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IosicHUTEILHAS 3ANNCKA

Oo0masi xapakrepucTuka ydyeOHOro mpeaMera «MaremaTtuka». Paboyas nporpamma 110
MareMaTtuke [ oOywaromuxcs 5—9  kimaccoB paspaboraHa Ha ocHoBe DenepalibHOTO
rOCYJIapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIAapTa OCHOBHOrO OOIIero o0pa3oBaHUsl C y4E€TOM U
COBPEMEHHBIX MHUPOBBIX TpPEeOOBAHUM, NPEABABISIEMBIX K MaTeMaTHUYeCKOMY OOpa3oBaHUIO, U
TPAaOUIMKA  POCCHUMCKOTO  OOpa3oBaHUs, KOTOpble OOECIEYMBAIOT  OBJAJCHHUE  KIFOUYEBBIMH
KOMIIETCHIIUSMHU, COCTABJISIONIMMH OCHOBY [JI1 HENPEPBIBHOIO OOpa30BaHUS U CaMOpPa3BUTHS, a
TaK)Ke IEeTOCTHOCTh OOIIEKYJIbTYPHOTO, IMYHOCTHOTO U MO3HABATEIBLHOTO pa3BUTHs oOydaromuxcs B
paboyeil mporpamMMe yYTeHbl HIeU U TojoxkeHuss KoHuenuuu pas3- BUTHS MaTeMaTHYE€CKOTO
oOpazoBanuss B Poccwmiickoit @Denepanmu B smoxy umdpoBoii Tpanchopmamuu Bcex cdep
YEJIOBEUECKOU AESATEIbHOCTH HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIO- BEKOM 0e3
0a30BOI MaTeMaTHYECKONW MOATOTOBKU YK€ B IIIKOJIE MaTeMaTHKa CIYXUT OIOPHBIM MPEIMETOM
IUIE U3YYEHUs] CMEXKHBIX NHUCIUIUIMH, a TMOCIe IIKOJbl pealbHOW HEO0OXOIWMOCTHIO CTAaHOBHUTCS
HETIpepbIBHOE OO0pa3oBaHHe, 4YTO TpeOyeT MOJHOIIEHHON 0a3oBoit o011eo6pa3zoBaTebHON
MOATOTOBKH, B TOM YHUCJIE U MaTeMaTH4YeCKOM DTO 0OyCIIOBIEHO TE€M, YTO B HAIIM JHU PACTET YUCIIO
1poeCCrid, CBSI3aHHBIX C HEMOCPEJICTBEHHBIM ITPUMEHESHHEM MaTEMaTHKHU: U B cepe SKOHOMHUKH, U
B OM3HEce, U B TEXHOJOTHYECKUX O0OJaCTSIX, U JNake B TyMaHUTapHbIX cdepax. Takum oOpazom,
KPYTIIKOJIIBHUKOB, JIJII KOTOPBIX MaTeéMaTHKa MOXKET CTaTh 3HAYHMMBIM MPEIMETOM, PACIIHPSIETCS.

IIpakTHyeckas MOJE3HOCTh MaTeMaTHKH OOYCIIOBJIE€HAa TeM, 4YTO €€ MpPeaMEeTOM SBISIOTCS
(dbyHIaMEHTaNbHbIE CTPYKTYpbl HAIIero MHpa: IPOCTPAHCTBEHHbIE (OPMBI U KOJIMYECTBEHHbIC
OTHOILIEHUS] OT MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEJACTBEHHOM ONBITE, 10 JOCTATOYHO CJIOXKHBIX,



HEOOXOIUMBIX ISl Pa3BUTUS HAy4YHBIX U TMPUKIAJAHBIX HAeH. be3 KOHKpEeTHBIX MaTeMaTHYeCKUX
3HaHUHN 3aTPyAHEHO MOHMMaHUE IPHUHIUIIOB YCTPOMCTBA M MCIOJIb30BAHMS COBPEMEHHON TEXHHKH,
BOCIIpUATHE M HMHTEpIpeTalus pa3sHOOOpa3HOM COLMAIbHOM, 3KOHOMUYECKOM, IOJUTUYECKOMN
nHpopManmu, ManoddPeKTUBHA MOBCEAHEBHAS MpPAaKTUYECKasl ACSTEIbHOCTh. Kaknomy 4eiaoBeKy B
CBOEH >KU3HU IPUXOJUTCS BBIIOJIHATH PAaCUYEThl U COCTABISATH AJITOPUTMBI, HAXOJIUTh U NPUMEHATH
(dbopmyIibl, BIaIETh MPAKTHYECKUMH MPUEMAMHU T€OMETPUYECKUX M3MEPEHHUI U MOCTPOCHUH, YNTAThH
MH(pOpMalMIO, MNPEICTABICHHYIO B BHUAE TaOIul, aMarpaMM U TpadHKOB, >KUTb B YCJIOBHAX
HEOIpeAeIEHHOCTH U MOHUMAaTh BEPOATHOCTHBIA XapaKTep CIIydyalHbIX COOBITHUMA

OnHOBpEeMEHHO ¢ pacliupeHueM chep NpUMEHEHUsT MaTeMaTUKH B COBPEMEHHOM O0OIlecTBE BCE
0oJiee Ba)KHBIM CTaHOBUTCS MAaT€MAaTHYECKUM CTUIIb MBILJICHUS, IPOSIBISIOIIMUICS B ONpeaesIEHHBIX
YMCTBEHHBIX HaBbIKax. B npouecce n3ydyeHuss MaTeMaTUKHU B apceHall IPUEMOB U METOJI0B MBIIIIJICHUS
YeJOBEKa €CTEeCTBEHHBIM OOpa3oM BKJIIOYAIOTCS MHAYKLUS M JAeAyKius, o00oOiieHue u
KOHKpETHU3alMsl, aHAJIU3 U CUHTE3, KJaccUu(pUKalys U cUucTeMaTu3alus, abcTparupoBaHue U aHaJOTUs
OOBEeKTHl MaTEMATUYECKUX YMO3AKJIIOUEHUM, IpaBUiIa UX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX ITOCTPOEHMH, CIOCOOCTBYIOT BBIpAOOTKE yMEHHsS (POpMYyIUpPOBaTh, OOOCHOBBIBATH U
JIOKa3bIBaTh CY’KJICHUS, TEM CaMbIM Pa3BUBAIOT JIOTUUECKOE MbIIJIEHUE. Beaymas posibs NpUHALIEKUT
MaTeMaTHuke M B (P)OPMUPOBAHUU AJTOPUTMHUUECKON KOMIIOHEHTHI MBIIIUIEHUSI U BOCIIUTAHUU YMEHUN
JIEUCTBOBATh IO 3aJlaHHBIM AJITOPUTMaM, COBEPIIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATH HOBBIE.
B mporiecce pemeHnst 3agady — OCHOBOM Y4YeOHOW JESITEIPHOCTH HA ypPOKaX MaTeMaTHKH —
pa3BHUBAIOTCS TaK)KE€ TBOpUYECKasi HIIPUKIIAJHAS CTOPOHBI MBIIUIEHUS.

OOyueHne mMaTemMaTUKe JAa€T BO3MOXKHOCTh Pa3BUBATh Yy OOyYaIOIIMXCS TOYHYIO, pAllMOHAJIBHYIO U
MH(OPMATUBHYIO pedb, YMEHUE OTOMpaTh HaumOoJjiee MOAXOMISIINE SI3IKOBbIE, CUMBOJIHNYECKHUE,
rpau4ecKrue CpeICTBa JJI BEIPAXKEHUS CY>XJACHUHN M HATJISITHOTO UX MPEACTABIICHUS.



Heo0xouMbIM KOMIIOHEHTOM OOIIEH KyJbTYphl B COBPEMEHHOM TOJIKOBAaHHUM SIBIISIETCS oOlee
3HAaKOMCTBO C METOJAaMH IIO3HAHUS JECUCTBUTEIILHOCTH, IPEACTABICHUE O IPEAMETE U METONaX
MaTeMaTUKH, HUX OTJIMYMH OT METOAOB JPYIrUX €CTEeCTBEHHBIX M TyMaHUTApHBIX HayK, 00
OCOOCHHOCTSIX NPUMEHEHMs] MaTeMaTUKM ISl PEIIeHUs HAaydHbIX W MPUKIAAHBIX 3agad Takum
oOpa3omMm, maTeMaTHueckoe oOpa30BaHHME BHOCHUT CBOHM BKJIaJ B (OpMHpOBaHHE OOILIEH KYyJIbTYpbI
YeJIOBEKa.

N3yueHne MaTeMaTUKHM TaK)Ke€ CIOCOOCTBYET 3CTETUYECKOMY BOCIHUTAHHIO YEJIOBEKA, TOHUMAHUIO
KpacoThl U M3AIMIECTBA MaTEMaTHYECKUX PACCYKIACHHUN, BOCIPHUITHIO T€OMETPHYECKHX (popM,
YCBOECHHIO UJIEVM CUMMETPHUH.

Leau u ocobeHHOCTH M3YUeHUs1 y4eOHOro npeamera «MartemaTtukay». 5-9 kiaaccol. [IpuoputeTHbIMEU

JA(SA)P201%041 06yquH;1 MaremMaThke B 5—9 Kiaccax SBISAIOTCS: - (bOpMI/IpOBaHI/Ie OCHTpPAJIbHBIX
MaTeMaTHYECKUX IIOHSATHI (LII/ICJ'IO, BCIIMYHNHA, TeOMECTpUICCKaA (bHpra, MNepeMCHHasl,
BCPOATHOCTD, (bYHKL[I/ISI) , O6CCHC‘II/IBaIOH_[I/IX NpeEeMCTBCHHOCTD u MNEPCIICKTUBHOCTDb

MaTeMaTH4eCcKOro 00pa3oBaHUsl OOyUarOIIUXCS;

- MOJABEJICHHE OOYyYarolIMXCs Ha JOCTYINHOM JJs HUX YPOBHE K OCO3HAaHHIO B3aHMMOCBS3HU
MaTeMaTUKH U OKPYKAIOIIEro MUpa, NOHMMaHHE MaTeMaTUKH KakK 4YacTH OOILIeld KyJIbTYpPhI
YEJIOBEUYECTBA;

- pa3BUTHE HWHTEIUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEW OOyYaroIuxcs, MO3HaBaTEIbHOU
AKTUBHOCTH, MCCJIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTU MBIIIJICHUS, HHTEepeca K H3YYEHUIO
MaTeMaTHKH;

- (opmupoBaHHe (PYHKIIMOHAJIBHOM MAaTEeMaTHYECKONl TIpaMOTHOCTH: YMEHHsI paclo3HaBaTh
MIPOSIBJICHUST MaTEMAaTUYECKUX MOHSATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B peaJIbHBIX KU3HEHHBIX



CUTyalusax HW IpU HU3ZYUCHUU [JPYyTUX y‘-IC6HI>IX OpeaMCTOB, MPOSABICHUSA 3aBHCUMOCTEH U
SaKOHOMepHOCTeﬁ, (bOpMYJ'II/IpOBaTB X Ha A3bIKE€C MaTEMAaTHKH MW CO3JaBaThb MAaTCEMAaTHYCCKHEC
MOACIIN, IIPpUMCHSATH OCBOCHHBIN MaTeMaTHYEeCKUU alirmapar JJIA PCIICHUA
MNPAaKTUKO-OPUCHTHPOBAHHLIX 3a1a4, HHTCPIIPCTUPOBATh U OUCHHUBATDH IMOJIYYCHHBIC PC3YyJIbTAThI

OcCHOBHBIC JIMHUM COJEpKaHUsA Kypca maTeMaTuku B 5—9 kiaccax: «YHucia U BBIYUCICHUS,
«Anrebpa» («Anrebpanueckue BBIpaXXEHUS», «YPaBHEHHS M HEPABEHCTBA»), «DyHKIIHN,
«I'eomerpus» («['eomerpuueckue Qurypel M uX cBoilcTBay, «l3MepeHHEe  TreoMeTpUYECKHUX
BEJINUUHY»), «BeposTHOCTh M cTaTucTUKa» JlaHHBIE JIMHUM DPA3BUBAIOTCS IapajulesIbHO, Kaxaas B
COOTBETCTBUHUC COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCHMMO OJHA OT JIPYyroil, a BTECHOM KOHTAaKTe
u B3auMmojeicTBuu. Kpome »5TOro, ux OOBEIMHSET JIOTHYECKAs COCTABIIAIONIAs, TPAJAUIIMOHHO
IpUcyliass MaTeéMaTUKE M MPOHM3BIBAIOIIAs BCE MaTEMAaTHUYECKUE KYpChl U COAEpKATEJIbHbIE JIMHUU
CdopmynupoBaHHoe B DenepalbHOM TIOCYIapCTBEHHOM OOpa30BaTEIbHOM CTaHAAPTE OCHOBHOIO
obmero oOpa3oBaHUsl TpeOOBaHUE «YMETh ONEPHUPOBATH MOHITUSMM: OIpEJEJIeHUEe, aKCHOMa,
TeopeMa, J10Ka3aTeJIbCTBO; YMEHUE PACIO3HABATh MCTUHHBIE W JIOKHBIE BBICKA3bIBaHUS, ITPUBOJUTH
MIPUMEPBl U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS M OTPULIAHUS BBICKA3bIBAHUI» OTHOCHUTCS KO
BCEM Kypcam, a (OpMHUpPOBAHUE JOTMUYECKUX YMEHHUH pacmpenessercss Mo BCeM rojam oOydeHHus Ha

YpOBHE OCHOBHOTro o001miero oo6paszoBanus CojepkaHue oOpazoBaHu, COOTBETCTBYIOIIIEE
MpeIMETHBIM pe3ylibTaTaM OCBOeHHs [IpumepHoii pabodedl mporpaMmbl, pachpeiaeaE€HHBIM 10
rogaM oOydYeHUsl, CTPYKTYpUpOBaHO  TakuM  oOpa3oM, dYTOOBI KO  BCEM  OCHOBHBIM,

MPUHIUIIHAIBHBIM ~ BOIpocaM oOydaroliuecss oOpalajiuch HEOJHOKPATHO, YTOOBI OBJIAJIEHUE
MaTeMaTHYeCKUMHU MOHATUSMH M HaBBIKAMHM OCYILECTBISJIOCH IOCIEI0BAaTEIbHO U MOCTYNATEIbHO,
¢ cOoOJI0ICHHEM IPUHIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIIOYAJHCh B OOIIYIO CHCTEMY
MaTeMaTHYeCKUX MpPEeACTaBICHUM O0O0ydaromMXcs, pacuupsis U yriayonsas e€, oOpas3ys mpoyHbIe



MHO>XCCTBCHHBIC CBA3H.

MecTto y4yeOHOro npeamera «MaremaTuka» B y4eOHOM 11aHe. B coorBercTBumM ¢ denepaibHbIM
rocyapCTBEHHBIM 00Opa30BaTeIbHBIM CTaHJIapTOM OCHOBHOIO 00IIero o0pa3oBaHUs MaTeMaTHKa
SIBISIETCS 00s13aTeNIbHBIM IPEIMETOM Ha JaHHOM YpoBHE oOpazoBanusi B 5—9 knaccax yueOHbIH
npeameT «MaTeMaTukay TPaIuLIHOHHO M3Y4YaeTcs B paMKaxX CIEAYIOMUX Y4eOHBIX KypcoB: B 5—6
KJlaccax — Kypca «Marematuka», B 7—9 Kiaccax — KypcoB «AJreOpa» (BKIIOYasl AJIEMEHTHI
CTaTUCTUKH M Teopuu BeposTHocTer) u «l'eomerpus». Hacrosmeit mnporpamMmMmoili BBOJIMUTCS
CaMOCTOSITENIbHBIN yueOHBII Kypc «BeposTHOCTh U CTaTUCTHKA

Hacrosimeid mporpamMmoii mnpeaycMaTpUBaeTCs BBIICICHHEC B Y4YeOHOM IUIAaHE HaW3ydCHHUE
MaTeMaTHKH B 5—6 Kkiaccax 5 y4yeOHBIX 4acoB B HEJIENIO B TEYEHUE KAXKIO0r0 roja o0yueHus, B /—
9 knaccax 6 y4eOHBIX 4YaCOB B HEJIEIIO B TEUEHUE KaXKJI0I0 roja o0ydeHus1, Bcero 952 yuyeOHbIX yaca.
TemaTnueckoe IUIaHUPOBAHME YUYEOHBIX KYpCOB M PEKOMEHIYyEMOE paclipejiesieHue y4eOHOro
BpPEMEHU JUIsl M3YYEHUsS] OTHEIbHBIX TE€M, MPENJIOKEHHbIE B HACTOSLIEW IIporpamMme,  HaJo
paccMaTpuBaTh Kak IPUMEPHBIE OPUEHTUPHI B IOMOIIbL COCTABUTEII0 aBTOPCKOM paboyueli mporpaMMbl
U TIPeXJEe BCEro y4yuTenwo.  ABTOp pabouell mporpaMmbl BIpaBe YBEIWYUTh WM  YMEHBIIHUTH
MPEUIOKEHHOE YMCIIO YYEeOHBIX 4YacoB Ha TeMy, 4YTOObl YIUIyOUTbCs B TeMaTUKy, Oolee
3aMHTEPECOBABIIYI0 YYEHUKOB, WJIM HAMPaBUTh YCUIIMS HA MPEOJIOJIeHUE 3aTpyaHeHuil. Jlomyctumo

TaK>kKe JIOKAJIIbHOE Tepepacipe/ie]ieHHe U NepecTaHOBKa AJIEMEHTOB COJIEpKaHUs BHYTPHU JIaHHOTO

kiacca. KomnuecTBO mpoBepodyHBIX palbOT (TeMaTUYECKHIl MU UTOTOBBIM KOHTPOJb KauecTBa
YCBOCHUS YueOHOr0 MaTtepuaia) U UX TUM (CAaMOCTOSATENbHBIE U KOHTPOJIbHBIC pabOTHI, TECTHI)
OCTAIOTCS Ha YCMOTpEHHUE yuuTelsi. Takxke yuyuTenb BOpaBe YBEIUUYUTh WIM YMEHBIIUTH YUCIIO



y4eOHBIX YacoB, OTBeAEHHBIX B llpumepHoii paboueil mporpamMme Ha 0000IIEeHHE, MOBTOPEHHE,
CHCTEeMAaTH3aIMI0 3HAaHUKM oOydaromuxcs. EMMHCTBEHHBIM, HO NMPUHLIHMIHAIBHO BaXXHBIM KPUTEPHEM,
SBIIIETCS JOCTH)KEHHE PE3YJIbTATOB O0YYEeHHS, yKa3aHHBIX B HACTOAIICH IporpaMme.

IlaanupyeMble pPe3vibTATHI 0CBOEHMS V4eOHOro npeamera «MareMaTuka» HA VPOBHE OCHOBHOIQ
oduiero oopazoBanusi. OcBoeHue ydeOHOro mnpeamera «MaremaTuka» JODKHO oOecrnedynBaTh
JIOCTH)KCHHUE Ha ypPOBHE OCHOBHOIO OOImIETO 00pa3oBaHUs  CICAYIONIUX JIMYHOCTHBIX,
MeTaHpeIIMGTHI)IX n HpCI{MeTHBIX O6paSOBaTC.HI>HI)IX pCSYJII)TaTOBI

JInyHOCTHBIE pe3ybTaThbl. JINUHOCTHBIE Pe3ylbTaThl OCBOCHHUS MPOTPaMMBl yYEOHOTO MpeaMeTa
«MaremaTuka» XxapakTepu3yrOTCs:

Hampuomuqecme socnumanue.

IIPOSIBJICHUEM HMHTEpeca K IPOLUIOMY U HACTOSAIIEMY POCCUHCKOU MAaTEMaTHUKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHXKEHUAM POCCUHCKUX MAaTEMaTUKOB M POCCUHCKOW  MaTEMaTH4ECKOU
LIKOJIBI, K MC- TIOJIb30BAHUIO 3TUX JOCTHKEHUN B JIPyTMX HayKax U NPUKIAJIHBIX chepax.

FDCD)‘C@GHCKOé u aVXOGHO'HDQGCngeHHoe socnumanue.

TOTOBHOCTHIO K BBITIOJTHEHUIO OOS3aHHOCTEH TpakJaHWHA W pealus3aluu ero IMpas,
MpEJICTaBIIECHUEM O MaTeMaTUYeCKUX OCHOBaX (YHKIHMOHUPOBAHUSI PA3IUUYHBIX CTPYKTYP,
SIBIICHHUH, TPOIEAyp TpakIaHCKOTO oO0IecTBa (BBIOOPHI, ONPOCHI W NP ); TOTOBHOCTHIO K
OOCYXXJIEHHUIO JITHYECKHX MPOOJEeM, CBS3aHHBIX C TPAKTUUYCCKUM MNPUMEHEHUEM JIOCTHIKECHHUU
HayKH, OCO3HAaHUEM BaXKHOCTU MOPAJTbHO-ITUYECKUX MPUHITATIOB B JACSTESIILHOCTH YUEHOTO.

TDV()060€ socnumanue.

YCTaHOBKOM Ha aKTHUBHOE YyYacTHE B pEIIEHWH TMPAKTUUECKUX 3aJad MaTeMaTH4YeCKOi



HaIpaBJICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTeMaTHYECKOro OOpa3oBaHMs Ha MPOTSDKEHUU  BCel
JKU3HU JUIsl yCHEIIHOW HNpo(ecCHOHAIbHOM AESTEeIbHOCTH W pa3BUTHEM HEOOXOIUMBIX YMEHH;
OCO3HAaHHBIM BBIOOPOM U MOCTPOCHUEM HHIUBUIYAJIbHON TPAaeKTOPUHU OOpa30BAHUS U >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX NOTPEOHOCTEMH.

Ocmemuueckoe socnumanue:

CIOCOOHOCTBIO K OSMOIMOHAJIBHOMY M 3CTCTUYCCKOMY BOCIHPHATUIO MATCMATHUYCCKUX O6L€KTOB, 3ajay,
pemeHHﬁ, paCCY)K,HeHHﬁ; YMCHHIO BUJICTh MAaTCMATUYCCKHNEC 3aKOHOMCPHOCTH B UCKYCCTBC. MeHHocmu
HAYVYHO2O NO3HAHUA.

OpHeHTaHHCﬁ B JCATCIIBHOCTH HAa COBPEMCHHYIO CUCTEMY HAYYHBIX HpeI[CTaBJ]CHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTHA YCJIOBCKaA, MPpUPOALI U O6HIGCTBa, HNOHMMAaHWEM MaTeMaTHUYCCKOM HayKu
KakK C(l)epbl YeJIOBEUECKOM ACATCIIBHOCTH, 3TallOB ee Pa3sBUTUA WM 3HAYUMMOCTH JII PA3BUTHUA
OUBHUIIM3allMM, OBJIAACHHCM A3BIKOM MAaTCMAaTHKHU H MaTeMaTH4YeCKOM Ky.]'H:TypOI‘/’I KaKk CpcaAcCTBOM
IMO3HAHUS MHUPaA, OBJIAACHUCM HpOCTGﬁH.IHMH HaBbIKaMH HCCHeﬂOBaTeHLCKOﬁ JACATCIIbHOCTH.

Duzuyeckoe socnumanue, cbopmupoeaﬂue KyJbmypbol 3()0D06b}l U IMOYUOHATIBHO20 6]161207’10]1}/111/[}1.'

TOTOBHOCTHIO TIPUMEHATH MaTeMaTHYEeCKHE 3HAHUS B HMHTEPECaxX CBOETO 3J0POBbs, BEICHUS
340pOBOro o0pasza >KU3HHU (3I0pOBOE MUTaHHE, COATaHCUPOBAHHBIN PEXKUM 3aHATHH MU OTABIXA,
perynsipHas (usndeckass aKTUBHOCTH); C(OPMHPOBAHHOCTBHIO HaBbIKa pedieKCHuu, MpU3HAHUEM
CBOETO MpaBa Ha OMIKMOKY U TaKOTO K€ MpaBa APYroro 4elioBeka.

Dkonocuyeckoe 60CHUMAanue.

OpI/IeHTaHI/Ief/'I Ha NOPUMCHCHHC MAaTCMATHYCCKHX 3HAHUU 1 peIICHUs 3aJa4d B obJacTu
COXPaHHOCTHU Oprxcanmeﬁ CpCAabl, INUIAHUPOBAHUSA IIOCTYIIKOB HW OICHKH HX BO3MOKHBIX
HOCJ’IGZ[CTBI/Iﬁ JJIA Opr)KaIOLHefI Cpc€Aabl; OCO3HAHUCM rj100aJIbHOTO XapaKTepa 3KOJIOTHYCCKUX



npoOJieM U MyTeH UX PEeLICHUS.

Jluunocmusie pesyiomamvl, obecneyusaouiue adanmayuio  obyuanmezocs K UBMEHAIOWUMC  VCI08UIM
COUUAABHOU U NPUPOOHOU CDEObL.

FOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUSX HEOINPEACIEHHOCTH, IIOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pPe3 MPAKTHUYECKYIO ACATEIBHOCTD, B TOM YHCJIE YMEHHUE YYUTHCS y APYTHUX JIIOACH,
npuoOpeTaTb B COBMECTHOM NEATENIbHOCTH HOBBIC 3HAHMs, HABBIKM M KOMIIETEHIIMM W3 OIIbITA
ApYyrux,

HEOOXOIMMOCTHIO B (DOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4uciie (HOPMYITHUPOBATH UACH, MOHITHUS,
TUTIOTE3bl 00 OOBEKTax W SBJICHHUSIX, B TOM YHCIIE paHEe HE HM3BECTHBIX, OCO3HABATH NC(PUIIUTHI
COOCTBEHHBIX 3HAaHHI ¥ KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYalLlMIO, BOCIPHHHUMATh CTPECCOBYIO CUTYyallMIO Kak
BBI30B, TpeOyrouuil KOHTPMEp, KOPPEKTUpPOBaTh IIPUHUMAaeMble pelleHus U JAeicTBuS,
(¢bopMyIHpOBaTh U OLIEHUBATh PUCKU M IMOCIEACTBUS, (POPMUPOBATH OIIBIT.

MertanpeaMeTHbIe pe3yJibTaThbl. MeTanpeaMeTHbIe pe3yJbTaThl OCBOCHHS MPOTPAMMbl Y4eOHOTO
npenMera «MareMaTukay XapaKTepU3YIOTCS OBJIAJICHUEM VHUBEPCANbHbIMU HO3ZHABAMEbHbBIMU
OelCmeUsIMY, YHUBEPCATbHbIMU KOMMYHUKAMUGHBIMU OCUCMEUSIMU U YHUBEPCATbHLIMU Pe2y-
JAMUBHBIMU OEliICMBUAMU.

1) Vuusepcanvnvie no3nasamenwvHwvle Oelicmeus obecneyusarom @Gopmupoganue 0A308blx
KOCHUMUBHBIX NPOYECCO8 00VHAoWUxXcst (0Cc8oeHue Memooo8 NO3HAHUSL OKPYICAIOULe20 MUpda, npu-
MeHeHUe 102UeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHuil pabomams ¢ ungopmayueti).

ba3oBLIe Jornueckue IeicTBUA:




- BBIABIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPHU3HAKHM MaTEeMaTHYECKUX OOBEKTOB, MOHSITHUH,
OTHOILICHUI MEXIy NOHATUAMH; (HOPMYJIUPOBATH OIpPEACICHUSI NMOHSATHUN; yCTAaHABIMBATh CYIIIe-
CTBEHHBIM MNpH3HAK KJaccuUKAlMK, OCHOBAaHMS MJIsi OOOOIIEHUS U CpaBHEHUs, KPUTEPHUHU
IIPOBOJMMOIO aHaJIN3a;

- BOCIIPUHUMATh, (HOPMYIHPOBATH U MNPEOOPa30OBBIBATH CYXKIACHHUS: YTBEPAUTEIbHBICE U
OTpULIATENIbHBIC, €IMHUYHbBIE, YACTHBIC U OOLIME; YCIOBHBIE;

- BBIABJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOpeuYMsi B (akTax, JAaHHBIX,
HaOIIOJCHUSIX M YTBEPXKIACHUAX; IpeajiaraTb KPUTEPUHU Ul BBISIBJICHUS] 3aKOHOMEPHOCTEH U Ipo-
TUBOPEUHH;

- JlenaTh BbIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX MW WHIYKTHBHBIX
YMO3aKJIFOUYEHHM, YMO3AKIIOYEHNUN 110 aHAJIOTHH;

- pa3bupath J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKACHUH (IIpsIMbIE U OT MPOTUBHOTO), IPOBOJIUTH
CaMOCTOSITEJIbHO HECJIOXKHBIE JIOKa3aTelIbCTBA MaTEMaTHYECKUX (DAKTOB, BBICTpAUBaTh apry-
MEHTALNIO, IPUBOUTH MPUMEPHI U KOHTPIIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

- BbIOMpaTh cHoco0 peuieHus y4yeOHOW 3ajayu (CpaBHUBATh HECKOJIBKO BapUaHTOB pEIIEHUS,
BBIOMpaTh HanboJee MOIXOMSIIMIC yUETOM CaMOCTOSITENILHO BBIJEIEHHBIX KPUTEPHUEB)

bazoBbie HMccIenoBaTEIbCKIE ACHCTBUS.

- HCIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATENbCKUM HMHCTPYMEHT IO- 3HaHUsA; (OpMYJIHUpPOBATH
BOIPOCHI, (PMKCUPYIOLIHE MPOTHUBOPEYHE, MPOOIeMy, CAMOCTOSITEILHO yCTaHABIMBATh UCKOMOE U
JlaHHO€, (OPMHUPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO0, MHEHUE;

- ODPOBOJHUTHL IIO CaMOCTOATCIIBHO COCTABJICHHOMY ILIAHY HECJIOKHBIM OKCIICPUMCHT, HEOOJIBIIIOE
HUCCICIOBAHUC 11O YCTAHOBJICHUTIO 0COOEHHOCTEH MaTeMaTHYEeCKOro 06’BeKTa, 3aBHCUMOCTEH



00BEKTOB MEXKIy COOOM;
- CaMOCTOSITEIBHO (OPMYJIMPOBATH OOOOIICHUS W BBIBOJABI IO pe3yjbTaTaM MPOBEAEHHOIO

HaOJIIOICHUSI, MCCIICIOBAaHUS, OIICHUBATh JIOCTOBEPHOCTH MOJIYYSCHHBIX PE3yIbTAaTOB, BBIBOJIOB H
0000IIIEHUH;

- [IPOrHO3HUPOBATH BO3MOJKHOC PA3BHUTUC IIPOLECCCA, a4 TAKXKC BbIABUIaTh IIPCAIIOJIOXKCHHUA O €TI0
Pa3BUTHHU B HOBBIX YCJIOBHUAX

PabGora ¢ nadopmarmei:

- BBISIBJISITh HEJJOCTATOYHOCTD U U30BITOYHOCTh MHPOPMALIUU, JaHHBIX, HEOOXOAUMBIX /I PELICHUS
3a7a4u;

- BBIOMpATh, aHATM3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIUIO PATHIHBIX
BHUJIOB U (JOPM TIPE/ICTABICHUS;

- BBIOUpaTh (HOpMy TPEACTABICHUS WH(POPMAIUM WU HILUIIOCTPHUPOBATH pelIacMbIe 3adadu
cXeMaMHu, uarpaMMaMu, HHOU rpauKoid U UX KOMOWHAIUSIMU;

- OIIEHHUBATh HAAEKHOCTh HHPOPMALIMUM 1O KPUTEPUSIM, MPEIIOKEHHBIM YUYWUTENIEM WU
c(hopMyIMpPOBaHHBIM CaMOCTOSITEIBLHO

2) Vuusepcanvrvie KoMMyHUKamugHwle oelicmaus obecneuusaom chopmuposanHoCms COYUANbHBIX
HaeblK08 ooyuarowuxcs. OOIIeHne:

- BOCIIpUHUMATh U @OpMYJ'II/IpOBaTB CYKICHHA B COOTBCTCTBHUU C YCIIOBHAMHU U LECIISAMU O6HICHI/I${;
SICHO, TOYHO, 'PaMOTHO BbIPAKAaThb CBOIO TOYKY 3PCHUA B YCTHBIX U IMHCBbMCHHBIX TCKCTAX, AAaBAaTh
MMOACHCHUS 110 XO4Y PCLICHUS 3a/1a4u, KOMMCHTI/IpOBaTLHOHy‘{CHHBIﬁ pPE3yJIbTaT;

- B X0I€ O6CY)I(,Z[€HI/I$I 3alaBaTh BOIIPOCHI IO CYHICCTBY o6cy>ic,uaeM0171 TCMBbI, HpO6HCMBI, pemaeMoﬁ
3aavui, BbICKA3bIBATh UJCU, HALICIICHHBIC HAa ITONUCK PCHICHUSA; COIMOCTABJIATH CBOU CYIKIACHUSA C



CY)KICHUSIMU JPYTMX YYaCTHHUKOB JMaJiora, OOHApYy>KUBaTh pPAa3jIM4YUEe M CXOJICTBO IO3UIUH; B
KOPPEKTHOU (popMe popMyIupoBaTh pa3sHOTIACHs, CBOM BO3PAKECHUS;

- IPEACTaBIATh PE3yJbTAaThl pELICHUs 3aJadyd, JKCIECPUMEHTAa, HCCIEI0BAHUSA, IPOEKTa;
CaMOCTOSITETIbHO BHIOMpATh (hopMaT BBICTYIUICHHS C y4ETOM 3a/Jad MpPE3eHTAIlMd U O0COOCHHOCTEH
ayJUTOPUHU.

COTpyIHUYECTBO:

- MIOHUMATh W HKCIOJIb30BaTh IMPEUMYIIECTBA KOMAaHJIHOW W WHJIHW- BHJyaJbHOH palbOThl mpH
PCIICHNN y‘I€6HI)IX MATCMAaTHUYCCKUX 3aJa4d; IIpUHHUMATb LCJIb COBMECTHOHU ACATCIIBbHOCTH,
IJIAHAUPOBATh OPTraHU3AIUI0 COBMECTHOW paboTHI, pacmpeiesTh BHALI pabOT, JTOrOBapUBATHCS,
00Cy>K1aTh MPOIIECC U Pe3yabTaT padoTh;0000111aTh MHEHHUSI HECKOJIBKUX JIFOJICH;

- Y4acCTBOBATh B TPYNIIOBBIX (popMax paboTsl (0OCyX AeHUSI, OOMEH MHEHHSIMHU, MO3TOBBIE IITYPMBI U
Ap ), BBITIOJIHATH CBOK YacCTb pa6OTI)I N KOOPAHWHHUPOBATH CBOU IlefICTBHH C APyIr'uMH 4YJICHAMU
KOMaH/Ibl; OIIEHMBAaTh Ka4eCcTBO CBOEro BKjJajJa B OOMMUA TPOAYKT IO KPHUTEPHUSIM,
chopMyIHpOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBHUSI.

3)YHueepcasbHble pe2yasimuHble Odelicmgusi obechevugsarwwm @GopMupo8aHue CMbICA08bIX
YCMAaHOBOK U HCU3HEHHbIX HABbIKO8 JIUYHOCMU.

CaMoopranm3amnus:

- CAaMOCTOATEJILHO COCTAaBJISIThH IJIaH, aJITOPUTM PELIeHHs 3aJa4M (WM €T0 4acTh), BRIOMPATh CIIOCO0
pelieHns ¢ y4€ToM HMMEIOIIUX- CS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUpPOBATh U
KOPPEKTUPOBATh BapUAHThI PEILICHUH ¢ y4ETOM HOBOM MH(pOpMau

CaMOKOHTDOJIb:




- BIIQJIETh CIOCO0aMH CaMOIIPOBEPKH, CaMOKOHTPOJS TIpollecca U pe3yibTara pelIeHUs
MaTeMaTHYECKON 3agadu;

- IPEeABUAETh TPYJHOCTH, KOTOPBIE MOT'YT BOZHUKHYTh MPHU peIlle- HUM 3aJa4Ml, BHOCUTh KOPPEKTHUBBI
B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTCH;

- OIICHUBATh COOTBETCTBHE PE3yJibTaTa JACATCIBHOCTH IMOCTABJICHHOW 1M U YCIIOBUSIM, OOBSICHSITH
MPUYUHBI JTOCTHXKCHUSI WM HEIOCTHKEHHS I[N, HAaXOJHWTh OMIMOKY, JaBaTh OIGHKY IPHUOO-
PETEHHOMY OIBITY

IIpenmerHbie pe3yJibTaThl.

[IpenmeTHbie pe3ysibTaThl OcBOeHUs [IpumepHoi paboueidd nporpamMMbl O MaTEMaTHKE
opeacTaBJICHbI IO roJgam O6y‘~IeHI/I$I B CIICAYIOIIUX pas3aciiaX MmporpaMmbl B paMKaX OTACIbHBIX
KypcoB: BS—©6 kiraccax — Kypca «Maremaruka», B 7—9 Kiraccax — KypcoB
«Anredpa», «l'eomerpusi», «BepoATHOCTP W  CTaTUCTHKa».  Pa3BUTHE  JOTHYECKHUX

HpeI[CTaBJICHI/Iﬁ " HABBIKOB JIOTHYECKOI'O

MBIIIUICHUS OCYIIIECTBIISICTCS] Ha TPOTSDKSHUH BCEX JIET OOyYeHUs] B OCHOBHOMW IIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. [Ipenmomaraercs, 4To BBITYCKHHUK OCHOBHOM IIIKOJIBI CMOXKET CTPOUTH
BBICKA3bIBAaHUS W OTPUIIAHUS BBICKa3bIBAaHWM, paClO3HABAaTh WCTHHHBIC W  JIOKHBIC
BBICKA3bIBaHUS, TPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, OBJIAJACET MOHATUSIMU: OIpeAcIICHHE,
akcuoma, TeopeMa, IO0Ka3aTeIbCTBO — M HAYYHUTCS HCIIOIB30BaTh HX MPHU BBINOJIHEHUU
Y4eOHBIX U BHEYUYEOHBIX 3aj1a4.

PaGouasi mporpamma yuye0HOro kypca «MarTeMaTHKa». 5-0 KJIacchl
HEJHU U3YYEHUSI YUEBHOI'O KYPCA



[TpuopuTeTHBIMHU 1IENIMU 00yYEHUSI MaTeMaTUKe B 5-6 Kiaccax SBISIOTCS:

IPOI0JDKEHUE (POPMHUPOBAHUS OCHOBHBIX MaTEMATUYECKHUX MOHITUN (YMCII0, BETMYNHA, TEOMETPHUECKAs
¢urypa), odecrneyrBaroIUX MPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMaTHUECKOro 00pa30BaHuUs
00y4Jaromuxcs;

pa3BUTHE UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH 00YJarOIMXCsl, T03HABATEILHON aKTUBHOCTH,
UCCIIEI0BATEIbCKUX YMEHMI, HHTEpEeCca K U3YYEHUIO MATEMAaTUKY;

HOJBe/IeHUE 00YUYaIOLIMXCs Ha IOCTYITHOM JUIs HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3H MaTEMaTHKH U
OKPY’KaroILEro MUpa;

(dopmupoBaHue QyHKIIMOHAIBHOW MaTeMaTHYECKOW I'PaMOTHOCTH: YMEHUS paclio3HaBaTh MaTeMaTHUYECKUe
O00BEKTHI B pEAJIbHBIX KU3HEHHBIX CUTYaIUSIX, IPUMEHATH OCBOCHHBIE YMEHUS JIJISl PELLIEHUS IIPAKTUKO-
OPUEHTUPOBAHHBIX 3a7a4, MHTEPIIPETUPOBATH [TOJIyYEHHBIE PE3YJIbTAThl U OLIEHUBATH UX HAa COOTBETCTBUE
IIPaKTUYECKON CUTYyalUH.

OCHOBHBIC JTUHUHM COJCpKaHUs Kypca MaTeMaTHKH B 5—6 kiraccax — apudmerndeckas u
reoMeTpHuYecKasi, KOTOpbIe pa3BUBAIOTCS MapasjiebHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOU
JIOTMKOM, OJHAaKO, HE HE3aBUCHUMO OJiHa OT JIPyro, a B TECHOM KOHTAaKT€ M B3aWMOJCHCTBUMU.
Taxxe B Kypce MIPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaAMHU ajireOpbl U OMHUCATEIbHON CTaTUCTHUKHA

N3ydenne apudmerndeckoro marepuana HAYMHAETCS CO CHUCTEMaTH3allUM U Pa3BUTHUS 3HAHUUA O
HaTypaJdbHBIX YHCJAX, I[IOJYUYCHHBIX B HadaipbHOW mKoje. [lpu »sTomM coBepiieHCTBOBaHHE
BBIUUCIIUTEILHON TEXHUKHA U (POPMUPOBAHHE HOBBIX TEOPETUUECCKUX 3HAHUM COUYETAECTCS C Pa3BUTHEM
BBIUMCIIUTEILHON KYJIbTYpPhl, B YACTHOCTH C OOy4YE€HHEM TIPOCTEHINNM TpuEMaM TMPUKUIKA U
OIIEHKH PE3yJIbTaTOB BBIUMUCICHUN. M3ydeHrne HaTypallbHBIX YHCEN MPOJ0JDKaeTcs B 6 Kiacce



3HAaKOMCTBOM C HAYaJIbHBIMU IMOHATHSMU TEOPUHU JIEIUMOCTH.

Jpyroii KpyIHbBIA OJIOK B COASPX)aHUU apu(PpMETHIECKON JTUHUM — 3TO Ipoou. Havano uszyuenus
OOBIKHOBEHHBIX M JECATHYHBIX IPpOOEi OTHECEHO K 5 Kiaccy. DTO MEpBBIA ATall B OCBOSHUH JIpoOei,
KOTrJla MPOUCXOJIUT 3HAKOMCTBO C OCHOBHBIMHU HJI€SIMU, MOHSITHUSIMU TEMBI.

IIpu sTOM paccMoTpeHHe OOBIKHOBEHHBIX APOOEii B MOJHOM OO0BEME MPEAIIECTBYET U3YyUYCHUIO
JNIECATUYHBIX NpoOei, 4TO 1eIeco00pa3sHoO ¢ TOYKH 3PEHUS JOTUKU H3JIOKEHHUS YUCIOBOM JIUHUH,
KOT/Ja TpaBWJia JCUCTBUIl C JECATHYHBIMU APOOSMU MOKHO OOOCHOBATh YK€ H3BECTHBIMH
aITOPUTMaMH BBIMIOJIHEHUSI IEUCTBUI C OOBIKHOBEHHBIMU APOOsIMU. 3HAKOMCTBO C JAECSITUUYHBIMU
JpOOSIMU PACHIMPUT BO3MOXKHOCTHU JJIsI HOHUMaHUsI O0yYarolUMHUCS MPUKIIAJHOTO TPUMEHEHHUS
HOBOM 3allCH TIPU U3YYECHUU APYTHUX IMPEAMETOB U MPH MPAKTHUYECKOM HcHojib3oBaHuU. K 6
KJacCy OTHECEH BTOpPOM 3Talm B H3YUYCHHUH JpOOECH, IIe MPOUCXOAUT COBEPIICHCTBOBAHUE
HAaBBIKOB CpaBHEHHSI W mNOpeoOpa3oBaHus JpoOel, OCBOCHHE HOBBIX  BBIYHCIUTEIBHBIX
QJITOPUTMOB, OTTAYMBAHHWE TEXHUKM BBIUMCIEHUW, B TOM 4YHCJIE 3HAUYEHUN BBIPAKEHUH,
cojJiepXalux M OOBIKHOBEHHBIE, M JIECATHYHBIE JAPOOH, YCTAHOBJIICHHE CBSI3€d MEXIy HHUMH,
paccMoTpeHue NpuEéMOB pelIeHus 3aj1a4 Ha Apoou. B Havane 6 kiacca NMpOUCXOIUT 3HAKOMCTBO
C IIOHATHUEM IIPOLIEHTA.

OC0o0EHHOCTBIO U3YUYEHUS MOJOXKUTENbHBIX U OTPULATENbHBIX YHUCEN SIBISETCS TO, YTO OHHM TaKXKe
MOTYT paccMaTpuBaThCs B HECKOJIBKO JTanoB. B 6 kjacce B Hayajge M3Y4YEHUS TEMBbl
«ITonoxurenpHble U OTpULIATENILHBIE YMCIIa» BbiAensieTcss noareMa «llembie umncia», B paMkax
KOTOPOH 3HAKOMCTBO C OTpPHULATEIbHBIMH YHMCIAaMHU WU JCUCTBUSAMU C MOJOKUTEIbHBIMU U
OTPHULATEJIBHBIMUA YHCJIAMHU MPOUCXOAUT HAa OCHOBE COJEPKATEIBHOIO MOAXOAa. JTO MO3BOJSET Ha
JIOCTYITHOM YPOBHE MO3HAKOMMTH YYaIIUXCs INPAKTUYECKHM CO BCEMH OCHOBHBIMU IOHATHUSIMHU
TEeMbl, B TOM 4YHCJI€ U C MpaBUJIaMH 3HAKOB IMPH BBINOJHEHUH apUPMETHUECCKUX IASHUCTBUI



N3yuenue panvoHaJbHbBIX YUCEJI Ha 3TOM HE 3aKOHYHUTCS, a OyJeT MPOJIOIDKEHO B Kypce anreOpsl
7 Knacca, 4TO CTaHET CJICAYIOLIMM IMPOXOJAOM BCE€X IPUHLMMOHUAIBHBIX BONPOCOB, TEM CAMBIM
pasaenieHue TPyAHOCTEeH obserdaer BOCHpHUSITHE MaTepuaia, a pachpeiesieHHEe BO BpPEMEHU
COCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

IIpu oOydeHuM pelIeHHuI0 TEKCTOBBIX 33a7ad B 5—6 KilaccaxX HCIIOJB3YIOTCS apu(pMeTHuecKue
npuémsl pemieHusi TeKCTOBbIe 3aJaud, peliaeMble NpU OTPAa0OTKE BBIYMCIUTEIIbHBIX HABHIKOB B
5—6 Kyaccax, paccMaTpUBaIOTCS 3a/la4yy CIIEAYIOIIMX BUJIOB: 3a/1a4M Ha ABMIKEHHUE, HA YacTH, Ha
MOKYIIKH, Ha pabOTy U IIPOU3BOJUTEIILHOCTh, HA MPOLEHTHI, HA OTHOLIEHUs U npomnopuun Kpome
TOro, OOydYarommecsi 3HAaKOMATCA C NOpuéMaMu pemIeHHs 3aaad nepedopoM BO3MOKHBIX
BapHaHTOB, yd4aTcs paboTarh ¢ wuHpoOpMalnuel, npeAcTaBiIeHHOW B ¢opme TalOIull WU
JMarpamMm.

B paboueii mporpamMmme mnpeaycMOTpeHO (HOPMHUPOBAHHME IPOIMEACBTUYECKUX anreOpandecKux
IIpeACTaBICHUN. bykBa Kak CHMBOJI HEKOTOPOrO 4YHCJIAa B 3aBUCUMOCTH OT MaTE€MaTHYE€CKOIO
KOHTEKCTa BBOIUTCS IOCTENIEHHO byKBEHHas CUMBOJIMKA IIUPOKO MCIIOJIB3YETCs IMPEXKIAE BCEro IS
3amUCH  OOIIMX YTBEPXKISGHUM M mOpemsiokeHud, (opMysa, B YaCTHOCTH JUISI BBIYMCICHUS
F€OMETPUYECKUX BEJIMYUH, B KQUECTBE «3aMECTHUTEISD> YMUCIIA.

B kypce «MaTtematuku» 5—6 Kj1accoB mpecTaBieHa HaIJIsIHasi FeOMETpUsl, HallpaBJICHHas Ha
pa3BUTHE OOPA3HOI0 MBIIUIEHHUS, IPOCTPAHCTBEHHOTO BOOOpaKeHUsI, N300pa3UTEIbHBIX YMEHUM.
OTO  BaXXHBIM d3Tal B M3YYEHUM  T'E€OMETPUM, KOTOPBIM  OCYILIECTBIISIETCS  Ha
HarJIs JHO-TIPAKTUYECKOM ypPOBHE, OMUPAETCs] Ha HArJISIAHO-OOpa3HOE MBIIUIEHHE O0ydJaromuxcs
bonpmias poie OTBOAWTCSA NMPAKTUUECKOM IESITEIBHOCTH, ONBITY, SKCIEPUMEHTY, MOJEIMPOBAHUIO
OO6yuaroniuecst 3HAaKOMSITCS C TEOMETPUUECKUMHU (PUTypaMHU Ha IUIOCKOCTH U B MPOCTPAHCTBE, C UX
MPOCTEUITUMU KOH(PUTYpALIUSIMH, y4yaTcs HU300pakaTh UX Ha HEJIMHOBAHHOM M KJIETYaTOM



Oymare, paccMaTpWBaIOT UX IMPOCTEUIINE CBOWCTBA. B mpomecce wu3ydeHUs HATJISOHOMN
reOMETpUHN 3HAHUs, MOJIydYeHHbIE OOYy4YalOlIMMUCS B HadaJlbHOW IIKOJIE, CUCTEMAaTU3UPYIOTCS U
pacIIupsOTCA.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

CornacHo ydeOHOMY IIaHy B 5-6 Kiaccax W3ydaeTcss MHTETPUPOBAHHBIN mpeamer «MaTemMaTHKay,
KOTOPBI BKIIFOYAET apu(METUUCCKHA MaTepHuaa W HarJSJHYI0 TCOMETPHIO, a TaKXKe MPONEICBTUYECKUE
CBEJICHHUS U3 alreOpbl, JIEMEHTHI JIOTHKH M Hayaja ONMUCATEeIbHON CTAaTUCTHKH.

VueOHbI NIaH Ha M3y4Y€HHWE MaTeMaTUKU B 5—6 Kjaccax OTBOAUT HE MEHee 5 y4eOHBIX 4acoB B
HEJIENII0 B TEUCHUE KaXJ0To roga o0ydeHus, Bcero He MmeHee 340 yuyeOHBIX 4acoB.

COJAEPKAHUME YYEBHOI'O KYPCA "MATEMATHUKA"

5 kJjace.

HartypajbHble 4ncia U HYJIb

HarypanbHoe uucno. Psag Hatypanbhbix uncen. Yucno 0. M300pakeHne HaTypajlbHBIX YMCEN TOYKaMH Ha
KOOp/AMHATHOHM (uucioBoi) mpsimoi. [lo3uimonHas cuctema cuuciaeHus. Pumckas Hymepanus Kak IpuMep
HEMO3UIMOHHOM cucTembl cuucienus. Jlecatuynas cuctema cuucieHus. CpaBHEHHE HaTypallbHBIX YHCED,
CpaBHEHME HaTypalIbHBIX yncen ¢ HynéM. CriocoObl cpaBHeHUs. OKpyrieHne HaTypaibHbIX unceln. CloxxeHue
HaTypaJIbHBIX YMCEJ; CBOMCTBO HYJs NpU CIOKEHHWU. BblunmTaHue kak AeicTBHe, OOpaTHOE CIIOXKEHHIO.
YMHOKEHNE HATypalbHBIX YMCEN; CBOMCTBA HYJId M €IWHULBI IIPU YMHOXEHHH. JleneHue Kak JeiCTBHE,
oOpaTtHOe yMHOXXeHHI0. KOMITOHEHTHI aelcTBUM, CBA3b MexAy HUMH. [IpoBepka pesynbraTta



apupmeTnyeckoro pAeucTBus. IlepeMecTHTENbHOE M COYETATENbHOE CBOMCTBAa (3aKOHBI) CIIOXKEHUS H
YMHOXXCHHSI, PACIPEICITUTEIIBHOS CBOWCTBO (3aKOH) yMHOKeHHs. Mcmonb3oBanue OYKB i 00O3HAYCHUS
HEM3BECTHOTO KOMIIOHEHTAa W 3alliCU CBOMCTB apudmernueckux aeicTBuil. JlenuTenn W KpaTHbIE 4HCIa,
pazyiokeHre Ha MHOXUTENH. [IpocThie u coctaBHbie uncna. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢
ocratkoM. CTemneHb C HAaTypaJIbHBIM IOKAa3aTesieM. 3alKcCh YUCIa B BUAEC CYMMBI Pa3ps/IHBIX CIaraeMbix.
UucnoBoe BblpakeHHE. BblunciieHHEe 3HAYEHUN YMCIIOBBIX BBIPAKEHUH; MOPSANOK BBIOJHEHUS JEHCTBUH.
Hcnonb3oBanue Mpu BBIUMCICHUSAX MEPEMECTUTEIBHOIO U COUYETATEIHLHOTO CBOWCTB (3aKOHOB) CIIOKEHHS U
YMHOKEHHSI, pacClpeieIUTEIbHOIO CBOMCTBA YMHOKECHHUS.

Jpoou

[IpencraBiaenue o apobu Kak criocoOe 3amucu 4acTd BeauuuHbl. OObIKHOBeHHbIE ApoOu. IlpaBuibHbIE U
HenpaBwIbHbIE podu. CmemanHas qpo0b; MPeICTaBIeHHE CMEIIAaHHON IPO0OH B BHJIE HETIPABHILHON APOOH H
BbIJICJIEHUE 11€J0M YacTH 4Hcia M3 HENmpaBUIbHON npobu. M3o0pakeHue apoOeil ToukamMy Ha YHCIOBOMN
npsimoii. OcHOBHOE cBOMCTBO Apoou. Cokpamenue npobeit. I[lpuBenenne apobu K HOBOMY 3HAMEHATEIO.
CpaBHenue npoOeit. CioxeHne U BbIYMTaHHE ApoOei. YMHOXKeHHe M JeneHue qpobel; B3auMHO-00paTHbIE
npobu. HaxoxaeHwe yacTu LEoro W 1enoro mo ero yactu. Jlecstuunas 3amnuck apoOeit. Ilpencrasnenue
JeCATUYHOM apoOM B BHJE OOBIKHOBEHHOH. M300pa’keHHe NecATUYHBIX ApoOeil ToukaMM Ha YHCIOBOMN
npsimoi.  CpaBHeHHME JECSATUYHBIX JpoOed. ApudmeTHueckue AeMCTBUS € JAECATUYHBIMU  JIPOOSMHU.
OxpyriaeHue AecATHUHBIX ApOOeii.

Penienune TeKcToBbBIX 32124

Pemenne TekcToBBIX 3amau apudmeTnueckuMm crocoOom. Pemenne nmormueckmx 3amad. Permmenuwe 3amad
nepebopoM BCeX BO3MOXKHBIX BapuaHTOB. VIcronb30BaHHME MpU PEIICHUM 3aqad TaOnuil U cxeM. PemnieHue
3a/1a4, CoJePKAIUX 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIIMUMHBI: CKOPOCTh, BPEMs, PACCTOSIHHE; IICHA,



KOJIMYCCTBO, CTOMMOCTSD. EI[I/IHI/II_IBI HU3MCPCHUA: MACCHI, OG’bCMa, HCHBI; PACCTOSAHUA, BPCMCHU, CKOPOCTHU.
CBi3p MCXKAY CAWMHUIaMHU HW3MEPCHUA Ka)KﬂOﬁ BCJIMYMHBI. PeleHne OCHOBHBIX 3aJa4 Ha ,Z[pO6I/I.
Hpe[[CTaBJIeHI/IC JaHHBIX B BUJC TaGJII/IL[, CTOJIOYATHIX AuarpamMm.

Harasianasi reomeTpust

Harnsaneie mpencraBneHust o ¢uUrypax Ha IUIOCKOCTH: TOYKa, MpsMas, OTPE3OK, Jyd, yroj, JIOMaHas,
MHOTOYTOJBHUK, OKPYXHOCTb, Kpyr. Yrod. [IpsiMmol, ocTpelii, Tynoi u pa3BEpHYTHIA yribl. [[nuHa oTpeska,
METPUUYECKUE €IMHULbI JUIMHBL. [[nuHa JioMaHOW, IEepuMEeTp MHOToyrojpHuka. M3Mepenue u moctpoeHue
YIJI0B C TMOMOIIBIO TpaHcmopTupa. HarmsnHele mpenctaBieHus 0 GUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
NpSIMOYTOJIBHUK, KBaJpaT; TPEyrojbHHUK, O paBeHCTBe ¢uryp. M3zoOpaxkenue ¢uryp, B TOM dYHCIe Ha
kietdaroii Oymare. IlocTpoeHue koHUTypanuii M3 4YacTed MNpPAMOHM, OKPYKHOCTH HA HEITUHOBAHHOW U
KJIeT4aTroii Oymare. lcmonb30BaHHWE CBOWCTB CTOPOH U YIJIOB NPSIMOYTOJIbHHMKA, KBajpara. [Lmomans
NPSIMOYTOJIbHUKA W MHOTOYTOJBHUKOB, COCTaBIIEHHBIX W3 MPSMOYIOJbHUKOB, B TOM 4wHcle duryp,
n300pakeHHBIX Ha Kierdarod Oymare. EaunHunbl u3mepenus minomaau. Harnsauele npeacTtaBieHUs o
MPOCTPAHCTBEHHBIX (UTypax: MPsAMOYTONbHBIA Tapasuienenunen, KyO, MHOrorpaHHHMKH. M3o0pakeHue
MPOCTEHIINX MHOTOTpaHHUKOB. Pa3BépTku kyba m mapamnenenumnena. Co3gaHnue Mojesnedl MHOTOTPaHHUKOB
(u3 Oymaru, NMpOBOJIOKH, MiacTWiIMHA U 7p.). O0BEM NMPsAMOYroJbHOrO Hapaijienenunena, kyoa. Eaunuiist
u3MepeHus o0bEMa.

6 Kjaacc.

HarypanbHble yncia

ApI/I(i)MeTHLIeCKI/Ie }IGI)’ICTBPlﬂ C MHOT'O3HAYHBIMHU HATypaJIbHBIMH YHCJIaMU. Yucniossie BBIPpaXXCHUA, IMMOPAIO0K
HeﬁCTBHI\/'I, HCIIOIL30BaHue CKoOOK. Mcrons3oBaHue IIPpH BBIYUCIICHUAX ICPEMECTUTEIIBHOTO U COUCTATCIIBHOT'O



CBOMCTB CJIOKEHUS M YMHOXXEHHUS, PAacIpEeAcIUTENILHOIO CBOMCTBA yMHOXeHUs. OKpyIiieHuEe HaTypajbHBIX
yucen. JlenmuTenu M KpaTHbIE 4YMCIA; HAauOONbIIMM OOWMIl nenuTens M HauUMEHblIee oOlee KpaTHOE.
JlenuMoCTb CyMMBI U IPOU3BeAcHU. JleleHne ¢ OCTaTKOM.

Apodu

OObIKHOBEHHAs! PpoOb, OCHOBHOE CBOMCTBO Ipo0OH, cokpaiieHue npodeid. CpaBHEHHE W YNOPSAOYMBAHUE
npobeii. Pemenne 3asau Ha HAXOXJIEHME YacTH OT LEJIOT0 M IEJIOro Mo ero uyactu. J[poOHoe umciio kak
pesynbrar neneHus. llpencraBieHue NecSATUYHOW OpoOM B BUIE OOBIKHOBEHHOH ApoOHM M BO3MOKHOCTH
MPEJCTaBICHUS OOBIKHOBEHHOW JIpOOH B BUJIE JECITUYHOM. JlecaTHuHbIe IpOOH U METpUYECKasi CUCTEMa Mep.
Apudmernueckne ACUCTBHS W YHCIOBBIC BBIPAKEHUS C OOBIKHOBEHHBIMH M JIECATUYHBIMHU JPOOSMH.
OtHowenue. [lenenue B 1aHHOM oTHOIIeHHU. Maciutad, nponopuus. [Ipumenenue nponopuuii npy pemeHuu
3agady. [lonsTre nporenTa. BeraucineHne npoueHTa OT BEIMYMHBI U BEJIMYMHBI IO €€ MPOLEHTY. Bripaxkenue
MPOIEHTOB JECATUYHBIMU ApoOsiMu. Pemienwe 3amad Ha TPOUEHTHL. BbIpa)keHWe OTHOIICHHS BEJIHYUH B
MPOIEHTaX.

IMonoxuTeabHbIE H OTpHUIATEJbHbIC YUCIa

ITomoxxurenpHBIC U OTpULATCIIBHBIC YHCJIA. HGJ'II)IG qucija. MOILYJ'II) qucia, rcOMETpUUICCKass HHTEPIIpETAlUA
Monyisa yucna. M3o0paxkeHue uncen Ha KOOpAMHATHON mpsimold. YucnoBele mpoMexyTku. CpaBHEHHE YHCEN.
Apudmernueckre JEHCTBUA C MOJOXKUTEIbHBIMU W OTpULATEIbHBIMH 4uciaaMu. [IpsiMoyrosibpHas cucrema
KOOpJIMHAT Ha IUIocKocTH. KoopAauHAThl TOUKM Ha IUIOCKOCTH, abcuucca u opauHara. [loctpoenue touek u
¢buryp Ha KOOpAMHATHOM MJIOCKOCTH.

BykBeHHbIe BbIpa:KeHU s

[Ipumenenue OyKB AJI 3alUCH MAaTEMATUYCCKUX BBIPAXKCHUH U MpeuioxkeHnid. CBOMCTBA apuMEeTHUESCKIX



JNEUCTBUN. DyKBEHHbIE BBIPDAXEHUS W YHCIOBBIE IIOJACTAHOBKU. bDYKBEHHBIE pPaBEHCTBA, HAaXOXKICHHUE
HEU3BECTHOTO KoMmmoHeHTa. Dopmynsl; GopMysbl mepuMeTpa W IUIOMAAM TPSAMOYTOJbHHMKA, KBaJpaTa,
o0bEMa mapauieNenumnesa u Kyoa.

Penienue TeKCTOBLIX 3a1a4

Pemenune TekcToBbIX 3amad apudmerndeckum crmocobom. PemieHne nmormueckmx 3amad. Pemienue 3amad
nepebopoM BCEX BO3MOXKHBIX BapHaHTOB. PelieHue 3amad, COJACpKAMIMX 3aBHCUMOCTH, CBSI3BIBAIOIINX
BEJIMYUHBI: CKOPOCTh, BPEMs, PAcCTOSHUE; II€HA, KOJUYECTBO, CTOMMOCTbB;, IPOU3BOAMTEIBHOCTh, BpeMs,
00BEM paboThl. ENWHUIIEI U3MEpPEHUS: MAacChl, CTOUMOCTH; PACCTOSHUS, BPEMEHH, CKOPOCTH. CBS3b MEXIY
eAVMHUIIAMHA  W3MEPEHHS  KaXJIOHW  BEIMYMHBL.  PemieHue  3a7ad, CBA3aHHBIX C  OTHOIICHHUEM,
MIPOMOPIIMOHAIBHOCTBIO BEJIMYWH, MPOIEHTAMHU; PEIICHUE OCHOBHBIX 3a7a4 Ha ApoOu W mpoueHThl. OLeHKa u
MpUKHUJIKA, OKpyrjeHue pesyiaprata. CocrtaBieHue OYKBEHHBIX BBIpAYKEHU I I10 YCIIOBUIO
3amaun. [lpencraBieHne MaHHBIX C MOMOIIBIO TaOuui ¥ auarpamM. CtonOuarbie AuMarpaMMbl: YTEHUE W
MoCcTpoeHue. YTeHne KpyroBbIX JUArPaMM.

Harnsanas reomerpust

Harnsanuele npezacraBineHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMas, OTPE3OK, Jyd, Yroj, JiomaHas,
MHOI'OYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYXKHOCTb, Kpyr. B3ammHoe pacmnonoxeHue AByx
NPSIMBIX Ha IUIOCKOCTH, IapajulelIbHbIE MpsAMbIC, MEPIECHIUKYISApHbIE IpsiMble. M3MepeHue pacCTOSHUN:
MEXIy ABYMS TOYKaMH, OT TOYKHM IO HIPSIMOM; JUIMHA MapuipyTa Ha KBaJpaTHOM ceTke. M3mepenuwe u
IIOCTPOEHUE YIJIOB C IIOMOIIbI0 TPAHCIOPTHpA. BUABI TPEYrOJBHUKOB: OCTPOYIOJIBHBIN, IIPSAMOYIOJIBHBIM,
TYNOYTOJIbHBIN; paBHOOEIPEHHBIN, PaBHOCTOPOHHHUHU. YUeTBIPEXYTOJIbHUK, MPUMEPHl YETHIPEXYTOJIbHUKOB.
[IpsMOYTrONbHUK, KBaJApaT: MCIOJb30BAaHHE CBOMCTB CTOPOH, YIJIOB, JuaroHaieil. M3o0paxenue
reOMETPUUECKUX (UIyp HAa HEJIMHOBAHHOM OyMare ¢ MCIOJIb30BaHUEM LIUPKYJIS, JTUHEHKH, YrOJbHHKA,



Tpancnoptupa. [loctpoenus Ha kiaeryaroii 6ymare. Ilepumerp MHOoroyroiapHuka. [loHsTHE MOIAaTN GUTYPHL;
enHUIBl U3MepeHus miomanu. [Ipubnmxénnoe n3mepenue wiomaau GuUryp, B TOM 4YuClie Ha KBaJpaTHOU
cetke. [IpubnmxEénHOe U3MEpeHne JITMHBI OKPYKHOCTH, IUTomaau kpyra. CUMMETpusi: IIeHTpalibHast, OCeBas U
3epkasnibHas  cummerpuu. IlocTtpoenune  cummerpuuHblix — Quryp. Harmsinnele  npexacraBieHus o
MPOCTPAHCTBEHHBIX (UTypax: Mapajuieienumnesa, Kyo, nmpusMa, nupaMuia, KOHYC, UWIMHIp, 1ap U cdepa.
N300pakeHre npocTpaHCTBEHHBIX (uryp. Ilpumepsl pa3BEPTOK MHOTOrpaHHHMKOB, LMIMHIpAa M KOHYCA.
Co3nanue Mozenei MpocTpaHCTBEHHBIX GUryp (13 Oymaru, MpoBOJIOKH, IUTACTHIIMHA U 1p.). [loHaTtue 00béma;
eMHULIBl U3MepeHust 00béMa. OOBEM MPSIMOYTOJIBLHOIO Napaienenunena, Kyoa.

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEN ITPOT' PAMMBI
KYPCA «MATEMATUKA» (ITOTOAAM OBYUYEHUS)

OcBoenne yueOHOTO Kypca «Maremarukay B 5—6 Kiaccax OCHOBHOW IIKOJBI JOJDKHO
obecrieunBaTh JOCTHKEHHE CIEAYIOIINUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

5 KJIACC

Yucia 1 BLIYHCICHUA

[ToruMaTh 1 TPaBUIILHO YIOTPEOISATH TEPMHUHBI, CBSI3aHHBIE C HATYPAIBHBIMHA YHCIIaMHU, OOBIKHOBEHHBIMHU U
JECATUYHBIMH JIPOOSIMHU.

CpaBHUBATh U YHNOPSAIOYMBATH HATYypaIbHBIC YKCIIA, CPABHUBATH B MPOCTEUIINX CIIydasx OOBIKHOBEHHBIC
Ipo0u, TeCSITUIHBIC APOOH.

COOTHOCHUTH TOYKY Ha KOOPJMHATHOM (YHCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM € YHCIIOM U U300pakaTh



HaTypaJIbHbBIE YUCJIa TOUKAMU Ha KOOPIAWHATHOW (YMCIOBOM) MPSAMOI.

Brimonsare apudpmernyeckue NEHCTBUA C HATYpaIbHBIMH YHCIAMH, C OOBIKHOBEHHBIMHU JIPOOSIMU B
MIPOCTEUIINX CIIyYasix.

BEINOIHATE IPOBEPKY, IPUKUAKY PE3yJIbTaTa BHIYMCICHUH.

OxpyrisTh HaTypajabHbIE YHUCIIA.

Penienue TeKCTOBLIX 3a1a4

Pemath TEKCTOBBIC 331a4i apU(PMETHUECKHM CIIOCOOOM U C MOMOIIBI0 OPraHU30BAHHOTO KOHEYHOTO
nepebopa BCeX BO3MOXHBIX BapHUAHTOB.

PemaTh 3amauu, copeprKaiie 3aBUCHMOCTH, CBSI3bIBAIOIINE BEJTMYMHBI: CKOPOCTh, BPEMSI, PACCTOSHHE;
I[[CHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKKe 3alUCH, CXEMBbI, TA0JIHUIIbI, 0003HAUCHHS TIPH PELICHUH 3a71a4.

[Tonp30BaThCs OCHOBHBIMU €MHHMIIAMU W3MEPEHUS: LIEHBI, MACChl; PACCTOSIHUS, BPEMEHHU, CKOPOCTH;
BbIpAXAaTh OJJHU €AVMHUIBI BEJIVMYHWHBI YEPE3 APYTHUC.

W3BnekaTh, aHATU3UPOBATh, OICHUBATh MH(DOPMAIMIO, MIPEACTABICHHYIO B TaOJMIle, HAa CTOIOYATOM
JMarpaMmme, HHTEPIPETHPOBATh MIPEICTABICHHBIC JaHHBIC, HCIIOJIb30BaTh JJAHHBIC TIPU PEIICHUH 3a/1a4.

Harnsanas reomerpust

ITonp30BaThHCH rCOMCTPUICCKUMU TMOHATHAMU: TOYKA, IpAMas, OTPE30K, JIyd, yrojl, MHOIOyroJjJbHUK,
OKPY>KHOCTB, KPYT.

[TpuBOUTH MpUMEpPHl 00BEKTOB OKPYXKAIOLIETO MUPa, UMEIOIINX (GOPMY U3yUYEHHBIX T€OMETPUUYECKHUX
¢buryp.

Hcrons30BaTh TEPMUHOJIOTHIO, CBI3AHHYIO C YIJIAMH: BEpPIIMHA CTOPOHA; C MHOTOYTOIbHUKAMH: YOI,
BEpIINHA, CTOPOHA, AMArOHAJIb; C OKPYKHOCTBIO: painyc, IUAMETP, LIEHTP.



N300paxkaTh M3ydeHHBbIE TeOMETpUYECKre (UTypbl HA HETUHOBAHHOW M KJIETYaTOW Oymare ¢ IMOMOIIBIO
UPKYJIS U TINHEHKH.

HaxonuTh AJTMHBI OTPE3KOB HETIOCPEJACTBEHHBIM U3MEPEHUEM C IIOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KU
3aJJaHHOH JUITMHBI, CTPOUTh OKPY>KHOCTB 33/IaHHOTO Pauyca.

Hcrnonb30BaTh CBOMCTBA CTOPOH W YIIJIOB MPSMOYTOJIbHUKA, KBaJpaTa ISl UX MOCTPOCHUS, BBIYUCICHUS
TUTOIIAIH U TIEPUMETPA.

Beruncnsate mepuMeTp W IUIOMIAAR  KBajapaTa, OPSIMOYrOJIbHHKA, (UTYp, COCTaBICHHBIX W3
NPSIMOYTOJIBHUKOB, B TOM 4Hcie GUTYp, N300payKEHHBIX Ha KJIETUYATON Oymare.

[Tob30BaThCsi OCHOBHBIMH METPUYCCKUMU SIUHHUIIAMEA U3MEPECHHUS JUTUHBI, TIONIA/IA; BBIPAXKAaTh OJTHU
CIMHUIIBI BEIMYUHBI Yepe3 IpyTHe.

PacrioznaBate mapanienenumesn, Ky0, UCIOIb30BaTh TEPMHHOJIOTHIO: BEPIIMHA, PeOpo TpaHb, U3MEPCHUS;
HAXOJIUTh U3MEPEHHS Napajlielienuea, Kyoa.

Boruncnsate 00béM Kyba, mapanienenurena Mo 3aJaHHBIM HU3MEPEHHsIM, TOJb30BaThCS €IUHHUIIAMU
U3MepeHus o0bEMa.

PemaTh HeCcIOKHBIC 33]a91 HA H3MEPEHUE TE€OMETPUICCKIX BEJTUYHH B TIPAKTHYSCKUX CUTYAIIHSX.

6 KIIACC

Yuciia 1 BBIYMCTICHUSA

3HaTh W TIOHUMAaTh TEPMHUHBI, CBSA3aHHBIE C PA3JIMYHBIMM BHJAMH YHCENl W CHoco0aMH HMX 3aIluCH,
MEePEeXOIUTh (€CITU 3TO BO3MOXKHO) OT OJHON (OpMBI 3amucu yucia K aApyroi. CpaBHUBATh U yIOPSI0YUBATh
LeNble 4ucia, OOBIKHOBEHHbIE W JECATHYHBIE JApOOHM, CpaBHMBATh 4YHCIAa OJHOTO W Pa3HBIX 3HAKOB.
BoeimonHsATe, couerass yCTHbIE M NHUCbMEHHbBIE MPUEMBI, apupMeTHUYEeCKHe ACUCTBUA C HATypaJbHBIMH U
LEJIBIMA YUCIIAMH, OOBIKHOBEHHBIMU U JICCATUYHBIMU JIPOOSIMU, TOJOKHUTEIBHBIMA M OTPULIATEIBHBIMU



YuCaMHU. BBIUMCIATE 3HAYECHUS YHUCIIOBBIX BBIPAXEHUM, BBINOJHATH INPUKUAKY M OLEHKY pe3yibTaTra
BBIUMCIICHU; BBINOJHATh NPEeOOpa30BaHUS YMCIOBBIX BBIPAKEHUH Ha OCHOBE CBOMCTB apHU(PMETHUYECKHX
neiictBuii. COOTHOCHTh TOYKY HAa KOOPAMHATHOW HPAMOM C COOTBETCTBYIOIIMM €H YMCIOM M HM300pa)xarb
4KCla TOYKAMHA HAa KOOPAMHATHOW IPSIMOW, HaXOAUTh MOAYJb 4Hciaa. COOTHOCUTH TOYKH B IIPSIMOYTOJIBHON
crCcTeMe KOOPAMHAT ¢ KOOpAUHATaMU 3TOW TOUKH. OKPYIJISATH IeNble YMCia U JeCATUYHbIE pOOU, HAXOIUTh
IPUOIINKEHNS YHUCEIL.

YuciioBble 1 OyKBEeHHbIE BbIPAKEHUS

IloumMmates u y1'[OTp€6JISITI) TCPMHHBI, CBA3AHHLIC C 3allMCbIO CTCIICHU 4YHCJIa, HAXOAWTH KBaJpaT H Ky6
4qHncia, BBIYUMCIIATH 3HAUYCHHA YHCIOBBIX Bpra)KeHHﬁ, CoACpIKalluX CTCIICHU. ITonb30BaThCs IIpU3HAKaMH
ACIIMMOCTH, PACKIAAbIBATL HATYPAJbHLIC 4YHCJIAa Ha IIPOCTBIC MHOXHUTCIIN. ITons30BaThCs MaCIHTaGOM,
COCTaBJIATb MPOIOPHHMHM W OTHOIICHUA. Hcnonp3oBaTh 6YKBLI JI 0003HAYEHHUS 4YHCEN IIpyu  3alliucCu
MATEMAaTHUYCCKUX BI)Ipa)KeHHfI, COCTaBJIATH 6YKBCHHI>IG BBIPAXKCHUA U (1)0pMy.]'II)I, HaXoAUuTh 3HA4YCHUA
6YKBCHHBIX BBIpa)KeHHfI, OCYHICCTBJIAA HeO6XOI[I/IMLIC NOACTAHOBKH U Hp606p330BaHI/I}I. HaXO):[I/ITB
HEU3BECTHHIM KOMIIOHEHT PpaBCHCTBA.

Pemenne TeKCTOBBIX 3agavd

PemaTte MHOTrOIIaroBpie TEKCTOBBIE 3a/Jayll apu(pMETHUYECKHM criocoOoM. Pemrate 3amaum, CBSI3aHHBIE C
OTHOIIICHHUEM, MPOMOPIHUOHATEHOCTHIO BEIMYMH, MPOIEHTAMH; peliaTh TPU OCHOBHBIC 3aJlayd Ha ApoOU U
IMPOLCHTEI. Pematsn 3aaa4yd, COACpIKAIIHUEC 3aBUCUMOCTH, CBA3BIBAIOIIUC BCIWYMUHBL: CKOPOCTH, BpEMI,
paccTtosiHue, IeHa, KOJIMYECTBO, CTOMMOCTH;, MPOU3BOJUTEIHLHOCTh, BpeMs, 00bEMa pabOTHI, HCHOIB3YS
apI/I(bMeTI/I‘—IeCKI/Ie }IeﬁCTBHﬂ, OLCHKY, MNPHUKUIAKY, IMOJb30BATHCA CAWMHULIAMH H3MCPEHUA COOTBETCTBYIOIIHX
BennunH. CocTaBisiTh OyKBEHHBIE BBIPQKEHHsSI 1O YCIOBHIO 3anauyd. V3BiekaTh WHGOpPMAIHIO,
MIPEACTABICHHYIO B TaOJWIIaX, HA JUHEHHOM, CTOMOYATOW WJIM KPYrOBOM AMarpaMMmax, WHTEPHpPETHPOBATH



MpPE/ICTABJICHHBIE JAaHHBIC; WCIOJIL30BaTh JaHHBIE TpH pelieHuu 3anad. [IpeacraBnsaTs WHOOpPMALUIO C
MTOMOIIIBbIO TAOJINII, TMHEHHON U CTOI0YATOM AUarpamm.

HarasaHas reomeTpus

[TpuBoaNTE HpHUMEpbl OOBEKTOB OKPYXKAIOLIET0 MHUpPA, UMEHOIUX (OPMY H3YHYEHHBIX I'€OMETPHUECKUX
IUIOCKUX M IPOCTPAHCTBEHHBIX (UTYp, IPUMEPBI PABHBIX U CUMMETPUYHBIX Guryp. M3o0paxars ¢ MOMOILbIO
UPKYNSA, JMHEWKH, TPaHCHOPTHpa Ha HEIMHOBAHHOM W KJIET4yaTold Oymare u3ydeHHbIE IUIOCKHE
reomeTpuueckue GUrypbl M KoH(QUIrypauuu, cUMMeTpuuHble (urypsl. Iloap3oBaTbcs reoMeTpUUYECKUMHU
MOHATUSIMU: PaBEHCTBO (UIYp, CUMMETPUS; UCIOIb30BaTh TEPMUHOJIOTHUIO, CBSI3aHHYIO C CUMMETpPUEH: OCh
CUMMETpUH, LICHTP CUMMETpuH. HaxoauTe BENMUMHEBI YTII0B U3MEPEHUEM C IIOMOILBIO TPAaHCIIOPTHPA, CTPOUTH
YIJIBl 33JJaHHOM BEJIMYMHBI, II0JIB30BATHCS IIPU PEIICHHMM 3a7ad I'PAaJyCHOM MEpOH YIJIOB; pacloO3HaBaTb Ha
4epTeKax OCTPBbIA, NPAMOM, pa3BEPHYTHIM M TYNOW yIJbl. BBMUHCIATH NIMHY JIOMaHOW, HEpUMETP
MHOI'OYTOJIbHUKA, M0JIb30BATHCS €AMHULIAMU U3MEPEHMS JUIMHBI, BEIPAKATH OJJHU €IUHULIBI U3MEPEHHUS IITNHBI
yepe3 apyrue. HaxoauTs, UCIONB3ys 4epTEKHBIE UHCTPYMEHTHI, PACCTOSHUA: MEXAY IBYMs TOYKaMH, OT
TOYKH J0 MPSAMOM, NIMHY MyTH Ha KBaJpaTHOM ceTke. BulumcnaTe miomaab (Uryp, COCTaBICHHBIX U3
NpPSIMOYTOJIbHUKOB, HCIIOJIb30BaTh pa3OMeHHe Ha MPSAMOYTOJIbHUKU, HAa paBHbIE (UIYphl, AOCTPAaUBaHHE 10
MIPSIMOYTOJIBHUKA; T0JIb30BATHCSI OCHOBHBIMM E€AWHUIIAMU HW3MEPEHUs IUIOIIAJN; BBIPAXKaTb OJHU €IUHUILIBI
M3MEepEeHus IUIOIAAM yepe3 apyrue. Pacro3HaBaTh Ha MOJIESIX U U300paXKEHUAX MHUPaMHy, KOHYC, LIMIIMH/D,
UCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIINMHA, PeOpo, IrpaHb, OCHOBaHUE, pa3BEpTKa. M300paxars Ha KieTyaToi
Oymare TpsSMOYTOJIbHBIM Mapajuienenumnea. Beruaucnars o0bEM NMpsAMOYrolpHOrO Mapajuienenunena, Kyoa,
M0JIb30BAThCS OCHOBHBIMHU EIMHHUIIAMH H3MEPEHHs 00bEMa; BhIpaKaTh OJHM €IWHUIBI U3MEpPEeHUs 00bEMa
yepe3 napyrue. Pemars HecnoXHbIE 3a7aud Ha HAXO0XKACHUE I€OMETPUYECKMX BEIWYMH B IIPAKTUYECKHUX
CUTYyaLUX.



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA (IIO I'OJAM OBYYEHMUA)

5 KJIACC (HE MEHEE 170 4)
Hazpann OcHoBHoOe coep:xaHue OcHoBHbBIE BU/bI JJIeKTPOHHbIE
e IeSITe/IbHOCTH 00y4aloIuXCs (un¢posbre)
paszeJia o0pa3oBaTe/IbHbIE
(TembI) pecypebl
Kypca
(umciio
4acoB)
Hartypan JecsatnuHas cucrema Yurars, 3alHChIBATD, https://www.yakI
bHbIE CUYHMCIJICHHUSI. Psan CpaBHUBATBL HaTypaJbHBIC | 3sS.ru/p/matemati
qucaa. HaTypaJIbHbIX YHCEJlL. YHCJIA; npeiarathb M| ka/5-
HeiictBr HarypanbHblii psn. 00CcyK1aTh cnocodbr |
sic YHucmno 0. YHOPSIIOYUBAHUS YMCEIL. k|6}SS/ naturalnye-
HATYpAJlb HartypanbHble 4ucia HN306paxkaThb chisla- o
HBIMH Ha KOOPJIMHATHOM KOOP/IMHATHYIO npamyio, | 13442/desiatichna
YUCJIAMMU npsimoii. CpaBHEHHE, OoTMeEYaThb 4YHCjlIa TOYKaMH ia-sistema-
(43 u) OKpyTIJIeHHE Ha KOOPIAMHATHOH NPAMOH, | o piclaniia.

HaATypaJIbHbIX YHUCCII.

HAX0IAUThb KOOpAHAaThI

rimskaia-
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Apudmernyeckue
IEUCTBUSA C
HaTypaJIbHBIMHU
YHCJIaMHU. CBoiicTBa

HYJISI OPU CIOKEHUU U
YMHO>XE€HHUHU, CBOWCTBA

CAMNHUIIBI HpI/I
YMHOKEHUH.
IlepemecTuresibHOE W
codyeTaTrebHOe
CBOICTBaA CIIOKCHHUS U
YMHO}KGHI/IH,
pacrpeaeuTeIbHOS

CBOMCTBOYMHOECHMUSI.

Jlenurean U KpaTHbIE
4qucIa, pa3noxeHue
qucia Ha
MHOXuTenu. Jlenenue
c octatkoM. IIpoctbie
U COCTaBHbBIE YHCJIA.
Ilpn3nakn naenuMocTu
Ha 2, 5, 10, 3, 9.
Crenenp c
HaTypaJlbHbIM

TOYKH.
HUcciaenoBartn CBOMCTBA
HaTypajbHOro psaa, yucein 0
nu 1 npu cioxeHUu U

YMHOKEHUHU.
Hcnoab3oBarhb NpaBuJIoO
OKpYIJIEHUSI  HaTypalbHbIX
4H- CeJl.

BbInoiHATH

apudpmernyeckue aelCcTBUSA
C HaTypaJbHbI- MU YHCJIAMHU,
BBIYHMCJISATH 3HAYCHUS
YHUCJIOBBIX BBIPpAXXEHUU CO
CKoOKkamMH U 6€3 CKOOOK.
3anuchbIBATH MIPOU3BEICHUE
B BHUJE CTENEHU, 4YHUTaATh
CTETICHH, HCIMO0JIb30BaTh
TEPMHHOJIOTUIO
(ocHOBaHmUE,
BBIYHCJISATH
CTEIIEHEM.
BbINOJHATL NPUKUHAKY U
OlLIEHKY 3HAYE€HHUI YHCIJIOBBIX
BBIpQ)KCHUM, mNpeajgaratb |
NPUMEHATh NMPUEMBI NPO-

MoKa3aTeJb),
3HAYEHUSA

numeratciia-
13051

https://www.yakl
ass.ru/p/matemati
ka/5-
klass/naturalnye-
chisla-13442

https://www.yaklass
.ru/p/matematika/5-
klass/naturalnye-

https://www.yakl
ass.ru/p/matemati
ka/5-
klass/naturalnye-
chisla-
13442/opredeleni
e-koordinatnogo-
lucha-13495
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ImokKas3aTeJIieM.
YuciaoBEIe
BBIPAYKCHUS;
JTOK IEHUCTBUU.

aopsi-

Peurenue TEKCTOBBIX
3a1a4 Ha BCE
apudMeTHICCKHUE
JCHCTBHSI, HA JIBHIKCHUC
U HNOKYIIKH

BePKHU BBIYHUCICHUU.
Hcnoab3oBath npu
BBIYUCJICHUAX
IIEPEMECTUTEIIBHOE u
coYeTaTeJIbHOE CBOMCTBa
CIIOKEHUSI M yMHOKCHWUS,
pacnpeneanTebHOe
CBOMCTBO YMHOKECHUS;
¢opmyaupoBaThb "
NPUMEHATH npaBuia
peoOpa3oBaHUsl  UYHUCIOBBIX
BBIpA)KCHUM Ha OCHOBE
CBOWCTB  apu(pMETHUECKUX
JECUCTBUM.

https://skysmart.r
u/articles/mathem
atic/svojstva-
slozheniya-i-

vychitaniya

https://www.yakl
ass.ru/p/matemati
ka/5-
klass/naturalnye-
chisla-
13442/reshenie-
tekstovykh-
zadach-
arifmeticheskim-
sposobom-13747

Harasana
a1
reoMeTpu
a. JInnun
Ha

IIOCKOCT

Touka, npsimas,
OTPE3OK, ayd.
Jlomanas. zmepenune
JITHHBI oTpe3Ka,
METPUYECKHUE

€IUHULBI U3MEPEHUS

Pacno3naBaTh Ha uepTexax,
pUCYHKax, ONHUCBLIBAThb, MHC-
NOJIb3ysl TEPMHUHOJIOTHUIO, U
H300paxkarb C MOOMOIIBIO
4epTEKHBIX UHCTPYMEHTOB!:
TOYKY, MIPSIMYIO, OTPE30K,

https://www.yaklass.

ru/p/matematika/5-
klass/naturalnye-
chisla-
13442/nachalnye-
geometricheskie-
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u (12 u)

IIUHBL. OKPY>KHOCTh U
KPYT.

IIpakTuueckas padora
«IlocTpoenue yzopa
U3 OKPY>KHOCTE.

VYrou. ITpsimoit,
OCTpbIM, TyHnou U
Pa3BEPHYTHIA  YyIJIBL.

N3mepenue yrios.

IIpakTnueckas padora
«ITocTpoenue yrios

Iyd, yTOJI, JIOMaHYIO,
OKPYKHOCTb.

Pacno3znaBarb, NPUBOAMTDH
NpUMepPbI 00BEKTOB

pcajibHOI0 MHpa, MMCHOIIUX

dbopmy wusydyeHHbIX uryp,
OLlEHUBATb WX JIUHEUHBIE

pa3Mepehl.
Hcnouabp3oBars JIMHEUKY U
TpaHCOOPTUP KakK
WHCTPYMEHTBI JUIs

MOCTPOCHUSI U U3MEPECHUSI:
U3MEPATH JUJIMHY OTpE3Ka,
BE€JIMYUHY yrIJjia; CTPOMTH
OTPE30K 3aJIaHHOU JIJIMHBI,
yTroJ, 33aJlaHHOW BEJIMYUHBI;
OTKJAALIBATDL IUPKYJIEM
paBHBIE OTPE3KH, CTPOUTH
OKPYKHOCTbH 3aJJaHHOT'O
panmyca. H300paxarsb
KOH(pUTryparu
reomeTrpuyeckux ¢puryp wus3
OTPE3KOB, OKPY>KHOCTEM,
ux gacTeu Ha
HEIWHOBAHHOM M KJIETYaTOM

poniatiia-priamaia-
otrezok-luch-
lomanaia-priamo_-
13390

https://resh.edu.ru/su
bject/lesson/7740/co
nspect/234850/

https://xn--jlahfl.xn-

plai/library/lovkij_tc
irkul ili_lyubov k o
Kruzhnostyam 1328
58.html
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Oymare; npeaiararhb,
ONMUCHLIBATH U OO0CY:KIATh

CIocoobl, AJIrOPUTMBbI
MOCTPOEHMUSI.

PacnioznaBarnb "
H300pakaThb Ha

HEJIMHOBAaHHOW M KJIETYATOM
Oymare mnOpsiMOM, OCTpPBIH,
TYIIOW, pa3sBEPHYTHIN YIJIbI;
CPAaBHMBATL YIJIbI.
BIYMCJIATH JUTUHBI
OTPE3KOB, JOMAaHBIX.
IlonuMaTh ¥ HCHOJbB30BATh
npu pelieHuu 3agayd
3aBHCHMMOCTH MEXIy
eIMHULIaMHU METPUUYECKOU
CUCTEMBI MEP; 3HAKOMUThCS
c HE METPUYECKUMHU
CHUCTEMaMHU MEP; BBIPAXKATh
JUTUHY B pa3InYHbIX
eIMHULIax N3MEPEHUS.
HccnenoBars durypsl u
KOH(UTypaluu, UCIOIb3YsI
HU(POBBIE PECYPCHI

OOBLIKHOB

Hpo6s. [IpaBunbHbie U

MoagenupoBaTh B

https://www.yakKI
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eHHBbIEe
apooun

(48 a)

HEITpaBUJIbHBIC APOOH.
OCHOBHOE  CBOWCTBO
Ipoou. CpaBHeHUE
IpoOeit.

Cnoskenue "
BbIYUTAHUE
OOBIKHOBEHHBIX
npobeii. CwmernraHHas
Jpo0b. YMHOXKEHHUE U
neJeHue
OOBIKHOBEHHBIX
poOeii; B3aUMHO-
obpaTtHbIC IpodH.

Pemienne  TEKCTOBBIX
3az1lad,  coAeprKaliux
JIpoou. OcHOBHBIE

3a7a4y Ha JIpoOu.

IIpumenenue OyKB
IS 3arrcu
MaTeMaTHYECKUX
BBIPAXKECHUM U
NpEeIJIOKEHUN

rpadguyeckoil, nmpeaMeTHOMU
dbopwme, c MTOMOIIIBIO
KOMITBIOTEpA TIOHSITUS U
CBOICTBa, CBSI3aHHBIE C
OOBIKHOBEHHON IPOOBIO.

YuTaTh M 3aNHCbIBATh,

CpaBHUBAThb
OOBIKHOBEHHbBIE poowu,
npeaJjararhb,
00OCHOBBIBATh )/
00CYyXKAaTh CIIOCOOBI
YIOPSITIOUYNBAHUS JPOOCH.
HN306pakaTh
OOBIKHOBEHHBIE apobu
TOYKaMHW Ha KOOPAMHATHOMU
npsiMoM;  HMCIIOJIb30BaTh
KOOPJIMHATHYIO OPSIMY O
JIJIs1 CpPaBHEHUS JIPOOEH.
PopmMy/IMpOBaTh,

3alMCbIBATh C IMOMOILBIO
OYKB OCHOBHOE CBOWCTBO
OOBIKHOBEHHOM poou;

HCIOJIb30BaTh  OCHOBHOE
CBOMCTBO Jipobu JUTSt
COKpamieHuss apobeil u mpwu-

ass.ru/p/matemati
ka/5-
klass/obyknovenn
ye-drobi-
13744/delenie-s-
ostatkom-
poniatie-
obyknovennoi-
drobi-13672

https://www.yakl
ass.ru/p/matemati
ka/5-
klass/obyknovenn
ye-drobi-
13744/pravilnye-
i-nepravilnye-
drobi-
smeshannye-
chisla-poniatie-
zapis-i-chtenie-
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BEICHUS JPOOH K HOBOMY
3HAMCHATEIIIO.
I[IpeacraBiaAaThb
CMEIIaHHYI0 ApOoOb B BHJIC
HEIIPaBUJILHOU U BBIJICISATH
eIy 4YacTh YHCIa U3
HENpaBWJIBHOMN ApOOH.
BbINOJIHATD
apudpmMmeTrnyecKue
JencTBus C
OOBIKHOBEHHBIMH  JIPOOSIMU;
NPpUMEHSTb CBOMCTBA
apu(PMETHISCKUX JCUCTBHU
TSt panroHaIu3aIuu
BBIYUCIICHU.

BbINOJIHATh NPUKHUAKY H
OLLEeHKY pe3yibTara
BBIUMCJICHUI; MpeaJjaratb U
NPUMEHATH NPUEMbBI
IPOBEPKM BbIYUCICHUM.
IIpoBOAUTH
HCcCcJIeAOBaHUA  CBOMNCTB
apooeit, OTMpasiCh Ha
YHCJIOBBIE  DKCHEPUMEHTHI
(B TOM 4YHCIE C TIOMOIIBIO

13674

https://resh.edu.ru
/subject/lesson/70
5/

https://resh.edu.ru
/subject/lesson/77
61/conspect/2882
61/

https://resh.edu.ru
/subject/lesson/77
80/conspect/2878
88/
https://resh.edu.ru
/subject/lesson/77
79/start/287920/

https://resh.edu.ru
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KOMIBIOTEPA).
Pacnmo3sHaBaTh HCTUHHbIE
H JIOJKHBIC BBICKA3bIBAHUA O

ApOOsX, NPUBOAUTH
npUuMepsbl "
KOHTPpHOPUMEPHI, CTPOUTH
BbICKa3bIBaHUSA u
OTpHIIaHUS BbICKa3bIBAHUH.

PemaThb TEKCTOBBIC
3aga4H, cojiep Kalume

IpoOHbIE TaHHBIC, U 3a/1a4U
Ha  HAXOXJCHHE  YacTu
EeJOro M I1EeJIOro I0 €ro
4acTh; BbIABJIATH UX
CXO0ACTBA M pas3/iM4yUs.
MoaenupoBaTth XOM
penieHus 3aJ1aum C
NOMOIIBIO PUCYHKA, CXEMBI,
TaOJIUIIBI.

IIlpyuBOAUTH, pa36éuparh,
OLlEeHUBATH pa3IuYHbIC
pelieHusi, 3alrcu pelIeHu
TEKCTOBBIX 3aJad4.
KpuTHuyecKku OLEeHUBATb
MOJTyYEeHHBIN pe3ynbTar,

/subject/lesson/14
29/

https://resh.edu.ru
[subject/lesson/77
80/start/287889/
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https://resh.edu.ru/subject/lesson/7780/start/287889/
https://resh.edu.ru/subject/lesson/7780/start/287889/

OCYIECTBJIISITH

CAMOKOHTPOJb,  IIPOBEPSS
OTBET HAa COOTBETCTBHE
YCIIOBHIO, HaXO/JUTh
OITHUOKH.
3HAKOMUTBHCA C
vcTopuen pa3BUTHUS
apudmMeTrKu
Harasna MHOTrOyTOJIBHUKH. OnuceiBaTh, ucnoan3ys | https://resh.edu.ru
a1 YeTrIpEXYTOJIbHUK, TepMHHOJIOTHI0, H300paxkaTk | [subject/lesson/77
reoMeTpu MPSIMOYTOJIbHUK, C TOMOIIBIO  YEPTEKHBIX | 27/main/325313/
Al. KBajapar. MHCTPYMEHTOB U OT PYKH,
MHoroyro TpakTidaeckas pa6oTa MOJEIMPOBATE M3 OYMard | puoc./iesh edu.ru/s
JbHUKH «ITocTpoenue MHOTOYTOJTEHHIKH. ubject/lesson/7733/s
(10 ) MNPSIMOYTOJIBHUKA  C IpuBoauTEH NPUMEPBL | t411/233518/
3a1aHHbIMU 00BEKTOB PEAJIBLHOTO MHpA,
CTOpOHAMH Ha E{ﬁgi%u;fgnmmxa $opmy https://www.yakl
HEJIMHOBAHHOM ’ ;
Gymare». MPsAMOYTOJILHUKA, i?j;w p/matemati
KBajpara,  TpeyrojibHuka, | Ka/o-
TpeyrosbHHK. ouenmBarh ux nuHeitnele | klass/geometriche
ITnomane u pa3Mepsl. BblunciasiTh: skie-figury-
repuMeTp psIMO- MEPUMETP  TPEYTOMBHUKA, | 13743 et q0lnik-
yrOJIbHUKA u MpSAMOYTOJIbLHUKA,
MHOTOYTOJIbHUKOB, MHOTOYTOJIbHUKA; loshchad-
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COCTAaBJICHHBIX u3
NPsIMOYTOJIBHUKOB,
€IMHULbI U3MEPEHUS
momanu. Ilepumerp
MHOTI'OYT'OJIBHUKa

JIomaiab
IIPAMOYI'OJIbHUKA,
KBaJjipara.

N3006paxkarhb
OCTPOYTOJILHBIE,
IIpsAMOYTOJIBHBIC U TyIno-
YTOJIbHbIE TPEYTOJIbHUKH.

Crpoutsn Ha
HEJIUHOBaHHOU u
KJIeT4aTol Oymare KBajapar
u OpsIMOYTOJIBHUK C
33JITaHHBIMHU JUIMHAMU
CTOPOH. HcciaenoBartrhb
CBONCTBA NPAMOYTOJIbHUKA,
KBaJpara IyTEM
DKCIIEPUMEHTA,
HaOJIOJIEHUsI, U3MEpEeHusl,
MOJEIUPOBAHUSA;
CpaBHUBATH CBOMCTBa
KBaJparta u
MPSAMOYTOJIbHHKA.
KoncrpyupoBarthb
MaTeMaTHYeCKue

NpeaaoKeHuss C ITOMOIIBIO
CBs30K ((HCKOTOpBIfI»,

treugolnika-
13425

https://resh.edu.ru
/subject/lesson/42
70/start/162590/
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«ITFO00. Pacno3naBartrhb

NCTHUHHBIC 151 JIOKHBIC
BBICKA3bIBAHUS o
MHOTOYTOJIbHHUKAX,
NPUBOJAUTL IPUMEPbI U
KOHTPIPUMEPHI.
HcciaenoBars 3aBHCHMOCTD
JIoNaau KBaJpaTa oT

JJINHBI €TI0 CTOpOHI)I.
HUcnoap3oBarn CBOJCTBA
KBaJIpaTHOM CETKU I

IMOCTPOCHUS dburyp;
pa3ouBaThb
OpPsIMOYTOJIBHUK Ha

KBaapaThl, TPEYyroJbHUKHU;
coCTaABJATHL (QUrypbl U3
KBaJpaToB u
OPsSIMOYTOJTBHUKOB u
HaxXOJNUTh WX IUIOMIAIb,
pa3ouBath (Qurypsl Ha
OPsIMOYTOJIBHUKH u
KBaJpaThbl U HAXOIUTh HX
JIOIIATb.

BbipaxkaTthb BEJIUYUHY
IUIOMAaIn B Pa3IMIHBIX




eIMHULax H3MEpPEHUS
METPUYECKOU CHUCTEMBI MeEp,
MOHUMATH " Huc-
0JIb30BaTh 3aBHCHMOCTH
MEXIY METPUYECKUMHU
eIMHULIaMH A3MEpEHUS
IUIOLIAH.

3HAKOMHUTBHCH C NpUMepPaMH
NpUMEHEHUusl TUIOMAau |
IepuMeTpa B MNPAKTUUECKUX
cutyanusix. Pemarp 3agadm
u3 peanbHOMI JKU3HH,
npeajarat M 00CyKaarThb
pa3- JJU4YHbIE CIOCOOBbI
pelieHus 3aaad.

JlecsiTuuH
bleIpoou

(38 1)

JecaTnuHass ~ 3amnMch
JpoOei. CpaBHeHue
JIECAITUYHBIX JPOOEH.

JencTBus C
JIECATUIHBIMHA
npobsmu. OKpyriieHue
JICCATUYHBIX ApOOeii.

PenieHue TEKCTOBBIX
3a1aa4, coacprKammx

IIpeacraBiATh
JICCSITUYHYIO ApOOb B BHJIE
OOBIKHOBEHHOI1, YUTATh U
3anMcbiBaTh, CPABHUBATh

JIECSITUYHbBIC Jpodu,
npeaJjararhb,
000CHOBBIBATh )7
06CYyXX/aTh CIOCOOBI
YIOPSITOYNBAHUS

JICCSITUYIHBIX JIPOOCH.

https://resh.edu.ru
/subject/lesson/70
4/

https://www.uchp
ortal.ru/video/vic/
matematika 5 Kl
ass/desjatichnye
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apoou. OCHOBHBIE
3a7a4v Ha ApoOu

HN306paxkaThb JIeCcsITUYHBIC
apoou TOYKaAMH Ha
KOOPAMHATHOU NPSIMOM.

BbigaB/ATh CXOACTBA U
pa3jin4yusa MpaBuUII
apupMETUICCKUX JICHUCTBUI
C HATypaJIbHBIMHU YHUCJIAMU
U JECATUYHBIMH JpOOsiMHU,
OOBSCHATHh UX. BBINOJIHATH
apuMeTHIeCKre NCUCTBHS C
JIECSITUIHBIMUA poosMU;
BBINIOJIHATh NPUKUAKY H

OLIEHKY pe3yJsibrara
BBIYHCJICHUH.

I[IpumeHATH CBOMCTBa
apuMEeTUIECKUX JICHUCTBUM
JIse paluroHaIU3alu
BBIYHCJICHUH.

IIpumeHATH NnpaBuJIo
OKPYIJIEHUA JECATUYHBIX
JIpoOeii. IIpoBoaUTH
HCCIe0BaHUA CBOICTB
JIECSITUYHBIX JIpo- Oelit,
OMupasich Ha  YHUCJIIOBBIC

DKCIIEPUMEHTBI (B TOM

drobi

https://interneturo
k.ru/lesson/mate
matika/5-
klass/desjatichnye
-drobi-slozhenie-
I-vychitanie-
desjatichnyh-
drobej/okruglenie
-chisel

https://resh.edu.ru
/subject/lesson/77
80/start/287889/
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qUCIIE C TOMOIIBIO
KOMITbIOTEpPA), BbIJABUIraTh
TUNoOTe3bl U IPUBOIUTH UX
000CcHOBaHMSI.

Pacnmo3sHaBaTh uUCTHUHHbBIC
U JIOKHBIE BBICKA3bIBAHUSI O

ApOOsX, NPUBOAUTD
npUuMepbl u
KOHTPIPUMEPHbI, CTPOHUTH
BbICKa3bIBaHUSA u
OTPUIIAaHUS BbICKa3bIBAHUH.

Pemiatep TEKCTOBBIE
3aj1a4u, coJiep Kalume

ApOOHBIE JaHHBIE, W Ha
Haxo)XJIE€HHUE YacTH 1I€JIOTO
M 1eJIOr0 II0 €ro 4YacTH;
BbIABJIATHh UX CXOJCTBa
M pa3Inydus.

MopaenupoBaTth X0/
pemeHust 3a1auu c
MOMOIIBIO PUCYHKA, CXEMHBI,
TaOJIUIIBI. IIpuBOAUTS,
pa36éuparb, OL€EHUBAaTh
pa3IudHbIe perieHus,

3alUCH peuleHum




TEKCTOBBIX 3aJ1a4.
OnepupoBaThb JPOOHBIMU
YHUCIIAMH B pearbHBIX
YKU3HCHHBIX CHUTYaIIUsIX.
KpHTH‘lECKH O eHUuBATb
MOJTYYCHHBIN pe3yJbTar,
OCYIICCTBIISITh
CaMOKOHTPOJIb,  MIPOBEPSIS
OTBET HAa  COOTBETCTBHUEC

YCJIOBHIO, HaXOJIUTh
OIIHOKMU.
3HAKOMMUTBCSA C
vcTopuen pa3BUTHSA
apupMeTHUKu
Harasina MHOrorpaHHHKH. Pacno3sHaBaTh Ha | https://resh.edu.ru
s H300paskeHne JepTexax, PHCYHKaX, B | /subject/lesson/27
reoMerTpu MHOT'OTPaHHHUKOB. OKpyXKaniem Mupe 80/Start/
a1. Teaxa u Monenu PSMOYTOJILHBIN ovistally
¢urypsl B MIPOCTPAHCTBEHHBIX napaJjulelIeIume, KyO,
IpocTpan Tell. MHOTOTPAHHUKH, httpi//WWW.DOSOb
cree(9 v) ITpsIMOYTONBHBI onMceIBaTh, HMcnoab3ya | iya.ru/SREDN S
rapauIeNienunes, TEPMHUHOJIOTHIO, . KOOL/MATEM/
o. P a o OLleHUBaThb JIMHEUHBIE .
KyD. PAsBEPTKM KyDa | Mephi. 027/index.html

" napaJuiejcrimIic/ia.

IpuBOAUTD npUMepPbI
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IIpakTuueckas
pabora  «Pa3BépTka
KyOa».

O0BéM
MPSAMOYTOIBHOTO
napasielenuneaa

KyOa,

00BEKTOB peajbHOTO MHpA,
UMEIOLINX bopmy
MHOTI'OTpaHHUKA,
MPSIMOYTOJIBHOTO

napajuiejienumnena, Kyoa.
H306pakaTh Ky©0 Ha
KJIETYaTOU OymMmare.

HcciaepoBarh  CBOMCTBA
KyOa, MPSIMOYT'OJILHOTO
rmapa’juielienumne ia,
MHOI'OIPAaHHUKOB, HUCIIOJIb3YsI
MOJICJIH.

PacnnosHaBaTthb )7
H300paKaTh pa3BEpTKH
Kyba U mnapajulesenuIesna.
MoaenupoBatb Kky0 u
napasuJieJIeTuIe 1 u3 Oymaru

U IIpOYUX  MaTepHUaIOB,
OGBACHATD CI1I0C00
MOJEJIMPOBAHUSL.

Haxoauthb U3MEPEHUs,
BBIYUCJ/IATH IUIOIIAAb
IMOBEPXHOCTH; 00BbEM KyOa,
PSIMOYT'OJIBHOTO
rnapauiesienuIea;
HCCJIe0BaTh

https://videouroki
.net/razrabotki/pr
ostranstvennye-
tela-
mnogogranniki.ht
ml

https://www.yakl
ass.ru/p/matemati
ka/5-
klass/geometriche
skie-tela-
13832/priamougo
Inyi-
parallelepiped-

opredelenie-
svoistva-13545

https://www.yakKI
ass.ru/p/matemati
ka/5-
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3aBUCHUMOCTb 00BEéMa KyOa
OT JUIMHBI ero  peOpa,
BbIABUraTh "
O0GO0CHOBBIBATh IrUIOTE3Yy.
Ha6swaaTh M NpOBOAUTH

aHaJIOTUH MEXKTY
MOHATHUSIMHA  IUIOIIAAN  H
00bEMa, IepuMeTpa u
TUTOIA TN ITOBEPXHOCTH.

Pacnmo3HaBaTh HCTHUHHBIE
U JIOKHBIE BBICKA3bIBAHUS O

klass/geometriche
skie-tela-
13832/priamougo
Inyi-
parallelepiped-
razvertka-13552

https://resh.edu.ru
/subject/lesson/77

MHOTOTPaHHUKAX, 30/conspect/2723
OPpUBOAUTH MNpUMEPbI U | 55/
KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBaHUSA u
OTPHIIAHUS BbICKA3bIBAHUIA.
PemaTsh 3a/layHu u3
peaJbHOMN KU3HU

IToBTOpEH IToBTOpEHME BbIYMCIIATH 3Ha4YCHUsI

ne ) OCHOBHBIX HOHSITHUH H BBIDAKEHUH, COIEPKAIUX

0000111eH METOJIO0B  Kypca 5 HaTypaJbHEBIC quciia,

ue(10 u) KJjacca, 0000111IEHNE OOBIKHOBEHHBIC u

SHAHM IECATUYHBIE npoowu,

BBITTOJTHSATH

npeoOpa3oBaHUsl YUCEII.
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BbiOupaThb CIIoco6
CpaBHEHUs 4quce,
BBIYUCIICHUN, TPUMEHATH
CBOMCTBA apupMETHYECCKUX
IEUCTBUU IS
panuoHaIu3auu
BBIYHCJICHUIA.
OcylecTBaATh
CaMOKOHTPOJIb
BBITIOJTHSIEMBIX JE€HUCTBUU H
CaMOMPOBEPKY pe3yJjbTara
BBIYHCJICHUIA.

Pematsb 3aJga4yu U3
peagbHOMN JKU3HHU,
NPUMEHSATb

MaTeMaTH4YeCKHe 3HAaHUA
JUIsL  pelIeHus 3aJad U3
JPYyrux y4eOHBIX
MPEIMETOB.

Pemiatp 3aja4yu pasHbIMHU
crmoco6aMu, CpaBHMBATDb
CIIOCOOBbI pEIICHUs 3aJ1auH,
BbIOHPATh pAallMOHAIbHBIN
Crocoo6




6 KJIACC (HE MEHEE 170 4)

YUCCII.

JlenmuTenu M KpaTHBIC YHCIIA;
HaUOOJILINUIA oo mi
NEJIUTEIb W HaWuMEHbIIee
obriee kpatHoe. PasznosxkeHune
qucia Ha MPOCTHIC
MHOKUTEIIH. JlenumocTh

OLleHKY 3HAYCHHUH YUCIIOBBIX
BBIp@KEHUN, NPUMEHATb IPUEMBI
NpoOBepPKU pe3ynbTaTa.

Hcnosp30oBaTh NpHU BbIYHMCIEHUAX
IIEPEMECTUTENLHOE M COYETaTEeNbHOE
CBOMCTBAa CIIOKEHUSI U YMHOXEHHUS,
pacIpeneIuTeIbHOe CBOICTBO

Hazpanu OcHoBHoOe coep:xaHue OcHoBHbBIE BUbI JJIeKTPOHHbIE
e NeSITeTLHOCTH 00y4YaI0muUXCs (ungpossie)
pasjiena o0pa3oBaTejibHbIE
(TembI) pecypchbl
Kypca
(umcJiio
4acoB)
HaTtypaiabH Apudmerndyeckue neHCTBUSA C BbINOJIHATH apudpmMeTHUecKUe
ble YHCJIa MHOI'O3HAYHBIMH AeﬁCTBI/IH C MHOI'O3HAYHbIMH
(30 !{) HaTypaJIbHbI- MU qucCJIaMH. HaTypaJlbHbIMU 4YHWCJIaMU, HAXOJUTb
YucioBsie BbIpaX€HUs, 3HAYEHHUsA 4YHCIIOBBIX BBIpa)KCHI/Iﬁ co
MOPSA0K JIeHCTBUH, CKOOKaMH U 6e3 CKOOOK; BBIYMCIATH
HCIIOJIb30BaHUE CKOOOK. 3HAQYeHMsl BBIPOKCHHI, COIEPIKALINX
OxpyriaeHue HATypPaJIbHBIX cTeneHd. BBINOJIHATHL NPUKUIKY U




CyMMBI W  IPOU3BEJICHUSI.
JeneHnue c octaTkoMm.

PelneHue TeKCTOBBIX 3a4a4

YMHOXEHUA OTHOCHUTECIIBHO CJIOXKCHUS,

CBOMCTBaA apupMETHUECKUX
nevicrBuit. HccmeaoBaThb YHCIIOBBHIC
3aKOHOMEPHOCTH, OpoBOOUTH
YUCJIOBBIC OKCIICPUMEHTDI,

BbIJABUraTh u 060CHOBBIBATh
THUIIOTE3bI.

dopmyIMpPOBaATH onpejesieHUs
JeIUTENsT U KPaTHOTO, HaWOOJBIIEro
o0IIero JeauTeNII W HaWMCEHBIIETO
o0IIero  KpaTHOro, TMPOCTOr0 U
COCTABHOI'O  YHCEJI; HCHOJIL30BaTh
STH TOHATHS MPHU PEUICHUH 3aaad.
IIpuMeHATH aJITOPUTMbI
BBIYHMCJIEHUS HauOOJbIIEr0 OOIIEro
OeauTeNss W HAUMEHBIIEro OOIero
KpaTHOTO JBYX YHCEJ, aJITOPUTM
pa3ioXKeHUsI 4Yucja Ha OPOCThIC
MHOKUTEJIIH.

HccnepoBaTh ycioBus AEJIUMOCTH Ha
4 u 6. UccnepoBarb, 06CYXJaTh,
¢opMysIMpoBaTh M OGOCHOBBIBATH
BbIBOJ, O Y4ETHOCTH CYMMEI,
MPOU3BEJCHUS: JNBYX YETHBIX YHCEI,
ABYX HEUETHBIX YHuciIe, YETHOTO U
HEYETHOI'O YHUCEII.

HccneaoBaTh CBOMCTBA JEIMMOCTH
CYMMBI U HPOU3BEJICHUS YHCEI.
IIpuBOAUTL NPUMEPHLI YHCET C
3aJJaHHBIMU CBOMCTBaMH,
pacno3HaBaThb BepHbIe "
HeBepHbIe YTBEPKJICHUS O CBOMCTBaX
qrcesl, ONpOBepraThb HEBEpHBIES
YTBEpKACHUS c HOMOIIBIO




KOHTPIIPUMEPOB.
KoHcTpyupoBaTb MaTeMaTH4YeCcKHe
npejJioKeHUs C M0- MOIIBIO CBS30K
KW, KA, «ECJH..., TO...».

Pemiatsh TEKCTOBBIC 3aJ1a4u,
BKJIFOYAIOIINE TTOHITHS ASITUMOCTH,
apuPMEeTHICCKUM crocoooM,
HCITOIB30BaTh nepedop BCEX
BO3MOYHBIX BapHAHTOB.
MopgesmMmpoBaTh X0  pCILICHUS
3a7ja49 C ITOMOIIBIO PUCYHKA, CXCMBI,
TaOJTUIIBI.

IIpuBOAUTH, pa36UpPaTh, OLIEHUBATh
pa3JIMYHbIe pellleHus, 3alUCH
pelleHUH TEeKCTOBBIX 3aJad.
KpuTH4YecKHU oIleHUBaTh
MOJIy4YeHHBIH pe3yJibTaT, HAX0UTh
OUINOKH, OCYLIEeCTBJIATH
CaMOKOHTPOJIb, IPOBEPSAS OTBET Ha
COOTBETCTBHE YCJIOBHIO

HarnsgHa
E:
reoMeTpus
. [Ipamblie
Ha
MJIOCKOCTH

(7 49)

IlepnenaukyssipHbie
npsiMbIE. ITapannenbHble
npsiMbIe.

Paccrossnue Mexay JaByMs
TOYKaMH, OT TOYKH [0
OpsiIMOM, JJIMHA TIIyTH Ha
KBaJIpaTHOH ceTke.

[TpyuMepbI NPSIMBIX B
MIPOCTPaHCTBE

Pacno3HaBaThb Ha yepTexax,

PUCYHKax ciay4dau B3aHMHOI'O
pacooIoXeHUs OABYX IIPSIMBIX.
H3o06paxkaTh c NOMOLIbIO

4YepTEKHBIX HMHCTPYMEHTOB Ha
HEJIMHOBAaHHOW W KJeTdatoi Oymare
JIBE TIEpECEKaIoIINecs TpsIMBIC, IBE

napajuji€jibHbIC MpsAMBIE, CTPOUTH
psAMYIO, TMEPICHAUKYIISIPHY IO
JTAHHO.

I[IpuBOAUTH IpUuMepbI

napaujieJIbHOCTH nu




NEPHEHIUKYISIPHOCTH  IPSIMBIX B
IIPOCTPAHCTBE.

Pacno3sHaBaTh B MHOIOYrOJbHHUKAaX
MEePIICHANKYISIPHbIE U TapaeabHbIe

CTOPOHBL. H306paxkaTh
MHOTOYTOJIbHUKHU c
napaieIbHbIMH,

HNEePINCHAUKYJISIPHBIMU CTOPOHaAMM.

HaxoAuTb paccTosHHUE MEXAY JBYyMs
TOYKaMH, OT TOYKH J10 IPAMOH,
JJIMHY NIy TH Ha KBaZIpaTHOU CeTKe, B
TOM 4YHCJIe UCIOJIb3ys U POBbIe

pecypchl

Jpo6u(32
4)

OOBIKHOBECHHAS Apoos,
OCHOBHOE CBOHMCTBO Jpobwu,
COKpalIeHHE npobeii.
CpaBHeHHE u

YTIIOpsiTOYMBaHHUE IPOOEH.

HecsTrunbie npoou u
MeTpUYecKasi CcHCTeMa Mep.
Apudmeruyeckne AESHUCTBUS C
OOBIKHOBEHHBIMH u
JIECATUYHBIMH JPOOSIMH.

OTHOIIIEHHUE. Jenenue B
JTaHHOM OTHOIIICHHH.
Macmrrab, IpoTtopItHs.

[Tonstue IIpOLIEHTA.
Bpruucnenue nOpoueHTta  OT
BCIHYUHBI U BEJIMYHHBI 110 €&
MIPOLIEHTY.

Pemienue TEeKCTOBBIX 3ajady,

CpaBHUBaTb M yNOPSAA0YUBATH
JpoOu, BbIGUPATh CIOCOG CpaBHCHUS
npoOeid.

IIpeAacTaBAATb OECITUYHBIE TPOOH
B BHJC OOBIKHOBCHHBIX JpoOei u
OOBIKHOBEHHBIE B BHIEC IECATHYHBIX,
HMCIMOJIb30BaTh 3KBHBaJICHTHbIE
npeaCcTaBJIeHUA APOOHBIX YUCET IIPU
WX CpaBHEHHMH, IIpU BBIYUCICHUSX.
Hicno1b30BaTh JECATHYHBIE IpOOH
pu  NOpeoOpa3oBaHUM BEIWYHUH B
METPHUYECKOH cucteMe Mep.
BbINOJIHATH apupmeTUdecKue
AeMCTBUSA ¢  OOLIKHOBEHHBIMH W
JIECATUYHBIMH JPOOSIMHU.

BbIYMC/IATHL 3HAUYCHUSI BBIPAKEHUM,
coJieprKalux OOBIKHOBEHHBIC u
JIECSITUIHBIC npobw, BBITIOJTHATH
npeobpa3zoBaHusl Apodei, BbIGUPATh




co- Jepkamux apobu
IPOIIEHTEI.
[IpakTHUyeckasi paboTa
«OTHOIUEeHHE AJIHUHbI
OKPY>KHOCTH K eéJuaMeTpy»

nu

CIIOCOO, NPUMEHATb CBOMCTBA
apruMeTHIeCKUX aefcTBUi JUIsL
pauvoHAIM3allud BBIYUCICHUMN.
CocTaBJIATh OTHOLICHUS U MPOMOPIIUH,

HaAXO0JUTb OTHOIICHHC BCJIMYHH,
JACIIUTH BCIIMYUHY B JaHHOM
OTHOIIICHUH. Haxoautb
3KCIIepUMEHTA/IbHBIM nyTém

OTHOILICHUE JUIMHBI OKPY)XXHOCTH K €&
HamMeTpy.

HHTepnpeTrupoBaTh MacmTad Kak
OTHOLICHUE  BEJIWYUH, HAXOJUThb
MacmTad IUIaHa, KapThl U BBIYHUCISITH
pacCTOSIHUS, WCIIONB3YsI MacHTal.
OGBSICHATb, 4YTO TaKOe IMPOICHT,
ynorpeOisitb  000OpOTHI  pedHu  Cco
CIIOBOM  «IIpOLICHT». BbIpaxkaThb
MPOIEHTEl B Jpo0six W Jpobdu B
IIPOLICHTAX, OTHOILIICHHUE JIBYX
BEJIMYUHB MPOIEHTAaX.

BBIYMCIATD IPOLEHT OT YHUCIA H
YHCJIO O €ro MpoueHty. OKpyrjasaThb
npoOW M NOPOLEHTHI, HAaXOJHUTh
MPUOIIMIKEHUST YUCEII.

Pemathb 3aga4u Ha 9acTH,
IIPOLICHTHI, IIPOTIOPIINH, Ha
HaXO0XJACeHHE JpoOu (IpoleHTa) OT
BEJIMYMHBI U BEJIMYUHBI O €& podu
(mpoueHTy), aApobu  (IpoueHTa),
KOTOprﬁ COCTAaBJILICT OJHA BCIMYHMHA
ot apyroii. [IpyuBoAUTSH, pa3éuparsb,
OLLeHUBATh pa3JIM4YHbIC PCIICHUs,
3allMCHU PELISHUH TEKCTOBBIX 3a/ay.




H3BseKaTh MHPOPMALMIO U3 TAGJIHUI]
U AuarpaMm, HHTepIpeTHPOBaTh
TaGJINYHbIE JaHHbIE, ONPENEATh
Han6onbmee U HaUMeHblllee U3
HpeACTaBJIeHHbIX JAAHHBIX

HarnsgHa
b
reomMeTpus
CumMmeTpH
(6 4)

OceBas CUMMETpPUSL.
IlenTpanbHast CHMMETPHSI.

ITocTpoeHne CUMMETPHUYHBIX
duryp.

IlpakTuaeckas paodora
«OceBasiCHMMETPUS».

CuMMeTpUs B IPOCTPAHCTBE

PacnmosHaBaTb Ha 4epTexax H
n300pakeHUsIX, H306pa>kaTb OT
PyKHd, CTPOUTB C  TIOMOIIBIO
HHCTPYMEHTOB  (urypy (OTpe30K,
JIOMaHy1o0, TpEeyTroJIbHUK,
MPsIMOYTOJILHUK, OKPY’KHOCTB),
CHUMMETPUYHYIO JaHHON
OTHOCHTEJIBHO TPSIMOii, TOUKH.
HaxoauTh NpHMephl CHMMETPUU B
OKpy»karouiem mupe. MogesmpoBaTh
u3 Oymaru niBe urypsr,
CHUMMETPUIHBIE OTHOCHUTEIIEHO
MIPSIMOM; KOHCTPyHPOBaTh
reoMeTpruYecKue KOH(UTYpaIHH,
HCTIONB3ysl CBOWCTBO CHMMETPHH, B
TOM 4YHCJIE C IOMOUIIBI0O HH(PPOBBIX
pecypcoB.

HccienoBaTh CBOMCTBA U3YUYEHHBIX
¢uryp, cBsI3aHHBIE C CHMMETpPHEH,
HCIIOJIb3Y I SKCIIEPHUMEHT,
HaOIIOeHNEe, MOICIINPOBAHHE.

0OGOCHOBBIBATH, ONIPOBEPTaTh C
MOMOIIbI0 KOHTPIIPUMEPOB
YTBEPXKAEHUS 0 CHMMeTpUHu GuUryp

BeIpaxkeHHu
Ac

ITpumenenune OyKB IS
3alucu MaTeMaTHIeCKUX

Hcnosb30BaTh GYKBBbI ISt
0603Ha‘I€HI/I${ qucell, HpI/I 3alImucu




GyKBaMM
(6 4)

BBIPAXKEHUIN U IPEIIOKEHUM.
bykBeHHBIEC BBIpaXXCHUS U
YHCJIOBBIE IIOJICTAHOBKHU.

BykBeHHble paBEHCTBa,
HaxOX/leHHe HEeU3BeCTHOIo
KOMIIOHeHTa.®opMy.ibl

MaTCMaTHU4YCCKHUX yTBep)K,ZIeHI/If/'I,
COCTAaBJISITH 6yKBeHHI>Ie BbBIPpa>XCHUs
II0 YCJIOBUIO 3aJa4vU.

HccnepoBaTthb HECJI0KHBIC
YHUCJIOBBIC 3aKOHOMEPHOCTH,
HCIIOJIBb30BaTh 6yKBLI JJIs1 ux
3aIMCH.

BbIYHMC/AATh 4YHCIIOBOC 3HAYCHUEC
6yKBeHHOFO BbIPpaXCHUS npu
3aJaHHbBIX 3HAYCHUAX 6yKB.

3anuceiBaTh GOPMYJIbI: IepuMeTpa
W IUIOIIAOMA  [pPsSIMO-  YTOJBHHKA,
KBaJipaTa; JUTAHBI OKPY>KHOCTH,
IIJIOILA U Kpyra; BBINOJIHATH
BBIYMCJIEHUA 10 d3TUM (QopmynaM.
CocTaB/ATH dopmysbl,
BBIP@KAOIINE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTB, BpeMmsi,
paccTrosiHue; LIeHa, KOJIMYECTBO,
CTOHMMOCTB; MPOU3BOIUTEIILHOCTD,
Bpemsi, 00BEM pabOThI; BBIIOJHSITH
BBIYHCIICHUS 110 3TUM GopMyiam.

HaxoauThb HeU3BEeCTHbLIH KOMIOHEHT
apudMeTHUYEeCKOTO/IeiCTBUA

Harnsa

AHasA

reome

TpUsL.

durypsi
Ha
MJIOCKOCTH
(14 4)

YeTbIpEXYTOJbHUK, TPUMEPHI
YeThIPEXYTOJILHUKOB.
IIpsiMmO- yronbHMK, KBajapar:
CBOWCTBAa CTOpPOH, YIJOB,
JAUaroHaseu.

N3mepenne  yrimos.  Bunasl
TPEYrOJIbHUKOB.

N306pakaTh Ha HEJIHHOBAHHOU H
KJIeTYaToOU Oymare C
HUCIOJIb30BaHUEM 9epTEKHBIX
WHCTPYMEHTOB YeTBIPEXYTOJIBHUKHU C
3a/IaHHBIMHU CBOMCTBaMU: [¢
napanieibHbI- MU,
NEePHEeHINKYISIPHBIMH, paBHBIMHA
CTOPOHAMH, MPSMBIMH yTJIAMH H JAP.,




ITepumeTp MHOIOYTrOJIbHHKA.
ITnomane ¢urypsi.
DopMynbl  IIepUMETpa U
IJIOMIAJN  MPSIMOYTOJIbHUKA.
IIpubnmxEaHoe wu3MepeHHue
wronaau GUryp.

[IpakTHyeckasa paboTa
«[Tsmomanb Kpyra

paBHOOEIPESHHBII TPEyroJbHHUK.
IIpeasaraTh M 06CyKJaTh CIIOCOGHI,
AJITOPUTMBI 110- CTPOCHHUSI.

HccnenoBaTh, UCIIOJIB3YS
9KCHEPUMEHT, HaOJII0JICHHE,
MOJIeIUpOBaHUE, CBOMCTBa
MPSMOYTOJIbHHKA, KBaJpara,
pa3ouBaTth Ha TPCYTONbHUKU.
OGOCHOBBIBAaTh, ONPOBEPraTrb ¢
MOMOIIBIO KOHTPIIPUMEPOB

YTBEPXKIECHUSI O MPSIMOYTOJbHHUKE,
KBaZpaTe, pacno3HaBaTh BEpHBIC U
He- BEPHBIE yTBEPKICHHUS.

H3MepATb U CTPOUTHL C IOMOIILIO
TPaHCIOPTHpA YIJbI, B TOM 4YHCIE B
MHOTOYTOJIbHUKE, CPABHUBATD YTJIbI;

pac- NO3HABATb OCTPLIC, IIPAMBIC,

TyTIBIE, pa3BEépHYTHIE YTIIBL.
PacnozHaBarThb, M306paxkaThb
OCTpPOYTOJbHBIA, NPSIMO- YTOJIbHBIH,
TYHOYTOJIbHBII, paBHOOEAPEHHBIH,

paBHO-CTOpOHHI/Iﬁ TPEYTrOJIbHUKH.

BBIYHCASITH IEPUMETP
MHOTOYTOJIbLHUKA, IJI01a/[b
MHOTIOYTOJIbHUKA pa3bueHHueM Ha
NpsIMOYTOJIbHUKH, HA paBHbIE
¢urypsl, ucnosib30BaTh
MeTpUYeCcKHe eJUHUIbI U3MepPEeHHUs
JUIUHBI U 1oaau. Ucnmosib3oBaTh
NpUGIMKEHHOE U3MEPEeHMe JJINH U
ouaAey Ha KjaeT4yaTol 6yMmare,
MPUOGJIMKEHHOE U3MEPEHUE JJIUHBI




OKPY>KHOCTH, IJIOLAAU Kpyra

MosioxxuTENB Iensle qucJa. Monynb IIpuBOAUTH npuMepbl
Hble u qucnia, reomMeTpuyecKkast HCIOJIb30BAHMUSI B PEAJLHOW IKHU3HU
oTpHULATE/b HHTEPIIPETAIHS MOJTYJISI. MMOJIOKUTENBHBIX W OTPHUIATEIIBHBIX
HbleYHcJIa YucaoBbIe TIPOMEKYTKH. YHCell.
(40 v) TTOMOKATEIBHEIC - HN306paxkaTb LeJIbIC gHcJa,
OTpUIATETEHES — MOJIOKUTEIbHBIE W OTPHUIATEIbHBIE
’ ypciaa TOYKAMHU Ha YHCIIOBOI
CpaBHEHHE MOJO0XKH- TEIbHBIX .
npsiMOii, MCIOJIL30BATh YHCIIOBYIO
M OTPHIATEIBHBIX  YHCEI.
ApHOMETHICCKHS TOHCTRHA C MPSIMYIO IS CPABHEHHST UHCEIL.
IIpyMeHATL IpaBUJIa CpPaBHEHUS,
MTOJIO>KUTEIbHBIMHU u
yHopsAA0YMUBaATL  I€Ible  YHCHA;
OTPHUIATEIBHEIMU YHCIIAMH.
HaxXOAUThb MOJIYyJIb YUCIA.
PelreHne TeKCTOBBIX 3a/a4 ®opMyIUpPOBaATH npaBuJia
BBIUHCIICHHUSI C IIOJIOKUTEIIBHBIMU U
OTPHUIATEIIEHBIMHI YHCIIAMH,
HaxXOJAWUTh 3HA4YeHMUsA  YHCIOBBIX
BBIPAYKCHHH, conepIKaIux
JeUCTBASI C  TOJNOXHUTEIBHBIMH U
OTPHUIATEIHBIMI YHCIIAMHU.
IIpuMeHATH CBOMCTBA CJI0KEHUS U
YMHOXXeHHUS JJIsl Ipeobpa3oBaHUs
CyMM W NPpOU3BEAEHUN
Mpeacrasiie [psiMoyrosbHast cucreMa OGHACHATE M HITIOCTPUPOBATDH
HUeaHHbIX KOOPMHAT HAa  TLUIOCKOCTH. MOHATHE IPSAMOYTOJIBHOU CUCTEMBI
6 1) KoopauHaThI TOYKH Ha KOOpAVHAT Ha IIJIOCKOCTH, UCII0JIb30BaTh
IIOCKOCTH, a6ercea u TEPMUHOJIOTUIO; CTPOMTD Ha
opauHaTa KOOPAWHATHOU IIJIOCKOCTH TOUYKH U

Cronbyatele U  KpPyroBble
JHarpaMMBbl.

IIpakTHYeckasas pa6ora

urypsl 1o 3a1aHHBIM KOOpAUHATAM,
HaXOJUTh KOOP/IMHATHI TOYEK.

Yurarh CTOI6YATHIE U KDYTOBBIE
JluarpaMMbl; HHTEPIIPETHPOBATh




«IlocTpoeHune fuarpaMm».
PemeHne TeKCTOBBIX 3a4a4, CO-
Jlep>Kalux JaHHble, IIPe/ICTaB-
JIEHHbIE B Ta61muax U Ha Jua-
rpamMmmax

JIaHHbIE; CTPOUTH CTOJIOUAThIE 1Ua-
rpaMMsl. cnmosib30BaTh
NH@OPMaANUIO, IIPE/CTABIEHHYIO B Ta-
6sMmax, Ha JuarpaMMax Jijisl pelieHus
TEKCTOBBIX 33/1a4 U 33/1a4 U3 peaJbHOU
JKU3HU

Harnagaaa
reomeTrpus.
®durypsl B
IIPOCTPAaHCTBE

(99)

IIpAMOYTONBHBIN  IapaJlyiesiernu-
mesn, KyO, mpusMa, NHPaAMHJA,
KOHyC, ITWJIWHAD, map u cdepa.
N300paskeHre  IPOCTPAHCTBEH-
HbIX (uryp. IIpumeps! pa3BépTok
MHOTOTDAaHHUKOB, ITWIWH/JpA U
KOHyca.

IIpaktnueckass pabora «Coszpa-
HUe MOJieJiell IPOCTPAHCTBEHHBIX
¢uryp».
IMousTHE 00bEMA; €AUHUILIBI U3-
MepeHus 00béMa. O6bEM IPAMO-
YTOJIBHOTO Mapasijiesienume/a,
Kyba, popmysibl 00bEMa

Pacnio3HaBaTh Ha UepTekax, PUCYHKaX,
OIHCHIBATH MIUPaMU/TY, IpU3My,
IUJINHAD, KOHYC, IIap, u300pakarh HX
OT DPYKH, MOAeJUpOBaTh W3 OyMmarwy,
IUIACTWINHA,  IPOBOJIOKM W JIp.
IIpuBOAUTH HpUMEPHI 00BHEKTOB OKPY-
JKAIONET0 MUpa, UMEKIUX (OPMBbI
Ha3BaHHBIX TeJI. Hcrob30BaTh
TEPMHUHOJIOTUIO:  BEPIIWHA, pedpo,
rpaHb, OCHOBAaHHE, BBICOTA, PATUYC U
JIHaMeTp, Ppas3BEpTKa. Usyuars,
WCTIOJIB3YST DKCIIEPUMEHT, HabJII0ZIeHIe,
u3MepeHue, MOJEINPOBaHUE, B TOM
YHCJIe KOMIIBIOTEPHOE, U OIMHUCHIBATH
cBoOlicTBA HA3BAHHBIX TEJ, BBIABJIATH
CXOACTBA ¥  pagjauvua:  MeXIy
MUPaMUZOA W TPU3MOH;  MEXIy
[OWJINHJIPOM, KOHYCOM H IIIapOM.
Pacno3HaBarth pa3BEPTKHU
mapajiesienunena, — Kyba,  TPU3MBL,
TIHUPaMU/JIBI, KOHYCa, OJINHJPA;
KOHCTPYHPOBaTh JIaHHBIE Teja U3
pPa3BEPTOK, cO3AaBaTh WX  MOJEJH.
CosgaBaTh MOAEJIU [TPOCTPAHCTBEHHBIX
¢uryp (m3  Oymarw, IPOBOJIOKH,
IUTACTUJIVHA | JIP.)

NU3mepAaTh HA MOAEJIAX: JJIUHBI PEOED




MHOTOTPaHHHKOB, IHaMeTp Iapa.
BorIBOAUTH dopmyry obbpEMa
[IPAMOYTOJIHOTO HapasijiesIenuIiea.

Berunciiars o popmynam: 00BEM
IIPsIMOYTOJIBHOTO MapaJlIesIeNuIesia,
Ky0a; UCII0JIb30BATh €UHUIIBI H3Mepe-
HUSA 00bEMA; BBIYHCIATE 00BEMBI TEJI,
COCTaBJIEHHBIX U3 KyOOB,
IapalIesIeNIUIEe/IOB; PElaTh 3aa49u C
peanbHBIMU JaHHBIMH

IToBTOpEH
ue,
000011IeH
ue,
cucremar
usanusa
(2049)

IToBTOpEHVE OCHOBHBIX ITOHITHH U
METO/IOB KypCOB 5 U 6 KJIaccoB,
000011IeHre ¥ CUCTEMaTU3aIUsA
3HaAHUH

BbrumcjaATh 3HAUEHUSA  BBIPAKEHUH,
COZlepIKAIIMX  HATypaJIbHblE,  IeJIbIE,
[OJIOXKUTENIbHBIE W OTpUIIATEJIbHBIE
4yrcia, OOBIKHOBEHHBIE U JIECATUYIHBIE
JIpoOH,  BBIIOJHATH NPeobpa3oBaHUs
YrCesT ¥ BBIPA’KEHUH.

BpIOuparh cnmoco0 cpaBHeHUs 4ucel,
BBIUNCJIEHUY, HPUMEHATHh CBOMCTBA
apupMeTUIeCKUX JeCTBUN s
palOHATH3AINH BHIYUCIIEHUH.

Pemarp 3asauyu U3 peaJibHON KU3HU,
IIPUMEHATbh MaTEMAaTUYCCKNE SHAHUA
Ul pelleHUs 3ajad U3  JIPYTHX
TIPEIMETOB.

Pematp 3ajgaun Pa3HBIMU
crocoGamMu, CpaBHHBaTh, BBIGHPATH
CIIOCO0BI PENIEHU 33/1a9H.

Ocy1ecTBIATh CAMOKOHTPOJIb
BBIIIOJIHAEMBIX JEHCTBUH U
CaMOITPOBEPKY Pe3yJIbTaTa BEIYUCIEHUN




PABOYAS MTPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA». 7—9 KJIACCBI

HEJU N3YYEHUS YYHEBHOI'O KYPCA "AJI'EBPA"

Anrebpa SBISETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOHM IIKOJIBI: OHa OOECHEUMBACT WM3YYECHHUE NPYTHUX
JIMCUUIUIMH, KaK €CTECTBEHHOHAyYHOTro, TaK M T'YMAaHHUTAPHOTO IMKIIOB, €€ OCBOCHHE HEOOXOIUMO IS
IIPOJOJKEHHSI 00pa30BaHUs U B IOBCEAHEBHON KU3HU. Pa3BuTre y 00yyarommxcs Hay4dHbIX NIPEACTaBICHUHN O
NPOMCXOXKICHUM U CYIIHOCTH anreOpandyeckux aOCTpakiuid, croco0e OTpaKeHHsT MaTeMaTH4ecKOW HayKou
SIBJICHUI U MPOIECCOB B MPHUPOJIE M OOIIECTBE, POIH MaTEMATUIECKOTO MOJICIIMPOBAHKS B HAYYHOM TTO3HAHUH
U B IIPAaKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KaUECTB MBILIUICHHS, HEOOXOANMBIX
JUIs  ajanTallid B COBpeMeHHOM uudpoBoM oOuiectBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pazom
obecrieyrBaeT pa3BUTHE YMEHMs HaOII0/1aTh, CPABHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH
MBIIUICHUSI, CTIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JEHCTBUS U BBIBOABI, (HOPMYIUPOBATH
yTBepkaeHus. OcBoeHne Kypca anreOpbl 00ecreunBaeT pa3BUTHE JOIMYECKOIO MBIIIICHUS O0YyYaroIuXcs:
OHM HCHOJB3YIOT AOCAYKTHUBHBLIC W HHIAYKTHUBHBIC PaACCYKACHUA, 0606HIGHI/IG N KOHKpPETHU3alHIO,
abctparupoBanue u aHanoruto. OOyueHue anredpe MpeanoyaraeT 3HauYUTEeNbHBIH 00BEM CaMOCTOSATEIBHON
JEATETBHOCTH 00YyJarONINXCsl, TOITOMY CaMOCTOSTENIFHOE PEIICHHE 33/1a4 €CTECTBEHHBIM 00pa3oM SIBIIAETCS
peanu3anyen 1esTeIbHOCTHOTO MPUHIUIA 00yUeHHsL.

B crpykType mporpammsl yaeOHOTO Kypca «Anredpa» OCHOBHOM IMIKOJIBI OCHOBHOE MECTO 3aHUMAIOT
COJIepKATEIbHO-METOJUUeCKUe JIMHUHM: «Yucina W BBIUMCICHHA»; «AJreOpaudecKkue BBIPAKCHHS;
«YpaBHEeHUsT W HepaBeHCTBa»;, «DyHkmum». Kaxkmas W3 3TUX COAepKaTEIbHO-METOJUYECKUX JTHHUN



pa3BUBaecTCA Ha TMPOTSHKEHUU TPEX JIeT M3Yy4YeHHS Kypca, €CTECTBEHHBIM OOpa3oM IeperuieTasch |
B3aUMOJICHCTBYS C APYTUMH €ro JUHUAMU. B xone m3ydeHus Kypca oOydaroluMcs NPUXOAUTCS JIOTHYECKU
paccyxaarb, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBsI3u ¢ 3TUM 1enecooOpa3Ho BKIIOYUTH B
IIPOrpaMMy HEKOTOPBIE OCHOBBI JIOTMKHM, IPOHM3bIBAIOIIME BCE OCHOBHBIE DAa3Aeibl MAaTeMaTUYECKOTO
0o0pa3oBaHMsl U CHOCOOCTBYIOUIME OBJIQJACHUIO OOYYAIOMIMMHUCS OCHOB YHHBEPCAJIBHOIO MaTEMaTHYECKOTO
a3blka. Takum 00pa3oM, MOYKHO YTBEpXKIaTh, UTO COJEP’KATEIbHONM M CTPYKTYPHOH OCOOEHHOCTBIO Kypca
«Anredpay sIBJIIETCS €r0 UHTETPUPOBAHHBIN XapakTep.

Copnepxanne nHuM «HUuciia U BBIYMCIEHUSA» CIY’)KUT OCHOBOM Ul JalbHEMILIEro W3y4eHHs] MaTEeMAaTUKH,
CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOUIMXCS JOIMYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHSI TOIH30BATHCS
AITOPUTMaMH, a TaKXKe MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIMMBIX Ui MOBCEIHEBHOM KU3HM.
Pa3BuTHe MOHATUS O YMCIE B OCHOBHOM IIKOJIE CBA3aHO C PallMOHAJIbHBIMU U HPPALMOHAIBHBIMU YUCIAMH,
(dbopMHpOBaHHEM MPEACTABICHUH O AEUCTBUTEIBHOM YHCIE. 3aBEpLICHHE OCBOCHMS YHCIOBOH JIMHUU
OTHECEHO K CTaplieMy 3BeHy 00I1ero oOpa3oBaHMUsl.

CopepxaHue JBYX alreOpanyeckux JIMHUH — «AnreOpanyeckue BBIpAXKEHUS» U «YpaBHEHUA U
HEPAaBEHCTBA» CIOCOOCTBYET (HOPMUPOBAHMIO Y OOy4arOUIMXCSd MAaTEMAaTHUYECKOTo armapara, HeoOXOAHUMOro
JUI peUIeHMsl 3aa4 MAaT€MaTUKH, CMEXHBIX IIPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. B ocCHOBHOM
1IKOJIE€ y4eOHBIM MaTepuall TpyHNIUpPYETCs BOKPYI pPALMOHANBHBIX BBIPAKEHUU. AJredpa IEeMOHCTPUPYET
3HAUEHUE MAaTEMaTHUKU KakK $3bIKa I TOCTPOEHUS MaTeMaTU4YeCKUX MOJEJIEH, OMMCAaHUSA IPOLECCOB U
SBJIIGHUN peanbHOro Mupa. B 3amaum oOyueHuss anreOpe BXOIAT TakkKe JalibHEHIee pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHUSI, HEOOXOJUMOro, B 4YacTHOCTH, JUISI OCBOEHHMsS Kypca HWH(POPMATUKH, H
OBJIaJICHHE HaBBIKAMH JEIYKTUBHBIX paccyxaeHuil. IIpeoOpazoBaHue CUMBOJBHBIX (OPM BHOCHUT CBOM
cnienn(puIecKuil BKJIal B pa3BUTHE BOOOPAXKEHHUS, CIIOCOOHOCTEN K MaTeMaTHUECKOMY TBOPUECTBY.

Conepxanne (QyHKIIMOHAIBHO-TPA(UUECKON JIMHUM HAlleJCHO Ha IOJyYe€HHE IIKOJbHUKAMHU 3HAaHUHA O
GYHKLIMAX KaK BaKHEWIIEeH MaTeMaTHYeCKOW MOJENH Ul ONMCAHMs M UCCIEeI0BaHUs pa3HO 0Opa3HbIX



NPOIIECCOB M SIBIICHUHM B mpupoje u odmiectBe. M3yueHune 3TOro marepuana CIOCOOCTBYET Pa3BUTHIO Y
o0yJaroIuxcs YMEHHUs UCIOJIb30BaTh Ppa3MuYHbIe BbIPA3UTENbHBIE CPEACTBA S3bIKa MAaTEeMAaTUKU —
CIIOBECHBIC, CHUMBOJHMYECKHE, TpaduuecKkue, BHOCHT BKJIAJ B (OPMHPOBAHHE MPEACTABICHUNA O POJIU
MaTeMaTHKHU B Pa3BUTUH LUBUIN3ALUU U KYJIBTYPBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY muiaHy B 7/—9 Kiaccax u3ydaercss yueOHbIH Kypc «Anredpa», KOTOPHIH BKIIOYAET
CJIETYIOIIME OCHOBHBIE Pa3AeNbl cofepxanus: «Uucna u BBIYUCICHUSNY, «AITeOpanyecKue BhIPAKEHUS,
«YpaBHEHUS U HEPABEHCTBAY», « DYHKIIMM.

VY4eOHbIH I1aH HAa U3ydeHHE anreOpsl B /—9 Kitaccax OTBOIUT HE MeHee 3 y4eOHBIX YacoB B HE/IETIO B
TE€UYEHHE KaXKIO0Tro roja 00y4eHusl, BCEro 3a TpH roja o0yueHus — He MeHee 306 yueOHBIX 4acoB

COJJEPXKAHUE YYEBHOI'O KYPCA "AJITEBPA" (110 TOJAM OBYYEHMS)

7 KJIIACC

Yuciia 1 BLIYMCJICHUA

ParmonanbHble yncna.
JpoOu OOBIKHOBEHHBIE M JECATHUYHBIC, MEPEXOoa OT OJHOW (hopMbl 3amucu aApoOeil k apyroi. Ilonsrue



palMoOHANBPHOTO YHUCIA, 3alUCh, CPaBHEHME, YIOPSIOYMBAHHE PAIMOHAIBHBIX 4YHUCEN. ApudMeTHuecKue
JEUCTBUS C pallMOHATIBHBIMY YKclIaMU. Perienue 3a1a4d U3 peasibHOM IPAKTUKU Ha YacTH, Ha IPOOH.

CreneHb ¢ HaTypajlbHBIM IIOKa3aTeJeM: OIpeJelieHHe, IpeoOpa3oBaHUE BBIPAKEHUH Ha OCHOBE
oIpeliesIeHus], 3anuch OonbpImIMX 4yuces. IIponeHThl, 3amuch NPOLEHTOB B BUAE ApoOM M ApoOM B BUIE
IIPOLICHTOB. Tpu OCHOBHBIE 33/1a4 Ha MPOLEHTHI, PEIICHUE 3a7a4 U3 PEAIbHON ITPAKTUKH.

[IpuMeHeHNEe TNPU3HAKOB JCIMMOCTH, PAa3JIOKCHHE HA MHOMKUTENM HAaTypalbHBIX 4ncel. PeanbHble
3aBHCUMOCTH, B TOM YHCIIE IpsAMasi K 00paTHasi IpOIOPLUHUOHATBHOCTH.

Anaredpanyeckne BbIpaKeHU s

[IepeMeHHBIE, YMCIIOBOE 3HAYEHHE BBIPAKECHHUS C INEPEMEHHOU. JlONyCTMMBbIE 3HAY€HUs NEPEMEHHBIX.
[IpencraBneHne 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BHUAe GopMyibl. Bbluncnenus mno Qopmynam.
[IpeoOpa3oBanne OyKBEHHBIX BBIPAKECHUH, TOXKIECTBEHHO DPAaBHBIC BBIPAXKCHUs, MpaBWia IpeoOpa3oBaHUs
CYMM U IIPOU3BECHUH, TpaBUiIa PACKPITHs CKOOOK M MPUBECHUS MOJOOHBIX ClaraeMblX.

CBolicTBa CTENEHU C HATypalbHBIM IIOKA3aTEJIEM.

OpnowieHnsl 1 MHorowieHsl. CreneHp MHorowieHa. Cllojk€HUE, BBIYMTAHHUE, YMHOXKEHHUE MHOTOYJIEHOB.
@opMyIIbl COKPAIEHHOIO YMHOKEHHU: KBAAPaT CyMMBbI U KBaJpaT pa3zHocTH. DopMylia pa3HOCTH KBaJpATOB.
Pa3noxeHre MHOrO4YJI€HOB HA MHOYKUTEIH.

YpaBHeHust

VYpaBHeHHe, KOpPEHb YpaBHEHMs, TIpaBuWia  IMpeoOpa3oBaHUs YpaBHEHUS, PaBHOCUIIBHOCTh
ypaBHeHUH. JIMHENHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO YpPaBHEHUs, peLICHUE
JTUHENHBIX ypaBHeHUH. CocTaBlieHne ypaBHEHUH 0 YCIIOBUIO 3a/1aul. PeleHne TeKCTOBbIX 3a/1a4 ¢ TOMOLIBIO
ypaBHeHMH. JIuHeilHOe ypaBHEHHE C JBYMs NEepeMEHHbIMH U ero rpaguk. CucremMa ABYX JIMHEWHBIX
YpaBHEHUN C IBYMsI MEpEMEHHBIMHU. PereHue cucreMm ypaBHEHUN CIOCOOOM MojcTaHOBKH. [IpuMepsr



pCeHICHUA TCKCTOBBIX 3a1a4 C IOMOIIBIO CUCTEM ypaBHeHHfI.

Koopaunarts! u rpadpuku. @yHKuumn

Koopaunara Touku Ha npsaMon. YwucinoBele NPOMEXKYTKH. PaccrosHue Mexzay IByMs TOYKAMHU
KOOpAMHATHOU mpsMoid. [IpsimoyroneHas cuctema koopauHat, ocu Ox u Oy. AGciucca 1 opJinHaTa TOYKHA Ha
KoopAMHATHON T1uiockocTu. Ilpumepsr rpadukoB, 3amaHHbIX (opmynamu. YUYtenue rpadukoB peambHBIX
3aBucuMocteit. [lonstue ¢pynknuu. I'padux dynakumn. CroiictBa dhyHkumid. Jlunerinas Gynkmus, e€ rpaduk.
I'padux pynkuun y= IxI. I'paduueckoe penieHne TMHEHHBIX YPAaBHEHUH U CUCTEM JTMHEHHBIX YpaBHEHUI.

8 KIIACC

Yuciia 1 BLIYUCIEHUS

KBanpatusiii kopeHb u3 uucna. lloHdarue 00 wuppannvoHanibHOM uwHcie. JlecaTHuHble NPUOIMIKEHUS
UppaluoHaNbHBIX uuncen. CBoicTBa apU(pMETHUYECKMX KBaJpaTHbIX KOpHEH H MX MpPUMEHEHHE K
peoOpa30BaHUIO YHCIIOBBIX BBIPAKECHUN U BBIYMCICHUSAM. JleficTBUTENbHBIE YnCIa.

CreneHs ¢ LeabIM N0Ka3aTeneM U e€ cBoiictBa. CTaHJapTHasI 3alIUCh YUCIIA.

AaredpanvecKkue BbIpaKeHUs!

KBagpaTHbiii TpéXUieH; pa3noKeHue KBaJpaTHOTO TPEXUWICHA HA MHOKHUTEIH.
Anrebpanyeckas 1podb. OCHOBHOE CBOMCTBO anredpandeckoit 1poou. CiioxeHue, BBIMUTaHHE, YMHOXEHUE,
neneHue anredbpandeckux Apooeii. ParimoHansHbie BEIpaXKEHHS U UX peoOpa3oBaHue.

ypaBHeHHﬂ U HEPABCHCTBA



KBanparnoe ypaBHeHue, (hopMysa KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera. Perenue ypaBHeHuUH,
CBOJAIIUXCS K TMHEHHBIM U KBagpaTHbIM. [Ipocreiimume qpodHO-palinoHalbHbIe YpaBHEHHUS.

['padmyeckas nHTEpIIpeTaLldsg YPaBHEHHM C IBYMS IEPEMEHHBIMU U CUCTEM JIMHEWHBIX YPaBHEHHH C IBYMsS
nepeMeHHbIMU. [[prmepsl pelieHnst CHCTEM HEJIMHEWHBIX YPaBHEHUM C IByMSI IEPEMEHHBIMM.

Pemienne TeKCTOBBIX 3a/1a4 anreOpanyeckuM CocoOOM.

YuciioBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HO nepeMeHHO. PaBHOCHIIBHOCTh HEPABEHCTB.
JIuneiiHble HEpaBEHCTBA C OIHOM nepeMeHHONW. CUCTEMBI IMHEWHBIX HEPABEHCTB C OJJHOW NIEPEMEHHO.

DYyHKINHU

[Tonstue pynkuuu. O61aCcTh ONpenesaeH sl © MHOXKEeCTBO 3HaueHui GpyHkuuu. CrnocoObl 3amaHus

GyHKIHH.
I'paduk pynkuuu. Yrenue cpoiictB ¢yHkiuu no e€ rpadguky. [Ipumeps! rpadukoB QyHKIUN, OTpaKalOMUX
peabHBIE TPOIIECCHI.

dDyHKUMN, onucbiBaloWme nNpamMyto n obpaTHyto NponopunoHanbHble 3aBUCUMOCTU, UX
rpacdukn. yHKUMM ¥ = X2, y = x3, y=Vx, y= Ixl.
I'paduueckoe perieHne ypaBHEHH U CUCTEM ypaBHEHHIA.

9KJIACC

Yucia 1 BLIYHCICHUA

JlelicTBUTENbHBIEC YHCTIA.
PanmonaneHple 4mclia, WppalMOHAIBHBIE YHCIA, KOHEYHbIE W OECKOHEUHBIE JEeCATHYHBIE IpOOH.
MHOX€eCTBO IEHCTBUTENBHBIX YHCEN; AeHCTBUTEIbHBIC YHCTa KaKk OECKOHEUHBIE IeCATUYHBIE 1po0u. B3anMHo



OJIHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JICUCTBUTEIIBHBIX YUCEI U KOOPAUHATHOMN IPSIMOM.
CpaBHeHuE 1eHCTBUTENBHBIX YUCEIl, apu(pMeTHyecKue 1eUCTBUS C IeHCTBUTEIHHBIMU YHCTIAMH.
W3mepenus, npubinkeHusi, OUEHKU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIEr0 MUPA, JJINTENBHOCTh MPOLIECCOB B OKPYKAIOILIEM MUPE.
[MpubnmmxEHHoe 3HaUYE€HUE BETUYMHBI, TOUHOCTh NpuOmmxenus. Okpyrienue uncen. [Ipukunka u oneHka
pPEe3yIabTAaTOB BBIYUCICHUN.

YpaBHeHMsI M HEPABEHCTBA

YpaBHEHHUsI C OHOU ITEPEMEHHOM.

JIuneiinoe ypaBHeHue. Pelienue ypaBHeHuUl, CBOASAIIMXCS K IMHEHHbIM. KBanpaTtHoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOJIAIIMXCA K KBaApaTHBIM. bukBanpaTtHoe ypaBHeHue. [IpuMepsl pelieHns: ypaBHEHUN TpeTben
1 4eTBEPTOI CTeNeHel pa3ioKeHUEM Ha MHOKUTENU. Pemienue ApoOHO-palnoHabHBIX YpaBHEeHUI. Pemenue
TEKCTOBBIX 33/]1a4 aIre0panyecKuM METOIOM.

CucreMbl ypaBHEHUH.

VYpaBHeHHe ¢ IByMsI IEpEMEHHBIMU U ero rpaduk. Pemenue cuctem IByX JIMHEHHBIX YpaBHEHUH C IByMs
IIepEMEHHBIMU. Penienne cucTemM AByX ypaBHEHUH, OJTHO U3 KOTOPBIX JIMHEWHOE, a APYroe€ — BTOPOU CTEIIECHH.
I'padnueckas nHTEpIIpETALIMS CUCTEMBl YPABHEHUH C IBYMSI IEPEMEHHBIMU.

Penienune TeKCTOBBIX 3a/1au alIreOpanyeckuM CrocoOoM.

HepasencrBa

YucnoBble HEpABEHCTBA U UX CBOMCTBA. PelieHne TMHEMHBIX HEPABEHCTB C OJHON NMepeMeHHOU. Pemenune
CHCTEM JIMHEHHBIX HEpaBeHCTB C OJHOM nepemMeHHOH. KBaapaTHble HepaBeHcTBa. ['paduueckas
MHTEpIpPETALs HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMH.

DOyHKINU



Kanparuunas ¢ynkuus, e€ rpadpuk u cBoiictsa. IlapaGona, KOOpAMHATH BEPIIMHBI TAapadOIIbI, OCh
CUMMETpHHU 1apaloJIbl.
I'padukn byrkimit: y = kx, y=kx +b, y=k/x. Y=Vx, y=x*. y = | x | u ux cBoiicrsa.

Yuci10BbIE MOCTET0BATEIBbHOCTH

Omnpenenenue 1 criocoObl 3aJaHKsl YUCIOBBIX MOCIEA0BATEILHOCTEMH.

[lonATHe YMCIOBOW MOCIENOBATEIBHOCTH. 3aJaHue TTOCIIEA0BATEILHOCTH PEKYPPEHTHON (hopMyon U
¢dbopmyIo#t N-To uieHa.

Apudmerndeckast 1 reOMETpUIECKasi IPOTPECCHH.

Apudmernueckass u reomerpuueckas mporpeccur.  Popmynbl N-ro  uieHa apudmeruueckol  u
r€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300pakeHre 4wieHOB apu(METHUECKOW U FeOMEeTPUYECKOi Iporpeccuil ToukaMu Ha KOOPJUHATHOU
II0CKOCTH. JIMHEHHBIN 1 SKCTIOHEHIIMANBbHBIN pocT. CI0KHBIE TPOLEHTHI.

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJBTATHI OCBOEHUSI PABOUYEHN ITPOI'PAMMBI
KYPCA (110 rOIAM OBYYEHMSI)

OcBoeHue yueOHOTO Kypca «Anredpa» Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHus JOHKHO 00eCIeYnBaTh
JOCTHKEHHE CIESIYIONINX MPEIMETHBIX 00pPa30BaTeIbHBIX PE3YyIbTATOB:

7 KJIACC

Yucia 1 BLIYHCIECHUA



HaxoauTe 3HaUCHHS YUCIOBBIX BBIPAKCHUN; MPUMEHATh Pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BHIUMCIICHUS
3HaYEHUH IPOOHBIX BBIPAKEHUM, COJIEPKAINX OOBIKHOBEHHBIE U IECATUYHBIC IPOOH.

[lepexonuTh OT ofHON (OPMBI 3aIUCH YKCEN K APYroi (ImpeoOpa3oBhIBATH ACCATHUYHYIO ApOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO ACCATHYHYIO IPOOB).

CpaBHMBATH U yIIOPSAJ0YMBATH PALMOHATBHbIEC YHCIIA.

OKpyrasTh Yyncia.

BbINOIHATE NPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYMCIICHUM, OLIEHKY 3HAYCHUHN YHCIIOBBIX BBIPAXKCHUMN.

BoInonHsaTe ASMCTBUS CO CTENEHSIMU C HATYpajIbHBIMU MTOKA3aTEISIMH.

[TpuMeHsTh MPU3HAKHU JETUMOCTH, PA3JIOKEHHE HA MHOKXHUTEIH HATYPaJIbHBIX YHCEN.

PemaTth mpakTHKO-OpUEHTUPOBAHHBIE 337a4H, CBSI3aHHbBIE C OTHOIICHUEM BEITUYHH, IPOIOPIHUOHAIBHOCTHIO
BEJIMYMH, TPOICHTAMH; HHTEPIPETUPOBATh PE3YAbTATHI PEIICHHS 33[a4 C Y4ETOM OIpaHUYCHUH, CBA3aHHBIX
CO CBOICTBaMH paccMaTpUBAaEMbIX 0OBEKTOB.

Anredpanyeckue BbIpaskeHust

Hcnonp30Bath anreOpandeckyr0 TEPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHSTh €€ B MPOIECCe OCBOCHHS
y4eOHOro MaTepuaia.

Haxomuth 3HaYeHMs1 OYKBEHHBIX BBIPAXKCHUI NP 33]aHHBIX 3HAUCHHUSX MIEPEMEHHBIX.

BeimonHATE npeoOpa3zoBaHus LENIOT0 BHIPAKEHUSI B MHOTOWICH MPUBEICHUEM ITOIOOHBIX ClIaraeMbIX,
PaCKpBITHEM CKOOOK.

BBIMOTHITE YMHOKEHHE OJHOWIEHA Ha MHOTOWICH M MHOTOWICHAa HA MHOTOWIEH, TPUMEHSITh (POPMYJIbI
KBajlpaTa CyMMBI U KBaJ[paTa pa3HOCTH.

OcCyIecTBIISATh PA3I0KEHUE MHOTOWICHOB Ha MHOKUTEIH C MTOMOIIbIO BEIHECCHHUS 32 CKOOKH 00IIero
MHOXKUTENS], TPYIITHPOBKU CIIAraeMbIX, IPUMEHEHHs (POPMYIT COKPAIIEHHOTO YMHOKEHHS.

[IpumensaTs mpeoOpa3oBaHUS MHOTOWICHOB /ISl PEIICHHS Pa3lUYHBIX 3a/ad W3 MAaTEMaTHKH, CMEXHBIX



MIPEAMETOB, U3 PEAIBHOM IIPAKTUKH.
Hcnonp30BaTh CBOWCTBA CTETEHEH ¢ HATYPAIbHBIMH NIOKA3aTEIsIMU 151 PE0Opa30BaHUS BEIPAKEHUH.

YpaBHeHNs U HEPABEHCTBA

Pemare nuHeElHbIE YpaBHEHHMS C OJHOW NEPEMEHHOM, NMPUMEHSA MpaBUIa NEPEXona OT MCXOAHOIO
YPaBHEHHUs K paBHOCWILHOMY eMy. IIpoBepsTh, ABIIAETCS JIM YUCIIO KOPHEM ypaBHEHHUS.

[TpumensTh rpaduyeckre METOIbI IPU PEIICHUU TUHEHHBIX YPABHEHUH U HX CHCTEM.

[TonGupats npuMepsbl ap 4KUcel, IBJISIOLMXCS PElIeHUeM JMHEHHOIO YPaBHEHNUS C JBYMS IEPEMEHHBIMU.

Crpouth B KOOPAMHATHOM IUIOCKOCTU TpaUK JUHEHMHOIO YpaBHEHHMsS C JIBYMs IIE€PEMEHHBIMU; I0JIb3YACh
rpaduKoOM, IPUBOAUTH IPUMEPHI PEIICHUST YPaBHEHHUS.

PemaTh cucreMbl 1ByX JTMHEMHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMU, B TOM YHCJIE€ TpapUUECKU.

CocraBiATh M pelmiaTh JIMHEWHOE YPaBHEHUE WIM CHCTEMY JIMHEHHBIX YpaBHEHUH IO YCJIOBHIO 3aJayd,
MHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33a4y MIOJyUEHHBIN Pe3ysIbTar.

Koopaunatel n rpadgukn. @yHKuun

N300pakaTh Ha KOOPIAUHATHOW MPSIMOM TOUKH, COOTBETCTBYIOIINE 33JaHHBIM KOOPIMHATAM, JIyYH, OTPE3KH,
MHTEPBAJIbI; 32 MUCHIBATh YUCIOBBIC TPOMEXYTKH Ha allre0pandeckoM si3bIKe.

OTmeyath B KOOPAMHATHOW TJIOCKOCTH TOYKH TIO 33JaHHBIM KO OpAWHATaM; CTPOUTH IrpaduKu JTHHEHHBIX
¢bynkuuit. Ctpouts rpapux ynkmuu y = | x I.

OnwuceiBaTh C MOMOLIbIO (DYHKIMHA M3BECTHBIE 3aBUCHUMOCTH MEX]y BETMYMHAMH: CKOPOCTB, BpeMs,
paccTosiHue; IIeHa, KOJIMYECTBO, CTOMMOCTb; TPOU3BOAUTEIIEHOCTD, BpeMs, 00bEM paboTHI.

Haxoaute 3HaueHue GyHKIMHU 10 3HAYCHHIO €€ apryMeHTa.

[ToHnMaTh TpaduUecKuii Criocod MpeACTaBICHUS U aHAIN3a HH(OPMAIINK; U3BJIEKATh U HHTEPIPETHPOBATH
uHpOpMaINIO U3 TPAPHUKOB PEaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.



8 KJIACC

Yucaa ¥ BLIYHCTICHUS

Hcnonp30BaTh HayallbHbIE MPEACTABIECHUS O MHOXECTBE JAECHCTBUTENbHBIX YHCEN JJs CpPaBHEHUS,
OKPYTJIEHUS U BBIYUCICHUI; N300pakaTh 1€ CTBUTEIIbHBIE YHCIIA TOYKAMH HA KOOPJMHATHON IPSAMOH.

[TpumeHnsTh MOHATHE apU(PMETHUECKOTo KBAJPAaTHOTO KOPHS; HA- XOJUTh KBAJpaTHbIC KOPHH, HUCIOIb3Ys
IpU HEOOXOIUMOCTH KaJbKYJSATODP; BBINOJHATH MNpeoOpa3oBaHMs BBIPAXKEHUH, COJEpKallluX KBaJpaTHbIE
KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBate 3anmucu OONBIINX M MAJIBIX YHCEI C TOMOIIBIO JECATUYHBIX Apo0eii u creneneid uncna 10.

Anredpanyeckue BbIpasKeHUs!

[IpumeHsATh TOHSTHE CTENEHW C LeNbIM II0Ka3aTeleM, BBINOJIHATh IPeoOpa3oBaHUs BBIPAKEHUH,
COJIepaKallMX CTENEHHU C LEIbIM I1I0Ka3aTeIeM.

BoInonHATE TOXKAECTBEHHbIE TPe0Opa30BaHMsl palliOHAIBHBIX BbIPAXKEHUI Ha OCHOBE MPaBUJI IEUCTBUIN Hajl
MHOTOYJIEHAMH U alre0panyecKuMu ApoOsMHU.

PackiagpiBaTh KBaspaTHbBIN TPEXUYIIEH HA MHOKUTEIN.

[IpumensTs npeoOdpa3oBaHus BbIPAXKEHUN AJI pELISHHs Pa3IMUHBIX 33/1a4 U3 MAaTEMaTHKH, CMEXHBIX
IIPEAMETOB, U3 PEAIBHON IIPAKTUKHU.

YpaBHeHNs 1 HepaBeHCTBA

Pemate nuHeliHbIE, KBaJpAaTHBIE YPABHEHUS M PAllMOHAIbHBIE YPABHEHHUs, CBOISAIIMECS K HUM, CUCTEMBI
JBYX YPaBHEHUM C BYMs IIEPEMEHHBIMU.
[IpoBOoaMTH NpOCTEHIINE UCCIAEAOBAHUSA YPAaBHEHUM M CUCTEM YPAaBHEHMM, B TOM YHUCJE C IPUMEHEHUEM



rpaduUecKux MpeacTaBieHul (yCTaHaBINBATh, HIMEET JIM YpaBHEHHE UM CUCTEMa YPaBHEHUI peIIeHUs, €CIIH
UMEET, TO CKOJIbKO, U TIp.).

[Tepexoautk OT cioBecHON (HOPMYIUPOBKH 3aJauu K €€ anredpanyeckoi MOJEIH C IIOMOLIbIO COCTABICHHUS
YPaBHEHHsS WIM CH- CTEMbl YPaBHEHMI, WHTEPIPETHPOBATb B COOTBETCTBUM C KOHTEKCTOM 3a1a4u
IIOJIyYEHHBIN pe3ysbTarT.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHMs, OLICHKH; PEIIATh JIMHEHHBIC HEPABEHCTBA C
OJTHOW TEPEeMEHHOM M UX CHUCTEMBI; JaBaTh Tpa@UuECKyl0 WILTIOCTPAIIMIO MHOKECTBA PEIICHU HEpaBEHCTBA,
CUCTEMBI HEPABEHCTB.

DyHKINU

[TornMaTh 1 NCTIOTB30BATH (PYHKIMOHATHHBIEC MOHATHUS U SI3BIK (TEPMHUHBI, CHMBOJIHUYECKUE 0003HAUYCHUS),
OIpeNeNIATh 3HaueHue (PYHKLUU [0 3HAYSHUIO apryMeHTa; ONpeeNsaTh CBOMCTBA (PYHKIUH 110 €€ rpadukKy.

CtpouTh rpa UKy dIeMeHTapHbIX (GyHKIH Bugay = k/X,y=x2, y= x3, y=Vx, y= Ixl; onucbiBaTh
CBOWCTBA 4YMCNOBON (PYHKLUN MO €€ rpaduky

9 KUIACC

Yucaa ¥ BoIYMCIEHHUS

CpaBHMBATh U yNOPSAA0YNBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIE YUCIIA.

Boimonuate apudmernyeckue AeUCTBUS C pallMOHATBHBIMU YHCIAMU, COYETasl YCTHBIE U MMMChbMEHHbIE
MIPUEMBI, BBIITOIHATH BEIYHMCIICHHS C HPPALlUOHAIIBHBIMU YUCIIAMM.

Haxonuts 3HaueHus: CTENEHEd C LEIbIMU II0Ka3aTeIs MU U KOPHEH; BBIYUCIATH 3HAYEHUS YHUCIIOBBIX



BBIPAKCHUM.
OKpyTJsTh 1eHCTBUTENIBHBIE YNCIIA, BBIIOIHATH IPUKUIKY PE3YyJIbTaTa BHIYMCIECHUMN, OLIEHKY YHCIOBbIX
BBIPA)KCHUM.

YpaBHeHNs 1 HEpaBeHCTBA

Pemate nuHeliHBIE W KBaJpaTHBIC YpPaBHEHUS, YpPaBHEHHWsS, CBOJSINIMECS K HUM, MpocTeiimue apoOHO-
paLOHaIbHBIC YPABHEHUS.

Pematps cuctemsl IByX JIMHEMHBIX YpAaBHEHUH C JBYMs IIEPEMEHHBIMH U CHUCTEMBI JIBYX YPaBHECHMM, B
KOTOPBIX OJIHO YPABHEHME HE SIBJISAETCS JIMHEHHBIM.

Pemate TekcToBbBIE 3a/jauN anredpanuecKuM CrocoOOM C IIOMOIIBIO COCTABJICHUS YPAaBHEHUS WJIM CUCTEMBbI
JBYX YPaBHEHHM C IBYMs IIEPEMEHHBIMU.

[TpoBoauTH IpOCTEHIINE UCCIECNOBAHUS YPAaBHEHUH U CHCTEM YpPaBHEHHUH, B TOM YHCIIE C IIPUMEHEHHEM
rpaduyecKux MpeacTaBieHui (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHUE UM CUCTEMA YpaBHEHHUM pelIeHUs], €Clu
UMEET, TO CKOJIbKO, U TIp.).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJpaTHble HEPABEHCTBA; H300pakaTh pEIIEHHWE HEPaBEHCTB Ha
YHUCJIOBOM MPSIMOM, 3aIIUCHIBATh PEILIEHHUE C IOMOILBI0 CUMBOJIOB.

Pemate cucTeMbl JTUHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYANOIINE KBAJAPAaTHOE HEPABEHCTBO;
n300pakaTh pelleHUEe CUCTEMbl HEPABEHCTB HA YMCIOBOM MNpsIMOHM, 3alMChIBATh DPELIEHHE C IOMOIIBIO
CHUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MIPU PEIICHNUN PA3JIUYHBIX 3a7a4.

DOyHKINHU

PacrioznaBate (hYHKIIUU H3ydeHHBIX BHJOB. [10Ka3bIBaTh CXEMATHUYECKH PACIIONIOKECHUE HA KOOPAMHATHOM
TJIOCKOCTH TpauKOB



dyukmumii Buma: y =kx, y =kx+b,y=k/x, y=a x> + b x + ¢ ¢, y=x3, y=\x, y= | x | B 3aBHCHMOCTH OT
3HAYCHHI K03 DHUIIMEHTOB;0MKUCHIBATH CBOMCTBA (DYHKIIUHA.

CtpouTh 1 H300paKaTh CXEMATHUECKH IpaQUKK KBAJAPATHUHBIX

(GYHKIHIA, OTIMCHIBATH CBOWCTBA KBAJAPATUYHBIX (DYHKIUH 1O MX rpadrKaM.

PacniosnaBarh KBajpaTHYHyO (GYHKIUIO 1O (HOopMyJsie, MPUBOIUTH MIPUMEPHI KBaPATUUYHBIX (YHKIUH U3
peabHOM KU3HHU, QUIUKH, TCOMETPHUH.

Apudmernyeckasi 4 reoMeTPUYECKAsl IPOrpeccUum

Pacnio3naBate apupmMeTHIECKyIO M TEOMETPHUIECKYIO POTPECCHH MIPU Pa3HBIX CIIOCO0ax 3a/1aHusl.

BbINONMHATE BHIUMCIIEHUS C UCIIOJB30BaHUEM (HOpMYJI N-TO WieHa apu(METHUECKON U reOMEeTPUIECKOM
IIPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh YieHbl OCIE0BATEIILHOCTH TOYKAMU Ha KOOPAUHATHOH MJI0CKOCTH.

Pemats 3a1aun, cBsI3aHHBIE C YUCIIOBBIMHU I1OCJIEOBATEIBHOCTSMHU, B TOM YHCJIE 331a4U U3 PEaIbHON KU3HU
(c ucnosBb30BaHNEM KaJIbKYJIATOPA, HUPPOBBIX TEXHOIOTH).

TEMATHUYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA (110 TOIAM OBYYEHWUS)

7 KJIACC ( He menee 102 1)

Haspanu OcnoBHoe cofep:kanie | OCHOBHBIE BB AeSTEILHOCTH ofyuamomuxcss | O/I€KTPOHH

e pa3gena bI¢
(TeMbI) (uudposbie)
Kypca o0pa3zoBarte
(umcJio JbHbIE




4acoB)

pecypcsl

Yucaa 7
BBIYUCJIEH
M.
PanjuoHasibH
ble YyKucaa

(25 1)

IlonsiTHe panmoHaIbHOIO
qucia. ApudmeTudeckue

OEUCTBHS c
panuoHAITLHBIMU

q
HCJIaMH. CpaBHeHHe,
YHOPSIIOYUBAHUE

palMOHAIBHBIX YHUCEIL.
CreneHb ¢ HaTypaJbHBIM

rmokas3arelieM.
Pemienue OCHOBHBIX
3amaq Ha npobu,

MPOLIEHThI M3 pealbHON
HPaKTUKU.

IlpusHaku neIumMocTH,
pa3IoKeHUst HA
MHO>XXHUTEIN
HaTypaJIbHbIX YHCEJ.

PeasibHbIe 3aBHCHUMOCTH.
[Ipssmasa u o6paTHas
MMPONMOPIHOHAJTBHOCTH

CucreMaTM3MpoBaTh U o0OGoramaTrb 3HaHUA 00
OOBIKHOBCHHBIX W JICCATHYHBIX APOOSIX.

CpaBHHMBaTh u YHOPsIA0YUBATH Apoo6u,
npeoOpa3oBbIBasi MNPH HEOOXOIUMOCTH JCCSITUYHBIC
npoou B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B
JICCATUYHBIC, B YaCTHOCTH B 0ec- KOHCYHYIO
JIECATUIHYIO JAPOOH.

I[IpuMeHATh pa3HOOGpa3HbI€ CNOCOGHI M NMPUEMBI
BbIYMC/JIEHUSI 3HAaYeHHIH [JPOGHBIX BbIPpAKEHMIA,
COJIepKaIIuX OOBIKHOBCHHBIC W JICCATHYHBIC IPOOU:
3aMEHSTh NpPU HEOOXOIHUMOCTH IECSATUYHYIO OpoOb
OOBIKHOBEHHOH W  OOBIKHOBEHHYIO  JICCATUYHOMN,
MIPUBOJIUTH BBIpAXEHHEK (opme, Hambosiee ymoOHOM
I BBIYUCICHHUH,  IPeoOpa3oBBIBATh  JIPOOHBIC
BBIP@OKCHHUS HA YMHOXXEHHE U JCJIICHHE [IEeCSTUIHBIX
po0ei K IEHCTBUSAM C LEJIBIMH YHUCIIaMH.
[IpuBOAUTH 4YMC/IOBbIe U GYKBEHHbIE€ MPHUMeEPbI
CTENICHU C HATypaJbHBIM IOKa3aTejeM, OOBSICHSIS
3HAYEHUs] OCHOBAHUsI  CTENEHH W  I1oKas3aTesst
CTeleHH, HaXOAUTh 3HAYCHUS cTeneHel Buaa a’ (a

— 11060€ palMoHAIIBHOE YHUCII0, N — HATypajJbHOE
9HUCIO0).

IloHMMATh CMBICT 3amUCH OOJIBIIMX YHCET C
TMOMOIIBIO JIECATHYHBIX JpOOei M CTerneHeil 4ucia
10, DpUMEHSATh UX B pEAIBHBIX CHTYyaIHsIX.
IIpUMEHATH NPU3HAKH JICIUMOCTH, Pa3JIOKCHUS
Ha MHOXXHUTEJIN HaTypadbHBIX YHCEI.

PemaTsb 3aa4M Ha 4acTH, MPOLICHTHI, IPOMOPLIHH,
Ha HaXOXXJEeHHE NIpoOu (MpOIEHTa) OT BEIUYUHBI U
BEIMYMHBI 1O e& napobu (mpoueHTy), Apodu




(TIporieHTa), KOTOPBII COCTaBISIET OJIHA BEJIMYMHA OT
npyroii. IlpuBoauTb, pasébupaTrh, OLEHHUBATh
pasauYHBIE pEIICHUs, 3alliCH PEIIeHHH TEeKCTOBBIX
3a7ad.

PacnosHaBaTb M OGBACHATB, ONUpasCh Ha
OmpeeNeHus], MPsMO MPOMOPLUHOHANIIbHBIE U OOpPaTHO
MPONOPLIUOHAJIBHBIE 3aBUCUMOCTH MEXIY
BEJIMYUHAMU; NpUBOAUTL IPUMEPbI  3THUX
3aBUCUMOCTEHl W3 peaJbHOrO0 Mupa, u3 Ipyrux
YUIEOHBIX MPEIMETOB.

PelmaTh NpaKTHKO-OPUEHTHPOBaHHbIE 33/1a4YU Ha
JAPOOH,MPOLIeHThI, MPAMYIO U 06paTHYIO
NIPONOPLHMOHAJIBHOCTH, NPOMOPLUHU

Anre6panye
CKHe
BBIpa)KeHHS

(27 4)

BykBeHHBIC BBIpa)kKeHUSI.
IlepemenHsle.
JlomycTuMEbIe 3HAYCHHUS
IEepPEeMEHHBIX.
DoOpMYIIBL.
TIpeo6GpazoBanune
OYKBEHHBIX BBIPAKCHUIA,
packpbeiTHE CKOOOK U
OpUBEICHUE MOJTOO0HBIX
claraeMbIX.

CBoOIiCTBaA CTEIIEHU C
HaTypaJbHbIM
noKasaTeJIEM.
MHorouseHbl. Cj0KeHUe,
BBIYUMTAHUE, YMHOKEHH E
MHOTro04JIeHOB. PopMyJibl
COKpaIéHHOT 0
YMHOXeHuA. PasnoxeHue

OBJIaZeTh alrecOpavvecKkoil TEPMHUHOJOTHEH U
CUMBOJIUKOH, IPUMEHSATb €€ B IIPOLIECCe OCBOCHUS
y4eOHOro MaTepuaia.

HaxoauTb 3HaueHUsI OyKBEHHBIX BBIPAXKECHUU TTPH
3aTaHHBIX 3HAYCHUSIX OYyKB; BBITTOJTHSITH
BBIYHCIICHUS IO (hOPMYyJIIaM.

BBINOJIHATH NpeoOpa3oBaHus IIEJIOr0 BBEIPAKSHUS
B MHOI'OYWICH IPHUBEJASHUEM I10JJ0OHBIX CllaraeMbIX,
packpbeITHEM CKOOOK. BBINOJIHATB yMHOXXEHHE
OMHOWIEHa Ha MHOTOWIEH W MHOTOYJIeHa Ha
MHOTOWJICH, HNPHUMEHATh (OpMynsl KBajparta
CYMMBI U KBaJpaTa Pa3HOCTH.

OcCyliecTB/JAATL  pa3IOKEHHEe  MHOTOYIEHOB  Ha
MHOXHTE- JIH TyTEM BBIHECEHHUs 3a CKOOKM OOIero
MHOXHTEISI, TpPUMEHEeHHs  (QOPMyIBl  pa3HOCTH
KBaJpaToB, (OpMys COKpalIEHHOTO YMHOXKSHHSI.
IIpuMeHATH mpeoOpa3oBaHWEe MHOTOWICHOB ISt
pelieHus pas3IM4YHBIX 3aad W3  MaTeMaTHKH,
CMEXXHBIX MIPEIMETOB, U3 PCAIHHON MPAKTHUKU.




MHOTI'O4YJIEHOB Ha

3HAKOMUTBHCS C UCTOPHUEN Pa3BUTHUsI MaTeMaTUKHU

MHOXHUTEeJU
YpaBHenus VYpaBHeHue, IpaBuia PemaTe nuHeiiHOe YpaBHEHHE ¢ OJHOU
" npeoOpa3oBaHUs NepeMEHHON, NPUMEHAA NpaBWa Iepexona oT
HepaBeHCT ypaBHEHUs, HCXOJHOTO ypaBHEHMs] K PaBHOCHJIBHOMY €My Oolee
Ba(20 1) PaBHOCHJILHOCTD npocroro Buaa. IlpoBepATs, SIBJIAETCS I
YPaBHEHMUIA. KOHKPETHOE YHCJIO KOPHEM ypPaBHECHHUS.
JIuneiiHoe ypaBHEHHE C Ioag6upaTk NpUMepbl I1ap YHCEI, SIBISTFOIIMXCS
OJTHOM EePEMEHHOMN, pellleHueM  JIMHEHMHOro ypaBHEHUS C  ABYyMs:
peuenue JIMHENHBIX NepEeMEHHBIMU. CTpouThb B KOOPIMHATHOM
YpaBHEHUH. Pemenue IUIOCKOCTH TpaduK JIHHEHHO- TO  ypaBHEHUS C
3a71a4 c IIOMOILBIO IBYMsI  II€PEMEHHBIMHU;  IIOJB3YsICh  TI'paUKOM,
YPaBHEHUH. NPpUBOAUTD NPUMEPHI PCUICHUSA YPAaBHCHUS.
T " HaxoauThb pelieHue CUCTEeMbl JByX JIMHEHHBIX
HUHeHHOe ypaBHeHUe C o
YPaBHEHUH C IBYMs INEPEMEHHBIMMU.
ABYMd IepeMeHHbIMU U
ero I‘paCbI/IK.CI/ICTeMa IBYX CocTaBisATh U pelmaTtb YypaBHEHHE UJIU CUCTEMY
JIMHEWHBIX ypaBHEHUH C yPaBHEHHH 110 yCIOBHIO 3aJa4H,
JBYyMs IlepeMeHHbIMU. WUHTEPIPEeTUPOBATb B COOTBETCTBHUH C KOHTEKCTOM
PelieHue cucremM 3a/la4yy MOJIy4YeHHBbIH pe3yJibTaT
ypaBHeHUH cnoco60M
MOJACTAaHOBKH U CIIOCOOOM
CJI0’KeHHUS
Koopauna Koopaunara Touku Ha HN3o06pa>kaTh Ha KOOPAWHATHOI MPSIMOIl TOYKH,
ThIN HPSIMOIA. Yucnosele COOTBETCTBYIOIINC 3aJaHHBIM KOOpAHMHaATaM, JIy4H,
rpapuku. IIPOMEXKYTKH. Pac- OTPE3KH, HHTEPBAJIbI, 3aIMchiBaThL 155, Ha
PyHKLUH CTOSIHHUE MEXIY JABYMs anreGpandecKkom SI3BIKE. OTmeuyaTb B
(24 4) TOYKaMHU KOOPAHMHATHOR KOOPDJMHATHOM IVIOCKOCTH TOYKM 110 3aJlaHHBIM

OpsIMOM.
IIpsimoyrosnbHast
cucTeMa KOOpaAuHaT Ha
miockoctu.  Ilpumepsl

KOOpAWHATAaM; CTPOWUTH Tpad@HUKA  HECIIOKHBIX
3aBUCHUMOCTEH, 3aJaHHBIX (POPMyJIaMH, B TOM YHCIIE
C MO- MOIIBIO U] POBBIX JIAOOPATOPHIA.

IIpUMeHsATD, u3y4aTh NpeuMylIecTBa,




rpadukos, 3alaHHBIX
dopmyia- mu. YrteHue
rpadUKOB peaTbHBIX
3aBUCUMOCTEM.

[ToHsaTHE QYHKIMU.
'padukdyHKUIUH.
CBoiicTBa GYHKUHUH.
JluneliHasa pyHKIUS.
[locTpoeHue rpadpuka
JIMHeHHOU QyHIUU.

I'paduk dynkunun y = Ix1

MHTEepHnpeTupoBaThb rpadguyuecKuit croco0
npeACTaBJICHUA U aHaJIM3a pa3H006pa3H017I SKHU3HCHHOM
nHpOpPMaIIH.

OcBauBaTh TIOHSITHE cbyHKuI/H/I, OBJIaJICBaTh

(yHKIIMOHATTPHON TEPMHUHOJIOTHCH.

Pacno3HaBaTh juHelHyo QyHKIuoo Yy = kx + b,
OnHMChbIBATh €€ CBOICTBA B 3aBUCHUMOCTH OT
3HaYeHU ko3 punrenTos k u b.

CtpouThb rpaduku JIMHEeHHOMU pyHKIIHH,
bysxIMN

y = IxlL

Hcnosb3oBaTth 1UdpoOBbIE pecypchl bt
ITOCTPOCHUS

rpadukKoB GYHKIHUU U U3yYEHHUST UX CBOUCTB.
[IpuBOAUTH NMPUMEDPHI JINHEWHBIX 3aBUCUMOCTEH
B peasIbHbIX MPOILECCAaX U SIBJIEHUAX

IloBTOpEH
ueu
0060061 eHHA
e(6 u)

[ToBTOpEHHE OCHOBHBIX
MOHSAATUHU METO/0B Kypca
7 KJlacca, 060061eHHe
3HAaHUU

BpiGupaTh, NPUMEHATb OLEHUBATb CIOCOGHI
CpaBHEHHUsI YHCeJ, BBIUHCICHHUH, mpeobdpa3oBaHui
BBIPAXKCHUH, PEILICHUs] YpaBHEHUN.

OcylecTB/JAATE CAMOKOHTPOJIb  BBITTOTHSIEMBIX
JIEWCTBUM M CaMOIIPOBEPKY pe3yibTaTa BBIUMCICHUM,
npeobpa3zoBaHuii, mocTpoeHuii. Pemats 3azadyu u3
peanbHON >KU3HH, NPHUMEHATh MaTeMaTH4ecKHe
3HaAHUA U pelLleHus 3a1a4d U3 JPyTrux IpeIMEeTOB.

PewiaTh TEKCTOBbIE 3aJa4H, CPABHUBATh, BLIGUPATH
CIOCOGHI pellleHus 3aJauyu

8 KJIACC ( He menee 102 u)

Ha3Bann

OcHoBHOe CoepKaHue

OcHOBHBIE BH/IbI JAeSITEIbHOCTH Oﬁy‘laIOIlll/lXCﬂ

DJIeKTPOHH




YpaBHeHUe BUJA X2 = .
CBolicTBa
apudMeTHUIECKUX
KBaJpaTHBIX KOpHEH.
[Ipeo6pa3oBaHue

YU CJIOBbIX BBIpaXKeHHH,
COo-AeprKaniux
KBaJJpaTHbIe KOPHU

Hccaes0BaTh ypaBHEHUE X2 = d, HAXOJIUTH TOYHBIE
u npuOmkEéHHBIE KOpHU Tipu @ > 0.

HccnepoBath CBOMCTBA KBaJpaTHBIX  KOpHEH,
TPOBOIA YHCIIOBBIC 9KCIIEPUMEHTHI c
HCITOJIb30BAaHUEM KaJIbKyJSITOpa (KOMIBIOTEPA).

Jloxa3biBaTh cBoOMcTBa apruMeTHIeCcKux
KBaJpaTHBIX KOpHE; IIPUMEHATH nx hinaE
npeoOpazoBaHUS BBIpa)KEHUH. BbINOJIHATH
npeo6pasoBaHUsl  BBIPAKCHUH, comeprKamx
KBaJpaTHble KOpPHMU. DBbIpakaTb mNEepeMeHHblEe U3
reoMeTpUYecKuX U (pU3ndecKkux (Hopmyii.
BpIUMC/IATE 3HAYEHHUA BbIPAXKEHUH, CoAeprKallnx
KBaJIpaTHBIE KOPHH, HCIOJB3Ysl IPH HEOOXOIUMOCTH
KaJIbKYJISITOP.

€ pasaeiia bI¢
(TembI) (uudposbie)
Kypca (4HCJI0 obpasoBare
4acoB) JbHbIE
pecypcbl
Yucaa u KBagpaTHbIii KOpeHBb U3 dopmMmy/iMpoBaTh omnpejeJleHHE  KBaJIpaTHOIroO
BbIYHC- quciia. ITousTue 00 KOpHs M3 4YucCla, apI/I(i)MeTI/I'-IeCKOFO KBaJApaTHOI'O
JICHHUA. UppanuoHaJIbHOM YHCIIC. KOpHI.
KBagpar- HecsaTtuunbie [IpuMeHATH omnepaluio HU3BJICYEHUS KBaJIpaTHOIO
Hbl€ KOPpHH HpI/I6J'H/I)KeHI/IH KOpHsA W3 4YuCJia, HMCIIOJIb3ydA IIpU HeOGXOI[I/IMOCTI/I
(15 4) MppalyOHAIBHBIX KaJIbKYJISITOP.
qUuCCII. I[CI/ICTBI/ITCHBHble OHeHl/IBaTb KBaJApaTHbIC KOPHU LCJIIBIMU YHUCJIaMU
quycia. CpaBHeHUe U JICCATUIHBIMH JIPOOSIMH.
NEeHCTBUTEIILHBIX YHCEIL. CpaBHMBaTh M yNOpAAOYUBATH pPalMOHAILHBIC U
Apudpmernyeckuit UppALMOHAJIBHBIE YHCIIA, 3alHdCaHHBIE C ITOMOIIBIO
KBaI[paTHBIﬁKOpeHB. KBaJApaTHBIX KOpHeﬁ.




Hcnosb3oBaThb B xonae peleHus 3a7a4
DJIEMCHTApPHbIC npeacTaBJICHUS, CBs3aHHBIC C
HpI/I6J'II/I)KéHHBIMI/I 3HA4YCHUSAMU BCINYHH.

3HAKOMUTbHCS C UCTOPHEN pa3BUTHUsA MaTeMaTUKHU

Yycaa u CreneHp c LEJIBIM dopmMmy/IMpOBaTh oONpeje/ieHHEe CTCICHU C LEIbIM
R MMOKa3aTeJIeM. nokazatenem. IIpeAcTraB/iATL 3amMch OOJBIINX U
CrannmapTtHas 3armch MalbIX YHCel B cTaHAapTHoM Buae. CpaBHMUBaTh
nst. qucia. Pazmepsr gycila W BEJIMYMHBI, 3allMCaHHBIE C HCIOJB30BAaHHEM
Crenens c OOBEKTOB  OKPYKAIOIIETO crenern 10. Hcmosib3oBaTh 3amMch 4YHCEl B
neJ1bIM mupa (OT »BJIEMEHTapHBIX CTaHJAAPTHOM BHJIE JUIsL BBIPAKEHUS pa3MepoB
IoKa3arTe JacTUll OO0 KOCMHYECKHUX OO0BEKTOB, IHUTEIBHOCTHU TIPOLECCOB B OKpYKarOIIEeM
aeMm ( 74) OOBEKTOB), JUIUTECIBHOCTH MUpeE. PopMyIMPOBATH, 3anycbIBaTh B
MPOIIECCOB B CUMBOJIMYeCKO ¢opMe u HLIIOCTPUPOBATh
OKpY KaroIeM MHUpE. NpUMepPaMM CBOIICTBa CTEIICHH C IEJIBIM ITOKa3aTelIeM.
CBoiicTBaA CTEIICHU I I[IpuMmeHATH CBOMCTBa CTEIICHU JIJIsT
1IEJIbIM ITOKA3aTEJIEM. Hp606pa30BaHI/Iﬂ BBIpa)KeHI/II‘/'I, COACPIKAIIUX CTCIICHU
C IedbIM ITOKa3aTejeM. BbINOJIHATB JAeNUCTBUS C
YHCIIaMHM, 3allICAaHHBIMH B CTAaHIAPTHOM BH/IE
(yMHO>XE€HHE, JeJICHHE, BO3BEJICHNUE B CTCIICHD)
Anre6panvecK | KpaapaTHbIH TPEXUJIEH. Pacno3snaBaTth KBaJIpaTHBIN TpEXUJIEH,
ue Pas/iokeHue YCTAaHaBIMBATh BO3MOXHOCTH €TO Pa3JIOKEHHsS Ha
BbIpa)KeHHs. KBa/[paTHOTO TPEXUIeHa MHOXXHUTEIH.
KBa/IEpaTHblﬂ Ha MHOXUTeJN Packys1agbpIBaTh HAa MHOXKUTEJIH KBaJ[paTHbIH
TIE;X‘-I)JI(-}H TpEéX4JIeHC HeOTPUIaTeJbHbIM JUCKPUMHUHAHTOM.
q
Anre6panye AnreGpandeckast 1po0b. 3anuceiBaTh anreOpanyeckue BBIPAKCHUS.
CKHe JlomycTuMble  3HAYCHUS HaxoauTb 001acTh ONpENeNieHUs] PalrOHaJIBHOIO
BbIpaKeHM s MIEPEMEHHBIX, BXOASAIIUX BBIpa)KEHHUsI. BBIMOJIHATH YHCIOBBIC IIOJCTAHOBKUA U
Anre6panye B anrebpanveckue BBIUMCAATh 3Ha4YeHUe JpoOW, B TOM  YHCIe  C
cKasi ApoGhb BelpakeHust.  OcHOBHOE MOMOIIIBIO  KaJIbKyJIATOpa. ®OpMy/IMPOBaTh OCHOBHOE
(15 4) CBOHCTBO CBOMCTBO anreOpandeckoil Apodu ¥ MPUMEHSIThb €ro

anreGpanvecKkol ApooH.
Coxpanienue gpooeii.

Tt ipeoOpa3oBaHus ApoOeii. BBINOHATH AellcTBUA
c anreOpan4ecKuMH po0sMU. IIpumensats




CnoxxeHue, BBIYUTAHUE,
YMHO>XEHHeE U JleJIeHHe
ajsire6bpanvdecKkux Apoobei.
[IpeoGpa3oBaHue
BBIpaKeHUH, coJeprKalluX
asireGpanvyeckre Apo6u

npeoOpa3oBaHUsl BBIPAKECHUI JUIST  peIIeHus 3anad.
BeIpaxkaTh HepeMeHHble u3 (GopMmyn ((PHU3NIECKUX,
TeOMETPHUUISCKUX, OIHCHIBAIOIINX OBITOBBIE CHUTYaIlUH)

YpaBHeHua KBagpatHoe ypaBHeHHE. Pacno3HaBaTh KBaJpaTHbIC YPaBHECHUS.
" Henonnoe  kBagpaTHOE 3anucbiBaTh (OPMYyJIy KOpHEH  KBaJpaTHOIO
HepaBeHCTB ypaBHEHHE. Ddopmyna ypaBHEHUs; pellaTh KBaJApaTHbIe ypaBHEHUS —
a. KOpHEN KBaJ[PaTHOT'O MOJIHBIC U HEIIOJIHBIE.
KBagpaTHbI YPaBHEHMUSL. Teopema IIpoBoAUTH npocreumue HccIeA0BaHus
€ ypaBHeHHUsA Buera. KBaJIpaTHBIXypPaBHEHHH.
(15 9) Pemenue YpaBHECHUH, PemiaTe ypaBHeHMHs, CBOISIIMECS K KBaJPATHBIM,
CBOJISIIIIUXCS K C  NIOMOIIbIO npeobpa3zoBaHUd W 3aMEHOU
KBaJpaTHBIM. EepEMEHHOIL.
IIpocreiimue IpOGHO- Ha6sr04aTh M aHa/IM3MPOBATh CBSI3b  MEXKIY
panvoHaIbHBIE KOPHSIMA 31 ko3¢ punmeHTaMu KBaJIpaTHOTO
YpaBHEHHUSI. YpaBHEHUS.
PellleHIe TeKCTOBBIX dopmysMpoBaTh TeopeMy Bmera, a Taxke
327124 C MOMOIBIO 0o0paTHYIO TeopeMy, MPUMEHSITh TH TEOPEMBI IS
KBa/IPaTHBIX ypaBHEHHi peurenusi 3anady. PemiaTh TeKcCTOBbIe 3ajayU
anreOpandeckuM  CIIOCOOOM:  TIEPEeXOOUTHh  OT
CIIOBECHOH (OPMYIMPOBKH YCIOBHS 3amadd K
anrebpandeckod  MoOaeau IyTéM  COCTaBIICHUS
YpaBHEHHs; pemaTh COCTaBIEHHOE ypaBHEHUE;
HHTEPIPETUPOBATH PE3yJIbTaT.
3HAKOMUTBCS C UCTOPUEN pa3BUTHA aarebpbl
YpaBHeHus JluHeiliHOe ypaBHEHHE C Pacno3HaBaTh nuHEliHbIE YpPaBHEHUS C OBYMs

U HEepaBe€HCTBA.

CucreMsbl
ypaBHe-HUMH

ABYMsL NEPEMEHHBIMU,
ero rpadHuK, IpUMEpHI
peleHust ypaBHEHUHM B

TIePEeMEHHBIMH.

CtpouTthb TpaduKd JIMHEHHBIX ypaBHCHHH, B TOM
qucie

HCNOJIb3ys U} poBLIe pecypchl.




(13 ) HEeNIbIX YHCIIax. PassimyaTh mnapaieibHble U IIEpECEKAIOLIUECs
Pemenne cucrem aByx OpPsMBICIIO UX YPAaBHCHUSIM.
JIMHEUHBIX YpPAaBHEHUH C PemiaTe cucreMsl AByX JIHMHEHHBIX ypaBHEHUI C
JIBYMSI TIEPEMEHHBIMHU. JIBYMsI IEPEMEHHBIMHU TOJICTAHOBKON M CIIOKEHHEM.
IIpumeps! pernieHus PemaTp npocreimye CUCTEMBI, B KOTOPBIX OJHO U3
CHUCTEM HEJIMHEUHBIX YpPaBHEHUU HE SIBJISICTCS] JIMHEWHBIM.
yYpaBHEHUH C  OByMs IIpuBoAuTE rpaduyecKyld HHTepHpeTanuio
IIepEMEHHBIMH. peluleHHUsT ypaBHEHMS C JByMsl IIEPEMEHHBIMU U
I'paduueckas CHCTEM YpPaBHEHUIC IByMs IIEPEMEHHBIMU.
MHTCEPIpCTAlHA PemiaTh TEKCTOBbIE 334a4YH a/Ire6panyeckuM
YpaBHEHHs C  JOByMs Coco6om
IIEPEMEHHBI-MU U CHCTEM
ypaBHEHUNl ¢  JAByMs
IIepPEMEHHBIMH.
PemeHne TeKCTOBBIX
3a7a4 C NOMOIbIO CUCTEM
ypaBHeHUH
YpaBHeHusa YHucioBble HEPAaBEHCTBA dopmMy/IMpOBaTh CBOMCTBA YHCIIOBBIX HEPaBEHCTB,
1 HepaBeHCTBa. HUXCBOICTBA. WUIIOCTPUPOBATh HMX Ha KOOPAMHATHOM MPSIMOH,
HepaBeHcTBa HepaBeHCTBO ¢ OmHOI JAOKa3bIBaTh are0panvecki.
(12 4) nepemMeHHoW. JIuHelHbie [IpuMeHATH CBOMCTBA HEPABCHCTB B XOJIC PEIICHUS

HEepaBeHCTBa C OJIHOH
epeMeHHON u uX
peuieHue. Cucremsl
JIMHEWHBIX HEPaBCHCTB C
OJTHOW MEePEeMEHHOU U MX
pelieHue.

H3o06pakeHHe pelIeHUs
JIMHEHHOT0 HEPABEHCTBA
U UX CUCTEM Ha YHCJIOBOU
NpsIMOM.

3a7gau. PemraTe nuHelHble HEpaBEeHCTBA C OJHOMU
TIepeMEeHHOH, M300pakaTh PpEIIeHHe HEepPaBeHCTBA Ha
YHUCIIOBOW MPSIMOM.

PemaTsk cucTeMbl IMHENUHBIX HEPAaBEHCTB,
U300pakaThb pellleHHe CUCTeMbl HepaBeHCTB Ha
4YUCJIOBOW NPAMOMH.




OyHKIMH.
OcHOBHBIE
noHATHUA (5 4)

Tousarue ¢pyukiuu. Ob6sacts
OIIpesieJIeHUs] U MHOKECTBO
3HAYeHUH dyskIUN.
Crioco6b1 3a1aHMs QYHKIIHH.

I'padpuk bynknun. CoiicTBa
dyHKINH, MX OTOOpaKEHHE
Ha rpaduxe.

Ucnosnb30Barh (QYHKIIUOHATHHYI0O TEPMHHOJJIOTHIO U
CUMBOJIUKY.

Beruuciaars 3HAYEHUA pyHKIUT, 3aJITaHHBIX
dopmysnamu  (mpu  HEOOXOAUMOCTH  HCIIOJIb30BATh
KaJIbKYJIITOP); COCTABJATH TAGJUIBI 3HAYEHHH
dyHKITMH.

CrpouTts o Toukam rpaduxu QyHKITUN.

OnuceIBaTh cBOicTBa (DYyHKIINY Ha OCHOBE €€ rpaduye-
CKOTO IIPEJICTaBIEHUS.

HUcnosb3oBarh (QYHKIIUOHAIHHYI0O TEPMHHOJIOTHIO U
CUMBOJIUKY.

UcciaepoBarb TpuUMepbl TrpadUKOB, OTPANKAIOIUX
PpeaJIbHbBIE MPOIIECCHI U siBJIeHU . [IPUBOAUTH IPUMEPHI
MIPOIIECCOB U SIBJIEHUH C 33/ITaHHBIMU CBOHUCTBAMHU.

W cno1p30BaTh KOMIIBIOTEPHBIE IPOTPAMMOBI JIJIS 110-
cTpoeHusi rpa¢uKOB QYHKIMH U U3yUE€HUS UX CBOHCTB.

DOyHKINHU.
YucsoBbie
dbysaxmum (9 1)

YreHue u IIOCTPOEHUEe

rpaduKoB dyHKIUN.
IIpumepsr rpaduKoB
dyuKIMH, OTpaKAIOITUX

peapHbIe IPOIECCHI.
DyHKITIH, OIICHIBAIOIIIE
TIPSMYIO U 06pATHYIO
[IPOIIOPIMOHATIEHEIE
3aBUCUMOCTH, UX rpaduKH.
T'unep6oia. I'padux pyHKINT

y=x2

QyHknun y = x2, Y
= X3,
y =Jx, y = |x|; rpaduueckoe

pellieHre ypaBHEHUH U
CUCTEM YpaBHEHUH

Haxoaurh ¢ nomourpio rpaduka GyHKINN 3HAYEHUE
OTHOM W3 paccMaTpUBAaeMbIX BEJIMYHMH II0 3HAYEHUIO
JIPYTOH.

B HECJIOXKHBIX CIIyyasx BbIpa:KaTth ¢opMyioi 3aBuCHU-
MOCTb MEXK/Ty BEJTMINHAMU.

OnuchIBaTh XapakTep U3MEHEHHS OJHOU BEJIMYUHBI B
3aBUCUMOCTH OT H3MEHEHHs Jpyrod. PacmosHaBath
BU/IBI HU3ydaeMbIX byHKIUN. IToka3pIBaTH
cxXeMaTH4YeCKH II0JIOKEHWE Ha KOOPAWHATHOU ILJIO-
ckoctu rpadukoB QyHKIUN BUAA: Y = X2, Y = X3, Y = Yfx,
y=Ix|.

HUcnoas30BaTh dyHKIMOHATbHO-TPadUIecKue
npeacTraBjIeHusA 1A DENIeHUus U HUCCIIeZ0BaHUA
YpaBHEHHUH U CUCTEM ypaBHEHUN.

IIpumeHaTh nu@POBBIE PECYPCHI I IIOCTPOEHUS I'pa-
¢ukoB byHKIMI




IToBTOpEeHUE N
00001enue (6
4)

IToBTOpPEHME OCHOBHBIX
TIOHSATHH 1 METO/IOB KYPCOB 77
U 8 Ky1accoB, 00001IeHIE
3HAHUU

BpIGuparh, NpPHMEHSITb, OLEHHBATH CIIOCOOHI
CpaBHEHHS UYWCEJ, BBIYUCIEHUN, Npeobpa3oBaHUI
BBIPDAJKEHUH, pEllIeHNs yPAaBHEHUH.

OcyLIecTBIATh CaMOKOHTPOJIb BBITIOJTHSIEMbIX

JEMCTBUI W CaMOIIPOBEPKY pe3yJsbTaTa BBHIYMCIIEHHIA,
rpeobpa3oBaHU, TOCTPOEHUH.

Peurarp 3agauya U3 peaJ'leOﬁ KU3HU, NIPUMECHATH
MaTeMaTH4YeCKHe 3HaHUA JIA PEIIeHUA 3aaa4 U3 APYyrux
[IPEMETOB.

PeuraTh TEKCTOBBIE 3a/1a4y, CDABHUBATh, BHIGUPATH
CIoco0bI PEIIeHN 3aa91

9 KJIACC ( He menee 102 )

Z[efICTBPITeJIbHBIe qucja Kak

PaOHAJIBHBIX 1 UPPAIIHOHAIBHBIX YHCEJI.

Hassanu OCHOBHOE CoJep:KaHue OCHOBHBIC BH/bI JeATEILHOCTH 00Yy4YalOIIMXCsl DNeKTPOHH
€ pasaeJsa bIC
(Tembi) (uudpossbie)
Kypea (Uncio o0pa3oBare
JbHbIE
4acoB)
pecypchbl
Yucaa n PanmonaabHbIE yuca, PasBuBaTh npejcTaBIeHHa O YHCJIaX: OT MHOMXKECTBA
BBIUMC- WppaIMOHAIIbHbIE  YHCIIa, HATYpaJbHBIX YHCEJT [0 MHOKECTBA JIEHCTBUTEBHBIX
JeHu. KOHEUHble U OeCKOHEUHbIe YHCe.
HeiicTBu- JOeCATUYHbIE Jipo6wu. O3HAKOMHUTBCA C BO3MOXXHOCTBIO  IIPE/ICTaBJICHUSA
TeJIbHbIE MHOeCTBO  JIeHCTBUTEb- JIEHICTBUTEIBHOTO 4YHCIa KaK OECKOHEYHOH JIeCATHYHOM
:;‘c'"a (9 HBIX qucer; JpOOH, IPUMEHATD JIECSITUUHbIE IPUOTUKEHMS




OeCKOHEUHbIE  JIeCATUYHbIE
Jipobu. BzaumHo
O/THOBHAYHOE COOTBETCTBUE
MEXIY MHOKECTBOM
JIECTBUTEIbHBIX YHCENT W
MHO?KECTBOM TOYEK
KOODJIMHATHOM IIPAMOH.
CpaBHeHUe
JIeACTBUTEIbHBIX quCcet,
apudmeTnuecKkue JIeUCTBUS
c JIeACTBUTEIbHBIMU
YHCTIaMU.

[IpubnkEéHHOE 3HAUYEHUE
BEJIMYUHBI, TOYHOCTh
npubsmkenusn. OKpyryieHne
yuceJ. [Ipukujka u onjeHKa
pe3ybTaTOB BHIYHCIEHU

U3o6pax:kaTrs  JIEUCTBUTEJbHBIE  YHCIA  TOYKAMU
KOODJAMHATHOM MPAMOH.

3anuceiBaTh, CpPaBHUBATh ¥  YNOPAAOYHUBATH
JleHiCTBUTEIbHBIE YHCIIA.

BbBINMOJIHATH, COUETAsA YCTHBIE U NUCbMEHHbIE IIPUEMBI,
apudmMeTnUecKne JeHCTBHA C PAlMOHAJIBHBIMU
YUCIaMU; HAXOAUTh 3HAUEHUA CTelleHel ¢ IeJIBIMU
[IOKazaTeJsIMU U KOpDHEeH; BBIYHUCAATH 3HAYEHUs
YHCJIOBBIX BBIPAYKEHUI.

IHoxyuurs npejcTraBIeHue 0 3HAYUMOCTH
JIeACTBUTEJIbHBIX YHCEJ B NPAKTHYECKOU J1eATEIBHOCTH
yesioBeKa.

AHaiM3NpoBaTh U JAejJaTh BBIBOABI O TOYHOCTU
NPUOJIMIKEHUs JIEWCTBUTEILHOTO YHCJIA MPU pPElIeHUuU
3a3/1a4.

OKpYIJIATH JIeUCTBUTEJIbHBIE YKCJIA, BHIMOJHATH HPU-
KHAKY pe3yjbTaTa BBIUUCJIEHUN, OLEHKY 3HAuYeHUH
YHCJIOBBIX BHIPAYKEHUH.

3HaKOMUTHCA C HCTOPUEH Pa3BUTUA MaTEMaTUKHU

YpaBHeHudA u
HepaBeHCTBa.

YpaBHeHU
A ¢ OgHON
nepeMeHH
o (14 1)

JluneliHoE ypaBHEHHE.
Pemenue YpaBHEHUH,
CBOZALIUXCS K JIMHEHHBIM.

KsaznpartHoe YPaBHEHUE.
Pemenue YpaBHEHUH,

CBOZAIINXCA K KBaJAPATHBIM.
BukBagpaTHble ypaBHEHUS.

IIpumepsnt peuleHusa
VpaBHEHWH  TpeTbe U
4eTBEPTOU cTeneHein
pasoKeHueM Ha
MHOKHUTEJIN.

Pemrenuie JIpoGHO-

OcBal/IBaTb, 3aliIOMHUHATDh n l'lpl/IMeHﬂT])
rpaduyecKkue MeTOAbl I[IPH pEIIeHUd YpaBHEHHH,
HEPABEHCTB U UX CHCTEM.

PacmosHaBaTh I€JIbIe U IPOOHBbIE YpABHEHWS.

Pemiath JIMHEHbIE U KBaJpaTHble ypPaBHEHU,
YpaBHEHHs, CBOAAIIMECS K HHUM, MpOCTeHIne JpoOHO-
panroHaIbHbIE YPABHEHHUS.

IIpeasiaraTs BO3MOKHbBIE CIIOCOOBI PEIIEHHUs TEKCTOBBIX
3a71a4, OOCY:KJaTh UX W pelarb TEKCTOBBIE 3a7auu
Pa3HBIMU crtocobamu.

3HAKOMUTHCA C HCTOPYMEH PAa3BUTUA MaTeMaTUKU




PaIMOHATBHBIX YPABHEHUH.

PelieHue TEKCTOBBIX 3a7ja4
areOpanyecKuM METOZIOM.

YpaBHeHudA U
HEpaBeHCTBA.
Cucremspl
YPaBHEHHU

(14 9)

JluHeliHOE  ypaBHEHHE C
JIByMsl II€PEMEHHBIMH U €ro
rpaduk.

Cucrema JABYX JIMHEUHBIX
YpaBHEHUH c JIByMS
IIepeMeHHBIMU u eé
peuienue. PenieHue cucrem
JIByX YpaBHEHWH, OJHO W3
KOTOpPBIX  JIMHEHWHOE, a
JIPYrO€e — BTOPOU CTEIIeHH.

I'paduueckasn
HWHTEPIPETAIUs CUCTEMBI
YPaBHEHHH C IByMS
nepeMeHHbIMU. Pemenue
TEKCTOBBIX 3371a4
areOpanyecKuM Crocobom

OcBauBarh U MPUMEHATH IIPUEMBI PElIeHUs CHCTEMbI
JIByX JINHEMHBIX ypaBHEHUU ¢ JByMsA IIepEMEHHBIMU U
CUCTEMBI JBYX YPaBHEHUH, B KOTOPBIX OJHO YpaBHEHHE
He ABJIAETCS JINHEUHBIM.

HNcnoas30BaTh dyuKIIMOHANTBHO-TPadUYECKHEe
NPE/ICTABJIEHNUST JJI1 PpPEeleHNsT ¢ HCCIe OBaHUA
YpPaBHEHHUH U CUCTEM.

AHaiM3NpoBaTh TEKCThI 3aAad, pemarb HX
anrebpanvyeckuM Crocob0OM: MmepexoauTh OT CJIOBECHOH
hopMyIUPOBKH yCIOBHS 33/laud K aJreOpandecKou
MOJIEJTH TIyTEM COCTaBJIEHUS CHCTEMBl YpaBHEHUI;
pemarb  COCTaB  JIEHHYI0O CHCTEMy YpaBHEHUI;
MHTEPIPEeTUPOBATH Pe3YJIbTaT.

3HaKOMUTBHCA C UCTOPHEH Pa3BUTUA MaTEMaTUKU.

YpaBHeHudA U

HepaBeHCTBa.

Hepasencra
(16 9)

YucoBble HEPABEHCTBA U UX
CBOMCTBA.

JIuHeliHbIe HEPABEHCTBA C
O/THOU TIEpEMEHHOM U UX
peleHue.

CucremMbl JIMHEHHBIX
HEPABEHCTB C OTHOU
IIepeMeHHON U UX PellleHue.
KBagpaTHbIe HEPABEHCTBA U
UX pelieHue.

I'paduueckas
HUHTePIIpeTaIysA HepaBeHCTB
U CHICTeM HepaBeHCTB ¢

Yurars, 3anHChIBaTh, NOHUMATBh,
MHTEPIPETHPOBATH HepaBeHCTBA; HCIIOIb30BaTh
CHMBOJIUKY u TEpPMUHOJIOTHIO. BBINOJIHATH

mpeoOpa30oBaHUs HEPABEHCTB, WCIOJAb30BaTh IS
npeoOpa3oBaHUsl CBOMCTBA YKCJIOBBIX HEPABEHCTB.
PacnosHaBaTh JIMHEHHbIE U KBaJ[paTHbIE HEPABEHCTBA.
Peurars JIMHEHHble HEPABEHCTBA, CHUCTEMBI JIMHEHHBIX
HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIUX
KBaJI[pATHOE HEPAaBEHCTBO, M peEIIaTh HX; OOCYXKAATH
IIOJIyY€HHBIE PEIIEeHUs.

H3o0paxars DpelleHNe HEPaBeHCTBA U CHCTEMBI
HEPAaBEHCTB HA YHCJIOBOU IpAMOU, 3amHCHIBATH
PpellleHre ¢ HIOMOIIBIO CHMBOJIOB.




ABYyMs IIEPEMEHHBIMU.

Peurath KBaJ[paTHbIE HEPABEHCTBA, UCIIOIB3Ys rpadmye-
CKUe IIPe/ICTaBIEHNS.

OcBauBaTh U IPMMEHSTHh HEPABEHCTBA IIPU PEIIEHUN
PaBIMYHBIX 337]a4, B TOM YHCJIE IPAKTHKO-OPUEHTHPO-
BaHHBIX.

®yaknuu (16 Ksagpartuunas pyHkIus, eé Pacno3dHaBaTh BUJIbI HA3y4aeMbIX dyHK1IM;
) rpauK U CBOKCTBA. WTIOCTPUPOBATH cXeMaTH4eCKH, OOBACHATH
1lapaGona, KoopAUHATHI pacrosoeHre Ha KOOPAUHATHOH IJIOCKOCTU I'paduKoOB
BEpIIUHBI TapaboJIbl, 0Ch .
CHMMETPHUH T1apaboJIbl. dymxrmit sua: V =k, y =kx + b,y = -, y = ax?, y = ax’,
Crenenuble GyHKIUU C Y = 4%, Yy = |x| B 3aBUCUMOCTH OT 3Ha4eHUH Ko3PpDu-
HaTypa/IbHbIMU [IMEHTOB; ONKICHIBATh UX CBOHCTRBA.
ToKkasaTe/IAMM 2 1 3, UX Pacno3HaBaTh KBaJ[PaTHYHYI0 (GYHKIUIO 110 dOpMYyJIe.
;%i(bii?llé)ggl’gg;ay = kx, l'[pm;o;m'n: npuMepbl KBA/IDATUYHBIX 3aBUCUMOCTEN
y=kx+b,y-= y= U3 peasIbHOU JKU3HU, PUBUKHU, FeOMETPUU. BHIABIATH U
ax, 06001aTh OC2068HHOCTI/I rpaduika  KBaJ[paTUYHOU
_ _ _ HKIUU y = ax” + bx + c.
y=axty=Juy= x| qC)'i‘IpOl/ITb yn H300paXkaTh CXeMaTU4eCKH Tpaduku
KBaJ[PaTUYHBIX (PYHKIUN, 3aJJaHHBIX (OPMYJIaMH BU/A y
=ax’, y=ax*+q,y=akx+p?y=ax’+ bx+c
AHaJII/I3I/Ip0BaT]) U IIPDUMEHATD CBOMCTBa HU3y4YEHHBIX
yHKIINT 1714 UX TOCTPOEHUSA, B TOM YHCJIE C IIOMOIIBIO
U POBBIX PECYPCOB.
YucaoBbie ITousATue YHCIIOBOU OcBauBaTh U1 NPHMEHATHb HHJIEKCHbIe 0DO3HAuYEHUs,
nocJjie- I0CJIEZIOBATEJIBHOCTH.
AOBATE/JIBHOCT 3ananue CTPOUTH peueBble BhICKa3bIBAHMUA C HCIIOJIb30BAaHUEM
u (15 9) II0CTIEI0BATEIBHOCTH TEPMUHOJIOTHH, CBA3AHHOU c TIOHATHEM
I10CJIE/IOBATETBHOCTH.
pPeKyppeHTHOU (OpMyJIoi u AHa/IN3UPOBATH dopmyy n-ro YyJjieHa

¢opmysioii n-ro wieHa.
Apudmermueckas u
reomeTpuyeckas
nporpeccunt. PopMyJIbl N-TO

IIOCJIeI0BATe/IbHOCTY U peKyppPeHTHYI0 GOpMyJly u
BBIYHUC/IATH WIEHBl IOCJIE0BATEIbHOCTEH, 3aJaHHBIX
STUMHU GOPMYIAMHU.

YcraHaB/JIMBaTh 3aKOHOMEPHOCTh B  ITOCTPOEHUH




wieHa apuMeTHIECKOU U
reOMEeTPUYIECKOHN
IIPOTPECCUH, CyMMBbI ITEPBHIX
7 WIEHOB.

N3o6parkeHue 4JIEHOB
apudmeTUIecKon u
reoMeTpUYEeCcKOU

IIporpeccuii TOYKaMHU Ha

KOOPAWHATHOU IIJIOCKOCTH.
JINHEHHBIH 1
SKCTIOHEHITUAIBHBIN POCT.

Cr102KHbIe TPOIIEHTHI

[IOCJIEIOBATEJIBHOCTH,  €CJIM  BBIIHCAHBI
HECKOJIBKO €€ YJIEHOB.
Pacro3dHaBarh apuU(PMETHUYECKYI0O U TI'€OMETPUYECKYIO
IIPOTPECCHUHU IIPU PA3HBIX CIIoco0axX 3ajaHuUs.
PewmraTsh 337]1a4 C HCIIOJIb30BaHUEM (DOPMYJI N-TO WIeHA
apudMeTUUeCKOH U TeOMETPUYECKOH IIPOrPeccHi,
CYMMBI [IEPBBIX /1 YIEHOB.
Uso0paxkarbp WIEHBl IIOCJIEJOBATEIbHOCTH TOYKAMH Ha
KOOP/IMHATHOW IUIOCKOCTH. PaccMarpuBaTh HPUMEPHI
IPOIECCOB W SABJEHUNH U3 PEAIbHOH JKU3HH,
WUTIOCTPUPYIOIE  H3MeHeHHe B  apu(pMeTHYeCKOU
MIPOTPECCHH, B TEOMETPUUYECKOH MPOTpeccur; n300pakaTh
COOTBETCTBYIOIIVE 3aBUCIMOCTH TpaiecKu.
Pewarh 3agauu, CBsI3aHHbIE c YHCIJIOBBIMU
TIOCJIE/IOBATELHOCTSIMU, B TOM YHCJIE 33/]JaUd U3 PeaIbHOU
JKH3HH C HCIIOJIb30BAHHEM ITU(MPPOBBIX  TEXHOJIOTHH
(a7eKTpOHHBIX TaOIHUI, TpadUUECKOTO KaJIbKYJIATOpA U
T.IL.).
Pemarp 33/1a4d HA CJIOJKHBIE TPOIEHTHI, B TOM YHCJIE
33/layd U3 PEAIbHOUW NPAKTUKUA (C HCIOJIb30BAHUEM
KaJIbKyJISITOPA).

repBbIe

3HAKOMUTHCA C ncropueifl Pa3sBUTHUA MAaTEMATUKU

IToBTOpEHME,
00001eHue,
cucreMaTu3anu
A 3BHAHUM!

(18 u)

Yucia u BBIYMCJICHUA
(3amuck, cpaBHEHUE, IEUCTBUS
¢ IeHCTBUTEIbHBIMU YHC/IAMU,
YKCIJIOBAsi IPSIMast; MPOIEHTHI,
OTHOIIIEHUS, TIPOIIOPIINY;
OKpyTJIeHWE, TNpUOIIKeHHe,
OIleHKa; peIleHHe TEKCTOBBIX
3a7a4 apudMeTHIeCKUM
cI10cooom)

OmnepupoBaTh MOHATUAMHU: MHOXKECTBO, TOJIMHOKECTBO,
omepanuy HaJ, MHOXKECTBAMH; HMCIOJIb30BaTh rpadude-
CKO€ TIpEeZICTaBJIEHHE MHOXKECTB JUJIS OIHCAHUS PETbHBIX
TIPOIIECCOB U SIBJIEHUWM, TPHU PEIIeHUH 3a7iad U3 JPYTUX
y4eOHBIX TTPEIMETOB.
AKTyaJ]P[3HPOBaTb TEPMUHOJIOTUI0O W OCHOBHBIC HeﬁCTBHﬂ,
CBsI3aHHBIE ¢ 4HCcJAaMu: HATYpajJbHOE 4YHCIO, MPOCTOE U
COCTaBHOE 4YHUCINA, JEJIUMOCTh HATypajbHBIX YHCEIl,
MpU3HAKU JEJIUMOCTH, LEJO€ YHUCIIO0, MOJAYJb 4HCIa,
OOBIKHOBCHHAS M JICCATUYHAS IPOOH, CTAHAAPTHBIA BUJ




guciaa, — apuMETHYCCKUA  KBAJPAaTHBIA  KOPCHb.
BBINOJIHATH JelcTBUA, CpaBHUBATh Hu
YHOPAAOUYMBATH YNCJIA, [IPEACTaBIATh 4YMCIA Ha
KOODJIMHATHOM IPSAMOU, OKPYIVIATH YUCJIA; BBHIMOIHATH
IPUKUAIKY M OIEHKY Pe3yJIbTaTa BhIUYNCIEHHH.

Pemiatp  TeKCTOBBIE  3agauyd  apUPMeTHYECKUM
cIIocoboM. Pemarb NpakTUYeCKue 3aza4u,
cofiepKalye IPOLEHTHI, JOJIM, YacTH, BBIpakalolliue
3aBUCHUMOCTH: CKOPOCTh — BPEMs — PACCTOSIHUE, IleHa —
KOJIMYECTBO — CTOMMOCTh, OOBEM PabOTBI — BpeMs —
[IPOU3BOIUTEIBLHOCTD TPYZA.

Pazouparsh peasibHBIE JKU3HEHHbIE CUTyaIuH,
dopmysupoBaTh UX Ha fA3bIKE MaTeMaTUKU, HAXOAUTH
pelieHue, MIpUMeHss MaTeMaTHYeCKUN ammnapar,

HUHTEPIPEeTHPOBATh PE3yJIbTaT

Asareopanueckue
BBIPpasKEeHU S
(mpeobpasoBanue
anreOpanyvecKux BHIPAXKEHUH,
JIOIyCTHMbIe 3HAUEHMUS)

OHepHpOBaTI) IMOHATHUAMM: CTEIIE€Hb C I eJIbIM

ToKasarejieM, apu@METHYECKUN KBa/JPATHBIA KOPEHD,

MHOTOYJIEH, ajirebpandecKast ApoOb, TOXKIAECTBO.
BBIIIOJTHATH OCHOBHBIE J€WCTBHA: BBIIIOJTHATh PACYETHI
mo ¢QopmysaMm, 1TpeoOPa3OBHIBATH IIeJible, APOOHO-
paloHaIbHbIE BBIPAYKEHUS W BBIPAYKEHUs C KOPHIMH,
peayin30BbIBATh PA3JIOKEHNE MHOTOUIEeHa Ha MHOMKHUTEH,
B TOM YHCJIE C HCIOJIb30BaHHEM (OpPMys PA3HOCTH KBa-
paTOB ¥ KBaj[paTa CyMMbI ¥ Ppa3HOCTH; HAXOJUTh
JIOIyCTUMble ~ 3HAa4YeHUsA IE€PEMEHHBIX I  JIPOOHO-
paIMOHATBHBIX BBIPAJKEHUH, KOpHelT MoaeanpoBarh ¢
OMOIIHI0 (DOPMYJI PeaIbHbIE IPOIIECCHI U SBJICHHS.

®@yukuuu (IIOCTPOEHUE, CBOU-
CTBAa M3YyYEHHBIX (DYHKIUH;
rpaduyeckoe perieHue
YPaBHEHUH U UX CUCTEM)

OnepupoBath MOHATHAMM: (QYHKIUA, rpaduk GyHK-
OWUH, HYJH (PYHKIUU, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
IIPOMEKYTKH BO3PACTaHUsA, YObIBAHUSA, HANOOJIbIIIEE U
HauMeHblllee 3HaUeHUA QYyHKITIH.




AHaIM3MpOBaTh, CPAaBHUBATh, OOCY:KJZATh CBOMCTBA
dyuKIUN, cTpOUTH UX TPadUKH.
OnepupoBaTh HOHATHAMMU: IIPAMAA IIPOIIOPLIUOHAIb-
HOCTb, OOpaTHas NPONOPIIMOHAIBHOCTb, JIMHEHHAs
yHKIHA, KBaJlpaTu4yHas yHKIUA, mapabouia,
rumnepboa.
HUcnons3oBars rpaduku Ui ONpeJIeJIEHUs] CBOKUCTB,
MPOIIECCOB UM 3aBUCHMOCTEHN, /Ul PpeLIeHUs 3a/1ad U3
JIDYTUX Yy4eOHBIX IIPEIMETOB U PpeajbHOH JKU3HU;
MOJEeJUPOBAaTh C IIOMOIIbI0 TPadUKOB peayibHbIE
IIPOLIECCHI U ABJICHUA.
Beipa:kaTrs ¢dopmysiaMu 3aBUCHMOCTU MEXIy BEJIUYU-
HaMU

[Ipu pa3paboTke paboueil mporpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHUM JIOJKHBI OBITH YUTEHBI
BO3MOXXHOCTH HCITIOJIb30BaHUSI AJIEKTPOHHBIX (IIU(PPOBBIX) 00Pa30BATEIBHBIX PECYPCOB, SBJISIOIIUXCS
y4eOHO-METOIMYECKUMHU MaTepHajaMu (MYJIbTUMEIUNHBIE TPOrpaMMBbl, 3JIEKTPOHHbIE YYEOHUKU U
3a/la4YHUKH, JJIEKTPOHHbIE OMOINOTEKH, BUPTYalbHbIE JJAOOPATOPUM, UTPOBBIE MPOTPAMMBI, KOJUIEKIIMH
UPPOBBIX 00pa30BATENBHBIX PECYPCOB), UCIOIB3YEMBIMU JIIsi OOYYEHHUS W BOCIHUTAHHS Pa3IMYHBIX
Ipynn MOJIb30BaTeNeH, MNpeACTaBIEHHBIMU B AJIEKTPOHHOM (LM(POBOM) BHUIE U pPEATU3YIOLIUMU
nunaktuiaeckue Bo3MoxkHocTH MKT, comepkaHne KOTOPBIX COOTBETCTBYET 3aKOHOJATEILCTBY 00
o0pa3oBaHHH.




PABOYAA TTPOTPAMMA YYEBHOI'O KYPCA «(T'EOMETPUS». 7-9 KJIACCBHI

HEJN U3YYEHUS YYEBHOT'O KYPCA "I'EOMETPUSA"

«MareMaTHKy y’Ke€ 3aT€M y4UTb HaJ0, YTO OHA YM B MOPAJOK IIPUBOAUTY», — IHUCAT BEITUKUN
pycckuil yuensli Muxaun BacunbeBuu JIoMOHOCOB. I B 3TOM COCTOMT OJIHA M3 JBYX LEIEH
0o0y4yeHMsI T€OMETPUU KaK COCTAaBHOM YacTW MaTEMAaTUKU B IIKOJe. DTOH LEIH COOTBETCTBYET
JI0Ka3aTelbHas JIMHMUS I1penoaaBaHust reomerpuu. Crenys IpeacTaBieHHOW — paboueit
nporpaMMe, HauyMHas C CEIbMOro Kjacca Ha YpOKaXx TIeOMEeTpUH OOYYaroLUiics y4uTCs
IIPOBOJIUTH JIOKA3aTEJIbHBIE PACCYKICHHUs, CTPOUTDH JIOTUYECKHE YMO3AKIKOYECHUS, JOKa3bIBATh
VICTUHHBIC YTBEP)KICHHS U CTPOUTH KOHTP NPUMEPHI K JIOKHBIM, IIPOBOAMUTH PACCYKICHUS OT
«IIPOTUBHOTO», OTIUYATh CBOWCTBA OT IPU3HAKOB, (OPMYIHUPOBATH OOpAaTHBIC YTBEPKICHUSI.
VY4eHHUK, OBJIQAEBIIMI HCKYCCTBOM pacCyXJaTb, OylIeT NPUMEHATh €ro M B OKpY’Karoulen
JKU3HHU.

Kaxk nucain reomerp u nenaror Mrops @enoposud lllapeirus, «1r01pMH, TOHUMAKOIUMHI, YTO
TaKoe JO0Ka3aTelIbCTBO, TPYAHO M JaXe HEBO3MOXXHO MAaHHUITYJIMpPOBaTh». M B 3TOM cOCTOUT
BaXHOE BOCIUTATEJIbHOE 3HAYCHHE M3Yy4YEHHUS I'€OMETPUH, IPHUCYIIEe UMEHHO OTEUECTBEHHOMU
MaTeMaTU4YeCcKor IIKosie. BMecre ¢ TeM aBTOpbl IPOrpamMMmbl IPEAOCTEPETAOT YUUTENST OT
U3IMIIHEero ¢opmainu3Ma, OCOOEHHO B OTHOLUIEHMHM Hadyal W OCHOBaHMM TIe€OMETpHUH.
O®panny3cknii MareMatuk JKan J[beOHHE IO 3TOMyY IIOBOJY BbICKa3ajics Tak: «HTo kacaercs
JIETUKATHOM NMpOOJIEMBbl BBEACHUS «aKCHOM», TO MHE Ka)KEeTCs, YTO Ha IMEPBbIX HOpax HYKHO
BOOOIIIE N30eraTh MPOU3HOCUTH caMo 3TO ciI0BO. C IPYroi e CTOPOHBI, HE CIEAYeT YIyCKaTh
HU OJIHOM BO3MOXHOCTH J1aBaTh NPUMEPHI JIOTHYECKUX 3aKJIFOYEHUH, KOTOpbIE Ky/a B OOJbIIeH
Mepe, YeM HJesd AaKCUOM, SBISIOTCS HUCTUHHBIMH W €IUMHCTBEHHBIMH JBUTATEISIMHU
MaTEMaTUYECKOTO MBILUICHUS».

Bropoil nenbro uM3yd4eHHs T€OMETPUU SBISECTCA HCIIONb30BAHHE €€ KaK MHCTPYMEHTA IIpU
pEeLICHMH KaK MaTeMaTHYEeCKUX, TaK U IPAKTUYECKUX 3aJay, BCTPEYAIOLUXCS B PEalbHON
*KU3HU. OKOHYMBIIMK KypC T€OMETPUHU HIKOJBHUK JIOJDKEH OBITh B COCTOSSHUU OIpPEAEIUTH
reOMETPUYECKYI0 (PUTypy, ONHUCAaTh CIOBAaMH JIAaHHBIA 4epTEX WM PUCYHOK, HAWTH IuIOImaib
3€MEJIbHOTO y4YacTKa, pPAacCYUTaTh HEOOXOAMMYIO [UIMHY ONTOBOJIOKOHHOTO KaOens Wi
TpeOyeMble pa3Mephl rapaxka Ui aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpasi, BEIYUCIUTENIbHAS
JUHUSA B W3y4YEHUU TeOMETpUM B IIKojie. /[aHHas mpakThyeckas JIMHHS SIBISIETCS HE MEHee
Ba)XHOH, yem nepBas. Emé [Ilnaton npeanuceiBan, utoOs! «rpaxkaane [IpekpacHoro ropoaa Hu B
KOEM ClIy4yae He OCTaBJISUIM T€OMETPUIO, BE/lb HEMAJIOBAXKHO JJake MOOOYHOE €€ MPUMEHEHUEe —
B BOCHHOM JI€JI€ J1a, BIIPOYEM, U BO BCEX HAYKaX — JUIS JIYYLIETO UX YCBOCHUS: MBI BE/Ib 3HAEM,
Kakasi OecCKOHEeYHas pa3HUIla CYIIECTBYET MEXIYy YE€JIOBEKOM MPUYACTHBIM K T€OMETpUHU U
HEeMpUYacTHBIM». JlJIi 3TOro YYMTENI0 PEKOMEHIyeTcsl MoJA0MpaTh 3aJadd MPAKTHYECKOTO
Xapakrepa Ul pacCMaTpPUBAaEMbIX TEM, YYUTh JETE€d CTPOUTh MaTeMaTH4EeCKUEe MOJIEIU
pealbHBIX JKU3HEHHBIX CUTyalluil, I[POBOJUTH BBIYKMCIECHHS U OLICHUBAThb AaJI€KBAaTHOCTb
MOJIy4eHHOro pe3ynprara. KpaiiHe BaXXHO MNOTYEPKUBATH CBSI3M TE€OMETPUM C JAPYTHMH
npeaMeTaMi, MOTUBUPOBATh MCIOJIb30BATH ONpPEENEHHUs] T€OMETPHUUECKUX (UTYp M MOHSATHUH,
JEMOHCTPHUPOBATh MPUMEHEHHUE MOJTYyYSHHbIX YMEHUI B GU3MKE U TeXHHUKe. DTH CBSI3U Haubouee
APKO BUIHBI B TeMax «BekTopbl», «TpUroHOMETpUYECKHE COOTHOLIECHU», «MeToa KoopauHaT»
u «Teopema I[Tudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IITAHE

CormacHo ywyeOHOMY Miany B 7—9 kiaccax wu3ydaercs y4deOHBIA Kypc «['eomeTpusi»,
KOTOPBII BKJIFOYAET CIIEAYIOIINE OCHOBHBIE Pa3/ieNbl cofepxkanus: «I eoMmerpudeckue Gpurypsl u
UX CBOWCTBa», «3MepeHne reoMeTpuYecknx BeUYMH», a Takke «/[ekapToBbl KOOpPAWHATHI HA
TUTOCKOCTHY, «BekTopbi», «/IBrmkeHus miockoctm» U «I[IpeodpazoBanust mogo0us».

VY4eOHBIN TUIaH MperycMaTpUBaeT M3yueHHe TeOMETpUM Ha 0a30BOM YPOBHE, MCXOJs U3 HE
MeHee 68 yueOHBIX YacoB B y4ueOHOM rojly, BCEro 3a Tpu roga o0yyenus — He MmeHee 204 qacos.



COJEPKAHUE YYEBHOI'O KYPCA "TEOMETPUS" (110 TOAAM OB YYEHUS)

7 KJIACC

HavanpHbple nonsATuss reomerpuu. Touka, mpsimasi, OTPE3OK, Jiyd. Yroin. Buabl yrios.
BepTtukanbHele W cMeXHBIE yriabl. buccektpuca yrna. JlomaHas, MHOTOYroJbHUK.
[TapaienbHOCTh ¥ MEPIICHIUKYISPHOCTD MPSIMBIX.

Cummetpuunble (urypbl. OCHOBHBIE CBOMCTBa OCeBOM cMMMeTpud. [IpuMepsl cCUMMETpUH B
OKpPY’KaroIlleM MUpE.

OcHOBHbIE MTOCTPOCHUS C TIOMOIIBIO UPKYJS W JuHeliku. TpeyronbHuk. BeicoTa, Mmeanana,
OuccekTpuca, uX CBOMCTBa.

PaBHOOeIpeHHBIN 1 PABHOCTOPOHHUM TPEeYTrobHUKU. HepaBeHCTBO TpeyroiabHHKA.

CpoiicTBa M IpU3HAKU paBHOOeApeHHOro TpeyrosibHUKa. [lpu3Haku  paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa U MpU3HAKK NApAIIIEIbHBIX NpIMbIX. CyMMa yIiIoB TpEyroyibHUKA. BHeTHue yriib
TpeyrojbHUKa.

[IpsimoyronbHBIA  TpeyronbHUK. CBONCTBO MeAUAHBl MPSIMOYTOJIBHOTO TPEYrOJbHUKA,
npoBeAEHHOW K rumoreHy3e. llpu3Haku paBeHCTBA MPSMOYTOJbHBIX TPEYTrOJIbHUKOB.
[TpstMOyTONBbHBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBenctBa B reoMeTpuu: HEpaBEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JJIUHE JIOMAHOM,
TeopeMa O O0JIbILIEM yIiie U OOJIbIIEH CTOPOHE TPEeyroyibHUKA. [leprneHauKyIsp 1 HaKJIOHHAas.

I'eomeTpuueckoe Mecto Touek. bruccekTpuca yriia u cepeAMHHbBIN MEPHIEHAUKYISP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.

OKpy>XHOCTb U KpYT, XOpJa U IMaMeTp, UX CBOWCTBA. B3aMHOe pacnosioxkeHne OKPYKHOCTH
u npsamoi. KacarenpHas u cekymas K OKpyXHocTH. OKpYXKHOCTb, BIIMCaHHasT B YIOJ.
BnucanHnas u onvcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYersipéxyronpauku. IlapamnenorpamMM, ero npusHaku M CBOMCTBAa. YacTHele ciydyau
napauienorpaMMoB (TIPSIMOYTOJIBHUK, POoMO, KBaJapaT), UX NpPU3HAKU U cBoicTBa. Tpamerus,
paBHOOOKas Tpamneuus, e€ CBONCTBa U npu3Haku. [IpsimoyronbHas Tpaneuus.

Meton yaBoeHusa menuansbl. llenTpansHas cummerpus. Teopema @aneca u Teopema o
MPONOPLUOHAIIBHBIX OTpE3Kax.

CpenHue MMHNAN TpEyroJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrosibHUKa.

[TogoOue TtpeyronapuukoB, KodbdumueHT moaodus. [IpuzHaku mNOMOOHS TPEYrOJIbHHUKOB.
[TpumeHeHne mog0OMs IPU pelIeHUH TPAKTUYECKUX 3a/1a4.

CaoiicTBa momaaeii reomerpuueckux ¢uryp. @opMyibl Ui MIIOMAAN TPEYroJbHUKA,
napaiuenorpaMma, pom6a u Tpanenuu. OTHOIIEHHE TUIOIIAAeH TOJOOHBIX (UTYD.

Brruncnenue miomaaei TpeyroibHIKOB M1 MHOTOYTOJIbHUKOB Ha KJI€T4aTo Oymare.

Teopema [ucgaropa. [Ipumenenue teopems! [ludaropa npu pemeHnn MpakKTUYECKUX 3a1a4.

CuHyc, KOCHHYC, TaHI'€HC OCTpPOrOo yIja HpsIMOYToOJILHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. Tpuronomerpuyeckue GpyHkiuu yrioB B 30°, 45° u 60°.

BrnucanHple M LEHTpanbHBIE YIUIBI, YroJl MEXIy KacaTelIbHOM M XOpPIOH. YTIbl MEXIY
XOopAaMM M CEKyllMMHU. BrnucaHHble M ONUCaHHBIE YETBIPEXYTOJIBHMKH. B3anMHoe
pacmoyioxkeHue AByX OKpyxkHocTed. Kacanme oxpyxknocTeit. OOmme kacaTelnbHBIE K JBYM
OKPYKHOCTSIM.

9 KUIIACC



Cunyc, kocunyc, Tanrenc yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopmyJibl TPUBEICHHUS.
Pemenue tpeyronpHukoB. Teopema KOCMHYCOB M T€OpEMa CHHYCOB. PellleHre npakTH4ecKux

3aaa4 C UCII0JIb30OBAHUEM TCOPEMBI KOCUHYCOB U TCOPEMBI CUHYCOB.

[IpeobpaszoBanue nogobus. [logodue cOOTBETCTBEHHBIX AJIEMEHTOB.
Teopema 0 MPOU3BEACHUH OTPE3KOB XOPJ, TEOPEMBI O MPOM3BEACHUU OTPE3KOB CEKYIIHX,

Teopema O KBaJ|paTe KacaTeIbHOM.

Bektop, nnuHa (MOAYNb) BEKTOpa, COHAINpPABJICHHBIE BEKTOPbI, IMPOTHUBOIOJIOXKHO

HaIlpaBJICHHBIC BCKTOPbI, KOJUIMHCAPHOCTHL BCKTOPOB, PABCHCTBO BCKTOPOB, OICpAllMKW HaL

BCKTOpaMH. Paznoxenne BCKTOpPaA IO ABYM HCKOJIJIMHCAPHBIM BEKTOpPaM. KOOpI[I/IHaTBI BEKTOpa.
CKaHHpHOG IMPOU3BCACHUC BCKTOPOB, IPUMCHCHUC AJI HAXOKACHUA IJIMH U YTJIOB.
HeKapTOBBI KOOPJAHWHATBI Ha INIOCKOCTH. Y];)aBHeHI/IH HpHMOﬁ U OKPYXHOCTH B KOOpAMWHATAX,

NepeceueHe OKPY>KHOCTEH U MPAMbBIX. MeTO] KOOpAUHAT U €ro MPUMEHEHHE.

HpaBI/IHBHHe MHOI'OYT'OJIbHHUKH. ZL]'II/IHa OKPYKHOCTH. Fpaz[yCHa;I U paaraHHas MEpa Yyriia,

BBIUMCJIEHHE JUIMH OyT OKpy>kHOCTel. [lnomane kpyra, cektopa, cerMmeHTa.

JIBUKEHUSI TUIOCKOCTH M BHYTPEHHHME CUMMETPUM (QUIYyp (3JI€MEHTApHBIE IMPEACTABICHUS).
[TapannensHbii iepeHoc. [1oBopoT.

IIJIAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATBI OCBOEHU S PABOUYEMN
MPOI'PAMMBI KYPCA (110 TOIAM OBYYEHUSA)

OcBoenne yqe6H0ro Kypca ((FeOMeTpI/IH» Ha YPOBHC OCHOBHOI'O 061]_[61"0 06p830BaHI/IH
JOJIDKHO obecreynBaTh AOCTHIKCHHUC CICAYIOIUX MPECAMETHBIX O6paSOBaTeJ'IBHBIX pPE3yJIbTATOB:

7 KJIIACC

PacnioznaBaTh n3yueHHbIE reOMeTpUUECKUEe (PUTYPBI, OTIPEAEIIATh UX B3aUMHOE
pacrioyio’keHue, n300pakaTh reOMeTpuiecKre (GUTyphl; BBIMOIHATE YEPTEXKH M0 YCIOBHIO
3amaun. MI3MepATh IMHEWHBIE U YITIOBBIE BEIMYUHBI. Pemars 3a1a4n Ha BBIYMCIICHHUE JUTUH
OTPE3KOB U BEIIMYUH YIJIOB.

Jlenatb rpy0yro OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYHH MIPEIMETOB B pealbHON XKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. PaznnuaTe pa3mMepsl STUX 00BEKTOB MO NOPSAIKY BETHUNHBI.
CTpouTh 4epTEXN K TEOMETPUUECKUM 3aJa4aM.

[Tonwp30BaTbCs MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, MCIIOJIb30BaTh IPU3HAKH U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEIIEHUH 3aj1au.

[IpoBOINTH TOTHUYECKHE PACCYKIECHHUS C UCIIOJIB30BAHUEM I'€OMETPUUYECKHX TEOPEM.
ITonp30BaTbCs MpU3HAKAMU PABEHCTBA NPSAMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MeJIMaHbl, TPOBENEHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUN
F€OMETPUYECKHX 3a/1au.

OnpenensT NapajiieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢ HUMHU
cekymas. Onpenenars napaieJbHOCTb NMPSAMBIX C IIOMOILBIO PAaBEHCTBA PACCTOSHUM OT TOUYEK
OJIHOM IIPSIMOM J10 TOYEK IPYrou MPsSMOH.

Pemate 3a1aun Ha KiieT4aTol Oymare.

[IpoBOANTH BHIYHMCIEHUS M HAXOJIUThH YHCIIOBbIE M OYKBEHHBIE 3HAUEHUS YTJIOB B
TEOMETPUYECKHX 3a/1a4axX C UCIOJIb30BAHUEM CYMMBI YITIOB TPEYTOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX IIPU NEPECEUCHNUHN ABYX MapaljieIbHbIX
IIPSIMBIX CEeKyIlel. PemaTs mpakTHYecKue 3aa4i Ha HaX0K/ICHUE YIJIOB.

BrnaneTts noHsTHEM reOMETPUYECKOI0 MECTA TOUEK. Y METh ONPEAEIATh OMCCEKTPUCY yIia U
CEPEIUHHBIN NIEPIEHANKYJIAP K OTPE3KY KaK T€OMETPUYECKHE MECTa TOUEK.



@opMynHpOBaTh ONPENEICHUS OKPYKHOCTU U KpyTa, XOpAbl U JUAMETPa OKPYKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMH. Y METh IPUMEHSTH 3TH CBOMCTBA MPU PEIICHUY 3a]1ay.
Brnagets moHsATHEM ONMUCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€ LIEHTP.
[Tonb3oBaTbes pakTamMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA ITEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CEPEAUHHBIC IIEPIICHIUKYIISAPBI K CTOPOHAM TPEYIrOJbHUKA
MIePECEKAIOTCs B OJJTHOM TOUKE.

BitageTs noHsATHEM KacaTelbHON K OKPYKHOCTH, I10JIB30BATLCS TEOPEMOH O
MEPIEeHIUKYJIAPHOCTH KacaTelbHON U paJnyca, IPOBEIEHHOTO K TOUKE KAaCaHHUS.
ITonp30BaThCs HpOCTGfIHIPIMH TCOMCTPUICCKUMU HCPABCHCTBA MU, IOHUMAThb UX
MIPAKTUYECKHUI CMBICII.

HpOBOI[I/ITB OCHOBHBIC TCOMCTPUUICCKHUEC ITOCTPOCHU A C IOMOIIBIO HUPKYJIIA U JIMHEUKU

8 KIIACC

Pacrio3naBaTh OCHOBHBIE BUJIBI YETHIPEXYTOIBHUKOB, MX JIEMEHTHI, T0JIb30BATHCSA MX CBOMCTBAMU MpHU
pElIeHNH TeOMETPUUECKUX 3a]1ad.

[IpuMeHaTh CBOMCTBA TOUKH MepeceueHusl MelnaH TpeyroibHUKa (LIEHTpa Macc) B peIIeHUH 3a/1a4.
Brnanets monsiTueM cpeaHel IMHUU TPEYTOJIbHUKA U Tparelny, IPUMEHITh X CBOMCTBA MPH pEIIEHUU
reOMETPUUYECKHX 3a1au.

ITonb3oBaThcs TeopeMoil daneca U TeopeMoOil 0 MPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHSATh UX JJIA
pelIeHns MpakTUYeCKUX 3a/a4.

[IpumensTh npu3HaKy MOJOOHS TPEYTOIbHUKOB B PEIICHUH T€OMETPUYECKUX 3a1ad.

[onw3oBatscs Teopemoii [Tudaropa ans pemeHns TeOMETPUUECKUX M MPAKTUIECKUX 3a/1a4.

CtpouTh MaTeMaTHYECKYIO MOJIENIb B IPAKTHUYECKUX 33]]a4ax, CAMOCTOSTEIbHO JeNaTh UepTéxX U Ha
XOAMNTH COOTBETCTBYIOLINE AJIHHBI.

Brnaners NOHATHSIMU CHHYCA, KOCHHYCa M TAHT€HCA OCTPOTO YIJIa MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
[Tonbp30BaThCs STUMU MOHATHUS MU JUISI PELICHUS IPAKTUYECKUX 3a7ad.

BrraucinsaTh (pa3nuuHbIME cIoco0aMHu) TUIONIAIh TPEYTOIbHUKA U IO MHOTOYTONBHEIX QHUTYD
(MoB3ySCh, T/Ie HEOOXOIUMO, KaIbKYyISATOPOM).

[IpuMeHsTh MOoMyYeHHbIE YMEHHS B IPAKTHYECKUX 3aa4uax.

Brnaners MOHATHSIMH BOMCAaHHOTO M LEHTPAIBHOTO YIJIa, HCIIOJIB30BATh TEOPEMBI O BIIMCAHHBIX YIJax,
yriax MeXIy XOpAaMH (CeKyIIUMH) U yTiIe MEeXAY KacaTeIbHOW 1 XOpJOH NPH PEeLICHUH
reOMEeTPUYECKHUX 3ajay.

Bragets moHATHEM OMUCAHHOTO YETHIPEXYTOJIBHUKA, TIPUMEHSITH CBOMCTBA OMHCAHHOTO
YeTHIPEXYTOJIbHMKA IPH PELICHNH 3a]1a4.

[IpuMeHaTh noy4YeHHbIE 3HAHUSI HA TIPAKTUKE — CTPOUTh MaTeMaTUYeCKHe MOJEIH JIs 3a/1a4
peabHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYMCICHUS C IPUMEHEHHEM T10100Us 1
TPUTOHOMETPHH (TI0JIB3YSICh, TJe HEOOXOMMO, KaIbKYJIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPpUUYECKUE PYHKIIMHU OCTPBIX YIJIOB, HAXOAUTD C UX IIOMOIIBIO Pa3IMYHbIE
3JIEMEHTBHI PSMOYTOJIBLHOTO TPEYToJIbHHUKA («PEIIeHHE TPSIMOYTOIbHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ TOMOIIBIO KaJIbKYJISTOPA) JUIMHBI M YTJIbI ISl HETaOJIMYHBIX 3HAUEHUH.
[Tonp30oBatbes hopMynaMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIECTBOM JIJIS
HAax0KJICHHs COOTHOIIEHUI MEXy TPUTOHOMETPHUYECKUMH BETNYNHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXOKICHHS Pa3JIN4HbIX 2JIEMEHTOB
TPEYroJIbHUKA («pEIIEHUE TPEYTOJbHUKOBY), IPUMEHSTh UX IIPU PEIIEHUN T€OMETPHUECKUX
3a/1ad.



e Biagers NOHATUSAME NPEOOPa30BaHUS MOI00HUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢buryp.
e Ilonb3oBarbcs CBOMCTBAMU OJOOUS IPOU3BONIBHBIX (PUTYP, YMETh BBIUYUCIATH JIMHBI U
HaXOJUTh YIJbl y NoJ00HBIX (uryp. [IpuMeHsTs cBOMCTBAa MOAOOMS B IPAKTUYECKUX
3ajadax.
YMeTh NpUBOAUTH IPUMEPHI MOAOOHBIX (GUTYP B OKPYKAIOLIEM MUDE.
e Ilosb30BaTbCs TEOpEMaMu O MIPOU3BEAECHUN OTPE3KOB XOP, O IPOU3BEACHUH OTPE3KOB
CEeKYIIMX, O KBaJpaTe KacaTeJbHOM.
e [lonp30BaThCs BEKTOPAMH, TIOHUMATh UX TEOMETPUUECKUN 1 (PU3NUECKUN CMBICT, TPUMEHSTh
UX B PELICHUU T€OMETPUUYECKUX U (PU3MUECKUX 3ajau.
e I[lpuMeHsTH CKaIIPHOE POU3BEIEHUE BEKTOPOB JUIsl HAXOXKACHUS JUIMH U YIJIOB.
e [lonb30BaThCs METOIOM KOOPAMHAT HA INIOCKOCTH, IPUMEHSThH €r0 B pEIIEHUH
rE€OMETPUUYECKUX U MPAKTUYECKUX 3a/a4.
e Biagers NOHATUSAMU IPABUIBHOIO MHOTOYTOJIBHUKA, JUTMHBI OKPY’KHOCTH, JUIMHBI 1yTH
OKPY>KHOCTH U paIuaHHON Mepbl yIJla, yMETh BBIUUCIATH IUIOIAb KPYTa U €ro YacTeu.
e [IpuMeHSTH NOyY€HHbIE YMEHUS B IPAKTUUECKUX 33]a4ax.
e Haxomuth ocu (WK IEHTPHI) CAMMETPUU QUTYP, TPUMEHSATH IBHKEHHS TUIOCKOCTH B
IPOCTEHIINX CIydasX.
[IpumeHsTh MOTy4YEeHHbIE 3HAHUS Ha IPAKTUKE — CTPOUTh MaTeMaTUYECKUE MOJENN 1Jis 3a]1a4
peabHOM JKU3HU U TPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS C IPUMEHEHUEM 110100 U
TPUTOHOMETPUUECKUX (QYHKIHH (I10JIb3YACH, TJ1€ HEOOXOAUMO, KaIbKYJISITOPOM)

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA (110 TOZAM OBYYEHHSA)

7 KIIACC ( He meHee 68 )

HasBann OcHoBHoe cofepkanue | OCHOBHBIE BHIBI AESITEALHOCTH obyuatouguxcss | O’1EKTPOHH
e paszzesna bI€
(Tembl) (undposbie)
Kypca o0pa3oBare
(qucao JIbHBIE
4acoB) pecypcbl
IIpocreiimme IIpocretinive DopmMyIpOBATh OCHOBHBIE [IOHATUA U OIIPEJEJICHUS.
reoMeTpu4ecK reoMeTpUUYeCcKre OO BEKTHI: PacnosHaBarh U3yUeHHbIE FeOMeTpUUYecKre QUTYPHI,
ue pUryps1 u TOYKH, IPSAMBIE, JIydd U oInpeaeaATh UX B3aUMHOE PAaCIOJIOKEHE, BBINOJIHATH
HX CBOICTBA. YIJIbl, MHOT'OYI'OJIBHUK, YepTEXK 110 YCIOBUIO 33JIaUH.
Usmepenue somaHast. CMeKHbIe U IIpoBoAUTH NIPOCTEHININE ITOCTPOEHUS C IIOMOIIBIO
reoMeTpuieck BepTUKaJbHbIE yIJIbl. PaGoTa LUPKYJIA 1 JITHEeHKH.
HX BETHMH C TIPOCTEHIINMU U3mepsATh JIMHEHHbIE U YIJIOBBIE BEJIMYHMHBI I'eO-
(14 9) uepTekaMu. M3mepeHue MeTPUYECKUX U IPAKTHYECKUX 00HEKTOB.
JINHEHHBIX U YTJIOBBIX Onpeaenarb «Ha IJIa3» pa3Mepbl PeabHBIX 00bEKTOB,
BEJINYNH, BEIUHCIIEHUE npoBoauTrh rpyOyI0 OIEHKY HX pa3MepoB. Pemiars
OTPE3KOB U YIJIOB. 33/1ayi Ha BBIYMCJIIEHWE JUIMH OTPE3KOB M BEJIMYUH
ITepuMeTp U IIOIIAAH YITIOB.
DUIYD, COCTABTICHHBIX U3 ﬁ:marn 3a7la4ll HA B3aWMHOE pACIOJIOXKEHUE Teo-
MIPsIMOYTOJIBHUKOB TPHUECKUX QUIYD.
IIpoBoaurh KJIacCCU(DUKANUIO YIVIOB, BBHIYUCIATH
JINHEHHbIE W YIVIOBBIE BEJUYHMHBI, IPOBOAUTH He-
00X0/IMMBle JIoKa3aTeJIbHble PACCYKIEHUA.
3HAKOMUTbHCA C HICTOPUEH Da3BUTH:A reOMETPUM.
Tpeyroan IMousTne 0 PaBHBIX PacnosHaBarp IIapbl DPaBHBIX TPEYTOJBHUKOB Ha
HUKH (22 TPEYTOJIbHUKAX u TOTOBBIX 4epTekax (¢ yKkazaHWeM  IIPU3HAKOB).
q) HEPBUYHBIE IIPEZCTABJIEHUA BsiBogurh cyieficTBUs  (PAaBEHCTB  COOTBETCTBYIOIIHX
0 PaBHBIX (KOHTPYSHTHBIX) 9JIeMEHTOB) u3 PaBeHCTB TPEYTOJIbHUKOB.
¢durypax. Tpum mnpusHaka ®opMyJIHpPOBATh  ONpEZAENIEHHA:  OCTPOYTOJIBHOTO,
PaBEHCTBA TPEYTOJIBHUKOB. TYIOYTOJIBHOTO, MPAMOYTOJIBHOTO, DPaBHODOEIPEHHOTO,
ITpusHaku paBeHCTBa PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OUCCEKTPHCHL,
MIPSIMOYTOJIBHBIX BBICOTBI, MeJHAaHbl  TPEYrOJIBHUKA;  CEPEeJIMHHOTO




TPeyroJbHUKOB.  CBOHCTBO
MeJUaHbl IPSIMOYTOJILHOTO
TPeyroJIbHUKA.
PaBHOGepeHHBIE u
PaBHOCTOPOHHUE
TpeyroJbHUKU. [Ipu3Haku u
CBOHCTBa PaBHOOE[PEHHOTO

TPEYTOJIbHUKA.
IIpoTuB 6OJIBIIEH CTOPOHBI
TPeyroJIbHUKA JIEXKUT

6OJIBIINI YTOJT.
ITpocrelinue HepaBeHCTBA B
reOMeTpUH. Hepagencrso
TpeyroyibHUKa. HepaBeHCTBO
JIOMaHOU.

[IpsAMOYTOTBbHBIN
TPEYTOJIBHUK C YTJIOM B 30°.

IlepBble nOHATHA O
Jl0OKa3aTeJIbCTBAX B
reoMeTpuu

TIepIEHIUKYJIPA OTPE3KA; IEPUMETPA TPEYTOIbHUKA.
®opMyIPOBATH CBOHCTBA u NIpU3HAKU
PaBHODOEZPEHHOTO TPEYTOIbHUKA.

CrpouTh YepTeXHd, peliarh 3aJadyu C IOMOIIBI0
HaxXO’KJIeHUsI PAaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATH IPU3HAKYU PABEHCTBA MPSIMOYTOJIBHBIX
TPeyTOJIbHUKOB B 33/la4ax.

Hcnosp30BaTh nudpoBbIe pecypcsl UL
HccJIe0OBaHUA CBONCTB U3y4aeMbIX GUTYD.

3HAKOMUTHCA C UCTOPUEH Pa3BUTHS FeOMETPUH.

Iapautesn [TapasutesnbHBIE TIPAMBIE, UX ®opMyIHPOBATh MOHATHE [1aPAJIEJIBHBIX IIPIMBIX,
BHBIE cBOUcCTBa, [IATHIA mocTysaT HaXOJUTH [IPAKTUYECKUE IIPUMEPHI.
npAaMEbIe, EBxiuza. Haxpect Usyuars CBOWCTBA YIJIOB, OOpa30BaHHBIX IPHU ne-
cymma JIeKallye, COOTBETCTBEHHBIE pecedeHun napasulesIbHbIX MIPAMBIX CeKyIIeH.
YIJIOB U  OAHOCTODOHHUE  YIJIBI IIpoBOAUTH AOKA3aTEJNbCTBA I1aPAJUIEJIBHOCTH JBYX
TPEYroJbH (obpazoBaHHBIE pu NpsAMBIX C TIOMOINBIO YIJIOB, OOpa30BaHHBIX IIPU
uKa (14 9) nepeceueHnn [epeceueHry  3TUX  NPAMBIX — TPeThed  MpsAMOH.
TapaIeTbHBIX TIPSIMBIX BpruucaATh  CyMMy — YIVIOB  TPEYrOJIbHHKA U
CEKyIIEen). MHOTOYTOJIbHUKA.
[IpusHak mapayIeIbHOCTU Haxoauth 4UCIOBble U OyKBEHHBIE 3HAUEHUs YIJIOB B
NIPSAMBIX Yepe3 PAaBEHCTBO reoMeTPUYECKUX 33/1auax C HCIOJIb30BAHHEM TEOPEM O
PacCTOAHUH OT TOYEK OF[HOH CYMMe YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
TIPAMOU /10 BTOPOU NPAMOH. | 344 ompuThes € MCTOPUEli PA3BUTHSA FeOMETPHH
CyMMa yIyIoB TpeyroJbHHUKa
Y MHOTOYTOJIBHUKA.
BHemiHue yri1nI
TPEYTOJIbHUKA
OKpY?KHOCTH 1 OKpy’KHOCTb,  XOpJBL H @opMyIHPOBAaTHh ONPEAEJIeHUs1: OKPYKHOCTH, XOP/bI,
KpyT. JUaMeTphl, KX CBOMCTBA. JraMeTpa M KacaTeJbHOH K OKpPYKHOCTH. M3yuarh HUX
T'eomerpuueck KacaTtenpHas K OKpY:KHOCTH. CBOHCTBa, IPU3HAKU, CTPOUTH UepTeku. MceaenoBars,
ue OKpYy’KHOCTb, BIIMCAaHHas B B TOM YHCIE HMCHOAb3yA UH(MPOBBIE PeECYpPCHL:
IOCTPOEeHUsA yron. Ilomatue o IMT, OKDPY’KHOCTb, BIIMCAHHYI0O B YIOJI; IIeHTP OKpPY>KHOCTH,
(14 w) NpUMEHeHHe B 3ajayax. BIIFICAHHOM B YT0JI; PABEHCTBO OTPE3KOB KacaTeJIbHbIX.
Buccektpuca u cepeuHHBIN HcnoaszoBarb Mmerox [MT ia  gokaszaTeabCTBa
TIePIEHIUKYIIAD KakK TEOpeM O IepeceueHrH OUCCEKTPHUC YIJIOB TPEYTOIbHIKA
reoMeTpuYecKre Mecra U  CEepeAUHHBIX INEPHEHANKYJISAPOB K  CTOPOHAM
TOYEK. TpeyToJIbHUKA ¢ moMoIbio I'MT.
OKpY?KHOCTB, OIHCAaHHAA OBJiaieBaTh MOHATUAMH BIMCAHHOH U ONMCAHHOU
OKOJIO TPEYTOJIBbHUKA. OKPY>KHOCTE!l TPEYTrOJIbHUKA, HAXOAUTH IEHTPBl 3THX
BrnucanHas B TPEYrOJIbHUK OKPY?KHOCTEH.
OKPY>KHOCTb. Pemrath OCHOBHBIE 3aJa4d Ha MOCTPOEHHUE: VIJIa,
TIpocreiimue 3aaun Ha PaBHOTO  JIaHHOMY; ~ CEPE/IMHHOTO  TepHeHIUKY/IAPa
nocTpoenme JIAHHOTO OTPE3Ka; MPAMO¥, MPOXOAAIIEl Yepes [aHHYI0
TOYKYy W TEPHeHAUKYJIADHOM  JAHHOH  NPAMOU;
OWICCEKTPUCHI ~ JAHHOTO yIJIa; TPEYrOJbHUKOB  IIO
Pa3JINYHBIM BJIEMEHTaM.
3HAKOMUTBHCA C HICTOPUEH Pa3BUTUA reOMeTPHUU
H%mg)peﬂne’ IToBTOpEHUe 1 06001IIeHIE PemraTh 3agaumn Ha IOBTOPEHNE, WLIIOCTPUPYIOIITEe
° ;H;':Iigine OCHOBHBIX IOHATHH U CBA3U MEXK/Y PA3IMYHBIMU YaCTSIMHU Kypca.
(4w MeTOJIOB Kypca 77 Kj1acca

8 KJIACC ( He meHee 68 u)

HaszBanu
e pa3zesa
(Tembl)

OcHoBHOe cofiep:kaHHe

OcHOBHBIE BHAbI JAeATEJbHOCTH 00YYAKOUIUXCS

DJIeKTPOHH
ble

(uudposbie)




Kypca o0pa3oBare
(4uciio JbHbIE
4acoB) pecypcbl
Yernipéxyroabn | ITapasienorpamm, ero | iso0pakath M HaXOAUTh HA YepTeXaxX YeTHIPEX-
uku (12 1) MIpU3HAKHI u CBOWCTBA. | YTOJBbHUKH PA3HBIX BUOB U UX DJIEMEHTHI.
YactHple  caydaun — napai- | ®OpMyIMpOBaTh OIpeaeIeHHA: IapaylleJlorpaMMa,
JIeJIOTPaMMOB MIPSMOYTOJIBHUKA, pomba, KBaJpara, Tpamneruu,
(IpPSAMOYTOJIbHUK, pom0, | paBHOOOKOH  Tpamenuy, IPSMOYTOJIBHOW  TpaIlemyu.
KBa/IpaT), UX [IPU3HAKY U Jloka3pIBaTh M HCIOJIHb30BAaTh NIPU PelIeHHH 3ama4u
CBOICTBA. Tpamenus. | IPU3HAKM M CBOMCTBA: Mapa/yleJlorpaMMa, IPAMO-
PaBHOGOKasA 1 IPAMOYTOJIbHAs | YTOJbHHKA, pomba, KBajaparTa, Tpallelliy, PaBHOOOKON
Tpameruu. Tpamenuy, MIpsIMOYroJbHOH Tpamenuu. IIpuMeHATH
VYaBoeHue Me[MaHbl. | METOJ y/IBOeHUA MeJIHaHbl TPEYTOJIbHUKA.

LleHTpasbHAS CUMMETPUS

Ucnoap3oBars TU(PPOBBIE PeCypChl I HCCIEJOBAHUS
CBOUCTB U3y4aeMbIX QUTYD.
3HAKOMUTHCA C UCTOPUEH PDa3BUTHA reOMETPUH.

Teopema Paneca

Teopema ®dajeca u Teopema

HpOBO/'.'lI/[Tb nmocrpoeHnuda C IIOMOIOBI IUPKYJIA U

U Teopema o o) TIPOTIOPITMOHATHHBIX JIMHENKU C UCII0JIb30BaHUEe TeopeMbl ®ajieca U TeOpeMbI
npo- OTpe3Kax. 0 TPOIOPIIMOHAJIBHBIX OTpPe3KaX, CTPOUTH YETBEPTHIN
IMOPIMOHATBHBI Cpemusist JINHUA MIPONIOPIIMOHAJIBHBIN OTPE3OK.
X OTpe3Kax, TpeyrojabHuKa. Tpamenwus, IIpoBOAUTH JOKA3aTEJIbCTBO TOTO, YTO MeIUAHBI
mo00HbIE eé cpeTHss JIMHUS. TPEYTOJIbHUKA IIEpeceKaloTcsl B OJIHOW TOYKe, W Ha-
TPEYroJIbHUKHA [IponopIOHAIbHBIE XOJMTH CBS3H C IEHTPOM MacC, HAXOUTh OTHOIIIEHUE, B
(15 1) OTpPE3KH, IIOCTPOEHME KOTOPOM MeJTUaHBbI eJIATCSI TOUYKOU UX ITepeceueHus.
YeTBEPTOTO TIPOTIOPITHUO- Haxoauth TOJ00HBIE TPEYIOJbHUKA Ha TOTOBBIX
HaJIBHOTO OTPE3Ka. yepTekax C yKa3aHUEM COOTBETCTBYIOIINX ITPU3HAKOB
CBolicTBa IleHTpa Macc B moo6us.
TpPEyTOJIbHUKE. Pemars 3aayd Ha IMO/I0OHBIE TPEYTOJIBHUKU C II0O-
Tlogo6HBIE TPEYTOJIbHUKH. MOIIIBI0 CAMOCTOSITEJIPHOTO TIOCTPOEHUSI UepTelKed u
Tpu  mnpusHaka  MOA0OUSA HaXOK/IeHH TI0JJ0OHBIX TPEYTOJIBHUKOB.
TPEyTOJLHUKOB. IIpoBOoauTh [OKa3aTeJbCTBA C HCIIOJb30BAHUEM
IIpakTHYecKoe MpUMEHEHHEe MIPU3HAKOB 0/100Hs.
JlokassIiBaTh TPU MIPU3HAKA 000U TPEYTOJTBHUKOB.
IlpuMeHATh [OJIYYEHHbIE 3HAHUS I[PUH  PEIIeHUH
TeOMeTPUUYECKHX U TPAKTHYECKUX 3a/1a4.
3HAKOMUTHCA C UCTOPHEN PA3BUTHS TeOMETPUH.
IL1omanp. IousaTrie 06 06IEH TEOpUU OgJiajieBaTh TEPBUYHBIMHM IpPEACTaBJIEHUAMHA 00
Haxo:xaenue TLTOIIA/IH. obmeir Teopuu IUIOmAAU (MeEpHI), (POPMYyaAHPOBATH
IJIOIIAKeH @opMyJIbl IS TUIOINAIH CBOIiCTBA ILJIOIIA/IN, BHISICHATD UX HATJISAAHBINA CMBICI.
TPEYroJIbHUKOB TPEYroJIbHUKA, BbIiBOAUTH (bopMym,I IUIOLIAAM  IapajuleaorpaMma,
u rapajsuiesiorpamMmma. TPEeyroJibHUKA, Tpamermuu U3 (OPMYJIBl  ILIOMIA U
MHOTOYTO/IbHBIX OTHOIICHIE Iomaneit npsAMOyrojibHuKa (KBajapara). BuIBOuUTH  (HOPMYJIBI
r[q)n yP- TPEYTrOJIBHUKOB C 06H_H/IM romaaun BBIITYKJIOTO ‘IeTpréxyI‘OJIbHI/IKa yepes
JIomaau .
HOAOBHBIX OCHOBaHHEM HIH  OBIICH IMATOHATIM ¥ YTOJI MEX/Iy HUMH. Haxo;unub IUIOIIAIA
. duryp, u300pak€HHBIX Ha  KJIeT4aTod  Oymare,
duryp (14 9) BBICOTOM. Borunciienue
. HCII0JIb30BaTh Pa3OreHNe Ha YaCTU U JIOCTPOEHHE.
IUIOMIA/IEN CJIOKHBIX QUTYD
PasOéuparh npuMepbl HCIOJIb30BAHUS  BCIIOMOTA-
yepe3 pa3brieHne Ha YaCTH U o
TEJIbHON IUUIOINAJIM JIJIA PELIEHUs] TIeOMETPUYECKHUX
JIOCTPOEHHE.
3a7a4.
IInomanu duryp Ha
. HaxoauTh IJI0IA i1 T0I0OHBIX QUTYD.
KJIeT4aTol Gymare.
BhIuucaATh IUIOMIAAM  PA3JIMYHBIX MHOTOYTOJIBHBIX
IInomamu MomOOHBIX QUTYD. bu
Boruncienue IUTOIAIEH. Yyp-
Pemiars 3aavyud Ha IUIONIAZIb C TPAKTUYECKUM CO-
3azaun ¢ OpaKTUYeCKUM
JlepKaHUEM
coZlepKaHueM. Pemenue
33/1ady C TIOMOIIBI0 METOZA
BCIIOMOTATEJILHOM IJIOIAIN
Teopema Teopema IIudaropa, eé JoxassiBath Teopemy Iludaropa, mcnoss3oBarp €€ B
IMudaropa u JI0Ka3aTeJIbCTBO u MPaKTUYECKUX BHIYUCTIEHUSIX.
Hava1a IIpUMEHEHHe. O6parHas DopMyIMPOBATh OIPEAEIeHUA TPUTOHOMETPUYECKUX
TPUTOHOMETpH TeopeMa ITudaropa. (yHKIIUH OCTPOrO yIJIa, HPOBEPATH UX KOPPEKTHOCTD.
" Omnpenesenne BhIBOAUTHh TPUTOHOMETPUYECKHE COOTHOIIEHHUSA B
(109) TPUTOHOMETPUUECKUX MPSIMOYTOJILHOM TPEYTOJIbHUKE.
byHKIUT 0OCTpOTO yria, UccaenoBarh COOTHOILIEHUS MEXKJIY CTOPOHAMHU B
TPUTOHOMETPUYECKIE TPSIMOYTOJIbHBIX TPEYTOJIBHUKAX C YTJIAMH B 45 U 45 ; 30
COOTHOIIIEHUST B MIPSAMO- u 60 .
YTOJIBHOM TPEyTOJIbHUKE. HUcnosnb3oBars (GOPMYJIbl TPUBEIEHUS U OCHOBHOE
OcCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO /ISl HAXOMKEHUS




TPUTOHOMETPUYECKOE
TOXKECTBO. COOTHOIIIEHUS
MEKTy CTOPOHAMH B
MIPAMOYTOJIbHBIX

TPeyTOoJIbHUKAX € yIJIAMH B 45°
U 45°; 30° 1 60°

COOTHOILIIEHUH MeX/y TPUTOHOMETPUUECKUMU (PYyHK-
OUAMU PA3JINYHBIX OCTPHIX YIJIOB.
IIpuMeHATH IOJydeHHble 3HAHUA U YMEHUs IIpU
peIlIleHNH TPaKTUIECKUX 3a/1a4.

3HAKOMUTHCA C HCTOPHUEH PA3BUTHS F€OMETPUH.

Yrisl B BrincanHble U IjeHTpaJbHbBIE DopMyIHPOBaATh OCHOBHBIE OIIPE/Ie/IEHUA, CBA3aHHbIE C
OKPYKHOCTH. YTJIBI, yroJa MEeXTy yIJIaMU B KpyTe (BIIMCAHHBIN yTOJI, IIEHTPAIBHBIH YTOJI).
BrnucanHbre u KacaTeJIbHOM ©  XOopaod. | HaxoauTh BIMCAHHBIE YIJIbI, OMUPAIOIIUECS HA OJHY AYTY,

ONHMCAHHEIC Yrapl Mexay XopJaMH U | BBIMHMCJAATH YIVIBI C IIOMOINBI0 TEOPEMBI O BIIMCAHHBIX
“ETbIPEXyroJIb CEKyIIMMU. yIjiaX, TEOPEMbl O BIIMCAHHOM YeTBHIPEXYTOJIbHUKE,
HUKH. BrincanHble U OIMCaHHBIE | TEOPEMBI O LEHTpajJbHOM yrie. MceiaeaoBarb, B TOM
Kacarenpanie YeThIPEXYTOJIbHUKH, UX | YUCJIe ¢ IOMOIIbI0 IU(POBBIX PECYpPCOB, BIHCAHHBIE U
K mfg;’:::;:gr"‘ NPpU3HAKU U CBOI?'ICUTBa. OIIMICAaHHBIE YeThIPEXYTOIBHUKH, BBIBOJMTS HX cBOMCTBa U
oKpyHOCTE [IpuMeHeHNne 3THX CBOUCTB | NpHU3HAKU. McmoJsb3oBaTh 9TH CBOMCTBA U IIPU3HAKU IIPU

(13 w) npu pellleHuH | pelleHuH 3a7ad.

TeOMEeTPUYECKUX 3a71a4.
Bzaumuoe pacrosioxkeHue
JIByX OKpykHocreid. Kacanue
OKPY?KHOCTEH.
ITosTrOpenmne, | IToBTOopeHue OCHOBHBIX | PemiaTp 3asaum Ha IOBTOPEHUE, WJUIIOCTPUPYIOILNE
06o0menne IIOHATUH U METOJIOB KYyPCOB 7 | CBA3HU MEXKAY PA3JIMYHBIMU YaCTSAMU Kypca.
3HAHUH u 8 kmaccos, 0600IIIeHNEe
49 3HAHWH.

9 KJIACC ( He meHee 68 4)

HazBanmn OCHOBHOE Cojlep:KaHHe OCHOBHBIC BHIbI JeATEJILHOCTH 00y4aIOLIHXCS DJIEKTPOHH
e pasjaeJia bI¢
(Tembl) (uudposbie)
Kypca o0pa3oBare
(unciio JIbHbIE
4acoB) pecypchbl
TpuroHomerp Omnpeznenenue DopMyIUPOBATH ONpeeeHUs TPUTOHOMETPUUECKUX
usd. TeopeMbI TPUTOHOMETPHYECKUX (l)yHKI.lI/Iﬁ TYIIBbIX U IIPAMBIX YTJIOB.

KOCHHYCOB U
CHHYCOB.

¢yHKIUH YIIIOB OT 0° 10

BbIBOAUTH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
PaZIyCcoM OMMCAHHOHN OKPYKHOCTH).

180°. Kocunyc u cuHyc
Pemenue HPAMOTO U TYIOTO YIJIa. PemaTth TPEYrOJIbHUKH.
Tp:z::};b Te"opeMa KocuHycoB. (0606- PemaTh IpaKTHYECKHE 3a/Ja4H, CBOAAIIUEC K Ha-
EHHAs) TEOPEMa CHHYCOB XO/IEHUIO Pa3JINIHBIX BJIEMEHTOB TPEYTOJIbHUKA
(16 v) (¢ pagmycoM OIMCaHHOM
OKpyskHOCTH). HaxoskeHue
JUIMH CTOPOH U BEJINYUH
VIJIOB TPEYTOJIbHUKOB.
®dopmysia TJIOIIA A
TPEYTOJIbHUKA dYepe3  JiBe
CTOPOHBI U YTOJ MEXKIY
"HuMmu. Qopmysa IUIOWAAU
YETHIPDEXYTOJIbHUKA  4Yepe3
€ro [WaroHaJii U  yToJ
MEXy HUMH.
IIpakTHyeckoe IpUMeHeHHe
JIOKa3aHHBIX TEOPEM
IIpeoGpasoBa ITousTHE 0 Ipeobpa3oBaHUH OcBauBarp moHATHE I1PeoOPA30BaHUA  IOAOOUS.
HHE MOA00uA. noznobus. UccanexoBath OTHOIIIEHNE JIMHEHHBIX 3JIEMEHTOB (DUTYD
MeTpuyeckue CooTBeTCTBEHHBIE 2JIEMEHTHI npu npeobpasoBaHUU 1NO00MA. Haxoaure NIpUMeEpPHI
COOTHOIIECHUA O00HBIX PUTYD. oI00Us B OKPY KAIOIIEH /IeACTBUTEIBHOCTH.
B OKPY?KHOCTH
(10 1) Teopema o mpousBefeHUHN | BpIBoauTh  METpDUYECKHE  COOTHOUIEHHUS  MEXAY
OTPE3KOB XOpZ, TeopeMa O | OTpe3KaMH  XOpZA, CeKyIIMX H  KacaTeJbHBIX C
IIpOU3BeZIeHNHU OTPE3KOB | HCIIOJIb30BAaHUEM BIHCAHHBIX YIVIOB M  IOJOOHBIX
CEeKyIINX, TeopeMa O KBa- | TPEYTOJIbHUKOB. Pemrarp TeOMeTpHYecKHe 33Jaud U
zparte KacaTeJIbHOH. | 3a7jau¥l M3 PeaJIbHOH JKU3HU C HUCIO0JIb30BAHUEM

IIpuMeHeHHEe B peIIEHUU

HOJ_IO6HI)IX TPEYTOJIbHUKOB.




reOMETpUYECKHUX 3a/a4.

BexropsI (12 Omnpenenenue BEKTOPOB, HcnoJsp30BaTh BEKTOPHI KaK HAIPaBJIeHHbIE OTPE3KU,
) CJIOKeHHWe U Pa3HOCTh HccJexoBaTh reoMeTpuYeckuil (mepemelneHue) U
BEKTOPOB, YMHOKeHHe dusnueckuii (cria) CMBICTBI BEKTOPOB.
BEKTOpa Ha YHUCJIO. 3HaTh omnpeJeeHuA CyMMbl U PasHOCTH BEKTOPOB,
dusnyeckuit u YMHOXXEHHUs  BEeKTOpa Ha  YUCJIO, HCCIeA0BaTh
reoMeTpUYecKUi CMBICJTT reoMeTpuuecKMii ¥ (QUBWUYECKUU  CMBICJIBI  DTUX
BEKTOPOB. onepanui.
Paznoxxenne BekTOpa IO Pemate reomerpruyeckue 3aZladd C HCIOJIb30BAHHUEM
JIBYM HEKOJJINHeapHbIM BEKTOPOB.
BEKTOpaM. Koopaunatsl PacksagpiBaTh BEKTOpP IIO JIByM HEKOJIJIMHEApHBIM
BEeKTOpa. BEKTOpaM.
CkasisipHOE  IIpOU3BeZieHue Hcnosp30oBaTh CKaIApHOE IIPOU3BE/leHHE BEKTOPOB,
BEKTOPOB, €ro IpUMeHeHUe BBIBOJUTH €I'0 OCHOBHBIE CBOMCTBA.
Ul HaXOXKJEeHWUA JUIMH U BpryucaATh  CyMMy, pPasHOCTb U CKaJaApHOe
YTJIOB. TIPOU3BefieHNe BeKTOPOB B KOOPANHATAX.
Pemenne 3a7a4 ¢ NOMOMELO IIpuMeHATH CKaJIAPHOE IIPOU3Be/leHNe U HaX0XKAeHUA
BEKTOPOB. JUTHEH U YTII0B.
IIpuMmeHeHue BEKTOPOB JIA
pellleHus 33/ja4 KUHeMaTUKU
U MEXaHUKHI
JlexapToBBI JlexapToBbI KOODJIMHATHI OcBauBaTh NOHATHE  IPAMOYTOJIBHOH  CHCTEMBI
KOOpANHATHI TOYEK Ha IIJIOCKOCTH. KOOpZIMHAT, JeKapTOBhIX KOOPJAUHAT TOUKH.
Ha IVIOCKOCTH YpaBHeHUe TIPSIMOH. BhIBOAUTHh ypaBHEHUWE TMPAMOM M  OKPY:KHOCTH.
(99) YroBoit K03(hGUITIEHT, Boigeasars MTOJTHBIA KBAJIPAT TSI HAXOXKAEHUS IEHTpa U
TaHTeHC yIJjla  HAaKJIOHA, pajziryca OKpy:KHOCTH II0 €€ YPaBHEHHIO.
napaijiesibHble u Pemats 3ajayy Ha HaxoX/eHUE TO4yeK IepecedeHus
TIepIIeH/IUKYJIAPHBIE TIPAMBIX U OKPY>KHOCTEH C IIOMOIIIbIO MEeTO/Ia KOOP/ANHAT.
MpsIMBIE. HNcnmosb3oBaTh CBOWCTBA YIJIOBOTO KO3gdUITMEeHTa
VpaBHenue OKPY>KHOCTH. NpAMON TIPU pelIeHWH 33/ad, /JIA  OIpeJeseHus
HaxoxneHue KOOpAUHAT PaCIOIOKEHUs] IPSIMOH.
TOUEK repeceuyeHus HpI/IMeHﬂTb KOOpAWHATBI pu permeHnun
OKDY)KHOCTH M  IPSMOIL. TeOMETPUYECKUX ~ M MpPAKTAYeCKUX  3ajad,  JyiA
MeTox ~ KOOpAMHAT  IPH TIOCTPOEHUA MaTeMaTUUeCKUX Mojiesiedl peaJbHbIX 3a7a4
PElIeHH: TeOMEeTPUYECKUX («meTozi KoopAuHAT> ). .
3a/1a4. ITonb30BaTbess I IIOCTPOEHUA U MCCJIEIOBAHUU
U@ POBBIMH pecypcaMu.
Hcnosp3oBaHue MeToja .
KOOPJMHAT B IIPAKTHYECKHUX 3HaKOMI/IT])CSIcI/ICTOpI/Iel/I Pa3BUTHUA T€OMETPUU
3ajagax
IIpaBU/IBHBIE [IpaBuibHBIE ®opMyIHpPOBaATh OIpeJieJieHHe IIPAaBUWIbHBIX MHO-
MHOTOYTOJIBHH | MHOTOYTOJIbHUKU, TOYTOJIbHUKOB, HAXOAMTH UX 3JIeMEHTHI.

ku. [lsinaa
OKPY*HOCTHU U

BBIYHC/IEHNE WX DJIEMEHTOB.
Yuco ou u AJIMHA

ITonrb30BaThCA IIOHATHEM JAJIMHDBI OKPY>HOCTH,
BBeﬂéHHbIM C IIOMOIIBIO ITPaBUJIBHBIX MHOT'OYTOJIbHUKOB,

maomanb OKpYXHOCTH. JlymHA [yTH omnpeaeasaTh YNUCIO JI, JUITUHY JyTH U PAJUAHHYIO Mepy
Kpyra. OKDY>KHOCTH.  Pajuannas |  yrja.
B;T;’L‘;g;gge Mepa yrJa. IIpoBoauTh mepexod OT pPAJAMAHHOW Mephl yIjla K
(8 ) [romans Kpyra u  ero g)a,uyCHon ¥ Ha060POT.
3JI€MEHTOB (cexTopa u TpeNeATD IVIOMEAb Kpyra. . .
cermenTa). S A— BeiBoaurs hopmyJisl (13 I'PalyCHOH U paJIuaHHOU Mepe)
romanel duryp, JULSL JUTHH JIYT, IJIOIIA 1€ CEKTOPOB M CETMEHTOB.
A — SJEMEHTE Bbruncaarp mwiomaan GUryp, BKIIOYAOININX 2JIEMEHTHI
OKpPY>KHOCTH (KpyTa).
Kpyra
HaxoauTh IUIOIIAIN B 33/1a9aX PeabHOH JKI3HH.
JBrokeHust ITonaTne 0  [ABHXKEHHUH Pa36upars IpHUMEDH], WUIIOCTPUPYIOIINE ITOHATHS
IJIOCKOCTH mwrockoctu. IlapasenbHbIN JIBIDKEHUS, IEHTPOB U OCel CHMMETPUH.
(69) TepeHoc, HIOBOPOT u ®opMmMyIpOBaTh OIIpe/iesIeHUs apaJIyIeIbHOTO
cumMerpusi. Ocu U LEHTPHI repeHoca, OBOPOTa M OCEBOH CHMMeTpPHHU. BuiBOogUTH
CUMMETPHH. MX CBOMCTBA, HAXOAUTDH HETIOJ[BUKHBIE TOUKHU.
IIpocreiiiye TPHMEHEHUs B Haxoaure IEHTPBI U OCH CHMMETPHUH IIPOCTEHIINX
pelleHn: 3324 buryp. .
IIpuMeHATH apaUIebHbIH MEPEHOC U CUMMETPHIO IPU
pellleHUr TeOMeTPUYECKUX 3a/1a4 (pa3buparth MPUMEPHI).
Hcnonb3oBars /A IOCTPOEHUS M HCCIEJOBaHUHN
nudpoBbIe pecypChbl
IloBTOpEHUE, IToBTOpEHUE OCHOBHBIX OnepupoBars moHATHAMH: (GUTYPA, TOYKA, NPAMAf,
oGo0menue, TIOHATHH U METOJI0B KypCOB yToJ, MHOTOYTOJIbHUK, paBHOOEPEHHBIN u




cucreMaTu-
3anuga 3HAaHUMN!
(79)

7—Q KJaccoB, 0000IIeHNEe U
cucTeMaTHU3aIysl  3HAHUH.
IIpocretimiue
reoMeTpuueckre GUrypsl u
ux CBOHcTBA. l3mepeHue
reOMETPUUYECKHX BEJIMYHH.
TpeyronpHUKH.
[TapasutesibHbBIE u
TIepIIeH/TUKYJISIPHBIE
TIpSIMBIE.

OKpY?KHOCTb U KPYT.
l'eomerpuueckue
TIOCTPOEHUs. YTJIbI B OKPYK-
HOCTH. BicanHeble u
OIMCAHHbBIE OKPYKHOCTH

PaBHOCTODOHHHH  TPEYrOJbHUKH,  NPSAMOYTOJIbHBIH
TPEyroJbHUK, MeJuaHa, OucceKTpuca U  BBICOTA
TpeyrojbHUKa, IapajuiesiorpaMM, pomM0,  IpsMo-
VTOJIBHUK, KBaJ[paT, Tpamlelus; OKPYKHOCTh, Kaca-
TeJbHAS; PABEHCTBO U MM0/100ue (GUTYD, TPEYTOJIbHUKOB;
[IapaJUIeJIbHOCTD U IePIeHANKYJIAPHOCTD IPAMBIX, YTOJI
MeXJy NPSMBIMH, CUMMETDPHUS OTHOCHUTEJIBHO TOUKH U
IIPSAAMOM; JI/IMHA, PACCTOSHUE, BeJIMYUHA YIJIa, IUIOMIAa/lb,
HepuMeTp.

HUcnosab3oBarh ¢opMysbl: IepuMeTrpa M IUIOMIA/IN
MHOTOYTOJIBHUKOB, JJIMHBl OKDY>KHOCTH U IIJIOLIAZH
Kpyra, 00béMa IPsIMOYTOJIBHOTO MapaJlyIeIeuIe/ia.
OnepupoBaTh MOHATUAMM: IIPAMOYIOJIbHASA CHUCTEMA
KOOp/AVHAT, BEKTOP; MCIOJIb30BaTh 5TU IOHATUA JJIA
TIpe/ICTaBJIEHUS TAHHBIX U PelleHUs 33/1a4, B TOM YHCJIe

MHOTOYTOJIbHUKOB. 13 JpYyrux y4eOHBIX IpefMeTOB. Pemath 3azaum Ha
[IpsAmMasn u OKPYKHOCTb. TIOBTOPEHHE OCHOBHBIX IOHATUH, WJIIOCTPAIUIO CBA3EH
YeThIpEXyTOIBHUKH. MEX/ly Pa3JIMYHBIMU YaCTAMU Kypca. BoIOHMpaTh METOJ,
BrucaHHBIE U OIIMCAHHBIE JULS PelIeHUs 33/1a4H.

YeThIPEXYTOJIbHUKHU.

Pewrats 3agaun U3 NOBCEIHEBHOU KUBHU.
Teopema ITudaropa u

Hayvasia TPUTOHOMETPHUU.
Pemenue obmmx
TPEYTOJIbHUKOB.
IIpaBuibHBIE
MHOTOYTOJIBHUKH.
IIpeobGpazoBaHus
IJIOCKOCTH. JIBUKEHU .
ITono6ue. CummeTpus.
IInomanas. Beranciienue
mwirowmazen. Inomanu
O00HBIX QUTYD.
JlexapTOBBI KOOP/IMHATHI Ha
IJIOCKOCTH.

BekToph! Ha IIJIOCKOCTH.

ITpu pa3paboTke pabodeil mporpaMmbl B TEMAaTHYECKOM IJIAHUPOBAHUU JOJKHBI OBITH YUTEHBI
BO3MOXKHOCTH  MCIIOJIb30BaHMs  DJIEKTPOHHBIX (LIU(POBBIX) 00pa3oBaTENbHBIX PECYPCOB,
ABIIAIOIIMXCSL  y4eOHO-METOAMYECKUMHU  MaTepuagamMu  (MyJIbTUMEIUNHBIE  [POTPAMMBI,
AIIEKTPOHHBIE YUEOHUKHU U 33JaUHUKH, SJEKTPOHHbIE OMOINOTEKH, BUPTYyabHbIE TaOOPAaTOPHH,
UTPOBBIE MPOrPaMMbl, KOJJIEKIMH LHU(POBBIX 00pa30BaTENBbHBIX PECYpPCOB), MCIOIb3YEMbIMU
JUisi OOy4yeHUs] W BOCHUTAHMSI Pa3JIMYHBIX TPYII I[0Jb30BaTeNeH, NPEJACTaBIEHHBIMU B
AJIEKTPOHHOM (IIU(PPOBOM) BHUAEC M peATU3yIOIIMMHU JunakTuuyeckue Bo3MoxkHoctH UKT,
coJiepsKaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa30BaHUU.

PABOYAMA ITPOT'PAMMA VYEBHOI'O KYPCA «BEPOATHOCTb 1
CTATUCTUKAY». 7-9 KJIACCbI

HEJIX N3YYEHUSA YYEBHOI'O KYPCA

B coBpemenHOM 1M(POBOM MUpPE BEPOSATHOCTh M CTAaTUCTHKA MPU 0OpeTaroT BCE OOJBIIYIO
3HAYUMOCTb, KaK C TOUKH 3PEHUsS MPAKTUUYECKUX MPHUIIOKEHUH, TaK U UX POJH B 00pa30BaHUU,
HEO0X0/IMMOM KaKIOMYy ueloBeKy. BospactaeTr uncio nmpodeccuid, Ipu OBIAJACHUN KOTOPBIMH
TpeOyercs xopomass 0a3oBasi MOATOTOBKAa B 0OJIACTH BEPOSITHOCTH M CTATUCTHKH, Takas
MOJArOTOBKA Ba)KHA JUISL MPOAOJDKEHHs 00pa3oBaHUS M JJIs YCHEIIHOW NpodecCHOHANTbHOM
Kapbephbl.

13/1ech Ipe/ICTaBJIEHbI 3JIEMEHTHI COZIEPIKAHI Kypca, H3yJaBIuecs B 5—8 Kiaccax u Tpebyomiue
OBTOpPeHUsI, 06001IeHNs U cucTeMaTn3anuu. O6pamaTeca K STOMY MaTepHay MOXKHO B BUZIE aKIIeHTa Ha
3aBEPIIAOIIEM dTalle U3YUEHUs Kypca 9 KJIacca MJIHM PACIIPEIENIATD IT0 COOTBETCTBYIOIINM TEMATHIECKUM Pa3- X |
JlesiaM, U3y4aeMbIM B TeueHue yIeOHOro roza.




Kaxxp1ii yesnoBek MOCTOSHHO IPUHUMAET PELIEHHS HA OCHOBE UMEIOIIMXCS y HETO JaHHBIX. A
JUIsi 0OOCHOBAaHHOTO MPHUHSATHS PEIICHHUs] B YCIOBUAX HENOCTaTKa WM M30bITKa MH(pOpMAaIUu
HEOO0XO0MMO B TOM YHCIIE XOpPOIIO CHOPMUPOBAHHOE BEPOATHOCTHOE M CTATHCTUYECKOE
MBIIILJICHUE.

NMenHo mosTOMYy OCTpO BCTala HEOOXOAMMOCTh C(HOpPMUPOBATH Yy OO0yYaromIMXcCs
(GyHKIIMOHAIBHYI0O TIPaMOTHOCTb, BKIIOUAIONIYyI0 B ce0d B KauyecTBe HEOTheMJIEMOU
COCTAaBIIIIONICH yMEHHE BOCIPUHHMATh M KPUTUYECKH AaHAJIU3UPOBATh HH(POPMAIHIO,
MPEJICTABICHHYI0 B PAa3IMYHBIX (OpMax, IOHUMATh BEPOSTHOCTHBIA XapakTep MHOTUX
peaNbHBIX MPOLECCOB U 3aBUCUMOCTEH, NMPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIE PACUETHI.
3HAKOMCTBO C OCHOBHBIMHU MpHHIMIIAMU cOOpa, aHaluM3a W IMPEACTaBICHHs] JAHHBIX W3
pa3au4dHbIX cep KU3HU 00IIECTBA U TOCYIapCTBA MPHOOIAET 00yJaromUXCs K 00IIeCTBEHHBIM
uHTepecaM. V3yueHue OCHOB KOMOMHATOPUKHM pa3BUBAE€T HABBIKM OpraHu3aluu mnepedopa u
nojc4y€ra ymuciia BapMaHTOB, B TOM YHUCIIE, B NPHUKIAJHBIX 33Jadyax. 3HAKOMCTBO C OCHOBaMU
Teopun rpadoB co3naét mMaremMaruueckui QyHaamMeHT ans (GopMHpOBaHHUS KOMIETEHIIMHA B
o0acti HHPOPMATUKU U NU(POBBIX TEXHOJIOTHH. [IOMIMO 3TOTO, IPU U3YYEHUH CTATUCTHKH H
BEPOATHOCTH OOOTalalOTCsl TMPEACTABICHUS YYallluXCsl O COBPEMEHHOM KapTHHE Mupa U
METOJlaX €ro HccieqoBaHus, (OPMUPYETCS IMOHUMAHUE POJM CTATUCTUKU KaK HMCTOYHMKA
COLIMATILHO 3HAYUMOM MH(GOPMAIIMU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTcTBHYU C JAHHBIMU 1IENISIMU B CTPYKTYpPE MPOrpaMMbl yueOHOro Kypca «BeposaTHOCTb
U CTAaTUCTUKA» OCHOBHOW IIKOJIbI BBIJACIEHBl CIEAYIOIIHUE COJAEPKATEIbHO-METOANYECKUE
JIMHUH:

Conepxxanne nuHuM «lIpencraBieHue MaHHBIX M ONMCATENbHAs CTATUCTHKA»  CIYKUT
OCHOBOH Ui (pOpMUpPOBaHMS HABBIKOB PAa0OTHI ¢ WH(pOpPMAIMEH: OT YTCHUS U WHTEPIpPETAIHU
uH(boOpMallMK, TpPEeACTaBICHHOW B Ta0nMIax, Ha [AMarpaMMax u rpadukax 10 coOopa,
IIPEJICTaBJICHUS] U aHAIM3a JIaHHBIX C UCIOJIb30BAHUEM CTAaTUCTUYECKUX XapAKTEPUCTUK CPEIHUX
u pacceuBanus. PaboTast ¢ naHHBIMH, OOy4aroIuecs: yyaTcsl CUMTBIBATh M MHTEPIPETHPOBATH
JaHHbIE, BBIIBUTaTh, apryMEHTUPOBATb W KPUTUKOBATh MPOCTEHIINE THUIOTE3bl, Pa3MBIILIATh
HaJl (haKTOpaMH, BBI3BIBAIOLIMMH U3MEHUMBOCTh, M OLICHUBATh UX BIIMSHUE HA paCCMaTPUBAaEMbIe
BEJIMYMHBI U MTPOLIECCHI.

NHTYyNTHBHOE NPEACTaBICHUE O CIY4alHOW N3MEHUYHUBOCTH, UCCIIEJOBAHNE 3aKOHOMEPHOCTEN
U TEHJICHUUN CTAaHOBUTCS MOTUBHUPYIOIIEH OCHOBOM IJIsi M3YyYEHHUS TEOPHUHM BEPOSTHOCTEH.
Bbonbiioe 3HaueHne 3/1eCh UMEIOT MPAKTUYECKUE 3aJJaHus], B YACTHOCTHU OMBITHI C KJIACCUUECKUMU
BEPOSTHOCTHBIMH MoJeNssMU. [IoHATHE BEpOATHOCTH BBOAMUTCS Kak Mepa IMpaBAoONoJ00Hs
ciaydaiiHoro coObiTus. [lpu wm3ydeHun Kypca oOydarommuecss 3HAKOMATCS C TMPOCTEHIITMMHU
METOJaMH BBIYMCIICHUS BEPOSATHOCTEH B CIy4allHBIX JKCIEPUMEHTaX C PaBHOBO3MOYKHBIMH
AIIEMEHTAapHBIMU HCXOJIaMH, BEPOSATHOCTHBIMU 3aKOHAMM MO3BOJIIOIIMMHU CTaBUTh U pELIATh
6osee cioXkHbBIE 3a7aud. B Kypc BXOAST HayalbHbIE MPEICTABICHHS O CIyYalHbIX BeIUYMHAX U
UX YUCIIOBBIX XapaKTEepPUCTUKAX.

Taxoke B paMKax 3TOr0 Kypca OCYIIECTBIISICTCS 3HAKOMCTBO O0YyYaroIUXCs ¢ MHOXKECTBAMH U
OCHOBHBIMH OIEpallMsIMM HAJl MHOKECTBAMH, PacCMaTPHUBAIOTCS MPUMEPbl MPUMEHEHUS JUIsS
pelIeHus 3aJad, a TaKXKe HCIOJb30BAHUSA B JIPYTMX MaTEeMAaTUYECKUX Kypcax M y4eOHBIX
npeaMerax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B 7—9 xiaccax m3ydaercsi Kypc «BeposTHOCTh M CTAaTHCTHKa», B KOTOPBIA BXOIST pa3/Ielib:
«[IpencraBnenre NMaHHBIX W ONHCATENbHAS CTATUCTHKA»; «BeposTHOCTBY; «DIeMEeHTHI
KOMOMHATOpUKWY»; «BBeneHue B Teoputo rpadopy.

Ha u3yuenue naHHOro Kypca OoTBOIUT 1 y4yeOHBINH yac B HEJENIO0 B TEUEHUE KaXJIOTo roja
oOyuenus, Bcero 102 yueOHbIX yaca.

COJAEPKAHHUE YYEBHOI'O KYPCA "BEPOATHOCTDb U CTATUCTHKA" (11O



IrogAM OBY‘{EHI/Iﬂ)

7 KIIACC

[Ipencrasnenre maHHBIX B BUAE TAOMWIl, OuarpamMM, TpadukoB. 3aloiHCHHE TaONWIl, YTCHHE H
MOCTPOCHUE JauarpaMM (CTONOWMKOBBIX (CTONOYATHIX) M KPYTroBbIX). UTeHne TrpaduKoB peambHBIX
nporeccoB. 3Bneuenne WHPOpPMALMU W3 AMarpaMM M TaONWI, HCIOJIB30BAHWE WM HHTEPIIpPETaIHs
JAHHBIX.

OmnucaTenbHas CTAaTUCTHUKA: CpeHee apupMeTHIecKoe, MeanaHa, pa3Max, HauOoJbllee 1 HauMEHbIIIee
3Ha4YeHUs Habopa YMCIOBBIX AaHHBIX. [[puMepsl ci1y4aiiHOH H3MEHYHNBOCTH.

CriydaiiHplii  9KcriepuMeHT (OMBIT) M ciydaiiHoe coObitue. BeposrtHocts u  wactora. Pomb
MaJIOBEPOSATHBIX U MPAKTUIECKU JOCTOBEPHBIX COOBITHH B MpHpoJie U B oOmmecTBe. MoHeTa U UrpajbHas
KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepmuHBL. Yucio pédep W cyMMapHash CTENEHb BEPILIUH.
[IpencraBnenne o cBszHoctu Tpada. Llemn m muxiel. [lytn B rpadax. O6xox rpada (9inepoB myTh).
[IpencraBnenne 006 opueHTHpOBaHHOM Tpade. Permenne 3aqad ¢ momMomiso rpados.

8 KJIACC

[IpencraBienne naHHBIX B BUZAC TaONUI, quarpamm, rpaduxoB. MHOXKECTBO, 3JIEMEHT MHOXKECTBA,
moIMHOKecTBO. Omepannu HaJl MHOXKECTBaMH: OOBEIWHEHHe, TNepecedeHne, momnoiaHenune. CBoiicTBa
ornepanuii HaJ MHOXKECTBAMH: IEPEeMECTHTEIbHOE, COYETaTeNbHOE, pacHpeleUTeNbHOE, BKIIOUEHUS.
Hcnonp3oBanue rpadUueckoro MPeNCTaBICHHUsS MHOXECTB JUISi OMUCAHUS PEalbHBIX MPOIECCOB H
SIBIICHUH, TIPH PEIICHUH 33]1a.

Usmepenne paccenBanus naHHBIX. Jlucrepcusi W CTaHAapTHOE OTKJIOHEHHE YHUCIOBBIX HaOOpOB.
HunarpamMma pacceMBaHUs.

OrneMeHTapHble cOOBITUS CllydaiiHOro onbiTa. CiydaiiHbie coObITHs. BeposTHOCTH cOOBITHH. ONBITHI €
PaBHOBO3MOXKHBIMHU 3JIEMEHTapHBIMH cOObITUsIMH. Ciy4aiiHbIN BHIOODP. CBS3b MEXKIy MAaJOBEPOSATHBIMU
U TIPAaKTUYECKHU JOCTOBEPHBIMH COOBITHSMU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBolicTBa JepeBbEB: €IMHCTBEHHOCTh ITyTH, CYIIECTBOBAHWE BHCSYEH BEPIIHUHBI, CBSI3b
MEXy YUCIIOM BepIIMH 1 unciiom pédep. [IpaBuio ymHoxkeHus. Pemenne 3aia4 ¢ momoibio rpados.

[IporuBononoxueie coObITHs. Jluarpamma Oibinepa. OObeIUHEHHE W TEPECCUYCHUE COOBITHIA.
HecoBmectHbie coObitusa. Dopmynia CIIOKEHUS BEPOSTHOCTEH. YCIOBHas BepoOsATHOCTH. [IpaBumiio
ymHOoxeHus. HezaBucumple coObrTust. [lpeacraBnenue sxcriepuMeHTa B BUJIE IepeBa. Pemrenue 3amaq Ha
HaXOXXJEHUE BEPOSTHOCTEH € IO MOIIBIO JIEpeBa CIIy4aifHOTO IKCIIEPUMEHTA, JUarpaMm Dujepa.

9 KUIIACC

[IpencraBnenue JaHHBIX B BUjAE TaOiMll, AMarpamm, rpadukoB, MHTEPIpPETAIHs JAHHBIX.
UreHure 1 MocTpoeHue TabuL, 1MarpaMM, rpaKoB MO peaJbHbIM JaHHBIM.

IlepectanoBku u ¢aktopuan. CouetaHus W yuciao coueTaHuid. TpeyrompHuk Ilackais.
Pemtenue 3aau ¢ ucnoab30BaHUEM KOMOMHATOPUKHU.

I'eomeTrpuueckass BeposTHOCTh. CiydaliHBIH BBIOOp TOUKM U3 (PUIYypHl HAa IUIOCKOCTH, W3
OTpEe3Ka U U3 IyTU OKPYKHOCTH.

Ucnpitanue. Yenex u Heynaua. Cepust ucnbITaHui 70 niepBoro ycrnexa. Cepusi UCHIbITaHUM
Bepuynnu. BepositHOoCcTH cOObITHI B cCepuy UcnbITaHU bepHyIm.

CrnydaiiHass BenMYMHA M pPAcHpelelieHue BEpOSTHOCTEM. MaremaTudeckoe OKHWJaHue |
auctiepcus. [IpuMepsl MaTEMaTUYECKOTO OXUAAHUSA KAaK TEOPETHYECKOTO CPEAHETO 3HAYCHMS
BEIMYMHBL. MaTeMaTH4yecKoe OXKUJaHUE U JUCIIEPCUS CIYYalHOW BEJIMYMHBI «UUCIO YCIIEXOB B
CepHUH UCIBITAHUM bepHyim».

[TonsTe o 3akoHe OonpIMX yncesd. M3MepeHne BEpOSITHOCTEH C MOMOIIBIO 4acToT. Poib u
3Ha4YCHHE 3aKOHA OOJIBIINX YHUCEN B IPUPOJE U OOLIECTBE.



IIJIAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATHI OCBOEHUSI PABOYEN
IMMPOT'PAMMBI KYPCA (110 TOJIAM OBYYEHHS)

[IpenmeTHbIe pe3ynbTaThl OCBOSHHS Kypca «BeposSTHOCTh M CTaTUCTHKA» B /-9 Kilaccax
XapaKTepU3yOTCs CIEIYIOIUMI YMEHUSAMU:

7 KJIACC

e YuTaTh nH(MOPMAITUIO, IPEICTABICHAYIO B TA0INIAX, HA JUArpaMMax;

e  TIPEICTABIIATH JaHHBIEC B BUE TAOIUI], CTPOUTH THATPAMMBI (CTOIIOMKOBBIE (CTOIOUATHIE) H KPYTOBBIE)
10 MacCUBaM 3HAaYECHUM.

e OnuceIBaTh M UHTEPIIPETUPOBATH PEabHBIC YNCIIOBBIC JaHHBIC, TPEICTABICHHBIC B TA0IMIIAX, HA
quarpammax, rpadukax.

e Mcnonbs30BaTh IS OTIMCAHUS TaHHBIX CTATUCTHYECKUE XapaKTEPUCTHKH: CpeTHee apru(hMeTHIECKOoe,
MEauaHa, HaI/I6OHI)IHC€ 1 HAUMCHBUICC 3HAYCHUA, pa3sMax.

e lIMeTh mpeacTaBiIcHUE O CIy4afHOH H3MEHYMBOCTH HA IpUMepax IeH, PU3MYECKUX BEJTMYHUH,
AHTPOTIOMETPUIECKUX JaHHBIX; IMETh MPECTABIICHHE O CTATUCTHYECKOW YCTONUHNBOCTH.

8 KIIACC

e l3BnekaTh U MpeoOPa3oOBBIBATE HHPOPMAIHIO, IPEACTABICHHYIO B BHJIE TAOJHII, THArPaMM,
rpaduKOB; MPEACTABIIATh JAaHHBIC B BUJIE TaOIUII, AUATPaMM, IpadUKOB.

e  OmnuchIBaTh JAHHBIC C TOMOIILIO CTATHCTUYCCKUX TIOKA3aTEINeH: CPeHUX 3HAYCHUI U Mep
paccenBaHus (pa3Max, JUCIEPCHS] U CTAHAAPTHOE OTKIOHECHHE).

e HaxoauTh 4aCTOTHI YHUCIOBBIX 3HAYCHHUN ¥ YaCTOTHI COOBITHI, B TOM YHCIIE TI0 Pe3yIbTaTaM
M3MEPEeHUIA U HaOJIFOICHUH.

e HaxoauTh BEpOSTHOCTH CITyYaiHBIX COOBITHI B OMBITAX, 3HAS BEPOATHOCTH DJIEMEHTAPHBIX COOBITHIA, B
TOM YHCIIC B OMBITAX C PABHOBO3MOXHBIMH DJIEMEHTAPHBIMHU COOBITHUSIMH.

e Hcnonw3oBaTh rpaduuecKue MOACIH: ICPEBO CIIyUalHOTO SKCIIEPUMEHTA, TUarpaMMbl Ditiepa,
YHCIIOBas MPsMasl.

e  OnepupoBaTh NOHATUSMHU: MHOXKECTBO, IOJIMHOKECTBO; BBITIOJIHATH ONIEPAIlUH HaJl MHOXKECTBAMHU:
o0beIMHEHHE, TIepecedeHue, JOTIOTHEHHE; IEPEUUCIIATh AIEMEHTHI MHOXKECTB; IIPUMEHSITh CBOMCTBA
MHOYECTB.

e lcnonb3oBaTh rpaduyeckoe MpencTaBICHUE MHOXKECTB M CBSI3CH MEXKIy HUMH JUIS OMHCAHHS
MPOIIECCOB U SIBJICHWH, B TOM YHCJIEC TPU PEHICHUW 33]a4 M3 JPYTrUX Y4YeOHBIX MPEIMETOB M
KYpCOB.

9 KJIIACC

e U3BiekaTh u npeoOpa3oBbIBaTh HHGOPMAIUIO, IPEJCTABICHHYIO B Pa3INYHBIX
HCTOYHUKAX B BUJE TAOJIUL, 1UarpaMm, rpakoB; IPeICTaBIsITh JaHHbIE B BUE TaOHII,
Jrarpamm, rpaukoB.

e PemaTh 3a1a4uu OPraHU30BAHHBIM NIEPEOOPOM BapHAHTOB, a TAK)KE C UCIOIb30BaHUEM
KOMOMHATOPHBIX MPaBUII U METOIOB.

e lcnonp30BaTh onMcaTeNbHbIE XapaKTEPUCTUKH JUIsI MACCUBOB YMCIIOBBIX JAHHBIX, B TOM
4HCJIE CPEAHUE 3HAUEHUSI U MEPBI pacCEUBaHMUS.

e HaxonuTh 4acTOTHI 3HAUEHUH U YACTOTHI COOBITHS, B TOM YHCIIE TIOJB3YSICh pe3yIbTaTaMu
MPOBEACHHBIX U3MEPEHUIA U HAOJIOICHUH.

e HaxoauTh BEpOATHOCTHU CIy4alHbBIX COOBITHI B M3yYEHHBIX OIBITAX, B TOM YHCJIE B
OIBITaX C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMH COOBITUSIMU, B CEPUAX UCIBITAHUN 10
IIEPBOrO yCIIEXa, B CEpUAX UCHBITaHUN bepHyium.

e lMeTh mpeAcTaBiI€HHE O CIy4ailHOM BEJIMUYUHE U O PacCIpeAeiCHUN BEPOITHOCTEM.



e lmeTnh MMpeaAcCTaBJICHUEC O 3aKOHEC OOIBIINX YHCET KaK O IIPOABJICHUH 3aKOHOMECPHOCTHU B
CIy4ailHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YKCEI B IPUPOJIE U OOIIECTBE.
TEMATHYECKOE ININIAHUPOBAHUE YYEBHOI'O KYPCA (mo romAm
OBYYEHM)

7 KJIACC ( He meHee 34 )
Haspann OcHoBHOe cofep:kanne | OCHOBHbIC BHABI IEATEILHOCTH obydaromuxcs | O'1eKTPOHH
e pazaena bl¢
(Tembl) (undposbie)
Kypca o0pa3zoBare
(uucio JIbHbIE
4acoB) pecypchl
IlpexcrapiaeHu ITpencraBieHre JaHHBIX B OcBauBaTh CIOCOOBI TPE/CTABIEHUs CTATUCTHUECKUX
€ JAHHBIX Tabnumax.  [IpakTuyeckie JIAHHBIX U YHCJIOBBIX MACCHBOB C IOMOIIBIO TabJIUIl U
(79) BBIYUCJIEHUS 10 TAOJTHMIHBIM JlUarpaMM C HCIOJIb30BAaHMEM AaKTYyaJIbHBIX U BaXKHBIX
JIaHHBIM. VI3BjIeUeHHEe U JlaHHBIX (memorpaduueckre JlaHHBIE, ITPOU3BOCTBO
WHTEpIpeTanus TaOIUIHBIX TIPOMBIIIUIEHHON! U CEJIbCKOXO3SMCTBEHHOU MPOAYKIIUH,
JIaHHBIX. ITpakTryeckas 00IIIeCTBEHHBIE U IIPUPOHBIE IBJICHUA).
pa6ora «Tabmuipr>. Usyuars meroabl paboOThl ¢ TabJIUYHBIMH U rpadu-
I'paduueckoe YEeCKUMHU IPEACTABJIEHUSAMU JAHHBIX C IOMOIIBIO
IIpe/iCTaBJIeHNEe IAHHBIX B nu@POBBIX PECYPCOB B XO7I€ TPAKTUYECKUX paboT
BUJIE KpPYTOBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
JuarpamMm. YreHue u
IIOCTPOEHHE JIMarpaMm.
IIpumeps! feMorpadUIecKux
guarpamm. IIpaktuueckas
pabota «J[uarpaMmsbI»
OnucarejpHasA Yuciiosle HabOpHI. CpezrHee OcBauBaTh NOHATHA: YUCJIOBOM HAO0Op, Mepa IleH-
CTaTHCTHUKA apudMeTHIECKOe. TpaJIbHOH TeHAeHIMKU (Mepa IIeHTpa), B TOM 4YHCIIE
(8v) Mepuana YHCJIOBOTO cpesiHee apudMETHIECKOE, METAHA.
Habopa. YerorunBocTh OnuceiBaTh CTAaTHUCTUYECKHE JAaHHBIE € IIOMOIIBIO
MeUaHBI. cpenHero apudMeTHyecKoro W MenuaHbl.  Pernath
IIpakTuyeckas pabora 3a7lauH.
«CpenHye 3HAUEHUA». H3yuaTh cBOICTBa CPEJHUX, B TOM YHCJIE C IIOMOIIBIO
HanGobiee 1 HANMEHBIICE U(POBBIX PECYPCOB, B XOJ/le TNPAKTHUECKUX PaboT.
BHAYCHILS THCIIOBOTO OcBauBaTh IOHATHA: HauOOJbIlee W HAUMeEHbIIIee
3HAYEHUsI YUCTIOBOTO MAaCCHBa, Pa3Max.
Habopa. Pazmax.
Pemats 3agaum Ha BbIOOD criocoba OmMMCAHUsI JAHHBIX B
COOTBETCTBUM € TPUPOJOM JIAHHBIX U  IEJIAMHU
HCCIIeJOBAHUS
CayuaitHas CiyyaliHass U3MEHUYHBOCTb OcBauBaTh MOHATHA: YACTOTA 3HAYEHUH B MacCHBe
HN3MEHYMBOCTH (mmpumepbr). Yacrora JAHHBIX, TPYIIMPOBKA JAHHBIX, TUcTOrpaMMa. CTpouThb
(64) 3HAYeHUH B MaccuBe u aHaJIM3UPOBaTh TUCTOIPAaMMBI, noaouparhb
JIaHHBIX. I'pynnupoBka. TIOIXOIAIIMH IIaT TPYIIIIPOBKH.
Trerorpammbi. OcBauBarp rpabuyecKie NpeACTaBIeHUs Pa3HbIX BHIOB
IIpakTuyeckas pabora | ciy4aiiHOM H3MEHYHMBOCTH, B TOM YHCJIE C IOMOIIBIO
«CryyaiiHas HU3MEHYHBOCTb> 1 POBBIX PECYPCOB, B XO/I€ MPAKTHYECKOH PabOTHI.
BBenenue B Tpad, mepmmma, pe6po. OcBauBartp moHaTusA: rpad, BepmuHa rpada, pedbpo
TEOPUIO Ipesicrasienme sazaqm e rpada, crereHs (BaJIEHTHOCTD Bepmnnm)v, LeNb U UKL
rpadoB pea OcBauBaTh MOHATUA: IIyTh B Ipade, 3iIepOB IyTh,
(q9) moMompio rpada. Crenens 06xoz rpada, OpUeHTUPOBAHHBIHN rpad.
(BaﬂeHTHf?CT]’) BEPILIHHEL Pemiath 3agauyd Ha MOWCK CYMMBbI CTelE€HEN BepIIUH
Hucrno pebep u cymmapHas rpacda, Ha Tomck obxoxa rpacda, Ha IOHCK MyTed B
cremenb BepmuH. Ilemb u OPHEHTHPOBAHHEIX Ipadax.
nukia.  IIyre B rpade.
TIpe/icTaBIeHne O CBA3HOCTH OcBauBaTh CHOCOOBI IIPECTABIEHUA 3anaqu U3 Kypca
rpada. 06x071 rpaca anre6ppl, TeOMETPUU, TEOPUM BEPOATHOCTEH, APYIHX
(siepos myrs). | UPE/IMETOB ¢ TIOMOIIbIO rpadoB (kapTel, CXeMBI,
IIpesicTaBieHue o6 | d7mexTpumueckue nenw, QyHKIHOHAJIBHBIE COOTBETCTBHUA)
OPHEHTHPOBAHHBIX Tpadax Ha IIpUMepax.
BeposarHocTh CayyaitHbIN OIIBIT u OcBauBaTh MOHATHUSA: CJIYIAUHBINA ONBIT U CIyIalHOE




M 4acToTa cty4gaiiHoe coObITHE. coObITHE, MAJIOBEPOATHOE U IPAKTHYECKU JOCTOBEPHOE
CAy9aiHOTO BeposTHOCTP W vacToTa COOBITHE.
co0BITHA CcOOBITHA. Poib W3yuarh 3HAYNMOCTh MAaJIOBEPOSITHBIX COOBITUHA B
49 MaJIOBEPOATHBIX u pupojie U OOIIecTBe Ha BAXKHBIX IpUMepax (aBapuw,
MPAKTUYECKU JOCTOBEPHBIX HeCYacTHBIE cyyJau, 3amuTa IIePCOHATBHOMN
cOOBITUH B IPHPOZE U B nHoOpMaIuy, nepefaya JaHHbBIX).
ob1iecTBe. Momnera u W3yuaTh POJIb KJIACCHYECKUX BEPOATHOCTHBIX MOJEsIeH
UrpaIbHAsA KOCTb B TEOPUU (MoHeTa, UrpasibHast KOCTh) B TEOPUU BEPOATHOCTEM.
BEPOSATHOCTEH. HaGuaionats M M3ydaTh YacTOTYy COOBITUH B IIPOCTBHIX
TpaxTaueckas paGora OKCIIEDHMEHTaX, B TOM YHCJIE C IOMOIIbI0 IH(POBBIX
PECypcCoB, B XO7ie IPAKTUIECKOH pabOTHL.
«YacroTa BbINIaZieHusA opyia»
0O6o001meHue, Tpencrasenue JAHHDIX. IIOBToup;ITb H3y4eHHOe U BBICTPAUBATh CHCTEMY
KOHTPOJIb 3HaHUU.
(G Y Omucatenbhas — CTATACTHKA, PemraTh 3aiauu Ha IIPEICTABJIEHNE U ONMCAHUE JTaHHbIX
BeposTHOCTD CJIydaiHoro
COBBITILSL C TOMOIIBIO H3YYEHHBIX XapaKTepucTuk. OOcyxaaTh
nNpuMepbI CIyYaHHBIX COOBITHI, MaJIOBEPOATHBIX U
[IPAKTUYECKH JIOCTOBEPHBIX CIyJaHHBIX COOBITUH, UX
pOJIY B IPUPO/IE ¥ JKU3HU YEJIOBEKA.
8 KJIACC ( He menee 34 u)
HasBann OcHoBHoe coxepkanne | OCHOBHBIC BHABI AESITEALHOCTH obyuatompuxcst | O’1EKTPOHH
e pasjaeJia bI¢
(TeMbi) (uudposbie)
Kypca o0pa3soBarte
(qucao JIbHbIE
4acoB) pecypchbl
IoBTopeHye TIpefcTaBeHHe  JAHHBIX. MoBTOpAT, U3YYCHHOE U BBHICTPAMBATH CHCTEMY
Kypca OmnwucaresbHasi CTAaTHCTHKA. SHAHIH.
- wracea CriyuaifHas W3MEHUHBOCTS. Pemats 3ajaun Ha NPE/ICTaBIEHIE U OTIMCAHUE TAHHBIX
(49) Cpejnue UHeI0BOro Habopa. C IIOMOIIBI0 W3yYEHHBIX XapaKTepUCTHUK. Pemars
N 3ajaqu HA IIPE/ICTaBJIeHNe IPYIITIPOBAHHBIX JAHHBIX U
CiryuaiiHbie coGbITHs. ONMCAHUE CIIyYaiHON N3MEHYUBOCTU.
BeposiTHOCT ¥ YaCTOTHI. .
K TaccHuecKie - Peman: 3ajiavy HA ONpe/IeJIeHUe YACTOTBI CIIYJaHHbIX
Teopun BEPOSTHOCTeiA: COOBITHH, OOCYK/IeHUE TIPUMEPOB CJIyUYaHHBIX COOBITHH,
MOHETA I HIPATBHAS KOCTH MaJIOBEPOATHBIX M HPAKTHYECKH JIOCTOBEPHBIX
CJIyJ4alHBIX COOBITUN, WX POJIM B IPUPOZJE U KU3HU
yesioBeKa
Omucarennuas | OTKIOHEHUS. Tlucrepeus OcBauBaTh NOHATHUA: [UCIEPCUS U CTAaHAAPTHOE
CTATHCTHKA. THCIIOBOTO Habopa. OTKJIOHEHUE, WCIIOJIb30BaTh 3THU XaPAKTEPUCTUKH IS
PacceuBanue CranzapTtHOoe OTKJIOHEHUE ONMCaHHs PACCENBAHNS IAHHDIX.
JAHHBIX CHCITOBOTO Habopa. BeiaBuratb rumoresbl 00 OTCYTCTBUH WM HAIUYUU
CBSI3U 110 ITATPAMMaM PacCEeUBaHUS.
(4 9) JlmarpaMmbl paccenBaHUA
Crpourhb UarpaMMbl PACCEMBAHUA IO HMEIOIINMCS
JIAHHBIM, B TOM YHCJIE C IOMOIIBI0 KOMITBIOTEPA.
MHOKecT MHOKeCTBO, OcBauBarthb MOHATHUA: MHOKECTBO, DJIEMEHT
Ba (4 9) HIOJAMHOKecTBO. Onepanuu MHOKECTBA, OJMHOKECTBO.
Hazg MHOKECTBaMM: BpINOJHATH onepanuu Haz MHO>KeCTBaMU:
obbearHeHue, IepecedeHune, 00beIHEHNE, epeceyeHue, JOIIOJTHEHUE.
AOIOTHEHHE. CsoiicTBa Hcenoas3oBarh cBO¥iCTBA: epeMecTUTEbHOE,
omnepanuu Hazx COYETATEIFHOE, PACIIPEETUTETFHOE, BKJIIOUEHH .
MHOKECTBAMHU:
HepeMecTHTENBHOE,  COde- Hcnonp3oBars rpaduyecKoe IPeACTaBIeHNe MHOXeCTB
TaTeNTbHOE, P OMHCAHUU PEATHHBIX MPOIECCOB U SIBJIEHUH, MPH
pACIIPe/IeUTENBHOE, pellIeHn  33/1a4 U3 IPYTUX YIeOHBIX IIPEAMETOB U KYPCOB
BKJIIOUEHUS.
I'paduueckoe
IIpEe/ICTaBIeHIEe MHOKECTB.
BepoaTHocTs DiieMeHTapHBIE  COGHITHS. OCBaI/IUBaTI: NOHATHUA:  BJeMEeHTapHOe  COOBITHE,
caygaiiHoro Crywaiimbie COBBITHAL cirydaiiHoe co0ObITHE Kak COBOKYITHOCT
COGBITHS BIarONpHATCTBYIOMIHe 6JIarONPUATCTBYIOIUX 3JIeMEeHTapHBIX COOBITHH,
(6 1) DJTeMeHTApHbIe COBBITHAL PaBHOBO3MOJKHBIE 3JIeMeHTapHbIE COOBITHUSA. )
BeposTHOCTH COBBITHIL Pemiars 3amaum HA BBIYHCJIEHHE BEpPOSATHOCTEN




OnbITHI

COOBITMH TI0O BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITHUN

PaBHOBO3MOKHBIMHU CJIyYaHOTO OIIBITA.
27IeMEeHTapHBIMU Pemarp 3asayd  HAa BBHIUHCJIEHHE  BEPOSTHOCTEH
COGBITHSMIL Ctyaiisbrit COOBITHI B OIIBITaX c PaBHOBO3MOKHBIMU
BEIGOP. TpaxTueckas 9JIEMEHTAPHBIMU COOBITUAMU, B TOM YHCJIE C TIOMOIIBIO
pabora «OmbITHI c KOMIIbIOTEDA.
PaBHOBO3MOKHBIMU HpOBO,Z[I/ITI) M U3y4vYaThb ONBITHI C PABHOBO3MOXHBIMHA
3JIeMEeHTAPHBIMI 3JIEMEHTAPHBIMU COOBITUAMH (C MCIOJIb30BAHUEM MOHET,
COOBITUAMU» WIPDIBHBIX  KOCTeH, JpyTHX Mojeyieil) B  Xofe
MIPAKTUYECKOH pabOThI
BBexenue B Ilepeso. Caoiictea jepesa: OcBauBaTh NOHATHA: JiePeBO Kak rpad 0Oe3 IUKIIa,
TeopHIo CIHHCTBEHHOCTD nyTH, BHUCSYasi BepinvHa (JIUCT), BETBb JIEpeBa, MyTh B JIEPEBE,
rpa¢gos CylllecTBOBaHUeE BUCAYEH AUAMETp I€peBa.

(4w BEpIIUHBI, CBA3bL Mexay | MsyuaTep cBoMcTBa JlepeBa: cCyllecTBOBaHHe BHcAUel
YMCJIOM BEpIIMH W UKMCJIOM | BEPIIMHBI, €IWHCTBEHHOCTp IYTH MEXZYy ABYMs
péGep. IIpaBMIO YMHOXKEHHUS BepIIMHAMH, CBA3b MEXJy YHUCJIOM BEPUINH H YUCIOM

pédep. Pemiarh 3agaumn HA TIOUCK U NIEPEYHCIIEHUE ITyTEH
B JlepeBe, OIpe/ieJieHHWEe YKCIa BepIIMH Win pEGep B
JlepeBe, 00x071 GUHAPHOTO JIepeBa, B TOM YHUCJIE C
IIpUMeHEHUEeM NPABIJIa YMHOKEHU.

Cayuaiinbie TIpPOTHBOMONOKHOE COBHITHE. OcBauBaTh IOHATHA: B3AaUMHO IIPOTHUBOIIOJIOXKHBIE

coobITuA (8 1)

Juarpamma diinepa.
O0benrHeHne u
TepeceveHue COOBITHIHA.
HecoBmecTHBIE CcOOBITHA.
dopmyna CJIOXKEHUS
BEpPOSAATHOCTEM. IIpaBuno
YMHOKEHUSI BEPOSITHOCTEM.
YcnoBHasa BEPOATHOCTb.
HesaBucumeble COOBITHS.

IIpencTaBieHne CIydaiHOTO
SKCIIEPUMEHTA B BUJIE /lepeBa

COOBITHS, OMEpAIMU HaJ COOBITUAMH, OOBEIUHEHHE U
nepecevyeHue COOBITUH, AuarpaMma Jiiepa (ditiepa—

BEHHa), COBMECTHBIE U HECOBMECTHBIE COOBITHS.

I/ISY‘laTI) T€OpEeMBbI O BEPOATHOCTU OG'I)EZ[I/IHEHI/IH ABYX

coObITHH (POPMYJIBI CIIOKEHUS BEPOSTHOCTEMN).
Pemats 3aaum, B TOM YHCJIE TEKCTOBBIE 33/1aUl HA
ompesieJieHIe BEPOSITHOCTEH

JuarpaMm disiepa, GOpMYJIbI CIIOKEHUS BEPOATHOCTEN.
OcBauBaTth MOHATHUA: IIPaBUJIO
BEPOATHOCTEH, yCJIOBHAA BEPOSATHOCTb, HE3aBUCUMbIE
COOBITHS JIEPEBO CIIYYAHHOTO OIBITA.
Uzyuarp cBoiictBa (OIpe/iesieHNs)
COOBITHI.

Pematr 3agauM Ha ONpEJEIEHNE U HCIOJIh30BaHHUE
HE3aBUCUMBIX COObITHI. Pemmarh 3amauM Ha IIOUCK
BEPOSITHOCTEH, B TOM YHCJIE YCJIOBHBIX, C
HCITOJTb30BAHUEM JIEPEBA CJIYUAHHOTO OIBITA.

00beAUHEeHUS u
repecevyeHust COOBITUH € ITOMOIIBIO YHCIOBOU MPSMOH,

YMHOKEeHUA

HE3aBUCHUMBIX

06o0enue,
KOHTPOJIb

(4 9)

IIpencrasienue
OnucarenpHasn
T'padpsrl. BeposaTHoCTh
CIIy4aiiHOTO COOBITHS.
JJ1eMeHThl KOMOWMHATOPUKU.

JAaHHBIX.
CTAaTUCTUKA.

HOBTOP}ITL I/ISY‘IGHHOG u BbICTpauBaTh CHCTEMY
3HAHUH.

PemaTp 3ajaum HA IIpe/ICTaBJIEHNE U ONMCAHUE JIAHHBIX
Pematnb

C TIIOMOIIBI0 M3YYEHHBIX XapaKTEPUCTHUK.
3amau C IpuMeHeHneM rpados.
Pemrarp 3amaum Ha  HaxoXKJeHUe

BEPOATHOCTU

CJIyJalHOTO COOBITHS 10 BEPOSATHOCTSAM 3JIEMEHTaPHBIX
COOBITHH, B TOM YHKCJIE B ONBITAX C PABHOBO3MOXKHBIMU
3JIeMEHTaPHBIMHU COOBITUSMU.

Pemiarhs 3amauM Ha HAXOXKJEHHE BEPOSTHOCTEH
00beIUHEHUsI U TepeceueHrsi COOBITHU, B TOM YHCJIE
HE3aBUCUMBIX, C  HCIIOJb30BaHUEM  Tpaduueckux

HpeﬂCTaBJIeHI/Iﬁ u gepesa cnyqaf/’moro OIIbITa.

Pemars 3ajauu Ha MepevyrcIeHre KOMOUHAUN (Tucia
IIepECTAHOBOK, YHCJA COYETAaHUU), Ha HaXOXKJIEeHHe
BEPOSATHOCTEMH COOBITHI c MpUMeHEeHUEeM
KOMOWHATOPHUKH, B TOM YKCJIE C HCIOJIb30BAaHHUEM
TpeyroabHuKa Ilackans.

9 KJIACC ( He meHee 34 )

HazBanu
e pasjieia
(TeMbI)

Kypca
(4yuciao

OcHoBHOE CoaepKaHue

OcHoBHbBIE BUABbI J€ATCIbHOCTH oﬁyqammnxm

DJIEKTPOHH
ple
(uudposbie)
o0pa3oBare
JIbHbIE




4acoB)

pecypcst

IloBTOpATH U3Yy4EeHHOE U BBICTPAHUBATh CHCTEMY

Iosropeune | IlpencraBienue JIAaHHBIX. .
Kypca OnucartespbHass CTaTHCTHKA. SHAHMH.
8 raacea Onepamuy Hax COGHITHAMIL Pemares 3amaum Ha IDPeJCTABJIEHUE U  OIMCAHUE
(49) HeszaBrcuMoCTh COOBITHI AQHHBIX. .
Pemares 3amaum Ha HAXOXJEHHE BEPOSTHOCTEH
00beIUHEHUSI U IepeceueHusi COOBITHN, B TOM YHCJIE
HE3aBUCHMBIX, C  HCIOJb30BAaHHEM  TIpadUUECKUX
TIpe/ICTaBJIEHUH U IepeBa CIyJaliHOTO OIBITA.
Pewrats 3ajauu Ha IepevyrcIeHre KOMOUHAMN (Tucia
IIEPpECTAHOBOK, YHCJA COYETAHUN), HA HAXOXK/IEHHE
BEpPOATHOCTEU coOBITHH c TIpUMeHeHHeM
KOMOMHATOPHUKH, B TOM YHCJIE€ C WCHOJIb30BAaHUEM
TpeyrosbHUKa Ilackansa
Y — KoMGHHATOpHOE  TPABHIO OcBauBaTh IIOHITHS: K0M6I/IHaTopHuoe IIPaBUJIO
KOMGH- yMHOMeHHs. TIepecTaHOBKIL VMHOKEHUsI, YIOPSOYeHHAsI I1apa, TPOHKAa OOBEKTOB,
HATOPHEHN ®axropuan. CoueraHus u TepecTaHoBKa, (dakropuan 4Yuciaa, COYETAHUE, UKCIIO
(4 9) THeIIo COYETAHMIL coveTaHu, TpeyroJapbHuK [lackasis. Pemarp 3amaun Ha
TpeyrosHuK Tackans. TepevyncaeHme YIOPS/I0YEHHBIX nap, TPOEK,
TpakTiaeckas pabora TepevrcaeHre TePeCcTaHOBOK M COYETAHUH 3JIEMEHTOB
«BpIuncIeHEe BEPOSATHOCTEN DASIITHBIX MHOMECTE.
C HCIIOJIb30BaHUEM Pemarp 3azauu Ha INpuUMEHEHHNEe 4Yncjia COYETAaHUH B
KOMOMHATOPHBIX  (DYHKIHIH anrebpe (cokpalméHHOe YMHOXKeHHe, OuHOM HpIOTOHA).
3JIEKTPOHHBIX TaOJIUIL» Pemiath, mnpumMeHssi KOMOWHATOPHKY, 33/laudl Ha
BBIYHCJIEHNE BEPOSITHOCTEMH, B TOM YHCJIE C IIOMOIIHIO
3JIEKTPOHHBIX TAOJIUIL B XO/I€ IIPAKTUYECKOH pabOTHI.
Teomerpmaeck T'eomeTpuueckas OcBauBaTh MOHATHE TE€OMETPUYECKOH BEPOATHOCTH.
adx BeposiTHOCTh.  CiyuaiiHpli | Pemiarp 3agayd Ha HaxXOK/JIEHHE BEPOSITHOCTEH B
BEPOATHOCTE | pp160p TOUKH U3 QUIYpHI HA OTIBITaX, IPEJCTABUMBIX KaK BBIOOP TOUEK U3 MHO-
(49) IIOCKOCTH, U3 OTPE3Ka, U3 TOYTOJIPHUKA, Kpyra, OTpe3Ka WJIM JIyTU OKPYKHOCTH,
JIyTH OKPY>KHOCTH. YHCIJIOBOTO ITPOMEIKYTKA.
Hcnbrranusa Hcmbrranye. Vemex - OcBanBaTh MNOHATHA: WCIbITAHUE, 3JIEMEHTapHOE
BepHy/un Heynaua. Cepus HCITBITAHH cobObITHE B HCIbITAaHUN (ycmex u Heyzmaua), cepus
(6 ) 710 TEpBOTO yerexa. HMCTIBITAHUMH, HACTYIJIEHHE MePBOTO ycrexa (meynmaun),
S O —. BepHy/um. cepusi uCHbITaHUN BepHyILTH. 3
BeposTHOCTH  cOOHITHE B Pemaun, 3ajauM HA HAXOXNJIEHHE BEPOATHOCTel co-
cepun ACIBITAH OBITUH B CEPUU UCIBITAHUUA JIO TIEPBOTO ycCIleXa, B TOM
Bepuywn.  TIpaxTideckas qucsie ¢ TpUMeHeHueM dbopmyJibt CYyMMBI
paGota «VICTIbITARYS TeOMETPUUYECKOM TPOTPECCUU.
BepHysum» Pemrars 3agauM Ha HaXOXJEHHE BEPOATHOCTEH
3JIEMEHTAPHBIX COOBITUH B CEpUM UCIBITAaHUNA BepHyIuiy,
Ha HAaXOX/IEHWE BEpPOSITHOCTU OIIPEJIEJIEHHOTO YHCIIA
yCIIEXOB B cepuH UcbITaHU BepHysun. U3yuaTs B X0ae
IpaKTUYEeCKOH PpabdoThl, B TOM 4YHCJE C IIOMOILIBIO
nr(dPOBBIX PECYPCOB, CBOWCTBA BEPOSTHOCTH B CEPUH
rcubpITaHuE BepHysun
Ciyuaiina CiayuaiiHasi BeJUYHHA U OCBOI/STI) _TOHATHA: cIyJaiiHas BeJTUYHHA, 3HaueHUe
a pacrpezenesue CJTyJaifHOHM BEJTMYUHBI, pacIpe/ie/ieHre BepOsITHOCTEH.
BeJIMYMHA BeposiTHOCTEH. MaremaTu- Usyuars u 00CYy:KAaTh NPUMEDPHl [UCKPETHBIX U He-
(6 1) Yeckoe OJKUJIaHUE u TIPEPHIBHBIX CIyYalHbBIX BeJIMUWH (POCT, BeC UeI0BEKa,
JIACTIEPCUS CTyJaitHON YUCJIEHHOCTh ~ HACeJeHHWs,  Jpyrue  HU3MEHUYHUBBIE
BEJINYUHBI. IIpumepst BEJIMYUHBI, PACCMATPUBABIIHECS B KypCe CTAaTHUCTUKH),
MaTeMaTHYeCKOTO MOJIEJIPHBIX ~ CJIyYalHBIX BEJUYWH, CBA3AHHBIX CO
OXKUJAHUSA Kak CJIyJaliHBIMU OomnbITaMu (OpocaHue MOHETHI, UTPATBHOHU
TEOPETUYECKOI'O  CPEeJHEero KOCTH, CO CJIyJalHBIM BBIOOPOM H T. .).

3HAYCHHA BEJIUYHHBI.

Tlonatre o0 3aKoHE OOJIBIINX
qucesl. N3mepenue
BEPOSITHOCTEH C ITOMOIIBIO
yacroT. IIpumeHeHne 3aKkoHa
OOJIBIIINX YKCEJT.

OcBauBaTh IIOHATUA: MaTeMaTHYECKOE OXKHUJAHUE
CJIyJalHOH BEJIMYUHBI KAaK TEOPEeTUYECKOe CpeJHee
3HAYEHUE, TUCIEePCUs CAyIAHHON BeJIMINHBI KaK aHAJIOT
JIACIIEPCHH YUCIJIOBOTO Habopa.

Pemars 3amayud Ha BBIYMCJIEHHE MaTEMATHYECKOTO
OXXHMJQHUA U JUCIHEPCUU JUCKPeTHOM  ciIydaifHon
BEJINYUHBI 110 33JAHHOMY PACIpPeZIeIeHHIO, B TOM JHCIIe
3a/1a4, CBA3AHHBIX CO CTPAXOBAHUEM H JIOTEPEAMHU.
3HaKOMUTBCA C MATEMaTHYECKHM OXHJIAHUEM U
Jucnepcuell HEKOTOPBIX pacIpesieJieHUui, B TOM YHUCIIe
pacipezesneHus CayJaiHON BeJIMYNHBI «UUCIJIO YCIIEXOB»




B CepUHM WCObITAaHUH bBepHy/un. HWsydarb YacToTy
COOBITHSI B IOBTOPSIOIINXCA CIYIAHHBIX OIBITaX Kak
CITyJalHYIO BEJIMYUHY.

3HAKOMUTBCA C 3aKOHOM Oosbiux uncen (B ¢dopme
BepHysuin): mpu  OOJIBIIIOM YHCJIE OIBITOB YacTOTa
coObITHsA 6JIM3KA K €T0 BEPOATHOCTH.

Pemiath 3amaum Ha U3MepPEHHE BEPOSITHOCTEH C
IIOMOIIIBIO YACTOT.

00001mEenue, IIpencrasienue JAaHHBIX.
KOHTPOJIb OrmnmucarenabHast CTaTUCTHUKA.
(10 v) BeposarnocThb CIIy4aliHOTO
COOBITHA. DJIEMEHTHI

koMmbOuHaTOpuku. Ciy4yaiiHble
BEJINYUHBI U PACIPEZIeJIeHHUS.

IToBTOPATH U3YyYE€HHOE U BBICTPAUBATh CHCTEMY
3HAHUH.

PemaTsh 3agaum Ha IIpe/ICTaBJIEHNE U ONMCAHUE JAaHHBIX.
Pemrath 3aayu Ha HAXO0XK/IEHUE BEPOSATHOCTENU COOBITUH,
B TOM YHCJIe B OIBITaX € PaBHOBO3MOKHBIMH
3JIeMEHTapPHBIMU COOBITUSIMU, BEPOSATHOCTEN 00beAMHEHIS
U TiepeceueHusi COOBITUH, BHIYKCIIATD BEPOSITHOCTH B
OTIBITAX C CEPUAMH CITyJaHHBIX UCIIBITAHUH.

[Ipn paspaborke pabodell mporpaMMbl B TEMaTHYECKOM IIJIAHUPOBAHWN JIOJDKHBI OBITH YYTCHBI BO3MOXKHOCTH
UCIIONIb30BaHMS 3JICKTPOHHBIX (IM(POBBIX) 00pa30BaTEIBHBIX PECYPCOB, SABISIONIMXCS yIeOHO-METOANYECKIMHU
Marepuagamu (MyJIbTUMEIUHHBIE IPOrPaMMBI, JJIEKTPOHHbIC YUeOHUKH M 33Ja4HUKH, JIEKTPOHHBIE OMOIMOTEKH,
KOJUISKIIMH  IU(POBBIX 00pa3oBaTeNbHBIX PECYpCcoB),
UCTIONB3YEMBIMH ISl OOydYeHHMs W BOCIMTAHUS pAa3IMUHBIX TPYI II0Jb30BATENCH, NPEICTABICHHBIMUA B
ANIEKTPOHHOM (LU(POBOM) BUJE W PEATM3YIOMIMMH auaakTHdeckue BozmoxkHoct MKT, comepikanue KOTOPBIX

BUPTYaJIbHBIC J1a00OPAaTOPHUH, WIPOBBIC IIPOTPAMMBI,

COOTBETCTBYET 3aKOHOJATEILCTBY 00 00pa30BaHHN.
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