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NMOACHUTEJIbHASA 3AMUCKA

OBLUASA XAPAKTEPUCTUKA YYEBHOIO NPEAMETA «MATEMATUKA»

[Ipumepnas pabowas mporpamMma IO MareMaThke miasi olydaromuxcs 5—9 kimaccoB pa3paboTaHa Ha OCHOBE
denepa’bHOIO TOCYNAPCTBEHHOTO0 00pPa30BaTENbHOTO CTaHAAPTa OCHOBHOTO 0O0LIero o0pa3oBaHusi ¢ Y46TOM H
COBPEMEHHBIX MHPOBBIX TPeOOBaHWH, MPEABABISIEMBIX K MaTEeMaTHUYECKOMY OOpa30BaHUIO, W TPATUIMHA POCCHUICKOTO
06pa3OBaHI/I$I, KOTOPBIC 00ecIIeunBaroT OBJIAJICHNUE KIIFOYEBBIMU KOMIICTCHIIUAMM, COCTABJIAIOIIUMHA OCHOBY IJIsI HCIIPEPBIB-
HOTO 00pa30BaHMs U CAMOPA3BUTHS, & TAKIKE LEIOCTHOCTh OOILIEKYIbTYPHOTO, INYHOCTHOTO U IMO3HABATEILHOIO PA3BUTHUS
obyuaromuxcs. B paboueit nporpaMme ydTeHsI HaeH U MoNokeHns KoHmenu pa3BUTHS MaTeMaTHIECKOT0 00pa30BaHus B
Poccuiickoit denepanuu.

B smoxy mumgpoBoii Tpanchopmammu Bcex chep HeTOBEUECKOH AESATEIHHOCTH HEBO3MOXHO CTaTh 0Opa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOil MaTeMaTHYeCKOW IOATOTOBKH. YJK€ B INKOJIE MaTeMaTHKa CIY>KHT OIOPHBIM
MIPEIMETOM ISl U3yYEHUS] CMEXHBIX AUCIUIUINH, a TIOCHIE IIKOJIBI pealbHOW HEOOXOIMMOCTBIO CTAaHOBHTCS HETIPEPBIBHOE
obOpazoBaHue, 4YTO TpeOyeT MOJHOLICHHON 6a30Boi 00mIe00pa3oBaTeIbHON TOATOTOBKH, B TOM YUCJIE U MaTeMaTHYeCKOH.



310 00YCIIOBIEHO TEM, YTO B HAIIK THU PACTET YUCIIO MPO(ECCHH, CBSI3aHHBIX C HETIOCPECTBEHHBIM IPUMEHEHHEM MaTeMa-
THKH: U B chepe dJKOHOMHKH, U B OM3HECE, U B TEXHOJOTHMUECKHUX OOJACTIX, M Jake B TyYMaHHUTApHBIX chepax. Takum
00pa3zoM, KpyT IIKOITBHUKOB, U1 KOTOPBIX MaTEMaTHKA MOJKET CTaTh 3HAYUMBIM IIPEAMETOM, PACIIHPSIETCS.

[TpakTHdeckas MoONE3HOCTh MATEMAaTHKH O0YCIOBIEHA TEM, YTO €€ IIPEIMETOM SIBISIOTCS (yHIaMEHTAIbHBIE CTPYKTYPHI
HAIleTO MHpa: TPOCTPAHCTBEHHBIE (OPMBI M KOJMYECTBEHHBIC OTHOIICHHWS OT TPOCTEHIINX, YCBaWBacMBIX B
HETIOCPEICTBEHHOM OIIBITE, 10 JOCTAaTOYHO CJIOKHBIX, HEOOXOIUMBIX AJISI Pa3BUTUS HAYYHBIX W NMPUKIAgHBIX uueil. bes
KOHKPETHBIX MaTeMaTHYECKUX 3HAHUH 3aTPyJHEHO MOHUMAaHHE MPUHIUIOB YCTPOHCTBA M MCIOJIB30BAHUS COBPEMEHHOI
TEXHUKH, BOCHPHUATHE W HWHTEPIPETAlus Pa3HOOOpa3HOW CONMANBHOW, SKOHOMHYECKOW, MOJIUTHYECKOW WH(OpMAaIny,
Mano3¢GGeKTHBHA TOBCEAHEBHAS TPAKTHUECKAs NEATENLHOCTh. KaXkJoMy UelOBEKy B CBOEH KU3HH IPUXOANTCS BBITOIHIT
pacdéTsl M COCTaBIIATH AaITOPUTMBI, HAXOAWTh W IPHUMEHATh (OPMYJIBI, BIANCTh MNPAKTHUYECKUMH MNpPUEMAMH
TEOMETPHUYECKUX HM3MEPEHHH M IOCTPOCHUH, YHWTaTh WH(OPMAIMIO, MPEICTABICHHYI0 B BUAE TaONWI, OUarpaMM H
rpa(uKoB, )KUTH B YCIOBHAX HEOTPEICIEHHOCTH U TIOHUMATh BEPOSITHOCTHBII XapaKkTep CIydalHBIX COOBITHI.

OmHOBpEMEHHO C pacHIpeHreM cdep NPHUMEHEHWS MaTeMaTHKH B COBPEMEHHOM oOmiecTBe Bcé 0Oosee Ba)KHBIM
CTaHOBUTCSA MAaTEMAaTHYECKHH CTHIb MBIIIJICHUS, MPOSIBISIIONIMICS B ONPENEIEHHBIX YMCTBEHHBIX HaBBbIKaxX. B mporecce
N3y4YCHUS] MAaTEMaTHKH B apceHal NMPHEMOB M METOAOB MBIIUICHHS YEIOBEKA €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS
WHIYKOUS M JeAyKOus, o0OOLIeHHe M KOHKPETH3alMsd, aHaJIW3 M CHHTE3, KIacCH(QUKamusi W CHCTEeMaTH3aIlisd,
abcTparupoBanue u aHatorus. OOBEKTH MATEMAaTHYECKUX yMO3AKIIOYEHHUH, TPAaBIIa HX KOHCTPYHUPOBAHUS PACKPHIBAIOT
MEXaHM3M JIOTHYECKHX MOCTPOEHHH, CIIOCOOCTBYIOT BBIPAOOTKE yMEHUs (OPMYJIHpPOBATh, OOOCHOBEIBATH M JOKa3bIBATh
CYXIICHHMS, TEM CaMbIM Pa3BHBAIOT JIOTHUECKOE MBIIIICHNE. Bemymas posib IpuHaLIeKUT MaTeMaTHKE U B (POPMHUPOBAHUH
ANTOPUTMUYECKONH KOMITIOHEHTHI MBIIUICHHS M BOCHHTAaHMM yMEHHH [eHCTBOBaTh IO 3aJaHHBIM ajrOpUTMaM,
COBEpIICHCTBOBATH H3BECTHBIE M KOHCTPYNPOBATH HOBBIE. B mporiecce penreHust 3a1a4 — OCHOBOH y4eOHOH JesTeNbHOCTH
Ha ypOKax MaTeMaTHKH — Pa3BUBAIOTCS TaK)Ke TBOPUECKAs M MPUKIAIHAS CTOPOHBI MBIIIIICHUSL.

OOyueHne mMareMaTHKE Na€T BO3MOXHOCTh Pa3BUBATh y OOYYaIONIMXCS TOYHYIO, PAIlMOHAIBHYIO W MH()OPMATHBHYIO
peub, yMeHHE OTOMpaTh Hambojee MOIXOISIINE S3bIKOBBIC, CHMBOJIHMYECKUE, rpa)uuecKhe CpeicTBa A BBIPAKEHUS
CYXIICHHUH W HarJSITHOTO UX HPEACTABICHUS.

Heo6xoaumMbIM KOMIIOHEHTOM 00IIIei KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUH SABJISIETCS 00I1Iee 3HAKOMCTBO C METOIAMH
MO3HAHMS JCHCTBUTEIBHOCTH, NMPEACTABICHUE O MPEAMETEe W METOJax MaTeMaTHUKH, WX OTIMYHHA OT METOMOB JIPYTHX
€CTECTBEHHBIX ¥ TYMaHHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MMPUMEHEHHS MaTEMAaTHKH [UISl PELICHHS HAYYHBIX W IPUKJIAJIHBIX
3agad. Takum oOpazoM, MaTeMaTHIecKoe 00pa3oBaHNe BHOCHT CBOW BKJIaa B JOPMHUPOBAHKE OOMIEH KyIbTypHI YeIOBEKa.

W3yuyeHne MaTeMaTHKH TaKXKe CIIOCOOCTBYET 3CTETHYECKOMY BOCIIMTAHHIO YEJIOBEKa, TIOHUMAHHIO KPACOTHI U N3SIIECTBA
MaTEeMaTHYECKHX PacCyXICHUH, BOCIIPUATHIO T€OMETPHIECKNX (OPM, YCBOCHHIO HJIEH CHMMETPHH.

LEJIN N OCOBEHHOCTU U3YYEHUA YYEBHOIO NMPEAMETA «MATEMATUKA». 5-9 KJIACCbI
ITpuopuTeTHEIMHU IETIMH 00yUeHHI MaTeMaTHKe B 5—9 kiaccax SBISIOTCA:

m QOpMHUpOBaHHE LEHTPAIBHBIX MaTEeMaTHYECKUX IMOHATHH (YMCIIO, BEJIMUMHA, TreoMeTpuueckas (urypa, rnepeMeHHasl,
BEPOSITHOCTh, (PYHKIMS), 00ECHEUMBAIONINX NPEEMCTBEHHOCTh M IEPCIEKTUBHOCTh MaTeMaTHYECKOro 00pa3oBaHUs
00yYaroIIUXCs;

W I0/IBe/IcHHE 00ydalomuXcsd Ha JOCTYIHOM JIJISI HUX YPOBHE K OCO3HAHHIO B3aUMOCBSA3M MAaTEMAaTHKH M OKPY’KAIOIIEro
MHpa, TOHUMaHHe MaTeMaTHKN KaK YacTH 00IIel KyJIbTYpHI UeJIOBEUECTRa,

N pa3BUTHE HHTEICKTYalbHBIX W TBOPYECKHUX CIIOCOOHOCTeHl oOydaromuxcs, TIO3HABaTEIbHOM aKTMBHOCTH,
HCCIIEOBATENIBCKUX YMEHHH, KPUTUYHOCTH MBIIUICHHUS, HHTepeca K H3y4YEeHHIO MaTeMaTHKH;

m popmupoBaHue (HYHKINOHAIHHON MaTeMaTHIECKON TPaMOTHOCTH: YMEHUS PAaCIO3HABAThH MPOSBICHUS MAaTEMaTHIECKIX
MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEATBbHBIX J>KM3HEHHBIX CHUTYAIlMsIX M NPU HM3YYCHHH OPYTHX YIEeOHBIX
MIPEIMETOB, MPOSBICHHUS 3aBHCUMOCTEH W 3aKOHOMEPHOCTEH, GOpPMYIMPOBATh UX Ha SI3BIKE MAaTEMAaTHKU M CO3/1aBaTh
MaTeMaTHIeCKUE MOJIENTN, IPUMEHATh OCBOSHHBIN MaTeMaTHUECKHUH anmapar Ui peIeHus IPaKTHKO-OpUEeHTHPOBAHHBIX
3a[a4, HHTEPIIPETUPOBATD U OI[CHUBATH ITOTyYEHHBIE PE3yIbTATHI.

OCHOBHBIE JIMHUHM COJIEpXKaHWS Kypca MaTeMaTHKH B 5—9 kmaccax: «Yucia W BBIYHCICHHSA), «Anredpa»
(«Anrebpandeckne BRIPAKCHND», « Y PaBHEHHS M HEPABEHCTBAY ), « DyHKIm», «I'eometpusn» («I'eomerpraeckne Gpurypsl u
UX CBOWCTBa», «l3MepeHne reoMeTpHYEecKHX BEIUYNHY»), «BeposTHOCT M CTaTUCTHKA». [laHHBIE JTMHUU Pa3BUBAIOTCS
mapajuieNlbHO, KaKJIass B COOTBETCTBHH C COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBHCHMO OIHA OT JIPYTOH, a B TECHOM
KOHTaKTe M B3auMojeicTBuu. Kpome 3TOro, mx OOBEOWHSET JOTHYEeCKas COCTABIIAIONIAs, TPAAWIMOHHO TPHCYyIIas
MaTeMaTHKe W TPOHHU3BIBAIONIAsl BCE MaTeMaTHYECKHE Kypchl M cojepxarenbHele JuHUHA. CQopMynnpoBaHHOE B
®DenepadbHOM TOCYIapCTBEHHOM O0pPa30BaTEIFHOM CTaHAApPTE OCHOBHOTO 00mIero oOpa3oBaHUS TpeOOBaHHE «yMEThH
OTIEPHPOBATH NOHATHIMH: OTIPE/ICIeHNE, aKCHOMa, TEOpPEMa, JOKa3aTeIbCTBO; YMEHHE PacIO3HABATh HCTUHHBIEC U JIOXKHBIC
BBICKA3bIBaHHS, IPUBOIUTH IPUMEPHI U KOHTPIIPHMEPBI, CTPOUTH BBICKA3bIBAHUS M OTPHUIIAHHS BEICKA3bIBAHUI» OTHOCHTCS
KO BCEM KypcaMm, a (popMHpOBaHME JIOTHUECKUX YMEHUH pacIpeaenseTcs 1Mo BceM rogaM oOydeHuUsI Ha yPOBHE OCHOBHOTO
obmero oOpa3oBaHms.

Conep:xaHne 00pa30BaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHMs [IpumepHOil paboueil mporpamMMel,

pacnpenenéHHbIM 10 TogaM 00ydeHHs!, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IIPHHIIUIINAIBHBIM

BompocaM oOydaromuecst oOpamaniuch HEOAHOKPATHO, YTOOBI OBIAJCHHE MAaTEMATHUCCKUMH IOHATHSIMA W HaBBIKAMHU



OCYIIECTBISUIOCH TIOCIEIOBATENbHO U IOCTYNATEIbHO, C COOJIIOCHUEM MPUHIIMIA [TPEEMCTBEHHOCTH, & HOBBIC 3HAHUS
BKJIIOYAJINCh B OOIIYIO0 CHUCTEMY MaTeMaTHYECKUX IMPEACTABICHUN 00ydJalomuXCsl, paciupss u yryonss e€, oOpasys
MPOYHBIC MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOIo NPEAMETA «MATEMATUKA>» B YYHEBHOM NJIAHE

B cootercTBHM ¢ DenepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM OCHOBHOTO 0OIIEro 00pa3oBaHUs
MaTeMaTuKa SIBISeTCsl 00sI3aTeNIbHBIM MTPEAMETOM Ha JaHHOM ypoBHe oOpaszoBanus. B 5—9 kiaccax y4eOHbIH npenmer
«Marematuka» TPaJAUIHOHHO U3Y4aeTCs B paMKax CJIeIYIOIIHMX Y4eOHBIX KypcoB: B 5—6 Kiiaccax — Kypca «MaTteMaTHkay,
B 7—9 Kkiaccax — KypcoB «AireOpa» (BKIJIOYas SJIEMEHTHl CTATUCTUKU U TEOPUU BeposiTHOCTed) U «I'eomerpusy.
Hacrosueit nporpaMmoii BBOIUTCS CaMOCTOATENbHBIN Y4eOHbIN Kypc «BeposTHOCTh U CTAaTUCTHKAY.

Hacrosimeit mporpaMmoii npeycMaTpuBaeTcst BbIJICJICHHE B y4eOHOM IUIaHE HA 3yYeHHe MaTeMaTuku B 5—6 kiaccax 5
yueOHBIX 4acoB B HEJEN0 B TEUEHHE KaXJOro rojga oOydeHus, B 7—9 kinaccax 6 y4eOHBIX 4acoB B HEJEIIO B TEUYCHHE
Ka)XJJ0ro rojia o0yueHus, Bcero 952 y4eOHbIX yaca.

TemaTnueckoe IIaHUPOBaHUE YYEOHBIX KYPCOB M PEKOMEHIyeMOe paclpesesieHHe Y4eOHOTO BPEeMEHH ISl U3y4eHHs
OTJENIBHBIX TeM, NIPEUIOKEHHBIC B HACTOSAIIEH NMporpaMMme, Hallo pacCMaTpUBATh KaK MPUMEPHBIE OPHEHTHPHI B IOMOIIb
COCTaBUTEJIIO aBTOPCKOM paboueil MporpaMmbl U HPEKAE BCErO YUUTET0. ABTOp paboueil mporpaMmbl BIIpaBe YBEIUYUTh
WA YMCHBIIUTD MPEITIOKCHHOE YHACIIO YUCOHBIX YaCOB HA TEMY, YTOOBI yIIIyOUTHCS B TEMATHKY, 00JIee 3aMHTEPECOBABIIIYIO
YUEHHKOB, WJIM HANpaBUTh YCHJIUS Ha IIPEooJIeHHE 3aTpydHeHui. JlomycTUMO Takke JOKalIbHOE NepepacnpeneicHue U
MIEPEeCTaHOBKA 3JEMEHTOB COJep)KaHUS BHYTPH JaHHOTO kiacca. KoiamuecTBO NMpoOBEpOYHBIX paboOT (TeMaTHUeCKUil u
UTOTOBBIH KOHTPOJb KaueCTBAa YCBOCHHs YUEOHOro Marepuala) M MX TUI (CaMOCTOSATENIbHbIE M KOHTPOJbHBIE PabOoTEHI,
TeCTLI) OCTAarOTCsA Ha YCMOTPCHUEC YUUTECIIA. Taxoxe YUYUTEIb BIIPpaB€ YBCINYUTH WKW YMCHBUIUTH YUCIIO y‘I€6HLIX 4acoB,
oTBei€HHBIX B IpuMepHoi paboueil mporpamMme Ha 000OLICHUE, TOBTOPEHHE, CHCTEMATHU3aMI0 3HAHUH 00YYaromuxcs.
EJZ[I/IHCTBGHHI)IM, HO MNMPUHIUIIMAJIBHO BaXXHBIM KPUTCPUCM, ABJIACTCA TOCTUKCHUE PE3YJIbTATOB o6yquH51, YKa3aHHbIX B
HacTosLIel mporpamme.

NNAHUPYEMBIE PE3YJIbTATbl OCBOEHUA YYEBHOIO NPEAMETA «MATEMATUKA>» HA YPOBHE
OCHOBHOIO OBLUEro O6PA30OBAHNUA
OcBoenne yueOHOro mpenmera «MaremaTHKa» JTODKHO oOecrieunBaTh JOCTH)KEHHE Ha YPOBHE OCHOBHOTO OOIIEro

O6pa3OBaHI/IH CJICAYIOMUX JUIHOCTHBIX, METAIIPCAMCTHBIX U NIPEAMCETHBIX O6paSOBaT6J'ILHBIX PE3yJIbTATOB!

JINYHOCTHBLIE PE3YJIbTATbI
JIngHOCTHBIE Pe3yJIbTaThl OCBOEHHS IIPOrpaMMBbI y4eOHOTO TipeiMeTa « MaTeMaTHKa» XapaKTepu3yloTCs:

MaTp1oTHyeckoe BOCMUTAHME:

MPOSIBIEHUEM MHTEpeca K IMPOLUIOMY M HACTOAILIEMY POCCHUICKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K
JIOCTUKEHUSM POCCUUCKUX MAaTEMAaTHKOB U POCCUHUCKOM MaTeMaTUYECKON IIKOJIbI, K UCIIOIb30BAHUIO 3TUX JOCTHKEHUU B
JIPYTUX HAyKax M MPUKIAJHBIX cepax.

paXxaaHCKOe U lyXOBHO-HPaBCTBEHHOE BOCTUTaHMe:

TOTOBHOCTBIO K BBITIONIHEHHUIO 00s3aHHOCTEH IpayKAaHNHA U PeaTU3aliy €ro Mpas, MPeACTaBICHUEM O MaTeMaTHUECKUX
OCHOBaX (pyHKIIMOHMPOBAHHS Pa3IMUHBIX CTPYKTYD, SIBJICHUH, MPOLEAYp IPaskJAaHCKOTo oluiecTBa (BHIOOPHI, OMPOCHl U
IIp.); TOTOBHOCTBIO K OOCY>KICHUIO STHYECKUX MPOo0IeM, CBA3aHHBIX C MPAKTHYECCKUM IPUMEHEHHEM JOCTIXKCHUN HAyKH,
OCO3HAHHMEM BayKHOCTU MOPAJIbHO-ITUUECKUX PUHIUIIOB B IEATEIBHOCTH YUEHOTO.

TpyAoBoe BoCnMTaHMe:

YCTaHOBKOW Ha aKTHBHOE y4acTUE B PELUICHUU INPAKTUUYECKUX 3aJad MaTeMaTUYECKOM HAIpaBJIEHHOCTH, OCO3HAHHEM
BaXHOCTH MaTeMaTHYECKOTO 00pa30BaHMs HA MPOTSHKCHUN BCEH KHU3HM JJIS YCIEITHON PO eCCHOHANBHON A TeTbHOCTH
1 pa3BUTHEM HEOOXOMMbIX YMEHHUH; OCO3HAaHHBIM BEIOOPOM M MTOCTPOCHNEM WHANBHAYATbHON TPACKTOPHH 00pa30BaHUS U
KM3HEHHBIX IIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEMH.

CTETMYECKOE BOCMMUTaHME:
CITOCOOHOCTBIO K OMOIMOHAIBPHOMY M ICTETUYECKOMY BOCHPHATHIO MaTEeMaTHUYECKHX OOBEKTOB, 3ajad, pEIICHUH,

paCCy)K}IeHHﬁ; YMECHUIO BUACTh MAaTEMAaTUICCKNE 3AKOHOMEPHOCTH B NUCKYCCTBE.
LleHHOCTM Hay4yHOro No3HaHus:

OPI/IGHTaHI/ICﬁ B JICATCIBHOCTH HAa COBPEMCHHYIO CUCTEMY HAY4YHBIX Hpe}.‘lCTaBHeHI/Iﬁ 00 OCHOBHEIX 3aKOHOMEPHOCTAX
pa3BUTHA YC€JIO0BCKA, IPUPOABI U OGHICCTBa, MOHUMAaHUEM MaTeMaTHYECKOM HAYKH KakK cq)epm YeJI0BEUYECKOM JACATCIBbHOCTH,
JTaroB eé pa3BUTHA U 3HAYUMOCTU JId PA3BUTHSA HUBUIN3AILUU; OBJIAJACHUCM A3BIKOM MATEMATHUKH U MaTeMaTH4YECKOM
KyJ'ILTypOﬁ KaK CpCACTBOM MO3HAHUA MUPA; OBJIAACHUCM HpOCTeﬁmHMH HaBbIKaMH HCCHGHOB&TGHLCKOﬁ JACATCIbHOCTH.

duznyeckoe BocnuTaHue, GOPMUPOBAHME KyNbTypPbl 340POBbs 1 SMOLIMOHA/ILHOMO 6aaronony4ms:



TFOTOBHOCTBIO MPUMEHSTh MAaTEMaTHYECKUE 3HAHHMS B MHTEpPECaX CBOETO 3[0POBbs, BEICHHUS 37I0pPOBOro 00pasza KH3HU
(3mopoBoe THTaHWE, COANAHCHPOBAHHBIM PEXHM 3aHATAH H OTIbIXa, peETyJsapHas QU3NYecKas aKTHBHOCTD);
c(hOpPMUPOBAHHOCTHIO HABBIKA pe(ICKCHH, TPU3HAHUEM CBOETO MPaBa Ha OMIKOKY U TAKOTO e MpaBa JAPyroro 4enoBeka.

JKomnornyeckoe BoCruTaHue:

OpHEHTaLEe Ha MPUMEHEHWE MAaTEMaTWYeCKUX 3HAHUW JUIl PEIICHUS 3a7ad B 0OJACTH COXPAHHOCTH OKpY’KarolIeh
cpenbl, IUIAHMUPOBAaHMS IOCTYIIKOB M OIEHKH HX BO3MOXKHBIX IOCIEACTBHH U1 OKpY’KarolleH Cpeabl; OCO3HaHHEM
I700aIBHOTO XapaKTepa SKOTOTHIECKUX POOIIEM U My Tel MX PEIICHUs.

JIMYHOCTHbIE pe3ynbTaTbl, 06ecneynBatoLMe afanTaumio 06yUaOLWErocs K M3MEHSIOLLMMCS YCIIOBUSIM COLIMABHOM M NPUPOAHON Cpeabl:

TOTOBHOCTBIO K JECHCTBHSAM B YCIOBHAX HEOINPEACIEHHOCTH, NMOBBIIICHUIO YPOBHS CBOEH KOMIIETCHTHOCTH depe3
MPaKTHYECKYIO JESTEIBHOCTh, B TOM YHCIE YMEHUE YUNUTHCS y APYTHX JIOJAEH, IPHOOPETaTh B COBMECTHOM JESTEIFHOCTH
HOBBIC 3HAHUS, HABBIKM ¥ KOMIIETEHIINN U3 OTIBITA JPYTHX;

HEOOXOANMOCTBIO B (POPMHPOBAHMH HOBBIX 3HAHHWH, B TOM YHCIE (QOPMYIHPOBATh HICH, TOHSATHA, TUIOTE3BI 00
00BEKTax U SBJICHUAX, B TOM YHCJIE paHEE HE N3BECTHBIX, OCO3HABATH AC(HIUTHI COOCTBEHHBIX 3HAHUH M KOMIIETCHTHOCTEH,
IIJIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIlHMIO, BOCHPHHHMATh CTPECCOBYIO CHUTYAIlMIO KaK BBI30B, TPEOYFOUTHH
KOHTPMEp, KOPPEKTHPOBATh NPUHUMAEMBbIC PEIICHUSI U ACHCTBUS, (JOPMyNIMpOBaTh M OLECHUBATh PUCKH M ITOCIEICTBUS,
(hOpMHPOBATH OTIBIT.

METANPEAMETHbDIE PE3YJIbTATbI

MerTamnpeaMeTHbIE pe3yJbTaThl OCBOCHUS MPOrpaMMbl y4eOHOro mpeamera «MareMaTuka» XapakTepH3YIOTCS
OBJIAJICHUEM VHUBEPCANbHBIMU NOZHAGAMENbHBIMU OCUCMEUIMU, YHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OCliCMEUSMU U
VHUBEPCATLHLIMU PE2YSIAMUBHBIMU OCUCMBUIMU.

1) Vuueepcanvhvle nosnasamenvhble Oelicmeus 00ecnewusarom GopmMuposanue 6a308blX KOZHUMUBHBIX NPOYECCos8
obyuarowuxcs (0cgoenue Memooo8 NO3HAHUS OKPYJICAue20 Mupda, HPUMEHEHUe J02UHEeCKUX, UCCIe008AMENbCKUX
onepayuil, ymerui pabomams ¢ uH@opmayuet).

BasoBble formyeckue AeNCTBUS:

N BBIBIITH M XapaKTEPU30BaTh CYIIECTBEHHbIC NPH3HAKM MATEMaTHYECKUX OOBEKTOB, HMOHATHH, OTHOLICHUH MEXIy
MOHATHAMY; (OPMYJIHPOBATh OIpEACIEHHUsS IOHATHI; YCTaHABJIMBAaTh CYNIECTBEHHBIH INPH3HAK KJIACCH(HUKALNH,
OCHOBaHHMS 17151 0000IIEHNS M CPaBHEHHS, KPUTEPHUH ITPOBOAMMOTO aHAIIN3a;

W BOCTIPHHUMATh, (HOPMYJIMpPOBAaTh M MPeoOpa3OBHIBATH CY’KACHHS: YTBEPAMTEIbHBIE M OTpPHUIATEIbHBIC, EIMHUYHBIC,
YacTHBIE M 00IINE; yCIOBHEIE;

N BBIIBJSITH MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aHMMOCBS3HM M TPOTHBOpedns B (pakrTax, NaHHBIX, HAONIOACHUSX H
YTBEPKIACHUSAX; PEAIaraTth KpUTEPUH [UIS BEISIBICHNS 3aKOHOMEPHOCTEH 1 MPOTHBOpPEYNii;

W JIeNIaTh BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX M MHAYKTHBHBIX YMO3AKIIOYCHUH, yMO3aKIIIOUeHUH
TI0 aHAJIOTUH;

W pa3dMpaTh J0Ka3aTeNIbCTBA MAaTEMAaTHYECKUX YTBEPKAECHUH (IPsIMBIE M OT MPOTUBHOTO), MIPOBOANUTH CAMOCTOSITEIHHO
HECJIOKHBIC JIOKA3aTeIbCTBA MAaTeMaTHYeCKHX (DaKTOB, BBICTPaMBATh apryMEHTAlWIO, HPUBOAWTH MPUMEPHl H
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCY KACHHS;

W BBIONpaTh croco0d penieHust y4ueOHOHM 3amadm (CpaBHMBAaTh HECKOJBKO BapHMAaHTOB PEIICHWs, BHIOWpaTh Hamboiee
TIOJXO/SIITNH C yYETOM CaMOCTOSTEIbHO BBIZICTICHHBIX KPUTEPHEB).

BasoBble 1ccneaoBaTenbekue AeHCTBMS:

N UCIIOJIF30BaTh BOIMPOCHI KAaK HCCIICIOBATEIbCKUA HHCTPYMEHT MO3HAHUS; (POPMYIMPOBATH BOIMPOCH], (HUKCUPYIOIIUE
MPOTHBOpEYHEe, Npo0JIEeMy, CaMOCTOSTEIBHO YCTaHABJIMBAaTH KMCKOMOE U JaHHOe, (HOpMHUpPOBATH THIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3ULUI0, MHEHHUE;

N IIPOBOJUTH TI0 CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIOXKHBIM SKCIEPUMEHT, HEOOJBIIOE HWCCICIOBAHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHIECKOT0 00BEKTa, 3aBUCIMOCTEN 00BEKTOB MEKIY COOOM;

B CaMOCTOSTEIBHO (POPMYIMPOBATH 000OIIEHHUS M BEIBOJIBI IO Pe3yJIbTaTaM MPOBEAEHHOTO HAOIFOICHUS, UCCIICTOBAHHS,
OIICHUBATh JOCTOBEPHOCTH NMOJIYYCHHBIX PE3YJIbTATOB, BEIBOJIOB U 00OOIICHHIA;

B [IPOrHO3MPOBATh BO3MOXKHOE DPAa3BUTHE NPOLECCA, a TAKXKE BBIABUIATH MPEANOJIONKEHUS O €ro pa3BUTUU B HOBBIX
YCIIOBUSIX.

Pa6ota ¢ nHdopmaumeii:
H BBIABJIITH HEAOCTATOYHOCTDh U I/I36I)ITO‘{HOCTB HH(bOpMaL[PIPI, JaHHBIX, HCO6XOIH/IMBIX JJIA pCUICHUA 3a/1a4u;
W BBIOMpATh, AHAIM3MPOBATH, CHUCTEMATH3MPOBATh W HMHTEPIPETHPOBATh MH(POPMAIMIO Pa3IWIHBIX BHIOB U (HopM
MIPEICTaBICHNUS;
m BEIOMpaTh (hopMy mpencTaBieHIsI HHQOpMAIMY 1 WINTFOCTPUPOBATDH pPelIaeMble 3a/1a4l CXeMaMH, TuarpaMMaMi, HHON
rpaduKoi ¥ UX KOMOMHAIISIMH,
N OIICHWBATh HAAEKHOCTh WHGOPMAIMHM [0 KPUTEPUSAM, TNPEITIOKCHHBIM YYHTENeM WIH CGHOPMYIHPOBAHHBIM
CaMOCTOSITENTBHO.



2)  Vuusepcanvuvie KommyHuKamuenwie Oelicmeus 006ecnequsarom c@hOpMUpoSaHHOCMb COYUATLHBIX HABBIKOS
obyuarowuxcs.

ObuweHne:
N BOCIIPHHUMATH 1 (POPMYIIHPOBATE CYKICHUSA B COOTBETCTBUH C YCIOBHSIMH H IISIISIMH OOIICHUS; ICHO, TOYHO, TPAMOTHO
BBIpaXKaThb CBOI0 TOYKY 3PEHHSA B YCTHBIX M IIMCBMEHHBIX TEKCTaxX, AABaTh IOSCHEHMS IO XOAY DEIICHMS 3aladH,
KOMMEHTHPOBATh MOJIYYEHHBIN pe3yibTar;
M B X0/1¢ 00CY»XIeHUS 3a7aBaTh BOIIPOCHI IT0 CYIIECTBY 00CYXKIaeMOU TeMBI, POOJIEMBI, peIIacMoii 3a1a4H, BEICKAa3bIBATh
WJEV, HAlCJICHHBIE HA IOMCK PEIICHMS; CONOCTABIIATh CBOM CYXICHHUA C CYKICHUSAMM IPYTHX YYaCTHHUKOB JIHAIIOTA,
00Hapy>XUBaTh Pa3InIHe M CXOCTBO MO3UIIHIL; B KOPPEKTHOH (hopMe PopMyITHpoBaTh pa3HOTIIACHS, CBOU BO3PAKCHUS;
N IPEACTaBIATh PE3yNbTaThl PEIIeHHus 3afadd, IKCIEPHUMEHTa, MCCIECAOBAHUS, IPOEKTa; CAMOCTOSTEIHFHO BBHIOMPAThH
(hopMaT BEICTYIUICHHS C YIETOM 3a[a4 IPE3EHTANN U 0COOCHHOCTEH ay TUTOPHH.

CoTpyaHMYecTBo:
N IIOHIMAaTh W HCIONB30BAaTh IIPEHMYIIECTBA KOMAaHAHOM W WHAWBHIAYAIBHOW pabOTHl TIPH pPEUICHHH YYeOHBIX
MaTeMaTHYECKUX 3ajad; IPUHUMATH [IeJIb COBMECTHOH NesATeIhHOCTH, ITIAHUPOBATH OPTaHU3AIHI0 COBMECTHOH padoTHI,
pacnpenenaTh BUAbI paboT, TOTOBAPHBATHCS, 00CYKIATh MPOIECC U PE3YIbTaT paObOThI; 0000IaTh MHECHHS HECKOJIBKUX
JIIOJICH;

B y4acTBOBATh B TPYIIOBBIX (popMax paboThl (00CYXACHHs, OOMEH MHCHHSIMHU, MO3TOBBIC IITYPMBI M JIp.); BBIMOJIHATH
CBOIO YacCTh pabOThl U KOOPAMHUPOBATH CBOU JCUCTBHS C JAPYTHMMHU YICHAMH KOMAHJIbI, OLICHHBATH KaYECTBO CBOETO
BKJIaJIa B OOIIUI MPOYKT IO KPUTEPUIM, CHOPMYTUPOBAHHBIM YUYACTHUKAMH B3aHMOJICHCTBUSI.

3) VHuusepcanvhvie pezynamuensle Oelicmgus obecneuusarom GopmMuposanue CMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX

HABBIKOB TUYHOCIU.

CaMoopraHu3auus:

B CAMOCTOSITEIIFHO COCTABIATH IUIAH, aJTOPUTM PEIICHHUS 3aadd (WM €ro 4acTb), BEIOUPATH CIIOCOO PEHICHUS ¢ yIETOM
AMECIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH W KOPPEKTUPOBATh BapHaHTHI pPEIICHUI C
y4€TOM HOBOIT HH(pOpMALIHH.

CaMOKOHTPOb:

N BJIaJICTH CIIOCO0aMH CaMOTPOBEPKH, CAMOKOHTPOJIS TIPOIIecca W Pe3yNbTaTa PeIICHH MaTeMaTHYSCKON 3a/1a4w;

B [IPEJBHAJIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIPU PEIICHUH 3a]1a4d, BHOCUTh KOPPEKTHUBBI B JEATEILHOCTh Ha
OCHOBE HOBBIX 00CTOSITEIIECTB, HAIICHHBIX ONIHOOK, BEISIBIICHHBIX TPYIHOCTEH;

N OIICHUBATH COOTBETCTBHE PE3yJIbTaTa ACSITEIHHOCTH TIOCTABIICHHOH MEIH U YCIOBHSM, OOBSICHATH PHYUHBI TOCTHKCHHUS
WA HeTOCTHYKEHUS IIeJTH, HAXOIUTh OIMUOKY, TaBaTh OIIEHKY MPHOOPETEHHOMY OITBITY.

NMPEAMETHbBIE PE3YJIbTATbI

IMpeamerHsle pe3ynbraThl ocBoeHHs [IpumepHOil pabodel mporpamMmbl 10 MaTeMaTHKE IIPEACTAaBICHBI O ToJaM
00ydeHHs B CIEAYIONIUX pa3zeax MporpaMMbl B paMKax OTAENBHBIX KypcoB: B 5—6 Kiaccax — Kypca «MareMaTnka, B
7—9 xknaccax — KypcoB «Anrebpa», «['eomerpus», «BepoaTHOCTh U CTaTHCTHKAY.
Pa3BuTne JOTMUECKUX NPEICTABICHUH M HABBIKOB JIOTMUECKOTO MBIIIIEHHUS OCYIIECTBISIETCS HA NMPOTSDKEHWH BCEX JIET
0o0y4eHUs: B OCHOBHOH MIKOJIE B paMKax BCEX Ha3BaHHBIX KypcoB. IIpearmoraraercs, 4To BBITYCKHHK OCHOBHOH IIKOJIBI
CMOXXET CTPOHMTh BBICKA3bIBAHWS W OTPHIAHMS BBICKa3bIBAHWH, pPacliO3HABAaTh WCTHHHBIE M JIOXKHBIC BBICKa3bIBaHMS,
MIPUBOJMTH NMPUMEPH U KOHTPIIPUMEPBI, OBJIAJEeT MOHATUSIMU: ONpeNeNICHne, aKCHOMa, TeopeMa, I0Ka3aTeIbCTBO — H
Hay4UTCS MCIIOIb30BaTh MX IPH BBHITIOJIHEHNH yU4eOHBIX U BHEYYEOHBIX 3a/1a4.

NMPUMEPHAS PABOYASA NPOTrPAMMA YYHEBHOIO KYPCA «MATEMATUKA>». 5—6 KJIACCbI

LLEJZIU N3YHEHUA YYEBHOIO KYPCA
[TpnopuTeTHBIMU LENAMU 00YUSHHSI MaTEMaTHKE B 5S—6 KJlaccax SIBIISIOTCS:

N [IPOIOJDKEHHE (POPMHPOBAHUS OCHOBHBIX MAaTeMaTHYECKHMX IOHSTHH (YMCIO, BENMYMHA, reoMeTpuueckas Qurypa),
o0ecreunBaroNINX MPEEeMCTBEHHOCTh 1 MEPCHEKTUBHOCTh MaTeMaTHYECKOT0 00pa3oBaHus 00y4aronuxcs;

N pa3BUTHE MHTEUIEKTYyaJbHBIX M TBOPYECKMX CIOCOOHOCTEH 0OOydYarommxcs, II03HaBaTENbHOW AKTHBHOCTH,
HCCIIeI0BATENbCKUX YMEHHUH, HHTEpEca K U3YyUEHUIO0 MaTeMaTHKH;

W [10/[Be/ICHHE O0YYAIOIMXCsl HA JIOCTYIHOM JUIsS HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3M MAaTEMaTHKU M OKPY>Karollero
MHpa;

m popmupoBaHue (YHKIMOHAIBHONW MaTeMaTHYeCKO IpaMOTHOCTH: YMEHHUSI Paclio3HaBaTh MAaTeMaTHYECKHUE OOBEKTHI B
peaJbHBIX KHU3HEHHBIX CUTYalUsX, IPUMEHATh OCBOCHHbBIC YMEHHMs JUIS PELICHHs NPaKTHKO-OPUEHTHUPOBAHHBIX 3ajad,
HMHTEPIPETUPOBATH TOIyUYEHHBIE PE3yJIbTaThl U OLEHUBATH UX HA COOTBETCTBUE NMPAKTHUECKONW CUTyallUu.

OCHOBHBIE JIMHUH COJIEPKAHHUA Kypca MaTeMaTHKH B 5—6 Kiaccax — apudmMeTndeckas U reoMeTpudeckas, KOTOphIe
Pa3BUBAIOTCA NapaJUIeTHHO, K&KIAass B COOTBETCTBUH C COOCTBEHHOM JIOTHKOH, OJTHAKO, HE HE3aBUCHMO OJIHA OT JAPYTOW, a B



TECHOM KOHTAKTE€ U B3aMMOAEHUCTBHHU. Takxe B Kypce MPOHUCXOIUT 3HAKOMCTBO C 3JIEMEHTAMH aITreOphl M OMHCATEIbHON
CTaTUCTHUKH.

W3zyuenne apudMeTHIeckoro MaTepraga HAUYMHACTCS CO CUCTEMATH3allly U PA3BUTHS 3HAHUI O HATYPaIbHBIX YHCIAX,

MOJTyYEHHBIX B Ha4adbHOW IMIKouse. [Ipu 3TOM COBEpIICHCTBOBAaHHWE BBIYMCINTEIBHOW TEXHUKHM M (POPMUPOBAHHE HOBBIX
TEOPETHUYECKUX 3HAHUHM COYETACTCS C PAa3BUTHEM BBIYHCIUTEIBHOW KyJBTYPBI, B YACTHOCTH C OOYYEHHEM IPOCTEHIINM
npuéMaM TIPUKHUIKKA U OLEHKH PE3yJIbTaTOB BBIYMCICHUH. V3ydeHHe HaTypalbHBIX YHCEN IIPOJOIDKaeTcs B 6 Kiacce
3HAKOMCTBOM C HA4aJIbHBIMH HOHITUSAMH TEOPUH ACTUMOCTH.
Hpyro#t xpynHbli OJ0K B comepkKaHUM apU(METHIECKOH JTHHUU — 3TO Apodu. Hauamo m3ydeHHWs OOBIKHOBEHHBIX U
ECSITHIHBIX ApoOeil oTHeceHO K 5 Kiaccy. DTO MEpBBI 3Tal B OCBOSHUM poOei, Korja MPOUCXOAWT 3HAKOMCTBO C
OCHOBHBIMH HJICSIMHU, TOHATUSIMH TeMbI. [Ipy 3TOM paccMoTpeHne 0OBIKHOBEHHBIX APOOEH B MOTHOM 00BEME PEAIIECTBYET
N3YUYECHUIO JIECATHYHBIX APOOEH, ITO Lenecoo0pa3Ho ¢ TOUKH 3PEHUS JOTUKU M3JI0KEHHS YUCIOBOM JIMHUH, KOTIa IPaBMIIa
JEUCTBUH C AECATUYHBIMH APOOSMH MOJKHO OOOCHOBaTh Y)K€ H3BECTHBIMH AITOPUTMAaMH BBIIOJIHEHUS AEHCTBHH ¢
OOBIKHOBEHHBIMU JpPOOSIMH. 3HAaKOMCTBO C JECSATHYHBIMH JApOOSMH PpacIIMPUT BO3MOXHOCTH JUIS TTOHUMAaHUS
o0yJaromuMucs MPHUKJIAJAHOTO TPUMEHEHUsT HOBOW 3alMCH MPU HM3YyYEHWH JPYTHX NPEIMETOB W NPH HPAKTHICCKOM
ucnonb3oBaHun. K 6 ximaccy oTHeCEH BTOPOH 3Talm B M3YYCHHH APOOEH, Tlle MPOUCXOANT COBEPIICHCTBOBAHNE HABHIKOB
CpaBHEHHUS M TpeoOpa3oBaHMS ApoOeil, OCBOGHHE HOBBIX BBIUMCIHTEIbHBIX aIrOPUTMOB, OTTAYMBAHWE TEXHUKH BBI-
YHUCJICHUH, B TOM 4YHCJIE€ 3HAYCHUH BBIPAKCHHUM, CONEPXKAIINX M OOBIKHOBEHHbIC, M ACCATHYHBIC IPOOH, yCTAaHOBIICHHUE
CBSI3€H MEXAy HUMH, pacCMOTpEHHE NMPUEMOB pelIeHus 3aJad Ha IpoOu. B Hauane 6 kiacca MpOMCXOIUT 3HAKOMCTBO C
MOHSTHEM MPOLICHTA.

OCoOCHHOCTBIO H3YUYCHHsI IOJIOKUTENBHBIX M OTPHLATEIBHBIX YHCEN SABISIETCS TO, YTO OHH TakKXe MOTYT
paccMaTpuBaThCsl B HECKOJIBKO 3TanoB. B 6 xiacce B Havyane n3ydeHns: TeMsl «[10I0KnTEIbHBIE U OTPUIATEIbHBIC YHACIIA»
BeIgersieTcst moareMa «llenble uncna», B paMkax KOTOPOH 3HAKOMCTBO C OTPHIATENBHBIMH YHCJIAMH U JEHCTBHAMHU C
MOJIOKUTEIBHBIMI M OTPUIATEIFHBIMH YHCJIAMH TPOUCXOIUT Ha OCHOBE COJEP)KATEIbHOTO MOAXOAA. DTO MO3BOJIAET HA
JIOCTYITHOM YPOBHE MO3HAaKOMHTbH YYaIIUXCS MPAKTHYECKH CO BCEMU OCHOBHBIMHU TOHATHSIMU TEMBI, B TOM YHCJIE U C
MIpaBUJIaMH{ 3HAKOB ITPH BEITTOJTHEHUH apu(METHUCCKHUX AeHCcTBUH. VI3yueHne paiinoHaIbHBIX YHCENT HA TOM HE 3aKOHUNTCH,
a OyzeT mpoJOIKEHO B Kypce anreOpsl 7 Kilacca, 9To CTaHET CIIEAYIONIHM ITPOX0JIOM BCEX MPHUHIMITHAIBHBIX BOIIPOCOB, TEM
caMbIM pa3JieNieHue TPYAHOCTEH OOJer4aeT BOCIPHATHE MaTepualia, a paclpelesieHHe BO BPEMEHH CIIOCOOCTBYET
MIPOYHOCTH MPHOOPETAEMBIX HABBIKOB.

IIpn oOyueHMM pemIeHHIO TEKCTOBBIX 337a4 B 5—6 Kiaccax HCHONB3YIOTCS aph(MeTHYecKue IMPUEMBI PELIeHUs.
TexcroBble 3a/1auy, pemIaeMple IPH OTPAOOTKE BBIYMCIMTENBHBIX HAaBBIKOB B 5—O6 Kilaccax, paccMaTpHBAIOTCS 3ajadd
CIIEAYIONINX BHUJOB: 33/1a4X Ha JBIKECHUE, Ha YacTH, HAa MOKYNKH, Ha paboOTy M NMPOU3BOJUTEIILHOCTh, HA TPOLEHTHI, Ha
OTHOIIEHHS ¥ nponopiun. Kpome Toro, oOyuaroniiecs: 3HaKOMSITCS ¢ IpUEMaMy pelIeHHs 3aa4d nepedopoM BO3MOXKHBIX
BapUaHTOB, y4aTcs paboTaTh ¢ MHGOPMAIMEH, MPEACTaBICHHON B (hopMe TaOIHII HITH IHarpaMM.

B IlpumepHoii paboduell mporpamMme NperyCMOTPEHO (HOPMHPOBAHHE MPONEAEBTHUECKHX — alredpandecKknx
npeAcTaBiIeHUi. BykBa Kak CHMBOJ HEKOTOPOrO 4YHCIa B 3aBHCHMOCTH OT MaTeMaTHYECKOro KOHTEKCTA BBOJUTCS
MOCTENIeHHO. DByKBEHHass CHUMBOJIMKA MIMPOKO HCIOJB3YEeTCsl MPEXIEe BCEro Ul 3aluCH OONMX YTBEPXKICHUH W
TIpeATIoKeHUH, (POPMYII, B 4ACTHOCTH ISl BBIYMCIICHUS] TEOMETPUIECKUX BEJIMUHH, B KAUECTBE «3aMECTUTEIISD) YHCIIA.

B kypce «MaremaTukm» 5—6 KiaccoB INpeJCTaBlICHA HarjIAqHas T€OMETpHs, HalpaBlieHHas Ha pa3BHTHE OOpa3HOTO
MBIIIIEHUs], TPOCTPAHCTBEHHOTO BOOOPAKEHMSI, M300pa3UTENIbHBIX YMEHHH. JTO Ba)XKHBIH 3Tall B W3yYEHUH T'€OMETPHH,
KOTOPBI OCYIIECTBIISIETCS Ha HATJLIIHO-TIPAKTHYECKOM YpPOBHE, ONHMpAeTCs Ha HalAHO-00pa3HOe MBbIIUICHHE
oOyvaromuxcsi. bornpmias poib OTBOAWTCS IPAKTUYECKOH AEATENBHOCTH, OIBITY, SKCHEPHUMEHTY, MOJICIHPOBAHHMIO.
OOyuaronyecs: 3HaKOMSITCS C T€OMETPHUYECKUMH (UTypaMH Ha IIOCKOCTH M B IPOCTPAHCTBE, C MX MPOCTEHIINMHU
KOH(UTypauusiMu, ydarcsi U300pakaTh WX HA HEJIMHOBAHHOW W KJIETYAaTOH Oymare, paccMaTpHMBaIlOT MX HpOCTeHIIne
cBolicTBa. B mpomecce m3yueHMs HarISJHOM I€OMETPHM 3HAHMS, INOJIyYeHHbIE OOYYAIOIIMMHKCS B HadaJlbHOM IIKOJIE,
CUCTEMATHU3HPYIOTCS U PaCIIUPSIOTCS.

MECTO YYEBHOIO KYPCA B YYEBHOM MNJIAHE

CornacHo y4eOHOMY TUIaHy B 5S—6 KJ1accax M3ydaeTcs HHTETPUPOBAHHBIN MpeaMeT «MaTeMaTHKa, KOTOPBIA BKIIIOYAET
apupMETHUECKH MaTeprall U HAlJSAIHYI0 TEOMETPHIO, a TAaK)Ke MPOIEJEBTHYECKUE CBEICHUS U3 aiareOpbl, DJIEMEHTHI
JIOTHMKHU W HayaJla OMMCATeIbHON CTaTUCTHUKH.

Y4eOHbIH MIaH Ha M3yuyeHHUEe MaTeMaTHKH B 5—O6 Kiaccax OTBOJIUT HE MEHee 5 y4eOHBIX YacoB B HENETIO B TEUCHHE
Ka/10ro roja o0ydeHus, Bcero He MmeHee 340 y4eOHbBIX 9acoB.

COAEPX>XAHME YYEBHOIO KYPCA (NO rogAM OBYYEHUSA)
5 knacc

Hamypansnsle yucna u Hyno

HarypanpHoe uncino. Psag Hatypansabix uncen. Yucno 0. M300paxeHre HaTypalbHBIX YUCEN TOUYKaMU Ha KOOPIUHATHON
(InCIOBO) MPSIMOIA.

[osnnmonHas cuctema curcieHns. PuMckas Hymepanus Kak IpuMep HeTIO3UIIMOHHOM CUCTEMBI cCUucIeHus. JlecsaTnanas
cHCTEMa CUUCIICHHUS.



CpaBHeHHE HATYpaJbHBIX YHCEN, CpaBHEHWE HATypalbHBIX Yucenl ¢ HynéM. CrocoObl cpaBHeHms. OKpyrieHue
HaTypalbHbIX YUCEIL.

CnoxeHne HaTypalbHBIX YWCEN; CBOMCTBO HYJA NPH CIOKCHWHU. BBlUMTaHME Kak JeHcTBHE, OOpaTHOE CIIOKCHHIO.
YMHOKEHNE HATypaJIbHBIX YHCEN; CBOMCTBA HYJSI W COUHUIBI NPH yMHOXEHHUW. JleneHwe Kak aedcTBue, oOpaTHOE
yMHOXKEHUI0. KOMIIOHEHTBI HNEHCTBWIA, CBS3p MEXKAYy HUMH. I[IpoBepka pes3ynbraTa apU(PMETHIECKOTO IeHCTBHUS.
[lepemecTHuTeNbHOE U COYETATENBEHOE CBOICTBA (3aKOHBI) CJIOKEHHUS M YMHOKCHHSA, PACIIPEAeTUTEIFHOE CBOUCTBO (3aKOH)
YMHOKEHHUSL.

Hcnonp3oBanue OykB 11 0003HAYCHHUS HEM3BECTHOTO KOMIIOHEHTA M 3aIIMCH CBOMCTB apr()METHICCKIX TCHCTBHA.

Jenuteny u KpaTHBIE YHcTia, pa3iokeHne Ha MHOXUTENH. [IpocTeie 1 coctaBHBIE uncia. [Ipu3Haku nemuMocTs Ha 2, 5,
10, 3, 9. lleneHuie ¢ OCTaTKOM.

CreneHb ¢ HaTypaJIbHBIM MTOKa3aTeIeM. 3aliCh YHCIIA B BUAE CYMMBI Pa3psIIHBIX CIaracMBbIX.

UucnoBoe BblpakeHHE. DBbluuciieHME 3HAYEHUN YHMCIOBBIX BBIPDAKEHUH; TOPSNOK BBIIOJHEHUS JCHCTBUIL.
Hcnonp30BaHUE TPH BEIYHCICHUSIX IIEPEMECTUTENHFHOTO W COYETATEIIFHOTO CBOWCTB (3aKOHOB) CIOXKEHHS M YMHOXKCHUS,
pacIpeAennTeIbHOrO CBOHCTBA YMHOKCHUS.

Jpoou
[IpencraBnenue o 1podu Kak criocode 3amucy 4acTu BeauuuHbl. OObIKHOBEHHbIE IpoOu. [IpaBuiibHbIC M HENPaBHUIIbHBIC

npobu. CMmemanHas ApoOb; MPEACTABICHHE CMEIIAHHON IpOoOU B BHIIC HEMPABIIBLHON APOOH U BBIJACICHHE ICJIOW YaCTH
yyciIa U3 HEMpaBWIbHOM apobu. M3o0paxenue apobelt ToukaMu Ha 4HCIOBOM mnpsmoil. OcHOBHOE CBOICTBO IpoOwu.
Coxkparenue apobeii. [Ipusenenue qpodu k HOBoMy 3HaMeHaTes 0. CpaBHEHUE APOOCH.

CrnoxxeHne ¥ BbIYMTaHHE ApoOed. YMHOXeHHE W JiefieHHne JApoOeli; B3auMHO-o0parHble apoOu. HaxosxaeHue vactu
LIEJIOTO U IIeJIOTO TI0 eT0 YacTH.

HecstnuHas 3anuch apobeit. [IpencraBnenne aecsiTHYHONW NpoOH B BHJE OOBIKHOBEHHOM. M300pa)keHHe NecsTHYHBIX
npoOeii ToukaMu Ha YUCIIOBOH mpsiMoi. CpaBHEHHE JIECITHYHBIX IpOOeit.

Apudmernyeckre NeHCTBUS C NECATHYHBIMU Apo0siMu. OKpyTIIeHHE NECITUUHBIX APOOEH.

Pewenue mexcmoewix 3a0au

Pemenne TekcToBBIX 3a1a4 apupMeTHIeCKIM crtocodom. PernreHne mormueckux 3agad. Pemenne 3aqad mepedopom Beex
BO3MOJKHBIX BapHaHTOB. VIcIIONTb30BaHME TIPH PEIICHUH 3371249 TaOJIHI] i CXEM.

Pemenne 3amad, cojepiKamux 3aBHCHUMOCTH, CBS3BIBAIOIIME BEIUYMHBI: CKOPOCTB, BpEMs, pACCTOSHHE; IIeHa,
KOJIMYEeCTBO, CTOMMOCTh. EJMHUIIBI H3MEpEeHHUs: MacChl, 00bEéMa, IIEHBI, PACCTOSHUS, BPEMEHH, CKOPOCTUA. CBSI3b MEXKIY
SIMHUTIAMH U3MEPEHUS KaXKIO0H BETNINHEI.

Perrenne oCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBneHne naHHBIX B BUAE TaOJIHII, CTOIOYATHIX JHATPAMM.

Haznaonaa zeomempus

Harnsignelie npencrasienus o Gpurypax Ha IDIOCKOCTH: TOYKA, NPsiMasi, OTPE30K, JIyd, yroj, JIOMaHas, MHOTOYTOJIbHUK,
OKPYKHOCTb, KpYT. Yroi. IIpssMoil, OCTpBIii, Tyoi U pa3BEPHYTHIN YIJIbL.

JlrHa oTpe3Kka, METpUYECKUE EAUHUIIBL JUIUHBL. J[JIMHA JOMaHOH, IEpUMETP MHOIOYTrOJIbHUKA. MI3MepeHue 1 nocTpoeHue
YIJIOB € IOMOLIBIO TPAHCIIOPTHUPA.

Harnsanele mpencraBieHns o GUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK; IPSMOYTOJIBHHUK, KBaApaT; TPEYTOJNBHHUK, O
paBeHCTBe QUryp.

N3obpaxenue Gpuryp, B ToM 4ncie Ha kierdaToit 6ymare. [loctpoenue koHbuUrypanuii u3 4actel npsiMoii, OKpyKHOCTH
Ha HEJIMHOBAHHOM W KjeTyaToil Oymare. Vcroyib30BaHne CBOMCTB CTOPOH | YTIIOB MPSMOYTOJBHUKA, KBaIpaTa.

[omane nPSAMOYTroJbHWKA M MHOTOYTOJNBHUKOB, COCTaBICHHBIX W3 IPSMOYTOJBHHKOB, B TOM 4HCIe (UTYD,
n300pak€HHBIX Ha KieTyaToi Oymare. EMuHUIBI n3MepeHus TIomaiu.

HarnsHaele npeacTaBieHns O MPOCTPAHCTBEHHBIX (DUTYpax: MPsIMOYTOJIBHBIN Tapauienenumnes, Ky0, MHOTOTpaHHUKH.
N3o6pakeHne MpoCTEHIINX MHOTOTpaHHUKOB. Pa3BEpTku kyba u mapamienenunena. Co3nanue Moeieid MHOTOTPaHHUKOB
(u3 Oymarwu, IpOBOJIOKH, IIJIACTHIIMHA | JP.).

O06BEM PSIMOYTOIBHOTO MapajuIeNenunea, Kyoa. Equanner n3meperns oobpéma.

6 knacc

Hamypansusvie uucna

Apudmernueckue NeiCTBUS ¢ MHOTO3HAYHBIMU HATYPAJbHBIMU YUCIaMH. YUCIIOBBIC BBIPaXCHUS, MOPSAIOK ACHCTBUIM,
HCTOJIb30BaHUE CKOOOK. VcIonb30BaHme PH BBIYHCICHUSIX IEPEMECTHTEb- HOTO U COYETAaTeIbHOTO CBONCTB CIOXKEHUS U
YMHOKEHHUS, paclpeieIUTeIbHOr0 CBOMCTBA YMHOKEeHUS. OKpYyTrieHHe HATypalbHBIX YHCE.

Jenmutenu W KpaTHBIC YKclia;, HAUOONBIIMKA OOINUI JETUTEeNh U HaMMEHbIee oOliee KpaTtHoe. J[enmMocTh CyMMBI U
npousBeneHus. JleneHue ¢ 0CTaTKoM.

Jlpoou
OObIkHOBEHHAs1 JApoOb, OCHOBHOE CBOMCTBO ApoOW, cokpamieHwe apoOeit. CpaBHEHHE W yHOPSAOYMBAHHE IPOOCH.

Pemienre 3a7a4 Ha HaXOXKJEHHE YacCTH OT IIEJIOr0 M LEJIOro IO ero 4acTu. J[poOHOoe 4YMCiio Kak pe3ysbTar ACICHHSL.
[IpencraBneHune qeCATHYHON IPOOH B BHJIE OOBIKHOBEHHOU IPOOH M BO3MOXKHOCTD MPEICTaBICHHSI OOBIKHOBEHHOH IpOOH B



BUJIE ACCATHIHON. JlecsiTHUHBIE NPOOH M METpHUECKas cucreMa Mep. Apu(pMeTHIECKHE ICHCTBHS U YHCIIOBBIE BEIPAXKEHHS C
OOBIKHOBEHHBIMH H JACCSITUIHBIMHU JPOOSIMU.
OtHomenne. JleneHne B JaHHOM OTHOIIEHNH. Macmmtad, npornopuws. [IpuMeneHne mponopunii Ipyu permeHnH 3aaad.
IlonsaTre mpoueHTa. BhIYnciieHWE MPOUIEHTa OT BEIMYMHBI M BEJIMYUHBI 10 €€ NPOLEHTY. BhIpakeHne HpoOIECHTOB
JIECATHIHBIMHU IpoOsiMu. Perrenne 3a1a4 Ha NpOLEHTHI. BripakeHne OTHOMICHNS BEIMYIHH B MPOLICHTAX.

Ilonoscumenvusle u ompuyamenvrovie HUCIaA

IlonoxutensHble U OTpuUlaTenbHble yncia. Llensle uncna. Moaynas ducia, reoMeTpUdecKas MHTEpIpeTanus MOMY st
yucna. Vzo0paxkeHrne ynce Ha KOOPIUHATHON NpsiMOiL. UHCIOBBIE TPOMEXKYTKH.

CpaBHeHue yncell. ApupMeTHIecKre NeHCTBUS C MOJIOKHUTEIbHBIMHA ¥ OTPULATEIEHBIMH YHCIIAMH.

[IpssiMoyrosipHas cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KOOpAWHATHI TOYKM Ha IUIOCKOCTH, a0clycca M OpJAWHATa.
[TocTpoenue Touek u GUryp Ha KOOPJHUHATHOMN IFIOCKOCTH.

Bykeennvie gvipasrcenusn

[Ipumenerne OyKB IS 3aITMCH MAaTEeMaTHUECKUX BBIPAKEHHUN M MpeutokeHmid. CBoMcTBa apiu(pMeTHIECKUX AEHCTBHA.
BykBeHHBIC BBIDOXCHUS W YHCIOBBIC IOJCTAHOBKH. DyKBEHHbIE PaBEHCTBA, HAXOXKICHHE HEM3BECTHOTO KOMIIOHEHTA.
Dopmynsl; popMyIel IepIMeETpa 1 IDIOMAAN PSIMOYTOJIbHHKA, KBajpaTa, 00bEéMa Napajuiesienuesna u Kyoa.

Pewenue mexcmosuix 3aoau

PemeHne TeKCTOBBIX 3a1a4 apu(pMeTHIeCKHM criocoOoM. Pemenue nornyeckux 3agau. Pemenue 3anau nepedopom Bcex
BO3MOJXKHBIX BapUaHTOB.

Pemwenne 3amad, copep)Kallux 3aBHCUMOCTH, CBS3BIBAIOLIMX BEJIMYHMHBL: CKOPOCThb, BPEMs, pacCTOSHUE; IIeHa,
KOJIMYECTBO, CTOMMOCTH; IMPOU3BOAMTENLHOCTh, BpeMs, 00bEM pabOThl. EAWHMIBI M3MEpeHHs: MacChl, CTOUMOCTH;
paccTosiHUs, BpeMeHH, CKOpocTH. CBs3b MEXIY SIUHUIAMU U3MEPEHHST KaXKI0H BEJIMUNHEI.

Pemenue 3a1a4, CBI3aHHBIX C OTHOLICHUEM, IIPONOPLHUOHATLHOCTBIO BEIMUMH, IPOLEHTAMHU; PEIIEHHE OCHOBHBIX 33/1a4
Ha JIPOOH U MPOLICHTHIL.

OueHKa U PUKKIKA, OKPYTJIICHUE Pe3yJIbTaTa.

CocraBneHne OyKBEHHBIX BBIPRKEHHUI 110 YCIOBHIO 3aa4H.

[IpencraBneHne NaHHBIX C MOMOMLIbIO Tabaul U auarpamm. Croj0yareie AuarpaMMbl: YTEHUE M MOCTpoeHHe. UTeHue
KPYTOBBIX AUArpamM.

Haznaonaa zeomempus

Harnsiguaelie npencrasienus o Gpurypax Ha IDIOCKOCTH: TOYKa, NPsiMasi, OTPE3OK, JIyd, yroj, JIOMaHas, MHOTOYTOJIbHUK,
YeThIPEXYTONBHIK, TPEYTOJIBHHUK, OKPY>KHOCTB, KPYT.

B3anMHOe pacmoioKeHHe OBYX MPSMBIX Ha IUIOCKOCTH, MapajjiefbHBIC IpsMble, MEePHCHIUKYISPHBIE TpsMBIE.
W3mepeHue pacCcTOSIHUN: MEXAY ABYMs TOUKAMM, OT TOUKH JI0 NIPSMOI; JUIMHA MapIIpyTa Ha KBAaJPaTHOU CETKe.

W3MepeHne u MoCTpOeHHe YTIoB ¢ TIOMOIIBI0 TPAHCIIOPTHPA. BUABI TPEyTrOJIEHUKOB: OCTPOYTOJIBHBIN, IPSMOYTOJIBHBIH,
TYNOYTOJIBbHBIHN; paBHOOEAPEHHBINH, PABHOCTOPOHHUN. UeTHIPEXYTOIBHUK, IPHIMEPHI YETHIPEXYTOJIBHUKOB. [IpsSIMOYyTOIBHUK,
KBaJIpaT: MCHOJIb30BaHUE CBOMCTB CTOPOH, YIJIOB, nuaroHajiel. 3o0paxeHune reoMeTpudeckux Gpuryp Ha HEJIMHOBAaHHOU
OyMmare c UCIIOJIb30BaHHEM LIUPKYJIsl, TMHEHKH, YTOJbHUKA, TpaHcopTupa. [loctpoeHus Ha kieT4aToii Oymare.

[Mepumerp MHOrOyronbHuUKa. [ToHsTHE TUIONIAM (GUTYPBI; SIUHHUIIBI U3MepeHHs IuIomanu. [IpubnmkéHHoe n3mMepenue
wronaau GUryp, B TOM YHCIIe Ha KBapaTHOU ceTke. [TpnbmmkéHHOe n3MepeHue AJIMHbI OKPY)KHOCTH, IJIOIIAIU KpYTa.

CuMMeTpHsi: HEeHTpallbHasl, OCeBasi M 3epKajbHas CAMMETpHH. [locTpoeHre cuMMeTpHYHBIX Quryp.

Harnsiaasre npencTaBieHus O MPOCTPAHCTBEHHBIX GHUTypax: MapajuieNenunes, Kyo, mpusma, mupaMua, KOHyC, IIIHHD,
map u chepa. M3o6paxenne npocTpaHCTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHMKOB, HUWIHWHApPA M KOHYycCa.
Co3znanne Mofesnei MpoCTpaHCTBEHHBIX (GUTyp (M3 OyMaru, IpOBOJIOKH, INIACTHIIMHA U JP.).

[TonsTre 00bEMa; eqMHUIIBI U3MepeHust 00béMa. OOBEM TPSIMOYTOIBHOTO NapasuIeenunena, Kyoa.

NJAHUPYEMBIE MPEAMETHbIE PE3YJIbTATbl OCBOEHUSI NPUMEPHOW PABOYEA MPOrPAMMbI KYPCA (no
rogAM ObYYEHUA)
OcBoenne yueOHOro kypca «MaremaThkay B 5—6 KiaccaX OCHOBHOW MIKOJIBI JIOJDKHO OOECTeurBaTh JOCTH)KCHHE

CIEYIOUINX IPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIHTATOB:

5 kiace
Yucna u ebluucienus
mIlonumare u IIpaBUIILHO yHOTpe6HHTB TEPMUHBI, CBA3aHHBIC C HATypaJbHBIMU YHCIAMU, O6I)IKHOBGHHBIMI/I )51
ACCATUYHBIMHU )IpO6HMI/I.
m CpaBHUBaTh W YIOPSAAOYMBATH HATypalbHBIE YHCIA, CPABHMBATh B IIPOCTEHUIIHMX CIydasx OOBIKHOBEHHBIE IPOOH,
JECATUIHBIC TPOOH.
m COOTHOCHUTH TOUKY Ha KOOPJIMHATHOM (YMCIIOBOH) IPSIMON ¢ COOTBETCTBYIOIIMM €i YUCIIOM U H300paKaTh HATypaJbHbIC
YHUCJia TOYKaMU Ha KOOPAWHATHOW (YHCIIOBOM) TPSMOHA.
m BrmonHAThe apupmeTndeckne ASUCTBUS C HATypalbHBIMHA YHCIAMH, ¢ OOBIKHOBEHHBIMH JAPOOSMH B TPOCTEHIINX
CITyJasx.
m BEIOTHATE IPOBEpKY, MPUKUIAKY PEe3yIbTaTa BEIYUCICHUI.
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m OKpyTIATE HATypaIbHBIC YHCTA.

Pewenue mexcmoewix 3a0au

m Peliate TEKCTOBBIC 3aJauu apH(bMeTH‘{eCKI/IM CII0CO0OM M C NOMOLIbKO OPTAaHU30BAHHOT'O KOHCYHOT'O HepeGOpa BCCX
BO3MOXHBIX BAPUAHTOB.

m Pemnats 3aJa4yu, COACPIKAIIMC 3aBUCUMOCTH, CBA3bIBAIOINC BCJIUYMHBI: CKOPOCTb, BpEM:, paCCTOAHUEC; I1ICHA,
KOJIMYCCTBO, CTOUMOCTbD.

m lcnonp3oBath KpaTKue 3a1nucu, CXEMbl, Ta6J'II/IIlH, 0003HaUEeHNS pyu pCUICHUU 3a1a4.

m [lo1p30BaThCsl OCHOBHBIMM €IMHUIIAMHU HU3MEPCHUSA: LICHBI, MACChI; PACCTOAHUA, BPEMCHU, CKOPOCTH; BbIpAXKaThb OJHU
C€AMHUIbI BEJINYUHBI YEPEC3 APYTHC.

II/I3BJ’IeKaTL, AaHaJIM3UpOBaTh, OLCHUBATH I/IH(IJOpMaHI/I}O, OpeaACTaBJICHHYIO B Ta6n1/1ue, Ha CTOJI0YaTOH Auarpamme,
HUHTCEPIIPECTUPOBATL NPEACTABJICHHBIC TaHHBIC, UCTIOJIb30BATh JaHHBIC IIPH PCIICHUU 3a1a4.

Haznaonan zeomempusn

m [Tonp30BaThCs reOMETPUYECKIMH MOHATHSIMH: TOUKA, PsIMasi, 0TPE30K, JIyd, YToJl, MHOTOYTOJIbHUK, OKPYKHOCTB, KPYT.
m [IprBOINTE IpUMEPEI 0OBEKTOB OKPY’KAIOIIETO MUPA, UMEIOIINX (OPMY H3yUEHHBIX T€OMETPHUUECKHUX (DUTYP.

m Vcrionb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJIAMH: BEpIIMHA CTOPOHA; C MHOTOYT'OJBHHKAMH: yTOJ, BEPIIHNHA,
CTOpPOHA, IMATOHANIb; C OKPYXHOCTBIO: PaJiycC, ANaMETp, LEHTP.

m I300pakaTh M3y4eHHbIE T€OMETpHIECKUE (UI'Yphl Ha HEJIMHOBAHHOW M KJIeTYaTOW OyMare ¢ MOMOIIBIO IUPKYJS U
JUHENKH.

m HaxouTh AJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C ITIOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KH 33JaHHOM JUTHHBI;
CTPOUTDH OKPYKHOCTH 33JJaHHOTO paJiyca.

m Vcrionb30BaTh CBOWCTBA CTOPOH M YIVIOB NMPSIMOYTOJBHUKA, KBAJApaTa IS MX MOCTPOCHMUS, BHIYMCICHUS IUIOMIAAN U
HepuMeTpa.

m BeruncaiaTe nepuMeTp M IUIOManh KBagpaTa, MPSMOYTONbHHUKA, (UTYp, COCTABICHHBIX M3 NPSIMOYTOJILHHKOB, B TOM
gucie Guryp, n300paxEHHBIX Ha KIeT4aToil Oymare.

m [lonp30BaThCsl OCHOBHBIMH METPUYECKUMH €IMHHWIAMH H3MEPEHHUS JIMHBI, IUIOMAAW; BBIPAXATh OIHU €IUHHUIIBI
BEJINYMHBI Yepe3 IpyTHeE.

m Pacrio3HaBaTh mapamienenuien, KyO, UCIOIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpO IpaHb, N3MEPEHHUS; HAXOIUTh
M3MEpEHNs apaiesenunesna, Kyoa.

m Beruncnsats 00bEM KyOa, apasienenunea no 3alaHHBIM H3MEPEHMUSIM, T10JIb30BaThCs eMHULAMU U3MEPEHHs 00BEMa.
m PemaTe HecIoKHBIE 3371a4M Ha N3MEPEHNE T€OMETPHUUECKUX BEJIMYHMH B MPAKTUUECKUX CUTYalHsX.

6 xyacc

Yucna u gpluucnenus

m 3HaTh ¥ IOHUMATh TEPMUHBI, CBA3aHHBIE C PA3IMYHBIMU BUIAMH YHCET U CIIOCO0aMH KX 3aIHCH, IEPEXOAUTH (€CIIH 3TO
BO3MOYKHO) OT OIHOW (hOPMBI 3aIIMCH YUCIIA K IPYTOIl.

m CpaBHUBATh M YHOPSIOYMBATH ILIEJbIE YHCJIA, OOBIKHOBEHHBIE M JIECATUYHBIE OpOOH, CpaBHUBATh YHCIA OJHOTO U
Pa3HBIX 3HAKOB.

m BhInonHATE, coyeras yCTHblE M NMHCbMEHHblE NPHUEMBI, apupMeTHYecKHe AEHCTBUS C HATYPAIbHBIMH U LEJIBIMU
YHCIaMHU, OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSMHU, OJIO0KUTEIBHBIMU M OTPUIATEIBHBIMY YHCIAMH.

B BeruciaTe 3Ha4eHUS YUCIIOBBIX BBIPAKEHUIL, BBIMOJIHATH NPUKUAKY U OICHKY PE3yNbTaTa BBIUYMCIICHHI; BBINOIHATh
peoOpa30BaHUsl YUCIOBBIX BRIPAKEHUN HA OCHOBE CBOMCTB apU(PMETHUECKUX TCHCTBUH.

m COOTHOCHTH TOYKY Ha KOOPAMHATHOH NPSIMOM C COOTBETCTBYIOIIMM €W YHCIOM H H300pakaTh YHCia TOYKaMHU Ha
KOOPJAMHATHOH NPSMOM, HAXOAUTh MOAYJIb YHCIA.
m COOTHOCHUTB TOUKH B MIPSIMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOPAMHATAMH 3TOH TOUKH.
m OKpyTIATH IeJIbIEe YHUCHA U IECTUIHBIE JPOoOH, HAXOAUTH PUOIIIKEHUS YUCEeTI.

Yucnosvle u GYK8eHHbIE BbIPANHCEHUS

m [ToHUMATh U yIOTPEOIIATh TEPMHHBI, CBA3AHHBIE C 3AMMCHIO CTEIIEHH YHCIIA, HAXOAUTh KBAJpaT U Ky0 YUCIa, BRIYUCIST
3HAYEHHMS YUCIIOBBIX BBIPAKEHUH, COJEPIKAIUX CTEIIEHH.

m [To1630BaThCs MPU3HAKAMU JIETMMOCTH, PACKIIA IbIBATh HATYPaIbHbIE YUCIIA HA IPOCTHIE MHOXKUTEIH.

m [Tonp30BaThCst MACIITAOOM, COCTABIIATh MPOIOPIIUHA U OTHOIICHHSL.

m Mcrons30Bath OyKBBI Jisi 00O3HAUSHUST YHCENT MPU 3alMCH MAaTEMAaTHYECKHX BBIPAXKEHUH, COCTAaBISITH OyKBEHHBIE
BBIp@KECHUS] U (HOPMYJIbI, HAXOAUTH 3HAYCHUsS] OYKBEHHBIX BBIPAKEHUH, OCYIIECTBISSI HEOOXOJUMBIEC MOJCTAHOBKU U
peoOpa3oBaHusl.

m Haxouth HEU3BECTHBIN KOMITOHEHT PABEHCTBA.

Pewenue mexcmoeuix 3a0au

m Penrate MHOTOIIIArOBBIE TEKCTOBBIE 3a1a9U apu(METHIECKUM CIIOCOO0OM.

m Pemrate 3amaun, CBS3aHHBIE ¢ OTHOIICHHWEM, MPOTIOPIMOHAIBHOCTHIO BEJMYHH, NPOIEHTAMH, PEIlaTh TPU OCHOBHBIC
3a/1a4¥ Ha APOOH 1 TIPOIICHTHI.
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mPemaTte 3agaum, colepiKaline 3aBHCUMOCTH, CBS3BIBAIOLINE BEIWYHMHBI: CKOPOCTb, BPEMs, pAacCTOSHHE, IICHA,
KOJIMYECTBO, CTOMMOCTB; IIPOM3BOJUTENBLHOCTD, BpeMs, 00bEMa pabOoThI, UCIIOIB3Ys apUPMETHIECKNE NEHCTBUS, OLECHKY,
MIPUKHUJIKY; TOJIb30BATHCS CAMHUIIAMH W3MEPEHNUS COOTBETCTBYIOIINX BEITHIHH.

m CocTaBiATh OYKBEHHBIEC BBIPAXKECHUSI 10 YCIOBHIO 3a/1a49H.

m I3Brrekate mH(pOpMAIHIO, MPEeNCTaBICHHYI0 B TaONWIaxX, Ha JMHEHHOH, CTONOYATOM WM KpPyroBOW AnWarpaMax,
MHTEPIIPETHPOBATH IPEICTABICHHbIC JaHHbIC; NCIIOIb30BaTh JaHHBIE IIPH PELICHUH 3a7ad.

m [IpencraBiaTs nHOOPMAIHIO ¢ IOMOIIBIO TaOIHUII, THHEHHON U CTOI0YATON qHarpamMm.

Haznaonan zeomempusn

m [IpuBOaUTE mpHMEpPHl OOBEKTOB OKPYXKAIOIIEIO MHUpPA, UMEIOMKX (OpPMY H3YYEHHBIX T€OMETPUYECKHX IJIOCKHX MU
MIPOCTPAaHCTBEHHBIX (PUTYP, IPUMEPHI PABHBIX U CHMMETPUYHBIX QUTYD.

m [300paxkaTh c MOMOIIBIO LIMPKYJISl, IMHEHKH, TPAHCIIOPTHPA HA HEJTMHOBAHHOI M KJIeT4aTol Oymare U3y4eHHBIE INIOCKHE
reoMeTpuueckue GUrypsl 1 KOHPUTypaIuy, CAMMETPUYHbIE (DUTYPBI.

m [los1p30BaThCs TeOMETPHUUYECKUMH MOHITUSIMH: PaBEHCTBO (DUTYP, CAMMETPHS; HCII0JIb30BATh TEPMHHOJIOTHIO, CBSI3aHHYIO
C CUMMETpUEH: OCb CUMMETPHUH, LICHTP CUMMETPUU.

m Haxonute BEIUUYMHBI YIVIOB U3MEPEHUEM C IIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIbl 3aJaHHOW BEJIMYMHBI, I101b30BaThCS
IIPY PELLIEHUY 3aJa4 I'PajlyCHOM MEpOH YIIOB; PACIIO3HABATh HA YEPTEKAX OCTPBIN, IPSIMOM, pa3BEPHYTHIN U TYION YIJIBL.

m Borunciate AnMHYy JJIOMaHOH, IEpUMETP MHOTOYTOJIBHUKA, [TOJIb30BaThCs €ANHUIIAMU U3MEPEHUS AJTUHBI, BEIPakaTh OJHU
€IVHULIBI U3MEPEHUS JUIMHBI Yepe3 Apyrue.

m Haxoauts, ncronb3ys yepTé&XHbIe HHCTPYMEHTBI, PACCTOSIHUA: MEXAY JBYMS TOUKaMHU, OT TOUKH 0 MPSIMOIl, IIMHY MyTH
Ha KBaJPAaTHOH CETKE.

m Beruncssate miomans GUryp, COCTaBICHHBIX M3 MPSIMOYTOJbHUKOB, UCIONb30BaTh pa3OMeHHe Ha MPSMOYTOJIbHUKH, Ha
paBHbIe (UTypBI, TOCTpAaHBaHUE JIO0 MPSIMOYTOJbHUKA; IOJB30BATHCS OCHOBHBIMH €IMHULIAMH H3MEPEHHS ILIOIIA/IN;
BBIPAXKATh OJJHU €IMHUILIbI U3MEPEHUS IUIOIAAHU Yepes ApyTrue.

m Pacnio3HaBaTe Ha MOJENIX M HM300pakeHUSX NMUPaMUAY, KOHYC, LIUIMHAP, HCIOIB30BaTh TEPMUHOJIOTHIO: BEpIIMHA,
pebpo, TpaHb, OCHOBaHKE, Pa3BEPTKA.

m M300paxkaTh Ha KJIeT4aToi Oymare MpsMOYyToJIbHBIN Mapajiesenumne].

m Berunciaste 006EM NpsIMOYTONBHOTO TTapajuiesnienune a, Kyoa, Hob30BaThCsl OCHOBHBIMU €IMHULIAMU N3MEPEHNUs 00bEMa;
BBIP@XKATh OJIHH €MHHIIBI U3MEPEHUsI 00bEMa Yepe3 IpyrHe.

m Peliate HECIIOKHBIE 3a/1a4d HAa HAXOKACHUE FEOMETPUUECKUX BEJIMUUH B IPAKTUYECKUX CUTYALIMAX.

TEMATUYECKOE NJIAHUPOBAHWE YYEBHOIO KYPCA (MO rogAM OBYYEHUA)
5 knacc (He meHee 170 4)

Ha3Banue OcHOBHOe coiep:kaHue OcHOBHbIE BU/IbI 1€SIT€IbHOCTH 00YYaI0MXCS DJIeKTPOHHbIE
paszaesa o0pa3oBaTe/bHbIC
(TeMbl) pecypcbl
Kypca
(umcio
4aC0B)
Hatypansnsle | JleciTuuHasg cucteMa cuucie- | YuTars, 3alUChIBaTh, CPABHUBATh HATypalbHbIE YHUCIA;
YHcya. HU. Paa HaTypadbHBIX YMCEIN. | peiiaratb M 0O0CYKAaTh CIIOCOOBI YHOPSIOYUBAHMS
HeiictBus ¢ Harypanbupiii psag. Yucno 0. | umcenn.
HaTtypaibHbIM | HaTypansasle umcia Ha koop- | M300paxars KOOpAMHATHYIO MPAMYIO, OTMEYaTh YUCia
Y YUCIIAMHU JuHATHOU npssMoi. CpaBHEHHE, | TOYKaMH HAa KOOPAWHATHOM MPSAMON, HAXOAUTh KOOPIHU-
(43 9) OKpYIJIEHUE HaTypaJIbHBIX | HATBI TOUKH.
YHUCEIL. HccrnenoBats cBoiicTBa HaTypaiibHOTO psiaa, uncen 0 u 1
Apudpmernueckue JEHCTBUS C | IPH CIOKESHUH U YMHOKECHHUH.
HaTypalbHBIMU yycnaMmi. | icnonb3oBaTh NpaBUIO OKPYIJIEHHS] HATYypPalbHBIX YH-

CBoiicTBa HyJIsl IPU CIOXKEHHUU
U yMHOXEHHM,  CBOICTBa

Cell.
BeimonHATe apupMeTnuecKue 1SHCTBHS C HaTypabHbI-

€IMHMLBI TIPU  yYMHOXXCHHUH. | MU YHCJIaMH, BBIYHCIIATH 3HAUYCHUS YUCIIOBBIX BBIpAaXe-
IlepemecTu- TENbHOE U | HUH co ckoOKaMHu 1 6e3 CKOOOK.
cOYeTaTesIbHOe CBOWCTBA | 3aNMCHIBaTh NPOW3BEICHNE B BHJE CTETICHH, YUTATh

CIIOKCHUS u YMHOXCHUA,
pacrpeienuTebHOoe CBOMCTBO

CTETNIeHH, HCII0JIb30BaTh TEPMHUHOJIOTHIO (OCHOBaHUE,
MoKa3aTesib),  BBIUMCIATH  3HAYCHHUS  CTEIEHEH.

YMHOKEHHUSI. BrIMOMHATE NPUKHUOAKY W OLEHKY 3HAYEHHH YHCIIOBBIX
Jemutenn W KpaTHBIE dHCTA, | BRIPAKCHUH, TpeayaraTb W MPUMEHSITh NMPHEMBI IPO-
paznoxxeHue yyucla HAa | BEPKH BEIUUCIICHUIA.

MHO>KHUTEJH. Henenue ¢ | Ucnionb30BaTh Npu BBIYUCIECHUSAX NEPEMECTUTENILHOE U
OCTaTKOM. IIpocteie U | COYETATEeIbHOE CBOWCTBA CJIOKEHUSI U YMHOXKEHUS, pac-

cocraBHble uyucna. I[lpu3Haku
JlenuMocTH Ha 2, 5, 10, 3, 9.

IpeenTuTeIbHoe CBOMCTBO YMHOXEHUS;
(hopMyJIMpOBaTh M MPUMEHSThH NpaBHJiIa IPeoOpa3oBaHus
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CreneHpb ¢ HaTypaJbHBIM TOKa-

3aTeIIeM. YucmoBbie
BBIPKCHHUS, TTOPSIIOK
JIEUCTBUIA.

Pemienne TeKCTOBBIX 3ahad Ha
BCE apudmMeTHyecKre
JICUCTBUS, Ha JBWXKEHUE U
MTOKYTIKU

YHCJIOBBIX BBIpAXKEHUH Ha OCHOBE CBOWCTB
apumeTHueckux nedcTBuil. McciaemoBaTh YHCIIOBBIE

3aKOHOMEPHOCTH,  BBIABHTaTb M OOOCHOBBIBATH
TUIOTE3Bl, (popMyIHpoBaTh 0O0OOIIEHUS W BBIBOIBI IO
pe3yapTaTamMm MPOBEAEHHOTO UCCIEJOBaHMU.

®dopMynHpOBaTh OMPEACICHUS ACIUTENS U KPaTHOTO,
Ha3bIBAaTh JICIIUTCIIM M KPATHBIC YHCIA;, PACIO3HABATH
MPOCTBIE W COCTAaBHBIC YHUCNA; (QOPMYNIHPOBATH U
MPUMEHSTh MPU3HAKK Aenumoctd Ha 2, 3, 5, 9, 10;
MPUMEHSTh aJArOPUTM Pa3JIOKEHHUS YUCIIA Ha IPOCTHIC
MHOKHTENN; HAXOIUTh OCTATKH OT JIEJIEHHS U HETTOIHOE
yacTHOe. PacrmosHaBaTh  WMCTHHHBIE M JIOXKHEIE
BBICKA3bIBAHUS O HATYPalbHBIX YHCIAX, MPUBOIAMTH
MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH BBHICKA3LIBAHUS U
OTPHIIAaHUS BBICKA3bIBAaHUK O CBOMCTBAaX HATYPAIbHBIX
qHCell. Konctpyuposath MaTeMaTHYECKHE
MPE/IOKEHHSI C TIOMOIIBIO CBSI30K «HY, «HJIH», «ECIIH...,
TO...». Pemarh TEKCTOBBIC 3aJaud apUPMETUUCCKUM
croco0OM,  HCIIOJB30BaTh  3aBUCHMOCTH  MEKIY
BEIMYMHAMHU (CKOPOCTh, BpEMs, pACCTOSHHC; IICHA,
KOJIMYECTBO, CTOMMOCTH M [Ip.): aHAJH3UPOBAaTh U
OCMBICIMBATh TEKCT 3aJadd, mepedopMyIHpOBaTh
YCIIOBHE, H3BJIEKATh HEOOXOIUMEIE JTAaHHBIE,
YCTaHABJIMBAaTh 3aBUCHMOCTH MEXIy BEIMYHHAMH,
CTPOWTH  JIOTHMYECKYIO  LIEMOYKY  PaCCY KICHHIA.
MonenupoBaTh XOJ PELICHHS 3aadd C IOMOIIBIO PH-
CYHKa, CXEMBI, TAOJHIIBL.

[IpuBoaUTH, pa3bUpaTh, OICHUBATH PA3JIUYHBIC peEIIe-
HUS, 3alMCH PEIICHUI TEKCTOBBIX 3amad. Kpurudecku
OIICHUBATh TMOJYYCHHBIA PE3yJbTaT, OCYIIECTBIIATh
CaMOKOHTPOJIb, TPOBEPsSsi OTBET HA COOTBETCTBHE
YCIOBUIO, HaxoAuTh ommOku. Pemarte 3amadn ¢
MOMOIIBIO TIepebopa BCeX BO3MOXKHBIX BAPHUAHTOB.
3HAKOMUTBCS ¢ UCTOPHEH pa3BUTHUsI apUPMETHKH

Harasgnas
reoMeTpusl.
JIMHUH Ha
IJIOCKOCTH
(12 v)

Touka, mpsiMasi, OTPE3OK, JIyHY.
Jlomanasa. W3mepenue AIMHBI

OTpe3Ka, METPUYECKUE
€IUHULBI HM3MEPEHUs JJIMHBI.
OKpYXHOCTb U KPYT.
ITpakTuyeckas pabota
«IlocTpoenue y30pa u3
OKPY>KHOCTEW».

VYroa. [Ipsmoii, ocTpsli, Tynoi
U pa3BEPHYTHIN yribl. M3mepe-
HUE yTJOB.
IIpaxTuyeckas
«ITocTpoeHue yrios»

pabora

Pacno3naBath Ha uepTekax, pUCyHKaX, ONHUCBIBATb,
WCIOJIB3YSl TEPMUHOJIOTHIO, U M300PaKaTh C IIOMOIIBIO
YEPTEKHBIX MHCTPYMEHTOB: TOUKY, MPSIMYIO, OTPE3OK,
Jy4, yroy, JIOMaHylo, OKpyXHocTb. PacmosnaBathb,
NPUBOAUTL NpPUMepPbl OOBEKTOB pPEAJHHOTO MHDPA,
uMeromux GopMy H3y4eHHBIX (UTYp, OLEeHMBATh HX
JIMHEHBIE pa3MepBI.

Hcnoan3oBaTh  JHHEHKY ©  TPaHCHOPTHP  Kak
WHCTPYMEHTEHI JUIS TIOCTPOCHUS U H3MEPEHHS: H3MEPATh
JUIMHY OTpe3Ka, BEJIMYUHY YIJIAa; CTPOMTB OTPE30K
3alaHHOM  JUIMHBI,  yroJl, 3aJaHHOH  BEJIUYUHBL;
OTKJIAJAbIBATh LHPKYJIEM paBHbIE OTPE3KH, CTPOUTH
OKPY>KHOCTh ~ 3aJlaHHOro  paaumyca. M3o0paxarh
KOH(UTypauy TeOMETPUYECKHX (QUIYp W3 OTPE3KOB,
OKpPY)KHOCTEH, UX YacTell Ha HEJIMHOBAaHHOW U
KJIeT4aTol Oymare; mpemiaraTb, OMUCHIBATH U 00CYK-
AaTh CIoCo0bI, AJIrOPUTMbI MOCTPOCHHSI.
Pacno3naBath ¥ u300paxkaThb Ha HEITMHOBAHHON U
KjueTdatoii ~ Oymare  OpsSMOH,  OCTpBIH,  TYIOH,
pPa3BEPHYTHINA YIJIbI; CPABHMBATH YIJIbl. BbIYHCIATH
JUIMHBL ~ OTPe3KOB,  JoMaHbX. IloHMMaTh M
HCMOJIb30BATh NPH pPelIeHHWH 3aa4 3aBHCHMOCTH
MEXJYy €AMHHUIIAMU METPUUYECKOH CHCTEMBI Mep;
3HAKOMHTBCSI C HEMETPUUYECKHMMU CUCTEMaMH Mep;
BbIPAXKATH JUIMHY B PA3JIMYHBIX €IUHHUIIAX U3MEPECHHUS.
HccaenoBares ¢Gurypsl n KoH(Urypauuu, HCIOIb3Ys
1 QpoBbIe pecypchl
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OO0OBbIKHOBEH
HbIE

apoou

(48 u)

Jpo6s. IIpaBunbHBIE ¥ HEMpa-
BUIbHBIE JpoOu. OCHOBHOE
cBoiictBO npoOu. CpaBHEHHE
Ipooei.

CrnoxxeHre U BEIYATAaHUE OOBIK-
HOBEHHBIX Apo0Oeit. CMenanHas
JpoOb. YMHOKEHHUE W JICIICHUEC
OOBIKHOBEHHBIX Ipobeit;
B3aUM- HO-0OpaTHBIE 1poou.
Pemenne TekCTOBBIX 3a7a4, CO-
nepxammx apoou. OCHOBHBIC
3a/1a9¥ Ha JPOOH.

IIpumeHenre OYKB AJIs 3alMCH
MaTeMaTHUECKHUX BBIPAKCHHUN 1
MpEeJIOKEHUN

MopenupoBaTh B rpadUIecKoi, MpeaMeTHON Gopme, C
MOMOIIIFI0 KOMIBIOTEpA TOHATHS M CBOWCTBA, CBSA3aH-
HbIe ¢ OOBIKHOBEHHOM APOOBIO.

YuTtath ¥ 3alKCHIBATh, CPABHHUBATh OOBIKHOBEHHBIC
JpoOu, mpeniaratb, 000CHOBBIBATh U 00CYKIATh CIIOCO-
OBl yIOpsI0YMBaHUS IPOOCH.

N300pakaTh OOBIKHOBEHHBIC IPOOW TOYKAMH Ha KOOP-
JMUHATHOW TMPSIMO¥i; MCIOJIL30BaTh KOOPIHUHATHYIO Mpsi-
MYIO JUIsl CpaBHCHHS APOOCH.

DopMyITHPOBaTh, 3aIHCHBATE C TIOMOIIHIO OYKB OCHOB-
HOE CBOMCTBO OOBIKHOBEHHOM IPOOH; UCITOJIB30BATh OC-
HOBHOE CBOWCTBO JIpOOHW A COKpaImleHWs IOpoOei u
NpUBEICHUA JApoOM K  HOBOMY  3HaMEHATEIIo.
[IpencraBnare cMemaHHYO APOOb B BHIC HEMPABHIIb-
HOW ¥ BBIJIEJIATH IIEIYI0 YacTh YKCIa U3 HEMPAaBHIbHOMN
Jipo0u.

BeimosHATh apudMeTHyeckue NEUCTBUS ¢ OOBIKHOBEH-
HBIMH JIPOOSIMH; TPUMEHSATH CBOCTBA apU(METHICCKIX
JNEUCTBUMN s panuoHanu3aluu BBIYMCJIEHUH.
BoINONMHATE MPUKUAKY U OLIGHKY pe3yJbTara BhIYHCIE-
HUI;, TpeanaraT ¥ NPUMEHATh MPUEMBI IPOBEPKH BBI-
YHCTICHUH.

[IpoBOaUTh WCCIEAOBAHUS CBOWCTB JIPOOCH, OMUpasch
Ha YHCJIOBBIC SKCIIEPUMEHTHI (B TOM YHCIIE C TIOMOIIHIO
KOMITBIOTEPA).

Pacno3HaBaTh WCTHHHBIC ¥ JIO)KHBIC BBICKA3BIBAaHHUSA O
JpOOSIX, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, CTPO-
UTh BBICKA3bIBAHUS W OTPUIAHHS BBICKAa3bIBAHHIA.
Pemath TekcTOBBIE 3a/1a4M, cojepKaIIue TpoOHbIE JaH-
HBbIE, W 33/1a4¥ Ha HAXO0XJICHHUE YacTH IIeJIOTO U IEI0T0
M0 €ro YacTH;, BBISABIATH WX CXOJCTBA W Pa3JINYMsL.
MoneaupoBaTh X0 pEeIICHHS 33aJa9d C ITOMOIIBI0 PH-
CYHKa, CXEMBI, TAOIHUIIL.

[IpuBoauTh, pazdupaTb, OLEHUBATL PA3JIUYHBIC
pelleHHs, 3aluCH  pEeIIeHHH  TEeKCTOBBIX  3ajad.
Kputnieckn oneHHBATDH IIOYYCHHBIN pe3yIbTaT, OCY-
MIECTBJIATH CAMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBET-
CTBHE YCIIOBHUIO, HAXOAUTH OUTHMOKH. 3HAKOMHUTBLCS €
HCTOpHUeN pa3BUTUS apUPMETUKU

Harnsnnas
FEOMETPUSL.
MHuoroyroib
HukH (10 1)

MHoroyroyibHukH. YeTbIpéx-
YTOJIBHHK, TPSIMOYTOJIBHHUK,
KBaJparT.

IIpakTryeckas padora
«ITocTpoeHue npsMOyrojibHUKa
C 33/1aHHBIMU CTOPOHAMU HA
HEJIMHOBAHHOH Oymare».
TpeyroabHUK.

[Tnomans 1 nepumerp mpsMo-
YTOJIBHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBIICHHBIX U3 IPSIMOYTOJIb-
HUKOB, €NHUIIBI H3MEPEHHS
mwomaau. [lepumerp MHOTrO-
YTOJIbHUKA

OnwuceIBaTh, HCTOIB3YS TEPMUHOJIOTHIO, H300paXkaTh ¢
MTOMOIIBIO YePTEKHBIX MHCTPYMEHTOB M OT PyKH, MOJE-
JIUpoBaTh W3 OyMarn MHOTOYroJbHUKH. I[IpHBOIUTH
MIpUMEPBI 00BEKTOB PEATBHOTO MHPa, HMEIOMINX (HopMy
MHOTOYTOJIFHHKA, MPSAMOYTOJIBHUKA, KBajpara,
TPEyroJbHUKa, OLEHMWBaTh HUX JIMHEHHbIE pPa3Mephl.
BbIuucnsITh: IepuMETp TpEyroibHHUKA, MPSMOYTOJIBHH-
Ka, MHOTOYTOJIbHUKA; TUIOIIA b NPSMOYTOJIbHHUKA, KBa-
JpaTa.

N300paxaTb OCTPOYroJibHbIE, IPSIMOYTOJIBHBIE U TYIO-
YTOJIbHBIE TPEYTOJILHUKU.

CTpouTh Ha HEITMHOBAaHHOM M KJIEeT4aTOW Oymare KBa-
JIpaT ¥ IPSIMOYTOJIBHUK C 3aJJaHHBIMH JUIMHAMH CTOPOH.
HccnenoBaTh cBOMCTBA NPSAMOYIOJbHUKA, KBaJpaTa ITy-
TEM SKCIIepUMEHTa, HaOIIOIeHNs, N3MEPEHNUS, MOACIIH-
pOBaHUS; CpaBHUBATH CBOICTBAa KBajapaTta W MPSMO-
YTOJIbHUKA. Konctpynposars MaTeMaTUYECKUe
IOPEJIOKEHHsT C TIOMOIIBIO CBSI30K  «HEKOTOPBII,
«moboiiy. Pacrmo3HaBaTh  MCTHHHBIE W JIOKHBIE
BBICKA3bIBAaHUS O  MHOTOYTOJIbHUKAX, HPUBOAMTH
IpUMeEpbl U KOHTpIpuMepsl. MccnenoBars 3aBHCUMOCTh
IUIOIAAM KBaJpaTa OT AJIUHBI €70 CTOPOHBIL.
Ucnons3oBarh CBOWCTBA KBaJIpaTHOM CETKH ISt
MOCTpOCHHS (UTyp; pa3OWBaTh NPSIMOYTOJBHHUK Ha
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KBaJpaThl, TPEYTOJIBHUKH; COCTaBISITE QHUTYpPHI U3
KBaJgpaTOB W TPSAMOYTOJHHUKOB ¥ HAaXOAWTh WX
IIoImaab, pa3ouBaTh (GUTYpHl HAa MPSIMOYTOJIBHUKHA M
KBaJIpaThl U HAXOJUTH UX TUIOLIA/Ib.

BripakaTh BeTHUYHHY TUIOIIAAHA B PA3TUYHBIX CIUHHUIIAX
M3MEpEHUs] METPUYECKON CHCTeMBI Mep, MOHUMATb M
WCIIONIb30BaTh 3aBUCUMOCTH MEXIY METPUUYECKHUMH
€IMHUIIAMU U3MEPEHUS TUTOIA M.

3HaKOMHUTBCS C TpPUMEpPaMHU MPUMEHEHUS IUIOIIATu M
MepuMeTpa B MPaKTHUECKUX CUTyaluAx. Pemars 3amaun
W3 peaNbHOW JKW3HHW, TpeIaraTb W 00CYXIaTh pas-
JIMYHBIE CTIOCOOBI pelIeHus 3a1a4

JlecsaTuaHbIe
npobu (38 )

JlecsaTiaHas 3aImich APOOCH.
CpaBHEHHE TECATHIHBIX
TpoOeii.

JlelcTBUS C IECATUUHBIMU PO-
6stmu. OxpyriaeHne
JIECSITUYHBIX JAPOOCH.

Pemenne TekcTOBBIX 3a71a4, CO-
nepxanux apoou. OCHOBHbBIE
3a/a4y Ha qpodu

IIpeacTaBiasiTh AECATUYHYIO APOODH B BUJIE OOBIKHOBEH-
HOW, YUTATh U 3aNMChIBATh, CPABHUBATDH ICCATHYHBIE
IpoOu, mpeaaratb, O0OCHOBBIBATHL M 0OCY:KIATh
CHOCOOBI  yNOPSNOYMBAHHUA  JIECATHYHBIX  IpOOEH.
M306paxkare necsTHYHbIE APOOHM TOYKAMHU HA KOOPAH-
HATHOW IIPSIMOM.

BoigBasATe  cXoAcTBAa M Pa3sIM4YMsA  [IPaBHI
apu(pMETHYECKUX NEHCTBUN C HATypaJbHBIMH YHCIAMHU
U JIECATHYHBIMU JIPOOSMH, OOBSACHATH UX. BBINOJIHATH
apuMeTHIecKre NCHCTBHUS C JECATHYHBIMH IPOOsMU;
BBINOJHATh MNPUKHAKY M OLEHKY pe3ysbTara
BBIYHCIICHUM.

IIpuMeHSITH CBOMCTBA apU(PMETUICCKIX ACHCTBHMA IS
palMOHAIN3aMY BEIYUCICHHMN.

IIpuMeHsiT NPaBHJIO OKPYIVIEHHSl  JECATUYHBIX
Tipobeii. IIpoBoanTh HCCJICAOBAHUS CBOWCTB
JECSITUYHBIX  ApoOell, omupasch Ha  YHUCJIOBBIC
9KCHEPUMEHTHI (B TOM YHCIIE C TIOMOIIBI0 KOMIIBIOTEPA),
BBIIBUTaTh T'MNOTE3bI U IPHUBOJIUTH X 0OOCHOBAHUS.
Pacno3HaBaTh HCTHHHBIE M JIOKHBIE BBICKA3bIBAHUSA O
Ipo0siX, MPUBOAMTH NPHUMePbl ¥ KOHTPIPHUMEDHI,
CTPOUTH BBICKA3BIBAHUS U OTPULIAHUS BBICKAa3bIBAaHHM.
Pematp TEKCTOBBIE 3a7auM, cojepKaiue IpoOHbBIC
JIaHHbIE, U Ha HAaXOXJEHHE YacTU LEJIOro W LENOro Mo
€ro 4YacTH; BBISIBJATHL HMX CXOACTBA W Ppa3JIndus.
MopaeaupoBaTh X0 PEIIEHHs 33Ja4d C MOMOILBIO PH-
CyHKa, cxeMmbl, Tabmuubsl. IIpuBoaMTHL, pa3doupatk,
OLIeHUBATh pA3IMYHbIC PENICHHS, 3aIHCH pELICHUI
TEKCTOBBIX 3a/1a4.

OmnepupoBaTh JpOOHBIMH 4YHCIAMH B  PEATbHBIX
KU3HEHHBIX CUTYaIHX.

Kputnyecku oneHUBATh IOIyYEHHBIN pe3yIbTaT, OCy-
HIECTBIATH CAMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBET-
CTBHE YCJOBHIO, HAXOJIUTh OIIMOKH. 3HAKOMHTBCS C
HCTOpPHeEll pa3BUTHS apUPMETHKH
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Harasauas | MHOTOTpaHHUKH. Pacno3HaBaTh Ha 4epTexkax, PUCYHKAX, B OKpPY:Kal0-
reometrpus. | M3o0paxenue 1eM MHpe TIPSMOYTONBHBIN Iapajulelenunen, Kyo,
Tenaa n MHOTOT'PaHHHUKOB. Monenu | MHOTOTPaHHUKH, OMHCHIBATH, HCIOJb3Ys1 TEPMUHOJIO0-
¢uryps1 B MPOCTPAaHCTBEHHBIX TEJl. THI0, OLEHWBATHL JMHEiHbIe pasMmepsl. [IpuBoaUTHL
npoctpancTB | [IpsMoyronsHbIit NpUMepbI 00BEKTOB PEATLHOT0 MUPa, UMEIOIIUX HopMy
e(9u) napaesenumnes, KyO. | MHOTOTpaHHHUKa, MPSIMOYTOJBHOTO MapajulelenuIie/ia,
Pazéprkm  kyba U ma- | KyOa.
pajienenumnesaa. M3o6pakare Ky0 Ha kieTyaroil Oymare. MccienoBaTb
[Ipaktnueckass pabora «Pa3-|cBoiicTBa Ky0a, NpsSMOYTrOJBHOTO NapajulesienuIesa,
BEPTKA KyDay. MHOTOTPaHHHUKOB, HCTIOJNB3YyS Moiend. Pacno3naBath u
O0béM KyOa, MPSAMOYTOJIBHOTO | H300pakaTh pa3BEPTKH KyOda M TapajiesienuIeaa.
napaiesienuea MopaeaupoBath Ky0 W Hapaviefienues u3 Oymaru u
MPOYMX  MaTepHajoB, OOBACHATH CNMOCO0  Mo-
JIEITNPOBAHMSL.
HaxoauTh  u3MepeHUs,  BBIYHCAATH  IUIONIA]b
MIOBEPXHOCTH; 00béM  KyOa, MPSIMOYTOJIBHOTO
napasuleNieliuIe/1a; NecJiefioBaTh 3aBHCUMOCTh 00bEMa
kyba oOT JuMHBI ero peOpa, BBIABHTaTbL W
o0ocHoBBIBaTH rumoredy. Ha6aonate U nNpoBOaIMTH
aHAJIOTUM MEXJY TMOHATHAMH IUIOIIAAM U 00BEMA,
mepuMeTpa W IUIOMAnNd TOBepXHOCTH. Pacmo3HaBaTh
WCTHHHBIC u JIOXKHBIE BBICKa3BIBaHUS 0
MHOTOTpaHHHKAX, NMPUBOIUTH NMpUMePBI u
KOHTPIIPHUMEPHL, CTPOUTH BBICKA3bIBAHHSL |
OTPHIIaHUS BHICKA3bIBAHUH.
PewaTh 3a1aum 13 peaabHOU XKU3HU
IloBTOopenue |IloBTOpeHme OCHOBHBIX | BBIUMCIATH 3HAUCHUS BEIPAKCHUH, COIEpKAIUX HATY-

H 00001IeHIEe
(10 u)

MOHATUA W METOJOB Kypca 5
KJ1acca, 00001IeHIe 3HAHMI

paJibHBIC YKCIIa, OOBIKHOBCHHBIC M JICCSITUYHBIC TPOOH,
BBINOJIHATH peoOpa3zoBaHus 4yKcel. Beioupats cnocod
CpaBHEHMSI YUCEJI, BHIYUCIICHUI, MPUMEHATh CBOICTBA
apu(METHYSCKUX JCUCTBHHA JUIi  PAalMOHATH3ALUU
BBIYUCIICHUH. OcCymecTBIsITh CaMOKOHTPOJITb
BBINIOJIHAEMBIX ACHCTBUM U CaMONPOBEPKY pe3yJibTaTa
BbluMcIeHUH. PewmwaTh 3agaud W3 peanbHON HKHM3HH,
MPUMEHITh MaTeMaTUYeCKUE 3HaHUS [UIsl PELICHHs
3a7a4 U3 IPYTUX YICOHBIX IPEIMETOB.

Pemare 3amaum pa3HBIMH cHOCOOaMH, CpaBHHBATH
CcrocoOBl pelIeHnsT 3a7a4yl, BEIOMPATh paAIMOHATBHBIN
croco0

6 kaacc (He menee 170 u)

Ha3Banue OcHOBHOe cofiep:kaHue OcHOBHbIE BU/IbI 1€SITE€IbHOCTH 00YYaI0IMXCS DNEeKTPOHHBIE
pasnena obpazoBaTeNbHbIE
(TeMbl) pecypcsl

Kypca

(umncao

4acoB)

Harypaabn | Apudnmerndeckue AeicTBUS ¢ | BBINOJHATH apupmeTnyeckmne aelcTBUS c

ble MHOTO3HAYHBIMU HATYPaIbHBI- | MHOTO3HAYHBIMH HATYPATbHBIMH YUCJIAMH, HAXOJMTH

qncaa MU 4ncIaMu. YUCIIOBBIC BBIpa- | 3HAYEHUS YHCIOBBIX BBIPAXKEHHH CO CKOOKaMu U 0e3

(30 u) JKCHHS, TOPSAAOK JIEHCTBHM, UC- | CKOOOK; BBIYHCJIATH 3HAYEHUS BBIPa)KEHUH,

[T0JIb30BaHHE CKOOOK.
OxpyrieHue HATypalbHbBIX
yucen. Jlenurenu W KparHbIe
YKclia; HauOOJBIIMK  OOIIMIt
JIEeauTeNh W HaMMEHbIIEE
ob1ee KpaTHoe.

coiepKalUX CTeNeHU. BBINMOJHATL NPUKHAKY H
OLEHKY 3HAQUYE€HUH YMCIIOBBIX BBIPAXKEHUU, NPUMEHSITH
npuémMbl NMpoBepkM pe3ysibTaTa. Ucmosib30BaTh NpH
BBIYUCJIEHUSIX TEPEMECTUTEIPHOE W COYETaTeIhbHOE
CBOMCTBA CIIO)KEHUS U YMHOKEHUS, pacTpeAeTuTeIbHOE
CBOWMCTBO  YMHOXEHHUS  OTHOCHTEIBHO  CJIOXKEHHS,
CBOHCTBa apu(METHICCKHIX JACHCTBHIA.
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Paznoxxenne uncna Ha mpocThie
MHOXXHTEIH. JlenmumocThb
CYMMBI H  TPOH3BEACHHUS.
Henenue ¢ ocTaTKoM.

Pemenue TeKCTOBBIX 3a/1a4

HccsienoBaTh 4UCIIOBBIE 3aKOHOMEPHOCTH, MPOBOIUTH
YUCJIOBBIC JKCTIEPUMEHTHI, BBIIBUTATH "
000CHOBBIBATH THIOTE3bI.

DopMyTUPOBATH ONPENEIEHHs JCTUTEIS U KPaTHOTO,
HauOOJBIIEr0 OOMIEro AEeMUTeNII H  HAaUMEHBIIEro
o01ero KpaTtHoro, MPOCTOTO M COCTaBHOTO YHCEIT;
WCIONb30BaTh O3THU TIOHATUS TPU PpEUICHUH 3a]ad.
I[IpuMeHATs aJTOPUTMBI BBHIYKCICHUS HAHOOJBINIETO
00IIIero JenuTeNis ¥ HAUMEHBIIEro OOIIEro KpaTHOTO
JIBYX YHUCEJI, aJITOPUTM PA3JI0KEHHUS YHCIa Ha TPOCTHIE
MHOJKHTEIIH.

HccaenoBaTts ycimoBus JenuMocTH Ha 4 u 6.
HUccaenoBatrp, o0cyxaarb, ¢opMyaupoBatb U
000CHOBBIBATL  BBIBOJ O  YETHOCTH  CYMMHBI,
MPOU3BCACHUS: JBYX YETHBIX YHCEN, JABYX HEYETHBIX
Yyycie, YETHOTO U HEYETHOTO YUCeT.

HccnenoBarh cBOiicTBA 1EIMMOCTU CYMMBI U IIPOU3BE-
IECHUS YUCEII.

[IpuBoauTh mpHUMEPBI  YHCET C  3aJaHHBIMHU
CBOICTBaMH, paclno3HaBaThb BepHble W HEBEpPHbIE
YTBEPXKICHUS O CBOWCTBaX 4YHCEN, ONMPOBEPraTh
HEBEPHBIE YTBEPKICHHUS C TIOMOIIBIO KOHTPIIPUMEPOB.

KoHcTpynpoBaTh MaTeMaTHYeCKHe NPeII0KEeHHs C
TTOMOIIBIO CBSA30K «H», KAIH», «ECIH..., TO...». Pemarb
TEKCTOBBIC 3a/1a4H, BKIIOYAIOIIHE MOHITHS IESITUMOCTH,
apu(PpMETHYECKUM CIIOCOOOM, HCIIONB30BaTh Iepedop
BCEX BO3MOXKHBIX BapHaHTOB. MoaeJaupoBaTh XOJ
pelieHus 3aJadyd  C TOMOIIbI0 PHCYHKA, CXEMBI,
TaOJIHIIBL.

IIpuBoanTH, pa3dupaTh, OLEHUBATH PaA3ITUUHBIC
peuicHus, 3alucu peI_[IeHI/Iﬁ TEKCTOBBIX 3aaa4.
Kputnyeckn oneHHBATh IIONYYCHHBIH pe3yJbTar,
HaXOJWUTh OMIMOKH, OCYIIECTBISATH CaMOKOHTPOJIB,
MIPOBEPSISL OTBET HAa COOTBETCTBHE YCIOBHIO

Harnsinnas
TEOMETPHSL.
IIpsimbie Ha
miockocTH (7

a)

[lepneHauKyNApHBIE MpPSIMBIE.
[TapannensHble NpsMBIE.
Paccrosinne mexny AByMs TOY-
KaMH, OT TOYKH [0 HPSMOH,
JUIMHA TIyTH Ha KBaJAPaTHOU
CeTKe.

ITpuMeps! IPSIMBIX B IPOCTPaH-
CTBE

PacnoznaBaTh Ha yepTekax, pUCYHKaX CIIydad B3aUM-
HOTO PACHONIOXKEHUs AByX NpsAMbIX. M300paxkaTs ¢
MOMOIIBI0 YePTE:KHBIX HHCTPYMEHTOB Ha
HEJIMHOBAaHHOM 1 KJleTyaToi Oymare J1Be NepeceKaromun-
€csl IpsSIMBIE, JIBE NIapaJuIeIbHbIE IPSIMbIE, CTPOUTH IIPsI-
MYI0, IEpIEHAUKYJIAPHYO faHHou. IlpuBoauTh
NPUMePBI apAJIJIEIbHOCTY U NEPIEHUKYISIPHOCTH
IpsIMBIX B IpocTpaHCTBe. Pacnmo3HaBaTh B
MHOTOYT'OJIbHUKAX NEPIEHIUKYIISIPHbIE U TapaJlIe/IbHbIE
ctopoHsl. M300pakaTh MHOTOYTOJIBHUKH C
napaule/IbHbIMU, NEPIEHIUKYIAPHBIMA CTOPOHAMMU.
Haxomutsb paccrosiHue Mexay AByMsl TOUKaMH, OT TO4Y-
KU 10 NIPSIMOM, JUIMHY IIyTU Ha KBaJpaTHOM CETKE, B TOM
YHCIIC UCIOJIB3YSI M(POBBIE pecypchl

Hpodwu (32 u)

OOBIKHOBEHHAS
OCHOBHOEC CBOWCTBO JIpoOH,
COKpalleHHne JIpoOeii.
CpaBHeHHUE U YIIOPSI0OYNBAHNE
Tpo0eii.

Hecsatuunble npobu u
METpHUecKas CHUCTeMa Mep.
Apudmerndeckre IEHCTBUS ¢
OOBIKHOBCHHBIMH u
JECSITMYHBIME APOOSMHU.
OTHoLIEHHE. Henenue B
JTAHHOM OTHOIICHUHU. MacIiurao,
MPOIOPLHSL.

ITonsitue npouenra. Brruucne-
HHUE MPOICHTa OT BEJIMYHHBI U

ApoOb,

CpaBHUBATH U yIOPSI0YMBATE JPOOH, BEIOHPATE CIIOCO0
CpaBHEHUsI POOEii.

[MpeacTaBnsTh HecsTUUHBIE JPOOH B BHJIE OOBIKHOBEH-
HBIX po0eii 1 OOBIKHOBEHHBIE B BUAE JECATUIHBIX, HC-
MOJIF30BATh SKBUBAJICHTHBIE IPECTABICHUS APOOHBIX
9HCeI P UX CPAaBHEHHH, IPH BEIYUCICHUSIX.
Hcnosb30BaTh JeCITHYHBIE APOOH ITPH
mpeoOpa3oBaHUH BEIUINH B METPHUECKON CHCTEME MEp.
BoinosHATE apudmMeTHyeckne geiicTBUsI C
OOBIKHOBEHHBIMU M JICCSITUYHBIMH JPOOSIMU.
BbruucasiTh 3Ha4EHUsI BRIPAKCHUH, COIEPKALIUX
OOBIKHOBEHHBIE M AECATUYHBIE APOOH, BHIIIOIHATH
npeoOpa3oBaHus ApoOei, BRIOMPATH COCO0,
NPUMEHSITH CBOMCTBA apu(hMETHUECKHUX JCHCTBHUH LIS
panMOHAIM3ANNH BEIYHCICHHH.
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BEJIMYMHBI 110 €€ IPOLICHTY.
Pemenne TekCTOBBIX 3a7a4, CO-
JepiKalux IpoOH M NPOLCHTEL.
[Ipakrnueckass pabora «OTHO-
IIEHHE JUTUHBI OKPY>KHOCTH K €€
JaMeTpy»

CocTaBaaTh OTHOUICHUS U IPONOPIIMN, HAXOAUTH
OTHOIIICHHE BEJINYHH, JICUTh BEIMYNHY B JaHHOM
oTtHOWECHNN. HaX0aUTh IKCIEePUMEHTAIBHBIM MYTEM
OTHOIICHUE AJIMHBI OKPYKHOCTHU K €€ JUaMeTpy.
HNuTepnipeTHpoBaTh MaciiTad Kak OTHOIIICHHE
BEJIMYHMH, HAXOTUTH MaciuTal TiaHa, KapTel U
BBIUUCIIATH PACCTOSIHUS, HCIIOB3Ys MacIITao.
OOBACHATB, YTO TAKOE IPOLIEHT, YHOTPEOIATH 000POTHI
pPeUH CO CIOBOM «IIPOIICHT». BbIpaskaTh MPOLEHTHI B
JIpo0sX U ApOoOH B TIPOIIEHTAX, OTHOIIEHUE ABYX
BEJIMYMH B TIPOLICHTAX.

BbIyucasTh IPONIEHT OT YHCIa U YHCIIO TI0 €T0
nporeHTy. OKpYriasTh APOOH U IPOLEHTHI, HAXOAUTH
MPUOTKSHAS TUCEIT.

Pemats 3a1a4un Ha 4acTH, MPOICHTHI, IPOTIOPIIUH, HA
HaXO’KIeHUE IpoOu (TIPOLIEHTA) OT BETUUUHBI U
BEIUYUHEI 110 €€ TpoOu (MPOIEHTY), IpoOu (MPOLIeHTA),
KOTOPBIA COCTABIISIET OJIHA BEJIMUMHA OT APYTOMU.
IIpuBoanThL, pa3dMpaTh, OLEHNBATH PAa3JINUHbIC
pelIeHNs, 3aIICH PELIeHNI TeKCTOBBIX 3a1a4.
H3BiexaTh nHGpOpMALHIO U3 TaOIHII U THATPAMM, HH-
TEPIIPETUPOBATH TaOJIMYHBIC TaHHEIE, OTIPESIENIATh HaH-
OoJpliee 1 HAMMEHBIIICE U3 MTPECTABICHHBIX TaHHBIX

Harnsinnas
TCOMETpHSL.
Cummerpust
(69)

OceBas cummetpus. LlenTpans-
Has CHMMETPHSI.

[TocTpoeHne CUMMETPUYIHBIX
Guryp.

[TpakTryeckas pabora «OceBast
CHUMMETPHSD).

CummeTpus B IPOCTPAHCTBE

Pacno3naBaTh Ha YepTexax U H300pakeHUIX, H300pa-
JKaTh OT PYKH, CTPOMTH C TIOMOIIHI0 HHCTPYMCHTOB
durypy (oTpe3ok, JIOMaHYI0, TPEYTOJIFHIIK,
MPSIMOYTOIBHUK, OKPY>KHOCTb ), CAMMETPUIHYIO JaHHOU
OTHOCHUTEJIHO MPSMOH, TOUKH.

Haxoauth mnpuMepbl CHMMETPUH B OKPYXKArOIIEM

mupe. MopeaupoBate u3 Oymaru jaBe QHUIYpPHI,
CUMMECTPUYHBIC OTHOCHTCJIBHO HpﬂMOﬁ;
KOHCTPYHPOBaTh TE€OMETpHUYECKHe KOH(HUrypamuy,
UCTIONb3Ysl CBOWCTBO CHUMMETPHM, B TOM 4YHCIE C
nomomplo  1MGpPoBEIX  pecypcoB.  HccaenoBaTh
CBOMCTBA M3y4EHHBIX (UTyp, CBI3aHHbBIE C CHMMETPHEH,
UCTIONB3YS 9KCIIEPUMEHT, HaOro1eHNe,
MO/IETIMPOBaHNE.

O00cHOBBIBATD, OnpoBepraTb c TIOMOLIBIO

KOHTPIPUMEPOB YTBEPKJICHHUS O CHMMETPHH QUTYD

Beipaxxenus ¢

ITpumenenue OykB AJs 3amKUCH

Hcnoab3oBaTh OYKBBI I 0003HAUEHHS YMCEN, TPU

OykBamu (6 4) | MaTeMaTH4ECKHX BBIPAXKCHUH U | 3alIICH  MaTEMaTHYECKUX YTBEP)KICHUH, COCTABIATH
MpeIoKeHNH. ByKBeHHbIE BbI- | OyKBEHHBIE  BBIPAXEHHMS 10  YCIOBHIO  3aJay.
pakeHHs U YNCIIOBBIE ToAcTa- | MccaenoBaTh HECTIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
HOBKL. HCTIONB30BaTh OYKBBI IS HMX 3aHUCH. BbIYHCIAATH
BykBeHHbIE paBeHCTBA, HAX0XK- | UUCIOBOE 3HAUYE€HHE OYKBEHHOTO BBIPAXEHUS IMPH
JIEHHE HEU3BECTHOTO 3aJaHHBIX 3HA4YeHHAX OyKB. 3amMchbIBaTh (POPMYJIbI:
KoMnoHeHTa. GopMyIbl nepuMeTpa U IUIOIAAU MHPSIMOYTOJIbHMKA, KBaJpara;

JUIMHBl OKPYXHOCTH, IUIOINAAX KpPyra; BBIIOJHATH
BbIYHCIeHHsT 10 3TuM ¢opmyraMm. CocTaBasiTh
¢opmyabl, BEIpaxKaroMe  3aBUCUMOCTH  MEXKAY
BEIMYMHAMU: CKOPOCTb, BpEMs, pAacCTOSIHUE; IIEHA,
KOJINYE€CTBO, CTOMMOCTB; MPOM3BOJUTEIHHOCTD, BPEMS,
00BEM pabOTHI; BBIMOJHATH BBIYHCICHUS 10 STHUM
dbopmymnam.

HaxoauTh HEM3BECTHBIM KOMIIOHEHT apru(hMETHIECKOTO
JICHCTBUS

Harnsonas UYeTtblpéxyronbHuk, npuMepsl | 300paxaTh Ha HETMHOBAHHOW W KJIeT4aToW Oymare ¢

TeOMETpHSL. 4eThIPEXYTrOIbHUKOB. [IpsSMO- | HCHIOJIB30BAHUEM YEPTEKHBIX MHCTPYMEHTOB UETHIPEX-

Ourypsl Ha | yroJbHUK, KBaJpaT: CBOUCTBA | YTOJIBHUKHU C 3aJJAHHBIMU CBOMCTBaMU: C MapaJlieiIbHbI-

IUIOCKOCTH CTOPOH, yTIJIOB, TUaroHajiei. MU, NEPNEHAUKYIAPHBIMY, PaBHBIMM CTOPOHAMM, Mps-

(14 4) Wzmepenue yrinos. Busael Tpe- | MBIMH yriamu W JIp., paBHOOEIPEHHBIH TpPEYTrOJIbHHK.

YTOJIbHUKOB.
HepHMeTp MHOT'OYT'OJIbHUKA.

IIpepnaraTe u 06CyRKIaTh COCOOBI, AITOPUTMBI I10-
CTPOEHHS.
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ITnomans Gurypsr. PopmyIibt
NEPUMETPA U TUIOIIAAHN IPSMO-
yronbHUKa. [IpnOmmxénaOE
U3MepeHue omany Guryp.
[pakrrueckas padora «Ilmo-
maab Kpyray

HccenoBarh, HCHONB3Ys IKCIIEPUMEHT, HAOIIO/ICHHE,
MO/ICTIMPOBAHKE, CBOMCTBA MIPSIMOYTOJIbHUKA, KBaIpaTa,

pazbuBaTth Ha  TpeyrojbHHUKH. (OO00CHOBBIBATD,
ONpoOBEPTraTh c MTOMOIIIBIO KOHTPIPUMEPOB
YTBEPIKICHHUS 0 OPSIMOYTOJIBHUKE, KBaJparte,

PAacno3HaBaTh BEPHBIC U HEBEPHBIC YTBEPKICHHUSL.
M3mepsAThL M CTPOUTH C MOMOIIIBIO TPAHCIIOPTUPA YIJIBI,
B TOM YHCJE€ B MHOTOYTOJbHHUKE, CPABHMBATDH YIJIBI;
pacno3HaBaTh OCTpbIC, MPAMBIE, TyIbIe, Pa3BEPHYTHIC
yriuel. Pacmo3HaBaTh, M300pamaTh OCTPOYTOJBHBIH,
MPSMOYTOJIBHBIN, TYIOYTOJBHBIA, paBHOOCIPECHHBIH,
PaBHOCTOPOHHUI TPEYTOJbHUKH.

BbrluncaaTe nepUMETp MHOIOYIOJbHMKA, IJIOLIA/b
MHOTOYTOJIFHAKA pa30MEeHHeM Ha MPSMOYTOIBHHUKH, Ha
paBHbIE (QUTYPBI, UCTIOIB30BATH METPUUECKUE €TUHULIBI
U3MepeHuss UMHBI U miomagd.  HMcmoJab3oBaTh
npuoJM:KEHHOEe H3MepeHHe JINH U IUIomaneil Ha
KJIeT4aToil Oymare, TMpUOTIDKEHHOE M3MEPCHHE JTUHBI
OKPY>KHOCTH, IUTOIIAAHN Kpyra

[Tonoxurens
HBIC U

OTpULIATENIbH
pic uncina (40

4)

Henpie uncna. Moaynb uucina,
TeoMeTpuYecKass HHTepIpeTa-
s Moyl UncIoBeIe TpoMe-

KYTKH.
[MomoxxutensHBIE u
OTpHIIATEILHBIC qrca.
CpaBHEHHE TIONOKUTEIBHBIX H
OTPHIATEIEHBIX qrced.

Apudpmernueckue IEHCTBHUA C
MOJIOKUTEBHBIMA U OTpPHIIA-
TEJILHBIMU YUCIIAMH.

Pemenne TekcTOBBIX 3a/1a4

IlpuBoaNTL NPHUMEPBI HCIOJIB30BAHUA B PEAIBHOU
JKU3HUA IIOJIOKUTENBHBIX U OTPULATEIBHBIX UYHCEIL.
M300pakaTh Lenble YKcia, TOJOKUTEIbHBIE U OTPULIA-
TENbHbIE YHCIAa TOYKAMHM HAa 4YHCIOBOM IPSMOH,
HCIOJIb30BATh YHUCIOBYIO MPAMYIO OIS CPaBHEHUS
4qHcel. IIpumensTs NpaBHjIa CpaBHEHMS,
YHOPSA0YMBATL LENble 4YHCIA; HAXOAUTb MOJIYJb
uyhcna. PopMyJHpOBaTh NpPaBHJIA BBUUCIEHHUS C
[OJIOKUTEIbHBIMA M OTPULIATEIbHBIMU  YHCIIAMH,
HAXOJAUTh  3HAYEHHUS]  UHUCJIOBBIX  BBIPAYKEHUH,
colepKaIUX  JNEUCTBUS €  IOJIOXKHUTEIbHBIMU U
oTpuuaTesbHbIMU  uyuciaamu. IIpuMeHATB CBoOiCTBa
CIIOKEHUSI M YMHOXEHHS I NPpeoOpa3oBaHUsl CyMM H

IPOU3BEIECHU I
IIpencrasnen | [IpsmoyronbHast cuctema | O0bACHATH " HJLJIIOCTPUPOBATH NOHsTHE
ue TaHHbIX (6 | KOOpAMHAT HAa  IUIOCKOCTH. | IPSIMOYTOJIBHOW CHCTEMBI KOOPAWHAT HAa INIOCKOCTH,
q) KoopauaaTst TOYKH Ha | HCIIOJIB30BATh TEPMHHOJIOTHIO; CTPOMTH Ha
TUIOCKOCTH, abcrmcca U | KOOPAMHATHOH INIOCKOCTH TOYKH M (QHUTYPHl  TIO
Op/MHATA. 3aJaHHBIM KOOpANHATAM, HAXOAUTH KOOPIMHATHI TOYEK.

CronbuaTple U KpyroBble Iua-
rpaMMBI.

ITpakTuyeckas pabota
«IToctpoeHue JuarpamMmy.
Pemenne TeKCTOBBIX 3a7a4, CO-
JACpKaAIUX JaHHBIC, MPEACTaB-
JICHHBIC B Ta6n14uax n Ha aua-

Yurate cTONOYATBIE W KPYTOBBIE  JHATPaMMBL;
MHTEPNPEeTUPOBATL JIaHHBIE, CTPOUTH CTOJIOYATHIE
JIMarpaMMBl. HUcnoab3oBaTh uHdopmanuio,
MpE/CTaBJICHHYI0 B Ta0nMiax, Ha Jguarpammax Jyis
pelIeHns: TEKCTOBBIX 3a/1a4 U 3aJ1ay U3 peaibHOM KU3HU

rpamMMax

Harnsnnas [IpsimoyronbHBbIi PacnosHaBaTh Ha uyepTexax, pPUCYHKaX, ONHCHLIBATH

TeOMETpHS. napajuiesienumes, Ky0, npusma, | mupamMuy, IpU3My, IAIHHADP, KOHYC, IIIap, H300paKkaTh

®Ourypsl B nupaMua, KOHYC, WWJIMHID, | UX OT PYKH, MOAeJIHMPOBATH M3 OyMmaru, IUIacTHIIMHA,

npoctpancTBe |map u cdepa. Mzobpaxenue | mpoBonokn u ap. IIpuBoauThs mMpuMepbl 0OBEKTOB

9 9) MPOCTPAHCTBEHHBIX ¢buryp. | okpyskaromero Mupa, IMeromux GopmMsl Ha3BaHHBIX TEL.
IIpumepsnl pa3Béprok | McmoJib30BaTh TEPMHHOJOTHIO: BEpIINHA, pebdpo,
MHOTOTPAaHHHMKOB, IIWJIMHIPA W | TpaHb, OCHOBaHWE, BBICOTA, pagUyC M JIHAMETD,
KOHyca. pazBéprka. HM3ydyarb, UCHOIB3Ys  3IKCIEPHUMEHT,

IIpakTryeckas pabora «Cozna-
HHE MoOJelNiell MPOCTPaHCTBEH-
HBIX QUTYDY.

[onsiTue 00BEMa; eAMHULIBI U3-

MepeHuss  o0béma.  O0BEM
PSMOYTOBHOTO
napasuieienumne a, Ky0a,

(opmyel 00bEMa

HaO0IeHNe, U3MEPEHNE, MOJICIUPOBAHIE, B TOM YHCIIE
KOMIIBIOTEPHOE, W OMHCHIBATh CBOWCTBA HAa3BaHHBIX
TN, BBIABJIATH CXOACTBA M Pa3IMYMA: MEXIY
MUPaMHUI0OHN U MPU3MOIL; MEX Ay LUAMHAPOM, KOHYCOM U
mapoM. Pacnmo3sHaBaTh pa3sBEPTKH MapalulesenuIena,
Ky0a, TpHU3MBI, THpaMHUIbl, KOHyCa, LIWIMHJIPA;
KOHCTPYHPOBATh  JaHHbIE Tela U3  Pa3BEPTOK,
co3maBath ux Mmogemu. Co3maBaTh  MoJeIH
NPOCTPAaHCTBEHHBIX (uryp (u3 Oymaru, HpPOBOJIOKH,
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wiacTwivHa u 1ap.) U3MepATh Ha MojessiX: UIMHBI
pEéOGep MHOTOTPaHHHUKOB, JUAMETP MIapa.

BoiBoauTh  QopmMysay 00bEMa  MPAMOYTOJILHOTO
napajuleJIeuIea.

BoruncasaTs no ¢opmyiaam: o0bEM NPSIMOYTOJIBHOTO
napajuiesienumnena, Ky0a; HCHONb30BaTh  €AMHUIIBI
n3MepeHusi 00bEMa; BBIYHCAATH OOBEMBI  Tel,
COCTaBJIEHHBIX M3 KyOOB, MapaJuleienuIe/I0B; pemaTh
32/1a4H C PeaIbHBIMU JJAHHBIMHU

IloBTOpEHUE,
0000IIeHHE,
cHUCTEMATH3a
uus (20 1)

IToBTOpEHUE OCHOBHEIX
MTOHSTHIA U METOJIOB KYPCOB 5 H
6 xmaccoB, 0000meHHe H
cUCTEMAaTH3aIns 3HAHUH

BoruncasTs 3HaueHUs BRIPAXKEHUH, coepKaluX HATY-
panpHBIe, IIeNbIe, IMOJIOKHUTEIbHBIE M OTPHIATEIbEHBIC
4ucia, OOBIKHOBEHHBIE W NIECATHYIHBIE APOOH, BBITION-
HATH NPEOOPa30BAHMS YHCEN U BhIpaXKCHUH. BoIOMpaTh

cnocod CpaBHEHHUS YHCEI, BBIUUCICHUN, NMPUMEHATH
CBOJiCTBa apUPMETHIECKUX NEUCTBUN IS
palrOHAIN3alUN BIYUCICHUH.

Pemath 3agaum u3 peajbHON >KU3HH, NPUMEHSITh
MaTeMaTHYecKHe 3HAHUSL 7S pelIeHus 3aaad u3
JpyTuX IPEIMETOB.

PemaTh 3a1aun pa3HbIMHM CHOCO0aAMH, CPABHHBATD,
BbIOMPATH CNIOCOOBI PEIICHUS 3a/Iauu.

OcylecTBJIATH CAMOKOHTPOJIb BBITTOJTHIECMBIX
JICUCTBUI M CAMOTIPOBEPKY Pe3yibTaTa BEIUUCICHUN

ITpn pazpabotke pabodeil mporpaMMbl B TEMaTH4ECKOM IUIAHHUPOBAHWH JOJDKHBI OBITh YYTEHBI BO3MO>KHOCTH
UCTIONIb30BAHMA HJICKTPOHHBIX (IM(POBBIX) 00pa30BaTEIBFHBIX PECYPCOB, SBIAIOMINXCSA YIEOHO-METO- ANIECKHIMHU
MarepranaMy (MyJIbTUMEIUHHBIE TPOTPaMMBI, HJIEKTPOHHBIE YICOHUKH W 3a/lauHHUKH, 3JCKTPOHHbIE OMOINOTEKH,
BUPTYaJIbHBIE JIA0OPAaTOPUH, WIPOBBIE IPOTPAMMBbI, KOJICKIMH IM(POBBIX 00pa30BaTEIBHBIX PECYPCOB),
UCTIONB3YEMBIMH  JIsI OOYYEHHs M BOCHHUTAHHS PpA3IMYHBIX TPYHI IIOJNB30BATENICH, INPEICTABICHHBIMU B
UIEKTPOHHOM (IIM(POBOM) BHAE M pealM3yIOIUMH AuaakTudeckue Bo3MokHocTu VKT, conepskaHnme KOTOPBIX
COOTBETCTBYET 3aKOHO/IATEIbCTBY 00 00pa30BaHHH.

NMPUMEPHAS PABOYASA NMPOTPAMMA YYHEBHOIO KYPCA «AJITEBPA». 7—9 KJIACCbI

LEJZIN N3YHYEHUA YYEBHOIO KYPCA

Anrebpa sIBIS€TCS OJHMM M3 OIIOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHa OOECHeYMBAaeT H3yUCHHE IPYTHX
JVCIUTUINH, KaK €CTECTBEHHOHAYYHOTO0, TAaK ¥ T'yMaHUTApHOTO UKJIOB, €€ OCBOCHNE HEOOX0ANMO ISl IPOJOIDKESHUS
00pa3zoBaHys U B ITOBCEHEBHOM M3HU. Pa3BuTne y 00y4aromuxcsi HayqHBIX MPEACTaBICHUI O IPOUCXOXKICHUN U
CYIIHOCTH anredpandeckux abCTpakiyi, croco0e OTpaKeHUsI MaTeMaTHYECKOW HAayKOH SIBICHWH M IPOLECCOB B
TIpUpoJie ¥ O0IIECTBE, POJIM MaTEMAaTHYECKOTO MOAEINPOBAHNUS B HAYYHOM ITO3HAHUH M B IIPAKTHKE CIIOCOOCTBYET
(OPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KaueCTB MBIIUICHHS, HCOOXOIUMBIX ISl aAaNTallii B COBPEMEHHOM
uudpoBoM obmiecTBe. M3yueHne anreOpbl eCTECTBEHHBIM 00pa3oM 00ecredrBacT pa3BUTHE yMEHHs HaOJIO/IaTh,
CpaBHHMBATh, HaXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO
000CHOBBIBATh CBOM AEHCTBHS U BBIBOJBI, (hopMympoBats yTBepxkaeHus. OcBoeHHe Kypca anreOpsl obecrieunBaeT
Pa3BHUTHE JIOTHYECKOTO MBIIUICHHUS 00yYalOIUXCsl: OHM MCIIONb3YIOT ACAYKTHBHBIE U WHIYKTUBHBIE PACCyKICHUS,
00001IeHne 1 KOHKpEeTH3aIuio, abcTparnpoBanne U ananoruro. OOyueHne anredpe mpezmosaraeT 3HauUTENbHBIN
00BEM CaMOCTOSATENHLHON JIEITEIIbHOCTH 00YYaIOIINXCSl, II03TOMY CaMOCTOSITEIEHOE PEIIeHHE 331a4 €CTECTBEHHBIM
00pazoM SIBIISIETCS pean3alel 1esTeTbHOCTHOTO IPUHIUIIA 00yYeHHSI.

B crpykrype mnporpammsl y4eOHOro Kypca «Anredpa» OCHOBHOM IIKOJBI OCHOBHOE MECTO 3aHUMAIOT
coJiepKaTeNbHO-METOJUIECKUe JIMHAU: «YHUCa U BEIYHCICHUS»; «AJreOpandeckue BBIPAKEHHD; «YpaBHEHUS U
HepaBeHCTBa; «PyHKumn». Kaxas U3 oTHX colepKaTeIbHO-METOIMUECKUX JIMHUN pa3BUBAETCS HA MPOTSHKCHUU
TpEX JIET M3yUYSHUsI Kypca, ECTECTBEHHBIM 00pa3oM IEpervieTasch U B3aMMOAEHCTBYsI C IpyTMMH €ro JIMHUSMU. B
Xole  W3ydYeHHs  Kypca  OOydaloluMmcs — NPHUXOIMTCS  JIOTMYECKH  paccyXkjaTh,  HCIIOJIB30BATh
TEOPETHUKO-MHOXECTBEHHBIN 53bIK. B cBs3M ¢ 3THM 11€71ec000pa3HO BKIOYNTH B IPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTHKH, TPOHNU3BIBAIONINE BCE OCHOBHBIE Pa3Jielibl MATEMaTHYECKOTO0 00pa3oBaHus M CIIOCOOCTBYIOIINE OBJIA/ICHHIO
00y4aromuMucs OCHOB YHHBEPCAJIbHOTO MAaTEMaTHYECKOIo s3blka. TakuM 00pa3oM, MOXXHO YTBEpXKIaTh, 4YTO
COJIepPIKaTENbHON U CTPYKTYPHOH 0COOEHHOCTBIO Kypca « Anredpay sBIseTCs €ro MHTErpUPOBaHHBIN XapakTep.

Cognepxanue nuHUM «Unclla M BBIYMCICHUS» CIIy>)KUT OCHOBOHM Ul IajbHEHIIEro W3y4YeHUs MaTeMaTHKH,
CHOCOOCTBYET pPa3BUTHIO Yy OOYYAaIOIIMXCS JIOTMYECKOTO MBIIUICHUS, (OPMHPOBAHHUIO yMEHHsS I0Jb30BAaTHCS
AITOPUTMaMH, a TAKXKE IPHOOPETEHUIO TPAKTUYECKUX HAaBBIKOB, HEOOXOMMBIX JUISI TIOBCEAHEBHOM sxu3HH. Pazsurne
MIOHSATHS O YKCJIe B OCHOBHOM ILIKOJIE CBSI3aHO C PallMOHAIBLHBIMU U UPPALIMOHAIBEHBIMY YHCIaMu, (GOpMHpOBaHHEM
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MIPEACTABICHUI O JCHCTBUTEILHOM YHCIIE. 3aBEPIICHHE OCBOCHUS YHCIIOBOM JIMHUM OTHECEHO K CTapIieMy 3BEHY
obmero odpa3zoBaHwms.

CogneprxkaHne IBYX anreOpandecKuX JTHMHUA — «AnreOpandeckue BBIPAKECHUS» U «YPaBHEHUS W HEPABEHCTBA»
crocoOCTBYeT (GOPMHPOBAHUIO Y 00yUAIOMKXCS MAaTEMaTHIECKOTO almnapaTa, He0OXOIUMOTO U PEIIeHHs 3a1ad
MaTEeMaTHKH, CMEKHBIX NIPEAMETOB U MPAaKTHKO-OPUEHTHPOBAHHBIX 33/1a4. B OCHOBHOM mIKoJe y4eOHBIN MaTepuan
TPYIIHPYETCS BOKPYT PAMOHATIBHBIX BBIPAXKEHUH. AnreOpa IeMOHCTPUPYET 3HAUEHIE MaTEMAaTHKH KaK S3bIKa JJIs
MOCTPOCHHUS MaTEMaTHIECKUX MOJEINEH, OMMCaHUS IMIPOIECCOB M ABICHUH pealbHOTO Mupa. B 3amaunm oOyueHums
anreOpe BXOIST TakKe AalbHEHIIEee Pa3sBUTHE AITOPUTMUYECKOTO MBIIIICHHS, HEOOXOAUMOTO, B YACTHOCTH, IJIS
OCBOCHUSI Kypca HWH(POPMATHKH, W OBJIAJCHHEC HABBIKAMH [EIYKTHUBHBIX paccyxkaeHud. [IpeoOpazoBanue cum-
BOJIHBIX ()OPM BHOCHT CBOW crenn()UIeCKAN BKIIA B Pa3BUTHE BOOOPAKEHUS, CITOCOOHOCTEH K MaTeMaTHIECKOMY
TBOPYECTBY.

Coneprxanne (pyHKINOHAIBHO-TPadUUECKOM IMHIN HAIIEICHO Ha MOTy9eHHE IIKOIbHUKAaMH 3HAHUH O (QYHKIHIX
KaK BayKHEHIEH MaTeMaTHIecKO MOAEH ISl OIMCAHNS M HCCIIEIOBAHMS pa3HOOOPA3HBIX MPOILIECCOB U SBICHUH B
mpupoJie u odmecTse. M3yueHne 3Toro MaTeprana clocoOCTBYET Pa3BUTHIO Y 00yJarONIINXCsS YMEHHS HCIIOIb30BATh
pa3inYHbIE BBIPA3UTEIbHBIC CPEICTBA A3bIKA MAaTEMAaTHKH — CIIOBECHBIC, CHMBOJINYECKHE, Ipaduieckie, BHOCUT
BKJaJ] B ()OPMHUPOBAHUE MPEACTABICHUI O POJIM MATEMATHKHU B Pa3BUTHH LIUBWIN3AIMN U KyJIbTYPHI.

MECTO YYEBHOIO KYPCA B YYEBHOM NJIAHE

CornacHo yueOHOMY TmiaHy B 7—9 Kkiaccax H3ydaeTcsi y4eOHBIH Kypc «Auredpa», KOTOPBIH BKIIIOYAET
CIIeAYIOIMEe OCHOBHBIE pa3lesibl cojepxaHus: «Yucna u BBIYKCIEHHS», «ANredpandeckue BBIPOKEHUS,
«YpaBHEHUS U HEPABEHCTBAY, « DyHKIIUN».

VYueOHbIH IJIaH Ha U3y4yeHue anredpsl B 7—9 Kiaccax OTBOAUT HE MEeHee 3 y4eOHBIX YacoB B HEENIO B TCUCHHE
Ka)XJIOTO rojia 00y4eHHs, BCETo 3a Tpu roja o0yueHus — He MeHee 306 yueOHBIX YacoB.

COAEPX>XAHMUE YYEBHOIO KYPCA (NO rogAM ObYYEHUA)
7 knace

Yucna u eprluucnenusa PauyoHanbHble Yicna

JlpoOu OOBIKHOBEHHBIE M JECATHYHbIC, MEpPeXoa OT onHoW (opMbl 3amucu japodeil k npyrod. [lonsTne
palMOHAIILHOTO YKCJIa, 3aIMCh, CPABHEHNUE, YIIOPSAA0UMBAHNE PAIIMOHAIBHBIX YHcell. ApudMeTniecKkre AeHCTBUS C
paInMoHaIBHBIMH YHCIIaMH. PerieHne 3aa4y u3 peaabHON NPaKTHKY HA YacTH, Ha ApoOu.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelieM: ONpejeseHne, nmpeoOpa3oBaHne BBIPaXKEHUH Ha OCHOBE OIpEesICHUS,
3aMUCh OOJIBIINX YHUCEI.

[IporeHTsl, 3anKCh MPOIICHTOB B BUE APOOH U APOOH B BHJE MPOIEHTOB. TpH OCHOBHBIE 3a7aull Ha MPOLEHTHI,
peleHue 3aa4d U3 peaybHON MPaKTHKH.

[IpumMeHeHNEe TPU3HAKOB JEIUMOCTH, PA3I0OKECHUE HA MHOXKUTEIN HaTypPaTbHBIX YHCEI.

PeanbHbIe 3aBUCIMOCTH, B TOM YHCJIE IPsIMasi ¥ 0OpaTHas MPONOPIHOHATBHOCTH.

Anzebpauueckue eviparceHus

[lepeMeHHbIe, YHCIIOBOE 3HAYCHHE BBIPAKEHHA C MEpeMEHHOW. JlomycTHMBle 3HAUeHHUs MEpeMEHHBIX.
[peacraBnenne 3aBUCUMOCTH MEX/1y BEIMYMHAMU B Bujie (popmysibl. Beraucienus no gpopmynam.

IIpeobpa3oBanue OYKBEHHBIX BBIPaKEHHH, TOKIECTBEHHO paBHBIC BEIPAKEHUS, IPAaBUIIa IPEOOPa30BaHUSI CyMM U
IIPOU3BECHUI, TPaBUIIa PACKPHITHS CKOOOK U MPHUBEICHHS MTOJOOHBIX CIaraeMbIX.

CBoiicTBa CTEIIEHH C HATYyPAIbHBIM MIOKA3aTEJIEM.

OpnHouneHs! 1 MHOTOWIEHBL. CTeneHbs MHOTOWIeHA. CI0KeHHe, BRIYUTAaHIE, YMHO)KEHHE MHOTO4JICHOB. DopMyITbI
COKpAIIEHHOTO YMHOXEHHSA: KBaZpaT CyMMBI M KBaapaT pasHocTH. DopMmyia pa3HOCTH KBaapaToB. PazmoxeHne
MHOTOWIEHOB HA MHOKUTEIH.

Ypasnenua

YpaBHeHHE, KOPEHb ypaBHEHHS, IPAaBIIIA IPEOOPa30BaHMS yPAaBHEHS, PaBHOCHIBHOCTD yPaBHEHHUH.

JIuneilHoe ypaBHEHHE € OJHOM NEPEMEHHOW, YUCIO KOPHEW JIMHEMHOIO YpaBHEHUS, PELICHHE JIMHEHHBIX
ypaBHeHui. CocTaBieHne ypaBHEHHUH MO yCIOBHIO 3a7a4ul. Perenne TeKCTOBBIX 33124 ¢ IOMOIIBIO YPaBHEHUH.

JluneiiHoe ypaBHEHHE ¢ ABYMS NEpeMEHHBIMH U ero rpaduk. Crucrema IBYX JHHEHHBIX ypaBHEHHH C ABYMS
nepeMeHHbIMH. Pelienne cucteM ypaBHEHHMH cIocoOOM MOACTaHOBKH. [IpuMeps! pemieHHs] TeKCTOBBIX 3a4ad C
TIOMOIIBIO CUCTEM YPaBHEHUM.

Koopounamot u zpagpuxu. @ynkyuu

KoopannaTta Touku Ha npsiMod. UucnoBble ImpoMexyTKu. PaccrosHue Mexny AByMs TOUKaMH KOOPAUHATHOU
IPSIMOIL.

[IpsimoyronbHas cucrema koopaunat, ocu OX n Oy. AGciucca U opAMHATa TOYKM Ha KOOPAMHATHOM INIOCKOCTH.
[Tpumeps! rpadukoB, 3a1aHHbIX GopMyaMu. UTeHue rpaguKkoB peanbHbIX 3aBUCHUMOCTEH.

[Monstre pynkuun. I'padux ¢pynknun. CoiictBa ¢pynkuuid. Jiuneiinas gynkuus, e€ rpaduxk. I'paduk Gpynkunn y =
| x |. Tpaduueckoe pelieHne TMHEHHBIX yPABHEHUN 1 CHCTEM JIMHEWHBIX YPABHEHU.

8 kiacce
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Yucna u evluucnenus
KBagpaTueli kopeHb U3 uucia. [loHsTHe 00 wuWppanuoHambHOM YHcie. JlecATHYHBIE TPHOIMKEHUS
HppanroHaIbHEIX dncen. CBoiicTBa apuMETHUECKUX KBaJPATHBIX KOPHEH M UX MPUMEHEHHE K MPeoOPa30BAHHUIO
YHUCJIOBBIX BBIPAXKECHUM U BBIUUCIEHUSAM. [IeHICTBUTENbHBIE YUCIIA.
CremneHsb ¢ LesbIM MOKa3aTeneM u e€ cBoiicTBa. CTaHAapTHAS 3aIHCh YUCTA.
Anzeopauueckue eviparxceHus
KBanpaTHblii TpEXUuiieH; pa3ioKeHNE KBaIPaTHOTO TPEXUJIEHA HA MHOXKUTEIH.
Anrebpandeckas aApoOs. OcHOBHOe cBoiicTBO anreOpamdeckoil npobu. CrokeHWe, BBHIYWTAHHE, yYMHOXKEHHE,
JeneHne anredpandeckux nqpobeii. PanmonanbHbIe BRIpaKeHUS U UX IIpeoOpa3oBaHHUe.
Ypaguenus u nepagencmea
KsagpatHoe ypaBHeHme, (opMyia KOpHEH KBaIpaTHOTO ypaBHeHHA. Teopema Buera. Pemenwe ypaBHEHHIA,
CBOJSIIINXCS K JINHEHHBIM U KBaJgpaTHEIM. [IpocTeiimme npoOHO-paioHanbHble YpaBHEHUS.
I'padmaeckast mHTEpHpETANsI YPABHEHUH C OBYMS INEPEMEHHBIMH M CHCTEM JIMHEHHBIX YPaBHEHHH C ABYyMs
nepeMeHHbIMH. [IprMeps! pemmeHns cucTeM HeIMHEHHBIX YPaBHEHNUH ¢ IByMs IIEPEMEHHBIMHU.
Perrenne TeKCTOBHIX 3a7a4 anreOpandeckuM CIiocoOoM.
UncioBble HEpaBEHCTBA W HX CBOMHCTBA. HepaBeHCTBO ¢ OJHOW NepeMeHHOH. PaBHOCHIBHOCTH HEPABEHCTB.
JIuneiiHble HEpaBEHCTBA ¢ OJTHOM NepeMeHHON. CUCTEMBI JINHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.
Dyuxyuu
IMonstre Qpynkunu. OGnacTe onpeaeneHus 1 MHOXKECTBO 3Ha4eHUH (yHKIMH. CriocoOs!I 3a1aHus PyHKIHH.
I'papux dynxmum. Utenue cBoitcTB QyHKIuM 1o e€¢ rpaduky. [IpuMeps! rpadukoB (QYHKIHHA, OTpa)KaroLIHNX
pearnbHbIE TIPOIIECCHI.
®yHKIMH, OMMCHIBAIONINE MPSIMYIO K 0OPaTHY0 MPOMOPIHOHATLHBIE 3aBUCHMOCTH, MX Tpaduku. OyHKIMY Y = X2,
y=x3 y =X,y =| x |. [paduueckoe pelrenne ypaBHEHHI1 i CHCTEM yPaBHCHHIA.
9 knace
Yucna u evluucnenusn [1efcTBATeNbHbIE YNC/A
PanmonaneHble 4Kca, UPPAlMOHAIBHBIE YHCIA, KOHEYHbIE W OECKOHEYHbBIE JECATHYHBIC ApoOH. MHOXECTBO
JCHCTBUTENBHBIX YHCEN; ACHCTBUTENbHBIC YHCIa KaK OECKOHEUHbIE AECATHYHBIC ApoOu. B3ammHO omHO3HauHOE
COOTBETCTBHE MEXK/Ty MHOKECTBOM JAEHCTBUTEIBHBIX YHCEJ M KOOPJUHATHON IIPSIMOM.
CpaBHeHHE NEHCTBUTENBHBIX YUCEN, apu(METHIECKUE AEHCTBUS ¢ AEHCTBUTEIBHBIMH YHCIIAMHU. M3MepeHus,
MPUGANXKEHNS, OLIEHKM
Pa3zMepsl 00bEKTOB OKPY’KAIOIIETO MUPA, JUTUTEIFHOCTh MPOLIECCOB B OKPY’KAIOIIEM MHpE.
[pubnuxEéHHOE 3HAYCHUE BEIHYMHBI, TOYHOCTh NpHOMKeHHs. OkpyrieHue uuces. [IpUKHIKA U OICHKA
pe3yJIbTaTOB BHIYMCIICHUH.

Ypasuenun u nepagencmea YpaeHerus ¢ oaHoI NepeMeHHOV

JIuneitHoe ypaBHeHue. PelieHne ypaBHEHUI, CBOASILIMUXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. Pemenne ypaBHeHUH, CBOASIIMXCS K KBaApaTHBIM. brkBanpaTHoe ypaBHenue. [Ipumepst
pelIeHus ypaBHEHUH TPETheH 1 4eTBEPTOM cTeneHel pa3iosKeHneM Ha MHOXKUTEIH.

Pemenne 1poOHO-panvoHaNBHBIX YPaBHEHHUI.

Perrenne TeKCTOBBIX 3a7a4 aNreOpanuyecKuM METO0M. CUCTEMbI ypaBHEHMIA

VYpaBHeHHE C IBYMsl NEpEeMEHHBIMH M ero rpaduk. PemeHne cucreM ABYX JHMHEHHBIX YpPaBHEHUH C ABYyMs
NepeMeHHbIMU. PellleHne cucTeM IBYX ypaBHEHMI, OJHO U3 KOTOPBIX JHMHEHHOE, a Jpyroe — BTOPOH CTENEHU.
I'padmueckast nHTEpIIPETALIUS CUCTEMbI YPAaBHEHHUH C TBYMS NI€PEMEHHBIMH.

Perrenne TeKCTOBBIX 33724 anre0pandecKuM crocoOoM. HepaBeHcTsa

UncnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHENHHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PellleHuWe CUCTeM JIMHEHHBIX HEPaBEHCTB C OJHOM

nepemeHHol. KBagpatHeie

HepaBeHCTBA. [ padudeckast HHTEpPIPETaNKsl HEPABCHCTB M CUCTEM HEPABEHCTB C IByMsI IEPEMEHHBIMH.
Dyuxyuu
Ksagparuunas gynkius, e€ rpaduk u coiictsa. [Tapaboia, KOOpAHHATH BEPIIMHBI apabO0Ibl, 0Ch CHMMETPHU
napaboJbl.
Ipaduku bynxmmit: y = kx, y = kx + b, y = k/x, y =X,y =X,y = | x | u ux cBoiicTna.
Yucnoevie nocnedosamenvrocmu OnpepeneHue v cnocobbl 3aiaHus YMCIOBbIX NOCEA0BATENbHOCTE
[ToHsATHE YUCITOBO MOCIIEIOBATENLHOCTH. 3aJaHUE TTOCIICIOBATEIEHOCTH PEKYPPEHTHON (hopMyIoi u popmydioi
N-To WwieHa. ApucbMeTUYeckas U reoMeTpuUyeckas Nporpeccum
ApudmeTnueckass ¥ reoMeTpuueckas nporpeccud. @opmymsl N-To WieHa apuMETHIECKOH U TeOMETPUICCKOM
MIPOTPECCH, CyMMEI TIEPBBIX N YICHOB.
N3o0pakeHne 4iIeHOB apru(PMETHIECKON ¥ TeOMETPUIECKON MPOTrpeccruii TOYKaMu Ha KOOPAWHATHOW TUIOCKOCTH.
JInHeHBIN 1 9KCTIOHEHITHATBHBIN pocT. CIIOKHBIC TTPOIIEHTHI.
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m BeImonHATE 1eiiCTBYS CO CTENEHAMHY C HaTypaJbHBIMH TIOKa3aTEISIMU.
m [IprMeHATh NMPU3HAKY ACTUMOCTH, PA3JIOKEHNE HA MHOXHUTEIN HATypPaIbHbBIX YHCEL.
m PemaTh NpakTHKO-OpPHEHTHPOBAHHBIC 3a/1a4d, CBA3aHHBIE C OTHONICHHWEM BEJIMYMH, MPONOPIHOHAIBHOCTHIO
BEJIMYMH, NPOIEHTAMH; HHTEPIPETUPOBATh PE3yIbTATHl PEHICHHUS 3aJad ¢ y4ETOM OTPAaHHMYEHHH, CBSI3aHHBIX CO
CBOHCTBaMH PacCMaTPUBAEMBIX OOBEKTOB.
Anzeopauueckue eviparxceHus
m Mcrons30BaTh anreOpandeckyo TEPMHUHOJIOTHIO M CHMBOJIMKY, IPUMEHATH €€ B MPOIECCE OCBOCHHS y4EOHOTO
Marepuana.
m Haxonute 3HaUeHNS OyKBEHHBIX BBIPKCHNH ITPH 3aJaHHBIX 3HAUCHUSIX IEPEMEHHBIX.
m BeimonHATE TpeoOpa3oBaHMS IIENOTO BHIPAKCHHWS B MHOTOWICH MPUBEICHHEM IOJOOHBIX CIAracMbIX,
PacKpBITHEM CKOOOK.
m BeIMonHATE yMHOXKEHHE OTHOWIEHa HA MHOTOWICH M MHOTOWICHA HA MHOTOWIEH, TPUMEHATH ()OPMYJIBI KBaJpaTa
CYMMBI M KBa/IpaTa pa3HOCTH.
m OCyIIeCTBIATh PA3IOKCHUE MHOTOWIEHOB HA MHOXHTEIM C IOMOIIBIO BBIHECEHHS 3a CKOOKH OOIIETo
MHOXKUTEJISI, TPYIIUPOBKH CIIaTaeMbIX, IPUMEHEHUS (POPMyYIT COKPAIEHHOTO YMHOXKCHHUS.
m [IpumeHATs TpeoOpa3oBaHMS MHOTOWIEHOB JUIS PEIICHMS DPA3JIMYHBIX 3a/ad M3 MAaTeMaTHKH, CMEKHBIX
MIPEAMETOB, U3 PEaTbHON IIPAKTHKH.
m Vcrions30BaTh CBOWCTBA CTENICHEH C HATypaJIbHBIMH HOKA3aTEAMU [UIs TPEOOpa30BaHMUs BEIPaKCHHUH.
Ypagnuenun u nepasencmea
m PeraTh nuHEHHbBIE ypaBHEHUS C OJJHOW NEPEMEHHOM, MPUMEHSS IIPpaBUIIa epexo/ja OT UCXOAHOTO yPaBHEHHS K
paBHOCWIIBHOMY eMy. IIpoBepsTh, SBISETCS TN YUCIIO KOPHEM YPaBHEHHSI.
m [IpumeHATh rpaduiaeckue METOIBI IPH PEIICHUHN JINHEHHBIX YPABHEHUH U HX CHCTEM.
m [TonOupaTh npuMepsl ap 9uce, SBISIOINXCS PEIICHUEM JINHEHHOTO YPaBHEHHS C IBYMS IEPEMEHHBIMH.
m CTpouTh B KOOPJMHATHOH IUIOCKOCTH TpaMK JMHEHHOTO YPaBHEHMS C JBYMs IEPEMEHHBIMH; IIOJIB3YsCh
rpa¢uKoM, IPUBOANUTH IPUMEPHI PELICHUS yPaBHEHHUS.
m PermaTh cucTeMbl ABYX JIMHEHHBIX YPAaBHEHNUH C IByMs IEPEMEHHBIMH, B TOM YHCIIE IpaUIECKH.
m CoCcTaBiATh M pEIIaTh JHMHEHHOE YpPAaBHCHWE WM CHCTEMY JIMHEHHBIX YPaBHEHHI IO YCJOBHIO 3aIadH,
HMHTEPIIPETHPOBATh B COOTBETCTBUHU ¢ KOHTEKCTOM 3a/1au¥l ITOJIY4YECHHBIH pPe3yIbTaT.
Koopounamut u cpagpuxu. @ynkyuu
m M300paxaTh Ha KOOPAMHATHON MPSMON TOYKH, COOTBETCTBYIOIIHME 3aJlaHHBIM KOOPJIWHATAaM, Jy4H, OTPE3KH,
MHTEPBAJIBL; 3aIIMCHIBATh YHCIIOBBIE TPOMEXYTKH Ha aIreOpandeckoM si3bIKe.
m OTMedaTs B KOOPAMWHATHOM IUIOCKOCTH TOYKM IO 3aJlaHHBIM KOODPJHMHATaM; CTPOMTh TPa(UKH JIMHEHHBIX
¢ynkuid. CTpouts rpaduk QyHKIHU Y = | X |.
m OnHChIBaTh C MOMOMIBIO (PYHKINI U3BECTHBIE 3aBUCUMOCTH MEX/y BETMIMHAMHU: CKOPOCTh, BPEMsI, pAaCCTOSHHE;
IIeHa, KOJINYECTBO, CTONMOCTb; IPON3BOIUTEILHOCTD, BpeMsI, 00BEM PabOTEHI.
m Haxouts 3HaueHue GyHKIMHN 110 3HAYEHHIO €€ apryMEeHTa.
m [lonnmMaTe rpaduyecknii crocod NpeACTaBICHUS W aHAIM3a WHPOPMAIMHU; M3BJICKaTh W MHTEPIPETHPOBATH
nHpopManuio n3 rpauKoB peaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

8 kiace
Yucna u gpluucnenus
m lcnonb30BaTh HayaJIbHBIE IPEACTABIECHUS O MHOXKECTBE ACHCTBUTEIBHBIX YUCEN ISl CDABHEHUS, OKPYTJIEHUS U
BBIYHCIICHUI; H300paKaTh ACHCTBUTEIbHBIE YHCIIA TOYKAMHU Ha KOOPIAUHATHOM MPSIMOH.
m [IprMeHATh MOHATHE apHU(PMETHIECKOTO KBAIPATHOTO KOPHS; HAXOMUTh KBaApaTHBIC KOPHH, HCIIONB3YS IMPH
HEOOXOIMMOCTH KaJbKYJISATOP; BBINOJHATH NPEoOpa3oBaHUS BBIPAKCHHWH, COAEPIKAIIMX KBagpaTHBIE KOPHH,
HCIOJIb3YS CBOMCTBA KOPHEM.
m Vcronp30BaTh 3anucy OOJBITNX U MAIIBIX YHCET ¢ MIOMOIIBIO JECATUIHBIX qpo0Oei u cTenenei yucna 10.
Anzebpauueckue svlparrcenus
m [IprMeHATh MOHATHE CTENECHU C LENbIM MOKa3aTeIeM, BBIIOIHATH MPeoOpa3oBaHuUs BBIPAXKECHUH, COJIEPIKAIINX
CTEIEHU C LENBIM TI0Ka3aTEIEM.
m BeIoTHATE TOXXIECTBEHHBIE NMPEeoOpa30oBaHUS PAIlMOHATBHBIX BRIPAKEHHH Ha OCHOBE NMpPaBWII ACHCTBHHA HaJ
MHOTOWICHAMH H alre0pandecKuMu ApoOsMHU.
m PacknanpiBaTh KBaJApaTHBIA TPEXWIEH HA MHOXKUTEIIU.
m [IpuMeHsATs TpeoOpazoBaHMsA BBIPAKEHUI [UIS pEIIeHUS pa3iudHBIX 3a4a4 M3 MaTeMaTHKH, CMEXHBIX
[IPEIMETOB, U3 PEAIbHOM NPAKTUKH.
Ypasnuenus u nepasencmea
m Pemate iMHElHbIEe, KBapaTHbIE YPAaBHEHHUS U palMOHAJIbHbIE YPAaBHEHUS, CBOJSLIMECS K HUM, CUCTEMBI ABYX
YPaBHEHHH C ABYMs [1IEPEMEHHBIMHU.
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m[IpoBoaNTh TIpOCTENIINE HCCIIEIOBAHUS ypaBHEHHUW M CUCTEM YpaBHEHUH, B TOM YHUCJE C NPHUMEHEHHEM
rpaUYecKuX NpencTaBIeHUH (yCTaHABINBATH, MMECT JIM yPaBHEHHE WJIM CHUCTEMa yPaBHEHHH PEIICHUS, €CIH
HUMEET, TO CKOJIBKO, H TIp.).

m[lepexomuTh OT croBecHOW (OPMYIHMPOBKH 3amaddl K e€ anreOpamdecKold MOJETH C MMOMOIIBI0 COCTABIICHHS
YpaBHEHHS WM CHCTEMBI YPaBHEHHH, HHTEPIPETUPOBATh B COOTBETCTBHU C KOHTEKCTOM 3aJadM IOJTyYCHHBIN
pe3ynbTar.

m [[pyMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB AJIS1 CPABHEHMSI, OLIEHKH; PEIIAaTh JINHEHHbIE HEPABEHCTBA C OJIHOM
MEPEMEHHON U MX CHCTEMBI; JaBaTh IpaUUEeCKyl0 WITIOCTPAIIMI0 MHOXKECTBA PEIICHUI HEPAaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

Dynxyuu

m[loHNMAaTh ¥ MCTIONB30BaTh (PYHKIMOHAIBHBIC TMOHATHS M S3BIK (TEPMHHBI, CHMBOJHMYECKHE OOO3HAUCHHA);
OTIPEETATh 3HaUCHUE (DYHKIMH TI0 3HAYEHHUIO apryMEHTa; ONPECISITh CBOMCTBA (DyHKINH 1O €€ TpaduKy.

m Crponts rpadukn 31eMeHTapHbIX GyHKImiA Buaa y =k/X, y = x4 y = X3,y = VX, y = | X |; onuceBaTh CBOHCTBA

9HCI0BOH QyHKIH 10 e€ rpaduKy.
9 kJacc
Yucna u épluucienus
m CpaBHHBATH U YIIOPSIOYHBATEH PAllOHAIBHBIC M HPPAIIHOHAIBHBIC YHCIA.
m BrmonHATh apudMeTnaeckue AeHCTBHA ¢ palliOHAIBHBIMH YUCIIAMH, COUeTast YCTHBIC U MUChMEHHBIC IPUEMEL,
BBITIOJTHATH BEIYHCIICHUS C HPPAIIHOHATIHHBIMI YHCIaAMH.
m HaxoauTh 3HaYCHUS CTENICHEH C IIeTBHIMU MTOKA3aTeIsIMH ¥ KOPHEH; BEIYUCIIATh 3HAYCHHUS YICIIOBBIX BEIPaXKCHUH.
m OKpyIIATh [EHCTBUTENBHBIC YHUCIA, BBIMONHATH IMPHUKHUAKY pPe3yibTaTa BBYUCICHHUN, OIECHKY YHCIOBBIX
BBIPAKEHUH.
Ypasnenus u nepasencmea
mPemars nWHEHHBIE W KBaJgpaTHbIE YpaBHCHHSA, YPaBHEHHs, CBOISAIIMECS K HHUM, IIPOCTCHIINE
IpOOHO-pallnOHATBHBIC YPaBHCHUS.
m Pematp cucTeMbl ABYX JTMHEWHBIX YPaBHEHUH ¢ IBYMs TIEPEMECHHBIMH U CUCTEMBI IBYX YPaBHEHHH, B KOTOPBIX
OJTHO ypaBHECHHUE HE SBISICTCS INHCHHBIM.
m Pemath TeKCTOBBIE 32/1a41 alNTeOpandecKuM CIocoO0M ¢ MOMOIIBIO COCTABICHUS YPABHEHHS HITH CUCTEMBI IBYX
YpaBHEHHH C TBYMS MIEPEMCHHBIMH.
m [IpoBoanTs TpOCTEHIIME WCCIENOBAaHUS ypaBHCHWH W CHCTEM YpaBHEHHWI, B TOM YHCIIE C NPUMEHECHHEM
rpadudecKuX TMpeacTaBleHuH (YCTaHABIMBATH, MMEET JIM YpaBHEHHE WM CHCTEMa YPaBHCHUH pEIICHUs, eCId
HUMEET, TO CKOJIBKO, H TIp.).
m Pemarts nuHEHHBIE HepaBeHCTBA, KBaJpaTHBIC HEPaBEHCTBA;, M300pakaTh pEIICHHE HEPAaBCHCTB HAa YUCIIOBOH
TIPSIMO¥A, 3aITICHIBATh PEIICHHUE C IIOMOIIBI0 CHMBOJIOB.
mPemars cucTeMBl JHHEHHBIX HEPaBEHCTB, CHUCTEMBI HEPaBEHCTB, BKIIOYAIONINE KBaJIpaTHOE HEPaBEHCTBO,
n300pakaTh PelICHHE CHCTEMBI HEPAaBCHCTB Ha YUCIIOBOI MPSAMOM, 3aIIMCHIBATh PEIICHHIE C TIOMOIIHI0 CHMBOJIOB.
m lcrionp30BaTh HepaBEHCTBA MPHU PEIICHUH PA3IMIHBIX 3a/1a4.
Dyuxyuu
m Pacrio3HaBate (yHKIMM W3yYSHHBIX BHIOB. [lOKa3bIBaTh CXEMATHUYCCKH PACIOJOXECHHE HA KOOPAMHATHOM
IIOCKOCTH TpaduKoB gymkyuti euda: Yy = kx, y = kx + b,y = k/x,y =ax2+bx + ¢,y =x3, y= % y=|x|B
3aBUCHUMOCTH OT 3Ha4eHHI KOA((HUIIMEHTOB; ONUCHIBATh CBOWCTBA (DYHKITHIA.
m CTpouTh 1 H300pakaTh CXEMATHYCCKH TPaQUKH KBaAPATHYHBIX (PYHKIUI, OMUCHIBATh CBOWCTBA KBAAPATHYHBIX
(GyHKIMH 10 UX TpaduKam.
m Pacrio3naBate kBajpaTuyHyro (yHKOHIO MO (opMylie, NMPHBOIAWTH HPUMEPHl KBAJPATUYHBIX (YHKIUH H3
peanbHOM XU3HU, QU3HKH, TCOMETPHU.

Apupmemuueckan u 2eomempuueckas npozpeccuu

m Pacrio3naBate apupmMeTHIecKyIo M TeOMETPHUUECKYTO IIPOTPECCHUH TIPH Pa3HBIX CIIOCO0axX 3aTaHus.

m BEIMOTHATE BBIMUCICHHUS C HCIOIB30BaHHEM (OpMys N-ro dieHa apUPMETHYEeCKOHl W TeOMEeTPHYECKOH
MIPOTPECCHi, CyMMBI TIEPBBIX N YICHOB.

m 1300pakaTs WICHBI MOCIEI0BATENHHOCTH TOYKAMU Ha KOOPAWHATHOH IJIOCKOCTH.

m Pemats 3a1aun, CBSI3aHHBIE C YHCIOBBIMHU ITOCIIEI0BATEIBHOCTSIMH, B TOM YHCIIE 3a7addl U3 PeaIbHOW KU3HU (C
HCTIOB30BaHUEM KaJIbKYJIATOPA, IU(POBEIX TEXHOIOTHIA).

TEMATUYECKOE NNTAHNPOBAHUE YYEBHOIO KYPCA (MO ro4AM OBYYEHUA)

7 xnacc (He meHee 102 4)

HaszBanue paszgena | OcHOBHOE coneprkaHKe OCHOBHBIE BU/IBI AEATEIFHOCTH O0YYAIOIINXCS DNEeKTPOHHBIE
(Tembl) (4ucno 00pazoBarensH
4acoB) BIE PECYPCHI
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Yucna u BeIYHC-
JICHUS.
PannonanbHbie
yucia

(25 9)

[ToHsATHE palIOHATIBHOTO YHCIIA.
ApudmeTryeckne IeHCTBHS C
panrOHANBHBIMH YHCIaMHU.
CpaBHeHHe, yHOPSIOYHBaHIE
panroHaneHbIX yncen. CTeneHs ¢
HATypPATHLHBIM [TOKA3aTeIIeM.
Pemenne oCHOBHBIX 3a1ad Ha Ipo0H,
MPOIICHTHI U3 PEATbHON MPAKTHKH.
IIpu3HaKu 1EeMUMOCTH, PA3I0KEHHS
Ha MHOYXHTENU HAaTyPaJbHbBIX YUCEIN.
Peanbnbie 3aBucumoctu. [psimas u
oOpaTHas npONOPIMOHATIBHOCTH

CucremMaTu3upoBaTh U 00OramaTh 3HaHUs 00
OOBIKHOBEHHBIX M JIECTHYHBIX IPOOSX.
CpaBHHUBATh U YIIOPSI0OYUBATH IPOOH,
npeoOpa3oBbIBasi MPU HEOOXOAUMOCTH
JECSITHYHBIE IPOOU B OOBIKHOBEHHEIE,
OOBIKHOBEHHEIE B JIECSITHYHbIE, B YACTHOCTH B Oec-
KOHEYHYIO JIECITHIHYIO IPOOb.

[IpumeHsTH pa3HOOOpa3HEBIE CIIOCOOBI U IPUEMBI
BBIYHCIICHUS 3HAYCHUN APOOHBIX BBIPAKCHHIH,
coJiepKaIinuX OOBIKHOBEHHBIC U JECATUUHBIC
JIpOOH: 3aMEHSATH IPU HEOOXOIUMOCTH
JECATUYHYIO APOOb OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JICCSITUIHOM, TIPHBOIUTH
BEIpaKeHHE K (hopMe, Hanboee yHo0HOH Is
BBIYUCIICHUH, IPe0Opa3oBhIBATH APOOHEIC
BBIpAKCHHS HA YMHOXKCHHUC U JICTICHHE
JECSITHYHBIX IPOOEH K IEHCTBUSAM C IIEITBIMU YHC-
JIaMH.

[IpuBoaUTH YKCIIOBBIE U OYKBEHHBIC IIPHMEPHI
CTETICHH C HAaTypaJIbHBIM ITOKa3aTeieM, OOBICHA
3HAUCHNUS] OCHOBAHUS CTENCHH U MOKa3aTells
CTEIEHH, HaXOJUTh 3HAUCHUs CTeneHel Buaa a" (a
— nro00e paIoHAIbHOE YHCIIO, J1 — HATypalbHOe
YHCTIO0).

IloHnmate cMbIcH 3amucy OOJIBIINX YHCEN C
TOMOIIBIO IECATHYHBIX APOOCH U CTereHel ynca
10, NpUMEHSTh UX B PEAIbHBIX CUTYAIIHAX.
[IpuMeHATh TPU3HAKK IEIUMOCTH, PA3I0KEHHS Ha
MHO)KUTENN HaTypaJbHBIX uucell. Pemars 3agaun
Ha 9acTH, IPOLEHTHI, IPOIOPINH, Ha HaX0XKICHHUE
IpoOu (IIPOIEHTA) OT BETMYUHBI U BEJIMYHHEI 10 €€
IpoOu (TIPOLIEHTY ), ApoOHU (TTPOIICHTA), KOTOPBIA
COCTaBJISIET OJJHA BEJIMYMHA OT IPYTOM.
[IpuBoauTh, pa3duparte, OLIEHNBATH Pa3INIHbIC
PpelIeHHs, 3aIUCH PEIICHUH TeKCTOBBIX 3a/1a4.
PacrniozHaBate 1 0OBSICHATH, ONTUpAsICh Ha
OTIpeIeNIeHNs], IPSIMO MPOTIOPIIHOHATIBHEIE 1
00paTHO NMPOMOPLUNOHATIBHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU; TIPUBOJIUTH MIPHUMEPBI 3THX
3aBUCHMOCTEH M3 PETbHOTO MUPA, U3 JPYTHX
y4eOHBIX MIPEIMETOB.

Pemrate nmpakTuko-OpHEHTHPOBAHHEIE 33/1a49H Ha
IpoOu, IPOLIEHTHI, PSMYIO 1 00OpaTHYIO
MIPONOPLIHOHATBHOCTH, IPONOPIIHHI

AnreGpaunueckue
BbIpaskeHus (27 1)

BykBennbie Boipaxkenust. [lepe-
MeHHbIe. JlonmycTrMble 3HaUeHUs
nepeMeHHbIX. DOpMyJIbL.
[Ipeobpa3zoBanne GYKBEHHBIX
BBIPKEHUH, PACKPBITHE CKOOOK 1
MpUBE/ICHHE TOTOOHBIX ClIaraeMbIX.
CBoiicTBa CTENEHN ¢ HATYPaJIbHBIM
noxaszatesnieM. MHOTOUJIeHBI.
CrnoxeHue, BBIYUTaHUE, YMHOXKEHUE
MHOTOWIEHOB. POpMYJIbI
COKpAIIEHHOTO0 YMHOXKEHHS.
Pa3noxxeHne MHOTOUJIEHOB Ha
MHOKUTENN

OBnajers anredpandeckoil TEepMUHOIOTHEH U
CHMBOJIUKOM, IPUMEHATH €€ B IIPOLIeCCe OCBOCHUS
yueOHOTo MaTepHana.

HaxoanTb 3HaYeHHs OyKBEHHBIX BBIpQ)XEHUI PU
3aaHHBIX 3HAYCHUSIX OYKB; BHITOTHATD
BBEIYHCIICHUS IO ()OPMYyIIaM.

BrimonHATE IpeoOpa3oBaHusI IIETOT0 BEIPAKEHHS B
MHOTOWICH TIPUBEICHNEM ITOJOOHBIX CIIaraeMbIX,
PAaCKpBITHEM CKOOOK. BBITIONHATS YMHOKEHHE
OJTHOUJIEHA HA MHOTOYJIEH U MHOTOYJIEHA Ha
MHOTOYJICH, TPUMEHSTH POPMYJIBI KBaapaTa
CYMMBI M KBajipaTa pazHocTH. OcylecTBIATh
Ppa3ioxKeHre MHOTOWICHOB Ha MHOXKHTEIH Iy TEM
BBIHECEHHS 338 CKOOKHM 0OIIEro MHOXKHTEIIS,
TIpUMEHEHNs (OPMYIIBI pa3HOCTH KBaJpaToB,
(opMyIT COKPAIEHHOTO YMHOKCHHUSL.

[TpumensTs MpeoOpa3oBaHIe MHOTOWICHOB IS
PEUICHUA Pa3/IMYHbIX 3a4a4 U3 MaTECMaTHUKH,
CMEXHBIX TIPEIMETOB, U3 PeaIbHOM MPAKTHKH.
3HAKOMUTBCSI ¢ HICTOPUEH pa3BUTUSL MATEMATHKH

VYpaBHeHus u
HepaBeHcTBa (20 1)

YpaBHeHne, npasuiia mpeodpa-
30BaHUs yPaBHEHUS, PaBHO-
CUJILHOCTb ypaBHeHUH. JIuHeiiHoe
YpaBHEHUE € OJHOM EpEMEHHOM,
pelIeHne JIMHENHBIX YPaBHEHUM.
Pewenue 3a1a4 ¢ moMo1bI0
ypaBHeHUH. JIuHelHOe ypaBHEHHE C
JIBYMSI IIEPEMEHHBIMH U €ro rpaduxk.
CucreMa JByX JIMHEHHBIX YpaBHEHUI

Pemiatp nuHeiiHOE ypaBHEHHUE C OQHOU
NIEPEMEHHOMN, IPUMEHSIS [IPaBUJIa IEPEX0a OT
HCXOJHOI'0 YPaBHEHUS K PABHOCUIBHOMY €MY
6ornee pocroro Buaa. [IpoBepsTs, ABIsSETCS M
KOHKPETHOE YHCIIO KOPHEM yPaBHEHHUS.
ITon6uparts mpuUMephI Map YUCEN, ABISIOIUXCS
pelIeHreM JTMHEHHOTO ypaBHEHHS C IBYyMs
nepeMeHHbIMU. CTPOUTh B KOOPJMHATHOM
IUTOCKOCTH T'pa( UK JIMHESHHOTO YpaBHEHUSI C IBYMS
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C IByMsI IepeMeHHbIMU. Perienue
CUCTEM ypaBHEHUH CITIOCOOOM
MOJCTAHOBKH U CLIOCOOOM CIIOKEHHUS

HEePEMEHHBIMU; MOJIB3YSICh rPadKOM, TPUBOAUTD
IpUMepHI pelieHns ypaBHeHua. Haxoants
pellIeHne CUCTEMBI JBYX JTUHEHHBIX YPaBHEHHM C
IBYMS IIEPEMEHHBIMHU.

CoCTaBIIsITh U pellaTh YpaBHEHUE WU CUCTEMY
ypaBHEHUH 110 YCIOBHUIO 33a]]a4uH,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJIyYeHHBIH pe3ynbTaT

Koopaunater u
rpaduxu. OyHKIUU
(24 4)

KoopauHara TOYKH Ha IPSIMOKA.
Uucnossle npomexyTku. PaccrosHue
MEXIy AByMS TOUKaMHU
KOOPJIUHATHOH MPSIMO.
IIpssmoyrospHas cucteMa KOOpJHHAT
Ha IIockocTy. [IpumMeps! rpadukoB,
3agaHHEIX (opMyamu. UreHne
rpa)MKOB peaNbHBIX 3aBUCUMOCTEH.
Tlonstue ¢pyukiun. I'papuk
¢yukuuu. CBoiicTBa QYHKITHIA.
Jluneitnas ¢pynkuus. [loctpoenue
rpaduka TMHEHHOH (YHKINH.
I'paduk pynkumn y = \x\

M300paxkaTh Ha KOOPAMHATHOM MPSAMON TOYKH,
COOTBETCTBYIOIIHE 33JaHHBIM KOOPIUHATAM, JIy4H,
OTpPE3KH, HHTEPBAJIBL; 3aIIICHIBATh UX Ha
anredpangeckoM s3bike. OT™MedaTs B
KOOPJMHATHO INIOCKOCTH TOYKH 10 3aJaHHBIM
KOOpJMHATaM; CTPOUTH I'PaMKH HECTIOXKHBIX 3a-
BHCHMOCTEH, 3aJaHHbIX (JOpMyTIaMu, B TOM UHCIIe
C TIOMOIIBIO ITU(PPOBBIX JTAOOPATOPHIA.
[IpumeHsTH, H3yYaTh MPEUMYILECTBA,
HMHTEPIIPETUPOBATH TpapUUECKUi CrIocod
MpeICTaBICHHUS U aHAN3a Pa3HOOOpa3HOH
*ku3HeHHOI nHdopmaru. OcBauBaTh MOHATHE
(byHKIMY, OBIA/IeBaTh (DYHKIIMOHAIBHOM
TEPMUHOJIOTUEH.

Pacrio3HaBath mHelHy0 GyHKIMIO ¥ = kX + b,
OITUCHIBATh €€ CBOWCTBA B 3aBHCHMOCTH OT
3HaueHuit Kodpduuuentos K u b.

Ctpouts rpapuku JUHSHHOHN GyHKIIUH, QYHKIIUH
vV =\x\.

Hcnonb3oBate uGpOBEIE peCypCHI AT
MOCTPOCHNUS rpaduKOB QYHKIMH 1 U3YUEHHS HX
cBoHCTB. [IpuBOAUTE IPUMEPBI TUHEHHBIX
3aBUCHMOCTEH B pealIbHBIX ITpOLIeccax M SIBICHHUIX

IToBTOpeHmEe U
00001meHue (6 4)

TloBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca, 000011eHue
3HAHUH

Bri0upaTh, MPUMEHSATH OLICHUBATH CIIOCOOBI
CPaBHEHUS YHCEII, BEIYUCICHUH, TPeoOpa3oBaHMii
BBIPAKEHHUH, PELIEHNs] ypaBHEHUH.

OcCymIecTBIATh  CAMOKOHTPOJb  BBITTOJIHIEMBIX
JercTBUA u CaMOITPOBEPKY pe3yabTaTa
BBIYMCIICHUH, MpeoOpa3oBaHMH, MOCTPOCHUH.

Pemate 3amaun U3 peanbHOM KHU3HH, TPUMEHSTDH
MaTeMaTH4YeCKHe 3HAaHWs Ul pelieHus 3anad u3
JPYTUX HPEIMETOB.

PenraTb TeKCTOBBIE 33/1a4H, CPAaBHUBATh, BHIOMPATH
CIOCOOBI PEelICHHUS 3a/1a91

8 kiacc (He meHee

102 1)

HasBanue paznena
(TemsI) Kypca
(4nci0 4acoB)

OCHOBHO€ coJliepKaHUE

OCHOBHBIE BU/IBI ACATENFHOCTH O0YYaIOIIHXCS

DNEeKTPOHHBIE
o0pa3zoBaTenbH
bI€ pecypchl

Uucna 1 BeIYHUC-
nenus. KBagpar-
HbIE KOpHH (15 1)

KBanpartHblif KopeHb u3 yucia.
IlonsaTue 06 UppaoOHATEHOM
ynce. JlecaTHIHbIe MTPUOIKEHHS
UPPAIMOHABHBIX YHCEI.
JeiictBurenbubie yncia. CpaBHEHUE
JICUCTBUTENBHBIX YHCEIL.
Apudmernyecknii KBaJpaTHBINH
KOPEHb.

VYpasuenne Buza x2 = a. CBolicTBa
apuU(PMETHIECKHX KBaJIPAaTHBIX
kopHeil. [Ipeobpa3zoBaHne YHCIOBBIX
BBIP)XEHHMH, COepIKaIIIX
KBaJpaTHbIE KOPHU

DopMyTHpOBaTH OIpeeTIeHHE KBaAPATHOTO KOPHS
W3 YHCIIa, apu(METHIECKOTO KBAAPATHOTO KOPHS.
[IpuMeHsTH OnIepanuio U3BICUEHHS KBaAPATHOTO
KOPHS U3 YKCJIa, UCIOIB3Ys IPH HEOOXOIMMOCTH
KaJbKyJIATOP.

OLleHl/lBaTl) KBaJAPATHBIC KOPHHU LECJIBIMU YHUCIIaMH
" JE€CATHYHBIMU ﬂpO6ﬂMl/I.

CpaBHI/IBaTb U yIIopsAA04nBaTh palfuOHAJILHBIE U
HppalroHANBHBIE YHCIIa, 3aIIHCAaHHBIE C TTOMOIIBIO
KBaJJpaTHBIX KOPHEH.

HccnenoBats ypaBHeHHE X2 = a, HAXOJAUTH TOYHEIE
¥ pubmmkéHHbIe KOopHU 1ipu a > 0. MccnenoBars
CBOMCTBa KBa/IpaTHBIX KOPHEH, TPOBOIS YHCIOBBIE
OKCHEPUMEHTBI C UCITOJIb30BAHUEM KAJIBKYJIATOPA
(kommbrOTEpA).

Joxa3bIBaTh CBOIiCTBa aprMETHUECKUX
KBaJPaTHBIX KOPHEH; MPUMEHSTh UX IS
npeoOpa3oBaHus BEIpKCHUI. BBITOMHATH
peoOpa3oBaHys BEIPKCHUH, COISPIKaIIX
KBaJpaTHbIC KOPHU. BbIpaxaTs nepeMeHHbIC U3
reOMeTPHYECKHX U (prsuueckux GopmyIr.
BreruncasTe 3HaYeHUS BBIPAKEHUN, COIEpKAIINX
KBaJIpaTHbIE KOPHHU, UCTIONB3YS NIPU
HEOOXOIMMOCTH KaJIbKYJIATOP.

Hcnonp3oBate B X0/€ peLICHUs 3a0a4
2JIEMEHTapHbIC [IPECTaBICHHs], CBSI3aHHBIC C
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NpUONKEHHBIMU 3HAUSHNUSIMU BETIMYMH.
3HaKOMHTBCS C UCTOPUEH Pa3BUTH MaTEMaTUKH.

Yucna 1 BeIYHKC-
nenus. CTemeHs ¢
LIEJIBIM [TOKa3a-
teneM (7 1)

CreneHs ¢ IeIbIM ITOKa3aTeNeM.
CraHaapTHast 3alKCh YUCIA.
Pa3zmepbl 00BEKTOB OKpY>KarOIIETO
MHupa (0T 3JIEMEHTAPHBIX YaCTHII 10
KOCMHYECKHX 00BEKTOB),
JUTITENILHOCTD MPOLIECCOB B
oKkpyxaromieM mupe. CoiicTBa
CTETICHH C LIEJIBIM TIOKa3aTeeM

DopMyIHPOBATh ONPEACICHNUE CTCIICHHU C LIEIBIM
MOKa3aTeJIeM.

[IpencraBnaTh 3anuch OONBIINX U MAJIBIX YHCET B
cra"naptHoM Bujie. CpaBHUBATh YUCIIA U
BEJIMYUHBI, 3aITMCAaHHBIC C UCTIOJIE30BaHUEM
crenenu 10. Micnonp30BaTh 3auch YUcea B
CTaHJIaPTHOM BHJIE JUJIsI BBIPAXKEHUS pa3MepOB
00BEKTOB, JNIUTSILHOCTH MPOLIECCOB B
OKPYXKAaIoIEeM MHpE.

®opMyIHpPOBaATh, 3AMKUCHIBATH B CHMBOJIUYECKOMN
($hopMe 1 WILTIOCTPUPOBATh IPUMEPAMU CBOICTBA
CTEIIEHU C TICJIBIM TTOKA3aTeJIeM.

IIpumeHsTH CBOMCTBA CTETIEHU IS
peoOpa3oBaHUs BRIPKEHUIA, COCPKAIITHX
CTEIEHU C TICJIBIM TToKa3aTeieM. BEIoMHATE
JIEHCTBUS C YUCIIAMH, 3alIMCAHHBIMH B
CTaHJIAPTHOM BH/JIe (YMHOXCHHUE, ICIICHUE,
BO3BEJICHHE B CTCIICHD)

Anrebpandeckue
BBIP2KEHHSI.
KBanpathsiii
TpéxuwieH (5 1)

KBanpartnsblii Tpéxunen. Pasnoxxenue
KBaJIpaTHOTO TPEXUICHA Ha
MHOXHTEIN

Pacnio3naBath KBagpaTHBINH TPEXUIIEH,
YCTaHaBIMBATh BO3MOKHOCTb €r0 Pa3IoKEHUs Ha
MHOXHTENU. PacknaapBaTh Ha MHOXKUTEIIH
KBaJpaTHBIA TPEXWICH C HEOTPULATEIILHBIM
JUCKPHUMUHAHTOM

AnreOpandeckue
BBIPAKEHHSI.
Anrebpandeckas
Ipo0b

(159)

Aunrebpanyeckas npo0b. Jlomy-
CTHUMBIC 3HAYCHUS IEPEMCHHBIX,
BXOJIAIIHUX B anreOpandeckue
BeIpakeHHs1. OCHOBHOE CBOICTBO
anreopanueckoit 1poou. Cokpa-
HICHUE APOOCH.

CroxeHue, BEIYUTaHUE, YMHOXKCHHE
U JIeNIeHHE anredpandeckux Ipo0ei.
IIpeoOpaszoBanue BeIpaKEHHIA,

coJiep KalInX anredpandecKue Ipoou

3anuchIBaTh alreOpandecKue BhIPaKCHHUSI.
HaxoanTs 061acTh OnpeeneHus pauoHaIbHOTO
BBIPAKEHHSI. BBITOTHATE YHUCIOBBIE TTOJCTAHOBKH
1 BBIYHCIITH 3HaYECHHUE IPOOH, B TOM YHCIIE C
TIOMOIIIBIO KanbKyisaTopa. @opmynupoBaTs
OCHOBHOE CBOMCTBO aJIreOpandecKoii Apodu n
TIPUMEHSTH €ro UL IpeoOpa3oBaHus IpoOeH.
BrImoHATE AeHCTBHS C anreOpandecKuMu
npobsvu. [IpuMeHsaTh MpeoOpa3oBaHUS
BBIPOKEHUH IS peleHus 3a1ad. Beipaxars
nepeMeHHbIe 13 HopMy (PpH3HIECKUX,
TEOMETPHYECKHX, OIHCHIBAIOIINX OBITOBBIE CHTYa-
IHH)

YpaBHeHus u
HEepaBEeHCTBA.
Ksanparusie
ypaBHenus (15 1)

KBanpaTHoe ypaBHeHue. Henonnoe
KBaJpaTHOe ypaBHeHue. Dopmyna
KOpHE#l KBaJ[paTHOTO YpaBHEHUSL.
Teopema Buera. Pemenue
YpaBHEHHH, CBOISIINXCS K
kBajpatHeIM. [IpocTeiinue
JIpOOHO-paIlOHATIbHBIE YPABHEHHUS.
PemeHue TekCTOBBIX 3a7a4 ¢ IO-
MOIIbIO KBAJPaTHBIX YpaBHEHUH

Pacrio3HaBaTh KBa/ipaTHbIC YpaBHEHHSI.
3amuceBaTh GopMyITy KOPHEH KBaJJpaTHOTO
YPaBHEHUSI; pelIaTh KBapaTHbIE yPaBHEHUS —
TIOJTHBIE U HETIOJHEIE.

IIpoBoauTh mpocTeHiINe NCCIea0BaHUS
KBa/IPaTHBIX yPaBHEHUH.

Pemate ypaBHEHHs, CBOASIINECS K KBAIPaTHBIM, C
MOMOIIIBIO NTPe0Opa3oBaHMid U 3aMEHON
nepeMeHHoit. HabronaTs 1 aHann3upoBaTh CBS3b
MEXly KOPHSIMHU 1 KO3 HULHEHTaMH KBaJpaTHOTO
ypasreHus. @opmynupoBats TeopeMy Buera, a
Taroke 00paTHYIO TeopeMy, IPIMEHS T 3TH
TEOpeMbI IJIs PeIIeHus 3a1a4d. Pemars TekcToBbIe
3a7a4n anreOpanIecKuM CIOCOOOM: ITePEeXOaNUTh
OT CJIOBECHO# (hOPMYITUPOBKHU YCIOBHS 3a/1a4H K
anreOpanyeckoi MOIeNH My TEM COCTABIICHUS
YpaBHEHHsI; PelIaTh COCTaBJICHHOE YpaBHEHHE;
HHTEPIPETHPOBATh PE3yJIbTAT.

3HaKOMHTBCS C UCTOPHEH Pa3BUTHSL aJITeOpEI

VYpaBHeHus u
HEepaBeHCTBA.
Cucremsl ypaBHe-
Hui (13 1)

JIuneiiHoe ypaBHeHUE ¢ IBYMS
MepeMEeHHBIMH, €ro TpaduK,
HpPUMEpHI PEIIeHNs YPaBHEHHI B
HEJIBIX YHCIaX.

Pemienue cuctem IByX TMHENHBIX
ypaBHEHUH ¢ JByMsI IEPEMEHHBIMU.
[Ipumepsl pelieHus cucTeM
HEJIMHENHBIX YPaBHEHUH C IBYMS
nepeMeHHBIMH. ['paduaeckas
UHTEpIIpETallls YPAaBHEHUS C ABYMs
HEPEMEHHBIMU U CUCTEM YPaBHEHUI
C ABYMsI IEPEMEHHBIMU.

Pewenue TekcTOBBIX 3a7a4 € 110~
MOIUIBIO CUCTEM YPaBHEHUHU

Pacrio3HaBaTh TMHEHHEIE YPaBHEHHS C ABYMS
TIepEeMEHHBIMH.

Ctpoutb rpaduKkn THHEHHBIX YpaBHEHHH, B TOM
YyCciIe NCHIONB3YS HU(BPOBBIE PECYPCHI.
Paznuyate mapasienabHble U epeceKaromuecs
HPsIMBIE TI0 UX YPaBHEHUSM.

Pewmath cuctemsl 1ByX JMHEHHBIX YPABHEHUH C
JBYMS IIEPEMEHHBIMU [10/ICTAHOBKOH U
cioxkeHueM. PemaTs npocreiiiye cucTeMsl, B
KOTOPBIX OJHO U3 YPABHEHUH HE SIBILICTCS
nmuHeHHBIM. [IpuBoIUTH rpaduueckyro
HHTEPIPETALUIO PEIIEHUS] YPABHEHUS C ABYMSI
MEePEMEHHBIMU U CUCTEM YPABHEHHUH C AByMs
HepPEMEHHBIMU.
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Perrath TEKCTOBBIE 314U aIreOpandecKum
crocooom

YpaBHeHuUs U
HEpaBEHCTBA.
Hepagenctsa (12 1)

YucnoBble HEpaBEeHCTBA U UX
CBOICTBA.

HepasenctBo ¢ 01HOM NepeMEHHOM.
JIuHeliHbIe HEpaBEHCTBA C OAHOM
HNEPEMEHHOHU U UX pelleHHE.
CucTeMsl JIMHEHHBIX HEPABEHCTB C
OJIHO} NepeMEeHHOM U UX pelIeHHe.
N3o0paxeHune pemeHus TMHSHHOTO
HEpaBEHCTBA U MX CUCTEM Ha
YHCJIOBOM MPsIMOM

®opMyIHpPOBaTH CBONCTBA YHCIOBBIX HEPABEHCTB,
WUTIOCTPUPOBATh WX Ha KOOPAMHATHON MPSMOiA,
JIOKa3bIBaTh ajredpandecku.

[IpumeHsTH CBOMCTBA HEPABEHCTB B XO/1€ PELICHUS
3ana4. Pemartp nuHeliHbIe HEpaBEHCTBA C OJJHOU
MEPEMEHHOMU, H300paXkaTh pEIICHHE HEPABECHCTBA
Ha YHUCIIOBOI MPSMOIA.

Pemats cucteMbl IMHEMHBIX HEPABEHCTB,
n300paXkaTh pelieHne CUCTEMbl HEpaBeHCTB Ha
YHCIOBOU MPSIMOM

OyHKIMU.
OcHOBHEBIE
nioHsTHs (5 1)

Tonstne ¢pynknmu. O6macTs
OTIpE/IeNICHUS] 1 MHOXKECTBO 3Ha-
yeHnit GpyHkmu. CriocoObl 3a1aHust
(dhyHKIHH.

I'paduk dyskun. CoiicTBa
(hyHKIIUH, UX OTOOpaKEHUE HA
rpapuke

Hcnonk3oBath GYHKIIMOHATBHYEO TEPMHUHOIOTHIO
W CHMBOJIHKY.

Beraucnate 3HaueHus QYHKIUIA, 3a1aHHBIX
(dhopmynamu (TIpy HEOOXOJMMOCTH UCTIOIB30BATh
KaJIbKYJIATOP); COCTABIATH TAONUIBI 3HAYCHU I
(yskur. CTpOUTH 1O TOYKaM rpaduku GyHKIHH.
OnuchIBaTh CBOMCTBA (PYHKIIMH Ha OCHOBE €€
rpauyYecKOro MpeaCTaBICHHUS.

Hcnonp3oBate GyHKIHOHATBHYIO TEPMUHOIOTHIO
¥ CUMBOJTHKY.

HccnenoBath npuMephbl PagIKoB, OTPAYKAFOIIUX
peasbHBIC TIPOLIECCHI U ABNCHUS. [IpruBOIUTH
MPUMEPHI TIPOIIECCOB U SBJICHUN C 33JaHHBIMH
cBoiicTBamu. M conb30BaTh KOMIIBIOTEPHBIE
TPOTPaMMBI JIJIsl TOCTPOCHUS TPapUKOB HYHKIHH 1
HM3yYCHHUS UX CBOICTB

ODyHKIMU.
Yucnossle
¢byukunu (9 4)

UreHne 1 NOCTpOCHHE TPadHKOB
¢ynkumii. [Ipumeps! rpadukos
(GyHKIMH, OTpaXKaroINX pealbHbIe
HPOLIECCHI.

OyHKINH, OUCHIBAIOIIHE MPSIMYIO 1
00paTHYIO MPOTOPINOHATIBHBIE
3aBHCHUMOCTH, X TPAPUKH.
Tunep6oma. I'padux Gyrkumm y =
x2. OYHKIHA Y =X2, Y =X3,y = VX, ¥
=\x\; rpaduueckoe pemrenne
YpaBHEHUI U CUCTEM ypaBHEHUM

HaxoanTs ¢ momomsio rpaduka ¢hyHKIMN
3HAYEHUE OJHOH U3 PacCMaTPUBAEMBIX BEJIMYHH MO
3HAYCHUIO JPYTOMH.

B HecoxHBIX Ciydasx BbIpakaTh GopMyIioit
3aBUCUMOCTb MKy BEJTMUMHAMH.

OmmceIBaTh XapakTep H3MEHEHHs OTHON
BEJINYMHBI B 3aBUCUMOCTH OT H3MEHEHHUS PYTOiL.
PacrniozHaBaTh BHIBI H3y4aeMBIX (YHKIIUI.
IToka3pIBaTh CXEMAaTHYECKH MOJOKEHUE Ha
KOOPANHATHON TJIOCKOCTH IpaduKoB GyHKIMA
B y =x2,y =x3,y =X, y = x|
Hcnonb30Bath HyHKIMOHATBHO-TpadUueCcKue
NPENICTaBICHUS JUIs PEIICHNS U UCCIISI0BaHUS
YpaBHEHUH U CUCTEM YpaBHEHUH.

[MpumeHsTH THU(POBBIE PECYPCHI ISl TOCTPOCHUS
rpaduKoB (HYHKITHHA

[ToBTOpEeHue u
00o00meHue (6 9)

IToBTOpEHNE OCHOBHBIX MOHATHH U
METO/IOB KypcoB 7 U § KJIacCOB,
0000111eHe 3HaHUH

Br1OupaTh, NIpUMEHATH, OLIEHUBATH CIIOCOOBI
CpaBHEHUS YHUCEIN, BBIYHCICHHUH, PpeoOpa3oBaHui
BBIPAXKECHUI, PelIeHNs] ypaBHEHUM.
OcCymIeCTBIATh CAMOKOHTPOJIb BBIONHIEMBIX
JEUCTBUI 1 CaMOIIPOBEPKY pe3yibTara
BBIYHCIICHHH, Tpe0Opa3oBaHuii, TOCTPOCHUI.
Pemats 3aga4n U3 peasbHON JKH3HHU, IPIMEHATH
MaTeMaTHIEeCKHe 3HAHUS JUTS PeIIeHUs 3a/1a4 U3
JIPYTHX IPEIMETOB.

Pemats TeKCTOBBIE 3a71a4n, CPAaBHUBATH, BHIONPATh
CIOCOOBI PEIICHHUS 3a1a41

9 knacc (He MeHee

102 4)

Ha3panue pasnena
(Temnl) Kypca
(4ucno yacoB)

OCHOBHOE coJiepXKaHue

OCHOBHBIE BH/IbI JCATSIBHOCTH 00yYaIOMINXCS

DJeKTpOHHbIE
00pa3oBaTeIbHbI
€ pecypcsl

Yucna v BEIYKUC-
nenus. JleiictBu-
TenpHbIC yncna (9

4)

PanyonaneHble yncina, uppamm-
OHAJIbHBIE YHCIIa, KOHEYHBIE H
0GeCKOHEUHBIE ECITHIHBIE APOOH.
MHOXeCTBO ICHCTBUTEIBHBIX YHCEIT,
JICHCTBUTEIBHBIC YUCIIA KaK
OCCKOHEYHBIC IECSITHYHBIE IPOOH.
B3aumHo ogHO3HaYHOE
COOTBETCTBHE MEXy MHOXKECTBOM
JICCTBUTENBHBIX YHCENI U
MHOECTBOM TOYEK KOOPAMHATHOU
npsmMoii. CpaBHeHHE

Pa3BuBaThH NPEACTABIEHUS O YUCIAX: OT
MHO>KECTBA HaTyPAITBHBIX YHCEI JO MHOXKECTBA
JICHCTBUTENBHBIX YHUCEIL

O3HaKOMUTBCS C BO3MOXKHOCTBIO IIPEACTABICHHUS
JEHCTBUTEIIFHOTO YMCIIa KaK OECKOHETHOU
JECSITUYHOMN IpOOH, IPUMEHSTh JeCSITUYHbBIE
NPHUONIKEHHUST PALIMOHANIBHBIX U HPPALMOHANBHBIX
YHCeTL.

N3obpaxath AeficTBUTEIbHBIE YUCTA TOUKAMU
KOOPAUHATHOHU MPSIMOM.

3anucelBaTh, CPABHUBATH U YIOPSJ0YUBATh
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JEeHCTBUTENBHBIX YHCET,
apudmeTnyeckue IeHCTBUS C
JEeHCTBUTENLHBIMU YHCIIAMU.
[Ipubnmxénnoe 3HaUeHHE BENU-
YHHBI, TOYHOCTH IIPHOIIMKEHHSI.
Oxpyrnenue ancen. [Ipuxuaka n
OLICHKA PE3yJIbTATOB BEIYHUCICHUIT

JIECTBUTEIBHBIC YHCIIA.

BolinonHaTh, coueTasi yCTHbIC U TUCbMECHHBIC
npuéMmbl, apu(METHUCCKUE ACHCTBHS C
PAlMOHANBEHBIMH YHCIAMHU; HAXOAUTH 3HAYCHUS
CTETIeHEeH C LEeNbIMH [T0Ka3aTeIIMU U KOpHEl;
BBIYUCIISTH 3HAYSHHSI YUCIIOBBIX BBHIPAKECHHUN.
[TonyuuTs npeacTaBiIeHre O 3HAYMMOCTH
JIeHICTBUTENBHBIX YHCEN B TPAKTHUECKON
JIESITEIbHOCTH YeIoBeKa. AHAIM3UPOBATh U JeaTh
BBIBOJIbI O TOYHOCTH MTPHOIHIKEHHS
JICHCTBUTEIHHOTO YMCIIA IPU PELICHUH 3a7a4.
OKpyTIATH ASHCTBUTEIbHBIE YNCIIA, BBIOIHATD
MPUKUJKY pe3yJIbTaTa BEIYUCIECHHUH, OLICHKY
3HaYEHUH YHCIOBBIX BBIPAKEHUH.

3HAKOMMTBCS C MCTOPUEH pa3BUTHUSI MAaTEMaTHKU

YpaBHeHuUs U
HEpaBEHCTBA.
YpaBHeHus ¢
OIHOM MepeMEHHOMN
(14 )

Jluneitnoe ypaBHeHue. Pemenne
ypaBHEHHUH, CBOSIINXCA K JIH-
HENHBIM.

KBanparnoe ypaBuenue. Pemenue
ypaBHEHUH, CBOJSIIUXCS K
KBajZipaTHBIM. bukBagpaTHble
ypaBHEHUs.

IIpumepsl perieHus ypaBHEHUH
TpeThell U ueTBEPTON cTeneHei
pa3nokeHneM Ha MHOXKHTENH.
Pemenne npoOHO-panoHaNbHBIX
ypaBHEHUH. Perienne TeKCTOBBIX
3a1a4 anredpandeckuM METOI0M

OcBanBaTh, 3aTIOMHHATH U IIPUMEHSTh
rpaduYecKre METOIbI IIPH PEIICHUH YPABHEHUIA,
HEPaBEHCTB M UX CHCTEM.

Pacmo3HaBaTh 1esble 1 APOOHBIC yPaBHEHUS.
Pernrath nuHEiHBIC ¥ KBaPATHBIC YPaBHCHHUS,
YpaBHCHUS, CBOJISIUECS K HAM, IPOCTEHIIIe
JPOOHO-pAIMOHATBHBIC YPaBHCHUS.

IIpenmaraTe BO3MOXKHBIC CIIOCOOBI PEIICHHS
TEKCTOBBIX 337124, 00CYKIaTh X U PEIIATh
TEKCTOBBIC 334 Pa3HBIMU CIIOCOOAMH.
3HAKOMHTBCS C HCTOPUEH Pa3BUTHS MaTeMATHKH

VYpaBHeHus u
HEepaBeHCTBA.
CHCTeMBI ypaBHe-
Hul (14 4)

JluneitHoe ypaBHEHUE C IBYMS
HEepPEeMEHHBIMH H €T0 rpaduk.
CucreMa IByX JIMHEHHBIX YpaBHEHUN
C IBYMsI IEPEMECHHBIMU H €€
pemreHne. Pemenue cucreM AByx
YPaBHEHHUH, OTHO U3 KOTOPBIX
JIMHEWHOe, a Ipyroe — BTOPOH
CTEICHH.

I'paduyeckast HHTEpIIpETALS
CHCTEMBI YPaBHEHHUII C IBYMSI
nepeMeHHBIMHU. PellieHne TeKCTOBBIX
3a1a4 anredpandeckuM crocoooM

OcBauBaTh ¥ NPUMEHATH IPUEMBI PELIICHHS
CHCTEMBI IBYX JIMHCHHBIX YPaBHCHUH C ABYMS
MIEPEMECHHBIMU U CHCTEMBI JIBYX YPaBHCHHH, B
KOTODPBIX OTHO YPaBHEHHE HE SBISACTCS TMHEHHBIM.
Hcnonb30BaTh PyHKIMOHATBHO-TpaduIecKue
MIPEICTABICHHS ISl PEIICHUS M UCCIICJOBAHMS
YPaBHEHUH U CUCTEM.

AHanMM3upoBaTh TEKCTHI 3a/1a4, PEIaTh UX
anredpanyeckuM CrocoOoM: MepexoanuTh OT
CIIOBECHOH (hOPMYITHPOBKH yCIIOBHS 3aJa49H K
anreOpanyeckoi MOJIeNH My TEM COCTaBICHUS
CHCTEMBI YPaBHEHUIT; pelIaTh COCTaBICHHYIO
CHCTEMY YpaBHEHHI; HHTEPIPETUPOBATH pe-
3yJbTaT.

3HAKOMHTHCS C ICTOPHEH Pa3BUTHUSI MATEMATHKH

YpaBHeHus u
HEepaBeHCTBA.
Hepasenctna (16 1)

YucnoBble HEpaBEeHCTBA U UX
cBoiicTBa.

JluHeiiHbIe HepaBEeHCTBA C OAHOU
MEPEMEHHOHN U UX pelleHHe.
CucTeMbl IMHEHHBIX HEPABEHCTB C
OJ/IHO NepeMEeHHOM 1 UX pelIeHHe.
KBanpartHble HepaBeHCTBa U HX
perieHwe.

I'padudeckas HHTEpIpeTaLHs
HEpPaBEeHCTB U CUCTEM HEPABEHCTB C
JABYMs IIEPEMEHHBIMU

YuraTh, 3aMUCHIBATH, TOHUMATH,
UHTEPIPETHPOBATH

HEPaBEHCTBA; MCII0JIb30BaTh CHMBOJIMKY U
TEPMHUHOJIOTHIO. BBIMOJIHATE PeoOpa3oBaHus
HEPAaBEHCTB, MCIIOJIB30BaTh sk IPe0Opa30BaHus
CBOWCTBA YHCIIOBBIX HEPABEHCTB. Pacro3HaBaTh
JIMHENHBIE ¥ KBaJpaTHbIE HEPAaBEHCTBA. PemaTh
JIMHENHBIE HEPABEHCTBA, CHCTEMBI JIMHEHHBIX
HEPABCHCTB, CUCTEMBI HCPABCHCTB, BKJIIFOYAIOIIUX
KBAJIPATHOE HEPABEHCTBO, U PELIATh UX;
00CYXIaTh TOJTYYCHHBIC PEIICHHS.

N300paxaTh pEllIEHHe HEPABEHCTBA U CUCTEMBI
HEPABEHCTB Ha YKCIIOBOM MPSMOM, 3aMHCHIBATH
PpElIeHHE ¢ TIOMOIIBK CUMBOJIOB.

PemiaTh KBaJpaTHbIE HEPABEHCTBA, HCTIONB3Y S
rpa)yecKue MpeaCTaBIeHH .

OcBanBaTh U IPUMEHATH HEPABEHCTBA IIPU
PEUICHUHU pa3/IMYHbIX 3a/la4, B TOM YHCJIC
TMPaKTUKO-OPUCHTUPOBAHHBIX

Oynkiyu (16 9)

KBanparuunas gpynkuus, e€ rpaduk
u cBoiictBa. [lapaboma, KoopaHHATEH
BEPIIUHEI TapaboIIbl, 0Ch CHMMETPUH
napabossl. CreneHHbIe (QPYHKIUNT C
HaTypaJIbHbIMH [IOKa3aTelsIMU 2 U 3,
ux rpaduxu u cBorictra. ['papuku
¢dysaknumit: y = kx,y =kx + b, y =k/x,
y=ax2,y=ax3,y=\/x,y=|x|

Pacrio3HaBaTh BUJIbI H3y4aeMbIX (YHKIHI;
WUTIOCTPUPOBATh CXEMATHYECKH, OOBSACHSITh
pacrooKeHue Ha KOOPJMHATHOH INIOCKOCTH
rpadukoB GpyHKnmi Buga: y =kx,y =kx + b,y =
kix,y=ax2,y=ax3,y="x,y = x| B 3aBHCHMOCTH
OT 3Ha4YeHMH K0(PHUINEHTOB; ONHUCHIBAT UX
cBoiicTBa. Pacro3HaBaTh KBaApaTHUHYIO (DYHKILIHIO
o ¢opmyiie. [IpHBOAUTE IPUMEPbI KBaIPaTHYHBIX
3aBUCHMOCTEH U3 PEATbHOMN JKU3HH, HUIUKH,
reoMeTpuy. BeIBIATS 1 060011aTE 0COOEHHOCTH
rpaduka KBagpaTn4HOH QyHKImN y = ax2 + bx +c.
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CTpouTh 1 H300paKaTh CXEMATUICCKU rPadUKH
KBaIpaTHYHBIX QYHKIMH, 3aJaHHBIX OpMyIamMu
Bugay =ax2,y=ax2+q,y=a(x+p)2,y=ax2 +
bx + c. AHaTU3UPOBATh U IPUMEHSTH CBOWCTBA
HM3YYCHHBIX (YHKIHH U UX TIOCTPOCHHS, B TOM
YHCIIe C MOMOIIBI0 MUGBPOBBIX PECYPCOB

Yucnoselie nocie-
noBarenbHOCTH (15

TlonsTHE YHCIIOBOM MOCIIEIOBA-
TEIbHOCTH.

OcBauBaTh 1 NPUMCHATH UHACKCHBIC 0603Ha‘{eHI/IH,
CTPOUTH PECUCBBIC BBICKA3bIBAHUS C

q) 3agaHue MOC/Ie10BaTENbHOCTH HCTIONBb30BAHUEM TEPMHHOJIOTHH, CBSI3aHHOI €
peKyppeHTHOH popmMyItoi u TOHATHUEM TOCJIEIOBATEIHHOCTH.
(dhopmymoit N-ro uieHa. AHanu3upoBath GpopMyiy N-To 4ieHa
ApundmeTndeckas 1 TeOMETPUIEcKasi | OCJIeI0BaTeIbHOCTH WIN PEKYPPEHTHYTO
nporpeccur. @opMyInsl N-ro wieHa | GOPMYITy U BEIYHCISATD WICHBI
apupMETHIECKOI U TeOMETPHIECKOH! | OCIIeJOBaTeILHOCTEH, 3aJaHHBIX ATUMH
MIPOrPECCUM, CyMMBI NIEPBBIX JI (dopMynamu. Y cTaHaBINBAaTh 3aKOHOMEPHOCTH B
ulieHOB. M300paskeHue 4IeHoB MOCTPOSHUH MOCIIEJ0BATENILHOCTH, €CIIH
apuGMeTHIECKON ¥ TE€OMETPUUYECKON | BBIMMCAHBI TIEPBBIE HECKOJIBKO €€ YJICHOB.
MIPOTPECCHI TOYKaMH Ha KOOP- PacrioznaBats apiupMETHUCCKYIO 1
JIUHATHOM MIOCKOCTH. JINHEHHBIN U | TEOMETPUUYECKYIO IIPOrPECCUU IIPU PA3HBIX
SKCIOHEHIUAIBHBIA POCT. criocobax 3amganusl. Pemars 3aga4n ¢
C102KHbIE IPOLICHTHI HCTIONIb30BaHUeM (opmyt N-ro uieHa
apu(pMEeTHIECKOH ¥ TeOMETPUIECKOH IPOrpeccHi,
CYMMBI IIEPBBIX JI YJIECHOB.
W300pakaTh WICHBI IOCIEA0BATEILHOCTH
TOYKAMH Ha KOOPAUHATHOH IIOCKOCTH.
PaccmaTpuBath IpuMepsI IPOIECCOB U SIBIICHUN U3
peabHON )KU3HH, WIITIOCTPUPYIOLINE H3MEHEHUE B
apu(pMETHIECKON TPOTPECCUH, B TCOMETPUUECKOM
MIPOTPECCHHU; H300paKaTh COOTBETCTBYIOLIHE
3aBUCUMOCTH Ipaduuecky.
Pemats 3agaun, cBsI3aHHBIE C YUCIOBBIMU
110CJIEJ0BAaTEIbHOCTAMY, B TOM YHCJIE 3a/1a4U U3
pealbHOM )KU3HU C UCHONB30BaHUEM IH(POBBIX
TEXHOJIOTHH (ANEKTPOHHBIX TaOJHII, TpahuIecKoro
KaNbKyJIATOpa ¥ T.11.). Pemats 3aga4n Ha CIIOXKHBIE
MIPOLIEHTHI, B TOM YHCTIE 3a]]a4H U3 PealbHOH
MIPAKTUKY (C UCTIOJIb30BaHUEM KaJIbKYJIATOPA).
3HAKOMUTBCSI ¢ UICTOpUEH pa3BUTUSL MATEMaTHKH
IToBTOpEHue, Yucna v BeIYMCIEHUS (3aIKCh, OnepupoBaTh NOHATHAMHU: MHOXKECTBO,
06o6mIeHwe, CpaBHEHHE, ACHCTBHSA C AEHCTBH- MTOJIMHOXKECTBO, OTIEPAIMH HaJl MHO)KECTBAMU;
CHCTEMATH3alusl | TETbHBIMU YHCIAMH, YHCIIOBAs HCTIONB30BaTh rpaduiecKoe mpeICTaBICHUE
3HaHWiTl TIpsSIMast; TIPOIIEHTHI, OTHOIICHNS, MHO>KECTB JUISl OTIMCAHKS PEabHBIX IPOIIECCOB U
(18 1) TIPONIOPILINH; OKPYTIICHHE, SIBIICHUH, TIPH PEIICHUHN 33/1a9 U3 IPYTHX YUICOHBIX

NpUONVIKEHUE, OLICHKA; PelleHUe
TEKCTOBBIX 33/1a4 apH(hMETHIECKUM
criocobom) Anredpanyeckue
BBIPa)KEHHUS

(npeobpa3oBaHue anredpandeckux
BBIPKEHUH, IOMYCTUMbIC 3HAYCHHS)

MPEIMETOB.
AKTyaJM3upoBaTh TEPMUHOJIOTHIO U OCHOBHBIS
JIeHCTBUS, CBSI3aHHBIE C YUCJIaMU: HATypalibHOE
YHUCII0, TPOCTOE M COCTABHOE YHUCIIA, IEIUMOCTh
HaTypaJIbHBIX YUCEJ, IPU3HAKU JACITUMOCTH, LIeI0e
YHCII0, MOJIYJIb YHCIIa, OOBIKHOBEHHAS U
necATUYHas JpoOH, CTAHAAPTHBIN BH YKCIA,
apu(METHIECKUI KBaJPATHBIA KOPEHb.
BeImoHATE AeHCTBUS, CPABHUBATH 1
YIOpsII0YMBaTh

qucia, MPeICTaBIIATh YUCIa HA KOOPAWHATHOMN
HPSMOH, OKPYIJIATh YUCIIA; BBITOIHATH IPUKHIKY
U OLICHKY pe3yJbTaTa BIYUCICHUH.

Pemrath TekcTOBBIE 3aaUl apHOMETHIECKAM
crocoOoM. PemaTe mpakTryeckue 3a1auu,
coJieprKaline MpoIeHTHI, JOJIH, YacTH,
BBIpAKAIOIINE 3aBUCIMOCTH: CKOPOCTb — BpeMs
— paccTosiHue, lieHa — KOJIMYEeCTBO —
CTOUMOCTb, 00BEM PabOTHl — BpeMsi — MPo-
U3BOAMUTEIBHOCTD TPY/IA.

Pa306upath peasnbHble )KU3HEHHBIE CUTYaIUH,
(hopMyHpOBaTh MX Ha S3BIKE MATCMATHKH,
HaxOJUTh pellleHue, MPUMEHsISI MaTeMaTHUYeCKU
arnmapar, UHTePIPETUPOBATh PE3yIbTaT
OnepupoBaTh MOHSATUSIMU: CTEIEHD C IIETIbIM
rmokasaresieM, apu(pMETHICCKUI KBaAPATHBIN
KOPEHb, MHOTOUJICH, alireOpandeckas qpoob,
TOXJAECTBO. BBIMOIHITH OCHOBHBIE JEHCTBUS:
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BBIIOJIHATE Pacu€Thl 1o Gopmyam,
peoOpa3oBbIBATH 1IEIIbIE, TPOOHO-PALIMOHATIBLHBIC
BBIPAYKCHUS U BBIPAKECHUS C KOPHAMH,
Ppeanu30BEIBaTh Pa3IoKCHUE MHOTOWICHA Ha
MHOXHTEJH, B TOM YHUCIIE C HCIIOJIb30BaHUEM
(hopMyIT pa3HOCTH KBaJpaTOB M KBAJIpaTa CyMMEbI U
Pa3HOCTH; HAXOJIUTH JIOIYCTUMBIC 3HAUCHHS
MEPEMEHHBIX ISl IPOOHO-PAIIHOHATBHBIX
BBIpaXeHHM, KopHel. MoienpoBaTh ¢ TOMOIIBIO
($hopMyIn peasibHbIe IPOLECCH U SBICHHS

Oynkimy  (HocTpoeHue, CBoicTBa | OmepupoBaTh MOHATHAMHU: (YHKUUS, Trpaduk
M3yYEeHHBIX (QYHKIWH; rpadudeckoe | yHKOMM,  HyIM  (QYHKOUH,  IPOMEXYTKH
peleHre ypaBHEHNH U X CHCTEM) | 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH BO3pacTaHUs,
yOBIBaHUs, HanOObIIee M HAaNMEHBIIEe 3HAUCHUS

GbyHKIHN.

AHanM3upoBaTh, CpaBHHBATb, 00cyXaaTh
CBOMCTBA (DYHKIIMH, CTPOUTD UX IpadUKH.
OrmnepupoBath MOHSITUSIMU: npsmast
MIPONOPLHOHAIBHOCTb, oOpaTHas
NIPONOPUNOHATIBGHOCTE,  JIMHEeWHas  (QyHKOus,

KBajipaTH4Has QyHKIWMs, Tapaboiia, Tunepooa.
Wcnonb3oBath  rpadukd  UIsl  OHpEACNICHHS
CBOMCTB, TIPOLIECCOB M  3aBUCUMOCTEH, I
PCIICHHS 3314 U3 JIPYTHX Y4eOHBIX MPEAMETOB U
peaNpHOM KU3HH; MOIEIHMPOBATH C OMOIIBIO
rpadpuKoOB peanbHbIe IPOLECCH U SBICHHSL.
Beipakats (opMylamMu  3aBHCHMOCTH — MEKIY
BEJIMYMHAMHA

ITpn paszpabotke pabodeil mporpaMMbl B TEMaTHYECKOM IUIAHHPOBAHMH JOJDKHBI OBITH YITEHBI BO3MOKHOCTH
UCTIONIb30BAHMA 3JEKTPOHHBIX (LH(POBBIX) 00pa30BaTENBHBIX PECYPCOB, SBISIOUIMXCA Y4eOHO-METOANIECKIMHU
MarepraiaMy (MyJIbTUMEIUHHBIE TPOTPaMMBI, HJIEKTPOHHBIE YICOHUKH W 3a/lauHHKH, 3JCKTPOHHbIE OMOIHOTEKH,
BUPTYaJIbHBIE JIA0OPAaTOPUH, WIPOBBIE IPOTPAMMBI, KONJICKIMH IM(POBBIX 00pa30BaTEIBHBIX PECYPCOB),
UCTIONB3YEMBIMH TSI OOY4eHHs ¥ BOCHUTAHMS PA3IMYHBIX TPYNI IIOJIB30BATENICH, INPEICTABICHHBIMU B
JIEKTPOHHOM (IM(POBOM) BHAE M pealM3yIOIUMH AuaakTudeckue Bo3MmokHoctn MKT, comepxaHne KOTOPBIX
COOTBETCTBYET 3aKOHO/IATEIbCTBY 00 00pa30BaHHH.

NMPUMEPHAS PABOYASA NMPOTPAMMA YHEBHOIO KYPCA «FTEOMETPUSA». 7-9 KJIACChbI

LUEJIN NBYYEHUA YYEBHOIO KYPCA

«MareMaTuky y»Xe 3aTeéM YYUTb HAJ0, YTO OHA yM B MOPSAJOK NPUBOJUTY, — IUCAJ BEIUKUN PYCCKUM y4EHBIN
Muxann BacunbeBud JIoMoHOCOB. M1 B 3TOM COCTOHMT OJHA U3 JIBYX IleJiell OOy4eHHS T€OMETPUU KaK COCTaBHON
YacTH MaTEeMAaTHKH B IIKOJIE. DTOH IIeJIM COOTBETCTBYET JOKa3aTelbHas JTUHUA MpenofaBaHus reometpun. Cnemays
MIpeJCTaBICHHON paboueil mporpamme, HauMHAsA C CEIBMOT0 Kiacca Ha YPOKax FeOMEeTpUH OOydJaromuics yIuTcs
IIPOBOJUTH JIOKA3aTEIbHBIE PACCYXKACHUS, CTPOUTh JIOTUYECKUE YMO3AKIIOYEHMs, JIOKa3blBaTb HCTHHHBIE
YTBEPXKIEHUSI M CTPOUTH KOHTPIPHMEPHI K JIOKHBIM, MPOBOIUTH DPACCYXKACHHUS «OT MPOTHBHOTOY», OTIMYAThH
CBOMCTBA OT MPHU3HAKOB, (GOPMYIHPOBATH OOpPATHBIC YTBEP)KACHUSA. Y YCHHK, OBJIAIEBIINN ICKYCCTBOM PacCy’KAaTh,
OyzeT MPUMEHATh €r0 M B OKpyskatomel kxm3Hu. Kak mucan reomerp u memaror Urops @emoposuu Ilapeiru,
«JI0JIbMH, TOHUMAIOIIHUMH, YTO TAKOE A0KA3aTENIbCTBO, TPYAHO U AK€ HEBO3MOXHO MAHMITYJIMpOBaTh». M B 3TOM
COCTOUT BAXXKHOE BOCIUTATEJIBHOE 3HAYEHUE H3YYEHMsI TEOMETpPUM, IPHUCYLIEe HMEHHO OTEUECTBEHHOMU
MaTeMaTUYECKOH IIKOJIE.

Bmecte ¢ TeM aBTOpHI MpOrpaMMBl MPEAOCTEPETAIOT YUYHUTENS OT H3IUINHETO (OpMam3Ma, OCOOCHHO B
OTHOUIEHMM Haydal U OCHOBaHUHM reomerpuu. @Dpanuysckuii MaremaTuk JKaH JlbenOHHE IO 3TOMY IOBOAY
BBICKa3aJICcs Tak: «YTO KacaeTcs AETMKATHON POOIEMBI BBEICHHUS «aKCHOM», TO MHE Ka)KeTCA, YTO Ha IIEPBEIX IOpax
HY>XHO B0OOIIe n30eraTh MPOU3HOCHTH caMO 3TO CioBO. C JPYyroil ke CTOPOHBI, HE CIEAYeT YIyCKaTh HU OJHOM
BO3MOKHOCTH JIaBaTh NMPHUMEPHI JOTHYECKUX 3aKITIOYCHHH, KOTOphIE KyIa B OONBIIEH Mepe, 4eM Haes aKCHOM,
SBJISIFOTCSI NICTHHHBIMU M €IMHCTBEHHBIMHU ABUTATEISIMA MAaTEMaTHYECKOTO MBIIIIJICHHSD.

Bropoii nenbro u3ydeHHs IEOMETPUM SIBIISIETCS MCIIOJIB30BAHME €€ KAaK MHCTPYMEHTA IPU PELICHUM Kak
MaTeMaTHYECKUX, TaK U MPAKTHICCKHUX 3aJad, BCTPEJAIOIINXCS B pealbHON KI3HI. OKOHYHUBIINHA KypC TEOMETPHI
IIKOJIFHUK JTOJDKEH OBITH B COCTOSIHAM OIIPEICNUTh T€OMETPUIECKyIo (UTypy, ONHCATh CIOBAaMH JaHHBIN 4epTExX
WIA PUCYHOK, HalTH IUIOMAIh 3eMEIBHOTO Y9acTKa, PacCUUTAaTh HEOOXOIUMYIO JJIIMHY ONTOBOJIOKOHHOTO Kademst
nm TpedyeMble pa3Mephl rapaxa A aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpasi, BBIYUCIUTEIbHAS JWHUS B
W3yYCHUH T€OMETPUH B 1IKoJIe. [laHHas mpakTuyeckas JIMHUS SABJISIETCS HE MEHee BakHOU, yem nepasi. Emé [lnaton
MIPEIHCHIBAl, YTOOBI «TpakaaHe IIpekpacHOro ropofa HM B KOEM CIIydae HE OCTaBJSUTH T€OMETPHIO, BEIb He-
MaJIOBaXXHO Jake MoO0UHOE e€ MpUMEHEeHNEe — B BOCHHOM JIeJIe J1a, BIIPOYEM, M BO BCEX HayKax — JUIS JIyUIIero uX
YCBOGHUS: MBI BeJIb 3HaEM, Kakast OECKOHEUHAsI pa3HHUIIA CYIIECTBYET MEX/Ty YEIOBEKOM IPHYACTHBIM K TEOMETPUH U



31

HENpUYaCTHBIMY». ST 3TOTO YYMTENI0 PEKOMEHAYETCs IOAOMpaTh 3aJaddl IPAKTUYECKOTO XapakTepa Uit
paccMaTpUBAEMBIX TEM, YUHTh AETEH CTPOUTh MAaTEMAaTHYECKHE MOJICIH pEalbHBIX JXM3HEHHBIX CHUTYaIUH,
MIPOBOANTDH BEIYHCIICHHS M OLIEHUBATH aI€KBaTHOCTH MOJYIEHHOTO pe3ynbTaTa. KpaiiHe BayKHO MOJUEpKUBATh CBA3U
TEOMETPHH C IPYTUMH IIPEAMETAMHU, MOTHBHPOBATH HCIIOIb30BATh OMPEECICHNUS T€OMETPHUECKUX (QUTYD U TOHATHH,
JEMOHCTPHPOBATh NMPUMEHEHHE MOTYYEHHBIX YMEHHH B ()M3MKE M TEXHUKE. DTH CBSI3M Hambousiee SIpKO BUIHBI B
TeMax «Bektopb, « TpuroHoMeTprdecKie COOTHOmEHU», «Metox koopauHat » u «Teopema ITudaropar.

B 3axmroueHme comniéMcs Ha BEIMKOTO MaTeMaTHka W acTpoHoma MoramHa Kemepa, 4to0br emé pas
MOMYEPKHYTh U METaNpeMET- HOe, M BOCTIUTATENbHOE 3HaYeHre reoMeTpun: "Geometria una et aeterna est in mente
Dei refulgens: cuius consortium hominibus tributum inter causas est, cur homo sit imago Dei"*.

COAEP)>XAHMWE YYEBHOIO KYPCA (MO rogAM OBYYEHMUA)
7 k1acc

HayvanbHble noHaTus reomerpun. Todka, npsmas, OTPE30K, JIyd. Yroi. Buasl yrios. BeprukanbHble U CMEXHbBIE
yrisl. buccexrpuca yria. JJomanas, MHOroyrojapHuk. llapamieasHoCTs U IEPIEHAUKYIIIPHOCTD IIPSMBbIX.

CummetpuuHble ¢purypsl. OCHOBHBIE CBOWCTBA 0CEBOI CUMMETpHH. [IprMepbl CHMMETPUH B OKPYKAIOILEM MHpE.

OCHOBHBIE TIOCTPOEHUS C TOMOIIBIO IIUPKYJIS U TUHEHKH.

TpeyronbHuk. Beicota, Menuana, OuccekTpuca, HX CBOWCTBAa. PaBHOOEIpEHHBIH W PaBHOCTOPOHHHM
TpeyrojibHUKU. HepaBeHCTBO TpeyroybHUKA.

CBoiicTBa 1 IPU3HAKH PaBHOOEPEHHOTO TpeyronbHuKa. [Ipu3Haku paBeHCTBA TPEYTOJIBHUKOB.

CBoifcTBa M MPU3HAKY MapaIebHBIX MPsMbIX. CyMMa YIJIOB TpeyroyibHUKa. BHEIIHNE YIIIBl TPEeyToJbHUKA.

[IpsiMoyronbHbIM  TpeyronpHUK. CBOWCTBO MeEAMAHBl MPSIMOYTOJBHOTO TPEYroJbHUKA, IPOBEIEHHON K
runotenyse. [Ipu3Haku paBeHCTBA MPSIMOYTONBHBIX TPEYrONbHUKOB. IIpIMOYTrONbHBIN TpeYroNnbHUK C yTiaoM B 30°.

HepaBeHCcTBa B reoMeTpUH: HEPaBEHCTBO TPEYTOJIbHHKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TeopeMa o 0ojblIeM
yrie u 0oJbIlel CTOpOHE TpeyroibHUKa. [lepreHanuKyIsp 1 HaKJIOHHaS.

I'eomerpuueckoe MecTo Touek. buccekTpuca yriia U cepeJuHHbIN NEPIEHANKYJIIP K OTPE3KY KaK F€OMETPUUECKUE
MecTa TOYeK.

OKpYy>XHOCTb M KpYT, XOpJla U JAMaMeTp, X CBOHCTBAa. B3auMHOe pacroyio)keHHe OKPY>KHOCTU U IPSMOM.
KacaTenpHas u cexymias K okpyX HOCTH. OKpy’>KHOCTb, BIIMCaHHAsA B yroj. BrnucaHHas u onmucaHHas OKPY>KHOCTH
TPEYroJIbHUKA.

8 kiacc

UYersipéxyronpHuky. [lapamnenorpamMm, ero NpH3HAKM M CBOMcTBA. YacTHBIE cilydaW NapajuieslorpaMMOB
(IpsIMOYTOJIBHUK, pOMO, KBaJpaT), UX NPU3HAKH M cBoicTBa. Tpamenms, paBHOOOKas Tparenwus, e€ CBOWCTBa U
npu3Haky. [IpsiMoyronbHas Tpanenys.

Merton ynBoeHUs Metuansbl. L{eHTpaabHas cuMMETpHSL.

Teopema daneca u TeopemMa 0 IPONOPUHUOHATIBHBIX 0Tpe3kax. CpeaHne IMHIK TPEyroibHUKA 1 Tpanennu. LlenTp
Macc TPeyroJbHUKA.

[Momobue TpeyromsHUKOB, K03 durment nogodus. [IpuzHaku mog00ust TpEeyrodbHUKOB. [IpuMeHeHue moo0us
TIPU PEIIeHNH MPAKTHYECKHX 3a1ad.

CaoticTBa miomaneit reoMerpryeckux ¢puryp. @opmyIisl Juist IUIONMA M TPEYTOJIbHHUKA, TapaJuIeiorpaMmma, pomoa
u tpanenny. OTHOLIEHNE TUIOMIAeH MOI00HEIX uryp.

Beruncienue miomaznei TpeyroJbHUKOB M MHOTOYTOJIPHUKOB Ha KileT4aTtol Oymare.

Teopema I[Tudaropa. [lpumenenue Teopems! [Indaropa npu pemeHny NpaKTHIECKUX 33/1a4.

CuHyc, KOCHHYC, TQHTEHC OCTPOrO yIjla HPSMOYTOJIBHOTO TpeyroibHHKa. OCHOBHOE TPUTOHOMETPHUYECKOE
ToXecTBO. TpuroHomerpudeckue GyHkuu yrios B 30°, 45° u 60°.

BricanHble W IIEHTpalIbHbIE YIIIBI, YIOJI MEXAY KacaTelIbHOW M XOPIOH. YTJIbI MEXKIY XOpAaMH U CEKYIIHMHU.
Brimcannble W omnmcaHHBIE YETHIPEXYroJbHUKH. B3anMHOe pacrojiokeHHe JIBYX OKpykHocTeill. Kacanne
okpy>HOcTei. OOIIIe KacaTelbHbIE K JAIByM OKPYKHOCTSIM.

9 kiacc

Cunyc, xocuHyc, TaHreHc yrioB oT 0 mo 180°. OcHOBHOE TPHUTOHOMETPHYECKOE TOXKAECTBO. DOPMYIIBI
TIPUBCICHNA.

Pemenue TtpeyronbHukoB. TeopeMa KOCHHYCOB M TEOpEMa CHUHYCOB. PellleHHe NIpakTHYECKHX 3a1ad C
HCIOJIB30BAHUEM TEOPEMBI KOCUHYCOB U TCOPEMBI CUHYCOB.

IIpeobpazosanne momodus. [Tomodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 npon3BeeHUN OTPE3KOB XOPA, TEOPEMBI O MIPOU3BEACHUH OTPE3KOB CEKYIINX, TEOPEMa O KBajpare
KacaTeJIbHOM.

Bekrop, nnmHA (MOXynb) BEKTOPA, COHAIIPABICHHBIE BEKTOPHI, NPOTHBOINOJIOXKHO HAIPABICHHBIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpALMM HAaJ BEKTOpamu. Pa3iokeHHE BEKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. Koopamnatsl BekTopa. CkamsipHOE NpPOW3BENEHHE BEKTOPOB, IMPUMEHEHHE IS
HaXOXJICHUS JUINH U YTJIOB.
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JlekapToBBI KOOPAMHATHI HAa IUIOCKOCTH. YpaBHEHHSA NPSIMOM M OKPYXXKHOCTH B KOOpPIHWHATAaX, IEPECCUCHUC
OKPYXKHOCTEH U MPAMBIX. MeTOa KOOPIUHAT U €ro MPUMECHEHHE.

ITpaBunbHBIE MHOTOYTONBHUKY. JlITMHA OKpYy>KHOCTHU. ['pamycHas U paguaHHas Mepa yTiia, BEIYUCICHHE AIHH IyT
OoKpyskHOcTel. [lnomane Kkpyra, CeKTopa, CerMeHTa.

JIBIKEHUsI MIOCKOCTH W BHYTPEHHHE cUMMeTpuH (uryp (31eMeHTapHble mpercrTaBieHus). [lapamnensHbiit
nepesoc. [IoBopor.

NJAHUPYEMbBIE MPEAMETHbIE PE3YJIbTATbl OCBOEHUSl MPUMEPHO PABOYE MPOrPAMMBI
KYPCA (N0 roAAM OBYYEHMUA)

OcBoenne ydeOHOTO Kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO 0OIIEero oOpa3oBaHMs NOJDKHO OOECIIEYHBATH
JOCTIDKCHHE CISIYIONINX IPEIMETHBIX 00pa30BaTeIbHbBIX PEe3yIbTAaTOB:

7 knace

m Pacro3HaBaTh M3y4YeHHBIE T'€OMETPHUYECKHE (UTYPHI, ONPENeNATh MX B3aHMMHOE DPACIIONOXKECHHE, M300pakaTh
reoMeTpHUecKue (GPUTYPHI; BEITIOIHATE YEPTEKHU TI0 YCIOBHIO 3a1a9d. VI3MepsTh THHEHHBIE U YTIIOBBIC BEITNINHEI.
Pemrats 3a1aun Ha BEIYHCIICHUE [UIMH OTPE3KOB M BETUYUH YTIIOB.

m J[enaTh TpyOyI0 OLCHKY JHHEHHBIX W YTIIOBBIX BEIMYHH MPEIMETOB B PEATBHON KU3HH, Pa3MEPOB MPHUPOIHBIX
00BeKTOB. Pa3znnuate pasMepsl 3THX 0OBEKTOB I10 MOPSIKY BEITHIMHEL.

m CTpOHTD YePTEKH K TCOMETPUICCKUM 3a/1adaM.

m [lonp30BaThCs MPU3HAKAME PaBEHCTBA TPEYTOJNBHUKOB, MCIIONB30BaTh MPU3HAKK M CBOWMCTBA PaBHOOCIPEHHBIX
TPEYTONBEHUKOB MIPH PEIICHUN 3a/1a4.

m [IpOoBONTE TIOTHYECKUE PACCYKICHHS C HCIIOTB30BAHIEM T€OMETPHUCCKIX TEOPEM.

m [lonp30BaThCs MPH3HAKAMH PABEHCTBA MPSMOYTONBHBIX TPEYTOIBHUKOB, CBOMUCTBOM MEAHMAHBI, IPOBEAEHHON K
THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUN TEOMETPUICCKAX 3a/1a4.

m OnpeensaTh mapauieNTbHOCTh MPSIMBIX C MOMOINBIO YTIJIOB, KOTOPBIE 00pa3yeT ¢ HUMHU cekymas. Onpenensts
MapajuIeIbHOCTD MPSIMBIX C TIOMOIIBIO PABCHCTBA PACCTOSIHUH OT TOYEK OJHOU MPSMOU 10 TOUEK APYTOH MPSMOH.

m Pemate 3a1aum Ha KJIeT4aToi Oymare.

m [IpoBOONTE BBHIYHCICHUS M HAXOIUTh YHCIOBHIC M OYKBCHHBIC 3HAUCHUS YTJIOB B T€OMETPHUYECKHX 3ajadax C
WCTIONB30BaHUEM CYMMBI YTIJIOB TPEYTONBHUKOB M MHOTOYTOJBHHKOB, CBOMCTB YTJIOB, OOpa3OBaHHBIX MpHU
MIepeceUYCHUH IBYX MapaUIeIbHBIX MPSMBIX CEKyIIeH. PemaTs npakTudeckue 3a1aqi Ha HaXO0XKICHHE YTIIOB.

mBraners MOHATHEM TEOMETPHYECKOTO MECTa TOYCK. YMETh OINpPeAeisaTh OHUCCEKTPHCY YIiia W CepeIHHHBIN
MIEPIICHANKY ISP K OTPE3KY KaK TeOMETPUIECKHIE MECTa TOUCK.

m QopMynupoBaTh ONpeNeNeHUs] OKPY)KHOCTH WM Kpyra, XOpABl W JAWaMeTpa OKPY)KHOCTH, MOJB30BATHCS HX
CBOMCTBAMH. YMETh IPUMEHSATH 3TH CBOHCTBA MPU PEIICHUH 3a/1ad.

m Bianerts MOHATHEM OMHCAHHOW OKOJIO TPEYTONBHUKA OKPY)KHOCTH, YMETh HaxomuTh e€ meHTp. [lomp3oBarbcs
(hakTamM# 0 TOM, 9TO OMCCEKTPHCHI YTIIOB TPEYTONBHUKA IIEPECEKAIOTCS B OHOM TOYKE, H O TOM, YTO CEPEIIHHBIC
MIEPIICHANKYIISIPEI K CTOPOHAM TPEYTOJIBHUKA TIEPECEKAF0TCS B OHOM TOUKe.

m Biianets moHATHEM KacaTebHOW K OKPYKHOCTH, ITOJIE30BATHCS TEOPEMON O MEPIICHANKYIIPHOCTH KacaTelbHOH 1
paanyca, MpOBEeAEHHOTO K TOYKE KacaHUsI.

m [lop30BaThCs MPOCTEUIIMMU TEOMETPUICCKIMU HEPABCHCTBAMH, TOHUMATh UX MPAKTUISCKUNA CMBICIT.

m [IpoBOANTE OCHOBHBIC TEOMETPHUYCCKIE MTOCTPOCHHS C TIOMOIIBIO IUPKYIIS U IMHEHKH.

8 kiace

m Pacnio3HaBaTh OCHOBHBIE BHU/bI I-IeTpréxyl"OJ'H:HI/IKOB, HX 3JICMCHTHI, I1I0JIb30BATHCA UX CcBOMCTBAMH Ipyu peICHNN
TeOMETPUUICCKUX 3ada4.

m [IpyMeHsTh CBOWCTBA TOUKH IEPECCUSHUS] MEIMaH TPEYTOJIbHUKA (LIEHTPa MAcC) B PEILICHUH 3a71ad.

| | BJ'IaHeTL IIOHATHEM Cpe):[HCﬁ JIMHUU TPEYroJibHUKa W Tpaleluun, NOPUMCHATb HX CBOMCTBa nopu peHICHUU
TeOMETPUUCCKUX 3aady. TTonp30BaThes TeopeMoi/i daneca n TeopeMoﬁ 0 HOpOoNOpHHUOHAIbHBIX OTPE3Kax,
NMPUMCEHATH UX JJIA pCIICHUS IPAKTUICCKUX 3a1a4.

| | HpI/IMeHSITL HNPpU3HAKU HO):[O6I/I$I TPEYTrOJbHUKOB B PCIICHUU I'COMETPHUICCKUX 3ada4.

m [lonp30BaThes TCOpeMOﬁ Hmbaropa I peIICHUsT TCOMCTPUYCCKUX W IMPAKTUYCCKUX 3anad. CTpOI/ITI)
MAaTeMaTu4eCKyr0o MOJACJIb B IMPAKTHYCCKUX 3aJadaxX, CaMOCTOATCIIBHO [JCJIaTh qepTéxc U HaXO4UThb
COOTBETCTBYIONIIUC JJINHBI.

| | BJ'IaHeTL IMOHATHUAMU CUHYCA, KOCUHYCA U TaHI'CHCA OCTPOI'O yIjia MMpsAMOYT'OJbHOI'O TPEYroJbHUKA. TTonb30BaTsCs
OTUMU NOHATUAMU JIS1 PECHICHUA NPAKTUYICCKUX 3a4a4.

m Brorunciaars (pa3J‘[I/I‘IHLIMI/I CHOCO6aMI/I) Iiomanab TpEyrojbHUKA U IJIOIAA MHOTOYTOJIbHBIX (I)I/Il" Yp (HOJ‘Ib3yHCB,
rae H606XOZ[I/IMO, KaJ‘IbenHTOpOM). HpI/IMGHSITL MOJYUCHHBIC YMCHUSA B MPAKTUYCCKUX 3aJavdax.

| | BHa[LeTL MOHATUAMU BIIMCAHHOI'O U LEHTPAJIBHOI'O YyIJda, MCHOJIB30BaThb TCOPEMbI O BIIMCAHHBLIX YIJIaX, yIJjax
MCKIY XOpAaMu (CCKYHII/IMI/I) " yriie MCKIy KacaTeJIbHOH U XOpZ[Oﬁ Ipy peUICHUN I'COMECTPUYCCKUX 3a/1aY.

lBJ‘Ia[LeTL IIOHATHUEM OIIMCAHHOI'O quLIpéXYFOJ‘II)HI/IKa, MPUMCHATH CBOIICTBA OIMMCAHHOIO quLIpéxyroannKa npu
peuIcHuur 3aaa4.
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m [IpyuMeHATh IoyYeHHbIe 3HAHM Ha IIPAKTHKE — CTPOMTH MaTeMaTHUSCKUE MOJISIIH JUIsl 3a/1a4 PEIbHON KHU3HH U
IPOBOJHTH COOTBETCTBYIOLIME BBIYUCIEHHS C NPUMEHEHHEM IIONOOHS M TPUTOHOMETpHH (TIOJIB3YSCh, TIe
HEO0XO0INMO, KaIbKYJIATOPOM).

9 kiace

m3HaTh TPUrOHOMETpPHYECKHE (YHKIMHM OCTPHIX YIJIOB, HAaXOMUTh C WX IIOMOINBIO Pa3IMYHBIC SJIEMEHTHI
MPSIMOYTOJIBHOTO TPEYToJbHUKA («pEIIeHHEe NPSAMOYTOJIBHBIX TPEYroJdbHUKOBY). Haxoaute (c momolrsio
KaJIbKYJISITOPa) JUTHHBL U YIIIBI 11l HETaOJIUYHBIX 3HAYCHUH.
m[lonp30BaThest (OpMynamMy NPUBEJICHUS M OCHOBHBIM TPUTOHOMETPUYECKMM TOXKIECTBOM ISl HAXOXKACHHS
COOTHOIIIEHUH MEXTy TPUTOHOMETPUUYECKUMH BETHMUNHAMU.
mllcrnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JJIsI HAXOXICHHS pPAa3JIM4HBIX 3JIEMEHTOB TpPEYTOJbHUKA
(«perieHne TpeyroJIbHUKOBY), IPUMEHATh UX MPU PELICHUN T€OMETPUUECKHX 3a1ad.
m Braners noHsTHsMu npeobpa3oBaHus MOJOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB 1O00HBIX (uryp. [Tons3oBarses
CBOWCTBaMH IMOJO0WSI IPOU3BOJIBHBIX (PUTYDP, YMETh BBIYUCIISATH JUIMHBI MU HAXOJUThH YIJIBl Y HOAOOHBIX (QUTY.
[MpumensTh cBoiicTBa MOKOOMS B MPAaKTHYECKHUX 3a/adax. YMETb HPUBOAUTH MPHUMEPHI MOJOOHBIX (Uryp B
OKpY’KaOILIEM MHUpE.
mIlonb30BaThcs TEOpeMaMH O MPOHU3BEIECHHH OTPE3KOB XOPJI, O MPOU3BEACHHHM OTPE3KOB CEKYIIHX, O KBaJpare

KacaTeJbHOM.

m [lonp30BaThCsl BEKTOpaMy, MOHUMATh MX I'€OMETPUYECKHHA M (U3NYECKUH CMBICI, NPUMEHSITh UX B PELICHUH
reOMEeTPUUECKHX U pu3nueckux 3anad. [IpuMeHsITh CKaIsIpHOE POU3BEICHUE BEKTOPOB ISl HAXOXK/ICHHS JUTHH U

YTJIOB.

m [lonp30BaThCs METOAOM KOOpAMWHAT Ha IMJIOCKOCTHU, IPUMCHATH €0 B PCIICHUUN I'COMETPUICCKUX U MPAKTUICCKUX

3aaa4y.

| BHaHeTL MOHATUAMU MPABUJIIBHOTO MHOTOYI'OJIbHHWKA, IJIHWHBI OKPYXHOCTH, JIHMHBI AYTH OKPYXHOCTH U
paZ[HaHHOﬁ MEpHBI yrja, YMETb BBIUYUCIIATH IUIOMIAAb Kpyra U €ro JacTeu. HpI/IMeHHTL MOJIy4YC€HHBIC YMCHUA B
MPAKTUYCCKUX 3a/1auaXx.

m Haxomute ocu (MM HEHTPBI) CAMMETPUH (UTYD, TPUMEHSTh JIBH)KEHHS TTIOCKOCTH B IPOCTEUIINX CITyYasiX.

| HpHMCHHTL TNOJIYUYCHHBIC 3HAHU HA IMPAKTUKE — CTPOUTH MATEMATHUCCKUE MOACJIN IJId 3a/1a4 peanLHoﬁ KHU3HU U
MPOBOJIUTh COOTBETCTBYIOIUE BBIYMCICHUS C IMPUMEHEHHEM MOAOOWS W TPUTOHOMETPUYECKHX (YHKIHMiA
(momB3ysCh, TIe HE0OXO0IUMO, KATBKYJISITOPOM).

TEMATUYECKOE NJIAHUPOBAHWE YYEBHOIO KYPCA (MO rogAM OBYYEHUA)
7 knacc (He MeHee 68 4)

[Tepumerp u miomwans Guryp, co-
CTaBJICHHBIX U3 NIPAMOYTOJIbHUKOB

METPUYECKUX M  TPAKTHYECKUX  OOBEKTOB.
OmnpenensaTh «Ha Tia3)» pa3Mepbl pealbHbIX 00b-
€KTOB, IPOBOANTH IPyOyI0 OLIEHKY HX pa3MepoB.
Pemath 3aaun Ha BBIYMCIICHHE IJIMH OTPE3KOB U
BEJIYHH YTJIOB.

Pemars 3ajaun Ha B3aMMHOE PACIIONIOKEHUE T'e0-
METPHIECKHUX QHTYD.

IMpoBomuTs KIIacCH(UKAIUIO YIJIOB, BEIYHUCISTH
JIMHEIHbIE U YIJIOBBIE BEJIWYMHBI, IPOBOJUTH He-
00X0IUMbIe JI0Ka3aTebHbIE paccyxaeHus.
3HAKOMUTBCS C UCTOPUEH pa3BUTHUS TEOMETPUU

HasBanwe pa3gena | OcHOBHOeE conepKaHue OCHOBHBIE BU/IBI AEATEIFHOCTH O0YYaIOIIHXCS DNEeKTpOHHEIE
(TemBI) Kypca (4ucio oOpazoBarensHbIe
9acoB) pecypcs
[pocreiimme IMpocrteiimme reomerpuyeckue 00b- | @opMyIUpOBaTE OCHOBHBIC MOHSTHS M OIIpe/iele-
TeOMETPHYECKHE | eKTBI: TOUKH, IPSIMBIE, JTyYH U yIIIBI, | HUS.
¢burypsr MHOTOYTOJIBHHUK, JIoMaHast. CMexxHbIe | Pacrio3HaBaTh n3ydeHHbIe TreoMeTpuieckue Qury-
U UX CBOWCTBA. U BEpTHKaIbHBIE YIibl. PaboTa ¢ pBI, OMpEAeNsATh WX B3aHMMHOE DAaCIOJIOXKEHHE,
N3mepenue MPOCTEHIINMH YepTEKAMHU. BBIMOJHATh  4YepTEX IO  YCIOBHIO  3aJay.
reoMmerpuyeckux | i3MepeHue TMHENHHBIX U YTIIOBBIX [IpoBoauTh mpocTeiiiiye NOCTPOSHUSI C TOMOILBIO
BEJINYNH BEJIYHH, BEIYHCIICHHE OTPE3KOB H IUPKYJIS ¥ JINHEHKN.
(14 9) YIJIOB. W3mepsaTh nuUHEHHbIE W YIJIOBbIE BEJIMYMHBI T€0-

Tpeyronsuuxu (22 4)

[ToHsiTHE O PaBHBIX TPEYTOJILHUKAX U
HEepBUYHBIC IIPEACTABICHHS O PaB-
HBIX (KOHTPY?HTHBIX) durypax. Tpu
HpU3HAKa PAaBEHCTBA TPEYTOIEHUKOB.
IIpnu3Haku paBeHCTBA IPSIMOYTONIb-
HBIX TPEYroJIbHUKOB. CBOHCTBO Me-
JIMaHBI IPSMOYTOJIBHOTO TPEYTOJlb-
HHKa.

PaBHOOepEeHHBIC U PABHOCTOPOHHHE
TpeyroubHuKH. [Ipu3Haku u

PacriozHaBaTh mapbl paBHBIX TPEYrOJFHUKOB Ha
TOTOBBIX UepTeXax (C yKa3aHHEM IIPH3HAKOB).
BeBomute criencTBust (paBeHCTB COOTBETCTBYIO-
IUX DJIEMEHTOB) U3 PABCHCTB TPEYTOJHEHHUKOB.
DopMyIHpOBaTE OINpENENICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJNBHOTO, MPSAMOYTOJIBHOTO, PaBHOOEAPEH-
HOTO, PaBHOCTOPOHHETO TPEYTrOJbHUKOB; OHCCEK-
TPUCHI,  BBICOTBI, MEAHAHBl  TPEYTOJbHHKA;
CEpPEMHHOTO MEPIEeHIUKYIpa OTpe3Ka;
HepUMeTpa TPEyroJIbHUKA.
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CBOWCTBA PaBHOOEIPEHHOTO TPEY-
TOJIbHHKA.

IIpoTuB Gonblieii cTOPOHBI TPEY-
TOJIBHUKA JIGKUT OOJIBIINHN YTOJI.
IIpocteiimue HepaBeHCTBA B TeoMe-
Tpuu. HepaBeHCTBO TpeyroipHUKa.
HepasenctBo momaHoi.
IIpsMoyTonapHBINA TPEYTOIBHUK C
yriiom B 30°.

IlepBble MOHATHSA O HOKA3aTENBCTBAX
B T€OMETPUH

dopmynupoBaTh CBOMCTBA U MPHU3HAKK paBHOOE-
JIPEHHOTO TPEYToJIbHUKA.

CTpouTh 4YepTekH, pemarh 3ajadd ¢ IOMOIIBIO
HAXOKJICHUS PABHBIX TPCYTONBHUKOB. [IpHMEHSTH
MIPU3HAKU paBeHCTBa MPSIMOYTOJTBHBIX
TPEYTOJIHLHUKOB B 3a7a4ax.

Hcnonp3oBate nudpoBble pecypchl I UCCIENO-
BaHUs CBOMCTB M3y4aeMbIX GUryp. 3HAKOMHUTHCS C
HUCTOpPHUEN pa3BUTHSI TEOMETPUU

[NapannensHele
IpsIMbIE, CyMMa
YIJIOB TPEYTrOJIbHUKA
(14 q)

ITapannenbHble OpsMBble, UX CBOU-
ctBa, [IaTe1il noctrynat EBknuna.
Haxkpect nexarue, cCOOTBETCTBEH-
HBIE ¥ OJHOCTOPOHHHE YTJIbI
(0oOpa3oBaHHBIC IPU NIEPECEUCHUN
MapajiedbHBIX IPSIMBIX CEKYyIIEH).
IIpn3Hak mapannensHOCTH MPSIMBIX
yepe3 paBeHCTBO PAaCCTOSIHUH OT TO-
4yeK OIHOM NPsAMOH 0 BTOPOil npsi-
MOH.

CyMMa yIJIoB TPEYTroJIbHUKa U MHO-
TOYTOJIbHUKA.

BrenHue yrisl TpeyroibHUKa

DopMyIUpOBaTh NOHATHE NApPaJUICIIbHBIX IPSMBIX,
HaxXoIuThb IpakTU4Yeckue mnpumepsl. M3zyuars
CBOIiCTBa yIII0B, 00pa30BaHHBIX IIPU HEPECCUCHUH
napajiebHBIX MpsMbIX cekymied. [IpoBonuts
JIOKa3aTeNIbCTBA MapalIebHOCTH ABYX HPSIMBIX C
MOMOIIBIO YTTI0B, 00Pa30BaHHBIX MPH IEPECEICHUN
9TUX NPAMBIX TPETheH NpsMON. BEIUUCIATE cymMMy
YIJIOB TPEYTOJIbHUKA M MHOTOYTOJIbHUKA.
HaxomuTp uncnoBsle W OyKBEHHBIC 3HAYCHHUS
YIJIOB B TeOMETPUYECKUX 3aavax c
UCIOJIb30BAHUEM TEOpPEM O CyMMe YIJIOB
TPEYrOoIbHUKA ¥ MHOTOYTOJIbHHKA.
3HAKOMHTBCS C HICTOPUEH pa3BUTHS T€OMETPUH

OKpY>KHOCTb U KPYT.
TI'eomerpuueckue
noctpoenus (14 u)

OKpyKHOCTb, XOP/IbI U AUAMETPBHI, UX
cBoiicTBa. KacarenbHast K OKpyx-
HocTH. OKpY>KHOCTb, BIIUCaHHAs B
yroi. [lonsatue o 'MT, npumenenue
B 3aJa4ax. buccekTpuca u cepenn-
HBIU NEPIIEHIUKYJIIIP KaK reoMe-
TPUYECKHE MECTa TOUEK.
OKpyXHOCTb, OTINCAHHAS] OKOJIO
TpeyronbHUKa. Brimcannas B Tpey-
TOJILHUK OKpY>KHOCTb. [Ipocreiinme
3a7ja4M Ha IOCTPOEHUE

DopMynHpOBaTh ONPEAENICHUS: OKPYKHOCTH, XOP-
ZIbl, IMaMeTpa U KacaTeIbHOM K OKpYy>KHOCTH. M3-
y4aTh UX CBOICTBa, IPU3HAKH, CTPOUTH YEPTEXKU.
HccnenoBaTh, B TOM 4HCIIE HCHONB3Ys U(POBEIE
pecypehl: OKPY>KHOCTb, BIIMCAHHYIO B yTOJ; LEHTP
OKpPY’KHOCTH, BIIMCAaHHOM B YIroj; paBEHCTBO
OTPE3KOB KacaTelbHBIX.

HcnonezoBare mMeron I'MT npnsg nokasarenbcrsa
TEOPeM O TePECceUeHNH OMCCEKTPUC YTIIOB Tpey-
TOJBHHKA ¥ CEPEUHHBIX IMEePHEHANKYIIPOB K CTO-
poHam  TpeyrojgpHuka ¢ nomouibio  ['MT.
OBnazeBaTh MOHATHAMH BIIMCAHHOW M OMMCAHHOM
OKpPY’>KHOCTEH TPEYroJIbHUKa, HAaXOJUTh ILIEHTPHI
9THUX OKPY>KHOCTEH.

Pemate OCHOBHBIE 33/1a4M Ha IOCTPOCHHE: yTIIa,
PaBHOTO TaHHOMY; CEPEIMHHOTO MEPICHINKYIIpa
JIaHHOTO OTpe3Ka; MNpsAMOH, NHpoxojsuled uepes
JIaHHYIO TOYKY W NEepHeHANKYIIpHON JaHHOM mpsi-
MOH; OUCCEKTPHUCH! JAHHOTO YIJa; TPEYrOJbHUKOB
[0 pa3IM4HbIM JJIEMEHTaM. 3HAaKOMUTbCA C
HCTOpUEH pa3BUTHsI TEOMETPUH

[oBTopenwue, 0600-
HIeHHUE 3HAHUH (4 9)

TToBTOpenue n 0600mEeHHEe OCHOB-
HBIX TIOHATHUH U METOJOB Kypca 7
KJacca

Pemats 3amaun Ha MOBTOPEHHE, MILTIOCTPUPYIO-
MIKE CBSI3H MEX/y Pa3IMIHBIMH JacTIMH Kypca

8 kiacc (He MeHee 6

8 u)

Haszanme  pasmena | OcHOBHOE conepikaHne OCHOBHBIE BUJIBI JIEATEILHOCTH 00YJarOIIUXCsl DJeKTpOHHEIE
(TemBI) Kypca (4ucio oOpasoBarenbHbIe
4acoB) pecypcebl

YeThIpEXyToJIbHUKN
(12 )

[lapannenorpamMm, €ro NpuU3HaKM U
cBoiicTBa. YacTHbIE ciy4yau napal-
JIeTIOrpaMMOB (IIPSMOYTOJIBHUK,
pomO, KBasipaT), UX MPHU3HAKU U
cBoiictea. Tpanenus. PaBHoOOKas 1
MPSMOYTOJIbHAS TPATICIHH.
VBoenue menuansl. LleHTpanbHas
CUMMETPHS

N300paxaTh U HaXOAUTh HA YepTEkKaxX UETHIPEX-
YTOJIbHUKH pPa3HbIX BHJAOB W HX JJICMCHTHI.
DopmMyIUpOBaTH OIIpeNEeIICHUS :
napawienorpaMMa, —INpsSMOYTOJNbHHKA, pomoa,
KBajlpata, TpAalelud, pPaBHOOOKOH Tparemnud,
NpsIMOYroJibHOW  Tpameuuu.  JlokaswsiBaTh U
HCIOJIB30BaTh INPH PEIIeHUU 3a7ay MPU3HAKH U
CBOIicTBa: mapasienorpamMma, HpSMOYTOJIbHUKA,
pomba, KBajgpaTa, TpameluH, PaBHOOOKOIf
Tparneuuu, NpsMoyrojbHOH Tpaneuuu. [IpumeHsITh
METOJl YIBOCHHUSI MEIUAHBI TPEYTOJIbHUKA.
Hcnonp3oBate nugpoBble pecypehl A UCCIEN0-
BaHUS CBOWMCTB M3y4aeMbIX QHUTYp. 3HAKOMHUTHCS C
HCTOpHEH pa3BUTHsI FEOMETPUHU
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UeThIpEXYyroapHUKA
(12 9)

[Napannenorpamm, ero mpuU3HaKu U
cBoiicTBa. YacTHble ciaydau napai-
JIeJIOTPaMMOB (TIPSIMOYTOJILHUK,
poMO, KBazipaT), X MPHU3HAKH U
cBoiicta. Tpanernus. PaBHoOOKas 1
HIPSAMOYTOJIbHAS TPAICIUH.

Y nBoenue meaunansl. LlenTpanpHas
CHMMETpUS

N300paxarh U HaXOIUTh HA YEPTEIKAX UYCTHIPEX-
YIOJIBHUKH PAa3HBIX BHIOB M MX 3JIEMEHTBHI.
DopMyIupoBaTh OIIpEICNICHHUS
napajieJorpaMma, — IpsIMOYTOJbHHKa, pomoOa,
KBaJpaTa, TpamelUH, paBHOOOKOH Tpamenuw,
OpSAMOYTOIbHOH  Tpamemuu. Jlokas3blBaTb U
WCIIOJIB30BAaTh TIPH PELICHUH 3aJad NpPU3HAKH U
CBOWCTBA: MapajuiesiorpaMMa, MPSIMOYTOJIbHHKA,
pomba, KBagpara, Tpamneuud, PaBHOOOKOH
Tpaneuuu, NpsMoyrojibHoi Tpaneuuu. [IlpumensaTs
METOJ yJBOEHHS MEIUAHbI TPEYrOJIbHUKA.
Hcrnons3oBath 1H(pPOBEIE PECYpCHl IS UCCIIEN0-
BaHHUS CBOWCTB M3y4YaeMbIX (HUTYp. 3HAKOMHUTECS C
HCTOPUCH Pa3BUTHSI TEOMETPUU

Teopema ®@aneca u
TeopeMa O  TIpo-
MOPLUOHATBHBIX

OTpe3Kax, MOJOOHEIe
TpeyroabHuku (15 1)

Teopema daneca u Teopema o mpo-
MOPIIMOHANBHBIX OTpe3Kax. CpenHss
JIMHUS TpeyTroJibHUKa. Tpanemnus, eé
cpennsis muHUS. [IponopimoHanbHbe
OTpPE3KH, IIOCTPOEHHUE YEeTBEPTOTO
IPOIOPLUHOHAIBHOTO OTPE3Ka.
CBoifcTBa LIeHTpa Macc B TPEYyroib-
HHKE.

ITono6ubIe Tpeyronbauku. Tpu
MpU3HAKa MOJ00HS TPEYTOIbHUKOB.
IIpakTnueckoe nmpuMeHeHUe

[IpoBOAUTE MOCTPOEHHSA C MOMOLIBIO LUPKYNIS U
JIMHEWKH C UCIoNb30BaHue Teopembl Darneca u Te-
OpeMBI O MPOMOPLUUOHATBHBIX OTPEe3KaX, CTPOUTH
YeTBEPTHIN MIPONOPLUOHATBHBIN OTpE30K.
IIpoBoaUTE 10KA3aTENBCTBO TOTO, YTO MEJHAHBI
TPEeyrojbHUKA IEepeceKarTcs B OJHOM TOUKe, U
HaXoIUTh CBSA3b C ILIEHTPOM Macc, HaxOJUTh
OTHOILICHUE, B KOTOPOM MEAMAHbI ACTATCS TOUKOH
UX MepecedeHus.

Haxomuts momoOHBIE TPEyroJbHUKHA Ha TOTOBBIX
gepTexax €  yKa3aHHEM  COOTBETCTBYIOIIUX
MIPU3HAKOB MOJO0HSI.

Pemars 3aaun Ha TOJOOHBIE TPEYTOIBEHHUKH C I10-
MOIIBIO CAMOCTOSATENIBHOTO MOCTPOCHUS YepTexei
U HAaXOXACHHUS TOMOOHBIX  TPEYTOJILHUKOB.
IIpoBoauTh NOKa3aTENbCTBA C MCHOIb30BAaHUEM
MIPU3HAKOB MOI00HUS.

JlokaspIBaTh TP NMpH3HAKA NOJOOUS TPEYrONbHU-
KOB.

[lpuMeHATs MONMyYeHHBIE 3HAHWS TIPH PEIICHUU
reOMETpUYEeCKUX U MPaKTHYECKUX  3ajad.
3HAKOMUTBCSL C UCTOPUEH pa3BUTUSI TEOMETPUU

[Tnomians.
Haxoxnenue

TUTOTIA 1!
TPEYTOJHHUKOB "
MHOTOYTOJBHBIX
¢buryp. [Tnomanu
noao0HbIX ¢uryp (14
4)

[NousTHE 06 00IIIEH TeopHH TI0-
aIH.

DopMyITBI IS TUTOIIATH TPEYTOIIb-
HUKa, apajuresniorpamMmma. OTHorre-
HUE TUTONIa e TPEYTONEHUKOB C
00IIMM OCHOBAaHHEM HIIH OOIIEH
BBICOTOMW. Brrumnciienue miomanei
CJIOKHBIX (DUTYp yepe3 pa3dueHHE Ha
YacTH U TOCTPOCHUE.

[Tnomanu uryp Ha KieT4aToit Oy-
Mare.

IInomann mogoOHBIX duryp. BeI-
YHCIEHHUE IUIOIIaaei. 3amauu ¢
MPaKTHYECKUM COfepKkaHueM. Pe-
IIICHHE 3a/1a4 C TTOMOIIBIO METOIa
BCIIOMOTaTEILHOM IO N

OgnajeBaTh IEPBUYHBIMHU NPEICTABICHUIMH 00
o01eii Teopun mronaay (Mepsl), GopMyIupoBaTh
CBOIiCTBA IIJIONIAJW, BBISICHATH WX HATJIAIHBIN
CMBICIL.

BeBoauTh (hopMyIIBI IUIOMIAAN TApaAIIENIOrPaMMa,
TPEYTONIbHUKA, TPAMECIUH 13 (HOPMYJIBI IUTOIIANN
NpsSIMOYTOJIbHUKA (KBa/ipaTa). BeIBOANTH popMyItsl
TUTOIIAIN BBITYKJIOTO YeTHIPEXYTOJIbHIKA Yepe3
JIMaroHAJIM U yroJ Mex 1y HumMH. HaxoauTs
wiomanu Guryp, n300pakEHHBIX Ha KJIETYATOH
OyMmare, UCTIOJIb30BATh pa30NeHNe Ha YacTH U
JIOCTPOCHHE.

Pa30bupars npuMeps! HCTIOIB30BAHMS BCIIOMOTa-
TEJILHON TIJIOIA M AT PEIICHUS] TeOMETPHIECKIX
3aj1ad.

Haxoauts miomaau nog00HsIx GUryp. Berauciats
IUIOIIA/Y PA3IMYHBIX MHOTOYTOJIBHBIX (QHUTYD.
PemaTe 3amaun Ha miomangs ¢ NPaKTUYECKUM CO-
JieprKaHueM

Teopema [Tudaropa u
Havamia
TpuronomeTpun (10

4)

Teopema [Tudaropa, e€ nokazarens-
cTBO U npuMeHenue. OOpaTHas Teo-
pema ITudaropa.

OrnpeiesieHUe TPUTOHOMETPHIECKUX
(GyHKIMI 0CTPOro yria, TPUroHOMe-
TPUYECKHE COOTHOILICHUS B IPSIMO-
YTOJBHOM TpeyroabHuke. OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO.
COOTHOIIICHUS MEXKTy CTOPOHAMH B
HPSIMOYTOJIBHBIX TPEYTONBEHHUKAX C
yriamu B 45° u 45°; 30° u 60°

JlokasbiBath TeopeMy I[Tudaropa, ncrons3oBath
e€ B IPAKTHIECKUX BEIIHCIICHUSX.
DopMyHpoBaTh ONpeaeTIeHHs] TPUTOHOMETPHIe-
cKUX (QYHKIMH OCTPOro yriia, MpOBEpPsTh UX KOpP-
PEKTHOCTb.

BBIBOIUTH TPUTOHOMETPUYECKHE COOTHOLICHNUS B
IpsAMOYTOJIBHOM TpeyronsHuke. Mcenenosars
COOTHOILIECHUS MEXy CTOPOHAMU B
IPSAMOYTOJIbHBIX TPEYTOJIbHUKAX € YIIaMu B 45° u
15:30 u ().

Hcrnone3oBath (OpMYIIBI IPUBEAEHHS H OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO JUIS HAXOXKICHHS
COOTHOIIEHUH MEXIY TPUTOHOMETPUIECKUMH
(YHKLIMAMH Pa3InuHbIX OCTPBIX YIJIOB.
[TpuMeHATH MOTyYeHHbIE 3HAHHUS M YMEHUSI IPU
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pEeLIeHNH TPAKTUIECKHUX 3a1a4. 3HAKOMUTHCS C
HUCTOpPHUEN pa3BUTHSI TEOMETPUU

V1Bl B OKpY>KHOCTH.
Bnucannsie u
ONMCaHHBIC
YETBIPEXYTOJIBHUKH.
Kacatenbapie k
OKPY>KHOCTH.
Kacanue okpysxHO-
creit (13 9)

Brnucannbie v IeHTpanbHBIC YTIIBL,
YIoJa MeX/y KacaTelnbHON U XOpAoi.
Vsl MeXIy XOpJaMU U CEKYIIUMU.
BrnucanHsle 1 onucaHHbIe YETBIPEX-
YTOJIHUKH, X TPU3HAKU U CBOU-
crBa. [IpuMeHeHne 3THX CBOUCTB IIpU
pELICHUU TeOMETPUIECKUX 3a1ad.
Bzaunmnoe pacnonioxeHue 1Byx
OoKpyxHocTel. KacaHue okpyxHO-
creit

@DopMyIMpOBaTh OCHOBHBIE ONPEETICHNUS, CBA3aH-
HbIE C YIJIaMH B Kpyre (BIMCAHHBII yrod, IieH-
TpaJbHbINA yron).

HaxoanTb BIMCaHHEIE YTJIbL, OIIMPAIOIIHEcs Ha
OJIHY JyTY, BEIYHCIATH YIIIBI C TIOMOIIBIO TEOPEMBI
0 BIHCAHHBIX YTJIaX, TECOPEMBI O BIIMCAHHOM UYETHI-
PEXYTOJILHUKE, TEOPEMBI O LICHTPAIILHOM YTIIE.
HccnenoBaTs, B TOM YHCIIE ¢ TOMOIIBIO U(POBBIX
PEcypcoB, BITUCAHHBIC ¥ ONMCAHHBIC YETHIPEX-
YTOJIBHUKH, BBIBOJUTH UX CBOMCTBA U NPU3HAKH.
Hcronp30BaTh 3TN CBOKCTBA U IIPU3HAKH IIPH pe-
IICHHH 33134

[oBTopenwue, 0606-
IieHue 3HaHui (4 1)

TToBTOpEHNE OCHOBHBIX MOHATHIT U
METO/I0B KypcoB 7 U § KJIaCCOB,
000011eHIE 3HAHUI

Pemiate 3amaun Ha NOBTOPECHUEC, WITFIOCTPUPYIO-
1Iue CBA3KU MEXKAY pa3IMYHBIMU YaCTsAMU Kypca

9 knacc (He MeHee 68 u)

HaszBanue pa3nena OCHOBHOE coJiepKaHUE OCHOBHBIE BUABI JCATEIEHOCTH 00YYarOIIIXCSI DNEeKTPOHHBIE
(Temsbl) Kypca (4uciio o0pa3oBaTeIbHbIC
4acoB) pecypcehl

Tpuronomertpus.
TeopeMbl KOCUHYCOB
U cuHycoB. Pemenue
TpeyroJbHUKOB (16

4)

OmnpezeneHre TPUrOHOMETPUIECKUX
¢ynkumit yrios ot 0° 1o 180°.
KocuHyc U cHHYC TIPSIMOTO | TYHOTO
yria. Teopema kocunycos. (O006-
nIéHHAsH) TeOpeMa CHHYCOB (C pajiu-
YCOM ONMCaHHOW OKpYyKHOCTH). Ha-
XOXKJICHHE [UTHH CTOPOH U BEITUYHH
YIJIOB TpeyroiapHuKoB. Dopmyna
IUTOIIA/N TPEYTOIbHUKA Yepe3 B
CTOPOHBI U YTOJI MEXK/Y HUMH.
dopmyna niaonaau 4eThi-
PEXYTONIbHHUKA Yepe3 ero THaroHain
U yron Mmexay Humu. [Ipakrudeckoe
pUMEHEHHe [OKA3aHHBIX TEOPEM

DopMynupoBaTh ONpeNeNeHus TPUTOHOMETpHUe-
CKUX (DYHKIMH TYIBIX U NPSIMBIX YIIIOB. BeiBOANTE
TeOpeMy KOCHHYCOB M TEOPEMy CHHYCOB (c
pazuycoM OINUCAHHOH OKpyxHocTH). Pematsb
TpeyrojbHUKU. Pemate mnpaxkTuyeckue 3amayi,
CBOAAIIMECS K  HAXOXKACHHIO  Pa3IUIHBIX
3JIEMEHTOB TPEYTOJIbHHUKA

[IpeobpazoBanne
nono6ust. Merpude-
CKH€ COOTHOLICHHS B
okpy>xHOCTH (10 1)

TonsTne o npeobpazoBanny MOmO-
owms.

COOTBETCTBEHHBIE 2IEMEHTHI 110/100-
HBIX QuUryp.

Teopema 0 mpou3BeJEHUN OTPE3KOB
XOpJ, TeopeMa O MPOU3BEICHUHU OT-
PE3KOB CEKYIINX, TeOpeMa O KBa-
Jpate kacatenbHo. [Ipumenenue B
pEeIIeHNN TeOMETPHIECKHX 3a1ad

OcBanBaTh TOHATHE MpeoOpa3oBaHUS MOJOOHS.
HccnenoBaTh OTHOLICHUE JIMHEHHBIX 3JIEMEHTOB
¢uryp npu npeobpazoBanun nopodbus. Haxoantsb
NpUMepBI OA00KS B OKpY)KaIOIEeH JeHCTBUTEIb-
HOCTH. BBIBOJIUTH MeTpHYECKHE COOTHOIICHHS
MEXly OTPe3KaMH XOp/I, CeKYIIUX U KacaTebHbIX
C MCIIOJIb30BaHNEM BIMCAHHBIX YIJIOB U MOJOOHBIX
TPeyroNbHUKOB. Pemars reoMeTpudecKue 3agadn
U 3a][a4¥ U3 peajbHOMN JKH3HU C HCIIOJIb30BaHUEM
MOZOOHBIX TPEYTOJILHUKOB

Bekrops! (12 u)

OrnpeneneHue BEKTOPOB, CIIOKEHHE U
Pa3HOCTh BEKTOPOB, YMHOKECHUE
BEKTOpa Ha 4ucio. Pu3nueckuit u
reOMETPUYECKHI CMBICIT BEKTOPOB.
Paznoxenue BekTOpa 10 IByM He-
KOJUTMHEapHBIM BekTopaM. Koopau-
HaTHl BEKTOPA.

CkansipHOe MPOU3BEICHHE BEKTOPOB,
€ro NpUMCHECHUEC JI1 HaXOXACHUA
JUTUH U yriioB. Pemenue 3ana4 ¢
MIOMOIIIBIO BEKTOPOB.

[IprMeHeHNe BEKTOPOB ISl PELLIEHUS
3a/a4 KHHEMAaTHKU H MEXaHHKH

Hcnonp30BaTh BEKTOPHI KaK HallpaBlIeHHbIE OTPE3-
K, UCCIIEIOBATh T€OMETPUIECKUN (TIepeMeIleHue)
¥ (Qu3ndeckuii (cuiia) CMBICIBI BEKTOPOB. 3HATh
ONpeNeNieHnss CyMMBl M pa3HOCTH BEKTOPOB,
YMHOXXEHHS BEKTOpa Ha YUCIIO, HCCIEI0BATh I'eo-
METPUYECKUN U (PU3MUYECKHUN CMBICIIBI 3THX OTepa-
muii. Pemare  reoMeTpudeckue  3amadm  C
WCIIOJIb30BaHUEM BEKTOPOB. PackimansiBaTh BEKTOP
o JIBYM HEKOJJTMHEapHBIM BEKTOPaM.
Hcnonb3oBaTh CKalApHOE MPOM3BEICHUE BEKTO-
pPOB, BBIBOAUTH €0  OCHOBHBIE  CBOWCTBA.
Beraucnars cymMMy, pasHOCTb U CKIIPHOE MPOU3-
BeJICHHE BEKTOPOB B KOoOpAWHATaX. [IpuMeHSTH
CKIIPHOE TIPOU3BEACHUE IS HAXOXKICHHS JITHH U
YIJIOB

JlekapTOBBI KOOPIH-
HaThl Ha MJIOCKOCTH
(9 9)

JlekapTOBBI KOOPUHATHI TOUEK Ha
TIOCKOCTH.

VYpaBHeHue npsiMoit. YriioBoi Koag-
(bULMEeHT, TAaHT'€HC yTJlIa HAKIIOHA,
napasieabHbIe U MEPIEHANUKYISP-
HBIE TIPSIMBIE.

YpaBHeHue okpyxxHoctd. Haxoxne-
HHUE KOOPJUHAT TOUYEK [1EPEeCCUCHUs
OKPY’KHOCTH U IIpAMoil. MeTtox

OcBauBaTh MOHATHE TPSIMOYTOJIBHON CHCTEMBI KO-
OpIWHAT,  JCKApTOBBIX  KOOPAMHAT  TOYKH.
BriBoguTh ypaBHEHHE MPSMONW M OKPYXHOCTHU.
BrigensaTe DONMHBIN KBagpaT AN HaxOXKJEHUS
LEHTPA U Panyca OKPY>KHOCTHU IO € YpaBHEHHIO.
Pemats 3aaun Ha HaxoOX/IE€HUE TOUYEK Iepeceye-
HUS TIPSMBIX ¥ OKPYXKHOCTEH ¢ MOMOIIBI0 METOAA
koopauHar. lcnonb3oBaTh CBOWCTBA YIJIOBOTO
ko duIieHTa MpsSIMOiA NPU pEIICHUX 3a1ad, JUis
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KOOPJIUHAT MPH PEIICHUH
TeOMETPUYECKUX 3a/1a4.
Hcnons3oBanue MeToa KOOPAUHAT B
MPaKTHYECKHUX 3aa4ax

OTIPE/IENIEHNUs] PACTIONOKEHHS TIPSIMOH.

ITpuMeHATs KOOPAMHATBI IPH PEIIEHUH TEOMETPH-
YEeCKUX M NMPAKTHYECKHX 3amad, JUIl HOCTPOCHHS
MaTeMaTHIeCKHX MoJelell pealbHbIX 3a1ad («Me-
TOJ KoOpauHAaT). I10JIb30BaTECS ISl TOCTPOCHUS
1 HCCIIEeN0BaHUN U(PPOBEIMH PECypCaMiL.
3HAaKOMHTBCS C HCTOpPUEH pa3BUTHS T€OMETPUH

IIpaBunbsHbIE
MHOTOYTObHUKH.
JlnrHa OKpy>KHOCTH U
mIoufa b Kpyra.
Breraucienue mio-
majeii (8 q)

IIpaBunbHBIC MHOTOYTOJTbHUKH,
BBIYHCJICHUE UX 3JeMEHTOB. Yuncio i
U JJIMHA OKPYXKHOCTH. JnMHa myru
OoKpyxHOCTH. Paguannas mepa yria.
IInomans kpyra M €ro sJIEeMEHTOB
(cektopa u cerMeHTa). Beraucnenne
wiomaneii  Guryp, BKIFOYAFOIINX
3JIEMEHTHI KpyTa

DopMyTHUpOBaTH ONpEeNeHHEe MPAaBIIBHBIX MHO-

TOYIroJIbHUKOB, HaXOoIUuTh ux OJICMCHTHI.
Ilonb30BaThCcsl MOHSATHEM IJIMHBI OKPYKHOCTH,
BBEJIEHHBIM C IIOMOIIBIO MpaBUJIBHBIX

MHOTOYTOJIEHUKOB, OMPEICISATh YHCIO JI, JUTHHY
JIyTH U pajii- aHHYIO MEpy yrIia.

[IpoBoauTE MEpexol OT paJldaHHOW MEpHI yria K
rpagycHoii M HaoOopor. Omnpenenirs IIomaab
Kpyra. BwiBoauth ¢opmynsl (B rpamycHON Hu
pagMaHHOW Mepe) Uil JUIMH  JAyT, TUIOMIAaeH
CEKTOPOB U CETMEHTOB.

Bbruucnate wromany GuUryp, BKIIOYAIOUMIMX 3J1e-
MEHTHI OKPYXHOCTH (Kpyra). Haxoauts miomanu B
3a/1a4ax peajbHOH KU3HU

JIBr>KeHUs TII0CKO-
cru (6 1)

Ilonatne 0 ABWKECHUH IIOCKOCTH.
ITapannensHbI TIEpEHOC, TOBOPOT U
cumMeTpusi. OcH ¥ LEHTPBl CUMMeE-
TPHH.

IIpocreiimue npumeHeHus B perie-
HUHU 33734

Pa3buparh npuMepsl, WUTIOCTPUPYIOIIUE TOHATHS
JIBUKCHHSA, IIGHTPOB M  OCEH  CHMMETpHH.
DopMmyUpoBaTh ONpPEACIICHHS MapalIeIbLHOTO Tie-
peHoca, TIOBOpPOTa M  OCCBOW  CHMMETPHH.
BbIBoaNTh MX CBOICTBA, HAXOIUTh HEITOABHKHBIC
TOYkd. HaxoauTh UEHTPHI U OCH CHMMETPHi
MPOCTEHIITUX QUTYp.

[IpuMmeHaTh napajuienbHbIN IEPEeHOC U CUMMETPHUIO
MPU PEUICHUM TeOMETPUUYCCKUX 3anmau (pa30ouparb
MIPUMEPHI).

Hcnonp3oBaTh 7151 MOCTPOCHUS W HCCIIEIOBAHUMN
IUQPOBEBIE PECyPCHI

[oBTopenwue, 0600-
IICHUE, CHCTEeMaTH-
3anus 3HaHUI2 (7 9)

IToBTOpEHNE OCHOBHBIX MOHATHH U
METOOB KypcoB 7—9 Kiaccos,

obo0meHne W  CHCTeMAaTH3aIlus
3HAHUHU. IIpocreiimue
reoMeTpuiecKkue (QUrypsl M UX
CBOHCTBa. W3mepenue
TeOMETPHIECKHX BEJIMYHH.
Tpeyronbuuku. IlapamnensHble U

NePIEeHAUKYIISIPHBIE IPSIMBIE.
Oxpy>kHOCTB 1 KpyT. ['eomerpude-
CKHE TIOCTPOEHUS. YTIIbl B OKpPYK-
HOCTU. BriucanHble U ONucaHHbIE
OKPYXHOCTH MHOTOYT'OJIbHUKOB.
[Ipsimast 1 OKPY>KHOCTb.
YetbIpéXyroiabHUKU. Brincanueie u
OIMCAHHBIE YETHIPEXYTOJIbHUKH.
Teopema [Tudaropa u Havana Tpu-
roHoMeTpuH. Pemenne o0mmux tpe-
yroibHUKOB. [IpaBunbHbIe
MHOTOYTOBHUKH. [IpeoOpa3zoBanus
iockocty. JIBmxenus. [logoGue.
Cummertpus. [nomans. Berancnenue
momaei. [hnoniaan mono6HbIX
¢uryp. JlekapToBbI KOOPIMHATHI HA
IJIOCKOCTU. BEKTOpHI Ha MIIOCKOCTH

OnepupoBaTh NOHATHAMU: GUTYPa, TOUKA, TIPAMas,
YTOJ, MHOTOYTONIBHUK, pPAaBHOOEAPEHHBI W
PaBHOCTOPOHHUHN TPEYTOJBHUKH, TPIMOYTOJIbHBII
TPEYTONILHUK, MeIHaHa, OWCCEeKTpHca M BBICOTA
TPEYro/lbHUKA, MapajiesiorpamMM, pomO, HpsMo-
YTOJIBHUK, KBaJIpaT, TPAIeLHs; OKPYKHOCTh, Kaca-
TeJNIbHAs; PABEHCTBO U 1M0J00Me (Uryp, Tpeyrob-
HHUKOB; MapauIeJbHOCTh ¥ HEPIEeHIUKYISIPHOCTh
HPSIMBIX, YTOJI MEXKAY HPSIMBIMH, CHMMETPHS OT-
HOCHTENBHO TOYKH U TPSIMOH; JUITMHA, PACCTOSIHUE,

BEJITIMHA yTIa, IUTOIIANb, TIepUMeTp.
Hcmonp30BaTh (OPMYIBL: IMEPUMETPA W ILUIOMIATN
MHOTOYTOJNBHUKOB,  JUIMHBI ~ OKPYXXHOCTH  H
WIoaAu  Kpyra, o00bEéMa  NPSIMOYTOJBHOTO
napaJuiesenuIesa.

OnepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAS CUCTE-
Ma KOOPJIUHAT, BEKTOP; HCIOJIb30BaTh 3TH MOHATHS
IUTSL TIPEJICTABJICHHS NAHHBIX W PEUICHUs 3a1ad, B
TOM 4YHCIE€ W3 JPYTUX YYeOHBIX TPEIMETOB.
Pemate 3amaun Ha MOBTOPEHHE OCHOBHBIX ITOHS-
THH, WUIIOCTPALIMIO CBSI3eH MEXIY Pa3InYHBIMH
gacTsIMH Kypca. BpIOMpaTh METOM Ui PEIICHUS
3a/1a4u.

Pemrars 3a1aun U3 MOBCEIHEBHOM KU3HU

IIpu paspaboTke paboueil mporpaMmbl B TEMaTHYECKOM TUTAHUPOBAHHWU JOJDKHBI OBITH YUTEHBI BO3MOXKHOCTH
HCTIOJIb30BaHUS JIEKTPOHHBIX (IM(POBBIX) 00pa30BaATEIBHBIX PECYPCOB, SBISIOMUXCS yUeOHO-METO- AUIECKUMHU
MarepuaiamMu (MyJIbTHMEIUHHBIC TPOTrPAMMBI, 3JIEKTPOHHBIE YICOHUKU W 3aJJa9HUKH, dJIEKTPOHHBIE OMOJIMOTEKH,
KOJUTeKIIMA [H(POBBIX 00pa3oBaTENbHBIX PECYPCOB),
WCTIONB3YeMBIMH 11 OOy4eHHS H BOCIHTAHHS pPA3IMYHBIX TPYI TIONb30BaTeNiel, MpPeACTaBICHHEIMA B
9NMEeKTPOHHOM (IM(POBOM) BHIEC M peaM3yIOINMH aumakTudeckue BozmoxkHocTH WMKT, comepxanme KOTOPBIX

BHPTyalbHBIC Jab0paToOpuH,

COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa3oBaHUH.

WTPOBBIE TIPOTPAMMEI,
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NMPUMEPHASA PABOYAA NPOrPAMMA YHEBHOIO KYPCA «BEPOATHOCTb U CTATUCTUKA». 7—9
KJ1ACCbI

UEJIN NBYYEHNUA YYEBHOIO KYPCA

B coBpemMeHHOM HU(POBOM MHpE BEPOATHOCTD U CTATHCTHKA NPHOOPETAIOT BCE OOJNBLIYIO 3HAYUMOCTD, KaK C
TOYKH 3pPEHUS NMPAKTHYCCKUX IMPUIOKEHHH, TaK U UX PONU B 0Opa30BaHUH, HEOOXOIMMOM KaXKIOMY YEJIOBEKY.
Bospacraer uncno mpodeccuid, pu OBIaIeHUH KOTOPBIMH TpeOyercs xopomias 0a30Bas IIOATOTOBKA B O0JIACTH
BEPOSATHOCTH M CTAaTHCTHKH, TaKas MOATOTOBKAa BaKHA I NPOJNOIDKEHHS OOpa3oBaHMA W U  YCIEIIHOH
po¢eCCHOHATBHOI Kaphephl.

Kaxaplii 4elnoBeK MOCTOSHHO NPHHUMAET pelIeHHs Ha OCHOBE HMMEIOIIMXCS y HEro IaHHBIX. A Uit
000CHOBAaHHOTO NIPUHATHS PEIICHHUS B YCIOBHAX HEAOCTaTKa WM M30BITKAa HHPOPMALUH HEOOXOIMMO B TOM YHCIIE
XOpoIIo chOpMUPOBAHHOE BEPOSATHOCTHOE U CTATUCTHYECKOE MBIIIICHHE.

VIMeHHO T1O3TOMY OCTpPO BCTajda HEOOXOIMMOCTH C(HOPMHUPOBATE Yy OOydarommxcs (QyHKIMOHAIBHYIO
IPaMOTHOCTh, BKIJIIOYAIOLIYID B ce0si B KayeCTBE HEOTHEMIJIEMOIl COCTaBIIAIONICH YMEHHE BOCIPHHHMATH M
KPUTHYCCKH aHAJIM3HPOBaTh MHPOPMALHMIO, MPEACTABICHHYIO B Pa3IMYHbIX (OpMax, HOHUMATh BEPOSTHOCTHBIH
XapakTep MHOTHX PEaJbHBIX MPOIECCOB W 3aBUCHMOCTEH, NMPOM3BOJHMTH MPOCTEHINNE BEPOSTHOCTHBIE Pacy&Thl.
3HaKOMCTBO C OCHOBHBIMH NMPUHIMIIAMH cOOpa, aHalHM3a W NPEICTAaBICHHUS NaHHBIX M3 PA3IMYHBIX cep >KU3HU
obmecTBa M TIOCyAapcTBa NpUOOMmaeT OO0y4alomuxcst K OOIISCTBEHHBIM HHTepecaM. lI3ydeHHe OCHOB
KOMOWHATOPUKH DPa3BUBACT HABHIKM OpraHM3allMd Iepedopa W moncyéra 4Hclia BapHaHTOB, B TOM YHCIE, B
NPUKIAIHBIX 3aJadax. 3HAKOMCTBO C OCHOBaMH TeOpUH TpadoB co30aéT MaTeMaTHYeCKUi (QyHOaMEHT s
(bopMHpOBaHHs KOMIETCHIMH B 00J1acTH HHPOPMATHKU U LH(PPOBBIX TEXHOIOTHH. [IoMUMO 3TOTO, IPH H3yYCHUH
CTATHCTUKY U BEPOSATHOCTH 00OralIaloTcs MPEACTABICHHUS YYaIUXCs O COBPEMEHHOM KapTHHE MUPa U METOJax €ro
UcCIeIoBaHus, GOpMHUpPYeTCsl MOHUMaHUE POJIM CTAaTUCTHKH KaK MCTOYHMKA COLMANBHO 3HAYMMOW WH(OpMaIUH 1
3aKJIa/IBIBAFOTCSI OCHOBBI BEPOSTHOCTHOT'O MBIIUICHUSL.

B cooTBeTCTBHM C DaHHBIMH LEISIMH B CTPYKType HPOrpaMMbl yueGHOro Kypca «BeposSTHOCTh W CTaTHUCTHKa»
OCHOBHOW IIKOJIBI BBIICNICHBI CIEIYIOLIME COAepKaTelbHO-MeTonudeckue JuHun: «IIpencraBiieHue AaHHBIX |
oImycaTeNbHas CTATHCTHKA»; «BeposTHOCTEY; « DNeMeHThH KOMOMHATOPUKIY; «BBeneHune B Teopuro rpadopy.

Cogmepxanre smHuM «[IpencrapneHre JaHHBIX M ONKCATENIbHAS CTATUCTHKA» CIY)KUT OCHOBOM IS
(bOopMHpOBaHKs HaBBIKOB PA0OTHI ¢ MHOOPMAIIUEH: OT YTCHUS U MHTEPIPETalMi HHPOPMALUH, IPEICTABICHHON B
TabyMuax, Ha AuarpamMmax u rpadukax 1o cOopa, NpeacTaBiIeHHs W aHalM3a AaHHBIX C HUCIIONB30BAaHHEM CTATH-
CTHYECKHX XapaKTEePUCTHK CPEAHHX M paccenBaHus. Paboras ¢ naHHBIMHU, 0OydYarolluecs y4arcs CYUTBIBATh H
HHTEPIPETUPOBATh JaHHbBIC, BHIIBHIATh, apTyMEHTHPOBATh M KPUTHUKOBATH MPOCTEHIINE THUIIOTE3bI, Pa3MBIILIATH
HaJ (akTopamu, BBHI3BIBAIOIIMMH HW3MEHYMBOCTb, M OLCHHBATh WX BIMSHHE HAa pPacCMaTpUBaeMble BEIMYHHBI U
TPOLECCHI.

VHTYUTUBHOE NpPEACTABICHHE O CIIy4ailHOW W3MEHYMBOCTH, HCCIICIOBAaHUE 3aKOHOMEPHOCTEH M TEeHACHLMH
CTaHOBHUTCS MOTHBHUPYIOIIEH OCHOBOW IS M3y4YCHHs TEOPHUM BEpOATHOCTEH. Bonblioe 3HaYeHHE 314eCh MMEKT
NPaKTUYECKUE 3a/IaHUS, B YACTHOCTH OIIBITHI C KJIACCHYECKHUMH BEPOSATHOCTHBIMH MOJIEIISIMH.

[ToHsATHE BEPOATHOCTH BBOIUTCS Kak Mepa IMpaBIONOAOOWs ciydaiHoro coOwitus. IIpu H3ydeHHHM Kypca
oby4aronyecs 3HaKOMATCS € IIPOCTEHIIUMHU METOJAMHU BBIYMCIICHUS BEPOSITHOCTEH B CIIy4alHBIX SKCIIEPUMEHTAX C
PaBHOBO3MOXHBIMH 3JIEMEHTapHBIMH MCXOAaMH, BEPOSITHOCTHBIMH 3aKOHAMH, MO3BOJISIOIIMMHI CTaBUTh M PELIAaTh
Oosiee CIIOKHBIE 3a7aud. B Kypc BXOAAT HayalbHbIE NMPEICTABICHHUS O CIyYalHBIX BEIWYMHAX M MX YUCIOBBIX
XapaKTepUCTHKAX.

Taxke B pamMKax 3TOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYalOIIMXCS C MHOXKECTBAMH M OCHOBHBIMHU
orepanysIMH HaJl MHOXECTBaMH, PacCMaTPUBAIOTCS NPUMEPHl NMPUMEHEHMS JUIA peIIeHHs 3ajgad, a TaKkKe
UCTIONIb30BAaHMS B JIPYTUX MaTeMaTHYECKUX Kypcax M yUeOHBIX peaMeTax.

MECTO YYEBHOIO KYPCA B YYHEBHOM NJIAHE

B 7—9 xmaccax m3yuaetcst Kypc «BeposTHOCTh U CTaTUCTHKA», B KOTOPBIA BXOAAT paszaensl: «[IpencraBieHue
JAHHBIX W ONHCAaTeNbHas CTaTHCTHKA»; «BepoarHocTh»; «OmeMeHTsl KOMOWHaTOpukm»; «BBenenwe B Teopuro
rpadoBy.

Ha n3ydenme maHHOTO Kypca OTBOAMT | y4eOHBIN Jac B HEJENI0 B TEUSHHE KaXKAO0To rofa o0ydenus, Bcero 102
y4eOHBIX Jaca.

COAEP)>XAHWE YYEBHOIO KYPCA (MO rogAM OBYYEHUSA)
7 kyace

[IpencraBneHne AaHHBIX B BHJE TaOJMIl, quUarpamm, rpaduKoB. 3amojHEHWE TaOJHIl, YTEHHUE W IMOCTPOCHHE
auarpaMM  (CTOJIOMKOBBIX (CTONOYATHIX) M KPYroBbIX). UTeHHe TpaduKOB pealbHBIX NpolleccoB. l3BnedeHne
nH(popMaLKK U3 AMarpamMm U TabJIHL, UCTIOJL30BAHUE U MHTEPIIPETALIUS TAaHHBIX.
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OmmucarenpHas CTaTUCTHKA: CPeIHEE apu(hMETHIECKOE, MEANaHa, pa3Max, HaHOObIIee 1 HaNMEHbIIEe 3HAUYCHUS
Habopa YMCIIOBBIX JaHHBIX. [I[puMephl ciTydaiiHOW N3MEHYHUBOCTH.

Cry4aliHBIA SKCHEpUMEHT (OIBIT) M CilydaifHoe coOwiTHe. BeposTrHocTs M "actoTa. Poib MaloBEpOATHBIX U
MPaKTHYECKH JOCTOBEPHBIX COOBITHH B IPHPOJE U B 00ImecTBe. MOHETa M UTPATbHAS KOCTh B TEOPHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmmHEL Yncno pédep m cymMMmapHas cTerneHb BepmuH. [IpencraBienne o
cs3HOCTH Tpada. llemm m mwmkmsr. Ilytm B rpadax. OOxonm rpada (ditnmepoB myth). [IpencraBnerme 00
OpUEHTHPOBaHHOM rpade. Pemenne 3aga4 ¢ moMomrsio rpados.

8 kJace

[IpencraBnenne aHHBIX B BUE TAOJUII, AUarpamMmm, TpaduKos.

MHOX€eCTBO, 3JIEMEHT MHOXECTBA, MMOIAMHOKECTBO. Omepanuu HaJl MHOKECTBAMH: O0BEIUHEHHE, NIEpECEUCHHE,
nononHeHne. CBOWCTBa omepanyii HaJ MHOXXECTBAMH: NEPEMECTHTEIBLHOE, COYETATEIbHOE, PACIPEACIUTEIHHOE,
BKIIoueHMs. Mcmonp3oBaHue rpaMuecKoro HPEICTaBICHUsI MHOKECTB U ONHCAHMS PEalbHBIX MPOLECCOB U
SIBTICHUH, TIPH PEIICHUH 3a/1ad.

W3mepenne paccemBaHMS AaHHBIX. JMcriepcust M CTaHIApTHOE OTKJIOHEHHWE YHCIIOBBIX HaOOpoB. Jlmarpamma
paccenBaHMs.

OneMeHTapHBIE COOBITHS ciydaiiHOTOo ombiTa. CrydaiiHble coObiTHa. BepostHocTH coObIThii. OMBITH C
PaBHOBO3MOXHBIMH 3JIEMEHTAapHBIMH CcOOBITHsIMU. CitydaiiHblii BeIOOp. CBS3p MEXAY MaJOBEPOSTHBIMH H
MIPAaKTHYECKH TOCTOBEPHBIMH COOBITHSAMHE B IIPHPOJIE, OOIIECTBE M HayKe.

HepeBo. CBoiicTBa IepeBbEB: SANHCTBEHHOCTH IIYTH, CYIIECTBOBAHUE BHCSYEH BEPIINHBI, CBSI3b MEXKAY YHCIOM

BepUIMH K 9nciioM pébep. [IpaBmio ymHOXeHus. Penienue 3agad ¢ moMomsio rpados.
[IporuBononoxusie coObiThs. Juarpamma Dinepa. OObeamHeHHEe W TepecedeHHe coObThii. HecoBmecTHbIe
coObITrs. DopMyrna CIOXKEHHS BEpPOATHOCTEH. YCIIOBHas BeposTHOCTh. [IpaBmio ymHOXeHus. HesaBucumbie
coObITHs. [IpencTaBienne SkcepiMeHTa B BUE JiepeBa. PereHne 3a1a4y Ha HaX0)KICHUE BEPOSTHOCTEH C IIOMOIIBIO
JiepeBa CIy4aifHOTO SKCIIEPUMEHTa, inarpamMmm Jiepa.

9 kiIacc

[IpeacraBneHne AaHHBIX B BUE TaOJML, AMarpamm, rpaMKoB, HHTEPIPETALHs JaHHBIX. UTeHHEe U NOCTPOeHHE
TalaML, JUarpaMm, rpauKoB Mo peabHbIM JaHHbIM.

IepecranoBku u Qakropuan. Coueranus W uucio coderanuil. Tpeyronpuuk Ilackams. Pemenue 3amau c
HCTIOJIb30BaHHEM KOMOWHATOPHUKH.

I'eomerprueckast BeposaTHOCTh. CiryuaifHbIN BBIOOD TOYKM M3 (UIYphl Ha IUIOCKOCTH, U3 OTpe3Ka U M3 IyTH
OKPY’KHOCTH.

Ucnpitanne. Ycnex u Heynada. Cepust ucmbeiTaHuid 10 mepBoro ycmexa. Cepust ucnbitanuii beprymmu.
BeposTHOCTH cOOBITHIT B cepun ucTbITaHuH bepHynmm.

CryuvaiiHasi BeJIMYMHA M pacIpeesieHHe BeposiTHOCTeH. MaremaTHueckoe oxuIaHWe M auctepcus. IIpumepsr
MaTeMaTHYECKOI0 O’KUJAHUS KaK TEOPETUYECKOr0 CPEAHEro 3HA4YEHHUs BEJIUYMHBI. MaTeMaTudecKoe OXKUJAaHUE U
JICIIEPCUs CIIy4alHOM BEJIMYMHBI «UUCIIO YCIIEXOB B CEPUM UCIIBITAHUN bepHyumy.

[TonsTie o 3akoHe OOJBIIUX YHceN. V3MepeHue BEPOATHOCTEH ¢ MOMOIIBIO 4acTOT. Poib M 3HaueHue 3aKoHa
OOJIBILINX YHCEN B TIPUPOZE M O0IIECTBE.

NJAHUPYEMBIE NMPEAMETHbBIE PE3YJIbTATbl OCBOEHUSl MPUMEPHO PABOYEA MPOrPAMMbI
KYPCA (MO rogAM OBYYEHMUA)

[IpenmeTHBIE pe3yibTAaTHl OCBOCHHSA Kypca «BeposTHOCTh M CTaTHCTHKa» B 7—9 Kilaccax XapaKTepH3YIOTCS
CIEYIOUIMH YMEHHSIMH.

7 ki1ace

mYUnrate nHGOpPMANHUIO, MPEICTABICHHYIO B TAaOJHMIaX, HA JUAarpaMMax; MpPeACTaBIATh AaHHBIE B BHIC TaOJMII,
CTPOMTH AUATpaMMEbI (CTOIOMKOBBIE (CTOI0YATHIE) M KPYTOBBIE) 10 MaCCHBAM 3HAYCHHUH.

m OnMchIBaTh M MHTEPIIPETHPOBATh pealibHBIC YMCIIOBBIC JaHHBIE, MPEICTaBICHHBIC B Ta0MUIaX, Ha JHarpammax,
rpagukax.

m Vcronp30BaTh ATl ONMCAHUS JAHHBIX CTaTUCTHYECKHE XapaKTEPUCTHUKU: CPelHee apu(pMeTHIecKoe, MeIuaHa,
HanOoJIbIIIee ¥ HAaMEHBIIIee 3HAUCHUS, Pa3Max.
mlIMeTs TpencTaBIeHWE O CIydYailHOM W3MEHYMBOCTH Ha TIpUMepax IIeH, (U3WYeCKUX BEIHYHUH,
AHTPOIIOMETPUYECKHX JAaHHBIX; UMETh IIPEACTABICHNE O CTATUCTUYECKOH YCTOMUMBOCTH.

8 kiace
ml3Biekars M TpeoOpa3oBbIBaTh WMH(OpMAaLMIO, NMPEACTaBICHHYIO B BHIE TaOuul, auarpamm, rpagukos;
MpCACTaBJIATL JaHHBIC B BUJIC Ta6J’II/III, Auarpamm, Fpa(i)I/IKOB.
| | OHI/ICLIBaTL JAaHHBIC C IOMOUIBKO CTATUCTUYCCKUX HOKa3aTeﬂeﬁZ CpeaHux 3Ha‘{eHI/II71 1 MEp pacCCUuBaHUA (pa3Max,
JAUCTICPCUA U CTAaHAAPTHOC OTKJ'IOHCHI/IG).
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m HaxoauTh 4acTOTHI YMCIIOBBIX 3HAYEHWH M YaCcTOTHI COOBITHIA, B TOM HYHCIE IO Pe3yJIbTaTaM H3MEPSHHHA W
HaOJIOTeHUIA.

m HaxoauTe BepOSITHOCTH CIyYalHBIX COOBITHI B OIBITaX, 3Has BEPOSTHOCTH JIEMEHTapHBIX COOBITHIL, B TOM
YHCIIE B OTBITAX C PABHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH.

mcronp30Bath rpaduueckue MOJCTH: JEPEeBO CIydailHOTO SKCIEPUMEHTa, AWarpaMMbl DWiepa, YUCIIOBas
psMast.

m OnepupoBaTh TOHATHAMH: MHOXXECTBO, IIOAMHOXKECTBO; BBHIINONHATH OINEPAlMH HAl MHOXECTBAMHU:
o0BeIMHEeHNE, TIepecedeHue, TOMOTHEHNE; TIEPEUNCIIATh SIIEMEHTH MHOKECTB; IPAMEHSITh CBOIICTBA MHOYKECTB.

m crionp30Bath Tpadudeckoe MpeACcTaBICHUE MHOXKECTB M CBSA3CH MEXAYy HUMH IS OTHCAHUS IMPOIECCOB H
SBIICHU, B TOM YHCJIC TP PEUICHAH 3a/1a4 U3 JPYTUX yUCOHBIX PEIMETOB B KYPCOB.

9 kimacc
m 3Biiekath ¥ MpeoOpa3oBBIBATh WH(POPMAIHUIO, MPEICTABICHHYIO B Pa3IHMYHBIX MCTOYHHWKAX B BHJC TaOIUII,
JarpaMm, rpadMKoB; MPEICTABIIATH TaHHBIC B BUC TAOJHII, AUarpaMm, TpaduKoB.
m Pemath 3a1aun OpraHi30BaHHBIM MEPEOOPOM BAPUAHTOB, @ TAKXKE C HCIIOJIHL30BAaHHEM KOMOWHATOPHBIX MPABUI U
METOJIOB.
m cronp30BaTh OMKMCATEIbHBIC XAPAKTEPUCTHKH IS MACCHBOB YHCIIOBBIX NAHHBIX, B TOM YHCIIC CPEIHHE
3HAYCHUS U MEPHI PACCCUBAHUSL.
m HaxoquTh 4acTOThl 3HAYEHUH W YaCTOTHI COOBITHS, B TOM YHUCIC MOJB3YSICh PE3yJbTaTaMH MPOBEIEHHBIX
WU3MEPEHHUI U HAOJIIOICHUH.
mHaxoquth BEpOSITHOCTH CHOYYalHBIX COOBITHH B HW3YYCHHBIX OIBITaX, B TOM YHCIC B ONbBITAX C
PaBHOBO3MOYHBIMH 3JIEMCHTAPHBIMH COOBITHSMH, B CEPUSIX HCIIBITAHUIA 0 IEPBOT0 yCIeXa, B CCPHUIX UCIIBITAHUN

beprymnu.

m MIMeTh npecTaBiIeHue o cily4ailHOM BEJIMUKMHE U O paCTpEEIeHUN BEPOSATHOCTEH.
mlIMeTh mpencTaBieHHE O 3aKOHE OOJBIIMX YHCed KaK O TMPOSBIEHUM 3aKOHOMEPHOCTH B CIly4ailHOH
W3MEHYHMBOCTH U O POJIM 3aKOHA OOJBLIMX YHCEN B IPUPOJIE U OOLIECTBE.

TEMATUYECKOE NJIAHUPOBAHWE YYEBHOIO KYPCA (MO rogoAM OBYYEHUA)
7 xnacc (He MeHee 34 y)

HazBanue paznena OCHOBHOE co/iep)KaHue XapaKkTepHCTHKA JEITEIbHOCTH 00yYarOIIXCs DNEKTPOHHbBIE
(Temsr) (ducno 00pa3oBaTeNbHBI
4acoB) € pecypcsl

[IpencraBnenue
naHHBIX (7 9)

TIpexacraBienne JaHHBIX B TA0IH-
nax. [IpakTHuecKue BBIYUCICHHS
10 TabaUYHBIM JaHHBIM. V3BIeue-
HHE M HHTEePIPETAIHS TAOIHIHBIX
naHHbIx. [Ipaktuueckas pabora
«Tabmuien. ['paduueckoe
Mpe/CTaBICHUE TaHHBIX B BUIC
KPYTOBBIX, CTOJIOUKOBBIX
(cronmbuateix) uarpamm. UteHue u
nocrpoenue auarpamm. [Ipumepst
neMorpaduuecKkux AparpaMm.
TIpakTrueckas pabora
«Jlnarpammsi»

OcBamnBaTh CIIOCOOBI TPEACTABICHHS CTATUCTHIE-
CKMX JIaHHBIX M YMCJIOBBIX MAaCCHBOB C TIOMOIIBIO
TabJIHI] U IHarpaMM C UCIIOJIb30BaHUEM aKTyallb-
HBIX U BOKHBIX JaHHBIX (IeMorpaduyecKue AaH-
HbI€, IPOM3BOJICTBO NPOMBIIUICHHOHN U CEIILCKOXO0-
3SHCTBEHHOI MPOIYKIMHU, OOLIECTBEHHBIE U MTPHU-
POZHBIE SIBICHUS).

W3y4artb MeTo1p1 paboThI C TAOIMYHBIMU U rpadu-
YECKMMH TPE/ICTABICHUSIMHU JaHHBIX C TOMOIIBIO
OU(PPOBBIX PECYPCOB B XOJI€ MPAKTUIECKUX pabOT

OnucatenbHas
cTaTucTuka (8 u)

Yucnossie Habopbl. Cpeanee
apupMeTHIecKoe.

Meuana 4ucI0OBOrO Habopa.

Y CTOMYNBOCTE MEAUAHEL.
IIpakTaeckas pabora «Cpennue
3HAYCHUS.

Haubonbmee n HauMeHbIee
3HAUEHUS YMCIIOBOTO HAabopa.
Pazmax

OcBanBaTh MOHATHS: YHCIOBON HAOOP, Mepa IICH-
TPAILHOM TEHACHIMH (Mepa IIEHTpa), B TOM YHCIIe
cpenHee apudpmerndeckoe, Meauana. ONMCHIBAaTh
CTaTUCTUYECKUE JaHHBIE C TIOMOIIBIO CPETHETO
apu(MeTHIeCcKOro U MeAnaHbl. Pemare 3agaqmn.
W3yuaTh CBOWCTBA CpPETHUX, B TOM YHUCIIE C TIOMO-
IO IIU(POBEIX PECYPCOB, B X0OJI€ MPAKTHYECKAX
pab6ot. OcBanBaTh MOHATHS: HAUOOJIBINIEE U
HaMMEHBIIIee 3HAYCHHUS YHUCIOBOTO MACCHBA,
pa3max. Pemarts 3aga4n Ha BeIOOp criocoba
OIMHCAaHUA JAHHBIX B COOTBECTCTBHUU C l'[pI/IpO)IOl\/’I
JTAHHBIX U IEJSIMA FCCIICIOBAHUS

CryuJaiinast ©3MeH-
qUBOCTH (6 1)

CiryuaifHast H3MEHIHBOCTH
(npumepsr). YactoTa 3HaYCHUN B
MaccuBe JaHHbIX. ['pynnupoBka.
l'ucrorpammel.

[TpakTuueckas padora
«CunyyvaitHasg U3MEHYUBOCTB

OcBauBaTh MOHSATHS: YaCTOTA 3HAYCHHUI B MaCCHBE
JTAaHHBIX, TPYIIIIHPOBKA JaHHBIX, THCTOIPAMMa.
CTpouTh U aHAJIM3UPOBATH TUCTOIPAMMBbI, MTOAOU-
paTh NOAXOISIIMMA mar rpynnupoBku. OcBanBaTh
rpaduueckre mpeCTaBIeHUs Pa3HbIX BHIOB
CcIy4yailHOM U3MEHYMBOCTH, B TOM YHCIIE C
MOMOILBIO HHU(POBBIX PECYPCOB, B X01€
MIPAaKTHYECKON paboThI
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Bsenenue B Teoputo

rpa¢os
(49

I'pad, Beprmna, pedpo. [Ipencras-
JICHUE 3a[a4¥ ¢ TIOMOLIBIO Tpada.
CrerneHb (BaJICHTHOCTD) BEPIIMHBL.
Yucno pébep n cyMmapHast
cTeneHb BepIuuH. Llens u nuki.
IIyTs B rpade. [IpencraBnenne o
csazHocTH rpada. O6xox rpada
(aiinepoB nyTh). [IpencraBnenue
00 OpHeHTHPOBaHHBIX Ipadax

OcBauBaTh MOHATH: Ipad, BepiunHa rpada, pedpo
rpada, creneHb (BaeHTHOCTh BEPIIHMHbI), LIEMb 1
ki, OcBauBaTh MOHATHSA: ITyTh B Tpade, 3iiiepoB
yTh, 00X0X rpada, OpUEHTHPOBAHHEII Ipad.
Pemats 3amaun Ha MOUCK CyMMEI CTETIeHeH Bep-
myH rpada, Ha Touck ooxona rpada, Ha IOHCK
MyTel B OpUEHTUPOBAaHHBIX rpadax. OcBauBaTh
CIIOCOOBI MPEICTABICHHUS 3a]a4 U3 Kypca anreOpsl,
reOMETPHH, TEOPHHU BEPOSTHOCTEH, IPYTHX
HPEIMETOB C IOMOILBIO rpad)oB (KapThl, CXEMBI,
JNIEKTPUYECKHE [eNH, (yHKIIMOHAIBHEIE
COOTBETCTBHSI) HA IPUMeEpax

BepositHOCTb 1 Ua-
CTOTa CITy4aifHOTO
coObITHs (4 1)

CrnydaiiHblii ombIT M cilydaiiHOe
coObtie. BeposTHOCTh M 9acToTa
coObITHsA. Poib ManoBeposITHBIX U
MPaKTUYECKU JOCTOBEPHBIX COOBI-
THUH B IPUPOJC U B 0OImecTBe. Mo-
HeTa U WrpajbHas KOCTb B TEOPHU
BEPOSITHOCTEH.

IIpakTnueckass pabora «YacrtoTa
BBINIAJICHUS OpJIay»

OcBauBaTh MOHATHA: CIIy4aiHBIN OIBIT U CIIydaii-
HOE COOBITHE, MAJIOBEPOSITHOE U MIPAKTHYECKH JI0-
cTOoBepHOE  coObiTne. M3yuyarp  3HAYMMOCTH
MaJIOBEPOSTHBIX COOBITHI B MPUPOJC M OOILICCTBE
Ha BaXHBIX HpuMepax (aBapuu, HECUaCTHBIC
cllydad, 3alldTa MEPCOHAIBHON WH(POpMAIHH,
nepesfaya AaHHbIX). M3y4yaTe poib KIacCHUECKHX
BEPOSTHOCTHBIX Mojelied (MOHeTa, WrpanbHas
KOCTh) B Teopud BeposTHocTed. Habmromate u

n3y4aTh ~ 4acTOTy  COOBITHH B IPOCTBIX
IKCIEPUMEHTaX, B TOM 4YHCIE C IOMOLIBIO
U(GPOBBIX PECYPCOB, B XOIE MPAKTHYCCKON
padoTet

0O0600111eHNE, KOH-
TpoJb (5 1)

IIpencraBnenne nanHbIX. Onmca-
TeJIbHAsi CTATUCTHKA. BeposTHOCTh
CIy4aifHOTO COOBITHSA

IToBTOpPATH M3ydYEeHHOE M BEICTPAUBATH CHCTEMY
3HAHMM.

Pemate 3amaum Ha mpencTaBIeHHE U ONMCAHUE
JAHHBIX C MOMOINBIO M3YYEHHBIX XapaKTEePUCTHK.
O06cy>aaTh MPUMEPHI CITyYaiHBIX COOBITHI, MaJIO-
BEPOSITHBIX M MPAKTUYECKH JIOCTOBEPHBIX CIIydaii-
HBIX COOBITHH, MX POJH B IPHPOAE U JKH3HHU YeIIO-
BeKa

8 knacc (He MeHee 34 u)

Haspanue pasznena OCHOBHOE coJiepXKaHue XapakTepUCTUKA JIEATEIbHOCTH 00yUYarouXcst DJeKTpOHHbIE
(Temsr) (ducno 00pa3oBaTeNbHBI
4acoB) € pecypcsl
[osropenue xypca 7 | [IpeacraBnenne maHHBIX. Omnmca- | [IoOBTOpAT W3yYeHHOE W BBICTPAWBATH CHUCTEMY

knacca (4 9) TenpHas craructuka. CiydaifHas | 3HAHHH.

W3MEHYUBOCTD. Cpennue
yucinoBoro Habopa. CiydaiiHble
coOBITHS. BeposTHOCTH M 4acTOTHIL.

Pematp 3amaum Ha TMPEACTABJICHUE U OIHUCAHUEC
JaHHBIX C NMOMOMIBI0 U3YYCHHBIX XapaKTCPUCTUK.
Pemrate 3ala4d Ha MNMPEACTABJICHUE TPYyNIIMPOBaH-

Knaccuueckue Mozenu TEOpHUM | HBIX JaHHBIX M ONUCAHUE CilydailHOM M3MEHUYHBO-
BEPOSITHOCTEH: MOHeTa u | ctd. Pemarp 3amaunm Ha omnpeseneHHe 4YacTOTbI
UrpaiabHas KOCTh CIyJallHBIX COOBITHI, O0OCYXJEHHE IIPHMEpPOB
CIydallHBIX ~ COOBITHIf, = MAaJOBEpPOSITHBIX U
MIPAaKTUYECKH JOCTOBEPHBIX CIyYaifHBIX COOBITH,
UX POJIU B IPUPOJEC U KU3HU YEIOBEKA
OnucatenbHas cra- | OTKJIOHEHUS. Hucnepcust | OcBauBaTh HOHATHA: AUCIEPCHS U CTaHIApTHOE

TucTHKa. Paccenna-
HH€ JaHHbIX (4 1)

yucnoBoro Habopa. CranmapTHOE
OTKJIOHCHHE YHCJIOBOTO Habopa.
JnarpamMmsl paccerBaHuUs

OTKJIOHCHUE, HCHOJIb30BaTh 3TU XAPAKTCPHUCTUKH
JUIA OTIMCaHMA pacCCUBaHUA HaHHBIX. BbIlIBI/lFaTb
THIIOTE3BI 00 OTCYTCTBUU WU HAJIMYUU CBA3U I10
AuarpaMmaM pacCE€uBaHUA. CTpOI/ITL JAuarpaMmbl
paccenuBaHusl MO HUMCIOIIUMCS MOaHHbBIM, B TOM
YHCJIC C TOMOUIBKO KOMITBIOTEPA

MuosxectBa (4 u)

MHoxecTBO, ToagMHOMXecTBO. Ore-
pauyu HaJ MHOXXECTBaMU: 00beIn-
HEHHUe, TIepeceUeHue, TOMOTHECHNUE.
CBolicTBa omepanuii HaJg MHOXe-

CTBaMU: IEPEMECTUTENIFHOE, coue-
TaTeIbHOE,  paCIpeleNHTENbHOE,
BKJTFOUCHHS. I'paduueckoe

IMpeaACTaBICHUE MHOKECTB

OcBauBaTh TOHSITHS. MHOXECTBO, DJEMEHT
MHOKECTBA, MOJIMHOKECTBO. Brinmonausars
omepalu HaJ MHOXXECTBaMH: OOBEAMHEHUE,
MIepeceveHue, JIOTIOTHEHHE. Hcnons3oBaTh
CBOWCTBA: MEPEMECTUTEIbHOE, COYETATEIbHOE,
pacnpenenuTensHoe, BKIIOYeHMs. Vcronb3oBaTh
rpagMuecKkoe MpPEACTABICHHE MHOXECTB IPH

OIMMCAHUU PEAIbHBIX MPOIECCOB U SIBICHHM, MPU
pellIeHu: 3a1a4 U3 JAPYrux yIeOHBIX MPEIMETOB U
KypCOB
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BepostHocTs
CITy4aifHOTO COOBITHS
(6 9)

DnemeHTapHbie coObiTus. Ciyyvaii-
Hble COObITHS. BrnaronpusitcTByro-
IIHe  DJIEMCHTApHBIC  COOBITHS.
BepositHocTr coObITHI. OMBITHL €
paBHoO- BO3MOKHBIMHU
3IEMEHTaPHBIMHU COOBITHSIMU.
Crnyuaitablit BIOOp. [IpakTrueckas
pabota «OnbITHI c
PaBHOBO3MOHBIMH 3JIEMEHTaPHbI-
MU COOBITHUSIMI

OcBauBaTh NOHATHA: JJIEMEHTapHOE COOBITHE,
cilyyaifHoe coObITHE Kak COBOKYITHOCTb
ONarompHUATCTBYIOIIUX JJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXKHBIC ~ DJIEMEHTApHBIC  COOBITHSL.
Pematp 3a1aun Ha BHIYUCIIEHUE BEPOSITHOCTEN CO-
OBITHH MO BEPOATHOCTSM 3JIEMCHTAPHBIX COOBITHIT
ciayyaiiHoro  ombiTa. Pemats  3agaun Ha
BBIYHCIICHUE BEPOSITHOCTEH COOBITUH B OMBITAX C
PaBHOBO3MO>KHBIMH 3JIEMCHTAPHBIMU COOBITUSAMH,
B TOM YHCJIe C IOMOIIBIO KOMITbIOTepa. [IpoBoIuTh
W W3y4aTh ONBITHI C  PaBHOBO3MOXXHBIMH
JJIEMEHTaPHBIMH COOBITHSIMHU (C MCIOJIH30BaHHEM
MOHET, WTPAIBHBIX KOCTEH, JAPYrHX Mojeleii) B
XO0JI¢ IPaKTHYECKOI paboThI

Bsenenue B Teopuio

rpados
(49)

JlepeBo. CBolicTBa JepeBa: €IuH-
CTBEHHOCTH IyTH, CyILECCTBOBAHHUE
BUCSIUCH BEPIIMHBL, CBS3b MEXIY
YHUCIIOM BEpIIMH U YUCIoM pEdep.
IIpaBuiio ymHOXKEHUS

OcBanBaTh MOHATHS: JAEPEBO Kak rpad Oe3 mukia,
BHCsYas BepiiMHa (JIUCT), BETBb JEpeBa, MyTh B
nepeBe, auameTp JepeBa. M3ywaTth cBolicTBa
JepeBa: CyIIECTBOBAHHE BHCAYECH BEPIIUHEL,
CIMHCTBEHHOCTh MYyTH MEXIY JABYMsI BEPIIMHAMH,
CBSI3b MEXKJY YHCIIOM BEPIIUH U YHCIOM pEOep.
Pernrath 32129 Ha MOKCK U IEPEYHCIICHHUE Ty TCH B
JepeBe, onpereNieHue Jrcia BepIinH win pédep B
nepeBe, 00Xo OMHApHOTO JiepeBa, B TOM YHCIE C
MIPUMEHEHUEM PaBHIJIa YMHOKCHHUS

CitydaiiHble COOBITHS

(89)

IIpotuBononoxHoe coobiTHe. dua-
rpamma Ditepa. O0beIUHEHUE U
MepeCceYCHUE COOBITHI.
HecoBmecTHbIe cOOBITHS.
Dopmyna cIoKeHHUs.
BeposiTHocTel. [IpaBuiio ymHOXKe-
HUS BEPOSITHOCTEH. Y CIIOBHAS
BeposiTHOCTH. HesaBucumelie
coObITHs. [IpencraBienne
CITy4aifHOTO SKCTIEPUMEHTA B BUIE
JiepeBa

OcBanBaTh HOHATHS: B3aHMHO IPOTHUBOIOIOKHBIE
COOBITHS, OTepaluu Hal COOBITHAMH, O0OBEIUHE-
HHUE U NepeceucHue COOBITHIA, Tuarpamma Jiepa
(Ditnepa—BeHHa), COBMECTHBIC U HECOBMECTHBIC
COOBITHSI.

H3ydaTh TeopeMbl O BEPOSTHOCTH OOBCIMHCHHUS
JIBYX COOBITHI ((OPMYIBI CIOKEHHS BEPOSTHO-
CTei).

Pemrats 3aga4um, B TOM 4HCiIe TEKCTOBBIC 33/1a41 Ha
OTpeNeNieHne  BEpPOATHOCTEH OObeAWHEHUS |
HepeceyeHuss COOBITHH C IOMOILIBIO YHCIOBON
NpsIMOi, Anarpamm Diisiepa, GOpPMYJIbI CIOKEHUS
BEPOSITHOCTEH.

OcBanBaTh MOHATHS: MPABUIIO YMHOKCHHS BEpO-
SITHOCTEH, YCIOBHAsT BEPOATHOCTh, HE3aBHCHMEIE
COOBITHSI JEpeBO CIy4ailHOro ombiTa. M3ydars
CBOMCTBa (OMpeIeNICHNST) HE3aBUCHMBIX COOBITHIA.
Pemrats 3aaun Ha ompeneNneHne U UCIOIb30BaHHE
HE3aBUCUMBIX COObITHH. Perares 3aauu Ha MOUCK
BEPOSITHOCTEH, B TOM YHCJIE YCIOBHBIX, C
MCIIOJIb30BaHNEM JepeBa CIyYaiHOro OnbITa

O06o0061meHnue,
KOHTPOJIb (4 1)

IIpencrasnenne nanabx. Omuca-
TeNbHAs CTaTHCTHKA. ['padbl.
BeposTHocTh ciyyaitHoro
COOBITHS. DIIEMEHTHI
KOMOWUHATOPUKH

[ToBTOPATE HM3yYEHHOE W BHICTPAWBATh CHCTEMY
3HaHuMi. PemaTh 3a7auM Ha MpelCTaBleHUE H
ONICAaHHWE [JaHHBIX C MOMOINBI0 H3yYCHHBIX
XapaKTepHCTHK. PemmaTs 3amaun ¢ NpUMEHEHHEM
rpagoB. Pemars 3amaum  Ha  HaXOXICHHUE
BEPOSITHOCTH CIy4aiHOro CcoObITHSA mno
BEPOATHOCTAM BJICMEHTAPHBIX CO6bITI/II>'I, B TOM
Yucie B OIIbITax C PaBHOBO3- MOXHBIMHU
OJIEMCHTAPHBIMU C06bITI/IﬂMl/I. Pemats 3aJa4u Ha
HaXOXJEHHE BEPOSTHOCTEH OObeNMHEHHS W
TiepecedeHus COOBITHIA, B TOM YHCIIE HE3aBHCHMBIX,
C FICIIOJIF30BaHNEM IPaUIECKHUX MPEACTABICHUH U
JepeBa CiydaifHOTo ombITa. Pemrats 3amaum Ha
nepevrciieHne KOMOUHANNIT (YKCIa IepecTaHOBOK,
YHCNIa COUETAaHU), Ha HAXOX/AE€HHE BepOATHOCTEN
COOBITHI C TIPUMEHEHNEeM KOMOWHATOPUKH, B TOM
YHCIIE C UCTI0JIb30BaHNeM TpeyrosbHuKa [lackans

9 knacc (He MeHee 34 4)

Hassanue pa3znena OCHOBHOE COZiepXKaHHe XapakTepucTHKa ISSITEIbHOCTH 00YYatoIHXCsl DeKTPOHHBIE
(Temsr) (ducno 00pazoBaTenbHbI
4acoB) € pecypchl
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IToBTOpeHue Kypca 8
kiacca (4 4)

IMpencrasinenue ganubix. Onmca-
TeJbHas cTaTucTHKa. Oneparuu
Haz coObITusaMHU. He3aBucUMOCTh
CcoOBITHI

[ToBTOPSITH M3y4EHHOE M BBICTPAMBATH CHUCTEMY
3HAHUH.
Pemarp 3amaun Ha npeicTaBiIeHHE W OINUCAHUE
JTaHHBIX.
Pemarp 3amaun Ha HaXOXXIEHHE BEPOSITHOCTEH
OOBCTUHCHHUS W TIEPECCUCHUs] COOBITHIA, B TOM

Yuciae ~ HE3aBHCUMBIX, C  HCIOJb30BaHHEM
rpadyecKux IpeACTaBICHUI u ZepeBa
cnyyailHoro  ombiTa.  Pemate  3amaunm Ha

nepedrciieHre KoMOnHanui (Yucia IepecTaHOBOK,
qHclia COYeTaHUH), Ha HaXOXJEHUE BEpPOsTHOCTE
COOBITHH C IpHMEHEHHeM KOMOWHATOPHKH, B TOM
4HCIIe C HCTIOJIb30BaHNeM TpeyronsHuka [lackams

DIIeMeHTEI KOMOH-
HAaTOpUKH (4 9)

Kombunaroproe npasuio
yMmHOxeHus. [lepectranoBKH.
®daxropuan. CoueTaHus U YUCIIO
coueTaHuil. TpeyroibHUK
ITackans. [Ipaktuueckas padota
«Bpruncrienne BeposTHOCTEH C
UCIIOIb30BaHHEM KOMOMHATOPHBIX
(YHKIMI SIIEKTPOHHBIX TaOINID

OcBauBaTh TOHITHSA: KOMOWHATOPHOE IIPABHIIO
YMHOXXEHHS, YHNOpAJOYEeHHas mapa, Tpoika o0b-
€KTOB, TIEPEeCTaHOBKa, (haKTophan Yucia, codera-
HUE, YUCJIO coyeTaHuil, TpeyroibHuk Ilackams.
Pemrats 3amaun Ha nepedncneHne ynopsa04eHHbIX
nap, TpOeK, MepeyrcIICHNe MepecTaHOBOK U cove-
TaHWH SJIEMCHTOB Pa3JIMYHBIX MHOXKECTB. Perath
3alaud  Ha TPUMCHCHHEC YHCJIa COYCTAaHWH B
anrebpe (CokpamEéHHOe YMHOXKEHHE, OnHOM HEbRo-
ToHa). PemaTh, mpuMeHsisi KOMOMHATOPHUKY, 3a1a49H1
Ha BBIYHCJICHUE BEPOATHOCTEH, B TOM YHUCIE C

NOMOIIBIO  JJNIEKTPOHHBIX ~ Tabaum B XoJe
MIPAaKTHUECKOH paboThI
I'eomerpuueckas T'eomerpudeckast BEpOsITHOCTb. OcBauBaTh MOHSTHE TeOMETPHIECKOMN

BEPOSATHOCTH (4 1)

Ciry4aifHbIi BBIOOp TOUKH U3
(uUrypsl Ha IJIOCKOCTH, U3 OTpe3Ka,
U3 IyTU OKPY>KHOCTH

BEepOATHOCTU. Pemiate 3amaun Ha HaXxoXKIEHHE
BEPOATHOCTEH B OIBITaX, MPEICTaBUMBIX Kak
BBIOOP TOYEK M3 MHOTOYTOJIbHUKA, KPyra, OTpe3Ka
WK IyTH OKPY>KHOCTH, YUCIOBOTO MIPOMEXYTKA

Hcnprranus
Beprymm (6 4)

HcnpiTanue. Ycnex u Heynaya.
Cepus UCIIBITAaHUH 10 TIEPBOTO
ycnexa. Mcnbitanust bepryim.
BeposiTHOCTH COOBITHI B CepHn
ucnblTanuii bepHysu.
IMpakTnueckas paboTa
«Hcnbrranus beprymnm»

OcBanBaTh MOHSTUS: WCIBITAHUE, 3JIEMEHTAPHOE
cOOBITHE B UCIIBITAaHUHU (YCIIeX W Heyaada), cepus
UCNBITAaHUM, HACTyNJIEHHWE IIepBOr0  yclexa
(Heynmauu), cepus WcnbITaHuil bepuymmu. Pemars
3aJlaud Ha HaXOXJICHHUE BEPOSITHOCTEIl COOBITHII B
CepUH HCIIBITAHUH 10 IEpBOro ycIiexa, B TOM YHCIIe
C TpUMeHeHWeM  (GOpMyNIBI  CyMMBI  T€o-
MeTpUYEeCKOW Tmporpeccuu. Pemats 3amaun Ha
HaXO0XJCHHE BEPOSATHOCTEH  3JIE€MEHTapHBIX
cOOBITHI B CepUHM UCHHITaHUK bepHymm, Ha
HaXO’K/I€HHE BEPOSITHOCTH ONpeNeNEHHOr0 4HcIa
ycCIexoB B cepuu ucnsltanuit bepnymiu. M3yuats B
XOZle MpPaKTHUeCKoM paboThl, B TOM 4HCIE C
MOMOIIbI0  IHM(MPOBBIX  PECYpCOB,  CBOMCTBA
BEPOSATHOCTHU B CEpUH HcIbITaHui bepnysum

CrnygaiiHast BeTHYMHA
(69)

CoryuaifHast BETMIMHA U paclpese-
JIeHue BeposiTHocTel. MaTemaru-
YeCKOe 0XKUIaHUE U JUCTIEPCHS
ciryyaifHoi BenuuuHsl. [Ipumepsl
MaTeMaTH4ecKOro OXHUIaHUSA KaK
TEOPETUYECKOTI'0 CPETHETO
3HAYCHUS BEJTUYHMHBIL.

TonsTue o 3aKoHe OONBIINX YHCEI.
M3mepenue BeposTHOCTEN C TOMO-
MbI0 9acToT. [IpuMeHenne 3akoHa
OOJBIIHX YHCeN

OCBOUTH TOHATHUS: CIydYaifHas BeNMYMHA, 3HAYe-
HUE CIly4allHOW BEJIUYMHBI, paclpeesieHue Bepo-
SITHOCTEH.

W3yyath ¥ 0OCYXIaTh TPUMEPHI THCKPETHBIX H
HETPEPBIBHBIX CIYYailHBIX BEJIWYHH (POCT, BEC
YeNIOBeKa, YMCJICHHOCTb  HACEJICHHUs, JIpyrHe
U3MEHYMBBIE BEJIMYUHBI, PAacCMaTPHUBABIIUECS B
Kypce CTaTHCTHKH), MOJENbHBIX CITyYailHBIX
BEJIMYMH, CBSI3aHHBIX CO CIy4YallHBIMHU OIBITAMHU
(OpocaHne MOHETBI, WIPAITFHOH KOCTH, CO
CITyqaifHBIM BBIOOPOM M T. 11.). OCBanuBAaTh IMOHATHSA:
MaTeMaTUYECKOE OKUJJaHUE CITy4allHOM BEITMUYMHBI
KaK TEOPETUYECKOE CpeHee 3HAUCHHUE, UCTIEPCHUs
CIIy4ailiHOM BeNMYWHBI KaK aHaJor JUCIEePCHH
9quciIoBOro  Habopa.  Pemats  3agaum  Ha
BBIUMCIIEHUE MAaTEeMaTU4YeCKOro OXUAaHUS U
JIUCIIEPCUM TUCKPETHOM CITy4aiHOM BEIMYMHBI 1O
33/IaHHOMY paclpe/eNIeHHI0, B TOM 4HCIe 3a/ad,
CBSA3aHHBIX CO CTpPaxOBaHMEM U JIOTEpPEsMHU.
3HAKOMUTBCS ¢ MAaTeMaTH4YeCKUM OXHIaHUEM U
JIUCTIEpCUENl HEKOTOPBIX PpACIpENeNIeHU, B TOM
YUCJIE pacHpelesieHUs] CIy4ailHOW BETMYMHBI
«YHCIIO YCIIEXOB» B CEpUU UCIbITaHUM bepHysmin.
W3yuyaTh 9acTOTy COOBITUS B TOBTOPSIOIIMXCS
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CIy4yalHBIX ONBITaX KakK CIy4YalHYyIO0 BEJIUYHHY.
3HAKOMHTBCS C 3aKOHOM OoJbLInX uucen (B hopme
BepHymum): mpu GOJBIIOM YHCIIE OMBITOB YacTOTa
cOOBITHSI ONM3Ka K €ro BepOSATHOCTH. PemaTs
3aJa4d Ha M3MEPEHUE BEPOSITHOCTEH C MOMOIIBIO
gacToT. O6CyXKIaTh poJib 3aKOHA OOJBIINX YHCEI B
000CHOBaHMM YacTOTHOTO METOJa HW3MEpEeHHUs
BEpPOSITHOCTEM.

OOcy»x/aTh 3aKOH OOJBIIMX YHCEN KaK MPOsBIe-
HHUE CTAaTUCTHYECKOI yCTOHYNBOCTH B U3MEHYHUBBIX
SIBIICHUSX, POJIb 3aKOHA OOJBIIINX YHCEN B IPHPOJIC
Y B XKH3HH YEIOBCKA

O060061menue,
KOHTpOJb (10 1)

IIpencrasnenune nanubix. Onuca-
TeNbHAs CTATUCTHKA. BeposTHOCTH
CITy4alHOTO COOBITHSI. DJICMEHTHI
koMOuHaTopuku. Ciy4yaiHbIe
BEJIMYMHBI M paclpeaeICHuUs

IToBTOpPATH M3ydeHHOE W BEICTPAUBATh CHCTEMY
3HaHMH. PemaTth 3amadn Ha TIpefcTaBleHHE H
ONKCaHue JaHHBIX. PemmaTh 3a1aun Ha HAXOXKICHHE
BEPOSATHOCTEH COOBITHI, B TOM YKCJIE B OIBITAX C
PaBHOBO3MO>KHBI- MU 3JIEMEHTapHBIMHU
COOBITHSAMH, BEPOSATHOCTEH OOBCIMHEHUS U
HepeCeYeHUsI COOBITUI, BBIYUCIATE BEPOSITHOCTH B
OIIBITAX C CEPUSIMHU CITyYaiHbIX NCIIBITAHUN

IIpu paspaboTke pabodyeil MPOrpaMMbl B TEMATUYECKOM IUIAHUPOBAHHUU JOJIKHBI OBITh YYTCHBI BO3MOYKHOCTH
HCTIONBb30BaHUS JJICKTPOHHBIX (IUPPOBBIX) 00PA30BATEIBLHBIX PECYPCOB, SBILSIIOIIUXCS YUCOHO-METO- AUICCKUMU
MaTepuagamMu (MyJIbTUMEAUHHBIC POTPAMMBI, JJICKTPOHHBIC YUCOHUKU U 3aJaYHUKH, dJICKTPOHHBIC OMOIHOTEKH,
KOJUIGKIIUK IM(POBBIX 00Pa30BaTEIbHBIX PECYPCOB),
UCTIONB3YEMBIMU sl OOYYEHUS ¥ BOCIHMTAHHS pPA3IMYHBIX TPYII TO0Jb30BaTeNicH, MPEACTABICHHBIMUA B
3JIeKTPOHHOM (IIM(POBOM) BHIC M PEATU3YIOIIUMH auaakTudeckue Bo3MokHocTH MKT, comeprkanue KOTOPBIX

BUPTYaJIbHBIE J1a0OpaTOpuHy,

COOTBETCTBYET 3aKOHOJATEILCTBY 00 00pa30BaHUH.

UIPOBBIE NPOrPaMMBl,
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