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MNOACHUTEJIBHAA 3AIIMCKA

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O IMPEAMETA
MATEMATUKA»

Pabouass mporpamma 1o MareMaTtuke Uil oOydaromuxcs 5—9
KJIaCCOB pa3pa60TaHa Ha OCHOBC CDezLepanLHoro

TOCYJIapCTBEHHOTO  00Opa30BaTEIIFHOTO  CTaHJapTa  OCHOBHOTO
oOmrero oOpa3oBaHUs ¢ Y4YETOM H COBPEMCHHBIX MHPOBBIX
TpeOOBaHUN,TPESABIBISICMBIX K MaTEMaTUYSCKOMY OOpa30BaHUIO, U
TPAIUIIAA POCCHUUCKOTO 00pa3oBaHUs, KOTOPbIE OOECIIEYUBAIOT
OBJIaJICHUC KJIIFOUYCBBIMUA KOMIICTCHIIUSIMH, COCTABIISTFOIIUMHU OCHOBY
JUIS  HEOPEPBIBHOTO OOpa3oBaHHUs M CaMOPa3BUTHS, a TakKXke
IIEIOCTHOCTh OOIIEKYJIBTYPHOTO, JJUIHOCTHOTO W IMO3HABATEIBHOTO
pa3BuTtus obyuarommuxcs. B pabodueid mporpamMme yYTEHBI HACHU H
nojyioxeHuss KoHenmuu pa3BUTUs MaTEMaTHYESCKOTO OOpa30BaHUSI
B Poccwuiickoit Denepanuu. B smoxy mnmdpoBoil TpaHchopMauu
Bcex cdep UYeIOBCUECKOW MeATEIbHOCTH HEBO3MOXXHO CTaTh
00pa30oBaHHBIM  COBPEMCHHBIM  YCIIOBEKOM 0e3 06a3oBoit
MaTeMaTHUYCCKOU IOATOTOBKH. YK€ B IIKOJIEMaTEeMaTHUKa CIYKUT
OTIOPHBIM TIPEIMETOM IS M3YUYCHUS CMEXHBIXIUCIIUIUINH, a OCHe
IIKOJIBI PEaJIbHOW HEOOXOIMMOCTHIO CTAaHOBUTCS HEOPEPBIBHOE
oOpa3oBaHUe, 4To TpebyeT MOJITHOLICHHOH 0azoBoOWM
obmeobpa3oBaTeIbHOU MOJATOTOBKH, B TOM qUCIIe "
MaTeMaTH4eCKOU. DTO OOYCIIOBJICHO TEM, YTO B HAIM JTHH PACTET
YHUCIO0 TIPO(EcCuil, CBI3aHHBIX C HEIMOCPECICTBEHHBIM ITPUMCHCHUCM
MaTeMaTUKU: U B cdepe DODKOHOMHKH, W B Ou3Hece, U B
TEXHOJOTHYECKUX 00JacTAX, W MJaXe B TyMaHHTApHBIX cdepax.
Takum o00Opa3om, KPyT IIKOIBHUKOB, MIJsI KOTOPBIX MaTeMaTHKa
MOJKET CTaTh 3HAYUMBIM

OpPSAMETOM, PACIITUPSICTCSI.

IIpakTudeckass MOJIE3HOCTh MaTEeMaTUKHU OOYCJIIOBJICEHA TEM, YTO
e€ mpeaMeTOM SBISIOTCS (PyHIAaMCHTAaJbHBIC CTPYKTYPBI HAIIIETO
MHpa: MPOCTPAHCTBEHHBIC (DOPMBI M KOJIMYCCTBCHHBIC OTHOIICHHUS
OT TPOCTEHINNX, YyCBAaMBAaEMBIX B HEMOCPEJACTBEHHOM OMNBITE, IO
JIOCTATOYHO CJIOKHBIX, HCOOXOIUMBIX JUISI Pa3BUTHS HAYYHBIX H
NPUKIAAHBIX UAcH. be3 KOHKPETHBIX MaTEMaTHYCCKHX 3HAHUN
3aTPYAHEHO MMOHHUMAaHHE NMPHUHIIUIIOB yCTPOIHCTBA M HWCHOJIB30BAHUA
COBPEMEHHOM TEXHUKH, BOCIIPUSITHEC u WHTCPIIPETAIUS
pa3HOOOpa3HOW comUaIbHONW, HSKOHOMHYCCKOW, ITOJUTHYCCKON
uHpopMmanuu, Maitodp@PeKkTUBHA TOBCEAHEBHAs TMpaKTHUYECcKas
eATeabHOCTh. KaXToMy dYeJloBeKYy B CBOCH JKHM3HU MPUXOIUTCSI
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BBIMIOJTHSITHL PAcUYEThl W COCTABISATH AaJTOPUTMEI, HAXOIUTh H
OpUMEHATh  (QOPMYNBI, BJIAaACTh MPAKTUYSCKUMH TpUEMaMU
TEOMETPHUYCCKUX HU3MEPCHUIN U MOCTPOCHUM, YHUTaTh MH(OpMAIUIO,
MPEACTABICHHYIO B BHUJC TaOJHIl, AHAarpaMM U rpadUKoOB, )KUTh B
YCIIOBUSX HEONPENCeAEHHOCTH M  IIOHHUMATh  BEPOSITHOCTHBIN
XapakKTep CIIyJYaWHBIX COOBITHH.

OIHOBPEMEHHO C pacmupeHueM chep NPUMCHCHHUS MaTEeMaTHUKHU
B COBPEMEHHOM oO0OmecTBe BCE Oojiee BaXXHBIM CTAHOBUTCS
MaTeMaTUYCCKHH  CTHJIb  MBIIUICHUS, IIPOSBIISTIONIHICS B
OTIpeneIEHHBIX YMCTBCHHBIX HaBBIKaX. B mpoliecce H3ydCeHUS
MaTeMaTHUKHU B apceHaJl MPUEMOB U METO/IOB MBIIIIJICHUS YeJIOBEKa
€CTECTBCHHBIM O0O0Opa30M BKIFOYAIOTCS WHAYKIUS W HCTYKIHS,
0000IIeHre 1 KOHKpPETH3aIlHsI, aHaJIu3 U CUHTE3, KiIacCudUuKaIms
W cucTteMaruzanus, abcTtparupoBaHue u aHaiaoruss. OOBEKTHI
MaTeMaTUYCCKUX YMO3AKIIOUCHUN, MIpaBUJIa UX KOHCTPYHUPOBAHUS
PacKphIBAalOT MEXaHWU3M JIOTHYECKUX ITOCTPOCHHUM, CIIOCOOCTBYIOT
BBIPa0OTKE yMeHUs POpMyYyITUPOBATH, 0OOOCHOBBIBATH U NOKA3bIBATH
CYXKJICHUSI, TEM CaMbIM pPa3BUBAIOT JIOTUYECKOE MBIIUICHUC.
Benymiast pojip IPHHAIICKUT MaTEeMaTHKE U B (OPMUPOBAHUU
AITOPUTMHUYCCKON KOMMIOHEHTHI MBINUICHUS W BOCIHHUTAHUH

yYMEHUH AercTBOBaTH o 3aJIaHHBIM aJiropuTMam,
COBEPILICHCTBOBATh HM3BECTHBIE W KOHCTPYyUpOBaTh HOBbIE. B
mpoliecce pelleHus 3ajlad — OCHOBOW y4YeOHOU NesTeIbHOCTH Ha
ypOKax MaTeMaTUKH — pPa3BHBAIOTCS TakK)Xe TBOpUECKas U

OpUKIIagHAS CTOPOHBI MBIIUJICHUS.

OOydenne MaTteMaThke OaéT BO3MOXXHOCTH pa3BUBATh Yy
00y4Yaronunxcsi TOYHYO, PalliOHAIBHYIO U HHQOPMATUBHYIO PCUb,
yMEHHue  oTOuparh Hamboee MOIXOISIIIINEC SI3BIKOBBIC,
CUMBOJIMYECKHE, rpaduyueckne CcpeacTBa sl  BBIPpAKCHUS
CYKJICHUI U HATJISIIHOTO UXITPEJICTABICHUSI.

HeoO0xoauMbIM KOMIIOHCHTOM OOIIEH KyIbTYpPhl B COBPEMCHHOM
TOJKOBAaHUHM SIBJISISTCSI OOIlee 3HAKOMCTBO C METOJaMHU MO3HAHMUS
JICUCTBUTEIILHOCTH, IIPEJICTABJICHUE O NOpeAMeTe H METOoOax
MaTeMaTHUKH, UX OTJIUYHUA OT METOIOB JIPYTHX CCTECTBCHHBIX H
ryMaHUTapHbIX HayK, 00 OCOOCHHOCTSX MPUMEHEHHS MaTeMaTHKU
JUIsL pelIeHUs] HAay4HbIX W MNPUKIAIHBIX 3aaad. Takum oOpazom,
MaTeMaTHYeCKOoe 0Opa3oBaHUE BHOCHT CBOU BKJIall B (DOPMHUPOBAHUC
OOLICHKYIBTYPBI YEIOBEKA.

M3ydyeHne MaTeMaTHKH TaKXE CIIOCOOCTBYST JCTETHYCCKOMY
BOCHUTAHUIO YEJIOBEKAa, MOHUMAHUIO KpacoTbl MW M3sIIECTBa
MaTeMaTUYeCKUX PACCYXKIACHUH, BOCHPHUITHIO TI€OMETPHYCCKUX
(bopM, yCBOCHUIO UICH CUMMETPHH.
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HEJIN U OCOBEHHOCTH M3VYEHUA YYEBHOI'O TTPEAMETA
«MATEMATHKA». 5-9 KIIACCBI

ITIpuoputeTHBRIMU 1I€TIMU OOYYEHHUSI MaTeMaTHUKe B 5—9 kiaccax
SIBJISTFOTCSI:

— (opMupoBaHUE LCHTPAJIBHBIX MAaTEMAaTUYSCKUX ITOHSITUHA
(ducno, BeJIWYUHA, reoMeTpHuYeCKas durypa, IIepeMeHHasl,
BEPOSITHOCTH, (QYHKIHA), OOECIEeUYUuBAONIUX IPEEMCTBEHHOCTh |
MIEPCIICKTUBHOCTh MaTEMaTHUYCCKOTO 0Opa30BaHUsI O0YYarOIIUXCS;

— moABeIeHHE 00yJalonIuXcsi Ha JOCTYITHOM JJIsl HUX YPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MaTeMaTUKH UM OKPY>KAIOLIeTo MHupa,
IMOHUMAaHUE MAaTEMaTHKH KaK YaCTH OOIICH KyJIbTYPHhI YCIIOBCUCCTRBA;

— pa3BUTHE HHTCIUICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
o0ydJarommxcs, IO3HABAaTCJIFHOW aKTHBHOCTH, WCCIEAOBATEIBCKUX
YMEHUH, KPUTHYHOCTH MBIIUJICHUS, HWHTEpeca K H3yUCHHIO
MaTeMAaTHKU;

— dopmupoBaHUC (pyHKIMOHATBHOM MaTeMaTUYECKOH
TPaMOTHOCTHU: YMEHHUsSI pacno3HaBaTh MPOSIBICHUS MaTeMaTHUYECKUX
MMOHSTHI, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEaJIbHBIX >XHU3HECHHBIX
CUTYyaIUsIX U MPHU U3YYCHUU NPYTUX YICOHBIX IIPEIMETOB, IPOSBICHUS
3aBHUCUMOCTEH W 3aKOHOMEpPHOCTEH, (GOpPMYJIMpOBATH HMX Ha S3BIKE
MaTeMaTHKH ¥ CO3JaBaTh MaTEMAaTHYECKHUE MOJCIH, HPUMEHSITH
OCBOCHHBIM MaTEeMaTHYECKHUU ammapaT Aias peIIeHus IPaKTHKO-
OPUCHTHUPOBAHHBIX  3ajJad, WHTCPIPETUPOBATH U  OLICHUBAThH
IMOJTY9YCHHBIC PE3yIbTaThI.

OCHOBHBIE JIUHUU COAEPIKAHUS Kypca MaTeMaTUKU B 5—9 kiaccax:

«Ywucna u BBIYHUCIICHUS, «Anredpay» («Anrebpanyeckue
BEIpQXKCHUS», «YPaBHCHHUs W  HEPaBEHCTBa»), «DyHKIHN»,
«I'eomeTpusi» («['eomerpuueckne GUTYPBI W WX CBOWCTBa,
«3mepenne TEOMETPUYCCKHX  BEIHYHHY), «BepositHOCTE W

CTaTUCTUKa». JlaHHBIE JIMHUU Pa3BUBAIOTCS IapajuieibHO, Ka)xJasli B
COOTBETCTBHUC COOCTBEHHOM JIOTUKOI, OJTHAKO HE HE3aBUCHUMO OJTHA OT
Apyroi, a BTECHOM KOHTakKTe M B3aumMmojelcTtBuu. Kpome sToro, mx
00BEAUHSICT JIOTHYECKAsT COCTaBISIONMIAs, TPAJUIHOHHO TMPUCYIIAs
MaTeMaTUKE U MPOHU3BIBAIONIAsI BCE MaTeMaTUYeCKHEe KYypChl H
comepxkartensHble JUHUH. CdopmynupoBanHoe B DeaepalibHOM
TOCYyIapCTBEHHOM OGR30BAaTEIbHOM CTaHIapTe OCHOBHOTO OOIIEro
oOpa3oBaHUs TpecOOBaHUE «YMETh OMNCPUPOBATH  IMOHSITUSIMU:
ompeneneHne, aKcuoma, Teopema, JO0Ka3aTelabCTBO;  yMEHHE
pacmio3HaBaTh HCTUHHBIE © JIOKHBIC BBICKA3bIBAHHUS, IPUBOIUTH
OpUMEPBl U KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS W OTPULIAHUS
BBICKa3bIBAaHUI» OTHOCHTCA KO BCEM KypcaMm, a ¢OopMHpOBaHUE
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JIOTUYSCKUX YMCHHUH paclpeiesisieTcsl MoOBCeM rojgamM OOydYCHHs Ha
ypOBHE OCHOBHOTO obOmiero ob6pazoBanus.Comep)xanue oOpa3oBaHUs,
COOTBETCTBYIOIIIEEC IPSIAMETHBIM pe3yjJabTaTaM OCBOcHUs Paboueit

IIPOTrPaMMEI, pacripeieaéHHBIM o rogam oOyueHUs,
CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
MIPUHITUTTHATBHBIM BOIIpOCam oOyJaronecs obOpamanuck

HEOJHOKPATHO, YTOOBI OBJIAJ€HHE MaTEeMaTHYECKUMHU MOHSITHIMH H
HaBBIKAMHU OCYIIECTBJISUIOCH ITOCJIEJAOBATEIBHO M IOCTYIATEIbHO, C
COOIIOZICHUEM TIPUHIWIA IIPEEMCTBEHHOCTH, a HOBBIE 3HaHMUA
BKJIIOYAJIIMCh B OOIIYI0O CHCTEMY MaTeMaTHYECKHUX IPEJICTaBICHUN
oOydaromwuxcsi, pacmupsisi W yriayomnsst e€, oOpa3yss NpOUYHBIC
MHO>KECTBEHHBIEC CBS3H.

MECTO VYYEBHOI'O IIPEIMETA «MATEMATUKA» B VYYEBHOM
IUTAHE

B COOTBETCTBUU c deneparbHbIM rOCyJapCTBEHHBIM
o0pa3oBaTeIbHBIM CTAHIAPTOM OCHOBHOIO 0O0IIero ooGpa3oBaHUS
MaTeMaTHUKASBISCTCS 00s3aTCIBHBIM IPEAMECTOM Ha JITAHHOM yPOBHE
obpazoBanusi. B 5—9 kmaccax yd4eOHBIH mpemmeT «MaTeMaTHhKa
TPagUIIMOHHO W3yYacTCs B paMKaxX CICAYIOIIUX YICOHBIX KypCOB: B
5—6 knaccax — Kypca «MaremaTtuka», B 7—9 kjlaccax — KypcOB
«AnreOpa» (BKIIo4asi  J3JIEMEHTBHI  CTAaTUCTUKA W TEOPHUH
BeposiTHOCTel) u «I'eomeTpusi». Hactosimeit mporpaMmmMoii BBOIUTCS
CaMOCTOSTCIIBHBIN YUeOHBIN Kypc «BeposITHOCTh U CTAaTUCTHKA.

Hacrosimie#n mporpaMMoi IIpelyCMaTpPHBACTCs BBIJICJICHUE B
y4eOHOM MJTaHe Ha U3YyYeHHEe MaTeMaTUKH B 5—6 Kitaccax 5 ydeOHBIX
9acoB B HEJICIIIO B TEUCHHUE KXKJIOTO0 roja ooydeHus, B 7—9 kiaccax 6
y4eOHBIX YaCOB B HEJNICIIIO B TCYCHHUE KaXKJIOTO T'oJia 00YUYCHHUS,BCETO
952 y4eOHBIX Haca.

TemaTnyeckoe TNITAHUPOBAaHUE YIESOHBIX KypPCOB M PEKOMEHIyeMOe
pacripeqieJiecHue y4eOHOTO BPEMCHU JUISI U3YyYCHHs OTICIBHBIX TEM,
MpeaI0OKCHHBIC B HACTOSIICH ITporpaMMe, HAI0 paccMaTpUBaTh Kak
IpUMEpPHBIC OPUSHTHUPHI B ITOMOIIh COCTaBUTEITIO aBTOPCKOM paboueit
MpPOTrpaMMBI U TIPEKAC BCETO YUYUTCIH. ABTOP pabodei mporpaMMBbl
BIIPaBC yBEIUYHUTH HJIH YMCHBIIHUTH MPEII0KCHHOE YUCIO0 YUCOHBIX
JacoB Ha TeMy, YTOOBl yrIIyOUTBbCSI B TEMaTHKy, Ooee
3aMHTEPECOBABIIYI0 yYEHWUKOB, WJIH HANpPaBUTh yCUIUSI Ha
NpeonoJICHUE  3aTpyaHeHui. JlomycTHMO  Takke  JIOKalIbHOE
nepepacupesieIcHue ¢ IIepecTaHOBKa JJIEMEHTOB COJCpIKaHUA
BHYTpHM IOaHHOTO Kilacca. KoanmdecTBO MPOBEPOUYHBIX padoT
(TeMaTHYeCKUHU UTOTOBBIM KOHTPOJIF KAYSCTBA YCBOCHUS YICOHOTO
MaTepuaga) U UX THUIl (CAMOCTOSTCIbHBIC U KOHTPOJIBbHBIC paOOTHI,
TECTHI) OCTAIOTCSI HAa YCMOTpPEHHE yduTels. Takke yduTelb BIpaBe
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YBCJIHYHUTh WM YMCHBIIUTH YHUCIIO YYCOHBIX YacOB, OTBEASHHBIX B
PaGoueii mporpamme Ha 0000IIIEeHNE, TOBTOPEHUE, CUCTEMATHU3AIAIO
3HAHUH OOydJaromuxcs. EIWHCTBEHHBIM, HO HOPHUHIIHIINAIBHO
BaKHBIM KPUTCPHUCM, SIBIISICTCS JTOCTHXKCHHUE PE3yIbTaTOB OOYUYCHUS,
YKa3aHHBIX B HACTOSIIEH Mmporpamme.



IIVIAHUPYEMBIE PE3YJbTATBI OCBOEHUS
YYEBHOI'O IIPEIMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMA

OcBoenue ydeOHOro mpeamera «MaTremMaTHKa»  JOJHKHO
oOccrieynBaTh JOCTHIXKCHHE Ha YPOBHE OCHOBHOT'O OOIIEro
oOpa3oBaHUs CICAYIOUIUX JHUYHOCTHBIX, MCTANPECAMETHBIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHMS IIPOTPaMMBI  y4eOHOTO
npenmera «MaremMaTuka» XapaKTepHU3yIOTCs:

[TaTpuoTHveckoe BOCHHUTAHHUE:

MpPOSIBJICHHEM HMHTEpeca K MNPOIIJIOMY U HACTOSIIEMY POCCUNCKOU
MaTeMaTHUKH, I[IE€HHOCTHBIM OTHOIICHUEM K JOCTHKCHUSIM
poccuiickux MaTeMaTUKOB W POCCHUCKOM MaTeMaTUudecKOH
MIKOJIBI, K UCTTIOJB30BAaHUIO 3THX JOCTHI)XEHUH B IPYTHUX HAyKax U
NpUKIaTHBIX C(hepax.

Fpamuaﬂcxoe U JYXOBHO-HPABCTBECHHOC BOCIHUTAHHUEC!

TOTOBHOCTBIO K BBINTOJIHEHHIO OOS3aHHOCTEH TIpakJaHWHA U
peanu3anuyd  €ro IIpaB, IMPEeIACTaBICHHEM O MaTEeMaTHYECKUX
OocHOBax (YHKUHMOHUPOBAHUS PA3IINYHBIX CTPYKTYp, SIBICHHUH,
Opoleayp TpaxIaHCKOTro oOmecTBa (BBIOOPHI, OIPOCHI W MP.);
TOTOBHOCTBIO K OOCY’KII€HHUIO THUYECKHX MPOOJIEeM, CBSI3aHHBIX C
NpakTUYECKUM MPUMEHEHHEM HNOCTHIKEHUN HayKHM, OCO3HAHHUEM
BA)KHOCTH MOPAJIbHO-DTUYECKUX I[IPUHLUIIOB B JICITCIbHOCTU
y4€HOTO.

TpynoBoe BocmuTaHue:

YCTAaHOBKOW Ha aKTHBHOE yYacTHE B PEIICHHH NPAKTHUECKUX
3ajlady MaTeMaTU4YeCKOW HampaBJIEHHOCTH, OCO3HAHUEM Ba)XHOCTH
MaTeMaTH4eCcKoro oOpa3oBaHUS HA TPOTSDKEHHUHM BCEH XHU3HU IS
ycmenmrHo  mpodeCcCHOHAITBHONW  JESITEIILHOCTH W pa3sBUTHEM
HEOOXOMBIX YMCHHUH; OCO3HAaHHBIM BEIOOPOM H IOCTPOCHUEM
WHAWBUIYaJILHOW TPACKTOPHH OOpa30BaHUS M )KHU3HEHHBIX IIJIAHOB C
y49ETOM JIMYHBIX WHTEPECOB M OOIMICCTBEHHBIX IMMOTPEOHOCTEH.

DCTETHYECKOE BOCIIUTAHHUE:

CITOCOOHOCTHIO K SMOIUOHATBHOMY u 3CTETUUECKOMY
BOCOPHUITHIO MaTeMaTHYECKHUX OOBEKTOB, 3adad, peIIeHui,
paccyXJIeHUH;YMEHUIO BUJIETh MaTeMaTUUYEeCKUE 3aKOHOMEPHOCTH
B UCKYCCTBE.
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HGHHOCTI/I Hay4YHOT'O TIO3HAHUA:

opueHTanmuel B ACATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY
HayYHBIX IIPEJICTAaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
YeJIOBeKa, IIPUPOABI U OOIIecTBa, TIOHUMaHUEM MaTeMaTHYIECKON
HayKH Kak c@epbl YeJIOBEUYESCKOU JeATSIBbHOCTH, OTAIloB e¢&
Pa3BUTHSAU 3HAYUMOCTH JJIs1 Pa3BUTHUSI HUBUIN3ALIUU; OBJIaJE€HUEM
SI3bIKOM MaTE€MAaTHUKH U MaTeMaTHYECKOU KyJIbTYpOH KaK CpeACTBOM
MO3HAaHUS  MHpa; OBJAICHHUEM  NPOCTCHIIINMHU  HaBBIKAMHU
HCCJIeI0OBATEILCKON JIeITEIbHOCTH.

dusnueckoe BocnuTaHue, HOPMUPOBAHUE KYIBTYPHI 3J0POBbS 1
IMOIMOHAIBHOTO OJIArOMOIyYHs:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTHYEeCKHe 3HAHUsI B HHTepecax
CBOETO 3J0pOBBs, BEICHHUS 3I0POBOTO OOpa3za >XU3HHU (3I0pOBOE
nuTaHue, coaJTaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryJisipHas
¢dusudeckasi  aKTHBHOCTH); cpopMHUPOBAHHOCTHIO  HaBBIKA
pednekcumn, MpU3HAHUEM CBOETO IIpaBa Ha OMIMOKY M TaKOTO Xe
npaBa JIpyroro 4ejioBeka.

DKOJIOTHYECKOE BOCIHUTAHUE:

opueHTanueil Ha NPUMEHEHHE MaTeMaTHYECKUX 3HAHUU JJIsi
pelieHust 3a7a4 B OO0JIACTH COXPAHHOCTH OKpYXKaloIIeH Cpeisbl,
IUIAHUPOBAHUS HOCTYIKOB M OILIEHKH WX BO3MOYKHBIX MOCJIEICTBUHN
JUISL OKPY’KaroIIel Cpeabl; OCO3HAHHMEM TJIO0aIBHOrO XapakTepa
JKOJIOTUYECKUX MPOOIEeM U MyTell UX PEIICHUS.

JIMIHOCTHBIE PE3yIIBTATHI, 00ECTIEYNBAIOIIHE aTANTAINI0 00yIAIOTIeTocs K
M3MEHSIOIUMCS YCIIOBHSIM COLIMANTBHOM U IPUPOJAHOMN CPEbL:

TOTOBHOCTBIO K JIEHCTBHUSIM B YCIOBHAX HEONPEACIEHHOCTH,
TOBBIIICHUIO YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaKTHUUIECKYIO
JIeATEAbHOCTh, B TOM YHCIIE YMEHHE YUYHUTHCS Yy APYTUX IIOICH,
nproOOpeTaTh B COBMECTHOM ACSITCIILHOCTH HOBBIC 3HAHUS, HABBIKH U
KOMICTCHIIUU U3 ONBITa IPYTHUX;

HCOOXOMUMOCThIO B (DOPMUPOBAHUU HOBBIX 3HAHUI, B TOM YHCIIC
bopmynpoBaTh HlIeH, MOHITHS, TUIIOTE3bI 00 OOBEKTAX U IBJICHUIX,
B TOM 4HCIIC paHEEe HE H3BECTHBIX, OCO3HABaTh JACOUITUTHI
COOCTBEHHBIX 3HAHHMU W KOMIIETEHTHOCTEH, IIJIAaHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTHIO OCO3HaBaTh CTPECCOBYIO CUTYyaIHIO,
BOCIIpUHAMATh CTPECCOBYIO CHTYAaIIHMIO KaK BBI3OB, TPEOYIOUIUN
KOHTpPMeEp, KOPPEKTHPOBATh NPUHUMAEMBbIC PEIICHUS U JCUCTBUS,
dopmynmpoBaTh W  ONEHWUBATh PUCKA U  IOCJICICTBHSI,
¢opmMuUpoOBaTH OMBIT.
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METAIIPEJIMETHBIE PE3VJIbTATBI

MerarnpenMeTHbIe Ppe3yibTaTbl OCBOCHHSI IPOrpaMMbl  y4eOHOTO
npeaMera «Marematuka XapaKTePU3YIOTCS OBJIaJICHUEM
VHUBEPCATIbHBIMU ~ HO3ZHAGAMENbHBIMU  OCLICMEUSIMY,  YHUBEPCALbHBIMU
KOMMYHUKAMUSHBIMU OCLICMEUSIMU U YHUBEPCATbHLIMU PeZyIAMUSHbBIMU
oelcmeusimu.

1) Vhusepcanvnuvie  no3nasamenwvhwvle  Oeicmsus — 0Oecnevusaom
Gdopmuposanue  6a308bIX  KOZHUMUBHLIX — NPOYECCO8  0OYYATOUWUXCSL
(oceoenue MemoO08 NOZHAHUSL — OKPYIHCAIOWe20 MUpda, NnpuMeHeHue
JIO2UMECKUX, UCCAeO08AMENbCKUX — onepayutl, yMeHuil pabomamv ¢
ungopmayuetl).

BazoBrie nornueckue aeicTBUS:

— BBEISIBIISITH M XapaKTCPU30BaTh CYIICCTBCHHBIC IPU3HAKHU
MaTeMaTUYECKHUX OOBEKTOB, TMTOHSATHH, OTHOMIEHUN  MEXIy
HOHSTHSIMU, popmynupoBaTs OTIpeIeIICHUS TOHATHH;
yCTaHABJIMBAaTh CYIIICCTBCHHBIN MPU3HAK KIacCU(UKAIINHU, OCHOBAHUS
1L 000OIIeHNST M CPaBHEHUSI, KPUTSPHUH ITPOBOAUMOIO aHAJIN3a;

— BOCIIPUHUMATh, bopmynupoBath u nmpeoOpa3oBBIBATH
CYXJICHUS: YTBEPAUTEIbHBIC U OTPHUIIATEIbHBIC, CANHUYHBIC, YaCTHBIC
" o0IIre; yCIOBHbBIC,

— BBISIBJISITh MAaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U
IpOoTUBOpEYUs B paKkTax, JaHHBIX, HAOIIOACHUIX U YTBEPKIACHUAX;
npemjgaraTb KPUTEPHH s  BBISIBICHUS 3aKOHOMEPHOCTEH ©
OPOTHUBOPEUUI;

— JeJaTh BBIBOABI C  HCIOJIb30BAHHEM 3aKOHOB  JIOTHKH,
JNEIYKTUBHBIXH WHIYKTUBHBIX yYMO3aKIIOUCHUHM, YMO3AKITIOUCHUH MO
aHaJIOTHUH;

— pa30mpaTs JgOKa3aTeIhCTBAa MAaTEMAaTHUECKUX YTBEPXKICHUMN
(IpssiMBI€ ¥ OT IPOTHBHOTO), MPOBOJUTH CAMOCTOSITEIBHO HECIIOKHBIC
JTOKa3aTeJIbCTBa MaTEeMaTHYECKUX paxToB, BBICTpanBaTh
apryMCHTAIIUIO, MPUBOIUTH IPUMEPBI u KOHTPIIPUMEPHI;
00OCHOBBIBATh COOCTBEHHBIC PACCYKICHHUS;

— BBIOMpAaTh cHoco0 pemeHus ydeOHOW 3ajgadu (CpaBHHUBATH
HECKOJIPKO BapHWaHTOB PCIICHUS, BHIOMPATh HAMOOJICE MOIXOJISIIUANC
Y49ETOM CaMOCTOSITEIILHO BBIJCICHHBIX KPUTCPHUEB).

BazoBrie uccienoBaTebCKue OEHCTBUSA:

— HUCIIOJb30BaTh BONPOCHI KAaK HMCCIIEIOBATEILCKUNA UHCTPYMEHT
MMO3HaHUS; GOPMYIHPOBATH BOIIPOCH], (PUKCUPYIOIINE IIPOTUBOPEUHE,
mpoOJieMy, CaMOCTOSITCIILHO YyCTaHAaBIWBATh HCKOMOC U JaHHOC,
(popMupoBaTH TUIOTE3Y, ApTYMECHTHPOBATH CBOKO MO3UIIUIO, MHCHUC,
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— MMPOBOJUTHL MO CaMOCTOSITCIIBHO COCTABJICHHOMY IUIaHY
HECJI0KHBII SKCHOCPUMCHT, HEOOJIbIIIOE HCCIIEIOBAaHHUE o
YCTaHOBJICHUIO ocoOeHHOCTEH MaTeMaTHUYECKOTO o0BbeKTa,
3aBUCUMOCTEH 00BEKTOB MEX Iy COOOi;

— CaMOCTOSITCIILHO (POpMyITHpOBaTh OOOOIICHUS W BBIBOJIBI MO
pe3yJibTaTaM NPOBEAEHHOTO HAOIIOICHUS, UCCICIOBAHMS, OICHUBATH
JIOCTOBEPHOCTH ITOJIYUYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000 IICHMUI;

— IMPOTHO3UPOBATh BO3MOKHOE pa3BHTHE IMpoIecca, a TaKKe
BBIIBUTaTh IIPCJIOJNIOKCHUS O €r0 pa3BUTUU B HOBBIX yCJIIOBHUSIX.

Pa6ora ¢ unpopmanueit:

— BBISIBJISITH HEJIOCTATOYHOCTH M M30BITOYHOCTH HMHQOpPMAIHH,
JTaHHBIX, HEOOXOMMBIX IJIsI PEIICHUs 3aJla4yu;

— BBIOHUPATH, aHAJIIM3UPOBATH, CHUCTEMaTHU3UPOBATH u
HHTEePHPETHPOBATh HHGPOPMALUIO pPa3jIMYHBIX BHIOB H  GopM
MIpeICTaBIICHHUS;

— BBIOMpATH hopmy NpeaCcTaBICHUS nHpopmanuu u
WJUTIOCTPUPOBATh pellaeMble 3aJayd CXeMaMH, AuarpaMMaMH, HHOU
rpaduKO U X KOMOWHAIIUSIMU,

— OLICHMBATh HaASKHOCTh HWHGOOPMAIMH IO KPUTEPHSIM,
IIPE1JI0KESHHBIM y4HTeIeM HITH chopMyIIMPOBaAaHHBIM
CaMOCTOSITEIBHO.

2) VHuusepcanvHbie KOMMYHUKAMUBHBLE OCTICMEUS 00eCneyusaom
copmMuposanHocms CoyUanbHblX HABLIKOG 00YYAIOUJUXCAL.

OO01enue:

— BOCIIPUHUMATH U (DOPMYIIUPOBATH CYKJACHHUS B COOTBETCTBHUU C
YCIOBUSIMU U LEISIMHA OOIIEHUS; SICHO, TOYHO, I'PAMOTHO BBIPpAXKaTh
CBOIO TOYKY 3pEHHSI B YCTHBIX M THCHbMEHHBIX TEKCTaX, JaBaTh
MMOSICHCHHUS MO XOAY PCIUICHUS 3aladd, KOMMCHTHUPOBATH MOJIyYCHHBIHN
pe3yibTar;

— B XOIe OOCYXICHHsI 3aJaBaTh BOIPOCHI MO CYIIECTBY
o0cyk1aeMoil TeMbI, TPOOJIEeMbI, pelracMOi 3ajladyu, BBICKA3bIBATh
WJIeW, HaIleJIeHHbIE Ha MOUCK pPEIICHUs, COIOCTABJISITh CBOU
CYXXICHUS C  CYXJCHHSAMH  JPYrHX  YYaCTHHKOB  JUajora,
OOHapyKUBATh PA3THYNC U CXOJICTBO MO3UIINI; B KOPPEKTHOI (popme
(popmynupoBaTh pa3HOriacHs, CBOU BO3PAKCHUS,

— MIPEACTABIISITh PE3YJIbTATHl PCIICHUS 3aJadd, dKCICPUMCHTA,
WCCIIEIOBAHUS, TIPOEKTa; CaMOCTOSTSJIbHO BBIOHpATh (dopMmart
BBICTYIUICHUSI ¢ Yy4YETOM 3ajlady IMpPE3CHTAIUM U OCOOCHHOCTCH
ayaIUTOPHUH.

CoTpyaHUYECTBO:
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— TIIOHHMAaTh M HCIOJIb30BaTh MHPEUMYIIECTBA KOMAaHIHOU H
WHIAWBUIYATbHON pabdoThI npu pelieHnun Y4eOHBIX
MaTeMaTHYECKHUX 3a7ad;

— OpUHUMATH I[€1b COBMCCTHOU ESTEIBHOCTH, IMIaHUPOBATH
OpTraHU3aIAI0 COBMECTHOW paldoOThI, pacmpenesssTh BHILI pabdoT,
JIOTOBapUBATHCS, 0OCYKIAaTh MPOIESCC U PE3yJIbTAT PadOTHl; 0000IIaTh
MHCHUSI HECKOJIbKUX JTIOJCH;

— y4YacTBOBaTh B TIPYNHOBBIX ¢Gopmax paboTwel (00CYyXKIeHUS,
0OMEH MHCHHUSIMH, MO3TOBBIC IITYPMBI U JP.); BHIIIOJIHATH CBOIO YacTh
paboThl M KOOPAMHUPOBATH CBOM JEHWCTBUS C JPYTUMH 4YJeHAMH
KOMaHJbl; OLICHUBATh Ka4E€CTBO CBOETO BKJajia B OOIIMI MPOAYKT IO
KpHUTEpHUIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHS.

3) Vuusepcanvnvie  pezynamusnvie  Oelicmeus obecneuusarom
Gopmuposanue cmMblCI068bIX YCMAHOBOK U MHCUSHEHHBIX HABLIKOS TUUHOCMU.

CamoopraHu3aIus:

—  CcaMOCTOSATEIbHO COCTABIIATH IUIaH, AJITOPUTM PEIICHUS 3a1a9l
(nm ero 4acTth), BEIOMpPATH CIIOCOO pemIeHUsl ¢ Y4ETOM HMEIOIINX Cs
pecypcoB H COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpPOBaTb H
KOPPEKTUPOBAThH BAPHAHTHI PELICHHUH ¢ y4€TOM HOBOM MH(pOpMaInH.

CaMOKOHTPOJIb:
— BJIQZIETh CIOCO0aMHU CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca
1 pe3yJibTaTa pelIeHHsI MaTeMaTUUYeCKON 3a1a4u;
— TIpeABUICTh TPYAHOCTH, KOTOpPBIE MOTLYT BO3HHUKHYTH IMpPHU
pCLICHUU 3aJadu, BHOCHUTh KOPPEKTHUBBI B ACSITCIILHOCTh Ha OCHOBEC

HOBBIX 00CTOSITEIIBCTB, HaWAEeHHBIX omunboK, BBISIBJIEHHBIX
TPYIHOCTEMN;
— OLIEHUBAaTh COOTBETCTBHUE pe3yJsibTata JE€ATEJIBHOCTH

IMOCTABJICHHOHN LIEJIN U YCJIOBUSAM, OOBSICHSTH IPUIHUHBI JOCTHUKCHUS
WIN HEJAOCTVIKEHHUsI IeJIM, HaxXOJWUTh OIIMOKY, JaBaTh OILCHKY
MpUOOPETEHHOMY OTBITY.

[TPEAMETHBIE PE3YJIbTATBI

TIpenmeTHbIe pe3yabTaThl OCBOEHHUs Paboueidl mporpaMMmbl I10
MaTeMaTHUKE IIPEICTABIICHBI IO TOoJaM OOYYCHUS B CJICIYFOIIUX
paszenax mporpamMMbl B paMKaX OTACIIBHBIX KyYpCOB: B 5—6 Kitaccax
— Kypca «MaremaTtuka», B 7—9 Kjaccax — KypcoB
«Anrebpa», «I'eomeTpus», «K BEpOsITHOCTE U CTATUCTHUKA.

Pa3zButHne norudyeckux npeyicTaBjieHU U HaBBIKOB JIOTUUYECKOTO
MBIIIJICHUS] OCYIIIECTBIISCTCS Ha MPOTSHKCHUU BCEX JIET OOYYCHUS B
OCHOBHOM MIKOJE€ B paMKax BCE€X Ha3BaHHBIX KYpPCOB.
Ilpennosyaraercsi, YTO BBINYCKHUK OCHOBHOW IIKOJBI CMOMXET
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CTPOUTH BBICKa3bIBAHUS u OTpHUILIAHUS BBICKAa3bIBAHUU,
pacnmo3HaBaTh UCTHHHBIC M JIOKHBIC BBICKA3BIBAHUS, IPUBOIUTH
OpUMEPHI U KOHTPOPUMEPHI, OBJIAAEET MOHITUSIMU: ONpECIIeHUE,
aKkcuoma, Teopema, J0Ka3aTelIbCTBO — M HAYUYHUTCS HUCIIOJIb30BaTh
WX P BBITIOJTHECHUHN YIEOHBIX U BHEYUYCOHBIX 3aJ1ad.
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PABOYAA ITPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHKAY. 5-6 KTACCbI

LEJIM U3YYEHNWA YUYEBHOI'O KYPCA

ITIpuoputeTHBRIMU TI€TSIMU OOYYEHHUSI MaTeMaTHUKEe B 5—6 Kiaccax
SIBISIFOTCSI:

— nOpoaoibkeHWe (OPMHUPOBAHHUS OCHOBHBIX MAaTEeMaTHYECCKHUX
IMOHSTUH (aucio, BCJINYUHA, reoMeTpuYecKast ¢urypa),
o0ecIieYnBarOINX MPEESMCTBEHHOCTh u IICPCIICKTUBHOCTh
MaTEeMaTHYECKOTO 00pa30BaHUs O0YJaAIOMIUXCS;

— pa3BUTHC HHTCIUICKTYaJIbHBIX H TBOPYCSCKUX CIIOCOOHOCTEH
0o0ydJaromuxcs, IO3HABAaTCIFHOW aKTHBHOCTH, WCCIECAOBATEIBCKUX
YMEHUH, HHTEepeca K N3yUCHHUIO MaTeMaTHKH;

— §OoJBelcHHE OOYydYarolUXCsl Ha JOCTYHHOM JUISI HUX YPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MaTEeMaTHKH U OKPYKAIOMIETO MUPa;

— ¢opmupoBaHue (pyHKIIMOHATBHOM MaTeMaTHYCCKOU
TPaMOTHOCTH: YMEHHUS pacloO3HAaBAaTh MaTEMaTHYECKHE OOBEKTHI B
peanbHBIX )XU3HEHHBIX CUTYAIUIX, IPUMEHSITH OCBOCHHBIC YMCHHUS IS
pCLICHUsT MNPaKTHKO-OPUCHTUPOBAHHBIX 3allad, HWHTCPHPETHPOBATH
HOJYYCHHBIC pPE3yJbTaThl W OICHUBATh WX Ha COOTBETCTBHUC
NPaKTUYECKOW CUTYyaIluH.

OCHOBHEBIC JUHHUHU COJICP)KaHUI Kypca MaTeMaTHKU B 5—6 kjaccax
— apudmMeTHUUecKass M TeOMETpUYCSCKas, KOTOPHIC pa3BUBAKOTCS
napajuieJIbHO, KaXKJasi B COOTBETCTBHHU C COOCTBCHHOW JIOTHKOW,
OJTHaKO, HE HE3aBHUCHUMO OJHA OT APYTOW, a B TECHOM KOHTAaKTC U
B3auMoJieiicTBUM. Takke B Kypce MNPOUCXOAUT 3HAKOMCTBO C
3JIEMEHTAMH anreOpbl U OMHUCATCIIFHOW CTATUCTUKH.

N3ydyenne apudpMeTHUECKOTOo MaTepuajda HAadWHACTCSI  CO
CHUCTEMAaTH3allUd W pPa3BUTHUS 3HAHWUH O HATypaJbHBIX YHCIIaX,
MNOJIydeHHBIX B HayalabHOM mikoJse. [Ipu 3ToM coBepiieHCTBOBaHUE
BBIYUCIUTEIBHON TEXHUKU U (POPMHUPOBAHNE HOBBIX TEOPETUICCKUX
3HAHUH COYETAeTCs C Pa3BUTHEM BBIYUCIUTEIFHOU KYJIBTYpPHI, B
YaCTHOCTHU C 00YYCHHUEM MPOCTCHINTUM TTpuéMaM MPUKUIKA U OLICHKH
pe3yiIbTaTOB  BBIYHCICHWI. VI3ydeHWe  HaTypalbHBIX  YHCEN
IpomoJKaeTcs B 6 Kilacce 3HaKOMCTBOM C HAaYaJIbHBIMH MTOHSITHSIMA
TEOPUH JICITUMOCTH.

Jpyroii KpyImHBIHA OJI0K B COACPKAHUH apU(PMETUICCKON TUHUU —
3T0 npo6u. Havamo u3ydeHus OOBIKHOBCHHBIX U JCCATHYHBIX TPOOCH
OTHECEHO K 5 kjaccy. DTO MepBBIi 3Tal B OCBOCHUHU ApoOei, Korma
OPOUCXOJIUT 3HAKOMCTBO C OCHOBHBIMH UJIESIMU, NMOHATUSIMU TEMBI.
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ITpu 3TOM paccMoTpeHHE OOBIKHOBCHHBIX Ap0oOecii B MOJTHOM 00BbEMeE
MPEAIIECTBYET U3yUYCHHUIO ASCATHYHBIX IPOOEH, YTO IIeaecooOpa3Ho
C TOYKH 3PCHUS JOTUKH U3JI0KCHUS YUCIOBOM JIMHUH, KOT1a TIpaBUIa
JCUCTBUN C JECATUYHBIMH JPOOSIMH MOXXHO OOOCHOBATh YXKE
U3BECTHBIMHA anropuTMaMu BBITIOJTHCHUS IeUCTBUN c
OOBIKHOBEHHBIMHU APOOSMH. 3HAKOMCTBO C JACCATHUIHBIMHU APOOSIMH
pacuiupuT  BO3MOXKHOCTH  JJIsI [OHHUMAaHHUsS  OOYyYarolIUMHUCS
MPUKIATHOTO TPUMEHEHHUS HOBOW 3alWCH NPHU H3YUYCHHUHU IPYTHUX
OIpeIMETOB W IPHU TPaKTHUYECKOM Hcmojr3oBaHuu. K 6 kimaccy
OoTHecEH BTOPOl »JTam B U3YYCHUHM JpOOei, Trae IMPOUCXOIUT
COBCPIICHCTBOBAHUC HABBIKOB CpaBHCHUS U IpeoOpa3oBaHUs
nIpoOeli, OCBOGHHWE  HOBBIX  BBIYHCIUTCIBHBIX  AJITOPUTMOB,
OTTaYMBaHUEC TEXHHUKH BBIYHUCIICHUN, B TOM YHCIIC 3HAaYCHHUU
BBIPa)KCHUH, COJICPIKAIUX U OOBIKHOBEHHBIC, U JCCITHYHBIC APOOH,
YCTaHOBJICHUE CBSI3€d MEXJy HHMH, PACCMOTpPEHHE TIPUEMOB
pelieHUsT 3amad Ha Apodou. B Hawame 6 Kilacca IIPOUCXOJUT
3HAKOMCTBO C HOHSATHEM IIPOIICHTA.

OCOOEHHOCTHIO HW3YYCHUS IIOJOKUTCIBHBIX W OTPHUIATEIBHBIX
YHUCEIl SIBJISCTCS TO, YTO OHH TakKXXe MOTYT pacCcMaTPpUBATHCSI B
HECKOJIbKO »dTamoB. B 6 Kkilacce B Hadalic HW3y4YCHHUS TEMBI
«IToOXKUTENBPHBIE U OTPUIATCIBHBIC YHCIA» BBIACIACTCS IMOATEMA
«Ilenble ynciay, B paMKaX KOTOPOI 3HAKOMCTBO C OTPHUIIATCIbHBIMU
YUCIaMH W JACHUCTBUSIMH C IMOJOXHUTCIBHBIMU U OTPHUIATCIBHBIMUA
YUCIaMH TPOUCXOIUT HAa OCHOBE COJEPIXKATEIHFHOTO IOAX0da. DTO
MO3BOJISIET HAa JOCTYIIHOM YPOBHE TIO3HAKOMHUTH  yYAIIUXCS
MPaKTHYECKH CO BCCMH OCHOBHBIMHU MOHSTHUSIMH TEMBI, B TOM YHCJIC
W C TpaBWJIAaMH 3HAaKOB TIPU BBIIIOJHEHUH apUPMETHISCKUX
nerictBuil. MI3ydyeHue panimoHalbHBIX YHCEJI HAa 3TOM HE 3aKOHYHUTCS,
a OyaeT MPOIODKEHO B Kypce ainreOpel 7 Kilacca, YTO CTaHET
CIICIYIONIUM TMPOXOAOM BCEX MPHUHIIUITHAIBHBIX BOIIPOCOB, TEM
caMBbIM pa3JeleHHUe TPYIHOCTEH oOJierdaeT BOCTIpUITHE MaTepHaa,
a pacmpedelicHWe BO BPEMCHU  CIIOCOOCTBYET  HOPOYHOCTHU
MPpUOOpPETACMBIX HABBIKOB.

IIpu oOydYeHHMH pEUICHUIO TEKCTOBBIX 3alad B 5—6 Kiaccax
UCTIOJIB3YIOTCS apu(PMeTHYeCKHue TPUEMBI pelIeHUs. TeKCTOBBIE
3aJa4u, perraeMbie IIPU OTPaOOTKE BBIYUCIUTCIFHBIX HABBIKOB B5—
6 xaccax, pacCMaTPUBAIOTCS 3a/Ia¥M CICAYIONINX BUJIOB: 3alaUd HA
JIBUKCHUE, Ha  YacTHy, Ha  TOKYIKH, Ha  paboty w©
MPOU3BOUTCIIFHOCTh, HA MPOICHTHI, HA OTHOIICHUS U MPOHOPIIHH.
Kpowme Toro, oOyuaromuecs 3HaKOMSTCS ¢ IpUEMaMU PCIICHUS 3a1a9
nepedopoM  BO3MOXXHBIX  BapWaHTOB, ydJarcs paborath ¢
uHbOpMaIuel, IpeICTaBICHHOW B (hopMe TaOJHIl WITH JUarpaMm.

B Paboueit mporpamme TIpeaycMOTpeHO  (GOpMHpPOBAHHE

17



MPONEACBTUYCCKUX alreOpandecKux mOpeacTaBicHuil. BbykBa kak
CHMBOJI HEKOTOPOTO HYHCJIa B 3aBHCHUMOCTH OT MaTeMaTHYECKOIO
KOHTEKCTa BBOJMTCSI MOCTENEHHO. byKBEeHHasi CUMBOJIMKA MIUPOKO
HCMOJIB3YCTCs IPEKAC BCETO JUIS 3aIllMCU OOIIHUX YTBEPXKICHUN H
npeaaoXXeHud, (opmMyn, B  YaCTHOCTH  JJIsI  BBIYHUCICHHUSI
TEOMETPHUYECKUX BEJIHYNH, B KAUYECTBE «3aMECTHUTEIISD YHCIIA.

B kypce «Martematuku» 5—6 KJIaccoOB IMpeAcTaBJieHa HarjsiiHas
TeoMeTpHs, HAIIpaBJICHHAasI Ha Pa3BHTHE OOpPa3HOTO MBINUJICHUS,
MPOCTPAHCTBEHHOTO BOOOpaKEeHHsI, M300PA3UTEILHBIX YMEHUH. DTO
BaXXHBIN dTal B U3YYEHUHU T'€OMETPHUH, KOTOPBI OCYIIECTBISIETCS
Ha HarJSIAHO-TIPAKTHYECKOM YPOBHE, OIHMPACTCS Ha HarIsiTHO-
oOpa3HOe MBINIJICHHE OO0ydJaromuxcs. boapiias pojb OTBOAUTCS
OPaKTUYECKON JesITeIbHOCTH, ONBITY, 9KCIIEPUMEHTY,
MonenupoBaHuio. OOyJaronuecss 3HAKOMSITCS C T€OMETPUYCCKUMH
(purypamMm Ha TUIOCKOCTH W B IIPOCTPAHCTBE, C UX MPOCTCHIINMU
KOH(pUTYypaIusIMHU, y9aTCsl U300pakaTh WX Ha HEJIUHOBAHHOU U
KJISTYATOW OyMare, pacCMaTpHBaIOT UX IIpOCTeinne cBoiicTBa. B
npornecce M3YYCHUS HATTISAAHOW TEOMETPUH 3HAHUS, NOJyYCHHBIC
00ydYarolmMUMHUCs B HaYaJlbHOW IIIKOJIC, CUCTEMAaTU3UPYIOTCI U
pacmupsoTCs.

MECTO YUYEBHOI'O KYPCA B YYEGEHOM IIVTAHE

CormacHo ydeOHOMY TmuaHy B 5—6 Kkjaccax H3ydaeTrcs
UHTETPUPOBAHHBIN TIpeiMeT «MaTreMaTukay», KOTOPbI BKJIIOYaET
apu(METHUYCCKUI MaTepuall U HArJISIHYI0 TCOMETPHIO, a TaKkKe
OpONEACBTHUCCKHE CBEICHHUS W3 anreOphl, PJIEMEHTHI JOTUKH U
HavaJla OMUCaTeIIbHOU CTAaTUCTHUKH.

VY4eOHBIN M1aH Ha U3yYeHUEe MaTEMAaTHKH B 5—6 KJ1accax OTBOJIUT
HE MEHee 5 ydeOHBIX YacoB B HEJEII0 B TEUCHHE KaXKJIOro rojaa
obOyuenwus, Bcero He MeHee 340 ydeOHBIX YacoB.

COJEPXAHUE YYEBHOI'O KYPCA (ITO T'OJJAM OBYYEHU )
5 Kiacc

Hamypanousie uucna u Hyao

Hartypambaoe wuwmcno. Psx HatypanbHbix uywcena. Ywucimo O.
N3ob6pakenne HATypaJbHBIX YHCEJ TOYKAMH Ha KOOPJAWHATHOU
(4ucioBOM) NPSAMOIL.

ITo3unmoHnHas cuctemMa cuuciaeHus. Pumckass Hymepanus Kak
IpuUMep HETMO3UITMOHHOMN CHCTEeMBI cuuciaceHu. [lecaTnanas cucteMa
CUYHCIICHHSI.

CpaBHeHHE HAaTypaJdbHBIX UHCEJI, CPABHECHNE HATyPalIbHBIX YHCE
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¢ HynéMm. CrmocoObl cpaBHeHHUs. OKPYTIICHUE HATYypalTbHBIX YHCEI.

CIio)KeHHEe HATypalbHBIX YHCEJ; CBOMCTBO HYJS IPHU CIOKCHUH.
Beiuutanme Kkak JelcTBHE, OOpaTHOE CIOXEHUIO. YMHOXXEHHUE
HaTypaJdbHBIX YHCEJI; CBOWCTBA HYJS W SIUHHUIBI TPU YMHOXKXCHHH.
Jenenue kak JeWCTBUE, OOpaTHOEC YMHOXCHUIO. KOMITOHEHTHI
JeHUCTBUM, CBSI3b MEX1y HUMH. IlpoBepka  pesynbTara
apudMeTHIecKoro JercTBus. [lepeMecTUTeIbHOE U cOYeTaTeIIbHOE
CBOIiCTBa (3aKOHBI) CJIOKCHHUS U YMHOXXCHUS, PACIPCIICIUTCIBHOC
CBOMCTBO (3aKOH) YMHOXCHHUSI.

Hcmons3oBanne OyKB JUis OOO3HAYCHUsS  HCU3BECTHOTO
KOMITOHEHTa B 3aITUCHU CBOUCTB apU(PMETHUISCKUX NECHUCTBUM.

Jlenutenu W KpaTHBIE YHCIIA, Pa3JIOKEHUE Ha MHOMXHUTEIIH.
ITpocTthie n cocTtaBHbIe uncaa. [Ipu3dHaku genumMocTu Ha 2, 5, 10,
3, 9.J/leneHHE C OCTATKOM.

CrerieHb ¢ HATypaJIbHBIM TTOKa3aTejeM. 3allich YHcia B BUJIIC
CYMMBI pa3psifHBIX ClaracMbIX.

YucnoBoe BhIpaKCHUC. BBIUUCICHHUE 3HAYCHUH YHCIIOBBIX
BBIpa)KEHUM; NOPSJOK BBINMOJHEHUs AercTBuii. Mcronb3oBaHue
OpU  BBIUYHUCICHUSIX ITIEPEMECTHUTEIIBHOTO ¢ COYEeTaTeIhHOTO
CBOWCTB (3aKOHOB) CIJIOKEHHSI U YMHOEHHUS, PacCTIpeAeIUTEILHOTO
CBOICTBa YMHOXXCHHSI.

Jpoou
IlpencraBienue o ApoOU Kak cnocoO€ 3alNUCH YaCTH BCIUYUHEL.

OObikHOBeHHBIe apoOu. IlpaBWiibHBIE M HENpaBWIbHBIE JpPOOH.
CMmemannass JapoOb; TIpeacTaBJIEHHE CMEMaHHOW JIpoOW B BHIE
HEeNpPaBWJIBHON nApoOM ¥ BBIJACICHHE I[IeJIO YacTH dYHciaa U3
HeNpaBWILHOU ApoOu. M3o00paxkenue ApoOei TOUKaMH Ha YHUCIOBOU
npsimoii. OcHOBHOe cBolicTBO Jnpobu. Cokpamenue apoOeit.
IMpuBenenune npobu kK HOBoMy 3HaMeHaTtelo. CpaBHeHHE IpoOeit.

Cro’)keHue M BBIYUTaHHE Npo0eil. YMHOKEHHUE U JIeJeHne Ipooeid;
B3aMMHO-0OpaTHBIC IpoOu. Haxo/1eHne 9acTH 1eJ0T0 U MEJIOTO I10
ero 4acTu.

Jlecatuanast 3anmuchk apoOei. IlpencraBienne NeCITUIHONW APoOH
B BHUJIe OOBIKHOBEHHOM. M300parkeHne necaTUIHBIX Apo0eii ToukaMu
Ha 9UCIOBOM mpsimoii. CpaBHEHHE JIECATHUHBIX APOOCii.

Apudpmerniyeckue  JIEUCTBHUSI € JICCSITHYHBIMH  JApPOOSIMU.
OKpyTJieHHe AeCATHYHBIX ITPOOeH.

Pewenue mexkcmosvix 3zaoau
Pemenne TeKCTOBBIX 3agad  apU(PMETHIECKUM CIIOCOOOM.
Pemenne yormdeckux 3amad. PemnieHue 3amad I1mepeOoOpoM BcCeX
BO3MOYXHBIX BapHaHTOB. VICIIOJB30BaHUE TIPH pPEIISHUU 3ajiad
TaOJIUI[ U CXEM.
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Pemienune 3apau, colepKaliux 3aBUCUMOCTH, CBSI3BIBAIOIINE
BEJIIMYUHBI: CKOPOCTb, BpPEMS, PACCTOSIHHUE; IIeHa, KOJHUYECTBO,
CTOUMOCTh. EIWHUIIBI HW3MEpeHHUs: Macchl, O00BEMaA, IICHBI;
paccTosiHusi, BpeMEHHU, CKoOpocTh. CBsi3b MEXIy eIUHULaMUu
H3MEPEeHUS KaXK IO BEIIUIUHBI.

Pemenue oCHOBHBIX 3ajlad Ha ApoOH.

IIpencraBinenue qaHHBIX B BUJC TAOJHUIl, CTOIOYATHIX TUATrPAMM.

Haznaonaa zeomempus

Harmsimaeie mpencraBiaeHus o (pUrypax Ha INIOCKOCTH: TOYKA,
npsiMasi, OTPE30K, JIyd, VyroJi, JiOMaHas, MHOTI'OYTOJbHUK,
OKPY>XHOCTb, Kpyr. VYroua. IIpsMmoil, ocTpselii, Tynold u
pa3BEPHYTHIN yTIIBI.

Jnmuaa oTpe3ka, MeTpUYecKHe CeAWHWUNBI JIIUHBL. JlnuHa
JIOMaHOM, TepUMETp MHOTroyrojdbHHKa. M3mMepenue u moctpoeHue
YTJIOBC TIOMOIIBIO TPAHCIIOPTHPA.

Harmsimapie mpenctaBieHuss o0 (¢GuUrypax Ha IUIOCKOCTH:
MHOTOYTOJIbHUK; NPSIMOYTOJBHUK, KBaJpaT; TPEYrOJbHUK, O
paBeHCTBe QUTyp.

N3obpakenue ¢duryp, B TOM UYHCIE Ha KJeTdaTol Oymare.
ITocTpoenne koHpUTrypanuii U3 4acTe NpsiMoi, OKPY>XHOCTH Ha
HEJIWHOBAHHOW W KieTdaToil Oymare. lcrmonbp30BaHHUE CBOWCTB
CTOPOH M YTJIOB IPSMOYTOJILHUKA, KBaJIpaTa.

IInomane MPSIMOYroOJILHUKA U MHOTOYT'OJIBHUKOB, COCTaBJICHHBIX
U3 NPSIMOYTOJBHUKOB, B TOM YHCIC (GUTYP, U300paKEHHBIX Ha
KJIeT4YaTor Oymare. EMWHUITEI H3MEpCHUS TIOMIAIH.

Harnsimaele mipenctaBieHUsT O MPOCTPAHCTBEHHBIX (HUTypax:
IPSIMOYTOJIbHBIH napaJuieJICITumneH, KyO, MHOTOTpaHHUKH.
WN300pakeHre NPOCTEHUINTUX MHOTOTPAHHUKOB. Pa3BEpTkm Kyba u
napajurenieunena. Co3ganue MoJieaeii MHOTOTPAaHHHUKOB (U3 Oymard,
MPOBOJIOKH, TUIACTHJIIMHA U JIP.).

OO0BEM TPSAMOYTOJBLHOTO Tapajuiesnenunena, kKyda. EamHumbs
U3MEepeHus 00bEMma.

6 xiacc

Hamypansnvie uucna
ApudmeTnyeckue NEUCTBUS C MHOTO3HAYHBIMHU HATypaJbHBIMU
4HUCJIaMHU. YucioBbie BBIpaXKEHUSI, HOPSAOK JIeHCTBUM,
HCIOJIb30BaHUE CKOOOK. lVcmoiib30BaHHME TpPHU  BBIYUCICHHSIX
MEePEMECTUTEIIFHOTO ¥ COYETATEJIHbHOTO CBOWCTB CIIOKEHUS W
YMHOXEHHUS, pacopenenmuTeabHOro cBOMCTBA YMHOXEHHUSI.
OkpyriieHue HaTypaJbHBIX YHUCE.
JlenuTenu M KpaTHBIC YHUCIIa; HAUOOJBIIUN OOIIUI ICIITUTEITh U
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HauMeHbIIlee o0IIee KpaTHoe. J[eITMMOCTh CYMMBI U HPOU3BCIACHUS.
JlereHue ¢ ocTaTKOM.

/poou
OOBIKHOBEHHAs JAPOOH, OCHOBHOE CBOMCTBO ApOOM, COKpalleHHE

npobeti. CpaBHeHHE U yIIOpsIOUMBaHue IpobOeii. Pemenue 3agad Ha
HaXOXXJICHHE YaCTH OT IIEJIOTO U IIEJIOTO I10 ero 9acTH. J[poOHoe 9yncio
KakK pe3yJabTaT AejicHus. llpencraBieHue ASCITUYHON ApOOH B BHIC
OOBIKHOBEHHO poou Hu BO3MOKHOCTbH MPEeICTABIICHUS
OOBIKHOBEHHOW IpoOW B BHUJE NeCATHUHOU. JlecaTmuHble npodu u
MeTpHYecKasi CHcTeMa Mep. ApupMEeTHYCCKUE JCHCTBUS U YHCIIOBBIC
BBIPA)KCHUS C OOBIKHOBCHHBIMU U ACCITHYHBIMH JIPOOSMHU.

OrHowrenue. Jlenenne B JaHHOM OTHOIIEHHH. Macmra0,
nponopuus. [I[pumenenre nponopuui Npu peluIeHUM 3aj1ad.

ITToussTme mnpolieHTa. BBIYMCIIEHWE TIPOIEHTa OT BEJIWYHHBI H
BEJIMYUHBI TIO €€ MPOICHTY. BhIpakeHrue MPOIEHTOB ACCATUIHBIMHU
npoOsimu. PermieHue 3ajlad Ha TPOILCHTHI. BBIpakeHUE OTHOIICHUS
BCJIUYHUH B MPOIICHTAX.

Ilonoswcumensvnvie u ompuyamenvhvie Hucna

ITonoxurenbHble U oTpULaTeNbHbIE uncia. Lleasie uncna. Moaynb
qucia, TeoMeTpuYecKass HUHTepHOpeTanuss MOAYJs  Yucia.
MN3o0OpakeHre dYucesl Ha KOOPJIWHATHOW TIpsiMol. UYmMCIOBBIC
npoMmexyTku. CpaBHeHHE dYHcel. ApudMeEeTHIECKUE ACUCTBUS C
MOJIOXKUTEJIBHBIMU U OTPULATEJIbHBIMU YHCIaMHU.

IlpsimoyrosibHass ~ cucremMa  KOOpAWHAT  Ha  IJIOCKOCTH.
KoopamHaTel TOYKHM Ha IUIOCKOCTH, aOcupcca ©W OpaWHATA.
ITocTpoenue Touek U GpUTYp HAa KOOPAUHATHOU TIIIOCKOCTH.

bykeennvie evipascenus

IIpumeHeHne OYKB TSI 3alIUCU MAaTEMAaTUYCCKHUX BBIPAKCHUU U
npemnoxenuii. CoiicTBa apupMeTHIECKUX JeHcTBUNU. BykBeHHBIE
BBIDKEHUSI WU YHUCIOBBIE IMOJICTAaHOBKU. ByKBEeHHBIE paBEHCTBA,
HaXO0XXJCHHUE HEU3BECTHOTO KOMMOOHEeHTa. Dopmyibl; GOPMYIIBI
nepuMeTpa W IUIOIIAagW NPSAMOYTOJbHUKA, KBajgpara, oO0BEMa
nmapajuiesieTriiieia u Kyoa.

Pewenue mexkcmosvix 3zaoau

Pemienne TEKCTOBBIX 3adad  apuPMETUYECKHM CHOCOOOM.
Pemenune yormdeckux 3amad. PemieHue 3amad ImmepeOoOpoM BcCeX
BO3MOYKHBIX BapHaHTOB.

Pemenne 3amad, coaeprkamux 3aBUCUMOCTH, CBS3BIBAFOIIIHX
BEJIMYUHBI: CKOPOCTb, BpPEMS, PACCTOSTHUE; II€eHa, KOJHUYECTBO,
CTOUMOCTB; IIPOU3BOAUTCIBHOCTD, BpeMsi, 00bEM paboThl. EnuHUIIEI
H3MEpPEeHHsI: MAaCChl, CTOUMOCTH; PACCTOSTHUS, BDEMEHHU, CKOPOCTH.
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CBs3b MEKAY CAMHUIIaMHU U3MCPCHUSA Ka)KZ[Oﬁ BCJIIMNYHHBI.

Pemenune 3ajzad, CBSI3aHHBIX c OTHOIIICHUEM,
TIPONOPIIHOHAIIEHOCTHIO BEJIMYHH, MIPOIICHTAMU,; perieHue
OCHOBHBIX 3a71ad Ha APOOWH MPOIICHTHI.

Or1eHka u OPUKHIKA, OKpyTJICHHUE pe3ynabTara.

CocraBiieHue 6yKBeHHI)IX BI)Ipa)KeHI/Iﬁ 10 YCJIOBHUIO 3ada4u.

HpeIICTaB.HCHI/Ie JaHHBIX C IIOMOIIBIO Ta6.HI/ILI n aguarpamMmm.
CronbuaTeie ArarpaMMbl: YHTCHUC U MMOCTPOCHUC. Urenune KPYTOBbIX
AnarpamMm.

Haznaonaa zeomempus

Harmsimapie mpenctraBieHUs o (pHUrypax Ha INIOCKOCTH: TOYKA,
npsiMasi, OTpPE30K, JIyd4, YyroJi, JoMaHas, MHOTOYTOJbHHUK,
4eTHIPEXYTOJIBHUK, TPEYTOJIBHUK, OKPY>KHOCTH, KPYT.

BzamMmHOE pacnonokeHue JByX NOPsIMBIX Ha IUIOCKOCTH,
napanjiesbHbIe IIPsSMbIe, IePIICHIUKYIsIpHbIC IpsiMble. MI3MepeHue
pacCTOSIHUI: MEXKIY ABYMS TOUYKaMHU, OT TOYKH 0 NPSIMOM; JUTNHA
MapIlIpyTa Ha KBaJIpaTHOUW CETKe.

WM3mepeHne W MOCTPOCHUE YIJOB C IIOMOINBIKD TPaHCIOPTHPA.

Bunsl TPEYTroJILHUKOB: OCTPOYTOJIbHBIH, MPSIMOYTOJIbHBIN,
TYIIOYTOJbHBIN; paBHOOEIPEHHBIMH, PaBHOCTOPOHHUIM.
YeThIpEXYTOJILHUK, OpUMEPHI 4eThIPEXYTOIBHUKOB.

I[IpssMOyTOJIBHUK, KBaapaT: WCIOJb30BAaHUE CBOWCTB CTOPOH,
yIJ0B, JauaroHaneu. KM3oOpakeHue reomMeTrpudeckux QGuryp Ha
HEJIMHOBaHHOW OyMare C WCIIOJIb30BaHUEM IHMPKYJs, JWHEHKH,
YroJbHUKa, TpaHcnoptupa. [locrpoenus Ha KiieTdaTo Oymare.

ITepumerp wmHOroyromeauka. [lousitTne 1uomanu ¢GUrypsI;
eAWHHUIBl HW3MEpeHHUsl IuIomanu. IIpubaumkEéHHOEe H3MEpeHHUEe
mwromanu ¢Guryp, B TOM YHCIIE Ha KBaJpaTHOW CETKe.
ITpubam>xEéHHOE N3MEpPEeHHUE JJIMHBI OKPYKHOCTH, TUIOIIA/IH KpyTa.

CumMeTpHsi: [eHTpaJibHasl, OceBasi U 3e€pKajibHAasE CUMMETPHH.
ITocTpoeHne CUMMETPHUYHBIX (UTYP.

Harnsimaele npencraBiieHHss O INPOCTPAHCTBEHHBIX (UTypax:
napajiesienumes;, Kyo, npusMa, nNupamuia, KOHYC, HUJIHHIAD, IIap
n cdepa. HMzobOpakeHHe TIPOCTPAHCTBEHHBIX Guryp. Ilpumepsr
pa3BEPTOK MHOTOTPAHHHUKOB, IMJIMHApa ©W KoHyca. Co3naHue
MoOJEeNeH MPOCTPAaHCTBEHHBIX ¢uryp (mu3 Oymaru, IpOBOJIOKH,
TMJTACTHITMHA U JIP.).

ITousitTne o00BEMa; enuHUNBI HU3MepeHHss o00BéMa. OO0BEM
OPsIMOYOJIBHOTO Mapasiesienuiena, Kyoa.
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IVTAHUPYEMBIE ~ TIPEIMETHBIE ~ PE3VJIBTATBI =~ OCBOEHH
PABOYEU ITPOI'PAMMBI KYPCA (I1O 'OJAM OBYYEHUA)

OcBoenne yuebHOro Kkypca «MaremaTtnka» B 5—6 Kiaccax
OCHOBHOM IIKOJIBI TOJKHO OO€CHeYnBaTh JOCTHIKEHHUE CIIECAYFOIINX
MIPEIMETHBIX 00pPa30BaTEIILHBIX PE3YJILTATOB:

5 Kkmacce

Yucna u ¢vluucnenus

— IToruMats U MpaBMWIBHO yNOTPEOJSITE TEPMHUHBI, CBSI3aHHBIE C
HaTypaJbHBIMU YHCIAMHU, OOBIKHOBEHHBIMH U IECITUYHBIMU JPOOSMU.

— CpaBHUBATh U  yHOOPAAOYMBATH  HATypaJbHBIE  YHCIA,
CpaBHHMBATHB IIPOCTEHUIITNX CIIydastX OOBIKHOBEHHBIE IPOOH, IECATUUHBIC
apoou.

— COOTHOCUTH TOYKY Ha KOOPJAWHATHOH (YHMCIIOBOI) MpsIMOU ¢
COOTBETCTBYIOIIMM €M YHCIOM M H300pakaTb HATypaJbHBIE YHCIIA
TOYKAaMH Ha KOOPAWHATHOMN (YHUCIIOBO) MPSIMOM.

— BemonaaTe apudmerndeckme AEUCTBUSA C HATypalbHBIMU
4HUCIIAMHU, C OOBIKHOBEHHBIMH JAPOOSIMH B MPOCTEHIINX CITydasiX.

— BrInmonHATE NpOBEPKY, MPUKUAKY PE3yIbTaTa BEIYHUCICHUHN.

— OKpyrasiTh HaTypalbHBIE YHCIA.

Pewenue mexkcmosvix 3zaoau

— Pemrate TekcTOBBIC 3amayd apHUPMETUYSCKUM CIIOCOOOM U C
MMOMOIIBI0O OPTAaHU30BAHHOTO KOHEYHOTO mepedopa BCceX BO3MOXKHBIX
BapHaHTOB.

— Pematp 3amaudm, cojeprkaliyde 3aBHCUMOCTH, CBSI3BIBAIOIIIHE
BEJIUYHUHBI: CKOPOCTb, BpPEMs, pPaCCTOSIHUE; LI€Ha, KOJUYECTBO,
CTOUMOCTb.

— Hcnonap30BaTh KpaTKue 3aIncu, CXEMBI, TaOIHILBI,
0003HaUYCHUS IPU PCIICHUH 3a/1ad.

— TTonp30BaThbCsl OCHOBHBIMH CIHHUIIAMH W3MEPEHUs: IICHBI,
MAacChl; PacCTOSIHUSI, BPEMEHHU, CKOPOCTH; BbIpa)aThb OJAHU €IUHUIIBI
BECJIMYHUHEI Yepe3 IpyTrHue.

— W3Bnekath, aHaIW3UpOBATh, OIEHUBATh HWHGPOPMAIHUIO,
MMPEACTABJIICHHYIO B  Ta0iuIle, Ha CTOJIOYATOW  Juarpamme,
WHTEPIPETUPOBATH MPEACTABICHHBIC NaHHBIC, NCIOJb30BaTh JIaHHBIC
MIpH peIeHruH 3a1ad.

Haznaonaa zeomempus
—  Ilonp30BaThCsl TEOMETPUUCSCKUMH MOHSITHSIMH: TOYKa, IpsMasi,
OTPE30K, JIy4, YTrOJI, MHOTOYTOJbHHUK, OKPY>KHOCTb, KPYT.
—  IIpuBoauth npumMepbl 00BEKTOB OKPYIKAIOIIEro MHUPA,
UMEIONINX (POPMY HM3YUEHHBIX T€OMETPUUECKUX (DUTYP.
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—  Hcmnoab3oBaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIaMHU:
BEpILIMHA CTOPOHA; C MHOTOYTOJIbHUKAMU: yTroJl, BEpIINHA, CTOPOHA,
JUaroHalib; ¢ OKPY>XHOCTBIO: PanyC, AUaMeTp, LUEHTP.

—  HzoOpaxkaTe W3y4YCHHBIC TeOMETpHYCCKHEe (UTYpPBI Ha
HEJIWHOBAHHOM M KJIETYATOW OyMare ¢ mOMOIIbIO IUPKYJIIST U TUHESHKH.

—  HaxoauTs ATHHBI OTPE3KOB HETIOCPEIACTBEHHBIM U3MEPEHUEM C
MOMOIIBIO JIMHEUKH, CTPOUTH OTPE3KU 3aJaHHOW IJIMHBI; CTPOUTH
OKPY>XHOCTB 3aJJaHHOTO pajgnyca.

—  Hcnoab3oBaTh CBOWCTBA CTOPOH U YIJIOB MPSIMOYTOJBbHHUKA,
KBajJpaTa IJIsl ©X IOCTPOCHUS, BRIYUCIICHUS IIIOIAAA U TIEpUMETpa.

—  BrpM™ucasaTe nepuMeTp M IUI0maak KBaapaTa, IpsIMOYTOJIbHHUKA,
¢uryp, COCTaBICHHBIX W3 MNPSIMOYTOJBHHKOB, B TOM 4YHcCIe (QUryp,
n300paKEHHBIX HA KJIETYATON OyMare.

—  ITlonmp3oBaThCsi OCHOBHBIMH  METPUYCCKHUMH  COUHHUIIAMHA
W3MCPCHUS JJIWHBI, TUIOMIAAH; BBIPAXKATh OIHU CAMHUIIBI BCIIUYHHBI
uepes Apyrue.

—  Pacmo3naBatsb napajjesyenuIie], KyO, HUCIIOJIL30BaTh
TepPMHHOJIOTHIO: BEpIIMHA, pedpo TpaHb, H3MEPCHHA; HAXOIUTH
W3MEpPCHUs Mapajuieiiemunena, Kyoa.

—  Brmuucoate 06véM kyOa, mapaiuienenuriena 10 3aJaHHBIM
U3MEPEHUSIM, OJIF30BAaTHCS €ANHUIIAMH U3MEpPEHUsT 00BEMA.

— Pemate HecnoXHBIE 3aJlaud HA U3MEPEHUE T'€OMETPHUUYECKUX
BCJIIMYUH B MPAKTHYCCKHUX CUTYaIlUIX.

6 KJIacc

Yucna u éviuucienus

— 3HaTh UM NOOHUMATh TEPMHHBI, CBSI3aHHBIE C Pa3’IUYHBIMU
BHJAMH YHCCII M CHOcO0aMU HMX 3aIluCH, NEePeXOIuTh (EeCiiu A3TO
BO3MOJKHO) OT OJTHO# (hOPMBI 3aITUCH YHCIIA K JIPYTOM.

—  CpaBHHUBATH U yIOPSIOYUBATH IICJIBIC YHUCIIA, OOBIKHOBCHHBIC U
JeCATUYHBIC APOOH, CpAaBHHUBATH YHCJIAa OJHOTO M Pa3HBIX 3HAKOB.

—  BrmomHATh, codeTas YCTHBIE HW NHCHbMEHHBIC TPHUEMEI,
apupMEeTHUCCKUE NCHCTBUS C HATYpPaJIbHBIMU U IEIBIMU YHCJIAMH,
OOBIKHOBCHHBIMU U JCCATHYHBIMU APOOSMH, NOJIOKHUTCIBHBIMUA U
OTPHUIIATEABHBIMHU YHCIIAMHU.

—  BrpMucaaTe 3HAYCHUS YHCIOBBIX BBIPAXXCHUH, BBITTOIHATH
OPUKUJKY W  OLEHKY pe3yJibTaTa BBIUUCJIECHUN;  BBINOJHATH
nmpeoOpa3oBaHUsI YHCIOBBIX BBIPpAKEHWH Ha OCHOBE CBOWCTB
apu(MeTHIeCKuX NeHCTBUH.

— COOTHOCHUTH TOYKY Ha KOOPAWHATHOU MPSIMOH C
COOTBETCTBYIOIIUM €I YUCIIOM U U300pakaTh YHCIIa TOYKAMHU Ha
KOOpJIMHATHOM MPsIMOM, HAXOAUTh MOJYJIb YHCJIA.
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— COOTHOCUTHh TOYKH B MNPSIMOYTOJBHOW CHUCTEME KOOPIWHAT C
KOOpJIMHATAMU TOU TOYKH.

— OKpyTJIATh IENbIC YHCIIa U JICCATUYHBIC IPOOH, HAXOIHUTh
MPUOIVOIKSHUS YUCET.

Yucnoevie u OyKeenHvle GblPaAItceHUA

—  IloHumaTe U ynoTpeOisiTh TEPMUHBI, CBSI3aHHBIC C 3aITHUCBHIO
CTCIICHU YHCJia, HAXOAUTh KBaAPaT U KyO YHCia, BEIYUCIATh 3HAUCHUS
YHCJIOBBIX BBIPAXKEHUU, COIEPIKAIIUX CTEIICHU.

—  ITlomp3oBaThbCcsi  TpU3HAKAMH  OCJIUMOCTH, pacKiIaJbIBaTh
HaTypaJbHBIC YHCJIa Ha IPOCTHIC MHOXKUTCIIH.

—  ITlomp3oBaTbcsi MacmTaboOM, COCTaBISITH NPOIOPLUHUH |
OTHOIIECHMUS.

—  Hcnomns3oBaTte OyKBBI A1 00O3HAUECHHUS] YUCEN IMPU 3aIHUCH
MaTeMaTHYECKUX BBIPaXXCHUI, COCTABIISATh OyKBEHHBIC BBIPAXKCHHUS U
(popMyBI, HAXOTUTH 3HAYCHHUS OYKBEHHBIX BBIPAKCHUM, OCYIISCTBIISS
HEOOXOIUMBIC MOJCTAHOBKH U IIPeoOpa30OBaHMUs.

— Haxonuth Heu3BeCTHBIII KOMIIOHEHT pPaBEHCTBA.

Pewenue mexcmoguix 3adau

—  Pematp MHOTOMmAroBele TEKCTOBBIC 3aJadd apU(PMETHUICCKUM
CcIIocOoO0M.

—  Pemats 3ajaydu, CBsI3aHHEBIC c OTHOIICHUEM,
MIPONOPIIUOHAIFHOCTHIO  BEJIMYMH, TNPOIEHTAMH; pematbk TpH
OCHOBHBIC 33J]aY¥ Ha JIPOOU U IMPOICHTHI.

—  Pemartp 3amaum, comepikamiue 3aBUCHUMOCTH, CBSI3BIBAIOIINEC
BEIIMYUHBI: CKOPOCTH, BpEMs, pPACCTOSHHE, II€Ha, KOJHYECTBO,
CTOUMOCTB; IPOU3BOAUTEIIBHOCTE, BpeMs, 00bEMa pabOThI, UCIOJIB3Y S
apudMETHYCCKUE JICHCTBHS, OICHKY, NOPHUKUAKY;, IMOJH30BAThCS
€IUHHUIIAMHA U3MEPECHHUS COOTBETCTBYIOIINX BEJIHUHH.

—  CocTaBisiTh OYKBCHHBIC BHIPAKCHUS O YCIOBHUIO 3aJIa4H.

—  U3Bnekatrs mHpOpPMAIHIO, OPESACTABICHHYK B TaOJIMIaxX, Ha
JINHENHOM, cTonbuaTon WU KpYTroBOH Juarpammax,
WHTEPIPETUPOBATH MPEACTABIICHHBIC TAHHBIC, HUCITOJIB30BaTh JaHHEIC
IIpU PEIICHUHU 3a1ad.

— TIpencTaBiasaTh HHPOPMAITHUIO C TTOMOIIBIO TAOIHUI, TUHSHHON U
CTOJIOUATON IHarpamMm.

Haznaonaa zeomempus
—  IlpuBommTes mnpuMepsl OOBEKTOB OKPYJKAIOIIETO MHpa,
UMCIOIUX (GOopMy HM3YUYCHHBIX TCOMETPHYECCKHX IUIOCKUX U
IIPOCTPAHCTBEHHBIX (UTYP, HOPUMEPHl PaBHBIX M CHMMETPHUYIHBIX
¢uryp.
— M300pakaTh ¢ MOMOIIBIO MUPKYJIS, TUHEHKH, TPAHCIOPTHUPA Ha
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HEJIMHOBAaHHOW M  KJIET4aTOM Oymare W3ydeHHBIE  IUJIOCKHUE
reoMeTpudeckue GUTrypsl 1 KOHGUTYpAIIUHU, CHMMETPHUYIHBIE (PUTYPHI.

—  ITlomp3oBaThbCsi TEOMETPHUUCCKUMH IIOHSITHUSIMHU: PABEHCTBO
uryp, cumMeTpus; HCHOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C
CUMMETpHEH: OCh CHMMETPHH, LHEHTP CUMMETPHHU.

—  Haxoautep BeJIWYHMHBI YIJIIOB HM3MEPEHHEM C ITOMOIIBIO
TPAaHCIIOPTHPA, CTPOUTH YTIIBI 3aJaHHON BEJIMYHUHBI, IOJIE30BATHCS MIPHU
peuIeHnH 3aj1ay I'paJlyCHON MEpOU yTJIoB; paclo3HaBaTh Ha YepTekax
OCTpBIH, NPAMOI, pa3BEPHYTHIA U TyHOH YIJIBL

—  BpluucasaTe UIMHY JIOMaHOW, IIEPUMETP MHOTOYTOJIBHHKA,
IMOJB30BAThCS COWHUIIAMU HW3MEPCHHsS JJIWHBI, BBIpaXXaTh OJHHU
€IMHUIIBI U3MEPEHUS JUTMHBI Yepes3 ApyTHe.

—  HaxoauTsk, HCnOJIB3ys 4epPTEKHBIC HHCTPYMCHTHI, PACCTOSTHHUS:
MEXIy ABYMsI TOYKaMH, OT TOYKH IO TIPSMOM, AIWHY IIyTH Ha
KBaJpaTHOM CeTKe.

— Berancnsare TI0IIa b uryp, COCTaBJICHHBIX n3
MPSMOYTOJILHUKOB, HCIIOJb30BaTh pPa30UCHUC Ha IPSIMOYTOJIBHUKU,
Ha paBHBIE QUTYPHI, [AJOCTPAaMBaHHE IO NOPAMOYTOJIBHHKA;
MOJB30BaThCI OCHOBHBIMH €IWHHUIIAMH W3MEPCHHUS IUIOIIAIH;
BBIpaKaTh OJTHU €JIMHUIIBI U3MEPEHUS TUIOIIA/IN Yepe3 IApyTrHe.

—  Pacmio3HaBaTh Ha MOJICIISX U U300PaKCHUAX MTUPAMUIY, KOHYC,
IJIUHAP, HWCIOJB30BaTh TEPMHHOJIOTHUIO: BEepIInHA, pebpo, TpaHb,
OCHOBaHUeE, pa3BEpTKa.

—  H3zobOpaxarp Ha KJIeTdaToW Oymare TNpsSAMOYTOJLHBIN
rapauiesIeIUITe .

—  Bpraucaates 006EM NIpsIMOYTOJIBHOTO Mapaluieliemunena, Kyoa,
IMOJIH30BAaTHCSI OCHOBHBIMH €IMHUIIAMH U3MEPEHUS 00bEMA; BEI

— PemraTe HecnoXHBIC 3a1a¥d HAa HAXOXXJICHHE T€OMETPUUECCKUX
BCIIMYUH B MPAKTHYCCKUX CUTYyaIIHUX.
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TEMATUYECKOE TNIAHUPOBAHUE YUYEBHOI'O KYPCA (ITO TOJAM OBYYEHU )
5 xmacc (e meree 170 )

Ha3zBanue pa3zgena
(TeMbI) Kypca (4HCJI0

OcHOBHOe coaep:KaHHe

OcHOBHBIE BH/bI 1eAT€IbHOCTH 00y4AKOLIUXCS

4acoB)
HarypanbHble 4ncia.
JlelicTBus c
HATYPAJTbHBIMH
YHCIAMH
(43 v)

JlecsiTuuHas CHCTEMA CUHUCIICHUSI.
Psin HaTypaJIbHbIX qucell.
Harypanbusblii  psin. Yucao 0.
HarypanbHubie qucia Ha
KOOpAUHATHOM OpsIMOM.
CpaBHeHue, OKpYyIJICHUE
HaTypaJIbHBIX YUCEI.

Apudmernyeckue ASHCTBUS C
HaTypalbHBIMHU YHUCIAMU.
CpoiicTBa HyJIsI NIPU CIIOKEHUU U
YMHO>KCHUH, CBOMCTBA E€IUHUIIBI

npu YMHOEHHH.
Ilepemecturensnoe u
COYETaTEeJIbHOE cBOlicTBa
CII0KCHUS u YMHOKECHUS,
pacnpenenuTenbHOoe CBOMCTBO
YMHOKCHUS.

I[eJII/ITeJ'II/I u KpaTHbIC 4MHCJIA,
Pa3JIOKEHUEC qucia Ha
MHO)KI/ITCJ'II/I.HQHQHI/IQ C OCTaTKOM.
HpOCTBIe U COCTaBHBLIC 4YHCJIA.

YuraTth, 3aNHCBIBATH, CPABHUBATH HaTypaJIbHBIC
4qpcia; mpeaaratb M 00CY:XKAaThb  CHOCOOBI
YIOPSIIOYUBAHUS YHCEI.

HN300pakaTh KOOPAWHATHYIO NPSIMYyIO0, OTMe4YaTh
Yyuciaa TOYKAMHU Ha KOOPJAWHATHOM  HOpsSIMOA,
HAXO0JAMTh KOOPJIAUHATHI TOUKH.

HccienoBars CBOMCTBA HATYPAJILHOIO psiaa, uuces 0
1 1 Opu CI0KEHUN U YMHOKEHHHU.

Hcnonp30BaTh NPaBUJIO OKPYTJIEHUS HATypPaJbHBIX
qHCell.

BpinoHATHL apugMeTHYeCcKHe JAelcTBHUS c
HaTypaJIbHBIMH YHUCJIAMH, BBIYHCIATH 3HA4YCHUS
YHCIIOBBIX BEIPOXKEHUH CO CKOOKaMU U 0e3 CKOOOK.
3anuchIBaTh IPOU3BEICHUE B BHJIE CTCIICHH, YUTAThH
CTEIICHH, HCIO0JIB30BAaTh TEPMHHOJIOTHIO
(ocHOBaHMe, IOKA3aTelb), BBIYHCAATH 3HAYEHHS
CTEICHEH.

BbINOJIHAT, NPUKHAKY W ONEHKY 3Ha4ueHUH
YHCIIOBBIX BBIPQKCHHH, NMpeAIaraTb M NPHMEHATH
NPUEMBI IPOBEPKHU BBIYHCICHUM.

Hcnoab30BaTh NpH BBIYUCIEHHAX IIE€PEMECTUTEIEHOE
W COYeTaTeIbHOE CBOMCTBA CIOKECHUSI U YMHOXKCHHUS,
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IIpusznaku nesmmocTu Ha 2, 5, 10,
3, 9.

CrernieHb c
moKa3aTeJIeM.

HATypPaJILHBIM

YuciioBbIC BBIPAXKCHUS; MTOPSIIIOK
JICUCTBHUH.

Peurenne TeKCTOBBIX 3aJ1a4 Ha BCE
apudMeTHICCKHUE ICHCTBUS, Ha
JBHIKCHUE U MOKYIIKH

pacnpenenuTeabHoe CBOICTBO YMHOKECHHUS;
dopmyaupoBaTe U NPUMEHATh npaBujia
npeoOpa30BaHMsl YMCIOBBIX BBIPAKCHUH Ha OCHOBE
CBOHCTB apu(PMETHUYECKUX NEHUCTBUH.

HccnenoBatn YHCJIOBbIE 3aKOHOMEPHOCTH,
BBIIBUTATH " 000CHOBBIBATH THNOTE3bI,
¢opmyanpoBaTh 0000IIeHNsT MW BBIBOABI 11O
pe3yibTaTam MPOBEAEHHOTIO HCCIIEJOBAHUS.
@®opmMyaIupoOBaTHL  ONpeAeJeHUus  JCIUTCNIS U
KpaTHOTO, Ha3bIBATh [CIUTENIM U KpaTHbBIC 4HCIa;
pacno3HaBaTb I[POCThIE UM COCTaBHBIE YHCIA;
dopmyupoBaTh " npuMe-sitb NPHU3HAKH
nenuMocT Ha 2, 3, 5, 9, 10; npMMeHSITh aJITOPUTM
pa3foXeHus 4uciaa Ha OPOCTbIe  MHOXXHUTEIH;
HAXOJMThb OCTAaTKHU OT JEJICHUS U HEMOJHOE YaCTHOE.
Pacno3snaBarpb WCTUHHBIE u JIOKHBIE
BBICKA3bIBaHUS O HATYPAJIbHBIX YHCIIaX, HIPUBOANUTH
npuMepbI u KOHTPIPUMEDBHIL, CTPOUTH
BBICKa3bIBAHUS W OTPHUIIAHHS BBICKa3bIBAHUI O
CBOICTBaxX HAaTypaJbHBIX YHCEI.

KoHcTpynpoBats MaTeMaTHyecKHe NpelJI0OKeHHS] C
TMOMOIIBIO CBSI30K «U», «HUJIN», «ECHH..., TO...».
Pemrate  TeKCTOBBIC 3amaddl  apUMETHUYCCKUM
CcnocoOoM, HCHOJb30BATH 3aBHCHMOCTH MEKIY
BEJIMYMHAMH (CKOPOCTh, BPEMsI, pacCTOSIHUE; IICHA,
KOJIMYECTBO, CTOUMOCTb U JIP.): AHAJIU3MPOBATH U
OCMBICIMBATH TEKCT 3ajadd, nmepedopMyJIHMpPoOBaTh
ycloBuUe, H3BJEKaTh HEOOXOJMMbIC  JaHHBIC,
YCTAHABJIMBATH 3aBHUCHMOCTH MEXAY BEJINYMHAMU,
CTPOUTH JOTMYECKYIO LIETIOUKY PACCYKJICHUM.
MoaeaupoBarhb X0 pEeUICHUS 3aJla4l C TOMOIIBIO
PUCYHKA, CXEMBbl, TaOJIHLIBI.
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IlpuBoauThL, pa3déuparTb, OLEHUBATH Pa3IUYHBIC
pelleHus, 3aliCH PEIIeHNH TEeKCTOBBIX 3ajad.
Kpurnyeckn omneHuMBaTh IIOJy4YEeHHBIH pe3yibTar,
OCYIIeCTBJISATh CAaMOKOHTPOJb, NMPOBEPss] OTBET Ha
COOTBETCTBUE YCJIOBHIO, HAXOAUThL OLINOKH.
Pemarp 3amaunm ¢ nomombio repebopa Bcex
BO3MO>KHBIXBApPUAHTOB.

3HAKOMUTBHCS ¢ McTOpHeill pa3BUTHS apuPMETHUKHU

Harasiqnasi reomerpust.
Jlnnum Ha miockoctu (12

)

Touka, npsimasi, OTPE30K, JIy4.
Jlomanasi. W3mepeHue IIIMHBI
OTpe3Ka, METPUUECKHE CIMHUIIBI
uzMepeHus JJIMHbl. OKpPY>KHOCTbU

KpPYT.

IIpakTnueckas paboTta
«ITocTpoenue y3o0pa u3
OKPY>KHOCTEW».

VYroi. Ilpsmoii, ocTpelid, TyHou U
pa3BEpHYTHIN yriibl. M3mepenue
YIJIOB.

IIpakTnueckas pabora
«ITocTpoenue yrios

Pacnio3naBarth Ha uepTexax, puCyHKax, OnmuCcbIBaTh,
HUCIIOJIb3YysT TCPMHUHOJIOTUIO, H n306paman, C

IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB: TOYKY,
NpsIMyl0,  OTPE30K, JIyd, yro, JIOMaHy1o,
OKpY>KHOCTb.

Pacno3naBath, NPHBOAUTH NpPHMEPHI OOHEKTOB

peallbHOTO MHpa, HMEMUX (HOpMy H3YyUSCHHBIX
¢uryp, oneHUBaTH UX JUHEHHBIE pa3MEpEI.
Hcnonb3oBarh JIMHEWMKY M TPAHCIOPTUP Kak
WHCTPYMEHTBI [JIsl TIOCTPOEHHSI M HM3MEPEHHs:
M3MepsTh JJINHY OTpe3Ka, BEIMUUHY yTJia; CTPOUThH
OTPE30K 3aJITaHHOU JJIMHbI,Yr0J1, 3aJaHHON BEJIMYUHBI;
OTKJIAABIBATH IIUPKYJIEM PAHBIE OTPE3KH, CTPOUTH
OKPY>XKHOCTh 3aJaHHOTO paauyca. H3o0paxaTh
KOH(pUTrypanuu reoMeTpuYecKux (Uryp M30TPE3KOB,
OKpPY’KHOCTEH, HMX 4YacTeldd Ha HEJIWHOBAHHOM U
KiIeryatoil Oymare; mnpeajaraTb, OINHCHIBATH H
00Cy:K1aTh CIMOCO0bI, AJITOPUTMBI TTOCTPOSHUS.
PacnoznaBaTe M M300paxkaTh Ha HEJIMHOBAHHOW U
KIeT9aTod Oymare TIpsIMOM, OCTpBIH, TYIOi,
pa3BEPHYTHINYIIIbl, CPABHUBATD YIJIbI.
BbIYHMCASITh JUIMHBI OTPE3KOB, JIOMAHBIX.
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IMoHMMATh M HCNOJIB30BATH NIPU PelIeHUH 3a1a4
3aBHCUMOCTH MEXK/y €IMHULIAMH METPUYECKOH CHCTEMBbI
Mep; 3HAKOMHTBCS C HEMETPUYECKHMU CHCTEMaMHU Mep;
BBIPAKATH JUINHY B PA3JIMYHBIX CAUHNALIAX U3MEPCHHUSI.
HccnenoBars Gurypsl U1 KOHQUTYpPALMH, UCIIOJIB3YS
IHU(POBBIE pecypChl

OOBIKHOBEHHbBIE
apoou

(48 u

JpoOs. ITpaBuibHBIE u
HENpaBUIbHbIC poou.
OCHOBHOE CBOWMCTBO  Jpobu.
CpaBHeHHE IpobOeit.

CroxxeHue u BBIYUTAHUE
OOBIKHOBEHHBIX npobeit.
CwMmemranHast 1poOb. YMHOXKEHHE
U JeJIeHHE  OOBIKHOBEHHBIX
npo0ei; B3aMMHO-00paTHBIC
apoou.

Pemenne  TekcTOBBIX — 3ajdad,
comepxxamux apoou. OCHOBHBIE
3aJa9u Ha ApoOu.

IIpumenenne OykB AJIsl 3aIICH
MaTeMaTHYECKUX BBIPpAKCHUHN
UIIPEIOXKEHUN

MonaeaupoBarb B rpadHUYecKoOil, HOpeIMeTHOU
dbopme, ¢ TOMOLIBIO KOMIBIOTEpA IOHSATHS U
CBOWCTBA, CBSI3aHHBIE C OOBIKHOBEHHOM APOOBIO.
YuTaTh U 3alHCHIBATH, CPABHUBATH OOBIKHOBEHHBIC
Ipo0H, mpeIaraTb, 060CHOBBLIBATE H 00CYKIATh CIIOCO
ObI yIOPSIAOYNBAHUS IPOOCi.

HN306pakaTh OOBIKHOBEHHBIE JPOOM TOUYKAMH Ha
KOOpAUHATHOU MPsIMOIA; HCII0JIB30BAThH
KOOPJIMHATHYIO IIPSIMYIO JJIsI CPaBHEHUS JpOOeii.
®opMyJIMPOBaTh, 3alUCHIBATHL € TMOMOIIbI0 OYyKB
OCHOBHOE CBOMCTBO OOBIKHOBEHHO npodu;
HCIMOJIB30BATH OCHOBHOE CBOWMCTBO JpoOm s
COKpalieHus Apodeil u npuBeneHus ApoOH K HOBOMY
3HaMEHaTeNIo.

IIpeacraBasitb CMEmIaHHYIO JpoOb B BHIAC
HEMPAaBWIBHONW M BBIACISITH LIEIYI0O YacTh YHCIA W3
HEeNnpaBUJIbHON Ipobu.

BbINOJIHATH apudmeTnueckune neicTBus c
OOBIKHOBEHHBIMU JIpOOSMHU; HNPHMEHSITh CBOIiCTBa
apupMeTHYeCKUX ACHCTBUH JUI1  pallOHAIM3ALUHA
BBIYHCIIEHUH.

BpINOJHATL NPHUKHAKY M OIEHKY pe3yibTaTa
BBIUMCIICHNH; TIpeAjaraTb W TNPHMEHSATh NPHEMBI
IPOBEPKH BbIUKNCIICHUM.
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IIpoBoauTH HCCAEAOBAHMS CBOICTB Apo0eii, omupasich
Ha 4YHCJIOBBIE DSKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO KOMIOBIOTEPA).

Pacno3zHaBaTh UCTUHHBIC U JIOXKHBIC BBICKA3bIBAHUS
0 IIpo0siX, MPUBOAUTL NMPHMeEPBI U KOHTPIIPHUMEPHI,
CTPOUTH BBICKA3bIBAHUS 51 OTpHULIAHHUS
BBICKa3bIBaHUU.

PemaTh TEKCTOBBIC 3a71a4H, COJIEpKAIUE IPOOHbIE
JIaHHBIC, U 3a/1a4¥ Ha HAXOXJEHHE YacTH LIEJIOr0 U
[IEJIOTO IO €ro 4YacTH; BBIABJISITH HX CXOJACTBA M
pazauyus.

MoaeaupoBaTh X0 pEIISHHUS 3aJa4H C IIOMOIIBIO
pHUCYHKA, CXEMBI, TaOJINIIBL.

IIpuBoauTh, pa3dupaTh, OLEHHUBATH pPa3JINYHbIE
pellleHusI, 3aliCH PEIIeHUH TEeKCTOBBIX 3aad.
Kputnueckn onmeHMBATBH TIOIYyUCHHBIH pe3yJbTaT,
OCYIIECTBIISITH CAMOKOHTPOJIb, IMPOBEPsIsI OTBET Ha
COOTBETCTBHE YCJIOBHIO, HAXOJAUTH OIINOKH.

3HAKOMUTLCSI ¢ HCTOPHEi pa3BUTHS apUPMETHKH

Harasanas
reoMeTpus.
MHOroyroJibHuK1
(10 v)

MHOroyrojabHHUKH.
YeTbIpEXYTONbHHUK,
NpsIMOYTOJIBHUK,KBaJpar.

ITpakTuueckas pabota
«ITocTpoeHne NPAMOYTrOJIbHUKA
C 3aJlaHHBIMH CTOPOHAMH Ha
HEJIMHOBAaHHOU OyMmare».

TpeyroabHUK.

OnucepiBaTh, MCNOJIL3YS TEPMHHOJIOTHIO, H300PaKaTh
CIIOMOIIBIO UEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJCIINPOBATh U3 OyMaru MHOTOYTOJILHUKH.

IIpuBoaANTH, MpHMePBI OOBEKTOB PEANBLHOTO MHDA,
HMMEIOIINX dbopmy MHOTOYT'OJIBHUKA,
MPSIMOYTOJIBHHUKA, KBajpara, TpeyroJIbHUKa,
OLIeHNBATH WX JIMHEHHBIC pa3Mepbl. BEIUNCIATE:
MepUMETP TPEyroJbHUKA, NPsIMOYTOJILHHUKA,
MHOT'OYTOJIPHHUKA; IUIOIIAJh MPSMOYTOJbHHUKA,
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ITnomiane u
MPsSIMOYTOJIbHUKA
MHOT'OYT'OJILHUKOB,
COCTaBJICHHBIX
MPSIMOYTOJILHUKOB,
U3MEpPEHUs TUIOIIA IH.
MHOTOYTOJIbHUKA

epuMeTp
u

u3
€IMHULIBI
Ilepumerp

KBajpara.
HN300paxkaTh OCTPOYIOJIBHBIEC, MNPSMOYTOJBHBIE U
TYNOYTOJbHBIE TPEYTOIbLHUKH.

CTpouTh Ha HEJIIMHOBAHHOW M KjeTdyaTOM Oymare
KBaJpaT U NPSIMOYTOJIBHUK C 3aJlaHHBIMU JJIMHAMU
cropoH. MceiienoBaTe cBOICTBAa NPSIMOYTOJBHUKA,
KBajgpaTta IIyTEM OKCIECPUMEHTa, HAaOIIOICHUs,
U3MEPCHUS, MOJCJINPOBAHUA; CpaBHUBATh
CBOMCTBaA KBajipaTa U NPsIMOYTOJILHUKA.

KoncTpynpoBats MaTeMaTHuyecKHe NpelJ0KEHHSI C
MOMOILBIO CBSI30K «HEKOTOPBIN», «I1100011».
Pacno3HaBaTh HCTUHHBIC U JIOKHBIC BBICKA3bIBAHUSI
O MHOTOYI'OJIbHHUKAaX, NPHUBOJAMTH IpPUMEPbI U
KOHTPHPUMEPHIL.

HecnenoBars 3aBUCHMMOCTD IUIOIIAJAM KBajpara OT
JUTH-BI €r0 CTOPOHBI.

Hcnoab3oBare cBOMCTBA KBaJpAaTHOM CETKU s
IMOCTPOCHUS (PUTyp; pa3éuBaTh NPIMOYTOJIbHHUK Ha
KBaJIpaThl, TPCYTOJIbHUKU; COCTABJATH QUTYPHI U3
KBaJpaTOB U OPSIMOYTOJbHUKOB M HaXOIUTh HX
IUIOIIAJb, pa30UBaTh (QUTYPHI HA IPSIMOYTOJILHUKH
M KBaJIpaThl U HAXOAUTH UX TUIOLIA/Ib.

BeIpaxars BeIMYMHY IUIONIAJAM B  pa3IMYHBIX
€IUHHULAX H3MEpPEeHUs] METPUYECKON CHUCTEMBbI Mep,
NOHMMATH U HMCHOJIL30BATh 3aBHCHMMOCTH MEXIY
METPUYECKUMH €IUHULIAMH U3MEPEHUs TUIOIIATH.

3HAKOMHTBCS ¢ IPUMePaMH MPUMEHEHHs [UIOIAAN U
[epuMeTpa B MPaKTUYCCKUX CUTyauusix. Pemarth
3aJa4d W3 pCaJbHOM IKWM3HH, MpelIaratb M
00Cy K/1aTh Pa3JIMYHbIe CIIOCOOBI pelICHHs 3a1a4
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JecsaTnunbiepoou
(38 )

Jlecsitmanast  3anmuch  IpoOeid.
CpaBHEHHE NECATHYHBIX IPOOeCii.

JencTBus C JIECATUIHBIMHU
ApoOsiMU. OkpyriieHue
JNECSTUIHBIX ApOOCH.

Pemenne TekcTOBBIX  3axad,
coaepxxamux apoou. OcHOBHBIE
3aga4M Ha apobu

IMpeacTaBasATh IeCATUIHYIO TpoOb B BUIe OOBIKHOBEHHOM,
YUTATh U 3aNHCHIBATH, CPABHUBATH JCCATHYHBIC IpOOH,
npeaiaratb, OOOCHOBBIBATL H  00CYXKAATh CHOCOOBI
YIIOPSITOYMBAHUS JIECSITUIHBIX APOOCH.

HN3o00pakaTs  gecAaTHuHblE JOpoOM  TOYKAMHM  Ha
KOOPAUHATHOM HNpsIMOM.
BrpIgBIATH CXOJCTBA " pa3Inaus MIPaBUI

apudmeTnuecKux AeHCTBUN ¢ HATypPaJIbHBIMU YHUCIAMU U
JECSITHIHBIMU JIPOOSIMHU, OOBSICHSIITH UX.

BpINOJHATH apudMeTHUYeCKHe NSHCTBUS C IAECATHYHBIMU
pOOSIMH; BBIMOJIHATH NMPUKHAKY M OLEHKY pe3yJbrara
BBIYHUCJICHUN.

IIpumeHsaTh cBoiicTBa apuMeTHYSCKUX NSHCTBHHA s
panroHaAIN3aluN BEIYUCICHUHN.

IIpuMeHATH NPaBHJIO OKPYIJEHHMsl IECATUYHBIX JApoOeil.
IIpoBoauTh HCCIIEIOBAHUS CBOMCTB NECATHYHBIX APOOEi,
OIMpPasiCh Ha YHCIIOBBIE ASKCIEPUMEHTHI (B TOM YHCIE C
IIOMOIIBI0  KOMIIBIOTEPA), BBIABHIaTh THIOTE3bl U
MPUBOJNUTH UX OOOCHOBAHUS.

Pacno3HaBaTh HCTUHHBIE M JIO)KHBIE BBICKA3BIBAHUS O
po6siX, NPUBOJAUTH NPUMePbI U KOHTPIIPUMEDPHI, CTPOUThH
BBICKA3bIBAHUS U OTPUIIAHUS BbICKa3bIBAaHUI.

Pemiath TEKCTOBBIC 3alladyy, CcoOJAEpIKaIIue IpOOHEIS
JaHHbIC, U HA HAXO0XKJECHUE YaCTH LI€JIOr0 U LIEJI0r0 IO €ro
YaCcTH; BBIABJATH UX CX0JACTBA U pa3au4usl.
MoaeaupoBaTh XOJ pPELIeHUs 3aJa4d C ITOMOIILIO
pucyHka, cxemsl, Tabmunel. IIpuBoauTh, pa3duparth,
OLICHHMBATh Pa3JIUYHBIE PEIISHUs], 3aIIUCH PEIIEHUH TEKCT
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BBIX 3ajad4.

OnepupoBath  JIpOOHBIMH  YHCIAaMH B  pEaJIbHBIX
JKU3HEHHBIX CUTYaIlUsIX.

KpuTnueckn OLEHUBATH  IIOJYYCHHBIH  pe3yJsbTar,
OCYILECTBIISITE  CAMOKOHTPOJIb, IPOBEpsis OTBET Ha

COOTBETCTBHE YCJIOBHIO, HAXOAUTh OLINOKH.
3HAKOMHUTBCS € MCTOPHEii pa3BUTHs apu(PMETUKH

Harnsanas
reomerpus. Tena n

¢urypsiB
npocrpancrse(9 4)

Mmuororpanauku. M3oOpakenue

MHOI'OT'PaHHUKOB. Monenu
MIPOCTPAHCTBEHHBIX TEJ.
IIpsamoyroabHbIi
napasugiesienumen, KyO.
PaszBépTku KyOa u
napaienenuresna.
IIpakTnueckas pab6ora
«Pa3BépTKa Kyba».

O06BéM KyOa, HOPsIMOYTrOJIBHOTO
napaJuieenuIena

Pacno3HaBaTh Ha YepTekaX, PHCYHKaX, B OKpYKaloliem
MHpe MIPSIMOYTOJIBHBIH rapasiesenuIe], KyO,
MHOTOTPaHHUKH, ONMChIBATH, HCII0JIb3Ysl TEPMHUHOJI0OTHIO,
OLIEHNBATH JINHCHHBIE pa3Mephl.
IIpuBoguTs TPpPHUMEPBI OOBEKTOB
uMeromux ¢GopMy MHOTIOTPAaHHHUKA,
mapajuiesienumesa, Kyoa.
HN3o00paskaTh Ky0 Ha kiIeT4yaToi Oymare.
HccaenoBarthb CBOMCTBA Ky0a,
napansenenuneaa, MHOI'OTPaHHHUKOB,
MOJEIIH.

Pacno3naBate W wm300pakaTh pa3BEPTKH Kyda U
napannenenuena. MoaeaupoBaTh KyO 1 napasnienenume
n3 Oymarn W MPOYHUX MaATEPUAIOB, OOBSCHATH CIOCOO

peajlbHOro  MHUpa,
PSMOYTOJIBHOI'O

MPSIMOYTOJILHOTO
HCIIOJNIb3YsI

MOJIEITNPOBAHMSL.
Haxoaurs HU3MEpPCHHUS, BBIYHCJIATH IJIOLIAIb
TIOBEPXHOCTH; 00BEM Kyo0a, NPSIMOYTOJIBHOT'O
rapajuiejenune/a; MccjieI0BaTh 3aBHCHMOCTh 00bEMa

Ky0a OT JIMHBI ero pebpa, BBIABUIaTh U 000CHOBBLIBATH
THIOTE3Y.

Ha6uoaaTe M NPOBOAUTHL AHAJOTHM MEXAY NOHATHAMU
IUIOIA N U 00bEMA, IEPUMETPa U TUIOIIAIH TOBEPXHOCTH.
Pacno3HaBaTh MCTHHHBIC M JIOXKHbBIC BBICKAa3bIBaHUS O
MHOTOTPaHHUKAaX, IPUBOAUTH NPUMeEPbI ¥ KOHTPIIPUMEPHL,
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CTPOUTDH BbICKA3bIBAHUA U OTPULIAHUSA BBICKa3bIBAaHUH.

Pemath 3agaum 13 peajibHOM >KU3HU

IoBTOpenue u
0000menne(10 4)

IToBTOpEHNE OCHOBHBIX MOHSITHUH
M METOJOB Kypca 5 KJiacca,
o0oO01meHne 3HaHuit

BbruMcasiTh  3HAuYCHUsS  BBIPAXKCHUM, coAep Kalux
HATypaJIbHBIE YHCJIA, OOBIKHOBCHHBIC U JICCSITUYHEIC
poOY, BEITIOIHATE IIPEOOPa30BaAHUS YHUCEI.

Bei0upaTrs cnoco® cpaBHEHUs 4YHCEJ, BBIYUCICHUM,
NMPUMEHSITH CBOHcTBa apu(METHYSCKUX ASHCTBUN IS
paluoHaIN3alUY BBIYUCICHUI.

OcymecTBIsATH CAMOKOHTPOJIb BBHITMONHAEMBIX AeHCTBUH U
CaMOIIPOBEPKY Pe3yJIbTaTa BBIYUCIICHUH.

Pemars 3amaum 43 peaJbHOM JKU3HU, HNPHMEHATH
MaTeMaTU4YeCKHe 3HAHUA Ul PELICHUS 3a1a4 U3 JPYTruX
Y4EOHBIX MPEIMETOB.

Pemare 3agayum  pasHbBIMH  CIOCO0aMH, CPaBHHUBATh
cnoco0bl pelIeHHs 3a7aud, BBIOMPATH PalMOHAJIbLHBIN
cnocod

35




6 xmacc (He MeHee

170 1)

HazBanue
pasaena (TemMbl)
Kypca (4Hcj10 4acoB)

OcHOBHOe cojep:kaHue

OcHOBHBIE BH/bI 1eATEIbHOCTH 00y4AKOLIUXCS

Hartypanbubie
yucaa
(30 9)

Apudmerndeckue AeUCTBUS C
MHOT'O3HAYHBIMU HaTypaJbHBIMHU

YHUCJIAMU. YuciioBbie
BBIPAXKCHUS, IIOPSIIOK ACUCTBUH,
HUCIIOJIb30BaHUE CKOOOK.
OxpyrneHnue HaTypaJIbHBIX
4qucell.

Henutenu W KpaTHBIC 4YHCIA;
HauOONBILIHUI OOIUN HEIUTENL U
HaWMCHBIIIee 00IIee KpaTHOE.

PasznosxkeHue 4duncia Ha IIPOCTHIC
MHOXHUTENIH. J[eTUMOCTh CyMMBI
u npousBeneHusi. Jlerenue c
OCTaTKOM.

Penrenne TeKCTOBBIX 3aaa4

BbInoaHsaTs apudpmMeTnyeckme 1eldcTBHS C MHOI'O3HAYHBIMU
HaTypaJbHBIMU YHCJIaMU, HAXOAMTH 3HAYEHHs YHCIIOBBIX
BBIpaXEHUH CcO CKOOKamMH M 0e3 CKOOOK; BBIYHCJIATH
3HAYEHMHsI BBIPAYKEHUH, cozeprKaImnx CTETICHHU.
BBINOJHATL NPHUKUAKY M OLEHKY 3HAauYE€HMH YHCIOBBIX
BBIPQXXEHUN, NPUMEHSITh NPHEMBI NMPOBEPKM pe3ylbTaTa.
Hcnonp3oBaTh NpH BBIYHCIEGHHAX IEPEMECTUTENBHOE H
COYeTaTeNIbHOE CBOMCTBA CIIOKEHHMSI W yMHOXEHHS,
pacnpeneNuTeNbHOE CBOMCTBO YMHOXKEHHSI OTHOCHUTENIBHO
CJIOKEHUsI, CBOMCTBAa apH(PMETHUYCCKUX ACHCTBHIA.

HccaenoBars 4YHCIOBBIE 3aKOHOMEPHOCTH, HPOBOIUTH
YHCJIOBBIE SKCIIEPUMEHTHI, BBIABUIaTh U O000CHOBBLIBATH
THIOTE3bI.

@dopMyaHpPOBATh ONpeAeJeHUs JICIUTEII U KPaTHOrO,
HaMOOJIBIIETO OOIIEro ACIUTEIISI U HAMMCEHBIIIETO OOIIEro
KpPaTHOT'O, MPOCTOI'0 U COCTABHOT'O YHCEJI; UCIIOJIb30BaTh
9TH MOHSTHUS MPU PEIICHUH 3aJ1ad.

IIpuMeHATH AQJrOpUTMbI BBIYUCICHUS HaUOOJBIIETO
o0urero aeauTesisi U HAauMEHBIIETO OOIIEero KpaTHOTO
ABYX YHCEJ, aJITOPUTM PA3JIOKCHHUSI YHCJIa Ha IPOCTHIC
MHOKHUTEJTH.

HccaenoBarp ycioBus geauMmocTtu Ha 4 u 6. MccienoBars,
o0cyxaarh, popmyaupoBaTs U 000CHOBBIBATh BBIBOJ O
9ETHOCTHA CYMMBI, IPOU3BEIACHUS: IBYXYETHBIX YHCEIL,
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JABYX HEUYETHBIX YHUCJE, YETHOTO U HEYETHOTO YHCEI.
HccnenoBath cBOiicTBa JCIMMOCTU CYMMBI U
MPOU3BEJICHUS YHCEIl.

IlpuBoauTh NMpUMepPbI YHCEN C 3aJaHHBIMU CBOMCTBAMH,
pacno3HaBaTh BepHbIe M HEBEpPHbIe YTBEPXKIECHUS O
CBOMCTBAX 4YMCEJl, ONIPOBEPraTh HEBEPHbIE YTBEP>KIAECHUS C
MOMOIIBIO KOHTPIPUMEPOB.

KoncTpynpoBars MaTeMaTHYeCKHE NPEIJIOKEHHUS C TOMOIIBIO
CBSI30K «H», UM, «ECIH..., TO...».

PemiaTh TEKCTOBBIC 3aJladyd, BKJIIOYAIOMIHUE ITOHSITHS
AEIUMOCTH, apU(PMETHUECKUM CIIOCOOOM, UCIOIb30BATh
nepedop BceX BO3MOKHBIX BapUAHTOB.

MoaenupoBaTrh XOJI pELISHUs 3aJadyd C [OMOIUBIO
pHUCyHKa, CXEMBbl, TaOJIHUIIBI.

IIpuBoauTh, pa3duparb, OLEHUBATH  pa3JIMYHbIC
pelieHusi, 3alUCH PEIICHUI TEKCTOBBIX 3aJa4
Kputnueckn  omeHMBATH  IIOJyUYCHHBIH  pe3yJibTar,
HaXxOJUTh OMMOKU, OCYIIECTBISIT CAMOKOHTPOIb,
IIPOBEPsisi OTBET HA COOTBETCTBUE YCIIOBUIO
Harnsianas ITeprieHaUKYIISIDHBIC  MPSMBIC. Pacno3naBaTe Ha uepTekax, pHUCYHKaxX ciydau
reoMeTpusl. ITapamiensHBIC TIPSIMBIE. B3aHMHOTO PACIOJIOKEHUS ABYX IPSIMBIX.

[psimbie HA
miaockocTH (7 1)

PaccrossHue  Mexay — AByMs
TOYKAMH, OT TOYKHU IO MPSIMOIA,
JUIMHA IIyTA Ha KBaJpaTHOU
CeTKe.
ITpumepsl
IIPOCTPAHCTBE

IPAMBIX B

H300pakaTh ¢ NOMOMIBIO YePTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAHHON u KJIeTYaTOMn Oymare Be
epeceKaroluecs npsiMble, ABE IIapajulC/IbHbIC MPSMBIC,
CTPOUTH MNPSIMYIO, NEPIEHAUKYISAPHYIO JAaHHOM.

IMpusoauTh npUMepbI MapaaeabHOCTH u
NEPICHAUKYJISIPHOCTU IIPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBaTh B MHOIOYTOJIbHUKAX MEPHEHANKYJIAPHbIE U
napaiienbHble CTOpOoHBI. M300pakaTh MHOTOYyTrOIbHUKHU
C HapajuleJbHbBIMU, IISPICHIUKYJIIPHBIMU CTOPOHAMH.
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HaxoauTk paccToOssHHUE MEXIy ABYMs TOUYKaMH, OT TOUKHU
10 NpsSIMOM, JUIMHY IyTH Ha KBAaJApaTHOMH CETKE, B TOM
YHCJIe UCIOJIB3YSI HU(POBBIE PECYPCHI

Jpodu
(32 v)

OObBIKHOBEHHAsI APOOH, OCHOBHOE
CBOWMCTBO Jpo0OH, COKpalleHne
npoleit. CpaBHEeHHE u
YIOpSIIOYMBAHHUE JIPOOCH.

Hecsatuunbie napobu u
MeTpHUUecKasl CUCTeMa Mep.
Apudmerndyeckue OeUCTBUS C
OOBIKHOBEHHBIMU u
JIECATUYHBIMHU JPOOSIMU.

OtHowieHue. Jlenenue B TaHHOM

OTHOLICHUH. Macira0,
MIPOITOPLIMS.

ITonstue NpOLIEHTA.
Brruucienue OpoleHTa oT

BEJINYMHBI U BEJIMYUHBI 1O €&
MPOIEHTY.

Pemmenue TekCcTOBBIX 3ajad,

cojeprKalux apobu u
OPOLICHTHI.

ITpakTuyeckast padota
«OTHOIIIEHHUE JUTHHBI

OKpPY’KHOCTHU K e€1uaMeTpy»

CpaBHUBATBH U YNOPSAAOYMBATHL ApoOU, BHIOMPATh CHOCO0
cpaBHEHUs ApoOei.

IpencraBiasaTh JIECATUYHBIC npobu B BHU/JIC
OOBIKHOBEHHBIX Jpo0eii M OOBIKHOBEGHHBIE B BHIE
JIECSITUYHBIX, HCNO0Jb30BATh IKBHBAJEHTHBIE
MpeacTaBAeHUs IPOOHBIX YHCEN IIPH UX CPaBHEHHUU, IPU
BBIYHCIICHUSX.

Hcnonb3oBaTh necsATUYHBIC APOOH IpHU IpeoOpa3oBaHUU
BEJIMYMH B METPUYECKOM CHCTEME MEP.

BbINOJIHATH apudmMeTnyeckue necTBus c
OOBIKHOBEHHBIMH M JCCATHYHBIMH JIPOOSMH.

BpiuucassTh 3HaueHUs  BBIPAXKEHUM, coAepXKallux
OOBIKHOBEHHBIE U JECSITUYHBIE JpOOH, BBIIOIHATH
npeobpa3oBaHus IpoOeii, BLIOUPATH CIMOC00, MPUMEHATH
CBONiCTBA apudmMeTHIeCcKUX AercTBui 1St
panMoHaIN3aluy BEIYUCISHUHN.

CocTaBisITh OTHOLICHUS U IIPOIOPLUY, HAXOAUTH OTHOLLICHUE
BEJIMYMH, JCJIUTh BEJIUYUHY B JAHHOM OTHOILICHUMU.
HaxoauTh 3KCHepHMeHTAIbHBIM IMYTEM OTHOILIEHHE
JJIAHBL OKPYXKHOCTHU K €€ NuaMeTpy.
HNuTepnpernpoBaTh MacmTad Kak OTHOIICHUE BEJINYWH,
HAXOAUTh MacmTad TIUIaHa, KapThl W BBIYHUCIATH
paccTosIHUSI, UCTIOIB3YsI MacIITao.

OOBACHATH, UTO TaKOE MPOIEHT, YIOTPEOIATH OO0POTHI
pedn CcO CIOBOM «IPOIEHT». BbIpamkaTh INPOLEHTH B
JApo0sIX U IpoOU B MPOIEHTAX, OTHOLIEHNUE ABYX BEJIMYUH
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B IIPOLICHTAaX.
BBIYHCIATH MPOLEHT OT YUCJIA U YUCIIO 1O €ro MPOLCHTY.
Okpyriaarhb npodu u IIPOLICHTHI, HaXOJUTh
OpUOIMKEHUST YUCEI.

PemaTh 3agaum Ha YacTH, IPOLEHTHI, IIPOIOPIIUY, HA
HaxoXXJeHue Jpobu (mpoleHTa) OT BEJIUYUHBI H
BEJIMYHUHBI 110 €€ npodu (MpoLeHTy), Apodu (IponeHTa),
KOTOPBI  COCTaBJIsIST OJHA BEJIMYHHA OT JPYTOi.
IpuBoauTh, pa3dupaTh, OLEHUBATH  pPa3JIMYHbIC
pelIeHus], 3aIUCH PEIICHUI TeKCTOBBIX 3ajad.
HN3Baexkats wuHpoOpManmio wu3 TabIHUI W IHAarpamm,
HHTEPHPETUPOBaTh TaOJIWYHBIC JaHHbIC, ONpPEICIATh
HauOoJiblllee W HAMMEHbIIEEe U3 IPEJICTABICHHBIX
JIaHHBIX

39




IIpooonsicenue

Ha3panue
pa3neia (TeMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe cojeprkaHue

OcCHOBHBIE BH/bI 1€ATEIbLHOCTH oﬁyqamumxcn

Harnsanas
reomMeTpusi.
Cummertpus
(6 1)

OceBasi cHMMeETpUs.
LlenTpanbHasi CUMMETPHS.

IToctpoenue CUMMETPUYHBIX
duryp.

ITpaktuueckast pabora «OceBast
CUMMETPUSD.

CI/IMMeTpI/IH B IIPOCTPAHCTBEC

PacnosHaBaTth Ha dyeprexax U H300pa’KeHUIX,
n3o0paxkaTb OT pPYKH, CTPOMTH C  TOMOIIBIO
HUHCTPYMEHTOB durypy (oTpe3oxK, JIOMaHY10,
TPEyroJbHUK, MPsIMOYTOIbHUK, OKPY>KHOCTB),
CHUMMETPUYHYIO JAHHONH OTHOCUTEIBHO MPSIMOM, TOUKH.

HaxoauThs nmpumepsbl CUMMETPUU B OKPYXKAIOLIEM MHpE.
MopaenupoBaTth u3 OymMaru ase (pUrypbl, CHMMETPUYHBIC
OTHOCHUTEIIBHO MPSIMOI; KOHCTPYHPOBATh FT€OMETPUUECKHUE
KOH(UTYpaLNN, UCIIOJIB3Yysl CBOMCTBO CHUMMETPHH,B TOM
YHCJIE C MOMOUIBIO IU(PPOBBIX PECYPCOB.

HcciaenoBaTh CBOWCTBA U3YyUYEHHBIX (DUTYD, CBSI3aHHBIC C
CUMMETpHEel, HCIOIb3ysl HKCIIEPUMEHT, HaOIo[cHuE,
MOJEJINPOBaHHE.

O00CHOBBHIBATH, onpoBepraTb c TTOMOIIBIO
KOHTPIPUMEPOB YTBEPKIACHHUSI O CHMMETPHH (HUryp
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Breipaxxkenusic
oykBamu (6

)

Ilpumenenue OyKB UIsl 3alIHUCHU
MaTeMaTUYeCKUX BBIPKCHUN U

NPeUIOKEHUH. bykBeHHbIE
BbIPAYKCHUS u YHCJIIOBBIE
OJACTAaHOBKHU.

bykBennsbie paBeHCTBa,
HaXO0X/JICHUE HEU3BECTHOTO

KOMIIOHEHTa. DOpMYyJIbI

Hcnoab3oBaTh OYKBBI JUIsI 00O3HAYECHHSI YHUCEN, MPU
3alUCU MAaTEMaTUYECKUX YTBEPXKIACHUH, COCTaBIISITh
OyKBEHHBIE BBIPa’KEHHsI MO yCIOBUIO 3a/1a4H.
HccnenoBars HECIOKHBIC YHUCIOBBIE 3aKOHOMEPHOCTH,
HCIIOJIE30BaTh OYKBEI JJISI UX 3aIIHCH.

Berunciaareb YHCI0BOE 3HAYEHHUE OyKBEHHOT'O
BBIPQJKEHMS MPHU 3aJaHHBIX 3HAUECHUSIX OYKB.
3anuceiBarh  Gopmyabl: nIepuMerpa U IUIOLIAAU
NpsAMOYTOJIBHUKA, KBajpaTa; JUIMHBI  OKPY>XHOCTH,
IUTOIIAIM KPYTa; BBINOJHATH BBLIYHCJICHHUSI IO 3TUM
dbopmymnam.

CocraBiaarb (GopMyJibl, BbIpa)KaIOIIUE 3aBUCUMOCTU
MeXJy BEIWYMHAMU: CKOPOCTh, BPEMs, pPaCCTOSHUE;
1IeHa, KOJIMYECTBO, CTOMMOCTH; IPOU3BOJIUTEIIHHOCTD,
BpeMsi, 006EM paboOTHI; BBIIIOIHSTE BEITUCIICHUS 110 STHUM
bopmymam.

HaxoauTh HEU3BECTHBIN KOMIIOHEHT apr(dMETHISCKOTO
JECUCTBUSA
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Harasanas
reoMeTpusi.
Durypbl

Ha miockoctu(14

)

YeTbIpEXYTOJBHUK, IPUMEPHI
4eThIPEXYTOJIbHUKOB.
IIpssMOyTOJIBHUK, KBaJpart:
CBOMCTBa CTOPOH, YIJIOB,
AUaroHaseu.

HN3mepenue YIJIOB. Bunsr
TPEyroIbHUKOB.

IlepuMmeTp  MHOrOyrojJbHHKA.
ITnomane durypsl. Dopmynbt
nepuMeTpa u JI0IAaN
MPSIMOYTOJIbHHKA.
IMpubnmxénnoe U3MEpEHHUES
mromanu GuUryp.
ITpakTnueckas pa6ora

«IInomanb Kpyra»

HN3o06pakaTh Ha HEJIMHOBAHHON M KieTdyaTOU Oymare ¢
HCIIOJIb30BAHUEM 4ePTEKHBIX HHCTPYMEHTOB
YeTHIPEXYTOJIBHUKN C 3aJaHHBIMH CBOHCTBaAMH: C
rapauIe IbHBIMH, MIePIEHINKYJISIPHBIMH, paBHBIMU
CTOPOHAMH, MPSMBIMU YTJIAMH U JIp., paBHOOEIPEHHBIN
TpeyronbHuk. IIpeanarate u  o0cyxaaTs cnocoobl,
AJITOPUTMBI TIOCTPOCHMUSI.

HccaenoBaTh, MCHONB3Ysl SKCIEPUMEHT, HaOIIOAEHUE,
MOJEJIMPOBAHNE, CBOMCTBA MPAMOYIOJIbHUKA, KBAIpaTa,
pa3buBatb Ha TPEYTOJIbHUKU. OO0O0CHOBBIBATD,
ONPOBEPraTh C IOMOIIbI0O KOHTPIIPUMEPOB YTBEPKACHUS
O MPSIMOYTOJILHUKE, KBaJ[paTe, Paclo3HaABATh BEPHBIC U
HEBEPHBIE YTBEPKIACHUS.

HN3MepsiTh U CTPOUTH C ITOMOIIBIO TPAHCIIOPTHUPA YIJIBI, B
TOM 4YHCJI€ B MHOTOYTOJIbHHUKE, CPaBHHMBATh YIJIbI;
pacno3HaBaTh OCTpBIE, MNPsSMBIE, TYIble, pPa3BEPHYTHIE
yrael.  Pacmo3sHaBaTh, M300paskaTh  OCTPOYTOJIbHBIN,
OpPsIMOYTOJIbHBIH, TYIIOYT'OJIbHBIM, paBHOOEAPEHHBIH,
PaBHOCTOPOHHHUM TPEyTrOIbHUKH.

BpIuMcasATL  NEPUMETP  MHOTOYTOJIbBHHMKA,  TUIOLIAJb
MHOTOYTOJIFPHHKAa pa3O0MeHneM Ha HPsSIMOYTOJIBHUKH, Ha
paBHBIE (UTYpBI, HUCIIOJIH30BaTh METPUUECKUE €IUHHUIIBI
U3MEPEHUs AJIUHBI U MJIOIIAH.

Hcnonb3oBaTe mnpubdInkEéHHOe W3MepeHHe [UIMH U
miomaae Ha kiaeryatoid Oymare, NpHUOIMKEHHOE
H3MEpeHNEe JUIMHBI OKPYXHOCTH, IUIOIAAN Kpyra
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Ilpooonscenue

HazBanne
pasaena (TemMbl)
Kypca (4Hcj10 4acoB)

OcHOBHOe cojep:kaHue

OcHoOBHbBIE BHABI 1eSITeIbHOCTH 00y4aIOUIMXCsl

IMonoxuTtenbHbIE U

Ilenwsle uwncina. Moaynb ywucia,

IIpuBoauTHL NpPHMeEPBI MHCIOJB30BAaHUS B peajbHOMU

oTpHIATe/bHbIe reoMeTpuyecKasl HMHTepIpeTaIus JKM3HH TIOJIOKUTEIBHBIX U OTPUIATEIILHBIX YHCEI.
qucaa MoayJrsi. UucIoOBBIE MPOMEKYTKH. HN3o06pakaTk 1Heible 4YHCIA, IOJOXHUTEIbHBIE U
(40 u) OTpHULATEJIbHBIEC YMCJIa TOYKAMU Ha YMCJIOBOM IIPSIMOM,
ITonoxuTensHBIE U OTPULIATEIHLHBIC
HMCNO0Jb30BaTh YHCIOBYIO IPSIMYIO s CPaBHEHMS
qucna. CpaBHeHHE
qHCcell.
MOJIOKUTEIIBHBIX u
IIpuMeHsATHL NpaBHJA CPAaBHEHUS, YNOPAJA0YHBATH
OTpHIIATEIILHBIX qHCe. .
o LieJIble YHCiIa; HAXO0AUTh MOJY/b YHCIHA.
Apudmernyeckue nedcTBUS  C
DopMyIHPOBATH npaBuia BBIUHCIICHUS c
MOJIOKUTEIbHBIMU u
MOJOKUTENBHBIMU M OTPUIATEJIBHBIMU  YHCJIAMHU,
TPULATSIIEHBIMHU YHCIIAMH. o
orpunare ¢ HAXOAMTh  3HA4YeHHMsl  YHCJOBBIX  BBIpa)KEHUH,
Penrenme TekcTOBBIX 3a7a4 colepXKalux JACHWCTBUS C  MOJOXUTEIbHBIMH U
OTPHULATEIIBHBIMU YHCIaMHU.
IIpuMeHATH CBOMCTBA CIOXKEHUSI U YMHOXEHUs IJIs
peoOpa3oBaHUsI CyMM U IPOU3BEACHUN
IpencraBienne IIpaMmoyrosubsnas cucrema OO0bsicHATH " HJLIIOCTPUPOBAThH MOHSITHE
JaHHBIX KOOpIWHAT Ha IUIOCKOCTH. NPSIMOYTOJIBHOM CHCTEMBI KOOPAMHAT HA TJIOCKOCTH,
6 ) KoopanHaTbl TOUYKH Ha IUIOCKOCTH, HCIIOB30BATh TEPMHUHOJIOTHIO; CTPOUTH Ha

abcrycca U opaUHAaTA.

CronOuatsie u KpYyTOBBIE
UarpaMMBl.
ITpakTuueckas pa6ora

«HOCTpOGHI/Ie AuarpamMmmm».

KOOpI[HHaTHOﬁ INIOCKOCTU TOYKHU H (1)I/II‘ypI)I 1o

3aJlaHHBIM ~ KOOpPJAMHATaM, HAXOAMThL KOOPIHUHATHI
TOYEK.
Yurarh crOonO4aThle M KPYroBbIE  JUArpaMMBI;

HUHTEepHnpeTupoBaTb MAaHHBIC,
AuarpaMMBbl.

CTPOUTHL CcTONOYATHIC
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PemmeHnne TEKCTOBBIX 3ajad4,
coep KaImx JIaHHBIC,
npesicTaBJIeHHbIE B TabIunax u
Ha JuarpaMmmax

Hcnonb3oBars uHGOPMANMIO, TPEACTaBISHHYIO B
Tabnaunax, Ha JuarpaMMax JUIsl peIIeHNs] TeKCTOBBIX 3aad
M 3a7a4 U3 peasibHOM KU3HU

Harnsanas
reomMeTpusl.
Durypsbl

B npocTpaHcTBe(9 u)

ITpsiMOyTOJIbHBIN
napasnenenuries, Kyo, nmpusma,
nupamMua, KOHYC, IHJIHHID,
map u cdepa. HM3obpaxenue
IPOCTPAHCTBEHHBIX duryp.
ITpumepsr pa3BEpTOK
MHOTOT'PAaHHUKOB, IIMJIMHApPA U
KOHYca.

IIpakTrueckas pabota
«Co3manue MoOJIeJICH
IIPOCTPAHCTBECHHBIX (QUTYPY.

ITonsitme o06BEMA; eIUMHUIBI
n3Mepenuss o0béma. OOBEM
MPSIMOYT'OJIBHOT'O

napajuieJenuIiesa, KyOa,

dopmyitel 06BEMaA

PacnosHaBaTh Ha dYeprexax, PHUCYHKaX, OIUCHIBATH
NUpaMuay, NpU3My, HUIHHADP, KOHYC, 1Iap, H300paxKaTh
HX OT PYKH, MOAeJHUPOBATH N3 OyMmarw, IUIaCTHUIIMHA,
npoBosiokn u  ap. IIpuBoaMTH NpHUMepPBI OO0BEKTOB
OKpY>aIoIIero Mupa, UMeIomux (popMbl HaA3BaHHBIX TEJI.
Hcnonb30BaTh TePMHHOJIOTHIO: BepIIMHA, pedpo, IpaHsb,
OCHOBAHME, BBICOTA, PAJMYC U JUAMETP, pa3BEPTKa.
H3zyuars, HCIIOJIB3YSl  OKCIEPHUMEHT, HaOJIoICHHE,
HU3MEPEeHHE, MOJICIINPOBAHHE, B TOM YHCIIE KOMIIBIOTEPHOE, U
ONUCHIBATH CBOMCTBA Ha3BaHHBIX TEJ, BbIABJIATH
CXOACTBA W Pa3IMYMs: MEXIy NUPaAaMHUIOH M NPHU3MOU;
MEXy IHJINHJIPOM, KOHYCOM H IIapOM.

Pacno3naBaTh pa3BEPTKH Iapajulesienuiena, Kyoa,
MIPU3MBI, MMUPaMUJIBL, KOHYca, UIHHIPA;
KOHCTPYHMPOBATH JJaHHBIC TeJIa U3 Pa3BEPTOK, CO37aBaTh
nx moznenu. Co3gaBaTh MOAEJH IPOCTPAHCTBEHHBIX QUTYDP
(13 Oymaru, IpOBOJIOKH, IUIACTUJIMHA U IP.)

H3mepsAThL Ha MOJEJNAX: JUIMHBI pEOEP MHOIOIPAHHMKOB,
IuaMeTp mapa.

BbpIBOAUTH dopmyay o0BéMa MPSIMOYTOJIBHOTO
rmapaJsuiesieIune/1a.

Beruucasate mo ¢gopmyaam: 00bEM TPSIMOYTOIBHOTO
napajiejenunena, Kyba;  HCIIONb30BaTh  ©AWHHIIBI
U3MEPEHUs 00BEMa; BbIYUCJIATH 00BEMBI Tel,

COCTaBJICHHBIX M3 KyOOB, MapajulelielUIIe/IOB; pelaTh
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3aga4u C pCaJIbHbIMHU JaHHBIMU

IloBTOpEHHE, IToBTOpEeHHE OCHOBHBIX MOHATUN | BBIYMCIATH 3HAYEHUS BbIPAKEHUN, COAEPIKALIUX
obo0menne, U METOIOB KyPCOB 5 1 6 KJIACCOB, | HATypaJibHBIE, 1IEJIbIE, MMOJIOKUTEIbHBIE U
cucTeMaTH3alus 00001IeHNe N CHCTEMATH3AUMS | OTpHIATEIbHBIC

(20 u) SHAHW 4uciia, OOBIKHOBEHHBIC U JECSITHUYHbBIC ApOOH,

BBITIOJIHSITE IIPEOOPA30BAHUSI YHCEII ¥ BEIPA)KCHUH.
BbiOupaTh cliocod CcpaBHEHHS YHCEJ, BBIYMCICHUM,
NPUMEHATH CBOMCTBA apu(pMETHISCKUX NEeUCTBUM IS
panoHaIN3allui BbIYUCICHUH.

PemaTe 3a1a4uu U3 peanbHOI )KU3HU, NPUMEHSITh
MaTeMaTU4YeCKHe 3HAHUS [JIs PELICHUS 3ajad U3 JpyTrux
MIPEeIMETOB.

Pemartp 3agaun pa3HbIMH €10CO00aAMH, CDABHUBATD,
BBIOMPATH CIOCOOBI PELICHUS 3aJayH.

OcyumecTBISITh CAMOKOHTPOJIb BBIIIOJIHACMBIX ACHCTBUI
U CaMOIIPOBEPKY PE3yabTaTa BBIUUCICHUN

ITpu pa3zpabotke paboueil IporpaMMbl B TEMAaTHYSCKOM MJIAHUPOBAHUU JTOJDKHBI OBITh YUYTCHBI BO3MOYKHOCTH
HCIIONB30BAHUS  DJCKTPOHHBIX  (IIMPPOBBIX) 00pa3oBaTEIbHBIX  PECYpCOB,  SBISIIONIUXCSA  y4eOHO-
METOJIUYCCKUMH MaTepuaiaMu (MYJIbTUMECIUWHBIC HPOTrPaMMBI, JJCKTPOHHBIC YYCOHMKHA U 3aJav4HUKH,
SJICKTPOHHBIC OHWOJIIMOTEKH, BHUPTYyaJIbHBIC JIA0OPATOPHUU, HUTPOBBIC IPOrpaMMBbI, KOJUICKIIUU IHPPOBBIX
00pa3oBaTeIbHbBIX PECYPCOB), UCIIOIb3YEMbIMH JIJIsI OOYUEHHSI U BOCIUTAHUS Pa3JIMYHBIX TPYIII [10JIb30BaTENCH,
MPE/ICTABIICHHBIMU B DJICKTPOHHOM (LU(PPOBOM) BHUJIE U peaTU3YIOUUMH AugaKkTHdeckne Bo3moxxkHoctu UKT,
CoZlepIKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 0Opa3OBaHUH.

45



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIACCBI

LEJIM U3YYEHUA YYEBHOI'O KYPCA

Anrebpa sIBISICTCS OJHUM U3 ONOPHBIX KYPCOB OCHOBHOM IITKOJIBL:
OHa  oOecmeyuWBaeT  HW3yYCHUE  JPYTHX  JUCHUIUINH,  KakK
€CTEeCTBEHHOHAYYHOTO, TaK ¥ TYMAaHHUTAPHOTO IIHUKJIIOB, €€ OCBOCHHE
HEOOXOAUMO JJIsI TIPOJIOJDKCHUST OOpa30BaHHUsA U B IIOBCECIHCBHOM
)ku3HU. Pa3zBuTHe y o0OyYarOmIUXCsl HAYYHBIX IIPCICTABICHUU O
MPOUCXOXKJICHUHUHU CYIITHOCTH alredpandecKkux abcTpaknuii, crrocode
OTpaXCHHUSI MAaTCMAaTHYECKOW HAyKOW SBJIICHHUH H IIPOLIECCOB B
npuposic U OOIIecTBE, POJIM MAaTEMAaTUYCCKOTO MOJICIUPOBAHUS B
HAay4YHOM IIO3HAHHUH W B IPAKTHUKE CHOCOOCTBYeT (POPMHPOBAHUIO
HAay9YHOTO MHPOBO33PCHUS U KaYECTB MBIIIJICHUS, HCOOXOAUMBIX I
aganTallid B COBPEMCHHOM LHU(poBOM obOmecTBe. l3yueHwue
anreOpbl €CTECTBEHHBIM O0pa3oM OOECIIeYMBACT PA3BUTHE YMEHUS
HabIOmaTh, CpaBHUBATh, HAXOJAWTHh 3aKOHOMEPHOCTH, TpelOyeT
KPUTHYHOCTH  MBIIUJICHUS, CIIOCOOHOCTH  apryMCHTHPOBAHHO
00OCHOBBIBAaTh CBOU JACUCTBHSA W BBIBOABI, (DOPMYIIMPOBATH
yTBepkaeHus. OcBoeHHEe Kypca anreOpbhl OOecIrieunBaeT pa3BUTHE
JIOTHYECKOTO  MBINUICHUS  OOyYalOMIUXCS: OHH  HCHOJIB3YIOT
JCIYKTUBHBIC W WHIYKTHUBHBIC pPACCYXJICHUS, OO0OOIICHUEe |
KOHKpEeTHu3aIuio, abctparupopanue u anajgoruto. O0ydeHue anreope
pearoaaraeT 3HAYUTCIILHBIA 00BEM CaMOCTOSITCIILHOU
JICITEIBHOCTH OOYYarOIIUXCs, TOPTOMY CaMOCTOSITCIIBHOS PCIICHUC
3a7gaq €CTECTBCHHBIM obpaszom SIBISICTCS peamm3anuei
JIEATEIbHOCTHOTO MPHUHIAIIA 00yYeHUS.

B cTpykType mporpamMmmbl yaeOHOTO Kypca «Anredbpa» OCHOBHOU
IIKOJIBI OCHOBHOE MECTO 3aHUMAIOT COJACPIKATEIbHO-METOINUCCKIE
TuHUN: «Yucaa U BBIYUCICHUS», «ANTCOpPaUUCCKUE BBIPAXKCHUS;
«YpaBHeHuss u HepaBeHCTBay; «Dyukoun». Kaxmas wu3z 3THX
COEPIKATCIFHO-MCTOTUUYCCKUX JINHUI Pa3BUBACTCS HA MPOTSHKCHUU
TpEX JET U3yUEeHHUs Kypca, EeCTECTBEHHBIM 00pa3oM IeperuieTasich u
B3aMMOJICHCTBYS C IPYTUMHU €ro JUHHUAMH. B Xo/e u3ydeHus Kypca
00y4YarommMcs IPUXOIUTCS JIOTUUYCCKU PaCCYXKIaTh, UCIOJIb30BaTh
TEOPETUKO-MHOXECTBEHHBIN SI3BIK. B CBSI3M C 3THUM IIejaecooOpa3Ho
BKJIIOYUTH B  OpOrpaMMy  HEKOTOpBIE  OCHOBBI  JIOTHKH,
IIPOHU3BIBAIOIIHE BCE OCHOBHBIC pas3leiibl MaTEeMaTHYSCKOTrO
00pa30BaHUs UCTOCOOCTBYIOIIHE OBJIAJICHUIO OOYJAFOIIIUMUCS OCHOB
YHHUBEPCAIBHOTO MaTeMaTHYECKOTO sA3bIKa. TaknuM oOpa3oM, MOKHO
YTBEPKIIaTh, UYTO COJICPKATCIBHON U CTPYKTYPHOH OCOOCHHOCTBHIO
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Kypca
«Anre0Opay sIBISIETCSI €r0 MHTEIrPUPOBAHHBINA XapaKkTep.
Coneprxkanve TUHUHN «UHuciaa U BRIYUCIICHUS CIIYKUT OCHOBOM LTSI
JajgbHEHIIero M3ydeHUs MaTeMaTHKH, CIOCOOCTBYET pPa3BUTHIO Y
00y4Yarommxcsi JOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHHUIO YMCHUS
HOJB30BaThCs aaropuTMaMH, a TaK>XXe OPpUOOPETCHUIO
OPAKTUYCCKUX HaBBIKOB, HCOOXOJMMBIX IS TTOBCCIHCBHOU >KU3HH.
Pa3zBuTHe TIOHSTHS O 4YHCIIC B OCHOBHOI IIKOJIE CBSI3aHO C
palMoOHaIBPHBIMH UUPPAIHOHAIBHBEIMU YHUCIaMU, (POPMHUPOBAHUEM
OPCACTABICHUN OJICHCTBUTCIBHOM YHCIC. 3aBEpIICHUE OCBOCHUS
YUCJIOBOW JIMHUM OTHECEHO K CcTapuieMy 3BeHy OOIIero
oOpa3oBaHMUS.

CoxmeprkaHue ABYX anreOpandecKuX JIMHUN — «AnreOpandecKkue
BEIpQXKCHUSI» U «YPaBHCHHUS H HCEPABCHCTBa» CIIOCOOCTBYyeT
dopmupoBaHHIO y OOyYaONIMXCSI MaTeMaTHYECKOTO armapara,
HEOOXOJAMMOTO JJIsl pelleHus] 3ajJad MaTeMaTHKH, CMEXHbBIX
OpPESAMETOB W NPAaKTHKO-OPUCHTHPOBAHHBIX 3aJad. B OCHOBHOM
IKOJIe YYeOHBIH MaTepHuall TPYIITUPYETCS BOKPYT PAIlTMOHATBHBIX
BBIpaKeHUM. AjlireOpa JeMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKH KaK
sI3BIKA TSI TOCTPOCHHUSI MaTEMaTHYCCKHX MOJECH, ONMHCaHUs
IIPOIIECCOB M SBJICHUI peanbHOTr0o Mupa. B 3amaum oOydeHUs
anreOpe BXOMSIT TaK)Ke AajibHelIee pa3BUTHE AJITOPUTMHYECKOrO
MBIIIJICHUsI, HEOOXOIMMOTO, B YaCTHOCTH, Ul OCBOCGHHUSI Kypca
UH(GOPMATHUKH, u OBJIQJICHUC HaBBIKAMU JICTYKTHBHBIX
paccyxnenuti. [Ipeobpa3zoBaHne CHMBOJIBHBIX (OPM BHOCHUT CBOH
cnenuPUIESCKUN BKJIAJ B Pa3BUTHE BOOOPaAXKEHUS, CIIOCOOHOCTEH
K MaTeMaTHYE€CKOMY TBOPYCCTBY.

Copepxxanue (pyHKIHUOHAIBHO-TpAa(PUICSCKON JIMHUU HAIICJICHO Ha
MMOJYYCHUE MIKOJIbHUKAMHU 3HAHUU O (PYHKIUSIX KaK BaKHCHUIIICH
MaTeMaTHYeCKOW MOJENIM JUISi OINHUCAaHWUsI ¢ HCCIICIOBaHUS
pa3zHooOpa3HBIX TIPOIECCOB W SIBJICHWH B TIpUpOJie U OOIIecTBE.
WN3ydyeHnne »TOro marepuaiia  CIOCOOCTBYET  pa3BUTHIO Y
00y4aroIIUXCsl YMEHHUS UCIIOJIb30BaTh Pa3JIMYHbIC BBIPA3UTEIILHBIC
cpencTBa s3bIKa MaTEeMaTHKH — CJIOBECHbIC, CHUMBOJIMYECKHE,
rpa¢uyeckue, BHOCUT BKJIaJl B (OPMHUpPOBAHHEC IPEACTABICHUN O
PO MaTEMaTHUKU B PAa3BUTHUH IUBHUIU3AIUN U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YUEBHOM IIJIAHE

CormacHo yuyeOHOMY TUIaHy B 7—9 Kilaccax M3ydaeTcsl yueOHBIN
Kypc «AnredOpa», KOTOPBIH BKIOYACT CJICAYIOIIHE OCHOBHBIC
pa3zeisl coaepIKaHUs: «Yucna u BBIYHCIICHUS,
«AJTreOpandyecKue BBIPAKCHUS», «YPaBHCHUsS U HCEPABCHCTBa»,
«DYHKIIUW.
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Y4eOHBIH IUTaH Ha U3y4deHHEe anreOpsl B 7—9 Kjaccax OTBOJMT
HE MeHee 3 ydeOHBIX YacOB B HEJEII0 B TEUYEHHE KaXIOTo rojaa
00y4eHHs, BCEro 3a TpH rojaa o0ydeHuss — He MeHee 306 ydeOHBIX
4acoB.

COAEPXAHHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHN )

7 kIiacc

Yucna u evluucnenusn
PannonansHele yucna

JdpoOu OOBIKHOBCHHBIC U ICCATUYHBIC, IEPEXO] OT OJTHOU (HOPMEI
3armucHu apooel k npyroi. I[ToHATHE pallMOHAIBHOTO YHCIA, 3aIlUCh,
CpaBHEHHE, yHopsiTOoYnuBaHNE palroHaIbHBIX qHCell.
ApudmeTndeckue ISUCTBUS C PAllHOHAIBHBIMHU YUCIaMHu. PenieHue
3a7a4 U3 peajibHOU MPAKTUKU HA YacTH, HA APOOH.

Crenenp ¢ HAaTypaJdbHBIM  ITOKa3aTeJIeM: omnpeneicHue,
npeoOpa3oBaHUE BBIPAKCHUII Ha OCHOBE OIIPENCIICHUS, 3aIliuCh
Oospmux ywucel. [IpoeHThI, 3allMCh HPOIIEHTOB B BHAC JIPOOU U
IpoOW B BHIE MPOICHTOB. TpHM OCHOBHBIC 3aJadd Ha IIPOIICHTEHI,
pelmieHue 3agay u3
peanbHOM NpPaKTUKH.

IIpnMmeHeHne MPU3HAKOB JASITUMOCTH, PA3JIO’KEHHUE HA
MHOYUTEIIU HaTypPaJIbHBIX YHCEII.

PeanpHBIC 3aBUCHMOCTH, B TOM YHCJIC IIpsiMasi U oOpaTHas
OPONOPIHUOHAIBHOCTH.

Ancedpauueckue ewvipajrcenus

IlepemeHHbIe, YHMCIIOBOE 3HAUEHHUE BBIPAKEHHUSI C TIEPEMEHHOM.
JomycTuMblie 3HaUCHUS TIEpeMeHHBIX. [IpeacTaBieHne 3aBUCUMOCTH
MEXy BEIIMUYHMHAMHU B BUJC popmynbl. BeruncieHus no ¢popmyiaam.
IIpeoOpa3zoBaHue OYKBCHHBIX BBIPAXKCHHUU, TOXICSCTBECHHO pPaBHBIC
BBIpa)KCHHUS, TIPaBUJIa MPEOoOpa30BaHUI CYMM U IIPOU3BEICHUN, Ipa-
BHUJIAa PACKPBITHUSA CKOOOK ¥ MPUBEACHUS MOJTOOHBIX CIIaraeMBbIX.

CBoiicTBa CTEIICHU C HAaTypPaJIbHBIM IMOKA3aTCJICM.

OnmHousieHbl 1 MHOTOWIEHBI. CTereHb MHorowieHa. CioxeHue,
BBIYUTAHUEC, YMHOXXCHHUEC MHOTOYWICHOB. DOpPMYIBI COKPAIIEHHOTO
YMHOXXEHHS: KBaJpaT CYMMBI H KBajapar pa3HocTH. Dopmyia
pa3HOCTH KBaApaToB. Pa3zmokeHWe MHOTOWICHOB Ha MHOXXHUTEIH.

Ypaenenua

VYpaBHeHHE, KOPEHb YypaBHCHHsS, MNpaBwWia Ipeodpa3oBaHUS
YpaBHEHUSI, pABHOCHUJIBHOCTh YPaBHEHUM.

JluneiitHoe ypaBHEHHE C OJHOM MEpPEeMEHHOW, YWUCIO0 KOpHEH
JIMHEMHOTrO  ypaBHEHWs,  pEUIeHWE  JIMHEWHBIX  ypaBHEHUM.
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CocTraBineHue ypaBHEHUN MO YCIOBHIO 3aJaudu. PernreHune TeKCTOBBIX
3aJ1a4 C TIIOMOIIBIO YpaBHECHUM.

JIuneiiHoe ypaBHEHHE C JBYMsI NEPEMEHHBIMH U €ro Tpaduk.
Cucrema JaBYX JHMHEHHBIX YpPaBHEHHMH C ABYMSI II€PEMEHHBIMH.
Pemenne cucrteM ypaBHEHHMII cOCOOOM TOJACTaHOBKH. [Ipumepsl
pEeIIeHNs] TEKCTOBBIX 3a/a4 C IMTOMOIIBIO CHCTEM YpPaBHECHHI.

Koopmunatel u rpadukn. OyHKIANA

Koopannara Touku Ha mnpsmoi. UYwuciaoBble TTPOMEKYTKH.
PaccTosinue mexay AByMs TOUKaAaMHU KOOPJAWHATHOW MPSMOMH.

IIpssmoyronbHasi cucreMa koopauHat, ocu Ox u Oy. AbGcnucca u
OopJIMHaTa TOYKH Ha KOOpAWHATHOI 1tockoctu. [Ipumeps! rpadukos,
3amaHHbBIX popMysiaMu. UteHue rpad) MKoB peaJbHBIX 3aBUCHMOCTEH.

TTousitne pyuknmu. 'padpuk dyaknuu. CBoiicTBa QyHKIINHA. JIMHEH-

Hast GyHKOMs, € rpaduk. ['padpuk pynknnuu y = [x|. ['padnueckoe

pelIeHne TMHENHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YPAaBHEHUH.

8 knacc

Yucna u evluucieHus

Ksanpatusiii kopeHs u3 yncia. [loHsaTe 00 HpparmoOHAIIBEHOM
quciie. JlecAaTHUHBbIE TPHUOJMOKEHUS HUPPANUOHAIBHBIX  YHCEI.
CpoiicTBa apudMEeTHYECKUX KBaJApPaTHBIX KOpPHEHW U HUX
OpUMCHCHHE K NOPcOOpPa30OBAHUIO YHCIOBBIX BBIPAXKCHUN U
BBIYHCIICHUSIM. JleiCcTBUTEIIbHBIC YHCJIA.

Crene’b ¢ LeJBIM MoOKazareseM u e€ cBoiictBa. CranmapTHas
3aIiCh Yucia.

Anzebpauueckue evlparxcenus

KBazpaTHbiii TpEXulieH; pa3jioKeHHE KBaJApaTHOro TpEXujieHa Ha
MHOYHUTEITH.

AnreOpandeckass npoO6b. OCHOBHOE CBOWCTBO aireOpandecKon
poou. CroxxeHnue, BBIYHTAHHE, YMHOXKEHHE, neJIcHue
anrebpamdeckux Apobeil. PanmoHampHBIE BBIpAXCHHUS W HUX
npeoOpa3oBaHUE.

Ypasuenusn u nepasencmea

KsanpatHoe ypaBHeHHe, GopMysia KOpHEH KBaIpaTHOTO YpaBHESHHS.
Teopema Buera. Permienue ypaBHeHUH, CBOJASIIMXCS K JUHEUHBIM U
KBagpaTHBIM. [IpocTeiime npoOHO-pannoHaIbHEIC YPAaBHCHUS.

I'padmueckas nHTEpHpEeTaAnUs YPAaBHSHUU C IBYMS MEePEMEHHBIMU
U CHUCTEM JHUHEHHBIX YpaBHEHUHN C ABYMs MepeMeHHbIMU. [Ipumepsnl
peIIeHus] CUCTEM HEJIWHEWHBIX YpaBHEHUU C ABYMS TIEPEMEHHBIMH.

Pemrenue TeKCTOBBIX 3a7ad ajircOpamdecKUM CHOCOOOM.

YucnoBble HEpaBEHCTBA M UX cBoWcTBa. HepaBeHCTBO ¢ OJHOM
nepeMeHHo#. PaBHOCUIIBHOCTH HEpaBeHCTB. JInHeliHbIe HEpaBEeHCTBA
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c onHOW mnepeMeHHOW. CucTeMbl JUHEWHBIX HEPaBEHCTB C OJHOM
EPEMEHHOM.

Dyukyuu

IMonstue ¢dynkuun. OOCHACTH OIPEHCICHUS ¢ MHOMXCECTBO
3HaueHni QyHKnu. CriocoOb! 3amaHust pyHKIHIM.

I'paduk dynkimmu. Urenue cBOMCTB GyHKOHHU 1O € rpaduky.
IIpumepsr rpaduKoB GYHKIIUH, OTPAKAKOIIUX pealbHBIC MPOIECCHI.

DyHKIUH, OTTUCHIBAIOIINE TIPSIMYEO U OOPaTHYIO MPOTOPIIHOHAIHHBIC
3aBUCHUMOCTH, WX TpauKu.

Dyuxn y = x>, y=x3,y =Jx, y =|x.

I'padnueckoe pemenne ypaBHEHHUH U CHCTEM YpaBHEHHH.

9 xiacc

Yucna u evluucnenusn
JlelicTBUTENBHBIC YHCIIA

PauyonanbHble 4uciia, UppalMOHaJIbHbIE 4YHCJIAa, KOHEYHBIE U
OCCKOHCYHBIC ACCATHYHBIC ApoOHU. MHOKECTBO ICHCTBUTCIBHBIX
YHUCeJl, JCHCTBUTCIBHBIC YHCIAa KaK OCCKOHCYHBIC JCCATHUYHBIC
IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOYXECTBOM
JNEHUCTBUTEJIBHBIX YHCEJ U KOOPJIAMHATHOW MPSIMOM.

CpaBHEHHE NEUCTBUTEIBHBIX YHCEN, apU(PMETHUECKHUE ICUCTBUS
C NE€WCTBUTEJILHBIMU YHUCIAMHU.
W3mepenusi, TPpHONIKCHAS, OLCHKH

Pa3Mepsl OOBEKTOB  OKPYXKAIOIIEro  MHpPA, JIHUTEIBHOCTH
MIPOIIECCOB B OKPYIKAIOIIEM MHUpE.

IpubnuxEHHOEC 3HAYCHUE BEIUYUHEI, TOUHOCTH HPUOIMIKCHUSI.
Oxkpyrnenue yucen. [Ipukuaka 1 OIeHKa pe3yIbTaTOB BEIYUCICHHH.

Ypagnenus u nepasencmea
VpaBHeHUS ¢ OHOM EpeMEeHHON

JIuneitHoe ypaBHeHue. PemieHue ypaBHEHHUH, CBOISIIUXCSA K
JUHEWHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHeHUI, CBOOALIUXCS K
KBaJpaTHbIM. bukBanpatHoe ypaBHeHue. IIpumepsl pemieHus
ypaBHEHUH TpeTbell U 4eTBEPTON CTENEeHEeH pas3loKEeHUEM Ha
MHOXUTEJIH.

Pemenue ApoOHO-paTHOHATIBHBIX ypaBHEHUM.

Pemrenne TeKCTOBBIX 3a71a4 aJireOpandeckKuM METOJIOM.

CucteMbl ypaBHEHUH
VYpaBHeHHE € ABYyMsI II€pEMEHHBIMH M ero rpaduk. Pemrenne
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CHUCTEM JBYX JIMHCHHBIX YpaBHCHUU C JOBYMs IIEPCMCHHBIMHU.
Pemenne cucreMm IByX ypaBHEHHM, OJIHO U3 KOTOPBIX JIMHEHHOE, a
Ipyroe — BTOpOU cTerneHu. [ padudeckasi MHTEPOPETAILIUSI CHCTEMBI
YpaBHCHHU C JIBYMS HNEPESMCHHBIMH.

Pemrenne TEKCTOBBIX 3a/iad alreOpamdecKUM CIIOCOOOM.
Hepasencrpa

YHucnoBble HEPpABEHCTBA U UX CBOMCTBA.

Pemenne 1uHENHBIX HEPAaBEHCTB C OJHOU nepeMeHHOU. Pemenue
CHUCTEM JIMHEWHBIX HEPABEHCTB C OJHOU mepemeHHoi. KBaapaTtHbie
HepaBeHCTBa. [ paduyueckasi MHTEPIIPETAIIUs HEPABCHCTB U CUCTEM
HEPABEHCTB C JIBYMsI IEPEMEHHBIMU.

Dynkyuu
KBanparuunast pyuknusi, e€ rpaduk u ceoiictBa. [Tlapadona,
KOOPJIMHATHI BEPIIUHBI TapaboJIbl, OCh CHMMETPHH ITapaOOIbl.

I'padukn ¢ynxumii:
_ _ _k 3 , _ .
vy =kx, y = kx + b, y=2.y =X,y %@g, y=|X| u uxX cBo¥cTBaA.

Yucnosvle nocnedosamenbHocmu

OmnpeneneHne n CrocoOb! 3aaHMs IHCIOBBIX MOCIEA0BATEILHOCTEH

ITousartue YHCJIOBOM ITOCJIEAOBATEIBHOCTH. 3amanue
MOCJIEIOBATCIILHOCTH PEKYPPECHTHON (popmynoi u Gopmyiioi n-ro
qIJICHA.
Apudmernueckas W TeoMeTpUYECKas MPOTPECCUH

ApudmeTndeckasi U TeOMETpUISCKas Iporpeccuu. opMyabl #-TO
qieHa apuPMETHICCKONM W TEOMETPHUUYECKOW NPOTPECCHU, CYMMBI
TIEPBBIX 71 YICHOB.

HN3o0pakeHue 4YICHOB apU(PMETHYECCKON U TI'C€OMETPUUYCCKOU
Nporpeccuii ToUYkamMu Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEWHBIH u
9KCIIOHEHIIUAIBbHBIN pocT. CII0XKHBIE TIPOLEHTHI.

[UTAHMPYEMBIE TIPEAMETHBIE PE3YJIbTATBI OCBOEHUSI
PABOYEUN ITPOI'PAMMBI KYPCA (I10 TOAAM OBYYEHI )

OcBoeHne y4yeOHOTO Kypca «Anredbpa» Ha ypoOBHE OCHOBHOTO
obmiero  oOpa3oBaHUS  JOJDKHO  OOCCIICYMBATH  JIOCTHIKCHHC
CIIEAYIOMIUXIPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

7 KJacce

Yucna u éviuucnenusn
— BeImmosrHsATh, coyerass YCTHBIC W ITMCBMCHHBIC IIPUEMBI,
apudMeTHIeCcKNe ASUCTBUSI C PAllHOHAIBHBIMU YHUCIIaMH.
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— Haxoaute 3HaYeHWsT YHCIOBBIX BBIPAXKEHHH; IPUMEHSTH
pa3zHooOpa3HbIe CITIOCOOBI M TPUEMBI BEIUYHMCIICHUS 3HAYCHUH TPOOHBIX
BBIP@)XXCHUH, CONEpKAINX OOBIKHOBEHHBIE U JIECSITUYHBIE JPOOH.

— TlepexoauTh OT oOmHOUW (OPMBI 3alMCH YHUCEI K APYTou
(mpeoOpa3oBBIBaTh  JECSATHYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITUYHYIO, B YaCTHOCTH B OCECKOHEUYHYIO
JNECSITUIHYIO TPOOBH).

— CpaBHUBATh M YIOPSIOYMBATH pallMOHAJIbHBIC YHCIIA.

— OKpyTJIATh YHuCIA.

— BBINONHATE OPUKUAKY U OLIEHKY pe3yibTaTa BRIUMCIICHUN,
OIICHKY 3HAYEHUM YHCIOBBIX BbhIpaXCHUM. BBIMOIHATH 1eficTBUS CO
CTEINEHSIMU C HAaTypaJIbHBIMU ITOKa3aTEIsSIMU.

— IIpuMeHsIT, NpU3HAKU  ACJIMMOCTH, pPas3JIOKEHUE Ha
MHOXXHUTEJIUHATYPaJIbHBIX YHCE.

— Pemats mpakTUKO-OpUEHTUPOBAHHBIE 3aJayM, CBsS3aHHBIE C
OTHOLICHUEM BEJIUYUH, OPOMOPLHUOHAIBLHOCTHIO BEJIMYMH,
MpOLIEHTAMH; UHTEPHPETUPOBATh pe3yJbTaTbl pemIeHus 3ajad ¢
y4€TOM OrpaHUYEHUM, CBA3AHHBIX CO CBOWCTBAMH paccMaTpPUBAEMBbIX
00BEKTOB.

Anzebpauueckue evlparxceHus

—  MHcnoms30BaTh anrebpandecKkyro TEPMHUHOJIOTHIO u
CUMBOJIMKY, IIPUMCHITH €& B TIpOIlECCE OCBOCHUS Y4YCOHOTO
MaTepuana.

—  HaxoanTts 3HadeHNs OyKBEHHBIX BBIPAXXCHHUU INPU 3aTaHHBIX
3HAYCHUSIX TIEPEMEHHBIX.

—  BremomHATe  npeoOpa3oBaHUS — IIEJOTO  BBIPAXKEHHUS B
MHOTOWICH NPHUBEIACHUEM TOJOOHBIX CJIaraéMBIX, PacKPBITHEM
CKOOOK.

—  BbpIoaHATE YMHOXEHHUE OJHO4YJIeHAa Ha MHOTOYJIEeH |
MHOTOYWICHA Ha MHOTOWICH, IPUMCHATHh (POPMYIIBI KBaJipaTa CyMMBI U
KBaJipaTa pa3HOCTH.

—  OcymiecTBAATHh Pa3jIOKEHHUE MHOTOUYICHOB Ha MHOXHUTEIH C
ITOMOIIILIO BEIHECCHHS 3a CKOOKH OOIIEro MHOXKHTENSI, TPYIITHPOBKH
cllaraeMbIX, IPUMEHECHHUA (POPMYJ COKPAIIEHHOTO YMHOKCHUS.

—  Ilpumensare mpeobOpa3zoBaHUS MHOTOWICHOB IS PEIICHUS
pa3IUYHBIX 33729 U3 MaTeMaTHUKH, CMEKHBIX IIPESIMETOB, U3 PCATbHOMN
MIPaKTHKH.

— HWcnonp3oBaTh CBOMCTBA CTENEHEH C  HaTypaJbHBIMU
IMOKa3aTeJIsIMU JJIsI TPeoOpa30BaHUS BHIPAKCHUM.

Ypagnuenus u nepasencmea
—  Pemare nuHelHBIE YypaBHEHUsI C OJHOM MEPEMEHHOM,
NpUMEHsIs TpaBWja Iepexola OT HCXOAHOTO YpPaBHEHUS K
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paBHOCUJILHOMY eMy. IIpoBepsiTb, SBISIETCS JIM YHUCIO KOPHEM
YpaBHCHHS.

—  IlpuMeHsATh rpadUyYecKUE METOIBl HNPH PCIICHUH JWHCHHBIX
YPaBHEHUN U UX CUCTEM.

—  IlonOupate mpuMepbl map 4YHCEN, SBISIOIIUXCS PEIICHUEM
JIMHEWHOTO YPaBHCHUSA C AByMS IIEPEMEHHBIMU.

—  CrpouTh B KOOPIWHATHOW IUIOCKOCTH TpaduK JIUHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMHA; MOJIB3YSICh TpaUKOM, IPUBOIUTH
MIPUMEPHI PELICHUS] YPAaBHEHUS.

—  Pemarts cuctemMbl JABYX JHHEHHBIX YypaBHEHUH C AByMs
IICPEMCHHBIMHU, B TOM YHCIIC TPaQUICCKH.

— CocCTaBisTh U pelIaTh JIUHEHHOE YpaBHEHUE UIU CUCTEMY
JIMHEHWHBIX YpaBHEHHUH 1O YCIOBUIO 337a49H, HHTEPIPETUPOBATE B
COOTBETCTBUU C KOHTEKCTOM 3aJa4ud MOJyYEHHBIH pe3yJbTaT.

Koopounamut u zpagpuxu. @ynkyuu

— M300paxxath Ha KOOpJIUHATHOM npsIMOit TOYKH,
COOTBETCTBYIOIIME  3aJlaHHBIM  KOOpJAWHATaMm, JIy4Hd, OTPE3KHU,
WHTEPBAJbl; 3alIUCHIBATH YUCIJIOBBIC MPOMEXYTKH Ha alreOpandeckom
SI3BIKE.

— OTmMmeuaTh B KOOPAWHATHOM MIOCKOCTH TOYKHU IO 3aJIaHHBIM
KoOpAWHATaM; CTPOUTh Trpaduku JTUHEHHBIX (QyHKIHHA. CTpOUTh
rpaduk GyHKIMU y = | X |.

—  OmnwuceiBaTh € MOMOIIBIO (PYHKIHMH H3BECTHBIE 3aBUCUMOCTH
MEXJy BEJIWYMHAMH: CKOPOCTb, BpEeMs, pacCTOsHHE; IIeHa,
KOJIMYECTBO, CTOUMOCTBH, HPOU3BOJUTEIBHOCTb, BpeMs, OO0BEM
paboTHI.

— HaXOILI/ITI) 3HA4YCHHUC (byHKLII/II/I 0 3HAYCHUIO €€ apryMcHra.

— ITonumaTte Tpaduyuecknii cnocod TpeacTaBIICHUS W aHaIA3a
nHpopMalu; H3BICKATh W HWHTEPIPETHPOBATH HHOOPMALUIO U3
rpaduKoOB peajbHBIX MPOIECCOB M 3aBUCUMOCTEH.

8 xiacc

Yucna u eéviuucienus

—  Hcnons3oBaTh HadalbHBIC NPEICTABICHUS O MHOXECTBE
JIEHCTBUTEIIBHBIX YHCEJI JUISl CPAaBHEHHUS, OKPYTJICHUSI U BBIYHUCIICHUI;
n300pakaTh JCHCTBHUTEIbHBIE YHCIAa TOYKAMH Ha KOOPIMHATHOU
MIPSMOH.

—  IlpumensTs noHsiTue apuPMETHYSCKOTO KBAJPATHOTO KOPHSI;
HaxOJIWTh KBaJpaTHbIC KOPHHU, HCIOIB3Yysl TP HEOOXOIUMOCTH
KaJIbKYJISITOP; BBIMIOJIHSTH ITPe00pa30BaHMs BEIPAXKEHHUH, COACPIKAIINX
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KBaJApaTHbIC KOPHU, UCIIOJIB3Yys CBOMCTBa KOpHeﬁ.

— Hcnonp30BaTh 3anmucy OOIBIIMX M MaJbIX YHCEI C TOMOIIBIO
JCCATUYHBIX NpoOei u cTeneHed gucna 10.

Anzebpauueckue evlparxceHus

—  IlpuMeHATP TIOHSTHE CTENEHH C IEJIBIM IToKa3aTeseM,
BBIIIOJTHSTE IIpeoOpa3oBaHUSI BBIPAKCHUM, COACPIKAIIUX CTEICHH C
[IEJIBIM TTOKa3aTeIeM.

—  DBPBINONHATE TOXKIECTBCHHBIC ITPEOOPA30BAHUS PAIIHOHATBHBIX
BBIp@XXEHUM Ha OCHOBE MNpaBUJ JACUCTBUIM HaJ MHOTO4YJIEHAMU H
anreOpandecKUMH IPOOSIMH.

— PacknaneiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIH.

— IIpuMmensTes mpeoOpa3oBaHUs BBIPAKEHUNW I pPELICHHUS
pa3JINYHBIX 3a1a4 U3 MaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PealTbHON
MIPaKTHKU.

YPHBHEHM}I U Hepaeencmea

—  Pemars nuHeiHbIe, KBagpaTHBIC yPAaBHEHUS U
panoHaJIbHBIC YPAaBHEHHUS, CBOAAIINECS K HUM, CUCTEMBI IBYX
YpaBHEHUH C AByMsI IE€PEMEHHBIMH.

—  IIpoBoauTh mpocTennine ucciaeoBaHusl YPAaBHECHUN U
CHUCTEM ypaBHCHHH, B TOM YHCJIC C IIPUMCHCHHUEM Irpad)uuecKux
npeacTaBiIeHUH (yCcTaHaBIMBATh, UMEET JIU YPaBHEHUE WU
cUcTeMaypaBHEHUU pEllIeHUsl, €CIU UMEET, TO CKOJIbKO, U Tp.).

—  IlepexomuTs OT cioBecHOW GOPMYJIHPOBKH 3amadyn K €&
anre0pandecko MOJENN C IOMOIIBIO COCTaBIICHUS YPaBHCHUS WU
CHUCTEMBl ypaBHEHHUH, WHTEPIPETUPOBATH B COOTBETCTBHUU C
KOHTEKCTOM 3a]1a4d MOJIy4EeHHBIN pe3yJIbTar.

— IIpuMeHsTH CBOWCTBA YMCIOBBIX HEPABEHCTB JUJISI CPaBHECHUS,
OIICHKHW; pelIaTh JIMHEHHbIE HEPAaBEHCTBA C OJHOW MEpPEMEHHON M UX
CHUCTEMBI; 1aBaTh TPaPpUIESCKYIO0 MILTIOCTPAIIMIO MHOXXECTBA PEIICHUN
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

Dyukyuu
— ITonnmaTe M UCTIONTB30BaTh (PYHKIIHOHAJIBHBIC ITOHSITHS U
SI3BIK  (TEpMHUHBI, CHMBOJIMYECKHUE OOO3HAUECHHs);, ONPEIeNIsATh

3Ha4YeHHe QYHKIHUHU 0 3HAYCHUIO apryMeHTa; OIpeNessATh CBOICTBa
pynkuum 1o eé rpaduky.

— Ctpouts rpaduKu dJIEMEHTApHBIX (PYyHKIINUI BUIa

K
y=5.,y=x?,ly=x,y= Vx, y = x ; onuceiBarh CBOiiCTBa

9UCIIOBOUW PYHKIINHU TTO €€ rpaduKy.
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9 kjacc

Yucna u évluucieHus

— CpaBHI/IBaTL nu ynopssaodyuBaThb palnoOHAaJIbHbIC u
UppaluvoOHaJIbHbIC YHCIIA.

— BrinoiHsATE apI/Iq)MeTI/I"IeCKI/IC HCﬁCTBHH C palMOHAJIbHBIMH
qucJIaMH, co4deTass YCTHbIC HW IIMCbMCHHBIC HpI/IéMLI, BBIITOJIHATH
BBIYUCJIICHUS C UPppallUOHAJIbHBIMHU YUCIIaMU.

— HaxognThe 3HadYeHUs CTEICHEHW C ILEJBIMH MOoKa3aTelasMd U
KOpHeﬁ; BBIYUCIIATH 3HAYCHUA YHUCIIOBBIX BLIpa)KeHHﬁ.

— OKpyTHATh NCUCTBUTEIBHBIC YHCJIA, BBIMONHITH IPUKUIKY
pe3yJiibTaTa BBIYHCICHUMN, OICHKY YHCJIOBBIX BBIPaKCHHU.

Ypa(menuﬂ U Hepaeencmea

—  Pewmarp nuHeHHBIE W KBajapaTHBIC ypaBHEHUs, YpaBHCHHS,
CBOJSIIIMECS K HUM, IpOCTemne ApoOHO-paruoOHaIbHbIE yPAaBHEHUS.

—  Pemars cuctemMbl IBYX JIMHEWHBIX YypPaBHEHUH C JBYMs
IIEPEMEHHBIMH M CHCTEMBbl [BYX YPaBHEHUH, B KOTOPBIX OJIHO
YpaBHEHHUE HE SABJISCTCS JTUHEHHBIM.

— Pemath TeKCTOBBIE 3ajadydW alTreOpaMmdecKUM CIIOCOOOM C
ITOMOIIILIO COCTABJICHHUS] YPABHCHUS WJIH CUCTEMBbI IBYX YPaBHCHHI C
JIBYMsI IEPEMCHHBIMH.

—  IIpoBoauTs mpocTeilue ucciefoBaHusl yPAaBHEHUN U CUCTEM
ypaBHEHHI, B TOM 4YHCJE C TIPUMEHEHHEM TrpaduuecKux
npescTaBieHuil (ycTaHaBIMBaTh, UMEET JIM yPaBHECHUE HJIN CHUCTEMa
YpaBHEHHUIl pEIICHUS, €CIIM UMEET, TO CKOJIBKO, H IIp.).

—  Pemarp nuHeliHBIC HEepaBCHCTBA, KBaJIpaTHBIC HEPABCHCTBA,
n300pakaTh peIICHUE HePaBCHCTB Ha YMCIOBOW MPsIMOM, 3alMMCHIBATh
pelIeHne ¢ MOMOIIBIO CUMBOJIOB.

— Pemate CHUCTCMBI JIHHEHHBIX HCPaBCHCTB, CHUCTCMBI
HEPAaBCHCTB, BKJIOYAIOIIHMC KBAaApaTHOC HCEPABCHCTBO, 1/13o6pa>1<aTL
peuI€eHUC CHUCTEMbl HCPABCHCTB Ha YHUCJIOBOI HpﬂMOﬁ, 3alIucChiBaTh
PECIICHUEC C TOMOIIIBIO CUMBOJIOB.

— Hcnonap30BaTh HCPaAaBCHCTBA MPU PCHICHUU PA3JIMYHBIX 3aJa4.

Dynkyuu
—  Pacno3naBath (GYHKIHHU H3yYEeHHBIX BHJIOB. I[loKa3bIBaTh
CXEMaTHYEeCKH  pAcClOJIO)KCHHEe Ha  KOOPAMHATHOW  IUIOCKOCTH
rpaduKkoB
i k = + +
byukumii Buna: y = kx, y = kx + b,y =7 y=ax2 +bx tec
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y=xy=+x,y= X | B 3aBUCHMOCTH OT 3HaYCHHUH KOd()PHULHEHTOB;
OTUCHIBATHh CBOMCTBA (PYHKITUHN.
Ctpouth B H300paXkaTh cXeMaTHYECKU TpadUKH KBAIPATHIHBIX

—  (yHKOHN, ONMUCHIBATh CBOWCTBA KBAaJAPATHYHBIX (PYHKIUH IO
ux rpadukam.

— Pacrio3naBathe KBagpaTuuHylo (QyHKIHIO 110 (dopmylie,

MIPUBOAUTE TPUMEPHI KBAAPATHIHBIX PYHKIIHHN U3 peaTb-HON KU3HHU,
¢pu3uku, reomeTpun.

Apupmemuueckan u zeomempuyeckana npozpeccuu

—  PacmosnaBath apuPMETUYECKYIO H T'€OMETPUYECKYIO
MPOTPECCHHU MPH pa3HbIX cnocobax 3aaaHusl.

—  BBIIOAHITE BBEIYUCICHUS C UCIIOJIb30BaAaHHUEM (POPMYII N-TrO
qiieHa apuPMETHISCKON U TeOMETPHUUIECKOU MPOTPECCHI, CYyMMBbI
NEPBBIX N YJIEHOB.

i I/I306pa)KaTI) YJICHBI I1I0CJICO0OBATCJIBHOCTHU TOYKaMHM Ha
KOOpﬂHHaTHOﬁ IINTIOCKOCTH.

— Pemartp 3anaun, cBsI3aHHBIC C YUCIIOBBIMU
IOCJIEJOBATEIbHOCTSMH, B TOM YHCJIIC 3aJ1a4l U3 peajlbHOM KHU3HHU (C
HCITOJIb30BAHUEM KaJIBKYJIATOPa, HHU(POBBIX TEXHOJIOTHMH).
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TEMATHUYECKOE TNIAHUPOBAHME YYEBHOI'O KYPCA (IIO TOLAM OBYYEHUS)

7 xnacc (He menee 102 u)

Ha3sBanmue pazgena
(TeMbI) (YMCJI0O YACOB)

OcHOBHOe coaep:kaHue

OcHOBHBIE BH/bI 1eAT€IbHOCTH 00yYAOUIUXCS

Yucaa n
BbIYHCJIECHHUA.
PauunonanbHbie
quciaa

(254

ITonsTue panoHaJIbHOr O 4qHCIa.
Apudmernueckue aercrBus c
panoHaIbHBIMU YHCIIAMHU.

CpaBHeHue, yHIopsiIouuBaHUE

palMOHAIBLHBIX YHCEI.

CrenieHb C HATYpAJIbHBIM [TOKA3aTEJIEM.
Pewrenre OCHOBHBIX 3ajad Ha Apoowu,
OPOILICHTHI U3 PCaIbHOU IMPaKTHUKU.
ITpu3Haku AeJIMMOCTH, PA3JIOKESHUST Ha
MHOXUTEIU HAaTYyPaIbHBIX YHCEI.

Peanbubie 3aBucumoctu. llpsimas n
obGpaTHast IPOITOPIINOHATBHOCTH

CucreMaTH3npoBaTh M 000ramarts 3HAHHS 00
OOBIKHOBEHHBIX M JECSITUYHBIX APOOSX.

CpaBHUBATH u YHOPSII0YHBATH apoowu,
rnpeoOpa3oBbIBast npu HEOOXOIUMOCTH
JECATUYHBIC podu B OOBIKHOBCHHBIC,

OOBIKHOBEHHBIC B JCCATUYHBIC, B YACTHOCTH B
OECKOHEUHYIO JSCITHYHYIO IpPOOEb.

IIpumeHaTs pa3Hoo0pa3HbIe CIOCOOBI M NPUEMBI
BBIYHC/JCHUS 3HAYEHUH APOOHBIX BBIPAMKEHUIN,
colepKallnX OOBIKHOBEHHBIC W JICCSITUYHEIC
apodu:  3aMEeHSTh NpU  HEOOXOAUMOCTH
NECATUYHYIO apoOb OOBIKHOBEHHOW |
OOBIKHOBEHHYIO  JECSATHYHOI,  NPHUBOIHUTH
BEIpaXXeHHE K (opme, Hanbosee yIoOHOH I
BBIYMCIICHUH, MNpeoOpa3oBbIBaTh  JApOOHBIE
BBID@OKCHHUSI Ha yMHOXEGHHE U  JICJICHUE
JECSITUYHBIX Apo0eil K NeHCTBUSIM C IIEJIBIMH
YUCIIAMU.

IIpuBoaUTH 4YMC/IOBBIE M OYKBEHHBbIE NMPHUMeEPHI
CTCIICHH C HaTypPaJILHBIM [oKasaTesieM,
OOBSCHSASI 3HAYEHHMS OCHOBAHMSI CTCICHU U
IOKa3aTesisi CTENeHHM, HaXOAWUTh 3HAYCHUS
creneHeil Buma a" (a — mo60e paryoHaIbHOE
YHCJIO, 1 — HATypPaJIbHOE YHCIIO).
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IMoHuMAaTh CMBICI 3aITMCH OOJIBIITNX YHCEII C
IIOMOIIBIO IECATUIHBIX APOOEH U cTeneHeil uncia
10, npUMEHATHUX B PEaJbHBIX CUTyaIlUsX.

IIpumensaTs OpHU3HAKHU JEIINMOCTH,
pa3noXeHUssT Ha MHOXKUTEIHN HaTypalbHBIX
qucell.

Pemiate 3amaum  Ha  9acTH, IPOICHTHI,
OpOIOPLUHUN, HAa HAaXOXKJASCHHE ApoOH (IpoleHTa)
OT BEJWYHMHBI M BEJIWYUHBI 10 e& npobu
(mpouieHTy), npobu  (IpOIEHTa), KOTOPBIA
COCTaBJIsIET  OJHA  BEJIMYMHA  OT  JPYroi.
IIpuBoauTH, pa30upaTh, OLCHUBATHL PA3JINYHbIC
pelIeHus, 3alUCH PEIICHU TeKCTOBBIX 3a/ad.
PacnozHaBath u  00BSICHATBL, ONHUpasiCh Ha
OIpefesIeHusI, MPsSMO NPOINOPIUOHAIBHEIE U
0o0paTHO  HPOHOPIHOHAIBHBIE  3aBUCHUMOCTH
MEXJIy BEJIIMYMHAMU; NPUBOAUTH MPUMeEPHI dTHX
3aBHCUMOCTEH W3 peaJbHOro MHpa, U3 JAPYTUX
YYEeOHBIX IPEIMETOB.

PemaTh npakTHKO-OpHUEHTHPOBAHHEIE 32191 HA
POOU, IPOIEHTHI, IPSIMYIO U OOpaTHYIO
NPONOPLUUOHAIBHOCTH, IIPOIIOPLUU

Auredpandeckue
BbIPAKEHHS

Q27 v)

bykBenHnsble BBIPAXKCHUSI.
ITepemennsre. JlommycTUMBbIC 3HAYCHHUS
nepeMeHHbIX. PopMyJIbl.
IIpeobGpazoBanune OYKBEHHBIX
BBEIP@XXCHUH, pacCKpBITHE CKOOOK H
MIpUBEACHNUE NOJOOHBIX ClIaracMBbIX.

OBiaagers anreOpandecKOd TEPMHHOJIOTHEH U
CHMBOJIMKOW, NPHMEHATH €€ B Ipolecce
OCBOCHUS yueOHOro MaTepuaia.

HaxoauTs 3HaueHUsI OyKBEHHBIX BBIPA>KCHUN
OpH 3aJaHHBIX 3HAYEHUSIX OYKB; BBIMOJIHSTH
BBIYHCIICHUSI IO (hOpMYyJIaMm.
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CBolicTBa CTENIEHU C HATypPaJIbHBIM
IIOKa3aTeJIeM.

MmuorousieHbl. CJI0)KEHHE, BBIYUTAHHUE,
YMHOKEHHE MHOT'OYJIEHOB. @OPMYJIBI
COKpalIEHHOr0 YMHOXXeHUsl. Pa3ioxenue
MHOTOYJICHOB Ha MHOXXUTEIH

BbIOIHATH peoOpa3oBaHUsS LIEJIOr O
BBIDA)KCHUs B  MHOIOWICH IPUBEICHUEM
MMOJOOHBIX CIaraeMbIX, PAaCKPBITHEM CKOOOK.

BBINOIHATE yMHOXEHHE  OJHOYIEHA Ha
MHOTOYJIEH M MHOIOYJ€Ha Ha MHOTOYJIEH,
NPpUMEeHSATh (OpPMYJIBI KBaJpaTa CYMMBbI U
KBaJipaTa pa3HOCTH.

OcymecTBIATh Pa3I0KEHUE MHOIOWICHOB Ha
MHOXHTEJIIM ITyTEM BBIHECEHHSI 3a CKOOKH
O0LIEero MHOXHUTENS, MPUMEHEHHUs (HOPMYJIbI
pa3HOCTH KBanpaTtoB, GOPMYJ COKPAMIEHHOTO
YMHOKCHUS.

IIpumeHsaTsL npeoOpa3zoBaHUE MHOTIOYJIEHOB
A pelIeHUsT  pasjIMYHbIX  33ajJa4 U3
MaTeMaTHUKH, CMEXHBIX  MPEIMEeTOB, U3
peabHOM MPAKTUKHU.

3HAKOMHUTBCS ¢ MCTOPHEil pa3BUTHS MaTeMaTHKU

YpaBHeHus U
HEPaBEHCTBA
(20 v)

VYpaBHeHue, npaBuia peoOpa3oBaHUs

ypaBHEHUS, PaBHOCUIBHOCTH
YPABHEHHUM.

JInneiiHoe ypaBHEHHE c OJJHOH
IIEPEMEHHOH, peleHue JIMHEUHBIX

ypaBHeHuU. Penienue 3agauc 1momMouso
YpaBHEHUI.

JIuneiiHOEe ypaBHEHUE C ABYMsI
IIepeMeHHEIMU U ero rpaduk.Crucrema
JABYX JIUHEHHBIX YpaBHCHUU C ABYyMsI
nepeMeHHbIMU. Pemienue cucrem

Pemiary uHeliHOE ypaBHEHHUE C  OJHOH
EPEMEHHOM, IPUMeHsAs NpaBUWIAa IIepexoja OT
HCXOJHOI'O YPAaBHECHUsS K pPaBHOCUIBHOMY €My
Oonee mpocroro Buna. IIpoBepATH,IBISIETCS TN
KOHKPETHOE 4YMCJIO KOPHEM ypPaBHEHMUS.
IToadupaTs mpuMepkI Nap YHUCE,
SIBJISIFOILIMXCSI PEIIEHUEM JIUHEHHOTO ypaBHEHUS
¢ nByMms nepemeHHbIMU. CTPOUTH B
KOOPJIMHATHOW MJIOCKOCTH rpaduK JUHEHHOTO
YPaBHEHHsI C JABYMs NEPEMEHHBIMU;
MOJIB3YSICh TpadUKOM, MPUBOAUTH NPUMeEPHI
pelIeHus ypaBHEHUsI.
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YpaBHEHHUI CITOCOOOM ITOICTAHOBKH U
CITIOCOOOM CIIOKECHHUS

HaxoauThs pemieHue CUCTEMBI IBYX JIMHEHHBIX
YpPaBHEHHUH C ABYMsI IEPEMEHHBIMH.

CocTaBJIsITh M peliaTh YpaBHEHUE UM CUCTEMY
YPaBHEHHUM 1O YyCIOBUIO 3aJa4H,
HHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJ[ayd MOJIYYCHHBIH pe3yibTar

Koopaunarein
rpaguku.
Dynkuuu (24 4)

Koopaunara TOYkum Ha  IIpsAMOM.
YucnoBbele npomexyTku. Paccrosinue
MEXIy JBYMsI TOYKaMHKOOPAMHATHON
OpsIMOU.

IIpsimoyronbpHass cuctemMa KOOpAWHAT
Ha IUIOCKOCTH. Ilpumeps! rpadukos,
3aJaHHBIX dopmymamu. Urenue
rpa¢MKOB pealbHbIX 3aBUCUMOCTEM.

Tlonsitne ¢ynuknun. I'padux GyHKIUN.
CgoiictBa ¢yHkumii. JIuneitnas pyHkums.
ITocTpoenue rpaduka JIMHEHHOH
¢ysxuun. I'padux GyHKIUU y = [X]

HN300pakaTh Ha KOOPAUHATHON MPSAMOI TOUKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJUHATaM,
JIy9H, OTPE3KH, MHTEPBaJIbl; 3allUCHIBAaTh UX Ha
anrebpanyecKoM sI3bIKe

OTMeYaTh B KOOPAMHATHOIH MJIOCKOCTH TOYKHU IO
3aJaHHBIM KOOPJAMHATaM; CTPOUTH TIpaduKu
HECJIOKHBIX 3aBHCHMOCTEH, 3aJaHHBIX
dbopmynamu, B TOM HYHCIE C IOMOIIBIO
uudpoBeIX 1abopaTOpHii.

IIpumensaTs, H3y4aTh NpenMylecTBa,
HMHTEePIPEeTHPOBATH rpadudeckuii crocob
NpEICTaBICHUS W aHalu3a pa3sHooOpa3HOM
JKU3HEHHOU mH(pOopManuu.

OcBauBaTh IOHATHE (YHKUIHU, OBJIAACBATH
(byHKUIMOHATBEHON TEPMUHOIOTHEH.
Pacno3naBaTthb nuHelHy0 GyHKUINIO V = kx + b,
onuchIBaTHL e CBOICTBA B 3aBUCHMOCTH OT
3HaYeHUH KOdhPUIUEeHTOB k U b.

Crpouts rpadpuxku JIUHEHHOW QyHKIUH,
byskIMN
y=1xl
Hcnoab3oBath
IIOCTPOEHUS

nudposbie  pecypchl UL
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rpaduKoB QYHKIUIT ¥ U3yUEHHUS] UX CBOMCTB.
ITpuBoaute pHUMEPHI JIMHENHBIX
3aBHCHMOCTEl B peaJibHBIX IIpoleccax |
SIBJICHUSIX

IloBTOpPEHME M
0000menune(6 )

IToBTOpEeHMEe OCHOBHBIX TOHSITHH U
METOZOB Kypca 7 Kkjacca, 0o0oOiieHue
3HAHUN

BpiOupaTh, NpPHUMEHATH OLEHHBATH CIOCOOBI
CpaBHEHHs YHCEJI, BEITUCICHUH, ITpe0Opa3oBaHMit
BBIPAXKCHUH, pElLlICHUsl YPaBHCHUM.

OcymecTBIsITh  CAMOKOHTPOJIb  BBITOTHIEMBIX
JnefcTBUM u CaMOIIPOBEPKY pe3yJjibTaTta
BBIYHMCIICHUM, TIpeoO0pa3oBaHUM, ITIOCTPOCHUN
Pemrares  3agaum w3 peanbHOM  JKH3HH,
NPUMEHSITh MaTeMaTHYeCKHe 3HAHUA s
pelIeHus 3a1a4 U3 APYTrux IpeaMeToB.

Pemars TekcTOBBIEe 3a/7aYH, CPAaBHUBATh,
BbIOMPATh CIOCO0bI PEIICHUS 3a1a4l
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8 kmacc (ne menee 102 1)

Ha3Banue

pasaena (TemMbl)
Kypca (4Hcj10 4acoB)

OcHoBHOe cojeprkaHue

OcCHOBHBIE BH/bI 1€ATEIbLHOCTH oﬁyqamumxcn

Yucaa
BbIYMC/ICHHS.
KBaaparnsbie
KOPHHU

(15 v)

"

KBagpaTHbIii KOpEeHb U3 4YHCIIA.

ITonsite 06 HppaOHAIHLHOM
qucie. JlecaTuaabre
OpUOIMKEHUS
UppalMOHaIbHBIX UHCE]I.
JlelicTBUTEIILHBIC YHCIIA.
CpaBHeHHE NeHiCTBUTEIILHBIX
qucell. ApupmMeTHIecKuit
KBaJApaTHBIHKOPEHB.
VpaBHeHue Buaa x> = a.
CaoiicTBa apupMeTHIECKUX
KBaJPaTHBIX KOPHEH.
[Ipeo6GpazoBaHnEe YUCIOBBIX
BBIPAXKEHUH, COJEpIKAILUX
KBaJpaTHBIE KOPHU

PopMyHpOBaTh ONpeJeleHHe KBaJpaTHOIO KOPHSA U3
4qHcia, apu(pMETHYECKOTO KBaJIPaTHOTO KOPHSI.
IIpuMeHsATH Onepanuio U3BIEUEHUs] KBAJPATHOTO KOPHS
W3 YHuCia, HCHO0b3Ys IIPU HEOOXOAUMOCTH KaJIbKYJISTOP.
OueHuBaTh KBaJpaTHbIC KOPHHU LEIBIMH YHUCIAMU U
JECSTUYHBIMU JIPOOSIMH.

CpaBHMBaTL ¥ YNOPS/IOYMBAThL pallMOHAJIbHBIE U
UppAallUOHAIBHBIC YHCJA, 3alHdCaHHbIE C IIOMOIIbLIO
KBaJpaTHBIX KOpPHEH.

HccienoBars ypaBHEHHE X° = @, HAXOJUTh TOYHBIE W
npuOIIDKEHHBIE KOpHU Ipa a > 0.

HccaenoBars CBOMCTBA KBaJpaTHBIX KOpPHEH, IIPOBOIS
YHUCIIOBBIE SKCIIEPUMEHTHI c HCIIOJIb30BAaHUEM
KaJIBKYJISITOpa (KOMITBIOTEpA).

Jloka3pIBaTh CBOMCTBAa apU(METHYCCKUX KBaIpaTHBIX
KOpHEW;  TpUMEHATh WX Uil Ipeodpa3oBaHUs
BBIPAYKCHUU.

BbinoHATH Npeodpa3oBaHus BbIPAXKCHUM, COAEpKAIUX
KBajJpaTHble KOpHU. BrIpaxkaTe IDIepeMEHHBIC U3
reOMEeTPUYECKUX U Pu3nUecKux Gopmyi.

BpIunMcasAiTh  3HA4YeHHMsl  BBIpaXXEHUN,  COAEpKaIIMX
KBaJpaTHbIE KOPHHU, HCIIOJb3Yysl IIPU HEOOXOIMMOCTHU
KaJIbKYJISITOP.

Hcnonb3oBaTh B XOJ€ PELICHUS 3a1ad 3JIEMEHTapHbIC
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OpEACTaBICHUS, CBs3aHHBIE C  OPUOIMKEHHBIMHU
3HAYCHUSIMH BEJIMYHH.
3HAKOMHUTBCS ¢ MCTOPHEill Pa3BUTHS MaTeMaTHKU
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Ilpooonscenue

Yucaa u CTeneHb C UEIBIM DopMyJIHPOBATH OIPe/IeIeHNe CTCIICHH C LEIBIM
BBIYUCIIEHHUS. IoKasaTeJieM. oKa3aTesIeM.
Crenenp ¢ meabiM CranapTHas 3amick 9ucia. IIpeacraBasiTh 3anUCh OOJBIINX U MajbIX YHUCET B
noKasaTesemMm Pasmepel 00BEKTOB crangapTHOM Buje. CPAaBHMBATHL YUCIIA U BETUYUHEI,
(7 w) OKPYKAIOIero Mupa (o1 3aTMCaHHBIE C MCIOIb30BaHUEM cTemeHu 10.
SJIEMEHTaPHBIX
YACTHII 10 KOCMHUCCKHX Hcnosib30BaTh 3alUCh YHCEN B CTAHJAPTHOM BHIC IUISI
06’],@[(’1‘0]3)’ JJIUTEIbHOCTD BBIpa>X€HUs pasMepoOB O6'I>eKTOB, JIJIATECIIBHOCTU ITPOUECCOB B
MIPOIIECCOB B OKpY>KalollleM MHpE.
OKpY’KarolleM MHUPEC. ®opmyJIHpPOBATh, 32IIUCLIBATL B CUMBOJIMYecKoil ¢opme u
CBolicTBa CTENEHU C LENIbIM WLTIOCTPUPOBATHL MPUMEPAMH CBOMCTBA CTENeHH
roKasaTeseM
C LEJIBIM [TOKA3aTeIIeM.
IIpuMeHATH CBOWCTBA CTENCHU IS NMPEOOPa30BAHUS
BBIPAKCHUH, COASPIKAIINX CTEIICHHU C LISJIBIM ITOKa3aTeIIeM.
BBINOJIHATH AECTBHS C YHCIAMH, 3aITHCAHHBIMUA B
CTaHJAapTHOM BHJC (YMHOXXCHHUE, JCJICHHE, BO3BEICHHEC
B CTEIECHB)
Adarefpanueckue KBanpartueiii TpéxuneH. Pacno3HaBaTh KBaJApaTHBIM TPEXUIEH, yCTaHABIMBAaTh
BbIPAKEHHS. Paznosxenne KBagpaTHOTO BO3MOXKHOCTB €r'0 Pa3JIOKEHUSI HA MHOYKUTEIIH.
Kanparnbrii TpexHieHata MHOMKHUTCIH PackiaapiBaTh HA MHOKHTEH KBaJIPATHBIA TPEXTICHC
TPEXWIeH HEOTPHUATEIHHBIM AUCKPUMUHAHTOM
(ER))
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Auredpanyeckue AnrebOpanueckas poOb. 3anuceiBaTh anrebpanyeckue BbIpakeHus. Haxoauthb
BBIPaKeHHSI. Jomyctumsie 3HAYCHUS o05acTh  OMpeAeNeHus  PalHOHAIBHOTO  BBIPAKEHMUS.
Auredpanyeckas IIEPEeMEHHBIX, BXOJISIIINX B BbINOJIHATE  YHUCIOBBIE MOJCTAHOBKM M  BBIYMCIATH
npodn anrebpandeckue BBIPA’KCHMUS. 3HaUYCHHE NpOoOH, B TOM YHCJE C IOMOINBIO KaJbKYJISITOPA.
(s ) OcHoBHOE CBOWCTBO @DopMyIHPOBATH OCHOBHOE CBOMCTBO ayireOpandecKoi
ajreObpaniecKoi apoou. ApoOW W MPUMEHATH €ro Ui npeoOpa3zoBaHUs APOOCH.
Coxkpaienne Jpooeii. BBINOJIHATL JeiicTBHSI C anreOpandecKUMH  JIPOOSMH.
Crnoxenwue, BEI1YUTaHUE, IIpuMeHsATh TPEOOPa3OBaHUsT BBIPAKCHHUM JUISI PELICHHS
YMHOXCHHC u JACJICHUC | 3anau. BeipamkaThb nepeMennsbie u3 Gopmyn (QU3HYECKUX,
alrebpaneckux APOGeH. | reomeTpudecKnX, OMUCHIBAIOMIMX OBITOBbIE CHTYALHH)
[IpeoGpa3zoBanue  BBIpaKEHUH,
coxepKamux  ainrebpandeckue
apodu
YpaBHenus KBanpartHoe ypaBHEHHE. Pacno3naBaTh KBaapaTHBIC yPaBHEHHUS.
W HepaBeHCTBA. Henonnoe KBaJIpaTHOE 3anuceiBaTh (opMyy KOpHEH KBaJpaTHOrO ypaBHEHUS,
KBagpartnbie ypaBHeHue. dPopmysia KOpHEH peliaTh KBaJApaTHbIe YPABHEHUs] — ITOJHBIE U HETTOJIHBIE.
YPaBHEHHUs KBaJ[paTHOrO YpPaBHEHHSI. IIpoBoauTh mpocTeiilmme HCCAEAOBAHUS  KBAJPATHBIX
s u) Teopema Buera. YpaBHEHUH.
Pemenne YpaBHEHUH, Pemiath ypaBHeHHs, CBOJSIIHECS K KBaJpaTHBIM, C
CBOJAIIUXCS K  KBaJpaTHBIM. MOMOIIBI MPEOOPa30BaHUN U 3aMCHON MEPEMEHHOM.
ITpocreiimue IpoOHO- HabaroaaTh U aHAJN3HUPOBATHL CBSI3b MEXIY KOPHSIMH U

pauuoHaJIBLHBIC YPaBHEHUS.
Penienue TEeKCTOBBIX 3ajad C
TOMOMIBIO KBaJpaTHBIX
ypaBHEHUN

K03(PUIMEHTAaMH KBaJIpPaTHOTO ypaBHEHHS.

dopmyaupoBaTthe TeopeMmy Bmuera, a Taxke oOpaTHYyIO
TeopeMy, IPUMEHSTH 3TH TEOPEMBI JJIsI PEIISHUs 3a1ad.
PemaTh TekcTOBBIE 3aJa4UH AITeOPAMIECKHM CIIOCOOOM:
IIEPEeXOUTh OT CJIOBECHOU (POPMYIIMPOBKH YCIOBUS
3aJa4u K aire0pamdeckoil Monenu IIyTEM COCTaBJICHUS
YpaBHEHUS; pemats COCTaBJICHHOE YpaBHEHUE;
HHTEPIPETUPOBATH PE3YyJIbTAT.
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3HAKOMUTBCS ¢ HCTOPHeEll Pa3BUTHUS aIreOphl

YpaBHeHus

U HepaBeHCTBA.
Cucrembl ypaBHeHMIt
(13 v)

JIuneliHOoe ypaBHEHHUE C ABYMs
EepEeMEeHHBIMH, €ro rpaduxk,
IIPUMEPHL PELICHUS YPaBHCHUN B
LeNbIX YHuCiIaXx.

Pemenune CHUCTEM ABYX
JIMHEWHBIX YpPaBHEHUM C ABYMs
EPEMEHHBIMU. IIpumepst
pelieHusi CUCTEM HEIWHEWHBIX

ypaBHEHUN c ABYMsI
IepEeMEHHBIMHU.

I'paduueckasi wuHTEpIIPETALHS
YpaBHEHUs c ABYMsI
MepeMEHHbIMU u CUCTEM
ypaBHEHUN c ABYMsI
IEPEMEHHBIMH.

Pemienne TekcTOBBIX 3amau ¢
IOMOIIBIO CUCTEM YPaBHEHUM

PacnosnaBars  JIMHEHHBIEC
TIEPEMEHHBIMU.

CTpouth rpadyku IMHEHHBIX ypaBHEHUH, B TOM YHCIIE
HCHO0/b3ys HH(ppoOBLIE pecypchl.

PaznuuaTh napajuienbHbIe U IIE€PECEKaroIUecs: MpsMble
10 UX YpaBHCHUSIM.

Pemiarb cuctembl 1ByX JIMHEHMHBIX YPaBHEHUU C IABYyMs
TIEPEMEHHBIMHU MMOJACTAHOBKON U CIO0XKEHUEM.

Pemiarp mpocTedinue CUCTEMBI, B KOTOPBIX OJHO W3
YPaBHEHUU HE SIBJISIETCS JIMHEHHBIM.

IIpuBoguts rpaduyecKkyl0 HHTEPHPETALUI0 PCELICHUS
YpPaBHEHHUs C ABYMs IMEPEMEHHBIMHU U CUCTEM YpPaBHEHHUH
C ABYMsI ICPEMEHHBIMU.

Pemats TeKcTOBBIE 3aa4H aIreOpandecKuM CIIOCOO0M

YpaBHEHHSI C  JOBYMs

YpaBHeHust

W HepaBeHCTBA.
HepaBenctna (12
1)

YuciioBble HEpaBEHCTBA U UX
CBOMCTBA.

HepasencTBo c OJHOH
epeMEeHHOM. JIuneitubie
HEPABEHCTBA c OJTHOU

HNEPEMEHHON M MX pElLISHHUE.
CucTeMbl JIMHEHHBIX HEPABEHCTB
C OJHOM MEepeMEHHOHM u ux
pelieHue.

N3o6pakeHne pemeHus
JIMHEHHOTO HepaBEHCTBA U UX

PopmyaupoBaTrh CBOICTBA
WITIOCTPUPOBATh ~ HUX  HA
JO0Ka3bIBATH aITreOpandecKu.
IIpuMeHATH CBOMCTBA HEPABCHCTB B XO/I€ PEILLICHUS 3a1a4.
Pemiarp jnMHElNHbIE HEPABEHCTBA C OJHON MEPEMEHHOM,
n3o0pakaTh peIIeHHEe HEpaBEHCTBA HA YHCIIOBOU
psAMOM.

Pemiatbs cucteMbl JMHEHHBIX HEPaBEHCTB, H300pakaTh
pelIeHUE CUCTEMbl HEPABEHCTB Ha YUCJIOBOM IPSIMOU

YUCIIOBBIX  HEPABEHCTB,
KOOpPJIMHATHOM  TIPSIMOM,
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CHCTEM Ha YHUCIJIOBOU MPSIMON

DyHKIUH. ITonsitme ¢ynkumn. OO6macte | HMcenmoab30BaTh QyHKIHMOHAILHYIO TEPMHHOJIOTHIO H
OcHoBHBIE OIIpeIeJICHUsI K MHOYXKECTBO CHMBOJINKY.
MOHATHUS 3HayeHUi GyHKIuu. CriocoOnl BbrunciasiTe 3HaYeHUus1 QyHKUNHA, 3a7aHHBIX HOPMYJIaMHU
5 u) 3agaHusi QYHKIOHAN. (mpr  HEOOXOAUMOCTH  HMCHOJIB30BaTh  KaJIBKYJISITOP);
I'padux dynxuuu. CpoHcTBa | cocTaBisiTh TA0AMUbI 3HAYEHHH (QYyHKUNH.
dyHKUMH, HX OTOOpa’KeHHE Ha CtpouTts no Toukam rpapuku QyHKIIIH.
rpaduke OnuceiBaTh  cBoiicTBa  (GyHKIMHM HAa  OCHOBEe  €§
rpauuecKoro mpeacTaBICHUS.
Hcnonb3oBaTh QyHKINOHAIBHYIO TEPMUHOJIOTHIO U
CHMBOJINKY.
HccnenoBarh npumepsl rpa@uKoB, OTPAXKAIONIUX PealbHbIE]
npoiecchl u sisjaeHus. [IpuBOAUTH MPUMePHI IIPOLIECCOB 1
SIBJICHUH C 3aJlJaHHBIMM CBOMCTBAaMMU.
Hcnonb30BaTh KOMIBIOTEPHBIE MPOTPaAMMBI IS T10-
cTpoeHus rpadukoB GYHKOHNA U U3YUYCHHSI UX CBONCTB
DyHKUUH. YreHne U nocTpoeHue rpapukoB HaxoauTh ¢ mnoMoumbio rpapuka GyHKIUH 3HAYCHHE O/1-
YycaoBble ¢yukmuii. [Tpumepsl rpadukoB HOM M3 paccMaTpUBAEMbIX BEJIHWYHUH IO 3HAYEHHUIO APY-
dyHKuHH yHKIOUI, oTparkaromux TrOM. .
© 4) peajibHBIE MPOIECCHI. B HecnoxHBIX cllydasix BbIpaxkaTh (hopMy.10ii

DyHKIUH, OIHCHIBAIOIINE
OpsIMYIO U OOpaTHYIO
MPOIOPLHOHATIBHBIE
3aBUCHUMOCTH, UX I'pa(UKH.
Tunep6ona.

3aBHCHMOCTb MEX/y BEJIIMUYMHAMH.
OnuceIBaTh XapakTep U3MEHCHHUsI OJHON BEIWYHHBI B

3aBUCUMOCTH OT U3MCHCHMUS prroﬁ.
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Ilpooonscenue

HazBanne
pasaena (TemMbl)
Kypca (4Hcj10 4acoB)

OcHOBHOe cojep:kaHue

OcHOBHBIE BH/bI 1eAT€IbHOCTH 00yYAOUIUXCS

I'papuk QyHKIMH Yy = X2

Ddynkuun y = x2, y = x°,

y = qj’;, y = |x|; Tpadmuyeckoe
pellleHre ypaBHEHHH W CHCTEM
YpaBHEHUI

Pacno3naBats BU/IBI N3y4aeMbIX GyHKIUA.
IToka3biBaTH cXeMaTH4eCKH I0JIOJKECHUE Ha
KOOPIAWHATHOU TUIOCKOCTH TrpadukoB (QyHKIUNW BHma: y
= xzaw.g.)_/: x33

y= X, y=Ix|

Hcnonb3oBats ¢ynkumnonanbHo-rpadguyeckue
npeicTABJEHUs sl PEIISHUs U UCCIIeJOBaHUSI YPAaBHEHUN
HCHUCTEM ypaBHEHUM.
IIpumensaTs uudposbie
rpaukoB QyHKIIHHA

IS

pecypcbl HOCTPOECHHUS

HoBTOpenue u
00001menue(6
1)

IToBTOpEeHHE OCHOBHBIX HOHATUN
U METOJI0B KypcOB 7 U 8 KJIaCCOB,
o0oOmeHue 3HaHUHI

BpiOupaTh, IPUMEHATb, OLEHUBATH CIHOCOOBLI CPAaBHCHUS
4ycesd, BBIYHCICHUNW, NOpeoOpa3oBaHUNl  BBIPAXKEHUH,
pelieHnst ypaBHEHUH.

OcymecTBaAATh CAMOKOHTPOJIb BBINOIHACMBIX JCHCTBUN U

CaMONPOBEPKY pe3ynbTaTa BBIYHCIICHUH,
npeoOpa3zoBaHUN, TOCTPOCHUM.

Pemare 3agaum M3 peajbHOM KU3HHM, NPUMEHSATH
MaTeMaTUUECKHUE 3HAHUS I PEelIeHus 3alaud U3 JIPyTHuX
MPEIMETOB.

Pemares TekcTOBBIC 3aJa4M, CpPaBHUBATh, BBIOUPATH

Croco0bI pelICHUA 3a1a4u
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9 knacc (ne menee 102 1)

Ha3zpanmue
pas3aeiia (TemMbl)
Kypca (4ucJio

OcHOBHOE copepikaHue

OcHoBHbBIEe BHABI 1eSITeIbHOCTH 00y4aIOIINXCSI

4YHCJla KaK OECKOHEUYHBIE ECATUUHBIE
apoOu. BzauMHO omHO3HAYHOE
COOTBETCTBHE MEXIy MHOXKECTBO
JeHCTBUTEILHBIX YHUCEI U
MHO>KECTBOM TOYEK KOOPAUHATHOMU
MPsSIMOM.

CpaBHeHHE eHiCTBUTENBHBIX YHCE,
apudMeTHIecKne IeHCTBUH ¢
JeHCTBUTENBLHBIMHU YHUCIIAMH.
ITpubmmxénHoe 3HaYCHUE
BEJIMYUHBI, TOYHOCTh
OPUOITHOKESHHUSI.

Oxpyrienue yuced. [Ipukuaka u
OLI€HKa Pe3yJbTaTOB BBIUMCICHUN

4acoB)
Yucna u PauuonanbHbIEe 4yucCia, Pa3BuBaTh NpeACTABJEHHS O YUCIIaX: OT MHOXKECTBA
BbIYHCJIEHHS. HppalMoOHAJIbHBIE YHUCJIA, HATypaabHbBIX YACEJI 10 MHOXKECTBA IEUCTBUTEIbHBIX
JleiicTBUTEIbHbIE KOHEYHbIE U qucen.
queaa GECKOHEUHBIE JIECATUYHBIE APOOH. O3HAKOMUTBLCHA C BO3MOXKHOCTBIO MPEJICTABICHUS
Oy MHoxeCcTBO AEHCTBUTEILHBIX JIEHCTBUTENILHOIO YUCJIa KaK 0ECKOHEUHOM
4yucel; JAeHCTBUTEIIbHBIC

IIeCSITPI‘IHOﬁ I[pO6I/I, NMPUMEHATH JICCATUYHBIC

NPUOIMXKEHUS PAllMOHANIBHBIX U UPPALIMOHAIBHBIX

YHUCEeII.
HN3006paxkarTh 1eHCTBUTEIbHBIC YUCIIA TOUKAMU
KOOPJMHATHON NpPsIMOM.

3anucpIBaTh, CPABHUBATH U YIOPSA04YNBATH
ICHCTBUTCIILHBIC YHCJIA.

BbINOJIHATH, cOUeTass yCTHbIE U NMUCHBMEHHBIC
npuéMsl, apupmerudeckue JeiicTBUs ¢
paluMOHAIBLHBIMUA YUCIIaMHU; HAXOJAUTh 3HAUCHUS
CTEIIEeHEH C LEeJIbIMU I10KA3aTEeIsIMU U KOPHEM;
BBIYMCJISTH 3HAUEHUS] UUCIOBBIX BBIPAXKEHUH.
[MosryunTh NpeacTaB/IeHUEe O 3HAYUMOCTH
JEUCTBUTEIbHBIX YHUCEN B IIPAKTUYECKON
NEesITeILHOCTH YCIIOBCKA.

AHAJIU3UPOBATH M /1e/1aTh BBIBOJAbI O TOYHOCTH
MPUOIIM>KEHUST IEUCTBUTEIIBHOTO YHCIIa IPU
peuenun 3aaa4.

OKpyrJafiTh ASUCTBUTEJIbHBIE YKCJIA, BBINOJHATH
NPUKUHAKY PE3yJIbTaTa BBIUUCICHUH, OLEHKY
3HAYCHUM YHCJIOBBIX BBIPAYKEHUM.
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3HAKOMUTBCS ¢ MCTOPHeli Pa3BUTHUSL MAaTEMaTUKH

YpaBHeHust Jluneiinoe ypaBHeHue. PenieHue OcBauBaTh, 3allOMHHATb H IPUMEHATH rpaduuecKue
M HEPaBEHCTBA. YpaBHEHUI, CBOISIIUXCS K MeTO/ABbI IIPU PELICHUN YPaBHCHUN, HEPABEHCTB U UX
YpaBHeHust JIMHEHHBIM. CHUCTEM.
¢ OIHOI KBagpartHoe ypaBHeHue. Peienue Pacno3HaBaTh 11eJIbIe U JPOOHBIC YPABHCHHSI.
nepeMeHHOM YPaBHEHUH, CBOISALIMXCS K PemiaTs JinHeliHbIe U KBA/IPATHbIC YPABHEHMNS,
(14 v) KBaJpaTHbIM. bUKBanpaTHbIC YPaBHEHHsI, CBOISIIIMECS] K HUM, HPOCTENHLINE
YpaBHEHHUS. APOOHO-pAllMOHATIBHBIC YPABHEHUSI.
IIpumepsl pelienust ypaBHEHUMN IIpepnaraTs BO3MOXXHBIEC CIIOCOOBI PELLICHUS
TpeThel U 4eTBEPTOU cTeTeHeH TEKCTOBBIX
Pa3I0KEHUEM HAa MHOYKHUTEIIU. 3a1a4, 00CyKIaTh HX U pPellaTh TEKCTOBBIC 3aJa4du
Pemenue npobHo- pa3sHBIMHU CIIOCOOaMHU.
paluuOHaJIbHBIX YPaBHCHUIA. 3HAKOMUTBLCH C HCTOPHEH pa3BUTHUS MaTEMaTUKU
Pemenue TekcToBBIX 3a0a4
anrebpanyecKuM METOJIOM
YpaBHeHust JInneitHOe ypaBHEHUE C ABYMsI OcBauBaTh U IPUMEHATb IPUEMBI PELICHUS CUCTEMBI

U HepaBeHCTBA.
CucremMbl ypaBHeHUIt

(14 u)

NEepEeMEHHBIMH U €ro rpaduxk.
Cucrema AByX JTHHEWHBIX
YpaBHEHUH C JBYMsI II€PEMEHHBIMU
u e€ pemieHue. Pemienue cucrem
ABYX YpaBHEHHH, OJTHO U3
KOTOPBIX JIMHENHOE, a Ipyroe —
BTOPOH CTCIICHU.

I'papuueckas wmHTEpnperanus
CUCTEMBI yPaBHEHUH C IByMs

IICPEMCHHBIMHU

ABYX JTUHEHWHBIX YpaBHEHUH C ABYyMsI MEPEMEHHBIMU
U CHCTEMBI JABYX YPaBHEHMH, B KOTOPBIX OJHO
YpaBHEHHE HE SIBISETCS] TIUHEHHBIM.

HUcnoan3oBath (pyHKIHOHAIBHO-TpadUIECKU
MPEJCTABICHUST Ul PpelleHusT W HCCIAeJ0BaAHHS
YPaBHEHUN U CUCTEM.

AHATH3UPOBATHL  TEKCTHI  3a4a4, pemarb  Uux
anreOpanv4ecKumM CIIocoooM: nepexoauThb oT
CIIOBECHOW (OpPMYJIMPOBKH yCJIOBHUSI 3aJladd K
anreOpanyeckor MoAenau NOYTEM  COCTaBJICHUS
CHUCTEMBI YPABHCHUI; pemiaTh COCTaB
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Pemenune TeKCTOBBIX 3a7a4
anreGpandecKuM CIIOCOOOM

JICHHYIO CHCTEMY YpaBHCHUI; HHTePIPEeTHPOBAThH
pe3ynbTar.
3HAKOMHUTBLCSI € MCTOPHeli pa3sBUTHSI MaTeMaTHKHU

YpaBHeHust
W HepaBeHCTBA.
HepagencrtBa (16

)

UucnoBele HEpaBEeHCTBA U HX
CBOMCTBA.

JInHelHbIe HEpaBEHCTBA C OOHOM
NEPEMEHHON U UX PELICHHUE.
CucTemMbl TUHEHHBIX HEPABEHCTB
C OJOHOM TIIepEeMEHHONM U uX

peuieHue.

KBanpaTtHsle HepaBeHCTBA U UX
pemieHue.

I'paduueckas HHTEPIpETaLHs
HEPaBEHCTB 51 CUCTEM
HEPaBCHCTB c BYMSI
IIepEeMEHHBIMU

YuraTh, 3aNIUCHIBATh, IOHUMAaTh, HHTEPIPETHPOBATH
HEPaBEHCTBA; UCII0JIb30BaTh CUMBOJIUKY U TCPMUHOIOTHIO.
BpINOTHATE TpeoOpa3oBaHus HEPABEHCTB, HCIO/Ib30BATH
U1t IpeoOpa3oBaHUsT CBOHCTBA YHCIIOBBIX HEPABEHCTB.
Pacno3HaBaTh JMHENHBIE U KBaJIpaTHbIE HEPABEHCTBA.
PemarThb uHeliHbIC HEPAaBEHCTBA, CUCTEMbI JIMHEHHBIX
HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKIIFOUAIOIIUX
KBaJIpaTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKIAaTh
MOJIy4YCHHBIC PCLICHUS.

HN300pakaTh pelIeHHEe HEPaBEHCTBA U CHUCTEMBI
HEpaBEHCTB Ha YHCIOBOH MPsSIMOW, 3anuchIBaTh
pelIeHHE C TOMOIIBIO CUMBOJIOB.

Pewathb KBaJpaTHbIC HEpPaBCHCTBA, HCTIOJIB3YsI

rpaduueckue npeacTaBICHUS.

OcBanBaTh M NPHUMEHSTh HEPABCHCTBA IPHU PELICHUU
pa3IMYHBIX  33a7ad, B TOM  YHCJIE  HPAKTHKO-
OPHUEHTHPOBAHHBIX
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®ynknuu (16
1)

Ksangparnunas ¢yskous, e€
rpaduk u cBoiictBa. Ilapaboia,
KOOPJIMHATHI BEPLIMHBI
napadoJibl, OCb CUMMETPUU
napabossl. CTeneHHbIe
dyHKIIMY ¢ HATYpaJIbHBIMHU
MmoKazaTesIssMHu 2 1 3,UX
rpaduku U cBOMCTBA.
I'paduxkn  dyukumii: y = kx,
y =kx + b, y=xl‘€, y = ax?,
I X
y=ax’y= Yxy=Ix]|

Pacno3HaBaTthb BH/JIBI HM3y4aeMbIX dyHKLMIT;

WLIIOCTPHPOBATH cXeMaTH4YecKH, O0BSICHSITH

pacrioJyio)KeHHEe Ha KOOPAMHATHON IUIOCKOCTH rpadukoB
N k

¢byuxunit Buna:y = kx, y = kx + b, y ==V = ax*, y =

3
ax x

2
y=Vx, y= Pr| B 3aBHCHMOCTU OT 3HA4CHMUII
K02 (PUINEHTOB; ONHCHIBATH UX CBOICTBA.
Pacnmo3naBaTh kBagpaTHIHYIO QYHKIIUIO IO (hopMmyIte.
IIpuBoAUTH MPpUMePBI KBAIPATUIHEBIX 3aBUCHMOCTEH U3
peanbHON >KU3HH, (PU3UKHU, TEOMETPUH.

BeisaBasATH U 0000mars ocobeHHOCTH rpaduka
KBaJpaTu4HOU GyHKumMu y = ax’> + bx + c.

Ctpours H  H300pakaTh  cXeMaTH4YeCcKH Tpaduku
KBaJpaTU4YHBIX QYHKLMI, 3aJaHHBIX (POpMyJIaMH BUAA ) =
ax?y = ax*> + ¢,y = a(x + p)*,y = ax*>* + bx + c.
AHAJIN3UPOBATH U MPUMEHSTH CBOHCTBA N3y4YCHHBIX
(byHKIIUH U1 UX TTOCTPOCHMUS, B TOM YHUCJIE C TTOMOIIBIO
LU(POBBIX PECypCcCOB
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IIpooonsicenue

YucaoBble
M0CJIeI0BATEIBLHOCT
u (15 4)

ITonsitue YHMCJIIOBOM
I1OCJICIOBATEIbHOCTH.

3agaHue  [OCJICOBATEIbHOCTU
pexkyppeHTHOU  dopmysoi U
popmyoit n-ro wneHa.
Apudmerndeckas u
reomMeTpuuecKas MIPOTPECCHUH.
DopmyIts n-ro qJIeHa
apudmMeTHIeCcKOn u
reOMEeTPUYECKOM nporpeccui,
CYMMBI IIEPBBIX 7 YJICHOB.
M3obpaxenue YJICHOB
apudmMeTHuecKou "
reOMEeTPUYECKOM nporpeccui
TOYKaMH Ha  KOOPJAWHATHOI
IUIOCKOCTH.

JIuHenHbIN u

IKCIIOHCHIIUAIbHBIN pocCT.
CroxHbIC IIPOLCHTBI

OcBauBaTth u NMPUMEHATHb HWHJICKCHBIC O603Ha‘IeHI/I$I,
CTPOUTHL peveBbl€e BbICKA3bIBAHUSI C MCIIOJIB30OBAHUEM

TEPMUHOJIOTUH, CBsI3aHHOI c MOHATHEM
MOCJIEOBATEIBHOCTH.

AHAJIN3UPOBATH dbopmymy n-Tro 4JIcHa
IIOCJICJIOBATEIIBHOCTH WJIM PEKYypPEeHTHYIO (GopMylly H
BBIYMCJIATh WICHBI [IOCJICAOBATECIBHOCTEH, 3aJaHHBIX
5TUMH (HPOpMYyIIaMH.

YcranaBiauBaThb 3aKOHOMEPHOCTh B IIOCTPOCHUU
MocIeI0BaTeIbHOCTH, ecnu BBITTHCAHBI TepBhIe

HECKOJIBKO €€ YJICHOB.

Pacno3HaBaTh apu(METHYECKYI0O U T'€OMETPUYCCKYIO
IPOrpecCUM IMPHU pa3HBIX crocobax 3aJaHus.

Pematp 3agauu ¢ ucrioyib3oBaHueM (GpOpMyII 7-TO YJICHA
apuPMETHISCKOM W TEOMETPHUYCCKON MPOrpecCHid,
CYMMBI IIEPBBIX 7 YJICHOB.

HN3o06pakarh WiIEHBbl MMOCIEAOBATEJIBHOCTH TOUYKAMHU Ha
KOOPJAMHATHOM MJIOCKOCTH.

PaccmaTpuBaTh TNpHMepHbI TPOIECCOB M SIBJEHHMIl U3
peasbHOW IKHU3HHM, WILIFOCTPUPYIOIIHME H3MCHCHHE B

apudMEeTUYECCKOH MPOrpeccur, B TI'€OMETPHUUYECKOU
MIPOTPECCHUN; n300paxaThb COOTBETCTBYIOIINE
3aBHCUMOCTH I'paUIeCcKH.

Pemartnb 3ajga4u, CBsI3aHHBIE c YHCIIOBBIMH
IIOCJICIOBATEIIFHOCTSIMIA, B TOM 4YHCJE 3aJadd W3
pealbHOM  JKM3HHM C  HCIIOJIb30BAaHWEM  IH(POBBIX
TEXHOJIOTHUH (DJEKTPOHHBIX  Tabiul, rpaduUIecKoro

KaJIBKYJISITOpa U T.IL.).
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PemiaTh 3amayu Ha CIIOXKHBIC MPOLCHTHI, B TOM YHCIIE
3a4a4d W3 PealbHOW NpPakTHKH (C HMCHOJb30BaHHEM
KaJIBKYJISITOPA).

3HAKOMHUTBLCSI ¢ MCTOPHEll Pa3BUTHSI MaTEMaTHKH

IloBTOpEHME,
0000I1IeHNe,
CcHCTeMAaTH3aIus
3HaHMI!

(18 v)

Yucna ¥ BBIYHCIECHUST (3aIUCH,

CpaBHEHHUE, NEeNUCTBUS c
JIeCTBUTEIIbHBIMUA qHCIIaMHU,
YHUCIIOBasl MpsMasi; IPOLEHTHI,
OTHOIICHUS, IIPOIIOPLINH;
OKpYTJICHHE, npubIKeHue,
OIICHKA; pELICHUE TEKCTOBBIX
3aga4 apudMEeTHISCKUM
crrocob6om)

OnepupoBaTh NOHATHSAMHU: MHOKECTBO, IIOJMHOXECTBO,
onepamnuu HaJ MHO’KECTBAMU; HMCNO0Jb30BATh
rpadudecKkoe IMpeCTaBICHIE MHOMECTB JUISI ONHCaHUS
pealbHBIX IIPOLECCOB U SIBJICHUM, IPU PELICHUU 3a7a4 U3
APYTUX y4eOHBIX MPEIMETOB.

AKTYaIu3HMpoBaTh TEPMHHOJIOTHIO H OCHOBHBIE JIeiicTBUs,
CBSI3aHHBIE C YHCJIAMM: HATypaJbHOE YHCIIO, MPOCTOE U
COCTAaBHOE 4HCla, [JEJIMMOCTh HATypaJbHBIX YHCEI,
NPU3HAKK JIETUMOCTH, IE€JI0€ YHCIIO, MOAYJIb YHCIa,
OOBIKHOBEHHAs M JI€CSITUYHAs IpoOU, CTaHJIAPTHBIN BHJ
4gyrcia, apupMeTHIecKuii KBaIpaTHEIN KOPEHb.

BbInotHATHL fAeiicTBHSI, CPABHUBATHL M YNOPSIA0YHBATH
4gpcia, MPEeACTABIATh YHCIIA HAa KOOPAMHATHOW IIPSIMOH,
OKPYIJISITh YHCIIA; BBINOJHATH NPHUKHIKY H OLEHKY
pe3yibTaTa BbIUHCICHUIA.

Pemate TekcToBBIE 3aga4M apU(PMETHUCCKHM CIIOCOOOM.
Pemath npakTHyecKue 3aJa4u, CoJepiKalllie MPOLEHTHI,
JIOJIM, YaCTH, BBIPA)KalolUe 3aBUCHUMOCTH: CKOPOCTh —
BpeMsI — pacCTOsIHHE, IIeHa — KOJHWYEeCTBO —
CTOUMOCTB, 00BEM  pPabOTHI — BpeMs —
IIPOU3BOJAUTEIBHOCTh TPYZa.

Pa3oupars peasbHbIC JKU3HEHHbBIC CUTyaluH,
dbopmyaupoBaTh MX Ha S3bIKEC MAaTEeMaTHKH, HAXOJAHUTHh
peuieHre, TNPHUMEHssE  MaTeMaTHYeCcKuil  ammapar,
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HHTepHnpeTupoBaTb pe3yyibTaT

AurreGpanyeckue BhIpa:keHHsl | OnepupoBaTh  HOHITHSIMH:  CTElNCHb C  LEJIBIM
(mpeobGpaszoBanue nokasaresneM, apupMETUUYECKHH KBaJAPAaTHBIM KOPEHb,
aHFe6paI/I‘IeCKI/IX BBIPAXKCHHH, MHOT'OYJICH, anre6paI/IquKaﬂ ,upo61), TOXKJIECTBO.

ROy CTUMBIC3HAYCHH) BbINOJHATH OCHOBHbBIE I€HCTBHUSA: BIIOJIHATH PACUETHIITO
dbopmynam, peoOpa3oBLIBATE neyisie,  APOOHO-
pallMOHAJIBHBIE BBIPAKEHUS W BBIPAKEHUS C KOPHIMH,
peau30BbIBATH pasioxxeHue MHOTOYIEHA Ha

MHOKHTEJIH, B TOM YHCJIE C HCIIOJB30BaHUEM (HOPMYIT
pa3HOCTH KBAJAPaTOB M KBajJpaTa CyMMBI U DPa3HOCTH;
HaXOJWUTh JOIYCTUMBIE 3HAYEHHUs TEPEMEHHBIX s
POOHO-pAaIOHAIIBHEIX BBIPAYKCHUI, KOPHEH.

MoaeaupoBaTh ¢ IOMOIIBIO (GOPMYJI peasIbHBIE ITPOIECCHI
U SIBJICHUSI

! 351ech mpencTaBiieHbl 3JEMEHTHI COJEPKAHUS Kypca, M3ydaBlnuecs B 5—8 Kiaccax U TpeOyrolue MOBTOPEHHUS,
00o00mienus u cuctemMatuszanuu. OOpaInaTeCsi KITOMY MaTepHaly MOYKHO B BH/IE aKIICHTA Ha 3aBEPIIAOIIEM JTame
H3yYCHHUsI Kypca 9 Kilacca WJIM paclpeleiisiTh 110 COOTBETCTBYIOIIUM TEMATHYECKUM paszjiejiaM, H3y4aeMbIM B
TedeHHne y4eOHOTro roja.
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IIpooonsicenue

DyHKUHH (rocrpoenue, OnepupoBaTh  NOHATHIMM: ynkus,  rpadux

CBOICTBa HM3YYECHHBIX (DYHKIIHIL; byskumm, HYJIH byHKIHH, IPOMEXYTKHU

rpaduueckoe pelieHre | 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH BO3pacTaHusl,

YPaBHCHHUI M UX CHCTEM) yObIBaHUs, HauOoOJbIICE W HAWMCHbBIICC 3HAYCHUS
dyHKIIIN.

AHAIU3UPOBATh, CPaBHUBATBL, O00CY:KJIaThb  CBOICTBa
(yHKIIUH, CTPOUTH UX TPAPUKH.

OnepupoBaTh TMOHSITUSIMHU: npsimast
MIPOIIOPIIMOHAIBLHOCTE, O0paTHasi MPOINOPIUOHAIBHOCTS,
nuHelHas QyHKIUs, KBaapaTHdHas QyHKIH, mapadora,
rurnepoOouia.

Hcnoub30BaTh rpauKM Ui OIpPEJCIICHUS CBOMCTB,
IpOLIECCOB U 3aBUCHUMOCTEH, IJIsI pELICHUs 3ajad u3
ApYyrux ydeOHBIX TIPEIMETOB U pealbHOl KHU3HU;
MOJeJMPOBATh C IIOMOIIBIO TI'padUKOB peajibHbIC
MPOLIECCHL U SIBIICHUS.

Beipaxats ¢opMys1aMu 3aBUCUMOCTH MEXKY BEIMYMHAMU

Ilpu paspaboTke paboueil nOporpaMmbl B TEMaTHYCCKOM IUIAHUPOBAHHUU JOJDKHBI OBITH YYTCHBI
BO3MO>KHOCTH UCIIOJI30BAHUS YJIICKTPOHHBIX (U POBBIX) 00pa30BaTECIBHBIX PECYPCOB, SIBIISOIUXCS Y4eOHO-
METOIWYECKUMH MaTepualaMu (MYyJIbTUMEIUWHBIC TPOTPAMMBI, AJISKTPOHHBIC YYEOHUKH W 3aJadHUKU,
3JICKTPOHHBIC OUOIMOTEKH, BUPTyaIbHBIC Ja0OpPaTOPHUHU, HWIPOBBIC IPOTPAMMBbI, KOJUICKIIUH ITH(PPOBBIX
00pa3oBaTEIBHBIX PECYpPCOB), HCIOJNB3YEMBIMH [UII OOYYCHUS ¢ BOCIMTAHUS PA3JIMYHBIX TPy
IMOJIB30BATENICH, MPEACTABICHHBIMIA B JJCKTPOHHOM (IHU(GPOBOM) BHIAEC U PEATU3IYIONIMMH ITHIAKTHUCCKUE
Bo3MockHOCTH MKT,coneprkanne KOTOPBIX COOTBETCTBYET 3aKOHOJAATEIHLCTBY 00 0O0pa3oBaHUM.



PABOYAS TTPOT'PAMMA
YYEBHOI'O KYPCA «'EOMETPHUS». 7 9 KJIACCBI

LEJIM U3YYEHUA YYEBHOI'O KYPCA

«MaTteMaTuKy y’Ke 3aT€M Y4YHUTh HaJ0, UTO OHA YM B ITOPSIIOK
OPUBOAUT», — TNHcAJl BEJIUKUH PYCCKUH ydeHbI Muxaun
BacunbeBuu JlIoMmoHOCOB. I B TOM COCTOUT OJHA W3 JBYX LeJieH
0Oy4YEeHHUATEOMETPUN KaK COCTABHONW YacTH MAaTEMAaTHKH B IIKOJIE.
DTON LEINCOOTBETCTBYET JOKazaTeJIbHasl JIMHUS IIPEIrogaBaHUs
reomerpun.Crieays MpeIcTaBIeHHON paboueii mporpaMme, HaUMHAas
C CeApMOro KJIacCa Ha yYpOKax TI'€OMETpHUH OOydaromuiicss y4duTCs
MIPOBOJANUTH JOKAa3aTEIbHBIC PpAaCCYXJCHHS, CTPOUTH JOTHYECKHUE
YMO3aKJIIOYSHUsI, TOKAa3bIBaTh UCTUHHBIC YTBEPIXKJICHHUS U CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH PAaCCYXXIECHUS  «OT
OPOTUBHOTI0», OTJIMYAThCBOMCTBA OT INMPU3HAKOB, (GOPMYJIHMPOBATH
oOpaTHBIE YTBEpXXACHHUS. YUYEHHK, OBJAJCBIIMH  HCKYCCTBOM
paccyxaaTb, OyAeT NPUMEHATHETO M B OKpyXKaromiei »kxu3Hu. Kax
nucan reomeTp U neaaror UropsPemgoposud lllapbIirul, «J1ro MU,
NOHUMAIOIINMH, YTO TaKOE JOKa3aTeIbCTBO, TPYAHO W Jaxe
HEBO3MOXXHO MaHHITYyJIUpoBaTh». M B 3TOM COCTOUT Ba)KHOE
BOCHIUTATEIIPHOEC 3HAYEHHE M3YUYEHUs] TEOMETPHUH, IMIPHUCYIIEe
MMEHHO OTEYECTBEHHOM MaTeMaTuueckod Iikose.Bwmecte ¢ Ttem
aBTOPBI MNPOrPaMMBbl MPEIOCTEPETAIOT YUHUTENISA OT H3JIUIIHETO
(bopmannzma, OCOOCHHO B OTHOIICHWHW HaYall W OCHOBAaHUM
reomeTpun. @PpaHnys3ckuid mMarematuk JKan JlpegoHHE HO 3TOMY
IMOBOAY BBICKazaics Tak: «YTo KacaeTcsi AEIMKAaTHOMN IpoOJIeMBbl
BBEIICHNUSI «AaKCHOM», TO MHE Ka’)KeTcCs, 4TO Ha IIEPBBIX IOpax
HY>XHO BOOOIIIe n30eraTh MPOU3HOCUTH caMo 3TO ciioBo. C npyroi
JK€ CTOPOHBI, HE cJeAyeT yNnycKaTb HHU OJHOII BO3MOYXHOCTHU
aBaTh MPUMEPHI JOTHYECKUX 3aKIIOYEHHUM, KOTOpHhIE Kyda B
OoJsiplIElt Mepe, 4YeM uAesi aKCHUOM, SBJSIFOTCS HCTHHHBIMH U
€IVMHCTBCHHBIMHU
JIBUTATEISIMA MAaTEMaTHIECKOT'O MBIIIICHUSD.

BTopoii nenpio n3ydeHUss TEOMETPHUHU SIBIISETCSI UCIIOIb30BaHUE
e€ Kak MHCTpYMEHTa IIPHU PEUICHUN KaK MaTeMaTHYECKHX, TaK U
OPaKTUYECKUX 33aJad, BCTPEYAIOLUINXCS B peaJbHON KHU3HU.
OKOHYMBIINK KypC TE€OMETPHU WIKOJIBHUK JOJKEH OBITh B
COCTOSTHUH OTIPEACIUTh T€OMETPUYECKYIO (GUTYPY, ONTHCATH CIIOBAaMH
JaHHBIM YepTEX WU PHUCYHOK, HAWTH IUIOUIaAb 3E€MEJIbHOTO
ydJacTKa, paccyuTaTb HEOOXOIMMYIO JUIMHY ONTOBOJIOKOHHOTO
Kabesst uan TpeOyemble pa3Mephl rapaxka st aBTOMOOWIIsSI. DTOMY
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COOTBETCTBYET BTOpAasi, BBIYHUCIMUTEJIbHAS JIMHUS B U3YyYCHUHU
reoOMEeTpUHU B HIKOJIe.JlaHHasl NpakTUYecKasl JUHUS SIBJISIETCS HE
MCHee BaKHOU, yem mepas. Emé [lnaToH mpeAmuchiBain, 4TOObI
«rpaxaane [IpekpacHOro ropoja HU B KOE€M CJIydyae HE OCTaBJISLIHU
TE€OMETPHIO, BEIb HEMAJOBAXXHO JaXke IMMoOoUHOe e€ MTpUMEHEHUE —
B BOGHHOM JIeJI€ J1a, BIIPOYEM, U BO BCE€X HAyKaxX — JJIsl JIy4YLIEro ux
YCBOCHHUSI: MBI BElIb 3HACM, KaKasi OCCKOHEUHAas pa3HUIla CYIIECTBYCT
MEXAY YEJIOBEKOM IPUYACTHBIM K I'€OMETPUHM U HENPUUYACTHBIM».
Hns  3TOoro  y4yWTedmr0  peKOMEHAyeTCs MmonOupaTh  3adadd
OPaKTUYECKOIr0 XapakTepa sl pacCMaTpPUBAEMbIX T€M, YUUTH JieTel
CTPOUTH MaTEMaTHUYECKHE MOJEIH peaJibHbIX )KU3HEHHBIX CUTYyalUui,
OPOBOAYTH BBIUMCIEHHS U OLEHUBATH aJCKBAaTHOCTb IIOJYYEHHOTIO
pe3ynbrata. KpailHe Ba)XHO TOAUYEPKUBATH CBSI3U TEOMETPUHU C
JPYrUMH TIpeaMeTaMHi, MOTHBUPOBATH HMCHOJB30BaTh OIMpPEAeIICHUS
TE€OMETPHUUYECKUX (PUTYP U HOHATHUH, TEMOHCTPHUPOBATH IPUMCHECHHUE
MOJIYYCHHBIX YMCHHUM B (PU3UKE U TEXHUKE. DTHU CBsI3U Hauboee IpKo
BUIHBI B TeMaxX «BekTopbn», « TpuronomeTpuyeckmue COOTHOILICHUS,
«Metonx koopauHat»u «Teopema [Tudaropar.

B 3aknrouenne conuyiéMcsl Ha BEJIMKOIo MaTeéMaTHKa U aCTPOHOMa
Horanna Kerutepa, 4To0#bI emié pa3 Noa4epKHYTh U METapeIMETHOE,
W BOCIHUTAaTeJIbHOE 3HaUeHue reomerpun: “Geometria una et aeterna
est in mente Dei refulgens: cuius consortium hominibustributum inter

2991

causas est, cur homo sit imago Dei”'.

MECTO YYEBHOI'O KYPCA B YUEBHOM IIJIAHE

CormacHo yuyeOHOMY TUIaHy B 7—9 Kilaccax M3ydaeTcsl yueOHBIN
Kypc «['eomeTpusi», KOTOPBIH BKJIIOYAECT CJEIYIOUIHNE OCHOBHBIC
paszaensl conepxanus: «l'eomerpudeckue PUTyphl U UX CBOICTBaY,
«/I3MepeHne reoMeTpHYecKNX BEIIMYNH», a TakxXe «JlekapToBbl
KOOPAWHATHI Ha IUIOCKOCTH», «BeKTOphI», «/BHKEHUS TNIOCKOCTI
u «IIpeoOpa3oBaHUs TTOT00HUS.

VY4eOHBIH mnilaH MpeaycMaTpUBaeT H3yYCHHE TEOMETPUHU Ha
0a30BOM ypOBHE, UCXO/s U3 HE MeHee 68 ydeOHBIX YacoB B yueOHOM
rojy, BCEro 3a Tpu rojga oOydyeHuss — He MeHee 204 yacos.

! Teomerpusi enuHa U BedHa, OoHa OJyMcraeT B BoxxbeM ayxe. Hama

NPUYACTHOCTh K HEH CIY)XUT OJHMM M3 OCHOBAaHHM, IO KOTOPBHIM
YeJIOBEeK JIOJDKEH ObITh  oOpa3zom boxesum  (http://www.astro-
cabinet.ru/library/ Kepler/Tab_1.htm)
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COIEPXAHUE YUYEBHOI'O KYPCA (I10 'OJAM ObYYEHN )

7 xiacc

HavanpHBIC TTOHITHUS TeOMETpUHU. ToUKa, IpsiMasi, OTPE30K, JIyY.
Vron. Bupaer yrioB. BepTukaibHbIE W CMEXKHBIC  YTIIBL
buccexrpuca yrmna. Jlomanas, MHOrOyrojibHUK. IlapanineabHOCTh U
MePIEeHANKYIJIIPHOCTH NPSIMBIX.

Cummerpuuable  ¢urypsl. OCHOBHBIE  CBOWCTBA  OCEBOU
cuMMeTpHu. [IpuMepsl CHMMETPHUH B OKPY’KalOIIEM MUpE.

OCHOBHBIE TOCTPOCHHSI C IOMOIUBIO IHUPKYJISI W JIMHEHKH.

Tpeyronsauk. BricoTa, menmaHa, OHMCCEKTpHca, UX CBOMCTBA.
PaBHOOEnpEHHBIIT 1 PaBHOCTOPOHHUM TpeyroJsHUKH. HepaBeHCTBO
TPEYroJbHUKA.

CpolicTBa W TOPU3HAKHW PaABHOOSIPEHHOTO TPEYyTrOJbHUKA.
Ilpu3HaKu paBeHCTBA TPCYTrOJILHUKOB.

CroiicTBa M NMpHU3HAKH HapaJuIeIbHBIX NMPSIMBIX. CymMma yTJIOB
TpeyrojbHUKaA. BHEIIHUE yTbI TPECYTrOJIbHUKA.

IIpssmoyroabHbIM TpPEyTroJbHUK. CBOWCTBO MeJIuaHbl
OPsIMOYTOJBHOTO TPEYrOJbHUKA, IPOBEIEHHOW K THIIOTCHY3E.
IIpu3aaku paBeHCTBaA IPSIMOYTOJIBHBIX TPEYTOJIILHUKOB.
I[IpssMOyTONBHBINA TPEYTOJIBHUK C yriioM B 30°.

HepaBencTtBa B TeoMeTpHWU: HEPaABEHCTBO TPEYTOJBHUKA,
HEpPaBEHCTBO O JJIMHE JIOMaHO#, TeopeMa O OOJbIIeM yrjie |
OoJpIIeHiCTOpPOHE TPEyTroabHUKA. [IepIIeHANKYIISIp U HAKJIOHHAasI.

I'eomeTpuueckoe mecTo Touek. bruccekTpuca yria u cepeIMHHBIN
NEePUEHIUKYISIP K OTPE3KYy KaK r€OMETPHUICCKUE MECTa TOYCK.

OKpY’>KHOCTB U KPYT, XOpAa U fTUaMeTp, UX cBoiicTBa. BzaumHoe
pacmosioKeHHe OKPY>KHOCTH | Iipsimoii. KacaTrenpHas u cexymias K
okpyxHOCTU. OKpPY>XHOCTH, BOHCAaHHasi B yroj. BhucanHas u
OITMCaHHAasI OKPYKHOCTHU TPCYrOJIbHUKA.

8 xiace

Yerweipéxyronpuuku. [lapamnenorpamMm, ero TmnpuU3HaAKH U
cBolicTBa. YacTHbIe cllydyau napajjieiorpaMmmMoB (OpsIMOYTOJIbHUK,
poMO, KBaapaT), UX MPU3HAKH U cBolicTBa. Tparenus, paBHOOOKas
Tpareuusi, e€ cBoiicTBa u npulHaku. [IpssMoyronabHas Tpaneuus.

Meton ynBoenust meauanbl. llenTpanbHas cuMmmerpusi. Teopema

darneca 1 TeopeMa O MPONOPIIHOHAIBLHBIX OTPE3Kax.

Cpennue JnMHUM TpeyrojbHUKa H Tpameuuu. ILlenTp Macc
TpPEeyroJIbHUKA.

I[Tomobue TpeyronbHUKOB, KoOdGduUIHEeHT momodus. IlpusHaku
nmonoOust TpeyroabHUKOB. [IpumeHeHne noaoOUsS IPU pEHICHUU
OpaKTUYECKUX 3ajiad.
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CaoiicTBa IuIomiase reomMeTpudeckux ¢puryp. @opmMyisl st
JIOMIaIN TPEYTOJbHUKA, ITapajieorpaMmma, pomOa M Tparreiinu.
OTHOLIEHHUE IJIoLIaAei MoT00HBIX (pUryp.

Brruncnenue 1uromanei TPeyroJlbHUKOB M MHOTOYTOJIBHHUKOB Ha
KJIeTYaTON Oymare.

Teopema Iludaropa. Ilpumenenme teopembl Iludaropa npu
pemeHn NpakTHYeCKUX 3a7ad.

CuHyC, KOCHHYC, TaHTEHC OCTpPOTO yria TIPpsIMOYTOJIHHOTO
TpeyrosbHuKa. OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKJIECTBO.
Tpuronomerpudeckue ¢yHKIUu yrioB B 30°, 45° u 60°.

Brimcanable ¥ IEHTpaIbHBIC YTIIBI, YTOJ MEXIy KacaTeIbHOU U
XOopAoHu. YTiBl MEXIy XOpJaMH W CEKylIMMH. BrimcanHble U
OIMCAaHHBIC YETHIPEXYTONBHUKH. B3anMHOE pacmoioXeHUe ITBYX
okpyxHOCcTe#. Kacanme okpyxkHocTeit. OO1me kKacaTteabHbIE K TBYM
OKPY>XKHOCTSIM.

9 kjacc

Cunyc, kocuHyc, TaHreHc yrjoB oT 0 no 180°. OcHoBHOe
TPUTOHOMETPHYECKOE TOXACSCTBO. DOPMYIIBI IPUBEICHUS.

Pemienne TpeyronpHukoB. Teopema KOCHHYCOB H Teopema
CHHYyCOB. PemieHne mpakTHYECKHX 3a7ad C HCHOJB30BAHUEM
TEOPEMBIKOCHHYCOB U TEOPEMBI CUHYCOB.

IIpeoOpazoBanue Mo T00MSI. TTomoGue COOTBETCTBEHHBIX
DJIEMEHTOB.

Teopema o0 OpoW3BEACHWM OTPE3KOB XOPI, TEOPEMBI O
MIPOW3BEJACHUN  OTPE3KOB  CEKyIIMX, TeopeMa O  KBajapare
KacaTeJlbHOM.

BexTop, nmmHa (MOIyiib) BEKTOpPa, COHAIIPaBIICHHBIE BEKTOPHI,
MPOTHUBOIIOJOKHO  HAINpaBJICHHBIE  BEKTOPHI, KOJIJIMHEAPHOCTH
BEKTOPOB, PaBEHCTBO BEKTOPOB, ONEpally HaJ BEKTOPaMH.
PasnosxeHne BEKTOpa II0 ABYM HEKOJUIMHCAPHBIM BEKTOPaM.
Koopaunatel BekTopa. CKaJIsIpHOC MNPOU3BEIICHUE BEKTOPOB,
OpUMEHEHHUE JISI HaXO0XKIACHUS UINH U yTIOB.

JlekapTOBBI KOOPAUHATHI Ha MIIOCKOCTU. Y PaBHCHUS NPSIMOU U
OKPY>XHOCTH B KOOpJIWHATax, IIEPECCUYCHUE OKPYXKHOCTEH u
OpsAMBIX. MEeTOZ KOOPIWHAT U €T0 IPUMEHEHHE.

IIpaBuIbHBIC MHOTOYTOJBHUKH. J{InHa OKpyXHOCTH. ['pamycHas
W paaguaHHas Mepa yria, BBIYHCICHHE UIMH OYT OKPYKHOCTEH.
ITnomane kpyra, CEeKTOpa, CerMeHTA.

JIBHO>KeHUsT TUIOCKOCTH U BHYTPCHHHE CUMMETpPHH (QUTYD
(pmeMeHTapHbIC MpeJICTaBICHUS). IMapannenbHbIl nepeHoc.
IToBoporT.

80



[UTAHUPYEMBIE ~ TIPEIMETHBIE ~ PE3VJIBTATBI ~ OCBOEHHA
PABOYEU ITPOT'PAMMBI KYPCA (11O TOAAM OBYYEHU )

OcBocHue yuebOHOro Kypca «['eomeTpus» Ha YpOBHE OCHOBHOTO
obmero  oOpa3oBaHHWs  JOJDKHO  oOecreduBaTh  JOCTHIKEHHUE
CIICAYIOMINX MMPEAMETHBIX 00Pa30BaTCIBHBIX PE3YyJIbTATOB:

7 KJacce

— Pacmo3nasathb W3y4YeHHBbIE reoMeTpUUYECKUe ¢urypsi,
onpenesaTh HX B3anMHOE pacnoJio)keHue, n300paxarthb
reoMeTpUYEeCKue (DUTYPHI; BBIMNOIHITH YSPTCIKHU 110 YCIIOBUIO 3aJIa9u.
N3mepsiTh NUHEWHBICE W YTJIOBbIE BEJIWYMHBI. Pemate 3amaum Ha
BBIYUCJICHUE JIJIMH OTPE3KOB U BEJIMUYUH YTJIOB.

—  /[Jenatp TpyOylO0 OIIEHKY JHWHEHWHBIX W YIJOBBIX BEJIWYHH
NIPEeIMETOB B pealbHOM JKU3HHU, Pa3MEPOB NPUPOIHBIX OOBEKTOB.
PaznuuaTpe pa3Mepsl 9THX 0OBEKTOB I10 MOPSIJIKY BEJIUYHHBI.

—  CTpouTh 4epTekKU K TCOMETPUICCKUM 3aadaM.

—  Ilonp30BaTbCsi OpU3HAKAMHU  paBEHCTBA  TPEYTrOJbHHUKOB,
HCTOJIF30BaTh TpHU3HAKHA u CBOMCTBa paBHOOEAPEHHBIX
TPEYTroJbHUKOB IIPU PELICHUHU 3aja4.

—  IIpoBoauThp JOTHYECKHE PACCYXIACHHUS C HCIOJIB30BAaHUEM
TeOMETPUUYECKUX TEOPEM.

— ITonw30BaThCsa npru3HakaMu paBCHCTBaA OpsAMOYTOJIbHBIX
TPCYTOJIbHUKOB, CBOMCTBOM MCIOUaHBbI, HpOBCHéHHOﬁ K THUIMOTCHY3C
OpsAMOYTOJIBbHOTO TPCYTrOJIbHUKA, B pCIICHUU I'€COMETPHUYICCKUX 3aJa4.

—  OrmpenensiTe MapauIeIbHOCTh NPSIMBIX C IOMOIIBIO YTJIOB,
KOTOpBIe 00pa3zyeT ¢ HUMH cekymas. OmnpenessiTh napajijieIbHOCTh
OPSIMBIX C TOMOIIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOU MPsIMOM
J10 TOYEK APYToN MpsIMOii.

— Pemate 3aJa4M Ha KJIETYaTOu 6yMare.

—  IIpoBoaWTH BBIYMCICHUS U HaXOIUTH YHUCIIOBBIC U OyKBECHHBIC
3HAYCHUSI YIJIOB B TEOMETPHUYECKHX 3aJadax C MCIIOJIb30BaHUEM
CYMMBI YTJIOB TPEYTOJIbHHUKOB M MHOTOYTOJHHHUKOB, CBOIWCTB YTJIOB,
00pa30BaHHBIX IPU NEPECCUYCHUHU JIBYX IapaUICABHBIX IPSIMBIX
cekymieil. Pemrate mpakTUdeckue 3ajaqi Ha HAaXOXXJICHUE YTIIOB.

— Brnagers moHsATHEM TI€OMETPHUUYECKOTO MEcTa TO4YeK. YMETh
omnpenensaTh OHCCEKTPUCY yIrila W CEPEIUHHBIA MNEePHNEeHIUKYISIP K
OTpE3Ky KaK TeOMETPHUIECKHUE MECTa TOUCK.

—  @opMyaUpOBaATh ONPEACICHUS OKPY>XHOCTHU U KPyra, XOpAbl U
aUaMeTpa OKPYKHOCTH, IIONB30BAaThCA UX CBOWCTBAMHU. YMETh
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OPpUMCHSATH 3THU CBOMCTBa opu peIeHuU 3aaa4.

— Brnagerr mNOHSTHMEM  OMNHWCAaHHOM  OKOJIO TpeyrojbHHUKa
OKPY»XHOCTH, YMETh HaxXomuTh c¢€ 1eHTp. [lonp3oBaTbes dakTamMu O
TOM, 9TO OHMCCEKTPHUCHI YTJIOB TPEYTOJHHUKA MEPECEeKAIOTCs B OTHOM
TOYKE, W O TOM, UYTO CEpEAMHHBIC NEPICHIUKYISIPHI K CTOpPOHAM
TPEYrojbHUKA MEePECEKAIOTCsI B OJTHOU TOUKE.

— Brnaners MOHSATHUEM KacaTeJIbHOU K OKpPY>KHOCTH,
MMOJIb30BaThHCSI TEOPEMOM O TMEePIEeHIUKYIISIPHOCTH KacaTeJbHOU u
panmyca, IpoBeAEHHOTO K TOYKE KaCaHHUS.

— ITonb3oBaThCs OpoCTEeUITUMHU reOMEeTPUUYECCKUMU
HEpaBCHCTBAMH, MTOHUMATh UX MPAKTUICCKUI CMBICI.

— IIpoBOOINTE OCHOBHBIE TEOMETPHUUYECKHE TOCTPOCHUS C
MOMOIIBIO IUPKYJIS U JIMHEHKH.

8 xiace

— Pacmmo3naBath OCHOBHBIEC BHIBI LIeTpréXyI“O.HbHI/IKOB, nux
DJICMCHTHI, ITOJIB30BaThCsA nux CBOMCTBaMu npu peuIcHUN
TCOMECTPHUICCKHUX 3aaa4v.

—  IlpuMeHsATH  CBOWCTBA  TOYKH  IICPECCUCHUS  MEIUAH
TpeyrojbpHUKa ([IEHTpa Macc) B pEIICHUH 3ajad.

— Brnaners 1moHsiTUEM cpegHEeW JIMHUM TpEyTroJIbHUKAa |
Tpamenuu, MPUMEHATh WX CBOIMCTBA MPHU PEIICHUU T'€OMETPUUICCKHUX
3aga4y. llomb3oBarhcss  Teopemoit  dajmeca wu  TeopemMod O
NPOIMOPIHUOHANBHBIX OTpEe3Kax, MPUMEHITh WX JJIs1 pelleHus
MMPaKTUYECKHUX 3aaad.

—  IlpuMeHATH TpHU3HAKU MOAOOUS TPEYTrOJIbHHUKOB B PEIICHHUU
TEOMETPHUUYECKHUX 3a7ad.

— Ilonb30oBaThcsd  TeopeMoOit IMudaropa TSt peuieHus
TEOMETPUUYECKUX U MpaKkTHIeCKuX 3amad. CTpOUTh MaTeMaTHIECKYIO
MOJIeJIb B MIPAKTUYECKUX 3aJadax, CAMOCTOSITEIBHO JeJIaTh YepTEXK U
HaXOJIUTh COOTBETCTBYIOILME IJIUHBI.

— BJ'IaI[eTL INOHATUSAMU CHHYCA, KOCMHYCAa U TaHIC€HCa OCTpPOro
yriia opsAMOYTOJIBbHOTO TPpCYTrOoJbHHKA. ITonp30BaThCsa 3THUMHU
NOHATUAMU AJIsI PCHICHUA MMPAKTUYCCKUX 3ada4.

—  Bpraucaars (pa3muIHBIMU crrocobammu) TJTIOIIa b
TPEYTroJbHUKA W IUIOMIAIM MHOTOYTOJBHBIX (GUTYp (IIOJIB3YSICh, TIC
HEOOXOJUMO, KaJbKyJIsITOpoM). IIpUMEHSTh MOJIy4YeHHBIC YMEHUS B
MPaKTUYECKUX 3a7adax.

— BJ'Ia,HeTI) NOHATUAMU BIHCAHHOTO W LICHTpAJILHOTIO YyrJia,

82



HWCHOJIb30BaTh TCOPEMEI O BITMCAHHBIX yrjaX, yriaxX MEXIYy XOpIaMu
(CeKymuMM) M yTJe MEXAy KacaTeJIbHOW M XOPIOH HpH PEIIeHUHN
reoOMEeTPUUYECKUX 3ajiau.

— Bragerr  moHsSTHEM ~ ONMCAHHOTO  YETBIPEXYTOJILHUKA,
IIPUMEHSTh CBOHWCTBA OMHCAHHOTO YETHIPEXYTOIBHUKA MPH PEIICHUH
3ajay.

— IIpuMeHsITh TOJydYEeHHBIC 3HAHWUS Ha MPAKTHKE — CTPOUTH
MaTeMaTHYCCKUE MOJCIH JUIS 3aJad PCallbHOW JKWU3HU U HNPOBOIUTH
COOTBETCTBYIOIIME BBIYUCICHHUSI C TPUMEHEHHEM I[OJ00usT U
TPUTOHOMETPUH (TTOJB3YSICh, TJI€ HEOOXOUMO, KaJIbKYJISITOPOM).

9 kiace

— 3HaTp TpPUTOHOMETpHUECKHE (YHKIUH OCTPHIX YTJIOB,
HaxXOJIUTh C HUX IOMOIIBIO PA3JIMUYHBIE 3JEMEHTHl OPsIMOYTOJIbHOTO
TpPEeYTOJbHUKA  («KPEImIeHHE TPSIMOYTOJBHBIX  TPEYTOJIEHUKOBY).
Haxomute (¢ TIOMOIIBIO KaJBKYJISITOPAa) [UIMHBI W YTJIBL OIS
HETAOTUYHBIX 3HAYCHUM.

— ITonw30BaThCs (bOpMyJ'IaMI/I IpUBCACHUSA nu OCHOBHBIM
TPUTOHOMETPHUYCCKUM TOXKIACCTBOM IAJd HAXOXKIACHUA COOTHOIIICHUI
MCKAY TPUTOHOMETPHUYICCKHUMU BCIINYINHAMU.

—  MHcnonws3oBaTeh TEOpeMBI CHHYCOB W KOCHHYCOB I
HAXOXJCHUS pa3jIUYHBIX 3JCMCHTOB TPCYTrOJIbHUKA («pEIICHUE
TPEYTOJIBHUKOBY), MPHUMEHSATh HX IPH PEHICHUH T€OMETPHUYECCKHUX
3amad.

—  Bmaners TTOHSITHSIMA peoOpa3oBaHUs moaoowusi,
COOTBETCTBEHHBIX DJIEMEHTOB NOHOOHEIX (uryp. Ilomp3oBaTbes
CBOMCTBaAMHM NOMOOUSI MPOW3BOJBHBIX (QUTYp, YMETh BBIYUCISTH
JIWHBI U HaXOOWTh YTJIBI y MOM00HBIX (puryp. [IppMeHATH CBOWCTBa
momodusi B NPAKTHYECKUX 3ajadax. YMETh HOPHUBOIUTH HPHUMEPHI
MOAOOHBIX QUTYDP B OKPY’KaOIIEM MHUPE.

— ITonw30BaThCsa TE€OopeMaMu O MPOU3BCACHUN OTPE3KOB XOpPI, O
OpoOU3BCACHUU OTPE3KOB CCKYIIUX, O KBaApaTe KacaTeJIbHOM.

— ITonp30BaThCsa BCKTOpaMHu, MOHUMATh HUX FCOMCTpI/I‘lCCKI/Iﬁ u
(1)H3PI‘ICCKHﬁ CMBICJI, MPUMCHATH UX B PCHICHHUU TI'COMCETPUUCCKUX U
(1)I/I3I/I‘~ICCKI/IX 3aga4. HpI/IMCHHTL CKaJIsIpHOC MPOU3BCACHUC BCKTOPOB
JJIA HAXOXKIACHUA NJIWH U YIJIOB.

— ITonw30BaThCs METOAOM KOOPAUHAT HA IMJIOCKOCTHU, IPUMCHATH
€ro B pCIICHUU I'COMECTPHUUYCCKHUX U IMPAKTHUICCKUX 3agay4.

—  Brmazgers moHATHSMH TMPAaBUIBFHOTO MHOTOYTOJNBHUKA, TITWHBI
OKPYXHOCTH, AJIWHBI IYyTH OKPYXHOCTH W paaWMaHHON Mephl yria,
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YMETH BbBIYUCIATH IUIOMIaAb Kpyra #“ €ro gacTeun. HpI/IMCHﬂTL
MMOJIYYCHHBIC YMCHUA B IIPAKTUYCCKHUX 3aJa4dax.

—  Haxoaute ocu (MM LEHTPHI) CHMMETPUH (PUTYD, IPUMEHSTH
JIBYDKEHHS IUIOCKOCTH B IPOCTEHIINX CIIydasix.

— IIpuMeHATH OJydYeHHBIE 3HAHUA Ha IIPaKTHKE — CTPOUTH
MaTeMaTH4YeCKUe MOACIH IS 3a/1ad peajlbHON )KU3HH U IIPOBOIHUTH
COOTBETCTBYIOIIHE BBIYUCIICHUS C IPUMEHEHUEM MONOOUS U
TPUTOHOMETPUUYECKNX (PyHKINH (TOJB3YsICh, I1e HE0OX0AUMO,
KalbKyJISITOPOM).
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TEMATHUYECKOE IINTAHMPOBAHHME YYEBHOI'O
KYPCA(ITO T'OJAM OBYYEHUMA)

7 xnacc (He MeHee 68 u)

Ha3zBanue pa3zgena
(TemMbl) Kypca
(4ucjI0 YyacoB

OcHOBHOe coaep:KaHHe

OcHOBHBbIE BH/IbI 1€ TEJIbHOCTH
o0yyaromuxcst

IIpocreiimmue
reomeTpuieckne (Gpurypoi
M UX CBOMCTBA.
HN3mepenue
reoMeTpu4ecKHX BeJUYHH

(14 v)

ITpocreiimme reomMeTpudecKue OOBEKTHI:
TOYKU, MHpsSMBIE, JIy9d H YTJIBL,
MHOTOYTI'OJIBHUK, JIOMaHasi.

CMeXHBIC U BepTHKaJIbHBIE yTJiibl. PaboTa ¢
npocreimmmu ueprexxaMu. Msmepenne
JIMHEMHBIX M YIJIOBBIX BEJIWYHH, BBIYMCIICHUE
OTPE3KOB U YTIJIOB.

ITepumeTp u mIomans GUTryp, CO-TaBICHHBIX
U3 IIPSIMOYTOJIEHHUKOB

DopMyJIMPOBATh OCHOBHBIC
MOHSATHUSL U OIpE/ICIICHUS.
Pacno3HaBaTh N3yUeHHBIC
reoMeTpruiecKre pUrypsl,
onpeaeasiTb UX B3aUMHOE
pacIonoXXeHue,

BBINMOJHATH YePTEX 10 YCIOBUIO
3aJa4u.

IIpoBoauTs npocreiue
IOCTPOCHUS C TOMOIIBIO
LUPKYJIST U JIMHCHKH.

H3MepsITh JIMHENHHBIE U YTJIOBbIE
BEJIMYMHBI TCOMETPUIESCKHUX U
IPaKTHIECKUX OOBEKTOB.
OmnpeneasaTh «Ha Iias3)» pa3Mephl
peanbHBIX OOBEKTOB, MPOBOAUTH
rpyOyIO OIICHKY HX pPa3MEpOB.
PemaTh 3amaun Ha BEIYHUCIICHUE
JUIMH OTPE3KOB U

BEJINYUH yTJIOB.

PemaThb 3aaun Ha B3aMMHOE
pACIIOJIOKEHUE T€OMETPUISCKHUX
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buryp.

IIpoBoauTh KiIaccU(UKALUIO YTIIOB,
BBIYHCISTH JINHCHHBIC U yTJIIOBBIC
BEJINYUHBI, IPOBOJIUTH
HEOOXOJAUMBIE JOKa3aTeIbHbIE
paccy>kaeHUs.

3HaKOMUTBCS ¢ HCTOpHei
Pa3BUTHSI TE€OMETPUHU

Tpeyronsuuku(22 v)

ITonsitTme 0 paBHBIX TPEYrOJbHUKAX U
IIEpBUYHBIC  IPEACTABICHUS O  PaBHBIX
(koHTpy HTHBIX) (¢urypax. Tpu mnpusHaka
paBEHCTBA TPEYTr'OJIbHUKOB.

Ilpu3nakm  paBeHCTBAa  NPSIMOYTOJIBHBIX

TPEYTrOJIbHUKOB. CBoiicTBO MEIUAHbI
MPsIMOYTOJIBHOTO TPEYTOJIbHHUKA.
PaBHOOegpeHHEIC u PaBHOCTOPOHHHUE

TPEYTrOJIbHUKHU. IIpusnakn U  CBOMCTBa
paBHOOEIPEHHOTO TPEYTOJILHUKA.

IIporuB Gonbuieil CTOPOHBI TPEYTrOJIbHUKA
JIeKHT Oonbimui yrou. IIpocreiimme
HepaBeHCTBa B reomerpuu. HepaBeHCcTBO
TpeyroabHuka.HepaBeHCTBO JTOMaHOM.
IIpsimoyronpHBINH TPeyTroabHUK cyrioMm B 30°.

IlepBbie MOHATHUS O TOKA3aTENbCTBAX B
reoMeTpuu

Pacno3HaBaTh 11apbl  pPaBHBIX
TPEYroJbHUKOB  Ha  TIOTOBBIX
gyepTerkax (c yKazaHHUEM
OPU3HAKOB).

BeIBOAMTH ciencTBUs (PaBEHCTB
COOTBETCTBYIOIIUX JIEMEHTOB) U3
paBEHCTB TPEYTOJIHLHHUKOB.
DopMyJIMPOBATh  ONPEIEICHUS:
OCTPOYTOJIBHOTO, TYHOYT'OJIBHOTO,

PsIMOYTOJIBHOIO,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHEI O
TPEYTrOJIbHUKOB; OHCCEKTPUCHI,
BBICOTBI, MCIUAaHbI TPCYTOJIbHHUKA;
CepeIUHHOTO MEePHECHANKYJIISIpa
OTpe3Ka; rnepuMeTpa
TpEyroJbHUKA.

PopmyaupoBaTh  CBOWCTBA U
MPU3HAKH paBHOOEAPESHHOTO
TpeyTroJbHUKA.

CTpouTBh YePTEXKH, peliaTh 3a1a4u
C IIOMOIIBIO HAXOXK/ICHUSI PaBHBIX
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TPEyrOJIbHUKOB.

IIpuMeHsATH NPU3HAKHA PABEHCTBA
MPSIMOYTOJILHBIX TPEYTOJILHUKOB
B 3aJ1avax.

Hcnonn3oBars nudposbie
pecypcel  AJsl  HCCIeA0BAHHS
CBOMCTB M3y4yaeMbIX (uryp.

3HAKOMUTBLCH ¢ HCTOPHEIl pa3BUTUSA
reoMeTpUH
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IIpooonsicenue

Ha3panue
pa3neia (TemMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe cojeprkaHue

OcHOBHBIE BHUABI 1€ATCJIbHOCTH
00y4arouXCcs

IMapanienbHble
npsiMble, CyMMa yIJioB
TpeyroabHuka(14 )

ITapannenbHbie npsiMbIE, 150:4
CBOMCTBA, IIaTeiii nocTyJjaTr
EBknmna. Hakpect JIeXKaIlue,
COOTBETCTBCHHBIC u
OJTHOCTOPOHHHE YTJIBI

(oOpa3oBaHHBIE MPH IEPECCUCHUH
napajuIeJIbHBIX NPSIMBIX CEKYIIEH).
IIpu3Hak nmapauIeIBHOCTH HPSIMBIX
yepe3 PpPaBEeHCTBO PACCTOSHUM OT
TOYEK OJHOM npsAMOH 40 BTOPOU
psAMOM.

Cymma  yrios

MHOT'OYI'OJIbHUKA.

BHennue yriael TpeyrojibHUKa

TpEeyrojibHUKAa |

DopMyJIMPOBATH MOHSTHE [1APAJUICIbHBIX PSIMBIX,
HAXOJIUTh MPAKTHYECKHE MPUMEPBHI.

HN3yuaTts cBolicTBa yriioB, oOOpa3soOBaHHBIX IIPU
MEpPEeCeYeHNH TNapajieIbHbIX MNPSMBIX CEKYIIEH.
IIpoBoauTHL JO0KA3aTEJbCTBA MAPATIIEILHOCTU JIBYX
NPsIMBIX C TOMOIIBIO YTJIOB, OOpPa3sOBaHHBIX IIPU
NEePECEYEHUN DTUX IMPSMbIX TPETbEH MNPAMOH.
BpI4MCIATE CyMMYy yIJIOB TpEYroJdbHHUKA U
MHOT'OYI'OJIbHUKA.

HaxoauTe yncinoBble 1 OyKBEHHBIE 3HAUEHUSYTJIOB
B IEOMETPUYECKUX 3ajJadaX C MCIOJIb30BaHUEM
TEOpEM O CyMME YIJIOB TpEyrojbHUKa WU
MHOI'OyTIOJIbHUKA.

3HAKOMHUTBLCSI C HCTOPHUeii pa3BUTHS TEOMETPUU
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OKpyKHOCTH

U KpYT.
I'eomeTpuueckue
MOCTPOEHHs

(14 v)

OKpy>XHOCTb, XOPAbl U JUAMETPHI,
ux cpoiictBa. KacarenpHas  k
OKpPY>KHOCTH. OKpY>KHOCTB,
BrimcanHas B yrou. [lonsatue o I'MT,
IIpUMEHEHHEB 3a/1adax. buccekrpuca
U CepEeIUHHBIN MEPHEHANKY ISP KaK
TeOMETPHUIECKHE MECTa TOYCK.
OKpY>XHOCTb, OIIMCaHHAasi OKOJIO
TpPEeyTroJIbHUKA. Brnincannas B
TPEYTOJIBHUK OKPYXHOCTb.
IIpocreiimue 3a1aun Ha TOCTPOCHUE

DopmMyJHpPOBaTh ONpeaAeSeHus. OKPYKHOCTH, XOPIbI,
JAuaMeTpa U KacaTeJbHOU K OKpyKHOCTH. M3y4aTh ux
CBOICTBA, MPU3HAKH, CTPOUTH YEPTEXKHU.
HccaenoBatb, B TOM 4YHUCIEC HCNOJb3yss HU(pPOBbIE
pecypchbl: OKPYXHOCTb, BIIMCAaHHYIO B YIOJ; LIEHTP
OKpPY>KHOCTH, BIIUCAHHOM B yTOJI; PABEHCTBO OTPE3KOB
KacaTeJIbHBIX.

Hcnoas3zosare Metoa I'MT st nokazarenscrBa
TEOPEM O MEPECEUCHUN OUCCEKTPUC YIIOB
TPEYToJdbHUKA U CEPEAMHHBIX MEPHCHAUKYISIPOB K
CTOpOHAM TpeyrojbHukKa ¢ nomouisio I'MT.
OsJjaeBaTh NOHATUAMM BIIMCAHHOW U OITMCAHHOM
OKPY’>KHOCTEH TPEyrojIbHUKa, HAXOAUTh LIEHTPbI
3TUX OKPYKHOCTEH.

Pemrare OoCHOBHBIC 3a/JjauM HA NOCTPOEHHE: yIJa,
paBHOTO JaHHOMY; CEPEIUHHOTO HEPIICHIUKYJIspa
JAHHOI'O OTpE3Ka; MPsSIMOM, MNPOXOJslleill uepes3
JAHHYIO TOYKY M NEPHEeHIUKYISIPHON JaHHOU
OpsiIMO; OHCCEeKTPUCHI JaHHOTO yrnia;
TPEYTOJIbHUKOBIIO PA3JINYHBIM 3JICMCHTAM.
3HAKOMUTBCS ¢ MCTOPHeEil Pa3BUTHS I'€OMETPUU

IloBTOpEHMe,
000011IeHIe 3HAHUIT

4 )

IToBTOpenue
OCHOBHBIX

u 0000111eHNE
MOHSITUN M METOJ0B

Kypca 7 kiacca

Pemartnb 3agadn Ha IIOBTOpPCHHUE,
WJUTIOCTPUPYIOILME CBSI3U MEXIYy Pa3IUudHBIMU
qacTsIMU Kypca
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8 kiacc (He meHee 68 1)

Ha3panue
pa3neia (TeMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe coepikanue

OcHOBHBIE BH/bI IeATEJIbHOCTH
o0yyaromuxcs

YerpipéxyroiabHuku (12

)

ITapamerorpamMm, ero IpU3HAKA U
ciaydau

CBOMCTBA. YacTHbIe
napasuJieJorpaMMoB

(OpsIMOYTOJIBHUK, pOMO, KBajpar),
ux MpU3HAKA u CBOMCTBA.

Tpanenusi. PasHoOOKast
OpsIMOYTOJIbHAsI TPanelnu.

u

Y nBoenne menuansl. LlenTpanbHas

CUMMETpPUsL

HN3o6paxars 174 HAXOAUTH Ha geprekax
4eTBIPEXYTOJIbHUKN Pa3HBIX BHUJIOB U HUX 3JIEMEHTHI.
®opMyIMPOBATH ONpeJeeHUsl: Iapauienorpamma,
NPsSIMOYTOJIBHUKA, pOMOa, KBajapara, TpallCluu,
paBHOOOKON Tpamenuu, NpsiIMOYTOJILHOW TpaIeluu.
Jloka3pIBaTh W HCHOJAb30BATh INPH pelleHuH 3aga4d
HpU3HAKU u CcBOlCTBA: napaJienorpamma,
NpsIMOYTOJIbHHUKA, pOMOa, KBajapara, Tpaleluu,
paBHOOOKOU Tpamnenuu, MpsiIMOYTrOJILHOW TPaICIuH.

IIpuMeHATH MeTOo/ YIIBOCHHUS MeauaHbI
TpeyrojbHUKA.
Hcnonb3oBaTthb nudposse pecypcsl 1

HCCIICJOBAHUSI CBOMCTB M3y4aeMbIX GuUryp.
3HAKOMHTBCS ¢ MCTOPHEH Pa3BUTHS F€OMETPUU
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Teopema ®ajecau
Teopema 0
MPOTOPIHOHATBHBI
X OTpe3Kax, Moioo-
HbIe TPEYroJbHUKH
(15 u)

Teopema daneca u Teopema o
IIPONOPLUHUOHAIILHBIX OTPE3KaX.
Cpennsisi JIUHHUST TpPEyroJbHHUKA.
Tpaneuus, e€ cpenHsisi IUHUSL.

ITponnopruonanbHbIe OTpE3KHU,
OCTPOECHUE 4eTBEPTOTO
NIPONOPLUHMOHAIILHOIO OTPE3KA.
CaoiicTBa LEeHTpa macc B
TPEYroJbHUKE.

[lono6uele  TpeyronpHuku. Tpu

IIpU3HaKa HOI[O6I/IH TPECYTrOJIbHUKOB.
HpaKTI/I‘IeCKOC IIPUMECHCHUC

IIpoBoauThs NMOCTPOCHHSA C MOMOIIBID LMPKYJI U
JUHEWKHU C HCHoJib30BaHHUE TeopeMbl dPajieca u
TEOPEMBI O MPOIOPIMOHATIBHBIX OTPE3KaX, CTPOUTH
4eTBEPTHIM MPONOPLUUOHAIIBHBIA OTPE30K.
IIpoBoauTe AO0KA3aTENBCTBO TOrO, YTO MEIHAHBI
TPEyrojbHHUKA IMEPEeceKaroTcsi B OJHOW TOUKe, U
HAXOJAUTh CBA3b C LIEHTPOM MacC, HAXOAUThb
OTHOIIICHUE, B KOTOPOM MEIUAHBl ACISITCA TOYKOU
HUX TIEPECEUCHHUSI.

HaxoauTte 1monoOHBIE TPEyrOIbHUKH Ha TOTOBBIX
yepreKax € yKa3saHHEM  COOTBETCTBYIOIUX
NPU3HAKOB MOIO0US.

Pemiate 3amaym Ha TONOOHBIC TPEYTOJIBHUKU C

IOMOIIIBIO CaMOCTOSITCIIBHOTO HOCTPOCHUS
qyepTexen u HaX 0K ICHUS HO00HBIX
TPEYroJIbHUKOB.

IIpoBoauTs [M0KAa3aTEILCTBA C HCIIOJIB30BAHHEM
MPU3HAKOB MMOI00US.
Joka3piBaTh TpH
TPEYTrOJIbHUKOB.
IIpuMeHsATH NOJyYEHHBIE 3HAHUSI TIPU PELICHUH
TeOMETPUUIECKUX M MPAKTHIECKUX 3ajad.
3HAKOMUTHCSI C HCTOPHEii pa3BUTHS TEOMETPUU

IIprU3HaKa HOI[O6PI$I
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I[nomans.
Haxoxnenne
mIomajei
TpPeyroJbHUKOB

H MHOTOYT0JIbHBIX
¢uryp. Ilnomamxn
noao0HbIX uryp (14
)

[lonsitue 00  oOwmeid  Teopuu
TLTOIIIATH.

Dopmynsl A7st IO
TPEeyroJIbHHUKA, MapajuiejiorpaMMa.
OTHOIICHUE IUTOIIaICH
TPEYTOJIbHUKOB c oomuM

OCHOBaHHEM WJIN OOIIEH BHLICOTOM.

Breruucnenue 1miomanaed CIOMKHBIX
¢uryp depe3 pazOneHUE HA YaCTH U

JIOCTPOCHHE.
ITnomanu ¢duryp Ha KiIeT4aTou
Oymare.

TTnmomanu MO J00HBIX duryp.
Brruncnenue ruiomiazaei. 3amadu ¢
MPaKTUYECKUM COJICp)KAaHUCM.

Pemrenue 3a/1a4 ¢ IIOMOIIBIO METO1a
BCIIOMOIaTSJIbHOM IJIOIIAIN

OnJlaieBaTh NEPBHYHBIMH THPEJCTABJIEHHAMH 00
obmieit Teopun mmomanu (Mepsl), ¢GopMyJHpOBaATH
CBOMWCTBA IUIOIIA/IH, BBISICHATH UX HAIJISIAHBINA CMBICIL.
BeiBoauTh (GOpMyIbl IUIOIIANAM HApajuieorpaMma,
TPEeyTroJbHHUKA, Tpaneuuu u3 (popMyiIbl ILIONIATN
OpsIMOYTOJIBHUKA (KBaJapaTa).

BeiBOOANTH bopmyner  mmomamm BBIITYKJIOTO
4eTBIPEXYTOJIPHUKA Yepe3 IUaroHajiu W yroJu
Mmexay Humu. HaxommTs 1wiomanu — Guryp,
H300pa’kEHHBIX Ha KJIETYaTOU Oywmare,
HCNO0JIB30BAaTh pPa30UeHNe HA YAaCTH U JOCTPOCHUE.
Pa3z6uparnb npuMepbI HCTIOJIb30BAHUS
BCIIOMOTaTEJIbHOU wiom@amu  JJs peuieHust
reoOMEeTPUIECKUX 3aaad.

Haxoautp muromanu nmogo0HbIX GuUryp.
BBIYHCIATH TUIOMAINA PA3IUYHBIX MHOTOYTOJIBHBIX
¢uryp.

Pemath 3agauym Ha IUIOMIAAL C MPAKTUYECKUM
cojiepKaHueM

Teopema Iludaropau
Havyajia
TPUTOHOMETPHH

(10 v)

Teopema ITudaropa, eé
JI0Ka3aTeJIbCTBO M IIPUMEHEHHE.
O6parnast Teopema ITudaropa.

OmpeneneHne TPUTOHOMETPHISCKUX
GyHKUINH OCTPOro yria,
TPUTOHOMETPHUUIECKUE

COOTHOLIEHUST B MPSIMOYTOJIBHOM
TPEYTOJIbHUKE. OcHoBHOE
TPUTOHOMETPHUUYECKOE  TOXKIECTBO.
COOTHOIICHHSI MEX/ly CTOPDOHAMH B

Joka3sbiBaTh TeopeMy Iludaropa, mcnonab3oBarn
€€ B IIPAaKTUYIECKUX BBIYHUCIICHUSX.
DopMyIHPOBATH OIPEICIICHUS
TPUTOHOMETPUUSCKHUX (PyHKIIUH OCTPOro yria,
NpoBepsiTh X KOPPEKTHOCTb.

BBIBOANTHL TPUTOHOMETPHUUECKHE COOTHOIICHUS B
MPsIMOYTOJIBHOM TPEYTOJbHUKE.

HccnenoBaTh COOTHONIGHHSI MEXIy CTOPOHAMH B
NPSMOYTOJIBHBIX TPEYTOJbHHUKAX C yriaaMu B 45° u
45°; 30° u 60°.
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NPsIMOYTOJIbHBIX TPEYTOJbHUKAX C
yrinamu B 45° u 45°; 30° u 60°

Hcnonb3oBaTh GOpMyIIBI IPUBEICHHS U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO /ISl HAXOXKICHUS
COOTHOLICHUI MEXy TPUTOHOMETPUYCCKUMHU
GyHKIIHAMY pa3IUIHBIX OCTPHIX YTJIOB.
IIpuMeHsATHL IOJyYeHHBIE 3HAHUSA U yMEHUS IPHU
peleHny NpakTUYeCKUX 3ajad.

3HAKOMHUTBCS € HCTOPHeli Pa3BUTHUS I'€OMETPUHU

Yribl B OKPY:KHOCTH.
Bnucannbie

M ONHCAHHBbIE
YeThIPEeXyroJibHHKH.
KacarejbHble

K OKPYKHOCTH.
Kacanue okpyxxHocTeil

(13 v)

BrucanHble U LIGHTpalbHbIC YIJIBL,
YroJ MeXJAy KacaTeJbHOU U XOpIOu.
VYrael MexIy XopJaMu U
CEeKYIIHUMH.

Briucannable U onMcaHHBIE YETBHIPEX-
YTOJIBHUKH, UX MPHU3HAKU U
cBoiicTBa. IIpumMeneHnue aTux
CBOWCTB

IIpU PEIIEeHUN I'€OMETPHUUECKUX 3a-

DopMyIHMPOBATH OCHOBHBIC OIIPEIEIICHHUS,
CBSI3aHHbBIC C yI'JIaMH B Kpyre (BIMCAHHbBIN yToJl, LIeH-
TpaJIbHBIA YTOJI).

HaxoauTh BIIMCAaHHBIC YIJIbl, ONUPAIOIIUECS HA OJHY
YTy, BBIMUCJIATH YTIJIbl C IOMOIIBIO TEOPEMbI O
BIIMCAHHBIX YIJIAX, TEOPEMBbI O BIIHCAHHOM
4eTPEXYTOJIbHUKE, TEOPEMEBI O [IEHTPAIHHOM yTJIe.
HccienoBarhb, B TOM YHCIE C TOMOLIBIO HU(POBBIX
pecypcoB, BHIUCAHHBIE M OIMCAHHbBIE YEThIPEX-

Aad. YT'OJIbHUKU, BBIBOJAMTH UX CBOWCTBA U IPU3HAKU.
B3aumnHoe pacrniosioxxkeHue  ABYX .

Hcnoab3oBarh 5TU CBOMCTBA U NMPU3HAKU IIPU
OKPYKHOCTEH. Kacanune pelleHny 3a1a4
OKpY>XKHOCTEH

IloBTOpEHME,
000011IeHNe
3HAHUI

(CR))

IloBTOpEHUE OCHOBHBIX HOHITHI U
METOJI0B KypcOB 7 U 8 KJIaCCOB,
oboO1enue 3HaHUM

PemiaTrp 3aga4yM Ha NOBTOPEHUE, ULIIOCTPUPYILLHUE
CBSI3U MEXKy Pa3IUYHBIMU YacTsIMU Kypca
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9 kiacc (He MeHee 68 1)

Ha3panmue
pasaena (TemMbl) OcHoBHOe cojiep:KaHue
Kypca (4UCJI0 4acoB)

OCHOBHBIE BH/IbI
JNeATeILHOCTH 00YYaKIINXCS

Tpuronomerpus. OmnpeiesieHne TPUTOHOMETPHYECKUX DopMyJIHPOBATH ONIpe/ie/IeHUs
Teopemsbl KocunycoB u | ¢yHKui yrios ot 0° qo 180°. TPUTOHOMETPUIECKNX (DYHKIIUI TYIBIX U MPSIMBIX
CHHYCOB. Kocunyc u curyc npsiMoro u Tynoro YTIIOB.
Pemenue yria. Teopema KOCHHYCOB. BBIBOAMTH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
TPEyroJbHUKOB (O06006méHHas) TeopemMa CUHYCOB (¢ (c paaMycOM ONMCAHHOW OKPYKHOCTH).
(16 9) panu- . Pemarth TpeyroibHUKH.
YCOM OINMCaHHOW OKpyKHOCTH). Ha- PemiaTh npakTHyeckue 3amaydM, CBOISIIMECS K Ha-
XOXACHHUE IMH CTOPOH U BEJIMYHNH XO>KJICHUIO Pa3JINYHBIX 3JICMEHTOB TPEYTOJILHUKA

YIJIOB TPEYTOJIbHUKOB.

dopmyna mIomanM TPEyTroJIbHUKA
yepe3 JB€ CTOPOHBI U yTrod MEXIy
anmMu. opmysia mromagu
4eThIPEXYTOJIbHUKA YEPE3 ero
JUaroHan

MU YyTOJI MEXKy HUMH.
IIpakTHyeckoe npuMeHEHUE
JIOKA3aHHBIX TEOPEM
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IIpeodpa3oBanue
nonodusi. Merpuyeckue
COOTHOIIEHHSI

B OKPYKHOCTH

(10 u)

ITonsiTue o nmpeoOGpa3zoBaHUU MOAO-
oust.

COOTBETCTBEHHBIE YJIEMEHTHI ITOTOOHBIX
$uryp.

Teopema 0 MpoU3BEIEHUH OTPE3KOB
Xopad, TeopeMa O HPOU3BEIACHUU
OTPE3KOB CEKYyIIUX, TeOpeMa O KBajapare
kacarenbHoOU. I[Ipumenenue B
pelIeHn reOMeTPUYECKNX 3a/1a4

OcBauBaTh NOHSITHE NIPEOOpa30BaHUA NOTOOUS.
HccaenoBarb OTHOLIEHHUE JHUHEHHBIX 2JIEMEHTOB
¢uryp npu npeodpazoBanun nonodbus. Haxoants
MpUMEpPHI MOA00UST B OKpy>Karomein
JEUCTBUTEIBHOCTH.

BBIBOAMTHL METPUUECKNE COOTHOILICHUSI MEXKY OT-
pe3KaMM XOp/[l, CEeKYIIUX U KacaTeIbHBIX C
HCIIOJIb30BAaHUEM BITMCAHHBIX YTJIOB M ITOJTOOHBIX
TPEYrOJIBHUKOB.

PemaTth reomeTprueckre 3a1aud U 3a1a4U U3
peanbHON )KU3HU C HCITOJIb30BaHUEM ITOJIOOHBIX
TPEYTOJILHUKOB

BexTtopbi(12 u)

OmnpenesieHue BEKTOPOB, CIOXKEHHUE U

pa3HOCTb BEKTOPOB,  YMHOXCHUE
BEKTOpA Ha YHUCJIO.
Pusnyeckuii. M = reoMeTpUYECKUN

CMBICJI BEKTOPOB.
Pa3znoxxenue  Bektopa 1o
HEKOJUTMHEAPHBIM
Koopaunats! BexTopa.
CkalsipHOe TMPOU3BEISHUE BEKTOPOB,
€ro TpUMEHEHHE [ HaXO0XKICHUS
JJIAH U YTJIOB.

Pemenne 3ama4d ¢ moMomIbI0 BEKTOPOB.

BYM
BEKTOpaM.

HpI/IMeHeHI/Ie BCEKTOPOB ISt PCHICHUSA
3aga4 KMHCMAaTUKH U MCXaHHUKH

HUcnouab3oBaTh BEKTOPHI HaIpaBJICHHbIC
OTpEe3KH, HCCJIe10BATh reoOMEeTpUYECKUI
(nepemenienne) u (GU3NUECKUN (CHIIA) CMBICIBI
BEKTOPOB.

3HaTh onpeaesieHHsI CyMMEBI U Pa3HOCTH BEKTOPOB,
YMHOY>XEHHMsI BEKTOpa Ha YHCIIO, HCCJIeA0BaATh
TeOMETPUIECKUM B (HU3NYSCKUN CMBICIIBI JTHUX
onepauui.

Pemars reoMeTpUYECKue
HUCIOJb30BAaHUEM BEKTOPOB.
PackiaapIBaTh BEKTOp 10 JBYM HEKOJUITMHEAPHBIM
BEKTOpaM.

Hcnonb3zoBarhb CKaJIsIpHOE MIpOU3BEACHUE
BEKTOPOB, BBIBOJIMTH €0 OCHOBHBIE CBOWCTBA.
BpruMcasiTe cyMmy, pa3HOCTb U CKaJISIpHOE
IIPOU3BEJICHUE BEKTOPOB B KOOpAWHATAX.

Kak

3agadyu C

IIpuMeHATH CKaJspHOE IPOU3BEICHUE ISt
HaXOXKJICHUsI JUIMH U YTJIOB
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JexapToBbl
KOOPIMHATBI
IJI0CKOCTH (9 4)

Ha

I[eKapTOBLI KOOpAWHATHI TOYCK Ha
IIJIOCKOCTH.

YpaBHeHue IPsAMOIL. Yriaosoii
ko> Punmenrt, TaHI'CHC yria
HaKJIOHA, napaienbHbIe u
NEePICHINKYIISIPHBIC TIPSIMBIC.
YpaBHeHUE OKpPY’>KHOCTH.
Haxoxxnenue KoopauHaTr ToOYeK
nepeceueHus]  OKPY>KHOCTH u
psIMOM.

MeTon KOOpAMHAT IIPU PELICHUU
reoMeTPUUYECKHUX 3ajad.
Hcnonbs3oBanue merona KOOpAUHAT
B IIPAaKTUYECKUX 3aJadax

OcBauBaTh TMOHSATHE TMPSMOYIOJIBHOM CHCTEMBI
KOOPJMHAT, 1€KapTOBBIX KOOPAWHAT TOUYKH.
BpiBoaMTBL ypaBHEHHUE MPSIMONM M  OKPYKHOCTH.
BplaessiTb NONHBIA KBagpaT Ajd HAaXOXKIACHUS
LICHTPAau paJuyca OKPY>KHOCTU IO €€ ypaBHECHHUIO.
Pemiare  3agauM Ha  HAXOXKIEHHUE  TOYEK
MepecedeHus NPsIMbIX U OKPYKHOCTEH C TTOMOIIBIO
METOJla KOOpAUHAT.

Hcnoan3oBaTh CBOMCTBA YrioBoro kodddumueHTa
NpSIMOM TpU PELISHUM 3anad, Ul OINpPEACICHUS
pAaCIIOJIOKEHUST IPSIMOH.

IIpumensaTs KOOPAWHATEI npu peueHun
FeOMETPUYECKUX M NPAKTUYSCKUX 3alad, i
IIOCTPOCHUSI MAaTEMaTHIYSCKUX MOJICIICH peaTbHBIX
3a1a4 («MeTo KOOPAUHAT).

Ioap30oBaTbesA JUIsL IIOCTPOCHUA U HUCCIEIOBAHUN
U} pPOBBIMH pecypcaMH.

3HAKOMHTBCS C MCTOPHEN Pa3BUTHS F€OMETPUU
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Ilpooonscenue

HazBanue
pasaena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHOBHOe coaep:KaHHe

OcHOBHbIE BH/IbI 1€TEJbHOCTH
odyuaromuxcst

IIpaBuibHbIC

MHOT'0YT 0JIbHUKH.
JJInHA OKPYKHOCTH U
IVIOIIA/Ib Kpyra.
Bolunciienne miomiaaei
8 )

IIpaBunbHbBIC MHOTOYT'OJIBHUKH,
BBIYHCJIEHHE UX 3JIEeMEeHTOB. Uucio
T W JJIWHA OKPYXXKHOCTH. J[nmHa myru

OKPY’KHOCTHU. Pa,III/IaHHaH MeEpa

yria.

Hnomam, Kpyra 1 €ro d5JICMCHTOB

(cekTopa u cermMeHTa). Beraucienue

momanei puryp, BKIFOUAIOLINX

3JI€MEHTHI KpyTa

DopMyIHPOBATH ONPEICIICHHE MPABUILHBIX
MHOTOYTOJIbHUKOB, HAXOAUTH UX JJIEMEHTEHI.
ITonb30BaTHCHA MOHATHEM JJIMHBI OKPY>KHOCTH,
BBEJAEHHBIM C IIOMOIIBLIO MPaBUIIBHBIX
MHOT'OYT'OJIHUKOB, ONPeaeJATh YHCIIO T, JJIUHY JyTH
U paJUaHHYyI0 Mepy yria.

IIpoBoauTh Mepexoa OT paJuaHHON MEpHI yria K
rpaaycHOil U1 Ha0OOpOT.

OnpepeasaTs MIOMAAb KpyTa.

BeiBOoauTH (popMyJibl (B IpalyCHOM M paguaHHON
Mepe) Al JUIMH AYT, Iiomajed ceKTOpoB U
CErMEHTOB.

BeruncasarTe mromanu GUryp, BKIIOYAIOMUX dJIe-
MEHTBI OKPY>KHOCTH (KpyTa).

HaxoauTp momanu B 3aj1a4ax peaJibHOM KHU3HU
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JIBM:KeHMS NJIOCKOCTH
69

ITonsiTe 0 IBMXKEHUH TIIOCKOCTH.
ITapayenbHbIl IEPEHOC, IIOBOPOT U
cuMmMeTpusi. Ocu U LEeHTPbL
CUMMETPHH.

IIpocreiimne npumMeHeHUs1 B
pelIeHuU 3a1a4

Pa36uparp npuMepsl, UIIIOCTPUPYIOIUE HOHSATUS
JBM)KEHUSI, IEHTPOB U OCEH CUMMETPHH.
DopMyIMpPOBATHL  ONPEACIICHHUS]  MapauIeNbHOTO
IepeHoca, IOBOPOTa M OCEBOM  CHMMETPHH.
BeIBOAMTBE UX CBOICTBA, HAXOJAMTh HENOJABHUXHbIE
TOYKH.

HaxoauTh LEHTPBI U OCU CUMMETPUN NPOCTENIINX
¢uryp.

IIpumensTh napajuieabHbIA nepeHoc u
CUMMETPHIO MIPU PEIIEHUN I'€OMETPUYECKHUX 3ajaad
(pa3bupaThs IpUMEpBHI).

Hcnouab3oBarh 1JIsl IOCTPOEHUSI U HUCCIEHOBAHUN
uudpoBbie pecypchl

IloBTOpEHME,
00001eHue,
CHCTEMATH3A U
3HAHMIT?

(7 )

HOBTOpeHI/Ie OCHOBHBIX IIOHSTHU U

METOJAOB KypcoB 7—9  Kiaccos,
o6oOmeHne ©W  cUCTEMaTHU3aIUs
3HAHUM. IIpocreiimue
reomMeTpuueckue (QUrypel H - UX
CBOMCTBA. N3mepenue
Te€OMETPHUUECKUX BEJIMYHH.
TpeyronbHUKH.

ITapamrensHabIe u
NEePIEHAUKYJIISIDHBIE TIPSIMbIE.
OKpy>XKHOCTbh u KpPYT.
I'eomeTpuueckue HOCTPOCHUS.

Yribl B OKpY>XHOCTH. Brnucanubie
u OTIMCaHHbIE OKPY>KHOCTU

OnepupoBaTh NOHATHSIMHU: QUTYypa, TOUKA, IIpsIMasi,
Yroji, MHOI'OYT'OJIbHHUK, pPaBHOOCIPEHHBIM U
PaBHOCTOPOHHHUH TPEYTOJBHHUKH, IMPSIMOYTOIbHBIN
TPEyroOJbHHUK, MeQHuaHa, OMCCEKTpHCa M BBICOTA
TPEYTroJbHHKA, napaienorpamMmm, pomo,
OpsIMOYTOJIBHUK, KBaJpar, Tparenus;
OKPY>KHOCTbB, KacaTejJabHasl; PaBEHCTBO U ITogooue
¢buryp, TpeyroJbHHUKOB; HapaJIeIbHOCTh H
NEePHNEeHANKYJSIPHOCTE  MPSIMBIX, YTOJd MEXIy
OPSIMBIMH, CHMMETPHSI OTHOCUTEIBHO TOYKH U
npsiMOIi; JUIMHA, pACCTOsIHME, BEJIWYWHA YyTJa,
oAb, IEPUMETP.

Hcnoan3oBath GoOpMyJIbI: NEPUMETPa U IUIOLIAIN

MHOTOyTOJIbHUKOB, JUTUHBI OKPYXHOCTH u
MHOTOYTOJNBHUKOB. miomanyd  Kpyra, o00béMa  NPSAMOYTOJIBHOIO
IIpsiMast 1 OKPY>KHOCTB. napasuiesenumnena.

YerpIpEéXyroapHuku. Brimcanusie u OnepupoBartb NOHATHAMM: PsIMOYIOJIbHAs
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ONHCaHHBIC YETHIPEXYTOJILHUKH.
Teopema Iludaropa wu Hauana
TpuroHomerpuu. Pemenue oOmux
TPEyrOJIbHUKOB.

IIpaBuIbHBIE MHOTOYTOIBHUKH.
[Ipeo6pazoBaHusT NIOCKOCTH.
JAsmxenust. [Tomooue. CummeTrpust.
IInomans. BeruuciieHue miomanaei.
[Inomanu mogoOHBIX GUryp.
JlekapTOBBI KOOPAWHATHI HA
IIJIOCKOCTH.

Bekrtopsl Ha niockocTu

cucTeMa KOOpAMWHAT, BEKTOpP; MCHOJb30BaTh JTHU
OOHSITUSI JJIsl IIPEACTABICHUS JAaHHBIX U pPEUICHUs
3a7a4, B TOM YHCJI€ U3 APYTUX y4EeOHBIX IPEIMETOB.
Pemiars 3amaum  Ha OOBTOPEHHE OCHOBHBIX
IIOHSITHH, WJUTIOCTPALIUIO CBsI3ei MEXIY
pa3IUYHBIMU YacTAMH Kypca. Beioumpars meron
IS pELISHUs 3a1a4uu.

PemaTh 3aga4M U3 IIOBCCIHEBHOM >KH3HU

2 3/1ech MPECTABIIEHBI JJIEMEHTHI COJEPIKAHUS KypCa, M3JydaBIIuecs B 5—8 Kiaccax U TpeOyIoIIMe MOBTOPEHMUS,
06006mIeHust u cuctemarnszauun. O0OpalaTbCsi KITOMY MaTepHaly MOXKHO B BHJC aKIICHTAa Ha 3aBEPIIAIOIIECM dTarie
H3ydeHNsT Kypca 9 Kiacca WM PacupelessiTh N0 COOTBETCTBYIOIIMM TEMAaTHYECKHM pasfesiaM, H3ydaeMbIM B
TeyeHHe y4eOHOro rona.
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IIpooonscenue

Ilpu paspaboTke pabodeil nOporpaMmbl B TEMaTHYCCKOM IUIAHUPOBAHHUU JOJDKHBI OBITH YUTCHBI
BO3MO>KHOCTH MCIIOJIB30BAHUS SJIIEKTPOHHBIX (UM POBBIX) 00pa30oBaTEIBHBIX PECYPCOB, SBIISIOINXCS yaeOHO-
METOJIUYCCKUMH MaTepuaiaMu (MYJIbTUMCIUUHBIC IPOTPAMMBbI, DJICKTPOHHBIC YYCOHHUKH W 3aIaYHUKU,
3JICKTPOHHBIC OUOIMOTEKH, BHUPTYyaIIbHBIC Ja00OpPaTOPHUHM, HWIPOBBIC IPOTPAaMMBbl, KOJUJICKIIUH ITH(PPOBBIX
0o0pa3zoBaTelbHBIX pECYpCOB), HCIOJb3yeMbIMU JUIsi OOYYSHHUsI W BOCHHUTAHUS PAa3JIMYHBIX TPYIIII
IMOJIb30BATEIICH, MPEACTABICHHBIMU B 3JCKTPOHHOM (HU(GPOBOM) BHIC U PCATU3IYIONIUMH JTHIAKTUUYCCKUC
Bo3MmokHocTu UKT,conepkaHne KOTOPBIX COOTBETCTBYET 3aKOHOIATEIILCTBY 00 0Opa3OBaHUH.
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PABOYAS TTPOT'PAMMA

YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHKA».7-9
KJACCBI

HEJN U3YYEHNA YYEBHOT'O KYPCA

B coBpemMeHHOM LH(PPOBOM MHUPE BEPOSITHOCTh H CTATHCTHKA
npuobperaroT BCE OOJBIIYIO 3HAYUMOCTH, KaK C TOYKHA 3PECHUS
MPaKTHYCCKUX TMPHIOKCHUNW, TaK MW WX POJIHU B OOpa30OBaHUMU,
HEOOXOAUMOM KaXKIOMY 4YeJIOBeKY. Bo3pacTtaet uucio npodeccui,
IpH OBIAJICHUHUKOTOPBIMHU TpebyeTcss xopomrasi 0a3oBasi ITOATOTOBKaA
B 00J1aCTH BEPOSATHOCTH U CTATUCTHKHU, TaKasl MOATOTOBKA Ba)kKHA I
MPOJOJDKCHUST 00pa30BaHUS W JJISl YCIICIIHON MPO¢ECCHOHAIBHONU
Kapbepshl.

Kaxaprii yenoBeK MHOCTOSHHO IPUHUMACT PCEIICHHS Ha OCHOBE
UMEIOIIHUXCS y HEro MaHHBIX. A AJs1 0O00CHOBAaHHOTO TIPUHSATHSA
pelIeHusT B YCIOBUSAX HeIOCTaTKa WM HU30BITKa HHGOOPMAIINNA
HEOOXOJAUMO B TOM YHCJIIC XOPOIIO CPOPMUPOBAHHOEC BEPOSITHOCTHOC
U CTaTUCTUYECKOE MBIIICHUE.

VIMeHHO TTO3TOMY OCTpPO BCTaja HEOOXOIUMOCTh CPOPMHUPOBATH Y
oOyyaromuxcs (QYHKIUMOHAJIBHYI T'PAMOTHOCTB, BKIFOYAIOIIYIO B
cebs1 B KadecTBE HEOTHEMJIEMOH  COCTaBIIAIOMIEH  yMeHHE
BOCIIPUHAMAThE H KPHUTHYECKH aHAIW3UPOBATh HWHOOpMAIHIO,
MPEACTABICHHYIO B Pa3IMYHBIX (POpMaxX, MIOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTUX peaJIbHBIX IIPOLIECCOB W  3aBHCUMOCTEH,
MPOU3BOIUTE NMPOCTEHIIINE BEPOSATHOCTHBIC PACUETHI. 3HAKOMCTBO C
OCHOBHBIMH NPHUHIIUIIAMH cOOpa, aHAITN3a U MPEACTABICHUS JaHHBIX
U3 Pa3IUYHBIX cdep KU3HU OO0IIecTBa M rocyaapcTBa HMpHOOIIaeT
oOyJaromuxcsi K OOIIeCTBEHHBIM HHTEpecaM. FI3ydeHne OCHOB
KOMOWHATOPUKH pa3BUBACT HABBIKM OpraHU3allUH Iiepedopa u
noscyéTa Yuciaa BapuaHTOB, B TOM YHCIIC, B NPHUKIAIHBIX 3aJadax.
3HAKOMCTBO C OCHOBaMH TeOpuH TpadoB co3daET MaTeMaTHIECKUH
bynnament nams GopmMupoBaHHS ~KOMMOETESHIWH B  o0OJacTu
uHbopMaTUKU H UHUPPOBEIX TexHOJoTHi. [lomMmMo »TOro, HpH
W3yYEeHUH CTAaTUCTUKHU U BEPOATHOCTH O0OTAIIAIOTCS IIPEICTAaBICHUSA
yJammxcsi O COBPEMEHHOH KapTHHE MHpa W METOIax ero
HcciaeqoBaHus, (QOpMHUPYETCsS MOHUMAHHUE POJH CTATUCTHKUA Kak
WCTOYHHUKA COLMAIBHO 3HAYNMON HMH(OOpPMAIMU M 3aKJIaJTBIBAIOTCS
OCHOBBI BEPOATHOCTHOTO MBIIIJICHUS.

B cooTBeTcTBMHM C HaHHBIMH ILEISIMH B CTPYKTYpEe HPOTPaMMEI
y4eOHOTO Kypca «BeposTHOCTh M CTATUCTHUKA» OCHOBHOWM IIKOJIBI
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BBIJICJICHBI CICAYIONINE COMAECPKATCIIFHO-METOANIYSCKAE JIMHUH:
«I[IpencraBieHne  JaHHBIX W ONWCATEJbHAas  CTAaTHCTUKA»,
«BeposTHOCTE»; «DJIEeMEeHTHl KOMOHWHATOpPHWKN»; «BBemenme B
TeopHIo rpadoBy».

Copepxanue nuanu «lIpeacraBiicHWE MaHHBIX U OIMUCATCIIbHAS
CTAaTUCTHUKA» CIYKHUT OCHOBOW It GOPMUPOBAHUSI HABBIKOB PA0OTHI
¢ wHbOpMaIHEH: OT YTCHHUs W WHTEpPIpETaluu WH(POpMAIUH,
npescTaBIeHHOW B TaOaHIIaxX, Ha AuarpamMmax u rpadgukax go cobopa,
OpeACTaBICHUSI W  aHajaW3a  JaHHBIX C  HCIOJIb30BAaHUEM
CTaTUCTUYCCKUX XapaKTCPUCTUK CPESIHUX U pacceuBaHwus. PaboTas ¢
TaHHBIMH, OOydJarommecs: ydaTcs CUHTBHIBATH U HHTCPIIPETUPOBATH
JTaHHBIC, BBIIBUTATh, apTyYMEHTHPOBATh M KPUTHUKOBATH IMPOCTEHIITHE
THUIIOTE3bl,  Pa3MBINUISATE  HaJ  (aKTOpaMH,  BBI3BIBAIOIIUMHU
U3MEHYNBOCTh, M OICHWBATh WX BIHSHHE HA paccMaTpHUBacMbIe
BEIUYUHBI U IIPOIECCHI.

WNuaTtyuTHBHOE TIpeACTaBJIEHHWE O CIy4YallHOW HW3MEHYUBOCTH,
HCCJICNOBAHNE 3aKOHOMEPHOCTEM M TEHAEHLUMM CTAaHOBUTCS
MOTHUBUPYIOIIEH OCHOBOW HJiI M3YYEHUS TEOPUH BEPOSITHOCTEH.
Bonbuioe 3HayeHue 34ech HMMEIOT MpakTUYeCKUe 3alaHusl, B
YaCTHOCTU OIIBITHIC KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJICIISIMU.

ITorsaTne BEpOSTHOCTH BBOJUTCS KaK Mepa MIPaBIOIOTO0US
ciiydyaliHOro coObITHsA. [lpuw wu3ydYeHWHM Kypca oOydaromiuecs
3HAKOMSITCSI C MPOCTEHIIMMHU METOJIaMH BBIYUCIEHUSI BEPOSITHOCTEH
B CIIYY9alHBIX AKCIIEPUMEHTAaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMA
HCXOJaMU, BEPOSITHOCTHBIMHU 3aKOHAMH, IMO3BOJISFOIIUMHU CTaBUTHH
pemate Oojiee CIOXXHBIE 3amadu. B Kypc BXOISAT HaYalbHBIC
MPEACTAaBICHUS O CIyJYaWHBIX BEJIMYMHAX H WX YHUCIOBBIX
XapaKTePUCTUKAX.

Takke B paMKax 3TOTO Kypca OCYIIECTBISCTCS 3HAKOMCTBO
00ydYarommuxcss ¢ MHOXCECTBAMH W OCHOBHBIMH OIICpaIlUsIMHU HaJl
MHO>XCCTBAMH, pacCMaTPHUBAIOTCS NPUMEPhl IMPUMCHCHUS s
pelIeHus 3a/1a4, a TaK)KE MCITOJIb30BAaHUS B IPYTUX MaTEeMaTHUISCKUX
Kypcax® y4eOHBIX IpeaMeTax.

MECTO YYEBHOI'O KYPCA B YUEBHOM IIJIAHE

B 7—9 xnaccax usyyaercs Kypc «BeposSTHOCTb U CTAaTHUCTHKaA»,
B KOTOpBIM BxonsiT pasaensl: «lIpencraBienue AaHHBIX U
omnucaTelbHas CTaTHUCTHUKA, «BeposSTHOCTBY; «DJIeMEeHTBI
KOMOWHATOpUKN»;, «BBeaeHnue B Teoputo rpadop».

Ha m3ydyenue maHHOTO Kypca OTBOAWUT | ydeOHBIN 4Yac B HEIEIIO
B TCUCHHUEC KaXKJOTO rojma oOydeHuUs, Bcero 102 yyeOHBIX daca.
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COIEPXAHUE YUYEBHOI'O KYPCA (I10 'OJAM ObYYEHN )

7 kiacc

IlpencraBieHue TaHHBIX B BHJIC TAOJIHUII, IUarpaMm, rpaduKkoB.
3amonHeHWe  TaOJWI, YTEeHWEe W IIOCTPOSCHHUE JauarpaMm
(cToMOUKOBBIX (CTONOYATHIX) W KpPYroBbIX). UTeHHe TpadUKOB
peasbHBIX IMpolleccoB. M3BiedeHue WHpOpMAIWMHM W3 AUArpamMMm U
TaOJINIL, UCTIOJIL30BAHNE U MHTEPHpPETANNS JaHHBIX.

OmnuncaresbHasl CTaTUCTHUKA: cpeaHee apudMeTHIecKoe, MearuaHa,
pa3Max, HaubonbIIee U HaNMEHbIIIee 3HaUYCHUsI Habopa YMCIIOBBIX
naHHbIX. [IpuMepsl ciayuallHOIT U3MEHUYUBOCTH.

CrnydallHBIH OSKCIIEpUMEHT (ONBIT) M Clly4yailHoe coOOBITHE.
BepostHOocTh M yacToTa. PONb MaJOBEpPOSITHBIX M IPAKTHYECKU
JIOCTOBEPHBIX COOBITHI B mNOpUpoJie W B oOmecTtBe. MoHeTa U
HUTpajibHasl KOCTHB TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmmua, pebpo. CrtemeHb BepmuHBL. Yuciao p&dep u
cyMMapHasl CTEIeHb BEpIIWH. lIpencraBieHne O CBSA3HOCTH Trpada.
Ienn w umkael. [lytu B rpadax. O6xon rpada (diaepoB myTh).
IIpencraBnenue o6 opueHTHpOBaHHOM rpade. Pemenue 3anmadc
MOMOIIBIO TPadoB.

8 knacc

[IpencraBnenue naHHBIX B BHUIE TaOJIMI, auarpamm, rpa@ukos.
MHOeCTBO, PJIEMEHT MHOXECTBA, MOAMHOXecTBO. Onepauuu Hajg
MHO@ECTBaMH: 00BeINHEHHNE, IIepecedeHne, nomnoanenrne. CBoicTBa
omnepanuii HaJl MHOXXECTBAaMU: NMEPEMECTUTEIILHOE, COUETATEIbHOE,
pacnpeneauTelbHOS, BKIIOUYeHHUs. lcnonb3oBaHue rpaduuecKkoro
MPEACTABICHUSI MHOYECTB JJISI OMMHMCAHUSA PeaTbHBIX
OPOIECCOB U ABJICHUH, MPU PEIICHUHU 3a/1a4.

N3mepenue paccenBaHUsl OJaHHBIX. Jlucnepcust U craHjapTHOE
OTKJIOHEHHE YHUCIOBBIX HabopoB. Jlmarpamma paccenBaHHS.

DrnemeHTapHble COOBITHS ciaydaliHOro omnbita. CiyyaiiHbie
coOwiTHsi. BepositHocTn coObiTHii. ONBITBEI C PaBHOBO3MOXXKHBIMH
aJIEMEHTAapHBIMU cOObITHsIMU. Ciy4aitHelii BbIOOp. CBS3b MEXIY
MaJOBEPOATHBIMA ¥ NPAKTHYECKH ITOCTOBEPHBIMH COOBITUSIMH B
npupojie, OOIIeCTBE U HayKe.

Hepeso. CaoiicTBa JIEPEBBHEB: €IUHCTBEHHOCTh nyTH,
CYIIIECTBOBAaHHUE BUCSYECH BEPIIUHBI, CBSI3b MCEXKIAY UHCIOM BEPIIUH
u guciompédep. [IpaBuino ymMHOXKeHHUsA. Pemenue 3a1ad ¢ TOMOIIBIO
rpacgos. IIporuBomosoxueie coObiTHs. [marpamma  Diinepa.
OO0benuHEeHNEe U TepecedueHre coObITHii. HecoBMecTHBIE COOBITHS.
dopmyrna ciokeHUs  BEpOSITHOCTENW. YCJIOBHAsi  BEPOSITHOCTb.
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IIpaBuno ywmHOxkeHusi. He3aBucumbie coObiTHsA. [IpencraBieHue
SKCIIEpUMEHTa B BHUJE JepeBa. PemieHue 3aaad Ha HaXOXJICHUE
BEPOSITHOCTEN € TOMOLIBIO JepeBa CIy4YaWHOTO OKCIEPUMEHTA,
auarpamMMm Diepa.

9 knacc

IlpencraBieHue TaHHBIX B BHUJIC TAOJIUIl, JHAarpaMM, Tpa(HUKOB,
WHTEpIIpeTanus TaHHBIX. UTCHUE U MOCTPOCHHUE TAOIHUIl, TUarpaMMm,
rpauKOB MO peadbHBIM JTaHHBIM.

IlepecranoBku u (pakropman. CoyeTaHUsI U YHUCIO COYECTAHHH.
Tpeyronbuuk Ilackansi. Pemenue 3amad ¢ HUCIOJB30BaHUEM
KOMOWHATOPHUKH.

T'eomeTpuueckass BeposaTHOCTb. CilydaHBIH BBIOOp TOYKH W3
¢urypsr Ha TNIOCKOCTH, U3 OTpE3Ka U U3 IYTH OKPYKHOCTH.

WcneiTanme. Ycnex u Heynada. CepHus HUCOBITAHUH N0 TEPBOTO
ycnexa. Cepust ucnbsitannii bepunyiumn. BepostHocTH coObITHIT B
cepuu ucnblTaHUu bepnymnu.

CnyuwaiiHass  BEJIMYMHA W paclOpeAciieHHe  BEpOATHOCTEH.
Maremartuueckoe OXUJaHUEe u JAUCTICPCHUSL. IIpumepsnr
MaTeMaTHYEeCKOro OXXUJAHMUSA KaK TEOPETHUUYECKOTO CpEeIHEro
3HAUYEHUs] BEJIMUYMHBL. MaTeMaTH4ecKoe OXXUJaHUE M JUCHEePCUs
ClIy4yalHOW BEJIMYUHBI
«UHUCIO YCIIEXOB B CEPHU HCIBITAHUNA BepHymmm.

I[TonsiTne o 3akoHe OoONBIIMX YHces. M3MmepeHue BepOsSITHOCTEH
C mOMOIIbI0 YacTOT. POk m 3HaueHHWE 3aKOHA OOJBIIMX YHCEN B
npupojie U obIIecTBe.

IUIAHAPYEMBIE ~ TIPEAMETHBIE ~ PE3VJITATBI ~ OCBOEHH
PABOYEU ITPOI'PAMMBI KYPCA (I10 TOAAM OBYYEHI )

IIpenmeTHBIEe pe3ynabTaTbl OCBOCHHSA Kypca «BeposTHOCTE H
CTaTUCTHKa» B 7—9 Kilaccax XapaKTepHU3YIOTCS CIEAYIOIINUMUA
YMCHUSIMHU.

7 KkJj1ace

— YutaTth HWHPOpMAIIMIO, NPEICTABJICHHYIO B TaOJMIlax, Ha
auarpaMMmax; MpeACTaBIISITh JaHHBIE B BUAE TaOIHUIl, CTPOUTH
TuarpaMmMbl (CTOJIOMKOBBIE (CTOIOYATHIC) U KPYTOBBIC) ITO MaCCUBAM
3HAYCHUM.

—  OmmceiBaTh ©W HWHTEPOPETUPOBATH pPEaTbHBIC YHCIIOBBIC
JIaHHBIC, TIPEJICTAaBJICHHEBIC B TAOIUIAaX, HA AUarpaMMax, rpadukax.

— Hcnoap30BaTh IJIsT OTTMCAHUS JAaHHBIX CTATUCTHYCCKHUC
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XapaKTCPUCTUKU: CPCIAHEC apI/I(lJMeTI/I‘-IeCKOC, MEauaHa,
HanOoNblllee U HAUMCHBIIICE 3HA4YCHUA, pa3zMax.

— WMeTh npeacTaBiieHUE O CIIy4YalHOW U3MEHUYUBOCTH Ha
npuMepax MeH, GU3NIECKUX BEJIUUHH, aHTPOIOMETPHUIECKUX
JTAaHHBIX; UMETh MPEACTAaBICHNE O CTATHUCTUYCCKONW yCTOMYHBOCTH.

8 kiacce

—  H3Braekath " nmpeoOpa3oBbIBATH uH}opMaInmro,
NPEACTABICHHYIO B BHAC TaOmuIi, Jwarpamm, TpaduKoOB;
MPEeICTABIISITh JaHHBIC B BUAC TAaOJIUII, AUarpamMm, rpaduKos.

—  OrmmceiBaTh  JaHHBIC C  TOMOIIBIO CTaTUCTUYECKUX
MmoKasaTeJiel: CpeNHUX 3HAa4YCHWH W Mep paccewBaHus (pa3max,
JIUCTIEPCHUS U CTaHIapTHOE OTKJIOHEHUE).

—  HaxoauThk 4acTOTHI YUCIIOBBIX 3HAYCHHUN U YaCTOTHI COOBITHI,
B TOM YHCJIE TI0 pe3yJabTaTaM U3MEPEHUNU U HAOII0IeHUH.

— HaXOHI/ITL BCPOATHOCTHU CHy‘laﬁHLIX COOBITHI B onblTax, 3Has
BCPOATHOCTHU DJICMCHTAPHBIX CO6LITI/II71, B TOM 4YHCJIC B OIIbITax C
PaBHOBO3MOXHBIMH 3JICMCHTAPHBIMHU COOBITHUSIMU.

—  Hcnonwp3oBaTh rpaduyecKkue MOJICIH: AEPEBO CIIy4alHOTrO
SKCIIEPUMEHTA, AUarpaMMbl Diiiepa, 9uciaoBas psiMas.

— OHCpI/IpOBaTL IIOHATUSAMMU MHO>KECCTBO, IIOAMHOXKECCTBO,
BBITIOJIHATH onepanuu Hazmg MHOXCCTBaAMM: 06’LCIII/IHCHI/IG,
nepeceucHuc, MAOIIOJIHCHHUC, IMCPCHUCIIATH 3JJICMCHTBI MHOXKCECTB;
IIPpUMCHATH CBOMCTBA MHOKECTB.

— HNcnonp3oBathk rpaduyueckoe NPEIACTaBICHHE MHOXXECTB H
CBsi3eil MEXIy HHUMH IS OITMCAHUS NPOIECCOB W SBJIICHUI, B TOM
YuCIe TPH PEUICHUH 3aJad M3 JPYruxX YYeOHBIX IIPEIMETOB U
KYypCOB.

9 kiaacce

—  H3Braekath " nmpeoOpa3oBIBATH uH}OopMaIuio,
MPEACTABIICHHYIO B pa3JIMYHBIX HWCTOYHUKAX B BUJIC TaOJUIIL,
auarpamMm, TpaduKoB; TMPEICTaBIsITH TaHHbICE B BHAE TaOJIHII,
nuarpamMM, rpauKoB.

— Pemats 3aa4l OpraHMU30BaHHBIM HCpC60pOM BapuaHTOB, a
TAaK>X€ C UCITIOJIBb30BaAHUCM KOM6I/IHaT0pHBIX IIpaBUI 1 METOOOB.

— Hcnoap30BaTh onucaTeIbHBIC XapaKTCPUCTHUKHU OJIsI MaCCUBOB
YUCJIIOBBIX MOaHHBIX, B TOM YHCJIIC CPCAHHUEC 3HAYCHUA W MCEPHI
paccernBaHusl.

— HaXOILI/ITI) YacTOThl 3HAYCHUM M YaCTOTBI CO6I)ITI/I$I, B TOM

105



YHUCJIC TOJIB3YSICh pe3yJibTaTaMH MPOBCASHHBIX W3MEPCHHU U
HaOIIOICHU.

—  HaxoauTe BEpOSITHOCTH CIIy4alHBIX COOBITHH B W3YYEHHBIX
ombpITaX, B TOM YHCJIE B ONBITaX C PaBHOBO3MOYXHBIMH
SIIEMEHTAPHBIMH COOBITHUSIMH, B CEpPHUAX HCHBITAHUN 0 TEPBOTO
ycnexa, B CepHUsiX UCIbITaHuM bepHyin.

— NmeTsr mipejcTaBiieHME O CIy4YalWHOM BEJIWYMHE U O
pacopenesieHud BEPOsITHOCTEH.

— NmMers mnpeacraBieHHWe O 3aKOHE OOJBIIMX YHCEI KakK o
MPOSIBJICHUH 3aKOHOMEPHOCTH B CIIYYailHOM U3MEHUYUBOCTHU U O POJIU
3aKOHa OOJILIINX YHUCEIT B TIPUPOJAE U OOIIECTBE.
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TEMATHUYECKOE IINTAHMPOBAHHME YYEBHOI'O KYPCA(ITO I'OJAM OBYUYEHUMA)

7 xnacc (He MeHee 34 )

Ha3panue
pa3neia (TemMbl)
(4HCJIO YACOB)

OcHoBHOe coaepikanue

Xap AKTEPUCTUKA 1eATEJbHOCTH 06yqal0umxcn

IIpencraBienueJaHHBIX

(7 9)

IlpencraBnenue JTaHHBIX B
TabnuIax. ITpakTuueckue
BBIYHCIICHUS o TaOJIUYHBIM
JTAaHHBIM. N3Bneuenue u
UHTEpIIpeTans TaOITUYHBIX
nanabix. [IpakThyeckass padora

«Tadmunens.

OcBauBaTh Crocoo0bI pEACTaBICHUS
CTaTUCTUYCCKUX JaHHBIX W YHUCIOBBIX MAaCCHUBOB C
IMOMOIIBIO TAOJHUI] U JHArpaMM C HCIOJIb30BaHUEM
aKTyaJIbHBIX U BaXXHBIX JTaHHBIX (AeMorpaduaeckue
JaHHbIC, MIPOU3BOJACTBO MIPOMBILIICHHOM 171
CEJIbCKOXO35IMCTBEHHOU HpOAYKIHH,
OOIIECTBCHHBIC U IPUPOTHBIC SIBJICHUS).

I'padpuueckoe OpeACcTaBIICHUE HN3yyare Meroabl paboTel ¢ TaOJUYHBIMH U
JTaHHBIX B BUJIE KPYTOBBIX, rpaUYEeCKUMH  IPEACTABICHUSIMH JIaHHBIX C
CTOJIOMKOBBIX (cTonOuaTkIX) NOMOIIBIO OHQPPOBBIX  PECYpCOB B  XOJHe
nuarpaMM. YTeHue U IOCTPOCHHUE MPaKTHUECKUX PaboT

JuarpamMm. ITpumepsr

nemMorpaduyecKux JHarpamm.

IIpakTnueckas paboTta

«AnarpamMmmbDy
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OnmucarejibHasi
CTATHCTHKA
@8 4)

YucnoBeie Habopbl. CpenHee
apudmeTHuIecKoe.

MennaHna 4mrciIOBOro Hadbopa.
YCTOMUUBOCTh MEUAHBI.
IIpaxkTtuueckast padora «CpenHue
3HAYCHUS».

HauGonrsmee n HauMeHblICE
3HAYE€HUSI YUCJIOBOro Habopa.
Pa3zmax

OcBauBaTh MOHSTHSA: YHCIOBOM HaboOp, wMepa
LICHTpaJbHOW TeHAeHIUH (Mepa LEeHTpa), B TOM
qHCcIIe cpeHee apudMeTHiIecKkoe, MeIHaHa.
OnuceIBaTh CTAaTUCTUYECKHE JAHHBIE C ITOMOIIBIO
cpenHero apudMeTHYECKOro M MeIMuaHbl. Pemats
3aJavu.

HN3yuyarh cBOHCTBA CpEOHUX, B TOM YHCIE C
MOMOIIBI0O  HUGPPOBBIX  PECypcoB, B  XOme
MPaKTHIECKUXPaOOT.

OcBauBaTh NMOHSITHSI: HauOOJIbIIICE W HAUMECHbBIIICE
3HAYCHUS YHUCIIOBOTO MacCHUBa, pa3zMax.

Pemars 3agauym Ha BBIOOp crocoba ONHUCAHUS
JaHHBIX B COOTBETCTBUH C NPHUPOJNON HAHHBIX U
LEJIIMH MCCJICIOBAHHUS
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Ilpooonscenue

Ha3panmue
pasaena (TemMbl)
(4HCJI0 YacoB)

OcHOBHOe coaep:KaHHe

XapaKkTepucTHKA AesTeJbHOCTH 00y4aloLIuXcst

Cayuaiinas
H3MEHYHBOCTH
6

Crnyuaitnas U3MEHYUBOCTh
(mpumepsr). Yacrora 3HauUeHUIT B
MaccuBe JaHHBIX. ['pynnupoBka.
I'ucrorpammsl.
ITpaktrueckast pabora «Ciydaitnas
U3MEHUYHBOCTb»

OcBauBaTh MOHAITHSI: YacCTOTAa 3HAYCHHUII B MacCHBE
IaHHBIX, TPYNIHUPOBKA JTaHHBIX, THUCTOTpaMMa.
CTpouTh 1 aHATN3UPOBATH TUCTOIPAMMEL, MOAOHPATH
MOAXONSIINN Al I'PYHITUPOBKH.

OcBauBarth rpaduyuecKue IMPEJCTaBICHUS PAa3HBIX
BUJIOB CIIy4alfHOM W3MEHYMBOCTH, B TOM YHCIIE C
MOMOIIBI0O  IUPPOBBIX  pPECypcoB, B  XOJIe
MIPAKTUYECKOH paboOThI

BBenenue B Teopuio

rpados
4w

I'pad, BEPIINHA, peobpo.
IIpencraBieHue 3a1a4u ¢ MOMOIIBIO
rpada. CreneHn (BaJICHTHOCTB )
BepminHbL.  Ywucio péodep u
CcyMMapHasi cTeneHb BepliuH. Llens
u LIMKJI. ITyts B rpade.
IIpeacraBieHue o cBsI3HOCTH rpada.
O6xon rpada  (PHIEPOB IYTh).
IIpencraBinenue 00
OPHUEHTHUPOBAHHBIX Ipadax

OcBanBaTh NOHATHS: rpad, BepmwuHa rpada,
pebpo rpada, creneHb (BaJICHTHOCTH BEPIIHUHBI),
LeTIbY UK.

OcBauBaTh MOHATHSI: IIyTHh B rpade, 2iIepoB myTh,
o6xox rpada, OpueHTUPOBAHHBIN rpad.

PemaTp 3agauMm Ha IIONCK CYMMBI CTeIeHEH
BepmnH rpada, Ha MOUCK o0xona rpada, Ha ITOUCK
IyTeil B OPUEHTUPOBAHHBIX Ipadax.

OcBanBaTh COCOOBI IIPE/ICTABIICHUS 3a/1a4 U3 Kypca
anreO6ppl, TEOMETPUH, TEOPHH BEPOSTHOCTEH,
JIpYTUX MPEAMETOB C IOMOILIbIO rpadoB (KapTsl,
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CXEMBI, 3JIEKTPUYECKHUE LENH, PYyHKINOHAIbHBIE
COOTBETCTBUSI) Ha IIpUMepax

BeposiTHOCTH M 4acToTa
CJIy4aiiHOro COOBITHS
4w

Ciny4yaliHbId OIBIT M Clly4dailiHOE
coObITHE. BeposiTHOCTH M yacToTa
coObITusI. POJIb MajlOBEpOSITHBIX U
OPaKTHIECKHA JOCTOBEPHBIX
COOBITHH B MPUPOJIC U B OOIIECTBE.

OcBauBaTh NOHATHUSA: CIIy4YalHBINA OIBIT U CIIy4aifHOE
coOsITHE, MaJIOBEPOSITHOE u NPaKTUYECKU
JIOCTOBEpPHOE COOBITHE.

HN3yuaTh 3HAUUMOCTH MaJIOBEPOSTHBIX COOBITUH B
OpUpOJE U OOILIECTBE Ha BaXXHBIX MpHUMEpax

Monera u wurpaigpHasi KOCTb B (aBapumn, HEeCYacCTHBIC ciIydau, 3amuTa
TEOPHUH BEPOSITHOCTEH. nepcoHaabHOWMHpOPMaAIIUH, Iepeaada JaHHbBIX).
Ilpaktuueckast paGora «Yacrora H3yuyaTs poip KIIACCHYECKUX BEPOSTHOCTHBIX
BBITTAJCHUS OPJIa MoJzene (MoOHeTa, urpajgbHasi KOCTb) B TEOPHUU
BEPOSATHOCTEM.
HabaropaTs M H3y4aTh 9acTOTY COOBITHIH B IPOCTHIX
SKCHEpHUMEHTaX, B TOM YHCJIE C IIOMOIIBIO
U (POBBIX PECYPCOB, B X0OJI€ NPAKTUYECKON PabOTHI
O006menne, kourpoab | IlpencraBinenune JaHHBIX. IloBTOPATL U3Yy4YECHHOC U BBICTPAUBATH CUCTEMY
(S v OnucaresnbHast CTaTHUCTHUKA. 3HAHUH.

BepositTHOCTBECITydaliHOTO COOBITHS

PemaTp 3aga4ym Ha IIpeACTaBIEHHE U OINHMCAHUE
JaHHBIX C IIOMOINBIO H3YYCHHBIX XapaKTCPUCTUK.
OO0cy:xaaTh NpHUMepbl  CIyYailHBIX  COOBITHIA,
MaJIOBEPOSATHBIX U MPAKTHUYECKH JTOCTOBEPHBIX
CIIy4alHBIX COOBITHI, UX POJIM B IPUPOJIEC U KU3HU
4eJIoBeKa
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kiacc (He MeHee 34 )

HazBanue
pasnea (TeMbl) OcHOBHOe coaep:KaHHe XapaKkTepuCTHKA JAeATeJbHOCTH 00y4aloLIuXcst
(4HCJI0 YacoB)
IoBTopenue kypca7 IIpencrasienue JaHHBIX. IloBTOPATL U3YYCHHOEC U BBICTPAUBATH CUCTEMY
KJjacca OnucarenbHas CTaTUCTHKA. 3HaHUH.
4 ) CiyuaiiHasg u3sMeH4UBOCTh. CpenHue Pemiatres 3aja4ym Ha OpeAcTaBICHUE U ONMCAHUE
4HCIIOBOTOHAbOpa. JaHHBIX C IIOMOIIBIO H3YYCHHBIX XapaKTCPUCTUK.
Ciryuaitaele coowiTusi. BepositHocTn Pemare 3a1a4u Ha NIPEACTABICHHUE IPYIIITMPOBAHHBIX
u yactoThl. Kitaccudeckue mozuesnu JAHHBIX U OIUCAHUE CIy4YalHOU U3MEHUYMBOCTHU.
TEOPUH BEPOSITHOCTEH: MOHETa u Pemare,  3agauM  Ha  ONpeAEeIEHME  YaCTOThI
urpajbHasi KOCTh CIIly4allHBIX COOBITHI, OOCYXXJCHHE IIPUMEPOB
CIIy4alHbIX COOBITHH, MaJIOBEPOSATHBIX u
OPaAKTUYECKU JOCTOBEPHBIX CIIyYalHBIX COOBITHH,
HUX POJIH B IPUPOJAECH KU3HU YEJIOBEKa
OnucarejibHas OTtknoHeHus. Jlucriepcust 4uciIoBOro OcBauBaTh NOHATHSA: JUCIEPCUS U CTaHIAPTHOE
CTaTHCTHKA. Habopa. CranmapTHOe OTKJIOHEHHE OTKJIOHEHHE, UCTOJIb30BaTh 3TH XapaKTE€PUCTUKU
PaccenBanue quciIoBoro Habopa. Jlmarpammsl JIJIs1 OIIMCAHUsI paCCEUBAHUS JAaHHBIX.
JaHHBIX pacceuBaHUs BpiABUraTh rHNOTE3BI 00 OTCYTCTBUU UIM HAJIMYHUU
4 v) CBsI3U II0 AUarpaMmaM pacCceuBaHMUA.
Crpouts JAYarpaMmsbl pacceuBaHuUs no
HMCIOLIUMCS. aHHBIM, B TOM 4YHCJIE C IIOMOIIBIO
KOMIIbIOTEPA
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MHuo:xecTBa(4
)

MHokecTBO, MOJMHOKECTBO.
Onepannu HaJ MHOKECTBaMH:
00BbEIMHECHUE, rnepeceyeHue,
JONOJIHECHHUE.

CBoiicTBa onepanuin Hal

MHOXKECTBaMU: MNEPEMECTUTCIIBHOC,
COYECTaTCIIbHOC,
pacrpeaciIuTCIIbHOC, BKIIFOYCHUS.

I'paduueckoe IIpeICTaBICHUE
MHOKECTB

OcBauBaTh NOHATHUS: MHOKECTBO, DJIECMEHT
MHOYKECTBA, MOJIMHOXKECTBO.

BhINOJHSATHL OnepanuM HaJl MHOXECTBaMU:
00BbEeIMHEHHE, IIEPECEUCHHUE, JOIOTHECHHUE.
Hcnonb30BaTh CBOKMCTBA: IEPEMECTUTEIBHOE,
COYEeTaTEeNIbHOE, PACIIPEICIUTEIBHOE, BKITIOUSHHUS.
Hcnoan3oBaTs rpaduaeckoe MpeacTaBIeHue
MHO>KECTB IPU OIKMCAHUU PCAJILHBIX MPOLIECCOB U
SIBJIEHUH, TIpU pElIeHUU 3a7ad u3 APyTrux
YUEeOHBIXIIPEIMETOB U KypPCOB
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BeposiTHOCTB
cJIy4aiiHoro
coObITHS

6 v

DeMeHTapHbIe COOBITHS.
Cnyualinbie COOBITHSI.
bnaronpusitctByrommue
3JIeMEHTapHbIC COOBITHS.
BepositHocTr coObITHI. OTBITEL C
PaBHOBO3MOXXHBIMH
3JIEMEHTapPHBIMU COOBITHUSIMU.

CiryuaiiHbBIi BBIOOD.
ITpaktuueckas pabora «OnBITHI C
PaBHOBO3MOXHBIMH
DJIEMEHTAPHBIMU COOBITHUSIMH

OcBanBaTh  NOHSATHA:  BJEMEHTAapHOE  COOBITHE,
ciy4aiiHoe coObITHE KakK COBOKYITHOCTb
OJIarONpUsTCTBYIOIIUX  DJIEMEHTApHBIX  COOBITHIA,

PaBHOBO3MOXKHBIC AJIEMEHTAPHEIE COOBITHSI.

PemaTs 3a1a4u Ha BBIYUCIICHUE BEPOATHOCTEH COOBITUI
no BEPOSITHOCTSIIM 2JIEMEHTAPHBIX coOBITHI
CJIy4ailHOI'O OIIBITA.

PemaTs 3a1a4u Ha BBIYUCIICHUE BEPOATHOCTEH COOBITUI
B OIBITAX C PaBHOBO3MO>HBIMU 3JIEMEHTAaPHBIMU
COOBITHSIMH, B TOM YHCJIE C IIOMOIIBIO KOMITBIOTEPA.
IIpoBoauTHL M M3y4YaTh ONBITHI C PAaBHOBO3MO>KHBIMU
DJIEMEHTApPHBIMU  COOBITHSAMH (C  HCHOJIB30BAaHUEM
MOHET, UTPaJbHBIX KOCTEH, APYTHX MOJejeii)B Xxoae
MPaKTUIECKOH pabOTHI

BBengenue B Teopuio

rpados
4w

Hepeso. CBoiicTBa aepesa:
€IMHCTBEHHOCTh IIyTH,
CYIIECTBOBAaHUE BUCSTUCH

BEPIIUHEI, CBSI3b MEXIy UYHCIIOM
BEepIIMH W  4HcJIoM  péoep.
IIpaBuiio yMHOXXEHUS

OcBauBaTh NOHATHUSA: JIepeBO Kak rpad Oe3 nuKia,
BHCs4Yasi BeplIMHA (JIUCT), BETBb JAEpeBa, IIyTh BAEpPEBeE,
IuaMeTp JiepeBa.

H3yuare cBoiicTBa JepeBa: CyIIECTBOBAHHUE BUCSUYEH
BEPIIMHBI, €IWHCTBEHHOCTb IIyTH MEXAYy IByMs
BEPIIMHAMH, CBSI3b MEX/Y UHCIOM BEPIINH M YHUCIIOM
pEdep.

Pemiare 3aga4M Ha MOWCK U NEPEUYUCIIEHUE ITyTEUB
JepeBe, OIpeielieHHe YHCIa BEpIINH wmwin pédep B
nepese, o0Xxon OWMHApPHOIO JepeBa, B TOM 4YHCIE C
NPUMEHEHUEM MPaBUJIA YMHOXKEHUS
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Ilpooonscenue

Cayuaiinblie
co0bITHS
89

ITpoTruBOnONIOXKHOE coObITHE.
Juarpamma Diinepa. O0benuHeHue
u rnepeceyeHue COOBITHIA.

HecosmecThsle coObiTHsi. Dopmyna
clOXKeHUs1 BeposiTHocTel. IlpaBuiio

YMHOXEHUs BEPOSITHOCTEM.
YcnoBHas BEPOSITHOCTD.
He3aBucumeie COOBITHSI.
IIpencrasienue CIy4anHOro

OKCIICpUMEHTAa B BUJAC A€pEBa

OcBauBaTh HNOHSITHS: B3aUMHO IPOTHBOIIOJIOKHBIE
COOBITHSI, OTIepAlIUU HAJl COOBITHSIMH, OOBCIIMHCHUEC
U TIepecedeHue CcoObITHH, amarpamma Diinepa
(Ditnepa—BenHa), COBMECTHbIE M HECOBMECTHBIE
coOBITHSI.

HN3yyaTh TeopeMbl O BEpPOATHOCTH OOBEIUHEHUS
JIBYX COOBITHII ((hOPMYJIIBI CII0KEHUST BEPOSITHOCTEH).
PemaTh 3aga4um, B TOM 4YHCJI€ TEKCTOBBIC 3a1a4M HA
OIpeNeJICHHEe  BEPOSITHOCTEH  OObeOWHEHUS |
IepeceYeHus] COOBITHH C NOMOIIBID YHCIOBOH
npsAMOM, nuarpaMMm ODiiniepa, GOpPMYbl CIOXKEHHUS

BEPOSITHOCTEM.
OcBauBarb  NOHATHA:  IPABUIO  YMHOXKCHUS
BEPOSITHOCTEH, yCJIOBHAast BEPOSITHOCTb,

HE3aBUCHMBbIC COOBITHSI IEPEBO CIYyYailHOI'O OMBITA.
HN3yuats cBoiicTBa (OmpelescHus) HE3aBUCUMBIX
COOBITHIA.

Pemars 3amaum Ha OIpe/eieHUe M HCIOJIb30BaHUE
HE3aBUCHUMbBIX COOBITHI.
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Pemiats 3amadYm Ha MTOUCK BepO}ITHOCTeﬁ, B TOM
YHCJI€ YCJIOBHBIX, C HCIIOJIB30BAaHUEM JI€peBa
cnyqai/'moro OIlbITa

O0001eHHE,
KOHTPOJIb
@)

IIpencrasinenue JAHHBIX.
OmnucarenbHasi craTUCTHKA. ['padsbl.
BepositHOCTE cityqaliHOTO COOBITHS.
DneMeHTbl KOMOMHATOPUKH

IToBTOPATH N3YyUEHHOE U BBLICTPAMBATBL CHCTEMY
3HAHUHN.

Pemiatres 3aja4ymM Ha OpeAcTaBICHUE U OINMCAHUE
JaHHBIX C IIOMOIIBIO H3YUYCHHBIX XapaKTEPUCTUK.
PemaTp 3a5a4uu ¢ npuMeHeHHEM rpados.

Pemars 3agaum Ha HaxoXXJEHHE BEPOSITHOCTHU
CIlyqaliHOTO CcOOBITHS o BEPOSITHOCTAM
DJIEMEHTAPHBIX COOBITHII, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOYXHBIMH 3JI€MEHTAPHBIMHU COOBITHUSIMH.
Pemrare 3ajaum Ha HaXO0XXJIEHUE BEPOSITHOCTEH
00BEeUHEHUS U IEPECSUCHUS COOBITHIA, B TOM YHCIIE
HE3aBUCHUMBIX, C HCIIOJIb30BAHUEM TIpadUISCKUX
NpPEACTABIEHUN U JIepeBa CIy4alHOI'O OIbITa.
Pemartp 3agauym Ha IEpeUHUCICHHE KOMOWMHAIWHA
(ancna TNepecTaHOBOK, 4YHCIIA COYCTAaHUI), Ha
HaXO0XXJIeHUE BEPOSITHOCTEN COOBITHI c
NPUMEHEHHUEM KOMOMHATOPUKH, B TOM 4YHCIE C
HUCIIONb30BaHUEM TpeyronbHuka Ilackais
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9 xmacc (He meHee 34 1)

Ha3panmue
pasaena (TemMbl)
(4HCJI0 YacoB)

OcHOBHOe coaep:KaHHe

XapaKkTepucTHKA JeATeJIbHOCTH 00y4alIUXCs

IloBTOpeHue Kypca8
KJjacca
(CR))

IlpencraBnenue JAaHHBIX.
OnucarenbHas CTaTUCTHKA.
Onepanuu HaJ COOBITHSIMH.

HeszaBucumMocTh COOBITHI

IToBTOPSATH M3yUYEHHOE U BBICTPAMBATH CHUCTEMY
3HAHUM.

PemaTte 3agaum Ha IpeACTaBIICHHE M OIHCAHUE
JTaHHBIX.

Pemate 3amaum Ha HaXOXXICHUE BEPOSITHOCTEH
00BbeAUHEHUS U IIEPECEUECHUSI COOBITHN, B TOM YHCIIE
HE3aBUCHUMBIX, C HCIIOJIB30BaHUEM TIpadUIecKux
MIpeCTaBICHUN U JepeBa CIy4daifHOro OmbITA.
Pematrps 3agaym Ha nepedyucieHHe KOMOMHAIUMN
(ducia mnepecTaHOBOK, 4YHCIAa COYETaHUM), Ha
HaXO0XJICHHUE BEPOSITHOCTEH coOBITHI c
MIPUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIE C
HCIIOJIb30BAaHUEM TpeyrojbHuka Ilackans
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DJIeMeHTBI
KOMOMHATOPHUKHU
4 4)

Kom6unaropHoe MIpaBUIIO
YMHOKCHUSI. ITepecTanoBkH.
dakropuan. CoueTaHuss M YHCIIO
couetanuii. TpeyronbHuk Ilackams.
ITpakTrueckas pabota
«BpruncieHne  BepoOsITHOCTEH ¢
HCIIOJIb30BAHUEM KOMOHWHATOPHBIX
(pyHKIHN 3TEKTPOHHBIX TAOIHUID)

OcBauBaTh HOHSTHA: KOMOWHATOPHOEC IIPAaBUIIO
YMHOXEHHS, YHOpsiJOYEHHAasi Iapa, Tpoilka
OOBEKTOB, IIEpEeCTaHOBKa, (akTopuana 4ucia,
coueTaHWe, YHCIIO COYCTAaHHH, TPEeyrOJILHHUK
ITackastsi.

Pematp 3aauM Ha INEpPEUYUCIICHUE YHOPSIOYCHHBIX
map, TpOEK, IIepPEeYHCIICHHE IIEePEeCTAaHOBOK |
COUYETaHUM JIEMEHTOB PA3JIUYHBIX MHOXXECTB.
Pewiath 3a1a4M Ha IPUMCHCHHE YHCJIa COYCTAHUIB
anrebpe  (cokpaméHHOE  yMHOXEHHE, OuHOM
HproTona).

Pemarb, npuMeHsia KOMOWHATOPHUKY, 3aJadyd Ha
BBIYHCJICHHE BEPOSITHOCTEH, B TOM YHCIE C
MOMOIIBIO  BJISKTPOHHBIX  TaOJMII B  XOJe
OpPaKTUUECKOHPaOOThI

TI'eomeTpuueckas
BEPOSAATHOCTH

4 )

I'eomerpuueckas BEPOSITHOCTD.
CnydaliHbIi  BBIOOp TOYKHA U3
(uryps! Ha IIOCKOCTH, U3 OTPE3Ka,
U3 JyTHOKPY’KHOCTU

OcBanBaTh MOHSITHE T€OMETPUYECKOII BEPOSITHOCTH.
PemiaTrp 3aa4yM Ha HaXO0XJCHUE BEPOSITHOCTEH B
OMBITAaX, MNPEACTaBUMBIX KaK BBIOOp TOYEK U3
MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka UId JOyTHu
OKPY>KHOCTHU, YUCJIOBOI'O IIPOMEKYTKA
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HUcnbiTanus Hcneirtanue. Ycnex u Heyjnada. OcBauBaTb HNOHATHA: HCHBITAHUE, DJIEMEHTAPHOE
Bepnymm (6 Cepust HUCOBITAHUW 10 IIEPBOTO coOpITHE B HCHBITAaHUM (yCHex M Heyjaada), cepus
4) ycnexa. Hcneltanust  beprymu. UCOBITAHUN,  HACTYIUICHHE  IIEpBOrO  ycmexa
BepositHocTnn cobGbITHiT B cepum (Heynaum), cepusi UCTIBITAaHUN bepHynu.
MCHBbITAHUN bepnynnu. Pemares 3aga4yM Ha HaxXOXJIECHUE BEPOSTHOCTEH
IIpakTnaeckas pabora COOBITHH B CEpUHU UCIIBITAHUN 10 ISPBOTO yCIieXa, B
«Hcnbitanus bepHyin» TOM 4YHCIIE C HpPUMEHEHHEM (OPMYIIbl CYyMMBI
reOMETPUUYECKON MPOrpECCUU.
Pemiare 3agayM Ha HaXO0XJIECHUE BEPOATHOCTEHU
3JIEMEHTAPHBIX COOBITUM B CEpUM HCHBITAHUU
bepnynnu, Ha HaXOXJCHUE BEPOSITHOCTHU
OIIPEICIEHHOIO YHCJIa yCIEX0B B CEPUU UCIBITAaHUHN
bepunynnu.M3y4yaTh B X0Je NPAKTH4YeCKOH padoThl,
B TOM 4YHCJIE C IIOMOIIBIO ITH(PPOBEIX PECypCOB,
CBOMCTBAa BEPOSATHOCTUM B CEPUHU  UCIbITAHUMN
bepnysinu
Cayuaiinas Curyuaitnast BEIMYHMHA u OcCBOUTL  NOHATHA: ciaydaliHasi ~ BEJIMYMHA,
Besim4nHa (6 paciipezicjieHUC BEPOSITHOCTEH. 3HAUCHUE CJIy4allHOIl BEJIWYUHBI, pacIpeleICHUE

)

MatemaTruueckoe 0KHUJIaHUE u
aUcnepcusi CciydalHOW BeJIMYMHBL.
IIpumepst MaTeMaTH4YECCKOTO
OXXHUJAHUsI  KaK TEOPETHYECKOro
CpeJHeT0 3HAaYCHUSIBEJIUYUHBI.

TTonsiTe 0 3aKOHE OOJBIIMX YHCEI.
WN3smepenue BEpPOSITHOCTEH c
nomMomsero  4actoT. IIpuMmeHeHwne
3aKOHAOOJIBIINX YHUCE

BEPOSATHOCTEH.

HM3yyaTrs M o00Cy:KIaTh NIPUMEPHl IUCKPETHBIX U
HENPEPBIBHBIX CIIy4allHBIX BEJIWYHH (POCT, BEC
YeJI0OBEKa, YHCJIEHHOCTH HAacCeJICHUs, JApyrue
U3MEHUYMBBIE BEJIWYHMHBI, paccMaTpUBaBIIECsS B
Kypce CTaTHUCTHKH), MOJIEJIbHBIX CIIyYJalHbBIX
BEJIMYHH, CBSI3aHHBIX CO CIIyJaWHBIMHU OITBITAMH
(6pocanne MOHETBI, UrpajJbHOH KOCTH, CO
ciiy4ailHbIM BBIOOPOMHU T. II.).

OcBauBaTh NOHSTHS: MaTeMaTUYECKOE OXKHJIAHHUE
ciydallHOH BEJIMYUHBI KAK TEOPETUUECKOE CpeHee
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3Ha4YeHMUE, AMUCIIEPCHUSl CIIydyalHON BEJIMUYMHBI KakK
aHaJIOT JUCIIEPCHUH YHCIOBOrO Habopa.

Pemats 3agaum Ha BBIYUCICHHE MaTEeMaTHYECKOTO
OXKUJAHUS U JUCIEPCUU IUCKPETHOM cilydalHOU
BEJIMYMHBI 10 3aJJaHHOMY PacHpeiesICeHUI0, B TOM
4HCJIe 3aJlad, CBSI3aHHBIX CO CTpaxOBaHUEM WU
JIOTEPESIMU.

3HAKOMHUTBCSI C MaTEMAaTUYECKUM OXKHUIAHUEM U
AUCHEPCUEN HEKOTOPBIX paclpeneieHuid, B TOM
YHCIIe PacHpeIeNICHHS] CIIyJalfHOW BEIWYHHEI
«YMCJIIO YCIIEXOB» B CEPUU UCHbITaHU bepHyiu.
H3ydaTe YacTOTy COOBITHSI B HOBTOPSIOIINXCS
CIIy9aiHBIX ONBITaX KaK CIIydYalHyIO BEJIIMUHHY.
3HAaKOMHUTBCSI C 3aKOHOM OoJbInx yuce’n (B dopme
bepnynnun): npu OoJBIIOM 4YHMCIE ONBITOB YAacTOTA
COOBITHS OJIN3KA K €r0 BEPOSITHOCTH.

Pemiate 3agaum Ha M3MEpEHHUE BEPOSITHOCTEN C
MTOMOIIBIO YaCTOT.

O6cy:kmaTe poib 3aKOHAa OOJBIIUX YHCEI B
00OCHOBaHMHM YaCTOTHOI'O METOJa H3MEpeHHUs
BEPOSITHOCTEM.

O0cy:kaaTh 3aKOH OOJIBIIINX YHUCEJ KaK POSIBIICHUEC
CTAaTUCTUYECKOM YCTOMYHMBOCTHM B M3MEHYHUBBIX
SIBIICHUSIX, POJIb 3aKOHA OOJIBIINX YHUCEII B IPUPOIL
W B JKH3HH YeJIOBEKa
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IIpooonsicenue

O0o0u1eHue, IIpencrasieHue JaHHBIX. IloBTOPATH U3YyUYEHHOC U BBICTPAMBATBL CHCTEMY

KOHTpOoJb (10 OrmncarespbHas CTaTHUCTHUKA. 3HAHUM.

q) BeposaTHocTs ciy4yalHOro Pemrares 3aja4M Ha NOpeACTaBICHHUE W OIMCAaHUE
CcOOBITHS. DIIeMeHTEHI JTaHHBIX.
KOMOMHATOPHUKH. Cnyuaiinbie Pemare 3aga4yM  Ha HaxOXICHUE BEPOATHOCTEH
BEJIMYUHBI U PACIIPEACICHUS coObITMIf, B TOM 4YHUCJI€ B  ONBITaX C

PaBHOBO3MOXXHBIMH DJIEMEHTApPHBIMH COOBITHSIMHU,
BEPOATHOCTEN  OOBEAMHEHMS] M  IEpeceYeHUs
COOBITHH, BBIUYUCISATH BEPOSITHOCTH B ONBITaX C
CepUSIMHU CIIyYaillHbIX UCIBITAHUN

Ilpu paspaboTke paboueil nOporpaMmbl B TEMaTHYCCKOM IUIAHUPOBAHHUU JOJDKHBI OBITH YYTCHBI
BO3MO>KHOCTH MCIIOJIB30BAHUS SIIEKTPOHHBIX (UM POBBIX) 00pa3oBaTEIBHBIX PECYPCOB, SBIISIOINXCS yaeOHO-
METOJAMYECKUMH MaTrepuajamMu (MYJIbTUMEIUWHbBIE MPOrpaMMbl, 3JCKTPOHHbIC YYEOHUKHM U 3aJa4HUKH,
3JIEKTPOHHBIC OUOIMOTEKH, BHUPTYyaIIbHBIC Ja0OpPaTOPUHM, HWIPOBBIC IPOTPAMMBbl, KOJUICKIIUH IH(PPOBBIX
o0pa3zoBaTelbHBIX pECYpCOB), HCIOJb3yEeMbIMU JUIsi OOYYSHHUsI W BOCHHUTAHUS PA3JIMYHBIX TPYIIII
[OJIb30BaTelIel, MPEICTABICHHBIMUA B DJIEKTPOHHOM (HHU(GPOBOM) BHJE U PCATU3YIOUIUMH JTHAAKTHUYECKHUE
Bo3mokHocTu UKT,conepkaHre KOTOPBIX COOTBETCTBYET 3aKOHOIATEIILCTBY 00 0Opa3oBaHUH.
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KAJIEHAAPHO-TEMATHUYECKOE IINTAHUPOBAHHUE (5 KJIACC)

Tema ypoka

Koau-
YeCcTBO
YacoB

IIpumepnoe
BpeMs
NpoBeAeHUSA
(Mecsin)

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcebl

Pazpen 1. Harypanbnbie uncia. [leificTBHS ¢ HATYPAJIbLHBIMH YHCJIAMHA

1.1

Z[CCSITI/I‘IHaSI cucTeMa CUUCIICHUA

2

CEHTI0pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

1.2.

Psy HaTypanbHBIX YHCE.

CEHTA0Pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

1.3.

HarypanpHsiil psn.

CEHTI0pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

1.4.

Yucio 0.

CEHTA0Pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

L.5.

HatypanpHble unciaa Ha KOOPIUHATHOM
OPSIMOH.

CEeHTI0pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

1.6.

CpaBHeHMe, OKpYTJIeHUEHATYpaIbHBIX
qHCeT.

CEHTA0Pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

1.7.

Apudmerndeckue 1ecTBUS C
HaTypaJbHBIMU YUCIIAMH.

CEHTA0Pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru




1.8.| CoiicTBa HYJIs TIPH CIOKCHUH H 1
YMHOKEHUH, CBOMCTBA €JUHULIBI TIPH
YMHOXKEHHH.

CEHTS0pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

1.9. | TlepemecTuTEIBHOE U COUETATEIBHOE 3
CBOMCTBA CI0KCHHUS U YMHOXKCHUA,
pacnpeaeauTeNbHOe CBONCTBO
YMHOKEHHUS.

CEHTI0ph

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

1.10| lenuTenu u KpaTHBIC YUCIIa, 6
pa3I0KEHHE YKMCIIa Ha MHOKHTEIH.

CEHTA0Pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

1.11| lenenue ¢ oCTaTKOM. 2

OKTS0Pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

1.12| ITpocThie U COCTaBHBIE YHCTIA. 2

OKTS0pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

1.13| [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. 4

OKTS0pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

1.14| Ctenens ¢ HaTypaJbHBIM MOKa3aTeneM. |3

OKTS0pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

1.15| YucnoBsle BbIpaskeHUs; MOPSIIOK 3
IEHCTBUH.

OKTS0pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

1.16| Pemrenne TeKCTOBBIX 3a7a4 HA BCE 4
apudMeTHIecKue AeUCTBUS, Ha
JIBM)KCHUE M TTOKYTIKH

OKTS0Pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

Htoro no pazgeny: 43

Pasznen 2. Harasignasi reomerpusi. JIMHUM HA JI0CKOCTH




2.1.

Touka, npsmas, OTpe3oK, JayH.

HOSI0pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

2.2.

Jlomanas.

HOS0Pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

2.3.

W3mepenue AuMHbI OTpE3Ka,
METPUYECKUE EUHULIBI U3MEPEHUS
JUTAHBI.

HOS0Pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

2.4.

OKpy HOCTb U KpYT.

HOS0Pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

2.5.

[pakTuueckas padora «IlocTpoenue
y30pa U3 OKPYKHOCTEI».

HOS0Pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

2.6.

Vroi.

HOSIOpb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

2.7.

[Tpamoii, ocTpbIi, TYNON U pa3BEPHYTHIN
YTJIBL.

HOS0Pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

2.8.

W3mepenue yrios.

HOS0Pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

2.9.

[pakTuueckas padora «IlocTpoenue
yrinoB»lIpaktuueckas pabora
«IlocTpoeHue yrios»

HOSI0pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

Htoro no pazgeny:
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Pa3gen 3. O0ObIKHOBEHHBIE 1POOU

3.1.

HpoOb.

HOS0Pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

3.2.

[IpaBuiibHBIE U HETIPaBUIIbHBIE JPOOH.

HOSI0pb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

3.3.

OCHOBHOECBOMCTBO 1poOH.

nexaophb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

3.4.

CpaBHeHue ApoOeii.

nekadpb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

3.5.

CroxeHuue U BEIUUTAHHE
OOBIKHOBEHHBIX JIPOOCH.

12

nekadpb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

3.6.

CwmernranHas 1po0b.

nexaopb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

3.7.

VYMHOKEHHE U JEJICHUC
OOBIKHOBEHHBIX JIpO0OEii; B3aMMHO-
oOpaTtHbIe ApoOH.

11

SHBapb

https://math5-
vpr.sdamgia.ru/

3.8.

Pemrenne TeKCTOBBIX 3a7a4, CO
JepxKanmx apoou.

SHBapb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

3.9.

OcHOBHBIE 32 JJauu Ha JPOOH.

(beBpanb

https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru




3.10| [IpumeHeHwe OYKB JUIst 3aIHCH 3 ¢deBpans | https://math5-

MaTeMaTU4YE€CKUX BBIPAXKEHUH U vpr.sdamgia.ru/

pe/I0KEeHU I https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

Htoro no pazgeny: A48

Paznen 4. Harnsignasi reomerpusi. MHOroyroibHUKH

4.1. | MHOTOYTOJLHUKH. 1 ¢GeBpanb | https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

4.2.| YeThIpEXYTOIBHUK, MPSIMOYTOJIBHUK, 1 ¢deBpanb | https://math5-

KBaJIpar. vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

4.3. | [Ipaktuueckas padbota «IlocTpoenue 1 ¢deBpans | https://math5-

NPSAMOYTOJIbHUKA C 3aJaHHBIMU vpr.sdamgia.ru/

CTOPOHAMH Ha HEJIMHOBAHHOH Oymarey. https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

4.4.| TpeyroinbHUK. 1 ¢espans | https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru
4.5. | [lnomaap 1 nepuMeTp NpsIMOYrojbHUKa |3 ¢deBpanp | https://math5-

¥ MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 vpr.sdamgia.ru/

HPSAMOYTOJIbHUKOB, €THHUIIbI https://www.yaklass.ru/

U3MEPEHNUS TUIOLIAIH. https://resh.edu.ru/
https://education.yandex.ru

4.6. | [lepuMeTp MHOTO yroJbHUKA. 3 ¢deBpanp | https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

Htoro no pazgeny: 10

Pa3nen 5. lecaTnunbie 1poou

5.1.| lecatinunas 3anuch ApooOei. 2 ¢deBpanp | https://math5-

vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru




5.2.| CpaBHEHHE ECATUYHBIX ApOOEi. 2 MapT https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

5.3.| JelicTBus ¢ AeCATUYHBIMU APOOSIMHU. 23 Mapr-ampens | https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

.5.4.| OkpyrineHue AeCATHYHBIX APOOECH. 3 anpenb https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

5.5. | Pemienue TeKCTOBBIX 3a/ad, 4 anpenb https://math5-
COZIepIKaIIUX APOOH. vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

https://education.yandex.ru

5.6. | OCHOBHBIC 32 J]a4¥ Ha JIPOOH. 4 anpesnb https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

Wroro no pazneny: 38

Pa3nesa 6. Harasinnas reomerpusi. Tesia u gurypsl B IpocTpaHcTBe

6.1.| MHOTOTpaHHUKH. 1 anpenb https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

6.2.| 300paskeHre MHOTOTPAHHUKOB. 1 Maii https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

6.3.| Mozaenu mpocTpaHCTBEHHBIX TE. 1 Maii https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru

6.4. | [IpsmoyronbHbIi Mapamienenunen, kyo. | 1 Mai https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru




6.5. | Pa3BépTku kyba u mapamienenumnesa. 1 Mai https://www.yaklass.ru/
6.6..| [IpakTuueckas padota «Pa3sépTka Kybay. | 1 Mai https://math5-
vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru
6.7.| O0BéM Ky0Oa, IPAMOYTOJIBHOTO 3 Mai https://math5-
napajenenumne/a vpr.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru
Wtoro no pazneny: o
Pasnen 7. [loBTopenue u 00001eHne
7.1.| IloBTOpEHNE OCHOBHBIX TIOHATHI 1 10 Maii https://math5-
METOJIOB Kypca 5 Ki1acca, 00001eHune vpr.sdamgia.ru/
3HaHUUN https://www.yaklass.ru/
https://resh.edu.ru/
https://education.yandex.ru
Wtoro no paszzpeny: 10
OBLIEE KOJIMYECTBO YACOB I10 170

I[TPOTPAMME
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