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[TOACHUTEJIBHA A 3AIIMCKA

AgnanTupoBaHHas paboyasi IporpaMma IO MaTeMaThke [Jisi OOy4arollUXcsl C
3a/IepKKOM Ticuxuyeckoro pa3putusi (nanee — 3[IP) Ha ypoBHE OCHOBHOIO OOIIETO
oOpa3oBaHHMs  MOATOTOBIeHa Ha  ocHoBe  (Dedepa’dbHOrO  TOCYIapCTBEHHOTO
o0pa3oBaTeIbHOTO  CTaHAapTa  OCHOBHOTO  oOmiero  obOpaszoBammst  (IIpmkas
Munnpocsenienus Poccun ot 31.05.2021 . Ne 287) (manee — ®I'OC 0OO0O0),
®denepalbHON  aTanTUPOBAHHON 00pa30BaTENbHON MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus AJi OOYJArOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSAMU 3710poBbs (IIpuka3
Mumnrnpocsenienusi Poccun ot 24 nHosa0ps 2022 . Ne 1025), denepanbHoit paboueit
IpOrpaMMbl OCHOBHOTO 0011Iero oOpa3oBaHus MO ydyeOHOMY mpeametry «Marematukay,
@denepandbHOM MpPOTpaMMbl BOCHUTAHUS, C YYETOM PACHPEACICHHBIX M0 KiaccaM
MPOBEPSAEMBIX TpPeOOBaHMI K pe3ylbTaTaM ocBoeHus DenepaibHOM aganTHUPOBAHHOM
o0Opa30BaTeIbHOM MpPOrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHMs Uisl 00y4yaroUIUXCs ¢
3aJIepKKON TICUXUUECKOTo pa3BuTHs. B paboueit nmporpaMmme y4TeHBI UACH U TOTOKCHUS
Konnenimu pa3Butus MatemaTruaeckoro oopazoBanus B Poccuiickoit denepanuu.

OO0mas xapakTepucTuKa y4eOHOro npeamera «MareMaTuka

VY4eOHbIil npeaMer «MareMaTtuka» BXOJUT B IPEeIMETHYI0 00nacTh «MareMaTuka
u uHpopmartuka». OH CHOCOOCTBYET pa3BUTHUIO BBIUMCIUTEIBHOW KYIBTYpPHl H
JIOTUYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BAaThCS AJITOPUTMAMU, & TAKKE
MPUOOPETEHUIO MPAKTUYECKUX HAaBBIKOB, HEOOXOIMMBIX B TOBCEAHEBHON KHU3HU
oOyuaronuxcst ¢ 3IIP. YueOHbIl mpeaMeT pa3BUBAET MBILIJIEHUE, MPOCTPAHCTBEHHOE
BOOOpaxeHue, (PyHKIMOHAIBbHYIO I'PAMOTHOCTh, YMEHHSI BOCHPHUHUMATh U KPUTUYECKH
aHAJIM3UPOBATh UH(POPMALUIO, TPEICTABICHHYIO B Pa3IMYHBIX (hOpMaXx.

OOyueHne maremaruke Na€T BO3MOXKHOCTh pa3BuBaTh y oOywaromuxcs c 3[1P
TOYHYIO, palMOHAIbHYI0O MU UWH(MOPMATHBHYIO peYb, YMEHHUE OTOMparb Haubomee
MOJIXOJSIINE SI3bIKOBbIE, CHUMBOJHMYECKHE, TpauuecKue CpeacTBa Ui BBIPAKECHUS
CYXJIEHUH U HAISHOTO UX MPEICTaBICHHUS.

HeoOXoqumbpIM KOMIOHEHTOM OOWIEH KyJabTypbl B COBPEMEHHOM TOJKOBAHUU
ABJISIETCS 0011lee 3HAKOMCTBO C METOJaMU MO3HAHUs JIeUCTBUTENBHOCTH, MIPEICTABICHHE
0 IpeaMeTe W METOAAX MAaTEeMaTHKH, UX OTIMYMI OT METONOB JIPYTHMX €CTECTBEHHBIX U
IYMaHUTapHbIX HayK, OO0 OCOOCHHOCTSX MPUMEHEHMs] MaTeMaTUKU JUIsl PEIICHUs
Hay4YHBIX U NPUKIAJHBIX 3a7a4. Takum o0pa3oM, MaTeMaTH4YeCKoe 00pa30BaHHE BHOCHUT
CBOH BKJIaJ B (hOpMUpPOBAHUE OOLIEH KYIBTYphl YEJIOBEKA.

W3ydyeHne wmareMaTukud TakkKe CHOCOOCTBYET OSCTETUYECKOMY BOCIHUTAHUIO
YyelloBeKa, IMOHMMAHUIO KpacoThl M M3AIIECTBA MAaTeMaTUYECKUX PacCyXIACHH,
BOCIIPUSATHIO TEOMETPUUYECKHUX (DOPM, YCBOCHHUIO UJIEU CUMMETPUHU.

[Iporpamma oTpaxkaer coaep:kanue oOydeHus npeamery «MaTeMaTtruka» ¢ yueTom
0co0bIX 0Opa3zoBaTenbHbIX NMOTpeOHOCTEeM oOyuwatomuxcsi ¢ 3IIP. OBnanenue ydueOHbIM
npeamMeToM «MaremaTnka» MPeACTABISIET ONPEAEICHHYIO CIOKHOCTD JUIS YYalIuXcs C
3I1P. ¥V oOyuaroruxcst ¢ 3[IP Hanbonee BbIpa)KeHbI OTCTaBaHUS B PA3BUTHH CIOBECHO-
JOTUYECKUX (POPM MBIIUICHUS, TO3TOMY aOCTPAaKTHBIE M OTBJICYCHHBIE KAaTErOPHUH UM
TPYAHOAOCTYIHBI. B TOXe Bpemsi MmpHu crenuanibHOM OOY4YeHHH OO0YyYaroliuecss MOTyT



BBIIIOJIHATH 3a/1aHHSl 110 AIrOpuTMy. OHH BOCIIPUMMYHMBBI K ITOMOILN, MOTYT BBIIIOJHHUTH
IEPEHOC Ha aHAJIOTUYHOE 33JaHhE YCBOEHHOTO criocoba pemieHnus. CHUKEHUE pa3BUTHUS
MBICIIATEIIBHBIX ONEpallii M 3aMEUICHHOE CTAHOBJICHHE JIOTMYECKUX JEHCTBUU
OPUBOIAT K HEJOCTaTOYHON OCMBICIEHHOCTH COBEPIIAEMBIX Y4Y€OHBIX JEHCTBUH. Y
oOyyarolmuxcsl 3aTpPyAHEHbl CYETHbIE BBIUMCICHUS, TIPOU3BOAMMBIE B yme. B
INVCBMEHHBIX BBIYMCIICHUSX OHU MOTYT IPONYCKaTh OJMH W3 MPOMEXKYTOYHBIX IIArOB.
[Ipu paboTe C YKUCIOBBIMU BBIPAKEHUSMH, BBIUUCICHUEM HX 3HAUYEHHUS MOTYT HE
YAEpKUBATh NPABWIbHBIA MOPAAOK nedcTtBuil. Ilpu ympomenun, npeoOpazoBaHUU
BhIpakeHMI ydamumecs ¢ 3P He MOryr caMOCTOSTENbHO HPHUHATH PEIICHUE O
ITOCIEA0OBATEILHOCTH BBIIIOJIHEHUS JEUCTBUH. KOHKPETHOCTH MBIIUICHHUS OCIJIOKHSET
YCBOCHHMSI HAaBBIKA pPEUICHUs YPAaBHEHHMM, HEPABEHCTB, CUCTEMBbI ypaBHEHHW. UM
MaJIOIOCTYITHO COBEPILIEHHE OOPATHUMBIX ONEpPaLIU.

Hu3kuii ypoBeHb pa3BUTHS JOTUYECKUX ONEpalUid, HEAOCTAaTOYHAs 0000IIEHHOCTh
MBILUICHUS ~ 3aTPYyAHAIOT  H3ydeHHE TeMbl «DyHKUMW»: TIpU  ONpEHEICHUU
(YHKIMOHAIBHOW 3aBUCUMOCTH, NPU ONHCAHMM TpadUUyecKOW CHUTyallud, UCIOJb3Ys
reoMeTpUUYecKuid, anreOpanueckuid, (yHKIMOHANbHBIN s3bIkM. Hepenko ydamuecss He
BUJIAT Pa3HUILIBI MEKY 00JIACThIO ONpeAeaeHUsT PYHKIIMU U 00JaCTbiO 3HAUCHUH.

Pemenne 3amauy compsikeHO € TPYAHOCTAMU OQOpPMIIEHHS KpaTKOM 3aIlucH,
NPOBEJCHUS aHajIu3a YCJIOBUS 3aJaud, BBIJEJIEHHUS cyllecTBeHHOro. OOydarommuecs c
3[IP 3arpynHstoTca cAenaTh YMO3aKIOYEHHE OT OOLIEro K YacTHOMY, HEPEIKO
BBIOMPAIOT ~ HEPALMOHANBHBIE  CHOCOOBI  pELIEHUs, HWHOIAa  OrPaHUYMBAIOTCS
MaHUNYJALUSAMH C YACIIAMH.

[Ipu n3yueHun reoMeTpuueckoro marepuana odyqaromuecs ¢ 3I1P crankupatorcs
C TPYZHOCTBIO JENaTh JOTUYECKUE BBIBOJbI, CTPOUTH IOCIEI0BATEIBHBIE PACCYKICHUS.
HenpouHble 3HaHMSI OCHOBHBIX TEOPEM TI'€OMETPUU MPHUBOAMUT K OIMIMOKAM B PEIICHHUH
reoMeTpuyeckux 3aaad. OOywyaromuecs MOTyT NOAMEHUTH (OpMyIy, HENpaBUIIBLHO
NpUMEHUTH TeopeMy. K cepbe3HbpIM ommmOKaM B pelieHnH 3a7a4 NPUBOAIT HEAOCTATOYHO
pa3BUTBIE IPOCTPAHCTBEHHBIE MPEACTAaBICHUA. VM CII0)KHO BBIIOJIHUTE YEPTEXK K
YCJIOBUIO, B TUCBbMEHHBIX pab0TaX OHU HE MOTYT MIPUBECTH OOBICHEHUE K YEPTEXKY.

ToyHOCTH 3alIOMHHAHUSA U BOCIIPOW3BENEHUSI YYEOHOro MaTepuana CHHXKEHBI IO
npuyuHe caabOCTM MHECTHYECKOW JIeATENbHOCTH, CYKEHUs Oo0beMa MaMsTH.
Oo6yuatomumest ¢ 3IIP Tpebyercst Oombiie BpeMEHHM Ha 3aKpelieHHe Marepuaa,
aKTyaJau3auus 3HaHWU 110 OIIOPE IPU BOCIIPOU3BEACHUH.

Jlns mpeoponeHust TpyJHOCTEW B M3ydyeHUHM ydyeOHoro mpeamera «MareMaTukay
HeoOxoaMMa afanTaius o0beMa M Xapakrepa yueOHOro marepuaina K Mo3HaBaTeIbHbIM
BO3MOXKHOCTsIM  yuanquxcst ¢ 3I[IP. Cnexgyer ydeOHbI MaTepuall NPENOJHOCUTH
HEOOJIBIIMMU MOPIUSAMH, YCIOXKHSS €ro MOCTEINEHHO, U3bICKMBATh CIIOCOOBI aJanTallu
TPYAHBIX 3aJaHUM, HEKOTOPbIE TEMBI JaBaTh KAaK O3HAKOMUTEIBHBIE; HCKIIIOYATh
OTHAEJIbHBIE TPYIHBIE JOKA3aTEIbCTBA; TEOPETUUYECKUH MaTepual pPEeKOMEHIYETCS
U3y4aTh B MPOLECCE MPAKTUYECKOW NEATEIBHOCTH IO peuieHuto 3anad. OpraHudeckoe
€IUHCTBO MPAKTUYECKOM W YMCTBEHHOM JEATEIBHOCTH YYalUXCs Ha YpOKax
MaTEMaTHUKH CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIIbHOMY YCBOEHHUIO Oa3HCHBIX
MaTeMaTUYECKUX 3HAHUU U YMEHUM.



Hean n 3axaun u3ydenusi yaedHoro npeamera «MareMaTuka

[TpuopureTHBIMH LIETSIMU O0yUEHHUSI MaTeMaTUKe B 5—9 kiaccax sSBISIOTCS:

* (QopmupoBaHHE LEHTPAIbHBIX MaTeMaTHUYECKUX MOHATUN (YKCIO, BEIMYMHA,
reoMeTpUYeCcKast durypa, nepemMeHHasl, BEPOATHOCTb, byHK1INA),
00eCneunBaroUX MPEEeMCTBEHHOCTh M MEPCHEKTHBHOCTh MaTEMaTHYECKOTO
oOpazoBanus odydaromuxcs ¢ 311P;

* noaseAeHue oOyuaromuxcsi ¢ 3[1P Ha gocTymHOM JUisi HUX YpOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKW U OKPYXKAIOIIEro MUpa, MOHMMaHUE MaTeMaTHKU Kak
4acTH O0IIeH KyJIbTyphl 4eJIOBEUECTBA;

" pa3BUTUE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX criocoOHOocTel oOyyatomtuxcs ¢ 3I1P,
MO3HABATEILHOM  AKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHUW, KPUTHUYHOCTH
MBIIICHUS, UHTEPECa K U3YYCHUIO MaTEMATHKU;

* popmupoBaHue (PYHKIMOHAIBHON MaTeMaTHYeCKOH TPaMOTHOCTH: yMEHUS
pacrmo3HaBaTh  MPOSIBICHUS  MareMaTHUeCKUX  TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAlMsIX U MPU U3YYCHUH IPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
dbopMynHpOBaTh WX Ha S3bIKE MAaTeMaTHKU M CO37aBaTb MaTeMaTHYECKUE MOJCIH,
IPUMEHATh OCBOCHHBIN MaTEeMaTW4YeCKUW ammapar g pPEHIeHUS TMPaKTUKO-
OPUEHTHPOBAHHBIX  3aJay, HWHTEPIPETUPOBaTb M OLICHUBATH IIOJyYECHHBIE
pe3yAbTaThl.

JlocTrxeHue 3TUX Lene 00ecreunBaeTCsl pelIeHUEM CIeAYIOUINX 3a/1a4:

» ¢opmupoBarh y oOydaronuxcs ¢ 3[IP HaBelkm y4yeOHO-IO3HABATEIBLHOM
NEeSTENIbHOCTH: IUIaHUPOBaHME paboOThl, MOWUCK PpALMUOHAIBHBIX MyTed ee
BBITNIOJIHEHUSI, OCYIIIECTBIICHUS CAMOKOHTPOJIS;

" crocoOCTBOBaTh HMHTEIUICKTYaJIbHOMY  Pa3BUTHIO, (OPMHPOBATh  Ka4yecTBa,
HEOOXOAMMBIE YENIOBEKY JUIS TOJHOIEHHOW XH3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MaTEMaTHYECKOW NEATEIbHOCTH: SCHOCTH U TOYHOCTH MBICIH,
WHTYUIIUH, TPOCTPAHCTBEHHBIX MPEACTABICHUHN, CIHOCOOHOCTH K MPEOAOTICHHIO
TPYAHOCTEN;

" (GopmupoBaTh KIFOUEBbIE KOMIIETEHIIMH yUYaIINXCsl B paMKax MPeIMETHOW 001acTu
«Maremarrka u HHGOpPMATHUKAY;

" pa3BUBATh MOHATUITHOE MBIIUICHUS oOyyatomuxcs ¢ 3I1P;

" OCYLIECTBJISATh KOPPEKIHUIO IMO3HABaTeNIbHBIX MporeccoB oOydarommxcs ¢ 3IIP,
HEOOXOAUMBIX JIJIsl OCBOEHUS IPOTPaMMHOTO MaTepuasa o yueOHOMY IpeaMeETy;

" [peaycMaTpuBaTh BO3MOXKHOCTb KOMIIEHCALlMKM 00pa3oBaTelbHBIX ACPHUIMTOB B
OCBOEHHUH MPEIIECTBYIOIIETO MPOrpaMMHOTO MaTepuana y oOyyatouuxcs ¢ 3[1P u
HEIOCTAaTKOB B UX MaTeMaTUYECKOM Pa3BUTHH;

* copMHUpOBaATh YCTONYMBBIA UHTEPEC YUAIIMXCS K TIPEAMETY;

" BBIABISTH M PA3BUBATh MATEMAaTHYECKUE M TBOPUECKHUE CITOCOOHOCTH.

OCHOBHBIE JIMHUM COJAEpKAaHMUS Kypca mareMaTuku B 5-9 knaccax: «Uucna m
BBIUUCIIEHUS», «AureOpa»  («AnreOpamdeckue  BBIPOKCHHS», «YpaBHEHHS U
HEPaBEHCTBaY), «DyHKIMM», «I'eomerpus» («['eomerpuueckue GUTYpBI H UX CBOWCTBAY,
«3mMepeHne TeoMEeTpUYECKUX BeIU4YUH»), «BeposTHOCTb M crarucTtukay. J[laHHble
JUHUU Pa3BUBAIOTCA MapaJlyIeNbHO, KaXK/as B COOTBETCTBHMU C COOCTBEHHOM JIOTHKOA,



OJIHAKO HE HE3aBUCHMO OJIHA OT JIPYyTrOM, a B TECHOM KOHTAaKTe U B3aumonaeuctesuu. Kpome
ATOTO, UX OOBEIUHSIET JIOTHUECKasi COCTABIAIONIAsA, TPAIUIIMOHHO MIPUCYIAs MaTeMaTHKe
M TPOHU3BIBAIONIAS BCE MAareMaTU4YECKHUE KypCbl W  COAEPIKATEIbHBIC JIMHUMU.
CdopmynupoBanHoe B DenepaqbHOM TOCYAAapPCTBEHHOM 00pa30BaTelbHOM CTaHIapTe
OCHOBHOTo 00111ero 00pa3oBaHusl TpPEOOBAaHHE «YyMETh OINEPUPOBATH MOHATUSMU:
ONpENICNICHUE, aKCuoMa, TEOPEMa, NOKa3aTeIbCTBO; YMEHUE PACIlO3HABAaTh UCTUHHBIEC U
JIO’KHBIE BBICKA3bIBAHUS, TPUBOJAUTH IPUMEPHI K KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS
1 OTPHUIIAaHUS BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaMm, a (JOpMUPOBAHHE JIOTHUESCKUX
YMEHHMI pacmpenensieTcss Mo BceM rojgaM OOydeHHs Ha YpOBHE OCHOBHOTO OOIIETO
o0Opa3zoBaHusI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3ylbTaram
ocBoeHusi MenepanbHOil pabodeil MporpaMMBbl, pacTpeACIEHHBIM 10 ToaM OOyYeHWS,
CTPYKTYPUPOBAHO TaKUM O0Opa3oM, 4YTOOBl KO BCEM OCHOBHBIM, MPUHIUNHATBHBIM
BolpocamM  oOydyaromuecss — oOpallajuch  HEOJHOKPATHO,  4YTOOBI  OBJIAJICHUE
MaT€MaTUYECKUMH TOHATUSIMU M HaBbIKAMU OCYIIECTBISUIOCH IOCIEIOBATENBHO U
MOCTYIAaTEIbHO, C COOJIOACHUEM TPUHIMIA TMPEEeMCTBEHHOCTH, a HOBBIE 3HaHMUS
BKJIFOUAJIUCh B OOIIYI0 CUCTEMY MareMaTUyecKuXx mpeacrabienuii ooydaromniuxcs ¢ 3I1P,
pactmpsst U yryonsisi e€, oOpasys MpOYHbIE MHOXKECTBEHHBbIC CBsi3M. OOmIHe 1ean
U3ydeHus: yueOHoro npeamera «Maremaruka» npeactaBieHsl B DegepaibHON paboueit
IporpaMMe OCHOBHOTO 00111ero 00pa30BaHusl.

Ocob0enHocTH 0TOOpa M aJaNTAMM Y4eOHOT0 MaTepUAaJIa 0 MATeMAaTHKe

OOyuenue yuyeOHOMYy mpenMery «MaremMaTuka» CTPOUTCS Ha  CO3JaHUU
ONTUMAaJbHBIX YCIOBUM Il YCBOCHUS IPOrpaMMHOI0 Marepuaina odyqatomumucs ¢ 311P.
bonbiioe BHHMMaHMWe yaenseTcs oTOOpy Y4YyeOHOro Marepuajia B COOTBETCTBUU C
MPUHIUIIOM JOCTYITHOCTH MPU COXPAHEHHH O0IIEro 6a30BOT0 YpOBHSI, KOTOPBIN JTOJKEH
M0 CONEpPX AaHUI0O U 00beMy ObITh aJanTHPOBAaHHBIM s oOywarouguxca c¢ 3IIP B
COOTBETCTBHM C UX OCOOBIMU 00pa3zoBaTelbHbIMH MOTpeOHOCTIMHU. CiemyeT o0JIeryuTh
OBJNaJicHUe Marepuaiiom oOyuatommmucs ¢ 3[IP mocpeacTBoM ero jaeTaabHOTO
OOBSICHEHHUS C CUCTEMATHUYE€CKUM MOBTOPOM, MHOTOKPATHOM TPEHUPOBKH B MPUMEHEHUU
3HAHW, UCTIONB3Ys MPUEMBI aKTyaJu3aluK (BU3yajbHas ONopa, NaMsTKa).

AnantupoBaHHas nporpaMma  IpeaycMarpuBaeT BHECEHUE  HEKOTOPBIX
M3MEHEHUI: yMEHbIIeHHE 00beMa TEOPETUUECKUX CBEICHUN, BBIHECEHUE OTACIBHBIX TEM
WM LIEJIBIX Pa3/IesIOB B MaTepHalibl 1151 0030pHOT0, 03HAKOMUTEIBHOTO U3YUCHHUS.

N3meHenus: mporpammsbl B 5-9 kiaccax

MaremaTuka B S u 6 Kiaccax

B 03HAKOMUTENBHOM ITAHE PEKOMEHAYETCS HW3y4yaTb CIEAYIOLIUE TEMBI:
«Pumckass nHymepauus», «PaBublie ¢urype», «ununap, konyc, mapy», «Kyo»,
«IIpssmoyroneHblli mapaienenuneny, «llepemernienue no KOOPAWHATHOM MPSIMON»,
«Mopaynp uncna», «HuciaoBble NpOMeXyTKHW»; «MacmTad» (M3ydaercs B Kypce
«I"eorpadusy); «M3o00paxkeHre TeoMeTpUuecKux (UTyp Ha HEJIMHOBAaHHOM Oymare c
UCIIOJIb30BAaHUEM  LUPKYJs, JIMHEWKW, YrOJIbHUKA, TpaHCHOpTHpa»,  «/lauHa
oKkpyxHocTH», «lIlmomane kpyra», «llapamnensHele npsmbie», «llepneHauKyaspHbIE
npsMbley», «OceBas M ULEHTpajbHas CUMMETpUW» (M3ydaeTcs B Kypce I'€OMETpUN);



«beckoHeuHble TMEpPUOAUYECKHE JecATUUHble ApoOu. JlecatnyHoe mnpuOIMKEHHE
0OBIKHOBEHHOM Ipo0u» (M3ydaeTcs B Kypce anreOpsl).

Crnenyer yMEHBIIWTHh KOJIMYECTBO YacOB Ha clienyromue Tembl: «Pemenue
Joruyeckun 3amau», «JlimHa orpeska», «llkane», «PacnpenenuTenbHblil 3aKOH
YMHOXEHHUS», «3alucCh MPOU3BENICHUS ¢ OYKBEHHBIMH MHOXHTEIsIMU», «llocTpoeHue
KOHpUTypanuii M3 YacTed MNpsMOi, OKPY>KHOCTM Ha HEJIMHOBAHHOM M KJIE€TYaTOMN
oymare», «J/lemutenu u kpartnele. I[lpusnaku nenumoctu», «HaubGompimuii oOmui
JENUTENIb W HauMEHblIee oOliee KpatHoe. [[enMMocTb CyMMbl M IPOU3BEICHUSY.
«IIpuBenenne npodH K HOBOMY 3HaMeEHaTeno», «HaxoxaeHne 4yacTu 1Eeaoro u Lesaoro
no ero yactm». «OKpyTieHHe NeCATUYHBIX Ipoodeil». «Pemenue 3agau nepebopom Beex
BO3MOXKHBIX BapHaHTOBY». «CocTaBieHue OyKBEHHBIX BBIPAKCHUN IO YCIOBHIO 3a/1a4m.
BricBoOoauBIIMECS Yachl MOKHO HCIOJIB30BaTh Ha MOBTOpeHHE (B Hadajae M KOHIIE
y4eOHOro rojia), Ha U3y4yeHrue HaumbOoJee TPYIHBIX M 3HAUMMBIX TeM: B V Kjacce — Ha
pellleHue YpaBHEHUMH, MpPHUBEACHHUE JpOOM K HOBOMY 3HAMEHATENI0, YMHOXXEHUE U
JeJIeHue JecATUYHBIX JapoOel, u3MepeHue yriaos; B VI kmacce — pelictBus c
IIOJIOKUTENIBHBIMU U OTPULIATENIbHBIMU YUCJIIAMHU, DEIICHUE YPaBHEHUH, CIIOKCHUE U
BBIUUTAHUE YHUCEJI, COAECPKAIIUX LETYI0 U JPOOHYI0 4acTh, HA YMHOXXEHHUE U JIEJICHHE
OOBIKHOBEHHBIX IpOOEil.

Aaredpa

B 03HaKOMUTEIBPHOM IUIAHE PEKOMEHAYETCSA H3ydaTh CIECAYIOIIUE TEMBI:
«ppaunonansaeie yucna. JledcrBurenbHble uucna», «CpaBHEHHE IEHCTBUTENBHBIX
yucen, apuMEeTHYECKUe NICUCTBUS C JCUCTBUTENIBbHBIMH uuciamuy, «Haxoxnenue
NpUOJIMKEHHBIX 3HAYEHHM KBagpaTHOro kopHs», «Teopema Buera», «Pemenus
YPaBHEHHUI TPEThEN M YETBEPTOM CTENEHEN PA3NOKEHUEM HAa MHOXKHUTEIM», «DyHKIUA y
=VX U ee rpapuk», «IlorpenHocTs 1 TOUHOCTh NPUOIHKEHUS», «YeTHbIE U HEUETHbIE
Gynkuumy», «Dynxmus y=x"», «DyHKIEA y= ax’, ee rpaguk u cBoicTBa. ['paduku
dyHkmit y= ax’ + n n y=a(x-m)’, «YpaBHEHHE C ABYMS EPEMEHHBIMU U €r0 TpaduK,
«I'papmyeckuid cnoco0® peleHus CUCTEMBbl YypaBHEHUi», «M300paxeHue YIeHOB
apu(pMETHYECKO M TEOMETPUUYECKOM TMpOTpeccuid TOYKaMH Ha KOOPIAWHATHOM
MJI0CKOCTU. JIMHEWHBIN U SKCIOHEHIUANIbHBINA POCT. CII0KHBIE MPOLIEHTHD».

Cnengyer yMEHBIIMTh KOJMYECTBO 4YacoB Ha H3ydeHHe TeM: «DopmyssDy,
«JloKa3arenbCTBO TOXKIAECTB», «JIMHEHWHOE YypaBHEHHE C JBYMS HEU3BECTHBIMW,
«I'paduk nMHEWHOTO ypaBHEHHS C ABYMs TepeMeHHbIMH», «['paduueckoe pemieHue
JUHEWHBIX YPaBHEHUN M CUCTEM JIMHEHHBIX ypaBHEHUI», «CBONCTBa KBaJpaTUYHOM
GyHKIUNY.

BricBoOOIMBIIMECST  Yachl  PEKOMEHAYETCS  HMCIOJIb30BaTh:  JJIsl  JIydllen
popaboTKu HamboJiee BaXKHBIX TeM Kypca: «Peiienue ypaBHeHui», «Pemienue cuctem
ypaBHeHu», «CoBMecTHble JedcTBUS ¢ JpoOsamu», «lIpuMeHeHue CBOMCTB
apu(pMETUYECKOTO  KBaJpaTHOTO KOPHs»; Ha TIOBTOPEHHE, pEIIeHHe  3ajad,
npeoOpa3oBaHUEe BHIPAXKEHUI, a TAK)KE Ha 3aKPEIICHUE U3YYEHHOTO MaTepHalia.

I'eomerpusn

Crnenyer OCHOBHOE BHUMAaHUE YJEIUTh NPAKTUYECKON HANpPaBICHHOCTH Kypca,
UCKJTIOYMB M YIPOCTHB HAHOOJIee CIIOKHBIN NIl BOCIIPHUATHS TEOPETUUECKUI MaTepHall.
Ha ypokax reomerpuu HEOOXOJMMO MaKCHMAaJIbHO MCIIOJIB30BATh HATJSAHBIE CPEICTBA
oOyueHus, OONbllIe MPOBOAUTH MPAKTUUYECKHX PAOOT C y4allMMHCS, peliaTh 3aJayu.



Crtpouth pelieHue 3agad Mpu MOCTOSHHOM OOpallleHWH K HATJSIIHOCTH — PUCYHKaM U
YepTeKaM.

O3HakOMHUTENBHO JaThb TeMbl: «TeopeMbl W JOKa3aTeNbCTBO. AKCHOMBDY,
«JlokazarenbCcTBO ~ OT  MPOTUBHOro»,  «CylmecTBOBaHWE W €IUHCTBEHHOCTH
NEepPHNEHIUKYJsApa K OpsaMoi», «Meron reoMeTpuyeckux Mect», «MeToll yIBOCHUS
Meauanb», «Teopema Paneca U Teopema O MPOMOPUUOHAIBHBIX OTpe3kax», «LleHTp
Macc TpeyroyibHUKa», «V3MeHeHHe TPUrOHOMETPUYECKUX (PYHKIUMN MPU BO3PACTAHUU
yria», «@opMyssl U1 pailyCOB BIMCAHHBIX U ONMCAHHBIX OKPYKHOCTEM MPABUIIBHBIX
MHOTOYTOJIbHUKOBY, «YpaBHEHHUE TpsMOi», «JlBuxenuey», «CBOMCTBAa JABUKEHUS,
«Teopema 0 mnpow3sBeIEHHH OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEACHUU OTPE3KOB
CEKYILUX, TEOpEMa O KBaJpaTe KacaTeIbHON.

Cnenyer yMEHBIIMTh KOJMYECTBO YacOB Ha H3ydeHHE TeM: «CHMMETpHUYHBIE
¢urypel. OCHOBHbIE CBOHCTBa OCEBON cuMMeTpun», «lleHTpanpHas CUMMETPHUS»,
«Ilapannenbubii  mepenoc», «lloBopot», «IIpeobpazoBanue mnomodbus. Ilogobue
COOTBETCTBEHHBIX 3JJIEMEHTOB», «OCHOBHBIE 3aJayd Ha IIOCTPOECHHE C IIOMOUIBIO
UUPKYJIsl. W JIMHEHWKW», «JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTH», «Peuienue
TPEYroJbHUKOBY, «Ilogobue puryp».

BricBoOOAMBILIMECS YaChl HCTIONB30BAaTh HAa PELLIEHUE 33/1a4 U [IOBTOPEHUE.

BeposiTHOCTH M CTATHCTHKA

B cBs3u ¢ TeMm, 4YTO MAaHHBIM Kypc BBI3bIBACT HAMOOJIBIINE CIIOXKHOCTH ISt
oOyuatomuxcst ¢ 3IIP, cBsi3aHHbIE CO CHUXKEHHBIM YPOBHEM pa3BUTHUSL CIIOBECHO-
JIOTUYECKOTO MBIIUIEHUSI, €r0 HM3y4YEeHHE JOJDKHO CTPOUTHhCS Ha 0a30BOM YpPOBHE M
JOCTYIIHOM JUIsl YYeHUKOB MaTepuasne. OCHOBHOE BHUMAaHUE CIEIYET YACIUTh pa3ieiiaM,
CBSI3aHHBIMM C TIOBTOPEHUEM IIPOMJEHHOIO MaTepuana, YBEIWYUTh KOJIMYECTBO
YOPKHEHUH U 3a1aHU, CBSI3aHHBIX C MPAKTUYECKON AESTEIbHOCThIO 00yUYarOIINXCS.

Heobxoaumo nepecMoTpeTh CoIepKaHUuEe TEOPETUUECKOTO MaTepHualia U XapakTep
€ro U3JIOKEHHUs: TEOPETUYECKUN MaTepHUall IIPENOJHOCUTD B MPOLIECCE PELICHU 3a1ad U
BBITIOJTHEHUsI 3a/IaHUN HarJIHO-TIPAKTUYECKOrO XapakTepa,; He TpeOoBaTh BBIBOAA U
3alIOMUHAaHUS CJIOKHBIX (DOPMYII, pellleHus] HECTaHIapPTHBIX, TPYAOEMKUX 3agaHuil. Psn
TEM CJIelyeT U3y4aTh B O3HAKOMUTEIBLHOM ILIaHE.

denepanbHas nporpaMma MpeaocTaBiisieT aBTOpy pabodeil mporpaMMbl cBOOOAY B
pacnpezielieH MaTepuaia Mo 4eTBepTsM (Tpumectpam). Pacmpenenenue BpeMeHH Ha
M3y4eHHEe TeM B TEYeHHEe Y4YEeOHOro TrojJa CaMOCTOSITENIbHO  OMNpEeNeNseTcs
o0pa3oBaTenbHON OpraHU3alue U 3aBUCUT OT OCOOEHHOCTEH IpyNIbl 00yUYarOIIMXCS C
3I1P u ux ocoObIx 00pa3zoBaTEIbHBIX TOTPEOHOCTEM.

IIpumepHblie BUABI AesiTe1bHOCTH oOyuyarwmuxcs ¢ 3IIP, o0yciioBieHHbIe 0CO0OBIMH
o0pa3oBaTe/IbHBIMM NMOTPEOHOCTAMH M o0ecrevyrBalOIMe OCMBICJICHHOE OCBOCHHE
coJep:kaHuM 00pa3oBaHus MO npeaMery «MaremaTuka»

Conmepxxanue BHIOB JesTenbHOCTH oOywatomumxcs ¢ 3IIP ompenensercs ux
0COOBIMH 00pa3oBaTENbHBIMU TOTPEOHOCTSIMU. [IOMHMO WIMPOKO HCTHOIB3YEMBIX B
®AOIT OO0 ob6mux s Bcex 00ydaromUXCs BUAOB ACSITEIBHOCTH CJIENYEeT YCHINUTH
BU/IBI JICSITEIBHOCTH crenr(uYHble A JaHHOM KaTeropuu JeTei, obecreynBaroniue
OCMBICJICHHOE OCBOCHHUE COJIEPKAHHU 00pa30BaHUs 110 MPEAMETY: YCHUICHUE TPeAMETHO-



MPAKTUUECKON JESTENIbHOCTH C aKTHUBU3AllMEH CEHCOPHBIX CHCTEM; UepelOBaHUE BUIOB
JeSITeIbHOCTH, 3aJCHCTBYIOIIUX Pa3INYHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHHE MaTepHasia
C OINOpOl Ha aAITOPUTM; «IOLIATOBOCTH» B HM3YyYCHHHM MarepHaja; HCIIOIb30BaHUE
JOTMOJTHUTEIBHON BU3yaJbHON OMOPHI (CXEeMbI, MA0JIOHBI, OTIOPHBIE TAOJIUIIbl); PEYEeBOM
OTYEeT O Tpollecce W pe3ysbTare ACsITeIbHOCTH; BBINOJHEHHE CIEHUATBHBIX 3aJaHUMH,
00ECTIeYNBAIOIINX KOPPEKLHUIO PETYJSIIUUA y4eOHO-TI03HABATENFHOW ACSATEIbHOCTH U
KOHTPOJIb COOCTBEHHOT'O pe3yJbTaTa.
TemaTuueckas u TepMuHoJIornyeckas Jiekcuka cooretctByer @AOIT OOO.

Hna obOywarommxcss ¢ 3[IP cymiecTBeHHBIM SBISIOTCA TMPUEMBI paboOThl ¢
JEKCUYeCKUM MaTepuajloM Mo npeamery. I[IpoBoaurcs cnernuanbHas paboTa IO
BBEJICHUIO B AaKTUBHBIA CJIOBaph OOYYAIOIIHUXCS COOTBETCTBYIOUICH TEPMUHOJIOTHHU.
N3ydyaemble TEpMUHBI BBOJASTCS Ha TMOJHCEHCOPHON OCHOBE, 00si3aTeibHa BU3yallbHAs
MOJIJIEPKKA, alTOPUTMBI PabOTHI C OMPEEICHUEM, OTIOPHBIE CXEMBI IS aKTyalln3aluu
TEPMHUHOJIOTHH.

MecTo yqeﬁﬂoro npeamerTa «MarTemMaTHKa» B y‘l€6HOM IIaHE

B coorBerctBHM ¢ ®enmepanibHBIM TOCYIApCTBEHHBIM  00pa30BaTCIIBHBIM
CTaHAAPTOM OCHOBHOTO OOIIEro 00pa3oBaHus yueOHBIN peaMeT «MaTeMaTuKay BXOIUT
B IIPEIMETHYIO0 00sacTh «MaremaTtnka U MHQOpMATUKa» U ABISAETCS 00513aTEIBHBIM IS
uzydyeHus. B 5-9 knaccax ydeOHbI npeamer «MartemaTika» TPaguIllMOHHO U3ydaeTcs B
paMKax cleAyroluXx y4eOHbIX KypcoB: B 5-6 kiaccax — kypca «Maremaruka», B 7-9
KJIaccax — KypcoB «Anrebpay (BKItoUas JIEMEHThHI CTATUCTUKU U TEOPUH BEPOSITHOCTEN )
u «['eomerpus». Hacrosieit mporpaMMoii BBOAUTCS CaMOCTOSITENIbHBIA YU4EOHBIM KypC
«BeposaTHOCTb U CTATUCTUKAY.

OO0miee 4KMCIIO YacoB, PEKOMEHJOBAHHBIX MJI M3y4eHHs MaTeMaThku (0a30BbIH
YpOBEHb) Ha ypOBHE OCHOBHOTO oOmiero obpaszoBanms, — 952 gaca: B 5 kimacce — 170
gacoB (5 yacoB B Heelno), B 6 kiacce — 170 gacoB (5 yacoB B Heneno), B 7 kimacce — 204
gaca (6 gacoB B Hezenmo), B 8 kinacce — 204 gaca (6 gacoB B Heaeno), B 9 kinacce — 204
yaca (6 4acoB B HEJICIIIO).

IliianupyemMble pe3yJbTarbl 0CBOEHHsI YUeOHOro npeaMera «MareMaTruka» Ha
YPOBHE OCHOBHOI0 00111ero 00pa3oBaHus

N3ydyenne mMareMaTHKd Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAIMPABICHO
Ha JocTkeHune odydaronumucs ¢ 3[1P TuYHOCTHBIX, METaNpPEeIMETHBIX U MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJITATOB OCBOCHHS YIEOHOTO MTPEIMETA.

JIMYHOCTHBIE  pe3yJbTarbl  OCBOCHUS  NOPOrpaMMbl 10  MareMaTuKe
XapaKTePU3YIOTCS:

NaTPUOTHYECKOE BOCIIUTAHHE:

MPOSIBIICHUEM HHTEPECA K MPOILUIOMY M HACTOSIIEMY POCCHICKOW MaTreMaTHKH,
[IEHHOCTHBIM OTHOUIEHWEM K JOCTHUKECHHUSM POCCHUMCKHX MAaTEMATUKOB U POCCUKCKOM
MAaT€MaTUYECKOM IIKOJIbI, K MCIOJB30BAHUIO ITHUX JIOCTHKEHUM B JIPYTMX HAayKax W
MPUKIAAHBIX cepax;

rPakAaHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:



TOTOBHOCTBIO K BBITIOJTHEHHIO 00S3aHHOCTEH TpaXkIaHWHA U peaNu3aliy ero npas,
Npe/CTaBIEHUEM O MaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IMUYHBIX
CTPYKTYp, SIBICHUHN, IPOLEAYp T'PaxAaHCKOro oliecTBa (Hampumep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXKJIEHUIO S3THUYECKUX MpOOJeM, CBA3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHHM HayKd, OCO3HAHMEM Ba)XHOCTH MOPAIbHO-ITHYECKUX
PUHITUIIOB B ICSITEIBHOCTH YYEHOTO;

TPY10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4yacTHE€ B pEHICHHH MPaKTHUYEeCKUX  3ajad
MaTeMaTU4YEeCKOM  HAmNpaBICHHOCTH, OCO3HAHMEM  BaXKHOCTH  MaTeMaTHY€CKOTO
oOpa3oBaHHMA Ha TNPOTSHKEHUM BCEM OJKM3HM JJIA  YCIEIHOW MpodeccuoHaNbHON
ACSTEIbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHIWBUIYaTbHOM TPACKTOPUU OOpPa30BaHUSA W KUZHEHHBIX IUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

3CTeTHYECKOe BOCIINTAHNE:

CIOCOOHOCTBIO K  AMOLMOHAJIBHOMY U 3CTETHYECKOMY  BOCIPHITHIO
MaTeMaTU4YECKUX OOBEKTOB, 3a/]a4, pPEIICHUN, pacCyKIACHUH, YMEHHIO BUJAETbH
MaTeMaTU4YeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 MO3HAHHUSA:

OpUEHTAlMEW B  JACATENIBHOCTM Ha COBPEMEHHYI0 CHCTEMY  Hay4YHBIX
NPEICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS YEJIOBEKa, HPUPOABl U
oOmecTBa, TIOHHMMaHWEM MaTeMaTUYeCKOW HAayKM Kak cdepbl  dYeIoBEYeCKOU
JCSTEIbHOCTH, JTaloB €€ pa3BUTHUA WM 3HAYMMOCTH JUISI Pa3BUTHS [IUBUIIM3AIUH,
OBNIQZICHUEM SI3IKOM MaTeMaTHKW M MaTeMaTU4eCKOW KyJIbTypOil Kak CpeACTBOM
MO3HAHUS MHpa, OBJIAJCHHUEM MPOCTEHIIMMH  HABBIKAMH  HCCIIEIOBATEIBCKON
JESTEbHOCTH;

¢pusuyeckoe BocnuTaHue, (OPMHUPOBAHME KYJBTYPbl 3/[10POBb U
IMOLHMOHAJIBHOIO 0JIarONOJIy4Ymsi:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYeCKUEe 3HAHUSI B UHTEPECax CBOETo 3/10POBb,
BEJCHMS 30pOBOrO oOpas3a >KU3HU (310pOBOE MUTAaHUE, COANTaHCHPOBAHHBIN PEXUM
3aHATUN U OTJIbIXA, peryisapHas Gusnueckas akTUBHOCTb), C(HOPMUPOBAHHOCTHIO HABBIKA
peduiekcuy, MPU3HAHUEM CBOEro IpaBa Ha OMMOKY M Takoro >Ke€ IpaBa Jpyroro
YeJI0BEKa;

IKOJIOTMYecKOe BOCTIUTAHHE!

OpUEHTAIMEH Ha TMPUMEHEHHE MaTeMaTWYeCKUX 3HAHWMA IS pelIeHus 3a7ad B
00JTaCTH COXPAHHOCTH OKPYXKAIOIIeH Cpeibl, MIAaHUPOBAHUS MOCTYNKOB U OIEHKH WX
BO3MOXKHBIX TIOCJICICTBUN JJISI OKPYXAlOIIeW Cpeabl, OCO3HAaHHWEM TJI0OATBEHOTO
XapakTepa SKOJOTHIECKUX MPOOJIeM U MyTeH X PeIIeHus;

ajanTauus K M3MEHSIIOIUMCS YCJIOBUSM COLMAIBHOM M MPUPOIAHOIi cpebl:

TOTOBHOCTBIO K JCHCTBHSIM B YCIOBUSAX HEOIPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEM KOMIIETEHTHOCTH Yepe3 MPaKTUYECKyI0 NAEATEeIbHOCTb, B TOM YHCIE YMEHHUE
YUUTBCSA y JAPYTHX JOed, mpuoOpeTaTb B COBMECTHOM JAEATEIbHOCTH HOBBIE 3HAHMS,
HABbIKM M KOMIIETEHLIMU U3 OTbITA IPYTHX;

HEO0OXOIUMOCThIO B (JOPMUPOBAHUH HOBBIX 3HaHUI, B TOM 4uCie (POpMYyIHpOBaThH
U7eH, OHSITHS, TUIIOTE3bl 00 00BEKTax U SBJICHUIX, B TOM UHCJE paHee He U3BECTHBIX,



OCO3HaBaTh JNe(UIUTH COOCTBEHHBIX 3HAHMM M KOMIETEHTHOCTEH, IUIAHUPOBATH CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAllMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYallMIO KaK BbI30B, TPEOYIOINN KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMBbIE PEIICHUS
U JieficTBUsA, GOPMYIHPOBATh U OLIEHUBATh PUCKU U TIOCIEACTBUA, (POPMUPOBATH OIIBIT.

MeTanpeaMeTHble pe3yJbTaThl:

B pesynprare OcBOEHHs MporpamMmbl IO MaTe€MaTHKe Ha YpPOBHE OCHOBHOIO
oOmiero obpazoBanus y obyuatomierocs ¢ 3[IP O6ynyt chopmupoBanbl MeTanpeIMeTHbIE
pe3ynbTaThl, XapaKTEPU3YIOIIUECs OBJIAJEHUEM YHUBEPCAIbHBIMH [O3HABATEIbHBIMU
JICUCTBUSIMH, YHUBEPCAIbHBIMH KOMMYHHUKATUBHBIMH JIEUCTBUSMU W YHHBEPCAJIbHBIMU
PETYASATUBHBIMU JICHCTBHUSIMH.

OBiajeHHe YHUBEPCAJIbLHBIMU YUeOHBIMHU NMO3HABATEIbHBIMH 1€HCTBUSIMU:

yCTaHABIMBaTh  NPUYHHHO-CICJACTBEHHBIE  CBSI3M B XOJ€  YCBOCHHSA
MaTeMaTHYeCKOro MaTepuaa;

BBISBJIATH 1€(ULUT JaHHBIX, HEOOXOAMMBIX JUIsl pEIICHUs [TOCTABJICHHOM 3a/1auH;

C TOMOIIBIO YYHUTENs BBIOMpPATh CHOCOO pEHIeHHs MAaTeMaTU4YeCKOW 3a/ayu
(cpaBHUBATh BO3MOXKHbBIE BapUAHThI PEIICHNU);

OPUMEHATh M MpeoOpa3oBbIBaTh 3HAKM M CHUMBOJIBI B XOJAE pELICHUS
MaTeMaTHUYECKUX 3ajay;

yCTaHaBJIMBATh UCKOMOE U JIaHHOE NPU PEUICHUH MaTeMaTHUYECKON 3a]1auH;

NOHMMAaTh W WHTEPIPETUPOBATh HH(DOPMAIMIO PA3IUYHBIX BHAOB U GopM
MpEe/ICTaBICHHUS,

WLTIOCTPUPOBATH pelaeMble 3a7auu rpaduIecKuMU CXeMaMHu;

3¢ ()EeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.

MOHMMAaTh W WCIOJIh30BaTh MATEMAaTHYECKHE CPEACTBA HAINIATHOCTH (Tpadukw,
auarpaMmbl, TaOJMWIBI, CXEeMbl ® [1p.) I WUIIOCTpPAIlMH, WHTEPIPETAIHH,
apryMeHTaluu.

Osaanenue YHUBEpPCAJIbHBIMU Y4eOHBIMU KOMMYHHKATHUBHBIMHU
NEeHCTBUSAMM:

OpPraHM30BbIBaTh Y4YEOHOE COTPYAHMYECTBO U COBMECTHYIO JIE€ATEIBHOCTH C
YUHTEJIEM U CBEPCTHUKAMHU B MPOIIECCE PELLEHUs 3a/1a4;

B3aMMO/ICHCTBOBATh M HAXOJHUTh OOIHME CIIOCOOBI PaboThI; paboTaTh B TPYIIIE:
HAXOAUTh OOlIee pelieHre U pa3peraTb KOH(IUKTH HA OCHOBE COTJIACOBAaHUS MO3ULIUN
u yu€Ta WHTEpecoB; Caymarh MmapTHEpa; (OpMyIUpOBaTh, apryMEHTHPOBATh U
OTCTauBaTh CBOE MHECHUC;

MIPOTHO3UPOBATh BOSHUKHOBEHHE KOH(MIMKTOB MPU HATMYUH PA3HBIX TOUEK 3PEHUS
U pa3peniaTh KOH(DIUKTHI HA OCHOBE yuéTa MHTEPECOB U MO3UINI BCEX yUYACTHUKOB,;

apTyMEHTHPOBATh CBOIO MO3UIIMIO U KOOPAUHUPOBATH €€ C MO3UIUSIMHU MapTHEPOB
B COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHHS B COBMECTHON ACSITENLHOCTH;

BBIMIOJHATh CBOIO 4acTh palOOThl, JOCTUTaTh KAaueCTBEHHOTO pe3ylibTara Hu
KOOPJMHUPOBATh CBOU JACHCTBUS C qPYTUMHU WICHAMU KOMaHIbl;

OLIEHUBATh KaYECTBO CBOETO BKJIa/Aa B OOIIUI MPOIYKT.

OBiaieHHe YHMBEPCAJbHBIMU Y4eOHBIMHU PeryasiTHBHBIMU 1eICTBHSAMM:

CTaBUTh II€JIM, BbIOMpaTh M CO3/aBaTh aJTOPUTMbI MJsl pPEIICHUS Yy4eOHBIX
MaTeMaTUYECKHUX MPOOeM;



IJIAHUPOBATh U OCYILIECTBIATH JIESITEIbHOCTh, HANPABICHHYK) Ha PEIICHUE 33a1a4
HCCIIEIOBATEIIbCKOIO XapaKTepa.

dbopMynmupoBaTh W yAEpKHMBaTh Y4YEOHYHO 3ajady, COCTaBJIATh IUIaH U
MOCJICIOBATEILHOCTh JICHCTBUM;

OCYIIECTBIISITH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMBIE KOPPEKTHUBHI;

KOHTPOJIMPOBATH MIPOIIECC U PE3yIbTaT yUeOHOW MaTeMaTHUECKOU JIeITEIHbHOCTH;

aJICKBaTHO OLICHUBATh IMPABWIHBHOCTh WJIM ONIMOOYHOCTH BBIMOJHEHUS Y4eOHOM
3a/auu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHIS;

CIMYaTh CMOCO0 NEUCTBUS M €ro pe3ysibTaT C 3aJaHHbIM ATAJOHOM C IEJbIO
0OHapyKEeHHsI OTKIIOHEHUH U OTIMYHM OT 3TAJIOHA.

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TNPU PEIICHHH YIeOHOMN
3aJauu;

MOHUMATh MPUYUHBI, MO KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblid pe3yibTatr
NEATEeIbHOCTH, ONPEACNISATh TMO3WTUBHBIE WM3MCHEHHS U HalpaBlieHUs, TpeOyromme
JajabHenIe paboThl;

peryJImpoBaTh Coco0 BBIPAKESHUS IMOIIHH.

[IpenmMeTHBIE pE3yJbTaThl OCBOCHUS MPOTPAMMBI 10 MATEMATUKE ITPEICTABIICHBI 10
rogaM OOyYeHHsS B paMKax OTISIbHBIX Y4YeOHBIX KypcoB: B 5—6 Kiaccax — Kypca
«Marematuka», B 7-9 kiaccax — KypcoB «Anredpay, «l'eomerpus», «BeposarHocTh U
CTaTUCTHUKA.



AJJAIITUPOBAHHAA PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Hean n3yyenus yueOHOro Kypca

[TpuoputeTHBIMH LIETSIMU O0yUEHHUSI MaTeMaTUKe B 5—6 Kaccax sSBISIOTCS:

" MpoJobKeHHE (OPMHUPOBAHUS OCHOBHBIX MAaTEMaTHMYECKHX TMOHATUH (YHUCIIO,
BEJIMUMHA, TeOMeTpuyeckas Qurypa), o0eclneunBaOmMUX MPEEeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTeMaTHUECKOT0 00pa30BaHus O0yJarOIINXCS,;

" pa3BHUTHE UHTEIUICKTYaJIbHBIX U TBOPUECKUX criocoOHocTel olOyuaromuxcs ¢ 3I1P,
M03HABATEIBLHOM aKTUBHOCTHU, UCCIIEA0BATENBCKUX YMEHUHN, HHTEPECA K U3YUECHHIO
MaTEeMaTUKU;

* noxaseneHue oOydvaromuxcst ¢ 3[IP Ha gOCTynmHOM Ui HUX YpOBHE K OCO3HaHUIO
B3aMMOCBSI3M MaT€MaTUKH U OKPYXKAFOIIEr0 MUPA;

* (popmupoBaHHEe (PYHKIMOHAIBHON MaTeMaTH4YEeCKONM TI'PaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTeMaTHYeCKHe OOBEKThl B PEalbHBIX KU3HEHHBIX CUTYalUsX,
IIPUMEHATH OCBOCHHBIC YMEHUS JUIS PELICHUS TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4,
MHTEPHPETUPOBATh MOJIYYCHHBIE PE3yIbTaThl U OLICHUBATh WX HA COOTBETCTBUE
IIPAKTUYECKOW CUTYallUH.

OCHOBHBIE JIMHHM COJEpKaHUsA Kypca MareMaTuku B S5—6 Kiaccax —
apupMeTnyecKkas U reoMETpPUYEcKasi, KOTOPbhIE Pa3BUBAIOTCS IMapajlieIbHO, KaXkIas B
COOTBETCTBUM C COOCTBEHHOW JIOTMKOW, OJIHAKO, HE HE3aBHCHMO OJIHA OT JIPYroi, a B
TECHOM KOHTaKT€ W B3auMojAeUcTBUHU. Takxke B Kypce MNPOUCXOIUT 3HAKOMCTBO C
AJIeMEHTaMU aireOpbl U ONMHUCATENbHON CTaTUCTUKHU.

N3ydyenne apupMeTHUYecKoro marepuana HayMHAeTCsl CO CHCTEMaTU3aluu U
Pa3BUTHS 3HAHUM O HaTypaJbHBIX YHCIIAX, TOJYYEHHBIX B HadalabHOU mkosne. [Ipu atom
COBEpUICHCTBOBAHWE  BBIUMCIMTEIBHOM  TEXHMKM U (OpPMHpOBAHHME  HOBBIX
TEOPETUYECKUX 3HAHUU COYETAETCS C Pa3BUTHEM BBIUYMCIUTENBHOW KYJIBTYpBI, B
YaCTHOCTH C OOy4Y€HUEM MpOCTEUIINM MpUEMaM TMPUKUIKA M OLEHKU pe3ylIbTaToOB
BBIYMCIICHUN. M3ydeHne HaTypaJbHBIX YHCEN MPOAOHKAETCS B 6 KIacce 3HAKOMCTBOM C
HayaJbHBIMU MOHATUSAMH TEOPUH IETUMOCTH.

Jpyroil KpynHbIii OJOK B COAEp:KaHUM apU(PMETUYECKOW JMHHM — 3TO APOOH.
Hayano u3yueHus OOBIKHOBEHHBIX U JIECATUYHBIX JpoOed OTHECEHO K 5 Kiaccy. JTo
MEpBbI ATalm B OCBOCHHMM JApOOEH, KOrja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
UJesIMU, MOHATUSIMU TeMbl. [Ipu 3ToM paccMoTpeHrne OObIKHOBEHHBIX JpO0ei B MOJIHOM
00bEME TPENUIECTBYET M3YUYEHHUIO ACCATUYHBIX IpPOOEH, YTO LEIECO00pa3HO C TOUYKU
3pEHUS JOTUKH U3JI0KEHHS] YUCIOBOW JIMHUM, KOT/Ia TIpaBuia JEHCTBUN C NECATUYHBIMU
ApOOSIMH MOXHO OOOCHOBATH Y>K€ M3BECTHBIMU AJITOPUTMaMH BBITIOJHEHUS JEHCTBUIM €
OOBIKHOBEHHBIMU ~ JIpOOSIMH. 3HAKOMCTBO C JCCATUYHBIMU JPOOSIMH  PACHIUPUT
BO3MOXXHOCTH JJIi TMOHUMaHHs OOYYalOUUMUCS MPUKIATHOTO TMPUMEHEHUS HOBOMU
3alMCHU MPU U3YYEHUHU JIPYTUX MPEIMETOB U NPHU MPAKTHYECKOM HCIOJIb30BaHuU. K 6
KJIACCy OTHECEH BTOPOM 3Tall B M3y4yeHUU APOOEH, I/ie MPOUCXOIUT COBEPLICHCTBOBAHNE
HABBIKOB CpPaBHEHHUs U MpeoOpazoBaHusi ApoOel, OCBOEHUE HOBBIX BBHIYMCIUTENIBHBIX
QJITOPUTMOB, OTTAUMBAHME TEXHUKU BBIYUCIICHUMN, B TOM YHUCIIE 3HAYEHUH BBIPAKECHUH,
coJepKaluX U OObIKHOBEHHbBIE, U JIECATUYHBIE JPOOM, YCTAHOBJIEHUE CBSI3E€H MEXAY



HUMH, pPAacCMOTpeHue MpHUEMOB pelleHus 3agad Ha apobu. B nHauanme 6 kiacca
IIPOUCXOIUT 3HAKOMCTBO C IIOHSATHEM IIPOLICHTA.

Oco0OeHHOCTBIO U3YyUEHUS MOJOKUTENBHBIX U OTPULIATEIbHBIX YUCEI SIBISIETCA TO,
YTO OHM TAaKX€ MOIYT pacCMaTpUBATBCS B HECKOJIBKO 3TanoB. B 6 kiacce B Hawaie
n3ydeHus: Tembl «lloJIoKUTENbHBIE M OTpPULATENbHBIE YHUCIIA» BBIACIACTCS IOATEMA
«Illenple uucna», B paMKax KOTOPOM 3HAaKOMCTBO C OTPHULATEIBHBIMH YHUCIAMH H
JNEUCTBUSAMMU C TOJIOKUTEIBHBIMU U OTPUILIATEIBHBIMU YUCJIAMHU IIPOUCXOJNUT HA OCHOBE
COZIEPKATEIBHOIO MOJAX0Ja. OJTO IMO3BOJSET HA JOCTYIIHOM YPOBHE IO3HAKOMUTH
y4aluxcsi NPakTUYECKH CO BCEMM OCHOBHBIMU IOHATHSAMHU TEMBI, B TOM YHUCIE U C
MpaBWJIaMd 3HAKOB TIPU  BBINOJHEHUM apudMeTHUYecKuX JAeictBuil. M3ydenue
palMOHAIBHBIX YMCENI HA ’TOM HE 3aKOHUYMUTCS, a OyAeT IPOJOJDKEHO B Kypce anreopsl 7
KJIacCa, YTO CTAHET CIEAYIOIIHUM IPOXOJOM BCEX NPUHUMIIHAIBHBIX BOIPOCOB, TEM
CaMbIM pa3zelieHue TPYIHOCTEN 00JIeryaeT BOCIPUATHE MaTepuaa, a paclpeesieHue BO
BPEMEHH CIIOCOOCTBYET MPOYHOCTH NPUOOPETAEMBIX HaBBIKOB.

[Tpu oOyueHuM pelIeHNI0 TEKCTOBBIX 3afad B 5—6 Kjaccax HCIHOJIb3YIOTCA
apudmernueckue NpUEMbl pelieHUs. TEeKCTOBBbIE 3a/ayu, peulaeMble MpU OTpabOTKe
BBIYMCIINTEIIBHBIX HABBIKOB B 5—0 KjaccaxX, pacCMaTpUBAKOTCA 3aJadM CIEIYIOLIUX
BUJIOB: 33Jla4M Ha JABM)KEHUE, HA YaCTH, Ha MOKYIIKH, Ha paboTy U MPOU3BOIUTEIBHOCTD,
Ha MPOILEHTHI, HA OTHOLIEHUs U mponopuuu. Kpome Toro, odydaromuecs 3HAKOMATCS €
npuéMaMM pELIeHUs 3a/jad 1epeObopoM BO3MOXKHBIX BapUAHTOB, y4yaTcsi padboTaTh ¢
uH(popManuen, NpeCTaBIEHHON B (popMe TaOIHIL] WA JUATPAMM.

B  ®enepanpHoii  pabodedt mporpamme  IpPEeAyCMOTpeHO  (GOpMUPOBaHUE
MPOMEIEBTUUECKUX alreOpandyeckux MpeacTaBieHuil. bykBa kKak CHUMBOJ HEKOTOPOIO
Yucjaa B 3aBUCUMOCTH OT MaTE€MATHYECKOIO0 KOHTEKCTa BBOJMTCS IIOCTEIIEHHO.
bykBeHHass CHMMBOJMKa HIIMPOKO HCIHOJIb3YeTCS MpPEeXAEe BCEro s 3amucu OOLIHX
YTBEPKIACHUM U NPeJI0KEHUN, (POPMYJII, B HACTHOCTH JI1 BBIYUCIEHUS TEOMETPUUECKUX
BEJINYMH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B kypce «Marematukn» 5—6 KIacCOB IMpEeJCTaBICHA HArJsIHAasT TE€OMETpUs,
HaIpaBJIEHHAs! HA pa3BUTHE OOPA3HOTO MBILUICHUS, IPOCTPAHCTBEHHOIO BOOOpaXeHMUs,
M300pa3uTEIbHBIX yYMEHUH. OTO BaXHBIA OSTalm B HW3YYECHUU TEOMETPUHU, KOTOPBIM
OCYILIECTBIISIETCS Ha HAIJISTHO-IPAKTUYECKOM YPOBHE, ONTUPAETCS HA HArJIs,AHO-00pa3Hoe
MBbIIIEHHE oOyuaromuxcs. bonblas pojib OTBOAMTCA NPAKTHUECKOH JEATENBHOCTH,
OMBITY,  OSKCHEPUMEHTy,  MojaenupoBaHuto.  OOyuyatoniyecss  3HaAKOMSTCS €
reOMETPUYECKUMH (PUTypaMH Ha IJIOCKOCTH U B MPOCTPAHCTBE, C UX MPOCTEUIIUMHU
KOH(urypanusimu, ydarcss uzoOpaxaTb UX Ha HEJIMHOBAaHHOM W KjeT4yarod Oymare,
paccMaTpUBarOT UX IIPOCTEUIIINE CBOKUCTBA. B miponiecce n3yuyeHus HarissIHOU TeOMETPUHU
3HAHMS, MOJYYEHHbIE OOYYAIOIIMMHUCS B HayalbHOW IIKOJE, CHUCTEMAaTH3UPYIOTCS U
PaCIIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY IJIaHy B 5—6 Kjlaccax M3ydaeTcs MHTETPUPOBAHHBIN MpeIMeT
«MaremaTuka», KOTOpPBIA BKJIIOYaeT apuMeTHyecKuid Marepual U  HarjsgHylo
IEOMETPUIO, a TaKXKe IPOINEAECBTUUECKUE CBEIEHUS M3 anreOpbl, 3JEMEHTbl JIOTUKU U
Ha4aJla OIMCATEIIbHON CTaTUCTUKH.



VY4eOHbIil MIaH HAa M3yuye€HHWE MaTeMaTHKH B 5—0 Kiaccax OTBOIUT HE MeHee 5
y4eOHBIX YacoB B HEACIIO B TEUEHHE KaXKJOro roja oOydeHus, Bcero He MeHee 340
y4eOHBIX YaCOB.

COJEP)XAHUE YUEBHOI'O KYPCA «MATEMATUKA» (II0 TOJIAM
OBYUEHUST)

S KUIACC

HarypaJjbHble 4nciia 1 HYJIb

HarypansHoe wuyuncnmo. Psa HarypanmpHbix umcen. Ywmcno 0. WMzoGpaxenue
HATypaJbHBIX YUCEJ TOUKAMU HA KOOPJUHATHOM (YUCIOBOM) MIPSIMOMA.

[lozunmonHas cucrema cuuciieHus. *Pumckas Hymepanus Kak IpUMeEp
HETIO3UIIMOHHON CHCTEMBI CUHCIICHHS* ., JleCSTHYHAs CHCTEMA CUHCIICHHSL.

CpaBHeHUE HaTypalibHBIX 4YHCEJ, CPAaBHEHUE HATYpaJbHBIX YHCEI C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTII€HNE HATyPaJbHbIX YUCEN.

CnoxeHue HaTypaJbHBIX YUCEJ; CBOMCTBO HYJISI IPU CJIOXKEHUU. BhlunTaHue Kak
JEHCTBUE, OOpATHOE CIIOKEHUIO. Y MHOXEHUE HATYpaJbHBIX YHUCEN; CBOMCTBA HYJS U
€IUHULIBI TpPU YMHOXEHHHM. JlemeHue Kak JelcTBUE, OOpaTHOE YMHOXKEHHIO.
KomnoneHTs! neiicTBUl, CBsA3b MexaAy HUMHU. [IpoBepka pesynbrara apudmeTHyecKkoro
nerictBusl. llepeMecTUTENIbHOE W COUYETATEIbHOE CBOMCTBA (3aKOHBI) CIIOKEHHUS H
YMHOKEHHUSI, *pacipeieTUTeIbHOE CBONCTBO (3aKOH) YMHOXKEHUS ™.

Hcnonp3oBanne OyKB 11 00O3HAYEHHS HEU3BECTHOTO KOMIIOHEHTA W 3aIlUCH
CBOMCTB apu(METUYECKUX JCHCTBUH.

*JlenuTenn W KpaTHbIE 4YHUCIA*, paslokeHue Ha MHOxuTenu. IIpocteie u
coctaBHbIe unciaa. *IIpu3naku genumoctu Ha 2, 5, 10, 3, 9*. JleneHnue ¢ 0CTaTKOM.

CreneHb ¢ HaTypaldbHBIM IOKa3aTeNeM. 3alliCh YHCIA B BUJIE CYMMBbI Pa3psiIHBIX
CllaraeMblIX.

YucnoBoe BbIpakeHHE. BpIUNMCIIEHNE 3HAYEHHUI YMCIOBBIX BBIPAXKECHHM; MOPAIOK
BBITIOJTHEHUS JeWCTBUM. Vcmosib3oBaHWE TPU BBIYUCICHUSAX MEPEMECTUTEIBHOTO U
COYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS M YMHOXKEHHUS, *pacrpeeuTeIbHOrOo
CBOMCTBA YMHOKEHHUS ™.

Apodu

[IpencraBienne o ApoOH Kak crocobOe 3amucu 9acTd BeMMUMHBL. OOBIKHOBEHHBIC
npo6u. IlpaBunbHbIE W HempaBuibHbIE ApoOH. CmemiaHHas ApoOb; MPEACTABICHHE
CMEIIaHHOW ApoOM B BUJE HEMPABUILHON APOOM M BBIICICHUE II€JI0ON YacTH 4YUCIIa U3
HEeMpaBUILHOU Apoou. N300pakenne ApoOeit ToukaMu Ha YUCIIOBOM mpsiMoii. OCHOBHOE
cBoiicTBO npobu. *Coxkparmienue npodeii. [IpuBeaenue npodu kK HOBOMY 3HAMEHATEIO™.
CpaBHeHue qpo0eid.

CnoxxeHre W BBIUMTAHUE APOOE. YMHOXEHHE U JelieHHe ApoOeil; B3anMHO-
obOpatHbie 1podu. *HaxokaeHue 4acTu 1eJI0ro U 1eJI0ro Mo ero 4acTu™.

Hecatuunas 3anuck apoOeit. IIpencraBieHue JecITUYHOM JpoOU B BHUIIE
O0ObIKHOBEHHOU. M300pakeHue AECSITHUYHBIX ApoOei TOYKaMHM Ha YHMCIOBOM MPSIMOIA.

1
3).'(601: u gajiec * *0003HAYEHBI TEMBbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIIbHOM IUIAHEC. He,uaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



CpaBHeHHE ECATUUHBIX APOOEH.

Apudmerrueckue AEUCTBUS C JECATUUHBIMU IpoOIMU. *OKpYTIICHHE 1€CITUUHBIX
podeii™.

Penienne TeKCTOBBIX 3a7a4

Pemienne TeKCTOBBIX 3a7a4 apuU(pMETUYECKUM CIocoOoM. *PerieHue noruueckux
3anay. Pemenue 3amau nepebOpoM BceX BO3MOXKHBIX BapuaHTOB™. Mcrnonb3oBaHue mnpu
pEIeHUH 3a7a4 TaOJIHI] U CXEM.

Pemenue 3ana4, coepkaliux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEITUYHHBL: CKOPOCTb,
BpEMs, PpACCTOSHUE; 1€HA, KOJMYECTBO, CTOMMOCTb. EJMHUIIBI M3MEpPEHUs: MaccChl,
00BbEMa, LIEHBI; PACCTOSHHUS, BPEMEHH, CKOPOCTU. CBsI3b MEX]y €AMHHUIIAMU U3MEPEHHUS
Ka)KI0M BEJIMYUHBI.

Pemenne oCHOBHBIX 3a7a4 Ha JpOoOHu.

[IpencraBnenue TaHHBIX B BUE Ta0IHI], CTOJI0OYATHIX JUATPAMM.

Harasignas reomerpust

Harnsgnele npencraBieHus o (urypax Ha IUIOCKOCTU: TOYKa, MpsMasi, OTPE3OK,
JIy4, YroJj, JIOMaHasi, MHOTOyTOJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. [IpsaMoii, ocTpblid, Tyrou
Y pa3BEPHYTHIC YTJIbI.

JlnuHa oOTpe3Kka, METPUYECKME E€IUHULbI JUIMHBL. JIMHA JIOMaHOH, IEpUMETP
MHOT'OyTOJIbHUKA. VI3MEpEeHNEe U MOCTPOEHUE YIII0B C IOMOLIBIO0 TPAHCIIOPTHUPA.

Harnsgnele mnpexacraBieHuss o (QuUrypax Ha IUIOCKOCTH: MHOTOYTOJbHHK;
MPSAMOYTOJIbHUK, KBAJIpaT; TPEYTOJbHUK, *0 paBEHCTBE PUTYP™.

N3o0paxenne ¢uryp, B TOM uyuciae Ha kietdato Oymare. *TloctpoeHue
KOH(Urypanuii u3 dvactedl npsMon, OKPY>KHOCTH Ha HEJIMHOBAHHOW U KIJIETYATOM
Oymare*. Mcnonap30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBapaTa.

[Inomanes  OpsIMOYrojJbHMKA W MHOTOYTOJBHUKOB,  COCTABJICHHBIX W3
MPSMOYTOJIBHUKOB, B TOM uHciie (GUryp, H300paxEHHBIX Ha KieT4arod Oymare.
EauHunel n3mMepeHus ioniaim.

*HarnsinHple npeacTaBieHUs O MPOCTPAHCTBEHHBIX (pUrypax: MpsMOYTOJIbHBIN
napajuienenunen, Kyo, MHororpaHHuku. M3o0paxkeHne MmpocTeHInMX MHOIOTPAHHUKOB.
Pa3Béprku kyOa u napamnenenunena. CoznaHue Mojenaeii MHOrOrpaHHUKOB (U3 Oymard,
MIPOBOJIOKH, TUTACTUIIMHA U JIP.)™.

*O0béM TPSIMOYTOJBHOTO Mapajuienenumnena, kKyoa. EauHumbl  u3MepeHus
o0BEMa™.

6 KIIACC

HarypaJjbHble ynciaa

Apudpmernueckue JEHCTBUS C MHOTO3HAUYHBIMM HATYPaJbHBIMH  YHUCIIAMHU.
YucrioBble BbIpaXKEHUSA, MOPSIIOK JIEHUCTBUIM, MCIONb30BaHUWE CKOOOK. Mcmonb3oBaHue
IIPU  BBIYUCICHUSX TEPEMECTUTEIBHOIO M COYETATENIIBHOTO CBOWCTB CJOXKEHUS U
YMHOXEHHUSI, *pacipeieIuTeIbHOr0 CBOMCTBa YMHOXKEHUS.* OKpyrieHrue HaTypaibHBIX
quced.

Jenutenu W KpaTHbIE 4uCia; *HaUOOJBIIUMN OOIIMN JeIuTelh U HaUMEHbIIIEE
oOuiee kpaTHoe. JleTMMOCTbh CyMMBI U IPOU3BEIeHUS ™. JleneHne ¢ OCTaTKOM.

Apoou



OObIKHOBEHHas1 JIpoOb, OCHOBHOE CBOWCTBO JpoOHW, COKpalieHue IapoOei.
CpaBHeHME U ymopsiiouMBaHue ApoOei. PereHue 3ajad Ha HaxOXKJIEHUE YacTU OT
IIEJIOr0 U LIEeNIOTOo 1o ero 4yacTu. [IpobHoe uncio kak pe3ynbTat aenenus. [IpeacraBnenue
JECATUYHOU JpoOU B BHJE OOBIKHOBEHHOW JpoOM MU BO3MOKHOCTH MPEICTABICHUS
OOBIKHOBEHHOM JIpoOU B BHJIE eCATUUHOM. JlecsiTuuHbie 1poOUu 1 METpUYECKasi cucTeMa
Mep. Apudmerndeckue ACUCTBUS W YHCIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH U
JECATUYHBIMU IPOOSMH.

OtHowienue. JleneHue B JaHHOM OTHOLIEHHMH. *Macmtad™*, mponopuus.
IIprmenenne mponopuuii Npy peIIeHUH 3a1a4.

[lonsiTne mpoueHTa. BpruuciieHne NpOLEHTa OT BEJIMYMHBI M BEJIWYUHBI MO €€
MPOLIEHTY. BpIpa)keHHe NPOLEHTOB JECATUYHBIMU ApoOsimMu. PemieHne 3agad Ha
MIPOLICHTHI. BhIpa’keHrEe OTHOLLIEHUS BEJIMYUH B IIPOLICHTAX.

ITos0:kMTEIBHBIE M OTPUIATEIbHbIE YHCJIA

[TonoxurensHple M oOTpulatenbHble uucia. Llenble wncna. *Monyns uucna,
reoMeTpuyeckas HHTEprpeTanus MoAyias uuciaa*. UM3o0paxkeHue ducen Ha
KOOPJIMHATHOM TIPsIMOMt. *YHCTIOBBIE MPOMEKYTKHU ™.

CpaBHenue uwncen. Apudmernyeckue AEHCTBUS C  TOJOXKUTENbHBIMU U
OTPULIATEIbHBIMHU YHCIAMU.

[IpssMoyroJyibHasi cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKM Ha
IUIOCKOCTH, abcuucca u opauHata. llocTpoeHue Touek W ¢GuUryp Ha KOOPJIMHATHOU
IJIOCKOCTH.

BykBeHHbIe BbIpasKeHUs!

[Ipumenenue OyKB [Jsl 3allMCH MaTE€MaTUYECKUX BBIPAXKEHUN M TMPEIJIOKEHUH.
CpoiictBa apudmeTnueckux JeHCTBUN. *ByKBEHHbIE BBIPAKEHUS W  YHCIOBBIE
MO/JCTAHOBKU.* DByKBEHHBbIE pPaBEHCTBA, HAXOXXICHHE HEU3BECTHOTO KOMIIOHEHTA.
@opMyinbl; GopMysIbl NEPUMETPAa U IUIOIMIAAM MNPSMOYTOJbHUKA, KBajpara, *00bEma
napajuiesenuneaa u kyoa*.

PemieHne TeKCTOBBIX 33124

Pemenne TeKCTOBBIX 3a7a4 apu(pMETUYECKUM CIocoOoM. *Pemienue normueckux
3anau. Perenue 3a1a4 nepebopoM BCceX BO3MOXKHBIX BAPHAHTOB.™

Pemenue 3ana4, coaepkamumx 3aBUCUMOCTH, CBA3BIBAIOIIUX BEJIUYUHBL: CKOPOCTB,
BpEMS, paCCTOSIHUE; 11€HA, KOJIMYECTBO, CTOUMOCTD; IPOU3BOIUTENBHOCTD, BPEMsl, 00bEM
paboThl. EnuHUIBI U3MEpEeHusi: MacChl, CTOMMOCTH; PAacCTOSHUS, BPEMEHHU, CKOPOCTH.
CBsi3b MEXK]ly €IMHUIIAMHU U3MEPEHUS KaXKI0M BEJIMUMHBI.

Pemenue 3anay, CBA3aHHBIX C OTHOLIEHHUEM, MPONOPIUOHAIBHOCTHIO BEIUYUH,
MPOLIEHTAMHU; PELIEHNE OCHOBHBIX 3a7]a4 Ha IPOOU U MPOLEHTHI.

*OneHka 1 MPUKUIKA, OKPYTIECHUE pe3yibTara™.

*CocraBieHne OyKBEHHBIX BBIPAKEHUM 110 YCIOBUIO 3a1a4n’™.

[IpencraBnenre HOaHHBIX C TOMOLIBI0 Ta0muy W auarpamMm. CrosOdarbie
JUarpaMMbl: YTEHUE U MIOCTPOECHHE. UTEHHE KPYTOBBIX HAarpamM.

Harasimnas reomerpust

Harnsigaele npencraBienus o (urypax Ha IUIOCKOCTU: TOYKa, MpsMasi, OTPE3OK,
Jyd, YroJl, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTD,
KpYT.

*B3anMHO€E pacnoIOKEHHUE JIBYX MPAMbBIX HA IIOCKOCTH, MapajlieIbHbIE MPSMBIE,



NEPHEHANKYJIAPHbIE MpsAMble™. M3MepeHne pacCTOSHUN: MEXAYy IBYMsS TOUYKaMH, OT
TOYKH JI0 IPSIMOM; YIMHA MapIlIpyTa Ha KBAJAPaTHOU CETKE.

W3mepenne U TOCTPOEHUE YIVIOB C IOMOIIBIO TpaHcHmopTupa. Bumsl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIM, MPSMOYTOJbHBIA, TYHNOYTOJbHBIN; pPaBHOOEIPEHHBIH,
paBHOCTOPOHHUI. UeThIpEXYTOIbHUK, PUMEPBI YETHIPEXYTOJIBHUKOB. [IpsIMOYTOJIBHUK,
KBaJpaT: HCIOJIb30BAaHUE CBOMCTB CTOPOH, YIJIOB, JauaroHaneil. *M3o0paxeHue
reOMETPUUYECKUX (UIyp HAa HEIMHOBAHHON OyMare ¢ HCHOJb30BaHUEM LIUPKYJIA,
JUHENKH, YyTONbHUKA, TpaHcnopTupa™. [loctpoenus Ha kieTyaToi Oymare.

[lepumerp mMHOTOyroipHuKa. [loHsTHE TOmAAN (GUTYpPHI; €IUHHUIBI W3MEPEHUS
wiomanu. [Ipubmmkénnoe u3mepeHue rmiom@aan Guryp, B TOM 4YUCiI€ Ha KBaJpaTHOU
cetke.™ [IpuOnmxkEHHOE U3MEPEHHE ITTMHBI OKPY>KHOCTH, TUIOLIAAN Kpyra™.

*CuMMeTpusi: LeHTpajbHas, OceBas M 3epKajbHas cuMmmerpuu. IlocTpoeHue
CUMMETPUYHBIX PUTYD™.

*HarnsiHple npeacTaBieHUs] O NPOCTPAHCTBEHHBIX (GUIypax: MHapajuleenuIie,
KyO, mpu3Ma, MNOHpaMuaa, KOHyc, INWUIMHAp, Imap U cdepa. HM3oOpaxeHue
IPOCTPAHCTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOTPaHHUKOB, LIMJIMHAPA U KOHYCA.
Coznanune mMojeneil mpocTpaHCTBEHHBIX (uUryp (M3 Oymaru, IpOBOJIOKH, MJIACTUIMHA U
ap.).

[Tonsitue oO0BEMaA; enuHHUIBI H3MepeHHus oO0bEMa. OO0BEM NPSIMOYTOJIBHOTO
napajienenumneaa, kyoa*.

INTAHUPYEMBIE TMPEJMETHBIE PE3VYJIBTATbBI OCBOEHHA ITPOI'PAMMEBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yuyeOHOTO Kypca «Marematuka» B 5—6 Kjaccax OCHOBHOM IITKOJIBI
JOJDKHO O0ecIeurnBaTh JOCTHIKEHHE CIEAYIOIMIMX IIPEAMETHBIX 00pa3oBaTeIbHbIX
pEe3yJIbTATOB:

S KUIIACC

Yucaa v BIYMCICHUA

OpueHTUpPOBATHCS B MOHATUSIX U ONMEPUPOBATH HAa 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C HATYpaJIbHBIMU YHCIIAMH, OOBIKHOBEHHBIMU U AECATUYHBIMU JPOOSIMHU.

CpaBHUBATh W YHOPSAOYMBATH HATypajbHbIE YWCIIA, CPABHUBATH B MPOCTEUIINX
CITy4asix OOBIKHOBEHHBIC APOOU, AECITUUHBIC APOOH.

COOTHOCUTh TOYKY Ha KOOPJIWHATHOM (YUCIOBOW) MPSIMOM C COOTBETCTBYIOIIUM
el JucioM U M300pakaTh HATypajbHbIE YHCJIA TOYKAMH Ha KOOPJWHATHOM (YHUCIIOBOM)
IIPSAMO.

BeimonasaTh  apudmeTHUecKue ACHCTBUS € HATypajdbHBIMH  YHCIIaMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUININUX CITydasiX.

BbINONHATH NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUUCICHHI.

OKpyIJISITh HATypaJIbHBIE YHCIIA.

PemeHne TekCTOBBIX 33124

Pemates TekcTOBBIE 3amauM  apuPMETHUIECKUM CIOCOOOM ¥ C  TOMOIIBIO
OpraHM30BaHHOTO KOHEYHOTo Tmepebopa BceX BO3MOXKHBIX  BapuaHTOB  (Tpu
HE0OXOIUMOCTH C HAPABJISIFOLIEH MOMOIIBIO).



Pemmarp 3amaun, conepikaiiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYUHBI: CKOPOCTb,
BpEMsI, pACCTOSIHHME; 1I€HA, KOJMYECTBO, CTOMMOCTh (IpU HEOOXOJUMOCTU C
HCIOJIb30BaHUEM CIIPABOYHON UHPOPMALIIH).

Hcnonp30BaTh KpaTKUE 3alMCH, CXEMbI, TAaOJIMIbl, 0003HAYEHUs NPU pEIICHUU
3ajad.

[Tonp30BaThcss OCHOBHBIMHM E€IMHUIAMHM W3MEPEHUS: LIEHbI, MAcCChl; PacCTOSHUS,
BPEMEHHU, CKOPOCTH; BBIpaXaTb OJHM €IUHUIBI BEJIWYMHBI 4epe3 Jpyrue (mpu
HEOOXOMMOCTH C OTIOPOH HA CIIPABOYHYIO HH(POPMAIIHIO).

W3Bnekate wHGOpPMAIMIO, TPEACTABICHHYIO B Ta0nWie, Ha CTOJIOYaTOU
auarpaMme, MHTEPIPETUPOBATH MPEICTaBICHHbIC JaHHbIC, UCIOIb30BaTh JAAHHBIC TPU
pelIeHny 3aad.

Harasignas reomeTpus

[Tonp30BaThCs TEOMETPUUECKUMU MOHATHAME: TOYKA, IpsiMasi, OTPE30K, JIyd, Yo,
MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTh mNpUMEpPBHl OOBEKTOB OKPYXAIOIIEro MHpa, HMemux (opmy
M3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, MPU HEOOXOAMMOCTH 10 BU3YaJlbHOH OIOpE,
CBSI3aHHYIO C yIJlaMHU: BEpIIMHA, CTOPOHA; C MHOIOYTOJIbHMKaMH: YToJ, BEpIIHHA,
CTOPOHA, IMaroHajb; C OKPYKHOCTBIO: palycC, IUaMeTp, LEHTP.

N300paxaTh U3yuyeHHbIE FeOMETpHUECKUe (GUTYphl Ha HEJIMHOBAHHOM M KJIETYaTON
OyMare ¢ MOMOULIBIO HUPKYJIS U JIMHEUKH (TIOCIIE COBMECTHOTO aHAIIN3A).

HaxoauTh AJWHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C MOMOIIBIO
JMHEWKHU, CTPOUTH OTPE3KH 3aIaHHON JIJIMHBI; CTPOUTH OKPY>KHOCTh 3a/IaHHOTO pajnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB MPSMOYTOJbHUKA, KBaapara Ui HX
MOCTPOCHUS, BEIUMCIICHHUS TIOMIAAN U IEPUMETPA.

Beruncnsate mepuMeTp W IUIOMIAAb  KBajapaTa, MpsIMOYTOJbHHKA, (uryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM UUCie PUTYp, N300paXEHHBIX Ha KIETYaTON
Oymare.

[Tonb30BaThCsl OCHOBHBIMM METPUYECKUMHU E€IMHULAMU U3MEPEHHs JIJTUHBI,
IUIOUIA/IM; BBIpAXXaTh OJIHU €IUHUIIBI BEJIUYUHBI Uyepe3 Jpyrue (Ipu HEOOXOAUMOCTH C
OTIOPOM Ha CIIPaBOYHYIO HH(POPMALHIO).

Pacno3naBaTh mnapasuienenunesn, KyO, HMCIONb30BaTh TEPMHUHOJOTHUIO: BEPIIMHA,
peOpo rpaHb, U3MEPEHUSI; HAXOIUTh U3MEPEHUS Mapaljiesienunenaa, Kyoa.

Brerancnsate 006E€M KyOa, mapaiienenuriesa mo 3aJaHHbIM U3MEPEHHSIM (C OTIOpOoi
Ha aJIrOpUTM YYEOHBIX IEUCTBUIN), OIb30BATHCSA EAUHULIAMU U3MEPEHHS 00BEMA.

Pemate HecnokHble 3aJaud Ha MW3MEPEHHE TEOMETPUYCCKUX BEIUYUH B
MPAKTUYECKUX CUTYAUSIX (TP HEOOXOUMOCTH C BU3YyaIbHOM ONOPOHL).

6 KIIACC

Yucjaa u BbIYUCJIEHUA

OpueHTUpPOBATHCS B MOHATUSIX U ONEPUPOBATH HAa 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C Pa3JIMYHBIMU BHJIAMH YHCENI U CIIOCOOaMU UX 3alMCU, IEPEXOIUTh (eCiu
9TO BO3MOYKHO) OT OJTHOM (DOPMBI 3aIKCH YHUCIIA K APYTOM.

CpaBHUBaTh W YIOPSIOYMBATH II€JIbI€ YKCIIA, OOBIKHOBEHHBIE M JCCATUYHBIC



IpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

BoinonsaTe apudmMernueckue NeHCTBUS ¢ HATYpalbHBIMM W IIEJIBIMH YHCIIAMH,
OOBIKHOBEHHBIMU U JICCSITUYHBIMU APOOSIMHU, TOJOXKHUTEIbHBIMU M OTPUIATEIbHBIMU
YU CIIAMU.

BbluncnATh 3HAYEHUS YUCIOBBIX BBIPAKEHHM, BBINOJHATH NMPUKUAKY U OLICHKY
pe3ynbTaTa BRIUYMCICHUHN; BBITIOJIHATD MPEe0OpPa30BAHMS YUCIOBBIX BHIPAKEHUM HA OCHOBE
CBOMCTB apu(METHUECCKUX JICHCTBUM.

COOTHOCUTH TOYKY Ha KOOPJWHATHOM MPSMON C COOTBETCTBYIOLIUM €M YHCIOM H
n300pa)kaTh YMCia TOYKAMHU Ha KOOPJIMHATHOU MPSAMOM, HAXOIUTh MOJYJIb YKCIIA.

COOTHOCUTH TOYKHU B MPSAMOYTOJIbHOM CHUCTEME KOOPAMHAT C KOOPAUHATAMU STOMN
TOYKH.

OxpyrasaTh IeIble YUCia W JeCATUYHBIE ApoOm (mo oOpasily), HaXoIuTh
MPUOJIMKEHUS YUCEI.

YucaoBbie 1 OyKBEeHHbIE BHIPAKEHUSA

OpHUEHTHPOBATHCS B MOHSATUAX M ONEPUPOBATH Ha 0A30BOM YpPOBHE TEPMHHAMH,
CBSI3aHHBIMH C 3aIMMCHIO CTETNEHW YMCIa, HAXOAUTh KBaJApaT U KyO uuclia, BBIYUCISATH
3HAYEHUS MPOCTEHUIINX YHCIOBBIX BBIPAKEHUMN, COAEPIKAIINX CTEIICHHU.

[Tonb3oBaThCA MpU3HAKAMU JETUMOCTH (MpU HEOOXOJUMOCTH C OINOpOM Ha
ITOPUTM TPABUJIA), PACKIIAIBIBATh HATYpaIbHBIC YUCIIA HA POCTHIE MHOXKHUTEIIH.

*Tlonp30BaThCs MAcIITAOOM™, COCTABIISITh ITPOTIOPIIMUA U OTHOIIICHUSI.

Hcnonb3oBaTh OYyKBBI 1Ji1 OOO3HAUEHMSI YHMCEI MPU 3aliCH MaTeMaTHYECKUX
BBIPAXEHUM, HAXOJUTh 3HAYEHUSI OYKBEHHBIX BBIPAXKEHUM, OCYIIECTBIISASI HEOOXOUMbIC
MO/ICTAHOBKM M MPeoOpa3oBaHus (C OMOPON Ha aNrOPUTM YUEOHBIX IEUCTBHM).

Haxonuts HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienue TekCTOBBIX 32124

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3aJaud apUPMETUUYECKUM CIIOCOOOM ¢
ONOPO Ha BONPOCHBIN IIAH.

Pematp [poCTeNIIne 3a7a4u, CBSI3aHHBIC c OTHOILLIEHUEM,
MPONOPLUHUOHAIBHOCTBIO BEJIMYMH, MPOIEHTAMU; pEIlaTh TPU OCHOBHBIE 3a/lauyd Ha
JpOOH U MPOIECHTHI.

Pemate 3agaum, coaepKallye 3aBHCUMOCTH, CBS3bIBAIOIIME  BEJIMYHMHBI:
CKOpPOCTb, BpEMSI, PAacCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTD; MPOU3BOJUTEIBLHOCTD,
BpeMs, 00bEMa paboThl, UCTIONB3Y apU(PMETHUECCKUE NEUCTBUSI, OIICHKY, MPUKHUIKY;
MOJIb30BaThCS SIMHUIIAMHU U3MEPEHUSI COOTBETCTBYIOIIUX BEJTUYHUH.

CocTtaBisaTh OYKBEHHBIC BBIPAXKEHHUS IO YCIOBHUIO 3aJlauyd IOCJIE€ COBMECTHOTO
aHauM3a.

W3Bnekath wuHOpManMiO, TPEACTaBIECHHYIO B Tabiuilax, Ha JUHEWHOH,
CTOJIOUATON WJIM KPYTOBOM JuarpamMmax, MHTEPIPETUPOBATH MPEACTABICHHbIC TaHHBIC;
WCIIOJIb30BaTh JaHHBIE TIPU PEIICHUU 3a/1a4.

[IpencraBiare WHGOPMALMIO C ITOMOIIBIO TaOUIl, JUHEHHONW W CcTOIOYaTOMN
Jarpamm.

Harasimnas reomerpust

[IpuBoauTh mNpUMEPHI OOBEKTOB OKPYXAIOMIETO MHpaA, HUMEIMUX GopMy
M3YYEHHBIX TEOMETPUUYECKHX TIOCKUX U MIPOCTPAHCTBEHHBIX (UTYP, IPUMEPHI PABHBIX U
CUMMETPUYHBIX QUTYP.



N300paxaTh ¢ MOMOLIBIO UPKYJIS, TUHEHKH, TPAHCIIOPTUPA HA HEIMHOBAHHOU U
KJIeT4aTo Oymare M3y4eHHbIE IUIOCKUE TeOMETPUYECKHE (PUIYypbl M KOH(UIypaluwu,
CUMMETPUYHBIE (QUTYPBI.

HNmeTe mnpencTaBieHMEe O TEOMETPUUYECKHUX MOHATHUSIX: PaBEHCTBO (uryp,
CUMMETpPHS, OCb CHMMETPHUH, UEHTP CUMMETPHH.

HaxonuTe BeJNWYMHBI YIVIOB HW3MEPEHUEM C IOMOULIBIO TPAHCIOPTHUPA, CTPOUTH
yTJIbl 33JaHHOM BEJIMYMHBI, TI0JIb30BATHCS MIPU PELICHUM 33]1a4 I'PAalyCHOM MEpPOU YIJIOB;
pacro3HaBaTh Ha YEPTEkKAX OCTPBIU, IPAMOU, Pa3BEPHYTHIN U TYNION YIJIbI.

BbluucnsaTe  JUIMHY JIOMaHOM, TEPUMETP MHOIOYIOJIbHHKA, IOJIb30BAThCSA
€AVMHUIAMU W3MEPEHHUs [UJIMHBI, BbIpaXKaThb OJIHA €IWHULBI U3MEPEHUs JUJIMHBI 4Yepe3
IpyTHE.

Haxonuth, ucronb3ys 4epTEKHBIE WHCTPYMEHTBI, PACCTOSHUSA: MEXIY ABYMS
TOYKaMH, OT TOUKH JI0 IPSIMOM, JUTMHY ITyTH Ha KBAIPaTHOU CETKE.

Bbruncnsate minomaas GUryp, COCTaBIEHHBIX U3 NMPSMOYTOJIbHUKOB, UCIOJIb30BATh
pazOueHre Ha NpPSAMOYrOJbHUKHM, Ha paBHble (QUIYpbl, JOCTpaWBaHUE [0
IIPSAMOYTOJIBHHMKA; II0Jb30BAaTbCSl OCHOBHBIMH €IMHHUIIAMM HW3MEPEHHs IUIOLIAJM;
BBIp@XKaTh OJHU €IMHHULBI U3MEPEHUs IUIOLAAN Yepe3 Apyrue (Ipu HEOOXOAUMOCTHU C
OTIOPOM Ha CIIPaBOUYHYIO HH(POPMALHIO).

Pacno3HaBaTh Ha MOZENAX M H300pAKEHUSAX MNHUPaAMHUAY, KOHYC, LMIMHJAP,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkath Ha KjIeT4aTOM OyMare mpsMOYTOJbHBIN Mapasieenunes.

Boruucnsate 00bEM  OpSAMOYTOJIBHOTO Mapajulelienuiena, Ky0a, MoJIb30BaThCA
OCHOBHBIMU €IMHUIAMU H3MEpeHusi 00bEMa; BbIpaXaTb OJHU EIUHUIIBI MU3MEpPEHUs
00bEMa uepe3 Apyrue (C ornopoil Ha CPaBOYHYIO HHPOPMAITHIO).

PemaTte HeclOXHBIE 3aJaud Ha HAXOXJIEHUE TIEeOMETPUYECKUX BEIMYUH B
MPAKTUYECKUX CUTYAUSAX (TP HEOOXOIUMOCTH C BU3YaIbHOM OMOPOH).

AJAIITUPOBAHHAS PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIACCbI
Hean u3yyeHus y4e0HOro Kypca

AnreOpa dBiIsSIeTCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOM WIKOJBI: OHA
o0OecreynBaeT M3y4eHHE JPYruX AUCLHMIUIMH, KaK €CTeCTBEHHOHAy4HOro, TaK M
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO JUIsl MPOIOJKEHHS] 00pa30BaHus U B
MOBCEHEBHON Ku3HMU. Pa3zButHe y o0O0ydyalolMXcs HAay4YHBIX MPEACTaBICHUN O
IIPOUCXOXKICHUU
U CYIIHOCTH anre0panyeckux aOCTpakuui, crnoco0e OTpaKEeHUs MaTeMaTU4ecKOu
HAyKOW SBJIIGHMH M MPOIECCOB B MPHUPOAEC M OOIIECTBE, POJIM MaTEeMaTHUYECKOTrO
MOJIETTUPOBAaHUSI B HAYYHOM MO3HAaHUM U B MpPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHMSI U KayeCTB MBIIUICHUS, HEOOXOAMMBIX Ui ajanTaluud B
COBpEeMEHHOM LuppoBoM obmectBe. M3ydyeHue anreOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT pa3BUTHE YMEHHsS HaO/I0/AaTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUYHOCTU MBIIIJICHUs, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH
CBOM JIEWCTBUSA U BBIBOABI, (hOpMynHpoBaTh yTBepxkaeHUsA. OcCBOeHHE Kypca anreOpbl
o0ecnieunBaeT pa3BUTHE JIOTMYECKOTO MBILIUIEHHUS OOYYarOIIMXCsA: OHU HCIHOJB3YIOT



JNEAYKTUBHBIE W WHIYKTUBHBIC PACCYXXIEHUSA, OOOOIICHHNE ¥ KOHKPETU3AIIUIO,
abctparupoBanue U aHanoruto. OOydeHue anredpe npeArnojaraeT 3HauuTeIbHbIN 00bEM
CaMOCTOSTENIbHON JIeATeTbHOCTH O00YYalolUXCs, MOATOMY CaMOCTOSTEIIbHOE pelIeHue
3a/lay €CTeCTBEHHbIM O0Opa3oM SBJISIETCS pealu3alueil JesTeIbHOCTHOIO NpPHUHIIUIA
o0yueHus.

B crpykType mnporpamMmbl y4deOHOro Kypca «AnreOpa» OCHOBHOM HIKOJIBI
OCHOBHOE MECTO 3aHMMAIOT COJIEpPKATEIbHO-METOAWYECKHE JHHUU: «Yucia wu
BBIUUCIICHUSY;, «ANTeOpanuecKkue BBIPAKEHUS»; «YPaBHEHHSI M HEPABEHCTBAY;
«Dynkuun». Kaxnaas u3 3TUX COOEpkKaTEIbHO-METOAUYECKUX JIMHUM pa3BUBACTCA Ha
MPOTSDKCHUH TPEX JIET W3YYEHUs Kypca, €CTECTBEHHBIM 00pa3oM MepervieTasich M
B3aUMOJICUCTBYS C JPYTUMH €T0 JHHHAMHU. B Xo1e m3ydeHus Kypca OOydJaroIIuMmcs
MIPUXOJIUTCS JIOTUYECKH PACCYX IaTh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK.
B cBsizu ¢ 3TUM 11€51€c000pa3HO BKIIOYUTH B MPOTPAaMMy HEKOTOPHIE OCHOBBI JIOTHKH,
MIPOHMU3BIBAIONIME BCE OCHOBHBIC pas3leibl MaTeMaTUYeCKOro OOpa3oBaHHs W
CHOCOOCTBYIOLIHE OBJIQJICHUIO oOy4Jaronumucs OCHOB YHUBEPCAIIBHOTO
MaTeMaTU4YeCKOro si3bika. TakuM 00pa3oM, MOXKHO YTBEPKIATh, YTO COJIEPKATEIHHON U
CTPYKTYPHOUM OCOOEHHOCTBIO Kypca «AJredpa» ABISETCS €ro HWHTETPUPOBAHHBIN
Xapakrep.

Conepxanue nuHUNA «YHCIIa U BBIUACICHUSD) CIY>KUT OCHOBOM I TalIbHEHIIErO
M3Y4YEHUSI MATEMaTHKH, CIOCOOCTBYET PAa3BUTHIO Y OOYYarONIMXCS JIOTHYECKOTO
MBIIUICHUSL, (OPMUPOBAHUIO YMEHHUSI TI0JIb30BAThCS ~ QJITOPUTMaMM, a TaKxkKe
MPUOOPETCHUIO TPAKTUUYECKUX HABBIKOB, HEOOXOAMUMBIX sl TOBCEIHEBHON >KHU3HHU.
Pa3BuTHe MOHATHS O YHUCIE B OCHOBHOM IIKOJIE CBSI3aHO C PAIMOHAIBHBIMH U
UppalMoHaIbHBIMUA YHCJIaMH, (OPMUPOBAHUEM TMPEJCTABICHUN O JEUCTBUTEILHOM
qyucse. 3aBepileHe OCBOCHUSI YKMCIIOBOM JIMHUU OTHECEHO K CTaplieMy 3BEHY OOIIero
oOpa3oBaHus.

Conepkanue IBYX alreOpanyecKux JTUHUN — «Anredpandeckue BBIPOKCHUS» U
«YpaBHEHHSI W HEPABEHCTBA» CIMOCOOCTBYEeT (POPMHUPOBAHUIO Yy OOydYaIOIMIMUXCS
MaTeMaTUYeCKOro ammapara, He0OXOAUMOTO JIJIs PEIIeHUs 3a/1a4 MaTeMaTUKH, CMEKHBIX
MpPEAMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a1ad. B OCHOBHOW 1IKOJ€ Yy4eOHbIN
MaTtepuas rpyninupyeTcsi BOKPYT pallMOHAIBHBIX BBIPAKEHUMA. AJredpa IeMOHCTPUPYET
3HAYEHUE MATEMATUKH KaK A3bIKa JIJIsl IOCTPOEHUS MAaTEMAaTUUECKUX MOJENEH, OUCaHUs
MPOIIECCOB W SBJICHWM peallbHOrOo Mupa. B 3amaum oOydeHuUs: anredpe BXOIAT TaKXKe
JajgbHEelIlee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUSI, HEOOXOJIUMOTr0, B YaCTHOCTH,
JUIT  OCBOGHMsSI Kypca HHGPOpPMATUKH, U OBJAJCHUE HaBbIKAMHU JEAyKTUBHBIX
paccyxaenuid. I[IpeoOpa3zoBaHne CUMBOJIBHBIX (DOPM BHOCHUT CBOM crenuuyeckuii
BKJIaJ] B Pa3BUTHE BOOOPAKEHUS, CTOCOOHOCTEM K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxkanue (QyHKIMOHAIBHO-TpaUUECKON JMHUM HAIEJICHO Ha TMOJIydeHHUe
IIKOJbHUKAMHM 3HAaHUUA O (PYHKIUSIX KaK BaKHEUIIEH MaTeMaTUYeCKOW MOJenu s
OMHCAHUS U WCCIECNOBAHUS PAa3HO-OOpPA3HBIX MPOIECCOB W SBJICHUN B MPHUPOAEC U
oOmiectBe. M3ydeHue 3TOro marepuana CHOCOOCTBYET Pa3BUTHUIO Y OOYyYaroIIMXCs
YMEHHS HCMOJIb30BaTh PAa3IMYHbIC BBIPA3UTEIbHBIC CPEJICTBA SI3bIKA MAaTEMaTUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, TrpadudecKkue, BHOCUT BKIag B (HOpMHpPOBaHUE
MPEJCTABICHUI O POJIM MATEMATUKHU B PA3BUTUU LIMBUIIU3AIUU U KYJIbTYPBHI.



MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yuebHOMY IJIaHy B 7-9 Kilaccax m3ydaercs yuyeOHbBIH Kypc «Anredpay,
KOTOpPBI BKJIIOYAET CIEAYIOIIME OCHOBHBIE pas3ienbl cojepxkanus: «Yucna wu
BBIUUCTICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUS W  HEPABEHCTBAY,
«DOyHKIIUN.

YyeOHbIli TIaH HAa W3ydeHUe ainredpbl B 7-9 kiaccax OTBOJAUT HE MeHee 3
y4eOHBIX YacoOB B HEJNENI0 B TEUEHHME KaXKJIOro roja oOydeHHUs, BCETO 3a TpH roja
0o0yueHus — He MeHee 306 yueOHBIX YacoB.

COAEPXAHUE YUYEBHOI'O KYPCA «AJIT'EBPA» (I10 TOAAM OBYUEHUM)
7 KIIACC

Yucia 1 BBIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JIECSITHUYHBIE, IEPEX0] OT OJHON (OPMBI 3amUCH IpoOei
K gpyroil. IloHsTHe paunnMOHANBHOTO 4YHWCIA, 3alUCh, CPaBHEHUE, YNOPSJOYMBAHHE
paloOHaNIbHBIX Yucel. ApUPMETHYECKHE JIEHCTBUS C PALMOHAIBHBIMU YHCIAMHU.
Pemenue 3aa4 u3 peanbHON NPAaKTUKU HA YacTH, HA IPOOH.

CreneHb ¢ HATypalbHBIM I1OKA3aTENIEM: OIIPEIEICHUE, TPEOOPa30BaHUE BbIPAXKEHUN
Ha OCHOBE OIPEJIEJICHUS, 3aUCh OOJBLINX YHCEL.

[TpoueHThl, 3aUCh MPOLEHTOB B BUAE ApoOH U ApoOU B BUIE MPOLEHTOB. TpH
OCHOBHBIE 33]1a4 Ha MPOLEHTHI, PEIICHNE 3a1a49 U3 PEabHON IMPAKTHKU.

[IpuMeHeHre MPU3HAKOB JIEIMMOCTH, Pa3JIOKEHUE HAa MHOYKHUTEIN HATypalbHBIX
quced.

PeanpHble 3aBUCUMOCTH, B TOM YHKCIIE TpsiMasi U oOpaTHasi IpONOPLHOHATBHOCTH.

AJsiredOpanyecKue BbIPpAKEHUA

[lepeMeHHBIE, YUCIOBOE 3HAYEHHWE BBIPAKEHHUS C NepeMeHHOW. JlomycTtumbie
3HaUYeHUsS NepeMeHHbIX. [IpencraBieHue 3aBUCHUMOCTHM MEXIy BEJIMYMHAMHU B BHJIE
(dbopmyibl. Beruucnenus no gopmynam.

[IpeoOpa3oBaHnne OYKBEHHBIX BBIPQKEHUM, TOXIECTBEHHO DaBHbIE BBIPAKEHMUS,
npaBujia npeoOpa3oBaHUsl CyMM M TPOU3BENEHUM, MpaBWiia PACKPbITUS CKOOOK H
MIPUBEICHUS TOI0OHBIX CJIaraeMbIX.

CBoliCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl u MHoOroujeHbl. CrenmeHb MHorouieHa. Co)keHHE, BBIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. DOpMyJIbl COKPAIEHHOTO YMHOXKEHMS: KBagpaT CyMMBbI U
kBagpar paszHocTu. Dopmyna pa3HOCTHM KBaapaToB. Pa3nokeHHEe MHOIOYJIEHOB Ha
MHOKHUTEIH.

YpaBHeHus

VYpaBHeHUe, KOpPEeHb YpaBHEHHUsA, TMpaBuia MpeoOpa3oBaHUs  ypaBHEHMS,
PaBHOCUJIBHOCTDb YPaBHEHUH.

JluHeniHOe ypaBHEHUME C OJHOM TIEPEMEHHOM, YHUCIO KOpPHEW JIMHEHHOIO
YpaBHEHUS, peUIeHUE JUHEHHBIX ypaBHeHUW. CocTaBieHHE YpPaBHEHHM MO YCIOBUIO
3aayu. PenieHue TeKCTOBBIX 3a/1a4 C MOMOLIbIO YPAaBHEHUM.



*JIUHeHHOe ypaBHEHHE C ABYMs TEPEMEHHBIMH U ero rpaduk °. CHcTeMa IByX
JVMHENHBIX YpPaBHEHUN C ABYMs NEPEMEHHbIMU. PelleHne cucteM ypaBHEHHH CIIOCOOOM
HOJCTaHOBKU. [IpuMepsl penieHnst TEKCTOBBIX 33a/ja4 ¢ IOMOIIbIO CUCTEM YPaBHEHUH.

DOyHKUUHA

Koopaunara Toukn Ha mnpsmoil. YuciaoBble mpoMmexyTku. PaccrosiHue mexnmy
IBYMsI TOUKaMHU KOOPJAWHATHOU MPSIMOU.

[TpsmoyromnbHas cuctema koopauHat, ocu OX u Oy. Abcuucca U OpaAMHATa TOYKU
Ha KOOpAMHATHOM MiockocTH. [lpumepsl rpadukoB, 3amaHHbIX (opMynamu. YreHue
rpauKOB peaIbHBIX 3aBUCHMOCTEH.

[Tonsarue dynxmum. ['paduk Gyrakinuu. CoiictBa GyHkImid. JIuneinas Qynkims, eé
rpaduk. I'paduk ¢pynkmun y = KX + b. *I'paduueckoe pemeHne TMHEHHBIX ypaBHEHUNA U
CUCTEM JIMHEMHBIX YPABHEHHIT ™.

8 KJIACC

Yucia 1 BbIYMCICHUS

KBagpatubeiii kopenb wu3 uucna. *[loHdarne 00 HppalMOHAIIBHOM YHCIIE.
JlecsiTuuHble NPUONMKEHUS HppalMOHAIBbHBIX uHcen™. CBoiicTBa apHPMETHUECKUX
KBaJPaTHBIX KOPHEH M MX MPUMEHEHUE K MPeoOpa30BaHUIO YHMCIIOBBIX BBIPAKEHUU H
BbIUUCIICHUAM. *JlelicTBUTEIbHBIC UHCTIa™.

CremneHb ¢ LeabIM ITOKa3aTeneM 1 €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AJredOpanyeckue BbIpaKeHUs

KBaapaTHbIil TpEXWIEH; Pa3I0KEHUE KBaAPATHOIO TPEXUIIEHA HA MHOKUATEIH.

Anrebpandeckas apoos. OCHOBHOE CBOWCTBO anredOpanyeckon apodu. CrnoxxeHue,
BbIUUTAHUE, YMHOXKEHHE, JIeJIeHHE alireOpandeckux Ipobeil. PanmonanbHble BhIpaXKeHUs
U UX Mpeodpa3oBaHUe.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMysia KOpHEW KBaApaTHOrO YypaBHeHuUs. *Teopema
Buera*. Pemenue ypaBHEHMIA, CBOASIIMXCA K JIMHEHHBIM M KBajpaTHbIM. [Ipocreiiiime
JPOOHO-PAIMOHAILHBIE YPABHEHHSI.

*T'padmueckas WHTEpHpETALMs] YpPaBHEHUU C JIByMsS MEPEMEHHBIMH U CHUCTEM
JUHEHHBIX YypaBHEHUH C JByMs MHepeMeHHbIMU™. I[lpumepsl penieHuss cucreM
HEJIMHENHBIX YPaBHEHUH C IBYMs II€PEMEHHBIMHU.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucnioBele HEPAaBEHCTBA M MX CBOMCTBA. HepaBEHCTBO C OJHOM NEPEMEHHOM.
PaBHOCHMIBHOCTH HepaBeHCTB. JIMHElHbIE HEPABEHCTBA C OJIHOM nepeMeHHON. CHCTEMBI
JINHEMHBIX HEPABEHCTB C OJHOM ITEPEMEHHOM.

DyHKIUU

[Tonsitue ¢ynkuuu. OOnacTh ompeneraeHUuss U MHOXKECTBO 3HAUEHU (YHKUHUU.
CniocoObl 3a1anus PyHKITUH.

['padux pynkumu. Urenne cBoilcTB pyHkuuu no e€ rpaduxy. Ilpumepsl rpadukos
(GyHKUMNA, OTpa)KaoIIKUX peabHbIE MPOLECCHI.

OyHKIMY, ONUCHIBAIOLUIME TPSAMYIHO U OOpaTHYI0  NIPOIMOPLMOHAIBHBIE

2 3).'(601: u gajiec * * 0003HAYECHBI TEMbI, U3YUCHHC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIILHOM ILJIaHEC. He,uaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



3aBUCUMOCTH, UX Tpaduku. OyHKINHA Y = X,y =y =% Y =~ *T'paduueckoe

R | =

pelieHre ypaBHEHUM U CUCTEM ypaBHEHUI™.

9 KUIIACC

Yuciaa v BBIYMCICHUA

PanvonanpHbpie 4ucia, *UppanydoHalIbHbIE YHCIIA, KOHEYHbIE U OECKOHEYHbBIC
JeCATUYHbIE ApoOU. MHOXKECTBO JIEUCTBUTEIIbHBIX UYUCEN; JNCUCTBUTENbHBIC YHCIIa KaK
OECKOHEYHbIE JECATHYHbIE ApoOu. B3aMMHO OJIHO3HAYHOE COOTBETCTBUE MEXKIY
MHOECTBOM JICCTBUTEIBbHBIX YUCEN U KOOPJAUHATHOU MPSAMO.

CpaBHeHHE  JIEWCTBUTENBHBIX  4uCeN,  apuMETHUEeCKHe  JIEUCTBUS  C
JNEHUCTBUTEIbHBIMU YACIAMU™.

Pa3mepsl OOBEKTOB  OKPYXKAIOIIET0 MHUPA, JJIMTEIBHOCTh MPOIECCOB B
OKPY’KAIOIIEM MUPE.

[Tpubnnk€HHOE 3HAYEHHE BEJIWYMHBI, TOYHOCTh NpuOIMkeHus. OKpyrieHue
yucen. [Ipuknaka v o1eHKa pe3yabTaToOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASAIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHHe ypaBHEHHUM, CBOASIIMXCS K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. *IIpumMepnl perieHuss ypaBHEHUW TpeTbed M UeTBEPTOH
CTereHel pa3ioKeHUeM Ha MHOKUTENN ™.

Pemenne npoOHO-palinOHAIbHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3aa4 alreOpandeckumM METOIOM.

VYpaBHeHHe C JByMs IEpEeMEHHbIMH M ero rpaduk. Pemenue cuctem IByX
JMHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU. Penienue cuctemM IByX ypaBHEHUH, OJHO
U3 KOTOpPBIX JIMHEHHOE, a JApyroe — BTOpoil creneHu. I'paduueckas WHTEpHpeTaIus
CUCTEMBI YPABHEHHM C IByMs IEPEMEHHBIMH.

PeliieHrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JnMHEWHBIX HEPABEHCTB C OJHOW NEepeMEHHOW. Pemenwne cucrem
JUHENHBIX HEPABEHCTB C OJHOM nepeMeHHo#. KBanpaTueie HepaBeHCTBA. [ paduueckas
MHTEpIIpETaLsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

DyHKIUU

KBagpatnunas Qynkmus, e€ rpaduk u cBoiictBa. [lapaGoma, koopauHATHI
BEPIITMHBI 1TapabOoJIbl, 0Ch CAMMETPHH MTapadOJIbI.

['paduku byHKITHI: y = Kkx, y = kx + b, y = X,
y = +x,y = SI/II/IX CBONCTBA.

YucsioBbIe MOCIEI0BATEILHOCTH U IPOrPeCcCUm

[loHATHE YHCIIOBOWM  MOCIENOBATEIBbHOCTH. 3aJaHuE  IMOCIEAOBATEIbHOCTU
peKyppeHTHOH dhopmynoii u Gpopmymoil N-ro uieHa.

Apudmernueckass U TeoMeTpuueckas nporpeccur. PopmMynbl N-ro  4ieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IEPBBIX N YJICHOB.

*N300pakeHne WIEHOB apu(PMETUYECKOM ¢ TeOMETPUYECKOW Mporpeccuit
TOYKAMH Ha KOOPJAMHATHOW TUIOCKOCTH. JIMHEWMHBIM M HKCHOHEHLMAIbHBIA POCT.



Cno>xHbI€ TPOLIEHTHI ™.

IVNTAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHUA
AJTATITUPOBAHHOM PABOYEH ITPOI PAMMBI KYPCA «AJITEEPA»

OcBoenue ydeOHOro Kypca «Auredpa» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl  JOJDKHO  oOOecrneuuBaTh  JIOCTMDKEHHE — CIHEAYIOIHUX  MPEeIMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB:

7 KIIACC

Yuciaa v BBIYMCICHUA

BbInonHTh, coueTasi yCTHbIE M TUCbMEHHbIE TPUEMBI, apuMETUUECKHUE TCUCTBUS
C pallMOHAJIBbHBIMU YUCIIAMHU.

HaxoauTs 3Ha4eHHs YHCIOBBIX BBIPAXKEHUI; MPUMEHATH Pa3HOOOpa3HbIE CIIOCOObI
Y MPUEMBI BBIYMCIICHHS 3HAUEHUW TPOOHBIX BBIPAXKEHUM, COIEPKAIUX OOBIKHOBEHHBIE U
JECSITUYHBIE TPOOH.

[lepexomuth OT oOAHOM (OPMBI 3alKMCH YKCEN K Jpyrod (mpeoOpa3oBbIBATH
JNECATUYHYIO apoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATHUYHYIO JipoOb). CpaBHHMBaTh U
YIOPAI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyIJIsTh Yuca.

BBINTONIHATE NPUKUAKY W OLICHKY pe3yibTaTa BBIYMCICHHUM, OLEHKY 3HAYCHUM
YU CJIOBBIX BBIPAKECHUMU.

BhITIOTHATE NEHCTBUS CO CTENEHSMU C HATYypallbHBIMHU TMOKa3aTeIsiMu (C OMopoun
Ha CIIPaBOYHYIO HH(POPMAIIHIO).

[IpuMeHsATh NpPU3HAKU JNEIUMOCTH, PAa3JIOKEHUE HA MHOXKHUTEIW HaTypajbHBIX
YHUCEl.

Pemare npocTeilliue MNpakTUKO-OPUEHTUPOBAHHBIE  33Jayd, CBA3AHHBIE C
OTHOIIIEHUEM BEJIMYMH, MPONOPLUUOHATIBHOCTBIO BEJIMYMH, MPOLEHTAMU;
MHTEPIIPETUPOBATh PE3YIbTaThl PEUICHHS 3a/1a4 C y4ETOM OTPaHUYEHMH, CBSI3aHHBIX CO
CBOMCTBAaMHU pacCcMaTPUBAEMbIX OOBEKTOB.

AJsiredOpanyecKue BbIPpAKEHUA

OpueHTHpoBaTbCS B MOHATHSX M ONEpUpPOBaTh Ha 0a30BOM  ypOBHE
anredpandecko TePMUHOIOTHEN U CHMBOJIUKOM.

Haxoguth 3HaueHHss OYKBEHHBIX BBIP@KEHUHA TMPU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BemonusaTe npeoOpa3oBaHUs 1LIEOTO BBIPAXKEHHS B MHOTOUYIEH MPHUBEACHUEM
MOI00HBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBINTONHATE YMHOKEHHE OJHOWIEHA HA MHOTOYJIEH U MHOTOWIEHA Ha MHOTOYJIEH,
NPUMEHSTHh (OPMYJIbI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH (C OMOPOil Ha CIPaBOYHYIO
nH(popMaIuio).

OcCy1IeCTBIATh Pa3I0OKEHNE MHOTOUJICHOB HA MHOXHUTENH C TOMOILBIO BEIHECEHUS
3a CKOOKM OOLIEro MHOXXHTENS, TPYNIUPOBKHU CllaraeéMblX, MNPUMEHEHUs (QopMys
COKpAIEHHOTO YMHOKEHUS (C OMOPOM Ha CIIPABOYHYIO HH(DOPMAIIHIO).

[IpumeHsaTh npeoOpa3oBaHUsi MHOTOWIECHOB MJIsi PELICHUS DPA3IMUYHBIX 3a/ay W3



MaTEMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypaJlbHBIMU TOKa3aTeasiMUA IS
npeoOpa3oBaHus BRIpAKECHUH (C OMOPOM Ha CIIPaBOYHYIO HH(OpMAIIHIO).

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeWHbIE ypaBHEHUS C OJHOM NEpPEeMEHHOW, NpPUMEHss MpaBuia
nepexoja OT MCXOJHOTO ypaBHEHHUsS K paBHOCWIbLHOMY eMy. IIpoBepsaTb, sBisieTCs Jiu
YHCJIO KOPHEM YPaBHEHHS.

HNmetr mnpeactaBieHue o TpadUUYecKUX METOJNAaX IMpPH PEIICHUHd JHMHEWHBIX
YPABHEHHU U UX CHUCTEM.

[Ton6Gupate mpuMepsl Map Yuces, ABISIOMMXCA PEIICHUEM JTUHEHHOTO ypaBHEHUS
C IByMSI IEPEMEHHBIMH.

CTpouTh B KOOPAWHATHOW IUIOCKOCTH TpadUK JTUHEHMHOrO YpaBHEHHUS C ABYMS
MEPEMEHHBIMH; TOIB3YSICh TPaQUKOM, TPUBOIUTH MIPUMEPHI PEUICHUS YPaBHEHHUS.

PemaTte cucTteMbl ABYX JIMHEHHBIX ypaBHEHUN C JABYMs NEPEMEHHBIMH, B TOM
quciie Tpaduuecku (C Oopoi Ha aJrOPUTM yUeOHBIX IEHCTBUI).

CocTtaBnaTh (MOCIE COBMECTHOTO aHalM3a) M pelliaTh JIMHEHHOE ypaBHEHUE WUIIU
CUCTEMY JIMHEWHBIX YPaBHEHUM 0 YCIOBHUIO 3a]]a4M, UHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 33J]au NIOJy4YEHHBIH pe3yJIbTarT.

Koopaunatel u rpaguxu. @yHKuuu

N300paxaTh Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpJMHATAaM, Jy4H, OTPE3KH, MHTEpBajbl; 3alHMCHIBATh YHCIOBBIE MPOMEXKYTKH Ha
anreOpanyecKkoMm si3bIKeE.

OTMmeuaTh B KOOPAWHATHOW IUTOCKOCTH TOYKH TIO 3aJaHHBIM KOOPAWHATAM;
CTPOUTH TpaQUKK TUHEUHBIX PyHKIUH. CTpouTh rpaduk Gyrkun y = kX + b.

OmnuceiBaTh ¢ MOMOIIBI0 (DYHKIIUI U3BECTHBIE 3aBUCHMOCTH MEXy BEIMUYMHAMU
(Mo anropuT™My y4eOHBIX AEHCTBHUI): CKOPOCTb, BPEMsI, pAaCCTOSIHUE; 1I€HA, KOJUYECTBO,
CTOMMOCTbD; IPOU3BOJUTEIHHOCTD, BpeMs, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid CcmocoO TMPEACTABICHHS W aHalu3a WHOOpMAaIuy;
U3BJICKATh W HHTEPIIPETUPOBATh HH(POpPMAIMIO U3 TPadUKOB PEANbHBIX MPOIECCOB H
3aBUCHUMOCTEMN.

8 KVIACC

Yucaa v BIYMCICHUA

Hcnonb30BaTh HaYalbHbIE MPEJACTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX UMCEI
JUTSL CPAaBHEHWsI, OKPYTJICHUS W BBIUMCICHUHN; W300pakaTh JCHCTBUTEIBHBIC YHUCIA
TOYKaMH Ha KOOPAWHATHOM MPSMOM.

[IpuMeHsTh mOHSATHE apU(PMETHUECKOTO KBAAPATHOTO KOPHS; HAaXOIUTh
KBaJ[paTHbIE KOPHH, WCHOJIb3ys TMPU HEOOXOJAUMOCTH KaJbKYJATOP; BBITIOIHATH
npocTeiime mpeodpa3oBaHus BEIpAXKEHUHN, COIEPIKAIIUX KBApaTHbIC KOPHU, UCTIONB3YS
CBOMCTBA KOPHEH.

Hcnonb30BaTh 3amucy OOJIBIIUX U MAJIbIX YUCEN C MIOMOIILIO0 AECATUYHBIX ApoOei
u creneHei ynucna 10.

AnredOpanveckue BbIPaKeHUs



[TprMeHsTh MOHATHE CTENIEHU C LIENBIM [T0Ka3aTeIeM, BBIIOIHATh TPeoOpa3oBaHus
BBIPOKEHUN, COJIepKAIMX CTENeHU C IedbIM ToKazaTteleM (C HCIOJIb30BaHUEM
CIIPaBOYHOM MH(OPMALIHH).

BBITIONHATE  HECTOKHBIE  TOXJAECTBEHHBIE TPEOOpa3oBaHUsl  PAIMOHAIBHBIX
BBIPAKEHU HA OCHOBE MpaBWJl JCHCTBUN HaJ MHOTOYWIEHAMH M alreOpandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIIEH HA MHOKUTEIIU.

[IpumeHsATh TpeoOpa3oBaHUs BBIPAKEHHUN JUIsl PEUIEHUS Pa3IMYHBbIX 331ad W3
MaTE€MAaTHUKH, CMEXKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

PemaTe nuHEHHBbIE, KBaJpaTHbIE YpPaBHEHHsA (C HCIOJIb30BAHHEM CIPABOYHOMN
uH(pOpMallMK) W palHUOHAIbHBIE YpPaBHEHUS, CBOJAIIUECS K HHUM, CHUCTEMBI JBYX
YpaBHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOIUTE MPOCTEMIINE UCCIEN0BAHNS YPABHEHUI U CHCTEM YPaBHEHHH, B TOM
Yyycjie C NPUMEHEHHEeM TrpaduyecKux TMpeACcTaBiIeHUl (ycTaHaBIMBaTh, HMEET JIH
ypaBHEHUE WM CUCTEMA YPAaBHEHUHN PEILIEHUs, €CJIU UMEET, TO CKOJIBbKO, U Ip.) C OIOPOH
Ha aJIrOPUTM YYEOHBIX JIEHCTBUIA.

[TepexoauTh OT CI0BECHOM POPMYIUPOBKU 3a/1a4uM K €€ anredpandeckoil MoJenu ¢
IMOMOIIBI0 COCTaBIICHUS YPAaBHEHHUSI WJIM CUCTEMbl YPAaBHEHWI, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M [TOJTYYEHHBIN pe3ynbTar.

[IpuMeHsATh CBOMCTBAa YHUCIOBBIX HEPABEHCTB JIA CPAaBHEHHMS, OLEHKH; pEelIaTh
JIMHEWHBIC HEPABEHCTBA C OJHON NMEPEMEHHOM W WX CHUCTEMBI; JaBaTh rpadHUuecKyro
WJUTIOCTPALIMIO MHOKECTBA PEUICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

OnepupoBath Ha 6a30BOM YpOBHE (PYHKIIMOHAIbHBIEC MIOHATHS U S3bIK (TEPMHHBI,
CUMBOJIMUECKUE OO0O03HAUCHMS); OMNpEeAeisaTh 3HaueHHEe (QYHKIMKU 1O 3HAYCHUIO
apryMeHTa; OMpeeNsaTh CBOMCTBA QYyHKIIUHU 110 €€ TpaduKy.

. 2 k.
Ctpouts rpaduKu deMeHTapHbIX GYHKIMH Buga , Y =X, Y =X,y =+/x , Y ==
X
OMHCBHIBATh CBOMCTBA YHCIOBOM (GyHKIHMH 1Mo e rpaduky (IpH HEOOXOJAMMOCTH C
HaIpPaBJISIOLIEN TOMOIIBIO).

9 KUIIACC

YucJa 1 BbIYUCIEHUS

CpaBHUBATH U YNIOPSAIOUYMBATH PALIMOHAIIBHBIE U UPPALIMOHAIIbHBIC YUCIIA.

BreimonHaTe apudmeTnyeckue NEUCTBUS C PAMOHAIBHBIMH YHCIIAMH, COYETast
YCTHBIE W TMCbMEHHBIE IIPUEMBI, BBINOJHATH BBIYMCICHUS C UPPAUMOHAIbHBIMU
YHCJIaMM.

HaxoguThs 3Ha4YeHUs CTENEHEW C LEIBIMU IMOKA3ATENSAMU U KOPHEMW; BBIYMCIIATH
3HAYECHUS YUCIIOBBIX BBIPAKEHUM.

OKpyraaTh  JI€UCTBUTEIbHBIC  YHUCJA, BBINOIHATH MNPUKUJKY  pe3yJibTaTa
BBIYMCIICHUI, OLIEHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHUs U HEPABEHCTBA

Pewrare nuHElHbIE W KBAApPATHBIE YPABHEHUS, YPABHEHUs, CBOASIIMECA K HUM,



MpoCTeHIIIe qPOOHO-PAMOHAIBHEIC YPABHEHHSI.

Pemate mpocTedmme CUCTEMBI JIBYX JIMHEHMHBIX YpaBHEHWHM C  JABYMS
NEPEMEHHBIMU U CUCTEMBI JABYX YPAaBHEHHI, B KOTOPBIX OJHO YpPaBHEHUE HE SIBIIACTCS
JUHEWHBIM (110 BU3yaJIbHOM orope).

PemaTe mpocreifiiiie TEKCTOBBIE 33/1a4d aNreOpandeckKuM CrocoOOM € MOMOIIbIO
COCTABJICHUS YPABHEHUS UJIM CUCTEMBI IByX YPABHEHHM C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEUIINE UCCIECAOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM
9UCJIe C TPUMEHCHHEM TpapUUeCKUX MPEACTaBICHUN (yCTaHABIMBATh, HWMEET JIH
ypaBHEHHUE WM CUCTEMA YPAaBHEHUI PEIICHUS], €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemiats nuHelHbIE HEpABEHCTBA, KBAAPATHBIE HEPABEHCTBA; N300paKaTh pEIICHUE
HEPABEHCTB HA YHCJIIOBOM MPSMOM, 3alUChIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Pemate cucTtembl JMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO; M300pa)kaTh PEIICHUE CHUCTEMbl HEPABEHCTB HAa YHMCIOBOMU
MPSAMOM, 3aIIUCBIBATh PELICHUE C IIOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUU PA3JIAYHBIX 3a1a4.

DOyHKUMHA

Pacnio3naBath GyHKIMM M3ydyeHHbIX BHUAOB. [loka3piBaTh CXEeMaTHYECKHU
PAacIoJIOKEHUE Ha KOOPAWHATHOM TIOCKOCTH rpadukoB GyHKImi Buga: Y = kx, y = kx +

k .
b,,y= ax® + bx +C,y = X3, Y = +/x, Y = — B 3aBUCUMOCTH OT 3Ha4YCHHH KOA(DPHUIIUCHTOB;
X

OMKCHIBATH CBOMCTBA (PYHKIUH.

Crpoutb M wu300paxkaTb CXEMaTUYECKH TpaduKU KBAJAPATUUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIMHI MO UX Tpadukam.

Pacno3naBaTh KBaApaTUyHyl (QYHKIUIO 1O (QopMylie, NPUBOIUTH MPUMEPHI
KBaJApPaTUYHBIX (DYHKLMI U3 peaibHOM )XKU3HU, (PUZHKHU, TEOMETPHH.

YucsioBble MOCIEA0BATEILHOCTH H IIPOrPeCCH U

Pacnio3HaBaTh apu(pMETHUECKYI0O M T€OMETPUUYECKYIO0 IMPOTPECCUU MPHU Pa3HbIX
croco0ax 3aaHusl.

BbINONMHAT ~ BBIUMCIGHUS C  HUCHOJb30BaHMEM  (opMysn  N-rO  4ieHa
apu(pMETUIECKON U TEOMETPUIECKON MPOTrpeccrid, CyMMBI MEPBHIX N 4JIEHOB (C OMOpOH
Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Pemate 3a7auM, CBS3aHHBIE C YHMCIOBBIMU I1OCIEA0BATEIBHOCTIMA, B TOM YHUCIIE
3aJ1a4M U3 peaybHOM KU3HU (C UCIIOJIB30BAHUEM KaJBKYJIATOPA, HU(POBBIX TEXHOJIOTUI).

AJAIITUPOBAHHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUSA». 7-9 KITACCBbI
esu n3yyenust yueOHOro Kypca

O6mue nenu uzydeHus yueOHoro kypca «l'eomerpusi» npeactaieHsl B [TOOIT
OOO. Oxm 3aki4aroTcs, MPEkJIe BCEro B TOM, YTO Ha YPOKax TIe€OMETpUH
OOYYarOIIUIICS YYUTCS TMPOBOJUTH JOKAa3aTEIbHBIC PACCYKIICHUS, CTPOUTH JIOTUYECKUE
YMO3AKJIFOUEHUS, JOKa3blBaTh HWCTUHHBIE YTBEPKICHUS U CTPOUTH KOHTPIPUMEPHI K
JIOKHBIM, TMPOBOJUTH PACCYXKIEHUA «OT TMPOTUBHOIO», OTIAYATh CBOWCTBA OT
NpU3HAKOB, POPMYJIUPOBATH 0OpaTHBIE YTBEPKACHUS. B 00yueHnn ymeHuto paccyx1atb
COCTOUT BaKHOE€ BOCIHUTATEIBHOE 3HAYEHUE W3YUYEHHS] T€OMETPHH, MPUCYIIEE UMEHHO
OTEYECTBEHHOW MaTeMaTUYECKOM LIKOJIE.



Bropoii nenbr0 U3yd4eHUsT TEOMETPUM SBJSIETCA HMCIIOJIB30BAHME €€  Kak
MHCTPYMEHTa IIpM PELIICHHH KaK MaTEeMaTH4YeCKHX, TaK W IIPaKTUYECKHX 3aJ]ad,
BCTPEYAIOIINXCS B PEANbHONW >KM3HU. DTOMY COOTBETCTBYET BTOpAs, BBIYMCIIMTEIIBHAS
JIMHUS B U3YYEHUU F€OMETPUHM B IIKOJIE. J[JIsl 3TOro yunTento peKOMeHIyeTcsl o0upaTh
3aa4l MPAKTUUYECKOI0 XapakTepa Uil pacCMAaTPUBAEMBIX TEM, YUUTh OOyYarOlMXCs
CTPOUTHh MATEMaTUYECKHE MOJEIN pEeaJbHbIX >KU3HECHHBIX CHUTyalluid, IPOBOIUTH
BBIUMCIICHHAS WM OLIEHUBATH AaJICKBAaTHOCTH IIOJyYEHHOIrO pe3ynbrara. KpaiiHe BaXHO
MOAYEPKUBATH CBA3U T'€OMETPUU C APYTMMU MPEAMETAMHU, MOTUBAPOBATH UCIOJIb30BAThH
OTIpE/ICTICHUS] TEOMETPUYECKUX (QUTYp U TOHATHH, IEMOHCTPUPOBATH NPHUMEHEHUE
MOJIyYEHHBIX YMEHHI B (U3MKE M TEXHUKE. DTU CBSI3U HambOosee spKO BUJHBI B TeMax
«Bekrops», «TpuroHoMerpuueckue cooTHomeHus», «Meron koopauHat» u «Teopema
[Tugaropar.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo yueOHOMy TIlaHy B 7-9 Kiaccax wu3y4aercs Y4eOHBIM Kypce
«I'eomeTpus», KOTOpPBIA BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3Jeibl COACPHKAHUS:
«I"'eomeTpruueckne GUrypsl U Ux cBoMcTBay, «3MepeHne reoMeTpUUEeCKUX BETUYUHY, a
TaKxe «JleKkapToBbl -KOOPIMHATHI Ha IJIOCKOCTH», « BEKTOPBI», «/IBH>KEHHS MIIIOCKOCTH
u «IIpeobpazoBanust mog00MUN.

VY4eOHbIil MaH NpeaycMaTpUBAEeT H3y4YE€HHE T'eOoMEeTpurn Ha 0a30BOM YpPOBHE,
UCXOJs U3 He MeHee 68 yueOHbIX 4acoB B YYEOHOM rojly, BCETO 3a TpU roja oOy4eHus —
He MeHee 204 gacos.

COAEPXAHUE YYEBHOI'O KYPCA «'EOMETPUSA» (11O TOJAM OBYYEHU )
7 KIIACC

HavanpHble moHsTuss reomerpun. Touka, mpsmasi, OTPE30K, Jyd. Yron. Buasl
yIJIOB. BepTHUKanbHbBIE U CMEKHBIE YIIbl. buccekrpurca yria. JlIomaHasi, MHOrOyrOJbHUK.
[TapannenbHOCTh M NEPIEHANKYIIPHOCTD MPSAMBIX.

*CuMMmerpranbie Gurypsl. OCHOBHBIC CBOHCTBA OCEBOH cHMMeTpHE* . [TpuMepsl
CUMMETPHUU B OKPYKAIOILLEM MUPE.

*OCHOBHBIE ITOCTPOCHUS C TTIOMOIIBIO [TUPKYJIS U JTMHEHKUA™.

Tpeyronsauk. BeicoTa, Mmenuana, 6uccekTpuica, UX cBoiicTBa. PaBHOOEIpeHHBIN U
PaBHOCTOPOHHUM TPEYroJabHUKHA. HEpaBeHCTBO TpEyroapHHKA.

CBoiicTBa M TPHU3HAKH PAaBHOOCAPEHHOrO TpeyrojbHuka. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBoiICTBa M TPU3HAKHA MapauIeNbHBIX MNpsAMbIX. CymMMa yIJIOB TPEyTOJbHHKA.
Breninue yriel TpeyroibHUKA.

[IpssMOyrosbHbIA ~ TpeyrodpHUK.  CBOWCTBO ~ MEOWaHbl  NPSMOYTOJBHOIO
TPEYTOJbHHUKA, MPOBEAEHHOM K TUIIOTEHy3€. [Ipu3Haku paBeHCTBAa NPSMOYTOJIbHBIX
TPEYrobHUKOB. [IpAMOYTOIBHBIN TPEYTOMBHHK C yIIIoM B 30°,

HepaBenctBa B reomeTpun: *HEpaBEHCTBO TPEYTOJIbHUKA™, HEPABEHCTBO O JJIUHE

3 3).'(601: u gajiec * * 0003HAYECHBI TEMbI, U3YUCHNUEC KOTOPLIX NPOBOJAUTCS B O3HAKOMUTCIbHOM I1JIaHE. Heaaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



JOMaHO#, TeopemMa O OonblieM yrie u Oonblield CTOPOHE TPEYrOJbHUKA.
[leprieHAUKyYAp ¥ HAKJIOHHASL.

*TeomeTpuueckoe MecTo Todek.* buccektpuca yria U CEpeIUHHBIHN
HNEePIEHINKYIISP K OTPE3Ky Kak TeOMETPUIECKHE MECTa TOUEK.

OKpyXHOCTb U KpYI, XOpJla U JUaMeTp, UX CBOMCTBa. B3anmHOe pacnoioxeHue
OKpy)XHOCTH U mnpsaMor. KacarenpHas u cekymas K OKpYXHOCTH. OKpYy>KHOCTb,
BIIMCaHHAs B yroJl. BrimcanHas U onucanHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

YerbipéxyronbHuku. llapamienorpamM, €ro mnpu3HaKM M CBOMCTBA. YacTHbIE
Clly4au mapajijiesiorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBaJpaT), X MPU3HAKUA U CBOMCTBA.
Tpaneuusi, paBHOOOKast Tpameius, €€ CBOWCTBA U NMpU3HAKU. [IpsiMoyronpHas Tpamnerusi.

*Metoa yaBoeHus Meauanbl. [{eHTpanbHas cuMMeTpus.

Teopema daneca u Teopema O MPOMOPUUOHAIBHBIX OTpe3kax. CpeaHue JTUHUAU
TpeyrojbHuKa U Tpaneuuu. LleHTp macc TpeyrojibHUKA.

[logobue TpeyroabHUKOB, Kodduuuent mnoxodbus. Ilpusnaku nomoous
TpeyroJbHUKOB™. [IpuMeHeHne nogo0us nMpu pelieHuy MPaKTUYECKUX 3a1ad.

CpoiicTBa 1mjomaaed reoMerpudyeckux Guryp. QPopMmynsl A IUIOLIATA
TPEYroJibHUKA, TNapajuiesorpamma, pomba u Tpanenuu. OTHOIIEHHE IUIOMAIEH
MOoI00HBIX (UTyp.

BrluncieHne TmIomane TpEeyroJbHUKOB W MHOTOYTOJBHHKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopemsr Iludaropa mnpu pemieHun
MPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIrO yrIjla MpSMOYTOJIbHOIO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMeTpuyeckue (PYHKIMU YIJIOB B
30°, 45° u 60°.

BrnucanHuble ¥ LEHTpajdbHbBIE YIJIBbI, YTOJI MEXIY KacaTeldbHOU U XOpAOM. YTIIbI
MEX]ly XOpJaMU U CEKyIIUMU. BrincaHHbIe U ONUCAHHBIC YETHIPEXYTONLHUKHU. B3auMHoe
pacrojioKeHue JIBYX OKpykHocTel. Kacanue okxpykHocteir. OOmiue kacaTelbHbIE K
JIBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, Kocunyc, TanreHc yrioB oT 0° 1o 180°. OcHOBHOE TPHTOHOMETPUIECKOE
TOX1€CTBO. POPMYJIbI TPUBEACHUSI.

Pemenne TpeyrosbHUKOB. Teopema KOCMHYCOB M TEOpEMa CUHYCOB. PemeHue
MIPAKTUYECKUX 33J]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

*TIpeobpazoBanue noaoowus. [logodue cOOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa 0 MPOU3BENECHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEAECHHH OTPE3KOB
CEKYILINX, TEOpEMa O KBaJIpaTe KacaTeIbHOU™.

BekTop, n1nuHa (MOAysb) BEKTOpA, COHAIPABICHHBIE BEKTOPHI, IPOTUBOIOJIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaluu
HaJ BeKTopamMu. PaznmokeHue BEKTOpa IO JBYM HEKOJUIMHEApHBIM BEKTOPaM.



Koopaunater BekTtopa. CkansipHoe MpOU3BEACHHUE BEKTOPOB, NPUMEHEHHUE IJif
HAaXOKICHUS JJIUH U YTJIOB.

JlexapTOBbl KOOPAMHATHI Ha IJIOCKOCTU. *YpaBHEHUS MPSAMON™ U OKPY>KHOCTH B
KOOpJIMHATaX, MEpeceuYeHue OKPY)KHOCTeW M MpSIMbIX. MeToJa KOOpAMHAT H €ro
pUMEHEHUE.

[IpaBunbHBIE MHOTOYTONBHUKHU. J[JIMHA OKpYXHOCTH. I'pagycHas u paauaHHas
Mepa yriia, BBIYHCIICHUE IJIHH AyT oKpyx)HocTel. [nomans kpyra, cekropa, cerMeHra.

*JIBrKeHUsT TJIOCKOCTH U BHYTPEHHHE CHUMMETpuu (uryp (s1eMeHTapHbIe
npeacrasienus). [lapamiensHbiil nepenoc. [loBopot™.

[NTAHUPYEMBIE INIPEJIMETHBIE PE3VJIbTATBI OCBOEHMA
AJIATITUPOBAHHOU PABOYEH ITPOI' PAMMBI KYPCA «I'EOMETPHS»

(ITO 'OJAM OBYYEHUA)

OcBoenne yuyebHOro Kypca «['‘eomeTpus» Ha YpOBHE OCHOBHOTO OOILIEro
oOpa3oBaHMsl  JOJDKHO oOOecreuuBaTh  JOCTHDKEHHE — CIEAYIOIIHMX  IPEIMETHBIX
00pa3oBaTENbHbIX PE3YJIbTATOB:

7 KIIACC

Pacno3naBaTh M3yu€HHbIE TeOMeTpUYecKHe (UTypbl, ONMPEACNISITh WX B3aUMHOE
pacrojoxeHue, u3o0paxaTb TreoMeTpudYecKre (UTYpPhI; BBIMOJHITh YEPTEXKH IO
YCIOBHIO 3ajaud. M3mepsATh JIMHEWHBIE W YIJIOBBIE BEIMYMHBL. Pemarh 3amaun Ha
BBIUKCJICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenate TpyOyI0 OLIEHKY JIMHEWHBIX W YIJIOBBIX BEJIWYUH MPEIMETOB B peabHOU
KU3HHU, Pa3MEpPOB NPHUPOAHBIX OOBEKTOB. PaznmuuaTe pasMepsl 3TUX OOBEKTOB TIO
MOPSAKY BEJTUYMHBI.

CtpouTh 4epTek U K TEOMETPUUYECKHM 3aadaM (C HCIOJIb30BAHHEM CMBICIIOBOM
OTIOPBI: HABOJIAIIME BOTIPOCHI U/WIIA aNTOPUTMa YUEOHBIX TCUCTBHI).

[Tonp30BaThCA MPU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, HCIOJIb30BATh IPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOANTE NOKA3aTEIBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCd  MOpPU3HAKAMHA  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTrOJIbLHHUKOB,
CBOMCTBOM MEAMaHbl, TPOBEIEHHON K THUMOTEHY3€ MNPSIMOYTOJIBLHOIO TPEYrOJbHUKA, B
pelIeHU TEOMETPUYECKHUX 3a1au (C MCIOJIb30BAHUEM 3PUTEIBbHON HArJISIAHOCTH W/WIH
BepOaNbHON OMOPHI).

OnpenensaTe MapaaiebHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT c
HUMHU cekymas. OnpenensTe NapauiebHOCTh NPSMBIX C IOMOIIBI) PAaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSAMOU A0 TOUEK APYTrOU NPsIMOM.

Pemate 3amaun Ha KJeT4aToi Oymare.

[TpoBOIUTH BBIYUCIICHUS W HAXOJUTh YHCIIOBBIE M OYKBEHHBIC 3HAYEHUS YTJIOB B
FEOMETPUYECKUX 337a4ax C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYrOJIBHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB  YIJIOB, OOpa30OBaHHBIX TMPU TMEPECECYCHUH  JIBYX
MapAJUICIBHBIX MPSIMBIX CEKYIIEH. PelaTe mpakTuiecKre 3a1a4i Ha HAaX0KAECHHUE YTIJI0B.



HNmeTh npencTaBieHUE 0 MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

@opMyIMpPOBaTh OINPEACICHU OKPYKHOCTH M Kpyra, XOpAbl M JHaMeTpa
OKPYXHOCTH, TOJIb30BaThCSl HMX CBOMCTBAaMU. YMETh NPUMEHSATH ITH CBOMCTBA IpHU
pelleHuu 3a7ad.

OpHEeHTUPOBATHCA B TMOHATHSX: OMUCAHHASA OKOJO TPEYroJIbHUKA OKPYKHOCTb,
IIEHTP OMHMCAaHHON OKpYy>kKHOCTHU. OnepupoBath Ha 0a30BOM YpOBHE (pakTamMu O TOM, UYTO
OMCCEKTPHCHI YTJIOB TPEYroJIbHUKA IIEPECEeKalOTCs B OJIHOM TOYKE, U O TOM, YTO
CEpEIMHHBIE IEPIICHAUKYJIISPBI K CTOPOHAM TPEYTOJIbHUKA MTEPECEKAIOTCS B OJTHOM TOYKE.

OpueHTUpPOBATHCS B MOHATHUAX U ONEPUPOBATH HA 0A30BOM YpOBHE: KacaTelbHas K
OKPYHOCTH, TEOPEMA O MEPHEHIUKYJISIPHOCTH KACATEIbHOW M Paguyca, MPOBEIEHHOTO
K TOUKE KacaHH4.

NmeTp mnpencraBieHHE O MPOCTEUIIMX TE€OMETPUUYECKUX HEPABEHCTBAX, UX
MPAKTAUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKHE IIOCTPOCHUS C IMOMOIIBKD IUPKYISA M
JIMHEUWKH.

8 KJIACC

Pacnio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, ITOJIb30BATHCA
UX CBOMCTBAMU IIPU PEILIECHUU T'€OMETPUUECKUX 3a1a4.

OpueHTHpPOBAaTbCS B MOHATHM — TOYKM IEPECEUEHUs MEIWaH TPEYroJIbHUKA
(meHTpa Macc) B pelIeHUH 3aau.

Biianers moHATHEM CpeIHEH JIMHUM TPEYTrOJbHHMKA W Tpallely, IPUMEHATh HUX
CBOWCTBA IIPU PELICHUH NMPOCTEUIINX T'€OMETPUUECKUX 3a1ad. VIMeTh npencraBieHue o
teopeme Qasieca U TEOpeMe O NPONOPLUOHAIBHBIX OTpPE3Kax, NPUMEHATb HUX U
pElIeHHs] MPAKTUYECKUX 3a]1a4 (C OTMOPOW Ha 3pUTENbHYIO HAITISITHOCTB).

[IpuMeHsATh TNpU3HAKKM TOA0OMS TPEYrOJbHUKOB B PEIICHUH HECIO0XHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBaTbes Teopemoit Iludaropa s pemieHuss TIEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

Brnanerp mOHATHMSAMH ~ CHHYCa, KOCHHYCa MW TaHI€HCAa OCTPOro  yria
MPSIMOYTOJIBHOTO TpeyroiapHuka. [lonp30BaTbCs ATUMH NOHATUAMM ISl PELIEHUS
MPaKTUUECKUX 3aj1a4 (py HEOOXOJUMOCTH C OMOPOI Ha aIrOPUTM IPABUIIA).

Boeraucisats (paznuyHbiMu criocobamu) (C OMopor Ha CIPaBOUYHYIO WH(OPMAITUIO)
IoUlab TPEYTroJbHUKAa M IUIOHIAJM MHOTOYTOJNbHBIX (uryp (mosib3ysch, TI7€
HEOOXOUMO, KalbKyJIATopoM). I[IpuMeHSTh NOJIydeHHbIE YMEHHS B MPaKTUYECKHX
3a/1a4ax.

Biiazers NOHATHUAMM BIIMCAHHOTO U LIEHTPAIBHOTO YIJIA, HCIIOJIB30BATh TEOPEMBI O
BIIMCAHHBIX YTJIAX, yTIax MEXIy XopAamH (CEKyUIMMHU) U yIie MEXIy KacaTellbHOW U
XOPJOW IPU PEILICHUH POCTEHUIINX NT€OMETPUUECKUX 3a1a4.

Brnagets 1OHATHEM OIMCAHHOIO YETHIPEXYTOJIbBHUKA, I[PUMEHATh CBOWCTBA
ONMCAHHOIO YETHIPEXYTOJIbHUKA MPH PEIIEHUH MPOCTEUIIINX 3a/1a4.

[IpyMEHATh MOJyYEHHBIE 3HAHUA HA IPAKTUKE — CTPOUTHh MAaTEMATHYECKHE
MOZENH ISl 3aJa4 pealbHOM KU3HU U IMPOBOAUTH COOTBETCTBYIOIIUE BBIYMCIIECHUS C
OpUMEHEHUEM  TOAO0OMS W TPUTOHOMETpuu  (MOJB3YSCh, TJI€  HEOOXOAUMO,



KQJIBKYJIITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPHIX YTIJIOB, HAXOAUTH C UX MOMOIIBIO
pa3MYHbIE 3JIEMEHTHI MPSAMOYIOJBHOIO TPEYrOJbHUKA («PELICHHE MPAMOYTOIbHBIX
TPEYroJabHUKOBY»). HaxomuTe (C NOMOMIbIO KaJbKYJISATOpa) MJIMHBI WU YIUIBI JUIA
HETAOJIMYHBIX 3HAYCHU.

[Tonb30BaTbes  (opMyslaMH HOpPHUBEAECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JUIsI  HAaxOXICHHMsS COOTHOIIEHUH MEXIYy TPUTOHOMETPHUUECKUMHU
BEJIMYMHAMH (C OIOPOM Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Hcnonp30BaTh TEOPEMBl CHHYCOB M KOCHUHYCOB JJII HAXOXACHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pPELIeHHE TPEYrOJIbHUKOBY), MPUMEHATh UX IMPH pEHICHUU
MPOCTEUIINX T€OMETPUUECKUX 3a4au.

Bnagete moHsTHSMU TpeoOpa3oBaHHs MNOJ00HS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX (uryp. Ilomp3oBarbest cBOMCTBaMU MOA00MS MPOU3BOJBHBIX (UTYP, YMETh
BBIYMCIIATh JJIMHBI M HAXOOUTh YIJbl Y MOAOOHBIX (PUryp (IO anropuTMy y4eOHBIX
neictBuil). [IpuMeHATh CBOMCTBA OI00MS B MPAKTUYECKHUX 337a4ax. Y METh IPUBOAUTH
pUMeEpPBI NOJAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaTbess TeopeMaMu (IO BHU3YaJlbHOM OIOpE) O MPOU3BEACHUM OTPE3KOB
XOpA, O IPOU3BEIAEHUHU OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCsl BEKTOpAMM, MOHUMATh WX T€OMETPUUECKUM U (PU3HUECKUN CMBICT,
OPUMEHATh HUX B PEIIEHUU TEOMETPUYECKUX U (¢uznyeckux 3aaad. IIpumensars
CKJISIPHOE IPOU3BEIEHUE BEKTOPOB ISl HAXOKIEHUS JUIVH U YIJIOB.

[Tonbp30BaThCAd METOJOM KOOPAHMHAT Ha IJIOCKOCTH, NPHUMEHATh €ro B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

BnaneTs NOHATHAMU NPAaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXHOCTHU, JJTUHBI
IYTH OKPY>KHOCTH M paJMaHHOM Mepbl yIiia, YMETh BBIYMCIATH IUIOMIA/lb Kpyra M €ro
yacTeil (C onopoil Ha crpaBoYHYIO HMH(pOpManuio). [IpuMeHsATh MOTyYEeHHbIE YMEHUS B
MPaKTUYECKUX 3a]adax.

Haxonute ocu (WM LEHTPbI) CHUMMETpUM (QUTYp, NPUMEHITh JABUKEHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpuMeHATh MOJy4YEHHBbIE 3HAHMS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKHE
MOJENIA JUIA 3a]a4 PEaJbHOW >KM3HU M IPOBOJUTH COOTBETCTBYIOLIME BBIYMCIEHHUS C
MPUMEHEHHUEM MT0JI00US U TPUTOHOMETPUUECKUX QYHKIUH (T0JIb3YACh, I/1€ HEOOX0IMMO,
KaJIbKYJISITOPOM).

AJAIITUPOBAHHAS PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» 7-9 KJTIACCBI

esu n3yyenust yueOHOro Kypca

B coBpemeHHOM LH(POBOM MHUpPE BEPOSTHOCTh U CTATHCTHUKA MPHOOpPETaloT BCE
OO0JIBIIIYIO 3HAUUMOCTb, KaK C TOYKU 3PEHUS MPAKTUYECKUX MPUTIOKEHUH, TaK U UX POJIU
B oOpa3zoBanuu. Kaxnplii uenoBeK MOCTOSHHO TNPUHUMAET pEUICHHs Ha OCHOBE



MMEIOIIMXCA Y HEro JaHHBIX. A JUisi OOOCHOBAaHHOTO MPHUHSTHS PELICHUS B YCIOBUSX
HEJOoCTaTKa WM HK30bITKa HMHPOpMauud HEOOXOJUMO B TOM YHCIE XOPOILIO
C()OPMUPOBAHHOE BEPOSATHOCTHOE M CTATUCTUYECKOE MbIIIEHHE. VIMEHHO mHOo3TOMY
OCTPO BCTaja HEOOXOAMMOCTh CQOpPMHUPOBATH y O0OydYaromMxcs, B TOM 4YHCIIE
oOyuaromuxcst ¢ 3IIP, ¢dyHKUMOHAIBHYIO T'PaMOTHOCTh, BKJIIOYAIOUIYIO B ce€Osl B
KayeCcTBE HEOTBEMJIEMOM COCTABILIIOLIE yYMEHHE BOCIHPUHMMAaTbh W KPUTHYECKH
aHAJIM3UpPOBaTh HMH(OpMAIMIO, TMPEACTABICHHYIO B pa3IuW4HbIX (opmax, MOHHUMATh
BEPOSATHOCTHBINA XapaKTEP MHOTHUX PEAJBHBIX IIPOLIECCOB U 3aBUCUMOCTEN, IPOU3BOAUTH
MIPOCTEUIINE BEPOSATHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMM MpPHUHLIMIIAMU cOOpa,
aHaJli3a U MPEACTABICHUS JaHHBIX U3 PA3IMYHBIX cep KU3HU 00IIecTBa U rOCyAapCcTBa
nproOIIaeT 00yJaroIuXxcs K 00IeCTBEHHBIM HHTEPECAM.

B cTpykrype mnporpammel ydeOHOro Kypca «BepoATHOCTP M CTaTUCTHUKA»
OCHOBHOM IIIKOJBI BBIJIEIECHBl CIEAYIOIMNE COAECPKATEIBHO-METOAUYECKUE JIMHUU:
«IIpencraBieHue JaHHBIX U OMMCATENbHAS CTATUCTHKA»; «BeposTHOCTB»; «DJIEMEHTHI
KOMOMHATOpUKN»; «BBeneHne B TEOpUIO rpadoBy.

Copnepxxanne ymHHM «lIpencraBieHue NaHHBIX W OINKCATEIbHAs CTATHCTHKA»
CIIy>)KHUT OCHOBOM i1 ()OPMUPOBAHUS HABBIKOB pabOThHl ¢ MH(MOpMALMEN: OT UYTEHUs U
UHTEpIpEeTallud HHQOpMAIMK, MPEACTaBICHHOM B Tabiuuax, Ha JAuarpaMmax u
rpadpukax g0 cOopa, TPEACTaBIECHUS M aHajdu3a JaHHbIX C HCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEepUCTUK CPEIHUX M pacceuBaHus. Paboras ¢ JaHHBIMU,
oOyuaronuecss ¢ 3IIP ywaTcs cuuThIBaTh W HMHTEPIPETUPOBATH JIaHHBIE, BBIABUTATH,
apryMEHTUPOBAaTh U KPUTUKOBATH MPOCTEHIIINE TUIIOTE3bI, PA3MBIILIATH HAJl (PaKTOpaMH,
BBI3BIBAIOIIMMU HW3MEHYMBOCTb, M OILIEHUWBATh WX BIMSIHUE HA paccMaTpUBaEMbIC
BEJINYMHBI U ITPOLIECCHI.

NHTYyUTHBHOE TPEACTABICHUE O CIy4allHOM W3MEHUYMBOCTH, HCCIEAOBAHUE
3aKOHOMEPHOCTEN M TEHACHIMH CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOW ISl M3Yy4ECHUS
TeopuH BepoATHOCTeH. bonbinoe 3Hauenue st oOydvaroruxcst ¢ 3[IP 3mech umeroT
IIPAKTUYECKUE 33JaHus, B YAaCTHOCTH OMNbBITBI C KIJIACCUYECKUMH BEPOSATHOCTHBIMU
MOJEISAMH.

[TonsiTe BEpOSATHOCTH BBOJUTCS KaK Mepa MPaBIONOA00uUS CIy4ailHOro cOOBITHSI.
[Ipu w3ydyenun kypca oOyuarommuecs ¢ 3[IP 3HakoMsTCS ¢ MpOCTEUIIMMU METOJAMHU
BBIYMCIICHUS. BEPOSTHOCTENM B CIYy4YaMHBIX DOKCIEPUMEHTaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMH 3aKOHAMHM, ITO3BOJISIOIIMMH CTaBUTh U
pemiath OoJsiee CIOXHBIE 3adaud. B Kypc BXOAST HauyajgbHbIE MPEACTABICHHUS O
CIIy4alHbIX BEJIMUYMHAX U UX YHCIIOBBIX XapAKTEPUCTUKAX.

Takke B paMKax 3TOro Kypca OCYUIECTBISETCS 3HaKOMCTBO oOyvarouiuxcs ¢ 311P
C MHOXECTBAMH M OCHOBHBIMHM OIIE€palldsIMU HAJl MHOKECTBAMH, pPACCMATPUBAIOTCS
MIPUMEPBl TNPUMEHEHUS JUIA PEIIEHUs 3a]ay, a TakKe HCIOIb30BaHUS B JPYTUX
MaTeMaTUYECKUX Kypcax U y4eOHBIX MpeaAMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

B 7-9 knaccax uzydaercs Kypc «BeposTHOCTh U CTaTUCTUKA», B KOTOPBIM BXOAST
paznensl: «lIpencraBieHne aHHBIX M OMMCATENbHAsl CTAaTUCTHUKaA»; «BepoATHOCTHY;
«2neMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadoBy.



Ha w3yueHue maHHOTO Kypca OTBOAUT | ydeOHBIN 9Yac B HENETI0 B TEUCHUE
KaxkJ10ro roga o0ydeHus, Bcero 102 yaeOHbBIX Jaca.

COEPXXAHUE YUEBHOI'O KYPCA «BEPOSTHOCTb U CTATUCTUKA (I10
I'OJAM OBbYYEHMN )

7 KIIACC

[IpencraBnenre AaHHBIX B BHUJEe TaONMUL, auarpamm, TpaduxoB. 3amojiHEHUE
TaOJUIl, YTEeHHE U TOCTPOCHHUE auarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB pealbHBIX MpoleccoB. M3Bieuenne umHpOpManuum W3 auarpamm u
Ta0JIMII, UCTIOIB30BAHNE U UHTEPIPETALIUS JAHHBIX.

OnucarenbHasi CTAaTUCTHKA: CpelHee apupMETHYECKOe, MeauaHa, pa3Max,
HauOoJIbIlIee ¥ HAUMEHbIIIEe 3HAYCHHSI HaOopa YMCIIOBBIX TaHHBIX. [IpuMepsl cirydaitHoit
W3MEHYUBOCTH.

*CnydailHplil SKCHEpUMEHT (OMBIT) W CchaydailHoe coObiTHE. BeposartHocTh u
gacToTa. Poilb ManmoBepOSTHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITHI B MPHUPOJIE U B
obectBe. MOHETa M HTpaTbHAs KOCTh B TEOPUU BEPOSTHOCTEH* .

*T'pad, BepimHa, pedpo. CteneHs BepmnHbl. Yuciao pédep 1 cyMMapHas CTeNeHb
BepiuH. IIpeacraBnenue o cBsizHoctH rpada. lenu u nuknsl. [lytu B rpadax. O6xon
rpada (3inepoB nyth). [IpencraBnenue 06 opueHTupoBaHHOM rpade. Pemenue 3amau ¢
MOMOIIIbIO TpadoB™.

8 KJIACC

[IpencraBiienre TaHHBIX B BUJE TaOJIHII, TUarpaMm, rpaduKoB.

MHO»X€eCTBO, 3JIEMEHT MHOKECTBA, MOAMHOXKECTBO. Oniepanuu HaJ MHOXKECTBAMU:
oObeuHEHne, TepecedeHue, nomnonHenne. CBOWCTBAa orepanuil HaJl MHOMXECTBAMU:
[IEPEMECTUTEIBHOE, COUETATEIBHOE, PACIPENECIUTEIIBHOE, BKIOUEeHUA. Vcnonbp3oBanue
rpaguyeckoro MpejCTaBICHUS MHOXECTB JJIS OMNHCAHUS peajbHbIX IMPOIIECCOB U
SIBJICHUM, IPY PELICHUU 33/1a4.

*3mepenne paccemBaHMs MaHHBIX. JlUcmepcus W CTaHAAPTHOE OTKJIOHEHUE
YUCJIOBBIX HA00OPOB. JlnarpamMma pacceuBaHus ™.

DneMeHTapHble COOBITHS cllydaitHoro onbiTa. CiydaiiHbie coObITusl. BeposaTHocTn
coObITUM. ONBITEI ¢ PaBHOBO3MOXXHBIMH DJIEMEHTApPHBIMU COOBITUAMH. CiydalHbIN
BbIOOD. CBSA3b MEXKIYy MaJIOBEPOSTHBIMH M MPAKTUYECKH JIOCTOBEPHBIMU COOBITUSIMU B
MpUpoJE, OOIIECTBE U HAYKE.

*JlepeBo. CBOICTBa JEPEBHEB: €IMHCTBEHHOCTb MYTH, CYIIECTBOBAHHE BHUCSUYEH
BEPILMHBI, CBSI3b MEXJY YHCJIOM BEpIIMH W 4ucioM p&dep. IIpaBuino yMHOXEHHS.
Pemrenne 3amau ¢ momoibio rpados.

[IpotuBomnomnoxueie coobiTus. Inarpamma Ditnepa. OO0beuHEHNE U TIEpEeCceUCHUE
coobrtuii. HecoBmectHbie coObitusi. dopmyna cClioxKeHUsT BEpPOSTHOCTEH. Y CIIOBHAS
BeposiTHOCTh. [IpaBmiio  ymHoxkenus. HeszaBucumbie coObiTusa. [IpencraBieHue

4
3HGCL u pajiaee * O603Ha‘I€HLI TEMbI, U3YUCHHC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIILHOM ILJIaHEC. He,uaror
CaMOCTOATCJIbHO OIPCALCIIACT 06’I)GM n3y4acMoro mMmarepuaJia.



AKCIIEPUMEHTa B BHUJIE JepeBa. PernieHue 3aad Ha HAXOXKJICHHE BEPOSITHOCTEH C
MOMOIIBIO JIEpEBA CIIYyYalHOTO IKCIIEPUMEHTA, TUarpamm Disepa™.

9 KUIIACC

[IpencraBnenne MaHHBIX B BHUjE TAONUIl, AUarpaMm, rpadukoB, MHTEPIIPETAITHS
JTaHHBIX. YTeHHe U ToCTpoeHUE Tabull, AuarpamMm, rpauKoB MO peaabHbIM JTAHHBIM.

[lepectanoBku u (axropuan. CoueraHus U 4UCIO coudeTaHuid. *TpeyroiabHUK
[Tackans™. Pemenue 3a1a4 ¢ UCMOIb30BaHHEM KOMOWHATOPUKH.

*T'eomeTpuueckasi BepoOSITHOCTb. CiydailHbId BBIOOp TOYKH U3 (QUTYpHl Ha
IUIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTU™.

HcnbiTanne. Ycnex u Heygada. Cepust McnbITaHUM 10 niepBoro ycmexa. Cepus
ucneiTanuii bepuyiu. BeposarHocTu coObITHiT B cepun ucnibiTaHuii bepryiu.

CnydailHasg BeEJIIMYMHA W PACHPENEIICHHE BEpPOATHOCTEW. Marematudeckoe
oXujaHue u aucnepcud. [IpuMepbl MaTeMaTHYECKOro OXXUIAHUS KaK TEOPETUUYECKOTO
CpPEIHEr0 3HAYCHUSI BEIWYMHBL. MaTeMaTU4ecKOe OXKUJIAHUE W JUCIIEPCHUST CIIyYallHON
BEJIMYMHBI «YUCJIO YCTIEXOB B CEPUU UCTIBITAHUN bepHyImm».

[lonarue o 3akoHe OodbIIUX 4YHuceld. M3mepeHue BEpOSITHOCTEH € TOMOIIbIO
4acTOT. PoJib 1 3HaueHKE 3aKOHA OOJIBIINX YKUCEN B IPUPO/JIE U OOIIECTRE.

INTAHNPYEMBIE ITIPEIMETHBIE PE3YJIBTATBI OCBOEHUA
AJTATITUPOBAHHOI PABOYEWN ITPOI'PAMMBI KYPCA «BEPOSITHOCTD 1
CTATUCTUKA» (ITO TOOAAM OBYYEHUA)

[IpenmeTHbIe pe3ynbTaThl OCBOCHUSA Kypca «BeposTHOCTh m craTtucthka» B 7-9
KJIaCCax XapaKTepU3YIOTCs CIEIYIOUUMU YMEHUSMHU.

7 KIIACC

Yurate wuHpOpMalMIO, TNPEICTaBICHHYI0 B TaOiauIax, Ha Jguarpammax;
MIPEACTABIATH IaHHbBIE B BUJIE TAOJIUILI, CTPOUTH TUArpPaMMBbI (CTOJIOMKOBBIE (CTOIOYATHIE)
M KpPYTOBbI€) MO MacCHBaM 3HAYEHUU (C HCIOJIB30BAHUEM 3PUTEIBLHON HArJISIHOCTH
y/unu BepOAIbHOU OTOPHI).

OnuceiBaTh ¥ UHTEPIPETUPOBATH PEATIbHBIE YUCIOBBIE JIaHHBIE, MPEICTABICHHBIE
B Ta0nuIlax, Ha AUarpammax, rpapukax.

OpueHTHPOBATHCS B MOHATUAX U ONEPUPOBATH UMHU Ha 0a30BOM ypOBHE: CpeaHee
apudmernueckoe, MearaHa, HauOOoJbIlIee U HAMMEHbIIIEE 3HAUCHUS, pa3Max.

NmeTe mnpexacraBieHue O CIIy4dalHOM UW3MEHUMBOCTH Ha IpUMEpax IEH,
bu3nyecKux BEJIMYMH, AHTPONOMETPUYECKHX JaHHBIX; HMETh NPEJICTaBICHHUE O
CTaTUCTUYECKON YCTOWYHUBOCTH.

8 KVIACC

W3Bnekats u mipeoOpa3oBbIBaTh HHPOPMAIHIO, TIPEICTABICHHYIO B BHJIE TaOJHII,
auarpaMm, TpauKoB; MPEACTABIATH JaHHBIE B BUJIE TA0JIUII, AUArpaMM, Tpadukos.
OnuceiBaTh MOCJIE COBMECTHOTO aHAM3a JaHHBIE C MOMOIIBID CTATUCTUYECKHUX



MoKaszaTeNiel: CpEeINHUX 3HA4YeHWH W Mep paccemBaHus (pa3Mmax, AucHepcus |
CTaHJIapTHOE OTKJIOHCHHE).

HaxoauTh 4acTOTHI YMCJIOBBIX 3HAYEHHUW W YacTOTHI COOBITHIA, B TOM YHCJE TIO
pe3ynbTaTaM U3MEpPeHH W HaOMIOJACHUN (C MCTOIh30BAaHUEM 3PUTEIHHOW HATJISTHOCTH
U/unv BepOaJbHON OMOPHI).

HaxoauTh BEpPOSITHOCTH CIy4aWHBIX COOBITUH B OIBITaX, 3HAs BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHUI, B TOM YHCJIE B OMBITAX C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH
COOBITHSIMU (C CTIONB30BAHUEM 3PUTEIIBHON HATJISTHOCTH W/WJIA BepOaTbHOU OMOPHI).

HNmeTs mpenacTtaBieHue O Trpa@UUecKUX MOJENSIX: JEPEeBO  CIy4ailHOTO
HKCIIEPUMEHTA, AUarpaMMbl DUjepa, YUCI0Bast MpsMast.

OnepupoBaTh MOHATHUSMH Ha 0a30BOM YypOBHE: MHOXKECTBO, IOJIMHOXECTBO;
BBITIOJIHATH OIEpaIlid HaJ, MHOKECTBAMHU: OOBECIWHCHHE, IMEepPECeUCHHUE, IOIMOIHCHHCE,
MEPEUYHCIIATH JIEMEHTHI MHOKECTB; PUMEHSITh CBOMCTBA MHOXKECTB (C MCIIOJIb30BaHUEM
BU3YyaJIbHOM OTIOPHI).

Nmers mpencraBieHne o rpaduyecKoM TMPECTAaBICHUE MHOXKECTB U CBs3el
MEXy HUMU JJIsl OITMCaHUs MPOIIECCOB U SBJICHUM, B TOM YUCJIE TIPHU PEIICHUU 3374 U3
JIPYTUX y4eOHBIX MPEIMETOB U KypPCOB.

9 KJIACC

W3BnekaTe U mpeoOpa3oBbIBaTh MHGOPMAIIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
MCTOYHMKAX B BUJE TaONHIl, AuUarpaMm, rpauKoB; MPEACTaBIATh JaHHBIE B BUJE
Ta0IuIl, TUarpamMm, rpauKoB.

Pemate npocreiinue 3aa4i OpraHu30BaHHBIM IEPEeOOPOM BaPHAHTOB, a TAKXKE C
MCIIOJIb30BaHNEM KOMOWHATOPHBIX MPABUIT U METOJIOB.

Nmetp mnpencraBieHue 00 oONMCATENbHBIX XapaKTepUCTUKaX HJii MacCHUBOB
YUCJIOBBIX JJAHHBIX, B TOM YHUCJIE CPETHUE 3HAYCHHUS U MEPBI PACCEHBAHUS.

HaxonuTh 4acToThl 3HAYEHUHM M YACTOTHI COOBITHSA, B TOM YHCIE TMOJIb3YACh
pe3ynbTaTaMu NPOBEIEHHBIX M3MEPEHUl M HaOM0JIeHUl (C Omopoil Ha CIPAaBOYHYIO
nH(popMaIuio).

HaxonuTth BEpOSITHOCTU CITy4ailHBIX COOBITHI B U3yYEHHBIX OMNbITaX, B TOM YHCIIE
B ONBITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU, B CEPHUSIX UCIBITAHUN 0
[IEPBOTO YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

HNmeTh npencTaBiieHUE O CIIyYalHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

WmeTts mpencraBieHHEe O 3aKkOHE OONBIIMX YHCEd KaKk O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4YallHOM HM3MEHUMBOCTH M O POJIM 3aKOHA OONBIIMX 4YHCET B
MPUPOJIE U OOIIECTRE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTtuueckoe INIAHUPOBAHUC M KOJIHYCCTBC YaCOB, OTBOAMMBIX Ha OCBOCHHC Ka}KIIOﬁ TCMBI yqe6Horo mpcameTa

«Marematuka» deaepaqbHON aJanTUPOBAHHOW OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO OOIIETO 0Opa3oBaHMs

06y‘IaIOHII/IXCSI C 3&II€p)i(KOI>i IICUXNYCCKOI'0 Pa3BUTHA, B LCIOM COBIIaAAAOT € COOTBCTCTBYIOIIHMM pa3acioM @ez[epaJIBHoﬁ

paboueil mporpamMmbl yuyeOHOro npeamera «MaTeMmatrkay o0pa3oBaTeNbHON MPOTpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUS.

HpI/I 9TOM OpFaHI/I?)aI_II/ISI BIIpaBC CaMa BHOCHUTb M3MCHCHHA B COACPIKAHNUC U PACIIPCACIICHUC y‘l€6HOFO MaTcpuaia 110 roagam

oOyuyeHusi, B IMOCJIEOBATEIbHOCTh M3YYEHUS TEM U KOJMYECTBO YAaCOB HA OCBOEHUE KAXKIOW TEMBbI, OIpeleiIeHHE
OpraHU3alMOHHBIX (opM 0OyueHus U T.11. OOOCHOBAHHOCTH JAHHBIX U3MEHEHUH OIpeeNnsieTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzauueid Y MK, nHIuBHIyaIbHBIMUA NICUXO(U3NYECKUMH OCOOEHHOCTSIMU KOHKPETHBIX oOy4aromuxcs ¢ 311P, crenenpro
YCBOEHHOCTH WMH YYEOHBIX TE€M, PEKOMEHJALMSAMHU IO OTOOpY M aJanTalud Y4yeOHOro marepuaia I0 MAaTeMaTHKeE,
IIPEACTABICHHBIMU B [ [0SICHUTEIBHON 3aITMCKE.

5 kaace (He menee 170 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

(43 u)

Apudmernueckue AEHCTBHS C HATypaJbHBIMH  UYHCIAMH.
CpolicTBa HyNls IpHU CIOXKEHHMM M -yMHO)XEHHMH, CBOWCTBa
€AMHUIBl  Ipu  yMHOXeHuu.  [lepemecturensHOoe W
COUETaTEIbHOE  CBOWCTBA  CIIOKEHUS U YMHOXKEHHS,

*pacIpe/IeTHTEIBHOE CBOMCTBO YMHOKEHMS™ *.

4acoB)
HaTtypaabHbie Jecatnynas cucrema cuucieHus. Psn HaTypanpHbIX uncen. |Uurarhb, 3anucbiBaTh, CPABHUBATH HATYPAJIbHBIE 4YHUCIA,
umciaa. leiicrBust ¢ |Hatypanbnbii psg. Yucno 0. HarypanbHble uyncia Ha|y4acTBOBAaTH B OOCY:KIEHHMH CIIOCOO0B YIOPSIOYMBAHMS
HATYPaJIbHbIMHI KOOp-IAUHATHOU MPSAMOM. CpaBHeHue, OKPYTJICHUE | YUCEIL.
YU CIAMH HaTypaJIbHBIX YHCEN. HN300paxaTh KOOPAMHATHYIO IPIMYH0, OTMedYaThb 4KCIIA

TOYKAMU Ha KOOPAMHATHOM NPSMOW, HAXOAUTH KOOPIUHATHI
TOYKH.

HccnenoBarh cBolicTBa HaTypaibHOro psaa, uncen 0 u 1 npu
CJI0KEHUU U YMHOXXEHHUH.

Hcnoab3oBaTh NPaBHJIO OKPYIVIEHHS HATypalbHBIX YHCEI
IPH HEOOXOIMMOCTH C OTIOPOM Ha alTOPUTM IPaBUIIA.




*JlenuTenn © KpaTHbIE™ YuUCla, PA3JIOKEHHWE YHUCIIAa Ha
MHOkuTenu. Jlenenue c ocrarkoM. IIpocTeie m cocTaBHBIE
yucna. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

UucnoBble BbIpaXeHUs ; TOPSAOK JEHCTBUH.

Pemrenue TeKCTOBBIX 33/1a4 HA Bce apu(MeTHUECKUE ICHCTBHS,
HAa JIBIJKCHUE U ITOKYIIKH.

BeinoHaTs apudmernyeckue AeHCTBHA C HATypalbHBIMU
YUCJIAMH, BBIYUCJIATH 3HAYCHUS YUCIOBBIX BBIPAKEHUU CO
ckoOkaMu 1 6e3 CKOOOK.

3anuchIBaTh IPOU3BEJCHUE B BUJIE CTEIICHH, YUTATH CTEIICHH,
HCNOJIB30BATh TEPMHHOJIOTHI0 (OCHOBAaHUE, I10Ka3aTelb),
BBIYHC/ISITh 3HAYEHUsl CTENeHell mnpu HEOOXOAUMOCTH C
BHU3yaJIbHOW OIIOPOM.

BbInoTHATL, NPUKUAKY M OIEHKY 3HAaYCHUM YHCIOBBIX
BBIPDAKCHM, MpeAIaratb U NPUMEHATh NPUEMBI MPOBEPKH
BBIYUCIICHUM.

Hcnonp30BaTh 0OpU BBHIYMCICHUSX MepPeMeCTUTEIbHOE H
couerarejibHOe CBOMCTBAa CJIOKEHMSI W YMHOKEHMHS,
*pacnpeneauTeabHOe CBOICTBO YMHOKEHUsT™;
dbopmynHpoBaTh U TNPUMEHATH IMpaBUiIa MPeodpa3oOBaAHHA
YHMCJI0BBIX BbIPa:KeHUil Ha OCHOBeE CBOIICTB
apupmMeTnvecKuX JIelicTBHIi NP  HeOOXOAMMOCTH C
HAINPaBJAIOLIEH IOMOIIbIO.

®opmyaupoBaTh oONpeneSeHHsT JIEIUTENs M KpaTHOro (c
OMOpOW Ha aJropuTM IMpaBWiIa), Ha3bIBATh [JEIUTEIN U
KpaTHBIEC YMCIIa; PACMO3HABATH IIPOCTBIE U COCTABHBIC YMCIIA;
(hopMyJIMPOBATH U MPUMEHSATH MPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha anropuTM IMpaBuUia); MPHUMEHSATH
AJITOPUTM  PA3JIOKEHUS] YHCIa Ha MPOCTble MHOXHUTEIH;
HAXOHUTh OCTaTKU OT JIEJICHUS U HEMOJIHOE YaCTHOE.
Pacno3nHaBaTh WCTUHHBIE U JIOKHBIE BBICKAa3bIBAaHUS O
HATypaJIbHBIX yuciax, NPUBOAUTH NpuMepbI u
KOHTPIPUMEDPBI, CTPOMTH BbICKA3bIBAHUA U OTPULIAHUSA
BBICKA3bIBAaHUN O CBOMCTBaX HaTypaJbHBIX YUCEN C OMOPOW Ha
obpaszerr.

Pemiath TEKCTOBBIE 3alayll  apu(METHYECKHUM CIOCOO0M,
HCNO0JIb30BAaTh 3aBHCHMOCTH MEXIYy BEIMYMHAMH (CKOPOCTb,
BpeMsi, PacCTOSHUE; I1I€Ha, KOJIUYECTBO, CTOMMOCTh U JIp.) TPHU
HEO0OXOJIMMOCTH C MCIOJB30BaHUEM CIIPABOYHON WH(OpMAINH:
aHAJM3UPOBATH TEKCT 33Ja4u, nepedopMyupoBaTh yCIOBUE,




U3BJIEKATH HEOOXOAMMBbIE JTaHHBIE, yCTAHABJIMBATH
3aBUCUMOCTH MEX]y BEJIMYMHAMHU MpPU HEOOXOIUMOCTH C
HAIIPABJIAIOLIEH ITOMOLIBIO.

MoaeanpoBaTh XOJ PELICHUS 33a4d C MOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBL.

[MpuBoaursh, pa3duparb pasIUYHBIC
pelleHni  TEeKCTOBBIX 3ajgad  (mpu

HAIPAaBIIAIONIEH TOMOIIBIO).

C noMombI0 MeAarora OLMEHUBATH IOIYYCHHBIM PE3yJbTarT,
OCyHIeCTBJSATH  CAaMOKOHTPOJIb,  IIpOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLUIMOKH.

*Pemats 3amaum ¢ MOMONILIO mepedopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

pCIICHMsI, 3alucu
HEeOOXOAUMOCTH €

Harasianas
reomerpus. Jlmanu

Ha IMJIOCKOCTH
(12 1)

Touka, npsimas, oTpe3ok, Jyd. Jlomanas. M3smMepenue IvHbBI
OTpe3Ka, METPUYECKUE EIMHMIBI HU3MEpPEHUs  JJIMHBIL
OKpYy’>KHOCTb U KpYT.

ITpakTryeckas paborta «IlocTpoeHue y3opa U3 OKpy>KHOCTE».

VYron. IlpsMoH, OCTpbIM, TymnoW W pPa3BEPHYTBIA YIJIBL.

N3mepenue yrios.

[TpakTuyeckas pabdora «IlocTpoeHue yrioB.

Pacno3HaBaTh Ha 4epTekax, pUCYHKAX, OMHUCHIBATD,
UCIOJIb3YSl TEPMUHOJIOTHIO, W HM300paskaTb C IIOMOIIBIO
YepTEXKHBIX ~ MHCTPYMEHTOB  (IIpH  HEOOXOJUMOCTH  TIO
BU3YaJIbHOW OMOpe): TOUYKY, HpPSMYIO, OTPE30K, JIyd, Yrod,
JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBath, NMpUBOAMTH NMPHMePHI OOBEKTOB PEATBLHOIO
MHUpa, UMEILUX (OpMy H3YYEHHBIX (UTYp, OIEHHBATH HX
JIMHENHBIE Pa3MEpHI.

Hcnoab3oBaTh JUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI JJIS
IIOCTPOCHUS U U3MEPEHHA: U3MEPSATh [UIMHY OTPE3Ka, BEIUYUHY
yIia; CTPOMTh OTPE30K 3aJaHHOW JUIMHBI, YTOJ, 3aJaHHOU
BEJINYMHBL; OTKJIAABIBATH LUPKYJIEM PaBHbBIE OTPE3KH, CTPOUTH
OKPY>KHOCTb 33/IaHHOT'O pajinyca.

N300paxkarh KOHQUIypallud TeOMETPUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTEH, MX 4YacTed Ha HEIMHOBAHHOW U
KjeT4yaToil Oymare; mpeaJjaratb, ONMHCHIBATH M 00CYKIaTh
CIoco0bl, AaJrOPUTMBI TIOCTPOEHUS IIOCIE COBMECTHOIO
aHayu3a.

Pacno3naBarb u M300paxkaTh Ha HEJIMHOBAHHOM M KJIETYATOU




Oymare TpsAMOW, OCTpBIH, Tymo#, pa3BEPHYTHIA  YIJIbI;
CPABHUBATD YIJIbL.

Bb1uucasaTh JUIMHBI OTPE3KOB, JIOMaHBIX.

ITonnumare M HMCHOJB30BATh NPH PELICHHH 3a4ad4
3aBMCUMOCTH MEXIY €IMHUIIAMU METPUYECKOU CUCTEMBI MEp;

SHAKOMHUTBHCH C HEMCTPUICCKUMHU CUCTEMAaMU MEP,; BhIPAXKATD

JUIMHY B Pa3jMYHBIX  €QUHUIAX  M3MEpPEHUs  Mpu
HEO0OXOJIMMOCTH C OMOPOI Ha CIIPaBOYHYIO UH(DOPMALIHIO.
HccnenoBary  Gurypsl ©  KOH(HUTypamuu,  HCIONB3YS
1U(pPOBBIE PECYPCHI.

OO0LIKHOBEHHBIE
npoou
(48 1)

HpoOb. IlpaBunpHble M HenmpaBwibHbIE ApoOu. OcHOBHOE
cBoicTBO Apodu. CpaBHEHHUE IPOOEH.

Crnoxenue 1 BelYUTaHHE OOBIKHOBEHHBIX ApoOel. CmelianHas
IpoOb. VYMHOXEHHE U JeJeHHE OOBIKHOBEHHBIX JApo0eii;
B3aUMHO-O0paTHBIC IPOOH.

Pemienue TeKCTOBBIX 3afay, coiepkaiux Jpoou. OCHOBHBIE
3a/1auu Ha ApoOH.

ITpumeHeHne OYKB Ul 3alIMCU MaTEMaTUYECKUX BhIPAKEHUH U
MIPEIIOKEHU M.

MopaenupoBath B Trpaduyeckoi, npeaMeTHol dopme,
MIOMOILIbI0 KOMIIBIOTEpA TOHSATUS U CBOMCTBA, CBSA3aHHBIE C
OOBIKHOBEHHOM JAPOOBIO.

YuTaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE Jpo0H,
npeaiarath U 00Cy:KIaTh COCOOBI YIIOPSIIOUUBAHUS IpOOEii.
M300pa:karp  OOBIKHOBEHHblE  ApoOM  TOYKAMHU  Ha
KOODJMHATHOM  IPSAMOW; HMCHOJIb30BATh  KOOPAMHATHYIO
HPSMYIO JUIsI CPaBHEHUS IpOOEi.

®opMyJIMpPOBaTh, 3aNIUCHIBATH € MOMOUILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOW C Omopod Ha MpaBHIIO;
HCNO0JIb30BaTh OCHOBHOE CBOMCTBO APOOM Mg *COKparieHus
npobeit M mpuBeneHHs IpoOM K HOBOMY 3HAaMEHATENI0 B
MPOCTEHIINX CclTyyasx™.

IpencraBasary 10 00pa3ly cMelmaHHY JApoOb B BHJE
HENpPaBWJIBbHOM W  BBIIEHATH LENyH 4YacThb YHCIa U3
HEMpPaBUIBHOM Jpodu.

BoinoaHATL apudgMeTnyecKue JeicTBUs C OOBIKHOBEHHBIMU
OpoOsSMU B TPOCTHIX CIydYasx; TPHMEHSTh CBOHCTBA
apu(pMETHIECKUX NENCTBUI JUTS parMoOHAIN3AIA
BBIYMCIICHUM.

BbINOJHATL NPUKHAKY M OLEHKY pPEe3ylbTaTa BBIYHCICHUM;
npeiaratb 1 NPUMEHATH NPUEMbI IPOBEPKH BbIUNCICHUN.
IIpoBoauTh McCIeTOBAHUSI CBONCTB ApoOeii, omupasich Ha




YUCJIOBBIE  IKCIEPUMEHTHI
KOMIThIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS O JPOOSX,
NPUBOAUTH NMPUMEPBI U KOHTPIIPUMEDBI.

Pemars npocreimme TEKCTOBBIE 3aJayd, COAEpKallUe
JIpoOHBIE JaHHBIC, W 3aJa4d Ha *HAXO0XICHUE YaCTH IIEJIOT0 H
LIEJIOTO T10 €r0 YaCTH; BISABJSATH UX CXOJCTBA U Pa3Iuuus™.
MopaenupoBaTh XOJ PELICHUS 3aJayd C IIOMOLIBIO PUCYHKA,
CXEMBI, TAOJIUIEI.

IpuBoguTh, pa3zduparb, OUEHUBATH PA3IUYHBIC PELICHUS,
3aMUCH PEIICHUM TEKCTOBBIX 3a7ad IMPU HEOOXOIUMOCTH C
HAIPABJIAIONICH TOMOIIIBIO.

C noMolbi0 mnegarora OMeHUWBATH IOJYYCHHBIN PE3yJbTar,

(B TOM d4uclIe C IIOMOIIbIO

OCYINECTBJAThL  CAMOKOHTPOJIb,  IIPOBEPsis  OTBET  Ha
COOTBETCTBHE YCIOBHIO, HAXOAUTh OIIMOKH.
3HAKOMHTBCS ¢ HCTOPHEl Pa3BUTUS apUPMETHKH.

Harasanas MuoroyronsHukd.  UeTBIpEXYTONBHUK,  NPAMOYTOJLHHUK, | PacmosnaBaTh, H300pakaTh C  IOMOINBI0  YEPTEKHBIX

reoMeTpusi. KBaJIpar. UHCTPYMEHTOB W OT pPYKH, MOJEIUPOBaTh M3 Oymaru

MHOTOYTONLHHKH | Tpovro k. MHOTOYTOJIbHHKH.

(10 4.) ToWw@Ab ¥ MepUMeTP IPIMOYTOIbHUKA H MHOTOYTOJIBHUKOB, | IPHBOIMTE IPHMepbI 0OBEKTOB PEATbHOr0 MHUPa, UMEFOIIUX
COCTaBIEHHBIX U3 MPAMOYIOJLHUKOB, €IMHHILI W3MEPEHHS (bopmy  mHOTOyrOMBHHK, MpAMOYroJbHIKa,  KBaJpata,
rora . [lepHMETp MHOTOYTOTBHIKA. TPEYTOJILHUKA, OLEHHUBATH X JIMHEHHBIE Pa3MepBl.

BbIYNCJAATh: TEPUMETP TPEYrOAbHUKA, MPAMOYTOIbHUKA,

MHOT'OYTOJIbHUKA; IUIOIA/Ab MPSMOYToJbHHUKA, KBajapara (Ipu
HE0OXOIUMOCTH C OMOPOI Ha aIrOPUTM yUEOHBIX NEHCTBUIN).
M3o0paxatb OCTpPOYT'OJIbHBIE, IIPSIMOYTOJIbHBIE u
TYIOYT'OJIbHBIE TPEYTOJIbHUKH.

CrponTh Ha KieT4aToi Oymare KBagpaT U MPSMOYTOJbHUK C
3a/IaHHBIMHU JYITMHAMU CTOPOH.

HccaenoBarb cBoiicTBa NPAMOYTOJIbHUKA, KBajpara IIyTEM
AKCIIEPUMEHTa, HaONIOICHUs, W3MEPEHHUs, MOJEINPOBAHMUS;
CpaBHUBATh CBOMCTBA KBaJApaTa U IPsIMOYTIOJIbHUKA.
Pacno3naBatb WCTHHHBIE W JIOXKHBIE BBICKAa3bIBaHUS O




MHOTI'OYI'OJIbHUKAX, HIPUBOJAMTH NPHUMePbI U KOHTPIIPUMEDHI.
HccnenoBath 3aBUCMMOCTS IUIOINAAU KBAApaTa OT JUIMHBI €r0
CTOPOHBI.

Hcnonb3oBaTh CBOMCTBA KBAJAPAaTHOW CETKH VISl MIOCTPOSHUS
¢uryp;  pa3éouBaThb  TIPSIMOYTOJIBHUK  HA  KBaJparhl,
TPEYroJbHUKH; COCTaBJAATHL (QUIYypbl U3 KBaApatoB U
NpSIMOYTOJIbBHUKOB M HAaXOOUTh WX IUIOHIa]b, pa30uBaTh
burypsl Ha OpPSIMOYTOJBHUKH M KBaJpaThl U HAaXOIUTh HX
ioniaib (Ipyu He0OXOJUMOCTH C HANIPABJISIFOIIEH [TOMOLIBIO).
BoipaxaTrh BeIMUMHY IUIOINAJU B DPA3IMUHBIX EAMHMUILAX
U3MEpPEHUs] METPUYECKOM CHCTEMbl Me€p, MCHO0JIb30BaTh
3aBHCMMOCTH MEXJIy METPUUECKUMHU €IUHULAMH W3MEpPEHUS
iouiaad Npu HEOOXOAUMOCTH C OINOPOM Ha CIPABOYHYIO
nHpopManuo.

3HaKOMHMTBCS € MNpUMepaMu HPHMMEHEHUsl IUIONAId U
nepuMerpa B NPAaKTUYECKUX cUTyauusx. Pematb 3agaum u3
peasIbHOM KU3HHU, P HEOOXOAUMOCTH C OIOPOI Ha aJIrOPUTM
[IPaBHUJIa, 00CYKAATH Pa3IHYHbIe CIIOCOOBI PELIEHUS 3a1ay.

/lecaTUuHbBIE
npoou
(38 )

Hecstuunas 3anuch apodeii. CpaBHEHUE IECITHYHBIX IPOOCH.

JleiicTBusl ¢ necATUYHBIMU ApoOsimMu. OKpyTIeHUE TeCATUIHBIX
po0ei.

Pemenne TekcTOBBIX 3amad, coaepkamux Apodu. OCHOBHBIE
3a/1a4u Ha JApoOH.

IIpencraBasaTh JECATUUHYIO Ipo0Ob B BUAE OOBIKHOBEHHOM,
YUTATh W 3aNHCHIBaTh, CPaBHUBATH [ECATHUYHBIE Jpoowu,
npegjaratb M 00CyKAaTh CHOCOOBI  YIOPSAOYMBAHUSA
JECATUYHBIX ApoOeil.

N3o06paxkarh aecaTuyHble ApoOU TOYKAMHU Ha KOOPAMHATHOMN
IIPSAMOM.

BbISIBIAATH CXOACTBA M PAa3JIM4Us IPaBUI apU(PMETUUECKUX
JEUCTBUI C HATypalbHBIMH 4YHCIAMU M JI€CATUYHBIMU
JIpo0OsiMU, TTOCIIE COBMECTHOTO aHAJIN3a.

BoinoHATh apupMeTndyeckue JEHCTBHS C JECATUYHBIMU
Ipo0sMHU; BBIMOJHATH, TPHKUAKY W OIEHKY pe3yibTara
BBIYUCIICHUM.

I[IpumeHsiTe cBolicTBa apudmeTnyeckux ACUCTBUH  JUIS
paloHaIN3alu1 BBIYUCICHUH.

[IpuMeHsATH NPABUJIO0 OKPYIJIEHHA JECATUYHBIX IApO0ei, npu




HEOO0XOMMOCTH C BU3YaJIbHOW OMOPOii.

IIpoBoauTL MCCIETOBAHUS CBOWMCTB JECATUYHBIX JApoOeH,
ONUpasCh Ha YHUCIOBbIE SKCHEPUMEHTH (B TOM YHCIE C
MOMOIIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O IPOOSIX,

NPUBOAUTL NPUMEPbl U  KOHTPIPHUMEPHl, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUS BbICKA3bIBAaHUH.
Pemarp mpocrediiie TEKCTOBBIE 3a7aud, COJAEpIKalue

JIpoOHbBIE JaHHbBIE, U HAa *HaXO0)K/IEHUE YaCTH IIEJIOr0 U IIeJIOr0
II0 €0 YacTU™; BBISBJIATH UX CXOCTBA M Pa3JINYHS.
MoaenupoBaTh XOJ PELICHUS 33aJaud C IOMOIBI0 PUCYHKa,
cXeMbl, Tabmuibl. Pa3éuparh pa3iuyHble PELICHUs, 3alUCH
peLIeHUI TEKCTOBBIX 3a/1a4.

OmnepupoBarh ApOOHBIMU YHCIAMU B pEATbHBIX JKU3HEHHBIX
CUTYalUsX.

C nmomMompbI0 MmeJarora OUEHUBATH IOJYYCHHBIM pPE3yJIbTar,
OCYLIEeCTBJSATHL  CAMOKOHTPOJIb,  IMpOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUThH OIINOKH.

3HAKOMUTHCS C HCTOPHEN Pa3BUTHS apU(PMETHKU

Harasanas
reoMeTrpus.
Tesna u purypni
B IIPOCTPAHCTBE
CAY

*MHororpanHuku. M300pakxeHue MHOTOrpaHHUKOB. Mojenu
MIPOCTPAHCTBEHHBIX TEJI.

[IpsimoyronbHbI napamnenenunen, kyo. Pa3séprku kyba u
napajulesIenunena.
O0BEM KyOa, IpSIMOYTOJIBHOTO Mapajulesenumneaa™.

PacnosHaBare Ha 4eprelkax, pPHCYHKaX, B OKPY:KaIOLIeM
MHpe IPSIMOYTOJIbHBIN Mapanienenumnes], Kyo, MHOTOTPaHHUKH,
ONUCBHIBATb, HCHOJBb3YH]  TEPMHHOJIOTMIO, OLEHUBATH
JIMHEWHBIE pa3MEPBL.

I[MpuBoauTH MpUMeEPbI 0O0HEKTOB PEATBHOTO MUpPA, UMEIOIINX
¢bopMy MHOrOTrpaHHHMKA, MPSIMOYTOJIBHOTO Mapaiesenurena,

KyOa.
N3o6paxkath Ky0 Ha KieTyaTol Oymare.
HccaenoBarh cBoiicTBa KyOa, MPSIMOYTOJIBHOTO

napajuiejienumne[a, MHOTOTPAaHHUKOB, HMCIIONB3Ysl MOJIETH TpH
HEO0OXOIUMOCTH C HAMPABJISAIONIEH MOMOIIBIO.

PacnosnaBare pa3BéPTKM Kyba ©W  mapaliesenuresaa.
MoneaupoBath Ky0 U napajenenurne] U3 Oymaru U npodux
MaTepHuayioB, 1o o0pasiry.




Haxoauth u3MepeHMs], BBIYMCJASATH IUIOIAJb IIOBEPXHOCTH;
00BEM Ky0Oa, MPSIMOYTOJIBHOTO HapaiesienuIea ¢ Oropor Ha
QITOPUTM YYEOHBIX JICHCTBUH; HCCAEA0BATH 3aBHCHMOCTh
00béMa Kyba OT IJIMHEI ero pedpa.

HabawaaTe W NpPOBOAWTH AHAJOTHM MEXITY IOHATHUSAMU
IO ¥ 00BEMA, IEPUMETPA ¥ TUIOIA A TIOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE ¥ JIOXKHBIC BBICKA3bIBaHUS O
MHOTOTpaHHUKAX, NMPHBOAUTH NMPUMEPbI U KOHTPIPUMEPHI.
Pematp 3a1a4uu U3 peasbHOMN KU3HHU.

IMoBTOpEeHUE
1 00001IeHNEe
(10 u.)

[ToBTOpEeHHE OCHOBHBIX TMOHITHN W METOIOB Kypca 5 Kiacca,
000011IeHNE 3HAHUH.

BorunciasTs 3HAYECHUS BBIPAXKECHHUI, CoJIeprKaIInx
HaTypaJIbHbIE 4YHCJIa, OOBIKHOBEHHBIE U JIE€CATUYHBIE JIpoOH,
BBIMIOJHATh MPEo0pa3oBaHUs 4YHCET MPU HEOOXOIUMOCTU C
HaIIpaBJIAOIIECH TOMOILBIO.

BeiOoupar,  cmoco0  CpaBHEHUsT  4HCE,  BBIYUCICHUH,
NpUMEHATH CBOiicTBa apudMeTHUecKux JeHCTBUH Ui
paluMoOHaNN3alUN BHIYUCIICHUI.

OcyuiecTBJAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA M
CaMONPOBEPKY pe3yibTaTa BEIUUCICHUMN.

Pemath mnpocreiilime 3agaudM U3 PEAIBHOW  KU3HH,
NPUMEHATh MaTeMATHYeCKHe 3HAHUS [l PElIeHUs 3a/1a4 U3
JIPYTUX y4eOHBIX MIPEIMETOB.
Pemiare mnpocreiiume 3agauM
CPAaBHUBATb  CIIOCOOBI  PEIIEHUS
PalMOHAJIBHBIN CIOC00.

crnocodoamu,
BbIOMpPaATh

Pa3HbIMH
3aj1aum,

6 kmacc (e menee 170 u)

Ha3Banue
pa3aena (TemMbl)
Kypca (4uci1o
4acoB)

OcHoBHOE coepkaHue

OcHoBHbBIE BU/BI 1eSIT€IbHOCTH 00y4aI0IIMXCH




HarypaibHble
yucaa

(30 1)

ApudmeTrndeckne JIeicTBUS c MHOT'O3HAYHBIMHU
HaTypaJbHbBIMU 4YHCJIaMHU. YHCIIOBBIE BBIPAKEHUS, MOPSAIOK
JEeICTBUH, NCIIOJIBb30BaHuE CKOOOK. OKpYyriaeHHe HaTypaJIbHbIX
qHCell.

Jlenurenu u KpaTHBIC YKCia; *HAMOONBIINI OO JIETUTETh
Y HauMEHbIIIee 00111ee KpaTHOe™.

PaznoxeHnne 4wncima Ha MpPOCTBIE MHOXKHUTENH. JlenuMocTb
CYMMBbI U NPOU3BeJeHUs. JleJIeHre C OCTaTKOM.
Pemienne TeKCTOBBIX 3a/1a4.

BopinouaHsaTs apudpmernueckue aeiicTBUS ¢ MHOTO3HAYHBIMU
HaTypaJbHbIMU YHUCJIAMH, HAXOAUTh 3HAYEHUS] YHCIOBBIX
BBIPQXEHHUH CO CKOOKaMH  6e3 CKOOOK; BLIYMCJISATH 3HAYEHHUS
BBIPKEHMI, COAEPIKALIUX CTEIICHU.

BbInoIHATL NPUKMAKY M OLEHKY 3HAYEHUH 4YHCIIOBBIX
BBIPAKEHUH, MPUMEHSITh MPUEMBbI TPOBEPKH PE3YJIbTATA.
Hcnonp30BaTh IpU  BBHIYMCICHUSX MepeMeCTUTEIbHOE U
coyeraTrelbHOEe CBOMCTBA CJI0KEHMSI W  YMHOKCHUS,
*pacnpenejinTeibHOE CBOWCTBO YMHOKEHHUSI OTHOCUTEILHO
CJI0KeHHS ™, CBOIMCTBA apu(P)MeTHIYECKHUX JIelCTBHIA.
HccnenoBarth  YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOAUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

@®opMyIMPOBATH  ONpeaeJeHus JEIUTelsd U KpaTHOIo,
HauOOJbIIEr0 OO0IIero JeiIuTeNss M HAUMEHBIIEro O0OIIero
KpaTHOTO, MPOCTOIO0 M COCTABHOIO YHUCEJ; HCIOJIb30BATh ATH
MOHSTHS TIPU PELICHUH 3a]1a4 (IIPU HEOOXOAUMOCTH € OTIOPOH Ha
QJICOPUTM IIpaBUIIA).

[puMeHsITH AJTOPUTMBI BBIYUCICHHUS] HaHOOJBIIEro OOILIEro
JIETTUTENsT W HaWMEHBIIEro OOIIero KpaTHOTO JBYX YHCEN,
QITOPUTM PA3JIOKEHUS YHCIIa HAa TPOCTHIE MHOKHUTEIH.
HccaenoBath cBoiicTBa JCIMMOCTA CyMMBI W TIPOU3BEICHUS
YHUCeJl ¢ ONIOPOM HA BOIIPOCHBIN IUIAH.

IlpuBoauThL NpUMepPbI YUCEN C 33JaHHBIMM CBOMCTBAMH,
Pacno3HaBaTh BepHble W HeBEPHbIEe YTBEPXKICHUA O
CBOMCTBAX 4YHCEN, ONMPOBEPraTb HEBEPHBIC YTBEPKICHUS C
MOMOIIIbI0 KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4yeCcKHe  NPENJOKEHUS  C
TIOMOIIIBIO CBS30K «H», KUATN», «ECHH..., TO...» M0 00pasiy.
PemaThb TEKCTOBBIC 33/1a4l, BKIFOYAIOIINE TOHATHS JETUMOCTH,
apu(METHYECKUM CIIOCOOOM, HCHOJb30BaTh Iepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOI Ha BOIPOCHBIN IIJIAH.
MopaeanpoBaTh XOJI pELICHUS 3aJa4d C IOMOIIBIO PUCYHKA,
CXEMBI, TaOIUIIBI.

[TpuBoauTH, pa3buparh, OLEHUBATH Pa3jJHYHbIE pPelIeHUs],




3alMCH PpelleHNH TeKCTOBBIX 3aJa4 C HaIpaBJsIoOIIEH
HOMOILBIO.

Kpurnuecku oneHuBaTh MOJYy4YeHHBIH pe3yJbTaT, HAXOAUTh
OIIMOKH, OCYIIECTBJATH CAMOKOHTPO./b, NPOBePssi OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasnuas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(74)

*Tlepnenauxynspublie npsmele. [lapaniensubie npsMpie™.

PaccrossHne mexnay ABymMs TOYKaMH, OT TOYKM O IPSMOH,
JUIMHA ITyTH HA KBAaJPATHOM CETKE.
*TIpumepsl NPSAMBIX B IPOCTPAHCTBE™.

Pacno3naBarp Ha ueprexax, PUCYHKax CIyd4ad B3aUMHOIO
PacCIoJIOKCHHA ABYX PAMBbIX.

HN300paxkatb ¢ MNOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB
KJIETYaTOl Oymare JBe TIepeceKaroIuecs MpsiMble, JBE
napajuleNbHbIe MPSMBIC, CTPOUTH MPSIMYIO, IEPICHIUKYIAPHYIO
JIAaHHOM.

IIpuBoauTs npuMepbl MapajuieJIbHOCTH u
MEPIEHIUKYIAPHOCTH HPIMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJbHUKAX NEPHEHAUKYISAPHbIE U
napajuiejabHble  CTOpOHbL. M300paxaTb MHOIOYTOJIBHUKH C
napajyuieNbHBIMU, IEPICHIUKYISIPHBIMUA CTOPOHAMH I10 00pas3iy.
HaxoauTh paccTosHWE MEXAY IBYMS TOYKAMH, OT TOYKH 10
OpsIMOM, JUIMHY NYTH Ha KBaJpaTHOM CETKe, B TOM YHCIIE
UCIIONB3YsI IIU(POBBIE PECYPCHI.

JApoon
(32 v)

OObIKHOBEHHast  ApoOb, OCHOBHOE  CBOWCTBO  JIpoOH,
cokpaienue podeil. CpaBHEHHE U YIIOPAI0UYMBaHNE APOOEH.
Hecaruunblie 1poOu 1 MeTpUYecKas CUCTeMa Mep.

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU IPOOSMHU.

OtHomenue. [lenenne B JaHHOM OTHOIICHWH. *Macmralb™,
MIPOTIOPITHSI.

[lonsitue mponeHTa. Boluncienre mpoleHTa OT BEIMYHUHBI U
BEJIMYMHBI IO €€ TIPOIICHTY.

Pemenne TeKCTOBBIX 3a/1a4, COJIEPKAIINX JPOOH U MIPOIIEHTHI.
[TpakTudeckas pabota «OTHOIIEHUE ATUHBI OKPYKHOCTH K €8
TUAMETPY».

CpaBHHMBaTh M YNOPSIIOYMBATH JIpOOU, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasTh JecATUYHBIE ApPOOM B BHJE OOBIKHOBEHHBIX
nIpoOell U OOBIKHOBEHHBIE B BUJIE JIECATHYHBIX, HCMOJb30BATh
IKBHBAJEHTHbIE TPEICTABJEHHsT IPOOHBIX YHUCEN MHpU HX
CPaBHEHMM, TIPU BBIYMCICHUSX (IpU HEOOXOJUMOCTH C
HaIPaBJIAIONIEN TOMOIIBIO).

Hcnonb3oBaTh JeCATHUHBIE ApoOM Tpu IpeodpazoBaHUU
BEJIMYMH B METPUUECKON CHCTEME MEP.

BoinoaHATh apudgMeTHyecKue aeidcTBUA C OOBIKHOBEHHBIMU
U JIECITUYHBIMU JIPOOSIMH.

BeruucasTe 3HAYECHUS BBIPAKECHHUI, coZepIKaIIMX
OOBIKHOBEHHBIE M JECATUYHbIE  JIpoOH,  BBINOJIHATH




npeoOpa3oBanusi apobOei, BHIOHPATh CHOCO0, NPUMEHATH
CBOICTBA apuU(PMETHUECKUX ICHCTBUM M1 palMOHaIN3alUuU
BBIYMCIICHU.

CocTaBisiTb OTHOILIEHWS U IPONOPLUM, HAXOAMTb OTHOILICHUE
BEJINYMH, JEJIUTh BEIUUUHY B JAHHOM OTHOILIIEHHH.

Haxoauth 3KcnepuMMeHTANbHBIM NMYTEM OTHOLICHHWE JJIMHBI
OKpPYXHOCTM K €& juamerpy (Opu HEOOXOAMMOCTH C
HaMpaBJISIOIIEH TOMOUIBIO).

Haxoauth Macimitad IuiaHa, KapThl U BBIYMCISATH PACCTOSHUSA,
UCMOJb3Ys MaclTal ¢ OMOPOM Ha aIrOPUTM y4EOHBIX IEHCTBHM.
OOBSICHATH, UTO TaKOE€ MPOILEHT, YIOTPeOJIATh 000POTHl peun
CO CJIOBOM «IPOLIEHT». BbIpazkaTh HpPOLEHTHI B JpoOsSIX U
JpoOM B MPOLIEHTAX, OTHOLIEHHUE JBYX BEIMUYMH B IPOLEHTAX.
BbIunciasiTh IPOLIEHT OT YUCIIA U YUCIIO IO €r0 IPOLIEHTY.
OxpyrasaTe ApoOM U MPOLEHTHI, HAXOIUTh MPUOINKEHUS
qucel NpU HEOOXOIUMOCTH C MCIIOJIb30BAaHHEM BH3YalIbHOM
OTOPBI.

Pemats 3agaum Ha 4YacTH, TMPOLEHTHI, NPOMOPLMH, Ha
HaxOoXAeHue ApoOu (IpOIEeHTa) OT BETUYHUHBI U BETUYUHBI 110 €€
IpoOu (MpOLEHTY), IpoOu (MpOIeHTa), KOTOPBIM COCTaBISET
onHa BenuuuHa OT Apyroi. IlpuBoauTh, pa3dupark,
OLIEHUBATH PA3JINYHBIC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aJa4 [Py HEOOXOAMMOCTH C HAIIPABJIAIONIEH TOMOIIIBIO.
H3Baekarp wuHpopMamuw U3 TaOIUIl W JUarpamm,
MHTEPIPETUPOBATH TaOJINYHbIE JTaHHBIE, OTIpeeIsATh
HauOoJIbIIIee M HAMMEHbIIIEE U3 MPECTABICHHBIX JaHHBIX.

Harasgnas
reoMeTpus.
Cummerpus

(69)

*QOceBast cummMmetpusl. LleHTpanbHas cuMMeTpus.

[TocTpoeHne cUMMETPUYHBIX (PUTYD.
CuMMmeTpus B IPOCTPaHCTBE™.

Pacno3HaBaTh Ha uepTekax U M300paKEHUSIX, H300PakKaTh OT
PYKH, CTPOUTH C MOMOIIBI0O MHCTPYMEHTOB (purypy (oTpesox,
JIOMaHyl0, TPEYroJIbHUK, MPSMOYTOJIbHUK, OKPYKHOCTD),
CUMMETPUYHYIO JITaHHOM OTHOCHUTENIBHO NPSIMOM, TOYKH C
HaITpaBJISAOIIEH TOMOIIIBIO.

Haxoauth npuMepbl CUMMETPUH B OKPY’KaIOILIEM MUPE.
MopenupoBarh 13 Oymaru JBe (UIypbl, CHUMMETPUYHBIE




OTHOCHUTEJIBHO INPSIMOM; KOHCTPYHPOBATH TI'€OMETPUUYECKUE
KOH(UTYpAIMH, UCIIOJIb3YSI CBOMCTBO CUMMETPHH, B TOM YHCJIC
C TIOMOIIBID MH(POBBIX PECYpCOB C OMOPOM HA AITOPUTM
y4eOHBIX ICUCTBHI.

Bripakenus
¢ OykBamMu
69)

[TpumeneHne OYKB sl 3aMMUCH MATEMATHYECKUX BBIPAKCHUN U
npeioxkeHnil. *bykBeHHbIE  BBIp@KEHHS U YHCIOBBIC
MOJICTAHOBKHU ™.

bykBeHHbIE paBEHCTBa, HAax0JICHUE HEU3BECTHOT'O
KOMITOHEHTA. DOPMYIIBI.

Hcnoab3oBaTh OYKBBI Ul 0003HAYEHUS YHUCEN, TPU 3aMUCH
MaTeMaTHYECKUX  YTBEPXKIEHHUH, COCTaBIsATh  OyKBEHHBIC
BBIPAXEHUS 110 YCIOBHIO 3aJauu.

HccnenoBath  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
MCTIOJIB30BaTh OYKBBI JJIs1 UX 3aITUCH.

BoruucasiTh 4uCiIOBOE 3HaUeHHE OYKBEHHOI'O BBIPAXKEHUS IPU
3aJJaHHBIX 3HAUYEHUAX OYKB C ONOPON Ha aJrOpPUTM Y4YEOHBIX
IECUCTBUH.

3anuceiBaTh ¢popmy.ibi: nepumerpa u IJI0IIA N
IPSIMOYTOJIBHMKA, KBajpara; [UIMHBI OKPY)KHOCTH, IUIOIIALU
KPYTa; BBINMOJHATH BHIYHCIEHHUSI TI0 3TUM (hopMyIIam.
CocraBiasiTb (OpPMYJIbl, BBIPAKAIOIIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PaCCTOSTHUE; 1I€HAa, KOJINYECTBO,
CTOMMOCTb; IIPOU3BOAUTENBHOCTh, BpeMs, O00BEM pPabOTHI;
BBITNIOJIHATH BBIYUCIIEHUS IO 3TUM (opMysiam.

HaxonuTh  HEU3BECTHBI  KOMIIOHEHT  apH(pPMETHUEeCKOro
JIEHCTBHSL.

Harasanas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTbIpEXYroIbHUK, IIPUMEDPBHI YETBIPEXYTOJIbHUKOB.
IIpsMoyronbHUK, KBaJgpaT: CBOWCTBA  CTOpPOH,  YIJIOB,
JUaroHaieH.

N3mepenue yriioB. Busibl TpeyroapsHHUKOB.

[Tepumerp mHoroyrompHuka. Ilmomane ¢urypsr. dopmyssl
nepuMeTpa W IUIOIIAAM NpsMoyroibHUKa. [IpubnmxénHoe
W3MEpPEHHeE TIomaau Guryp.

*TIpaxTrueckas padota «llnomane kpyra»™.

N300paxkaTh Ha HEIWHOBAHHOW U KieT4aTol Oymare c
HCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETHIPEXYTOJbHUKH c 3a/laHHBIMU CBOICTBaMM: C
napajjiCJIbHbIMH, TNCPHCHAWKYIISIPHBIMHA, paBHBIMHU CTOpPOHaMH,
OpSAMBIMU  yIJIaMH U JIp., PaBHOOEAPEHHBI TpPEyrojbHHUK.
IIpensarats 1 00Cy:KIaTh CIIOCOOBI, AJTOPUTMBI ITIOCTPOEHUS.
HccaenoBarb,  HUCHONB3YyS  OKCIIEPUMEHT,  HaOJIOJCHUE,
MOJICINPOBAaHUE, CBOWMCTBA  IPSMOYTOJIbHUKA,  KBaJpara,
pa3duBaTh Ha TPEYTOJIBHUKH C OTIOPOIl Ha BOIIPOCHBIH IJIaH.

O00cHOBBIBATh, ONMPOBEPraTh C IMOMOIIBIO KOHTPIPHUMEPOB
YTBEPKACHUS O MPSAMOYIOJIbHUKE, KBaJpare, Pacrno3HaBaTh




BEPHbBIC U HEBEPHBIE YTBEPKICHUS.

H3MmepsTh M CTPOUTH C IIOMOILUBIO TPAHCIIOPTUPA YIJIbI, B TOM
YHUCJIE B MHOIOYI'OJIbHMKE, CPAaBHUBATH YIJIbl; Paclo3HABATH
OCTpBbIE, IIPSMBIC, TYIIBIE, PA3BEPHYTHIE YIJIBL.

PacnosnaBars, n300paxarth OCTPOYTOJIbHBIN,
NPSMOYTOJIbHBIM, TYIOYTOJIbHBIM, PaBHOOCIPEHHBIH,
PaBHOCTOPOHHUI TPEYroJbHUKM (IpU HEOOXOJUMOCTH C
UCIIOJIb30BAHUEM BU3YaJIbHOM OMOPBI).

BbrunciasarTs HEPUMETP MHOTOYT'OJIbHUKA, II01Ia/1b
MHOI'OYTOJIbHUKA pa30MeHHeM Ha MPSIMOYTOJbHUKHU, Ha PaBHbIC
¢Gurypsl, HUCIHOJIb30BaTh METPUYECKUE EAMHULIBI H3MEPEHUS
JUIMHBI U IUIOLIA/IU C OMOPOI Ha aJITOPUTM Yy4eOHBIX JI€HCTBU.
Hcnonb3oBath NpudankEéHHOe U3MepeHne JIUH U IUIOIaaen
Ha Kier4yaro Oymare, NpuOMMKEHHOE W3MEpEHHE JUIMHBI
OKPYXHOCTH, IIOILAIN KPYyTa.

Honoxutenbuble u |Llensie  umcma.  *Moayns  yucna,  reomerpuueckas | [IpuBoauThL NpuMephbl HCIOJNB30BaHMSA B PEAlbHOM IKH3HHU
OTpHNATE/IbHBIE  |MHTEpHpeTalys MOMyIs. YHuCII0BbIe HPOMEKYTKH™, TI0JIOKMTENBHBIX U OTPULATENbHBIX YUCE.
qucaa TlonoKuTENbHEE 1 OTpHUATeNbHBE wncma. Cpapmere | AI300PAKATE EIbIe YHCIA, TONOKUTEIHHEIE U OTPHIATELHBIC
(40 W) TIOJIOKUTENBHBIX U OTPULATENbHBIX uncen. ApudmMerndeckue |G  TOIKaMH  Ha  HHCIOBOM  NPAMOH,  MCIIOJB30BAThH
NENCTBHSA C TOJIOKHUTENBHBIMA U OTPHIATENBHBIME YnCIaMu, | ACTOBYIO HPAMYIO UL CPaBHEHHS THCCIL.
PelweHHte TEKCTOBBIX 3/1a1. IpuMeHsTL NPAaBWJIA CPABHEHHUS, YNOPSAOYMBATE IENbIe
quciaa; *HaxXoauTh MOTYJIb yucaa™.
@®opMyIMpPOBAThH NPABUJIA BLUYUCICHUS C HOJI0KHTENLHBIMU U
OTPHIATENbHBIMA YKCIAMH, HAXOAMTH 3HAYEHHMS] YHCIIOBBIX
BBIPAKECHH, COZEpIKALLNX JEUCTBUSA
C TIONOXMTENGHBIMH M  OTPHMIATEIBHBIMH YUCIAMH  TIPH
HE0OXOMMOCTH C OTOPOii Ha AITOPHTM IPaBHUIIA.
IpuMeHsITL  CBOMCTBA  CJIOKEHHMS UM yMHOXEHHS  JUIs
npeoOpa3oBaHMs CYMM U MMPOU3BEICHUM.
Mpeacrapaenne | [IpAMOyronbHas  CUCTEMAa  KOOPAMHAT Ha  IUIOCKOCTH. | OOBACHATL M WJLUIIOCTPUPOBATHL MOHSATHE IPAMOYIOJILHOM
JAHHBIX KOOpJMHATHI TOUKU Ha IJIOCKOCTH, abCIcca ¥ OpJMHATA. CHUCTEMBI  KOOpDAMHAT  HAa  ILUIOCKOCTH,  MCHOIb30BaTh
(6 1) CTon6YaThIe M KPYrOBbIE UATPAMMbL. TEPMHHOJIOTHIO; CTPOUTh Ha KOOPIMHATHOMN MIIOCKOCTH TOUKH M




[Tpaktuyeckas padora «IlocTpoeHue quarpamm.
Pemienne  TEKCTOBBIX — 3a1ady,  COAEpXKAIUMX  JAHHBIC,
IpeJICTaBJICHHbIEC B TAONHIIAX U HA JUarpaMmax.

¢urypel 1o 3aJaHHBIM KOOpIWHATaM, HAXOAUTH KOOPIUHATHI
TOYEK.

YuraTth cToN0YaThIe u KpYyroBbl€ JarpaMMBbl;
HHTEPNPeTHPOBATH JaHHBIE; CTPOUTH cTosiouaThie
JarpaMMmBbl.

Hcnoab3oBath mHGOPMANMIO, NPEACTABICHHYIO B Tabmuax,
Ha JauMarpammax JUisi pelleHHs] TEeKCTOBBIX 3a/lad MU 3aj]ady u3
peanbHON KU3HU.

Harasanas
reoMeTpus.
Durypsni

B MPOCTPAHCTBE
99

*TIpstMOyTOJIbHBIN MapajuieNienuIel, Ky0, npusma, nupamuia,
KOHyC,  UuiauHap, 1map u  chepa.  M3o0paxeHue
MPOCTPAHCTBEHHBIX duryp. [Tpumepsl pa3BEPTOK
MHOT'OIPAaHHUKOB, HUIMHAPA U KOHYCA.

[TpakTrueckas paborta «Co3znanue Mojienen
POCTPAHCTBEHHBIX QUTYPY.

[TonsitTue o00bEMa; eauHuLbl u3MepeHHs o0bEMa. OOBEM
PsIMOYTOJIBHOTO Tapajuiesyienumnena, kyoa, opmyisl 0obEMa™.

Pacno3naBarb Ha  4Yeprekax, pPHUCYHKax, ONHUCHIBATH
NUpaMUy, IPU3MY, LIUIUHAD, KOHYC, IIap, H300pakaTh UX OT
PYKH, MOeJIMPOBATH U3 OyMaru, MJIacTUJINHA, IPOBOJIOKHU U JIp.
¢ Hampasisitouiei nomoiupsto. [puBoANTH MpUMeEPbI 0OBEKTOB
OKPY’KaIOIIeTr0 MUPa, HMEIONINX (OPMBI Ha3BAaHHBIX Tell.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAIUYC U IUAMETP, Pa3BEPTKA.

H3y4yaTh, UCHOIb3Yys SKCIEPUMEHT, HAOJNOJIEHHE, U3MEPEHHUE,
MOJICJINPOBAHNE, B TOM YHUCJIE KOMIBIOTEPHOE, U ONMUCHIBATH
CBOICTBA HA3BAHHBIX TE€J, BBIABJIATH CXOACTBA M PA3JINYMA.
MEXy NUPaMUION U IPU3MOM; MEXIY LHHJINHIPOM, KOHYCOM H
LIapOM.

Pacno3naBarh pa3BEPTKM MapasuieNienuiena, Kyoa, MpPU3MBI,
NUPaMHJIbI, KOHYCa, [IWINHIPA; KOHCTPYHPOBAThH JIaHHBIE TEJla
U3 pa3BEPTOK, CO3[aBaTb HX MOJEIM C HaIpaBIAIOIIEH
MTOMOLLBO.

Co3naBaTh MoOJeJM NPOCTPAHCTBEHHBIX ¢Guryp (u3 Oymarmy,
MIPOBOJIOKH, TUIACTHIIMHA U JP.) C OIIOPOM Ha aJrOpUTM Y4eOHBIX
JIEHCTBHIA.

H3mepsiTh Ha Mojessix: JUIMHBI pEOEp MHOTOIPaHHMKOB,
JMaMeTp Iapa.

Boruncasite mo  ¢opmyaam: 00bEM  IPSIMOYTOJIBHOIO
napajuiesienunena, Ky0a; HCHOIb30BaTh €IWHUIBI HU3MEPEHUS
00bEMa; BBIYUCAATH OOBEMBI TEJ, COCTABICHHBIX U3 KYyOOB,
MapajuieJICIIUIIC 0B, pellaThb 3ada4i C PCAJIbHBIMU JTaHHBIMU C




OIIOPOY Ha CIPABOYHYIO UH(POPMAIIHIO.

IoBTOpEHME,
00001IeHHE,
CHCTeMaTH3alusl
(20 u)

[ToBTOpEHHE OCHOBHBIX MOHATHI U METOJIOB KypcOoB 5 U 6
KJIacCOB, 0000IICHNE 1 CUCTEMaTH3aIHsl 3HAHUH.

BeruucasaTe 3HAYEHHUS BBIPAXKECHHUI, coJiepaKalnx
HaTypaJbHbIC, LEJIbIE, IIOJIOKUTEIBHBIE UM OTPULATEIIbHBIC
yucia, OOBIKHOBEHHBbIE M JECSITUYHBIE JApOOH, BBINOJIHATH
npeoOpa3oBaHusl 4YKMCed U BBIPAKEHUH MpPHU HEOOXOJUMOCTH C
HaIpaBJISAOIIEH TOMOIIIBIO.

BeiOupars  cmocod  CpaBHEHHs  4YMCEl,  BBIYMCIICHMIA,
NPUMEHATh CBOMCTBA apu(METHUYECKHX JeHCTBHM Ui
panMOHANN3alUY BIYUCIICHUM.

Pemars, mnpocreiiiiMe 3agauyM U3  pPEAIBHOW  JKU3HU,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMA Ul PEIICHHs 3a1a4 U3
JIPYruX NPeIMETOB.

Pemath npocreiiiue 3axa4u pasHbIMH clIOCO0aMHu.
OcylmecTBIATh CAMOKOHTPOJIb BBINOIHIAEMBIX JCHCTBUM U
CaMOIIPOBEPKY pe3yibTaTa BEIUNCICHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 'OAAM OBYYEHUS)

7 knace (He menee 102 )

HazBanue
pasnaesa (TemMbl)
Kypca (4uci10

OcHoBHOE coa€epiKkaHue

OcHoBHbIE BUbI JIeITEJIbHOCTH 06yqa1011mxc51

4acoB)
Yucaa u [TonsiTHe parmoOHATILHOTO YHUCIIA. CucreMaTH3UpPOBaTh " odoramarn 3HAHMS 00
BbIYHMCJICHHS. ApudmMerndeckre JEHCTBUS C pPAMOHATHHBIMU YHCIAMU. | OOBIKHOBEHHBIX M JIECATUUHBIX APOOSX.
PanuonanbHble CpaBHeHMe, ynops10UMBaHUE PALIMOHAIBHBIX YHCEI. CpaBHHMBATBh H YHOPSIA0YMBATH APOOHU, IPe0oOPa30BbIBas MPH
yuciia CreneHb ¢ HaTypaJbHBIM OKA3aTEIEM. HEOOXOAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 9)

Pemenre oCHOBHBIX 3a7ay Ha IIpO6I/I, IPOLCHTHI U3 peanLHoﬁ

MIPaKTHUKHU.
IIpu3Haku  1E€IUMOCTH,  PA3JIOKEHUS

MHOXXHUTCIIN

OOBIKHOBEHHBIE B JIECATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPOOb.
IIpumensiTe  pasHooOpasHble  CHOCOOBI M NPHEMBI




HaTypaJIbHBIX YUCEIL.
Peanbuble 3aBUCUMOCTH.
IIPOINOPLIOHAIBHOCTH.

[Ipamas

n

obOpaTHas

BBIYMCJIEHHs 3HAYEHMIl IPOOHBIX BbIPaKeHUH, COIEpKaILUX
OOBIKHOBEHHBIE M  JECATHYHBIC JpoOM: 3aMEHATh IIPH
HEOOXOJUMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECSITUYHOM, IPUBOJUTH BBIpAXKEHUE K (Gopme,
HanOonee yINOOHOM sl BBIYMCIEHHWH, MpeoOpa3oBBIBATH
JIpOOHBIC BBIPQKEHHUS HA YMHOKCHHE W JEJICHUE IECSITUYHBIX
npoOeit K NEHCTBUAM C LENbIMH YUCIaMU (IIPH HEOOXOAUMOCTH
C HaIPaBJISIOICH TTOMOIIBIO).

I[IpuBoANTH YHCIOBbIe W OyKBeHHbIEe NMPUMEPbI CTEIECHU C
HaTypaJbHBIM TIOKa3zaTeseM, OOBSICHSAS 3HAa4eHUs OCHOBaHHS
CTETICHU W TOKa3aTelsl CTENEHHU, HAXOIUTh 3HAUYEHUS CTETeHEH

Buna a" (@ — mo6oe PalHOHATBHOE YHCIO, N — HATYPATBHOS
YHCII0) C OMOPOI Ha CIIPABOYHYIO MH(POPMAIIHIO.

[JonuMarte cMbIca 3amMCH OOJBIIMX YHCeT € MOMOUILIO

AeCATUYHBIX Apoleii u creneHei yucaa 10, IpuMeHATh X B

peajbHbIX CUTyalusiX.

IIpuMeHSITH IPU3HAKYU AECTUMOCTH, PA3JIOKEHHUS HA MHOXKUTEIN
HaTypaJIbHbIX YHCEIL.

Pemiare mpocreiimuMe 3aJa4yd  Ha  4YacTH, IIPOLIEHTHI,
MPOIMOPLMH, Ha HAXOXKJIEHUE IpoOH (IIPOLEHTa) OT BEJIUYMHBI U
BEeJIMYMHBI 10 €€ apobu (mporeHTy), Apobu (TmpolleHTa),
KOTOPBI COCTABJISIET OJHA BEJIMYMHA OT JApyroi. IlpuBoanTs,
pa30upaTh, OLEHUBATDH PA3JINYHBIC PEILICHNUS, 3alIUCU PEILICHUI
TEKCTOBBIX 3a]1a4.

PacniozHaBaTh M O00BACHATH, ONMPAsACh Ha ONIPEIEIIECHUH,
IpsIMO TPONOPIMOHATbHBIE M OOpaTHO MPOMOPLHOHATbHbBIE
3aBHCHUMOCTH MEXAY BEJIMUYMHAMH; MPUBOAUTH MPUMEPHI ITUX
3aBHCHUMOCTEHl W3 peaJbHOr0 MHpa, U3 JAPYTruX Yy4eOHBIX

IIPEIMETOB.
Pemare npocreiinye npakTHKO-OPHEHTHPOBAHHBIE 3aJa4uM
Ha  Ipo0M, TPOLEHTHI, TNPAMYKW H  00paTHYIO

MNPpONMOPUUOHAJIBHOCTH, IPONIOPIINHA.




Auredpanyeckue
BBIPAKeHUs
(27 v)

bykBenHble  BblpaxkeHus.  IlepemenHblie.  JlomycTumsblie
3HAaYEHUs NIepeMeHHBIX. DOpMyJIbL.

[IpeoOpasoBanue OYKBEHHBIX BBIPAKEHH, PACKPBITHE CKOOOK
U TIPUBEJICHUE MOI00HBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIIEM.
MHOro4sneHsl. Cnoxenue, BBIUNTAHUE, YMHOXEHHUE
MHOrouwieHoB.  DopMmyisbl  COKPAIIEHHOIO  YMHOXKCHMUS.
Pa3ioxeHre MHOTO4YJICHOB HA MHOXKHUTEIIN.

OBaagerb Ha  6a30BOM  ypoBHe  aiureOpanyeckoil
TEPMUHOJIOTHEH M CHMBOJIMKOM, MPHUMEHSITH €€ B Ipolecce
OCBOEHUS yueOHOro MaTepuaia.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPAKEHMH MNP 3aJaHHBIX
3HAYEHUSX OYKB; BBIMOIHITH BBIYUCICHUS TI0 (DOPMYIIaM.
BoInoaHATH IPeoOpa3oBaHus LEJIOr0 BhIPAKEHHsI B MHOTOWICH
MPUBEICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOIHATH  YMHOXXEHHE OJHOYJIEHa Ha MHOIOWIEH H
MHOTOWIEHAa HAa MHOTOWICH, MPUMEHSITh (OPMyJbl KBaJapara
CyMMBl UM KBaJpaTa pa3HOCTH C OIOpOH Ha CIPaBOYHYIO
nH(pOpMaLUIO.

OcyuiecTBIsATh PA3JI0KEHUE MHOTIOYJICHOB HAa MHOXHUTEIH
HYTéM BBIHECEHUS 32 CKOOKHU O6HICFO MHOXUTCJIA, IPUMCHCHUA
dopMynbl  Pa3sHOCTH KBaApaToB, (HOpMYyJT  COKpAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIHUIO.
I[pumensitb 1peoOpa3oBaHUE MHOIOWIEHOB JJIS PELICHUS
Pa3JIMUHBIX 3aaa4 M3 MaTCMaTuKH, CMCKHBIX IMPEAMCTOB, U3
peaabHON MPaKTUKH.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

YpaBHeHust
U HepaBeHCTBA
(20 v)

YpaBHeHue, IpaBuia npeoOpa3oBaHus YPaBHEHUS,
PAaBHOCUIIBHOCTh YPaBHEHH.

JInnenHOE ypaBHEHHE C OHOU NTEPEMEHHON

IIEPEMEHHOM, PEIICHNE JIMHENHBIX ypaBHEHUN. Pemenne 3anau
C TIOMOIIBIO YPAaBHEHHUM.

*JIuHeliHOe ypaBHEHUE C ABYMs [IEPEMEHHBIMU U €T0 rpapuk™.
Cucrema ByX JUHEWHBIX YPaBHEHUH C IBYMS IIEPEMEHHBIMHU.
Pemenne cucrem ypaBHEeHWUH CIMOCOOOM TIOJICTAHOBKH |
CII0COOOM CIIOKEHUS.

Pemars, uHENWHOE ypaBHEHHME C OJHOM IIEPEMEHHOM,
NpUMeHsIA NMPaBHJIA IEPEX0Ja OT HCXOJHOTO YpPaBHEHHS K
paBHOCWIBHOMY eMy Oosiee mnpoctoro Buzaa. I[IpoBepsiTs,
SIBJISIETCS JIU KOHKPETHOE YMCIIO KOPHEM YPABHEHUS.

[oa0upars mpumepnl Map YUCEN, SBIAIOIIUXCS PELICHUEM
JIMHEMTHOTO YPABHEHHUS C ABYMS IIEPEMEHHBIMU.

CTpouTh B KOOPJMHATHON IUIOCKOCTH TIpaduK JUHEHHOTO
yYpaBHEHUs C JABYMsI TEPEeMEHHBIMH (TIpH HEOOXOJAUMOCTH C
UCIIOJIb30BAHUEM CMBICIIOBOW OTOPBI); MONB3YACh TpadUKOM,
NPUBOIUTH NMPUMeEPHI PELICHUSA YPABHEHMUS.

Haxonuth pemieHme CHUCTEMBI IBYX JIMHEWHBIX YPaBHEHHUU C
IBYMsI TICPEMEHHBIMH C OINOPOW Ha ajIropuTM Y4eOHBIX
JEHCTBHIL.

CocTaBJsITh M peliaTh YPABHEHUE WIM CUCTEMY YPaBHEHHU 110




YCIOBUIO 33Ja4¥, HWHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3aJauyd IOJY4YCHHBIA peE3yJbTaT € ONOpOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsi
U rpaguKH.
DOyHKIUA
(24 9)

Koopaunara toukum Ha mnpsMoi. UYUMCIOBBIE TPOMEKYTKH.
PaccrosiHue Mexy 1ByMsl TOYKaMH KOOPAUHATHOU MPSAMOU
[IpsimoyronbHasi cucTeMa KOOPAMHAT Ha I1ockocTu. [Ipumepsr
rpaduKoB, 3amaHHBIX (opmyrnamu. YUtenue rpaduxos
peaJIbHBIX 3aBUCUMOCTEN.

[Monsatne ¢ynkumuu. I'padux Gyakuuu. CpoiicTBa (QyHKIHIA.
Jluneitnas  ¢yukuus. Iloctpoenue rpaduka JITUHEHHOM
bynkun. ['paduk Gyakumn y = kX + b,

HN3o00paxkatsh Ha KOOPJMHATHON MPpAMOi TOYKH,
COOTBETCTBYIOIIME 33aJaHHBIM KOOpAWHATAM, JIy4H, OTPE3KH,
MHTEPBAJIbl; 3aMKCHIBATh UX Ha alireOpaniecKkoM si3bIKe.
OTMeyaTh B KOOPAMHATHON MUIOCKOCTH TOYKH I10 33JaHHBIM
KOOpJMHATaM; CTPOUTH TI'paQUKU HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OpMyJlaMH, B TOM YHCJE C MOMOIIBIO IU(PPOBBIX
J1a00paTOPHiA.

[IpuMeHsiTh, U3y4aTh NPeMMYIIECTBA, WHTEPNPETHPOBATH
rpaduyeckuii crocod mpeacTaBiIeHus U aHaIu3a pa3sHoo0pa3HOH
KU3HEHHOH MH(OpMAIHH.

OcBauBaTh Ha 0a30BOM YpOBHE MOHATHE (DYHKIIMHU, OBJIAJICBATh
(YHKIIMOHAJIbHOW TEPMHUHOJIOTHEH.

Pacno3naBarhb jiuHeiHy0 QyHknuio Y = kx + b, omucwiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHHI koddduimenToB K u b
(mpu HEOOXOAMMOCTH C OMIOPOM Ha ANTOPUTM IPaBUIIA).
Crpours rpaduku JuHeHON QyHKIMHU, QyHKIMU Y = KX + b
HUcnoan3oBare nugpoBbie pecypebl Ul ITOCTPOEHHUS
rpadukoB QyHKIMI 1 U3y4EHUS UX CBOMCTB.

[TpuBOANTE TpUMEPHl JMHEHHBIX 3aBUCHUMOCTEH B peaJbHBIX
nporieccax v SIBICHUSX.

IloBTOpPEHME
" 00001ICHHE
(69)

[ToBTOpEHNE OCHOBHBIX MOHATUH M METOJOB Kypca 7 Kjacca,
0000111eHNE 3HAHUH.

BbiOnpars, mNpPUMEHATH CHOCOOBI  CPAaBHEHUs  YHCEll,
BBIUMCJICHUM,  MpeoOpa3oBaHUN  BBIpAXKEHWH,  pELICHUS
yYpaBHEHHH PU HEOOXOIMMOCTH € HANPABIISIONIEH TOMOIIBIO.
OcyuiecTBASTh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUI H
CaMONIPOBEPKY pe3yjibTaTa BBIYUCIEHHH, Mpeodpa3oBaHui,
ITOCTPOEHHUH.

Pemiaty mpocreiilime 3agauM U3 pEaIbHOM  JKU3HY,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMsS Ul PEIIECHUs 3a1a4 U3
JIPYTUX IPEIMETOB.




Pematy mpocreiilime TeKCTOBbIe 3aJa4M, CPaBHUBATD,
BbIOMPATH CIIOCOOBI PELLICHUS 3a1a4UH.

8 knacc (He menee 102 u)

HasBanmue
pasneia (TemMbl)
Kypca (4ucj10

OcHoBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Yucaa n KBanmpatuplii  KOpeHb ~ W3 YHCIA. *TlonsTue 00 | DopMy.IHpOBaTH OmMpeejieHne KBAJApaTHOTO KOPHs M3 4YuCIa,
BbIYHCJICHUA. UppaluoHaIbHOM  yMcie.  JlecaTuuHble — NpUOIMKEHUS |apU(PMETUYECKOTO KBaJpPaTHOIO KOPHS IpPU HEOOXOAMMOCTH C
KBaapaTubie HppalMOHAJIbHBIX YUCE. BU3YaJIbHON OMOPOH.
KOpHHU HeiictBurenbHble ynciaa. CpaBHEHHUE JEHCTBUTENbHBIX yncen™. |[IpuMeHsITh OINEpaluio HM3BJIEYEHHUS KBAJpaTHOTO KOpPHSA W3
(15 q) ApudmeTrndeckuii KBaJipaTHBIN KOPEHb. qHCia, HCMOJb3Ys [IPU HE00X0AUMOCTH KAJBKYJISITOP.

YpaBHeHue Buaa x> = a.

CaoiicTBa apu(pMeTHYECKUX KBaJIpaTHBIX KOpHEH.

[IpeoOpazoBaHre  YHCIOBBIX  BBIPAKECHUH,
KBaJIpaTHbIE KOPHH.

COZIepIKAIIUX

OIIeHI/IBaTb KBaApaTHbIC KOpHHA O EeJIbIMU qucjiaMu u
JECATUYHBIMH JPOOSIMHU.

CpaBHuUBaTL M YNOPSAOYMBATH  PAlMOHAJIBHBIE U
MPPALMOHAIIbHBIE YKCIIA, 3aIIMCAHHBIE C TOMOIIBIO KBaJpPaTHBIX
KOpHEH MpH HEOOXOIMMOCTH € HapPaBJISAIOLIEH TOMOIIBIO.

HccnenoBars ypaBHEHHE X2 = d, HaxoAWTb TOYHBIE W
npubimxEHHbBIe KopHU ipu @ > 0.

HccnenoBarh cBOWCTBAa KBaJpaTHBIX KOpPHEH, IPOBOIA
YUCJIOBBIE AKCIEPUMEHTH C MCIIOJNb30BAaHUEM KaJbKYJIsSTOpa
(KOoMIIBIOTEPA).

IlpumeHaTs cBOMCTBA apu(MeTHYECKMX KOpHEH 1Jd
npeodpa3oBaHNs BbIPAKEHUI.

BbinosiHATL mpocreiimme npeodpa3’oBaHUsl  BBIPAKECHUU,
coJlepKalluX KBaJpaTHble KOPHU. BpIpakaTb MepeMeHHbIE U3
reoOMeTpPHUECKUX U (PU3NUecKux (HopMys IpU HEOOXOTUMOCTH C
OIOpOH Ha MPABUIIO.

BorunciasTs 3HaYeHHs1 BBIPAXKEHUMN, COAEPKAIIMX KBaJpaTHbIE




KOpPHU, UCTIIOJIB3Ys IPU HEOOXOAUMOCTH KAJIbKYIISATOP.
HUcnoab3oBarb B XOA€ pelleHUd 3a7a4 dJIEMEHTapHbIC
IIPEJICTABJICHUS], CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYCHUSIMU
BEIIMYMH.

3HAaKOMUTBCA C UICTOPUEH Pa3BUTHUSA MAaTeMATHKH.

Yucaa n
BBIYHCJICHHUS.
Crenenn

¢ HeJbIM
nmokasarejiemM
(74)

Crenens ¢ 1ensiM nmokasareneM. CTangapTHas 3aluch YUCIa.
Pa3mepbl 00BEKTOB OKpyKarIiero Mupa (0T 3JIeMEHTapHBIX
YaCcTHUIl 10 KOCMUYECKUX O0BEKTOB), IUTEILHOCTD MPOIIECCOB
B OKpYXaroIleM MHUpE.

CBolicTBa CTETIEHH C IIEJIBIM ITOKa3aTeNeM.

®opmyIMpPOBATh ONpeAe/ieHHue CTEIICHH C LIEIbIM II0Ka3aTeleM
(mpu HEOOXOUMOCTH 1O BU3YaJIbHOW OTIOpE).

IIpencraBasare 3anmuch OOJNBIIMX W MajblX 4YUCEN B
craHgapTHOM Buje. CpaBHMBAThL 4YHCIIa M BEJIMYUHBI,
3aluCcaHHbIE C UCIIOJIb30BaHUEM cTenenu 10.

HUcnoab3oBaTh 3amMch 4YUCEN B CTAHAAPTHOM BHUAE JIA
BBIPQXEHHUS pa3MepOB OOBEKTOB, IIUTEIBHOCTH IMPOLIECCOB B
OKPY’KaOIIEM MHUDE.

®opmyIMpPOBaTh, 3alIUCHIBATL B CHMBOJHYECKOH (popme U
WLITIOCTPUPOBATHL NMPUMEPAMHU CBOMCTBA CTEIEHH C ILEJIBIM
nokasareneMm (Ipu  HEOOXOIMMOCTHM C  HUCHOJIb30BAaHUEM
BU3yaJIbHOW OTIOPHI).

I[IpumensiTh  cBOlicTBAa  CTEMEHHW JUIsI  IpeoOpa3oBaHUS
BBIPAXKEHUM, COAEpKAIIUX CTENEHU C LEJbIM IOKa3aTejieM C
UCIIONIb30BAaHUEM  CIIPaBOYHOW HWHGpopManuu. BbIMOJHATH
JAefcTBUSI C YUCIAaMH, 3alMCAHHBIMU B CTaHAApPTHOM BHJIE
(YMHOXXEHUE, JIeNICHUE, BO3BE/ICHUE B CTCTICHB ).

Aaredpanyeckue
BBbIpaKeHHs.
KBaaparubii
TPéXwieH

(S4)

KBagparuslii TpéxwieH. Pa3znmoxkeHue KBagpaTHOro TpEX4seHa
Ha MHOXUTEIIH.

Pacno3naBath  KBaJpaTHbIA  TPEXWIEH,  YCTAHABIIMBAaTh
BO3MO’KHOCTB €r0 Pa3joKEeHHsI HA MHOKUTEIH.

PackaaapiBaTh Ha MHOKMTEJIM KBAJPATHBIM TPEXWIEH C
HEOTPUIATENbHBIM JAUCKPUMHUHAHTOM TIPU HEOOXOAMMOCTH C
OINOPO Ha AITOPUTM TPABUIIA.

AuredOpanyeckue
BBIPasKeHH .
Auredpanyeckast
ApooOL

Anrebpandeckas ApoOs. [{omycTumMpie 3HaYEHUS TIEPEMEHHBIX,
BXOIAIIMX B anreOpanyeckue BbeIpakeHus. (OCHOBHOE
CBOMCTBO anreOpanyeckoit npodu. CokpaieHue apooeii.

Crnoxenue, BBIUMTaHHE, YMHOXECHHE U JIeJICHHe

3anuceiBaTh anredpandeckue BeipaxkeHus. HaxoauTnb 001acTh
oTpeieNieHUs] PAlIMOHAIBHOTO BBIPAKECHHUS.

BbINOJIHATL YUCIIOBBIE MOJICTAHOBKA M BBIYMCJSTH 3HAUCHUE
JIpoOH, B TOM YHKCIIE C TTOMOIIBIO KATbKYISATOpPA.




(15 49)

anredpanvecKux

npobeit.  [IpeoOpa3oBaHue  BbIpaKEHUH,

coJiepKalux ajareopandeckue aApoou.

@®opMyIMpoBaTHL OCHOBHOE CBOMCTBO anreOpandeckoil apodu
Y MPUMEHSATH €ro I IpeodpazoBaHust JpoOei.

BbINOJIHATL JAeiicTBUSI C aireOpanyecKuMH JApoOsIMH TIpH
HEOO0X0AUMOCTH ¢ Hampasisoomeil nomompto. I[IpumensaTs
npeoOpa3oBaHus BBIPAKECHUN JUIS pPEUIeHUs 3a1ady. BuIpamkaTth
nepeMeHnble 13 Gopmyn (PpU3MUECKHX, TE€OMETPUUECKUX,
OIKCHIBAIOIINX OBITOBBIE CHUTYallMH) MPH HEOOXOJUMOCTH C
HaMpaBJISIOLIEH TOMOIIBIO.

YpaBHeHus

1 HepaBeHCTBA.
KBaaparusie
YPaBHEHHS
(154)

KBagparnoe ypaBHeHue. HenosiHoe KBagpaTHOE ypaBHEHHE.
dopmysa KopHel KBaapaTHOTo ypaBHeHus. *Teopema Buera™.

Perenue

YpaBHEHUH,

CBOJAIINXCA K KBaJApPaTHBIM.

[Ipocreiimue ApoOHO-paLIMOHATILHBIE YPABHEHHUSL.

Pemenne
YpaBHEHUH.

TEKCTOBBIX

3aga4 C IOMOLIBIO  KBaJApPaTHBIX

Pacno3HaBaTh KBaJJpaTHbIE YPaBHEHUS.

3anuceiBaTth (opmysy KOpHEH KBaJpaTHOIO YpaBHEHMS;
pemiaTh KBaJApaTHbIe YPaBHEHUs] — IIOJIHbIE U HEMOJIHbIE (C
UCIOJIb30BAaHUEM CIIPABOYHON MH(POPMALIUN).
IIpoBoauTes  mpocreiiliue  HccJIeI0BAHUA
YpPaBHEHUU.

Pemiath ypaBHeHHUsl, CBOASIINECS K KBAJAPAaTHBIM, C IOMOULIbIO
npeoOpa3oBaHMii M 3aMEHOM IIEPEMEHHOH ¢ OmNopod Ha
QJITOPUTM MpaBUJIA.

HaOsrogars ¥ aHaJIM3MPOBATH CBA3b MEXKIAY KOPHAMU H
K03 duLIMeHTaMH KBaJPaTHOTO YPaBHEHHUS.
*TIpuMeHsTh TEOPEMY Buera
3aj1a4 (C MCIOIb30BaHUEM 00pasia)™.
Pemats TekcTOBBIE 3amaydm  anreOpanvyeckuM CIocoOOM:
MEPEXO/IUTh OT CJIOBECHOH (HOPMYIHPOBKU YCIOBUS 3aJaud K
anreOpandeckol MOZAETH MyTEM COCTaBJIEHUS YpaBHEHUS (IIpH
HEOOXOUMOCTH C  HampaBIAIOIIEd TOMOINBIO);  pelaTh
COCTaBJIEHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH PE3YJIBTAT.
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS aIreOphl.

KBaApaTHBIX

JJIA peHicHud

YpaBHeHust

U HepaBeHCTBA.
Cucrembl
YPaBHeHUil

(13 v)

JIuHeitHOE ypaBHEHHE C JBYMs IE€pPEeMEHHBIMH, €ro rpadux,
MIPUMEpPHI PEIIeHNs] YPAaBHEHUH B IIEJIbIX YHCIIaX.
Pemenne cucrem JABYX JMHEHHBIX YpaBHEHUH C JBYyMs

NEPEMEHHBIMU.

[IpuMepsl pemieHuss CUCTEM HEITWHEHHBIX

YPaBHEHUH C IByMs IEPEMEHHBIMH.

Pacno3naBaTh JIMHEHHBIE YPAaBHEHUS C ABYMS IIEPEMEHHBIMU.
CrTpouth rpaQuKy JIMHEHHBIX YpaBHEHHMH, B TOM YHCIE
HCNOoJb3ysl UHM(pPoBble pecypcbl (P HEOOXOIUMOCTU C
OTOPOM Ha AJITOPUTM Y4E€OHBIX I€UCTBUM).

Pazimmuarh napaniensHble U IepeceKarolecs npsMble 1Mo uX




*T'paduyeckas  UHTEpHpeTanus  ypaBHEHUS C  JOBYMs
NIEPEMEHHBIMM U CCTEM YPaBHEHUH ¢ ABYMs IEPEMEHHBIMU*.
PemreHne TeKCTOBBIX 3a1a4 C IOMOIIBIO CUCTEM YPABHEHUM.

YPaBHEHUSIM.

Pemiath cuCTEMBI J[BYX JMHEHHBIX YPAaBHEHUH C JBYyMs
[IEPEMEHHBIMU MTOJCTAHOBKOM U CIIOKEHUEM.

Pematpb npocreiiiine CUCTEMBbI, B KOTOPBIX OJHO U3 YpaBHEHUM
HE SIBJIICTCS] TMHEWHBIM IPU HEOOXOTUMOCTH C HaIpaBIISIOLICH
MTOMOMIBIO.

*TIpuBoauth rpaduyuecKyr0) HHTEPHPETANMI0 PEIICHUs
YpaBHEHUS C JBYMs IEPEMEHHBIMU U CHCTEM YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU. ™

PemaTth TeKcTOBBIE 32/1a4H AITeOpanyecKUM CIIOCOOOM.

YpaBHeHus YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyIMpOBaTh cBOlicTBa YHUCJIOBBIX HEPaBEHCTB,
U HEpaBeHCTBA. HepaBeHncTBO ¢ oqHOM nepeMeHHOM. JIMHEeWHbIE HEPAaBEHCTBA € | WILIIOCTPUPOBATh UX HA KOOPIMHATHON IIPSIMOM.
HepaBencrBa OJHOM mnepemMeHHOM M uX pemeHue. Cuctembl JHUHEWHBIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XO/I€ PELLICHUS 3a/1a4.
(12 9) HEPaBEHCTB C OAHOM MEPEMEHHOMN U UX pELICHUE. Pemars JuHEHHBIE HEPaBEHCTBA C OJHOM IIEPEMEHHOM,
N300pakeHne penieHns JIMHEHHOTO HEPAaBEHCTBA U UX CHUCTEM | H300pakaTh pelIeHNEe HEPAaBEeHCTBA HA YHCIOBOM MPSIMOH.
Ha YUCJIOBOU IIPSIMOIA. PemaTth cucTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh peIlIeHHE
CHCTEMBl  HEPaBEHCTB  HAa  YHUCIOBOM  MNPSIMOM  IIpH
HE00XO0AMMOCTH C BU3YaJIbHOW OMOPOA.
DOyHKUIMH. [lonstue ¢ynkuuu. OOnacTs omnpeneneHuss U MHOXecTBO | Mcmoab3oBaTh  (QYHKUMOHAJIBHYIO ~ TEPMHUHOJIOTHIO  H
OcHoBHBIE 3Ha4eHu QyHKIuU. CriocoOb! 3a1aHus PYHKIHIA. CHMBOJIHKY.
MOHSATHUA I'paduk ¢ynkmuu. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha |BblumcasTh 3HaYeHuss QyHKUMH, 3aaHHBIX (popmynamu (mpu
Sy rpaduke. HEOOXO/JMMOCTH HCIONIb30BaTh KalbKYJISATOpP); COCTABJIATH

Ta0JIMIbI 3HAYeHUH (QYHKIHH.

Ctpouts no Toukam rpapuku QyHKIUIL.

OnuceiBaTh cBoiicTBa (YHKIIMM HAa OCHOBE €€ rpaduIecKOro
OpPEJCTaBICHU TpPH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
MTOMOIIIBIO.

Hcnoab3oBaTh  QYHKUMOHAIBHYIO  TEPMHHOJOTHI0O M
CMMBOJIMKY.

HccaenoBarh mpuMepbl IpadUKOB, OTPAXKAIOMIUX peabHbIE
nporeccel U sBieHus. IIpuBOAMTH NMpUMepPbI IMPOLECCOB U
SIBJICHUH C 3a/laHHBIMU CBOICTBaMHU.




Hcnoab30BaTh KOMNBIOTEPHBbIE MPOTPAMMBI Ul TIOCTPOCHHUS
rpadukoB pyHKUIUN U U3yYEHUS UX CBOMCTB

DOYyHKUMH. Urenne wu moctpoeHue rpapukoB ¢ynkuuid. Ilpumepsr | Haxoauth ¢ moMombio rpaduka QyHKINN 3HaUCHHE OJHOM U3
YuciioBbie rpadukoB KIMH, OTpaXaroUIUX peaabHbIE MPOLECCHI. aCCMaTPUBAEMBIX BEJIMYMH I10 3HAYEHUIO IPYroi.
pyr
byHkuun OyHKIUH, OIHACBIBAKOIINE MPSIMYIO U o0paTHy!0 | B HECIIOXKHBIX CiIydasx BbIpaxaThb (POPMYJIOH 3aBHCHMOCTH
9v) MIPOIOPLIMOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. |MeXIy BETUUYMHAMH.
— 2 .
I'paduk pyakmum y = X°. OnuceiBaTh XapakTep M3MEHEHMUsS OJIHOM BEITUYMHBI B
k (v
OynKiR Yy = 2y =Xy = VX, Y =~ *rpaduueckoe 3aBUCUMOCTH OT U3MEHEHUs IPYyrou }
. * o« Pacno3snaBath Buabl u3ydaembix ¢(ysknmii. I[loka3piBaTh
pelieHue ypaBHEHHU U CUCTEM YPaBHEHUM. .
CXeMATH4YeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpapuKoB byHKIni BUJA! y = X4, y = X,
_ _k
y=vxy =g
Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HUYECKHUE
NpeacTaBJIeHus Ul PELICHUS U UCCIEA0BAHUSA YPABHEHUN U
CHUCTEM YpaBHEHUH.
[Ipumensite MppoBBLIE pecypehbl Uil NOCTPOSHUs I'padUKOB
GyHKLINH.
IloBTOpPEHME IloBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u & |IIpuMeHSITH CHOCOOBI CpPaBHEHMS 4YMCE, BBIYMCIICHUH,

H 000011IeHNEe
(6 9)

KJIaCCOB, 0000IIIEeHNE 3HAHUH.

peoOpa3oBaHuil BIpaXKEHUH, pellieHus] ypaBHEHUH.
OcyumiecTBJIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUM U
CaMONIPOBEPKY pe3yJibTaTa BBIYHCICHHM, MpeoOpa3OBaHUM,
IMOCTPOCHUU.

Pemiare 3agayd W3 peaJibHOHM  KU3HHM, NPUMEHATH
MaTeMaTU4YeCKUe 3HaHWA [JUIA pelleHusd 3agad4 U3  Apyrux
IIPEAMETOB.

Pemiath TekcTOBBIE 32/1a4M, CPABHUBATh, BLIOUPATH CIIOCOOBI
pelieHus 3a1a4u.

9 kaacc (He menee 102 1)




Ha3zBanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHOBHOE co/iep:KaHue

OcHOBHBIE BHbI 1€ATEJILHOCTH 00y4a0IIMXCS

4acoB)
Yucna u PanmonaneHble uncia, *uppalMOHaIbHBIE YNCIA, KOHEYHbIE U | Pa3BuBaTHL mpeacTaB/JeHUsl O 4HUCIaxX: OT MHOXKECTBA
BbIYMCJICHHS. OeCKOHEUHbIe JeCATUYHBIE apoOu. MHO0K€eCTBO | HATYPAJIbHBIX YHCEI 10 MHOXKECTBA JACHCTBUTEIBHBIX YUCEL.
JleiicTBUTE/IbHBIE |JICCTBUTEIBHBIX  YHWCEN; JCUCTBUTENIbHBIE 4HCIAa Kak [ O3HAKOMHUTbCS c BO3MOKHOCTBIO IIPEICTABIICHUS
yucaa OecKOHEUHbIe JecATUYHbIe JApoOu. B3auMHO 0AHO3HAYHOE |AEWCTBUTEIHHOIO YKCIa KaK OECKOHEUHOW JeCATUYHOU apoldwu,
9y COOTBETCTBHE MEXKIY MHOXKECTBOM JICHCTBHTENBHBIX YMCET U |[IPUMEHATh JCCATHYHBIC NPUOIMKCHUS pPAlUOHAIBHBIX U
MHOXECTBOM TOUYEK KOOPAMHATHOU MPAMOM. UPPALMOHATIbHBIX YHCEI.
CpaBHeHHE  JIGHICTBUTENBHBIX  YHCeN, apu(MeTHdecKue | *3anuchiBaTh, CPaBHHMBATh U YIOpPs104YMBATh
JEHCTBUS C NEHCTBUTENFHBIMU YU CIAMU. > NeHCTBUTENbHBIC YHClIa™.
[Tpubmmxénnoe 3HAYCHHE BEJINYUHBI, TOYHOCTH | BbINOJIHATBL, cOYeTas YCTHbIE M IHCbMEHHBIE IIPUEMBI,
IPUOIHKEHHUS. apugMeTnyecKue [IeicTBUS C PALUOHAIBHBIMU YHCIAMU;
Oxpyrnenne wuyucen. Ilpuxkuaka u oOLEHKAa pe3ylbTaTOB |HAXOAMTH 3HAYEHMsI CTENEHEH € LEeJbIMU I0Ka3aTeasiMU U
BBIYHCIICHUM. KOPHEW; BBIYMCJISATH 3HAYCHHSI YNCIIOBBIX BBIPAKCHUI.
[onyyurs mnpeacTraBjieHHe O 3HAYUMOCTH JCHCTBUTEIBHBIX
YuCell B IPAKTUYECKOM NEATEIBHOCTH YEJIOBEKa.
AHanu3MpoOBaTh M JeJaTh BBIBOAbI (I10CJI€ COBMECTHOIO
aHajm3a) O TOYHOCTU NPHUOIMKEHHs JAEHCTBUTEIBHOTO YHCIA
IIPU PELICHUH 3a/1a4.
OKpyrisiTe JEHCTBUTEIBHBIC UYUCIA, BBINOJIHATH NMPUKUHAKY
pe3ynbTaTa  BBIYMCICHUN, OLEHKY 3HAYEHUHW  YHUCIIOBBIX
BBIPAKCHU.
3HAKOMUTBHCS C UCTOPUEN pa3BUTHS MATeMATHKH.
YpaBuenus JInneiniHoe ypaBHeHHe. PelieHue ypaBHEHUH, cBoAdMXCAd K| OcBauBaTh, 3alOMHHATH M NPHUMEHATb rpaduyecKkue
U HEpaBeHCTBA. JINHEWHBIM. MEeTO/Ibl IIPU PEIICHUM ypaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHenus KBagpatHoe ypaBHeHHe. PemieHue ypaBHeHMi, cBomsmuxcs|(py HEOOXOAMMOCTH C ONOPOM Ha aIrOpUTM  Yy4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBasipaTHbIE YpaBHEHHSI. JeNCTBUM).
nepeMeHHOMn *TlpuMepsl pelleHus ypaBHEHHUU TpeThedd u  4eTBEPTON | Pacmo3HaBaTh 1Liejbie U IPOOHBIC YPaBHEHUSI.
(14 4) CTENeHe! pa3ioKeHHEeM Ha MHOKUTENN. ™ Pemiate JiMHeliHbIe W KBA/IpaTHbICe YPAaBHEHHUs, YPaBHEHHS,

Perienue 1poOHO-pallMOHANIBHBIX YPaBHEHHH.

CBOJAIIUECA K HHM, HpOCTCﬁH.IHG ,Z[p06H0-paI_II/IOHaJ'ILHLIC




Pemenne TeKCTOBBIX 3a7a4 aJII‘e6paI/I‘-IeCKI/IM MCTOJ0M.

YpaBHCHHS.

IIpennaraTh BO3MOXXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3ajady,
00Cy’KIaTh HMX ¥ PpelaTh TEKCTOBBIE 33Jaud Pa3HBIMH
croco0aMH.

3HAKOMHTHCS ¢ HCTOPHEI pPa3BUTHS MATEMaTUKU

YpaBHenust JIuHeltHOe ypaBHEHUE ¢ ABYMS MIEPEMEHHBIMU U €ro rpaguk. |OcBauBaTh M MPUMEHSITH NPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JMHEWHBIX YpaBHEHHMM C JIBYMsl II€PEMEHHBIMU |JIMHEHHBIX YPABHEHHUH € IByMsSl IIEPEMEHHBIMU U CUCTEMBI JIBYX
Cucrembl n eé pemeHue. Pemenue cucreM IByX ypaBHEHHUH, OJHO W3 |ypaBHEHHUH, B KOTOPBIX OJHO ypaBHEHUE HE SBJIACTCS JIMHEHHBIM
yYPaBHEHUI KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIICHH. (o BU3yaJIbHOH O1ope).
(14 ) I'paduueckas uHTEpIpeTanyst CUCTEMbl ypaBHeHMH c JByMs | Mcmoab3oBaTh (GyHKUIMOHANIbHO-Tpaduyeckre NpeicTaBiIeHUs
IIEPEMEHHBIMH. JUISl pellieHHUs1 M MCCIeI0BAHUS YDABHEHUH U CUCTEM.
Perienue TekcTOBBIX 3aau aNre0panyeckuM CriocoOOM. AHAJTU3MPOBATh TEKCTHI 3a/1a4, peliaTh UX alreOpandyeckum
CIOCOOOM: MepPeXoaUTh OT CJIOBECHON (POPMYIMPOBKH YCIOBUS
3aJjauy K anreOpanyeckoil MoJenu MyTéM COCTABJICHUS CUCTEMBI
YPAaBHEHUI; pemaTh COCTABICHHYIO CHUCTEMY YPaBHEHUU;
HHTEePNPeTHPOBATH PE3YNIbTAT.
3HAKOMMTBCS € HCTOPHEI Pa3BUTH MATEMAaTUKU
YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MNOHUMATb, HWHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHeliHbIe HEpAaBEHCTBA C OHON NIEPEMEHHOM U UX pEIIeHNE. |HEPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucteMbl TMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM U MX | BLIMOMHATHL NpeoOpa3oBaHMs HEPABEHCTB, MCMOJIL30BATh VIS
(16 v) peuieHue. peoOpa30BaHus CBONCTBA YMCIOBBIX HEPABEHCTB.

KBaznpaTHble HEpAaBEHCTBA U UX PELLEHUE.
I'paduueckas  uHTEprnpeTanusi HEPAaBEHCTB U CHCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

Pacno3HaBaTh JTUHEIHBIE U KBaJpaTHbIE HEPABEHCTBA.

Pemiath,  JIMHEHHBIE HEPABEHCTBA, CHCTEMBl  JIMHEWHBIX
HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBAaIPATHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAAaTh ITOJIYUCHHBIEC PEIICHUS.
N300paxkaTh pelieHUe HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YUCIIOBOM NPSAMOM, 3amMCbIBaTh PEIIEHHE C  ITOMOIIBIO
CHUMBOJIOB.

Pemiath KBajpaTHbIE HEPaBEHCTBA, HCMOJIb3Ys TIpadudecKue
IIPEJICTaBICHHUS.

OcBanBaTb W TPUMEHATHL HEPABEHCTBA IIPpU PEIICHUU
pa3IMYHBIX 33]a4, B TOM YHMCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.




DYyHKIUH
(16 4)

KBagparuunas ¢ynkums, e€ rpaduk u cpoiicra. [lapabomna,
KOOpPJMHATHI BEPIIMHBI 1apaldoJibl, OCh CHMMETPUU MapadoJIbl.
Crenennbie (QYHKIMHM C HATypaIbHBIMHU MOKA3aTeIsIMU 2 U 3,
UX rpauKu ¥ CBOHCTBA.

Ipadukn ¢pyaxumit: y = kx, y = kx + b, ,y = ax®, y = ax’,

y=VEy =5

Pacno3sHaBaTh BH/BI U3y4aeMbIX (YHKIHUiT, HILIIOCTPHPOBATH
CXeMaTH4YeCKH, 00BSICHATh PACIIOJIOKEHNE HAa KOOPIMHATHOM
IUIOCKOCTU TpadukoB QyHKIMiA Buma: Y = Kx, y = kx + b, , y
= ax, y = ax,
- _k .
Y = +/X, Y = — B 3aBHCHMOCTH OT 3Ha4€HUI KOIP(HUIHEHTOB;
X

OTMKCHIBATh UX CBOICTBA.

Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO 110 GopMmyIie.
[IpuBoanTs, mNpuMepPbl KBAaJPAaTHUYHBIX 3aBUCUMOCTEH U3
peanbHOH KU3HU, PU3UKH, TEOMETPHH.

BoisiBasiTe 1 000011aTh OCOOCHHOCTH Tpaduka KBaAPATHIHON
Gyukmum Yy = ax’ + bx + ¢ (upu  HEOOGXOAMMOCTH ¢
HAIPABIIAIONIEH TOMOIIIBIO).

Crpoursb M  H300paxKaThb  cXeMaTH4eCKHM  rpaQuku
KBAJPAaTHUHBIX (YHKIMH, 3a1aHHBIX GopMyTaMu BHgay = ax’, y
—ax*+q y=ax+p?: y=at+bx+c (upu
HEO0OXOIUMOCTH C BU3YaJIbHOM OMOpOii).

AHATU3MPOBAThL M NPHUMEHATH CBOWCTBAa  M3Y4YECHHBIX
GyHKUMH I8 UX T[OCTPOEHHs, B TOM 4YHCIE C MOMOILBIO
U (POBBIX PECYpPCOB.

YucaoBble
NMOCJIeA0BATEIbHOC
TH

(15 9)

IToHsATHE YUCIIOBOM MTOCIIEI0BATEIBHOCTH.

3ajaHue TOCIeI0BaTeIbHOCTH PEKYPPEHTHOM GopMynoil u
¢bopmyI0#t N-To uieHa.

Apudmernueckass U reomerpuueckas nporpeccuu. Dopmynbl
N-ro wieHa apu(METHUECKOM U reOMEeTPUUECKOM MPOrpeccuid,
CYMMBI IIEPBBIX N YWICHOB.

*M300paxeHne 4WIEHOB apU(PMETHYECKOH M TeOMETpPHUYECKON
MIPOrPECCUil TOUKaMH Ha KOOPAUHATHOM INTIOCKOCTH.
JIMHEHBIN U SKCIIOHEHIIMATIBHBINA POCT.

Cno>xHbI€ MTPOLIEHTHL. ™

OcBanBaTh M MPUMEHSATHh UHJEKCHbIE 0003HAUEHUS, CTPOUTH
peueBble BBHICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTHH,
CBS3aHHOM C MOHATUEM MOCIIEI0BATEIBHOCTH.

AnHaau3upoBatb (QopMyidy N-TO 4jieHa IOCJIEI0BaTEIbHOCTH
WIN  PEKYpPpeHTHY0  GOpMyJdy W  BBIYHCIATH  WICHBI
MOCJIEI0BATEIBHOCTEH, 3aJTaHHBIX TUMH bopmynamu.
YcranaBiauBatb 3aKOHOMEPHOCTh B IIOCTPOECHUNU
MOCJIEZI0BATENbHOCTH, €CIIU BBIMHMCAHBI TEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3naBarh  apupMETHUYECKYI0O M  TE€OMETPHUUYECKYIO
MIPOTPECCUU MPH pa3HBIX Crloco0ax 3aJaHMs.

Pemath 3ajauu ¢ HcCMoNb30BaHMEM (GopMyl N-TO wieHa
apu(METHYECKOH U TEOMETPHUUYECKOW IPOrpeccHil, CyMMBI




MEPBBIX N YWICHOB C OMOPO Ha CIPABOYHYIO HHPOPMAIIHIO.
*U300paxkaTh WICHBl IOCJIEIOBAaTEIILHOCTH TOYKAMU Ha
KOOPJMHATHOM TIJIOCKOCTH™.

PaccmaTrpuBars mnpuMepbl NPOLECCOB W fABJEHMHA U3
peambHOM  KM3HM,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apu(METUYECKON MPOrpeccuy, B F€OMETPUUECKON MPOrPecCHH;
*M300paxkaTh COOTBETCTBYIOLINE 3aBUCUMOCTH rpadudecku™.
Pemats mnpocreiimme 3agauM, CBS3aHHBIE C YHCIOBBIMU
MOCJIEIOBATEIbHOCTSAMH, B TOM YHCIE 3aJa4d W3 pPEaTbHOU
KU3HU €  WCIOJBb30BaHMEM  LU(QPOBBIX  TEXHOJIOTUH
(97EKTPOHHBIX TaONHUI, TPaUIECKOTO KAIBKYIATOpA U T.IL.).
*PemiaTh 33724l Ha CJIOXKHBIE MIPOLEHTHI, B TOM YHCIE 3a/1a4U
U3 pealibHOM NMPAKTUKHU (C UCTIONb30BAaHUEM KAJIbKYJISTOpaA).™
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MAaTEMATUKU.

[MoBTOpEHME,
00001meHME,
cucTeMaTH3alus
3HAHUM

(18 )

UYucna u BbIUMCIeHHs (3aIUCh, CPaBHEHHUE, JIEHCTBUS C
JNEHUCTBUTEIbHBIMA YHUCJIAMHU, YMCIOBas IMpsMas; IMPOLECHTHI,
OTHOIIECHHUS, MPONOPIMH; OKPYIJIeHUE, TPUOIMKEHNE, OLICHKA;
peleHre TeKCTOBBIX 337a4 apu(PMETHUECKUM CIIOCOOOM).

AJjredpanyeckue BBbIPpaKeHUs (mpeobpazoBaHue
anredpanvyeckux BHIPAKEHUH, TOMYCTUMbIE 3HAUEHHUS).
®ynkmuu  (IOCTpOEHHE, CBOMCTBA H3YYEHHBIX (DYHKIIMIA;
rpaduyeckoe pelieHne ypaBHEHUN U UX CUCTEM).

OnepupoBaTb TNOHATHAMM: MHOXECTBO, IOAMHOKECTBO,
olepalyy HaJ MHOXECTBAMM;, HCHOJb30BaTh TIpaduyeckoe
IIPEACTABJICHUE MHOKECTB I ONHUCAHMS PEAIBHBIX IIPOLIECCOB
U SBICHMH, MpH peIIeHUH 3aJad M3 JAPYrMX Yy4eOHbIX
IIPEAMETOB.

AKTyaJIM3MpOBaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC [CHCTBHS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYpPaIbHOE 4YHUCIO, IIPOCTOE U
COCTaBHOE YHCIA, NEIUMOCTb HATypaJbHBIX YUCEN, NMPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIIO, MOAYJb 4Hca, OOBIKHOBEHHAas U
JecaTUYHas ApoOH, CTaHIAPTHBIA BUA 4Hcia, apudMeTHIecKuit
KBaJPaTHBIN KOPEHb.

BpInotHATL fAeliCTBUSA, CPaBHUBATH M YNOPAAOYUBATH
yuciaa, MPENCTaBIATh YHCIA HAa KOOPAWHATHOM IPSMOM,
OKPYIJIATH  YHWCJIA; BBINOJHATH MNPUKHAKY M OLEHKY
pe3yJibTaTa BEIYUCICHUN.

PemiaTh TeKkcTOBBIE 331a4H ApUPMETHUIECKIM CIIOCOOOM.
Pemiate mnpaxkTHyeckue 3agauM, COAEpKallUe IIPOLEHTHI,
JIOJIM, YAaCTH, BBIPAKAIOIIHME 3aBUCUMOCTH: CKOPOCTb —
BpeMsi — DPAacCTOSIHME, I[€Ha — KOJMYECTBO — CTOMMOCTb,




00BEM paboThl — BpeMsi — TMPOU3BOJUTEIBHOCTD TPYIa.
Pa30oupartp peanbHbIC KU3HEHHBIE CUTYalllH, (GOPMYJIMPOBATH
UX Ha SA3bIKE MATEMATUKH, HAXOAUTH pELICHUE, IPUMEHSSA
MaTEeMaTUYECKUN annapar, HHTePIpPeTHPOBATH PE3yIbTaT
OnepupoBaTh NMOHATHUSIMH: CTENEHb C ILIEJIbIM II0Ka3aTeleM,
apupMeTHYEeCKH KBaJ[paTHBIN KOpEHbB, MHOI'OYJIEH,
anredpanveckas Apo0b, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE JeiicTBHMS: BBINOJIHATH PAcu€Thl I10
dopmynaM, TpeoOpa3oBHIBATH IENbIe, APOOHO-PAMOHATBHbIC
BBID@KEHUSI M BBIPAXKEHHUS C KOPHSAMH, pPEaJM30BHIBAThH
pa3jgoKEeHUE MHOrOYIeHa Ha MHOXUTEIU, B TOM 4YHCIE C
UCMOJIb30BaHUEM (OpMyJ pa3HOCTH KBaJpaTOB M KBajapara
CYMMBI ¥ Pa3HOCTH (C OMOPOW Ha CIPaBOYHYIO MH(OPMAIIUIO);
HaXOJUTh [JONYCTUMBIC 3HAUEHUsS IEPEMEHHbIX A JIPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MoneaupoBaTh ¢ MOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBJICHUS.

OnepupoBarh moHsATUAME: QYHKIMSA, TpaduK QYHKIUN, HYIH
(GyHKIMM, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHMs, YObIBaHMs, HanOOJIbIIEe U HAUMEHBIIIEE 3HAUCHHS
(GyHKIIH.

AHaJIM3MPOBATh, CPaBHHMBAaTh, O0CYXKIaTb  CBOWCTBA
(GyHKLIUH, CTPOUTH UX IPaUKH.

OnepupoBaTh MNOHATHSIMU: TPSIMas MPONOPLUOHAIBHOCTD,
oOpaTHasi ~ NPONOPLHUOHAIBHOCTh,  JIMHEWHas  (QyHKUUS,
KBaJpaTU4Has GyHKIUs, napaboia, runepooa.

HUcnoan3oBarh rpaguku UL ONPENEICHUS  CBOWCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, AJI PEIIEHUs 3a1ad U3 APYTrux
y4eOHBIX NPEIMETOB M pealibHOM JKHU3HHM;, MOAEJIMPOBATH C
MOMOIIBIO TPA(HUKOB peaIbHbIE MPOLECCH U SBICHHUS.
Boipaxkath ¢opMyJiaMu 3aBUCUMOCTH MEXIY BEIMUYUHAMH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOAAM OBYYEHMUS)




7 knace (He MeHee 68 u)

HasBanmue
pasneia (Tembl)
Kypca (4uciao

OcHoBHOe coepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

4acoB)
Ipocreiitmme [Ipocreiimme reomeTpruuecKue 0ObEKTHI: TOUKH, IPSIMBbIE, JTy4d | POpMYJIMPOBATH OCHOBHBIC IOHATHUS U ONPEICICHUSI.
reoMeTpuyecKue |H yIJibl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3naBaTh  M3y4YeHHblE  T€OMETpPUUYECKHE  (UIYpHI,
durypsbl CMe)XHbIE U BEpPTHUKAIBHBIC YTIIbL. onpeneJasiTb HMX B3aUMHOEC pPACHOJ0XEHHE, BBINOJHATH
U UX CBOIiCTBA. Pabota ¢ mpocTelmMy 9epTeKamH. 4epTEXK MO YCIOBHIO 3a/a4d (C MCIIOJIb30BAaHUEM CMBICIOBOM
N3mepenne V3MepeHue JIMHEHHBIX W YIVIOBBIX BEJIMYMH, BBIYMCICHME |ONOPBI: HABOASIIME BOIPOCHl W/MIM alroputrMa y4eOHBIX
reOMeTPUYECKUX |OTPE3KOB U YIJIOB. JeNCTBUI).
BEJINYHH Ilepumerp w  1omaap  ¢uryp, cocraBieHHbIX  u3|IlpoBoamTh MpocTeifine NOCTPOSHUS C IOMOIIBIO LUPKYIS U
(14 4) MPSIMOYTOJIBHUKOB. JIMHEUKH.
W3mepsiTh JTUHEHHBIE U YIVIOBBIE BEIMYMHBI T€OMETPUUYECKUX
Y TIPAKTHYECKUX OOBEKTOB.
OmnpenensiTb «Ha TIJ1a3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOAUTH TPYOYIO OLIEHKY UX Pa3MepOB.
Pemartp 3371a4M Ha BBIYKUCICHUE UIMH OTPE3KOB M BEJIWYHMH
YTJIOB.
PemaTsp 321241 Ha B3aMMHOE PACIOIOKEHUE T€OMETPUUYECKUX
¢uryp.
IMpoBoauTh KiIaCCUDHUKALUIO YIIIOB, BBIYHCIATH JINHEHHBIE U
YIJIOBbIE BEJIUYMHBI, MPOBOJMTH HECJ0KHbIe HEOOXOIUMbIE
JIOKa3aTeIbHbIE PACCYKICHHS.
3HAaKOMUTBCA C UICTOPUEH pa3BUTHUS FeOMETPHH.
TpeyroabHuUKH [loATHE © paBHBIX TpPEYrojJbHUKaX W  TEpBUYHEIC | Pacmo3HaBaTh Tapbl paBHBIX TPEYTrOJLHHUKOB HAa TOTOBBIX
(22 9) NPEJCTaBICHUS O PAaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu|ueprexax (C ykazaHHEM NPU3HAKOB) MPU HEOOXOJUMOCTH C

MpU3HAKa PABEHCTBA TPEYTOJIbHUKOB.
[IpuzHakn paBeHCTBa  NIPSIMOYTOJIBHBIX — TPEYTOJIBHUKOB.
CBolicTBO MeuaHbl MPSIMOYTOJILHOTO TPEYTOJIbHUKA.

PaBHOOeipeHHbIE M PABHOCTOPOHHHUE  TPEYrOJbHHKH.

BU3yaJIbHOW ONIOPOM.

BoiBoauTh  cieactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
®opmyanpoBaTh OIIPEIEIICHUS: OCTPOYTOJIBHOTO,




[Ipu3Haku 1 CBOWCTBa paBHOOCAPEHHOTO TPEYrOJIbHUKA.
[IpotuB GonbIIEH CTOPOHBI TPEYTrOJIBHUKA JIGKUT OOJIBIITHI
yrOJI.

[Ipocreiiiine HepaBeHCTBA B TIE€OMETPHH.
TpeyroyibHuKa. HepaBeHCTBO JToMaHOK ™.
[IpsAMOYTONIBHBIN TPEYTONLHUK ¢ YIiioM B 30°.
[IepBbie NOHATHS O TOKA3aTEIbCTBAX B TEOMETPHH.

*HepaBeHCTBO

TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OWCCEKTPHUCHI, BBICOTHI,
MeJMaHbl TPEYroJIbHUKA; CEPEIMHHOIO IEpHEHAUKYISIpa
OTpe3ka; NepuMeTpa TPEyrojbHUKA MPU HEOOXOJUMOCTU C
OIIOPOI Ha AIITOPUTM IPABUIIA.

@opMyJIMpoOBaTh CBOWMCTBA U MPU3HAKH DPABHOOEIPEHHOIO
TPEYrOJIbHUKA.

CTpouThb 4epTEKH, pemiaTh 3a1a4M C IOMOIIbIO HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

I[IpumeHsTH IIPU3HAKU paBeHCTBa IPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3aJadyax (C MCIOIb30BAaHUEM CMBICIOBOM
OTOPBI: HABOJAIINE BOMPOCHl H/WIM alroOpuTMa Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBaTh LUPPOBBIE pECYpChl ISl  HMCCIAeTOBAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHUTBCA € HCTOPHUEN PA3BUTUSA FEOMETPUU.

IMapanieabHble [TapameneHble mpsiMble, WX cBoWcTBa. Hakpecr nexamue, | @opMyJaupoBaTh  NMOHATHE  IMAPAUICIBHBIX  IPSIMBIX,
npsiMble, CyMMa COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHbIE NP | HAXOAUTH MPAKTUUECKUE IPUMEPBHI.
yIJIOB MepeceyeHn ! MapayieNbHbIX MPSMBIX CEKYIIEH). M3yyaTh CBOICTBAa YIJIOB, OOpa30BaHHBIX NP IEPECEUCHUU
TPeyroJbHHKA [Ipy3zHak  mapauIeNbHOCTH  NPSMBIX — YEPE3  PaBEHCTBO |ApAJUIEIBHBIX MPAMBIX CEKYILEH
(14 v) PAacCTOSIHUM OT TOYEK OJHOM ITPSAMOM 10 BTOPOU IIPSIMOIA. IIpoBoauTe pokazareabcTBa. PopmyaMpoOBaTh TeopeMy
CymMa yriioB TpeyroJlbHUKa U MHOTOYTIOJIbHUKA. NapaJuUIEIbHOCTH  JBYX HPSIMBIX C  IIOMOIIBIO  YIJIOB,
Baeminue yriel TpeyrojabHHAKa 00pa30oBaHHBIX NpPU [EPECEUEHUU OTUX TMPSAMBIX TpPETben
IIPSAMOM.
BbIYuCAATH CYMMY YIJIOB TPEYTOJbHUKA 1 MHOTOYTOJIbHUKA.
Haxonuth uucinoBble W OyKBEHHbIE 3HAYEHUS YIJIOB B
TEOMETPHYECKUX 3a/1a4aX C MCIIOIb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJBbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCS ¢ HCTOPHEIl Pa3BUTHS T€OMETPUHU.
OxkpyxHOCTH OKpyKHOCTb, XOpZbl U JUAMETPHI, UX cBolicTBa. KacarenpHas | @opMyJupoOBaTHL  ONpedeeHHsl:  OKPY)KHOCTH, XOPJBI,
H KpYyT. K OKpykHOCTU. OKpY>KHOCTb, BMcaHHas B yroi. *IloHdarue o|anamMerpa W KacaTelbHOM K OKpyxkHOCTH. M3ydaTrh uX
I'eomerpuueckune |I'MT, npumenenue B 3agadax. buccekTpuca M cepeaMHHBIN | CBOMCTBA, IPU3HAKY, CTPOUTH YEPTEXKH.




NMOCTPOEHUA
(14 )

MEePIEHIUKYIISIP KaK TEOMETPUUYECKUE MECTA TOUCK™.
OKpy>KHOCTb, OIKCAaHHAS OKOJIO TPEyrojbHUKa. BrucanHas B
TPEYTOJIbHUK OKPY>KHOCTb.

[Ipocreiimue 3aja4u Ha MOCTPOEHUE.

HccaenoBatb, B TOM 4KCIIE HCNOJIB3YS HU(POBbIE PECYPChI:
OKPYXHOCTb, BIIMCAaHHYKO B yroj; LEHTP OKPYKHOCTH,
BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoab3zoBath Metoa ['MT nig nokaszarenbcTBa TEOpEM O
MepeceYeHN OUCCEKTPUC YIIIOB TPEYrOJbHUKA U CEPEIMHHBIX
MEPIECHANKYJISIPOB K CTOPOHAM TPEYTOJbHUKA C IOMOILbIO
I'MT.*

OBjaneBaTr NOHATHAMHM  BIHMCAHHOM H  ONHCAHHOH
OKPY)KHOCTEH  TpEyrojibHUKAa, HaXOAMTh IIEHTPBl 3TUX
OKPYKHOCTEH C OIOPOM Ha aIropuTM IpaBuJia.

PemiaTh OCHOBHBIE 3aa4M HA MOCTPOEHHE: YIJIA, PABHOIO
JJAHHOMY; CEpEIUHHOI0 MNEpPHEHANKYJIIpa JaHHOTO OTPE3Ka;
IpsAMOM,  NPOXOJAIIEH  4epe3  JaHHYH  TOYKYy W
NEPIEeHIUKYIAPHON JaHHOW MPSIMON; OHCCEKTPUCHI JAHHOTO
yrija; TPEyroJibHUKOB IO Pa3jU4YHBIM dJEMEHTaM IpHU
HEOOXOMMOCTH C HAIPABJISAIOIICH TOMOIIIBIO.

3HAKOMUTBLCSI ¢ HICTOPHE Pa3BUTHUSA T€OMETPHUMU.

[HoBTOpEHME,
00001IeHNE
3HAHUM
44)

[ToBTOpeHne u 0000IIeHHEe OCHOBHBIX TMOHATHH U METOAOB
Kypca 7 kiacca.

Pemartpb 3aJa4YM Ha TIOBTOPCHHUC, HWIUIIOCTPUPYIOINHUEC CBA3U
MCXKAY pa3iInYHbBIMU YaCTsAMHU Kypca.

8 kmacc (He MeHee 68 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHBIE BHIbI 1eATEJILHOCTH 00y4AO M XCS

4acoB)
Yeroipéxyroannuk |[lapannenorpamM, ero npusHaku U cBoiictBa. YacTHele ciyuyan | I300pakaTh M HAXOAUTh HA 4EepPTEKaX UYETHIPEXYTOJIbHUKU
u napaiesiorpaMMoB  (IPSIMOYTOJIBHUK, POMO, KBaapaT), WX |pa3HbIX BUJOB U HX 3JIEMEHTHI.
(12 9) npusHaku 1 cBoifictBa.  Tpamemus.  PaBHOOOkass — u|dopmyJmpoBaTh onpeesIeHus: napajuiesiorpamma,




MPSIMOYTOJIbHAS TPAIICIIUH.
*¥Y nBoeHue Meauansl. LleHTpanpHas cumMMeTpus™

NpSMOYTOJIbHUKA, poMOa, KBajpaTa, Tparelyy, paBHOOOKOM
Tpamnenuu, IpIMOYTOJIbHOM Tpareum.

Hcnoab3oBaTh NpH  pelleHUH NPOCTeIIux 3aaa4
OpU3HAKK W CBOMCTBA: MapasuieJorpaMma, MpsMOyroJibHHKA,
poM0Oa, KBajgparta, Tpamelud, pPaBHOOOKOW TpameruH,
IPSIMOYTOJIBHOM Tpameru.

IpuMeHsiTL MeTOX YIBOCHHUS MEAMAaHBI TPEYTOJbHUKA C
OTOPOI Ha alITOPUTM IpaBUIIA.

Hcnoan3oBaTh IHMPPOBBIE PECYpChl ISl HUCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS reOMeTPHH.

Teopema ®aneca
U TeopemMa o
NPONOPUHOHAIBH
bIX OTpe3Kax,
MOX00HBIE
TPeyroJbHUKHU
(15 49)

*Teopema Paineca 1 TeopeMa 0 IPONOPLUOHATIBHBIX OTpE3Kax.™
CpenHsist TuHUS TpeyrojbHUKa. Tpamnenus, e€ cpeHsst JUHUS.
*IIporopLuoHanbHble  OTPE3KH, IOCTPOCHHE  YETBEPTOro
IIPONIOPLIMOHAIIBHOTO OTPE3KA.

CBolicTBa LIEHTpa Macc B TPEYTOJIbHUKE.

[lonobuble  TpeyronbHUKM.  Tpu  Npu3HaKa
TpeyroJibHUKOB*. [IpakTHueckoe mpuMeHEeHHE.

nomoous

IIpoBOAUTH MOCTPOEHUS C IOMOIIBIO LIUPKYJIS U JTUHEUKH C
UCHojp30BaHue  Teopembl  Pameca U TEOPEMBI O
IPONOPLMOHAIBHBIX ~ OTpe3KaX, CTPOMTH  YETBEPTHIN
IPONOPLUOHANIBHBIM OTPE30K C ONOpPOM Ha 3PUTEIBHYIO
HaTJsJHOCTb.

HaxoauTthb 10100HBIE TPEYTOJIHBHUKH Ha TOTOBBIX YEPTEKAX C
yKa3aHHEM COOTBETCTBYIOIIMX IPU3HAKOB NOJO00MS TNpHU
HE00XOJIMMOCTH € BU3YaJIbHOM OIOPOH.

PemaTts 3agaum Ha NOAOOHBIE TPEYrOJIbHUKH C TOMOIIBIO
CaMOCTOSITEJILHOTO TIOCTPOCHHSI YepTeXeH U HaAXOXKICHHS
HNOJOOHBIX  TPEYrOoJbHUKOB TpPH  HEOOXOAMMOCTH  C
HAMPABJISAOIICH TOMOIIBIO.

IIpoBoauUTH 10KA3aTEJIBCTBA C UCIIOJIB30BAaHNUEM ITPU3HAKOB
M0/100MsI HECIOXKHBIX T'€OMETPUYECKUX 3a/lad C ONOopoil Ha
ITOPUTM y4eOHBIX IeHCTBUH.

IlpumeHsiTh  TOJNYYEHHbIE  3HAHMS  [PU  PEIICHUHU
TreOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HEOOXO0AUMOCTH
C HaIpPaBJISIIOMEN TOMOIIBIO.

3HAKOMMTBCS C HCTOPUEH Pa3BUTH F€OMETPHH.

Ilnomane.
Haxo:xaenue

[TonsiTue 06 00IIEH TEOPHH TUIOIIA/IH.
@opmynbl AN TUIOMIAAU TPEYroJbHUKA, MMapaijienorpamma.

OgianeBaTh NMEPBUYHBIMHM TPEACTABJEHHSAMH 00 00IIEei
TeOpuu IIomanu (Mepsl), (opMyJMpOBaTH CBOICTBa




1o xen
TPEyroJibHMKOB

¥ MHOT'OYT'0JIbHBIX
¢uryp. Ilnomaan
no00HBIX (puryp
(14 4)

*OTHOIICHHE TIONIA/ICH TPEYTOJIBHUKOB C OOIIMM OCHOBAaHUEM
WA 0011l BBICOTOM.

Brruncnenue miuomaaeid CloXHBIX QUTYp depe3 pa3OneHHue Ha
4acTU U AOCTpoeHue.™

[Tnomaau duryp Ha kiIeT4aroil Oymare.

[Tnomany nomoOHBIX Guryp. Beraucienue miomanei. 3amayuu ¢
IIPAaKTUYECKUM cOjepkKaHMeM. *PelieHue 3agad ¢ NOMOUIbIO
METO/1a BCHOMOTIaTeIbHOM IMI0Maan. ™

IJ1omaau, BIACHATH UX HaFJISII[Hbe/'I CMBICIJI.

[Mpumensts  ¢opmyabl  IJIOMIATU  HapaliesiorpaMMma,
TPEYrONbHHUKA, TpalelWh C OMOpPOd Ha CIPABOYHYIO
uHdopmaIuto.

IIpumeHsATH (hopmyIIbI TUTOTIAIN BBITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JAUAroHau M YroJl MEXIy HUMHU C
OIOPOH Ha CIPABOYHYIO HH(HOPMAITHIO.

Haxonutp 1uiomaau Guryp, u3o0paxxEHHbIX Ha KIIETYaTOMN
Oymare, HCI0JIb30BaTh Pa30MEHNE HA YaCTH U JOCTPOCHHUE.
Pa3ouparp npuMepbl UCIOJIb30BAHUS BCIOMOTraTEIbHOMN
rmiom@aan i pCiCHusd rcOMETpUICCKUX 3a/ay.

HaxomuTh 1uomaau noA00HBIX (uUryp ¢ Omopoil Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BoruncasiTe III0I1A11 pa3InYHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3aaun Ha IUIOMIAJH C MPAKTHYECKUM COZICPIKAHUEM
TI0CJIE COBMECTHOT'O aHaJIM3a.

Teopema
ITudaropa n
HayaJjia
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ m0Ka3aTENbCTBO U TNPUMEHEHHE.
Ooparnas Teopema [Iugaropa.

Omnpenenenre TPUTOHOMETPUYECKUX (DYHKLIMHA OCTpPOro yria,
TPUTOHOMETPUUYECKUE  COOTHOMIEHHS B MPSIMOYTOJIbHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
CooTHOlIEHUsT ~ MEXAY CTOPOHaMH B  INPSIMOYTOJbHBIX
TpeyroiapHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBatk TeopeMy I[ludaropa, memoabzoBaTh €€ B
MPaKTUYECKUX BHIYMCICHUSIX.

Brnagerb  NOHATUSIMM ~ TPUTOHOMETPUYECKUX  (QYHKIUH
OCTpPOTO YIia, NPOBepPATh UX KOPPEKTHOCTb.

BbIBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE C ONOPOH Ha CIPaBOYHYIO
nH(pOpMaLIHIO.

HccnenoBarh  COOTHOLIEHUS  MEXIy  CTOPOHAaMU B

MPSIMOYTOJIBHBIX TPEYroJIbHUKaxX ¢ yriaamu B 45° u 45°; 30° u
60° c HanpaBIIAIONIEH TOMOUIBIO.

Hcnoab3oBath  (QopMynbl  NpUBEACHUS U
TPUTOHOMETPHUUECKOE TOXKIECTBO JUISI HAX0KICHUS
COOTHOIICHUH MEXAYy TPUTOHOMETPHICCKUMH (QYHKIHSIMHU
pa3UYHBIX OCTPHIX YIJIOB C OMNOPOH Ha CIPaBOYHYIO
nH(pOpMaLHIO.

IpuMeHsiTh MOJNyYEHHBIC 3HAHUS U YMEHUS TPHU PEIICHUU
MpaKTUYECKUX 3a1ad (Mpu HEoOXOJUMOCTH C OIMOpOM Ha

OCHOBHO€




QITOPUTM MPABUIIA).
3HAKOMHUTBCS C HCTOPHEl Pa3BUTUS TEOMETPUU.

Yrasl B BrnicanHble U LIEHTpaNbHBIE YIJIbl, YTOJI MEXAY KacaTeslbHON U | DOopMYyJHPOBATHL OCHOBHBIE OIPEICIICHUS, CBSI3aHHBIE C
OKPY>KHOCTH. XOpAOH. yriamu B Kpyre (BIIUCAaHHBIN yrol, IEHTPAJIbHBIN yro).
Brnucannsle VYTIibl MEXAY XOpIaMU U CEKYLITUMHU. HaxoauTh BIMCAHHBIE YIJIbl, ONKpAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE Brnucannble 1 onHMcaHHbIE YETHIPEXYTOJbHUKH, UX MPU3HAKU U | BBIYMCJIASATH YIJIbl C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yriax,
YeThIPEXyroJbHUK |CBOWCTBA. IIpuMeHeHume H3TUX CBOMCTB IpU  PELIEHUU |TEOPEMBI O BIHMCAHHOM YETHIPEXYTOJIBHUKE, TEOPEMBI O
n. reOMEeTPUUYECKUX 3a7au. HEHTPaJIbHOM YIJ€ NpU HEOOXOAWMOCTH C BHU3YaJIbHON
KacarenbHble B3anmHoe pacrnionokeHue IByX ~OKpyxkHocrteil. Kacanue | onopoiu.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBarb, B TOM 4HCIE C TMOMOIIBIO H(PPOBBIX
Kacanue pECYpCOB, BIIMCAHHBIE U OIKMCAHHBIE YETBIPEXYIOJIbHUKY,
OKpY:KHOCTeH BBIBOJAUTh UX CBOWMCTBA M MPHU3HAKU IOCJIE€ COBMECTHOTO
(13 v) aHaju3a.
Hcnoabn30BaTh 3TH CBOMCTBA M MPU3HAKU IPU PELICHUU
3ajad.
IToBTOpEHUE, IloBTOpEHNE OCHOBHBIX MOHATHM M METONOB KypcoB 7 u §|Pemars 3a1auM Ha NOBTOPEHME, WIUIIOCTPUPYIOLIUE CBS3H
00o0menune KJIacCOB, 000011IeHNE 3HAHUI. MEX/1y pa3IMYHbBIMU YacTAMHU Kypca.
3HAHUM
(44)

9 kaacc (He MeHee 68 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOe cogepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Tpuronomerpus. |OnpeneneHne TPUrOHOMETpUUECKUX (GYHKIMA yrioB oT 0° 10| MopMyJaMpoBaTh  ONpedeJeHHs]  TPHUTOHOMETPHYECKUX
Teopembl 180°. KocuHyC W CHHYC HpPAMOr0 M TYImOro yria. Teopema|(QyHKIMH TYIBIX ¥ HPAMBIX YIJIOB ¢ BH3YaJbHOM OIOpPO.

KOCHHYCOB 1
CHHYCOB.

KocuHycoB. (OO0o00OmEHHas) Teopema CHHYCOB (C paguycom
ONUCAaHHON OKpYXHOCTH). HaxoxaeHue JUIMH CTOpPOH H

®dopMyupoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
paanycoM OMMCAHHON OKPYKHOCTH).




Pemenue BEJIMYMH YITIOB TPEYTrOJIbHUKOB. Pemiath TpPEYrojpHUKM C ONOPOM Ha AITOPUTM YUEOHBIX
TPeyrojbHUKOB ®opmyna miuomaan TpeyrojbHUKa 4epe3 JBe CTOPOHBI U Yrodi | IeHCTBUH.
(16 v) Mexay HUMU. PopMyria IIOMAaU YEThIPEXYTOJIbHUKA Uepes ero |Pemate  mpakTuyeckue — 3agadyd, CBOAfAIIHECH K
JaroHalld U Yyroji MEeXIy HUMHU. HAXO0K/I€HUIO PA3THYHBIX 3J1eMEHTOB TPeyroJbHUKA.
[IpakTueckoe NpUMEHEHNE JOKA3aHHBIX TEOPEM.
IIpeodopasoBanme |*[lonsTHe 0 mpeoOpazoBaHUM MTOAOOUS. OcBauBathb NMOHsATHE npeodpazoBaHus noxoous.
noxoous. CoOTBETCTBEHHBIE JIEMEHTHI TOIOOHBIX (PUTYD. HccaenoBarh OTHOIICHUE JTHHEHHBIX JIEMEHTOB (UTYp MPHU
MeTtpuyeckue Teopema o0 mpousBeneHUU OTPE3KOB XOpJ, Teopema o |mpeoOpasoBanuu nonodus. Haxoaurs mpuMmepsl monodus B
COOTHOIIICHUS B MIPOM3BEACHUN OTPE3KOB CEKYIIMX, TEeopeMa O KBaJpaTe |OKpYKarolel 1edCTBUTEIbHOCTH.
OKPY:KHOCTH kacarenbHOU. [lpuMeHeHne B peHIEHHMH TI'e€OMETPUUYECKUX | *BBIBOAMTH METPUUYECKHE COOTHOILIEHUS MEXIY OTpPE3KaMH
(10 9) 3ajmau.® XOpH, CEeKyIIMX M KacaTeJIbHbIX C MCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOAOOHBIX TPEYTOILHUKOB.
PemaTh reoMeTpudecKue 3aJadd M 3aJa4d HU3 PEATBHOU
YKU3HU C UCIIOJIb30BAHUEM MOI00HBIX TPEYTOJIbHUKOB. ™
BexTopsbl OmnpeneneHre BEKTOPOB, CJIOXEHHE M Pa3HOCTb BEKTOPOB, | MCMOb30BaTh BEKTOPbl KAaK HAIPABJIEHHBIE OTPE3KH,
(12 9) YMHOXEHHE BEKTOpPA HA YUCIIO. HCCJIe0BATH reOMETPUYECKUI (nepemereHue) U

@uU3NYECKU U TEOMETPUYECKUI CMBICI BEKTOPOB.

Pa3noxxeHue BekTOpa 1O ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunarts! BexTopa.

CkansipHOE TNPOM3BENCHHE BEKTOPOB, €r0 IMPUMEHEHHE UL
HAaxO0KJICHUS JUIUH U YIJIOB.

Pemrenne 3ama4d ¢ mOMOIIBIO BEKTOPOB.

[IpuMeHeHne BEKTOpPOB [UIsl pEUIeHUs 3alad KUHEMAaTHKUA H
MEXaHUKH.

¢dbuzudeckuii (Cuiia) CMBICTBI
BOIIPOCHBIN IUJIaH.

BEKTOPOB C OIIOpPOM Ha

3HaTh omnpeaejJeHUsi CYMMBI W Pa3HOCTH BEKTOPOB,
YMHOKECHUS BEKTOpa Ha YHCIIO, HCCJIe10BATD
reOMEeTPUUECKUN U GU3NYECKUIN CMBICIBI ATUX OTEpaIiHii.
Pematp reomerpuyeckue 3aJadyd € MCIOJIb30BaHUEM
BEKTOPOB.

PackaaapiBaTh  BEKTOp IO JIBYM  HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnoab3oBaTth  CKaIspPHOE  IPOU3BEIACHUE  BEKTOPOB,

BBIBOJAMTEL €TI0 OCHOBHEIE CBOMCTBA.

BbIYHCAATL CyMMY, Pa3HOCTh U CKaJsIpHOE IPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpumeHsITH CKaJsIpHOE IPOU3BEACHUE JUISI HAXOXKICHUS
JUIVMH U yTJIOB.




JlexapToBbI JlexapTOBbI KOOPIMHATHI TOUEK Ha IJIOCKOCTH. OcBanBaTh MOHSITHE IPSIMOYIOJIBHON CUCTEMBI KOOPJIMHAT,
KOOPIAMHATHI Ha|*YpaBHeHHe NpsAMON.* YriIoBOH KOA(QOHUIMEHT, TAHI'€HC YIJIA |/IE€KapTOBBIX KOOPJUHAT TOUKH.
IIOCKOCTH HAKJIOHA, IapaJUIEJIbHBIE U NEPIEHANKYIISIPHBIE IPSMBIE. HccnenoBarh ypaBHEHHE IPSIMOM M OKPYKHOCTU C ONOPOM
v VYpaBHeHHE OKpY)KHOCTH. HaxoxzaeHue KOOpIMHAT TOYEK |HA BOIIPOCHBIN IUIAH.
[epeCeYCHUs] OKPYKHOCTHU U IIPSIMOM. Haxoauts HeHTp U pagnyc OKPYKHOCTH 110 €€ YPABHEHUIO.
MeTo KOOpAMHAT IIPU PEILIEHUN T€OMETPUYECKUX 3aa4. Pemath 3agaum Ha HaXO0XICHUE TOYEK IIEPECCUCHMS
Hcnonp30BaHne MeTOa KOOPAUHAT B IPAKTUYECKUX 3a/1a4ax MPSMBIX U OKPYXHOCTEHN C IIOMOILBIO METO/1a KOOPAUHAT.
Hcnoab3oBaTh CBOWCTBA YIIIOBOTO KO3(@uIeHTa mpsiMoi
OpU pEeUIeHUH 3a/ay, [ ONPEACNICHUs PaclONIOKEHUS
MIPSIMOU.
IIpumeHATH KOOPJAUHATHI [IPU PEILIEHUU F€OMETPUUECKUX U
NPaKTUYECKUX 3a7ad, Il IOCTPOEHUS MaTeMaTHYECKUX
MoJIeIel peasibHbIX 3a]1a4 («METO/ KOOPIUHATY).
IMosb30oBaTbesi I IIOCTPOGHHS WM MCCIEAOBaHUMN
U(PPOBBIMHU pECypCaMHu.
3HAKOMHUTBCS C HCTOPUEN Pa3BUTHUSA T€OMETPUU
IIpaBuiabHbIe [IpaBuiibHBIE MHOTOYTOJIBHUKH, BBIYHCIEHHE HX 3JIEMEHTOB. | DopMyaupoBaTh OnpeeIeHue MIpaBUJIbHBIX
MHOTOYIrOJbHUKH. (UKcio m ¥ JUIMHA OKPYXKHOCTU. JlJIMHA AYTM OKPYKHOCTHU. | MHOIOYIOJIbHMKOB, HAXOAMTb MX JJIEMEHTHI.
Juna Paguannas mepa yria. IMosb30BaThCSl MOHATHEM JJIMHBI OKPYXHOCTHU, BBEAEHHBIM

OKPY’KHOCTH M
IJI0IIAb KPyra.
Bbliuucienue
nJjiomaaen

84)

[lnomanes kpyra W €ro HJIEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue minomazaei Gpuryp, BKIIOYAIOMIMX JIEMEHTHI Kpyra.

C TNOMOIIBI0 TPABUIBHBIX MHOIOYTOJIBHUKOB, ONpeneasiTh
YHCIIO T, JJIMHY JYTU U PAANaHHYIO MEpPY yIJia Mo o0pasiy.
IIpoBoauTh Mepexoa OT paJaHHON MEpHI yria K IpagyCHOU
¥ HA00OpOT MO BU3yaJbHOW OMOpe.

OnpeneasTh IJIOMAIb KPyTa.

BoiBoauts GopmyJinl (B TpalyCHOM U pairaHHON Mepe) A
JUIMH YT, IUIONIAJE CEKTOPOB M CErMEHTOB C OIMOPOMl Ha
BOIPOCHBIN IJIaH.

BoruncasTe miomanu ¢uryp,
OKpPY’)XHOCTH  (Kpyra) C  OHOpoW
nH(pOopMaIHIO.

HaxoauTp mionaam B 3aa4ax peajibHON KU3HU.

BKIIOYArOIINX DSJICMCHTBI
Ha CIIPaBOYHYIO

JABukenust

*Tlousrue o JABHXKXCHHH ITIJIOCKOCTH.

Pa3ouparp  npumepbl,  WUIIOCTPUPYIOUIME  MOHATHS




IVIOCKOCTH [TapannenpHblil nepeHoc, MOBOPOT U cUMMETpUs. OCU U LIEHTPBHI | IBUKEHUS, LICHTPOB U OCEH CUMMETPHUHU.
(64) CUMMETPHH. @®opMyIHPOBATH OIPEICICHUS IapalIeIbHOrO IEepeHoca,
[Ipocreiimne npuMEHEHN B PELLIEHUH 3a7a4u™. IIOBOPOTa M OCEBOM CHMMETPUU C BHU3YaJbHOM OIIOPOM.
HaxoauTh HEMOJIBUKHbIE TOUKHU 10 00pasily.
HaxoanTh IIEHTPBI U OCH CUMMETPUH npocTeimux Guryp mo
obpasiy.
*TIpuMeHATHh apajUIeIbHbI MEPEHOC U CUMMETPHUIO IIpU
pelLIeHNH FeOMETPUUECKUX 3aJau (pa3douparb IPUMEPHI).
Hcnoab30BaTh IS IOCTPOCHUS U UCCIIEOBAaHUMN IU(PPOBHIC
pecypcbL.*
IToBTOpEHUE, [ToBTOpEeHNE OCHOBHBIX IOHATHH U METOAOB KypcoB 7—9|OmnepupoBaTh MOHATHSAMH: QUIypa, TOYKa, IpsMas, yrou,
00001eHne, KJIacCOB, 0000IIEHUE U CUCTEMAaTHU3aLUs] 3HAHUH. MHOTOYTOJIbHUK, PpaBHOOEIPEHHBII U  PaBHOCTOPOHHUI
cucrematru3amusi  |[Ipocreiime reomerpuueckue QUIypbl U HMX CBOMCTBA. | TPEYrOJIbHUKH, MPSMOYIOJIbHBIM TPEYrojJbHUK, MeEIUaHa,
3HAHUI W3mepenne reoMeTpu4ecKiX BEJIMYHH. OuccekTpuca M BBICOTa TPEYrOJIbHUKA, Mapajljiesorpam,
(7 q) TpeyrogbpHUKH. poMO, NpsSMOYIOJbHUK, KBapaT, Tpameuus; OKPYXKHOCTb,

[TapanyienbHble ¥ NEPIICHIUKYISPHBIE MIPSMBIE.
OxpyxHOCTh M Kpyr. ['eomeTpuueckue MOCTpOEHUs. YTl B

OKPY>KHOCTH. BrmcanHble UM ONMCaHHBIE  OKPYKHOCTHU
MHOTOYTOJIbHUKOB.

[Ipsimast 1 OKpYKHOCTb.

YeThIpEXYroJIbHUKH. Bniucannbie 51 OITMCaHHBIE
YETBIPEXYTOJIbHUKHU.

Teopema IIudaropa u Hauana TpuroHomeTpun. Pemenne oOmmx
TPEYTrOJIbHUKOB.

[IpaBuiabHBIE MHOTOYTOJTbHUKH.

[Ipeobpa3zoBanus IJIOCKOCTH. JIBrokeHus. [Tomobwue.
Cummerpus.

ITnomanes. Beruucnenne mromane. Ilmomaan mogoOHBIX

¢buryp.
JlexapToBBbI KOOPAUHATHI HA IIIOCKOCTH.
BekTopsl Ha IOCKOCTH.

KacaTesbHas; paBeHCTBO M MOA00KHe (PUryp, TPeyroJbHUKOB;
NapajuleIbHOCTh M MEPHEHIUKYISIPHOCTh NPSMBIX, YIroj
MEXIY MNPAMBIMH, CHMMETPHS OTHOCHUTEIBHO TOYKH M
NpsIMOM; JJIMHA, PAacCTOSHME, BEJIWYMHA YIJa, IUIOLIAlb,
HEPUMETP.

Hcnoan3oBate  ¢opmyJibl:  MepUMETpa U ILIOLIATU
MHOTOYT'OJIbHUKOB, UIMHBI OKPYXKHOCTH M IUIOIIAIU KpyTa,
00BEMa IPSMOYTOJIBHOTO MapajllesIenuIe N 1a.

OnepupoBaTb MNOHATHAMHU: IPAMOYrojbHAas  CHCTEMaA
KOOpJIUHAT, BEKTOP; MCNOJb30BaTh JOTH IOHATHS A
MIPEICTABICHNS JaHHBIX U PELICHMs 3a/1ad, B TOM YHUCIE U3
JIPYTUX Y4EOHBIX MMPEIMETOB.

Pemiate 3agaum Ha TOBTOPEHHUE OCHOBHBIX IIOHATHH,
WJUTIOCTPAIMIO CBSI3eH MEXIy pazIUYHBIMU YacTSAMHU Kypca.
Bbi6upaTs MeTOA I PELICHUA 3aa4u.

Pemathb 3a1a4u U3 MOBCEAHEBHON KU3HU.




TEMATHYECKOE IJIAHUPOBAHME YYEBHOT'O KYPCA «BEPOSATHOCTH U CTATHCTHAKA»
(IO TOJIAM OBYYEHUS)

7 kaacc (He menee 34 4)

Ha3zBanue
pa3aesa (TemMbl)
(4mciI0 YacoB)

OcHOBHOE co/lep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

Ilpeacrasiienue [lpencraBienne maHHBIX B Tabmunax. [Ipaktuyeckwe | OcBamBaTh  Ha  0a30BOM  YpPOBHE  CIOCOOBI
JaHHBIX BBIUMCJICHHUS] MO TaOMUYHBIM JaHHBIM. VI3BieueHue U | MPEACTaBICHHUS CTATUCTHMUYECKUX JaHHBIX U YHCIIOBBIX
(7 9) WHTEpIpeTanus TaOIUYHBIX JaHHbIX. [IpakThdeckass paboTa | MacCMBOB C IOMOIIBIO TaOJHMII M  JUarpaMm  C
«Tabnuupy. UCIIONIb30BAHUEM  aKTYalbHBIX UM BaXHBIX JaHHBIX
I'paduueckoe npeacTaBieHHE IJaHHBIX B BHJE KPYIOBbIX, | (Zemorpaduueckue JTaHHBbIE, IIPOU3BOJICTBO
CTONOMKOBBIX  (CTONMOYATHIX)  AuWarpaMM.  YTeHHWE U | MPOMBIIUICHHOM U CEIbCKOXO3SWCTBEHHOW NPOAYKIIUU,
noctpoeHne  auarpamm.  [Ipumepsl  gemorpaduueckux | OOIIECTBEHHBIE W PUPOIHBIC SBICHHUS).
JTUarpamm. M3yyars Metoabl pabOTbl C  TaONMYHBIMH U
[TpakTrueckas pabota «Jluarpammb». rpaUyecKUMU NPEICTABICHUAMU JaHHBIX C MOMOIIbIO
U(POBBIX PECYpCOB B XOJ€ MPAKTUUYECKUX padoT (c
HaIPaBJISIONIEH TOMOIIBIO).
OnucareabHas Uucnosslie Habopsl. CpenHee apudmeTnyeckoe. OcBauBaTh Ha 0a30BOM YpOBHe NOHSATHS: YUCIOBOH
CTAaTHCTHKA Menuana 41caoBOro Habopa. Y CTOMUYUBOCTh MeIUaHBbI. Habop, Mepa IeHTPAIbHON TEHIEHIMH (Mepa LIeHTpa), B
8 v) [TpakTuueckas padora «CpenHue 3HAUCHUS. TOM YHCIIe CpeiHee apuMeTHIecKoe, MeIMaHa.

Haubonpiiee n HauMeHbIlIEe 3HAUEHUS YHCIOBOrO Habopa.
Pa3zmax.

OnucbiBaTh CTATUCTUYECKHE JaHHBIE C IIOMOILBIO
cpenHero apudmernyeckoro u MeAauansl. PemaTs 3a1aun
(c ucmonb30BaHUEM 3pUTEIBHOM HArJIAIHOCTH W/WIN
BepOaIbHOM OMOPHI)

HN3yyarp cBOMCTBAa CPEIHUX, B TOM YHCIIE C IIOMOIIBIO
U(POBBIX PECYpPCOB, B XO0JI€ MPAKTHYECKUX PadOT, (C
HaIpPaBJISAIOIIEN TOMOIIBIO).

OcBauBaTh Ha 6230BOM yYpOBHE MOHSATHA: HauOOJIbIlIEE




W HAMMCHBIICC 3HAUYCHUA YU CIIOBOI'O MaCCHBA, pa3Max.
PemaTp 3amauun Ha BI)I60p crocoda onucaHus JaHHBIX B
COOTBECTCTBHUH C HpHpOI[OfI JaHHBIX )51 OCIsIMHu
Hcciacag0oBaHus C HanpaBnﬂ}omeﬁ IIOMOIIBIO.

Cayyaiinas
H3MEHYNBOCTH
(69

*CnyuaiiHass U3MEHYMBOCTH (puMephl). YacToTa 3HAUYCHUH B
MaccuBe JaHHbIX. [ pynnuposka. ['uctorpammel.
[TpakTuueckas pabota «CiyuaitHas ”3MEHYHBOCTh Y. *

*OcBauBaTh MOHSITHS: YacTOTa 3HAYCHUI B MacCHUBE
JIAHHBIX, TPYIITIUPOBKA TAHHBIX, TUCTOTpamMma.

CTpouTh TUCTOrpaMMbl IO 00pasiy

OcBauBaTh rpaduyecKue MpeACcTaBICHUS PA3HBIX BUIOB
CIIy4aifHOH H3MEHYMBOCTH, B TOM YHCJIE C IOMOIIbIO
M(POBBIX PECYypCOB, B X0JI€ MPAKTUYECKON PabOThI. ™

BBenenue B
Teopuio rpagos
(4 9)

*T'pad, Bepuruna, pedpo. [Ipencrasnenue 3agauu ¢ MOMOIIBIO
rpada. CremneHp (BaJIGHTHOCTH) BepmiuHBL. Yucimo pébdep u
cymmapHas creneHb BepimmH. Llens u mukn. Ilyte B rpade.
[TpencraBnenne o cBsizHOCTH Tpada. OOxon rpada (diinepos
nyTh). [IpeacraBnenue o0 OpuEeHTHPOBAHHBIX rpadax.™

*OcpaunBaTh nouATHs: Tpad, BepmuHa rpada, pedpo
rpada, crerneHp (BAICHTHOCTh BEPIITMHBI), IETTb U IIHKI.
OcBauBaTh MOHSATHA: NyTb B rpade, SHIEPOB MYTh,
00xox rpada, OpueHTHPOBAHHBIN Tpad.

OOcyxaarb pemieHHe 3aJayM  HAa IIOMCK CYyMMBI
CTeTCHEW BepimnH Tpada, Ha MoucKk obxoma rpada, Ha
MOWCK TMyTed B  OPHEHTUPOBAHHBIX Tpadax ¢
HaITpaBJIAOIIEH TOMOIIBIO.

OcBauBaTh CHOCOOBI TPEACTaBICHUS 3aJad M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYTUX
OpeIMEeTOB ¢ TmoMolplo rpadoB  (KapTbl, CXEMBI,
AIIEKTPUYECKUE LEeNH, (YHKIMOHAIbHBIE COOTBETCTBUS)
Ha rnpumepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITUS

4w

*CnyyaiiHbIil ONBIT U ciIydailHOe coObITHE. BeposTHOCTh U
yactota coObITHA. Podb MaloBEpOATHBIX U MPAKTUYECKU
JIOCTOBEPHBIX COOBITUH B mpuUpojJe U B obmecTBe. MoHeTa u
UTPAIIbHASI KOCTh B TEOPUU BEPOSITHOCTEM.

[TpakTuyeckas padora «HacToTa BbIaieHUs opiay.™

*OcBanBaTh MOHSITHS: CIY4alHBII ONBIT U CIIy4allHOE
coObITHE, MAJIOBEPOATHOE U MPAKTHYECKH TOCTOBEPHOE
coObITHE.

M3yyarh 3HAYUMOCTb MAaJIOBEPOSITHBIX COOBITUH B
npupoJie M OOIINEeCTBE Ha BaKHBIX MpUMeEpax (aBapuu,
HECYACTHBIC ciIyJau, 3aImTa MIEPCOHAIBHON
uHpoOpMaluy, epeaada J1aHHbIX).

H3yuyaTh poJIb KIACCUYECKUX BEPOATHOCTHBIX MOJENEH




(MOHeTa, urpajibHast KOCTh) B TEOPUHU BEPOSITHOCTEH.
Habawaare W M3y4aTh 4YacTOTYy COOBITUH B HPOCTHIX
OKCIIEPUMEHTAX, B TOM YHCIIE C MOMOINBIO HU(POBBIX
pecypcoB, B X0/i€ IPaKTU4YECKOi paboThL.™

O00011eHue,
KOHTPOJIb
v

IIpencraBnenne  maHHbIX.  OmnmcarenbHas — CTATUCTHKA.
BeposiTHOCTB CcilydyaliHOTO COOBITHS.

IloBTOPATH H3y4EHHOE U BBICTPAUBATH CHCTEMY
3HaHUM.

Pemath 3ajaun Ha NPEICTaBICHUE U ONMCAHUE JaHHBIX
c IIOMOLIBIO U3Y4YEHHBIX XapaKTEPUCTHUK C
HaIPAaBIIAIOLIEH TTIOMOILBIO.

O0cyxnaTh npuMepsbl CIIy4aiHbIX COOBITHI,
MaJIOBEPOATHBIX M IPAKTUYECKH  JIOCTOBEPHBIX
CIIy4alHbIX COOBITUH, WX POJIM B MPUPOAEC U KU3ZHU
4eJI0BEKa

8 kiacc (ne menee 34 1)

Ha3zpanue
pasaesa (TemMbl)
(4MCJI0 YacoB)

OcHoBHOE coaepiKkaHue

XapaKTepncTnKa HEATECJIbHOCTH Oﬁy‘lalOIlll/IXCﬂ

IloBTOpPEHME
Kypca 7 kJjacca
CR))

[IpencraBnenne  paHHbIX.  OmnwMcarenbHass — CTATHUCTHKA.
Crnyyvaiinas usMeHuuBocTh. CpeiH1e YncIoBOro Habopa.
Cnyualinple  coObITHS.  BeposTHOCTM M YacTOTHI.
Knaccuueckue Moaenu TEOpUHM BEPOSTHOCTEH: MOHETa H
urpaibHasi KOCTb.

IloBTOpAAITH H3Yy4CHHOE W BBICTPAUBATH CHCTEMY
3HaHUM.

Pemiate 3agayu (o BH3YyaJbHOHl  omope) Ha
NPEACTABICHUE M ONKMCAHME JAaHHBIX C IIOMOIIBIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemare 3agaum (Mo BH3yaJdbHOHW omope) Ha
MIPEACTABJIICHUE TPYNIIMPOBAHHBIX JAHHBIX W OIHCAHME
CIIy4allHOM U3MEHUYUBOCTH.

Pemiate 3agaum (o BH3YyaJbHOHl  omope) Ha
OIpeeIeHue 4aCTOTHI CIIy4alHBIX COOBITHIH,
o0cyxIeHNe MIPUMEPOB CIIy4aHBIX COOBITHH,
MaJIOBEPOSATHBIX 51 IIPAKTUYECKU JIOCTOBEPHBIX




CIIy4alHbIX COOBITUH, HUX POJIM B TPUPOAE U KU3ZHU
4eJI0BEKA.

OnucarejabHas *Otknonenus. Jlucnepcus uucinoBoro Habopa. CtanmaptHoe | *OcBamBaTh NOHSATHA: JHCIEPCHS W CTaHIAPTHOE
CTATHCTHKA. OTKJIOHEHHE YUCIIOBOTO Habopa. J[narpaMMbl paccemBaHus. > OTKJIOHEHHWE, WCIOJb30BaTh JTH XAPAKTEPUCTUKH JIJIS
PaccenBanmne OTIMCAHUs PACCEHMBAHUS JJAHHBIX.
JaHHBIX Y4acTBOBaTh B 00CY:KI€HUH T'HIOTE3bI 00 OTCYTCTBUH
(4 4) WM HAJIMYWAM CBSI3M IO JIMarpaMMaM PacCeuBaHUs.
CTpouTh auMarpaMMbl pPacCeMBAaHUS MO HMEIOIIUMCS
JIAHHBIM, B TOM YHCJI€ C MOMOIIBI KOMIIbIOTEpa (Iocie
COBMECTHOT'O aHaIu3a).™
MHo:kecTBa MHOecTBO, MOAMHOXKECTBO. Omnepanuu Haja MHOXecTBaMH: | (OcBaMBaTh MOHSTHA: MHOXXECTBO, 3JIEMEHT MHOKECTBA,
4 9) oObenuHeHue, mepeceueHue,  pomnosiHeHue.  CBOMCTBA | MOJAMHOXKECTBO.
omepanui Hax MHOKECTBAMM: NepeMEeCTUTENbHOE, | BBLIMOJHATH onepanun HaJI MHO>XECTBaMHM:
CoueTaTeNIbHOE, paclpeAeuTeNbHOE, BKIOUEHHUS. 00BbeAMHEHNE, TIEpEeCcEYCHHE, JOIIOJIHEHUE (110 00pasiy).
I'padpuaeckoe npeacraBIecHUE MHOXKECTB. HUcmosp3oBaTh CBOMCTBA: MePEMECTUTEIBHOE,
COYETaTENIbHOE, PACIPENCIUTEIIbHOe, BKIIOYCHHUS (C
MCIIOJIb30BaHUEM BU3YAJILHOM OTMOPHI).
Hcnoan3oBath rpaduyueckoe MpeACcTaBICHHE MHOMXKECTB
IpU OMHMCAHUU PEATHHBIX MPOLIECCOB W SIBICHUU, MPHU
pEIICHUH 3a/1a4 U3 IPYTruX y4eOHBIX MPEIMETOB U KYPCOB
(c MCrONTb30BaHNUEM BU3YAIbHOMN OIOPHI).
BepositHOCTB DNeMeHTapHbIe COOBITHS. Crnyuaiinble coobiTHs. | OcBamBaTh HaA 0a30BOM YPOBHE MOHSTHS
CJIY4YaiHOro bnaronpustcTByromnpe AJIeMEHTapHbIC COOBITHS. | dJIEMEHTapHOE€ COOBITHE, CIydyalHOe COOBITHE Kak
coobITHS BepostHocTr  coObITUH. ONBITBI ¢ PaBHOBO3MOXKHBIMH | COBOKYIMHOCTh  OJarompuUATCTBYIOIIMX  3JIEMEHTapHBIX
(6 v) 3JIeMEHTapHBIMHA COOBITUSIMU. CTydallHbIN BBIOOD. COOBITHH, PABHOBO3MOXKHBIC AJIEMEHTApHBIE COOBITHS.

HpaKTI/I‘-ICCKaSI pa60Ta «OIBITHI C PAaBHOBO3MOKHBIMU
OJIEMCHTAPHBIMU COOBITHSIMHIY.

PemaTth 3a7a4un Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTApHBIX COOBITHH CIIydallHOTO
onbiTa (C MCHOJIB30BAHUEM 3PUTEIBHON HAarIsiAHOCTH
1/Wau BepOaIbHOM OMOpHI).

PemaTth 3a7a4m Ha BBIUMCIIEHUE BEPOSITHOCTEH COOBITUI
B OIBITaX C PABHOBO3MOXXHBIMH  3JIEMEHTAPHBIMHU




COOBITUSIMH, B TOM YHCIIE C MOMOIIBIO KOMITbIOTEpa (C
UCIIOJIb30BAaHUEM  3PUTEIBHOM  HATMSIHOCTH  W/WIU
BepOAIbHOM OTIOPHI).

IIpoBoauTh, M M3y4YaThb ONBITHI C PABHOBO3MO>KHBIMU
AIIEMEHTAPHBIMH COOBITUSAMH (C MCIOJIH30BAHUEM MOHET,
UTpaIbHBIX KOCTEH, JPYTHUX MOJICIICH )
B XOJ€ TMPaKTHYECKOW paboThl (C HCHOJIB30BAHUEM
BU3YaJIbHOU OTOPHI).

BBenenue
Teopuio rpagos
(4 9)

B

*JlepeBo. CBoiicTBa jAepeBa: €IMHCTBEHHOCTh  IIYTH,
CyILIECTBOBAaHUE BHUCAYEH BEPIUIMHBI, CBS3b MEXIY YHCIOM
BepILKH U unciaoM pédep. [IpaBuno ymHOXKEeHHS. ™

*OcBanBaTh NOHATHSA: JIepeBO Kak rpad Oe3 mwukia,
BUCsAYas BEpIIMHA (JUCT), BETBb JEpeEBa, IyTh B JIEPEBE,
JTUaMeTp Jepena.

H3yuath cBoMCTBa JepeBa: CYLIECTBOBAHUE BHUCSYEH
BEpIIMHBI, EIWHCTBEHHOCTb IYTH MEXAY JBYMS
BEpIIMHAMH, CBS3b MEX]Y YHUCIOM BEpIIMH U YHUCIOM
peoep.

YuyacTBoBaTh B 00CYKICHHH pelleHUs 3a/a4yM Ha
IIOMCK M IIEPEUNCIICHHE IyTeH B JEPEBE, ONpEICIICHUE
yucia BepIIMH uiau pédep B aepeBe, 00xo] OMHAPHOTO
JepeBa, B TOM UHCIE€ C IPUMEHEHHMEM IIpaBHIIa
YMHOXEHUS.™

Cayuaiinbie
co0bITHA
8 1)

*IIpoTUBOMNONIOKHOE  COOBITHE.
OObenuHeHUEe U TiepecedyeHue coOwbiTHii. HecoBmecTHBIE
cobbiTuss. dopmyna cioxeHuss BeposTHocTed. [IpaBuio
YMHOXXEHHMSI ~ BEpPOSTHOCTEH.  YCIOBHas  BEPOATHOCTb.
HezaBucumbie  coObitusa.  IlpeacraBnenune — ciaydaiHOTo
SKCIIEPUMEHTA B BUJIE iepeBa.™

Huarpamma  Oiinepa.

*OcBanBaTb MNOHATHA: B3aUMHO IPOTHBOIIOJIOKHBIE
COOBITHSA, OTEpalMK Haa COOBITUSIMH, OOBEAUHEHUE U
nepeceueHre coObITUH, nuarpamma Diinepa (Ditnepa—
Benna), coBMeCTHBIE U1 HECOBMECTHBIE COOBITHSI.

H3yuaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHUS JBYX
coObITHI ((DOPMYIIBI CTIOKEHUSI BEPOSATHOCTEN).

YuyacTBOBaThH B 00CY/KACHHM PelIeHUs 3aJa4d, B TOM
YHCJIe TEKCTOBBIE 33J]aul Ha OINpefesieHue BEepOosSTHOCTEN
O0BbEeIMHEHNUS M TIepECeYeHHUs COOBITHI C TOMOIIbIO

YUCIIOBOM mpsiMOM, auarpamm  Diinepa, (HopMyIibl
CJI0’KE€HHUSI BEPOATHOCTEN.
OcBauBathb MOHATHA: IIPABUIIO YMHOKECHUS




BEPOSTHOCTEW, YCIOBHAas BEPOSITHOCTb, HE3aBUCUMbBIC
COOBITHS IEPEBO CIIYYAHOTO OTIBITA.

N3yuars cBoiicTBa  (ONpENENECHUsI) HE3aBUCUMBIX
COOBITHI.

YuacTBoBaTh B 00CY/KI€HHH pelleHHs] 3aJa4yd Ha
OIIpe/IeTICHNE U UCTIOIb30BaHNE HE3aBUCUMBIX COOBITHI.
YuyacTBoBaTh B O0OCY/KI€HHH pelleHHs] 3aJa4yd Ha
IIOUCK BEPOATHOCTEH, B TOM YHUCIE YCIOBHBIX, C
MCTIOJIB30BaHUEM JIEpeBa CIy4aiHOTO onbITa. ™

0O000menue,
KOHTPO.JIb
(4 49)

[TpencraBnenne nanHblx. OnucatenbHas craTUcTHKA. [ padebl.
BepostHocTh CIIy4aliHOTO COOBITHSL. DNeMEeHThI
KOMOWHATOPUKH.

IloBTOpAATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUU.

Pemiath 3aga4yu Ha NPECTaBICHUE U ONUCAHUE JaHHBIX
c MTOMOIIBIO U3YYCHHBIX  XapaKTEPUCTHUK (c
MCII0JIb30BaHUEM BU3YaJIbHOH OIOPHI).

*YuacTBoBaTh B O0CYKI€HHM pelIeHusl™ 3aJa4m C
npuMeHeHueM rpados.

Pemate 3agaum Ha  HAXOXAECHUE  BEPOSITHOCTU
CIIy4aifHOrO COOBITHSI N0 BEPOATHOCTSIM 3JEMEHTAPHBIX
COOBITHI, B TOM YHUCIIE B ONBITaX C PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSAMU (C BU3yaJIbHOW OMOPOH).
*YuyacTBOBaTH B 00CY:KIEHHM PpelIeHHs™ 3ajAauyM Ha
HaXO0X/ICHUE BEPOSITHOCTEN OOBEIUHEHMS U MTepeECeUCHUS
COOBITHI, B TOM YHCII€ HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpa@uyeckux TMpeACTaBICHUN U JepeBa CIy4aiiHOTO
OTIBITA.

*Y4yacTBOBaTH B 00CY:KI€HHHM pelIeHHs™ 3ajayM Ha
nepevrciIeHne KoMOMHaIM (4ncia nepecTaHoBOK, YnCIia
COYETAaHMI), HA HAXOXKICHUE BEPOATHOCTEH COOBITHI C
OpUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
HCIIOJIb30BaHuEM TpeyroyibHuKa [lackans.

9 kynacc (He MeHee 34 4)




Ha3zpanue
pa3naesa (TemMbl)
(4K CJI0 YacoB)

OcHOBHOE co/iep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

IloBTOpPEHME
Kypca 8 kiacca
(44)

[IpeacraBnenne  nmaHHbiX.  OmnwucarenbHas  CTaTUCTHKA.
Omneparuu Haj COOBITHAMU. He3aBUCUMOCTH COOBITHIA.

I[loBTOpAATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

PemaTh 3a1aum Ha IPE/ICTABIICHUE U ONMCAHUE JAHHBIX.
Pemarr 3amaum Ha  HaXOXJIEHHUE  BEPOATHOCTEH
00bEIMHEHUSI W TIEPECEUeHUsi COOBITUM, B TOM YHUCIIE
HE3aBHUCHUMBIX, C  HCIOJIb30BaHHEM  I'papUUYECKUX
IIPEACTABJICHUM U IepEBA CIIy4alHOTO OIBITA.

Pemath 3agaum Ha TEPEYUCIICHUE KOMOMHAIMHN (4ucia
MEePECTaHOBOK, YHCJIa COYETaHWM), Ha HaXOXICHHUE
BEpPOSTHOCTEH COOBITHH c pUMEHEHUEM
KOMOWHATOPUKHA, B TOM UYHCIE C HCIOJIb30BAHUEM
TpeyroibHuka [lackans

DJIeMeHTbI
KOMOHMHATOPHUKH
(44)

Kombunaropnoe mnpaBuino ymHoxeHus. [lepecTaHoBKH.
®axropuan. CouetaHus M 4yucio coyeTaHuil. *TpeyronbHUK
[Tackans.™ [IpakTnueckas pabota «Bpruucnenune
BEPOSITHOCTEH C HCHOJIb30BAHWEM KOMOWHATOPHBIX (DYHKIIMHA
AIIEKTPOHHBIX TAOIUIIY.

OcBauBaTh Ha  0a30BOM  YpPOBHe  IOHATHA:
KOMOMHATOpPHOE MPABUJIO YMHOXEHHS, YMOPAAOUYECHHAs
napa, Tpoika OOBEKTOB, TIEPECTaHOBKA, (aKTopua
qucaa, COYETaHUE, YHUCIO COYETaHWH, *TpeyrosbHUK
[Tackans.™

Pemiare nmpocreiilime 3aa4yM  Ha  IEPEYMCIICHHE
YIIOPSIOYESHHBIX nap, TPOEK, NepevrcIeHe
NEPECTAHOBOK M COYETAaHUH HIIEMEHTOB Pa3JIMYHbIX
MHOXECTB (110 00pa3Iy).

Pemiats mpocreiimime 3agauym Ha NPUMEHEHHUE 4YHCIIA
codeTaHuil B anredpe (CoOKpanéHHoe YMHOKEHHE, ONHOM
HrroToHa) (C HampaBsIONIeH MOMOIIBIO).

Pematb, mnpuMeHsin KOMOWHATOPHKY, 3aJadyd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHUCIIE C TOMOIIbIO
AIIEKTPOHHBIX TAOJMI] B XOJ€ MpaKTHUeCKON paboThl (C
BHU3YyaJIbHOU OMOPOIA).




I'eomeTpuueckast
BEpPOSAATHOCTH
(44)

*T'eomerpuueckasi BepossTHOCTh. CitrydaiiHbIi BEIOOpP TOUKHU U3
(GuUrypbI Ha MIIOCKOCTH, U3 OTPE3Ka, U3 AYTH OKPYKHOCTH.™

*OcBanBaTh MOHSITHE TEOMETPUUECKON BEPOSTHOCTH.
Y4yacTBoBaTh B O00CYXJIE€HUM pelIeHHs] 3aJayM Ha
HaXO0XICHUC BepOSITHOCTef/'I B OIIbITax, HpGI[CTaBI/IMBIX
KaKk BBIOOp TOYEK W3 MHOTOYTIOJbHHUKA, Kpyra, OTpe3Ka
WM IyTH OKPY>KHOCTH, YUCIIOBOT'O IIPOMEKYTKA™

HUcnuiTanus
bepnyaan
(6 9)

Ucneitanune. VYcnex u Heynada. Cepus HCHBITaHUR 10
neporo ycnexa. HWcnoeitanus bepuymnu.  BepositHocTH
coObiT B cepun wucnbiTaHuid beprnymmu. IlpakTuueckas
pabota «Vcneitanus bepuymim.

OcBauBaTh Ha 0230BOM ypPOBHEe NMOHSITHS: UCIBITAHUE,
3JIEMEHTApHOE COOBITHE B UCIBITAHUU (YCHEX U HeyAaua),
cepusi UCHBITAHWM, HACTyIUICHME IIEpBOr0  ycrexa
(Heynaun), cepus ucnbITaHUl bepHysun.

Pemare  mpocreiilude  3aJa4ydM Ha  HAXOXKJIEHUE
BEPOSTHOCTEN COOBITUII B CEpUU UCIIBITAHUH JI0 NIEPBOTO
ycriexa, B TOM YHCJIE C MpUMEHEHHEM (OPMYIIbI CyMMBI
reOMETPUUYECKON Iporpeccuu (C onopoi Ha CIPABOYHYIO
nH(pOpMaIUIO).

Pemiate mpocreiimme 3axaum Ha  HAXO0XACHHUE
BEPOATHOCTEM  JJIEMEHTAPHBIX COOBITMH B  CEpUU
ucnelTaHui bepHymM, Ha HaXO0XIEHUE BEPOSITHOCTH
ONpEeAECNIEHHOT0 4YHMCIIa YCIEXOB B CEPUM  HUCHBITAHUUN
bepHymu (¢ BU3yansHoOil oropoii).

H3yuath B X0/1e NpaKTH4eCKOil padoThl, B TOM YHCIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuM UCIbITaHuK bepryum

Cayuaitnas
BeJIMYMHA
6w

CnyuaiiHas BeIMYMHA W PACHPENETICHHE BEPOSATHOCTEM.
Maremarnueckoe OXKHMJIAHHE UM JHUCIEPCHs  CIy4alHOHN
BeIMUYMHBL. [IpuMeppl MaTeMaTHMYecKOro OXHUAAHHUA Kak
TEOPETHYECKOTO CPEHErO 3HAUCHH S BEIIMUHHBI.

[Tonstue o 3akoHe  Oonbiux  yucen.  M3mepeHue
BEPOSITHOCTEN C MOMOLIBI0 4YacToT. [IprMeHeHue 3akoHa
OOJIBIINX YHCEIL.

OcBouts Ha 0a30BOM YpOBHe NOHATHA: ClIydaiHas
BEJINYMHA, 3HAYECHUE CIIy4anHOM1 BEJIMYMHBI,
pacrpenesieHue BEpOsTHOCTEN.

M3yyarp u 00Cy:KDaThb NpUMEPBl JUCKPETHBIX U
HEMPEPBbIBHBIX CIyYaiHbIX BETUYMH (POCT, BEC YEIOBEKA,
YUCJIEHHOCTh HaceJeHus, JIpyrue U3MEHYMBBIC
BEJIMYMHBI, PACCMATPUBABIINECS B KypC€ CTATUCTHKH),
MOJENIBHBIX ~ CIIYYalHBIX BEJIMYMH, CBA3AHHBIX CO
CllydyaiiHBIMU OIbITaMH (OpocaHue MOHETHI, UTpajbHON
KOCTH, CO CITy4yalfHbIM BEIOOPOM U T. I1.).




OcBanBartb Ha 0a3zoBOM YpoBHE NOHATHUA.
MATEMAaTHUYCCKOEC OXHIAAHUC CHy‘I&ﬁHOﬁ BCJIIMYMHBI KakK

TEOPETHYECKOE  CpeJAHee  3Ha4yeHWe,  JUCIEPCHUs
CITy4aiiHOW BEJTMYMHBI KaK aHAJIOT JUCIIEPCHH YHCIOBOTO
Habopa.

Pemath 3amauMm Ha BBIYMCIIEHUE MaTEMAaTHYECKOTO
OXXKMJIAHWS W JUCIEPCUU JMCKPETHOW  CilydaiHOU
BEJIMYUHBI 110 33JJAHHOMY PaCIPEACIICHUIO, B TOM YHUCIE
3aJa4, CBS3aHHBIX CO CTpPaxOBaHUEM M JioTepesMu (cC
HAIPABIIAIONIEH TOMOIIIBIO).

3HAKOMHUTBCSI C MAaT€MaTU4YECKUM  OXHJIaHUEM U
JUCIIEpCUEN HEKOTOPBIX pacHpeiesieHuid, B TOM 4YHUCIe
pacnpeziesieHus: Cay4yailHOW BEJIMYMHBI «YHUCIIO YCIIEXOBY
B CEpUM UCIIBITAHUN bepHyIuin.

M3yyaTrh, d9acTtoTy COOBITHS B  MOBTOPSIOIIUXCS
CIy4alHBIX OIbITaX KakK CIy4alHYIO BEJIUYUHY.
3HAKOMHUTBCS C 3aKOHOM OoJbImuX uucen (B Qopme
bepuymnnau): npu OGonbIIOM 4YHCIE ONBITOB YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

Pemate 3amaum  Ha H3MEPEHUE BEPOSATHOCTEH C
MOMOIIIBIO YaCTOT (C HAMPABIIAIOIICH MTOMOIIIBIO).
OOcykmaThp  poidb  3aKoOHa  OOJIBLIIMX  4HMCel B
000CHOBaHUU 4aCTOTHOTO MeToj1a U3MEpEeHUs
BEPOSITHOCTEH.

OOcy:k1aTh 3aKOH OOJBIIMX YHCENT KakK IpOsBICHHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUMBBIX SIBICHHUSX,
pOJIb 3aKOHA OOJIBLIMX YHCENT B NPUPOJIE M B KU3HU
4eJI0BEKA.

O0001menue,
KOHTPOJIb
(10 v)

IIpencraBienue  JaHHBIX.
BepostHOCTh CIIy4ailHOTO COOBITHSI.
KoMOuHaTOpuku. CiiydaliHble BETUYHHBI M PaCIIPe/IeIICHUS.

OmnucarenpHass  CTaTHUCTHKA.
DeMEHTHI

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHWH.

Pemarsp 3a1a4u Ha IPEACTABICHUE U ONMCAHUE JaHHBIX.
Pematr 3amauMm  Ha  HAXOXKIEHUE  BEPOATHOCTEH
COOBITHIA, B TOM YHCII€ B OINBITaX C PaBHOBO3MOKHBIMHU




3JIeMEHTapHBIMU COOBITHSIMH, BEpPOSITHOCTEH
OOBEIMHEHUSI W TepeceYeHUs] COOBITHH, BBIYUCIATH
BEPOSITHOCTH B  OMbITaX C CEPUSIMH  CIy4yalHBIX
HUCIIBITAaHUI

[Ipu paspaboTke paboueld MporpaMMbl B TEMATHYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH
UCITIOJIb30BAHUS JIEKTPOHHBIX (LIU(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMIMXCA Y4€OHO-METOAMUYECKUMU MaTepraIaMu
(MyJIbTUMEIUNHBIE TPOTrPaMMbI, DSJIEKTPOHHBIE YYEOHUKM U 3aJa4YHUKH, OJJICKTPOHHBIE OMOJMOTEKH, BUPTYaJIbHBIC
7abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJIJIEKIIMH UPPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCIIOIB3YEMBbIMH I OOYUYECHHS U
BOCIIUTAHUSI PA3JIMYHBIX TPYII TOJIb30BATENIECH, MPEACTABICHHBIMU B JJIGKTPOHHOM (IH(PPOBOM) BHUIEC U PEATU3YIOMIUMHU
nunakTuueckue Bo3MoxkHoctH KT, coneprkanne KOTOPBIX COOTBETCTBYET 3aKOHO1aTENbCTBY 00 00pa30BaHUM.
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