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®denepanbHas pabovas mporpamMma Mo y4eOHOMY mpeaMmery «MaremaTuka»
(6a30BBIi ypoBeHB) (TpenmMeTHass oOmacTh «Maremartnka U WHpOpMaATHKaY) (Hanee
COOTBETCTBEHHO — MporpaMmMa MO MareMaruke, MaTreMaThKa) BKJIIOYAeT
MOSICHUTEIBPHYIO  3aMKCKy, COMASpKaHWEe OOy4YCHHS, IUIAHUPYEMbIE pPE3yIbTaThl
OCBOCHHSI IPOTPaMMBbI IO MaTEMaTHKE.

[TOACHUTEJIBHAA 3AIINCKA

®denepanbHas pabodas MporpamMma IO MaTeMaTHKe Jig OOy4YarolIMXCs C
3aJiep Ko Ticuxudeckoro passutus (manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHusa TMOArOTOBIEHa Ha ocHoBe DenepanbHOro  TrocygapCTBEHHOTO
0o0pa3oBaTeIbHOTO  CTaHJapTa OCHOBHOro obOmiero oOpazoBanus (IIpuxas
Munnpocenienus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC 0O0OO),
@denepanbHON aJaNTUPOBAHHON 00pPa30BATEIBHON MPOrpaMMbl OCHOBHOTO OOILEro
oOpa3zoBaHus JUisl OOy4arolUXCsd C OTrPaHWYEHHBIMH BO3MOXHOCTSIMHU 370pPOBBS
(ITpuka3z Munnpocsemenus Poccun ot 24 HosiOpsa 2022 . Ne 1025), denepanbHoit
pabouell mporpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUS MO Y4yE€OHOMY MpEIMETY
«Maremaruka», dOenepanbHON TPOrpaMMbl BOCIIUTAHMS, C YYETOM pacIpeelIeHHbIX
Mo KjaccaM NpoOBepseMbIX TpeOoBaHUN K pesynabTaram ocBoenus DenepanbHoOU
a/JIalITUPOBAaHHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00OIIET0 00pa3oBaHUs AJIs
00y4aroImuxcs ¢ 3aJIeP>KKON TICUXUYECKOTO pa3BUTHs. B paboueil mporpamMme yuTEHBI
uaen W mnonoxeHus KoHmenmuu pa3BUTHS MaTeMaTHUYECKOrO 00pa3oBaHUS B
Poccuiickoit ®enepanuu.

Oo01mas xapakrepucTuka yyeOHoro npeamera « MareMaTuka

VYuebnsiii mpeamer «MareMaTtvka» BXOAUT B MPEAMETHYHO 00JacTh
«Marematuka u uHpopMaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BbIUMCIMTEIHLHOU
KyJbTYpbl M JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS IOJb30BATHCA
aNrOpUTMaMH, a TAKXKE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHON Jku3HU oOydaronuxcss ¢ 3I[IP. VYueOHbIi mnpeameT pa3BUBaeT
MBIIIEHHE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (PYHKIMOHAIBHYI0 TPaMOTHOCTb,
YMEHUSI ~ BOCIPUHUMATb U KPUTUYECKH  aHAIM3UPOBaTh  MHGOPMALHUIO,
MPEICTABICHHYIO B Pa3IMYHBIX (hOpMax.

OOyueHue mareMaTHke JaéT BO3MOXKHOCTh pa3BUBaTh y oOyuaromuxcs ¢ 3[1P
TOYHYIO, pallMOHAJbHYI0 M HH(OPMAaTHUBHYIO pedb, YMEHHE OTOMparTh Haumbosee
MOJXO/SIINE SI3bIKOBBIE, CUMBOJMYECKUE, Ipaduyeckue CpeAcTBa AJIs BbIPaXKECHUS
CY)KJICHMU U HAITISIAHOTO UX IPEACTABIICHMUS.

HeoOxoqumbIM KOMITOHEHTOM OOILEH KyIbTyphl B COBPEMEHHOM TOJKOBAHUU
ABNIsIETCS  OOIIee 3HAKOMCTBO C METOJaMU TO3HAHMsS  JIEHCTBUTEIBHOCTH,
IIPEACTABICHNE O MPEIMETE U METONAX MATEMATUKHU, UX OTIIMYMNA OT METOAOB APYIUX
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUS MAaTeMaTHUKU
JUISL peLlIEHUs] HAyYHBIX W TMPUKIAAHBIX 3aj1ad. TakuM o0pa3oM, MaTeMaTHYeCcKOe
oOpa3oBaHre BHOCUT CBOM BKJIaJ B (hopMHpOBaHUE OOLIEH KyIbTYphl YEIOBEKA.



N3yyeHne MareMaTHUKU TaKKe CIOCOOCTBYET 3CTETHUYECKOMY BOCIUTAHUIO
YeJIOBeKa, MOHMMAHHMIO KpacoTbl M H3SALIECTBA MATEMAaTUYECKHUX PaCCYXICHUM,
BOCHPHUSTHIO TECOMETPHUECKHUX (POPM, YCBOCHHUIO UAECH CUMMETPHH.

[Iporpamma oTpaxkaeT cojep:kaHue oOydeHus mnpeaMery «MareMaTtuka» c
Y4ETOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOydarommxcs ¢ 3[1P. OBnanenune
y4eOHBIM IpeIMeTOM «MaTtemMaThKa» NpPeACTaBISET ONPEACICHHYIO CI0KHOCTD IS
yuamuxcs ¢ 3I[IP. ¥V oOydarommxcs ¢ 3[IP nHambosiee BbIpakeHBI OTCTaBaHUS B
Pa3BUTHHM CJIOBECHO-JIOTUYECKUX (POPM MBIIUICHUS, TO3TOMY aOCTpakTHbIE H
OTBJICYEHHBIE KAaTErOPUHU UM TPYIAHOAOCTYIHBI. B TOXe BpeMs IpH CIELUATbHOM
oOydyeHHH oOyuyaromuecs MOTYT BBINOJHATH 3aJaHus 1o anroputmy. OHu
BOCIIPUMMYHBBI K MOMOIIM, MOTYT BBIIOJHHUTH MEPEHOC HAa AHAJIOTMYHOE 3a/IaHHE
YCBOEHHOT0 crocoba pemieHus. CHIKEHUE Pa3BUTUSL MBICIUTENBHBIX ONEpaluid U
3aMEJICHHOE CTaHOBJICHHE JIOTHYECKMX JCHCTBUWA MPUBOAAT K HEAOCTATOYHOU
OCMBICJIEHHOCTH COBEpPIIAEMBIX y4EOHBIX ACHCTBUN. Y OOydYaroIMXCs 3aTPyAHEHBI
CUYETHBIC BBIUUCIICHMS, MPOU3BOAUMBIE B yMe. B NMUCHMEHHBIX BBIYMCIICHUSX OHHU
MOTYT MHpPOMYCKaTh OJWH U3 IMPOMEXKYTOUHbIX maroB. llpu pabore ¢ yucioBbIMU
BBIPQKEHUSIMU, BBIUUCICHHEM HMX 3HAUYEHUSI MOTYT HE YIEpKUBATh IPABUJIHHBIN
nopsiiok aercteuid. [lpu ynpouienuu, npeodpa3oBaHuu BeipaxkeHuil yyamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPUHATH PEIICHHE O MOCJIEI0BATEIbHOCTHA BBINOJHEHUS
nerctBuii. KOHKPETHOCTh MBIIIJIEHUS] OCJIOKHSET YCBOEHHS HABBIKA PEIICHUS
YpaBHEHUI, HEPABEHCTB, CHCTEMbl ypaBHEHUH. VM MaloJOCTYIIHO COBEpIICHHE
00paTUMBIX OTIEepaITuii.

Huskuii  ypoBeHb pa3BUTHUS  JIOTMYECKUX  OIEpalMd, HEAOCTATOYHAas
00OOIIIEHHOCTh MBIIIUICHUST 3aTPYIHAIOT U3ydeHHue TeMbl «DyHKIUW»: Mnpu
omnpeneneHuy  (QYHKIIMOHAIBLHOM 3aBUCUMOCTH, TIPH ONHUCAHUM Tpaduyueckoin
CUTYAIINH, UCTIOJIb3YsI T€OMETPUUECKH, anreOpandeckuii, PyHKIIMOHAIBHBIN S3bIKH.
Hepeako yuaniuecss He BUIAT pa3HULIBI MEXAY 00JIaCTbIO onpefeneHusl GQyHKUUU U
00J1aCThIO0 3HAYECHHIA.

Pemenue 3amay conmpsikeHO € TPYAHOCTSIMH O(DOpPMIIEHMS] KpaTKOM 3amucw,
MPOBEICHMSI aHAIM3a YCIIOBUS 3a7]a4M, BhIJIECICHUS CyllecTBeHHOro. O0yyaromuecs ¢
3IIP 3aTpynHstoTcs caeiaaTh yYMO3aKJIIOYEHHUE OT OOIIEro K YacTHOMY, HEPEIKO
BBHIOMPAIOT ~HEpalMOHAIbHBIE CHOCOOBI  PEIICHUs, HWHOTJAa OTPAaHUYMBAIOTCS
MaHUIYJISIUSMU C YUCIIAMH.

[Ipn wu3yyeHuum reoMeTpuyYecKoro marepuana oOyuatomecs ¢ 3IIP
CTAJKHMBAIOTCS C  TPYAHOCTbIO  JieJlaTh  JIOTUYECKUE  BBIBOAbL,  CTPOUTH
IIOCJIEIOBATEIbHBIE paccy X 1eHns. HenpouHble 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPHH
OPUBOJUT K OIIMOKAM B pPELIEHUH TreoMeTpuueckux 3anad. OOydaromuecs MOTYT
MOJAMEHUTH (POpMYITy, HETIPAaBUIILHO MPUMEHUTH TeopeMy. K cephe3HbIM ommOkaM B
pelieHnd  3a7a4  [PUBOJAT  HENOCTAaTOYHO  pa3BUTHIE  IPOCTPAHCTBEHHBIC
npeacTaBieHus. UM C05KHO BBIMOJHUTD YEPTEXK K YCIOBUIO, B MUCbMEHHBIX paboTax
OHM HE MOT'YT ITPUBECTU OOBICHEHUE K YEPTEXKY.

To4HOCTB 3alIOMMHAHMS U BOCIIPOU3BEICHUS YUEOHOT0 MaTepHalia CHUKEHBI T10
OpUYMHE CJIa00CTM MHECTUYECKON JNIESITeNIbHOCTH, CYXKEHUsS O0O0ObeMa MaMsTH.
Oo6yuatomumest ¢ 3P TpeOyercs Ooibllie BpeMEHM Ha 3aKpelieHWe Marepuana,
aKTyaJIM3alus 3HAaHUW 110 ONIOPE MPU BOCIIPOU3BEICHUH.



Jli1g ipeoionenys Tpy IHOCTEN B U3YyYEHUH YUeOHOro npeamera « MaTemaTuka
HeoOXoauMma ajanTanusg o0bemMa U Xapakrepa ydeOHOro wMartepuaiga K
MO3HABATENbHBIM BO3MOXKHOCTAM ywamuxcsi ¢ 3[IP. Cnenyer yueOHBINH Marepual
MPETNOAHOCUTh HEOONBUIUMHU MOPLHSIMH, YCIOXHSS €ro MOCTENEeHHO, U3BICKHBATh
CcoocoObl  aJanTallMM  TPYAHBIX  33JaHUI, HEKOTOpbIE TEMbl JaBaTh Kak
03HAKOMHUTEJIbHBIE; UCKIIFOYATh OT/IEIbHBIE TPYIHBIE JOKA3aTEIbCTBA; TEOPETUUECKUN
Marepuanl PEeKOMEHAYETCS M3ydaTb B NPOLECCEe MPAKTUYECKOW AEATENBHOCTH IO
pemieHnto  3amgad.  OpraHnyeckoe €IMHCTBO IIPAKTUYECKOM M yMCTBEHHOM
JESTEIbHOCTH y4YalluXCsi Ha YpPOoKaX MaTEeMaTHKU CIOCOOCTBYIOT IPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO Oa3UCHBIX MATEMAaTUYECKUX 3HAHUN U YMEHUH.

Hesan 1 3axa4u n3y4ennst yueOHoro npeamera «MareMaTuka

[IpuopuTeTHBIME 1EISIMU O0YYEHUSI MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:

" (opMUpOBaHUE ILEHTPAJIHHBIX MATEMATUYECKUX MOHSATHM (YMCIIO0, BETUYMHA,
reoMerpuyeckas  Qurypa,  IMepeMeHHas,  BEpPOATHOCTb,  (YHKIUA),
o0ecreunBarouX MPEEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTeMaTU4eCKOro
oOpazoBanus odyuaromuxcs ¢ 311P;

* noxaseneHue odyuaromuxcs ¢ 3[1P Ha 1ocTyHOM U1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€MaTUKH U OKPYKAIOILEr0 MUpPa, IOHUMaHUE MAaTEMATHKU KaK
4acTH OOIIEH KyJIbTypbl YEJIOBEUECTBA,;

" pa3BUTHE WHTEIUIEKTyaJbHbIX U TBOPYECKUX CIOCOOHOCTEH OOyYarommxcs C
311P, no3HaBarenbHOW AKTUBHOCTH, UCCIENOBATEIbCKUX YMEHUN, KDUTHYHOCTH
MBIILJICHUS, UHTEPECA K U3YUEHUIO MaTEMATHKU;

* (opmupoBaHue (YHKIMOHATBHOM MaTeMaTHYECKOM TIpaMOTHOCTH: YMEHHUS
pacro3HaBaTh  MPOSIBJICHUS  MaTeMaTHYE€CKUX  TOHATHNA, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaIbHbBIX )KU3HEHHBIX CUTYAIUSAX U IPU U3YUYEHUU JPYTUX
y4eOHBIX MPEIMETOB, NPOSBICHUS 3aBUCHMOCTEHl U 3aKOHOMEpPHOCTEM,
dbopMynupoBaTh MX Ha fA3BIKE MaTEeMaTWUKH U CO3/1aBaTh MaTeMaTUYECKHE
MOJI€JI, MPUMEHITh OCBOEHHBIA MaTeMaTUYECKUI anmapar sl pelIeHUs
MPAKTUKO-OPUEHTUPOBAHHBIX ~ 3a/Ja4, WHTEPIPETHPOBAT UM  OLICHHBATh
NOJIyYEHHBIE PE3YIIBTATHI.

JlocTikeHue 3TUX 1eield oOecreurnBaeTcsl peleHueM CIeAyIOIUX 3a/1ay:

» ¢opmupoBarh y oOyudatomuxcsi ¢ 3[IP HaBbiku yueOHO-IO3HABATEILHON
NEATEIbHOCTH: TUIAaHUPOBAaHUE palOThl, IMOUCK pAlMOHAIBHBIX IyTEH ee
BBITIOJIHEHHU S, OCYILIECTBIICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTyalbHOMY pa3BUTHIO, (OPMHUPOBATh KauecTBa,
HE0O0XOIUMBbIE YETIOBEKY [IJISl OJTHOLIEHHON JKM3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMATHYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTYULUH, TPOCTPAHCTBEHHBIX MPEICTaBICHUN, CHOCOOHOCTH K TIPEOI0JICHUIO
TPYAHOCTEH;

" (QopmHpoBaTh KIIOYEBbIE KOMIETEHIIMHM YYallUXCAd B paMKaX MPEIMETHOM
obnactu «MatemaTtuka u HHPOPMATHUKay;

" pa3BUBATh MOHATUITHOE MBIIUICHUS oOydatomuxcs ¢ 3I1P;



" OCYIIECTBIATh KOPPEKLUIO TIO3HABATEIbHBIX ITpoLeccoB odyuaromuxcs ¢ 3I1P,
HEOOXOAMMBIX JUIsi OCBOCHHSI MPOTPAMMHOIO Marepuaja 1o Yy4eOHOMY
peIMETY;

" [peaycMaTpuBaTh BOBMOKHOCTH KOMIICHCAIIMH 00pa30BaTeIbHbIX 1e(PUIIUTOB B
OCBOEHHUM MPEAIIECTBYIOLIErO MPOrPaMMHOI0 MaTepHalia y 0O0ydaromuxcs C
3I1P u HETOCTATKOB B MX MATEMaTU4YECKOM Pa3BUTHH;

" copmMHUpOBaTh YCTONYMBBIA HHTEPEC YUAIINXCS K TPEAMETY;

" BBIABIISITH U PAa3BUBATh MaTEMAaTUUYECKUE U TBOPUYECKHUE CIIOCOOHOCTH.
OCHOBHBIE JIMHMH COAEPKaHUSA Kypca MaTeMaTtuku B 5—9 kiaccax: «Ywucna u

BBIUMCIICHUS, «Anredpay («AnredOpanyeckue BBIPAXKEHUSD», «YPaBHEHHUS U
HEpaBeHCTBa»), «PyHkium», «leomerpus» («leomerpuueckue ¢urypsl U Hx
cBOMcTBay», «/I3MepeHre reoMeTpUueCcKIX BETUUUHY ), «BeposSATHOCTh M CTATUCTHKAY.
JlaHHbBIE TMHUM PA3BUBAIOTCS MapaJlIeNIbHO, KaXKAasi B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOHM, OJHAKO HE HE3aBUCMMO OJHA OT JPYyrod, a B TECHOM KOHTaKTe€ H
B3auMojerictBui. Kpome »3Toro, mx oOBEAMHSET JIOTUYECKas COCTaBIIAIONIAS,
TPAAUIMOHHO MPUCYIIIAsi MAaTEMATUKE M TPOHU3BIBAIOIIAs BCE MAaTEMaTHUYECKUE KyPChI
u cozaepxarenbHble TuHUU. ChopMynupoBanHoe B DenepaibHOM rocyJapCTBEHHOM
o0pa3oBaTeNbHOM CTaHAApTe OCHOBHOIO 00IIero oOpa3oBaHusi TpeOOBaHUE «YMETh
ONEepUpPOBATh MOHATUSAMHU: OIPEAEIICHNE, aKCUOMa, TEOpEMa, T0Ka3aTeIbCTBO; YMEHHE
pacro3HaBaTh WCTUHHBIE W JIOKHBIE BBICKAa3bIBAHUS, MPHUBOAUTH NPUMEPHl U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPHUIIAHUSI BBICKAa3bIBAHUI) OTHOCUTCS KO
BCEM KypcaMm, a (popMHUpOBaHHE JIOTUUECKUX YMEHUH pacipeaensieTcs o BCeM rojam
00ydJeHHsI Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHUsI.

ConepxaHue oOpa3oBaHMs, COOTBETCTBYIOIEE IPEIMETHBIM pe3ysbraTaM
ocBoeHust denepanbHOM pabodeil mporpamMmbl, pacpeaeIEHHBIM 10 To1aM 00ydeHuUs,
CTPYKTYPHUPOBAHO TakUM 00pa3oM, 4yTOObl KO BCEM OCHOBHBIM, MPUHIUIHUAIBHBIM
BollpocaM  oOydaromuecsi oOpamjajinuch HEOJHOKPATHO, 4YTOObI  OBJIAJICHHE
MaTeMaTHUYE€CKUMHU MOHATUSIMU W HaBbIKAMHU OCYIIECTBISUIOCH MOCIENOBATEIbHO U
MOCTYMATEIbHO, C COOMIOACHUEM MPUHLMUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUSA
BKJIFOUAJIUCh B OOIIYI0 CUCTEMY MAaTE€MaTHYECKUX MPEICTaBICHUN OOyYarolUXcs C
3I1P, pactumpsas u yniyomnsis e€, oOpa3ys MpOYHble MHOXKECTBEHHBIE CBs3u. OO1ue
LEJIM U3y4eHus: yueOHoro npeamera «Maremaruka» npeacTaBieHbl B DenepaabHOM
paboueii mporpaMme 0CHOBHOTO 00IIIET0 00pa3oBaHUsI.

Oco0enHoCTH 0TOOPA M aJANTAIIMN Y4eOHOr0 MaTepHasa 0 MaTeMaTHKe

OOyuenue yueOHOMYy mpeamery «MaTemaTuka» CTPOUTCS Ha CO3JaHUH
ONTUMAJIFHBIX YCIOBUHU Ui YCBOCHUS MPOTPAMMHOTO MaTepuana OOyJarolMMHUCS C
3I1P. bonpiioe BHUMaHue yaenseTcss 0T00py ydeOHOro marepuasa B COOTBETCTBUU C
MNPUHILIUIIOM JOCTYIMHOCTH TPU COXpaHEHUH oOIIero 0a3oBOro ypoBHS, KOTOPBIi
JOJKEH IO COAEPKaHUI0 U 00beMy ObITh alanTUPOBaHHBIM AJis1 oOyuatoutuxcs ¢ 3[1P
B COOTBETCTBHM C HUX 0COOBIMH 00pa3zoBaTeNbHBIMH MOTpeOHOCTAMU. Crenyer
oOnerynth OBNaAeHHME MarepuanoM obOyuaromumuci ¢ 3[IP mocpeactBom ero
JETAIbHOTO OOBSICHEHUS C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU



B MPUMEHEHUU 3HAHUM, UCHONB3Yys MPHUEMbl aKTyadu3aluu (BU3yaJibHas OIOpa,
MaMmsTKa).

denepanbHas MporpaMmma npeayCcMaTpuBacT BHECEHUE HEKOTOPBIX N3MEHEHUN:
YMEHBIIICHUE 00bheMa TEOPETHYCCKUX CBEICHHUM, BBIHECEHHE OTIEIBHBIX TEM WIIH
IIEJIBIX PA3/IEIOB B MaTePUAIIBbI 71 0030PHOTO, 03HAKOMUTEIHHOTO N3YUCHHUSI.

HN3menenus nporpammsl B 5-9 Kiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCA H3ydaThb CIEAYIOIIUE TEMBI:
«Pumckass nymepanus», «PaBHble Quryps», «umunap, konyc, mapy», «Kyo»,
«IIpssMOyTONIBHBIN Mapauiesienuneny, «llepemenienue no KOOPAUHATHOU MPSAMON»,
«Mopayne uucinay, «HuciaoBble NpPoOMEXYTKH»; «Macmrtad» (uM3yyaeTrcsa B Kypce
«I"eorpadus»); «M3o00paxkeHne reomeTpuueckux (HUryp Ha HETMHOBAHHON Oymare ¢
WCIOJIb30BaHUEM  LUPKYJIsSl, JIMHEHMKW, YIOJIbHUKA, TpaHCIOpTUpa», «JlinuHa
okpyxHocTH», «Ilmomane kpyra», «llapannensusie npsmeiey», «llepneHaukynspHbie
npsiMbie», «OceBasi U LIEHTPAJIbHASI CUMMETPUN» (M3y4aeTcs B Kypce IreOMETpHUu);
«beckoHeUYHbIC TMEePUOUYECKUE JAECATUYHBIE ApoOu. JlecsaTnuHoe NpUOIMKEHHE
OOBIKHOBEHHOM ApoOn» (M3ydaeTcs B Kypce ajreOpsbl).

Crnenyer yMEHBIINTHh KOJIMYECTBO YacCOB Ha CleAylolmue Tembl: «PemeHne
JOrUYeCKun 3amau», «JlimHa otpeska», «lllkanspy, «PacnpenenurenbHbIl 3aKOH
YMHOXEHUS», «3an1Ch MPOU3BEICHUS C OYKBEHHBIMU MHOXUTEIAIMI», «[locTpoeHue
KOoH(Urypanuii U3 4dacteid MpsiMOil, OKPY>KHOCTH Ha HEJIMHOBAHHOM M KJIETYATOU
Oymare», «Jlenurenu u kpatseie. [lpusnaku nenumoctn», «HaunbGonpimii oOmumii
JICUTENIb M HauMEHbIllee oOlee KpaTHoe. J[emuMOCTh CyMMBI U TIPOU3BEIACHUS.
«IIpuBenenne npodbu kK HOBOMY 3HaMeHaTeNo», «HaxoxkneHne 4acTu 11eJ10T0 U 1EI0r0
mo ero yactw». «OKpyriaeHue AECITHUYHBIX Jpobeii». «Pemenue 3amau mepedbopom
BCEX BO3MOXKHBIX BapuaHTOBY». «CocTaBiieHHe OyKBEHHBIX BBIPAKEHUU IO YCIOBHUIO
3ajaun». BeicBOOOIUBIIIMECS Yachl MOYKHO MCIIOIb30BaTh HA TOBTOPEHUE (B HAYase U
KOHLIE Y4€0HOr0 rojia), Ha u3y4eHue HauboJiee TpyJHbIX U 3HAUUMBIX TeM: B V Kjacce
— Ha pellieHHEe YPaBHEHU, MPUBEACHUE APOOU K HOBOMY 3HAMEHATEII0, YMHOXKEHUE U
JIeJIEeHUEe JECATUYHBIX apoOei, u3MepeHue yrioB; B VI kiacce — aeicTBus ¢
TOJIOKUTEIIBHBIMU U OTPULIATEILHBIMU YUCJIAMH, PEIICHUE YPABHEHUM, CIOKEHUE U
BBIYMTAHUE YHCEII, COACPKAIIMX LIETYI0 U IPOOHYIO 4acTh, HA YMHOXXEHUE U JICJICHUE
OOBIKHOBEHHBIX APOOEH.

Aunredpa

B 03HaKOMUTEIIBHOM IUIAHE PEKOMEHAYETCS H3y4yaTh CIEAYIOIIUE TEMBI:
«ppaunonanbaeie uyncina. JleficTBuTenbHbIe unciay, «CpaBHEHUE NEeHCTBUTEIbHBIX
quces, apupMETHICCKUE JCHCTBUS C JACHCTBUTCIBHBIMU 4uciaaMuy», «HaxoxmaeHue
MpUOJMIKEHHBIX 3HAYCHHWM KBaJpaTHOro KOpHs», «Teopema Bueray, «Pemenus
YPaBHEHUU TPETbEU U YETBEPTOM CTENEHEN PA3JIOKEHUEM HA MHOXKUTEINY, « DYyHKIUA y

=VX  u ee rpagux», «IlorpemHOCT, M TOYHOCTh NPUOIMKEHHA», «UeTHblE M
HeueTHble QYyHKIMN», «DyHKIHA y=X"», « DyHKIMsA y= ax’, ee rpadMK ¥ CBOMCTBA.
I'padpukn Qynxumii y= ax> +n u y=a(x-m)?, «YpaBHEHHE C IBYMs IIEPEMEHHBIMH H €10
rpaduk», «I'paduyeckuil cnocod pelieHus CUCTEMBbl ypaBHeHUiD», «300pakeHue
YJICHOB apu(METUUYECKON U T€OMETPUUECKON MPOrpecCuil TOUKaMU Ha KOOPIMHATHOM
JI0CKOCTH. JIMHENHBIN U SKCHOHEHIMAIbHBIN POCT. CI0KHBIE TPOLEHTHD.



CrnenyeT yMEHBIIMTh KOJMYECTBO 4YAaCOB Ha u3ydyeHue Tem: «Dopmylibl»,
«JloKka3aTrenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHME C JABYMS HEW3BECTHBIMUY,
«I'padux nuHEHHOTO ypaBHEHHs C IByMs MepeMeHHbIMW», «[ paduueckoe perieHne
JMHEHHBIX YPAaBHEHUI M CUCTEM JIMHEHHBIX ypaBHEHMiI», «CBOMCTBA KBaJIpaTUYHON
byHKITUN.

BreicBOOOIMBIIMECST 4Yachl PEKOMEHAYETCS HCIOJIb30BATh: I  Jydlled
npopa®oTKu Hambosee BaXXHBIX TeM Kypca: «Pemienune ypaBHeHuid», «Pernenue
cUCTeM ypaBHEHUI», «CoBMeCTHbIE JAEHCTBUSA C ApoOsmu», «IIpuMeHeHre CBONCTB
apu(pMETUYECKOTO KBAJ[paTHOTO KOPHS»; HAa TOBTOPEHHUE, pelIeHHue 3ajad,
npeoOpa3zoBaHue BBIPAKEHU, a TAK)KE Ha 3aKpEIJICHUE U3YYEeHHOT0 MaTepuara.

I'eomeTpus

CrenyeT OCHOBHOE BHUMAHHE YJIENIUTh MPAKTUYECKOW HANPaBJIEHHOCTU Kypca,
UCKIIIOYUB U YMNPOCTUB HAMOOJEe CIOXKHBIA JUIsi BOCHPHUSTHS TEOPETUUECKUN
Marepuas. Ha ypokax reomMeTrpuu HEOOXOJMMO MAaKCUMaJIbHO HCIOJIb30BAThH
HarJsiHbIe CpefcTBa OOy4eHHUs, OOJbIIe MPOBOJAUTH MPAKTUUYECKUX pabdoT C
yYaluMHucs, pemats 3agaud. CTpOUTh pelIeHue 3a/1a4 MpU MOCTOSTHHOM OOpaIieHUH
K HarJATHOCTHA — PUCYHKAM M YEpPTEkKaAM.

O3HakKOMHUTENBHO JaTh TeMbl: «TeopeMbl M JOKA3aTeIbCTBO. AKCHUOMBDY,
«JlokazarenbCcTBO OT MNPOTUBHOrO», «CyIIECTBOBAHUE W  E€IMHCTBEHHOCTH
MEPIEHAUKYJISIpa K OpsAMoi», «MeToa reoMeTpuyecKux MecT», «MeTol yaBOCHUs
MenuaHb», « Teopema daneca u TeopemMa 0 NPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojabHuKa», « I3MeHeHne TpUroHoMeTpuIecKuX QyHKIIMM ITPU BO3paCTaHUU
yrina», «®DopMynbl i1 PaAMyCOB BIOUCAHHBIX W OMNHCAHHBIX OKPYKHOCTEH
MPABUIIBHBIX MHOTOYTOJIbHUKOBY», «YpaBHEHUE OpsMoit», «JIBuxenue», «CBoncTBa
IBWKEHUAY, «TeopeMa 0 MpOU3BEIEHUU OTPE3KOB XOp[I, TEOPEMBI O IIPOU3BEICHUN
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTe KacaTeIbHOW.

Crenyer yMEHBIIMTh KOJMYECTBO 4YacOB HAa M3ydeHHE TeM: «CHMMETpPUYHbBIE
¢urypbsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpUN», «lleHTpalibHas CUMMETpPHS»,
«ITapamnensubiii  epenocy, «lloBopor», «IlpeodpazoBanue mnomodus. Ilogobue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3a/laud Ha IOCTPOCHHE C TMOMOILIBIO
LUAPKYJd W JIMHEWKW», «JlekapToBbl KOOpAMHATBI HAa IUIOCKOCTH», «Pemenue
TPEyTroJbHUKOBY, «Ilomobue purypy.

BricBoOOIMBIIIKECS YaChl UCTIOIB30BATh HA PEIICHKE 3a/1a4 U TOBTOPEHUE.

BeposiTHOCTH M CTATHCTUKA

B cBs3u ¢ Tem, 4TO MaHHBIA KypC BBI3BIBACT HAMOOJBIINE CIOXHOCTH IS
oOyuatomuxcst ¢ 3[IP, cBs3aHHBIE CO CHM)XKEHHBIM YPOBHEM Da3BUTHUSl CIIOBECHO-
JIOTUYECKOT0 MBIIUICHUS, €r0 MU3yYeHHUE JOJDKHO CTPOUTHCS Ha 0a30BOM YpOBHE U
JOCTYITHOM Il yYE€HHKOB Matepuane. OCHOBHOE€ BHHMMAaHHE CIEIYET YIEIHTH
paszenaM, CBA3aHHBIMU C TOBTOPEHHEM IMPOWJIEHHOTO MAaTE€pUaNIa, YBEIUYUTH
KOJIMYECTBO YNPAXKHEHUM U 3aJIaHUN, CBS3AHHBIX C MPAKTUYECKOW HEATEIbHOCTBIO
00yJarommxcs.

Heobxoaumo niepecMOTpeTh COAEp)KaHUE TEOPETUYECKOro MaTepuana Hu
XapakTep €ro M3JI0KEHUSA: TEOPETUYECKHM MaTepualn MPEnoAHOCUTh B MPOLEcCe
peleHns 3a7a4 W BBIIOJHEHUS 3a/IaHUM HATJIAIHO-TIPAKTUYECKOrO XapakTepa; He



TpeOOBaTh BHIBOJA M 3AaIIOMMHAHHUS CIIOKHBIX (OpPMYJI, PELIEHUS HECTaHAAPTHBIX,
TPYNOEMKHX 3a/laHui. P11 TeM cienyeTr u3ydyarh B 03HAKOMUTEIBHOM ILIAHE.

®denepanpHas MporpaMMa MPEJOCTABISET aBTOPYy paboyell mporpammsl
cBOOOy B paclpe/ielieHnu MaTepuaia 1o 4eTBepTsM (Tpumectpam). Pacnpenenenue
BPEMEHH Ha M3yYEHHUE TEM B TCUCHHE YU€OHOTO rojia CaMOCTOSATEIbHO OMPEeIIeTCs
00pa3oBaTeNbHON OpraHu3alrel U 3aBUCUT OT OCOOCHHOCTEN TPYIIIbI O0yYarOIIXCA
¢ 3I1P u ux ocoObIx 00pa3oBaTEIBHBIX MOTPEOHOCTEH.

IlpumepHble Buabl JesaTeabHOCTH oOy4damomuxcs ¢ 3IIP, oOyciioBieHHbIE
0co0bLIMH  00pa3oBaTeJbHLIMH  NOTPEOHOCTAMH M oOecreYHBaIONIUE
OCMBICJIEHHOE OCBOEHHE COIeP:KaHNU 00pPa30BaHus 10 npeaMeTy «MaTeMaTuka

Conepxanue BHUIOB JesTenbHOCTH oOywaromuxcs ¢ 3IIP onpenensercs ux
0COOBIMU 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [[OMHMO HMIMPOKO HCIOJIB3YEMBIX B
DOAOIT OO0 olmux 11 Bcex 00yUYaronuxcsi BUIOB ICSITEILHOCTH CIEAYET YCUIIUTD
BU/JIbI JICATEIILHOCTH CIIEUU(PUYHBIC TSI JAHHON KaTEeropuu JeTei, 00ecreunBaroIIme
OCMBICJICHHOE OCBOEHHUE COJIepKaHUA oOOpa3oBaHUsl IO TMPEAMETY: YCHUIICHHE
MPEIMETHO-TIPAKTUYECKON JIEATEIbHOCTH C AaKTUBU3ALMEW CEHCOPHBIX CHUCTEM;
YepeIOBaHUE BHUJIOB JEATCIBHOCTH, 3aJCHMCTBYIOIIUX PAa3WYHbIE CEHCOPHBIC
CHCTEMBI; OCBOCHHME MaTepuajia C OIOpPOM Ha AJITOPUTM; «IIOLIArOBOCThY» B U3YUCHUU
MaTepualia; UCIOJIb30BaHUE JOTOJHUTEIHFHON BU3YaIbHON OTIOPHI (CXEMBI, IITA0JIOHHI,
OTIOpHBIC TAOJHMIIBI); PEUYCBOM OTUET O MPOIECCe U Pe3yibTaTe ACATEIbHOCTH;
BBITIOJTHEHNUE CIEIUAIbHBIX 3aJaHui, OOCCIEUMBAIONINX KOPPEKIHUIO PETYJISINH
y4eOHO-TT03HABATEIFHOM IESITEILHOCTH M KOHTPOJIb COOCTBEHHOTO Pe3yJIbTara.

denepanibHas TEMAaTHUUECKass U TEPMUHOJIOTUYECKAs JIEKCHMKAa COOTBETCTBYET
DOAOIT O0O0.

Jns oOyuvaromuxcsa ¢ 3IIP cylmecTBeHHBIM SIBISIOTCS MpPUEMBI padOTHI C
JIEKCUYECKUM MaTtepuaioM Mo mnpeaMery. [IpoBoauTcs cnemnuaibHas padoTa Mo
BBEJICHUIO B aKTHBHBIN CJIOBaph 0OYyYaIOIIMXCS COOTBETCTBYIOIIEH TEPMHHOJIOTHH.
N3ydaembie TepMHUHBI BBOASTCS Ha MOJMCEHCOPHOM OCHOBE, 00s13aTeIbHA BU3yalbHAs
MOACPIKKaA, aJITOPUTMBI pabOTHI C OTIPEICIICHHEM, OTIOPHBIC CXEMBI JIJISI aKTyaTu3aIuu
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTHKa» B y4eOHOM IJIaHE

B coorBercTBUM ¢ DenepaibHbIM TOCYJAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJAApTOM OCHOBHOTO 001Iero oOpa3oBaHus Y4eOHBIM TpenMer «MaremaTukay
BXOJUT B TIPEAMETHYIO o00nacth «MaremaTtnka u WHPOPMATHKA» U SBISETCA
oOs3aTenbHBIM I M3ydeHus. B 5-9 kmaccax yueOHbBIN mpeameT «MaremaTtukay
TPaJAWIIMOHHO M3y4YaeTCs B paMKaxX CIEIYIONIUX y4eOHBIX KypcOB: B 5-6 Kiaccax —
Kypca «Marematuka», B 7-9 kimaccax — KypcoB «AnreOpa» (BKIIIOYAsl DJIEMEHTHI
CTaTUCTUKU W Teopuu BeposTHocTeil) u «l'eomerpusi». Hacrosimieit mporpammoit
BBOJIUTCSI CAMOCTOATENbHBIN YueOHbINH Kypc «BeposiITHOCTh U CTATUCTHKAY.

OO11ee YnCI0 YacoB, PEKOMEHJOBAHHBIX /ISl U3YUYEHUSI MaTeMaTUKu (0a30BbIii
YPOBEHB) Ha YpOBHE OCHOBHOI'O 00111eT0 00pa3zoBanus, — 952 yaca: B 5 kiacce — 170



yacoB (5 yacoB B Heflenio), B 6 kitacce — 170 vacoB (5 yacoB B HeJen0), B 7 Kiacce —
204 gaca (6 yacoB B HeJento), B 8 kinacce — 204 yaca (6 yacoB B HeJeq0), B 9 Kiacce
— 204 yaca (6 yacoB B HEJIENI0). YUeOHOE BpEMSI MOKET OBITh YBEITUYEHO J0 6 YPOKOB
B HEJACIIO 3a CUET 4YacoB 4YacTh (HOpMHUPYEeMOH ydaCTHHKaMH OOpa30BaTEIIbHBIX
OTHOUIIEHHUM.

I[lnanupyemMblie pe3yJbTaThbl 0CBOCHUSA Y4eOHOro npeamera «MaremaTuka»
HAa YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHusi

N3yueHne wareMaTMKd Ha ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs
HaIpaBJeHO Ha JocTHxkeHrue oOydarontuMucs ¢ 3I1P TMaHOCTHBIX, MeTarpeaMeTHbIX
U TIPEIMETHBIX 00pa30BaTeIbHbBIX PE3yIbTaTOB OCBOCHUS YUYCOHOTO MpeaMeTa.

JINYHOCTHBIE Ppe3yJIbTaThbl OCBOCHHUS MPOrpaMMbl IO  MaTE€MaTUKe
XapaKTEPU3YIOTCS:

NATPUOTHYECKOEe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpECa K MPOIUIOMY M HACTOAIIEMY POCCUUCKON MaTeMaTUKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JOCTHMKEHUSIM POCCUUCKAX MAaTEMAaTUKOB U POCCUICKON
MAT€MaTUYECKOM IIKOJIbI, K MCIOJIB30BAHUIO 3TUX JIOCTUKEHUN B JIPYTMX HAyKaX U
MPUKIAAHBIX cepax;

rPaKAAHCKOE U TyXOBHO-HPABCTBECHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOSI3aHHOCTEHN TpakJaHMHA M peaM3allui €ro
MpaB, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBaX (YHKIIMOHUPOBAHHUS PA3THMUHBIX
CTPYKTYp, SIBICHUH, TMpOIENyp TpakJaHCKOTo oOImecTBa (HampuMep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXXJCHHIO JTHYCCKHX TIPOOJEM, CBS3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUI HAyKU, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-
ATUYECKUX MPUHIHUIIOB B IESITENBHOCTH YYEHOTO;

TPYAOBOE BOCIIMTaHHE:

YCTAaHOBKOM Ha AaKTHMBHOE YYacTHE€ B PEIICHUHA TMPAKTUYECKUX 33134
MAaT€MaTUYECKOM HAMPABIECHHOCTH, OCO3HAHMEM BAXKHOCTA MAaTE€MaTH4YE€CKOIrO
oOpa3oBaHus Ha MPOTKEHUU BCEW JKU3HU IS YCHEWHOW mnpodeccuoHalIbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHAUBUYATbHON TPACKTOpUM OOpa30BaHMs M >KU3HECHHBIX TUIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB 1 OOIIIECTBEHHBIX TOTPEOHOCTEN;

3CTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOIMOHAILHOMY U  OCTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/la4, pEUICHUH, paCCyXIACHUH, YMEHHIO BHJIETbH
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LEHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAlMel B [IEATEIIbHOCTU HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPENCTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPA3BUTUS YEJIOBEKA, MPUPOILI U
oO1iecTBa, MOHUMAaHMEM MaTEeMaTHYECKOM Hayku Kak cdepbl YeIOBEUECKOU
NEATEIbHOCTH, JTANOB €€ Pa3BUTHUA W 3HAYMMOCTH ISl PAa3BUTHUS LMBUIA3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKH W MaTEMATHYE€CKOM KYJIbTYpOH Kak CpPEICTBOM
MO3HAHUS MHUpPA, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU HCCIIEI0BATEIBLCKOM
NESATEIbHOCTH;



¢puznueckoe Bocnutanue, (opMHpPOBAHHE KYJLTYPbl 310POBbS W
3MOLMOHAJIBHOIO 0JIATOMOJIYYHS:

TOTOBHOCTBIO TPHUMEHATH MaTeéMaTHYEeCKHE 3HaHHs B HWHTEpecax CBOETO
37I0POBBsI, BEACHHUS 3I0POBOTO 00pasa )KU3HU (3I0pOBOE MUTAHKE, COATAHCHPOBAHHBIN
peKUM  3aHATHUH W OTAbIXa, peryaspHas  (us3uueckas  aKTUBHOCTB),
c(hOpMUPOBAHHOCTHIO HaBbIKa peiekcuu, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U
TaKOI'0 K€ IpaBa APyroro 4eaoBeKa,

IKOJI0THYeCKOe BOCIIUTAHHE:

OpUEHTallMel Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUW JJI PelleHUs 3a1a4 B
001acTH COXPAaHHOCTH OKpPYKAlOIIeH Cpeibl, JIAHUPOBAHMS MTOCTYNKOB M OIIEHKU MX
BO3MOXKHBIX TOCIEACTBUN JJII OKPY>Kalolled Cpelbl, OCO3HaHUEM TIIO0ATBHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MMy TeHl UX peLIeHUs;

ajanTauusa K M3MEeHS IOIIUMCS YCJIOBUAM COLMATbHOI U IPUPOIAHOI Cpe/bl:

TOTOBHOCTBIO K JICMCTBHUSM B YCIOBHSX HEOMPEIACIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO IESITeNbHOCTh, B TOM YHUCIE
YMEHHE YUUTHCS Y IPYTHX JIONEH, TPHOOpeTaTh B COBMECTHOM JIEATEIHLHOCTH HOBBIC
3HaHWA, HABBIKU M KOMIIETEHIIMU U3 OTBITA IPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHWU HOBBIX 3HAHUH, B TOM YHCIE
dbopMynHpoOBaTh UAEH, MOHATHUS, TUIOTE3b 00 00BEKTaX M SBICHUSIX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh Je(QUIUTHI COOCTBEHHBIX 3HAHUH W
KOMITIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CUTYallMiO,  BOCIHPUHHUMATH
CTPECCOBYIO CHUTYyallMl0 Kak BbI30B, TpeOyIOIUA KOHTPMEpP, KOPPEKTHPOBATh
IpUHUMAaeMble peUIeHus W JeWCTBUSA, (OPMYIUpPOBaTb M OLEHUBAaTb PUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MeTtanpeaMeTHble pe3y/bTaThl:

B pe3ynbrare OcBOEHMsI MPOrpamMMbl IO MareéMaTWKe Ha YPOBHE OCHOBHOTO
oOmero oOpazoBanusi y oOyuatomerocs ¢ 3[IP  Oynyr cdopMupoBaHbl
METanpeMETHBIE PE3YIbTaThl, XapaKTEPU3YIOMINECs OBIAJCHUEM yYHHBEPCaTbHBIMU
MO3HABATEIbHBIMU JCHCTBUSIMH, YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JCHCTBHUSIMU
Y YHUBEPCATbHBIMU PETYIATHBHBIMH JIEHCTBUSMHU.

OBaanenue YHUBEpCAIbHBIMU Y4eOHbIMH NMO3HABATEJIbHBIMHU
AEeUCTBUAMMU:

yCTaHABIMBaTh  MPUYMHHO-CICACTBEHHbIE CBSI3M B  XOJI€  YCBOGHHUSA
MaTeMaTHYeCKOro MaTepuara;

BBISIBJIATH ACQPUIMT JAHHBIX, HEOOXOIMMBIX IJIsi PEIICHUs MOCTaBICHHON
3a/1a4H;

C TMOMOIIBI0 YUYUTENs BbIOMpATh CIOCOO pEIIeHHs MaTeMaTHYeCKOM 3aJauu
(cpaBHUBaTh BO3MOKHBIE BAPUAHTHI PEILICHHUS);

NPUMEHATh M TPEeoOpa3oBbIBATh 3HAKM W CHMBOJBI B XOJE PEIICHUS
MaTeMaTUYECKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE U IAHHOE IIPU PEUICHUU MaTEMaTUYECKOH 3a1auH;

NOHUMAaTh M HHTEPHPETUPOBATH MHGOPMALMIO PA3JIUYHBIX BUIOB U (HOpM
Ipe/ICTaBIICHNUS;

WUTIOCTPUPOBATH pelllaeMble 3a/1a4 rpaduuECKUMH CXEMaMU;



3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAIIHIO.

MOHMMATh U UCIIOJIF30BaTh MaTEMaTHUYECKHUE CPEICTBA HATIATHOCTHU (TpaduKu,
auarpaMMbl, TaOMUIBL, CXEMbl W Jp.) Uil WUIKOCTPALMH, WHTEPIpPETALNH,
apryMEHTaLuU.

OBjaieHnie  yHMBEpPCAJIbHBIMM  y4eOHBIMM  KOMMYHHMKATHBHBIMHU
AeCTBUSIMM:

OpraHU30BbIBaTh y4€OHOE COTPYAHHYECTBO W COBMECTHYIO JEATEIBHOCTH C
YUHUTEIEM U CBEPCTHUKAMHU B IIPOLIECCE PELICHUS 3a/1a4;

B3aMMOJICUCTBOBATh U HAXOJUTh 00IIHE CIOCOOBI pabOThI; pabOTaTh B IPYIIIE:
HaXOJIuTh oOIlllee pellieHre U paspeniaTb KOHGIMKTHI Ha OCHOBE COTIJIACOBaHUSA
NO3UIMHI U y4ETa UHTEPECOB; CIYIIATh MapTHEPA; POPMYIUPOBAThH, APTYMEHTHUPOBATH
U OTCTauBaTh CBOE MHEHMUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPH HAIWYUU PA3HBIX TOUEK
3peHHs M pa3peliaTh KOH(JIMKTBI Ha OCHOBE y4€Ta HMHTEPECOB W IMO3ULMNA BCEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOI0 NO3HMIMI0 U KOOPJAWHHPOBATH €€ C NO3ULMAMU
NapTHEPOB B COTPYIHUYECTBE NPH BbIPAOOTKE OOIIEro peleHrus B COBMECTHOU
NEATEIIBHOCTH;

BBINIOJIHATh CBOIO YacTh palbOThI, JAOCTUraTh KAaYECTBEHHOTO pe3yJibTara M
KOOPAUHUPOBATH CBOM JIEVCTBUS C IPYTUMH WICHAMU KOMAaH/IbL;

OLIEHMBATh KaYECTBO CBOETO BKJIa/Ja B OOLIUI MPOIYKT.

OBJiaieHne YHHBEPCAIbHBIMYI YUeOHBIMH PeryJSSTUBHBIMHU ACCTBUAMM:

CTaBUThH 1I€TM, BHIOMpATh U CO3/1aBaTh QJITOPUTMBI ISl PEHICHUS Y4EOHBIX
MaTeMaTUYeCKHUX MPoOiem;

IJIAHUPOBATh M OCYLIECTBIISITH ACATEIBHOCTb, HANPABICHHYK) Ha PELICHUE
3a/1a4 UCCIIEI0BATENIBCKOIO XapakTepa.

bopMynupoBaTh W yAEpKMBaTh Y4EeOHYIO 3a7ady, COCTaBJIATh IUIAH H
MOCJIEI0BAaTEIbHOCTD JICHCTBUI;

OCYUIECTBJISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAMMBbIE KOPPEKTUBBIL;

KOHTPOJMPOBAaTh MPOLECC MW  pe3yJbTaT ydyeOHOM  MaTeMaTH4eCKOM
NEATEIbHOCTH;

aJIeKBaTHO OLICHUBATh MPABUIBHOCTh WM OIIMOOYHOCTH BBIMOJIHEHUS Y4E€OHOM
3a/1auu, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHbIE BOBMOXHOCTH €€ PEIICHMUS;

ClIMYaTh CIOCOO NEHCTBUS U €ro pe3ysbTaT C 3aJlaHHBIM 3TAJIOHOM C LIEIbIO
oOHapyKeHMsI OTKIIOHEHUH M OTIMYHI OT ITAJIOHA.

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEUICHUH Y4eOHOMH
3a7a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMblil pe3yibTaT
JeSITeIbHOCTH, OINpPENENsATh MO3UTHUBHBIE W3MEHEHMsI W HalpaBJieHUs, TpeOyromue
nanbHeuIenl padoThl;

peryaupoBaTh Coco0 BBIPAXKEHUS IMOLIM.

[IpeameTHbIE pe3yapTaTbl OCBOCHHUS IPOIPAMMBI [0 MATEMATUKE NIPEICTABIEHBI
1o rojgam oOy4yeHHUsl B paMKax OTIEJbHBIX YUYEOHBIX KypCcOB: B 5—6 Kiaccax — Kypca
«Maremarukay», B 7-9 kiaccax — KypcoB «Amnredpa», «[eomerpus», «BeposTHOCTD U
CTaTUCTUKAY.






OEJIEPAJIBHA A PAGOYA ITPOTPAMMA YUYEBHOI'O KYPCA
«MATEMATHKA». 5-6 KIIACCBI

Hean n3yyeHusi yuedOHOro Kypca

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBISIOTCS:

" M[ponOJKEHHE (OPMUPOBAHHUS OCHOBHBIX MAaT€MaTUYECKUX MOHSTHM (Yucio,
BENMYMHA, reoMeTpuyeckas ¢urypa), o0ecrneunBaronux MPeeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTEMAaTUUYECKOTO 00pa30BaHMs 00yUarouXcs;

" pa3BUTUE WHTEJUICKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH OOydYarOMIMXCS C
3I1P, mo3HaBaTrenbHONW AKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUN, UHTEpPECA K
W3YUYEHUIO MAaTEMaTUKH;

* noaseaeHue ooyuarommxcs ¢ 3[1P Ha TocTynmHOM /1711 HUX ypOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€MaTUKH U OKPY>KaIOIIEr0 MUPA;

* ¢opmupoBaHue (PYHKIMOHAJIBLHOM MaTeMaTH4YE€CKOM TIPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MaTeMaTU4YeCKuEe OOBEKTHI B PEalIbHBIX )KM3HEHHBIX CUTYaIUsX,
MPUMEHSTh OCBOCHHBIE YMEHHUS MJIA PEIICHHS MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IMOJYUYEHHbIE pE3YyJNbTaTbl W OLIEHUBAaTh WX Ha
COOTBETCTBHE MPAKTUYECKON CUTYaIUU.

OcCHOBHBIE JIMHUU COJEpPKaHUS Kypca MaTeMaThku B 5—6 Kiaccax -—
apudMeTnyecKas U TeOMEeTpUUeCKas, KOTOpPbIe pa3BUBAIOTCS MapajlieIbHO, Kaxaas B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT APYIoM, a B
TECHOM KOHTAKT€ M B3aUMOJEHUCTBUU. Takke B Kypc€ MPOUCXOAHUT 3HAKOMCTBO C
AIIEMEHTaMH aJIreOphbl ¥ ONMUCATETLHON CTATUCTHUKHY.

N3yuenue apudmernueckoro Marepuaia HayMHAETCS CO CUCTEMAaTH3alud U
pa3BUTHUS 3HAHUW O HATYpaJbHBIX YHUCJAX, MOJYUYCHHBIX B HadaibHOU mikoie. [Tpu
ATOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBLHON TEXHUKU W (HOPMUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUU COUETACTCS C PA3BUTHUEM BBIUYMCIUTEIBHOW KYJIbTYpPHI, B
YaCTHOCTU C OOy4YEHUEM MPOCTEHIITUM MpUEMaM MPUKUIKA U OIEHKH pPe3yJIbTaTOB
BbIUMCIIEHN. 3ydeHne HaTypaabHbIX YMCEI MIPOJOJIKAECTCS B 6 Kilacce 3HAKOMCTBOM
C HAYaJIbHBIMU MOHATUSIMU TEOPHUH JIETTUMOCTH.

Jpyroii KpymHBIi OJOK B COMEpKaHUH apu(PMETHUECKONU JTMHUU — 3TO JIPOOH.
Hauano n3ydennsi 0OObIKHOBEHHBIX U JIECATUYHBIX IP0OEi OTHECEHO K 5 Kiaccy. DTo
MEPBBIM ATalm B OCBOCHHH APOOEH, KOTAa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UJesIMHU, TIOHATUSAMH TeMbl. [Ipum 3TOM paccMoTpeHue OOBIKHOBEHHBIX IpOoOei B
MOJIHOM 00BEME MPEAIIECTBYET U3YUCHHIO AECSITUUHBIX IPOOEi, UuTo 11e1eco00pa3Ho
C TOYKH 3PEHUS JIOTUKU W3JIOKECHUS YMCIIOBOW JIMHUM, KOTJa IIpaBuia JACHUCTBUU C
JNECATUYHBIMA JIPOOSIMH  MOKHO OOOCHOBATh YK€ M3BECTHBIMU aJITOPUTMaMHU
BBITIOJTHEHUS JISUCTBUN C OOBIKHOBEHHBIMU APOOSMH. 3HAKOMCTBO C JICCITUYHBIMHU
IPOOSIMU PACHIUPUT BO3MOKHOCTH JJIsl TIOHUMAaHUsI OO0yYarolMMKCS MPUKIATHOTO
MIPUMEHEHUSI HOBOM 3aIlMCH MPU U3YYEHUHU APYTUX MPEIMETOB U MPHU MPAKTUYECKOM
ucrnosibzoBanuu. K 6 kiaccy oTHec€H BTOpOM dTanm B M3YyYEHUU JApoOeH, rie
IPOUCXOJIUT COBEPIICHCTBOBAHUE HABBIKOB CPABHEHUSI M MpeoOpa3oBaHUs APOOEH,
OCBOEHHE HOBBIX BHIYMCIUTEIBHBIX aJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BHIYUCIICHU,
B TOM YHCJIC 3HAYEHUN BBIPAKECHUMN, COMEPKAIMX U OOBIKHOBEHHBIC, U JCCATUIHBIC



IpoOu, yCTAaHOBJIEHUE CBS3EM MEXIY HUMH, PACCMOTPEHHE MPUEMOB pelIeHUs 3a1a4
Ha JpoOu. B Hauase 6 kiacca MpoMCXOIUT 3HAKOMCTBO C MIOHSATHEM TPOIICHTA.

Oco0OeHHOCTHIO U3YyUEHUS MONTOKHUTEIBHBIX U OTPULIATEIBHBIX YHCET SBIISETCS
TO, YTO OHH TAKKE MOT'YT pacCMaTpUBAThCS B HECKOJIBKO 3TanoB. B 6 kiacce B Havane
n3yuyeHus: TeMbl «l10I0XKUTENbHBIE U OTPULIATENBHBIE YHCIIAY» BBIACIAETCS MOJITEMA
«llenble yncna», B paMKax KOTOPOW 3HAKOMCTBO C OTpPULATEIBHBIMH YHUCIAMH U
NEUCTBUAMH C TMOJIOKUTEIbHBIMA W OTPULIATEILHBIMU YHCIAMU IPOUCXOAMT Ha
OCHOBE COJAEPXKATEIBHOTO TMOAXO0JA. IJTO TMO3BOJSIET HA JOCTYIHOM YpPOBHE
MO3HAKOMUTH yYaIINXCSl MPAKTUYECKH CO BCEMH OCHOBHBIMU IMOHATUSIMU TEMBI, B TOM
Yyycjie W C TpaBWIAMH 3HAKOB IPU BBIMOJHEHUU apUPMETUUYECKUX JICUCTBHIA.
N3yuenue pamioHaNbHBIX YUCENT HAa 3TOM HE 3aKOHYHUTCS, a OyJeT MPOAOKEHO B
Kypce anreopsl 7 Kjacca, 4To CTaHET CIIEeIYIOIIUM IPOXO0I0M BCeX MPUHIUIHATIBHBIX
BOIIPOCOB, TEM CaMbIM pa3JieJIeHHE TPYIHOCTEN 00JeryaeT BOCIIpUsATUE MaTepraa, a
pacnpenesieHue BO BpeMEHU CIIOCOOCTBYET MPOYHOCTH TPUOOPETAEMBIX HABBIKOB.

[Ipn 0OyyeHUM pEIICeHHIO TEKCTOBBIX 33Jad B 5—6 Kjaccax HCHOJb3YIOTCS
apupmeTnyeckue MpuémMsl penieHus. TekcToBble 3aaun, pelaeMble Ipu 0TpaboTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—6 Kjaccax, pacCMaTpUBAIOTCs 3a1add CIIECTYIOMINX
BUJIOB: 33/Jaud Ha JBWKEHUWE, HA YacTH, HAa TMOKYIKH, Ha paboTy H
MIPOU3BOAUTENIBHOCTh, Ha MPOLEHTHI, HA OTHOWIEHUs W npomnopuun. Kpome Toro,
oOyyJaroniecsi 3HaKOMSTCSI C MpUEMAMH pEUIeHUs 3a1ad nepedopoM BO3MOMXKHBIX
BapHaHTOB, yyaTcs paboTaTh ¢ HH(OpMaLUEn, IPEJCTaBICHHON B (popMe TabiuL Win
arpamm.

B ®enepanbHoii  pabodeil mporpamMme MpeaycMOTpeHo (opmupoBaHue
MPOMNEAEBTUUECKUX aJlreOpandecKux mpeacTaBieHnii. bykBa kak CHUMBOJI HEKOTOPOTO
YuCJIa B 3aBUCUMOCTH OT MAaT€MaTHYE€CKOIr0 KOHTEKCTa BBOJAMTCS IOCTENEHHO.
BykBeHHass CMMBOJIMKA IIMPOKO HCHOJB3YETCs MPEXKAEe BCEro JJs 3alucH OOLIuX
YTBEPXKICHUM M  MpeyiokeHud, (opMys, B YaCTHOCTH [JIi  BBIYMCIICHHUS
r€OMETPUYECKUX BEJIMYHH, B KAUECTBE «3aMECTUTEIS YUCIA.

B kypce «Marematukn» 5—6 KIaccoB MPEICTABICHA HArJISHAS F€OMETPHS,
HalpaBj€HHasT Ha pa3BUTME OOpPa3HOrO0  MBIIUICHUS, MPOCTPAHCTBEHHOI'O
BOOOpaxeHus1, N300pa3UTENIbHBIX YMEHUN. DTO BaXKHBIN 3Tall B U3YYEHUU T€OMETPUH,
KOTOpPBIM OCYILECTBIIAECTCS Ha HAIJISIIHO-TIPAKTUYECKOM YPOBHE, ONHUpAETCi Ha
HarJIsiIHO-00pa3HoOe  MbIIIICHHE oOydJaromuxcs. bonbimas pojib  OTBOAMUTCS
MIPAaKTUYECKOM  JEATEIbHOCTH,  OIBITY,  O3KCHEPUMEHTY,  MOJIEIMPOBAHUIO.
OOyuaromuecss 3HaKOMSITCSI C T€OMETPUUYECKUMHU (GUTypaMH Ha IJIOCKOCTH U B
MIPOCTPAHCTBE, C MX MPOCTEUIIUMHU KOH(MUTYypalusiMH, ydarcs H300pakaTh MX Ha
HEJIMHOBAaHHOW M KJIETYaTOW Oymare, paccCMaTpHUBAIOT WX MPOCTeHIme cBoicTBa. B
MpoLEecce U3yUeHUs! HarJsAHON T€OMETPUN 3HaHUs, TOJyYeHHbIe 00yJalomUMUCS B
HaYyaJbHOW LIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIFOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMy MaHy B 5—0 Kjaccax HM3ydaeTcsi MHTETPUPOBAHHbBIN
npenMer «MaTtemaTuka», KOTOPBIM BKJIIOYAeT apuPMETHUECKUd MaTepuanl u



HarJIsAHY0 T€OMETPUIO, & TAK)KE ITPOTIEIEBTUUECKUE CBEACHMSI U3 alIreOpbl, 2IEMEHTHI
JIOTMKH 1 Hayaja OMUCATEIbHON CTaTUCTHKHU.

Y4eOHBIi TUTaH Ha M3YYeHHE MaTeMaTHKH B 5—06 Kjlaccax OTBOJUT HE MEHee S5
y4eOHBIX YacOB B HEJAENIO B TEUEHHUE KaXKJI0ro roja oOy4deHus, Bcero He meHee 340
y4eOHBIX YaCOB.

®OPMBbI YYETA PABOUYEH ITPOI'PAMMBbBI BOCITUTAHUSI B
PABOYEN MNPOT'PAMME

Pabouas nporpamma Bocnutanus MKOVY «Tonnuuckas COIL» peanuzyercs
yepe3 MHCIOJIb30BAaHUE BOCIUTATEIBHOTO MOTEHIMANA YpPOKOB MaTEMaTHUKH. JTa
paboTa OCyIECTBISIETCA B CIEAYIOMMX (hopmax:

e [00yXJeHue OO0ydarIMXcs COOMI0NaTh Ha YpPOKE OOILIENPUHSATHIE HOPMBI

MOBEJICHMSI, TTpaBUJIa OOIIEHHUS CO CTAPIIMMHU (I1€1arorTMueCKUMH PAOOTHUKAMH )

U CBEPCTHUKAMH (0OYyYarOlMMUCA), NPUHLMIBI y4€OHOM JHUCUUIUIMHBI H

caMOOpraHu3aluu;

® [IpUBJICYCHHE BHUMAHU 00yUJaloIUXCsl K LEHHOCTHOMY acleKTy U3y4aeMbIX Ha
ypOKax MpeIMETOB, SABJICHUH, COOBITHI Yepe3: JEMOHCTPAIMI0 00yYaroUMCs

OPUMEPOB  OTBETCTBEHHOIO, TIPAXAAHCKOTO  IIOBEJIEHHUSA, MPOSBICHUSA

YeNloBEeKOMIoOUs U J100pocepAeuHOCTH;  oOpalleHHMe BHUMaHMS — Ha

HPABCTBEHHBIE ACMEKThl HAYYHBIX OTKPBITUH, KOTOPbIE M3y4alOTCs B JaHHBIN

MOMEHT Ha YPOKE; Ha JeATeIel HayKH, ITOJINTUKOB, CBA3aHHBIX C M3y4aeMbIMU

B JIaHHBIH MOMEHT T€MaMH, Ha TOT BKJaJ, KOTOPbI OHM BHECIU B PAa3BUTHE

Hallell cTpaHbl U MUpPA, HA JOCTONHBIE MOJApaKaHUsI IPUMEPHI UX KU3HH, HA

MOTUBbI UX TIOCTYIIKOB; HCIIOJIb30BaHME Ha Yypokax HWH(poOpMaIuH,

3aTparuBarollel BaKHbIE COLIMAJIbHBIE, HDABCTBEHHBIE, STUYECKUE BOITPOCHI;

® UCIOJB30BaHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEH COAEpKAHUS Yy4eOHOTro
npeaMeTa JUisi (pOPMUPOBaHUS Yy OOYyYArOMIMXCS POCCHUICKUX TpaJWLMOHHBIX

IYyXOBHO-HPABCTBEHHBIX M COLMOKYJBTYPHBIX LIEHHOCTEH dYepe3 Moaoop

COOTBETCTBYIOIIMX TEKCTOB JJIsl HW3Y4YEHMs, NPOOJIEMHBIX CHUTyaluil uis

00CyXKIeHUs B KJ1acce,

® YHULMHUPOBAHUE OOCYXIECHMH, BHICKAa3bIBAHMI CBOETO MHEHHSI, BBIPAOOTKH
CBOET0 JMYHOCTHOTO OTHOIIEHUS K U3YYaEMbIM COOBITHUSIM, JIULIAM;
® BKJIIOYEHUE B YPOK HIPOBBIX MPOLEAYP, KOTOPbIE MOMOTAIOT MOAJIEPXKATh

MOTHUBALMIO O0YUYaIOIIUXCS K MOTYUYECHUIO 3HAHUN, HaJa)KUBAHUIO TIO3UTHUBHBIX

MEXJIMYHOCTHBIX ~ OTHOLIEHWI B  KJacce, IIOMOTalT YCTAHOBJICHHUIO

n00poxenaTenbHON aTMoc(hephl BO BpeMsl YPOKa;

® IPUMEHEHHE HAa YPOKE HHTEPAKTUBHBIX (opM pabOTHl, CTUMYJIHPYIOLIUX
MO3HABATEJIbHYIO0 MOTHUBALIUIO 00YYaIOIINXCS;
® [IpUMEHEHHE IPyNIOBOM pabOThI UK padOTHI B Tapax, KOTOPbIE CIIOCOOCTBYIOT

Pa3BUTHIO HABBIKOB KOMaHJIHOW pabOThl M B3aUMOJACHCTBUIO C JAPYTHMMH

00yYarOIIMMUCH;

e BHIOOpD M HUCHOJIB30BAaHME HA YPOKAX METOJOB, METOJAUK, OKa3bIBAIOIIUX

BOCITUTATEIbHOE BO3IEHCTBHE HA TUYHOCTh B COOTBETCTBUHU C BOCIIUTATEIBHBIM

UJI€AJIOM, LENbIO U 33/1a4aMU BOCIIUTAHUS;



® UHUIMUPOBAHUE U MOJAJEPKKA UCCIEA0BATEIBCKOMN AEITETbHOCTHU IIKOJIbHUKOB

B (popMe BKJIIOUECHHE B YPOK Pa3INYHBIX UCCIICIOBATENBCKUX 3a/JaHUH, UTO JTaeT

BO3MOXXHOCTh ~ OOYyYarommMMcsl TMPHOOPECTH HAaBBIKM  CaMOCTOSITEIBHOTO

pEIIeHUsT TEOPETHYECKOW TMpOOJIeMbl, TEHEpUpOBaHUA U  O(OpMIICHUS

COOCTBEHHBIX THIIOTE3, YBAXHUTEIBHOTO OTHOIICHUS K UYXHUM UACSM,

MyOJIMYHOTO BBICTYIJICHUS, apTyMEHTHUPOBAHUS U OTCTaWBAaHUS CBOEM TOUKH

3peHus;

® YCTaHOBJICHHE YBA)KUTEJIbHBIX, JOBEPUTEIBHBIX, HE(POPMAIbHBIX OTHOILIEHUI

MEXJy YYUTEIEeM M YYEHHKaMH, CO3JaHME€ Ha YpOKaxX HMOLMOHAIBHO-

KOM(pOPTHOI cpebl.

CormacHo y4yeOHOMY IUIaHy B 5—6 Kaccax H3Yy4yaeTcs HWHTErPUPOBAHHBIN
npeamer «MareMaTuka», KOTOpBIA BKIIOYaeT apU(PMETUUYECKUd MaTepuanl Hu
HATJISHY0 TEOMETPHIO, a TAKXKE MPOTICIEBTUYCCKUE CBEICHHS U3 alnTeOphl, JJIEMEHTHI
JIOTUKY ¥ Hayajaa OMUCcAaTebHOW CTATUCTHUKH.

COJEPXKAHUE VUEBHOTI'O KYPCA «MATEMATHKA» (II0 TOJIAM
OBYYEHUS)

S KUIIACC

HarypaJjbHble 4nciia v HyJIb

Harypansnoe uwncno. Psg narypanbubix uucen. Yucno 0. UzoOpaxenwue
HATypaJIbHBIX YUCET TOYKAMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSIMOA.

[Tozunmonnass cucrema cyucieHus. *PuMckas Hymepamus Kak MpuMep
HENO3MIMOHHOM CUCTEMBI cUnCiIeHus*/, JlecaTHyHas CHCTEMA CUMCIIEHUS.

CpaBHeHUE HaTypalbHBIX YHUCEJ, CPAaBHEHUE HATYypaJbHBIX YUCEN C HYJIEM.
Crnioco6bl cpaBHeHUst. OKpyTIIeHHE HATYyPaTbHbBIX YUCEN.

CnoxeHre HaTypaJlbHBbIX YKCEN; CBOMCTBO HYJIS NP CJIOKEHUU. Bbruutanue
KaK JIeWCTBUE, OOpAaTHOE CJIOKEHHUIO. YMHOXKEHUE HATYypaJbHBIX YHUCEN; CBOMCTBA
HYJISl U €IMHULBI IPU YMHOXKEHHH. [[erneHune kak nencTBre, 00OpaTHOE YMHOKEHUIO.
KomrionenTsl  nmeiicTBuM, CBs3b  Mexay Humu. [IpoBepka  pe3yibrara
apupmeTnyeckoro neuctBus. IlepemecTuTeNbHOE M COYETATEIbHOE CBOMCTBA
(3aKOHBI) CJIOXEHUS M YMHOXEHHUsS, *paclpeiesIuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHHS *.

Hcnonp3oBanue OykB 1711 0003HAUEHUS HEM3BECTHOIO KOMIIOHEHTA U 3aIlUCH
CBOMCTB apu(METUUECKUX JACHUCTBUH.

*[lenuTenn W KpaTHBIE 4ucia®, pasjokeHHe Ha MHOXuTenu. [Ipocteie u
coctaBHbIe unciaa. *[Ipu3naku genumoctu Ha 2, 5, 10, 3, 9*. Jlenenue ¢ 0CTaTKOM.

CreneHb C HaTypallbHbIM IIOKa3aTelieM. 3alkCh 4YWCIa B BHJE CYMMBbI
Pa3psIIHBIX CIaracMbiX.

YucnoBoe BbIpakeHUE. DBplUnCIIEHHE 3HAYEHWM YMCIOBBIX BBIPAKECHUM;
NOpPSIAOK  BBIIOJHEHUsT  JAeicTBHil.  Vcmonb3oBaHME  MpU  BBIYHCICHHSX

! 3necek u manee * *0603HAYEHBI TEMBI, H3yUYEHUE KOTOPBIX IIPOBOAMUTCS B 03HAKOMUTEILHOM IIaHe. Ilemaror
CaMOCTOSTEINIFHO OTpPENeNIIeT 00bEeM H3y4aeMOro MaTepHraia.



EPEMECTUTEIIBHOTO U COUYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOKEHUSI U YMHOKEHUS,
*pacnpeeuTeIbHOTO CBOMCTBA YMHOKEHUS *.

Apoou

[IpencraBnenne o nApobm Kak cmoco0e 3amuch  YacTH  BEJIMYUHEL.
OO6bikHOBeHHBIE 1poOu. [IpaBmiibHBIE U HenmpaBmiIbHbIE ApoOu. CMmemanHas apoob;
MIPEICTABICHUE CMEIIAHHOM IpOoOH B BUJI€ HENIPABUIILHOM IpOOH 1 BBIACIICHUE LIETION
YacTH YMCJIA U3 HENPaBWIbHOU npooOu. M300paxenue npolOell TouKaMu Ha YHUCIOBOM
npsimoii. OcHoBHOE cBOMCTBO Apoou. *Cokpanienue apoodeit. [lpuBeaenue apodu k
HOBOMY 3HameHaTelnto *. CpaBHeHUE IPOOEH.

CrnoxxeHre U BbIYUTaHUE JpoOed. YMHOXKEHUE U JelieHue apo0eil; B3auMHO-
obpatHble apodu. *HaxokaeHue 4acTH 1eI0r0 U IeJI0T0 10 €ro YacTH *.

Hecstuynast 3anuchk JpoOeid. IlpencraBineHue necaTUYHOM ApoOU B BUIE
OOBIKHOBEHHOU. M300pakeHne AeCITUYHBIX poOel TOUKaMH Ha YUCIOBOU MPSIMOM.
CpaBHeHUE JEeCATUYHBIX APOOEH.

Apudmernueckue JACUCTBUS C JECATUYHBIMH JIpo0siMu. *OkpyrieHue
JNECATUYHBIX ApoOei™.

PenieHne TekcTOBBIX 33124

Pemenne TekcTOBBIX 3adad  apu(pMETHUYECKUM crocodboM. *Pemenue
JOTUYECKUX 3anad. PemieHue 3amad mnepeOOpoM BCEX BO3MOXKHBIX BapUAHTOB *.
Hcnonb3oBaHue MpHU pelIEHUH 3a1a4 TaOJIUI] U CXEM.

Pemienne 3amay, coaepiKalllUX 3aBUCHMOCTH, CBSI3bIBAIOIINE BEIUYHMHBI:
CKOpOCTb, BpEMSI, PACCTOSIHHE; 1I€HA, KOJIUYECTBO, CTOUMOCTh. ENMHUIBI U3MEPEHUS:
Macchbl, 00bEMa, IIEHBI; PACCTOSHUSI, BPEMEHHU, CKOPOCTU. CBS3b MEXIY €IMHUIIAMU
M3MEPEHUS KaXI0W BEITUUUHBI.

Pemenne oCHOBHBIX 3aj71a4 Ha IpOOH.

[IpencraBienne NaHHBIX B BUIE€ TaOJIHII, CTOJIOYATHIX AHATPAMM.

Harasignas reomerpust

Harnsinaele npeacraBiaeHus o (pUrypax Ha mioCKOCTH: TOUKA, MpsAMasi, OTPE30K,
Jy4, yTOJ, JIOMaHasi, MHOTOYTOJIbHUK, OKPYHOCTb, KpyT. Yroi. lIpsamoi, octpeii,
TYION U Pa3BEPHYTHIE YTJIbI.

JlnuHa oTpe3ka, METPUYECKUE €IUHMIILI IIUHBL. J[JInHa JToMaHOM, mepuMeTp
MHOTOyTOJbHUKA. 3MepeHre 1 MoCTpOeHKE YTI0B C MOMOIIBIO TPAHCIOPTHUPA.

Harnsoueie mnpencraBieHuss o (Qurypax Ha TIJIOCKOCTH: MHOTOYTOJIBHUK;
MPSIMOYTOJIbHUK, KBaJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE GUTyp *.

N3o6paxkenne ¢uryp, B ToM umcie Ha kierdatoun Oymare. *Iloctpoenue
KoH(uUrypamuii u3 dactei MpsMOi, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Oymare®*. Mcnonp30BaHre CBOWCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBApaTa.

[Inmomaas MOPAMOYroJIbHUKA W MHOTOYTOJBHUKOB, COCTABJIEHHBIX U3
MPSMOYTOJILBHUKOB, B TOM 4Yucje (uryp, m300pakEHHBIX Ha KJIET4aTol Oymare.
EmvHu1e1 n13Mepenus 1I01a .

*HarnsaHple npeIcTaBiIeHUs O IPOCTPAHCTBEHHBIX (PUTYypax: MPSIMOYTOJIbHBIN
napasuielIenunes, KyO, MHOTOTPaHHUKH. N3o06paxenue MIPOCTENIINX
MHOTOrpaHHUKOB. Pa3épTku kyOa u mnapamenenunena. Cosnanue Mopenen
MHOT'OTPaHHUKOB (M3 OyMaru, mpoBOJIOKH, TUIACTHIIMHA U Jp. )™ .

*O0BEM NPSAMOYTOJILHOTO Tapajienenunena, kKyba. EnuHuibl u3MepeHus



00BEma *.

6 KIIACC

HarypaJjbHble yncia

Apudmernueckre JEUCTBHS C MHOTO3HAYHBIMU HATypPalbHBIMU YHCIIAMHU.
YuciioBbIe BBIPAKEHUS, TOPSAOK IEUCTBUI, UCIOJIb30BaHUE CKOOOK. Mcnonp30BaHue
IIPU BBIYMCIICHUAX IMEPEMECTUTEIBHOIO M COYETATENBHOIO CBOMCTB CJIOKEHUS M
YMHOXKEHUS,  *paclpeleNUTeNbHOT0  CBOMCTBA  yMHOXeHHS.*  OKpyrieHue
HaTypaJIbHbIX YNCEIL.

Jlenutenu W KpaTHbIC Yncla; *HAUOOMBITNI OOITUI ACIUTETh U HAUMEHBIIEEe
oOwiee kpaTHoe. [lenruMocTh CyMMBI U pou3BeaeHus *. JleneHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JIpOOM, COKpaIlleHHE IpOOCH.
CpaBHeHHe U ynopsaounBaHue JpoOeil. Pemenue 3amad Ha HaxOXKAEHUE YacTU OT
LEeJIOro M LEeJIoro mo ero 4actu. [I[poOHOe uuciao Kak pe3ysbTaT JIeJIeHHMS.
[IpencraBienue AecsITUHYHOW ApoOU B BHUJIE OOBIKHOBEHHOM JpOOM U BO3MOKHOCTH
Ipe/ICTaBICHUs] OOBIKHOBEHHOM NIpoOM B BUJE AecATUYHOU. JlecaTuuHble apodu u
MeTpuuecKas cucrema mMep. ApupMeTHUECKUe NEUCTBUS U YUCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JECITUYHBIMU JPOOSMHU.

OtHowieHue. Jlenenue B AaHHOM OTHomleHWHM. *Macmra®*, mnpomopius.
[IprMeHenre MponopLUMi IPH PELICHUH 3a1a4.

[lonatne npoueHTa. Berancnenue npoueHTa OT BEIUYUHBI M BEJIUYUHBI TIO €€
MPOLIEHTY. BbIpa’keHrne NPOLEHTOB AECATUYHBIMU Ipo0siMu. Pemenue 3amady Ha
IIPOLEHTHI. BpIpakeHNE OTHOILIEHUS BEJINYMH B IPOLICHTAX.

HHonoxureabHbIe 1 OTPULATEIbHBIE YHCIA

[TonmoxkutensHbie W OTpHUIlaTelbHble YHcna. llensie uncna. *Momynb 4yucina,
reoMeTpuyeckas HHTeprnpeTanuss Monyns uyucna*. H3o0paxeHue uucen Ha
KOOPJIMHATHOM TpsiMOid. *YUHCTIOBBIE TPOMEKYTKH *,

CpaBHenne uMcen. Apudmernyeckue JEHCTBUS C TMOJOKUTEIbHBIMU U
OTPULIATEILHBIMU YUCIIAMU.

[IpssMoyrosibHast cucremMa KOOpPAMHAT Ha IIOCKOCTH. KoopauHatel TOYKHM Ha
IJIOCKOCTH, abciucca u opauHara. [loctpoenue Touek u Guryp Ha KOOpAMHATHOM
IIJIOCKOCTH.

BykBeHHbIE BbIpaKeHUs

[Ipumenenue OyKB AJisl 3alIUCU MAaTEMATUYECKUX BBIPAXKEHUHN U MPEIJIOKEHUH.
CpoiicTBa apudmeTnueckux JeWcTBUM. *BykBeHHBIE BBIpAKEHUS M UHCIOBBIC
MO/ICTAHOBKU.* ByKBEHHbIE PaBEHCTBA, HAXOXKJIECHUE HEU3BECTHOTO KOMIIOHEHTA.
dopMybl; GopMyIIbI IEPUMETPA U TUIONIAIN MPSAMOYTOJIbHIKA, KBaaparTa, *00béma
napajuienenumneaa u kyoa*.

Pemrenue TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3amay  apudMeTHdyeckuMm  crmocoOom.  *Pemienue
JIOTHYECKHX 3a1a4. Perenne 3ama4y nepedopoM BceX BO3MOKHBIX BAPUAHTOB. *

Pemenne 3amay, conxepKamumx 3aBUCUMOCTH, CBS3bIBAIOIIMX BEIUYMHBIL:
CKOpOCTB, BPEMS, PACCTOSHUE; LIEHA, KOJIUYECTBO, CTOMMOCTb; IIPOU3BOUTEIIBHOCTb,



Bpemsi, 00bEM paboThl. EQuHMIBI M3MEpPEHUs: MacChbl, CTOMMOCTH; PACCTOSHHUSA,
BpEMEHHU, CKOPOCTU. CBA3b MEX]ly €IMHHUIIAMH U3MEPEHUS KAKI0M BEJIMYHHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, IIPOMOPLIMOHATIBHOCTHIO BEJIMYMH,
MPOLIEHTaMH; PEIICHHE OCHOBHBIX 3a/1a4 Ha APOOU U TPOIEHTHI.

*OLeHka U IpUKHIKa, OKPYTJIEHUE pe3yibTara ™,

*CocraBieHre OyKBEHHBIX BBIPQKEHUI MO YCIOBUIO 3a/1a4H *.

[IpencraBineHne OaHHBIX C MOMOIIbIO Ta0muu u guarpamm. CronOuateie
AuarpamMMbl: YTEHHE U TIOCTpoeHue. UTeHne KpyroBbIX AUarpaMM.

Harnsanas reomerpusi

Harnsgasle npeacrasieHus o Gpurypax Ha IJIOCKOCTHU: TOYKa, IIpsiMasi, OTPE30K,
JyY, yroJj, JOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

*B3zauMHOE pacrnosoKeHUE [BYX MPSMBIX Ha IUIOCKOCTH, IapaljiesIbHbIE
NpsIMble, MEPHEHIUKYISApHbIE MpsiMble*. M3MepeHue pacCTOSHUN: MEXIY ABYMs
TOYKaMH, OT TOUKH J0 MPSAMOil; JJIMHA MapIlIpyTa Ha KBapaTHOW CETKeE.

WN3mepeHre W TMOCTPOEHHME YIVIOB C IIOMOINBIO TpaHcnoptupa. Bunibl
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, IPSAMOYTOJIBHBIN, TYIIOYTOJIbHBIM;
pPaBHOOEIPEHHBII, PABHOCTOPOHHUM. YeThIpEXYTOIBHUK, IIPUMEPBI
YEeThIPEXYTOJbHUKOB. [IpAMOYronbHUK, KBaJapaT: HCIOJIb30BAHUE CBOMCTB CTOPOH,
VIJIOB, nuaroHaien. *M3o0paxeHue reomMeTpuyeckux (GUryp Ha HEITUHOBAHHOU
Oymare ¢ HCIOJIb30BAaHUEM IUPKYJS, JIMHEHKH, YTOJbHUKA, TpaHCIOpTUpA ™.
[TocTpoenus Ha kieT4aTol Oymare.

[Tepumerp MHOTOYyrONBHUKA. [IOHATHE MIOLIAAN PUTYPBI; €AUHULIBI U3MEPEHUs
wiomaau. [pubmkénnoe n3Mepenue miomaan Guryp, B TOM 4uclie Ha KBaJpaTHOU
cetke. * [IpubnmxEHHOE U3MEPEHHE NTTUHBI OKPY>KHOCTH, TUTOIIAAN Kpyra *.

*CUMMeTpusi: LEHTpalibHas, oceBasl M 3epKaibHas cummerpuu. lloctpoenue
CUMMETPUYHBIX PUTYD *.

*Harnsansie npencraBieHrs 0 IpOCTPAHCTBEHHBIX (UTypax: Mapaiesenumnes,
KyO, Tmpu3Mma, nUpaMuja, KOHyC, LWIMHIAp, mmap u cdepa. HMN3o0paxkeHue
MPOCTPAHCTBEHHBIX (uryp. I[lpumepsl pa3zBEPTOK MHOTOIPAHHUKOB, LHUIUHApPA U
koHyca. Co3naHue Mojeneil mpoCTpaHCTBEHHbIX (Guryp (u3 Oymaru, IpOBOJIOKH,
MJIACTUIIMHA U JIP.).

[Tonarue oOBEMaA; eAUHUIBI U3MEpeHUs: 00bémMa. OO0BEM MPSAMOYTOJBHOTO
napajuienenumneaa, kyoa .

IUJIAHAPYEMBIE TTPEJMETHBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEBI
YUEBHOI'O KYPCA «MATEMATHUKA.

OcBoenne ydebHOTOo Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JOJDKHO 00OecreunBaTh JOCTIDKCHHE CIEAYIOIMX MPEIMETHBIX 00pa30BaTelbHbIX
pe3yIbTaTOB:

S KUIIACC

Yucaa v BLIYUCJICHUSA
OpueHTHPOBATHCS B IOHATHUSAX U OTIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,



CBSI3aHHBIMH C HATYPaJIbHBIMU YHUCIIaMHU, OOBIKHOBEHHBIMU U JIECATUYHBIMU IPOOSIMH.

CpaBHUBaTh U yHIOPSAI0YUBATh HATYPAJIbHBIE UHCIIA, CDABHUBATH B POCTEHIIINX
ClTy4dasix OOBIKHOBEHHbIE APOOH, IECITUYHBIE IPOOH.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOW (UUCIIOBOM ) MPSIMOU ¢ COOTBETCTBYIOIIUM
el YhCIIOM U M300paxaTh HaTypaJibHbIE YHCIIa TOUKaMU Ha KOOPAUHATHOM (YUCIIOBOM)
IIPSMOM.

Bemonusate apudmMerndyeckue AEUCTBUS € HATYpPAJIbHBIMH UYHCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUILINX CITydasiX.

BhINoONHATE NpOBEPKY, NPUKUAKY pPe3yJIbTaTa BEIYMCICHU.

OKpyTsTh HATYypaJbHbIC YHCTIA.

Pemenue TekCTOBBIX 32124

Pemarp TekcTOBBIE 3alauM apU(PMETUYECKUM CIIOCOOOM M C MOMOUIBbIO
OpPraHM30BAHHOTO KOHEYHOTro Iniepebopa BCeX BO3MOXHBIX BapHaHTOB (Tpu
HEOOXOJIMMOCTH C HAPABJISIONICH MOMOIIIBIO).

Pemates 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIIME BEJIMYMHBIL:
CKOPOCTb, BpEMS, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTH (TIpH HEOOXOUMOCTH C
HCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIUH).

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIUIIbI, 0003HAYEHUS [IPU PELICHUH
3azay.

[Tos1b30BaThCs OCHOBHBIMH €IUHUIIAMHU U3MEPEHUS: 1LIEHbI, MAacChl; PACCTOSHUA,
BPEMEHHU, CKOPOCTH; BBIpaXaTb OJHM E€OUHMIBI BEIMYMHBI 4Yepe3 Japyrue (mpu
HEO0OXOJMMOCTH C OMOPOI Ha CIIPABOYHYIO HH(OPMALIHIO).

N3Bnekats uHMOpMaIuio, MPEACTABICHHYIO B Tabiuile, Ha CTOIO04YaTOM
IuarpaMMe, HHTEPIIPETUPOBATh IPEICTABICHHBIE JTAHHBIE, UCIIOJIb30BATh JAHHBIE IIPH
peLIeHUH 3aa4.

Harasinnas reomerpust

[Tonb30BaThCA T€OMETPUUYECKUMH TMOHATUSAMM: TOUKA, IpsiMasi, OTPE30K, JyY,
YI0Jl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh NpUMEpPbl OOBEKTOB OKPYKAIOIIETO MUpPA, HUMEIMMX (popmy
M3YUYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTU IO BHU3YaJIbHOM OMOpE,
CBA3aHHYIO C yIJIaMU: BEPILIMHA, CTOPOHA; C MHOIOYT'OJIbHUKaMU: yToJj, BEpILIUHA,
CTOpPOHA, IMaroHalIb; C OKPY>KHOCTBIO: paUyC, TUaMeTp, LIEHTP.

N300paxaTh HW3ydeHHbIE TE€OMETpHUYEcKHe (UTyphl Ha HEIMHOBAHHOW U
KJIET4aTOM Oymare ¢ MOMOIIbIO LUPKYJIS U JIMHEHKH (IIOCTIE COBMECTHOTO aHAJIN3a).

HaxonuTe MJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C IOMOILBIO
JMHENKH, CTPOUTh OTPE3KM 3aJaHHOW [JIMHBL, CTPOUTH OKPY’KHOCTH 3aJaHHOIO
paauyca.

Hcrnonb30BaTh CBOWCTBA CTOPOH M YTJIOB IMPSIMOYTOJIBHHMKA, KBaJpaTa JUIsl UX
MOCTPOEHUS, BEIYMCIICHUS IO U IEPUMETPA.

Boluucnsate mepumeTp M IUIONIAAb KBajapaTa, OPsIMOYTOJIbHUKA, (QUryp,
COCTABJICHHBIX W3 MPSAMOYTOJIbHUKOB, B TOM 4Hcie GUryp, HM300pakXEHHBIX Ha
KJIeT4yaTon oymare.

[Tonb30BaThCS OCHOBHBIMM METPUYECKMMHU E€IMHUIAMU M3MEPEHUs JUIMHBI,
TUTOLIAAM; BhIpAXKaTh OJJHU €IMHULIBI BEJIMUMHBI uepe3 Apyrue (Ipu He0OXOAMMOCTH C



OMOPOi HA CIIPABOYHYIO HH(POPMAILIHIO).

PacnioznaBaTh mapamienenuriesi, Ky0, UCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIITHHA,
pedpo TpaHb, U3MEPEHUS, HAXOAUTHh H3MEPEHUS TapaJljieienunena, Kyoa.

Beraucisate 00b€M KyOa, Mmapauienenuneaa Mo 3aJaHHBIM H3MEpPEeHUsM (C
OTIOPOM HA AJITOPUTM Yy4YEOHBIX JCHCTBUI), MOJH30BATHCA CAMHUIIAMH H3MEPEHUS
00BEMa.

Pemate HecCnoXHBIE 3aJauyd HAa HW3MEPEHUE TE€OMETPUYECKUX BEJIUYUH B
MPAKTUYECKUX CUTyalusiX (Ipu HEOOXOAMMOCTH C BU3yaJIbHOM OMIOPOHA).

6 KJIACC

Yucaa v BIYMCICHUA

OpueHTUpPOBATHCS B MOHATHUAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMHM C Pa3JIMYHBIMU BUJAMHU YHCENl U CIIOCOOAMU UX 3alKCH, MEPEXOIUTh
(ecnu 3TO BO3MOKHO) OT OIHOM (POPMBI 3allMCH YHCIIa K APYTOil.

CpaBHUBaTh M YHOPSAIOYMBATH IIEJIbIE YMCIIA, OOBIKHOBEHHBIE M JIECATUYHBIC
JIpoOu, CpaBHUBATH YKCJIa OJTHOTO U Pa3HBIX 3HAKOB.

BoinonHsTh aprudpMeTndecKkrue 1eHCTBUS C HATypadbHBIMU U IEJIBIMUA YHCIIAMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JPOOSIMHU, MOJTOKUTEIBHBIMU U OTPHUIATEIbHBIMU
YUCIIAMH.

Briuncnars 3Ha4€HUST YUCTOBBIX BBIPAXKEHUMN, BBIMOIHATh IPUKUJIKY U OLICHKY
pe3yJibTaTa BBIYMCIICHUI; BBITIOIHATh MPEOOpa30BaHUSI YUCIOBBIX BBIPAKCHHUM Ha
OCHOBE CBOWCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOIIMM €M YHCIIOM
1 U300pakaTh YUCIIa TOYKAMU HA KOOPJAMHATHON NPSIMOM, HAXOJUTh MOIYJb YHACIA.

COOTHOCUTH TOYKH B NPSMOYTOJBHOM CHUCTEME KOOPAHMHAT C KOOpAMHATaMU
3TOU TOYKH.

OkpyriisiTh 1eNble 4YKClia U JIeCATHYHBbIE ApoOu (Mo oOpasily), HaXOAWTh
MPUOJIMIKEHUS YUCET.

YucsoBbie 1 0yKBEHHbIE BHIPAKCHUSA

OpueHTHPOBATHCS B TIOHATHUSAX U OTIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C 3aMKChIO CTETICHH YMCIIa, HAXOIUTh KBaJIpaT U KyO 4ucia, BEIYUCISATh
3HAYCHUS MMPOCTEHUIITUX YUCIIOBBIX BBIPAXKEHUHN, COIEPIKAIIIUX CTEIICHH.

[Tonb3oBaThCAd MpHU3HAKAMHU JIETUMOCTH (IIPU HEOOXOJMMOCTH C ONOpPOM Ha
NTOPUTM TNPABUJIIA), PACKIIABIBATh HATYpaIbHbIC YUCIIA HA IPOCTHIE MHOXKHUTEIIH.

*[Tonb3oBaTbcst MacITaboM *, COCTABIISATH IPOMOPIUU U OTHOLLIEHUSI.

Hcnonb3oBaTh OyKBBI AJi1 0003HAYEHUST YMCEI MPU 3aMKUCU MaTEMaTUYECKUX
BBIDQXXEHUM, HAXOAUTh 3HAuCHHUS OYKBEHHBIX  BBIPAKCHUH, OCYIIECTBIISISA
HEOOXOMMBIC TOACTAHOBKM W TPeoO0pa3oBaHus (C OTMOPOM Ha alrOPUTM y4eOHBIX
JEUCTBUIN).

Haxoauts Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBBIX 32124

PemaTte MHOTOIIArOBBIE TEKCTOBBIE 3adaud apU(PMETUYECKUM CIIOCOOOM C
ONOpPOM Ha BOIIPOCHBIN IUIAH.
Pematp MpOCTEUIINE 3aJ1a4u, CBSI3aHHBIE c OTHOLLIEHUEM,



MPONOPLHUOHAIBHOCTBIO BEIMYMH, MPOLEHTAMH; PENIaTh TPU OCHOBHBIE 33/1a4d Ha
JpOoOU U MPOLEHTHI.

Pemare 3amaum, copep:kamme 3aBUCHMOCTH, CBS3BIBAIOIIME BEJIWYUHBIL:
CKOPOCTB, BpEMS, paCCTOSHUE, LIEHA, KOJIMYECTBO, CTOUMOCTB; IPOU3BOAUTEIBLHOCTD,
BpeMmsi, 00bE€Ma padOoThI, UCTIONB3YS apU(PMETHUECKUE JCHCTBUSI, OIICHKY, TPUKHUJKY:;
MOJIb30BATHCS CIMHUIIAMU U3MEPEHUS COOTBETCTBYIOIINX BEJIUYHMH.

CocTtaBisaTh OyKBEHHBIE BBIPAXKEHUS IO YCIOBUIO 3a7a4H MTOCJIE COBMECTHOTO
aHaau3a.

W3Bnekats uH(bOpMAaIUIO, TPEACTABICHHYIO B TaOJUIaX, Ha JIMHEHHOM,
CTOJIOYATOM WJIM KPYroBOM JAMarpaMmax, WHTEPHPETUPOBATH MpPEACTaBICHHBIC
JIAHHBIEC; UCIIOJIb30BaTh JAHHBIC MTPU PEIICHUU 33/1a4.

[IpeacraBnsaTh nHGOPMAIUIO C TTOMOIIBIO TAOJHII, JIUHEWHOW U CTOJIOYATON
Jarpamm.

Harasignas reomerpust

[IpuBoauTh mOpuUMEPHl OOBEKTOB OKPYXKAIOLIETO MHUpa, UMEWIHUX Gopmy
M3YUYCHHBIX TE€OMETPUUYECKUX IUUIOCKUX M TPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (PUryp.

N3o0paxkaTh ¢ MOMOUIBIO ITUPKYJIS, TMHEHKH, TPAHCTIOPTUPA HA HEIMHOBAHHOM
Y KJIeTYaTOM Oymare u3y4eHHbIC IIJIOCKUE TeOMETpUIecKrue (GUrypsl U KOH(GUTYpAITUH,
CUMMETPUYHbBIC (PUTYPHI.

NMeTp mnpenctaBieHUE O TEOMETPUYECKUX TOHSTHSIX: PaBEHCTBO GUTYD,
CUMMETpPHUSI, OCb CHMMETPUH, LIEHTP CUMMETPHH.

Haxoauts BETMUYMHBI YTIIOB U3MEPEHUEM C ITIOMOILIBI TPAHCIIOPTHUPA, CTPOUTH
yIJIbl 3aJaHHOW BEJIMYMHBI, I10JIb30BATHCA MPU PELICHUM 33Ja4 TPajyCHOW MeEpou
YIJIOB; PAaclO3HABATh HA YEPTEKAX OCTPBIN, IPSAMON, pa3BEPHYTHIM U TYNION YTJIBL.

Beluncnare MIMHY JOMaHOM, NEPUMETP MHOTOYrOJIbHUKA, MOJIb30BaThCs
€IMHUIIAMHA U3MEPEHHUS JUIMHBI, BBIPAXKATh OJHU €IMHULIBI U3MEPECHUS IJIUHBI Yepe3
IpyTHe.

Haxoauts, ncnoib3ys 4epTEKHBIE UHCTPYMEHTBI, PACCTOSHUSA: MEXIY ABYMSI
TOYKaMH, OT TOYKH J0 NPSIMOU, JIJIMHY IYTH HA KBAJIPATHOU CETKE.

Beruucnars  miomanas  (GUryp, COCTAaBJICHHBIX U3 MPSIMOYTOJILHUKOB,
HCIIOJIb30BaTh pa30MeHNEe Ha MPSIMOYTOJIbHUKH, HAa pPaBHbIE (PUTYPHI, TOCTPAaUBaHUE J0
NPAMOYTOJBHUKA; TIOJb30BAThCA OCHOBHBIMHM €IWHUIIAMH HM3MEPEHUS TUIONIAIH;
BBIPAXKATh OJHU €IUHUIIBI U3MEPEHHUS TUTONIAINA Yepe3 Apyrue (Mpu He0OXOAUMOCTH C
OTIOPO Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pacro3naBaTh Ha MOJAENAX W M300pPKEHUSIX TUPAMHUAY, KOHYC, IMIIMHID,
MCIIOJIH30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakath Ha KJIeTYaTOW Oymare MpsMOYyTOIbHBIN Mapauieenumnes.

Beraucisate 00b€M MpSIMOYTOJIBHOTO Mapajuieenuneaa, Kyoa, mojlb30BaThCs
OCHOBHBIMHU €IMHUIIAMU U3MEPEHUsI 00BhEMA; BbIpaXKaTh OJIHU €AWMHUIIBI U3MEPEHUS
00bEMa uepes Apyrue (C ornopoil Ha CpaBOYHYIO HHPOPMAITHIO).

Pemate HECHOXHBIE 3a7a4l HA HAXOXKJICHHE T€OMETPUYECKUX BEJIUYUH B
NPAKTUYECKUX CUTyaluusix (Ipu HEOOXOAMMOCTH C BU3yaJIbHOM OMOPOHA).



GOEJNEPAJIBHASA PABOYAS ITIPOT'PAMMA YUYEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIACCbI
Hean n3yyeHusi yuedOHOro Kypca

AnreOpa sBIAETCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOHW IITKOJIBI: OHA
o0OecreuynBaeT H3y4Yy€HUE IPYTUX JUCUUILIMH, KaK €CTECTBEHHOHAYYHOTO, TaK U
T'YMAaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO JJI MTPOJI0JKEHN 00pa30BaHUS U
B IOBCEIHEBHOW XW3HHU. Pa3zBuTHe y 0Oy4alomMXCS HAay4YHBIX MPEACTABICHHUN O
IPOUCXOKICHUU
U CYIIHOCTH alreOpanyeckux aOCTpakiuii, crnocobe OTpa’kKeHHUsS MaTeMaTH4eCKOu
HAyKOM SIBIEHUW U MPOIIECCOB B MPHUPOJE U OOIIECTBE, POJIM MATEMAaTUYECKOTO
MOJICIIUPOBAHUS B HAYYHOM TO3HAHUU M B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy9YHOTO MHPOBO33PEHUS W KAYECTB MBINIICHUS, HEOOXOIUMBIX VIS aIalTalud B
COBpEMEHHOM Iu(ppoBOM oO1miecTBe. M3yuenue anreOpbl €CTECTBEHHBIM O0pa3oM
obOecrieunBaeT  pa3BUTHE  yYMEHHA  HAOMOMaTh, CpaBHWBATh,  HAXOJUTh
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTH MBIIIICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JEHCTBHUS W BBIBOJBI, (POPMYIHPOBATH
yTBepkeHua. OcBoeHue Kypca aireOpbl O00ecreyrBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHHUS OOYYalOIIUXCS: OHU UCIOJB3YIOT JACAYKTHUBHBIE M HWHAYKTHUBHBIC
paccykJieHus, o00O0IeHne M KOHKpeTH3aluio, abCTparupoBaHUE U AHAJIOTHIO.
OOyuenue anrebpe mpeAnojiaracT 3HAYUTEIBHBIM OOBEM  CaMOCTOSITEIHHOU
NESTEIPHOCTH  OOYYaloIIMXCsA, TIOATOMY CaMOCTOSITEJIbHOE  peIleHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3alieil eITebHOCTHOTO TPUHIIUIA
o0yueHus.

B cTpykType mporpammbl y4eOHOTO Kypca «Aisredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHMMAIOT COJEp)KaTelIbHO-MeTonnYeckue nuHuM: «Yucia u
BBEIYHMCIICHUSY; «ANTeOpanvecKue BBIPOKCHUS», «YpaBHEHUS W HEPaBEHCTBAY;
«Dynkmuny. Kaknas u3 3Tux copepKaTeIbHO-METOINICCKIX JIMHAA pa3BUBACTCS HA
MPOTSDKCHUH TPEX JIET M3YyYCHHsI Kypca, €CTECTBEHHBIM O0pa3oM IeperieTasch H
B3aUMOJICUCTBYS C APYTMMH €r0 JUHUSAMHU. B X0Je m3ydeHus Kypca o0ydaromumces
MPUXOJUTCS JIOTHYECKH PaCcCy’KIaTh, HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM
S3bIK. B CBSI3M ¢ 9TUM 11€71ecO000pa3HO BKIIIOUYHUTH B IPOTPAMMY HEKOTOPHIE OCHOBBI
JIOTUKH, TTPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/IeNbl MATEMATHIECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYaIOIMIMMHKCS ~ OCHOB  YHHBEPCAIBHOTO
MaTeMaTU4YeCKOro s3bIKa. TakuMm 00pa3oM, MOKHO YTBEPKIATh, UTO COACPKATEILHOM
U CTPYKTYPHOM OCOOCHHOCTBHIO Kypca «AnreOpa» SBISETCS €ro WHTETPUPOBAHHBIN
XapaKTep.

Conepxkanne JnuHUM «YuWcia W BBIYHCICHHUS» CIY)KUT OCHOBOW IS
TaNbHEHUIIIET0 M3yYEHUsS MaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYyYarOIIMXCS
JIOTUYECKOTO MBINIICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS aTOPUTMAaMH, a
TaK)ke TPHOOPETCHHIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX ISl TIOBCETHEBHOMN
KU3HU. PazBUTHE MOHATHS O YMCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAIBHBIMU U
UpPpalMOHATBHBIMU YUCIAMU, (POPMUPOBAHUEM MPEACTABICHUN O JEUCTBUTEIHHOM
qucIie. 3aBepIIeHre OCBOSHUS YHCIIOBOM JIMHUY OTHECEHO K CTapIIeMy 3BEHY 00IIIero
oOpa3oBaHUs.



CopnepxaHue AByX anreOpanyecKux JUHUM — « ANredpandeckue BHIPaKEHU» U
«YpaBHEHUS W HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO Yy OOYyYaIOUINXCS
MaTEMaTHYECKOro amnmapara, HEOOXOAMMOTo Ui pEIIeHUs 3aJad MaTeMAaTUKH,
CMEXKHBIX IPEAMETOB M IMPAKTUKO-OPUEHTUPOBAHHBIX 3a1ad. B OCHOBHOM IIKOJIE
y4eOHBI MaTepuall TPYNIUPYETCS BOKPYT pallMOHANbHBIX BBIpAXKEHUU. AJredpa
JNEMOHCTPUPYET 3HAYEHUE MATEMATUKH KakK sI3bIKa JUIsl IOCTPOCHUS MATEMAaTHUECKUX
MOJEJIEl, ONMCAHUs MPOIECCOB U SIBJIIEHUW peadbHOro mMupa. B 3amaunm oOyueHus
anredpe BXOJAT TakXKe JalibHEHIIEee pa3BUTHE AJITOPUTMHUYECKOTO MBIIUICHHUS,
HEOOXOAUMOI0, B YaCTHOCTH, AJII OCBOCHMs Kypca HMH(OPMATUKHU, U OBJAJCHUE
HaBBbIKaMH JIEAYKTUBHBIX paccykaeHul. [Ipeodpa3zoBanre CUMBOJIbHBIX ()OPM BHOCUT
CBOM crneuM@uueckuid BKJIaJ B PpPa3BUTHE BOOOPAXKEHUsS, CIOCOOHOCTEM K
MaTeMaTHYECKOMY TBOPYECTBY.

Conepxxanue (yHKIMOHAIBHO-TpapUuecKOil JTUHUM HALEICHO Ha MOJyuYeHHUe
IIKOJbHUKAMU 3HaHUN O (QYHKIMSX KaK Ba)KHEUIIEW MaTeMaTHYECKOW MOJACIH IS
ONMMCAHUSI U UCCIENOBAHUS Pa3HO-OOpa3HbIX MPOLIECCOB U SIBICHUN B MPUPOAE U
oOmectBe. M3ydyeHne 3Toro marepuaia CrnocoOCTBYET pPa3BUTHIO y OOyYarOUIMXCA
YMEHHS UCIIOJIb30BaTh PA3JIUYHBIE BBIPA3UTEIIBHBIE CPEICTBA SI3bIKA MATEMATUKH —
CJIOBECHBIEC, CHUMBOJMYECKHE, TIpaduueckue, BHOCHT BKJIaJ B (HOPMHUPOBAHHE
MIPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTUH LIMBUIIN3ALMU U KYJIbTYPBI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax wu3ydaeTcsl YYeOHbI Kypc
«AnreOpa», KOTOPBIH BKIIOYAET CJCAYIONINE OCHOBHBIE pa3eibl COJACPKAHUS:
«Uncna ¥ BBIYUCIEHUS», «ANreOpandeckre BBIPAKEHUS», «YpaBHEHUS U
HEPABCHCTBA», « DYHKITHI.

VYueOHbIN MJIaH HAa M3ydeHHUe anredpbl B 7-9 Kjaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HENEIO0 B TEUCHHE Ka)XJOro rojaa oOyudeHus, BCETO 3a TpU rojaa
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

COJEPXXAHUE YUYHEBEHOI'O KYPCA «AJI'EBPA» (ITO TOJAM OBYYEHUA)
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHbIE W JIECATUYHBIC, MEPEXO0] OT OIHON (OPMBI 3amUCU
npobeit k gpyrod. IloHaTwe palMOHANBHOTO 4YHCJA, 3aluCh, CpPaBHEHHE,
YOOpSAOYMBAaHUE  pallMOHAJIBHBIX  4Hcel.  ApudmMeruueckue  JEHCTBUS ¢
palMOHAJIBHBIMU YHCIaMU. PerieHue 3amad U3 peanbHOM NMPAaKTUKH HA 4YacTd, Ha
TpoOH.

CreneHb C HaTypaJbHBIM TIOKa3aTeJeM: OIpeleieHrue, Mpeodpa3oBaHKe
BBIpQ)KEHUI Ha OCHOBE ONPEIENICHUS], 3alIUCh OOJIBIINX YUCEIL.

[TporeHTsl, 3amKuch MPOIIEHTOB B BUAE APOOU U ApoOH B BUJE MPOLEHTOB. Tpu
OCHOBHBIE 33]1a4¥ Ha MPOLEHTHI, PEIICHHUE 3aa4 U3 PEaIbHON MTPAKTHKHU.

[IpumMeHeHnEe TNPU3HAKOB  ACIMMOCTH, Pa3JIOKEHUE HA  MHOXKHUTEIU
HATypaJIbHBIX YUCET.



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

AnredOpandeckue BbIPAKEHUS

[IepeMeHHBIE, YMCIOBOE 3HAYECHHE BBIPAXKEHUS C INepeMeHHOM. [lomycTumeble
3Ha4YeHUs NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXKIy BEIMYMHAMHU B BHJIE
dbopmynbl. Beruucnenus mo gpopmynam.

[TpeoOpazoBanne OyKBEHHBIX BBIPAKEHHIA, TOXKICCTBEHHO PaBHBIC BHIPAYKEHUS,
IpaBuia MpeoOpa3oBaHUsl CyMM U IPOM3BEACHUM, MpaBUIIa PACKPbITHS CKOOOK U
NPUBEICHNS TOJOOHBIX CIIaraeMbIX.

CBoOliCTBa CTENEHH C HATyPAJIBHBIM IOKA3aTEJIEM.

OpHounensl U MHOrowieHsl. CreneHp MHOrowieHa. CloKeHue, BBIYMTAHUE,
YMHOEHHE MHOTOWICHOB. POpMyJIbl COKPAILEHHOTO YMHOXKEHUS: KBaJAPaT CYMMBI U
KBazpaT pasHocTH. DopMmysa pa3HOCTH KBajpaToB. PasinokeHue MHOTOYWICHOB Ha
MHOKHTEJIH.

YpaBHeHnust

VYpaBHEeHUE, KOpEHb YypaBHEHHUs, IMpaBUiia MpPeoOpa3OBaHMs ypaBHEHMS,
PaBHOCUIIBHOCTh YPaBHEHU.

JluHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHCIO KOpPHEU JIMHEWHOTO
YpPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHHUN MO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPaBHEHUM.

*JIuHeliHOe ypaBHEHHE C JIBYMs IIEPEMEHHBIMU U €ro rpaduk °. CucreMa aByX
JIMHEMHBIX YPAaBHEHUM C JBYMS IIEpEMEHHbIMHU. PellleHue CHUcTeM ypaBHEHUU
croco0oM NoJCTaHOBKH. [IpuMepsl peleHus: TEKCTOBBIX 3a/1ad C MOMOILBIO CUCTEM
YpPaBHECHUM.

DOyHKIUU

Koopannara Touky Ha npsMou. YHCIOBBIE POMEXYTKH. PaccTosHue mexay
IBYMsI TOUKAMU KOOPJAMHATHOMN MPSIMOM.

[IpsimoyronbHas cuctema KoopauHar, ocu Ox u Oy. AGciucca u opJiuHaTa TOYKU
Ha KOOpAMHATHOW 1uiockocTH. [Tpumepsl rpadukoB, 3agaHHbx (opmynamu. YteHue
rpauKOB peaIbHbIX 3aBUCUMOCTEH.

[Tonarue Gpynkumu. ['paduk ¢pynkumu. CpoiictBa pyHKuui. JInuHelinas pyHKuus,
e€¢ rpaduk. I'padux dynkmum y = kx + b. *I'papuyeckoe pelieHue JIMHEWHBIX
YPaBHEHUH U CUCTEM JIMHEUHBIX YPaBHEHUN ™.

8 KUIIACC

Yucaa v BIYMCICHUA

KBagparueiii kopeHb u3 uyucna. *llonstue 00 uppalMOHAIBHOM YHCIIE.
JlecsiTuuabie IPUOTMKEHUST UPPAIMOHANTBHBIX uncen®. CBONCTBA apuPMETHIECKUX
KBaJPAaTHBIX KOPHEW M MX MPUMEHEHHE K MPEeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYHCIICHUSM. * J[eliCTBUTEIbHBIC YnCia ™,

CrereHp ¢ 1ETbIM MMOKa3aTeneM u €€ cBoricTBa. CTaHmapTHAS 3aMKCh YHCTA.

AnredOpanveckue BbIPAKEHUS

2 31ech u nanee * * 0603HAUECHBI TEMBI, H3yYE€HHE KOTOPBIX MPOBOJUTCA B O3HAKOMHTENLHOM Iuiane. [legaror
CaMOCTOSTEINIFHO OTpPENeNIIeT 00bEeM H3y4aeMOro MaTepHraia.



KBaapaTHbIi TpEXWIEH; Pa3I0KEHUE KBAJAPATHOIO TPEXUICHA HA MHOXKHUTEIH.

Anrebpanueckass ApoOb. OCHOBHOE CBOMCTBO anredpandeckoil apoOH.
CrnoxeHue, BBIUUTAHUE, YMHOXEHUE, JEJICHUE  allredOpanvyeckux  JpoOeil.
PannoHanbpHbie BBIpaXXEHUS U UX IPEOOPA3OBAHKE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHenue, GopMmyna KopHeil kBaapaTHoro ypaBHeHus. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOISAIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiimme
IpOOHO-paIOHATIbHBIE YPaBHEHUSL.

*'padrueckas nHTEpHIpETalMsl YPaBHEHUM C IByMsI IEPEMEHHBIMU U CHUCTEM
JUHEMHBIX YpAaBHEHUM C JABYMsI NepeMeHHbIMH*. IlpuMepsl pelieHus CucTem
HEJIMHEMHBIX YPABHEHHU C IByMS IIEPEMEHHBIMM.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucnoBele HEpABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCHMNIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DOyHKUNHA

[Tonstue Ppynkuuu. OOIaCTh ONpEAEICHNU U MHOKECTBO 3HAYEHUI (PYHKIUU.
CnocoObl 3a1anus PyHKIUH.

I'padpux ¢ynkumnu. Ytenue cBoWcTB QyHKuuu 1o €€ rpaduky. Ilpumepsr
rpa@ukoB (QyHKIHMA, OTPa)KAIOIINX PEATbHBIE POLECCHI.

@OyHKIMM, ONUCHIBAIOUIME MPSAMYI0 M OOpaTHYI MPONOPLHOHAIbHBIE

k
3aBHCUMOCTH, uX rpaduku. @ynxmmny = x%,y = x>,y = +/x, y =~ *I'paduueckoe

pelieHre YpaBHEHUM U CUCTEM ypaBHEHUIT .

9 KUIIACC

Yucaa v BIYMCICHUSA

PanmonaneHple 4Kcna, *MppalMOHAbHBIE YHUCIIa, KOHEUHbIE U OECKOHEUHBIE
JecsITUHUHBIE 1poOu. MHOXKECTBO 1eHCTBUTENBHBIX UUCENT; AEMCTBUTEIbHBIC YUCIIA KaK
OecKOHEUHbIE JAeCATUYHbIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JCHCTBUTEIIBHBIX YACET U KOOPAUHATHOU IIPSAMOU.

CpaBHEeHHME  JCHCTBUTENBHBIX 4uCeN, apudMeTUYECKHe JACHCTBUS C
JNEHUCTBUTEIBLHBIMU YHCIaMU *,

Pa3mepbl OOBEKTOB OKPYKAIOIIETO MHUpPA, JIMTEIBHOCTh MPOLECCOB B
OKpY>KaroIleM MUpE.

[Tpubnuxk€HHOE 3HAYEHHE BEJIMYMHBI, TOYHOCTh MpuOIMKeHus. OKpyrieHue
yucen. [Ipuknaka v oleHKa pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. Pelienne ypaBHEHUN, CBOASIIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHUI, CBOISIIIMXCSA K KBaJIpPaTHBIM.
bukBaapatHoe ypaBHeHue. *[Ipumepbl pelieHus ypaBHEHUN TpeThel M 4eTBEPTOI
CTeTeHel pa3ioKeHUeM Ha MHOKUTENH *,

Pemmenne npoOHO-palinOHANBHBIX YpaBHEHUH.

Pelienue TeKCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.



VYpaBHeHHE ¢ ByMsl HEpeMEHHbIMU U ero rpaduk. Pemenue cuctem IByX
JMHEWHBIX YPAaBHEHUM C ABYMs IIEpPEMEHHBIMU. PelieHne cucrem IBYX ypaBHEHUM,
OIHO U3 KOTOPBIX JHMHEHHOE, a Jpyroe — BTOpOl creneHu. [padpuyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

PerieHue TeKCTOBBIX 3314 alNreOpanyecKuM crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JHMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. Pemenue cucrem
JUHEHHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOW. KBagpaTHele HepaBeHCTBa.
I'paduyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMH.

DOyHKIUU

KBanpatuunas ¢yskius, e€ rpagux u cpoiictBa. Ilapabona, koopauHaThl
BEPIIMHBI 1apadoJIbl, OCb CAMMETPUHN apadoJIbL.

I'paduxu GyHKIMA: y = kx, y = kx + b, y = x%
Yy =xy = %I/II/IX CBOWCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U IPOrPecCun

[ToHsiTHE 4YHMCIIOBOM TMOCJIENOBATENBHOCTH. 3aJaHUE TMOCIEI0BATEIbHOCTH
pPEKYppEeHTHOH (opmMyioi U (popmyJIoil n-ro YiieHa.

Apudmernueckas u reomeTpuyeckas mnporpeccuu. dopmyinsl n-ro diieHa
apu(pMETUIECKON U TEOMETPUUECKOMN MPOTPECCUid, CyMMBI MIEPBBIX 71 YJICHOB.

*N3o0pakeHne YJICHOB apu(PMETHUECKOW M TEOMETPUYECKON mMporpeccui
TOYKaMU HAa KOOPAWHATHOW TUJIOCKOCTH. JIMHEWHBIM W SKCIOHEHIMAIBHBIA POCT.
Cno>xHbI€ TTPOLICHTHI *,

IIJIAHWUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJILHON PABOYE ITPOTPAMMGBI KYPCA «AJITEBPA»

OcBoenne yueOHOro Kypca «AnreOpa» Ha ypPOBHE OCHOBHOTIO OOIIEro
oOpa3oBaHUs JOJDKHO OOecCleurMBaTh JOCTHUKEHUE CICAYIOIMIUX IPEAMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB:

7 KIIACC

Yucia ¥ BIYMCICHUSA

BoinonHsTh, coyeTass yCTHbIE W MHUCbMEHHBbIE MNPUEMBI, apumeTHUecKue
NEUCTBUA C PAllMOHAILHBIMU YHCIIAMH.

HaxonuTh 3HaYy€HUs YMCIOBBIX BBIPAKEHUM; MPUMEHATH pPa3zHOOOpa3HbIE
CrocoObl M TMPUEMBI BBIYMCICHHUS] 3HAUYEHUW APOOHBIX BBIPAKEHUN, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexomuth OT omHOM (OpMBI 3amuicu 4YmMcen K Jpyrod (mpeoOpa3oBBIBATH
JECATUIHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYO
B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO JECATHUHYIO IpoOb). CpaBHMBATh U
YHOPSAI0YHBATh PALIMOHATIBHBIE YUCIIA.

OKpyTJsTh YuCa.

BBINONHATS IPUKUAKY M OLEHKY PE3yJbTaTa BBIYMCIICHUM, OLUEHKY 3HAYCHUHN



YU CJIOBBIX BBIPAKEHUIA.

BBITTONHATB AEHCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU ITOKA3aTENSIMU (C ONTOPOI
Ha CIIPaBOYHYIO0 HH(POPMAITHIO).

[IpuMeHsATh NPU3HAKU ACIUMOCTH, PA3JI0KEHNE Ha MHOXKHUTEIHN HATYPAIbHBIX
qucel.

Pemare mnpocredine NpakTUKO-OPHUEHTUPOBAHHBIE 3a/layd, CBS3aHHBIE C
OTHOILIEHUEM  BEJIMYUH,  MPOMNOPLUUOHAIBHOCTBIO  BEJIMYHMH,  IPOLEHTAMH;
MHTEPIPETUPOBATH PE3YJIBTATHI PEHICHUS 337a4 C YYETOM OIPAaHUYEHUN, CBSI3aHHBIX CO
CBOMCTBAMHU pacCMaTPUBAEMBIX 0OBEKTOB.

Asre0OpanyecKue BbIPpaKeHUs

OpueHTHpOBAaTbCSI B TOHATHSX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
anredpandeckoil TEPMUHOJIOTHEN U CUMBOJIUKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPKEHUW TMpPU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BoInonHATh peoOpa3oBaHusl LEJIOT0 BhIPAXKEHUS B MHOTOYJIEH NPHUBEACHUEM
MOJI00HBIX CaraeMbIX, pACKPBITHEM CKOOOK.

BBITIONHAT yMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOT'OWIEH, IPUMEHTh (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOpoit
Ha CMPaBOYHYIO HHGOPMAIIUIO).

OcCyHIeCTBIATh PA3JIOKEHNE MHOTOYIEHOB HA MHOXKHTEIA C IOMOIIBIO
BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXKHUTENS, TPYIIIMPOBKHU ClIaraeMbIX, MPUMEHEHHUSI
(bopMyJ1 COKpaIIEHHOr0 YMHOKEHHSI (C OTOPOM Ha CIIPaBOYHYI0 HHPOPMAIIHIO).

[TpumensTh npeoOpazoBaHusi MHOTOWICHOB IS PEIICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX IMPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEHM C HATYpPaJIbHBIMU ITOKA3aTEISIMHU IS
npeoOpa3oBaHus BeIpAXKEHUH (C OMOPOI Ha CIPaBOYHYIO HH(GOPMAIIHIO).

YpaBHeHMs U HEPABEHCTBA

Pewlare nMHENHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NPUMEHSSA IPaBUIIA
IIEPEX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCUIIBHOMY eMy. [IpoBepsTh, sABiseTcs Jn
YHUCJIO KOPHEM YPABHEHHS.

Nmetp mpencraBieHue O rpadUyecKux METOJax NpH PEIICHUH JIMHEHMHBIX
YPaBHEHUN U UX CUCTEM.

[TonOupaTe mnpuMepbl Map 4YHCEN, SBISIOMUXCA pPEIICHUEM JUHEHHOro
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPIMHATHOMN TUIOCKOCTH TpadvK JTUHEHHOTO YPaBHEHUS C IBYMsI
MePEMEHHBIMU; TIOJIL3YACHh TPadUKOM, TPUBOIUTH PUMEPHI PEIICHUS YPABHECHHUS.

Pemiats cuctembl JBYX JUHEWHBIX YPABHEHHUU C AByMS MEPEMEHHBIMU, B TOM
guce rpadudecku (C Ormopoi Ha aNTrOpPUTM YIEOHBIX IEHCTBHIA).

CocraBisTh (MOCie COBMECTHOTO aHAJIN3a) U PEIIaTh JIMHEHHOE YPAaBHEHUE WIIH
CUCTEMY JIMHEMHBIX YpPAaBHEHHM MO YCJIOBHUIO 3a/ayd, WHTEPHpPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4U MTOJTYyYECHHBIA PE3YJIbTAT.

Koopaunarel u rpagpuxku. @yHkuuu

N300pakath HA KOOPJAUHATHOW MPSIMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHATaM, JIyYd, OTPE3KHA, UHTEPBAJIbI; 3alHMChIBATh YUCIOBBIE MPOMEKYTKH Ha
anredpanvyeckoMm s3bIKe.



OTrMeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPIHMHATAM;
CTPOUTH rpaduku THEHHBIX GyHKIMH. CTpoutsh rpaduk pyHkuun y = kx + b.

OnuceiBaTh C MOMOIIBI0 (YHKIUHA HM3BECTHBIE 3aBHUCHMOCTH  MEXIY
BEJIMYMHAMHU ([0 aNrOpPUTMYy YYEOHBIX JEHCTBUI): CKOPOCTH, BPEMs, PACCTOSIHUE;
1[eHa, KOJIMYE€CTBO, CTOMMOCTh; IPOU3BOJUTEIBLHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apTryMeHTa.

[Tonnmate rpaduueckuii cnocod NpeacTaBiICHUA M aHaIM3a WHGOpPMAIUU;
U3BJIEKAaTh U MHTEPIIPETUPOBATh MH(OPMALIMIO U3 TPApUKOB peabHbIX MPOLECCOB U
3aBUCUMOCTEM.

8 KUVIACC

Yucaa v BIYMCICHUA

Hcnonb30BaTh HayajbHBIE IPEACTABICHUS O MHOMKECTBE JICUCTBUTEIBHBIX
YuCeN I CPaBHEHHS, OKPYTJICHUS U BBIUYMCICHUHN; M300paxkaTh JACHCTBUTEIHHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsATh TOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHU, HCIOJIb3Yysl MPU HEOOXOJUMOCTH KaJbKYJISTOP; BBIMOJIHATH
mpocTelime mnpeoOpa3oBaHus BBIPAKECHHUM, COAEpKAIIUX KBaJpaTHbIE KOPHH,
HCIIOJIB3YsI CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amyucyd OOJBIIMX W MajbIX YHCEN C MOMOUIBIO JAECATUYHBIX
npoOeii u creneHelt yucna 10.

AnredpanvyecKue BbIPpaKEHUSA

[IpumMeHAT, TOHATHE CTENEHW C L[EJIbIM  MOKA3aTeJeM, BBIOJIHATh
npeoOpa3oBaHUs BBIPAKEHUM, COJEPXKAIIMX CTEINEHW C LEeIbIM IoKazareineM (C
MCIIOJIb30BAHUEM CITPAaBOYHON WH(MOPMAITUH).

BBITIONHATE HECTIOXKHBIE TOXKIECTBEHHBIE NPEOOpa30BaHUs PaAIMOHATBHBIX
BBIPOKEHU HAa OCHOBE MpaBWJI JIEWCTBUM HAJ] MHOTOUYJICHAMHU M anreOpandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpumensTh nmpeodpa3oBaHus BHIPAKEHUM JI PEUICHUs] Pa3IMYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MIPEJIMETOB, U3 PEATTLHOU MPAKTHKH.

YpaBHeHMs U HEPABEHCTBA

PemaTte nuHelHble, KBaJpaTHbIE ypaBHEHMs (C MCIOIb30BAHUEM CHPABOYHOM
nHpopMaIuu) W pallMOHAJbHBIC YPAaBHEHMS, CBOJAIIUECS K HUM, CHUCTEMBI JBYX
YPaBHEHH C ABYMS IEPEMEHHBIMU.

IIpoBOaMTE MpOCTENIINE UCCIEAOBAHUS YPABHEHUIN U CUCTEM YPABHEHUM, B TOM
qyucjae ¢ NMpUMEHEHHWeM Tpaduyeckux MpeacTaBieHui (ycTaHaBIUBaTh, UMEET JIU
YpaBHEHHME WM CHUCTEMA YPAaBHEHUM pEUIEHUS, €CIIM MUMEET, TO CKOJbKO, U Ip.) C
OTIOPO Ha aNTOPUTM YUEOHBIX JCHUCTBUM.

[lepexoauTs OT cioBecHON (OPMYIUPOBKH 3amadu K e€ anreOpandeckoit
MOJIEJIM C TOMONIBIO COCTaBJICHUS YPAaBHECHHUS WJIA CHCTEMbl YPAaBHEHHU,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4U MMOJYYEHHBIN PE3yIbTaT.

[IpuMeEHATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLCHKHU; PEIIAThH
JTUHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpaduueCcKyIo



WJUTIOCTPAIMIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
DOyHKUIMHA
OnepupoBath Ha 0a30BOM ypOBHE (YHKIIMOHAIBHBIC TOHATHS M SI3BIK
(TEpMUHBI, CUMBOJMYECKHE OOO3HAYEHUS); OMPENEATh 3HAUYCHHE (PYHKIMU TIO
3HAYCHUIO apTYMEHTa; ONPEACIIATh CBOMCTBA (PYHKITUH 10 €€ TpaduKy.
Ctpouts rpaduKy dIEMEHTAPHBIX QYHKIUHA BUIA , Y = X%, =X,y =+/x ,y =

k . . .
—; OTHCBIBATE CBOHCTBA YHCIOBOM ¢bynkuuu no e€ rpaduky (Mpu HEOOXOAUMOCTH C

HaIPaBJISIOEH TOMOIIBIO).

9 KUIIACC

Yuciia ¥ BbIYMCICHUSA

CpaBHUBAaTh U YIIOPSIIOYMBATH PAIIMOHAJIBHBIE U HPPALIMOHAIIBHBIE YHCIIA.

BoinonHaTh apudMeTnueckue IeUCTBHS ¢ PAlMOHATBHBIMU YKCIaMU, cOYeTast
YCTHBIE W THUCHbMEHHBIE MPUEMBI, BBIIOJIHATh BBIYMCICHHS C UPPaLUOHAIbHBIMU
YU CIIAMU.

HaxonuTe 3Ha4eHUs CTENEHEH € LIEJIBIMU NTOKa3aTeNIMU U KOPHEN; BBIYUCIISTh
3HAYEHHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrisTh JACUCTBUTENBHBIE YHCIA, BBINOIHATH MNPUKUAKY pe3yibTaTa
BBIYMCIICHU, OLICHKY YHCIIOBBIX BBIPAKCHH.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHEHBIE U KBAaJpaTHBIE YPaBHEHUS, YPABHEHHMSI, CBOASILNECS K HUM,
MpoCTeNIINe JPOOHO-PalMOHAIbHBIE YPABHEHMS.

Pemare mpocTtedmme CHCTEMBI JBYX JMHEHWHBIX YPaBHEHHU C JIBYMs
MEPEMEHHBIMHU U CUCTEMBI IByX YPaBHEHHI, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBIISETCA
JUHENHBIM (110 BU3YaJIbHOH OIope).

Pemate mnpocTedme TEKCTOBBIE 3a/ayd  alreOpanyeckum CrocodooM ¢
MOMOILIBIO COCTAaBJIEHUS YpPaBHEHUS WJIM CUCTEMbl JBYX YpPaBHEHHMH C JByMs
IIEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIEAOBAHUS YPABHEHUIN U CUCTEM YPABHEHUM, B TOM
quclie ¢ NPUMEHEHHEM TIpauyecKuX MpeAcTaBieHUI (yCTaHABIMBATb, UMEET JIU
YPaBHEHUE WIM CUCTEMA YPABHEHUI PELICHHUS, €CJIU UMEET, TO CKOJIBKO, H TIp.).

Pemarp nuHEWHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaTb
pELIEHUE HEPaBEHCTB HA YHUCJIOBOW NPSMOW, 3alMCHIBATh PELIEHUE C IMOMOIIBIO
CHUMBOJIOB.

PemaTte cucTeMbl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO; U300paXaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
MIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DyHKIUU

Pacno3HaBaTh (yHKUMHM H3yuyeHHBIX BHJOB. lloka3piBaTh CXEMAaTHYECKU

pacmnojoXeHne Ha KOOPAMHATHOM Mm1ockocTu rpadukoB GyHKIUHN BUAa: y = kx, y = kx

k .
+b,,y=ax* + bx tc,y =X,y =x, y = ~ B 3aBUCHMOCTH OT 3HAaYeHHUH

K03 (UIIMEHTOB; OMUCHIBATH CBONCTBA (PYHKIIHIA.



CtpouTh M HM300paXkaTh CXEMaTHYECKH TpauKy KBaJIpaTUYHBIX (DYHKITHH,
OTHCHIBATH CBOMCTBA KBAJIPATHYHBIX (PYHKITUH IO UX Tpadukam.

Pacrio3naBaTh KBagpatudHyo (QYHKIUIO 10 (OpMyJe, MPUBOAUTH MPUMEPHI
KBaJAPAaTUYHBIX (DYHKIMA U3 peaTbHOM KU3HU, QU3HKH, TCOMETPHH.

YucsioBble MOCTEA0BATEILHOCTH H POTPECCHHA

Pacrio3naBaTh apu(MEeTHUECKYIO0 I TEOMETPUIECKYIO TTPOTPECCUH TIPU PA3HBIX
crioco0ax 3ajgaHusl.

BEITTONHATE ~ BBIYUCIICHUS C  HCIOJIB30BaHUEM (GOpMyJd 7-TO  4JICHA
apu(PMETHICCKON M TEOMETPUUYCCKON IMPOTPEecCHii, CyMMBI IEPBBIX 7 UICHOB (C
OTIOPOM Ha CIPABOYHYIO HH(POPMAIIHIO).

Pemats 3a1aun, CBSI3aHHBIC C YUCIOBBIMHU TMOCIICAOBATCIIBHOCTSIMH, B TOM YHCIIE
3aJlayd U3 PEaAThbHOM JKM3HHU (C HCIOJB30BAaHUEM KaJbKYJATOpa, LH(PPOBBIX
TEXHOJIOTHH).

OEJNEPAJIBHASA PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«'EOMETPUSA». 7-9 KJIIACCBHI
Hesan u3yuyeHus y4eOHOro Kypca

O6mue nenn uzydenus yueoHoro kypca «I'eomerpus» npeactaniers B [IOOIT
OOO. Onu 3akIrOyarOTCs, MPEXKAE BCEr0 B TOM, YTO HAa YPOKaX T€OMETPUH
oOy4Jaronuiicss y4uTcs TPOBOAUTH JOKa3aTelIbHbIE PACCYXKACHHUS, CTPOUTH
JIOTUYECKUE YMO3AKITIOYEHUS, JOKa3bIBaThb WCTHUHHBIC YTBEPKIACHUS U CTPOUTH
KOHTPIPHUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKIACHUSI «OT MPOTUBHOTO», OTINYATH
CBOMCTBAa OT MPHU3HAKOB, (PopMylIHupoBaTh OOpaTHBIE yTBepKIeHus. B oOydeHun
YMEHUIO pacCyXJaTb COCTOMT BaXHOE BOCIHUTATEIIBHOEC 3HAYCHHE W3yYCHUS
TCOMETPHUH, IPHUCYIIEE UMEHHO OTEYECTBEHHON MaTEMaTHUIECKOH IITKOJIC.

BTopoili 1enp0 M3ydyeHUs TEOMETPUU SIBIAETCA WCIOJIB30BAHHE €€ Kak
WHCTPYMEHTA TIPU PEINIEHWH KaK MaTeMaTHYEeCKHUX, TaK M TMPaKTHUYECKHX 3aj1ad,
BCTPEYAIONTUXCS B peaTbHOM KU3HU. DTOMY COOTBETCTBYET BTOPAs, BEIYUCIUTEIIbHAS
JUHUS B WM3YYCHHH TEOMETPHHM B MIKoie. J[Is 3TOro ydurtenmto peKOMEHIyeTCs
noadupaTh 3aJa4ydl MPAKTHUUECKOTO XapakTepa JJIs pacCMaTpUBAEMbIX TEM, YUUTb
00y4Jaronmxcsi CTPOUTh MAaTEMATUYECKUE MOJIEIH PEabHBIX KU3HCHHBIX CUTYAIIHH,
MPOBOJIUTh BBIYKMCICHUS U OICHUBATH aJCKBATHOCTh MOJIYYEHHOTO pe3yibTaTa.
KpaiiHe BaxkHO mNOMYEPKUBATH CBSI3M TEOMETPUU C JIPYTUMU TIPEAMETaMH,
MOTHUBHPOBATh HCIOJIb30BaTh OMPEICICHUS TEOMETPUYECKUX (GUTYP U TIOHITHHM,
JIEMOHCTPUPOBATH MPUMEHEHUE TIOJTyYCHHBIX YMEHUH B (DU3UKE U TEXHUKE. DTHU CBSI3H
HauOoJee sIpKo BUAHBI B TeMax «BekTopb», « TpuroHoMeTpruieckue COOTHOIICHUS,
«Metoa koopauHat» u «Teopema ITudaropay.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CormacHo yueOHOMY TUIaHy B 7-9 Kiaccax wu3ydaercss Y4eOHbBIH Kypc
«"eomeTpus», KOTOPBIA BKIIIOYAET CIICAYIOIIME OCHOBHBIC Pa3JeNbl COJCPIKAHUS:
«I"eomeTpuueckne GUTYpHI U UX CBOMCTBaY, «I3MepeHre TeOMETPUICCKUX BETMUUHY,
a Takke «JlekapToBBI -KOOPAMHATHI Ha IUIOCKOCTH», «BeKkTophl», «JllBMKeHUs



iockocTi» U «IIpeodpazoBanus OI00MS .

Y4eOHbIN MIaH MpeaycMaTpPUBACT M3yUEeHUE TeOMETPUH Ha 0a30BOM YpPOBHE,
MCXO/JIS U3 HEe MeHee 68 yueOHBIX 4acoB B y4eOHOM TO/y, BCETO 3a TPH Toja 00ydeHUs
— ue MeHee 204 Jacos.

COJEP)XAHUE YUEBHOI'O KYPCA «EOMETPUSI» (IO TOJAM
OBYUEHUS)

7 KIIACC

HavanpHble nmoHATHA reomerpun. Touka, npsmasi, OTPE30K, Jyd. Yoy Buabl
yriioB. BeprukaneHple U cMexHbIe yrabl. buccekrpuca yrma.  Jlomanas,
MHOT'OYTOJIbHUK. [lapayieIbHOCTh U MEPIIEHIUKYISIPHOCTD IPSIMBIX.

*CummeTpuunbie  Gurypbl. OCHOBHBIE CBOMCTBAa OCEBOM CHUMMETpHHU *,
[IprMepbl CHMMETPHH B OKPYKAIOILIEM MUPE.

*OCHOBHBIE TOCTPOEHUS C IOMOILBIO LIUPKYJIS U TUHEUKH *.

Tpeyroasuuk. BeicoTa, Mmeauana, OuccekTpurca, ux cBoicTBa. PaBHOOEIpeHHBII
Y PaBHOCTOPOHHUI TPEYTOJIbHUKU. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa U NMPU3HAKU PaBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEyTOJIbHUKOB.

CBolicTBa ¥ NPU3HAKU NapaJIeNbHBIX MpsAMbIX. CymMMa yrioB TPEYroJIbHHKA.
Brennue yribl TpeyrosbHUKA.

[IpssMOoyrosibHBIA ~ TpeyronbHUK. (CBOMCTBO MeAMAaHbl  MPSAMOYTOJIBHOTO
TPEyTOJIbHUKA, POBEAEHHON K runoreHyse. [Ipu3Haku paBeHCTBA MPSAMOYTOJBHBIX
TPEyTOJBbHUKOB. [IpAMOYTOJIbHBINA TPEYTOJBHUK C YTIIOM B 30°.

HepaBeHcTBa B reomeTpuu: *HEpaBEHCTBO TPEYrOJIbHHKA™®, HEPaBEHCTBO O
JUIMHE JIOMaHOH, Teopema O OoJblIeM yrjie U OOJbUIEH CTOPOHE TpPEyroJibHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

*TeomeTpuueckoe wmecto Touek.® buccekrpuca yrima u - cepeaUHHBIN
IIEPIICHIUKYJISP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpy>KHOCTB ¥ KpYyT, XOp/1a U TUaMeTp, UX CBOKCTBA. B3auMHO€E pacnoioxkeHue
OKpPYKHOCTM M mpsmol. KacarenpHas M ceKymas K OKPYXHOCTH. OKpy»XKHOCTb,
BIIMCaHHAas B yroJy. BrincanHas u onmcaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIIACC

YerbipéxyronpHuku. [lapautenorpaMM, €ro mpu3Haku M CBOMCTBA. YacTHbIE
Clly4au TMapajuieiorpaMMoB (MIPSMOYTOJIBHUK, POMO, KBajpaT), WX MPHU3HAKH U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemusi, €€ CBOWCTBA ©  MPHU3HAKHU.
[IpssmoyrosibHas Tpanenus.

*MeTon yaBoeHus Meauansl. LleHTpanbHas CHMMETpUs.

Teopema @arneca 1 TeopemMa 0 MPONOPIUOHAIBHBIX OTpe3kax. CpeaHue TMHUN
TpEyTroJibHUKA U Tpaneuuu. LleHTp macc TpeyroibHuKa.

[Tonobue TpeyronbHUKOB, Kod(hduiment mnomodus. [Ipusnaku mog00uUs

3 3neck u manee * * 0603HAUECHBI TEMBI, H3yYE€HHE KOTOPBIX MPOBOJUTCA B O3HAKOMHTENLHOM Iuiane. [legaror
CaMOCTOSTEINIFHO OTpPENeNIIeT 00bEeM H3y4aeMOro MaTepHraia.



TpeyrojabHUKOB*. [IpuMeHeHrne no1o0us Mpy peIIeHnH IPaKTUUECKUX 3aa4.

CpoiicTBa miomazeil reoMmerpuueckux @uryp. Dopmysisl A TUIOMIATU
TpeyrojbHUKa, MapamienorpaMMa, pom6a u Tpaneuud. OTHOUICHHE IIOMIAAeH
noI00HBIX (uryp.

Brrancnenue miomaneii TpeyroabHUKOB U MHOTOYTOJIHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsr Iludaropa mnpu perenun
INPAaKTUYECKUX 3aa4.

CuHyc, KOCHHYC, TaHI€HC OCTpPOr0O yria HpSIMOYTOJIBHOTO TpPEyroJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXAECTBO. TpUroHOMETpUUEcKUe (PyHKIUU YIIIOB
B 30°, 45° u 60°.

BrivcanHble ¥ eHTpaibHbBIE YIJIbL, YTOJI MEXIY KacaTeIbHOU U XOpJIOH. YTIIbl
MEXIy XOpAaMH U CEKyUIMMH. BrucaHHbIE M ONMCAHHBIE YETHIPEXYTOJBHUKH.
B3aumHoe pacnonoxxeHue AByX OKpyxHocTed. Kacanue oxpyxkHocteil. OOmiue
KacaTeJIbHbIC K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tauresc yrioB ot 0° 7o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. POPMYIIbI TPUBEACHUS.

Pemenue TpeyroapHUKOB. TeopeMa KOCHHYCOB M TeOpemMa CHHYCOB. Perienue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

*Ipeo6pazoBanue noaodus. [logo6ue COOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 Ipou3BEAECHUN OTPE3KOB XOP/, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
CEKyUIUX, TEOpEMa O KBaJipaTe KacaTeIbHOM *.

Bekrop, gnmmMHa  (MOIyNib)  BEKTOpa,  COHAIPABJIIEHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIpPABJIICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIllEpallMd HaJ BeKTopamu. Pa3jiokeHue BekTopa 1O JIBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopanHatel BekTopa. CKalsipHOE IPOU3BEIECHUE
BEKTOPOB, IPUMEHEHME JIJI1 HAXOXKIAECHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPJMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPSAMOM * U OKPY>KHOCTH
B KOOpJMHATaX, MEPECEUYEHUE OKPYKHOCTEW M MPSAMBIX. METOJ KOOpPAHMHAT U €ro
MIPUMEHEHUE.

IIpaBunbHbBIE MHOTOYTOJIBHUKU. JIJIMHA OKPYKHOCTU. ['pagycHas u paauaHHas
Mepa yIJia, BBIYUCIIEHUE JUIMH YT OKpY>KHOCcTel. [nomans kpyra, cekropa, CErMeHTa.

*/IBU>KE€HUS TIJIOCKOCTHM W BHYTPEHHHE CHUMMETpUU (GUryp (dJIeMeHTapHbIe
npencrasienus). [lapamnensublii nepenoc. [ToBopot ™.

IJIAHWUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «I'EOMETPHSI» (ITO
I'OAM OBYYEHUA)

OcBoenue ydeOHOro kKypca «l'eomeTpus»» Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHUsl JIOJDKHO OOecreurBaTh JOCTHXKEHHUE CIEAYIOMIMX MPEeIMETHBIX
00pa3oBaTeNbHbIX PE3YJIHTATOB:



7 KIIACC

Pacno3HaBaTh N3y4eHHbIE T€OMETPUUECKHE (PUTYPBI, ONIPEIEIATh UX B3aUMHOE
pacnojoXeHue, HU300pakaTh T€OMETPUUYECKUE (UTYpPBI; BBINOJIHATH UYEPTEKU IO
YCIIOBHIO 3a1auyM. M3MepsATh JMHEHHBbIE W YIJIOBBIE BeJMYMHBL. Pemars 3agaun Ha
BBIYHCIICHHUE JIIMH OTPE3KOB U BEJINYUH YTJIOB.

Jlenate rpy0y1o OIICHKY JTMHEWHBIX U YTIIOBBIX BETUYMH PEIMETOB B peajbHOU
KU3HU, Pa3MepoOB MPHUPOJHBIX OO0BEKTOB. Pasnmuyarh pa3mepbl 3TUX OOBEKTOB IO
MOPSIIKY BEJIMYUHBI.

CTpouTb YEPTEKU K TEOMETPUUECKUM 33]1a4aM (C UCIOJIb30BAHUEM CMBICIOBOM
OMOPBI: HABOJALIME BOIPOCHI H/WIIH aIrOpUTMa YYEOHBIX IEUCTBUI).

[lonb3oBaTbCs MpPU3HAKAMU PABEHCTBA TPEYTOJBbHUKOB, HCIOJb30BaTh
IPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 3a/au.

[IpoBOIUTE NOKA3aTENBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCAd NpPHU3HAKAMHM PABEHCTBA IPSMOYTOJBHBIX TPEYTOJIBHHUKOB,
CBOMCTBOM MEUaHbl, IPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIBHUKA, B
pELIEHNU FeOMETPUUECKUX 3a/1au (C MCIOJIb30BAaHUEM 3pUTENbHOM HATJIAHOCTH U/WIIH
BepOANIbHON OMOPHI).

Onpenenste NapauielbHOCTh MPSMBIX C TOMOILBIO YIJIOB, KOTOPBIE 00pa3yeT ¢
HUMU cekymas. Onpeaenarb NapauielbHOCTh NPSIMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSHHUM OT TOYEK OJHOM NPSMOM 0 TOYEK APYTOU MPSAMOM.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOJAUTH YHCIOBbIE U OYKBEHHbBIC 3HAUEHHSI YTIJIOB
B TF€OMETPUYECKUX 3aJayax C HMCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yTIJIOB, OOpa30BaHHBIX MpU TEPECEUCHUH JBYX
NapaJuyIebHbIX MPAMBIX CEKyIlled. Pelarte nNpakTHYecKue 3aaud Ha HaXOXICHHE
YIJIOB.

MMeTb npeAcTaBiIeHUE O OHATUE TEOMETPUUYECKOTO MECTA TOYEK.

@opMyIMpPOBaTh ONPEIEICHUS OKPYKHOCTH M Kpyra, XOpAbl W Juamerpa
OKPY’KHOCTH, II0JIb30BaThCA UX CBOMCTBAMU. YMETh IPUMEHATH 3T CBOMCTBA IPHU
pEeLIeHUH 3a1a4.

OpueHTHPOBATHCS B MOHATHUSIX: ONMKMCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCTbD,
LEHTP ONMHUCAHHOM OKpY>KHOCTH. OmneprpoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YIIIOB TPEYTroJbHUKA MEPECEKAOTCs B OJIHOM TOYKE, U O TOM, YTO
CepeIMHHbIE MEPHEHANKYJIAPbl K CTOPOHAM TPEYTOJbHUKA MEPECEKAIOTCS B OJHOU
TOYKE.

OpueHTHpOBaTbCS B TMOHATHSAX U ONEpPUPOBATh Ha 0a30BOM ypOBHE:
KacaTellbHas K OKPYXKHOCTH, TE€OpeMa O NEpPHEHAMKYJISIPHOCTH KacaTeIbHOU H
paauyca, IpOBEAEHHOIO K TOUKE KACAHMS.

MMeTp mpencraBleHHE O MPOCTEUIINX TEOMETPUYECKHX HEPABEHCTBAX, HX
MIPAKTUYECKOM CMBICIIE.

[IpoBOIUTHE OCHOBHBIE T€OMETPUUYECKUE MOCTPOEHUS C MOMOIIBIO LIMPKYJS U
JIMHEUKHU.



8 KUIIACC

Pacrio3HaBaTh OCHOBHBIE BHUABI  YETHIPEXYTOJBHUKOB, HX  DJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU MPH PEIICHUH T€OMETPHUUECKHX 3a/1ad.

OpueHTUPOBATbCS B TMOHSITHH — TOYKHU IEPECEYCHUs MEIUaH TPEyroJibHUKa
(1IeHTpa Macc) B pelieHruy 3a1a4.

BnaneTts nmoHsiTueM cpeHel JIMHUK TPEYroJbHUKA U TPAMELH, MPUMEHSITh UX
CBOMCTBA NP PEIICHUH MPOCTEHIIINX T€OMETPUUECKHX 3a1a4. VIMeTh npeacTaBieHue
o teopeme daneca u TeopeMe 0 MPONOPIUOHATBHBIX OTpPE3KaX, MPUMEHATh UX AJIs
pEIIeHUs] MPAKTUYECKUX 3a]1a4 (C OTIOPO Ha 3pUTENIbHYIO HATJISITHOCTH ).

[IpyuMeHsTh NpU3HAKM TMOAOOUS TPEYTOJIbHUKOB B PEIICHUH HECIOXKHBIX
reOMETPUUYECKUX 33/1a4.

[Tonb3oBaTbcss Teopemoil Iludaropa st pelieHHs TEOMETPUYECKUX U
MPAKTUYECKHUX 3a]1ad.

Bnagerp moHSATHSAMH CHHYCa, KOCHMHyca M TaHT€HCa OCTpOro yria
OPSIMOYTOJIBHOTO TpeyrojdbHUKa. [10b30BaThCs 3TUMHU TOHATHSIMH IS PEIICHUS
MPaKTUYECKHX 3a71a4 (TP HEOOXOUMOCTH C OMOPOH Ha aJIrOPUTM IPABHIIA).

Boruucnate  (paznuyHbiIMH - criocoO0amMu) (C OMOpOM Ha  CIPABOYHYIO
uH(pOpMaLlMIO) IUIOU[aJAb TPEYroJbHUKA M IUIOMAAM MHOTOYTOJbHBIX (QUIYp
(moaB3ysch, rae He0OX0AUMO, KANbKYIITOpOM). [IpUMEHATh MOTyYeHHbIE YMEHUS B
MPAKTUYECKUX 3ajjauax.

Bnagerp NOHATHSAMHM BIMCAHHOTO M LIEHTPAJIBHOTO YIJIa, HCIOJb30BaTh
TEOPEMBI O BIHMCAHHBIX YIJIaX, yriaxX MEXIy XOpAaMU (CEKYLIUMH) U YIJIe MEXIY
KacaTeJIbHOM M XOPJAOM NPU PEIICHUH NPOCTEUIINX TEOMETPUYECKUX 3a1a4.

Bnagerp MOHSATHEM OMHMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHITh CBOWCTBA
OMMHICAaHHOTO YETHIPEXYTOIBHHUKA MPU PEIICHUH MPOCTEHIIIHNX 3a/ad.

[IpuMeHsTh TOMyYeHHBIE 3HAHWSA HA MPAKTUKE — CTPOUTH MaTEeMaTHUECKHE
MOJIETH JUTSl 33a]]a4 PEeaTbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIIUE BHIYMCICHUS C
NPUMEHEHHEM TMOoJ00Ms ¢ TPUTOHOMETpHH  (MOJIB3YACh, THEe HE00XO0auMO,
KaJIbKYJISITOPOM).

9 KUIIACC

3HaATh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPHIX YIJIOB, HAXOJAUTH C UX MOMOIIBIO
pa3JIMYHbIC JIEMEHThI MPSMOYTOJIBHOTO TPEYTObHUKA («PEIICHUE MPSIMOYTOJbHBIX
TPEyTrOJbHUKOB»). HaxoauTe (C MOMOIIBIO KalbKYyJSITOpA) IJIWHBI W YTl IS
HETaOJIMYHBIX 3HAYCHUH.

[Tonp3oBaThess opMyiamMu MPUBEICHUS M OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXIECTBOM JJIl HAXOXKJEHHSI COOTHOIIEHUNH MEXKIYy TPUTOHOMETPUYECKHUMU
BEJIMYMHAMU (C OMOPOM Ha CIPABOYHYIO HH(HOPMAIIHIO).

Hcnonb30BaTh TEOpEMbl CUHYCOB M KOCHHYCOB JUISl HAXOXKIEHUS PA3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY ), MIPUMEHSITh UX MPU PEIICHUN
IPOCTENUIINX TE€OMETPUUECKHX 3a]1ay.

Bnanets nouatusimu npeoOpazoBaHusi MoA0OUs, COOTBETCTBEHHBIX 3JI€MEHTOB
noo6HbIX Guryp. [loas3oBaTbes cBOMCTBaMU MO100USI MPOU3BOIBHBIX QUTYP, YMETh



BBIUMCIIATH JJIMHBI U HAXOAWUThH YIJIbl Y MOJOOHBIX (uryp (IO anropurMmy y4eOHBIX
neictBuii). IlpumeHsTh cBoicTBa MNOAOOHMS B MPAKTHYECKUX 3aJadax. YMeETh
MPUBOIUTH MPUMEPHI MOJOOHBIX (DUTYP B OKPY>KAIOIIEM MHpE.

[Tonb3oBaThCs TeOpeMaMHu (IO BU3yalbHOW OMNOPE) O MPOU3BEACHUN OTPE3KOB
XOpI, O MPOU3BEICHUH OTPE3KOB CEKYIIMX, O KBaAPATE KACATEIbHOU.

[Tonb30BaTbCs BEKTOpaMH, MOHMMATh UX TEOMETPUUYECKUN M (U3NYECKUN
CMBICJI, IPUMEHSTh UX B PEUICHUU F'€OMETPUUECKUX U Pu3nyeckux 3a1ad. [I[pumensats
CKJIIPHOE IPOU3BEICHNE BEKTOPOB ISl HAXOKICHUS JUIMH U YIJIOB.

[Tonb30BaTHCA METOAOM KOOPJAMHAT HA INIOCKOCTH, IPUMEHSTH €r0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Biagets NMOHATUSMH NPAaBWIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI TyTH OKPYKHOCTH Y paJMaHHOM MEPHI yIJIa, YMETh BBIYUCIITH IUIOLIA/b Kpyra
U €ro yacteu (C omnopoil Ha CIpaBOYHYIO0 HMH(popMaIuio). [IpuMeHsaTs nosyueHHbIe
YMEHUS B MPAKTHYECKUX 3a/1a4ax.

Haxonute ocu (WM UEHTPbI) CHUMMETpHHM (UTYp, TPHUMEHSTh JBHIKECHHUS
IJIOCKOCTH B MPOCTEUIINX CITyqasiX.

[IpuMeHsATh TOJIyYeHHbIE 3HAHMS HAa MPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOJEIN JJIA 33a]1a4y peaibHOU *KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHHUS C
MPUMEHEHUEM T0J00MS W TPUTOHOMETPUYECKMX (PYHKIUU (MOJB3ysACh, TJIE
HEO00XO0JIMMO, KATBKYJISITOPOM).

OEJNEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KIIACCbI

Hesu ndyyeHust yueOHOro Kypca

B coBpeMenHOM 1IM()pOBOM MHUpE BEPOSTHOCTH U CTATUCTHKA MPUOOPETAIOT BCE
OO0JIBIIYI0 3HAUMMOCTD, KaK C TOYKH 3PEHUS MPAKTHUYECKUX MPHIOKEHUN, TaK U MX
ponu B oOpa3oBaHuu. Kaxaplii yeloBeK MOCTOSSHHO IPUHUMAET PEIICHHUS Ha OCHOBE
MUMEIOIIUXCSA Y HETO JTAHHBIX. A i1 000CHOBAaHHOTO NMPHUHATHUS PEHICHUS B yCIOBUSIX
HEJ0CTaTKa WM U30bITKAa WHGOpPMAIMM HEOOXOJUMO B TOM YHCIE XOPOIIO
c(OpMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUYECKOE MbIlUIeHne. IMEeHHO mo3ToMy
OCTPO BCTala HEOOXOAUMOCTh CGHOPMHPOBATH y OOYYAIOMIMXCA, B TOM YHCIIC
oOyuatomuxcst ¢ 3I1P, ¢yHKUIMOHATBHYIO TPAaMOTHOCTh, BKJIIOYAIOIIYIO B ce0s B
KayecTBE HEOTHEMJIEMOM COCTaBIISIONIEH yMEHHME BOCIPHUHUMATh M KPUTHUYECKU
aHAJIM3UPOBATh MH(POPMAIMIO, TPEJCTABICHHYIO0 B Pa3jiMYHbIX (opMax, MOHUMATh
BEPOATHOCTHBI XapakTep MHOTUX peajbHBIX MPOLECCOB M  3aBUCHUMOCTEM,
MPOU3BOJUTH TMPOCTEUIIINE BEPOSITHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMU
IpUHIUIIAMU cOOpa, aHalIM3a U MPEACTABICHUS JaHHBIX U3 Pa3NUYHbIX chep KU3HU
00111ecTBa U TOCYJapCTBA MPUOOIITAET 00yUaIOIIMXCs K 00IIECTBEHHBIM UHTEPECaM.

B crpyktype mporpamMmbl y4eOHOTO Kypca «BeposTHOCTh W CTaTHCTHUKA
OCHOBHOW IIIKOJIBI BBIZCNICHBI CIEAYIONINE COJEP)KAaTeIbHO-METOINICCKUE JTHHUM:
«IIpencraBnenue qaHHBIX U ONKMCATEIbHAS CTATUCTHKAY; « BeposSATHOCTEY; « 1eMeHThI
KOMOMHATOPUKNY»; «BBeneHune B Teopuio rpadony.

Conepxxanne nuaun «I[IpencrapneHne JaHHBIX W OMUCATENbHAsA CTAaTHCTUKA



CILy’KUT OCHOBOM 15l pOpMUPOBaHUSI HABBIKOB pabOThl ¢ UHPOpMAIIMEN: OT UTEHUS U
WHTEpIpeTannn WHPOPMAIMU, TPEACTABICHHOW B Ta0iWIlaX, Ha auarpaMmax Hu
rpadukax m0 cOopa, MPEACTAaBICHUS U aHalW3a JAHHBIX C HCIIOJIb30BAaHUEM
CTaTUCTUYECKUX XApaKTEPUCTUK CpPEIHMX U pacceuBaHus. Pabotas ¢ AaHHBIMU,
oOyuatomuecs: ¢ 3I1P ydarcsi cyuThIBaTh 1 UHTEPIPETUPOBATH JIAHHBIC, BBIJIBUTATh,
apryMEHTHPOBaTh M KPUTUKOBATH MPOCTEUIINE THUIIOTE3bl, Pa3MBIIUIATh HaJl
(dakTOpamMu, BBI3BIBAIONIMMUA HW3MEHYHMBOCTh, W OIICHWBaTh WX BIUSHHUC Ha
paccMaTpUBaEMbI€ BEJIMYMHBI U ITPOIIECCHI.

NHTYUTUBHOE MPENCTABICHUE O CIIyYalHOM W3MEHYMBOCTH, HCCIEIOBAHHE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM ISl U3YUYEHUS
Teopun BeposTHocTed. bombinoe 3nauenue ansa obyuaromuxcs ¢ 3I1P 3qecy umerot
[IPAKTUYECKUE 3aJaHUSI, B YACTHOCTU OIIBITHI C KIIACCUYECKHMH BEPOATHOCTHBIMU
MO/JICJISIMU.

[loHaTre BEpPOSATHOCTH BBOJUTCS KaK Mepa MPaBAONOA00Us CIIy4yailHOTO
coobiTus. [Ipu n3ydennn kypca oOyuatomuecs ¢ 3[1P 3HakoMATCS ¢ MpOCTEUIIUMHU
METOJIAMU  BBIYHCIICHUS  BEPOSITHOCTEM B  CIYYallHBIX  JKCIIEPUMEHTaX ¢
PaBHOBO3MOXHBIMHM ~ 3JIEMEHTAPHBIMU ~ HMCXOJAaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIIMMM  CTaBUTh M peIlIaTh OoJiee CIOXKHBIE 3anadd. B Kypc BXoasT
HAYAJIbHBIE TPEIACTABICHUS O CIyYalHbIX BEJIMYMHAX M HUX  YHCJIOBBIX
XapaKTEPUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCYIIECTBJISETCS 3HAKOMCTBO OOYYaIOIIMXCS C
3[IP ¢ MHOXecTBaMH W OCHOBHBIMH OINEpalusMU HaJ  MHOXXECTBAMH,
paccMaTpyUBalOTCA NPUMEPbBl NPUMEHEHHUsS Uil pELIeHUs 3a4a4, a TaKkKe
MCIIOJIb30BAHUS B IPYTUX MAaTEMAaTHUECKUX Kypcax v YUEOHBIX MpeIMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 knaccax uzydaercsi Kypc «BeposiTHOCTh M CTaTUCTHUKa», B KOTOPBIi
BXOIAT pasgensl: «lIpencraBieHne MaHHBIX W ONUCATENbHAs CTATUCTUKAY;
«BeposTHOCTBY; «DeMeHThl KOMOMHATOPUKIY; «BBeaeHne B TEOpUIo rpadosy.

Ha u3yuenue naHHOro kKypca oTBOAUT | y4eOHbIM yac B HEAENIO B TEUEHHUE
Ka)k70ro roja ooyuenus, Bcero 102 yueOHbIX yaca.

COHEPXXAHUE YUYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA (I10
I'OIAM OBYYEHUA)

7 KIIACC

[IpencraBienure naHHBIX B BUAE TaOJMI, AUarpaMM, rpaduKoB. 3aroHEHUE
Ta0UILl, YTEHHE U MTOCTPOEHUE JUuarpaMm (CTOIOUKOBBIX (CTONOYATHIX) U KPYTOBBIX).
Urenue rpadmKoB peanbHBIX IpoleccoB. M3Bneduenne nHpopManuu U3 IuarpamMmm U
Ta0JIMII, UCTIONB30BAHNE U UHTEPIPETALIUS JAHHBIX.

OnucartenbHasi CTaTUCTHKA: cpeAHee apudmeTnyeckoe, MeauaHa, pa3Mmax,
HauOoJbIIeE W HaWMEHbIee 3HAueHUs HaOopa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIly4YaliHOM U3MEHYHUBOCTH.

*Ciy4aiiHbIii SKCIIEpUMEHT (OTBIT) W ClIy4aitHoe coObiTHe. BeposiTHOCTh u



yacToTa. PoJib MaoBEpOSATHBIX U MPAKTUYECKU TOCTOBEPHBIX COOBITHIA B TPUPOJIE U B
oOiectBe. MOHETa U UTPaAJIbHAS KOCTh B TEOPUM BEPOSITHOCTEN*4.

*I'pad, BepmmHa, peOpo. CremneHp BepuinHbL. Yucino pébep U cymmapHas
creneHb BepiuH. [Ipeacrasnenne o cBs3HocTH rpada. Lemn u iukiel. [TyTtr B rpadax.
O6xox rpada (stinepos myTh). [IpencraBnenue 06 opuenTupoBanHOM rpade. Pemenne
3a/1a4 ¢ TOMOIIBI0 TPadoB™.

8 KVIACC

[IpencraBieHune qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, NOAMHOXeCTBO. Onepanuu  Haj
MHOKECTBaMU: OOBEAUHEHHUE, NIepecedeHne, nonoiHenne. CBOMCTBa onepauuii Haj
MHOKECTBAMH: NIEPEMECTUTENBHOE, COYETATENBHOE, pacIpenenuTenbHOE,
BKJItOUeHUs. Vcnonb30Banue rpauueckoro NpeCTaBICHNs MHOKECTB J1JIs1 OTUCAHMSI
peanbHBIX IPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a/1a4.

*U3mepenue paccerBaHus NaHHBIX. Jlucriepcust M CTaHIAPTHOE OTKJIOHEHHE
YHCIIOBBIX HAOOpPOB. JlnarpamMmma paccenBanus *.

OneMeHTapHble COOBbITHA  ciayyaiiHoro omnbiTa. Ciy4ailHble  COOBITHS.
BepositHocT coObITHii. ONBITEL C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Crny4aiinbiii BBIOOp. CBA3b MEXK]Ty MaJOBEPOATHBIMU U TIPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

*IlepeBo. CBoiicTBa J€pEBHEBR: EAMHCTBEHHOCTH IyTH, CYIIIECTBOBAHUE BUCSYEH
BEPUIMHBI, CBSI3b MEXAY YMCJIOM BEpPUIMH M yuciaoM peéodep. IIpaBuio yMHOXKeHHS.
Pemienue 3amau ¢ momolibio rpados.

[IpotuBononoxkueie coObiTus. [uarpamma Oiinepa. OObeAuHEHHE WU
nepecedeHre coobiTuii. HecoBmecTHbie coObITHS. DOpMyIia CIIOKEHHS BEPOSTHOCTEH.
VYcnoHass  BeposiTHOCTh.  [lpaBunmo  ymHOxkeHus. HesaBucumbie  COOBITHSL.
[IpeacraBnenne 3KCIIEpUMEHTa B BHJE JepeBa. PelleHWe 3agad Ha HaxOXKICHHE
BEPOSTHOCTEN C MOMOIUIBIO IEpEBA CIIYUalHOTO SKCIIEpUMEHTA, [uarpamm Oisepa *.

9 KUIIACC

[TpencraBienue JaHHBIX B BUJE TaOIUII, AUarpaMM, TpaduKoOB, MHTEPIPETAIUs
JTaHHBIX. YTEHHE U OCTPOCHKE TaOIHII, JUarpamMmm, rpa(uKkoB Mo peabHBIM JJTaHHBIM.

[TepectanoBku u (akropuan. CoyeTaHuss U YUCIO coUYeTaHUU. *TpeyrosbHUK
[Tackans™*. Permenue 3a1a4 ¢ UCMOIb30BaHNEM KOMOWHATOPHKH.

*['eomerpuueckas BeposiTHOCTh. CiydaliHbI BBIOOp TOUKM M3 (PUTyphl Ha
MJIOCKOCTH, U3 OTpe3Ka U U3 IYTH OKPYKHOCTH *.

HcnbiTanne. Ycenex u Heygaya. Cepust UCTIBITaHUM 10 niepBoro ycnexa. Cepus
ucnbiTanuii bepHyum. BeposatHocTu coObITHI B cepun ucnibiTaHui bepHym.

CnyvaiiHasi BEJIMYMHA M PACIPENCIICHUE BEPOSITHOCTEH. MaremaTtnudeckoe
oxujanue u gucnepcus. [Ipumepsl MaTeMaTHyecKoro 0KUAaHUs KaK TEOPETUYECKOTO
CpEeHEero 3Ha4eHusl BEJIUYMHbL. MaTeMaTu4ecKoe 0KUIaHUE U JUCIIEPCUS CIIy4anHOU

43neck u manee * * 0603HAUEHBI TEMBI, H3y4EHHE KOTOPBIX MPOBOAUTCSA B O3HAKOMHTEILHOM ILiane. Ilegaror
CaMOCTOSTEINIFHO OTpPENeNIIeT 00bEeM H3y4aeMOro MaTepHraia.



BEJIMYHMHBI «YHUCIIO YCIIEXOB B CEPUM UCTIBITAHUN bepHymuny.
[Tonarue o 3akoHe OONBIIMX yuced. M3MepeHue BEpOATHOCTEM C MOMOIIBIO
yacToT. Posib 1 3HaueHne 3aKkoHa OOJIBIINX YHCEN B MPUPOJIE U OOIIECTBE.

IINTAHUPYEMBIE IIPEJIMETHBLIE PE3VJIbTATBI OCBOEHHMA
®EJIEPAJILHON PABOYEM ITPOT'PAMMBI KYPCA «BEPOSITHOCTD U
CTATUCTHUKA» (ITO TOAAM OBYYEHUA)

[IpeameTHbIE Pe3yNbTaThl OCBOCHUS Kypca «BeposiTHOCTh U CTaTUCTUKA» B 7—9
KJIacCax XapaKTepU3yIOTCs CIEAYIOMMMI YMEHUSIMHU.

7 KIIACC

Uurtate wuHpOpMaIuio, MPEACTABICHHYIO B TaOiMIax, Ha JguarpamMmax;
MPEJCTaBIATh JaHHbIE B BHJE TaOJWIl, CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cToy0uaThie) U KPYyroBbI€) IO MAaCCHBaM 3HAYCHUH (C UCIIOIBb30BAHUEM 3PHUTEIIHHOM
HarJISIHOCTH W/WTK BepOaabHON OTIOPHI).

OmnucplBaTh W HUHTEPIPETHPOBATH  pealbHBIC  YHCIOBBIC  JaHHBIC,
MIPEICTABJICHHBIC B TAOJINIIAX, HA TUarpaMMax, rpadukax.

OpueHTHPOBATHCS B TOHATHSX W OINEPUPOBATh MMM Ha 0a30BOM YypOBHE:
cpenHee apupMeTHIeCKOe, MeAraHa, HanOoJIbIIIee 1 HAUMEHBIIIee 3HAUYCHUS, pa3Max.

NmMeTp mnpencraBieHUE O CIy4YalHOM WM3MEHYHMBOCTHM HA IIPUMEpax ILIEH,
(U3UYECKUX BEJIWYUH, AHTPOTIOMETPUYCCKUX JAaHHBIX, WMETh IPEJICTAaBICHHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

8 KUIIACC

M3Bnekath M mpeoOpa3oBbIBaTh HH(MOpPMALUIO, TPEACTABICHHYI0 B BUJE
Tabnul, AuarpamMm, rpaukoB; MPEACTaBIATh JAaHHbIE B BHUJAE TaOJIML, IUarpamm,
rpauKoB.

OnuceIBaTh NOCJIE COBMECTHOTO aHAIM3a JaHHBIE C TIOMOIIBIO CTATUCTUYECKUX
nokasaresiei: CpeAHMX 3HauyeHUM M Mep pacceuBaHus (pa3Max, JIUcCHEepcUs U
CTaHJAPTHOE OTKJIOHEHUE).

HaxoauTb 4acTOThl YMCIIOBBIX 3HAUEHUH U YaCTOThI COOBITHH, B TOM YHUCIIE 110
pesyiabTaTaM HW3MEpeHWd W HaOMIoJeHWd (C  HUCIOJIb30BAaHUEM 3pPUTEIHHOU
HaIJISTHOCTH W/WTK BepOaabHOM OTIOPHI).

HaxonuThe BEpOATHOCTH CIy4alHbIX COOBITUM B ONBITAX, 3HAas BEPOSTHOCTH
AJIEMEHTapHbIX COOBITHI, B TOM 4YHUCJIE B ONbITaX C PABHOBO3MOXXHBIMU
AJIEMEHTapHBIMU COOBITUAMHM (C MCHOJIB30BAHMEM 3PUTENBHOW HATJSIHOCTH W/WIA
BepOaNbHON OMOPHI).

NMmerp mnpencraBieHue O TIpa@UUecKux MOJENAX: JEpPeBO  CIy4ailHOro
AKCIEPUMEHTA, JUarpamMMbl DWiiepa, YuciIoBas mpsmas.

OmnepupoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOKECTBO, MOJMHOKECTBO;
BBIIIOJIHATH ONEpPallii HaJl MHOXECTBAMU: OOBEAUHEHUE, IEPECEUECHUE, TOTIOJIHEHNUE;
MEPEUYNCIATh  3JEMEHThl MHOXKECTB; IPUMEHSATh CBOMCTBA MHOXECTB (C
UCIIOJIb30BAaHUEM BU3yaJIbHOW OMOPHI).



Hmetp npenctaBieHue O rpadUyecKoM MPEJCTABICHUE MHOXKECTB U CBS3EH
ME3Kly HUMH JUJIsL OTIMCAHUs MPOLIECCOB U SIBJICHUM, B TOM YMCJIE IIPU PELICHUN 3a7a4
U3 JPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

9 KUIIACC

W3Bnekats u mpeodpa3zoBeIBaTh HHPOPMAIUIO, IPEACTABICHHYIO B Pa3IMUHbIX
HMCTOYHUKAX B BUAE TaONHIl, JUarpamm, rpa@ukoB; MPEACTaBIATh JaHHBIE B BHUJE
Ta0JIUI, IUarpaMm, rpauKoB.

Pemats mpocTeiimue 3aa4n OpraHu30BaHHBIM I1epe00pOM BapruaHTOB, a TAKKE
C MCTIOIb30BaHNEM KOMOMHATOPHBIX MPABUI U METOJIOB.

WNMeTp mpencraBiieHne 00 ONMUCATENbHBIX XapaKTEPUCTHKAX JJisi MAacCHBOB
YHUCJIOBBIX JIaHHBIX, B TOM YHCJI€ CPEAHUE 3HAUEHUS U MEPBI PACCEHBAHUS.

HaxoauTh 4acTOThl 3HAUEHUH U YACTOTHI COOBITUS, B TOM 4YHCIIE TOJb3YSCh
pe3ysibTaTaMu MPOBEAEHHBIX U3MEPEHUI U HAOIIOJeHHM (C OMOpPOil Ha CIPaBOYHYIO
uH(popMaIuio).

HaxoauTh BepOATHOCTU CIydyallHBIX COOBITHI B HM3YYEHHBIX OIBITaX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMHM 3JEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX
UCIIBITaHUH 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITAaHUN bepHyium.

NmMeTp mnpencraBieHWE O CIy4YalHOM BEIIMYMHE W O PACHPEACIICHUH
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCENT KAaK O MPOSIBICHHUU
3aKOHOMEPHOCTH B CIy4alHOM M3MEHYMBOCTH M O POJIA 3aKOHA OOJIBIIMX YHUCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTuueckoe IUIAHUPOBAHWE W KOJUYECTBE YacOB, OTBOAUMBIX Ha OCBOEHHE KAXKIOM TEMbl y4EOHOro mpeaMera
«MaremaTuka» (QenepaibHON aIanTUPOBAHHON OCHOBHOW 00pa30BaTENbHON MPOTpaMMBbl OCHOBHOTO OOIIETO 0Opa3oBaHUS
o0yyaroImuxcs ¢ 3aJep’KKOM MCUXMYECKOro pa3BUTHs, B 1LI€JIOM COBMAJAIOT C COOTBETCTBYIOUIMM pa3ieiioM QenepaabHON
paboueii mporpamMmbl yueOHOTO npeamera «MaTematrka» 00pa3oBaTeIbHOM POrpaMMbl OCHOBHOTO 00111eT0 00pazoBanus. [Ipu
3ToM OprasHuzainys BIpaBe camMa BHOCHTb M3MEHEHHs B COJEp)KaHUE U paclpejeieHHe ydeOHOro marepuana 1o rojaam
oOy4eHHs, B TMOCJIEAOBATEIbHOCTh H3YYEHUS TEM M KOJUYECTBO YacOB HA OCBOEHUE KaXJOH TEMBbI, OIpEeJeIeHHE
OpraHu3alUOHHBIX (popM 0Oy4deHus U T.11. OOOCHOBAHHOCTh JAHHBIX U3MEHEHUH OINpeAessieTcsl BBIOpaHHBIM 00pa30BaTEIbHOM
opranuzanuei YMK, nuH1uBruyanbHbIMU ICUXO(PU3NYECKUMU OCOOCHHOCTSIMU KOHKpETHBIX oOyuatonuxcs ¢ 3I1P, crenensio
YCBOGHHOCTH HMH Y4Y€OHBIX TE€M, PEKOMEHJAUUsIMU IO OTOOpYy M ajanTauud y4eOHOro Marepuaja IO MaTeMaTHKe,
npecTaBiIeHHbIMU B [10CHUTENBHON 3aITUCKE.

5 knace (He menee 170 u)

Ha3Baumue
pasaesia (TemMbl)
Kypca (4McJ10

OcHoBHOE CoIEpiKaHue

OcHoBHbIE BHbI 1eITEJIbHOCTH oﬁyqaloumxca

4acoB)
HarypanbHble Hecatuynas cucrema cuucieHus. Psan HaTypanpHBIX uyucell |UuTarb, 3anMcbiBaTbh, CPABHUBATH HATypaJbHBIE 4YHUCIA,
uucaa. Jleiicreus ¢ |Hatypanbubiii psa. Yucno 0. HartypanbHble 4ucia Ha|y4acTBOBaThb B OOCY:KI€HHMH CHOCO00OB YIIOPSIOYMBAHUSA
HATYPaJbHBIMHU KOOpP-AMHATHOM npsAMoi. CpaBHEHHE, OKPYTJIEHUE HaTypPaJIbHBIX | YUCEL.
Y CJIAMM quces. N300paxkarh KOOPAMHATHYIO NPSIMYyK, OTMedaTh YHCIIA

(43 1)

ApudmeTrnueckre JEHCTBUS C HaTypalbHBIMU YHCIAMH.
CoiicTBa HyJs NIpPH CIOKEHHH W -YMHOXEHHUH, CBOWCTBA
equHuIl  Ipu  yMHOxeHuu.  IlepemecturensHoe U
COYeTaTeIbHOE  CBOMCTBA  CJIOXKEHHS W YMHOXCHHS,
*pacrpeeNuTeNHOE CBOMCTBO yMHOMKEH s * 4,

TOYKaMHM Ha KOOPAMHATHOW NpPSAMOM, HAXOAUTh KOOpPIWUHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaiapHOro psiaa, uucen 0 u 1 npu
CIIOKEHUH U YMHOXKEHHH.

Hcnonb30BaTh NPaBUI0 OKPYIVIEHNS HATYPAJIbHBIX YACET IIPU
HEO0XOIMMOCTH C OIOPOi Ha aJITOPUTM MpaBUIIA.




*JlemuTend ¥ KpaTHble® uucna, pas3lioKEHHE 4Yuclia Ha
MHOXUTenH. JleneHue ¢ ocraTkoM. IIpocTele M cocTaBHBIE
yrcna. *[Ipu3naku gemumoctu Ha 2, 5, 10, 3, 9%

CreneHb ¢ HaTypalbHbIM [TOKa3aTEIEM.

Yucnoble BEIPAKEHUS; TIOPAIOK JAECHCTBUMN.

Pemienue TekcTOBBIX 3a/1a4 Ha Bce apu(pMeTHYECKUE IeHCTBHUS,
Ha JIBJKEHUE U NTOKYIIKH.

BopinoaHaTs, apudmerndyeckue JAeCTBUS C HATYPaIbHBIMU
YUCJIAMH, BBIMHCJIATH 3HAYCHUS YHUCIIOBBIX BBIPAKEHUM CO
CKOOKamu 1 0e3 CKOOOK.

3anuchIBaTh IPOU3BEJCHUE B BUJIE CTEIICHH, YATATH CTEIICHU,
HCIOJIb30BATh TEPMHHOJIOIHI0 (OCHOBaHHUE, IOKa3aTellb),
BBIYHC/ISATh 3HAYEHHs] CTENEHEH TpH HEOOXOAUMOCTH C
BHU3yaJbHOW OMOPO.

BbInoiHATH, TNPUKUAKY U ONEHKY 3HAaYCHUN YHCIOBBIX
BBIPDAKEHU, MpeAaratb U NPUMEHATh NMPHEMBI MPOBEPKH
BBIYMCIICHUM.

Hcnonb30BaTh MNpu BBIYUCICHUSAX TepeMeCTHTeJbHOe |
coueTarejibHOe CBOMCTBA CJOKEHHSI W  YMHOKEHWHs,
*pacnpeaeauTebHOE CBOIICTBO YMHOKEHUS *;
dopMynMpoBaTh U INPUMEHATH IpaBUa MNPeodpa3oBaAHUA
YHMCJI0BbIX BbIPA:KEHU HA OCHOBE CBOMCTB apu(PMeTHYeCKHX
AelcTBHIA MPU HEOOXOAMMOCTH C HANPABJISIIOLIEH MOMOIIBIO.
®opmMyaupoBaTH oONpeaeJeHHsl JEIUTeNs M KpaTHoOro (c
ONOpPO¥ Ha aJITOPUTM IPaBUJIA), HA3BIBATH JCIUTENIN U KpaTHbIE
4lCila; Pacmo3HaBaTh IIPOCTBIE UM COCTaBHBIE  YMCIIA;
(¢hopMyJMpPoBATH U MPUMEHSATH MPU3HAKH JIETUMOCTH Ha 2, 3,
5,9, 10, (c omopoif Ha aIrOPUTM IpaBUJa); MPUMEHSATH
AJITOPUTM  PA3JIOKEHHUs] YWCIa Ha TMPOCThIE MHOXUTENH;
HAXOUTh OCTaTKU OT JIEJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh WCTUHHBIE U JIOKHBIE BBICKA3bIBAaHUS O
HaTypaJIbHBIX YUCIIAX, MPUBOAUTH NPUMeEPbI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3BIBAHUS M OTPHUIAHMS BbBICKA3bIBAaHUI O
CBOICTBaxX HaTypaJIbHBIX YHCEI C OMOPOi Ha oOpasell.

Pemath TEKCTOBBIE 3aJaud  apU(PMETHUYECKUM CIIOCOOOM,
HCI0JIb30BAaTh 3aBHCHMOCTH MEXy BEITMYUHAMHU (CKOPOCTH,
BpEMsI, PACCTOSIHHE; 11€HA, KOJIWYECTBO, CTOUMOCTh H JIp.) TIPH
HEOOXOIMMOCTH C MCIOJIB30BAHUEM CIPABOYHOW MH(OPMAIIUU:
AHAJIM3MPOBATH TEKCT 3a/1a4M, nepedopMyJHPOBATH YCIOBHE,
U3BJIEKATH HEOO0XOIUMBIE JTaHHBIE, YCTAHABJIUBATH
3aBHCHUMOCTH MEXIYy BEIMYMHAMH TPH HEOOXOJAMMOCTH C




HAaIpaBJIIOIIEH TOMOLIBIO.

MoaenupoBaTh XOJ PELIEHUS 33Ja4d C IOMOILBIO PUCYHKA,
CXEMBI, TaOIHLIBI.
[IpuBoauTs, pa3douparts
pelIeHU  TEeKCTOBBIX  3ajay
HAIPAaBJIAIOIIEH TOMOIIBIO).

C nomompbl0 meJarora OLEHWMBATh IOJyYEHHBIH PE3yNbTaT,
OCYILIECTBJATH  CaMOKOHTPOJb, IPOBEPssl  OTBET  Ha
COOTBETCTBUE YCIIOBHIO, HAXOUTh OLINOKH.

*Pemate 3agaum ¢ MOMOIIbLIO Mepedopa BcexX BO3MOMKHBIX
BAPHAHTOB *.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

pasinyHbIC
(ipu

peIlleHus, 3aIucCH
HEOOXOOUMOCTA €

Harasanasn
reomerpus. JJuHuu

Ha IMJIOCKOCTH
(12 4)

Touka, npsimasi, oTpe3ok, Jyd. Jlomanas. VM3mepenue ATuHBI
OTpe3Ka, METPUYECKHE  E€OUHULBl W3MEpPEHUs  JJIUHBI.
OKpYXHOCTb U KPYT.

[TpakTueckas pabota «IlocTpoenne y3opa u3 OKpyKHOCTEHY.

VYron. Ilpsmon,
N3mepenue yrios.

OCTpBIM, TYNOW W pPa3BEPHYTHIA YIVIBL.

[Tpaktuyeckas pabora «IlocTpoeHue yriosy.

Pacno3dnaBarp Ha 4Yeprexax, pHUCYHKaxX, ONMCBHIBATD,
UCIOJb3Yysl TEPMHHOJIOTHIO, M M300paskaTb C IIOMOIIBIO
4epTEKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOJUMOCTH IO
BU3YaJIbHOW OIOpE): TOUYKY, HPAMYIO, OTPE30K, JIyd, Yrod,
JIOMaHY10, OKPY>KHOCTb.

Pacno3naBath, NPUBOAUTH NMPUMePBI OOBEKTOB PEAIBHOIO
MHUpa, UMEIOUMX (OpMYy H3YyUEHHBIX (UTYp, ONEHUBATH WX
JIMHEWHBIE pa3MEPBI.

Hcnoub3oBaTh JIMHENKY U TPAHCIIOPTUP KaK WHCTPYMEHTBI UL
IIOCTPOEHUS U U3MEPEHMS: M3MEPSATh JUIMHY OTPE3Ka, BEIIMUUHY
yIaa; CTPOMTB OTPE30K 3aJaHHOM JUIMHBI, YIOJI, 3aJaHHOU
BEJIMYMHBI; OTKJIAABIBATH LIUPKYJIEM PAaBHBIE OTPE3KH, CTPOUTH
OKPY>KHOCTB 33JJaHHOT'O paJnyca.

N3006paxkars KoH(Urypanuu reoMeTpuueckux ¢uryp us
OTPE3KOB, OKPYXKHOCTEM, HX 4YacTell HAa HEIMHOBAaHHOW U
KJIeTyaTol Oymare; mpeajaratb, ONMMCHIBATH M 00CYKIATh
CIoco0bl, AJNrOPUTMbI IOCTPOCHHS IIOCIE COBMECTHOIO
aHaJm3a.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAHHOM U KJIETYATOU
Oymare mnpsMoOH, OCTpbI, TymnoW, pa3BEPHYTHIA  YIJIbI,
CPABHUBATH YIJIbL.




BbruncasiTe JUIMHBI OTPE3KOB, TIOMAHbIX.

IlonuMaTh M HMCHOJB30BATH TMPH PelIeHHWH 3ajJa4
3aBHCMMOCTH MEXIY €IMHUIIAMU METPUYECKONH CHCTEMBI Mep;
3HAKOMMTBCSI C HEMETPHUECKUMH CUCTEMaMHU MEpP; BbIPAkKATh
JUIMHY B Pa3JIMYHbIX €MHUIIAX U3MEPEHUs PU HEOOXOAUMOCTH
C OIOPOH Ha CIIPAaBOYHYIO HH()OPMAIIHIO.

HccnenoBarh Gurypsl u KOHQUrypaluu, UCMONIb3Ys UG POBLIE

pecypChlL.

OOLIKHOBEHHEIE
npoou
(48 u)

Hpo6sb. IlpaBunpHbie U HempaBwibHbIe ApoOu. OCHOBHOE
CBOMCTBO ApoOu. CpaBHEHUE TPOOEH.

CrnosxeHue U BhIYUTaHHE OOBIKHOBEHHBIX Apobeii. CMmenanHas
npoOb. YMHOXEHHE U JeJeHHEe OOBIKHOBEHHBIX JApOOEii;
B3aUMHO-O0paTHBIC IPOOH.

Pemenune TexcToBBIX 3amad, copepxamux Apodu. OCHOBHBIE
3a/1ayu Ha ApOOH.

[TpumeHenne OyKB JUIs 3aITMCH MaTEMATUIECKUX BBIPAKECHUH U
MIPEJI0KEHUH.

MoneaupoBath B Tpaduueckoil, mnpeaMeTHOH ¢opme, cC
IIOMOUIbI0 KOMIIBIOTEPA MOHATHSA M CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTaTth ¥ 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
MpeIaraTh H 00CyKIaTh COCOOBI YIIOPSAI0YMBAHUS APOOECH.
M300paxkaTth  OOBIKHOBEHHBIE  ApOOM  TOYKAMHU  Ha
KOOpJMHATHOM  IpSAMOM; HMCHOJB30BATH  KOOPAMHATHYIO
IPSMYIO JIUTsI CPABHEHUS IPOOCH.

®opMyIHPOBATh, 3ANUCHIBATH € MOMOLIbI0 OYKB OCHOBHOE
CBOICTBO OOBIKHOBEHHOM JIpoOM C ONOpOH Ha MPaBUIIO;
HCNOJIb30BaTh OCHOBHOE CBOMCTBO JpoOM i *cokpalieHHs
IpoOeld M mpuBENCHHS JAPOOM K HOBOMY 3HAMEHATENI0 B
NPOCTEHIINX CIydasx™®.

IpencraBasaTe 10 oO0Opa3ly CMeElIaHHYIO JApoOb B BUIE
HENPAaBWJIBHOM M  BBIIEHATH LEIYK YacThb YWCIA U3
HENPaBWJIBHON IpoOH.

BoInoJHATh apudpmernyeckne AeiicTBHS ¢ OOBIKHOBEHHBIMU
Ipo0sSIMM B TPOCTBIX CIIydasx; MNPUMEHATh CBOICTBA
apu(MeTHYECKUX NEHCTBUIN [T pallMOHAIN3ALUN BEIYMCICHHUH.
BbINOJHATL NPUKHAKY M OLEHKY pPe3ybTaTa BBIYHMCICHUM;
npeaIaraTh ¥ NPUMEHATh NPHEMBbI NPOBEPKH BbIYHUCICHUN.

IIpoBoauTh MCCIETOBAHUSI CBOWCTB ApoOeid, omupasich Ha
YHUCIOBbIE OJKCIIEPUMEHTHl (B TOM YHCIE C IOMOIIBIO
KOMIThIOTEPA).

Pacno3HaBaTh MCTUHHBIE U JIO)KHBIE BBICKA3bIBAaHUS O JPOOSX,




NPUBOAUTH MPUMEPBI U KOHTPIIPUMEDBI.
Pemars mnpocreiinve TEKCTOBBIE 3aJadd, COAEpKallUe
JIpoOHBIE JaHHBIC, W 3aJa4d Ha *HaXO0XKJACHUE YaCTH IIEJIOT0 H
LIEJIOTO 10 €r0 YacCTH; BISABJIATH UX CXOJACTBA M Pa3jinyus *.
MopaenupoBaTh XOJ PELICHUs 3aJadd C IIOMOLIBIO PUCYHKA,
CXEMBI, TAOIHUIIBL.

IIpuBoauTh, pa3duparb, OUEHUBATH PA3IUYHBIC PELICHHUS,
3aliCH PEIICHUH TEKCTOBBIX 3a7ad MPH HEOOXOJAMMOCTH C
HAIPABJIAIONICH TOMOIIIBIO.

C noMoubi0 mnegarora OMeHUWBATh IOJYYEHHBIN peE3yJIbTarT,

OCYHIECTBJIATH  CaMOKOHTPOJIb,  IpOBEpsii  OTBET  Ha
COOTBETCTBUE YCJIOBHIO, HAXOAUTh OLUIMOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

Harasiinas MHoroyronpHukd.  YeTbIpEXyroibHUK,  NpPSIMOYTOJIbHUK, | Pacmo3HaBaTh, M300pakaTh C IOMOUIbIO  YEPTEKHBIX

reoMeTpusi. KBazpar. MHCTPYMEHTOB M OT pPYyKH, MOAENUPOBaTh M3 Oymaru

MHOroyroJibHUKH TpeyrobHuK. MHOTOYTOJIEHUKH.

(10 u.) TLIoWa/Ab | EPUMETP PAMOYTONBHUKA U MHOTOYTOJIBHHKOB, I[IpuBoauTh MpUMepPbI 00HEKTOB PEATBHOTO MUPA, UMEIOIIUX
COCTABNEHHBIX M3 TPAMOYTONBHUKOB, AMHUIE m3Mepems|POPMY — MHOTOYTONBHHKA, NpAMOYTONbHHKA, — KBaJpaTd,
rtomau. TlepuMeTp MHOrOYTONbHUKA. TPEYTOJIbHUKA, OLIEeHMBATH WX JIMHEHHBIE Pa3MEPBI.

BoIuuc/asiTh: TEPUMETP TPEYTOJbHUKA, MPSMOYTOJbHHKA,

MHOT'OYTOJIbHUKA; IUIOINAAb MPSAMOYTOJIbHUKA, KBajapaTa (IpH
HEO0OXOJUMOCTH C OMOPOI Ha aIrOPUTM yUEOHBIX JEHCTBUIN).
M3o0paxarb OCTPOYTOJIbHBIE, IIPSIMOYTOJIBHBIE u
TYHOYTOJILHBIE TPEYTOJIBHUKH.

CrpounTh Ha KieT4yaToi Oymare KBaJgpaT U MPSMOYTOJIHUK C
3aaHHbIMHU JJIMHAMU CTOPOH.

HccaenoBarh cBoiicTBa NPAMOYTrOJbHHKA, KBaapara IIyTEM
AKCIIEPUMEHTa, HAOIOICHUs, W3MEPEHHUs, MOJEINPOBAHMUS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
Pacno3dnaBarh HCTHHHBIE U JIOKHBIE BBICKAQ3BIBAHHUS O
MHOTI'OYI'OJIbHUKAX, IPUBOJAMTH NPHUMePbI U KOHTPIIPUMEDHI.
HceaenoBarh 3aBUCMMOCTD IUIOINAAN KBAJIpaTa OT JJIUHBI €10
CTOPOHBL.




Hcnonb30BaTh CBOiicTBA KBAJIPaTHON CETKHU JJISl MOCTPOEHUS
¢uryp;  pa3douBaThb  TIPSIMOYTOJIBHMK  HA  KBaJparhl,
TPEYTrOJIbHUKH, COCTABJATL (UTYpBl W3 KBaJpaTOB H
MPSIMOYTOJIBHUKOB ¥ HAXOIUTh UX TUJIOIA/Ib, pa30UBaTh (PUTYpPHI
Ha MPSMOYTOJIbHUKU Y KBAAPAThl M HAXOIUTh WX TUIONIAAb (IpH
HEO0OXOIUMOCTH C HAMPABJISIONICH TOMOIIBIO).

Beipakath BenMUYMHY IUIOIAAM B Pa3JIMYHBIX €IUHMIAX
U3MEPEHHUS] METPUUECKOM CHCTEMBl MEp, HCIO0JIb30BaTh
3aBHCHMOCTH MEXJYy METPUUYECKUMH €IUHUIAMH W3MEpPEHUS
IJIOMIA M TP HEOOXOJUMOCTH C OINOpPON Ha CIPaBOYHYIO
nHpopManuo.

3HAKOMHUTBLCSI € TpPUMepPpaMH TPUMEHEHHs IUIONAAU H
IepuMeTpa B IPAKTUYECKUX CHUTyauusx. Pemarh 3agadyu u3
peasIbHOM KU3HHU, P HEOOXOAUMOCTH C OIOPOI Ha aJIrOPUTM
MpaBUJIa, 00CY:KIATh Pa3JMYHbIe CIIOCOOBI PEIICHUS 33/1a4.

JlecaTHUHBIE
npoou
(38 )

Hecstuunas 3anmuck apodeii. CpaBHEHHE JECATHYHBIX APOOCH.

JeiictBus ¢ necaTHYHBIMU Apoosimu. OKpyTiieHHE AeCATUYHBIX
JpoOeH.

Permenne TeKCTOBBIX 3adad, coaepkammx ApoOu. OCHOBHBIC
3a/1auu Ha JpooHu.

IMpeacraBasiTh AECATHYHYIO APOOb B BHIE OOBIKHOBEHHOM,
YUTATh W 3aNHUChIBATh, CPAaBHUBATH JICCATUYHBIE ApoOH,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIOPSIOYUBAHUSA
JECATUYHBIX ApOOeil.

N3o06paxkars aecaTuyHble ApoOU TOYKAMHU Ha KOOPAMHATHOMN
IIPSAMOM.

BbISIBIAATH CXOACTBAa M Pa3jIM4Us IPaBUI apHU(PMETUUECKUX
JENCTBUI ¢ HATYpaJIbHBIMHU YUCIAMHU U IECATUYHBIMU APOOSIMU,
IIOCJIE COBMECTHOI'O aHAJIN3A.

BoinmosHATL apupmeTndyeckue JeHCTBUS C JECATUYHBIMU
Ipo0sIMU; BBINOJHATHL NPUKHAKY H OLEHKY pe3yibTara
BBIYMCIICHUM.

IIpumensite cBoiicTBa apudmernyeckux JAEUCTBUH  JUIsS
palMoHANN3alUM BHIYUCIICHUI.

[IpuMeHsATH NPAaBUJIO0 OKPYIJIEHHA JECATUYHBIX ApO0ei, npu
HEOOXOIUMOCTH C BU3YAJIbHOM OMOPOIA.

IIpoBoauTh MCCAETOBAHUS CBOMCTB JAECATUYHBIX ApPOOEH,
ONUpasCh Ha YUCIOBbIE SKCHEPUMEHTHI (B TOM YHCIE C




MTOMOIIIBIO KOMITBIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAaHUS O IPOOSIX,

NPUBOAUTL NPUMePbl U  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHMS Y OTPHUIIAHUS BBHICKA3BIBAHUH.
Pemare mpocrteiilie TEKCTOBBIE 3a7aud, COJAEpIKallue

JIpOOHBIE TaHHBIE, ¥ HA *HAXO0KJCHNUE YacTH LIEJIOTO U IEJIOT0 110
€ro 4acTu *; BbIAABJSITh UX CXOJCTBA M PA3JIMYHUS.
MoaenupoBaTh XOJ PELIEHUS 33Ja4d C IOMOILBIO PUCYHKA,
cxeMmbl, Tabmuubl. Pa3dupars pa3inuyHble PELICHHUs, 3alUCH
peLIeHUH TEKCTOBBIX 3a/a4.

OnepupoBaTh APOOHBIMU YHCIAMU B PEATbHBIX >KU3HEHHBIX
CUTYaLUsIX.

C noMombI0 MeAarora ONEHUBATH INOJIYYCHHBINH PE3yJIbTarT,
OCYILIECTBJIATHL  CaMOKOHTPOJb,  IpOBEpPsisl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OLINOKH.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS apU(PMETHKU

Harasanasn
reomeTpus.
Tena u purypbi
B IIPOCTPAHCTBE
(9 4)

*MuororpaHHuku. M3o0paxkeHne MHOTOrpaHHHKOB. Mopaenu
IIPOCTPAHCTBEHHBIX TEJl.

[TpstmoyronbHbIN mapannenenumnesn, kKyo. Pa3Béprku kyba u
napaJuleenuesna.
O06BEéM KyOa, mpAMOYTOJIBHOTO Mapajuiesenumneaa’™.

Pacno3naBatp Ha 4epTeikax, PHCYHKAaX, B OKpYKalolleM
MHpe IPSIMOYTOJIbHBIN Mapaenenumnes], Ky0, MHOTOTPaHHUKH,
ONUCBHIBATB, HCHOJb3YS  TEPMHHOJIOTMIO, OLEHUBATH
JIMHEWHBIE pa3MEPBI.

I[MpuBoauTH MpUMeEPbI 0OBEKTOB PEATBHOTO MUpPA, UMEIOIINX
¢bopMy MHOTOTpaHHHMKA, IPSIMOYTOJIBHOTO Mapaljiesienumnesa,

KyOa.
N3o6paxkarh Ky0 Ha KieTyaTol Oymare.
HccaenoBath cBOlicTBa KyOa, IPSMOYTOJIBHOTO

napajuieNienune/a, MHOTOIPAaHHUKOB, WCIOJB3Ysl MOJCIH IPU
HEO0OXOIUMOCTH C HAMPABJISAIOUIEH MOMOIIIBIO.

Pacno3HaBare pa3BéPTKHM  Kyba U THapajUIeNenHIe/aa.
MoneaupoBath Ky0 U mapauenenunes u3 OyMaru U mpouux
MaTepHayioB, 1o o0pasiry.

Haxoauth u3MEpeHMs], BBIYMCJASATH IUIOMAAb OBEPXHOCTH;
00bEM Ky0Oa, MPSMOYTOJIBLHOTO TMapajuieNienuIiea ¢ Oopoi Ha
aITOPUTM y4eOHBIX JIEHCTBUI; WCCAeI0BATH 3aBHCHMOCTH




00béMa Ky0Oa OT IJIMHEI ero pedpa.

Habawaate W NpoOBOAMTH AHAJOTHH MEXIY IOHATHAMHU
IUIOLIAIM U 00bEMA, TEpUMETPa U IUIOLIAIU TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE U JIOXKHBIC BBICKAa3bIBaHUS O
MHOTOTpPaHHUKAX, NMPHBOAUTH NMPUMEPbI U KOHTPIPUMEPHI.
PemaTp 3a1a4u U3 peajabHON KU3HU.

IloBTOpeHue
M 00001IeHUe
(10 41.)

[ToBTOpEHHE OCHOBHBIX MOHATHI M METOAOB Kypca 5 Kiacca,
000011IEHNE 3HAHUI.

BoruucasTh 3HaU€HUS BBIPAKEHUM, COJIEpKAILUX HATYpaJIbHbIE
Yyucia, OOBIKHOBEHHBIE W JCCATUYHBIC JpOOH, BBINOJIHATH
npeoOpa3oBaHus YKces MPU HEOOXOJUMOCTH C HAPaBISAIOLIEH
[TOMOLUIBIO.

BeiOoupaTthr  cmocod  CpaBHEHUsT  4MCEl, BBIYUCICHUH,
NPUMEHSATh CBOiicTBA apudMeTH4ecKkux JeHCTBUH Ui
panMoHaNN3alUY BHIYUCICHUI.

OcyuiecTBJAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA U
CaMONIPOBEPKY pe3ysbTaTa BIUUCICHUMN.

Pemate mpocreiilume 3agauM U3  PEAIBHOW  KU3HH,
NPUMEHATHL MaTeMaTHYecKue 3HAHUS IS PELICHUs 3a/1a4 U3
JIPYTUX YU4EOHBIX TTPEIMETOB.
Pemiars mpocreiimme 3aga4yu
CPAaBHUBATBH  CIOCOOBI  PCIIEHUS
PanMoOHAJILHBIH CNOCO0.

Pa3HbBIMH
3ajauu,

crmocooamMu,
BbIOMpPaATh

6 knacc (He menee 170 9)

HazBanue
pa3aesa (TemMbl)
Kypca (4uci10

OcHoBHOE conep:kanne

OcHoOBHBIE BUBI 1eSITeIbHOCTH 00y4al0IIMXCH

4acoB)
HarypanbHbie Apudmernueckue eiCTBUS ¢ MHOTO3HAYHBIMH HATypaIbHBIMU | BLINOJHATL apudMeTnueckue AelicTBHSI C MHOTO3HAYHBIMU
qucjaa YUCJIIaMU. YucioBeie BbIPpAXKCHUA, IMOpAI0K HGfICTBI/IfI, HaTypaJbHBIMU 4YHUCJIaMHM, HaAXO0AUTh 3HAYCHHS UYHCIOBBIX
(30 ) UCTONIb30BaHNe CKOOOK. OKpyTJIeHHEe HATypaJIbHBIX YHCET. BBIPQXXEHHUH CO CKOOKaMU  6e3 CKOOOK; BLIYMCJISTH 3HAYEHHU S




JlenuTenu U KpaTHbBIC Ynciia; *HanOOIbIINN OOIIMI ICTUTENb 1
HauMeHbIee odIee KpaTHoe *.

PasznoxeHne umcna Ha INPOCTbIE MHOXHTENM. JleaumocThb
CyMMBI U IIPOU3BENCHMUS. [{eleHne ¢ 0CTaTKOM.
Penienne TekcTOBBIX 3a7ad.

BBIPAXKEHUM, COJIEPHKAITUX CTEIICHHU.

BbInoIHATL NPUKUAKY M OLEHKY 3HAYCHUW YMCIIOBBIX
BBIPAKEHUH, MIPUMEHSITh MPUEMBbI TPOBEPKH PE3yibTATA.
Hcnonbs3oBare NpH  BBIYMCICHUAX MepeMeCTHTEbHOE U
coyerarejibHOE CBOMCTBA CJIO0KEHUS M  YMHOKEHHUS,
*pacnpeaeauTeibHOe CBOMCTBO YMHOKEHHUSI OTHOCUTEJIbHO
CJI0KeHHs ¥, CBOMCTBA apu(P)MeTHIYECKHUX JIeHCTBHIA.
HccaenoBarb  YWCIOBBIE  3aKOHOMEPHOCTH,  ITPOBOIUTH
YHUCJIOBBIE IKCTIEPUMEHTHI.

@®opMyIMPOBATH  ONpeJeJeHUs JEIuTelsd UM  KpaTHOIO,
HauOOJBIIEro OOIIEro MOeNUTEIs KM HaUMEHBIIETO OOIIEro
KpaTHOTO, MPOCTOTO M COCTAaBHOIO YHMCEJ; HCMOJIb30BATh ATH
MTOHATHS MPHU PEIICHUH 3a/1a4 (TIpU HEOOXOJUMOCTH C OIOPOH Ha
QJICOPUTM IIpaBUIA).

IIpuMeHSITH AJTOPUTMBI BBIYHMCICHUS HAaWOOIBIIET0 OOIIETO
JIEUTENsI W HAaWUMEHBIIEro OOIIero KpaTHOTO JBYX 4YHCEN,
QJITOPUTM Pa3JI0KEHUS YUCiIa HA TPOCThIE MHOKHUTEIIH.
HccaenoBarh CBOMCTBA JICIMMOCTH CYMMbl M MPOU3BEACHUS
YHUCeJl ¢ ONIOPOM HA BOIIPOCHBIN IUIAH.

IlpuBoauTHL NpUMepPbI YHUCEN C 33JaHHBIMM CBOMCTBAMH,
Pacno3HaBaTh BepPHbIe M HEBEPHbIE YTBEP)KICHUS O CBOMCTBAX
qlcell, OMPOBEPraTb HEBEPHBIE YTBEP)KIEHUS C IOMOIIbIO
KOHTPIPUMEPOB.

KoncTpyupoBare  MaTeMaTMyeckue  NpelJIOKEHUSA  C
MTOMOIIIBIO CBSA30K «H», «HUITN», «ECIH..., TO...» 10 00pa3Iy.
PemaThb TEKCTOBEIC 3a7a4UM, BKIIFOUAIOIIME IIOHSATHS ASIUMOCTH,
apudmeTnyeckuM CcrnocobOM, UCIOIB30BaTh TMepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OMIOPOM Ha BOIPOCHBIN IJIaH.
MopaeanpoBaTh XOJI pEUICHUSA 3aJa4d C IOMOIIBIO PUCYHKAa,
CXEMBI, TaOIUIIEL.

[TpuBoaNTH, pa3dbuparh, OLEHHUBATH Pa3JIHYHbIE PpPelIeHUs],
3allMCH  PellleHNH TeKCTOBBIX 3aJay C HalpaBISOIIEH
IIOMOIIBIO.

KpuTtnyecku oreHuBaTh mMoJyYeHHBIH pe3yJbTaT, HAXOAUTh




OIINOKH, OCYLIECTBJIATH CAMOKOHTPO.Ib, IPOBEPSsisi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasnuas
reoMeTpusi.
IIpsimble Ha
IJIOCKOCTH

(79)

*[lepnennukymnspuele npsimeie. [lapannensHeie nmpsmbie *.

Paccrosgnue Mexay IByMsl TOYKaMH, OT TOYKHM IO NPSAMOH,
JUIMHA ITyTH HA KBAaJPAaTHOM CETKE.
*[IpumMepsl MPSAMBIX B TPOCTPAHCTBE *.

Pacno3HaBath Ha ueprexax, PUCYHKax CIy4ad B3aWMHOIO
PacCIoJIOKCHHA ABYX IIPAMBIX.

HN300paxkatb ¢ NOMOIIbI) YePTEKHBIX HHCTPYMEHTOB
KIIeT4aToOl Oymare JBe TepeceKaroluecs TMpsMbie, JBE
napajuleNbHbIe MPSMBIE, CTPOUTH MPSIMYIO, MEPIECHIUKYISIPHYIO
JAaHHOM.

I[IpuBoauTH npuMepbl napauieTbHOCTU u
MEPIEHINKYIIAPHOCTH MPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJIbHUKAX MEPHEHAUKYISIPHBIE H
napajuleJibHble CTOpOHBL. M300pazkaTh MHOTOYTOJIBHUKU C
napajuieNbHBIMU, IEPICHIUKYISIPHBIMA CTOPOHAMH 10 00pasILy.
Haxozme pacCTodHnuC MCKAY JABYMA TOYKAMH, OT TOYKHU OO0
OpsIMOW, JUIMHY IyTH Ha KBaJApaTHOW CETKe, B TOM YHCIE
UCIIOJIB3YS IU(PPOBEIC PECYPCHI.

Apodu
(32 v)

OObIKHOBEHHass  JIpoOb, OCHOBHOE€  CBOWCTBO  Jpo0OH,
cokpaieHue ipodeil. CpaBHEHUE U YIIOPSIOUUBAHNE APOOEH.
Jecsatuunble [poOu U MeTpUUYECcKas CUCTEMa Mep.

Apudmernueckue  neictBUS ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSMHU.

OtHomieHue. JleneHwe B JaHHOM OTHOIICHHMH. *Macmiral ™,
MIPOTTOPIIHSL.

[TonsiTe mporeHTa. BhlumcieHne TPOIEHTa OT BEIWYHHBI U
BEJIMYMHBI 110 €€ TIPOLICHTY.

Pemenne TeKCTOBBIX 3a1a4, COAEPIKANTUX IPOOU U TTPOIICHTHI.
[TpakTudeckast pabota « OTHOIIEHUE AJIUHBI OKPYKHOCTU K €€
JTIAAMETPY».

CpaBHMBATHL M YNOPSIIOYHMBATH JpoOU, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasith JecATUYHBIE APOOM B BHJIE OOBIKHOBEHHBIX
npoOell M OOBIKHOBEHHBIE B BUJIE JIECATUYHBIX, HCMOJIb30BATh
IKBHBAJEHTHbIE TPEICTABJIEHHS] APOOHBIX YHUCEN MpU HX
CPaBHEHMM, NIPU BbIUMCICHUSAX (IpU HEOOXOJUMOCTH C
HaMpaBJIsIONIEi TOMOUIBIO).

Hcnoab3oBaTh JeCATHUHBIE ApoOM TpU IpeodpazoBaHUU
BEJIMYMH B METPUUYECKOM CHCTEME MEP.

BoinoaHATL apudMeTnyecKue 1eidcTBUA C OOBIKHOBEHHBIMU U
JECATUYHBIMH JPOOSIMHU.

Beruucasrts 3HAYECHUS BBIPaKCHU, cozeprKalux
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOH,  BBINOJHATH
npeoOpazoBanusg JApoOel, BBIOMPATH CHOCO0, NMPUMEHATH
cBoiicTBa apuMEeTHUECKUX IEHCTBUIA A1 pallMOHATH3AIUU
BBIYMCIICHU.




CocTaBiasiTb OTHOUIEHMS M IPONOPLHH, HAXOAMTH OTHOILLIECHUE
BEJIMYMH, JICTIUTh BEJIMYMHY B IAHHOM OTHOILICHUH.

Haxoauth 3KcnepuMMeHTAIbHBIM IYTéM OTHOLICHHWE JIMHBI
OKpyXHOCTH K €€ Juamerpy (Ipu HEOOXOAMMOCTH C
HAIPAaBJIAIONIEH TOMOIIIBIO).

HaxomuTh MacmTal 1uiaHa, KapThl U BBIYUCIATH PACCTOSHUS,
MCIOJIB3YS MacIlTad ¢ OMOpOol Ha AITOPUTM YUEOHBIX JACHCTBUM.
OOBSICHATH, YTO TAKOE IIPOLIEHT, YIOTPEOIATH 000POTHI pEUYH CO
CJIOBOM «IIPOLICHT». BbIpaxkaTh NPOLEHTHI B Ipo0sIX U 1podu B
MPOIIEHTaX, OTHOLICHHE IBYX BEJIMYMH B MIPOICHTAX.
BbIunciasiTe OPOLIEHT OT YUCIIA U YUCIIO IO €T0 HPOLIEHTY.
OxpyrasTs ApodU U IPOLEHTHI, HAXOAUTh TPUOIMIKEHUS YU CET
IPU HEOOXOIMMOCTH € UCTIOJIB30BAHUEM BU3YAIbHOM OMOPHI.
Pematp 3agaum Ha YacTH, MPOLEHTHI, NPONOPIHH, Ha
HaxXOoXJIeHue ApoOu (TPOIeHTa) OT BETUYHUHBI U BETUYHUHBI 110 €€
npoOu (TpoleHty), npoOu (MPOLeHTa), KOTOPBIA COCTaBIISIET
onxHa BenuuumHa oT apyroi. IlpuBoguTts, pa3duparkb,
OIIEHNBAThH PA3JIMYHBIC PEHICHHUS, 3alIUCH PEIICHUI TEKCTOBBIX
3aj1a4 Mpy HEOOXOJUMOCTH C HAINPABIIAIOLIEH MOMOIIBIO.
N3Baexkars uHpoOpMamu ©3 TAOMUMI U JAMATPAMM,
MHTEPIPETHPOBATH TaOJIMYHBIE JTaHHBbIE, OTpeNieNiTh
HanOoJIbIIIee M HANMEHBIIIEE U3 TIPEICTABICHHBIX JTaHHBIX.

Harasanas
reomeTpusi.
Cummerpust
(69)

*QOcesast cummertpus. LleHTpanbHas cuMMeTpusl.

[TocTpoeHne cUMMETPUYHBIX BUTYD.
CuMMmeTpus B IPOCTpaHCTBE™.

Pacno3naBaTh Ha yepTekax M M300pakeHUsIX, H300pakaTh OT
PYKH, CTPOUTH C TOMOIIBI0O MHCTPYMEHTOB (Urypy (OTpe3oK,
JIOMaHyl0, TPEYrOJbHUK, TPAMOYTOJIBHUK, OKPYXHOCTD),
CUMMETPUYHYK) JAHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIPaBIIIONIEH TTOMOIIBIO.

Haxoauth npuMepbl CUMMETPUH B OKPY>KaIOILIEM MUDE.
MopneaupoBars U3 Oymaru JBe (UTYpbl, CHUMMETPUYHBIC
OTHOCHUTEIIBHO INPSIMOM; KOHCTPYHPOBATh TI'€OMETPHYECKUE
KOH(UTypaIHy, UCIIOJIb3Ys CBOICTBO CHMMETPHUH, B TOM UHUCIIE C
MOMOUIBIO IIU(PPOBBIX PECYPCOB C OMOPOI HA AITOPUTM YUEOHBIX
JIEUCTBHIA.




Boipaxkenus
¢ OykBamMu
(6w

[TpumeHeHue OyKB Ul 3aIIMCH MaTEMAaTUYECKUX BbIPAKEHUH U
npe/uiokeHni.  *BykBeHHbIE  BBID@KEHHSI W YHCIIOBBIC
[IOACTAHOBKU ™.

bykBeHHBIE paBEHCTBA, HAX0XKJICHUE HEU3BECTHOIO KOMIIOHEHTA.
DopMmyJIbL.

Hcnonb3oBaTh OYKBBI 11 0003HAYEHHs YHCEN, NP 3allUCU
MaTEeMATHYECKUX  YTBEPXKACHHM, COCTABIATh OYKBCHHBIE
BBIPAYKECHHUS 10 YCIIOBUIO 3aJ]a4H.

HccaenoBarh  HECIOXKHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
HCITOJIB30BaTh OYKBBI JJI UX 3aITUCH.

BolunciasiTh 9MCIOBOE 3HAUYCHHWE OYKBEHHOTO BBIPAKEHUS MPU
3aJIaHHBIX 3HAYCHUSAX OYKB C ONOPOM Ha aJTOPUTM Yy4eOHBIX
JIEHCTBHIA.

3anucbiBaTh dhopmyibi: nepumMeTpa u IUIOILA a1
NpSIMOYTOJIbHUKA, KBajpaTa; JUIMHBI OKPYXHOCTH, TUIOIIAJN
KpyTa; BHIMOJIHSITH BRIYHCJIEHHS 110 3TUM (HOopMyIaM.
CocraBasith (GopMyJibl, BBIPAKAIOLIUE 3aBUCUMOCTU MEXIY
BEJIMUMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTh, BpEMs, OO0BEM padOTHI;
BBITMIOJHATH BBIYUCIICHUS IO 3TUM (opMyJiam.

HaxonuTh  HEW3BECTHBI  KOMIIOHEHT  apH(pMETHUECKOTro
IEUCTBUA.

Harasanas
reoMeTpus.
Durypbl

HA IJIOCKOCTH
(14 9)

YeThIpEXYTroJIbHUK, IIpUMEpPEHL YETBIPEXYTOJIBHUKOB.
[IpsmMoyronbHUK, KBagpaT: CBOHCTBAa CTOpPOH, YIJIOB,
JMaroHanei.

N3mepenue yriioB. Buibsl TpeyrojJbHHUKOB.

[Tepumerp MHoroyronpHuka. Ilmomans ¢urypsr. dopmyssl
nepuMerpa M IUIOWAAM HpsMoyronbHuKa. [lpubmmxénHoe
U3MepeHue miouanu Guryp.

*[IpakTuueckas padora «Ilmomans kpyra» *.

N300paxkaTh Ha HEIWHOBAHHOW W KJeT4yaroll Oymare c
HCIIOJIb30BAHUEM YEPTEKHBIX MHCTPYMEHTOB
YETBIPEXYTOJIbHUKHU c 3a/1aHHBIMH CBOMCTBAMH: c
NnapajuieIbHbIMHU, MEPHNEHIUKYISIPHBIMA, PABHBIMH CTOPOHAMH,
NpSIMBIMU ~ yTJIaMH W JIp., PaBHOOEIPEHHBINM TPEyTOJIbHUK.
IIpennarars 1 00cyK1aTh C1IOCOOBI, AATOPHUTMBI IIOCTPOEHUS.
HccnenoBarb,  UCHONB3YS  OKCIIEPUMEHT,  HaOJIIOJCHHE,
MOJECIIMPOBAaHUE, CBOMCTBA IIPAMOYIOJbHUKA, KBajpara,
pa3OuBaTh Ha TPEYTOJIBLHUKH C OMTOPOI HA BOTIPOCHBIH TJIaH.
O00CcHOBBIBATDH, ONPOBEPrarb C IOMOIIbIO KOHTPIPUMEPOB
YTBEPXKACHUS O NPSIMOYTOJIbHMKE, KBaJpaTe, Paclno3HaBaTh
BEPHBIC U HEBEPHBIE YTBEPKIACHUS.

N3MepsiTh U CTPOUTH C MOMOIIBIO TPAHCIIOPTUPA YIJIBI, B TOM
YHUCJIE B MHOTOYI'OJIBHUKE, CPAaBHUBAThH YIUIbI; Paclo3HABATH
OCTpBbIE, NPSIMbIE, TyTbIE, PA3BEPHYTHIEC YIIIbI.

Pacno3naBathb, H300paxaTh OCTPOYTOJIbHBIN, IPIMOYTOJIBHBIN,




TYIOYTOJIbHBIM, paBHOOCIPEHHBIH, PaBHOCTOPOHHMI
TPEYrOoNbHUKUA (NP HEOOXOAWMMOCTH C  HCIIOJIb30BAHUEM
BU3YaJbHOU OMOPHI).

Boruucasts nepuMeTp MHOT'OYTOJIbHUKA, IJI0ILA]Tb
MHOTOYT'OJIbHUKA pa30MeHHeM Ha MPSMOYTOJIbHUKH, HA paBHbBIE
GUrypsl, HCHONB30BATh METPUUYECKUE EAMHHIBI H3MEPEHUS
JUTMHBI 1 IJIOIIAAM C OTIOPOM Ha alTOPUTM Y4eOHBIX IeHCTBUH.
Hcnonb3oBath NpudInkEéHHOEe U3MepeHne JIUH U IUIOIaneh
Ha KJIeT4aroil Oymare, NpUONMKEHHOE W3MEPEHUE [UIMHBI
OKPY>KHOCTH, TUIOIIAJH KpyTa.

IToo0xkuTEIBHBIE H

]_[eJ'IBIe qucjia. *MOI[y.HB quciia, reoMCTpHUUCCKasa

IIpuBOAMTH, NpPHUMEPHI HCIOJIL30BAHHUS B PEATBHOW KU3HU

OTpHNATEe/IbHBIE | MHTEpHpeTalys Momys. YucIoBbIe HPOMEKYTKH *, TI0JIOKMTENBHBIX U OTPULATENbHbIX YUCEIL.
mcIa TonokuTenbible 1 OTpuuaTensibre umcia.  Cpasherme | I300PAKaTh UEIbIC UMCIA, TONOKUTEILHBIC H OTPHIATCIHHBIC
(40 4) HOMOKHTEIBHBIX M OTPHLATEIbHBIX dncer. Apudmernueckue | HCIa TOUKAMH HA WHCIOBOH IPAMOMH, HCTIOIB30BATE YHCIIOBYIO
JeHCTBYSA C TTOI0KUTEIBHBIMU U OTPHIATENLHBIMY ukcamy, | IPAMYIO JUTA CPABHCHMA GHCCI.
PelweHte TEKCTOBbIX 31a1. IpuMeHsIT, NPABWJIA CPABHEHHUS, YHNOPSAOYMBATEL ILENIbIe
qucia; *HaxoauTh MOyJIb Uuciia™,
@®opMyIMpPOBATH NPABUJIA BLYUCICHUS C HOJI0KHTENLHBIMU U
OTPHULIATENBLHBIMA YUCIAMH, HAXOAUTH 3HAYEHHSI YHMCIIOBBIX
BBIPAKECHH, COZEpIKALLNX JEUCTBUSA
C TOJOXKHUTENLHBIMA M  OTPMIATENbHBIMM YMCIAMH HpH
HE0OXOMMOCTH C OIIOPOii Ha aITOPHTM HPaBUIIA.
IpuMeHsITL  CBOWCTBA CIOKEHHMS W yMHOMXEHHS  JUIS
npeoOpa3oBaHMs CYMM U MPOU3BEICHUM.
Mpeacrapaenue | [IpsAMOyronbHas — cuCTEMAa  KOOPAMHAT Ha  IUIOCKOCTH. | OOBACHATL M HJUIIOCTPUPOBATHL MOHATHE IPAMOYTOJLHOM
JIAHHBIX KoOpaMHATHI TOUKU Ha IJIOCKOCTH, abCIycca ¥ OpAMHATA. CHCTEMBI ~ KOODAMHAT  HAa  ILUIOCKOCTH,  MCHOIb30BaTh
(6 1) CTon6YaThIe M KPYroBble TUATPAMMbL. TEPMHHOJIOTHIO; CTPOUTh Ha KOOPIMHATHOMN MJIOCKOCTH TOUKH M

[Tpaktuyeckas padora «IlocTpoeHue quarpamm».
Pemenne  TEKCTOBBIX  3a4ay,  COAEpIKAIIMX
IpeJICTaBJICHHbIE B TA0IHUIAX U HA JUarpammax.

JaHHBIC,

Gurypsl Mo 3aJlaHHBIM KOOPJAMHATAM, HAXOAUTH KOOPIUHATHI
TOYEK.

Yuratb cTojbuaTeie 51 KpPYTOBBIE JHarpamMMel;
WHTEPNPETHPOBATH JIAHHBIE; CTPOUTH CTOJI0YATHIE TUATPAMMBI.
Hcnoan3oBarh uHGOpMaNuUIO, PEACTABICHHYIO B TaOIUIAX,




Ha JuarpamMmax JJid pPELIeHHUs TEKCTOBBIX 3aJad MU 3a1ad U3
peanbHOU KU3HU.

Harasnuas
reoMeTpusi.
Durypsbl

B NIPOCTPAHCTBE
9 v)

*[IpssMoyroJbHBIN Mapaienenumnes], Kyo, npusMa, nupammuaa,
KOHyC, UMiauHAp, Imap u  cdepa.  M3o0Opaxenue
MPOCTPAHCTBEHHBIX ¢buryp. [Tpumepsl pa3BEPTOK
MHOTOIPAaHHUKOB, IIWJIMHAPA U KOHYCA.

[TpakTrdeckas paborta «Co3pnanue Mojeaei
IPOCTPAHCTBEHHBIX (pUTYDPY.

[Tonsitue oOBEMA; emauHMIBI H3MepeHHus o0bEMa. OOBEM
PSIMOYTOJIBHOTO TIapajuIesienuieia, Kyoa, popmMyiiel 00béma *,

Pacno3naBaTh Ha 4epTekax, pUCYHKaX, ONMCHIBATH IUPAMULLY,
npu3My, LWIMHIAP, KOHYC, LIap, H300paxkaTh HUX OT pYKH,
MOJeJUPOBaTh U3 OyMmaru, IUIACTHIIMHA, IPOBOJOKH U JIp. C
Hanpasisomeil nomompo. [IpuBoAMTL NMpHMepPbI OOBEKTOB
OKPY’KaroLIero Mupa, UMELINX (GOpMbl HaA3BaHHBIX TeJl.
Hcnonb30BaTh TEPMHHOJIOTMIO: BEpIIMHA, pedpo, TIpaHs,
OCHOBaHMUE, BBICOTA, PAJINyC U IUAMETP, pa3BEPTKA.

H3yyaTh, UCTIONB3Yys SKCIIEPUMEHT, HAONIIOJIEHHE, W3MEPEHHUE,
MOJICJIMPOBAaHUE, B TOM 4YHCJIE KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOIICTBA HA3BAHHBIX TEJ, BBIABJISATH CXOACTBA M PA3IMUHA:
MEXY MUPaMHUJION M IPU3MOIl; MEXIY LMIMHIPOM, KOHYCOM U
LIapOM.

Pacno3snaBath pPa3BEPTKU Mapajuienenunena, Kyoa, MpU3MBbl,
UpaMU/Ibl, KOHyCa, HWINHAPA; KOHCTPYMPOBATh JAHHBIE Tella
U3 pa3BEPTOK, CO3/aBaTh HUX MOJEIM C HalpaBIAOLICH
MTOMOLUIBIO.

Co3naBaTh MOJeIH NPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, TUIACTUIIMHA U JIP.) C OIIOPON Ha aIrOPUTM yUeOHBIX
JIEUCTBHIA.

N3mepsaTh Ha Moaeasix: UIMHBI pPEOEP MHOIOTPAHHUKOB,
JMaMeTp I1apa.

Boruucasats mno  ¢opmyaam: 00bEM  IPAMOYIOJIBHOTO
napajjenenunena, Kyoba; HCIoJb30BaTh €AMHUIBI M3MEpPEHHS
00b€Ma; BBIYHCAATH OOBEMBI TEJ, COCTABJICHHBIX U3 KYyOOB,
napajJleNIeUIe0B; peliaTh 3aa4i C PEallbHBIMU JaHHBIMU C
OTIOPOii Ha CIIPaBOYHYIO HHPOPMAIIHIO.

[HoBTOpEHUE,
000011EeHME,
CUCTEeMATU3ALMS
(20 v)

[ToBTOpEeHNE OCHOBHBIX TMOHSATUH U METOIOB KYpCOB 5 U 6
KJ1accoB, 0000IIEHIE U CUCTEMATH3alisl 3HAHUHN.

BoruucasaTs 3Ha4€HUs BBIPAXKXEHUH, COAEPKALLNX HATYpaJIbHBIC,
Lenble,  TOJIOXKWUTEIBHBIE W OTPULATEIBHBIE  YHUCIA,
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOH,  BBINOJIHATH
peoOpa3oBaHus 4YMCEN U BBIPAKEHUN MPU HEOOXOIMMOCTH C




HaIPaBJISAOIIEH TOMOILBIO.

Bui6upaTh c1ocod CpaBHEHMSI YU CENl, BHIUUCICHUM, MPUMEHSATH
cBOiicTBAa apuMeTHUYeCKUX IEHCTBUM MJi1 palMOHaIN3alUuU
BBIUMCIICHU.

Pemath mpocreiime 3a1a4uu U3 peaibHOUN KU3HU, MPUMEHSTH
MaTeMaTH4YeCKue 3HaHWs /U1 pPELIeHus 3a7ad U3 APYyTrux
MIPEAMETOB.

Pemath npocreiimmue 3a1a4u pasHbIMH CIIOCO0AMM.
OcyuiecTBJASTh CAMOKOHTPOJb BBIIOJHAEMbIX JIEUCTBHI H
CaMOIIPOBEPKY pe3ysibTaTa BIYNCICHUM.

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJI'EBPA» (11O 'OJAM OBYYEHUS)

7 kaacc (He menee 102 u)

HaszBanmue

pasaesa (TemMbl)
Kypca (4McJ10

OcHoBHOE€ CoI€piKaHue

OcHoBHbBIE BHADBI 1eITEJIbHOCTH oﬁyqaloumxca

4acoB)
Yucaa n [ToHsiTHE palIMOHATIBHOTO YHUCIIA. CucTreMaTH3NPOBATH M 000TaIaTh 3HAHUS 00 OOBIKHOBEHHBIX
BbIYMCJICHHS. Apudmerndeckue IEHCTBUS C PAIMOHAIBHBIMUA YHWCIAMHU. | M IECATUYHBIX IPOOSX.
PauunonanbHble CpaBHeHMe, yIIOPsI0YMBAaHNE PAIMOHAIBHBIX YHCET. CpaBHHMBATBH H YHNOPSII0YMBATH APOOHU, IPeoOpa30BbIBas MPH
yuciia CreneHb C HATYpaJIbHBIM MMOKa3aTEIEM. HEOOXOAMMOCTH  JIECATHUYHBIE JpOoOM B  OOBIKHOBEHHBIE,

(25 )

Penienre oCHOBHBIX 3aaad Ha ,[[pO6I/I, IMPOLCHTHI U3 peaﬂBHOﬁ

MPAKTUKH.

[Ipyu3Haku  AEIMMOCTH,  Pa3JIOKECHUS
HaTypaJdbHbIX YHCEL.

PeanbHbie 3aBUCHMOCTH. [Ipsamas
MPONOPIIMOHATBHOCTH.

MHOXHUTCIIN

OOBIKHOBEHHBIC B JIECATHYHBIE, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOb.

IIpumensiTe  pasHooOpasHbie  CHOCOOBI M NPHEMBI
BBIYHCJIEHNS 3HAYEHHIl JPOOHBIX BBIPAKEHU, COIepKAIINX
OOBIKHOBEHHBIE H  JECATUYHBIC JpOOW: 3aMEHSITh IpHU
HEOOXOAMMOCTH  JIECATUYHYIO JApOOh  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECATUYHOMN, IPUBOJUTH BBIpAXKEHUE K (opMe,
HauOosiee ymoOOHOW Ui  BBIYMCIICHHM, TpeoOpa3oBHIBATH
JIpOOHBIC BBIPAKEHUS HA YMHOXXCHHE W JCNIEHUE IEeCSITHUYHBIX




IpoOeii K IEHCTBUAM C HETBIMHU YHCIaMH (TIPH HEOOXOAMMOCTH C
HaIPaBJIAIOIIEH TOMOIIBIO).

I[IpuBoaUTH 4YHMC/I0BbIe M OyKBeHHble NMPUMeEPbI CTEIEHH C
HaTypaJIbHbBIM I1OKAa3aTCJICM, 00BACHSAS 3HAYEHHUS OCHOBAHHUSA
CTENICHN W TOKAa3aTelsl CTENCHH, HAXOJUTh 3HAYEHHs CTEICHEH

Buja a’' (@ — moboe parMOHATBHOE YMCIIO, /I — HATYpaIbHOE
YHCII0) C OMOPOH Ha CIIPaBOYHYIO HHPOPMAIIHIO.

[ToHumaTs cMbICA 3anMcH OOJBIIHX YHCEJ € MOMOUIbIO

AeCATHYHBIX Apoleil U creneHel unciaa 10, npUMEHATH UX B

peajbHbIX CUTyalusIX.

IIpuMeHSITH IPU3HAKY JIETUMOCTH, PA3JI0KEHNUSI HA MHOXKUTEIN
HATYpaJbHBIX YHCEIL.

Pemath nmpocreiimme 3aga4M Ha 4aCTH, IPOLEHTHI, IPOIIOPLINH,
Ha HaXOXKJeHHUE IpoOH (IIPOLIEHTA) OT BETUYUHBI U BEJTMYUHBI 110
e npobu (TporieHTy), TpoOu (MPOIEHTa), KOTOPBIH COCTaBISCT
onHa BenuuumHa oT apyroi. IlpuBoauts, pa3duparkb,
OIlEHUBATH PA3JIMYHBIC PELIEHUS, 3allUCU PELIEHUN TEKCTOBBIX
3azad.

Pacno3naBath U 00bSICHSITh, OIIUPASICh HA ONPEIEIEHUS, IPSIMO
IPONOPLHOHATILHBIE U o0paTHO HPONOPLUOHATbHbIE
3aBUCUMOCTH MEX]y BEJIMYMHAMHU; MPUBOAUTH MPUMEPbI dTHX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYrUX Y4eOHBIX
MPEIMETOB.

Pemate mpocreiiline mMpakTHKO-OPHEHTHPOBAHHBIE 3324

Ha  Ipo0M, TNpOLEHThI, TNPAMYH® U  00paTHYIO

NPONOPUHOHAIBHOCTH, IPONOPIHH.

Auredpanyeckue
BBIPaKeHUA

(27 1)

byxBenHsble BoipaxeHnus. [lepemennsie. JonycTumMbie 3HaYEHUS
nepeMeHHbIX. POpMYIIBI.

[TpeoOpazoBanre OYKBEHHBIX BBIPAKCHHM, PACKPBITHE CKOOOK
Y TIpUBEJICHUE TIOIOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpalbHBIM IMOKA3aTEJIEM.
MHOTO4JICHHEI. CroxxeHmue, BBIUHUTAHUE, YMHOXEHUE

Osaagern Ha 0azoBoM YpPOBHeE anreOpanyecKkoi
TEPMUHOJIOTHEN W CHMBOJMKOW, NMPUMEHSITh €€ B IIpolecce
OCBOCHMS yueOHOT0 MaTepuania.

Haxoauth 3HayeHHs OyKBEHHBIX BBIPRKEHUU TNPHU 3aJaHHBIX
3HAYEHUAX OYKB; BHIIIOJIHATH BEIYUCICHHS IO (hopMyIIaMm.
BbInoaHATHL IPe0Opa30oBaHus LEJIOT0 BbIPAKEHHsI B MHOTOWICH




MHOTOYJICHOB.  DOpMyJNbl  COKPAIIEHHOTO  YMHOMXCHHS.
Pa3noxxenre MHOTOUYJIEHOB HA MHOYKUTEIH.

MIPUBEJICHUEM TTOJ00HBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yYMHOXKEHHE OJHOYICHa HAa MHOTOWIEH H
MHOI'OWJI€Ha Ha MHOIOYICH, MPUMEHATh (HOpMyJbl KBajpaTa
CyMMBI M KBaJpaTa pa3HOCTH C OINOpPOM Ha CHPABOYHYIO
nHpopManuro.

OcyuiecTBJIsATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIH
myTEM BBIHECEHUS 32 CKOOKH OOIIEro MHOXHUTEIS, TPUMEHEHHSI
dopMyBl  pasHOCTH KBaapaToB, (OPMYyT  COKpPAIIEHHOTO
YMHOXXEHUSI C OTIOPOH Ha CIPaBOYHYIO HH(POPMAIIHUIO.
Ipumensitb 1peoOpa3oBaHUE MHOTOWICHOB /ISl PEIICHHS
pa3IMYHBIX 3a/la4 W3 MATeMaTHKH, CMEXHBIX IPEJIMETOB, W3
peanbHON NMPAKTUKHU.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

YpaBHeHus
U HepaBeHCTBa
(20 u)

VYpaBHeHue, IIpaBuia peoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIBHOCTh YPABHEHUI.

JInHeitHOe ypaBHEHUE C OJJHOM NTEPEMEHHOMN

IEepPEMEHHOM, pelieHue JIMHEHHbIX ypaBHeH. Pemenne 3anau
C IOMOIIBIO YPAaBHEHHM.

*JIuHeltHOe ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk *.
CucreMa IByX JTUHEHHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMH.
Pemenune cucreM ypaBHEHUH CcIOCOOOM MOJCTAHOBKU U
CIIOCOOOM CIIOKEHHS.

Pemath n1uHENHHOE YpaBHEHHE C OJTHON IEPEMEHHONU, MPUMEHSA
NpaBMJIa N1IEPEX0/A OT UCXOAHOIO YPABHEHUSI K PABHOCHIIBHOMY
eMy Oozee npoctoro Buja. [IpoBepsATh, ABISAETCS JIM KOHKPETHOE
YHCJI0 KOPHEM YPaBHEHUS.

IMogOoupaTs nmpuMepsl Map 4YHUCEN, SBISIIOIIMXCS pPELIEHUEM
JMHENHOIO YpPaBHEHUS C IBYMs IEPEMEHHBIMH.

CTpouth B KOOPJAMHATHOW IUIOCKOCTH TpaduK JHHEHHOTO
YpaBHEHHUsI C JBYMs IEpeMEHHbIMH (IIpY HEOOXOAMMOCTU C
HCIIOJIb30BAHUEM CMBICIOBOM OMOpPBI); MOJB3YSACh I'padUKOM,
NPUBOJAUTH IPUMeEPbI PELICHHUS YPABHEHHS.

HaxonuTth peleHue CHCTEMBI JIBYX JIMHEHMHBIX YPaBHEHHUH C
JIByMsI IEPEMEHHBIMU C OITOPOH Ha aIrOPUTM YUEOHBIX I€HCTBUH.
CocTaBJsiTh U pemiaTh YpaBHEHUE WIN CUCTEMY YPABHEHUH 110
YCIIOBUIO 33Jaud, HWHTEPIPETUPOBaTbH B COOTBETCTBUU C
KOHTEKCTOM 3aJauyd TOJY4YEHHBIH pe3ynbTaT ¢ OMOpoil Ha
BOIIPOCHBI IJIaH.

Koopaunarsi
U rpadguku.
DOYyHKIMU

Koopnnaara Toukm Ha mnpsAMoW. YHCIOBBIE NPOMEXKYTKH.
PaccrosiHre Mex 1y I1ByMsI TOYKaMHU KOOPAUHATHOU NPSMOU
IIpssMoyrosibHas crucTeMa KOOpAMHAT Ha IUIOCKOCTH. [Iprmephl

HN3o00paxkars Ha KOOPJMHATHOU MpAMOi TOYKH,
COOTBETCTBYIOIIUE 3aJaHHBIM KOOpJAMHATaM, JIy4H, OTpPE3KH,
HHTCPBAJIBI; 3alIMChIBATh UX HA aﬂre6panquK0M SA3BIKE.




(24 4)

rpaduKoB, 331aHHBIX (hopMysIaMu. UTeHue rpaduKoB peaabHbIX
3aBUCUMOCTEH.

[Tonsitue dynkmuu. I'paduk dynkuun. CBoiicTBa (HyHKIIHIA.
Jlunetinass  gynkums. Iloctpoenme rpaduka THHEHHON
bynkuun. ['paduk Gyakmum y = kx + b.

OTMeuaTh B KOOPAMHATHON MJIOCKOCTH TOYKU 110 33JJaHHBIM
KOOpJAMHATaM; CTPOUTHh TI'paUKU HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QOpMyJIaMH, B TOM 4YMCJE C MOMOIIbIO HUPPOBBIX
naboparopuil.

IIpuMeHsiTh, M3y4yaTh NpPeMMYIIECTBA, WHTePHPETHPOBATH
rpaduUecKuil criocod MpeacTaBIeHHs U aHATN3a Pa3HOOOPa3HOM
’KM3HEHHOM MH(pOpMaLuu.

OcBanBaTh Ha 0a30BOM YpPOBHE MOHATHE (YHKIIMH, OBJIA/ICBATH
(YHKIIMOHATILHON TEPMHHOJIOTHUCH.

Pacno3naBarp jguHeiiHy0 QyHKImMio y = kx + b, omuchIBaTH
e€ CBOMCTBA B 3aBUCHMOCTH OT 3HA4YCHHH KOA(PHUITUEHTOB k 1 b
(pu HEOOXOUMOCTH C OMOPOM HA AITOPUTM MPABUIIA).
Crpouth rpadukm TuHelHON QyHKIMU, yHKIMU Yy = kx + b
Hcnoab3oBaTh HuppoBbIe pecypesl Ul IOCTPOEHUS rpauKoB
(GYHKUMN M U3y4YEHUS UX CBOMCTB.

IIpuBOaUTE TpPUMEPH! JIMHEMHBIX 3aBUCUMOCTEM B pEajbHBIX
nporeccax u sIBICHUSX.

IToBTOpPEHME
1 00001meHune
(64)

[ToBTOpEHNHE OCHOBHBIX MOHATHI M METOJIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUH.

BbiOupaTrh, mNpUMeHATHL CHOCOOBI  CPAaBHEHUS  YHUCEIL,
BBIUUCIICHUM,  NpeoOpa3oBaHMN  BBIPAKEHUH,  peleHHs
ypaBHEHUH MPU HEOOXOAUMOCTH C HAIIPABJISIONIEH TTOMOIIIBIO.
OcyuiecTBIATh CAMOKOHTPOJb BBINOJIHAEMBIX JEHUCTBUM H
CaMONIPOBEPKY pe3yJibTaTa BBIYUCICHHM, MpeoOpa3oOBaHUM,
ITOCTPOECHUU.

Pemath npocreiiine 3aa4uu U3 peaabHON KU3HU, MPUMEHSATH
MaTeMaTH4YeCKue 3HaHWsl U1 DPELIEHUs 3a7ad U3 APYyTUX
IIPEAMETOB.

Pemiars mnpocreiiine TEKCTOBbIe 3a4a4M, CPABHUBATD,
BbIOMPATH CIIOCOOBI PELIECHNUS 3a1a4U.

8 knacc (He menee 102 )




Ha3Banmue
pa3aeJia (TeMbl)
Kypca (4uciao
4ac0B)

OcHoBHOe coaep:kanue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH oﬁyqamumxca

Yucaa n
BBIYHCJICHHUS.
KBaaparnbie
KOPHU

(15 q)

KBaapartubiii kopeHs u3 yncia. *Tlorstue 00 uppannoHaaIbHOM
grcre. JlecaTuaHbIe MPUOINKEHNS HPPANMOHAIBHBIX YHCETT.
JetictBurenbHble uncia. CpaBHEHHE ICHCTBUTEIIBHBIX YUCET ¥,
Apudmernueckuil KBaJpaTHBII KOPEHb.

YpaBHeHHe BUJIA X2 = a.

CaoiicTBa apru(MeTHIECKUX KBaJ{paTHBIX KOpHEM.
[IpeoOpazoBaHre  YHCIOBBIX  BBIPAXKEHUN,  COJACPIKAIINX
KBaJpaTHHIC KOPHHU.

®opMyJIMpOBaThH OMNpe/e/ieHHe KBaJIPaTHOIO KOPHS U3 4HCIIa,
apu(METHYECKOTO KBAJIPATHOTO KOPHS MPH HEOOXOIUMOCTH C
BHU3yaJbHOW OMOPO.

I[IpumeHsiTH OllEpallMIO HU3BJICYEHUS KBAJpPaTHOTO KOpPHS W3
quCia, HCMOJb3Ys IPU HEO0X0AUMOCTH KAJBKYJISITOP.
OueHuBaTh KB3JpaTHbIE KOPHU LEJIBIMH  YUCIAMU U
JECATUYHBIMU JPOOSIMHU.

CpaBHuUBaTL M  YNOPSAOYMBATBL  PAlMOHAIBHBIE U
UppalMOHAJIbHBIE YUCIIA, 3alIHCAHHbIE C TIOMOIIBIO0 KBAJPAaTHBIX
KOpHEH Ip1 HEOOXOIMMOCTH € HAIPaBJISAIOLIEH TOMOILBIO.

HccaenoBarb ypaBHEHUE X2 = a, HaxXOJIUTb TOYHBICE U

npuOIKEHHBIE KOpHU 1Tpu a > 0.

HccnenoBarh cBoOlicTBa KBaJpaTHBIX KOpPHEH, IPOBOISA
YUCJIOBBIE AKCIEPUMEHTHI C MCIOJNb30BAaHUEM KaJbKYJsATOpa
(xoMmbIOTEPA).

IlpumenaTs cBOMCTBA apu(pMeTHYECKHMX KOpHeH 1Jd
npeodpa3oBaHNs BbIPAKECHUI.

BbinosHATL, mnpocreiime npeodpa3oBaHUs BBIPAXKCHUN,
coJlepKalluX KBaJpaTHbIE KOPHHU. BplpakaTb NepeMeHHBIE W3
reOMEeTpPUYECKUX U PU3NYECKUX (POopMyJI MPU HEOOXOIUMOCTH C
OIOpO¥ Ha MPABHUJIO.

BorunciasTh 3HaYeHUs1 BBIPAXKEHUMN, COJEpKAINX KBaJpaTHbIE
KOpPHU, UCIIOJIB3YsI TPU HEOOXOIMMOCTH KaJIbKYJIATOP.
HUcnoan3oBath B XOA€ pelIeHUs 3a7a4  dJIEMEHTapHbIE
NPEJCTAaBICHUS, CBSI3aHHBIE C NPUOTKEHHBIMU 3HAUYECHUSIMU
BEJIMYHH.

3HAKOMUTBHCS C UCTOPHUEN pa3BUTHS MAaTEMATHKH.

Yuciaa u

CreneHs C 1eIBIM IT0Ka3aTeIIeM. CTaH)IapTHaSI 3aIlluCh YHCJa.

dopMyJIMpPOBAThH ONpeaeJieHHe CTCTICHH C [IEeTBIM TMoKa3aTeeM




BbLIYHCJICHHS.
Crenennb

¢ HeJbIM
nmoKasarejieM
(7 9)

Pasmeprsl 00BEKTOB OKpy>kKaroIiero Mupa (0T 3JIeMEHTapHBIX
YacTHI] 0 KOCMUYECKUX OOBEKTOB), IJTUTEIHLHOCTH MIPOIIECCOB
B OKPYAaroIIeM MUpe.

CBolicTBa CTENEHH C LIEJIBIM [10Ka3aTeeM.

(pu HEOOXOUMOCTH 10 BU3yaJIbHOM OTIOpe).

IpencTaBasiTth 3anuch OOIBIINX U MAJIBIX YHCEN B CTAHAAPTHOM
Bujge. CpaBHHBATh UWCIAa M BEJIMYMHBI, 3alHCAHHBIE C
UCIob30BaHueM crenenu 10.

Hcnoab30BaTh 3amMch 4YUCEI B CTAHJAPTHOM BHIE UL
BBIPQKEHUS Pa3MEpOB OOBEKTOB, JIMTEIBHOCTH MPOIIECCOB B
OKpY’KaroleM MUpe.

@opMyJIMPOBaTh, 3aNMMCHIBATH B CUMBOJHYECKOiIi (popme u
WLIIOCTPUPOBATH NMPHMEPAaMH CBOICTBAa CTENEHH C LENbIM
nokaszareieM (MpU  HEOOXOAWMOCTH C  HWCIOJIBb30BaHUEM
BU3YaJILHOW OTIOPHI).

I[IpumeHsiTh  cBoOiicTBA CTENEHM I IpeoOpazoBaHUs
BBIPOKEHUH, COJEPKAIIMX CTEIECHU C IIeIBIM IOKa3aTelieM C
UCTIOJIB30BAHUEM  CIIPAaBOYHOM HWHPOpManuu. BbINOJHATH
JAedcTBUS C 4YHCIIaMH, 3allMCaHHBIMU B CTAHJApPTHOM BHJE
(YMHOXEHUE, JIeIeHUE, BO3BEACHUE B CTEIICHB).

AsiredOpanyeckue
BbIpaKeHMHSI.
KBaaparTublii
TPEXYJIeH

(S9)

KBanparublii Tpéxunen. Pa3noxeHue KBaJpaTHOTO TpEXUICHA
Ha MHOKHUTEIIH.

Pacno3HaBath  KBaJpaTHBIM  TpPEXUIEH,  YCTaHABIMBATH
BO3MOHOCTb €r0 pa3j0KeHUs HA MHOXKHUTEIH.

PackiaapiBaTh HAa MHOMKHTEJIM KBAJApPaTHBIA TPEXWIEH C
HEOTPUIIATEIIbHBIM JTUCKPUMHUHAHTOM TPH HEOOXOIUMOCTH C
OIIOPO Ha AJITOPUTM IPaBUIIA.

Aaredpanyeckue
BBbIpaKeHHS.
AJiredpanyeckas
ApooOL

(154)

Anrebpanueckast 1po0b. JlonycTrMble 3HaUE€HUS IEPEMEHHBIX,
BXOJSIIUX B anredpandeckue BoIpaskeHust. OCHOBHOE CBOHCTBO
anreOpandeckoit npoou. CokpaiieHue 1pooei.

CrnoxeHnue, BBIYUTAHUE, YMHOXXEHUE U JieNieHe
anreOpanmveckux apoOeit. I[IpeoOpasoBaHue  BBIpaKEHUH,
coJiepKalux anredpandeckue Apoou.

3anuceiBaTh areOpanyeckue BeipaxkeHus. HaxoauTh 00y1acTh
OIPEEIIEHUS] PALIMOHAIBHOTO BBIPAKECHHUS.

BbINOJHATHL YKCIOBBIE MOJACTAHOBKHA M BBIYMCJIATH 3HAUECHUE
JpoOu, B TOM YHCIIE C TOMOIIBIO KaIbKYJIATOPA.
@opMyJIMPOBATH OCHOBHOE CBOWCTBO alireOpanyeckoi 1podu u
NPHMEHSTH €r0 Ul TpeoOpa3oBaHus IpoOeH.

BoinosHATs aeiicTBUSI ¢ anreOpandyeckuMH JApoOsMU MpU
HEOOXOMMOCTH ¢ HampaBisgomeil nomompo. [IpumeHsTh
npeoOpa3oBaHus BhIpaXKEHHUM Ui peleHus 3a1ad. Beipaxkars
nepeMeHHble U3 (opmyn (PU3MUECKUX, TECOMETPUUECKHUX,
OTNHUCHIBAIOIIUX OBITOBBIC CHUTYyallMH) TPH HEOOXOIUMOCTH C




HaHpaBJ’IﬂIOH_Ieﬁ IIOMOIIBIO.

YpaBHeHus

1 HepaBeHCTBaA.
KBaaparnsie
YPaBHEHHS

(15 49)

KBagpartHoe ypaBHeHue. HemnosiHoe KBagpaTHOE ypaBHEHHE.
dopmyia KOpHEH KBagpaTHOTO ypaBHeHus. *Teopema Buerta™.
Pemenune ypaBHeHuii, CBOAAIMXCA K KBaapaTHbIM. [IpocTeiine
JpOOHO-pallMOHANIbHBIE YPAaBHEHUSI.

Pemenne TeKCTOBBIX 3aJad € IIOMOIIBIO  KBaJpaTHBIX
YpaBHEHUH.

Pacno3HaBaTh KBaJipaTHbIC YpaBHEHUS.

3anucpiBaTh (OpPMYJy KOpPHEH KBaJIpaTHOILO YpaBHEHUS;
peliaTh KBaJpaTHbIe YPaBHEHUs] — IIOJIHbIE U HEMOJIHbIE (C
MCIIOJIb30BaHUEM CIPAaBOYHON MH(POPMAIUN).

IMpoBoauTs  mpocreiilive  HUCCIAEAOBAHMS  KBAJAPATHBIX
YpaBHEHUU.

Pemiath ypaBHeHUsl, CBOASIINECS K KBAJAPAaTHBIM, C IOMOULIbIO
peoOpa3oBaHUil U 3aMEHOM IEPEMEHHOM € OMOPOii Ha AITOPUTM
npaBuia.

Habaonath M aHAJAM3MPOBATH CBSI3b MEXKAY KOpDHAMHU U
KO3 (UIIMEHTaMH KBAJAPAaTHOTO YPABHCHHMSI.

*[IpuMeHsTH TeopemMy Buera TUIs peleHus
3a11a4 (C MCIOIb30BaHUEM 00pasia)™.

Pemath TekcTOBBIE 3aaylm alreOpanvyeckuM CIocoOoM:
MEPEXOJIUTh OT CJIOBECHOH (HOPMYIHPOBKM YCIIOBUS 3aJadd K
anreOpanveckod MoJAeNIH MyTEM COCTaBICHHS YpaBHEHHS (IIpU
HEOOXOAMMOCTH C  HAIpaBISIONMICH TOMOINBIO);  peliaTh
COCTaBJICHHOE YPaBHEHHUE; UHTEPIIPETUPOBATH PE3YJIbTAaT.
3HAKOMHTBCS C HCTOPHEI Pa3BUTHSI anreOpshl.

YpaBHeHust

U HepaBeHCTBA.
Cucremsl
YPaBHeHUil

(13 v)

JluHeliHOe ypaBHEHUE C JABYMS IE€PEMEHHBIMHU, €ro Tpaduk,
IPUMEpPHI PEILICHUs] YPaBHEHUH B IIEJIbIX YHCTIaX.

Pemenne cucreM [AByX JMHEMHBIX YpPaBHEHUH C JByMs
nepeMeHHbIMH. [IpuMepbl pelieHuss CHUCTEM HEIMHEHHBIX
YPaBHEHHUH C IByMsI IEPEMEHHBIMH.

*'paduueckass  uHTEprpeTanuss  ypaBHEHHMs C  JIByMs
NEPEMEHHBIMH U CUCTEM YPaBHEHUH € ABYMS IIEPEMEHHBIMU *.
Pemenne TeKCTOBBIX 3a7a4 € TIOMOIIBIO CUCTEM YPaBHEHUH.

Pacno3naBaTh JTUMHENHBIE YPABHEHUS C IBYMS IEPEMEHHBIMH.
Crtpouthb rpaQuKu JIMHEHHBIX YpaBHEHHH, B TOM 4MHCIE
HCMoJb3ysi HH(poBble pecypcebl (P HEOOXOOUMOCTH C
ONOpPO¥ Ha aJITOPUTM YUEOHBIX AEUCTBUIA).

Paznuyare napajulenbHBIE M NIEPECEKAIOIINECS NPSMbIE 110 UX
YPaBHEHHUSIM.

Pemiatp cuCTEMBI [BYX JIMHEHHBIX YpaBHEHUH C JBYyMsd
MIEPEMEHHBIMH MOJCTAHOBKOM U CIIOKEHUEM.

Pemath npocreinirie CUCTEMBI, B KOTOPBIX OJHO U3 YpaBHEHUI
HE SIBJIICTCS JIMHEWHBIM MPU HEOOXOJAMMOCTH C HAIPaBIISIOMICH
MIOMOLLBIO.

*[IpuBoAUTh TrpaUUecKyl0 HHTEPNPETANUIO PEIICHUs




YpaBHEHUS C ABYMsI IEPEMEHHBIMH M CHCTEM YPAaBHEHUH C IBYMS
NEepEMEHHBIMH. *
Pemath TeKkcTOBBIE 321a4H AITeOPaHYECKUM CIIOCOOOM.

YpaBHeHnus YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyIMpOBaTh CBOJiCTBA YUCIIOBBIX HEPABECHCTB,

U HepaBeHCTBA. HepaBeHcTBO ¢ 0/1HOM nepeMeHHOH. JInHeliHble HEPaBEHCTBA C | MJUTFOCTPUPOBATH UX HA KOOPJAUHATHOMN MPSIMOM.

HepaBencrBa OHOI mnepemMeHHOW U uX pemeHue. Cuctemsl JMHEWHBIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XOJI€ PELLICHUS 3a/1a4.

(12 9) HEPaBEHCTB C OJIHOW MIEPEMEHHOM U UX pelICHUE. Pemiath JMHEIIHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM,

N300paxeHue peleHus JIMHEHHOr0 HEPABEHCTBA U UX CHCTEM | M300pakaTh pellIEeHUE HEPABEHCTBA HA YMCIIOBOM MPSAMOIA.
Ha YHCJIOBOM IPAMOM. Pematsp cucTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh peIlIeHUE

CUCTEMbI HEPABEHCTB Ha YHCJIOBOM NPSMOM MpU HEOOXOAUMOCTHU
C BU3yaJbHOW OMOPOH.

DOyHKIMH. [Tonstne ¢ynkuuun. OOnacTe ompeneneHus W MHOXKECTBO | Mcmoab3oBaTh  (QYHKIMOHAIPHYIO ~ TEPMHHOJIOTHIO H

OcHoBHBIC 3HayeHu# QyHkuu. CriocoObl 3a1aHust PyHKIUIA. CHMBOJIHKY.

NOHATHS I'paduk ¢pyakmum. CBoiicTBa (QyHKIHMH, UX OTOOpakeHHWE Ha |BbIYMCIATH 3HAYeHHs1 QYHKIUH, 3aMaHHBIX QopMysiaMu (TIpH

(59 rpaduke. HEOOXOMMOCTH HCIOJb30BaTh KaIbKYJATOP); COCTABJSATH
TAGJIMIbI 3HAYEHUH QYHKIUH.
CTpouTh N0 TOYKAM rpaduku QyHKIIHIA.
OnuceiBaTh cBOMicTBa (QYHKIUMU HAa OCHOBE €€ rpaduueckoro
OpEJCTaBICHU TMpH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
MTOMOLUIBIO.
Hcnoab3oBaTh  (QYHKUMOHAJIbHYI0  TEPMHHOJIOTHIO  H
CHMBOJIMKY.
HcceaenoBarh npuMepbl IpadUKOB, OTPAXKAIOIIUX pealbHbIe
npoueccsl U sABiaeHUs. IIpuBOoAUTHL NMpHUMepbI IPOLECCOB U
SBJICHUH C 3a/IaHHBIMHM CBOMCTBaMH.
Hcnonb3oBaTh KOMIBIOTEPHbIE NPOTPAMMBI [UI TIOCTPOEHUS
rpaduKoB (PyHKIUI U N3yYEHHS UX CBOICTB

DOyHKIMH. Yrenne wu moctpoeHue rpapukoB ¢yHkuuid. Ilpumeps | Haxoquts ¢ moMoubio rpaguka QyHKIMM 3HAYCHUE OJTHOU U3

Yucnosble rpadukoB QYHKIMIA, OTPAXKAIOIIUX peaIbHbBIE MPOIIECCHI. paccMaTpuBaeMbIX BEIMUYMH M0 3HAYEHUIO APYTOil.

byHkuuu @yHKIMH, OIHCHIBAIOIINE IPSIMYIO u oOpaTHyto | B HeclnoxHbIX cilyyasix BbIpazKkaTh (OpMYJIOii 3aBHCHMOCTH

9y MPONOPLMOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. |Mex1y BETUUMHAMU.




I'padux byakoum y = x°.
DOyHKIUU Yy =

2
X7,y

2

pelleHre ypaBHEHUI U CUCTEM ypaBHEHHIA. *

k
=x,y =xy == *rpadueckoe

OnucpiBaTh XapakTep W3MEHEHHS OJHOW BEIMYHMHBI B
3aBUCHMOCTH OT U3MECHEHHUSI JPyrof

Pacno3snaBath Buabl u3ydaeMmblx ¢QyHkiuid. Iloka3piBaTh
CXeMATHYeCKH IIOJIO)KEHHE Ha KOOPIWHATHOM IUIOCKOCTH

rpadukoB byHKIMIA BHJIA: y = x4 y=x,

k
yEAxy =

HUcnonb3oBarh QyHKIUOHAILHO-TPadUUIeCKUE
npeacTaABJIeHHS /U1 PELIECHUS U UCCIIEI0BAaHUS YPaBHEHUH U
CHUCTEM ypaBHEHHIA.

I[IpumensiTe MppPoBLIe pecypehbl Uil NOCTPOCHUS I'padUKOB
(GyHKIMHA.

IloBTOpPEHME
M 000011IeHHE
(64)

[ToBTOpEeHHE OCHOBHBIX TOHSITHI M METOJOB KypcoB 7 U 8
KJ1accoB, 0000IIeHe 3HAHUH.

IIpuMeHATH cHMOCOOBI CPABHEHUS YHCEJ, BBIYMCIICHHI,
npeoOpa3oBaHuil BBIPAKEHUH, pEIIeHUs] YPABHEHU.
OcyuiecTBJASATh CAMOKOHTPOJb BBINOJHAEMBIX JEHCTBUM H
CaMOIIPOBEPKY pe3yibTaTa BBIYMCIEHHH, IpeoOpa3oBaHui,
ITIOCTPOEHHUH.

Pemare 3amaum W3  peajbHOH  KM3HM, IIPMMEHATDH
MaTeMaTH4YeCcKUe 3HaHUsA JUI peleHus 3ajad U3  Jpyrux
IIPEAMETOB.

Pemath TekcTOBBIE 32/1a4H, CPABHUBATh, BLIOUPATH CHOCOOBI
pelIeHus 3a1a4u.

9 kaacc (He menee 102 1)

Ha3Baumue
pasnesa (Tembl)
Kypca (4Hc10

OcHoBHOE coaep:kanue

OcHoBHBIE BU/IBI 1eSITeIbHOCTH 00y4aI0IIMXCH

4acoB)
Yucnan ParnmonanbHble yncia, *UppaluoHaNbHble YHMcia, KOHEUHbIE U | Pa3BuBaTh mpeacTraBjieHHsi O 4YHCIaX: OT MHOXECTBa
BbIYUCJICHUA. 6GCKOHeqHBIe JOCCATUYHBIC }IpO6I/I. MHuokecTBO HaTypaJIbHBIX YUCEJI JO MHOXKCECTBA )IefICTBHTeHI)HBIX HUCCII.




JlelicTBUTE/IbHDbIE
quciaa
(99

JEUCTBUTEIBHBIX  4YUCEN; JCUCTBUTEIBHBIE YUCIA KAk
OeCKOHEUHbIE JIeCATHUYHBIE npodu. B3ammHO onHO3HAYHOE
COOTBETCTBUE MEXJy MHOXECTBOM JICHCTBUTENBHBIX YHCEI U
MHO>ECTBOM TOYEK KOOPAUHATHOU IPSMOM.

CpaBHeHHE  [€HCTBUTENBHBIX  4YHCEN, apUPMETHYECKHE
JIIEHCTBUSA C NEUCTBUTEILHBIMA YUCIAMHA. ¥

[TpubinxEHHOE 3HaYEHNE BEITMUUHBI, TOYHOCTb MPUOIIMKEHHS.
Oxpyrinenue wuucen. Ilpukuaxka U  oOLiEHKa pe3yibTaToOB
BBIYMCIICHUM.

O3HaKkoMHTBCH c BO3MOKHOCTBIO MIPEICTABICHUS
JNEHCTBUTEILHOTO YHClIa KaKk OECKOHEYHOU IECSITHYHON apodu,
NPUMEHSATh JICCATUYHbIE NPUOIMKEHUS paAlMOHAJIBHBIX U
UPPALIMOHATIBHBIX YHCEI.

*3anucepIBaTh, CPaBHMBATh U YIOPSiI0YMBATh
JIEACTBUTEIILHBIE Ynciia *.

BeinmoiHATh, coyeTas YCTHbIE W NHCbMEHHBIE IPUEMBI,
apugMeTHYeCKHe JeHCTBUA C PAlMOHAILHBIMU YHCIAMU;
HAXOJAUTh 3HAYEHHUs CTENEHEW C LEeIbIMM [OKa3aTeasiMu U
KOpHEH; BBIYMCJISITh 3HAYCHUST YUCIIOBBIX BBIPAXKEHUH.
Honyuyurs mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YUCesl B MPAKTUYECKOM IESITENIbHOCTH YEI0BEKA.
AHaMM3MPOBaTh M JeJaTh BBIBOAbI (I0CJIE COBMECTHOIO
aHa/IM3a) O TOYHOCTU MPUOIMKEHUS JIEUCTBUTEIBHOIO YHCIIa
IIPU PELICHUH 3a/1a4.

OKpyrisiTb JEHUCTBUTEIBHBIE YHCIA, BHIMOJIHATH NPUKUIAKY
pe3ysibTaTa  BBIYMCICHUH, OLEHKY 3HAYE€HUN  YUCIIOBBIX
BBIPAKCHU.

3HAaKOMUTBHCS C UCTOPUEN pa3BUTHSI MATEMATHKH.

YpaBHeHus

U HEPaBEHCTBA.
YpaBHeHus

¢ OIHOM
nepeMeHHOMn
(14 9)

JInneliHoe ypaBHeHMe. PelieHne ypaBHEHHH, CBOAAIIMXCS K
JIMHEHHBIM.

KBagpatHoe ypaBHeHMe. Pemenue ypaBHEHHH, CBOASAIIMXCA
K KBaJIpaTHBIM. buKBa/ipaTHbIE YpaBHEHHUS.

*[Ipumepbl pelieHuss ypaBHEHUH TpeTbell U 4eTBEPTOM
CTETIeHEH pa3okKeHueM Ha MHOXKUTEINH. *

Pemenue npo6GHO-paliiOHaNbHBIX YPABHEHUH.

Perenue TekCTOBBIX 3a1au aNreOpandeckuM METOOM.

OcBauBaTh, 3aNOMMHATHL W NPHMEHATH Trpaduyeckue
MEeTOIbI MPU PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CUCTEM
(mpu  HEOOXOIUMOCTH C ONOpPOMl Ha QJIrOPUTM y4eOHBIX
JENCTBUN).

Pacno3HaBaThb LieJble U IpOOHBIE YpaBHEHUS.

Pemath JiMHeliHble U KBajJpaTHble YPaBHEHHsl, YPaBHCHUS,
CBOJASIIMECS K HHMM, IpocTellnne JIpoOHO-paliioHaIbHbIE
ypaBHEHHS.

IIpennaraTh BO3MOXKHBIE CIIOCOOBI PEIIEHUs TEKCTOBBIX 3ajad,
o0Ccy:k1aTh HMX M PpelaTh TEKCTOBBIE 33aJaud pa3HbBIMU
crocobamu.

3HAKOMMTHCS ¢ HCTOPHEl Pa3BUTHS MATEMaTUKU

YpaBHeHust

JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduK.

OcBauBaTth " INPUMECHATD HpI/IéMBI pe€miCHuA CUCTEMBI ABYX




U HepaBeHCTBA.
Cucrembl
YpPaBHeHUil

(14 v)

Cucrema AByX JIMHEHHBIX YPaBHEHHH C IByMsI IEPEMEHHBIMU U
eé peweHue. PemeHune cucrem ABYX YypaBHEHUH, OJHO U3
KOTOPBIX JIMHEIHOE, a APYyroe — BTOPOIl CTEIEHH.
['paduueckass uHTEpHpeTaMsi CUCTEMBbl YPaBHEHHUH C ABYMS
HEPEMEHHBIMH.

PereHne TEKCTOBBIX 3a/1a4 alreOpanyeckuM CIiocOOOM.

JMHEWHBIX YPaBHEHHH C JBYMs TICPEMCHHBIMUA M CUCTEMBI JIBYX
YpaBHEHHUI, B KOTOPBIX OJJHO YPABHEHUE HE SBJISACTCS TUHEHHBIM
(0 BU3yaJIbHOM OTOPE).

Hcnonb3oBaTh (QYHKIHOHATHHO-TpPAUUIECKUE TMPEACTABICHUS
JUIs pellleHHs] U HCCJIeI0BAHNsl YPABHEHUH U CHCTEM.
AHAJIU3NPOBATHh TEKCTHI 3a/1a4, peliaTh UX anreOpanvyeckum
CIocoO0M: MepPexXoauTh OT CIOBECHON (OPMYIUPOBKH YCIOBUS
3aJlauM K areOpanveckoi MOIeTH MyTEM COCTABICHUS CHCTEMBI
YpaBHEHUIi; pelmaTh COCTaBICHHYIO CHCTEMY YpaBHEHHUI;
HHTEPNPETHPOBATH PE3YJIbTAT.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS MaTEMAaTUKU

YpaBHeHus

U HepaBeHCTBA.
HepaBencrBa
(16 v)

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

JIuneiiHble HEPABEHCTBA C OJHOW NIEPEMEHHOM U UX PELICHHUE.
CucreMbl TUHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOW U HX
peleHue.

KBaapaTHble HEPABEHCTBA U UX PEILLIECHUE.

I'paguueckas  MHTepHnpeTanusi HEPaBEHCTB U  CUCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.

Yurarh, 3anucbiBaTh, MNOHUMATb, WHTEPIPETHPOBATH
HEPaBEHCTBA; UCIOJIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
BoinoHsTh 1npeoOpa3oBaHusl HEPABEHCTB, MCMOJIB30BATH IS
peoOpa30BaHuUs CBOWCTBA YUCIIOBBIX HEPABEHCTB.
Pacno3HaBaTh JUHEIHbIC U KBAJpaTHbIC HEPABEHCTBA.

Pemath JuHEWHbIE HEPABEHCTBA, CHUCTEMBbl  JIMHEHHBIX
HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIIOYAIOIIMX KBaJIpaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAATh I1OTYUYCHHbIE PELICHMUS.
N3006paxkarh perieHre HEPaBEHCTBA M CUCTEMbl HEPABEHCTB Ha
YHUCIOBOM MPSAMOM, 3aNMCBIBATh PEIIEHHME C IOMOUIBIO
CHUMBOJIOB.

Pemarth KBaJpaTHblE HEPABEHCTBA, MCIONB3Ys Tpaduueckue
MIpPEJICTaBICHHUS.

OcBauBaTh W NPHUMEHSITb HEPABEHCTBA IIPU PELICHUU
pa3IMYHbIX 33]a4, B TOM YHCJI€ IPAKTUKO-OPUEHTHPOBAHHBIX.

DyHKIUH
(16 4)

KBanpatnunas ¢ynkuus, e€ rpaduk u cpoiicta. Ilapabona,
KOOPJWHATHI BEPIIMHBI TApa0O0IIbl, 0Cb CAMMETPHH MapadOITbL.
Crenennble (YHKINU ¢ HATYpaJIbHBIMU MOKa3aTeNsIMH 2 U 3, UX
rpaduku 1 cBOMCTBA.

Ipadukn Gynkumii: y = kx,y = kx + b,,y = ax’,y = ax’, y

Pacno3naBath BU/bl U3yYaeMbIX (QYHKIHH; HILTHOCTPUPOBATH

CXeMATHYECKH, O0BSICHATH DPACIOJ0KEHUE HAa KOOPAMHATHOU

IUIOCKOCTH rpadukoB GpyHKIMM Buga: y = kx,y = kx + b,,y =

ax?, y = ax’,
k .

Y = /X, ¥ = — B 3aBUCHMOCTH OT 3Ha4eHUI KO3()PHIHEHTOB;
X




OMHCHIBATh UX CBOMCTBA.

Pacno3naBaTh KBaJpaTHUHYIO (PYHKIUIO 110 GopmyIie.
[IpuBoanTs, mNpUMeEpPbl KBAaJPAaTHUHBIX 3aBUCUMOCTEH U3
peanbHOH JKU3HHU, (PU3UKH, TEOMETPHH.

BoisiBasite 1 000011aTh OCOOCHHOCTH Tpaduka KBaJApaTHUHON
Gysxkumm  y = ax’> + bx + ¢ (Ipu  HEOOXOAUMOCTH  C
HAIPAaBJIAIONIEH TOMOIIIBIO).

CTpouTh M H300paKaTh cXeMaTH4eCKH rpapUKH KBaIPATHIHBIX
(yHKUMIA, 3a1aHHBIX GOpPMyJIaMH BUAA Y = ax’, y = ax* + q,y
=a(x +p)’, y=ax®> + bx + ¢ (upu HeOOXOZUMOCTH C
BU3YaJbHOU OMOPOH).

AHAJIM3UPOBAThH U MPUMEHATH CBOIICTBA U3Y4YeHHbBIX (QyHKINI
JUIS UX TOCTPOCHHS, B TOM YHCIE C TOMOIIbIO IM(POBHIX
pecypcoB.

YucaoBble
NoCJIeA0BaTEIbHOC
TH

(15 9)

[ToHsiTHE YMCIIOBOM MTOCIIEIOBATEIBHOCTH.

3amaHne TOCIIEAOBATENIFHOCTH PEKYPPEHTHOH (GopMysoi u
dbopMmyIoii n-ro uieHa.

Apudmerndeckas u reoMeTpudecKas nmporpeccun. opMyibl 71-
ro 4jeHa apuMeTHUecKo MW TreoMeTpuyecKod Mporpeccui,
CYMMBI IIEPBBIX 71 YJICHOB.

*N300pakeHne 4YJIeHOB apu(PMETHUECKOW M TeoMeTpUYeCcKO
IIPOrPECCUM TOUYKAMM Ha KOOPAUHATHOM IJIOCKOCTH.
JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.

CrnosxHble MPOLIEHTHL. *

OcBauBaTh M MPUMEHATHh UHICKCHbIE 0003HAUCHUS, CTPOUThH
peueBble BBICKA3bIBAHUSI C HCIOJIb30BAHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C MOHSATUEM MOCIIEI0BATEIbHOCTH.

AHaau3upoBaTh GOpMyJITy 7-TO YIEHA IOCIEI0BATEIbLHOCTH WIH

PEKYPPEHTHYIO bopmyiy U BBIYHCJIATH YJIEHBI
IIOCJIEI0BATEIBLHOCTEH, 3aJIaHHBIX ITUMH bopmynamu.
YcranasanBarb 3aKOHOMEpPHOCTh B IIOCTPOECHUNU

MOCJIEZI0BATENbHOCTH, €CJIU BBIMHMCAHBI TEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3HaBarh  apudMETUUECKYID U  T€OMETPUUYECKYIO
IPOTPECCUU MPH Pa3HBIX CIIOCO0AX 3a/laHUs.

Pemiate 3a7auM C WCHOJNBb30BaHMEM (OpPMYJ n-TO 4YJEHA
apu(METUYECKOH U TE€OMETPHUYECKOW MPOrpeccHil, CyMMBI
MEPBBIX 71 YIIEHOB C OMOPOil Ha CIPaBOYHYIO HHPOPMAIIHIO.
*N300paxkaTh WICHBl IIOCJENI0OBAaTEIILHOCTH TOYKAaMU Ha
KOOPJIMHATHOMU TIJIOCKOCTH *,

PaccmaTpuBaTh NpuMepbl NPOLECCOB M SIBJEHUH U3 PealbHOU
KHU3HU, WUIIOCTPUPYIOUINE HW3MEHEHHE B apU(pMEeTHUecKOi
IpOTrpeccuy, B T€OMETPUUECKOM mporpeccuu; *u300pakaTh




COOTBETCTBYIOIIUE 3aBUCUMOCTHU TpaQUUECKu*.

Pemiate mpocreiimme 3aqauyM, CBS3aHHBIE C YHUCIOBBIMU
MOCJICIOBATEIBHOCTSIMU, B TOM WYHCIIE 3aJa4d W3 pPEaTbHOU
JKU3HM €  WCTOJB30BAaHHMEM  MH(PPOBBIX  TEXHOJIOTHUN
(37IEKTPOHHBIX TAOHII, TPAPUIECKOTO KATBKYJIATOPA U T.I1.).
*PeriaTh 3a/1a4U Ha CIIOKHBIC MTPOLIEHTHI, B TOM YHCIIE 32/1a49H U3
peaTbHON MPAKTUKH (C HCIIOJIb30BAaHUEM KaJIbKYJISATOPa). *
3HAKOMHTHCS € HCTOPHEI Pa3BUTHS MATEMATHKU.

IToBTOpEHHE,
00001IeHME,
cHCTeMATU3 AU
3HAHMH

(18 4)

Yucaa ¥ BbIYHCIEHHs (3alIUCh, CPaBHEHUE, ICUCTBUS C
NeHCTBUTENIHBIMUA YHCJIAMH, YHWCIIOBAsl TpsiMasi; MPOLIEHTHI,
OTHOUICHUS, TIPONIOPLINH; OKPYTJICHHE, TPUOIMIKEHNE, OLICHKA;
pelIeHne TEKCTOBBIX 331a4 apU(PMETHIECKUM CTIOCOOOM).

Auiredpanyeckue BbIpa:KeHUsI (mpeobpazoBanue
areOpanyecKrX BhIPAKEHUH, JOYCTUMbIC 3HAUYCHHS).
@OyHknuu (IOCTPOSHHE, CBOWCTBA W3YYEHHBIX (YHKIIHIA;
rpaduveckoe perieHNe YpaBHEHHI U UX CHCTEM).

OnepupoBaTh NOHATHAMHM: MHOXECTBO, IIOAMHOKECTBO,
Olepanyy HaJ MHOXECTBAMHU; MCIOJb30BaTh TIpaduuecKoe
IIPEICTaBICHUE MHOXKECTB JUIsl ONIMCAHUS PEaIbHBIX IIPOLIECCOB U
SBJICHUH, IPU PELICHUU 3a/1a4 U3 IPYTUX y4eOHBIX IIPEIMETOB.
AKTyaJIM3MpOBAaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC JeHCTBHS,
CBSI3aHHbIE € 4YMCJIAMHU: HATypaJlbHOE 4YHUCIO, IPOCTOE U
COCTAaBHOE YHUCIA, ACIMMOCTb HATypajbHBIX YHUCEIN, IPU3HAKU
JIEIIMMOCTH, 1LIE€JI0€ YHUCIIO, MOJYJb 4YMCa, OOBIKHOBEHHAas U
JecaTU4Has ApoOH, CTaHIAPTHBIA BUA 4Kcia, apudMeTHuecKuit
KBaJPaTHBIN KOPEHb.

BbInoHATL 1eHCTBUS, CPABHUBATH M YIIOPSA04YMBATD YUCIIA,
MIPEACTABIIT YHCIA HAa KOOPAMHATHOM MPSMOM, OKpPYIJIATH
YKCla; BBINOJHATL MNPHKUAKY H OLEHKY pe3yibrara
BBIYMCIICHH.

PemaTh TeKkcTOBBIE 3a1a4H ApUPMETHUECKUM CIIOCOOOM.
Pemiate npakTH4ecKkue 3a1a4u, COAEPKALIUE IPOLIECHTHI, 101,

YacTH, BbIPaXXAIOIIME 3aBUCUMOCTU: CKOPOCTb — BpeMsi —
paccTosiHue, 1[€Ha — KOJMYECTBO — CTOUMOCTb, OOBEM
paboTel — BpeMs — MPOU3BOAUTEIHLHOCTh TPYAA.

Pa30uparh peasibHbIe KU3HEHHBIE CUTYyalluu, GopMyJIHpPOBATH
UX Ha SA3bIKE MAaTEMATUKH, HAXOAUTH pELICHUE, IPUMEHSSA
MaTEeMaTHYECKHN anmnapar, HHTePIPeTHPOBATH PE3YJIbTaT
OnepupoBaTh NOHATHUSAMM: CTEINEHb C LEJIbIM IIOKa3aTelleM,
apudmeTnyeckuit KBa/IpPaTHBIN KOpEHB, MHOT'OYJIEH,
anredpandeckas Jpo0b, TOXKIIECTBO.




BbINOJHATL OCHOBHBIE [EHCTBHS: BBIIOJHATH PACUYETHI 110
dbopMyiiaM, TpeoOpazoOBHIBATh IIENbIC, IPOOHO-PAIIMOHATBHBIE
BBID@KEHUSI M BBIPAXEHHUS C KOPHSAMH, pPEaJM30BHIBAThH
pas3oKeHHEe MHOTOYJICHa HAa MHOXHTEIM, B TOM 4YHCIE C
UCMOJb30BaHUEM (OpMyJl pa3HOCTH KBaJpaTOB M KBajapaTa
CYMMBI U pa3HOCTH (C OMOpO Ha CIPABOYHYI0 MH(POPMALHUIO);
HaXOJAUTh JIONYCTUMBbIE 3HAUYEHUS INEPEMEHHBIX I JAPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MopaeaupoBath ¢ IOMOILBIO (OPMYJ pealbHble IPOLECCHl U
SIBJICHHUSL.

OnepupoBaTh nousiTusAMH: QyHKIMSA, rpaduK QYHKLUUHU, HYIH
(GYHKIHMH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, IMPOMEKYTKH
BO3pacTaHMs, yObIBaHMsI, HaMOOJIbIIEe U HAUMEHbIIIee 3HAUYCHUS
GyHKIMH.

AHATU3NPOBATh, CPABHUBATH, 00CYKIATh CBOWCTBA (DYHKIIHA,
CTPOUTH UX TPapUKU.

OnepupoBaTh MNOHATHSIMH: IpsIMas IPOHNOPLMOHAIBLHOCTB,
oOpaTtHass  MPONMOPIMOHAIBHOCTh,  JIMHEWHas  (QyHKIUS,
KBaJpaTH4Has QyHKLUs, napaboia, runepooa.

Hcnogab30BaTh rpadMKH TSI OTIPEIEIICHUS CBOWCTB, TIPOIIECCOB
U 3aBUCHUMOCTEW, I pEUIeHUs 3aJad U3 JPYyTrux y4eOHbBIX
IPEIMETOB M pealbHON XU3HU; MOAEIHPOBATH C ITOMOUIBIO
rpaMKOB peabHbIe MPOLECCH U SBICHHUS.

BobipaxaTth ¢gopmMysiaMu 3aBUCUMOCTH MEKIY BEIUUYAHAMH.

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I1IO 'OAAM OBYUYEHUS)

7 kiaacc (He MeHee 68 )

Ha3Baunmue
pasaesa (TemMbl)
Kypca (4uci10

OcHoBHOE conepxaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4aK0IIMXCS




4acoB)

IIpocreiimme [Tpocreiine reoMeTpuuecKre 0ObEKTHI: TOUKU, IPSIMBIE, Iyl | POPMYJIMPOBATH OCHOBHBIE MIOHATHUS U OIIPEIEICHMUSL.
reoMeTrpuyeckue M yribl, MHOTOYIOJIbHHK, JIOMaHasl. Pacmo3HaBaTh  M3yuYeHHBbIE  TE€OMETpUYECKHE  (QUTypHI,
durypsi CMeXHBIE U BEPTUKAJIBHBIE YIJIBI. onmpeeJiATh UX B3aUMHOE pACIOJIOKEHUE, BBINOJHATH
U HX CBOIiCTBA. Pabota ¢ npocreiiiuMu yeprexamu. 4epTEX MO YCIOBUIO 3a/layd (C HMCIOJIb30BAHUEM CMBICIIOBOU
N3mepenue H3mepeHune JIMHEHHBIX W YIJOBBIX BEJIMYWH, BBIYMCIICHHE |OMOPHI: HABOJSIIME BOMPOCHI W/WIM aIrOpuTMa Y4eOHBIX
reOMeTPUYEeCKHX |OTPE3KOB U YIJIOB. JICHCTBHI).
BeJIMYMH [lepumerp u  miomans  ¢uryp, cocraBieHHbIX 13 |I[IpoBoanTH ImpoCTEiilIie NOCTPOCHUS C IOMOLIBIO IUPKYJIS U
(14 ) MPSIMOYTOJIbHUKOB. JIUHEHKH.
M3MepsATH JIMHENHHBIE U YTII0BbIE BETUYUHBI FTEOMETPUUECKUX U
MPAKTUYECKUX OOBEKTOB.
OnpenenssiTb «Ha TJIa3» pa3Mepbl peallbHbIX OOBEKTOB,
NMPOBOIUTH TPYOYIO OLIEHKY X Pa3MEpPOB.
Pemath 3a7a4i Ha BBIYMCICHHUE JJIMH OTPE3KOB M BEJIUYMH
YTJIOB.
Pemath 3a/1a41 Ha B3aMMHOE PACIIONIOKEHUE T€OMETPUUECKUX
uryp.
IIpoBoauTk Ki1accu(pUKalMIO YIJIOB, BBIYUCIATH JIUHEWHbIE U
YIJIOBbIE BEIMYMHBI, MPOBOIAUTH HECJI0KHbIe HEOOXOIMMBbIE
JI0Ka3aTeNIbHbIE PACCYKICHUS.
3HaKOMUTBCS C UCTOPUEN pa3BUTHS T€OMETPHM.
TpeyrojbHuKkH [lonsiTue O  paBHBIX  TPEYrojJbHUKAX W  IepBUYHBIC | Pacmo3HaBaTh Tapbl pPaBHBIX TPEYTrOJHLHUKOB Ha TOTOBBIX
(22 v) MPEJICTaBICHUS] O paBHBIX (KOHTPYSHTHBIX) (urypax. Tpu|depTexkax (C yka3aHHEM MPHU3HAKOB) MPH HEOOXOJIUMOCTHU C

IMpU3HAaKa paBCHCTBA TPCYTOJIbLHUKOB.

[lpu3Haku  paBeHCTBa  MPSAMOYTOJIBHBIX  TPEYTrOJbHUKOB.
CBOWCTBO MeIMaHBbI IPSIMOYTOJIBHOI'O TPEYTOJIbHUKA.
PaBHOOe1peHHBIE 1 pABHOCTOPOHHUE TPEYTOAbHUKU. [Ipr3HaKu
¥ CBOMCTBA PaBHOOCIPEHHOTO TPEYTOJIHHHKA.

[TpotuB GonblIei CTOPOHBI TPEYTrOJbHUKA JEKHUT OONBIIMA
YIOJI.

[Ipocreiie HepaBEeHCTBA B TE€OMETPHH.
TpeyrojabHuKka. HepaBeHcTBO ToMaHON*.

*HepaBeHCTBO

BHU3yaJIbHOW OIIOPOM.

BeiBoauTh  cieacTBUS  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmyIMpOBaTH OIIpEIEIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MeJMaHbl TPEYroJIbHWKA; CEPEeIMHHOTO MepHeHANKYJspa

OTpe3Ka; MepuMeTpa TPEYrojbHUKA NPH HEOOXOIUMOCTH C
ONOPOM Ha AJITOPUTM IPABHJIA.




[IpsAMOyTroyibHBIN TPEYTOIBHUK C YTioM B 30°.
[lepBble MOHATHS O TOKA3aTEIbCTBAX B TEOMETPHH.

®opMyJHpoOBaTh CBOWCTBA U MPHU3HAKH PABHOOEIPEHHOIO
TPEYroJIbHUKA.

CTpouTh YepTEXKH, pemaTh 3aJa4M C IOMOIIBIO HAXO0XKJICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumeHsaTh MPU3HAKU paBeHCTBa IPSIMOYTOJIHBIX
TPEYroJIbHUKOB B 3ajadyax (C HCIOJIb30BAHMEM CMBICIOBOM
OMOpBI: HABOJAIINE BOMPOCHl W/WIM aNropuTMa Yy4eOHBIX
JIeUCTBHI).

Hcnoab3oBaTh IUPPOBBIE pECYpChl ISl HMCCIAETOBAHUS
CBOMCTB HM3y4aeMbIX Quryp.

3HAKOMHUTBCA C HCTOPHUEN PA3BUTUSA FEOMETPUU.

IHapanieabHble [TapayuenpHble mpsiMble, UX cBoMcTBa. Hakpecr nexamue, | @opMyJupoBaTh  NMOHATHE  IMAPAUICIBHBIX  IPSIMBIX,
npsiMble, CcyMMa COOTBETCTBEHHBIE U OJIHOCTOPOHHUE YTJIbl (0Opa30BaHHbIE IPU | HAXOAUTH IPAKTUUYECKUE IPUMEPBHI.
yIJIOB NEPECEUCHUH MTAPAIIIEIIbHBIX MPSIMBIX CEKYIEH). M3y4yaTh CBOICTBa yIJOB, 0Opa30BaHHBIX NPH IEPECEUCHUU
TPeyroJbHUKA [TpusHak  napauIeIbHOCTH  NPAMBIX  4YE€pe3  PaBEHCTBO |apajuIEIbHBIX MPSAMBIX CEKYyILEH
(14 v) paccTOsIHUI OT TOYEK OAHOU MPSIMOM 10 BTOPOU MPSIMOM. IIpoBoauTe pokazareabcTBa. PopmyaIHMpoBaTh TeopeMy
CyMMa yIJIoB TpEyroJIbHUKA U MHOTOYTOJIBHUKA. [AapAJUIEIBHOCTH  JBYX IPSIMBIX C IOMOILIBIO  YTJIOB,
Bremnue yrisl TpeyrojibHHUKa 00pa30oBaHHBIX NIPU [EPECEUEHUU OTUX TMPSAMBIX TpPEThen
IPSAMOM.
BbIYuCAATE CYMMY YIJIOB TPEYTOJIBHUKA 1 MHOTOYTOJIbHUKA.
Haxomuth uucioBble U OyKBEHHbIE 3HAYEHUs YIJIOB B
reOMETPUUYECKUX 3a7adaxX C UCIOJIb30BAHUEM TEOPEM O CyMMeE
YTJIOB TPEYTOJBHUKA U MHOTOYT'OJIbHUKA.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS T€OMETPHUU.
OxkpyxXHOCTH OKpyKHOCTB, XOpZbl X TUAMETPBI, UX CBOMCTBA. KacarenbHasd k | @opMyJIMpoOBaTh  ONpe/eJIeHdsl.  OKPYXKHOCTH,  XOPJBI,
U KPYT. okpyx’HOCTU. OKpY>XHOCTb, BIIMCaHHas B yroy. *[loHsTHe o|aMaMerpa W KacaTelbHOM K OKpyxkHOcTH. M3yuaTrh uX
I'eomerpuueckne |I'MT, npumeHenue B 3agadax. buccekTpuca M cepeAVHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEXKH.
NOCTPOEHUS NEePIEeHIUKYIISp KaK TeOMETPHUUECKHE MecTa TOUeK *. HccnenoBath, B TOM 4HCIIE HCMOJIB3YH HU(POBbIE peCypPChl:
(14 v) OKpy’KHOCTb, ONHMCAaHHAs OKOJO TPEYroJibHUKA. BrnmcaHHas B|OKpY)XKHOCTb, BIMCaHHY!O B YIroJl; LEHTP OKPYKHOCTH,

TPEYTOJbHUK OKPYXKHOCTB.
HpOCTCﬁH.IHC 3ala41 Ha MMOCTPOCHUC.

BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeIbHBIX
*Ucnoan3oBatb MeToa I'MT s nokazarenscTBa TEOpPEM O
MepPECEUCHNN OMCCEKTPUC YTIIOB TPEYTOJIbHUKA U CEPEIUHHBIX




MEPIECHANKYISIPOB K CTOPOHAM TPEYTOJbHUKA C TMOMOIIbIO
I'MT.*

OBjaneBaTr NOHATHAMHM  BIHMCAHHOM H  ONHCAHHOH
OKPY>KHOCTEH  TpEyrojbHHKAa, HaXOAMTh IEHTPbl 3THUX
OKPYXHOCTEH C OIOPOM Ha AJITOPUTM IpaBuIIa.

PemiaTh OCHOBHBIE 3a/la4uMl HA MOCTPOEHHE: YIJIA, PABHOI'O
JIAaHHOMY; CEPEeAMHHOIO MEepPIeHANKYJsApa JAaHHOIO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4epe3  JaHHYI  TOYKy U
MEePNEHANKYIISIPHON JaHHOW MPSIMOW; OHWCCEKTPUCHI JTaHHOTO
yriia; TPEyroJabHUKOB [0 pPa3JUYHBIM dJEMEHTaM IMpHU
HEOOXOAMMOCTH C HAIPABJISAIOIICH TOMOIIIBIO.

3HAKOMHUTBLCA C HCTOPUEN PA3BUTHUSI TEOMETPUU.

IToBTOpEHHE,
00001IeHnE
3HAHMH
44)

[ToBTOpeHne u 00001IEHHE OCHOBHBIX TMOHATUN U METO/OB
Kypca 7 kiacca.

Pematn 3aJa4YM Ha IIOBTOPCHUC, WIUIIOCTPUPYIOIIHUEC CBA3U
MCXKAY pa3JInYHbIMU 4aCTIAMU KypcCa.

8 kmacc (He MeHee 68 u)

Ha3Banmue
pa3zeina (Tembl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4YAKIIHNXCS

4acoB)
Yeroipéxyroasnuk |I[lapannenorpamM, ero npusHaku u cBoiictsa. YacTHsle cityuau | I300pakaTh W HAXOAUTh Ha 4EepPTEkKaX YEThIPEXYTOJILHUKU
U napaiesorpaMMoB  (IPSAIMOYTONIBHUK, pOMO, KBaJpaT), WX |pPa3HbIX BUAOB U UX JIEMEHTHI.
(12 9) IpU3HAKU U cBOMcTBA. Tpaneuus. PaBHoOOKas u npsiMoyrosibHasi | @opMyJMpoBaTh onpeaeIeHus: napajuiesiorpaMmma,

Tparneuuy.
*Y nBoenue meauansl. LleHTpanbHas cummeTpus *

NpSMOYTOJIbHUKA, poMOa, KBajpaTa, Tparelyy, paBHOOOKOMH
Tpaneuuy, IpsIMOYTrOJIbHON Tpanenuy.

Hcnosb3oBarh MNpPH  pelIeHHMHd NPOCTEHINMX 3214
IPpHU3HAKU U CBOMCTBA: napajaicjiorpaMmma, nNpAMOyrojbHUKa,
poM0Oa, KBajpaTa, TpanelUud, pPaBHOOOKOW TpameruH,




IPSIMOYTOJIBHOM Tpameru.

IIpumeHsITH MeTO] YABOEHUS MEIUaHbl TPEYroJbHUKA C
OTOPOI Ha alITOPUTM IpaBUIIA.

Hcnoap3oBath [HQPPOBBIE pPECypchl ISl  HMCCIECIOBaHUS
CBOMCTB U3y4yaeMbIX QUTYP.

3HaAKOMUTBHCS C UCTOPUEH pa3BUTHS F€OMETPHH.

Teopema Pasieca

*Teopema daneca u TeopeMa O MPOMOPLHUOHAIBHBIX OTpe3Kax. *

IIpoBoAMTH MOCTPOEHHUSI C IIOMOULIBIO UPKYJISL U JIMHENUKH C

U TeopeMa o Cpenssist muHus TpeyroyibHUKa. Tpanenus, €€ cpessist IMHUA.  |ucnosib3oBaHue  TeopemMbl  daneca U Teopembl 0O
nponopuuoHaabH | *[IponopuuoHanbHble  OTPE3KH, IOCTPOEHUE  UYETBEPTOIO |IPONOPLUOHANBHBIX  OTpPE3KaX, CTPOMTH  YETBEPTHIHA
bIX OTPe3KaXx, IIPONOPLUOHAIEHOTO OTPE3Ka. IPONOPLUUOHANILHBIM OTPE30K C ONOPOM Ha 3PUTEIbHYIO
no100HbIE CBolicTBa LIEHTpa Macc B TPEYTOJIbHUKE. HATJISTHOCTb.
TPeYroJbHUKH [TomoGuble  TpeyroiapHMKH. Tpu  mpuszHaka  nogoOus | HaxoauTh MOZOOHBIE TPEYTOJIBHUKN HA TOTOBBIX YEPTEXKAX C
(154) TpeyroJabHUKOB *. [IpakTHueckoe mpruMeHeHue. yKa3aHHEeM COOTBETCTBYIOLIUX MPU3HAKOB TMOM00US TIpHU
HEOOXOJAMMOCTH C BU3yaJIbHOW OMIOPOH.
PemaTh 3agaum Ha NOAOOHBIE TPEYTOJbHUKH C IOMOIIbIO
CaMOCTOSITEJIbHOTO TIOCTPOCHUSI YEPTEeXEH U HAXOXKICHUS
NOMOOHBIX  TPEYTrOJbHUKOB  MPH  HEOOXOAMMOCTH  C
HAMPABJISAOIICH TOMOIIBIO.
IIpoBoauTH 10KA3aTEIHCTBA C UCIIOJIb30BAHNUEM ITPU3HAKOB
M0/100MsI HECJIOXKHBIX T'€OMETPUUYECKUX 3a/ad C OMOpoil Ha
ITOPUTM YyUeOHBIX JIeHCTBUH.
IlpumeHsiThb  TOJNy4YEHHbIE  3HAHUS  [PU  pEIICHUU
TreOMETPHUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HEOOXO0IMMOCTH
C HaIPaBJISIIOLIEN TOMOIIBIO.
3HAKOMHTBCS € MCTOPUEH Pa3BUTHS TEOMETPHH.
Ilnomaan. [TonsiTne 06 001IEH TEOPHUH TUIOIIAIN. OBiajgeBaTh NMePBUYHBLIMHU MpeACTABIeHUsIMH 00 00IIEeil
Haxo:xaenune @opmyabl I IUIOLIAJM TPEYroJIbHMKA, MapajulelorpaMMa. [TeOpur Iuiomanu (Mepel), ¢GopMyJHpPOBATH CBOWCTBA
nJiomanaei *OTHollIeHUE TIOIAel TPEYroJbHUKOB ¢ OOLIMM OCHOBAHMEM | IUIOIIAIHU, BBICHATH UX HATJISTHBIA CMBICII.
TPeyroJlbHUKOB WK 001Iel BBICOTOM. [Ipumensats  ¢opmyasl  MioOHIagUd  HapajliesorpaMMma,
U MHOTOYTOJIbHBIX |Brruucnenve miomaneii cnoxHbeiXx ¢Guryp uepes pa3OuMeHHe Ha|TpeyroyibHMKa, Tpaleludd C OMNOpoil Ha CHPaBOYHYIO
¢uryp. [laomaaum |yactu u gocTpoeHue. * uH(pOpMaIHIO.
nopo0ubIxX ¢puryp |Ilmomanu puryp Ha kineruatoit Oymare. IIpumeHsaTHL (hopMyJTBI TJTOLAAN BBIITYKJIOTO




(14 4)

[Tnomanu momo6HbIx Guryp. Beraucnenue miomanei. 3agadn ¢
MPAKTUYECKUM CoOJep)KaHueM. *PemieHue 3amad ¢ TOMOIIBIO
METO/1a BCIOMOTraTeJIbHON IIomanu. *

YeThIPEXYTOJIbHUKA Yepe3 JAUAroHau M YroJd MEXIy HHUMHU C
OTIOPOH Ha CTIPaBOYHYIO HH(POPMAITHIO.

Haxoauth 1wiomanu Quryp, U300paKEHHBIX Ha KIIETYATON
OyMmare, HCIOJIb30BaTh Pa30MEHUE HA YaCTU U JOCTPOCHHE.
Pa3ouparh npuMepbl HCIOJIB30BaHUS BCIIOMOIaTeJIbHOU
TUIOMIA/IN JUTS PEIICHUS TEOMETPUICCKUX 3a/1a4.

Haxomuth 1uiomanu nogoOHbIX ¢uryp ¢ omopod Ha
CIPaBOYHYIO HH(DOPMAIIHIO.

BoIyMcasTh IUI0MIAIM PA3IMYHBIX MHOTOYTOJIBHBIX (PUTY.
PemiaTh 3a1auu Ha IUIOMIA/b C MPAKTHYECKUM COJCPKAHUEM
TI0CJIE COBMECTHOT'O aHaJIH3a.

Teopema
IMudgaropa n
Hayaja
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ moka3aTenbCTBO H MPUMCHCHHE.
O6patnas Teopema [Tudaropa.

Onpenenenre TPUTOHOMETPUYECKUX (DYHKIMI OCTpPOro yria,
TPUTOHOMETPUYECKHE  COOTHOWICHHWS B MPSIMOYTOJbHOM
TpeyroibHuKe. OCHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO.
CooTHOIIEHUS ~ MEXAY CTOPOHAMH B  MPSMOYTOJBHBIX
TpeyrojbHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

dopmynupoBats Teopemy I[ludaropa, mcmoab3oBarh € B
IIPAKTUYECKHUX BBIUMCIICHUSAX.

Brnaziers MOHATUSAMEI TPUTOHOMETPUYECKHUX (PYHKITHI OCTPOTO
yTia, MPOBepPATh UX KOPPEKTHOCTb.

BbIBOIMTH  TPUrOHOMETPUYECKHWE  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYIOJIbHUKE C ONOpPOM Ha CIPABOYHYIO
nH(pOpMaLIHIO.

HccnenoBarh  COOTHOLIEHUS  MEXIy  CTOPOHAaMU B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yraamu B 45° u 45°; 30° u
60° ¢ HanpaBIAIOLIEH TOMOILBIO.

Hcnoan3oBarb  GOpMYIbl  TNPUBEICHUS U
TPUTOHOMETPHUUYECKOE TOXKIECTBO JUIsl HAXOKIACHUS
COOTHOUIEHUH MEXIy TPUTOHOMETPUUYECKUMH (YHKIUSIMU
pa3MYHBIX OCTPBIX YIJIOB C ONOPOH Ha CIPaBOYHYIO
nH(pOpMaLIHIO.

IIpumeHsITH TOTyYEHHBIE 3HAHHUS M YMEHUS IPU PELICHUU
MpaKTUYECKUX 3a1ad (Mpd HEOOXOAMMOCTH C OINOpOH Ha
QITOPUTM IPABUIIA).

3HAKOMHUTBLCH C UCTOPHEH PA3BUTHUS T€OMETPHUH.

OCHOBHO€

Yrael B
OKPY’KHOCTH.

BrnucanHbie ¥ LIEHTpaJIbHbBIE YTJIbl, YTOJI MEXAY KacaTeJIbHOU U
XOPJIOH.

@®opMyJIMPOBATHL OCHOBHBIC OIIPEACICHUs, CBSA3aHHBIE C
yIiamH B Kpyre (BIIMCAaHHBINA yroJl, HEHTPAIbHBIN YIoOm).




Bnucannsbie VYTIbl MEXYy XOpAaMHU U CEKYIIHMH. HaxoauTh BIMCaHHBIE YTIJbl, ONMUpPAIOIIMECS Ha OAHY AYTY,

U ONMCAHHbIE Brnucannbie U onMcaHHbIE YETHIPEXYTOIBHUKH, UX MPU3HAKU U | BBIYMCJSTH YTIJIbl C IOMOIIBIO TEOPEMBI O BIUCAHHBIX YIJIaX,

4eThIPpeXyroJbHHUK |CBoicTBa. IIpuMeHeHMe 3TUX CBOHCTB MNpU  PEUICHUM [TEOPEMBl O BIIMCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI O

u. FEOMETPUUECKUX 3ajau. LHEHTPAJILHOM yTJe IpH HEOOXOAUMOCTH C BHU3YyaJIbHOMH

KacarenabHble B3anMHOe pacnonoxeHue JByX OKpyxkHocTed. Kacanue |onopoil.

K OKPY:KHOCTH. OKPYXHOCTEH. HccaenoBarhb, B TOM YUCIIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIC U ONHMCAHHBIC YETBIPEXYTOJIBHUKH, BHIBOAUTH UX

OKPYKHOCTeH CBOMCTBA U IPU3HAKHU I10CJIE COBMECTHOTO aHAIM3A.

(13 v) Hcnoab30BaTh 3TH CBOWMCTBA M MNPU3HAKA IIPU PELICHUU
3ajad.

IloBTOpEHue, [loBTOpEeHHE OCHOBHBIX IOHATUA U METOAOB KypcoB 7 u 8|PemaTh 3ajauym Ha NMOBTOPEHUE, WILIIOCTPUPYIOILIHUE CBS3U

o0o01menune KJIacCcOB, 0000IICHNE 3HAHHIA. MEX]ly pa3IMYHbIMU YacTAMU Kypca.

3HAHMH

(4 1)

9 kyacc (He MeHee 68 u)

Ha3Banmue
pa3zeina (Tembl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4YAKIIHNXCS

4acoB)

Tpuronomerpus. |OmnpeneneHue TPUrOHOMETpUYECKUX (PyHKUMH yriaoB oT 0° 1o|d@opMyJupoBaThL  ONpeleJieHusi  TPUTOHOMETPUUYECKUX
Teopemsl 180°. KocuHyc u cuHyC TpsIMOrOo W Tymoro yria. Teopema|(QyHKUMH TYNBIX U TOPSIMBIX YTJIOB C BU3YaJdbHOW OMOPOH.
KOCHHYCOB M KocuHycoB. (O00OmEnHass) Teopema CHUHYCOB (¢ pamaumycoM | PopMyIHpoBaTh TEOPEMY KOCHHYCOB M TE€OPEMY CHHYCOB (C
CHHYCOB. ONHCAaHHOHN OKpYXHOCTH). HaxoxkxieHne AJTMH CTOPOH M BEJIMYUH | PaJIyCOM ONHMCAaHHON OKPYKHOCTH).

Pemenue YIJIOB TPEYTOJIbHUKOB. Pemath TpPEyrojpHUKH C ONOPOM Ha aNrOPUTM Y4eOHBIX
TPEyroJbHUKOB @opmysia MIOMAAN TPEYTOJbHUKA YEepe3 ABE CTOPOHBI U YIoJl | IEHCTBUM.

(16 9) Mexay HuMu. @opMyria IIomaan 4eTbIpEXyrojibHUKA yepes ero |Pemare  nmpakTuyeckue — 3a/add,  CBOJAsSIIHECST K

JIMaroHaIM U YTOJ MEXJLy HUMH.
[TpakTHyeckoe NpUMEHEHNE T0Ka3aHHBIX TEOPEM.

HaX0KIACHUIO PA3JIMYHBIX 3JIEMCHTOB TPEYTroJIbHUKA.




IIpeodopasoanue | *[lonsTie 0 npeobpazoBaHUU MOJOOUS. OcBauBathb MOHsATHE npeobpazoBaHus noxoous.
noxoous. CoOTBETCTBEHHBIE HJIEMEHTHI MTOI00HBIX (QUTYD. HccaenoBarh OTHOIICHUE JTMHEHHBIX JIEMEHTOB GUTYp TPU
MeTtpuueckue Teopema 0 TpOU3BEACHUU OTPE3KOB XOpJ, Teopema o |mpeoOpasoBanuu nonodus. HaxoauTs mpuMmepsl monodus B
COOTHOIIIEHUS B NPOM3BEACHNU OTPE3KOB CEKYIIMX, TeopeMa O KBajpaTe |OKpYyKalolel AeHCTBUTEILHOCTH.
OKPY’KHOCTH KacaTenbHOU. [I[puMeHeHne B pelieHny reoMeTpuieckux 3aaad. * | “BuIBOAUTh METPUUECKHE COOTHOLICHHS MEXAY OTpe3KaMu
(10 v) XOpHl, CEKyLIMX M KacarellbHbIX C MCIIOJb30BAaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJIbHUKOB.
Pemiath TEOMETpHUECKME 3a/a4d W 33/Ja4d U3 peaTbHOMN
YKU3HU C UCIIOIb30BAHUEM MTOI00HBIX TPEYTOJBbHUKOB. *
BekTopbl OmnpeneneHne BEKTOPOB, CIOXKEHHE M PAa3HOCTh BEKTOPOB, | Mcmosib30BaTh BEKTOPHl Kak HampaBICHHBIE OTPE3KH,
(12 9) YMHOKEHHUE BEKTOpa Ha YUCIIO. HCCIeN0BaTh reOMEeTPUYECKHI (mepemerexue) u
DU3NYECKUI U TEOMETPUUYECKHI CMBICI BEKTOPOB. ¢u3mueckuii (CMIa) CMBICIBI BEKTOPOB C OMOpPOM Ha
PasznokeHne BekTOpa MO JBYM HEKOJIMHEAPHBIM BEKTOPAM. | BOIIPOCHBIH IJIaH.
KoopauHatsl BeKkTOpA. 3HaTh omnpexejJeHHsi CYMMbl W Ppa3HOCTH BEKTOPOB,
CkanspHoe NpOHU3BEJCHHE BEKTOPOB, €ro MPUMEHEHHE ISl | YMHOKEHUS BEKTOpA Ha YHCIIO, HCCIe0BaTh
HAXO0XJICHUS JJIMH U YTJIOB. TCOMETPHUYSCKUN U PU3NICCKUIN CMBICIIBI 3TUX OTCPAIIHA.
Perenue 3a1a4 ¢ mOMOIIBI0 BEKTOPOB. Pemarp reoMmeTrpuueckue 3aJayd  C  HCIOJIb30BAHUEM
[IpuMeHeHre BEKTOPOB IS PEIICHUS 3a7ad KUHEMATHKH W | BEKTOPOB.
MEXaHUKH. PackyaapIBaTh BEKTOP 110 IBYM HEKOJTMHEAPHBIM BEKTOPAM.
Hcnoab3oBaTh  CKaSIpHOE  TPOM3BEACHHE  BEKTOPOB,
BBIBOJIMTDH €0 OCHOBHBIE CBOICTBA.
BbIyucasite CyMMy, Pa3sHOCTh M CKAISIPHOE MPOHM3BEICHUE
BEKTOPOB B KOOpJMHATAX.
IpuMeHsiTh CKAISIPHOE TIPOM3BENEHUE ISl HAXOXKICHUS
JUIMH U YTJIOB.
JlekapToBbI JlexkapTOBBI KOOPIMHATHI TOUEK HA TUIOCKOCTH. OcBauBaTh NMOHSITHE TIPSMOYTOJIEHOW CHCTEMBI KOOP/IMHAT,
KOOpAWMHATBHI  Ha| *YpaBHeHHe NpsAMON.* YTIIOBOH KOA((HUIMEHT, TAHT€HC YIJa |leKapTOBBIX KOOPAMHAT TOUKH.
MJIOCKOCTH HAKJIOHA, TapaJuIeIbHbIC U MIEPIICHAUKYJIIPHBIC TIPSIMBIC. HccnexoBarh ypaBHEHUE MPSMOU U OKPY)KHOCTH C OITOPOH Ha
(CR)) VYpaBHeHHE OKpPYKHOCTH. HaxoxaeHne KOOpJIWHAT TOYEK | BOPOCHBIH IIaH.

MepECEUYEeHUS] OKPYKHOCTH M IPSIMOM.
Meroz KOOpAUHAT IIPU PELICHUU T€OMETPUYECKUX 3a1ay.
Hcnonbs3oBanne MeToa KOOPAUHAT B IPAKTUYECKUX 3a]1a4ax

Haxonuts neHTp u paanyc OKpyKHOCTH IO €€ YPABHEHUIO.
PemaTh 3aga4n Ha HAXOXK/IEHUE TOUYEK [IEPECECUCHUS IIPSIMBIX
1 OKPY>KHOCTEH C TOMOIIBIO METOJa KOOPANHAT.




Hcnoap3oBaTh CBOWCTBA YIJIOBOTO KO3(QuIeHTa mpsiMon
IpU PpELIEHUM 3a4ad, I ONPEIEICHUsS PpaCIOJIOKEHUs
MPSIMOU.

IIpumeHsATH KOOPAUHATHI IIPU PELIEHUU F€OMETPUUECKUX U
OPAaKTUYECKUX 3ajad, JUIs IOCTPOCHHUS MaTeMaTUYECKUX
MOJIeJIel peabHBIX 33J]1a4 («METO KOOPAMHATY).
IMosb30BaThest  JUISL  NOCTPOEHHUST W HCCIENOBaHUU
UG POBBIMU PECYPCAMH.

3HAKOMHTBCS € HCTOPHEI Pa3BUTHS T€OMETPUU

IIpaBuibHbIE
MHOTI'0yT 0JIbHHKH.
Jduuna
OKPY:KHOCTH H
IUI0IAAb KPYyTra.

HpaBI/IJH)HI)IG MHOTI'OYI'OJIbHUKH, BBIYUCIICHUC HUX 3JJICMCHTOB.
Yucno m u JIMHA OKPY>KHOCTU. JlMHA AyrH OKPY>KHOCTH.
Panguannas mepa yria.

[lnomanes Kpyra W €ro HJIEMEHTOB (CEKTOpa M CErMEHTA).
Brruuciienue miornianei Gpuryp, BKIFOYAIONMX JIEMEHTBI KpyTa.

dopmyMpoBaTh OmpeAcIIcHuE
MHOT'OYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHIL.
IMoab30BaTHCA MOHITHEM JITTUHBI OKPYKHOCTH, BBEJAEHHBIM C
MOMOILbIO MPABWJIBHBIX MHOTOYTOJIBHUKOB, ONpeaesATh
YUCJIO TT, JUIMHY AYTH U paJuaHHYI0 MEpy yIJia 1o o0pasily.

IMpaBHUJIbHBIX

Bbruuciienne IIpoBoauTh Mepexoa OT paJuaHHON MEpHI yIia K rpagyCHON
omaxei ¥ HA00OpOT MO BU3YyaJBbHOMW OMOpeE.
8 ) OnpeneasaTs IIOMALb KpyTa.
BoiBoauts gopmyJibl (B TpasyCHOI U paaraHHON Mepe) A
JUIMH JyT, IUIOIIAJEA CEKTOPOB M CETMEHTOB C ONOPOM Ha
BOIIPOCHBIN IUJIaH.
BoruncasaTs 1omanu (uryp, BKIIOYAIOLUIUX 3JIEMEHTHI
OKPY’KHOCTH (Kpyra) ¢ OHOpOi Ha CIPaBOYHYIO HH(POPMALIHUIO.
Haxoauth muioniaam B 3afa4ax peasibHON KU3HH.
JABuxenust *[loHsITHE O ABM)KEHUU TUIOCKOCTH. Pa3zoupary  npumepsl,  WUIIOCTPUPYIOIIUME  INOHATHUSA
IJIOCKOCTH [TapamienpHelil IepeHOC, MTOBOPOT U CUMMETpHUsA. OCH U LIEHTPHI | IBUKEHMS, LIEHTPOB U OCEH CUMMETPHHU.
(64) CUMMETpPHHU. @opMyJIHPOBATH ONPEIEICHUS IAPAUIEIBHOIO IEepeHoca,

[Tpocreiinme npuMeHeHUs B PEIISHUH 3a/1a9 *,

IIOBOPOTa M OCEBOM CHUMMETPUU C BU3YaJIbHOM OIIOPOM.
HaxoauTh HETOJABUKHBIE TOUKH 110 00pasiy.

HaxoanTh IIEHTPBl U OCH CUMMETPUI pocTeHIuX Guryp mo
obpasiry.

*[IpuMeHsATH NapajlyIeNIbHbII MEPEHOC M CUMMETPUIO IIpU
pEeLIeHNH TeOMEeTPUYECKUX 3a/1a4 (pa3oupaTh IpUMEpHI).




Hcnoab3oBaTh Ui OCTPOSHUS U MCCIE0BaHUHN LU(pOBBIE
pecypcsL *

IoBTOpEHUE,
00001IEHME,
CHCTEMATH3 AU
3HAHUM

(79)

IToBTOpEHHE OCHOBHBIX TMOHSITUH W METOAOB KypcoB 7—9

KJIACCOB, 00OOIIIEHNE U CUCTEMATH3AIMS 3HAHNN.

[Ipocreiimue reomerpuueckne QUTYpI W HMX CBOWCTBA.
N3mepenne reoMeTpruuecKux BEIUYHH.

TpeyroabHUKH.

[TapasienpHble U NEPIIEHIUKYJISPHBIE IPSIMbIE.
OKpyXHOCTb M Kpyr. I'eomeTpuueckue MOCTPOCHHs. YTIbl B

OKPYXHOCTU. BriucanHele W ONHCAHHBIE  OKPYXHOCTH
MHOT'OYTOJIbHUKOB.

IIpsiMast 1 OKpY>KHOCTb.

YeTpIpEXYTroJIbHUKH. Bnucannsie u OIMMCaHHbIC
YEThIPEXYTOJIbHUKHU.

Teopema [ludaropa u Hayana Tpuronomerpuu. Pemenre oomux
TPEYTrOJbHUKOB.

[IpaBunIBHBIE MHOTOYTOJIBHUKHU.

[IpeoOpazoBanus mockoctH. Jsuxenus. [lomooue. Cummerpus.
[Tnomane. Beraucnenue mnomaneii. [Tnomanm mogo6HeIx uryp.
JlekapTOBBI KOOPAMHATHI HA MIJIOCKOCTH.

BekTopsl Ha NIIIOCKOCTH.

OnepupoBaTh NMOHATHSAMM: (QUIypa, TOUKa, MpsMas, yroi,
MHOTOYTOJIbHUK, PaBHOOCIPEHHBII W  PaBHOCTOPOHHUI
TPEYrOJIbHUKH, IPSIMOYTOJIBHBI TpPEYTOJIBHUK, MEINaHa,
OuccekTpuca M BBICOTa TPEYrOJbHUKA, IapajjieIorpamM,
poMO, NPSMOYIOJIBHUK, KBaJApaT, Tpaneuusi; OKPYKHOCTb,
KacaTelbHasl; paBEHCTBO U MoJ00ue (GUryp, TpeyrojibHHUKOB;
NapajuleIbHOCTh M NEPIEHIUKYJISAPHOCTh INPAMBIX, YIOJ
MEXIy NpSAMbIMH, CHUMMETPHS OTHOCUTEIBHO TOYKU U
OpsIMOM; JUIMHA, pAacCTOSHUE, BEIMYMHA YyIJa, IUIOIAlb,
HepUMETP.

Hcnoan3oBate  ¢opmyJbl: nepuMerpa M ILIOLIAIU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYXXHOCTH U IUIOIIAIN Kpyra,
00bEMa IPSMOYTOJIBHOTO Mapasllesienunesa.

OnepupoBaTh MNOHSATHAMHU: IPSAMOYrojbHas  CcHCTEMa
KOOpAMHAT, BEKTOP; MCHOJb30BAaTh OTH IOHATHUS JJA
MIpE/ICTaBICHNs] JaHHBIX U PEUICHHs 3a/1ady, B TOM 4YHCIE U3
JPYTUX y4eOHBIX MPEAMETOB.

Pemiath 3ajayM Ha [OBTOPEHHE OCHOBHBIX IIOHSTHH,
WJUTIOCTPALMIO CBSI3€H MEXIY pa3iIMYHbIMHM 4YacTSIMH Kypca.
Bbi0upaTs MeToa U pEeLIEHUS 3a0a4u.

Pematp 3a1a4u U3 NOBCEAHEBHON KU3HU.

TEMATHYECKOE IINTIAHUPOBAHME YYEBHOTI'O KYPCA «BEPOSITHOCTb M CTATUCTHKA»
(ITI0 TOAAM OBYYEHUS$I)

7 kaacc (He meHee 34 1)

Ha3zBanmue
pasneina (Tembl)

OcHoBHOeE coaepKaHue

XapakTepucTHKA e TeJbHOCTH 00y4al0HXCs




(umncy10 Yacon)

IIpeacraBiienue IIpencraBnenne naHHbIX B Tabmuuax. Ilpaktuuyeckue | OcBamBaTh  Ha  0a30BOM  YpPOBHE  CIOCOOBI
JaHHBIX BBIUMCIICHUSI TI0 TaOIMYHBIM JaHHBIM. l3BieueHne W | NpPEACTaBICHUSA CTATHCTUYECKUX MAHHBIX W YHCIOBBIX
(7 9) UHTepHpeTanus TaONWYHbIX JaHHBIX. [IpakTudeckas pabora | MaccMBOB € IOMOLIbIO TabaML M JUarpamMm ¢
«Tabnuupy. UCIIOJIb30BAaHUEM  aKTYyalbHbIX M BaXKHBIX JaHHBIX
I'papuueckoe mnpencraBieHHE [aHHBIX B BHJE KpPYroBbIX, | (zemorpaduyeckue JaHHBbIE, IIPOU3BOJICTBO
CTOJIOMKOBBIX (CTOJIOUATHIX) AUarpamMm. UTeHHne ¥ MOCTPOSHUE | MPOMBIIIICHHON M CebCKOXO3SHCTBEHHOW MPOIYKIINH,
nuarpamm. [Ipumeps! nemorpaduyeckux auarpamm. 0O0I11€CTBEHHbIE U IPUPOHBIC SABICHMUS).
[IpakTuueckas padota «/{uarpamMmbny. H3yyarr Meroabl pabOTbl ¢  TaONMYHBIMH U
rpaMUecKuMH TPeJICTaBICHUSIMHU JAHHBIX C IOMOIIbIO
IU(POBBIX PECYpCOB B XOJE MPAKTHUECKUX padboT (c
HaMpaBJIsIONIEH TOMOLIBIO).
OnucaresbHas Yucrnossle Habopel. CpenHee apudmeTnyeckoe. OcBauBaTh Ha 0a30BOM YpOBHE IOHATHSA. YMCIOBOH
CTATHCTHKA Menauana yrcioBoro Habopa. Y cTOiUYNBOCTh ME/IUAHBI. HaboOp, Mepa LEHTpalIbHOM TEHJEHIMH (Mepa LIeHTpa), B
8u) IIpakTryeckas padora «CpeaHue 3HauCHU. TOM 4HCJIe cpeHee apudmMeTnieckoe, MeiuaHa.
HauGonpiiee 1 HauMeHbIIEE 3HAYEHHS YHCIOBOrO Habopa. | OmMchIBAaTH CTATUCTUYECKHE JaHHBIE C IIOMOIIBIO
Pa3zmax. cpeaHero apupMeTHYeCKoro U MeauaHsl. Pemars 3agaun
(c HMCHOJMIB30BAHHMEM 3PUTENBHOM HAIJSIIHOCTH W/WIH
BepOAJIbHOM OMOPBHI)
HN3yyars cBOMCTBA CPEIHUX, B TOM YHCIIE C ITOMOILIBIO
IU(POBBIX PECYpCcoB, B XOJ€ MPAaKTUYECKHX paboT, (c
HaIpaBJISIONICH TOMOIIBIO).
OcBauBaTh Ha 62a30BOM YPOBHe MOHSITHS: HauOOJIbILIEE
Y HaMEHBbIIIEe 3HAYECHHsI YNCIIOBOIO MacCUBa, pa3Max.
Pemats 3agaum Ha BeIOOp croco0a onuMcaHus TaHHBIX B
COOTBETCTBUM C HIPHUPOJIOM  JAaHHBIX U  LEIIMHU
MCCJIEIOBAHMSI C HAIIPABJISAIONIEH TTIOMOIIIBIO.
Cayuaitnas *CrnyuaiiHasg U3MeHUMBOCTh (MpuMepsl). YacToTa 3HaueHui B | *OcBamBaTh MOHSATHS: YacTOTa 3HAYEHUH B MacCUBE
U3MEHYHBOCTh MaccuBe JaHHbIX. [’ pynnupoBka. ['uctorpaMmel. JAHHBIX, TPYNIIUPOBKA JaHHBIX, TUCTOIPaMMa.
(64) [IpakTruyeckas padora «CinyyaiiHas H3MEHUYUBOCTH ». * CTpouTh TUCTOrPAaMMBI 110 00pasIly




OcBanBaTh rpaQuUecKue MPEICTaBICHUS PAa3HBIX BUIOB
CIy4YailHOM W3MEHYMBOCTH, B TOM YHUCJIE C IOMOLIBIO
U (PPOBBIX PECYpPCOB, B X0J1€ MTPAKTUUECKONU PabOTHI. *

BBenenue B
Teopuio rpagos
(4 9)

*"pad, BepmmHa, pedpo. [Ipeacrapienue 3a1auu ¢ MOMOIIIBIO
rpada. Crenenp (BaJIeHTHOCTH) BepiIuHBL. Yucino pébep u
cymmapHasi creneHb BepmmH. Llens u nuki. [Iyte B rpade.
[Ipencrasnenne o cBszroctu rpada. O6xon rpada (itnepos
yTh). [IpencraBnenue 06 OprueHTUPOBAHHBIX Tpadax. *

*OQcBanBaTh NOHATHS: Tpad, BepunHa rpada, pedpo
rpada, cTeneHs (BaJCHTHOCTh BEPIIMHBI), IIETIb U IIUKJL.
OcBauBaTh MOHSATHA: NyTb B rpage, 3UIEpoB IyTh,
00xox rpada, OpueHTUPOBAHHBIN Tpad.

OO6cyxka1aTh pelieHUe 32241 Ha TIOUCK CYMMBI CTETICHE!
BepIINH Tpada, Ha MOUCK 00xoxa rpada, Ha TOUCK ITyTel
B OPUEHTHPOBAHHBIX Ipaax ¢ HampaBJIAIOUIEH MTOMOUIBIO.
OcBauBaTh €nmocoO0bI IPEACTABICHUS 33Jlad U3 Kypca
anreOppl, TEOMETPUU, TEOPUH BEPOSATHOCTEH, APYTUX
NpeIMETOB ¢ ToMomlmbplo rpadoB  (KapThl, CXEMBI,
AIIEKTpUYECKUE 1enH, (YHKIHMOHAIbHbIE COOTBETCTBUS)
Ha rpuMepax. *

BeposiTHOCTD 1

*CnyuailHblil onmbIT M cilydaiiHoe coObiTHe. BeposTHoCTh U

*OcBanBaTh MOHSITHS: CIyYalHBI ONBIT U CIy4allHOE

yacToTra yactota coObITHA. Ponb MajloBEpOSATHBIX W MPAKTUYECKH | COOBITHE, MAaJOBEPOSITHOE M NMPAKTUYECKU JIOCTOBEPHOE

CJIy4aifHOT O JOCTOBEPHBIX COOBITUH B mpupoje U B obmecTBe. MoHeTa U | coObITHE.

coObITHA urpajbHasi KOCTb B TEOPUU BEPOSTHOCTEH. M3yuyaTh 3HAYUMOCTh MAJIOBEPOSITHBIX COOBITHUH B

4 v) [TpakTryeckas padora «HacToTa BeIIaieHUs Opiay.* npupoJie M OOIIEeCTBE Ha BaXKHBIX HpUMepax (aBapuu,
HECYaCTHBIE cily4au, 3aluTa MePCOHAIBHOMN
uHpoOpMalny, repeiadya JaHHBIX ).
N3yuath pojib KJIACCUYECKUX BEPOSTHOCTHBIX MOJENei
(MoHeTa, UrpajibHas KOCTb) B TEOPUHU BEPOSTHOCTEH.
Habawaate W M3y4yaTh 4acTOTy COOBITUH B IPOCTBIX
HKCIEPUMEHTaX, B TOM 4YHCJIE C TOMOIIbI LU(PPOBBIX
PECYPCOB, B XOJI€ MPAKTUYECKON pabOThL. *

O06o00menue, [IpencraBnennie  panHbiX. OmnwucarenbHas — craTUcTHKA. | [TOBTOPATHL M3YUYEHHOE U  BBICTPAMBAThL CUCTEMY

KOHTPOJIb BeposiTHOCTB ciiy4aifHOTO COOBITHSI. 3HAHUH.

(54) PemaTp 3ag1aum Ha IPEICTABICHUE U ONTMCAHUE IAHHBIX C

NMOMOIIIbKO M3YYCHHBIX XapaKTCPUCTUK C Hanpaanﬁomeﬁ




HIOMOMIBIO.
O0cy:xnaTn NnpuMepsbI CIIy4ailHbIX COOBITHI,
MaJIOBEPOSITHBIX M TPAKTUYECKH JTOCTOBEPHBIX CITyYalHBIX
COOBITHH, X POJIH B IPUPO/IC U )KU3HU YEIOBEKA

8 ki1acc (He menee 34 4)

Ha3zpanue
pasnesa (TemMbl)
(umcy10 Yacon)

OcHOBHOe coiep:KaHue

XapakTepucTHKA e TeJIbHOCTH 00y4arouXxcst

IloBTOpEHME
Kypca 7 kiacca
(CR))

[IpenacraBnenne  mannbix.  OmnucaTenbHas  CTaTHCTHKA.
Crnyuaitnas n3aMeH4nBOCTh. CpeilHue YUCI0BOro Habopa.
Cnyuaitabie coObITHs. BepostHocTH 1 wacToThl. Kilaccuueckue
MOJIEJI TEOPUH BEPOATHOCTEN: MOHETA U UTPajIbHAsl KOCTb.

I[loBTOPSITH M3y4YEHHOE U BBICTPAMBATL CUCTEMY
3HAHUU.

Pemiaty 3agaum (Mo BH3YyaJibHOII  omope) Ha
MPEACTABICHUE M ONHCAHME JAHHBIX C IOMOLIBIO
M3YyYECHHBIX XapaKTEPUCTHUK.

Pemiate 3agaum (Mo BH3YyaJbHOl  omope) Ha
MPEJCTAaBICHUE TPYNIHUPOBAHHBIX JAHHBIX U OMUCAHHE
CIIy4aiiHOM U3MEHYUBOCTH.

Pemiare 3agayu (o0 BH3YyaJbHOHl  omope) Ha
oTpeieNieHUe YaCTOThI CIy4YailHBIX COOBITHI, 00CyKIeHUE
MPUMEPOB  CIIYYaWHBIX COOBITHI, MaJOBEPOSTHBIX |
MPAKTUYECKH TOCTOBEPHBIX CIIyYalHBIX COOBITHI, X POIU
B IPUPOJIE U KU3HU YEIOBEKA.

OnmucareabHast
CTATHCTHKA.
PaccenBanue
JAAHHBbIX

4w

*Ortkionenus. Jucnepcust yncinoBoro Habopa. CtaHaapTHoe
OTKJIOHEHHE YUCIIOBOro Habopa. JluarpaMMbl paccerBaHusl. *

*OQcBaMBaTh TOHATHS: JUCHEPCUS U CTaHJAPTHOE
OTKJIOHCHHEC, HWCIIOJb30BaTh OTHW XAPAKTCPHUCTUKU IJId
OTHMCAHUS PACCEUBAHUS TAHHBIX.

YuacTBoBaTh B 00CY:KI€eHUH THNOTE3bI 00 OTCYTCTBHU
WM HAJMYWU CBSI3M 10 TUarpaMMaM pacCeuBaHUsI.
CTpOPlTb JuarpaMMbl pacCC€UBaHUA 110 HMCIONIUMCA
JAHHBIM, B TOM YHCIIe C TIOMOIIbIO KOMITbIOTEepa (Tocie
COBMECTHOTO aHaiu3a).*




MHuo:xecTBa
(4 49)

MHosecTBO, MoAMHOXKecTBO. Onepanuu HajJ MHOXKECTBAMU:
o0beMHEHUE,  TiepecedeHue,  gomoiHeHue.  CBoiicTBa
oreparuii HaJl MHO>KECTBaMHU: MepPEeMEeCTUTENBHOE,
coueTaTeIbHOE, paCIpeeIUTEIbHOE, BKIFOUCHHUS.
I'padnueckoe npencraBieHIEe MHOKECTB.

OcBauBaTh MOHSATHS: MHOXECTBO, 3JIEMEHT MHOXECTBA,
MIOJIMHOKECTBO.

BbinoaHsaTs onepanun HaJl MHO>KECTBaMU:
o0BeAMHEeHHE, TIEpeCeUYCHHE, JOTOIHEHUE (110 00pasIy).
Hcnoab3oBaTh CBOICTBA: HEPEMECTUTEIILHOE,
COYETaTEeNIbHOE, paclpeAeTuTeIbHOe, BKIOYCHUA (C
UCII0JIb30BAHUEM BH3YaIBHOM OIOPHI).

Hcnoab3oBaTh rpaduueckoe NpeACcTaBICHUE MHOXECTB
IPU ONKMCAHWUU PEaJbHBIX IPOLECCOB M SBJICHUH, TPU
pEIIEeHNN 3a/1a4 U3 APYTuX Y4eOHBIX [IPEIMETOB U KypCOB
(C UCTIOTb30BaHUEM BU3YAJILHOM OIIOPHI).

BeposiTHOCTH
CJIy4aiiHOT 0
coObITUS

(6 1)

OnemMeHTapHbIe COOBITHS. Cnyuaiinble COOBITHS.
bnaronpusitcTBytolue aneMeHTapabie coobITHs. BepositHocTH
coObITHI. OmNBITBI C PABHOBO3MOXXHBIMH 3JI€MEHTapHBIMU
coObITisIMH. CTy4aiiHbIi BBIOOD.

IIpakTryeckas pabora « ONBITHI ¢ pPaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITUAMUY.

OcBauBarh Ha  0a30BOM  yYpPOBHE  IOHATHA:
DIIEMEHTApHOE COOBITHE, CIIyd4aifHOe COOBITHE Kak
COBOKYIMHOCTb  OJIarONPUSATCTBYIOIIUX  JIEMEHTAPHBIX
COOBITHI, PABHOBO3MOXKHBIE JJIEMEHTAPHBIE COOBITHS.
PemaTth 3a7aun Ha BBIUUCIIEHUE BEPOSITHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITHM Cily4allHOTO
onbITa (C MCIOJIb30BAaHUEM 3pUTENILHONW HarJsIHOCTH
1/UaK BepOaIbHOM OIOpHI).

PemaTtp 3a7aun Ha BBIUNCIIEHUE BEPOSTHOCTEH COOBITUI
B ONbITaX C PaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCIIE C MOMOIIBIO KOMIIbIOTEpa (C
UCIIOJIb30BAaHUEM  3PUTEIbHOW  HATJISAHOCTH  W/WIHU
BepOAJIbHOM OMOPEI).

IIpoBoauThs M M3y4aThb ONBITHI C PABHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMH COOBITUSAMU (C UCHOJIB30BAHUEM MOHET,
UTpaTbHBIX KOCTeH, JIpyTUxX MojIeneil)
B XOJle¢ TMpaKkTHYeCKOoW paboThl (C HCIOIB30BAaHUEM
BHU3yaJIbHOW OTIOPHI).

BBenenue
Teopuio rpados
(4 9)

B

*IlepeBo. CBoiicTBa  JepeBa: €IUHCTBEHHOCTh  IyTH,
CYIICCTBOBAHUC BUCSYEH BCPIIHHBI, CBA3b MCXKAY YHCIOM
BepIIuH U unciaoM pédep. [IpaBuno ymHokeHus. *

*OQcBauBaTh NOHSITHS: JIepeBO Kak rpad Oe3 mukia,
BUCsAYas BepIIMHA (JUCT), BETBb JepeBa, MyTh B JIEPEBE,
JaMeTp JepeBa.




M3yuyaTh cBoOMCTBa J€peBa: CyIIECTBOBAaHUE BHUCSYEH
BEPIIMHBI, €IWHCTBEHHOCTh TYTH MEXAY JBYMS
BEpIIMHAMH, CBSI3b MEX]Y YHCIOM BEPIIMH U YHUCIOM
peodep.

Y4yacTBoBaTh B 00CY:K/I€HNH PellleHUs 3aJa4M Ha [TIOVCK
U TEepEYHCIICHUE IMyTel B JIepeBe, OMpEleJICHUE YHucia
BEpIINH WK péOep B AepeBe, 00X01 OMHAPHOTO JIepeBa, B
TOM YHUCJIE€ C TIPUMEHEHUEM TPaBHIIa YMHOXKEHUS. *

Cayuaiinble
coObITHA
84)

*[IpotuBomnosioxkHOe  cobObiTHe.  Jmarpamma  Diinepa.
OObenuHeHnne u mnepecedeHue coObiTuid. HecoBmecTHbIE
coobiTis. @Dopmyna crnoxkeHuss BeposTHOcTer. [IpaBuio
YMHOXKEHHUSI ~ BepoATHOCTeH.  YCIIOBHas  BEPOSTHOCTb.
HezaBucumble  coObiTuda.  IlpencraBienue — ciayyailHOTo
JKCIEpUMEHTa B BUJIE JiepeBa. *

*OcBauBaTh MOHATHSA: B3aUMHO ITPOTHUBOIIOIOKHEIE
cOOBITHSI, OMepanuu Haja COOBITUSMH, OOBEAUHEHHE U
nepecevyeHre coObITHH, Auarpamma Ounepa (Dinepa—
BenHna), coBMecTHbIE U HECOBMECTHBIE COOBITHSI.
H3yuyath TeopeMbl O BEPOATHOCTH OOBEAMHEHHUS JBYX
coObITHI ((hOPMYIIBI CIIOKEHUST BEPOATHOCTEH ).
YuacTBOBaTh B 00CYK/JIeHHH pellleHUsl 3aJa4u, B TOM
Yrclie TeKCTOBBIE 3a7]aul Ha OINpe/esicHHue BepOsTHOCTEH
00BEIMHEHUSI W TIEPECEUCHUs] COOBITUM C TIOMOIIBIO
YHCIOBOM MpsIMOW, JauarpamMm Oiinepa, (HOpMyIIbl
CJIO’KEHHSI BEPOATHOCTEN.

OcBaunBaThb NOHSITHUS: MPaBUIIO YMHOXKEHUS
BEPOSITHOCTEH, YCIOBHAas BEPOATHOCTh, HE3aBUCUMBIC
COOBITHSI IEPEBO CIIYYAHOTO OTBITA.
N3yuate cBoiicTBa  (ONpeaeseHus)
COOBITHIA.

YuacTrBoBaTh B O00CY:KI€HHUM pelIeHUs 3aJa4M Ha
oTpejieNieHue U UCTI0Ib30BaHNE HE3aBUCUMBIX COOBITHIA.
YuacTrBoBaTh B OOCY:KI€HHUM PpelIeHUs 3aJa4M Ha
MOUCK BEpPOSITHOCTEM, B TOM 4YHUCJIE YCIOBHBIX, C
WCIIOJIb30BaHUEM JIepeBa CIIy4aifHOTO ombITa. *

HE3aBUCHUMBIX

0O06006menue,
KOHTPOJIb
(4 4)

IIpencraBnenue nanHbIx. OnucarenbHas cTaTUCTUKA. ['padsbl.
BepositHOCTh CIIy4aitHOTO COOBITHS. DJIeMEHTHI
KOMOHWHATOPHKH.

IoBTOPSITH H3yYEHHOE U BBICTPAMBATH CHCTEMY
3HAHUU.
PemaTs 3agaun Ha IPEICTABICHUE U ONIMCAHUE TAHHBIX C




MIOMOILBIO U3yUYEHHbIX XapaKTEPUCTUK (c
MCII0JIb30BaHUEM BU3YAJILHOH OIOPHI).

*¥YyacTBOBaTh B OOCY:KI€HHUM pelleHHs* 3agaum C
pUMEeHEHHEM TpadoB.

Pemiate 3agaum  Ha  HAXOXKICHHE  BEPOSTHOCTU
CIIy4allHOro COOBITHS IO BEPOATHOCTSIM 3JEMEHTAPHBIX
COOBITUH, B TOM YHUCIIE B OIBITaX C PaBHOBO3MO>KHBIMU
AIIEMEHTAPHBIMH COOBITUSAMU (C BU3yaJIbHON OMOPON).
*¥YyacTBOBaTh B 00CY:K/IeHHHW PpelleHHsi* 3ajadyd Ha
HAXOXKJICHUE BEPOSATHOCTEH OOBEIUHEHNUS U MEPECEeUCHUS
COOBITHI, B TOM YHCIIE HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpadMUecKuX TIPEACTABICHUN U JepeBa CIydailHOro
OTIBITA.

*Y4yacTBoBaTh B 00CY:KI€HHH pelleHUsI* 3aJa4yM Ha
nepevucieHne KoMOuHanui (4nucia nepecTaHoBOK, Yuciia
COYeTaHWil), Ha HAXOXKIACHUE BEPOSTHOCTEH COOBITHH C
OPUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
MCI0JIb30BaHuEM TpeyrosibHuKa [lackans.

9 kiacc (He MeHee 34 4)

Ha3zBanue
pa3zeina (Tembl)
(umncJy10 yacon)

OcHoBHOE coaepKaHue

XapakTepucTHKA JeATeJbHOCTH 00y4al0HXCS

IloBTOpEHME [IpencraBnenne  maHHbiX. OmnucarenbHas  CTATUCTHKA.
Kypca 8 kiacca Omnepauuu Hajx coObITUAMH. He3aBUCUMOCTD COOBITHIA.
(44)

IMoBTOpPSITH U3Y4YEHHOE U BBICTPAMBATH CHCTEMY
3HAHUH.

PemaTth 3a1aum Ha IPEICTABIICHUE U ONTMCAHUE JAHHBIX.
Pematp 3agauM  Ha  HaxXOXICHUE  BEPOSTHOCTEH
00BEIMHEHUSI W TIEPECEUEHUsI COOBITUM, B TOM YHCIIE
HE3aBHCHUMBIX, C  HCIOJb30BaHUEM  rpaduuecKkux
MIPEACTABJICHHUH U IepeBa CIIy4aifHOTO OTIBITA.

Pemarp 3agaun Ha mepedrcieHue KOMOWHAIMK (dyucna




[epeCTaHOBOK, YHWCIAa COYETaHWH), HAa HAXOXKICHUE
BEPOSTHOCTEW COOBITHI C MPUMEHEHUEM KOMOWHATOPUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM TpeyroibHuKa [lackans

DJIEeMEeHTBI
KOMOMHATOPUKH
(4 9)

KomOunatopHoe mnpaBwio yMHOXeHHMs. IlepecTaHOBKH.
@akropuan. Couetanus M 4yuciao codyeranuil. *TpeyronbHuk
[Tackaus.* [IpakTrueckas pabora «Bpruncnenue
BEPOSITHOCTEH C MCIIOJIB30BAaHHMEM KOMOMHATOPHBIX (DYyHKITHIA
JIEKTPOHHBIX TAOIUID.

OcBauBatb Ha  0a30BOM  YpPOBHe  NOHATHS:
KOMOWHATOpPHOE MPAaBUJIO YMHOXEHHS, YIOPAJOYCHHAS
napa, Tpoiika 0ObeKTOB, IEpECTaHOBKA, (hakTopHal Yucia,
coYeTaHue, YUCio coueTanui, *Tpeyronpauk [lackamns.*
Pemars mnpocreiilume 3agauym  Ha  [IEPEUUCIICHUE
YIOPSIIOYEHHBIX Map, TPOEK, IEPEUNCIICHUE TIEPECTAHOBOK
U COYETAaHHM SJIEMEHTOB pAa3IMYHBIX MHOXECTB (IO
oOpasiry).

Pemarts mpocreiiiime 3agaum Ha NPUMEHEHHUE YHCIIA
coueTaHuil B anredpe (COKpameéHHOe YMHOKCHHE, ONHOM
HproToHa) (¢ HanmpaBISIFOIIEH TTOMOIIBIO).

Pemath, mnpuMeHsii KOMOWHATOPWKY, 3aJadyd Ha
BBIUHCJICHHE BEPOSTHOCTEH, B TOM YHCIE C IMOMOIIBIO
AIIEKTPOHHBIX TAOIUI] B XO/€ MPAKTHYECKOH PabOTHI (C
BU3YaJbHOU OMOPOH).

I'eomeTpuueckasn
BEPOSITHOCTH
(4 1)

*T'eomerpuueckas BepossTHOCTh. CilydaliHbIi BEIOOp TOUKH U3
¢burypsl Ha MIOCKOCTH, U3 OTPE3Ka, U3 AYTH OKPYKHOCTH. *

*OQcBanBaTh MOHSITHE TEOMETPUIECKON BEPOATHOCTH.
YyacrBoBaTk B O0CY:KICHMH peLICHHS 3aJa4H Ha
HaXO0X/I€HHUE BEPOSATHOCTEN B OIBITAaX, PEACTABUMBIX KaK
BBIOOp TOYEK W3 MHOTOYTOJIbHMKA, Kpyra, OTpe3ka WIN
JIyTU OKPY’KHOCTH, YUCJIIOBOTO MPOMEKYTKA *

HUcnuiTanus
bepnyiiu
(6 9)

Ucneiranue. Yenex u Heynavya. Cepust HCTIBITAaHUM 10 IEPBOTO
ycnexa. Hcnbitanust bepHymnu. BepositHoctn coOblTuii B
cepun ucneltaHuil  bepnymnu. Ilpaktuueckas pabota
«HcnpiTanus bepryim».

OcBauBaTh Ha 60a30BOM ypPOBHe NMOHSAITHS: UCIBITAHUE,
AJIEMEHTAapHOE COOBITHE B UCIBITAHUHU (YCIIEX U Heyzaua),
cepus HUCIBITAaHWM, HACTYIJIEHHME MEepBOro ycrexa
(Heynaun), cepus ucnbITaHUN bepHyIm.

Pemiats  mpocreiimiMe 3agaum Ha  HAXOXKJEHUE
BEPOSITHOCTEW COOBITHII B CEpUU UCTIBITAHUH JI0 MIEPBOTO
ycrexa, B TOM YHUCle C MPUMEHEHHEM (OpPMYJIbI CyMMBbI
reOMETPUUYECKOM MPOrpeccuu (C OMOpoil Ha CIIPaBOYHYIO




nH(popMaIum).

Pemate mpocreiimime 3agayM Ha  HAXOXKIEHUE
BEPOATHOCTEH  JJIEMEHTAPHBIX COOBITUH B  CEpUU
UCIBITAaHUN bepHyiuM, Ha HaX0XICHHE BEPOSTHOCTU
ONPENENEHHOIO0 YHMCIIa YCHEXOB B CEPUM HCIIBITAHUN
bepHysum (¢ BU3yaJIbHOM OOPOiA).

HN3yyaTh B X0/1€ MPAKTHYECKOH PadOThI, B TOM YHCIIE C
MOMOIIBIO HU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuu ucneiTaHui bepHysnu

Cayuaiinas
BeJIHYMHA
(64)

CnyuailHas BeJIMYMHA W PACHpPElNEICHHE BEPOATHOCTEH.
MareMartnueckoe OXHJIAHHE U JHCIEpPCUs  CIly4aruHOHU
BeIMYMHBL. [IpuMeppl MaTeMaTHMYECKOro OXUAAHHUA Kak
TEOPETUYECKOr0 CPEIHEr0 3HAUCHUS BEJTUYNHBI.

ITonsaTtue o 3akoHe OonpIIKX yKcen. Mi3Mepenue BeposTHOCTEH
¢ moMoIIbio yacToT. [IpuMeHenne 3akoHa GOJIBIINX YUCETL.

OcBouth Ha 0a30BOM YpOBHe NOHSITHS: ClydailHas
BEJIMYMHA, 3HAYCHUE CIIy4anHOM1 BEJIMYMHBI,
pacnpezesieHue BEpOsSTHOCTEN.

HN3yuyars U o00cCy:kaaTh IpPUMEPBI JTUCKPETHBIX U
HENPEepPbIBHBIX CIyYailHbIX BEIMYUH (POCT, BEC YEIOBEKA,
YMCIICHHOCTb HACCIICHUS, IPYTUEC U3MCHYMUBbBIC BEIIMYMHBI,
paccMaTpuBaBIIMECS B Kypce CTATUCTHKH), MOAEIbHBIX
CIIy4allHbIX BEJIMYMH, CBA3aHHBIX CO CIIy4alHbIMHU
onbiTaMu (OpocaHue MOHEThI, HUIPaJbHOM KOCTH, CO
CIIy4aiiHbIM BBIOOPOM H T. I1.).

OcBauBath Ha  0a30BOM  yYpPOBHE  IOHATHSA:
MaTE€MaTU4YeCKOe OKUJAHUE CIIy4ailHOM BEIWYMHBI Kak
TEOPETUUECKOE CPEAHEE 3HAUCHUE, IUCIIEPCUs CIy4YallHON
BEJIMYMHBI KaK aHAJIOT JUCIEPCUU YHUCIOBOr0 Habopa.
Pemiate 3amauMm Ha BBIYMCIEHUE MAaTEMAaTHYECKOTO
OXKMJIAHWS W JHUCIEPCUH  JAUCKPETHOM  CIly4anHOM
BEJIMYMHBI 110 33JJaHHOMY pacIpelelIEHUuI0, B TOM YHCIIe
3aJa4, CBSI3aHHBIX CO CTpaxOBaHUEM M JIoTepesMHu (c
HaIPaBJISAIOIEN TOMOIIBIO).

3HaKOMHMTBCSI C MaTeMaTHYEeCKHUM OXHJaHUEM U
JUCIIEpCUell HEKOTOPBIX paclpeAcieHuil, B TOM 4YHCIe
pacrpeneneHus Cry4ailHON BETUYUHBI «YUCIIO YCIIEXO0B)» B
cepuu UCHIbITaHui beprysum.

HM3yyarh 9acToTy COOBITHSI B  TOBTOPSIONIUXCS




CITy4ailHBIX OTBITAaX KaK CIy4aiHYIO BEIUYHHY.
3HAKOMHUTBCS C 3aKOHOM OonbIIKX uucen (B Qopme
bepnynnu): npu  OOJBIIOM 4YHCIE ONBITOB YacTOTa
coOBITHS OJIHM3Ka K €r0 BEPOSTHOCTH.

Pematsp 3a1aun Ha U3MEpEHNE BEPOSITHOCTEH C TOMOILBIO
4acTOT (C HaNpaBJISIOLIEH TOMOILBIO).

O0cyxk1aTh poJib 3aKOHA OOJIBIINX YKCE)l B 000CHOBAHUU
YaCTOTHOTO METO/A U3MEPEHUS BEPOSITHOCTEH.
OOcyxknaTh 3aKOH OOJBIIMX 4YHCEN KaK IPOsBICHUE
CTaTUCTHYECKOW YCTOMUYMBOCTH B U3MEHUMBBIX SBICHUSX,
poJIb 3aKOHa OOJNIPIIMX YHCENT B HPUPOJAE U B JKU3HU
YeJI0BeKa.

0O000menue,
KOHTPOJIb
(10 v)

[IpencraBinenue  JaHHBIX.
BepositHOCTB CIIy4aifHOTO COOBITHS.
KomMOuHaTopuku. CiydaiiHble BETMYHHBI U PACIIPEICTICHHS.

OnucarenpHas  CTaTUCTHKA.
DJIEMEHTHI

IloBTOPSITH H3y4YEHHOE U BBICTPAMBATh CHCTEMY
3HAHUU.

PemaTp 3aa4yu Ha NIPEACTABICHUE U ONMCAHUE JTAHHBIX.
Pemarh 3aqaum Ha HAXO0XKJACHUE BEPOSATHOCTEH COOBITHH,
B TOM 4YHUCI€ B OINbBITaX C PaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMHU COOBITHSIMH, BEPOATHOCTEH
00BbEIMHEHNUSI W TepecedeHus COOBITHM, BBIYUCIATH
BEPOSATHOCTH B OIIBITAX C CEPUAMHU CIYyUANHBIX UCITBITAHUI




