieHue TaHHBIX B BUE TaOJIUII, CTOIOYATHIX JUATPAMM.

Harasinnasi reomerpus

Harnsansle npencraBinenus o Gurypax Ha miIOCKOCTH: TOUKA, psiMasi, OTPE30K,
Jy4, yroji, JIOMaHas, MHOIOYT'OJIbHUK, OKPYKHOCTb, Kpyr. Yroi. lIpsamon, octpsii,
TYIIOU U pa3BEPHYTHIE YIJIbI.

JlnuHa oTpe3ka, METPUUECKUE CIUHMIIBI JTMHBI. J[JInHa JTOMaHOM, mepuMerp
MHOT'OYToJIbHUKA. MI3MepeHne U MOCTPOCHHE YIIJIOB C HOMOIBIO TPAHCIIOPTHUPA.

Harnsanele npeacrtaBieHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
PsIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE QPUIyp™.

N3o6paxkenue ¢uryp, B ToM dymcie Ha kierdatoun Oymare. *Iloctpoenue
KOH(pUrypaluii U3 4YacTed NpsIMOM, OKPY>KHOCTHM Ha HEJIIMHOBAHHOW W KJIIE€TYATOU
Ooymare®*. Mcmonp30BaHre CBOWCTB CTOPOH U YIJIOB MPSMOYTOJIBHUKA, KBAAPATA.

[Imomaas nOpsAMOYrojibHUKA W MHOTOYI'OJIBHMKOB, COCTAaBJIEHHBIX W3
MPSIMOYTOJILHUKOB, B TOM uwuciie (Guryp, n300pak€HHBIX Ha KJeT4aToll Oymare.
EnuHunel uamepeHus miomaim.

*Harnsaaeie IpeacTaBieHus O MPOCTPAHCTBEHHBIX (PUTYypax: MPSIMOYTOJIbHbBIN
napajuielienunes, KyO, MHOTOIPaHHUKH. N3o6pakenue MPOCTENIINX
MHOTOrpaHHUKOB. Pa3BépTku kyba wu mnapamenenunena. Coznanue Mopenen
MHOT'OI'PaHHHUKOB (M3 OyMaru, NpOBOJIOKH, IJTACTUIIMHA U JIp.)™.

*O0bEéM MPSMOYTOJIBHOTO TMapaienenunena, kyoda. EguHummsl usmepenwus
o0BEMa™.

6 KIIACC

HarypajbHble ynciia

Apudmernueckue AEUCTBUA C MHOTO3HAYHBIMH HATypPaJbHBIMU UYHCIAMH.
YucaoBble BIpaXEeHUs], TOPSIOK JEHCTBUM, HCIIOIb30BaHNE CKOOOK. Vcronb30Banue
IIPU BBIUYMCIICHUSAX IEPEMECTUTEIBHOIO M COYETATEIIBHOIO CBOMCTB CIOKEHHUS H
YMHOXEHHs,  *paclpefe/uTeNbHOIO  CBOMCTBA  yMHOXeHMs.™  OKpyrieHue
HaTypaJIbHBIX YUCET.



JlenuTenu M KpaTHbIC yucia; *HAUOONBIIUN OOIIMI ACIUTENIb U HAUMEHbBIIIEE
obrmiee kpaTHoe. JlenMMoCcTh CyMMBI B Ipou3BeieHus *. JIeenne ¢ OCTaTKOM.

Apoodu

OObIkHOBEHHasi ApoOb, OCHOBHOE CBOMCTBO JpOOH, COKpallleHHe JIpoOeil.
CpaBHeHue u ymnopsimouuBaHue ApooOeil. Pemenne 3amad Ha HAXOXKIAEHUE YAaCTH OT
LEJI0ro M UEeJIoro mo ero yactu. JIpoOHoe 4YuCIO0 Kak pe3yabTar JeJeHHS.
[IpencraBnenne AecATUIHONW APOOW B BUAEC OOBIKHOBEHHOW NPOOM W BO3MOXHOCTH
NpeJ/ICTaBlIeHUs] OOBIKHOBEHHOM 1poOu B BUJE JAeCATUYHOW. [lecsiTuuHbie Tpodu U
MeTpuueckas cuctemMa Mep. ApupMeTudeckue JeUCTBUS U YUCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMHU.

OtHomienue. JleneHue B JaHHOM OTHoueHWHW. *Macmra®*, mnpomopius.
[IprumeHenune nponopurii Npyu pEeIEHUH 3a/1a4.

[Tonarue npouenra. Beruucienue mpoieHTa OT BEIUYMHbBI U BEJITUYUHBI 10 €€
MPOIIEHTY. BbIpakeHUE NPOIEHTOB JECATUYHBIMU Jpo0Osimu. Pemienue 3amau Ha
MIPOLECHTHI. BhIpaxkeHNne OTHOIIEHUS BEJIMYKH B MIPOLICHTAX.

IHos0:kUTEIbHBIE M OTPULIATEIbHBIE YHCJIA

[TomoxkuTensHbie W OTpUIlATENbHBIE YHcha. Llembie ywmcnma. *Monmyns 49ucia,
reoMeTpuuecKas HHTeprpeTanuss Moayis uucna*. HM3o0paxkeHue uucen Ha
KOOPJMHATHON NpAMoi. *UucaoBbIe TPOMEKYTKH™.

CpaBHeHue uwncen. Apudmernueckue [IEUCTBUS C TOJOKUTEIBHBIMU U
OTPUIATEIbHBIMU YHCIIAMM.

[IpssmoyronpHas cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KOOpAMHATBI TOYKM HA
IJIOCKOCTH, abciucca u opauHara. [loctpoenue Todek u Guryp Ha KOOpAMHATHOMN
IIJIOCKOCTH.

bykBeHHbIE BbIpaKeHUs

[TpumeHeHue OyKB JJ1sl 3alIMCU MAaTEMAaTUYECKHUX BBIPAXKEHUHN U MPEITIOKEHUH.
CpoticTBa apudmMeTnuecknux JeHUCTBHUNA. *ByKBeHHBIC BBIPAKCHHUS W YHUCIIOBBIC
MOJICTAHOBKU.* ByKBEHHBIE pPAaBEHCTBA, HAXOXJACHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyibl; HopMyIIbl IEpUMETpa U IUIOMIAAN MPSMOYTOJIbHUKA, KBajpaTa, *o0bnéMa
napajjienenurnena u kyoa®.

PenreHue TeKCTOBBIX 32124

Pemenne TekcToBBIX 3amad  apudMeTHyeckuM crocobom. *Perenue
JIOTMYECKUX 3ajay. Pemienue 3a1au nepebOpoM BceX BOZMOMKHBIX BApUAHTOB. *

Pemenne 3amaud, coaepxammux 3aBUCHUMOCTH, CBSI3BIBAIOIIMX BEJIUYHUHBI:
CKOpPOCTb, BpEMSI, PACCTOSIHUE; 1IEHA, KOJIUYECTBO, CTOUMOCTD; ITPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEéM paboThl. EnuHUIBI M3MEpPEHMs: MAcChl, CTOMMOCTH; PaCCTOSHUSI,
BpeMeHH, CKOpOCTH. CBsI3b MEXY €IMHULIAMU U3MEPEHUS KaXK10M BEIIMYHHBI.

Pewrenue 3amad, CBA3aHHBIX C OTHOLIEHUEM, TPONOPLHOHAIIBHOCTHIO BEINYHH,
MPOIIEHTAMU; PELlIEHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOIEHTHI.

*O1eHKa 1 IPUKUIKA, OKPYTJIICHUE pe3yabTaTa™.

*CocraBiieHre OYKBEHHBIX BBIPaQXKEHUH T10 YCIOBUIO 3a1a4n’™.

[IpencraBienne AaHHBIX C TMOMOIIBIO Tabmuir u guarpamm. CtomOdaTbie
JUarpamMMbl: YTEHUE U TOCTPOEHUE. UTEHHE KPYTrOBbIX IHArPAMM.

Harasinnasi reomerpust

Harnsanaele npencraBnenus o purypax Ha miIOCKOCTH: TOYKA, IpsiMasi, OTPE30K,



Jyd4, YroJ, JIOMaHasi, MHOTOYT'OJIbHUK, YETbIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb,
KPYT.

*B3anMHOE pacrosiokeHUue IBYX MPAMBIX Ha IJIOCKOCTH, IapajlieibHbIe
npsiMble, MEPHNEHAUKYISIpHbIE TpsMble™. M3MepeHue pacCTOSHUN: MEXIY ABYMS
TOYKAaMH, OT TOYKH JI0 NPSMOM; JJIMHA MapLIpyTa Ha KBaJIPAaTHOMU CETKE.

W3mepeHre M TMOCTPOEHUE YIJIOB C TMOMOUIBI0 TpaHCHOpTUpa. Bumiel
TPEYIrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSAMOYT OJIbHBIH, TYIIOYT OJIbHBIM;
PaBHOOCIPEHHBIH, PaBHOCTOPOHHUM. YeTbIpE€XYTOJbHUK, IIPUMEPHI
YeThIPEXYTOoJbHUKOB. [IpsAMOYronbHUK, KBaJapaT: HUCIOJIb30BAHUE CBOMCTB CTOPOH,
yraoB, nuaronaned. *M3o0pakeHne TreoMeTpudyecKux QUryp Ha HEIMHOBAHHOU
OymMare ¢ WCHOJb30BAaHUEM LHUPKYJS, JUHEHKH, YroidbHUKA, TpaHCHIOpTUpa™.
[TocTpoenus Ha KIeT4aTon Oymare.

[Tepumerp MHOrOyroONbHUKA. [loHATHE TUTOMIAAN DUTYPBI; €TUHULIBI U3MEPEHHUS
wiomaau. [pubnmxénnoe namepenue miomaau Guryp, B TOM 4Kciie Ha KBaIpaTHOU
cerke.* [IpubmmkEHHOE N3MEPEHNE JITTUHBI OKPY>KHOCTH, TUIONIAIA Kpyra™.

*CuMMeTpusi: LIeHTpajbHas, oceBasg M 3epKaibHas cummerpuu. [loctpoenue
CUMMETPHUYHBIX QUTYp™.

*Harnsauplie mpecTaBlieHrs O MPOCTPAHCTBEHHBIX (hUrypax: napasiesenumnes,
Ky0, mpusma, nupaMuia, KOHycC, MWIMHApP, wmap u cdepa. WN3o06paxeHue
MPOCTPaHCTBEHHBIX (uryp. [lpumepsl pa3BEPTOK MHOTOTPAHHUKOB, HUIUHIApPA U
konyca. CozlaHue Mojeneil MpoCcTpaHCTBEHHBIX (Quryp (u3 Oymaru, HpOBOJIOKH,
IJIACTUJIMHA U JIP.).

[Tonsitue o0BEMa; emuuuUIEl H3MepeHUs: o0bEéMa. OO0BEM NPSIMOYTOJIBLHOTO
napajuienenuneaa, kyoa*.

IJIAHUPYEMBIE TTIPEAMETHBIE PE3VYJIbTATBI OCBOEHU A [TPOI'PAMMEBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yyebHOro kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JOJHKHO 00€CTeunBaTh JOCTIDKCHHE CIEAYIOMMUX MPEIMETHBIX 00pa3oBaTelbHbIX
pPE3YIBTATOB:

S KUIIACC

Yuciia v BIYUCTCHUS

OpueHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0A30BOM YpOBHE TEPMHUHAMU,
CBSI3AHHBIMH C HATYPaJbHBIMH YHCIIaMHU, OOBIKHOBEHHBIMH U IECATUYHBIMU IPOOSMHU.

CpaBHUBATH U yIOPSAA0YNBATH HATYPAJIBHBIC YHUCIIA, CPABHUBATH B IIPOCTEUILINX
Cllydasix OOBIKHOBEHHBIE APOOH, TECATUUHBIE APOOH.

COOTHOCUTB TOUKY Ha KOOPAMHATHOM (UMCIOBOM ) MPSIMON C COOTBETCTBYIOLIUM
el uncoM 1 u300paxaTh HaTypaabHbIC YHUCIa TOYKAaMU Ha KOOPJAUHATHOM (YMCIIOBOI)
PSMOM.

Boemonuate apudmernyeckue AEUCTBUA € HATypalbHBIMU 4YHUCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B TPOCTEUILINX CITyHasiX.

BhINONIHATE IPOBEPKY, NPUKUAKY PE3YyJIbTaTa BEIYMCICHUN.

OKpyrisTh HaTypaJbHbIE YHACIIA.



Pemienne TeKCcTOBBIX 32/1a4

Pemate TekcTOBBIE 3amauM apUPMETUYECKUM CIIOCOOOM U C TOMOUIBIO
OpPTraHHW30BaHHOIO KOHEYHOro Imiepedopa BCeX BO3MOXKHBIX BapHaHTOB (MpHU
HEOOXOJMMOCTH C HAMPABJISIONIEH MOMOIIBIO).

Pemars 3amaum, cojepxaliue 3aBUCHUMOCTH, CBSI3bIBAIOUINE BEJIWYHHBIL:
CKOpPOCTb, BPEMSI, PACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTb (MPYU HEOOXOAUMOCTH C
MCIIOJIb30BAaHUEM CITPABOYHOM MH(OPMALUN).

Hcnonp30BaTh KpaTKUE 3aIIUCH, CXEMBbI, TaOIUIIbI, 0003HAYEHUS IIPU PELICHUU
3a/ay.

[Tonp30BaThCs OCHOBHBIMM €MHULIAMH U3MEPEHUS: 1IEHbI, MacChl; PaCCTOSHMUSI,
BpPEMEHHU, CKOPOCTH, BBIpaXaTh OJHH EAMHUIGI BEIMYUHBI dYepe3 apyrue (mpu
HEOOXOAMMOCTH C OMOPOi Ha CIIPaBOYHYIO UH(DOPMALIHIO).

W3Bnekars wuH(pOpMaluio, MPEICTaBICHHYI0 B Tabiaule, Ha CTOI04YaTOU
auarpaMMe, HHTEpIPETUPOBATh PEICTABIICHHBIE JaHHbIE, HCIOJIb30BATh JaHHBIE PU
pELICHUH 3a1ay.

Harasignas reomeTpus

[Tonp30BaThCs T€OMETPUYECKUMHU MOHATUSAMU: TOYKA, MpsAMas, OTPE30K, JIyd,
yroJl, MHOI'OYT OJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh npuUMeEpbl OOBEKTOB OKPYKAIOLIErO0 MHpa, UMEIUX ¢(opMy
M3YYEHHBIX T€OMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, TIPU HEOOXOJUMOCTH MO BU3YaJbHOM oOIOpeE,
CBSI3aHHYIO C yIJIAMH: BEpPUIMHA, CTOPOHA; C MHOTOYTOJbHHKAMU: yroJl, BEPILIHHA,
CTOPOHA, IUaroHalb; C OKPYHOCTBIO: paJANyC, TUAMETP, LEHTP.

N300paxarb H3y4yeHHbIE TE€OMETPUYECKHE (QUIypbl HA HEIMHOBAHHOW U
KJIET4aTOM Oymare ¢ MOMOIIBIO HUPKYJIS U JIMHEHKH (IIOCTI€ COBMECTHOTO aHAJIN3a).

HaxoauTe JJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IMOMOIIBIO
JUHEWKH, CTPOUTH OTPE3KH 3aJaHHOW [UIMHBI; CTPOUTH OKPYKHOCTH 3aJlaHHOT'O
panuyca.

Hcnonp30BaTh CBOKMCTBA CTOPOH M YIJIOB NPSIMOYTIOJIbHUKA, KBajapaTa JUIsl UX
MOCTPOEHUS, BEIUMCIICHUS TUIOUIA/IA U IEpUMETDA.

BbuncnsaTe mepuMeTp W IDIOHMIAAb KBagpara, MNPSIMOYToibHUKA, (uryp,
COCTaBJICHHBIX M3 TMPSMOYIOJIbHUKOB, B TOM 4HclIe (Puryp, u300pakEHHBIX Ha
KJIeTUaTon Oymare.

[Tonb30BaThCss OCHOBHBIMM METPUYECKUMHU €IWHULAMU HM3MEPEHHUS JIMHBI,
IUIOIIA/IU; BBIPAXKaTh OJIHU €IMHULIbI BETMUUHBI yepe3 Apyrue (Ipu HeoOXOAUMOCTH €
OIOPOH Ha CIIPaABOYHYIO UH(POPMAITHIO).

Pacno3naBaTh napasienenurmen, Kyo, HCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILNHA,
peOpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHNUS Napajuieenunena, Kyoa.

Boruncnate 00b€M KyOa, mapajuienenunena Mo 3aJaHHbIM H3MEpPEHHsSM (C
OIOpON Ha aJrOPUTM Y4YEOHBIX NEHCTBUI), MOJIb30BAaTHCS E€IUHULAMHU HW3MEPEHUS
o0BEMa.

Pemare HecnoXHBIE 334yl HAa H3MEPEHUE TE€OMETPUYECKUX BEIUYUH B
NPaKTUYECKUX CUTYyalUsIX (Ipy HEOOXOJUMOCTH C BU3YaJIbHOM OIOpoOii).



6 KIIACC

Yucia 1 BBIYMCICHUA

OpueHTHpOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0a30BOM YpOBHE TEPMHUHAMU,
CBA3aHHBIMM C PA3JIMYHBIMU BUIAMHU YHCENl U CIIOCOOAMM MX 3aIMCH, NEPEXOJUTH
(ecnu ATO BO3MOKHO) OT OJTHOM (hOPMBI 3aMKMCH YUCHIA K APYTOH.

CpaBHUBATh W YNOPSAOYMUBATH 1IEbIE UKclia, OOBIKHOBEHHBIC U JECATUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BoinonssaTs apudpmerniyeckre 1eHCTBUS C HATypalbHBIMU U IEJIBIMU YKCIIaMHU,
OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSMHU, MOJOKUTEIBHBIMU U OTPULIATEILHBIMU
YUCJIaMHU.

Brruncnarh 3Ha4€HUS YUCTOBBIX BBHIPaKEHUM, BBIMOIHATh IPUKUIKY U OLIEHKY
pe3ysbTaTa BBIUMCICHUH; BBITIOIHATH MPEeOOpa3OBaHMs YHMCIOBBIX BBIPAKCHHN Ha
OCHOBE CBOWCTB apu(PMETHUUECKUX JEHCTBUM.

COOTHOCUTB TOUKY Ha KOOPJIMHATHOW MPSMOM C COOTBETCTBYIOIIMM €1 YUCIOM
1 U300paXkaTh YKClia TOYKAaMHU Ha KOOPJUHATHOM MPSMOMN, HAXOJUTh MOJIYJIb YHCTIA.

COOTHOCUTH TOYKH B MPSMOYTI'OJIbHOM CHUCTEME KOOPJMHAT C KOOpJMHATaMU
3TOM TOYKH.

OkpyrsaTh 1HeNble 4Yuciia W JeCATUYHBIE Jpodu (1o o00pasily), HaXOIUTh
NPUOSIMKEHUS YU CEIL.

YuciioBble 1 OyKBEHHbIE BHIPAKEHUsI

OpueHTUPOBATHCS B IOHATHUAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C 3aMKCHIO CTETICHHW YHCIIA, HAXOIUTh KBapaT U Ky0 4ucia, BEIYUCIISATD
3HAYCHUS IPOCTEHIITNX YUCITOBBIX BBIPAKEHUMN, COEPIKAIIUX CTCTICHH.

[Tonp3oBaThCcs MpU3HAKAMU ACIUMOCTH (MPU HEOOXOIMMOCTH C ONOPOM Ha
ITOPUTM TPaBUJIA), PACKIIAILIBATh HATYypaIbHbIE YUCIIA HA MPOCTHIE MHOKHUTEIH.

*Tlonb30BaThCst MACIITAOOM™, COCTABIIATH MPOMOPLUMU U OTHOLIEHUS.

Hcnonb3oBaTh OYKBBI 1Ji1 0003HAYEHUSI YMCET MPHU 3aMUCU MATEeMaTHYECKUX
BBIPOKEHUW, HAXOAUTh 3HAYEHHs] OYKBEHHBIX  BBIPAXKEHHM,  OCYIIECTBIISSA
HEOOXOAMMbIEC MOJICTAHOBKU M MpeoOpa3oBaHHs (C OMOPOW Ha aJFOPUTM Y4eOHBIX
JNEUCTBUN).

Haxonuts HeM3BECTHBI KOMIIOHEHT PABEHCTBA.

Penienue TeKCcTOBBIX 3324

PemaTte MHOromaroBble TEKCTOBBIE 3aJaud apU(PMETUYECKUM CIIOCOOOM C
OIIOPOM Ha BOIIPOCHBIM IUIAH.

Pemiats poCTeNIImne 3a7a4H, CBSI3aHHBIEC c OTHOLLIECHUEM,
MPONOPLIMOHATILHOCTBIO BEJIMYMH, MPOLIEHTAMH; PEIIaTh TP OCHOBHBIE 33/1aud Ha
JPOOH U MPOIICHTHI.

Pemare 3amaum, copepkamue 3aBUCHMOCTH, CBS3BIBAIOIINE BEIUYUHBI:
CKOpPOCTb, BPEMsI, PACCTOSIHHE, 1I€Ha, KOJTUYECTBO, CTOUMOCTD; IPOU3BOIUTEIBHOCTD,
BpeMmsi, 00bEMa pabOThI, UCIIONB3Ys apuPMETHIECKUE ACHCTBUS, OLICHKY, PUKUIIKY;
M0JIb30BAaThCS €AMHUIIAMU U3MEPEHUS COOTBETCTBYIOUIUX BEIHYHUH.

CocTaBisaTh OyKBEHHBIE BRIPAKEHHSI TIO YCIOBHIO 3a7a9d TTOCJIE COBMECTHOTO
aHanu3a.

W3Bnekate wHOOpMAIUIO, TPEACTABICHHYI0 B TaOJWIaX, Ha JMHEHHOH,



CTOJIOYATOM WM KPYroBOM JuarpamMMmax, HHTEPIPETUPOBATh MPECTABICHHBIC
JTAHHBIE; UCIIOJIB30BaTh JAHHBIE IIPU PEIICHUU 3a/1au.

[IpencrapisiTh HHGOPMAIUIO C TIOMOIIBIO TAOJUII, JIMHEHHON U cTOIOUYATON
Jarpamm.

Harusanas reomerpus

[IpuBoauTE mNpUMEpPHl OOBEKTOB OKPYKAIOLIETO MHUpa, HUMEKIUX (opmy
M3YYCHHBIX TEOMETPUUYECKHX IUIOCKUX W MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CHUMMETPUYHBIX QUTYP.

N300pakaTh ¢ MOMOILIBIO LIUPKYJIS, TUHEHKH, TPAHCIIOPTUPA HA HETMHOBAHHOM
U KJIETYATOM Oymare u3y4eHHbIe INTOCKUE TeoMeTpruieckue PUrypsl U KOHPUTyparmu,
CUMMETPUYHBIC (PUTYPHI.

HMeTs mpeAcTaBiICHUE O TEOMETPHUYECKHX TOHATHSIX: PAaBEHCTBO (QUTYD,
CUMMETPUSI, OCb CAMMETPHUH, LIEHTP CUMMETPHUHU.

HaxoauTe BeIUYUHBI YIIIOB U3MEPEHUEM C TIOMOIIbIO TPAHCIIOPTHUPA, CTPOUTD
yIUIbl 3aJJAHHOW BEJIMYMHBI, IOJb30BATHCA IPU PELICHUM 337ay T'PaJLyCHOU MEpOu
YIJIOB; PacIlO3HaBaTh HAa YEPTEXKaxX OCTPBIN, IPSIMOU, pa3BEPHYTHIA U TYIIOU YIJIbIL.

Boluucnars MIMHY J0OMaHOM, NEPUMETP MHOTOYrOJbHUKA, I0JIb30BAThCS
€AMHULAMH U3MEPEHUS UIMHBI, BBIPAKATh OJTHA €IUHUIIBI U3MEPEHHUS UIMHBI Yepes3
Ipyrue.

Haxoautp, ucnonb3yst 4epTEKHbIE UHCTPYMEHTHI, PACCTOSHUS: MEKY JIBYMSI
TOYKaMH, OT TOYKH JI0 MPSIMOM, JIMHY ITyTH Ha KBAJPaTHOM CETKE.

Beraucnsate  miomanes  Guryp, COCTaBICHHBIX U3  MPSMOYTOJIBHHUKOB,
MCIIOJIb30BaTh pa30MeHNEe Ha MPSMOYTOJILHUKY, Ha paBHbIE (PUTYpHI, TOCTpaUBaHHUE JI0
MPSIMOYTOJIbHUKA; TOJb30BaThCSI OCHOBHBIMHU €IWHHUIIAMHU U3MEPEHUS ILIONIAIN;
BBIPAKATh OJHU €IUHUIBI U3MEPEHUS IUIOMIAIN Yepe3 Ipyrue (Mpu HE0OXOIUMOCTH C
OIOPOH Ha CIIPaBOYHYIO UH(POPMAITHIO).

PacmosnaBaTh Ha MoOAENAaxX W HM300paKCHUSIX MUpPaAMUAY, KOHYC, IUIMHJIP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIIMHA, peOpo, IPaHb, OCHOBaHUE, pa3BEPTKA.

N300pakaTh Ha KieTyaTol Oymare npsIMOYroJIbHbIN MapauieIenune.

Boraucnsats 00b€M IpSIMOYTOJIBHOTO TMapajuienenuneaa, Kyda, moiab30BaThCs
OCHOBHBIMHU €JIMHUIIAMU U3MEpPEHUsT 00BhEMA; BhIpakaTh OJHU €AMHUIIBI U3MEPEHUS
o0BéMa vepes npyrue (C ornopoi Ha CIIPaBOYHYIO0 HH(POPMAIIHUIO).

Pemate HecnoxHble 3aJauM Ha HAXO0XKJICHUE T€OMETPUYECKUX BEJIUYMH B
NPAaKTHUECKUX CUTyalsX (pu He0OOXOIUMOCTH C BU3YaJIbHOM OMOpoii).

PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJITEBPAY.
7-9 KJIIACCBbI
ey u3yyeHus yueOHOro Kypca

AnreOpa sBIseTCS OAHUM U3 OINOPHBIX KYpPCOB OCHOBHOM IIKOJIBI: OHA
o0ecrieurBaeT HM3Yy4E€HUE APYTUX AUCHMIUIMH, KaK €CTEeCTBEHHOHAYYHOro, TaK U
I'YMaHUTApHOTr' O LIUKJIOB, €€ OCBOEHUE HEOOXOIMMO JUIsl TPOAOIKEHNsS 00pa30oBaHUs U
B IOBCEIHEBHOW >XM3HHU. Pa3BuTHe y OOydarOIMXCS HAy4YHBIX MPEACTABICHHU O
IIPOUCXOXKIECHUN
U CYIIHOCTH alnreOpanyeckux aOCTPaKLHi, CIOCOOE OTpa)KE€HHs MaTeMAaTHYECKOU



HAyKOM $IBJIGHUHA M TPOLECCOB B MPUPOJIE M OOLIECTBE, POJIUM MATEMAaTHYECKOIrO
MOJICTMPOBAHMUS B HAYYHOM MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO
HAy4YHOT'O MHPOBO33PEHUSI U KAYECTB MBIIUICHUSI, HEOOXOIUMBIX ISl aJaNnTallud B
COBPEMEHHOM LH(ppoBOM oOmiecTBe. M3ydueHune anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieurBaeT  pa3BUTHE  yMEHHUA  HaONIOAaTh,  CpaBHUBaTb,  HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTHYHOCTHU MBILIUICHHS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHS W BBIBOABI, (POPMYIUPOBATH
yrBepkaeHus. OcBoeHue Kypca anreOpbl O0eCreyrMBaeT pa3BUTHE JIOTMUECKOIO
MBIIUICHUS OOYYarOIIMXCS: OHM HCIONB3YIOT JEAYKTUBHBIE M HHIYKTHUBHBIC
paccyxaeHusi, 0000IIeHne W KOHKpETHU3aluio, abCTparupoBaHWE U aHAJOTHUIO.
OOyuenue anreOpe mpeanosiaraeT 3HAYUTENbHBIA O0BEM  CaMOCTOSITENIbHON
JESITEeIbHOCTH  OOYYaroIIMXCS, IIO9TOMY CaMOCTOSITENbHOE peIleHue 3ajad
€CTECTBEHHBIM O00pa30oM SIBIISIETCS pealiu3alel JesATeIbHOCTHOrO IPUHIUIIA
o0y4eHusl.

B crpykrype mporpammsl yueOHOro Kypca «Airedpa» OCHOBHOM IIKOJbI
OCHOBHOE MECTO 3aHUMAIOT COJAEp)KaTeIbHO-MEeToAuYecKue uHuu: «Yucna u
BBIUMCIICHUS»; «ANTreOpandeckue BBIPAKEHUS»;, «YpaBHEHHS U HEPABEHCTBAY;
«Dynkunny. Kaxxnas U3 3TUX coepxKaTeIbHO-METOANYECKUX JIMHUNA pPa3BUBAETCS HA
OPOTSKEHUH TPEX JIET M3YyYEHHUs] Kypca, €CTECTBEHHBIM 00pa3oM IEeperuieTasich U
B3aMMOJICHCTBYS C IPYTMMHU €ro JIMHUAMHU. B Xoie m3ydeHus kypca o0ydaroummcs
MPUXOJUTCS JIOTUYECKH PAacCyXIaTh, HCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3U ¢ THM 11€71€c000pa3HO BKIIOYUTH B IPOrpaMMy HEKOTOPbHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ieibl MATEMAaTHYECKOTO 00pa30BaHus U
CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOYYalOIIMMHCS  OCHOB  YHHMBEPCAIBHOIO
MaTEeMaTUYECKOT O si3bIKa. TakuM 00pa3oM, MOKHO YTBEPKAATh, UTO COJIEPKATEIbHON
U CTPYKTYPHOM OCOOEHHOCTBHIO Kypca «AJredpay SBISETCS €ro MHTErPUPOBAHHBIM
XapakTep.

Copepxanue nauHUM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOM JIJIst
JabHEHIIET0 W3YYeHHS MaTEMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYarOIIMXCS
JIOTUYECKOI0 MBIIUIEHUS, (POPMUPOBAHUIO YMEHMs IOJb30BAaTHCSA aJrOpUTMaMu, a
TaKkKe MPHOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOTUMBIX I TOBCEIHEBHOM
KU3HU. PazBuTrEe MOHATHS O YUCIIe B OCHOBHOM IIKOJIE CBSI3aHO C PAallMOHAJIbHBIMU U
UppaLMOHATBHBIMU YHCIaMHU, (POPMUPOBAHUEM MPEICTABICHUNA O JEHCTBUTEIHLHOM
quclie. 3aBepIIeHNe OCBOCHUS YUCIOBOM JIMHUM OTHECEHO K CTapIlIeMy 3BEHY OOILIEro
oOpa3zoBaHUs.

CopepxaHue IByX anreOpanyeckux JIMHUN — «AlreOpandyeckue BIpaXXEeHUs» U
«YpaBHEHHsI U HEPABEHCTBA» CIIOCOOCTBYET (OPMHUPOBAHUIO Y OOYUAIOIIUXCS
MaTEMaTUYECKOro armapara, HEeOOXOAMMOIro /i peUIeHUs 3a/ady MaTeMaTUKH,
CMEXHBIX MPEIMETOB M IMPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ad. B OCHOBHOW mIKOIIE
y4eOHBbIN MaTepuan TPYNIuUpyeTcs BOKPYr pallMOHANBHBIX BBIpaKeHUH. AnreOpa
JEMOHCTPHUPYET 3HaUCHNE MAaTEMAaTUKHU KaK S3bIKa JIJISl TOCTPOCHUS MaTEeMaTHIECKUX
MOJIeJIel, OMUCAaHUsl MPOIECCOB M SIBIICHUW peanbHOro mMupa. B 3amaum oOydeHus
anredpe BXOIAT TaKXke JalbHEWIlee pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHHUS,
HEOOXOAMMOr0, B YaCTHOCTH, JUIsI OCBOEHHS Kypca MH()OPMATHKH, W OBJAJCHUE
HaBbIKaMH JIEAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHue CHUMBOJIBHBIX (HOPM BHOCUT



CBOM crenuduyeckuid BKJIaJ B Ppa3BUTUE BOOOpa)XKeHHWs, CIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue (QyHKIHMOHANIbHO-Tpa(hpUUECKON JTUHUM HALEIEHO Ha IMOJIyuYeHHUE
IIKOJIbHUKAMU 3HAHUK O (PYHKIMSAX KaK BaXKHEHIEeW MaTeMaTHYeCKONM MOAENIH s
OIMCAaHUSl U HUCCIIEOBAHUSA DPAa3HO-OOpa3HBIX IMPOLIECCOB U SBJICHUM B NpUPOAE U
oburectBe. M3yueHne 3Toro marepuana CrocoOCTBYET Pa3BUTHIO Y OOy4YarOIIMXCS
YMEHUS UCIOJIb30BaTh Pa3juYHbIC BbIPA3UTEIbHBIE CPEACTBA A3bIKA MATEMATUKU —
CIIOBECHBIE, CHMBOJIMYECKHE, TIpaduueckre, BHOCHUT BKJIaJ B (POPMHUPOBAHUE
MPEICTABICHUNA O POJIM MAaTEMATUKU B PA3BUTUU LIUBUIIN3ALIUU U KYIbTYpPHI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo ywyeOHOMY TMUIaHy B 7-9 Kiaccax wu3ydaercsi Y4eOHBIM Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIEAYIONIME OCHOBHBIE PAa3JENbl COJEP KAHUS:
«Yucina u BBIUUCHECHUS», «ANreOpandyecKkue BbIpaXKEHUS», «YpaBHEHUS U
HEpaBEHCTBaY, «DyHKIUNY.

VYueOHbIN MIaH Ha HU3y4yeHUe anreOpbl B 7-9 Kjaccax OTBOAWT HE MeHee 3
y4eOHBIX YacOB B HEJENI0 B TEUEHUE Ka)XKIAOro rojga oOydeHHsl, BCEro 3a TpU rojaa
oOyuenust — He MeHee 306 yueOHBIX 4acoB.

COJEPXXAHUE YYEBEHOI'O KYPCA «AJITEBPA» (ITO TOJAM OBYYEHUA)
7 KIIACC

Yuciia v BIYUCTCHUS

JlpoOu OOBIKHOBEHHBIE W JECATHUYHBIC, MEPEeX0d OT OJHOU (OpMBI 3aMUCH
npobeit k  gpyroi. [loHsitme parMoHamBbHOTO 4YHCHA, 3alKCh, CpPaBHECHHE,
VOOPSAIOUYUBAHUE  pPAllMOHAIBHBIX  YHcel.  ApudMerhyeckue  JEHUCTBUS  C
palMOHAIBLHBIMU YHCIIaMU. PellleHue 3aady U3 peajnbHOW MPAKTUKKM HAa YacTH, Ha
TPpoOH.

Crenenb ¢ HaTypaldbHBIM IIOKa3aTeleM: ONpeJelieHrue, mpeoOpa3oBaHue
BBIPXKCHUI HA OCHOBE OMPEEICHUS, 3aMUCh OOJBIINX YHUCE].

[IpotieHTsl, 3aNIMCh MPOLIEHTOB B BUJIE APOOU U JpoOU B BUJE MPOLIEHTOB. Tpu
OCHOBHBI€ 3aJ1a4l Ha MPOIEHTHI, PEIICHUE 33/1a4 U3 PEAIbHON TPAKTUKHU.

[IpumMeHeHrEe NPU3HAKOB  JEIMMOCTH, PAa3l0KEHUE HA  MHOXHUTEIH
HaTypaJIbHBIX YUCEI.

Peanpupie  3aBUCcMMOCTH, B TOM  4YHClIe TpsimMas W oOpaTHas
MPONOPLUHUOHATIBHOCTH.

Anredpanveckue BbIPaKeHUsI

[lepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHUSA C INEPEMEHHOW. JlomycTthmbie
3HAYEHUs NepeMeHHbIX. [IpeacTaBieHne 3aBUCMMOCTH MEXAY BEIMYMHAMHU B BHJIE
dbopmybl. Berancnenus nmo gpopmynam.

[IpeoOpazoBaHne OYKBEHHBIX BBIPAXKEHUM, TOXKIECTBEHHO PAaBHbIE BHIPAKEHUS,
npaBWiia MpeoOpa3oBaHHUsl CyMM M MPOMU3BEACHHM, MpaBUia PACKPBITHS CKOOOK H
MIPUBENICHUS TTOIOOHBIX CIaraeMbIX.

CBoliCTBa CTENEHU C HATYPAJIbHBIM IT0KA3aTEIIEM.



OpHowiensl U MHOrouwieHsl. CrerneHp MHorousieHa. CiioKeHUeE, BBIYUTAHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbl COKPAIEHHOTO YMHOXKEHHUS: KBaApaT CyMMBbI U
KBaJpar pasHocTu. Popmyiia pasHOCTH KBaAparoB. Pa3yokeHne MHOIOWIEHOB Ha
MHOXHUTEIH.

YpaBHeHus

VYpaBHeHHEe, KOpEHb YpaBHEHHUs, MpaBuia MpeoOpa3oBaHUsl YypaBHEHUS,
PaBHOCUJILHOCTh YPABHEHUMU.

JIluHerHoe ypaBHEHUME C OJHOM NEPEMEHHOM, YHCJIO KOPHEW JIMHEHWHOrO
YPAaBHEHMS, PELICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHUH IO YCIOBHIO
3a7a4yu. Pelienue TeKCTOBBIX 3a/1a4 € IIOMOIIBI YPaBHEHUM.

*JIuHeliHOe ypaBHEHHE C JBYMs epeMeHHBIMU | ero rpaduk 2. Cucrema AByX
JIMHEMHBIX YpPaBHEHUM C [JBYMS [I€PEMEHHBIMHU. PellleHue CHCTEM YypaBHEHUMU
crocoOoM mojicTaHOBKU. [IpuMepsl perieHus: TEKCTOBBIX 3a7lad C MOMOIIbI0 CUCTEM
YPAaBHEHHU.

DyHKUUHA

Koopaunarta Toukn Ha npsamoil. YucioBbsle TPOMEXYTKU. PaccTosiHue MexIy
JIBYMSI TOYKAMH KOOPIMHATHOMN IPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. A6ciucca 1 opuHaTa TOYKU
Ha KOOpJAMHATHOW TuiocKocTH. [Ipumepsl rpadukos, 3agaHHbIX (hopMmynamu. UteHue
rpauKOB peasibHbIX 3aBUCUMOCTEH.

[Tonsitue Gynxuu. ['paduk dpynkuuu. CroiictBa Gynkumil. Jlunelinas QyHkims,
e¢ rpaduk. I'padux pynkmmm y = kx + b. *I'padudeckoe pemeHne JTHHEWHBIX
YPaBHEHHM M CUCTEM JIMHEWHBIX ypaBHEHUN ™.

8 KUIIACC

Yucia v BIYUCTICHUS

KBagparubiii kopeHp u3 uucna. *IloHdarne o0 HppauMOHAIBHOM YHCIIE.
JlecaTuyHble TPUONMMKEHUST UppallMOHANbHBIX uKcen*. CBolcTBa apudmMeTrndeckux
KBaJIPAaTHBIX KOPHEHW U WX MPUMEHEHHE K MPeoOpa30BaAHUIO YMCIOBBIX BBIPAKEHUHN U
BBIUHCIICHUAM. *J|efCTBUTEIbHBIC YUCTIa™.

Crenenb ¢ 1enbIM NoKazaTeneM U e€ cBorcTa. CTaHIapTHas 3alKCh YHCIA.

AJiredpandeckune BbIpaKeHUs

KBanpaTHbIil TpEXUIIEH; pa3iokKeHUE KBAIPATHOTO TPEXUWIICHA HA MHOXKHUTEIH.

AnreOpaunveckass JpoOb. (OCHOBHOE CBOMCTBO anredpanyeckour JIpoOu.
CnoxxeHne, BBIYMTAHUE, YMHOXCHHE, JEJeHHE  anredpamdeckux  IpoOei.
PanvonanbHbie BRIpaXXEHHS U UX TTpeoOpa3oBaHue.

YpaBHEHUSA U HEPABEHCTBA

KBanparHoe ypaBHeHue, popMmyna KOpHEH KBaapaTtHOro ypaBHeHHs. *Teopema
Buera*. Pemienue ypaBHeHUH, CBOISIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiime
TpOOHO-PAIMOHATILHBIC YPABHEHUSI.

*T'padmyeckas UHTEpIIpETAIUsl YPaBHEHUN C ABYMS MEPEMEHHBIMU U CUCTEM

2 35ech u nanee * * 0003HAYEHBI TEMBI, H3y4EHNE KOTOPHIX IPOBOAUTCS B 03HAKOMUTENLHOM MiaHe. [Tegaror
CaMOCTOSITENTFHO OTPeIe/sIeT 00bEeM H3yJaeMoro MaTepHaa.



JUHEHHBIX ypaBHEHUH ¢ JAByMsl mnepeMeHHbIMU™. IlpumMepsl pelieHus CucTeM
HEJIMHEHWHBIX YPAaBHEHUHN C IBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1a4 aIredpandeckum crocoOoM.

YucioBsle HEPAaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO C OJHOM NEpEMEHHOM.
PaBHOCWIBHOCTP HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OJHOM NIEPEMEHHOM.

DOyHKUUHA

[Tonsitue ¢pynkuu. O6sacTh ONPEACIICHNS U MHOKECTBO 3HaUYEHUN (PYHKLIUU.
CnocoObI 3aaHust QyHKIHIA.

I'padbux ¢ynkuuu. Ytenue cBOWCTB (PyHKIUMU 1o €€ rpaduky. [Ipumeps
rpadukoB (GYHKIHA, OTPAXKAIOIIUX PeAIbHbBIE IPOLIECCHI.

OyHKUMY, ONUCHIBAIONIME TMPSAMYI0 M OOpaTHYI MPONOPLHOHAIbHBIE

k
3aBUCUMOCTH, X rpapuku. DyHkmuny = X2,y = x5,y = /x, Y =~ *Tpaduueckoe

pellleHre YpaBHEHUN U CUCTEM YpaBHEHMIT ™.

9 KUIIACC
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PaumonanbHbie yncia, *UppanvoHaIbHbIE YUCIIA, KOHEUYHbIE U OECKOHEUHbIE
AecSATUYHbIE TpoOH. MHOXECTBO 1eHCTBUTENIbHBIX YNCEI; 1UCTBUTEIbHBIC YUCIIA KaK
OECKOHEUHbIE JECATHUYHbIE ApoOH. B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOECTBOM JIEVCTBUTEIBHBIX YUCET U KOOPANHATHOU MPSAMOM.

CpaBHeHME  JEWCTBUTENBHBIX  4HCEN, apudmerndyeckue JEHCTBUS €
JIEUCTBUTENbHBIMHA YUCTAMU ™.

Pa3meppl OOBEKTOB OKpY’KalOLIEro MHpa, JIUTEIBHOCTh IPOILIECCOB B
OKPY’KarOLIEM MHpE.

[TpubnmxkEéHHOE 3HAUYEHHWE BEIUYHMHBI, TOYHOCTh MpuoOImxenus. OKpyrieHue
yucen. [Ipuknaka u onieHKa pe3yJbTaToOB BBIYMCICHUH.

YpaBHeHUs U HEPAaBEHCTBA

Jlunetnoe ypaBHeHuUe. PenmieHne ypaBHEHUH, CBOJSIIIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PeleHne ypaBHEHHMI, CBOISAIIMXCSA K KBaIPATHBIM.
bukBanpatHoe ypaBHeHue. *IlpuMepsl pelieHusi YpaBHEHUU TPETbEM M YETBEPTOM
CTEIIEHEN pa3ioKeHUEM Ha MHOXKUTENIN™.

Pemenue apoOHO-paliMOHAIbHBIX YPAaBHEHUM.

Periennie TeKCTOBBIX 3aj1a4 aIreOpandeckuM METOI0M.

VYpaBHeHue ¢ ByMs mepeMeHHbIMU U ero rpaguk. Pemienue cucrem IByx
JIMHEVHBIX YPaBHEHUM C IBYMs II€pEMEHHbIMU. PelieHue cucrem IByX ypaBHEHUH,
OJHO W3 KOTOpbIX JIMHEHHOe, a JApyroe — BTOpodl creneHu. Ipaduueckas
MHTEPIIPETALNs] CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4 alredpandeckum crocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemrenne NMHENHBIX HEPABEHCTB C OAHOW INepeMeHHOM. PemeHue cucrem
JUHENHBIX HEPABEHCTB C OJHOW mnepeMeHHOW. KBajaparHele HepaBeHCTBaA.
I'paduueckass uHTEprpeTanusi HEPABEHCTB W CHUCTEM HEPABEHCTB C JIByMs



HEPEMEHHBIMHU.
DyHKUUHA
Ksanparuunas ¢ynkuus, e€ rpaduk u cBoiicrtBa. IlapaGomna, KOOpAHHATHI
BEPIIHMHBI IapaboiIbl, OCh CHMMETPUH IapaboIIb.
I'paduxu GyHKIMIL: y = kx, y = kx + b, y = X2,
k y
y = Vx,y = — M UX CBOWCTBA.

YucJi0BbIC MOCIEA0BATEIHLHOCTH U NIPOrPECCUM

[ToHsiTHE 4YMCIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE IOCIIEI0BATEIbHOCTH
peKyppeHTHOI dhopmyion u popMyIIoif N-To YjeHa.

Apudmernueckas u reomerpuueckas mnporpeccud. dopmynsl N-TO UjeHA
apuPMETUIECKON 1 TeOMETPUYECKON MTPOrPECCH, CYMMBI MIEPBBIX N UJICHOB.

*N300pakeHue YJIECHOB apHU(PMETUUYECKONM M TeOMETPUYECKOW MpPOrpeccuid
TOYKaMU HAa KOOPAWHATHOW IUIOCKOCTH. JIMHEWHBIA W SKCHOHEHIMAIBHBIA POCT.
Cno’xHbI€ TPOLIEHTHI™.

IINTAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATBI OCBOEHN A
®EJIEPAJIBHON PABOYEN I[TPOI'PAMMBI KYPCA «AJITEBPA»

OcBoenue yueOHOro Kypca «Anrebpa» Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus JODKHO oOOecneunBaTh JOCTHXKEHHUE CIEAYIOMMX MPEIMETHBIX
00pazoBaTeNbHBIX PE3YIbTATOB:

7 KIIACC
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BolimonusTh, couerass yCTHbIE W INHUCbMEHHBIE MPUEMBI, apudmernueckue
JEUCTBUS C PAllMOHAIIBHBIMH YHCIIAMH.

Haxoauth 3HAaueHUs YHUCIIOBBIX BBIPAKEHUH; NPUMEHATh pa3HOOOpa3HbIE
CcocoObl M TMPUEMBI BBIYMCICHUS 3HAUYEHUN JIPOOHBIX BBIPAKEHUH, CONEpIKALIUX
OOBIKHOBEHHBIE U JECSITUYHBIE TPOOH.

[lepexogutb OT onHOM (opMbI 3ammcu 4yucen K Jpyroil (mpeoOpa3oBbIBaTh
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECSITUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATUYHYIO JpoOb). CpaBHHUBATh U
YIOPSAI0YMBATH PAallMOHATIBHBIE YUCIIA.

OKpyrisTh yucha.

BBINONHATE MPUKUAKY M OLEHKY pe3yJbTaTa BbIYUCIEHUN, OLIEHKY 3HAUEHUU
YHCIIOBBIX BBIPAXKECHUH.

BbInOIHATE NEMCTBUS CO CTETIEHSAMU C HATYPaJIbHBIMU OKA3aTENsIMU (C OIOPOH
Ha CIPABOYHYIO MH()OPMALHIO).

[TpuMeHATh MpU3HAKU JEIUMOCTH, Pa3iokKeHHEe Ha MHOXKHUTEIU HAaTypallbHbIX
YHCEJl.

Pemare mnpocreiimvie NpakTUKO-OPHUEHTUPOBAHHBIE 3a/adyM, CBSI3aHHBIE C
OTHOLIEHWEM  BEJIUYMH,  NPONOPLUUOHAIBHOCTBIO  BEIMYUH,  IPOLIEHTaMU;
MHTEPIIPETUPOBATH PE3YNbTATHI PEIICHUS 33/1a4 C YUETOM OrpaHUYEHUMN, CBA3aHHBIX CO
CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.



AuredOpanvecKue BbIPaKeHUs!

OpueHTupOBaTbCA B TMOHATHAX U ONEpUpPOBaTh Ha 0a30BOM YpOBHE
anreOpanyecKor TepMHUHOJIOTUEH U CHMBOJIUKOM.

Haxonute 3HaueHusi OYKBEHHBIX BBIPAKEHUH MpPU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BeimonHaTh npeodpa3oBaHus LENOr0 BbIPAXKEHUSI B MHOT'OUJIEH MPUBEACHUEM
MOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHHE OJHOWIEHA HAa MHOIOWIEH W MHOTOWIEHa Ha
MHOT'OWJIEH, MPUMEHATH (DOPMYJIbl KBaJipaTa CyMMbI M KBaJpaTa pa3HOCTH (C OMOpoun
Ha CIIPABOYHYIO MH(OPMAITHUIO).

OcyllecTBIATh PA3JI0KEHUE MHOIOYICHOB HA MHOMUTEIU C TMOMOIIbIO
BBIHECEHHSI 32 CKOOKHM OOILEro MHOXKHTEINSI, TPYNIUPOBKU CllaraeéMbIX, MPUMEHEHUs
(bopMyI1 COKPAIIEHHOTO YMHOKEHUS (C OMOpOM HA CIPABOUYHYIO HH(OPMAIIHIO).

[IpumensaTh npeoOpa3oBaHKsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIBHON TPAKTUKH.

Hcnonp30BaTe CBOMCTBA CTEIEHEHM C HATypalbHBIMU IIOKa3aTEIsAMM  JJIs
npeoOpa3oBaHus BEIPAXKEHHH (C OMOPOil Ha CIIPaBOYHYIO HH(POPMAIIHIO).

YpaBHeHMs 1 HEpaBeHCTBA

Pemare nuHENHBIE ypaBHEHHsS C OJHOM IEPEMEHHOW, NPUMEHSAA NpaBUiIA
nepexoza OT HCXOIHOI'O YPaBHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBisiercs Jin
YHCJIO KOPHEM YpaBHEHHUSI.

Hmers mpenctaBieHne O rpauueckux METOoJax NpHU PEHICHUH JIMHEHHBIX
YPaBHEHHI U UX CUCTEM.

[logOupaTe mnpuMepbl Nap YHCEN, SBIAIOIMIMXCA PEIICHUEM JUHEHHOrO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPJIMHATHOM MJIOCKOCTHU IrpavK JUHEHHOrO YpaBHEHUS C ABYMS
NepPEMEHHBIMHU; MOJIb3YSICh IPAPUKOM, IPUBOJUTH PUMEPHI PELICHHS YPAaBHEHHUS.

Pemiats cucreMsl IByX JTMHEWHBIX YPABHEHHU C JBYMS NEPEMEHHBIMU, B TOM
quclie rpaguuecku (C onopoi Ha airOPUTM y4E€OHBIX JE€HCTBHIA).

CocTaBisTh (1OCI€e COBMECTHOIO aHAIIN3a) U PEIaTh JIMHEHHOE YPaBHEHUE WIIH
CUCTEMY JIMHEWHBIX YpPaBHEHHMHA MO YCIOBHMIO 3aJlayd, WHTEPIPETUPOBATH B
COOTBETCTBHMH C KOHTEKCTOM 3a/1a4H MTOJIYYEHHBIN PE3yNbTarT.

Koopaunarsl u rpaduku. PyHkuuun

N300paxarb Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOLIUE 3a/IaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI; 3allMChIBATh YHMCIIOBBIE IPOMEXKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOPIHHATAM;
CTpOMTH rpaduku TuHeHHBIX QyHKIMA. CTponuTs rpaduk Gyukuun Yy = kx + b.

OnuceiBaTh € TNOMOUIBIO (PYHKIMII HM3BECTHBIE 3aBUCUMOCTH  MEXKIY
BEIMYMHAMH (IO aJNTOPUTMY Y4YEOHBIX NEHCTBHIA): CKOPOCTb, BPEMSs, PACCTOSHUE;
1I€Ha, KOJINYECTBO, CTOUMOCTD; IPOU3BOAUTEIBHOCTh, BpeMs, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate Tpaduueckuii crnoco0 NpeacTaBiIeHUsT M aHaiau3a WHGOpMAINY;
U3BJIEKAaTh M MHTEPIIPETHPOBATh MH(POpMALINIO U3 TPadUKOB peabHBIX MPOLIECCOB U
3aBUCUMOCTEM.



8 KUIIACC

Yuciia v BIYUCTCHUS

Hcnonp30BaTh HavallbHBIE MPEACTABICHUS O MHOMKECTBE JEHCTBUTENBHBIX
YHCeNl JIsi CPAaBHEHWsI, OKPYIJICHHS W BBIYUCIICHHUN; M300pakaTh JCHCTBUTEIHHBIC
yycia TOYKaMU Ha KOOPAUHATHOM MPSIMOM.

[TpumeHsATs TOHATHE apU(PMETHYECKOro KBAJPATHOTO KOPHS; HAXOAUTh
KBaJIpaTHbIE KOPHU, HCHONB3Yyd MPU HEOOXOJUMOCTH KaIbKYJSITOP; BBITOIHATH
npocTeliue NpeoOpa3oBaHusl BBIPAKEHHUH, COAEpKalluX KBaJapaTHbIE KOPHH,
WCIIONb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJMBIIMX M MAaJbIX YHUCEN C MOMOIIBIO JECATUYHBIX
npoOeii u creneneit uncia 10.

AuredpanvecKkue BbIPaKeHUs!

[IpuMeHATP TOHATHE CTENEHW C LEJIbIM  [OKa3aTeNeM,  BBINOJIHATH
npeoOpa3oBaHusl BBIPAXKEHUH, CONEP)KALIUX CTENEeHHW C ILETbIM ToKa3aTeneM (C
MCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAITIH).

BhINIONIHATE HECIOXKHBIE TOXAECTBEHHbIE NPEOOpa3oBaHUsl pPaLMOHAIBHBIX
BBIPOKEHUI HA OCHOBE TPABWJI JEHCTBUN HAJ MHOTOYWIECHAMH M ajreOpandecKuMu
IpoOsIMHU.

PacknanpiBaTh KBapaTHBINA TPEXUIIEH HA MHOKUTEIH.

[TpumensTe npeodbpa3oBaHus BHIPAKEHHUM ISl PEIICHUsT Pa3IMYHBIX 3a7a4 U3
MAaTEMATUKH, CMEKHBIX MTPEAMETOB, U3 PEAIBHON IMPAKTUKH.

YpaBHeHUsS U HEPABEHCTBA

Pematp nuHeliHble, KBaJpaTHbIE ypaBHEHUs (C HUCMOIb30BAHUEM CIPABOYHOM
uH(pOpMAIIMK) W PAIOHAIBLHBIE yYPaBHEHUS, CBOASIIUECS K HUM, CHCTEMBI JBYX
YPaBHEHUI C IByMs IEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPABHEHUI, B TOM
YuClie ¢ MPUMEHEHHEeM TrpadUyecKuX MPEeACTaBICHUM (YyCTaHABIWBATh, UMEET JIU
ypaBHEHUE WJIM CHCTEMa YpPaBHEHUU PEIICHHS, €ClId UMEET, TO CKOJIbKO, W Tp.) C
OIOPOM Ha aITOPUTM YUEOHBIX JEHCTBUMH.

[Tepexoauth OT cioBecHOW (OPMYIMPOBKHU 3amaun K e€ anredpandeckoit
MOJENM C TIIOMOUIBIO COCTABJIEHUS YPABHEHHMsS WJIM CHCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ]a4M MOJIYYEHHBIN PE3YIIbTAaT.

[IpyMEHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHMSI, OLICHKH; PEIIATh
JTUHEHHBIC HEPABEHCTBA C OHOW MEPEMEHHON M MX CHUCTEMBI; JaBaTh Tpaduueckyro
WJUTFOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

OnepupoBatb Ha 0a30BOM ypoBHE (YHKIMOHAJIbHBbIE TOHSATHUS U A3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUS); OMPENEIATh 3HauYeHUE (DYHKIMH TI0
3HAYEHHIO apTyMEHTA; ONPEAENATh CBOMCTBA (PyHKIMHU 0 € TpaduKy.

Ctpouth rpaduKy 3J1eMeHTapHbIX QyHKIMIH BUga , Y = X2, Yy = X3,y =+/x ,y =

k o . ..
—; OINKCHIBATh CBOMCTBA YMCIOBOM (DYHKIMH 1O €€ rpaduky (Mpu HEOOXOJUMOCTH C
X

HaANPABJISIIOIIEH TTOMOIIIBIO).



9 KUIIACC

Yucsia 1 BBIYUCJICHUS

CpaBHUBAThH U YIIOPSAOUYNBATh PALMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BeimonasTs apudmernueckue IEHCTBHS ¢ PAlMOHATBLHBIMHU YUCIAMU, COYeTast
YCTHbIE M NHCbMEHHBIE MPUEMBI, BBIMOJIHITH BBIYUCIEHUS C UPPALUOHAIbHBIMU
YUCIIaMHU.

Haxonuts 3HaueHHs CTENEHEN C LENBIMU MOKA3aTEIAIMU U KOPHEN; BBIYUCIATD
3HAYEHUS YUCIIOBBIX BBIPAKECHUI.

OKpyrisTh JEHCTBUTENIbHBIE 4YHWCIA, BBIIOJHATh, MPUKUIKY pe3yJsbTara
BBIYMCIIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHHUIA.

YpaBHeHUs U HEPAaBEHCTBA

Pewrars nuHelHbIe U KBaJpaTHBIC YPABHEHMUS, YPABHEHHUS, CBOMSIIMNECS K HUM,
npocTeiime ApoOHO-pallMOHANIbHBIE YPABHEHMUSL.

Pemate mpocrenmme cHCTEMBI ABYX JIMHEHMHBIX YPaBHEHHU C JIBYMs
IIEPEMEHHBIMU U CUCTEMBI ABYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SBIISIETCS
JUHEWHBIM (110 BU3yaJIbHOU orope).

Pemarte mnpocTeiimme TEKCTOBBIE 3alauyd  alIreOpandecKuM CIIOCOOOM C
MOMOIIBI0 COCTaBJIEHUSI YPAaBHEHMS WM CHUCTEMbI JIByX YpPaBHEHHU C JByMs
MIEPEMEHHBIMHU.

[IpoBOaUTH MpOCTENIIINE UCCIENOBAHUS YPABHEHUIM U CUCTEM YPABHEHUI, B TOM
qyucjie ¢ MpUMEHEHUueM rpaduuecKkux MNpeCcTaBIeHU (ycTaHaBIWBAaTh, UMEET JIH
ypaBHEHUE WA CUCTEMa YPaBHEHUHN PEIICHHUS, €CIITU UMEET, TO CKOJIBKO, U TIp.).

Pemiate JsMHEHBIE HEpaBEHCTBA, KBAaJApaTHbICE HEPABEHCTBA;, HM300pakaTh
pElICHUE HEPABEHCTB HA YHCIOBOM NPSMOM, 3aMKCHIBATH PEIICHUE C MOMOIIBIO
CUMBOJIOB.

Pemate cuctembl MTMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO; U300paKaTh PEUICHUE CUCTEMbl HEPABEHCTB HA YUCIIOBOI
MPSMOIA, 3aMUCHIBATH PEIICHUE C TTOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PEICHUH PA3JIWYHBIX 3a7a4.

DyHKUMH

Pacno3snaBath (yHKIIMU U3Y4EeHHBIX BHUIOB. lloka3piBaTh CcXxeMaTUYECKHU
pacIoioKeHNE Ha KOOPAMHATHOM TIOCKOCTH rpadukoB GpyHkiuid Buaa: Y = KX, y = kX

K .
+b ,y=ac+bx+c, y=x3y=+x, Yy = — B 3dBHCHMOCTH OT 3HAYCHHIi

K03()PUIIMEHTOB; OMMCHIBATH CBOMCTBA (PYHKITUH.

Ctpouth W M300pakaTh CXEMAaTUUYECKH TPaPUKHA KBAJAPATUYHBIX (PYHKITHH,
OIMCHIBATh CBOMCTBA KBAIPATHUHBIX (D)YHKIIHH 110 MX TpadrKaM.

PacmoznaBaTh kBagpatuuHyl (QYHKIHIO 1O (OpMysie, TPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (QDYHKIIMA U3 peaTbHOM KU3HU, GPU3UKH, TEOMETPHH.

YucaoBble MOCI€I0BATETbHOCTH U MIPOTPecCcun

PacmoznaBaTh apupMeTHUECKYI0 U TEOMETPUIECKYIO TIPOTPECCHH TIPH PA3HBIX
crioco0ax 3aaHus.

BBITIONHATE  BBIYMCICHHWS C  HWCIIONBb30BaHWEM ¢GopMyn N-TO  4YieHa



apupMETHUeCKOM M TeOMETPUUECKOW MpPOrpeccuil, CyMMbl NHEpPBBIX N WiieHOB (C
OIOPOi HA CIIPABOYHYIO MH(POPMAILIHIO).

Pemars 3a1aun, CBSI3aHHBIE C YUCIOBBIMHU IIOCIIE10BATEIILHOCTSIMU, B TOM UHCIIE
3aJa4d M3 PEATBbHOM JKM3HM (C HCIIOJIb30BAHMEM KaJbKYJSATOpPa, LHQPPOBBIX
TEXHOJIOTHH).

PABOYAS ITIPOI'PAMMA YYEBHOTI'O KYPCA «I'EOMETPUS». 7-9
KJIACCBbI
Hean n3yyeHus1 y4eOHOro Kypca

O6mume nenu u3ydenus yaeonoro kypca «I'eomerpusi» npeacrasiersl B AOOIT
OOO. OnHu 3akiIoyarTCsA, MPEXIE BCErO B TOM, YTO HAa YPOKax TI'€OMETPUH
OOy4YaloOIIMIIC  y4UTCA MPOBOAUTH JOKA3aTEJIbHbIE PACCYXKACHUS, CTPOUTH
JIOTUYECKUE YMO3aKIIOUEHUS, JI0Ka3blBaTh HWCTHUHHBIE YTBEPXKIECHUS M CTPOUTH
KOHTPHPUMEPHI K JOXKHBIM, MPOBOAUTH PACCYKIECHUS «OT MPOTHUBHOTO», OTJIMYAThH
CBOMCTBa OT MPHU3HAKOB, (hOpMyIHUpoBaTh OOpaTHBIE yTBEpKIeHus. B oOyueHun
YMEHUIO PacCykJaTb COCTOMT BaXHOE€ BOCIIUTATEIbHOE 3HAYECHUE W3YUYCHUS
re€OMETPUH, IPUCYIIEE UMEHHO OT€YECTBEHHOM MAaTEMATHYECKOW MIKOJIE.

Btopoii uenpi0 M3ydeHUs TE€OMETPUU SIBJISIETCS HCHOJb30BAHUE €€ Kak
WHCTPYMEHTa MpHU pPEHICHWH KaK MaTeMaTH4YeCKHX, TaK M NPaKTUYECKUX 3ajad,
BCTPEUAIOIINXCS B pEATbHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsi, BHIYUCIUTEIbHAS
JUHUS B WM3YYCHUM TE€OMETpPUM B IKosue. JUJIsI 3TOro y4MTENNr0 PEKOMEHAYETCs
nox0ouparh 3aJadyd MPAKTHYECKOrO0 XapakTepa Il pacCMAaTPUBAEMBIX TEM, YUWUTh
O0y4YarIINXCS CTPOUTh MAaTEMAaTUYECKHUE MOJACIU PEAbHBIX KU3HCHHBIX CUTYaIIH,
MIPOBOJUTH BBIYHMCIEHUS W OLICHUBATh aJCKBATHOCTh IIOJYYEHHOI'O pe3yJsbTara.
KpaitHe BaxxHO TOAYEPKUBATH CBA3M TEOMETPUM C JAPYTUMHU MPEIMETaMH,
MOTHBHUPOBATh HCIOJb30BATh OIPEACIICHUS T€OMETPUUECKUX (QUIYyp U TOHSITHH,
JEMOHCTPUPOBATh MPUMEHEHHE MOJTYUYEHHBIX YMEHUH B PU3HNKE U TEXHUKE. DTHU CBS3U
HauOoJee SIPKO BUAHBI B TeMax «BekTopbl», « TpUroHOMETpUYECKHE COOTHOIICHHUSY,
«Meton koopauHaT» u «Teopema [Tudaropa.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY IuUlaHy B 7-9 Kiaccax wu3ydaercss Y4YeOHBIH Kypc
«['eoMeTpusi», KOTOPBIM BKJIIOYAET CIEAYIOUIME OCHOBHBIE Pa3feibl COACPKAHUS:
«["eomerpuueckue GUTyphl U KX CBOWCTBaY, «M3MepeHne reoMeTpUueCKuX BETUIHHY,
a Takxke <«/lexkapToBbl -KOOPAWMHATHI Ha IUIOCKOCTH», «BekTophl», «/IBrxkeHus
iockoctu» U «lIpeobpazoBanust mogo0us».

VYyeOHbIN MIaH NpeaycMaTpPUBAET U3yYyE€HUE reOMeTpUr Ha 0a30BOM YpPOBHE,
UCXOIs U3 HE MeHee 68 yueOHBIX 9acoB B yUeOHOM IOy, BCETO 3a TP roja 00ydeHus
— He MeHee 204 Jacos.



COJIEPYKAHUE YUEBHOI'O KYPCA «'EOMETPHSI» (IIO TOJJAM
OBYUEHUS)

7 KIIACC

HavanbHble moHsATUS reomeTpun. Touka, mpsiMas, OTpPe30K, Jyd. YToi. Bumsl
yrioB. BeprukambHple W CMexHble yrubl. buccektpuca yrna. Jlomanas,
MHOTOyTroJibHUK. [lapannenbHoCcTh U NEPIEHANKYISIPHOCTD MPSMBbIX.

*Cummerpuunble  (urypsl. OCHOBHBIE CBOICTBA OCEBOH CUMMeETpHU™,
[Ipumepsl CUMMETPUU B OKPYIKAOIIEM MHUpE.

*OCHOBHBIE TOCTPOEHUS C TOMOLIBIO LIUPKYJIS U JIMHEUKU™.

Tpeyronsauk. BeicoTa, Meauana, OMCcCeKTprca, X CBolicTBa. PaBHOOSApEHHBIH
Y PAaBHOCTOPOHHMI TPEYroJIbHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBolicTBa M MPU3HAKU PaBHOOEIPEHHOr0 TpeyrojabHUKa. [[pu3Haku paBeHCTBA
TPEYrOJIbHUKOB.

CBoiicTBa M NpHU3HAKK MapajulesIbHbIX NpsiMbIX. CyMMa YIJIOB TPEYroJjbHUKA.
BHelHue yrisl TpEyroJibHUKA.

[IpssMoyronpHblld  TpeyroibHUK. (CBOWCTBO MEIHMAaHbl MPSMOYTOJIBHOIO
TpPEYrojibHUKA, MPOBEAEHHOW K TMNOTeHy3€e. IIpu3Haku paBeHCTBa MPSIMOYTOJbHBIX
TPEYroiabHUKOB. [IpsAMOYTONIBHBINA TPEYTOJIBHUK C yrioM B 30°.

HepaBeHncTBa B reomerpuu: *HEpaBEHCTBO TPEYroJbHUKA®, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJplieM yriie W OOJbllIeld CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

*T'eomeTpuueckoe MecTO To4eK.™ buccekrpuca yrina W CepeIUHHBIN
NEPHEHANKYIIAP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK.

OKpy>XHOCTb M KpYT, XOpJa U AUaMETP, UX CBOMCTBA. B3anMHOe pacronoxxeHue
OKpYXHOCTH U mpsmoin. KacarenpHas M ceKymas K OKPYXHOCTH. OKpYXHOCTb,
BIIMCaHHAsA B YroJj. BriucanHas U onucaHHas OKPY>KHOCTH TPEYTroJIbHUKA.

8 KJIACC

YeroipéxyronpHuku. [lapauienorpamm, ero npusHaku U CBOMCTBA. YacTHbIE
cllyyad TapauieIorpaMMoB (MPSMOYTOJIBHUK, POMO, KBajpaT), WX MPU3HAKU H
cBoiictBa. Tpamemusi, paBHOOOKas Tpameuus, €€ CBOWCTBA U NPU3HAKH.
IIpsimoyronpHas Tparneuus.

*Meton yaBoeHust Mmeauansl. LleHTpanbHas cuMMeTpusi.

Teopema ®aneca u Teopema O MPONOPLUOHAIBHBIX OoTpe3kax. CpeaHue JTMHUA
TpEyroJibHUKa U Tpanenuu. LIeHTp Macc TpeyroapHUKa.

[Tomobue TtpeyronpHukoB, kod(pdurment mnomodus. I[lpuszHakum moMOOMS
TpeyroiabHUKoB*. [IpuMeHeHnne noo0us Npu perieHny NPakKTUIECKUX 3a7ad.

CpoiicTBa momaneli reoMmerpudeckux ¢uryp. Dopmynsl s IUIOMIAAH
TpEyrojibHUKa, NapajienorpaMma, pomoda u Tpaneuud. OTHOIIEHUE IUIOUIaei
MO00HBIX (UTYP.

% 3peck u nanee * * 0603HAYEHBI TEMBI, H3y4EHNE KOTOPHIX MPOBOJUTCS B 03HAKOMUTENLHOM MiaHe. [legaror
CaMOCTOSITENTFHO OTpeIe/sIeT 00bEM H3ydaeMoro MaTepHaa.



Briuncnenue mimomnianeid TPEeyrojJbHUKOB M MHOTOYTOJBHUKOB Ha KJIETYATOMN
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopemnl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHT'€HC OCTpPOro yria MOpsIMOYTOJIBHOTO TPEYroJbHUKA.
OCHOBHO€ TPUTOHOMETPUUECKOE TOXKJIECTBO. TpUTOHOMETpUUECKHE (PYHKIIMU YTIIOB
B 30°, 45° u 60°.

BrniucanHble U LEHTpANIbHBIE YTJIbl, YTOJ MEXK1Y KacaTeJIbHOW U XOPAOW. YTIIbI
MEXIY XOpJaMHh W CEKyUMMHU. BhUCaHHbIE W OMNMCAHHBIE YETHIPEXYTOJIBHUKHU.
BzaumHoe pacnonoxenue nByx OkpyxkHoctei. Kacanme okpyxknocredt. OOmue
KacaTeJIbHBIE K JIBYM OKPYHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, Tanrexc yriioB oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1€CTBO. DOPMYJIbI IPUBEICHHUSL.

Pemenne tpeyronsHukoB. Teopema KOCMHYCOB U TeOpeMa CUHYCOB. PemeHne
MPAKTUYECKUX 33]1a4 C UCIIOIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

*TIpeobpazoBanue nogodus. [1ogo01ne COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 npou3BeEHUH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIECHUH OTPEIKOB
CEeKYIIHX, TEOpEMa O KBaJpaTe KacaTelbHOW™.

Bektop, nnuHa  (MOAIyNb) — BEKTOpa,  COHAIpaBJIEHHBIE  BEKTOPHI,
MIPOTHUBOIIOJIOAKHO HAMpPaBIICHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIllepallMd HaJ BeKTopaMu. Pa3noxkeHue Bekropa IO JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHatel BekTopa. CKallipHOE MpPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JIJIS1 HAXOXKAEHUS JJIMH U YTIJIO0B.

JlekapToBBI KOOPAMHATHI Ha TIOCKOCTH. *YpaBHEHUS NPSIMON™ U OKPY>KHOCTHU
B KOOpAMHATaX, NEPECEYEHUE OKPYKHOCTEH M MpsAMBIX. MeToA KOOpAHMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlIMHA OKpYKHOCTU. ['pagycHas u pagraHHas
Mepa yriia, BBIYUCICHHE JJIMH 1YyT OKpykHOCTel. [1nomane kpyra, cekropa, CerMeHra.

*JIB>KEHHSI TIJIOCKOCTH M BHYTPEHHHE CUMMETpUM QUryp (3jeMeHTapHbIe
npenacrasienus). [lapamnenssiii nepenoc. IloBopotr™.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHl OCBOEHU S PABOUYEN
[MPOI'PAMMBI KYPCA «'EOMETPUA» (ITO TOJAM OBYYEHIA)

OcBoenue ydeOHOro Kypca «l'eomeTpus» Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUs JIOJDKHO OO0ECIeYMBaTh JOCTIKCHUE CICAYIOMIMX IPEIMETHBIX
00pa30BaTEIbHBIX PE3YIHTATOB:

7 KIIACC

Pacrio3naBaTh n3ydeHHbIE T€OMETPUUECKHIE (PUTYPHI, ONPENEATh X B3aUMHOE
pacronoxeHue, HU300paxaTb T€OMETPUUYECKUE (QUIypbl; BBINOIHIATH YEPTEKU IO



yCJIOBUIO 3ajaud. M3mepsiTh JMHEHHbIE W YIJIOBBIE BEIMYMHBI. Pemarh 3agaum Ha
BBIYHCIIEHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTth rpyOyIO OLICHKY JIMHEHHBIX W YIJIOBBIX BEJIMUMH MPEAMETOB B PeaTbHOM
KU3HU, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. Pasznnuarh pa3smMepbl 3TUX OOBEKTOB IO
MOPSAKY BEJIUYHHBI.

CTpouTh 4epTEKU K T€OMETPUUYECKUM 3aj/1auaM (C UCIIOJIb30BAHUEM CMBICIIOBOM
OTIOPHI: HABOJIATITUE BOTIPOCHI U/ allTOPUTMA YIECOHBIX JCHUCTBUN).

[Tonb3oBaThCca TpHU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, HCIOJIb30BATh
MIPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPHU PEIICHUHU 3a]a4.

[IpoBOAUTH HOKA3aTEIBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCsi TpPHU3HAKAMHM PABEHCTBA IMPSAMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEJIUAHBI, MPOBEIAEHHONW K TUIIOTEHY3€ MPSMOYTOJIBHOIO TPEYT OJIbHUKA, B
peIIeHnr TeOMETPUYECKHUX 3a/1a4 (C UCTIOIb30BAHUEM 3PUTEIILHOM HATJISITHOCTH W/ WU
BEepOAILHOW OTIOPHI).

OnpenensaTs MapauieIbHOCTh IPSAMBIX ¢ IIOMOIIBIO YIIJIOB, KOTOpPEIE 00pa3yer ¢
HUMU cekymas. Onpenensars NapajjielbHOCTh MOPSIMBIX C TIOMOIIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJAHOU MPSIMOM 10 TOYEK APYror IPsIMOM.

Pemiats 3amaun Ha KiieTyaTol Oymare.

[TpoBOAUTH BHIUKUCICHUS U HAXOJUTh YUCIOBbIC U OYKBEHHBIC 3HAUCHUS YIJIOB
B TC€OMETPHUUYECKUX 3ajlayaX C MCIIOJIb30BAHUEM CYMMBbI YTJIOB TPEYrOJIbHUKOB U
MHOT'OYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX IIPU IMEPECEUCHUH JBYX
MapajuIeIbHbIX MPSAMBIX CEKylIed. Pemars nmpakTUdyeckue 3aJadyd Ha HaXOXKICHUE
YIJIOB.

HNwmeths npencrapiieHue 0 NTOHATUE TEOMETPUUECKOTO MECTA TOUYEK.

DopMyJIUPOBATh OMNPEACICHUS OKPYXHOCTH M Kpyra, XOpIbl W JHAMETpa
OKPYKHOCTH, TOJb30BATHCA MX CBOMCTBAMH. Y METh NMPHUMEHITh 3TH CBOMCTBA NpPHU
pEIIEHUH 3a7a4.

OpueHTHUPOBATHCA B MOHATHUSAX: OMMCAHHAA OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTb,
LIEHTP OMUCAHHOW OKpYX)HOCTU. OnepupoBaTh Ha 0A30BOM YpOBHE (paKTaMu O TOM,
9TO OHMCCEKTPHUCHI YIJIOB TPEYTrOJbHUKA MEPECEKalOTCs B OJTHOM TOYKE, U O TOM, UTO
CEepEIMHHBIE TEPIEHAUKYISIPbl K CTOPOHAM TPEYTroJIbHUKA MEPECEKAIOTCA B OJHOMU
TOYKE.

OpueHTUpPOBaThCS B TIOHATHUSAX W ONEPUPOBATh Ha 0a30BOM YpOBHE:
KacarelibHasi K OKPYKHOCTH, TE€OpEeMa O NEPIECHANKYIIPHOCTH KacaTeJIbHOM U
paauyca, NpoOBEAEHHOIO K TOUKE KACaHMUS.

NmeTp mipencTaBiC€HHE O MPOCTEUIIUX TE€OMETPUUYECKHMX HEPABEHCTBAX, HUX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTH OCHOBHBIE F'€OMETPUYECKUE MOCTPOEHUSI C TTOMONIBIO ITUPKYJIS U
JIMHEUKH.

8 KUIACC

Pacno3naBath OCHOBHBIC BHBI tICTBIpéX}/TOJ'IBHI/IKOB, X  JJICMCHTHI,
MOJIb30BaThCS UX CBOMCTBAMM IIpHU pCIICHNH I'COMCTPHUYCCKHUX 3a/1ay.
OpI/ICHTI/IpOBaTBCH B IOHATHHW — TOYKH IICPCCCUCHHA MCAHAH TPCYroJbHHUKa



(eHTpa mMacc) B pelieHuu 3a1ad.

Bragets noHsTHEM CpeAHEN JIMHUM TPEYTOJbHUKA U Tpalelu, IPUMEHITh UX
CBOMCTBA IIPU PELICHUH MPOCTEHIINX N€OMETPUYECKUX 3a1ad. FIMeTh npeacTaBieHue
o teopeme daseca U TeopemMe O MPONMOPLIUOHAIBHBIX OTPE3KAX, MPUMEHATh UX IS
pELICHNs IPAaKTUYECKUX 3a7a4 (C OMOPOI Ha 3PUTENIbHYIO HATJISTHOCTB).

[IpumMeHsTh TMPU3HAKK MOAO0OUS TPEYrOJIbHUKOB B PEIICHUU HECIO0XKHBIX
Ir€OMETPUYECKUX 3a/1a4.

ITonb30Batbess Teopemoit Iludaropa st pelieHHss TEeOMETPUYECKUX U
MPaKTUYECKUX 3a]1aY.

Brnagers nDoOHATHMSAMH CHHYyCa, KOCHMHYca M TaHI€HCa OCTpOro yria
NPSIMOYTOJILHOTO TpeyroibHuKa. [loap30BaThCcsi ATUMHU TMOHATUAMM JUISl PELCHUs
NPaKTHYECKUX 3a7a4 (Ipu HEOOXOAMMOCTH C OIIOPOM Ha aITOPUTM MpaBUiIa).

Bbruncnsate  (pazauuHbiMM - cocobamu) (C OMOPOM HA  CIPABOYHYIO
uH(pOpPMAIMIO) IUIOMAAb TPEYTrOJbHUKA M IUIOWAAM MHOTOYTOJBHBIX (QUIYp
(monb3ysch, rA€ HEOOXOAUMO, KaJIbKyIATOpoM). [IpuMeHsITh MoydeHHblEe YMEHUS B
MPaKTUYECKUX 3a]ayax.

Brnagers NOHATUSMH BOMCAHHOTO M IEHTPAJbHOIO yrjia, HCIOJIb30BaTh
TEOpPEMBl O BIIMCAHHBIX YIJIaX, yIJIaxX MEXAY XOpAaMu (CEKYLUIMMH) U YIile MEXITY
KacaTeNbHOM U XOPAOU NMPH PEICHUH MPOCTEUINX T€OMETPUUECKUX 3a/1a4.

Bragere NOHATHEM ONKMCAHHOIO 4YETBIPEXYTOJIbBHHUKA, NPHUMEHATH CBOMCTBA
OMKMCAHHOT'O YETHIPEXYTOJIbHUKA NP PELICHUHU MPOCTENUIINX 3aa4.

[TpumMeHATh NOJNyYEHHbIE 3HAHMSI HAa MPAKTHKE — CTPOUTh MaTeMaTH4YECKUE
MOJIENU IS 33]1a4 pealbHOU U3HHU U IPOBOAUTH COOTBETCTBYIOLIUE BBIUMCIICHUS C
IPUMEHEHUEM TMOAOOUS M TPUTOHOMETpPUM (MOJB3YsCh, TJI€ HEOOXOAMMO,
KaJIbKYJIATOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUUECKHE (DYHKIIUU OCTPBIX YIJIOB, HAXOAUTH C UX MTOMOUIBIO
pa3IUYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYTroibHUKA («PElIeHHE MPsIMOYTOJIbHBIX
TPEYroJbHUKOBY»). Haxoauth (C MOMOILIBIO KAJIbKYJIATOpa) IJIUHBI W YIJIbl IS
HETAOJIMYHBIX 3HAUCHU.

[Tonb3oBaThCst pOpMysIaMH MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM
TOXKJECTBOM JUISl HAXOXKIEHUSI COOTHOUIEHHWH MEXIY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM (C OMOPOM Ha CIIPaBOYHYIO HH(POpPMAIIHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHHS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pEelIEHNE TPEYTOIbHUKOBY), IPUMEHSTh UX MIPHU PEIICHUH
MPOCTEUIINX T€OMETPUUECKHUX 3a/1a4.

Brnaners nonarusMu npeoOpa3zoBaHus MOA00MS, COOTBETCTBEHHBIX JIEMEHTOB
no100HbIX Guryp. Iloas30BaTbes cBOWCTBaMU MOJ00US IPOU3BOJIBHBIX QUTYP, YMETh
BBIUMCIIATH JJIMHBI M HAXOAMUTH YIIIbI Y MOJOOHBIX (puryp (o aaroputMy y4eOHBIX
neictuil). IlpumeHATH CBOMCTBa MOAO00MS B MPAKTUYECKHX 3ajadax. YMeThb
MPUBOJIUTH MPUMEPHI MOJAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tosp30BaThCs TEOpEMaMHU (IIO BU3YyaJIbHOW OMOPE) O MPOU3BEACHUU OTPE3KOB
XOp/1, O IPOU3BEACHUH OTPE3KOB CEKYILMX, O KBaIpaTe KacaTeJIbHOM.



[Tonb30BaThCs BEKTOpAaMH, TOHMMATh HUX T€OMETPUYECKUM U (U3UUECKUI
CMBICJI, TPUMEHATDH UX B PEHICHUH T€OMETPUUYECKUX U PU3ndecKkux 3aaad. [[pumeHsaTs
CKaJIIPHOE ITPOMU3BEIEHNE BEKTOPOB ISl HAXOXKICHUS JUIMH U YIJIOB.

[Tonb30BaThCA METOJOM KOOPJMHAT HA TNIOCKOCTH, IPUMEHSAThH €r0 B pELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3aad.

Bnagerb MOHATUSMU NPAaBUIBHOIO MHOTI'OYI'OJIbHUKA, JJIMHBI OKPYXHOCTH,
JUIMHBI YT OKPY>KHOCTH M PaJIMaHHON MEpPBI yria, yMETh BBIYUCIIATH IUIOMIAlb KpyTa
U ero yacredl (C omopoil Ha crnpaBouHyr MH(opmauuio). I[IpuMeHsaTs noayyeHHbIE
YMEHUS B MIPAKTUYECKHX 3a/1ayax.

Haxoguts ocu (Miaum LEHTPBI) CUMMETpUHM (GUTYp, NPUMEHATH JABWKEHUS
IJIOCKOCTH B MPOCTEUIIUX CIydaAsiX.

[TpumMeHATh NOJNy4EHHbIE 3HAHMSI HAa MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJIENH JUIS 334 PeaIbHOM )KU3HU U MPOBOJHUTH COOTBETCTBYIOIIME BBIYMCIICHHS C
NPUMEHEHUEM TIOJI00MSI W TPUTOHOMETPUYECKMX (PYHKUMKA (TOJB3yAChb, TAE
HEO0OXO0UMO, KAIBKYIISITOPOM ).

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTb "
CTATUCTHUKA» 7-9 KIIACCbI

Hesn u3yyeHus yueOHOro Kypca

B coBpeMeHHOM 1M()POBOM MHpE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT BCE
OOJIBITYI0 3HAYMMOCTh, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIOKCHHUHA, TaK U UX
ponu B 00pazoBaHuu. Kaxaplii 4emoBeK MOCTOSHHO MPUHUMAET PEIICHHUS Ha OCHOBE
UMEIOIINXCS Y HETO JaHHBIX. A JIJIT 000CHOBAHHOT'O TIPUHSTHS PEIICHUS B YCIOBHIX
HEJ0CTaTKa WIM W30bITKA WHGOpPMAIMM HEOOXOIMMO B TOM YHCJIE XOPOIIO
chOpMUPOBAHHOE BEPOSTHOCTHOE M CTATUCTHUYECKOE MbIIUICHHE. IMEHHO TO3TOMY
OCTPO BCTajla HEOOXOAMMOCTH CPOPMHUPOBATH y OOYYAIOIIUXCA, B TOM YHUCIE
oOyuaromuxcs ¢ 3I[IP, dhyHKIMOHATBHYIO TPAMOTHOCTh, BKIIIOYAIONIYI0O B ceOsl B
KauyecTBE HEOTHEMJIEMON COCTaBISAIONICH YMEHHE BOCIPUHUMATh M KPUTHUECKH
aHAIM3UPOBATh MH(GOPMAIINIO, MPEACTABICHHYIO B Pa3IUYHBIX (opMax, MOHUMATh
BEPOSITHOCTHBIM XapakTep MHOTHUX pEaTbHBIX TPOIECCOB M  3aBHCUMOCTEH,
MPOU3BOJAUTH TMPOCTEHIINE BEPOSTHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMU
MpUHIIMIIAMHU cOOpa, aHaIu3a U MPEICTABJICHUS JAHHBIX U3 PA3IUYHBIX CPep KUZHU
o0IIIecTBa U TOCyAapCTBa MPUOOIIAET O0YHAOIIUXCS K OOIIECTBEHHBIM HHTEPECAM.

B crpykrype mporpamMMbl yueOHOro Kypca «BeposTHOCTh M CTaTHCTHKA»
OCHOBHOW IIIKOJBI BBIICIEHBI CIEAYIONIUE COJEPKATEIbHO-METOIUICCKUE JIMHUM:
«[IpencraBneHne qJaHHBIX U OMKACATEIbHAS CTATUCTHKAY; «BepOosSTHOCTEY; « DIEeMEHTHI
KOMOHMHATOpUKHY; «BBeneHne B Teoputo rpadony.

Conepxxanue nmunaumn «lIpencraBieHne JaHHBIX W OMUCATENbHAs CTAaTHUCTHKA)
CIIY’KUT OCHOBOU /111 (POPMUPOBaHHS HABBIKOB paOOThI ¢ HH(OpMAIUEH: OT YTEHUS U
UHTEpIpeTanud WH(GOPMAalMU, TPEACTABICHHOW B TaOnWIax, Ha auarpamMmax u
rpadukax 10 cOopa, NPEenCTaBICHHS W AaHalIu3a JaHHBIX C HCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTHK CPEIHUX U paccenBaHusi. Paboras ¢ JgaHHBIMH,
oboyuaroruecs ¢ 3P ydarcs cuuThIBaTh W MHTEPIPETHPOBATH JTaHHBIC, BHIIBUTATH,



apryMEHTUpPOBaTh W KPUTUKOBATH IMPOCTEUIIME THUIIOTE3bl, Pa3MbILLUIATh Hak
¢dakTopaMy, BBI3BIBAIOIIMMU H3MEHYMBOCTh, M OILICHWBAaTh UX BIUSHUE Ha
paccMaTpUBaeMbI€ BETMYUHBI U ITPOLIECCHI.

NuTynTHBHOE mpencraBieHUE O CIy4YalWHOW W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJICHIMHW CTAHOBUTCS MOTUBUPYIOIIEW OCHOBOW ISl U3YyUECHUS
Teopun BeposTHOcTed. bonbinoe 3Hauenue ans odywaromuxcs ¢ 3I1P 3qecs umeror
IIPAKTUYECKNE 3aJaHUs, B YACTHOCTU ONBITHI C KIIACCUYECKMMH BEPOATHOCTHBIMU
MOJIEJISIMHU.

[ToHsiTHE BEPOSITHOCTH BBOAMTCS KAaK Mepa NpaBAONOAoOUs CIy4ailHOrO
coObiTus. [Ipu m3yuennn xypca oOydaromnuecs ¢ 3I1P 3HakomsATCS ¢ mpocTeUITUMH
METOJAaMU  BBIYMCIIEHUS  BEPOSTHOCTEW B  CIYYaWHBIX OKCHEPUMEHTAX C
PABHOBO3MOXXHBIMU  DJIEMEHTApPHBIMH HCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMM,
NO3BOJISIIOIIMMHU CTaBUTh U pelIaTh Oojee CIoXHbIe 3aladyu. B Kypc BXOIsT
HayaJbHbIE TPEACTABICHUS O CIy4alHbIX BEJIMYMHAX W HX  YHUCIOBBIX
XapaKTEpUCTHUKAX.

Takxe B paMKax 3TOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OO0 YYarolIuXcs ¢
3[IP ¢ MHOXECTBaMH UM OCHOBHBIMH ONEpalMsAMH HaJl MHOYKECTBAMH,
paccMaTpUBarOTCs MPUMEpPbl TMPUMEHEHUS I pElIeHHs 3aJad, a TakKke
UCIIOJIb30BAHUS B IPYIUX MAaTEMAaTHUYECKUX Kypcax U y4eOHBIX MPEaMETax.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

B 7-9 xmaccax usywaercs kKypc «BeposSTHOCTH M CTaTUCTHKA», B KOTOPBIN
BxoasaT paszgaensl: «lIpencraBieHue [JaHHBIX M OMNHKCATENIbHAST CTAaTUCTUKAY;
«BeposaTHOCTEY; «DNeMEeHThl KOMOMHATOPUKNY; «BBeaeHne B Teoputo rpadony.

Ha u3yuenue nanHoro kypca oTBoauT | y4eOHBIN yac B HEENIO B TEUCHHUE
Ka)kJ1oro rojaa o0ydenus, Bcero 102 yaeOHBIX Jaca.

COHEPXXAHUE YUYEBEHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA (ITO
I'OJAM OBYYEHN )

7 KIIACC

[IpencraBnenne MaHHBIX B BUAE TaONHUIl, AMAarpaMm, rpadukoB. 3amoiHeHue
Ta0JIMII, YTEHUE U TTOCTPOEHUE JUarpaMm (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenue rpaukoB peanbHbIX IpoueccoB. M3Bneuenne nHpopmManuu u3 Iuarpamm u
Ta0JIMILI, UCTIOIb30BAHNE U UHTEPIPETALNS JaHHBIX.

OnucarenbHasi CTaTUCTUKA: cpeAHee apuMeTHdeckoe, MeJIuhaHa, pa3Max,
HaumOoJblIEE W HAWMEHbIIEE 3HAYEHUs HaOOpa YMCIOBBIX JAaHHBIX. [Ipumepsl
CIy4YaliHOM U3MEHYHUBOCTH.

*CayyaliHbll 3KCHEpUMEHT (ONBIT) U ciay4yallHOe coObiTHE. BeposTHOCTH U
yactoTa. Posib ManoBepOSATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B IPUPOJIE U B
obmecTBe. MOHETa ¥ UrpallbHas KOCTh B TEOPUM BEPOSTHOCTEN 4,

4 31ech u ganee * * 0603HAUEHBI TEMBI, M3Y4EHHE KOTOPBIX IPOBOJUTCS B 03HAKOMUTENBHOM IaHe. [legaror
CaMOCTOSITENTFHO OTPeIe/sIeT 00bEeM H3yJaeMoro MaTepHaa.



*I'pad, BepimHa, peOpo. Crenenb BepiiuHbl. Yuciao pédep U cymmapHas
creneHb BepiuH. [Ipencrasnenne o cBszHoctu rpada. Lernn u ukist. [Tytu B rpadax.
O6xox rpada (vinepos nmyTh). [IpencraBnenue 06 opueHTUpoBaHHOM rpade. Pemenue
3a/1a4 ¢ MOMOIIbIO rpadoB™.

8 KUIACC

[IpencraBienne JaHHBIX B BUIE€ TaOIUILI, TUAarpaMm, rpauKoB.

MHOXeCTBO, 3JE€MEHT MHOXKECTBA, IOAMHOXKecTBO. Omnepauuu  Hajg
MHO)XECTBaMU: O00bEIMHEHHE, NepeceueHue, nonoaHenne. CBOMCTBa onepanui Hax
MHOXECTBAMU: IIEPEMECTUTEIBHOE, COUYETATENbHOE, pacIpenenuTenbHOE,
BKJItOUeHMs. Vcronp30BaHue rpauuecKoro npeAcTaBIeHUs] MHOXKECTB JUIsl OTIUCAHUS
peaJIbHBIX MPOLECCOB U SIBJIEHUH, IPU PEIICHUH 3a]au.

*N3Mmepenue pacceumBaHus JaHHbIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. /lnarpamma paccenBaHus™.

DOneMeHTapHble COOBITHA  ciay4yaiiHoro ombiTa. ChydaiiHble  COOBITHA.
BeposarHoctu coObiTuii. OnbITEl C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSMHU.
Cnyuaiinbiii BIOOp. CBS3b MEXY MaJOBEPOSTHBIMU U MPAKTUYECKU JIOCTOBEPHBIMU
COOBITUSIMH B IIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBoiCTBA IepEeBHEB: EAMHCTBEHHOCTH ITYTH, CYILIECTBOBAHUE BUCIYEH
BEPILIMHBI, CBA3b MEXIY YHCIOM BepIIMH U unuciaoMm pedep. [IpaBuno ymMHOXKEHHUS.
Pemenue 3aau ¢ nomoribio rpagos.

[IportuBomnonoxHueie coObiTud. Juarpamma Oiinepa. OObeAuHEHHE WU
nepeceuenue coObiTuil. HecoBmectHbie coObITHS. DOpMyIna CTOKEHUS BEPOSITHOCTEH.
VYcnoBuass  BepoaTtHocTh. [lpaBuno  ymHoxkeHus. HesaBucumbie  cOOBITHSL.
[IpencraBneHne 3KCIiEpUMEHTa B BHJIE JiepeBa. PelleHune 3agad Ha HAXOXKIECHUE
BEPOSTHOCTEN C MOMOILBIO JIEpeBa CIy4ailHOr 0 SKCIIEPUMEHTa, AUarpaMm Ditnepa™.

9 KUIIACC

[Ipencrasnenue qaHHBIX B BUJIE TAOUIIL, AUArpamMm, rpaduKoB, UHTEPIIPETALIHS
naHHbIX. UTeHue u nocTpoeHue Tabiuil, Juarpamm, rpauKoB MO peaibHbIM JaHHBIM.

[TepecranoBku u akropuan. CodeTaHUs U YUCIO codeTaHuid. *TpeyrolbHUK
[Tackans™. Pemenue 3a1a4 ¢ UCTIOJIb30BAaHUEM KOMOWHATOPUKH.

*T'eomerpuueckass BeposTHOCTh. CiydaliHbIi BbIOOp TOYKH U3 (QUTYpHl Ha
TJIOCKOCTH, U3 OTPe3Ka U U3 IYTH OKPY>KHOCTU™.

HcnbiTanne. Yenex u Heyaada. Cepust HCIIBITAaHUM 110 niepBoro ycrnexa. Cepus
ucneiTannii bepaysm. BeposTHOCTH cOOBITHIA B cepyu UCTIBITaHU bepHyuim.

Cny4daiiHass BeIMYMHA M PACHpPENENICHUE BEpPOSTHOCTEH. MaremaTudeckoe
oXXkuaaHue u aucnepcus. [[pumepsl MaTEMAaTUYECKOTO 0KUAAHUS KAK TEOPETUUECKOTO
CPEIHETO 3HAUYCHUS BEIUYMHBI. MaTeMaTHuecKoe 0KUIAHNUE U JUCTIEPCUS CITy4YaliHOM
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyum».

[TonsTue o 3akoHe OONBIIUX yuced. M3MepeHue BEpOsSTHOCTEM C MOMOIIbIO
yacToT. Poib 1 3HaUeHHe 3aKoHa OOJBIINX YUCEN B MPUPOJIE U OOIIECTBE.



IIJIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHU I PABOYEN
[TPOI'PAMMBI KYPCA «BEPOATHOCTD U CTATUCTUKA» (110 TOJAM
OBYYEHUA)

[IpenmeTHbBIE pe3yIbTaThl OCBOCHUS Kypca «BeposaTHOCTh U CTaTUCTHKa» B 7—9
KJIaccaxX XapaKTepU3yKTCS CICAYIOMUMHU YMEHUSMH.

7 KIIACC

Uurate wuHpOpMamuio, mpeACTaBISHHYIO B TaOiMIax, Ha JgUarpamMmax;
MpEeACTaBIATh JaHHbIE B BUJE TaOJWI, CTPOUTH JUarpamMMmbl (CTOJOUKOBBIC
(cTombyaThie) U KPYroBhI€) IO MacCMBaM 3HAYCHHUH (C MCIIOIb30BAaHUEM 3PHUTCIHHOM
HarJISIAHOCTH W/WIU BepOaIbHON OTIOPHI).

OnuceiBaTh U HUHTEPOPETHPOBATH  peEajbHbIE  YHUCJIOBBIE  JIaHHBIE,
MpeCTaBJICHHBIC B TAOJIMIIAX, HA TUarpaMMax, rpadukax.

OpueHTUpPOBaThCS B TMOHATHUSIX M ONEPUPOBATh MMU Ha 0a30BOM YpOBHE:
cpenHee apudMeTHIECKOe, MeuaHa, HanOoJbIee 1 HANMEHBIIIee 3HAUCHUS, pa3Max.

Nmers mnpencraBieHWE O CIy4ailHOM HW3MEHUMBOCTA Ha IIpUMEpax IIEH,
(GU3NYEeCKUX BEIWYHH, AHTPOIMIOMETPUYECKUX JAHHBIX; WUMETh TPEJICTABICHUE O
CTAaTUCTUYECKON YCTOMYMBOCTH.

8 KUIIACC

W3Bnekat M npeoOpa3oBbIBaTh HH(GOPMALIMIO, TMPEACTABICHHYIO B BHJE
Tabnul, AuarpaMM, rpaukoB; NPEJCTaBIATh JAaHHbIE B BHUAE TaOJUL, IHUArpamm,
rpaduKoB.

OnuceIBaTh MOCJIE COBMECTHOI'O AHAIN3a JJAHHBIE C IOMOIIbIO CTATUCTUYECKUX
MoKasareyel: CpedHUX 3HAYEHUH U Mep pacceuBaHus (pa3max, [IUCIEpCusl u
CTaHJAPTHOE OTKJIOHEHHE).

HaxoauTh 4acTOThl YUCIOBBIX 3HAUEHHUHN M YaCTOTHI COOBITHI, B TOM YHUCIIE O
pe3yabTaTaM H3MEpeHHMH W HaOmoJeHWN (C  HCIONh30BaHUEM  3PUTEIBHOMN
HATJISITHOCTH W/WJTH BEPOAIBHOM OIOPHI).

Haxoauts BepoATHOCTH CIydallHBIX COOBITHMI B OIBITAaX, 3HAs BEPOSTHOCTU
AJIEMEHTApHbIX COOBITUH, B TOM UHCJIE€ B OINbITAX C PaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITUSMU (C HMCMOIB30BAHUEM 3PUTEIBHOW HATJISIAHOCTH W/WIA
BepOaJIbHOM OTIOPHI).

HNmers mnpencraBieHne o0 TpadUUecKuX MOAEIAX: JAEPEBO  CIy4aillHOTrO
DKCIEPUMEHTA, JUarpaMMbl DWiiepa, YMciIoBas mpsmas.

OnepupoBaTh MOHATHUSAMH Ha 0a30BOM YpPOBHE: MHOXECTBO, MOJMHOXKECTBO;
BBITNIOJIHATDH OINEpallMy HaJl MHOXKECTBAMU: OOBbEAMHEHUE, TEPECEUCHUE, IONIOJTHEHUE;
NIEPEUNCIATh  3JEMEHThl  MHOXECTB; IPUMEHATH CBOWCTBA MHOXKECTB (€
UCIIOJIb30BaHUEM BU3YaJILHOH OIOPBI).

HNwmets mpencraBieHne O rpauueckoM MpeaCTaBICHHE MHOXKECTB U CBS3EH
MEXAy HUMH JUJISl OMCAHUS IIPOLIECCOB M SIBJIEHUI, B TOM YHCJIE IIPU PEIICHNAHN 3a1a4
U3 JIpYyruX y4eOHbIX MPEIMETOB U KYpCOB.



9 KUIIACC

W3Bnekath 1 npeoOpa3oBbIBaTh HHPOPMAIIUIO, IPEICTABICHHYIO B PA3IMYHBIX
MCTOYHMKAX B BUJE TAOJMII, JUarpaMm, IpaduKoB; MPEJICTaBIATh JaHHbIE B BHUJE
Ta0uIl, TUarpamm, rpaduKoB.

Pemate npocTeiinye 3aga4un opraHu30BaHHBIM MIEpe00pOM BapUAHTOB, a TAKKe
C UCIOJb30BAHNEM KOMOMHATOPHBIX MPaBUI U METOZOB.

Wmers mpencTaBieHne 00 OMHMCATEIbHBIX XapaKTEPUCTHKAX MJIsi MacCHUBOB
YUCJIOBBIX JAHHBIX, B TOM YHCJIE CPEHUE 3HAYEHUS U MEPHI PACCENBAHUSL.

HaxonuTte 4acTOThl 3HAYEHUH W YACTOTHI COOBITHS, B TOM YHCJE MOJIb3YSCh
pe3yJbTaTaM MPOBEAEHHBIX U3MEPEHUN U HAOIOCHHH (C OMOPOi Ha CIPABOYHYIO
uHpopMaIuio).

Haxonuth BEpOATHOCTH CIy4alHBIX COOBITUH B HM3YYEHHBIX OIBITaxX, B TOM
YKClIE B OMNBbITAX C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH, B CEpUSIX
WCIIBITAHUN 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITAHUNA bepHyin.

Nmerp mnpencraBiieHWEe O CIy4alHOM BEIMYMHE W O pacCHpEACICHUH
BEPOSATHOCTEM.

HmeTrs mnpencTaBieHHE O 3aKOHE OOJBIIMX YHCET KaKk O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4yaHOH M3MEHYMBOCTH M O POJIM 3aKOHA OOJBLIMX YHUCEN B
pUpoJIe U OOIIECTBE.



Onucanne 0OCHOBHBIX BU/I0B JeSIT€JILHOCTH 00Y4AIOIIMXCS P U3YYEHUH Pa3/ie/ioB y4eOHOr o nmpeaMera
«MarTemaTHKa» aJaNTHPOBAHHONH OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOI0 0011ero 00pa3oBaHus
00y4aroIuxcs ¢ 3aepPsKKOH NMCUXUYECKOr0 pa3BUTHSA

5 kaace

Ha3Baunue
pasaesia (TeMbl)
Kypca (4ucio

OcHOBHBIE BH/bI 1eSITEJIbHOCTH 00y YAOIIMXCS

4acoB)
HarypanabHble Yurtarth, 3a1MCHIBATH, CPABHUBATH HATYypPaJIbHBIE YHCIIA; Y4ACTBOBATH B 00CY:KI€HUH CIIOCO00B yIOPSIOYNBAHUS YHUCEL.
uncia. Jleiicreusi ¢ | M300pakaTh KOOPAUHATHYIO IIPSMYIO, 0TMeEYAaTh YHCIIA TOUKAMU HA KOOPAUHATHOU NIPSIMOM, HAXOAUTh KOOPAUHATHI TOUKH.
HATYPaJbHBIMHU HccnenoBath cBOMCTBA HATYpAJIbHOTO psiaa, ynucena 0 v 1 npu coKeHUH U YMHOKECHHH.
4K cJIAMU Hcnoab30BaTh NPABHIO OKPYTIICHUS HATYPAIbHBIX YHCEN IPU HEOOXOIUMOCTH C OTIOPOH Ha alTOPUTM MpaBUIIa.

BoinosnaTs apudmerndyeckne AeldcTBUS C HATypaIbHBIMU UYHCIaMH, BBIYMCJIAATH 3HAYEHHS] YUCIIOBBIX BBIPAXKEHUH CO
cKoOKaMu 1 6e3 CKOOOK.

3anuchIBaTh MIPOU3BEJCHNUE B BUJE CTENCHH, YUTATH CTEIECHH, HCMOJIH30BATh TEPMHHOJIOTHI0 (OCHOBAHUE, NOKA3aTENb),
BBIYHMCJISATH 3HAYEHUsI CTETICHEH MPU HEOOXOIUMOCTH C BU3YaJIbHON OMOPOH.

BbINoOMHATL NMPUKWAKY M OLEHKY 3HAYCHWM YHWCIIOBBIX BBIPDAKCHUM, NMpeajaraTb M NPUMEHATh NPUEMBI NPOBEPKHU
BBIYMCIICHH.

Hcnonp30BaTh IIpY  BBIYUCICHHAX IepeMecTHTEIbHOe M couYeTaTe/]bHOe CBOWCTBA CJIOKEHUSI M YMHOKEHMS,
*pacrpeneuTe]IbHOE CBOHCTBO YMHOMKeHHS™; (OpPMYIUpOBaTh W TPUMEHATH IpaBWIa NMPeodpa3oBaHHs HYHCIOBBIX
BbIPaKeHUH HA OCHOBE CBOMCTB apuMeTHUECKUX IeiiCTBUH NMPH HEOOXOAUMOCTH € HANIPABJIAIOLIEH MOMOUIbIO.
@opMyJIMPOBATH ONPeIeSIeHUs] ICTUTENS U KPAaTHOTO (C OMOPOM Ha ajaropUTM IpaBWIa), HA3bIBATH JIEIUTEIN U KpaTHbIE
YlCia; pacmo3HABaTh [IPOCTHIE U COCTABHBIC YUCIA; GOPMYJIHPOBATH M MPUMEHSITH NPU3HAKH JICJIMMOCTH Ha 2, 3, 5, 9, 10, (¢
ONOPOM Ha aJIrOPUTM IIPaBUJIA); MPUMEHSTh AJTOPUTM Pa3JIOKEHHs YUCIIa HA IMPOCTbIE MHOMKUTENIN; HAXOAUTH OCTaTKU OT
JICJIEHUS ¥ HETIOJIHOE YacTHOE.

Pacno3HaBaTh HMCTHUHHBIE U JIO)KHBIE BBICKA3bIBaHUS O HATYPAJbHBIX 4YHCIaX, MPUBOAMTH NMPUMEPBI U KOHTPIPHUMEPHI,




CTPOMTH BHICKA3BIBAHMS 1 OTPULIAHUS BHICKA3bIBAHUN O CBOMCTBAX HATYpaJIbHBIX YHCEIN C ONOPON Ha oOpasell.

PemiaTh TEKCTOBBIE 3a7a4 apUPMETHYECKHM CIIOCOOOM, HCMOIb30BATH 3ABUCHMOCTH MEKy BEIMUNHAMU (CKOPOCTB, BPEMS,
paccTosiHMe; IIeHA, KOJIMYECTBO, CTOMMOCTb M JIp.) TNPU HEOOXOJUMOCTH C HCIOJIb30BAHHEM CIPAaBOYHOM HH(POPMAIIUH:
aHAJIM3MPOBATh TEKCT 3a1aud, mepedopMyInpoBaTh YCIOBHE, H3BJEKATh HEOOXOIWMbIC J[JaHHbBIEC, YCTaHABJIMBATH
3aBUCUMOCTH MCIKY BCIIMYUHAMMU I1PU HGO6XOIII/IMOCTI/I C HaHpaBHHIOHlCﬁ IIOMOIIIBHO.

MopaeaupoBaTh X0/J] peIIEHUs 3a/1a41 C IOMOIIBIO PUCYHKA, CXEMBbI, TaOJIHIIbL.

I[IpuBoanTh, pa3déupaTh pazIUUHBIC PELICHMS, 3alUCH PEIICHUH TEKCTOBBIX 3a1ad (Ipu HEOOXOAMMOCTH C HApaBIISAIOIIEH
MTOMOIIIBIO).

C noMoIbI0 NeJarora OeHNBaTh IOIyYCHHBIN PE3YIbTaT, 0CYIIEeCTBIATh CAMOKOHTPOIIb, IIPOBEPSA OTBET HA COOTBETCTBUE
YCIIOBHIO, HAXOUThb OLIMOKH.

*Pemats 3a1a4u ¢ NOMOIIbIO epedopa BceX BO3MOKHBIX BAPHAHTOB™.

3HAKOMHUTBCS ¢ HCTOPHUEH Pa3BUTHS apU(PMETHKH.

Harasgnasi
reomerpus. JIunuu
Ha IJIOCKOCTH

Pacno3naBaTh Ha 4epTeKax, PUCYHKAX, OMUCHIBATh, MCIIONIb3Ysl TCPMUHOJIOTHIO, U H300Pa’kaTh C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB (IIpH HEOOXOAMMOCTH IO BU3YaJIbHOM OMOPE): TOUKY, IPSIMYI0, OTPE30K, JIy4, Yrojl, JOMaHYI0, OKPYXHOCTb.
Pacno3HaBaTh, MPpUBOANTH MPUMeEPBI OOBEKTOB PEAIbHOTO MHpPa, UMEIOIIUX (OPMY H3YyUEHHBIX (DUTYp, OIeHMBATh UX
JIMHEWHBIE Pa3MEpHI.

Hcnonb3oBaTh TUHEWKY U TPAHCIOPTUP KaK MHCTPYMEHTHI Ui IOCTPOCHHS U U3MEPEHMS: U3MEPSITh JJIMHY OTpe3Ka, BEIUUNHY
yIia; CTPOMTh OTPE30K 3aJaHHOW JUIMHBI, YIOJI, 3aJaHHOW BEJIMYMHBL, OTKJIAABIBATH LUPKYJIEM DABHBIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33IaHHOT'0 pajinyca.

N300pakaTh KOHPUTYpAIIMA TEOMETPHUECKUX (PUTYP U3 OTPE3KOB, OKPYKHOCTEH, UX YacTeil HAa HEJIMHOBAHHOM M KIIETYATON
Oymare; mpemjiarath, ONMUCHIBATH M 00CYKIATH CIOCOOBI, AATOPHUTMBI TOCTPOEHHS I1OCIIE COBMECTHOT'O aHAJIN3A.
PacnosHaBaTh W M300pakaThb HAa HEIMHOBAHHOM M KJIETYATOM Oymare mNpsiMOM, OCTPBIH, TyHoW, pa3BEPHYTBIH YIIIbI;
CPABHHMBATDb YIJIbI.

BbI4ucasTh UIMHBI OTPE3KOB, IOMaHBbIX.

IlonnMaTh M HCHOJB30BATH NPH PelleHHH 33/1a4 3aBHCHUMOCTH MEXIy €IUHHUIAMM METPUUYECKOH CHCTEMBI MED;
3HAKOMHTbCS C HEMETPHUECKUMH CUCTEMaMH MeP; BBIPAKATh UTMHY B PA3JIMYHBIX €IUHHUIIAX U3MEPEHUS ITPH HEOOXOIMMOCTH
C OIOPOH Ha CIPAaBOYHYIO HH(POPMALIHIO.

HccaenoBath GUrypbl 1 KOHPUTYpAIIUU, UCTIONB3Ys ITUGPOBBIE PECYPCHI.

OO0LIKHOBEHHEIE
npoou

MopneaupoBath B TpapHuuecKoi, MmpeaMeTHOW Qopme, ¢ MOMOIIBI0 KOMIBIOTEpA MOHSATHS M CBOMCTBA, CBS3aHHBIE C
OOBIKHOBEHHOU TPOOBIO.

YuTaTh M 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE TPOOH, MPeJIaraTh H 00CYKIaTh CIOCOOBI YITOPSI0YMBAHUS APOOEH.
N300pakaTh OOBIKHOBEHHbIE APOOM TOYKAMH Ha KOOPAMHATHOM MNpPsIMOH; MCHOJB30BAaTh KOOPJIMHATHYIO NPSAMYIO AJs




CpaBHEHHsI TpoOei.

@opMyJIMPOBATH, 3aMUCHIBATH C MOMOIIbI0 OYKB OCHOBHOE CBOICTBO OOBIKHOBEHHOW IpoOM € OMOpOW Ha MpaBMiIo;
MCIO0Jb30BaTh OCHOBHOE CBOWMCTBO IpoOM Ais *CokpalleHust IpoOell M IpuBeleHHs APOOM K HOBOMY 3HAaMEHATEI0 B
MPOCTEHIINX CIydasx ™.

IpeacraBiasiTh 10 00pa3ily CMEMIAHHYIO JPOOb B BU/IE HENPAaBIIILHON 1 BBIIEIATH LETYIO 4YaCcTh YHCIIa U3 HETIPaBHIBLHOM Apo0u.
BoinoaHATL apudMeTHueckne IeidcTBHSI C OOBIKHOBEHHBIMH JpOOSIMM B MPOCTBIX CllydasiX; HPUMEHSATh CBOWCTBA
apu(pMeTHIECKUX ASUCTBUH U pallMOHAIN3AIMNA BEIYUCICHHA.

BbINoaHATL NPUKHAKY U OLlEHKY PE3yJbTaTa BIYMCICHUN; NPeAIaraTh ¥ NPUMEHATh NPUEMbI IPOBEPKHU BBIYMCICHUI.
IIpoBoauTh Hcce0BAHUS CBOMCTB po0Oeii, OMUPasCh Ha YUCIOBBIE HIKCIIEPUMEHTHI (B TOM YHCIIE C TOMOIIBIO KOMIIBIOTEPA).
Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAaHUS O IpOOSIX, MPUBOAUTH MPUMeEPBI U KOHTPIPUMEPBHI.

PemaTp npocreifiiie TEKCTOBBIE 3aa4l, COJEpKaIIMe NPOOHBIC NaHHbIE, U 3aJaul Ha *HAXO0XICHHE YaCTH 1IEJIOr0 U IeJI0ro
I10 €r0 YaCTH; BBIABJATH UX CXOACTBA U Pa3Iu4us™.

MoaeaupoBaTh X0/ PEIICHUS 33Ja4M C IOMOIIbIO PUCYHKA, CXEMBI, TAOJIUIBI.

I[IpuBoauTh, pa3zdoupaThb, OUEHUBATH PA3IMYHbIC PEIICHUS, 3alMCHU PELICHUH TEKCTOBBIX 3ajad NMpH HEOOXOAMMOCTH C
HaIIpaBJSOIIEH IOMOIIBIO.

C noMouib10 negarora OleHNBaTh NOJYYEHHBIN PE3yNbTaT, 0CYLIEeCTBIAATH CAMOKOHTPOJIb, IPOBEPSS OTBET HA COOTBETCTBHE
YCIIOBHIO, HAXOAUThb OLIMOKU.

3HAKOMHUTHCS ¢ UCTOPUEH Pa3BUTUS apU(PMETUKU.

Harasianast
reoMeTpus.
MHOroyrojibHUKH

Pacno3naBaTth, H300pakaTh C IIOMOIIBIO YUEPTEKHBIX HHCTPYMEHTOB U OT PYKHU, MOZAEIUPOBATh U3 OyMaru MHOIOyrOJbHUKH.
I[puBonuTs nNpUMeEpPbl OOBEKTOB pEATBHOr0 MHpA, HMEIOMMX (OpPMY MHOTOYrOJbHUKA, NPSMOYrOJbHUKA, KBapara,
TPEYrOJIbHUKA, OLIeHUBATH UX JINHEWHBIE Pa3MEpBI.

Borunciasite: NEpUMETp TPEYroJIbHUKA, NPSMOYTOJIbHUKA, MHOIOYTOJIbHMKA; IUIOIA[b IMPSIMOYTOJIbHMKA, KBajparta (Ipu
HE0O0XOAMMOCTH C ONOPOil Ha AITOPUTM YUeOHBIX JEHCTBUIA).

N300paxkaTh OCTPOYTOJIbHBIE, IPSIMOYTOJIbHBIE U TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CtpouTh Ha KJeTyaTol Oymare KBaJapatr U NPsIMOYTOJbHUK C 3aJaHHBIMH JUIMHAMH CTOPOH.

HccnenoBarh cBoiicTBa NPSIMOYrOJIbHHMKA, KBajapaTa IyTEM HKCIIEPUMEHTA, HAOIIOJEHUs, W3MEpPEHUs, MOJAEIMPOBAHUS;
CPaBHMBATh CBOMCTBA KBaJpaTa U MPsSMOYTOJbHUKA.

Pacno3HaBaTh UCTUHHBIE U JIO)KHBIC BBICKA3bIBAHUS O MHOTOYI'OJIbHUKAX, IPUBOAUTH MPUMEPbI ¥ KOHTPIPUMEDBI.
HccaenoBath 3aBUCHMOCTD IIJIOIIAN KBAaApaTa OT JJIMHBI €70 CTOPOHBI.

Hcnonb3oBaTh CBOWCTBA KBAJpaTHOM CETKM JUJIsi TOCTpoeHus ¢Guryp; pa3ouBaTh IPSMOYTOJIBHMK Ha KBaJparThbl,
TPEYTOJIbHUKHU; COCTABJIATH (QUIyphl U3 KBAJpPaTOB U NPSMOYTOJbHUKOB M HAXOJAWUTh MX IJIOUIAJb, pa30MBaTh (UIYphl Ha
MPSIMOYTOJIBHUKH U KBaApaThl U HAXOAMUTD UX IJIOMAAb (IPH HEOOXOAUMOCTH C HAIPABIISAIOLIEH TTOMOIIBIO).

BeipakaTh BeJIMUMHY IUIOLIAAU B PA3JIMYHBIX €IMHULIAX U3MEPEHU METPUUECKOM CUCTEMBI MEP, HCIOJIB30BATh 3AaBUCUMOCTH




MEXy METPUUECKUMHU €TMHUIIAMU U3MEPEHHSI IUIOIIAIU IPH HE0OXO0AUMOCTH C ONIOPOIl Ha CIIPAaBOYHYIO HHPOPMALIHIO.
3HAKOMHTHCSI ¢ MPUMePaMu PUMEHEHH IUIOMAIN U IEpUMEeTpa B PAKTHUECKUX CUTyalusaX. Pemars 3aaa4yu U3 peaibHO
KH3HHU, IPU HEOOXOAUMOCTH € OIOPOIl Ha aNTOPUTM NIPABUIIA, 06CYKAATH PA3JHYHbIE CIOCOOBI PELICHNUS 3a1au.

JlecATHYHBIC IpencraBasite JECATUUHYIO ApOOb B BUAE OOBIKHOBEHHOH, YMTATh M 3aMHCHIBATH, CPABHUBATH ICCATHUYHBIE IPOOH,
npooun npelIaraTh M 00CyKAaTh CNOCOObI YIIOPSJOUMBAHUSA AECATUUHBIX IPOOEH.
N300pakaTh f1ecaTHYHBIE IPOOH TOUKaMH HAa KOOPIMHATHOM MPSIMOIi.
BuISIBJASITH CXOACTBA M pa3jinyms [IPaBul apu(pMETUUECKUX IEUCTBUN ¢ HaTypalbHBIMU YUCIIAMU U I€CATUYHBIMU JPOOSIMHU,
IIOCJIE COBMECTHOI'O aHAJIA3A.
BbInoaHATL apudMeTHUecKue AEHUCTBHS € ACCATUYHBIMH ApOOSMHU; BBINOJHATH NPHUKHAKY M OLEHKY pe3yibTaTa
BBIYMCIICHH.
I[IpumeHaTH cBolicTBa apu()METHUECKUX ACUCTBUH U1l pallMOHATIN3ALMH BBIYMCICHUH.
[IpuMeHSTH MPABUJIO0 OKPYTJIEHUsI JCCATUUHBIX IpoOeii, TP HEOOXOUMOCTH C BU3yaIbHOM OMOPOI.
IIpoBoauTH MccAeI0BAHUS CBOWCTB JECATUYHBIX JIPOOE, ONUPasCh HA YUCIOBBIE HIKCIIEPUMEHTHI (B TOM YHUCIIE C TIOMOIIBIO
KOMITBIOTEPA).
Pacno3HaBaTh UCTHHHBIE U JIOXKHBIE BBICKAa3blBaHUS O JApOOSX, MPUBOAUTH TPUMeEPbI U KOHTPIPUMEDPHI, CTPOUTH
BBICKA3bIBAHMS Y OTPULIAHUS BBICKA3bIBAaHUI.
Pemartp npocreiiniye TeKCTOBBIE 33Jjauu, coJeprKalliue ApoOHbIe TaHHbIE, U Ha *HaxOXIEHUE YaCTH LEJIOT0 U LEJIOro M0 €ro
4acTU™; BBISIBJSTH UX CXO/ACTBA U Pa3ainyvus.
MopneaupoBaTh X0 pELICHHs 3aJaud C MOMOIIbI0 PUCYHKA, CXeMbl, TaOnauubl. Pa3dmparh pasiuyHble pelIeHHs, 3alUCH
pelIeHuI TEKCTOBBIX 3a4a4.
OnepupoBaTthb IPOOHBIMH YKHCIAMH B PEATBHBIX )KU3HEHHbBIX CUTYalUsX.
C nomMoumbI0 Nesarora Ol eHUBATh IOTY4YEHHBIN PE3YIbTAT, 0CYIECTBIATH CAMOKOHTPOJIb, IPOBEPSSA OTBET HA COOTBETCTBUE
YCIIOBHIO, HAXOUTD OLIMOKU.
3HAKOMHUTBCS C HCTOPUEH pa3BUTHs aprU(PMETUKU
Harasignas PacnozHaBaTh Ha YepTe:kax, pUCYHKAX, B OKPYKAIOIIeM MHpPe MPSIMOYTOJbHBIN Napajiesenunes, Ky0, MHOTOIpaHHHUKH,
reoMeTpusi. ONMCBIBATH, HCIIOJIb3Y 5l TEPMUHOJIOTHIO, OCHUBATH JTMHECHHBIC Pa3MEpBI.

Tena u purypsi
B IPOCTPAHCTBE

IpuBoAUTHL NpUMEPbI OOBEKTOB PEATBHOTO MHUpA, UMEIOIIUX (OPMY MHOTOIPAHHUKA, MPSMOYTOJILHOTO Tapauleenuresaa,
KyoOa.

H300pazkarh KyO Ha KJIeTyaToil Oymare.

HccaenoBarh cBoiicTBa Ky0a, IpSMOYTOJIBHOTO TapauIeIIeHIe1a, MHOTOTPAHHUKOB, UCTIONB3Ysl MOJICNHU ITPHU HEOOXOIUMOCTH
C HAIIPABJIAIOLIEH TOMOIIBIO.

Pacno3naBath pa3BEpTKH KyOa 1 mapanenenunena. MoaeaupoBaTh KyO U mapajuiesienume u3 OyMard ¥ IpoYux MaTeprasioB,




o oOpasiry.

HaxoauTh HU3MEpEeHUs, BLIYMCIATH IUIONIAb MOBEPXHOCTH; 00bEM Kyba, MPSMOYTOJIBHOTO Mapajjie/ieueaa ¢ Omopoi Ha
aNTOPUTM Y4eOHBIX JACHCTBHIL; MCCIEA0BATH 3aBUCHMOCTh 00BEMa KyOa OT ITTUHBI ero pedpa.

Hab6J1r01aTh ¥ MPOBOAMTH AHAJOTHH MEXY TIOHSITHSMH TUIOIIAIN U 00bEMA, TIEPUMETPA | TIONIA 1 TIOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS O MHOTOTPaHHHKAX, MPUBOAUTH MPUMEPbI U KOHTpHpUMEpHI. Pemarn
3a/1a4 i U3 PeaJbHOM KU3HHU.

IloBTOpPEHHE
1 00001IeHUE

BuluncasaTh 3HaYCHUS BBIpAKCHHUH, COIEPIKAIMX HATypalbHBIC YHCIIa, OOBIKHOBEHHBIC U JCCATUYHBIC IPOOH, BBITOTHAITH
npeoOpa3oBaHus YUCEN TPU HEOOXOUMOCTH C HAMPABIISIONIEH MTOMOIIIBIO.

Bui6upaTh cnocod cpaBHEHUS YKCENl, BEIYMCICHUN, MPUMEHSITh CBOHCTBA apu(MeTHUECKUX EHCTBUM AJI paloHaIu3aluu
BBIYKCIICHHI.

OcyuiecTBASITH CAMOKOHTPOJIb BBIOJIHAEMBIX JCHCTBUN U CAMOIIPOBEPKY PE3YJIBTATA BHIYUCICHUM.

Pematp npocreiimue 3a5a4yM U3 pEAJbHON KU3HU, NPUMEHATh MaTeMATH4YeCKHe 3HAHUMA U1 PELICHUA 3a1ad U3 JAPYrux
y4eOHBIX MPEIMETOB.

Pemartp nmpocreiimme 3a1a4u pa3sHbIMHM CIIOCO0aMM, CPABHUBATh CNOCO0BI PCLICHMS 3a1a4l, BBIOMPATh PALMOHAIbLHBIN
c1ocoo.

6 KJacce

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

OcHOBHBIE BU/IbI 1€SITEJILHOCTH 00y4aI0IIMXCH

HarypanbHble
yHucaa

Beimonuars apudgMernyeckue AelCTBUSI C MHOIO3HAYHBIMH HATypaJbHBIMU YHCIAMH, HAXOAUTh 3HAYEHUS] YHCIIOBBIX
BBIpa)XEHUI CO CKOOKamMH U 6€3 CKOOOK; BBIMMCJISATH 3HAYEHHUsI BEIPAXKEHU, COEPKALINX CTEIICHH.

BbInoHATH NPUKUIKY U OLEHKY 3HAYEHHUI YHUCIOBBIX BBIPAKEHUH, IPUMEHATHh NPUEMBbI IPOBEPKH PE3YJIbTATA.
Hcrnonb3oBaTh INpHU  BBIUKUCICHUAX MEPeMECTUTE]bHOe U Co4YeTaTeJbHOE CBOWCTBA CJIOKEHHUSI W YMHOKEHHUS,
*pacnpeaeuTebHOE CBOICTBO YMHOXKEHHSI OTHOCUTEIbHO CJI0KEeHU ™, CBOIiCTBA apu(MeTHYECKHX TeHCTBHIA.
HccnenoBath YMCI0BBIE 3aKOHOMEPHOCTH, IPOBOAUTD YUCIOBBIE SKCIIEPUMEHTHI.

@opMyJIMPOBATH OMpeaeieHUusl JEIUTENs] U KpaTHOro, HAaMOOJIBIIEro OOLIero JeaUTeNss U HauMEHBIIEro OOILIero KpaTHOro,
MPOCTOTO M COCTABHOT'O YHCEI; UCTIOIB30BaTh 3TU MOHATHUS NP PEIICHUU 337ad (IPU HEOOXOJUMOCTH C OMOPON Ha alTOPHUTM
MpaBuiIa).




[IpuMeHSITH AJATOPUTMBI BEIUMCIICHUS HAMOOJIBIIIEr0 O0IIETO eINTENs U HAMMEHBIIEro 00IIero KPaTHOTO ABYX YUCE, aITOPUTM
Pa3IO0KEHUs YHCia Ha MPOCThIE MHOXKUTEIH.

HccaenoBarhb cBoiicTBa JEIMMOCTH CYMMBI U IPOU3BEICHNUS YHCEIl C ONIOPOM HA BOIPOCHBIH IIAH.

IIpuBoaAMTHL MpUMePBI YHUCEII C 3aJaHHBIMU CBOMCTBAMHY, PACIIO3HABATH BEPHbIE M HEBePHbIe YTBEPKICHHS O CBOMCTBAX YHCEII,
ONMpPOBEPraTh HEBEPHBIE YTBEPAKICHUS C IOMOIIbIO KOHTPIPUMEPOB.

KoncTpynpoBath MaTeMaTHuyecKHe NMPeII0KEHUs C TTIOMOIIBIO CBA30K «H», «HUIN», «ECIH..., TO...» 0 00pas3Iy.

Pematp TEKCTOBBIE 3aJaud, BKIIOYAIONIME TOHATHS JAETMMOCTH, apu(pPMETHUYECKUM CIocoOOM, HMCIONB30BaTh mepedop Bcex
BO3MOYHBIX BAPUAHTOB C OMOPOI HA BOMPOCHBIN IIJIaH.

MoaeaupoBaTh X0/ pEIICHUS 33Ja4M C IOMOIIbIO PUCYHKA, CXEMBI, TAOJIUIIBI.

ITpuBoaNTH, pa3dbupaTh, OLIEHUBATH pa3HYHbIEe PellleHHs, 3ANTUCH PellleHHii TeKCTOBBIX 3a/1a4 C HANPABIIAIOLIEH TOMOIIBIO.
Kputnuecku OLieHMBATh MOJMYy4YeHHBIH Pe3yJbTaT, HAXOAUTh OIIHOKH, OCYLIEeCTBIAThL CAMOKOHTPOJIb, IPOBEPsisi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harnsignas Pacno3HaBaTh Ha 4epTexax, PUCYHKaxX CIy4au B3aMMHOTO PACIIOIIOKEHHUS JABYX MPSIMbIX.
reoMeTpusl. M3006pakaTh ¢ MOMOIIbLI0 YePTEKHBIX HHCTPYMEHTOB KIICTYaTO OyMmare JiBe IepeceKaroliecs npsiMble, JBe NapaulieIbHbIC
Ipsimble Ha HpsIMBIE, CTPOUTH MIPSAMYIO, IEPIIEHANKYISAPHYIO TaHHOM.
MJIOCKOCTH IpuBoAKTHL NPUMeEPHI APALICTHHOCTH U TEPIICHANKYISIPHOCTH PSMBIX B TIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYrOJbHUKAX NEPHEHIVKYISIPHBIE M MapajUlejbHble CTOPOHBL M300pazkaTh MHOTOYTOJBHUKH C
napajuiesIbHbIMU, NEPIEHIUKYIIPHBIMUA CTOPOHAMH 110 00pasily.
HaxoauTh paccTosHue MEXIY JBYMS TOYKaMH, OT TOYKH 10 IPSMOH, JUTMHY ITyTH HA KBaJIPATHON CETKE, B TOM YHCJIE UCTIONb3Ys
U POBBIE PECYPCHI.
Jpodn CpaBHUBATH M YHOPSI0YNBATH APOOH, BBIOHPATH CIIOCO0 CPaBHEHUS APOOCH.

IIpencraBasith JecATHUHBIE ApoOU B BUAE OOBIKHOBEHHBIX Ip0o0eil M OOBIKHOBEHHbIE B BHJE JIECATUYHBIX, HCIOJb30BATh
IKBUBAJICHTHBIE MPeICTaBJIeHH IPOOHBIX YHCET PU MX CPABHEHUH, IPH BBIYUCICHHUAX (TIPH HEOOXOTUMOCTH C HAITPABIISIOIICH
MTOMOIIIBIO).

Hcnonb30BaTh IECATUYHBIE TIPOOU TIPU MPeoOpa30BaHUU BEIMYUH B METPUIECKON CUCTEME MEp.

BoInoaHATH apudgMeTnyecKue AeiicTBUs ¢ OOBIKHOBEHHBIMU U AECATUYHBIMU APOOSIMU.

BoIuncisiTh 3HaUCHUST BBIPAKCHHIM, COJIEPKAIIUX OOBIKHOBEHHBIC U JICCSITHYHBIC JPOOH, BHITIOTHATH MPeoOpa3oBaHus IpoOeH,
BBIOHPATH CIOCO0, MPUMEHATH CBOMCTBA apu(METHUECKUX JCHCTBHI ISl palliOHATN3AIUN BBIYMCICHUH.

CocTaBJsiTh OTHOIIEHHS U IPONOPLIUH, HAXOAUTH OTHOLLICHUE BEJIMYMUH, JI€IUTh BEIMYUHY B TAHHOM OTHOLIECHUH.

HaxoauTh SKCNEPUMEHTAJBLHBIM MYTEéM OTHOIIEHUE [UJIMHBI OKPY)KHOCTH K €€ auamerpy (mpu HEOOXOAMMOCTH C
HaIpPaBJIAIOIIEH TOMOIIBIO).

Haxoauth Maciitab niaHa, KapThl U BEIYUCISTh PACCTOSHUS, UCTIOIB3YS MaclITal ¢ OMOpoi Ha aNTrOpPUTM Y4eOHBIX TEHCTBUI.




OOBSICHSATBH, UTO TAKOE MPOLIEHT, YIOTPEOIATH 000POTHI PEUH CO CIOBOM «IIPOLEHT». BhIpazkaTh MPOLIEHTH B Jp0oOSX U ApoOH B
MPONCHTAX, OTHOMICHUEC ABYX BCIIMYHWH B ITPOLICHTAX.

BbIuucasiTe NPOLIEHT OT YKCIIA U YUCIIO TIO €r0 MPOLEHTY.

OxpyrasaTh JpodU U IPOLEHTHI, HAXOAUTh IPUOIMKEHUS YHCET TP HEOOXOJUMOCTH C UCIIOJIb30BAHUEM BHU3YaIbHOMN OIMOPHI.
PemaTh 3aa4un Ha 4acTH, TPOICHTHI, IPOMOPIIUU, Ha HAXOXKIEHHE IPOOH (IIPOIEHTA) OT BEJIMYMHBI ¥ BEJTUYUHBI 10 €€ Ipodu
(mpoueHty), apoOu (MpoleHTa), KOTOPBIM COCTaBisieT OAHA BeIWMYMHA OT Jpyroil. IlpuBoAMTH, pa3éoupaTh, OIEHHBATH
Pa3INYHBIC PCIICHUA, 3alIMCH peIJ_ICHI/Iﬁ TCKCTOBLIX 3aJla4 IIPpU HGOGXOHI/IMOCTI/I C Hanpaanﬂomeﬁ IIOMOIIBIO.

N3Baexkath uHpopManM0 U3 TaOIMIl M AUarpamMMm, HHTEPIPETUPOBATh TAaOJMUYHBIE JaHHBIE, ONPEAENsATh HauOoJbllIee U
HAaUMCHBIICC U3 NPCACTABIICHHBIX JTaHHBIX.

Harasanasn
reoMeTpusi.
CummMmerpus

Pacno3HaBaTh Ha uepTexax M M300paKEHHUSX, 300paxkaTh OT PYKH, CTPOUTH C IOMOIIBI0 HHCTPYMEHTOB GUrypy (OTpe3OK,
JIOMaHYI0, TPEYT OJIbHUK, IPSIMOYTOJIbHUK, OKPY>KHOCTD), CAMMETPUYHYIO JAaHHOM OTHOCUTEIIHLHO MPSMOM, TOUKH C HApaBJISIOLIei
IIOMOUIBIO.

HaxoauTh npuMepbl CHMMETPUH B OKPY>KaOILIEM MUDE.

MoneaupoBats U3 Oymaru 1Be (UIypbl, CHUMMETPUYHBIE OTHOCUTEIHHO MPSIMOH; KOHCTPYHPOBATH TI'€OMETPUYECKHE
KOH(UTypaliH, UCTIONb3Ys CBOICTBO CHMMETPHUH, B TOM YHUCJIE C TOMOUIbIO IU(POBBIX PECYPCOB C OMOPOI HA AITOPUTM YUEOHBIX
JIeUCTBUIA.

Bripaxenus
¢ OykBamMu

Hcnoan3oBaTh OYKBBI 1 0003HAUEHUSI YHCEIT, IPU 3aITMCH MaTEMaTHYECKUX YTBEP)KACHH, COCTABIATh OYKBEHHBIE BHIPAKECHHUS
10 YCJIOBHIO 3aJ]a4H.

HccaenoBaTh HECTIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH, HCIIOJIB30BATh OYKBBI JUIS UX 3AIMUCH.

BoIuHcaAThL YHCIOBOE 3HAUYCHHE OYKBEHHOT'O BBIPOKCHHS TPU 3aJaHHBIX 3HAYCHUSX OYKB C OMOPOW HAa QJITOPUTM YYCOHBIX
JeUCTBUIA.

3anuceiBaTh GOPMYJIbI: IEPUMETPA U IJIOLIAAN NIPSIMOYTOJIBHUKA, KBaJpaTa; JJIUHbI OKPYKHOCTH, TUIOLIAJAN KPYra; BHINOJHATH
BBIYHCJEHHsI TI0 3TUM GopMyIam.

CocraBiasitb GopMyJibl, BEIPAKAIOIINE 3aBUCUMOCTH MEKIY BEJIMYUHAMM: CKOPOCTh, BPEMS, PACCTOSHME; LIEHA, KOJIWYECTBO,
CTOMMOCTb; POU3BOIUTEIHHOCTD, BpeMsi, 00BEM paOdOThI; BHIOJIHATH BEIYUCICHUS 110 3TUM (OPMYIIaM.

HaxoauTh HEM3BECTHBI KOMIIOHEHT aprU(METHUYECKOTO ICHCTBHSI.

Harasanas
reoMeTpus.
Durypni

HA IUVIOCKOCTH

N300pakaTh Ha HEIMHOBAHHOW M KieT4aTON Oymare C MCIOJIb30BAaHHEM YEPTEKHBIX MHCTPYMEHTOB YETHIPEXYTOJIBHUKU C
3aJaHHBIMH CBOMCTBaMH: C TMapajUIeIbHbIMM, MEPHEHAUKYISIPHBIMM, pPaBHBIMM CTOpPOHaMH, MpPSAMBIMM YrjdaMd H Jp.,
paBHOOEIpeHHBIN TpeyroibHUK. [IpeanaraTs U 00CyKIaTh CNOCOObI, AJITOPUTMBbI IOCTPOCHUS.

HcciienoBarh, UCTIONB3YS SKCIIEPUMEHT, HAOIOICHHE, MOJCINPOBAaHUE, CBOMCTBA MPSIMOYrOJbHHUKA, KBajapaTa, pa30OuBaTh Ha
TPEYrOJIbHUKYU C ONIOPOM Ha BOIPOCHBIM IUIAH.




O00CHOBBIBATh, ONPOBEPraTh C IOMOIIBIO KOHTPIPUMEPOB YTBEPKACHHUS O NPSMOYrOJbHUKE, KBaJgpaTe, pacno3HaBaTh
BEPHBIE U HEBEPHBIE YTBEPIKICHHUS.

H3MepsATH M CTPOUTH C IOMOILBIO TPAHCIIOPTUPA YIUIBI, B TOM YHUCJIE B MHOI'OYIOJIBHUKE, CPABHUBAThH YIJIbI; PACIO3HABATH
OCTpBIE, IIPSAMBIE, TYIIbIE, PA3BEPHYTHIC YIJIBL.

Pacno3naBaTh, W300pakaTh OCTPOYTOJbHBIH, MPSIMOYTIOJbHBIM, TYMOYTOJNbHBIA, paBHOOEAPEHHBIN, pPaBHOCTOPOHHHN
TPEYTrOJIbHUKH (TIPH HEOOXOIMMOCTH C UCTIOJIb30BAaHUEM BU3YaJIbHOM OIIOPHI).

BuIuncasiTe IEpUMETP MHOTOYTOJIbHHKA, TUIOIIAh MHOTOYTOJbHUKA pa30MEeHHEeM Ha MPSIMOYTOJbHUKH, Ha paBHBIE (UTYpH,
UCIIOJIb30BaTh METPUUECKUE €JUHUILIBI N3MEPEHNUS JJINHBI U TUIOIIAAH C ONOPOH Ha aJrOpUTM y4eOHBIX AEHCTBUIL.
Hcnoab3oBaTh NMpUOIMKEHHOE W3MEpPeHHMe [UIMH M IUIONIAJed Ha KiIeT4aTro Oymare, mMpHONMKEHHOE WU3MEPEHHUE UIMHBI
OKPY>KHOCTH, IJIOLIaJH Kpyra.

THonoxxuTEILHBIEC U

HpHBO}II/ITL NnpuMePpbI UCITI0JIB30BAHUA B peaJ'II)HOI\/'I KHU3HU ITOJIOKHUTCIBHBIX U OTPUIATCIIBHBIX YHUCCII.

oTpHLATe/IbHbIE H300paxaTth LieNble YKCIIA, TI0JI0KUTEIIBHBIE U OTPULIATEIIBHBIC YHCIIA TOUKAMH HA YHUCIIOBOU IIPSIMOM, HCMOJIb30BAThH YUCIIOBYIO
yHuciaa IPSIMYIO JUIsl CPAaBHEHUS YHCE.
I[IpuMeHsATH NpaBUJIa CPABHEHUS, YIIOPSIAOYMBATH LEJIbIE YUCIIA; *HAXOAUTH MOIYJIb YUCIIa™.
®opMyJIMPOBATH NMPABUJIA BBIYUCICHUS C IOJIOXKUTEIBHBIMA U OTPULIATEIbHBIMUA YUCIIAMH, HAXOAUTHh 3HAYEHHMS YHMCIIOBBIX
BBIPAKECHU, coaepaKamx JEUCTBHUS
C MOJIO’KUTENIBbHBIMU U OTPULIATEIIBHBIMU YUCIAMU IIPU HEOOXOIMMOCTH € ONOPOH Ha aJIrOPUTM NpaBHIa.
[IpuMeHATH CBOMCTBA CII0KEHUS M YMHOXKEHUS JUJIs IPeoOpa30BaHMs CyMM M TPOU3BEICHHN.
IIpeacrasiienue OO0BbACHATH M WITKCTPUPOBATH MOHATHE NIPIMOYTOJIBHOW CUCTEMBI KOOPAUHAT Ha IUIOCKOCTH, UCIIOIb30BaTh TEPMUHOJIOTHIO;
AAHHBIX CTPOMTH HAa KOOPAMHATHOHN MJIOCKOCTH TOYKHU U (PUTYPHI 110 3aJlaHHBIM KOOPJUHATAM, HAXOAMTH KOOPIMHATHI TOUEK.
Yurarh cTon0yvaTele 51 KpyroBbI€ arpaMMBbl;
HHTEPNPETHPOBATH JaHHBIE; CTPOUTH CTOI0YATHIE JUATPAMMBI.
Hcnoan3oBaTh HH(pOPMAIUIO, TPEACTABICHHYIO B Ta0iMIAX, HAa JUarpaMMax JUisd pEIIeHUs TEKCTOBBIX 3aJad U 3aaad U3
peaIbHOM JKU3HH.
Harusignas PacnozHaBath Ha 4eprexax, pUCYHKax, ONMUCBIBATH IUPAMHUAY, IPU3MY, LWIMHIP, KOHYC, 1Iap, M300paxaTb UX OT PYKH,
reoMerpus. MOIeJTUPOBaTh W3 Oymaru, IUIaCTUJIMHA, TMPOBOJOKKA W Jp. C Hampamisgmomeil nomomuisio. [IpuBoanTh nmpuMepbl 00HEKTOB
Durypsl OKpY’KaloIIero MUpa, UMEIOLINX (POPMbI HA3BAHHBIX TEJ.

B NMPOCTPAHCTBE

Hcnonb30BaTh TEPMUHOJIOTMIO: BEPILKHA, peOpo, TpaHb, OCHOBAHUE, BBICOTA, PaINYC U JUAMETP, pa3BEPTKA.

N3yuarh, UCTIONB3Yys IKCIEPUMEHT, HAOMIOACHHE, U3MEPEHHE, MOJICIMPOBAHUE, B TOM YHCJE KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOICTBA HAa3BaHHbBIX TEJI, BHISIBJISITH CXOJACTBA U PA3JIMYUs: MEXAY UPaAMHUI0N U IPU3MON; MEXKIY LUIMHAPOM, KOHYCOM U
[IapOM.




Pacno3znaBaTth pa3BEPTKU Napajvienenunenia, Kyoa, mpusmbl, MUPaMHUIbl, KOHyCa, HWIMHAPA; KOHCTPYHPOBATH JaHHbIEC TeJa U3
pa3BEPTOK, CO3/1aBaTh MX MOJICIH C HAIIPABIISAIOMIEH TIOMOIIIBIO.

Co3xaBaTh MOJIeJIM MIPOCTPAHCTBEHHBIX (puryp (M3 Oymaru, mpoBOJOKH, IUIACTHIIMHA U Jp.) C OMOPOH Ha alTOPUTM Y4EOHBIX
JIEVCTBUM.

H3mepsaTs HA MoeIsAX: [UTMHBI pEOEp MHOTOTPAaHHUKOB, JUAMETp IIapa.

Borunciasite mo gopmyiiam: o0bEM MPSIMOYroJIbHOTO Mapaliienenuneaa, Kyda; MCroib30BaTh €IUHULBI U3MEpeHUs: 00bEMa;
BBIYHCJIATH 00BEMBI T€JI, COCTABICHHBIX M3 KYOOB, MapaJuIeIeNUIe/IOB; pelaTh 3aJa4i C PeajJbHbBIMU JaHHBIMU C ONOPON Ha
CIIPaBOYHYIO HH(OPMAITHIO.

IToBTOpEHHUE,
00001EeHne,
cHCTeMaTH3auus

BbluucaaTh 3HA4YCHMs BBIPAXKECHUM, COJACPXKAIIMX HATYPAJIbHBIC, LEJbIE, IIOJOKUTEIbHbIE W OTPULATEIbHBIE 4YHUCIIA,
OOBIKHOBEHHBIE U JICCSITUYHBIE IPOOH, BBIOJIHATH MPEOOPAa30BAHUS YUCEI U BBIPAKEHUH MTPU HEOOXOAMMOCTH C HANpPaBIIAIOLICH
MIOMOUIBIO.

BbiOupaTs cnocod cpaBHEHMs YKCEIl, BHIYUCICHUN, MPUMEHATh CBOMCTBA apu(MeTHUECKUX NEHCTBUHA AJIS pallMOHAIN3ALUN
BBIYHCIICHUM.

PemaTs mpocreiimue 3a5a4M U3 PEaJbHON XKU3HU, NPHUMEHATh MATeMaTH4YeCKHe 3HAHMSA [l PELICHMs 3a1a4 U3 JPYTHUX
IIPEIMETOB.

PemaTs npocreiimue 3aga4u pa3HbIMH CIIOCO0AMH.

OcyecTBISTh CAMOKOHTPOJIb BBINOIHAEMBIX IEUCTBUN U CAMOIIPOBEPKY PE3YJIbTAaTa BEIYMCICHHN.

OnucaHue OCHOBHBIX BH/I0B JI€ATEJIbHOCTH 00yYAOIIMXCH NMPU U3YYEeHUH Pa3/iesioB Y4eOHOro nmpeamera «Ajaredopa»
aJJaNITHPOBAHHOI OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOT0 001Iero 00pa30BaHus 00y4AKOIIMXCH €
3aJ1eP:KKOM MCUXUYECKOT0 Pa3BUTHS
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HasBanmne

OcHoBHbBIE BHU/BI 1€ATCJIBHOCTH oﬁyqamumxca




pa3aeJia (TemMbl)
Kypca

Yucaau
BBIYHCJIEHHS.
PanuonaabHbIe
1 (W) £

CucTeMaTH3UpoOBaThH U 000ramiaTh 3HAHUS 00 OOBIKHOBEHHBIX U IECTUYHBIX JPOOSX.

CpaBHHBaThL W YNOPSIIOYHBATH JAPOOHM, NPeoOpa3oBbIBasg IMPH HEOOXOAMMOCTH JAECATUYHBIE IpoOHW B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B JIECATUYHBIC, B YACTHOCTH B OECKOHEUYHYIO IECATHYHYIO APOOb.

[IpuMeHsAiTH pa3HOO0OpPa3Hble CHOCOObI M NPUEMBbI BbLIYUCICHUS 3HAYEHMH JAPOOHBLIX BBIPAKEHUN, COIAEPKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIC POOU: 3aMEHITh MPHU HEOOXOAMMOCTU JECATUYHYIO TPOOh OOBIKHOBEHHOW M OOBIKHOBEHHYIO
JECSITUYHOM, IPUBOIUTH BBIpaXKeHUE K popme, Hanbosee yJo0HOH! JIIsl BBIYMCIIEHUH, TpeoOpa30BhIBATh APOOHBIE BHIPAXKEHUS HA
YMHOXKE€HUE U JEeJeHHE JECATUYHBIX JApo0ed K AEUCTBUAM C LEJIbIMH 4YHMCIaMU (NP HEOOXOAMMOCTU C HaIpaBIIstoIen
TTOMOIIIBIO).

I[IpuBoauTHL 4YKMcI0Bble U OyKBeHHbIE NMPUMeEPHI CTENEHU C HAaTypalbHBIM II0Ka3aTeseM, OOBSCHSS 3HAYEHUS OCHOBAHMS

CTEITICHHN U TIOKA3aTeNsl CTEIICHH, HAXONTh 3HAYCHHS CTEeNeHel Buaa @' (a — mo6oe PalHoHANEHOE YHCIIO0, N — HATYPAIbHOE
YHCII0) C OTIOPOM Ha CIIPaBOYHYIO UH(OPMAIIHIO.

[loHMMaTh ¢MBICJ 3amUCH OOJBIIUX YHCEJ ¢ MOMOIIBLIO JeCSITHYHBIX Ipodeii U creneHeil ynciaa 10, npuMeHITh UX B

peaIbHBIX CHTYAIHSsIX.

IpuMeHSITH IPU3HAKH JETUMOCTH, PA3JIOKEHHSI HA MHOXKHUTEJN HATYPATbHBIX YHCEIL.

Pematp nmpocTeiinmme 3aa4un Ha YaCTH, IPOIEHTHI, IPOMOPLIUH, HA HAX0XKIEHHE JpoOu (MPOLIeHTa) OT BEIMYMHBI U BETUYNHBI
no €€ npoOu (MpoLEeHTy), Apodu (IpoleHTa), KOTOPbIA COCTaBiIseT OJHAa BelduuuHa OT Apyroi. IlpuBoauTh, pa3oupatsb,
OIEHHBATH PA3JIUYHbIC PEIICHHUS, 3aMMCH PEIICHU TeKCTOBBIX 3a/1a4.

PacnosHaBaTh M O00BSCHATHL, ONMHPAsCh Ha ONPEACICHUS, MPSIMO NPOMOPIHUOHAIBHBIE W OOpAaTHO MPOTOPIHOHATIHHBIC
3aBHCUMOCTH MEX/1y BEJIMUYMHAMH; NMPUBOAUTH MPUMEPHI ITHX 3aBUCHUMOCTEH M3 PEANTbHOTO MHUpPA, U3 JIPYTUX Y4eOHBIX
PEIMETOB.

Pemarp mnpocTeiiliue mNpPaKTHKO-OPUEHTHPOBAHHBIE 3aJa4d  HAa JApo0H, TMPOLEHTHI, MNPAMYI U OOpPATHYIO

NMPONOPUHOHAIBLHOCTH, MPOMOPIIHH.

Aaredpanueckue
BBbIPa’KeHUsl

OgiaeTs HAa 6230BOM YPOBHeE aJireOpanuyecKkoil TEPMUHOJIOTHEN 1 CUMBOJIMKOM, MPUMEHSATH €€ B IPOIIecCEe OCBOCHUS y4eOHOr 0
MaTepuana.

HaxoauTth 3HaueHNs OYKBEHHbBIX BBIPAKEHUHN MPU 3aJaHHBIX 3HAYEHHUSIX OYKB; BBIIIOJIHATH BRIYUCICHUS 10 POpMYysIaMm.
BoInosHATH Ipeo0pa30BaHus LIEJI0r0 BIPAKEHHUS B MHOTOWIEH MPUBEICHUEM MTOIOOHBIX CIaraeMbIX, paCKphITHEM CKOOOK.
BbInoHATL YMHOXKEHHE OJIHOYJICHA Ha MHOTOWIEH U MHOTOYWIEHAa HA MHOTOYIEH, MPUMEHATHh (OpMyJibl KBaJpaTa CyMMBbI U
KBaJpara pa3HOCTH C OMOPOI Ha CIIPaBOYHYIO HH(POPMALHIO.

OcymecTBASTh Pa3I0KEHHE MHOTOYJICHOB HAa MHOXKUTENINM MYTEM BBIHECEHUS 32 CKOOKM OOIIETr0 MHOXKUTENS, MPUMEHEHHUS
(bopMyIBl pa3HOCTH KBAAPATOB, POPMYII COKPAIIEHHOTO YMHOKEHHSI C OTIOPOH Ha CIIPaBOYHYIO HH(OPMAITHIO.




I[pumensiTh NpeoOpa3oBaHUe MHOTOWICHOB JUISI PELISHUS pa3IMYHbIX 33/1a4 U3 MAaTEMaTHKH, CMEXKHBIX MPEJMETOB, U3 PeaIbHOM
MIPAKTHUKHU.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHA MAaTEMATUKH.

YpaBHeHus
U HepaBeHCTBA

Pematp nuHENHOE ypaBHEHHE C OJHOW IEPEMEHHOM, MPUMEHA MPABHUJIA [1IEPEX01a OT UCXOAHOI'0 YPAaBHEHMSI K PABHOCUIIBHOMY
emy Ooutee npoctoro Buaa. [IpoBepsATh, SBISETCS I KOHKPETHOE YHCIIO KOPHEM YPaBHEHHUS.

IMoa6upaTh NpuMepbI Nap YKUCEI, SBISIIOIINUXCS PELIEHUEM JIMHEHHOTO YPaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTpouth B KOOPAWHATHOW IUIOCKOCTH TIpaUK JMHEHHOTO YpaBHEHHUS C JBYMS IEPEMEHHBIMH (IIpU HEOOXOJUMOCTU C
HCTOJIb30BAaHUEM CMBICIIOBOI OIIOPHI); MOJIB3YSICh IPa)KOM, IPUBOAUTH MPUMeEPHI PELICHHS YPaBHEHHUS.

HaxoauTth pemeHue cCTEMbI IBYX JIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMH C OTIOPO Ha aJlTOPUTM YUeOHBIX JIeHCTBUH.
CocTaBJsiTh M pemiaTh YPaBHEHHME WIM CUCTEMY YPAaBHEHMH IO YCIOBHMIO 3aJauyM, MHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a]1a4 MMOJYyYECHHBIA PE3yJIbTaT C OMOPOM Ha BOMPOCHBIN ILJIaH.

Koopannartsl
U rpaduxu.
DyHKUUH

N300paxkaTh Ha KOOPIWHATHOW NPSIMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM, JIY4H, OTPE3KH, MHTEPBAJbI;
3aIlMCBIBAaTh X Ha AJIreOpanyeckoM si3bIKe.

OTMeuaTh B KOOPAMHATHON MJIOCKOCTH TOYKHU IO 33JaHHBIM KOOpJIMHATaM; CTPOUThH I'PaUKU HECIOXKHBIX 3aBUCHUMOCTEH,
3aJJaHHBIX (POPMYJIaMH, B TOM YHCJIE C TOMOIIBIO IIU(PPOBHIX JTabOpaTOPU.

I[IpuMeHSITh, U3y4YaTh MPEUMYIIECTBA, HHTEPNPETHPOBATH T'paduyecKuil Crocod MpeICcTaBiIeHHs U aHalu3a pa3Hoo0pa3HOM
KU3HEHHOM HH(pOpMAIHH.

OcBauBaTh Ha 6a30BOM ypOBHE MOHATHE (PYHKIINHU, OBJIAJIeBaTh (PYHKIIMOHATBHON TEPMUHOJIOTHEN.

Pacno3naBathb nmHelHY0 QyHKIMIO Y = KX + D, omuchiBaTh €€ CBOWCTBA B 3aBHCHMOCTH OT 3HaueHHUH Kod(ppuuneHToB K u b
(ip1 HEOOXOUMOCTH C OTIOPOW Ha AJTOPUTM MPABUJIIA).

Crpouts rpaduku JuHeHON QyHKmu, pyHKIun Yy = kx + b

Hcnoab3oBaTh HH(POBbIE pecypehl AJIs IOCTPOCHUS TpapUKOB (PYHKIUN U U3YYEHUS UX CBOMCTB.

[TpuBOANTH MPUMEPHI JIMHEHHBIX 3aBUCUMOCTEH B peasibHBIX MPOIIECCaX U SBICHUSX.

IToBTOpEHME
U 00001IeHUE

BoioupaTh, NPUMEHATH CHOCOOBI CPABHEHUS YHMCEN, BBIYMCICHHM, MPeoOpa3oBaHUN BBIPAKECHUMN, PELICHUS YpaBHEHUH IPH
HEOO0XOAMMOCTHU C HAIPaBJISIOIIEH TOMOLIBIO.

OcyliecTBIASTh CAMOKOHTPOJIb BBINOJHSAEMBIX JEHCTBUN M CaMOIIPOBEPKY pe3yjbTaTa BBIUMCIEHHH, NpeoOpa3oBaHuUM,
MOCTPOEHU.

PemaTs mpocrteiimme 3aJa4u U3 peaabHON JKU3HU, NPUMEHSITh MaTeMaTH4YeCKHe 3HAHHUS U1 PEUICHMs 3a1a4 U3 IPYrux
IIPEIMETOB.

PemaTs npocreiiiye TeKCTOBbIE 3aa4H, CPABHUBATh, BBIOUPATH CNIOCO0OBI PELICHUS 3a1a4U.
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HaszBanue
pa3aeJia (TemMbl) OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4aKOIIUXCS
Kypca

Yucaa u @opMyJIMPOBATH ONpeaeeHne KBAIPAaTHOTO KOPHS M3 YMCia, apuMETHUECKOTr0 KBaJAPATHOTO KOPHS MPU HEOOXOAMMOCTH C

BbIYHCJICHUS. BHU3YaJIbHOM ONOPOH.

KBaaparnsbie IpuMeHSITH ONIEPALINIO U3BJICUEHUS KBAPATHOTO KOPHS U3 YKCIIA, MCMOJb3Ysl IPU HEOOXOIUMOCTH KAJBKYJISITOP.

KOPHU OueHuBaTh KBaJIpaTHHIC KOPHU IETBIMHU YHNCIAMU U ACCATUYHBIMU JIPOOSIMHU.
CpaBHHMBATB M YIOPSI0YMBATH PALIMOHAIIBHBIE U UPPALIMOHAIBHBIE YNCIIA, 3aIIUCAHHBIE C TOMOIIBIO KBaJAPAaTHBIX KOPHEW NpHU
HEO0OXOUMOCTH C HAMPABIIAIONICH MTOMOIIIBIO.
HccaenoBaTh ypaBHEHHE X2 = @, HaXOAWTh TOYHBIC U MPUOIKEHHBIE KOpHH Tpu & > 0.
HccnenoBath CBOMCTBA KBAJpaTHBIX KOPHEH, MPOBOAS YHCJIOBBIE JKCIEPUMEHTHI C HCIOJb30BAHUEM KAJIBKYJISITOpA
(KomMIBIOTEPA).
IIpuMeHsATH cBOlicTBA apuPMeTHUECKUX KOPHei Jisl Npeo0pa3oBaHusl BbIPasKeHMHH.
BoinosiHaTh mpocrteiimme mpeodpa3zoBaHus BBIPAXKECHUN, COAEpXAllUX KBaJpaTHble KOpHHU. BbIpakaTb NEpeMEHHbIE W3
reoOMeTPHUECKHUX U Pu3ndeckux GopMyl mpu HEOOXOAUMOCTH C OTIOPON Ha MPABUIIO.
BbIuHCaATh 3HAYEHHA BRIPAKEHUN, COIEPKAIINUX KBaAPATHBIE KOPHH, UCTIONIB3Ys TPH HEOOXOAMMOCTU KAJIBKYJISTOP.
Hcnonb30BaTh B X0/1€ PEIICHUS 3a/a4 JIEMEHTapHbIC MPEACTABICHUS, CBSI3aHHbIE C TPUOIIKEHHBIMUA 3HAUYEHUSIMU BETMYUH.
3HAKOMUTBHCS C UCTOPUEN pa3BUTHSA MATEeMATHKH.

Yucaan @opMyJIHPOBATH ONpeaAeIeHne CTEIIEHH C LIEJbIM [T0Ka3aTeaeM (IIpH HE0OXOIMMOCTH 10 BU3YyaJIbHON OIIOpE).

BbIYMCJIEHHS. IIpencraBasiTth 3anuch OOJBIIMX M MallbIX YHCENl B CTaHAApTHOM BHae. CpaBHMBATH YKCIAa W BEJIMYMHBI, 3alHCAHHBIE C

CreneHb HCIIOIL30BaHuEM cTeneHu 10.

¢ eJbIM Hcnoab3oBaTh 3anmMch 4YKMCENT B CTAaHJAPTHOM BHJE JUISI BBIPAXKEHUS pa3MepoB OOBEKTOB, IMTEIBHOCTH IPOIIECCOB B

nmokasarejieM OKPY>KaIoIleM MHpE.

®opMyIMPOBaTh, 3aANMCHIBATH B CUMBOJIHYECKOH (popMe U WLIIOCTPHUPOBATH MPUMEPAMM CBOMCTBA CTEIIEHU C LIEJBIM
rmokasaTesieM (Mpy HeOOXOAMMOCTH € UCTIOJIb30BAHUEM BU3YAJIbHON OTIOPHI).

IIpuMeHSITL CBOMCTBA CTENEHH AN MPeoOpa3oBaHMs BBIPAKECHUM, COAEPKAIMUX CTETEHH C IIeNIbIM TOKa3aTeleM ¢
UCIIOJIb30BaHUEM CIPAaBOYHOM HHPOpManuu. BBIMOJHATH AelicTBHUS C YWCIAMM, 3alMCAaHHBIMU B CTaHJApTHOM BHUJE
(YMHOXEHUE, JISIICHUE, BO3BEICHUE B CTETICHB ).

AnredOpanueckue

Pacno3naBathb KBaI[paTHBIfI TpéX‘IJ’IeH, YCTaHABJIMBATh BO3MOKHOCTD €I'0 PAa3JIOKCHHUA Ha MHOKHUTCIIU.




BBIPaKCHHS. PackyaabIBaTh HA MHOKHTEIH KBAIPATHBIA TPEXUIICH C HEOTPHUIATEIbHBIM TUCKPUMUHAHTOM MPH HEOOXOIUMOCTH C OMOPOH
KBagparubiid Ha aJNTOPUTM MPaBHIIA.
TPéX4JIeH
Aaredpanyeckue |3anucbIBaTh anredpanueckue BeipaxeHus. HaxoaquThb 001acTh ONpeiesieHns pallMOHAIbHOTO BhIPaKEHHUS.
BBIPaKCHHS. BbINOJIHATH YHCIIOBBIE IOJCTAHOBKY M BBIYUCJISTH 3HAUEHUE TPOOU, B TOM YHCIIE C TOMOIIBIO KAIbKYIATOPA.
Aareopanyeckasi | @opMyJMpPOBATHL OCHOBHOE CBOWMCTBO aJireOpandeckoi Apodu U mMpUMEeHSTh €ro JJs IpeodpazoBaHus ApoOei.
ApoOL BoInoHATL JelicTBHSI C ajredpanyecKUMM JApoOsSMU IMpPHU HEOOXOJUMOCTH C Hampabisiomed nomorblo. [IpuMeHsaTs
peoOpa3oBaHUs BBIPAKEHUM Ul pelleHus 3anad. Bpipa:kaTbh nmepeMeHHble u3 (opMmyn (PU3NYECKHX, F€OMETPUYECKUX,
OIMCBIBAIOUINX OBITOBBIC CUTYaLlMU) IPH HEOOXOAMMOCTH C HAIIPABISAIONIEH TTOMOIIBIO.
YpaBHeHust Pacno3naBaTh KBaJpaTHbIE YPaBHEHUS.
1 HepaBeHCTBA. 3anuceiBaTh QoOpMyJy KOpHEHl KBaJpaTHOIO ypaBHEHHS; pelllaTh KBaJpaTHbie ypPaBHEHHs] — IIOJHBIE M HEIOJIHbIE (C
KBagpartHsbie HCTOJIb30BaHUEM CIIPABOYHOM MHPOPMALINN).
YPaBHeHHUA IIpoBoanTh NpocTeiilme uccae0BaHUs KBAAPATHBIX YPABHCHHUMN.
Pemats ypaBHeHUsl, CBOSIINECS K KBAIPATHBIM, C IOMOIIBIO TPeoOpa30BaHUN U 3aMEHOM MEPEMEHHON C OTOpPOil Ha aNrOpUTM
IpaBuIa.
Ha6monaTs 1 aHAJIM3UPOBATH CBSI3b MEXKAY KOPHIMHU U KO3 (HUITMEHTaMU KBaIPATHOTO YPaBHEHHS.
*TIpumeHsITh TEOpeEMY Buera U1 peleHus
3a/1a4 (C UCTIOTB30BaHUEM 00pasIa)™*.
Pemiatp TeKkCTOBBIE 3aa4yd aNreOpanvyeckuM CHOCOOOM: MEPEXOJUTh OT CJIOBECHOM (OPMYJIMPOBKHM YCIOBHS 3aJaud K
anreOpanyeckod MoOJENU IMyTEM COCTABJICHUS YpaBHEHHs (IIpH HEOOXOIUMOCTH C HANpaBISIONICH IOMOIIbIO); peIIaTh
COCTaBJICHHOE YPaBHEHUE; MHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ HCTOPUEH PA3BUTHS anreOpsbl.
YpaBHenust Pacno3HaBaTthb JIMHEHHBIE YPABHEHUS C ABYMS [IEPEMEHHBIMHU.
U HepaBeHCTBa. Ctpouth rpadyKy JUHEHHBIX YpaBHEHUI, B TOM YHCJE MCHOJB3Ys HH(poBbIe pecypebl (IpH HEOOXOAUMOCTH C ONOPOM Ha
Cucrembl QITOPUTM YICOHBIX JCHCTBHIA).
YPaBHeHHi1 Paznuyarp napauienbHble U IEPECEKAIOUINECS NPSAMBIC 110 UX YPaBHEHUSM.

Pemathb cucTemsbl 1ByX JJUHEWHBIX YPAaBHEHHUM C IBYMS IIEPEMEHHBIMU II0ICTAHOBKOW U CIIOKEHHUEM.

Pematp npocreifiiie cucTeMsl, B KOTOPBIX OJHO U3 YPaBHEHHH HE SBJISETCS JTMHEHHBIM P HEOOXOIMMOCTH C HaIlPaBIIIOIIEH
IIOMOUIBIO.

*TIpuBoaAuTH rpaduuecKyr0 MHTEPNPETALMIO PEIICHUS YPABHEHMs C ABYMS IEPEMEHHBIMU M CUCTEM YpPaBHEHUH C IABYMs




MePEeMEHHBIMU. *
PemiaTh TEKCTOBBIE 32/1a4M AIreOpandecKuM CriocoOoM.

YpaBHeHus
U HepaBeHCTBA.
HepaBencrBa

®opMyaMPOBaTh CBOICTBA YNCIOBBIX HEPABEHCTB, HIUTKOCTPUPOBATH UX HA KOOPAMHATHOMN MPSAMOM.

IIpumeHATH CBOIICTBA HEPABEHCTB B XO/I€ PELIECHUS 3a/1a4.

PemaTtp nMHElHbIE HEPABEHCTBA C OAHOM EPEMEHHOM, H300pakaTh PEIIEHNE HEPABEHCTBA HA YHCIOBOM MIPSIMOIL.

Pematp cucTeMbl IMHEHHBIX HEPABEHCTB, M300paXkaTh pellICHHE CUCTEMbI HEPAaBEHCTB Ha YHCIIOBOW MTPSIMOM IPU HEOOXOAUMOCTH
C BU3YaJIbHOU OMOPOH.

DyHKIHH.
OcHoBHBIE
NOHSATHS

Hcnonb30BaTh QYHKIIMOHAIBHYIO TEPMHHOJIOTHIO H CHMBOJTMKY.

Boruncasite 3HaveHusi QyHKIMMA, 3aJaHHBIX (GopMmynamMu (IpU HEOOXOJUMOCTH HCIIOJIB30BATh KAIbKYISTOP); COCTABJSTH
TAGJIMIbI 3HAYeHN (QYHKINH.

CTpouth no ToukaMm rpagpuku QyHKIUH.

OnuchIBaTh CBOiiCTBA PYHKIIMY Ha OCHOBE €€ rpa)uuecKoro MpeCTaBICHHs MPH HEOOXOIUMOCTH C HAMIPABIISIOIIEH ITOMOIIIBIO.
Hcnonb30BaTh QYHKIIMOHATBHYIO TEPMHHOJIOTHIO H CHMBOJIHKY.

HccaenoBaTh npruMepbl rpadUKOB, OTPaXKAIOIINX PEabHBIC TPOIIECCHI U siBIeHUs. [IpHBOAMTH MPHUMeEPBI IIPOIIECCOB U SIBICHHIA
C 3aJIaHHBIMH CBOMCTBaMHU.

Hcnonb30BaTh KOMIBIOTEPHBIE MPOrPAMMBI JJIS IOCTPOCHUS TpadUKOB GYHKIIMIA U U3YUCHUST KX CBOMCTB

DYHKIHUH.
YuciioBbie
byHkun

Haxoauth ¢ moMombio rpaguka QyHKINYM 3HAUEHUE OJJHOM U3 pacCCMATPUBAEMBIX BEJIMYUH 110 3HAYCHHIO IPYTOM.

B HecntoKHBIX Cilydasx BbIPa:KaTh (POPMYJIOH 3aBHCHUMOCTD MEXIY BEITMYMHAMMU.

OnuceIBaTh XapakTep U3MEHEHUSI OJHON BEJTMYMHBI B 3aBUCUMOCTH OT U3MEHEHHUS APYroil

Pacno3HaBaTth Bubl n3ydaeMbix QyHKuid. [loka3pIlBaTh cXeMaTHYEeCKH MTOJO0XEHHE Ha KOOPJAMHATHON TIIOCKOCTU TPa(HKOB
byHKINN BHJIA: y = X2, y = x5,
y=x Y =T
Hcnonb3oBath GyHKIUOHAIBLHO-TPadUYeCKHe NPeICTABIECHUSA I PELICHUS U UCCIICI0BAHUS YPAaBHEHUN U CUCTEM
YPaBHEHUM.

I[pumensiTe HMQpPoBBIE Ppecypehl I MOCTPOCHUS IPadUKOB (PYHKIIHIA.

IloBTOpEeHHe
H 00001eHNe

I[IpuMeHSTH cMOCOOBI CPABHEHMS YKCET, BEIYUCICHHH, IpeoOpa3oBaHuil BbIpaXKEeHUH, pellieH!s] ypaBHEHHH.

OcymiecTBASITh CAMOKOHTPOJIb BBINOJHSEMBIX JIEHCTBUII W CaMONPOBEPKY pe3yibTaTa BBIYUCICHUH, NpeoOpa3oBaHMIA,
IIOCTPOEHUM.

Pematp 3a1aun U3 peajibHOM KU3HHU, IPUMEHATh MaTEMAaTUYECKHUE 3HAHUS Ul pELICHUS 3a/1a4 U3 JAPYI'UX MPEAMETOB.
PemaTh TeKCTOBBIC 32/1a4H, CPABHUBATDH, BBIOMPATH CNOCO0BI PEIICHUA 3a1a4U.




9 kaacce

Ha3Banue
pa3aeJia (TemMbl) OcHOBHbBIE BU/IbI 1eSITeJIbHOCTH 00y4a0IIMXCS
Kypca
Yucna n Pa3BuBaTh npejacraBJjieHusi O YUCIIaX: OT MHOYKECTBA HATYPAJIbHBIX YMCEI 10 MHOXKECTBA JEHCTBUTEIbHBIX YUCE.
BbIYUCJIEHUSI. O3HAKOMHTBCS C BO3MOXHOCTBIO MPEACTABIICHUS IEHCTBUTEIBHOIO YKCIIa KaK OECKOHEUHOU NeCATUYHON IpOOH, MPUMEHSITH
JlelicTBUTEIbHBIE | ACCITUYHBIC MPUOIMKEHUS PAIIMOHANBHBIX U UPPAIIMOHATIBHBIX YUCE.
qucaa *3anucpiBaTh, CPABHUBATH U YNOPSAA0YHUBATH JICHCTBUTEIIbHBIE YUCIa™.
BoInosHATH, coueTas yCTHbIE U MHUCbMEHHBIE NPUEMBI, apu(pMeTHUYEeCKHE AeHCTBUS C PAIIMOHAIILHBIMU YHMCIIaMH; HAXOAUTh
3HAYEHMsSI CTETICHEH C IeJIbIMU TTOKA3aTeJIIMU U KOPHEW; BLIYHCIAATH 3HAUYCHUS YHCITIOBBIX BRIPAKECHHIM.
IMony4yuTs npeacTaBjieHne O 3HAYUMOCTH I€UCTBUTENBHBIX YUCEI B TPAKTUYECKOU JEATEIbHOCTH YEIOBEKA.
AHAJIM3UPOBATH U J€JaTh BBIBObI (IIOCJI€ COBMECTHOI0 AHAJIM3a) O TOUHOCTU MPUOIMKEHUS TEHCTBUTEIILHOTO YUCIIa IPU
pelIeHuy 3a1ay.
OKpyrisTh JEUCTBUTENIBHBIE YKCIIA, BBINOJHATH NPUKUAKY pe3yibTaTa BBIYKMCICHHWH, OLEHKY 3HAYCHUN YHCIIOBBIX
BBIPAKCHU.
3HaKOMUTBCA C HCTOPUEN Pa3BUTHA MATEMATUKHU.
YpaBHenust OcBauBaTh, 3aIOMUHATH U NMPUMEHATH rpaduyecKkrue MeTOAbI IIPU PELICHUH YpaBHEHUH, HEPABEHCTB U UX CHUCTEM (IIpH
M HEPABEHCTBA. HEO0OXOJIMMOCTH C OMIOPOH HA aNTOPUTM yUEOHBIX JEHCTBUI).
YpaBHenust Pacno3HaBath 11e7161€ U APOOHBIC YPaBHEHUS.
¢ OTHOM PemaTnh JuHeiiHble M KBaJApaTHbIe YpPaBHEHHs, YPaBHEHUS, CBOJSIIMECS K HHUM, HpPOCTeHIIne IpoOHO-paloHaIbHbIE
nepeMeHHOon YpaBHCHHUS.
IIpensararb BO3MOXHBIE CIOCOOBI PEIICHUS TEKCTOBBIX 3a/ay, 00CYKIaTh MX M pelllaTh TEKCTOBHIC 3a7a4d Pa3HBIMH
croco0amu.
3HAKOMMTHCSI ¢ HCTOPHUEH Pa3BUTHS MATEMATUKH
YpaBHenust OcBanBaTh M MPUMEHSITh TPUEMBI PEIIEHUS] CUCTEMBI JIBYX JINHEWHBIX YPABHEHUH C IByMs IEPEMEHHBIMU U CUCTEMBI IBYX
U HePaBeHCTBA. yYpaBHEHUH, B KOTOPHIX OJTHO YPaBHEHUE HE SBJISICTCS JIMHEHHBIM (IO BU3YaILHOM OTIOPE).
Cucrembl Hcnonb3oBaTh QyHKIIMOHATBHO-TPaQUUECKUE IPEACTABICHUS TSl peleHUs U HCCJIeI0OBAHUS YPABHEHHI U CUCTEM.
YPaBHeHUit AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX aaredpanyeckuM CrocoOOM: MmepexoauTh OT CIIOBECHON (POPMYIUPOBKHU yCIOBUS

3aaun K anreOpandyeckoil MojenH MyTEM COCTAaBJICHHsSI CUCTEMbl YpaBHEHMH; peliaTh COCTaBICHHYIO CHCTEMY ypaBHEHMIA;




MHTEPNPeTHPOBATH PE3YNIbTAT.
3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTH MATEMATUKH

YpaBHeHust Yurarth, 3aIMCHIBATH, IOHUMATh, MHTEPIPETHPOBATH HEPABEHCTBA; UCIIOIH30BATH CHMBOJIMKY U TEPMHHOJIOTHIO.
U HepaBeHCTBA. BbInosiHsiTh IpeoOpa3oBaHysl HEPABEHCTB, HCMOJIB30BAThH [ IPE0Opa30BaHuUsI CBOMCTBA YUCIIOBBIX HEPABEHCTB.
HepaBencrBa Pacno3naBaTthb JTMHENHBIE U KBAPATHBIE HEPABEHCTBA.
Pemartp JuHEHHbIE HEpPAaBEHCTBA, CHCTEMbI JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPAaBEHCTB, BKIIOYAIONIMX KBaJpaTHOE
HEpPaBEHCTBO, U PEIIaTh UX; 00CYKIATH MOTYIYCHHBIC PEIICHHS.
M300pakarh pelieHne HEpaBeHCTBA M CHUCTEMBbl HEPaBEHCTB Ha YHMCIOBOW MPSMOM, 3amMChIBATH PEIICHHE C IOMOILBIO
CHMBOJIOB.
Pematp KBaJpaTHbIC HEPABEHCTBA, HCIIOJB3Ys rpadudecKre MpeaCTaBICHHUS.
OcBanBaTh U NPUMEHSITH HEPABEHCTBA IIPU PELICHUU PA3JIMYHBIX 3a/1a4, B TOM UHUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKIUU Pacno3naBaTh BUBI U3y4aeMbIX (DYHKIUI; HITIOCTPUPOBATH CXeMaTH4YeCKH, 00bACHATH PACIIOII0KEHUE HA KOOPIUHATHOU
IUIOCKOCTH rpaduKoB byHKIUH BUA: y = kX, y = kx + b, , y = ax?, y = ax,
y =Vx Yy = g B 3aBUCUMOCTH OT 3Ha4eHUH K03()(HUIIMEHTOB; ONUCHIBATh X CBOMCTBA.
Pacno3HaBaTh KBaipaTHUHYIO QYHKIIHIO IO (hopmyie.
I[MpuBoanTH MPUMePHI KBAIPATUUHBIX 3aBUCUMOCTEN U3 pealbHOM KU3HH, (PU3UKU, TEOMETPHUU.
BoisBaaTs ¥ 06006marh ocobeHHOCTH rpaduka KsaipaTHuHoM ¢yHKiuu Y = ax® + bXx + C (mpu HeoOXOAMMOCTH ¢
HaMpaBJISIOIIEH TOMOUIBIO).
CTpOHTH U H300paKaTh CXeMaTH4YeCKH TpaQUK KBaJpaTUUHBIX (YHKIMIA, 31aHHBIX popMyIamMu Buaay = ax?,y = ax® + q,
y = a(x + p)>y = ax’> + bx + C (1pu HEOOXOAUMOCTH C BU3YaTLHOH OTOPOIA).
AHAJTU3UPOBATh M NMPUMEHSATH CBOMCTBA M3YyYCHHBIX (DYHKIUI AJI1 MX MOCTPOEHMS, B TOM YHCIE C MOMOIUBIO HHU(POBBIX
pecypcoB.
YucioBble OcBanBaTh ¥ NPUMEHATH UHICKCHbIE 0003HAYCHHS, CTPOUTDH pevdeBble BHICKA3ZBIBAHUS C UCIIOJIb30BAHUEM TEPMUHOJIOTHH,
MOCJIeI0BATEIbHOC | CBI3aHHOHU C IMMOHSATHEM TTOCIIETOBATEILHOCTH.
™ AHanu3upoBath (QOpMyly N-TO WIEHAa TIOCJIEJOBATEIbHOCTH WIM PEKYPPEHTHYIO (OPMYILYy W BBIYUCIATH WICHBI

IIOCJIEI0BATEIBHOCTEN, 33JaHHBIX TUMHU (POpMYyJIaMH. Y CTAHABJIMBATH 3aKOHOMEPHOCTH B IIOCTPOSHHUH IOCIIEA0BATEIEHOCTH,
€CJIM BBIIIMCAHBI IIEPBBIC HECKOJIBKO €€ YJICHOB.

Pacno3naBaTh apu(pMETHUECKYIO U T€OMETPUUYECKYIO IPOTPECCUHU TIPU PA3HBIX CIIOCOOAX 3a/1aHusl.

Pematp 3a1aun ¢ UCIONb30BaHUEM (OPMYI N-TO WieHa apuPMETUYECKON M T€OMETPHUECKOM MPOrpeccuid, CyMMbI MEPBBIX N
YJICHOB C OTMIOPOH Ha CIIPAaBOYHYIO HH(POPMALHIO.

*N300pakaTh WICHHI 10CJIE10BATEIBHOCTH TOUKAMH HA KOOPAUHATHOM INIOCKOCTH™.




PaccmaTpuBaTh mpuMephI MPOLECCOB M ABJIEHUH U3 PEalbHOM JKU3HU, WUTIOCTPUPYIOLINE U3MEHEHHE B apu(pMeTHUYeCKOn
MIPOTPECCUH, B TEOMETPHUUIECKON TPOTPECCHH; *1300paxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTHU TpapuIecKu™.

PemaTh nmpocreiilue 3a1a4M, CBA3aHHBIE C YUCIOBBIMU IOCJIEOBATEIBHOCTAMY, B TOM YUCIIE 3a7ja4l U3 PeajbHON KU3HH C
HCIOJIb30BaHUEM IIU(PPOBBIX TEXHOIOTHH (JIEKTPOHHBIX TAOJIHULL, TPahUUIECKOro KabKYJIATOpa U T.I1.).

*PemaTh 33241 Ha CI0KHBIEC IPOIICHTHI, B TOM YHUCIIE 337a4l U3 peabHON MPAKTUKH (C UCIIOJIb30BaHUEM KaJbKYyIsATOpa). *
3HAKOMMTBCS € MCTOPHEH Pa3BUTHS MATEMATHKH.

IToBTOpEHHUE,
00001mEeHne,
cHUCTeMAaTH3aluA
3HAHUM

OnepupoBaTh NOHATHUSIMH: MHOXECTBO, IOJMHOXECTBO, OINEpalMd HaJ MHOXXECTBAMM; HCIOJB30BAaTh Tpaduueckoe

NPEJCTaBICHIE MHOXKECTB JIJIsI ONMCaHMs PeabHbIX MPOLIECCOB U SBJICHUMN, IPH PEIICHUH 3a/1a4 U3 IPYTUX y4eOHBIX PEIMETOB.

AKTyaJIM3MpoBaTh TEPMHHOJOTMI0 U OCHOBHBbIE JeHCTBHS, CBSI3aHHbIE € YMCJAMH: HaTypaJbHOE YHUCIIO, IIPOCTOE M

COCTaBHOE 4YHCJa, JIEIMMOCTh HATYpaJbHBIX YWCEI, MPU3HAKH JEIMMOCTH, IEJI0€ YUCIIO, MOAYNb YHUCIA, OOBIKHOBEHHAS H

JecSITUYHAas Apo0u, CTaHAAPTHBIA BUJ YHcia, apuMeTHUECKUI KBaipaTHbIH KOPEHb.

BbInoHATH AeliCTBHSA, CPABHMBATH M YNOPAJA0YUBATH YKCIIA, IPEACTABIIATh YUCIIA HA KOOPAUHATHOMN MPSIMOU, OKPYIJIAThH

YHCIIa; BHIMOJIHATH NPUKHIKY U OLIEHKY PE3y/IbTaTa BIYUCICHUH.

PemaTh TekcTOBBIE 3a1a4N ApUPMETHIECKIM CIIOCOOOM.

Pemath npakTHyecKkue 3aaa4u, CoAep)Kallle MPOLEHTHI, AOJIH, YaCTH, BIPAXKAIOLME 3aBUCUMOCTH: CKOPOCTh — BpeMsl —
paccTosiHue, IIeHa — KOJIMYECTBO — CTOMMOCTh, 00BEM paboThl — BpeMs — HPOU3BOJUTEIBLHOCTH TPYAA.

Pa30uparh peanbHble )KU3HEHHBIE CUTyalllM, (popMYyJTHPOBATH UX Ha S3bIKE MAaTEMATUKU, HAXOAUTH PELICHHUE, MPUMEHSS

MaTeMaTUYECKUH annapar, HHTepHnpeTHPoOBaTh PE3yJbTaT

OnepupoBaTh NOHATHUSIMH: CTENEHb C LEJIbIM I[OKa3aTeaeM, apu(METHUECKU KBaJpaTHbI KOpEHb, MHOTOYJIEH,

anredpandeckasi 1poOb, TOKIESCTBO.

BbINOJIHATH OCHOBHBIE JEHCTBUS: BBINOIHATH pacuéTsl 1Mo ¢GopmysaM, MpeoOpa3oBbIBaTh LENble, IPOOHO-pALlMOHAIBHBIE

BBIPAYKEHUS U BBIPAXKEHUS C KOPHSIMU, PEAIN30BbIBATh PA3JI0KEHNE MHOTOYJI€HA HA MHOXKUTEIIH, B TOM YUCJIE C UCIIOJIb30BAHUEM

(bopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH (C OMOPOH Ha CIIpaBOYHYIO MH(OPMALUIO); HAXOAUTh JOIMYCTUMBbIE

3HAYEeHUs IEPEMEHHBIX JIJIS1 TPOOHO-pAIIMOHATIEHBIX BBIPAXKEHUH, KOpPHEH.

MopneaupoBaTh ¢ HOMOIIBIO (GOPMYIT PeaIbHbIE TPOLECCH U SABICHHUS.

OnepupoBarh nousitusiMu: QyHKIUs, rpapuk QyHKIUH, HYIH (QYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, NMPOMEKYTKH

BO3pacTaHusl, yObIBaHUs, HAUOOJIbIIIEE U HAUMEHbILIEe 3HaUeHUsI (PyHKIUH.

AHAJIN3UPOBATH, CPABHUBATH, 00CY:KIaTh CBOMCTBA (PYHKIUH, CTPOMTH UX TpapuKy.

OnepupoBaTh NOHATHUSIMH: TIpsMas NPONOPLUOHATIBHOCTb, OOpaTHas MNPOMOPLUOHATIBHOCTb, JIMHEHHass (QYyHKLuS,

KBajipaTHuHas QyHKIM, napadoia, runepooa.

Hcnoab3oBaTh rpaduku sl ONpeesieHHs] CBOWCTB, MPOLIECCOB M 3aBUCUMOCTEH, AJIS pelleHus 3a/1a4 U3 APYrux y4eOHBIX

IPEIMETOB U PEAIbHOM JKU3HU; MOAEJUPOBATH C IIOMOIIBIO IPA(QUKOB peabHbIE IPOLECCH U SBICHHUS.

Bobipaskath ¢opMyJIaMM 3aBUCUMOCTH MEKAY BEIMYMHAMM.




OnucaHue OCHOBHBIX BH/I0B /I€ATEJIbHOCTH 00yYAKOIIMXCH NMPHU U3yYeHNUH Pa3/1esioB Y4eOHOro nmpeaMera
«['eomeTpus»> aganTUPOBAHHOI OCHOBHOI 00pa30BaTeJILHOM MPOrpaMMbl OCHOBHOIO 00111ero 00pa3oBaHusA
00y4arommXxcs ¢ 3aePKKO NMCUXUIECKOT0 Pa3BUTHS

7 kJ1ace
Ha3sBanmue
pa3aena (TemMbl) OcHoOBHBIE BU/bI 1€ATEJILHOCTH 00yYaK0IIMXCS
Kypca
IIpocreiimmue DopMy IMPOBATh OCHOBHBIC IIOHATHUS U ONPEICIICHMUS.
reomerpuyeckue | Pacmo3HaBaTh M3ydyeHHBIE F€OMETpUYECKHE (UIYphl, OMPeAeJsiTh UX B3aUMHOE PACIOJI0XKEHUE, BBINOJHATH YEPTEXK 110
durypsi YCIIOBHIO 33]1a4H (C MCTIOJIB30BAHNEM CMBICIIOBOI ONOPHI: HABOSIINE BOIPOCH! H/HUITH aJrOpUTMa YUeOHBIX NEHCTBHIA).
U UX CBOICTBA. IIpoBoauTh pocTEiIINE MOCTPOCHUS C IOMOILBIO LIUPKYJIA U JIMHEHUKH.
HN3mepenue N3MepATH TMHEWHBIE U YTIIOBbIE BEIMYUHBI TEOMETPUUECKUX U MMPAKTUYECKUX OOBEKTOB.
reomerpuyeckux | OmnpenensiTh «Ha I71a3» pa3Mepbl peajibHbIX 00bEKTOB, MPOBOAUTH I'PYOYIO OLIEHKY UX pa3MepOB.
BeJIHYUH PemaTh 3a71a41 Ha BBIYMCIICHHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.
Pematp 3a1aun Ha B3aMMHOE PACIIOJIOKEHUE T€OMETPHUECKUX DUTYP.
IpoBoauTh KIacCUPUKALUIO YIIOB, BHIYUCIATH JUHEHHbIE U YIJIOBbIE BEJIUYMHBI, MPOBOAUTH HECJI0KHbIE HEOOXOIUMbIE
JIOKa3aTeNbHbIE PACCYKACHMUS.
3HAKOMUTBHCS C UCTOPUEH pa3BUTHS reOMeTPHU.
TpeyroibHuKkH Pacno3HaBaTh Napbl paBHBIX TPEYrOJbHUKOB Ha TOTOBBIX YEpTEkaxX (C yKa3aHWEM INPU3HAKOB) NPU HEOOXOAMMOCTH C

BHU3YaJIbHO! OIOPOH.

BbIBoAMTH CileACTBUSA (PaBEHCTB COOTBETCTBYIOLIMX 3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

@opmyaupoBaTh ONPEICICHUS: OCTPOYTOJBHOIO, TYIOYTOJBHOTO, MPSIMOYIOJBHOTO, PAaBHOOEIPEHHOIO, PaBHOCTOPOHHETO
TPEYTOJIbHUKOB; OUCCEKTPUCHI, BBICOTHI, MEJUAHbl TPEYIOJIBHUKA; CEPEJUHHOrO IEPHEHAUKYIIpa OTpe3Ka; NepuMerpa
TPEyroJibHUKa NMPH HEOOXOAMMOCTH C ONOPON Ha aITOPUTM MPaBUIIA.

@®opmyIHMpoBaTH CBOMCTBA U IPU3HAKU PaBHOOEAPEHHOIO TPEYT OJIBHUKA.

CTpouTh YepTEKH, peliaTh 3a1a4u C IOMOLIbI0 HAX0XK/IEHUS PABHBIX TPEYIOJIbHUKOB.




IIpuMeHSITH NPU3HAKK PABEHCTBA NPSIMOYTOJBHBIX TPEYTOJIBHUKOB B 3aJadax (C HCIOJb30BAHUEM CMBICIOBON OIOPBI:
HABOJISIIIIME BOTIPOCHI W/WIIN aIrOpUTMa yUEOHBIX JTEeHCTBUI).

Hcnonb3oBaTh 1U(POBBIE PECYPCHI /ISl HCCJIEA0BAHUS CBOMCTB U3y4aeMbIX (GUTyp.

3HAKOMHTBCS C HCTOPHEH Pa3BUTHS FEOMETPUH.

MapajieabHbIe
npsiMmbie, CyMMa
yIJi0B

@opmMyIHpPOBATH MOHATHE TTAPAIIICIEHBIX MPSIMBIX, HAXOAUTD TPAKTHYECKUE TPUMEPHI.
M3yuaTts CBOWCTBA YIJI0B, 00pa30BaHHBIX IPU MEPECCUECHUH MAapaIEIbHBIX MPSMBIX CEKYyILEH
IIpoBoauTs AoKka3aTebcTBa. @OPMYJIHPOBATH T€OpeMY MAPAJUIETBHOCTH JIBYX IPSAMBIX C IOMOIIBIO YIJIOB, 00pa30BaHHBIX

TPeyroJbHUKA IIPHU IIEPECEUCHUH ITUX IPSIMBIX TPETHEH NPSIMOHU.
Bo1uucasTs CymMMy YIVIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
Haxonutp 4nciaoBbie 1 OyKBEHHbIE 3HAUYEHUS YIJIOB B T€OMETPUYECKHX 3aJadax C MCIIOJIB30BAaHHEM TEOPEM O CyMME YIJIOB
TPEYroJIbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHTBCS ¢ HICTOPHUEH Pa3BUTHs T€OMETPHUHU.
OxkpyxKHOCTH ®opmyIMpPOBaTh OINpeAeIeHUsI. OKPYKHOCTH, XOpJIbI, AUaMeTpa M KacaTeJbHOHM K OKpPY>KHOCTH. M3yuyaTh HX CBOWCTBa,
U KPYT. IIPU3HAKU, CTPOMTH YEPTEXKHU.
I'eomerpuueckue |McciaenoBarsb, B TOM YUCIIE HCNOJIB3YH HU(POBBIE peCypPChl: OKPYKHOCTD, BIIMCAHHYIO B YTOJI; LIEHTP OKPYKHOCTH, BIIUCAHHOU
MOCTPOCHUA B YTOJI; PABEHCTBO OTPE3KOB KaCaTEJIbHBIX
*Ucnoan3zoBath Meton I'MT nis nokasarenbcTBa TEOpEM O MEpPEceYeHMH OMCCEKTPHC YITIOB TPEYrojbHHKA M CEepeIMHHBIX
NEePIEeHIUKYIIPOB K CTOPOHAM TpeyroyibHHKa ¢ nomouiso ['MT.*
OBaaneBaTh NMOHATHAMM BIIMCAHHOW U ONMCAHHOW OKPYKHOCTEW TPEYrOJIbHUKA, HAXOAUThb LIEHTPBI OTUX OKPYXKHOCTEH C
OTOpOM Ha AJITOPUTM IpaBUIIA.
Pemath OCHOBHBIC 3a]a41 HA OCTPOEHHE: YIJIa, PABHOTO JAaHHOMY; CEPEIMHHOTIO IEPIICHIUKYIISIpa JAHHOT O OTPE3Ka; PSIMOH,
NPOXOAAILIEH Yepe3 JaHHYI0 TOUKY U NMEPHEeHIUKYISIPHOW JaHHOW MpsAMON; OMCCEKTPUCH JTAaHHOTO YIa; TPEYroJbHUKOB IO
Pa3IMYHBIM 3JIE€MEHTaM IPH HEOOXOAUMOCTH C HAIPABJISIOIIEH TTOMOIIBIO.
3HAKOMMTBCS € HCTOPUEH Pa3BUTH T€OMETPHH.
IToBTOpEHME, PemaTs 3a1aun Ha NOBTOPEHUE, HIUTFOCTPUPYIOLINE CBSI3U MEXKY Pa3IUYHBIMH YaCTsAMU Kypca.
00001menue
3HAHMI

8 kiacce




Ha3Banue
pasaesia (TeMbl)

Kypca

OcHoBHbIE BUbI J€ATEIbHOCTH oﬁyqamnmxcn

YeTbIpEXyroJbHUK
U

N300paxaTh 1 HAXOAUTH HA YEPTE)KAX YETHIPEXYTOJIBHUKHU PA3HBIX BUJIOB U UX 2JIEMEHTHI.

@opMyTHpPOBATHL ONpeaeIeHusi: MapajuieiorpaMmma, IpsIMOyrojbHHUKa, pom0Oa, KBajpara, TpaneluH, paBHOOOKOH Tparenuw,
NPSMOYTOJIBHOM Tpanenuu.

Hcnonb3oBaTh NMpU pelieHHM MPOCTEHIIMX 3aJa4 NPU3HAKK M CBOWCTBA: MapajjienorpaMma, NpsMOYyrojbHUKa, poMoa,
KBaJipaTa, Tpamnemuu, paBHOOOKO Tparnenuu, mpsSMOYroJbHON TPareuy.

IpuMeHSITH METO YIBOCHUSI MEANAaHbl TPEYTOJbHUKA C ONOPOM Ha aJTOPUTM IpaBUIIa.

Hcnoan3oBaTh HUPPOBBIE PECYPCHI ISl UCCIEJOBAHUS CBOUCTB U3y4aeMbIX (uryp.

3HAaKOMUTBCA C UCTOPUEN Pa3BUTHS F€OMETPUM.

Teopema PaJjieca
U Teopema 0

IIpoBoAMTHL MOCTPOEHUSI C TOMOIIBIO LIMPKYJIA U TMHENKH ¢ HCTOIb30BaHe TeopeMbl Dajeca 1 TEOpeMbl O MPONOPIIMOHATBHBIX
OTpe3KaxX, CTPOMTH YETBEPTHIN NPONOPLUOHAIBHBIN OTPE30K C ONIOPOH HA 3pUTENIBHYIO HATTISAHOCTD.

nponopunoHaJbH |HaxonuTh MOMOOHBIE TPEYroJbHUKM Ha TOTOBBIX YEPTEKaxX C YKa3aHHMEM COOTBETCTBYIOLIMX MPHU3HAKOB MOJ00US IpHU
bIX OTpe3Kax, HEOO0XOIMMOCTH C BU3YaJIbHON OMOPOH.
1no100HbIE PemaTth 3agaun Ha 0JJOOHBIE TPEYTOIBHUKHU C TIOMOIIBIO CAMOCTOSITENILHOTO MOCTPOSHUS YePTEKENH U HAX0XKIEHUS MOT00HBIX
TPeyroJlbHUKH TPEYrOJIbHUKOB ITPH HEOOXOAMMOCTH C HAIIPABJISIOIIEH TOMOIIBIO.
(15 4) IIpoBoauTh A0KAa3aTeJBCTBA C HCIOJB30BAHWEM IPU3HAKOB IOJ00MSI HECIOKHBIX I'€OMETPHUYECKHX 3aJady C OMOpoil Ha
JITOPUTM Y4EeOHBIX TEHCTBUH.
IIpuMeHATH NOTY4YEeHHBIE 3HAHUSA NPU PEILIEHUH T€OMETPUUECKUX U IPAKTUUECKUX 3aJjay IPU HEOOXOIUMOCTH € HAIIPABIISAIOIIEH
IIOMOUIBIO.
3HAKOMMTBCS € HCTOPUEH Pa3BUTH T€OMETPHH.
Inomans. OgjaaneBaTh NMEePBHYHBIMH TPeACTABJCHHUAMHU 00 00IIel TeopuH miaomagu (Mepsl), GopMyJIMpPOBaTh CBOWCTBA IUIOILAIM,
Haxoxaenue BBIACHATH UX HATJISAIHBIA CMBICII.
iomajaei [TpumensTs (hopMyJIbl IUIOIAAM NTApAJUIENIOrpaMMa, TPEYrolbHUKA, TPANeluy C ONOPOI Ha CIIPAaBOYHYIO HH(POPMALIUIO.
TPeyroJlbHUKOB IpumensiTh GopMyIIBI IITOMIAIN BBITYKIOTO YETHIPEXYTOJIBHUKA Yepe3 JUArOHaIHN U YOl MKy HUMH C OIIOPOi Ha CIIPaBOYHYIO

U MHOI'0YT0JIbHBIX
¢uryp. ILnomanu
nmoa00HbIX Guryp

nHpopManuro.

Haxonutp momanu ¢uryp, n3o00pax€HHBIX Ha KJIETYATOH Oymare, HCIOJIb30BaTh pa30MEeHNE HAa YaCTH U JOCTPOCHHUE.
Pa3oupaTh npuMepbl HCIOIH30BaHHUS BCIIOMOTaTeNbHOM MJIOMIAAN JUIA PEIICHUS T€OMETPUYECKUX 3a/1a4.

HaxoauTp miomaay mogo0HbIX GUTyp C OTMOPOI Ha CIPaBOYHYIO HH(POPMAIIHIO.

BoruncasiTe 1021 Pa3inuyHbIX MHOTOYTOJIBHBIX (UTYP.




Pemathb 3agaum Ha IUIOIIAAb C MPaKTUYCCKUM COACPKAHHUEM ITOCIIC COBMECTHOI'O aHAJIN3a.

Teopema ®opmynupoBaTh Teopemy Ilndaropa, nenoab3oBaTh €€ B MPAKTUYECKUX BBIYMCICHUSX.
IIudgaropa u BrianeTs MOHATHAMEU TPUTOHOMETPUYECKUX (DYHKIMIA OCTPOTO YIiia, MPOBEPSATH UX KOPPEKTHOCTb.
HaYaJja BbIBOAMTH TPUTOHOMETPUYECKHE COOTHOILIEHHS B IPSIMOYTOJILHOM TPEYTOJIbHUKE C OMOPON Ha CIIPABOYHYIO UH(OPMALIHIO.
TPUTOHOMETPUH HccaenoBatb COOTHOLIEHUS MEXAY CTOPOHAMH B IPSMOYTOJIBHBIX TPEYrojibHHKax ¢ yriamu B 45° m 45° 30° u 60° ¢
HaIIpaBJIAIOIIEH IOMOILBIO.
Hcnonb3oBaTh GOpMYIIbl IPUBEACHUS U OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO /JI1 HAX0XKICHUS
COOTHOILEHUI MEX1y TPUTOHOMETPUUECKUMH (DYHKIMSAMHU Pa3IUYHBIX OCTPBIX YIJIOB € ONOPOM Ha CIPaBOYHYIO HH(OpMAIHIO.
IIpuMeHSITH MOJIyYEHHBIE 3HAHUS U YMEHHUSI [IPU PEIICHUHU MPAKTUYECKUX 3a7ayu (Mpu HEOOXOAMMOCTH C ONOPOM Ha aJIFOPUTM
IIpaBUJIa).
3HAKOMMTBCS € UCTOPUEH Pa3BUTH T€OMETPHH.
Yribl B @opMyJIMPOBATH OCHOBHBIE OIIPE/IEICHUS, CBSI3aHHBIE C YTJIaMU B Kpyre (BIUCAaHHBIM yroJl, EHTPaIbHBIN yrod).
OKPY’KHOCTH. HaxoauTth BnucaHHBIE YIUIBI, ONUPAIOIIMECS HA OIHY YTy, BBIMHCJATH YIJIBI C IOMOILBIO TEOPEMBI O BIIMCAHHBIX YIJIAX,
Bnucannsbie TEOPEMBbI O BIUCAHHOM YEThIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPAJIILHOM YIJIe MPU HEOOXOJUMOCTHU C BU3yaJIbHOU OMOPOH.

H OIIMCAHHBbIEC

YETBIPEXYTO0JIbLHUK

H.
KacareabHble
K OKPY>KHOCTH.
Kacanue
OKPYKHOCTEeH

HccnenoBarh, B TOM YHUCIIE C TIOMOIIBIO IU(PPOBBIX PECYPCOB, BIUCAHHBIE U OMMCAHHBIE YETHIPEXYTONbHUKH, BHIBOIUTH UX
CBOWCTBA U MPU3HAKU IIOCJIE COBMECTHOI'O aHAJIM3a.
Hcnonb3oBaTh 3TH CBOMCTBA U NPU3HAKYU IIPU PELLIEHUU 3a1ad.

IloBTOpEHue,
00001IEHNE
3HAHUH

PemaTth 3a1aum Ha MOBTOPEHUE, UJUTIOCTPUPYIOIINE CBSI3U MEXTY Pa3IMUHbIMU YacTSIMU Kypca.

9 kiacce

HaszBanmue

OcHoBHbIE BHIbI JI€SITEJILHOCTH oﬁyqamumxcﬂ




pa3aeJia (TemMbl)

Kypca
Tpuronomerpusi. | PopMyJIMpPOBaThH ONpPeIeIeHHs TPUTOHOMETPUIECKUX (DYHKIIMHI TYTIBIX U MPSMBIX YTIJIOB C BU3YaJIbHOW 0NOpoi. @opMyIInpoBaTh
Teopemsl TEOpeMy KOCUHYCOB U TEOPEMY CUHYCOB (C PaJiyCOM OIMCAHHOM OKPYKHOCTH).
KOCHHYCOB H PemiaTh TPEyroJIbHUKH C OMIOPON Ha aJIFOPUTM YUE€OHBIX JAEHCTBUM.
CHHYCOB. Pemars npakTH4ecKkue 3a1a4u, CBOAAIINECH K HAX0KACHHUIO PA3JIMYHBIX 3JICMEHTOB TPEYroJbHUKA.
Pemenue
TPEeyroJlbHHUKOB
IIpeodpaszoBanue |OcBamBaTh NOHATHE NpeoOpazoBaHus nonoous. MccnenqoBaTh OTHOIIEHUE JIMHEHHBIX 3JIEMEHTOB (DUIyp IIPH NPeoOpa3oBaHUU
noxoous. nogo0us. HaxomuTh npuMepsl o100us B OKpYXKaroleil 1eHCTBUTENbHOCTH.
Metpuyeckue *BbIBOAMTH METPUYECKHE COOTHOLIEHUS MEXY OTPE3KaMU XOPJ, CEKYIIMX U KaCaTEIbHBIX C HCIOJIb30BAHMEM BIIMCAHHBIX YIJIOB
COOTHOILIICHUS B U TOI00HBIX TPEYrOJIbHUKOB.
OKPYKHOCTH PemaTh reomeTpuyecKre 3aa4d U 331a4d U3 peaJbHON KU3HU C UCIIOJIb30BAHUEM MOJIOOHBIX TPEYTOJIbHUKOB. ™
BexkTops! Hcnoab30BaTh BEKTOPHI KaK HANpaBlICHHBIE OTPE3KH, MCCJAEA0BATh I€OMETpUYecKuil (mepemenieHue) u (puznyeckuii (cuma)
CMBICJIBI BEKTOPOB C OIOPOW Ha BOIIPOCHBIN IIJIaH.
3HaTh onpeneeHHsi CyMMbI U pa3HOCTH BEKTOPOB, YMHO)KEHUS BEKTOPA HA YUCIIO, HCCIEN0BATH T€OMETPUUECKUI U (pU3HYecKui
CMBICJIBI 3TUX ONEPALHi.
Pemartp reoMeTpudecKre 3a/1a4u ¢ UCIOJIb30BAHUEM BEKTOPOB.
PackiaabiBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnonp30BaTh CKAIAPHOE NIPOU3BENCHHUE BEKTOPOB, BBIBOAUTD €0 OCHOBHBIC CBOKCTBA.
Bbruncasite cyMMy, pa3HOCTb M CKJIIPHOE ITPOU3BEACHHUE BEKTOPOB B KOOPAMHATAX.
IIpumeHATH CKaIAPHOE IPOU3BEICHUE U1 HAXO0XKICHUS JIUH U YIJIOB.
JdexkaproBbl OcBanBaTh NOHATHE [IPSIMOYTOJIBHOM CUCTEMBI KOOPAMHAT, JCKAPTOBBIX KOOPAUHAT TOUKHU.
KOOPANHATHI Ha | UccaenoBath ypaBHEHME NIPSMOU U OKPYXKHOCTH C OIIOPOM Ha BOIIPOCHBIN IUIAH.
IJIOCKOCTH HaxoauTe LeHTp U pagnyc OKpYKHOCTH I10 €€ YPaBHEHUIO.

Pematp 3a1aun Ha HAX0X/IEHUE TOUEK IIEPECEUCHUS IIPSIMBIX U OKPYKHOCTEH C IIOMOIIBIO METOJa KOOP/MHAT.
Hcnoab30BaTh CBOMCTBA YIIIOBOT0O KO3 (HUIIMEHTa IPSAMOI IIPU PELICHUH 33/1a4, JUIsl ONIPEICIICHUS PAaCTIONI0KEHUS PSMOH.
[IpuMeHsATH KOOPAUHATHI IPH PEIIEHUN I€OMETPUUYECKUX M NPAKTUYECKHX 3a/ay, Ul IOCTPOEHUS MAaTeMaTHYECKUX MOjenen




peaJIbHBIX 3a]1a4 («METOJ KOOPIUHATY).
IMoan30BaThCst U1 TOCTPOSHUS U UCCIIEOBaHHUN HU(POBBIMU peCypCaMHu.
3HAKOMHTBCS ¢ HCTOPHUEH Pa3BUTHs T€OMETPUHU

IIpaBuiabHBIE
MHOIOYIOJIbHUKH.
Janaa
OKPY’KHOCTH U
IUI0IAAb KPyTa.

®opMyJIMPOBATH ONPEIEICHUE IPABUIIBHBIX MHOTOYTOJIbHUKOB, HAXOAUTh UX JJIEMEHTHI.

IMosb30BaThLCS TOHATHEM JJIMHBI OKPY>KHOCTH, BBEIEHHBIM C IOMOIIbIO IPABUIIBHBIX MHOTOYI'OJIbHUKOB, ONpeAeasiTh YUCIIO T,
JUTMHY 1YTU U paJJuaHHYIO0 Mepy yria 1o o0pasity.

IIpoBoauTh Mepexon OT pafuaHHON MepHI yIiia K IpayCHON U HA000POT MO BU3YaJIbHOM Orope.

OnpenesiTh IIIOAAL Kpyra.

Borunciienune BoiBoauTh opmy.ibl (B rpaycHON U paglaHHON Mepe) IS JUIUH AYT, IJI0IAaAeH CEKTOPOB U CETMEHTOB C OITOPOI Ha BOITPOCHBIM
IJ10Laaen IJ1aH.
Boruncasite mionaan Guryp, BKIFOYAOIINX YJIEMEHTB OKPYKHOCTH (Kpyra) ¢ OIOpOi Ha CIIPaBOYHYIO WH()OPMAIIHIO.
HaxoauTh miionaam B 3aa4ax peajbHOU KU3HH.
JABuxenust Pa30ouparth npuMepsl, WTIOCTPUPYIOIINE OHATHS IBMXKEHMS, LICHTPOB U OCEMl CUMMETPHH.
IJI0CKOCTH @opMyJMPOBATH OIPEEIICHUS MAapAIJIEIBHOIO NEPEHOCA, IIOBOPOTA U OCEBOW CUMMETPHUM C BU3yajbHOW onopoil. HaxoauTts
HEMOJIBIYKHbIE TOYKU M0 00pasiry.
HaxoauTh HEHTPBI U OCH CUMMETPUI TIpocTermux (uryp mo obpasiy.
*TIpuMeHATH NapajuIeIbHbIA IEPEHOC U CHMMETPHIO TMPU PELICHUH TeOMETPHUUECKHX 3a1a4 (pa3oupaTs MpUMEpHI).
Hcnonb30BaTh 71 IOCTPOSHUS M HCCIIEOBAHUN ITUPPOBBIE PECYpPCHL.™
IToBTOpEHHUE, OnepupoBath NOHATHSAME: (DUTYpA, TOUKA, IPSMAsi, yroJl, MHOTOYTOJIbHUK, PABHOOEIPEHHBIN U PABHOCTOPOHHHI TPEYT OJIbHUKH,
00001IeHHE, MPSIMOYTOJIBHBIN TPEYTrONbHHUK, MeAHaHa, OUCCEKTpHca M BBICOTA TPEYTrOJbHHKA, Mapajuieorpamm, pomMO, MpSMOYTOJIbHHUK,
CHCTEeMATH3allusl |KBajJpar, Tpamenus; OKPYXKHOCTh, KacaTelIbHas; paBEHCTBO U MO0a00Me (Quryp, TpPEyrolbHUKOB; MAPAUICIBbHOCTh W
3HAHUH MEePIEHAUKYISPHOCTD MPSMBIX, YTOJI MEXAY NPSMBIMU, CAMMETPHSI OTHOCUTEIILHO TOUKH U IIPSAMOM; ITTMHA, PACCTOSIHUE, BETMYMHA

yria, IIomaab, IEpUMETP.

Hcnoan3oBaTh (opMyJibl: NepuMeTpa U IUIOLIAJAM MHOTOYIOJbHHMKOB, JJUHBI OKPYXKHOCTH M IUIOINAAM Kpyra, oObéma
MPSIMOYTOJIBHOTO TIapajuleienunes1a.

OnepupoBaTh NOHSATUSIMHU: IIPSIMOYTOJIbHAs CHCTEMAa KOOPAMHAT, BEKTOP; MCMOJAb30BATh 3THU INOHATHS AJIA IIPEICTaBICHUS
JTAHHBIX U PEIICHU 33]1a4, B TOM YUCJIE U3 JPYTUX Y4eOHBIX IPEIMETOB.

PemiaTh 3aga4uu Ha OBTOPEHHWE OCHOBHBIX MOHSATHH, WUIIOCTPALMIO CBA3EH MEXIY Pa3IMUHBIMU 4acTsAMU Kypca. Beiomparsb
MeTOJ JJIsl PEeLleHus 3aJauu.

PemaTts 3a1aum 13 OBCEJHEBHON KU3HU.




OnucaHue OCHOBHBIX BHIOB JAeSITEJbHOCTH 00yYAIOIIUXCH NMPU U3YYEHUH Pa3/iejioB Y4eOHOr o nmpeamMera
«BepoATHOCTDb M CTATHUCTUKA» AJANITUPOBAHHOW OCHOBHOM 00pa30BaTe/IbHOM MPOrPaMMbI OCHOBHOIO 00111€T0
o0pa3oBaHus 00y4AIOUIUXCS C 32/IEPHKKOI ICUXUYECKOr0 PA3BUTHS

7 kaace

Ha3zBanue
pasaesia (TeMbl)

XapakTepuCTHKA 1eATeJILHOCTH 00y4al0lUXCs

IIpeacrasiienune
JAHHBIX

OcBanBaTh Ha 6a30BOM YPOBHE CIOCOOBI IIPEICTABICHHUS CTATUCTHYECKUX TAHHBIX U YMCIOBBIX MACCUBOB C TIOMOIIHIO TaOIIHIT
U IMarpaMMm ¢ UCMOJIb30BaHUEM aKTYyaJIbHBIX U BaXKHBIX JaHHBIX (IeMorpaduiecKkue JaHHble, IPOU3BOACTBO MPOMBIIUIEHHONW U
CEJIbCKOXO035UCTBEHHON MPOAYKIIMU, OOLIECTBEHHBIE U IPUPOHBIC SBICHUS).

H3y4aTs MeToabI pabOThI ¢ TAOIMYHBIMU U TPapHUECKUMU IPEACTABICHUAMH JaHHBIX C TOMOILBIO IU(POBBIX PECYPCOB B X0J1€
MPaKTUYECKUX Pa0OT (C HANPaBIAIOLIEH TOMOIIBIO).

OnucarejbHas
CTATHCTHKA

OcBanBaTh Ha 6a30BOM YPOBHE MOHMTHSI: YUCIOBOH HAaOOp, Mepa LEHTPaAJIbHOW TEHACHLMHU (Mepa LEHTpa), B TOM YHCIe
cpenHee apuMETHIECKOS, METUAHA.

OnuchIBaTh CTATUCTHYECKUE JAHHBIE C IIOMOIIBIO CPEAHETO apu(hMETHIECKOT0 M MeINaHbI. Perate 3a1auu (C UCIIOIB30BaHUEM
3pUTEITLHON HATJISTHOCTH W/WIH BepOaTbHOM OMOPHI)

H3yuarts cBolicTBa CpeHUX, B TOM YHUCIIE C TOMOIIBIO HU(PPOBBIX PECYPCOB, B X0/€ MPAKTUUYECKUX padoT, (C HAINpaBIsAIOIEeH
TTOMOIIIBIO).

OcBanBaTh Ha 6230BOM YPOBHE MOHSITHS: HANOOJIbIIICE ¥ HAMMEHBIIIEE 3HAYECHHUS YUCIIOBOI'O MacCHBa, pa3Max.

Pemath 3agaum Ha BbIOOp crmoco0a OMMCaHMS JaHHBIX B COOTBETCTBUU C NMPHUPOAON TAHHBIX M IIEJIIMU HCCIEIOBAaHUS C
HaIIpaBJISAOIIECH TOMOIIBIO.

Cayuaitnas
U3MEHYHBOCTh

*OcBanBaTh NOHATHS: YaCTOTA 3HAUEHUI B MAaCCUBE JIaHHBIX, IPYNIIUPOBKA JaHHBIX, THCTOIPAMMA.
CTpouTh THCTOrPaMMBI IO 00pa3ily




OcBauBaTh rpadudecKue II CACTAaBJICHUA pPa3HbIX BUOAOB CJI alfHON M3MEHYMBOCTH, B TOM YHCJE C IIOMOIIBIO ITHU(MPPOBLIX
9
PECYPCOB, B XOIE HpaKTquCKOﬁ pa6OIBI.

BBenenue B
TeopuIo rpagos

*OcBauBaTh NoHsITHS: Tpad, BepiinHa rpada, pedpo rpada, creneHb (BalEHTHOCTh BEPIIUHBI), LIETIb U IIUKJL.

OcBanBaTh NOHATHS: TYTh B Tpade, S3iIepoB myTh, 00x0.1 rpada, OpUESHTUPOBAHHBIN Tpad.

OO0cy:kaaTh pelieHHe 3aJa4d Ha TIOMCK CyMMBI CTelleHe BepuMH rpada, Ha mouck obxona rpada, Ha HOUCK MyTed B
OpPUEHTHPOBAHHBIX rpadax ¢ HAIPABISIOUIEH TOMOIIBIO.

OcBanBaTh Crnoco0bI IMPEJICTaBICHUS 3a7ad U3 Kypca anreOpbl, T€OMETPUM, TEOPHHM BEPOATHOCTEH, IPYTUX NPEAMETOB C
MOMOIIBIO TpadoB (KapThl, CXEMBI, JICKTPUIECKHE [eTH, (YHKIMOHAIBHBIE COOTBETCTBHUS) Ha MpUMepax. *

BeposiTHOCTB M

*OcBanBaTh NOHATHS: CIIyYallHbIM ONBIT U CllyyaliHOE COOBITHE, MAaJIOBEPOSITHOE U MMPAKTUYECKHU IOCTOBEPHOE COOBITHE.

4acToTa H3y4aTh 3HAUUMOCTh MAJIOBEPOSITHBIX COOBITHI B MPHUPOJIE U OOIIECTBE HA BaKHBIX NpUMepax (aBapuH, HECYACTHBIE CIydau,
CJIy4aiiHOr 0 3alUTa MepCcoHATBLHOM HHPOpMAIINH, TIepeaada JaHHbIX).
coObITHSA M3yuats poib KIIaCCHYECKUX BEPOSITHOCTHBIX MOJIeNIel (MOHEeTa, UrpajibHasi KOCTh) B TEOPUHU BEPOSITHOCTEH.
Ha6moaaTs M M3y4YaTh 4acTOTY COOBITHI B MPOCTHIX SKCIIEPHUMEHTAX, B TOM YHCIIE C TIOMOIIBIO U(PPOBBIX PECYPCOB, B XOJIE
MPaKTHYECKOH paboThI. *
O0o00menne, IloBTOPATH U3y4EHHOE U BHICTPANBATH CUCTEMY 3HAHUM.
KOHTPOJIb Pemath 3a1auu Ha MPE/ICTABICHHUE U ONMKMCAHNE JAHHBIX C TIOMOIIBIO U3YYEHHBIX XapaKTEPUCTUK C HAIIPABIISAIONIEH TOMOIIIBIO.
O0cy:KaaTh MpUMePbI CITY4aifHBIX COOBITHI, MaJOBEPOATHBIX M MPAKTUYECKH JIOCTOBEPHBIX CIIYYaHHBIX COOBITHIA, UX POJIU B
MIPUPOJIE U )KU3HH YeIOBEKa
8 kiace
Ha3Banme

paszaesia (TeMbl)
(4HCJ10 YacoB)

XapaKTepncTuka HCATCJIbHOCTH oﬁyqammnxm

IloBTOpEHME
Kypca 7 kjiaacca

IToBTOPATH U3y4EHHOE U BHICTPANBATH CUCTEMY 3HAHUM.

PemaTs 3a1aum (110 BU3yaaibHOM onope) Ha IIPEICTaBICHUE U ONIMCAHNE JAHHBIX C TIOMOILBIO H3yYCHHBIX XapAKTCPUCTUK.
Pemate 3agauum (m0 BH3YyaJbHOM OIOpPe) HA IPEACTABICHHE TIPYNIUPOBAHHBIX [AaHHBIX M OIMCAaHHUE CIIy4ailHOU
U3MEHUYUBOCTH.

Pemarp 3anaun (10 BU3YyaJILHOM ONIOPe) Ha ONPEICIICHNE YaCTOThI CITyJalfHbIX COOBITUI, 00CYXK/IEHUE TPUMEPOB CITYyYaHBIX




COOBITHI, MAJIOBEPOSITHBIX M MIPAKTUYECKH JOCTOBEPHBIX CIYYalHBIX COOBITUHN, UX POJU B IPUPOJIE U KHU3HH YEIIOBEKA.

OnucarenbHasn *OcBauBaTh NOHSITHSI: JUCHEPCUS M CTaHAAPTHOE OTKJIOHEHHE, MCIOJb30BaTh 3TH XaPAKTEPUCTUKH [JIsl OINHUCAHUSA

CTATUCTHUKA. paccenBaHus JaHHBIX.

PacceuBanue YuacTBOBaTh B 00CY K/I€HUH THNOTE3bI 00 OTCYTCTBUH WJIM HAJIMYUU CBSI3U 110 IUAarpaMMaM PacCEeUBaHMS.

JAHHBIX CTpouTth AuarpaMmbl pacCeMBaHMS IO UMEIOLIUMCS JaHHBIM, B TOM YHCJIE€ C MOMOIIBI0 KOMIIbIOTEpa (TIOCIE COBMECTHOTO
aHanmu3za).*

MHuoxecTBa OcBanBaTh MOHATHS : MHOKECTBO, SJIEMEHT MHOKECTBA, TIOJIMHOXKECTBO.
BbInoJHATHL onepamuu Ha/l MHOKECTBaMU: 00beIMHEHUE, TIepeceYeHHe, J0MOoIHEHHe (10 00pasiry).
Hcnoab30BaTh CBOMCTBA: IMEPEMECTHTENIBHOE, COYETATENbHOE, PACTIPESIUTENbHOE, BKIIOYEHUS (C HCIOJIb30BAHUEM
BHU3YyaJIbHON OTOPHI).
Hcnoan3oBaTh rpaduueckoe MpeacTaBIeHe MHOKECTB IIPU OMTUCAHUHU PEalTbHBIX MPOIIECCOB U SIBJICHUH, MPU PEIICHUN 3a/1a4
U3 IpYTUX Y4eOHBIX MPEIMETOB M KYpCOB (C UCTIOIB30BAaHUEM BU3YaJIbHOM OMOPHI).

BepositHocTh OcBanBaTh Ha 0a30BOM YPOBHe MOHSITHSI: OJJIEMEHTApHOE COOBITHE, CIy4YaiiHOE COOBITHE KaK COBOKYITHOCTh

CJIy4YaHOro 0JIaroNpHUATCTBYIOUINX AJIEMEHTAPHBIX COOBITHIL, PABHOBO3MOXHBIE 3JIEMEHTAPHbBIE COOBITHUSI.

coObITHS PemaTh 3aaum Ha BBIYHCICHUE BEPOSTHOCTEH COOBITUN MO BEPOSITHOCTSM JJIEMEHTAPHBIX COOBITHI CITYy4aifHOTO OMbITa (C
WCIIOJIb30BaHUEM 3PUTENIbHOM HATJISIIHOCTU W/WIH BepOaIbHOM OMOpHI).
PemaTsb 3a1auM Ha BEIYUCIICHHE BEPOSTHOCTEH COOBITHIA B OIBITAX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU, B TOM
YHClie C TOMOIIBIO KOMITBIOTEpA (C UCIIOJIb30BaHUEM 3PUTENIbHOM HAIIISIIHOCTH /WM BepOalIbHOM OMOpHI).
IIpoBoAMTH U U3y4YaTh ONBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMHU (C UCIIOJIB30BAHUEM MOHET, UIPAJIBHBIX
KOCTEH, JPYTHUX MOJICIICH )
B XOJI€ PAKTHYECKOH paObOTHI (C UCTIONH30BAaHUEM BU3YalbHOM OTIOPHI).

BBenenue B | *OcBanBaTh IOHATHS: JEPEBO Kak rpad Oe3 UK, BUCSYas BEPIIUHA (JTUCT), BETBB JIEPEBa, ITyTh B JIEPEBE, TUAMET) JepeBa.

Teopuio rpados

M3yuarh cBoiicTBa JiepeBa: CYIIECTBOBAHME BUCSUYECH BEpIIMHBI, €IUHCTBEHHOCTh IMYyTH MEXIY JABYMs BEpIIMHAMH, CBS3b
MEX]Ty YHCIIOM BEPIIMH U YUCIIOM pEDep.

YyacTBOBaTh B 00CY K/I€HHH PelIeHHs 32/1a4 Ha IOMCK U NIepeunclIeHNe MyTell B IepeBe, ONpeIelICHUE YKcia BEPUINH WK
pédep B aepeBe, 00x01 OMHAPHOTO AE€peBa, B TOM UUCIIE C IPUMEHEHHEM MTPaBUIIa YMHOXKEHHS. ™

CayuaiiHble
coObITHS

*OcBanBaTh MOHATHS: B3aUMHO MPOTHBOIIOJIOXKHBIE COOBITHS, ONEpAly HaJl COOBITUSAMHU, OOBEINHEHUE U MEepecevyeHre
coObITHi, Auarpamma Ditnepa (Ditnepa—BeHHa), COBMECTHbIE U HECOBMECTHBIE COOBITHSI.

N3yuyaTh TeopeMbl O BEPOSITHOCTH 00bETUHEHUSI IBYX COOBITHH ((DOPMYIIBI CIIOKEHUSI BEPOSITHOCTEM).

YuacTBOBaTh B O0CY:KI€HHMH pelleHHsl 3aJa4d, B TOM YHCJIE TEKCTOBBIE 3aJaud Ha OIPEAEICHUE BEPOSTHOCTEU




O00BEAMHECHHS 1 TICPECEUCHUS COOBITUH C TOMOIIBIO YUCIIOBOM MPSMOH, ArarpaMm Ditsiepa, GOpMYJIIbI CII0KESHUS BEPOSTHOCTEH.
OcBauBaTh MOHSITHSI: TPABWIO YMHOXKEHHS BEPOATHOCTEH, YCJIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHS JEpPEBO
CIIy4alHOTO OIIBITA.

N3yuath cBolicTBa (OMpe/esieHs) He3aBUCUMBIX COOBITHH.

YuyacTBOBaTh B 00CY K/I€HUM pPellleHusl 3aJa4y Ha ONpEeSICHUE U UCII0JIb30BAHNE HE3aBUCUMBIX COOBITHUH.

Y4yacTBOBaTH B 00CY:K/I€HNM PelICHUs] 32Ja4M HA IIOMCK BEPOSITHOCTEH, B TOM YHUCJIE YCIOBHBIX, C UCIIOJIb30BAHUEM J€pEBA
CJIy4aiiHOTO ormbITa.*

006001EeHNE,
KOHTPOJIb

IloBTOPATH U3y4EHHOE U BHICTPAMBATH CHCTEMY 3HAHUM.

Pemarts 3ama4ym Ha IPEJCTaBICHUE U ONUCAHME JAHHBIX C IIOMOLIBK HM3YYEHHBIX XapaKTEPUCTUK (C HCIHOIb30BAHUEM
BHU3YaJIbHOW OTIOPHI).

*¥Y4acTBOBATh B 00CYKI€HHH PelIeHUsT* 3a/1a4M C IPUMEHEHHEM IpadoB.

PemaTs 3a1aum Ha HaXOXKAEHUE BEPOSITHOCTH CIYYalHOrO COOBITHS 110 BEPOSTHOCTSAM AJIEMEHTAPHBIX COOBITHIA, B TOM YHCIIE
B OIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSAMU (C BU3yaJbHOI ONOPOI).

*Y4acTBOBAaTH B 00CY:KI€HHH PelIeHUusT* 3aJa4i Ha HAX0XKJEHUE BEPOATHOCTEN O0BEIUHEHNUS U MIEpECEUEHUsI COOBITHI, B
TOM YHCJI€ HE3aBUCUMBIX, C UCIIOJIb30BaHUEM IpapUuecKuX MpeACTaBICHUH U JiepeBa CIy4aiiHOro ombITa.

*¥Y4acTBOBATH B 00CY:KI€HUH PelIeHUsT* 3a/1a4M Ha NepeuncieHne KoMOMHAIUH (YUCiia IepecTaHOBOK, YUCIIa COUEeTaHui),
Ha HaXOXXKICHHE BEPOATHOCTEH COOBITHI ¢ MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCIIE C UCIOJIb30BAHUEM TpPEYrojbHHUKA
[Tackains.

9 kiacce

Ha3Banue
pa3neJia (TemMbl)

XapakTepuCcTHKA JeSITeJIbHOCTH 00y4ar0IHuXCs

IloBTOpEHME
Kypca 8 kiacca

IToBTOPATH U3y4EHHOE U BHICTPAMBATH CHCTEMY 3HAHUM.

PemiaTh 3a1a4u Ha IIPEACTABICHUE U OIIMCAHUE TAHHBIX.

Pemarh 3a7aum Ha HaXOXJEHUE BEPOATHOCTEH OOBEIMHEHUS U MEPECEUCHHUs COOBITHI, B TOM YHCIIE HE3aBUCHUMBIX, C
HCIOJIb30BaHNEM I'paUyecKuX MpeICTaBICHUN U JepeBa CIIy4aifHOTO OIbITA.

Pemarp 3ajaum Ha mepeyHClieHHe KOMOMHANMK (Yrclia EPeCTaHOBOK, YMCIa COYETaHUM), HA HaXOXKICHUE BEPOSTHOCTEH
cOOBITHI ¢ TPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCJIE C UCIOIb30BaHUEM TpeyrojbHuka [lackamns




DJIeMEeHTBI OcBanBaTh Ha 0230BOM yPOBHE MOHSATHSN: KOMOMHATOPHOE MIPABUIIO YMHOKEHUS, YIOPsII0UEeHHAs Tapa, Tpoiika 00BEKTOB,
KOMOMHATOPUKH | I€pECTaHOBKa, (DaKTOpHAJ YUCIIA, COUETAaHHUE, YUCIIO cOUueTaHHM, *TpeyroabHuk [lackamns.™
PemaTs mpocreiimme 3aga4yu Ha MEPEUNUCICHUE YIOPSAIOUYEHHBIX Iap, TPOEK, IEPEUNCIICHUE NEPECTAHOBOK M COUYETAHUN
3JIEMEHTOB PA3JIMYHBIX MHOXKECTB (110 00pasiry).
PemaTs npocreiinime 3aJa4u Ha IPUMEHEHHUE YKMCIIa COYETaHUN B ajireOpe (CoKpaléHHoe yMHOXeHue, OuHoM HbroToHa) (¢
HaMpaBJsIOILEH TOMOLIBIO).
Pemarp, npuMeHsiss KOMOMHATOPHKY, 33/1a4l HA BHIYMCIICHUE BEPOSATHOCTEH, B TOM YHUCIIE C TOMOIIBIO 3JICKTPOHHBIX Ta0JINIL
B XO/JI€ MPAKTUYECKOI paboThI (C BU3YaJIbHOI OMOPOii).
I'eomerpuueckass | *OcBanBaTh NOHSITHE TEOMETPUIECKON BEPOSITHOCTH.
BEPOSITHOCTDH YuyacTBOBaTh B 00CY:KI€HHHU PelIeHUsI 3a]a4i Ha HAXOXKJCHUE BEPOSTHOCTEN B ONBITAX, MPEACTABUMBIX KaK BHIOOP TOUEK
13 MHOT'OYTOJIbHHUKA, KPYyra, OTpe3Ka WK AyTU OKPYKHOCTH, YUCIOBOTO MPOMEXYTKA™
UcnbiTanus OcBanBaTh Ha 0a30BOM ypPOBHE NMOHSITHS: HCIIBITAHUE, SJIEMEHTapHOE COOBITHE B UCHBITAHUU (yCIIEX M Heyjaya), cepus
BepnyJim WCIIBITAaHUH, HACTYIJIEHUE TIEPBOTO ycriexa (Heynauu), cepus ucnbplTanuii bepaymu.
Pemats npocreiiime 3aa4n Ha HaX0XKJICHUE BEPOSITHOCTEN COOBITHIA B CEpUM UCTIBITAHUH 1O IEPBOTO ycIieXa, B TOM YHCIIe
C IpUMeHeHueM (opMYyJIIbl CyMMbI T€OMETPUUYECKOH Mporpeccuu (¢ Omopoil Ha CIPaBOYHYIO HH(OPMALIHIO).
PemaTts nmpocreiimnme 3a1auynl Ha HAXOX/IEHUE BEPOATHOCTEH 3JEMEHTAapHBIX COOBITUN B cepuH UCIbITaHM bepHymiu, Ha
HaXO0XJ/I€HHE BEPOSITHOCTH ONPEEIEHHOIO YMCIIa YCIIEX0B B CEpUU UCTIbITaHUI bepHysumu (¢ BU3yaabHOM omnopoit).
H3yuats B X0/1e IPAKTHYECKOH PadOThI, B TOM YHCIE C IOMOLIbIO HU(POBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B CEPUU
ucnbiTanui beprymim
CayuaiiHas OcBoutb Ha 0a30BOM YpOBHe NOHSITUSI: ClydaliHas BEJIMYMHA, 3HAYCHHE CIIYy4allHOM BEJIMYUHBL, DPACIpECIICHUE
BEJIMYHHA BEPOSITHOCTEM.

H3yuars m 06cy:KaaTh IPUMEPHI JUCKPETHBIX M HENPEPBIBHBIX CIyYalHBIX BEIWYMH (POCT, BEC YEJIOBEKA, YUCIEHHOCTh
HaceJIeHMs, IpyTUe U3MEHUMBbIE BEIMYMHBI, paCCMaTPUBABIIUECS B KypCce€ CTaTUCTHKH), MOJENIbHBIX CIy4yallHbIX BEJIMYUH,
CBSI3aHHBIX CO CIy4allHBIMHU ONbITaMH (OpOCaHNE MOHETHI, UTPAIbHOM KOCTH, CO CIIy4ailHbIM BHIOOPOM H T. I1.).

OcBanBaTh Ha 6230BOM yPOBHE MOHSITHA: MATEMATUYECKOE OKUJIAHUE CIIyYalHOW BEJIMYMHBI KAK TEOPETUUYECKOE CPEIHEE
3Ha4YeHHe, TUCTIePCHs CITydalHON BEJIMYMHBI KaK aHAJIOT JUCIIEPCUU YHCIOBOrO Habopa.

Pematpb 3agaum Ha BEIYMCIICHNE MAaTEMAaTUYECKOTIO OKUAHUSA U TUCIIEPCUN TUCKPETHOM CITy4aliHOM BEJIMYMHBI 110 33 TaHHOMY
pacrpeieleH1Io, B TOM YHCIIe 3a/1a4, CBI3aHHBIX CO CTPAXOBAaHUEM U JIOTEPESIMU (C HAIPABJISIOIIEH TTOMOLIBIO).
3HAKOMHUTBCSI ¢ MAaTEMATHYECKUM OKHMJIAHUEM M JUCIIEPCUEH HEKOTOPBIX PACHPENCICHUM, B TOM YHUCIE paCHpeicIICHUs
CIIy4allHOM BEJIMUMHBI «YUCIIO YCIIEXOB» B CEPUU UCIIbITAHUN bepHyiu.

N3yuyaTh 4acTOTY COOBITHS B TOBTOPSIIOIIMXCS CIYy4alHBIX ONbITAX KaK CIy4allHyIO BEIMUYUHY.




3HAKOMHTHCS C 3aKOHOM OoJbIIuX uncen (B popme bepHymn): npu 60IBIIOM YHCIIE ONBITOB YaCTOTa COOBITHS OJIHM3Ka K €ro
BEPOSTHOCTH.

PemaTs 3a1aun Ha U3MEPEHUE BEPOSTHOCTEN C IIOMOILBIO YaCTOT (C HaIlPaBJISIOIIEH TOMOIIIBIO).

OO6cyk1aTh POJIb 3aKOHA OOJIBIINX YKHCEN B 000CHOBAHWHU YaCTOTHOTO METO/Ia U3MEPEHHUS BEPOSITHOCTEH.

OO6cy:k1aTh 3aKOH OOJIBIINX YHUCEJ KaK MPOSIBICHUE CTATUCTUYECKONH YCTOMYMBOCTH B M3MEHUYUBBIX ABJICHUSAX, POJIb 3aKOHA
OOJIBIIKX YKCEN B IPUPOJIE U B )KU3HHU YEIOBEKA.

O000menne,
KOHTPOJIb

IToBTOPSATH N3YUEHHOE U BHICTPAMBATH CHCTEMY 3HAHMIA.

PemaTh 3a1aum Ha Npe/ICTaBICHUE U ONMCAHNUE JAHHbIX.

Pemiath 3a7a4M Ha HaXOXJIEHUE BEPOSITHOCTEH COOBITHIA, B TOM YHCIIE B OMbITAX C PAaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH, BEPOSTHOCTEN 00bETUHEHUS U IEPECEUEHUS] COOBITUMN, BBIYUCISATH BEPOSITHOCTH B OIBITaX C CEPUSAMH CIyYaHbIX
WCTIBITAaHUI

TEMATHYECKOE IINTAHUPOBAHHUE

AJI'EBPA 7 KJIACC

KoauyecTBO yacos JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeoB H TEM nudpoBbIe
Ne i/m P Konrpoabusie | IIpakTHyeckue (mucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcbl
1 Yucia 1 BeIIuCIeHNS. PannonansHbIe o5 1 bu6mmoreka [IOK
qucna https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 Anreo 27 1
FEOPAIHCCKIE BHPCHHA https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
3 Yy 20 1
PABHCHHA 1 HEPABCHCTBA https://m.edsoo.ru/7f415b90



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

but6mmoreka [IOK

. 1
4 Kooppunatet i rpagpmki. Gynkuun 24 https://m.eds00.ru/7f415b90
bu6moreka [IOK
> HosToperye n 0dodmerHe 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB ITO 102 5 0
IMPOI'PAMME
AJITEBPA 8 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3nesnoB u TeM nupposBbIe
Ne n/mn P Kontpoabnsie | IIpakTnyeckue (tubp )
NPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
but6mmoreka [IOK
1 Uucna u Beruucnenus. KsagparHeie KOpHA 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruucnenusi. CTeneHsb ¢ 1elbiM 7 bubmuotexa [JOK
II0Ka3areyieMm https://m.edsoo.ru/7f417af8
3 Anredpanyeckue BbIpaXKeHUsI. 5 1 bu6nuorexa LIOK
KBanpartHblii TpEXUiIeH https://m.edsoo.ru/7f417af8
4 AnreOpanuecKue BhIPaXECHUS. 15 1 bubmmorexa [LIOK
Anrebpanyeckasi 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBaipaTHbie 15 1 bu6mmoreka [IOK
YpaBHEHUS https://m.edsoo0.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bu6mmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
b K
7 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 12 1 nomorexa LIO

https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

but6mmoreka [IOK
8 PYHKUHH. OCHOBHEIC NOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
d Dynxuun. qucnossie pyniin 9 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 Tosropere u 0bobmere 6 . https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOIT'PAMME
AJI'EBPA 9 KJIACC
KonuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTebHbIE
padoTbI padoTbI
pecypchbl
1 Uucna v BerauciaeHus. JlelicTBUTEIbHBIC 9 bubmuorexa [IOK
qucia https://m.edso0.ru/7f419d08
9 YpaBHEHUS U1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bu6mmoreka [IOK
OZHOM NIEPEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bu6nmoreka [IOK
ypaBHEHUU https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7f419d08
but6mmoreka [IOK
> Dynxunn 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 Uucnoble NOCIIE10BATETbHOCTH 15 1 htts://m.edsoo.ru/7£419d08
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7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIHS 18 1 bu6mmoreka [IOK
3HAHUH https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6
TEMATHYECKOE IINTAHUPOBAHUE T'EOMETPUSA
I'EOMETPHUS 7 KJIACC
KouaunyecTBo 4acoB
HaunmeHnoBaHue pa3/iesioB U TeM DJieKTpoHHBIE (HU(POBHIE)
Ne i/ KouTposabHbie
NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE PecypChl
padoThI
IIpocreiimue reome €CKHE
3 ot emoicrmn, Tomepemne reerpmmoot 14 buborera LIOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYHMH
but6mmoreka [IOK
2 Tpeyrobri 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannenpHble IpsAMBIE, CYMMa YIJI0B 14 1 bu6mmoreka [IOK
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomeTprueckue 14 1 bu6nmnoreka [IOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuorexa [IOK
5 [ToBTOpenue, 06001IeHe 3HAHUN 4 1 httos://m.edsoo.ru/7fA15e2e
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4
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I'EOMETPUSA 8 KJIACC

KoanuectBo yacos
HaumeHoBaHMe pa3iesioB U TeM JyekTpoHHbIE (U(pPOBHIE)
Ne ni/m KonTposabHbie
NMPOrpamMMmbl Bcero o0pa3oBaTesibHbIE PeCYPChI
padoThI
N bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOARHIIN https://m.edsoo.ru/7f417e18
Teopema daneca u TeopeMa o
2 MPOTMOPIIMOHATIFHBIX OTPE3Kax, MOJOOHBIE 15 1 bubmmorexa [IOK
ponopht P > 11OA https://m.edsoo.ru/7f417e18
TPEYroJbHUKU
IInomans. Haxoxaenue miomanei
3 Tpe IHOJ'II[I:HI/IKOB U JI:\[/IHOFO OJfI;IHI[BIX ¢bur 14 1 bubamorexa LOK
peyr 4 P- https://m.edsoo.ru/7f417e18
[Tnomaau nomoOHBIX GUryp
4 Teopema Iludaropa n nagana 10 1 bu6mmoteka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIIBl B OKPY>KHOCTH. BrincanHbie u
5 OTMCAHHBIC YETHIPEX YT OJTbHUKHU. 13 1 bubnmoreka [JOK
Kacarenbnsle k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bub6naunorexa LIOK
6 TosTopenue, 0bodmenue snanmit 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 6
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IF'EOMETPUSA 9 KJIACC

HaumeHoBaHMe pa3iesioB U TeM

Kosun4yecTBo 4acoB

DJIeKTpPOHHBbIEe (U (POBbIE)

Ne ni/m KonTpoabHbie
NMPOrpamMMmbl Bcero o0pa3oBaTebHbIE PeCYpPChI
padoThbI
1 Tpuronometpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa LIOK
CHHYCOB. Penienue TpeyrojbHIKOB https://m.edsoo.ru/7f41al2c
9 [IpeobpaszoBanue monobus. MeTpudeckue 10 1 bubnmoreka [IOK
COOTHOIIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
but6mmoreka [IOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBbI KOOPAMHATHI HAa TIOCKOCTH 9 1 bubmorera [JOK
P pA https://m.edsoo.ru/7f41al2c
[TpaBrIIbHBIC MHOTOYTOJIBHUKH. JlJTHA
5 05 YKHOCTH U TLIO y; b Kpyra 8 8 bubmmorexa [IOK
Py = ﬂv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue momanei
but6mmoreka [IOK
0 Jlemierins mwIockocTh 0 https://m.edso0.ru/7f41a12c
7 [ToBTOpenue, 06001IeHNE, CHCTEeMAaTH3 Al 7 5 but6mmoreka [IOK
3HAaHUU https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6

TEMATHUYECKOE IINTAHUPOBAHHUE «BEPOJATHOCTDBb U CTATUCTHUKA»

BEPOATHOCTDb U CTATUCTHUKA 7 KJIACC
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KoJsnyecTBo yacoB JIeKTPOHHbIE
HaunmeHoBaHMe pa3/ieJioB U TeM uugpoBbie
Ne ni/nn P Konrpoabubie | IIpakTuyeckue (mupp )
NPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcsl
bubmuorexa [JOK
! Tlpencraperue AaHHbIX ! 2 https://m.edso0.ru/7f415fdc
bubmuoreka [JOK
2 OmucaTensa CraTHeTHKa 8 ! https://m.edsoo.ru/7f415fdc
N bubmuorexa [JOK
3 Corysaiiias H3MERIMBOCTS 6 ! https://m.edso0.ru/7f415fdc
but6mmoreka [IOK
4 Brenerne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa CIIy4aitHOro 4 1 bu6mmoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
i 2
6 O0001enne, cucTreMaTH3anysa 3SHAHUH 5 htts://m.edsoo.ru/7fA15fdc
OBIIEE KOJIMYECTBO YACOB I10 34 5 5

I[TPOTPAMME
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BEPOATHOCTDb U CTATUCTHUKA 8 KJIACC

KoauuecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ieJioB U TeM uudpoBbie
Ne ni/m P Konrpoabusie | Ilpakruyeckue (mudpp )
NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchbl
bu6mmoreka [IOK
! Hosropenne kypea 7 kiacca 4 https://m.edsoo.ru/7f417fb2
9 OnucarenpHas cTaTucThKa. PaccenBanue 4 bu6mmoreka [IOK
JaHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
3 Mrowxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [IOK
4 BeposiTHOCTB cityualfHOTO COOBITHUS 6 1 httos:/m.edsoo.ru/7f417f62
bu6mmoreka [IOK
> Brenenme B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [IOK
6 Crtysaidubie cobrmia 8 https://m.edsoo.ru/7f417fb2
. butmmoreka [JOK
7 O0001enue, cucTeMaTH3anys 3HaHUH 4 2 httos://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 34 9 1

I[TPOTPAMME
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BEPOATHOCTDb U CTATUCTHUKA 9 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3aeoB M TeM uudposBbIe
Ne ni/m P Konrpoabusie | IIpakTHyeckue (mucpp )
NMporpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
but6mmoreka [IOK
1 TosTopenue kypca 8 knacca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 DneMeHThl KOMOMHATOPUKH 4 1 htts://m.edsoo.ru/7f41a302
3 I'eomeTprueckas BEpOSITHOCTD 4 bubmmorexa [JOK
P p https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Henbirarus bepiysuim 6 1 https://m.edsoo.ru/7f41a302
. bubmuotexa [JOK
> Coryuaitnas BenHnHa 6 https://m.eds00.ru/7f41a302
bu6mmoreka [IOK
6 O6obmenne, KonTpoI:, 10 1 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 1 2
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