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OBIIAA XAPAKTEPUCTUKA VYYEBHOI'O IPEAMETA «MATEMATHKA»

PabGouast mporpamma 1Mo marematwke s oOydaromuxcs 5—9 KkiaccoB pa3zpaboTaHa Ha OCHOBE
denepanbHOr0 TOCYAAPCTBEHHOTO 00pPa30BaTENbHOIO CTaHAAapTa OCHOBHOrO oOmiero o0Opa3oBaHus C
y4€TOM U COBPEMEHHBIX MHPOBBIX TPEOOBaHMM, NPEAbABISEMBIX K MaTEMAaTHYECKOMY OOpa30BaHUIO, U
TpaJuLMi poccuiickoro oOpa3oBaHUs, KOTOpPblE OOECHEUMBAIOT OBJIAJIECHUE KJIHOUYEBBIMU KOMIETEHLUSIMH,
COCTABIISIIOLUIMMHA OCHOBY JUIS HENPEPBHIBHOTO 00pa3oBaHUS W CAMOPA3BHTHS, a TaKKe IEIOCTHOCTh
OO0IIEKYJIbTYPHOI'O, JTMYHOCTHOIO W IO3HABATEIBHOTO DPa3BUTUs oOyuaroumuxcs. B paboueil mporpamme
YUTEHBl HJeH W TosiokeHus KoHIenuuu pa3BuUTHS MaTeMaTH4ecKoro oOpasoBanusi B Poccuiickoii
denepanuu.

B snoxy unudpoBoil TpaHcopmanuu Bcex cdep uelIOBEUECKOM AeATENbHOCTH HEBO3MOYKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0e3 0a30BOil MareMaTH4yecKoW MOJIrOTOBKHM. YK€ B IIKOJIE
MaTeMaTHKa CIYKUT OIOPHBIM IIPEAMETOM Ul U3YUYEHUS CMEXKHBIX JUCLMILINH, a IOCJIE HIKOJbl PEaJbHOU
HEOOXO/JMMOCTBIO CTAHOBUTCSI HENpepbIBHOE 0Opa3oBaHuE, uTO TpeOyeT IOJHOLEHHOW 0a30BoOM
00111€00pa30BaTEIbHON MOJrOTOBKH, B TOM YMCJIE U MAaTEMAaTU4ECKOH. DTO 00YCIIOBIEHO T€M, YTO B HAIlU
THU PacTéT 4ucio Mpodeccuid, CBSI3aHHBIX C HEMOCPEACTBEHHBIM NMPUMEHEHHEM MaTeMaTUKu: U B chepe
SKOHOMHMKH, U B Ou3HEcCe, U B TEXHOJIOTMYECKUX 00JacTiX, U Aaxe B I'yMaHMTapHbIX cdepax. Takum
00pa3zom, Kpyr MIKOJIBHHUKOB, JIJIsI KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAYUMBIM MTPEIMETOM, PACHIMPSIETCS.

[IpakTuueckas MOJE3HOCTh MaTeMaTHUKUW OOyCIIOBI€HA TeM, UTO €€ MPEeIMETOM  SIBJISIFOTCS
(byHIaMeHTaJIbHbIE CTPYKTYpPbl HAIIEro MHpa: MPOCTPAHCTBEHHbIE (DOPMBI U KOJUYECTBEHHbIE OTHOIICHUS
OT MPOCTEHIINX, YCBAUBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, IO IOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX IS
pa3sBUTHsL HAy4HbIX W MPHUKJIAAHBIX HJeH. be3 KOHKpPEeTHhIX MaTeMaTHYeCKUX 3HAHUH 3aTpyIHEHO
[IOHMMaHWE MPUHLUIIOB YCTPOMCTBA W HUCIOJb30BAHUSA COBPEMEHHOH TEXHHMKH, BOCHpUATHE U
MHTEpOpETas Pa3HOOOPa3HOH COIMAIbHOH, HSKOHOMHYECKOW, NOJIMTUYECKOH HHpOpManum, Maio-
3¢ deKTUBHA MTOBCEIHEBHASI MIPAKTHUYECKas 1eATeNIbHOCTh. KaXk oMy 4esloBeKy B CBOEH JKU3HU MPUXOAUTCS
BBITIOJIHATH Pacu€Thl U COCTABIAThH aIrOPUTMbI, HAXOAUTh U IPUMEHATh (POPMYJIbI, BIAJETh IPAKTUUECKUMHU
npuéMamMu T€OMETPHUYECKUX HM3MEPEHH M TOCTPOCHUH, YUTAaTh MH(OPMAIHIO, TPEACTABICHHYIO B BHUJIE
TabMUL, JuarpaMM M TrpaduUKOB, KUTh B YCIOBHUSX HEONPENENEHHOCTHM WM IHOHUMATh BEPOSTHOCTHBIN
XapakTep CIydalHbIX COOBITHIA.

ONHOBpEMEHHO € pacuIMpeHHeM cdep MPUMEHEHUs MaTeMaTHKH B COBPEMEHHOM oOuiecTBe BCE Oolee
BaXHBIM CTaHOBUTCSI MAaTEMaTHUYECKUHA CTHUJIb MBIIUICHUS], NPOSBISIIOIIMNICA B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKax. B mponecce u3yueHuss MaTeMaTHKH B apceHal MPUEMOB M METOJOB MBIIICHUS 4YeJOBEeKa
€CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCA WHAYKIUS M JeIyKIHs, o00OIIeHHe M KOHKPETH3alMs, aHalu3 U
CUHTE3, KJacCHU(pUKalus U cucTeMaTu3auus, adcTparupoBaHue U aHanorus. OOBEKTbl MaTeMaTHUYECKHUX
YMO3aK/IIOYEeHUH, TMpaBuila HUX KOHCTPYHPOBAHMSI PACKPHIBAIOT MEXaHM3M JIOTUYECKHX IOCTPOECHHMI,
CIIOCOOCTBYIOT BbIpaOOTKE yMEHUs (pOpMyIupoBaTh, OOOCHOBBIBATh M JOKA3bIBaTh CYXKJEHHS, TEM CaMbIM
pa3BUBAIOT JIOTHUYECKOE MbIIIeHHe. Benaymias posib NpUHAIIEKUT MaTreMaTHKe U B (OPMUPOBAHUU
QITOPUTMHUYECKON KOMIIOHEHTHI MBILIUIEHUS] U BOCIUTAHUM YMEHH 1eCTBOBATh MO 3a/laHHBIM aJITOPUTMAaM,
COBEpPILICHCTBOBATh U3BECTHBIE M KOHCTPYMPOBATh HOBBIE. B mporiecce pemenus 3a1a4 — OCHOBOW y4eOHOM
NEeSTeIbHOCTH Ha YpOKax MaTeMaTHKW — pa3BUBAIOTCS TaK)Ke TBOpPYECKass W TNPUKIATHAS CTOPOHBI
MBILLIICHMS.

OOyuenue MaremMaTHKe Ha€T BO3MOXHOCTh pa3BUBAaTh Yy OOYy4aroOUIMXCA TOYHYIO, PAalMOHAIBHYIO U
MH(OPMATHUBHYIO peub, YMEHHE OTOMpaATh HanboJee MOAXOAAIIHUE I3bIKOBbIE, CHMBOJIMUECKHE, TpaduyecKue
CPEICTBA JUIsl BBIPAXKEHUS CYKICHUM M HAIJISTHOTO UX MPECTABICHUS.

Heo0XxoauMbpIM  KOMIOHEHTOM OOIIeH KyJIbTypbl B COBPEMEHHOM TOJKOBaHMU sBIsieTcs oOriee
3HAKOMCTBO C METOJaMH MO3HAHMSI I€HCTBUTENBHOCTH, PEACTABIEHUE O MIPEAMETE U METOAAX MAaTEMAaTHKH,
X OTIMYMH OT METOAOB JPYTUX E€CTECTBEHHBIX M T'yMaHUTApHBIX HAyK, 00 OCOOEHHOCTAX MPUMEHEHUS
MaTeMaTHKH JUIsl PeLIeHUs Hay4YHbIX M MPUKIAAHBIX 3a1a4. Takum oOpa3oMm, MaTeMaTuueckoe oOpa3oBaHue
BHOCHUT CBOH BKJIaJ B (popMUpoOBaHUe 00IIeH KyIbTyphl YeJIOBEKA.

M3yueHne MaTeMaTUKHU TaKXe CHOCOOCTBYET HCTETHUECKOMY BOCHUTAHUIO YEJIOBEKA, IOHUMAHHUIO
KpacoThl U M3SIIECTBA MATEMaTHYECKUX PACCYKICHHH, BOCHPUSATHIO T'€OMETPHUECKUX (OPM, YCBOEHHUIO
W€ CHMMETPHH.



HEJN U OCOBEHHOCTH H3YYEHHUA YYEBHOI'O IPEIMETA «MATEMATHKA». 59 KJIACCBHI
[TpuopuTeTHBIMHU 1IeNsIMH 00YUYEeHHUsI MaTeMaTHKe B 5—9 Kiaccax sBISIOTCS:

e (opmHupoBaHME LEHTPATBHBIX MAaTEMaTHYECKHX TOHATUN (YUCIIO, BEIMYMHA, TE€OMETpPHYECcKas
durypa, nepeMeHHasi, BEpOSTHOCTh, (PYHKIIKS), 00€CIIEUNBAIOIINX MPEEMCTBEHHOCTh U MEPCIEKTHB-
HOCTbh MaTeMaTH4eCKOro o0pa3oBaHusi 00y4yaroUINXCs;

e [0/Be/ICHHE 00YYAIOIIMXCS HA JOCTYIHOM JUISl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U MaTeMaTUKU
U OKPY’KaIoIero Mupa, IOHMMaHUe MAaTEeMAaTUKH KaK YacTH O0IIel KyJIbTyphbl 4eJIOBEUECTRA;

® pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH 0Oydarommuxcs, I03HaBaTeIbHOM
AKTUBHOCTH, UCCJIEIOBATEIbCKUX YMEHHM, KPUTUYHOCTH MBILIUICHHS, HHTEpECa K U3YyYEHUIO Mare-
MaTHUKH;

e (opmupoBaHue (PYHKIMOHAIBHOM MaTeMaTHMYeCKOW TPaMOTHOCTH: yMEHHUS  paclo3HaBaThb
MPOSIBJICHUSI MATEMAaTUYECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEN B pealibHbIX JKU3HEHHBIX CH-
TyalMsiXx W TpU M3YYEHUU JAPYyruX Y4eOHBIX MPEIMETOB, NPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyIUpOBaTh MX Ha A3bIKE MAaTEeMAaTUKHM W CO3/1aBaTh MaTeMaTHYeCKHe
MOJENIM, IPUMEHATh OCBOCHHBI MaTEeMaTUYECKUM amnmapar Juisl pelieHus  IPaKTHUKO-
OpPUEHTUPOBAHHBIX 33/1a4, MHTEPIPETUPOBATH U OLIEHUBATh IIOJIYyYEHHbBIE PE3Y/IbTATHI.

OCHOBHbIE JIMHUM COJEPKAHUS Kypca MaTeMaTuKu B 5—9 kiaccax: «Hucia u BbIYUCIECHUNY, «Anredpa»
(«AnreOpanyeckre  BBIpaXKEHUSA», «YpaBHEHHs U HepaBeHCTBa»), «DyHkuum», «l'eomerpus»
(«I"'eomerpuyeckre (HUTYpBI U UX CBOMCTBa», «l3MepeHHE T€OMETPHUECKUX BEIHUYUHY»), «BeposiTHOCTD U
CTaTUCTHKay». JlaHHBIE JTMHUN Pa3BUBAIOTCS NapalljiesIbHO, KaKaas B COOTBETCTBUU C COOCTBEHHOM JIOTUKOMA,
OJIHAKO HE HE3aBUCHUMO OJIHAa OT JPYrod, a B TECHOM KOHTAaKT€ M B3aumojenctBuu. Kpome storo, ux
OOBEIUHSET JIOTHUECKAasi COCTABIIAIONIAS, TPATUIMOHHO MPHCYIIash MaTeMaTHKE M TPOHU3BIBAIONIAs BCE
MaTeMaTHYecKue Kypcbl U conepxarenbHble JuHuM. CdopmynupoBanHoe B DenepaibHoM
rOCy/IapCTBEHHOM 00pa30BaTeIbHOM CTAaHJIAPTE OCHOBHOTO 0O0IIero oOpa3oBaHUs TpeOOBaHUE «yMETh
OIIEpUpPOBATh IOHATUSAMU: OIIpPE/EICHUE, aKCUOMa, TEOpEMa, JI0Ka3aTeIbCTBO, YMEHME pACIIO3HABATh
VCTUHHBIE U JIOXKHBIE BBICKA3bIBaHUS, IPUBOIAUTH IPUMEPHI U KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBaHUS U
OTPULIAHMSI BBICKA3bIBAHUI» OTHOCUTCSI KO BCEM KypcaMm, a (OpMHpOBAHUE JIOTUYECKMX YMEHUM
pacripeiesigeTcsi o BCeM rojaM 00y4eHHUs: Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMsL.

Conepxanve 00pa3oBaHUS, COOTBETCTBYIOUIEE MPEAMETHBIM pe3yibTaTaM OCBOEHUS  paboueit
IpOrpaMMbl, pachpefeiaéHHbIM O rojaM oOy4eHMs, CTPYKTYpUPOBAaHO TaKUM 00pa3oM, YTOOBI KO BCEM
OCHOBHBIM, TNPHHLIUIHAIBHBIM BOMpocaM oOydyaromuecss oOpallajich HEOJHOKPAaTHO, 4TOOBI OBJIAJCHHE
MaTeMaTUYeCKUMU MOHSTUSIMM W HaBBIKAMHM OCYIIECTBIISJIOCH MOCIEAOBATENbHO M IOCTYNATENbHO, C
COOJIIOJICHMEM TPHUHLMIA IPEEeMCTBEHHOCTH, a HOBBIE 3HAaHUS BKIIOYAIUCh B OOILIyI0 CHCTEMY
MaTeMaTHUYeCKUX IMPEJCTaBICHUH oO0ydarommxcs, paciupsiss U yriyonsas e€, oOpa3ys MpoyHbIe
MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O IPEIMETA «MATEMATHKA» B YYEBHOM ILIAHE

B cootBercTBHU ¢ DenepanbHBIM rOCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOI'O OOIIEro
o0pa3oBaHMsl MaTeMaTHKa SIBIISIETCS 00s3aTeNbHBIM MPEAMETOM Ha JaHHOM ypoBHE oOpaszoBaHus. B 5—9
Kjlaccax y4yeOHbIM mnpeamer «MaremMaTHKa» TpaJWLMOHHO HM3Yy4YaeTcsl B paMKax CIEeAyHOIMX Y4eOHBIX
KypcoB: B 5—06 kimaccax — Kypca «Marematuka», B /—9 kiaccax — KypcoB «AunreOpa» (BKiIroYas
AJIEMEHTHl CTATUCTUKU U TeopuH BeposiTHocTeil) u «l'eomerpusin. Hacrosimelt mporpamMmoil BBOIWTCS
CaMOCTOSITENIbHBIN yueOHBIH Kypc «BeposSTHOCTb U CTAaTUCTHKAY.

Hacrosmieit mporpammoii ipeaycMaTpiBaeTcsl BhIZICTICHHE B YIeOHOM TUTaHE Ha M3yYeHHE MaTeMaTHKH B
5—6 Kitaccax 5 y4eOHBIX YacOB B HENEIO B TEUCHHUE KaXJO0Tro rojia oOydeHus, B 7—9 kiaccax 6 yueOHBIX
YacoB B HEJIEJIO B TEYEHHE KaXKJJ0r0 roa o0yueHus, Bcero 952 yueOHBIX yaca.

IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHHSA YYEEHOI'O IIPEAMETA « MATEMATHKA» HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHOro npeamera «MaTemaTnkay JOJKHO 00ecrieyuBaTh JOCTUKEHHE Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBaHMs CIEIYIOUUX JMYHOCTHBIX, METANpPEeIMETHBIX U IPEIMETHBIX 00pa30BaTEbHBIX
pe3yJbTaToB:



JMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPaMMBbl ydeOHOTO TipeaMeTa «MareMaTHKay XapakTepUu3yIoTCs:

IIarproTHyeckoe BOCIUTAHHE:

IMPpOABJICHUEM HMHTECPECAa K IPOHIJIOMY M HACTOAIIEMY pOCCPIfICKOfI MaT€éMaTHKH, LCHHOCTHBIM
OTHOIICHHUEM K JOCTHXXCHUAM pOCCHﬁCKHX MaTeéMaTHuKOB U pOCCHﬁCKOﬁ MaTeMaTH4eCKOM IIKOJIBI, K HC-
II0JIb30BAHUIO ATUX JTOCTIKCHUH B APYyrux HayKax v HpUKJIaIHbIX C(bean.

I'pazknanckoe H TyXOBHO-HPABCTBEHHOE BOCTIUTAHHE:

TOTOBHOCTBIO K BBIMOJHCHHUIO OOS3aHHOCTEH TpaXKTAHWHA W pPEAIM3alli €ro MpaB, MPEICTABICHHEM O
MaTEMaTHYECKUX OCHOBaX (YHKIIMOHWPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH, MPOIECAYp T'PaXKIAHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI W TIP.); TOTOBHOCTHIO K OOCYKICHHMIO STHYECKHX IMPOOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM TPUMEHEHHUEM JOCTIKEHUN HAyKH, OCO3HAHWEM BaXXHOCTH  MOPATBHO-ITHYCCKHX
MIPUHIIMIIOB B JACSITEILHOCTA YYEHOTO.

TpynoBoe BocnuTanme:

YCTAaHOBKOW Ha aKTMBHOE y4yacTHE B PEIICHUH MPAKTUYECKHX 3a]ad MaTeMaTH4eCKOM HaIpaBIeHHOCTH,
OCO3HAaHMEM BAXXHOCTH MAaTEMaTHYeCKOro oO0pa3oBaHMs Ha MPOTSHKEHUM BCEH JKM3HU Ui YCIIEUIHON
npoeCCUOHATLHON JEATEIbHOCTH UM PAa3BUTHEM HEOOXOAMMBIX YMEHHH; OCO3HAaHHBIM BBIOOPOM U
IIOCTPOCHUEM HWHAMBHUAYAJIbHON TpPAaeKTOpUU OOpa3oBaHMsl M IKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX NOTPEOHOCTEH.

JcTeTHYeCKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIHUOHAJIBHOMY M OCTCTUYCCKOMY BOCIIPUATHUIO MATCMATUYCCKUX 06’LeKTOB, 3ajaa4,
peHleHI/Iﬁ, paCCY)KﬂeHHfI; YMCHHUIO BUJACTb MATCMATUYCCKNEC 3dKOHOMEPHOCTU B HCKYCCTBC.

HeHHOCTH HAYYHOI'O IO3HAHUA

OpI/ICHTaHI/ICﬁ B JCATCIBHOCTH Ha COBPCMCHHYIO CHCTCMY HAYUYHBIX HpeI[CTaBJIeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTUA YCJIOBCKA, MPUPOJAbI U 06HI€CTBa, IMOHUMAaHHEM MaTEeMaTHYCCKOU HAayKHM Kak
C(i)epbl YeI0BEUYCCKOU JACATCIIBHOCTH, O5TallOB eé PasBUTHUA W 3HAYUMOCTH [JISI PA3BUTHA HUBUIHW3ALNH,
OBJIaICHUEM S3bIKOM MATCMAaTHKU H MaTeMaTHUIEeCKOM KyJILTypOfI KaKk Cp€aACTBOM IIO3HAHUS MHPA,
OBJIAICHUEM HpOCTCfII.HHMH HaBbIKaMH HCCHGHOB&TCHBCKOﬁ ACATCIIBHOCTH.

Pusnveckoe BOCHIUTaHNE, opMUpPOBaHHE KYJIbTYPbI 310POBbSI U IMOIHOHAIBHOIO 0JIArONMOTyYHs:

TOTOBHOCTBIO NPUMEHATh MAaT€MaTUYECKHE 3HAHMSI B MHTEPECAX CBOETO 3J0POBbS, BEIEHUS 3I0POBOTO
o0pasa KU3HU (310poBOE NMUTaHKE, COATAHCUPOBAHHBIN PEXKUM 3aHIATUN U OTIbIXA, peryisipHas (puzndeckas
aKTUBHOCTD); C(hOPMHPOBAHHOCTBIO HAaBbIKA pedIieKCUU, TPU3HAHUEM CBOETO IIpaBa Ha OMIMOKY U TaKOTrO e
IIpaBa JIpyroro 4ejaoBeKa.

JIKOJIOTHYEeCKOe BOCIIMTAHHE:

OpHEHTaIell Ha MPUMEHEHHE MaTeMaTH4YeCKUX 3HaHUM A pelleHus 3ajad B OOJIaCTH COXPAaHHOCTH
OKpY’KaroIlen cpefibl, MJIaHUPOBAHUS MOCTYIKOB U OLEHKH MX BO3MOXHBIX MOCIIEACTBUM I OKpYy’Karolen
Cpezbl; 0CO3HaHUEM ITI00AIIBHOIO XapaKTepa 3KOJI0IMYECKUX MPoOIeM U ITyTel UX peIIeHus.

JInyHOCTHBIE pe3yabTaThbl, oO0ecHeYUBAKOIINE aAJaANTANMI0O 00ydaolerocs K HW3MEHSAIMMCS
YCJIOBHAM COLMATILHON U NPUPOJHOH CPelbl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEW KOMIIETEHTHOCTH
yepe3 MpPaKTUYECKYIO JesTeIbHOCTb, B TOM YHWCIE€ YMEHHUE YUYUThCS Yy APYTUX JIOAeH, mpuolOperaTh B
COBMECTHOM EATEIIBHOCTH HOBBIE 3HAHUS, HABBIKA M KOMIIETEHIIMH U3 OIIbITA IPYTHX;

HE0OXOIMMOCThIO B ()OPMHUpPOBAHMM HOBBIX 3HaHHUI, B TOM uHcie (QOPMYIUPOBaTH HJEH, MOHATHS,
TUIOTE3bl 00 00BEKTAX U SIBICHUSX, B TOM YHUCIIE paHEe HEe U3BECTHBIX, OCO3HABATh AE(DUIIUTHI COOCTBEHHBIX
3HAHUU U KOMIIETEHTHOCTEM, IIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAallMIO, BOCIIPUHMMATh CTPECCOBYIO CUTYAallMI0 KakK BBI3OB,
TpeOyIOLMiT KOHTPMEp, KOPPEKTHUpPOBAaTh NPUHMMAEMble pEIIeHUs W JeicTBUsA, (HOpMYyIHpOBaTh H
OLICHUBATh PUCKU U MOCIEACTBUS, POPMUPOBATH OIIBIT.



METAINIPEAMETHBIE ~ PE3YJIbTATBI

MeramnpeaMeTHble  pe3yibTaThl  OCBOSHHSI  MpOrpamMmbl  ydeOHoro  mpeamera  «MaremaTHkay
XapaKTepU3yIOTCS OBJIAJICHUEM VHUBEPCATbHLIMU HOZHAGAMENbHBIMU  OCliCEUAMY, YHUBEPCATbHBIMU
KOMMYHUKAMUGHBIMU OeUCMBUAMU U YHUBEPCATbHLIMU PEZYIAMUGHBIMU OeliCEUIMU.

1) VHusepcanvhvle no3nasamensHble Oelicmsus 0becneyusam Gopmuposarue OA306bIX KOSHUMUBHBIX
npoyeccos obyuarowuxcs (oceoenue Memooo8 NOZHAHUSL OKPYICAIOWE20 MUpd, NPUMEHeHUe N0SUHEeCKUX,
ucce008amenbCKux onepayuil, ymeHul pabomamso ¢ uHpopmayueti).

Ba3oBble JJornyeckue 1eicTBUS:

BBISIBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC NPU3HAKA MATEMaTHUYECKUX OOBEKTOB, MOHATHH,
OTHOLICHUNA MEXIy MOHATHAMHU; (HOPMYIHUPOBATH ONpPEICICHHs TMOHITUN; YCTAaHABJIMBAThH CyIIe-
CTBEHHBIM TpHU3HAK KIacCU(UKALMU, OCHOBAHUS Ui OOOOLICHHWS W CpaBHEHUS, KPHUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHMMATh,  (OpPMYyJIUpOBaTH M  INpPeoOpa3oBbIBaTh  CYXKJIEHUS:  yTBEpOUTEIbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIC U O0ILME; YCIOBHBIE,

BBISIBJIAITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TMPOTHUBOpEYUs B (pakTax, JaHHBIX,
HaOJIOACHUAX U YTBEPXKACHUAX; Ipe/ularaTb KPUTEPUU ISl BBIBIECHUS 3aKOHOMEPHOCTEH W mpo-
TUBOPEYML;

JeNaTh BBIBOABI C  HCIIOJNB30BAHMEM 3aKOHOB JIOTUKH, JCIYKTHBHBIX W WHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 10 aHaJIOrUH;

pa3duparh J0Ka3aTebCTBA MAaTEMATUUYECKUX YTBEP)KICHHUH (MpsIMbIE U OT MPOTUBHOIO), IPOBOIUTH
CaMOCTOSITENIbHO HECJIOXHBIE J0KAa3aTelIbCTBA MAaTEMAaTUYECKHX (PAKTOB, BBICTPAMBATH apTy-
MEHTALHUIO, IPUBOJUTH IPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,;
BbIOMpaTh croco0 peuieHuss y4yeOHOM 3anauM (CpaBHUBAThb HECKOJIBKO BapHUaHTOB pELICHU,
BbIOMpPATh HanbosIee NOAXOAALIMNA C YIETOM CAaMOCTOSTENILHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble uccien0BaTeIbCKIE JeHCTBUA:

® HCIIOJIb30BAaTb BOIIPOCHI KAK HCCIICIOBATEIILCKUI HUHCTPYMCHT ITO3HAHUS;

e (opmynupoBaTh BOMPOCH], (QUKCHUPYIONIUE TMPOTHBOPEYHE, NPOOJIEMYy, CaAMOCTOSTEIHHO
yCTaHABIIMBATh MCKOMOE M JIaHHOE, (POPMHUPOBATH TUIMOTE3Y, aPTYMEHTUPOBATH CBOIO MO3HIIHIO,
MHEHHE;

® [IPOBOJUTH IO CAMOCTOSITEIILHO COCTABICHHOMY IUJIaHY HECIIOKHBIM DKCIEPHMEHT, HEOOJBIIOoe
HCCIIEIOBAaHUE 110 YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTHMYeCKOTO OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEXKTY COOO0I;

® CaMOCTOSITENbHO (HOPMyNIHUpPOBaTh OOOOIIEHHS M BBIBOABI 1O pe3ylbTaTaM MPOBEAEHHOTO
HaAOJTIOJICHUsI, MCCIICIOBAHUs, OICHUBAThL JIOCTOBEPHOCTh TOJMYYSHHBIX PE3YJIbTATOB, BHIBOJIOB U
000011IEHNI;

® [POTHO3UPOBATH BO3MOKHOE PAa3BUTHE MpoIlecca, a TAK)Ke BBIIBUTATH MPEAMOIOKEHHS O €ro
Pa3BUTHUHU B HOBBIX YCIOBHSIX.

Padora c unopmanmeii:

2)

BBISIBJISITH HETOCTATOUYHOCTh M M30BITOYHOCTh MH(OPMALIMK, JaHHBIX, HEOOXOJUMBIX ISl PEIICHUS
3a/1a4u;

BBIOMpATh, aHAJTM3UPOBATH, CUCTEMAaTU3UPOBATh U HHTEPIIPETHPOBATH MH(POPMALIMIO PA3TUYHBIX
BUJIOB U (DOPM Ipe/ICTaBICHUS;

BBIOMpaTh (OopMYy IpeacTaBICHUS HHPOPMAIIUN U UILUTIOCTPUPOBATH PelllaeMble 3aJ]aul CXeMaMH,
JrarpaMMamu, HHOU TpaduKoi U uX KOMOWHAIMSIMU;

OLICHMBAaTh HAAEKHOCTh HHGMOpPMAIMM TO KPUTEPHUSM, TMPEAJIOKEHHBIM  YYUTENeM  WJIU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

YHueepcaﬂbele KOMMYHUKamMueHbsle Oeticmsus obecneyusaom cqbop/vzupoeaﬂnocmb COUUAIbHBLX

HABbIKOB 06yltai0u4uxc;z.



Oo0menue:

® BOCHPUHHMMATH U (QOPMYIHPOBATH CYXKICHHS B COOTBETCTBUHU C YCIOBUSIMU U LENISIMH OOIICHUS;
SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHUS TI0 XOAY pelIeHUs 3a/1a4l, KOMMEHTUPOBATh MOJyYEHHBIN pe3ybTaT;

e B X0Je 00CYXJEHUS 33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMON TeMbl, IPOOJIEeMBbI, periaeMon
3ala4yy, BBICKA3bIBATb HWACHU, HALCIICHHBLIC Ha IMOUCK PCHICHUSA, COIIOCTABJIATH CBOU CYXKIACHUA C
CY)KACHUSAMU OPYyrux YYaCTHHUKOB Jualiora, O6Hapy)KI/IBaTB pasinuue U CXOACTBO HO3I/II_II/II71; B
KOPPEKTHOH opme GopMyTupOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

® IIPEACTaBIATh  pE3yNbTaThl  PELICHUS  3a/Jayd, OKCIEPUMEHTa, MHCCIEeIOBaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (hOpMaT BBICTYIUICHUS C YYETOM 3ajad Mpe3eHTAlld U OCOOEHHOCTEMH
ayJIuTOPHH.

CoTpyaHnuecTBo:

¢ [IOHUMMATb U HCIIOJIb30BATh MPCUMYILICCTBA KOMaHHHOﬁ u I/IHIII/IBI/II[yaJIBHOf/'I pa6OTLI IIpru pCHICHUU
y4eOHBIX MaTeMaTHYeCKUX 3aJlay; MPUHUMATh IEeJlIb COBMECTHON [€ATEIbHOCTH, IIJIAHUPOBATh
OpraHM3ali0 COBMECTHON palOoThI, pacmpelneisiTh BUAbl pabOT, I0roBapuBaThbcs, 0O0CYXKIATh
MIPOLIECC U Pe3yJIbTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKUX JIIOJICH;

® y4acTBOBAaTh B IPYNIOBBIX Popmax paboThl (0OCYXaeHUS, 0OMEH MHEHUSIMHU, MO3TOBBIE IITYPMBI U
Ip.); BBIMOJHITH CBOIO 4YacTh pabOThl MU KOOPIMHUPOBATH CBOM JIEHCTBUSL C JAPYTUMHU UYJIEHAMU
KOMaH/bl; OLIGHMBATh KAyeCTBO CBOEro BKJIaJa B OOUMH MNPOAYKT IO KPUTEPUAM,
chOpMyIUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHUS.

1)YVuusepcanvrvie pecynamuensie oeticmeus odecneyugarom opmuposanue CMulCIO8bIX YCHMAHOBOK U
HCUBHEHHBIX HABbIKOE IUYHOCTIU.

Camoopranuszaums:

®  CaMOCTOSITENIbHO COCTaBISITh IUIAH, AJITOPUTM PEUICHUsS 3a1aud (WM €ro 4acTh), BBIOMpATh CIIOCO0
pelieHns ¢ y4€TOM HMEIOIUXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATH U
KOPPEKTHPOBATh BapUAHTHI PElIEHUI ¢ yu€TOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb:

e BIaJeTh cHocobaMu CaMOMPOBEPKH, CAMOKOHTPOJNS TMpollecca U pe3ylbTaTa pelieHus
MaTeMaTHYECKOH 3a1a9u;

® IIPEABHUJAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEILIEHUU 331a4d, BHOCUTh KOPPEKTHUBBI B
JeSITeTbHOCTh HAa OCHOBE HOBBIX O0CTOSITENILCTB, HAWIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAThb COOTBETCTBUE DPE3yJbTaTa JEATEIbHOCTH IMOCTABJIEHHOW LENU M YCIOBUAM, OOBSCHSTDH
MPUYMHBl JOCTHKEHMSI WIM HEJOCTH)KEHUs IIeNIM, HaxoJIuTh OIIMOKY, JaBaTh OLIEHKY IpHOO-
PETEHHOMY OIIBITY.

[IPEAMETHBIE PE3YJbTATBI

[IpeameTHbie pe3ynbTaThl OCBOCHHUS paboOYeil MporpaMMbl MO MaTE€MaTHUKE MPEJCTaBIEHBI IO TOoJaM
oOydeHHUsI B CIEAYIONINX pa3jesiaX MporpaMMbl B paMKax OTACIBHBIX KypCOB: B 5—6 kjaccax — Kypca
«MartemaTukay, B /—9 kimaccax — KypcoB «Anredpay, «['eomeTpusi», «BeposTHOCTh U CTATUCTUKA.

Pa3Butre nornueckux MpeACTaBICHUNW U HABBIKOB JIOTMYECKOTO MBIIUIEHUS OCYILIECTBISIETCS Ha
MPOTSHDKEHUH BCEX JIET OOyYeHHsI B OCHOBHOM IIIKOJIE B paMKax BCEX Ha3BaHHBIX KypcoB. [Ipeamomaraercs,
YTO BBIMYCKHHUK OCHOBHOW IIIKOJIBI CMOJKET CTPOWTH BBICKA3bIBAHUS W OTPHUIIAHUS BBICKA3BIBAHHIM,
pacro3HaBaTh WCTUHHBIE W JIO)KHBIE BBICKA3bIBAHMS, MPUBOAUTH MPUMEPHI U KOHTPHOPHUMEPHI, OBJIAACET
MOHSATUSAMH: OIpPEACIICHHe, aKCHMOMa, TeopeMa, JO0Ka3aTeIbCTBO — W HAYYUTCS HCIOJIB30BaTh WX MPHU
BBITIOJTHCHUH y4€OHBIX U BHEYUEOHBIX 3a]1a4.



[TIPUMEPHASA PABOYASl ITPOTPAMMA YYEBHOI'O KYPCA «MATEMATHKA». 56 KJIACCHI

[EJWX M3YYEHHA YYEBHOI'O KYPCA

[TpuoputeTHBIME LIETIMHU 00yUEHHUST MAaTeMaTUKE B 5—O6 Ki1accax sBISIOTCS:

e MpoJoJDKeHHE (QOPMHUPOBAHUS OCHOBHBIX MAaTEeMAaTUYECKUX TOHATUN  (YUCIO, BEJIWYHUHA,
reoMeTpuueckas  Qurypa),  OOECIEUMBAIOIIUX  MPEEMCTBEHHOCTb M  IEPCIEKTUBHOCTH
MaTEeMaTHYeCKOro o0pa3oBaHus 00y4arOIIUXCs;

® Da3BUTHE WHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 0Oydaromuxcs, I[03HaBaTeIbHON
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUMN, HHTEpeca K U3YUYEHUIO MaTEeMaTHKU;

e [o/Be/EeHHE 00YYAIOIIMXCS HA JOCTYIHOM I HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U MaTeMAaTUKHU
U OKPY’KaIOIero MHUpa;

e (QopmupoBanue (YHKIMOHAIBHOM MaTEeMaTHMYECKOH TIPaMOTHOCTH: YMEHHUS  paclo3HaBaTh
MaTeMaTHYeCKUe OOBbEKThl B PEalIbHBIX JKU3HEHHBIX CUTYAIUSIX, IPUMEHSITh OCBOCHHbBIC YMEHHUS AJIs
pelieHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3aJa4, WHTEPIPETUPOBATH TMOJYYEHHBIE pe3yJIbTaThl U
OLICHUBATh UX HA COOTBETCTBHUE NMPAKTUUECKON CUTYAIIUU.

OcCHOBHBIE JIMHMU COJIEpXKaHMsS Kypca MareMaTuku B 5—O6 Kkjaccax — apudmernyeckas M
reoMeTpuyecKas, KOTOpble Pa3BUBAIOTCS MapajuIeIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOIMKOM,
OJIHAKO, HE HE3aBHUCHMO OJHA OT JPYrol, a B TECHOM KOHTaKkTe W B3auMozecucTBuu. Takxe B Kypce
IIPOUCXOUT 3HAKOMCTBO C 3JIEMEHTAMU aJIreOphl U ONUCATEIbHON CTaTUCTUKH.

W3yuenne apupMeTHYECKOro MaTepuasa HAYMHACTCS CO CHUCTEMAaTH3allid W Pa3BUTUS 3HAHUH O
HaTypaJIbHBIX YHCJIaX, NOJYyYEHHBIX B HayalbHOM 1IKoJe. [Ipy 3TOM cOBEpILIEHCTBOBAaHHE BHIYUCIUTEIBHON
TEXHUKH ¥ (HOPMUPOBAHHE HOBBIX TEOPETHUUECKUX 3HAHMM COYETAeTCs] C PA3BUTHUEM BbIUMCIUTEILHON
KyJIbTYypbl, B YacCTHOCTH C OOY4YEHHEM IMPOCTEHIIUM MpuéMaM MPHUKUIKA M OIEHKH pe3yJbTaToOB
BBIUUCIICHUH. VI3ydeHne HaTypajbHBIX YHCEN MPOAOIDKAeTcs B 6 Kilacce 3HAKOMCTBOM C HAa4YaJbHBIMHU
MOHATUSIMU TEOPUU JEIUMOCTH.

Jpyroil KpynHbld OJIOK B cOAepXaHUM apuU(PMETHUYECKOHW JHMHUM — 3TO Jpobu. Hawano wusyuenus
OOBIKHOBEHHBIX M JIECATUYHBIX JpO0eil OTHECEHO K 5 Kiaccy. DTO MepBbIi 3Tall B OCBOEHUH Apolei, korjaa
IIPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMM MJE€SAMH, MNOHATUAMU TeMbl. [Ipm a3TomM  paccMoTpeHue
OOBIKHOBEHHBIX JIpo0Oel B TMOJHOM O0BEME MPEIIECTBYET U3YUYCHHUIO ACCATHYHBIX JPOOEH, YTO IEIeco-
00pa3HO C TOYKHU 3pEHUs JIOTHMKHU M3JI0KEHUS YMCIOBOM JIMHUM, KOTJia MpaBUia JEHCTBUHA C JECATUUYHBIMU
IpoOsIMM MOXXHO OOOCHOBATh y»K€ M3BECTHBIMU AJITOPUTMAaMH BBINOJHEHUS JAEMCTBUI ¢ OOBIKHOBEHHBIMU
IpoOsiMU. 3HAKOMCTBO C JIECATUYHBIMU JIPOOSIMU PaCIIMPUT BO3MOXKHOCTH I IOHUMaHUsl 00y4YatoUMMUCS
IIPUKJIAJHOTO TNPUMEHEHHUS] HOBOM 3alMCH IPU H3YYEHMM JPYTMX NPEIMETOB W IPU NPAKTUYECKOM
ucnonbp3oBanuu. K 6 kiaccy oTHECEH BTOpOW 3Tam B M3y4eHUU JpoOeH, I/ie MPOUCXOAUT COBEPIIEHCTBO-
BaHUE HABBIKOB CpPaBHEHMs U IpeoOpa3oBaHus ApoOeil, OCBOEHHE HOBBIX BBIYUCIUTEIBHBIX AJITOPUTMOB,
OTTauMBaHUE TEXHUKHU BBIUYUCICHHUH, B TOM YUCIIC 3HAYCHUN BBIPAXKEHUH, COJIEpKAIUX U OOBIKHOBEHHbBIE, U
JIECSITUUHBIE IpO0OH, YCTAaHOBJIEHHUE CBSI3E€N MEXAY HUMHU, PACCMOTPEHHE MPUEMOB pELICHHS 3a]a4 Ha ApoOu.
B navane 6 kiacca IpoMCXOUT 3HAKOMCTBO C IIOHSATHEM ITPOLEHTA.

OCOOEHHOCTBIO U3YUYCHHSI MTOJIOKUTEIbHBIX U OTPULIATEIbHBIX YHCEIN SBISETCS TO, YTO OHU TaKXe MOTYT
paccMaTpuBaThCSl B HECKOJBbKO d3TamoB. B 6 kmacce B Havase u3ydeHus Tembl «llojoxurenbHble |
OTpULIaTENbHBIE 4MCIa» BblIenseTcd noarema «llenble wucna», B paMKax KOTOPOM 3HAaKOMCTBO C
OTpHULATENLHBIMHU YUCJIaMU U JIEUCTBUSMHU C MOJIOXKUTEIbHBIMUA M OTPULIATEIbHBIMU YUCIAMH MTPOUCXOTUT
Ha OCHOBE COJAEPXKATEIBHOIO IOAXO0Aa. JTO IMO3BOJISIET HA JIOCTYIHOM YPOBHE IMO3HAKOMHUTBH YYaIIUXCs
MPAKTUYECKH CO BCEMHM OCHOBHBIMU MOHSATHSIMM TE€Mbl, B TOM YHCIE U C IMpaBWIaMHU 3HAKOB MpU
BBITIOJTHEHUH apu(MeTndecKux JeicTBui. M3yuenne panroHanbHbIX YUCENl Ha 3TOM HE 3aKOHYMTCS, a OyneT
NPOJOJDKEHO B Kypce anreOpbl 7 Kiacca, YTO CTAHET CIEAYIOIIMM IPOXOJOM BCEX HPUHIMIHATBHBIX
BOIIPOCOB, TEM CaMbIM pa3/ieJieHHe TPYIHOCTEH 00JieryaeT BOCIPUSATHE MaTepuana, a paclpeiesieHue BO
BPEMEHH CIIOCOOCTBYET NMPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

ITpu oOyueHMM pelIeHHI0 TEKCTOBBIX 3ajau B 5—O6 KiaccaX HCHONb3YIOTCS apu(pMETHYECKHE MPHEMBI
pemieHus. TeKCTOBbIE 3a/laud, pelIaeMble NMPH OTPaOOTKE BBIUMCIUTENBHBIX HABBIKOB B 5—06 KIaccax,
paccMaTpUBAIOTCS 337aydl CIEAYIOIIMX BHJIOB: 33/1a4M Ha JBM)KEHHE, Ha YaCTH, Ha MOKYIKH, Ha paboTy U



IIPOU3BOIUTENILHOCTh, Ha IPOLIEHTHI, Ha OTHOIIEHMs U npornopuuu. Kpome Toro, odydaronuecs 3HaKOMATCS
c mpuémMamMu peElIeHHS 3a1ad nepeOopoM BO3MOXKHBIX BAapUAHTOB, ydarcs paboTarh ¢ HHGOpMAIMEH,
MPEJCTAaBICHHOM B (hopMe TabIUI] UK JUarpaMM.

B IlpumepHoii paboueii nporpamme IpeaycMOTpeHO (GOPMHUPOBAHUE MPOIEAECBTUYECCKUX aNreOpanyecKux
npejcTaBieHuid. bykBa kak CHMBOJI HEKOTOPOIO 4HcCia B 3aBUCHUMOCTH OT MaTeMaTHYECKOro KOHTEKCTa
BBOJIUTCSI TIOCTETIEHHO. ByKBEHHAss CUMBOJIMKA IIUPOKO HCIIOJB3YETCS MPEXIE BCEro IS 3alUCH OOLIMX
YTBEP)KACHUH W TpenioKeHuid, (HopMya, B YAaCTHOCTH Ui BBIYMCICHHUS T€OMETPUYECKHX BEIMYMH, B
Ka4yecTBE «3aMECTUTEIIs» YUCIIA.

B kypce «Marematuku» 5—6 Ki1accoB IpeACTaBiIeHa HAIJIAHAs T€OMETPHsl, HallpaBJieHHasl Ha pa3BUTHE
00pa3HOro MBILUIEHUS, IPOCTPAHCTBEHHOI'O BOOOPAKEHMS, U300pa3UTEIIbHBIX YMEHUN. DTO BaXKHBIM 3TaIll B
U3YYEHUH TE€OMETPUH, KOTOPBIM OCYIIECTBISETCS HA HArJsAHO-IPAKTUYECKOM YpPOBHE, ONMPAETCs Ha
Harjs1H0-00pa3Hoe MbIlUIeHHe oOyuaromuxcs. boinblias posib OTBOIUTCS NPAKTUYECKOH JEsTEeNbHOCTH,
OIIBITY, KCIIEPUMEHTY, MoJeaupoBaHuto. OOyuaronyecs 3HAKOMATCS C I'€OMETPUUYECKUMH (Urypamu Ha
IUIOCKOCTH M B TMPOCTPAHCTBE, C HMX MPOCTEHIIMMHU KOHQUTYpAlMsIMH, ydaTcs H300paxarb HMX Ha
HEJIMHOBAHHOW M KieT4aTrod Oymare, paccMaTpUBalOT MX IIpocTellne cBoiicTBa. B mpouecce usyuenus
HArJSIIHOM TeOMETPUU 3HAHUS, TOIy4YeHHbIe 00yUYalOIIMMUCS B HAYaJbHOW HIKOJIE, CUCTEMATU3UPYIOTCS U
pacInpsIOTCS.

MECTO YYEBHOI'O KYPCA B YUYEFHOM ILJIAHE

CornacHo ydeOHOMY IUIaHYy B 5—6 Kiaccax M3ydaeTcsi MHTETPUPOBaHHBIN mpeamer «MaTemaTtukay,
KOTOPBIM BKIIOYAET apU(PMETUYCCKUN MaTepuanl M HArJBIHYH0 TEOMETPHIO, a TaKXKe IPOINEICBTHUCCKUE
CBEJICHHS M3 alreOphl, 3JICMCHTHI JIOTHKH M Havajia OMUCATeIbHON CTaTUCTUKH.

VY4eOHbIH TUIaH HA U3y4YeHHE MAaTeMaTHKU B 5—O6 Ki1accax OTBOJUT HE MEHee 5 y4eOHBIX 4acOB B HEJEIIO
B T€UEHHE KaXJ0ro roja ooy4denus, Bcero He MeHee 340 yueOHBIX 4acoB.

CONEPKAHHUE YYEBHOI'O KYPCA (II0 TOXAM OBYYEHWA)
5 KJjacc

Hamypansuvie uucna u nynsp

Harypansroe uncio. Psg Harypanbsbix uucen. Yucno 0. M300pakeHrne HaTypadbHBIX YHCEN TOYKAMHU Ha
KOOPJAMHATHOM (YMCIIOBOI) MPSMOA.

[To3unmonHas cucrema cuncieHus. PuMckas Hymepanus Kak puMep HEMO3UIMOHHOW CUCTEMBI
cuucieHus. JlecaTuuHas cuctemMa CUUCICHHUS.

CpaBHeHHE HaTypallbHbIX YHCEJ, CPABHEHHME HaTypalbHbIX uucen ¢ HylnéM. CrnocoObl CpaBHEHUS.
OxpyriieHne HaTypaabHBIX YUCEIL.

CrnosxeHue HaTypaJlbHbIX YHCEI; CBOMCTBO HYJISI MpHU CIOXKEHUH. BblunTaHue kak jaeicTBue, oOpaTHOE
CIIOKEHUIO0. YMHOXEHUE HAaTypaJbHBIX YMCEN; CBOMCTBA HYJS M €IUHUILIBI IPU YMHOXEHUU. [leneHue kak
neicTBre, oOpaTHOE YMHOXKEeHHI0. KOMIOHEHTHI IeicTBHi, CcBs3b MexAy HuUMHU. [IpoBepka pesynbraTta
apudmernyeckoro nenctBus. IlepemecTuTenbHOE W COYETATENHHOE CBOWCTBA (3aKOHBI) CIIOXKEHUS |
YMHOXEHHsI, pacpeIeIMTeTbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnons3oBanue OYKB Jisi 0003HAUEHUSI HEM3BECTHOTO KOMIIOHEHTA W 3allUCH CBOWCTB apU(PMETHUECKUX
JIEHCTBUI.

HGHI/ITeJ'II/I N KpaTHBIC YHUCJIA, PA3JIOKCHHEC Ha MHOXUTCIIN. HpOCTI)Ie U COCTABHBIC YHCIIA. HpI/I3HaKI/I
JenumocTtr Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoM.

Crenenb ¢ HaTypaJIbHBIM [TOKA3aTeIeM. 3alUCh YKCIIa B BUAE CYMMBI Pa3psIHbIX CIaraeMblX.

UucnoBoe BelpakeHUEe. BbrunciieHne 3Ha4eHU YMCIOBBIX BBIPAKEHUN; MOPSAOK BBINOIHEHUS IEUCTBUM.
Wcnons3oBauue IMPpU BBIYUCIICHUAX MEPEMECTUTCIILHOTO U COYCTATCIBbHOI'O CBOWCTB (SaKOHOB) CJIOKCHUS N
YMHOXEHHUS, PACTIPEAEIUTEIBHOIO CBOMCTBA YMHOKEHHS.

Jlpoou
[IpencraBienne o IpoOU Kak crocoOe 3amucH 4yacTH BennuuHbl. OOBIKHOBEHHBIE Apoou. [IpaBuiibHbIE U

HenpaBuibHbIe 1poOu. CMentaHHas IpoOb; MpeicTaBlIeHHe CMEIaHHON poOU B BUE HENIPaBUILHON Apoou
Y BBIJICTICHUE 1EJIOM YacTH YHUClia U3 HempaBUWiIbHOW apoou. M3o0paxenue ApoOeil ToukaMu Ha YHUCIOBOU



npsimoii. OcHoBHOE cBoicTBO apobu. Cokparienne apobeid. [IpuBeaenune apoOu K HOBOMY 3HAMEHATEIIIO.
CpaBuenue npo0eit.

CrnoxxeHue W BBIUMTAHUE ApoOel. YMHOXKEHHE U JeleHHe apolOeil; B3auMHO-0OpaTHbIE JIPOOH.
HaxosxaeHue yacTu 1esioro U LEeNoro Mo ero 4acTu.

Hecstuunas 3amuck npoOei. [lpencraBnenue aecsTHUHON ApoOU B BHUIE OOBIKHOBEHHOW. M300pakeHne
JECATUYHBIX APOOeH TOUKaMU Ha YUCIOBOM MpsiMoil. CpaBHEHHE AECATUYHBIX IPOOCH.

Apudmerndeckre IecTBUs ¢ NECATUYHBIME Apo0siMu. OKpyTieHHE IeCATHUHBIX Ipo0eit.

Pewenue mexcmosnoix 3a0au

Pemenue TekcToBBIX 3amad apudMeTHYECKHM criocoOoM. Pemenue normdeckux 3amad. Pemenue 3amad
nepedopoM BCeX BO3MOKHBIX BapUaHTOB. VICIIOIb30BaHKE MPU PEIICHUH 331249 TAOJIUI] i CXEM.

Pemenue 3amad, copepskauux 3aBHCHUMOCTH, CBSI3BIBAIOIINE BEIUYHMHBI: CKOPOCTh, BPEMs, PACCTOSHUE;
[[eHa, KOJMYECTBO, CTOMMOCTh. ETWHUIIBI HM3MEpEHUs: MacChl, 00BbEMa, IICHBI; PACCTOSHUSA, BpPEMEHH,
ckopocTh. CBsI3b MEXITY SIMHULIAMHA U3MEPEHUS KaKI0H BETUIMHBI.

Perrenre ocHOBHBIX 3a71a4 Ha APOOH.

[IpencrarneHue TaHHBIX B BUJE TAOIHI], CTOJIOYATHIX JHATPAMM.

Haznaonan ceomempus

Harnsguele npencraBieHus o gurypax Ha IJIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIyd, yroi, JOMaHas,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KpYr. YToi. [IpsMoi, ocTpblIii, Tynoi U pa3BEPHYTHIN YIJIbI.

JUlnHa oTpe3ka, METPUYECKHE €IUHUIBl JUIMHBL. JlJIMHA JIOMaHOW, NEepUMETpP MHOTOYIOJbHUKA.
N3mepeHne u nocTpOeHME YIIIOB C IOMOIIBIO TPAHCIIOPTUPA.

Harnsimaeie mpencrtaBieHust o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK; TPSMOYTOJBHHK, KBaJpar;
TPEYroJIbHUK, O pPaBEHCTBE QUTYP.

N3o0paxxenne ¢uryp, B ToM uucie Ha kierdatoi Oymare. IlocTtpoeHne KoHUTypammii U3 dacTel
IpsIMOH, OKPY’KHOCTH Ha HEJIMHOBAaHHOW M KieTyaToil Oymare. Mcrosib30BaHue CBOMCTB CTOPOH U YIJIOB
IIPSIMOYTOJIbHMKA, KBaJpaTa.

[Inomanp npsAMOYroibHUKAa M MHOTIOYTOJIBHUKOB, COCTABJIEHHBIX U3 IPSIMOYTOJIbHUKOB, B TOM 4YHCIIE
¢buryp, n300paXEHHBIX Ha KJIETUYaTON Oymare. EMUHHIIBI H3MEpEeHUs TUTOILA/IH.

Harnsigaele npeacTaBieHHs O INMPOCTPAHCTBEHHBIX (pUrypax: MpsIMOYTOJIbHBIM Mapajuielenumnesn, Kyo,
MHOTOrpaHHuKU. HM300pa’keHue MNpocTeHINX MHOIOTPAaHHUKOB. Pa3BépTku Ky0a M mapauienenumnena.
Co3pnaHue Moienell MHOTOIpaHHUKOB (M3 Oymaru, MpoBOJIOKH, IUTACTUIIMHA U JIP. ).

O0BEM NpsAMOYTOJIBHOTO NTapasuiesnenunena, kyoa. Ennnniel uamepenus oobéma.

6 kJacc

Hamypanouwvie yucna

ApI/I(i)MGTI/I‘IGCKI/Ie I[GflCTBI/IfI C MHOI'O3HAYHbIMH HaTypaJ'II)HI)IMI/I YUCJIaMH. qI/ICJ’IOBBIG Bblpa)KeHI/IS{,
MOPSAZIOK JEHCTBUM, HCMONb30BaHHE CKOOOK. Mcronb30BaHME MPU BBIYUCICHHUSIX MEPEMECTHTEIBLHOTO U
COYETATENIbHOIO CBOMCTB CIIO)KEHMS W YMHOXKEHMS, PACIpPEAEIUTEIbHOIO CBOWMCTBA  YMHOXEHUS.
OxkpyrieHne HaTypaJbHbIX YHCEIL.

Jlenutenu u KpaTHbIC YKCTIa; HAMOOBIINI OOIIMIA JEIUTENhb M HaUMEHbIee oliee kpaTtHoe. [lenumocTthb
CYMMBI U IPOU3BEICHHUS. [[eJleHne ¢ OCTaTKOM.

Jlpoou
OObIkHOBEHHAas 1po0b, OCHOBHOE CBOMCTBO Apo0H, cokparnieHue Apodeid. CpaBHEHHE U YIOPSAI0YNBAHNE

npoOeit. Permenue 3amad Ha HaXOXKJICHHE YACTH OT IIEJIOTO M IIEJIOTO IO ero 4actu. [[poOHoe umcio Kak
pesynbTaT neneHus. IlpencraBienne necATUYHOW MpoOW B BUIE OOBIKHOBEHHOW JAPOOM W BO3MOXKHOCTH
Mpe/ICTaBICHHs] OOBIKHOBEHHOU JIpoOu B BUAE NecATHUHOM. JlecsiTuuHbie ApoOM W MeTpudeckas cucreMa
Mep. Apudmerndeckrie AeMCTBUS U YUCIOBBIC BRIPAKEHUS C OOBIKHOBEHHBIMU U JIECATUIHBIMU JAPOOSMHU.

OtHomenue. JleneHnne B JaHHOM OTHOIIeHHMH. Macmrad, mpomnopims. [IpuMeHneHue mponopiuil mpu
pelieHuu 3a1ay.

[lonsiTue mporeHTa. BbrunciieHne mpoueHTa OT BEIMYMHBI U BEJIMYMHBI 1O €€ MpPOLEHTY. BbipakeHue
MIPOLIEHTOB JECSITUYHBIMU NpoOsMu. PemieHune 3agad Ha TPOIEHTHL. BhipakeHHWe OTHOIIEHUS BEJIUYHUH B
MPOIIEHTAaX.



Ilonoxcumensnvie u ompuyamebHble HUuc1a

[TonoxkurenpHple M OTpULATenbHble umncna. lLlemple unmcena. Mopgyns  4ucila, reoMeTpUYecKas
MHTepHpeTanus Moy yrcia. M3o0pakeHne unces Ha KOOpAUHATHON NpsMOl. UHCIOBbIE TPOMEXYTKH.

CpaBuenmue uncen. ApudmMeTrnueckue AeWCTBUS C MOJOKUTETFHBIMU U OTPUIIATEIBHBIMH YHCIAMU.

[IpsmoyronpHas cucTeMa KOOPAMHAT HA IUIOCKOCTH. KoopauHaThl TOYKHM Ha IJIOCKOCTH, alciucca |
opauHaTta. [Toctpoenue Touek u GUryp Ha KOOPAMHATHON MJIIOCKOCTH.

bykeennuvie evipasricenus

[Ipumenenne OykKB 1A 3amMCHM  MAaTEMAaTHYECKUX BBIpAXCHUH u  mpemiokeHuil.  CBoiicTBa
apudmernyeckux AeicTBuil. BykBeHHbIE BBIPa)KEHUSI U YMCIIOBBIE MTO/ICTAHOBKU. byKBeHHbIE paBeHCTBa, Ha-
XOXKICHUE HEU3BECTHOro KoMImoHeHTa. Dopmysbl; GopMyiabsl MepuMeTpa M IUIOMIAIU MPSMOYTOJIbHUKA,
KBajpaTa, 00bEéMa napanienenunena u Kyoa.

Pewienue mexcmoswix 3a0au

Pemenne TexkcToBhIX 3amay apudmerndeckuM crnocodboM. Pemenue nmormdeckux 3agad. Pemenue 3amau
nepedopoM BCEX BOSMOXKHBIX BapUAHTOB.

Pemenue 3aznay, copepkallux 3aBUCUMOCTH, CBSI3BIBAIOLIUX BEJIIMYUHBI: CKOPOCTh, BPEMS, PACCTOSIHUE;
LIeHa, KOJMYECTBO, CTOUMOCTh; IIPOU3BOAUTEIIBHOCTD, BpeMs, 00bEM paboThl. EMUHMIIEI U3MEpEHUs: Macchl,
CTOMMOCTH; PACCTOSHUS, BpDEMEHH, CKOPOCTH. CBs3b MEXKAY €AMHULIAMU U3MEPEHUS KaKI0U BEIIUYUHBI.

Pemenue 3anau, CBS3aHHBIX C OTHOLIEHHEM, MPONOPLUOHAIBHOCTHIO BEIMYUH, MPOLEHTAMHU; pEIICHHE
OCHOBHBIX 33J1a4 Ha APOOH U MPOIICHTHI.

OneHka W TNPUKUIKA,  OKpPYIJIEHME  pe3yJbTaTa.

CocraBienue OyKBEHHBIX BBIPKCHHUH 110 YCIIOBHIO 33/1a4H.

[IpencraBieHre nAaHHBIX € IMOMOLIBIO Tabmuu MU jguarpamMm. Crosn0yarble AMarpaMMbl: YTEHHE H
noctpoeHue. YTeHne KpyroBbIX JUarpamm.

Haznaonan ceomempus

Harnsimaeie mpencraBieHust o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, yroj, JOMaHas,
MHOT'OYTI'OJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHoe pacnonoxeHue AByX MNPSMBIX Ha IUIOCKOCTH, MapajljiesibHbIE NPSMBbIE, MEPIEHAUKYISPHbIE
npsimble. 3mMepeHne pacCTOsIHMM: MEXAY IBYMs TOYKaMH, OT TOYKHM O HpPSMOMW; UIMHA MapuipyTra Ha
KBaJIpaTHOM CETKE.

W3mepenue u MOCTpOEHHE YIJIOB C MOMOUIbIO TPaHCHOPTHpA. BuIbl TpEeyroJbHUKOB: OCTPOYrOJbHBIH,
MPSIMOYTOJIbHBIN, TYHOYTOJIbHBIN; pPaBHOOEAPEHHBIH, pPAaBHOCTOPOHHUU. YeTBIPEXYTONbHUK, TNPUMEPHI
YETBIPEXYTOJBHUKOB. [IpsIMOYroNbHMK, KBajpaT: HCIOJIB30BaHUE CBOWMCTB CTOPOH, YIJIOB, JUArOHaJICH.
N300pakeHne reoMeTpuueckux (Guryp Ha HEJIMHOBAHHOM Oymare ¢ HMCIOJIb30BaHHEM LUPKYJs, JTUHEHKH,
yrojbHHKa, TpaHcnoptupa. [loctpoenus Ha kieT4aToit Gymare.

[lepumerp MHoOroyronpHuka. IloHdarue tuomanu  GUrypsl; €OUHHUIBI  W3MEPEHHS  IUIOLIAAH.
[TpubnmxénHoe n3MepeHue miomann ¢Guryp, B TOM 4uclie Ha KBajapaTtHou ceTke. [IpubGmmxéHHoe uzme-
peHMe JUTMHBI OKPY>KHOCTH, IIJIOLIAAN KpyTa.

Cummerpus: LleHTpalbHasi, oceBas U 3epKajibHast cuMMeTpul. [locTpoeHre cuMMETpUUYHBIX (GUryp.
Harnsigaelie npencTaBieHus 0 MPOCTPAHCTBEHHBIX QUTypax: nmapajienenunes, Kyo, npusma, nupaMua,
KOHyC, IMWIMHApP, map u chepa. M3o0pakenue mnpocTtpaHcTBeHHbIX ¢uryp. Ilpumepsl pa3Béprok
MHOTOTPaHHUKOB, LWIMHApa U KoHyca. Co3gaHue Mojeseil MpocTpaHCTBEHHbIX (uryp (u3 Oymarw,
MIPOBOJIOKH, TJIACTHIIMHA U Jp.).
[TonsiTne 00bEMa; emMHNUIIBI H3MEepeHus 00bEMa. OOBEM MPIMOYTOILHOTO TTapaJlJIesIenueaa, Kyoa.

IUVIAHHPYEMBIE IIPEJMETHBIE PE3YJIbTATBI OCBOEHHS PABOYEN IIPOT'PAMMBI KYPCA (IO TOJAM
OBYYEHHA)

OcBoenne ydeOHOro Kypca «MaTemaruka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI JOJDKHO OOECIIeUunBaTh
AOCTHXKCHUC CIICAYIOIUX NPEAMETHBIX 06p330BaTeJ'II)HBIX PE3YIbTATOB:

5 kmace
Yucna u evtuucienus



[lonumath ¥ mNpaBUIBLHO YHOTPEOJATH TEPMHHBI, CBSI3aHHBIE C HATypalbHBIMU YHCIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.

CpaBHuBaTh M yNOPSANOYMBATH HATYPAIBHBIE YHCIA, CPAaBHUBATH B IPOCTEHINMX CIIydasx
OOBIKHOBEHHBIE JPOOH, IECATHYHBIC IPOOH.

CoOTHOCHUTH TOUKY Ha KOOPJIMHATHOM (YUCIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €U YHCIIOM U
n300pakaTh HaTypaJbHbIC YHNCIIa TOYKAMH Ha KOOPAMHATHON (YMCIIOBOM) MPSIMOH.

BeimonuaATe apudmernyeckue qefcTBUSA ¢ HATYPaIbHBIMU YUCIAMH, ¢ OOBIKHOBEHHBIMU JpOOSIMHU B
MIPOCTEUIINX CIIydasix.

BbInOnHATE IPOBEPKY, IPUKUIKY PE3YJIbTaTa BBIYMCICHUN.

OxpyriaTh HATYpaJbHBIC YUCA.

Pewienue mexcmoesuoix 3a0au

Perrats TeKCTOBBIC 33124k apU(PMETHUIESCKAM CIIOCOOOM ¥ C TIOMOIIBI0 OPTaHU30BAHHOTO KOHEYHOTO
nepebopa BCeX BO3MOKHBIX BapHUaHTOB.

Pemrate 3amaum, coaepikailive 3aBHCHMOCTH, CBS3BIBAIOINNAE BEIMYHHBI: CKOPOCThb, BpEMs,
paccTosiHKe; IeHa, KOJIMYECTBO, CTOMMOCTb.

Wcmnons3oBath KpaTKue 3a1nucu, CXEMhbI, Ta6JII/IIII)I, 0003HaueHus IIpu pCIICHUHU 3a/1a4.

ITonp30BaThLCa OCHOBHBIMU CANMHUIIaMU U3MCPCHUA: LICHbI, MAaCChI; paCCTOSAHUSA, BPCMCHU, CKOPOCTHU;
BbIpaXXaTb OAHHU CAWHUIBI BEJIMYUHBI 4YCPE3 APYTrHUc.

W3BnekaTh, aHATM3UPOBATh, OICHUBATH HH()OPMAIIHIO, TIPEACTABICHHYIO B Ta0JIMIlE, HA CTOI0YATOM
auarpaMmme, HHTCPHPCTUPOBATEL HNPCACTABJICHHBIC AAHHBIC, HCIIOJIB30BATh AAHHLIC IIPU PCUHICHUH
3ajad.

Haznaonan ceomempus

ITonb3oBaThes TCOMCTPHUYCCKUMU NNTOHATUAMU: TOYUKA, MIPAMasd, OTPE30K, JIyY, YIroJl, MHOTOYT'OJIbHUK,

OKPY>KHOCTb, KPYT.
[IpuBomuTe mHpUMEpPbl OOBEKTOB  OKPYXKAIOIIETO0 MHpa, UMEIOHMX (GopMy H3yYEHHBIX
TreOMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMHU: BEpILHMHA CTOPOHA; ¢ MHOTIOYTOJIbHUKaMHU:
yroJl, BEpIINHA, CTOPOHA, TUArOHajb; C OKPYKHOCTBIO: PaJNyC, JTUAMETp, LEHTP.

N300pakaTh M3ydeHHble reoMeTpuueckrue (GUrypbl Ha HETMHOBAHHOM M KJeTyaTol Oymare c
MTOMOLUIBIO IIUPKYIISI U IMHEHKH.

HaxoauTh JJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHHEM C IOMOIBIO JIMHEHKH, CTPOUTh
OTPE3KH 33JaHHOW JUIMHBI; CTPOUTH OKPYKHOCTB 3aJJaHHOTO pajnyca.

Hcnonp30BaTh CBOWCTBAa CTOPOH M YIVIOB NPSAMOYTOJBHUKA, KBaapaTa s UX IOCTPOECHMS,
BBIYHCIICHUS IUIOIAAN U IEPUMETpA.

Bbruucnate nepuMerp M IUIOMIAAb KBaJApaTa, MpsIMOYrojbHMKA, (UIyp, COCTABIEHHBIX U3
MPSIMOYTOJIHUKOB, B TOM 4Hclie QUryp, U300pakEHHBIX Ha KJleT4aTol Oymare.

ITosp30BaTbC OCHOBHBIMM METPUYECKUMHU €JUHUIIAMH U3MEPEHUS JJIMHBI, TUIOIIAIU; BEIPAaXKaTh
OJIHU €/IMHULIbI BEJIMYMHBI Uepe3 ApyTHe.

Pacrnio3naBath nmapasuienenumes, Ky0, UCIIOIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo TpaHb,
M3MEPEHUs; HaXOUTh U3MEpEHHs Mapasuienenumnena, Kyoa.

Beruucnare 00b€M KyOa, mapasienenumnesia 1mno 3aJaHHbIM H3MEPEHHsIM, T0Ib30BATHCS €IUHUIIAMU
u3MepeHus oobéma.

Pemarp HecnoXHbBIE 331241 HA N3MEPEHUE TEOMETPUUECKUX BEJINYHMH B IPAKTUYECKUX CUTYaLUsX.

6 KJacc
Yucna u eéviuucienusn

3HaTh U NMOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3JIMYHBIMUA BUJAAMH YUCET M CIOCOOAMU WX 3aIUCH,
MePEeXOAUTh (€CIIM ATO BO3MOXKHO) OT OAHON ()OPMBI 3aITMCH YUCIA K IPYTOH.



CpaBHHMBaATh W YIOPSIAOYMBATH IIEIbIC YMCIIA, OOBIKHOBEHHBIC W JIECATUYHBIC APOOH, CPaBHUBATH
YHUCJIa OJTHOTO M Pa3HBIX 3HAKOB.

BrImonHATE, coueTasi yCTHbIC U MMIChMEHHBIE TPUEMBI, apuMeTHdecKre NEeHCTBUS ¢ HATypaTbHBIMU
U [EJIbIMA YHUCJIAMU, OOBIKHOBEHHBIMH U JCCATHUYHBIMU JPOOSMHU, TMOJIOKUTEIBbHBIMA H OT-
pHUIIaTeILHBIMU YHCIIAMHU.

BoluucisaTe 3HAUE€HUS YHCIOBBIX BBIPAKEHUH, BBIMOJIHATh NPUKUAKY M OLEHKY pe3yJibTara
BBIYHCIICHUH; BBIMIOJIHATH PEOOpPa30BaHUsI YHUCIOBBIX BBIPAKEHUN HA OCHOBE CBOWCTB apupMeTH-
YeCKUX IEHCTBUH.

CoOTHOCHTH TOUKY Ha KOOPJIMHATHON MPSMOM C COOTBETCTBYIOIIMM €i YHCIIOM U U300paKaTh yucia
TOYKAMHU HA KOOPAUHATHOU MPAMOMN, HAXOUTh MOAYJIb YUCIIA.

COOTHOCHTH TOYKH B MPSMOYTOJIBHOW CHCTEME KOOPJMHAT C KOOPIUHATAMH STOM TOYKH.

OKpyTJIsTh 1EeNble YuCia U JECATUYHBIE APOOH, HAXOIUTh MPUOJIMKEHUS YU CEIL.

Yucnoevie u 5yK8eHHble eblpasricenus

[lonumarb ¥ ynoTpeOJAiTh TEPMUHBI, CBS3aHHBIE C 3alMCbI0 CTENEHU YMCiIa, HAXOAUTh KBaJpar U
KyO 4Mcia, BBIUUCIATh 3HAUEHUS YUCIIOBBIX BBIPAXKEHUH, COAEPIKAILMX CTEICHH.

[lonp30BaTbcs NpU3HAKaMU  JIEIMMOCTH, pacKiIaJbplBaTh HaTypallbHble 4YHMCIa HA IPOCThbIE
MHOKUTEIH.

[Tonb30BaTbes MacIITabOOM, COCTaBIISITh TPOIIOPLIUN U OTHOIIEHHUS.

Hcnonb3oBate OyKBbI A OOO3HAYEHMsI 4YHUCEN IPU 3allUCHM MaTeMaTUYeCKHX BbIpAKEHUM,
COCTaBJISATh OYKBEHHbIE BhIPAKEHUS U (POPMYJIbl, HAXOJUTh 3HAUEHUSI OYKBEHHBIX BBIPaXKEHUH, OCY-
MIECTBIISISI HEOOXOAUMBIE TIOJICTAHOBKH M TPeoOpa3oBaHusl.

HaxoauTth HEM3BECTHBLIM KOMITOHECHT PaBCHCTBA.

Pewienue mexcmoeguoix 3a0au

Pemrate MHOTOIIArOBHIE TEKCTOBBIE 33]1a4H apU(DMETUUECKUM CIIOCOOOM.

Pemate 3aaun, CBA3aHHBIE C OTHOIIEHUEM, ITPONOPLMOHAIBHOCTBIO BEJMUUH, IPOLIEHTAMU; pelllaTh
TPH OCHOBHBIE 33]1a4l Ha JPOOU U MPOLIEHTHI.

Pemate 3ajmaum, cojepxkaiue 3aBUCHMMOCTH, CBS3bIBAIOIIME BEIMYMHBI: CKOPOCTb, BpeMs,
paccTosiHUe, 1IeHa, KOJIMYECTBO, CTOMMOCTD; TIPOU3BOJUTEIBHOCTD, BpeMsi, 00bEMa paboThl, HCHIOIb-
3y apu(MeTHdecKue JEHCTBHS, OLEHKY, NPUKUIKY; TIOJIh30BATHCS CIUHHUIIAMH H3MEPEHHS
COOTBETCTBYIOLIUX BEIUYHH.

CoctaBisaTb OyKBEHHbIE BBIPAKEHHS IO YCIOBHUIO 3a/1a4H.

W3BnekaTh MH(OpMAIUIO, PEACTaBICHHYI0 B Ta0nMLaX, HAa JIMHEHHON, CTOJIOUYAaTOW MM KPYroBOn
JrarpaMMmax, WHTepIpPEeTHPOBATh TPE/ICTABICHHBIC JTaHHBIC, MCIIONB30BaTh JAAHHBIC TPH PEIICHUN
3ajad.

[IpencraBasTs HHGOPMALIHIO € TOMOIIBIO TAOJIHIL, IUHEHHON U CTOJIOUATOM AUarpaMM.

Haznaonan zeomempus

[IpuBoauTh mpHUMeEpbl OOBEKTOB  OKPYXKAIOIIEro MHUpPA, HUMEIIUX (OpMYy  H3YUYEHHBIX
TeOMETPHUECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPBI paBHBIX U CHMMETPUYHBIX (UTyp.
N300pakaTh C TOMOIIBIO HUPKYIISA, TMHEHKH, TPAHCIIOPTHPA HAa HEIMHOBAHHOM M KileT4aToi Oymare
U3yYeHHbIE IUIOCKHWE TeoMeTpudeckue (Urypsl M KOH(UIypaluu, CUMMETpUYHbIE (UTypHl. 6
[lonb30BaTbcsl TEOMETPUUYECKUMH TOHSTHUSMU: PABEHCTBO (UIYP, CHMMETPHS; HCIOJIb30BaTh
TEPMUHOJIOTHIO, CBS3aHHYIO C CHMMETPUEH: OCb CUMMETPUH, LIEHTP CUMMETPHUH.

Haxonuth BeIWYMHBI YIJIOB HU3MEPEHUEM C IIOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIbl 3aJaHHOU
BEJIMYUHBI, T10JIb30BATHCS IIPU PELICHUU 3aa4 I'PaJyCHOM MEpPOH yIJIOB; pacllO3HABATh HA YepTexkKax
OCTPBIH, IPSMOU, Pa3BEPHYTHIA U TYIION YIJIBL.

BeluucnaTe MIMHY JIOMaHOM, NMEPUMETP MHOIOYI'OJIBHHMKA, IOJIB30BAThCSA EAUHULIAMU H3MEPEHUS
JUIHBI, BBIPAXKATh OJHU €IMHUIIBI U3MEPEHHUS JUIMHBI Yepe3 IpyTHe.

Haxonuts, UCTI0IB3ys 4epTEKHBIE UHCTPYMEHTBI, PACCTOSHUSA: MEXAY ABYMs TOYKAMM, OT TOYKHU J10
MIPSIMOM, JUTMHY ITyTH HA KBAJPATHON CETKE.

Boruncnsate mnomane Guryp, cocTaBiaeHHBIX M3 MPSMOYTOJIbHUKOB, HCIOJIb30BaTh pa3OueHue Ha



MPSIMOYTOJIbHUKU, Ha paBHble (UTYpHl, JOCTpauBaHHE [0 MNPSMOYrOJIbHUKA; MOJIb30BATHCA OC-
HOBHBIMU €MHHUIIAMH W3MEpPEHUs IUIONIA/IN; BhIpaXkaTh OJHHU €IWHUIBI U3MEpPEHUs IUIONIaIN Yepes
IpyTHE.

PacrioznaBate Ha MoOJENSX M M300paKEHUSAX NHpPaAMUAY, KOHYC, UWIMHJIpP, HCIOIb30BATh
TEPMHHOJIOTHIO: BEPIIMHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3006paxaTs Ha KJIETYaTOM OymMare npsiMOYroJbHBIN Mapauieenue.

Boruncnsate 00bEM  NpSMOYrOJBHOTO —MapajuleNienumnena, kKyba, IOJb30BaThCSd  OCHOBHBIMU
eIMHUIIAMU U3MEpEeHHsI 00bEMA; BBIPAXKATh OJTHU €IMHUIIBI U3MEPEHUS 00bEMA uepe3 Ipyrue.
Pemarpb HeclioKHBIE 33141 HAa HAXOKCHHE T€OMETPUYECKUX BEJTMYUH B IPAKTUYECKUX CUTYAIUIX.



TEMATUYECKOE NJIAHUPOBAHUE YYEBHOIO KYPCA (MO FOAAM OBYYEHMS)
5 knacc (He MmeHee 170 4)

HazBaHnmue pasjaeia norp
(TembI) Kypca (auciao OcHOBHOE cojep:xaHue OCHOBHBIE BUJBI IEATEIBHOCTH O0YJAIOIINXCA
Yacos)
Hatypansanie Jlecatuumas  cucreMa CauCIeHHS Yurarb, 3aIHCHIBATh, CPABHUBATH HATYDaJbHBIE UNCIIA; IMPEJAraTh M 00CYXkIATh CIIOCOGH ;‘%IHH
gucaa. JleficTBus ¢ VIIOPANOUNBAHHS THCEIT. acc
HATyPaJIbHBIMH Ps HaTypaJIbHBIX quceL. o .
3 MNzo6paxkarh KOOPAMHATHYIO MPSAMYI0, OTMeYaTh YHCJIA TOYKAMH HA KOODAWHATHOW MpAMOMH| YUYH.ru
99U CIAMHU Harypanpaeii  pazn.  Ywueno 0|
HaXOJAUTh KOOP/IMHATHI TOUKHU.
(439) HarypasbHble dHCIa HA  KOOD- .,
. s HccaenoBars CBOMCTBA HATYPAIBHOTO PAZA, YUCESI O U 1 TP CJI0KEHUU U YMHOKEHUH.
JuHaTHOW mpsamou. CpaBHeHHE,

OKpYyTJIEHHE HATYPAJIbHBIX YHUCEJ
Apudmernueckue JleicTBUA (
HaTypaJIbHBIMU 4yuciIaMu. CBOKCTBA
HYJIsL TIPU CJIO?KEHUU U YMHOKEHHH,
CBOMICTBA €IUHUIIBI pu
yMHOKeHUU. IlepeMecTHTENbHOE Y
CoueTaTeJIbHOE CBOMCTBA CJIOXKEHUS
U YMHOXEHUs, pacIpe/ieIUTeTbHOE
CBOWICTBO YMHOKEHUSI.

Jenutenn W KpaTHBIe YHCJIA, Pa3
JIOKEeHWe 4YHhcjIa Ha MHOMXKUTENN|
Henenue c ocratkoM. IIpocteie H
cocraBHble umcia. IlpusHaku e
JIIMOCTH Ha 2, 5, 10, 3, 9.

CreneHb
3aTejieM.

C HaTypaJIbHBIM IIOKa-

Hcnoab3oBaTrh NpaBU/IO OKPYIJIEHUA HATyPaJIbHBIX YUCesl. BBIMOIHATL apudMeTndeckue
JeMCTBUA C HATYPAIbHbBI- MU YHCIaMU, BBIYUCIATH 3HAYEHHUS YU CIOBBIX BBIPAKEHUHCO CKOOKAMU
1 6e3 CKOOOK.

3anuceiBaTh IIPOU3BEAEHNE B BUJE CTEIIEHU, YUTATh CTEIIEHU, MCHOJb30BaTh TEPMHHOJIOTHI]
(ocHOBaHME IOKA3aTeNb), BBIYMCIATH 3HAYEHUS CTeTIeHEeH.
BBINOIHATHh MPUKUAKY M OIEHKY 3HAaYE€HUI YMCIOBBIX BBIPAKEHUU, HpeAIaratb M MPUMEHATE
NpUEMBI IPO- BEPKU BHIYNCIEHUN.
Hcnoap30BaTh IPU BHIYUCIEHUAX I[I€PEMECTUTENIBHOE U COUYeTaTeJTbHOE CBOHCTBA CJIOXKEHUA Y
VMHOXKEHUsA, pac- IpeJeTUTeIbHOe CBOMCTBO YMHOXKEHUA; (opMyaupoBaTh U NPUMEHSITH
nmpaBusIa IpeobpPa30BaHUsI YNCIOBBIX BbI- pAXKEHUH HAa OCHOBE CBOMCTB apU(DMETUUECKUX JeHCTBUMH.




VccnenoBaTh 4nC/IOBBIE 3aKOHOMEDHOCTH, BBIIBUTATh M OOOCHOBBIBATH TUIOTE3BI, (POPMYJIHPOBATI

POIII

.. AKnacce
0000IIEeHNAN BBIBOJBI 110 Pe3yJIbTaTaM IPOBEJEHHOIOUCCIEJOBAHUS.
(I)OpMyJII/IPOBaTI) OIIpEJIEJIEHUs JIEJIUTEsT U KpaTHOrO, Ha3bIBaThb [EJUTEJN M KpaTHB{ Yyp.ru
Yucja; pacrno3HaBaThb IIPOCTbIE M COCTaBHBIE 4YHCIIA; ¢)OpMy'III/Ip0BaTL U IPUMEHATH IIPpU3HAKK
JEeJMMOCTH Ha2, 3, 5, 9, 10; IPUMEHATh AJITOPUTM PA3JIOKEHUA 4YMC/Ia HAa IIPOCThle MHOXKHTEIN
HaXoauTh OCTAaTKHW OT [JeJIEHUA U HEIIOJIHOE YaCTHOeE. PaCHOBHaBaTb HUCTUHHBIE U JIOXKHBI(
BBICKA3bIBAHUA O HaTypaJII)HI:IX quciiax HpI/IBOZ[I/ITI) HpI/IMepI)I u
KOHTPIIPUMEDPBI, CTPOUTbBbICKA3bIBAHU A u OTpULIaHUA BbICKa3bIBAHUI
OCBOMCTBaxX HaTypa/IbHbIX YHCEJIL.
KoncrpyupoBaTb MaTeMaTU4decKue NPEJIOKEHUA C II0-MOIIBIO CBA30K «U», UJIU», €€C/H..., TO...».
Pematp TEKCTOBbIC 3aza9u apPI(bMeTPI‘leCKPIMCHOCOﬁOM,
HCIIOJIB30BATh 3aBHUCHUMOCTU MEX/Jy BeJINYUHaAMU (CKOpOCTb, BpemMsA
paCCTOHHI/Ie; IeHa KOJIN4YeCTBO, CTOMMOCTDb 1 Hp.): aHaJII/I3I/IpOBaTI) HNOCMBIC/IUBATH TEKCT
3a7a4H, nepedoOpMyJINPOBATHYCJIOBUE, U3BJIEKATh
YuciioBele BBIPDA’KEHUA; IIOPAOK HeO6X0,ZLI/IMbIe JAaHHbI€ YCTaHAaBJJIUBATh 3aBUCHUMOCTU MEXy
JIEHCTBUH. BEJINYWHAMU CTPOUTD JIOTUYECKYIO IIeNIOUKY PaCCy>KIeHUN.
PellleHHe TeKCTOBBIX 3a71ad HA BCE MopsenpoBaTh X071 pellieHNs 3a7]Jauy ¢ IIOMOIIBI0 PUCYHKA, CXeMBI, Ta6nnuf1.
o IIpuBOANTH, pa36HUpPaTh, OLIEHUBATE PA3JINYHbIE PEIIEHNU, 3aMUCH PENTEHNH TEKCTOBBIX 3a/1a4.
apI/I(l)MeTI/ILIeCKI/Ie JAencCTBUA, H{ K o _
PUTHYECKH OLIEHUBATH IIOJIyY€HHBIN PE3YJIbTaT, OCY- IECTBJIATH CAMOKOHTPOJIb, IIPOBEPAA OTBET H{
ABIZKEHHE 1 HOKyHKH COOTBET- CTBUE YCJIOBUIO, HAXOAUTH OIJ_II/I6KI/I.
PeraTh 3a71a4u ¢ MOMOIIIBIO TIEpe6opa BCcex BO3MOKHBIX BAPHAHTOB.
3HAKOMUTBHCSA C MCTOPHEH PasBUTHUA apH(pMETHKH
Hariaanasa reo- Pacrio3HaBaTh Ha yepTe)kax, PUCYHKaX, OIHICHIBATh, HC-II0JIb3Yys TEPMHUHOJIOTHIO, ¥ H300paKaTh ¢ PaII
Merpud. JInHuM Ha TIOMOIIIOUEPTEKHBIX HUHCTPYMEHTOB: TOUKY, IIPSAMYIO, OTPE30KJIIYY, YT0JI, JOMAaHYI0, OKPY?>KHOCTb. AKnace
mIockocrH (12 1) Pacrnio3HaBaTh, IPUBOAUTE IPUMEPHI 0OHEKTOB Peab-HOTO MUPA, UMEIOIIHNX (HOPMY U3YUE€HHBIX Vuu.ru

Touka, mpsAMasA, OTPe30K, JIyY
JlomaHas. N3mepenue JUINHD
OTpe3Ka, MeTpHUYeCKhe eUHMUILH

usMepeHusa JIUHBL. OKPY)KHOCTH [
KpYT.

ITpakTnueckas pabora «ITocTpo-
€HHeE y30pa U3 OKPYKHOCTEN».

Vros. IIpsiMOW, OCTpBINA, Tymoud U
Pa3BEPHYTHIA  yIuIbl. VI3MepeHHe

YIJIOB.

¢uryp, oreHuBaTh UX JIMHEHHbIE PA3MEDPHL.
Vcmosp30Bath JINHEHKY U TPAHCIOPTHP KaKHHCTPYMEHTHI JJIs IIOCTPOEHUS U
U3MEpEHM: U3MEPATH/JINHY OTPE3Ka, BEJIMUNHY YIJVI; CTPOUTh OTPE30K3a/IaHHON JIJIMHBI,

yToJI, 3a/IaHHON BEJIMYUHBI;OTKJIQ/[bIBATh ITUPKYJIEM DaBHbIE OTPE3KH, CTPOUTH
OKDYHOCTb 3a/1aHHOTO pazuyca. V306paskaTbKOHMUTYPAIUH T€OMETPUIECKUX
duryp ns oTpe3KoB OKPY»KHOCTeH, WX dYacrell  Ha HEJIMHOBAaHHOH u
KJIeT4aToi Gymare; mpejiarathb, OMUCHIBATH U OOCYK-AATh CIIOCOOBI, AJITOPUTMBI TOCTPOEHUS.
PacrosHaBaTh ¥ 1300paKaTh HA HEJINHOBAHHOU U KJIET YaTOU OyMmare IpsIMOM, OCTPBIH, TYIIOH,
Pa3BEPHYTHIAYIJIbI; CDABHUBATH YIJIBL.
BbIUHCIIATH AJIMHBI OTPE3KOB, IOMAHBIX.
IToHUMATh ¥ HCHOJIB30BATh NPH PEIIEHUH 3334 3aBU-CUMOCTU MEKAY €IUHUIIAMU METPHUUECKOH
CHCTEMBIMED; 3HAKOMUTHCS ¢ HEMETPUUECKUMH CHCTEMAaMU MEP;BbIPAXKATD JIJIMHY B PA3JINYHBIX
eAnHUIAX u3MepeHus. MccieroBath GUrypsl U KOHGUTYPALIUY, UCIOIB3YsI TUGPOBBIE PECYPCHI




IIpakTtuueckas pabora
€HUeE yIJIOB»

«ITocrpo-




OOBIKHOBEHHBIE
Apoou (48 1)

Ipo6b. IlpaBuiabHBIE ¥  HENpa-
BWIbHBIE /1po6u. OCHOBHOE CBOW-
cTBO ipobu. CpaBHEHUE APOOE.

CnoxeHre U BbIYATAHUE OOBIK-
HOBEHHBIX ApobOeil. CmenraHHas
JIpoOb.  YMHOXKEHHE U JIeJIEHHE
OOBIKHOBEHHBIX /Ip00O€eil; B3aUMHO-
obpaTHbIE POOH.

Pemrenrie TeKCTOBBIX 3ajiau, CoOA
JepKamux aApobu. OCHOBHBIE 3a-
Jlauu Ha Ipo6u.

Ilpumenenre OyKB ISl 3allHCH
MaTEMAaTHYECKUX BBIPAKEHUH Y
TIPeIJIOYKEHU

MopenupoBaTh B rpaduuecKoy, MpeaMeTHOH GopMe, ¢ IOMOIIBI0 KOMIIBIOTEPA IMOHATUSA Y
CBOICTBA, CBA3AH-HbIE ¢ 0OBIKHOBEHHOH JIPOOBIO.
YuraTh W 3aIHUCHIBATh, CPABHMUBATH OOBIKHOBEHHBIE APOOH, IpejiaraTtb, 0OOCHOBBIBATH Y
0obCy>KaaTh CrIoco- OB yIIOPA/I0YNBAHUSA APOOeH.
M306pakaTh OOBIKHOBEHHBIE APOOM TOYKAMU Ha KOOP- JMHATHOH IPSAMOH; HCIOJIB30BATE
KOODZIMHATHYIO IIP:- MYIO /UL CDaBHEHUA IpO0eii.

DopMyTHpOBaTh, 3AIIUCHIBATH C IIOMOIIBI0 OYKB OCHOB- HOE CBOMCTBO OOBIKHOBEHHOU /IpoOH

HCII0JIB30BATh OC- HOBHOE CBOMCTBO ZPOOH /I COKpallleHus [pobeil u mpuBeeHus Apoou §

HOBOMY 3HaMeHaTeJIio.

[IpencTaBiATh CMEMIAHHYIO IPOOD B BHU/IE HENTPABWIb- HOU U BBIIEJIATH HEJIYI0 YaCTh YHCIA U]

HENPaBIWIBHOU IPOOHU.

BoIMOTHATH apudMeTUUecKUe AeHCTBUs ¢ OOBIKHOBEH- HBIMHU
MIPUMEHSITh

ZpobsMu;
CBOHCTBaapuUMETHYECKUX JIEUCTBUMN 1T pallMOHATHU3AIIIY
BBIYHCJIEHUH.

BBINOTHATD IPUKHUJIKY U OLIEHKY Pe3yJIbTaTa BBIUKCIIE HUH; IpeiaraTh U IPUMEHATH

TIPUEMBI ITPOBEPKU BBI-IHCIEHUH.
ITpoBOAUTH HMCCIEOBAHUA CBOKMCTB JIpobei, onupasch HA YUCJIOBbIE DKCIEPUMEHTHI (B TOM
YHCJIe ¢ IOMOIIBI0 KOMITBIOTEPa).
Pacro3HaBaTh WCTHHHBIE W JIOXKHBIE BBICKA3BIBAHUA O JAPOOSAX, IPUBOAUTH IPUMEPHI Y
KOHTPIIPUMEDBI, CTPO- UTh BBICKA3bIBAHUA U OTPHUIIAHUA BBICKA3bIBAHWUM. PemaTh TEKCTOBBIE
3a/1a4H, CoZieprKaliye ApoOHbIe aH- Hble, U 33/1a4l Ha HaXOXKZEHUe YacTU L1eJIOT0 U LIeJIOord

10 €r0 YaCTH; BBIABJIATH UX CXOJICTBA U PA3JINYUA.
MopeupoBaTh X07 pellleHus 3aJa9H € IIOMOIIBIO0 PU CYHKA, CXEMBI, TAOJIHIIBL.
[IpuBoAUTH, pa3bupaTh, OLIEHUBATh PA3JINYHbIE peIlle HUs, 3aIUCH PEIIeHHH TEKCTOBBIX

3a7a4.

KpuTHyecku OIleHUBATH MOJyUYEHHBIA PE3YyJIbTaT, OCy- IIECTBJIATh CAMOKOHTPOJIb, IIPOBEPSIS]

OTBET HA COOTBET- CTBUE YCJIOBUIO, HAXOIUTh OIIHOKH.
3HAKOMUTHCS C UCTOPHUEH Pa3BUTUA apU(PMETUKU

ITKnacc




Harnagaasa
reoMeTpus.
MHOroyro1bHUKu
(10 9)

MHOroyroJbHUKH. YeTbIpéx-
YTOJIbHUK, IIPAMOYTOJIbHUK,
KBa/par.

IIpaktuueckass pabora «ITocTpo:
€HUe IIPAMOYIOJIbHMKA C 3aJaH;

HBIMH CTODOHAMU Ha  HEJHUHO;
BaHHOU Oymare».

TpeyroypHUK.

Ilnomaner ©W TepuMeTp MPAMO;
VTOJIBHUKA U MHOTOYTOJIBHUKOJX
COCTaBJIEHHBIX U3  IPAMOYTOJIb;
HUKOB, €TUHUIIBI U3MEpPEeHUs
IIJIOLIA/H. ITepumetp MHOTO{

YTOJIBHUKA

OmnuchIBaTh, UCIOIb3Ys TEPMUHOJIOTHIO, U300paskaTh CIIOMOIIBI0 YEPTEKHBIX

HUHCTPYMEHTOB M OT PYKH, MOJ€ JINPOBATh U3 OyMart MHOTOYTOJIbHUKH.

ITpuBOAUTH IPUMeEPHl 0OBEKTOB PeaJIbHOTO MHUPAa UMEIOIIX (OPMy MHOTOYTOJIBHUKA,

NIPAMOYTOJIBHUKA KBaJ[paTa, TPEYTOJIbHUKA, OIeHUBATh UX JINHEHHbIepa3Mephl.
BBIYuCIIATE: IEpUMETD TPeyToJIbHUKA IPAMOYTOIBHUKA,
MHOT'OYTOJIbHUKA; IUTOINA/ABIIPAMOYTOIPHUKA, KBa[paTa.

VI306paskaTh OCTPOYTOJIbHBIE, IIPAMOYTOJIbHBIE U TYIIO-YTOJIbHbIE TPEYTOJIbHIKH.

CrponTh Ha HEJIMHOBAaHHOU U KJIeT4aTol Oymare KBa-ZApaT M IPSAMOYTOJIBHHK C 33JJaHHBIMY]

JUIMHAMU CTOPOH. VccsietoBaTh CBOMCTBA IPAMOYTOJIBHUKA, KBAaZ[paTa ITy- TEM SKCIIEPIMEHTA.

HaOJIIOZIeHNsA, M3MEPEHUsA, MOJIeJIU- POBAHUA; CPAaBHUBATh CBOWCTBA KBajlpaTa WU IPAMO

YTOJIBHHUKA.

PoIII
AKnacce

Yuu.ru




KoHcTpyupoBath MaTeMaTHYECKUE IMPEIJIOKEHUA C II0- MOIIBIO CBA30K «HEKOTOPBIH»
«J11000#». Pacmo3HaBaTh WCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS O MHOTOYTOJIBHH- Kax|
MIPUBOJUTH IPUMEPHI U KOHTPIIPUMEDHI.

HcenenoBaTh 3aBUCUMOCTD ILIOIIAYM KBA/IpaTa OT JJIM- HbI €0 CTOPOHBI.

Hcnosb30BaTh CBOWCTBA KBAZpaTHOW CETKH JUIA IIOCTPO- €Hus GUuryp; pasOuBaTh
MPSIMOYTOJIBHUK Ha KBaJIPaThl, TPEYTOJBHUKHU; COCTABJIATH (UIYPHl U3 KBaJPaTOB U
MPSIMOYTOJIBHUKOB U HaXOJIUTh UX IUIOIIA/b, pa36uBaTh GUTYPHl HA MPSMOYTOJIbHUKU K
KBa/IpaThl U HAXOJIUTHHX ILIOIA/Ib.

BelpakaTh BeJIWYMHY IUIOIIAU B PA3JIHUYHBIX €IUHUNAX H3MEPEHHS METPUUYECKOY
CUCTEMBl Mep, IOHHUMATh U HCIIOJIH30BATh 3aBHUCUMOCTH MEXKIy METPUUECKUMU eu
HUIAMU U3MepeHUs IIOIIA/H.

3HAKOMUTBCA € IpUMepaMy IPUMeHEHHUs IUIONQ U IepPUMeTpa B IPAKTUIECKUN
cuTyanuax. PemaTs 33/1aun M3 peayibHOH JKH3HHU, MpeAjIarath U 00CYKAaTh pa3- JIMIHBIE
CrIocoOBI PelIeHus 33729

POIII

JlecATUUHBIE
apo6u (38 1)

Hecaruanas 3aI1Ch JIpobeit|
CpaBHeHHE JIeCATUYHBIX JPOOeH|
JIeHCTBUA € JIECATUYHBIMHU JIPO-
O0ssMu.  OKpyrJeHUe JIECSATHUIHBIX
Jipoberi.

[IpencraBiATh JeCATUYHYIO ApoOh B BHUE OOBIKHOBEH- HOW, YUTATh W 3aIHCHIBATH|
CpaBHUBATh JECATUYHBIE APOOH, Ipejarath, 00OCHOBBIBATH U OOCY:KIATh CIIOCO- OB
YIIOPSIZIOUUBAHMS JIECATUYHBIX JIPOOEH.

N306pakaTh eCATUUHBIE APOOU TOUKAMU Ha KOOPAM-HATHON IPSAMOK.

BbIABIISITH CXO/ICTBA U PA3/IMUUsl [IPABWI apudMeTHIe- CKUX JEHCTBUHU ¢ HATYPaJIbHBIMH
YUCTIAMHY U IECATUY- HBIMHU APOOSIMHE, OOBSICHATH HX.

BoInosiHATE  apudMeTHyecKre JEHCTBUS C JIECATUYHBI- MH APOOSME; BBIIOJIHSATY
MPUKHU/IKY ¥ OLEHKY Pe3yJib- TaTa BEIYUCIEHUH.

[TpuMeHSTh CBOMCTBA apU(PMETUYECKUX JAEUCTBUH /ISl pAlHOHAIN3AI[UN BHIYUCICHIH.
[IpuMeHSTh NPABUIO OKPYIVIEHUs JECATUYHBIX Apobed. IIpOBOAMTH HCCIIE0BAHYS
CBOKCTB JIECATUYHBIX J[PO- Oeil, ONMPasCh HA YUCIOBBIE HKCIIEPUMEHTHI (B TOM YHCIIE (
TOMOII[BI0 KOMIIBIOTEPA), BHIIBUTATH THIIOTE3BI ¥ IIPUBO/IUTH MX 000CHOBAHUS.
Pacrio3HaBaTh UCTUHHBIE M JIOJKHBIE BBICKA3bIBAHUA O JPOOSX, IPUBOIAUTH IIPUMEPHI U
KOHTPIIPUMEPHI, CTPO- UTh BHICKA3bIBAHUSI U OTPHUIIAHKS BHICKA3bIBAHU.
PemaTh TEKCTOBBIE 3a/[aUM, COJAEpPKAIIME JAPOOHbIE JaH- HblE, U HAa HAXOX/IEHHE YacTH
[IEJIOTO U LIEJIOTO TI0 €T0 YACTH; BBISABIISATH MX CXOZCTBA ¥ PABJIAYLS.

MozesmupoBaTh X0/ PELIEHUS 3a/[a4U C IOMOIIBIO PU CYHKA, CXEMbI, TAOJIAIIBI.
[TpuBoauTh, pa3buparh, Olle-HUBATh PA3JIUYHBIE PEIIEHMUs], 3AIIUCU PENIEHUH TEKCTO-BBIX

IAKnacc




PellleHHe TEKCTOBBIX 3ajad, co{ 3adad. pPoll
fepskamux Apobu. OCHOBHBIE 32 OnepupoBarb JIPOOHBIMU qucIaMu B PEAJIbHBIX’)KU3HEHHBIX CUTyaIUAX. AKace
Jlauu Ha Apo6u KpuTuyecku OIleHUBATh IIOJyYEHHBIN pe3ysbTaT, OCy- IIeCTBJIATbH CaMOKOHTPOJIB|Y yu.ru
MIPOBEPSIs OTBET HA COOTBET- CTBUE YCJIOBUIO, HAXO/IUTH OIINOKHY.
3HAKOMUTHCA C MCTOPHEH PasBUTHUA apH(DMETHKH




Harnagnasa PIIIL
reomerpus. Teaa u Pacro3HaBaTh Ha YepTeKax, PUCYHKAX, B OKPYKAIOIIEMMUpPE MPSIMOYTOJIbHBIA IapaliesIenuIIest
¢uryps1 B Ky0 MHOTOTDAHHHKH, OIUCHIBATD, UCIIOJIb3Ys TEPMHUHOJIO-THIO, OI€HUBATH JIMHEHHbIE
npocrpaHcTBe (9 1) pasMepsl.

ITpuBoAUTh NpPHUMEPHl OOBEKTOB pPEAJbHOTO MHpa, HMe- [OUUX (GOPMY MHOTOTPAHHUKA
MIPSAMOYTOJIBHOTO ITapasi-JiesIenumnesia, Kyoa.
M306paxars Kyb Ha KJI€T4aTo Gymare. AKmace
Muororpansuki. U3o6paenug VccenoBath CBOMCTBA Ky0a, IPAMOYTOJIBHOTO MAPaJl JIeIeNHIIe/[d, MHOTOTPAHHHUKOB, HCIIOJIb3Y I
Mojienu Pacrio3HaBath U n300paskaTh pa3BEPTKH Kyba U mapasi-yesenuiesna. MogeaupoBath Kyo U
MHOTOTPAaHHUKOB. Mojenun  1po-
napauresienuies; u30yMaru U IpOYUX MaTepPUAJIOB, OOBACHATH CIIOCO6 MO-Z€IMPOBAHUS.
CTPAHCTBEHHBIX TEJI. HaxomuTh u3MepeHUs, BBIYHUCIATH IUIOUIA/b IIOBEPXHO- CTH; OOBEM Kyba, IPSIMOYTOJIHHOT
IIpsMOyToNLHBIA Hapajjesieny| Napaulesenuesa; UCCIefoBaTh 3aBUCUMOCTh 00béMa Kyba OT JUIMHBI ero pebpa, BLIBUTaTH YY IA.IU
men, KyO. PasBéprku kyba u 1a- 0060CHOBBIBATD TUIIOTESY.
pasLIesenuIesa. HabstiofaTh ¥ IPOBOJUTH AHAJIOTUU MEXK/y HOHATUAMH IUIOIIA U U 00bEMa, IepuMeTpa U IIOIAY
IOBEPXHOCTH. PacrosHaBaTh MCTHHHBIE U JIOXKHbIE BBICKASHIBAHUA O MHOIOIDAHHMKAX, IPUBOAUTHpATT
.. IlpakTiaeckas  pabora  «Pas; TIPUMEPHI ¥ KOHTPIIPUMEDDI, CTPOUTH BHICKA3bIBAHUSA U OTPHUIIAHNUS BHICKA3bIBAHUI.
BEPTKA Kyba». Pemnats 33141 U3 PeaIbHOM XKU3HU
O6péM KybDa, TPSMOYTOJIBHOTO
napaJsuiesienunesia
IToBTOpEHUueEe U . PaII
0606menne (10 1) BbIuncsATh 3HAUEHHsI BRIPDAYKEHUH, COZIEPIKAIINX HATypaIbHbIe YK/, OObIKHOBEHHbIE U AKmace
JIeCATUYHBbIE APOOU,BBIIOIHATH IPe0OPa30BAHUS YNCETL.
Br16upaTh criocob cpaBHEHUS YKCesl, BEITUCIEHUH, IPUMEHATh CBOUCTBA apUMMETHUECKUX NeHCTBUY  Yuu.ru
JUIS PAIIMOHAIM3AINY BRIYHUC/IEHUH.
OcCy11eCTBIIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX IEHCTBHIM CAMOIIPOBEPKY Pe3yJIbTaTa BEIYUCIEHNH.
[IOBTOpEHHE OCHOBHBIX MOHsTHI| PelIaTh 3a/[aui U3 PeaIbHO KU3HM, IPUMEHAT MaTeMaTHYeCKHe SHAHMSA [Vl PElIeHUs 3a1a4 U3
W MeTOlIOB Kypca 5 Kiacca, 06006- APYTHXy4eOHBIX TIPE/IMETOB.
IleHMe BHAHMH Pemratp 3ajauM  PasHbIMK crocobaMu, CpPaBHUBATH CIHOCOOBI peIeHus] 3aJa4yd, BHIOUpATH
PpaIMOHAIBHBIICIIOCO0
6 knacc (He MeHee 170 u)
HazBaHnmue pasjaeia 10(0)

(TemsI) Kypca (qucio
YacoB)

OcHoBHOE coaepxanue

OcHOBHbBIE BHU/AbI 1€ATC/IbHOCTH Oﬁy‘laIOI[II/IXC}I




HarypanbHble
quciIa

(304)

Apudmernueckue JleiCTBUA ¢
MHOTO3HAYHBIMU HATypPaJIbHBIMY
ynrcsaMu.  YWCIOBBIE  BBIPAYKEHUSs
MIOPAZIOK JIEWCTBUM, HCIIOJIb30BAHUE
ck0O0K. OKpyIJIEHHE HATypaJIbHBD
quCcet.

Jdenutenun W KpaTHblE  YHCJIA]
HaWOOIBIINUNA OOIIUN JIEJIUTEND U
HauMeHblIee 00I1ee KPaTHOE.

BeIoaHATh, apudmernyeckue QEeMCTBUS C MHOTO3HAY- HBIMH HATypaJbHbBIMY
YUCJIaMH, HAXOAUTh 3HAUEHHU S YMCJIOBBIX BBIPAXKEHUH cO CKOOKaMu U 6e3 CKOOOK; BBl
YHUCJHATh 3HAYEHHUS BBIPAKEHUH, COJIEPIKAIUX CTENeHd BBINOJHATH NPUKUIKY ¥
OlIeHKY 3HAaUeHHWH YHC/IOBBIX BBIPAKEHUH, IPUMEHATHh NMPUEMBI IPOBEPKU PE3Y/IbTATY
HWcnoap30BaTh NPHU BBIYMCIEHHAX [E€PEMECTHUTEILHOE W COUYETATEIbHOE CBOMCTBY
CJIO’KEHHMSI W YMHOJKEHUsl, pac- IpeIeIUTeIbHOEe CBOMCTBO YMHOKEHHS OTHOCUTEJIbH(
CJIOKEHH S, CBOMCTBA apU(PMETHUECKUX JEHCTBUH.

PoIII
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Yun.ru




PasznoxxkeHne dmcsma Ha  IIPOCTHIG
MHOXXUTeNU. [[eIMMOCTh CYMMBI I
npousBefieHud. JlejeHue ¢ OC;
TaTKOM.

PenreHue TeKCTOBBIX 3aaqd

I/ICCJIEZ[OBaTb YHUCJIOBBbIE 3aKOHOMEPHOCTHU, MIPOBOAUTH YHUC/IOBBIE OSKCIEPUMEHTBHI, BBIABUTATbH U

000CHOBBIBATh T'HITOTE3bI.

DopMyTHPOBATh OIIpe/eIeHNs JeJIUTeIs U KPATHOTO, HAaHOOJIBIIero obIIIero /IeTUTes 1 HauMeHbIIlerd

00I11ero KpaTHOTO, IPOCTOTO ¥ COCTABHOTO YKCEJT; UCII0IH30BATh 3TU TOHATH IPU PEIIeHNH 33/1a4.

[TpUMeHATh aJTOPUTMBI BBHIYHCIEHHUS HauOOJIbIIEr0 OOILEro /euTessi W HAaWMeHbIIero ooIierd

KPaTHOI'O ABYX YUCEJI, aJITOPUTM PA3JIOKEHUA YNC/Ia Ha IPOCThIE€ MHOXKUTEJIH.

HUccenoBaTh yCsI0BUS JETIMOCTH Ha 4 1 6. ViccirenoBath, 06CyKAaTh, GOPMYIUPOBATh M 060CHO-

BBIBaTh BBIBOJI O YETHOCTU CYMMBI, IPOU3BEICHHUS: JIBYXUETHBIX UHCEJT, IBYX HEYETHDIX YUCIIE, YETHOTO

U HEYET-HOTO YHCeJI.

VccnemoBaTh CBOMCTBA A€TMMOCTH CyMMBI H IIPOU3Be-ZIeHI YUCeTL.

HpI/IBOHI/ITI) NIpUMeEpbl 4YHCEJI C 3aJaHHbIMU CBOfICTBaMI/I, pacrio3HaBaTb BE€PHbIE W HEBEPHBI|

YTBEPIK/IEHUA OCBONCTBAX UHCEJI, OIPOBEPraTh HeBepHbIE YTBEPIKAEHHSA C IIOMOIIBI0O KOHTPIIPUMEDOB.

KoHcTpyupoBaTh MaTeMaTU4YeCKIe IPEZJIOKEHUs C II0- MOIIBIO CB30K «U», UJIU», €E€CJIH..., TO...».

Pemrath TeKCTOBBlE 3aJlauM, BKJIIOYAIOIIVeE IIOHATHA Jie- JIMMOCTH, apudMeTHYecKHuM CIoco6oM

HCIIOJIb30BAaTh Hepe6op BCEX BO3BMOXKHBIX BADUAHTOB.

MOHeJII/IpOBaTI) XO/J1 pelIeHuA 3aJa4u C IIOMOIIBIO PU CYHKA, CX€MBI, Ta6]II/IIII)I.

ITpuBoAuUThH, pa3bupaTh, OLIEHUBATDH PA3JIMYHbIE Pellle HUsl, 3alIUCH PellleHUI TEKCTOBBIX 3a/1a4.
KpuTnuecku OIleHUBATh MMOJIYUEHHBIM PE3yJIbTAT HaXOAUTh OIITHOKU, OCYIIECTBIISTh CAMOKOHTPOJIh

IIPOBEPsAA OTBET HA COOTBETCTBUE YCIIOBUIO

Harnaanas
reoMeTpus.
IIpambie HA
mwiIockoctu (7 4)

IlepneHAUKYIAPHBIE
IIapasiesnpHbIe IPAMBIE.
PaccrossHue Mexay ByMs TOYKaMU,
OT TOYKH JI0 IPSIMOU, JIJIMHA IIyTH HJ
KBaJ[paTHOH CETKe.

IIpuMepsI NIPAMBIX B IPOCTPAHCTBE

IIpsIMBbIE.

Pacrio3HaBaTh Ha YepTelkax, PUCYHKaX CIydayd B3aHM-HOTO PACIIOJIOXKEHH JBYX IIPSMBIX.
N300pakaTh € HMOMOIIBI0 UYEPTEKHBIX MHCTPYMEHTOB HAa HEJIMHOBAHHOM U KJIETYaTOH Oymare JB{
TepeceKaloy- ecsl IpsMble, /IBe NapasUleJbHble IPSAMBIE, CTPOUTH IIPS- MYIO, ITEePIEeHIUKYIIAPHY]
JTAHHOM.

ITpUBOUTD IPUMEPHI ITAPAJIJIEIBHOCTH U IIEPIIEH/IUKY- JIAPHOCTH NIPSAMBIX B IIPOCTPAHCTBE.
PacriosHaBaTh B MHOIOYTOJIPHHKAX IEPIEHUKY/IAPHbIE U IapauleJibHble CTOPOHBI. VI306paskaTi
MHOTOYTOJIb- HUKH C ITapajuIeIbHbIMU, IePIeHANKY/IIPHBIMUA CTOPO- HAMH.
HaxouTh paccTosiHMe MEXKy AByMsS TOYKaMH, OT TOYKH 0 IPSAMOH, /UIMHY IIyTH Ha KBa/IpaTHOI
CeTKe, B TOMYHCIIE UCIIOIb3Ys ITU(MPOBbIE PECYPChI

POIII

ITKmacce




Apo6u (32 1)

OObIKHOBEHHAsT IpO0b, OCHOBHOE
CBOMCTBO Jipobu, COKpaIIeHHE
npobeii. CpaBHEHHE U  YIOPS/IO-
YUBaHUeE IPOOEH.

JecsaTuuHble pobU U MeTpUYecKas]
cucremMa Mep.

CpaBHHUBATH U YIOPAZOIUBATH APOOH, BEIOUPATH CIIO-cO0 CpaBHEHUA IPOOE.

IIpencTaBiATh AecATHYHBIE IPOOU B BHJIe OOBIKHOBEH-HBIX APOOEH M OOBIKHOBEHHBIE B BHJIE
JIECAATUYHBIX, UC IT0JIb30BaTh SKBUBAJIEHTHBIE IIPEICTABIEHUs APOOHBIXUHCEIT IIPU UX CPABHEHUH, TIPU
BBIUMC/IEHUSX.

PoIII
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Apudmernueckue JleicTBUA ¢
OOBIKHOBEHHBIMU M IE€CSTUYHBIMY
JIPOOSMU.

OrHomenue. JlegeHue B JIaHHOM
oTHoIeHuu. Maciital, IpomopIus.
Ilonatue mpoueHTa. Bblumcienus
MpoIleHTa oT BEJIMYHUHBI Y
BEJIMYHHBI 10 €€ IIPOLIEHTY.
Pemrennie TekCTOBBIX 3ajad,
JIepIKaIUX APOOU U IPOIEHTHI.
IIpakTuyeckas pabora « OTHOIIIEHUE
JUIMHBI OKPY>KHOCTH K €€ TUaMeTpy»

CO-

Vcnomp3oBaTh JleCATUYIHBIE BEJINIHH ):
MeTPUUYECKOU CHCTeMe Mep.

BbInostHATE apudMeTHIECKHe JIeHCTBUA ¢ OOBIKHOBEH- HBIMH U ZIECATUYHBIMU APOOAMHU.

BbIUMC/IATD 3HAYEHUS BBIPAKEHHH, COJIEPKAINNUX OOBIK- HOBEHHBIE U JIECATUYHBIE JPOOU, BBIIIOJHATH
npeobpa- 30BaHUA Apobel, BBIOGHpATh CIIOcO0, IPUMEHATh CBOM- CTBA apU(MMETUYECKUX JIeHCTBUH /114
PpanMOHAIN3AINH BHIYUCTIEHUH.

CocCTaByIATh OTHOLIEHUSA W IPOIOPINH, HAXOAUTh OTHOIIEHHE BEJINYHH, JEJIUTh BEJINYHHY B JAHHOM
OTHOIIIEHUH.

HaxouTh 5KCIIepUMeHTIBHBIM ITyTEM OTHOIIEHHE IJIMHBI OKPY>KHOCTH K €€ THaMeTpy.
VHTepripeTnpoBaTh Macitab Kak OTHOLIEHUE BeJIMYMH, HAXOAUTh MACIITA0 IJIaHa, KAPTHI U BBIYHUCIIATY
paccTo- AHUSA, UCIIOJIb3YsA MacIITad.

OOGBACHATH, YTO TaKOe IPOLEHT, YIMOTPeOGIATh 0OOpOTHI PEYM CO CJIOBOM «IIPOIIEHT». BwIpakari
TIPOLIEHTHI B APOOAX U APOOH B IIPOIEHTAX, OTHOIIEHNE /IBYX BEJIMYMH B IIPOIEHTAX.
BBIUMCIATD IPOLEHT OT YUCJIA U YHUCJIO MO ero mporeHTy. OKpyIJIATh PoOU U NPOIEHTHI, HAXO/IUTH
IpHUOJINKEHNA YUCEIL.

Pemrate 3a7jaun Ha 9acTH, IPOIIEHTEI, IIPOIOPIINH, HAHAXOXK/IeHHe pobu  (TpomeHTa) OT
BEJIMYMHBI HBEJIMYUHEI 110 e€ Apobu (IIpoIieHTy), Apobu (IIporeHTa),KOTOPEIA COCTABIIAET OHA
BeJIMYUHA OT /ipyroi [TpuBouTh, pazbupars, OLIEHUBATh DPA3JIMYHBIEPEIIEHN, 3AIIUCH PEIeHUH
TEKCTOBBIX 3a/1a4.

V3BnexaTs nHOOPMANHIO U3 TAOIHI U IUarPaMM, HH- TEPIIPETHPOBATH TaOJIMYHBIE JAHHBIE, OTIPEZEIIATY
Hau- 6oJIbIllee ¥ HAaUMeHBIIIee U3 IIPe/ICTaBIEHHBIX JJAHHBIX

Jipobu npu  1peobpa3oBaHUH

POIII

Harnagunaa
reoMeTpus.
Cummertpus (6 1)

OceBas cummerpus. lleHTpasipHasA
CUMMETPHS.

ITocTpoeHne  CUMMETPUUHBIX
¢uryp.

Ilpaktuueckas pabora  «OceBas
CHUMMETPHSI».

CumMeTpus B IPOCTPAHCTBE

Pacrio3HaBaTh Ha YepTelkax U N300parkeHuAX, U300pa- KaTh OT PyKH, CTPOUTH C IIOMOIIHI0 HHCTPYMEHTO],
du- rypy (oTpesok, JIOMaHyI0, TPEYTOJIbHUK, IPAMOYTOJIb- HUK, OKPY’KHOCTB), CHMMETPUYHYIO JIAHHO]
OTHOCH- TeJIbHO IMIPSAMOH, TOUKH.

IKacc

HaxomuTh IpuMephl CHUMMETPUU B OKpy)KawoomeMm Mupe. MozenupoBaTh u3 Oymaru JiBe QUIypsI
CUMMETPUYHbIE OTHOCHUTEJIBHO IIPSIMOM; KOHCTPYUPOBATh l'eOMeTpHYe- CKHe KOH(MUTYpaIlUU, UCIIOIb3YH

'Vam.ru

CBOUCTBO CHMMETPHUH, B TOM YHCJIE C IOMOIIBIO ITU(PPOBBIX PECYPCOB.
HccnenoBath cBoMcTBA M3Y4eHHBIX (UIYD, CBSA3aHHBIE C CHMMeTPHeH, HCIOJIb3YS SKCIIEPUMEHT

PIIII

Ha6J'IIOZ[eHI/Ie, MO/JZieJInpOBaHUE.

A Kitace

OGOCHOBBIBATH, OIIPOBEPTATH € IOMOIIBIO0 KOHTPIIPUME- POB YTBEPK/IEHUA O CHMMETPUU UTYD

\Yum.ru

POIII




BoipaskeHus c

Hcnonp30BaTh GYKBBI 1151 0003HAUEHUS YUCET, IPU 3AMICH MATEMATUYECKUX YTBEPKAEHUH, COCTABIIATH PIIIL
oyxkBamu (6 1)

HpI/IMeHeHI/Ie 6y[(B TS 3aIIucCHy 6yKBeHHI)Ie BbIPDAXKE€HUA 10 YCJIOBUIO 3a/JaYU. AKnacce
MaTeMaTUYeCKUX Bpra)KeHI/Iﬁ b7 HccenenoBaTh HECIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH, UCII0JIb30BAaTh 6yKBbI JIJIA UX 3alIUCH. VYuu.ru
npeioKeHu.  ByKBeHHBIE  BBI; BrrumcsATe ynciioBoe 3HaueHne OYKBEHHOTO BBIPAKEHIS ITPH 33/TAHHBIX 3HAYEHHUAX OYKB.

Pa’KeHUs ¥ YUCJIOBBIE [IOZICTAHOBKHU. 3amucheiBaTh (I)OpMyJ'IbI: IepuMeTpa W IUIOIAaAX IIPsAMO- YrOJIbHMKA, KBajpaTa; AJIMHBI OKPYKHOCTH

IUIOIIAHU K A, BBIIIOJIHATH BBIYHCJIEHHUA 110 3TUM (DOPMYJIaM.
BykBeHHBIe paBeHCTBa, HAX0XK/AEHUE THAIH KpyTa; bopmy

HEU3BECTHOI'O KOMIIOHEHTA,
Dopmyibl




CocraBAaTh (GOPMYJIBI, BEIPAKAIOIINE 3aBUCHMOCTH MEXKy BEeJIMYNHAMU: CKOPOCTh, BPEMS, PACCTOSTHUE
Iie- Ha, KOJIMYECTBO, CTOUMOCTb; IPOU3BOAUTEIFHOCTD, Bpe- M, 00BEM PabOoThI; BBHIIIOIHATD BEIIHCIICHIS
10 3TUM (POpMyJIaM.

HaxoauTh HeU3BECTHBIH KOMIIOHEHT apU(METUIECKOTO JIeHCTBUA

POIII

Harnsagnasa W3o6pakaTh Ha HEJIMHOBAHHOW M KJIETYaTOW Oymare CHCIIOJb30BaHHEM 4ePTEKHBIX nHCcTpymenTos  [AKiacce
reomMeTpus. YETHIPEX-YTOJIbHUKH C 33/JaHHBIMHU CBOMCTBAMU: € [TAPAJIIEJIbBHBIMU, II€PIEHANKYIAPHBIMU, PABHBIMU
®urypsl Ha CTOPOHAMH, NPsA-MBIMU YIJIAMH H JIP., PABHOOEIPEHHBIN TPeyroabHUK [IpearaTs U 06CyK/1aTh
IJIOCKOCTH €110co0bl, AJITOPUTMBI T10-CTPOEHHUS.
(14 9) VcctenoBath, HCIOIB3YS OSKCIEPUMEHT, HaOJIOZIEHUE, MOJIEINPOBAaHUE, CBOMCTBA INPSMOYTOJIBHHUKA
.. KBa/IpaTa, pa3busarh Ha TPeyroJbHUKH. OGOCHOBBIBATH, ONPOBEP- IaTh € IOMOILIBIO KOHTPHPUMEPORy g
YeTpIpEXyTOJIHHUK, IIPUMeEpBI :
,, YTBEPK/I€HHA O IIPsA- MOYTOJIbHUKE, KBa/ipaTe, PACIIO3HABATh BEPHBIE U He- BEPHBIE yTBEPIK/ICHUS.
IEThIPEXyTOJIbHUKOE. IIpAMOY  YIgmepsith 1 CTPOUTH ¢ IOMOIIIBIO TPAHCIIOPTHPA YIVIBI, BTOM YHC/Ie B MHOTOYTOJIBHUKE, CPABHHBATD
YTOJIBHUK, KBajipatr: CBOMCTBY  yrypr; pac 103HABAaTh OCTPbIE, HPsMbIE, TYIIbIE, PA3BEPHYTHIEYIVIBL.  PacrmosHaBaTh, H306pakaTh
CTOPOH, yTJIOB, THAarOHaJIEH. OCTPOYTOJIbHBIN PAMOYTOJIBHBIH, TYTIOYTOJIbHBIH, paBHOGEIPEHHBII PABHOCTOPOHHUM
Nsmepenue yrioB. Buael Tpe- TpeyrojbHUKU. POIIL
YTOJIHUKOB. BbIUMCIIATH IEPUMETP MHOTOYTOJIBHUKA, IUIOIA/Ib MHO- TOYTOJIbHUKA Pa30ueHHeM Ha IIPSMOYTOJIbHUKH]
ITepumerp MHOTOYTOJIbHHKA. Ha %aB- Hble QUTYDHI, I/éCl‘IOJI{)SOBaTb METPHYECKHE e/IMHUIIbI U3~ MEPeHFHs /THHbI gl nnoma,un.6 ) IKtace
CIIOJIB30BATh NMPHUOIMKEHHOE U3MEPEHUE JUINH U IUIONA/Iel Ha KiIeTdaTol Oymare, IpHOINKEHHO
Inomans  urypel.  PopMyss] p p A man yMAre, fp Wumru
U3MepeHHe JJINHBI OKPY:KHOCTH, IUIOLIA/IU KPyTa
nepuMeTrpa M IUIOIIAAU IIPAMO- POIIL
yrojibHUKa. IIpubIIDKEHHOE W3-
MepeHUe IIoaau Gpuryp.
IIpaktuueckas pabora «ILiomasnab AKnace
Kpyra» Yun.ru
ITos10KUTETHBHBI I . POII POIII
€ ¥ OTpHIATeIbHbIE Hpngo;:[n’rb [IPUMEPHI HCIOJIb30BAHUS B PEAJIBHOM KU3-HU MOJIOKUTEIBHBIX U OTPUIIATESIHHBIX YHCETL. AKnace
qmeaa Hensie umera. Momyms  wmend 300PKATD IEJble THCA, NONOKHTENbHbIE 1 OTPHLA-TeNbHbe YUCja TOYKAMH — Ha Ve ru
YHUCJIOBOH  IIPSAMOY MCIIOJIB30BATh YHCJIOBYI0 HPAMYI IS CpaBHEHUAYHCETL.
(40 4) reoMeTpuyecKas HHTEPIIPEeTAIHs]
[TpuMeHsTh IPAaBUIa CPABHEHUS, YIIOPSAAOUYUBATD 1le-JIble YHCJIa; HAXOAUTh MOYJIb YHCIIA.
MozyisA. YHUCIOBbIE IPOMEKYTKH.
DOopMyJTHPOBAThH MIPABHJIA BBIYHCIEHUS C IIOJIOKUTEIb-HBIMH U OTPULIATEIbHBIMH YHCIAMU, HAXOHUTh
[TosoxxuTenbHBIE U OTPULATENBHBI 3Haue-HUs YMCTOBBIX BBIPAKEHUN, CO/IEPIKAIIUX JEHUCTBUSA CIIOJIOKUTETbHBIMUA U
yucsa. CpaBHEHHE TOJIOKUTEIBHBD OTPHUIATEIbHBIMUA yncnamu [IpuMeHATh CBOHCTBA CJIOXKEHUA U
u OTpULIATEJIbBHBIX YUCEJI| yMHOKeHUA JAIANPeo6Pa3oBaHuUA CyMM U IPOU3BEZEHUN
Apudmernueckue — JI€UCTBUS ¢
IIOJIO’KUTEJIbHBIMU u OTPHUIIA;
TeJIbHBIMH YUCIAMU.
Pernrenne TeKCTOBBIX 3a/1a9
IIpeacrasiienue
JAQHHBIX
69) IIpamoyronbHasgs cucremMa KOOp-

JIMHAT Ha IJT0CKOCTH. KoopauHaThI
TOYKHM Ha IIOCKOCTH, abcrucca U

opAMHATA.

OOBACHATP M WUIIOCTPUPOBATh IIOHATHE IIPSAMOYIOJb- HOU CHCTEMBI KOODZMHAT Ha IIJIOCKOCTH|
HCIOIB30BaTh TEPMUHOJIOTHIO; CTPOUTHh HA KOOPAMHATHOU IIJIOCKOCTH TOYKU M (UTYDHI IO 3a7aHHBIM

KOoOpJiMHaTaM, HaXOAUTh KOOPAUHATBI TOYEK.




CrosibyaTtble U  KpYroBble JiHa-
IrPaMMBI.

IIpaktuueckas pab6ora «IlocTpo-
eHUe InarpaMm».

PemnreHre TEKCTOBBIX 3ajiau, COA
JlepKalux — JaHHBle,  IIPEJCTaB-
JIeHHBble B Ta0jHMIaXx W Ha JHa-
rpammax

Yurarte cTosbuaTble U KPyroBble AUAarpaMMBbl; WHTePIPETHPOBATh JAAHHBIE; CTPOUTH CTOJIOYATHIE AHA
TrPaMMBI.

Vcnonp30BaTh HHGOPMAIIHIO, IIPE/ICTABJIEHHYIO B Ta O/IMIAX, Ha [HarpaMMax /I pelleHus
TEKCTOBBIX 33/Ia4UH 33/1a4 U3 PeATbHOH XKU3HHI




Hariagaas

Pacrio3HaBaTh Ha 4epTekax, PUCYHKAaX, OIMUCHIBATh IMH-PaMU/Y, IPU3MY, IUJIUHAD, KOHYC, IIap,

POIII

reoMeTpus. n300pakaTh UXOT PYKH, MOZEINPOBATh U3 OyMaru, IUIACTUINHA TPOBOJIOKH U Jip. [IpuBoAnTH
durypsi B IIPUMePHI 00BbEKTOB OKPY-2KAIOLET0 MUPA, UMEIONUX (OPMbI Ha3BaHHBIX Tes VICIoab30BaTh
MPOCTPAHCTBE TEPMUHOJIOTHIO: BEPIIINHA, pebpo TpaHb, OCHOBaHUE, BBICOTA,
(9u) pazuyc U AuaMeTp pa3BépTka. lI3ydaTs, HCIIOIB3YS 9KCIIEpUMEHT
. HaboZleHNe, W3MepeHHe, MOJAEINPOBaHWE, B  TOMYHCIIE KOMIIBIOTEPHOE,
[TpsAMOYTO/IbHBIN  MApAJUIETIeUIIe] u OIHUCHIBATh  CBOMCTBAHA3BAHHBIX TeJI, BBISBJIATH CXO/CTBA W PA3IUUHU:MEXKIY|
Ky0, mpusma, NHpPaMHJa, KOHY( MIUPaMUION U IPU3MOH; MEXK/y ITUINHPOM KOHYCOM U IIIaPOM.
OUJINHAD, map u cdepq PacrmoszHaBaTh pa3BEPTKH MapasUlesieNuIea, Kyba, MpU3Mbl, TIHPAMU/IbI, KOHyca, IHIAHIPA]
M300paskeHre  NPOCTPAHCTBEHHBIY KOHCTPYMPO- BaTh JaHHBIE Tejla W3 Pas3BEPTOK, co3paBaTh ux Mopenu. Co3maBaTth MOZIENY
duryp. [Ipumepst pa3BépToy IPOCTpPaHCTBEHHBIX GUryp (13 GyMa-Tu, IPOBOJIOKH, IJIACTUIMHA U IP.)
MHOTOTPAaHHMKOB, IMJIuHApa I VI3MepATh Ha MOJeAX: JUIMHBI PEOEP MHOTOTPaHHUKOB,AMAMeTp Iapa.
KOHyca. BriBosiuTh hopmyty o6pEMa IPAMOYTOJIBHOTO HapaJiyie- JIeUIe/a.
IpakTiueckas paGota «Co3HAHMC Beruucesaare mo dopmysiam: 0613"eM IPAMOYTOJIBHOTO Ta- PaJliesIenuesa, Kyba; HCIOIH30BAT]
. eVMHUIBI WU3Mepe- HHA O00bEMA; BBHUHUCIATH OOBEMBI TeJ, COCTABJIEHHBIX W3 KyOOB]
MoJieien NIPOCTPAaHCTBEHHBIX| .
buryp». TapasulesIeNNIIeZ[OB; PeIIaTh 337ja4y ¢ PeaIbHbI- MU TaHHBIMU
ITonsitne 00BEMA; €IUHULBI W3-
MepeHHus1 00bEMa. OOBEM IIPSIMO-
YTOJIBHOTO TapaJliesienuIiesia, Kyba|
dbopmyipl 00BEMA
IloBTOpEeHueE, IIKnace
oGo6menme, BbIYuCyIATh 3HAYEHUSA BBIPAKEHHUH, COIepPIKAIINUX HATY Yun.ru
cucremarusanust pajibHbIe, IieJIble, IOJI0JKUTEIbHbIE U OTPUIATEIbHBIEUNC/Ia, OObIKHOBEHHbIE U JIECATUIHBIE
(2z09) Jpo6H, BBITION
HATH IPeo6pPa30BAHIS YHCETT U BHIPAJKEHUH. POIIT

TloBTOpEHME OCHOBHBIX MOHATUU U
METOZIOB KYypPCOB 5 U 6 KJ1acCcoB
0000IIeHe U CHCTEMAaTHU3allus
3HAHUHN

BoibupaTh cnoco® CpaBHEHUsI dYHCeJs, BBIYUC/IEHHU, NPUMEHSATbh CBOHCTBA apudMeTHUYECKUY
JIEUCTBUU JIJIsI pAIIIOHAIN3AINH BHIYUCTIEHUH.
PemaTp 3a/1a4u U3 peaybHOM KU3HU, IPUMEHATh MaTe

MaTAYecKWe 3HAHUsA /U1 pelleHus 3afad U3 APYrux
[IPEIMETOB.

Pemath 3a/1a4y pa3HBIMHU CIIOCOOAMH, CPABHUBATDH, BBI-
6HpaTh CII0COOBI peIIeHNsI 33/1a4H.

OcyI11eCTBIISATH CAMOKOHTPOJIb BBIIIOJIHSAEMbIX IeHCTBUH
U CaMOIIPOBEPKY PE3y/IbTaTa BHIUNUCTEHHH

i Knacc

Yan.ru
POIII
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PABOYAS IIPOTPAMMA YYEBHOT'O KYPCA «AJITEBPA». 7—9 KJIACCBI
HEJIA U3YYEHUSA YYEBHOI'O KYPCA

Anrebpa sBiseTCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHA OOECIEYMBAET M3yUEHUE OPYTHX
IMCLUUIUIMH, KaK €CTeCTBEHHOHAYYHOTO, TaK M TYMAaHHTApHOTO LHUKJIOB, €€ OCBOGHHE HEOOXOIUMO s
MPOJOIDKEHHUS. 00pa30BaHUA U B MOBCETHEBHOMN KHU3HH. Pa3BuTHe y 00y4aronmxcss HayqHbIX MPeICTaBICHUH
O MPOUCXOXKICHUM U CYIIHOCTH airedpanveckux abcTpakuui, croco0e OTpakeHUs MaTeMaTUYecKOM
HAyKOW SIBJIEHMM U MPOLIECCOB B IPUPOJE U OOIIECTBE, PO MaTEMAaTHUYECKOIO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MHPOBO33PEHUS U KAUECTB MBIIUICHUS,
HEOOXOUMBIX Ui ajanTallud B COBPpEMEHHOM LudpoBoM obiiecTBe. V3yueHnue anredpbl ecTeCTBEHHBIM
oOpa3om oOecreynBaeT pa3BUTHE YMEHHs HaOIll0JgaTh, CPAaBHHUBATH, HAXOIUTHh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIIICHHSI, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBHUS U BBIBOJBI,
dbopmynupoBath yTBepkaeHus. OcBoeHue Kypcea anreOpbl 00ecreynBaeT pa3BUTHE JJOTHYECKOTO MBIIUICHUS
O0y4aroIuXcs: OHU HCIONB3YIOT JACAYKTUBHbIE W WHAYKTUBHBIC pacCyXIeHHs, 0000IeHne u
KOHKpeTH3aiuio, abcrparupoBanue U anajgoruto. OOyuenue anreOpe MpeanoiaracT 3Hau4uTEeNbHbIA 00bEM
CaMOCTOSITENTLHON JIeATEIbHOCTH 00YUYaIOMIMXCsl, TOITOMY CAMOCTOSITENIbHOE pEIIeHUe 33a]au €CTECTBEHHBIM
00pa3oM sBISETCS peaan3anueii 1eATeIbHOCTHOTO MTPUHIIUIA O0yYCHHUS.

B ctpykType mporpamMmbl yueOHOro Kypca «Airedpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHHUMAIOT
COJIEpKaTEIbHO-METOANYECKHEe JIUHUU: «YUHcla ¥ BBIUKCICHUSY; «AJNreOpandecKue BBIPAKEHUSY;
«YpaBHeHUS U HepaBeHCTBa»; «DyHkuuuy». Kaxknas W3 3THX COJAEPKAaTEIbHO-METOAMYECKUX JTHHHMA
pa3BUBaeTCsd Ha MNPOTSDKEHUUM TPEX JIET HU3YYEHHs Kypca, €CTECTBEHHbIM 00pa3oM NeperieTascb u
B3aMMOJICHCTBYS C IPYTHMH €ro JIMHUSAMH. B Xone n3ydenus: Kypca 00yJaromumMcst TPUXOJUTCS JIOTHIECKU
paccyXaaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN SI3bIK. B CBsI3U ¢ 3TUM 1iejecoo0pa3Ho BKIIIOUUTH B
[IPOrpaMMy HEKOTOPbIE OCHOBBI JIOTHMKH, IPOHU3BIBAIOLIME BCE OCHOBHBIE pa3/eibl MAaTeMaTUYECKOTO
0o0pa30oBaHMs M CIIOCOOCTBYIOIIME OBJIAJCHUIO OOYYaIOIIMMUCS OCHOB YHHBEPCATHHOIO MaTEMaTHYECKOTO
sa3bpika. TakuMm 00pa3oM, MOKHO YTBEPKIaTh, YTO COJIEPKATENBHON U CTPYKTYPHOU OCOOEHHOCTHIO Kypca
«Anrebpay SIBISIETCS €ro MHTETPUPOBAHHBIN XapakTep.

Copep:xanue TuHUN «Yucna M BEIYUCICHUS) CIY>)KUT OCHOBOMW JIJISl TAIBHEUIIET0 U3YYeHHUs] MAaTeMaTHKH,
CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS JIOTHIECKOTO MBIIUICHUS, JOPMUPOBAHUIO YMEHUS TIOJIb30BATHCS
AITOPUTMAMH, a TaK)Ke MPUOOPETECHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX JIJISl TIOBCEIHEBHOW KH3HH.
Pa3BuTHe MOHATHS O YKCIE B OCHOBHOM IIIKOJIE CBSI3aHO C PAllMOHAIBHBIMHA U UPPALIMOHAIBHBIMHI YK CIIAMH,
(hopMHUpPOBaHHEM TPEACTABICHUN O JACUCTBUTEIHHOM 4YHCIE. 3aBEPIICHUE OCBOCHHUS YHCIOBOW JIMHUU
OTHECEHO K CcTapIleMy 3BeHy O00IIero 00pa3oBaHus.

Copep:xanue JByX anreOpanuecKux JIHHUA — «ANreOpandeckue BBIpAKECHHUs» W «YPaBHEHUA U
HEPaBEHCTBa» CMOCOOCTBYET (hOPMHUPOBAHUIO Y OOYHAIOITUXCS MAaTEMaTHYECKOTO armapara, Heo0X0oAuMOro
JUIS PelleHus 3a/1a4 MaTeMaTHUKH, CMEKHBIX MPEAMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. B 0CHOBHOIA
IIKOJIe Y4eOHBI MaTepuasl rpylIupyeTcsi BOKPYr pallOHalIbHBIX BbIpaKeHHH. AnreOpa AEeMOHCTpUPYET
S3HAYCHUEC MATCMATUKHN KaK A3bIKa JJIA MOCTPOCHUA MATEMATHYCCKUX MO)IGJ'IGI\/JI, OIMMCAaHUs IMMPOLCCCOB U SABJIC-
HUH peanpHOro Mupa. B 3amaun o0y4yeHus anredpe BXOIAT TaKxkKe JajdbHeHIee pa3BUTHE allTOPUTMHUECKOTO
MBIIIJICHU A, HeO6XOI[I/IMOl"O, B YaCTHOCTH, JIsI OCBOCHHUA KypcCa I/IH(l)OpMaTI/IKI/I, 1 OBJIAACHHUC HaBbIKaAMHU
JeNyKTUBHBIX paccyxkaeHuil. [IpeoOpa3oBanre CUMBOIBHBIX (JOPM BHOCUT CBOH crenuduuecKkuil BKIaa B
pa3BUTHE BOOOPAXKEHHsI, CIIOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Copepxanrie (yHKIIMOHATHHO-TpahUUSCKON JIMHUM HAIEJICHO Ha IMOJYYCHHE MIKOIbHUKAMU 3HAHUU O
GYHKIUSAX KaK BaKHEHIIEH MaTeMaTH4ecKoil MOJEeNH MJisg ONUCAHUS M WCCIEIOBAHUS Pa3HOOOPA3HBIX
MIPOIIECCOB W SIBJICHWW B TpUpOje W oOmiecTBe. M3ydeHne 3TOro marepuana ClioCOOCTBYET Pa3BHTHIO Y
OoOy4aromuxcsi YMEHHUsS HUCIONB30BaTh Pa3UYHBIE BBIPA3UTENbHBIE CPEJICTBA S3bIKA MAaTEMaTHKA —
CIIOBECHBIE, CHMBOJHMYECKHE, Trpauueckue, BHOCUT BKJIaa B (OpMHpOBaHHE MpPEICTaBICHUH O poJH
MAaTE€MAaTUKH B pa3BUTHUHU HUBUJIN3AlUNU U KYJIbTYPBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM ILIAHE

CornacHo yueOHOMY miaHy B 7—9 kjaccax u3y4aercs y4eOHbIH Kypc «Anredpa», KOTOpPbIM BKIIOYAET
CIIEAYIOIIME OCHOBHBIE pa3fiefibl coepikaHus: «Hucna v BeIMUCICHUS», «ANredpandeckue BhIPaKeHU,
«YpaBHEHHS 1 HEPaBEHCTBa», «DyHKITHMY.



VYueOHBIN TJ1aH HA U3y4eHHUE anreOpsl B 7—9 Kilaccax OTBOJIUT HE MeHee 3 y4eOHBIX YacoB B HECIIO B
TEUYEeHHUE KaKIO0ro rojia o0y4eHus, BCero 3a Tpu rojga ooyueHus — He meHnee 306 yueOHBIX 4acoB.

COJLEP/KAHHE YYEBHOI'O KYPCA (II0 T'OJAM OBYYEHHS)
7 KJjace

Yucna u eéviuucnenusn
PanmonaanHbIe ynciia

JlpoOu OOBIKHOBEHHBIC M JIECATUYHBIC, TIEpeXoa OT OAHOH (opMmel 3amucu apobeit k apyroii. [Tonsrue
pPalMOHAIIFHOTO YHCIIA, 3alKCh, CPAaBHEHHE, YHOPSIOYMBAHUE PALMOHAIBHBIX 4YHcell. ApupMeTHUECKHe
JEWCTBUS C pallMOHAIBHBIMU YHCIaMHU. Perenue 3a1ay u3 peaqbHON MPAaKTUKU HA YacTH, Ha ApoOu.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeJeM: OIpeaesieHre, MpeoOpa3oBaHUe BBIPAKECHUNH Ha OCHOBE
OTIpeJIeJICHUS, 3aMUCh OOJIBIINX YHCEIL.

[IporeHThl, 3aMuCh MPOLEHTOB B BUAE APOOM M IpoOU B BUAE MPOILEHTOB. TpH OCHOBHBIC 33/Ja4M Ha
IPOLICHTHI, PELICHUE 33124 U3 PEATbHON MPAKTHUKH.

[TpumMeHeHne NPU3HAKOB ACTUMOCTH, Pa3JI0KCHHE Ha MHOKUTEIH HATyPaIbHBIX YHCEL.

PeanbpHble 3aBUCHMOCTH, B TOM YHCIIE IPsIMasi U 0OOpaTHAs IPONOPIHUOHAIBHOCTH.

Anzebpauueckue evblparxcenus

[lepemeHHbIE, YMCIOBOE 3HAUYCHUE BBIPAKCHHS C MEpPeMEHHOW. J[ONMyCTHMbIC 3HAYEHUS MEPEMEHHBIX.
[Ipencrasienue 3aBUCUMOCTH MEX/TY BEIMYMHAMHE B BUjIe POpMyJibl. Beraucienus mo hopmyinam.

[TpeoOpa3oBanue OyKBEHHBIX BBIPAKCHUH, TOXKIECTBEHHO pPaBHBIC BBIPAKEHUS, IPABHJIA IPEOOPa30OBAHHS
CYMM U IPOU3BEJICHUH, paBUiIa PACKPHITHS CKOOOK UM IPUBEAECHHUS [T0100HBIX CIaracMbIX.

CBoiicTBa CTENEHH C HATypalIbHBIM ITOKA3aTeNeM.

Opnounensl 1 MHOrowieHbl. Crenenb MHOrowieHa. CiokeHHe, BRIYUTaHHE, YMHOXKEHHE MHOTOUYJICHOB.
@opMyJIbl COKPAIIEHHOI'O YMHOXKEHHsA: KBagpaT CyMMbl M KBajgpar paszHoctd. dopmyna pasHOCTH
KBaJIpaToB. Pa3noskeHre MHOTOYICHOB HA MHOKHUTEITH.

Ypasnuenua

VYpaBHeHME, KOPEHb YpaBHEHUS, IPaBUIIa IPe0Opa30BaHUs YPABHEHUS, PABHOCUIIBHOCTh YPaBHEHHH.

JInHeliHOEe ypaBHEHME C OAHOW NEPEMEHHOM, YACIO KOPHEW JIMHEHHOIO YPAaBHEHMS, PELICHUE JIMHEUHBIX
ypaBHeHui. CocCTaBlI€HHE YPAaBHEHMH IO YCJIOBHIO 3ajaud. PelleHue TEKCTOBBIX 3ajad C IOMOILBIO
YPaBHEHHUH.

JluneitHoe ypaBHeHUE ¢ JByMsI MepeMeHHbIMH U ero rpadguk. Cucrema ABYX JMHEWHBIX YpaBHEHUU C
IBYMsi TepeMeHHbIMU. PemieHue cucteM ypaBHEHHH cmocoOoM moACcTaHOBKH. Ilpumepsl pemieHus
TEKCTOBBIX 33/1a4 C IIOMOIIBI CUCTEM YPaBHEHHUM.

Koopounamut u zpagpuxu. @ynkyuu

Koopaunara Touku Ha npsmoid. YucnoBbie TpoMexyTKH. PaccTossHre Mex Ty IByMsI TOUKaAMU
KOOPIMHATHON IIPSIMOM.

[TpsmoyronbHas cucrema koopauHat, ocu Oxu Oy.AGcuucca 1 OpAMHATa TOYKH Ha KOOPAMHATHON
iockoctu. [Ipumepsl rpadgukoB, 3a1aHHbIX (popMynaMu. UTeHue rpaKoB peabHbIX 3aBUCHUMOCTEH.

[Tonsarue ¢ynkuuu. I'paduk pynxnum. CpoiictBa ¢pyHkumid. Jlunelinas ¢ynkuus, e€ rpapuk. ['papuk
byukuuu y = | x |. I'padudeckoe peleHre THHEHHBIX YPABHEHUH U CUCTEM JIMHEHHBIX YPaBHEHHUH.

8 KJacce
Yucna u eviyucienus
KBanpatuslit kopens u3 yncina. [TonsTie 00 HppanroHaIbHOM YUCIIE.

JlecsiTuuHbie TPUOTMHKEHUS UPPAIMOHANTBHBIX yrcen. CBONCTBA apu(METHIECKIX KBAAPATHBIX KOPHEH U
UX IPUMEHEHHUE K MpeoOpa30BaHUIO YUCIOBBIX BHIPDAKEHUHN U BHIYMCIEHUSAM. [leficTBUTeNbHbIE YKCTa.

Crenens c 11eNIbIM TTOKa3aTeneM u e€ cBoiicTBa. CTaHgapTHas 3alyCh YMCA.

Anzebpauueckue eviparcenus

KBagparHslil TpEXUiIeH; pa3i0KEHNE KBAIPATHOTO TPEXWIEHA HA MHOKUTENH.

AnreOpandeckas ApoOb. OCHOBHOE CBOWCTBO anreOpamdeckoil npobu. CrokeHue, BBIYUTAHHE,
YMHOXEHHeE, JieJieHne anredpandeckux Apodeii. ParmonanbHbie BRIpaXXeHUS U UX TpeoOpa3oBaHUeE.

Ypasnenusn u nepasencmea

KBanpatHoe ypaBHeHue, Qopmyna kopHEl KBaapaTHOTO YypaBHeHHs. Teopema Buera. Pemienue



ypaBHEHUH, CBOJSAIINXCS K TUHEHHBIM 1 KBapaTHBIM. [IpocTeiimume npoOHO-palioHaIbHBIE YPaBHEHUS.

I'paduueckass maTEpHpeTanvsi YpaBHEHUH C JBYMs NMEPEMEHHBIMH M CHCTEM JIMHEHHBIX YpPaBHEHUU C
IBYMs IepeMeHHbIMU. [IpuMepsl perieHnst CuCTeM HEJTMHEHHBIX YPaBHEHHM ¢ IBYMSI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CIiocoOOM.

UucnoBble HepaBEeHCTBA M MX cBoWcTBa. HepaBeHCTBO ¢ OIHOM IepeMEHHOH. PaBHOCHMIBHOCTH
HepaBeHCTB. JIMHelHble HEpaBEHCTBA C OHOW INepeMeHHON. CHUCTEMbl JIMHEHHBIX HEPAaBEHCTB C OJHOU
[IEPEMEHHOM.

Dyukyuu

[Monstre Gynakuuu. O6macTh OnpeIeeHus 1 MHOKECTBO 3HaueHUH GyHKIH. CiocoObl 3a1aHus
GbyHKIHH.

I'padux ¢pynkuuu. Urenue cBoiicTB ¢pyHkuuu o e€ rpaduxy. [lpumepst rpadukoB pyHKuIni,
OTPaKAIOIUX pealbHbIE POLECCHI.

OYHKIMH, OMHUCHIBAIOLIUE MPSAMYIO U OOpaTHYIO MNPOMOPLHMOHAIBHBIE 3aBUCHUMOCTH, UX TIpaduKH.
OyHKIMYU Y= X, y= X, y =JX, Y = | x|. I'paduueckoe perieHre ypaBHEHUH B CHCTEM YPaBHEHUIA.

9 kJace

Yucna u eviuucnenusn
JlelicTBUTEIbHBIE YHCJIA

PanmonaneHble 4mclia, WPpAaMOHAIBHBIE YHCJIA, KOHEUHbIE W OCCKOHEYHBIC JECATUYHBIC ApOOH.
MHOXECTBO JIEHCTBUTEIIBHBIX YHCEN; JACHCTBUTENBHBIC YHCIA KaK OCCKOHEYHBIC JICCATHYHBIC IPOOH.
B3auMHO 0OHO3HAYHOE COOTBETCTBHME MEXKIAY MHOXKECTBOM JCHCTBUTEIBHBIX YHCEI W KOOPAMHATHOM
IIPSIMOM.

CpaBHEHHE JEHCTBUTEIBHBIX YHUCEN, apu(PMETHUESCKUE ISHCTBHS C IEHCTBUTEIIbHBIMU YHCIIAMH.
HN3mepenusi, npudanKeHnsl, OLEHKH

Pa3mepnl 00BEKTOB OKPYKAIOIIETO MUPA, ATUTEIBHOCTH ITPOLIECCOB B OKPYKAOIIEM MHPE.

[TpubnmxE€HHOE 3HAUCHNE BEIHMYMHBI, TOYHOCTH npubnmxenus. Oxpyrinenue uncen. [Ipukuaka u oneHka
pe3yabTaTOB BBIUUCICHUN.

Ypasnuenus u nepasencmea
YpaBHeHUs ¢ OJHOM NTepeMeHHOMI

JInnelinoe ypaBHeHue. Perienre ypaBHEHUN, CBOASIIUXCS K JINHEWHBIM.

KBanpaTtHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOIALIMXCSA K KBaJpaTHbIM. buKBaspaTHOE ypaBHEHHE.
IIpumepsl pelieHus ypaBHEHUN TPEThEU U YETBEPTOU CTEIIEHEN Pa3JI0KEHUEM Ha MHOXKUTEIH.

Pemenue 1poOHO-paliMOHAIBHBIX YPaBHEHUI.

Pemenue TeKCTOBBIX 3a/1a4 alireOpanyeckuM METOI0M.
Cucrembl ypaBHeHHil

VYpaBHeHHe ¢ IByMsI IEpEMEHHBIMU U ero rpaduk. Penienne cucreM AByX JMHEHHBIX YPaBHEHUH C ABYMs
IepeMEeHHbIMU. PenieHne cucrteM AByX YpaBHEHHM, OJHO M3 KOTOPBIX JIMHEHWHOE, a Jpyroe — BTOPOU
crenenu. ['papuueckas MHTEpHIpeTaLUs CUCTEMbl YPaBHEHHUH ¢ ABYMS IIEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a/1a4 anredpanyecKuM CIiocoOOM.
HepaBencrBa

UucnoBble HEpaBEHCTBA U UX CBOWCTBA.

PelreHre TMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. Penienne cucrteM JTMHEHHBIX HEPABEHCTB ¢ OJHOU
nepemeHHoll. KBanparueie HepaBeHCTBa. ['paduueckasi HHTEpHpeTalysi HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMSI [IEPEMEHHBIMU.

Dyukyuu
KBanpartuunas ¢ynkuus, e€ rpaduk u cBoiictsa. [lapaGona, KoopAHMHATHI BEPIIMHBI TapaOOJIbl, OCh
CHMMeTpHH 11apaGoribl. “3
I'padukn pynkumit: y = kX, y =kx + b,y = ,Y=X,
X
y =Y[X, Y = | x| u ux cBoiicTna.

Yucnoewvie nociedoosamenvHocmu
OnpenesieHue u cnocoObI 3aJaHUs YUCIOBBIX NMOCJI€10BATETbHOCTEMN



[TonsTHE YMCITOBOM MTOCIIEIOBATEILHOCTH. 3aJaHUE TIOCIEIOBATEIIFHOCTH PEKYPPEHTHON (HOPMYITOi 1
bopmyoii N-eo unexa.
ApudmMernyeckas U reoMeTpuUYecKasi MPOrpeccun

Apudmernueckass W TeoMeTpudeckas Tmporpeccuu. Dopmynsl N-TO uileHa apudMETHUYECKOW U
F€OMETPUYECKOMN ITPOTrPECCUil, CyMMBI IIEPBBIX NUJICHOB.

N300pakeHne 4wieHOB apu(PMETHIECKON 1 reOMETPHUIECKON MPOrPecCcHii TOUKaMu Ha KOOPIMHATHOM
IJIOCKOCTH. JINHEWHBIN U 3KCIIOHEHIUAIBHBIN pOCT. ClI0KHBIE TPOLIEHTHI.

TIJIAHHPYEMBIE NIPEJIMETHBIE PE3YJIBTATBI OCBOEHHS IPHMEPHOH PABOUEN ITPOTPAMMBI KYPCA
(MO TOAAM OBYYEHMUA)

OcBoenne yueOHOTO Kypca «AjaredOpa» Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs JOJDKHO
o0ecreunBaTh JOCTHKEHHUE CICTYIOLIUX MPEIMETHBIX 00pa30BaTeIbHBIX Pe3yIbTaTOB:

7 KJjacce
Yucna u évluucnenus
e BpimonHATh, coyeTas YCTHbIE W THCbMEHHBbIE TPUEMBI, apUPMETUYECKHe JEHCTBUSA C
paI_[I/IOHaJIbHBIMI/I qHUCJIaMH.

e HaxonuTp 3HaUEHUS YUCIIOBBIX BBIPAKECHHI; IPUMEHITH Pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI
BBIYHCIICHHS 3HAUYECHUI JPOOHBIX BBIPAXKEHHH, COEPIKAIINX OOBIKHOBEHHBIE U IECATHYHBIE APOOU.
e [lepexoauth OT 0AHOMN (HOPMBI 3aMKHCH YUCEI K JpYroil (peoOpa3oBbIBaTh AECITUYHYIO TPOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATHUHYIO, B YACTHOCTH B OECKOHEUHYIO IECATUYHYIO IPOOb).
e (CpaBHUBATH U YNOPSI0YUBATH PALIMOHAIBHBIE YHCIIA.

L4 OprrJ'IHTB quciia.

e BhIMOMHATH NPUKUIKY W OLEHKY pe3yjbTaTa BBIYHCICHUM, OLEHKY 3HAUYEHUM YHCIOBBIX
BBIPAYKECHHUIA.

e BpINonHATE 1EHCTBUA CO CTENEHAMU C HATYpaJIbHBIMU [TOKA3aTENIMHU.

® HpI/IMeHHTI) IMPU3HAKHU JCJIUMOCTH, PA3JIOKCHUC HA MHOXKXUTCIIN HATYPAJIbHBIX YUCCII.

e Pemarn IMPAKTUKO-OPUCHTHUPOBAHHBLIC 3a4a4u, CBA3aHHBIC C OTHOIICHUEM BCJINYHH,
MMPOMOPIHUOHATIBHOCTBIO BCIIMYWH, MPOLUCHTAMU, UHTCPIPETUPOBATE PC3YJIbTAaThl PCIICHUA 3adad C
y4€TOM OrpaHMUYEHHH, CBI3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMBIX OOBEKTOB.

Anzebpauueckue eviparceHus

e lcnonb30Barhk anreOpanyecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATh €€ B MPOLIECCe OCBOCHUS
y4ueOHOro Marepuarna.

® HaXOI[I/ITB 3HA4YCHUA 6YKB€HHI)IX BI)Ipa)KeHI/Iﬁ IMpU 3aJaHHBIX 3HAYCHUAX TICPEMCHHBIX.

e BpimonHATe mpeoOpa3oBaHUs LEJNOTO BBIPAKEHUSI B MHOIOWIEH MPUBEJICHHEM IOJOOHBIX
CllaraéMblIX, paCKpbITHEM CKOOOK.

e BrmomHATE YMHOXCHHUEC OAHOYWICHA HA MHOTOYWICH U MHOI'OYJICHAa Ha MHOT'OYJICH, IIPUMCHSATDH
(dbopMyIIbI KBajipaTa CyMMBI M KBaJlpaTa pa3HOCTH.

e OcCymtecTBIATh Pa3/IoKEHNE MHOTOUJICHOB Ha MHOXHUTEIH C IMOMOIIIBIO BBIHECEHHUS 32 CKOOKH
0011er0 MHOXUTEJS, TPYNITUPOBKH CIaraéMbIX, IPUMEHEHUs (POPMYJI COKPAIIEHHOTO YMHOXKEHHUS.

e [IpumensaTs npeoOpa3oBaHKsI MHOTOUJICHOB JUIS PEUICHUs pa3IMYHbIX 3a/1a4 U3 MaTeMaTHKH,
CMCXKHBIX IMTPECIMETOB, U3 peaJ'[BHOI\/’I IMPAaKTHUKH.

Vcrnionb30BaTh CBOWCTBA CTENIEHEH ¢ HATYpaJIbHBIMH MOKa3aTeIsIMU JJIsl TpeoOpa30BaHusl BEIPAKEHUH.

Ypaenuenus u nepasencmea
e Pemath JMHENHBIE YPABHEHUS ¢ OJJHOW NEPEMEHHOM, IPUMEHSISI IIpaBUia NEPEX01a OT UCXOIHOTO
YPaBHEHUS K PaBHOCWIBHOMY eMy. I[IpoBepsTS, sIBIISIETCS 1M YNCIIO KOPHEM YPaBHEHHUS.
e [IpumeHsTH TpaduuecKue METOIbI IPU PEIICHUH JINHEHHBIX YPaBHEHUH U UX CUCTEM.
e [loxgOuparh mpuMephl Map 4YMcenl, SBISIOLIUXCS PEIICEHUEM JIMHEHHOTO YpPaBHEHHS C JIBYMs
[IEPEMEHHBIMU.
e CTpouTh B KOOPJAMHATHOMN IUVIOCKOCTH TI'paUK JUHEHHOrOo YpaBHEHUs C JABYMS MEPEMEHHBIMU;



MOJIB3YSICh IPahpUKOM, IPUBOANUTH IPUMEPHI PELLIEHNS YPABHEHUSI.

e Pemath cuCTEMBI IBYX JIMHEHHBIX YPAaBHEHUH C ABYMS MIEPEMEHHBIMHU, B TOM YHCIIE Tpa@UUecKy.

e (CocCTaBiATh U peIIaTh JMHEWHOE YPAaBHEHHUE UM CUCTEMY JIMHEHHBIX YPaBHEHUI 110 YCIIOBUIO
3aJ1a4¥, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4 IIOJyYEHHBIN PE3yIbTaT.

Koopounamot u cpagpuxu. @ynkuyuu

e M300pakaTh HAa KOOPIAUHATHOM MPSMON TOUKH, COOTBETCTBYIOIINE 3alaHHBIM KOOpAMHATAM, JIy4H,
OTpPE3KH, NHTEPBAJIbI; 3alIMChIBATh YHCIIOBBIE IPOMEKYTKH Ha alnredpanyeckoM s3bIKe.

e OtmeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM KOOPJIUHATAM; CTPOUTH TpaduKu
nuHeHHbIX QyHKIMHA. CTpouTh rpaduk QyHKIUM y = | X |.

e OnwuceBaTh C MOMOIIBIO (DYHKIMI U3BECTHBIC 3aBUCUMOCTH MEX/y BETMUNHAMH: CKOPOCTh, BpeMs,
paccTosiHue; IIeHa, KOJTUYECTBO, CTOMMOCTD; TPOU3BOIUTEIIEHOCTD, BpEMsI, 00bEM pabOTHI.

e HaxonuTh 3HaueHHe (PyHKIMM 110 3HAYCHUIO €€ apryMeHTa.

o [lonumars rpaduueckuil crmocod npeACTaBiIeHUs U aHaIW3a UHGPOpPMAlMU; U3BJIEKATh U
MHTEPIPETUPOBATHh HHPOPMALIUIO U3 IPA(YUKOB PEeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 KJacc
Yucna u eviuucienus

e licnonp3oBaTh HaYaJIbHBIC MPEJACTABICHUS O MHOXKECTBE JICHUCTBUTEIBHBIX YHCEN JUJISI CPaBHEHUS,
OKPYIJICHUSI U BBIUMCIECHUN; HM300pa)kaTh JIEUCTBHUTENIbHBIC YWCIA TOYKAMU HAa KOOPJIMHATHOMN
IPSAMOM.

o [IpumeHATH MOHATHE apUPMETHYECKOTO KBAIPATHOTO KOPHS;, HAXOJHWTh KBaJIpaTHBIE KOPHH,
WCIIOJIB3YSl TIPU HEOOXOAMMOCTH KaJIbKYJSTOP; BBHITOIHATH MPEOOPa30BaHMS BBIPAXKEHUH, cOaep-
KallUX KBaJpaTHbIE KOPHH, UCIIONIb3YS CBOICTBA KOPHEH.

e lcrmosnb30Barh 3amucl OOJIBIIUX M MAJBIX YHCET C TIOMOIIBIO JCCATUYHBIX APOOEH W CTENCHEH
ypucia 10.

Anzebpauueckue gvipasicenus

e [IpuMeHATH MOHATHE CTEIIEHU C LEJIBIM [TOKa3aTesIeM, BBIIOJHATh IPe0O0pa30BaHUs BEIPaKEHUH,
COJIep KAIMX CTEIECHHU C LEIbIM I10Ka3aTeIeM.

e  BhINOJIHATH TOXKAECTBEHHBIE IPEOOPA30BAHNUS PALMOHAIBHBIX BBIPAKEHUI HA OCHOBE IPaBUII
JeHCTBHUIM HaJl MHOTOWIEHAMHU U aJIreOpandyeckKuMH JIpoOsiMHU.

e PacknanpiBaTh KBaJApaTHBIN TPEXWICH HA MHOKUTEIH.

e [lpumeHsaTh npeoOpa3oBaHUsl BEIPAKEHUH ISl pEIIEHUS pa3IMYHbIX 3a7a4 U3 MaTeMaTHKH, CMEKHBIX
MIPEAMETOB, U3 PEAIBHON IIPAKTUKH.

Ypasenuenus u nepasencmea

e Pemarbs JMHENHBIE, KBAJpaTHBIE YPAaBHEHUS U PAlMOHAIbHBIE YPAaBHEHUs, CBOIALIMECA K HUM,
CUCTEMBI JIByX YPaBHEHHM C IBYMs IIEPEMEHHBIMU.

e IIpoBoguTh mpoOCTEHIINE HCCIECAOBAHUSA YpPAaBHEHUNM M CHCTEM YpPaBHEHUH, B TOM YHCIE C
IPUMEHEHHEM TpaHuecKuX MpecTaBiIeHui (YCTaHABIMBATh, UIMEET JIM YpaBHEHUE WJIM CHUCTEMa
YpaBHEHUH pELIeHUs, €CIIU UMEET, TO CKOJIbKO, U I.).

e [lepexoauth OT cioBecHOW (POPMYTUPOBKU 3aJauu K €€ anredpanyeckoil MOJAEIH C IOMOUIbIO
COCTABJICHUS YPaBHEHHUs UIIU CUCTEMBl YPAaBHEHUH, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEK-
CTOM 33a/1a4¥ IIOJy4YEHHBIH PE3yJIbTaT.

e [lpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB JUISI CPAaBHEHMS, OLCHKH; pEIlIaTh JMHEHHBIE
HEpaBEHCTBA C OJHON MEpPeMEHHOW M MX CHCTEMBI; JaBaTh TIpadUUecKyi0 HILTIOCTPALHIO
MHOECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu
e JloHuMaTe W HCHONB30BaTh (PYHKIMOHAIbHBIE TOHATUS U S3bIK (TEPMHUHBL, CHUMBOJIMYECKHE
0003HAaYEeHM); OIpPENeNATh 3HAUeHHWEe (YHKIUHU 10 3HAUEHUIO apryMeHTa; OIpeNeNiaTh CBOWCTBA
hynk-
UM 1o e€ rpaduky. k2
e Crpouth rpaduKu >JIEMEHTApHBIX (QyHKIMHX Y ="’



BHJIA Y=

y=x% y=Jx,y = |x|; onuceBaTh CBOICTBA YHCIOBOH (PYHKIIH 110 €& rpaduKy.

9 kJjacc

Yucna u ebluucnenus

CpaBHUBATh U yNOPSI0YUBATh PALIMOHAIBHBIE U HPPALlMOHAJIbHBIE YHCIIA.

BeimonuaTe  apudmMeTHuecKkue JACHCTBUS C PALMOHAJIBHBIMH UYHUCIIAMH, COYeTass YCTHbIE U
IIMCbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUMCIIEHUS C UPPALIMOHAIBHBIMU YHUCIAMH.

Haxonuth 3Ha4eHHs CTENEHEN € LEIbIMU II0KA3aTeNIIMU U KOPHEW; BBIYUCIATh 3HAYCHUS YUCIOBBIX
BBIPAYKECHHUIA.

OKpyryisTh J€HCTBUTENBHBIE YUCIIA, BBITOIHITH IPUKUKY PE3YJIbTAaTa BBIYMCIEHNUH, OLIEHKY
YHUCJIOBBIX BBIPAKEHUN.

Ypaenenuﬂ u Hepasencmea

Pemrates nuHelHBIC ¥ KBaJpaTHBIC YPaBHEHUS, YPAaBHEHNUs, CBOAIINECS K HUM, IPOCTEHIIINE T1POOHO-
paLrOHaIbHBIE YPABHEHUS.

Pemrate cucteMsl ABYX JTUHEHHBIX YPABHEHUN C JBYMS IIEPEMEHHBIMU U CUCTEMBI IByX YPAaBHEHUH, B
KOTOPBIX OJJHO YPaBHEHHE HE SIBJISCTCS TMHEHHBIM.

Pemrate TekcTOBBIE 3aa4M anreOpanyecKuM CHOcOOOM € MOMOIIBIO COCTABICHUS YPaBHEHUS WIIH
CUCTEMBI IByX YPaBHEHMH C JBYMs IEPEMEHHBIMHU.

[IpoBoauTh mpoCTEHUIIME HCCAEAOBAHUS YPAaBHEHMM M CHUCTEM YypaBHEHUH, B TOM 4HCIE C
IpUMEHEHHEM IpauyecKux MpejacTaBieHull (yCTaHaBIMBAaTh, UMEET JM YPAaBHEHUE WM CUCTEMaA
YpaBHEHUH pelleHUs], €ClId UMEET, TO CKOJIbKO, U IIp.).

Pemarb nuHeiiHble HEpaBEHCTBA, KBAJpAaTHbIE HEPABEHCTBA; M300pakaTh pElIEHUE HEPABEHCTB Ha
YHUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PELICHUE C IIOMOLIBIO CHMBOJIOB.

Pemate cucTteMbl JIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIKOYAIOIIME KBaJpPaTHOE
HEPaBEHCTBO; U300pakaTh PELICHHE CUCTEMbl HEPABEHCTB Ha YMCJIOBOM MPSAMOI, 3allUChIBaTh pele-
HUE C IOMOULIbK CUMBOJIOB.

Hcnonb30BaTh HEpAaBEHCTBA IIPU PELLICHUU Pa3IMYHBIX 3a/1a4.

Dyukyuu

Pacnio3HaBath (yHKIMM u3ydyeHHBIX BHUAOB. Iloka3biBaTh CXeMAaTHYECKH pACHOJIOKEHHE Ha
KOOPAMHATHOH IIIOCKOCTH TpapHKOB

k2

bynkimii Buga: Yy =kx,y =kx+b,y=x, V=ax+ bx +c,

y=x3y=y[xy=| X| B 3aBUCHUMOCTH OT 3Ha4€HUH KO3 PHUIIMEHTOB; ONUCHIBATH CBOUCTBA
GyHKIMH.

Crpouts u n300pakaTh CXeMaTUYECKH rpapuKu KBaIpaTUUHBIX (QYHKIUI, OMUCHIBATH CBOMCTBA
KBaJIPaTUYHBIX QYHKIUH MO UX TpaduKam.

Pacnio3znaBath kBajpaTHuHyt0 QYHKIUIO 110 (OpMyJie, TPUBOIUTH MPUMEPHI KBaIpaTUUHBIX
GyHKIMI U3 peabHOM KU3HHU, (PU3UKHU, TEOMETPUH.

Apugmemuueckan u 2eomempuueckan npozpeccuu

PacrnioznaBath apu(MeTHUECKYI0 M FEOMETPUUECKYIO TPOrPECCUH ITPH Pa3HBIX CrlocoOax 3adaHMusl.
BbIMONHATE  BBIYMCICHHUS C  HCIOJB30BAaHHMEM (GOpMylT N-2o uieHa apuMeTHYecKol U
F€OMETPUYECKON ITPOTrPECCUI, CyMMBI ITEPBBIX NUIIEHOB.

N300pakaTh 4ieHBbI IOCIEA0BATEILHOCTH TOYKaMHU HAa KOOPAWHATHOM MIIOCKOCTH.

Pemarpb 3a1aun, cBsI3aHHBIE C YUUCIOBBIMU MOCEI0BATEILHOCTSIMU, B TOM YHUCIIE 33JI1a4M U3 pealbHON
KA3HU (c WCTIOJIb30BAaHUEM KaJIbKYJISATOPA, u(pPOBHIX TEXHOJIOTHH).



TEMATHYECKOE IUIAHUPOBAHME YYEBHOI'O KYPCA (II0 T'OJAM OBYYEHNA)

7 Kkjaacce (He menee 102 v)
HasBanue pasgena HoP
(remsb1) (uuciio OcHOBHOE cojep:xaHue OCHOBHBbIE BU/BI 1€ATEIHbHOCTH O0YJIAI0IUXCA
YacoB)
Yucsa 1 BBIYKC- IloHATHE PAIOHAIIBHOTO YHUCIA. POIIL

JI€HUA.
PamuoHa/IbHbIE
yucaa

(259)

Apudmernueckue eHCTBUA C
panroOHAIbHBIMHI YHCJIaMH.
CpaBHeHUe, yIopA/0uiBaHue
palUOHATBHBIX YHCEL.

CreneHs ¢ HATYPIbHBIM IIOKa-
3aTesIeM.

Pemrennie oOCHOBHBIX 33/1a4 Ha
ZIpo0OW, TPOIIEHTHI U3 PeaTbHON
MIPaKTUKH.

IIpu3HAKY AETUMOCTH, PA3I0KEHHA

Ha MHOXXUTEIN HATYPAJIbHBIX YHUCEJI.

Peanpuble 3aBucumoctu. Ilpsavasn u
o6paTHas IPOIIOPIIUOHATIBHOCTH

CucreMaTu3upoBaTh U 000TAIATh 3HAHUSA 00 OOBIKHO- BEHHBIX U JIECATUYHBIX IPOOSIX.
CpaBHUBATH ¥ yIOPAMOYMBATH Apo0U, IPe0OPa30BbIBasi IPY HEOOXOAMMOCTH IECATUUHBIE TPOOH
B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B JIECATUYHBIE, B YACTHOCTH B OECKOHEUHYIO JIECATHUHYI]
JIpo0Bb.
IIpuMeHATh Pa3HOOOpa3HbIe CHOCOOBI M MPUEMBI BbI- UMCIEHUSA 3HAUEHUH APOOGHBIX BhIpaXKeHUH|
cofiepKa- IUX OOBIKHOBEHHBIE U [IECATHYHBIE [APOOH: B3aMeHSITh NPU HEOOXOIUMOCTH
JIECATUYHYIO ZIPO0h OOBIKHOBEHHOM U OOBIKHOBEHHYIO JIECSATHUYHOM, IIPUBOUTH BhIPaKEHUE K
dbopme, Haubosee ymOOHOM JIsA BBIYMUCIEHUH, MPE00- Pa3OBBIBATH JPOOHBIE BBIPAJKEHUS H{
YMHOXKEHUE U JIeJIEHUE IECATHIHBIX IPOOEH K IEUCTBUAM C IETIMU YHCTIaMH.
IIpUBOUTH YKCJIOBbIE U OyKBEHHBIE TIPUMEPHI CTEIIEHH C HATypaJIbHBIM ITOKa3aTesieM, O0bsICHSS
3HAYEHWs OCHOBAHUs CTEIIEHU M II0Ka3aTeJIs CTEIIeHH, HaXOUTh 3HAaUeHUs CTeleHel Buga a” ((
— J11000€ paroOHAJIBHOE YHCII0, N —HATYPAJIbHOE YKCIIO).
IMoHUMATh CMBIC/T 3aMKCH OOJIBIITHUX YHUCEN € MIOMOIIBIO JECATUYHBIX IPOOEi U CTEleHEeH THCII3
10, IPUMEHATH UX B PETHHBIX CUTYAIHAX.

[IpuUMeHSTh MIPU3HAKU JE€JTUMOCTU, PA3JI0KEHUS HAMHOMKUTEIN HATYPAIbHBIX YHCEIL. AKnace
Pemrars 3a71au¥ Ha YaCTH, IIPOIEHTBI, IIPOIIOPIINH, HAHAXOK/IEHHE npobu  (mporeHTa)
OT BeJIMYUHBI MBEJINYUHBI 10 €€ Apobu (IporeHTy), Apobu (IporenTa),
KOTOPBIH COCTABJISIET OJ[HA BEJIMYMHA OT APYrou I[puBOAUTS, pasbuparb,
OIIEHUBATh Pa3IMYHbIEPEIIeH s, 3aAIIMCH PEIIEHUH TEKCTOBBIX 3a/1a4.
Pacrio3HaBaTh U OOBSICHATH, ONUPASCh HA OIpEZesie- HUsl, IPSIMO MPOIOPIUOHAIBHBIE U 06PaTH(
MPOTIOPIU- OHAJIBHBIE 3aBUCHMOCTH MEKY BEJIMUMHAMU; IPUBO- IUTh IPUMEPDI ITUX 3aBUCHMOCTEL]
W3 PEaIbHOTO MUPA, U3 APYTUX yIEOHBIX IPEMETOB.
Pemrath MpPaKkTUKO-OPMEHTHPOBAHHBIE 3a7laud  HA JpOOW, IPOLEHTHI, MPAMYI U OOpaTHYK
MPOIOPIIMOHATIBHOCTH, TPOIIOPIIUN




Anrebpamdeckue ByksenHble Beipakenus. Ilepe- OBJajieTh aareGpandecKoi TEPMUHOIOTHEN M CHMBOIH-KO, npumensaTs e¢é B mponeccel 111
BBIPpAKEHUA MeHHbIe. [lonmycTuMble 3HaUeHU s OCBOEHHUA yYeGHOTO Ma- TepHuaJa.
(2749) repeMeHHBIX. DOpPMYJIBI. Haxoaurh 3HaueHUs OYKBEHHBIX BBIPAKEHHI NPU 3a- JAHHBIX 3HAYEHUAX OYKBj
IIpeo6pa3oBanue OYKBEHHBIX | BBINOJHATH BHIYMCIEHUA IO (popMyIam.
BBIPa’KEHUH, PAaCKPHITHE CKOOOK U BpINOJIHATh NPeo0pa3oBaHUsA IEJIOT0 BBIPAKEHUs B MHOTOWIEH IPHUBeJAeHUeEM
IpUBeZeHNe MO00HBIX C/IaraeMbIX. | MOJOGHBIX CIaraeMbIX, pac- KpbITHEM CKOGOK.
CBoiicTBa CTEeHH C HATypaJIbHBIM
MOKa3aTeyieM.
Muorousenbl. Cy10KeHHe, BbIYU- iKiace

TaHUe, YMHOXKEHIEe MHOTOUWIEHOB.
®opMyIIBI COKPAIIEHHOTO
YMHOXKeHUs1. PasjioxeHre MHO-
TOYJIEHOB HAa MHOKUTEN

BbINOJHATh YMHOKEHHE OJHOWIEHA HAa MHOIOWIEH M MHOIOWI€Ha Ha MHOIOYWIEH,
IPUMEHATH (POPMYJIBI KBa- ApaTa CyMMbI M KBaJipaTa pa3HOCTH.

OCylIECTB/IATh Pa3JiO:KeHHEe MHOIOWIEHOB HA MHOKUTE- JIM IIyT€éM BbIHECEHUA 3d
CKOOKH OO0IIEero MHOKHTEJsA, IPUMEHEHUs (POopMyJbl PasHOCTH KBaaparos, ¢opmy.i
COKPAaIEHHOTO YMHOKEHHUA.

I'Ipnmel-me npeoﬁpasonanne MHOI'O4YJI€HOB IJ14 peme- HUA pasﬂuqnmx 3agay HMJj
MaTeMaTUKH, CMEKHbBIX IPeJ- METOB, U3 PEeaJIbHOM IPAKTUKH.

3HAKOMHTHCH C HCTOPHEH PA3BUTHA MAaTEMAaTHKHU




YpaBHeHUusa U
HepaBeHcTBa (20 1)

VpaBHeHUe, mpaBuiia npeobpa-
30BaHUA YPaBHEHU:, PABHO-
CUJIBHOCTb yPaBHEHUH.

JIuHelHOe ypaBHEHUE C OJTHON
IIepeMeHHOM, PellleHHe JIMHEHHbIX
ypaBHeHHI. Pemenue 3ama4 ¢
IIOMOII[BI0 YPABHEHHH.

JIuHelHOe ypaBHEHUE C IBYMSI
IIepeMeHHBIMH U ero rpaduK.
Cucrema IBYX TUHEHHBIX YPaB-
HEHUH C IByMs IlepeMeHHbIMH.
PereHue cucTeM ypaBHEHHH
CII0COOOM IOZICTAHOBKH U CITIOCOOOM
CJIOXKEHUS

Pemate sMHEHHOE ypaBHEHHE C OJHON IlepeMeHHOW, IPUMeHsdd INPaBHUjIa Iepexojia OT HCXO/HOT(
YPaBHEHHUs K PAaBHOCHJIBHOMY eMy Oosiee mpoctoro Buzaa. IIpoBepATs, ABJAETCA JIM KOHKPETHOE YUCII(
KOpHeM ypaBHeHU:A. [Tog6upaTh IPUMEPHI Iap YHcel, ABJIAIOIINXCA PellleHreM JIMHEHHOTO ypaBHEHUS
JIByM:A IepeMeHHbIMH. CTpPOUTh B KOOPIMHATHOW IIOCKOCTU rpadMK JMHEHHOTO YDaBHEHH:A C JIBYyMs
TepeMeHHBIMU; I0JIb3YysACh TpadUKOM, IPUBOJIUTH NIPUMEPHI PellleHNs ypaBHeHNA. HaxoauTs pelreHue
CHCTEMBI /IBYX JIMHEWHBIX yPAaBHEHUH € ABYMS IIepeMeHHBIMM.
CocTaByATh U penaTh ypaBHEHHe WU CHCTEMY ypPaBHe- HUH IO YCJIOBHIO 33/1a4H, HHTEPIPETHPOBATD E
COOTBET- CTBHH C KOHTEKCTOM 33/1a4H IT0JIy4eHHBIN Pe3yJIbTaT

POIII

KoopauHatsl u
rpadpuku. PyHkuuu
(24 9)

KoopauHara TOYKH Ha IPAMOI.
Yucsosble mpomeskyTku. Pac-
CTOSTHUE MEK/TY JIByMA TOUKaMU
KOOPJIMHATHOU IIPSMOM.

I/I306pa)KaTI) Ha KOOpZ[PIHaTHOfI HpHMOfI TOYKH, COOT- BETCTBYIOIIME 3aJJaHHBIM KOOpAWHATaM, JIy4dU
OTPE3KU, UHTEPBaAJIbI; 3allUChIBAaTh HUX Ha a)n‘e6pa1/1qec1c0M A3BbIKE.

IKimace

IIpamoyrosbpHas cucrema Koop-
JIMHAT Ha IIocKoCTH. [Tpumeps!
rpaduKoOB, 33/ITaHHBIX (HOPMYJTIaMH.
Yrenne rpadUKOB peaybHbIX
3aBUCHMOCTEN.

Ilonsatue ¢pyukuuu. I'padux
dyukiuu. CoiicTBa QyHKIIAH.
Jlunetinas gpyukus. [loctpoeHne
rpaduKa JIMHEHHON (PYHKITUU.

I'paduk pyHKIum y = \x\

OTmeuyaTh B KOODJMHATHOH IUJIOCKOCTH TOYKM IIO 33JlaH- HBIM KOOpJIMHATaM; CTPOUTH TpadHuKH
HECJIO)KHBIX 3a- BUCHMOCTEH, 3aZjaHHBIX (OpMysaMH, B TOM 4YHCJIE C II0- MOIIBIO ITM(MPOBHIX
J1abopaTopwii.
ITpuMeHsTh, U3yUaTh IPEUMYINECTBA, WHTEPIIPETUPO- BaTh rpaduueckuil crocob NpesicTaBleHUs U
aHa/IM3a Pa3HOOOPA3HOM KU3HEHHON HHMOPMALIHH.

OcBanBate MOHATHE QYHKIINH, OBJIA/IEBATh QYHKIINO- HAJIBHOH TEDMUHOJIOTHEH.
PacriosHaBaTh JMHEHHYIO GYHKINO ¥ = kx + 'b, omu-chIBaTh €€ CBOMCTBA B 3aBHCUMOCTH OT 3HAYEHUH
ko0ad- bunuentos ku b.

CrpouTts rpaduku muHeHHONU GyHKIny, QyHKun Y = 1-

Hcnosnp30BaTh HUGPOBBIE PECYPCHI JIJIA TOCTPOeHUs rpaduKoB QYHKITUN U U3YyIeHUA UX CBOUCTB.
[IprBOANTH IPUMEDPHI INHEWHBIX 3aBUCHMOCTEN B pe- aJIbHBIX IIPOLIeCcax U ABJIEHUAX

\Yam.ru

IToBTOpEeHuE U
00001menue (6 9)

IToBTOpEHVE OCHOBHBIX IOHATHH U
METO/IOB Kypca 7 Kjiacca, 0606-
IeHye 3HaHuH

Boi6uparh, IPUMEHATh OIIEHUBATH CIIOCOOBI
BBIPQ)KEHUH, pe-IIeHNUs ypaBHEHUH.
OcCyIIecTBIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX ZEHCTBHH U CaMOIIPOBEPKY Ppe3yJIbTaTa BBIYHCIEHHH
npeobpaso- BaHUH, TIOCTPOEHHI.

CpaBHEHMsI 4YHCeJ, BBIUYUCJIEHUU, Mpeobpa3oBaHu]

PIIII

PemiaThb 3ajauyu u3 peaJIbHOﬁ HKU3HU, IPDUMEHATHb MaTeC- MATUYECCKUEC 3HAHUA NJIA pemeHnaHKHacc

3a/a4 U3 APYyrux NpeaMeToB.
PemaTth TekcTOBBIE 3a/ja4d, CDAaBHUBATh, BBIOHPATH CIIOCOOBI PellIeHNUA 3a8aul




8 knacc (He MmeHee 102 y)

HasBanmue pasjena HoP
(TembI) Kypca (Yuciao OcHOBHOE cojep:xaHue OCHOBHBbBI€E BU/BI 1€ATEIbHOCTH O0YJIAI0IIUXCA
yacoB)
Yuciia 1 BbIYHC- KBazsparHbIil KOpEHDb U3 YUCTIA. POIIL

nenuna. Kpagpar-
HbI€ KOPHU
(154)

IousATHE 06 UPPALNOHATIEHOM
qucse. JlecATHYHbIE TPUOIIKEHUS
HUPPAIMOHAJIBHBIX YHCEJI.
JeticTBuTenbHbIe yncia. CpaBHEHUE
JIEHICTBUTEIbHBIX THCEIT.
ApudmMernuecKuil KBaJpaTHBIN
KODEHb.

VpaBHeHue BuzA X! = a.

CpoiictBa apudMeTHUecKHX KBa
JIpaTHBIX KopHel. [IpeoOpa3oBaHUE
YHCIJIOBBIX BBIPJKEHUH, co

JiepKalluX KBaApaTHbIEe KOpHU

®@opMyIMpoBaTh ONpeneaeHHe KBAJPATHOTO KOPHA W3 YHCIa, apudMeTHYecKOrq
KBaJ[PaTHOTO KOPHSI.

IIpuMeHATh OINEpAIUI0 W3BJIEUEHUs KBAJAPATHOTO KOPHSA W3 YNC/IA, MCIOJAb3yA IIPH
HEOOXOTUMOCTH KAJABKY/IATOP.

OueHuBaTh KBaJIpaTHbIE KOPHH HEJIBIMH YUCTAMH U Jie- CATUYHBIMHU APOOIMH.
CpaBHHMBATh M yIIOPAAOUYMBATH PAIIHOHAIbHBIE M Uppa- ITHOHAbHBIE YKC/Ia, 3aTTHCAHHBI
C TIOMOIIIBIO KBa/[PATHBIX KOPHEH.

UccenexoBaTh ypaBHEHUE X2 = @, HAXOAUTH TOYHbIE U IPUOIKEHHBIE KOPHH IIPH a> O.
UccnenoBaTh CBOMCTBA KBAJPATHBIX KOPHEH, MPOBOJA YHCIOBbIE DKCIEPHUMEHTHI (
HCIIOJIb30BAaHNEM KaJIbKyJIsITOpa (KOMITbIOTEPA).
JlokazpIBaTh CBOMCTBa apU(METUYECKHUX KBaJPATHBIX KOpPHEH; NPUMEHATh HX JIJIs]
peobpa3oBaHUs BEIPAKEHU .

BeInosiHATE NpeoOpa30BaHMA BBIPDAKEHWH, cOZiepKa- IUX KBaJpaTHble KOPHU. BeIpaxarty
TepeMeHHbIe U3 TeOMEeTPUYECKUX U (PU3NIecKuX GOopMyII.
BpruncnATh 3HAUEHUA BBIPDAXKEHUMN, COZepIKAIUX KBa- JpaTHble KOPHHU, WCIIOJIB3YS IIpY
He0OXOMMOCTH KaJIb- KyJIATOP.

Hcnosp30BaTh B XO/e pelleHHs 3a7ad  dJIeMeHTapHble IIpeZCTaBJIeHUs,
TpUGIMKEHHBIMY 3HAYEe- HUSMH BEJTMULH.

3HAKOMUTHCA C UCTOPUEN PA3BUTHA MAaTEMATUKHI

CBsA3aHHBIE

iAKnacc

Yucsa 1 BBIYHC-
sgeHus. CreneHs ¢
IeJbIM IMOKa3a-
TEJIEM

(79)

CreneHb ¢ LeJIbIM ITI0Ka3aTesIeM.
CrangapTHas 3aIKCh YUCIIA.
PazmMepsl 00HEKTOB OKPYKAIOIIETO
mupa (0T B7IeMeHTAPHBIX YaCTHUII 10
KOCMUYECKHUX 0O'bEKTOB),
JUTATEJIBHOCTD ITPOIIECCOB B
OKPY>KaloIlleM MUPE.

CBOIICTBA CTEIIEHH C IEJIBIM TI0-
KazareJjaem

QopMyTHpOBaTh OIpe/iesIeHNe CTeNeHN ¢ [IeJIbIM TI0Ka- 3aTesIeM.
ITpeacTaBiIATh 3alUCh OOJIBIIMX M MaJIBIX YHCET B CTaH- JapTHOM Buzie. CpaBHUBATH YHC/IA Y
BeJINUUHBI, 32111~ CAHHBIE C UCII0JIb30BAaHUEM CTelleHH 10.

Vcrosnp30BaTh 3alMCh YHCEJ B CTAH/IAPTHOM BHZE /I BBIPDAKEHHSA Da3MepOB OOBEKTOB
JUINTEJIBHOCTH IIPOIIECCOB B OKPYKAIOIIeM MUpe.

dopMyTHpOBaTh, 3aIIUCHIBATH B CHMBOJIMUECKOH (hOPMEN MJLIIOCTPUPOBATH IPUMEPAaMHU CBOHCTBA
CTeIlleHH ¢ LIeJIbIM II0Ka3aTesIeM.
ITpuMeHATH CBOMCTBA CTENIEHH /I IPe0OPa30BAHNSA BBIPAYKEHHH, COIEPIKAIINX CTEIIEHH C LIEJIBIM
IoKasare- JieM. BBINOJHATH JEWUCTBHS € YHCJIAMU{, 3alUCAHHBIMU B CTAHJAPTHOM BUJI€
(yMHOXKeHMe, [leIeHre, BO3Be/IEHUEB CTEIIEHb)

\Yum.ru




Asreopanueckue
BbIPaKeHUs.
KBagparHsIit
TpEXUWIEH

(59)

Ksanparssiii TpéxwieH. Pasiio-
JKeHUe KBaJI[PATHOTO TPEXWIeHa Ha
MHOUTEN

PacniosnaBatp KBa]:[paTHI)II‘/JI TpéX‘-I.TIeH, yCTaHaB/JIMBATbBO3MOXKHOCTD €I'0 Pa3JIOXKEHHNA Ha
MHOXUTEJIN.
PacksiazpiBaTh HA MHOKUTETN KBaﬂpaTHbIﬁ TpéX‘-I.TIeH CHEOTpHUIaTEIbHBIM JUCKPUMUWHAHTOM

POIII

Asrebpanueckue
BbIPaKeHHUs.
AsreGpanueckas
b1§7017) 8

(1549)

Asrebpanyeckas ApoOs. Jlomy-
CTUMbIE 3HAYEHUsI TEPEMEHHBIX,
BXOZIAIIKX B ajirebpandeckrie
BbIpaskeHUsi. OCHOBHOE CBOHCTBO
anrebpanueckoit 1po6u. Cokpa-
meHue 1pobex.

Cii03keHVe, BEBIYUTAHNE, YMHOJKEHHE
U JieJIeHUE ayirebpanvecKux Apoben.
IIpeobpa3oBaHue BhIPAKEHUH,
coziep KaIuX ajrebpandeckue
Jipobu

3anuceiBaTh ayirebpanyeckiie BhIpakeHusA. HaxoauTbo061acTh Onpe/iesieHrst ParioHaIbHOTO
BBIPQKEHUS BBITIOJIHATH YHCIOBBIE MTO/ICTAHOBKY UM BBIYUC/IATH 3HA-UEHUE APOOH, B TOM UHCIIE
C MIOMOIIBI0 KIBKY/sATOpa.POPMYIMPOBAaTH OCHOBHOE CBOHCTBO asirebGpandeckoiipobu u
MPUMEHSATH ero Jyisi npeobpazoBaHus pobeil. BbIMOIHATE feicTBUs ¢ ayirebpaniecKuMu
nipobsimu IIpuMeHATh IpeoOpa3oBaHusA  BBIPAYKEHUH JUISIpelIeHus 3a1a4. BeipaxaTh
nepeMeHHble U3 HopMyI(bUBUIECKUX, TeOMETPUYECKHUX,

OIHCHIBAIOIIIXOBITOBBIE CUTYAIUH)

IKnace




YpaBHeHUus U
HepaBeHCTBa.
KBaagparHbie
ypPaBHEHUA

(159)

KsagpartrHoe ypaBHeHue. HenosHoe
KBazpaTHOe ypaBHeHue. Popmysia
KOpHEeU KBaJ[paTHOTO YDaBHEHHUA.
Teopema Buera.

Pemenne ypaBHeHUH, CBOJALIUXCA K
KBa/ipaTHBIM. IIpocreiimue qpo6GHO-
panyoHaJIbHbIe ypaBHEHUA.
PemreHne TeKCTOBBIX 33714 C 110-
MOIIIBIO KBaJIPATHBIX YPaBHEHUH

Pacnio3HaBaTh KBaIpaTHbIE ypABHEHHUS.

3anuceiBaTh (POpMYJTy KOPDHEH KBaJIpaTHOTO ypaBHe- HUs; PElIaTh KBAJ[PATHbIE YPABHEHIS
— TOJIHBIE U He- IIOJHBIE.

ITpoBOUTH IPOCTEHIIINE UCCIIEZOBAHYS KBaIPATHBIXYDABHEHHH.

PemmaTh ypaBHeHUA, CBOAAIINECA K KBIPATHBIM, C II0- MOIIIBIO Tpe06pa30BaHUI 1 3aMEHON
repeMeHHOM.

Habiiofath 1 aHAIU3UPOBATh CBSA3b MEXAY KOPHAMHU U K03(DUIMeHTaMyu KBaJpaTHOI(
YpaBHEHUs.

dopmynupoBaTh TeopeMy Buera, a Takke 06paTHYI0 TeOpeMY, IPUMEHATh 3TH TEOPEMBI JIJIs
peleHus 3a1a4.

POIII

Pemate TekcTOBbIe 3amadd anrebpaudecKUM CIOCOOOM: IIepeXOAUTh OT CJIOBECHOY
(GOpMYJIMPDOBKH YCIOBHSA 3a- Ja4d K aiareOpanvyeckod MOJIeIU IIYTEM COCTABJIEHUS
YPaBHEHUsI; PelllaTh COCTAaBJIEHHOE YpaBHEHIe; HHTep- IPETUPOBATh Pe3yJIbTaT.
3HaKOMUTHCS C UICTOPHEH pa3BUTHSI aIrebpbl

ITKimace

YpaBHeHUA U
HEPaBEHCTRBA.
Cucrembl ypaBHe-
HUHI

(139

JIuHelHOe ypaBHEHUE C ABYMH
repeMeHHBIMH, eT0 IpaduK,
[IpUMeEpHI PENIeHNs ypaBHEHUH B
LIEJIBIX YHCTIaX.

Pemenmne cucreM JBYX JIMHEHHBIX
YPaBHEHHH C /IByMs [IepEMEHHBIMH.
IIpumeps! penieHusa cucTeM
HeJINHEWHBIX YDAaBHEHUH C JIByM:
IiepeMeHHBIMU.

I'paduueckas naTEpIpeTAIUA
YPaBHEHHUS C ABYMs IIepeMEHHBIMU
U CHCTEeM YpPaBHEHUU C IByMs
IIlepeMeHHBIMH.

PemreHne TEKCTOBBIX 33724 C IO-
MOII[BIO CHCTEM YPaBHEHHUH

Pacro3HaBaTh JIMHEHHBIE YPAaBHEHUS C JIByMs Il€pEMEH-HBIMU.

Crpoutpb rpapuku JJMHEHHBIX YPAaBHEHUH, B TOM YHCJIEUCIIONb3YS ITU(GPOBBIE PECYPCHI.
Pasnuate napasuiesibHble U ITepPeceKaloIInecs IPSIMBIEIo UX YPaBHEHHSIM.

Pemrate cucTeMbl ABYX JIMHEHHBIX YPaBHEHHUH C BYyMsIlepEeMEHHBIMU ITO/ICTAHOBKOH U
CJIO’KEHUEM.

Pemrats mpocTeiiime CHCTEMbI, B KOTOPBIX OJ{HO H3yPABHEHUH He SIBJISI€TCS JIMHEHHBIM.
ITpuBoauTh rpadUyecKyi0 HHTEPIIPETAIIUIO PEIlleHUs YPABHEHUs C ABYMs II€PEMEeHHBIMU Y
CHCTEM YpaBHEHHUIIC IByMs IEPEMEHHBIMU.

Pemarh TeKCTOBBIE 3ajjauu aIrebpanvecKuM Crocobom

|Yum.ru

YpaBHeHUA N
HepaBeHCTBA.
HepaseHcrBa (12 u)

YucioBble HEPABEHCTBA U UX

CBOMCTBA.

HepaBeHCTBO C OTHOY IIEpeMEHHOH.

JIuHeHbIe HEPABEHCTBA C

OJTHOU TIepeMEHHOU U UX PEIIeHHeE.

CucreMbl TUHEHHBIX HEPABEHCTB C

OJTHOH ITepEMEHHOH U UX PEIIeHHE.
M3006pakeHue peleHus JInHeH-

HOTO HEPABEHCTBA U UX CUCTEM Ha

YHCIIOBOH IPSAMOU

DopMyTHPOBaTh CBOMCTBA YMCJIOBBIX HEPABEHCTB, WUJI-JIIOCTPUPOBATh UX HA KOOPZUHATHOM
NIPSIMOH, T0Ka3bl- BaTh aireOpandeck.

ITpuMeHATH CBOWCTBA HEPABEHCTB B XO/I€ PElleHNs 3a/a4.
Pemrats JTuHeHbIE HEPABEHCTBA C OJJHOW ITePEMEHHON, H300pakaTh pellleHne HepaBeHCTBY
Ha YHCJIOBOH Ipsi- MOH.
Pemrats cucTeMbl JIMHEHHBIX HEPABEHCTB, N300pakaTh PEIeHHEe CHCTEMBl HEPABEHCTB HAl
YKCJIOBOH MPSMOK

POIIT




DyHKIUHU.
OcHOBHbBIE
nmouATusA (5 1)

ITonsarue dpynknuu. O61acTh
olpeziesieHUs U MHOXKECTBO 3Ha-
venuil GyHkiuu. CrocoObl 3a/jaHUS
pyHKIMH.

I'paduk pyukiuu. CporicTBa
yukuu, nx orobpakeHue Ha
rpaduke

Vcnomp30BaTh GYHKIHOHAIBHYIO TEDMIHOIOTHIO ¥ CHMBOJIUKY.

BerumenATe 3HaueHWA  QYHKIWH, 3afaHHBIX ¢opMmynamMu (Ipu  HeoOXOAMMOCTY
HCII0JIb30BATHKAJIBKYJIATOP); COCTABIIATH TaOIUIIBI 3HAUEHUH DyHKIUN.
CTpoutb 110 TOUKaM rpapuku pyHKIHH.

OnwuceiBaTh CBOMCTBA (DYHKITH HA OCHOBE e€ rpadude- CKOTO IIPEe/ICTaBIEHHUA.
Vcnop30BaTh GYHKIHOHAIBHYIO TEDMIHOJIOTHIO ¥ CHMBOJIUKY.
HccnenoBaTh IpuMephl TIPAa@HKOB, OTPAKAIONINX peasbHble IPOILECCHI
ITpuBOAUTH IPUMEPEI IIPOIECCOB U ABJIEHUN ¢ 3aJaHHBIMU CBOMCTBAMHU.
HVcnonp3oBaTh KOMIIBIOTEDHBIE IIPOTPAMMBI IS 1IO- CTpOeHHA rpadukoB GYHKIHHA 1
U3ydeHUs UX CBOHCTB

u  sABJIEHUA,

POIII

DyHKIIU.

YucsaoBbie
dbynxnum (9 1)

YreHure U IOCTpOeHNE TPapUKOB
dyukuii. [Ipumeps! rpaduKoB
(yHKIUH, OTpa)KAIOIINX PeaIbHbIe
IIPOLIECCHI.

DyHKINY, OIUCHIBAIONIE IPAMYIO U
006paTHYI0 IPOIOPIMOHAIbHbIE
3aBHUCHUMOCTHU, UX TpaUKU.

T'unep6oia.

Haxouth ¢ momorpio rpaduka GyHKIUY 3HAYEHHE Off- HOM U3 pacCMaTPUBAEMBbIX BEJIHUMH
10 3HAYEHHUIO APY- TOM.

B HECJIOKHBIX CITy4asX BRIPaXKaTh (HOPMYJIOi 3aBUCH- MOCTh MEK/y BEJTHUUHAMHU.
OmuchIBaTh XapakTep U3MEHEHHsI OZJHOM BEIMYHHBI B3ABHCUMOCTH OT U3MEHEHUS JIPYTOi.

ITKacc




T'paduk pynknmu y = x2.

Pacrio3HaBaTh BB u3ydaeMbIx GyHKIUHA. IToka3pl-BaTh CXeMaTHYECKU IOJIOXKEHHe Ha

POII

Qynknumny = x2, y=X3 KOOP/JIMHATHOI 1J10-cKoCTH rpadukoB GyHKIMH BUAa: y = X2,y =x3,y = yixy = |x|. AKnace
y=Jxy =[x Fpa(bqueCKoe Vcnonp30BaTh (PyHKIIMOHAIBHO-TpaUuecKue Mpesi- CTaBIeHUA JJIA PelleHus U HCCIef0BaHUsA  Yyu.ru
penenne ypaBHEHNN U CUCTEM YpaBHEHUU U CUCTeM YpaBHEHUH.
ypaBHeHUH ITpumeHATH IUGPOBBIE PECYPCHI AJIsI IOCTPOEHHU Ipa- (PUKOB QYHKITHI
IToBTOpEeHHE 1 IToBTOpEHNE OCHOBHBIX IOHATHH U Br16upaTh, IPUMEHATh, OIEHUBATh CIIOCOOBI CPAaBHEHUSA YHCeJI, BRIYHCIEHNH, npeobpasoBanny PIIII
00600menue (6 u) METO/I0B KYPCOB 77 1 8 KJIACCOB, BBIpOKEHUH, PEIIeHUs ypAaBHEHUH. AKnace
060061IeHe 3HAHUH OcymiecTBIATh CAMOKOHTPOJIb  BBIIOJIHAEMBIX JIEHCTBHH M CaMOIIPOBEPKY De3yJbTaTd Ydu.ru

BBIYHCJIEHHUH, Tpeo0bpa30- BaHUi, TOCTPOEHUH.

PemmaTh 33/1aun U3 peasIbHOU KU3HU, IPUMEHSTh MaTe- MaTHUECKHe 3HAHUA JJIS PEIIeHNs 3a/1aY
U3 ZIPYTHUX [IPEIMETOB.

PemmaTh TEKCTOBBIE 33/1aU1, CDABHUBATh, BEBIOUPATH CIIOCOOBI PEIIEHUS 3a/1a9K

9 knacc (He meHee 102 y)

Hassanue pasaesa
(TembI) Kypca (Yuciao
4acoB)

OcHOBHOe coaep:xaHue

OcHOBHbIE BUJBI JEATEIHbHOCTH O0YJAOIIUXCH

Yucsa u BbIYUC-
Jenusn. /lecreu-
TeJibHbIe unciaa (9

)

PamnmoHaspHblE YW, HPPAIU
OHaJIbHbIE UYHCJIa, KOHEUHblE K
OecCKOHeUHbIe JIeCATHYHbIE JIpoOuU
MHOKecTBO JIeACTBUTE/IbHBIX|
yucesI; JeUCTBUTEIbHBIE YMCIa Kay

OecCKOHeUHbIe JIeCATHYHbIE JIpo0OuU
Bzaumuo O/THO3HAYHO€
COOTBETCTBHE MEXKAY MHOKECTBOM
JIeCTBUTEIBHBIX qucesn U
MHOKECTBOM TOYEK KOOPJAHHATHON
MIPAMOH.

CpaBHeHUe JIEHCTBUTEIbHBIX UHCET
apudmMeTuuecKre JIeACTBUS q
JIeCTBUTEIbHBIMY YHCIAMHU.
IIpubim:k€HHOE 3HAYEHHE BEJIH-
YUHBI, TOYHOCTh MPUOIHKEHUs
Oxpyrienue uyucen. IIpukugka WU
OIleHKAa Pe3yJIbTaTOB BBIUMCIIEHUH

PazBuBaTh IpeCTaBJIEHMA O YHCJIaX: OT MHOXKECTBa
HATYPJIBHBIX YHCEJI 10 MHOXKECTBA JIeHCTBUTEIbHBIX YHCE.
O3HAKOMHUTHCA C BO3MOXKHOCTBIO ITPEJICTABJIEHUS JeH-
CTBUTEJILHOTO YUCJIA KaK GECKOHEUHOH JeCATUYHOH ApobH,
IPUMEHATH JIECATUUHbBIE IPUOJIMIKEHUs PAIIHOHAIBHBIX U pPoII
AKiace
Yuaun.ru
UPpPAOHATBHBIX YUCET.

H306paxkars JIeHCTBUTEIBHBIE YHCIIA TOYKAMU KOOP/U-
HaTHOU IPSMOU.

3anuceIBaTh, CPABHUBATHh U YIIOPA0YUBATH JI€HCTBU-
TeJIbHBIE YUCIIA.

BBINOJIHATH, COYETAas YCTHbIE W IHChbMEHHbBIE ITPHUEMBI
apudmMeTHUecKre AeHCTBUA C PAIIMOHAIBHBIMU YHCIAMU;
HAXOAUTHh 3HAUEHUs CTelleHEH ¢ [eJIbIMU I0Ka3aTesIMU U
KOpHE!; BBIYUCIATH 3HAUEHHUS YN CIIOBBIX BBIPAKEHUH.
IlosxyuuTs mpeJcTaBIeHne O 3HAYNMOCTH JIeHCTBUTEIbHBIX
YHCes B IPAKTUYECKOH /IeATETbHOCTU YEJIOBEKA.
AHAIN3UPOBATHh U /A€JaTh BBIBOABI O TOUHOCTH NPUOIIU-
JKEHUs IeHCTBUTEJIFHOTO YK CJIA IIPY PEIIeHIH 33/1aY.
OKpyriasaTh JEUCTBUTEIbHbIE UNCJIA, BBIMOJHATH IIPH-
KUKy pe3y/bTaTa BBIYHCIEHUN, OUEHKY 3HAuYeHUH Ywc-
JIOBBIX BBIDA’KEHU .

3HAKOMMUTHCS C HCTOPUE PA3BUTHUA MaTeMaTUKU

PIIIL
IMKiace

YpaBHeHusa u
HepaBeHCTBAa.
YpaBHeHus c

JIuHellHOe ypaBHeHHUe. PeleHud
VPaBHEHHUH, CBOAALIUXCA K  JIH-
HEWHBIM.

OCBaI/IBaTI), 3allOMHUHATh U IPUMEHATH r‘pa(i)nqecm/le METO/IbI ITPU PEUIEHU U ypaBHeHI/II\/JI:yLH/LI’U

HEPaBEHCTB U UX CH- CTEM. POIII

PacmosHaBath nesble U ApoOHBIE ypaBHEHHs. IKtace




O/THOM IepeMeHHOMH
(14 9)

KBagpaTHOe ypaBHEHHe. Peme}mj

YpaBHEHHH, CBOZAIIUXCA
KBa/IpaTHBIM. BukBaspaTHbI€
ypaBHEHHUA.

IIpuMepsl pelieHUs ypaBHEHUU
TpeTbell U YeTBEPTOH cremneHel
passioKeHueM Ha MHOKUTEIH.
Pemennie  1poOHO-PAIMOHAJIBHBIX
YpaBHEHUU.

Pemrenne TeKCTOBBIX 3afiad aJire-
OpanyecKuM MeTOZIOM

Pemate JjiMHeNHBIE W KBaJipaTHbIE yPAaBHEHUA, ypaBHe- HHfA, CBOAAININECH K HUM|Yuu.ru
TIpOCTeHNIIHe IPOOHO-PALNO- HAaJIbHBIE yPAaBHEHUA. PRI
ITpeasiaraTh BO3MOXKHBIE CIIOCOOBI PEllIeHNs TeKCTOBBIX 3a/1a4, 00CYKIaTh UX U PeaTHI Krace
TEKCTOBBIE 33/Ja9H Pa3- HBIMU CII0COOaMU. Vam.ru
3HAKOMUTHCA C UCTOPHUEN Pa3BUTHA MaTEMATHKH POII
TKace
Yuu.ru
PIIII
TKace
Yuu.ru
POIII




YpaBHeHUus U
HepaBeHCTBAa.
Cucrembl ypaBHe-
HUI

(14 9)

JluHeliHOe ypaBHeHHE C

IepeMeHHBIMHU U ero rpaduk.
Cucrema [IByX JIMHEHHBIX ypaB
HEHHUH C JIByMSA NEPEMEHHBIMU U €¢

JIBYMS]

peuleHue. PelieHue cucreM ABYY
VpaBHEHHH, OJHO U3 KOTOPBL)
JIMHEHHOe, a Apyroe — BTOPOY
CTEIeHH.

I'paduueckas UHTepIIpeTanus
cUCTEMBl ypaBHEHUH C  JABYMS
rnepeMeHHBIMU.

PelnreHrie TEKCTOBBIX 3a/iau ajire
OpanyecKuM Crocobom

OcBavBaTh U MPUMEHATh IPUEMBI PelIeHHs CHUCTEMBI JBYX JIMHEWHBIX YPaBHEHUH (
JIByMsA IIEPEMEHHBIMU WU CHCTEMBI JByX YPAaBHEHUU, B KOTOPBIX OJIHO YPaBHEHHE H¢
SBJISETCS INHEHHBIM.
Hcnosnp30BaTh  (QYHKIIMOHAIBHO-TpAadUUYECKE IIPeN- CTaBJIEHUS I pEIIeHUus o
HICCJIe/IOBAHIS YPABHEHUI U CUCTEM.
AHayM3UPOBaATh TEKCTHI 337]a4, PEIIaTh UX ajrebpande-cKUM CIIOCO60M: IEPEXOIUTH OT
CJIOBECHOU (POPMYJIH- POBKH YCJIOBHUSA 33J1aYd K ajirebpandeckoil MOZETH IIy-TEM
COCTaBJIEHUS CUCTEMBI YPABHEHUI; PEIIaTh COCTAB- JICHHYIO CUCTEMY YPaBHEHHU;
HUHTEPIIPETUPOBATH Pe- 3yJIbTAT.

3HAKOMUTHCS C UICTOPHEH Pa3BUTHS MaTeMaTHKH

POIII

YpaBHeHUus u YucsioBble HepaBeHCTBA U  uX| YUWTaTh, 3alMCHIBATH, IOHUMAaTh, HHTEPIPETHUPOBATH HEPABEHCTBA; HCII0JIb30BaTh 1Kiace
HEepaBCHCTBA. CBOﬁCTBa_ CHUMBOJIMKY U TEPMUHOJIOTUIO. BrImosIHATH HpeO6paSOBaHI/I}IHepaBeHCTB,
Hepagencrsa (16 ) | JluHeliHbIe HEPABEHCTBA C OHOM HCII0JIb30BaTh s mpeoOpa3oBaHUsI CBOUCTBA  YHCIOBBIX
HepeMeHHO 1 UX pellleHue. HEpPaBEHCTB. Pacniosnasatb JII/IHef/'II}bIe u
CI/ICTeMI)I HHHeﬁHLIX HEpPaBEeHCTB ¢ KBa/IpaTHbIE HEpaBEHCTBA. PeIJ_IaTbJ'IuI/IHeI/IHLIe
OHHOﬁ HepeMeHHOﬁ U MX pelleHue. HEPAaBEHCTBA4, CHUCTEMbI JINMHENHBIXHEPABEHCTB, CUCTEMbI
KBaﬂpaTHI)Ie HepaBeHCTBa U UX HEPABEHCTB, BKJIIOYAIOIUX KBA-APAaTHOE HEPABEHCTBO, U PELIATDh UX; O6CY)KI[aTI) oJry-
pemeHHe. YEHHbIE PEIICHUA. . .
Tpadbueckas MEHTepIpeTanys N306pakaTh pellieHHe HEPABEHCTBA U CUCTEMbBI HEPA- BEHCTB Ha YHCJIOBOM MPSIMOM,
3alliCbIBaTh penieHue ¢
HEPaBEHCTB U CHCTEM HEPABEHCTB (
JIByMs IIepeMEHHBIMU
Oynxnun (16 1) KBagpatnunas GyHknus, eé rpacduy PacrmosHaBaTh BUABI M3ydyaeMbIX (DYHKIUM; MWLIIOCTPU- pOBaTh CXeMaTUUeCKH|Yym.ru

u cBoiictBa. [Tapabosia, KOOp/IUHATH|
BEPIIIIHBI mapaboJIbl, OCH
cuMMeTpun napabosibl. CrelneHHbI
yHKITH c HATypaJIbHBIMY
[OKa3aTeJIsAIMK 2 U 3, UX rpabuKh Y
CBOMCTBA.
I'paduku pyaxmui: y = kx, , ,
0
y=k«+b,y=y=ax,
y=ax2,y =Jx,y = \x\

0OBSICHITH PACIIOJIOKEHNE HAa KOOPAUHATHOM IJIOCKOCTH TpadukoB GYHKIUM Braa: Y
=kx,y=kx+ b,y =-,y=ax2,y =ax2,y = 4X, y = |X| B 3aBUCUMOCTHA OT 3HAYEHUH
K03 PHUITNEHTOB; ONUCHIBATH MX CBOHCTBA.
Pacno3naBaTh KBasipaTHUHyl0 QyHKIUIO 10 dopmysne. IlpuBoguTh
KBaJ[PATUYHBIX 3aBUCUMOCTEN U3 PEaTbHON KU3HU, QUBUKH, TeOMETPHH.
BoisaBisATh U 0606111aTh 0OcOOGeHHOCTH rpaduKa KBazpa- THYHOHM QyHKIUHN y = ax2 + bx
c.
Crpouth 1 M306pakaTh CXxeMaTHYeCKU IpadUKH KBaJIPAaTUYHBIX (QYHKINH, 33/ aHHBIN
dopmynamu Bumay = ax2,y = ax2 +q,y = a(x + p)2,y = ax2 + bx + c.

AHaNM3UPOBATh U IPUMEHATH CBOHCTBA M3YYEHHBIX
QYHKIUH /7151 MX IOCTPOEHUSI, B TOM YHCJIE C IIOMOIIBIO ITU(POBBIX PECYPCOB

IIPHMEDBHI




YucsioBsblie mociae-
aoBaTeJabHOCTH (15

1)

IloHATHE YHCJIOBOM  IIOCJIEAOBA-
TEJIbHOCTH.

3ayianue IIOCJIEIOBATEIbHOCTH]
PEeKyPPEHTHOU dopmynoit Y
(opmyJioii n-ro usieHa.
Apudmernyeckass U TeOMETPU

yeckas nporpeccud. PopMysipl n-Td
wieHa apudMeTUUeCcKOn U
reoMeTpUYecKon IIporpeccui,
CYMMBI IIEPBBIX IT YIEHOB.
WN3o06paskeHne WieHOB apudmes
THYECKOU u reoOMeTPUIECKOH
IIPOTPECCUH TOYKAMH HA  KOOP-
JUHATHOM IIJIOCKOCTH.
JIMHEHHBIA M SKCIIOHEHIHNAIbHbII]
pocr.

Cr0KHBIe TPOIEHTHI

OcBavBaTh ¥ MPUMEHATH UH/IEKCHbIE 0003HAYEHHs, CTPOUTD PeueBble BHICKA3bIBAHUS (
HCI0JIb30BAaHUEM TEPMUHOJIOTUH, CBSI3aHHOM c TIOHSATHEM
I0CJIe/TOBATEIHHOCTH.

AnanusupoBath (OPMyJy N-TO YiIeHA IOCJIe0BATEb- HOCTH HWJIH PEKYPPEHTHYK]
GopMysy U BBIYUCIIATD YIEHBI IOC/IEA0BATEIBHOCTEH, 3a/JaHHBIX ATUMHU (GOPMYJIaMHU.
VcraHaBinBaTh 3aKOHOMEPHOCTD B IIOCTPOEHUH II0CJIe- I0BATEIbHOCTH, €CJIN BBIITHCAHE]
IepBbIe HECKOJIBKO €€ WIEHOB.

Pacrio3HaBaTh apudMETHIECKYI0 U TeOMETPUUECKYIO IPOTPECCUH ITPU PA3HBIX CII0co6ax

3a7laHUA.

Pemath 3asauu c wucHosb30BaHMEM GOPMYJ N-TO YleHa apuUpMETHYecKOU

TreoMeTPUYECKOH IIPOrpecCui, CyM- MBI IIEPBBIX II UJIEHOB.

VI306paskaTh YJIeHbI II0CIIE/[0BATEIPHOCTH TOYKaMU Ha KOOPIMHATHOM IVIOCKOCTH.
PaccMarpuBaTh IIpUMEpPBHI IMPOIECCOB W sIBJIEHHH W3 pe- aJbHOH KU3HHU]

WJITIOCTPUPYIOLIYE U3MeHeHNe B apud- METUUECKOU IIPOTrPECCHH, B Te€OMeTPHIECKOH]
TIPOTpeccHy; n306pazkaTh COOTBETCTBYIOIIME 3aBUCMOCTH rPadUIECKH.

Pemrath 33124, CBA3AHHBIE C YUCJIOBBIMHU I10CIEI0BA-TEIBHOCTSAMHY, B TOM UYHCIIE
3aJla4yd U3 PEaJbHOH JKU3HU CHUCIIOJIb30BaHUEM IU(MPOBBIX TEXHOJIOTUH
(a71eKTPOHHBIX Ta6IUI, rPadUUECKOTO KATBKYJIATOPA U T.I1.).

POIII




IToBTOpEHUE,
00001IEeHne,
cucTeMaTH3anusa
3HAHUI!

(18 49)

Yncsa W BbIUMCIAEHHA (3amuch
CpaBHEHHE, JIEUCTBUA C JEUCTBU-
TeJIbHBIMHU YyCcIaMHu, YuCcII0Basd
mpsAMasi;  MPOILEHThI, OTHOIUIEHU,
MIPOTIOPIINY; OKpYTJIEHHE,
npubIMKeHHe, OIeHKa;  pelleHund
TEKCTOBBIX 33/1a4 apupMETHUECKUM
€I10co00M)

OnepupoBaTh HOHATUAMU: MHOKECTBO, IT0/IMHOKECTBO OIlEPAIlUY HAJT MHOXKECTBAMU;
HICIIOJIB30BaTh rpaduyecKoe Npe/icTaBIeHe MHOKECTB /I OIMCaHUsA PeaIbHBIX IIPOLIECCOB
U SIBJICHUH, TIPY PENIeHUH 33/1a4 U3 IPYTUX YIeOHBIXIIPEIMETOB.

AKTya/IM3UPOBaTh TEPMHHOJIOTUI0O U OCHOBHBIE JEHCTBUA, CBA3AHHBIE C YHUCIAMHU

BH/I YHCJIa apUPMETHIECKUNA KBaIPATHBIH KOPEHbD.

BbBINOJIHATH AN CTBUA, CDABHUBATH U YIIOPAAOYNBATH YN CJIA, IPEACTABIATH YHCIA HA
KOOPAVHATHOU IIPAMOH,0KPYIJIATH YHCJIA; BBINOJIHATH IPUKUAKY U OI[EHKY pe-
3yJIbTaTa BHIUHUCJIEHUH.

Pemiath TekcTOBBIE 332U apudMeTHIECKUM cI0co00M. Peniaty mpakTuueckue
3a/jau, coJieprKaIye NPOIeHThI, 0N, YaACTH, BRIPAaKaloliue 3aBUCUMOCTHU:
CKOPOCTH — BPEMs — PACCTOAHUE, IIEHA — KOJIMYECTBO — CTOUMOCTH,00bEéM padoThI
— BpeMs — IPOU3BOAUTEJIBHOCTD TpyAa. Pazoupars peaibHble :KU3HEHHbIE
cutyanuu, popMyIu- pOBaTh UX HA A3bIKE MaTeMaTUKH, HAXOUTH PellleHHeE,
HPUMEHAA MATEMATHYECKUI aNIapaT, HHTEPIPETHPO-BATh PE3yJIbTAT

HaTypaJIbHOE 4YHUCJIO, IIPOCTOE U COCTABHOE YHCJIa, ACJTUMOCTb HaTypaJ/IbHBIX YHCEJI, IPDU3HAKY
JAEJIUMOCTH, LIEJI0e YUCJI0, MOAYJIb YHUCiIa, OOBIKHOBEHHAS 1 JAeCATHYIHAA HPOGI/I, CTaHOAPTHBIY

POIII

AJIreOpanyecKkue BbIPaKeHUs OnepupoBaTh HOHATUAMU: CTENEHB C I[eJIbIM IIOKa3aTe- JJeM, apudmMerndeckuii TKnace
(mpeoGpa3oBaHue ajre0panyecKux |KBaJApaTHBIN KOPEHb, MHOTOWIEH,aJIre0pandeckas Apo0b, TOKIECTBO.
BBIPa:KE€HHH, JOIIyCTHMbIE BBIIIO/THATH OCHOBHBIE €M CTBUA: BBIIIOJIHATH Pacu4éThl NodOopMyJIam,
3HaAYEHUA) IIpeo0pa3oBHIBATH LieJIbIE, IPOOHO-PAIM- OHAJIBHbIE BBIPAKEHUA U BBIPAKEHUA C
KOPHAMU, pea- IN30BBIBATH PA3JI0KEeHNE€ MHOTOWIeHAa Ha MHOXKHITEJIH, B TOM UHCJIE C
HCIIOJIb30BaHHEM (DOPMYJI Pa3HOCTH KBa- IPATOB U KBA/ApaTa CyMMBbI 1 Pa3HOCTH;
HaXO/JUTH J0- IIyCTHMbIE 3HAYEHUSA IIEPEMEHHBIX VI IPOOHO-PAIHO- HATbHBIX
BBIPaKE€HUI, KOPHEMH.
MopaeanpoBaTs ¢ HIOMOIIBI0 GopMyJI peaIbHbIE IPOIECCHIU ABJIEHUA
®yHkuu (IocTrpoeHue, cBoiicrBa |OnepupoBarh NOHATHAMM: QPyHKIUA, rpadpuk GyHKIUH, HYJIA PYHKIIUH, Yun.ru

u3y4eHHbIX QYyHKIMIL; rpa-
¢duueckoe penreHne ypaBHEeHUN 1
HX CUCTEM)

IPOMEKYTKH 3HAKOIIOCTOAHCTBA, IIPOMEKYTKH BO3pacTaHuA, yObIBaHUA,
HauOoJIblIIee MHAUMEHbIIIee 3HaYeHN A GpyHKIIN.

AHaJIN3UPOBATh, CPABHUBAThH, 00CYK/1aTh cBOMcTBAadYHKIHMIT, CTPDOUTH UX

rpaduku.

OnepupoBaTh NOHATUAMU: IPAMAasA NPONOPIMOHAIB- HOCTh, O0paTHAas
NPONOPIUOHAIBHOCTD, INHeHHaA GyHKIuA, KBagpaTuuHasa GyHKIuA, napadoJa,
rumnep-6oJia.

Hcnosb3oBaTh rpaduKy A1 ONIpeie/IeHUA CBOIICTB, IPOIECCOB U 3aBUCHMOCTEH, /1A
peleHus 3a5a4 U3 ApY-




PABOYAS IIPOTPAMMA YYEBHOT'O KYPCA «'EOMETPHSI». 7-9 KIACChI
HEJIA U3YYEHUSA YYEBHOI'O KYPCA

«MaremMaTHKy y)Ke€ 3aTeM Y4YUThb Hal0, YTO OHa yM B MOPANOK NPUBOIUTY», — IUCAJ BEIUKUN PYCCKUN
yueHblii Muxaun BacunbeBud JIoMoHOCOB. M B 3TOM COCTOUT OJIHA U3 BYX Il 00yueHHsI TeOMETPUHN KaK
COCTAaBHOM 4YacTM MaTeMaTHK{ B ILKOJE. DTOH LI€JIM COOTBETCTBYET JOKa3aTeslbHAsl JMHMSI IPEIOIaBaHUs
reomerpun. Ciefys NpeICTaBICHHOM paboueil mporpamme, HayMHas C CEIbMOIO KJjacca Ha YpoKax
reOMETpUM OOY4YaAIOIIMKCA YUYUTCS IPOBOJIUTH JIOKA3aTEIbHBIE pPAaCCYKJIEHUS, CTPOUTH JIOTHYECKHE
YMO3aK/IK4YEHHNs, JOKA3bIBATh UCTUHHBIE YTBEP)KICHHS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, ITPOBOIUTH
pacCyKIeHHs «OT IPOTUBHOIO», OTJIMYAaTh CBOMCTBA OT MPHU3HAKOB, (HOPMYIMPOBATH OOpaTHBIE
YTBEp)KJICHHsI. YUEHUK, OBIAAEBIINA MCKYCCTBOM pAacCyXJaTh, OyIeT MPUMEHSTHh €ro U B OKpYKalolen
xu3Hu. Kak nmucan reomerp u nenaror Urops @enoposny Ilapeiruy, «IiroapMu, IOHUMAIOIIAMHU, YTO TAKOE
JIOKa3aTelbCTBO, TPYAHO M Ja)K€ HEBO3MOXHO MAaHUIIYJUpOBaTb». M B 3TOM COCTOMT Ba)XKHOE
BOCIIUTATEIbHOE 3HAYEHUE H3Yy4YEHUs TIE€OMETPHUM, IMPUCYIIEE HUMEHHO OTEYECTBEHHONW MAaTeMAaTHUYECKOU
LIKOJIE.

BMmecTe ¢ TeM aBTOPBI MPOrpaMMBbI MIPEIOCTEPEral0T YYUTEIS OT M3JIMIIHEro (Gopmain3mMa, 0COOEHHO B
OTHOIIICHUN HaydaJl U OCHOBaHUU reomerpuu. Ppanuysckuii MaremaTuk sKaH J[beJOHHE 1O 3TOMY IOBOAY
BbICKa3ayicsl Tak: «YTo Kacaercsi JeNuMKaTHON MpoOJieMbl BBEJIEHHS «AKCHOM», TO MHE Ka)KETCs, 4TO Ha
IIEPBBIX MOPAX HYKHO BOOOILE U30erath NPOU3HOCUTH caMo 3TO clioBO. C Apyroil e CTOpOHbI, HE CIEIyeT
yIycKaTb HU OJHOW BO3MOKHOCTH JlaBaTh IPUMEPHI JIOTUUYECKUX 3aKIOUYEHUI, KOTOpble KyJaa B OoJblIeH
Mepe, 4eM HJAEs AaKCHOM, SBIIOTCS HCTUHHBIMHU M E€IVUHCTBEHHBIMM [BUTAaTEsIMH MaTeMaTU4YeCKOIO
MBIIUICHHUSI.

Bropoii 1enpro u3ydeHus TeOMETPUM SIBJIAETCS HUCIIOIb30BAHUE €€ KaK MHCTPYMEHTA IPHU PELICHUM Kak
MaTEMaTUYECKHUX, TaK M IMPAKTUYECKUX 3a7ad, BCTPEYAIOIIUXCS B PEANbHOM *KU3HU. OKOHYMBIIMNA Kypc
T€OMETPHH IIKOJIBHUK JIOJKEH OBITh B COCTOSIHUHM OTIPENEIUTh TEOMETPUIECKYI0 (pUrypy, onmucarb cIioBaMu
JAHHBIA 4YepTEX WIM PUCYHOK, HAWTU IJIOLIAAb 3€MEIbHOIO Yy4acTKa, pacCUUTaTh HEOOXOAUMYIO UIMHY
OINITOBOJIOKOHHOTO Ka0ensi WM TpeOyeMble pa3Mepbl rapaxa JUlsi aBTOMOOWIA. ODTOMY COOTBETCTBYET
BTOpasi, BBIYMCIIUTEIIbHAS JIMHUS B U3yYEHUU T'€OMETPUM B IIKOJe. /laHHAs NpakTHYecKas JTUHUS ABIISIETCS
HEe MeHee BakHOM, ueM nepBas. Emé [lnaron npennuceiBai, 4roObl «rpaxkaane IlpekpacHoro ropojga Hu B
KOEM CJlyyae He OCTaBJISUIM I€OMETPHUI0, Belb HEMAJIIOBAKHO JlaXke 0OOYHOE €€ MPUMEHEHHE — B BOCHHOM
Jiene J1a, BOPOYEeM, U BO BCEX HayKax — Ui JIYYILIEro UX YCBOEHHS: Mbl Be/b 3HaeM, Kakas OeCKOHEUHas
pa3HMIA CYLIECTBYET MEXKIY YEJIOBEKOM IIPUYACTHBIM K N'€OMETPUM U HENIPUYACTHBIMY». JIJIs TOTO yUUTEIIO
pEKOMEHIyeTCsl MoA0UpaTh 3aJauu MPAKTUYECKOTO XapakTepa JUlsl paccMaTpUBAaeMbIX TEM, YUUTh JeTei
CTPOUTH MATEMATHYECKUE MOJEIIN PEAIbHBIX KU3HEHHBIX CUTYallMi, IPOBOJUTH BBIUMCIICHUS U OLICHUBATH
aJIeKBaTHOCTh IIOJIyYEHHOTOo pe3yibpTaTa. KpaliHe BaKHO NOAYEPKUBATH CBSI3M TEOMETPUHM C JIPYTMMH
npeiMeTaMi, MOTHBHUPOBATh MHCIIOJIB30BaTh OINPEAENEHUS TeOMETPUYEeCKHMX (GUryp U  IOHATHUH,
JI€MOHCTPUPOBATh NMPUMEHEHUE MOJYYEHHBIX yMEHHUI B (QU3MKE M TEXHUKE. DTH CBsA3M Hambosee SpKo
BUIHBI B Temax «Bektope», «TpuroHomerpudeckue COOTHOLICHUA»,«MeTtox koopauHat»y U «Teopema
[Tudaropay.

B 3akmiodyenue comémcs Ha BETMKOro MaTeMmatuka M acTpoHoma HMoranHa Kemsepa, utoObl emé pas
MOYEPKHYTh U METaNpeaMeT- HOe, U BOCIIUTATEIbHOE 3HaUeHHe reomeTpuu: “Geometria una et aeterna est

in mente Dei refulgens: cuius consortium hominibus tributum inter causas est, cur homo sit imago Dei”™".

MECTO YYEBHOI'O KYPCA B YYEBHOM IIIAHE

Cornacno yueOHOMY mIaHy B 7—9 Kiaccax u3ydaercsi yueOHbI Kypc «I'eomMeTpusi», KOTOPbIil BKIIOYaeT
CIIeTyIOIe OCHOBHBIE pasfelnsl copepkanus: «['eomerpmueckne Gurypsl m ux cBoiicTBay, «M3mepenne
TeOMETPHUECKUX BEIIMYMHY», a TaKkKe «J{eKapTOBbI KOOPIMHATHI Ha IUIOCKOCTHY, «BekTophl», «/IBumxkeHus
iockoctu» U «lIpeoGpa3oBanus mogo0us».

VY4eOHbIil MaH mpegycMaTpUBaeT HW3ydeHHEe NeoOMEeTpUH Ha 0a30BOM YPOBHE, MCXOJsS U3 HE MeHee 68
y4eOHBIX 4acoB B yU€OHOM I'oJly, BCEro 3a TpH roja o0yueHus — He MeHee 204 yacos.

1FeOMeTpI/ISI CJIHa U BE€YHa, OHa Omucraer B boxxbem Ayxe. Harra NpU4aCTHOCTDL K HeH CIIYKUT OJHUM H3 OCHOBaHI/Iﬁ, I10 KOTOPBIM 4€JIOBEK
JoJpKeH ObITh 00paszom boxbrm (http://www.astro-cabinet.ru/library/ Kepler/Tab_1.htm)


http://www.astro-cabinet.ru/library/

COJAEP)KAHUE YYEBHOI'O KYPCA (IO TOAAM OBYYEHHS)
7 KJacc

Hauanenbie noustus reomerpuu. Touka, mpsmasi, OTpe30kK, Jyd. Yrou. Buael yrioB. BeptukanbHbie u
cMexHble yribl. buccekrpuca yrna. Jlomanasi, MHoroyronbHuk. [lapainenbHOCTh U MEPHIEHIUKYISIPHOCTh
MIPSIMBIX.

Cummerpuunble  ¢urypel. OCHOBHBIE CBOMCTBa OCeBOM cummeTpud. [Ipumepsl cuMMmeTpun B
OKPY’KaroIllleM MHUDE.

OCHOBHBIE TOCTPOEHHUS € IOMOIIBIO HUPKYJIS U JIMHEUKH.

TpeyronsHuk. BeicoTa, Memmana, OWCCEeKTpHuca, MX CBOHCTBAa. PaBHOOEApEHHBIM W PaBHOCTOPOHHUI
TpeyroibHUKU. HepaBeHCTBO TpeyronbHUKA.

CaoiicTBa 1 MPU3HAKK PaBHOOEAPEHHOTO TPEYyrojabHUKa. [I[pu3Haky paBeHCTBA TPEYTOJILHUKOB.

CBoiicTBa M TpHU3HAKU MapauieNbHbIX MpsMbiX. CymMMa YIrJiOB TpeyrojibHUKa. BHelHue yribl
TPEYrOJIbHUKA.

[IpssmoyronbHblil TpeyronbHUK. CBONCTBO MEIUaHbl MPSIMOYTOJIBHOIO TPEYrOJbHHUKA, MPOBEAEHHON K
runotenyse. [Ipu3Haku paBeHCTBa IPSIMOYTOJIBHBIX TPEYTOJbHUKOB. IIpsIMOYTrONIbHBIN TPEYTOJIBHUK C YTIIOM
B 30°.

HepaBencTBa B reoMeTpuu: HEpPaBEHCTBO TPEYroJIbHMKA, HEPABEHCTBO O JUIMHE JIOMaHOW, TEOpeMa o
OoubIeM yriie U OOJNbIIeH CTOPOHE TpeyroyibHUKA. [lepreHuKynsap 1 HaKIIOHHAs.

I'eomeTpuueckoe Mecto Touek. buccekTpuca yria U CepeIMHHBIM MNEPHEHAMKYISAP K OTPE3Ky Kak
reOMETPUYECKUE MECTA TOUEK.

OKpy>XHOCTb U KpYT, XOpJAa U JUaMETp, UX CBOMCTBA. B3anmHOe pacnosioxkeHHe OKPY>KHOCTU U TPSIMO.
KacarenbHass u cekymas K OKpyXHOCTH. OKpYXHOCTb, BIMCaHHas B Yroj. BrucaHHas v onucaHHas
OKPY>KHOCTH TPEYyroJIbHUKA.

8 kiacc

Yerbipéxyronpuuku. IlapamienorpamMm, ero npusHaku 1 cBoicTBa. YacTHbIE ciyyau mapajuienorpaMMoB
(mpsIMOYTOJIBHUK, pOMO, KBa/IpaT), X IPU3HAKU U cBOWcTBA. Tpamenus, paBHOOOKas Tpanenus, e€ cBoiicTa
u npusHaku. [IpsmoyronpHas Tpaneuus.

Meron ynBoenus Menuansl. LleHTpanpHas CUMMETpHSL.

Teopema daneca u Teopema 0 MPONOPLUUOHAIBHBIX OTpe3kax. CpelHue JIMHUU TPEYrojbHUKA U
Tpaneuuu. L{eHTp Macc TpeyroiapHuKa.

[Tonobue TpeyroiabHUKOB, ko3 duunent noaodus. [lpusnaku nogodus tpeyronbHukos. [Ipumenenne
110/100US MPH PELICHUN PAKTUYECKUX 3a/1a4.

CpoiictBa  1uiomazeii  reomerpuueckux  ¢uryp. Dopmynasl  uid  [UIOMIAAM  TPEYTrOJIbHHKA,
napasiesnorpamMma, pom6a u tpaneruu. OTHOIIEHUE MIoMIaiei MOA00HBIX QUryp.

Beruucnenue miomazaei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€T4aToi Oymare.

Teopema I[Tudaropa. Ilpumenenne Teopemsl [Indaropa npu permeHnn npakTUUECKUX 3a1a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOro  yrjia  MpsIMOYTOJbHOIO  TPEyroJbHHKA. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO. TpuronoMerpuueckue GpyHkuu yriaos B 30°, 45° u 60°.

BrnucanHple M LEHTPaIbHBIE YIUIBI, YTOJ MEXJy KAacaTelIbHOW M XOpAOW. YTIBI MEXKIy XOpAamMu H
CeKylMMHU. BrricaHHble U onUCaHHbIE YETHIPEXYTOJNIbLHUKY. B3anMHOE pacronoxkeHue ABYX OKPYKHOCTEH.
Kacanue okpysxHocreil. OOmme kacaTteiabHbIe K IBYM OKPYKHOCTSIM.

9 kuacc

Cunyc, xocunyc, TaureHc yriaoB oT 0 no 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOpMyIbI
IIPUBEACHHUS.

Pemenne tpeyronpHukoB. Teopema KOCMHYCOB M Te€OpeMa CHUHYCOB. PellleHMe NpakTHUYeCKHX 3ajad C
HCIOJIb30BAaHNEM TEOPEMbI KOCUHYCOB M TEOPEMbBI CUHYCOB.

[IpeoGpazoBanue nmogodusi. [logodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MpoOU3BEIEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUM OTPE3KOB CEKYIIMX, T€OpemMa O
KBaJpaTe KacaTeJIbHOM.

Bekrop, /umHa (MOAynb) BEKTOpa, COHANpPABICHHbIE BEKTOPBI, MPOTHUBOMOJOXKHO HAarpaBlieHHbIE
BEKTOPBI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalluy HaJ BEKTopaMu. Pa3noxeHue BekTopa
1o JABYM HEKOJUIMHeapHbIM BekTopaMm. Koopaunatel Bekropa. CkansipHOE MPOU3BEIECHHE BEKTOPOB,



MIPUMEHEHHE 711 HAaXO0XKACHUS JJIUH U YTJIOB.

JlexkapTOBbI KOOPAMHATHI HA INIOCKOCTU. Y paBHEHUS MPSAMOM U OKPY>KHOCTH B KOOPAMHATAX, IEpeceUeHHe
OKPY’KHOCTEH U MpsAMBIX. MeToa KOOpAUHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTONBHUKH. [[HA okpy:kHOCTH. ['pagycHas U paauaHHas Mepa yriia, BEIUHCICHHE
JUIMH OyT OKpykHOCTel. [lmomans kpyra, ceKTopa, CerMeHra.

JIBU>KeHHUsI IUIOCKOCTH U BHYTPEHHHE CHUMMETpUM GUryp (dJIeMEHTapHble MpPEJCTaBIICHUSA).
[TapannensHbiii nepexHoc. [loBopor.
TUIAHUPYEMBIE TIPEJMETHBIE PE3YJIbTATBI OCBOEHWS IIPUMEPHOM PABOYEH ITPOI'PAMMBI KYPCA
(MO 'OJIAM OBYYEHMUS)

OcBoenne yuebHoro kypca «l'eomerpus» Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs JIOJIKHO
o0ecrneunBaTh JOCTHKEHHUE CIEAYIOUINX MTPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

7 KJacc

Pacnio3HaBaTh M3ydeHHBIE T€OMETpUYECKHE (QHUTYpBI, ONPEACTATh WX B3aUMHOE PACIIOJIOXKEHUE,
n300pakaTh TeOMeTpUYecKre (PUTYpBI; BBIMOJIHATH YEPTEKH MO YCIOBUIO 3anaud. M3mepsars nm-
HEHHBIE U YTJI0OBBIC BEIMYMHBIL. PemaTe 3a1aun Ha BEIYMCIICHNE IJIMH OTPE3KOB U BEJINYUH YIJIOB.
Jlenatb rpyOyr0 OLEHKY JHHEWHBIX M YIJIOBBIX BEJIWYHMH MPEIMETOB B PEANbHOM KU3HU, Pa3MEpOB
IIPUPOJIHBIX 00BEKTOB. Pa3innuaTh pasmepbl 3TUX OOBEKTOB 10 HOPSAKY BETUUYHUHBI.

CTpouTh UepTeku K reOMETPUUECKUM 3aadaM.

[losnp30BaTbes NpU3HAKAMHM DPABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh IIPU3HAKU M CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJIBHUKOB ITPH PEIIEHUH 3a/1au.

[IpoBOANTE TOrMYECKHE PACCYKICHUS C UCIIOJIBb30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonp30BaTbcsl NpU3HAKAMU PABEHCTBA IIPSIMOYIOJBHBIX TPEYrOJBHUKOB, CBOMCTBOM MEIHAHBI,
IIPOBEEHHON K TUIIOTEHY3€ NPSMOYTOJBHOIO TPEYTOJbHUKA, B PEILIEHUN T€OMETPUYECKHX 3aad.
OnpenensaTh NapajuleIbHOCTh MPSAMBIX C IOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMH CeKyllasl.
OnpenensTh napauieabHOCTh NMPSAMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPsIMON
JI0 TOYEK JIPYroi mpsiMOM.

Pemars 3a1aun Ha kieT4aroil Oymare.

[IpoBOANTH BBIYUCIEHUS U HAXOJAWUTh YMCIIOBbIE U OYKBEHHBIE 3HAUECHHUS YIJIOB B F€OMETPHUUYECKHUX
3a/1a4yax C HCIOJIb30BAHMEM CYMMBI YIVIOB TPEYIOJbHHUKOB M MHOTOYI'OJIBHMKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX IPH MEPECEUEHUH JIBYX MapajlIeNIbHBIX MPSMBIX CeKylled. PemaTh mpakTuueckue
3a/1a4d Ha HaXOX/CHUE YIJIOB.

Bnagerp moHATHEM TIe€OMETPUUECKOrO0 MeCTa TOUYeK. YMETh OIpeneisTb OMCCEKTpUCY YIila U
CEPEIMHHBIN MEPIIEHIUKYIAP K OTPE3KY KAK TEOMETPUYECKHE MECTA TOYEK.

@OopMyIMpOBaTh ONPEIEICHUS OKPYKHOCTM M Kpyra, XOpAbl M JuaMeTpa OKPYKHOCTH,
II0JIb30BAThCA UX CBOMCTBAMU. Y METh IPUMEHSATH 3TH CBOMCTBA IIPU PELICHUU 3a1a4.

Bnagers moHATHEM ONMCAHHOM OKOJIO TPEYrOJIbHMKA OKPY)KHOCTH, YMETh HAXOJIUTh €€ LIEHTP.
[Tonb3oBatbes (hakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHMKA IEPECEKAIOTCs B OJIHOM
TOYKE, U O TOM, YTO CEPEAMHHBIEC NMEPNEHIUKYISPbl K CTOPOHAM TPEYrOJIbHUKA IEPECEKAIOTCS B
OJTHOM TOUKE.

Brnaners moHsTHEM KacaTeNbHON K OKPYKHOCTH, IOJIB30BAThCS TEOPEMOM O MEPHEHAMKYISIPHOCTH
KacaTelbHOU U pajauyca, MPOBEIEHHOIO K TOUKE KacaHUsl.

[lonp30BaTbcs NPOCTEMIIMMU TE€OMETPUYECKMMM HEPABEHCTBAMHU, IIOHUMAaThb HX IPAKTHUYECKHUU
CMBICII.

IIpoBOANTH OCHOBHBIE TEOMETPUUECKHE IOCTPOEHNUS C TOMOLIBIO LIUPKYJIS U JIMHENKH.

8 KJacc

PacriozHaBaTh OCHOBHBIE BHU/IbI YETBIPEXYTOJIBHUKOB, UX 3JEMEHTHI, MOJIb30BaThCSI UX CBOMCTBAMU
MIPH pEIIeHUH T€OMETPUUYECKUX 3ajay.

[IprMeHATh CBOMCTBA TOUKH MEpEeceUeHus MeIaH TPeyrojbHUKa (IIEeHTpa Macc) B pELICHUH 3a/1au.



Bnagers moHATHEM CpEeIHEH JIMHUM TPEYroJbHUKA W TpaleUuuH, NMPUMEHITh HMX CBOWCTBA IIPU
peuieHuu reoMerpudeckux 3anad. I[loapzoBarbes Teopemoit daneca U TeOpeMON O IPONOPLUOHAIIL-
HBIX OTPE3KaX, IPUMEHSATh UX Ul PEIIECHUS IPAKTUYECKUX 3a/a4.

[TpuMeHsTh MpU3HAKK TOA00HS TPEYTOJILHUKOB B PEILICHUH F€OMETPHUECKUX 3aad.

ITonwp3oBatbes Teopemoil [Iudaropa 1t pereHust reoMeTpU4YecKUX U MpakTHuecKux 3axad. CTpouTh
MaTeMaTU4YeCKYyl0 MOJEIb B NPAKTHUYECKUX 3a7a4ax, CaMOCTOSATEIbHO JeJaTh 4epTEXK U HAXOIUTh
COOTBETCTBYIOIME JIJIUHBI.

Bnagers moHATUSAMU CHHYCa, KOCHHYCAa M TaHI€HCA OCTPOrO yria MpsIMOYTOJIBHOIO TPEYrOJIbHUKA.
ITosb30BaThCs STUMU MOHATUAMU IS PEIIEHUS IPAKTUYECKUX 3a/1a4.

Bbraucnarte (pa3nuyHbpIME crioco0amMu) TUIOIAAb TPEYroJbHUKA U TUIOIIAAN MHOTOYTOJIBHBIX (DUTYD
(mosp3ysch, rae HeoOXOAUMO, KAJIbKYIATOPOM). [IpUMEHATh NOJy4YeHHbIE YMEHUS B NMPAKTHUECKUX
3a1ayax.

Biagers NOHATHAMM BIIMCAaHHOIO M LIEHTPAJIBHOIO YIjla, MCIOJIb30BaTh TEOPEMbI O BIIMCAHHBIX
yriax, yriax Mexay XopJamH (CeKyIIMMH) M yIile MEeXIy KacaTeJIbHOW U XOpAOH NpH peleHuH
TrEOMETPUUYECKUX 3a7ad.

Biagete NOHATHMEM  ONMCAaHHOIO  YETHIPEXYTOJIbHUKA, IIPUMEHATH CBOMCTBA  OIMCAHHOIO
YETBIPEXYTOJIbHUKA [IPU PELICHNUH 3aa4.

[IpyMeHSTh MONMY4YEHHBIE 3HAHUS Ha NPAKTUKE — CTPOUTh MATEMAaTHUYECKUE MOJEIM Ul 3ajad
peaJIbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIIME BBIYMCIECHUS C MPUMEHEHHEM I0A00MS U Tpu-
TOHOMETPUH (TOJTB3YSCh, TIe HEOOXOAUMO, KATBKYIISTOPOM).

9 kJacc

3HaTh TPUTOHOMETPHUYECKHE (YHKIMH OCTPHIX YIJIOB, HAXOIUTh C HMX IOMOIIBIO Pa3INYHbIC
JIEMEHTHI MPSIMOYTOJIbHOIO TPEYrOJNIbHUKA («pELIeHUEe MPSMOYroJbHBIX TpeyrojibHUKOB»). Haxo-
JUTH (C HOMOILBIO KAJIBKYJIATOPA) JUIMHBI U YIJIbI JUIsl HETAOJIMYHBIX 3HAYCHUH.

[lonb3oBarbes (popmynamMu TNPUBEAEHUS] U OCHOBHBIM TPUTOHOMETPUUECKUM TOXKJECTBOM IS
HaXO0’KJACHUS COOTHOLIEHUI MEX /1y TPUTOHOMETPUUECKUMH BEJIMYMHAMHU.

Hcnonp30BaTe TEOpEMbl CHHYCOB M KOCHHYCOB /ISl HAaXOXKICHUS pPa3IMYHBIX 3JEMEHTOB
TPEyrojibHUKa («pelIeHUe TPEYroIbHUKOBY), IPUMEHATh UX IIPHU PELICHUU FT€OMETPHUECKUX 3a/1au.
Brnanets moHATHsAMHU IpeoOpa3oBaHUs 1M0J00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX (QUTYD.
[Tonp30BaThbesl CBOMCTBAMU 110/100UsI MPOU3BONIBHBIX (DPUTYP, YMETh BBIYMCIATH JJIUHBI U HAXOAUTh
yrael 'y nonoOHbIX ¢uryp. IlpumeHars cBoiicTBa momoOusi B MNPaKTUYECKUX 3ajadax. YMeETh
MPUBOANTE MPUMEPHI NOJOOHBIX (PUTYP B OKPY)KAIOLIEM MHUPE.

[Tonp30BaTbes TeOpeMaMu O MPOU3BENEHUN OTPE3KOB XOPJ, O MPOU3BEAECHUN OTPE3KOB CEKYILUX, O
KBaJIpaTe KacaTeabHOM.

ITonp30BaThcs BEKTOpaMHU, MOHUMATh MX I'€OMETPUUECKUN U (PU3NYECKUN CMBICH, PUMEHATh UX B
pELIeHNH TeOMETPUYECKUX M (Qu3ndeckux 3angad. [IpuMeHsATh cKalipHOE MPOU3BEIECHUE BEKTOPOB
JUISL HAXOXKACHUSI IUTUH U YTJIOB.

ITosnp30BaTbCd METOAOM KOOPAMHAT Ha IUIOCKOCTH, IMPUMEHATH €0 B PEIIEHUU I€OMETPUUYECKUX U
MPaKTUYECKUX 3ajau.

Brnanetb NOHATUSAMHU IPaBUJIBHOIO MHOTOYTOJIbHHUKA, JJIMHBI OKPY>KHOCTH, JUIMHBI AYTH OKPYKHOCTH
U paMiaHHON Mepbl yIila, YMETh BBIUMCIIATH IUIOIIAAL Kpyra U €ro yactei. [IpuMeHsaTh mosydeHHbIe
YMEHHMSI B MPAKTUYECKUX 3a/1a4ax.

HaxoauTe ocu (MM LIEHTPBI) CUMMETPUN (UTYP, TPUMEHSTh JBHXKEHUS TIOCKOCTH B MPOCTEHUIINX
ClIy4dasx.

[IpuMeHsTh MONY4YEHHBIE 3HAHUS HAa NPAKTUKE — CTPOUTh MATEMAaTHUYECKHUE MOJEIM Ui 3ajad
peasbHON KM3HM U MPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHHUS C NMPUMEHEHHEM I0J00Us U Tpu-
TrOHOMETpUYeCKUX (QPYHKUIUN (MOJB3YSICh, TJ€ HEOOXOAMMO, KaJIbKyJISATOPOM).



TEMATUYECKOE NNAHUPOBAHWUE YYEBHOIO KYPCA (MO rOJAM OBYYEHWSA)

7 knacc (He MeHee 68 4)

HasBanmue pasjena HoP

(TembI) Kypca (Yuciao OcHOBHOE cojep:xaHue OcHOBHbIE BUJbBI JE€ATEIbHOCTH O0YUAIOIIUXCI
YacoB)

IIpocreiinue [Ipocreiinive reoMeTPUYECKHE 00D~ POIII
reoMeTpu4yecKue €KTBI: TOYKHU, IIPAMBIE, JIYIU U YIJIbI, (I)OpMyJII/IPOBaTb OCHOBHDBI€ ITOHATUA U OIIPpEJICJICHUA. Pacnmo3unasarth HU3y4YCHHDbIE
(l)I/II'ypI)I u ux MHOI'OYT'OJIbHUK, JIOMaHasd. CMe:xkHbIEe U TreoMeTpu4YecKue (1)I/II'ypI>I, onpeae/aaTrb UXB3auMHOe pacIiojioKeHue,
cBoOliCTBA. BE€pPTUKAJIbHBIE YIJIbL. Pabora ¢ BBINOJIHATH ‘IepTé)K 110 YCJIOBHIO 3aJa4H.
HNzmepenne npocreimumu yepreskamu. Usmepenne| IIpoBoants MIPOCTEHNIITNE TIOCTPOEHUSI C TOMOIIBIOIIUPKYJIS U TUHEUKU.
T€OMETPUIECKUX JIMHEHHBIX U yTJIOBBIX BeJIMYHH, V3mepsaTh TMHEWHBIE U YTJIOBbIE BEJTUUNHBI T€0-METPHIECKUX U
BeJIUYUH

(149)

BBIYHUCJIEHHE OTPE3KOB U YIJIOB.
[TepumeTp u wiomaab GUryp, co-
CTaBJIEHHBIX U3 IPSIMOYTOJIbHUKOB

HIPAKTUYECKUX OO'BEKTOB.

Omnpegenarb «Ha I71a3» Pa3Mephl peabHbIX 00bEKTOB MPOBOAUTH I'PyOYIO
OLIEHKY MX pa3MepoB. Pemarp3asauy Ha BBHIYMCIEHUE JUJIMH OTPE3KOB U BEJIMYUH
VIJIOB.

Perarp 33/1a4i Ha B3aUMHOE PACIIOJIOKEHUE Te0-MeTPUIeCKUX uryp.
IIpoBoAUTH KIACCUDUKAIUIO YIJIOB, BBIYMCIATH JINHEHHbBIE U YTJIOBbIE BEJTNYUHB]
IPOBOAUTH He- 00XOANMBIE T0Ka3aTeIbHbIE PACCYKIEHMUS.

3HAKOMUTHCA C HCTOPHE PA3BUTHS FeOMeTPUU

TpeyroabpHuKH (22 1)

ITonsTHE O PABHBIX TPEYTOJIBPHUKAX U
TIEPBUYHBIE IIPE/ICTABJIEHUS O PABHBIX
(koHrpyaHTHBIX) purypax. Tpu
MpU3HAKa PAaBEHCTBA TPEYTOJHHIKOB.
[Tpu3HaKK paBeHCTBA IPSIMOYTOJIBHBIX
TPeyroJbHUKOB. CBOMCTBO MeIHaHBbI
TIPSMOYTOJIBHOTO TPEYTOIbHUKA.
PaBHOOeZpeHHBIE I PABHOCTOPOHHUE
TPEyTroJIbHUKU. [IpU3HAKHU U CBOHMCTBA
PaBHOOEAPEHHOTO TPEYTOIbHUKA.
IIpoTuB GOJIBIIIEH CTOPOHBI TPEY-
TOJIbHUKA JIEKUT OOJIBIIIHE yTOJI.
ITpocreliniyie HepaBEHCTBA B TeOMe-
Tpuu. HepaBeHCTBO TPeyroJbHUKA.
HepaBeHCTBO JIOMaHOH.
ITpsAMOYTOJIBHBIN TPEYTOJIBHUK C YTIIOM
B 30°.

ITepBBIe MOHATHUS O JOKA3ATEIBCTBAX B
reoMeTpUH

PacniozHaBaTh mapsbl paBHBIX TPEYTOJIBHIKOB HATOTOBBIX UepTe:Kax (¢
YKa3aHUeM NPU3HAKOB) BeIBoauTH ciieacTBusa (PaBEHCTB COOTBETCTBYIO-IIUX
9JIEMEHTOB) U3 PAaBEHCTB TPEYTrOJbHUKOB ©POpPMy/IMpPOBaTh ONIPe/eIeHUA:
OCTPOYTOJIBHOTOTYIIOYTOJIBHOTO, IIPAMOYTOJIBHOTO, PABHOGEAPEH-HOTO,
PABHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEK-TPUCHI, BBICOTHI, MeJHNAaHbI
TpeyroJbHHKAa; cepe-TUHHOIO MeplneHIuKy/adpa oTpe3ka; mepuMerpa
TpeyroJbHUKAa.

®opMyIMPOBATH CBOYCTBA U IPU3HAKHU PAaBHOOE-APEHHOTO TPEYTOJIBHHIKA.
CTpouTs YepTe:KH, peliaTh 3aa4y ¢ IIOMOIIbI0 HA-X0KIE€HUA PAaBHBIX
TPEYroJIbHUKOB.

IIpyuMeHATh HIPU3HAKU PABEHCTBA IIPSMOYTOJIbHBIXTPEYTOJTBHUKOB B
3asadax.

Hcnosp3oBaTs g poBbIe pecypesl AJIA UCCIeA0-BaHUA CBOUCTB
usydyaembIx puryp.

3HAKOMMTHCA C NICTOpUE pa3BUTHA Fr€eOMEeTPUU

ITKace




ITapasiesbHbIE
IpsAMbIe, CyMMa yIJIOB
TpeyroJasHukKa (14 1)

ITapasutesibHBIE IPSIMBIE, UX CBOHCTBA,
ITaTeiii mocryar EBkiinya. Hakpecr
JIeKallye, COOTBETCTBEHHbBIE U
OTHOCTOPOHHUE yTIJIbI (0Opa-
30BaHHBIE IIPU IlepeceueHUH apa-
JIEJIbHBIX IPSIMBIX CEKYIIEeH).
[IpusHak napasseabHOCTH IPAMBIX
yepe3 PaBeHCTBO PACCTOAHHUH OT TOUeK
OTHOU IIPSAMOM /10 BTOPOH MPAMOIA.
CyMMa yIJIOB TPEYTOJIbHUKA U MHO-
TOyTOJIbHUKA.

BHemrHue yIJIbI TPEYTOJIBHUKA

DopMyIHPOBATH MOHATHE NMAPAJLIEIBHBIX MPA-MBbIX, HAXOAUTH MPAKTHYECKHU(
IpUMeEpPBHI.
HsyuaTh CBOIiCTBA yIJIOB, OGPa30BAHHBIX IIPU Ile- peceYeHUHU MapasiieTbHbI
HPAMBIX CEKyIIe.
IIpOBOAUTH [AOKA3aTEJIbCTBA IAPALIEIBHOCTH JBYX NPAMBIX C IOMOIIBK]
YIJIOB, O0pa30BaHHBIX IPU IEpPECeYEeHHH ITUX NPAMBIX TPETheil NPAMOIL
BBIYHCIATH CYMMY YIVIOB TPEYTOJIbHHKA ¥ MHOTO- YTOJIbHUKA.
HaxoauTh 4YncjIOBbIe M OyKBEHHbIe 3HAYE€HUsA YIVIOB B TeOMeTPHYECKHY
3a/javyax ¢ MCIIO0JIb30BAaHU- €M TeOPeM O CyMMe YIJIOB TPEYroJIbHHKA M MHOTO/
YTOJIBHUKA.

3HAKOMMTHCA C HCTOPHE PAa3BUTHS F€OMETPUN

PoIII
AKace
VYun.ru




OKpY:KHOCTH U KPYT.
I'eomeTpuueckue
MOCTPOEHUS

(14 9)

OKpy?KHOCTb, XOP/Ibl U INAMETPBI, UX
cBoiicTBa. KacarespHas K OKPY>KHOCTH.
OKpy?KHOCTb, BIIUCAHHAA B YTOJI.
[Tonarue o I'MT, npumeHenue B
3aziauax. buccexkrprca u cepeIMHHBINA
TIepIeHIUKYJIAP KaK FeOMeTpUYecKue
MecTa TOYeK.

OKpy?KHOCTb, OITCAHHAA OKOJIO
TpeyroJbHHUKA. BriricanHas B Tpey-
TOJIbHUK OKPY>KHOCTb.

ITpocreiiniye 3aauu Ha IOCTPOEHUE

DopMyIHPOBATH OIpEAEJIEeHUsA: OKPYKHOCTH, XOP- /bI, [HaMeTPa U KacaTeJIbHOH K
OKpy:KHOCTH. V13- yuaTh UX CBOMCTBA, IPU3HAKH, CTPOUTH YyepTe:xku. UccaenoBars, K
TOM 4YHCJIe HCIIOIb3YA NU(MPOBBIE PECYPChI: OKPYKHOCTh, BIIIICAHHYIO B YIOJI; IIEHT]
OKPY?KHOCTH, BIMCAHHOI B yI0JI; PABEHCTBO OTPe3- KOB KacaTeJIbHBIX.
Hcnoas3oBars Mmeton 'MT a1 foka3aTe1bCTBa TEOPEM O IEPECEUYEHUN OUCCEKTPUC
YIVIOB Tpey- TOJIbHUKA ¥ CEPEeINHHBIX IIEPIEHANKY/IAPOB K CTO-POHAM
TPeyroJbHUKa ¢ momouisio I'MT. OBiiageBaTh NOHATHAMY BIIMCAHHON U OIIUCAHHOMI
OKPY:KHOCTEH TPEYTrOJIbHUKA, HAXOAUTH IIEHTPHI ITHUX OKPYKHOCTEMH.

Pemiats OCHOBHBIE 337241 HA IOCTPOEHUE: YIJIA PABHOIO JAaHHOMY; CE€PEIMHHOTO
NepHeHANKYJIAPAJAHHOTO OTPE3Ka; MPAMOIL, MPOXOAIIel Yepe3JaHHYI0 TOUKY U
NEePIEeHANKY/JISAPHON JaHHOI NPA-MOIi; OMCCEKTPUCHI JAHHOTO YIJIA;
TPEYTrOJIbHUKOBIIO PA3/IMYHBIM 3JI€MEHTAM.

3HAKOMHTBCH C HCTOPHEH Pa3BUTHUA T€OMETPUN

POIII

IloBTOpeHne, 0606- IToBTOpEHMe 1 0606IIeH e OCHOBHBIX AKace
IMeHne SHAHUN MOHATUH U MEeTOJI0B Kypca 7 Kjiacca Pemarp 3agauyy Ha IOBTOPEHHE, WIIOCTPUPYIO-IIME CBA3H MEMKAY PA3JIUYHbIMU
(49) YacTAMU Kypca
8 knacc (He MeHee 68 u)
HasBaHue OcHoBHOE OcHOBHBIE BUABI JEATEIHbHOCTA O0yUAIOIIHXCS
paszaesia (Temsbr) (0]
Kypca (41cI0 4acoB) P
Uerpipéxyronbauku (12 |[lapajiesiorpamMM, ero mnpu3Haku HH3o0pamkarb U HAXOAUTh HA UEPTEIKAX UETHIPEX-YTOJBHUKHU PA3HBIX BUIOB U UX PaII
) cBoiicTBa. YacTHble CJIy4au Iapai{3JI€MEHTHI. AKmnmace
JIeJIorpaMMOB (IIPAMOYTOJIBHUK, pOMO | POpPMyJIMPOBATH OIPeAe/IEHHs: TIapajlIeIorpaMMaIpsAMOYyTOJIbHUKA, pomba, |Yuu.ru
KBa/IpaT), UX MIPU3HAKHU U CBOHCTBA KBaJ[paTa, Tpamenuy paBHOOOKOM Tparenuy,
Tpanemus. PaBHOGOKasK u NPAMOYTOJIBHOH  Tparenuu /lokaspIBaTh U NCIOJIb30BATh IMIPH
[IPAMOYTOJIbHASA TPATIEI[UH. pelleHnH 3aaullDU3HAK! U CBOHCTBA: IapajUleJiorpamMMa, IPAMO-YTOJIbHUKA,
YiBoeHUEe ~— MeJUaHBbI. IenTpasibHasipoMba, KBaApaTa, Tpalenu, pAaBHOOOKOUTPAIEINH, MIPSAMOYTOJIbHON TpaleIuy.
CUMMeTpU: IIpyMeHATHMETOJ, YIBOCHN A MeINaHbl TPEYTOJIbHUKA.

Hcnosb3oBaTh UGPOBbIE PECyPCh /1JIA UCC/IeA0BaHUACBONCTB U3y4aeMbIX QUTYD.
3HAKOMUTBCH ¢ UCTOPH el PA3BUTHA TeOMETPUH




Teopema ®aneca u
TeopeMa O IIpo-
MOPIMOHAIBHBIX
OTpe3Kax, o00HbIe
TPEeyroJIbHUKH (15 1)

Teopema ®ajieca u TeopeMa O IIPOA
TIOPIIMOHAJIBHBIX OTPE3KaX.

Cpenusas JIUHUA TPEYToJIbHUKA|
Tpamnenus, e€ cpeiHssA JIUHUA.
[IponiopiinoOHa/NbHBIE  OTPE3KH, IO
CTPOEHHE  YeTBEPTOro  IPOHOPIIHOA
HaJIBHOTO OTPEe3Ka.

CBoiicTBa IIeHTpa Macc B TPEYTOJIbHUKE|
ITomo6HBIE TPEYTOJIbHUKU. Tpu
NpU3HaKa IOAOOUA  TPeyroJIbHUKOB]
[IpakTuyeckoe NpuMeHeHNe

IIpoBOAUTH NMOCTPOEHHA C IIOMOIIBI0 IUPKYJIA U JIMHEUKHU C HCIIOJIb30BAHUE
TeopeMbl Pasieca U Te- OpeMbl O IPONOPIMOHAIBHBIX OTPE3KaX, CTPOUTH YEeTBEPTHIY
IPONIOPLIIMOHAJIBHBIN OTPE30K.

IIpoBOAUTH JOKA3ATEIHCTBO TOTO, YTO MEJIUAHBI TPEYTOJIHHUKA ITIePeceKaroTCs B
O/THOU TOYKE, ¥ Ha- XOAUTH CBA3b C IEHTPOM MacCC, HAXOAHUTH OTHOIIIEHHE,B KOTOPOM
MeZIaHBbl eJIATCA TOUKOU UX nepeceuenus. Haxoaurs 10100HbIE TPEYTOIBHUKH Ha
TOTOBBIX YEPTENKAX C YKA3aHUEM COOTBETCTBYIOIUX IIPU3HAKOB MO O0US.

Pemars 3azaum Ha INOAOOHBIE TPEYTOJBHUKU C IIO- MOIIBIO CaMOCTOSTENIBHOI(
TIOCTPOEHUs YepTeXKeH U HaXOKAEHU MT0T00HBIX TPEYTOJIbHUKOB.

IIpoBOAUTH KOKA3aTEJIbCTBA C UCI0JIb30BAHNEM [IPU3HAKOB 000U,
Jloka3pIBaTh TPU IPU3HAKA [TO/I0OUS TPEYTOIHHUKOB. [IpMMEeHATH MTOJIyYeHHbIE
3HAHUA [IPU PEIIEHNN TeOMEeTPUYECKUX U TPAKTUIECKUX 33/1a4.

3HAKOMMTHCA C HUCTOPHUEl Pa3BUTHS TeOMeTPUHI

POIII
AKnace
Yum.ru




[TousATHE 06 061N TEOPUH ILJIOIIA/TH.
DOpMyJIBI /151 TUIOIA/IA TPEYTOJIbHUKA,
mapaJsiesiorpaMmma. OTHOIIEHKE
IUIOMIA/IEN TPEYTOJIBHUKOB € OOIIIM
OCHOBaHUEM WJIN OO BBICOTOM.

OsJiajieBaTh MEPBUYHBIMHU MpeEACTABIeHUAMHU 000011el Teopun mwiomaau (Mepsl),
(popmyIMpPOBaTHCBONCTBA IJIOIIA/IH, BHISICHATD UX HATJISITHBIN CMBIC/T. BBIBOAUTH
dbopmysIbI IWIOIIAM TapalIeJIoTpaMMa, TPEYTOIBHIKA, TPATIEITHH 13 (OPMYJIbI ITOIIA U
MIPSAMOYTOJIBHHUKA (KBazpara).

BeiBogurs  ¢opmMysabl  IUIOIMIAHU  BBIIYKJIOTOYETHIPEXYTOJIbHUKA UYEpe3

POIII

ILromanp. Boruuncienue am (0 1101 (1 CJIOKHBIY AHArOHAIN U yIroJI MEXKAy HUMMH. Haxoputb IJIomaayu
Haxo:xaeHne duryp uepes pasbueHHe Ha YacTH U duryp,n3o0pa:k€HHbIX Ha KiIeTyaTrou
mromanei ZOCTpOEHHE. OyMmare,ucCIoJIb30BaTh pa30ueHne Ha YacTH U JocTpoeHue. Pa3ouparnp
TPEyroJbHUKOB U H.TIOH.[aZ[I/I (I)I/II'yp Ha K.f[eT‘-IaTOﬁ 6yMaI‘e‘ IIPUMEPHI NCIIOJIB30BAHUA BCIIOMOra- TEJIbHOMU IVIOIAAU A1 PEIICHUA
MHOTOYTOJIBHBIX IInomaau nomxo6HBIX GUryp. Bol ggx)e?;qgﬁnx 3::1;:'0 Srnix du
duryp. Ilnomanx YHMCIeHHE  ILIOWAAeH.  3amaunm BLI‘IIfCJI)ITb 11.711([:&”:l 1 lIaSJIl/I‘{HbIX MH(.)I‘O TOJIbHBIXUTyp
noxoGHBIX puryp (14 | mpakTUYeCKUM  COiepKaHueM.  Pe- mazmu p Y .
1) [lTeHHe 3aa4 ¢ TOMOIIBIO METOMA Pemars 3aa4¥ HA IJIOIIAAH C IPAKTHYECKUMCOAEPKAHUEM
BCIIOMOTATETHbHOU IIOIAU
Teopema ITudaropa, e€ gqokasatenbersq /lokassiBaTh TeopeMy Indaropa, ncnoap30BaTh €€ B IpaKTHYeCcKHX Beraucaennax. |[AKiacce
U nupuMeHeHue. O6paTHag TeopemMg (POPMYJHpPOBATH OINpEJAEJE€HHUA TPUIOHOMETpHYe- CKMX (QYHKIUHA OCTPOro yria
Hﬂ(baropa_ IIPOBEPATH UX KOP-PEKTHOCTb.
Ompenenenue TPUTOHOMETPHYECKHX BbIBOAUTE TPUTOHOMETPUYECKHE COOTHOIIEHHUA BIIPAMOYTOJIbHOM TPEYTrOJIbHUKE.
GbYHKIHH OCTPOrO yIJIa, TPUTOHOME: HcciaenoBars COOTHOLIEHUA MEKAY CTOPOHAMH B IPAMOYIOJbHBIX TPEYTOJABHUKAX (
i
TpUUECKHE COOTHONIEHHS B TpsMo{ YIVIAMM B 45 M 453301 60 .
YIONIbHOM  TpeyroJbHAKe. OCHOBHO{ Hcnoas3oBarh popMysibl NPUBEJEHUS U OCHOBHOE TPUTOHOMETPHYECKOE TOK/IeCTBd
Teopema ITugaropa u TPHUrOHOMETPHYECKOE ToskaecTo| AVIA  HAXOMICHUA COOTHOIIEHHII MeXJay TPUTOHOMETPUYECKHMH (QYHKIUAMY
HavaJja | pasIUYHBIX OCTPHIX YIJIOB.
CoOTHOIIIEHUsI MEX/Ay CTOPOHAMU F
TPUTOHOMETPUHU IIpyuMeHATH NOJTydeHHbIe 3HAHUA U YMEHUA IIPU PEelIeHUH IPAKTUYeCKHUX 3a7ad.
(109) TpsAMOYTOJIbHBIX TPEYTOJIBHUKAX ¢ 3HAKOMUTHCA C NCTOPHUEi PA3BUTUSA T€OMeTPUN

yIJ1aMu B 45° U1 45°; 30° 1 60°

BrucaHHBIe U IleHTpaJIbHBIE YIJIbl, yroj POpMyJupoBaTh OCHOBHBIE ONpe/eleHus, CBA3aH- HbIE C yrJaMd B Kpyr¢yuu.ru
MEXK/y KacaTeJbHOH W XOPAOH. YTJIb] (BucaHHbBIN yroJ1, IeH- TPAJIbHBIH yToJI).

YIIbI B OKPYKHOCTH. MEX/IY XOPAAMH U CEKYIHMH. HaxoauTp BICaHHBIE YIJIbl, ONMPAIOIUECA HA OJ-HYy AYTY, BBIYHC/IATH YIJbI C

Brimcanubie u BIMCAaHHBIE U OIMCAHHbIE YeThIpéx| MOMOMIBIO TEOPEMbI OBIHHMCAHHBIX YIJIaX, TEOPEMbI O BIIUCAHHOM YeThI-

onHcaHHbIE b .

e VK VIOJIBHEKH, UX TPH3HAKM W CBOficTBa] PEXYTOTBHHKE, TEOPEMBI O HEHTPATHLHOM yriae HccaenoBars, B TOM uncie ¢

pexy: . TlpuMeHeHHe oTHX  cBoiicte mpy MOMOUIBIO ¢ poBBIXpPECYPCOB, BINCAHHbBIE M ONUCAHHBIE YETHIPEX-YrOJIbHUKH,
KacarenpHbie k BBIBOJAUTH X CBOMICTBA ¥ MPU3HAKU VICIIO/Ib30BaTh 3TH CBONCTBA U NMPU3HAKUA IPU
K HOCTH pellleHUY TeOMeTPUYeCKuX 3a/1a4.

OKPYH . pe-leHuu 3aza4u

KacaHnue OKpy:KHO- Bsaumnoe pacrosiokeHne TBYX

creit okpy:kHOCTell. Kacanue okpyxHOCTeH

(139

IloBTOpEeHue, 0606- [ToBTOpEHME OCHOBHBIX MOHATHN ¥ PemiaTe 3agayu Ha MOBTOPEHUE, WIIOCTPUPYIO-IHe CBASH MEKAY PASTMIHBIMH POII

[eHue 3HAHUM METOJIOB KypcoB 7 ®W 8 KjaccoB| 4YacTAMH Kypca AKnace
000011eHre 3HAHUT Yyu.ru

(449)

9 knacc (He meHee 68 u)




HazBanue pasaesaa
(TemsI) Kypca (4ucjIo

OcHOBHOe coaep:xaHue

OcHOBHbIE BUJbBI A€ATEIbHOCTH O0YUAIOIIUXCA

POIII

YacoB)

TpuroHomMeTpus. OmnpezeneHne TpuroHoMerpudeckyy POPMYINPOBATH OIPE/e/IeHUA TPUTOHOMETPHYe-CKHX byHKIUH TYIBIX U AKiace

TeopeMbI KOCHHYCOB YHKIMH yI710B 0T 0° 710 180°. Kocumy( [PAMBIX YIJIOB. )

¥ cCUHycOB. Pemienne | | CHHyC NpAMOTO H TYIOTO  YIJI4 BBIBOAUTH TEOPEMY KOCHHYCOB U TEOPEMY CUHYCOB (CPaIIlyCcOM ONMCAHHOH

TPEYrOLHUKOB TeopeMa KocuHycoB. (OBoGm@enmas| CKPYKHOCTH).

(16 9) Teopema  cHHYCOB (¢ pammycoy Peurars TPEYTOJILHUKHY.
ommcanHo# oxpyxkmHoctr). Haxosernud Pemrath NpakTUYeCKUe 33/1a4M, CBOAAIIMECH K HA-XOXK/IEHUIO PA3IMYHBIX
IJAMH CTOPOH U BeJWYHH yrjiop| O/I€MEHTOBTPEYTOJIBHHIKA
TPEYTOJIbHUKOB. Yaun.ru
dopMmysia IJIOMAAU  TPEYTOJIBHUKQ PIIII
yepe3 /IB€ CTOPOHBI U YTOJ MeEXAY| TKace
HumMu. Popmysa IJIOMIAAM  YEThIA Yum.ru
PEXYToJIbHUKA Yepe3 ero AUAroHaIu U PIOIII
YTOJI MEXKIY HUMU. TKnace
[IpakTyeckoe TpPUMEHEHHE  JIOKa- Vam.ru
3aHHBIX TEOPEM PIIII




IIpeoGpa3oBaHue
noxpoousa. Merpuue-
CKH€ COOTHOIIIEHHUA B
OKPY:KHOCTH

(109)

IMTousitre 0 Tpeobpa3oBAHMH TOIO0OU.
CoOTBeTCTBEHHbIE 3JIEMEHTHI IT000HBIX

duryp.
Teopema o0 mnOpoU3BeJEHUU OTPE3KOB

OcBauBarp mOHATHE Ipeobpa3oBaHus 1oA0Ousa UcciexoBars

IPOIII

OTHOIIIEHNE JIMHEHHBIX 3J1eMeHTOB(DUTYp npu
npeobpazoBaHuy noxo6us. HaxoauTslIpuMepsl OA00US B OKPYIKAIOIIeH

I1Knacce

ﬂeﬁCTBHTeﬂbHOCTH BeiBOgUTH METPpHUYECKHE COOTHOLICHUA MEX/Y OT-PE3KaMU
XOpAd, CeKymux M KacaTE€JIbHbIX C HCIIOJIb-30BaHUEM BIIMCAHHBIX YIJIOB U

|Yam.ru

10/T0GHBIX TPEY-TOJIBHUKOB.

XOPAL, TCOPEMA O TPOMSBEACHIH O] Pemiath reoMeTpHuyecKHde 3ajavdd U 334aYd U3 PEATbHON KU3HU Lge)ll
PE3KOB CeKyllluX, TeopeMa O KBaJpare p an ax p FKmace
L HCHOJ/Ib30BaHUEM NOJO00HBIX TPEYTOJIbHUKOB
kacaresbHOU. [IpuMeHeHUe B pellleHNU Vum.ru
reoMeTpHUYEeCKUX 3a7a4 IPOIII
Bexropsr (12 1) OmpezniesieHne BEKTOPOB, ciioxkeHHe ¥ VMemob3oBaTh BEKTOPBI KAK HAlIPABJIEHHbBIE OTPE3KH, HCCIEA0BaTh M Knacc

pPa3sHOCTb BEKTOPOB,
BEKTOpAa Ha YHUCJIO.
du3nyecKuil ¥ reOMeTpUYeCKUl CMBbIC]]

YMHOKEHUE

BEKTOPOB.
PazyioxeHne BekTOpa IO JIBYM He
KOJUIMHEApHbIM  BekTopaMm. Koopau

HAaTbI BEKTOPA.
CkaJIIpHOEe TPOU3BEZIEHHE BEKTOPOB,
€ro pUMeHeHHe JIJIs1 HaXOXK/IEHUs

JlekapTOBBI KOOPJH-
HATHI HA IVIOCKOCTH

(99)

JlexapToBbI
IIOCKOCTU.
VYpaBHeHHe mpAMOH. YTJIOBOH K03(
dunueHT, TaHTeHC yIJla HAKJIOH{
napasuiesibHble U IepIeHUKYJIPHbI{
TIpsIMBIE.
YpaBHeHue okpy:kHOcTU. HaxoxxmeHug
KOOpZUHAT TOYEK IepeceveHus
OKPY?KHOCTH U IIPSIMOH.
Mertong koopauHaAT
reOMeTPUYECKUX 3a7a4.
Vcnonp3oBaHue METOA KOOPAHMHAT
B IIPAKTHYECKUX 33/1a4axX

KOOpZAHWHATBI TOYEK H4

IIpU  pelIeHuy

reoMerpuuyeckuii (mepemenienne) u usndeckuii (cuia
CMBIC/IBI BEKTOPOB.
3HaTh onpeAeeHUs CyMMbI 1 PA3HOCTH BEKTOPOB YMHOKEHUSA BEKTOPA
HA YHCJI0, UCCIEL0BATh T€0 METPUIECKUHA M (PU3HUYECKUH CMBICIBI 9THX
omepa muii.

eliaTb reOMeTgnqecm/Ie 3aJavuu C UCIIOJIb3OBAHU €M BEKTOPOB.
ACKJIAAbIBATh BEKTOP IIO ABYM HEKO/LIMHCAPHbBIM

OcBauBaTh NOHATHE MPAMOYTOJIbHON CHCTEMBI KO-OPJAHHAT,
JIeKapTOBBIX KOOPAUHAT TOYKHU.
BBIBOAUTH yPABHEHHE MPAMON U OKPY:KHOCTH. BbI I€/IATH IMOIHBINI
KBaJIpaT I HAXO0MK/JAEHHA IEHTPAHu PaInyca OKPYKHOCTH II0 eé
YPaBHEHUIO.
Pemats 3a/1auy Ha HAXO:K/A€HUE TOUYEK Iepecevye HUA NMPAMBIX U
OKPY:KHOCTEH € IOMOIII0 METOAAKOOPAUHAT.
Hcnosp30BaTh CBOMCTBA YIVIOBOro Ko3(dduiueHTa npaAMOl mpY
PelIeHNH 3a7a4, Is ONpee/IeHIA PACIIOIOKeHNA IPAMOI.
IIpuMeHATh KOOPAUHATHI IPU PENIEHUH F€eOMETPH YECKUX U
MPAKTUYECKHUX 3a/aY, /ISl IOCTPOSHUAMATEMATHYECKUX MOJAeTIei
peanbHbIX 3axa4 («Me TOJ KOOPAUHAT).
ITo1b30BaThCSA AJIA MOCTPOEHUA U UCCIe0BAHUUIIN(PPOBBIMU
pecypcamu.

3HAKOMMUTHCS C ICTOPHUEN pa3BUTHS T€OMETPUN

|Vam.ru

IIpaBuyibHBIE
MHOIOYIroJIbHUKH.
JIJINHA OKPYKHOCTH U
IVIOIAXb KpyTa.
Bepruuciienue mio-
majaeu

(84)

IIpaBuIbHBIE MHOTOYTOJIBHUKH,

BBIUHCJIEHNE UX 3JIeMeHTOB. UHuciIo 1 u
JUIMHA  OKpy:kHocTu. JlymHa  ;1yTy
OKpY’KHOCTU. PasimanHas mepa yrJa.
ITnomans kpyra U ero 3JjaeMeHTOB
(cekTopa u cermeHTa). BrIunC/IeHUE

wiomaznen  Quryp, BKJIIOYAIOIIUX

P@opMyIHPOBATH ONPe/ieIeHue MPABUIBHBIX MHO-TOYTOJIbHUKOB,
HAXOJUTH MX DJIEMEHTHI.

I01p30BaTHCA MOHATHEM JIMHBI OKPY:KHOCTH BBEAEHHBIM C IIOMOIIHIO
NPaBUWIBHBIX MHOTOYT0/Ib-HUKOB, OIIPEJE/IATh YHC/IO JI, JINHY XyTU 1
PaguaHHYIO Mepy yria.

IIpoBOAUTH EPEXo OT PAJUAHHON MePHI yIJIa KIPaJyCHOH M HA00OPOT.
Onpene/Aars IUIOMIAAb KpyTa.

BeiBoaurh ¢dopmysisl (B rpagyCHOM UM pajuaHHON Mepe) AJIA JAJIHH YT
IIOLIA/ el CEKTOPOB U cer- MEHTOB.

Beruuciarh mwrom@aau Guryp, BKIOYAIONAX 3J1€ MEHTHI OKPYKHOCTH

PO

I1Knacce

[Yum.ru

PIIII

ITKnacce

|Yam.ru

IPOII

(xpyra).

IAKnace




3JIEMEHTBI Kpyra HaxoauTs IO B 3a7]a4aX PeaJIbHOM *KU3HHU Yam.ru
JIBU2KEHU S TIOCKO- IPOIII
ctu Pa3oupaTs npuMepsl, HJLTIOCTPUPYIOIINE MOHATHAABUKEHUA, IIEHTPOB
64) ¥ Ooce¥l CHMMEeTPHH.
®opMyIHPOBATh ONpe/ieIeHUA NapajljieJIbHOrO e
peHoca, MOBOPOTAa ¥ OCEBOH cHMMeTpuu BhiBOauTH MX Kmace
ITonaTne 0 JBUKEHHUU ILJIOCKOCTH CBOIICTBa, HAXOAUTHh HEIOJABHKHBIE
[TapayuiesIbHBIM IIEPEHOC, MOBOPOT H TOYKH. Vam.ru
cumMetpusa. OcH U IIeHTPHI cuMMeTpur| HaxoauTh HEeHTPHI 1 OCH CHMMETPHUH MPOCTEHIINX IPOIII
IIpocrefimre nmpuMeHeHUs B pelieHUd Guryp. IKmace
IIpuMeHATh MApa/UIeJbHBIA IIEPEHOC U CUMMeE Vam.ru
3aau TPUIO IIPU PENIeHUH reoMeTpUYecKnx 3agad (pas- [POIIT
OupaTh MIpUMepkbI). IM1Kiacc
Hcnonb30BaTh AJIsA MOCTPOEHHUA U HCCIEIOBAHUN Vyu.ru
1udpoBbIe pecypchbl POIII




IToBTOpeHue, 0606-
HeHue, CUCTeMaTH-
3anua 3SHAaHUN2("7 1)

[loBTOpEHHE OCHOBHBIX IIOHATHH ¥
METO/IOB KYPCOB 7—9Q KJIAaccoB, 00001

IeHrWe W CUCTeMaTu3anusd 3HaHUI
[Ipocreiimne reomerpuyeckre (GUIYPb
u ux CBOMcCTBA. W3mepeHus
reoMeTpUYeCKHUX BEJINYHH,|
TpeyrosnbHUKH.

[TapayiesnibHblE U TIEPIIEHIUKYJIAPHBIE
TIpAMBIE.

OKpyKHOCTh U KpyT. ['eoMeTpuuecKue
ITOCTPOEHUS. YIJIBI B OKPY’KHOCTH.
BrnucaHHble U OMUCAHHBIE OKPYKHOCTH

MHOTOYTOJIbHUKOB.
IIpamas u OKPY>KHOCTB.|
UeThIpEXyTOJIBHUKU. BrnucaHHble ¥

OIMCAHHbIE UeThIPeXyTOJIbHUKU.
Teopema Iludaropa u Havaga TpH;
roHOMeTpuu. PelleHue OOIIUX Tpef
YTOJIBHUKOB.
IIpaBuIbHBIE MHOTOYTOJIbHUKHU.,
[Ipeobpa3oBaHusi  IJIOCKOCTH.  [IBH;
sxeHust. [Togobue. CuMMeTpus.
Itomans. BelumcesieHue  IIoLIazier|
ITnommaau moIo6HBIX GUTYD.
JlekapTOBBI KOOP/IMHATHI HA IJIOCKOCTH.
BekTOphI Ha IJIOCKOCTH

OnepupoBarth HOHATHUAMU: (PUTypa, TOYKA, NIPA-MasA, yroj, MHOTOYTOJbHHK,
PaBHOGEAPEHHBINI UPABHOCTOPOHHUI TPEYTrOJbHHUKH, IPAMOYTOJIbHBINH
TPEYroJbHUK, MeJHaHa, OMCCEKTPHCA U BBICOTATPEYTrOJIbHUKA,
napaJiieJiorpaMM, poMO, IPAMO-YIrOJbHHUK, KBaipaT, TPaNeus;
OKPY:KHOCTH, Kaca-TeJIbHasA; PABEHCTBO U MOA00HEe (PUIYyp, TPEYroIb-HHUKOB]
NapalyIeIbHOCTh U NEPHEeHANKYIAPHOCTHIIPAMBIX, YTOJI MEKAY IPAMBIMH,
CHMMeTpPH OT-HOCHUTE/JIbHO TOYKU U NPAMOM; /VIMHA, PACCTOAHNE BeJTHYNHA
yIja, IIomaab, iepuMerp.
Hcnoas3oBarh (popMyJibl: HepUMeTpa U IVIOIAAUMHOTOYTOJIbHUKOB,
JJIMHBI OKPY?KHOCTH U IVIOLIA- IM KPyra, 00béMa npsaMoyroJIbHOro
napaJuieJieny-neaa.
OnepupoBaTh HOHATUAMU: IPAMOYIOJbHAA CUCTE-MAa KOOPANHAT, BEKTOP;
HCIIOJIb30BATh 9TH NMOHA-TUA JJIA IPEACTABJIECHUA JAHHBIX U PElIeHUs 3a-/1a4,)
B TOM 4YHCJI€ U3 APYTrUX yJeOHBIX mpeaMeToB Pemarh 3agauu Ha
IOBTOPEHNE OCHOBHBIX IIOHA-TUH, WTIOCTPAIMIO CBA3EU MEXKIY
Pa3IMYHBIMHYACTAMHU Kypca. BeIGupars MeToJ /I pelleHuA3a avuu.
PeuraTth 3aja4M U3 MOBCEHEBHOM KU3HHI

PoIII
AKace
Yau.ru







PABOYAS IPOT'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTb M CTATUCTHKA» 7—9 KJIACChI
HEJIA U3YYEHUA YYEBHOI'O KYPCA

B coBpemeHHOM HMGPOBOM MHUpPE BEPOSITHOCTh M CTATHCTHKA MPUOOpETAIOT BCE OOJBITYIO
3HAYUMOCTb, KaK C TOYKH 3PEHUS NMPAKTHUECKUX MPUIIOKEHUH, TaK U UX POJIU B 00pa3oBaHUH,
HEO0OXOIMMOM KaXJI0My 4elloBeKy. Bo3pacraer uucio mpodeccuii, mpu OBIAJCHHN KOTOPBIMU
TpeOyeTcst xopoias 0a3oBasi MOJATOTOBKa B 00JACTH BEpPOSITHOCTH M CTATUCTUKH, Takas
MOJATOTOBKA BaKHA I MPOJODKCHUS OOpa3oBaHUS W IS YCIENIHOW MpodhecCHOHATBHOM
Kapbephl.

Kaxpiii yenoBek MOCTOSHHO IPUHUMAET PEUICHUS] HA OCHOBE UMEIOIIMXCS Y HETO JIaHHBIX. A
JUIE 0OOCHOBAaHHOTO TMPUHATHS PELICHUS B YCIOBHUSX HENOCTAaTKAa MU M30BITKa MH(OpMAIMH
HEoOXOIUMO B TOM YHCIE XOpOolo Cc(HOPMHUPOBAHHOE BEPOSTHOCTHOE U CTAaTHCTUYECKOE
MBIIILICHHUE.

NMeHnHo mosTOMy OCTpO BcCTajga HEOOXOOUMOCTh CPOPMHUPOBATH Yy O0O0YyYarOIIUXCS
(GYHKIIMOHATBHYIO TPaMOTHOCTb, BKJIIOYAIONIylO B ce0d B KayecTBe HEOThEMIIEMOM
COCTaBISIONICH yMEHHE BOCIPHUHUMATh W KPUTHUECKH aHAIM3UPOBATH HHQPOPMAIHIO,
MPEJICTABJICHHYI0 B pa3lUYHbIX (opMax, MOHMMATh BEPOSTHOCTHBIA XapakTep MHOTHX
peaNbHBIX MPOILIECCOB M 3aBUCUMOCTEH, MPOU3BOIUTH MPOCTEUIINE BEPOSTHOCTHBIE PACUETHI.
3HAKOMCTBO C OCHOBHBIMH MPHUHIIMIIAMHU cOOpa, aHAIM3a W MPEACTABICHUS JAaHHBIX W3 pa3jidy-
HBIX cdep XKHU3HM OOIIecTBa M TOCyJapcTBa MPUOOIIAeT OO0YYarOIIUXCS K OOLIECTBEHHBIM
uHTepecaM. l3ydeHne OCHOB KOMOWHATOPHKH DPa3BUBACT HABBIKM OpTaHM3aIMU Iepedbopa u
nmojacyéTa Yuciia BapuUaHTOB, B TOM 4YHCIE, B MPUKIATHBIX 3a7a4yax. 3HAKOMCTBO C OCHOBAMH
Teopun rpadoB co3maéT mareMatudyeckuil (GyHmameHT s GopMHpOBaHHS KOMIIETEHIMI B
obiactu MTHPOPMATHKU U MUPPOBEIX TEXHOJIOTHH. [IoMUMO 3TOTO, MIPU U3YYCHUU CTATUCTUKU H
BEPOATHOCTH OOOTaIAlOTCS MPEACTABICHHS Yy4YalluXCsi O COBPEMEHHON KapTUHE MHpa U
METOJIaX ero HWCCIe0BaHus, (GOpMHUpPYEeTCS TOHMMAHHE POJIM CTATUCTUKH KaK WCTOYHHKA
COIMAIbHO 3HAYMMON MH(POPMALIMH U 3aKJIa/IBIBAIOTCSI OCHOBBI BEPOSATHOCTHOTO MBIIIJICHUSI.

B cooTBercTBUU ¢ JaHHBIMU LEISIMH B CTPYKTYPE MpOorpaMmbl yueOHOro Kypca «BeposiTHOCTh
U CTaTHCTHUKA» OCHOBHOW WIKOJIBI BBIJEJICHBI CJIEAYIONIME COJIePKaTeIbHO-METOIUYECKIE
nunun: «lIpencraBieHne MaHHBIX W OMHCATENbHASI CTAaTUCTUKAY», «BeposSTHOCTBY; «IEeMEHTHI
KOMOUHATOpUKNY; «BBenaeHue B Teoputo rpadoB.

Conepxxanne muHuM «lIpencraBneHrne MaHHBIX W OMUCATEIbHAs CTATUCTUKA»  CIYKUT
OCHOBOM 1711 (pOpMUPOBAHUS HABBIKOB pabOThI ¢ MH(MOpMAaLMEH: OT YTEHHUS U WHTEPIpETaluu
uH(popManuy, TpeACTaBIEHHOW B Tabmuiax, Ha JauarpamMmmax u Trpadukax g0 cbopa,
MIPEACTABJICHUS U aHAJU3a JIAHHBIX C UCIIOJIb30BAHUEM CTAaTUCTUUYECKUX XaPAKTEPUCTUK CPETHUX
U pacceuBanus. Pabotas ¢ JaHHBIMH, OOydarolluMecss y4aTcsl CUYUTHIBATH U UHTEPIPETUPOBATH
JaHHBIE, BBIIBUTaTh, ApTYMEHTUPOBATh W KPUTHUKOBATh MPOCTEHINNE THIOTE3bI, Pa3MbIILISATH
HaJ (haKTOpaMH, BHI3BIBAIOIIIMIMHU U3MEHUYMBOCTD, U OIIEHWBATh UX BIMSHUE HA pPacCMaTpUBAEMbIe
BEJTMYUHBI U TTPOLIECCHI.

NHTYynTHBHOE NpEACTaBIECHNE O CIIy4YalHOM M3MEHYMBOCTH, UCCIEA0BAHUE 3aKOHOMEPHOCTEM
U TEHAEHUWA CTAHOBHUTCS MOTHUBUPYIOIIEH OCHOBOM JUISi WM3YYECHHS TEOPUU BEPOSTHOCTEH.
Bonbuioe 3HaueHue 31€ch UMEIOT MPAKTUYECKHUE 3aJJaHusl, B YACTHOCTH OMbITHI C KJIACCUYECKUMHU
BEPOSITHOCTHBIMHA MOJIEJISIMHU.

[ToHsiTHE BEPOSTHOCTH BBOAMTCA KaK Mepa MpaBIONOA0OHS ciydalHOTO coObiTus. [Ipu
M3YYeHHH Kypca oOydyaromiyecss 3HAKOMSATCS C MPOCTEHIIMMH METOJAMU  BBIYHCICHUS
BEPOSITHOCTEH B CIIYJalHBIX SKCIIEPUMEHTAaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH HCXOJaMH,
BEPOSATHOCTHBIMU 3aKOHAMH, IMO3BOJISIIOIIMMU CTaBUTh M peIlaTh Oojiee CIOoXKHbBIE 3aaadu. B
KypC BXOISAT HayaJbHBIE TIPEACTABJICHHUS O CIyYalHBIX BEIWYMHAX W WX YHCJIOBBIX
XapaKTEPUCTHKAX.

Takoke B paMKax 3TOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO O0YUYaIOIIMXCS C MHOKECTBAMU H
OCHOBHBIMH OTIE€pAIUsIMU HaJl MHOKECTBAMH, PACCMATPHUBAIOTCS MPUMEPHI PUMEHEHUS JIJIsI



peleHust 3aa4, a TAK)Ke MCIIOJIb30BaHMsl B IPYTUX MaTEMAaTUYECKUX Kypcax U y4eOHbIX
npeameTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIIAHE

B 7—9 xiaccax u3ydaercs Kypc «BeposSTHOCTb M CTAaTUCTHKA», B KOTOPBIN BXOZST pa3/ieIbl:
«[IpencraBneHrie JaHHBIX W ONKCATENbHAs CTAaTHCTUKA»; «BepoaTrHOCTh»; «DIeMeHTHI
KOMOMHATOpUKH»; «BBenenue B Teopuio rpadosy.

Ha n3ydenue nanHoro Kkypca oTBoIuT 1 y4eOHBII yac B HEJENIO B TEUCHHE KaXI0T0 roja
o0yuenwusi, Bcero 102 yueOHBIX Jaca.

CONEPKAHHUE YYEBHOI'0O KYPCA (II0 T'OJAM OBYYEHWA)

7 xJjacc

[IpencraBnenue AaHHBIX B BUJAE TaONHIl, AUarpamm, rpadukoB. 3armoiHeHue TaONul, YTCHUE
U TIOCTPOCHHE JuarpaMMm (CTOJOMKOBBIX (CTOJMOYATHIX) W KPYroBbixX). UreHume Trpadukon
peanbHBIX TporeccoB. V3Bieuenune nHbOpMalMM U3 JUarpaMM M TaOJNHIl, WCIOJB30BAaHUE U
WHTEPIIPETAIHS TAHHBIX.

OnucarenpHasi CTAaTUCTHKA: cpeAHee apudMeThyeckoe, MeauaHa, pa3Max, HauOojbllee U
HauMEHbBIIIee 3HAYCHHSI HA0Opa YMCIIOBBIX TaHHBIX. [[puMepsI CiryqaiiHON H3MEHUYUBOCTH.

CrnyyailHblli SKCIIEpUMEHT (OIBIT) M cilydaiiHoe coObiTue. BeposTtHocTh M uacTtora. Poib
MaJIOBEPOSTHBIX U MPAKTUYCCKH JOCTOBEPHBIX COOBITHI B MPHUpPOAC W B obmiecTBe. MoHeTa U
UrpajgbHasi KOCTb B TEOPUH BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepimuHbl. Yncno pédep u cymmapHas CTENEHb BEpIIHH.
[Ipencrasnenne o cBsizHocT rpada. Lenu u mukiel. [lytu B rpadax. O6xoxn rpada (ditnepos
nyTh). [IpencraBnenne 06 opueHTHpOBaHHOM Tpade. Permenue 3agau ¢ noMoIsio rpagos.

8 KJjacc

[IpencraBnenue JaHHBIX B BUE TaONIUL, JUarpaMm, rpaMKoB.

MHOXecTBO, 3JIEMEHT MHOMKECTBa, HNOAMHOXKeCTBO. Onepanuu HajJg MHOKECTBAMHU:
o0benuHEeHHe, TIepecedeHue, JomnosHeHue. CBoiicTBa omepauuii  HaJl  MHOXECTBAMHU:
MIEPEMECTUTENIBHOE, COUYETATEIbHOE, pacHpeAeIuTeIbHOe, BKIOYeHUs. lcrnosb3oBaHue rpa-
(u4eckoro mpeacTaBICHUs MHOXKECTB JUIsl OMMCAHUS peajbHBIX MPOLIECCOB M SIBICHHUH, MpHU
pelIeHnn 3a1au.

N3mepenune paccenBaHMsi JaHHbIX. Jlucrnepcuss M CTaHIApPTHOE OTKJIOHEHUE YHCIIOBBIX
HabopoB. /lnarpamMma paccenBaHusl.

DneMeHTapHble COOBITHS ciiydaiiHoro ombita. CiaydaiiHble coObITUs. BeposTHOCTH cOOBITHIA.
OnepITHl ¢ PaBHOBO3MOYKHBIMU 3JI€MEHTApHBIMU COOBITUSIMU. CitydaiiHblil BBIOOP. CBs3b MEXIY
MaJIOBEPOSITHBIMU M IPAKTUYECKHU JOCTOBEPHBIMH COOBITUSIMH B IPUPOJIE, OOLIECTBE U HAYKE.

HepeBo. CBolicTBa AepeBbEB: €IMHCTBEHHOCTb IYTH, CYIIECTBOBAHHWE BHCSYEH BEPIIMHBI,
CBSI3b MEXJy 4YMCIOM BepIIMH M uuciaoM pédep. [lpaBuno ymHokeHus. Pemenue 3amau c
MOMOIIIBIO TpadoB.

[TpotuBomnonoxHsle coObiTus. Jnarpamma Ditnepa. O0beMHEHNE U MIEpeceueHUue COOBITHM.
HecosmectHble coObiTus. @opMyiia cI0KEHUsI BEPOITHOCTEH. Y ci0BHAs BepossTHOCTh. [IpaBmiio
yMmHOeHUs. HezaBucumbie coObiTus. [IpencraBnenue skcriepuMeHTa B BHJIE jAepeBa. Perienue
3a/1a4 Ha HaXxO0KJ€HHE BEPOSTHOCTEH C IOMOIIbIO AepeBa CIy4yalfHOro 3KCIepUMEHTa, TuarpaMmm
Ditnepa.

9 kJacc

[IpencraBnenue AaHHBIX B BUJE TaOaull, Juarpamm, rpadukoB, WHTEpHpeTalnus TaHHBIX.
UreHue 1 mOCTpOeHUE TaOIHUIL, AUArPaMM, TPaQHUKOB 10 PEATbHBIM JIAHHBIM.

[TepectanoBku u dakropuan. Codetanuss U 4ucio codetanuii. TpeyrompHuk [lackais.
Pemienue 3a7a4 ¢ NCHOIb30BaHUEM KOMOMHATOPHKH.



I'eomerpuueckass BeposTHOCTh. CIiy4ailHBIM BBIOOP TOYKHM M3 (UTYPHI Ha IUIOCKOCTH, W3
OTpe3Ka U U3 AYT'M OKPY>KHOCTH.

Ucneiranne. Yenex u Heynada. Cepust ucnelTaHuid 10 nepBoro ycnexa. Cepusi MCHBITaHUM
bepuymu. BepositHoCcTH COOBITHI B cepuu HCTbITaHul beprymm.

CnydaiiHas BeIMYMHA M PACHpPElEICHUE BEpOSTHOCTEH. MaremaTudeckoe OKUJaHue U
nucnepcusi. [Ipumepsl MaTeEMAaTUYECKOTO OKHUJAHUS KAK TEOPETHYECKOI'O CPEIHEro 3HAUYEHHUS
BEJIMYUHBI. MaTeMaTnyeckoe OKUJIaHUE U JAUCIEPCUs] CIy4YallHON BEIMYHMHBI «UUCJIO YCIIEXOB B
cepuu ucnbpiTanui bepuynmy.

[TonsTue o 3akoHe OosblIuX uucen. M3amepeHue BepOSITHOCTEH ¢ MOMOIIbIO 4acToT. Poib u
3HAa4YEeHHE 3aKOHA OOJIBIINX YMCeIl B IPUPOJE U OOIIEeCTBE.

IJIAHUPYEMBIE ~ TIPEJMETHBIE  PE3YJIBTATHI OCBOEHMS TNPUMEPHOM PABOYEN
MMPOI'PAMMBI KYPCA (IO T'OJAAM OBYYEHMUA)

[IpenMeTHbIe pe3yibTaThl OCBOCHHS Kypca «BeposiTHOCTh M cTaTHCTHKa» B 7—9 Kiaccax
XapaKTEePU3YIOTCS CIAEAYIONUMU YMEHUSIMHU.

7 KJacc
e Uwurare mHbOpMaLKIO, MPEICTAaBICHHYI0 B TabmuIlaX, Ha JAMarpaMMax; MpeICTaBIAThH
JIAaHHBIE B BUJE TAOJUIl, CTPOUTH JAUArpaMMbl (CTOJIOMKOBBIC (CTOIOYATHIC) U KPYTOBBIE)
M0 MacCHUBaM 3HAYCHHIA.
e OrnuceiBaTh W HHTEPIPETHPOBATH pEATbHBIE YWCIOBBIC JAHHBIC, MPEJCTABICHHBIE B
TabJIMIax, Ha AuarpaMmax, rpadukax.

e lcnonp3oBaTh i ONHCAHUS JAHHBIX CTATUCTUYCCKHE XApPaKTCPUCTUKH: CPCIHCC
apI/I(bMeTI/I‘leCKOC, MCAHaHa, HauOoJIbIIee U HAaUMEHbIIIEE 3HAUCHH:, pa3Max.

e lmerb mpeicTaBieHHE O CIy4alHON M3MEHUMBOCTH Ha IMpHUMEpax ILeH, (U3NYECKUX
BEJIMYUH, AHTPONIOMETPUYECKHMX JaHHBIX; HUMETh IIPEACTABICHHE O CTATHCTHYECKOU
YCTONYUBOCTH.

8 Kiacc

e II3BnekaTb M mpeoOpazoBbIBaTh HH(OpPMAILMIO, MPEJICTaBICHHYI0 B BHUAE TabIuL,
quarpamm, rpauKoB; IPEICTaBIATh JaHHbIE B BUI€ TaOJIUL, TMarpamm, rpaguKkos.

e OnuchIBaTh JAHHBIE C MOMOIIBIO CTATUCTUUECKHUX IOKAa3aTeJel: CPelHUX 3HAYEHUH U
Mep paccenBaHus (pa3Max, AUCIEPCUs U CTaHIAPTHOE OTKIJIOHEHHE).

e HaxoauTe YacTOThl YMCIOBBIX 3HAYEHUH M 4YacTOThl COOBITUH, B TOM 4YHCIE IIO
pe3yibTaTaM U3MEpPeHUN U HaOII0IEHUH.

e HaxoauTe BEpOSATHOCTH CIIydyallHBIX COOBITMH B OIBITaX, 3Has BEPOSTHOCTU
HJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTapHBIMU
COOBITUSIMH.

e lcnonb3oBarTh rpapuueckre MOJAENIU: JEPEBO CIYYalHOro SKCIEPUMEHTA, Juarpammbl
DOiinepa, yucaoBas npsMast.

e OnepupoBaTh NOHATHUSAMU: MHOXKECTBO, IOJAMHOYKECTBO; BBINOJHATH OIEpaly HaJ
MHOXECTBaMHU: OOBEIUHEHHE, NepeceueHre, [OIMOJHEHHUE; IEePEeYUCIITh 3IEMEHTHI
MHO’KECTB; IPUMEHSATH CBOICTBA MHOXKECTB.

e lcnonb3oBare rpaduyeckoe MpeACTaBICHHE MHOXKECTB U CBSI3€H MEXIy HHUMHU JUIS
OTMCAHMsI POILIECCOB U SBJICHUMN, B TOM YHCIIE MIPU PELICHUH 3a]a4 U3 JPYTruX y4eOHBIX
MIPEIMETOB U KYPCOB.

9 kJjacc

e 3Biekath U Hp606p8.30BLIBaTL I/IH(I)OpMaI_II/IIO, MNPCACTABJICHHYO B  Pa3JIMYHBIX
HCTOYHHUKAX B BHUJC Ta6J'II/II_I, Auarpamm, l“pa(l)I/IKOB; NpCACTABIATE JAHHBIC B BUJIC



Ta0IHII, TUarpaMm, TpaduKoB.

Pemarp 3amaun opraHu30BaHHBIM 1EpeOOPOM BapHAHTOB, a TAKXKE C HCIOJIb30BAHUEM
KOMOWHATOPHBIX MPABUII U METOIOB.

Hcnonp30BaTh ONucaTeNIbHbIE XapaKTEPUCTUKH U MACCUBOB YHMCJIOBBIX JJAHHBIX, B TOM
YHUCJIE CPEIHUE 3HAUYCHUS U MEPBI PACCEUBAHMSL.

Haxoauth 4acTOThl 3HAYEHUH M YACTOThl COOBITHS, B TOM YHCIE TMOJIb3YSCh
pe3ysbTaTaMi NPOBEAEHHBIX U3MEPEHUN 1 HaOII0ICHUH.

HaxonuTth BEepOSITHOCTH CIydyalHBIX COOBITUH B HM3YyYEHHBIX OIBITaX, B TOM YHUCIE B
OMbITaX C PaBHOBO3MO>KHBIMH 3JIEMEHTAapHBIMU COOBITUSIMH, B CEPUSX HCIBITAHUN [0
IIEPBOTO yCIIeXa, B CEpUAX UCIbITaHUN bepHyIuu.

NmeTs npencTaBieHue 0 CIy4aiiHON BEIUYMHE U O PACIIPEICTICHUN BEPOSATHOCTEM.

HmeTh npeacTaBiIeHre O 3aKOHE OOJIBIIMX YUCE KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CIIy4aifHOM U3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIINX YUCEIT B IPUPOJIE U OOILIECTBE.



TEMATUYECKOE NJIAHUPOBAHUE YYEBHOIO KYPCA (MO FOAAM OBYYEHMS)
7 xnacc (He MeHee 34 4)

HasBanmue pazzaesia (TeMbI) o HOP
CHOBHOE COJIep:KaHHe XapakTepHuCTHKA AeATeTbHOCTH O0YyJaroImuXxca
(uucy10 yacos)
IIpeacraBieHue IIpencraBieHne JaHHBIX B TabsuIax OcBauBarhb CIOCOOBI IPE/ICTABIEHUS CTATUCTUIECKUX
AQHHBIX [IpakTuueckue BBIYHCIICHUA NOTa6TMIHBIM JIAaHHBIX U YHCJIOBBIX MACCHBOB C IIOMOIIbIO TAOJIUIl U P31
(79) JlaHHBIM. V3BIIeueHune u JIMarpaMM C HCIIOJIb30BAHHEM aKTYyaJIbHBIX M BaKHBIX AKnace
Yuu.ru
WHTEPIpeTanusa TaOJUIHBIX JaHHBIX JTaHHBIX (JeMorpaduyecKre JaHHBIE, ITPOU3BOJICTBO
IIpakTuyeckas pabora « TabauIbI». MIPOMBIIIJIEHHOU M CEJTbCKOX03SMCTBEHHON ITPOYKITHH,
I'paduyeckoe mpecTaBieHNe TaHHBIX B 0011IeCTBEeHHBIE U ITPUPOHbIE SIBJICHUS).
BUJIE KPYTOBBIX, CTOJIOMKOBBIX UNsyuarb MeToabl paboThl ¢ TaOJMYHBIMUA U rpadu-
(cronmbuaTthix) puarpamMm. YrteHwe u YEeCKUMHU IIPEJCTABJIEHUSIMH JIaHHBIX C IIOMOIIBIO
IIOCTPOeHue  jauarpamMm.  IIpumepsl 1 POBBIX PECYPCOB B XOJI€ TPAKTHYECKUX PAbOT
JeMorpadHuIecKux JTHUarpaMM.
IIpakTryeckas pabora «J[uarpaMmMbI»
OnucarejbHaA Yuciosble Habopbl. Cpexuee apud- OcBauBaTh IOHATHUA: YKMCJIOBOM HabOp, Mepa IieH-
CTaTUCTUKA METHUYECKOE. TpaJIbHOU TeH/IeHIUU (Mepa IeHTpa), B TOM uuciecpeaHee apupMeTuiecKoe, PIIII
(8u) Merana yncI0BOro Habopa. YeTo- MeuaHa. AKnace
Yuu.ru
YHBOCTH M€/IHAHBI. OnuceiBaTh CTAaTUCTHYECKHE [JAaHHBIE C IIOMOIIIBIO
IIpakTuueckas pabora «Cpennue cpemHero apu@MeETHUECKOro M MeJHWaHbl. Pelath
3HAYEHUA». 3a/1aqu.
HaubGosblilee 1 HaMeHbIIIee 3HAYEHHUs HN3yuaTh CBOMCTBA CPEIHUX, B TOM YHCJIE C IIOMOIIBIO
YrCJI0BOTo Habopa. Pazmax 1 POBBIX PECYPCOB, B X0/I€ MPAKTUYECKUX PAOOT.
OcBauBaTh MOHATHA: HaubOOJbllee M HaWMEHbIIEe PoII
3HAYEHU YMCJIOBOTO MACCUBa, pa3Max. AKnacc
Pemarp 3amaum Ha BIOOD criocoba OMUCAHUSA JAHHBIX Yun.ru

B COOTBETCTBHH C HpHpO/’.‘[Oﬁ AAaHHBIX MW LIeJIAMH
HCcaeJ0BaHUA

CiayuaiiHas NI3MEH-YHBOCTH CrnygaiiHas wu3MeHUYMBOCTh (TpuMepnl) YacroTa 3HAYEHHH B| (cpamparh MOHATHS: YACTOTA 3HAYEHHH B MACCHUBE JAHHBIX, TPYIIHAPOBKS POIII
6D MaccnBe 1aHHbIX I'pynnuposka. I'ucrorpaMmbl. JAHHBIX, TECTOrpaMMa CTPOMTH U AHAJIM3HPOBATH [MCTOPAMMEI, MoAGUpary| ‘11J1ace
ITpaxkrudeckas pabora « CrydaliHaAN3MeHINBOCTD» IOAXO/AIIAH AT IPYIIHPOBKH. Vuu.ru
OcBauBarh rpadUuecKre IIPEZCTaBIEHUs Pa3HBIX
BHUJIOB CJIYyJallHOM WM3MEHYMBOCTH, B TOM 4YHCJIE C
TIOMOIIBIO IU(MPOBBIX PECYPCOB, B XOJl€ IPAKTHIECKOH
paboTsI
BBeneHue B TEOPUIO T'pad, BepmmHa, pebpo. IIpexncras-
rpacdos(4 1) JIeHUe 3a/1auu ¢ oMoIbio rpadaCrenendb (BaJeHTHOCTB) OcBausarp moHaTusA: rpad, Bepmuna rpada, pebporpada, crenens (BasentHocti| PIII
BEPLIUHBI BEpIINHBI), [leNh U NHUKI. OcBamBaTh MOHATHA: IIyTh B rpade, sitepos myti| AKiacce
Yuciao pedbep M cymMMapHas CTeleHb 06x071 rpada, OpUEeHTUPOBAHHBIH Tpad. Yuu.ru

BepmuH. Ilens u nuki. [Iyts B rpade
IIpencraBienne o cBA3HOCTH Tpada
O6xox  rpada  (sitepoB I1yTh)
IIpeacraBienre 06 OpUEHTHPOBAHHBIX

Pemars 3asaum Ha MOWCK CYMMBI CTeIlleHeHd BepIWH rpada, Ha MOUCK 00XO
rpada, Ha TIOVCK IyTel B OpHEHTHPOBAHHBIX Tpadax.
OcBauBaTh croco0bl IIPEJCTaBIEHUs 337ad U3 Kypca anrebpsl, TeoMeTpHy




rpacdax TEOPUU BEPOATHOCTEH, JPYTUX IIPEMETOB C IOMOIIBI0 rpadoB (KapThbl, CXeMb]
3JIEKTPUYECKHE 1elH, GYHKIIMOHAIbHBIE COOTBETCTBHA) Ha IIPHMepax




PemaTh 33724yl Ha IIPeJCTABJIEHHE U OIMCAHUE JIAHHBIX C ITOMOIIBI0 HU3YyYEHHDIX
xapaxrepuctuk. OOCy>KaTh IPHUMepHI CIYIaHHBIX COOBITHH, Majyio- BEPOATHBIX Y
IIPAKTUYECKH JOCTOBEPHBIX CJIydali- HBIX COOBITHH, WX POJIM B IPUPOZIE U JKU3HY
YyesIoBeKa

BepoAaTHOCTP M 4YacToTa Cily4aliHBIA ONBIT U CJIydaiiHoe coObITre. BepostHocTh f OcBauBaTh MOHATHUA: CAydalHBIN ONBIT M ciydaiiHoe coObITHe, MajoBeposATHoe ¥ PIIII
CJIy4aiHOTO COOBITHSA yacrora coObITHA. POJIb MaJIOBEPOATHBIX U MPAKTHYECKy MPAKTHIECKH IOCTOBEPHOE co0bITHeE. . AKmace
(49) JI0CTOBEPHBIX COGBITHI BIPUPOAE U B obmecTBe. Moner{ Y13YJaTh 3HAYMMOCTb MAJIOBEPOATHBIX coOBITHH B IIPUPOJiE U o6megTBe Ha BaXHBD Vyp.ru
¥l HTpaJIbHAs KOCTh B TEOPUU BEPOSITHOCTEIH. nmpuMepax (aBa- pPHH, HeCYacTHBIE CIIyYaW, 3al[UTa II€PCOHAIBHOU HHMOpMAaINH
IIpakTuueckas pabora «HacToTaBbINaieHUs OpIa» Nepefiaa 1aHHbIX). .
I/Isyqa'rb POJIb KJIACCUYECKUX BEPOATHOCTHBIX MO- JeJIen (MOHeTa, urpajbHasg KOCTb
B TEOPUU Bepo- ATHOCTeH.
Hab6mogaTe 1 M3y4aTh YacTOTy COOBITHH B IIPO-
CIBIX SKCHEDUMEHTaX, B TOM THC/Ie € HOMOLIBIO nudpoBBIX  pecypcoB, B  XOfe
IIPaKTUYECKON
006001eHne, KOH-TPOJIb Ilpencrasienne gaHHbIX. Ormmca- TejlbHAas CTAaTHCTHKA) POIII
(59) BepoATHOCTH CIIydalfHOro COOBITUSA AKnacc
TIoBTOPATH N3yUeHHOE U BBICTPAUBATh CUCTEMY 3HAHUH. Yun.ru

8 knacc (He MeHee 34 y)

HazBanue pa3saesa H
pasi OcHOBHOe copep:KaHue XapakTepHuCcTUKA AeATeTbHOCTH 00y Ia0 X CH
(rembl) (4ncI0 9YacoB)
IloBTOpEHUE Kypca IIpencraBieHre  JTaHHBIX Omcaf POIIL
P (4 9) p ’ C " IIoBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY 3HAHUH. AKnace
9 .
7 waacca (4 ;eﬁlﬁfmg ;ZaTHgTHK?{H qJ;yan;Hij Pemats 3amaum HA TpE/ICTaBJeHHE KM ONUCAHUE [AHHBIX C IIOMOIIBI0 H3yUEHHDL)
Hz6§ a OCTb. Lpeanue CIOBOTQ  yapakrepucrnk Pemarh sagaum Ha TNPEACTABIEHHE TPYIIMPOBAHHBIX JAHHBIX ¥ YUA.IU
C pa. 5 B OIHCAHUE CIIyYalHOU U3MEHUYUBOCTH.
JIyIauHBIE  COOBITUA. DEPOATHOCTH W popyayy ganaun Ha ompesesieHne 9acTOThI CIydaiiHbIX COGBITUIA, 0GCYK/eHHe IPIMEpPO}
YaCTOTHI. Krnaccuueckue MOJIeJTY

TEOPDUU  BEPOATHOCTEH: MOHETa Y
UrpajbHas KOCTb

CJIyJaHHBIX COOBITUH MaJIOBEPOSTHBIX U MIPAKTHYECKU JJOCTOBEPHBIX CIIYYAaWHBIX COOBITHH
UX POJIM B TIPUPO/IE U YKU3HU UeJIOBEKa

OnucarejabpHanA cra
THUCTHUKA. PacceuBa
HHeE JaHHBIX

(49)

OtwioHeHus. Jlucmepcuss uuciaoBor( OcBauBaTh NOHATHUA: JUCIEPCUs U CTAHZAPTHOE OTKJIOHEHHUE, MHCIOJIb30BaTh 3TY E%H
Habopa. CraHZapTHOe  OTKJIOHEHH{ XapaKTEPUCTHUKHU JJI ONMCAHUSA PACCEUBAHUA JJAHHBIX. ace
YHCJIOBOTO Habopa. JuarpaMvb| BeiaBurarb rumoressl 00 OTCYTCTBHM WM HAJIWYWMA CBSA3W [0 AuarpaMmay YUYU.IrU

paccenBaHUsI paccenBaHUsI.

KOMIIBIOTEPA

CTpOI/ITb AuarpaMmbl paCC€UBaHUA II0 UMEIIUMCA JaHHBIM, B TOM YHC/I€ C IIOMOIIbBI]




POIII

MHuoskecTBa (4 1) OcBauBaTh NOHATHA: MHOXECTBO, 3JIEMEHT MHOK€E-CTBA, TI0OJIMHOECTBO.
MHuoxkecTBO, 1moaMHOKecTBO.  Orre- AKnacce
BbINOJIHATH ONepanyuu HaJl MHOXKeCTBAMH: 00'be-ANHEeHe, IIepecedeHue, JOI0THEeHHe.

panyMy Haj MHOXECTBAMH: O0beu- Vam.ru
HEHHeE, IlepeceYeHne, 10MoTHEHNE. )

., . . POIII
CpoiictBa omepanuii HaZ, MHOXe- Vcmosb3oBaTh CBOMCTBA: IEPEMECTUTENBHOE, C€O- YETaTeIbHOE, PACIPEIEIUTETBHOE AKace
CTBAaMH:  II€PEMECTUTEJIPHOE,  COYe-| BKJIOYEHH.
TaTeJIbHOE, pacrpeseuTeaIbHOE, Vcnonp3oBath rpaduuecKoe IPeICTaBIeHue MHO- KECTB IIPY OIHMCAHUHU PeasIbHbIX IPOLeccol YUu.ru
BKJIIOUEHU . U SIB- JIEHUH, IIPY PeIleHNH 33729 U3 APYTUX YIeOHBIX IPEAMETOB U KypCOB

I'paduueckoe TmpeacTaBleHUE  MHO-
JKECTB




POIII

BepoaTHOCTH OcBauBaTh MOHATHUA: BJIEMEHTAPHOE COOBITHE, CJIy- YaWHOE COOBITHE KaK COBOKYITHOCTY
CJIyYaiiHOTO COOBITHS 0JIATONIPUAT- CTBYIOIINX 3JIEMEHTAPHBIX COOBITUN, PAaBHOBO3- MOKHBIE 3JIEMEHTAPHBI( AKmacc
coObITHS. VYuu.ru
6 dnemenTapHble coGbrTs. CrydaiiHble Pemiath 3a7jauy  Ha BBIYHC/IEHHE BEPOSTHOCTEH C€O- OBITHH 10 BEPOSTHOCTSIM
coOBITHA. bnaronpusATcTBYIOIKE | 5j1eMeHTapHBIX COBBITH CTydaitHOTO OTIbITA.
sJIeMeHTapHbIe cOOBITHA. BeposaTHOCTH PermiaTth 3a/1aun Ha BBIYKUCIEHHE BEPOATHOCTEN CO- OBITUI B OIMBITAX C PABHOBO3MOKHBIM
cOOBITHH. OTBITHI ¢ PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSAMH, B TOM YKCJIE C IIOMOIIHI0 KOMIIBIOTEDPA.
3JIEMEHTapPHBIMU TIpOBOAUTH U U3yYaTh OIBITHI C PABHOBO3MOXKHBI-MU  3JIEMEHTAPHBIMK
cobbrtusaMu. CrydaiHBIA BBIOOD. COOBITUAMHU (cucriosp30BaHUEM — MOHET, UTPAJIBHBIX
IIpakTrueckas pa6ora « OIbITHI C KOCTeH JPyTrux Mo/jiesield) B X07ie MPaKTUIeCcKoH paboThl
PaBHOBO3MOXKHBIMU 3JIeMEeHTApPHBIMU
COOBITHSME »
BBeaenue B Teopuio OcBauBaTh IOHATHA: /epeBO Kak rpad 06e3 mukia, BUcA4Yasd BepIIMHA (JIUCT), BETBE PO
. : > ’ AKitace
rpagoB Hepeso. CBolicTBa epeBa: eINH- JIepeBa, IMyTh B JIEPEBE, IUAMETP JEPEBa.
4w CTBEHHOCTD IIyTH, CYIIIECTBOBAHUE BUCAUEH| W3ydarh CBOMCTBa JiepeBa: CyIECTBOBAHWE BHCA- Y€l BEPUIWHBI, €JUHCTBEHHOCTh MYTH Yymp.ru
BEPIIUHBI, CBA3b MEXK/IY YNCIOM BEPIIUH U| MEXIY /IBY- MA BEPIINHAMH, CBA3D MEXK/y YHUCIOM BEPIIHH U YUCIOM PEGEp.
grcsioM pébep. [TpaBuIo yMHOKEHHUS
. POIIL
Pemars 3a/1a411 Ha IIOMCK ¥ IIePEYHCIEHHe TIyTeil B IepeBe, ONpe/ie/IeH e YHC/Ia BePIIMH Kmace
unu pédep B mepese, 06xo07 GMHAPHOTO JlepeBa, B TOM YHCJIE C IPUMEHEHUEM IIPaBHIA
YMHOKE€HUA Vuu.ru
CirygaiiHbie COOBITHS OcBauBaTh MOHATH: B3AUMHO IIPOTUBOIIOJIOKHBIE COOBITHUS, OTIEPAIlUN HAJ[ COOBITHAMU PoIlI
(84) obbenuHe- HHE W TIiepecedueHre coOBITHH, auarpamma Odiiepa (Jiyiepa—BeHHa) AKnace
COBMECTHBIE U HECOBMECTHBIE COOBITHUS. Vuu.ru
V3yuath TEOpEeMbI O BEPOSITHOCTH OODbeAMHEHHs ABYX COOBITUN (HOPMYJIBI CIIOIKEHHUS
BEPOSITHO-CTEMH).
TIpOTHBOMOIOKHOE COBBITHE. JIHa- TpaMms Pemmate 3azauu, B TOM 4YHCIIE TEKCTOBbIE 3a/[adll HA ONpeE/Ie/IeHHe BUEPOHTHOCTef
Diiepa. OGbeIUHEHHE W  TepeceveHHy o6u1,e/:u/1HeHHﬂ U TmepecevyeHusi COOBITUU C TIOMOIIBIO YHC/IOBOM TPs- MOW, Auarpamy
COOBITHI. HecoBmecTHBIE cobbrrus| OH1€P2, POPMYIIBI CIIOKEHHUA Be- POATHOCTEH. .
®opmya P BepoATHOCTEH OcBauBaTh IMOHATHA: I[PABUIIO YMHOXEHHs BEPO- ATHOCTEH, YCIOBHAs BEPOATHOCTH
I .| HezaBHCHMBbIe COOBITHUS IEPEBO CIIyIAHHOTO OIIBITA.
paBuIo YMHOKEHUs BEPOATHOCTEN| - provyary, croficrBa (ompeznesieHns) HE3aBUCUMBIX COOBITHH.
A pen;
YeioBHas  BEPOATHOCTD  HESABHCHMBIY  perany, 3a71auu Ha OTIpe/ieJieH e U UCI0Ib30BaHNEeHe3aBUCUMBIX COOBITHI.
COOBITHA.
IIpencraBnenne CIy4alHOTO JKCIIe]
pHUMeHTa B BUJIE iepeBa
Perath 3a/1auyy Ha [MOUCK BEPOSATHOCTEH, B TOM YHCJIE YCJIOBHBIX, C KCIOJIH30BAaHUEN g?(gé e

JlepeBa CJIy- YaiHOTO OIIhITa

Vuu.ru




00001menue,
KOHTPOJIb

(449)

IIpencrasienue paHHbIX. Omuca- TeJabHas
cratuctuka. ['padpl.  Bepo-  ATHOCTY
CAy4yalHOTO  COOBITHA.  Jjie-  MEHTH)
KOMOMHATOPUKH

TIoBTOPATH U3YYEHHOE U BHICTPAUBATH CUCTEMY 3HAHHH.

PemaTtp 3azauu Ha WpE/ICTaBJIEHUE U OIMCAHHE JAHHBIX C IIOMOINBI0 H3yYEHHBI
XapakTepuCTHK.PemaTts 3a/1a4u ¢ mpuMeHeHreM rpadoB.

Perrath 33/1a4u Ha HAXOXK/€HHE BEPOSTHOCTH CJIy- YAWHOTO COOBITUS IO BEPOSITHOCTSM
3JleMeHTap- HbIX COOBITUH, B TOM YHCJIE B OIBITAaX C PAaBHOBO3- MOXKHBIMIE
3JIeMEeHTaPHBIMU COOBITUAMH.

Pemrats 3a1aun Ha HaXOXK/leHUE BEPOATHOCTEH OOBbEAMHEHN U IlepecedeHns COOBITHH, I
TOM YHC- JIe HE3aBUCHUMBIX, C WCIOJIb30BaHUEM IpadUIecKX IPe/ICTaBIeHUH |
JlepeBa CIIyJalHOTO OITBITA.

Pemartp 3asayn  Ha TeEpevncieHHe KOMOWHAnui (YUCiIa TEePECTaHOBOK, UHCIIY
cOYeTaHul), Ha Ha- XOXK/IeHUe BEPOSATHOCTEN  COOBITHI C IpUMeHeHUeN
KOMOWHATOPUKH, B TOM YHCJIE C UCIIOJIb30BAHNEM TpeyroabHuKa [Tackansa

PoIII
AKace
Yau.ru




9 knacc (He MeHee 34 4)

HasBanue paszaeJia o
(TembI) (UHCT0 YaCOB) CHOBHOE co/iepKaHue XapakTepucTuKa JeATeJIbHOCTH 00yIaIOIIUXCH
ITosTOpeHue Kypca IIpencrasnenne  gaHHBIX.  Omnuca| IToBTOPATH U3yYeHHOE U BBICTPAUBATH CHCTEMY }P;?(IHH
8 xiacca (4 1) TesJbHasA craThcTuka. Omepanuu HaJ| 3HAHUH. v acc
cobpITusAMU. He3aBuCHMOCTb COOBITUI PemaTh 3agauM Ha NpeJCTaBjeHNe U ONUCAHU( an.ru
JTAHHBIX.
Pewars 3asauyd Ha HaXOXK/EHHE BepPOSTHOCTEN]
o0BbelUHEHNUA U IlepecedeHHs COOBITUIH, B TOM YHUCIIE
HE3aBUCHUMBIX, C HCIIOJb30BaHHEM rpadudecKuy
[Ipe/ICTaBJIeHUN U JiepeBa CJIyIaiHOTO OIIbITA.
Pemiars 3ajgauu Ha [E€PEYHCIEHHEe KOMOWHAIU
(uncyia TEpecTaHOBOK, YHCJA COYETAHWIA), HA Haj
XOKJIEHUE BEPOSATHOCTEH COOBITHH ¢ IpUMeHEHUeM
KOMOWHATOPDHKH, B TOM 4HCIE C HKCIOJIh30BAHUEM
TpeyrosibHuKa [lackasns
deMeHThI KOMOU- KoMGHHATOpHOE MPABHJIO yMHOMeHus| OCBAMBATh —NOHATHA: KOMOMHATODHOE  IPABHI
HATOPHKU Ilepecraropky. dakropran. Coueranns YMHOMEHUSA, YIODAJOYEHHAs Napa, TPOHKa 0GHeKToy
4w M uucno  couerammil. Tpeyrospamy €PECTAHOBKa, daxTopran uwncia, coueraHue, UHCIT
Tackans. TIpakTideckas pabora coueraHwuii, TpeyrospbHuK [lackass. Pemars 3agaum Hy
«Bbrumcienne BEpOATHOCTElH ( UepeduciaeHne  ylIOpANOYCHHPIX I1ap, TPO€Y
HCIOITb30BAHMEM KOMGuHHATOpHprx| EPEUHCTICHHE MEPECTAHOBOK M COYCTAHUI d/eMeHTOY
(YHKIUH 3IEKTPOHHBIX TaOJIHI]» DasJINIHbIX MHOKECTB. .
Pewars 3asauy Ha IPUMEHEHHE YHCJIA COUETAHUH B
asnrebpe (coxpaléHHoe yMHOXKeHNe, 6nHOM HbI0TOHA).
Pemarh, npuMeHas KOMOUHATOPUKY, 3a/laui Ha BBIYUCIEHHE PO
BEPOSITHOCTEH, B TOM YHUCJIE C TOMOII[BI03JIEKTPOHHBIX TA0JIUI] B XO7IE AKace
TPAKTUYECKOH PabOTHI Vuun.ru
I'eomeTpuueckasn T'eomerpuueckas BepoAaTHOCTb.  Ciry- o ., POIII
P CBaMBaTh MOHATHE F€OMETPUUECKON BEPOSATHOCTH. Pemars 3axauy
BEPOATHOCTH JalHBIA BbIOOp TOYKHM U3 (QUTYPHI HE o 6 AKotace
(44) II0CKOCTH, M3 OTpeska, W3  AyrH Ha HAXOXK/[€HHe BEPOSTHOCTEH B OIBITAX, IIPEICTABUMBIX KaK BBIOOD
TOYEK U3 MHO- Yun.ru
OKDY?KHOCTH
TOYTOJIbHUKA, KDPYyra, OTpe3Ka WJIH AYyTH OKPYKHOCTU, YHCIIOBOIO
MIPOMEKYTKA
Hcnprranus HCHI’ITaHH? Yemex u Heymaua. Cepusl (Qcpampars NOHATHA: WCIBITAHWe, 3eMeHTapHOoe cobbrrme d LOLI
Bepuyiu (6 1) MCIIBITAHMEA 10 [ePBOTO  yCIeXal pepprramnm (yemex M HeyAada), Cepus HCIBITAHWH, HACTyIUleHHd J1E/1aCC
Wcnprranus  BepHy/H.  BepoATHOCTH pepporo yerexa (Heyaaun), Cepus HCIbITaHu BepHy . Yun.ru
cobpiTHii B cepuu UCIIBITAHUY  PemraTh 3agauM Ha HAXOXK/IEHHE BEPOSTHOCTEH cO- ObITHIl B cepuu
Beprysm. TIpakrudeckas pabora HCIIBITAHUI /10 IEPBOTO yCIexa, B TOM YHCJIe ¢ IpUMeHeHueM (HopMyJIb]
«Hcnprranus BepHysTH» CYMMBI ['e0- METPHUYECKOM IIPOTPECCHH.
Pemarp 3amaym Ha HAXOXK/IE€HHE BEPOSTHOCTEH 3JIEMEHTAPHBIX
COOBITUH B CEpUM UCHBITAaHWNA bBep- Hy/UIM, Ha HAaXOMKIEHUE
BEPOSITHOCTH OIPEAEIEHHOIO YKCJIA YCIIEXOB B CEPHH HCIIBITAHUN
bepHysutu. VIdyuaTts B X0A€ IPaKTHYECKON PadOThI, B TOM
YHUCJIE C TIOMOIIBIO IUGPOBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B CEPUH
ucnbITanui bepHysuu




CiayuaitHas
BestnunHa (6 9)

CiygaliHas BeJMYMHA H  pacIpesie-
JIeHHe BepoATHOcTed. MaTeMaTHuecKog
OXHU/IAaHWEe U JUCHEepCUA CIy4aiHOI
BEJIMYUHBI. IIpumepsl
MaTeMaTHYeCcKOTO OXKUZAHUA KaK

OcBOUTH MOHATHA: CIyJaliHAsA BeJINYNHA, 3HAUEHNEe CITyYaitHOU
BeJIMYUHBI, paclpe/ieJieHue BepoATHOCcTel. I3yuaTh M O00CYKAATH
TIPUMeEPBI TUCKPETHBIX U He-IPEePbIBHBIX CIIYIAHHBIX BEJTHYUH (POCT,
Bec yeJsio-

PoIII
AKnacce

VYun.ru




TEOPETHYECKOTO CPETHETO 3HAUEHUS
BEJINYUHBI.

IToHsATHE 0 3aKOHE OOJIBIINX YKCEIL.
V3mepeHne BepOATHOCTEN C ITIOMOIIBIO
vacrot. [IppuMeHeHne 3aK0HA OOJIBIITIX
quce

BEKa, YKMCJIIEHHOCTh HACEJIEHWs], J[PyIMe W3MEHUHMBBIE BEJUUUHBI, PACCMATPUBABIIUECS B
Kypce CTa- TUCTHKH), MOJIEJIbHBIX CJIYYaMHBIX BEJUUYUH, CBA3AHHBIX CO CAyYalHBIMU
onbITaMu (OpocaHue MO- HEThI, UTPAJIBHON KOCTH, CO CJIyJallHBIM BHIOOPOMU T. U.).
OcBauBaTh [MOHATHS: MaTEMATHYECKOE OJKHM/AHUE CIIyYalHOU BEJIMYMHBI KAK TEOPETUYECKOE
cpefHee3HAYEHe, UCIIEPCHS] CITyYaHHOU BEJIMYHNHBI KaK AHAJIOT IUCIIEPCUY YHCIOBOTO
Habopa.

Perrars 3a1a4uy Ha BHIYKMC/IEHUE MATEMATHUYECKOTOOKUAHUS U JUCIIEPCUU TUCKPETHOM
CJly4aliHOM BEJIMYMHBI 10 3aJaHHOMY PACIIPEIEe/IEHUI0, B TOM YHCJIE 38/1a4, CBA3AHHBIX CO
CTPaxOBaHHUEM U JIOTE-PESIMHU.

3HAKOMUTHCS C MATEMATUYECKUM OKHUAHUEM UUCIIEPCUEN HEKOTOPBIX PACIPEIEIEHUH,

B TOM YHCJIE PACIIPE/IE/IEHUsI CIIyYaliHON BEJIMUNHbI

«YHCJIO YCIIEXO0B» B CEPUU MCIIbITaHUN BepHysiu. M3ydarh yacToTy COOBITHUS B
TIOBTOPSIIOIINXCS CITy-YaHHBIX OIBITAX KAK CJIYUAUHYIO BEJTHIHHY.

3HaKOMUTBCS ¢ 3aKOHOM OosibIux unces (B hpopmebepHyswin): npu 60JIbIIOM YHCIIE OIIBITOB
YacToTa COOBITHs BITU3KA K €T0 BEPOSITHOCTH.

Pemrars 3a/1a4u Ha U3MEPEHUE BEPOSTHOCTEN C IIO-MOIIIBIO YACTOT.

OGcy:xaaTh POJIb 3aKOHA OOJIBIINX YUCET B 0O0CHOBAaHUH YaCTOTHOTO METO/Ia U3MEPEHHS

BEPOSATHOCTEH.

OGcy:kaaTh 3aKOH OOJIBIINX YHCET KaK MPOSIBJIEHHE CTATHCTUYECKOH YCTOMYMBOCTH H

M3MEHYHUBBIX SBJIEHUSAX, POJIb 3aKOHA OOJIBIITUX YHCEJ B IPUPOJIE U B JKU3HU YEJIOBEKA

PoIII
AKace
Yyn.ru

006o0uIeHe, KOHTPOJIb
(10Y)

IIpencraBieHue JaHHBIX. OmucaTesbHAS
CTAaTUCTHKA. BEPOATHOCTh CIIy4aHHOT(
COOBITHS. DJIEMEHThl KOMOWHATOPUKH
CityyaiiHble BEJTMIHUHBI M PACIIPEeIeHHS

IloBTOPATH W3YyYEHHOE U BBICTPAMBATH CHCTEMY

3HAHUH.

Pemiats 3agaud Ha TpeJCTaBJeHWe U OINHMCAHWE [AHHBIX. Pemarh 3agauyd HJ
HAXOXK/IEHHE BEpPOSITHOCTEU COOBITHH, B TOM YHCJIEe B OMBITAX C PaBHOBO3MOXKHBIMY
3JIeMEeHTapHBIMHU COOBITHSIMH, BEPOSATHOCTEH  OOBeIUHEHUS 7
nepecevyeHuss COOBITHUN, BBIYHUCIATH

BEPOSATHOCTH B ONBITAX C CEPUSAMU  CIIyYalHBIX

HUCIBITAHUH

PIIII
AKnacce
Yuu.ru







