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denepanpHas paboyas mporpamma Mo y4eOHOMY Tpeamery «MaremaThkay
(6a3oBbBIN ypoBeHb) (TmpemMeTHass obnacth «Maremaruka u WHpOpMaTHKa») (manee
COOTBETCTBEHHO — IIporpamMmMa II0 MareMaTHKe, MaTeMarThka) BKIIOYaeT
MOSICHUTENIBHYIO  3alHCKY, COMAEp)KaHWE OOYYCHHs, TUIAHUPYEMBIC PE3yIbTaThI
OCBOEHHS IPOrPAMMBbI 110 MaTEMaTHKe.

[TOACHUTEJIBHA A 3AIINCKA

denepanpHas pabovas mporpaMMa MO MaTeMaTUKe s OOydJarolmuxcs ¢
3aJiepKKor Ticuxuueckoro pasButusa (manee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusi NOArOTOBIIEHa Ha ocHoBe DenepalbHOrO  TOCYIapCTBEHHOIO
o0pa3oBaTeNbHOTO  CTaHAapTa OCHOBHOTO  obmiero  obOpazoanus  (IIpuka3
Munnpocsemenuss Poccun or 31.05.2021 . Ne 287) (manee — dI'OC 0OO0O0),
denepanbHOM aganTHPOBAHHON 00pa30BATEIBHON MPOrpaMMbl OCHOBHOI'O OOILEro
oOpa3oBaHusl JUIsl OOYYarOIIUXCA C OTrPAaHUYCHHBIMH BO3MOXHOCTSIMU 3/I0POBBS
(ITpuka3z Munnpocsemenus Poccun ot 24 HosOpsa 2022 1. Ne 1025), denepanbHoit
pabodeil mporpaMMbl OCHOBHOTO OOIIIEro OOpa3oBaHUS MO Y4eOHOMY MPEAMETY
«Maremarukay», denepabHON pOrpaMMbl BOCTIUTAHMSI, C YUETOM pacIpeieIeHHbIX
o0 KJaccam NpOBEpsSEMbIX TpeOOBaHUN K pesynasraram ocBoeHus DenepanbHoOU
aJanTUPOBAaHHON 00pa30BaTEIbHONW MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
ISt 00y4aroluXcsl ¢ 3aJepKKOM MCUXUYECKOro pa3BuTus. B paboueil mporpamme
yuTeHbI UeH U nojoxeHus KoHuenuuu pa3BUTHS MaTeMaruyeckoro oOpa3oBaHUs B
Poccuiickon denepanum.

O01mas xapakrepucruka y4e0Horo npeamera «MareMaTuka

VYueOubii npenMer «MaTemaTuka» BXOAUT B MNPEAMETHYIO 00JacThb
«Marematuka ¥ uHpopmaTthka»y. OH CHOCOOCTBYET pPa3BUTHUIO BBIYUCIUTEIBHOU
KYJABTYpPhl M JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS IMOJIb30BaThCSA
aITOPUTMaMHU, a TaKKe MPUOOPETCHHUIO MPAKTUYCCKHX HABBIKOB, HEOOXOAMMBIX B
MOBCEAHEBHOW Ku3HM oOydwatomuxcs ¢ 3[IP. VYueOHbIE mpenMer pa3BHBaeT
MBIIIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (PYHKIHMOHATIBHYI0 TPaMOTHOCTb,
YMEHHUSI  BOCHPWHUMATh W  KPUTUYECKH  aHAJIW3WPOBaTh  HWHQPOPMAIIHUIO,
MPENICTABICHHYIO B PA3IUYHBIX (hOpMax.

OOydeHne MareMaTuKe JaéT BO3MOXXHOCTh pa3BUBaTh y oOydaromuxcs ¢ 3[1P
TOYHYIO, PAIMOHAJFHYI0O W HWH(POPMATUBHYIO pedb, YMEHHE OTOMparh HambOonee
MOJXOAIINE SI3bIKOBbIE, CUMBOJIMYECKHUE, IpapUUecKue CpeacTBa Jis BbIPAKEHUS
CYXICHUH ¥ HATJISTHOTO MX MPEICTABICHHUS.

HeobxonnMpIM KOMIIOHEHTOM OOIIEH KYTbTYpbl B COBPEMEHHOM TOJKOBAaHUU
SBIIACTCSI  OOIee 3HAKOMCTBO C METOJAAMHM TIO3HAHUS  JCHCTBUTEIBHOCTH,
MIPENICTABICHNE O TIPEIMETE U METOAaX MaTeMaTHKH, UX OTIMYHUMA OT METOMOB JAPYTHX
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSAX NMPUMEHEHUS] MaTEMaTHKU
JUTSL peUIeHUs] HAyYHBIX W TMPUKIATHBIX 3a4a4. TakuM 00pa3oM, MaTeMaTHYeCKOe
oOpa3oBaHHE BHOCUT CBOH BKJIaJ B (hopMHUpoBaHUE 00IIEH KyIbTYphl YEIOBEKa.



M3ydyeHre MareMaTWKyd TakXKe CIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHUIO
YeJIOBEKA, MOHMMAHHUIO KpacoTbl M H3SALIECTBA MATEMaTHYECKUX PaCCYXICHHMH,
BOCHIPUSATHUIO TEOMETPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUHU.

[Iporpamma oTpaxaer copaepxaHue oOydeHHsl npeameTry «MaremaTuka» c
Y4E€TOM 0COOBIX 00pa30BaTENbHBIX MOTpeOHOCTEl oOyuatomuxcs ¢ 3[1P. OBnagenue
y4eOHbIM npeaMeToM «MareMaTukay MpeACTaBIseT ONPEACIEHHYIO CI0KHOCTD IS
yaamuxcsi ¢ 3I[IP. ¥V obyuatomuxcs ¢ 3[1P nambonee BbIpakeHBI OTCTaBaHUS B
pa3BUTUM CJIOBECHO-JIOTMYECKUX (OPM MBIIUIEHUS, I03TOMY aOCTpakTHbIE H
OTBJICYEHHBIE KATETOPUU MM TPYIAHOJIOCTYNHBI. B TOXXE Bpems Mpu ClIeHHATbHOM
oOyueHuM oOydJaroIMecs MOryT BBIIOJHATH 3aJaHusi 1o anropurMmy. OHu
BOCIIPUMMYMBBEI K TMOMOIIM, MOTYT BBINIOJHUTh MEPEHOC HA AHAJIOTMYHOE 3a/laHue
YCBOEHHOro cnocoba pemieHus. CHUKEHHE Pa3BUTUS MBICIUTENBHBIX ONEpaluid U
3aMEJUICHHOE CTAaHOBJICHHE JIOTMYECKMX JAEUCTBUM NPHUBOJAT K HEJOCTATOYHOU
OCMBICIIEHHOCTH COBEpIIAEMBIX yUE€OHBIX AEHCTBUNA. Y OOy4YarOMMXCS 3aTPyAHEHBI
CUETHBIEC BBIYMCIIEHUS, NPOU3BOJMMBIE B yME€. B NHCbMEHHBIX BBIYMCIECHUSAX OHHU
MOT'YT MpPONYyCKaTh OJMH W3 MPOMEXKYTOUYHbIX mmaroB. IIpu pabore ¢ uyuciaOBHIMU
BBIPDAKCHHUSIMH, BBIYMCIIEHHEM HX 3HAYEHHs MOTYT HE YyJIEpKUBaTh NPABUIbHBINA
nopsfok nedctBuil. Ilpu ynpomienuu, npeoOpa3oBaHUM BBIPAXKEHUH ydalluecs ¢
3IIP HEe MOryr camMoOCTOSTENBHO NPHUHATH PEIICHHE O IOCIEI0BATEIBHOCTH
BBINOJIHEHUS JeicTBU. KOHKpETHOCTh MBINIIIEHHUS OCJIOXKHSET YCBOCHHS HaBbIKa
pellleHHs] YpaBHEHUI, HEpPaBEHCTB, CHUCTEMbl YypaBHeHUH. WM MamomocTymHo
COBEpIIIeHNE 00PATUMBIX OTIEPAITHIA.

Huskuil  ypoBeHb  pa3BUTHS  JIOTUYECKUX  ONEpalui, HEI0CTaTOYHas
O0OOILIEHHOCTh MBIIUICHUS 3aTPYIHSAIOT U3ydeHUue TeMbl «DyHKIUW»: MpHU
olpene’aeH (PYHKIMOHAIBHOW 3aBUCHUMOCTH, INpU ONHCAHUM TrpaduuecKon
CUTYallUH, UCIIOJIb3YsI TEOMETPUUYECKUM, anreOpandeckuid, PyHKIMOHATbHBIA S3bIKH.
Hepenko yuamuecs He BUIAT pa3sHUIIBI MEXY O0JACThIO ONpeneneHus pyHKIUNA 1
00J1aCThIO 3HAUEHUM.

Pemenue 3amay compsikeHO € TPYIHOCTSIMHU O(OPMIIEHUS] KPAaTKOM 3aIucH,
IIPOBEJCHUSI aHAJIM3a YCJIOBUS 3a/1a4yMl, BhIJENIEHUs cyliecTBeHHoro. O0yyaromuecs ¢
3IIP 3arpynHsitoTcs chenaTh YMO3AKIIOYEHHE OT OOIIero K YacTHOMY, HEpPEIKO
BBIOMPAIOT HEpalMOHAIbHBIE CIOCOOBI  pEUICHHs, HWHOTJAa OrpPaHUYUBAIOTCS
MaHUITYJSIUSIMU C YUCIIAMHU.

IIpy w3yyeHum reoMmeTpuyeckoro wmarepuana oOyvaromuecs ¢ 3IIP
CTIKUBAIOTCSI €  TPYAHOCTBIO  JI€JaTh  JIOTHYECKHE  BBIBOJBI,  CTPOUTH
noclieIoBaTeNbHbIe paccykaeHus. HerpouHble 3HaHNsS OCHOBHBIX TEOPEM F€OMETPUU
MPUBOAUT K OMMOKAM B PEIICHUU TeoMeTpuueckux 3amad. OOydaroniuecss MOryT
HOAMEHUTH (POpMYIy, HETIPaBWIBHO MPUMEHUTH TeopeMy. K ceppe3HbIM ommOkaMm B
pEelIeHHH  3aJad  MPUBOJAT  HEIOCTATOYHO  Pa3BUThIE  MPOCTPAHCTBEHHBIE
npeacTaBieHua. MM CIOXKHO BBINONHUTE YEPTEX K YCIOBUIO, B MHCbMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBACHEHUE K YEPTEKY.

ToyHOCTh 3amIOMHUHAHUS M BOCIPOU3BEACHUS y4eOHOrO MaTepuaga CHUKECHbI
N0 NpUYUHE C€Ia00CTHM MHECTHYECKOW NeATEIbHOCTH, CY)KEHHS oObeMa MaMATH.
Obyuaromumcs ¢ 3IIP TpeOyercs OGompiie BpeMEHH Ha 3aKpelyieHHE MaTepuana,
aKTyaJIM3alus 3HAHWUM 110 OIOPE MPH BOCIIPOU3BEICHUU.



Jlnst  mpeojofieHusT  TPYAHOCTEH B HM3YYCHHH  y4eOHOro  IpeaMmeTa
«Marematuka» Heo0X0IMMa ajanTtanusi 00beMa 1 Xapakrepa yaeOHOTo MaTtepuania K
MMO3HABaTEILHBIM BO3MOXKHOCTSIM yuaniuxcs ¢ 3[IP. Crnenyer yueOHBIN MaTepuan
MIPETIOTHOCUTL HEOOJBITMMHU TIOPIIUSIMH, YCIOXKHSS €r0 IMOCTEIEHHO, M3BICKUBATH
criocoObl  aJanTaluyd  TPYAHBIX  3a/JaHUN, HEKOTOphIe TEMbl JaBaTh Kak
O03HAKOMUTEILHBIE; HCKJII0YAaTh OTAEIbHBIE TPYJIHBIE JI0Ka3aTeJIbCTBA;
TEOPETUUYECKU MaTepuall PEKOMEHAYETCS H3y4aTh B TIPOIECCE MPAKTHICCKOM
NEATeTLHOCTA MO pemieHuro 3aaad. OpraHuyeckoe €JAMHCTBO MPAKTHYECKOU H
YMCTBEHHOH JIEATEILHOCTH Y4YaIllUXCs Ha ypOKax MaTEMaTHKH CIIOCOOCTBYIOT
MIPOYHOMY M CO3HATEJIbHOMY YCBOSHHUIO Oa3WMCHBIX MaTEMaTHYECKUX 3HAHUN M
YMEHH.

Hesan u 3apa4n n3yyeHus yueOHoro npeamera «Marematuka»

[IpuopureTHbIMU 1ENSIMU O0yUYEHUSI MaTeMaTHKe B 5—9 Kilaccax SIBISIOTCS:

* (GopMUpOBaHHE IEHTPATHHBIX MATEMaTUYCCKUX TMOHATHNA (YUCTIO, BETUYHMHA,
reomerpuueckas  ¢urypa, IIepEMEHHas, BEPOSTHOCTD, byHKIIUA),
o0ecreunBaroUuX MPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MAaTEMAaTHUYECKOTO
oOpazoBanus obydaromuxcs ¢ 311P;

* noaBeneHue oOyyaromuxcs ¢ 3[IP Ha poctymHOM [is HHMX YpOBHE K
OCO3HAHUIO B3aUMOCBSI3M MATEMATUKW W OKPYXAIOIIEro Mupa, MOHUMAaHUE
MaTeMaTUKHU KaK YaCTH OOIIel KyJIbTYphl YEIIOBEUECTBA;

" pPa3BUTHE WHTEIJIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH OOYy4aroIMXCs C
311P, no3HaBaTenbHOW aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHM, KpUTUUHOCTHU
MBIIICHHS, UHTEpeca K U3YUEHUI0 MaTeMaTHKH;

* ¢GopmupoBaHue (YHKIIMOHATHHOW MAaTEMAaTHYCCKOM TPAMOTHOCTU: YMEHUS
pacro3HaBaTh  MPOSIBJICHUS  MaTeMaTHUYEeCKUX  IOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B pEANBbHBIX KU3HEHHBIX CHUTYalUsIX U TPU H3YYCHUH
JIPYruX y4eOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynMpoBaTh WX Ha S3BIKE MATEMATUKH M CO3/l1aBaTh MaTeMaTU4YecKue
MOJIeNIM, TPUMEHATh OCBOCHHBI MaTeMaTM4yeCKUMl ammapar sl penieHus
IIPAaKTUKO-OPUEHTUPOBAHHBIX  3a/1a4, HHTEPIPETUPOBaTh M  OLECHUBATH
NOJTy4YE€HHBIE PE3YNIbTATHI.

JlocTikeHre ATuX 1enel 00ecrneynBaeTcs perieHueM ClIeIyIoIuX 3a1ay:

* (popmupoBarh y oOyuaromuxcs ¢ 3[IP HaBbpikM y4eOHO-IIO3HABATEIHHOM
NESTENHbHOCTH: IUIAHUPOBAaHUE palOTHI, TMOWCK pAIMOHAIBHBIX IyTEH ee
BBITIOJIHEHUS, OCYILIECTBIECHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBaTb WHTEIIEKTYAJIbHOMY Pa3BUTHIO, (OPMUPOBATH KauyeCTBa,
HE0OXOMMBIE YEJIOBEKY JUIsl TIOJTHOLIEHHOM JKU3HU B COBPEMEHHOM OOIIIECTRBE,
CBOMCTBEHHBIE MATEMATUUYECKOU JEATETbHOCTH: SICHOCTH U TOYHOCTU MBICIIH,
WHTYWIIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHH, CIOCOOHOCTH K MPEOI0JICHUIO
TPYIHOCTEM;

* (GhopMHUpPOBATH KIIFOUEBBIE KOMIETEHIIMM YYAIIMXCS B paMKax MpPeIMETHOU
obmactu «Maremaruka 1 HHPOpMaTHKaY;

" pa3BUBaTh NOHATHITHOE MbIlIIeHUs oOyvatoutuxcs ¢ 311P;



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

" [peaycMaTpUBaTh BO3MOKHOCTh KOMIIEHCAIIUM OOpa30oBaTeNIbHbIX JIE(PHUIMTOB
B OCBOCHUH MIPEIIECTBYIOIIETO TPOrpaMMHOr0 MaTepuaia y 0Oydaromuxcs ¢
3I1P 1 HETOCTAaTKOB B MX MATEMATUYECKOM Pa3BUTHH;

" copMHpOBATH YCTONYMBHIN MHTEPEC YUAIIUXCS K TPEAMETY;

" BBISIBJISITH M pa3BUBATh MaTeMaTUYECKUE U TBOPUECKHE CITOCOOHOCTH.
OCHOBHBIE JIMHUU COAEPKAHUSA Kypca MareMartuku B 5-9 kiaccax: «Hwucna u

BBIYHCIICHUA», «Anrebpa» («AnreOpandeckue BbIpOKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Dynkuuny, «l'eomerpus» («l[eomerpuueckue GUIypbl U UX
CBOMCTBa», «3MepeHrne reoMeTpUIEeCKUX BETUUUHY), «BEpOATHOCTh U CTaTUCTUKAY.
JlaHHbIe JTMHUM PA3BUBAIOTCS MapajuIeIbHO, KaX/]as B COOTBETCTBUM ¢ COOCTBEHHOM
JIOTUKOM, OJHAKO HE HE3aBUCUMO OJHA OT Jpyroil, a B TECHOM KOHTaKT€ U
B3aumonerictBun. Kpome »TOro, mx oObequHSET JIOTMYEcKas COCTaBIISIONIAs,
TPAAUIIMOHHO TpHUCYIIash MaTeMaTUKEe W TPOHU3BIBAIONIASl BCE MAaTeMaTUYECKHe
Kypchl U conepxarenbHbie nuHHH. CdopmynupoBanHoe B DenepaibHOM
roCyIapCTBEHHOM 00pa3oBaTeIbHOM CTaHJIAPTe OCHOBHOIO OOUIero oOpa3oBaHUs
TpeOOBaHHE «YMETh ONEPHUPOBATh IMOHATUSAMM: OIpPENEIECHUE, aKCHOMa, TEOopeMa,
JIOKa3aTeIbCTBO; YMEHUE paclO3HAaBaTh MCTUHHBIE W JIOKHBIE BbICKA3bIBAHMS,
NPUBOJUTH TPHUMEPbl M KOHTPHPHUMEPHI, CTPOUTh BBICKA3bIBAHWUSA W OTPULIAHUSA
BBICKa3bIBaHMI» OTHOCHUTCSI KO BCEM KypcaMm, a (OpMHUpPOBaHHE JOTHYECKUX YMEHHUN
pacnpenensieTcss 0 BCEeM TrojaM OO0y4deHUsi Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus.

Conepxkanue oOpa3oBaHUsA, COOTBETCTBYIOLEE NPEAMETHBIM pe3yibTraTraM
ocBoeHus: dDenepaibHOM pabouyell NTPOrpaMmbl, pacHpefeNnéHHbIM 10 ToaaM
oOy4yeHusi, CTPYKTYPHPOBAaHO TaKuUM o0O0pa3oM, dYTOObI KO BCEM OCHOBHBIM,
NPUHIMIHAIBHBIM BOMPOCaM OOyvaroluecs oOpallaiuch HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MaTEeMaTMYeCKUMU TMOHATUSMH M  HaBbIKAMU  OCYILIECTBIIIIOCH
MOCJIEA0BATENIbHO U MOCTYNATENbHO, C COOIOIEHNEM IPUHIIMIIA TPEEMCTBEHHOCTH, a
HOBBI€ 3HAHUS BKJIIOYAJIMCh B OOIIYI0 CHUCTEMY MAaT€MaTHYEeCKUX MpeICTaBICHUN
obyuatomuxcs ¢ 3I1P, pacmmpsis u yryOunsst e€, 00pa3ysi MpoOdYHbIe MHOKECTBEHHbBIC
cBsi3u. OOmme 1eny u3ydeHus: yueoHoro npenmera «Maremarukay MpeAcTaBieHbl B
denepanpHOM pabouel mporpaMMe OCHOBHOTO 00111ero 00pa30BaHusl.

Oco0ennocTu 0T0OOpa M aganTalUU Y4eOHOr0 MaTepHasa 0 MATeMaTHKe

OOyuenune yueOHOMY mnpeamery «MaremaTuka» CTPOMTCS Ha CO3JaHUU
ONTUMAJbHBIX YCJIOBUHN JJI YCBOCHHUS MPOrPaMMHOIO Marepuaia oOy4yarolmMMHUCS C
3I1P. bonbiioe BHUMaHue yiensierca oT0opy yueOHOro Marepuaina B COOTBETCTBUH C
IOPUHLIMIIOM JOCTYMHOCTH TMPHU COXpPaHEHHH oOmIero 0a3oBOr0 YPOBHS, KOTOPBIN
JIOJDKEH T10 COAIEPKaHUI0 M 00beMy OBbITh aIaTUPOBAHHBIM IS oOy4arouxcs ¢ 3[1P
B COOTBETCTBUU C HUX OCOOBIMH 0OOpa3zoBaTelbHbIMH TOTpeOHOCTsIMU. Cremnyer
oOyneryuTh OBIaZeHUE Marepuaniom oOydaromumucs ¢ 3[IP mocpencTtBom ero
JETaIbHOrO OOBSICHEHUSI C CUCTEMATHYECKUM IMOBTOPOM, MHOTOKPATHON TPEHUPOBKHU



B NPUMEHEHUWU 3HAHWM, WCIOJIb3ys TPUEMbl aKkTyajdu3aluu (BU3yallbHasi oOIopa,
MaMsITKa).

®denepalibHas MporpaMMa Npe1yCMaTpUBaeT BHECEHNE HEKOTOPBIX U3MEHEHUN:
YMEHbIIIEHHE 00beMa TEOPETUUYECKUX CBEICHUM, BBHIHECEHUE OTIEIbHBIX TEM WU
EJIBIX Pa3/IeNIOB B MaTepUabl Il 0030pPHOT0, 03HAKOMHUTEIILHOTO U3YUCHHSI.

HN3meHenus mporpammsl B 5-9 kiaccax

MaremaTnka B 5 1 6 Ki1accax

B o03HakoMUTENBPHOM IUIAHE PEKOMEHIYETCS H3y4yaTb CIEAYIOLIUE TEMBI:
«Pumckass wymepanus», «PaBuble (urypsi», «lunuuap, konyc, map», «Kyom,
«IpssmoyronpHbIl napamenenunen», «llepemenienue Mo KOOPAMHATHON MPSIMON,
«Mopaynp uucnay, «HucnoBble NpPoMEXYyTKH»;, «MacmTaby» (uU3yyaercs B Kypce
«[eorpadusy); «M300paxkeHne reoMmeTpudecknx GUryp Ha HETMHOBAHHON Oymare ¢
UCIIOJIb30BAHUEM  LUPKYJS, JMHEHKH, YroJIbHUKA, TpaHCHIOpTHpa», «/lnuHa
OKpyxkHOCTHY, «[Lmomane kpyray, «llapamtensHsie npsmeiey, «lleprneHIuKyIIspHBIE
npsiMbie», «OceBasi U LEHTpalbHAsl CUMMETPUMN» (U3y4aeTCsl B KypCc€ T'€OMETPHM);
«beckoHeuHbIE TMEPUOIUYECKUE JECITUUYHBIE Npodu. JlecsiTuuHOe NpUOTHKEHUE
OOBIKHOBEHHOM Jpo0W» (M3y4aeTcs B Kypce ajireopsl).

Crenyer yMEHBUINTh KOJHWYECTBO YacOB Ha ClEAyHIIUE TeMbl: «PemieHue
JOTUYEeCKUM 3anauy», «/lmmHa ortpeskan, «lllkanby, «PacnpenenuTenbHbIl 3aKOH
YMHOXXEHHUSI», «3anich MPOU3BENCHUS C OYKBEHHBIMU MHOXUTEISIMIY, «[locTpoeHue
KOH(pUrypanuii U3 4Yacted MpsiMOil, OKPY>KHOCTM Ha HEJIMHOBAHHOW M KIIETYATOU
Ooymarey», «Jlemutenn u kpartseie. [IpusHaku gemumoctny, «HamOompimmii oOmui
JIEIUTENh W HaWMEHblllee ollee KpaTHoe. J[eTuMocTb CyMMBbI U TIPOU3BEACHUS».
«[IpuBenenue apoOM K HOBOMY 3HaMeHarteno», «HaxokaeHue 4YacTu Ienoro u
1enoro mo ero vactu». «OKpyrJIeHHe NeCSITHYHBIX Apobeit». «Pemenue 3amau
nepedopoM BceX BO3MOXKHBIX BapuaHTOB». «CocTaBiieHHME OYKBEHHBIX BBIPAXKCHUIM
M0 YCJIOBHIO 3a7a4ym». BBICBOOOAMBIIIMECS Yachl MOXKHO WCIOJB30BaTh Ha
NOBTOpPEHUE (B Hayaje U KOHIIE Y4eOHOro rojia), Ha u3ydyeHue Haubosee TPYAHBIX U
3HAYMMBIX TeM: B V KJlacce — Ha pellleHue YpaBHEHUM, MPUBEAEHUE IPOOU K HOBOMY
3HAMEHATEI0, YMHOKEHHUE U JIeJICHHUE JACCITUYHBIX po0eH, n3MepeHue yrios; B VI
KJIaCCe€ — JIEUCTBHUS C TOJOXKUTEIBHBIMA M OTPULATEILHBIMA YMCIAMH, PEIICHUE
ypaBHEHUH, CIIO)KCHUE W BBIUUTAHHUE YHUCEII, COMIEPIKAIIUX TENYI0 U IPOOHYIO YacTh,
Ha YMHOXXEHUE U JieJIeHuEe OOBIKHOBEHHBIX JIPOOEH.

Auaredpa

B o3HakoMuTENbHOM IUIaHE PEKOMEHAYETCS W3y4yaThb CIEAYIOIIME TEMBI:
«ppauuoHanbHbie yucina. [lelicTBuTenbHbIe ynciay, «CpaBHEHUE JTEMCTBUTEIbHBIX
qucen, apupMEeTHIECKUE JEUCTBUS C JACHCTBHTEIBHBIMU YHCIamMuy, «HaxoxmeHue
NpUOMMKEHHBIX 3HAYEHM KBajgpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPABHEHUI TPETHEW M YETBEPTOM CTEIECHEN PA3JI0KEHUEM HA MHOXHUTENN», «DyHKIUS
y =VX u ee rpaduk», «IIorpemHOCTs ¥ TOYHOCTh MPUOIMKEHHA», «UeTHble U
HeueTHble QYHKIMNY», «DYHKIUSA y=X », «DYHKIUSA y= ax’, ee rpaduk U CBOWCTBA.
I'paduku pynkun y= ax’ +nu y=a(x—m)2, «YpaBHEHUE C JIByMsl IEPEMEHHBIMU U
ero rpadpuk», «['paduueckuii crmocod pemieHUs CHUCTEMBl  ypaBHEHHID,
«M300paxkenne 4jaeHOB apu(dMETHUUECKOW U TeOMETPUUYECKOW MPOrpeccHil TOUKaMu



Ha KOOPJIMHATHOW IUIOCKOCTU. JIMHEHHBIH U SKCHOHEHIUAIBbHBIN poCT. CIl0KHbBIE
MIPOLICHTBI.

Crnenyer yMEHbBLINTh KOJWYECTBO YacOB Ha H3ydyeHHE TeM: «DopMysbi»,
«/loKka3aTenbCTBO TOXKIAECTBY», «JIMHEHHOE YpaBHEHHE C JBYMS HEU3BECTHBIMUN),
«['paduk nuHEHHOTO ypaBHEHHs C JABYyMs MEepeMEHHbIMIY, «['paduueckoe pereHue
JIMHEWHBIX YPAaBHEHUW U CHCTEM JIMHEMHBIX YpaBHEHUIN», «CBONCTBA KBaJAPATUYHOU
byHKITII.

BricBoOOoMBIIMECS Yachl PEKOMEHAYETCS HCMOJIb30BaTh: JJisl  Jydliel
mpopabOTKK Haumboyiee BaXKHBIX TeM Kypca: «PelieHue ypaBHeHui», «PerieHue
CUCTEM ypaBHeHUI», «COBMECTHBIE ACUCTBUS ¢ ApoOsMu», «[IpuMeHeHne CBOMCTB
apuMETHUYECKOr0 KBaJpaTHOTO KOPHS»;, HA TOBTOpPEHHUE, pEIICHHEe 3ajady,
nmpeo0pa3oBaHre BEIPAKECHU, a TAK)KE HA 3aKpeIIeHne U3YYEHHOTO MaTepuara.

I'eomerpus

Cnenyer OCHOBHOE BHUMAHHUE YAECIUTh MPAKTUYECKON HAMPABICHHOCTH Kypca,
UCKIIIOYMB U YOPOCTUB HAWMOOJEe CIOXKHBIA JUIsI BOCIPHUSATUS TEOPETUYECKHMA
Matepual. Ha ypokax reomMeTpuu HEOOXOJUMO MAaKCUMAJIbHO HCIIOJIb30BaTh
HaTJITHBIE CpencTBa OOyYeHHs, OOJbINE TPOBOAUTH MPAKTUYECKHX padoT ¢
yyaugMucs, pemars 3aaadu. CTpouTh pelieHue 3aa4 npu NOCTOSHHOM O0pallleHuu
K HaIJISITHOCTHA — PUCYHKAM U YEPTEKAM.

O3HakOMHTENBHO JaThb TeMbl: «TeopeMbl W JOKa3aTENbCTBO. AKCHOMBI»,
«/lokazaTenbCcTBO OT MNPOTUBHOTO», «CylIECTBOBAHME U  €IUHCTBEHHOCTH
MEPIEHAUKYIISIpA K OpsaMon», «MeTol reOMETpUYECKUX MecT», «MeTon yaBoeHus
Menuanb», «Teopema daseca u Teopema 0 MPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHHKa», «l3MeHeHHe TpuUroHOMETpUYeCKHX  (PyHKUUM  mOpu
BO3pacTaHuu yrua», «Dopmynbl Ui paguyCcoB BIIMCAHHBIX W ONMCAHHBIX
OKPY’KHOCTEM  MPABWIBHBIX  MHOTOYIOJIBHUKOB»,  «YpaBHEHHE  MPIMON»,
«/IBmxenuey», «CBoiicTBa ABWXKEHUA», «TeopeMa O MPOM3BEAECHUM OTPE3KOB XOP/I,
TEOPEMBI O IPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOpPEMA O KBAJIPaTe KacaTeIbHOW.

Crnenyer yMEHBIINTh KOJIMYECTBO YACOB Ha HM3y4YeHHUE TeM: «CHUMMETpUYHBIC
¢urypel. OCHOBHBIE CBOWCTBAa OCEBOM cUMMETpUN», «lleHTpanbHas CUMMETpUs»,
«[Tapamnensubiii  mepeHocy, «IloBopor», «lIpeobpazoBanue mnomodus. IlogoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIEC 3aJ]Jayd Ha IOCTPOCHUE C IMOMOIIbIO
LUPKYJIsI W JIMHEUKW», <«/lexapToBbl KOOpPAMHATBI Ha IUIOCKOCTH», «PelieHue
TPEYroJbHUKOBY, «[lomobue Gurypy.

BricBoOOIMBIIIMECS YaChl HCTIONB30BATh HA PEIICHHE 3a/1a4 U IOBTOPEHHUE.

BeposiITHOCTH U CTATHCTHKA

B cBs3u ¢ Tem, 4TO MaHHBIA KypC BBI3BIBACT HAMOONBIINE CIOXKHOCTH JIJIS
obOyuaromuxca ¢ 3IIP, cBsA3aHHBIE CO CHMXKEHHBIM YPOBHEM pa3BUTHUSL CIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 U3y4YeHHE JIOJKHO CTPOUTHCS Ha 0a30BOM YpOBHE U
NOCTYIIHOM [JJi1 YY€HUKOB MmarTepuane. OCHOBHOE BHUMAHHE CIIENYET VIEIUThH
pazzenaM, CBS3aHHBIMHU C TOBTOPEHHUEM MPOMJECHHOIO MaTepuasa, YBEIUYUTh
KOJINYECTBO YIPAXKHEHUW W 3aJlaHUN, CBA3AHHBIX C NMPAKTUYECKOM JEATENbHOCTHIO
00yJarommnxcs.

Heobxommmo mepecMOTpeTh COAEpIKaHWE TEOPETHYECKOro Marepuana |
XapaKkTep €ro M3JIOKEHUS: TEOPETUYECKUM MaTepual MNPENOJAHOCUTH B IMPOLECCE



pelieHusl 3a/1ad W BBIMOJHECHUS 3aJaHWi HarsAHO-TIPAKTHUECKOrO XapakTepa; He
TpeOOBaTh BHIBOJA M 3alIOMHMHAHUS CIOKHBIX (POpPMYJ, pElIeHUS HECTaHAAPTHHIX,
TPYAOEMKHX 3aaHui. Psi TeM cieqyer n3ydaTh B O3HAKOMUTEIbHOM ILIaHE.

@enepanbHas MporpaMma MPEJOCTABISIET aBTOpY paboyell MporpaMmel
cBOOO/Y B paclpeneseHul MaTepuaia o 4eTBepTsaM (Tpumectpam). Pacnpenenenue
BPEMEHH Ha M3y4YeHHE TeM B TE€UCHHE yUeOHOTr0 rojia CAMOCTOSITEIEHO OMPEAeIsieTCs
00pa30BaTEIbHON OpraHU3aluel U 3aBUCUT OT OCOOEHHOCTEN IPYIIIbI 00 yHArOIINXCA
¢ 3I1P u ux ocoObIx 0Opa3oBaTEIbHBIX MOTPEOHOCTE.

IlpumepHbie Buabl JesaTeJbHOCTH oOyvyawmmxcesa ¢ 3IIP, o0yciaoBiieHHbIe
0COOBLIMH 0o0pa3oBaTeIbHBIMHU NMOTPEOHOCTAMM | odecreynBaroIue
OCMBIC/IEHHO€  OCBOE€HHE  CO/JAepP:KaHUM  00pa3oBaHUsl MO  NpeaMeTy
«MaTemMaTHuKa»

Conepxanue BUIIOB JearesibHOCTH oOydatoutuxcs ¢ 3IIP ompenensiercs ux
0COOBIMH 00pa30BaTENbHBIMUA MOTPEOHOCTSIMU. [IOMHMO IMPOKO HCIOIB3YEMBIX B
DOAOIT OO0 obmux A1t BceX 00yUJaroIuXxcsl BUJIOB JICSITEIHHOCTH CIEAYET YCUIIUTh
BU/IBI ICATEILHOCTH CIieNU(UIHbIE ISl JAHHOW KaTErOpuH JeTel, 00eCTIeunBarOIIHe
OCMBICJICHHOE€ OCBOEHHE COJIepXaHUs O0O0pa3oBaHHS IO TMPEAMETYy: YCHUJICHUE
MPEAMETHO-TIPAKTUYECKON JEATeTbHOCTH C AaKTUBU3AIMEd CEHCOPHBIX CHCTEM;
YyepelloBaHUE BUJOB JEATEIbHOCTH, 3aJCHCTBYIONIMX PAa3JIUYHbIE CEHCOpPHbIC
CHUCTEMBI; OCBOCHUE MaTepHayia C OIMOPON Ha aITOPUTM; «IIOIIArOBOCThY» B U3YUYECHUH
MaTepuayia; HUCIOJIb30BAaHUE JIOMOJHHUTEIbHOM BHU3YaJlbHOM ONOpPBI  (CXEMBI,
mabJIOHbl, OMOpHbIE TAOJMIBI); PEUYEeBOM OTYET O TMPOIECCe U PE3ysbTare
NeSATeTLHOCTY; BBHITIOJIHEHUE CHEIUATBHBIX 3aJaHul, 00eCreunBaIOUX KOPPEKIUIO
peryisiiuu  y4eOHO-TIO3HABATEIBHOM JICSITEIIBHOCTH M KOHTPOJIb COOCTBEHHOTO
pe3ynbTara.

@denepanbHasi TeMaTUyecKass U TEPMUHOJIOTHYECKAsi JIEKCHKAa COOTBETCTBYET
OAOIT O0O0.

Jns obyuarommxcs ¢ 3I[IP cyniecTBeHHbIM SIBIISIIOTCS TPUEMBI pabOTHI €
JIEKCUYECKUM MaTepuaioM To mpeamery. [lpoBomutcs cnenumanpHas padoTa 1O
BBE/ICHUIO B aKTHBHBIN CJIOBaph 00YYaIOIIMXCS COOTBETCTBYIOIICH TEPMHHOJIOTHHU.
N3yuaemble TEpMHUHBI BBOIATCS HAa TIOJHUCEHCOPHOW OCHOBE, 0OOs3aTenbHa
BU3YaJbHasl MOJJEPKKA, aJITOPUTMBI pabOThI C ONMPEEICHUEM, OMTOPHBIE CXEMBI IS
aKTyaJu3alui TEPMUHOIOTHH.

MecTo yqeﬁnoro npeameTa «MaTemMaTHuKa» B y‘leﬁHOM InJ1aHne

B coorBerctBun ¢ DenepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00Iero oOpa3oBaHus y4eOHBIA mpeamer «MaTemaTuka
BXOJUT B TNpeIMeTHyI0 ob0nactb «Maremarnka W HMHPOpMATHKa» U SBISETCA
oOs3aTeNbHBIM ISl u3ydeHus. B 5-9 knaccax yueOHblii mpeamer «MaTemaTuKa»
TPaJMLIMOHHO M3YyYaeTcs B paMKax CIEAYIOIUX yuyeOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «Anredpa» (BKIIOYAsl 3JIEMEHTHI



CTaTUCTUKU M Teopuu BepositHocTeil) u «l'eomerpusi». Hactosieir nporpammoit
BBOJIUTCSI CAMOCTOSTENbHBIN yU4eOHBIN Kypc «BepOosTHOCTh U CTaTUCTUKAY.

O6111ee yMcI0 4acoB, pEKOMEHAOBAHHBIX JUIsl U3yUEHUsl MaTeMaTHKH (0a30BbIi
YpOBEHB) Ha YPOBHE OCHOBHOTO 0011ero odpaszoBanusi, — 952 gaca: B 5 kiacce — 170
yacoB (5 yacoB B Henel), B 6 kinacce — 170 yacoB (5 yacoB B Hezento), B 7 Kiacce —
204 yaca (6 yacoB B Hefento), B 8 kinacce — 204 yaca (6 4acoB B Hezielno), B 9 kiacce
— 204 yaca (6 4acoB B HEJIEIIO).

I[InannpyemMblie pe3yabTaTbl OCBOCHUSI YUeOHOro npeamera «Maremarnka»
HAa YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus

N3yyenne MareMaTWuKd Ha YpPOBHE OCHOBHOro oOmiero o0Opa3oBaHus
HaANpPaBIICHO HA JOCTIKeHHUE oOydatomuMucs ¢ 3[1P TUaHOCTHBIX, MeTanpeIMeTHbIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB OCBOCHHS y4€OHOTO MpEeAMETa.

JINYHOCTHBIE  pe3yJIbTaTbl OCBOCHHMS NPOrpaMMbl IO  MaT€MaTUKe
XapaKTEPU3YIOTCS:

NATPHOTHYECKOE BOCIIMTAHME:

IPOSIBJIEHUEM MHTEpECa K NPOIUIOMY M HACTOSIIEMY POCCUICKON MaTeMaTHKH,
IEHHOCTHBIM OTHOIIIEHUEM K JTOCTHKEHHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUICKON
MaTeMaTH4eCKOM IIKOJIbI, K UCIOMb30BAHUIO 3THX JOCTHKEHUN B JIPYTUX HAyKax W
MPUKJIAJAHBIX cdepax;

rpa’/aaHcKoe 1 TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHHUIO OOS3aHHOCTEW TpakJaHWHA U peaiu3alud ero
MpaB, MPEICTABICHUEM O MAaTEeMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SBIEHUM, MNPOUEAYp TpakJaHCKOro oOiiecTBa (Hampumep, BbBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXKJICHHIO OSTHYCCKMX THPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM TMPUMEHEHHEM JIOCTWKEHUH HayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPaJIbHO-3TUYECKUX IPUHLIUIIOB B JIEATEIBHOCTH YUYEHOTO;

TPY/0BO€ BOCIIUTAHUE:

YCTAaHOBKOW HA AaKTUBHOE YYacTU€ B PpEUIEHUWM NPAKTUUYECKUX 3a7ad
MaTeMaTHYeCKOM HANpaBIEHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTE€MaTH4ECKOIro
oOpa3oBaHusl Ha MPOTSHKEHUU BCEH JKU3HM IS YCHEIIHOW mpodeccuoHalbHON
AESITETbHOCTH M Ppa3BUTHEM HEOOXOMUMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM WHIUBUIYAIbHON TPACKTOPUU OOpa30oBaHUSl M >KU3HEHHBIX IUIAHOB C
Y4ETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

ICTeTHYEeCKOe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K  OMOLIMOHAILHOMY M  3CTETUYECKOMY  BOCHPHUATHIO
MaTeMaTHYeCKNX OOBEKTOB, 3ajad, PEUICHWH, pacCyKIEeHUH, YMEHHIO BHUIETH
MaTeMaTu4ecKue 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 IMO3HAHUSA:

OpUEHTAllUe B JCATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HbIX
MpeCcTaBlieHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHs 4YEIOBEKa, NPUPOILI U
o0miecTBa, TNOHMMAaHUEM MaTeMaTHYeCKOW HayKh Kak c¢epbl UelOBEYeCKON
JESTENbHOCTH, JTAloOB €€ Pa3BUTHUS U 3HAYUMOCTH JUISl PA3BUTHUS ITUBUIU3ALINM,
OBJIAJICHUEM SI3bIKOM MAaTeMaTUKH W MaT€MaTH4YeCKOM KyJIbTYpOH Kak CpelCTBOM



MO3HAHWSI MHUpA, OBJIAJCHUEM MPOCTEHIIMMH HAaBBIKAMU HCCIIEIOBATEIbCKON
JesITeNbHOCTH;

¢pusuyeckoe BoOcNUTaHUE, (POPMHUPOBAHME KYJIbTYPbI 310pPOBbS M
IMOILMOHAIBHOIO 0JIATONOJIYYHA:

TOTOBHOCTBIO TPUMEHATh MaTeMaTHYeCKHe 3HAaHHA B HHTEpEcax CBOETrO
37I0pOBbSl,  BEACHUS  3JI0pOBOr0  oOpa3a  JKM3HM  (370pOBOE  NHTaHUE,
cOaNaHCUPOBAaHHBIA PEXUM 3aHATHH U OTABIXA, perymsipHas (uznyeckas
aKTHUBHOCTH), C(POPMUPOBAHHOCTHIO HaBbIKAa PEQIIEKCHH, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY U TAaKOro K€ MpaBa JPYroro 4eaoBeKa;

IK0JIOTHYeCKOe BOCIIUTAHUE:

OpHUEHTAIMEH Ha MPUMEHEHHE MAaTeMaTUIECKUX 3HAHUU /ISl peIIeHHs 3a/1ad B
00JIaCTH COXPAaHHOCTHU OKPY)KAIOIIEeW Cpelibl, IUIAaHUPOBAHUS MMOCTYNKOB U OLEHKU UX
BO3MOXKHBIX TIOCIICACTBUN JJIsl OKPY)KAaIOIIeW Cpeabl, OCO3HAHWEM II00aJIbHOTO
XapakTepa HKOJIOTHUECKUX MPOoOIeM U IMMyTeH UX pelieHus;

ajanrauus K H3MEHSIIOIMMCSH YCJOBHSAM COUMAJIBHOW M NPUPOIHOI
cpeabl:

TOTOBHOCTBIO K JEUCTBUAM B YCJOBHUSIX HEOMPEAENEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUHUTHCS y IPYTHX JIONEH, TPUOOpeTaTh B COBMECTHON JIEATEIHBHOCTH HOBBIC
3HaHUS, HABBIKM U KOMIIETEHIIUHU U3 OIBITA JIPYTHUX;

HEOOXOMMMOCTHI0O B (OPMUPOBAHWU HOBBIX 3HAaHWH, B TOM YHUCIE
dbopmMynupoBaTh HEH, MOHATHS, TUIOTE3bl 00 00BEKTaxX U SBJICHUSIX, B TOM YHCIIE
paHee HE W3BECTHBIX, OCO3HAaBaTh JePUIHUTHI COOCTBEHHBIX 3HAHWHA W
KOMIIETEHTHOCTEH, TIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYalMIO,  BOCIPHUHUMATH
CTPECCOBYIO CHUTYallMI0O KaK BBI3OB, TPEOYIOUINII KOHTPMEp, KOPPEKTUPOBATH
NpPUHUMAaeMble pEHIeHUs M JeHCTBUSA, (HOpMYIHpOBaTb M OLEHUBATb PUCKU U
HOCIECTBHSA, (POPMHUPOBATH OIBIT.

MeTanpeaMeTHbIe pe3yJbTaThl:

B pesynprare ocBoeHus MporpaMMbl [0 MareMaTHKE Ha YPOBHE OCHOBHOTO
obmiero obOpazoBanusi 'y oOyuwatomerocs ¢  3[IP  Oynyr cdopMupoBaHbl
MeTanpeAMETHbIE PEe3yNbTaThl, XapaKTepU3yIOIIecs OBJIAJCHUEM YHHUBEpPCAIbHBIMU

IT03HABATCIbHBIMHU JIEHCTBUSIMU, YHUBEPCAJIbHBIMU KOMMYHHMKATHBHBIMU
JNEUCTBUSIMU U YHUBEPCAIBHBIMH PETYIISITUBHBIMU JIEUCTBUSIMHU.

OBJajgenue YHUBEPCAJIbHbIMH y4eOHbIMU NMOo3HABaTeJbHbIMH
JeCTBUSIMM :

YCTAaHABJIMBaTh  NPUYUHHO-CICICTBEHHbIE CBA3M B  XOAE€  YCBOCHHS
MaTeMaTUYeCKOro MaTepuana;

BBISIBJISIT  ICPUIIAT JAHHBIX, HEOOXOIUMBIX JJISI PEHICHUs IOCTaBJICHHOU
3a/1auu;

C TIOMOIIbIO YYMTEJNSI BBIOMpPATh CIOCOO pelieHUss MaTeMaTH4YecKOW 3ajauu
(cpaBHUBaTh BO3MOKHbBIE€ BAPUAHTHI PELICHUS);

OPUMEHATh M TpPeoOpa3oBbIBATh 3HAKM W CUMBOJIBI B XOJ€ PEIICHHUS
MaTeMaTU4YECKUX 3a/ady;

YCTaHABJIMBATh UCKOMOE U IaHHOE MPU PEUICHUH MaTEMaTUYECKOU 3a/1a4u;



NOHUMAaTh M HWHTEPHPETUPOBATH HH(POPMALMIO PA3JIUYHBIX BUIOB U (opm
IIPE/ICTABIICHNUS;

WITIOCTPUPOBATh pelIaeMble 3a1a4u rpaduuecKUMH CXEMaMH;

3((pEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH H(DOPMALHIO.

MOHMMATh U UCIOJb30BaTh MaTEMAaTHUECKUE CPEJICTBA HATJISHOCTH (TpaduKy,
auarpaMMbl, TaOJUIbl, CXEMbl W JIp.) JUIS WUIIOCTpalUUd, WHTEpIpETaIuH,
aprymMeHTaluu.

OBilajeHnie  YHUBEPCAJbHBIMH  Y4YeOHbIMH  KOMMYHUKATHBHBIMH
NEeUCTBUAMU:

OpPraHMU30BbIBATh y4€OHOE COTPYJHUYECTBO M COBMECTHYIO NIE€ATEIbHOCTH C
YUHUTEJIEM U CBEPCTHUKAMHU B MPOLIECCE PELlIeHUs 3a/1a4;

B3aMMOICHCTBOBATh U HAXOAUTh OOIIHME CIIOCOOBI paboThl; paboTaTh B rpymIe:
HaXoAWUTh oOOlIee pelIeHne M pa3peliarh KOH(QIMKTHI HAa OCHOBE COIIACOBAHUS
No3MUMiA W y4yéTa  MHTEpPEecOoB;  CilywaTb napTtHEpa;  (OpMyIUpOBaTh,
apryMEHTHUPOBATh U OTCTAaUBaTh CBOE MHEHUE;

IPOrHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB MPHU HAIUYUU PA3HBIX TOUYEK
3peHusl M paspemarb KOH(MIUKTHI Ha OCHOBE Y4€Ta HMHTEPECOB M TO3MIMIA BCeX
YYaCTHHUKOB;

apryMEHTHUPOBAaTh CBOK TMO3UUHUI0O W KOOPAMHHPOBATH €€ € MO3ULUSIMU
napTHEPOB B COTPYAHMUYECTBE IMPH BbIPAOOTKE OOLIETO pPELIEHUS B COBMECTHOM
NEeSITENbHOCTH;

BBIMOJIHATh CBOIO 4YacTh paboOThI, JOCTUTaTh KadeCTBEHHOI'O pe3yjbTaTa M
KOOPJIWHUPOBAaTh CBOM JIEUCTBUS C IPYTHMH YWICHAMHU KOMaH/bL;

OLICHMBATh Ka4Y€CTBO CBOEr0 BKJIaJa B OOLIMI IPOIAYKT.

OgyajeHne yHUBEPCAJIbHBIMH Y4eOHBIMH PeryJISTHBHBIMH JeHCTBUAMMU:

CTaBUTh LIETM, BBIOMpPATh M CO3/1aBaTh AJITOPUTMBI JUJISl PEIICHUS Y4YEOHBIX
MaTEeMaTHYECKUX TPOOIIeM;

IUIAHUPOBATh M OCYIIECTBIATH JESATEIBHOCTh, HAIPABICHHYK) HAa DPEIICHHE
3a/1a4y UCCIIEeI0BATENbCKOIO XapaKTepa.

dopMynupoBaTh U YAEpKUBaTh Y4eOHYIO 3ajJady, COCTaBIATh IUIaH U
MOCJICIOBATEIILHOCTD JCHCTBUM;

OCYILIECTBISATH KOHTPOJIb MO 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTUBBI;

KOHTPOJIUPOBAaTh  NpPOLECC U  pe3yiapTaT y4eOHOM  MaTeMaTH4eCKOH
NEeSTENbHOCTH;

aJIeKBaTHO OIICHUBATh NPAaBUJIBHOCTh WM OLIMOOYHOCTH  BBIIOJHEHUS
y4ueOHOM 3amauu, €€ OOBEKTUBHYIO TPYAHOCTb M COOCTBEHHBbIE BO3MOXKHOCTH €&
pellIeHHS;

CIMYaTh CIOCOO JNEHCTBUS U €ro pe3ysbTar C 3aJaHHBIM ATAJIOHOM C LENbIO
OOHapy’KE€HUS OTKJIOHEHUH U OTJIIMYMUIA OT 3TAJIOHA.

NOpPEIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU PEUICHUH y4eOHON
3a/1auu;

NOHMMATh MPUYHMHBI, 10 KOTOPHIM HE OBUI JTOCTUTHYT TpeOyeMblil pe3ynbTar
JESITENbHOCTH, OINpPENEIATh MO3UTUBHBIE M3MEHEHHUS W HaIlpaBJIeHMs], TpeOyrolue
JanbHeuen padboThl;

PEryJIupoBaTh Crocod BhIPaKEHUS SMOLIUM.



[IpenmeTHble  pe3ynbTarbl  OCBOCHMSI  MPOrpaMMbl MO  MaTeMaTHKe
MIPENICTABIICHBI MO TOAaM OOYYEHHS B paMKax OTACIBbHBIX YYEOHBIX KypCOB: B 5—6
KJaccax — Kypca «Maremartukay, B 7-9 kiaccax — KypcoB «Anredpay, «l eomerpus»,
«BeposITHOCTD U CTATUCTHUKAY.



OEIEPAJIBHAA PABOYAA ITPOITPAMMA YUYEBHOI'O KYPCA
«MATEMATHUKAY». 5-6 KIIACCbI

Henau u3yyenusi yuedOHOro Kypca

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

" [pPOAOIKEHUE (DOPMUPOBAHUS OCHOBHBIX MAaTEMAaTHYECKUX MOHATUN (YHCIIO,
BEIMYHMHA, F€OMETpUYecKas (urypa), o0eCrneunBarOIMX MPEEMCTBEHHOCTh U
NEePCIEKTUBHOCTh MaTeMaTHUECKOro 00pa3oBaHus O0y4aroIInuXcs;

" pa3BUTHE HHTEIEKTYalbHBIX U TBOPUECKUX CIHOCOOHOCTEW OOyYaroluxcs C
3I1P, no3HaBaTenbHONM aKTUBHOCTH, UCCIENOBATEIIbCKUX YMEHUM, MHTEpPEca K
U3YYEHUIO MaTeMaTHKU;

* noxaBeneHue oOydarommxcs ¢ 3[IP Ha gocTymHOM I HHMX YpPOBHE K
OCO3HAHUIO B3aUMOCBSA3M MaTe€MAaTUKU U OKPYKAIOIIET0 MHUPA;

" (popmupoBaHue (YHKIMOHAIBHOW MaTeMaTHYeCKOM TIpaMOTHOCTU: YMEHUS
pacrno3HaBaTh MareMaTHuecKre OOBbEKThl B PEAIbHBIX KU3HEHHBIX CHUTYaIUsX,
IIPUMEHATh OCBOCHHBIE YMEHMs U1 PEUICHUS IMPaKTUKO-OPUEHTUPOBAHHBIX
3a7a4, HHTEPIPETUPOBATh IIONYYEHHBIE pE3yIbTaTbl M OLICHUBAaTh HMX Ha
COOTBETCTBHE NPAKTUYECKON CUTYaIIHH.

OCHOBHBIE JMHUM COJAEpP)KAaHUS Kypca MareMaThuku B 5-6 kiaccax —
apudmMeTnyeckas U reOMeTpUUecKasi, KOTOpbIE Pa3BUBAIOTCSA MapalljIeNIbHO, KaX/aas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJJHAKO, HE HE3aBUCUMO OZIHA OT APYroii, a B
TECHOM KOHTAaKT€ M B3aUMOJECHCTBUHM. Takke B Kypce NPOUCXOAUT 3HAKOMCTBO C
3JIEMEHTaMU alnreOpbl U OMUCATENIbHON CTaTUCTUKU.

N3ydyenne apupMeTnyeckoro mMaTepuana HaAuMHAETCS CO CHCTEMATH3aluu U
pPa3BUTHUS 3HAHWUKM O HATYpaJbHBIX YUCIAX, NOJYYEHHBIX B HadaibHOU MKojie. [Ipu
TOM COBEPILIEHCTBOBAHUE BBIYUCIUTEIbHOW TEXHUKH M (POpMUpOBAHME HOBBIX
TEOPETUYECKUX 3HAHUM COYETAETCS C Pa3BUTUEM BBIYMCIUTEIBHOM KYJIbTYpHI, B
YACTHOCTH C OOy4YEHHEM MpPOCTEHIIUM NpuéMaM NPUKHUIKU U OLEHKU pPe3ybTaToOB
BbIUMCIIEHUN. M3ydeHue HaTypaJbHBIX 4YHUCEI NpoJomKaercs B 6  Kiacce
3HAKOMCTBOM C HA4AJIbHBIMHU NOHATHUIMU TEOPUU JEITUMOCTH.

Hpyroit kpynHbIit O6JI0K B CO/iepKaHUU apu(PMETHIECKON JTUHUKM — 3TO APOOH.
Havano m3yuenus OOBIKHOBEHHBIX M JIECATUYHBIX APOOEH OTHECEHO K 5 Kiaccy. JTo
NepBbIA 3Tal B OCBOCHHM JApoOeH, KOorjna MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU
UAesIMHU, MOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B
MOJTHOM 00BEME MPEIIECTBYET U3YUCHUIO AECATUYHBIX APOOei, 4TO 1eIecoo0pa3Ho
C TOYKHM 3PEHUS JIOTMKU M3JI0KCHHsI YUCIIOBOM JIMHMM, KOIJA IpaBUia JEHCTBHU C
JNECATUYHBIMUA JAPOOSIMM  MOKHO OOOCHOBAaTh YK€ W3BECTHBIMU aJITrOPUTMAMHU
BBINOJIHEHUSI AEUCTBUN C OOBIKHOBEHHBIMHM APOOSMH. 3HAKOMCTBO C JE€CATUYHBIMU
ApOoOSIMU PaCIIMPUT BO3MOKHOCTH ISl TOHUMaHUSI OOYYalolUMHUCS NPHUKIAJTHOIO
IIPUMEHEHUS HOBOM 3aIIMCH IIPU U3YUYEHUHU APYIUX NMPEAMETOB U IIPU NPAKTUYECKOM
ucnonb3oBanuu. K 6 kmaccy oTHecéH BTOpOMl 3Tam B H3y4deHMM ApoOeH, rae
MIPOUCXOJIUT COBEPILICHCTBOBAHME HABBIKOB CPABHEHUS U MpPeoOpa3oBaHUs APOOEi,
OCBOCHHE  HOBBIX  BBIYMCIUTEIBHBIX  QJTOPUTMOB, OTTAYMBAHUE  TEXHUKHU
BBIYKCIIEHU, B TOM YHCJI€ 3HAUEHUI BBIPAKEHUM, COAEpKAUX U OOBIKHOBEHHbIE, U



JECATUYHbIE NPOOU, YCTAaHOBJIEHUE CBSI3€H MEXKAY HHMH, PacCCMOTpPEHHE MPUEMOB
pelieHys 3a1a4d Ha Jpobu. B Havane 6 kiacca MpOMCXOAUT 3HAKOMCTBO C IOHSATHEM
MIPOLICHTA.

OCc00EHHOCTBIO U3YUYEHUS MOJOKUTENBHBIX U OTPULATEIbHBIX YHCEN SBIISIETCA
TO, YTO OHHU TaKXXE€ MOTYT paccMaTpUBATbCs B HECKOJBKO A3TanoB. B 6 kiacce B
Hayaje n3ydeHus: Tembl «[lOJIOkKUTENbHbIE U OTPULIATENBHBIE YUCIIA» BBIACIACTCS
noarema «lLlemple yucna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIBHBIMU
yuclaMd W JEUCTBUSIMH C TIOJIOKUTEIBHBIMU M OTPUUATEIbHBIMH YHUCIAMU
IIPOUCXOJUT HAa OCHOBE COJAEPIKATENBHOIO MOAXO0AA. JTO MO3BOJISET HA JOCTYITHOM
YPOBHE MO3HAKOMUTH YYalIUMXCA NPAKTUYECKH CO BCEMU OCHOBHBIMHM MOHSATHUSIMHU
TeMbl, B TOM YHWCJ€ WU C MPaBWIAMHU 3HAKOB IPU BBIMOJHEHUH apuU(PMETHUUECKUX
neictBuii. M3yueHue palMoOHANIBHBIX YHCENT HA OTOM HE 3aKOHYHTCS, a Oymer
NPOAOJIKEHO B Kypce anredpbl 7 Kjacca, YTO CTAHET CIEAYIOIIMM MPOXOJOM BCEX
NPUHIMIHAIBHBIX BONPOCOB, TEM CaMbIM pa3[elIeHHEe TPYIHOCTEH oOJeryaer
BOCTIpUSITUE MaTepHualia, a paclpeiesieHue BO BPEMEHHM CIOCOOCTBYET NMPOUYHOCTU
MpUOOpETaeMbIX HABBIKOB.

[Ipyn 00y4yeHMHM pEIIEHHIO0 TEKCTOBBIX 3aAady B 5—6 Kilaccax HCIOJIb3YHOTCS
apudmeTndeckue nNpuémbl perieHus. TeKCToBbIe 3a/1auu, pelaeMble Ipu 0TpaboTKe
BBIYHCIIUTEIBHBIX HABBIKOB B 5—O6 KJaccax, paCCMaTPHUBAIOTCA 314U CIEAYIOIINX
BUJIOB: 3aJlayd Ha JIBUKEHUE, HA YacTH, Ha TIOKYIIKM, Ha pabory u
IIPOU3BOJIUTEILHOCTh, HA MPOLEHTHI, Ha OTHOLIEHUS W mponopuun. Kpome Ttoro,
oOyuaroniuecs: 3HaKOMSTCS ¢ MpUEMaMM pelIeHusl 3a7ady nepedopoM BO3MOMKHBIX
BapUaHTOB, ydarcs paboTarh ¢ MHGpOpPMaLMEW, MpeACTaBIEeHHON B ¢dopme TabiuIl
WU JUArPaMM.

B ®enepanbHoii paboueilt mporpamMme MpPEeAyCMOTPEHO (QopMUpOBaHUE
MPOIEIEBTUYECKUX alredpandyeckux npeacTaBieHuil. bykBa kak CHMBOJI HEKOTOPOIO
yuciaa B 3aBUCUMOCTH OT MAaTE€MaTHMYECKOTO KOHTEKCTAa BBOJIMTCS IOCTENEHHO.
bykBeHHasi CUMBOJIMKA IIUPOKO HCIONB3YETCS MPEXKAE BCEro ISl 3alUCh OOIIMX
VTBEPXKIECHUA U TNpeMIokKeHuH, (opMya, B YaCTHOCTH [JIi  BBIYMCIICHUS
F€OMETPUYECKHUX BEINYMH, B KAUECTBE «3aMECTUTEIIS» YUCIIA.

B kypce «Marematukn» 5—6 KIaccoB NPEACTAaBJICHA HAIIsHAs T€OMETpHs,
HampaBJIieHHass Ha  pa3BUTHE OOPA3HOrO0  MBINUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXXEHMsI, H300pa3uUTEIbHBIX YMEHHH. OTO BaXHBIM 3Tam B H3Yy4YEHUU
IF€OMETPUHM, KOTOPBIM OCYIIECTBIAECTCS HA HAIVBIAHO-TIPAKTUYECKOM  YPOBHE,
ONMHPAETCS Ha HABIIHO-00pa3HOE MBIIUICHHE oOyvaromuxcs. bonbimas poib
OTBOJMTCSI NIPAKTHYECKON AEATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJAEIUPOBAHUIO.
OOyuaromuecss 3HAKOMATCS C TEOMETPUYECKUMH (PUTypaMud Ha IUJIOCKOCTH W B
MIPOCTPAHCTBE, C UX MPOCTEUIIMMH KOH(PUTypalusMu, ydarcsi h3o0paxarb HUX Ha
HEJIMHOBAHHOW M KJIeT4aTold Oymare, pacCMaTpUBAIOT MX MpocTelinue cBoicTBa. B
MPOLIECCe U3YUYEHUsl HAIJISIIHOW T€OMETPUU 3HAHMS, MOJyYEHHbIE O0yYaroIIMMUCS B
HavyaJIbHOM IIKOJIE, CACTEMAaTU3UPYIOTCS U PACIIUPSIOTCS.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe



CornacHo yuyeOHOMY IUIaHy B 5—6 Kjaccax H3y4yaeTcsi MHTErPUPOBAHHBIM
npenmer «MaTemaTukay, KOTOPBIM BKIIOYaeT apu(PMETUYSCKUNA MaTepual u
HATJIAIHYI0O TEOMETPHIO, a TakkKe TMPONEACBTUUECKUE CBEIECHUS U3 aiureOpsl,
AJIEMEHTHI JIOTUKHU M HA4aJIa ONHACATEIBHON CTATUCTUKHU.

VY4eOHbIN TUIaH HA U3YYCHHE MAaTEMAaTUKH B 5—6 KilaccaX OTBOJAHT HE MEHee 5
y4eOHBIX YacOB B HE/AEINI0 B TEUEHHE KaXKJIOro roga o0ydeHus, Bcero He meHee 340
y4eOHBIX YacoB.

COJEP)XAHUE YUEBHOI'O KYPCA «MATEMATUKA» (II0 TOJJAM
OBYYEHUS)

S KUIIACC

HarypajbHble 4nc/ia v HYJIb

Hatypanbnoe uumcno. Psg nHarypanbabix uucen. Yucino 0. M3ob0paxenue
HATypaJbHBIX YUCEN TOYKAMHU HA KOOPJMHATHOMN (YMCIOBOI) IPSIMOIA.

[To3umnmonnass cucrema cuuciaeHus. *PumMckas HyMmepauus Kak MpuUMep
HETTO3UIIOHHON CHCTEMBI CUMCICHHA* . JleCSTHYHAs CHCTEMA CUNCIICHUSI.

CpaBHEHHME HATypaJbHBIX YHUCEJ, CPABHEHHE HATyPaJbHBIX YHUCET C HYJIEM.
Crioco0b1 cpaBHeHUs. OKpyTieHNE HATYPAIbHBIX YHCEIT.

CnoxxeHue HaTypallbHBIX UYMCEI; CBOMCTBO HYJSl MPH CI0XKEHUU. Bbluntanue
KaK JIelicTBHE, OOpaTHOE CJIOKEHUIO. YMHOXEHHE HATypaJbHbIX YHCEN; CBOMCTBA
HYJIS U €UHUIIBI IPU YMHOXKCHHH. [[eneHune kak nercTBre, 0OpaTHOE YMHOXKEHHIO.
Kommnonentsl  nieicTBUi, CBs3b  Mexay HuMmu. [IpoBepka  pe3ynbTara
apumernueckoro aenctBud. llepemecTuTrenbHOE M COYETATEIBHOE CBOMCTBA
(3aKOHBI) CIIOKEHHUSI U YMHOXEHHUA, *paclpelieIUTeIbHOE CBOWCTBO (3aKOH)
YMHOKEHUA™.

Hcnonb3oBanue OYKB Juisi 0003HAYEHUSI HEU3BECTHOTO KOMITOHEHTA W 3aIuCH
CBOMCTB apr(pMETUUECKUX JTCHCTBUIM.

*Jlenurenn W KpaTHblE 4MCla™, pasnokeHue Ha MHoxutenu. I[lpocTeie u
coctaBHble yucia. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. Jlenenue ¢ ocTraTkoM.

CreneHb C HaTypaJlbHbIM [OKAa3aTelieM. 3aluCh YHCIA B BUAE CYMMBbI
Pa3psIIHBIX CIaracMbiX.

HucnoBoe BbIpakeHUE. DBpluncieHHE 3HAYEHUM YUCIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBIMOJIHEHUA  JeWcTBUM.  Mcronp30BaHWE  NpH  BBIYHMCIEHUAX
MEPEMECTUTEIIBHOT'O U COYETATENIbHOT'O CBOMCTB (3aKOHOB) CJIIOXKEHUSI U YMHOKEHUS,
*pacnpenenuTeTbHOr0 CBOMCTBA YMHOKEHHUS ™.

Apodu

[IpencraBinenne o JpoOM Kak cmoco0e 3almuMch  YacTH  BEJIUYUHBI.
OObikHOBeHHBIE ApoOu. [IpaBunbHble U HenpaBUiIbHBIE poOu. CMmenianHas ApoOb;
MPENCTABICHUE CMEUIAaHHOW JIpoOuM B BHUIE HEMPABWILHOW JAPOOM U BBIACICHUE
LEJOM YacTW Yucia U3 HempaBWIbHOW IpoOu. M3o0paxeHue ApoOeil ToukaMu Ha
gucioBoi mpsiMor. OCHOBHOE cBOMCTBO Jipodu. *CokpamieHue apodeit. Ilpusenenne

1
3nech u ganee * *0003HAUEHBI TEMbI, H3YyUYEHHE KOTOPHIX MPOBOIUTCS B 03HAKOMUTEIBHOM Iutane. [legaror
CaMOCTOSITENTFHO OTpeIe/sIeT 00bEM H3ydaeMoro MaTepHuaa.



IpoOu K HOBOMY 3HaMmeHaTeno*. CpaBHeHUE ApoOeil.

CrnoxxeHrne W BBIYUTaHUE OpoOed. YMHOXKEHUE W JCIICHUE APoOeii; B3auMHO-
oOpatHbIe Apobu. *Haxok1eHre 4acTH IeJI0r0 U IEJI0ro MO0 €ro 4acTu™.

Hecsatuunast 3anuch apoOei. IlpeacrtaBneHue aecATUYHOM ApoOU B BHUIE
OOBIKHOBEHHOU. M300pakeHne NeCITUYHBIX IpoO0ei TOYKaMHU Ha YUCIOBOU MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

Apubdmernueckre JEHCTBUS C JECATHUYHBIMU npolsmu. *OxpyrieHue
JECATUYHBIX ApOoOeh™.

Pemenne TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3amad  apudMeTHYeCKHMM crmocoboM. *Perenue
JIOTMYECKUX 3adad. Pemienuwe 3amay nepedOpoM BCeX BO3MOXKHBIX BapHUAHTOB™.
Hcnonp30BaHue NMpu pelieHnu 3aAa4 TabJIUIl U CXEM.

Pemenue 3amau, copepKamux 3aBUCMMOCTH, CBSI3BIBAIOIINE BEJIMYUHBI:
CKOpPOCTb, BPEMsI, paCCTOSHUE; 1IEHa, KOJIMYECTBO, CTOMMOCTh. ETMHULIBI H3MEPEHMUS:
Macchl, 00bEMa, 1EHBI; PACCTOSHUS, BPEMEHHU, CKOPOCTU. CBS3b MEXKIYy €IUHUIIAMU
WU3MEPEHUS KaXK10U BEJIMUUHBI.

Pemenne ocHOBHBIX 3a7a4 Ha IpoOu.

[IpencraBnenuie NaHHBIX B BUE TaOIMI], CTOIOYATHIX TUATPAMM.

Harasinnasi reomerpust

Harnsanele npencraBinenuss o (urypax Ha TIUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YroJjl, JIOMaHas, MHOTOYT'OJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. IIpsmon,
OCTPBIH, TYIIOU U pa3BEPHYTHIE YIJIbI.

JlnvHa oTpe3ka, METPUUECKUE eMHMIIBI JJIMHBL. [[nuHa JomMaHOM, mepuMerp
MHOTOyroJibHuKa. 3MepeHne U MoCTPOEHUE YII0oB C MOMOIIbIO TPAHCIIOPTHUPA.

Harnsanele mnpencTtaBieHuss o ¢urypax Ha IUJIOCKOCTH: MHOTOYTOJBHUK;
MPsIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE PUTyp™.

N3o6paxkenne ¢uryp, B TOM umcie Ha Kierdarod Oymare. *Tloctpoenue
KoH(Urypanui U3 4acted mpsMON, OKPY)KHOCTH Ha HEIMHOBAHHOW M KJIETYATOU
Oymare*. Mcnonb3oBaHue CBOMCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBAAPATA.

[Inomaaer mOpSAMOYrOJIbHMKA W MHOTOYTOJIBHMKOB, COCTABJICHHBIX U3
MPSIMOYTOJLHUKOB, B TOM uucie (uryp, n300pax€HHBIX Ha KieTd4aTou Oymare.
EnuHuie n3mMepeHust mioliaiu.

*Harnsauele npecTaBieHus O MPOCTPAHCTBEHHBIX PUTypax: MPSMOYTOJIbHBIHI
napajuienenunesn, KYyO, MHOTOTPaHHUKH. N3o6pakenne MPOCTEHIINX
MHOTOTpaHHUKOB. Pa3BépTku kyOa wu mapamienenumnena. Cozmanue Mojenen
MHOT'OTpaHHUKOB (M3 OyMaru, mpoBOJIOKH, MJIACTHIIMHA U JIp.)™.

*O0bEéM MPSMOYTOJIBHOTO TMapaienenumnena, kyoa. EguHummsr usmepeHwms
o0BEMa*.

6 KIIACC

HarypaabHuble yucia

Apudmernyeckue ACHCTBUS C MHOTO3HAYHBIMU HATypAJIbHBIMU YHCIIAMHU.
YucnoBbie BRIpAXKEHUS, TOPSIOK ICHCTBHIA, UCTIOIb30BaHHE CKOOOK. Mcnonp30Banme
IIPU BBIYMCIICHUSAX IEPEMECTUTEIBHOTO M COYETATEIbHOIO CBOMCTB CIIOKEHHS H



YMHOXEHHUSA,  *pacnpeneNuTeNbHOro  CBOMCTBA  yYMHOXEHUS.™  OkpyriieHue
HaTypaJIbHBIX YUCEI.

Jlenutenu u KpaTHbIE YKCa; *HAUOOJIBIINI OOUIUI JAeNUTENh U HAauMEHbIIee
oburee kpaTHoe. JlenMMOoCTh CyMMBI U POU3BEIeHUA ™. JlelieHrne ¢ OCTaTKOM.

Apodu

OObIkHOBEHHAs1 JpoOb, OCHOBHOE CBOWMCTBO JIpoOM, COKpallleHHE JpoOeil.
CpaBHeHHE U ynopsiiouuBaHue aApooOeil. Pemenne 3a7a4 Ha HaAXOXAEHUE YAaCTU OT
[EJIOr0 W I1EeNoro Mo ero 4actu. JlpoOHoe 4dYHClIo Kak pe3yabTar JesICHUs.
[IpencraBienue necATUYHOM TpoOU B BHUJAE OOBIKHOBEHHOW APOOU M BO3MOKHOCTH
MPENCTABICHUS OOBIKHOBEHHOUM JpoOHM B BUIE JECATUYHOW. [lecsTuyHbIE NpoOU U
MeTpHuuYecKasi cucreMa Mep. ApudMeTuuecKkue JAeHCTBUS U YUCIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECATHYHBIMU JAPOOSMHU.

OtHomienue. Jlenenue B AaHHOM OTHOUIeHWW. *MacmTab™, npomopius.
IIprMenenune nponopunii Npyu pelIeHnH 3a1a4.

[TonsiTue npoueHTa. BeruncieHne MpoueHTa OT BEIUYHUHBI U BEIUYMHBI 110 €€
MPOLIEHTY. Bpipa’keHne NpOLIEHTOB JECATUYHBIMU Apo0siMu. PemeHue 3amady Ha
IIPOLIEHTHI. BripakeHne OTHOLIEHUS! BETUYHH B IPOLEHTAX.

IoJi0:)kMTEIbHBIC U OTPULIATEILHbIE YHCJIA

[TonoxxutenpHble M OTpHULATENbHbIE yHcaa. Llenpie uncna. *Monyne uwMcna,
reoMeTpuYecKas HHTepIpeTanus Moayls uucna*. H3o0pakenue uucen Ha
KOOPJMHATHOMN NpaMoi. *YucI0BbIE TPOMEKYTKH™.

CpaBHenue uwucen. Apudmernyeckue [EHCTBUS C TMOJOKHUTEIbHBIMH U
OTPULIATEIbHBIMU YUCIIAMHU.

[IpssMoyronbHasi cucTeMa KOOpAMHAT Ha IUI0cKocTH. KoopauHaTel TOYKM Ha
IUIOCKOCTH, abcuucca U opauHaTa. [loctpoenne Touek u Guryp Ha KOOpJIWHATHOU
MJIOCKOCTH.

bykBeHHbIE BbIPAKEeHUA

[Ipumenenure OyKB /Jisl 3aITUCH MaTEMAaTUYECKUX BBIPAXKEHUHN U MPEIIOKEHUH.
CpolicTBa apudmeTnueckux JeHUCTBUA. *ByKBEHHbIE BBIPDRKEHHUS M YHCIOBBIE
IIOJICTAaHOBKHU.* DByKBEHHBIE pPABEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyiibl; HopMyIbl IEpUMETpa U IUIOMIAN MPSMOYTOJIbHKKA, KBaJpara, *o0bEMa
napajijienenurnena u Kkyoa*.

Pemenune TeKCTOBBIX 3a/1a4

Pemennie TekcTOBBIX 3amay  apudMeTHdyeckuMm  crmocoOoMm. *Pemienue
JOTrMYecKHX 3ajad. Perienue 3agau nepeOopom BceX BOZMOXKHBIX BApUAHTOB. ™

Pemenue 3agau, conepKallMX 3aBUCUMOCTH, CBSI3bIBAIOLIMX BEJIMYUHBI:
CKOPOCTb, BPEMsI, paCCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTD; MPOU3BOJUTENBHOCTbD,
Bpemsi, 00bEM paboThl. EAMHUIBI W3MEpeHUusi: Macchbl, CTOMMOCTH; pPACCTOSHUSA,
BpEMEHH, CKOpOCTU. CBA3b MEXKY €IMHULIAMH U3MEPEHUS KaXKI0W BEIIUYMHBI.

Pemienne 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, MTPONOPIIMOHAIBHOCTBIO BEIUYMH,
MPOLIEHTAMHU; PEIIEHUE OCHOBHBIX 3a[a4 Ha JPOOU U MPOLEHTHI.

*OueHKa U IPUKUJIKA, OKPYTJIIEHUE pe3ybTara™.

*CocrapiieHre OyKBEHHBIX BBIPAKEHUI 110 YCIOBUIO 3aaun’™.

[IpencraBnenne AaHHBIX C MOMOIIbI0 Tabmui u nuarpamM. CronbuaTeie
JUarpaMMbl: YTEHHE U ITOCTPOEHNE. UTEHNE KPYTOBBIX TUAarPAMM.



Harasianasi reomerpust

Harnspgaele mpencraBimeHus o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTpPE30K, Jyd, YroJ, JIOMaHas, MHOI'OYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

*B3anMHOE pacIlOIOKEHUE JABYX MPSAMBIX Ha IJIOCKOCTH, MapasulelIbHbIE
npsiMble, TMEPHNEHAUKYISIpHbIE TpsiMble™. M3MepeHue pacCTOSHUN: MEXIY JBYMS
TOYKaMHM, OT TOYKH J10 NPSIMOM; JJIMHA MapLIpyTa Ha KBaJPaTHOM CETKE.

N3MepeHne u MOCTpPOEHHE YIJIOB C IOMOUIBIO TpaHCHopTupa. Bumel
TPEYIrOJIbHUKOB: OCTPOYTOJIbHBIN, IPSAMOYT OJIbHBIH, TYIIOYT OJIbHBIN;
paBHOOEIPEHHBIMH, PaBHOCTOPOHHUU. YeThIpEXYrOJIbHUK, MIPpUMEPBHI
YETBIPEXYTOJIBHUKOB. [IpAMOYTrOIbHUK, KBAaApaT: HCIOIb30BAaHUE CBOWCTB CTOPOH,
yrioB, nuaronanen. *M3o0pakeHme reomerpuyuecknx ¢GUTYp HA HEITMHOBAHHOM
OymMare C UCIIOJIb30BAaHUEM LHPKYJS, JHMHEWKH, YroidbHUKA, TpaHCIoOpTUpa™.
[TocTpoenus Ha kiaeT4yaroi Oymare.

[lepumerp mHOroyronpHuka. IloHarue mIomanu (QUTYypHl;  €TUHUIBI
u3Mepenus iomwanu. [IpubmmkénHoe nuaMepeHue miomaan GUryp, B TOM 4ucie Ha
KBaJpaTtHOl ceTke.™ IlpuOnmxEHHOE H3MEpEeHUe JIMHBI OKPYKHOCTH, IUIOLIAJH
Kpyra*.

*CuMMeTpusi: LIeHTpajbHas, oceBasg M 3epkaibHas cummerpud. [loctpoenue
CUMMETPHUYHBIX QUTyp™*.

*Harnsansie IIPEACTABIICHHUS 0 MPOCTPAHCTBEHHBIX durypax:
napajuienenunen, KyO, Npu3Ma, NUpaMHIa, KOHYC, LWIMHAP, wmap u cdepa.
N300pakenne mpocTpaHCTBEHHbIX (uryp. [Ipumepsl pa3BEPTOK MHOrOrpaHHUKOB,
nunHApa M KoHyca. Co3naHue Mojeneill MpocTpaHCTBEHHbIX Quryp (u3 Oymarw,
IIPOBOJIOKH, TUIACTUIIMHA U JIp.).

[Tonsitue 00BEMA; enuHUIBI M3MepeHus: 00béma. OO0BEM MPSAMOYTOJBHOTO
napajienenumnena, kyoa*.

IJIAHUPYEMBIE TTIPEJMETHBIE PE3VJIbTATBI OCBOEHM A ITPOI'PAMMEBI
YYEBHOI'O KYPCA «MATEMATHUKAV.

OcBoenne yuebHOro kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JOJKHO 00€cTeunBaTh JOCTIDKEHHE CIEAYIOMUX TMPEIMETHBIX 00pa3oBaTeNbHbIX
pE3yJIbTATOB:

5 KUIACC

Ymucsia v BBIYMCTIEHUSA

OpueHTUpOBaThCS B TOHSATUSAX U ONEpUPOBATH Ha ©0a30BOM ypPOBHE
TEPMUHAMH, CBA3aHHBIMM C HATYpaJbHBIMU YHCIIaMH, OOBIKHOBEHHBIMH U
JECATUYHBIMU TPOOSIMHU.

CpaBHUBaTh M yHOPSAOYMBATHL HATypalibHbIE 4YHWCIA, CpPaBHUBATh B
MPOCTEUIINX CITydasix OOBIKHOBEHHBIE JPOOH, IECATUYHBIE APOOH.

CooTHOCUTH, ~ TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOM)  mOpsiMoll ¢
COOTBETCTBYIOIIUM €W YHCIOM M H300pakaTh HATypalbHbIE 4YMCIa TOYKAMH Ha
KOOPJAMHATHOM (YMCIIOBOM) MPSMOM.



Boimonusate  apudmerndeckue JEHCTBUS C HATYPAIbHBIMU YHUCIAMH, C
OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUIINX CITyJasiX.

BrINonHATh NpOBEPKY, MPUKUIKY PE3YIbTATA BHIUUCICHUM.

OKpyrsaTh HaTypaJbHBIE YNACIIA.

Pemenne TekcToBBIX 3a/1a4

PemaTte TekcToBble 3ajaud apU(PMETUYECKUM CIOCOOOM U C MOMOIIBIO
OpPraHM30BaHHOIO KOHEYHOIo Iepedopa BCEX BO3MOXHBIX BapUaHTOB (Mpu
HEO0OXOJIMMOCTH C HANPAaBJISAIONIEH MOMOIIBIO).

Pemate 3amauu, copepxkalive 3aBHCHUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI:
CKOpPOCTb, BpEMSI, PACCTOSHUE; LI€Ha, KOJIMYECTBO, CTOUMOCTH (TIp HEOOXOIUMOCTH €
MCIOJIb30BAaHUEM CITPABOYHOM UH(OPMAIIH).

Hcnonp30BaTh KpaTKUE 3alHCH, CXEMBbI, Ta0IHIIbI, 0003HAUCHUS NPU PEIICHUN
3a/1ad.

[Tonp30BaTbCcs OCHOBHBIMHM €UHULIAMU MU3MEPEHUS: LIEHbI, MACChI; PACCTOSIHHMS,
BPEMEHM, CKOPOCTH; BBIpaXaTb OJHM E€IUHUIBI BEIMYMHBI 4Yepe3 japyrue (mpu
HEOOXOJMMOCTH C OMOPOM Ha CIIPABOUYHYIO HH(OPMAILIHIO).

W3Bnekars uHpOpManuioo, MNpEACTaBICHHYI0 B TalOnuie, Ha CTOJI04YaTOU
quarpaMMme, HHTEPIPETUPOBATH IPEACTABICHHBIE IAHHBIE, WCIIOJIb30BaTh [IAHHBIC
IIPYU pELICHUU 3a/1a4.

Harusanas reomerpus

[Tonb30BaThCS TEOMETPUUECKUMHU TMOHSATUSAMU: TOYKA, NpsMasi, OTPE30K, JIyY,
YT 0J1, MHOI'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUPA, HUMEIOMNX (Qopmy
U3YYEHHBIX T€OMETPUUECKUX PUTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, TIPU HEOOXOAMMOCTH MO BHU3YaJIbHOM oOIOpE,
CBSA3aHHYIO C yIJaMHU: BEPIIWHA, CTOPOHA; C MHOIOYIOJbHUKAMU: YIoJj, BEpIIHMHA,
CTOpPOHA, TUAroHaJIb; C OKPYKHOCTBIO: PAANYC, AUAMETP, LEHTP.

N3o0paxkarb H3yyeHHBIE TeOMETpUUYEcCKHe (Urypbl Ha HEJIWMHOBAHHOW W
KJIETYaTOM Oymare ¢ MOMOILBIO LIUPKYJIS U JIMHENKH (TI0CIIe COBMECTHOTO aHAIIN3a).

HaxonuTe UIMHBI OTPE3KOB HENMOCPEACTBEHHBIM H3MEPEHHEM C ITOMOIIBIO
JUHENKHU, CTPOUTH OTPE3KM 3aJaHHOM [UIMHBI, CTPOUTH OKPY>KHOCTH 3aJaHHOIO
paauyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYIOJIbHUKA, KBaApara IJisl UX
MOCTPOEHUS, BBIYUCIEHUS TUIOIIAAU U IEPUMETPA.

Boruncnsate mepuMmerp uW  IUIOMIAAb KBajapaTa, MNPSIMOYTOJbHUKA, GUTYD,
COCTaBJICHHBIX W3 NPSIMOYIOJbHHUKOB, B TOM 4HCIEe (QUTYp, HM300paKEHHBIX Ha
KJIeTYaToOn Oymare.

[Tonb30BaThCs OCHOBHBIMH METPUYECKUMH E€IWHHUIIAMU W3MEPEHUS [JIUHBI,
IUIOLIAIN; BbIpaXKaTh OAHU €IMHULIBI BEJIMYMHBI Yyepe3 aApyrue (Ipu HeOOXOAUMOCTH
C OIOPOM Ha CIPABOYHYIO UH(OPMAIIHIO).

PacnioznaBate  mapasuienenunesn, KyO, HCMONb30BaThb  TEPMHHOJIOTHUIO:
BEpILMHA, peOpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS MapaieNnenumnena, Kyoa.

Boruncnats 00b€M KyOa, mapajienenunena Mo 3aJaHHbIM H3MEpeHUusiM (C
OTOPOM HAa AITOPUTM YYEOHBIX JCHCTBHUI), MONH30BATHCS CAMHUIIAMU H3MEPEHUS
00bEMa.



Pemiate HecnoxHbIE 3aa4yd Ha HM3MEPEHUE TE€OMETPUUYECKUX BEIWYUH B
MPAKTUIECKUX CUTYyausiX (TIpu HEOOXOJUMOCTH C BU3YAJIbHOU OTIOPOA).

6 KIIACC

Yucia 1 BBIYMCICHUA

OpueHTHpOBaTbCSI B TOHATUSX M ONEPUPOBATh HAa 0a30BOM YPOBHE
TEPMUHAMHU, CBSI3aHHBIMU C PA3IMYHBIMM BUJAMU YHCENl W CIIOCOOAMU UX 3aIluCH,
MEePEXOAUTH (€CIU ITO BO3MOXKHO) OT OJTHOM (hOPMBI 3aIMCH YUCIIA K APYTOM.

CpaBHUBATh W YIOPSAOYMUBATH IIEbIE UKCia, OOBIKHOBEHHBIC U JECATHUYHBIC
Jpo0u, CPAaBHUBAThH YKCJIA OJIHOTO U PA3HBIX 3HAKOB.

BoinonusTs apudmerndeckre qeHCTBUS C HATYypalbHBIMU U IEJIBIMU YUCIIaMHU,
OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSMHU, MOJOKUTEIBHBIMUA U OTPULIATEILHBIMU
YUCJIaMHU.

Brruncnarh 3Ha4€HUS YUCTIOBBIX BBIPAXKEHUH, BBINOJIHATh IPUKHUIKY U OLEHKY
pe3ysbTaTa BBIUMCICHUHN; BBITIOIHATH MPEOOpPAa30BaHMSI YHUCIOBBIX BBIPAKCHHUN Ha
OCHOBE CBOWCTB apu(PMETUUECKUX JIEHCTBUM.

COOTHOCUTh TOYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOLIMM €U
YHICIIOM U U300pakaTh YKCIIa TOYKAMUA Ha KOOPAMHATHOU MPSAMOM, HAXOIUTh MOJTYJIb
qyuca.

COOTHOCHTH TOYKHM B NPSIMOYT'OJIbHOM CHCTEME KOOPAWHAT C KOOPAWHATAMHU
3TOH TOYKH.

OkpyrisaTh 1eNble 4Yuciia W JAecsiTUYHbIe JapoOu (mo oOpasily), HaXOoIauThb
MPUOTUKEHUS YHCEIL.

Ync/ioBbIe 1 OyKBEHHbIE BHIPAKEHUS

OpueHTHpOBAaTbCSI B TOHATHSX H  ONEPUPOBATh Ha 0a30BOM  YPOBHE
TEPMUHAMU, CBSI3aHHBIMU C 3alMChI0 CTETEHHM YKCIA, HAaXOAWUTh KBaJpaT U KyO
4ucia, BBIYUCISITH 3HAYEHUS MPOCTEHIIUX YMCIOBBIX BBIPAXEHUM, COJEpKaIIuX
CTEIICHHU.

[Tonp30BaThCsl MpU3HAKAMH JACIUMOCTH (MIPU HEOOXOJMMOCTH C OINOPOM Ha
aJTOPUTM IpaBUIIa), PaCKJIaJIbIBaTh HATYpaJbHbIC YUCIIA HA TPOCTHIE MHOXKHUTEIIH.

*Tlonb3oBaThCst MacIITaAOOM™, COCTABIIATH MPOMOPLMU U OTHOLICHUS.

Hcnonbs3oBaTh OYKBBI [IJ11 0003HAYEHUSI YUCEN MPHU 3aMUCU MATEMaTUUYECKUX
BBIPOKEHUW, HAXOAWTh 3HAYCHHsS] OYKBEHHBIX  BBIPAKEHHM,  OCYIIECTBIISSA
HE0OXOIUMbIE TMOJACTAHOBKM U TpeoOpa3oBaHUs (C OMOPOM HA alrOPUTM Y4eOHBIX
NEHUCTBUH).

HaxoauTpe Hen3BeCTHBII KOMIIOHEHT PABEHCTBA.

Pemienue TeKCTOBBIX 33124

PemaTes MHOTrOIIaroBbie TEKCTOBBIE 33jJaud apU(PMETUYECKUM CIIOCOOOM C
OIIOPOW Ha BOIPOCHBIN IUIAH.

Pemiath MPOCTEUIIINE 3a/1a4u, CBSI3aHHBIC C OTHOILICHUEM,
MPONOPLUHUOHAIILHOCTBIO BEIMYMH, MPOIIEHTAMHU; PEIIaTh TPU OCHOBHBIE 3a/lauyd Ha
IpOoOH U MPOLIEHTHI.

Pemate 3amaun, copepkamve 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYUHBI:
CKOpOCTb, BpeMs, paccrosiHue, LICHA, KOJINYECTBO, CTOUMOCTb;



MPOU3BOJAUTEIBLHOCTh, BpeMs, 00bEMa paldoThl, HCHOIB3YS apudMeTHUUECKHe
JNEUCTBUS, OLEHKY, [MPUKUJKY; T[OJb30BAaThCS  CAWUHULIAMH  HW3MEPEHUS
COOTBETCTBYIOIINX BEJINYHH.

CocTaBisaTh OyKBEHHBIE BBIPAKEHUSI IO YCIOBHIO 33/1a4M MOCJIE COBMECTHOIO
aHaJIn3a.

N3Bnekars uwHOpMaLMIO, TPEACTABICHHYIO B TaOnuIaXx, Ha JMHEHHOM,
cTonOyaTol WM KPYroBOW JuarpaMMax, HHTEPIPETUPOBATH MPEACTABICHHBIC
JAHHBIE; UCIIOJIb30BaTh JAHHBIE IPU PEIICHUH 3a/1a4.

[IpencraBnsath MHGOPMALMIO C TOMOIIBIO TAOJINILI, JIMHEWHON M CTOI0YATON
IUarpamm.

Harusanasi reomerpust

[IpuBoauTh mpuUMEpPbl OOBEKTOB OKPYKAIOLIEITO0 MHUpPA, UMEoUMX (opMmy
U3YYCHHBIX T'€OMETPUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, TPUMEPHI
PaBHBIX U CUMMETPUYHBIX QUTYP.

N300pakaTh ¢ MOMOIIBIO IIUPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA HEJTMHOBAHHOM
M KiIeTyaTod Oymare M3y4eHHble IUIOCKUE Te€OMETpUYECKHe (QUrypsl u
KOHUTYpaLMU, CAMMETPUYHBIE (PUTYPBHI.

Nmerpy mnpencraBieHue O TEOMETPUUYECKUX MOHATHSX: PAaBEHCTBO (UTyp,
CUMMETPHSI, OCb CAMMETPHUH, LIEHTP CUMMETPHUHU.

HaxoauTpe BeIMYMHBI YIIIOB U3MEPEHUEM C TIOMOILBIO TPAHCIIOPTHUPA, CTPOUTD
YIJIbl 3aJ@HHOM BEJIMYMHBI, MOJIb30BATHCS IMPU PELICHUM 3a7ad I'PaJyCHONW MEPOU
YIJIOB; PACIO3HABATh HAa YEPTEXKAX OCTPBIN, NPSIMOU, pa3BEPHYTHIA U TYION YTJIbI.

Beluncnare MIMHY JOMaHOM, NEPUMETP MHOTOYrOJbHUKA, II0JIb30BAaThCS
€AMHULAMHU U3MEPEHMS JJIMHBI, BBIPAKAaTh OJHU €IWHMIIBI U3MEPEHHUS JJIMHBI YEpe3
Ipyrue.

Haxonute, ncnonp3ys 4epTERKHbIE UHCTPYMEHTBI, PACCTOSIHUSA: MEXAY ABYMS
TOYKAMH, OT TOYKH JI0 PSAMOM, JUIMHY IIyTH HA KBaJAPaTHOM CETKE.

Boruucnate  mimomans  ¢Guryp, COCTaBIEHHBIX U3 MPSIMOYTOJIBHUKOB,
UCIIOJIb30BaTh pa3OMeHrEe Ha MPSMOYTOJIbHUKHM, HA paBHbIE (UTYpBI, JOCTpauBaHUE
10 OPSIMOYTOJIBHUKA; ITOJIb30BaThbC OCHOBHBIMU €IMHULIAMU WU3MEPEHUS IUIOIIAIN;
BBIPA)KaTh OJIHU €AMHUIIBI U3MEPEHHUS TUIOLIAAN yepe3 aApyrue (Ipu HeoOXOAUMOCTH
C ONOpPOIi Ha CIIPaBOYHYIO HH(OPMAILIHIO).

PacnioznaBaTh Ha Mopensax W M300paKEHUSIX MUpaMUAY, KOHYC, LUIMHIP,
UCTIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, PeOPO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTh Ha KJIeT4aTOl Oymare nmpsiMOyrOJIbHBIN TTapajuieIenune/.

Bbruncnars 00bEM MPSMOYTOIBHOrO Napajienenunena, Kyoda, moib30BaThbCs
OCHOBHBIMU €JIMHULIAMHM U3MEpPEHUs 00BbEMA; BhIpAXKaThb OJHHU €AWMHHUIBI U3MEPEHUS
0o0BbéMa uepe3 Apyrue (¢ Ornopoi Ha CIPaBOYHYIO HH(OPMAIIHIO).

Pemrate HecnokHbIE 3aa4M HAa HAXOXKJIECHUE T€OMETPUYECKUX BEJIWYMH B
MPAKTUYECKUX CUTYaIUsIX (IIPU HEOOXOUMOCTH C BU3YaJIbHOU OMOPOiA).

OEJNEPAJIBHASA PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPAY». 7-9 KIIACCBbI
Henn u3yyeHus1 y4eOHOro Kypca



Anrebpa SBISETCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOM IIIKOJBI: OHA
o0ecreynBaeT M3y4YeHUE APYTHX JUCIUIUINH, KaK E€CTECTBEHHOHAYyYHOTO, TaK W
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOEHHUE HEOOXOAUMO JUIsl MPOAOHKEHHST 00pa30BaHuUs
U B NOBCEIHEBHOM XW3HU. Pa3zBurHe y oOydaromMXCs HAay4YHBIX MPEICTABICHUH O
MIPOUCXOKIECHUU
U CYIIHOCTH aJlreOpandyecKkux aOCTpakiuii, croco0e OTpakKeHUs MaTeMaTUYECKOM
HAayKOW SIBIGHUM M MPOIECCOB B MPUPOAEC U OOIIECTBE, POJM MaTEMaTUYECKOIrO
MOJIETTUPOBAHKS B HAYYHOM MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO
HAay4YHOTO MHUPOBO33PEHUSI U KaueCTB MBIIUICHHS, HEOOXOAUMBIX JJIsi ajanTalud B
COBpEMEHHOM IH(ppoBOM obmiecTBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pazoM
o0ecrnieurBaeT  pa3BUTHE  YMEHHUS  HaOMIOJaTh,  CpaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpebyeT KPUTUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOM JCHCTBUS W BBIBOJIBI, (POPMYIHPOBATH
yTBepxkaeHud. OcBoeHue Kypca anreOpbl O0ecrneYuMBaeT pa3BUTUE JIOTHUECKOIrO
MBIIIJICHUS O0YyYalOIUXCS: OHU UCIHOJB3YIOT JCNYKTUBHBIE W WHIYKTUBHBIC
paccyxaeHusi, o0OOIIeHWe W KOHKpETH3allhio, aOCTparupoBaHWE W aHAJIOTHUIO.
OOyuenue anreOpe TmpeAmosiaracT 3HAYUTENBHBIA OO0BEM  CaMOCTOSITEIBHON
NESITENbHOCTH  OOYYaIOIIMXCS, TOATOMY CaMOCTOSTEIbHOE pEeIIeHHE 3ajad
€CTECTBEHHBIM O0pa3oM SIBISIETCS peau3alieid JIeSITeIbHOCTHOTO MPHUHIUIA
00yJeHHUs.

B crpykrype nporpammbl yd4eOHOro Kypca «AJredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJIepKATEIbHO-METOIMYECKue JuHuu: «Yucna u
BBIUUCIICHUS»; «AJreOpandyeckue BBIPAKEHUS»; «YpaBHEHUS U HEPaBEHCTBAY;
«Dynkuum». Kaxnas u3 3Tux conepKaTeabHO-METOANYECKUX JTUHAN pa3BUBAETCS Ha
MPOTSHKEHUU TPEX JIET M3YyUEHHUs Kypca, €CTECTBEHHBIM 00pa3oM IMeperuieTasch u
B3aMMOJICHUCTBYSI C JIPYTUMH €ro JMHUSAMU. B xo/1e u3ydeHus Kkypca oOydaromumcs
MPUXOJIUTCSI JIOTUYECKH PacCyXlaTh, HUCIOJb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBsI3U ¢ 3TUM 11€71€CO00Pa3HO BKIIOUYUTH B MPOrpPaMMy HEKOTOPbIE OCHOBBI
JIOTUKH, MPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3fieiibl MATEMAaTHUECKOTO0 00pa3oBaHus U
CIIOCOOCTBYIOIIIME  OBJIQJICHUIO  OOYYaIOIMIUMHCS ~ OCHOB  YHHBEPCAJIBHOIO
MaTeMaTU4ecKoro  si3bika. TakuM  oOpa3oM, MOXKHO  yTBEpXkJaTh, UTO
COZlep)KaTeNIbHOW M CTPYKTYPHOW OCOOEHHOCTBIO Kypca «Anrebpay SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nauHUU «Yuclia W BBIYUCIEHUS» CIYKUT OCHOBOWM ISt
JATbHEHUIIIEr0 W3y4YeHUsT MaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOyYarOIIMXCS
JIOTUYECKOTO MBINLICHUs, (POPMUPOBAHUIO YMEHHUS TOJIb30BAThCS AJITOPUTMaMH, a
TaK)kKe MPUOOPETCHUIO MPAKTUIECKUX HABBIKOB, HEOOXOMUMBIX JJISI TTOBCETHEBHOM
AKU3HU. Pa3BUTHE MOHATHUSA O YKCIE B OCHOBHOM IIKOJIE€ CBSI3aHO C PAIMOHAJIbHBIMU U
UppalMOHATBHBIMU YUCIaMHU, (OPMUPOBAHUEM MPEACTABICHUNA O JAEHCTBUTEIHHOM
yucie. 3aBEepLICHHE OCBOCHHSI YHWCIOBOM JIMHUM OTHECEHO K CTapIIEMy 3BEHY
o01ero oopazoBaHusl.

Conepxanue AByX anreOpandecKux JUHUN — «ANTeOpandecKue BBIPAKCHUS)
U «YpaBHEHUS M HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYHYAIOIIMXCA
MaTeMaTU4YEeCKOro anmnapara, HEOOXOAMMOro JyUisi pelleHus 3ajady MaTeMaTHUKH,
CMEXKHBIX MPEIMETOB U IMPAKTUKO-OPHUEHTUPOBAHHBIX 3aJa4. B OCHOBHOM MIKOJIE



y4eOHBI MaTepuana TpyNIUPYeTCs BOKPYT pallMOHAIBHBIX BBIpaKeHUU. Anredpa
JEMOHCTPUPYET 3HAUCHUE MAaTEeMaTUKH KaK SI3bIKa ISl IOCTPOCHUSI MAaTEMATUYECKUX
Mojiefiel, OMUCaHusl MPOIIECCOB M SIBIICHUU peanbHOro mupa. B 3amaunm oOyuyeHus
anreOpe BXOIAT TaKXKe JaJbHEHIee pa3BUTHE aJTOPUTMHUECKOTO MBIILICHHUS,
HE0OXOIMMOro, B YaCTHOCTH, JIJII OCBOEHUS Kypca HMH()OPMATHUKH, M OBJIAJICHUE
HaBBIKAMU JIEYKTUBHBIX paccyxaeHuid. [IpeoOpa3zoBaHre CUMBOJIBHBIX (HOPM
BHOCHT CBOH creunduyecKuil BKJIAJ B pPa3BUTHE BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTEeMaTUYECKOMY TBOPUECTRY.

Conepxanue (GyHKIIMOHAIBHO-TPAPUUECKONW JUHUU HAIICJICHO Ha TMOJIy4YeHUE
ITKOJIbHUKAMU 3HAHUN O (QYHKIMSAX KaK BaKHEHUIIIEH MaTeMaTHYCCKOW MOJEIH IS
OMHUCAHUSA W MCCIEIOBAaHUSA Pa3HO-OOpa3HBIX MPOIECCOB W SBJICHUM B MPUPOJAE U
obmecTBe. M3yueHne 3Toro marepuaina CIOCOOCTBYET Pa3BUTHIO Y OOYUaIOIIHMXCS
YMEHHS UCIOJIb30BaTh PA3JIMUHbIC BhIPA3UTENIbHBIE CPEACTBA SI3bIKA MATEMATHUKUA —
CJIOBECHBIE, CHUMBOJIMUECKUE, Tpaduyeckue, BHOCUT BKJIad B (HOpMUpOBAHUE
MIPEICTABJICHUN O POJIM MATEMATUKU B PA3BUTUU ITUBUIIN3ALIUU U KYIbTYPHI.

MecTo yueOHOro Kypca B y4eOHOM IIaHe

CornmacHo ywyeObHOMY TuTaHy B 7-9 Kilaccax wu3ydaercss Y4YeOHBIA Kypc
«AnreOpa», KOTOPBIA BKJIIOYAET CIEAYIONIME OCHOBHBIE PA3ZAENbl COJEPIKAHUS:
«Yucna ©  BBIYUCHEHUS», «ANreOpandyecKkue BBIPAKEHUS», «YPaBHEHUS U
HEPaBEHCTBa», «DyHKIUNY.

VYyeOHbIN MJIaH Ha M3y4yeHUe anreOpbl B 7-9 Kjaccax OTBOAUT HE MeHee 3
yueOHBIX YacoB B HENEII0 B TEUEHHME Ka)JO0ro rojaa oOydyeHHUs, BCEro 3a TpU roja
oOyudenust — He MeHee 306 yuyeOHbBIX 4acoB.

COHEP)KXAHUE YUYEBEHOI'O KYPCA «AJIT'EBPA» (IIO 'OJAM OBYYEHUA)
7 KIIACC

Yuciia v BBIYMCTICHUA

JpoOu OOBIKHOBEHHBIE U JECSATHUYHBIC, MEpPexXoa OT OAHOW (HOpMBI 3amucu
apobeir k gpyroil. [loHsTHEe panMOHaIbHOIO 4YMCa, 3allicCh, CPaBHEHHUE,
VOOPSAJOYMBAHUE  pALMOHANBHBIX  4YHcel.  ApupMeTrhyeckue  JEHUCTBUS €
palMOHAIBHBIMUA YMCiIaMU. PemieHue 3amad u3 peayibHOM INPAKTUKU HA 4acTH, Ha
Tpo0H.

CreneHb C HaTypaldbHBIM IIOKAa3aTEleM: ONpEAENIeHne, NpeoOpa3oBaHuE
BBIPa)KEHUI Ha OCHOBE ONPEIEICHHUS, 3a1IUCh OOJIBIINX YUCET.

[IpoueHTsl, 3aMCh MPOLIEHTOB B BHUJIE ApOOH U APpOOH B BUAE NPOLEHTOB. Tpu
OCHOBHBIE 3aJ1a4¥ Ha IIPOLICHTHI, PELICHNE 3a7a4 U3 PEaIbHON IIPAKTUKH.

IIpumMeHeHrne  NPU3HAKOB  JEIMMOCTH, PA3JIOKEHUE HA  MHOXUTEIHU
HaTypajbHBIX YHUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM  4uciae @psiMas U oOparTHas
MIPOIIOPLUOHAIIBHOCTH.

AuredpanvecKkue BbIPaKeHUs!

IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEeMEHHOW. [lomycTtumeie



3HaueHus nepeMeHHbIX. [IpefcTaBieHne 3aBUCUMOCTH MEXIY BEIIMYMHAMHU B BUJIE
dbopmyibl. Beraucnenus mo Gpopmymnam.

[IpeoOpazoBaHre OYKBEHHBIX BBIPAKCHU, TOXKIECTBEHHO PaBHbBIC BBIPAKEHMS,
NpaBWjia MpPeoOpa3oBaHMsl CYMM M NPOMU3BEIACHHM, MpaBHUia PACKPBITHS CKOOOK H
NPUBEICHUS TOJOOHBIX CIIAraeMbIX.

CBoJCTBa CTENEHU C HATYpPaJIbHBIM MIOKA3aTEJIEM.

OnHounensl 1 MHOrowieHsl. CrteneHb MHOrowieHa. Cio)eHue, BbIYUTaHUE,
YMHOKE€HHE MHOTOWIEHOB. DOPMYJIbl COKPAIEHHOTO YMHOKEHHUA: KBaJpaT CyMMBI U
KBaapar pasHocTd. Dopmyna pa3sHOCTH KBaapaToB. Pa3noxkeHue MHOrOYJIE€HOB Ha
MHOXKHUTEJIH.

YpaBHeHus

VYpaBHeHHE, KOpPEHb YpaBHEHHs, IpaBUja NpeoOpa3oBaHUsA YpaBHEHMS,
PaBHOCWIBHOCTb YPABHEHUM.

JIuneliHOE ypaBHEHME C OIHOW IIEPEMEHHOW, YHCIO KOPHEW JIMHEWHOrO
YpaBHEHUS, PEIICHUE JIMHEHHBIX ypaBHEHUN. COCTaBIE€HUE YPABHEHHUI MO YCIOBUIO
3aauu. PenieHre TeKCTOBBIX 3a/1a4 C MOMOILbIO YPABHEHUIA.

*JInuneliHOE ypaBHEHHE C ABYMS IEPEMEHHBIMU U €TI0 FpaCI)I/IK*Z. Cucrema 1ByX
JUHENHBIX YpPaBHEHMH C JBYMs IIEpEMEHHBIMU. PelleHne cucTteM ypaBHEHMI
crnoco0oM mojcTaHoOBKU. [IpuMepsl perieHus: TEKCTOBBIX 3a7ad C MOMOIIBIO CUCTEM
YPaBHEHHU.

DyHKIUMH

Koopaunarta Touku Ha npsmoun. UucnoBsle IpOMEXYTKU. PaccTosHne Mexay
JABYMS TOUKAMHU KOOPAMHATHOU MPSMOM.

[IpsimoyronpHast cucrema koopauHar, ocu OX m Oy. Abcuucca W opauHara
TOYKA Ha KOOPJAMHATHOW MIOCKOCTH. [Ipumepnl rpadukoB, 3aiaHHBIX (hopMyiamu.
Yrenue rpadMKoOB peaibHbIX 3aBUCUMOCTE.

[Monstune pynkmun. ['paduk dhynkmmu. CoiictBa dyukiuii. Jluaeiinas QyHkims,
e¢ rpadpuk. I'paduk pyukumm y = kx + b. *I'padpuueckoe perrenne IMHEHHBIX
YpaBHEHUH U CUCTEM JINHEWHBIX YPaBHEHUN™.

8 KUIIACC

Yucia 1 BBIYMCICHUSA

KBagparueiii kopenb u3 uucia. *llonstue 00 wuppanvoHAIBLHOM YHCIIE.
HecsTuunble TpUOIMKEHUST UppalMOHAIBHBIX yncen™. CBoilcTBa apudmMeTHdecKux
KBaJIpaTHBIX KOpHEH U MX MPUMEHEHHE K MPeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUHN U
BBIYHCIICHUSAM. *J[eficTBUTENbHBIC YHCTIa™.

CreneHb ¢ 1enbpIM Moka3areneM u e€ cBorcTBa. CTaHAapTHAS 3aMKUCh YUCTA.

AnredOpanyvecKkue BbIPaKeHUsA

KBazpaTHbIil TpEXUIIEH; pa30KeHUE KBAAPATHOTO TPEXUIIEHA HA MHOKUTEIH.

AnreOpanueckass JpoOb. (OCHOBHOE CBOMCTBO alre0panyeckod Jpoowu.
CnoxxeHue, BbIYMTAaHUE, YMHOXEHHE, JIeJIEHHE  anredpandeckux  JIpoOei.
PanonanbHbie BhIpaXXEHHS U UX TPeoOpa3oBaHuUE.

% 3j1ech 1 ganee * * 0603HAYCHBI TEMBI, H3yYeHHE KOTOPHIX IIPOBOINTCS B 03HAKOMHUTEIbHOM IuiaHe. [legaror
CaMOCTOSITENTFHO OTpeIe/sIeT 00bEeM H3ydaeMoro MaTepHaa.



YpaBHeHUS U HEPABEHCTBA

KBanparnoe ypaBHeHue, (hpopMmyrna KOpHEH KBaIpaTHOro ypaBHeHHs. *Teopema
Buera*. Pemenue ypaBHeHUH, CBOISIIMXCS K JUHEHHBIM M KBajpaTHbIM. [IpocTeiinue
IpOOHO-PALIMOHATIbHBIE YPABHEHUSI.

*T'padmyeckas WHTEpIpETAIUS YPABHEHUN C JIByMs MEPEMEHHBIMU U CUCTEM
JUHEHHBIX YpaBHEHM C JABYyMs mepeMeHHbIMU™. Ilpumepsl pemeHus CcHCTeM
HEJIMHEWHBIX YPaBHEHUHN C IBYMsI IEPEMEHHBIMU.

Pemenue TekCcTOBBIX 3a/1a4 aareOpanyeckum CrocoOoM.

YuciioBble HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO C OJHON IEpEMEHHOM.
PaBHOCWIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEpPABEHCTBA C OJHOU IEPEMEHHOMU.
CucreMbl TUHENHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOM.

DyHKUUHA

[Tonsitue gpynkuu. OOIaCTh ONpEAeTeHUs U MHOYKECTBO 3HAUEHUH (PYHKIUU.
CnocoObI 3aaHust QyHKIMIA.

I'padbux ¢ysknuu. Yrenue cBorcTB (yHkiuu mno e€ rpaduxy. IIpumeps
rpad@ukoB (GyHKLIHHA, OTPaXKAIOIIKUX PEAIbHbBIE IPOLECCHI.

OyHKIIMN, OMHCHIBAIOIINE TMPSAMYIO H OOpPaTHYH TMPOMOPIHOHATIHHBIC

K
3aBUCUMOCTH, UX Tpaduku. DyHKIUU Y = X, y = X y = VX, y =

*T'paduyeckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUN ™.

9 KUIIACC

Yucia v BBIYUCICHUS

PannonanbHble yucia, *UppalnvoHaIbHbIE YUCIA, KOHEUHbIE U OECKOHEUHbIE
AecATUYHbIE TPoOM. MHOXECTBO NEHUCTBUTENBHBIX UYHUCEIN; JAEWCTBUTEIbHBIE YHCIIA
Kak OECKOHEUYHbIE JIeCATUYHBIE TpoOu. B3auMHO 0/IHO3HAYHOE COOTBETCTBUE MEXKIY
MHOECTBOM JIEUCTBUTEIBHBIX YACENI U KOOPAUHATHON MPSAMOM.

CpaBHeHHME  JEWCTBUTENbHBIX 4HCed, apudmerndyeckue JEHCTBUS €
JNEUCTBUTENbHBIMHA YUCTAMU ™.

Pa3meppl OOBEKTOB OKpY’XKAIOLIErO0 MHUpPA, UIMTEIHHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHpE.

[TpuOnmkEéHHOEe 3HAUCHHE BEIWYUHBI, TOYHOCTH MpuoOImxenus. OKpyrieHue
yycell. [Ipuknaka v oneHka pe3yiabTaTOB BBIUACICHUM.

YpaBHeHUs U HEPABEHCTBA

JIunentnoe ypaBHeHue. PenieHne ypaBHEHUM, CBOJSIIUXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PeleHne ypaBHEHHMI, CBOISAIIMXCSA K KBaJAPATHBIM.
bukBaapatHoe ypaBHeHue. *Ilpumepsl pelieHus: ypaBHEHUN TpPEThed M YETBEPTOU
CTETEeHEN Pa3IoKEHUEM Ha MHOKUTEITN™.

Pemenue apoOHO-paMOHAIBHBIX YPAaBHEHUM.

Pemiennie TeKCTOBBIX 3aj1a4 aIredpandeckiuM METOI0M.

VYpaBHeHue Cc JByMs IEpEeMEHHBIMU M ero rpaduk. PemieHue cucrem IBYX
JMHEVHBIX YPaBHEHUM C JABYMs IIEpEMEHHBIMU. PellleHne cucTeM IBYX YpaBHEHUH,
OJTHO U3 KOTOPBIX JIMHEHHOe, a Jpyroe — BTOpPoOM creneHu. ['paduyeckas
MHTEPIIPETAlNs] CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMHU.



Perienne TeKCTOBBIX 3a/1a4 alNTreOpandyecKuM CIioco0oM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nUHEWHBIX HEPABEHCTB C OJHOW NEpEeMEHHOM. Pelienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM mnepemeHHOM. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanusi HEPABEHCTB W CHUCTEM HEPABEHCTB C JIByMs
MIEpPEMEHHBIMHU.

DOyHKUUHA

KBagparuunas ¢ynkuus, e€ rpaduxk u cBoictBa. [lapabona, KoopauHATHI
BEpIIMHBI TapaboJibl, 0Cb CAMMETPUHU MapadoIbl.

['paduku byHKIH: y = kX, y = kx + b, y = X2,
y = x, ¥y = %I/II/IX CBOMCTBA.

Yucii0BbIEe MOCIEA0BATEIHLHOCTH U IIPOIPECcCUm

[ToHsiTHE 4YHMCIOBOW MOCIEAOBATEIBHOCTH. 3aJaHUE IOCIIE0BATEIbHOCTH
peKkyppeHTHOI dhopmyion u popMyIIoif N-To YjeHa.

Apudpmernueckass U reoMmerpudeckas mnporpeccuu. dopmynbl N-ro 4vieHa
apuPMETUIECKON 1 TE€OMETPUUECKON MTPOrPECCHi, CYMMBI MIEPBBIX N UJICHOB.

*N300paxkeHue YJIEHOB apU(PMETUUYECKONM M TIeOMETPUYECKOW MpOorpeccuit
TOYKaMU Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEWHBIA W SKCIOHEHIMAIBHBIA POCT.
CnoxHbI€ TPOLIEHTHI™.

IJIAHUPYEMBIE ITPEIMETHBIE PE3VYJIbTATBI OCBOEHHM A
®EJIEPAJIBHON PABOYEN ITPOI'PAMMEBI KYPCA «AJITEBPA»

OcBoenue yueOHOro Kypca «Auredpa» Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa30oBaHUs JIOJDKHO OOecneuynBaTh JOCTHXKEHHUE CIEAYIOMMX IMPEAMETHBIX
00pa30BaTEIbHBIX PE3YIbTATOB:

7 KJIACC

Yucia 1 BBIYMCIECHUA

BbeImonHATh, codeTras yCTHBIE W IUCHBMEHHBIE TPHEMBI, apu(METHUCCKHE
JCUCTBUS C PAlOHATILHBIMH YHCTIaAMHU.

Haxonuth 3HaueHUs YHCIOBBIX BBIPAKEHHM; MPUMEHATH pPa3HOOOpa3HbIE
CIOCOOBI M TIPUEMBI BBIYHMCIICHUS 3HAYEHUH JIPOOHBIX BBIPAKEHUH, COMEpIKAITUX
OOBIKHOBEHHBIC U JIECATUYHBIE IPOOH.

[lepexogutb oT oOmHOM (hOpMBI 3ammMcu 4Yucen K Apyroil (mpeoOpa3oBbIBaTh
JECATUYHYIO apoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATHUYHYIO ApoOh). CpaBHUBATH U
YIOPSI0YNUBATH PAIMOHATBHBIC YUCIIA.

OKpyrisTh yucha.

BEITIONTHATh MPUKUAKY W OIEHKY pe3yibTaTa BBHIYHCICHUN, OIEHKY 3HAYCHHM
YHCIIOBBIX BBIPAKCHUI.

BoImonHsaTh IEHCTBUA CO CTENEHAMH C HAaTypaJbHBIMHM IOKa3aTelsaMH (C
OIOpPOH Ha CIIPaBOYHYIO HH(POPMAITHIO).

[TpumeHsTh IPU3HAKU JACTUMOCTH, PA3I0KEHUE HA MHOXKHUTEIN HATYPAIbHBIX



YHCEJL.

Pemare mnpocreiilvie NpakTUKO-OPUEHTUPOBAHHBIE 3a/ladyM, CBSI3aHHBIE C
OTHOIIEHUEM  BEIWYHMH,  MNPONOPLUMOHAIBHOCTBIO  BEJIMYMH,  IPOLICHTAMH;
MHTEPIIPETUPOBATh PE3YJIbTAThl PEIIEHUs 33a4 C YYETOM OrpaHUYECHHM, CBSI3aHHBIX
CO CBOICTBaMH pacCMaTpUBaeMbIX OOBEKTOB.

AJiredpanyeckune BbIpaKeHUs

OpueHTHpOBaTbCsl B TMOHATHSX M ONEpPUPOBaTb Ha 0a30BOM YPOBHE
anreOpanyecKkor TepMUHOJIOTUEH U CUMBOJIUKOM.

Haxonute 3HaueHusi OYKBEHHBIX BBIPAXXEHUH MpU 33JaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BeimonHaTh npeodpa3oBaHus LENOr0 BbIpAXKEHUSI B MHOTOUYJIEH NMPUBEACHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BbINONHAT yMHOXKEHHE OJHOWIEHA HAa MHOIOWIEH W MHOTOWIEHa Ha
MHOT'OWIEH, IPUMEHATH (POPMYJIbl KBaJpaTa CyMMBbI U KBaJparTa pa3HOCTH (C OMOpon
Ha CIIPaBOYHYIO MH(OPMAITHUIO).

OcyllecTBIATh Pa3JI0KEHUE MHOIOYIEHOB Ha MHOMXUTEIU C MOMOIIbIO
BBIHECEHHS 3a CKOOKHM OOILEr0 MHOXKHUTENS, TPYINIIMPOBKHU CIIAraeMbIX, TPUMEHEHHUS
(bopMyI1 COKPAIIEHHOTO YMHOKEHUS (C OMOpO Ha CIPABOUYHYIO HH(OPMAIIHIO).

[TpumensaTh peoOpa3oBaHKsl MHOTOWIECHOB JUIsl pELLICHUs pa3JIMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpaJbHBIMU MOKA3aTeNsIMH IS
npeoOpa3oBaHus BEIPAXKEHHH (C OMOPOIl Ha CIIPaBOYHYIO HH(POPMAIIHIO).

YpaBHeHUs U HEPABEHCTBA

Pemate nMHEMHBIE ypaBHEHHsA C OJHOM IIEPEMEHHOW, NPUMEHSAA IPaBUIIA
nepexozaa OT UCXOIHOI0 YPaBHEHHUsS K PaBHOCWIBHOMY eMy. [IpoBepsTs, ABisieTcs Jin
YHCIIO KOPHEM YpPaBHEHHUSI.

Wmers mpenctaBieHne O rpauueckux METOJax NpHU PEHICHUH JIMHEHHBIX
YPaBHEHUI U UX CUCTEM.

[TonOupaTe mnpuMepsl Map YHCEN, SBISAIOMIMUXCS PELIEHUEM JHHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMH.

Crtpouth B KOOPJAMHATHOMN MJIOCKOCTH rpaduK JMHEHHOr0 ypaBHEHUS C IBYMs
MepPEMEHHBIMHU; MOJIb3YSICh IPAPUKOM, IPUBOJUTH PUMEPHI PELICHHS YPaBHEHHUSL.

Pemats cucteMbl 1BYX JMHEWHBIX YPABHEHHU C ABYMS NEPEMEHHBIMU, B TOM
yrcie rpaduuecku (C Oropoil Ha aJropuTM yueOHBIX JEeHCTBUI).

CocTaBiisTh (IIOCIE COBMECTHOI'O aHajiu3a) W pellaTh JIMHEWHOE ypaBHEHUE
WIN CHUCTEMY JIMHEWHBIX YPAaBHEHUM MO YCIOBUIO 3a/aud, UHTEPIPETUPOBATH B
COOTBETCTBHMH C KOHTEKCTOM 3a/1a4y MOJIYYEHHBIH PE3yNbTar.

Koopaunarsl u rpaduku. PyHkuuun

N300paxkath HA KOOPAMHATHON MPSIMOM TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, Jy4d, OTPE3KH, MHTEPBAJIbI; 3alUChIBATh YUCIOBBIE MPOMEKYTKH HA
anreOpanyecKkoMm si3bIKe.

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

OnuceiBaTh C MOMOIIBI0 (YHKIUMHA W3BECTHBIE 3aBUCUMOCTH MEXIY
BEIMYMHAMU ([0 ITOPUTMY YYEOHBIX JEHCTBUM): CKOPOCTh, BPEMS, PAaCCTOSHUE;



1IeHa, KOJIMYECTBO, CTOMMOCTD; MPOU3BOAUTEIHLHOCTh, BpeMs, 00BEM PadbOTHI.
Haxonute 3HaueHne PyHKIMYU 110 3HAYCHHIO €€ apryMeHTa.
[Tonumats rpaduueckuii crocod MpeaCcTaBICHUS M aHaiu3a HHGOpPMAaIUH,
W3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIIUIO U3 IpadUKOB pEeAIbHBIX MPOILIECCOB U
3aBHCHMOCTECH.

8 KVIACC

Yucia 1 BBIYMCIECHUA

Hcnonp30BaTh HAYaJIbHBIE NPEACTABICHUS O MHOYKECTBE JEHCTBUTENBHBIX
YuCeNl JJIs CPAaBHEHMsI, OKPYIJVIEHHS] M BBIYUCIIEHHWI; M300pakaTh ACHCTBUTEIIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSIMOM.

[TpumeHsATs TOHATHE apU(PMETUYECKOro KBAJPATHOTO KOPHS; HAXOAUTh
KBaJIpaTHbIE KOPHHU, HCIONB3YS NpPU HEOOXOAMMOCTH KaJIbKYJISTOp; BBINOJHATH
pocTelue NpeoOpa3oBaHusl BBIPAKEHUM, COAEpk AIIMX KBAJpaTHbIE KOPHH,
UCIIONb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJbIX YHCEN C MOMOIIBIO JECATUYHBIX
npo0eii u crenexeit uncia 10.

AnredOpanyvecKkue BbIPaKeHUS

[IpuMEHATP TMOHATHE CTENEHUW C LEIbIM  I0KAa3aTelIeM, BBIOJHATh
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KAIMX CTENEHW C LENbIM IoKazareneM (c
MCIOJIb30BAaHUEM CITPABOYHON UH(MOPMAIIN).

BEBINOMHATE HECIIOKHBIE TOXAECTBEHHBIE NPEOOPA30BaHUS PaLMOHAIBHBIX
BBIPOKEHUI HA OCHOBE TPABWJI JEHCTBUN HAJ MHOTOYWICHAMH M ajreOpandecKuMu
IpoOsiMHU.

PacknanpiBaTh KBaApaTHBIA TPEXWICH HA MHOKHUTEIIH.

[IpumensTh npeodpa3oBaHus BHIPAKEHUM I pelIeHUs] Pa3luYHbIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MTPEAMETOB, U3 PEATBHON MMPAKTUKH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemaths nuHeliHble, KBaJpaTHbIE YpaBHEHMs (C MCIIOIB30BAaHUEM CIPABOYHOM
uH(pOpMalMi) U pPALMOHAJIbHBIE YpaBHEHUs, CBOJASIIMECS K HUM, CHCTEMbI JBYX
YPaBHEHHI C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEMIINE WCCIECAOBAHNS YPABHEHHW M CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C MPUMEHEHHEM TpaduuecKuX MpeACcTaBiIeHUH (yCTaHaBIMBATh, UMEET JIU
ypaBHEHHE WM CUCTEMa YPaBHEHUW pEIIeHMs, €ClId UMEET, TO CKOJIbKO, W Tp.) C
OMOPOM Ha aITOPUTM YUEOHBIX JEUCTBUMH.

[TepexomuTts OT cioBecHON GOPMYITHPOBKH 3a7aunl K €€ anredpamdeckoit
MOJENM C TIIOMOLIBIO COCTABJIIEHUS YPABHEHHsS WM CHCTEMBl YpPaBHEHMH,
MHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/J1a4M IIOJIyYEHHBIN PE3YIIbTAaT.

[IpuMEHSTh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHHUS, OLIEHKH; pEIIaTh
JMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW U UX CHUCTEMBI; J1aBaTh rpaduyecKyro
WJUTFOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUU

OnepupoBarb Ha 0a30BOM ypoBHE (YHKIUOHAJIbHBIE IOHSATHS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUS); OMPENEIATh 3HauYeHUe (QYHKIUH IO



3HAYEHUIO APTYMEHTA; ONPENeNATh CBOMCTBA (PYHKIUU 10 €€ rpaduKy.
. 2 3
Crpoutb rpaduku 3JIEeMEHTAPHBIX QYHKIUN BUIA , Y = X', Y = X, ¥ = +/x ,

K . . ,
y= i ONMChIBATH CBOWCTBA YHCJIOBOH bynkuuu 1no e€ rpadpuky (mpu

HEO0OXOIMMOCTH C HATIPABJISIFOIICH TTOMOIIIBIO).

9 KUIIACC

Yucia 1 BBIYMCICHUA

CpaBHUBATh U YIOPSAOUYNBATh PAlMOHAJIBHBIE U UPPAIlMOHAIBHBIE YHCIIA.

Boinonssts apudmernueckue JeHCTBUS € pallMOHATbHBIMU YUCIAMH, COUETas
YCTHBIE W TNHUCHBMEHHBIC MPUEMBI, BBIIOJHATh BBIYMCICHHS C UPPalUOHAIbHBIMU
YUCIIaAMHU.

HaxonuTe 3HaueHus cTENeHeN C HEIbIMU IT0KA3aTeNsIMU U KOPHEN; BBIYNACIATD
3HAYEHUS YUCIIOBBIX BBIPAXKEHUN.

OKpyrnsaTe ACUCTBUTENBHBIE YHCIIA, BBIIOJHATH NPUKHUIKY pe3yJbTara
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMN.

YpaBHeHUS U HEPABEHCTBA

Pewrars nuHelHbIe U KBaIpaTHBIE YPABHEHMUS, YPABHEHHUS, CBOMSIINECS K HUM,
npocTeiIme ApoOHO-pallMOHAILHBIE YPABHEHHUSL.

Pemare mnpocreimme CUCTEMBbI JBYX JIMHEMHBIX YpPaBHEHUHW C JByMs
MIEPEMEHHBIMM M CHCTEMBI JBYX YPaBHEHUW, B KOTOPBIX OJHO YpPaBHEHHUE HE
ABJISIETCS IMHEUHBIM (110 BU3YaJIbHOM OTOpE).

PemaTtep mnpocTeimme TEKCTOBBIE 3alauyd alreOpanyeckuM CIoco0OM C
MIOMOIIBIO COCTABJICHHUSI YPaBHEHHUS WM CHUCTEMbl JBYX YPaBHEHHH C JBYMs
IIEPEMEHHBIMU.

[IpoBOIUTH MPOCTEUIINE HUCCIENOBAHUS YPABHEHUU M CHUCTEM YpPAaBHEHUU, B
TOM 4YHCJI€ C MPUMEHEHHEM TrpaduyuecKuX MpeAcTaBiIeHU (yCTaHaBIMBATh, UMEET JI
YpaBHEHUE WIHA CUCTEMA YPABHEHUM PEILLIECHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemare nuHeiHbIE HEpPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA; H300pa)kaTh
pelIeHne HEPABEHCTB HA YHWCIOBOM MPSIMOM, 3alKCHIBATH PEUICHHE C IOMOILIBIO
CHUMBOIJIOB.

Pemate cucTeMbl TMHEWMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIIINE
KBa/IpaTHOE HEPABEHCTBO; N300paXkaTh PEUIEHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOM
MPSIMOM, 3alUCHIBATh PEUICHUE C TOMOIIBI0 CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MIPU PELIEHUU PA3JIMYHBIX 3a]a4.

DyHKUUHA

Pacnio3naBath (QyHKIMM H3y4YeHHBIX BHIOB. I[loka3piBaTh CcXxeMaTH4ecKu
pacroioXeHNe Ha KOOPJIWHATHOW IIOCKOCTH TpadukoB (yHKIuA BHma: Y = KX,

k .
y=kx+b, ,y=zat¢ +bx+c,y=xy =+x, Yy = — B 3aBHCHMOCTH OT 3HAYCHMIi

K02 (PUIIMEHTOB; OMUCHIBATH CBOMCTBA (PYHKITHIA.

Crpoutrb u u300paxaTb CXEMaTUYECKH TpapuKy KBaJpaTUUHBIX (DYHKIIHUH,
OIKCHIBATh CBOMCTBA KBAJIPATHUHBIX (DYHKIIHMH 10 UX TpaduKam.

Pacnio3naBaTh KBagpaTuuHyro (QYyHKIUIO 1O (opMyse, TPUBOAUTH TPUMEPHI
KBaJIpaTHUHBIX QYHKINI U3 peanbHOMN KU3HH, (PU3UKHU, TEOMETPHUH.



YucJi0BbIE MOC/I€10BATEILHOCTH U IPOTPecCUm

PacnioznaBaTh apuMeTHuecKyr0 U TEOMETPUIECKYIO TIPOTPECCUU TIPH PA3HBIX
crocobax 3aJaHusl.

BrinmonHATh  BBIUMCICHHS C  HUCHOJNb30BaHWeM (GopMyl N-ro  4jeHa
apuPMETUIECKON U TEOMETPUYECKON MpPOTrpeccuid, CyMMbI TEpPBBIX N WiIeHOB (C
OIOPOH Ha CIIPaBOYHYIO UH(POPMAITHIO).

Pemiats 3amaum, CBs3aHHBIE C YKCIOBBIMU IOCIEAOBATEIBLHOCTAMHU, B TOM
quCclie 33/1a4d U3 PEAIbHOM KU3HU (C MCIOJIB30BAHUEM KAIbKYJISTOPA, HUPPOBBIX
TEXHOJIOTHIA).

OEJNEPAJIBHASA PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA
«'EOMETPUS». 7-9 KJIACCBI
Henu n3yyenust yueOHOro Kypca

O6mwme uenu wu3ydeHust ydeOHoro kypca «l'eomerpusi» mnpeacTaBieHbl B
ITOOIT OOO. Onu 3aKI0YalOTCs, MPEXKIE BCETO B TOM, YTO Ha ypOKaxX I'€OMETPUH
OOy4YaroIIMiicss y4uTCd TPOBOAUTH JOKA3aTENbHbIE PACCYXKIEHUS, CTPOUTH
JIOTUYECKHE YMO3AKJIIOUYEHHS, JOKa3blBaThb HMCTHUHHBIE YTBEPXKACHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJIUTH PACCYKIEHUS «OT MPOTUBHOIO», OTJIMYATH
CBOMCTBa OT MpPHU3HAKOB, (HOpMYIHUpOBaTh OOpaTHbIE yTBEpkKIeHUA. B oOyueHuu
YMEHHUIO pACCYXJaThb COCTOMT BA)XXHOE€ BOCIMUTATEIBHOE 3HAYEHHE H3YUYEHUS
T€OMETPHH, IPUCYIIIEE UMEHHO OTE€UYECTBEHHON MAaTEMATUYECKON LIKOJIE.

Bropoil 1nenp0 wW3ydeHHs TEOMETPHUM SIBIISIETCA MCIIOJIb30BaHUE €€ Kak
MHCTPYMEHTa MpHU PEIIEHUHM KaK MaTeMaTUYeCKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMXCS B peajbHOM  KM3HU. ODTOMY  COOTBETCTBYET  BTOpasd,
BBIYMCIINTEIbHAS JIMHUA B M3yYEHHH TeOMETpuM B IIKoje. [[ns 3Toro yduremnto
PEKOMEHyeTCs noouparh 3aJlayd  MpaKkTUYECKOro  xapakrepa Ui
paccMaTpUBAEMbIX TEM, YUYHTh OOYYAalOIIMXCS CTPOUTh MATEMATHUYECKUE MOJEIU
pealbHbIX O KU3HEHHBIX CHUTYalMi, MPOBOAWTh BBIYUCIEHUS U  OIICHUBATh
aJIeKBaTHOCTh TIOJy4€HHOro pe3ynbTata. KpailHe BakHO NOMUYEPKUBATH CBSI3U
r€OMETPUU C JPYrUMHU NpeIMETaMH, MOTHUBHPOBATh MCIOJIb30BATh ONPENEICHUS
r€OMETPUYECKUX (QUTYp U TOHITUH, IEMOHCTPUPOBATH MPUMEHEHHUE MOJIYyUYECHHBIX
YMEHHH B (PU3UKE U TEXHUKE. DTH CBsI3U Hanbosee SpKo BUAHBI B TeMax «BeKTopbI»,
«Tpuronomerpuueckne CoOOTHOWIEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo ywyeOHOMY IuUlaHy B 7-9 Kiaccax wu3ydaercss Y4YeOHBIH Kypc
«["eoMeTpus», KOTOPHIA BKIIOYAET CIEAYIOLIUE OCHOBHBIE pa3feiibl COACpPKAHMS:
«eomerpuueckue ¢urypsl U HX CcBoiicTBa», «/3MepeHHE TIeOMEeTPUYECKHX
BEIMUMHY», a Takke «JleKapTOBbl -KOOPAMHATHI HA IIOCKOCTH», «BeKToph»,
«JIBmwxxenus mnockoctu» u «lIpeodpazoBanHus mMogo0us».

VY4eOHbIil TIIaH MpeaycMaTpUBaeT M3ydeHUE TeOMeTpHH Ha 0a30BOM YPOBHE,
UCXOAs U3 He MeHee 68 yuyeOHBIX 4acoB B y4ye€OHOM IOy, BCEro 3a TpU roja



oOyueHus — He MeHee 204 Jacos.

COJIEPYKAHUE YUEBHOI'O KYPCA «"EOMETPUSI» (IIO TOJAM
OBYUEHUS)

7 KIIACC

Hauanensle nonaTus reomerpun. Touka, npsimasi, OTPE30K, Jdyd. YTros. Buabl
yrioB. BeprukambHple W CMexHble yrubl. buccektpuca yria. Jlomanas,
MHOTOYTroJIbHUK. [[apajisienbHOCTh 1 MEPIIEHAUKYIISIPHOCTD NPSIMBIX.

*Cummerpuunbie  (urypsl. (OCHOBHBIE CBOWMCTBa OCEBOI CI/IMMeTpI/II/I*3.
[Ipumepsl CUMMETPUH B OKPYXKAFOIIEM MUPE.

*OCHOBHBIE ITOCTPOEHUS C TOMOLIBIO LIUPKYJIS U JIMHEUKU™.

TpeyronpHUK. Bricora, MeIraHa, OuccekTpuca, 150:¢ CBOMCTBA.
PaBHOOEApEHHBIN U paBHOCTOPOHHUN TPEYroJIbHUKU. HepaBeHCTBO TpeyroinbHUKA.

CBolicTBa M MPU3HAKU PaBHOOEIPEHHOr0O TpeyrojabHuKa. [Ipu3Haku paBeHCcTBa
TPEYrOJIbHUKOB.

CBOICTBa U NMPU3HAKHU MAPAUICIBHBIX MPsAMBIX. CyMMa YIJIOB TPEYrOJIbHHUKA.
Buemrnue yriel TpeyrojbHUKA.

[IpsmoyronpHblld  TpeyroibHUK. (CBOWCTBO MENHMAaHBl MPSAMOYTOJIBHOIO
TPEyroiabHUKA, NPOBEAEHHOW K rUnoreHyse. [Ipu3Haku paBeHCTBA IPSAMOYIOJBHBIX
TPEYTOJBHUKOB. IIpAMOYTOIBHbINM TPEYTOIBHUK C yriioM B 30°,

HepaBeHncTBa B reomerpuu: *HEpaBEHCTBO TPEYroOJIbHUKA™, HEPAaBEHCTBO O
JUIMHE JIOMaHOW, Teopema o OomplIeM yriie W OOJbllIeld CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHASL.

*T'eomeTpuueckoe MeCTO ToueK.™ buccekTpuca yria ©  CEpeIUHHBII
MEPIIEHAUKYJISP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTp MW KpYyr, XOpJa U JaHaMmMeTp, HUX CBOMCTBAa. B3amMHOe
PaCIIONIOKEHUE OKPYKHOCTH M IpsMou. KacarenbHas M cekymas K OKpPYKHOCTH.
OKpyXHOCTh, BIHCAaHHas B yrojd. BmnucanHas # ONHWCAaHHAs OKPYKHOCTH
TpPEyroJbHUKA.

8 KUIIACC

Yersipéxyronsuuku. Ilapamnenorpamm, ero npusHaku M cBoucTBa. YacTHbie
cllydad TapajjieiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBajapar), UX NPU3HAKU U
cBoiicTBa. Tpameuusi, paBHOOOKas Tpameuus, €€ CBOWCTBA U MPU3HAKH.
[IpssmMoyrosbHas Tpanenus.

*Meron ynBoeHus MmenuaHsl. LleHTpanbHas cuMMeTpusl.

Teopema @aneca u TeopemMa 0 IPONOPLIMOHATBHBIX OTpe3Kax. CpeaHue JIMHUA
TPEYroJIbHUKA U Tparenuu. L{eHTp Macc TpeyronbHuKa.

[Tonobue TpeyroapbHUKOB, Ko3(puuueHt nomodus. Ilpuznaku nogoOUs
TpeyronbHUKOB™. [IprMeHenne noaqo0us npu pelieHny NIpakTUYeCKUX 3a1au.

CpoiicTBa miomaae reomerpuueckux ¢uryp. dopmynsl a8 miomagu

3
3nech u ganee * * 0003HAYCHBI TEMbI, H3YUEHUE KOTOPBIX ITPOBOIUTCS B O3HAKOMHUTEIbHOM Iu1ane. [lemaror
CaMOCTOSITENTFHO OTpeIe/sIeT 00bEeM H3ydaeMoro MaTepHaa.



TpEyrojibHUKa, NapajuienorpaMma, pomoda u Tpaneuud. OTHOIIEHUE IUIOUIaAei
MoI00HBIX GUTyp.

Briuncnenue momaneil TpeyroJlbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIE€TYaTOMN
Oymare.

Teopema Iludaropa. Ilpumenenme Tteopembr Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a7a4.

CHHyC, KOCHHYC, TaHI'€HC OCTpPOrO yrja HpsMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHoMerpuiueckue GyHKIUHU YTIIOB
B 30°, 45° u 60°.

BrnincanHble ¥ LIEHTpaIbHBIE YIUIBL, YTOJ MEXAY KacaTeIbHOM U XOPAOH. YTIIbI
MEXIY XOpJaMHd W CEKyUIMMHU. BNuCaHHbIE W ONMCAHHBIE YETHIPEXYTOJIBHUKHU.
B3aumHoe pacnonoxkeHue AByX OKpyxkHocTed. Kacanue oxpyxkHocteil. OOiiue
KacaTeJIbHbIE K JBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, Tanredic yraos or 0° gmo 180°.  OcHoBHOE
TPUTOHOMETPUUECKOE TOXK1eCTBO. DOPMYIIbI IPUBEICHMUS.

Pemenne tpeyronsHukoB. Teopema KOCUMHYCOB U TeOpeMa CUHYCOB. PemeHne
MPaKTUYECKUX 3aJ1a4 C UCIOJIb30BaHUEM T€OPEMbI KOCUHYCOB U TE€OPEMbI CHHYCOB.

*TIpeoOpa3zoBanue noaoodus. IlonoOre coOTBETCTBEHHBIX 3J1EMEHTOB.

Teopema o0 nNpoU3BEEHUH OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEICHUHN OTPE3KOB
CEKYIIHX, TEOpEMa O KBajJipaTe KacaTelbHOU™.

Bektop, anmmHa  (MOAylb)  BEKTOpa,  COHANpPaBIEHHBIE  BEKTOPHI,
MIPOTUBOIIOJIOKHO HAINpPaBJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpOB, OIEpalli  HaJ BEKTOpaMu. Pa3ioxeHue BeKTopa IO JIByM
HEKOJUIMHEeapHbIM BekTopaMm. Koopauuatel Bektopa. CkansipHOE MNPOU3BEACHUE
BEKTOPOB, MPUMEHEHHUE JIJIs1 HAXOXKICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPJIMHATHI HA IJIOCKOCTH. *YpaBHEHHUS MPAMOU™ U OKPYKHOCTH
B KOOpJIMHATaX, MepeceyeHrne OKPYKHOCTEM U MpsMbIX. MeToa KOOpAWHAT U €ro
MIPUMEHEHHUE.

[IpaBuibHBIE MHOTOYTOIBHUKH. [[nMHA okpykHOCTH. ['pamycHast u paguaHHas
Mepa yIjia, BBIUMCIEHUE [JIMH Ayr OKpyxHoctel. llnomans kpyra, cekropa,
CErMeHTa.

*JIBI>KEHHSI TJIOCKOCTH M BHYTPEHHHE CHUMMETpUM (uryp (dJIeMeHTapHbIe
npeacrasiaenus). [TapannensHblii nepexnoc. [Topopot™.

IINTAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATBI OCBOEHN A
®EJIEPAJIBHON PABOYEN ITPOI'PAMMBI KYPCA «(I' EOMETPHS» (TTIO
I'OJAM OBYYEHU )

OcBoenue yueOHOro Kypca «l'eomeTpus» Ha YpPOBHE OCHOBHOIO OOIIEro
0o0pa3oBaHMs JIOJDKHO OOecreynuBaTh JOCTHDXKEHHUE CIEAYIOIMIMX MpPEeIMETHBIX
00pa3oBaTEIbHBIX PE3YJIHTATOB:



7 KIIACC

Pacmo3naBaTh n3ydeHHbIE TeOMETpUUECKIE (GUTYPBI, OMPEAETATh UX B3aUMHOE
pacrnojiokeHure, u300paxkaTb TIeoMeTpUYecKue (UTyphl; BBIMOJIHATH YEPTEXKHU IO
YCIOBHIO 3aja4ud. M3mepsATh NuHEWHbIE W YIJIOBbIe BEIWYMHBL Pemarh 3agaum Ha
BBIYMCJIEHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henate rpyOyl0 OLIEHKY JMHEWHBIX W YIJIOBBIX BEJIMYMH TPEIMETOB B
peaIbHON JKW3HHW, pPa3MEpPOB TPUPOJHBIX OO0BEKTOB. Paznmuuarh pasmepbl ATHX
O00BEKTOB M0 MOPSIKY BETUUHUHBI.

CtpouTh 4YepTeXM K TE€OMETPUYECKMM 3ajadyaM (C HUCIOJIb30BAHUEM
CMBICIIOBO OIOPBI: HABOASIIINE BOMPOCHI U/WIIW aIrOPUTMa YUEOHBIX TEUCTBUI).

[Tonp30BaThCsi MpPU3HAKAMH PABEHCTBA TPEYTrOJbHUKOB, HCIIOIb30BATh
MPU3HAKHU M CBOMCTBA PaBHOOEAPEHHBIX TPEYTOIbHUKOB P PEIICHUH 3a]1a4.

[IpoBOIUTH AOKA3aTEIbCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCsi NpPU3HAKAMH PABEHCTBA MPSAMOYTOJbHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEAMAaHbI, IPOBEAEHHON K TUIIOTEHY3€ NPSIMOYTOJIbHOTO TPEYTOJIbHUKA, B
pelIeHnd TeoOMeTPUYECKUX 3ajay (C HCMOJIb30BaHUEM 3PUTEIBLHON HarIsIHOCTH
1/Unu BepOaJIbHON OIOPHI).

Ornpenensite napawiedbHOCTh MPAMBIX C TTOMOIIBIO YTIIOB, KOTOpPhIE 00pa3yer
¢ HUMH cekymas. OnpenensiTh MapayielbHOCTh MPSIMBIX C MOMOIIBIO PAaBEHCTBA
PacCTOSIHUN OT TOYEK OJHOM IPSMOU 0 TOUYEK APYrOr MPSMOM.

Pemate 3a1aun Ha KileTyaTol Oymare.

[TpoBOIUTH BHIYUCIICHUS U HAXOAUTh YHCIOBbIC M OYKBEHHBIC 3HAYCHHUSI YTIIOB
B TE€OMETPUUYECKUX 3a/layaX C MCIOJIb30BAHUEM CYMMBbI YTJIOB TPEYrOJIbHUKOB U
MHOT'OYT'OJIbHUKOB, CBONCTB YIJIOB, OOpa30BaHHBIX IMPU TEPECEUCHUH JBYX
MapajuieNIbHbIX MNPSIMBIX CEKyIlel. Pemars MpakTUYecKHWe 3a/auyd Ha HaXOXKJICHUE
YTJIOB.

HNwmeTtp npeacraBieHue 0 NOHATHE TEOMETPUYECKOTO MECTA TOYEK.

@opMyaupOBaTh ONPEACIEHUS OKPYXKHOCTM W Kpyra, XOpAbl M AUaMeTpa
OKPY>KHOCTH, TOJb30BATHCA MX CBOMCTBAMH. Y METh NMPHUMEHSITh 3TH CBOMCTBA IPHU
peLIeHUH 3a1a4.

OpueHTHUPOBATHCA B MOHATHUSAX: OMMCAHHAS OKOJIO TPEYrOJIbHUKA OKPYXKHOCTb,
IIEHTP OMKCAHHOW OKpY>KHOCTH. OmnepupoBaTh Ha 0a30BOM ypOBHE (pakTamMu O TOM,
YTO OMCCEKTPUCHI YIJIOB TPEYTOJbHUKA MEPECEeKalOTCsl B OJTHOM TOYKE, U O TOM, 4TO
CEpEIVHHBIE MEPIEHAUKYJISPbl K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCA B OAHOMU
TOYKE.

OpueHTUpOBaThCS B TOHATUSAX U ONEPUPOBATh Ha 0a30BOM YPOBHE:
KacarelibHass K OKPYXKHOCTH, TE€OpEeMa O NEPIECHAMKYISAPHOCTH KacaTelIbHOM U
paguyca, IpOBENEHHOTO K TOUKE KACaHHUS.

HNmerp mpencraBiieHME O NPOCTEMIINX TIE€OMETPUYECKHX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICJIE.

[IpoBOIUTH OCHOBHBIE F'€OMETPUYECKUE MOCTPOEHHUSI C TOMONIBIO IUPKYJIS U
JINHEWKH.



8 KUIIACC

PacniosHaBaTh OCHOBHBIE BHJBl  YETHIPEXYTOJIBHUKOB, WX  JJIEMEHTHI,
I0JIb30BATHCS UX CBOMCTBAMU IIPU PELICHUU TEOMETPUUECKUX 3a/1a4.

OpueHTUpPOBATHCSl B MOHSITUU — TOUKU MEPECEUCHUs] MEAUaH TPEYroJibHUKA
(meHTpa mMacc) B pelieHuy 3a1a4.

Bnaners moHsTHEM CpEeIHEN JTMHUU TPEYToJIbHUKA U Tpareluu, IPUMEHITh UX
CBOWCTBA NPU PELICHUU MMPOCTEUIINX TEOMETPUUECKHX 3a/1a4d. VIMeTh npeacraBieHue
o Teopeme daneca U TeOpeMe O NMPONOPIUOHANBHBIX OTPE3KaX, NPUMEHSITh UX IS
pelIeHus MPaKTUUECKUX 3a1a4 (C OMOpOoil Ha 3pUTETBLHYIO HATJISTHOCTD ).

[IpumeHsT, TpPU3HAKK TOAOOUS TPEYrOJbHUKOB B PEUICHUU HECIOXKHBIX
Tr€OMETPUYECKUX 3a/1a4.

[Tonb3oBaThest Teopemoit Iludaropa st pemieHUs TEOMETPUUECKUX W
MPaKTUYECKUX 3a/1ad.

Brnagers nNOHATHMSMEH CHMHYyca, KOCHMHYca M TaHI€HCa OCTpOro yrjia
MPSIMOYTOJILHOTO TpeyroibHUKa. [1oap30BaThCAd 3TUMU MOHATUSAMM [JISl PELICHUS
MPaKTUYECKUX 3a/1a4 (ITpU HEOOXOAMMOCTHU C ONOPON Ha AJITOPUTM TIpaBUiIa).

Boruucnsate  (paznuyHbiMH - crioco0amMu) (C OMOpoOM  Ha  CIIPAaBOYHYIO
uH(pOpMAIUIO) IUJIOMIAb TPEYroJdbHUKA M IUIOMAAM MHOTOYTOJBHBIX (QUryp
(monB3ysICh, TA€ HEOOXOAUMO, KATbKYIATOpOM). [IpruMeHATh NOTydYeHHbIE YMEHUS B
MPAKTUYECKUX 33/1a4ax.

Brnanerp MNOHATHUSMM BIHCAHHOTO M IIEHTPAJIBHOTO YIJIa, KCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX YIJIaX, yriax MEXIy XopAaMu (CEeKYIIUMH) U yIiie MEXIy
KacaTeJIbHON M XOPA0U MPU PEIISHUH MPOCTEUIINX TEOMETPUUECKUX 3a/1au.

Brnanerp moOHSATHEM ONMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATH CBOMCTBA
OMMCAHHOI'0 YEThIPEXYTOJIbHUKA MPU PEUIEHUN MPOCTEUIINX 3a/1a4.

[IpuMeHsITh TONy4YEeHHbIC 3HAHUS HA TMPAKTUKE — CTPOUTh MaTeMaTU4YECKHUE
MOJENH JJISl 3a]1a4 peaIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBHIYUCICHUS C
NpUMEHEHUEM TOA00UsST U TPUTOHOMETPUHM (TONB3YyACh, TJ€ HEOOXOAUMO,
KAJIbKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETpUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOAUTh C WUX
MOMOIIBI0  PA3JIMYHBIE JJIEMEHTHl MPSMOYTOJIBHOTO TPEYroJibHUKA («pelieHne
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxomuTh (¢ MOMOIIBIO KaIbKYISITOPA) JJTHHBI U
YTIIBI 17151 HETAOJIMYHBIX 3HAYCHUN.

[Tonb3oBaThCcst opMyNamMHu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM I HAXOXICHUS COOTHOIICHHA MEXAY TPUTOHOMETPUICCKUMH
BEJIMYMHAMM (C OIOPOM Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Vcronb30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUISI HAaXOXKJEHHUS Pa3TMYHBIX
DJIEMEHTOB TPEYTrONIbHUKA («pElIeHWe TPEYrOJbHUKOBY»), MPUMEHATh WX TIPH
PEIICHUH MPOCTEHIINX TEOMETPUUECKUX 3a]1aY.

Bnanets moHATHSAME TTpeoOpa3oBaHMsl MOA00HMS, COOTBETCTBEHHBIX AJIICMEHTOB
nooOHbIx ¢uryp. Ilomp3oBaThCcsi CBOMCTBAMU TOM00US TPOU3BOJBHBIX (QUTYD,



YMETh BBIYUCHATH JJUMHBI U HAXOJUTh YIJbl y MOAOOHBIX (uryp (mo aaropurmy
yaeOHbIX neiicTBuil). [IpuMeHSTh CBOWCTBA MOAOOMS B MPAKTUYECKUX 3aj/1ayax.
YMeTh NpUBOAUTE IPUMEPHI TOT0OHBIX (PUTYp B OKPYKAIOIIEM MHUPE.

[Tonb3oBaThCcs TeOpeMaMHu (IO BU3yalbHOW OMOpE) O MPOU3BEIAECHUU OTPE3KOB
XOpA, O MPOU3BEIAECHUN OTPE3KOB CEKYILHNX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCsl BEKTOpaMM, MOHUMATh UX T€OMETPUUECKUH U (PU3NYECKU
CMBICJ, TPUMEHATH HMX B PEHICHUH TEOMETPUYECKUX U (PHU3UYECKHX 3ajaad.
IIpuMeHATh CKAIIPHOE NPOU3BENECHUE BEKTOPOB JUIsl HAXO0XKICHHS JIJIMH U YIJIOB.

[Tonb30BaThCS METONOM KOOPIMHAT HA IUNIOCKOCTH, IPUMEHATH €0 B PEIICHUH
F€OMETPUYECKUX U IIPAKTUUECKUX 3a/1a4.

Bragerp NOHATUAMM MPAaBWIBHOTO MHOTOYTOJbHUKA, JIMHBI OKPYKHOCTH,
JUIMHBI JyTH OKPY)KHOCTH M PAJWaHHOM MeEpbl YIJVIa, YMETh BBIYUCIATH IUIOLIAb
Kpyra M ero uacteil (c omopoil Ha crpaBouHyro HHGpopmanuio). IIpumeHsaTs
ITOJIyYEHHBIE YMEHHUSI B TPAKTUYECKUX 3a/1a9aX.

Haxoguts ocu (Miau LIEHTPBI) CUMMETpUM (QUTYp, HPUMEHSATH JIBHXKEHUS
IJIOCKOCTH B MPOCTEUIIUX CIydasiX.

[IprMeHATE IONy4YEHHBIE 3HaHUSA HA NPAKTUKE — CTPOUTHh MATEMATHYECKHUE
MOJIENN IS 337124 PEaNbHOU KU3HU U NPOBOAUTH COOTBETCTBYIOIIUE BBIYUCIICHUS C
NPUMEHEHUEM TIOJ00MSI W TPUTOHOMETPUYECKMX (PYHKIUU (MMONB3YSACh, TJE
HE00XO0IUMO, KAJIbKYJISITOPOM ).

OENEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KJIACCbI

esn u3yyeHus yueOHOro Kypca

B coBpemeHHOM 1M(POBOM MHUpE BEPOSTHOCTh U CTATUCTHKA MPHOOPETAIOT
BCE OOMBIIYIO0 3HAYMMOCTh, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIOKEHUH, TaK U
uX poiu B oOpazoBaHuU. Kakiplii 4elOBEK MOCTOSHHO MPUHUMAET pEIICHUs Ha
OCHOBE MMEIOIIUXCS y HETO JAaHHBIX. A 171 0OOCHOBAaHHOTO TPUHATHS PEIICHUS B
YCIIOBHSIX HEJIOCTaTKa WU M30bITKA MHPOPMAIIUK HEOOXOAUMO B TOM YHCII€ XOPOIIIO
c(hOpMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTHYECKOE MbIlIeHHE. IMEHHO Mo3TOMY
OCTpPO BCTala HEOOXOAUMOCTh C(HOPMHUPOBATH y OOYYAIOUIMXCSA, B TOM YHCIE
ooOyuvaromuxcs ¢ 3[IP, ¢yHKIMOHATBHYIO TPaMOTHOCTh, BKIIIOYAIONIYIO B ceOsl B
Ka4yeCTBE HEOTHEMJIEMOM COCTABIAIOLICH yMEHHUE BOCIPHUHUMATh U KPUTHUYECKU
aHaTM3UPOBAaTh MH(OPMAIIHIO, MPEICTABICHHYIO B Pa3IMYHBIX (HOpMax, MOHUMATh
BEPOATHOCTHBIN XapakTep MHOTMX peajlbHBIX MPOIECCOB U 3aBUCHUMOCTEH,
MPOU3BOJAUTH TMPOCTEHIINE BEPOSATHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMU
MpUHIIMIIAMHU cOOpa, aHaIu3a U MPEICTABICHUS JaHHBIX U3 PA3IUYHbIX Cep KUZHU
o0lIeCTBa U TOCyAapCTBa MPUOOIIAET O0YHAONIUXCs K OOLIECTBEHHBIM HHTEPECaM.

B crpykrype mnporpamMmMbl y4eOHOro kypca «BeposSTHOCTb M CTaTHUCTHKa»
OCHOBHOM IIIKOJbI BBIIETICHBI CIEAYIOLIUE COAECPKATEIbHO-METOIUYECKUE JINHUU:
«[IpencrapneHne MJaHHBIX ©  OINUCATENbHAs CTATUCTHKa»;, «BeposTHOCTHY;
«DneMeHThl KOMOMHATOPUKNY; «BBeneHue B Teoputo rpadosy.

Conepxxanue nuuauu «lIpencraBieHne JaHHBIX W OMUCATENbHAS CTATHCTHUKA



CITY’)KUT OCHOBOH JjIs1 (HOPMUPOBAHUSI HABBIKOB pa0OThI ¢ MHGOpMAIME: OT YTEHUS U
WHTEpHIpeTanny WHPOpPMALUU, TMPEACTABICHHOW B TaOMuIaX, Ha auarpaMmax H
rpadukax 10 cOopa, TPENCTaBICHUS W aHaldu3a JJaHHBIX C HCIOJIb30BAHUEM
CTATUCTUYECKUX XapPaKTEPUCTUK CPEIHUX U pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyuaromuecs: ¢ 3[IP ydarcs cuuThIBaTh U UHTEPIPETUPOBATH JIAHHBIC, BBIJIBUTATh,
apryMEHTUpPOBaTh M KPUTHUKOBATH IMPOCTEUIINE THUIOTE3bl, Pa3MBIIUISATh HaJ
(dakTopamMu, BBI3BIBAIONIMMH W3MEHUMBOCTb, W OIICHWBAaTh WX BIWSHAC Ha
paccMaTpuUBaeMbI€ BEIMYMHBI U TIPOLIECCHI.

NHTYUTUBHOE NPEACTABIEHUE O CIYYaWHOM W3MEHYMBOCTH, HCCIIEAOBAHHE
3aKOHOMEPHOCTEN U TEHJICHIMKM CTAHOBUTCS MOTUBUPYIOIIEW OCHOBOU ISl U3YyUECHUS
TEOpUHU BeposTHOCTEH. bonbioe 3Hauenue s odyuarommuxces ¢ 3I1P 3nech umeroT
MPAKTUYECKUE 3aJaHMs, B YACTHOCTU OIBITHI C KIJIACCUYECKUMH BEPOSTHOCTHBIMU
MOJIEJISIMHU.

[TonaTrie BEpOATHOCTH BBOJAUTCS Kak Mepa MpaBIoNoAoOUs CIy4alHOTo
coObrtus. [Ipu uzydennn kypca oOyuaromuecs ¢ 3I1P 3nakomsaTcs ¢ mpocredmmumu
METOJIaMU  BBIYMCIICHUSI BEPOATHOCTEM B  CIIy4YallHbIX  J3KCIIEPUMEHTAaX C
PaBHOBO3MOXHBIMH  3JIEMEHTAPHBIMU  HMCXOJAMHU, BEPOATHOCTHBIMU 3aKOHAMH,
MO3BOJISIIOIIMMU CTaBUTh M peliaTh Oosee CclIoXHbIe 3anadu. B Kypc BXOIST
HayaJIbHbIE NPEACTABJIEHUS O CIYYalHbIX BEJIMYMHAX M HMX  YHCIOBBIX
XapaKTEPUCTUKAX.

Taxke B pamMKax 3TOr0 Kypca OCYIIECTBJISETCS 3HAKOMCTBO OOYYArOUIUXCS C
3IIP ¢ MHOXecTBaMH W OCHOBHBIMH  OIEpalUsIMHU  HAJl MHOXECTBAMH,
paccMaTpUBalOTCSl MPUMEpPbl TNPUMEHEHUS [JJIs pelleHus 3a]ad, a TaKke
MCIIOIb30BaHUs B IPYTUX MAaTEMaTUUECKUX KypcaX U YUYEOHBIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 ximaccax usywaercsi kypc «BepOSTHOCTH M CTAaTHCTHUKa», B KOTOPBII
BxoasaT paszgensl: «lIpencraBieHue JaHHBIX M ONHKCATENIbHAsi CTAaTUCTUKAY;
«BeposaTHOCTEY; «DIeMEeHThl KOMOMHATOPUKNY; «BBeaeHne B Teoputo rpadony.

Ha u3ydyenue naHHoro xkypca oTBOAMT 1 y4eOHBIA 4ac B HENEIIO0 B TECUECHHE
Ka)kJ10ro roga o0ydenus, Bcero 102 yueOHBIX yaca.

COAEPXAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA (ITO
I'OJAM OBYYEHN )

7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAONUIl, Auarpamm, rpaduKoB. 3allOJTHCHHUE
TaOJIUII, YTEHHUE U TIOCTPOSHUE TUarpaMm (CTOJOMKOBBIX (CTONIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX TpolieccoB. M3Bneuenne nHGopmManuu U3 quarpamMmm u
Ta0JINII, UCTIOH30BAHNUE U UHTEPIPETAIIUS TAHHBIX.

OnucarenbHasi CTAaTUCTUKA: cpefaHee apudMeTHdecKkoe, MeluhaHa, pa3Max,
HAauOOJbIIICE W HAWMEHbBINEE 3HAYCHUS HAOOpa YHCIOBBIX MaHHBIX. [IpuMeps
CIIy4allHOM U3MEHUYUBOCTH.

*CnydailHbIl SKCIIEPUMEHT (OIBIT) W Ciy4dailHOe coObITHE. BeposTHOCTH U



gacTtoTa. POl MalOBEpOSTHBIX U MPAKTHYECKU TOCTOBEPHBIX COOBITHI B IPUPOJIE U
B oOmecTBe. MOHETa M UTpaJIbHASI KOCTh B TEOPUH BepOHTHOCTeﬁ*4.

*T'pad, BepmmHa, pedpo. Crenenp BepmuHbl. Yucio pédbep u cymmapHas
creneHb BepiinH. IIpencraBmenue o cBasHoctu rpada. Lenm u mmknsl. [lytun B
rpadax. O6xox rpada (siepoB myth). [IpeacraBienne o0 opueHTUPOBAHHOM Tpade.
Pemenue 3amau ¢ nomoiibio rpadoB™.

8 KUIACC

[IpencraBienne JaHHBIX B BUIE€ TaOIHII, TUAarpaMmm, rpaduKoB.

MHOXeCTBO, 3JE€MEHT MHOXKECTBA, IOAMHOXKecTBO. Omnepauuu  Hajg
MHOKECTBAMU: 00bEIMHEHHE, MepeceueHune, qonoaHenue. CBoilcTBa ornepaiuili Haj
MHOXKECTBaMHU: EPEMECTUTENBHOE, COUYEeTaTeNbHOE, pacnpeeauTeNbHOE,
BKJItoueHUs. lcmonb3oBaHue rpaduyeckoro MpPeACTaBICHUS MHOXECTB IS
OINMMCAHMSI PEATBbHBIX MPOLIECCOB U ABJICHU, IPU PELICHUH 3a]1ay.

*M3mepenue paccemBaHus NaHHbIX. JlUcnepcus M CTaHAAPTHOE OTKIOHEHHE
YHCIIOBBIX HA00OpOB. JlnarpamMma paccenBanus ™.

DnieMeHTapHble  COOBITHUA  ciiydailHOro omnbiTa. ChydaiiHele  COOBITHSL.
BepositHocTr coObITHI. OTBITE ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Cnyuaiinblii BbI0OOp. CBA3b MEXKIY MAJOBEPOSATHBIMU U MPAKTUUYECKU TOCTOBEPHBIMU
COOBITUSMU B MIPUPOJIE, OOIIIECTBE U HAYKE.

*JlepeBo. CBoiicTBa [1€pEBbEB: E€IUHCTBEHHOCTh TIYyTH, CYIECTBOBAHHE
BUCSYEH BEpIIMHBI, CBSI3b MEXIY YHCIOM BEpIIMH U yucioM pé&odep. IlpaBuio
yMHOXeHHs. Pemenue 3a1au ¢ momoisio rpados.

[IpotuBonosnioxkHbie coObiTHs. [uarpamma Dinepa. OObeauHEHHE W
nepecedenre  coObiTui.  HecoBmectHole  coObitusa.  ®DopMmyna  ClIOXKEHUs
BEpPOATHOCTEH. YcnoBHas BeposTHOCTh. [lpaBwiio ymHOxenus. HesaBucumbie
coobiTus. IlpencraBienue skcnepuMeHTa B BHUAE JepeBa. Pemienue 3amay Ha
HAXOXJEHUE BEPOATHOCTEH C TOMOIIBI JEpeBa CIy4allHOIO 3KCIEPHUMEHTA,
auarpamm Ditniepa™.

9 KUIIACC

[IpencraBnenne JaHHBIX B BHJE Ta0nul, JAuarpamM, TIpaduKoB,
MHTEpHpeTauns JaHHbIX. UTeHue M mocTpoeHue Tadiull, auarpamm, rpaukoB MO
peaJbHbIM JaHHBIM.

[lepectanoBku u ¢akropuan. CoueTaHuss U YUCIO coueTaHuil. *TpeyroabHUK
[Tackans™. Pemenue 3a1a4 ¢ HCTIOJIb30BaHUEM KOMOHMHATOPHKH.

*T'eomerpuueckast BeposTHOCTh. CiyyallHbI BBIOOp TOYKM M3 (PUryphl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYTH OKPYKHOCTU™.

HcnbiTanue. Ycnex u Heyaada. Cepust ucnbITaHuil 10 neporo ycrexa. Cepust
ucneiTanuil bepaysiu. BeposTHOCTH cOOBITHIA B cepuu UCTIbITaHU bepHyuin.

CnydaitHasi BelMYMHA M pacHpelesieHHe BeposTHOCTEH. MaremaTudeckoe

* 3jech 1 ganee * * 0603HAYCHBI TEMBI, H3yYeHHE KOTOPHIX POBOIMUTCS B 03HAKOMUTEIbHOM Iuiane. [legaror
CaMOCTOSITENTFHO OTpeIe/sIeT 00bEeM H3ydaeMoro MaTepHaa.



OXKHMJIaHWe U jgucriepcus. [lpuMepbl  MaTeMaTUYeCKOro  OXKUJAHMUS — Kak
TEOPETUYECKOT0 CPEJHEr0 3HA4Y€HUs BEIWYMHBI. MaremMaThyecKoe OXUJaHue |
JTUCTIEPCHS CITYYalHOW BETMYMHBI «YHCIIO YCIIEXOB B CEPUM UCTIbITAHUN bepHyim.

[Tonsarue o 3akoHe OonbmiUX yuces. M3MepeHue BEpOSITHOCTEH C MOMOIIbIO
gacToT. Posib 1 3HaUYeHnEe 3aK0Ha OOJIBIINX YUCEN B PUPOJIE U OOIIECTRE.

IINTAHUPYEMBIE ITPEJIMETHBIE PE3VYJIbTATBI OCBOEHN A
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMEBI KYPCA «BEPOSITHOCTH U
CTATUCTUKA» (11O TOAAM OBYUEHU )

IIpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «BepOosATHOCTh U CTaTUCTUKA» B /—
9 Kiaccax xapakTepU3yrTCs CIEIYIOIUMU YMEHUSIMU.

7 KJIACC

Yurate wHOpPMAIMIO, TPEACTABICHHYI0 B TaOMuIaX, Ha JUarpamMmax;
MPEACTABIATh JIaHHbIE B BHUJAE TaOJUIl, CTPOUTH JAHArpaMMbl (CTOJIOWKOBBIE
(cTonbyaThie) U KPYroBble) MO MacCMBaM 3HAY€HUH (C UCMOIL30BAHUEM 3PUTEIIHHOM
HarJISAHOCTH W/WIU BepOaIbHOM OTIOPHI).

OmnuceiBaTh U HMHTEPOPETHPOBATH  peajbHbIE  YHUCJIOBBIE  JaHHBIE,
MpeACTaBICHHbIC B TA0JINIIAX, HA UarpaMMax, rpadukax.

OpueHTHpOBaTbCST B TMOHATUAX W ONEpUpPOBaTh MMU Ha 0a30BOM YpOBHE:
cpenHee apupMeTHUUECKOE, MEMaHa, HAauOOJbIIIee U HAUMEHBIIIEe 3HAUEHUS, pa3Max.

Nmerp mpencraBieHHE O CIIydaliHOM W3MEHYMBOCTM Ha NIPUMEpPAX LEH,
(U3UYECKUX BEJIUYMH, AHTPOMOMETPUYECKUX JaHHBIX; HUMETh NPEJACTaBICHUE O
CTaTUCTHUYECKON yCTOWYNBOCTH.

8 KUIIACC

N3Bnekate m mpeoOpa3oBbIBaTh WHGOPMAIUIO, TMPEACTABICHHYI0 B BHUIE
Ta0nuIl, Auarpamm, rpauKoB; MPEICTaBIATh JaHHbIC B BHUJIE TAOJUIl, TUATPAMM,
rpaduKoB.

OnuceIBaTh MOCJIE COBMECTHOI'O aHAJIN3a JJAHHbBIE C TIOMOIIbI0 CTATUCTUYECKUX
nokasareyiei: CpeJHUX 3HAYEHUH U Mep pacceuBaHus (pa3max, [UCIEepCUsl U
CTaHJAPTHOE OTKJIOHEHUE).

Haxonuth 4acTOThl YMCIOBBIX 3HAYEHUN U YaCTOThI COOBITHI, B TOM YHCIIE 110
pe3yiabTataM U3MEpeHUuN U HaOmoJAeHWN (C  HUCIMOJb30BAaHUEM 3PUTEIBHOMN
HaIrJISAHOCTH W/WIU BepOaIbHON OTIOPHI).

Haxonute BepOATHOCTH CIy4ailHBIX COOBITUH B ONBITAX, 3HAs BEPOSTHOCTH
AJIEMEHTApPHBIX COOBITHI, B TOM 4YHCI€ B ONbITAX C PaBHOBO3MOXKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSMU (C MCIOIB30BAHUEM 3PUTEIBHONW HATISAHOCTH W/WIA
BEepOAILHON OTIOPHI).

Nmers mpenctaBieHue O TpadUUECKUX MONETSAX: JEPEBO CIIy4ailHOTO
AKCIIEPUMEHTA, TUarpaMMbl Difiepa, YUciIoBas mpsmas.

OnepupoBaTh MNOHITUSMH Ha 0Aa30BOM YpPOBHE: MHOXECTBO, MOJMHOKECTBO;
BBITIONHSATH OIEpaIuy HaJl MHO)KECTBAMU: 00bEIMHEHHE, TIEpECeUeHUE, TOTOTHEHHE;



MEePEUYUCIIATh  DJIEMEHThl MHOXXECTB, TMPUMEHATh CBOMCTBA MHOXECTB  (C
HCIIO0JIb30BaHUEM BU3YaJbHOU OMOPHI).

Nwmers mpencraBieHue o rpa@uueckoM MPENCTaBICHUE MHOXKECTB M CBA3EH
MEXK1y HUMH JIJISI ONTMCAHUS MPOLIECCOB U SIBJIEHU, B TOM YHCJIE MIPU PEIICHUH 3a]1a4
U3 JIPYyruX y4eOHBIX MPEIMETOB U KYPCOB.

9 KJIACC

W3Bnekath u npeoOpa3oBbIBATh HHPOPMAIIUIO, TPEICTABICHHYIO B Pa3IMYHBIX
MCTOYHMKAX B BUJIE TaONHll, Juarpamm, rpaukoB; NPEICTaBISATh TAaHHBIE B BHJIE
Ta0IuLl, TUarpamMmm, rpauKoB.

Pemate mnpocreiiime 3agaud OpraHW30BaHHBIM IEepeOOPOM BApHUAHTOB, a
TaK)Xe C UCIMOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Wmers mpencraBieHne 00 OMHCATEIbHBIX XapaKTEPUCTHKAX /JIi MacCHBOB
YUCJIOBBIX JAHHBIX, B TOM YHCJIE CPEHUE 3HAYEHUS U MEPHI PACCEUBAHUSL.

HaxonuTte 4acTOThl 3HAYEHUU W YacCTOTHI COOBITHS, B TOM YHCIE MOJIBb3YSCh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHUN W HAOJIOJCHHM (C OMOPOM Ha CIIPaBOYHYIO
uHpopMaiuio).

Haxonuthe BEpOATHOCTH CIydailHBIX COOBITUH B W3YYEHHBIX OIBITaX, B TOM
YlCclie B OMNbITaX C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU, B CEpHSIX
WCIIBITAHUN JT0 IEPBOTO YCIIEXA, B CEPUAX MUCIBITAHUN bepHyin.

Nmers mnpencraBieHue O CIydyalHOM BEJIWYMHE W O paclpeiesIeHUH
BEPOATHOCTEH.

Wmers mnpencTtaBieHne O 3aKoHE OOJBIIMX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4alHON M3MEHYMBOCTH U O POJM 3aKOHA OOJBIIMX YHCEN B
MPUPOJIE U OOIIECTRBE.



TEMATHUYECKOE INIAHUPOBAHUE

Tematndeckoe MIAHUPOBAHUE W KOJUYECTBE YacOB, OTBOAMMBIX Ha OCBOCHHE KaXKIOW TeMbl y4eOHOro mpeaMmera
«Marematuka» (denepaabHONU aanTUPOBAHHON OCHOBHOM 00pa30BaTENIbHONW MPOrpaMMbl OCHOBHOI'O OOIIEro o0pa3oBaHUs
o0ydarouuxcs ¢ 3aJCPKKOM TMCUXUYECKOr0 PA3BUTHA, B IIEJIOM COBMANAIOT C COOTBETCTBYIOUIMM pa3zieioM ¢eaepanbHOi
paboueii mporpamMmbl yueOHOTO mpeamera «MareMmaTruka» oOpa3oBaTENbHON MPOrpaMMBbl OCHOBHOTO OOIIEro oOpa3oBaHUSI.

[Ipu sTomM Opranuzaius BOpaBe cama BHOCUTbh U3MEHEHUS B COJIEPKAHUE M paclpeiesieHre YyueOHOro MaTepHalia mo rojam

oOy4eHHs, B TMOCJIEAOBATEILHOCTh H3y4YEHUS TEM U KOJUYECTBO YaCOB HAa OCBOCHHE KaXKIOM TEMbI, OIpeAeICHUE
OpraHu3aluoHHBIX (hopM oOydeHus U T.1. OGOCHOBAHHOCTh JAHHBIX U3MEHEHUH OnpeensieTcsl BBIOpaHHBIM 00pa30BaTEIbHOM
opranuzanueir Y MK, nuHIuBHIyaIbHBIMU TICUXO(DU3UIECKUMH 0COOCHHOCTSIMH KOHKpPETHBIX oOydaromuxcs ¢ 3[1P, crenensro
YCBOCHHOCTH HMMHU YYEOHBIX TEM, PEKOMEHIAlMUSIMH [0 OTOOpY M ajanTaludd y4yeOHOro Marepuania Mo MaTeMaTHuKe,
npeacTaBieHHbIMU B [[0SICHUTENBHOM 3anUCKe.

5 kaacc (ae menee 170 )

Ha3zBpanue
pa3aesa (TeMbl)
Kypca (4uciao

OcHoBHOe conepkaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKOIIUXCS

4acoB)
HatypaabHble Hecatnunas cuctema cuuciaeHus. Psan HaTypanbHbIX uucen. |UuTaTh, 3anucbiBaTh, CPaBHUBATh HATYpPAJIbHBIE YMHCIIA;
unciaa. [leiicrBus ¢ |Hatypanbubii psa. Yucno 0. HarypanbHble 4ucia Ha|y4acTBOBAaTh B 00CY:KIEHHH CIOCOOOB YIIOPSIOYMBAHUS
HATypPaJbHbIMH KOOP-IMHATHOM MIPSIMOM. CpaBHeHue, OKPYIJICHHUE | YACEIL.
YK CJIAMHU HATYpaJIbHBIX YHCEI. N300paxaTh KOOPJIMHATHYIO NpPSIMYIO, OTMeYaTh 4HCIa

(43 u)

Apudpmernueckue JeHCTBHA C HATypaJbHBIMH YHCIAMH.
CpolicTBa HyJls IpPHU CIOXKEHHMH WM -YMHOXXCHHH, CBOMCTBA
€QUHUIBI  IIpu  yMHOXeHuH.  [lepemecturensHOe U
COYETaTE]IbHOE  CBOMCTBA  CJIIOKEHHUA U YMHOXKEHHS,

*pacIpe e/ T IbHOE CBOMCTBO yMHOKEHMS™ *,

TOYKAMHM Ha KOOPAMHATHOW NPSAMOH, HAXOAUTH KOOPAUHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaiabHOro psija, uucen 0 u 1 npu
CJIOKCHUH U YMHOXKCHHUH.

Hcnoab30BaTh NPaBHIIO OKPYIJIEHUS HATYpalbHBIX YHCEIN
IIp1 HEOOXOIMMOCTH € OTIOPON Ha aJITOPUTM IpaBHIIa.




*Jlenutenu U KpaTHBIE®* dHCIa, pPa3lOKEHHWE 4YHCIIa Ha
MHOXxHTenu. Jlenenne ¢ ocratkoM. IIpoctbie U cocTaBHBIE
yucna. *[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9*.

CreneHs ¢ HATypaJIbHBIM MTOKa3aTEIEM.

YucnoBble BbIpaXEHUs ; TOPSIIO0K JEHCTBUH.

Perrenne TeKCTOBBIX 3a/1a4 Ha Bce apu(MeTHUECKUE AeUCTBUS,
Ha JIBM)KEHUE U MOKYIIKH.

Beimoansars apudmerndeckne AelCTBHA C HATYPAIBHBIMU
YHUCJIaM{, BBIYUCJIATH 3HAYEHHS] UYUCIIOBBIX BBIPAXKEHHUH €O
ckoOkamu U 0e3 CKOOOK.

3anuchIBaTh IPOU3BE/ICHUE B BUJIE CTETIEHU, YUTATh CTEIICHU,
HCMOJIb30BATh TEPMHMHOJIOTHI0 (OCHOBaHME, II0Ka3aTelb),
BBIYHCJSATh 3HAYE€HUsl CTENeHed mpu HEeOOXOIUMOCTH C
BHU3YyaJIbHOM OIOPOH.

BhInoHATL TNPUKUAKY M OIEHKY 3HAYEHUN YHCIOBBIX
BBIPAKCHUM, MpeiaraTb U NPUMEHATh NPUEMBI MPOBEPKH
BBIYMCIICHUM.

Hcnonp30BaTh NpHU  BBHIYHUCICHUSAX MepeMecTUTEeNbHOE H
coyerarejlbHOE CBOMCTBA  CJIOKCHMSI W  YMHOKCHMS,
*pacnpeneMTe/IbHOE CBOICTBO YMHOKEHUS™;
GbopMynupoBaTh M MNPUMEHATH IpaBUIa Mpeodpa3oBaHUsA
YUCIT0BbIX BbIPaKeHUH Ha OCHOBeE CBOICTB
apudpMeTHYeCKUX JeCTBHH TPH  HEOOXOAUMOCTH €
HANpPaBJAIOLIEH 1OMOIIbIO.

@opMyJIMPOBATH ONpedeJeHUsl JEIUTENsl M KpaTHOro (c
OMOpol Ha aJropuT™M I[paBWia), HA3BIBATh JIEIUTEIU U
KpaTHBIC YHUCJIA; PAclO3HABATDH IIPOCTBHIC U COCTABHBIC YMCIIA;
(popMyIMpPOBaTHh U IPUMEHATH NPU3HAKH JCIUMOCTH Ha 2, 3,
5, 9, 10, (c omopoii Ha anrOpUTM TMpPaBUa); NMPHMEHATH
AJITOPUTM  PA3JIOKEHUs] 4YMCIa HAa MPOCTbIE MHOXKHUTENH;
HAXOAUTb OCTaTKU OT JIEJICHUS U HEIIOJIHOE YaCTHOE.
Pacno3HaBaTh UCTHHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
HaTypaJibHbIX quciax, NPUBOAUTH npuMepsbI u
KOHTPIPHUMEPHI, CTPOMTH BbICKA3bIBAHUSA U OTPULAHUSA
BBICKA3bIBAHUI O CBOMCTBaxX HAaTypaJbHBIX YUCEN C OIIOPOM Ha
obpaserr.

Pematp, TekcTOBBIE 3aJaud apUYMETHUECKUM CIIOCOOOM,
HCNOIb30BAaTh 3aBHCUMOCTH MEXy BEIMYMHAMU (CKOPOCTH,
BpEMsl, PAaCCTOSIHUE; LI€Ha, KOJIMYECTBO, CTOMMOCTb U JIp.) NpHU
HEOOXOJIMMOCTH C HCHOJIb30BAHUEM CIPABOYHONW MH(MOpMAINH:
AHAJIM3MPOBATH TEKCT 33J1a4u, nepeGopMyJMpoBaTh YCIOBHE,




H3BJIEKATH HEOOXOMMbIe JTaHHBIE, yCTAHABJIUBATH
3aBUCUMOCTH MEXIy BEJIMYMHAMU MPU HEOOXOAUMOCTH C
HaIPaBIIAIOLIEN TIOMOLIBIO.

MoneaupoBaTh XOJ PELIEHUS 3aJladd C MOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBL.
IIpuBoautb, pa3dupars
pelIeHuil  TEeKCTOBBIX  3ajad
HaIPaBJISIOINICH TOMOIIIBIO).

C nomMompbl meAarora OLEHUBATH IIOTYYCHHBIH PE3YJbTaT,
OCyLIeCTBJSATHL  CAaMOKOHTPOJb, IpOBEpPsAs  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLINOKH.

*Pemiate 3a7a4d ¢ MOMOIIBI Nepedopa BceX BO3MOMKHBIX
BapPHAHTOB™.

3HAKOMHUTBCS C UCTOPHUEH Pa3BUTHS aprU(PMETHKH.

pas3IuYHbIe
(pu

pEIICHUs, 3aIuCcH
HEOOXOOUMOCTH C

Harasanas
reomerpus. JIlunuu

Ha IMJIOCKOCTH
(12 1)

Touka, mpsimasi, oTpe3ok, ayd. Jlomanas. VM3Mmepenue AJIMHBI
OTpe3Ka, METPUYECKHE CAUHUIBI  M3MEpPEHUsS  JUJIMHBL
OKpy>KHOCTb U KPYT.

[Ipaktuueckas padota «IlocTpoeHne y3opa U3 OKpy>KHOCTEIN».

VYron. [lpsmon,
N3mepenue yrios.

OCTpBIM, TyHOM W pPa3BEPHYTHIA YIJIBL

[paktuyeckas padora «IlocTpoeHue yrios.

PacnosnaBar, Ha  ueprexax,
UCIIONIb3Ysl TEPMHUHOJIOTMIO, W W300paxarb C IIOMOIIBIO
4epTEXKHBIX ~ MHCTPYMEHTOB  (IpU  HEOOXOJUMOCTH  TIO
BU3YyaJlbHOM OIIOpE): TOYKY, IMpsMYyI0, OTPE30K, JIyd, Yrodi,
JIOMaHy10, OKPYKHOCTb.

Pacno3HaBaTh, NPUBOAUTH MPHUMEPbI OOBEKTOB PEAIBHOTO
MUpa, UMEIMUX (OopMy HU3YUYEHHBIX (UTYp, ONEHHBATh HX
JIMHEWHBIE pa3MEpHI.

Hcnonb30BaTh JTMHEHKY W TPAHCIIOPTUP KaK MHCTPYMEHTHI JUIs
IIOCTPOEHUSI U U3MEPEHUS: M3MEPATDH JUIMHY OTPE3Ka, BEJIUUNHY
yria; CTPOMTH OTPE30K 3aJaHHOM JJIMHBI, YrOJ, 3aJaHHOU
BEJIMUYMHBIL;, OTKJIAIBIBATH [IUPKYJIEM PAaBHBIE OTPE3KH, CTPOUTH
OKPY>KHOCTb 33JJaHHOT'O paJinyca.

N300paxaTrh KOH(Urypanmuum TreoMeTpuueckux ¢uryp us3
OTPE3KOB, OKPYKHOCTEM, HMX 4YaCcTed Ha HEIMHOBAHHOU H
KJieT4aToil Oymare; mpeajiaraTh, ONMCHIBATH M 00CY:KIATh
crnoco0bl, AaJrOpUMTMbl IOCTPOCHHUS IIOCJIE€ COBMECTHOIO
aHaIn3a.

Pacno3naBath U M300pakaTh Ha HEJIMHOBAHHOM U KJIETYATOU

PUCYHKax, ONHMCHIBATb,




Oymare TpsSMOI,
CPaBHUBAThH YTIIBL.
BbIYHCIAATH AJIHHBI OTPE3KOB, TOMAHBIX.

IonnmMaTh W HCOOJB30BAaTh TIPH  PpeleHHH  3aaa4
3aBHCHMOCTH MEXKIy CIUHUIIAMH METPUYECKOW CUCTEMBI Mep;
3HAKOMHUTBCS C HEMETPUUECKUMHU CHCTEMaMH MEp; BbIPaKaTh

OCTpBIM, TYIOH, pa3BEPHYTHIA  YIIBL;

JUIMHY B Pa3lMYHbIX  €IWHHUIIAX  HW3MEPEHUs  IpHU
HEOOXOIUMOCTH C OITOPOH Ha CIIPABOYHYIO HH(OPMAITHIO.
UccaenoBary  Qurypsl W KOHQUTYpallMM, HUCHOJIB3Ys
U(PPOBBIC PECYPCHI.

OO0bLIKHOBEHHDBIE
npoou
(48 1)

Hpo6b. IlpaBwibHble W HempaBWiIbHBIE Japodu. OCHOBHOE
cBo¥cTBO Apobu. CpaBHEHHE TpoOEH.

CrnokeHre U BBIYMTAHHE OOBIKHOBEHHBIX JIpobOeit. CMernanHas
IpoOb. YMHOXKEHHE U JelIeHHe OOBIKHOBEHHBIX ApoOeii;
B3aMMHO-00paTHBIC TPOOH.

Pemenune TekcTOBBIX 3amad, coiepxamux Apoou. OCHOBHBIC
3a/1a4d Ha JpoOH.

[Tpumenenne OyKB IJIs 3aMHCH MaTEMATHYCCKUX BBIPAKECHUHN H
MIPEJI0KEHUH.

MonenupoBath B Tpaduyeckoil, mnpeaMerHoil dopme, ¢
IIOMOUIbI0 KOMIIBIOTEPA IIOHATHS W CBOMCTBA, CBSI3aHHBIE C
O0OBIKHOBEHHOM JIPOOBIO.

YuTaTh M 3aNHCHIBATh, CPABHUBATH OOBIKHOBEHHBIE IpOOH,
NpeaIaraTh  00Cy:KIaTh COCOOBI YIIOPSA0YUBAHUS IPOOEH.
N300pakarh  OOBIKHOBEHHBIE  ApoOM  TOYKAaMH  Ha
KOOpJMHATHOM  MPSIMOM; HMCHOJIB30BATH  KOOPJIMHATHYIO
IPSIMYIO JUIsl CPaBHEHUS ApOOeH.

®opMyJIMPOBATH, 3aAIIUCHIBATH € MOMOLILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpoOM ¢ OMOpod Ha MPABUIIO;
HCIOJIb30BATh OCHOBHOE CBOWCTBO JpoOU Ui *COKpalleHHUs
npoOeil W mpuBEeACHUS APOOM K HOBOMY 3HAMEHATENIO B
MPOCTEHIINX cIydasx™.

IpeacraBaste 10 00pa3lly CMemIaHHYIO JApoOb B BHIE
HENpPaBWJIBHOM Y  BBIAENATH IENYyI0 YacTh 4HClIa U3
HENpPaBUWJILHOU 1poOH.

BoinoanaTs apudpmernyeckne aelcTBUsSI C OOBIKHOBEHHBIMU
Ipo0sSIMH B TPOCTBIX Clydasix; MPHUMEHSTh CBOIiCTBA
apumeTuyecKux JIEHCTBUN TUTS parroHaIH3aIun
BBIYMCIICHHIA.

BbINOIHATL NPUKHUIKY W OIEHKY pPEe3yJbTaTa BBIYMCICHUM;
npeaaaraTh ¥ NPUMEHSITh MPUEMBI MPOBEPKHU BHIUHCICHUH.
IIpoBoanTs HccJeNOBaAaHUA CBOWCTB Jpo0Oeil, omupasch Ha




YHUCJIOBBIE  DKCIIEPUMEHTBI
KOMITHIOTEPA).
Pacno3HaBaTh UCTUHHBIE U JIOXKHbIE BBICKA3bIBAHUS O JPOOSX,
NPUBOAUTH NPUMePbI U KOHTPIIPUMEDBI.

Pemarp mnpocredmime TEKCTOBBIE 3aJadd, COAEpKallue
JIpoOHbIE NaHHbIE, U 3a7a4d Ha *HaXOKAECHUE YacTH LIEJI0ro U
LIEJIOTO I10 €r0 YaCTH; BHIABJIATH HX CXOACTBA M Pasauuus™.
MopeaupoBath X0 PELIECHUS 3aJa4d C IOMOIUBIO PUCYHKa,
CXEMBI, TaOJIUIIBI.

IlpuBoauTh, pa3duparb, OLEHHMBAThb pA3JIUYHbIC PELICHHUS,
3alUCHU PEIICHUH TEKCTOBBIX 3a7ady NP HEOOXOAMMOCTH C
HaIPAaBIIIOIIEH TOMOIIBIO.

C nomMombl0 meAarora OLEHUBATH IIOTYYCHHBIH PE3YJbTaT,

(B TOM wuHclie C TOMOIIbIO

OCYLIECTBJISITh  CAMOKOHTPOJIb, ~ NPOBEPsis ~ OTBET  Ha
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OMIMOKH.
3HAKOMHTBLCS C HCTOPHEli Pa3BUTHA apU(PMETHKH.

Harasanas MHOroyrofbHuKd.  YeThIPEXYrOJbHUK,  HPSIMOYrOJbHUK, | PacmosHaBaTh, H300paaTh C I[OMOLIBI0  YEPTEKHBIX

reoMeTpusi. KBaJIpar. MHCTPYMEHTOB M OT pYKHM, MOJEIMPOBATh U3 OyMaru

MHOTOYTOMLHUKH | Tpovrompmu., MHOTOYTOJIbHHKH.

(10 u.) TLI0Iaab ¥ [EPUMETP TPAMOYFOJIbHUKA W MHOTOYTOIBHHKOB, I[IpuBoauTH NpuMepbl 00BEKTOB PEATBHOTO MHPA, UMEIOIINX
COCTABJIEHHBIX U3 IPAMOYTOJLHUKOB, €IMHHIBI H3MEPEHHMS (bopmy  mHOrOyrONBHNK, TpAMOYTOJIbHIKA,  KBaApaTa,
morma . TlepiMeTp MHOTOYTOJTBHHKA. TPEYrOJIbHUKA, OEHUBATh MX JIMHEHHBIE Pa3MEpBI.

BbIYHCIATB: TIEPUMETP TPEYTOJIbHHKA, TPAMOYTOJIBHHKA,

MHOTOYI'OJIbHUKA; IUIOIIAJb MPSIMOYTOJIbHHKA, KBajpaTa (Ipu
HE00XOIMMOCTH € ONOPOil Ha AITOPUTM Y4eOHBIX JeHCTBUIA).
H3o00paxath OCTpPOYTOJIBHBIE, MIPSIMOYT OJIbHBIE 51
TYNOYTOJIBHBIE TPEYTOJIbHUKH.

Ctpouthb Ha KieryaToil Oymare KBaJapaT M MPSIMOYTOJIBHUK C
3aJJaHHBIMHU JUIMHAMU CTOPOH.

HccaenoBath cBoiicTBa MPSIMOYTOJbHHMKA, KBaJpara MYTEM
HKCHEPUMEHTa, HaAOIIOACHUS, H3MEPEHUs, MOJCINPOBAHUS;
CpaBHHMBaTh CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.
Pacno3HaBaTh UCTMHHBIE U JIOXKHBIE BBICKA3bIBAaHUA O




MHOT'OYTOJIbHUKAX, IPUBOAUTH NPUMePbl U KOHTPIIPUMEPHI.
HccaenoBath 3aBUCHMOCTD IUIOMIAAM KBAJApaTa OT JUIMHBI €TI0
CTOPOHBI.

Hcnoab30BaTh cBOICTBA KBAJIPATHON CETKH ISl TOCTPOEHUS
¢uryp;  pa3omBaTh  TPAMOYTOJBHHUK  Ha  KBaJparhl,
TPEYTrOJbHUKH; COCTABJAATH (UIYpHl U3 KBaJApaToB U
IPSIMOYTOJIBHUKOB M HAaXOAWTh HX IUIOHIalb, pa30uBaTh
¢burypsl Ha OPSIMOYTOJBHUKM M KBaApaTbl M HAXOAUTh HX
Iomaab (Ipu HEOOXOJUMOCTH C HAMPABIISAIONICH TOMOIIBIO).
BbipakaTh BeIMUYMHY IUIOIAAM B PA3IMYHBIX E€AMHHALIAX
U3MEPEHUSI METPUYECKOM CHCTEMBI MeEp, HCHO0Jb30BaTh
3aBUCMMOCTH MEXIYy METPUUYECKHMHU €IUHULAMH WU3MEPEHUS
IUIOINAAN TpU HEOOXOJMMOCTH C OIOpPOM Ha CIPAaBOYHYIO
nHbOopMaIuio.

3HaKOMHTBCS € NpUMepaMH NPHMEHEHUsl IUIOMAIA U
nepuMeTpa B NPAaKTHUYECKUX cuUTyauusx. Pemarb 3agaum u3
peasbHOM KU3HHU, TP HEOOXOJAMMOCTH C OIOPOI Ha aJIFOPUTM
[IPaBUIIA, 00CYKAATh Pa3jJIMYHbIe CIIOCOOBI PEIICHUS 3a1ay.

JlecsiTMuHbBIE
mpoou
(38 u)

Hecatuunas 3anuck apodeit. CpaBHEHNE ACCATUIHBIX IPOOCH.

JleiicTBus ¢ neCATHUHBIMU ApoOsiMU. OKpYTIICHUE ECATHIHBIX
Tpo0eH.

Pemenne TekcTOBBIX 3amad, coiepxamux Apoou. OCHOBHBIE
3a/1a4u Ha JPOOH.

IIpeacraBasith JOECATUUHYIO IpoOb B BHUAE OOBIKHOBEHHOH,
YUTATh M 3aMUCHIBATH, CPABHUBATH JECITHUUYHBIE ApOOH,
npeajaratb M 00CY:KAaTh CHOCOOBLI  YIIOPSIOYMBAHMS
JECSATUYHBIX APOOEH.

N300paxkarh aecaTUYHbIE APOOM TOUYKAMH Ha KOOPIAMHATHOMN
IIPSIMOM.

BbISIBJISAITH CXOACTBA M Pa3jH4Ms NPaBUI apU(PMETHUYECKUX
JNEeUCTBUM C HATypaJlbHBIMH YHCIAMH H  JIECATUYHBIMU
JpoOsIMHU, TTOC]IE COBMECTHOT'O aHAIIN3A.

BoeimonuaTs apudmMeTHueckue JEUCTBHS C  JIECITHUYHBIMU
Ipo0sSMU; BBIMOJIHATH NPUKHAKY W OLEHKY pe3yibTaTa
BBIYMCIICHHIA.

I[IpumensiTe cBoiicTBa apupMeTHYECKHX JAeHCTBUH A
palroOHANN3alUH BBIYUCICHUI.

[IpuMeHSTH PABUIIO OKPYIJIEHHN JECATUYHBIX TpOoOei, mpu




HEOOXOIMMOCTHU C BU3YaJIbHOW OITOPOH.

I[IpoBoauTL HCCAEAOBAHUSI CBOWMCTB JECATUYHBIX JApOOEH,
ONMHUpasCh Ha YHCIOBbIE HKCHEPUMEHTHI (B TOM YHUCIE C
MTOMOIIIBIO KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUSA O JPOOSX,

NPUBOAUTHL MPUMEPbI U  KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUA U OTPUIIAHUS BBICKAa3bIBAaHUI.
Pemath mpocTeHIIME TEKCTOBBIC 3aJlaud, COJIEpIKaIIne

JIpOOHBIE JaHHbBIE, U Ha *HaXO0XKJEHUE YaCTU LEJIOT0 U IIEJI0r0
0 €r0 YaCTH™; BBIABJISATH UX CXOACTBA U Pa3JIHYHS.
MoaeaupoBaTh XOJ PELIECHUS 33Ja4d C MOMOILIBIO PUCYHKA,
cxeMbl, Tabuuipl. Pa3dupaTh pa3iauuHble PELIeHMs, 3alUCU
pelIeHUI TEKCTOBBIX 3a4ad.

OnepupoBath ApOOHBIMH YMCIAMH B pEANIbHBIX JKU3HEHHBIX
CUTYaLUsIX.

C noMoumbl0 MeJarora OUEHUBATH IOJTYUYCHHBIN PE3yJbTarT,
OCYILIeCTBJSATHL  CAaMOKOHTPOJb, IpOBEpPsAsl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OLUIMOKH.

3HAKOMHUTBCS C HCTOPHeEH pa3BUTHS apUPMETHKU

Harassanas
reoMeTpus.
Tena u purypsi
B IIPOCTPAHCTBE
CRY

*MHuororpanHuky. M300pakeHue MHOTOTpaHHUKOB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[IpsitmoyronbHBI mapaimenenunesn, kyo. Pa3BépTku kyba wu
napauiesienumne .
O0BEM Kybda, MPSAMOYTOIBHOTO Mapajuieyienuneaa’™.

Pacno3sHaBaTh Ha 4epreskax, pPHCYHKaX, B OKpY:Kawuiem
MHpe IIPSIMOYTOJIbHBIN Mapasuienenunes], Kyo, MHOrOIpaHHHUKH,
ONNCHIBATh, MCHOJB3YSl TEPMHHOJOTHIO, OLICHUBATH
JMHENWHBIE pa3MepBbl.

IIpuBoauTH MpUMePBLI OOBEKTOB PEATBHOIO MUpa, UMEIOIINX
(dbopMy MHOrOrpaHHHKA, MPSMOYTOJILHOTO Napajuiesenunena,
KyOa.

N306paxkarh Ky0 Ha KJIeTyaTol Oymare.

HccnenoBarp CBOIiCTBA KyOa, MPSIMOYTOJIbHOTO
napajulesIenuIe a, MHOTOTPAaHHUKOB, UCIOJbB3Yysl MOJAEIU IIpU
HEO0OXOIMMOCTH C HANPaBJISAIOLIEH TOMOIIBIO.

PacnoznaBate  pa3BEPTKM Kyba W Mapajulesenuunesna.
MopnenupoBath Ky0 U mapajuienenunesn u3 Oymaru U npoyux
MaTEepHaoB, MO 00pasiy.




Haxoauth u3MepeHHs, BBIYMCIATH TUIOMAAL TMOBEPXHOCTH;
00bEM Kyba, MPSAMOYTOJIBHOTO TapajuieNienuIie/ia ¢ Oopol Ha
QITOPUTM YUEOHBIX JEHCTBUI; HMCCJIeA0BATh 3aBHCHMOCTD
00b€Ma Kyba OT IJTMHBI eTro pedpa.

Ha0aoaaTs 4 NpoBOAMTH AHAJOTMH MEXIY TOHATHUSAMU
IUIOIIAIM ¥ 00bEMA, IEpUMETPa U TUIOIIA/IU TOBEPXHOCTH.
Pacnmo3zHaBarh HWCTUHHBIE M JIOXKHBIE BBICKA3bIBAaHUSA O
MHOTOI'PaHHUKAX, MPHBOAUTH MPHUMEPbI U KOHTPIPUMEPHI.
PemaTp 3a1a4u U3 peagbHON KU3HU.

IloBTOpEeHHE
1 00001IeHNEe
(10 4.)

IloBTOpEeHNE OCHOBHBIX IOHATHM M METOAOB Kypca 5 Kiacca,
000011eHNe 3HAHUH.

Beryucasars 3HAYCHUS BBIPAKCHUI, coaepaKaux
HaTypajJbHbIC YHCJA, OOBIKHOBEHHBIC W JECATUYHBIC IPOOH,
BBINOJIHATH TpeoOpa3oBaHusl YHCENT MpPU HEOOXOJUMOCTH C
HaIPABJISAIONICH TOMOIIIBIO.

BeiOupars  cmocod  CpaBHEHUS  4UCEJl,  BBIYUCIICHUH,
NPUMEHATH CBOMCTBA apudMeTHYecKUX JEHCTBUIM IS
palMoHaNN3aLUN BHIYUCICHHM.

OcyuiecTBASITH CAMOKOHTPOJIb BBIIIOIHSAEMBIX JEHCTBUNA M
CaMOIIPOBEPKY PE3yJbTaTa BEIYUCICHUN.

Pematrp mnpocreiilume 3amaud U3 peaNbHOW  KHU3HH,
NMPUMEHATh MAaTeMATH4YeCKUe 3HAHMS Ul pElICHUs 3a1a4d U3
JIPYTruX YI4eOHBIX TPEIMETOB.
Pemiare mpocreiimime 3agaum
CPaBHUBATh  CHOCOOBLI  PELICHUS
PalUMOHAJIBLHBIN CIOCO0.

Pa3HBIMU
3a/1auu,

crnocodamm,
BbIOMPATH

6 ximacc (ue menee 170 u)

HazBanue
pa3aeJia (TemMbl)
Kypca (4uciao
4acoB)

OcHoOBHOe cocpikaHue

OcHoBHbIE BHIbI JI€SITEJILHOCTH oﬁyqaloumxcﬂ




HarypajabHbie
YHCIa
(30 9)

Apudmernueckue JIEHCTBUS c MHOT'O3HaYHBIMU
HATypaJbHBIMH YHCIaMHA. YWCIIOBBIE BBIPAKEHHUS, TOPSIIOK
NENCTBUH, UCTIONB30BaHUE CKOOOK. OKpYyTiieHHEe HATypaIbHBIX
qHCe]l.

Jlenurenu u KpaTHbIE YKCa; *HAUMOONBIIHMA OOMIUNA JTETUTETh
¥ HauMEHbIIIee 0011Iee KpaTHOe™.

PaznoxxeHue uyuciaa Ha MNPOCThIE MHOXKHUTEIU. JlenrMMocCTh
CYMMBI U TIpOU3BEICHUsI. [leieHne ¢ 0CTaTKoM.
Pemenue TekcTOBBIX 3a/1a4.

BoinoaHaTs apudMeTrnyeckue JelcTBUSI C MHOTO3HAYHBIMU
HaTypaJbHbIMH 4YHMCIIAMHM, HAXOAUTh 3HAYEHUS YHCIIOBBIX
BBIp)XEHUI CO CKOOKaMHU U 6e3 CKOOOK; BBIYMCJISATH 3HAYEHHS
BBIPAXXEHUH, COIepKAIUX CTEIIEHU.

BbINOIHAT, NPUKHAKY M OLEHKY 3HAYCHHMH YHCIIOBBIX
BBIPAKECHUH, MIPUMEHATh NPUEMBI IPOBEPKH PE3YNIbTATA.
Hcnonp30BaTh NpHU  BBHIYHMCICHUSX MepeMecTUTeIbHOE H
coueTarejbHOe CBOWCTBAa CJI0XKEHUSI W  YMHOMKEHMHS,
*pacnpeneJuTe/bHOE CBONWCTBO YMHOKEHUS] OTHOCUTEJIBHO
CJIOKEHHST™, CBOMCTBA apu(PMeTHYECKHX JIeiiCTBHIA.
HccnenoBarh  YHMCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHUCJIOBBIE HKCIIEPUMEHTHI.

®opMyJIMpOBATH  ONpeAeeHUs] JACIUTCIA U KPaTHOro,
HauOoJbIIero OOIIero JAeIUTeNss M HaUMEHBILIETO O0OIIero
KpaTHOTr0, MPOCTOr0 M COCTaBHOT'O YHCEN;, MCIOIb30BaTh 3TU
MOHSITHS TIPU PEIICHUH 3a/1a4 (MIPU HEOOXOAUMOCTH C OTIOPOi Ha
aJITOPUTM MPaBUTIA).

I[IpuMeHsTh AJTOPUTMBI BBIUUCIICHUS HaMOOJBIIEro O0O0ILero
JENUTENs] M HAUMEHbBIIEro OOIIEero KpaTHOro JABYX YHCET,
AJITOPUTM PA3JIOKEHUS YUCIIA HA IPOCTHIE MHOXKUTEIH.
HccaenoBaTh cBOICTBA JIEIUMOCTH CYMMbI U NPOU3BEICHUS
YUCeJl ¢ ONIOPOU Ha BOIIPOCHBIN IUIAH.

IIpuBoauTHL mNpUMepPHI YHCENT C 3aJaHHBIMM CBOMCTBAaMH,
Pacno3HaBaTh BepPHble W HEBEpPHbIe YTBEPXKACHUA O
CBOMCTBAax 4MKCEJ, ONPOBEPraTb HEBEPHBIC YTBEPKICHUSA C
IIOMOUIbK0 KOHTPIIPUMEPOB.

KoncTrpyupoBars  mMaTeMaTH4yecKHe  NpeNIOKEHUS]  C
MIOMOILBIO CBSI30K «U», «UJINY», «ECIH. .., TO...» 10 00pasIy.
Pemath TEKCTOBBIE 3a/1a4, BKIKOYAIOIIUE TOHATUS 1ETUMOCTH,
apu(pMETHYECKUM CII0COOOM, HCHOJIB30BaTh Iepedbop Bcex
BO3MOYHBIX BAPUAHTOB C OMOPOI HAa BOITPOCHBIH IIJIaH.
MoaenupoBaTth XOJ pELICHHS 3a/Jadyd ¢ NOMOULIbIO PUCYHKA,
CXEMBbI, TAOIHUIIBL.

[lpuBonuTh, pa3duparh, OLECHUBATH Pa3IHYHbIE pelIeHUs],




3alMCH PpPelleHNii TeKCTOBBIX 3a/1a4 C HaIpPaBIAIOLICH
MIOMOIIBIO.

Kpurrndeckn OLIEHUBaTh MOJYYEHHBIH pe3y/bTaT, HAXOAMTh
OIMOKH, OCYHIECTBJATH CAMOKOHTPOJb, NPOBepsisi OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasignas
reoMeTpusi.
IIpsimbie Ha
IJIOCKOCTH
(7 9)

*TlepnienaukymsipHble npsiMble. [lapanienbHble npsmbie™.

PaccTosinue Mexay OByMs TOYKaMH, OT TOYKU A0 MPSMOH,
JUTMHA IYTH Ha KBAJIPaTHOU CETKE.
*TIpumMepsl NPSMBIX B IPOCTPAHCTBE™.

Pacno3naBath Ha 4epTekax, PUCYHKAX Cllydal B3aUMHOIO
PacHoJIOKEHUS ABYX MPSIMBIX.

HN300paxxath ¢ NOMOIIBI0 YePTEKHBIX HHCTPYMEHTOB
KJeT4aToil Oymare JBe IepeceKaroliuecs IMpsiMble, JBE
IapauiesIbHbIE MPSAMBIE, CTPOUTH IPSIMYIO, NEPIEHAUKYISPHYIO
JAHHOM.

IIpuBoauTH npuMepbl HapajyieIbHOCTH u
MEPIEHAUKYIISIPHOCTH IPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBaTh B MHOIOYTOJIBHUKAX IE€PIEHAMKYISIPHBIE U
napajuiesibHble  CTOPOHBL. HM300pa:kaTh MHOTOYTOJIBHHMKH C
napasuiebHBIMU, IEPICHIUKYISIPHBIMU CTOPOHAMH IO 00pas3ILy.
HaxoauTh paccTosiHue MEXAy ABYMs TOYKaMH, OT TOYKH JO
IpSAMOM, [UIMHY IIyTM Ha KBaJpaTHOM CETKE, B TOM 4YHCIIE
UCIOJIB3YS LIU(PPOBBIE PECYPCHI.

Apodu
(32 v)

OObIKHOBEHHAss  JpoOb, OCHOBHOE  CBOWCTBO  ApoOwH,
cokparenue 1pooei. CpaBHEHUE U YHIOPSA0YUBAHUE IPOOCH.
JlecaTHaHbIe IPOOH U METPUYECKasi CHCTEMa Mep.

Apudmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU APOOSMHU.

OtHomrenue. JleneHue B JaHHOM OTHOIICHWH. *Macmmrad™,
IIPOIIOPITHSI.

[lonsTue npoueHra. Beluucienne npoueHTa OT BEJIWYHMHBI U
BEJIMYMHBI 10 €€ MPOLICHTY.

Pemenne TekcToBBIX 3a7a4, COEpPKALUX APOOU U IPOLIEHTHI.
[TpakTuueckast pabora «OTHOIIEHUE JJIMHBI OKPYKHOCTH K €&
TUaAMETPY».

CpaBHHMBaTh M YNOPSI0YUBATH JpoOH, BHIOUPATH CHOCOD
CpaBHEHHS JpoOei.

IpeacraBiasiTh JecATUYHbIE APOOM B BHJE OOBIKHOBEHHBIX
npobeil U OOBIKHOBEHHBIC B BHJIC JICCATUYHBIX, MCIOJIb30BATH
IKBHBAJIEeHTHBbIE NpeICTABJIeHHsT JPOOHBIX YHUCENT IpU HX
CPaBHEHMH, NIPU BBIUHUCICHUSAX (IpU HEOOXOJUMOCTH C
HaMpaBJIsIOIIEH TOMOLIBIO).

Hcnoan3oBaTh JeCATHYHBIE JpoOM Tpu TpeoOpa3oBaHUU
BEJIMYMH B METPUYECKON CHCTEME MED.

BoinoaHsaTh apudmernyeckne AeiicTBUSI ¢ OOBIKHOBCHHBIMU
U IECATUYHBIMU IPOOSIMH.

Beryucasare 3HA4YCHUS BBIPAKCHMU, coaepKaImx
OOBIKHOBEHHblE M JECATUYHbIE  JpOoOM,  BBINOJHATH




npeoOpa3oBaHusi JpobOeid, BHIOMPATH CHOCO0, NPHMEHSATH
cBoiicTBa apudMETUUYECKUX NEUCTBUU I paldOHATN3AIUN
BBIYHCIICHUM.

CocTaBjsiTb OTHOUICHHS M TIPONIOPIIMH, HAXOAMTH OTHOIICHHUE
BEJIMYMH, JICJTUTh BEJIMYMHY B JAHHOM OTHOIIICHHUH.

HaxoauTh 3KCHePUMEHTAJBHBIM NMYTEM OTHOUICHUE JJIUHBI
OKPY)KHOCTM K €€ JuameTrpy (Ipd HEOOXOIMMOCTH C
HaIPaBJISOIICH ITOMOIIIBIO).

Haxonutp Macimtal ru1aHa, KapThl M BBIYMCIATH PACCTOSHUSA,
UCHOJb3Ys MaciuTald ¢ ONOpPOH Ha alNrOpUTM y4eOHBIX 1EHCTBHM.
OOBACHATD, YTO TaKOE MPOIICHT, YIOTPEOISITH 000POTHI peuun
CO CIIOBOM «IpPOLEHT». BbIpaskaTh NPOLEHTH B ApPoOsAX H
IpoOu B MPOLIEHTAX, OTHOIICHUE JIBYX BEJIMYMH B MPOLIEHTAX.
BbIuucasTh OPOLIEHT OT YMCIIA U YUCIIO IO €r0 MPOLEHTY.
Oxpyriasitb ApoOM U TPOLEHTH, HAXOAWUTH TNPHOIMKEHUS
qyucea NpU HEOOXOIUMOCTH C HCIOJIb30BAaHUEM BH3YalbHOM
OTIOPBI.

Pemarp, 3agaum Ha YacTH, MPOLEHTHI, NPONMOPLUHU, Ha
HaX0XJIeHHUE ApoOu (IPOLEHTA) OT BETUYUHBI U BETUYMUHBI 110 €€
apobu (ImpoueHTy), Apodu (IMpoIEeHTa), KOTOPBIH COCTaBIsET
oAHa BenuuuHa OT Apyroi. IlpuBoauTh, Ppa3duparh,
OLIEHUBATH PA3JINYHBIC PEIICHUS, 3alIUCU PEIIEHUN TEKCTOBBIX
3a/1a4 Py HEOOXOAUMOCTH C HaIPaBJIAIOIIEH TOMOIIBIO.
H3Baexkars uHpoOpManMKw U3 TAOMUI] W JUArpamMm,
MHTEPIPETHPOBATH TaOJIMIHBIC TaHHBIC, OTIpeeIIsATh
HauOoJIbIIIee U HAUMEHbILIEE U3 MTPEJICTABICHHBIX JaHHBIX.

Harassnnas

reoMeTpus.

CummMmeTpus
(6 9)

*QOceBas cuMmMeTpus. LleHTpanbHas CUMMETPHSL.

[TocTpoeHne cMMMETpUYHBIX GUTYp.
CumMMeTpHs B IPOCTPAHCTBE™.

Pacno3naBaTh Ha 4yepTexax M M300pakeHHsIX, H300pakaTh OT
PYKH, CTPOMTH C TOMOIIBI0O MHCTPYMEHTOB (UTYpYy (OTpE3OK,
JIOMaHyl0, TPEYrOJIbHUK, TPSAMOYTOJBHUK, OKPYXXHOCTD),
CUMMETPUYHYIO JIaHHOW OTHOCHUTENIBHO TMpPSMOW, TOYKH C
HaIpPaBIIAIOIIEH TOMOIIBIO.

HaxoauTh mpuMepbl CHMMETPUH B OKPY>KaOILIEM MUDE.
MopneaupoBats u3 Oymaru JBe (UIypbl, CHUMMETPUYHBIE




OTHOCHUTEJIPHO TPSMOH; KOHCTPYHPOBATH TI'€OMETPUUYECKUE
KOH(HUTYparuu, UCTOIB3ys CBOMCTBO CUMMETPHUH, B TOM YHCIIC
C TOMOIIBI0 HUMPOBBIX PECYPCOB C OMOPOM HA AJITOPUTM
y4eOHBIX JICUCTBHI.

Breipakenus
¢ OykBamMu
69

[Ipumenenue OykB AJis 3alMCH MAaTEMAaTHUYECKUX BBIPAKEHUH U
npenokeHuil. *BbyKBEeHHbIE  BBIDAKEHHS U YHCIIOBBIC
IIOACTAaHOBKH™.

bykBeHHbIe pPaBEHCTBa, HAaXO0XKJICHUE HEU3BECTHOTO
KOMITIOHEHTa. DOPMYIIBI.

Hcnonb3oBaTh OYKBBI [1JIs1 0003HAYEHUS YHCEI, MPHU 3alHCU
MaTeMaTUYECKUX  YTBEPXKAEHUH, COCTaBIATh  OyKBEHHBIE
BBIPAXEHUS 110 YCIOBHIO 3aa4H.

HccnenoBarb  HECIOXHBIE  YHUCIIOBBIE  3aKOHOMEPHOCTH,
MCIIOJIb30BaTh OYKBBI JJIS UX 3aIHUCH.

BbIuHCcasiT YKCIIOBOE 3HAUCHHE OYKBEHHOI'O BBIPAXKEHUS INPH
3a/IaHHBIX 3HAYEHUSAX OYKB C ONOPOM HA aJTOPUTM Y4EOHBIX
JNEUCTBUM.

3anuceiBaTh dopmybi: rnepuMeTpa U IIoUIa
MPSIMOYTOJIbHUKA, KBajpaTa; JUIMHBl OKPYKHOCTH, ILUIOIIAAN
Kpyra; BHIMOJIHSITH BHIYHCIEHHS 110 3TUM (HOpMYyJIaM.
CocTaBasitb (pOpMYJibl, BBIPAXKAIOIINE 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU: CKOPOCTb, BPEMsl, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTB; IPOU3BOJIUTEIBHOCTb, BpeMs, O00BEM pPabOTHI;
BBITMOJIHATH BBIYUCIICHUS IO 3TUM (OpMYysIaM.

HaxonuTh  HEW3BECTHBII  KOMIIOHEHT  apH(pMETHUYEeCKOTO
JIEUCTBUSL.

Harasignas
reoMeTpus.
@Durypbi

HA IJIOCKOCTH
(14 4)

YeTbIpEXYyroabpHIK, IIPUMEPBI YETBIPEXYTOJIBHUKOB.
[IpsMoyronbHUK, KBajgpaT: CBOWCTBA  CTOPOH,  YIJIOB,
yaroHanacu.

N3mepenue yrioB. Busibl TpeyroibHHUKOB.

[lepumerp mHOTOyrompHUKa. Ilmomans duryper. DopMysisl
nepuMeTpa W IUIOINAAM TpsMoyroipHUKa. [IpubmmkénHoe
U3MEpEHue MIoanu Guryp.

*TIpakTuueckas padota «Ilmomans Kpyray™.

N300pakaTh HAa HEIMHOBAHHOW W KieT4aTol Oymare c
HUCIIOJIBb30BaHUECM ‘IepTé)KHBIX HUHCTPYMCHTOB
4eThIPEXYTOJIbHUKHI c 3aJJaHHBIMU CBOWCTBaMH: c
napaiiCJIbHbIMH, NCPHCHAUKYIISIPHBIMH, paBHBIMU CTOpPOHAMH,
OpSAMBIMM  yIJIaMH U Jp., PaBHOOEAPEHHBIM TpPEyrojbHHUK.
IIpensarars u 00cyK1aTh COCO0OBI, AATOPATMBbI IIOCTPOEHUS.
HccaenoBarh,  UCHONB3Yys  HKCHEPUMEHT,  HaOJIOZEHUE,
MOJICIMPOBAaHUE, CBOMCTBA  INPSAMOYIOJIbHHKA, KBaJpara,
pa30uBaTh Ha TPEYTOJBHUKH C ONIOPOM Ha BOIIPOCHBIM IJIaH.

O00CHOBBIBATb, ONPOBEPraTh C IOMOIIBIO KOHTPIPUMEPOB
YTBEPKACHUS O MNPSAMOYIOJbHMKE, KBaJpare, Pacmno3HaBaTh




BEPHBIC U HEBEPHBIE YTBEPKICHUS.

N3MepsATH M CTPOMTH C MOMOIIBIO TPAHCIIOPTUPA YIJIBI, B TOM
YHUCJIE B MHOT'OYI'OJIBHUKE, CPABHUBATH YIJbl, PACIIO3HABATH
OCTpBbI€, IPSMBbIE, TYIIbIE, pa3BEPHYTHIE YTJIbL

PacnosnaBsars, H300paxartp OCTpPOYTOJIBHBIN,
MPSMOYTOJIbHBIM, TYNOYTOJIbHBIM, pPaBHOOEAPEHHBIMN,
PaBHOCTOPOHHHUI TPEyroJbHUKM (NMpU HEOOXOJUMOCTH C
UCIIOJIb30BAHUEM BU3YaJIbHOW OIIOPHI).

Boruncasars HEpUMETP MHOT'OYT'OJIbHUKA, IUIOIIA/b
MHOT'OYTOJIbHUKA pa30MeHHEM Ha MPSMOYTOJbHUKH, HAa PABHbIC
(GUrypel, HMCIONb30BaTh METPUUYECKUE EIUHHIBI HM3MEpEHHUS
JUIMHBI Y IJIOIIAU C OTIOPOH Ha alrOPUTM Y4eOHBIX AEHCTBUI.
Hcnonb3oBaTs NpuOINKEHHOE H3MEPeHHe JUIMH U IIomaneh
Ha KieT4yaroil Oymare, NpUOMMKEHHOE W3MEPEHUE JUIMHBI
OKPY’KHOCTH, IUIOIIAH Kpyra.

Monoxurenbubie u |Lensie  umcma.  *Moaynas  uucna,  reoMerpuueckast | [IpuBoguTh NpUMepbI HCIOIB30BAHMS B PEATHLHON IKU3HU
OTpHIATE/bHbIE  |MHTEPIPETALMA MOy, YHCIIOBBIE MPOMEKYTKH™. TIOJIOKMTENBHBIX U OTPULATENBHBIX YUCE.
yuciaa TToNoXUTeNbHBIE W OTpUL@TENbHbIE uncia. CpaBHEHHe N300paxkaTth 1eibIe YHUCIA, TOJIOXHTENBHBIC 1 OTPHLATEIBHBIE
(40 4) TIOJIOKHUTENIBHBIX U OTPHLATENbHBIX 4Hcel. Apudmernueckue | MG TOUKaMH  Ha — HHCJIOBOM  ITIPAMOM,  HCHOJB30BATDH
JEHCTBHS C TIOJ0KUTEILHBIMU H OTPULIATEILHBIMY UkcIamMy. | TACTOBYIO HPAMYIO UL CPaBHCHWA YHCCL.
PellleHie TeKCTOBBIX 332w, IpuMeHATL NpPaBWJIA CPABHEHHS, YIOPAAOYMBATEH IENbIE
YKCIa; *HAXOAMTH MOJYJIb YUCIa™.
@®opMyJIHPOBATH NPABHJIA BHIYUCIIEHNS C TOJOKUTETLHBIMA U
OTPHIIATENHLHBIME YHCIAMH, HAXOAHTH 3HAYEHHS YMCIOBBIX
BBIPAKEHMIA, COZIEpIKALINX nercTBIs
C TIOJOXHUTEIbHBIMU ¥ OTPULATEIBHBIMHA YHCJIAMH  IIPH
HEOOXOAMMOCTH C OMIOPOH Ha aJrOPUTM TIPABUIIA.
IIpuMeHATH CBOMCTBA CIOXKEHUA U YMHOXEHUA  JUIA
peo6pa3soBaHusl CYMM M IIPOM3BEIECHHUIA.
Ipeacrapiaenne | [IpsMOyrosibHash — CUCTEMa  KOOPAMHAT HA  IUIOCKOCTH. | OOBACHATH M WJUIIOCTPUPOBATHL MOHATHE MNPSIMOYrOJLHOM
JIAHHBIX KoopuHaThl TOUKH Ha IWIOCKOCTH, a0CIUCCa U OPJAMHATA. CHCTEMBI ~ KOODJMHAT  Ha  IUIOCKOCTH,  HCIIOJIb30BaTh
(6 ) CTonGuaThe M KPYroBbIe AUATPAMMBL. TEPMUHOJIOTHIO; CTPOMTh Ha KOOPAWHATHOM IJIOCKOCTH TOUKH M




[paktuyeckas pabora «IlocTpoenue quarpaMm.
Pemenne  TeKCTOBBIX  3a4ay,  COAEpKAlIMX  JaHHBIE,
IpeJICTaBICHHbIE B TAOIMIIaX U HAa TUarpaMMax.

(I)I/Il“prI o 3aJaHHBIM KOOpAWHATaAM, HAXO0AUTb KOOPIHWHATLI
TOYCK.

Yurath cTo04aThIe u KpPYTOBbIE JMarpaMMBbl;
HHTEpPNPeTHPOBATH JTaHHbBIE; CTPOMTH cTon04aTele
auarpammsbl.

Hcnonb3oBaTh WHGOPMAIMIO, [IPEICTABICHHYIO B TabmuIax,
Ha auarpaMmax ajigd pCelICHUus TCKCTOBBIX 3aJad W 3aJa4 U3
peaIbHOM JKU3HH.

Harasignas
reoMeTpus.
Durypbl

B IIPOCTPAHCTBE
99

*TIpssMOYTONBHBIN MapajuiesienuIes, Kyo, mpusma, mupamMmusa,
KOHYC, UWIMHAp, 1map u  cdepa. M3o0paxenue
IPOCTPAHCTBEHHBIX ¢buryp. [Tprmepst pa3BEPTOK
MHOT'OI'PaHHHUKOB, [IMJIMHJPA U KOHYCA.

IIpaxTrueckas pabota «Co3nanue Mozeen
IPOCTPAHCTBEHHBIX (PUTYDY.

[lonstne o00bEMa; eauHUIBI H3MepeHuss o00BEMa. OO0BEM
MPSIMOYTOJIBHOTO TMapajuienenurena, kyoa, Gopmyisl oobEma™.

Pacno3snaBarp Ha  4YepTekKax, PHUCYHKaX, ONHCHIBATH
UpaMUIy, IPU3MY, LWIMHIAP, KOHYC, 1IAap, H300paskaTh UX OT
PYKH, MOJEJIMPOBATH U3 OyMaru, IIIaCTUIMHA, IIPOBOJIOKU U JP.
¢ HampasJiitoliell nomoiso. [IpuBoAMTH MpUMepBI 00BEKTOB
OKpY’KaloIIero MUpa, UMEIOLINX (POPMbI HA3BAHHBIX TEJ.
Hcnonb30BaTh TEPMHHOJOTHMIO: BEpIIMHA, peOpo, TpaHs,
OCHOBAaHUE, BBICOTA, PAINYC U JUAMETD, Pa3BEPTKA.

N3yuaTh, UCHIONB3Yys SKCIIEPUMEHT, HAONIOJEHHE, U3MEPECHHUE,
MOJICJIMPOBAaHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, U OMHCHIBATH
CBOIiCTBA Ha3BaHHBIX TEJ, BBIABJIATH CXOACTBA U PA3JIMYHUSL:
MEXy MUPaMUION U IPU3MOIL; MEXTy LIMIMHIPOM, KOHYCOM U
I1apOM.

Pacno3naBath pa3BEPTKU Napaiienenunena, Kyba, MpU3MBI,
IIUPAMUJIBI, KOHYCA, IWINHIPA; KOHCTPYHPOBATH JaHHBIC TEIA
U3 pa3BEPTOK, CO3/aBaTh HUX MOAEIM C HaNpaBiIAONIEH
MTOMOUIBIO.

Co3naBaTh MoOJeJM TPOCTPAHCTBEHHBIX ¢uryp (U3 Oymarw,
IIPOBOJIOKH, TUTACTUIIMHA U JIP.) C OMIOPON Ha aJIrOpUTM yueOHBIX
JICUCTBUM.

N3mepsaTsr Ha MoaeasiX: JIMHBI pEGEpP MHOTOrPAHHUKOB,
JUaMeTp 11apa.

Boruucasite 1mo  ¢opmyaam: 00bEM  IPSIMOYTOJBHOTO
napajieNnenunena, Ky0da; HCIoJib30BaTh €AMHUIBI M3MEpPEHHS
00béMa; BBIYHCJAATH OOBEMBI TEJ, COCTABICHHBIX W3 KYOOB,
NapajuIesICNUIEN0B; peliaTh 3aJa4i C PEAIbHbIMUA JaHHBIMU C




OIOPOM Ha CIIPaBOYHYIO MH(OPMALHUIO.

IToBTOpEHME,
00001IeHME,
cUcTeMaTH3alUsA
(20 v)

[ToBTOpEeHUE OCHOBHBIX TMOHITHHA W METOJIOB KypcoB 5 U 6
KJ1accoB, 0000IIIEHNE U CUCTEMAaTH3alMs 3HAHUH.

Beruucasare 3HAYCHUs BBIPAKCHU, coZIepKaIInX
HaTypaJbHbIe, LENble, IIOJOKUTEIbHbIE W  OTPULATEIIbHBIC
quciaa, OOBIKHOBEHHBIE M JIECATHYHBIE JApOOHM, BBIOIHATDH
peoOpa3oBaHMs YKUCET W BBIPAKEHUN MPU HEOOXOIUMOCTH C
HaIIpaBIAIOILEH IOMOILIBIO.

BeiOupatr  cmoco®  CpaBHEHHs  4YHCEN,  BBIYMCIICHMIA,
NPUMEHSATh CBOMCTBA apUPMETHUYECKUX JeHCTBUH Ui
panMOHAIN3aluy BEIYUCICHUN.

Pemats mpocreiflume 3ajauyM U3 pEANbHOM  JKU3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMSA Ul PEIICHMS 3a1ay U3
IPYrUuX IPeIMETOB.

PemaTs npocreiiiue 3aga4n pa3HbIMH CIIOCO0aMHu.
OcyumiecTBIASITh CAMOKOHTPOJIb BBIINOJIHAEMBIX JEUCTBUM H
CaMOIIPOBEPKY pe3y/bTaTa BEIYACICHUMN.

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (IIO 'OJAM OBYUYEHMUS)

7 kaacc (He meree 102 )

HasBanmue
pasnaesa (TeMbl)
Kypca (4uciao

OcHoBHOE COoJICpPKaHUEC

OcHoBHbIE BUIbI J€SATEILHOCTH oﬁyqamumxca

4acoB)
Yucaan [TonsiTue parMoHaTLHOTO YHUCIIA. CucremMaTHu3upoOBaATH " odoramarb 3HAHUSA 00
BbIYMCJICHUSI. ApudmeTnueckue JEHCTBUS C pAIMOHAIBHBIMH YHCIaMU. | OOBIKHOBEHHBIX U JECATHUHBIX APOOSX.
PanuonanbHbIe CpaBHeHUe, YIOPSI0YMBAHNE PAIMOHAIBHBIX YHCET. CpaBHUBATH M YNOPSIA0YMBATH APOOH, peoOpa3oBbIBas MpU
quciaa CreneHsb ¢ HATYpaJIbHBIM [TOKA3aTEIEM. HEOOXOUMOCTH  JECSATHYHBIE ApoOu B  OOBIKHOBEHHBIE,

(25 1)

Pemenune ocHOBHBIX 3aja4 Ha JpOOM, MPOLIEHTHI U3 PEeabHOM

NPaKTUKH.
[IpusHaku  OeNMMOCTH,  pa3lIOKEHUs

MHOXUTEIN

O6I)IKHOBCHHBI€ B JICCATUYHBIC, B 4YAaCTHOCTHU B 66CKOHC‘-IHy10
JECATUYHYIO IPOOE.
I[IpumMeHsiTh  pa3HOOOpa3HbIe  CHOCOOLI W TPHEMBI




HaTypaJbHbIX YHCEIL.
PeanbHrie 3aBUCUMOCTH.
IPONIOPLIMOHATIBHOCTH.

[Ipsamas

n

oOpaTHas

BbIYHMCJICHUS 3HAYEHHUI IPOOHBIX BbIPAKEHHH, COACPKALIUX
OOBIKHOBEHHBIE W  JECATHYHBIC JpPOOH: 3aMEHATh IPH
HEOOXOMMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOM H
OOBIKHOBEHHYIO JCCITUYHOM, MPUBOANTH BEIpaKeHHE K (hopme,
HanOonee yAOOHOM [N BBIYMCICHWH, MpeoOpa3oBHIBATH
JIpOOHBbIE BBIPAKEHHMS HA YMHOXEHHUE U [JIEJIEHUE AECATUYHBIX
npobeit K NeHCTBUAM C LEIBIMH YHCIaMHU (IIpH HEOOXOAUMOCTH
C HaIPaBJISIOIICH TOMOIIIBIO).

IIpuBoaMTHL 4YmMc/I0BbIe M OyKBeHHble NMPUMePbI CTEICHU C
HaTypaJbHbIM IOKa3aTelaeM, OOBSCHSAA 3HAUYEHUS OCHOBAHMS
CTETICHU W TIOKa3aTelsl CTEeTEeHU, HAXOJUTh 3HAUCHHS CTEIeHEH

Bia @ (2 — m060e PAIHOHAIBHOE YHCI0, N — HATYPATbHOE
YHCJIO) C ONIOPOM Ha CIPABOYHYIO HHPOPMAIHIO.

[Tonumate cMbICA 3anmMCH OOJNBIIMX YHCEJI € MOMOIIbIO

AecATHYHBIX Apoleii U creneHel ynciaa 10, npUMeHAT UX B

peajibHbIX CUTYyaIUsIX.

IpuMeHSITH TPU3HAKY JACTUMOCTHU, PA3JI0KEHHUSI HA MHOKUTEIH
HaTypaJIbHBIX YHCEIL.

Pemate mpocreiiime 3agauM  Ha  YacCTH, IIPOLIEHTHI,
NPOMOPILKH, HA HAX0XKIEHHE ApoOu (IPOIEHTa) OT BEITUYUHBI U
BEIMYMHBI 10 €€ apoOu (mporeHTy), ApoOu (mMpoIeHTa),
KOTOPBIM COCTABJISIET OJHA BeIW4MHA OT Apyroil. IlpmBoauTs,
pa3duparb, OLleHUBATDH PA3JIMYHBIC PEIICHNUS, 3aIIUCH PEIICHAN
TEKCTOBBIX 3a/]a4.

PacnozHaBath M OOBSACHATH, ONMPAsACh Ha OIPEICICHMUA,
IpsIMO TPONOPLHOHATIBHBIE M OOpPaTHO NPONOPLHMOHAIbHbBIE
3aBHCHUMOCTH MEXAY BEJIIMYMHAMH; NMPUBOIAUTH NMPUMEPbI 3THX
3aBUCUMOCTEHl W3 peaJbHOr0 MHpa, W3 JPYyruxX Y4eOHBIX
IPEIMETOB.

Pemare mpocreiiye NmpakTHKO-OPHEHTHPOBAHHBIEC 3aJa4dM

Ha  JIpodM, TNPOUEHTHI, TMNPAMYI0 H  OOpaTHYIO

NPONOPUHOHAJIBHOCTH, IPONIOPLMH.




Aareopanueckue |bykBennsle — BelpaxkeHus.  llepemennsle.  Jlonyctumsie | OBiaaneTs Ha 0a3oBOM YPOBHe anredpandecKkoi
BbIpPaKeHM s 3HAYEHUS IEPEMEHHBIX. POPMYIIBI. TEPMUHOJIOTHEN W CHMBOJIMKOW, NMPHUMEHAITh €€ B IpoIecce
(27 v) [IpeoOpazoBanne OyKBEHHBIX BBIPaXXEHHI, pACKpPBITHE CKOOOK|OCBOEHHUS y4eOHOTO MaTepuana.
Y TIPUBEJICHUE TTOJ00HBIX CIaraeMbIX. HaxoauTh 3HauYeHHs OYKBEHHBIX BBIPOKCHHWHM TP 3aJaHHBIX
CBoiicTBa CTENIEHU C HATYPaAJIbHBIM [TOKA3aTEIEM. 3HAYEHUSIX OYKB; BBIIIOJHITH BEIYUCICHUS IO (hOPMYIIaM.
MHOrOouIEeHSBI. Cnoxenue, BBIYUTAHUE, YMHOXEHHE | BBIMOJIHATH TPeo0pa30BaHUs 11eJI0Or0 BhIPAKEHHUsS] B MHOTOUJICH
MHOTOUJICHOB.  DOpMyJibl  COKPamEHHOTO  YMHOXXEHHS. | IPUBEICHUEM TIOJJOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.
Pa3noxeHre MHOrO4JI€HOB HA MHOKUTEH. BhInosiHATL yMHOXEHHWE OJHOWIEHa Ha MHOIOWIEH H
MHOTOYJIEHa Ha MHOTOWIEH, MPHUMEHSTh (HOpMyJbl KBajpaTa
CYMMBI M KBaJpaTa pa3HOCTH C ONOpPOMl Ha CHPaBOYHYIO
UH(OPMAIIHIO.
OcyuiecTBASITH PA3NOKEHUE MHOIOUYICHOB HAa MHOXHUTEIN
MyTéM BBIHECCHHUS 32 CKOOKHU OOIIEro MHOXHUTEIIS, IPUMEHEHUS
dbopMynbl  pa3HOCTH KBaapaTtoB, (opMya COKpamEHHOTO
YMHOKEHUS C OMOPOH Ha CIIPABOYHYIO WH()OPMAIIHIO.
IIpumeHsiTh TpeoOpa3oBaHMEe MHOTOWICHOB JJIs PELICHUS
pa3IMYHBIX 3a7a4 W3 MaTeMAaTHKH, CMEXHBIX NPEIMETOB, W3
peaabHOM MPAKTUKHU.
3HAKOMHUTBCS ¢ HCTOPUEH Pa3BUTH MATEMATUKH.
YpaBHeHust YpaBHeHue, MpaBHIIa npeoOpa3oBaHUs ypaBHEHUs, | PemiaTthb  JIMHEHHOE ypaBHEHHE C OJHOM IEPEMEHHOM,

U HepaBeHCTBA
(20 v)

PaBHOCUIIBHOCTH YpaBHEHUH.

JIuneliHOEe ypaBHEHHE C OHOU NTEPEMEHHON

MIEpEMEHHOM, pellIeHUEe JIMHEWHBIX ypaBHeHUH. Pemenue 3amau
C IOMOIIBIO YPaBHEHUH.

*JIuneitHoe ypaBHEHUE C IBYMSI IEPEMEHHBIMH U €r0 rpauK™.
Cucrema ByX JMHEMHBIX YpPaBHEHUH C IBYMs IIEpPEMEHHBIMHU.
Pemienne cuctem ypaBHEHHIl C€IOCOOOM TMOJCTAHOBKU U
CIIOCOOOM CIIOKEHHUS.

NpUMEeHsAs NpaBHJA IepexoJa OT HMCXOJHOTO YPAaBHEHMS K
PAaBHOCUIIBHOMY €My Oosiee mpoctoro Buzaa. IIpoBepsiTs,
ABIISIETCS JIM KOHKPETHOE YHCIIO KOPHEM YPaBHEHMSL.

Hoadupary npuMepsl IMap YUCEN, SBIAIOIMIMXCS PELICHUEM
JMHENHOIO ypaBHEHUS C IBYMs IEPEMEHHBIMH.

CTpouth B KOOpPJAMHATHOM IJIOCKOCTH TpaduK JHMHEHHOTO
ypaBHEHHUs C ABYMS NEpEeMEHHbIMH (IPU HEOOXOAMMOCTU C
UCIIOJIb30BAaHUEM CMBICJIOBOM OMOpHBI); MOJB3YSICh T'padUKOM,
NPUBOIUTH NPUMeEPBI PEIICHUS YPABHEHUS.

HaxonuTh pemieHme CHCTEMBI JIBYX JIMHEWHBIX YPaBHEHHU C
JBYMsl TEPEMEHHBIMH C ONOpOW Ha aJrOpUTM Y4eOHBIX
IEUCTBUMH.

CocTaBasiTh U pelIaTh YPaBHEHUE WM CUCTEMY YPAaBHEHHUH 110




YCIOBHIO 3aJaud, MHTEPIPETUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/1aud TIOJNyYEHHBI pe3yJabTaT C OMOpoil Ha
BOIIPOCHBIN TIJIaH.

Koopaunatsi
U rpadguku.
DOyHKIUHA
(24 9)

Koopaunata Touku Ha mpsiMoil. YHCIIOBBIE NPOMEXKYTKH.
Paccrosnne Mmexny 1ByMs TOUKaMU KOOPAVMHATHOW MPSMOKN
[IpsMoyrosibHas cucTeMa KOOpJAMHAT Ha TUIOCKOCTH. [Ipumepsl
rpadukoB, 3amaHHbIX (opmymamu. Utenue rpaduxos
peasbHbIX 3aBUCUMOCTEH.

[Tonstue dynkmuu. I'padux dynaxkuun. CBoiicTBa (QyHKIHH.
Jluneiinast  Qynknus. Iloctpoenue rpaduka THUHEHHON
¢byukuuu. ['paduk pyaknun y = kKX + b,

HN3o0pakath Ha KOOPAMHATHOU pAMOM TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3aIUCHIBATh UX HA aIreOpanuecKoM s3bIKe.
OTrMeyaTh B KOOPAMHATHOH IVIOCKOCTH TOYKH II0 3aJaHHBIM
KOOpJMHATaM; CTPOUTh I'paUKU HECIOXKHBIX 3aBHUCHMOCTEH,
3aJlaHHBIX (opMmysiamMH, B TOM 4YHCJIE C MOMOUIbIO LHU(PPOBBIX
71a00paTOPHIA.

[IpuMeHsiTh, U3y4YaTh NPeMMYIIECTBA, HHTEPNPETHPOBATH
rpaduyeckuii croco0 MpeaCTaBICHUs U aHAIN3a pa3HO0Opa3HOU
KU3HEHHOU WH(OpMaIuu.

OcBanBaTh Ha 6a30BOM ypOBHE HOHATHE (PYHKIIUH, OBJIAJCBATh
(YHKIIMOHATBHON TEPMHHOJIOTHUCH.

Pacno3naBathp juHeiiHyo QyHkuuio Y = kx + b, omucwhiBaTh
¢€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHU# koddduimentos K u b
(pu HEOOXOAMMOCTH C OMIOPOH HA ANTOPUTM TPABUTIA).
Crpouts rpadpuku JuHeHOH QyHKuU, QyHKuun Yy = Kx + b
HUcnoas3oBare nugpoBbie pecypebl Ui [IOCTPOCHHS
rpadukoB QyHKIUN U U3yYEHHS] KX CBOMCTB.

IIpyBoAUTE NpHUMEpHI JIMHEWHBIX 3aBUCUMOCTEM B PpEANbHBIX
mpoleccax U sSBJICHUSIX.

IloBTOpPEHME
u 00o0menune
(6 1)

[ToBTOpEHME OCHOBHBIX MOHATHI M METOJOB Kypca 7 Kiacca,
00001IeHNe 3HAHWIA.

BeiOuparb, NpPUMEHATH CHOCOOBI  CPAaBHEHHMS  YUCEI,
BBIYUCIICHUH,  NpeoOpa3oBaHWii  BBIPAKCHUH,  PELICHHS
yYpaBHEHMH IIPU HEOOXOIMMOCTH € HAPABIISIIOIIEH TOMOLIBIO.
OcyniecTBASTH CAMOKOHTPOJIb BBINOJIHAEMBIX JIEHCTBUM H
CaMOIIPOBEPKY pe3yibTaTa BBIYMCICHHUH, MpeoOpa3oBaHUH,
ITOCTPOCHUM.

Pematrp mpocreiilume 3agauM U3 peaJbHOM  JKU3HH,
NPUMEHATL MaTeMaTH4YeCKHe 3HAHMA U1 PEIICHMS 3a1a4 U3
JIPYTUX IPEIMETOB.




Pemate mnpocreiimime TeKCTOBbIe 3aJa4yH, CPaBHUBATh,
BbIOMPATh CNOCO0BI PELICHUS 3aa4H.

8 kiacc (e menee 102 )

Ha3Banue
pa3aeJia (TemMbl)
Kypca (4uciao

OcHoBHOe COoJICpPKaHUE

OcHoBHBbIE BUIbI J€ATEILHOCTH oﬁyqaloumxcn

4acoB)
Yucaau KBagparuslit KOpEHb u3 qucha. *TlonsiTue 00 | @opMy./IHpoBaTh OmpeaeeHNe KBAJIPAaTHOIO KOPHS U3 YHCIA,
BbIYHCJICHUS. UppallMOHATIBHOM  yMcie.  JlecaTHUuHble  MPUOJIMKEHHUS | apU(PMETUIECKOIO KBAaJPAaTHOIO KOPHSA MPH HEOOXOJUMOCTH C
KBagpaTnsble UPPALMOHAJILHBIX YUCEL. BHU3YyaJIbHOM ONOPOH.
KOpPHH HeiictBuTensHble yncia. CpaBHeHUE JecTBUTENbHBIX yrcen™. | [IpuMeHATh ONepanuio M3BJICYEHUS KBAJpPAaTHOIO KOPHS U3
(15 4) ApudmeTrueckuii KBaJpaTHBIA KOPCHb. YHCIIa, HCMOJIB3YSl IPU HEOOXOIUMOCTH KAJBKYJISITOP.

YpaBHeHue BUaa X° = a.

CaoiicTBa apru(MeTHIECKUX KBaJ{paTHBIX KOpHEH.

[IpeoOpa3oBaHue  YUCIOBBIX  BbIpAXKEHUH,
KBaJIpaTHbIE KOPHHU.

coJiepKaIux

OIIeHI/IBaTb KBaJApaTHBIC KOpHU OcJIbIMHA qucCjiaMn n
JACCATHYHBIMHA I[pO6$IMI/I.

CpaBHHBaTb H ynopsaaouuBaTrb palluOHAJIbHBIC n
HPppaluOHAJIbHBIC YHCJIa, 3alIMCAHHBIC C ITOMOIINBIO KBAaAPATHBIX
KOpHeI‘/’I npu HeO6XO,Z[I/IMOCTI/I C HanpaBnﬂ}omeﬁ IIOMOIIBIO.

HccnenoBary ypaBHEHUE X2 = d, HAXOIWUTHb TOYHBIE H
npubimxE€HHbIe KopHU pu a > 0.

HccaenoBath cBOiicTBA KBAJpPAaTHBIX KOpPHEW, MPOBOIA
YUCJIOBBIE AKCIIEPUMEHTHI C HCHOJIb30BAaHUEM KaJbKYJIsATOpa
(xommbrOTEpA).

IlpumeHaTs cBOMiCTBAa apH(PMeETHYECKHMX KOpHeH Isd
npeodpa3oBaHMs BbIPAKEHUI.

BbinosHATs, mpocTeiimme mnpeodpa3’oBaHUsl  BBIPAXKCHHI,
COZIepKAIMX KBaJpaTHbIE KOPHU. BplpaxkaTb NEpEeMEHHBIE W3
reOMEeTPUUECKUX U Ppu3ndeckux GopMys Mpu HEOOXOJAUMOCTH C
OIOpOIi Ha MPABUJIO.

Boruncasite 3HaYeHHs BBIPAXXCHUMN, COJEPKAIIMX KBaJIpaTHbIE




KOPHH, UCTIONB3YS MPU HEOOXOJUMOCTH KaJIbKYISATOP.
Hcnoan3oBaTh B XO0J€ pEIICHUS 3a7ad  dJIEMEHTapHbBIC
MPEJICTABIICHUSI, CBSI3aHHBIE C MPUOMKEHHBIMU 3HAUYCHUSMU
BCJIINYHH.

3HAKOMUTHCS C UCTOPUEN pa3BUTHSA MATeMaTUKH.

Yuciaau
BBIYHMCJIEHHS.
Crenennb

¢ HeJbIM
nmokasarejieM
(79)

Crenens ¢ nenpiM nokasareneMm. CTaHgapTHas 3alluch YUCIIA.
Pa3mepbl 00BEKTOB OKpYXaromero mMupa (OT 3JI€MEHTapHBIX
YaCTHI] 10 KOCMHUUYECKUX 00BEKTOB), UIUTEIBHOCTD MPOLIECCOB
B OKpY’KaloIleM MHpeE.

CBoiicTBa CTEIIEHU C OEJIBIM ITOKA3aTCICM.

®opmyIMpoOBaTh onpeAeeHue CTEIICHH C LIEJIBIM II0Ka3aTelleM
(pu1 HEOOXOUMOCTH TIO BH3yaJIbHOM OTIOpE).

IpeacraBasith 3amuch OONBIIMX M MajblX YHCEN B
crangaptHoM Buzae. CpaBHMBaTh 4YHCIIa W BCIHWYHHBI,
3alMCaHHbIE C UCIIOJIb30BaHUEM cTeneHu 10.

Hcnonb3oBaTes 3amMch 4YHMCEI B CTaHAAPTHOM BUAC A
BBIPQ)XEHUS Pa3MEpPOB OOBEKTOB, JJIUTEIBHOCTH MPOIECCOB B
OKpPY’KaroIleM MHpE.

®opmyMpoBaTh, 3aNMCbIBATL B CHMBOJHYECKOi ¢dopme U
WLIIOCTPUPOBATh NpPHMepPaMHU CBOMCTBA CTENEHU C LEJBIM
nokazareneM (Mpd  HEOOXOAMMOCTH C  WCHOJB30BAHUEM
BU3YaJIbHOM OIOPBI).

Ipumensith  cBoOlicTBAa  CTENeHW Ui IpeoOpa3oBaHUs
BBIPQXCHUM, COJECP)KAIIMX CTENEHU C LENbIM II0Ka3aTelleM ¢
UCTIOJIb30BaHUEM  CIPAaBOYHOH WHPOpManuu. BbINOJHATH
JAelCTBUSl C YHUCIIAMH, 3alIMCAaHHBIMH B CTaHIAPTHOM BHJE
(YMHOXEHUE, JIeIIeHNE, BO3BEJCHHUE B CTEIICHBD).

Auredpanyeckue
BbIpa:KeHMSI.
KBaaparublii
TPEXUJIEH

(54)

KBanpathslii TpéxuneH. Pa3noxeHue kBagpaTHOro TpéxdjcHa
Ha MHOXHTEIIH.

Pacno3naBarb  KBajapaTHBIM  TPEXWICH,  YyCTaHABIUBAaTh
BO3MO>KHOCTB €T'0 Pa3JIOKEHUS HA MHOKHUTEIIH.

PackiaaabpiBaTh Ha MHOMKHTEJIHM KBaJpPAaTHBIM TPEXWIEH C
HEOTPULIATENbHBIM JUCKPUMUHAHTOM IPH HEOOXOJUMOCTH C
ONOPOM HA AIITOPUTM IpaBUIIA.

Auredpanyeckue
BbIPa:KeHH .
Auredpanyeckasi
Apodb

Anrebpanueckast poOb. JlomycTUMbIe 3HaYCHUsI IEPEMEHHBIX,
BXOMSIIUX B  anreOpamdeckue BoIpakeHHs. OCHOBHOE
CBOMCTBO anredpandeckoit npodu. Cokpaienue apooei.

Crnoxenue, BBIYMTAHUE, YMHOXKEHUE U JICJICHHE

3anuceIBaTh anreOpandeckue BoipaxeHus. Haxoaurh o0macts
OTpeIeIICHUs PAllMOHAIBHOTO BBIPAKCHUSI.

BBINOJIHATH YUCIIOBBIE MOJICTAHOBKUA W BBIYMCJATH 3HAYCHUE
JIpoOH, B TOM YHCIIE C MOMOIIBIO KaJbKYJISITOPA.




(15 1)

anreOpanueckux apoOeil. IIpeobpazoBanue
coJIeprKalux anredpandeckue Jpoou.

BBIPAKECHUH,

@®opmyanpoBaTh OCHOBHOE CBOICTBO anredpandeckoil 1poou
Y MPUMEHATH €ro JIJIs IpeodpazoBaHus ApoOe.

BbINOJIHATL JAecTBUSI C aidreOpandyecKuMH JIpoOsIMH TpH
HEOOXOAUMOCTH C HaIpaBisiomed momompi. [IpumeHsTs
npeoOpa3oBaHusl BBIPAXKECHUN JJIsI peleHus 3a1a4. Buipaxkarth
nepeMeHnbie 13 Gopmyn (puU3MUECKUX, TE€OMETPUYECKHUX,
OTHCHIBAIONIUX OBITOBBIE CUTYyallMHd) MPU HEOOXOIUMOCTH C
HaIMpaBJISAIONICH TOMOIIIBIO.

YpaBHeHus

U HEPaBEeHCTBA.
KBaaparusie
YPaBHEHHS

(15 4)

KBanpatHoe ypaBHeHue. HemomHoe kBajgpaTHOE ypaBHEHHE.
dopmyna KopHe# kBagpaTHoro ypaBHeHus. *Teopema Buera™.
Pemienne  ypaBHeHMH,  CBOJAIIMXCS K  KBaJpaTHBIM.
[pocreiime 1poOHO-paLlMOHANIBHBIE YPABHEHUS.
Pemrenne TEKCTOBBIX 3a1ad € ITOMOIIBIO
YpaBHEHUM.

KBaaApaTHBIX

Pacno3naBaTh KBaJipaTHbIE YPaBHEHHS.

3anuceiBaTth (QopMyJy KOpHEH KBaJpaTHOIO YpaBHEHUS;
peliaTh KBaJApaTHble YPaBHEHUs] — IIOJHbIE U HEMOJHbIE (C
UCTIOJIb30BAaHUEM CIIPABOYHOM MHPOPMALINN).
IIpoBoauTs  mpocreiimue  UCCIACAOBAHMS
YPaBHEHHHU.

Pemarth ypaBHeHHsl, CBOJAIIMECS K KBAaJIPATHBIM, C IIOMOIIBIO
npeoOpa3oBaHWii M 3aMEHOW TEPEMEHHOW  C OMNOpod Ha
AITOPUTM MPABUIIA.

Ha0uropats ¥ aHAJIM3MPOBATH CBA3b MEXKIY KOPHIMU H
Kod(duLIMeHTaMH KBAJAPaTHOTO YPaBHEHUS.
*TIpumeHsTh TeopeMy Buera
3a/1a4 (C UCTOJIb30BaHUEM o0Opa3ia)™.
PemiaTth TekcTOBbIE 3aJa4M aIreOpandyeckuM CIOCOOOM:
MEPEXOJIUTh OT CJIOBECHON (DOPMYIHMPOBKH YCIOBHUS 33Jaud K
anredpanveckoil MoJenu NMyTéM COCTaBJICHUS YpaBHEHUs (IIpU
HEOOXOJMMOCTH C  HalpaBJAIONIed TMOMOINBIO);  pelaTh
COCTaBJIEHHOE YpaBHEHHUE; HHTEPIIPETUPOBATH PE3YIbTAT.
3HAKOMHTBCSI C HCTOPHUEH Pa3BUTHS anreOphl.

KBaaApaTHBIX

IS pelieHus

YpaBHeHust

1 HepaBeHCTBa.
Cucremsl
YpPaBHEeHHU

(13 4)

JluneiiHoe ypaBHEHHE C JABYMS MEPEMEHHBIMH, €ro rpaduk,
MpPUMEPHI PEIICHHS YPaBHEHUHN B LIENBIX YUCTIaX.

Pemienne cucrem AByX JIMHEWHBIX YypaBHEHUH C ABYyMS
nepeMeHHbIMU. [IpuMepbl peleHus CHUCTEM HEJIUHEUHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMH.

Pacno3naBaTh JMHENHHbIC YpaBHEHUS C ABYMS IIEPEMEHHBIMU.
Crpouth rpaduku JWHEHHBIX YpaBHEHUH, B TOM YHCIE
HCNOJIb3ysl LHM(poBble pecypchl (IIpH HEOOXOIUMOCTU C
OMOpPOH Ha aJITOPUTM Y4E€OHBIX AEUCTBUM).

Pa3znmuarp napajienbHble M IepeceKaroluecs: npsaMble 0 UX




*T'padpuueckas  uHTEpHpeTalus  ypaBHEHUS C  JByMs
MEPEMEHHBIMU U CUCTEM YpaBHEHHH ¢ ABYMsI IEpEMEHHBIMU ™.
Pemenne TeKCTOBBIX 3aJ1a4 ¢ IOMOIIBIO CUCTEM YPAaBHEHUH.

YPaBHEHUSIM.

Pemath cucTteMbl JABYX JIMHEMHBIX YpaBHEHUH C JBYyMs
IIEPEMEHHBIMU I0ICTAHOBKOW U CIIOKEHHUEM.

Pematp npocreimme CucTeMbl, B KOTOPBIX OJTHO U3 YPaBHEHUN
HE SIBJIIETCS] TUHEWHBIM MIPU HEOOXOJIMMOCTH C HaNpaBIIAIONICH
MTOMOUIBIO.

*IIpuBoauTh rpa¢guyeckyl0 HMHTEPHNPETALMIO  PEIICHUS
YPaBHEHHs C ABYMs IIEPEMEHHBIMU U CHUCTEM YPaBHEHHH C
JBYMsI IEPEMEHHBIMU.

PemiaTh TeKkcTOBBIE 32124 AITeOPaNUECKHM CIIOCOOOM.

YpaBHeHus UucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyMpoBaTH cBOliCTBa YHCJIOBBIX HEPABCHCTB,
H HepaBeHCTBa. HepaBeHcTBO ¢ 01HOM IepeMeHHOM. JIMHENHbIE HEPaBEHCTBA C | KIUIIOCTPUPOBATH UX HA KOOPAUHATHOM IIPSIMOM.
HepaBencrBa OIHOM mnepemMeHHOW M uX pemeHue. Cucremsl JHHEHHBIX | [IpuMeHATDH cBoOiCTBAa HEPABEHCTB B XO/€ PEIICHU 3a1a4.
(12 v) HEPABEHCTB C OJIHOM MEPEMEHHON U UX PELICHUE. Pemiatp, JMHENHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOMU,
N300pakeHue pelieHns JIMHEHHOro HepaBeHCTBA U UX CUCTEM | M300paXkaTh pelleHHe HepaBeHCTBA Ha YMCIIOBOM MPSIMOM.
Ha 4KMCIIOBOM IIPSIMOM. PemaTth cucTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh peIICHUE
CUCTEMBI ~ HEPABEHCTB  HAa  YHUCIOBOM  MNpsAMOM  IIpU
HEOOXOIUMOCTH C BU3YaJIbHOW OTIOPOIA.
DOyHKIMH. Ionstne ¢ynkunu. OOnacth onpezeneHus H MHOXecTBO | Mcmonb3oBaTh  (YHKIIMOHAIBHYIO ~ TEPMHHOJIOTHIO W
OcHoBHBIE 3HaueHu# QyHKuuu. CriocoOs! 3a1aHus GyHKIUI. CHMBOJIMKY.
MOHATHS I'padux ¢pynkumu. CpoiicTBa (yHKIMH, UX OTOOpakeHHE Ha | BbrumcasTh 3HaveHHsi GYHKUUH, 3a1aHHBIX (opMynaMu (TIpu
(59) rpaduke. HEOOXOAUMOCTH HCIOJB30BaTh KaJbKYJISATOP); COCTABJISATH

Ta0 MBI 3HAYEeHHI QyHKIUY.

CtpouTh no ToYKaM rpaguku GyHKIUH.

OnucepiBaTh cBOMCTBa (QYHKIMU HAa OCHOBE €€ rpaduuecKoro
OpPEJCTAaBICHUA MNpPU  HEOOXOIUMOCTH C  HampaBisromei
HOMOMIBIO.

Hcnonb3oBaTh  QYHKUUOHAIBHYI0  TEPMHHOJOTHIO M
CHMBOJIUKY.

HccaenoBats npuMepbl IpaduKoB, OTPAXKAIOIIUX peajbHbIE
nporeccbl U sBieHus. IIpuBoAUTH NpUMeEpbI IMPOLECCOB U
SIBJICHUH C 3a/laHHBIMU CBOICTBaMHU.




Hcnoab30BaTh KOMIBIOTEPHBIE POrPAMMBI UL IOCTPOEHUS
rpadukoB pYHKINN U U3y4EHUS UX CBOICTB

DyHKUUH. Urenne wu moctpoeHne rpadukoB ¢yakuuid. [Ipumepsi | Haxoauth ¢ momMounbio rpaduka GyHKIUN 3HAUCHHE OJTHOM 13
YuciioBbie rpauKoB QPYHKIMHA, OTpaXKarOIIKUX peasbHbIe MPOLIECCHI. paccMaTpUBaEMBbIX BEJIMUYUH 110 3HAYEHUIO APYTOi.
byHkuun OyHKIUH, OIIMCBHIBAIOIIINE MIPSMYIO 51 oOpaTHyto | B HecnoHBIX ciy4yasx BbIpazkaTh ()OPMYJIOH 3aBHCHMOCTH
94 PONOPLHOHATBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. | Mexny BeTHUUHAMU.
2 3
I'paduk pyakmumy = Xx°. OnuceiBaTh XapakTep M3MEHEHUS OJIHOW BEJIWYUHBI B
— 2y = - _k. %
Oyakmny = X2,y = 3,y = Vxy = *rpauueckoe 3aBUCUMOCTH OT U3MEHEHHUs IPYrou }
. _— PacnosnaBate Buabl usydaemblx ¢QyHkiuid. Iloka3pIiBaTh
pEllIeHNE YPAaBHEHUM U CUCTEM YPABHEHMIA. .
CXeMATH4YeCKH II0JI0)KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpaguKoB byHKINHA BHJIA: y = X4 y = x5,
k
y=+xy =z
Hcnoab3oBatrh (PyHKIHOHAJIBHO-TPapHYECKHE
NpeACTaBJIeHHS JJI PEIICHUS U UCCIIEI0BaHNs YPABHEHUN U
CHCTEM ypaBHECHUM.
I[IpumensaTe nMppoBBIEe pecypehbl Ul MOCTPOCHUs I'padUKOB
byHKIMH.
IToBTOpEHME [loBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u 8|IIpuMeHSTH cmoco0bl CpPaBHEHMsS YHCE, BBIYMCIICHUH,

H 00001IeHNe
(6 9)

KJIacCOB, 0000IIeHNE 3HAHUMN.

npeoOpa3oBaHMil BRIPAXKEHUH, PEIICHUS YPaBHEHUH.
OcyumiecTBASITH CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUM H
CaMOIIPOBEPKY pE3yJibTaTa BBIYHCICHHH, MpeoOpa3oBaHUM,
IIOCTPOEHUM.

Pemats 3agaum M3 peajbHON  KM3HM, TIPUMEHATH
MAaTCMAaTUYCCKUC 3HaHUA [JId PpCHICHUA 3ada4 U3 JpYrux
MIPEAMETOB.

PemiaTh TeKkcTOBBIE 32/1a4H, CPDABHUBATH, BLIOMPATH CIOCOOLI
peuieHus 3a1aun.

9 kiacc (ae menee 102 u)




HazBanue
pasaesa (TeMbl)
Kypca (4uciio

OcHoBHOe coaep:xaHue

OcHOBHBIE BHUAbI 1€ATCJIBHOCTH oﬁyqamumxcsl

4acoB)
Yucaa u PannonaneHble yncna, *uppanroHanbHble Yncia, KOHEUHble U | Pa3BuBaThL mpeacTaBJeHUsl O 4YHCIaX: OT MHOXECTBa
BbIYMCJICHHUS. OECKOHEUYHBIC JIECSITUYHBIE IpooH. MHO0X€eCTBO | HATYPaJIbHBIX YUCET 10 MHOXKECTBA ACHUCTBUTEIbHBIX YHUCEIL.
JlelicTBUTE/IbHbIE | JICHCTBUTEIBHBIX  YHUCEN; JCHCTBUTEIbHBIE dYHCHA  Kak | (O3HAKOMHMTBLCSA c BO3MOXHOCTBIO MIpEACTaBICHUS
quciaa OCCKOHEUHBIE JAecSITHUYHbIe ApoOu. B3auMHO OJHO3HAYHOE |IEMCTBUTEIHHOTO YHCIA KaK OCCKOHEUHOW NEeCATUYHON IpooH,
9 ) COOTBETCTBUE MEXIY MHOKECTBOM JIEHCTBUTENIbHBIX YHUCET U |MPUMEHAITh JECATHYHbIE NPUONIDKEHUS palMOHAIbHBIX H
MHOXECTBOM TOUYEK KOOPAMHATHOU MPSMOH. UPPALMOHATIBHBIX YUCEI.
CpaBHeHue  JEMCTBUTENBHBIX  4HUCEN, apupMeTHuecKue | *3anuchiBaTh, CpaBHMBAThH U YHOPSiA0YUBATH
JEUCTBHS C ICHCTBUTEIILHBIMU YHCIIAMH. * JICHCTBUTEIIbHBIC YK CIIa™,
[Tpubmmxénnoe 3HAYCHHE BEJINYUHBI, TOYHOCTH | BBINOIHATBL, couyeTass YCTHbIE W IMHUCBMEHHBIE IPUEMBI,
MPUOITHKECHHUS. apugMeTHYecKHe [efCTBUA C PALMOHAIBLHBIMU YHUCIAMU;
Oxkpyrnenne wuucen. [Ipukuaka W OLEHKa pPE3ysbTaTOB |HAXOAMTH 3HAUYCHHUS CTENEHEH C LEJbIMU IMOKa3aTels MU U
BBIYMCJICHH. KOPHEW; BBIYMCJIASTh 3HAUEHUS YUCIIOBBIX BBIPAKECHUM.
IMonyyuTrh mnpeacTaBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YKCeN B MPAKTUUYECKOM eI TeIbHOCTH YeJIOBEKa.
AHaJM3UpPoOBaTHL M 1eJaTh BBIBOAbI (IOCJE COBMECTHOIO
aHaJIM3a) O TOYHOCTU MPHUOTMKEHUS JEUCTBUTEIBHOIO 4YHCIIa
P PELLIEHUH 3a/1a4.
OKpyrifiTh JCHCTBUTEIBHBIE YHCIIA, BBINOJIHATH NMPUKUIKY
pe3ynbTaTa  BBIUMCICHUM, OIEHKY 3HAYEHUH  YHCIIOBBIX
BBIPAKCHUI.
3HAKOMUTBCA C UCTOPHUEN Pa3BUTHSA MATEMATUKH.
YpaBHenust Jluneiinoe ypaBHeHue. PemieHue ypaBHeHui, cBoasummxcs K|OcBauBaTh, 3alOMHHATHL MW NPUMEHSTh rpaduyeckue
U HePaBeHCTBA. JTUHEHWHBIM. MeTOABbI TIPU PEIICHUH YpaBHEHUM, HEPABEHCTB U UX CHUCTEM
YpaBHenus KBanpatHoe ypaBHeHue. Pemienue ypaBHEHMIA, CBOIAUIMXCA |(MIPH HEOOXOOUMOCTH C OIMOPOM Ha aJIrOpuT™M y4eOHBIX
C OTHOH K KBaJpaTHbIM. bUKBapaTHBIC YpaBHEHUS. JENUCTBUN).
nepeMeHHOM *TIpumepbl pelieHus ypaBHEHUM TpeThbell u  4yeTBEPTOM | Pacmo3HaBaTh Liejbie U IPOOHBIE ypaBHEHUSI.
(14 9) CTEIEHEe! pa3oKeHUEeM Ha MHOKUTEH. > Pemiars JiMHeliHbIe U KBaJApaTHbIe YPABHEHUA, YPaBHCHUA,

Pemenne npoOHO-paliMOHANBHBIX YPABHEHUH.

CBOAAINHUECA K HHUM, HpOCTGﬁIHHG ,Z[pO6HO-paI_II/IOHaJ'II>HLIe




Penenne TeKCTOBBIX 3aa4 aJII‘C6paI/I‘-IeCKI/IM METOJ0M.

YpaBHEHUSI.

IIpensarate BO3MOXKHbBIE CIIOCOOBI peIIeHNs TEKCTOBBIX 3ajay,
o0Ccy:kI1aThb HMX M PpelaTb TEKCTOBBIE 3aJa4l Pa3HbIMU
crocobamu.

3HAKOMHTBCSI ¢ HICTOPHEH Pa3BUTHSA MaTEMAaTUKHU

YpaBHeHust JIuHelHOE ypaBHEHUE C ABYMsI IEPEMEHHBIMU U €ro rpaguk. | OcBamBaTh M NPUMEHATh NPUEMBI PELICHUs] CUCTEMBI JBYX
U HepaBeHCTBA. Cucrema BYX JMHEWHBIX YpaBHEHHH C JABYMs MEPEMEHHBIMU |JIMHEHHBIX YPAaBHEHHUH C JABYMS IEPEMEHHBIMHU U CHUCTEMBI JBYX
Cucrembi u eé peueHue. PenieHne cucTeM IBYX YpPaBHEHMi, OJHO W3 |YypaBHEHMI, B KOTOPBIX OJHO YPaBHEHHE HE SBIISAETCS JTMHEUHBIM
YPaBHeHUil KOTOPBIX JIMHEWHOE, a IPyroe — BTOPOM CTEIEHHU. (o BU3yaJIbHOM oTiope).

(14 9) I'padmueckass uHTEpHIpeTanusi CUCTEMbl ypaBHeHHUH ¢ AByMs | Mcmoab3oBaTh (GyHKUIMOHANBHO-TpadUYecKue MpeacTaBICHUS

IIEPEMEHHBIMH. JUIsl pellieHUs1 M McCJIeI0OBAHUS] YDABHEHUM U CUCTEM.

Penienne TeKCTOBBIX 3a/a4 aJIreOpanyeckiuM CrocoOoMm. AHAIM3HPOBATH TEKCTHI 32/1a4, pelIaTh UX alredpandeckum
crocoOOM: MepexXoauTh OT CIOBECHOH (POPMYIHPOBKHU YCIIOBHSI
3aJauu K anreOpanyeckoi MOJENN MyTEM COCTABICHHS CUCTEMBbI
YPaBHEHHUH; pelIaTh COCTaBICHHYI0 CHCTEMY YypPaBHEHUM;
HHTEPIPeTHPOBATH PE3YJIbTAT.
3HAKOMMTBCS € HCTOPUEH Pa3BUTHS MATEMATUKH

YpaBHeHus UucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MNOHUMAaTb, HHTEPIPETHPOBATH
U HepaBeHCTBA. JIuHeliHbIE HEPABEHCTBA C OJHOW NEPEMEHHON U UX PEIICHUE. |HEPaBEHCTBA; UCIOJIb30BATH CUMBOJIMKY U TEPMHUHOJIOTHIO.
HepaBencrBa Cucrtembl JTUHEWHBIX HEPABEHCTB C OJHOW NEpEeMEHHOH M UX | BBIMOJHATH MpeoOpa3oBaHMs HEPABEHCTB, MCMOJB30BATH UL
(16 9) pelieHue. npeoOpa30BaHusl CBOWCTBA YHCIIOBBIX HEPABEHCTB.

KBangpaTHble HEpAaBEHCTBA U UX PELICHHE.
I'paduueckass  uHTEpHpeTalnuss HEPAaBEHCTB U CUCTEM
HEPaBEHCTB C JIByMS IEPEMEHHBIMHU.

Pacno3naBaTh JIMHEHHBIE U KBaPATHBIC HEPABEHCTBA.

Pematp JIMHENWHBIE  HEPABEHCTBA, CHUCTEMBl  JIMHEHHBIX
HEPABEHCTB, CUCTEMBI HEPAaBEHCTB, BKIIOYAIOLIMX KBaIpaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAATh [IOJIyYCHHBIEC PEILICHU.
M300paxaTh pelIeHHE HEPABEHCTBA U CUCTEMbI HEPABEHCTB HA
YHUCIOBOM MPSMOH, 3aNmMCHIBATH DpEUICHHE C IOMOUIBIO
CHUMBOJIOB.

Pemath KBajpaTHbIE HEPABEHCTBA, HCIIONB3YS TIpaduuecKue
IIPEICTaBICHMYS.

OcBauBaTh W NPUMEHSITH HEPABCHCTBA IIPUM PEIICHUU
pa3IMYHBIX 33]a4, B TOM YHMCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.




DOyHKIUHA
(16 9)

Ksanpatuunas ¢ynkuus, e€ rpaduk u cpoiicta. [lapaboina,
KOOP/MHATHI BEPIIMHBI TApa0OIIbl, OCh CHMMETPHH MapaloJIbL.
CrenenHble (yHKUUHN C HATYpaJbHBIMHU IOKa3aTelsiMu 2 U 3,
WX rpauKu ¥ CBOKCTBA.

I'paduxu pysxmmit: y = kx,y = kx + b, ,y = ax, y = ax’,

y = VoY =7

Pacno3sHaBaTh BHIbI H3y4aeMbIX (YHKIUI; HIIOCTPHPOBATH

CXeMaTH4YeCKH, O00BSICHATh DACIIOJIOKEHNE Ha KOOPIMHATHOM

TUIOCKOCTH TpadukoB GyHKmiA Bupa: Y = kx, y = kx + b, , y

— a2 -

= ax’, y = ax’®,
— _k o

y =x Y = ~ B 3aBUCHMOCTH OT 3HAYCHMH KO3 PHUIIHEHTOB;

OIKCHIBATh UX CBOMCTBA.

Pacno3HaBaTh KBaJipaTUYHYIO QYHKIIHIO IO (hopmyie.
[IpuBoauTh mNPHUMEPHI KBAJPATHUUYHBIX 3aBUCUMOCTEH U3
pearbHOM JKU3HU, (PU3UKH, TEOMETPHUH.

BoisiBisiTh 1 000011aTh 0COOEHHOCTH TpaduKa KBaIpaTUUHOM
byHkMu Yy = ax® + bx + ¢ (mpu  HEOOXOIUMOCTH  C
HaIpPaBJIAIOIIEH TOMOLIBIO).

Crpourr W  u300pazkaTh  cXeMaTH4YeCKH  Ipauku
KBAJPATHIHBIX (DYHKIIHI, 3 JaHHBIX GOPMyIaMu BHaay = ax’,y
—a?+q y=ax+p? y=a’+bx+c (upu
HEOOXOIMMOCTH C BU3YAJIBHOU OMOPOiA).

AHAJIM3UPOBATL M NPHUMEHATH CBOMCTBA  H3YyYECHHBIX
GyHKUME 111 UX TOCTPOEHHS, B TOM YHUCIIE C IOMOIIBIO
U(GPOBBIX PECYPCOB.

YucaoBble
MOCJIEA0BATEIHLHOC
TH

(15 9)

[ToHATHE YKMCI0BOM NOCIEA0BATEIBLHOCTH.

3amaHne TOCIIEA0BAaTEIFHOCTH PEKYPPEHTHOM (GopMynoil u
(dbopMmyI0#t N-TO uieHa.

Apudpmerrueckass 1 reoMeTpuueckas mporpeccun. @opMyisl
N-ro 4ieHa apu(pMeTH4ecKoil U reOMEeTPHUECKON MpOorpeccHit,
CYMMBI NIEPBBIX N YICHOB.

*UN300pakeHue 4JIeHOB apH(PMETHUYECKON M TeoMeTpUyYecKon
IIPOrPECCUM TOUYKAMH Ha KOOPAUHATHOM IJIOCKOCTH.
JIMHENHBIN U YKCIIOHEHIMAIIBHBIA POCT.

Crno’xHbI€ MPOLIEHTHL. ™

OcBanBaTh U NPUMEHSATHh UH/IEKCHbIE 0003HAUYEHUS, CTPOUTH
peueBble BBICKA3bIBAHUSI C HCIOJIb30BAHUEM TEPMUHOJIOTHH,
CBS3aHHOM C TOHSATHEM TOCJIEeI0BATEIILHOCTH.

AHanu3upoBath (GOpMyITy N-TO UiI€Ha IOCIEA0BATEILHOCTH
WIH  PEeKYppeHTHYyI0 (GOpMyly W  BBIYHCIAATH  WICHBI
MI0CJIEI0BATEIbHOCTEN, 3aJJaHHBIX ~ JTUMU bopmynamu.
YcranaBauBarhb 3aKOHOMEPHOCTH B IIOCTPOECHUU
MOCJIEIOBATENILHOCTH, €CJIM BBIMUCAHBI TMEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3HaBarh  apudMeTHUECKyl0 M TEOMETPUUYECKYIO
MIPOTPECCUU TIPU Pa3HBIX coco0ax 3aJaHus.

Pemath 3amauum ¢ wucmonb3oBaHMEeM @opMya N-ro  4jieHa
apuMeTHyecKoil M TEOMETPHUYECKON NpPOTrpeccuil, CyMMBI




NEPBBIX N YWICHOB C OMOPOH Ha CIIPABOYHYIO HH(POPMALHIO.
*N300pakaTh WICHBl IMOCJIEAOBATEIBHOCTH TOYKAaMU Ha
KOOPJIMHATHOM MJIOCKOCTH™.

PaccmaTpuBaTh mnpuMepbl NpPOIECCOB M SIBJeHHMil U3
peampHOM  JKM3HM,  WUIIOCTPUPYIOIIME  M3MEHEHHE B
apupMETUIECKON MPOTPECCUHU, B TEOMETPUIECKON MPOTPECCUU;
*1300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH rpadudecku™.
Pematr mpocreiilnue 3aga4yM, CBA3aHHBIE C YHCIOBBIMU
MOCJIEIOBATEILHOCTSIMUA, B TOM YHCIIE 3a/a4d M3 PEajTbHOM
KH3HH  C  HCIOJB30BaHMEM  LUQPPOBBIX  TEXHOJOTHI
(37EKTPOHHBIX TA0NIHUI, TPa)UIECKOTO KATBKYIATOPA U T.I1.).
*PemiaTh 3a7a4d Ha CJIOXHbBIE MPOLEHTHI, B TOM YHUCIE 33Ja4d
U3 peajbHOM MPAKTUKHU (C UCTIOJIB30BAHUEM KAJIBKYJIATOpa).™
3HAKOMHUTBCS ¢ HCTOPUEH Pa3BUTHS MaTEMAaTHUKH.

IMoBTOpEHME,
00001IeHHE,
cucTeMaTU3 AU
3HAHMH

(18 v)

Yucjia ¥ BbIYMCIAEHHs (3allUCh, CPaBHEHHE, ACHUCTBUS C
I[€I>'ICTBI/ITGJIBHBIMI/I qucjiaMu, 4YuCJIOBasd IIpdaMas; IMTPOLCHTHI,
OTHOIIEHHS, TPOIOPLIUH; OKPYIIICHNE, TPUOIIKEHUE, OL[CHKA;
peleHne TEKCTOBBIX 3a7a4 apU(PMETUIECKUM CIIOCOOOM).

AJireOpanyeckue BbIPAKCHUS (mpeobpazoBanue
anredpanyecKux BBIPAKEHUH, TOMYCTUMbIE 3HAYCHHUS).
@dyuknuu (MOCTpOEHHE, CBOMCTBA M3YYEHHBIX (PYHKINH;
rpaduueckoe penieHre ypaBHEHUH U UX CUCTEM).

OnepupoBath MNOHATHSIMH: MHOXECTBO, IIOJMHOKECTBO,
olepanuy HaJ MHOXXECTBAMH, HCIOJb30BaTh TIpaduieckoe
IIPEICTAaBICHUE MHOXECTB IS OIMCAHUS PEAJIbHBIX MPOLIECCOB
U SBICHWH, TpH pEHIeHWH 3aJad M3 JAPYyruxX Yy4eOHBIX
IIPEIMETOB.

AKTyaJIN3MpoBaTh TEPMUHOJIOTHI0O U OCHOBHbIEC NelCTBHS,
CBSI3aHHbIC € YHMCJAMH: HATYpPaJbHOE 4YHUCIO, IPOCTOE H
COCTaBHOE YMCJIA, JACIMMOCTb HATypaJbHBIX YHUCEJ, NPU3HAKU
JICJIMMOCTH, 1I€J10€ YHUCIIO0, MOAYJb YHCIa, OOBIKHOBEHHas M
JecsITUYHas ApoOu, CTaHAAPTHBIA BUA 4Hcla, apudMeTHaecKuit
KBaJIpaTHBIN KOPEHb.

BbInoHATL JeMCTBUSI, CPaBHUBAThL M YNOPSIA0YMBATH
qucila, NPEACTaBIsATb YHUCJIA Ha KOOPAWHATHOM NPSMOH,
OKPYIUIATH  4YHCJIA; BBINOJIHATH TNPUKHAKY M OLEHKY
pe3yapTaTa BHIYMCICHUH.

Pemiath TekcToOBBIE 321a4U apUPMETUIECKIM CIIOCOOOM.
Pemiate mnpakTHyeckue 3aaauM, COACpPKAIlUME IIPOLEHTHI,
JIOJIM, YaCTH, BBIPAKAIOIIME 3aBUCUMOCTH: CKOPOCTb —
BpeMsi — pPAacCTOSIHUE, LEHa — KOJIUYECTBO — CTOMMOCTb,




00BEM paboTbl — BpeMsi — TMPOU3BOJUTEIBHOCTD TPY/IA.
Pa30uparh peasbHbIe KU3HEHHBIE CUTYallld, (OPMYJIHMPOBATH
UX Ha S3bIKE MaTeMaTUK{, HAXOAUTHh PEIICHUE, NpPUMEHSSA
MaTeMaTUYECKUH annapar, HHTepnpeTHpPoOBaTh PE3yJbTaT
OnepupoBaTh NMOHSATHSIMH: CTEIEHb C ILEJIbIM IIOKa3aTeleM,
apupMeTHIECKHIA KBaJIpaTHBIN KOpEHB, MHOTOYJIEH,
anreOpanyeckast ApoOb, TOXKIECTBO.

BbINOJIHATH OCHOBHBIE [EHCTBHS: BBIIOIHATH PACUYETHI IO
dbopMynaM, TpeoOpPa3OBHIBATH IIENBIE, JPOOHO-pPAIOHATHHBIE
BBIPQXEHUSI UM BBIPAXKEHHS C KOPHSAMH, pPEa30BHIBATh
pa3jIoKEHUE MHOrOWIeHa Ha MHOXHUTEIU, B TOM YHCIE C
UCIONIb30BaHuEM (OpMyll pPa3HOCTH KBaJApaTOB M KBajparta
CYMMBI U Pa3HOCTH (C OMOPOH Ha CIPAaBOYHYIO HH(DOPMAIIHIO);
HaXOJUTh JOMYCTHMbIC 3HAUECHHS MEPEeMEHHBIX IS JPOOHO-
palMOHAIbHBIX BBIPAKEHUN, KOPHEH.

MoneaupoBath ¢ MOMOIIBIO (OPMYN peajbHble MPOLECCH U
SBJICHUS.

OnepupoBath MOHATHAMHU: QYHKIMS, TpadUK QYHKIUH, HYIH
(GYyHKIMU, TPOMEKYTKH  3HAKOIOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HAHOOJbIIIEE U HAUMEHBIIIee 3HAYCHUS
GyHKIIH.

AHaIM3UpPoOBaTh, CPaBHUBATb, O00CYXJIaThb  CBOMCTBA
(GyHKLIUH, CTPOUTH UX IPaUKH.

OnepupoBaTh MNOHSATUSIMU: TpsiMas MPONOPLHMOHAIBHOCTD,
oOpaTHast ~ NPONOPLHOHAIBHOCTh,  JIMHEHHas  (yHKIu,
KBaJpaTuuHas (yHKIMs, napabosa, runepooa.

Hcnoan3oBaTth rpadukm I ONpPEAENCHUS  CBOMWCTB,
IIPOLIECCOB M 3aBUCUMOCTEW, I pEIICHUs 3ajad U3 JPYrux
y4eOHBIX NPEAMETOB U pEalbHON KU3HU; MOAETUPOBATH C
MOMOIIBIO TPa(UKOB PeabHbIE MPOLIECCHI U SBICHMUS.
Bobipazkath ¢opmyJiaMu 3aBUCUMOCTH MEKAY BEIMYUHAMM.

TEMATHUYECKOE INTAHUPOBAHUE YYEBHOTI'O KYPCA «'EOMETPUS» (I10 'OJAM OBYUYEHUA)




7 kaacc (He MeHee 68 u)

Ha3zBanmue
paszaesa (TeMbl)
Kypca (4uci1o

OcHOBHOe coep:kaHue

OcHoBHBIE BU/IbI 1€SITEJIbHOCTH 00yYAKOIIMXCS

4acoB)
IIpocreiimme [Ipocreiimye reomeTpuueckre 0ObEKThI: TOUKU, IPSIMbIE, Iyl | DOPMYJINPOBATH OCHOBHbIE TIOHATHUS U ONPEIEICHUS.
reoMeTpuyeckue M yribl, MHOTOYTOJIbHUK, IOMAHAs. Pacno3HaBaTh  M3y4YCHHBIE  TIE€OMETPUYECKUE  (QUTYpHI,
durypsi CMeKHbIE U BEPTUKAJIbHBIE YTJIbL. onmpeeyisiTb UX B3aUMHOE pPAaCIOJOKEHUE, BBINOJHATH
U HX CBOMiCTBA. Pabota ¢ npocTefMu yepTeKamH. 4epTEXK MO YCIOBHIO 33JauM (C MCIOJIb30BAHUEM CMBICIOBOM
N3mepenue W3mepenue NHMHEWHBIX W YIJIOBBIX BEJIMYMH, BBIUYMCIICHHE |OMOPHI: HABOJSIIME BONPOCHI HW/WIM aJIropuTMa Y4eOHBIX
reOMeTPUYeCKUX |OTPE3KOB U YIJIOB. JIEUCTBHIN).
BeJIMYMH Ilepumerp u  momaas  ¢uryp, cocrtaBieHHbIX  u3|IIpoBoaMTH MpocTEiIINEe MOCTPOCHHS C IOMOIIBIO LIUPKYIS U
(14 9) IIPSIMOYTOJIBHUKOB. JIUHEUKH.
N3MepsaTh TUHENHbIE U YIIIOBBIE BEIMUYHUHBI T€OMETPUUECKUX
U TIPaKTHYECKUX OOHEKTOB.
OnpenensiTh «Ha TJa3» pa3Mepbl pealbHbIX OOBEKTOB,
NMPOBOANTH I'PYOYIO OLIEHKY UX pa3MepOB.
Pemath 3a7a4u Ha BBIYMCICHHE JJIMH OTPE3KOB U BEJIMYHMH
YTJIOB.
Pematp 3a1a4n Ha B3aMMHOE PACMOJI0KEHHE T€OMETPUIECKUX
buryp.
IIpoBoauTh KiIaccuUKaIMIO YIIIOB, BBIYHCAATH JTUHEHHbBIE U
YIJIOBBIE BEJIMYUHBI, MPOBOAUTH HECJIO0KHbIE HEOOXOAUMBIE
JI0Ka3aTeJIbHbIE PACCYXKACHUS.
3HAKOMUTBHCS C UCTOPUEHN pa3BUTHS reOMeTPHU.
TpeyrojibHuKH [lonsiTue O paBHBIX  TpPEyrojibHUKaX W  IepBUYHBIC | Pacmo3HaBaTh Tapbhl PAaBHBIX TPEYrOJIBHUKOB HA TOTOBBIX
(22 v) NpEJCTaBICHU O paBHBIX (KOHTPY’HTHBIX) (urypax. Tpu|uepTekax (C yka3aHHEM MPHU3HAKOB) MPH HEOOXOIUMOCTH C

IpU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.

[Ipy3Hakn  paBeHCTBA  MNPSMOYIOJIBHBIX  TPEYTOJIbHUKOB.
CBOICTBO MeIMaHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOenpeHHbIE U PABHOCTOPOHHUE  TPEYTOJbHUKH.

BHU3YyaJIbHOM ONOPOH.

BoiBoauTh  cieacTBUs  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
®opMy.IHpOBaTH OTpeIeICHHU: OCTPOYT'OJIBHOTO,




[Tpu3Haku u cBoOlicTBa paBHOOGPEHHOTO TPEYTOIbHUKA.
[IpotuB OonbIIEe CTOPOHBI TPEYTrOJBHUKA JICKHUT OOJBITUN
yTOI.

[Ipocreiimne HepaBeHCTBA B TIE€OMETPHH.
TpeyroyibHUKa. HepaBeHCTBO TOMaHOW™.
I[TpsIMOYTONIBHBIN TPEYTONbHUK C yriaoM B 30°.
[lepBble MOHATHS O T0KA3aTEIBCTBAX B FTEOMETPHH.

*HepaBeHCTBO

TYNOYTOJIHOTO, MIPSIMOYTOJIBHOT O, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MeJuaHbl TPEYroJbHUKA; CEPEAMHHOIO  IEPHEHAMUKYISIpa
OTpe3Ka; MepuMeTpa TpEeyrojbHUKAa IMPU HEOOXOIUMOCTU C
OIIOPOM Ha AJITOPUTM IIPABUIIA.

@®@opmyaupoBaTh CBOMCTBA W NPU3HAKA PABHOOEIPEHHOIO
TPEYroJIbHUKA.

CTpoutp 4epTeKH, pemiaTh 3aJa4H C IOMOIIBIO HAXO0XKIEHUS
pPaBHBIX TPEYTOJIbHUKOB.

IIpumenaTs IIPU3HAKN paBeHCTBa PSMOYTOJIBHBIX
TPEYrOJIbHUKOB B 3ajJadax (C MCIOIb30BAaHHUEM CMBICIOBOM
ONOPBI: HABOZSAILIME BOMPOCH W/MIM aAIrOpUTMa Y4eOHBIX
JIEUCTBHIN).

Hcnoab3oBaTh IUPPOBBIE PECYPChI
CBOWCTB M3y4aeMbIX QUTYP.
3HAKOMHTBCS C HCTOPHEH Pa3BUTHS FEOMETPUH.

AJsA  HUCCICJ0BAHUA

IMapanneabHblie [lapasnensHbpie npsiMble, uUX cBoiMcTBa. Hakpect nexanue, @opmMyJiMpoBaTh  MOHSITHE — MAPAJUICIBHBIX  HPSIMBIX,
npsimbie, CyMMa COOTBETCTBEHHBIE M OJITHOCTOPOHHUE YIiIbl (00pa30BaHHbIE TP | HAXOAMTH MPAKTUUECKUE TPUMEPBI.
yIJI0B HepeCceUeHUH MapalyIeIbHBIX MPSIMBIX CEKYIIEH). N3yuarh cBOMCTBa yrjioB, 0Opa3oBaHHBIX IpPU MEPECEUCHHUU
TPeyroJibHHKA [Ipu3Hak mapamIeNbHOCTH  OPSIMBIX — YE€PE3  PABEHCTBO |MAPAJIIEIBHBIX MPSIMBIX CEKYLIEH
(14 9) pPacCTOSTHUM OT TOYEK OJHOM MPSIMOM 10 BTOPOM MPSIMOIA. IMpoBoauts no0ka3zarenbcTBa. MDOPMYJIHPOBATH TeEOpeMy
CyMMa yriioB TpeyrojibHUKa U MHOTOYTOJIbHUKA. MapajuIeIbHOCTA  JIBYX MOPSIMBIX €  TOMONIBIO  YIJIOB,
BuemHue yribl TpeyrojabHUKa 00pa30BaHHBIX TPU TEPECEUYCHUU OTUX TMPSAMBIX TpeTben
IIPSIMOM.
BoIuucasTh CcyMMy YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
HaxoauTh uucioBble U OYyKBEHHBbIE 3HAYECHHS YIJIOB B
F€OMETPUUYECKHUX 3a/layax C MCIOJIb30BAHUEM TEOPEM O CyMME
YIJIOB TPEYrOJIbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMHUTBCA C HCTOPUEN Pa3BUTUS TEOMETPHUHU.
OKpy:KHOCTH OKpy»XHOCTb, XOpAbl U JUAMETPHI, UX CBOMCTBA. KacarenbHas | @opMyJIMpoBaTh  ONpedeeHUsi:  OKPY)XHOCTH, XOp.BbI,
U KpYT. K OKpyx)HOcTU. OKpYX HOCTb, BllUCaHHas B yroj. *IloHaTue o|auamMerpa M KacaTelbHOM K OKpyxkHOcTH. M3yuaTrh ux
I'eomerpuueckne |I'MT, npumenenune B 3amadax. buccekrpuca M CepeIMHHBIN | CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKU.




MOCTPOEHHS
(14 v)

HEepIEHIUKYISAP KaK FTeOMETPUIECKHEe MecTa TOUeK™.
OKpyXHOCTb, ONMCaHHAs OKOJIO TPEYroJIbHUKA. BrimcaHHas B
TPEYTOJIbHUK OKPY’KHOCTb.

[Ipocreiimne 3aga4n Ha MOCTPOCHHUE.

HccaenoBarh, B TOM YUCIIE MCIOJIB3YH HU(POBbIE PeCypPChl:
OKPYXXHOCTb, BIHCaHHYIO B yrojl; LEHTP OKPYKHOCTH,
BIIMCAHHOW B Yr0JI; paBEHCTBO OTPE3KOB KacaTEJIbHBIX
*Ucnoab3zoBath MeToa ['MT s noka3arenbCcTBa TEOPEM O
IIEPECEUCHNH OMCCEKTPUC YIJIOB TPEYrOJbHUKA U CEPEANHHBIX
NEPIEHIUKYIIIPOB K CTOPOHaM TPEYTOJbHUKA C ITIOMOIIBIO
I'MT.*

OBiajgeBaTh NOHATHSMM  BIHCAaHHOM W ONHUCAHHOM
OKPY’KHOCTEH  TpEyroJbHUKA, HAXOAUTh LEHTPBl JTHUX
OKPYKHOCTEH C OIIOPOU Ha aJITOPUTM MpaBUIIA.

Pemats OCHOBHBIE 3a/1a4M Ha MOCTPOEHHE: YIVIA, PABHOIO
JAHHOMY; CEpPEAMHHOIO NEPIEHAMKYISIpa JAaHHOIO OTPE3Ka;
OpsAMOHM,  NPOXOJAIIEd  dYepe3  JaHHYl0  TOYKYy H
HNEPIEHANKYIAPHON TaHHOM MpsIMOM; OMCCEKTPUCHI TaHHOIO
yrjaa; TPEYrojbHUKOB IO pPa3jIMYHbIM 3JEMEHTaM IpU
HE00XO0AMMOCTHU C HAIPaBJISIOIIEH TOMOLIBIO.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHA T€OMETPHH.

HoBTOpEHMe,
00001IEHNE
3HAHMH

(4 4)

[loBTOpEeHHe U 00001IEHHE OCHOBHBIX MOHSATUH U METO/OB
Kypca 7 kJacca.

Pemats 3agaum Ha MOBTOPEHHUE, WIIIOCTPUPYIOLIUE CBSI3U
MEXy Pa3JIMYHbIMU YaCTAMH Kypca.

8 knacc (He MeHee 68 u)

HazBanue
pasnaesa (TeMbl)
Kypca (4uci10

OcHOBHOe colep:KaHue

OcHOBHBIE BHIbI 1€ITEJILHOCTH 00yYAI0IIMXCS

4acoB)
Yerwipéxyroabuuk |Ilapamnenorpamm, ero npusHaku u cBoiictBa. YactHele ciaydyau | M300pakaTh U HAXOAMTH HA YEPTEKAX YETHIPEXYTOJbHUKHU
" napayuiesiorpaMMoB  (PSMOYTOJIBHUK, POMO, KBaApaT), WX |pa3HBIX BUJOB U UX DJICMEHTHI.
(12 9) npusHaku U cBoiictBa.  Tpamemus.  PaBHOOOkass — u| DopMyJMpoBATH onpeaeieHus: rapajuienorpamma,




NPsIMOYTOJIbHASI TPAIICLIUH.
*V nBoenne menuansl. LlenTpanbHas cummeTpus™

NpsIMOYTOJIbHUKA, pomOa, KBajapara, Tpameuud, paBHOOOKOM
Tpaneuuy, NpAMOYTOJIbHON TpaIenuy.

Hcnonb3oBaTh MNpM  pelleHHMH MNPOCTEHINUX  3ajad
MPU3HAKU W CBOWCTBA: MapajuieJiorpaMMa, MpsSMOYTOJIbHUKA,
pom0Oa, KBajgpara, Tpamenuud, pPaBHOOOKOW Tpareluu,
MPSAMOYTOJIbHOUW Tpamnenuu.

IIpuMeHATL MeTOA YIBOCHUS MeEIUaHbl TPEYTOJbHHKA C
OMOPOI Ha AITOPUTM TpaBUIIA.

Hcnonb3oBaTh 1H(POBBIE pecypchl IS  HMCCIEIOBaHUS
CBOICTB M3y4aeMbIX QUTYD.

3HAKOMUTBHCS C UCTOPUEHN pa3BUTHS reOMeTPHU.

Teopema PaJjieca
U Teopema o
NPONMOPUHOHAIbH
bIX OTPeE3Kax,
noxo0HbIE
TPEeyroabHUKH

(15 )

*Teopema Parneca 1 TeopeMa 0 IPOMOPLUOHATBHBIX OTpe3Kax.™
CpenHss IuHUS TpeyrojpHUKa. Tpanenus, e€ cpeaHss JIUHU.
*TIponopiyioHabHBIE  OTPE3KH, IMOCTPOCHHE  YETBEPTOTO
IPONOPLUOHATIBHOIO OTpE3Ka.

CBoiicTBa IIEHTpa Macc B TPEYTOJIbHUKE.

[logo6uble  TpeyronmbHuku. Tpu  mpusHaka
TpeYroiabHUKOB™. IIpakTHueckoe npuMeHeHue.

noxoous

IIpoBOAMTH MOCTPOEHHUS C IIOMOIIBIO HUPKYJIS U JIUHEHUKU C
ucnoiap3oBanue  teopempl  dameca M TEOpeMBl O
[IPONOPLUUOHANIBHBIX ~ OTPE3KaX, CTPOUTh  YETBEPTHIU
IIPONOPLMOHAIIBHBIA OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HarJIsiJHOCTb.

Haxoauth 0100HbBIE TPEYTOJIBHUKN Ha TOTOBBIX YEPTEXKAX C
yKa3aHHEM COOTBETCTBYIOIIMX IPU3HAKOB TOJO00HMS TIpU
HEOO0XOAUMOCTHU C BU3YaJIbHOW OIOPOH.

PemaTp 3agaum Ha MOJ00HBIE TPEYTOJBHUKUA C MOMOIIBIO
CaMOCTOSITEJIBHOTO TIOCTPOEHUSI YEPTEKEH U HAXOXKIACHUS
NOJOOHBIX ~ TPEYrOJBHUKOB  TNPH  HEOOXOJUMOCTH  C
HaIpPaBIIIOIIEH TOMOIIBIO.

IIpoBoanTh 10Ka3aTEJBCTBA C UCIOJIb30BAHUEM IIPU3HAKOB
oJ00UST HECIIOKHBIX T'€OMETPHUECKUX 3a/ad C OMopoil Ha
aJITOPUTM Y4EOHBIX JEHCTBHI.

IIpuMeHSITH  TOJIyYEHHBIE  3HAHUA  IPU  PELICHUU
reOMEeTPUUECKUX U MPAKTUYECKUX 3a/1a4 IPU HEOOXOAMMOCTH
C HaNpaBJIAOLIEN TOMOILBIO.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHA T€OMETPHH.

Ilnomane.
Haxo:xnenue

[Tonsitue 06 0061IEH TEOPUU TUIOIITAH.
dopmynbl s IUIOMIATU  TPEYrojbHHKA, MapajuiesiorpaMMa.

OgjaaneBaTh NEePBHYHBIMM TpeACTABJICHUAMHU 00 0OILIEH
TeopuM Iioumanu (Mepsl), (opmMyJaupoBaTh CBOMCTBa




IJIomaae
TPeyroJibHUKOB

U MHOTOYT'OJIbHBIX
¢uryp. ILnomanu
NMOJ00OHBIX (PUTYP
(14 v)

*OTHOIIICHKE TUIOMIA/Iel TPEYTrOJILHUKOB C OOIIUM OCHOBAaHUEM
WIN 00I1EH BEICOTOM.

Brruncnenue miuomazaeil ciokHeIX GUryp depe3 pazOueHue Ha
YacTH U JOCTpOoeHue.™

[Mnomanu ¢uryp Ha kieryaroit Oymare.

[Tnomaau mogo6upIX Guryp. Beraucnenue miomanei. 3agadu ¢
MPaKTUYECKUM coJiepkaHueM. *PerieHue 3agad C MOMOIIBIO
METOa BCIIOMOTraTeIbHOM IIOMAa . *

miomanu, BbIAICHATh UX HaIJISOHBIA CMBICIIL.

[lpumenaty  ¢opMynbl  MUIOMAAM  MapajlienorpaMma,
TPEYrojbHUKA, Tpameluu ¢ ONOpPOM Ha CIPaBOYHYIO
nH(pOpMaLHIO.

IIpumensaTs bopmyIb ILTOIIA U BBIITYKIIOT'O

YeThIPEXYTOJbHUKA Yepe3 AUAroHalld U yroll MEeXAY HUMU C
OTOPOH Ha CIPABOYHYIO HHPOPMAIHIO.

Haxoguth 1wiomaan Quryp, n300pak€HHBIX Ha KJIETYaTON
Oymare, HCIOJIb30BaTh Pa30MEHUE HA YaCTH U IOCTPOCHHE.
Pa30oupaTrph npuMepbl HCIOJIB30BAHMS BCIIOMOIaTEIbHON
TUTOTIA/IH JUTS PEIICHUS TEOMETPUUIECKUX 3a/1a4.

Haxoguth 1uiomanu mnonoOHbIX Quryp ¢ omopod Ha
CIIPAaBOYHYIO WH(OPMAIIHIO.

BoruncasiTe II0MaAH Pa3IMYHBIX MHOTOYTOJIBHBIX (QUTYP.
Pematp 3a1a4m Ha MJIOUIAIh C MPAKTUUECKUM COJCPKAHUEM
MOCJie COBMECTHOTO aHAU3a.

Teopema
Iudgaropa u
HaYyaja
TPUTOHOMETPHH
(10 9)

Teopema Iludaropa, €& m0Ka3aTelbCTBO M NPUMEHEHHE.
Oo6patHas Teopema [Tucdaropa.

Onpejie/ieHHe TPUTOHOMETPUYECKHX (DYHKLHMH OCTPOro yria,
TPUTOHOMETPUYECKME  COOTHOLIEHHS B NPSIMOYIOJILHOM
TpeyrosnbHuke. OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO.
COOTHOIIEHHST ~ MEXIYy CTOPOHAMH B  IPAMOYTOJBHBIX
TpeyroibHuKax ¢ yriamu B 45° u 45° 30° u 60°.

®opmynupoBaTh Teopemy Iludaropa, mcmoan3oBaTh €€ B
MPAKTUYECKUX BHIYMCICHUSIX.

Brnametp  NOHATHSIMH ~ TPUTOHOMETPUYECKHUX  (YHKIUH
OCTPOTO yIiia, MPOBEPSATh NX KOPPEKTHOCTb.

BbIBOAMTH  TPUTOHOMETPUYECKHE  COOTHOILIEHUS B
MPSIMOYTOJIBHOM TPEYTOJIBHUKE C OMOPON Ha CIPaBOYHYIO
nHbOopMaIuio.

HccnenoBaTh  COOTHOIICHHS ~ MEXIy  CTOPOHAMH B

MPSMOYTOJIbHBIX TPEYroJibHUKax ¢ yriamu B 45° u 45°; 30° u
60° ¢ HampaBIIAIOIEH TOMOIIIBIO.

Hcnoan3oBaTh  (QOpMYNIBI  NPUBEACHUS U
TPUTOHOMETPHUUECKOE TOXKAECTBO JJISI HAXO0XKIECHUS
COOTHOIIICHUH MEXIYy TPUTOHOMETPHUECKHUMU (YHKIUSIMU
pPa3IMYHBIX OCTPBIX YIJIOB C ONOPOH Ha CIPaBOYHYIO
MH(pOPMALIHIO.

IIpuMeHSITL MOJTYYEHHbIE 3HAHUS U YMEHHS IpPU PEIICHUU
MPAKTHYECKUX 3a1a4 (Mpu HEOOXOAMMOCTH C OMOpOW Ha

OCHOBHOC




aNTOPUTM IIPABUIIA).
3HAKOMHTBCS C HCTOPHEH Pa3BUTHS FEOMETPUH.

Yrasl B BrnincanHble U LEHTpaJdbHBIE YIJIbl, YTOJI MEXAY KacaTelbHON U | POpMYyJHPOBATH OCHOBHBIE ONPEJEIICHUS, CBSI3aHHBIE C
OKPY:KHOCTH. XOpAOH. yIJ1amMy B Kpyre (BIMCAaHHBIN YToJl, IEHTPaIbHBIN YToI).
Bnucannsbie VYTibl MEXAY XOpJIaMU U CEKYIIUMHU. HaxoauTh BHMCAHHBIE YIJIbl, ONUpPAIOIIMECS HAa OJHY JYTY,
U ONUCAHHbIE BrincanHble M OnMCaHHBIE YETBIPEXYTOJBHUKH, UX MPU3HAKH U | BBIYMCJSTH YTJIbI C TOMOLIBI0 TEOPEMBI O BIIMCAHHBIX YIJIaX,
YeThIPeXyrojJbHUK |CBoWcTBa. [lpuMeHeHume HTHX CBOMCTB MpU  PEUICHUH | TEOPEMBI O BIHMCAHHOM YETHIPEXYTOJNBHUKE, TEOPEMBI O
u. F€OMETPUYECKHX 3aau. LEHTPAJIbHOM yIJIe MpH HEOoOXOAMMOCTH C BHU3YyaJIbHOMN
KacaresbHble B3anMHOe pacnosoxkeHue ByX OKpyxkHocTed. Kacanwue | onopoit.
K OKPY’KHOCTH. OKpPYXHOCTEH. HccaenoBarb, B TOM YHCIE C TOMOIIBIO IUPPOBBIX
Kacanue pECypcoB, BIMCAHHBIE W OIHMCAHHBIE YETHIPEXYTOJIbHUKH,
OKPYKHOCTeH BBIBOJIMTH MX CBOWCTBA M INPU3HAKU IIOCIE€ COBMECTHOI'O
(13 v) aHan3a.
Hcnonb3oBaTh 3TU CBOWCTBA M IPU3HAKM IIPU PELICHUU
3a/1ay.
IToBTOpEHME, [loBTOpEHNE OCHOBHBIX MOHATHH W METONOB KypcoB 7 u §|Pemarh 3agaum Ha MOBTOPEHHE, WUIIOCTPUPYIOUIHE CBS3H
00001meHne KJIacCOB, 0000IIIEHNE 3HAHHA. MEXKy pa3JIMYHBIMU YaCTAMU Kypca.
3HAHMH
(44)

9 kiaacc (He MeHee 68 u)

Ha3Banue
pa3zaeJia (Tembl)
Kypca (4uciao

OcHoBHOe cofepkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4AKOIIUXCS

4acoB)
Tpuronomerpusi. |Onpe/eneHne TpUroHoMeTpudeckux (GyHkuui yriaos ot 0° 10| @opMyaupoBaTh  OHpexeJeHHs]  TPUTOHOMETPHYCCKHX
Teopembl 180°. KocuHyc M CHHYC TPSIMOro ¥ Tymoro yria. Teopema|(QyHKIHI TYNBIX W NPAMBIX YIJIOB C BH3YaJIbHOM OIOpPOIL.

KOCHHYCOB H
CHHYCOB.

KocuHycoB. (O000ImEHHas) TeopemMa CHHYCOB (C paIuycoMm
OTIMCAaHHOW OKPYXKHOCTH). HaxoxaeHue IJIMH CTOpPOH U

dopMynupoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
paarycoM ONMKMCAHHON OKPY>KHOCTH).




Pemenue BEJIMYUH YIJIOB TPEYTOJIbHUKOB. Pematp TpeyrojibHUKM C OMOPOH Ha aJrOpuTM y4eOHBIX
TPeyroJibHUKOB ®opmyna Maomaad TPEyrojbHUKA Yepe3 JABE CTOPOHBI U Yrodi | 1eHCTBUH.
(16 v) Mexay HuMHu. QopMyiia Ionaau 4eTbIpEXyrojabHuKa uepes ero | Pemare  nmpakTuyeckue  3aJa4d, CBOASIIHECH K
JUarOHAJIN U YroJl MKy HUMHU. HAXO0KICHHUIO PA3JIHYHBIX 3JIEMEHTOB TPEeyroJIbHUKA.
[IpakTHyeckoe NpUMEHEHNE JOKa3aHHBIX TEOPEM.
IIpeodpa3zoBanue |*IlonsTHE O IpeoOpazoBaHUM MOAOOUS. OcBanBathb MOHATHE npeoOpa3oBaHus noso0us.
noxoous. CoOTBETCTBEHHBIE 3JIEMEHTHI MOJOOHBIX QUTYD. HccnenoBaTh OTHOLICHUE JTUHEHHBIX 371€MEHTOB (UTYp MPHU
Metpuueckue Teopema 0 TpOM3BEACHUH OTPE3KOB XOpJ, TeopemMa o|mnpeoOpa3oBanuu noaodus. Haxonure npuMepsl moaodus B
COOTHOLIICHUS B IPOM3BECHUN OTPE3KOB CEKYIIHMX, TeopeMa O KBaJpaTe|OKpy»Karouel AeHCTBUTEIbHOCTH.
OKPY’KHOCTH kacarenpHOW. IlpuMeHeHne B pelleHMM TIeOMETPUYECKUX | *BhIBOIMTH METPUYECKUE COOTHOILIECHUS MEXIY OTPE3KaMHU
(10 v) 3amay.* XOpA, CEKyIIMX M KacaTeJbHBIX C HCIOJIB30BaHUEM
BITMCAHHBIX YIJIOB U MOAOOHBIX TPEYTrOJIbHUKOB.
Pemarp reomerpuueckue 3ajaud M 3aladd U3 peajbHON
YKH3HH C UCTIOJIb30BAaHUEM 0JI0OHBIX TPEYTrOJbHUKOB. ™
BexTopsbl OmnpeneneHre BEKTOPOB, CIOKEHHE M PA3HOCTh BEKTOPOB, | Mcmo/b30BaTh BEKTOPHl KaK HaIlpaBICHHBIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOPA HA YUCJIO. HCCJIe10BaTh r€OMETPUUYECKUI (mepemernieHue) u

DU3NYECKUN U TEOMETPUUYECKUIN CMBICIT BEKTOPOB.

PaznoxeHne BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa.

CkangpHoe TpOU3BEJACHUE BEKTOPOB, €ro MPUMEHEHHE s
HaxXO0XJIECHUA UIMH U YTJIOB.

Pemenue 3aga4 ¢ moMOIIbIO BEKTOPOB.

[IpumeHeHne BEKTOPOB Ui pPELIEHUs 3aJa4 KUHEMATHUKH U
MEXaHUKH.

busznueckuil  (cuiaa) CMBICTBI
BOITPOCHBIN IIJIaH.

BEKTOpPOB C OIIOpOM Ha

3HaTh omnpeaeqeHUsi CYMMbl U Pa3HOCTU BEKTOPOB,
YMHOXKECHUS BEKTOpa Ha YUCII0, HCCJIe0BATH
TeOMETPUYECKUN U (PU3UUECKHIA CMBICIIBI THX ONEPaLUii.
Pemiate TreoMeTpuYeCKHME 3aJadyd € MCIOJIb30BAHUEM
BEKTOPOB.

PackiaagbiBaTh  BEKTOp 10 JIBYM  HEKOJUIMHEAPHBIM
BEKTOpaM.

HUcnoab3oBaTh  CKaldspHOE  IPOU3BEIACHUE  BEKTOPOB,

BBIBOJANTH €0 OCHOBHBIE CBOMCTBA.

BeryucasaTe cymMMy, pas’HOCTb U CKalIIPHOE IIPOU3BEICHUE
BEKTOPOB B KOOPJIMHATAX.

IIpumeHATH CKaIApHOE IPOU3BEACHUE I HAXOXICHUA
JUIUH U YIJIOB.




JexapToBbI JlexapTOBbI KOOPIMHATHI TOUEK HA TUIOCKOCTH. OcBauBaTh NMOHSITHE NPSIMOYTIOJIBHOW CHCTEMBI KOOPIMHAT,
KOOPAUHATHI Ha | *YpaBHeHune npsiMoil.* YriaoBoil K03 UIMEHT, TAHTCHC yria |IeKapTOBBIX KOOPIUHAT TOUKH.
IJIOCKOCTH HaKJIOHA, TapaJuIeIbHbIE U MEPIEHANKYIISPHBIE TIPSIMBIE. HccnenoBatrh ypaBHEHHE NPSIMON U OKPYKHOCTH C OIOpPOI
9 ) VYpaBHeHue OKpyXHOCTH. HaxoxneHne KOOpAWHAT TOYEK | Ha BOIMPOCHBIN IJIaH.
IIEPECEYCHUs OKPYKHOCTH U IIPSIMOM. HaxoauTs HeHTp U paguyc OKPYKHOCTH I10 €€ YPaBHEHMUIO.
Meroa KOOpAMHAT NPU PELIEHUU T€OMETPUUECKUX 3a1a4. Pemarp 3agauMm Ha HaxOXICHHE TOYEK IE€PECEUEHUs
Hcnonp3oBaHne METOa KOOPAMHAT B IPAKTHUECKUX 3a7a4ax IPSIMBIX U OKPYKHOCTEHN C MIOMOILBIO METO/1a KOOPJUHAT.
Hcnonb30BaTh CBOMCTBA YIIIOBOTO KO3 QUIMEHTa mpsIMOn
IpU pEeUleHUM 3ajad, A ONPEIENICHUs pacHOJIOKEHUs
MIPSIMOM.
IIpuMeHSITH KOOPAMHATHI IIPU PELICHUH T'€OMETPUUECKUX U
MPaKTUYECKUX 3a7ad, JJs IOCTPOCHHS MaTEeMaTUYECKUX
MOJIeJIeH peanbHBIX 3a/1a4 («METO/I KOOPAHHATY).
IMoab3oBaThbest U1  NOCTPOCHHA M MCCIEAOBAHUMN
U(PPOBBIMU PECYPCAMHU.
3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS T€OMETPUHU
IIpaBuibHbIE [IpaBuibHBIE MHOTOYIOJIBHUKHM, BBIYHUCIEHHE WX DIIEMEHTOB.| DOpMYJIMpoOBaTh onpeJieseHne MIPaBUJIbHBIX
MHOIrOYIrOJbHUKH. |UHUCIO 7T W JIJIuMHA OKPYKHOCTU. JlJIMHa AYrd OKPYXHOCTH.| MHOIOYI'OJBHHUKOB, HAXOAUTb UX DJIEMEHTHI.
Jnuna Panuannas mepa yria. IMoab30BaTHCSl MOHATHEM JUIMHBI OKPY>KHOCTH, BBEJIEHHBIM

OKPYKHOCTH U
IUIOIAAb Kpyra.
Boruucienue
IJIoIAae

84)

[lnomaas kpyra M ero 3JEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue miomazneit puryp, BKIOYAOMIMX 3JIEMEHTHI Kpyra.

C TOMOIIBIO NPAaBUIBHBIX MHOI'OYTOJIBHUKOB, ONpPeaesiTh
YHUCIIO 77, JUIMHY IYTU U paJuaHHYIO0 MEpY yIia 1o oopasity.
IIpoBoauTHL Mepexoa OT pajMaHHON MEPHI yIiia K IpaJyCHON
¥ Ha00OpOT 10 BU3YyaJIbHOU OMOpE.

OnpenensTs Ionanb Kpyra.

BoiBoauTh opmyiabl (B IpaJycHON U paJluaHHON Mepe) AJis
JUTMH JIyT, IUIOIIAJIE CEKTOPOB M CETMEHTOB C OMOpOMl Ha
BOIPOCHBIH IIJIaH.

Boruncasite 1wiomanu Quryp, BKIIOYAIONUX 3JIEMEHTHI
OKpPY)KHOCTH  (Kpyra) ¢ OHOpOH Ha  CIPaBOYHYIO
UH(OPMALIHIO.

HaxoauTp miomany B 3aja4ax peaibHON KU3HH.

JABukenust

*Tlonsatue o JABHXCHHH ITJIOCKOCTH.

Pa3oupary  npumepsl,  WUIIOCTPUPYIOUIME  IHOHATHUSA




IJIOCKOCTH [lapannenbHblil nepeHoc, MOBOPOT U cUMMETpUsA. OCH U LIEHTPBHI | ABHKEHUS, LICHTPOB U OCENl CHMMETPHH.
(6 4) CUMMETPHUH. @opMyJHPOBATh ONpECIICHUs MapajuIeIbHOrO IMepeHoca,
[pocreiiye npuMeHEeHUs B pEIICHUH 3a1a4™. IIOBOPOTa M OCEBOM CHMMETPUU C BHM3YyaJbHONH OIOPOM.
HaxoauTh HEMOABM)XHbBIE TOUKH 110 00pasIy.
HaxoauThb IIEHTPHI U OCH CUMMETPU pocTelmux Guryp mo
obOpasiy.
*TIpuMeHATHh TNapaJJICNIbHBI NMEPEHOC M CUMMETPHUIO IIpU
pEIIeHUU TEOMETPHUIECKUX 3a/1ad (pa3oupaTh MPUMEPHI).
Hcnoab30BaTh 17151 TOCTPOCHUS M HCCIIEOBAHUHN TUPPOBBIE
pecypchr*
IMoBTOpeHue, [loBTOpeHHEe OCHOBHBIX HOHATUH M MeETONOB KypcoB 7—9|OmepupoBaTh moHsiTusiMu: (purypa, Touka, npsmas, yroi,
o0o0menne, KJIacCOB, 0000IIEHNE U CUCTEMAaTU3aLUs] 3HAHUH. MHOTOYTOJIbHUK, PaBHOOEIPEHHbII W  PaBHOCTOPOHHUI
cucremaTusamus | [Ipocreiiime reomerpuueckue (GUIypbl M HMX CBOMCTBA. | TPEYrOJIBHUKH, IPSAMOYTOJIBHBIH TPEYrOJbHUK, MEIHaHa,
3HaAHUH N3mepenune reoMeTpuyecKux BEIUYHH. OuccexkTpuca W BBICOTAa TPEYroJbHHKA, MapajljIesIorpaMm,
(7 9) TpeyronbHUKH. poMO, NPSMOYTOJIbHUK, KBaJpaT, Tpaneuusi; OKPYKHOCTb,

[TapannenbHble ¥ EPIICHIUKYISPHBIC IPSAMBbIC.
OKpYXHOCTb W KpyT. I'eoMeTpuyeckue MOCTpOCHHUSA. YTJIbl B

OKPY>KHOCTH.  BriucaHHble W  ONHCaHHBIE  OKPYKHOCTH
MHOTOYT'OJIbHUKOB.

[IpsiMast 1 OKpY>KHOCTB.

YeThIpEXYroIbHUKH. Brincanneie u OTHMCaHHbIE
YETHIPEX YT OJIbHUKHU.

Teopema Iudaropa u Hayana TpuroHomerpuu. Perenne oomumx
TPEYroJIbHUKOB.

[TpaBuUnbHBIE MHOTOYTOJIEHUKH.

[IpeoOpazoBanus MJIOCKOCTH. JIBuKeHUsI. [TomoOue.
Cummerpus.

[Tnomans. Beruucnenune mmomanen. [lnomamu mog00HBIX

¢buryp.
JlekapToBbI KOOpIMHATHI HA TUIOCKOCTH.
BekTopsl Ha MIOCKOCTH.

KacaTellbHasl; paBEHCTBO U MOJ00He (QUryp, TpeyrojbHUKOB;
MapajuIeIbHOCTh W MEPHECHIUKYJISIPHOCTh MPSIMBIX, YIOJl
MEXIYy TMNPSIMBIMH, CHUMMETPHUS OTHOCHUTEJIIBHO TOYKH U
NpsSMOM; JIJIMHA, PAcCCTOSIHWE, BEJIMYMHA YIJla, IUIOIA[lb,
nepuMeTp.

HUcnoan3oBath ¢GopMyabl: MepuMerpa ¢ IUIOMIAAH
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTU U IUIOIIAJM Kpyra,
00bEMa MPSMOYTOJIBHOTO MapajuIe/IeIHITe 1A,

OnepupoBath MNOHATHAMH: [PSIMOYTOJbHAasE CHUCTEMA
KOOpPJMHAT, BEKTOP; HMCHOJb30BAaTh OTU TOHATUS IS
MpPEACTABICHUS JaHHBIX U PEIICHHS 3a7a4, B TOM YHUCJE W3
JIPYTUX y4eOHBIX MPEeIMETOB.

Pemiatp, 3amayM Ha TOBTOPEHHE OCHOBHBIX NOHSTHI,
WJUTFOCTPALIMIO CBSI3€H MEXAY Pa3iu4yHbIMHM YacTAMH Kypca.
Bui0upaTts MeTo AJ1s pelIeHUs 3aJauH.

Pemateb 3aaum 13 MOBCEIHEBHOM JKU3HMU.




TEMATHYECKOE IVIAHUPOBAHUE YYEBHOT'O KYPCA «BEPOSITHOCTH U CTATUCTHUKA»
(IO TOJIAM OB YYEHUSI)

7 kaacc (He meHee 34 4)

Ha3zBpanue
pazaesa (TeMbl)
(4ucy10 YacoB)

OcHOBHOe coep:kaHue

XapakTepuCcTHKA 1eATeJILHOCTH 00yYaK0IIMXCS

IIpeacrasiienne [lpencraBnenre naHHbIXx B Tabmuuax. Ilpaktnueckue | OcBamBaTh  Ha  0a30BOM  YPOBHE  CIOCOOBI
AAHHBIX BBIUMCJICHHUS] 1O TaONWYHBIM JaHHBIM. VI3BieueHWe U | MPEACTABICHUS CTATUCTHUECKUX JAHHBIX U YHCIIOBBIX
(7 9) UHTepnpeTanuss TaOnu4yHbIX NaHHBIX. [IpakTrueckas paboTa | MacCMBOB C TIOMONIbIO TaOJMII M JUarpamm  C
«Tabmuupy. UCTIONIb30BAHUEM  aKTYalbHBIX UM BaXKHBIX JaHHBIX
['paduueckoe mnpencraBieHHEe NOAaHHBIX B BHJIE KPYroBbIX, | (IemMorpaduueckue JTaHHBIE, MIPOU3BOJICTBO
CTONOWKOBBIX  (CTONMOYATHIX)  AMarpaMM.  YUTeHWE © | MPOMBIINUICHHOW M CeIhCKOXO3SWCTBEHHOW MPOAYKIIUH,
nocrpoenne  auarpamMM. Ilpumepsl  aemorpaduyeckux | 0OOIIECTBEHHBIE U IPUPOJIHBIC SABIICHUS).
Jyarpamm. H3yuyars Metoabl paboTbl C  TaONUYHBIMH |
[TpaxkTueckas padbota «/lnarpaMmmbi». rpauuecKkuMy MPEICTaBICHUSMHU JaHHBIX C MOMOIIbIO
IUPPOBBIX PECYPCOB B XOJ€ MNPAKTUYECKHX paboT (c
HaIpaBJISIONICH TTOMOIIIBIO).
OnucareabHast Yucnossie Habopbl. CpenHee apuMeTHIecKoe. OcBanBaTh Ha 0a30BOM YPOBHE NMOHSATHS: YUCIOBOU
CTAaTHCTHKA Menauana yrcioBoro Habopa. Y cTOHUMBOCTh ME/IUAHBI. Habop, Mepa IEHTPaIbHOU TEHACHIIMU (Mepa IICHTpa), B
84) [MpakTrdaeckas pabora «CpeaHre 3HAaYCHUS. TOM YHCIIe CpellHee apu(MeTHIeCKOe, MEIUaHa.

HaunGosnbmiee n HaumMeHbIIEe 3HAYEHUS YHUCIOBOrO Habopa.
Pa3zmax.

OnuchIBaTh CTaTHUCTUYECKUE JIaHHBIE C TOMOIIBIO
cpeaHero apu(pMETHYECKOro U MeAnaHbl. Pemars 3amaun
(c WCTONBb30BaHUEM 3PUTEITBHON HATIISTHOCTH W/WIN
BepOaIbHOI OMOPHI)

N3yuars cBoiicTBa CpPEeJHHMX, B TOM YUCIIE C IOMOIIBIO
nU(POBBIX PEeCcypcoB, B XOJi€ MPAKTHUYECKUX padoT, (c
HaTPABJISFOIIEH ITOMOIIBIO).

OcBauBaTh Ha 0230BOM yYpOBHe MOHSATHSA: HaOOJIbILIEE




W HAUMCHBIICC 3HAYCHUS YUCIIOBOI0 MaCCHBa, pa3Max.
Pemathb 3aJavM Ha BBI60p crocoba onucaHus JaHHBIX B
COOTBCTCTBHUHU C HpHpOHOfI JaHHBIX u OCJIIMHA
HUCCJICAOBAaHUs C HaHpaBJ’IHIOH_Ieﬁ IIOMOIIBIO.

Cayuaiinast
U3MEHYNBOCTH
(69

*CinyuyaiiHas U3MeH4YMBOCTb (mpuMepsl). YacTtora 3HaueHuil B
MaccHBe JaHHbIX. [ pynnuposka. ['uctorpammel.
[Tpaktuueckas padora «CiaydaiiHas H3MEHUUBOCTb». ™

*OcBauBaTh TMOHSITHS: YAacTOTa 3HAYEHUI B MAacCHUBE
JAHHBIX, TPYIITUPOBKA JaHHBIX, THCTOIPaMMa.

CTpouTh THCTOTPaMMBI IO 00pasily

OcBauBaTh rpaduueckue NpeCTaBICHUS PA3HBIX BHUJIOB
CIIy4aiilHON M3MEHYMBOCTH, B TOM 4YHCIIE€ C MOMOIIBIO
U(POBBIX PECYPCOB, B X0JI€ MTPAKTUYECKONU pabOThL.*

BBeaenne B
Teopuio rpagos
4 )

*T'pad, BepuunHa, pedpo. [Ipencrasienue 3aaaun ¢ IOMOILBIO
rpada. Crenenp (BaJe€HTHOCTh) BeplIUHBL Yucio pédep u
cymmapsasi crenenb BepmuH. llens u muki. [lyts B rpade.
[IpencraBnenue o cBa3HocTH Tpada. O6xoxn rpada (sinepos
nyTh). [IpeacraBienne o0 opueHTHPOBAHHBIX rpadax.™

*QcBanBaThb NMOHATHA: Tpad, BepmmHa rpada, pedpo
rpada, cteneHb (BaJCHTHOCTh BEPIINHBI), LIETIb U UK.
OcBanBaTh NOHSATHS: MYTh B Tpade, JIMICPOB MyTh,
00xo rpada, OpueHTUPOBAaHHBIN rpad.

OO0cy:knaTh pelieHHe 3aJa4yd  Ha IOUCK CYMMBI
cTerneHeil BepmuH rpada, Ha MoUcKk obxona rpada, Ha
MOWCK TyTed B  OPHUEHTHPOBAHHBIX Tpadax ¢
HaIIpaBIAIOIIECH IOMOILIBIO.

OcBauBaTh €HOCOObI TPEICTABICHUS 3aJa4 M3 Kypca
anreOpbl, TEOMETPHH, TEOPUU BEPOATHOCTEH, APYrUX
MpeAMETOB € ToMomplo TpadoB  (KapThl, CXEMHI,
AJIEKTPUUYECKUE IIeTIH, (YHKUIMOHAIBHBIE COOTBETCTBHS)
Ha mpuMepax. *

BeposiTHoCTB M
4acToTa
CJIy4aiiHOr 0
co0bITHUS

49

*CnydallHBI ONBIT W CciydailHOe coObITHE. BeposTHOCTh
yacToTa COOBITHS. POJb MamoBEpOSITHBIX W MPAKTHUYECKU
JIOCTOBEPHBIX COOBITUI B MpHUpojAe U B oOiiecTBe. MoHeTa u
UTpaJibHast KOCTh B TEOPUU BEPOSITHOCTEH.

[TpakTrueckas paborta «HacToTa BhIMaACHUS Opiay.™

*OcBanBaTh MOHATHS: CIyYallHBIN ONBIT U CIy4yallHOE
coOBbITHE, MAJOBEPOATHOE U MPAKTHUECKU JOCTOBEPHOE
coObITHE.

N3yuyaTh 3HAUUMOCTb MAaJIOBEPOSITHBIX COOBITHI B
IpUpojZie M OOINeCTBE Ha Ba)XKHBIX IpuUMepax (aBapuH,
HECYaCTHBIE cilydad, 3aluTa NepPCOHAIBHOMN
uHpOpMaIny, eperadya JaHHbIX ).

N3yuyaTh poiib KJIACCUYECKUX BEPOSTHOCTHBIX MOJesen




(MoHeTa, UrpajibHasi KOCTh) B TEOPUH BEPOSITHOCTEH.
Haoaronates W M3y4aTh 4acTOTY COOBITUH B HPOCTBIX
IKCIIEPUMEHTAX, B TOM YHCIIE C TIOMOIIBIO HU(MPOBBIX
pecypcoB, B X0/ie MPaKTUYeCKON paboThL.™

O0o0menue,
KOHTPOJIb
S u)

IIpencraBnenne  panHbix. OnucaTenbHas  CTaTUCTHKA.
BeposiTHOCTB CitydaitHOTO COOBITHSI.

IToBTOPATH U3YyYEHHOE U BBICTPAUBATH CHUCTEMY
3HAHWM.
Pemath 3ajaum Ha NpeACTaBICHUE W OMMCAHUE JTAHHBIX

C MIOMOTIIBIO U3yYEHHBIX XapaKTePUCTHK C
HAIpPaBIISIOIIEH TOMOIIBIO.
O0cyxnaTh npuMepbl CITy4aifHbIX COOBITUH,

MaJIOBEPOSTHBIX u [IPaKTUYECKH JOCTOBEPHBIX
CIIy4alHbIX COOBITUH, UX pOJM B MNPUPOAE M KU3ZHU
YEJI0BEKa

8 ki1acc (ne menee 34 4)

HazBanue
pasaesia (TeMbl)
(4uCc10 4acoB)

OcHoBHOe coaep:kaHue

XapakTepuCcTHKA 1eATeJIbHOCTH 00y4al0IUXCs

IToBTOpEHME
Kypca 7 kJjacca
(44)

[IpencraBnenne  gaHHbiX. OmnucarenbHass — CTaTUCTHKA.
Crnyuvaiinas u3MeHUUBOCTh. CpeiHHEe YHUCIIOBOrO HAabopa.
CnyualiHple  COOBITHSL. BeposTHocTH M 4acTOTHI.
Knaccuueckue Monenu TeOpUHM BEpPOSTHOCTEH: MOHETa U
UTpaJibHasi KOCTb.

IloBTOpPSITH HM3y4CHHOE M BBICTPAUBATH CUCTEMY
3HaHUM.

Pemats 3agaum  (mo BH3yaJbHOW omope) Ha
IIPEACTaBICHUE W ONMCAHUE JAHHBIX C IIOMOILBIO
U3Y4YCHHBIX XapaKTEPUCTHK.

Pemats 3agaum (Mo BH3yaJbHOHW omope) Ha
IIPEICTABICHUE TPYINIUPOBAHHBIX [AHHBIX M OIUCAaHUE
CIIy4allHOM U3MEHUYUBOCTHU.

Pemiare 3agayu (M0 BH3YaJbHOH omope) Ha
ompeaeIeHue 4aCTOThI CIIy4aiHBIX coOBITHIA,
o0cyxaeHue MIPUMEPOB CITy4JaiHBIX COOBITHH,
MaJIOBEPOSATHBIX u IIPAKTUYECKU  JOCTOBEPHBIX




CIIy4yallHBIX COOBITHH, WX POJM B TPUPOAEC M >KUIHU
4eIJI0BEKA.

OnucarejabHast *Orxionenus. ucnepcus uucnoBoro Habopa. CrangaptHoe | *OcBauBaTh MNOHATHS: JHCIEPCUS U CTaHAApTHOE
CTATHCTHKA. OTKJIOHEHHE YUCIIOBOT0 Habopa. JluarpaMMbl pacceuBaHus. ™ OTKJIOHEHHE, MHCIIONIb30BaTh 3TU XapaKTEPUCTUKU IS
PacceuBanue OIMCaHUs PACCEUBAHUS JaHHBIX.
JAAHHBIX YyacTBoBaTh B 00CY’K/I€HHH TUINOTE3bl 00 OTCYTCTBUU
4 4) WM HAaJIMYUU CBS3M 110 IMarpaMMaM PacCeUBaHUS.
CTpouthb JAuarpaMMmbl pacCeUBaHUS IO HMEIOLIUMCS
JaHHBIM, B TOM YHCJIE C TIOMOIIBIO KOMIIbIOTEpa (mocie
COBMECTHOTO aHau3a).™
MHuoxecTBa MHoecTBo, moaMHOXecTBO. Onepanuu Haja MHOXecTBaMH: | OcBamBaTh MOHATHA: MHOKECTBO, 2JIEMEHT MHOXECTBA,
(4 v) o0benuHeHHe, mepeceueHue,  pomnoiHeHwe.  CBoicTBa | MOAMHOMXECTBO.
onepanui Haj MHO’KECTBaMU: NEPEMECTUTENbHOE, | BBLIMOTHATH onepauuu Haj MHO>KECTBaMHU:
COUETATENILHOE, PaCTIPECIINTENBHOE, BKIFOUECHHUS. o0beIMHEeHNE, TTepeceyeHre, JoMnoHeHne (1o 00pasiy).
['padnueckoe npeacraBaeHNE MHOKECTB. HUcnoan3oBathb CBOIiCTBa: MepeMeCTUTENbHOE,
COUETATENIbHOE, pPACIpEACINTENbHOE, BKIOUEHUA (C
HCIIOJIb30BaHUEM BU3YaJIbHOM OMOpHI).
Hcnoan3oBaTh rpaduueckoe MpeacTaBIeHHEe MHOXKECTB
MPU OINHCAaHUHM PEAThHBIX TMPOIECCOB M SBJICHHUH, TMPHU
pelIeHny 3a/1a4 U3 APYruX Y4eOHBIX MPEIMETOB U KypCOB
(c ucTIOJIb30BaHUEM BU3YaTIBHOM OIOPHI).
BepositHoCTH DnemMeHTapHbIe COOBITHSL. Cnygaiinble coOpitus. | OcBauBaTth Ha  0a30BOM  YPOBHe  TOHSITHS:
CJIYy4aiHOr 0 bnaronpusrcrByromue AJIEMEHTapHbIE COOBITHS. | JJIEMEHTapHOE COOBITHE, CIydailHOe COOBITHE Kak
coObITHSI BepostHocti  coObiTuii. ONBITEI ¢ PaBHOBO3MOXKHBIMH | COBOKYIIHOCTH  OJarompuUATCTBYIOIIMX  3JIEMEHTapHbBIX
(6 9) aleMEHTapHBIMU COOBITUAME. CITydaitHbIN BHIOOD. COOBITHH, pABHOBO3MOKHBIE JIEMEHTAPHBIE COOBITHSI.

HpaKTI/I‘leCKaH pa60Ta «OMBITHI € PaBHOBO3MOKHBIMU
SJICMCHTApPHBIMU COOBITHAMI.

PemaTh 3agaum Ha BbIUUCIIEHUE BEPOSITHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITHM CiydallHOTO
onelTa (C HCIOJB30BAaHUEM 3PUTEIBHON HArIsIIHOCTH
1/nunu BepOasibHOM ONOpHI).

PemaTh 3aa4n Ha BBIUKCIICHHE BEPOATHOCTEH COOBITUI
B OIBITAX C PaBHOBO3MOXXHBIMH  3JIEMEHTAPHBIMHU




COOBITUAMM, B TOM 4YHCJIE C IOMOILIBIO KOMIIbIOTEpA (C
WCIIOJIb30BAHUEM  3PUTENBHOM  HATJISAHOCTH — W/WIIHU
BepOaIbHOI OMOPEI).

IIpoBoauTHL M W3y4YaThb OMBITHI C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU (C MCIOJIB30BAHUEM MOHET,
UTPaTIbHBIX KOCTeii, Opyrux Mojienieit)
B XOJI€ TMPaKTHUUYECKOM paboThl (C HCIOIB30BAHHEM
BU3YaJIbHOMN OIOPBHI).

Beenenue
TeopHIo rpagos
(44)

*JlepeBo. CBoiicTBa JepeBa: €AMHCTBEHHOCTb  IYTH,
CYIIIECTBOBAaHUE BUCSYEH BEPIIMHBI, CBSI3b MEXKIY YHUCIOM
BepIIUH U uncioM péoep. [IpaBuno ymHoxkeHHs. >

*OcBauBaTh MOHSATHS: JEpeBO Kak rpad 0Oe3 IuKIia,
BHCAYAs BEpUIMHA (JIUCT), BETBb JEPEBa, MyTh B JIEPEBE,
TUaMETp JIepeBa.

HN3yuatrh cBoOlicTBa 1epeBa: CYyIIECTBOBAaHUE BUCSYEH

BEPIIUHBI, CIUHCTBEHHOCTh TIYTH MEXKAY JABYMS
BCpIIMHAMH, CBA3b MCKAY YHCIIOM BCPIIMH W YHUCIIOM
peodep.

YyacTBOBaTh B 00CY:KIeHHH pellleHHs 3aAa4yd Ha
MIOUCK U TIEpEeyHUClieHHe MyTeil B JepeBe, ONpejeieHne
yyclia BepIIMH wiu pédep B aepeBe, 00xoJl OWHApHOIo
JepeBa, B TOM UYHCJIE€ C TNPUMEHEHHEM IpaBuIIa
YMHOKEHUs. >

Cayuaiinble
COOBITHS
84)

*TIpotuBomnonioxxHoe  coOwbiTre.  Jlmarpamma  Diinepa.
OObenuHeHne u mepecedeHue coObITUH. HecoBMecTHBIC
coobiTus. Dopmyna cioxeHus BeposTHocTel. I[lpaBuio
YMHOXKECHHMSI ~ BEPOSATHOCTEH.  YCJIOBHAs  BEPOATHOCTE.
HezaBucumbie  coOwitusi.  IlpencraBienune — ciaydaifHOTO
AKCIIEPUMEHTA B BUJIE IepeBa.™

*OcBauBaTh MOHATHA: B3aUMHO MPOTHUBOIOJIOKHBIE
COOBITHS, OTEpalui HaJl COOBITUSAMH, OOBEAMHECHHE U
nepeceyeHnue CcoOBITHH, auarpamMma Ounepa (Dinepa—
BenHa), coBMeCTHBIC 1 HECOBMECTHBIE COOBITHSI.

N3yuyaTh TeopeMbl O BEPOSTHOCTU OOBEIUHEHHS IBYX
cOOBITHH ((OPMYITBI CIIOKEHHS BEPOSTHOCTEH).

Y4yacTBOBaTh B 00CYK/JI€HUM PelIeHUs 3aJa4u, B TOM
YHCIIe TEKCTOBBIC 33J]a4H HAa OINpPEICIICHUE BEPOSTHOCTEH
OOBEAMHEHHUS M IepeceueHus COOBITHI C TMOMOIIBIO

YHUCIIOBOM TpAMOH, aumarpamm Diinepa, (HopMyIbl
CJIOKECHMSI BEPOSITHOCTEN.
OcBauBartp MOHATHSA IIPABUIIO YMHOKEHUS




BEPOSITHOCTEH, YCIOBHAasE BEPOSTHOCTh, HE3aBHCHMBIC
COOBITHS IEPEBO CIYYaliHOTO OTIBITA.

N3yuarh cBoiictBa  (OIpeneieHUs)) HE3aBUCHUMBIX
COOBITHH.

YuyacTBOBaTH B OOCY:KJA€HHHM pellleHHsl 3aJa4yd Ha
OIpEJICIICHUE U UCTIOIb30BaHUE HE3aBUCUMBIX COOBITHIA.
YuacTBOBaTh B OOCY:KJI€HHMHM pellleHHsl 3aJa4yd Ha
MOUCK BEPOSITHOCTEH, B TOM YHCJIE YCIOBHBIX, C
HCIIOJIb30BaHUEM JICpEBa CIIY4aliHOTO OMbITA. ™

0O0001meHneE,
KOHTPOJIb
(4 9)

[IpencraBnenue nanHpix. OnucaTenbHas CTaTUCTHKA. [ padsbl.
BeposiTHOCTB Ciy4aitHOro COOBITHS. DJIeMEHTHI
KOMOWHATOPHKHU.

IloBTOpPSITH U3Y4YEHHOE U BBICTPAMBATH CHCTEMY
3HAHUU.

Pemartp 3a1a4uu Ha MpeCTaBICHUE U ONMUCAHUE JTaHHBIX
C  TOMOIIBI0O  HU3YYEHHBIX  XapaKTEepUCTHK  (C
MCTIOJIb30BAHNEM BH3YyaIBHOU OTIOPEI).

*YyacTBOBaTh B OOCY:KI€HHMHU pelIeHUus1™ 3agaum C
puMeHeHneM rpados.

Pematrp 3agaum Ha  HAXOXACHUE  BEPOSITHOCTU
CIIy4aifHOTO COOBITHS TIO BEPOSITHOCTSM DJIEMEHTapHBIX
COOBITHI, B TOM YHUCII€ B OINBITaX C PAaBHOBO3MOXKHBIMHU
3JIEMEHTAapHBIMU COOBITUAMH (C BU3YaJIbHOM OMOpoii).
*Y4yacTBOBaTH B 00CY:KICHHMHM pelIeHUs™ 3aga4yM Ha
HAXO0XJ/IEHUE BEpOSTHOCTEN OOBEAMHEHUS U TIEpECeUCHUs
COOBITHI, B TOM YHCJIe HE3aBUCHMBIX, C UCIOJIH30BAHUEM
rpaduYecKux TMPEJACTABICHUNH | JepeBa CIy4aiiHOTO
OTIBITA.

*¥Y4acTBOBaTh B 00CYKJAEHHMH PpellleHUss* 3aJayM Ha
nepevrcIeHrne KOMOMHAIMH (YHcia IepecTaHOBOK, YMCIIa
COUETaHM), HA HAXOXKJICHHUE BEPOSTHOCTEH COOBITHH C
NpUMEHEHHEM KOMOWHATOPUKH, B TOM YHCIE C
HCIIOJIb30BaHUEM TpeyroyibHuka [lackans.

9 kaacc (He meHee 34 4)




Ha3zBpanue
pa3zaeJia (Tembl)
(umci10 yacon)

OcHOBHOe coaep:kaHue

XapakTepuCcTHKA 1eSITeJbHOCTH 00y4aloIuXcs

IToBTOpEHUE
Kypca 8 kiacca
(4 1)

[lpencraBnenne  ganHbiX. OmnucarenbHas  CTATUCTHKA.
Onepanuu Hajg coObITHIMU. He3aBUCMMOCTH COOBITHIA.

IToBTOPATH H3YYEHHOE U BBICTPAMBATH CHUCTEMY
3HAHH.

Pemarsp 3apa4n Ha IpeICTaBICHUE U ONKMCAHUE JIAHHBIX.
Pematp 3ajayd  Ha  HAXOXKICHHE  BEPOSITHOCTEH
OOBEAMHEHHUS W TIEpeceYeHHs] COOBITHUH, B TOM YHCIE
HE3aBUCHUMBIX, C  HCIOJB30BAaHUEM  T'paPUUYECKUX
MpEACTaBICHUH U IepeBa CIy4YallHOTO OTbITA.

Pematp 3amaum Ha TepeyrcIeHUE KOMOMHAIUHN (ducia
MEPEeCTaHOBOK, YHWCJIAa COYETaHWi), Ha HaXOXKIECHUE
BEpPOSITHOCTEMN coObITUI c [IPUMEHEHUEM
KOMOMHATOPUKH, B TOM 4YHCI€ C UCIOJIb30BAaHUEM
TpeyronbHuKa [lackans

DJIeMeHThbI
KOMOMHATOPHKH
(44)

Komb6unaropnoe mpaBuio yMmMHOXeHus. I[lepecTaHOBKH.
@akropuan. CoueTaHuss U 4YUCIO codyeTaHUH. *TpeyrosbHUK
[MTackans.™ [IpakTrnueckas pabota «Bpruucnenune
BEPOSITHOCTEH C MCIOJIB30BAHUEM KOMOMHATOPHBIX (DYHKIIMHA
AJIEKTPOHHBIX TaOIHID).

OcBauBaTh Ha  0a30BOM  ypOBHe  TOHATHA:
KOMOMHATOPHOE TPABHIO YMHOXEHHS, YHOPSIOYEHHAs
mapa, Tpoilka OOBEKTOB, I€peCTaHOBKA, (hakTopuasn
YHUClla, COYETAHHWE, YHUCIO COYETAHUM, *TPEeyroJbHUK
[Nackans.>

Pemiare nmpocreiimide 3agayd  Ha  [IEPEUUCIICHUE
YHOPSAI0YEHHBIX nap, TPOEK, NEpEeYHCIICHHAE
MEPEeCTAaHOBOK M COYETAaHUN DBJIEMEHTOB pPa3IUYHBIX
MHOXECTB (TI0 00pa3siry).

Pemiare mpocreiimime 3aJayM Ha IPUMEHEHHUE YuUCIA
coueTaHMi B anredpe (CoKpaméHHoe yMHOKEHHUE, OMHOM
HeroToHa) (¢ HanmpaBAIOLIEN TOMOILBIO).

Pematb, mnpuMeHsissi KOMOMHATOpHMKY, 3aJadyd Ha
BBIYHCIICHHE BEPOSITHOCTEM, B TOM YHCIJIE C MOMOIIBIO
ANEKTPOHHBIX TAOMUI] B XOJl€ MPAKTHUYECKOW paboThl (C
BHU3YaJIbHOM OTOPOi).




I'eomerpuueckasn
BEpPOSITHOCTH

CRY

*T'eomeTpuueckas BeposaTHOCTh. CirydaliHBIN BBIOOP TOUYKH U3
(GuUrypbl Ha MIIOCKOCTH, U3 OTPE3Ka, U3 AYTH OKPYKHOCTH.*

*OcBauBaTh MOHSATHE TEOMETPUUECKOM BEPOSTHOCTH.
YuacTBoBaTh B 00CY:KI€HHHM pelleHMs] 3aa4yM Ha
HaXO0XJIEHUE BEPOSITHOCTEH B OIBITaX, IPEICTaBUMBIX
KaK BbIOOp TOUEK M3 MHOIOYTOJIbHUKA, Kpyra, OoTpe3Ka
WM IyTU OKPY>KHOCTH, YUCIIOBOT'O MPOMEXKYTKa™

HcnbiTanns
bepnyim
(6 9)

Ucnbitanne. Ycnex u Heynawa. Cepust ucObITaHUR 110
nepBoro ycnexa. HMcnbitanus bepnymm.  BepostHocTH
coOpiTuii B cepum wucnbiTanuii bepuymmm. Ilpaktudeckas
paborta «McnbiTanus bepHymmy.

OcBauBaTh Ha 0230BOM ypOBHe NMOHSATHS . UCIBITAHUE,
3JIEMEHTapHOe COOBITHE B UCIBITAHUHU (YCHIEX U Heyjaaya),
Cepusl HUCHbITAaHUI, HACTYIUIEHHE IIEpPBOrO ycrexa
(Heynaum), cepust ucnblTaHU bepHymu.

Pemats  mpocreiimme 3agaum Ha  HAXOXKIEHUE
BEPOSATHOCTEH COOBITHII B CEpUM UCHBITAHUI 10 EPBOTrO
ycrexa, B TOM YHCJIE ¢ MPUMEHEHHEM (DOPMYIIbI CYyMMBbI
rE€OMETPUYECKON NPOTrpeCCUM (C ONOPOM HA CIIPaBOYHYIO
nH(pOpMaIHIO).

Pemate mpocreiimme 3amaum HAa  HAXOXIACHUE
BEPOSITHOCTEN  BJIEMEHTApHBIX COOBITUH B  CEpUU
ucnelTaHuil bepHymiM, Ha HaX0XIEHHUE BEPOSITHOCTU
ONpPEeACIEHHOTO YHUCJIa YCIEXOB B CEPUU HCIBITAHUI
bepuymiu (¢ BU3yanbHOH 0mopoii).

H3yuars B X0/1€ NpaKTH4YeCKOi padoThl, B TOM YHCIE C
MIOMOIIBIO ITU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B
cepuu ucnbITaHuil bepHymmn

Cayuaiinasi
BeJIMYHHA
(69

CnyyaliHass BeJIMYMHA W PACHpPEICICHUE BEPOSTHOCTEH.
MaremaTuyeckoe OXHJAHUE W JUCHEPCUs  CIlydalHOM
BenMuuHbL. [Ipumepsl MaTeMaTHuecKoro OXUIaHUS Kak
TEOPETHUUECKOTO CPEIHETO 3HAYCHUS BETUUHUHBI.

[lonatue o 3akoHe Oompmux  uyucen.  M3mepeHwue
BEPOATHOCTEN C IMOMOIIBIKD YacTOT. [IpuMeHeHue 3aKoHa
OOJIBIITNX YHCETT.

OcBouts Ha 0a30BOM YpOBHe MNOHSATHSA: ClIydailHas
BEJIMYMHA, 3HAYCHUE CIIy4ailHOM BEJIMYMHBI,
pacrpezeseHle BeposTHOCTEN.

HN3yuyars u o0cyxaaTb IpuUMEpbl JTUCKPETHBIX U
HEMpPEPBIBHBIX CIYYalHBIX BEIHUYUH (POCT, BEC YEIOBEKA,
YHUCJICHHOCTb HaCEJIeHHUS, Ipyrue W3MEHYHBBIC
BEJTMYMHBI, pacCMaTpUBaBIIMECS B Kypce CTaTHCTHUKH),
MOJENBbHBIX  CIIy4alHBIX  BEJIMYMH, CBSI3aHHBIX  CO
CIIy4aiilHBIMH OIbITaMH (OpocaHWe MOHETBHI, HTPalIbHOM
KOCTHU, CO CIIy4aiiHBIM BHIOOPOM H T. II.).




OcBauBath Ha  0a30BOM  ypOBHE¢  IOHATHA:
MaTeMaTU4YECKOEe OXKHJAHHE CIy4alHOM BEJIMYMHBI Kak

TEOpPETUYECKOE cpenHee 3HaYeHUE, TUCTICPCHS
CJIy4ailHOM BEJIMYUHBI KaK aHAJIOT JHUCIIEPCUU YUCIOBOTO
Habopa.

Pemath 3agauMm Ha BBIYMCIEHUE MAaTEMaTHYECKOIO
OKHMJAHHWS W  JUCIEPCHH JUCKPETHOM  CIIy4alHOU
BEJIMYMHBI 110 33JJaHHOMY PacIpeleNIeHUI0, B TOM 4HCIIe
3a/a4, CBSI3aHHBIX CO CTPaXxOBaHUEM U JIOTEpesMH (C
HaMpaBJIsIOIEH TOMOLIBIO).

3HAKOMHUTBCSI C MaTeMAaTUYECKUM OXHUJAHUEM U
JUCIIEpCUEN HEKOTOPBIX pacHpeAesiCeHUu, B TOM YHCIE
pacnpenesieHusl CIIy4ailHOM BEIMYMHBI «YUCIO YCIEXOB)»
B CEpUU UCIBITaHUN bepryiu.

N3yuyath 4acToTy COOBITUS B  MOBTOPSIOIINUXCS
CIIy4alHBIX OIbITaX KaK CIIy4allHyI0 BEJIMUHHY.
3HAKOMHUTBCSI C 3aKOHOM OoJibIIUX uyucen (B ¢opme
bepuynnau): npu OONBLIIOM YHCIE ONBITOB YacToTa
coObITHS 0JIM3Ka K €r0 BEPOSTHOCTH.

Pemate 3agaum Ha U3MEpEHHE BEPOSATHOCTEN C
MTOMOIIIBIO YacTOT (C HAMPABJISIFOIIEH TTOMOIITBIO).
OOcy:kmaTh  poilb  3aKoHa  OONBIIMX  YHCET B
000CHOBaHUHU 4aCTOTHOTO MeToz1a M3MEpEHUs
BEPOSITHOCTEM.

OO0cykaaTh 3aKOH OOJBIIMX YHUCEN Kak IPOsBICHUE
CTaTUCTUYECKON YCTOMYMBOCTU B U3MEHUUBBIX SIBJICHUSX,
poOJb 3aKOHA OOJBIIMX YHCEN B MPHUPOJAE U B KHU3HU
4eJI0BeKa.

O0o0menne,
KOHTPOJIb
(10 v)

[IpencraBnenne  panHbix.  OmnucaTelbHas
BepositHOCTB CIIy4aifHOTO COOBITHS.
KoMOuHaTtopuku. CiydyallHbIe BEJTMYUHBI U paCIpeIeNICHHUS.

CTATHUCTHKA.
DJIEMEHTEI

IloBTOpPSITH M3YYEHHOE U BBICTPAMBATH CHCTEMY
3HAHHH.

PemaTtp 3a1aumn Ha MpeCTaBICHUE U ONMCAHUE JIAHHBIX.
Pematr 3amaum  Ha  HaxXOXACHHUE  BEPOATHOCTEH
COOBITUH, B TOM YHKCJIE B OMNBITaX C PAaBHOBO3MOXKHBIMU




3J€MEHTapHBIMU COOBITHSIMH, BEpPOSITHOCTEH
OOBEIMHEHU W TIepeceYeHus COOBITHIA, BBIYUCIATH
BEPOSITHOCTM B  OMNbBITaX C CEPUAMH  CIy4yalHBIX
HUCIIBITAaHHUI

[Ipu pazpabotke pabouell mporpaMMbl B TEMAaTUYECKOM IUJITAHUPOBAHUM JIOJKHBI OBITh YYTEHBI BO3MOXKHOCTHU
UCTIOJTb30BaHUS AJICKTPOHHBIX (MU(PPOBHIX) 00Pa30BATEIHHBIX PECYPCOB, SIBISIONMIMXCSA YICOHO-METOANYECKUMU MaTepruaIaMu
(MyJIbTUMEIUITHBIE TIPOTPAMMBI, DJIEKTPOHHBIE YYEOHUKM U 3aJlaYHUKH, DJJIEKTPOHHBIE OHOIMOTEKU, BUPTYyaJbHbIE
1abopaTopuu, UTPOBBIEC MPOTPAMMBI, KOJUIEKIIUK HU(PPOBBIX 00pa30BATEIbHBIX PECYPCOB), UCIOIL3YEMBIMU JJISI OOyUYEHUS U
BOCIIUTAHUSI PA3IMYHBIX TPYII TOJb30BaTeNCH, MPEICTABICHHBIMU B 3JIEKTPOHHOM (IM(DPOBOM) BHIIE W PEATU3YIOMIUMHU
nuaaktudeckue Bo3amMoxkHocTH KT, conepikanue KOTOPBIX COOTBETCTBYET 3aKOHOJIATEILCTBY 00 00pa30BaHUU.
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