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HOACHUTEJIBHAA 3AITMCKA

OBLAA XAPAKTEPUCTUKA YYEBHOI O IIPE/IMETA «MATEMATHKA»

[Ipumepnas pabouas mporpamma Mo MareMaTHKe JUIs oO0ydarommxcs 5—9 kiaccos

pa3paborana Ha ocHOBe DenepanbHOrO roCyIapCTBEHHOTO 00pa30BaTENBLHOIO CTaHIApTa
OCHOBHOTO 00mIero oOpa3oBaHHsi C Y4ETOM M COBPEMEHHBIX MHPOBBIX TpPEOOBAHHIA,
NpEeIbABISEMBIX K MareMaTH4eCKOMY oOOpa3oBaHUIO, M TPaJuLUil  POCCHIICKOTO
o0Opa3oBaHus, KOTOpBHIE OO0ECIIEUMBAIOT OBJAACHUE KIIOYEBBIMU  KOMIICTCHIIHSIMH,
COCTAaBJISIIOLIMMU OCHOBY JUIsl HENPEPBIBHOTO OOpa30oBaHUS UM CAMOpPAa3BUTHUS, a TaKXKe
LEJIOCTHOCTh ~ OOHIEKYJAbTYPHOTO,  JUYHOCTHOIO M  II03HABATEIbHOIO  PA3BUTHUSA
oOyuatoniuxcs. B paboueil nmporpamMe yuTeHbl uaeu u noJioxkenus Konnenmuu pazButus
MareMaTnuueckoro ooOpazoBaHusi B Poccuiickoit ®Denepaumu. B snoxy uudposoi
TpaHcpopmanuu BceXx cdep UYEIOBEUYECKOW JAEATEIbHOCTH HEBO3MOXKHO  CTaTh
00pa3oBaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 0a30BOM MaTeMaTHUECKOU MOJATOTOBKH. YIKe
B IIKOJIE MAaTEMAaTUKa CIY)KUT ONIOPHBIM MPEIMETOM I U3YYEHHUS] CMEKHBIX AUCLMILINH,
a MocJie LIKOJIbI peallbHOM HEOOXOIMMOCTbIO CTAHOBUTCSI HETIPEPHIBHOE 00pa30BaHUE, UTO
TpeOyeT MOJHOIIEHHOW 0a30BOi 0011e00pa30BaTeIbHON TOATOTOBKH, B TOM 4YHCIE U
MaTeMaTH4eckoid. OTo OOyCIOBJIEHO TeM, YTO B HAIM JHU PAcTET 4MUCIO Tpodeccuii,
CBSI3aHHBIX C HETIOCPECTBEHHBIM MPUMEHEHHNEM MaTeMaTHKU: U B cepe S3KOHOMHUKH, U B
Ou3Hece, 1 B TEXHOJOIMYECKUX OO0JIacTAX, W Jake B T'yMaHMTapHbIX cepax. Takum
o0pa3oM, Kpyr HIKOJbHUKOB, JIi KOTOPBIX MaTeMaThka MOXET CTaThb 3HAYUMBbIM
MIpeIMETOM, PaCUIUPSIETCS.

[IpakTuyeckas NOJE3HOCTh MaTEMaTUKU OOYCIOBIEHA TEM, YTO €€ IpPeIMETOM
ABJIAIOTCS (yHAAMEHTAIbHbIE CTPYKTYpPbl HAIEr0 MHpa: MPOCTPAHCTBEHHbIE (OPMBI U
KOJIMYECTBEHHBIE OTHOILEHHS OT MPOCTEHUIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE,
JI0 TOCTATOYHO CJIOKHBIX, HEOOXOANMBIX AJIS1 Pa3BUTUS HAyYHbIX U NPUKIAAHBIX uael. bes
KOHKPETHBIX MaTeMaTUYEeCKUX 3HAHWH 3aTpyJHEHO NMOHMMaHHE MPUHIUIIOB yCTPOICTBA U
UCIOJIb30BAHUS COBPEMEHHOM TEXHUKH, BOCIPHUATHE M MHTEpPIpETalys pazHOOOpa3HOU
COLIMAIIBHOM,  DKOHOMHYECKOH,  IMOJUTHYeCKOW  HHpopManuy,  ManodddexkruBHa
[IOBCEJTHEBHAsA IPAaKTUYecKas JAeATeNIbHOCTh. KakaoMy uenoBeKy B CBOEH KM3HHU
IPUXOJUTCSA BBINOJIHATh PAcueThl M COCTaBJSATh AJITOPUTMBIL, HaXOJUTb U IPUMEHSITh
¢dopMynbl, BIaIeTh NPAKTUYECKUMHU HPUEMaMH T€OMETPUUYECKMX H3MEpPEHHH U
IIOCTPOEHUH, 4YMUTaThb MHGOpPMALMIO, NPEACTABICHHYIO B BUJE TaOiul, AMarpamMm H
rpauKoOB, )XKUTh B YCIOBHUSX HEONPEIEJICHHOCTH U NOHMMAaTh BEPOSITHOCTHBIM Xapakrep
CIIy4alfHbIX COOBITHIA.

OHOBpPEMEHHO C pacuIMpeHHeM cdep NPUMEHEHHs MaTeMaTUKd B COBPEMEHHOM
oOmectBe Bce 0Oosiee BaKHBIM  CTAHOBMTCS MAaT€MaTMYECKMM CTWJIb  MBIIUICHUS,
IIPOSIBJISIFOILMICS B ONPEIeICHHBIX YMCTBEHHBIX HaBblKax. B mpoliecce u3ydeHus: MaTeMaTUKU
B apceHall MPUEMOB U METOJIOB MBILUICHHUS YEJIOBEKAa €CTECTBEHHBIM 00pa3oM BKIIFOYAIOTCS
UHAYKIHS U JeyKIus, o0o0IIeHne U KOHKPETU3alys, aHajau3 U CUHTEe3, KiIacCu(pUKALUs U
cucremMaTusanus, abcrparupoBanue U aHanorus. OObeKTbl MaTeMaTHUECKUX YMO3AKIIOUEeHUH,
NpaBUja HX KOHCTPYHMPOBAHMs pPACKpPBIBAIOT MEXaHM3M JIOTHUECKHX TMOCTPOCHHUH,
CIOCOOCTBYIOT BBIPaOOTKE yMEHUs (hOPMYIHPOBaTh, 0OOCHOBBIBATh M JI0OKa3bIBATH CYXKACHUS,
TEM CaMbIM Pa3BMBAIOT JIOTHYECKOE MbILILIEHHE. Benymias poiab NpuUHAUIEKUT MaTeMaTHKE U
B (OPMHPOBAHUU AJITOPUTMHUUYECKON KOMIIOHEHTHI MBIIUIEHUS W BOCHUTAHUU yMEHHI
JIeWCTBOBATh IO 33JaHHBIM aJrOPUTMaM, COBEPILICHCTBOBATh W3BECTHBIE M KOHCTPYHPOBAThH
HOBBIE. B rmporecce pemieHnss 3agad — OCHOBOW y4eOHOH JeATENTbHOCTH Ha YpOKax
MaTeMaTUKU —Pa3BUBAIOTCA TaKXKe TBOPUECKAsk U MPHUKIAHAS CTOPOHBI MBIIIUICHUS.

OOyuenne maremMaTMKe JIacT BO3MOXXHOCTb pa3BUBaTh Yy OOy4aromuXcs TOYHYIO,
palMoHaNbHYI0O M UWHGOPMATUBHYIO peuyb, yMEHUE OTOMpaTh Hambosee MOAXOIIne



S3BIKOBBIE, CHMBOJIMYECKHE, TpaUueCcKue CPeACTBa Ul BEIPAKECHUS CY)KICHUN U HATJISAHOTO
UX TPEJCTABICHHUS.

Heo0x0MMbIM KOMIIOHEHTOM OOIIIel KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHHHU SIBIISICTCS
o011ee 3HAaKOMCTBO C METOJIaMH MO3HAHUS JI€HCTBUTEIBHOCTH, MPEICTABICHUE O MPEIMETE U
METOAaX MaTEMATUKHU, UX OTJIHYHH OT MCTOHOB APYIrUX CCTCCTBCHHBIX U 'YMAHUTAPHLIX HAYK,
00 0COOEHHOCTAX IMPUMCHCHUS MATCMATUKU I PCHICHUS HAYYHBIX W IMPUKIAAHBIX 3aja4.
Taxum 00pa3om, MmaTeMaTHUeCKOe 00pa3oBaHNE BHOCUT CBOW BKJIAJ B (hOpMUpOBaHHE OOIICH
KYJIBTYPBI Y€JI0BEKa.

N3yueHne mMaTeMaTHKH TaKXe CHOCOOCTBYET ICTETHUECKOMY BOCHHTAHHUIO YEIIOBEKa,
IIOHHMMAaHHIO KpaCOTbI n u3dnecrea MaTEMAaTUYCCKUX paccymaeHHﬁ, BOCIIpUATHUIO
reOMETPUUECKUX (POPM, YCBOECHUIO WU CUMMETPHH.

LEJIN 74 OCOBEHHOCTH U3VYEHUA VYYEBFHOI O IIPEJ/IMETA
«MATEMATHKA». 5-9 KJIACChI

[TpuopuTeTHBIMH TIENISIMU O0ydeHUsT MareMaTHke B 5—9 Kiacca SBISIFOTCS:

* (opmupoBaHuE UEHTPAJIbHBIX MaTEeMAaTUYECKUX TMOHATUH (YMCIIO, BEJIUYMHA,
reoMerpuueckas (Qurypa, TnepeMeHHas, BEpOSATHOCTb, (YHKIMs), 00OecrnedrBarONINX
MIPEEMCTBEHHOCTh, HIIEPCIIEKTUBHOCTh MaTEMaTHYECKOTO 00pa30oBaHusl 00yUarOIINXCS;

* mnojBeAeHHE OOyyarouMxcs Ha JOCTYIIHOM JJIsi HHUX YPOBHE K OCO3HAHUIO
B3aMOCBSI3U MaTeMaTHUKU U OKPYXKAIOIIEro MUpa, MIOHUMaHUEe MaTEMAaTHKU KaK 4acTu o0Ien
KYJIBbTYpPbI YEJIOBEUYECTBA;

* pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH 0Oydaromuxcs,
MIO3HABATENbHON AKTUBHOCTH, MCCIEIOBATENbCKUX YMEHHMH, KPUTUYHOCTH MBILIUICHUS,
MHTEpeCca K N3y4EHHUI0 MaTeMaTHKH;

* (QopMupoBaHue  (yHKIMOHAIBHOW  MaTeMaTHYECKOW  I'PaMOTHOCTH:  YMEHHs
pacro3HaBaTh IPOSIBICHUS MaTEMaTHYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYalUAX U IPU U3YYEHUH JIPYTUX YYE€OHBIX NIPEIMETOB, IPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEpPHOCTEH, (GOpPMyIUpOBaTh UX Ha SA3bIKE MAaTEMaTUKU U CO3/1aBaTh
MaTeMaTU4YeCKUe MOJENH, NMPUMEHATh OCBOCHHBIM MaTeMaTHUECKUIl ammapaT Ui pelieHus
IIPAKTUKO-OPHEHTUPOBAHHBIX  3a7ay, MHTEPIPETUPOBaTbH M  OLIEHUBATh  IIOJIyYCHHBIE
pe3ysbTaThI.

OcHOBHBIE JIMHHUU COJIEpXKaHMA Kypca MaTeMaTuku B 5—9 kmaccax: «Uucna u
BBIUUCIIEHUSN», «AnreOpa» («Anredpandeckue BbIpaKEHUs», «YPaBHEHUS M HEPAaBEHCTBA»),
«Dynkuuny, «l'eomerpus» («['eomerpuueckue ¢urypel M uX CBOHCTBa», «l3mepeHue
TeOMETPUYECKUX BEIHUUHY), «BEpOSTHOCTb U CTATUCTUKAY.

JlaHHBIE JIMHUM Pa3BUBAIOTCS MapajuIeibHO, KaXJasi B COOTBETCTBMM C COOCTBEHHOMH
JIOTMKOM, OJJHAKO HE HE3aBHCHMO OJIHA OT JPYTOi, a B TECHOM KOHTaKT€ M B3aUMOJICHCTBUH.
Kpome »3rToro, ux oObeIMHSET JIOrMYecKas COCTaBIAIOLIAs, TPAAULUOHHO MpUCYLIas
MaTeMaTUKe U IPOHM3BIBAIOIIAS BCE MaTeMaTHUYECKHE KYypChbl M COJEpKaTellbHble JMHUU.
CoopmynupoBanHoe B DenepaqbHOM TOCYJapCTBEHHOM 00pa30BaTelbHOM CTaHJapTe
OCHOBHOTO oOmiero oOpa3oBaHMs TpeOOBaHHWE «YMETb OINEPUPOBATh  MOHATHIMM:
ONpEEIICHNE, AaKCHMOMa, TEOpeMa, JOKa3aTelIbCTBO; YMEHME paclo3HaBaTb WCTHUHHBIE WU
JIOXKHBIE BBICKA3bIBAHUS, MPUBOANUTH NMPUMEPHl U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTPHIIAaHUS BBICKA3BIBAHUI» OTHOCHTCA KO BCEM KypcaM, a (OpPMHpPOBAHUE JIOTHYECKUX
YMEHHUH pacripesiesiseTcsi Mo BCeM TrojaM oOOy4deHHMs Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanus. CoxepkaHue 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM
ocBoeHus IlpumepHoii paOoueil mnporpaMmsel, pacnpenesleéHHbIM 10 ToAaM O0O0yueHwUs,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMIHMAIBHBIM BOIIPOCAM
oOyyaromuecst oOpalaauch HEOAHOKPATHO, YTOOBI OBJIAZICHUE MATEMAaTHYECKUMHU MOHATHSIMHU
U HaBbIKAMM OCYIIECTBJSUIOCH TOCIEIOBATENIbHO UM TMOCTYNAaTeIbHO, C COOJIOEHUEM



MPUHIIMIA [PEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAIKMCh B OONIYI0O CHUCTEMY
MaTEeMaTHYECKHUX MPECTABICHUI 00yJalomuXCsl, pacIupsis U yriryolsis e€, o0pa3ys MpoUYHbIe
MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI O IIPEJIMETA «-MATEMATUKA» B YYEFHOM 1lJIAHE

B cootBerctBun ¢ denepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTENIbHBIM CTAHIAPTOM
OCHOBHOTO o001iero oOpa3oBaHMsI MaTeMaTHKa SBJIAETCA O0OS3aTEIbHBIM IPEIMETOM Ha
JaHHOM ypoBHe oOpa3oBanus. B 5—9 «kjaccax yweOHbIi mpeamer «MaTeMaTuka
TPaIUIIMOHHO M3YYaeTCsl B paMKax CIEAYIOIINX Y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca
«Marematuka», B 7—9 Kiaccax — KypcoB «Airedpa» (BKIIOYAst JIEMEHTHl CTATUCTHKH H
teopun  BeposiTHocTe) u  «['eomerpusi».  Hacrosimeld  mporpamMMoil  BBOJIUTCS
CaMOCTOSITENIbHBIN yueOHBI Kypc «BeposiTHOCTb U CTATUCTUKAY.

Hacrosimield mporpammoil mnpeaycmaTrpuBaeTcsi BbLAEICHHE B Y4eOHOM IJIaHE Ha
M3y4YEeHHE MaTeMaTUKH B 5—6 Kkjaccax 5 yueOHBIX YacOB B HEAEIO B TEUEHHE KAXKJOro roja
o0yuenus, B 7—9 kiaccax 6 yueOHBIX YacOB B HEJETIO0 B TEUCHHE KaXXJOTO roja oOydeHus,
Bcero 952 y4yeOHBIX yaca.

Temartnueckoe mIaHMpPOBaHHE Y4YEOHBIX KYpPCOB M PEKOMEHJyeMOe pachpe/esieHue
y4eOHOTO BpeMEHH Ul U3y4eHUs! OTAENbHBIX TeM, MPEAJIOKEHHbIE B HACTOSIIEH Iporpamme,
HaJ0 paccMaTpuBaTh KaK INPUMEPHbIE OPHEHTUPBHl B TMOMOILIb COCTABUTENIO aBTOPCKOM
paboyeil mporpaMMbl M TpPEXJE BCEro ydurTenao. ABTOp pabouell mporpammbl BIIpaBe
YBEJIMYUTh WM YMEHBIIUTH MPEIIOKEHHOE YHCIO Y4YeOHBIX YacoB Ha TeMy, YTOOBI
yrayOuThCS B TEMATHKY, OOJiee 3aMHTEPECOBABUIYI0 YUYEHHUKOB, WJIM HAIpPaBUTh YCHIIHS Ha
IpeojoJieHue  3aTpyaHeHud. JlomycTMMO Takke JIOKaJbHOE IepepaclpesielieHue |
NEPECTAaHOBKA JIEMEHTOB COJIEpXKaHMs BHYTPH JJAHHOTO Kiacca. KosndyecTBO IMpOBEpOUYHBIX
paboT (TeMaTUYECKU U UTOTOBBIN KOHTPOJh Ka4eCTBA YCBOCHUS YI€OHOTO MaTepuaia) U ux
TUI (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PAOOTHI, TECThI) OCTAIOTCSI HA YCMOTPEHHUE YUUTEIIs.
Taxoke yuurens BIpaBe yBEIMUYUTh WIM YMEHBIIUTh YUCIO Y4EOHBIX 4acOB, OTBEICHHBIX B
[IpumepHoit paGoueit mporpamme Ha 0000IEHHE, MOBTOPEHHE, CHUCTEMATH3AIMIO 3HAHWUM
oOyyaromuxcs. EIMHCTBEHHBIM, HO NPUHIMIUAIBHO BAXHBIM KpPUTEPUEM, SIBIIAETCS
JOCTH)KEHHE PEe3YyJIbTaTOB 00yUeHMsI, yKa3aHHBIX B HACTOSALIEH ITporpamMmMme.

IINIAHUPYEMBIE PE3YJIbTATblI OCBOEHHSA YYEBHOI'O IIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIIET'O OBPA30BAHUA

OcBoeHue yueOHOro npeamera «MaTemMaTuka» J0JDKHO 00ecreuyuBaTh JOCTHKEHUE Ha
YPOBHE OCHOBHOIO 00ILIero o0pa3oBaHUs CIEAYIOIIMUX JUYHOCTHBIX, METAlpeiIMEeTHbIX U
IIPEIMETHBIX 00pPa30BaATENIbHBIX PE3YJIbTAaTOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3ybTaThl OCBOEHUS MPOrpaMMbl yUeOHOTO npenmeTa «MaTeMaTHuka
XapaKTEePU3YIOTCSL:

Ilampuomuueckoe 6ocnumanue: TPOSBICHUEM MHTEpeca K MPOLUIOMY M HACTOALIEMY
POCCHICKON MaTEMATHUKH, [IEHHOCTHBIM OTHOIIEHNE K JTOCTH)KEHUSM POCCHUICKUX MaTEMaTHKOB
U POCCUHCKON MAaTeMaTH4ECKOM IIKOJbI, K UCIIOJIb30BAaHUIO 3TUX JOCTH)KEHUHN B APYTrUX HayKax
U TIPUKJIaIHBIX chepax.

I'padxcoanckoe u 0yxo6HO-HpABCMEEHHOE 60CHUMAHUe: TOTOBHOCTBIO K BBITIOJIHEHUIO
00si3aHHOCTEH TIpaXIaHUHA W pealu3allud ero MpaB, MPEACTaBICHHEM O MaTeMaTHYeCKHX
OCHOBaX (DYHKIIMOHUPOBAHMUSA PA3JIUUHBIX CTPYKTYp, SBJICHUH, NpPOIENyp TIpPakJaHCKOTO
oOmiectBa (BBIOOPHI, OMPOCHI M TMp.); TOTOBHOCTBIO K OOCYKAECHHUIO STHYECKUX IpoOieM,



CBA3AHHBIX C IIPAKTUYECKUM IIPUMEHEHMEM JOCTM)KCHUM HAyKH, OCO3HAHMEM BaXHOCTH
MOPAJIbHO- TUYECKUX MPUHIUIIOB B JESITEIBHOCTH YYEHOTO.

Ipyoosoe e6ocnumanue: YyCTAaHOBKOM Ha aKTHMBHOE Y4acTHE B PEILIEHUM IMPAKTHUYECKHX
3a/la4  MAaTeMaTU4EeCKOM  HAIPABICHHOCTH, OCO3HAHMEM  BaXXHOCTH  MAaTE€MaTH4ECKOIo
0o0pa3oBaHus Ha MPOTSHKEHUU BCEH KU3HM IS YCIIEUTHON NMPO(ecCHOHAIBHOM AEATEIbHOCTU U
pa3BUTHEM HEOOXOJMMBIX yYMEHHH;, OCO3HAHHBIM BBHIOOPOM M IMOCTPOEHHEM WHIWBHIYaIbHOM
TpaekTopuu O0Opa3oBaHMS U JKU3HEHHBIX IUIAHOB C YYE€TOM JIMYHBIX MHTEPECOB H
0OIIECTBEHHBIX TOTPEOHOCTEM.

Ocmemuueckoe ocnumanue: CHOCOOHOCTBIO K 3MOILMOHAIBHOMY U 3CTETHYECKOMY
BOCIIPUATHIO MaTE€MaTHYECKUX OOBEKTOB, 3aJay, PEIICHUN, pacCyXIE€HUN; YMEHHUIO BHUJETh
MAaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

Llennocmu nayuno2o no3uanus: OPUEHTALUEN B IEATCIBHOCTH HA COBPEMEHHYIO CUCTEMY
Hay4YHBIX NPEJCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUs YEJIOBEKa, MPUPOIbI U
oOuiecTBa, MOHMMaHUEM MaTeMaTHMYECKOM HayKu Kak c@epbl YelI0BEYECKOM JesITebHOCTH,
9TanoB €¢ pa3BUTHUA M 3HAUYUMOCTH JUISL Pa3BUTUS LUBWIM3AIMH; OBJAJCHUEM SI3BIKOM
MaT€MAaTUKM W MaTeMaTHYECKOW KyJIbTypOM KaK CpPEICTBOM IIO3HAHUS MHUPA; OBJIAJECHHUEM
MIPOCTENIINMH HaBBIKAMHU HCCIIEOBATEIBCKOMN AESTEIBHOCTH.

Qusuueckoe eocnumanue, Gopmuposanue Kyibmypbl 300p06bsi U IMOYUOHATLHO2O
On1a2onomyyus. TOTOBHOCTBIO NPHUMEHATh MaTeMaTHYeCKHe 3HaHWsS B HWHTEpecax CBOEro
3JI0pOBbsl, BEIECHUS 3/I0pOBOro 00pa3a >KM3HU (310pOBOE IMUTAaHUE, COAIAHCHUPOBAHHBIM PEXUM
3aHSATUM W OTHbIXa, peryispHas (u3nyeckas aKTUBHOCTh); CPOPMHUPOBAHHOCTHIO HAaBBIKA
pediexcun, IpU3HAHUEM CBOETO IpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JAPYroro 4esoBeKa.

Ixonocuueckoe 6ochumanue. OpUEHTAIME HA TIPUMEHEHNE MATEMAaTHUYECKUX 3HAHUM IS
pemieHus 3agad B OOJaCTH COXPAHHOCTH OKpYXKAlOIIeH Cpenbl, IUIAHUPOBAHMS MOCTYNKOB U
OLIEHKM HX BO3MOXXHBIX IOCIEICTBUH A OKpYXarolled Cpelbl; OCO3HAHHMEM TIJI00abHOTO
XapakTepa 3KOJIOIMYeCKUX MpoOiIeM U MyTel MX pelieHus.

Jluunocmuvie  pesynbmamel,  obecneuugarowue — aoanmayuio - 0OYuarOwWeLocs K
UBMEHAIOWUMCSL YCILOBUAM COYUATLHOU U NPUPOOHOT CPEObL.

TOTOBHOCTBIO K IEHCTBUSM B YCIIOBHUSX HEONPEICICHHOCTH, ITOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUECKYIO JESTEIbHOCTD, B TOM YHCIIE YMEHUE YYUTHCS Y APYTUX
Jrozel, mpuoOpeTaTh B COBMECTHON JIESITEIbHOCTH HOBBIE 3HAHUS, HABBIKUA U KOMIICTCHLIUN U3
OTbITa JPYIHX;

HE00X0AUMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie (POPMYIUPOBAThH UAEH,
HOHATUS, TUIIOTE3bl 00 O0OBEKTAX U SBJICHUSX, B TOM YHUCIIE paHEee HE U3BECTHBIX, OCO3HABATh
neuuuThl COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOC PAa3BUTHUE;

CIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYallMI0, BOCIHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPeOYIOUIMI KOHTpPMEpP, KOPPEKTHPOBATh MPUHUMAEMbIC PEIICHUS U
nencTBus, GOPMYIUPOBATh U OLICHUBATh PUCKH U MOCIEACTBHS, (POPMHUPOBATH OIBIT.

METAIIPE/IMETHBIE PE3YVJIbTATHI

MeranpeqMeTHble  pe3yabTaTbl  OCBOEHHS  HpOorpaMMbl  y4eOHOro  mpeaMera
«MaremaTuka XapaKkTepU3yIOTCs OBIAJICHUEM VHUBEPCAIbHLIMU NO3HABAMETbHLIMU
oelicmeusimMy, YHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU U  VHUBEPCATbHLIMU
PeYIAMUSHBIMU OeUCMBUIMU.

1) Vhueepcanvuvie no3nasamenwvhvle Oeticmgus 00ecneuusarm @GopmMuposanue
0a306b1X  KOCHUMUBHLIX — NPOYECCO8  00YYAIWUXCcsi  (0C80eHUue  Memooo8  NO3HAHU
OKpydIcalouje2o Mupa; npumeHeHue JI02UHEeCKUX, UCCIe008ameNbCKUX onepayull, yMeHui
pabomamy ¢ ungopmayuetl).

basoBble 1ormyeckue JAeHCTBUA:

1. BBISIBIISITH M XapaKTepU30BaTh CYIIECTBEHHBIC TPH3HAKA MaTeMaTHYeCKUX
00BEKTOB, OHATHH, OTHOIIEHUHA MEXly MOHATUAMH; (POPMYINPOBATE ONPEIEICHUS TTOHATHIA;



yCTaHaBIIMBaTh CYIIECTBEHHbI TNPH3HAK KIACCH(HUKAINK, OCHOBAaHUS sl 000OUIeHUS U
CPaBHEHUs1, KPUTEPUU IIPOBOIMMOIO aHAIIN3A;

2. BOCIIPUHHUMATb, dopmynupoBath 51 IpeoOpa3oBbIBAThH CYKICHUS:
yTBEpAUTENbHBIC U OTPULIATEIbHBIC, €JMHUYHbIC, YACTHBIC M OOIIHE; YCIOBHEIC,
3. BBISIBJIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEYMS B

(baKTaX, JaHHBIX, Ha6JIIOII€HI/I$IX U YTBCPXKIACHUAX; Npcilaratb KpUTCPUW JId BBISABJIICHUS
3aKOHOMEPHOCTEH U POTUBOPEUNI;

4, ACIaTb BBIBOJbI C HCIIOJB30BAHUCM 3aKOHOB JIOTUKH, JACAYKTUBHBIX U
MHJYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIOYEHUHN 110 aHAJIOTHH;
o. pa3zbuparh J0Ka3aTeabCTBA MAaTEMaTHYECKUX YTBEPXKIACHMM (IpsiMble U OT

MIPOTUBHOT0), TPOBOJAUTH CAMOCTOSITEJIbHO HECJOKHbIE J0Ka3aTelbCTBA MaTEMaTHYECKHX
(akTOB, BEICTpAaUBaTh apryMEHTAIMIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE PACCYXKJICHHUS;

6. BbIOMpaTh crnoco0 pemeHuss ydeOHOM 3amauu  (CpaBHUBAThb HECKOJIBKO
BAPUAHTOB pELICHMs, BbIOMpaTh HaubojIee NOIXOIAIMIUA C Y4ETOM CaMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejbCcKue JTeHCTBUS:

1. HUCITOJIL30BaATh BOITPOCHI KaK I/ICCJ'IeJIOBaTe.HBCKI/Iﬁ UHCTPYMCHT
nmo3HaHusi;  (GOPMyIUPOBAaTh  BOIPOCH,  (QUKCHPYIOIIME MPOTUBOpEYHe, Mpodiemy,
CaMOCTOSITCJIBHO ~ YCTaHABIWBAaTh  HCKOMOE H  JIaHHOe, (OPMHUPOBATH  THIIOTE3Y,
apryMeHTHPOBATEH CBOIO IO3UIIUIO, MHEHUE;

2. MPOBOJUTH MO0  CAMOCTOSITEIFHO  COCTAaBJICHHOMY IUIAHY  HECIIOXHBIN
AKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHKE 1T0 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTH4ecKoro
00BbEKTa, 3aBUCHMOCTEH 00HEKTOB MEXKIy COOOI;

3. CaMOCTOSTENHHO (HOPMYITHPOBATH OOOOIIEHUS W BBIBOJABI TO peE3yJbTaTaM
MPOBEACHHOTO HAOTIOACHUS, WCCICOBAHUS, OICHUBATh JIOCTOBEPHOCTh TMOJTYYECHHBIX
pe3ynbTaTOB, BEIBOJIOB M 000OIIEHUH;

4. IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKe BBIIBUTATh
MPEIOJIOKEHNSI O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

5. PadoTa ¢ undopmanmeii:

6. BBISIBJIATh ~ HEJIOCTATOYHOCTh ¥ M30BITOYHOCTH WMH(POpPMAIIUHU, JTaHHBIX,
HEOOXOJUMBIX ISl PEUICHUS 33]1auu;

7. BHIOMPATh, aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH
MHGOPMAIIHIO PA3IMYHBIX BUIOB U (OPM MPEICTABICHHSI,

8. BbIOUpATh GOpMy TpeacTaBiICHUs HHPOPMAIMK U WLTIOCTPUPOBATh pelliacMbIe
3aJ]auu CXeMaMH, JHarpaMMaMu, UHOU rpauKoi U UX KOMOHHAIUSIMH,

9. OIICHUBATh  HAASKHOCTH  WMHPOPMALMU 10  KPUTEPHSIM,

MPEATI0KESHHBIM YUUTEIEM WU c(hOPMYIMPOBAHHBIM CAMOCTOSITEIIBHO.

2)  VHugepcanvhvble  KOMMYHUKAMUGHblE  Oelcmeus  0Oecneuuaom

CHOPMUPOBAHHOCb COYUATLHBIX HABBIKOE 00VUAIOUUXCAL.

Obwenue:

1. BocipuHUMAaTh U POPMYIUPOBATH CYKJIEHHSI B COOTBETCTBUH C YCIOBHUSIMHU U LEISIMU
oOI1eHus; SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U NMHUCHbMEHHBIX
TEKCTaX, JaBaTh IOSICHEHUs M0 XOAY pELIeHHs 3aJaud, KOMMEHTHPOBAThH IOJIyYEHHBIH
pe3yibTar;

2. B xone oOOCyxXJeHHs 3a7aBaTh BOMNPOCHI IO CYIIECTBY OOCYXJIaeMOH TEeMBl,
npoOsiemMbl, pelraeMoil 3aaayd, BBICKA3bIBAaTh MJIEH, HAlLlEJICHHbIE Ha IOMCK PpEIICHUS;
COIOCTABIISATh CBOM CYXJEHHS C CYKICHHUSMHU JIPYTUX YYaCTHUKOB JHasiora, 0OHapyXHBaTh



pas3nuure W CXOJICTBO TO3UIIUN; B KOPPEKTHOU (Gopme GopMymHpoBaTh pa3HOTIIACHUS, CBOU
BO3PAKEHUS;

3. MPEeACTaBIATh PE3yNIbTATHI PEIICHUS 3aa4H, SKCIICPUMEHTA, UCCIICIOBAHMUS, TIPOCKTA;
CaMOCTOSITEJIBHO BBIOMpATh (OpMAT BBICTYIUICHUS C YYETOM 3a7ad NPE3CHTAHH U
0COOEHHOCTEH ayTUTOPHH.

Compyonuuecmeso:

_ TIOHMMAaTh U HWCIIOJH30BaTh MPEUMYILECTBA KOMAHIHON M MHAMBUAYaTbHOU padOTHI
MIPU pElICHUHN yueOHBIX MATEMATHUYECKUX 3a/1a4; MPUHUMATh 11€J1b COBMECTHOM JESATEIHHOCTH,
IJITAHUPOBATh  OpPraHU3alMI0  COBMECTHOM  paboThl, pacmpeneisTh BHUIbI  padoT,
JIOTOBApUBATHCS, OOCYKJIaTh MPOIIECC U Pe3ylbTaT padOThl; 00001aTh MHEHUS HECKOJIBKUX
JTIOIEH

y4acTBOBaThb B TIpPYyNNOBBIX ¢opMax paboTel (00CyXkaeHHs, OOMEH MHEHUSIMH,
MO3TOBbI€ HITYPMBI U JIp.); BBIIOJIHATH CBOIO YaCTh Pa0OTHI U KOOPAMHHUPOBATH CBOU JIEHCTBUS
C JIPYrUMH 4YJieHaMU KOMaHJbl; OLIEHMBATh KAueCTBO CBOEr0 BKJIaJa B OOMIMM MPOAYKT MO
KpUTEpUAM, CHOPMYINPOBAHHBIM YJYAaCTHHUKAMHU B3aHUMOJCHCTBUS.

3) Vuusepcanvnvie pecynamuensie Oeiicmeus — obecneuusarom — Gopmuposanue

CMbICNIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCIIU.

Camoopeanuzayus: caMOCTOSITENBHO COCTaBJIATH IUIaH, alTOPUTM pELIeHUs 3afau (Win
€ro 4acTh), BbIOMpaTh CHOCOO pEHIeHHs] C Y4E€TOM MMEIOIIUXCS PECYpCcOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh BapHaHThl PEUICHUH C y4e€TOM HOBOM
nH(popMaLnH.

Camoxonmponw: BIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTpOJIA mpolecca H
pesyiabpTaTa pPEIICHUs MAaTeMaTHYEeCKOW 3alayd;, HPENBHIETh TPYAHOCTH, KOTOPBIE MOTYT
BO3HHUKHYTb IIDH PELICHHH 33[]a4H, BHOCUTb KOPPEKTHBBI B JAEATEIBHOCTb HA OCHOBE HOBBIX
OOCTOATENIbCTB, HAWJEHHBIX OIIMOOK, BBISBIECHHBIX TPYJHOCTEH; OLIEHMBATh COOTBETCTBHE
pe3yibTara JeATelNbHOCTH MOCTABICHHOM LM M YCIOBUSAM, OOBSICHATh NPUUMHBI JOCTHKEHHUS
WIMHEIOCTHKEHUS 1IeJIN, HAXOUTh OLIUOKY, JaBaTh OLEHKYIIPUOOPETECHHOMY OIIBITY.

[MPEJIMETHBIE PE3YJIbTATbBI

[TpenmeTHbIe pe3ynbTaThl ocBoeHUs [IpumepHO# paboyeid mporpaMMbl IO MaTEMAaTHKE
OpPEACTaBICHBI 10 TroJaM OOy4eHHs B CIEAYIOUIMX pasJeiax IMporpaMMbl B paMKax
OTIETBHBIX KypcoB: B 5—6 kiaccax — Kypca «Maremaruka», B 7—9 Kiaccax — KypcoB
«Anrebpay, «['eomerpus», «BepoSATHOCTb M CTATHCTHKA».

PazButHe norudyeckux IpeACTaBICHHH M HABBIKOB  JIOTMUYECKOTO  MBIIUICHUS
OCYIIECTBIISICTCS HA TPOTSHKEHUH BCEX JIET OOyYeHMs B OCHOBHOW IIKOJIE B paMKax BCEX
Ha3BaHHBIX KypcoB. [lpeamomnaraercsi, 4To BBITYCKHHUK OCHOBHOW HLIKOJBI CMOKET CTPOHTH
BBICKA3bIBAaHUSI ¥ OTPHILAHMSA BBICKA3bIBAHW, pAclO3HABaTh WCTUHHBIE U  JIOXKHBIC
BBICKA3bIBaHUS, IPUBOANUTH MPUMEPHI U KOHTPIIPUMEPHI, OBJIAZACET NOHATUSME: ONpPEACICHHE,
aKCHOMa, TeOpeMa, JO0Ka3aTelIbCTBO — W HAYYHUTCS HUCIOJB30BATh UX IPH BBIIOJIHECHUU
y4eOHBIX U BHEYYEOHBIX 3ajad.

INPUMEPHASI PABOYAS INPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KJJACCbI

HEJU U3YYEHUSA YYEBHOI'O KYPCA

[IpuoputeTHBIMU 1IeNIMU 00yUEHUSI MaTEMATHKE B 5—O6 Kiiaccax sBISIFOTCS:

1. mpomomxkeHnre QOPMHPOBAHUS OCHOBHBIX MATeMAaTUYECKUX TOHITHHA (YHCIO,
BETMYMHA,  TeOMETpUYecKas durypa), 00ecreunBaIIUX  MPEEMCTBEHHOCTh U
MEePCIIEKTUBHOCTh MaTEMATHYECKOTO 00pa30BaHusl 00YJarOIIUXCs;

2. pa3BUTHE WHTEIUICKTYaIbHBIX W TBOPUYECKUX CIOCOOHOCTEH 0O0ydaromuxcs,
MO3HABATEIPHON AKTUBHOCTH, WCCJIENOBATEIbCKUX YMEHUW, WHTEepeca K H3IyYCHHIO
MaTE€MAaTHKH;




3. moaBeneHUE OOYYaIOUIMXCS Ha JOCTYIHOM JUIi HHUX YPOBHE K OCO3HAHHUIO
B3aMMOCBS3M MATEMATHUKHU U OKPYKAIOLIETO MUPA;

4. dopmupoBanue  (QYHKIMOHAILHONW  MATEeMATHYECKOW  TPAMOTHOCTH:  yMEHUS
pacrmo3HaBaTh MAaTEMaTHYECKHE OOBEKTHl B PEATbHBIX JKH3HEHHBIX CUTYAIUSAX, MPUMEHITH
OCBOCHHBIE YMEHHS JUISl PEUICHUS] NMPAKTHKO-OPUEHTHPOBAHHBIX 3aJa4, MHTEPIPETUPOBATH
MOJIyY€HHBIE PE3YJIbTAThl U OLIEHUBATh UX HA COOTBETCTBHE NPAKTHYECKON CUTYallUH.

OcCHOBHBIE JTMHUU COJAEPKaHUS Kypca MaTeMaTHKH B 5—6 Kimaccax

— apudMeTndecKas 1 reOMeTpUYecKas, KOTOPbIE Pa3BUBAIOTCS MApaJUICIBHO, KaXK/1as B
COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJJHAKO, HE HE3aBHCUMO OJ[HA OT APYroi, a B TECHOM
KOHTaKkTe M B3aumoJieiicTBuu. Taxke B Kypce NPOUCXOJUT 3HAKOMCTBO C 3JIEMEHTaMU
anredpbl U ONMHCATEIbHONW CTATUCTHKU.

N3yuenue apudmernyeckoro maTepraia HadYMHAETCS CO CUCTEMaTH3alMd U Pa3BUTHUS
3HAaHUM O HATYpAJIbHBIX 4YHUCIAX, [OJYYEHHbIX B HadaJbHOM Mmkose. Ilpm sToMm
COBEPIICHCTBOBAHNWE BBIUMCIUTEILHOW TEXHUKH U (OPMHUPOBAHHME HOBBIX TEOPETHUECKHUX
3HAHUHM COYETAaeTCs C PAa3BUTHUEM BBIYMCIUTENBHON KYIbTYpbl, B YaCTHOCTU C OOy4YeHHEM
MpPOCTEHIIMM TpHUEMaM TPUKUIKA U OLEHKU pe3ylbTaToB BbluMciaeHUH. W3ydeHue
HATYpaJIbHBIX YHCENI TPOJOIDKaeTcs B 6 Kiacce 3HAKOMCTBOM C Ha4YalbHBIMHU TOHITHSIMHU
TEOPUH JETUMOCTH.

Jpyro#t kpynHbIid 6JI0K B coAepxKaHUU aprupMETHUECKON JTUHUN — 3T0 Apodu. Hauamno
M3Y4eHUs OOBIKHOBEHHBIX U JIECSITHMUHBIX APOOEl OTHECEHO K 5 Kiaccy. JTO MepBbIil 3Tall B
OCBOEHHUU Apo0el, Korja MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UJAESIMH, MOHATUSIMU TEMBI.
[Ipu »sTOoM paccMoTpeHHe OOBIKHOBEHHBIX JpoOei B TIOJTHOM OO0BEME TMPEAIIeCTBYET
U3YUYEHHIO JECATUYHBIX ApPOOEH, 4TO 1Lenecoo0pa3HO € TOYKHM 3pPEHUs JIOTUKU H3JI0KEHUS
YHUCIOBOM JIMHUM, KOTJa MpaBWia JEHCTBUH C JECATUYHBIMH JIPOOSIMM MOKHO OOOCHOBATbH
YK€ H3BECTHBIMHM aTOPUTMAMM BBIIIOJHEHUS JEUCTBUH € OOBIKHOBEHHBIMU JIPOOSMHU.
3HAaKOMCTBO C JECATUYHBIMHU JpOOSIMM  PACIIUPUT BO3MOXKHOCTH JJsl  [TOHUMAaHMS
00y4aromuMuCs MPUKIAJAHOTO IPUMEHEHHs HOBOW 3allMCH MPU U3YYEHUH APYIMX MPEIMETOB
U IIpU IPAaKTUYECKOM Hcnosb3oBaHuM. K 6 K1accy oTHECEH BTOPO 3Tall B U3y4eHUU JpooeH,
r7ie NPOUCXOAUT COBEPLICHCTBOBAHME HABBIKOB CPAaBHEHUs M IpeoOpa3oBaHus Jpooei,
OCBOCHHE HOBBIX BBIYHCIMTEIBHBIX QJITOPUTMOB, OTTAYMBAHME TEXHUKHU BBIYHCICHHUH, B TOM
qycae 3HAUYEHWH BBIPAKEHWH, CcoJepXkKalluX M OOBIKHOBEHHBbIE, U JAECATHYHBIE JpoOwu,
YCTAQHOBJIEHHE CBA3E€H MEXIy HMMH, PACCMOTPEHHE NMPUEMOB pelIeHMs 3a7ad Ha apoOu. B
Hayasie 6 Kj1acca MPOUCXOJAUT 3HAKOMCTBO C HOHATHEM IPOLIEHTA.

OCOOEHHOCTBIO M3YYEHUS MOJOXKHUTEIbHBIX U OTPULIATENIbHBIX YHUCEIN SBJISIETCS TO, YTO
OHM TaKXXe MOTYT paccMaTpUBAThCS B HECKOJIBKO 3TanoB. B 6 kiacce B Hauane U3ydeHHUs
TeMbl «llosoxuTenpHble M OTpULIATENBbHBIE YnCIa» Belaenserca noarema «Llensie uncna», B
pamMKax KOTOpOH 3HAKOMCTBO € OTPHULIATENbHBIMM  UYUCIAMH M JEUCTBUAMH  C
IIOJIOKUTEIbHBIMA U OTPULIATEIBHBIMU YMCJIAMHU IPOMCXOJUT HA OCHOBE COJAEP>KATEIBHOIO
MOAX0/a. JTO TO3BOJSET HA JOCTYIIHOM YPOBHE MO3HAKOMMTBH YUYAIIMXCS NMPAKTUYECKH CO
BCEMU OCHOBHBIMM IOHSATHSIMU TEMBI, B TOM YHUCJIE M C IIPABWJIAMU 3HAKOB IIPU BBITIOJHEHUH
apupmeTnyeckux aedcTBUil. V3yueHue palMOHAIBHBIX YUCENl Ha 3TOM HE 3aKOHYMTCS, a
OyzeT MpOJOIKEHO B Kypce anreOpbl / Kilacca, YTO CTAaHET CIEAYIOIUM IPOXOJOM BCEX
NPUHLIMIHAIBHBIX BOMPOCOB, TEM CaMbIM pa3/eleHue TPyIHOCTEH obJjeryaer BOCIPHUITHE
MaTepualia, a pachpeieieHue BO BPEMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOpETaeMBbIX
HaBBIKOB.

IIpu o0OydyeHHMH pelIeHHI0 TEeKCTOBBIX 3aJad B 5—6 Kiaccax MCHOIb3YIOTCS
apupmMeTHyecKre TPUEMBl pelIeHus. TeKCTOBbIe 3a/Jaud, pellaeMble NpH  OTpaboTKe
BBIUMCIIUTENIBHBIX HAaBBIKOB B 5—O6 Kilaccax, paccMaTpUBAIOTCS 3aJaud CIEAYIOIIUX BUJIOB:
3aJjauyd Ha JBIDKEHHE, Ha 4YacTW, Ha IOKYNKH, Ha paboTy W NPOU3BOJUTEIHHOCTh, HA



IIPOLIEHTBl, HAa OTHOWIEHHs W nponopuuu. Kpome Ttoro, oOyuaromiyecst 3HAKOMSTCA C
npuéMaMH pelleHus 3ajad  1epedopoM BO3MOXKHBIX BapuUaHTOB, ydarcs padoTaTtbh C
uHpopManuel, NpeICcTaBIeHHONH B popMe TaOIUIl WK AUArPaAMM.

B IIpumepHoii pabodeii mporpamMme MpeaycMOTpeHo (OPMHUPOBAHUE TPOTIECBTUYECKIX
anreOpanvdeckux IMpe/CcTaBlIeHUH. bykBa Kak CHMBOJI HEKOTOPOTO YHCJIAa B 3aBUCUMOCTH OT
MaT€MaTHYE€CKOT0 KOHTEKCTa BBOJUTCS IIOCTENEHHO. DyKBEHHas CHMBOJIMKA IIUPOKO
UCIOJIb3YETCS IPEXkKIE BCEro JUIsl 3alliCh OOLIUX YTBEPKIACHHUM U MpenoxkeHui, popmyi, B
YaCTHOCTH ISl BBIYMCIICHHSI TEOMETPUYECKUX BEIIMUMH, B KAYECTBE «3aMECTHUTEISD» YHCIIA.

B xypce «Marematukn» 5—6 KJIacCOB TpEACTaBICHA HArSIIHAs TEOMETPHS,
HalpaBJICHHasT Ha pa3BUTHE OOpPA3HOTO MBIIIICHUS, IPOCTPAHCTBEHHOIO BOOOpaXeHMUs,
M300pa3UTENbHBIX YMEHUH. OTO BaXHBIM JTalml B W3YYEHUH TE€OMETPUM, KOTOPBIN
OCYIIECTBIISICTCS Ha HATJSJAHO-NPAKTUUECKOM YPOBHE, ONMPAETCs Ha HArJISIHO - 00pas3Hoe
MblIIIIJIeHHe oOyyaronuxcs. bonbinas pojib OTBOAUTCS MPAKTUYECKON AEATEIbHOCTH, OTBITY,
AKCIEPUMEHTY, MoiearpoBaHuto. OOyyaroniuecs: 3HaKOMSTCSI C FTEOMETPUUECKUMU pUTrypaMu
Ha IJIOCKOCTU U B NMPOCTPAHCTBE, C UX MPOCTEUIIMMH KOH(UTYpaLUsIMH, ydaTcsl U300pakarhb
X Ha HEJIMHOBAaHHOM M KieTyaTol Oymare, paccMaTpUBAaIOT MX IpocTeiiine coiicTBa. B
mpolecce H3y4eHUs HarjasAHOM TeOMETpUU 3HAHUS, [OJIydYeHHble OO0yJaroluMHCS B
Ha4yaJbHOM IIKOJIE, CACTEMATU3UPYIOTCS U PACIIUPSIFOTCS.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

CorylacHo yueOHOMY IUIaHy B 5—6 Kiaccax W3ydaercs WHTCTPUPOBAHHBIA IMPEIMET
«MaremaTHKa», KOTOPBIM BKIIOYaeT apudMeTHdecKril MaTepuall U HarjasAHyl0 T€OMETPHIO, a
TaKKe MPOMEACBTUYECKAE CBEICHMS M3 aareOphl, SJIEMEHTHI JJOTUKH M Hadajia ONUCcaTeIbHON
CTaTUCTHKH.

Y4eOHBI TIIaH HA WM3yYCHHUE MaTeMaTHKH B 5—6 Kiaccax OTBOJWT HE MeHee 5
y4eOHBIX YacoB B HEACTI0O B TEUYCHHE KaXKIOTO Toja oOydeHus, Bcero He menee 340
y4€OHBIX YacoB.

COLEPKAHUE YYEBHOI'O KYPCA (IIO 'OAAM OBYYEHMUA)

5 KJace

Hamypanvuvie uucna u nyan

HarypanbHoe uucno. Psn narypanbnbix ymucen. Yucno 0. M300paxeHne HaTypalbHBIX
YUCeJ TOYKAMH Ha KOOPAMHATHOM (YUCIIOBOM) MPSMOIA.

[lo3unmonHas cucrema cumciieHus. PuMckas Hymepanus Kak IpuMep HEMO3UIIMOHHOU
CUCTEMBI cuuciieHus. [leciTuyHas cuctema CUUCICHHUS.

CpaBHeHHE HATYpaJdbHBIX YMCEJ, CPAaBHEHHE HATYypalbHBIX uucenl ¢ HylneM. CrnocoObl
cpaBHeHUsA. OKpyrieHue HaTypajabHbIX YHCEI.

CnoxeHue HaTypaJbHBIX 4MCENl; CBOWCTBO HYJsl IpU CIOXEHUH. BblunmTaHue Kak
neiicTBue, OOpaTHOE CIIOXKEHHIO. YMHOXKEHHE HaTypallbHBIX YHCEN; CBONCTBA HYJIS U
€IMHULIBI TIPU YMHOXKEHHH. JleleHune Kak aeicTBue, 00paTHOE YMHOKEHHI0. KoMIOHEHTHI
NeHCTBHUM, CBsI3b Mexay HHMH. [IlpoBepka pesynbrata apuMeTHUEecKOTO JIeHCTBUS.
[lepemecTuTenbHOE U cOYeTaTEIbHOE CBONCTBA (3aKOHBI) CJIOXKEHHS UM YMHOXKCHHS,
pacripeenuTeNbHOe CBONCTBO (3aKOH) YMHOXKEHHS.

Hcnonb3oBanue OykB Al 0003HAUEHUSI HEM3BECTHOTO KOMIOHEHTA U 3alUCH CBOICTB
apu(pMeTHYECKUX NeHCTBUM.

Jlenutenu u KpaTHbIE YUCIIA, pa3JIOKEHUE HA MHOKUTENU. [IpocThie u cocTaBHbIE UnCa.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9./lenenue ¢ octaTkoM.

Crenenb C HaTypalbHBIM IOKa3aTelleM. 3allliCh YWCIa B BHUAE CYMMbl pa3psiaIHbIX
cllaraeMblIX.

UucnoBoe BblpakeHUe. BbluncieHne 3HAYEHU YHCIIOBBIX BBIPAXKEHUW; MOPSIOK
BBIIIOTHEHUST  AeiicTBUi. Mcmonb30BaHMEe MpU  BBIYUCICHUSX TEPEMECTUTENBHOIO U



COUETATEJILHOTO CBOMCTB (3aKOHOB) CJIIOXEHMSI U YMHOKEHUS, PaclpeaeuTeIbHOIO CBONCTBA
YMHOKEHHUSI.

Jlpoou

[IpencraBienne o qpodu Kak criocoOe 3amucu 4acTu BeandrnHbl. OOBIKHOBEHHBIE APOOH.
[IpaBunbHbIe U HepaBUIIbHBIE ApoOu. CMelaHHast 1poOb; IPEACTaBICHUE CMELIaHHON Apoou
B BHUJE HENPABUIBHOW JpoOM U BBIJEJIEHUE LIEJION YacTH 4YHCJa W3 HENPaBWIbHON ApoOH.
N3o0paxkenue npo0eii ToukamMu Ha 4YHUCIOBOH mnpsiMol. OCHOBHOE CBOWCTBO JpoOwu.
Coxkparienue apo0Oeit.

[IpuBenenue npobu k HOBOMY 3HameHarento. CpaBHeHHE ApoOeH.

CnosxeHue u BblUMTaHUE ApoOel. YMHOXKEHUE U JiejeHue JIpo0eil; B3auMHO-00paTHbIe
npo6u. HaxoxaeHne yacTu 1EeI0ro U IeJIoro Mo €ro 4acTu.

Hecstuunast  3amuch  napoOeit. [lpeacraBnenune  aecsiTMYHOM  poOM B BUIE
0ObIKHOBEHHOU. WM300pakeHue JecSITHUUHBIX JpoOeil TOUKaMM Ha YHUCIOBOM MPAMOIL.
CpaBHEHHE JECATUYHBIX APOOECH.

ApupmeTrnueckrue IEHCTBUS C JECATHUYHBIMU JApoOsMH. OKpyIJIeHHE JeCATHYHBIX
Ipo0ei.

Pewenue mexcmogoix 3adau

Pemenune TexcToBBIX 3a7a4 apupMeTHUECKUM criocoboM. PemieHue noruueckux 3ajau.
Pemenune 3amau mepebopoM Bcex BO3MOMKHBIX BapuaHTOB. lcrosb3oBaHuE IMPH pELICHUH
3a7a4 TaOJIUI] ¥ CXEM.

Pemenune 3amau, coaep:Kallux 3aBUCHUMOCTH, CBSI3bIBAIOLIME BEJIWYMHBI: CKOPOCTD,
BpeMsi, PACCTOSIHHE; 1I€HA, KOJIMYECTBO, CTOMMOCTb. EIUHHIIBI M3MepeHHs: mMacchl, 00beMa,
LIEHBI; PACCTOSIHUS, BPEMEHH, CKOpPOCTH. CBsI3b MEXAy €IWHULAMU H3MEPEHHUS KaKIou
BEJTUYHHBI.

Pemenne ocHOBHBIX 3a1ad Ha JApoOu.

[IpencraBieHure AaHHBIX B BUAE TaONHI, CTOJIOUATBHIX JUArpamM.

Haznaonan zeomempus

Harnsnueie npencraBieHust o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd,
yroJi, JOMaHas, MHOTOYI'OJIbHUK, OKPYKHOCTb, Kpyr. Yroia. Ilpsimoii, ocTpwlii, Tymoil u
Pa3BEPHYTHIN YIJIbI.

JliiHa oTpe3ka, METpUYECKHWE €AWHULBI JUIMHBL. J[nuHAa J0MaHoOi, mepumeTp
MHOTOYTOJIbHUKA. VI3MepeHue v MoCcTpoeHHEe YIiI0B C MIOMOIIBI0 TPAHCIIOPTHUPA.

Harnaguele mpencraBienus o gurypax Ha  IJIOCKOCTH:  MHOTOYTOJIBHUK;
MPSIMOYTOJIbHUK, KBAJIPaT; TPEYTOJIbHUK, O paBEHCTBE (UTYD.

N3o0paxkenue ¢uryp, B ToM uncie Ha kietdaroit Oymare. [loctpoenue koHpurypanmii
U3 4YacTed MpsMOM, OKPYKHOCTH Ha HEIMHOBAHHOW W KieryaToi Oymare. Mcmomb3oBaHue
CBOICTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa.

[Tnomanas NpsAMOYroJbHUKA U MHOTOYTOJIbHUKOB, COCTABIIEHHBIX M3 MPSIMOYTOJIbLHUKOB,
B TOM uucie Guryp, n300pakeHHbIX Ha KJIeTyaToi Oymare. EMUHUIIBI U3MEpEeHHsI TUIOMIAH.

Harnsanele npeicTtaBieHus O HPOCTPAHCTBEHHBIX — (UIypax: MPsIMOYrOJbHBIN
napaiesnenunesi, Kyo, MHOrOrpaHHUKH.

N300pakeHne mpocTelImXx MHOrOrpaHHMKOB. Pa3BeépTku Kyba M mapaiienenuresa.
Co3naHue Mojeneil MHOrOrpaHHUKOB (13 Oymaru, poBOJIOKH, MJIACTUIMHA U JIp.).

O0BEM NpsAMOYToJIBHOTO Napaenenunena, kyoa. Eaununs! uamepenus oobsema.

6 kiace
Hamypansusie uucna
Apudmernueckue ACUCTBHUS C MHOTO3HAYHBIMU HATypalIbHBIMU YHCIaMU. UHMCIOBBIC

BbIPpAKCHUSA, TOPAOOK ﬂeﬁCTBHﬁ, HCIIOJIb30BaHue CKOOOK. Vcroab30BaHue IMPpU BBIYUCIICHUAX
MEpEMECTUTCIIBHOTO n COYCTATCIIbHOI'O CBOMCTB CJIOKCHHA n YMHOKCHHA,
pacnpeaACIIUTCIbHOTO CBOMCTBA YMHOKCHHUA. OprT.IIGHI/Ie HATypaJbHBIX YUCCII.



Jlenutenu W KpaTHbIC YHCIA; HAUOOJBINHMIA OONIMIA JENUTENh U HaUMEHbIIee oOIiee
KpaTHoe. JlenuMoCTbh CyMMBI U ITpou3BeieHus. [lesnenue ¢ ocTaTkoM.

Jlpoou

OObIKHOBEHHAs 1poOb, OCHOBHOE CBOMCTBO APOOH, cokparienue apoodeid. CpaBHeHUE U
yrnopsijouuBaHue JpooOeil. Pemienne 3aja4 Ha HAXOXKIEHME YacTH OT ILEJION0 M LEJIOro o
ero gactu. J[poOHOe dYmMCIO Kak pe3ynbrar AelieHus. lIpencraBiieHue AeCATUIHOW ApoOu B
BUJIc OOBIKHOBEHHOW JPOOHM M BO3MOKHOCTBH IIPEJICTABICHUS OOBIKHOBEHHOW IpoOH B BHJIE
necsTuuHoOM. JlecaTuunble qpodu U MeTpuueckas cucreMa Mep. ApudmMerndeckue AeHCTBUS U
YHCJIOBBIE BHIPAKEHUS C OOBIKHOBEHHBIMHU U JIECATUUYHBIMHU JPOOSIMH.

OtHowenue. [lenenue B naHHOM OTHouleHUWH. Macmtad, nponopuus. [Ipumenenue
MIPONOPLUI MPU PEIICHUH 3a7ad.

[TonsTie npouenTta. Beruncinenue nporeHTa oT BEIMYMHBI U BETUYHUHBI 10 €€ MPOLEHTY.
BrIpaskeHue nponeHTOB JecSITUUHBIMU JIpoOsimu. Pemienue 3aad Ha npoleHTHl. BripaxkeHue
OTHOIICHUSI BEIMYMH B MPOLIEHTAX.

Ilonoxcumensuvie u ompuyamesnpbuvle YUCcaa

[lonoxurensHble M oTpuuaTenabHble uyucia. llensle wywmcna. Moayns  yucna,
reoMeTpuueckas WHTEprpeTanus Moayis uucia. M3oOpakeHue uyucenl Ha KOOPAMHATHOM
npsimoil. YucrnoBble mnpomexyTrku. CpaBHeHue uucen. ApudpmeTrudyeckue IeicTBUS C
MOJIOKUTETBHBIMUA U OTPULIATENIbHBIMU YU CIIAMHU.

[IpssmoyromnbpHas cuctemMa KOOpAMHAT HA MI0ckocTu. KoopauHaThl TOUKH Ha IJIOCKOCTH,
abcuucca u opaunara. [locrpoenue Touek u Guryp Ha KOOPAMHATHOM IMIIOCKOCTH.

bykeennwvie svipasicenusn

[Ipumenenne OykB Uil 3amUCH  MaTEeMaTHYECKUX BBIPAKCHUH W TPEIJIOKCHUM.
CpoiicTBa apu(MeTHUecKnX IeHCTBHI. ByKBEeHHBIC BBIPOKECHUS M YHCIIOBBIE IMOICTAHOBKHU.
bykBeHHBIE paBEHCTBA, HAXOKJICHHME HEU3BECTHOIO KOMIOHEHTa. Mopmyinbl; (HopMyIsl
nepuMeTpa U Mo 1 NpsMOYroJbHUKA, KBajipaTa, 00beéMa napauiejenuneaa u Kyoa.

Pewenue mexcmogoix 3adau

Pemenne TekCTOBBIX 3a7au apudMeTHuecKuM criocoOoM. PenieHue moruyeckux 3aiau.
Pemenue 3aga4 nepeGopoM Bcex BO3MOKHBIX BapUAHTOB.

Pemenune 3azmay, comepiKaluxX 3aBHCHMOCTH, CBA3BIBAIOIIMX BEJIWYMHBI. CKOPOCTH,
BpEMsl, PacCTOSHUE; II€Ha, KOJIMYECTBO, CTOMMOCTb; MPOU3BOJUTEIBHOCTh, BpeMs, 00BEM
pa0oTbl. EnuHMIIEI U3MEPEHUs: MacChl, CTOUMOCTH; PAcCTOSIHUS, BPEMEHH, CKOPOCTU. CBsI3b
MEXAY CIMHULAMU U3MEPEHUS KaXKIOU BEIMYUHBI.

Pemenue 3agad, CBS3aHHBIX C OTHOLICHHEM, IIPONOPLMOHAIBLHOCTBIO BEJINYMH,
IPOLICHTAMH; pEIIeHUEe OCHOBHBIX 3a/1ad Ha JpoOu u mnpoueHTbl. OLeHKa M MPUKHJIKA,
okpyriienue pesyaprata. CocraBieHHe OYKBEHHBIX BBIPDAKEHUHM 110 YCIOBHUIO 33Ja4M.
[IpencraBnenue AaHHBIX ¢ MOMOUIbIO Tabaul U auarpamm. CtonOyarble 1uarpamMMbl: YTEHUE
U noctpoeHue. UteHne KpyroBeIxX AUarpaMM.

Haznaonan zeomempus

Harnsanele nmpenacraBineHuss o Urypax Ha IUIOCKOCTU: TOYKa, MpsiMas, OTPE3OK, JIyd,
yroJI, IOMaHasi, MHOIOYT' OJIbHUK, YETBIPEXYT OJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KpPYT.

B3aumHOe pacnosiokeHue JByX NpsMBIX Ha IUIOCKOCTH, NapajuleibHbIE MpPSIMBIE,
NIEPIEHIUKYIIApHBIE NpsiMble. M3MepeHre pacCTOSHUNA: MEXAY IBYMS TOYKAMM, OT TOUKH IO
IIPSIMOM; JUIMHA MapIlIpyTa Ha KBaJpaTHOM CETKE.

W3mepenne u NMOCTPOEHHE YIJIOB C NMOMOLIBKO TPAHCIOPTHpA. Buabl TpeyrojbHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBINA, TYMOYIrOJbHbIM; pPaBHOOEAPEHHBIN, pPAaBHOCTOPOHHUM.
YeTbIpexXyroyIbHUK, HIPUMEPBI YEThIPEXYT OJIbHUKOB. [TpsIMOYTONIBHUK, KBaJlpar:
UCIOJIb30BAHUE CBOWCTB CTOPOH, YIJIOB, nuaroHasiei. MzoOpakeHne reoMeTpudeckux Gpuryp
Ha HEJIMHOBAHHOM Oymare ¢ MCIOJIb30BaHUEM LMPKYIIS, JIMHEHKH, YroJIbHUKA, TPAHCIIOPTHUPA.
[TocTpoenus Ha kieT4aroiibymare.



[lepumerp wmHOroyronbHuka. [loHsTHe mIOmMAIM (GUTYPHI; EIUHHUIBI H3MEPEHHUS
wiomaan. [IpubmmkeéHHoe u3MepeHue iomaau ¢Guryp, B TOM 4YHCIE Ha KBaJPaTHOM
CETKE.

[TpubnmxeHHoe Wu3MEpEeHUue [UIMHBI OKPY)KHOCTH, Iutomanu kpyra. CuMMeTpus:
[EHTpaJIbHAs, OCEBasi U 3€pKaJibHAsi CUMMETPHUU.

[TocTpoeHne CUMMETPHUHBIX (GHUTYD.

Harnsaneie mpeacraBieHuss O MPOCTPAHCTBEHHBIX (urypax: mapauienenuresn, Kyo,
npu3Ma, NMHpamMuaa, KOHYC, IUIMHAP, Imap u cdepa. M3o0pakeHue MNpoCTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3BEPTOK MHOTOTPAHHUKOB, HWJIMHIpAa W KoHyca. Co3maHue MoJenei
MPOCTPAHCTBEHHBIX (puryp (13 Oymaru, MpoOBOJIOKH, IUIACTHIIMHA U JP.).

[lTonatue o60bEMa; eAUHUIBI U3MEpeHHs o0bema. OO0BEM MPsIMO-  YTrOJIBHOTO
napajuienenumnena, Kyoa.

[IJTAHUPYEMBIE TIPEJIMETHBIE PE3VJIbTATBI OCBOEHMS ITPUMEPHOU
PABOYEN ITPOI'PAMMBI KYPCA (IT0 TOJIAM OBYUYEHI )

OcBoenune yuebHoro kypca «Martematrukay B 5S—6 Kjlaccax OCHOBHOM IIKOJIBI JIOJKHO
obecrieunBaTh TOCTHKEHUE CIIEAYIOUIUX MTPEAMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB:

5 KJace

Yucna u eévtuucnenus

1. TloHumaTh W TPABHIBHO YIOTPEOISITh TEPMHHBI, CBS3aHHBIC C HATYPaTbHBIMH
9HClIaMU, OOBIKHOBCHHBIMH U JICCATUIHBIMU JTPOOSIMHU.

2. CpaBHUBaTh U yNOPSAOYMBATH HATypalibHbIE YKCIAa, CPABHUBATh B MPOCTEHIIMX
ciydasix OOBIKHOBEHHBIC IPOOH, ACCATUIHBIC APOOH.

3. CoOTHOCHUTH TOYKY Ha KOOPJAMHATHON (YUCIIOBOM) MPSMOM C COOTBETCTBYIOITUM €
YUCJIOM U M300pakaTh HATYpaIbHBIC YMCIAa TOYKAMH Ha KOOPJIWHATHOM (YUCIOBOM) MPSIMOM.

4. BomonHATe  apudMeTHUECKHE JIEHCTBUS C  HATypalbHBIMU  YHUCIAMH, C
OOBIKHOBEHHBIMH JIPOOSIMHU B TIPOCTEHUIITUX CITyJasiX.

5.  BBINOTHATH NPOBEPKY, MIPUKUIKY PE3YJIbTAaTa BHIYUCICHUN.

6. Oxpyriare HaTypaJibHbIE YKCIIA.

Pewenue mekcmoegwvix 3aoau

1. Pemarp TekcTOBBIE 3a7aud apuPMETHYECKUM CIOCOOOM M €  TOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO Mepedopa BCeX BOZMOKHBIX BApUAHTOB.

2. Pematp 3amaum, conepxaliye 3aBUCUMOCTH, CBS3bIBAIOIINE BEIMYMHBI: CKOPOCTH,
BpeMsi, paCCTOSIHUE; [[€Ha, KOJUYECTBO, CTOUMOCTb.

3. MHcrnonb3oBaTh KpaTKue 3amlucCH, CXEMbl, TaOMuUIlbl, OO0O3HAUEHUs NpU pEIICHUU
3a/ad.

4. Tlonb30BaThCsi OCHOBHBIMU €IMHUIIAMU HM3MEPEHUS: IIEHBI, MAacChl; PacCTOSHUS,
BpPEMEHH, CKOPOCTH; BbIpaXXaTh OJHH €IMHUIBI BETUYUHBI Yepe3 Apyrue.

5. U3Bnekarb, aHaMM3UPOBATH, OLICHUBATH HUH(OPMALIKIO, IIPEICTABICHHYIO B TaOIUIIE,
Ha cTOJI0YAaTON auarpamme, MHTEPIPETUPOBATH MPEACTABICHHBIE TaHHBIE, MCIIOIB30BATh
JTAHHBIE TIPU PEIICHUU 3aJad.

Hacnaonan zeomempusn

1. ITonb30BaThCsl TEOMETPUUECKUMU TOHATHSIMH: TOYKA, MpsiMasi, OTPE30K, IJIyd, YroJl,
MHOTOYTOJIbHUK, OKPYXHOCTb, KpYT.

2. IlpuBoauTth mpuMepbl 0OBEKTOB OKPYKAIOIIETO0 MUPA, UMEIOMIHNX POPMY H3y4EHHBIX
reoMeTpudeckux Quryp.

3. Mcnonbs30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C VIJIAMH: BEpIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJ, BEpIIMHA, CTOPOHA, IUAroHalb, C OKPYKHOCTBIO: paJHyc,
aMeTp, LEHTP.



4. M3o0paxarb M3y4eHHbIE IreOMeTpuYeckrue (UIypbl Ha HEIMHOBAHHOW M KJIETYATOU
Oymare ¢ MOMOIIb IUPKYJS U JTHHEHKH.

5. HaxonuTp AJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHUEM C ITOMOILBIO JTUHENKH,
CTPOUTH OTPE3KH 3aJaHHOU JUIMHBI; CTPOUTH OKPYKHOCTh 3aJJaHHOTO Paanyca.

6. Mcnonp30oBaTh CBOWCTBA CTOPOH M YITIOB MPSMOYIOJBHHKA, KBaapara sl WX
IIOCTPOEHHUS, BBIYMCIEHUS TUIOIIAN U IEPUMETPA.

7. Bpluucnarh nmepumeTp M IUIOIIAAL  KBajpaTa, IpSAMOYTOJbHHMKA,  QUIYyp,
COCTaBJICHHBIX W3 MPSMOYTOJIbHUKOB, B TOM uucie (QUryp, u300pakEHHBIX Ha KIIETYaTOU
Oymare.

8. Iloib30BaTHCSI OCHOBHBIMU METPHYECKUMU €IMHUIIAMU U3MEPEHUS JUTHHBI, TUIOIIAIH;
BBIPA)KaTh OJTHU €/IMHULIBI BEJIMYMHBI UEPE3 APYyTHUe.

9. PacmiozHaBaTh mapajuleNenunen, KyO, HCHIOIb30BaTh TEPMHMHOJIOTHIO: BEPIINHA,
pedpo rpaHb, U3MEpPEHUs; HaXOAUTh U3MEPEHUs Napajienenunena, Kyoa.

10. Beruucnsate 00beM  Ky0a, mapajuiesienunena Mo 3aJaHHBIM U3MEpPEHUSIM,
MOJIb30BATHCS €AMHUIIAMU U3MEPEHUsT 00beMa.
11. Pemrate HecnoxHBIE 3ala4yd  HA U3MEPEHHE TEOMETPUYECKUX BEIUYUH B

MPAKTUYCCKUX CUTyalUsIX.

6 kiacc

Yucna u evluucienus

1. 3HaTB U TIOHHUMATh TepMI/IHI)I, CBA3AHHBIC C paSJ'II/I‘IHBIMI/I BUaMHN YHUCCII U
crocobamMu UX 3aIKMCH, TEPEXOIUTD (€CIM 3TO BO3MOXHO) OT OJHOW (OPMBI 3alKCH YHCIa K

JPYroii.

2. CpaBHUBaTh U YHNOPSAJOUYMBATH LIE€JbIE YKCIA, OOBIKHOBEHHBIE U JECCATUYHBIC
IpoOu, cpaBHUBATH YKCIa OJHOTO U Pa3HBIX 3HAKOB.
3. BoimonHsATh, coderas YCTHbIE W TNHCbMEHHbIE MPHUEMBbI, apupMeTHUYECKHe

NEUCTBUS C HATypaJIbHBIMHU M LIEJIBIMU YUCJIaMU, OOBIKHOBEHHBIMH U JE€CATUYHBIMH JIPOOSIMH,
MOJIOKUTETbHBIMU U OTPUIIATEIbHBIMUA YUCIIAMHU.

4. BbryncnsaTh 3HAUEHUS YMCIOBBIX BBIPAKEHHM, BBIMOJHATH MPUKHUIKY U OLICHKY
pe3yibTaTa BBIYHMCICHHI; BBIMNOJIHATH MPEOOpa3OBaHMsl YHUCIIOBBIX BBIPAKEHUH Ha OCHOBE
CBOMCTBApU(PMETHICCKUX JICHCTBUM.

5. COOTHOCHUTH TOUKY Ha KOOPAMHATHOW MPSIMOIM C COOTBETCTBYIOIIUM €M YHCIOM
U M300pakaTh 4uCiIa TOYKAMH Ha KOOPJIMHATHOW IPSIMOM, HAXOIUTh MOIYJIb YHCIIA.

6. COOTHOCHUTH TOYKH B MPSIMOYTrOJBHOW CHUCTEME KOOPAMHAT C KOOpAWMHATAMH
9TOM TOUKH.

7. OKpyryaTh 1eTble Yhclia U AeCATUYHBIC ApoOU, HAXOAUTh MPHUOIMKEHUS YUCEIL.

Yucnoevie u OykeenHvle @vlpadzCeHUA

1. [lonumath U ynmoTpeOasiTh TEPMUHBI, CBS3aHHBIE C 3aMUCHIO CTEIICHH YHUCIA,

HaXOIWuTb KBAJApaT U KY6 qucia, BBIYMCIIATh 3HAUYCHHA YMCIIOBBIX BBIpa)KeHHﬁ, CoACpIKAIINX
CTCIICHU.

2. ITonp30oBaThCs INpU3HAKaAMH JACIIMMOCTHU, PACKIIAAbIBATh HATYpaJIbHbBIC YHUCJIa Ha
MPOCTBIC MHOXUTCIIHN.
3. ITonp30oBaThCs MaCH_ITa6OM, COCTaBJIATH nponopuuun u OTHOIICHUS.

Hcnons3o0BaTh 6YKBLI JJIA 0003HAYCHHS YHCEI npu 3almcu MaTCMaTUYCCKUX BBIpa)KeHHfI,
COCTaBJIATH 6YKB6HHLIC BBIPpAKCHUA U (I)OpMy.TIBI, HaxXoOAWTb 3HAYCHUA 6yKBeHHBIX
BLIpa)KCHHﬁ, OCYIICCTBJIAA H606XO,Z[I/IMLIG NoACTAaHOBKHU H HpCO6pa30BaHI/IH.

4. HaxoauTe HEM3BECTHBIM KOMIIOHEHT PaBCHCTBA.

Pewienue mexcmoewix 3aoau

1. Pemate MHOTOIIArOBBI€ TEKCTOBKIE 33149l apI/I(I)MCTI/I‘-ICCKI/IM CII0CO0OM.

2. Pemath 3aa4y, CBA3AaHHLIC C OTHOLICHHUEM, IMPOMNOPHHUOHAIBHOCTHKO BCIUYHH,
MMponCHTaMHU; pellaTb TpHU OCHOBHBIC 3aa4u Ha I[pO6I/I " IPOLCHTHI.



3. Pemarp 3amaun, coxepramiue 3aBUCHMOCTH, CBS3BIBAIOIINE BEIMYHHBI: CKOPOCTH,
BpeMsl, pacCTOSHUE, II€Ha, KOJMWYECTBO, CTOMMOCTH;, MPOU3BOIAMTEIBHOCTh, BpeMs, 00BEMa
paboThl, HCMONIB3YsT apupMETHYECKHE JIEHCTBHS, OLEHKY, NPUKUIKY; IOJIb30BATHCS
€IMHULIAMU U3MEPEHUS COOTBETCTBYIOIINX BEIUYHH.

4. CocraBisaTb OyKBEHHBIE BBIPKEHHUS 10 YCIOBHUIO 33/1a4H.

5. UsBnekars wuHGMOpPMALNIO, TMPEACTABICHHYIO B Ta0OnWIax, HA JUHCHHOMH,
cTon04YaTo WM KPYroBOW [uarpaMMax, WHTEPIPETHPOBATh IPEICTABICHHBIC IaHHBIC;
HCII0JIb30BATh JAHHBIE [IPH PELICHUH 3a1ad.

6. IlpencraBnsate uWHOPMAIMIO C TMOMOIIBIO TAaONHI, JIMHEHHON M CTONOYATON
Jyarpamm.

Haznaonan zeomempus

1. TIlpuBomuth mnpumMepbl OOBEKTOB OKPYXKAIOMIETO MHUpPA, HUMEMUX GopMy
M3YYEHHBIX T€OMETPUYECKHX IIJIOCKUX M TMPOCTPAHCTBEHHBIX (QUIYp, NMPUMEPHI PABHBIX M
CUMMETPUYHBIX QUTYP.

2. M300paxaTh ¢ MOMOMIBIO LUPKYIS, JIMHEHKH, TPAHCIIOPTUPA HA HEJIWHOBAHHOU M
KJIeT4aToll OyMare H3y4eHHbIE IUIOCKME TreomMeTpudeckue Gurypsl M KOHQUIypauuu,
CUMMETpPUYHbIE (DUTYPBI.

3. Tlomp3oBaTbcsi TEOMETPUYECKUMHU TOHATHUSMH: DPAaBEHCTBO (HUTYp, CHMMETPHS;
HCIO0JIb30BAaTh TEPMHUHOJIOTHIO, CBSI3AHHYI0 C CHMMETpUEN: OCh CHMMETPHM, IEHTP
CUMMETPHUH.

4. HaxonuTh BEIUYMHBI YIJIOB HW3MEPEHHEM C IOMOUIBI0 TPAHCIOPTHpPA, CTPOUTH
YIJIbl 33/1aHHOM BEJIMYMHBI, TOJb30BaThCS IMpPHU PEIICHUU 3a/ad TpajyCHOM Mepol YIJIOB;
pacro3HaBaTh Ha YEPTEKAX OCTPBIM, MPSIMOM, Pa3BEPHYTHIA U TYMOW YIJIBI.

5. BpluucnATe QMMHY JIOMaHOM, IEPUMETP MHOTOYrOJbHHMKA, I10JIb30BaThCs
€IMHNLIAMU U3MEPEHUS JJIMHBI, BEIPAXKaTh OJHUEANHULBI U3MEPEHUS JJIUHBI Yepe3 Apyrue.

6. HaxomuTb, HCHOIB3ys 4YEPTEKHBbIE HHCTPYMEHTBI, PACCTOSIHHUA: MEXAY IBYMs
TOYKaMH, OT TOYKH JI0 NPSIMOM, [UIMHY ITyTH Ha KBAaJPaTHOU CETKE.

7. Bpluucnate miomaas (GUryp, COCTaBIEHHBIX U3 MPSMOYTOJIBHUKOB, HCIOJb30BaTh
pa3bueHue Ha NpsSAMOYTOJIbHUKU, Ha paBHbIE (UIYpbl, JOCTpaWBaHUE 1O MIPSAMOYTOJIbHUKA;
II0JIB30BAThCS OCHOBHBIMM E€IAMHMIIAMHM WM3MEPEHMs IIIOUIAJW; BBIpAaXKaTb OJHU EIMHULIBI
U3MEpPEHUs IUIOIIAN Yepe3 ApyTrue.

8. Pacmo3HaBaTh Ha MOJENAX M H300paXEHUAX NHUpPaMUAy, KOHYC, LWJIMHJD,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBAHUE, Pa3BEPTKA.

9. MH3o00paxkaTh Ha Ki1eT4aTOM Oymare npsiMOYroJbHbIHM Mapajuieaenumes.

10. Boluucasars 00BEM MPSIMOYTOJIBHOTO —MapajuleNenumnesna, Kyba, MoJb30BaThes
OCHOBHBIMM €MHHUIIAMH M3MEpeHUs: 00bEMa; BhIpaXKaTh OJHHU €AMHUIBI U3MEpeHHUs 00beMa
qyepes Ipyrue.

11. Pemarb HeclOXHBIE 3a7aydl Ha HAXOXKAECHUE TEOMETPUUYECKMX BEJIMYMH B
IIPAKTUYECKUX CUTYaLUsX.



TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA (IIO T'OAAM
OBYYEHMUA)
5 knace (He menee 170 u)

IEICTBUSL C HAaTypalbHbIMU
uncinamu. CBoiicTBa HyIs
[pu CJIOKCHUU )41
YMHOXEHHUH, CBOWCTBA
CAVUHUIIBI IPU YMHOXCHUU.
[lepemecTuTenbHOE u
COYETATEJILHOE  CBOMCTBA
CJIIOXKCHUSI W YMHOXCHUS,
[paCIIpeieNUTENbHOE
CBOMCTBO YMHOXKEHHUS.
Henurenu u  KpaTHbIE
4YKCIIa, Pa3IoKEHUE YHCIIa
Ha MHOXuTenu. Jlenenue
ocratkoM. lIpocteie 1
COCTaBHBIE YHCIIa.
[Ipu3zHaku [enuMoCTH Ha
2, 5, 10, 3, 9.

CreneHp ¢ HaTypaJbHBIM
[TOKA3aTEIIEM.

YHucnoBble BBIPAKEHUS;
[OpSIIOK JIEHCTBUI.

Pewenune TEKCTOBBIX
3ama4 Ha BCE
apudMeTIIecKne NeHCTBHA,

Ha NIBVKCHUE U TTOKYIIKH

OKpYIJIEHUS HAaTypaJbHBIX YHUCEI. BoimoaHsaTh
apupMeTHueckue JEeUCTBUST C  HATypaJbHBIMH
qHrcCiiaMu, BBIYUCIIATH 3HAUYCHUA YHUCJIOBBIX
BBIPKEHUI CO CKOOKaMHU 1 0€3CKOOOK.
3anuceIBaTh Npou3BEACHUE B BHUIAC CTCICHU,
qUTaTb CTCIICHU, HCIOJIb30BaTb TEPMUHOJIOTUIO
(ocHOBaHMe, TIOKa3aTelb), BBIUUCIATH 3HAUCHMSA
CTereHel. BBIMOMHATE NPUKUIKY M OLEHKY
BHAUYECHUH YMCIOBBIX BBIPAXKEHUM, Npeasaratb |
MPUMEHSTH MPUEMBITIPO BEPKH BBIUUCICHUM.
Hcnonb3oBath pH BBIYUCIIEHUAX
MEPEMECTUTENILHOE M COYETaTENbHOE CBOMCTBA
CIIOKEHMsI M YMHOXEHHS, PaCIpENeNIUTENbHOEe
CBOMCTBO  yMHOXEHHSA;  (OpPMYIHpOBaTb H
NPUMEHATH MpaBUiIa MPeoOpa3OBaHUS YUCIOBBIX
BBIPOKEHUI Ha OCHOBE CBOWCTB apU(METHUECKUX
el CTBUMN.

HccnenoBaTh  4MCIIOBBIE  3aKOHOMEPHOCTH,
BBIABUTATb W OOOCHOBBIBATH  THIIOTE3H,
hopmynupoBaTe 000OIIEHHWS W BBIBOABI  IIO

[pe3y/bTaTaM MPOBEISHHOIO HCCIICTOBAHUSL.

dopmMynupoBaTh ONpENCICHHs JCIUTENsT |
KpaTHOT O, HA3bIBATh JEIUTEIN M KPATHBIC YMCIIA;
[pacrio3HaBaTh MPOCTHIE W COCTABHBIE YHUCIA;
(bopMynupoBaTh M NPUMEHSATH  MPHU3HAKU
imenmuMocTH Ha 2, 3, 5, 9, 10; mpuMeHATh alIropuT™M
[PA3JIOKEHMsS] 4YMClia Ha TPOCThIE MHOXKHUTEIH;
HAXOMUTh OCTATKH OT JIENEHHs M HEMOIHOE
JACTHOE.

PacnosnaBathb HACTHHHBIE u JTOJKHEIE
BBICKA3BIBAHMS 0 HATYpaJbHBIX YHCIIax,
MPUBOJUTEL TPUMEPbI U KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAHMM ¥ OTPUIAHUSI BBICKA3BIBAHUIA O
CBOIMCTBaXHATYpPAIbHBIX YHCEI.

KonctpyupoBathb MaTeMaTHYCCKUE
TPE/UTOKEHIUST C TIOMOIIBIO CBSI30K «IDY, LTI,
«ECIIH..., TO...».

Permmrate TekcToBBIE 3amaun apuHMETHICCKUM
CIIOCOOOM, HWCIONB30BAaTh 3aBUCHMOCTH MEXKIY
BEIMYMHAMH  (CKOPOCTh, BpEMS, PaCCTOSHUC;

IHcHa, KOJIMYCCTBO, CTOUMMOCTH n Ap. )Z

Hazpanue OJNEeKTPOHHBIE
paznena OcHoBHOe conepkanre | OCHOBHBIE BUJBI ACSATEIBHOCTHOOYYAIOIINXCS (tmdpoBsle
(Temer) o0pa3zoBaTesbH
Kypca ble
(uucno pecypchr)
YacoB)

Harypanbh | [lecsiTnanas cucrema UuTath, 3amichIBaTh, CPaBHUBATh HATYpaJIbHBIC

bl UnClia. | CYMCIICHMSI. Psn [ucnma; mpeanmarate W 00CYXIAaTh  CIIOCOOBI

JelicTBusi clHaTypaJIbHBIX YHCeN. |yHOpSIOYMBaHUS YUCEI.

HaTypasbHbl [Hatypanenbiii psa. Yucno | M300paxars KOOpAMHATHYIO NPSIMYIO, OTMEYaTh
Mu uuciaamul0. HaTypanbHble uMcia Ha [dMcia TOYKaMU Ha KOOPIUHATHOM  MPSMOM,

(43 u) KOOpANHATHON NPSIMOM. [HAXOIUTh KOOPAWHATBHI TOUYKH.

CpaBHenue, okpyrienue |lccnenoBare CBOMCTBA HaTypalbHOTO — psija,
HaTypaJbHBIX yucen. [aucen 0 v 1 Ipy CIOKEHUH ¥ YMHOXKESHUH.
Apudmernueckre Vcnonb30BaTh NpaBuiio




QHAJM3UPOBATh M OCMBICIMBATH TEKCT 3a/1a4H,
nepedopMynupoBaTh YCIIOBHE, U3BJIEKATh
HE0OX0ANMBIE JTaHHBIE, yCTaHaBJIMBATh
BaBUCHMOCTH  MEXKAY BEJIMYMHAMH, CTPOHTH
ITOTMUYECKYIO LENOYKY PaCCYKICHHUH.

MopenupoBath X0 — pEIICHUs
MOMOIIBIO PUCYHKA, CXEMBI, TaOJIHIBI.

[TpuBoauTH, pa3OupaTh, OLIEHWBATH PA3IUYHbIC
[PEILICHUSI, 3aITFCH PEIICHUI TeKCTOBBIX 3ajad.
Kpurnueckn OLICHUBATh TIOJTY4€HHBIN
[pe3yabTar, OCYILIECTBIIATh CaMOKOHTPOJb,
MpoBepsii OTBET HAa COOTBETCTBHE YCIOBHIO,
HAaXOJNTH OIIHOKH.

Pemare 3amaum ¢ momomipio mepedopa Bcex
BO3MOKHBIX BapUAHTOB.

3HaKOMUTHCS C UCTOPUEH Pa3BUTHS apU(PMETHKN

3agadyu C

Harnan
Hast
reoMeTpust

JInaun
Ha
MJIOCKOCTH
(124)

Touka, npsiMasi, OTPE30K,
nmyd. Jlomanas. M3mepenue

TIJTMHBI oTpe3Ka,
METpUYECKHE CIUHHIIBI
M3MEPEHUS JJTUHBL.

OKpY>KHOCTb U KpYT.
[TpakTuyeckas padbora
«Iloctpoenue y3opa wu3

OKPYKHOCTEN».

VYron. Ilpsmoii, ocTpslid,
TYoi W Pa3BEPHYTHIN
yribl. I3mepenue yrios.

[IpaxTuyeckas paborta
«IlocTpoenue yriaos»

PacniozHaBaTh Ha  YepTexax, pHUCYHKaX,
ONMUCBIBATh,  WCHOJIB3YS TEPMHUHOJIOTHIO, WU
M300paxath c MIOMOIIBIO YepPTEHKHBIX
MHCTPYMEHTOB. TOYKY, MPsSMYIO, OTPE30K, JIyd,
[yToJ1, IOMaHy!0, OKPY>KHOCTb.

PacnozHaBath, PUBOIUTH TPUMEPbI 00HEKTOB
[peabHOr0 MHUpa, UMEILIHMX (OpMY H3ydEHHBIX
(buryp, olleHNBaTh WX JIMHEWHBIE pa3Mephl.

Vcnonb30BaTh JHMHEWKY M TPAaHCHIOPTUDP Kak
MHCTPYMCHTBI [JIsI TOCTPOCHUSI W U3MCEPCHUS:
U3MEpSATh JUIMHY OTpe3Ka, BEIMYMHY YIJIa;
CTPOUTb OTPE30K 3aJaHHOM JUIMHBI, YyrOJ,
BaJlaHHOM BEJIMYMHBI, OTKJIAbIBaTh LUPKYIEM
[paBHbIE ~ OTPE3KH,  CTPOMTb  OKPYKHOCTb
BajaHHOrO panuyca. V3o0paxats KoH(Urypaun
TEOMETPUUECKUX ¢uryp  um3 OTpPE3KOB,
OKpYKHOCTEH, MX 4YacTeli Ha HEIMHOBAHHOW M
KIeTyaToil Oymare; mpenjaraTb, OIMCBIBATH U
00CYKIIaTh CITOCOOBI, aJITOPUTMBI TIOCTPOCHHUSI.

PacnozHaBate 1 m300pakaTh MPSIMOM, OCTPBIH,
[TYTIOH, pa3BEPHYTHINYTIIBI; CPAaBHUBATH YTJIBI.
IBBIUHCHSTE JUIMHBI OTPE3KOB,IOMAHBIX.

I[MoHuMaTe M HMCIONB30BAaTh NPH PELICHUH 3a/1ad
BaBUCHMOCTH MEX]y €IMHMIAMH  METPUUIECKON
CHCTEMBI Mep; 3HAKOMUTBCS C HEMETPHUECKUMHU
CHCTEeMaMHU Mep; BbIpaKaTb JJIMHY B Pa3IHMUHbBIX

enMHULIAX M3MepeHus. lccienoBaTh Qurypsl u
KOH(QUTypaIuy, WUCTIONb3ys HUPPOBBIE PECYPCHI




OOBIKHOB
CHHEIE
nmpodu (48
1)

Jpo06b. IlpaBunbHBIE H
HeTpaBUIIbHBIE Jpo0H.
OCHOBHOE CBOWCTBO
npoow. CpaBHeHne
npoOeii.  Crnoxenue U
BBIYUTAHHE OOBIKHOBEHHBIX
poOeii. CMmenranHas
npoOb.  YMHOXKEHHE U
neneHre  OOBIKHOBEHHBIX

npo0eii; B3anMHO-00paTHBIC
po0Ou. PerieHre TeKCTOBBIX
3314, coZiepKaIIUX APOOH.

OCHOBHBIE ~ 3a7a4d  Ha
po0u.

[Ipumenenne OykB st
3armMcu  MaTeMaTHYecKHX
BBIpAKEHUI u
MpeAToKEHUN

MopnenupoBate B rpaduyeckoi, NpeIMeTHOH
(bopMe, ¢ TOMOIIBIO KOMITBIOTEpA TIOHATHS U
CBOWCTBa, CBSI3aHHBIC C OOBIKHOBCHHOW IIPOOBIO.

YuraTh n 3aI1MChIBaTh, CpaBHHMBATb
OOBLIKHOBEHHBIE I[p06I/I, npeajiarartb,
000CHOBBIBATH u 06cy)KI[aTL CIOCOOBI

[YIIOpsIIOuMBaHUS IpOOEH.

N3o0paxaTh 0OBIKHOBEHHBIE IPOOMTOYKAMH HA
KOOpAWHATHON TIPSIMOH; UCTIOB30BATh
KOOPAMHATHYIO TIPSIMYIO ISl CPaBHEHHS JIPOOEH.

®opmynupoBath, 3amuchiBaTh C OMOIIBIO
OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOH IpOOH;
MCIIOJIb30BaTh OCHOBHOE CBOMCTBO JpoOM JuIs
COKpalleHus JApoOed ¥ MpuBeNeHHs JApodu K
HOBOMY 3HaMEHATeIO.

[lpencraBisate cMmemanHylo JpoOb B BHAE
HETIPaBUIILHOM ¥ BBIIEISTD LENYI0 YacTh YHCIIa U3
HETIpaBUILHONIPOOH.

BemonHaTe  apudmernueckue  JIEUCTBHS  C
OOBIKHOBEHHBIMHU JPOOSIMH; MPUMEHSITH CBOMCTBA
apruMeTHUCCKUX JCHCTBUN IS paIllOHATN3AIIUH
BBIYMCIICHUM.

BbInOnHATE NPUKUAKY M OLEHKY pe3yibTraTa
BBIUMCIICHUI; TpeylaraTb W MPUMEHSTh MPUEMBI
[IPOBEPKHU BbIUYMCICHUM.

[IpoBoAMTE HCCIEHOBAHKS CBOKMCTB ApoOeii,
OonHrpasaCb Ha YHCIOBBIC OKCIICPUMCHTHI (B TOM
YHCTIE CIOMOIIBI0 KOMIBIOTEPA).

Pacnio3HaBathb UCTUHHbBIE u JIOKHBIE
BBICKa3bIBaHUSA O JIPOOSIX, MPUBOIUTH IIPUMEPBI U

KOHTPIIPUMEPHI,  CTPOUTH  BBICKAa3bIBAHUSI U
OTPULIAHUSBBICKA3BIBAHHH.

PemiaTh  TEKCTOBBIC  3alauM, COJCpIKAIIUC
IMpoOHBIC TaHHBIC, W 3aJaud Ha  HAXOXJCHHE

[UAaCTH LIEJIOr0 M IIEJIOr0 IO €r0 4YacTH; BBISIBIISTH
MX CXOJICTBA U Pa3IHUMSL.
MopnenupoBaTb X0  PELLEHUS
MOMOIIBI0 PUCYHKA, CXEMBI, TaOJIHIIB.
IIpuBoanTh, pa3bupath, OLEHHUBATH PA3IHMYHBIC
[PEIICHM I, 3aIIMCH PEIICHUH TeKCTOBBIX 3ajady.
Kputrmueckn OLIEHUBATh MTOTyYCHHBIN
[pe3yapTar, OCYIIIECTBIIATh CaMOKOHTPOJb,
TPOBEpsii OTBET Ha COOTBETCTBHE YCIIOBHIO,
HAXOINUTH OIINOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHA apH(PMETHKH

3agayn C




Harnsangna
51
reoMeTpHusl.
MHoOroyromu
bHIKH(10

)

MHOroyroiasHHUKH.
UeTbIpEX yroabHHUK,
MPSIMOYTOJIEHUK, KBaJpar.

[Ipaktiueckas padora

«IToctpoenue
MPSIMOYT OJIEHUKA
3aJlaHHBIMH CTOPOHAMHU Ha
HEITMHOBAHHOHU Oymare».

TpeyroiabHUK.

[Inomans u mepumerp
MPSIMOYT OJIEHUKA u
MHOTOYT OJIbHHKOB,
COCTaBIIEHHBIX u3
MPSIMOYT OJIbHUKOB,
€ IIMHUIBI U3MEpeHUsI
[UI0ILA U, ITepumerp
MHOTOYTOJIbHUKA

OnuceIBats, UCTIONB3YS TEPMUHOJIOT IO,
n300paxath c MOMOIIBIO YEPTEIKHBIX
MHCTPYMEHTOB U OT pPYKH, MOJEIUPOBATH H3
Oymaru MHOTOYTOJTBHUKH.

[IpuBOoMTH TPUMEPHI OOBEKTOB pEATLHOTO
MHUpa, HMemMX (OpMy  MHOTOYTOJbHHKA,
MpsMOYTOJIBHUKA,  KBajpaTa,  TpPEYroJbHUKa,
OLIEHMBATh UX JIMHEWHBbIE pa3Mepbl. BBUUCIATH:
MepUMETp  TPEYrojbHHKA,  NPSIMOYTOJIbHUKA,
MHOTOYIOJIbHMKA;  IUIOMAAb HPSIMOYTOJIbHUKA,
KBaJ[pata.

N300pakaTh OCTPOYTOJIBHBIC, IPSIMOYTOJILHBIC U
[TYIOYT OJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEIMHOBAHHOW MKJIETYATON Oymare
KBaJIpaT UNPSIMOYTOJIBHUK C 3aJJaHHBIMU JITTHHAMHU
cTopoH. MccnenoBath CBOKCTBA NMPSIMOYTOJIbHUKA,
KBagpaTta IIyTEeM OKCIICPUMEHTA, HAOIFOICHHS,
M3MepeHus, MOJICTTUPOBAHMUS; CpaBHUBATh
CBOICTBa KBaJipaTa U MpsIMOYrOJbHUKA.

KoucTpyupoBaTh MaTeMaTHUeCKUE IPEIOKEHUS
C TOMOIIBIO CBSI30K «HEKOTOPBI», <«ITHO00».
PaCHO3HaBaTb UCTHUHHBIC u JIOXKHBIC
BbICKA3bIBAHUS O MHOFOyFOJ’[bHI/IKaX, l'[pI/IBOJII/ITI)
MPUMEPBLI HKOHTPIIPUMEDBI.

UccnenoBath 3aBUCMMOCTh TUIONIAN KBajpaTa
OT OJIMHBbI €ro CTOpOHI)I.

Hcnonbs3oBaTh CBOMCTBAa KBaJApPAaTHOM CETKH MJIS

noctpoeHust Guryp; pasOuBaTh MNPSIMOYrOJILHHK
HaKBaJpaThbl, TPEYrOJbHUKH;
COCTaBJISIThH burypsr u3 KBaJpaToB u
[IPSIMOYTOJIBHUKOB M HaxOOUTb MX IUIOLIA[b,
lpazouBaTh (GUrypbl Ha MPSIMOYTOJBHUKH U
KBaJpaThbl U HAXOAUTh UX IUIOLIAJb.
BblpakaTe BeNMUMHY IUIOIIAAM B Pa3JIM4YHbIX
CAMHMLIAX U3MEPEHUs] METPUYECKOM CUCTEMBI
Mep, IOHMMAaTb W HCIIOJIB30BATh 3aBUCUMOCTHU
MEXAY METPUYECKUMHU €IUHULAMU HU3MEPEHHUs
IO M.

3HAKOMHUTBCSI €  IpUMEpPaMHU  HPUMEHEHUs

iomaad W TepuMeTpa B MPAKTHYECKHX
cuTyalusx. PemaTte 3a1aun U3 peanbHOM KU3HM,
npeiarath ¥ 00CYXJIAaTh PAa3lIUYHBIC CIOCOOBI
[pemIeHus 3ama4
Bremonaate  apudmMermdeckne  ACUCTBHA  C
IMECATUIHBIMH JPOOSIMI; BBIIOMHATH MPUKUAKY H
OLIEHKYpE3yabTaTa BEIYUCICHAN.

[IprmensaTh apuMeTHIeCKux

MENCTBUM 7151 pALIMOHATIM3ALMN BBIYMCIICHUM.

CBOMCTBA

[IpuMeHATh MPABUIIO OKPYIJICHUS JIECATHUHBIX
mpo0Geit.  [IpoBoauTth
IMECITUYHBIX  Ipo0eH, OMHUPAsCh HAa YKCIIOBBIC

HUCCIIEJJOBAHUSI  CBOWCTB

PKCIIEPUMEHTHl (B TOM 4YHCIIE C TIOMOIIBIO
KOMITBIOTEPA), BBIBUIATh TUIIOTE3bl U MPUBOAUTD
MXO0OCHOBAHMS.

Pacno3naBath WCTUHHBIC u JIOJKHBIE

BBICKA3bIBAHUSI O JPOOSX, IPUBOANTH MIPUMEPHI U
KOHTPIIPUMEPHI,  CTPOHUTH
OTPHUIIAHUSBBICKa3bIBAHUH.

Pemarte  TekcTOBBIE
ImpoOHBIC JTaHHEIC,

BBICKAa3bIBaAHHUA n

3a/aud, CcopaepKallue
A Ha HAXOXKJIEHHE YacCTU




IHCJIOro MW Hejaoro Imo €ro 4acTtu, BBIABIATH HUX
CXOACTBA U pas3jinvusl.

MOI[CJ'II/IPOBEITI) Xon PCHICHUA 3agauu C
IIOMOIIB IO PUCYHKa, CXCMBI, Ta6J'II/IIIBI.
HpI/IBOZ[I/ITI), pa36npaTL, OLCHUBATL PA3JIMYHBIC
[PCIICHU S, 3aHPICPIpeIH€HHﬁ TCKCTOBBLIX 3a/1a4.

OHepHpOBaTL JIpO6HI)IMI/I HuciiaMu B pCaJIbHBIX
PKU3HCHHBIX CUTYalUsX.

KpI/ITI/I‘IeCKI/I OLICHUBATh HOJ'Iy‘IeHHHﬁ
[PE3yIbTaT, OCYHICCTBJIATH CaMOKOHTPO!JIb,
MPOBEPAsA OTBCT Ha COOTBCTCTBUE  YCJIIOBUIO,
HaXOIUTh OIIMOKH.

3HaKOMHUTHCS C I/ICTOPI/ICﬁ pa3BUTUA

apruGMeTHKH

Harnsana
i
FCOMETPHSL.
Tena u
¢durypsr B
POCTPAHCT
Be(9 u)

MHOrorpaHHuKH.
l300pakeHne
MHOTOIpaHHUKOB. Mojenu
[IPOCTPAHCTBEHHBIX TEIN.
[ IpsiMOYT OJIBHBII
napa’suieNenumnes, KyO.
PazBepTku KyOa u
napaJuienenume].
[IpaxTudeckas pabot
«Pa3BépTka Kybay.

O6BpeM KyOa,

PSIMOYTOJIBHOTO
napaJuienenumnesa

PacriosHaBaTh Ha uyepTekax, pHUCYHKaX, B

OKpYKarolem MHpe [IPSIMOYT OJIBHBII
napasuleNenures, KyO, MHOI'OTPaHHUKH,
OITMChIBATh, HCIIOJIb3Ys TEPMHUHOJIOTUIO,

OLICHUBATb JIMHEUHBIE pa3MeEphl.

[TpuBoanTh mpUMEpPBHl OOBEKTOB pPEALHOrO
MHUpa, UMeIMX  (opMy ~ MHOIOTpaHHHKA,
NpsIMOYTOJIbHOr OlIapajuiesienuIena, Kyoa.

N3o0paxkaTh Ky0 Ha KieruaToil Oymare.

HccnenoBath cBoiicTBa Ky0a, MPSIMOYTOIBHOTO
MapaJiieNenumesia, MHOTOIPaHHHUKOB, — HCIOJIB3Ys]
Monenu. Pacro3HaBaTh M U300pa)kaTh Pa3BEPTKY]
KyOa M mapamienenunena. MonmenupoBaTb KyO H
napajulenenune 3 Oymart U mpodux MaTepHalios,
OOBSICHATH CITOCOO MOJIEITUPOBAHHSL.

Haxomute wu3MepeHMs, BBIUUCIATH IIIOMIA/b
MOBEPXHOCTH,; O00BEM Kyba, MPAMOYTOIBEHOTO
MapajulelenuIesia; HUCCIeoBaTh  3aBHCHUMOCTb
00béMa Kyba OT JJIHMHBI ero pedpa, BBIIBUraThU
00OCHOBBIBATh THIIOTE3Y.

HaOmonate W THpPOBOAMTH AHAJIOTUM MEXKIY
TMOHATHSAME IUIOMAT W 00BEMa, TepuMeTpa u
TUIOIIA M TIOBEPXHOCTH. Pacrmo3HaBaTh MCTHHHBIE
M JIOKHBIE BBICKA3bIBAHMS O MHOTOI'DaHHHUKAX,
MPUBOINUTE TIPUMEPBI M KOHTPIPHUMEPBI, CTPOHUTH
BBICKA3bIBAHUS U OTPHLIAHUABBICKA3bIBAHHUMN.

Pewmate 3amaun U3 peanbHOU KU3HU




IToBTOp IToBTOpEHHE OCHOBHBIX Brrancnsate 3HAYCHUS BBIPaXKEHUH,

CHUE U |IOHSTHI M METONOB Kypca [COACpIKAIINX HaTypaJbHbIe qHucoa,
0000menn (5 kiacca,  000OmIeHHE [0OBIKHOBEHHBIC W JIECATHYHBIC IPOOH, BHIOIHATD
e (10u) BHAHUUI MpeoOpa3oBaHMs YHCEl.
Beibupate  cnoco6 ~ CpaBHEHHsI — YHCel,
BBIYHCIICHHI, TPUMEHSTh CBOICTBA
apu(pMETHUECKIX ACHCTBHN ISl PaIOHATH3AIHN
BBIUHCIICHUH.

OcCyIIeCcTBIATh  CAMOKOHTPOJIb  BBIMOJHSICMBIX
IMefCTBHII HCAMOIPOBEPKY PE3YIIbTATABBIYUCICHHUM.

Pemate 3amaun W3 peanbHOW  KU3HH,
NPUMEHATh MATEMATHYCCKUE 3HAHUS IS PEIICHUS
Bajad W3 Ipyrux y4eOHbIX MpeaMeToB. Pemath
Bajayd  pasHBIMH  Crocobamu, — CPaBHHBAThH
Cr1OCOOBI peLIeHHs 3a1auH, BBIOUpATh
[pallMOHANIBHBIA CIIOCO0




6 kaacc (He menee 170 u)

Ha3zBanue ONeKTPOHHBI
paznena OcHOBHOE copepKaHue OCHOBHBIE BH/[IBI IEATEIBHOCTH e (uudpossie
(Temer) 00yJaroIuxcst 0Opa3oBaTeTbH
Kypca b€ PECYPCHI)
(aucio
YacoB)
Hatypan Apudmernueckue BemonsATe  apudMeTHUecKkue — JACHCTBUS  C
bHBIE InercTBhS C |[MHOTO3HaYHBIMH HaTypaJbHBIMU YHCIIAMH,
urcna (30 [MHOrO3HAYHBIMH HAXOAWTh 3HAYEHMs YHCIIOBBIX BBIPAKEHUH CO
q) HATYpaJbHBIMH ~ YHCIIAMH. |[CKOOKaMH W 0e3 CKOOOK; BBIYHCIISATH 3HAYCHUS
YncnoBeie BBIPDKEHUS, [BBIPAKEHUH, COJEpIKAIIMX CTENEeHH. BBIMOIHITH
MOPSI0K JNEUCTBUH, [MPUKUAKY W OIEHKY 3HAYeHWH  YHCJIOBBIX
MCIIOJIb30BAaHUE  CKOOOK. [BBIPKEHWH, MNPUMEHSTh  NPUEMBI  MPOBEPKU
OKpyriieHne HaTYpalbHBIX [pe3yibTata. lcrmonap3oBaTh MNpH  BBIYUCICHUSX
qHCel. MepeMecTUTEIbHOE M COUYeTaTeNIbHOE CBOMCTBA
Jenutenn W KpaTHbIE [CIOXKEHHS M YMHOXEHHS, PpaclpeesnTeIbHOe

upcIa; HauOOILIIHI OOIHi
TeUTeNh W HauMEHbIIee

00IIIeeKpaTHOE.
Paznoxenue uncna Ha

TMPOCTHIC MHOXHUTECIIN.

JlenumMocTh  CyMMBI  H

npousseneHus. Jlenenue ¢
OCTATKOM.
Perrenre TeKCTOBBIX 3a1a4

CBOMCTBO YMHOXXEHHUS OTHOCUTEIBHO CIIOXKEHUS,
CBOWCTBA apU(PMETUUCCKUX ICHCTBUIA.

Hccnenosars YHCIIOBBIE 3aKOHOMEPHOCTH,
[IPOBOAUTH YHMCIIOBBIE IKCIIEPUMEHTBI, BBIIBUTaTh U
00OCHOBBIBATh TUIIOTE3BI. DopMynupoBaTh

OIpeIe/ICHUs] ACTUTENSI U KPATHOTrO, HaMOOJbIICTO
00IIero  JENWTENss W HAaUMEHBIIEro OOIIEro
KpaTHOTO, TMPOCTOrO0 W COCTABHOI'O  YHCEI,;
MCITOJIB30BATH OTHU ITOHATUA HpI/I peI_HeHI/II/I 3a1ad4.

[TpumensTs AJITOPUTMBI BBIYMCIICHUS
HAMOOJBIIETO OOIIEr0 OEIUTENS] W HANMEHBILIETO
00IIero  KpaTHOTO  JBYX  YHCET, aJTOpUTM
[Pa3TIOKEHHUS YUCIIa Ha TIPOCThIE MHOXKHUTEIH.

HccnenoBare  ycnoBus JjenuMoctd Ha 4 u 6,
HccenenoBarh, 00Cykaath, (HOPMYIHPOBATH u
00OCHOBBLIBATH  BBIBOI O YETHOCTH  CYMMBI,
MPOU3BENCHIS: ABYXUYCTHBIX YHCEN, IBYX HEUCTHBIX
YKCIIe, YETHOTO M HEYETHOr'0 YHCE.

UccnenoBath CBOWMCTBA AETUMOCTH CYMMBI
W TIPOHM3BEICHUS YUCET.

[IpuBoauTh TpUMEpBl 4YHCENl C 3aJaHHBIMU
CBOIMCTBaAMH, pacliO3HABAaTh BEPHbIE M HEBEPHBIC
YTBEpIK/IEHHsI O CBOMCTBaX 4YHCENl, OIpPOBEpraTh
HEBEPHBIC YTBEPIKICHUS C [IOMOILIBIO
KOHTPIIPUMEPOB.

KoncTpynpoBath MaTeMaTHYECKHE MPEIIOKEHHS C
TTOMOIIBIO CBSI30K WY, CHIIN», «ECTH..., TO...».

Pemrate  TEKCTOBBIE  3alayd, BKJIIOYAIOIIHE
TIOHATHUS EMTUMOCTH, apu(PMETHIECKIM CIIOCOO0M,
CIIOIB30BATh niepeGop BCEX  BO3MOXKHBIX

BAPHAHTOB.

MopennpoBathk X0/ PEIIeHUs 33a4H C TIOMOIIBIO
[PUCYHKa, CXEMBI, TaOJIUIIbI.
[IpuBoaMTH, pa3dupaTh, OIEHWBATH PA3TUIHBIC

[PCIIEHN A, 3aITNCH pCHICHI/Iﬁ TCKCTOBBIX 3aJa4




Harnsgna | TlepnennukynsipHbie Kpurnueckn oLeHMBATH TOMYYEHHBIN pe3ylbTar,
st mpsmple.  [lapayurenbHble  [HAXOMUTH OIIMOKH, OCYIIECTBIISITH CaMOKOHTPOJIb,
TEOMETPHSL. [IPSMBIE. MpPOBEPsisl OTBET HAa COOTBETCTBHE YCIIOBHIO.

[psmele Ha| PaccrosHue Mexny | PacmosnaBath Ha dYeprekax, PHUCYHKax CIIydau
TUIOCKOCTH |[TByMSI TOYKaMH, OT TOYKH [B3aUMHOT'O PACIIOJIOKEHHUS JIBYX MPSIMBIX.
(7 ) Mo mpsiMOH, JunHa myTH Ha | M300pakaTh c TIOMOIIIBIO YEepPTEIKHBIX
KBaJpaTHOMN CETKe. MHCTPYMEHTOB Ha HEIMHOBAHHOH W KIETYaTOU
[Ipumepsl mpsiMBIX B [Oymare JIBE TIEpeceKarolrecs: TpsiMble, JBe
MPOCTpaHCTBE MapaJulelibHble  TpsIMBIE,  CTPOMTH  IPSMYIO,
MEePICHANKYISIPHYIO TAaHHOM.
[lpuBoauTH  TpUMeEpBHl  MApAICTBHOCTH U
MEPIICHANKYISIPHOCTH MPSIMBIX B TIPOCTPAHCTBE.
Pacrio3naBath B MHOT'OYTOJIbHUKaX
MEePIEeHNKYIISIPHBIE U TTapajlIelbHBIECTOP OHBI.
H300paxaTh MHOTOYTOJILHUKH C TTapajulelIbHBIMH,
MePIIeHINKYISIPHBIMACTOPOHAMH.
HaxonuTh paccrosiHue MeXay IBYMSITOYKAMH, OT
[TOYKHU 110 MIPSIMOH, JJTMHY
NyTH Ha KBaJpaTHOW CeTKe, B TOM 4YHCIIE
MCTIONB3Ys II(POBBIE pecypChI

Hpobu OObikHOBeHHasi  JipoOb, | CpaBHMBaTh ¥ YIOPSIOYMBATH JAPOOW, BHIOMPATH

(324) OCHOBHOE CBOMCTBO JpoOH, [CrIoco0 CpaBHEHHMS JIpoOeit. [TpencraBasTh|

COKpaIlleHHe Ipo0ei.
CpaBHeHue
YIIOpA0YMBaHNE APOOEi.
Hecaruunsle  apobu u
MeTpHUYecKasi cucteMa Mep.
Apudmernueckue
nencTBUS
OOBIKHOBEHHBIMH
NECATUYHBIMU JIPOOSIMH.
OrtHomeHue. [enenue B

ITAaHHOM OTHOIICHUH.
Macita0,1pornopIys.
IlonsiTue IIPOLIEHTA.

Bbruricienue npoueHTa OT
BCJIMUMHBI U BEJIUYHMHBI 110
e¢ MPOIECHTY.

Pemenue TEKCTOBBIX
Bajad, colepXxamux Apoou
MIIPOLICHTHI.

[IpakTryeckas pabora

«OTHolIeHne

OKpPY>KHOCTH K €€ IHaMEeTpy»

JJIUHBIBBIYUCIATH

mecsiTHUHbIE TPoOU B BUIEC OOBIKHOBEHHBIX IPOOEH U
OOLIKHOBEHHBIE B BHUJC JCCATHUYHBIX, UCIIOJIb30BaTh
PKBUBAJICHTHBIC IMIPCICTABIICHUA }1p06Hl)IX YuCCI IIpH
MXCpaBHCHUH, TTPU BBIYHCICHUMAX.

Hcrnonb3oBaTh JECSITUYHbIE  Apodu pu
MpeoOpa3oBaHUU BEJIMYMH B METPHUECKOH CHCTEME
Mep.

Bemmonuare  apudmernyeckue  AeHcTBUSL €
OOBIKHOBEHHBIMM M JIECSATUYHBIMH  JPOOSMHU.
BbIuMCIIATE 3HAYEHUS BBIPAXKEHUH, COIEPKALIUX
OOBIKHOBEHHBIE U JIECSITUYHBIC JPOOH, BBIIOIHSITH
npeoOpa3oBaHusi  Jpo0Oeid, BBIOMpaTh  CHOCOO,
MPUMEHSTh CBOMCTBA apU(PMETHYECKUX JEHCTBHUNA
IS pallIOHAIN3aIH BBIYHUCIICHUH.

CocTaBnsITh OTHOIIGHHS M TPOIOPIHH, HAXOAUTH
OTHOILIEHHE BEJIWYMH, JIENUTh BEIMYMHY B JaHHOM
OTHOIIEeHHH. HaxoauTh 3KCHEpHMEHTaIbHBIM ITyTEM
OTHOILIEHHE JUTMHBI OKPY>KHOCTH K €¢ IUaMeTpy.

WnrepnperupoBaTh Macmrad Kak OTHOIICHHUE
BEIMYMH, HAXOAWTh MaclmTad IUIaHa, KapTel U
paccTosiHMs, HCHONB3ys  MacmTaO.
OOBSACHIATH, UYTO TaKOe MPOIEHT, YIOTPeOIATh
000pOTBI pEYN CO CIOBOM «IIPOLEHT». BhIpaskaTh
TMPOIEHTHI B Apo0sSX © JpoOuM B MPOIEHTaX,
OTHOILIEHHE ABYX BEJIMYMH BIIPOLICHTAX.

BBIHCHSATE MPOLEHT OT YMCIa M YUCIO IO €ro
mporerty. OKpyrisaTe JApoOM W MPOICHTHI,
HaXOJWUTh MPHOIIKEHNS YUCE.

PemaTe 3amaun Ha 9acTH, MPOLIEHTHI, MPOIOPIIHH,
HA HAaXOXJIEHHE ApoOH (IPOIeHTa) OT BENUYHUHBI U
BETMYUHBI 1O e¢ apobu (TpomleHTy), apodu
(TIporieHTa), KOTOPBIH COCTABIISICT OJHA BEIWYHHA
ot ppyrod. IlpmBomuth, pa3dupath, OICHUBATH
[pa3IMYHBIC PEIICHHS, 3aITUCH PENICHUH TEKCTOBBIX
Bamad.

W3Bnexats mHGOpPMAIMIO U3 TaOIHI] M AUATPaAMM,
MHTEPIPETHPOBATh TaOIMYHbICJaHHbIE, OTPE/IEATh
HauOobpIIee W HaWMEHBIIEe W3 TPEACTaBICHHBIX

JTaHHBIX




Harmsannas
reoMeTpHusl.
CummeTpusi(
69)

OceBas

IToctpoenue
CHMMETPHYHBIX

IIpaxTuyeckas
«OceBas

CUMMCTpPUA.

HeHTpaJ'IBHaH CUMMCTpHUA.

¢buryp.

PacriosnaBath Ha dYepTeXkax M H300pa’KCHUSX,
n300pakaTb OT pPYKH, CTPOUTH C  IOMOIIBIO
MHCTPYMEHTOB  Qurypy  (OTpe3oK, JIOMaHyro,
TPEYrONIbHUK,  TPSIMOYTOJNBHUK,  OKPYKHOCTB),

paboTaCHMMETPUIHYIO JaHHOW OTHOCHTEIBHO TIPSMOH,

CUMMCTPUAD.

CI/IMMeTpI/IfI B IPOCTPAHCTBE

[TOYKH.

Haxoaute mpumepsl CHMMETPUH B OKpYXKAIOIIEM
mupe. MopenupoBate U3 Oymaru JBe (QUIYpBI,
CHMMETpHYHBIC OTHOCHTEIIFHO psIMOH;
KOHCTPYUPOBATh I'€OMETPHUYECKHE KOH(UTypaluH,
MCIIOJIb3Ysl CBOMCTBO CHMMETPHH, B TOM 4YHCIE C
MOMOIIBIO  ITU(MPOBBIX PECYPCOB.

UccnenoBath  cBoiicTBa  M3Y4eHHBIX  uryp,
CBsI3aHHBIC c CHUMMeTpHEH, UCTIONB3Ys
PKCIIEPUMEHT, HAOJIFOJICHNE, MOJICTTMPOBAHHE.

OOOCHOBBIBAaTh,  ONMpOBEPTaTh C  [OMOILIBIO

KOHTPIPUMEPOB YTBEP)KACHHUIO CUMMETPUHN (QUTYp

Bripaxe
HUS c
OykBamMu
(6 4)

[Tpumenenue

BBIPAKEHUI

[IpE 10K EHUH.

BBIDAJKECHUS U

[10JICTAHOBKH.
bykBeHHBIE

HaXOXJIEHUE HE

OyKkB uIs

Barrcu MaTCMaTUYCCKUX

u
bykBenHbie
YHCIIOBbIE

paBEHCTBA,
U3BECTHOTO

KOMIIOHEHTa. DOpMyIIbl

Hcnonb3oBaTh OYKBBI 11 0003HAYCHHS YHCE,
MpU  3alMCH  MATCMAaTUYCCKUX  YTBEPIKICHHIA,
COCTaBJIATH 6y'KBeHHI)Ie Bpra)KeHI/ISI 1o yCJ'lOBI/IIO
Bagaumn.

HccnenoBats HECJIOKHBIC YHUCJIOBBIC
3aKOHOMEPHOCTH, HCIIONb30BaTh OYKBBI JUIS HX
Banucu.

BblunciATh  YMCIOBOE 3HAueHHWE OYKBEHHOI'O
BBIPAKEHUS TTPU 33JaHHBIX 3HAYCHUSIX OYKB.

3anuchiBaTh  (OPMYJNIBL: TNEpUMETpa U  IUIOMIAAN
NpSAMOYTOJIBHUKA, KBaJapaTa; JIUHBI OKPYKHOCTH,
TUIOIIAAM KPYTa; BBIMOMHATH BBIYHMCICHUS IO ITUM
(hopmynam.

CocTaBiITh (hopmyibl, BBIpaXKaromue
BaBUCHUMOCTH MEXAY BEIHYHHAMH: CKOPOCTb,
BpeMsI, PacCTOsIHHE; IIeHA, KOJIMYECTBO, CTOUMOCTE;
MPOU3BOJUTENILHOCT, BpeMs, OO0BEM  paboThI;
BBITIOHATH BEIYUCIICHHS TOTHM (POPMyiiaM.

Haxonute HEU3BECTHBIN KOMIIOHEHT

apru(pMETHIECKOTO ACHCTBUS




Harmsan YeThIpeXyroabHUK, W3o0pakaTh Ha HEIMHOBAHHOH W  KJIETYATOH
Has [IpUMeEpHI Oymare c UCTIONB30BaHUEM YEPTEIKHBIX
TEOMETPH  [ETBIPEXYTOJILHUKOB. MHCTPYMEHTOB YETHIPEXYTONBHUKN C 3aJaHHBIMH
51 [IpsIMOYronbHUK, KBaJIpaT: (CBOMCTBAMMU: c TapasuiebHBIMY,
Duryps CBOICTBAa CTOpPOH, YIJIOB, [EPICHIUKYIISIPHBIMH, pPaBHBIMH  CTOPOHAMH,
Ha aroHasen. NpsSIMBIMH ~ YIJIaMH W Jp.,  PaBHOOEIPEHHBIN
[JIOCKOCT Wsmepenne yrinoB. Buner [rpeyroipauK. [Ipemiarate u 00CyKIaTh CHOCOOBI,
u (14 ) TPEYroJbHUKOB. QITOPUTMBI TIOCTPOCHUS.

[Tepumetp Uccnenosats, UCTIONB3YS 9KCIIEPUMEHT,
MHOIOYTOJIbHUKA. HaOJoIeH1e, MO/JIETUPOBAHHE, CBOWCTBA
[Tnomans (urypsl. [IpsIMOYTOJIbHUKA, KBaJ[parta, pa3ouBath HA
Dopmynbl  mepuMeTpa M TpeyroidbHHKH.  OOOCHOBBIBaTH, ONpPOBEPraTh ¢
MI10IIA 1 MOMOIIbI0 KOHTPIIPUMEPOB YTBEP)KJICHUS 0
MPSAMOYT OJIBHUKA. MpSMOYTOJIBHUKE, KBaJjpaTe, paclo3HaBaTh BEPHbIE U

[TpubmmkenHoe HEBEPHBICYTBEPKACHUS.

U3MepeHue wiom@aan | M3MepsaTe M CTPOMTH C MOMOIUIbIO TPAHCIOPTUPA
(uryp. YTJBI, B TOM 4YHCJI€ B MHOTOYI'OJIBHHKE, CPaBHHUBATH
[IpaxTuyeckas paboTayriibl; pacro3HaBaTh — OCTpbIE, TpSIMBIC,  TYIIbIE,
«IInomans kpyray [pa3BepHyTBIE  yrubl. PacriosHaBaTh, W300pa)<ath|
OCTPOYTONbHBIA, MPSIMOYTOJbHBIM, TYHOYTOJbHBII,
[paBHOOEIPEHHBIH, PABHOCTOPOHHUI TPEYTOJIBHUKH.
BeluncnsaTe nepuMerp MHOIOYrOJbHUKA, IJIOLIAJlb
MHOI'OYT'OJIbHUKa p3,36I/ICHI/IeM Ha TMPsIMOYT'OJIbHUKH,
Ha pPaBHBIC (l)I/IprI)I, HCII0JIb30BaTh METPHUYCCKUEC
€IMHULBI U3MEPEHHUSI JJINHBI U TUIOLIAIN.
Hcronb3oBaTh NpUOIMKEHHOE M3MEpEHHE JJIMH U
roniazed Ha Kier4atod Oymare, MpHOIMKEHHOE
M3MEpPEHUE JTUHBI OKPYKHOCTH, IUIOIAAN Kpyra

ITonoxure| Llenble uyucna. Monyns | IlpuBoauTh NpHUMEpH! UCIONB30BAHUS B pEabHOM
NIbHBI € HJHCIa, reOMEeTpHUECKasl PKU3HU MOTOKUTENbHBIX U OTPULIATEIbHBIX YHCEI.
OTpULIATENb MHTEpHpeTanus  Monyis. | M3o0paxkaTb wLenble 4Yucia, MONOKHUTEIBHBIE U
Hble  4uCcIaYUCIOBBIC TPOMEKYTKH. OTpUIIATENIbHBIE YHMCIa TOYKAMM HA YHUCIIOBOH
(40 g) IonoxxutensHble UIPSIMOH, UCTIONB30BaTh YHUCIIOBYIO MPSIMYIO [UIS

OTpULIATENIbHbIC YycNa. CPaBHEHHs YUCEIN.
CpaBHeHHE MOJOKUTENbHBIX| [IpUMEHATh mpaBuiIa CpaBHEHMS, YHIOPSIO0YUBATH
M OTPULATENIBHBIX  YHCEJL|LIeJIbIe YUCIIa;HAXOIUTh MOIY/Ib YHCIIA.
Apudmernueckue naeiictBusa| PopmMynupoBaTh  NpaBWIa  BBIYHCICHUA  C
C  TIOJNOXUTEIbHBIMU I/IL'IOHO)KI/ITCHBHBIMI/I U OTPUIATENBHBIME UHUCIAMH,
OTPULIATEIBHBIMUA YUCIAMHU. [HAXOAUTh 3HA4YEHUsA UHCIOBBIX BBIPAKECHHH,
PerieHne TEKCTOBBIX 3a/au [COAEPKALIUX AEHCTBUSL C  TOJOKHUTEIBHBIMU U
OTPHUIIATENBHBIMUA YHCIAMH.
IIpumeHsaTh CBOWMCTBA CHOXKEHUS M YMHOXKEHHUS
IS TIPeoOpa30BaHUsI CyMM M MIPON3BEICHUN

IIpencraB | Pemenue TEeKCTOBBIX | Mcmomb30BaTh MHPOPMALMIO, MPEICTABICHHYIO B
NeHue Banad, coziepKalMX (rabiuiax, Ha JuarpaMmax JJisl pEIIeHUs] TEKCTOBBIX
maHHbIX  (6|maHHBIC, IPEACTABICHHBICB (anad M 3a1ad U3 PCalbHOIN JKH3HH
q) radmmax u Ha

[marpaMMax




Harnsgna | TIpsiMoyroibHbIN Pacrio3naBaTh Ha YepTekax, pUCyHKax,OMUCHIBATh
51 rapaJieseuresI, KyO, [MpamMuay, TpHU3MY, IWUIMHAP, KOHYC, Imap,
reOMeTpHsl. [MpHU3Ma, NMUpaMuaa, KOHYC, [M300pa)kaTh MX OT PyKH, MOAEINPOBATH U3 Oymarw,
durypsl  BUWIMHAP, Imap W cdepa. [[UIACTWIMHA, TPOBOJIOKKM W Ap. IlpuBoanTsb
mpoctpaHeT (M300paxkeHne MprUMepbl 00bEKTOBOKPYKAIOIIETO MUPA, UMEIOIINX
Be(94) [IPOCTPAHCTBEHHBIX (QUTYp. |[(HOPMBI HA3BAHHBIX TeIl.

[Ipumepsr pasBeprok | lMcmomb3oBaTh TEPMHMHOJIOTHMIO: BEpIIMHA, pPeOpo,
MHOTOIPaHHUKOB, rpaHb, OCHOBAaHHWE, BBICOTA, PAUYC M JUAMETP,
LIWINHpA U KOHYcA. [pa3BEpTKA.
[IpakTuueckas padora Wzydate, ucronb3ys 3KCHEPUMEHT, HAOIOACHHE,
«Co3nanue Mojeell |[M3MEepeHue, MOJCIMpPOBaHWE, B  TOM  YHCIIE
[IPOCTPAHCTBEHHBIX KOMITBIOTEPHOE, W OIKCBHIBATH CBOMCTBA HAa3BAHHBIX
buryp». TeJI, BBUIBISITH CXOJACTBA M PA3IMUMS: MEXKAY
[ToHsTHE 00BEMA; SAMHULBIMUPAMUION ¥ TPU3MOM; MEKAY [MIHHIPOM,
u3MepeHus 00beMa. OﬁLéNJKOHyCOM Y IIapOM.
PSIMOYT OJILHOTO PacriosnaBath pa3BepTKH apaiesenunena, Kyoa,
napaJuieNnenumne/a, KyOa,lipU3MBl, MIPaMU/JIbI, KOHYCa, LUJIHHPA;
(dopmynbl 00bEMa KOHCTPYUPOBATh JIaHHBIE Tella M3 Pa3BEPTOK,
cozmaBath ux Momenn. Co3nmaBath  Mopenu
MPOCTPAHCTBEHHBIX (UTyp (M3 Oymaru, MpoBOJIOKH,
MIaCTUIIMHA U JIp.)
W3mepsiTh  Ha  Mopensx:  JUIMHBL  pedep
MHOTOIPaHHUKOB, TMAMETp IIapa.
BoiBoguTe  opmyiny o0béMa MPSIMOYTOJIBHOTO
napasuieNenunesaa.
BoraucisiTh 1o hopmynam: 00bEM
MPSIMOYTOJILHOTO napaJuiesenuesa, KyOa;
MCIIONIb30BaTh ~ CIMHUIBI  W3MEpPEeHUs  00beMa;
BBIYHCIIATH OOBEMBI TEJI, COCTABJICHHBIX U3 KyOOB,
MapaJuleenuIe/[OB; pellaTh 3a/aud ¢ PeabHbIMU
IIaHHBIMHU

IToBTopen | IloBrOpenue OCHOBHBIX| BpIUMCIIATE 3HAUEHUS BBIPAKEHUM, COAEPIKALLUX
e, MOHATUI M METOIOB KypPCOBHATYpaJbHBIC, Leble,  TONOKHUTENbHbIE U
00o0mIeHre Su 6 KiaccoB, 0000IIEHNE HOTPUIIATEBHBIC YKcIa, OOBIKHOBEHHBIE "
CHCTEMAaTH3 (CUCTeMaTH3aLusl 3HAHUI ImecsiTHaHBIe OpOOHW, BBIIONHATH IPE0Opa3OBaHUS
arst (20 ) MHCEN U BBIPAKEHUH.

Breibupate  cmoco® — cpaBHEHHS — YHCEN,
BBIYHCIIEHUI, [IPUMEHATH CBONCTBa
apru(pMeTHUECKUX JEeHCTBUMN s
[paIOHATN3AIMH BBIYMCIICHUI.

Pewate 3amaun U3 peanbHOM KU3HH, NPUMEHATH
MaTeMaTU4eCKHE 3HAHWS U pelIeHUs 3a7ad U3
Mpyrux — mpeaMeToB. Pemate  3amaud  pasHBIMHU
crioco0amMu,  CpaBHUBAaTh,  BBIOMpPATh  CIIOCOOBI
[pEILIEHUs! 3a/1a4u.

OcymiecTBIATh CaMOKOHTPOJIb  BBINIOJTHAEMBIX|
IEHCTBUI M CaMONPOBEPKYPE3YyNIbTaTa BEIYUCICHUI

IIpu paszpabotke pabodell mporpaMmbl B TEMAaTHUECKOM IJIAHUPOBAHUU JOJDKHBI OBITH
YUTEHbl BO3MOKHOCTH HCIOJb30BAaHUS  IEKTPOHHBIX (LM(POBBIX) 00pa30BaTENBHBIX
pecypcoB,  SBISAIOUIMXCS  y4eOHO-METOJMUYECKUMHM  MarepuanaMu  (MyJIbTUMeIuitHbIe
MIPOrpaMMBbl, NIEKTPOHHBIE YIEOHUKU U 3a/JaYHUKHU, SIEKTPOHHBIE OMOIMOTEKH, BUPTYyalbHbIE
1a00paTOpHM, UTPOBBIE NMPOTPAMMBbI, KOJUIEKIMH IU(PPOBBIX 00pa3zoBaTeIbHBIX PECYPCOB),
UCTOJb3yeMbIMU Ui  OOy4eHUsT W BOCIUTAHMS pPa3lUYHbIX TPYyNI TOJIb30BaTENEH,
MPEJCTaBICHHBIMH B 3JEKTPOHHOM (IM(POBOM) BUJIEC U pEATU3YIOUIMMH JIHIAKTHUECKUE



BosmoxkHoct  MKT, cozepkaHue KOTOPbIX COOTBETCTBYET  3aKOHOJATEILCTBY 00
oOpa3oBaHUH.



INPUMEPHAS PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJITEBPAy. 7-9
KJIACCBI

HEJIN U3YYEHMA YYEBHOI'O KYPCA

AnreOpa sIBISieTCS OJHUM U3 OMOPHBIX KYpPCOB OCHOBHOM HIKOJIBI: OHA OOECIeYHBaET
HU3YUCHUC NPYIrUuX AUCHUILIMH, KaK €CCTCCTBCHHOHAYYHOI'O, TAK U T'YMAHUTAPHOI'0 LUKIIOB, ee
OCBOEHHE HEOOXOIMMO JUIsl TPOJOIDKEHHsI 00pa30BaHMs U B MMOBCEJHEBHOM XKU3HU. PazBuTue
y 00ydarmuxcs HAyYHBIX MPEICTaBICHUA O MPOMCXOXKICHUH U CYITHOCTH ajlreOpamdecKux
abcTpakiui, crocode OTpaKeHHsI MaTEMaTHIEeCKONH HAYKOU SIBIICHUHU U MPOIIECCOB B MPUPOIC
1 0oO0IIecTBe, POJIM MAaTEeMAaTHYECKOTO MOJICTHPOBAHUS B HAYYHOM IO3HAHWM U B TPAKTHKE
CIOoCOOCTBYeT (OPMHUPOBAHHIO HAYYHOTO MHPOBO33PCHHSI M KAUeCTB  MBIIIJICHHUS,
HEOOXOIMMBIX JJIsl aJalTalud B COBPEMEHHOM IM(poBoM obmiecte. M3yuenue anreOpsl
€CTECTBEHHBIM 00pa3oM 00ecrieunBaeT pa3BUTHE YMEHHs HAOJIOaTh, CPABHUBATH, HAXOUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHO
000CHOBBIBAaTh CBOM JEHCTBUS M BBIBOJBI, (OPMYIHpPOBaTh yTBepkaeHUs. OcBoeHHE Kypca
anreOpbl 00ecTIeYrBaeT Pa3BUTHE JIOTMUECKOTO MBIIUICHUS! 00YYaIONINXCS: OHH HCIOIB3YIOT
NEeNyKTUBHbIE WM  WHAYKTUBHBIE  DPACCY)KIEHHUS, 0000IIeHHME U  KOHKPETH3allMIo,
abctparupoBanue W aHajoruto. OOydeHwe anredOpe MpeanosiaraeT 3HAYUTEIbHBIH O00BEM
CaMOCTOSITEIIEHOW JIESITETHHOCTH O0YJaroIuXCsl, MMO3TOMY CAMOCTOSTEIEHOE pelIeHHe 3a/1a9
€CTECTBEHHBIM 00pa30M SIBIISICTCS peai3alell IesITeIbHOCTHOTO MPUHINIA 00yJIeHNSI.

B crpykrype mporpammbl yueGHOro Kypca «Amnrebpa» OCHOBHOW IIKOJIbI OCHOBHOE
MECTO 3aHHUMAIOT COJCP)KATeNIbHO-METOMUECKHe JIMHUM: «YWciaa ¥ BBIYHCIICHHSY,
«AnrebpanuecKue BBIpAXKECHUD; «YpaBHEHHS W HEpaBeHCTBa»; «DyHkummy». Kaxxaas u3 atux
COJIep’KaTeIbHO-METOIMUECKUX JIMHUM pa3BUBAeTCd Ha MPOTSHKEHUU TPEX JIET H3y4eHUS
Kypca, €CTECTBEHHBIM 00pa30oM MeperieTasiCh U B3aUMOJICHCTBYS C IPYTMMHU €ro JuHusMHu. B
X0JIe M3y4eHHUs Kypca OOydalolmMMCs TMPUXOIUTCA JIOTUYECKH pPacCyXAaTh, HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M ¢ 3THM 11e51ec000pa3HO BKJIIOYUTH B IPOrpaMMy
HEKOTOpbIE€ OCHOBBI JIOTUKH, NMPOHMU3BIBAIOIINE BCE OCHOBHBIE pa3/ieibl MAaTEMaTHYECKOIO
00pa3oBaHUsi M CIOCOOCTBYIOIIME OBJIAJCHUIO OOYJArONIUMHUCS OCHOB YHUBEPCAIHLHOTO
MaTeMaTHU4eCKOro si3bika. Takum 00pa3oM, MOXXKHO YTBEp)KIaTh, YTO COJIEP>KATEIbHOU H
CTPYKTYPHOU 0COOEHHOCTBIO Kypca «Airedpay SBsieTcs ero MHTErpUpPOBAaHHBINA XapakTep.

Copnepxxanne nuHMM «Yucina W BBIYMCICHUS» CIY)KUT OCHOBOM JJsl JalbHEHIIero
U3yUYeHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIOY OOy4aroIUXCs JIOTHYECKOI'O MBIIICHNUS,
(OpMUPOBAHUIO YMEHHUS MOJIb30BATHCS AITOPUTMAMH, a TaKXKe MPUOOPETEHUIO PAKTUYECKUX
HaBBIKOB, HEOOXOMMBIX JIJIsl TOBCEIHEBHON >KM3HU. Pa3BuTHE MOHATUS O YMCIE€ B OCHOBHOM
LIKOJIE CBSA3aHO C PALMOHAIBHBIMM M HMPPALMOHAIBHBIMM YHCIaMU, (OPMHUPOBAHUEM
IPEJCTABICHUN O JEHCTBUTEIBHOM YHCIe. 3aBepIIeHne OCBOCHHSI YUCIOBON JJMHUU OTHECEHO
K CTaplieMy 3BeHy o01ero oopa3oBaHusl.

Conepxanue JByX aireOpauuyeckux JMHUN — «Anredpandeckue BBIPRKEHUS» U
«YpaBHEHUST M  HEPAaBEHCTBA»  CHOCOOCTBYeT  (OPMHUPOBAaHUIO y  oOydaromuxcs
MaTeMaTH4eCcKOro ammapara, HeoOXOAMMOTO JJIs pelIeHHs 3a7ad MaTeMaTHUKH, CMEKHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ady. B oCHOBHOM mIkose ydyeOHbBIN MaTepHuan
IPYNIUPYETCs BOKPYT pallMOHAIBHBIX BbIpaXEHUI. Anrebpa AeMOHCTPUpYET 3HAu€HHE
MaTEMaTUKU KaK SI3bIKA JJI MOCTPOCHMSI MAaTEMaTHYECKUX MOJIEIEH, ONMCaHHs IIPOLECCOB U
SBJICHUH peanbHOro Mupa. B 3aiaun oOyuenus anredpe BXOAAT Takxke AajbHEWIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIIEHUS, HEOOXOAMMOro, B YACTHOCTH, JUIA OCBOGHHUS Kypca
uHPOpPMATUKH, U OBJIAZICHWE HABBIKAMU  JEIAYKTHBHBIX paccyxkieHuil. IIpeoOpasoBanue
CUMBOJIBHBIX ()OpM BHOCHUT CBOW cHelU(pHUUECKH BKJIaJ B pPa3BUTHE BOOOpPaKEHUS,
CMOCOOHOCTEH K MaTeMaTH4eCKOMY TBOPUECTBY.



Conepxanne (QyHKIMOHATBHO-TPAQUUISCKOW JIMHUU  HAIEICHO Ha  MOJyYeHHE
ITKOJIBHUKAMH 3HAHUN O (QYHKIMAX KaK BaXKHEUIIEH MaTeMaTHYEeCKON MOJCIH NIl OTIMCAHHUS
U HWCCIIEOBAHUS PAa3HOOOPA3HBIX MPOIECCOB U SIBICHUH B MpHpoje U obmecTBe. M3ydueHue
3TOr0 MaTepuana CHoCOOCTBYET PAa3BUTHIO Yy OOYYArOIIMXCS YMEHHS HCIIOJIb30BaTh
pa3IMYHbIE BBIPA3UTEIIBHBIE CPEJICTBA SI3bIKA MATEMATHKH — CJIOBECHBIE, CUMBOJIMYECKHE,
rpaduyueckue, BHOCUT BKIaaA B (OPMHUPOBAHHWE TMPEACTABICHUN O POJIM MaTEMaTHKH B
Pa3BUTUU UMBWIM3ALMU U KYJIbTYpBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM I1JIAHE

CoryacHo ydeOHOMY TuTaHy B 7—9 KilaccaXx W3ydaercss y4eOHBId Kypc «Anredpay,
KOTOPBIN BKIIIOYAET CJIEIYIOIIME OCHOBHBIC pa3feiibl coiepikaHus: «Umciaa M BBIYUCICHUS,
«Anredpanyeckrue BBIPAKEHUSA», «YPaBHEHUS U HEPABEHCTBa», «DYHKIUM.

VY4eOHbIH TUTaH Ha W3ydeHHe anreOpbl B 7—9 Kiaccax OTBOJIUT HE MeHee 3 y4eOHBIX
9acoB B HENENIO B TEUCHHE KaXKJIOTO rojia 0Oy4eHusi, BCETO0 3a TpU roja OOydeHUs — He
MeHee 306 y4eOHBIX 4acoB.

COAEPXAHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHU )

7 kaace

Yucna u eviuucnenusn

Payuonanvuvie yucia

Jpo6u OOBIKHOBEHHBIE U AECATUYHBIE, MEPEXO0J OT OJHOM (OpMBI 3amucu apodeit K
npyroi. IloHATHEe palMOHANBHOIO  4YHUCJA, 3allUCh, CPABHEHHE,  YINOPSINOYMBAHHE
palMoHaNBHBIX 4Mcel. ApudMeTHueckue NeMCTBUSA C palMOHANbHBIMM 4HciIaMu. PemeHne
3aJa4 U3 peaJbHOM NMPaKTUKH HA 4acTH, Ha JPOOH.

CreneHpb ¢ HaTypalbHBIM NOKa3aTeJIeM: ONpe/eeHue, NpeoOpa3oBaHNue BbIpAKEHUH Ha
OCHOBE OIIPEJIENICHMS], 3aMIUCh OOJIBIIMX Yncell. [IpouenTsl, 3anKch MPOLEHTOB B BUAE JpoOU U
IpoOu B BUJE NMPOLEHTOB. Tpy OCHOBHBIE 3a/1a4M HA MPOLIEHTHI, PELICHHUE 3a/1a4 U3 peaTbHON
IpakTUKU. IIpruMeHeHne NpHU3HAKOB AEIMMOCTH, PA3JIOKCHHE HAa MHOMKHUTEIM HATYypaJbHBIX
yucen. PeanbHble 3aBUCUMOCTH, B TOM YHCJIE NIpsiMasi U 00paTHast IPONOPLMOHATIBHOCTH.

Aneebpauueckue 6vipasicenus

IlepemeHHbIE, YMCIIOBOE 3HAUYEHUE BBIPAXKEHUS C IEPEMEHHON. JlomycTrMble 3HA4YEHUs
nepeMeHHbIX. IlpencraBieHne 3aBUCUMOCTM MEXIy BEIMYMHAMU B BHIE (OPMYIIBI.
Bbruucnenus mo ¢opmynam. IlpeoOpa3zoBaHue OYKBEHHBIX BBIPQKEHUH, TOXIECTBEHHO
paBHbIE BBIpAKEHUsI, MpaBHia IPeoOpa30BaHUS CyMM U IPOU3BEACHUI, NMpaBUila PacKpbITUS
CKOOOK M TMpHBEIEHMs TMOJO0OHBIX ciaraeMblx. CBOHCTBAa CTENEHM C HaTypaJbHBIM
nokasareneM. OpgHowieHbl U MHOrowieHsl. CreneHb MHorowieHa. CroxeHue, BbIYUTaHUE,
YMHOKE€HUE MHOTO4JIEHOB. POPMyJIbl COKPAICHHOIO YMHOKEHUS: KBAaJApaT CyMMBI U KBaJpaT
paszHocTH. PopMysa pa3HOCTU KBaapaToB. Pa3iiojkeHne MHOrOWIEHOB Ha MHOKHUTEIIH.

Ypasnenus

VYpaBHeHHe,  KOpeHb  YpaBHEHMs,  INpaBWia  [peoOpa3oBaHUs  ypaBHEHHS,
PaBHOCHJIBHOCTb YPAaBHEHHUH.

JInneliHOE ypaBHEHHE C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO ypaBHEHWS,
pellleHne JIMHEHHBIX ypaBHeHHMH. COCTaBlIEHHWE ypaBHEHUU MO YCIOBHIO 3a1aud. PemieHue
TEKCTOBBIX 33/1a4 C TIOMOIIBIO YPABHEHU.

JIuHeltHOE ypaBHEHHE C JBYMs MEPEeMEHHBIMU U ero rpaguk. Cucrema AByX JIMHEHHBIX
ypaBHEHUH ¢ ABYMsS TepeMEeHHbIMH. PerieHue cucreM ypaBHEHHH CIOCOOOM MOACTAHOBKH.
IIpumepsl pelieHnsl TEKCTOBBIX 3aJad C MOMOIIBIO CHUCTEM YPaBHEHMIA.

Koopounamer u epaghuxu. @ynxyuu

KoopaunaTa Toukn Ha npsiMoi. UYHCIOBBIE IPOMEKYTKH.

Paccrostnue Mexay AByMs TOUKaMHM KOOPAWHATHOW IPSIMOM.



[IpsimoyronbpHast cucrema koopauHaT, ocu OX u Oy. AOcmucca ¥ opJuHaTa TOYKU Ha
KOOpAMHATHOHM MIockocTu. IIpumepsl rpadukoB, 3agaHHbIX Gopmynamu. Urenue rpadukos
peanbHbx 3aBucuMocted. Ilonstue ¢ynkumu. [padpuk ¢ynkumn. CoiicTBa  (QyHKIMIA.
JInneiinas Qynkuus, e¢ rpaduk. I'padux Gynxuun Y =Ixl. 'paduyeckoe pelmeHne TMHERHBIX
YPAaBHEHUI U CHUCTEM JIMHEWHBIX YPABHEHUM.

8 kinace

Yucna u vluucnenus

KBanparubeiii kopeHb u3 uwcna. [loHstue 00 wuppanmoHambHOM 4wmcie. JlecaTndaHbie
MPUOIVKCHHST HPPANMOHABHBIX urcesl. CBoMCcTBa apu(PMETHISCKUX KBAJAPATHBIX KOpPHEH W
WX TPUMEHEHHE K TPeoOpa3oBaHUIO YHUCIOBBIX  BBIPAKEHUH W BBIUYMCICHUSIM.
JlelicTBUTENbHBIE YHCIIA.

CrerneHb C 1eJIBIM TTOKa3aTesieM U €€ cBoiicTBa. CTaHapTHAs 3aMyCh YucIa.

Aneebpauueckue 6vlpaxceHus

KBagparHbiii TpEX4ieH; pa3ioKEeHUE KBAPATHOTO TPEXUIeHA HA MHOKHUTEIIH.

AnrebOpandeckass 1poOb. OCHOBHOE CBOWCTBO anredOpanueckoit apoou. ClrioxeHue,
BBIYMTAHUE, YMHOKCHUE, JCJICHUE alreOpandeckux Apooeii. PanrioHanbHbIe BRIpKEHUS U UX
npeoOpa3oBaHHUE.

VYpasnenua u nepasencmea

KBanparHoe ypaBHenue, ¢opmyna KopHeil KBagpaTHoro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHM, CBOAAIIMXCS K JMHEHHBIM W KBaapaTHeIM. llpocreiimue apoOHO-
palnoHaIbHBIC YPAaBHECHHS.

I'padmyeckas mnTepnpeTanysi ypaBHEHUM C ABYMSI MEpPEMEHHBIMU U CUCTEM JIMHEHHBIX
ypaBHEHUH € ABYMS NepeMeHHbIMU. [IpuMepsl penieHusi CUCTEM HEJIMHEWMHBIX YpaBHEHUM C
JIBYMsI TIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a7a4 anreOpandecKuM CIiocoO0M.

UucnoBble HEpaBEHCTBA W HUX CBoMcTBA. HepaBeHCTBO ¢ OJHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEpaBEHCTBAa C OJHOW TmepeMeHHON. CHcTembl
JIMHEHHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

DyHKryuu

[Tonsarue pynkmuu. O61acTh OnpeaeIeHus 1 MHOKeCTBO3HaueHnH (yHKIUU. CriocoObl
3aaHus (QYHKIIAM.

I'paduk pyakmmu. Urenune cBoricTB PyHKIMHU 10 €¢ rpaduky.

[Ipumeps! rpagukoB HyHKIHMA, OTPa)KaAIOLIUX PeaIbHbIE MPOLIECCHI.

OYHKIMH, OMUCHIBAIOIIME MPIMYIO0 U OOpaTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, UX
rpapuxn. Oynkuun y=x2, y=x3, y=v" X, y=I x |. I'paduueckoe pemenue YpaBHEHUN U CHCTEM
YPaBHEHUM.

9 kJace

Yucna u evluucienus

JlelicTBUTENIbHBIC YHCIIa

PanmonanbHble 4ncia, HppaloHAIbHBIE YHCa, KOHEUHbIe U OECKOHEYHBIE AeCATUYHBIC
npobu. MHOXKECTBO JIEHCTBUTENIBHBIX YHCEN; JEeUCTBUTEIbHBIE YHCIIa KaK OECKOHEYHBIE
JecsITUYHbIe  JpoOu. B3aWMMHO  O0JHO3HAYHOE COOTBETCTBUE MEXAY MHOKECTBOM
JIEMCTBUTEIIBHBIX YHUCENl U KOOPJIAMHATHOU IPSIMOU.

CpaBHeHUE NEHCTBUTENBHBIX YHCElN, apu(MeTHYecKne NEHCTBUS C JCHCTBUTEIBHBIMU
YHUCIIaMHU.

N3mepenusi, mpuOIMKEeHHsI, OLIEHKH

Pa3mepbl 00BEKTOB OKPYXKAIOIIETO MHpPA, JIUTEIHHOCTh MPOIIECCOB B OKPYKAIOIIEM
MHpE.



[TpubnmxeHHOe 3HAYCHHE BEIMYMHBI, TOYHOCTh NPUONMMKeHus. OKpyrjieHue YHCell.
[Ipukuaka 1 OLl€HKA PE3yJIbTaTOB BBHIYMCIICHUM.

Ypasnenus u nepasencmea

YpaBHEHHUsI C OTHOM IIEPEMEHHOU

JIuneiiHoe ypaBHeHue. Penienre ypaBHEHUN, CBOIAIINXCS K TMHEHHBIM.

KBagparHoe ypaBHeHue. PelieHnne ypaBHEHUM, CBOJSIIMUXCA K  KBaJpPaTHBIM.
buxBanpatHoe ypaBHeHue. [Ipumepsl perieHusl ypaBHEHUN TpPEeTbed U YETBEPTOM cTeneHei
Pa3IoKEHUEM HAMHOKUTEIH.

Pemenune npoOHO-pallMOHANBbHBIX YypaBHEHUM. PellleHne TEKCTOBBIX 3ajay
aIreOpanvIeckKiuM METOJIOM.

Cucrembl ypaBHEHUH

VYpaBHeHHE ¢ IBYyMs MEPEMEHHBIMU U €ro rpaduk. PemieHue cucreM ABYX JMHEHHBIX
YpaBHEHUH € JBYMs NepeMEeHHbIMU. PeleHune cucrteM ABYX ypaBHEHUH, OJHO M3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpo cTeneHu. ['paduyeckas nHTEprpeTaysi CUCTEMbl YpaBHEHUN
C JBYMSI NI€PEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a7a4 anreOpandecKuM CrocoOoM.

HepasencrBa

HucnoBsle HEPaBEHCTBA M UX CBOWCTBA.

Pemrenne nuHENHHBIX HEPAaBEHCTB C OJHOM NEepeMEeHHOW. PeleHne cuCTeM JIMHEMHBIX
HEpaBeHCTB C 0JHOI mepeMeHHoM. KBaapaTHbie HepaBeHcTBa. ['paduueckas uHTEepmperanus
HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DyHryuu

Ksangparnunas ¢ynkiusa, e¢ rpaduk u cpoiictBa. [lapaboisia, KOOpAMHATHI BEPIIUHBI
nmapaboJIbl, 0OCh CHMMETPUH TTapadoTbl.

Ipaduxn dynxumit: y =kx, y =kx+b,y =x/x,y =x3y =V x, Y=lx 1 u ux coiicTpa.

Yucnosvie nociedosamenbHOCMU

OmnpenerneHne 1 CocOObI 3aIaHMsI YUCIOBBIX MOCIEI0BATEIHPHOCTEH

[TonsiTHe YMCIOBOM MOCIEIOBATEIBPHOCTU. 3alaHIE TOCIIEIOBATEILHOCTH PEKYPPEHTHOM
dhopmysoit u hopmyIoit N-To wieHa.

ApudmeTrrueckas ¥ TEOMETPHYECKAs MPOTPECCHH

Apudmernueckass W reoMmerpuyeckas —nporpeccur. @Dopmynsl  N-ro  4ieHa
apu(METHUECKON U TE€OMETPUIECKON TPOTPECCH, CyMMBI ITEPBBIX N YJICHOB.

N300pakeHne 4YaeHOB apu(METHUECKOW W TE€OMETPHYECKOW MPOTPEecCHil TOYKaMu Ha
KOOPJIUHATHOMN TUIOCKOCTH. JIMHEHHBIN U 9KCTIOHEHIIUAIBHBIN pocT. CIOKHBIE TPOICHTHI.

IIVIAHUPYEMBIE INPEAMETHBIE PE3YJIbTATbBI OCBOEHUA
IPUMEPHOM PABOYEN ITPOI'PAMMBI KYPCA (110 TOJIAM OB YYEHUS)

OcBoeHue ydebOHOro kKypca «AireOpa» Ha ypoBHE OCHOBHOI'O OOLIEro 0Opa3oBaHMs
JOJDKHO — o0ecriedynBaTh  JOCTHKEHHE — CIENYIOIIUMX  IMPEeIMETHbIX  00pa30BaTENIbHBIX
pe3yabTaToB:

7 knace

Yucna u eviuucnenus

*  BoImosHATH, cOYeTass YCTHBIC U MUCHMEHHBIC MPUEMBI, apu()METHYCCKHE JTCHCTBUSI
C palMOHAIBHBIMH YHCIIAMH.

* HaxoauTh 3HauEHHs YHCIOBBIX BBIPAKCHUI; IPUMEHSITh Pa3HOOOpa3HbIC CIOCOOBI
U TpUEMbl BBIYUCIICHHS 3HAYCHUN APOOHBIX BBIPAKCHUMN, COJACPKAIIMX OOBIKHOBCHHBIC WU
JIECATUYHBIE IPOOH.

» Ilepexomuth OT OAHOW (OPMBI 3aMUCH YHUCENT K JAPYroi (mpeoOpa3oBBHIBATH
IECATHYHYIO JpO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YacTHOCTH B
OECKOHEUYHYIO IECATUYHYIO APOOBb).



* CpaBHuUBaTh M yNopsA04MBaTh pallMOHAJIbHbIC YHCIIA.

*  Oxpyruarp ymucia.

* DBbINONHATE NPUKHUIKY U OLICHKY pe3yibTaTa BBIYMCIICHHM, OLICHKY 3HA4YECHHUU
YHUCJIOBBIX BBIPAKECHUIA.

*  BoinonHATH NEHCTBUS CO CTENEHSIMU C HaTypaJlbHbIMU MOKA3aTEIMU.

* IlpumeHsTh NpU3HAKK JAETUMOCTH, DA3JIOKEHHE HA MHOXKUTENINM HaTypallbHbIX
qucel.

* PewaTte npakTUKO-OpPUEHTUPOBAHHBIE 3a]1a4M, CBS3aHHbIE C OTHOILIEHWEM BEJIMYUH,
IIPOMOPLIMOHAIIBHOCTbIO BEJIMYMH, MPOLIEHTAMU; HHTEPIIPETUPOBATh PE3YJIbTaThl  PEIICHUs
3aJ1auc y4ETOM OTPaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMbIX OOBEKTOB.

Anzebpauueckue evipajrcenus

* MHcnonb3oBarh anreOpanyecKkyr0 TEPMHUHOJIOTHIO M CHUMBOJIMKY, NPUMEHSTH €€ B
IIpoLIEcCe OCBOEHUS y4eOHOTr0 MaTepuasa.

* Haxomute 3HaueHuss OYKBEHHBIX BBIP@XEHUM TpPU 33JaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

* BrimonHATe NpeoOpa3oBaHMs 1LIEJIOTO BBIPAKEHUS B MHOTOWIEH IPUBEICHUEM
MOJ0OHBIX CIaraeMbIX, PACKPhITHEM CKOOOK.

*  BrInonHATH YMHOXKEHHE OJHOUYWIEHAa Ha MHOTOYWIEH M MHOTOYJI€Ha Ha MHOTOYJIEH,
MPUMEHSTH POPMYIIBI KBaJIpaTa CyMMbI M KBaJpaTa pa3HOCTH.

e OcylecTBIATh PA3I0KEHHNE MHOTOWIEHOB HA MHOKUTENIN C IMOMOUIBIO BHIHECEHHS
32 CKOOKM OOIIEro MHOXUTENS, TpPYNINUPOBKU CJaraeMblX, MpUMEHEHUs GopMyn
COKPAILICHHOTO YMHOXKEHHS.

* IlpumensaTs npeoOpa3oBaHUs MHOTOWIEHOB MJISl PELICHMs Pa3IM4YHBIX 3a7ad U3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEaJIbHON MPAKTHUKH.

* MHcnonb3oBarh CBOWCTBA CTENEHEH C€ HATypajJbHBIMM IOKa3aTesIMUA ISt
npeoOpa3oBaHUs BHIPAKECHUI.

Ypasnenusn u nepasencmea

* Pemars nuHEiiHBIE ypaBHEHHS C OJHOM MEPEMEHHOM, TPUMEHSS MpaBUia rnepexoaa
OT UCXOJHOTO YPABHEHMs K PABHOCHUIBHOMY eMy. I[IpoBepATs, sBIsSIETCA M YHUCIO KOPHEM
YPaBHEHHS.

* IlpumensaTts rpaduyeckue MeTOIbl NPU PEILICHUH JUHEHHBIX YpPaBHEHHUH U HX
CHCTEM.

* Ilonbupars npumepsl nap 4Uce, SBISIOLUXCS PELICHUEM THIICHHOTO YpaBHEHUSI €
JBYMsI IIEPEMEHHBIMHU.

* Crpouth B KOOPAMHATHOW IUIOCKOCTH Tpa(UK JMHEHHOIO YpaBHEHHsS C JByMs
NIePEMEHHBIMHU; MOJIb3YSICh IPa(UKOM, TPUBOINUTE IPUMEPHI PELICHUS YPABHEHUS.

* Pemarp cuctembl IBYX JIMHEHWHBIX YPAaBHEHUH C [ByMsl II€PEMEHHBIMH, B TOM
quciae rpapuyuecKu.

*  CocTaBiATh U pellaTh JIMHEHHOE YPAaBHEHHUE UM CUCTEMY JIMHEWHBIX YPAaBHEHUH 110
YCIOBUIO 33Jjaud, MUHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJaud IOJy4CHHBIN
pe3yibTar.

Koopounamer u epaghuxu. @ynxyuu

* M3ob0paxkaTh Ha KOOPAMHATHOM NPSAMONW TOUYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJAWHATaM, JIydd, OTpPE3KH, WHTEPBAJIbI; 3allACHIBATh YHCIOBBIE IIPOMEXKYTKH Ha
anreOpanvyeckoM s3bIKe.

« OrMeuaTh B KOOPAMHATHOW TUIOCKOCTH TOYKH I10 33JaHHBIM KOOPAMHATaM; CTPOUTH
rpaduky IuHeHbIX QyHKIuH. CTpouTh rpaduk QyHKIUU y = |x 1.

* OnwuceBaTh € MOMOIIBIO (DYHKIMH HM3BECTHBIE 3aBUCHMOCTH MEXIY BEITMUMHAMM:
CKOPOCTb, BPEMS, PACCTOSTHUE; LI€HA, KOJIMYECTBO, CTOMMOCTB; IIPOU3BOJUTEIBHOCTD, BPEMS,
00BEM paboTHI.

*  HaxonauTh 3HaueHHEe QYHKIMH [0 3HAUEHUIO €€ apryMEeHTA.



* IlonumaTtp Tpaduueckuii crmoco0d NpeACTaBiICHUs M aHanu3a HHpopMaumy,
W3BJICKaTh W HWHTEPHPETHPOBATH HHPOPMALMIO M3 TpaUKOB pEaJbHBIX IPOLECCOB U
3aBUCUMOCTEN.

8 ki1ace

Yucna u eviuucnenusn

* Hcnonb3oBaTh HavajbHBIE MPEJICTABICHUSI O MHOXKECTBE JAECHCTBUTEIbHBIX YHCEI
IUTSl CPaBHEHUS!, OKPYTJICHHSI ¥ BBIYMCICHUN; U300paXaTh IEHCTBUTEIBHBIC YHCIA TOYKAMH Ha
KOOPAMHATHOW NPSAMOU.

* IlpumensaTp TOHATHE AapUPMETUYECKOTO  KBAIPAaTHOTO  KOPHS;  HAXOIUTh

KBaJApPaTHBIC KOpHH, HCII0JIB3Ys npu H€O6XOI[I/IMOCTI/I KaJIBKYJIATOP, BBITTIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPKAIMMX KBAJIpaTHbIE KOPHHU, HCIOJIb3Yysl CBOHCTBA
KOpHEH.

*  Hcnoan30Barh 3amucy OOJIBIIMX M MAJIbIX YHCEN C MOMOIIBIO JECITUYHBIX ApoOei
u crenenent uucia 10.

Anzebpauueckue evipajrcenus

* [IpuMeHsTH IOHATHE CTETICHH C IIEJILIM MOKA3aTeeM, BBITIOJHITh MPeoOpa3oBaHus
BBIpAKEHUH, COJIEPIKAIINX CTENIEHHU C IEJIBIM MTOKa3aTeJIeM.

*  BrmmonHATE TOXAECTBEHHBIC MPEOOpPa30BaHUS PAMMOHAIBHBIX BBIPAKEHUW Ha
OCHOBE TIPAaBWJI JISHCTBUI HAJl MHOTOUYICHAMH U alreOpandecKuMu IpoOsiMu.

*  PackmanpiBath KBaapaTHBINA TPEXUIECH HA MHOKHUTEIH.

* [IpumensTr mnpeoOpa3oBaHUs BBIPAKECHWN YIS pEIICHUs pPa3IUYHBIX 33734 W3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 pEalbHON MPAKTHKHU.

Ypaenenusn u nepasencmea

* Pewmarr nuHeliHble, KBaJIpaTHbIE YpPAaBHEHUS U palUOHAIbHbIE YpaBHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUU C IByMsI IEpEMEHHBIMU.

e IIpoBoauth mpocTeliIve UCCACAOBAHHUS YPABHEHHH M CHUCTEM YpaBHEHHU, B TOM
qyclie ¢ MpUMEHEHNEeM TpadudecKuX MpeAcTaBlieHui (ycTaHaBIMBaTh, UMEET JIM YpaBHEHUE
WM cUCTEMa YpaBHEHU peleHus, eCIi UMEET, TO CKOJIbKO, U IIp.).

* IlepexoauTh OT CIOBECHOU (HOPMYIUPOBKHU 3a/1a4u K €€ anreOpandecKord MOJeIn C
MOMOIIBI0 COCTABIICHUS YPaBHEHHS WM CHUCTEMbl YPaBHEHMH, WHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ[aui MOJy4YCHHBIA Pe3yNbTaT.

* IlpumensTh cBOMCTBa YHCIOBBIX HEPAaBEHCTB Ui CPaBHEHMs], OIICHKHU; pelIaTh
JUHEIIHbIE HEpaBEHCTBA C  OJHOM MEPEMEHHONM M HUX CHCTEMBbI; JaBaTh TIpaHUuecKylo
WJUTIOCTPAIMIO0 MHOKECTBA PELICHUI HEpPaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkuyuu

*[lonumMaTh W WUCIOJIL30BAaTh (PYHKIMOHAIBHBIE TOHSATHS M  S3bIK (TEPMHHBI,
CUMBOJIMYECKUE O0O03HAUEHUS); ONMPENENATh 3HAaYeHHE (YHKIMHU 0 3HAYEHUIO apryMEeHTa;
OTIpEIeNIATh CBOMCTBA (YHKIUU TIO €€ rpaduky.

* Ctpouts Trpaduku daeMeHTapHbIX (ynkuuil Buma y=k/X, y =X. y=x3, y:\/_ X, Y =Ixl;
OTHMCHIBATh CBOMCTBA YHCIIOBON (DYHKIIMH MO €€ TpaduKy.

9 kJace

Yucna u evtuucienus

* CpaBHUBATH U YIOPSI0YUBATH pAllHOHATBHBIC U UppAIlOHATbHBIC YHCIIA.

* BoimonHATh apudmeTnueckue NeHCTBUS C pallMOHAIBHBIMU YHCIAMH, COYETasl YCTHBIC
Y TUCbMEHHBIC TIPUEMBI, BBITIOJIHATH BEIYUCICHHUS C UPPALMOHAIBHBIMHU YHCIAMHU.

*HaxomuTh 3Ha4YeHHsS CTENEHEeW C IeNBIMH TOKA3aTeNsIMH M KOPHEW; BBIYUCIATH
3HAYEHUS YUCIIOBBIX BBIPAKCHH.

* OKpyTrIsaTh JEHCTBUTENBHBIE YUCIIA, BBITIOJHATh MPUKUIKY pPe3yibTaTa BBIYHCICHUH,
OIICHKY YHCIIOBBIX BBIPAKEHUH.



Ypasnenusa u nepasencmea

*Pemiare MHEHHBIE W KBaJpaTHbIE YPAaBHEHMs, YPABHEHUs, CBOJAIIMECS K HUM,
npocTeiime qpoOHO-pallMOHAIbHBIE YPABHEHHS.

* Pemiats cucteMel ABYX JIMHEHHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU U CUCTEMBI ABYX
YPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHHE HE SIBJISCTCS JTMHEHHBIM.

*Pemate TEKCTOBBIE 3a7a4M aNreOpauyecKuM CHocoOOM € IOMOIIBK COCTABICHMS
YPAaBHEHUS UIIM CUCTEMBI IByX YPAaBHEHMU C IBYMs IIEPEMEHHBIMH.

* [IpoBouTh IIpOCTENIINE UCCIIENOBAHUS YPABHEHUHN U CUCTEM YPaBHEHHM, B TOM YHUCIIE
C ImpHUMEHEHHeM rpaduyeckux MpeacTaBIeHUN (yCTaHABJIMBATh, UMEET JIM YpaBHEHHE WIIU
CUCTEMAa YPAaBHEHUM PEIIECHHUs, ECIIU UMEET, TO CKOJIbKO, U IIp.).

*Pemiare cucTeMBl JIMHEWHBIX HEPaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO; M300pakaTh PEIICHNE CUCTEMbl HEPABEHCTB HA YHCIOBOM MPSMOI,
3alMCBIBATh PEIICHHUE C MTOMOIIBI0 CHMBOJIOB.

* Mlcnionb30BaTh HEPABEHCTBA IIPH PELICHUM PA3JIMYHBIX 3a/1a4.

Dynkyuu
. Pacno3naBate (QyHKIMU WM3YyYCHHBIX BHUJIOB.
[Toka3piBaTh CXEMATHYECKH PACIIOJIOKEHUE Ha KOOPIMHATHOW IIIIOCKOCTH IPpaMKOB (QYHKITHIA
k = ax? /
puma: Yy = kx, y = kx + by = x= Y +bx+cy=xy= X,Yy=1lxIs

3aBUCHUMOCTH OT 3HaYeHHH K03(p(PUIIMEHTOB; ONMUCHIBATh CBOWCTBA (PYHKIIHM.

* CTpouTh U U300pakaTh CXeMaTUYeCKH rpaduKy KBaJpaTUYHBIX (PYHKIUH, ONMUCHIBATD
CBOMCTBA KBaJpaTUUYHBIX (PYHKIMI MO UX TpaduKaM.

*PacriosHaBaTth KBaJgpaTU4HYIO (QYHKIHMIO 10 (opmyne, NPUBOIUTH MPUMEPHI
KBAJPaTUYHBIX QYHKIUI U3 peabHON KU3HH, (PU3UKU, TEOMETPUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

* PacriozHaBath apu(METHUECKYH0O M T'€OMETPUYECKYI0 IPOTPECCHH NpU  Pa3HBIX
croco0ax 3amaHus.

* BBINOJIHATH BBIYMCIICHUS C UCIOJIb30BaHUEM (DOpMYN N-TO YjeHa apu(pMeTH4ecKoil u
reOMEeTPUYECKO MPOrpeccuii, CyMMbl IIEPBLIX N YJIEHOB.

* MI300paxatrh wieHbl NOCIEI0BATEILHOCTH TOYKAMU Ha KOOPJMHATHON IIIOCKOCTH.

* Pemiath 3azmaud, CBsI3aHHbIE C YMCJIOBBIMU IIOCIEJOBATEIBHOCTAMH, B TOM 4YHCIE
3aJjaud U3 PeaIbHOM KU3HH (C MCIIOJIb30BAaHUEM KaJbKYJIATOPA, LU(POBBIX TEXHOIOTUM).



TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA (II0 T'OJIAM
OBYYEHUA)
7 kaacc (ne menee 102 u)

[PAIlIOHATIBHBIX YHCElL.

CreneHb C HaTypaJbHBIM
[10KA3aTEIIEM.

Perenne ocCHOBHBIX 3a/1a4
Ha JpoOW, TPOICHTHI W3
[peabHON NPAKTUKHU.

ITpusnaku JIETUMOCTH,
(Pa3TIOKEHUST Ha MHOKHUTEIN
HATYpaTbHBIXYHCEIT.

PeanbHble  3aBUCHMOCTH.
[Ipsimas u obpaTHast
MPOMOPIIHOHATBHOCTH

NICCATUYIHYIOIPOOb.
[TpuMeHsITh pa3HOOOPa3HbIE CIIOCOOBI M MPHEMBI
BBIUKMCIICHHST 3HAYEHHH JPOOHBIX BBIPAKEHHH,

coZiepKalX OOBIKHOBEHHbIE W  JIECITHYHBIC
mpoou: 3aMEHSITh pu HEOOXOIMMOCTH
ECATUYHYIO JIpoOb 0OBIKHOBEHHOM u
OOBIKHOBEHHYO JIECSTHYHOM, IPUBO/IUTH
BhIpaKeHHE K (opme, Hambosee yaoOHOW s
BBIYHCIICHU, npeoOpa3oBbIBATH JIPOOHBIE
BHIDOKCHUS] HA  YMHOXKEHHWE H  JIeJICHHE

NECSITUUHBIX JIpo0edl K JEHCTBUSM C IIeJBIMH
YHCIIAMH.

[TpuBoANTH YMCIIOBBIE M OYKBEHHBIE HPUMEPHI
CTENEHH C HaTYpaJIbHBIM IOKa3aTeaeM, OObICHAL
3HA4YEHHUs OCHOBAHUS CTENECHH U [OKa3aTess
CTCIICHM, HaXOOUTh 3HA4YCHHs CTermeHell Buga a"
(a

— moboe  panroHaIbHOE
HATYypaJIbHOE YHUCIIO).

[ToHnMaTh cMBICT 3amucH OONBLIMX YHCEN C
MOMOIIBIO IECATUYHBIX Apo0ell u cTerneHeil uncna
10, IpUMEHATh UX B PEaTbHBIX CHTYALHSX.

[IpuMeHATh NPU3HAKK ETUMOCTH, Pa3IIOKEHHS
Ha MHOXKUTENN HAaTypaIbHBIX YHCEIL.

Pematp  3amauMm  Ha  4acTH, TIPOLIEHTHI,
MPOIOPIIMY, Ha HAXOXKJICHUE JPOOU (IIPOILIEHTa) OT
BEJIMUMHBI U BETUYUHBI 110 €€ Ipodu (TPOIEHTY),
mpoOu  (MporeHTa), KOTOPBI COCTAaBIAECT OAHA
BemMYuHAa OT npyroil. llpmBommts, pa3duparts,
OLICHWBATh  PA3JUYHBIE  PCEIUICHWS,  3aINCH
[PELIEHNI TEKCTOBBIX 3a]1a4.

Pacio3HaBath ® OOBACHITH, ONHpasCh Ha
ONPEAENEHNs, IPAMO IPONOPIMOHAIBHBIE |
00paTHO  TPONOPIMOHATIBHBIE  3aBHCHMOCTH
MEXIy BEIMYMHAMH; NPHUBOJUTH IIPUMEPHI 3THX
3aBHCHMOCTEH M3 PEabHOTO MHpPA, W3 JPYIHX
yIeOHBIX TIPEIMETOB.

PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 3a7jaYl Ha
npoOu, TPOILEHTH, TMNPSAMYIO H©  O00paTHYIO

qucao, N

MIPONTOPIIMOHATBHOCTH, TPOTIOPIIAN

HasBanue DIIEKTPOHHBI
paznena OcHOBHOE copepKaHHe OCHOBHBIE BHU/[IBI IEATEIBHOCTH e (uudpoBsie
(Tembl)(4ncIo o0ydarommxcst oOpa3zoBareinb
YacoB) HBIC PECYPCHI)
Uucna y Ilonstue pammonansHoro | CucremaTtu3upoBaTh M oOOOramiaTth 3HAHUS 00
BBIYMCICHHA. [dncia.  ApupmeTndeckue [0OBIKHOBEHHBIX u JICCSITHYHBIX JpOOSIX.
PannoHanbHbI IeicTBHS ¢ |CpaBHHBaTh u YIOPSTOYHBATH Jpodwu,
qrcia [pallMOHAIBHBIMUA YHCIIAMH. [TPe0Opa3oBhIBasi IPH HEOOXOIUMOCTH JECSTUYHBIC
(25 u) CpaBHeHue, poOu B OOBIKHOBEHHBIC, OOBIKHOBEHHBIC B
YIOPSI0YNBAHUC ecSITHYHbIE, B YAacTHOCTH B OECKOHEUHYIO




Anrebpany
eckue
BEIpAKEHUS
(27 )

BykBeHHBIE BBIpAKEHHSI.

[lepemenHsle.
Jomyctumble  3Ha4eHUSA
repeMeHHBIX. DOpMyITBI.
[IpeobpazoBanue
OYKBEHHBIX  BBIPAYKEHHH,
packpeITHE  CKOOOK |
TIpUBENICHNE MOA0OHBIX
CcllaraeMpIX.

CBoiicTBa  CcTemeHH ¢
HaTypaJbHBIM
MOKa3aTesIeM.
Mmuorounensl.  CloxeHue,
BBIYMTAHUE, YMHO)KEHHE
MHOTOYJICHOB.

@DopMyaBl  COKPALLICHHOT O
YMHOXEHHSL. Pasnoxxenue

MHOI'O4JICHOB HAMHOXHUTCIIN

OBnazietp anreOpandeckol TEpMHUHONIOTHEH |
CUMBOJIUKOM, IPUMEHSTH €€ B MPOLIECCE OCBOCHUS
yaeOHOro MaTepuaia.

Haxonute 3Ha4YeHUS OYKBCHHBIX BBIPAXKCHUI

MpYU  3aJaHHBIX 3HAYCHUSIX OYKB; BBHINOJIHATH
BBIYHCIICHHS IO OPMYJIaMm.
BeimonssTh npeoOpa3oBaHus 1EJI0r0

BbIPpAKCHHUA B MHOT'OYICH HpI/IBe,I[eHI/IeMHOI[06HLIX
CJIaracMbIX, PaCKpbITUEM CKOOOK.

BeimonHATE  yMHOXKEHHE  OAHOYIEHa  Ha
MHOTOYJIEH ¥ MHOIOWIEHa Ha MHOIOYJIEH,
NpUMEHSITh  (GOopMynbl  KBagpara CYMMBI U

KBa/lpaTa Pa3HOCTH.
OcyIiecTBIATh pa3jIoKEHUE MHOTOYWICHOB Ha)
MHOXKUTENN ITyTEM BBIHECEHHUS! 332 CKOOKH 00Iero
MHOXKHUTENSI, TPUMEHEHUS (QOpMYNIbl  pa3HOCTH
KBa/ZpaToB, (HOPMYJI COKPALICHHOTO YMHOMEHHSL.
[MpumeHsATh TpeoOpa3oBaHHE MHOTOWICHOB JUIs
pelIeHusl pa3IMYHBIX 3aJad M3 MaTeMaTHKH,
CMEXHBIX [IPEJIMETOB, U3 PEaTbHOM MPAKTUKHU.
3HaKOMHTHCS ¢ ICTOPHUEH pa3BUTHS MaTEMaTHKH

YpaBHenus u
HepaBeHCTBA

(20 v)

YpaBHeHue,
npeoOpa3oBaHus
YpaBHEHUS,
PaBHOCUIIBHOCTH
YpaBHEHUH.
ypaBHEHHE
[IEPEMEHHOM,
JIMHEMHBIX YPaBHEHHUH.
Pemenue 3a71a4 c
[IOMOILbIOYPaBHEHU.

JluneiiHoe ypaBHEHHE C
IBYMsI TIEPEMEHHBIMH U €r0
rpapuk. Cucrema IBYX
JIMHEVHBIX ypaBHEHUM C
IBYMSI NIepEMEHHBIMU.
Peenue CUCTEM
ypaBHEHUI mocoooM
MOJICTAHOBKA M CIIOCOOOM
CIIOKEHUS

IpaBuiIa

JIuneinoe
OJIHOM
pelieHue

C

Pemare nuHENHOE  ypaBHEHHE C  OIHOHU
MEepEeMEHHOM, TpPUMEHsAs TNpaBuila Tepexoja OT
HMCXOJTHOTO YpPaBHEHHMS K pPABHOCHIBHOMY €MY
OGonee mpocroro Buaa. IIpoBepsTh, ABISAETCS U
KOHKPETHOE YHCIIO KOPHEM YpaBHEHUSI.

[TonOupate IIPUMEPBI nap quces,
SIBIISIFOLLIMXCSL PELLICHUEM JINHEHHOIO ypaBHEHUS
c naBymsa  nepeMeHHbIMH.  CTpouTh B
KOOPAMHATHOW IUIOCKOCTH TI'paHK JMHEWHOIro
YpaBHEHMsI C JBYMsI IEPEMEHHBIMU; IOIb3YACh
rpaguKOM, TPUBOAWUTH IPUMEPHl  PEIICHUS
ypaBHEHMSI.

HaxonuTth pemeHne cHCTEMBI ABYX
JIMHEMHBIX ~ ypaBHEHUHM € JIBYMSA
repeMeHHbIMU.

CocTaBnsTh M peIlaTh ypaBHEHUE WU CUCTEMY
YpaBHEHUI o YCIIOBUIO 3aJa4u,
MHTEPIIPETHPOBATh B COOTBETCTBHHU c
KOHTEKCTOM 3aJ1a4H TOJTy4EeHHbIH pe3yabTaT

Koopnunater
nrpaduKy.

DyHKIMU
(244)

Koopnunata Touku Ha
MPSAMOM. Yucnosble
MPOMEXYTKH. PaccrosiHue
MEXIy IBYMS TOYKAMHU
KOOpJMHATHOM MPSIMOU.

IIpssmoyronbHast cucrema
KOOpJMHAT Ha IJIOCKOCTH.

[Ipumepsr rpaduKoB,

M306paxaTe Ha KOOPAWHATHOM MPSIMOIl TOYKH,
COOTBETCTBYIOIME  3aJaHHBIM  KOOpAMHATaM,
Tyqu, OTPE3KH, MHTEPBAJIbl; 3alMCHIBATh HMX Ha
anreOpandeckoM SI3BIKE.

OTMedaTh B KOOPIMHATHOM MIIOCKOCTH TOYKH IO
3aJaHHBIM  KOOpAMHATaM;  CTPOUTH  Ipaduku
HECJIOKHBIX 3aBHCHMOCTEH, 3aJaHHBIX (hOpPMYJIaMH,
B TOM YHCIIE C IOMOLIBIO IIA(PPOBBIX JTAO0PATOPHH.

3amaHHBIX (HOPMYIIaMu.




Urenue rpadukoB

[peaIbHBIX 3aBUCHMOCTEH.
Ilonstue ¢$hyHKIUN.
['paduk ¢byHKIMN.
CaoiicTBa GyHKIMHA.
JIuneliHast GbyHKIHS.
[locTpoenue rpaguka
MTUHEHHON ¢$yHKIMN.

['paduk ¢pynxumum y =1 x |

[IpumensTs, n3y4aTh MPENMYIIIECTBA,
MHTEPIPETUPOBATH rpadryecKuii croco6
[peICTaBIeHUss W aHalu3a  pa3HOOOpa3HOH
PKU3HEHHOH MH(opManumm.

OcBauBaTh TMOHATHE (QYHKINH,
(b yHKIIOHAIBHOW TEPMUHOJIOTHEH.

PacniosnaBath nuHelHyto QyHkmmio y = kx + b,
OIICHIBATH € CBOWCTBA B 3aBHCUMOCTH  OT
sHaueHU ko3 duuueHToB Kk u b.

Crpountb rpadukyu JuHEHHONH QYyHKINH, QYHKIUH

OBJIaJICBATb

y=1Ixl
Ucnonp3oBath  1mdpoBele  pecypchl Ui
MOCTpoeHHs1 TpadUKOB (YHKIMA W W3y4eHHS WX
cBoiicTB.  [IpuBOAMTE  mpUMEpHl  JIMHEWHBIX
BaBHCHMMOCTEH B  pealibHBIX  Ipoleccax |
SIBIICHUSIX
[ToBropenue | IloBropenue OCHOBHBIX | BrpiOupaTh, NpPUMEHSATH OLEHMBATH  CHOCOOBI
M 00OOIIEHNETOHSATHIH W METOJIOB Kypca |CPaBHEHHMSI YHCEN, BBIYHCICHUH, TpeoOpa3oBaHMit
(6 u) 7 ximacca, 0000lICHHE [BBIpAKEHUH, pELICHHSTypaBHEHHH.
3HaHMI OcCyIecTBIATh  CAMOKOHTPOJb  BBIMOIHIEMBIX
NeNCTBUIM u CaMOIIPOBEPKY pe3ynabTara
BBIYKCIICHUH, PE0Opa30BaHUi, IOCTPOCHHIA.
Pemate 3amauu U3 peanbHOW KU3HU, MPUMEHSTDH
MAaTEMAaTUYCCKUE 3HAHUA JId PCUICHUA 3ajla4 M3
IMPYrUX IPEIMETOB.
Pemate TEKCTOBBIE 331241, CPABHUBATh, BHIOUpPATh
CIIOCOOBI PEIICHHUs 3a1aun
8 kiacc (He menee 102 v)

Ha3zBanue DNEeKTPOHH
paszznena OcHOBHOE cojiep)KaHHe OcHOBHBIE BUBI AEATEIBHOCTH ble
(TemsI) Kypca o0yJaroImuxcs (umdpoBbie
(4ncmoyacos) obpa3zoBaren

bHbBIE
pecypchl)
Yucna | Ksagpatupiii kopeHp wu3 @OpMyaHpOBATH  OMNpEAENCHHE  KBaIPaTHOTO
BBIUMCIICHUA. [dHCTIA. Ionsitue OO[KOpHsI W3 4Yucla, apu(METHUECKOrOo KBaJpaTHOTO
KBagpaTtHble |MppalMOHAILHOM YHCIIE.[KOPHS.
kopuu (15 4) |decstumunsie npubmmwKeHns| [IPUMEHSTH ONEpaNrio HW3BJICUCHHUS KBAIPATHOTO

MpPpalMOHATIBHBIX YHCEIL.
JlelicTBUTENbHBIE YHCIIA.
CpaBHEHHE JIEHCTBUTEIBHBIX
HCel.

Apudmernaeckuit
KBaJpaTHBI KOPEHb.
VpaBHeHue BUaa X° = a.
CpoiicTBa  apu(pMeTHIECKHX

KBaJpaTHBIX KOPHEH.
[IpeoOpa3oBanue
BbIpa)KEHUH, CoJIepKaIuX
KBaPAaTHBIEKOPHU

YHUCIIOBBIX|

KOpHSI M3 YHCJa, MCHONb3Ys MPHU HEOOXOAMMOCTH
KaJIbKYIIATOP.

OrneHnBaTh KBaJpaTHbIE KOPHH IEIBIMU YHUCIAMH
M JECITUIHBIMU JIPOOSIMH.

CpaBHUBATh M YNOPSIOYMBATH PALMOHAIBHBIC H
MppanroOHaJIbHBIE YUCIA, 3aIMHCaHHBIE C MOMOIIBIO
KBAJJPATHBIXKOPHEH.

Hccrenosath ypaBHeHHe X =a, HAXOIUTH TOUHBIE
1 prOIIKeHHbIe KOpHU ipu a > 0.

HccenenoBaTh cBOICTBA KBaJpaTHBIX KOPHEH,
MTPOBOAS YHCIIOBBIE 9KCTIEPUMEHTBl €
MCTIONh30BaHUEM KaIbKYIATOPa (KOMITBIOTEPA).




Jloka3bIBaTh CBOIiCcTBa apu(MeTHUECKUX
KBaJPATHBIX  KOpPHEH; NPUMEHSITh  UX  JUId
rpeoOpa3oBaHUs BRIPAKCHUIA.

BbInoaHATH npeodpa3oBaHus BBIPAKCHUH,
CoJZlepKaIllMX  KBajJpaTHble  KOPHU. BbipakaTh
[epeMEHHbIE K3 TEOMETPHUUECKUX M (HH3HMYECKUX
(opMyn.  BblUMCIATH  3HAUCHUS  BBIPAKCHUIA,

COoJIep)KAIllX KBaJpaTHbIC KOPHH, UCIONB3Yys MpH
HEOOXO0IMMOCTH KalIbKYJISATOP.

Hcnomp3oBaTh B XOAE  pemIGHHs  3aj1a4
DIIEeMEHTapHBIC  OPEJCTABICHHS, CBS3aHHBIC  C
NPHOTIKEHHBIMU 3HAYCHUSIMU BEJTUYHH.

3HAKOMUTBCSI C UCTOPHEH Pa3BUTHSI MATEMATHKU

Uucna Y Crenenp ¢ wnensiM | DopMynupoBarth ONpeeieHHe CTEEeHH CLENbIM
BbIUMCIIEHHs. [mokaszarteneM. CTaHIapTHas [lIOKa3aTelieM.

CreneHp  (3amuch YHCIA. [TpencraBisiTh 3amuch OOJBIIMX M MaJIbIX YHCEI
LIETTBIM Pazmepst OOBEKTOB  [B CTAHIAPTHOM BHJIE.
[OKa3aTeleM  |OKpYyXKalolero mupa (ot CpaBHMBATh YHCIIa M BEIMYUHBI, 3alFCAaHHBIC C

(7 9) PIIEMEHTApHBIX YacTHI] 10  |UCToJib30BaHueM crerneHul0.

KOCMUUYECKHX OOBEKTOB), Hcronb3oBaTh 3ammch 4HCEN B CTAHIAPTHOM BHJE
JUTUTENEHOCTD TIPOIIECCOB  |IUIsi BBIPAKEHUSI Pa3MEpPOB OOBEKTOB, JUIUTEIBHOCTH
B OKPYXKAIOLIEM MHpE. [IPOLECCOB B OKPYXKAIOIIEM MHUpE.
CBoiicTBa  CcTemeHH ¢ DopMynupoBaTh, 3alUChIBATL B CUMBOJIUYECKOH
[eIIBIM [TOKa3aTeNieM (dbopMe W WUIIOCTPUPOBATH IPUMEpPaMU CBOWCTBA
CTEIEHU C LEJIBIM ITOKa3aTelleM.
[TpumeHsTh CBOMCTBA CTENEHU ISl IPeoOpa3oBaHMUs]
BBIDAKEHUHM,  COAEPXKAILMX CTEHNEHU C  LENbIM
MOKa3aTeNeM.
BeimonHATh AeicTBUS ¢ 4MCIaMU, 3alIUCaHHBIMU B
CTaH/IapTHOM BUZIE (ymMHOXeEHHE, JIeTIeHHe,
BO3BEJICHHE BCTETICHD)

Anrebpanuec| KsampatHeii  Tpéxuien. | PacnosnaBath KBaJIpaTHBII TPEXUJICH,

Kne PaznoxeHne KBaJpaTHOTO [yCTAHABIMBATH BO3MOXKHOCTh €TI0 PA3JIOKCHHS
BBIpKEHMST  [TPEXWICHaHA MHOKUTENIM  [HA MHOXHTEIH.

KBaapaTHsiit PacknaapiBaTh HA MHOXKHUTEIIN

TpEXwIeH KBaJ[paTHBIN TPEXWIEHC HEOTPHUIIATEIbHBIM

(5 9) JIMCKPIMHHAHTOM

Adnrebpan Adnrebpamyeckast ApoOb. 3anucrIBaTh aNreOpandecKue BHIPAKCHHUS.

YECKUE JlomyctumMble 3HayeHusa | Haxomute oOmacTb onpenenceHust panuoHaJIbHOTO
BbIpO)KEHHSA.  [[ICPEMEHHBIX, BXOAAMINX B [BHIPAXKEHMs. BBINONHATH YHCIIOBBIE IOACTAHOBKU H

Anrebpany  |anreOpandeckue BBIUMCIIATH 3HAUEHHE POOU, B TOM YHUCIIE C TIOMOIIBIO

eckast IpoOb  [BBIPAYKCHUSI. OCHOBHOE [KaJIbKYIIATOpA.

(15 q) CBOWCTBO anredpamueckoir | DopMymupoBaTh OCHOBHOE CBOWCTBO
po0u. Cokparnenue |anreOpandecKkod OpoOM W TIPUMEHSATh €ro st
mpo0eii. mpeoOpa3oBaHus Ipodeii.

Crnoxenne, BBIYUTAHUE, BemmonuATe JeWcTBHA ¢ anreOpandecKuMu
YVMHOXKEHHE U  JIeNIeHHE |[IpoOsMHu. IIprmensaTs npeoOpa3oBaHusL
anreOpamyeckux  ApoOei. [BHIPAKCHUH U pPElIeHHUs 3a7ad.

[IpeoOpa3oBanue Bripaxats mepemenHsie U3 (Hopmyn (HU3NIECKUX,
BBIPRKEHNH, COAEPKAIINX |[FCOMETPUIECKHX, OITHCHIBAIOIITNX OBITOBBIC
anreOpanyeckne 1podu CHTYaINm)




VpaBHeHUs U
HEpaBEHCTBA.
KBanpatusie
YpaBHCHUS

(15 u)

KBanpatHoe ypaBHeHue.
Henonnoe kBagpatHOe

YpaBHEHHUE. dopmyna
KOpHEN KBaJIpaTHOIO
YPaBHEHUSI. Teopema
Buera.

Pemenune YpaBHEHUH,
CBOJAILIUXCS K

KBaapaTHeIM. [Ipocreiinme
pOOHO-palMOHABHEIC

YpaBHEHHUSI. Pemenue
TEKCTOBBIX 3a/1a4 c
OMOIIbIO KBaJJPaTHBIX
ypaBHEHUI

PacnoznaBath KBAaJIpaTHbBIE YpaBHEHUSI.
3amuceiBaTh  (OpMYTy — KOpHEH  KBaJpaTHOTO
[YpaBHEHMs; pellaTh KBAJpaTHBIE YpaBHEHUS
[TOJTHBIE MHEIIONHBIE.

IIpoBoauTs npocTennme
KBAJIPATHBIX YPaBHEHUH.

Pemate ypaBHeHHMs, cBOnAIIMECS K KBAJIPATHBIM,

HCCIICIOBAaHMS]|

C  TIOMOIIIBIO npeoOpa3oBaHUil ¥ 3aMEHOU
MepEeMEHHOM.
HabGnromate © aHamM3UpPOBATh CBSI3h  MEKIY
KOpHSIMH ¥ KO3(QHIUEHTaAMH  KBaJPaTHOrO
YpaBHEHHUS.
®opmynupoBath TeopeMy Buera, a Takxke

00paTHYI0 TeopeMy, TPUMEHSTh ITH TEOPEMBbI IS
[pereHus 3amay.

Pemath TekcTOBBIE 3ajmauM  anreOpanvyecKuM
criocodoM: MepexouTh oT CJIOBECHOM
(hopMYyITHMPOBKH YCIOBHUS 3a7aul K allreOpanvecKoi
MOZIENTM TYTEM COCTaBJICHHS YPaBHEHUS; pelIaTh
COCTaBJIEHHOE  ypaBHEHHE;  HMHTEPIPETHPOBATH
[pe3yabTar.
3HAKOMUTHCS C UCTOPHEH Pa3BUTHS aireOpsbl

YpaBHenus u
HEpaBEHCTB  a.
Cucrembl
YpaBHEHUHN

(13 9)

JIuneiinoe ypaBHEHHE C
JABYMs TIEPEMCHHBIMH, €TI0

rpaduk, pUMeEpHI
pElICHNs  YpaBHEHWH B
LETIbIXYHCIIaX.

Pemenne cucrem nByx
JIMHEMHBIX ypaBHEHUH C
IBYMSI HEPEMEHHBIMHU.
[Ipumeps! pelieHus: cucreM
HEJIMHEHUHBIX YpPaBHEHUH C
IBYMsI TIEPEMEHHBIMHU.

I'paduueckast
MHTEpIpEeTalusl ypaBHEHUS
C JBYMs ITIEPEMEHHBIMH U

PacniosHaBaTh JMHEHHBIE YPaBHEHHsA C ABYMS
MCPEMCHHBIMU.

Crpouth TpaduKy JIMHEHHBIX YpaBHEHHH, B TOM
YHCIIE UCTIONB3YsI HU(POBBIE PECYPCHI.

Paznmuuate napaienbHble M IIEPECEKAIOLIUEC
MPsAMBIE 110 UX YPaBHEHUSIM.

Pematb cucrembl ABYX JIMHEHHBIX YPAaBHEHUH C
IIBYyMSI NEpEMEHHBIMU MOJCTaHOBKOM u
CIIOKEHHEM.

Pemarp mpocreiinine cUCTEMbl, B KOTOPBIX OZHO
13 YPABHEHUH HE SIBIISIETCS JIMHEHHBIM.

[puBomuts  TpaduyecKyro HUHTEPIPETALUIO
[pElIeHHE ypaBHEHUS C JBYMs INEPEMEHHBIMH U
CHCTEM YPaBHEHMH C IByMs II€PEMEHHBIMHU.

ciucteM  ypaBHeHMH ¢ | PemaTp  TekcToBble 3amaud  anrebpamyeckuM
IBYMSITIEPEMEHHBIMHU. CcrocoooM
Pemenne TEKCTOBBIX
3a/a4 ¢ TIOMOIIBIO CHUCTEM
YpaBHEHUI
VpaBHenust u| YucioBble HEpAaBEHCTBA DopMynupoBaTh CBOIICTBa YHUCIIOBBIX

HEPaBEHCTBA. |M MX CBOWCTBA. HEpaBEHCTB, WIIITIOCTPUPOBATH UX HA KOOPIMHATHOM
HepaBenctBa| HepaBeHcTBO ¢ OmHOHN [pAMOMA, JOKA3bIBaTh aNreOpamyecKH.
(12 1) nepeMeHHOM.  JIuHelHble IIpumensaTs CcBOICTBA HEPAaBEHCTB B  XOIE
HEpaBEHCTBA C  OJHOW |pelIeHUs 3ajad.
TepeMEHHON u ux | Pemars nuHEWHBIE HEpaBeHCTBA C  OIHOM
peIIeHueE. Cucrembl [IEpeMEHHOM, M300pakaTh pPELICHHE HEPABEHCTBA
JIMHEMHBIX HEPABEHCTB C |HA YUCIOBOM IPSAMOM.
OJTHOM IMEpPEMEHHOM M MX Pewate CUCTEMBl  JIMHEHHBIX HEPaBEHCTB,
pereHue. M300pakaTh pEIICHHE CHCTEMbl HEPaBEHCTB HA
N3obpakeHre  pEIMICHUSIUCIOBOM MPSIMO
JIMHEMHOIO0 HEpAaBEHCTBA U
UX CHCTEM Ha YHCIOBOH
psIMOi
OYHKIUH. [onsiTe  QyHKIUM. Hcnons3oBats (hyHKIIMOHATBHYIO
OcHOBHBIE OOmacTp  ompeneneHus [TEPMHUHOJIOTHIO U CUMBOJIHKY.
roHATHSA (59) |1 MHOXECTBO 3HAYCHHH Bbrumcnsite  3HaueHWst  (QYHKIMH, 3aJaHHBIX
(yHKIMN. (opmynamu (Ipy HEOOXOJMMOCTH HCIIOJIB30BATH
Crioco0sr 3a/IaHMSAKAIIBKYIATOP); COCTABISITh TAONUIBI  3HAYCHUH
(b yHKIHI. hyHKIIAH.




DYHKIUU. I'paduk pyaxumn. CrpounTb 110 TOUKaM rpaduKu QyHKITUH.
Uucnossie CpoiictBa  ¢ynknun, ux| OnuceBaTh CBOMcTBa (YHKIMM Ha OCHOBE ¢
(byHKIIN oTOoOpaskeHne Ha rpauke rpagYecKoro MpeaCTaBICHHS.
(9q) Urenne u  mocTtpoenue| lcmonp3oBaTh (QyHKIIMOHAIBHYIO TEPMHHOIOTHIO U
rpaduKoB QyHKIHH. CHUMBOJIHKY.
[Tpumepst rpadukos| HccienoBate mnpumepsl TpadUKOB, OTPaXKAaroOIIHX|
(yHKIHH, OTpaKaIOMINX|peaIbHBIE TIPOIECCHI H SIBIICHHUSI.
[peajIbHBIE TIPOIIECCHI. [IprBOIMTH TPUMEpPHI TPOIECCOB W SIBICHHH C
OyHKIMKM, ONKMCHIBAIOIIMERaIaHHBIMU CBOHCTBAMH.
MPSMYIO u oOpatHyto| Mcronp30BaTh KOMITBIOTEPHBIE HPOTPaMMBbI LS|
MPOITOPIIMOHANEHBIE MOCTPOCHMsI TpapuKoB GYHKIMH ¥ WM3Y4YEHHS HX
3aBHCHMOCTH, X TpaUKu.  [CBOMCTB
Turrep6omna. Haxonuth ¢ momoripko rpaduka (yHKIMA 3HAYCHUC
I'paduk ¢pyHKIMU Y = X2.  |ogHON M3 paccMaTpUBAEMBIX BEIMYHMH 10 3HAYCHUIO)
Oyakumn Yy = X2,y = X3,  |npyroii.
y = X, ¥y = | x || B HecnokHbIX ciy4asx BbIpaxatb (HOpMysIoH
rpaduueckoe PELICHNUEBaBUCHMOCTh MEK/TY BETUUUHAMM.
ypaBHEHHIH u cucteM| OmUCHIBaTh XapakTep U3MEHEHHUS! OJTHON BETMYHHBI
ypaBHEHHIH B 3aBCUMOCTH OT M3MEHEHUSI JIPYTroi
PacriosHaBaTh  BHIBI  U3ydaeMbIX  (DyHKIHH.
[Toka3piBaTh ~ CXEMaTHYECKH  MOJOKEHHE  Ha
KOOPAMHATHOW  TUIOCKOCTH TpadUKoB  (DYHKIHIA
Buma: Yy =Xx2,y =x3,y=x,y=1x1.
Hcnonws3oBath (dyHKIIMOHAIBHO-TpaduUecKue
MpPE/ICTABICHUST JUIS  PEIICHUS W HCCIeOBaHHS
[YPaBHEHMIA U CHCTEM YpaBHEHHI.
[TpumensTh midpoBele  pecypcel IS
MoCTpoeHUs rpauKoB PYHKIMI
[oBropenue | IloBropenue ocHOBHBIX | BpiOMpaTh, NpPUMEHSTH, OLEHHUBATH CIOCOOBI
MOOOOILICHUE [TOHSATHH U METOJIOB [CPAaBHEHUsI YHCEll, BBIUUCIICHUI, MpeoOpa3oBaHuii
(6 1) KypcoB 7 W 8 KIaccoB, [BHIPAKCHUIL, PEIICHNS yPABHEHHUH.

000011IEHIE 3HAHUI

OcyliecTBIATh  CAMOKOHTPOJIb  BBINOIHAEMBIX
InercTBui u CaMOIIPOBEPKY pe3ynbrara
BBIUMCIICHUN, IPeoOpa3oBaHUN, TTOCTPOCHHII.

Pewate 3amaun u3 peanbHON >KU3HU, NPUMEHATH
MaTeMaTHUECKUE 3HAHUS JUIS pElIeHHs 3a7ad U3
IPYrUX MPEeAMETOB.

Pemats TekCTOBBIE 3a/auy, CPAaBHHUBATh, BEIOMPATH
CTIOCOOBI PEIIeHHUs 3a1aui

9 knacc (ne menee 102 u)

HazBanmne

JacoB)

paznena (TemMbl)
Kypca (9ucio

OCHOBHOE COfIepKaHHe

OCHOBHBIC BHIIBI ICATEIFHOCTHO0YIAFOIINXCS

DIEKTPO
HHBIS
(tmpoBbIe
oOpaszoBaTe
JIbHBIE

pecypcrr)




Yucna
BEIYHCIIEHUS.

u

JleficTBUTENbHBI

e uncia (9 u)

ParonansHbie qHcna,
MppanroHaIbHbIC qucna,
KOHEUHbIE ¥ OECKOHEYHBIC
necsITHIHBIC Ipobu.
IMHO>eCTBO JIeHCTBUTENBHBIX
uHCen; JeHCTBUTENBHbIC
uucna Kak ~ OecCKOHEYHbIE
necsiThaHbBIe pobu. Bzaumuo
OJHO3HAYHOE  COOTBETCTBUE
MEXITY MHO)KECTBOM
MEHCTBUTENBHBIX ~ YHCEN U
MHOYKECTBOM TOYEK
KOOPAWHATHOMN TPSAMOH.
CpaBHeHHE JIeCTBUTEIBHBIX
gHCcen, apugmMeTHIecKre
nercTBUS c
IMeCTBUTEIHHBIMHU YUCITAMHU.

[IpubmmxeéHHoe 3HaueHHe
BEJINUMHBI, TOYHOCTb
npubmmwkenus.  OkpyriieHue
uucen. IIpukuaka u oleHka
[PE3YyNbTaTOB BBIYUCIEHUI

Pa3BuBate nmpencraBieHMs O YMCIAx:  OT
MHOXECTBA HATYpaNbHBIX YHCEN [0 MHOXKECTBA
IeMCTBUTEIBHBIX UUCETL.

O3HaKOMHTECS C BO3SMOXHOCTBIO MPEJICTABICHUS
NEUCTBUTEIBHOTO  YHCIa  KaKk  OECKOHEYHOH
NECITHYHOW  IpoOW, TPUMEHATh  JIECSITUYHBIE
NPUOTIKEHHUS PallMOHAJIBHBIX M WPPalMOHAIbHBIX
YHCen.

Wzobpaxarh JAeiCTBUTENBHBIE YHCIa TOYKAMHU
KOOPJIMHATHOM MPSIMOIA.
3anucelBaTh, CpPaBHHUBATh
NeMCTBUTEIbHBIC YUCTA.
BeimonHATe, coueTas YCTHblE U IHCBMEHHBIE
MPUEMBI, apupmMeTHIecKue JeiicTBus c
palMoOHaIbHBIMM YHCJIAMHU; HAXOIUTh 3HAYEHUS
CTEIIEHEM ¢ IelbIMU MOKa3aTeNsIMU M KOpHEW;
BBIUNCIISATH 3HAUEHHS YHCIOBBIX BBIPAYKEHHH.
Ilonyautes mpexncraBieHHE O  3HAUYUMOCTH
EMCTBUTENBHBIX  YHCEN NpPaKTUYECKON
NIeSITeIbHOCTH YeTOBEKa.

AHanu3upoBaTh U JeNaTh BBIBOABI O TOYHOCTH
NpUOMIKEHUsT  ACHCTBUTENBHOTO  YHUCIa  IpHU
pELICHUHN 3a]1aY.

OKpyrasTh JIECTBUTENbHBIC Yyucia,
BBIMOTHATHIIPUKUAKY PE3Yy/IbTaTa BHIYUCICHU,
OLIEHKY 3HAUYCHHUI YHCIIOBBIX BBIPAYKEHUH.
3HaKOMHTHCS C ICTOPHUEH pa3BUTHS MaTeMaTHKU

n  ynopsaaoinBaTb

B

VYpaBHeHUA
HEpaBEHCTBA.
'YpaBHEHUSA
OIHOM
repeMEeHHON

(14 1)

151

o

JIuneitnoe YpaBHEHUE.
Peienue YpaBHEHHUH,
CBOAAIIMXCA K JIMHCHHBIM.
KBanpatHoe ypaBHEHHE.
Pewenue YPaBHEHUH,
CBOAAIIMXCS K KBaJpaTHBIM.
bukBagpaTHble  ypaBHEHMS.
[Ipumepsl peuieHus
YpaBHEHUI TpeTheil u
HMETBEPTOM CTeTeHen
[pa3I0KEHUEM Ha MHOXKHUTENH.
Perrenme IpobHO-
[PaLlMOHAJIbHBIX YpaBHEHUI.
Pemenne TekcToBBIX 3a51a4
anreOpandeckuM METOIOM

OcBauBarts, 3alIOMHUHATb u HNPUMEHSTh
rpaduueckie MeTOAbl IPU PELICHHH YpaBHEHHWH,
HEpPABEHCTB U UX cuUcTeM. Pacrno3HaBaTh LEnble U
npoOHBIE ypaBHEHHS. Pemate nuHEWHBIE W
KBaJ[paTHbIC YPaBHEHHS, YPAaBHEHUsI, CBOJILIMECS
K HUM, [pOCTEHIINE ApOOHO-PAIOHAIbHBIC
ypaBHEHMUSI.

[Ipemiarate BO3MOXHBIE CHOCOOBI  PEILEHUS
TEKCTOBBIX 3ajad, OoOCykJaTb HUX M pemaTh
TEKCTOBBIE 3a7a4d Pa3HBIMH CIIOCOOAMH.
3HAaKOMUTBCS ¢ UCTOPUEH pa3BUTHSIMATEMAaTUKU

YpaBHEeHUA
u
HEpaBEHCTBA.
Cucremsr
YpaBHEHUI
(14 a)

IBYMsI TIEPEMEHHBIMH U
rpaduk.
JIMHEVHBIX YpaBHEHUN C JBYMs|YpaBHEHH, B KOTOPBIX OJHO YpaBHEHUE HE
TIepEeMEHHBIMU U €¢ pelIcHuE.

CTEIEHHN.
MHTEpPIpEeTanus CHCTEMBI
YpaBHEHUI c

NIEPEMEHHBIMU. Pewenuel
TEKCTOBBIX 3a/1a4

anredpandecKuM CrocoooM

Cl
€TOo|

BYX

JIuneitnoe ypaBHEHUE

Cucrema

Pemrenne CHCTEM

JBYX

YpaBHEHHWH, OIHO W3 KOTOPBIX|IIPEACTABICHUS VIS PELICHHUS W HCCIIETOBaHUS
JIMHEWHOE, a Jpyroe — BTOPOH YpaBHEHUN U CUCTEM.
I'padmaeckasi AHanm3WpoBaTh TEKCTH 3aJad, pemaTh UX

JBYMSI| CIIOBECHON (DOPMYITMPOBKH YCIOBHS 337a4H K

OcBanBaTh ¥ NIPUMEHATH IPUCMBI PELICHUS
CUCTEMBI [IBYX JIMHEHHBIX YpPaBHEHHH C
IBYMsI TIEPEMEHHBIMH M CHCTEMBI JABYX

SIBJISICTCS JIMHSWHBIM.
Hcnonp3oBate (GYHKIMOHATBEHO-TPAQHISCKIE

anreOpanmyeckuM CIocoOOM: TEPEeXOmUTh  OT
anreOpanyeckoil MOZENN IIYyTEM COCTaBJICHUS
CHCTeMBl ypaBHEHWH; peIIaTh COCTABICHHYIO
CHCTEMY  YpaBHEHHUIA; MHTEPIIPETHPOBAThH
pe3ynbTar. 3HAKOMHUTBCSI C  HCTOpHEH
Pa3BUTHSIMATEMATHKH




VYpaBHenus | YucnoBsle HepaBeHCTBAa MHUX | YuTaTh, 3aInChIBATH, TIOHUMATb,
WHEPaBEHCTBA. |CBOMCTBA. MHTEpIPETHPOBATh HEpaBEeHCTBA;
HepaBencrBa | JluneiiHble HepaBeHCTBA C |MCIIOIB30BaTh CHMBOJIHMKY M TEPMHHOJIOTHIO.
(16 1) OIHOW TIepeMeHHOW W UX |BbImomHATE mnpeoOpa3oBaHUsl HEPaBEHCTB,

pelieHue. UCTIOB30BaTh JUIS TPeoOpa30BaHuUs CBOMCTBA
Cucrembl JIMHEHHBIX |YHMCIIOBBIX HEPABEHCTB.
HEPaBEHCTB c onHoi | PacrnosHaBaTh NMHEWHBIE M KBaJpaTHbIC
NepeMEHHO W WX pelIeHHe. |HepaBEeHCTBA. Pematp JIMHEHHbIE
KBanpaTHble HepaBEeHCTBAM MX |HEPaBEHCTBA, CHCTEMBI JIMHEHHBIX
pelieHue. HEpaBEHCTB, CHCTEMBI HEpaBEHCTB,
I'paduueckast BKJIFOUAIOIINX KBaJIpaTHOE HEPaBEHCTBO, W
WHTEpIPETalisl HEPaBeHCTB M |pellaTh MX; OOCY)KAaTh  IOJyYCHHBIC
CHCTEM HEpaBeHCTB C JIBYMS |peILlCHUsI.
HepeMeHHbIMU W3o0pakaTh pelieHHe HEpaBeHCTBA U
CHCTEMBbl ~ HEpPaBEHCTB  Ha YHCIIOBOU
NPSIMOM, 3aNUChIBATh PELICHHE C MOMOIIBIO
CHMBOJIOB.
Pematp KBaJpaTHbIE HepaBeHCTBa,
UCTIONB3Yysl  rpaduueckue  IMpeACTaBJICHHUS.
OcBauBaTh W TNPHUMEHSTH HEPABEHCTBA IpU
peLIeHNH pa3JIMYHBIX 3a/la4, B TOM 4YHCIIe
MPaKTHKO-OPHEHTHUPOBAHHBIX

DyHKIMU KBanparuunast dyHkims, e PacniozHaBaTth BUJBI W3Yy4aeMbIX (YHKIH;

(16 1) rpad)uK U CBOWCTBA. WILTIOCTPUPOBATh CXEMATHYCCKH, OOBICHATH
[TapabGona,  KOOpAMHATBI  [PACHOJIOKEHHWE HA KOOPJMHATHOW IUIOCKOCTH

BEpIIMHBI  1Mapabonbl, ock  [rpadukoB (yHKIHH lema:,x =kx, y=kx+b, vy

CUMMETpPUH MapadoJibl. =k/x, y=ax?, y=ax’, y v X, Y = Ix 1| B

Crenennble (QyHKIHU C
HaTypaIbHbIMH
[oKazaTesIMd 2 M 3,UX
rpadyKu U CBOICTBA.

I'padukn  dynkmmit: y=kx, y=
kx + b, y=k/ x, y=ax?, y =ax3, V|

=X, Y =lxlI

3aBHCHUMOCTH OT 3HAaueHU KO03()(UIMEHTOB;
OIKCHIBATh UX CBOWCTBA.

PacnosnaBaTh KBagpaTHuHyl0 (QYHKIHIO II0
(bopmyie. [IpuBOANTH IPUMEPH! KBaJPATHYHBIX
3aBHCHUMOCTEH M3 PEANbHON JKU3HH, (U3UKH,
reOMETPUH. BoIsgBiaTh u 0000111aTH|
0CcOOCHHOCTH TpaduKa KBaJApaTUYHON (YHKINH
y = ax2 + bx + c.

Crpouth ¥  H300pakaTb  CXEMaTHYECKH
rpadMKi KBaJIpaTHYHBIX (YHKIMH, 3aJaHHbIX|
(bopmynamu Buma Yy = ax2, y = ax2+ g, y = a(X
+p)2,y =ax2 + bx + c.

AHanu3upoBaTh M IPUMEHATH  CBOKMCTBA
M3y9CHHBIX (YHKIUH Ul HX IIOCTPOCHUS, B
TOM YHCIIE C IOMOLIBbI0 HU(POBBIX pecypcoB




YucmoBele
[OCIIeIOBATEN
bHOCTH (15 1)

Ilonsitue YHCIIOBOI
10CIIE/I0BATEILHOCTH.

3amaHue T0CIeI0BATEILHOCTH]
peKyppeHTHOIH  (hopmyroi
(hopmymoit N-ro dicHa.

Apudmernueckas 10l
reoMeTpuyecKast MPOTPECCHUH.
Dopmybl n-ro YJIeH
apu(pMeTHIEeCKOM 3|
FEOMETPUUECKOH  Mporpeccuii,
CYMMBI IIEPBBIX N YJICHOB.

H3obpaxenue YJICHOB
apu(pMeTHIEeCKOM ul
reoMEeTpHUUYECKOI
TOYKaMH  HAa  KOOPJIUHATHOM
[LIOCKOCTH. JIunenHbIi u
KCITOHEHIIMAIIbHBIH pocr.
C0XKHbIE MPOLIEHTHI

nporpeccut

HWTCPMUHOJIOINH,

OcBanBaTth
0003HAYCHHS,
BBICKA3BIBAHMS

U T[PUMEHATh  WHJEKCHBIC
CTPOHTH pedeBbie
c UCIIONB30BAaHUEM
CBSI3AHHOW C  TOHSATHEM
OCJICI0BATEIBHOCTH.

AwnanusupoBath  GopMmyly N-ro  4JeHd
MOCICOBATEIBHOCTH ~ WIH  PEKYPPEHTHYIO
(bopmyy u BBIYKCIISATh YJICHBI
MOCJIE/I0BATENILHOCTEH, 3aJTaHHBIX TUMH
hopmymamu.

YcraHaBnuBaTh 3aKOHOMEPHOCTh
MOCTPOCHNUHU TIOCIIE/IOBATEILHOCTH,
BBINIMCAHBI MIEPBbIC HECKOIBKO €¢ YJICHOB.

PacrniozHaBaTh apu(pMeTHUECKYIO
[COMETPUUCCKYIO TIPOTPECCHH  TPH
crioco0ax 3a/aHus.

Pemiate 3amaun ¢ ucnonb3oBaHueM GHopMyIT N-
ro 4jieHa apupMETHYECKOW U TeOMETPUYECKOM
pPOrpeccuil, CYMMBITIEPBBIX N YJICHOB.

N300pakaTh WIEHBI MOCIEI0BATEIHLHOCTH
TOYKAMH Ha KOOPJWHATHOW TMITOCKOCTH.

B
({851

|
pa3HbIX

PaccmarpuBaTh TmpuMepsl TPOIECCOB U
SIBIICHUI u3 peanpHOI JKU3HH,
WILTIOCTPUPYIOLINE HU3MEHEeHHe B
aprupMeTHIeCKOi Iporpeccuy, B
reOMETPUUYECKON IPOrpeccuy; HU300paxaTh

COOTBETCTBYIOIINE 3aBUCHMOCTH I'Pa(pUIECKH.

Pemrate 3amaum, CBA3aHHBIC C YHCIOBBIMH
[I0CJICA0BATEIBHOCTAME, B TOM YHCIIE 33JauH
U3 pealbHOM JKM3HH C HCHOJIB30BaHUEM
UQPOBBIX  TEXHOJIOTHH (271eKTPOHHBIX
TaluIL, rpahIuecKOro KalbKyJIsaTopa U T.11.).

Pemrate 3amaun Ha CIIOXKHBIE IPOLIEHTHI, B
TOM YHCIIE 3a/laull U3 PEeabHON NMpPaKTHKHU (C
MCIIOJIB30BAaHUEM KaJIbKYIIATOPA).

3HaKOMHUTBCS € ucropueit
MaTeMaTHKH

pa3BUTHS]




IToBTOpEHwUe,
000011IeHHE,
CHCTEMaTH3aI]
VST 3HAHUIT

(18 u)

Uwcna u BEIYHCIEHHS (3aIIHCh,
CpaBHEHHE, JIeHCTBUS c
eHCTBUTETHLHBIMU YHCIIaMH,
YHCIIOBas TpsiMasi; IIPOLICHTHI,
OTHOILICHHS, TIPOTIOPIINY;
OKpYTJIEHUE, npuOIIKEeHue,
OlIEHKa; pEUIEHHE TEKCTOBBIX
3amaqy apupMeTHIECKUM
CII0co00M)

AnreOpanyeckre BhIpasKeHUS
(mpeobpazoBaHue
anreOpanyeckKux  BBIpaKEHUH,
OITyCTUMbIe3HaYEHMS)

DyHKIUH (moctpoenue,
CBOICTBa W3y4EHHBIX
(byHKIIU; rpaguyeckoe
pelleHre YypaBHEHMH M HX
CHCTEM)

OnepupoBaTh  MOHATUSIMU:  MHOXECTBO,
[MOJIMHOKECTBO, OMNEpalliy HaJl MHOKECTBAMHU;
HCIIOJIB30BaTh TPaQUUECKOe IPECTABICHHUE
MHOKECTBIJISI OITUCAHMsI PealbHBIX MPOLIECCOB
W SIBIICHUM, TpU pelIeHUH 3aJady W3 JPYrux
YUCOHBIX MPEIMETOB.

AKTyanu3upoBaTh TEPMUHOJIOTHIO "
OCHOBHBIE JICMCTBMS, CBSI3aHHBIC C YHCJIAMU:
HaTypaJbHOE YHCIO, MPOCTOE U COCTaBHOE
yuciia, JeNTUMOCTh  HATypallbHBIX — YMCEN,
[PU3HAKU JETMMOCTH, LEJN0e YHUCI0, MOIYJIb
yucia, OOBIKHOBCHHAsS W JICCATHUYHAS IPOOH,
CTAHIAPTHBIA BUJ YHUCIA, apUPMETHUICCKUI
KBaJIpaTHBIH KOpEHb BBIMONHATH AeWCTBUSA,

CpaBHMBaTh ¥  YIOPSJIOYMBATH qHCIa,
MpEe/JCTAaBIATh  YHMCIa HAa  KOOPAWHATHOW
NpsSIMOM,  OKPYIJIATH ~ YWCJIA;  BBIOJHSTH
MPUKUIIKY ¥ OLEHKY Pe3YJIbTaTaBbIYHCICHUN.
Pematp TEKCTOBbIC 3a/1a4n
aprdMeTHUCCKIM CIIOCO0OM. Pematn
MPaKTHYECKUE 3a/iauu, coziepKaIye
MPOLEHTHI,  JIOJHM,  YacTH, BbIpaKAroIIHe
3aBHCUMOCTH: CKOpPOCTb —  BpemMsl —
paccTosiHe, — IieHa —  KOJMYECTBO—
CTOMMOCTh, 00BEM paboThl — BpeMsi —

POM3BOIUTEILHOCTD TPY/IA.

Pa30OupaTh peaibHble JKU3HEHHBIE CUTYAIIUH,
(bopMyIHMpOBaTh MX Ha S3bIKE MAaTEMaTHKH,
HAXOIUTh pelienHue, HPUMEHSSA
MaTeMaTHYECKUIl anmapaT, HHTePIPETHPOBaTh
pe3yabTaT

OnepupoBaTh MOHATUSAMU: CTEHICHb C LETbIM
rokazaTesneM, apupMeTHYeCKHil KBapaTHbINA
KOpEHb, MHOTOWJICH, anreOpanyeckasi Apoob,
TOXXIECTBO.

BBINONHATE OCHOBHBIE JCHCTBHS: BBITOIHAT
pacuetsl 1o Qopmynam, Tpeodpa3oOBbIBATH
esble, APOOHO- pallMOHAIBHbEIE BBIPAXKECHHUS U
BBIDAXKEHUSI C KOPHAMHE, PpeaJn30BbIBAThH
Pa3NOKEHHEe MHOTOWICHA Ha MHOXHTENH, B
TOM 4YHCJIE€ C HCIONb30BaHHEM  (OpMYI
PAa3HOCTH KBAaJpaToOB M KBajApaTa CYMMBI H
Pa3HOCTH; HAaXOOHUTh JOIYCTHMBIC 3HAUCHUS

MEPEMEHHBIX U1 JIPOOHO-palOHAIbHBIX
BBIPAIKEHUH, KOPHEH.
MonenupoBath ¢ HOMOWIBIO  (OpMy

[peabHbIE TIPOLIECCHI U SBJICHUS
OrnepupoBath MOHATUAME: GYHKIUS, Tpaduk
byHKIMM, HyTH QYHKIHH, OPOMEXYTKH
3HAKOIOCTOSIHCTBA, TPOMEXYTKH
BO3pacTaHWs, yOBIBaHWS, HaWOoOJIbIIEe W
HaMMEeHbIee 3HAYCHUS () YHKIIH.
AHanm3upoBaTh, CpaBHHUBATh, OOCYXIATh
CBOWCTBA (DYHKIIHA, CTPOUTH UX TPAPUKH.
OrnepupoBathb TOHATHAMH: npsiMast

MTPONOPIMOHAIBHOCTD, 00paTHas




Haxonuts pelieHue, MPUMEHSIS
MaTEeMaTHYCCKUI ammapaT, HHTePIPETHPOBAThH
[pe3ynbTat

OreprpoBaTh TOHSATUSIMHU: CTENICHb C LETBIM
rmokaszareneM, apu(METHYCCKUil KBaJpaTHBIN
KOpCHb, MHOTOWICH, alreOpandeckast JapoOb,
TOXJIECTBO.

BBINONHIT OCHOBHBIC JICUCTBUS: BBIMOJHATh
pacuetel 1O (QopMmynaMm, TpeoOpa3OBBIBATH
1eJIble, JPOOHO- pallMOHAJIbHBIE BBIPAKEHHS H
BBIDKCHUSI C  KOPHAMH,  PEalNU30BBIBATH
pa3iioKeHNEe MHOIOWJICHAa Ha MHOXKHTEIH, B TOM
YHClIe C HCIOJb30BaHWEM (OPMYNl pPa3HOCTH
KBaZpaTOB M KBajpara CYMMBI W Da3HOCTH;
HAXOMUTh JJOMYCTHUMbIC 3HAUCHHUSI  MTEPEMEHHBIX
st JPOOHO-PAIOHANBHBIX  BBIPAKEHUIA,
KOpHEil.

MopnenupoBath ¢ IOMOIIBIO (HOPMYIT peabHbIe
MPOLIECCHI U SIBIICHUS

OmneprpoBath MOHATHAME: (GYHKIHS, Tpaduk
(GyHKIMM, HymM  QYHKOUH, TPOMEXYTKH
3HAKOIOCTOSIHCTBA, MPOMEXKYTKH BO3PaCTaHUs,
yObIBaHMsI, HauOonbpllee UM  HaWMEHbIIIee
3HAUCHUS(DYHKIUH.

AHanu3upoBaTh,  CpaBHUBaTh,  O0CYXIaTbh
CBOICTBA (DYHKLIMIA, CTPOUTH UX TPaA(UKH.
OnepupoBaTh MOHATUSIMU: npsimast
MPONOPLUOHAIBHOCTD, oOpaTHas
[POMOPLMOHAIBLHOCTh,  JIMHEWHAss — (DyHKIHS,
KkBazpaTniHas GyHKIMs, napadona, runepoona.
Hcnonb3oBaTh rpaduku JUis  OnpeselieHus
CBOMCTB, IIPOLIECCOB M 3aBUCUMOCTEH, s
pelieHust 3aa4 U3 APYrux y4eOHbIX IPEeIMETOB
U peajbHOW JKU3HH; MOJICIHPOBATh C MOMOIIBIO
rpaMKOB peasbHbIE MPOLIECCHI U SBICHHUSI.
Beipaxkath (opMyaamMu 3aBUCHUMOCTH MEXIY

BCINMYNHAMH

1 30eco npedcmasnenvi snemenmul codepacanus xypca, uzyuasuiuecs 6 5—8 xuaccax u
mpebytowue nosmopenus,, 0606wenus ucucmemamuzayuu. Oopawamvcs K 3Momy mMamepuaty
MOJICHO 8 8UOe aKyeHma Ha 3asepuiarouem smane usyuenusi Kypca 9 knacca unu pacnpeoensime
1O COOMBEMCMBYIOWUM MEMAMUYECKUM PA30eNam, U3yuaemviM 8 meyerue yuebHo2o 200d.

ITpu paspaboTke paboyeil MPOrpaMmbl B TEMATHUECKOM IUIAHMPOBAHHU JIOJDKHBI OBITH
yITE€HBl BO3MOXKHOCTH HCIIOJIb30BAHUS  DJICKTPOHHBIX (HH(POBBIX) 00pa30BaTEIbHBIX
pPECYpPCOB,  SIBIIOIIUXCS  y4eOHO-METOJAMYECKUMH  MarepuajamMu  (MyJbTHMEIUNHHbIC
[POrPaMMBbl, JICKTPOHHbBIC YICOHUKU U 33JaYHHUKH, HJICKTPOHHbIC OHOIMOTEKH, BUPTYAIbHbIC
na0opaTOpPHH, WUTPOBBIC MPOrPaMMbl, KOJUICKIIMH HU(GPOBBIX 00pa30BaTEIbHBIX PECYPCOB),
UCTIONB3YyeMbIMU Il OOy4YeHHsT W BOCIHTAHHS pa3IMYHBIX TPYII  TOJb30BaTEIICH,
MPEJCTaBJICHHBIMU B 3JCKTPOHHOM (IIM(PPOBOM) BHUAC M PEATH3YIOIIMMHU JUIAKTUYCCKHE
Bo3MokHOocTH  UMKT, comepkaHMe KOTOPHIX COOTBETCTBYET  3aKOHOJATEIILCTBY 00
oOpa3oBaHUH.



INPUMEPHASA PABOYASA INPOI'PAMMA YYEBHOI'O KYPCA

«TEOMETPUS». 7*9 KJIACCHI

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

«MaremMaTHKy yXe 3aTeéM YYWUTb HaJ0, YTO OHa yYM B MOPSAOK IPUBOIUTY, — IHCAT
BEJIMKHUN pycCKUil yueHbli Muxaun BacunbeBuy JIoMoHOCOB. M1 B 3TOM COCTOUT OJHA U3 JBYX
uene oOydeHMs] T€OMETpUM KaK COCTaBHOM 4YacTW MAT€MaTUKU B ILKoJe. ODTOW LenH
COOTBETCTBYET Jl0Ka3zaTelbHas JMHUS IpenojaBaHus reoMmerpuu. Cienys npelcTaBICHHON
paboueii mporpamme, HayMHas C CEIbMOIO KJlacca Ha YpOKaxX TEOMETPHH OOyJarouruiics
YUUTCS IPOBOAMTH JIOKA3aTEIbHbIE PACCYKIEHUS, CTPOUTh JIOTMUYECKHE YMO3aKIHOUEHHUS,
JIOKa3bIBaTh MCTUHHBIC YTBEPXKIEHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyXJeHus «OT IPOTUBHOTO», OTJIMYATh CBOWCTBA OT MPU3HAKOB, (POPMYJINPOBATH OOpAaTHBIE
YTBEPKIACHUS. YUEHUK, OBJIAJEBIIMM HCKYCCTBOM pacCyXkJaThb, OyleT HNPUMEHSTh €ro U B
okpyxaromen xku3HH. Kak numcan reomerp u mnemaror Hrope ®enoposnu Illapeirus,
«JTIIOJIbMH, TIOHMMAIOIIUMH, YTO TaKO€ J0Ka3aTelbCTBO, TPYAHO U Jake HEBO3MOXKHO
MaHUIyJIUpoBaTh». M B 3TOM COCTOMT BaXHOE BOCHUTATEIBLHOE 3HAYEHHE W3YyYEHUS
r€OMETPHUH, TPUCYIee HMMEHHO OTEYECTBEHHON MareMarudeckoi mikosie. Bmecte ¢ Tem
aBTOpPbI MPOTPaMMbl IPEIOCTEPEraroT Y4YHUTEIs OT H3JIMIIHEro (opmManan3Ma, OCOOCHHO B
OTHOILIEHWH Hadal ¥ OocHOBaHWMU reoMerpun. Ppannysckuii marematuk JKanH JlpenoHHE 1O
3TOMY MOBOJY BbICKa3ajcs Tak: «UTo kacaercs JelUKaTHON MpoOIeMbl BBEACHUS «aKCHOM», TO
MHE Ka)KeTCsl, YTO Ha MEPBbIX MOpax HYKHO BOOOIIE U30eraTh MPOU3HOCUTH caMo 3TO ciaoBo. C
JpYro k€ CTOPOHBI, HE CIeAyeT YIYyCKaTb HU OJHOW BO3MOKHOCTU JaBaTh IPUMEpPHI
JIOTUYECKUX 3aKIIOUEeHUH, KOTOpble Kyna B OoJbllIeld Mepe, YeM Haes aKCHOM, SBISIOTCA
WCTUHHBIMU M €IMHCTBEHHBIMM JIBUTATEISIMA MAaTEMAaTHYE€CKOTO MBILIICHHS.

BTopoii 1enpio u3ydeHusi TeOMETPUU  SIBJISIETCS  UCMOJIb30BAHME €¢ KaK MHCTPYMEHTA
IIPU PELIEHUN KAK MaTEMaTHYECKUX, TaK U MPAKTUYECKUX 3a]a4, BCTPEUYAIOLIUXCS B PEAbHON
#U3HU. OKOHYMBIIMM KypC T€OMETPUHU LIKOJBHUK JOJDKEH OBITh B COCTOSIHUM OINpPEACTUTh
reOMEeTPUUYECKyI0 GUTYypy, OINHCATh CIOBAMU JAHHBIM YEPTEK WIM PUCYHOK, HAWTH IUIOIIATh
3eMENBHOTO Y4YacTKa, pPACCYUTATh HEOOXOIUMYIO [UIMHY ONTOBOJOKOHHOTO KaOens Wiu
TpeOyemble pa3Mephl rapaxka Juisi aBTOMOOWIA. ODTOMYy  COOTBETCTBYET  BTOpasd,
BBIYMCIIUTENIbHAS JIMHUAA B W3YYEHUM T€OMETpUM B HiKosie. JlaHHas NpakTU4ecKas JIUHUs
SBJIIETCS HE MEHee BakHOM, uem mnepBasd. Eme [lnaron mpeamnuchiBan, 4ToObl «TpaxaaHe
[IpexkpacHOro ropojia Hu B KOEM CIIy4ae HE OCTABIISIIM T€OMETPUIO, BEIb HEMAJIOBAXKHO J1aXe
mo6o0YHOE e¢ MPUMEHEHNE — B BOCGHHOM JeJie Ja, BIIPOYEM, M BO BCEX HayKaX — JUIsl JIYUIIETro
UX YCBOCHHMS: MBI BeIb 3HaeM, Kakas OeCKOHEYHas pa3HHUIla CYIIECTBYET MEXIY YeIOBEKOM
MIPUYACTHBIM K TEOMETPUH U HEPUYACTHBIMY. JIJI 3TOTO YUUTEI0 PEKOMEHAYeTCs MOA0UpaTh
3a/lauyd  [PaKTUYECKOro XapakTepa JUId paccMaTpUBaeMbIX TEM, YUUTh JI€T€d CTPOUTh
MaTeMaTHYE€CKUE MOJENIHN pealbHbIX >KU3HEHHBIX CUTyallud, IPOBOJIUTH BBIYUCICHUS U
OLICHUBATh AaJICKBAaTHOCTh IOJIYYEHHOTO pe3ynabTara. KpailHe BaKHO MNOAYEPKUBATH CBS3U
FEOMETpUM C  JPYTMMHU  [peaMeTaMu, MOTUBHPOBATH  HCIOJIb30BATH  OMpPEEICHUs
reoMeTpuueckux (GUryp W MOHITHH, AEMOHCTPUPOBATH MPUMEHEHHE MOTYyYEeHHBIX YMEHUU B
¢buzuke W TeXHMKe. OTH CBs3W Haumbonee spKO BUIHBI B TeMmax «BekTopsiy,
«TpuroHomerpuieckue COOTHOIIECHUD», «Meton koopaunatu «Teopema ITudaropay.

B 3akmouenue comuieMcs Ha BEJMKOro mateMatuka u actpoHoma Moranna Kemnepa,
9TOOBI ele pa3 MOJUYEPKHYTh M METANpeMETHOE, U BOCHHUTATEIbHOE 3HAYCHHE T'€OMETPHM:
“Geometria una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum
inter causas est, cur homo sit imago Dei.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
CornacHo yueOHOMY miaHy B 7—9 kmaccax u3y4aercs yueOHbIM Kypc «I['eomeTpusi»,
KOTOPBIN BKJIIOYAET CJIEAYIOLINE OCHOBHBIE pa3fenbl cojaepxanus: «['eomerpudueckue QUrypsl



U X CBOMCTBa», «3MepeHne reoMeTPHUSCKUX BEIMYUHY, a TakkKe «JleKapTOBBI KOOPIMHATHI
Ha TUIOCKOCTHY, «BekTopsl», «/IBmkenus miockocti» U «IIpeobpazoBanust 1moao0us».

Y4eOHBI MIaH MpeaycMaTpUBaeT U3Y4YCHHUE TeOMETPUM HAa 0A30BOM ypOBHE, UCXOJS W3
He MeHee 68 y4eOHBIX 4acoB B yUeOHOM To/y, BCEro 3a Tpu roja odyuenus — He MeHee 204
9acoB.

COJEPKAHUME YYEBHOI'O KYPCA (ITIO 'OJAM OBYYEHMUA)

7 Kkacc

Hauanbnasie nonstua reomerpun. Touka, mpsmasi, OTPe30K, Jdyd. Yrojd. Buuabl yrios.
Beprukanbaele M cMexHbBle  yrubl. buccekrpuca yrina. JlomaHas, MHOIOYroOJIbHUK.
[TapamienpHOCT M EPIEHANKYISAPHOCTD MPSAMBIX.

Cummerpuunble  ¢urypel. OCHOBHbIE CBOMCTBa o0ceBOM cumMmerpud. [Ipumepsl
CUMMETPUH B OKPYKAIOIIEM MHpE.

OcCHOBHBIE TIOCTPOEHHUS C MOMOUIBI0 IUPKYIs U JuHedku. TpeyronbHuk. BeicoTa,
MeJraHa, OMCCEeKTpuca, WX CBOICTBA.

PaBHOOEIpeHHBIN U PABHOCTOPOHHUHN TPeyroiabHUKU. HepaBeHCTBO TpeyroJibHUKA.

CpoiicTBa U NMPU3HAKK PaBHOOEPEHHOTO TPEYrOJIbHUKA.

[Ipu3Haky paBeHCTBa TPEYTOJBHHUKOB.

CBoiiCTBa M NMPU3HAKU NapaJIeNbHBIX NpsMbIX. CymMMa yriioB TpeyrojbHHKa. BHemHue
YIJIBI TPEYrOJIbHUKA.

[IpssMoyronpHelil TpeyroJbHUK. CBOWCTBO MeEOUaHbl MPSAMOYTOJBHOTO TPEYrOJIbHUKA,
MPOBEJICHHOW K TuUnoTeHy3e. [Ipu3Haku paBeHCTBAa MPSAMOYTOJIbHBIX TPEYroJbHUKOB.
[IpssMOyTOIBHBIN TPEeYroJbHUK ¢ yriaom B 30°.

HepaBeHcTBa B reOMeTpUH: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JUIMHE JIOMAHOH,
Teopema 0 OOJIbIlIEM YIiie U 0OJblIeH CTOpOHE TpeyroyibHUKa. [leprnenaukynsp u HakJIOHHasl.

I'eomerpuueckoe mecto Todek. buccekTpuca yria u cepeIuHHBIA TEPHNEHIUKYIAP K
OTpe3Ky KaK T€OMETPUYECKHE MECTa TOYEK.

OKpyXHOCTHh W Kpyr, XOpJa W JUaMeTp, UX CBOWCTBA. B3anMHOE pacnosokeHue
OKpYKHOCTH U npsimMou. KacarenpHas m cekymas K OKpy:KHOCTH. OKpYKHOCTb, BIIMCAHHAs B
yroJ. BircanHas 1 onucaHHas OKPYKHOCTH TPEYTrOJIbHHKA.

8 kiacc

YerbipexyrosnbHuku. llapamienorpamm, ero nmpusHaku M cBOWcCTBA. YacTHbie ciyyau
napaieorpaMmMoB (IIpsIMOYTOJIbHUK, POMO, KBajapaT), UX MPHU3HAKU M CBOMCTBA. Tpamenus,
paBHOOOKas Tpamenus, e¢ cBoicTBa U nMpu3Haku. [IpsMoyronpHas Tpaneus.

Meton ynaBoenust Mmenuanbl. LlentpanbHas cummerpusi. Teopema daneca u teopema o
MIPOMOPIIUOHAIBHBIX OTPE3Kax.

! TeomeTpus enuua u Beuna, ona 6auctaer B boxxbem myxe. Hama npuyacTHOCTb K Heit
CIIY’)KUT OJIHUM U3 OCHOBAHHMH, MO KOTOPHIM YENOBEK JMAOJDKEH ObITh 00pazoM boxxbum
(http://www.astro- cabinet.ru/library/ Kepler/Tab_1.htm)

Cpennue TMHUM TPEYroJbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[Togo6ue TpeyronbHUKOB, KOdPuIHeHT noaoous. [IpusHaku mogo0ust TPeyroJbHUKOB.
[TpumeHeHne Mo100us MpU peIIeHUH MPaKTUYECKUX 3a7ad.

CaoiicTBa 1uiomaaeit reoMmerpudeckux ¢puryp. @opMyssl Il MJIOLIAAM TPEYTrOJIbHUKA,
napasesnorpaMma, pomOa u tpanenuy. OTHOIIEHUE TUIoIaAen mogoOHbIX (uryp.

Brruucnenue miomniaeil TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. IIpumenenne teopemsl Iludaropa mpu pemeHuN NTPaKTUYECKUX
3ajay.

CuHyc, KOCHHYC, TaHT€HC OCTpPOro yria HpsIMOYrOJbHOTO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETpUYECKOe TOXk1ecTBO. Tpuronomerpuueckue ¢ynkuuu yriaos B 30°, 45° u 60°.


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

BrnucanHble M LEHTpanbHBIE YITIbI, YTOJ MEXKJIY KacaTeJIbHOW M XOPIOH. YTJbl MEKIY
XOpJAaMH U CEKyllMMHU. BrucaHHble U ONUCAaHHBIE YETHIPEXYrOJbHUKHU. B3aumHoe
pacrnosio’keHue JByxX okpyxkHocred. Kacanme okpyxknocreid. OOiime kacaTelbHbIE K JBYM
OKPYXHOCTSIM.

9 ki1ace

Cunyc, xocunyc, tanrenc yrimoB oT 0 mo 180°. OcHOBHOE TPHUTOHOMETPHUYECKOE
TOXJ1eCTBO. POpMysIbl IPUBEACHUS.

Pemrenne TpeyrosbHukoB. Teopema KOCMHYCOB U TeopeMa CuHYcoB. Pemenune
[IPaKTUYECKUX 3aJ[a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMbI CHHYCOB.

[IpeobpazoBanue mnomo6us. Ilomodue COOTBETCTBEHHBIXIJIEMEHTOB.

Teopema o mpou3BeNEHUU OTPE3KOB XOpJA, TEOPEMBl O TMPOU3BEACHUM OTPE3KOB
CEeKYIIUX, TEOpEMa O KBaJpaTe KacaTeJIbHOI.

Bextop, umHa (MOAYNb) BEKTOpAa, COHAMPABIEHHBIE BEKTOPBI, IMPOTHUBOIOJIOKHO
HaIpaBJIEHHbIE BEKTOPbI, KOJJIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpaldyd Hal
BeKTOpamHu. Pa3noxxeHne BeKTopa Mo JByM HEKOJUIMHEapHbIM BekTopaM. KoopauHate! BekTopa.
CkansipHO€ MMPOU3BEAECHNE BEKTOPOB, IPUMEHEHUE ISl HAX0XKACHUS JUIMH U YTJIOB.

JlexapToBbl KOOpAMHATBI HAa IUIOCKOCTU. YPaBHEHUS MPSIMOM U OKPY)KHOCTH B
KOOpJMHATaX, NepeceyeHrne OKpYKHOCTEH UIpsIMbIX. MeTo KOOpJMHAT U €ro MpUMEHEHHUE.

[IpaBunbHBIE MHOTOYroJIbHUKHW. JlMHAa OKpy:XHOCTH. ['pamycHas M paaumaHHas Mepa
yIJ1a, BBIYUCIIEHUE JUIMH Oy OKpYyKHOCTeH. [Inomane kpyra, ceKTopa, cermMeHra.

JIBuKeHUs  MJIOCKOCTH W BHYTPEHHHE  CHUMMETpUM  Guryp (3reMeHTapHbIe
npeacrasienus). [lapannensHsiil mepenoc. [IoBopoT.

MJIAHUPYEMBIE MNPEAMETHBIE PE3YJIbTATbBI OCBOEHUA
IPUMEPHOMPABOYEN ITPOT'PAMMBI KYPCA (ITO TOJIAM OBYUEHMUS)

OcBoenne yueOHOTO Kypca «['eomeTpus» Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
JIOJDKHO — o0ecrieynBaTh  JIOCTIDKCHHE — CICAYIOIIMX  NPEIMETHBIX  00pa30BaTEebHBIX
pe3yIbTaTOB:

7 knace

* Pacrio3HaBaTh M3y4deHHblE TI€OMETpUYECKUE (UIYpbI, ONpenensaTh HX B3aMMHOE
pacrosio)keHue, u300paxkaTb reoMeTpUYEecKHe (UIypbl; BBIIOJHATh YEPTEKHU IO YCIOBUIO
3amaun. V3MepATh NUHEHMHBIE W YIJIOBBIE BEJIWYMHBI. Pemiare 3agaun Ha BBIYMCIECHHUE JUIMH
OTPE3KOB U BEJIUYMH YIJIOB.

* Jlenatp rpyOyI0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEIMYHMH MPEJIMETOB B pEaIbHON KU3HH,
pa3MepoB MPUPOJHBIX 00bEKTOB. Pa3nuyaTh pazMepsl 3TUX 00BEKTOB MO HOPS/IKY BETUYHHBL.

* CTpOUTB YEPTEKU K FECOMETPUUECKUM 3a/ladaM.

* [Tosib30BaTbCsl NIpU3HAKaMU DPABEHCTBA TPEYrOJBHUKOB, HCIOJb30BAaTh IIPU3HAKU U
CBOIcTBA paBHOOEAPEHHBIX TPEYrOJbHUKOB IIPU PELICHUH 3ajad.

* [IpOBOAUTH JIOTUYECKHUE PACCYKIECHUS C UCIIOJIb30BAHUEM T'€OMETPUYECKHUX TEOPEM.

* [lonp30BaTbCsd NMpPU3HAKAMU PABEHCTBA IPSAMOYIOJBHBIX TPEYrOJIbHUKOB, CBOHNCTBOM
MEJMaHbl, TPOBEACHHON K THUIOTEHY3€ MPAMOYTOJIBHOIO TpPEYrOJbHUKA, B PpEIICHUN
FeOMETPUUYECKHX 3aau.

* Onpenenath MapajuleIbHOCTh MPSIMBIX C MOMOUIBIO YITIOB, KOTOphIe 00pa3yeT ¢ HUMHU
cexymas. OnpeaensaTs NapaieNbHOCTh NPSAMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK
OJIHOW IIPSIMOM JI0 TOYEK APYro¥ MpsSIMOM.

* PemaTh 3a/1aun Ha KiieTyaToi Oymare.

* [IpoBOIUTH BBIYMCIEHUS M HAXOAUTh YMCIOBbIE M OYKBEHHBIE 3HAYCHHs YIJOB B
FEOMETPUYECKUX  3aJadaX C  MCIOJIB30BAHUEM CYMMBI  YIJIOB  TPEYrOJIbHUKOB U



MHOTOYT'OJIHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpPU IEPECEUYEHUH JBYX MapalIeIbHbBIX
IPSIMBIX CeKylIel. Pemares npakTuueckue 3a1a4i Ha HaXO0KJICHUE YIJIOB.

* Biiazieth MOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OIpPEIeIsATh OUCCEKTPUCY
yrila ¥ CEPEIUHHBIN MEPIICHIUKYIIAP K OTPE3Ky KaK F€OMETPUYECKUE MECTa TOYEK.

* QOpMyYJIMPOBATH ONPEIEICHUSA OKPYKHOCTH U Kpyra, XOpAbl U JUAMETPA OKPYKHOCTH,
II0JIb30BATHCSI UX CBOMCTBAMH. YMETh IPUMEHATh 9TH CBOMCTBA IPU PELICHHUH 33J1a4.

* BiasieTe NOHATHEM ONKMCAHHOW OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€
ueHtp. Ilonp3oBarecs pakTamMu 0 TOM, 9TO OMCCEKTPHCH YITIOB TPEYroJbHHUKA TEPECEKAIOTCs B
OJIHOM TOYKE, U O TOM, YTO CEPEIUHHBbIE IEPHEHAUKYJAPbl K CTOPOHAM TpPEYrOJbHUKA
IIEPECEKAIOTCS B OJIHOM TOYKE.

* Bragets 1NOHATMEM KacaTeIbHOW K OKPY)KHOCTH, TIIOJb30BAThCS TEOPEMOM O
MEPIEeHIUKYJIIPHOCTU KacaTeIbHOW U pajuyca, MPOBEICHHOTO K TOYKE KacaHUs.

* [lonp30BaTbCs MPOCTEMIIMMM TE€OMETPUYECKMMH HEPAaBEHCTBAMH, IIOHUMATh UX
MIPAKTHYECKUI CMBICIL.

* [IpoBOIUTH OCHOBHBIE TEOMETPUYECKHE ITOCTPOEHUS € TOMOIIBIO LIUPKYJIS U JTUHEHKH.

8 kmace

e Pacrio3HaBaTh OCHOBHEIE BHU/IbI quBIpéXYFO.]'H)HI/IKOB, HUX 3JIEMECHTHI, IMOJb30BATHCA HX
CBOMCTBaMHU Ipr PEHICHUU T'COMCTPHUICCKUX 3a7a4.

* [I[puMeHATh CBOWCTBA TOYKH TEPECEUCHUS MEAWAaH TPEyrojbHUKa (I[EeHTpa Macc) B
perieHun 3aaad.

° BJ'Ia)IeTB IIOHATUEM CpeHHeI\/’I JIMHUW TPEYrOJIbHUKA MW Tpalcuun, MNOPUMCHATbL HX
CBOICTBa IpHU pelICHUH reoMeTpruueckux 3aaad. [lonp3oBarbes Teopemoit Paneca U TeOpeMoit
O MPOTMOPLHOHAIBHBIX OTpe3KaX, IPUMEHATh UX Ul PEIICHUs MPAKTHUYECKUX 3aj1au.

* [IpuMeHATh pU3HAKU 110100MS TPEYTOJBHUKOB B PELICHUU T€OMETPUUYECKUX 3a/1ay.

* [Tonp3oBatbest Teopemoit [Iudaropa s perieHuss TeOMETPUUECKUX U TPAKTHICCKUX
3ama4. CTpOUTh MaTEMaTHUECKYI0 MOJEh B MPAKTUUYECKHUX 3aJadyaX, CaMOCTOSITENIbHO JeNaTh
YepTeK M HAXOIAUTHhCOOTBETCTBYIOLIUE JJIUHBI.

* Brajets MOHATUAMU CUHYCA, KOCHHYCa W TaHI€HCa OCTPOTO YIja MPSMOYrOJbHOTO
TpeyrojpHuKa. [10J1630BaThCs ATUMU MOHATUSAMU UI PELICHUs] MPAKTUUYECKUX 3a/ad.

* Boruncasate  (pa3iMyHBIMU - CIIOCOOAMM)  IUIOWIAAb TPEYroJbHUKA U IUIOMIAIU
MHOTOYTOJIbHBIX  (Guryp (mojin3ysach, TrJe HEOO0XO0AUMO, KalbKyasiTopoMm). IlpumeHsTh
MOJIyY€HHBIE YMEHHUS B MPAKTUUYECKUX 3a]ayuax.

* Brajers MOHATUSMHM BIHCAHHOTO W IIEHTPAJIbHOTO YIJIa, HCIOJB30BaTh TEOPEMBI O
BIIMCAHHBIX yriax, YriaXx MeXIy XOpJIaMu (CEeKYIIMMHU) U yrie MeXay KacaTelIbHOH U XOpJou
[P PEUICHUH T€OMETPUUYECKUX 3a7ay.

* Brajetp MOHATHEM  OMUCAHHOTO  YETHIPEXYTOJbHUKA, MPUMEHITh  CBOMCTBA
OTIMCAHHOTO YETHIPEXYroJIbHUKA MPU PEIICHUU 3a/ad.

* [IpuMeHATh MOJyuYeHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MATEMAaTUYECKHE MOJENIU
JUISL 3a/1a4 peajbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHEHUEM
MOA00USI U TPUTOHOMETPHH (II0JIb3YSCh, TJI€ HEOOXOAUMO, KaIbKyIATOPOM).

9 knacc

* 3HaTh TPUTOHOMETpUYECKHE (YHKIIMU OCTPBIX YIIIOB, HAXOJUTh C MX IMOMOIIBIO
pa3IUYHBIE  AJIEMEHTHI  NPSIMOYTOJBHOTO  TPEYrOJbHUKA («pEelIeHHe MPSIMOYTOJbHBIX
TPEYrOJbHUKOBY). HaxomuTh (C MOMOIIBI0 KaIbKYyJISATOpA) UIMHBI U YIJIBI JJ11 HETaOIMYHBIX
3HAUCHUM.

* [lonb3oBaThcss  opMynamMu TPHUBEACHUS W OCHOBHBIM  TPUTOHOMETPUUYECKUM
TOXIAECTBOM JJIsI HAXOKICHUSCOOTHOLIEHU MEXKy TPUTOHOMETPUUECKUMHU BEJIMYMHAMMU.



* lcnonp30BaTh TEOpPEMBbl CHHYCOB W KOCHHYCOB JUISi HAXOXKJEHUS Ppa3IUYHbIX
JJIEMEHTOB TPEYroJIbHUKA («PEUIEHHE TPEYroJbHUKOBY»), MPUMEHITh MX IMPU PELIECHUU
r€OMETPUYECKUX 3a7ad.

* Bagerp mOHATHSAMHM TpeoOpa3oBaHMsl OJOOMSA, COOTBETCTBEHHBIX HIIEMEHTOB
nonoOHbIx Quryp. Ilomb3oBaThCcsi cBOWCTBaMHM MOJOOMS TPOM3BOJBHBIX (UTYpP, YMETh
BBIYMCIIATH JJIMHBl U HAXOJUTh YIJIbl Y MOJOOHBIX ¢uryp. Ilpumensrs cBoiicTBa mojaoOus B
[IPaKTUYECKUX 3a7jauax. YMEeTh IPUBOIUTH IPUMEPHI 110J00HBIX (PUTYp B OKPYKAIOILEM MHpE.

* [losib30BaThCs TEOpEMAMU O MIPOU3BENEHUU OTPE3KOB XOP/[, O MPOU3BEACHUU OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

* [losib30BaTbCs BEKTOpamMH, NOHHMMATh HUX T€OMETPUYECKHI U (PU3MYECKUI CMBICIH,
MPUMEHATh MX B PELICHUU T€OMETpUYECKUX U (u3nueckux 3aaad. IIpuMmeHsTh ckaispHoe
MIPOM3BEACHNE BEKTOPOB Ul HAXOXKICHUSI JUIMH U YTJIOB.

* [lonb30BaThCs METOOM KOOPJAMHAT Ha IUIOCKOCTH, IMPUMEHSTh €r0 B PELICHUH
r€OMETPUUECKUX U MPAKTUYECKUX 3a7]ad.

* BraseTs NOHATUSMU NPaBUIBHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPY>KHOCTH, JUIMHBI AyTU
OKPY)KHOCTH U pPaJMaHHON Mepbl yriia, yMETh BBIYUCIATH IUIOLIAAb KpPyra M €ro 4acrei.
[IprMeHSTH MOTydYeHHbIE YMEHUS B MPAKTUYECKUX 3a]auax.

* Haxoauth ocu (MM UEHTPBI) CUMMETPUU (PUTYp, TPUMEHATh JBM)KEHHSI TUIOCKOCTH B
MPOCTENIINX CITydasiX.

* [IpuMeHATh MOJyueHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMaTU4YECKHE MOJENN
JUId 3a7lad peaibHOM KM3HU M TPOBOJUTH COOTBETCTBYIOIIME BBIUMCIEHMSI C MPUMEHEHHEM
000USI U TPUTOHOMETPHUECKUX (PYHKIUN (ITOJIb3YSCh, TJIe HEOOXO0AUMO, KaJbKYIITOPOM).



TEMATHYECKOE IINTIAHUPOBAHME VYYEBHOI'O KYPCAIIO T'OJAM

OBYYEHUA)

7 kaacc (He meHee 68 4)

NpeicTaBlICHHs O  PaBHBIX
(KoHrpy3HTHBIX) (urypax. Tpu

MpU3HaKa paBeHCTBa
TPEYrOJIbHUKOB. IIpuznaku
[paBEHCTBa HPSIMOYTOJTBHBIX
TPEYTrOIHHUKOB. CaoiicTBO
MeInaHsbl HPSIMOYTOJIbHOTO
TpeyroibHuKa. PaBHOOEIpEHHBI

e u PaBHOCTOPOHHUE
TpeyronpHUKH. Ilpu3Haku u
CBOICTBa paBHOOEIPEHHOTO
TPEYrOJIbHUKA. IIporus
OobIIeit CTOpPOHBI
TpeyrolbHUKa JEKUT
Oompmmii  yron. I[Ipocrefimme
HEpaBEHCTBA B  T'€OMETPHUH.
HepaBeHCTBO ~ TpeyroyibHUKA.

HepaBeHcTBO J10MaHOM.
IIpssMOyronbHBIA  TPEYroabHUK

c yrmom B 30° TlepBbie
MOHSTUSL O [OKAa3aTeNbCTBAaX B
reoMeTpun

YKa3aHHEM MPU3HAKOB).

BeiBonuth CIIE/ICTBUS (paBeHCTB
COOTBETCTBYIOIIUX 3JIEMEHTOB) u3
[PABEHCTB TPEYTOJIbHUKOB.

DopmynupoBaThb OIIPE/IEIICHHUSI:
OCTPOYTOJIBHOT'O, TYHOYTOJIBHOT'O,
MPSIMOYT OJIHOT O, paBHOOEIPEHHOT O,
[PAaBHOCTOPOHHETO TPEYrOJbHUKOB;
OUCCEKTPUCHI, BBICOTHI, MeIHaHBbI
TPEyroJIbHUKA; CEpEeTMHHOIO
MEPIEeHANKYIsIpa  OTpe3Ka; IepUMeTpa
TpeyroJIbHUKA.

DopMyaupoOBaTh CBOWCTBA M IPU3HAKU
[PaBHOOEPEHHOTO TPEYTOJIHUKA.
CrponTh 4YepTexH, pemaTh 3aJadd C

MOMOLIBIO HAXOK/ICHUS PaBHBIX
TPEYTrOIEHUKOB.

[pumeHsTH NPU3HAKH paBeHCTBa
MPSIMOYT OJIBHBIX TPEYTOJIbHUKOB B
Bagadax.  Vcmomp3oBaTh  1IU(pPOBBIC
PECYpChl Ul MCCIICIOBAHUS CBOMCTB
M3ydaeMbIx ~ Quryp. 3HAKOMUTBCA C

MCTOpPHEH Pa3BUTHS TEOMETPUH

HasBanwne OCHOBHBIE BH/IBI ICSITEIEHOCTH DNEeKTPOHHBI
paszena (TeMsl) OcHOBHOE cojiep)KaHHe o0y4arommxcst e (uudpoBsie
Kypca (J4Hcio o0Opa3zoBaTeNbH
YacoB) BIC PECYPCHI)
[Ipocreiimue IIpocreiimue DOopMyNIUpOBaTh OCHOBHBIE MOHATHS U
TEOMETPUUECKH [F€OMETPHUYECKUE OOBeKTHI: fonpeneneHus. Pacno3HaBaTh H3y4eHHBIE
e Gurypsl u uX [TOUKH, TIpsSIMBIE, JIyYH M YIJIBI, [[€OMETPUYECKUE (HUI'YpBI, ONPEAEISITh X
CBOICTBa. MHOTOYT OJIbHHK, JIOMaHasl. [B3aMHOE pPACIOIIOKEHUE,  BBINOJIHSATH
Uzmepenne |CMexHble W BepTHKAJbHBIC MEPTEX IO YCIOBHIO 3ana4yd. [IpoBomuth
reoMeTpuuecky |yrisl. PaboTa ¢ mMpocTedmMMU [pOCTEHIIMe TOCTPOSHHS C TTOMOIIBIO
X BEJTMYHH YepTexaMHu. [PKYIIS U JIMHEHKH. Uzmepstb
(14 4) W3mepenne  NUHEHHBIX W JIMHEHHBIE W YIVIOBBIE  BEJIMYHMHBI
YIJIOBBIX BEIIMYWH, BBIYHMCICHHE F€OMETPHUYECKUX u MPaKTHYECKUX
oTpe3koB U yrioB. [lepumerp u (00bekTOB. ONpeeNsaTh «Harnas» pasmMepbl
rutoniaab (GUryp, COCTaBIEHHBIX [pEAIbHBIX OOBEKTOB, MPOBOAWUTH TPYOYIO
U3 TIPSIMOYT OJIbHUKOB OLIEHKY MX pa3MepoB.
Pemats 3ala4d Ha BBIYHCJIICHUC OJIMH
OTPE3KOB U  BEJIMYMUH  YIJIOB. Pemats
Bamaud  Ha B3aMMHOE pacIOJOKEHHE
reomerpuueckux  ¢uryp.  IIpoBoauth
KIacCU(pUKALMIO  YIJIOB,  BBIYUCIATDH
ITMHEHbBIE u YIJI0BBIE BCIIMYHMHBI,
MPOBOJNTH HEOOXOAUMBIC TOKA3aTeIbHBIC
[pacCy>KIeHUsL.
3HaKOMHUTBCSI C HUCTOPHEH pPa3BUTHA
reoMeTpuH
Tpeyronsauku | [lonsarue 0 paBHbIX |Pacno3znaBatb napsl PaBHBIX
(22 v) TPEyroibHUKax M MEpBUYHbIE TPEYroOJbHUKOB Ha TOTOBBIX uepTexax (c




[TapamnensH

Hapannenf,HLIe OpsAMBIC, HX

CDOpMyJ'II/Ip OBaThb IIOHATHUEC IapaJUICJIbHbIX

sHanuii (4 9)

Kypca 7 Kiacca

ble mpsIMBIE, [CBOWCTBa, [IATBHIE TOCTynaT [MPSAMBIX, HAXOAUTH MPAKTHYECKHE MPUMEPHI.
cymma  yrioB |[EBximma. Hakpecr nexamme, M3ydats cBoiicTBa  yriioB, 00pa3oBaHHBIX
TpEeyroJbHUKa  [COOTBETCTBEHHBIC U [IpH TIEPECEUCHUH TapajUIeTbHBIX TPSIMBIX
(14 ) OJHOCTOPOHHHE YIJIBIL [CEKYILEH.
(oOpa3oBaHHBIE npu | IIpoBoauTs JIOKa3aTenbCcTBa
MepeceueHN  MapajuleNbHBIX [apayIeIbHOCTH JBYX MPSIMBIX C HOMOUIBIO
MIPSIMBIX CEKYIIEH). YIJIOB, OOpa3oOBaHHBIX MPH  IEPECCUCHUH
[lpuzHak  mMapayuIeNbHOCTH PTUX MPSMBIX TPETHEH MPSIMOU.
MpSIMBIX ~ Yepe3  paBeHCTBO | BBIUMCHATE CyMMy YITIOB TPEYTOJIbHUK.
paccTosiHUH OT Touek oaHod | HaxomuTe uucnoBbie u OyKBEHHbIE
MpssMOM 10 BTOPOW MpSMOM. 3HAYEHUs YIJIOB B T€OMETPHYECKMX 3ajadax
CyMMa YIriioB TPEYTrOJIbHHKA M |C HCIONB30BAaHHEM TEOPEM O CyMME YIJIOB
MHOTOYT'OJIbHHKA. TpeyrojbHNUKa U MHOTOYTOJIbHUKA.
Buemnue yribl | 3HAaKOMHUTBCS C  HCTOpHUEH  pa3BUTHUSA
TpeyrojbHUKa reOMEeTpUH
OxpyxHocteu | OkpyxHOCTb,  Xopusl  u | DopmynupoBath OIpeeNIeHHs :
KPYT. aMeTpal, UX  CBOMCTBA. [OKPYXHOCTH, XOp/IbI, JiaMeTpa u
I'eomerpuuec [KacatenpHass K OKPYKHOCTH. [KacaTelbHOM K OKpykHOcTH. M3yuaTh ux
KHE OKpyXHOCTb, BIIMCaHHas B [CBOIICTBAa, NPU3HAKH, CTPOHTH UEPTEXKH.
[IOCTPOEHUS yron. Ilomarue o  I'MT, MccienoBatb, B TOM 4YHMCIE MCHOIB3YS
(14 q) MpYMEHEHHE B 3aJa4ax. dpoBbie pecypchr: OKPYXXHOCTb,
buccexktpuca ¥ cepeqUHHBIA [BIHCAHHYIO B Yroji; LEHTP OKPYXHOCTH,
MepIeHANKYJISP KaK [BMMCAaHHON B Yroj; paBEHCTBO OTPE3KOB
reOMETPUYECKHE MecTa TOYEK. [KacaTelbHBIX.
OKpYy>XHOCTb, OIMcaHHas okojo | lcrome3oBaTh METOJ, I'MT s
TPEYrolbHUKa. Brmcannas B |mokasarenbcTBa TEOPEM O  MEPECCUCHHH
TPEYTrOJIbHUK OKPYKHOCTB. OMCCeKTpHUC  YIJIOB  TPEYrOJbHHKA U
IIpocrefiiine  3aa4u  HA |cepefMHHBIX MEPNEHANKYISIPOB K CTOPOHAM
[OCTPOCHUE TpPeyroibHUKa c MIOMOLIBIO I'MT.
OBiazieBaTb  TOHATHAMH  BIIMCAHHOM U
OIHMCAaHHOM  OKPYXHOCTEH TpEyrojbHUKA,
HAXOAWUTh LIEHTPBI 3TUX OKPY>KHOCTEH.
PemaTh ocHOBHBIE 337a4M Ha MOCTPOCHHUE:
yIJla, paBHOIO JAHHOMY; CEPEAMHHOro
MEPIEHANKY/sIpa TaHHOTO OTpe3Ka; MPSIMOH,
MpOXOAAIIeH uepe3 JaHHYl0 TOYKY U
MEPIEHIUKYIIPHON JTAHHOU MIPSIMOM;
GUCCEKTPUCHI TAHHOTO YIJIa; TPEYTOJbHUKOB
MO0 pa3IMIHBIM dJIEMEHTaM.
3HAaKOMUTBCSI C  HCTOPHEH  pa3BUTHA
TEOMETPHUH
[ToBTOpeHme, [loBTopenne u o00o0O0meHne | Pemats 3a1a4n Ha MTOBTOPEHHE,
00001IeHIEe OCHOBHBIX MOHSITHH M METOJOB |[HJUTIOCTPUPYIOLIHE CBSI3U MEXIY

[PA3INYHBIMUYACTAMHA KypcCa

8 kiacc (He MeHee 68 u)

HasBanue OCHOBHBIE BH/IBI ICSITEITBHOCTH DJNEeKTPOHHbBIE
pa3zaena(TemMsl) OcHOBHOE cojiep)KaHHe 00y4arommxcst (um¢possle
Kypca 0Opa3oBaTenbHbIC
(dancmoyacon) pecypcrr)




UYetslpexyron
bHUKY (12 9)

[Tapannenorpamm, €ero
MPU3HAKKU U CBOWCTBA. YacTHbIE
cITydan TapauIeIorpaMMoB
(IpSIMOYT OJILHUK, pomo,
KBaapar), WX TpPU3HAKA U
CBOMCTBA.

Tpamernusa. PaBHOOOKast
MPSIMOYT OJTbHASATPATICIIHH.

VnBoeHue MeIUaHEBL.
[eHTpasnbHast CHMMETPUS

u

I/I306pa>KaT}, 1 HaXOUTb Ha 4YC€PTECIKAX
‘IeTLIpéXyFOJ'II)HI/IKI/I PasHbIX BHIOB U
IMX3JICMCHTBI.

®dopmynupoBatb OTIpe/IeIICHHS:
rmapajiesorpaMma, — NpsIMOYTOJIbHUKA,
poMba,  KBajpara, TpareIHH,
[PaBHOOOKOW Tparenuy, NpsIMOYTOJIbHOM
TparenuH.

Jloka3plBaTh W HCIONB30BaTh IIPH
[peLIEHNH 3alad MPU3HAKW W CBOICTBA:
napajuiesiorpaMma, — MpsIMOYrOJbHUKA,
pomoOa, KBaJ[para, TpareIyH,
[PaBHOOOKOW Tpamelyy, mpsiMOyT OJIbHOM
TparenuH.
[TpuMeHsITh METO/T YABOCHUSI MEANAHbI
TpeyroJibHHUKa.
Hcronb3oBaTh 1M(POBBIE  PECYPCHI
IUIs MCCIIEIOBAHUS CBOMCTB M3Yy4aeMBbIX
buryp.

3HAKOMUTBCSI C HUCTOpPHEH pa3BUTHUS
reoMeTpuH

Teopema
daneca u
Teopema o
[IPONOPITOHATH
HBIX OTpE3Kax,
[MO100HEIE
TPEYrOIbHUKH
(15 v)

Teopema daneca u teopema

(6] MponopuruOHaJIbHBIX
OTpe3Kax.

Cpennss JIUHUS
TpeyronpHuKa. Tpamernus, ee
Cp€AHAA JIMHUA.

IIponopuronaibHble
OTpE3KH, MOCTPOCHUE
HYETBEPTOTO

MPOIOPIIMOHAILHOTO  OTPE3Ka.
CpoiicTBa 1eHTpa Macc B

TpeyroJIbHUKE.
[lomoGHBIE  TpPEyroNbHUKH.

Tpu MpU3HaKa noaoous

TPEyroJIbHUKOB.

IIpakTuueckoe npuMeHEHNE

ITpoBOAUTE TOCTPOEHUS € ITOMOILBIO
LUPKYIs W JIMHEWKH C HUCIOJIB30BaHHUE
reopeMbl  Qanmeca M TEOpEMBI O
MPOMOPLUUOHANBHBIX OTPE3KaX, CTPOUTH
YEeTBEPTHIN [IPOIIOPLIMOHAJIBHBII
OTPE3OK.

ITpoBOAUTE HOKA3aTENBCTBO TOTO, YTO
MEIMaHbl TPEYTOJIbHUKA IEPECeKatOTCs
B OJHOM TOYKE, U HAXOAWUTb CBSA3b C
LIEHTPOM MAacC, HAXOIUTh OTHOILICHHUE, B
KOTOPOM MEIMaHbl JENATCS TOYKOM MX
repeceyeHusl.

Haxonuth mono0HBIE TPEYroabHUKU
Ha TOTOBBIX 4YepTeXaX C YKa3aHUEM
COOTBETCTBYIOLIMX NPH3HAKOB MTOTOOHSL.

IPemarh 3a/1a4n Ha 1ogo00HbIE
TPEYrOIbHUKHI c ITOMOIIIBIO
CaMOCTOSITCIIBHOTO MOCTPOCHHSA
HepTe)Ked W HAXOKICHUSI TMOJ00HBIX
TPEYTrOJHHUKOB.

IIpoBoauTh JI0Ka3aTeIbCTBA c

MCII0JIb30BaHUEM ITPU3HAKOB TOI00HS.
Jloka3plBaTh TpH IpHU3HAKa IMOJ00MS

TPEyroJIbHUKOB.
[IpumeHsATh TONTydEHHBIE 3HAHMS NIPU
[peleHIH TEOMETPUYECKUX "

MPaKTUYIECKUX 3a/ad.
3HAKOMUTBCSI C HMCTOpUEH pa3BUTHA

reOMeTpuH




[Tnomans. [lonsitne 00 o6mei Teopun | OBianeBaTh NEPBUYHBIMU
Haxoxnenne  [ruromay. MpeICTaBICHUsIMA 00  o0mieil  Teopuu
rutonanen @opmynel s TUIOMAAW [[UTOLIAJH (mepbI), (hopmynupoBaTh
TPEeyroNEHUKOB (TPEYroJbHUKA, CBOWCTBAa  IUIOIIAAH,  BBUICHATH  HX
141 rapasuiesorpaMmma. HATJISITHBIA CMBICIT.

MHOTOYTOJIBHEIX |  OTHOIIEHNE wromanei | BwiBoguTh (hopmyisl TUTOLIATH
uryp. TPEyroJIbHUKOB c o0IMM [mapasienorpaMma, TPEYyroJIbHUKA,

[Tnomanu OCHOBaHHEM HJIM OOILEHBBICOTOMN. [Tpanenun u3 thopmys IUIOIAAH
M000HBIX Berurcienueiomazaeil CIoKHBIX [TPSMOYroibHUKA (KBaapaTa).
buryp (14 ) ¢uryp uepe3 pazOuenue Ha yacT | BrBomuThH ¢hopmyb IIOINAAN

MI0CTPOCHUE. BBITYKIIOTO ~ YETHIPEXYTOJbHUKA  Yepes3
[Tnomanu ¢uryp HaKI€TYATOH |TMAarOHAIM M Yroji MeXIy HUMH. Haxomurts
Oymare. oman  GuUryp, M300paKCHHBIX — Ha
ITnomamu momoOHBIX uryp. [KIeTdaTon Oymare, HCIIONIb30BaTh
Berurcienue riomajiei.3anaum ¢ [pa3oueHne Ha 4acTd U JIOCTPOSHHE.
MPaKTHYECKUM cozmepkanueM. | Pa3Ouparh  mpuMepbl  UCIIONB30BaHUS
Pemienne 3agady  C  [MOMOUIBIO [BCIIOMOTATENbHOM IUIOMIAAN JUIS PELICHHs
MeToIa BCIIOMOTaTEIbHON [F€OMETPUYECKHUX 3a/1ad.
[UIOIA 1 HaxomuTh mwiomaam mogo0HBIX (HTYP.
Bbraucnsite TUTOIIATH Pa3IMYIHBIX
MHOTOYTOJIbHBIX (PUTYD.
Pematrer 3amaum Ha  IUIoaAbr  C
MPaKTHYECKUM COJIEPKAHUEM

Teopema Teopema [MTudaropa, e¢ | Jloka3pIBaTh TeopeMy [Mudaropa,
[Tucaropa U |[OKa3aTeNIbCTBO U TNPHUMEHEHHE. [UCMOIb30BaTh  €¢ B IPAKTUYECKUX
Havaa OopatHasiteopema I[lucdaropa. BBIUMCIICHHSIX. dopmynupoBath
Tpuronomerpun | OnpeneneHue orpeieNeHHs TPUTOHOMETPUYECKHX
(10 q) TPUTOHOMETpUUECKUX  (YHKIMIA [(pYHKIMIT OCTpPOro yria, TMpoBEpsTh HX

OCTPOro yria, [KOPPEeKTHOCTb.
TPUTOHOMETPHUYECKHE BriBoauTh TPUTOHOMETPHYECKHE
COOTHOLICHHS B NPSIMOYIOJIBLHOM [COOTHOLICHHS B HPSIMOYT'OJIEHOM
TPEYTObHUKE. OCHOBHOE [TpeyroJbHUKE.
TPUTOHOMETPHYECKOE HccnenoBate  COOTHOLIGHHS — MEXKAY
TOXKAECTBO. CoOTHOLIECHHS [CTOPOHAMU B HPSMOYTOJIbHBIX
MEKTY CTOpOHAMHU B [TpeyroiibHUKax ¢ yriamu B 45° u 45°; 30° u
MPSIMOYTOJIbHBIX ~ TpeyroibHuKax (60°.
c yriamu B 45° u 45°; 30° u 60° | Hcnonb3oBath (OpMyJbl MPUBEICHUS U
OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIIECTBO
T HaXOXIEHUS COOTHOIICHUH MEXIy
TPUTOHOMETPHYECKIMHU GbyHKIMSIMI
[PA3IIMYHBIX OCTPBIX YITIOB.
[lpuMenATs  MOTydeHHblE 3HAHHA U
YMEHUSI I PELICHUH PAKTUYECKUX 3a1ad.
3HAKOMUTBCS C  HCTOpHEH  pa3BUTHUA
reoMeTpUH

Vsl B | Bmucanneile u  ueHrpanbhbie | DPopmMyaupoOBaTh OCHOBHBIE
OKPY>KHOCTH. YIIIBI, YTOJ MEXKAY KacaTelNbHOM W [ONpelelieHHs, CBSI3aHHbIE C YIJIaMH B
BricanHble ¥ [XOPAOH. YTIBI MEXKIy XOpIaMH U [Kpyre (BIHCAHHBIN YTON, IEHTPaIbHBIN
OIFCaHHbIC CEeKYILIMMH. YTOII).

YeTBIpeXyroipH | BrmcaHHbIC u onucanHple | Haxomuts BIIMCaHHbIC YIIIBL,
MKH. YeTBIPEXYTOJbHUKY, WX TPH3HAKH OMUPAIONIMECS HA OAHY YTy, BEIYUCISTH

KacarenpHble |1 cBoiicTBa. YTIIBI C TIOMOIIBIO TEOPEMBI O BIIMCAHHBIX
K OKpYXHOCTH. | [IpHMeHeHHe O5THX CBOWMCTB IIpH [yIiiaX,  TEOPEMBl O  BIMCAaHHOM
Kacanue [PCLLICHUU TEOMETPUYECKUX 3a/ad.  [deTBIPEXYTOJbHHKE, TEOpEMBbI 0
OKPYKHOCTEH BzauMHOe pacnonokeHHe JBYX |[ICHTpaJbHOM yriie. MccienoBath, B TOM

(13 v) OKpPYKHOCTEH. Kacarue [ucie ¢ moMompi mH(POBEIX PECYPCOB,

OKpY)KHOCTEH BIIHCAHHbIC u OIMCaHHbBIC
YETBIPEXYTOJbHUKH,  BBIBOAUTH  HX

CBOICTBa M NPH3HAKH.
Hcnonb3oBath 3T CBOMCTBA U




MPU3HAKU MIPpHU PCIICHHUU 3a1a4

IToBTOpeHwUe,
0000IIIeHIE
sHaHui (4 9)

[ToBTOpEHUE OCHOBHBIX IMOHSATHI
1 METOJIOB KYPCOB

7 u 8 xiaccos,
3HAHUI

00001IEHE

Pemate  3a7aud  Ha  TOBTOPEHHE,
MILTIOCTPUPYIOIITHE CBSI3U MEKITY
Pa3IMYHBIMKM YacTSIMH Kypca

9 kaacc (He MeHee 68 1)

HazBanue OCHOBHBIE BUBI AEITEILHOCTH DIIeKTPOH
pasnena (TeMbl) OCHOBHOE COfIep)KaHHE 00y4aroIuXCst HBIC
Kypca (4Hcio (1dpoBbie
4acoB) o0pa3zoBat
eJIbHbIE
pecypchl)
Tpuronomerp | Omnpenenenue DopmynupoBaThb OIpENEICHUS
st TeopeMmbl TpUrOHOMETPUUECKHX (GYHKUMH TPUTOHOMETPUYECKUX (YHKUUH TYNIBIX H
KOCHHYCOB ulyrnoB or 0° nmo 180°. KocuHyc U [IpsIMBIX YTJIOB.
CHHYCOB. CHHYC IIpAMOrO M Tymoro yria.| BbeBoiuTh TeopeMy KOCHHYCOB H
Pemmenue Teopema kocunycoB. (O000IIEHHAS) TEOPEMYCHHYCOB (C paalyCcOM OIMHMCAHHOMN
TPEYTOJBHUKOB [TeOpeMa CHHYCOB (C  paIudycoM |OKPYKHOCTH).
(16 ) OIMMCAHHON OKPY>KHOCTH). Pemrate TpeyronbHUKH.
Haxoxnenne pmH cropoH wu| Pemarts [IPaKTUYECKNE 3a7a4H,
BEIMYMH  yIJIOB  TPEYrOJbHUKOB. CBOASIIMECS K HAXOXKACHHUIO Pa3IIMUHBIX
@Dopmyna TIOMAAN TPEYTrOJbHUKA PIEMEHTOB TPEYT OJIbHUKA
yepe3 JIBe CTOPOHBI U YroJl MEXIy
HUMH. Dopmyna IUIOIIA 1
YEeTBIPEXYTOJIbHUKA — 4epe3 ero
MaroHald W yrol MEKAY HUMH
IIpakTuueckoe NPUMEHEHHUE
TOKa3aHHBIX TEOPEM
[IpeoOpazoBan | Ilomstme o mnpeoOpazoBanmm| OcBamBaTh  IOHATHE  MPeoOpa3OBaHUSA
e OA00MS. [[TOXO0US. COOTBETCTBEHHEBIE [[TOT00HS.
Metpuueckue PIeMEHTHl  MOMoOHBIX  ¢uryp.| MccrmemoBaTh OTHOILIEHHE JIMHENHBIX
cootHomreHus B [Teopema 0 MIPOM3BEACHUN PIIEMEHTOB ~ (uryp Tmpu  TNpeoOpa3oBaHUN
OKPYXHOCTH OTPE3KOB ~ XOpJ, Teopema O [MOmo0us.
(10 ) TPOM3BEICHUH OTPE3KOB CEKYyINX,| HaxomuTth TIPUMEPEI mo00ws B
TeopeMa O KBaJipaTe KacaTeNIbHOM. [OKpYKaOLEH AelCTBUTENBHOCTH. BhIBOINUTH
IMpumenenne B peLIeHNH [METPHUIECKHE COOTHOIICHUSA MEXIY

TEOMETPUICCKHUX 3a1a4

OTPE3KaMU XOpJ, CEKYIINX M KaCaTECIIbHBIX C
MCIIOJIb30BAHHUECM BITHCaHHBIX YIrjoB n
HOZ[O6HI>IX TPCYTOJIbHUKOB.

Pemate TCOMCTPUYCCKUEC 3aJa4u U 3ada4n
13 peanLHoﬁ JKH3HKM C HCIIOJBb30BaAHHUEM
HOLIO6HLIX TPCYTOJIbHUKOB.




Bexkropsi(12 u)

Onpenenenue BEKTOPOB,
CIIOKEHHE U Pa3HOCTb BEKTOPOB,
[YMHO)KEHHE BEKTOpa Ha YUCJIO.
DU3HUUECKUT M TeOMETPUUYECKHN
CMBICII  BEKTOpOB. Paznoxenue
BEKTOpa IO ABYMHEKONIMHEAPHBIM
BekTopam.KoopanHaTsl BeKTOpa.

CkansipHoe HPOU3BE/ICHHE
BEKTOPOB, €ro TPUMEHEHHUE It
HAaXO)KJCHUS JUIMH U YIJIOB.

Pemenve 3amau ¢ momomipro
BEKTOpOB. IIprMeHeHHe BEKTOpOB
I pelleHns3a1a4 KUHEMaTUKUA 1
MeXaHUKU

Hcnonp30BaTh BEKTOPHI KaK HAIIPABIICHHEIC
OTpPE3KH,  HUCCICNOBAaTh  T'€OMETPUYCCKHI
(mepemMerienre) UQU3MUSCKUA (CHTa) CMBICITBI
BEKTOPOB. 3HATH ONPCACICHUS CYMMBI H
[PA3HOCTH BEKTOPOB, YMHOXKCHHUS BEKTOpa Ha

IHUCIIO, HCCIICIO0BATh FeOMeTpI/I‘-IeCKI/Iﬁ n
(1)H3quCKHﬁ CMBICJIbI OTHUX onepaunﬁ.

Pematp TCOMETPUICCKHUEC 3aga4yun C
MCITOJIb30BAHUEM BEKTOPOB.

PacknanpiBaTh BCKTOp 10 JABYM
HCKOJUIMHECApHBIM BEKTOpaM.

Hcnons3oBaTh CKaJIsIpHOC TIPOU3BCJACHHE

BEKTOPOB, BEIBOJAUTH €T0 OCHOBHBIE CBOWCTBA.
BbruucnaTe cyMMy, pa3HOCTb U CKAJISIPHOE
MPOU3BEIEHNE BEKTOPOB B KOOPMHATAX.
[IpuMeHATH CKaJNIpHOE MPOU3BEACHUE [UId
HAXOXKICHUS JUIMH U YIJIOB

JlexapToBbI JexapToBbl kKoopauHaThl Touek | OcBaMBaTh  MOHSATHE  MPSIMOYTONBHOMN
KOOpAMHATHl Ha [HA MJIOCKOCTH. CHCTEMBI KOOpJIMHAT, JIEKapTOBBIX
[JIOCKOCTH VpaBHeHHe TpsMON. YTJIOBOM [KOOpAMHAT TOYKH.

(9 ) KOO((PHUIMEHT, TaHIeHC  yrJia BeiBonuTh YpaBHEHUE psAMOK U
HaKJIOHA, rapaijieIbHbIE U (OKpYKHOCTH. BblensaTe MOJIHBIM KBaapar
MEPIECHAUKYIISIPHBIC MPAMBIC. JIJISL HaX0XICHUA LECHTpa u panuyca

YpaBHeHHe OKpPY>KHOCTH. [0KPY’KHOCTH TIO €¢ YPaBHEHHIO.
HaxoxeHne KoOpauHAT Touek | PemaTe 3agadyd Ha HaxOXKJICHHE TOYEK
MepeceyeHnss OKPYKHOCTH M [IEPECeUEHHUs] TMpsIMBIX U OKPY)KHOCTEHl ¢
rpsiMoi. MeTos KOOpAMHAT NpPHU  [IOMOIIbIO METOJa KOOPAUHAT.
[pEIICHNH T€OMETPHYECKHX 3a7au. Hcnonb30BaTh CBOMCTBA YTIIOBOTO
Hcnonb3oBanue merona [koddduireHTa npsMoN MpH pelleHuH 3ajad,
KOODIMHAT B  NPAKTUYECKUX |1 OMPENENCHUS PACIONIOKCHUATIPIMOMN.
Bajadax [IpuMeHATh KOOPAMHATHI TPU PEIICHUN
TEOMETPHUYCCKUX U MPAKTHYECKUX 3a1ad, s
MOCTPOCHUS  MAaTeMaTHYeCKUX  MoJeneit
[peabHBIX 3a/1a4 («METOJ] KOOPIUHATY).
ITonmp30BathCs JUIS MTOCTPOCHUS u
MccienoBaHui 1TM(PPOBBIMH PECYPCaMH.
3HaKOMHUTBCS €  HCTOpHEH  pa3BUTHS
TEOMETPHH
IIpaBunbHbIE IIpaBunbHBIE MHOrOyrosibHUKH, | DopmynupoBaTh OIpeieaeHue

MHOTOYTOJIbHHUKH. [BBIYMCICHHE MX 3JIEMEHTOB. UHCIIO [MPaBIIBHBIX MHOTOYT'OJIBHUKOB, HAXOAUTh

JlmuHa A W JUIMHA OKPY)KHOCTH. [[nHHA MX 3JEMEHTHI.

OKPY)KHOCTH  H|IyrHm  OKpyKHOcTH. Panmannas| Ilomp3oBatbes MTOHATHEM JUTHHBI

TUIOmAIb Kpyra. [Mepa yria. OKPY>KHOCTH, BBEACHHBIM C IOMOIIBIO

Brrauncnenne [Imomans  kpyra ®W  €ro [IpaBHIBHBIX MHOTOYTOJTHHUKOB,

TTOIIaaeH PIEMEHTOB (CEKTOpa WM CETMEHTA). [OIPENeNATh YHCIO MM, [UIMHY JOyTH U

(8 u) Brraucnenne miomaneii  Guryp, paIdaHHYI0 MeEpy yIia.

IBKJIFOYAIOIIUX 3JIEMEHTBIKpYTra

IIpoBoauTh nepexo OT paguaHHON Mepbl
yIJIa K TpaaycHON U Hao00poT. OnpenensiTs
TUIOIIAb KpyTa.

BeBonute ¢opmynsl (B TpamycHOW u
[painaHHON Mepe) Iy IJTUH AYT, TUTOMaaeit
CEKTOPOB M CETMEHTOB.

Breraucnars TI0IIa 1 tduryp,
BKJITFOUAKOIIIUX BJICMCHTBI OKPY>KHOCTH
(kpyra).

HaXOHI/ITI) mIomaan B 3aJadyax peaJ’IBHOﬁ
PKH3HHU




JBroKeHUs IonsTHe 0 IBIOKeHNH | Pa3OupaTh TpUMEpHI, HILTIOCTPUP YIOIIUE

[UIOCKOCTH TIOCKOCTH. [TapannenbHbIl MOHATUS —JBUXKEHUS, UEHTPOB U Oce
(6 4) MEepPEeHoc, MOBOPOT M CHUMMETPHSL. [CUMMETPHH.

Ocu ¥ LIEHTPBICUMMETPHH. DopMynupoBaTh onpeaeneHus

IIpocreiitirie mpUMEHEHHs B [apaJJIIbBHOTO TIEpEeHoca, IOBOpOTa U

[pELLIEHNHU 3a/1a4 0CeBOM  CHUMMETpHHU. BriBoguts  MX

CBOICTBA, HAXOAUThH HEMOJBU)KHBIETOUKH.

HaxonuTe 1EHTpPHl U OCH CHUMMETpHI
nmpocTeimmx Guryp.

[IpuMensaTs NapaienbHBI NepeHoc u
CUMMETPHIO MIPU PELICHUN F€OMETPUIECKUX
Banay (pa3oupaTh IpUMEPHI).

Wcnonp3oBate Ui MOCTPOEHHA U
MCCIIeIOBaHUN II(POBBIC PECYPCHI

[ToBTOpeHue IToBTOpeHue ocHOBHBIX | OmepupoBaTh  NOHATUSMH:  (HTYpa,
00o0nIeHue, MOHSTUI W METONIOB KypcoB /—9 [Touka, mpsiMas, Yrol, MHOI'OYTI'OJIbHHK,
cucTeMaTH3alys  |KJIACCOB, 00o01IeHue W [paBHOOGAPEHHBI W PaBHOCTOPOHHMUI
3HAHMIA cucTeMaTH3alys 3HaHUH. TPEeYroJbHUKH, MPSIMOYTOJIBHBIN

(7 9) [Ipocreiime reoMeTpuyYecKHe [TPEyroibHUK, MEAWaHa, OWCCEeKTpuca |
(burypsr U HxX CBOICTBA. [BBICOTA TPEYTOJIbHUKA, Mapajenorpamm,
l3mepenue TeOMETPHUYECKHX [POMO, MPSIMOYT OJIEHUK, KBaJpar,
BenUYMH. TpeyronbHUKY. Tpamemnus; OKpPYKHOCTb, KacaTelbHas;

[TapannensHbie U [paBEHCTBO u noygooue ¢uryp,
MEepIeHIUKYIISPHBIC MIPSIMBIE. TPEYroJIbHUKOB; MapaieIbHOCTh u

OKpyXHOCTB u KpYT. [MEepIeHAUKYISIPHOCTh  TPSAMBIX,  YIoJ
['eoMeTpudeckne  TOCTPOCHUS. |[MEXKIY MPSMBIMH, CUMMETPUHU
YTyl BOKPYKHOCTH. BIucaHHbIE |[0THOCHUTENBHO TOYKM MW IPSIMOM; JJIMHA,
1 OIMCAHHbIE OKPY)KHOCTH [pacCTOSIHUE, BEIMYMHA YIJa, IUIOalb,
MHOroyroiabHukoB. llpsaMas u [mepumerp.

OKPY>KHOCTb. UeThIpeéXyronbHuKy. | lcmomb3oBath (GopMysibl: mepuMmerpa u
BroycanHble M ONMCAHHBIGIUIOMAJM  MHOTOYTOJBHUKOB,  JUIMHBI
METHIPEX YT OTbHUKH. OKPY>KHOCTH M IUIOMIATH Kpyra, o0beMa
Teopema Iludaropa u Hauasa [IPSIMOYroJILHOrO Mapajuielenuesaa.
rpuroHomerpun. Pemienue obmux | Onepuposath MOHSITUSIMU:
TPEyroJIbHUKOB. MpsSIMOYroJibHAasE ~ CUCTEMa  KOOPJUHAT,
[IpaBunbHBIE BEKTOp; HCIIOIb30BaTh STH IOHATHUS UL
MHOTOYT OJIbHUKH. MPEICTABICHUS. JaHHBIX U pEIICHUs
[Tpeobpa3zoBanus IJIOCKOCTH. [3aJa4, B TOM YHUCIE W3 APYTHX Y4eOHBIX
J{BrOKEeHMSI. ITomoGue. [mpeaMeToB. Pematsn 3a7a9u Ha
CumMeTpust. MOBTOPEHHE OCHOBHBIX MIOHSTHUH,
IImomane. Boluncnenue [piurocTpanuio CBsI3el MEXIY
rtomaneit. Ilnomany mogoOHBIX [pa3IMYHBIMH YacTMH Kypca.
buryp. Bribupats MeTOx TS pelieHus
JlekapToBbl KOOpAMHATHI Ha [3a/lauu.
MIOCKOCTH. Pemars 3amayl U3 IIOBCEIHEBHOU
BekTopbl Ha III0OCKOCTH PKI3HA

2 30ecy npedcmasnenvl eMeHmMbl COOEPICAHUA Kypca, uzyyasuiuecs 6 5—8 xunaccax u
mpeobyrowue nogmopenus, 060owenus ucucmemamusayuu. Oopawamvbcs K 9momy mamepuany
MOJICHO 8 8UOe aKyeHma Ha 3asepuiaoujem smane uzyierus Kypca 9 kiacca uiu pacnpeoensms
1O COOMBEMCMEYIOWUM MEMAMULECKUM PA3OCTAM, U3VHAEMbIM 8 MeYeHUe YUeOH020 2004.

ITpu pazpaGotke pabodyell mMporpamMmbl B TEMAaTHUECKOM IUIAHUPOBAHMU JIOJDKHBI OBITH
YUTEHbl BO3MOKHOCTH HCIOJb30BAaHUS IEKTPOHHBIX (UM(POBBIX) 00pa30BaTENBHBIX
pecypcoB, SBISIOLUXCS  y4eOHO-METOMUECKUMHU MaTepHagaMu (MynpTUMEUITHBIE
MIPOrpaMMBbl, SJIEKTPOHHbBIE YIE€OHUKH U 3aJaUHUKHU, FIEKTPOHHBIE OMOIMOTEKH, BUPTYyalbHbIE
1a00paTOpPHM, WUIPOBBIE NMPOrPAMMBbI, KOJUIEKIMH IU(PPOBBIX 00pa3zoBaTeIbHBIX PECYPCOB),
UCTOJb3yeMbIMU Ui  OOy4eHHsT W BOCHUTAHMSA pPa3IMYHbIX TPYNI TMOJIb30BaTENEH,
MPEJCTaBICHHBIMU B 3JEKTPOHHOM (IIM(POBOM) BUIEC U pEATU3YIOUIMMH IHJAKTHUECKUE



BozMokHocTH  UKT, coxmepkaHue KOTOPBIX  COOTBETCTBYET 3aKOHOJATENBCTBY 00
oOpa3oBaHUH.



INPUMEPHASA PABOYAA IMPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHKA».7-9 KJIACCBI

HEJIN U3YYEHMA YYEBHOI'O KYPCA

B coBpemenHOM 1H(POBOM MHUpPE BEpPOSATHOCTh W CTAaTHCTUKA IPHOOPETAIOT BCE
OO0JIBIITYI0 3HAYMMOCTh, KaK C TOYKM 3PEHUS NMPAKTUYECKUX IMPHIOKEHHH, TaK M MX POJU B
o0Opa3oBaHuM, HEOOXOJMMOM KaXJAOMY 4UeloBeKy. Bospacraer umcino mnpodeccuii, mpu
OBJIAZICHUU KOTOPBIMH TpeOyeTcsi Xopornas 0a3oBas MOArOTOBKAa B OOJIACTH BEPOSITHOCTU U
CTaTUCTHKH, TaKas IOATOTOBKA BaKHA JUIS MPOJOJDKEHHs OOpa3oBaHWs W JUIS YCICUTHOU
npoheccHOHaTbHON Kapbephl.

Kaxprii 4enoBek TOCTOSHHO TPUHUMAET PENICHHWsS Ha OCHOBE HMMEIOUIMXCS y HEro
JTaHHBIX. A JUI1 00OCHOBAHHOTO TIPUHSTHS PEIICHHUS B YCIOBHSX HEIOCTaTKa WM H30BITKA
nHpOpMaUu HEOOXOAUMO B TOM YHCJIE XOPOIIO C(POPMHUPOBAHHOE BEPOSITHOCTHOE U
CTaTUCTHUYECKOE MBIIUICHHUE.

NmenHo m0O3TOMY OCTpO BCTajla HEOOXOIUMOCTh C(HOPMHUPOBATH Yy OOyUYaIOIIMXCS
(YHKIIMOHAJIBHYIO TPaMOTHOCTb, BKIIOYAIOIIYI0 B ce0sf B KadecTBE HEOTHEMIIEMOM
COCTABIISIONICH yMEHHWE BOCIPHHMMATh W KPUTHUECKH aHAIM3UPOBATh HWH(MOPMAIIHIO,
MPEJCTaBICHHYI0 B pa3IMYHBIX (opMax, TMOHUMATh BEPOSITHOCTHBIM XapakTep MHOTHUX
peaTbHBIX MPOIECCOB W 3aBUCHMOCTEH, NMPOU3BOJIUTH MPOCTEHIINE BEPOSTHOCTHBIE PACUCTHI.
3HaKOMCTBO C OCHOBHBIMH MPHHIIMIIAMH cOOpa, aHajau3a W TPEICTABICHUS ITaHHBIX W3
pa3nuuHbIX cdep JKM3HM OOIlecTBa M TocyAapcTBa MpuoOmaeT oO0yJaromuxcs K
oOIIeCTBEHHBIM  WHTEpecaMm. V3yueHHWe OCHOB KOMOWHATOPHKH DPa3BUBACT HAaBBIKA
opraHuzauu rnepedopa ¥ IMOJCYETa YUCIa BAPHAHTOB, B TOM YHCJIE, B MPUKIATHBIX 3a1adax.
3HAKOMCTBO C OCHOBaMH TeOpuu TpadoB CO3MaCT MaTEeMaTHYECKUW (yHIaMEHT s
dhopmMupoBaHUs KOMIIETCHIIMA B 00nacTy MHGOPMATHKK W U(PPOBBIX TexHoJOTHH. [ToMumo
3TOTO, MPU U3YUYEHUU CTATHUCTUKH M BEPOSATHOCTH 00OTALIAOTCS MPEJCTABICHUS yJallluXCsl O
COBPEMEHHOM KapTHHE MHpa U METOJaxX ero HccieloBaHus, GOpMUpPYETCS MOHUMAHHE POJIU
CTaTHUCTUKM KaK MCTOYHUKA COLMAIBHO 3HAUYMMOM MHGOpManuu U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIICHUS.

B cooTBercTBMM ¢ JaHHBIMH LEISIMH B CTPYKTYpe MporpamMMbl ydeOHOro Kypca
«BeposTHOCTh M CTAaTUCTHKA» OCHOBHOM IIKOJBI BBIACIEHBI CIEAYIOUIUE COJePKATEIbHO-
Meroauyeckue JuHUM:  «lIpencraBieHne  JaHHBIX M OMMCATelIbHAas  CTATUCTHUKAY;
«BeposaTHOCTBY; «eMeHThl KOMOMHATOPHUKNY; «BBeaeHue B Teoputo rpadoBy.

Copnepxanne nuHuu «lIpeacraBieHue NaHHBIX W ONUCATENbHAS CTATHUCTHUKA» CIY)KHUT
OCHOBOI U151 (pOpMHPOBAHUS HABBHIKOB PAaOOTHI ¢ HHGOpPMAIUE: OT YTECHHUS U HHTEPIIPETALUU
uHdopmaluy, NTPEICTaBICHHONW B TabnuIax, Ha auarpamMmmax u rpadukax g0 coopa,
MpEJICTaBICHUS] M aHallu3a JaHHBIX C KCIOJIb30BAHHUEM CTATUCTUYECKUX XapaKTEPUCTUK
cpemnHUX U pacceuBaHus. Pabotas ¢ JgaHHBIMH, OOydarol[uecss ydaTCs CUYUTHIBaThb U
WMHTEPIPETUPOBATh JAHHBIC, BBIABUIATh, APTYMEHTHPOBATh U KPHUTUKOBATH MpOCTEHIINe
TUIOTE3bl, Pa3MBIIUIATH HaJ (aKTOpaMu, BBI3BIBAIOIIMMH HW3MEHYMBOCTH, M OIEHUBATh HX
BIIMSIHUE HA pacCMaTPUBAEMbIE BEJIMYUHBI U TIPOLECCHI.

WHTynTHBHOE  TpeACTaBI€HHE O  CIy4yallHOH  M3MEHUYMBOCTH,  HCCIIEOBAaHUE
3aKOHOMEPHOCTEH M TEHJIEHIIMI CTAaHOBUTCS MOTUBHUPYIOLIEH OCHOBOW Ul M3y4EHUS TEOPHU
BepOATHOCTEH. bosbIioe 3HaueHne 3/1eCh UMEIOT MPAKTUYECKHUE 3a1aHuUsl, B YACTHOCTH OIIBITHI
C KJIACCHYECKUMHU BEPOSTHOCTHBIMU MOJIEIISIMH.

[ToHsiTHE BEPOATHOCTH BBOJMTCS Kak Mepa MpaBaomnoo0us ciydaiiHoro coositus. [Ipu
U3yYeHUH Kypca oOydaroluecsi 3HAaKOMATCS C MPOCTEHIIMMH METOJaMU BBIYMCICHHUS
BEPOATHOCTEH B CIIy4yalHBIX OSKCIHEPUMEHTaX C PABHOBO3MOXHBIMH AIIEMEHTAPHBIMU
UCXO0JIaMH, BEPOSTHOCTHBIMHM 3aKOHAMHM, TO3BOJISIOUIMMH CTaBUTh U peIlaTh 0ojiee CIOXKHBbIE
3amaun. B Kypc BXOJSIT HadajabHBIC MPEICTABICHHS O CIYYalHBIX BETMYMHAX M UX YUCIOBBIX
XapaKTepPUCTHUKAX.

Taxke B pamMkKax »3TOro Kypca OCYIIECTBIJISIETCS 3HAKOMCTBO OOYYalOUIUXCS C
MHO>KECTBAMU U OCHOBHBIMU OTIE€paIsIMH HaJl MHOXXECTBAMH, PACCMATPUBAIOTCA MPHUMEPHI



MPUMEHEHHUS [T PEIIeHUs 33/1a4, a TAKXKE MCIOJIb30BAaHMUs B APYTHX MaTeMaTHUYECKUX Kypcax
U y4eOHBIX MpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B 7—9 xmaccax um3yuaercs Kypc «BepoATHOCTh M CTaTUCTHKa», B KOTOPBHIA BXOIST
pasmensl: «lIpencraBnenne  MaHHBIX M ONHUCATEIbHAs CTATUCTHKA»; «BeposTHOCTBY;
«DneMeHThl KOMOMHATOPUKNY»; «BBeaeHne B TEOpHUIO IpadoBy.

Ha m3ydenue naHHOTO Kypca OTBOIUT | y4eOHBIN 4ac B HENENIO B TEYCHUE KaXIOTO
roga oOyuyenus, Bcero 102 yyeOHBIX yaca.

COAEPKAHUE YYEBHOI'O KYPCA (IO 'OJAM OBYYEHMUSI)

7 KkJaacc

[IpencraBnenne maHHBIX B BUAE TAaONWI, auarpamm, rpadukoB. 3amoIHEHHE TaOIHII,
YTEHHUE U NTOCTPOCHHE TUarpaMm (CTOJIOMKOBBIX (CTOJIOUATHIX) U KPYTrOBbIX). UTeHue rpagukoB
peanbHBIX TporieccoB. V3BneueHne MHPOPMAIMU W3 JAWArpaMM U TaOJHII, WCIIOJL30BaHUE H
WHTEPIpETans JaHHbIX.

OrnucarenpHas CTaTUCTUKA: CpelHee apudmeTudyeckoe, MearuaHa, pasMax, HanOoJibliee u
HaMMEHbIIIee 3HaYCHUsT Ha0opa YMCIIOBBIX JTAaHHBIX. [IpuMepsl cirydailHOW M3MEHUMBOCTH.

CrnyyaiiHblll SKCIEPUMEHT (OMBIT) U ciaydaiiHoe coObiTHe. BepostHoCcTh U yacToTa. Posb
MaJIOBEPOSITHBIX W TPAKTUYECKH JOCTOBEPHBIX COOBITHIA B MpHUpOJe U B oOmecTBe. MoHeTa u
UTpaAIbHASI KOCTh B TEOPHH BEPOSTHOCTEH.

I'pad, Bepmmnua, pebpo. Crenenp BepmmHbL Yucio pedep W CyMMapHas CTENEeHb
BepminH. [Ipeacrasnenue o ces3Hoctu rpada. llenmw u nukiel. [Tytu B rpadax. O6xoxa rpada
(DiinepoB myTh). IIpencraBnenue 06 opueHTHpoBaHHOM Tpade. Pemenue 3amay ¢ momMoImibIo

rpados.

8 KJacc

[IpencraBieHre NaHHBIX B BUAC TaONHII, auarpamMm, rpaukoB. MHOXECTBO, DJIEMEHT
MHOKECTBa, IOJMHOXKecTBO. Ornepanuyd HajJ MHOXXECTBAMH: OOBEIMHECHHE, IIepeceUYCHHE,
noronHeHne. CBOMCTBA oOIepanyii HaJl MHOXECTBAMH: IIEPEMECTUTEIIBHOE, COYeTaTeIbHOe,
pacnpeenuTeNbHOe, BKIOYeHHS. Mcnoap3oBanue rpaduyueckoro MpeacTaBiICHUS MHOXKECTB
JUISL ONTMCaHMsI PeaIbHBIX MMPOIIECCOB U SBJICHUH, IPHU PEIICHUN 3ajad.

N3mepenune paccenBaHMs AaHHBIX. Jucnepcus M CTaHIAPTHOE OTKJIOHEHHE YHCIIOBBIX
HaOopoB. /lnarpamMmma paccenBaHHs.

DneMeHTapHble COOBITUS ciydaiiHoro omnbita.CioydaiiHele coObiTusi. BepositHoCTH
coObITHil. ONBITEI ¢ PaBHOBO3MOXXHBIMHU JJIEMEHTAPHBIMHU COOBITUSIMU. CiydalHBII BBIOOP.
CBsi3b M@Ky MAJOBEPOSTHBIMU M IPAKTHYECKH JOCTOBEPHBIMU COOBITHSIMH B MPUPOJE,
oOlIeCTBE U HayKe.

HepeBo. CBolicTBa JepeBbEB: €MUHCTBEHHOCTD MyTH, CYIIECTBOBAHNE BUCSYEH BEPIIMHBI,
CBSI3b MEXJy YHUCIOM BeplIMH u uuciompedep. [IpaBmiio ymHOxeHus. Permienue 3amau c
nomoieio rpados. IIpoTuBomonoxkusie coObiTus. Juarpamma Oiinepa. OObenuHeHHE U
nepeceyeHne coObITUi. HecoBmecTHble coObITHs. DopMyna CIOXKEHHUS BEPOSITHOCTEH.
YcioBHas BEPOSITHOCTD.

[IpaBuno ymHoxenus. HesaBucumbie coObitus. [IpencraBineHune sKcepuMeHTa B BUIC
nepeBa. PemieHue 3aqady Ha HAaxXOXKJICHHE BEPOATHOCTEW C TMOMOIIBIO JepeBa CIy4ailHOTO
AKCIIEPUMEHTA, JuarpamMm Diiepa.

9 kiace
[IpencraBnenne JaHHBIX B BUAE TAaOMUI, qUarpamMm, rpaduKoB, HHTEPIPETALUs TaHHBIX.
UrteHue u mocTpoeHue TaOiuIl, JuarpamMmm, rpaikoB M0 peaabHBIM JaHHBIM.



ITepecranoBku u (akropuan. Coderanus u uuciao coderanuit. Tpeyrompuuk [lackas.
Pemienue 3a1a4 ¢ UCNOIb30BaHUEM KOMOMHATOPHUKH.

I'eomerpuueckas BepoaTHOCTh. CiydaliHbIN BBIOOP TOYKH W3 (UTYphl HA TUIOCKOCTH, 3
OTpE3Ka U U3 AYI'M OKPYKHOCTH.

Wcnpitanne. Ycenex u Heymaua. Cepus ucnelTaHui 10 nepBoro ycmexa. Cepus
ucnelTanuii beprynnu. BepositHocT coObITHH B cepuu ucnblTaHUuil bepHyim.

CnyyaiiHast BeNMUYMHA M pacHpelesieHne BepoATHOCTeW. Maremarnyeckoe 0XHJIaHUE U
mucnepcus. [IpuMepbl MareMaTnuecKoro 0XKMAAHUS KaK TEOPETUYECKOTO CPEIHETrO 3HAYEHUs
BEJINYMHBI. MaTeMaTH4eCcKoe OKUJIaHNE U JUCIIEPCHs] CIy4allHOW BEJIIMYMHBI YHUCIO YCIEXOB
B CEpUHU UCIBITAaHUN bepHymum».

[lonsite o 3akoHe OonpIIKMX uwncenl. M3mepeHune BEpOSTHOCTEH C MOMOIIBIO YaCTOT.
Ponb u 3HaueHne 3akoHa OOJIBIIMX YUCENT B IPUPOJIEC U OOIIECTRBE.

[IJIAHUPYEMBIE TIPEJMETHBIE PE3VJIbTATBI OCBOEHUSI TIPUMEPHOU
PABOYEN ITPOI'PAMMBI KYPCA (ITO TOJIAM OBYUYEHUS)

[IpenMeTHBIC pe3ylIbTaThl OCBOCHUS Kypca «BeposTHOCTh U cTatucTuka» B 7—9 Kiraccax
XapaKTEPU3YIOTCS CAEAYIOMUMHI YMEHHUSIMU.

7 kJaace

* Yurare mHGOpPMAIIHIO, TIPEACTABICHHYIO B TaOMWIax, Ha AWArpaMMax; MPeACTaBIsSITh
JaHHBIE B BUJIE TAOJIMIl, CTPOUTH AWArpaMMbl (CTOJIOMKOBBIE (CTOJIOYATHIE) U KPYroBBIE) TIO
MAacCUBaM 3HAYEHHUI.

* OnMchIBaTh W HMHTEPIIPETUPOBATH PEAbHBIE YHCIOBBIE JTaHHBIC, MPEJACTABICHHBIC B
Ta0nuIax, Ha quarpaMmax, rpadukax.

* lcnonp30oBaTh A5 OMUCAHMS JAHHBIX CTATUCTUYECKUE XapaKTEPUCTHKHU: CpeIHee
apudmernyeckoe, MeMaHa, HauOOJbIIee 1 HAUMEHbIIIee 3HAUCHUS, pa3Max.

* IMeTh TIpe/ICTaBIICHHE O CIIYYalHOW W3MEHYHMBOCTH Ha MpUMepax IieH, (pu3nyeckux
BEJIMYMH, aHTPONOMETPHUYECKUX JAaHHBIX; MMETb MPEACTAaBIEHUE O CTATUCTHYECKON
YCTOWYHUBOCTH.

8 ki1acc

. W3Bnekars u npeoOpa3oBbIBaTh HH(POPMALIHIO, TIPEACTABICHHYIO B BUJIE
TabnuL, AuarpamMm, rpaduKoB;IpeICTaBIsATh JaHHbIE B BUAE TaOIUL, AUArpamm, rpaduKoB.

* OnuceIBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IMOKa3aTeNel: CpeAHUX 3HAuCHUN U
Mep paccerBaHus (pa3Max, TUCIEPCUs U CTaHIAPTHOE OTKIOHEHHE).

* HaxoauTh 4acTOTHl YHCIOBBIX 3HAYEHMM M YacTOThl COOBITHI, B TOM YHCIE IO
pe3yibTaTaM U3MEpeHH U HaOIIOJCHUIA.

* Haxonuth BEpOATHOCTH CHy4dailHBIX COOBITHII B OMbITaX, 3Has BEPOATHOCTU
AIIEMEHTAPHBIX COOBITHH, B TOM YHCIE B OMBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTApHBIMU
COOBITHSMH.

* Mcnonb3oBath rpaduyeckue MOJIENH: IEPEBO CIAYYaHOTO SKCIEPUMEHTA, JAUarpaMMbl
Diinepa, yucaoBas MpsMasi.

* OnepupoBaTh MOHATUSMU: MHOXKECTBO, MOJMHOKECTBO; BBINOJHITH OMNEPALUU HaJl
MHOKECTBAMU: 00bEIUHEHHE, TIEPECeUCHHE, OTOJHEHNE; IEPEUUCIIATh SJIEMEHThI MHOMXKECTB;
MIPUMEHATHh CBOWCTBA MHOKECTB.

* Ucnonb3oBath Tpaduyeckoe MpeAcTaBICHHE MHOXKECTB M CBSI3€H MEXIy HUMH s
OTIMICaHUs TPOIIECCOB W SBJICHHIA, B TOM YHWCJIE MPU PEIICHUM 3a7ad U3 JPYTUX y4EOHBIX
MPEAMETOB U KYpPCOB.

9 knace

* l3Bnekate u mpeoOpa3oBbIBaTh WHGOPMAIIMIO, TMPEICTABICHHYI0 B pa3IMYHBIX
WMCTOYHUKAX B BHJIE TaONHUIl, IUarpamMm, rpadukoB; MPEICTaBISATh JaHHbIC B BHJE TAOJMHII,
auarpamm, rpadukosB.

* Pemrath 3a7auu OpraHM30BaHHBIM MEPEOOPOM BAPUAHTOB, a TAKXKE C MCIIOJIH30BAHHEM
KOMOWHATOPHBIX MPABUI U METOIOB.



* Mcrionp30BaTh ONMCATENbHBIE XAPAKTEPUCTUKU JJII MAaCCHBOB 4YMCIIOBBIX JAHHBIX, B
TOM 4MCJIE CPEIHUE 3HAYEHUS U MEPBI paCCEUBaHUs.

* HaxonuTh 4acTOTHl 3HAUYEHUHM M YaCTOTHl COOBITHS, B TOM 4YHCIE IOJIb3YSACh
pe3ynbTaTaMu MPOBEACHHBIX U3MEPEHUI 1 HAOTIOICHUH.

* HaxouTh BEpOSATHOCTU CIy4alHBIX COOBITUM B HM3YyYEHHBIX OIbBITAX, B TOM YHCIIE B
OTbITaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMH, B CEPUSAX UCHBITAHUHN JI0 MIEPBOTO
ycrnexa, B CepusX ucnbITanuil beprHymn.

* ImeTp nipeacraBiieHUE O CIIy4allHOW BEJIMYHMHE U O PACIIPEACIICHUN BEPOATHOCTEM.

 lImeTh npeacTaBieHre 0 3aKOHE OOJIBIINX YMCEN KaK O MPOSIBIEHUU 3aKOHOMEPHOCTH B
CIIydaiiHOM M3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIIMX YHUCEN B MPHUPOJE U OOIIECTBE.



TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA (IIO I'OAAM

OBYYEHUS)

7 knacc (He meHee 34 u)

HasBanue
pa3zena
(Temsbr)(4HCIO
YacoB)

OcHOBHOE COACpIKaHUEC

XapakTeprucTHKa JIESITEIbHOCTH
00yJaroIuxcs

ONeKTPOHHBI
e (mudpossie
obOpazoBaTeinn
HBIE PECYPCHI)

IIpencrasnen
1€ JaHHBIX

(7 9)

[IpencraBnenne naHHBIX B
rabumax. [Ipaktuueckne
BBIYUCIIEHHS 110 TaOIMYHBIM
maHHbIM.  M3BiedyeHne U
MHTEpIpETausi TaOIMYHbBIX
ITaHHBIX. [MpakTryeckast
[pabota «Tabmuipy.
['paduueckoe
MpEe/ICTaBIICHUEe JIaHHBIX B
BUjIC KPYT'OBBIX,
CTOJIOMKOBBIX (CTONOYATHIX)
muarpamm. Urenue 51
MOCTpOeHHE JIarpamM.
[Tpumeps! pemorpaduueckux
rarpamm.
[IpakTnueckas
«JlnarpaMMbD»

paborta

OcBauBaTth CIIOCOOBI MIPE/ICTaBICHUS
CTaTHCTHMYECKUX  JAHHBIX M YHCJIOBBIX
MacCHBOB C TIOMOIIBIO TAOJIUII U JUArpaMM C
WCIIOJIb30BAaHUEM  aKTyallbHBIX W BaXKHBIX
TAaHHBIX (memorpaduueckue JIaHHBIE,
MPOU3BOJICTBO MPOMBIIIICHHON u
CEeNTbCKOX 035I1ICTBEHHOMN IPOLYKLUH,
00II[ECTBEHHBIE ¥ TIPUPOJHBIC SIBICHMS).

W3ydath mMeTonbl paboThl C TaOIMYHBIMU U
rpaMYecKUMHU TPECTABICHUSIMH JaHHBIX C
MOMOIIBI0 [U(QPOBBIX PECYPCOB B  XOE
MPaKTHYECKUX padoT

OmnucarenbHa
51 CTAaTUCTHUKA

(8 1)

YucoBbie HaOOPBHI.
Cpennee
apupmMeTHIecKoe.
Menuana YHCJIOBOI'O
Habopa.  YCTOHYMBOCTH
Me/IUaHBI.
IIpakruueckas
«Cpennue 3HAYCHUY.
HamOonpiee © HauMEHBIIIEE
BHAYCHMsI YHCIOBOro Habopa.
Pazmax

pabotajmenuansl. Permate 3amaun.

OcBauBaTh MOHATHS: YUCIOBOH HAOOp, Mepa
[ICHTPAJIbHON TEHJCHIMU (Mepa IeHTpa), B
TOM  uucie  cpeaHee  apupMeTHuecKoe,
MeIraHa.

OnwuceiBaTh
[TOMOIIBIO

CTQTUCTHUYECKUE [JaHHBIE C
CpeJHero apu(pMeTHyeckoro Hu

N3ydare CBOICTBAa CpelHUX, B TOM YHCIE C
[OMOLIBI0 LU(POBBIX PECypcoB, B  XOIe
MIPAaKTUYECKUX pabdoT.

OcBauBaTh  HOHATUSA:  HauOoJbplIee U
HalMEHbIIIee 3HAYEHUS] YHCIOBOTO MAacCHBa,
[pa3zmax.

Pematp 3amaum  Ha  BBIOOp  croco0a
OIMCaHMs JaHHBIX B COOTBETCTBHU C IPUPOIOH
JTAHHBIX U LIEJISIMHU UCCIIEIOBaHUs

Crnydaiinas
M3MEHYUBOCTD

(6 )

CrnydaiiHasi M3MEHYUBOCTh

(TIpuMepsI). Yacrota
BHA4YEHNH B MACCHBE/IaHHBIX.
['pynnupoBka.
['ucrorpaMmel.
[MpaxTrgeckas pabota

«CrydaiiHasi HI3MEHYNBOCTH)»

OcBanBaTh MOHSITHS: YacTOTa 3HAUYEHUH B
MaccHMBe JaHHBIX, TpPYNIHPOBKA JIAHHBIX,
THCTOrpaMMa.

CrponTh W aHAIM3UPOBATH THUCTOIPAMMBL,
Mos0MpaTh TMOAXOMSAIINI IIar TPYHIHUPOBKH.
OcBamBaTh  rpaduvecKkue  TPEICTaBICHUSL
[pa3HbIX BHJIOB CIY4ailHOM W3MEHYUMBOCTH, B
TOM YHCIIE C TOMOIIBIO IU(POBBIX PECYPCOB,

B XOJIC MPAKTHYECKONH pabOThHI




BBenenune B
Teopuio rpados
(4 )

I'pad, BepmmHa,
[IpencraBnenue
ITOMOIIBFO Tpada.

Crenens (BaJICHTHOCTB )
BEPIIHHBI.
CyMMapHasi CTENEHb BEPILIUH.
ens u muki. [Tyts B rpade.

pebpo.
3aJaud ¢

[IpencraBnenne o0 CBSI3HOCTHUIIOWCK ITyTE€H B OPHEHTUPOBAHHBIX Tpadax.

rpacda. O6xon rpada (3iiepoB
MyTh).

[IpencraBnenue
OPHUEHTHPOBAHHBIX Ipadax

Uucno peébep wmyTh, 00X01 rpada, OpUCHTUPOBAHHEIN Tpad.

. 6|1<ypca

OcauBath moHsiTus: Tpad, BepmmHa Tpada,
pebpo rpada creneHp (BaJCHTHOCTh BEPIIMHBI),
[[e[Tb U [IHKIL.

OcBauBaTh TOHATHA: MyTh B Tpade, diIepoB

Pemath 3amaun Ha MOMCK CYMMBI CTEIMCHEH
BeplIMH rpada, Ha TOMCK o0xoma rpada, Ha

OcBauBaTh CIOCOOBI IIPE/ICTABICHUS 3a4a4 U3
ayreOpsl, TeOMETPHH, TEOpHUH
BEPOSITHOCTEH, APYrMX MPEAMETOB C MOMOIIBIO
rpadoB (KapTbl, CXEMBbI, JIEKTPUYECKUE LEIH,
() yHKIIMOHAJIbHBIE COOTBETCTBUS) Ha TpPHMeEpax

BepositHocth | Crydaiinblit OMBIT v OcBauBaTh TOHSATHUS: CIy4aWHBIA OIBIT U
" YacToTacaydaifHoe COOBITHE. cilyqaiiHOoe ~ COOBITHE,  MaJOBEpOSITHOE U
ciydaifHOro BeposiTHOCT ¥ 4acTOTAIPAKTUUECKH JOCTOBEPHOE COOBITHE.

COOBITHS COOBITHSL. Pons| U3ydatsb 3HaYUMOCTh MaJIOBEPOSITHBIX

(4 9) MaJOBEpOATHBIX McoOBITHI B TIpUpOJE M OOILIECTBE Ha BaXKHBIX

MPaKTHYECKU JIOCTOBEPHBIX|[IIPUMEpax (aBapuH, HECUACTHBIE CITy4au, 3alTa)

COOBITMII B TpHUpOIE ¥  BIEPCOHAIBHON nHpopmarmy, nepenayd

o01ecTBe. Momnera U|[TAaHHBIX).

urpajbHas KOCTh B Teopud| M3ydarh polib KIIACCHUECKHX BEPOSTHOCTHBIX

BEPOATHOCTEM. Mojieneil (MoHeTa, urpajibHasi KOCTb) B TEOPHH

[MpakTryeckast paboraBeposiTHOCTEH.

«Hacrora BbINIaZCHUS OpIIa» HabmiogaTe M W3ydaThb 4YacTOTy COOBITHH B
MPOCTBHIX IKCIIEPUMEHTaX, B TOM YHCIE (
MOMOIIBI0  IHU(POBBIX  PECYpCcoB, B  XOJE
MPaKTUYEeCKOil paboThI

O6obmenne | IlpencraBnenne  naHHBIX. | [IOBTOpATE  M3ydeHHOe ¥ BBICTPaUBATh
,KOHTPOITb OmnucarenbHas CTATUCTHKA.  [CUCTEMY 3HaHUIL.

(5 9) BeposTHOCTB Pemiate 3amaum  Ha TPEACTaBICHUE U

CITy4aifHOro COOBITHS OIMCAaHNE MAHHBIX C IIOMOILBI0 H3YYEHHBIX
XapaKTEePUCTHK. Ob6cyxaath TIPUMEPBI
CIIydallHBIX ~ COOBITHH, MAaJOBEPOATHBIX U
MPAaKTUYECKH  JIOCTOBEPHBIX  CIydalHBIX

COOBITHII, WX pOIM B TPUPONE U IKU3HU
yesoBeKa

8 kjacc (He menee 34 4)

Ha3zBanue
pa3zaena (Tembl)
(amcio JacoB)

OcHOBHOE COACPIKaHUC

XapakTeprucTHKa JIeSITeIbHOCTH
o0yJaroImmxcs

DNEeKTPOHHBI

e (mudpossie

obpasoBaTen
bHBIC

pecypcrr)




[oBropenne | IlpencraBienwe gaHHBIX. | [IOBTOpSTE  WM3ydeHHOE W BBICTpaHMBaTh
Kypca7 knacca [OmucarenbHas CTaTUCTHKA. [CHCTEMY 3HAHHH.
(4 9) CrydaiiHasi W3MEHYMBOCTb. | Pemare 3amauu  Ha  TpeACTaBlICHUE |
CpeHNeYncIOBOro Habopa.  [ONMMCAaHUE JaHHBIX C IOMOIIBIO H3yYEHHBIX
Cayuaiinsie COOBITHS. [XapaKTEPUCTHK. Pemats 3a71a49n Ha
BeposiTHOCTH M YacTOTHI. |PEJCTaBJICHHE TPYNIHPOBAHHBIX JAHHBIX M
Knaccuaeckue MOJIENIM  |ONMCaHKUEe CIy4YailHOM M3MEHYMBOCTH.
reopun BeposiTHOCcTel: | Pemath 3ajgaun Ha ONpeeieHUE YacTOTHI
MOHETa ¥ UTPAJbHASKOCTD CITydaliHBIX COOBITHI, OOCYXJIEHHE IIPUMEPOB
CIlydallHBIX ~ COOBITHH, MaJOBEpPOSTHBIX U
MPAaKTHYECKH  JIOCTOBEPHBIX  CIy4allHBIX
COOBITHII, WX pOJAM B TPHPOAE U IKU3HH
uenoBeKa
OmucarensHa | Otknonenus. [ucnepcust | OcBaumBaTh — TOHATHSA:  JAUCIEPCUST U
ST CTATHCTHKa [YMCIIOBOTO HaOopa. [cTaHJapTHOE OTKIOHEHHE, HCIIOIb30BaTh ATH
PaccenBanue  [CTaHZapTHOE  OTKJIOHEHHWE [XapaKTEPUCTUKHU JUIsl OMMCAHUSI pacCeHBaHUS
TaHHBIX YHMCIIOBOTO HaOopa. |IaHHBIX.
(4 9) J/lrnarpamMMbIpacceBaHusI Beiaurate runoressl 00 OTCYTCTBHM HJIH
HAJTMYUH CBSI3H T10 IMarpaMMaM pPacCeUBaHUsL.
CrtpouTh JMarpaMMbl — pacceMBaHHs 110
NMCHOIIMMCS  JTaHHBIM, B TOM qucjie ¢
MMOMOIIBIO KOMIIBIOTEPA
MHoxecTBa MHoXecTBO, OcBauBaTh MOHSATHSA: MHOXECTBO, 3JEMEHT
(4 ) MoaAMHOXKeCTBO.  Onepanuu [MHOXKECTBa, MOJAMHOXKECTBO.
HaJ{ MHOXXCCTBaAMMU: BoimonsaTs onepanury Haad MHOXCCTBaMU:
o0belMHEeHUe, TepecedeHre, [00bEeAMHeHNEe, MepecedyeHre, JONOIHEHHE.
IMOTOJIHEHNE. licrionb30BaTh CBOMCTBA: MEPEMECTHTEIBHOE,
CaoiicTBa omepanuii HaJ |cOYeTaTeNbHOE, pacnpenenuTeNbHOE,
MHOKECTBAMHU: BKIIOYEHUS.  lcmonb3oBath  rpaduueckoe
MIEpEMECTUTENBHOE, [PE/ICTABJICHUE MHOXKECTB IPU  ONHCAHUM
COueTaTeNbHOE, peanbHBIX TPOLIECCOB M SABICHUH, IpH
[pacripeaenuTenbHoe, PEIICHNH 33124 U3 APYTHX Y4EOHBIX IPEIMETOB
BKJTFOUCHUSL. 1 KypCOB
I'paduueckoe
[pe/ICTaBICHUEMHOXKECTB
BepositHocTh | DiemenrapHbie  coObiTHs.| OcBauBaTh MOHSATHS: 3JEMEHTapHOE COOBITHE,
CIIy4aliHOT O CryqaiiHBIeCOOBITHSL. CllydailHOE  COOBITHE  KaKk  COBOKYITHOCTB
COOBITHS bnaronpusitcTByronue OIIaroNMpUsITCTBYIOIMINX 3JIEMEHTAPHBIX
(6 9) PIeMeHTapHbIe COOBITHSL.|COOBITHH, PAaBHOBO3MOXHBIE  3JEMEHTApHBIC
BeposTHOCTH COOBITHIA. |COOBITHS.
OmbITEl C paBHOBO3MOXHbIMM| Pemate  3amaun Ha BBIUKCIICHHE
PIIEMEHTAPHBIMU  COOBITUSAMMU.[BEPOSITHOCTEH  COOBITHI 110 BEPOSITHOCTAM
CrryqaiiHBIHBEIOOD. PIEMEHTAPHBIX COOBITHH CITy4aifHOrO OIBITA.
IIpakTuueckas pabotalPemaTh 3amauu Ha BBIYMCICHUE BEPOSTHOCTEH
«ONBITHI clcoObITHII B OmBITAaX C PABHOBO3MOKHBIMHU
[PAaBHOBO3MOKHBIMHU SIIEMEHTAPHBIMU COOBITHSAMH, B TOM YHCIE C
PIIEMEHTAPHBIMU COOBITHAMI [TIOMOIIBIO KOMITBIOTEPA.
IIpoBoanTh " U3y4aThb  OIBITHI c
[PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHAMH  (C  WCTOIB30BAHUEM MOHET,
WTPABHBIX KOCTEH, APYTHX Moenei) B Xoje
MPaKTUIECKON paboThI
Beenenne B Hepeso. CroiictBa nepeBa: | OcBanBaTh MOHATHSA: AEpeBO Kak rpad Oe3
TEOpHI0 €IMHCTBEHHOCTD MyTH, [IUKJA, BUCSYasi BEPIIMHA (JIUCT), BETBB/IEPEBa,
rpados CYILIECTBOBAHHE BUCSIYEH |[[TyTh B AEPEBE, ANAMETpP JAepeBa.
(4 ) BEpIIMHBI, CBS3b  MeXOy | V3ydaTh CBOWCTBa jaepeBa: CYIIECTBOBAHUE

MHCIIOM BEpPIIMH M YHCIOM
peoep. IIpaBroyMHOXKEHUS

BUCSYEH BEPIIUHBI, EIUHCTBEHHOCTh IIyTU
MEKIYy JBYMS BEpIIHHAMH, CBSI3b MEXIY
YUCIIOM BEPIIMH U YUCIOM pebep.

Pemath 3a7auu Ha TOKWCK U TMEPEYMCIICHUE
myTei B JIepeBe, OMpe/IeiCHUe YKClia BEpIIUH
i pedep BaepeBe, 00xo1 OMHAPHOTO JepeBa,
B TOM 4YHCI€ C TPUMEHCHHEM MpaBHiIa




YMHOXKXCHUA

Crny4aiin
BIECOOBITHS

(8 1)

[IpoTuBONONIOKHOE
coObITHE. Juarpamma
Diinepa. OObeTUHEHHE U
MePECCUCHUE COOBITHIA

HecoBmecTHbIe COOBITHSI,
Dopmyna CIIOKEHUS]
BEPOSITHOCTEH. ITpaBunog
[YMHOYXEHUSI BEPOSITHOCTEH.

VYcnoBHast ~ BEpOSITHOCTb.
HezaBucumbie COOBITHSI.
IIpencrasienue Ciy4aiHOro
PKCIIEpUMEHTa B BHUEAEPEBa

OcBanBaTth TTOHSATHS: B3aUMHO
[POTUBOIMONIOKHBIC COOBITHS, OIEPAIUU HaJ
COOBITHSIMH, OOBCIMHCHUE M TEPECCUCHHUE
coObITHI, nuarpamma Oiinepa (Ditnepa—
BenHa), COBMECTHBIE W HECOBMECTHBIC
COOBITHS.

Uzyuats TEOpEMBbI 0
00BCIUHECHUST JBYX  COOBITHH
CIIO’KEHUSI BEPOATHOCTEIN).
PemaTb 3a1a4yd, B TOM YHCJIC TCKCTOBBIC
3a7aud  Ha  OMNpeleNieHue  BEPOATHOCTEH
00BCIUHECHUSI UM TIEPECCUYCHHUS] COOBITUH C
[IOMOIIIbI0  YWCJIOBOM  IPSIMOM, JuarpaMm
Diinepa, (OpMYIbI CIIOXKEHUSI BEPOSITHOCTEH.
OCBaI/IBaTI) TIOHSATHUSA . l'[paBI/IJ'lO yMHO)KeHI/IH
BEPOSATHOCTEM, yCIIOBHAs BEPOSITHOCT,
HEe3aBHCHMBbIC COOBITHSI JEPEBO  CIIydaitHOTO
OIIbITA.

N3yuats CBOICTBa
HE3aBUCHMBIX COOBITHI.
Pemarp 3amaum  Ha  omnpeneseHue
HICITOJIb30BAHNE HE3aBUCHUMBIX COOBLITHIA.
Pewate 3azauu Ha IOMCK BEPOSTHOCTEH, B
TOM YHCII€ YCIOBHBIX, C HCIIOJIb30BaHUEM
JlepeBa CIay4aiHoro OIbITa

BEPOSTHOCTH
(popmyms

(ompenenenus)

nu

O0061eHn
e, KOHTPOJTb
(4 v)

IIpencraBneHne aHHBIX.
OmnucartenbHas CTaTUCTHKA.
padsr. BepositHOCTB
CITydaifHOT O COOBITHSL.
DNIeMEeHTHl KOMOMHATOPUKU

IToBTOpSITE M3y4EHHOE M BHICTPAUBATH
CUCTEMY 3HAHUM.

PemaTs 3aaun Ha TpeCTaBIEHUE U ONUCAHUE
ITAaHHBIX c MIOMOIIIBIO U3YIEHHBIX
XapaKTepUCTUK. PelaTs 3a1a4u ¢ IpUMEHEHUEM
rpagos.

PemaTe 3a1aun Ha HaXOXKAECHHE BEPOSTHOCTH
CIlyJalHOrO  COOBITHS 1O  BEPOATHOCTSM
PIIEMEHTAPHBIX COOBITHIL, B TOM YHCJIE B OMBITAX
c PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Pematp  3amaum  Ha HAXOXKJCHHUE
BEPOATHOCTEH OOBEAMHEHUSI M TIEPECEUCHUs
COOBITHII, B TOM 4YHCIE HE3aBUCHUMBIX, C
MCTIONb30BaHNEM TpaMUIECKUX TPEACTaBICHUI
1 JepeBa CIly4ailHOr O OIIbITA.

Pemarts 3a1a9n Ha TIepEYNCIICHUE
KOMOWHANMK (YncCla TepecTaHOBOK, dYHCIa
COYCTAaHWI), Ha HAXOXKICHUE BEPOATHOCTEH

COOBITHI C TpPUMEHEHHEM KOMOWHATOPUKH, B
TOM YHCIIE C MWCIOJIB30BAHUEM TPEYTrOJIbHUKA
[Tackans

9 kaacc (He MeHee 34 4)




Ha3zBanue ONeKTpOHH
pasnena (Tembl) |  OCHOBHOE COJepKaHHE XapakTepucTHKA JICITETPHOCTA 00 yJaroIInX Cs ble
(dncimo gacon) (tmdpoBEIe
obpazoBate
JEHBIC
pecypchl)

[ToBTOpEeHue
Kypca8 kiacca
(4 )

IIpencraBneHre JaHHBIX.
OnvcaTenbHasl CTaTHCTHKA.
Oneparuy HaJl COOBITHAMHU.
He3aBHCHUMOCTH COOBITHI

[ToBTOpATE H3yuye€HHOE U BBHICTPAUBATH
CHUCTEMY 3HaHHM.

Pemate 3aaun Ha mpejcTaBiICHUE U OMMCAHUE
ITaHHBIX.

Pemate 3amaun Ha HaXOXKAEHUE BEPOSTHOCTEH
00BEIMHEHUSI M TIepEeceueHHs] COOBITHH, B TOM
UHCIIe  HE3aBUCHUMBIX, C  HCIOJIb30BAaHUEM
rpaUYecKUX  TMpeACTaBICHHH W JiepeBa
CITy4aifHOT O OTbITA.

Pematp 3a1aun Ha nepevrcieHre KOMOUHAIMHA
(uncrna TepecTaHOBOK, 4YWCIA COYETaHWil), Ha
HaXOXKJICHUE  BEPOSTHOCTEH  COOBITHH  C
NMPUMEHEHNEM KOMOMHATOPUKH, B TOM 4YHCIE C
MCIIOJIb30BaHNEM TpeyronbHuka [lackans

BeposATHOCTD (4

)

CrnydaiiHBIE BBIOOp TOUYKH
M3 GUrypsbl Ha IIOCKOCTH, M3

OneMeHTHI KombOunaroproe mpaBuiao | OcBauBaTh MOHSATHS: KOMOMHATOPHOEIIPABUIIO
KOMOMHATOPUK [yMHO)KEHHs.IlepecTaHOBKH.  [yMHOXKEHHMs, YIOpSIOYEHHAsl Mapa, TpoWKa
u (4 4) ®akropuan. Coyeranusi ¥ [0OBEKTOB, IMEpECTAHOBKA, (haKTOpHai ducia,
YHCIIO COYETAHUW. [cOUYETaHWE, YHUCIO COUYeTaHWH, TPEYTrOIbHUK
TpeyronbHUK IMackans. |[lackais.
I IpakTuueckas pabora | Pematp 3aJla4u Ha NIEPEUYUCICHUE
«BpIuniciienre BepOSITHOCTEH [yMOPSJOYEHHBIX Map, TPOEK, IEepPEeUnCICHIe
c UCIIOJb30BAaHUEM |[[IEPECTAHOBOK M COYECTAHMH  3JIEMEHTOB
KOMOMHATOPHBIX  (DYHKLHUH [pa3IMYHBIX MHOMKECTB.
PIIEKTPOHHBIXTAOIUIDY Pemate 3agaun  Ha TpUMEHEHHE duUCIa
COYCeTaHMH B anrebpe (cokpam¢HuOe
yMHO)XKeHHe, OmHoMm  HpioTona). PemaTts,
pUMEHSISI  KOMOMHATOPHMKY,  3aJaud  Ha
BBIUMCIICHUE BEPOSTHOCTEH, B TOM 4HCIE C
[OMOIIBIO  BJIEKTPOHHBIX ~TaONUIl B XOze
MPAKTUIECKO paboThI
I'eomerpuuec | I'eomerpuueckas OcBauBaTh MIOHATHE reOMETPUUYECKOI
Kast BEPOSITHOCTb. BEpOATHOCTU. Pelmnare 3a7aun  Ha HaXOXJCHUE

BEPOATHOCTEH B OMNBITaX, NPEICTABHUMBIX Kak
BHIOOpD TOYEK W3 MHOIOYTOJIbHMKA, Kpyra,

IIpakrtuueckas
«cnbrtanus bepuymnmy

OTpe3Ka, u3 JOYTH [0Tpe3Ka WM JyTH OKPYXHOCTH, YHCIOBOTO

OKPYKHOCTH IPOMEKYTKA
Hcnerranus Ucnpitanne.  VYemex u | OcBauBaTh MOHSITHSA: UCIIBITAHUE,
bepraymmu (6 u) Heynaua. Cepust HCIIBITAHUN [DJIEMEHTAPHOE COOBITHE B HCITBITAHHH (YCTIEXH
mo TIepPBOTO ycmexa. [Heyjada), cepusl HCIBITAHUM, HACTyIUICHHE
Mcnpiranusbeprysim. MepBOro ycrexa (Heymadu), cepus HCIBITaHUI

BepostHocTH  cOOBITHIT B |[BepHyIm.

cepuu ucnbltTaHuiibepHyn. Pewath 3aJaud = Ha HaXO0X/ICHUE

paboTaBeposSTHOCTEH COOBITHII B CEpUM HCIBITAHUN 110

MepBOTr0 ycIiexa, B TOM YHCIIE C NMPUMEHEHHEM

(hOpMyITBI CYMMBITEOMETPHUYECKON TPOTPECCHH.
PewaTth 3a1aun Ha HaX0XKJIEHUE BEPOSTHOCTEN

PJIEMEHTAPHBIX COOBITHA B CEPUH HCIIBITAHUI

bepHynni, Ha  HaxXOXJIEHHWE  BEPOSTHOCTH
OIPEACICHHOTO 4YHCIa YCIEXOB B cepun
vcnbiTanuid  bepuymu.  W3ydate B Xoze

MPAKTHIECKOW PaOOTHI, B TOM YHCIIE C TOMOIIBIO
(POBBIX PECypcoB, CBOICTBA BEPOSITHOCTH B
cepuM ucnbiTaHuil  bepHynu




Crny4aiinas CrnyuaiiHas BenuunmHa u | OCBOMTH TIOHSTHS: ClydailiHasg BeJIMYUHA,
BenuunHa (6 4) pacmpenencHue 3HAUCHHE CITy4allHON BEIMYUHBI, paclpeesIcHIe
BEPOSITHOCTEN. BEPOSTHOCTEN.

Maremaruueckoe oxunanne M3ydate u 00CyXAaTh MPUMEPHI TUCKPETHBIX U
M JaucriepcHs  CIyYalHOWHENPephIBHBIX CIIy4alHBIX BEIMYMH (POCT, BEC
BETTMYUHBI. [IpumMepslueno Beka, YHCICHHOCTb HacCeleHMs, ApYTHUe
MaTEMaTU4YeCKOr0  OKMJAHMUAM3MEHYMBBIE BEJIMYMHBI, pacCMaTPHUBABIIMECS B
KaK TEOPETUUECKOrO CPEJHETOKYpCe CTaTUCTUKH), MOJEIBbHBIX  CIy4aiHBIX

BHAYCHUS BEITUYMHBL. BEIMYMH, CBA3AHHBIX CO CIy4allHBIMM OIbITaMU|
ITonsiTue 0 3aKoHE [(OpocaHHMe MOHEThI, WrpPaJbHOH KOCTH, CO

Oonpinux uucen. V3amepenue |cimyd4aiiHBIM BBIOOPOM H T. II.).

BeposiTHOCTEW ¢ momoripio | OcBauBath MIOHATHSL: MaTeMaTUYECKOe

YaCTOT. 0)KUJTaHNE ciydaiiHOI BEJTMYNHBI KaK
[Tpumenenue 3aKOHa (TEOPETHYECKOE CpEeJHEe 3HA4YCHHUE, TUCIEpCHs

0OJIBIINX YHCET ClIlydaliHOM BEJMYMHBI KaK aHaJIor JAUCHEepCUH

YKCIIOBOr0 Habopa.

Pematp 3a1auu Ha BBIYKCIICHHE
MaTEMaTHUeCKOro OXHIAHUST W JHCIEPCHU
TUCKPETHON  clydyallHOM ~ BETMYMHBI 10
3a/JaHHOMY PAcIpeeNieHHI0, B TOM YHCIIE 3a/ad,
CBA3aHHBIX CO CTPAXOBAHUEM U JIOT PEAMMU.

3HAKOMHUTBCS ¢ MaTEMAaTHYECKUM OXXHUJaHUEM
1 JUCIIEpCUE HEKOTOPBIX paclpeneiieHuil, B
TOM YUCJIe  pacmpeesieHus CIIy4aiiHOU
BCJIMYMHBI «YHCJIO ycruexoBs» B cepun
ucnblTaHui  bepHymnu.  M3ywate  yacrtory
COOBITHS B TIOBTOPSIFOLIIUXCSI CITY4aHHbBIX OMBITaX
KAK CJIy4allHYl0 BEJIUYHHY.

3HAKOMHUTBCS C 3aKOHOM OOJBIIMX Yucel (B
(hopme bepHyin): npu GOBIIOM YHCIIE ONBITOB
JacToTa COOBITHA OJIM3KA K €r0 BEPOSITHOCTH.

Pemarp 3amaunm Ha u3MepeHHE BEPOSTHOCTEH
c momorpio gactor. OOCyXkmaTh poib 3aKoHA
O0ONmbIINX YHCel B OOOCHOBAaHMM YacCTOTHOTO
METO/]a N3MEPEHUSIBEPOSTHOCTEH.

OO6cyxnaTb 3aKOH OONBIIMX  YHCET  Kak
[IPOSIBJICHUE CTATUCTHUYECKOM YCTOMYHMBOCTH B
M3MEHUYMBBIX SBJICHUSAX, POIb 3aKOHA OOJBIINX|
YMCEN B IPUPOJIE U B KU3HU UEIIOBEKa

O6obmenune, | IlpencraBmenne paHHBIX. | [lOBTOpATH  W3ydeHHOE W BBICTpauMBaTh
kouTpous (10 u)|OnucaTtensHas — CTaTHCTHKA. |CHCTEMY 3HAHHIA.
BepositHocTe  ciywaiiHoro | Pemarts 3amaud Ha NMpeCTaBICHUE U ONHMCAHUE

COOBITHS. DJIEMEHTH] |[JaHHBIX.

KOMOMHATOPUKH. PemaTh 3a7a4n Ha HAXOXKJICHUE BEPOSTHOCTEH
ChyuaiiHple BEJIMYMHBI ¥ |COOBITMI, B TOM 4YHCI€ B ONbBITAX C
[pacrpe/ieneHus [PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH

COOBITHSAMH, BEPOATHOCTEH OOBEOUHEHUS |
TepecedeHIs COOBITHH, BBIYUCISATD BEPOSTHOCTH
B ONBITaX C CEPUAMHM CIyJailHbIX MCIIBITAHUN

IIpu pa3paboTke pabodeil mporpaMMbl B TEMaTMYECKOM IUIAHUPOBAHUU JOJKHBI OBITH
YUYTEHbI BO3MOKHOCTH HCIOJIb30BAHUS AIIEKTPOHHBIX (LIM(POBBIX) 00pa30BaTENbHBIX PECYPCOB,
SABIIAIOIIMXCS  y4eOHO-METOJIUYECKUMH  MaTepuajaMu  (MyJIbTUMEIUIHbBIE  MPOTrpaMMBl,
AJIEKTPOHHBIE YIEOHUKHU U 33JJaUHUKH, JIEKTPOHHbIE OMOINOTEKH, BUPTYyaIbHbIE J1JaOOpaTOpuH,
UTPOBBIE MPOrPAMMBI, KOJUIEKIIUN HU(POBBIX 00pa30BaTENbHBIX PECYPCOB), MCIIOJIB3YEMbIMH
Ui oOydeHUsl W BOCIMTAHUS DPA3IUYHBIX TPYII I0Jb30BaTeNeil, NpeACTaBICHHBIMU B
9NIEKTPOHHOM (LM(POBOM) BHJE U peaTU3yIOIUMHU AuJakTHUeckue Bo3MoxkHoctu UKT,
coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATENBCTBY 00 0Opa3oBaHUHM.



