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HOACHUTEJIBHASA 3AIINCKA

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA "MATEMATHUKA"

Paboyas mporpamma o MaTeMaTHKe JUIst 00y4Jarommxcs 5 KJ1accoB pa3padoTaHa Ha ocHoBe DeepaabHOTo
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAAPTa OCHOBHOTO 00IIEro 00pa3oBaHus ¢ yUeTOM U
COBPEMEHHBIX MHPOBBIX TPEOOBAaHHM, IPEABABISEMbIX K MATEMAaTHIECKOMY 00pa30BaHMIO, U TPAJAUIIHIA
poccuiickoro 00pa3oBaHus, KOTOPbIE 00€CTIEUNBAIOT OBJIA/ICHHE KIFOYEBBIMU KOMITETEHIIMSMH,
COCTaBJIIOIMMH OCHOBY JIJIsl HEIIPEPBIBHOTO 00pPa30BaHUs M CAMOPA3BUTHS, A TAKXKE IIETIOCTHOCTD
OOMIEKYIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHA OOyJaronuxcs. B paboueli mporpamme
YUYTEHBI HJIeH | 10JI0KeHHsI KOHIenuy pa3BuTHs MaTeMaTHIecKoTo oopa3zoBanus B Poccuiickoii
®enepanuun. B snoxy nudposoit Tpanchopmairiu Bcex chep 4eT0BEUECKOM eATeTbHOCTH HEBO3MOXKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 6a30BON MaTeMaTUYECKOM MOArOTOBKH. Y Ke B LIKOJIE
MaTeMaTHKa CIY)KHUT OTIOPHBIM IPEIMETOM JUTS U3YUEHHSI CMEKHBIX TUCIUIUINH, a MOCTIe IIKOJIBI PEATbHOM
HEOOXOMMOCTHIO CTAHOBUTCS HEMIPEPHIBHOE 00pa30BaHME, UTO TpeOyeT MOTHOIIEHHON 0a30BOM
0011100pa30BaTEIHLHON MOJATOTOBKH, B TOM YHCIIE U MAaTEMaTUYECKOH.

3T0 00YyCIOBIEHO TE€M, UTO B HAIIM JIHU PACTET YUCIO IpodeccHil, CBI3aHHBIX C HEMOCPEICTBEHHBIM
MpPUMEHEHHEM MaTeMaTHKH: B B cepe SKOHOMHUKH, M B OM3HECEe, H B TEXHOJOTHUECKUX 00IaCTIX, U TaKe B
TyMaHHUTapHBIX chepax. Takum 00pa3oM, Kpyr MKOIBHUKOB, IUTSI KOTOPBIX MAaTEMaTHKa MOXKET CTaTh
3HAYMMBIM MIPEIMETOM, PACIIHPSIETCS.

[IpakTdeckas mMoJIE3HOCTh MAaTEMaTHKH 00YCIIOBIIEHA TEM, UTO €€ IPEAMETOM SBIISTIOTCS
(GbyHIaMeHTalIbHbIE CTPYKTYpPBI HAIlIETO MUpPA: MPOCTPAHCTBEHHbIE (DOPMBI U KOJIMYECTBEHHBIE OTHOILIEHUS OT
MPOCTENIINX, YCBAUBAEMBIX B HEMIOCPEACTBEHHOM OIIBITE, 10 TOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX IS
Pa3BUTHS HAYYHBIX U MPUKIAIHBIX Uei. be3 KOHKpeTHbIX MaTeMaTHUeCKUX 3HAaHUH 3aTPyIHEHO TOHUMaHUE
MIPUHIIUIIOB YCTPOWCTBA U UCTIOJIb30BAaHHS COBPEMEHHON TEXHUKU, BOCIIPUATHE Y UHTEPIPETALHS
Pa3HOOOpa3HOM CONMATBHOM, S)KOHOMHUYECKOM, TOJUTUYECKOU nHpopMmaluu, MmatodhdexTuBHA
MOBCEIHEBHAS MpaKTUYecKas IeATelbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBIIOTHATH
PacueThl U COCTABJIATH AITOPUTMbBI, HAXOAUTh U PUMEHATH (DOPMYJIBL, BIIAJIETh MPAKTUYECKUMU MPpUEMaMu
reOMETPUUECKUX U3MEPEHUN U OCTPOSHUH, YNTaTh UH(POPMALINIO, TPEJICTABICHHYIO B BUJIE TaOIHII,
Iyarpamm M rpauKoB, ®KUTh B YCIOBHUSIX HEOIPEIECICHHOCTH U IOHUMATh BEPOSITHOCTHBINA XapakTep
CITyJalHBIX COOBITHIA.

OpHOBpeMEHHO ¢ paciipeHueM cdep MPUMEHEHUsT MaTEMaTHKU B COBPEMEHHOM 0O0IIecTBe Bce Ooiee
Ba)KHBIM CTAHOBHUTCSI MATEMAaTUYECKHUI CTUJIb MBIILIICHUS, IPOSIBIISIOIIUIICS B ONIPEICICHHBIX YMCTBEHHBIX
HaBbIKax. B mpoiecce nzyueHus MaTeMaTHKHU B apceHall IPUEMOB U METOIOB MBIIILJICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCSA MHIAYKLIUA U ACTYKIUs, 0000IIeHre U KOHKPETU3AIHs, aHAIHN3 U
CUHTE3, KJIaccu(UKalus U cucTemMaTu3aius, abcrparupoBanue 1 ananorusi. OObeKThl MaTeMaTHYECKUX
YMO3aKJIIOUEHUH, TPaBUiIa UX KOHCTPYUPOBAHUS PACKPhIBAIOT MEXaHU3M JIOITMYECKHUX ITOCTPOCHUH,
CIOCOOCTBYIOT BbIpaOOTKE yMEHUSI (GOPMYIUPOBATh, 0O0OCHOBBIBATD U JIOKA3bIBATh CYXKJCHHUS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MbIIIUIeHUE. Beayias poib NpuHaUIeKUT MaTeMaTHKe U B (GOPMUPOBAHUU
AITOPUTMUYECKON KOMIOHEHTHI MBIIILIICHUS ¥ BOCOHUTAHUHM YMEHUI JECTBOBATH MO 33JaHHBIM allTOPUTMaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATH HOBBIE. B mpoliecce penieHus 3ajau — OCHOBOW y4eOHOM
JEeATeTbHOCTH Ha YPOKaX MaTeMaTHKU — Pa3BUBAIOTCS TAKXKe TBOPUYECKasi U MPUKJIIAHAS CTOPOHBI
MBIIILICHUS.

OOyuenne MaTeMaTuke Aa€T BO3MOKHOCTh Pa3BUBATh y 00y4aroMUXCs TOUHYIO, PAlMOHAIBHYIO U
MH(POPMATUBHYIO peub, yMEHUE OTOMPATh HanboJIee MOAX0IINE I3bIKOBbIE, CAMBOJIMYECKHE, Ipaduieckre
CpeACTBa IS BBIPAKEHHSI CYXKICHUI M HATJISIHOTO UX MPECTABICHHUS.

Heo0xo1uMbIM KOMIIOHEHTOM 00111e#i KyJIbTYPbI B COBPEMEHHOM TOJIKOBAHUU ABIISIETCS 001Iee 3HAKOMCTBO



C MCTOAaMM IIO3HAHUA I[QP'ICTBHTGHBHOCTH, OpeACTaBJICHUC O IPCAMETC U MCTOJaX MATCMATHUKHU, UX OTJIMUMH
OT MCTOOB APYIrUX €CCTCCTBCHHLIX U 'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTIX IMPUMCHCHUA MAaTCMAaTUKHN JJI1
peleHus HayYHbIX U MPUKIAIHBIX 3a1a4d. TakuM o0pazom, MareMaTnyeckoe 0Opa3oBaHue BHOCUT CBOM
BKJIa/1 B JOPMHPOBAHUE OOLICH KyIbTyphl YEJIOBEKA.

I/IsyquHe MaTEMAaTHUKHU TAaKXKC CHOCOGCTByeT 9CTCTUUCCKOMY BOCIIMTAHUIO YCJIOBCKA, IOHUMAaHHIO
KpPacoThI M M3SIECTBA MATEMATUUECKUX PACCYXKIACHUM, BOCIPUATHIO TEOMETPUUECKUX (OPM, YCBOCHHUIO

nacu CUMMCETpPHUH.

HEJIN UBYYEHUSA YYEBHOI'O KYPCA

[IpropuTeTHBIMU LIETSIMU 00Y4EHUSI MATEMATUKE B O KJIacce SIBJISIFOTCS:

— MpoJI0JKEHHE (POPMHUPOBAHUS OCHOBHBIX MATEMAaTUUECKUX MOHATHH (YK CII0, BEIUYMHA,
reoMerpuueckas ¢urypa), odecrneurBaroX IPeeMCTBEHHOCTb U IEPCIIEKTUBHOCTh MAaTEMATHYECKOTO
o0Opa3oBaHus 00yJarOIMINXCS;

— Ppa3BUTHE UHTEJUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroNuXcsl, MO3HABATEILHON
AKTUBHOCTH, UCCIIEAOBATEIILCKUX YMEHHM, HHTEpeca K N3YYCHHIO MaTeMaTUKH;

— TOJIBEICHUE 00YJarONTUXCs Ha JIOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U MaTeMAaTHKH
1 OKPYXKAIOIIETO MUPA;

— ¢opmupoBaHne PYHKIIMOHATIEHOW MaTeMaTUYECKON TPaMOTHOCTH: YMEHHUS PAcTiO3HABATh
MaTeMaTH4eCKHEe OOBEKTHI B PEATbHBIX )KM3HEHHBIX CUTYAIUSIX, IPUMEHSITh OCBOCHHbBIE YMEHHUS JIJISI
penieHus MpakTUKO-OPUEHTUPOBAHHBIX 33]a4, HHTEPIPETUPOBATH MTOJTYYEHHBIE PE3YNbTaThl U
OLICHUBATh UX HA COOTBETCTBUE IPAKTUYECKON CUTYyaILNH.

OCHOBHBIE JIMHUY COZIEPKaHMS Kypca MaTeMaTHKH B 5 ki1acce — apudmMeTndeckast 1 reoMeTpudeckas,
KOTOpBbI€ Pa3BUBAIOTCS MAPAJUIEIbHO, KaKasi B COOTBETCTBUU ¢ COOCTBEHHOM JIOTMKOH, O/IHAKO, HE
HE3aBUCUMO OJIHA OT JPYroi, a B TECHOM KOHTAaKTe U B3auMoJeicTBuu. Takxke B Kypce IPOUCXOAUT
3HAKOMCTBO C 3JIEMEHTaMU anreOpbl U ONUcaTeIbHON CTaTUCTUKU.

N3yuenue apudMeTnueckoro Marepyuana HauMHAEeTCsl CO CUCTEMAaTU3aluu U Pa3BUTHUS 3HAHUH O
HaTypaJlbHbIX YHACIIAX, T0JIyYCHHBIX B HauaJIbHOM 11KoJe. [Ipr 3TOM COBEpIIEHCTBOBAHNE BBIYMCIUTEIBHON
TE€XHUKU U (OPMHUPOBAHUE HOBBIX TEOPETHUECKUX 3HAHUM COUETAETCS C PA3BUTUEM BBIYMCIUTEIbHON
KYJBTYpPBl, B YaCTHOCTU C 00yuYe€HHEM MTPOCTEHIINM ITpHUEMaM MPUKUIKU U OLEHKHU pe3yabTaToOB
BBIYUCIICHUM.

Jlpyroii KpynHblii 070K B coJiepxKaHUU apu(MeTHYeCKO! JIMHUM — 3T0 ApoOu. Havano uzydyenus
OOBIKHOBEHHBIX U JIECITUYHBIX IpOOEH OTHECEHO K 5 Kilaccy. DTO MepBbIi 3Tall B OCBOCHUU JIpoOeid, Koraa
IIPOMCXOUT 3HAKOMCTBO C OCHOBHBIMH UJI€IMH, IOHATUAMHU TeMbl. [Ipu 3TOM paccMoTpenue
OOBIKHOBEHHBIX JAp0o0eil B MOJHOM 00bEME MPEALIECTBYET U3YUCHHIO JECATUYHBIX ApOOeii, 4To
11€J1eCO00pa3HO € TOUKH 3PEHUs JJOTMKH M3JI0’KEHHsT YUCIOBOM JIMHUY, KOT/1a TIpaBuiia AEHCTBUI ¢
JECATUYHBIMH JPOOSMHU MOXKHO 000CHOBATH YK€ U3BECTHBIMH aJITOPUTMAMU BBINIOJHEHUS JEUCTBUIL ¢
OOBIKHOBEHHBIMH JIpOOSIMHU. 3HAKOMCTBO C JAECATHYHBIMU JIPOOSIMH PACIIMPUT BO3MOXKHOCTH JUIl TOHUMaHMS
00yJaromuMuCs MPUKIAJHOIO MPUMEHEHUSI HOBOU 3allUCH TP U3YYEHUHU APYIHX MPEAMETOB U IPpU
MPAKTUYECKOM HCIIOJIb30BAaHHH.

ITpu oOyyeHHHU pelIeHnIo TEKCTOBBIX 33/1a4 B 5 KJIacce UCTOJIBb3YIOTCS apupMeTHIeCKre TPUEMBI PELICHHUS.
TexcToBble 3a7aun, penaeMble pH 0TPabOTKE BHIUMCIUTENIBHBIX HABBIKOB B 5 Kiacce, pacCMaTpUBAIOTCS
3aJjauyl CIEAYIOIUX BUJIOB: 3a/]aui Ha JBM)KEHHUE, HA YacTH, Ha TIOKYIKH, HAa paboOTy U MPOU3BOAUTEIHLHOCTS,
Ha MPOLIEHTHI, HAa OTHOLIEHU U npornopimu. Kpome Toro, o0ydaroniuecst 3HaKOMATCS ¢ TPUEMaMH PELICHUS
3a7a4 epebopoM BO3ZMOKHBIX BAPUAHTOB, ydaTcsi paboTaTh ¢ MH(OpMAIMe, MpeCTaBIeHHON B popme

TAOIUI] WIK JHArPaMM.



B IIpumepHnoii paboueii mporpamme npexycMOTpeHO (OPMHUPOBAHUE TPOTIEAECBTUYECKHUX aJTreOpanuecKux
IIpEACTABICHUN. bykBa Kak CHMBOJI HEKOTOPOI'O YMCJIA B 3aBUCUMOCTH OT MaTEMaTUYECKOr0 KOHTEKCTa
BBOJMTCS TIOCTETIEHHO. ByKBEHHAsi CHMBOJIMKA ITMPOKO MCIIOJIB3YETCS MPEXKJIE BCETO YIS 3aITUCH OOIINX
YTBEP)KJICHUN U TPEATIOKESHNH, POPMYJI, B YaCTHOCTH JIJIsl BHIYUCIICHUS TEOMETPHUECKIX BEJIMUHH, B
KAau4eCTBE «3aMECTUTENIA» YUCIIA.

B kypce «MartemaTukmn» 5 Kinacca npecTaBlIeHa HarjisiiHAsi TEOMETPUs, HAIIPABJIICHHAs HA Pa3BUTHE
00pa3HOTO MBIIIJICHHUS, IPOCTPAHCTBEHHOTO BOOOPaXEHHS, N300pa3UTEIbHBIX YMEHHNA. JTO BKHBIN ITAIl B
M3y4YEHUU F€OMETPUHN, KOTOPBIN OCYIIECTBIISETCS HA HAIVISITHO-IIPAKTUYECKOM YPOBHE, OIIUPAETCS HA
HarJIsIHO-00pa3Hoe MBIICHHE 00yJaromuxcs. bobias posib OTBOANTCS MPAKTHYECKON IEATEIIHOCTH,
OTIBITY, SKCTIEPUMEHTY, MOienupoBanuio. O0ydaronuecst 3HaKOMSITCS C TEOMETPUYECKHUMH (hPUrypamu Ha
IJIOCKOCTH U B POCTPAHCTBE, C UX MPOCTEHIINMU KOHPUTYpaLlUsIMHU, ydaTcs U300pakaTh UX Ha
HEJIMHOBAHHOM M KJIeT4aToil Oymare, pacCMaTpUBAaIOT UX MpocCTeiue cBoiicTBa. B mponecce n3ydeHus
HarJIsiJHOW reOMEeTpHUH 3HaHUS, IOJyYeHHbIE 00YyUaloIMMUCS B HAYaJIbHOU IIKOJIE, CHCTEMAaTU3UPYIOTCS U
PaCIIHUPSIOTCA.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

CornacHo yueOHOMY IJIaHy B 5 Kjlacce U3y4aeTcsi HHTErpUPOBAaHHBIN npeaMeT «MaTemaTHKay, KOTOPBIH
BKJIIOUAET apu(PMeTHUYECKHIl MaTepuall U HarjsJHy0 T€OMETPHIO, a TAKXKe MPOTEIeBTUYECKHE CBEICHUS U3
anreOpsl. YUeOHBIN TJIaH Ha M3yYeHNe MaTEeMAaTHKHU B 5 KJIaCCe OTBOJIUT HE MeHee 5 yueOHBIX YacoB B
Hezeno, Bcero 170 yuaeOHBIX JacoB.



COJAEPKAHME YYEBHOI'O KYPCA "MATEMATHUKA"

HartypaabHble yncia v HyJIb

Harypanbnoe uucno. Pang marypansasix grncen. Yucno 0. M300pakeHne HaTypaabHBIX YHCET TOUKaMU Ha
KOOpJIMHATHOM (4nciaoBoi) npsmoil. [losunmonHas cucrema cuuciieHus. Pumckas Hymepanus Kak IpuMep
HEMO3UIMOHHOM cucTeMbl cunciieHus. Jlecatuunas cuctema cuncienus. CpaBHEHHE HATypalbHbBIX YUCEIL,
CpaBHEHHE HATYpaIbHBIX uncel ¢ HyneM. CriocoObl cpaBHeHUs. OKpyTieHHEe HATYpalbHbIX ncen. CroxeHue
HaTypaJIbHbIX YHCEJ; CBOMCTBO HYJISI IPU CII0’KEHUU. BriunTanue kak feiicTsue, o00paTHOE CII0KEHUIO.
YMHOXKEHNE HAaTypaJlbHbIX YMCEII; CBOMCTBA HYJIS U €UHULBI IPU YMHOKEHHHU. JlelleHne Kak IeiCTBUE,
oOpaTHOe yMHOKeHUI0. KOMIIOHEHTHI IeCTBUH, CBSI3b MeX 1y HUMH. [IpoBepka pe3ynprara
apudmernueckoro aerctaus. [lepeMecTuTenbHOE U cOUETaTEIbHOE CBOMCTBA (3aKOHBI) CII0KEHUS U
YMHOXEHUS, pacpeIeTUTeIbHOE CBOMCTBO (3aKOH) yMHOKeHUsI. Vcnonp3oBanue OykB Jjisi 0003HAUEHUS
HEU3BECTHOTO KOMIIOHEHTA U 3alliCH CBOMCTB apupMeTH4YeCcKUX AeicTBuil. [lenurenu u kpaTHble ynca,
pasnokeHue Ha MHOkuUTenu. [IpocTeie u coctaBHbIe uncina. [Ipuznaku genmumoctu Ha 2, 5, 10, 3, 9. Jlenenue
¢ octaTkoM. CTeleHb ¢ HaTypaJIbHBIM [TOKA3aTeNIeM. 3allUCh YHCIIa B BUJIE CyMMBI Pa3psHbIX CIIaraeMbIX.
YucnoBoe BeIpakeHNe. BrlunciaeHne 3HaY€HNH YUCIIOBBIX BBIPAXKEHUI; TOPSIIOK BBIITOJTHEHUS AEUCTBUM.
Hcnonb3oBaHue Ipy BRIUMCICHUSAX IEPEMECTUTEIHLHOTO U COUETATENIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUS U

YMHOXCHUA, paCIpCaACINTCIIbHOIO CBOICTBa YMHOXCHHA.

Apobu

[IpencraBnenue o apobu Kak crocode 3amucu 9acty BeanurnHbl. OObIKHOBEHHBIE ApoOu. [IpaBriIbHBIE 1
HeTnpaBWIbHbBIE Apoou. CMmentanHas ApoOk; MPEICTaBIeHHE CMEIIaHHOHM ApoOH B BUEC HEMPABWIBHOU IpOOH
Y BBIJICJICHHE IIEJION YaCTH YMCia U3 HeMpaBuiIbHOM npoou. M3o0pakeHue npoodeit ToukaMu Ha YUCIIOBOM
npsimoii. OCHOBHOE cBO#CTBO podu. Cokpanienue apodeit. [IpuBenenne n1podu kK HOBOMY 3HaMEHATEIO.
CpaBaenue npo6eii. CiioxeHne U BBIYUTaHUE IpoOeii. YMHOKECHHE U JIeTICHUE Ipo0Oeii; B3aMMHO -00paTHbBIC
npobu. HaxoxaeHue 4acTu 1enoro u 1eoro 1o ero yactu. Jlecsatuunas 3anuck apobei. [lpencrasnenue
JeCSITUYHOM 1poOH B BUe 0ObIKHOBEHHOM. 300paskeHne qecaTUYHBIX Apo0ei TOUKaMu Ha YUCIIOBOM
npsiMoii. CpaBHEHHE JCCATUIHBIX APOOCH. ApudMeTHIeCKHe TEHCTBHS C IECATUYHBIMU IPOOSIMH.

OxkpyrieHue IecATUYHbIX ApoOei.

Penrenne TeKCTOBBIX 32124

Pemenue TeKCTOBBIX 33724 apI/I(I)MeTI/I‘IeCKI/IM crmocoOoM. Pelrenue JTJOruuecKkux 3aj7a4. Penienue 3agau
nepe6op0M BCCX BO3MOJKHBIX BAPHAHTOB. Hcnonp3oBanue IIpH PpCHICHHUU 3a/1a4 Ta6J'II/II_I u cxeMm. Penienue
3a/lad, COACPKaAIINX 3aBUCUMOCTH, CBA3BIBAIOIIHNEC BCIIUNYHNHBI: CKOPOCTh, BPpEM:, PACCTOAHUC, LICHA,
KOJINYCCTBO, CTOMMOCTD. I 2911705150003 HU3MCPCHUS: MACCHI, O6’BéMa, LCHBI;, paCCTOAHUS, BDEMCHHU, CKOPOCTHU.
CBs3b MCKAY CAUHULIAMH U3MCPCHU A Ka)XkJI0M BEIMUYHUHEL. PeleHrne OCHOBHBIX 3a/1a4 Ha I[pO6I/I.
Hpe,Z[CTaBJ'IeHI/IC JaHHBIX B BUJIC Ta6J'II/II_I, CTOJI0YATHIX AuarpamMm.

Haruasanas reomerpust

Harnsaneie npencraBineHus o purypax Ha INIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, Jyd, yroJ, JJOMaHasl,
MHOTOYT'OJIbHUK, OKPY’KHOCTb, KpyT. YTou. [Ipsmoii, ocTpblii, TynOM U pa3BEpHYTHIN yruibl. J{1MHa oTpeska,
METPUYECKUE EUHULIBI IJIUHBL. J[JTMHA JIOMaHOH, IEpUMETP MHOTOYroJIbHUKA. MI3MepeHne u nocTpoeHue
YTJIOB C MMOMOIIBIO TpaHcnopTupa. Harmsanele npeacTaBieHus o (urypax Ha MiIOCKOCTH: MHOTOYTOJIbHUK;
NPSIMOYTOJIbHUK, KBaJpaT; TPEYTOJIbHUK, O paBeHcTBe Guryp. Mzobpaxenue Guryp, B TOM 4ucie Ha
kieryatoit Oymare. [Toctpoenne koHGUrypanuii U3 4acTei MpsiMoil, OKPY>KHOCTH Ha HEJTMHOBAaHHOM U
KJjeryatoit Oymare. Vcrosib30BaHHe CBOWCTB CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBazapata. [Inomans



IPSIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX M3 MPSMOYTOJLHUKOB, B TOM Yucie QUryp,
n300paKEHHBIX HA KiIeT4yaToi Oymare. Equnauibl n3Mepenus mwiomaan. Harnsgasie npeictaBieHus o
MPOCTPAHCTBEHHBIX (PUTYpax: MPSMOYTOJIbHBIN NapajljieNenues], Kyd, MHOrorpaHauku. M3o0paxenue
MPOCTEHUIIINX MHOTOTPaHHUKOB. Pa3BepTku KyOa n napaenenunena. Coznanue Mojeneii MHOTOIpaHHUKOB
(3 Oymaru, mpoOBOJIOKH, TUIACTHIIMHA U Ap.). O0BbEM MPSAMOYTOIBHOTO Napajuienenunena, Kkyoa. EnuHutss
M3MEpeHus 00beMa.



INNTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PEe3yabTaThl OCBOCHHS IIPOTpaMMbl yueOHOTO npeamera «MartemMaTrka» XapakTepu3yrTCs:

IlaTpuoTuyeckoe BocnuTanme:

MPOSIBJICHUEM HMHTEpeca K MPOILIOMY U HACTOAIIEMY POCCUMCKOM MaTeMaTHUKU, LIEHHOCTHBIM OTHOIIIEHHEM
K JOCTHUKEHHUSIM POCCUUCKUX MATEMATUKOB U POCCUMCKOW MAaTEMATHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ATUX
JNOCTHIKEHHH B IPYTUX HayKax U MPUKIIATHBIX CPepax.

I'pa:knanckoe ¥ 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 0053aHHOCTEN IpaskJJaHWHA U PEAIM3alliH €ro MpaB, IPEICTABICHUEM O
MAaTeMaTHYEeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IIMUHBIX CTPYKTYP, SBJICHUM, TPOLIEYP TPAKIaHCKOTO
oOuiecTBa (BbIOOPBI, OIIPOCHI U TIP. );

TOTOBHOCTBIO K OOCY)KJICHUIO 3THUECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCTH)KEHUN HAYKH, OCO3HAHUEM BaKHOCTH MOPATTLHO-3TUYECKUX MMPUHITUATIOB B JIEATEILHOCTH YYCHOTO.

TpynoBoe BocnuTanue:

YCTAaHOBKOM Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTeMAaTHUYE€CKOW HAIPaBICHHOCTH,
OCO3HAaHUEM BKHOCTH MaTEMaTHYECKOTO 00pa30BaHMs Ha MPOTSHKEHUU BCEU KU3HH JIJIS1 YCIICITHON
poheCCHOHANTBHOM JIEATETFHOCTH M Pa3BUTHEM HEOOXOMMBIX YMEHHI; 0CO3HAHHBIM BHIOOPOM U
MMOCTPOCHUEM MHIMBUAYAIBHOW TPAEKTOPUHU 00pa30BaHMsI M )KH3HEHHBIX IJIAHOB C YIETOM JIMUHBIX
MHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYECKOE BOCIINTAHUE,

CIOCOOHOCTHIO K AMOIIMOHATILHOMY U ACTETUYECKOMY BOCIIPHATHIO MaTEMaTHIECKUX 00BEKTOB, 3a1a4,
pELIeHUH, pacCYKIECHUM; YMEHUIO BUJIETh MATEMATHYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE.

I{eHHOCTH HAYYHOT' O IO3HAHUS

OPHMEHTAIINEH B JICITEIILHOCTH HA COBPEMEHHYIO CUCTEMY HaYYHBIX IIPEICTABICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IIPUPOJIBI U OOIIECTBA, TIOHUMAaHUEM MaTeMaTHUYECKOW HAYKH KakK
chepsl YeITOBEYECKOM JACITEIIBHOCTH, ATAIOB €¢ Pa3BUTHS U 3HAUMMOCTH JJI PA3BUTHS IUBUIIU3AIINH;
OBJIQJICHUEM SI3BIKOM MAaTEMaTUKH U MaTE€MaTUYECKOU KyJIbTYpOH Kak CpeJICTBOM MO3HAHUSI MUPA;
OBJIaJICHUEM IPOCTEHIIIMMHU HABBIKAMH UCCIIE0BATEIbCKON IEATEIIBHOCTH.

du3nyeckoe BOCUTaHue, GopMUpoOBaHHe KYJIbTYPbI 310POBbS M SMOIHOHAJIBHOT0 0J1ar0NMOJyYHs:

FOTOBHOCTBIO TPUMEHSATh MAaTEMAaTUUECKUE 3HAHUSI B MHTEPECaX CBOETO 3/I0POBbS, BEACHUS 3JJ0POBOIO
oOpa3a XHU3HH (310pOBOE MUTAHUE, COAIAHCUPOBAHHBIN PEXKUM 3aHATHH U OTIbIXA, peryispHas puzndeckas
aKTUBHOCTH); C(HOPMHUPOBAHHOCTHIO HaBbIKA pereKcruu, IPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO Ke
1paBa JApyroro 4ejaoBeKa.

IKoJIOrHUYecKoe BOCIIUTaHNE:

OpHEHTAIlMel Ha MPUMEHEHNE MaTeMAaTUYECKUX 3HAHUMN IS PElIeHus 3a7a4 B 00JIaCTH COXPaAaHHOCTH
OKpYXarollen cpebl, MJIaHUPOBAHUS MOCTYNKOB M OLIEHKH MX BO3MOKHBIX MOCIEACTBUN ISl OKpYKaroIen
Cpelibl; 0OCO3HAHKEM TTI00aTBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIEM U IMyTel UX pelieHusl.

JINYHOCTHBIE Pe3yJIbTAThl, 00ecneYnBaoIe AJaNTANNI0 00YyYA0IIErocs K H3MEeHS IO IMMCS
YCJIOBHAM COLMAJIBLHOM M IPHUPOAHOM Cpelbl:

TOTOBHOCTBIO K JCHCTBUAM B YCIOBHUSX HEONPEAEICHHOCTH, OBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTHU
gyepes MPaKTUYECKYIO IeSTeNIbHOCTh, B TOM YHCJIe YMEHHE YUUTHCS Y IPYTHX JIt0IeH, TpUoOpeTaTh B
COBMECTHOM JESITEIbHOCTA HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTUX;

HE0OX0IMMOCTHIO B (JOPMUPOBAHUU HOBBIX 3HAHHI, B TOM 4YHCIie (GOPMYTUPOBATH UJICH, TOHITHSI,
TUTOTE3bI 00 00BEKTaX U SBJICHUSIX, B TOM YHCIIE paHEe HEU3BECTHBIX, 0CO3HABATH JEPHUIIUTHI COOCTBEHHBIX

3HAHUW U KOMIIETEHTHOCTEH, INIAHUPOBATH CBOC Pa3BUTHUE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIMIO KaK BBI3OB,
TpeOYIOIIHiI KOHTPMEP, KOPPEKTUPOBATH IPUHUMACMBIE PEIICHUs U ASUCTBUS, (POpMYyIHpPOBATh U OLICHUBATD
PUCKH U TIOCIEACTBUSA, POPMHPOBATH OTIBIT.

METAINPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3ynbTaThl OCBOSHHS MPOrpaMMbl yueOHOTO npeamera «MaremaTika
XapaKTEPU3YIOTCS OBIAJCHUEM VHUBEPCAbHLIMU NO3HABAMENIbHBIMU OCliICEUAMU, YHUBEPCATbHLIMU
KOMMYHUKAMUGHBIMU OCUCMBUAMU U YHUBEPCATLHLIMU PEYIAMUGHBIMU 0liCEUAMU.

1) Yuueepcanvnvie noznasamensuuie oeticmsus obecneuusaiom Gopmuposanue 6a306bixX KOCHUMUBHBIX
npoyeccos odoyuarowuxcs (0ceoenue Memoo08 NOZHAHUSL OKPYHCAIOUe20 MUPA, NPUMEHEHUE TI02ULEeCKUX,
ucce008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayueti).

ba3oBble Jornveckue geiicTBus:

— BBIABJIATDH U XapaKTCPU30BaATh CYHICCTBCHHBIC IIPU3HAKN MATEMATHYCCKUX O6’B€KTOB, HOHﬂTHﬁ,

OTHOIIIEHUM MCKIY HOHATHAMMU

— (opMyIHpOBaTh ONPEACIICHUS MOHATUH;, YCTAaHABIUBATH CYIIECTBEHHBIN MPHU3HAK KIaCCH(PUKAIIHH,

OCHOBaHUS /7151 000OIICHHS 1 CPAaBHEHMSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a,

— BOCIIPUHUMATh, GOPMYIHPOBATH U MIPEOOPA3OBHIBATH CY)KJIEHUS: YTBEPAUTEIbHBIC U
OTpuLaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHE;

— YCJIOBHBIC; BBISBIISATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOJIOICHUSX U YTBEP)KICHUSIX;

— mpeJiaraTb KpUTEpUU JUIsl BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTHUBOPEUHIA;

— JACJIaTb BbIBOABI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, ICAYKTUBHBIX 1 HHAYKTUBHBIX
YMO3aKJ'IIO‘{eHI/If/'I, YMOSaKJ'IIOLIeHI/Iﬁ 110 aHAJIOT'UH,

— pa30upaTh J0Ka3aTebCTBA MAaTEMAaTHUECKUX YTBEPKICHHH (IIPsIMbIE U OT IPOTUBHOTO), TPOBOIUTH
CaMOCTOSITEJIbHO HECIIOKHBIE JI0KA3aTeIbCTBA MaTEMaTHUECKUX (PAKTOB, BHICTPAUBATh apryMEHTALIHUIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI;

— 000CHOBBIBaTb COOCTBEHHEIE pPacCyxI€HU BLI6I/IpaTI> croco0 PCUICHHA yqe6H0171 3aJa4uu
(CpaBHI/IBaTB HCCKOJIbKO BaApHAaHTOB PCIICHM, BLI6I/IpaTb Hauoboee HOI[XOI[HH_II/Iﬁ C y‘léTOM
CaMOCTOATCIBbHO BBIACICHHBIX KpI/ITepI/IeB).

Ba3oBrle ncciaenoBaTeIbLCKHE JeHCTBHSA:
— WCIIOJIL30BaTh BOIPOCHI KaK UCCIICA0BATEIbCKHI HHCTPYMEHT TIO3HAHUS;

— (opmynupoBaTh BOMPOCHI, PUKCUPYIOIINE TPOTUBOPEUHUE, MPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBIUBATh UCKOMOE U JIaHHO€, (POpMHUPOBATH TUTIOTE3Y,

— ApTryYMCEHTHUPOBATH CBOIO MO3UIHUIO, MHCHHUC,

— TPOBOJUTH MO CAMOCTOSTEIIBHO COCTABJICHHOMY ILJIaHY HECJIOMKHBIN 3KCIIEPUMEHT, HEOOJIBIIIOE
HCCIIEIOBAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOT0 00ObEKTa, 3aBUCUMOCTEH 00BEKTOB
MeX 1y cCO00i;

— CaMOCTOATCIIbHO (I)OpMyJIHpOBaTB O606H.I€HI/ISI W BBIBOJIBI IIO pE3YJIbTaTaM HpOBCI[éHHOFO
Ha6J'IIO,Z[eHI/I${, HCCIICA0BaHUs, OUCHHUBATD NOCTOBCPHOCTD IMMOJTYUCHHBIX PE3YJILTATOB, BBIBOJOB U
OGOGMCHHﬁ; MMPOrHO3UPOBATH BO3MOKHOC PAa3BUTHUC ITPOLICCCA, a TAKIKC BBIABUT'ATh IMTPCATIOJIONKCHUS O
€TI0 Pa3BUTHUH B HOBBIX YCJIOBUSAX.



Pabora c unopmanmeii:

— BBISBJIAATH HEAOCTATOYHOCTh U I/I36BITO‘-IHOCTB I/IH(bOpMaI_[I/II/I, JaHHBIX, H€O6XOI[I/IMBIX JUIS pemeHI/m
3a/1a4u;

— BBIOMpATH, AaHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HH(DOPMAIIHIO Pa3IMYHbBIX
BUJIOB M (hOPM TIpeACTaBICHNUS;

— BBIOUpATH GOpPMY MpencTaBiIeHUs HHYOPMAINK U HIUTIOCTPUPOBATH PEIIaeMbIe 331a4H CXEMaMH,
IrarpaMMamMu, HHOH TpaguKoi M MX KOMOWHAIHSIMU;

— OIICHUBATh HaIIé)KHOCTB I/IH(i)OpMaIII/II/I IO KpUTCPUAM, ITPCIIOKCHHBIM YUYHUTCIICM WA

c(hOpMYITUPOBAHHBIM CAMOCTOSTEIIHHO.

2) Vuueepcanvrbie KOMMYHUKAMUBHbBLE OCUCMEUs 00eCneuusaron chopmuposaHHoCmb COYUATbHBIX
HABLIKO8 00YYaAIOUWUXCHL.

Oo0mmenue:
— BOCHpI/IHI/IMaTI) H (bOpMy.]'II/IpOBaTB CY)K)IGHI/ISI B COOTBCTCTBHUHU C YCJ'IOBI/ISIMI/I U HeiisiMu O6HICHI/I$[;

— SICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI TI0 X0y PEIISHUS 3a/1a4i, KOMMEHTHPOBATh TIOJIYYEHHBIN PE3yJbTaT; B XOA€ 00CYKICHUS
3a/1aBaTh BOTIPOCHI TI0 CYIIECTBY 0OCYXIaeMOM TeMbI, TPOOIEMBI, pEIIaeMON 3a/1a4H, BEICKa3bIBaTh
WJIeU, HAIIEJICHHBIC HA TIOWCK PEIICHHUS;

— COIIOCTaBJIISATh CBOU CYKJIEHUS C CYXKACHUSIMH IPYTUX YYaCTHUKOB TUANIOra, 0OHApyKUBaTh
pa3iauyure U CXOJICTBO MO3UIIUI;

— B KOPPEKTHOH (hopMme hopMynmHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;
— TIPE/ICTABIIATH PE3YJAbTATHI PEIICHUS 331a49H, SKCIIEPUMEHTA, UCCIICI0BAHUS, IPOCKTA;

— CaMOCTOATEIBHO BBIOMpATh GOpMAT BBHICTYIUICHHS ¢ YUECTOM 3334 MPE3eHTALUU U 0COOEHHOCTE!
ayJUTOPHUH.

CoTpyaHunyecTno:

— IIOHUMATb 1 HUCIIOJIB30BAaTh IIPEUMYILCCTBA KOMaHﬂHOﬁ n I/IH,I[PIBH,HyaJIBHOI;'I pa60TbI IIpHU pCIICHUHA
y‘le6HI>IX MaTCMAaTHYCCKHUX 3a1a4,

— IIPUHUMATh LCJIb COBMECTHOM ACATCIIbHOCTH, IINIAHUPOBATH OPraHU3alUIO COBMECTHOM pa6OTLI,
pacpeacisiTb BUIbI pa60T, JA0roBapmuBaThbCA, O6CY)K,Z[aTL IponeccC u pe3yjbTar pa6OTH;

— 0000111aTh MHEHHS HECKOJIbKUX JIIOJIEH; Yy4acTBOBATh B IPYMIOBHIX (hopmax paboThl (00CYKaeHUs,
00MEeH MHEHHSIMH, MO3TOBBIE IITYPMBI U JIP.);

— BBIIIOJIHATBb CBOIO 4YaCTb pa6OTLI U KOOPpANHUPOBATH CBOU JIEHCTBHUS C APYTUMHU WICHAMU KOMAH/IbI;

— OIIEHUBATh KAYECTBO CBOET0 BKJIaJa B OO MPOIYKT 10 KPUTEPUAM, cHOpMYyIHMPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBHSL.

3) Vuusepcanvuvie pecynamusnsle oelicmeus 0becneuusarom GopmMuposanue CMbiCio8bIX YCMAHOBOK U

HCU3BHEHHbIX HABBIKOB TUYHOCMU.

Camoopranmn3anus:

— CaMOCTOSITEJIbHO COCTABJIATH IIJIaH, aJITOPUTM PEIIEHUS 3aJauu (WK €T YacThb), BEIOUPATH CIIOCO0
pelIeHus ¢ y4eTOM UMEIOLINXCSI pECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(pOpMALIHH.



CaMOKOHTPOJIb:

— BIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIeCcCa U pe3ysibTaTa PerieHHs
MaTeMaTHUYECKOM 3ada4u;

— MPEIBUIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPH PELIECHUH 3a/1a4d, BHOCUTb KOPPEKTHUBBI B

JACATCIBHOCTh HAa OCHOBEC HOBBIX O6CTO$ITGJII>CTB, HaﬁILGHHLIX OHII/I6OK, BBISIBJICHHBIX pr&HOCTGfI;

— OLIEHUBATh COOTBETCTBUE PE3Y/IbTAaTa AESATEIbHOCTH MOCTABICHHOM LIEJU U YCIOBUSAM, OOBSICHATh
MPUYMHBI TOCTHKCHUS TN HEJOCTIKEHUS 1IEJIH, HAXOJUTh OIINOKY, TaBaTh OIEHKY MPHOOPETEHHOMY
OIIBITY.

HNPEIMETHBIE PE3YJIBTATHI

Yucaa 1 BbIYMCIEHHS

[ToHuMaTh U MPaBUILHO YIOTPEOISATH TEPMUHBI, CBSI3aHHBIE C HATYPAIBHBIMH YHUCIIaMU, OOBIKHOBEHHBIMU
U JCCATUYHBIMH JIPOOSIMH.

CpaBHMBATH 1 YIOPSIOYMBATH HATYPATbHBIE YHCIIA, CPABHUBATH B IPOCTEUIITUX CITydasXx 0OBIKHOBEHHBIC
IpoOu, TeCITHIHBIE APOOH.

CoOTHOCHUTH TOUKY Ha KOOPJIMHATHOM (YMCIIOBOM) IPSIMOM C COOTBETCTBYIOIIUM € YMCIIOM M U300pakaTh
HaTypaJbHbIE YHCIIa TOYKAaMHU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSMOA.

BrimonHsaTe apudmeTnyeckue IeHCTBUSI C HATYPaTbHBIMUA YUCIAMH, ¢ 0OBIKHOBEHHBIMH IPOOSIMH B
MPOCTEUIINX CIydasiX.

BbInonaHATE MPOBEPKY, MPUKUJIKY PE3YIIHTATA BBIYUCICHUI.

OKpyrasTh HaTypaJbHbIE YHUCIIA.

Pelnenue TeKCTOBLIX 32124

PemaTe TexcToBBIE 3aJa4du apI/I(l)MeTI/ILICCKI/IM CIIOCOOOM U C IMOMOIIIBIO OPTraHU30BaHHOI'O KOHCYHOTI'O
nepe6opa BCCX BO3MOXHbBIX BAPHUAHTOB.

Pemrats 3aaa4u, CoOACPNKalue 3aBUCUMOCTH, CBA3BIBAIOIINEC BEIIMYHUHBI: CKOPOCTH, BpEMS, PACCTOAHUC,
ncHa, KOJIN4C€CTBO, CTOMMOCTD.

Hcnons3oBaTh KpaTKUE€ 3alliCH, CXEMBI, Ta6J'II/II_II>I, 0003HaYEHUST IIpy pCUICHHUU 3aaa4.

ITonp30BaThCS OCHOBHBIMM €IMHHUIIAMU HU3MCPCHHUA: LICHBI, MACCBI; paCCTOSAHUA, BDEMCHH, CKOPOCTH,
BbIpaKaTb OJHU CAUHHUIBI BEJIN- YNHBI Y€PEC3 APYTUC.

HSBJ’ICK&TB, aHaJIM3UpPOBaTh, OLICHHUBATDH I/IH(bOpMaI_[I/IIO, MMPEACTABJIICHHYIO B Ta6J'II/II_Ie, Ha cToJIOUaToi
AuarpaMme, MHTCpIPCTUPOBATD ITPCACTABJICHHBIC TAHHBIC, UCITI0JIb30BATh JAHHBIC IIPpU PCIICHUHU 3a/1aq.

Haruasgnas reomerpust

ITonp30BaThCs TCOMCTPUYCCKUMU NNOHATHAMU: TOYKA, IIpAMad, OTPE30K, JIY4, YIoJI, MHOT'OYT'OJIbHUK,

OKPYXHOCTb, KPYT.

[TpuBoAUTE IpUMEPHI 0OBEKTOB OKPYXKAIOIIET0 MUPA, UMEIOLTNX (OPMY U3yUEHHBIX T€OMETPHUECKUX
¢buryp.

Vcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMU: BEPIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMU: YToJl,
BEpILIMHA, CTOPOHA, AUArOHAIIb; C OKPY)KHOCTBIO: pajinyc, AUaMeTp, LIEHTP.

N3006pakaTh U3ydeHHbIE TeOMETpHUECKHE (PUTYphl HA HEIMHOBAHHON U KJIETYAaTON Oymare ¢ MOMOILBIO
LUPKYJIS U JIMHEHKH.

HaxonuTh 1IMHBI OTPE3KOB HETIOCPEACTBEHHBIM U3MEPEHUEM € TIOMOLIbIO IMHEWKH, CTPOUTH OTPE3KH
3aJJaHHOM JUTMHBI; CTPOUTH OKPYXHOCTh 33/IaHHOTO pajnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIUIOB IIPSIMOYIOJIBHUKA, KBAApaTa I UX IIOCTPOCHM S, BHIYUCIICHHUS



TUTOIIAN ¥ IEpUMETPa.

Bbruucnars nepuMeTp U Iioaab KBajapaTa, npsiMoyrojbHUKa, GUTYp, COCTABICHHBIX U3
PSIMOYTOJIbHUKOB, B TOM 4KCiIe GUTYpP, H300paKEHHBIX HA KJIETYaTON Oymare.

[Tonp30BaThCcs OCHOBHBIMH METPUYECKUMHU €IMHUIIAMU U3MEPEHUS! JUIMHBI, TUIOLIA/IN; BBIPAXKaTh OJHU
€IMHUIIBI BEJIMYUHBI Yepe3 IpyTue.

Pacnio3HaBaTh mapanenenurne, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, PeOPO rpaHb, N3MEPEHNUS;
HAaXOJUTh U3MEPEHUs Napaeenunesa, Kyoa.

Brraucnars 006eM Ky0a, mapasuiesnenunesia mo 3aJaHHbIM U3MEPEHHUSM, TI0JIb30BATHCS €AMHUTIAMH
M3MEpeHus 00beMa.

PemraTs HEecn0KHBIE 3aJa4u Ha KBMCPCHUC T'COMCTPUICCKHX BCIIUYNH B IIPAKTUUCCKUX CUTYyal X,



TEMATHYECKOE INTAHUPOBAHHUE

Ne HaumenoBanue pazaenos | KoumuecTBo yacoB Jara Buasl gesiTesibHOCTH Buasl, JJieKTpoHHBIE (1 POBBIE) 00pa3oBaTeIbHbIE PecypChl
n/m | MTeM MporpamMmbl H3yYeHHsT hopmer
BCero | KOHTPOJIbHBIE | mMpakTHYecKHe KOHTP OISt
padoThI padoThI
Pasznen 1. Hatypaabuble unciaa. JleficTBUs ¢ HATYPAJIbHBIMH YHCIAMH
1.1. | Hecsruunas cucrema 1 0 0 3HAKOMHTBCS C HCTOPUEH pa3BHTHS VeTHbIi https://resh.edu.ru/subject/lesson/7721/start/287636/
CUHCIIEHUS. apudmeTHky; OIpoCc;
1.2. | Psja HaTypaJbHBIX YMCEIL 1 0 0 YuTars, 3aMMCHIBATH, CDABHUBATH HATYpalbHbIE | YCTHBII https://resh.edu.ru/subject/lesson/7719/start/316201/
YHCIIa; MpeAiaraTb 1 00CyXAaTh CIOCOOBI 0Ipoc;
YIOPSIIOYHBAHUS YHCEL;
1.3. | HarypasubHblii psia. 1 0 0 YuraTh, 3alMCHIBATh, CPABHUBATH HATYpaJbHbIC | YCTHBII https://resh.edu.ru/subject/lesson/7719/start/316201/
YHCIIa; MpeaiaraTb 1 00CyXAaTh CIOCOObI 0Ipoc;
YIOPSAOYHBAHUS YUCEL;
1.4. | Yucno 0. 1 0 0 HccreioBarh CBOMCTBA HATYPAIBHOTO Psijia, Yerublii https://resh.edu.ru/subject/lesson/7719/start/316201/
yucen O v 1 IpH CIIOKEHUM M YMHOXCHHUH; 0Ipoc;
1.5. | HarypaubHble uncia Ha 3 0 1 M300paxaTh KOOPJUHATHYIO MPSAMYIO, TIpaktuueckas | https://resh.edu.ru/subject/lesson/7719/start/316201/
KOOP/JMHATHOMN HPSIMOA. OTMEYaTh YHCIIA TOYKAMH Ha KOOPAMHATHOM pabora;
MPSIMOM, HAXOMTh KOOPAMHATHI TOYKH;
1.6. | CpaBuenue, OKpyriienue 4 1 0 Yurark, 3a[MCHIBATh, CDABHUBATH HATYpaJbHble | YCTHBII https://edu.skysmart.ru/
HaTypaibHBIX YUCEIL. qucla; npepiaratb U 00Cy)aaTh CIIOCOObI orpoc;
YHOPSAAOYHUBAHMS YUCET, ITucbMeHHbIi
Hcrnonb30Barh MPaBUIO OKPYTICHHS KOHTPOJIb;
HATypaJbHBIX YHCEI, KourposnpHas
pabora;
1.7. | Apudmeruueckue 4 0 0 BoinoausaTs apudMeTnyeckue AeicTBUs ¢ TTucbMeHHbIi https://resh.edu.ru/subject/12/5/
JICHCTBHS C HATYPAJIbHBIMI HATypaJIbHBIMU YMCJIAMH, BBIYMCIISTh 3HAYCHHUSL | KOHTPOJIb;
YUCTIAMH. YHCIIOBBIX BBIPAXKEHUH cO cKoOKamu u 6e3
CKOOOK;
1.8. | CaoiicTBa HyIs IpH 1 0 0 HccrnenoBarh CBOMCTBA HATYPAIBHOTO PA/a, Verublii https://resh.edu.ru/subject/12/5/
CIIOKEHUU U YMHOKEHHH, yucen 0 v 1 IpH CIIOXEHUM M YMHOXECHHUH; 0Ipoc;
CBOHCTBA €AMHUIIBI IPH
YMHOKEHHH.
1.9. | IlepemecrurensHoe u 3 1 0 Hcnons30BaTh MpH BBIYUCICHUIX VYcrubrit https://resh.edu.ru/subject/12/5/
coyeraresbHOe CBONCTBA MEPEeMECTUTENIBHOE M COYETATENIbHOE CBOMCTBA | OIpOC;
CIIOKEHHS U YMHOXKCHUSI, CJIOXKCHUSI 1 yMHOKEHHSI, PACIPEICIUTEIbHOS TTucbMeHHBII
pacrpeieMTesIbHOe CBOMCTBO YMHOXKEHHS, KOHTPOJIb;
CBOWCTBO YMHOXKEHHUS. @OpMyYIHPOBATh U IIPUMEHSTH [IPABUIIA KourposnbHas
npeoOpa30BaHusI YHCIOBBIX BBIPAKCHUH Ha pabora;
OCHOBE CBOHMCTB apH(METHUESCKUX JICH CTBHIA;




1.10. | Jenurenn u kpaTHble 3 @®opmynupoBaTh ¥ IPUMEHSTh IIPaBHIa Ycrusrit https://edu.skysmart.ru/
4uca, pa3ioKeHne Yyrucia npeo6Gpa3oBaHKs YUCIOBBIX BEIPAXKEHUIT Ha orpoc;
Ha MHOXUTEJN. OCHOBE CBOHCTB apH(METHIECKUX ICHCTBHIH; ITucrmMeHHBIN
@DopMyIHPOBATH ONPEICIICHUS IEIUTENS i KOHTPOJIb;
KpaTHOoro; TecTupoBaHue;
Ha3bIBaTh JICJUTENHN U KPaTHBIE YKCIIA;
1.11.| JleneHue ¢ ocTaTKOM. 4 HaxoauTh OCTAaTKH OT JIENCHHS U HEHOJIHOe VYcrHbli https://resh.edu.ru/subject/lesson/7719/start/316201/
4acTHOE; orpoc;
[MucemeHHbIH
KOHTPOJIb;
KonTponbHas
pabora;
Tectuposanue;
1.12. | TIpoctsie 1 cocTaBHbIE 2 Pacrio3HaBaTh MPOCTHIE U COCTABHBIC YNCIIA; VYerublit https://resh.edu.ru/subject/12/5/
YHCIIa. orpoc;
1.13. | IIpu3HaKu AETMMOCTH Ha 6 @DOopMyIUPOBATH ONPEICIICHUS IEIUTENS i VYerubrit https://resh.edu.ru/subject/lesson/7719/start/316201/
2,5,10, 3,9. KpPaTHOTO, Ha3bIBaTh JCIUTEIN U KPaTHbBIE orpoc;
4K CIIa; PAaclio3HABATh [POCTHIE U COCTABHBIE TTucbEMeHHbI
yucia; GopMyJIMpOBaTh U IIPUMEHSTD IIPH3HAKK KOHTPOJIb;
nenuMocTH Ha 2, 3, 5,9, 10; npuMeHsTh KonTtposnbHas
aJIrOPUTM Pa3iIoKEHHsI YMCIIa Ha IPOCThIE pabGora;
MHOXXHTEJIH; HAXOAUTh OCTATKU OT JCJICHUs 1 JIuKTaHT;
HEMOJIHOE YaCTHOE;
1.14.| CremneHb ¢ HaTypaJIbHBIM 2 3anuchIBaTh MPOU3BEJCHUE B BHJIE CTCNECHH, TTuceMeHHsbIiH https://resh.edu.ru/subject/12/5/
MIOKA3aTelIEeM. YUTaTh CTENEHH, HCIOIb30BATh TEPMUHOJIOTHIO | KOHTPOJIB;
(ocHOBaHHe, TOKA3aTeb), BHIUUCIIATH 3HAYCHUS
CTEIEHEIH;
1.15. | YucnoBble BbIpaKeHUsL; 2 Beinonusarte apudmernyeckue aeiictus ¢ VYcrubrit https://edu.skysmart.ru/
MOPSIIOK JSHCTBH. HATypaJIbHBIMU YHCJIAMH, BBIYMCIIST 3HAUYCHHUSL | OIpPOC;
YHCIIOBBIX BBIPaXKeHUI co cKkoOKaMu U 0e3 TectupoBaHue;
CKODOK;
BhInonHATh NPUKUAKY U OLIEHKY 3HAYEHHH
YHCIIOBBIX BBIPAXKCHHIA, Ipearath 1
MPUMEHSATh MPUEMbI POBEPKH BBIYUCIICHHIA;
1.16.| Pemenne TekcToBbIX 3a1a4 | 5 Pemath TEKCTOBBIE 33134 apHGMETHIECKHM Verubiit https://resh.edu.ru/subject/lesson/7719/start/316201/
Ha Bce apupMeTHIecKue €1oco6oM, HCII0NIB30BATh 3aBUCUMOCTH MEXIY | OIpoc;
JIUCTBHS, HA IBUIKEHUE U BEJIMYMHAMH (CKOPOCTH, BPEMsI, pACCTOSIHUE; TTucbMeHHbIi
MOKYIIKH L[eHa, KOJIMYEeCTBO, CTOMMOCTb H AP.): KOHTPOJIb;
aHaJIN3MPOBATH M OCMBICIMBATh TEKCT 3a/auM,
nepeopMyTHPOBATH YCIOBUE, H3BJICKATh
HEoOXOANMBbIE IAHHbIC, yCTAHABJINBATH
3aBUCHMOCTH MEK/y BEJINYHHAMH, CTPOUTH
JIOTHYECKYIO LEMOYKY PaCCyKICHHIH;
HWroro mo pazueny: 43

Paznen 2. Harasignasi reomerpusi. JINHUM HA MJIOCKOCTH




2.1

Touxka, mpsiMasi, OTPE30K,
JTyd.

Pacno3naBaTh Ha yepTexkax, pUCyHKaX,
OIHCHIBATb, HCIIOIB3YS TEPMUHOJIOTHUIO, K
HM300paxaTh C MOMOIIBIO YEPTEIKHBIX
HMHCTPYMEHTOB: TOUKY, NIPAMYIO, OTPE3OK, JIyd,
yTOJI, IOMaHYI0, OKPY>KHOCTB;

Pacno3naBath, NIpUBOAUTH PUMEPHI 00BEKTOB
pEabHOr0 MHpPa, UMEIOIHUX (OpMY H3Y4YEHHBIX
¢uryp, OLICHUBATH UX JIMHEHHBIE Pa3MephI;

VceTHbiid
orpoc;

https://resh.edu.ru/subject/12/5/

2.2.

Jlomanas.

Pacro3naBaTh Ha yepTekax, pUCyHKax,
OIHCHIBATE, UCIIONB3YS TEPMUHOJIOTHIO, K
1300paxKaTh C IOMOIIBIO YEPTEKHBIX
HMHCTPYMEHTOB: TOUKY, IPSAMYIO, OTPE30K, JIyd,
yTroJ, JIOMaHy10, OKPYKHOCTB;

PacrozHaBath, NpUBOAUTE MPUMEPHI 00BEKTOB
peasbHOro MUpa, HMEIOMUX GOpMy M3ydeHHBIX
¢buryp, oleHNBaTh UX JIMHEHHbBIC Pa3Mephl;
BEIHCIAT JUIMHBI OTPE3KOB, JIOMAHbIX;

[TucemenHbIH
KOHTPOJIb;

https://resh.edu.ru/subject/12/5/

2.3.

W3mepenue niuHbI
OTpe3Ka, MeTPHYECKHE
€IMHHUIBI U3MEPEHUs
JUTHHBL.

Hcnonb3oBarh IMHEHKY U TPAHCIIOPTHP KaK
HMHCTPYMEHTBI JUISL TOCTPOCHHUS M HU3MEPECHHUS:
HM3MEpSTh JUIMHY OT pe3Ka, BEJIHUUHY yriia;
CTPOHUTH OTPE30K 3aaHHOMU JITMHBI, YTOJI,
3aJaHHOM BEJIMYMHBI; OTKJIQBIBATD LIUPKYJIEM
paBHBIC OTPE3KH, CTPOUTH OKPYKHOCTh
3aJlaHHOTO pajuyca;

M300paxarh KOHYUTYpALIMH TEOMETPUICCKUX
(Guryp u3 oTpe3KoB, OKpyKHOCTEH, UX YacTel
Ha HEJIMHOBAHHOM M KJieT4yaTol Oymare;
MpejiaraTh, OMUCHIBaTh U 00CYKIATh CIIOCOOBI,
AIrOPUTMBI HOCTPOCHHUS;

PacrniosHaBath 1 1300paxaTh Ha HEITMHOBAHHON
M KJIeT4aToi Oymare mpsMou, OCTPBIid, TYIOH,
Pa3BEPHYTHIN YIJIbl; CPABHUBATH YTIJIbI;
BbIYHCIATE JUIHHBI OTPE3KOB, TIOMaHbIX;

ITpakTnueckas
pabora;

https://resh.edu.ru/subject/lesson/7739/start/233456/

2.4.

OKpYKHOCTb U KPYT.

Pacno3HaBaTh Ha YepTexkax, PUCYHKAX,
ONUCHIBATH, UCIIONB3YS TEPMUHONIOTHIO, H
1300paxaTh ¢ MOMOILIBIO YSPTEIKHBIX
HMHCTPYMEHTOB: TOUKY, IIPMYIO, OTPE30K, JIyH4,
yrod, JIOMaHy0, OKPYKHOCTb;

Pacno3HaBaTh, IPUBOJUTH PUMEPHI 0OBEKTOB
peasbHOro MUpa, UMEIoNHX GOpMy H3Y4SHHBIX
¢buryp, oLeHNBATh UX JIHHEHHbBIC Pa3Mephl;
MN300paxaTh KOHOUTYPALNU TEOMETPHICCKIX
(Guryp u3 oTpes3koB, OKpyKHOCTEH, X dacTeit
Ha HEJIMHOBAaHHOH M KJeTuaTol Oymare;
Mpe/yIaraTh, OMUCHIBATh U 00CYKIATh CIIOCOOBI,
AIrOPUTMBI HOCTPOCHHUS;

YceTHbiid
orpoc;

https://yandex.ru/tutor/subject/lesson/lecture/?lesson_id=9&subject_id=2




2.5.

IMpakTnueckas pabora
«ITocTpoenue y3opa u3
OKPY’KHOCTE».

Pacno3naBaTh Ha yepTexkax, pUCyHKaX,
OIHCHIBATb, HCIIOIB3YS TEPMUHOJIOTHUIO, K
H1300paxaTh C MOMOIIBIO YEPTEKHBIX
HMHCTPYMEHTOB: TOUKY, NIPAMYIO, OTPE3OK, JIyd,
yTOJI, IOMaHYI0, OKPY>KHOCTB;

PacnosHaBarh, IpUBOANTE IPUMEPHI 0OBEKTOB
peaIbHOr0 MUpa, UMEIOMNX (OpMY U3yUEHHBIX
¢uryp, oreHUBaTh UX JHHEITHBIE pa3Mephl;
N306paxaTh KOHPUTYpALU I€OMETPUIECKUX
(uryp u3 oTpe3KoB, OKpyKHOCTEH, UX JacTeil
Ha HEJIMHOBAaHHOM M KJieT4aTol Oymare;
NpeuIaraThb, OMUCHIBATh U 00CYXKIATh CIIOCOObI,
AITOPUTMBI TOCTPOCHHUS;

IMpaxTnueckas
pabora;

https://bandaumnikov.ru/blog/risovanie-s-tsirkulem/

2.6.

VYroi.

Pacro3naBaTh Ha yepTekax, pUCyHKax,
OIHCHIBATE, UCIIONB3YS TEPMHUHOJIOTHIO, H
1300paxxaTh C MTOMOIIBIO YEPTEKHBIX
HMHCTPYMEHTOB: TOUKY, IIPAMYIO, OTPE30K, JIyd,
yTroJ, JIOMaHy10, OKpYKHOCTB;

Pacrio3HaBaTh, IPUBOJUTH MIPUMEPBI 0OBEKTOB
peansbHOro MUpa, HMEIOMUX GOpMY M3yUeHHBIX
Guryp, oleHNBaTh UX JIMHEHHbBIC Pa3Mephl;
Vcronb30BaTh IMHEHKY U TPAHCIIOPTHP KaK
MHCTPYMEHTBI JUISl TOCTPOCHUS U M3MEPEHHUS:
HM3MEPATH JUIMHY OT Pe3Ka, BEIIMUNHY yIia;
CTPOUTH OTPE30K 3aJJaHHON JUIMHBI, IO,
3a/1aHHON BEJIMYMHBI; OTKIIA/IBIBATh IIMPKYJIEM
paBHBIE OTPE3KH, CTPOUTDH OKPYKHOCTh
3aJ1aHHOTO pajuyca;

YcerHbii
orpoc;

https://skysmart.ru/articles/mathematic/chto-takoe-ugol

2.7.

IIpsimoii, ocTpslit, Tynoi 1
Pa3BEPHYTHIN YIIIbI.

Pacrio3HaBaTh Ha 4epTekKax, PUCYHKAX,
OIKCHIBATH, HCIONB3YS TEPMUHOJIOTHIO, U
1300paxaTh C MOMOIIBIO YSPTEIKHBIX
HHCTPYMEHTOB: TOYKY, NPSIMYIO, OTPE30K, JIy4,
yToJ1, IOMaHy0, OKPYKHOCTb;

YceTHbii
orpoc;

https://skysmart.ru/articles/mathematic/chto-takoe-ugol

2.8.

W3mepenue yrios.

Hcnonb3oBaTh TMHEHKY U TPAHCIOPTUD KAk
MHCTPYMEHTBI JUISl IOCTPOCHUS U U3MEPEHHUS:
M3MEPATH IJIMHY OT Pe3Ka, BEIMYNHY Yria;
CTPOUTH OTPE30K 3aJaHHOM JUINHBI, IO,
3a/IaHHOM BEJIMYMHBI, OTKJIAABIBATh LIUPKYJIEM
paBHBIE OTPE3KH, CTPOUTH OKPYKHOCTH
3aJaHHOTO pajuyca;

TIucbMeHHbIi
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/7286/start/280148/

2.9.

TpakTnueckas pabora
«Ilocrpoenue
yruosyIIpakrudeckas
pabora «IlocTpoeHue
YTJIOB»

TToHUMATH M HCIIOIB30BATH IPH PELICHUH 3134
3aBHCHMOCTH MEXIY CAMHULAMU METPHYECKOM
CHCTEMBI Mep; 3HAKOMHUTBCS ¢ HEMETPHYECKHMH
CHCTEMaMH Mep; BBIPaXaTh JUIMHY B PAa3IMUHbBIX
eIMHHLAX U3MEPECHHS;

HccnenoBats Gurypsl 1 KOHGUIypaun,
HCTIONB3Ys LU (POBBIE PECYPCHI;

IIpakTuyeckas
pabora;

https://resh.edu.ru/subject/lesson/7286/start/280148/

Hroro no paszgeny:
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Pasnen 3. O0bIKHOBEHHbIE APOGH




3.1. | JpoGs. 2 MopnemnupoBaTs B rpaduueckoi, mpeaMeTHo Ycrusrit https://skysmart.ru/articles/mathematic/obyknovennye-drobi
(bopme, C TOMOLIBIO KOMITBIOTEPA OHATHS H orpoc;
CBOWCTBA, CBA3aHHBIC C OOBIKHOBEHHOU [MucemMeHHBIN
IpoObIo; KOHTPOJIb;
Yurarh U 3aMUCHIBATH, CPABHUBATH
06GBIKHOBEHHbIE APOOH, PEAIararTh,
00OCHOBBIBATh M 00CYKIaTh CIIOCOOBI
YIOPSIIOYMBAHUS JPOOEH;
N306paxarh OOBIKHOBEHHBIE JPOOH TOYKAMHU HA
KOOPAMHATHOMW IIPSIMOIA; UCITOIB30BATh
KOOPAMHATHYIO HPSAMYIO JUISl CPaBHEHHS
npooeit;
3.2. | TpaBuibHbIe U 3 Pacro3HaBaTh HCTUHHBIE U JIOKHBIE TucbMeHHBIH https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-
HeTpaBUIIbHbIE JPOOH. BBICKA3bIBaHHS O IPO0SIX, IPUBOIUTH HPUMEPBI KOHTPOJIb; 13744/pravilnye-i-nepravilnye-drobi-smeshannye-chisla-poniatie-zapis-i-
M KOHTPIIPHMEPBI, CTPOUTH BHICKA3bIBAHUS U chtenie-13674/re-0c43f2f1-d068-4762-869c-1dd21aala2bd
OTPHIAHHUS BHICKA3bIBAHHIA;
3.3. | OcHoBHOE CBOICTBO 3 @DopMyIHPOBaTh, 3aMHCHIBATE C TOMOLIBIO OYKB ITuceMeHHBII https://skysmart.ru/articles/mathematic/obyknovennye-drobi
JIpoOH. OCHOBHOE CBOHCTBO OOBIKHOBEHHOIT 1po0H; KOHTPOJIb;
HCII0JIB30BAaTh OCHOBHOE CBOMCTBO ApOOHU JUIst
COKpalleHus Apobeit U MpUBeIeHUs IpooH K
HOBOMY 3HaMEHATEI0;
3.4. | CpaBuenue npobeii. 3 Pacro3HaBaTh HCTHHHBIC U JIOXKHBIC IMucemennsiit | https://interneturok.ru/lesson/matematika/5-klass/drobnye-chisla/sravnenie-
BBICKA3bIBaHUS O APOOSX, IPUBOIHUTH IPUMEPBI KOHTPOJIb; obyknovennyh-drobey
M KOHTPIPUMEPBI, CTPOUTH BBICKa3bIBAaHUS 1 KourposbHas
OTpPHUILIAHUS BBICKA3bIBAHHIA; pabora;
3.5. | Crnoxenue u BblYMTaHHE 8 BbinonusTh apuhpMeTHYECKUE IEUCTBUS C TTucbMeHHblI https://skysmart.ru/articles/mathematic/obyknovennye-drobi
OOBIKHOBEHHBIX JPOOCi. OOBIKHOBEHHBIMHU JIPOOSIMH; IPUMEHSThH KOHTPOJIb;
CBOMCTBA apu(pMETHUSCKUX NSHCTBUI 15 KounTponbhas
palMOHAIM3ALNH BBIYKCIICHUM; pabora;
BBINONHST NPUKUIKY M OLCHKY Pe3yJibTara
BBIYHCIICHUH; IPe/UIaraTh U IPUMEHSATh
MPUEMBI IPOBEPKH BBIYMCIICHHUIA;
TIpoBOANTH MCCIIETOBAHUS CBOMCTB Apobeii,
OIMPAsCh HA YHUCIIOBBIC IKCIEPUMEHTHI (B TOM
YHCIIe C TIOMOIIBIO KOMITBIOTEPA);
3.6. | Cmemannas apo6s. 6 TlpeacTaBasTh CMEMIAHHYO APOOb B BHIE Tlucemennsiii | https://resh.edu.ru/subject/lesson/7761/start/288262/
HENPABUIIbHOM M BBIACIATH LENYI0 YacTh YUCia KOHTPOJIb;
13 HeMPaBHIbHOU APOOH; TecTupoBanue;
3.7. | YMmHOxeHue u nenenne 12 BainonHsATh apupMeTHUECKHE AeHCTBHS C TIucemennsbiit | https://resh.edu.ru/subject/lesson/7788/start/234448/
0OBIKHOBEHHBIX JIpO0Eii; O0OBIKHOBEHHBIMHU IPOOSMHU; IPUMEHSTH KOHTPOJIb;
B3aUMHO-00paTHBIC IPOOH. CBO¥CTBA apH(PMETHUESCKHUX JSHCTBUIH JUIst KonrponpHas
pauMoHaNIN3aIMH BBIYHCIICHUH; pabora;
BBINONHSTS IPUKUIKY M OLEHKY pe3yJibTara TecTupoBaHue;

BBIYUCIICHUH; IPeIaraTh U NPUMEHATh
TIPHEMBI IPOBEPKH BBIYNCICHUII;

IIpoBoaNTH MCCIETOBAHUS CBOMCTB Apo0ei,
OMMPAsACh HA YHUCIIOBBIE SKCIIEPHMEHTHI (B TOM
YHCJIE C TIOMOILBIO KOMITBIOTEPA);



http://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-

3.8.

Penrenre TEKCTOBBIX
3aja4d, co aepxxammnx
JIpoOH.

PemaTs TekcTOBEIC 3a/1auH, COAEpKALINE
JpoOHbIE JaHHbIE, U 33/1a41 HAa HAXOX/ICHHE
YaCTH IIeJIOTO U 1IEJI0T0 110 ero YacTH;
BBISIBJIIATH MX CXOJCTBA M PAa3IMUMS;
MopnenupoBarh X0 peluIeHHs 3a1a4K C
MOMOIIBIO PUCYHKA, CXEMBbI, TAOIHIIBI;
ITpuBoaNTH, pa30UpaTh, OLEHUBATH PA3IMUYHbIC
pelIeH s, 3alUCH PeIIeHU I TEeKCTOBBIX 3a/1a4;
KpuTHieckn oneHUBAaTh MOIy4EHHBIH
pe3yJbTar, OCYLIECTBIATH CAMOKOHTPOIIb,
MpoBepsisi OTBET Ha COOTBETCTBHE YCIIOBHUIO,
HAXOJMTh OIIHOKH;

3HAKOMHTECS C HCTOPHEH pa3BUTHS
apu(pMeTHKH;

VcrHblit
orpoc;
[MucemMeHHBIN
KOHTPOJIb;

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

3.9.

OCHOBHBIC 32 J1a4¥ HA
Jpobu.

Pemath TEKCTOBBIC 3aa4H, COJEPIKALINE
JIpoOHbIE JaHHbIC, U 3a/1a41 Ha HAXOXKICHHE
YaCTH IEJIOTO U 1IeJIOT0 I10 ero YacTH;
BBISIBIISITH MX CXOJCTBA M Pa3lIHUHs]
MozenupoBarh X0 peLICHHS 331341 C
MOMOLIBIO PUCYHKA, CXEMBbI, TAOJIHI[BI;
TIpuBoaHTH, pa3bHpaTh, OLIEHUBATH Pa3JIMYHbIE
peLIeH s, 3aMUCH PEIIeHHH TEKCTOBBIX 3a/1a4;
Kpurnuecku OLeHHBATh MOJIYyYEHHBII
Pe3yJIbTaT, OCYLIECTBIISATH CAMOKOHTPOJIb,
MpoBEpsisi OTBET HA COOTBETCTBHE YCIIOBHUIO,
HaXOJUTh OMHNOKH;

3HAKOMHTBCS C HCTOPUEN pa3BUTHS
apupMeTHKH;

[MucemMeHHbIH
KOHTPOJIb;

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

3.10.

Ipumenenue OyKB 1ist
3alMCH MaTEeMaTHYECKUX
BBIPAKEHUN U
MPeIoKEHU

3HAKOMHUTBCS C HCTOPHEH Pa3BUTHs
apuGMeTHKH;

TIncbMenHbIi
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/1429/

HWroro no pazneny:

48

Paznen 4. Harusinnast reomerpusi. MHOTOyroJibHHKH

4.1.

MHOroyronbHHUKH.

1

0

OnuchIBaTh, HCHOJIb3YsT TEPMUHOIOTHIO,
1300paxaTh C MOMOIIBI YSPTEIKHBIX
HMHCTPYMEHTOB U OT PYKH, MOJICIUPOBATh U3
OyMard MHOTOYTOJIbHUKH;

TIpuBOAUTH TpUMEPHI OOBEKTOB PEATBLHOTO
MHPa, IMEIOIUX (HOPMY MHOTOYTOJbHHKA,
MpsIMOYTOJIBHUKA, KBaJpaTa, TPeyrolbHHIKa,
OIICHUBATH MX JINHCHHBIC Pa3MephbI;
KonctpynpoBars MaTeMaTn4ecKue
MPEUTOKEHHUS C TTOMOIIIBIO CBI30K
«HEKOTOPBI, «ITF000i»;

Pacno3HaBaTh HCTHHHBIC U JIOKHBIC
BBICKA3bIBAaHUSI O MHOTOYTOJIbHUKAX, TPUBOJAUTH
MPHUMEPHI U KOHTPIIPHMEPHI;

YcTHbiid
orpoc;

https://resh.edu.ru/subject/lesson/7727/start/325306/




4.2.

YeThIpeXyroibHuK,
MPSIMOYTOJIBHUK, KBaJpar.

OnuceBaTh, HCHOIb3Ys TSPMUHOIOTHIO,
H1300paxaTh C MOMOIIBIO YEPTEIKHBIX
MHCTPYMEHTOB U OT PyKHU, MOJCIMPOBATH U3
OyMaru MHOTOYT'OJIbHUKH;

IIpuBoauTh NpUMEPEl 0OBEKTOB PEATHLHOIO
MHUPa, IMEIOIUX GOpMy MHOTOyTOJIbHHKA,
NPSIMOYTOJIBHUKA, KBAaJPaTa, TPEYTrOJIbHHUKA,
OIICHHMBATh UX JINHEHHBIE pa3Mepsl;
CTpouTh HAa HEJIMHOBAaHHOW M KJIETYATON
Oymare KBaapaT U IPSIMOYIOJIEHUK C
3aJJaHHBIMH JUIMHAMH CTOPOH;

TecrupoBanue;

https://skysmart.ru/articles/mathematic/osnovnye-geometricheskie-figury

4.3.

ITpaxtHueckas padora
«ITocTpoenne
MPSIMOYTOJIbHUKA C
3aJJaHHBIMH CTOPOHAMU Ha
HEJIMHOBAHHOI Gymare».

CTpOHTL Ha HEJIMHOBAHHOMW U KJIeTYaToN
6yM31‘e KBaJpaT U NPAMOYT'OJIBHUK C
3alaHHBIMH JUTHHAMH CTOPOH;

IMpakTnueckas
pabora;

https://urok.1sept.ru/articles/603845

4.4.

TpeyronpHuk.

BerauciaTs: nepuMeTp TpeyroibHuKa,
MPAMOYTOJIbHUKA, MHOTOYTOJIbHUKA; TIOMAlb
NMpSMOYToJIbHUKA, KBaIPaTa;

M306paxars oCTPOYrojbHbIE, PSIMOYTOJIbHbIC
M TYIOYTOJIbHBIE TPEYTOJIbHUKH;

YcerHbiit
orpoc;

https://resh.edu.ru/subject/lesson/7734/start/234913/

4.5.

nJIOLLIa}_ll: U TIEPUMETP
NpsAMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX M3
NpsAMOYTOJIBHUKOB,
CAUHHULIBI U3MEPEHU A
IJiomaam.

Hccnenosars cBOMCTBA MPAMOYTOJIbHUKA,
KBaJipara ImyTeM 3KCIIepUMEHTa, HaOIr0IeHHS,
M3MEPEeHHUs], MOJCITHPOBAHUS; CPABHUBATH
CBOHCTBA KBajpaTa U NMPsSMOYroJIbHUKA,
Hcnonb3oBaTh CBOMCTBA KBapaTHOM CETKH JUIst
MOCTPOCHUs GUTyp; pa3dUBaTh IPIMOYTOIBHUK
Ha KBaJpaThl, TPEYTrOJIbHUKH; COCTABIATh
(GuUrypsl U3 KBaZpaToB U NPSIMOYTOJIbHUKOB H
HaXOAMTh UX IUIOIIANb, Pa30UBATh QUrYphl HA
NPSMOYTOJbHUKH U KBAaJPaThl U HAXOAUTh UX
MJIOIIA/Ib;

BelpakaTh BeIUYUHY IUIOMAAN B Pa3IHYHBIX
eIMHMIIAX M3MEPEHHS METPUYECKONH CHCTEeMBI
Mep, TOHUMATh U UCIOJIb30BaTh 3aBUCHMOCTH
MEXy METPUYECKUMH SIHHULIAMH N3MEPEHUS
MJIOLIA/IH;

3HAKOMHTBCS C IPUMEPaMU IPHMEHEHH
MJIOLIAH U IePUMETpa B MPAKTHIECKUX
CHTYyaIUsX;

Pemrars 3amaun u3 peanbHOIl )KU3HY,
MpeyIaraTh U 00CYX/IaTh Pa3IM4HbIC CIOCOOBI
pelreHus 3aaad;

YcTHbli
orpoc;
TTncbMenHbIi
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/7732/start/325583/

4.6.

Ilepumerp MHOTO
yroJbHHUKA.

Brrancnsars: nepumerp TpeyroibHHKa,
TIPSAMOYTOJIbHUKA, MHOTOYT OJIbHUKA; TJI0MATh
NpsIMOYTOJIbHHUKA, KBAJPaTa;

YcrHblit
orpoc;
TIucbeMeHHbIi
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/7727/start/325306/

Hroro no paszgeny:
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Paznen 5./lecsituunbie 1poou




5.1. | Hecarnunas 3anuch 4 IIpencTaBnaTe gecATHUHYIO ApoOh B BUIE Ycrusrit https://skysmart.ru/articles/mathematic/desyatichnye-drobi
npobeii. 0OBIKHOBEHHOI, YUTATh U 3aIIMCHIBATD, orpoc;
CPaBHUBATb AECATUYHbBIE APOOH, IPEIararhb, ITucsMeHHBIN
006OCHOBBIBATh U 00CYKJAaTh CIIOCOODI KOHTPOJIb;
YIOPSIIOYMBAHUS TECATUUIHBIX IpO0eil;
IIpoBOAUTB HCCIIENOBAHUS CBOMCTB
JIECATUYHBIX JPOOEii, OMUPasCh HA YHCIIOBBIE
9KCHEPUMEHTBHI (B TOM YHCIIE C TOMOLIBIO
KOMIIBIOTEPA), BBIABUIATh THIIOTE3bI K
MPUBOJHUTH UX 00OCHOBAHUS;
Pacrno3HaBaTh HCTHHHBIC U JIOXKHbIC
BBICKA3bIBaHHS O JPOOSIX, IPUBOIUTH HPUMEPBI
M KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U
OTPHIAHHUS BHICKA3bIBAHHIA;
3HAKOMHTBCS C HCTOPUEH PasBUTHS
apuMeTHKH;
5.2. | CpaBHeHue necaTHYHBIX 4 IIpeacTaBisATh AECATUYHYIO IPOOH B BHJE VYeruslit https://skysmart.ru/articles/mathematic/sravnenie-desyatichnyh-drobej
npobeii. 0OBIKHOBEHHOM, YUTATh U 3alHCHIBATh, 0Ipoc;
CpaBHUBATB ACCATUYHBIC APOOH, IPE/Iararhb, ITuchbMeHHBII
000CHOBBIBATb U 00CYXK/JAaTh CIOCOOBI KOHTPOJIb;
YIOPSZAOYMBAHUS AECATHYHBIX APOOCH;
M300paskaTh AeCATHYHbIC APOOH TOYKAMH Ha
KOOPJIMHATHOMN NPAMOIA;
Pacrio3HaBaTh HCTHHHBIC U JIOXKHBIC
BBICKA3bIBaHUS O JAPOOSX, IPUBOJHUTH IPUMEPBI
M KOHTPIPUMEPBI, CTPOUTH BHICKA3bIBAHUS U
OTPHI[AHHUS BHICKA3bIBAHHIA;
5.3. | Heiicrust ¢ necsarnunbivu | 15 BhISIBAATH CXOACTBA U Pa3IMyMsl IPABHI Ycrusrit https://skysmart.ru/articles/mathematic/desyatichnye-drobi
JIpOOSIMH. apudMeTHYECKHX NeHCTBUIl ¢ HATYPATbHBIMHU onpoc;
YUCIAMU M JIECSATUYHBIMH APOOSMH, 0OBICHSATH TTuceMeHHsbIH
HX; KOHTPOJIb;
BrinonusaTe apudmMernueckue 1eiicTBHs ¢ KounTponbhas
JeCSTHYHBIMH APOOSMH; BBIOIHATD HPUKHIKY pabora;
M OLIGHKY Pe3yJbTaTa BEIYHCICHHH;
TIpuMeHsTh CBOMCTBA apu(pMETHIECKUX
JIeHCTBUI IS palliOHAIM3aLUH BbIYHUCIICHUI;
5.4. | OxpyrieHue JecsTHIHBIX 6 TIpuMEHSTh IPAaBUIIO OKPYTIICHUS AECATHYHBIX Verubiit https://skysmart.ru/articles/mathematic/okruglenie-desyatichnyh-drobej
nipobeit. npobeit; orpoc;
IIucemeHHbIH
KOHTPOJIb;

TecTupoBanue;




5.5. Pemrenne TekcToOBBIX 5 1 0
3ajad, coJepKallux
npobu.

HpOBOHI/ITL HCCIeI0BaHuUsl CBOMCTB
JACCATUIHBIX upoﬁeffl, OITNPasCh Ha YHCJIOBBIC
OKCHEPUMEHTBI (B TOM YHUCJIC C TOMOIIBIO
KOMHL}OTepa), BBIIBUT'aTh TAIIOTE3BI U
MIPUBOOAHUTH UX 06()CHOBaH]/[$I;

Pemrate TekcToBBIE 3aa4y, coaepikamue
}lpOﬁHLIe JaHHBIC, U HA HAXO0XJICHUEC YaCcTH
LEJIOro U LEJIOTO IT0 €T0 YaCTH; BBIABJIATE UX
CXOJCTBA U pa3jIndusd;

MOHCHHPOB&TB XOI pelIeHHUs 3a1a9u C
IIOMOINBIO PUCYHKA, CXEMBI, TaOJIUIBI.
HpI/IBOI[]/ITL, pa36npaTL, OLICHUBATh Pa3JINYHBIC
peuIeHus, 3arrucu pemeHnﬁ TEKCTOBBIX 3aJ1a4,
OHepHpOBaTL I[pO6HBIMH YHUCIIaMU B p€aJIbHBIX
JKU3HCHHBIX CUTyalUuAX,

Kpm‘nqecxn OILICHUBATh HOHy‘-IeHHBIﬁ
pe3yiipTaT, OCYIECTBIIATE CAMOKOHTPOJIb,
IIPOBEPsASA OTBET HA COOTBETCTBHUE YCIIOBUIO,
HaXoAuTh OIJJI/IGKM;

IMuceMeHHBIH
KOHTPOJIb;
KonrponsHas
pabora;

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

5.6. | OcHoBHbIC 3a qauu Ha 4 0 0
Jpobu.

TIpoBOIUTH HCCIIEIOBAHNUS CBOHCTB
JIECATUYHBIX JpO0Oeii, ONMpasich Ha YMCIIOBBIC
9KCHEPHUMEHTHI (B TOM YHCIIE C TOMOIIBIO
KOMIBIOTEPA), BBIIBUTATH TUITOTE3bI U
MPUBOIUTH UX 00OCHOBAHUS;

PemaTs TEKCTOBBIC 3a/auH, COAEPIKALINE
JIpOOHbBIE JaHHbBIC, U HA HAXO0XK/CHUE YaCTH
LIEJIOTO U IEJIOT0 [0 er0 YaCTH; BBISBIISATH UX
CXOJICTBA M PA3IHYHS;

MozenupoBarh X0 PELICHHUS 3a1a4H C
MOMOIIBIO PUCYHKA, CXEMBbI, TAOJIHILBI.
TIpuBOAUTH, pa36HpaTh, OLIEHUBAT Pa3IHYHbIC
peLIeHHs], 3aUCH PEIIeHUH TEKCTOBBIX 3a/1a4;
OnepupoBath APOOHBIMH YUCIAMHU B PEAIbHBIX
JKM3HEHHBIX CHTYaIHsX;

Kpurnuecku oneHUBaTh MOJy4EHHbIN
pe3yJbTaT, OCYILIECTBISATH CAMOKOHTPOJIb,
MPOBEpsist OTBET Ha COOTBETCTBUE YCIIOBHUIO,
HaXOJUTh OIIHUOKH;

IMucebMeHHbIH
KOHTPOJIb;

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

HWroro mo pazueny: 38

Pazzen 6. Harssianast reomerpusi. Tesia u ¢gurypbl B npocTpancTse

6.1. | MHOrorpaHHHUKH. 1 0 0

Pacno3naBaTh Ha uepTexax, pUCyHKax, B
OKpPY KaIOLIeM MUPE MPSIMOYTOTbHBII
napaJuiesienunes, Kyo, MHOTOrpaHHHKH,
OIHCHIBATD, HCIIONb3YS TEPMUHONIOTHUIO,
OIICHUBATh JINHEHHBIE Pa3Mephl;
TIpuBOAUTH MPUMEPHI OOBEKTOB PEATBHOr0
MHpa, UMEIInX HOpMy MHOTOTPAaHHHUKA,
MPSMOYTOJIBHOTO Tapajuleslenunena, Kyoa;
HccnenoBats cBoiCTBa KyDa, IPsSMOYTOIEHOTO
napajuleenunena, MHOTOTPAHHUKOB,
HCHOIB3Ys MOJIENH;

YcTHbiid
orpoc;

https://znanio.ru/media/prezentatsiya_uroka_po_teme_mnogogranniki_5_klass-
290260




6.2.

H3zobpaxxenue
MHOT'OT'PaHHHKOB.

PacnosnaBate Ha yepTexax, pucyHKax, B
OKPY’KaIOIEeM MUPE IPAMOYT OJIbHBIH
napasuieNienumnes, Kyo, MHOTOIpaHHHKH,
OIHCHIBATE, UCIIONB3Ys TEPMHUHOJIOTHIO,
OLICHMBATH JIMHEHHBIE pa3MepHI;

W306paxats kyb Ha KieT4arToif Oymare;
Pacro3HaBaTh HCTHHHBIE U JIOXKHEIE
BBICKA3bIBAHUS O MHOTOI'PAHHMKAX, IPUBOAUTH
MpHUMEPHI U KOHTPIPHMEPBI, CTPOUTH
BBICKA3bIBAHUS M OTPHIIAHHUS BHICKA3bIBAHMIA;

[MucemMeHHBIN
KOHTPOJIb;

https://znanio.ru/media/prezentatsiya_uroka_po_teme_mnogogranniki_5_klass-
290260

6.3.

Monenu
MPOCTPAHCTBEHHBIX TEIL.

Pacro3naBaTh Ha yepTexax, pUCyHKax, B
OKPYIKaOIeM MUPE IPSAMOYTOJIbHBIH
napaJuienenumnes, Kyo, MHOrOrpaHHUKH,
OIHCHIBATE, UCTIONB3YS TEPMHUHOJIOTHIO,
OLICHMBATH JIMHEHHBIC pa3MepHI;
ITpuBOANTE NIPUMEPhl 0GBEKTOB PEabHOTrO
MHpa, UMeomuX GOpMy MHOTOIPAaHHHUKA,
MPSAMOYTOJILHOTO TlapaJliesienumnesia, Kyoa;
Hccnenoars cBoiicTBa Ky0a, MpsSMOYTOIEHOTO
napaJuiesienunesa, MHOrorpaHHUKOB,
HCIIOJIB3Ys MOJIEJIN;

YeTHbli
orpoc;

https://znanio.ru/media/prezentatsiya_uroka_po_teme_mnogogranniki_5_klass-
290260

6.4.

IpsmMoyroabHbIH
napajuienenurnes, Kyo.

Pacno3HaBaTh Ha yepTexKax, pUCyHKax, B
OKpPYKaIOLIeM MUPE MPSIMOYTOJIbHBII
napaJuiesenumnes, Kyo, MHOrOrpaHHUKH,
OIKCHIBATE, UCIIONB3YS TEPMHUHOJIOTHIO,
OIIEHMBATh JIMHEHHBIE Pa3Mephl;
HccnenoBaTh cBOWCTBA Ky0a, HPSIMOYT OJIBHOI'O
napaJuiesienunesia, MHOrorpaHHUKOB,
HCTIOJNIB3Ysl MOJIEIIH;

YcTHbli
orpoc;
TIncbMenHbIi
KOHTPOJIb;
KounTposnbHas
pabora;

https://resh.edu.ru/subject/lesson/7731/start/325368/

6.5.

Pa3BepTku Kyba u
napauielieuIesa.

Pacno3HaBath 1 H300paxkaTh pa3BepTKU Kyba u
napajiesenuIesna;

MojennpoBaTh Ky0 U Iapajienenuies u3
OyMmaru ¥ IpoYux MaTepuaioB, OOBICHITD
Crocod MOJIeIUPOBAHMS;

IIucbMeHHbIi
KOHTPOJIb;

https://youtu.be/uFckao TIfWM

6.6..

Tpaktuueckas pabora
«Pa3BeépTKa KyOa».

Pacno3naBath 1 H300paxkaTh pa3BepTKu Kyba u
napajUiesienuIena;

MopenupoBaTh Ky0 U Iapajienenuies u3
OyMard v IpoYMX MarepraioB, OOBSICHITD
€rocod MOJIEITUPOBAHMS,

IIpakTuyeckas
pabora;

https://youtu.be/uFckao TIfWM

6.7.

O6beéM Kyba,
MpPSIMOYTOJILHOTO
napa’suienenumnena

HaxoauTe u3MepeHus, BHIYUCIATH MIOIAAb
MOBEPXHOCTH; 00BEM Ky0Oa, PSIMOYTOJIbHOTO
napaJuIesieuIe/ia; UCCIeJOBaTh 3aBHCHMOCTD
06beMa Kyba OT JUTHHBI ero pedpa, BEIABUTaTh U
060CHOBBIBATb THIIOTE3Y;

Hab6nronars 1 IPOBOJUTE aHAIOTHU MEXKLY
TOHSTUSIMU ILJIOIAN U 00bEMa, IEPUMETPa U
MJIOIIA /1 TOBEPXHOCTH;

Perats 3a1a4n U3 peanbHOM KH3HH;

YcrHblit
orpoc;
TTucbeMeHHbIi
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/7730/start/272360/

Hroro no paszgeny:




Pazpnen 7. IloBTOpeHne u 00od1meHne

7.1. | IloBTOpEHME OCHOBHBIX
MIOHATHH U METOJO0B Kypca
5 knacca, 00001eHne
3HAHUH

10

Brrancnars 3Ha4eHNS BBIpaKEeHUH,
cozlepKaIUX HATypalbHbIE YNCIIA,
OOBIKHOBEHHBIE U JECATHYHBIC IpOOH,
BBINIOJIHATH IPe0Opa30BaHUS YUCET;

Br16upats ciocod cpaBHEHHUS YHCE,
BBIYHCIICHUH, IPUMEHATH CBOIICTBA
apudMeTHIeCKUX AeHCTBUI IS
pauMoOHAIN3aIMH BBIYMCIICHHUI;

OcyniecTBiIATh CAMOKOHTPOJIb BBITTOIHAEMBIX
JIeHCTBUI U CaMOIIPOBEPKY pe3yibTaTa
BBIUHMCIICHUH;

PemaTtp 3a1aun U3 peasnbHOMN )KU3HH, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUs Ul pelIeHHs 3a1a4 U3
JIPYTHX y4eOHBIX NPEIMETOB;

Pemmrare 3agaun pa3HBIMHU CIIOCOOAMH,
CPaBHMBATh CIIOCOOBI PEIICHNUS 3aa4H,
BBIOMpATh PallMOHANBHEIN CT10CO0;

VcrHblit
orpoc;
[MucemMeHHBIN
KOHTPOJIb;
KounrponbsHas
pabora;

https://resh.edu.ru/subject/lesson/7790/start/325244/
https://resh.edu.ru/subject/lesson/7789/start/266057/

Hroro no pazneny:

10

OBIIEE KOJIMYECTBO
YACOB IIO TTPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

Hopodees I'.B., lllapeirun 1.®., CyBoposa C.b. u apyrue, Maremaruka, 5 xinacc, AKIIHOHEPHOE
obmectBo "M3narenscTBo "Ilpocsemnienune";

METOANYECKUE MATEPHUAJIBI VIS YUUTEJIA

1. Astop bynko E.B., Mep3nsak A.I'., Ilononckuit B.b. Cepust Jlunus YMK A. I'. Mep3nsika. Maremaruka
(5-6) Kiacc 5 knacc IIpenmer Martemaruka UzparensctBo BEHTAHA-T'PA®, xopniopanus "Poccuiickuii
yueOnuk" Bun npoaykuun Metoauaeckoe mocooue

2. ABtop Mep3nsak A.T'., [Tononckwii B.b., PaburoBua E.M. Cepus JIuaus YMK A. I'. Mep3sika.
Marematuka (5-6) Knacc 5 knace [Tpenmer Marematrka M3aarensctBo BEHTAHA-T'PA®, kopriopartus
"Poccuiickuii yaeOnuk" HazBanue: /lunaktuueckue MaTepuaibl

3. ABtop bymko E.B. Cepus Jluaus YMK A. I'. Mep3anska. Maremaruka (5-6) Kiace 5 xmace [penmer
Maremaruka M3garensctBo BEHTAHA-T'PA®, kopnoparus "Poccuiickuii yue6nuk" Ha3Banue:
KoHnTposbHble paboThl

4. DnekTpoHHOE yueOHOe TocoOHe K yaeOHNKY MaTeMaTuku s 5 kiacca A.I'.Mepaisika u jip. 2.0

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

1. MunucrepctBo oopazoBanus PD: http://www.infonnika.ru/; http://www.ed.gov.ru/; http://www.edu.ru/.
Tectuposanwue online: 5-11 kmaccsr: http://www.kokch.kts.ru/cdo/ .

2. Ilenarorudeckast Mmactepckas, ypoku B IHTepHeT 1 MHOTOE npyroe: http://teacher.fio.ru.;
http://www.fcior.edu.ru;http://www.schoolcollection.edu.ru/

3. .Hossle TexHo0rMu B 0Opa3zoBanuu: http://edu.secna.ru/main/.

4. ITyreBoaurens «B Mupe Haykm» UIst KOJILHUKOB: http://www.uic.ssu.samara.rul-nauka/.

5. Merasumuknonemust Kupuia u Medoaus: http://mega.km.ru.

6. Caiitel «Mup sHIEKIONEANHY, http://www.rubricon.rul ; http://www.encyclopedia.rul.


http://www.infonnika.ru/%3B
http://www.infonnika.ru/%3B
http://www.edu.ru/
http://www.kokch.kts.ru/cdo/
http://www.schoolcollection.edu.ru/
http://edu.secna.ru/main/
http://www.uic.ssu.samara.rul-nauka/
http://mega.km.ru/
http://www.rubricon.rui/
http://www.encyclopedia.ru1/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPY/IOBAHUE

MynbTUMEIUITHBIA KOMIIBIOTED
Ckanep

[IpunTep nazepHsii
KonupoBanpHsIii anmapar
MynbTHMEIHATIPOEKTOP
CpencrtBa TeNEeKOMMYHUKAUU
OkpaH

OBOPYJAOBAHME JIUIAA ITPOBEJAEHUSA TABOPATOPHBIX U ITPAKTUYECKUX PABOT

AynuTopHas IocKa ¢ MAarHUTHON TOBEPXHOCTHIO M HA0OPOM MPUCTIOCOOIEHUM ISl KpeTIeHUs Ta0JIn1L



MUWHUCTEPCTBO NPOCBEIEHUSI POCCUIICKOI ®EJEPALIUN

MunuctepcTBo o0pazoBanust OMckoii o01acTu

JenapramMeHT 00pa3oBaHusi AIMUHUCTpauuu ropoga Omcka

BOY r. Omcka "Cpennss o0meo0pa3oBareibHas mkosaa Ne 94"

PACCMOTPEHO

PykoBogutens MO

CrpoukoBa T.H.

[Iporokon Ne3
ot "22" 06.2023 1.

COI'JTACOBAHO

3aMeCTUTENb TUPEKTOpa
Kopneesa C.A.

[Ipuxka3z Ne

Ot «__ » 06 2023r.

PABOYASA ITPOTPAMMA

VTBEPXJEHO
HupexTop
Bornmanosa U1.B.

[puxka3z Ne
Ot «__ » 06 2023r.

yueOHOro npeamera «MaremaTukay»

JUIsE 00yJaroImuxcs 6 Kaccos

ropox Omck 2023-2024



IHHOACHUTEJIBHASA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPE/IMETA "MATEMATHUKA"

Paboyas mporpamma o MaTeMaTuke st 00ydaronmxcst 6 KinaccoB pazpadoraHa Ha ocHOBe DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAaPTa OCHOBHOTO 00IIero 00pa3oBaHus ¢ yU€TOM U
COBPEMEHHBIX MUPOBBIX TPEOOBaHMM, IPEIBABIAEMBIX K MATEMATUYECKOMY 00pa30BaHMIO, U TPAIULIUI
pOCCcuicKOro 00pa3oBaHusl, KOTOPHIE 00ECIIEYNBAIOT OBJIAJICHUE KIFOUEBBIMUA KOMIIETCHIIUSIMH,
COCTaBJIIOIMMH OCHOBY JIJIsl HEIIPEPBIBHOTO 00pPa30BaHUs M CAMOPA3BUTHS, A TAKXKE IIETIOCTHOCTD
OOMIEKYIBTYPHOTO, INYHOCTHOTO U TIO3HABATENILHOTO Pa3BUTHA 0O0yJaromuxcs. B paboueli mporpamme
yuTeHbl ujied 1 nojoxenus: Konuenuuu pa3BuTHs MaTeMaTH4eckoro oopasoBanus B Poccuiickoit
Oenepanuun. B snoxy nudposoit Tpanchopmaiiu Bcex chep 4eT0BEUECKOM eITeTbHOCTH HEBO3MOXKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 6a30BOM MaTeMaTHUECKON MOArOTOBKHU. YK€ B IIIKOJIE
MaTeéMaTuKa CIIYKUT OIIOPHBIM MPEAMETOM JIS U3YUCHUA CMEKHBIX OTUCHUILINH, a ITIOCJIC HIKOJIbL peanLHoﬁ
HEOOXOMMOCTHIO CTAHOBUTCS HEMIPEPHIBHOE 00pa3oBaHMeE, UTO TpeOyeT MOTHOIIEHHON 0a30BOM
0011e00pa30BaTENBHOM MOITOTOBKH, B TOM YUCIIE H MATEMAaTHIECKOW. ITO 00YCIOBIIEHO TEM, YTO B HAIIK
JTHU pacTET YuCio Npodecchii, CBSI3aHHBIX C HEMOCPEICTBEHHBIM PUMEHEHNEM MaTeMaTUKU: U B cdepe
SKOHOMMKH, U B OM3HECE, U B TEXHOJIOTMUECKUX 00JIacTIX, U JaKe B TYMaHUTApHBIX cpepax. Takum
o6pa30M, KpYI' ITIKOJIbHUKOB, JJIsI KOTOPBIX MaTeMaTUKa MOXKET CTaTh 3HAYMMBIM IIPEAMETOM, paCIUPACTCA.

HpaKTI/I'-IeCKaSI II0JIE3HOCTh MaT€MaTHuKHU 06ycn03neHa TEM, UTO eé IpeaAMETOM ABJIAIOTCA
(dbyHIaMeHTalIbHbIE CTPYKTYpPBI HAIlIETO MUpPA: MPOCTPAaHCTBEHHbIE (DOPMBI U KOJTHMYECTBEHHbIE OTHOILIEHUS OT
MPOCTENIINX, YCBAUBAEMBIX B HEMIOCPEACTBEHHOM OTIBITE, IO JJOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX AJIsi
Pa3BUTHS HAYYHBIX U MPUKIAAHBIX UJei. be3 KOHKpeTHhIX MaTeMaTHUECKUX 3HAHUH 3aTpyITHEHO TOHUMaHUE
MIPUHIIUIIOB YCTPOWCTBA U UCTIOJIb30BAaHHS COBPEMEHHON TEXHUKU, BOCIIPUATUE Y UHTEPIPETALHS
Pa3HOOOpa3HOM COMATBHOM, SKOHOMHYECKOH, MOJMTHIECKOW HHpOopManu, ManodPppeKTuBHA
MOBCEIHEBHAsS MTpaKTUYecKas AeATelbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBIIOIHATH
PacuéThl U COCTABJIATH AITOPUTMbI, HAXOJAUTh U IPUMEHATH (DOPMYJIBL, BIIAJIETh MPAKTUIECKUMU MpUEMamMu
reOMEeTPUUECKUX U3MEPEHUI U IOCTPOEHUH, YUNTaTh HH(POPMAIIHIO, TPEICTABICHHYIO B BHIE TaOIHII,
IyarpamMmm M rpauKoB, XKUTh B YCIOBUSIX HEOMPEIEIEHHOCTH U TIOHUMATh BEPOSITHOCTHBINA XapakTep
CITyJailHBIX COOBITHIA.

OpHOBpeMEHHO ¢ pacuiupeHrueM cdep NpUMEHEHHs: MaTeMaTHUKU B COBPEMEHHOM 00111ecTBe BCE OoJiee
Ba)KHBIM CTAHOBHUTCSI MATEMAaTUUYECKHUI CTUJIb MBIIIJICHUS, IPOSIBIIIOMIUNACS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoiecce nzyueHus MaTeMaTHKHU B apceHall IPUEMOB U METOJIOB MBIIILJICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIOUAIOTCSA MHAYKLUA U ASTYKIHs, 0000IIeHNe U KOHKPETU3alusl, aHau3 U
CUHTE3, KJIaccu(UKalUs U cucTeMaTh3alus, abcTparupoBanue u anajaorus. O0beKThl MaTEMaTHUYECKUX
YMO3aKIIUYEeHUH, MpaBUiia KX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHUECKUX IMOCTPOCHUH,
CHOCOOCTBYIOT BBIpaOOTKE YMEHHS (OPMYITHPOBATH, 0OOCHOBBIBATh U JOKA3BIBAThH CYKJICHUS, TEM CAMbIM
Pa3BHUBAIOT JIOTHYECKOE MBIIIITIEHUE. Bemyias poiabp npuHaaIeKUT MaTeMaTHKe U B JOPMUPOBAHUHT
AITOPUTMUYECKON KOMIOHEHTHI MBIIILIICHUS ¥ BOCOHUTAHUH YMEHUI JeHCTBOBATH MO 33JaHHBIM allTOPUTMaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mporiecce pemeHus 3a1a4 — OCHOBOW y4eOHOM
JEeSITeNFHOCTH Ha ypOKaX MaTEMaTHKU — PAa3BUBAIOTCS TaKKe TBOpUECKasi M MPUKIIAIHAS CTOPOHBI
MBIIILICHUS.

OOydeHnne MaTeMaTHKe JaéT BOZMOYKHOCTh Pa3BUBATh Y 00yJaIOIINXCSl TOUHYIO, PAIlHOHATBLHYIO U
MH(POPMATUBHYIO peUb, YMEHUE OTOMPaTh HanboJiee MOIX0IAIINE S3bIKOBbIE, CAMBOJIMYECKHE, TpaduyecKue
CpeICTBa AJISl BEIPAXKESHHUsI CY)KICHUI M HATJISITHOTO MX TMPECTaBIICHUS.

Heo0x0auMbIM KOMIIOHEHTOM OOLIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBIISETCS 001Iee 3HAKOMCTBO

C METOJaMU ITO3HAHHA ﬂGfICTBHTGJ’IBHOCTH, MMpEaACTABJIICHHUEC O MPCAMETC U MCTOAAaX MATCMATHUKU, UX OTJIMUMH



OT MCTOOB APYIUX CCTCCTBCHHLIX U T'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTIX MNPHUMCHCHUSA MAaTCMAaTUKHU I
peleHus HayYHbIX U MPUKIATHBIX 3a1a4d. TakuM o0pazom, MareMaTnyeckoe 0Opa3oBaHue BHOCUT CBOM
BKJIaJ1 B (GOpMHUpPOBaAHHE OOIIEH KyITbTYphl YEIIOBEKA.

I/IsyquHe MaTEMAaTHUKHU TAaKXKC CHOCO6CTBy€T OCTCTUUCCKOMY BOCIIMTAHHUIO YCJIOBCKA, IOHUMAaHHUIO
KPacoThl ¥ M3SIECTBA MATEMATUYECKUX PACCYKACHUHN, BOCIPUATHIO TEOMETPUIECKUX (POpM, YCBOCHHUIO

nacu CHMMCTPUH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA
[TpuopuTeTHEIME LIENIIMU OOYyUEHHS MaTeMaTHKe B 6 Ki1acce sSBIISIOTCS:

— HIpoJoJKeHHe (GOPMHUPOBAHMSI OCHOBHBIX MaTEMATUUECKUX MOHATUN (YHCIIO, BEJINYUHA,
reoMerpuueckas ¢urypa), ooecrneqrBaroX IPeeMCTBEHHOCTh U EPCIIEKTUBHOCTh MAaTEMATHYECKOTO
o0Opa3oBaHus 00yJarOIMINXCS;

— Ppa3BUTHE UHTEIJIEKTYAIBHBIX M TBOPUYECKUX CIIOCOOHOCTEM 00YJarONIuXCsl, MO3HaBATEILHOM

AKTUBHOCTH, HCCIICA0BATCIBCKUX YMeHHﬁ, HHTEpPECa K U3YYCHHUIO MaTCMAaTUKU

— TMOJIBEJIEHNE 00YJArOIINXCS HA IOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3U MaTEMATHUKHI
1 OKPYXKAIOIIIETO MUPA;

— (opmupoBanue GyHKIIMOHATEHON MAaTEMATHYECKON TPAaMOTHOCTH: YMEHHUS PAaCIiO3HABATh
MaTeMaTH4eCKHEe OOBEKTHI B PEATbHBIX )KM3HEHHBIX CUTYAIIUSIX, IPUMEHSITH OCBOCHHbBIE YMEHHUS JIJISI
pelIeHHs TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH MOJTYYEHHbBIE PE3YJIbTAThHI U
OLICHUBATh UX HA COOTBETCTBUE MPAKTUYECKON CUTyallUU.

OcHosHbie TuHUU coOepIicanus Kypca mamemamuku 8 6 kiacce

apudMeTHYeCKas U TeOMEeTpPUIecKasi, KOTOPhIC pa3BUBAIOTCS MapaJIeIbHO, KaK/1asi B COOTBETCTBUH C
COOCTBEHHOM JIOTUKOM, OJJHAKO, HE HE3aBHUCHMO OJHA OT JAPYroOi, a B TECHOM KOHTaKTe W B3aUMOJICHCTBHUU.
Taxoke B Kypce MpOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAMHU ajareOphbl U OMUCATEIFHOM CTAaTUCTUKH.

N3yuenune apupmMeTnueckoro MaTepraia HAYMHACTCS CO CUCTEMATH3aIliy U Pa3BUTHsI 3HAHUH O
HaTypaJbHbIX YHCJIAX, MOJYYCHHBIX B HAaYaIbHOU 1IKoJie. [Ipr 3TOM COBEPIIIEHCTBOBAHUE BHIUYMCIUTEIbHOM
TEXHUKHA U (OPMUPOBAHUE HOBBIX TEOPETUUECKUX 3HAHUIM COUYETACTCS C Pa3BUTHEM BBIYUCITUTEILHON
KYJIbTYpbI, B YaCTHOCTH ¢ 0OYYCHHEM MPOCTECUIITUM TTpUEMaAM TTPUKUIKHA U OIIEHKH Pe3yIbTaTOB
BBIUMCIICHUH. 3ydeHre HaTypaabHbIX YMCEN MPOJ0JIKAETCS B 6 Kilacce 3HAKOMCTBOM C Ha4aJIbHBIMHU
MOHSTUSAMU TEOPUH TECITUMOCTH.

Jpyroit KpynHbIii OJIOK B co/Iep KaHUU apuPMETUUECKON TMHUH - 3T0 apobu. K 6 kinaccy oTHecEH BTOpoi
9Tan B U3Yy4eHHUH JIPOOEii, Iie MPOUCXOIUT COBEPILICHCTBOBAHIE HABBIKOB CPABHEHHUS U TIPEOOPa30BaAHUS
npoOei, OCBOCHKME HOBBIX BBIYHMCIUTEIBHBIX aITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYUCIICHUH, B TOM YHCIIC
3HaYEHUH BBIPAKECHUHN, COJEPKAIINX U OOBIKHOBEHHBIE, U AECATUYHbBIC APOOU, YCTAHOBIIEHUE CBSI3EH MEXIY
HUMH, paCCMOTpPEHUE MPUEMOB peIlIeHUs 3a/a4 Ha poOu. B Havase 6 kiiacca MpOMCXOAUT 3HAKOMCTBO C
MOHSATHUEM IPOLIEHTA.

Oco0eHHOCThIO U3YYECHHUS TTOJIOKUTENBHBIX U OTPUIIATEIBHBIX YUCEIN SBISETCS TO, YTO OHU TAK)KE MOTYT
paccMaTpuBaThCs B HECKOJIBKO 3TanoB. B 6 kiiacce B Hauane uydeHus temsl «llonoxuTenbHbie n
OTpULIATENbHBIE YHCIay BhLaesAeTca noarema «Llenbie uncnay, B paMkax KOTOPOU 3HAKOMCTBO C
OTPULIATENLHBIMU YUCIIAMU U JIEHCTBUSIMH C MOJIOKUTEIbHBIMU U OTPULATENBHBIMH YHCIAMU TPOUCXOIUT Ha
OCHOBE COJIEPKATEIBHOTO MOAX0Aa. DTO MO3BOJISET HAa JOCTYITHOM YPOBHE MMO3HAKOMUTH Y4alllUXCs
MPAKTUYECKH CO BCEMH OCHOBHBIMU MOHATUSMU TEMBI, B TOM YHUCJIE U C MPABUJIAMU 3HAKOB MIPH BBINOJIHEHUHT
apu(pMeTHYECKUX ACHCTBHI.

[Tpu 00y4eHnn penieHno TeKCTOBBIX 3a]a4 B 6 KJIACCe MCTOIB3YIOTCS apudMeTHIeCKUe MPUEMBI PELICHUSI.

TexcToBble 3a1a4H, peniaeMble Ipu 0TpabOTKE BEIYMCIUTEIbHBIX HABBIKOB B 6 Ki1acce, paccMaTpUBAIOTCA



3aJauyl CIEAYIOIUX BUJIOB: 3a]aui Ha JBM)KEHHUE, HA YacTH, Ha IOKYIKH, HA pabOTy ¥ MPOU3BOAUTEIHLHOCTS,
Ha MPOLIEHTHI, Ha OTHOLICHUA U npornopiu. Kpome Toro, oOydaronuecst S HaKOMATCS ¢ TpUEMaMH PELICHHS
3a7a4 1epebopoM BO3ZMOKHBIX BapUAHTOB, ydaTcst paboTathk ¢ WH(GOpMAIMEH, IPeICTaBICHHON B opme
TAOIUI] VI JHATPAMM.

B IIpumepHoii paboueii mporpamme nmpeaycMoTpeHo (GOpPMHUPOBAHHE MPOTICICBTUICCKHIX alreOpandecKux
npeacTaBieHU. bykBa Kak CMMBOJI HEKOTOPOI'O YHcia B 3aBUCUMOCTH OT MaTeMaTHUYE€CKOT0 KOHTEKCTa
BBOJIUTCS MOCTENEHHO. ByKBEeHHasi CUMBOJIMKA IIIMPOKO UCHOJIB3YETCS MPEXKJIE BCErO Ui 3alMcH OOmMX
YTBEP)KJICHUH U TIPEIOKEHHUN, GOPMYJT, B YACTHOCTHU ISl BBIYMCICHUS T€OMETPUYECKUX BEIIHMYHH, B
KayeCTBE «3aMECTUTEIISD Ynca.

B kypce «Marematuku» 6 Kjlacca IpeCTaBlIeHa HarJsHas T€OMETpUsl, HallpaBJICHHAasl Ha pa3BUTHE
00pa3HOTO MBIIIJICHHUS, IPOCTPAHCTBEHHOTO BOOOPaXEHHS, N300pa3UTEIbHBIX YMEHHNA. JTO BKHBIHA ITAIl B
M3Y4YEHUH F€OMETPHUH, KOTOPBIM OCYIIECTBIISAETCS HA HATJISAHO -IIPAKTUUECKOM YPOBHE, OTIMPAETCS Ha
HarJsgIH0-00pa3Hoe MbIIIEHHE 00yJaromuxcs. bospmias posib OTBOJUTCS MPAKTUYECKOH NESTENbHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOAeTUpOoBaHui0. OOyuaroiuecs 3HaKOMATCS ¢ TEOMETPUYECKUMU pUrypamu Ha
IJIOCKOCTH U B MPOCTPAHCTBE, C UX MPOCTEHIINMU KOHPUTYpaLlUsIMHU, ydaTcs n300pakaTh UX Ha
HEJIMHOBAHHOM M KJIeT4aToil Oymare, pacCMaTpUBalOT UX MpoCTeiue cBoiicTBa. B mporecce n3ydenus
HarJITHOW reOMEeTPHUH 3HaHUS, IOJy4YeHHbIE 00YyYaloIMMUCS B HAYaJIbHOU IIKOJIE, CHCTEMAaTU3UPYIOTCS U
pacIupsIoTCS.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

CornacHo yueOHOMY MJIaHy B 6 Kjlacce U3y4aeTcsi HHTErpUPOBAaHHBIN npeaMeT «MaTemaThKay, KOTOPBIH
BKJIIOYAET apu(MeTHUYEeCKHil MaTepua U HarsJHyl0 T€OMETPHIO, a TAKXKE MPOTEIEeBTUYECKIE CBEICHUS U3
anreOpsl. YUeOHBIN TJIaH Ha M3y4eHNE MaTeMAaTHKHU B 6 KJIacCe OTBOJUT HE MeHee 5 yueOHBIX YacOB B
Henento, Bcero 170 yueOHBIX 4acoB.



COJIEP)KAHUE PABOYEN ITPOT PAMMBI

HartypanbHble yncia

Apudpmernueckue IeHCTBUS ¢ MHOTO3HAYHBIMU HAaTypaJIbHBIMH YHCIaMH. YHCIOBBIE BRIPAXKECHUS, TIOPSAIOK
JeWCTBUH, NCIIOJIB30BaHNE CKOOOK. McTonbp30Banue MpH BEIYMCIICHUSX IEPEMECTUTEIIFHOTO U
COUETATENILHOTO CBOMCTB CJI0KEHUS U YMHOKEHHUS, PacpeeIUTEIIbHOTO CBOMCTBA YMHOXKEHHUSL.
OxpyriieHne HaTypajdbHBIX uncen. JlenuTenn u KpaTHble YKiciia; HauOoJIbIIUi 001U AeTUTENb U
HanMeHblIee olmiee KpaTHoe. J[enMMocTh CyMMBI M IPOU3BECHHUS. J{eleHne ¢ OCTaTKOM.

JApodu

OObIKHOBEHHAs! IpOOb, OCHOBHOE CBOMCTBO JIpO0H, COKpaleHue n1pooeii. CpaBHEHHE U YIIOPSI0YMBaHIE
npoOeit. Permenue 3ama4 Ha HAX0XACHUE YaCTH OT 1I€JIOTO U IEJI0T0 M0 ero 4acTu. J[poOHoe 4nciio Kak
pesynbTat aenenusd. [IpeacraBieHue AeCITUIHON qpoOU B BHI€ 0OBIKHOBEHHOM TPOOH U BO3MOKHOCTh
Mpe/iCTaBIeHHs] OOBIKHOBEHHOM JIpoOU B BUE JecATUYHON. JlecaTnuHblie ApoOU U METpUYecKas cucreMa
Mep. ApupmeTrnueckue JeMCTBUS U YUCIIOBBIE BHIPAXKEHUS C OOBIKHOBEHHBIMU U AECATUYHBIMU APOOSIMHU.
OtHowenue. [lenenne B JaHHOM OTHoOLIeHUHU. Macmitad, nponopuus. [Ipumenenue nponopuuii npu
pemienuu 3anad. [lonstue npouenTa. Beruncienne npoieHTa oT BETUYUHBI U BEIMYUHBI 10 €€ MPOIICHTY.
BripaxkeHue npoueHToB AecITUYHBIMU Jpo0simu. Perenne 3a1a4 Ha MpoLeHThl. BeipaxkeHne OTHOIEHUS

BCJIMYHMH B IPOLICHTAaXx.

Ilos10:xuTEABHDBIE H OTpHLHATECJIbHBIC YHUC/IA

[TonoxurensHble U OTpULIaTENbHBIE YKcia. Llenpie yncna. Moaynpb yucia, reomeTpuyecKas
WHTEpIpeTarus Moayis uyucia. M3o0paxkeHue yrcen Ha KOOPAUHATHOM NMpsMoi. YnCI0BBIE TPOMEKYTKH.
CpaBHenue uucen. Apudmernyeckue IEHCTBUS C MOJIO0KUTEIbHBIMUA U OTPULIATEIHHBIMU
yucnamu. [IpsiMoyronbHas cuctemMa KOOpIuHaT Ha IIOCKOCTH. KoopauHaThl TOUKK Ha MIIOCKOCTH, abciucca
u opaunara. [loctpoenue Touek u ¢puryp Ha KOOpAUHATHOM IMIIOCKOCTH.

BykBeHHBbIE BbIPpasKEeHUS

[IpumeHeHre OYKB JIJIs 3alTMCH MAaTEeMAaTHYCCKUX BBIpKEHUH U mpeioxkeHuil. CBoicTBa apu(MeTHISCKIX
NeHCTBYI. BykBeHHBIC BBIPAXKCHHS M YHCIIOBBIC TIOJICTAHOBKU. ByKBeHHBIC PaBEHCTBA, HAX0XKICHUE
HEU3BECTHOTO KOMIOHeHTa. DopMyIibl; GopMyIIbl IEPUMETPA U ITUIOMIAAM MPSAMOYTOJbHIKA, KBaIpaTa,
o0Bpéma mapanenenurena u Kyoa.

Penrenne TeKcTOBBIX 32124

Pemienune TekcToBBIX 33aau apupMeTHIECKUM criocoboMm. Pertenue noruueckux 3anay. Pemenue 3aqay
nepebopoM BcexX BO3MOXKHBIX BapuaHTOB. Pelienue 3aaa4, coeprKaliux 3aBUCUMOCTH, CBSA3bIBAIOIINX
BEJIMYHMHBI: CKOPOCTb, BPEMS, PACCTOSHUE; 1IEHA, KOJIMYECTBO, CTOMMOCTD; IPOM3BOAUTEIBHOCTD, BpEMS,
00BEM paboThl. ENMHUIIBI H3MEpEHHsI: MacChl, CTOUMOCTH; PACCTOSHUS, BpEMEHHU, CKOPOCTH. CBA3b MEXTY
€IMHULIAMU U3MEPEHUS KaXK10M BEJIMUMHBI. Pelienune 3aaa4, CBA3aHHBIX C OTHOLLEHUEM,
MPONOPIMOHATBHOCTBIO BEJIMYMH, MPOLIEHTAMU; PEIIEHNEe OCHOBHBIX 33/1a4 Ha ApoOu U npoiieHThl. OeHka u
MPUKHJIKA, OKpYriIeHHe pe3ynbraTa. CocTaBiieHHe OYKBEHHBIX BBIPAKEHHUH MO YCIOBUIO
3agaun. [IpencTaBieHne JaHHBIX C MOMOIIbIO TabauIl U Auarpamm. CtosduaTbie TMarpaMMbl: YTEHHE U
MIOCTpOEHHE. UTEHNE KPYTrOBBIX AUATPAMM.

Haruasanast reomerpus

Harnsaneie npeacraBineHus o puUrypax Ha INIOCKOCTH: TOYKa, IpsAMasi, OTPE30K, JIyd, yroJ, JJIOMaHasl,
MHOTOYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTB, KpYT. B3auMHOE€ pacrnosioskeHne AByx



IIPSIMBIX Ha IJIOCKOCTH, MapajlyiebHbIE NPSMBIE, IEPIIEHIUKYIApHBIE IpsiMble. MI3MepeHne paccTostHUMA:
MEXAY IBYMSI TOUKaMHM, OT TOUKH JI0 NIPSMOM; JUIMHA MaplIpyTa Ha KBaJpaTHOU ceTke. M3mepenue u
IIOCTPOEHHUE YIJIOB € IOMOLIBIO TPAHCIIOPTUPA. BUIBI TPEYTOJIBHUKOB: OCTPOYIOJIBHBIM, IIPSIMOYT OJIbHBIH,
TYIOYT'OJIbHBII; paBHOOEIPEHHBIIN, pABHOCTOPOHHUI. UeThIPEXYTOJIBbHUK, IPUMEPDI UETBIPEXYT OJIbHUKOB.
[IpssMOYTrOJIBHUK, KBAJIpaT: MCIIOJIE30BAaHUE CBOWCTB CTOPOH, YIJIOB, quaroHaiei. M3o0paxenue
reoMEeTpUIeCcKuX (PUTYyp Ha HEJTMHOBAHHOI Oymare ¢ UCIOJIb30BaHUEM IIUPKYJIS, TIMHEHKH, yrOJIbHHKA,
Tpa"cnoptupa. lloctpoenus Ha kierdyaroit Oymare. Ilepumerp mHoroyronbHuka. [lonstue miuomaau
Gburypsr; eaMHUIBI n3MepeHus mwiomany. [Ipubmmkéanoe n3Mepenne mwiomaan Guryp, B TOM 4rcie Ha
KBajipaTHOU ceTke. [IpnbnnxénHoe n3MepeHue JUIMHbI OKPYXHOCTH, IUI0IIa U Kpyra. CUMMeTpus:
[EHTpaJIbHAs, OCeBas U 3epKaibHast cummerpun. [loctpoenne cummerpuunbix puryp. Harmsaasie
MPEJCTAaBICHHS O MPOCTPAHCTBEHHBIX (PUTypax: mapauienenumes, Ky, mpu3Ma, mupamMu/a, KOHyC, WIAH/P,
map u chepa. M3o0pakenue npoctpaHcTBEHHBIX ¢uryp. Ilpumeps! pa3BEPTOK MHOTOIPaHHUKOB, LIMJIMHIPA
u koHyca. Co3gaHue Mo/ieieil MpoCcTpaHCTBEHHBIX (puryp (13 Oymaru, IpoBOJIOKH, MJIACTHIINHA U

ap.). [Housitue 00bEMa; eMHUITBI U3MEPEeHHS 00bEMa. OOBEM MPSAMOYTOJIBHOTO MapasuieNenumena, Kyoa.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

OcBoenue yuebHOro npeamera «MaTemMaTHKay JOJKHO 00eCIeYnBaTh TOCTIKEHNE HA YPOBHE OCHOBHOTO
o011ero o0pa3oBaHus CICIYIOMINX JIMYHOCTHBIX, METAIIPEIMETHBIX U TIPEMETHBIX 00pa30BaATEIBHBIX
pE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JImyHOCTHBIE PE3yabTaThl OCBOCHHUS IIPOTrpaMMBbl y4eOHOTO rpeameTa «MaTemaTrukay XapakTepU3yrTCA:

IMaTpuoTHYeCKOe BOCIMTAHME:

MPOSIBJICHUEM MHTEpeca K MPOLIJIOMY U HACTOSIIIEMY POCCUMCKON MaTeMaTHKU, IEHHOCTHBIM OTHOIIIEHHEM
K JOCTHKEHHUSIM POCCUMCKUX MAaTE€MaTUKOB U POCCUMCKON MAaTeMaTHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ITUX
JTOCTHDKCHHM B IPYTUX HayKaxX U MPUKIATHBIX cepax.

I'paxxmanckoe M IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 00s3aHHOCTEH Ipak/JaHWHA U PEAIM3alliH €ro MpaB, MPEICTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IIMUHBIX CTPYKTYP, SABJICHUM, TPOLIEYP TPAKIaHCKOTO
ob1ecTBa (BEIOOPHI, OMIPOCHI U TIP.); TOTOBHOCTBHIO K OOCYKJIEHUIO ATHUECKHUX MPOOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM TIPUMEHEHUEM JIOCTIKEHUN HAyKH, OCO3HAHWEM BaKHOCTH MOPATBLHO -3THYECKUX TPUHIIUIIOB
B JEATEIBHOCTH YUYEHOTO.

Tpynosoe BocninTanue:

YCTaHOBKOM Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTUUECKUX 3a]1ad MaTeMaTHUYE€CKOW HAIPaBIEHHOCTH,
OCO3HAaHUEM BOKHOCTH MaTEMaTHYECKOTO 00pa30BaHMs Ha MPOTSHKEHUU BCEU KU3HH JIJIS1 YCIICITHON
npodeccuoHabHOM IeATENBHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHI; 0CO3HAHHBIM BEIOOPOM U
MIOCTPOCHUEM UHAUBUAYATbHON TPaeKTOpUU 00pa30BaHMs U XKU3HEHHBIX IJIAHOB € YYETOM JIMUHBIX
HWHTEPECOB U OOIECTBEHHBIX MMOTPEOHOCTEH.

JcTeTHYeCKoe BOCIIMTAHUE:

CHOCOOHOCTBIO K SMOIIMOHAIBHOMY U ACTETUYECKOMY BOCIPUSATHIO MaTeMaTUYECKUX 00bEKTOB, 3a/1a4,
peuieHui, pacCcyX/IeHU; YMEHHIO BUJIETh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOI0 IO3HAHUS:

OpHUEHTAIINeH B IEITEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MIPEJICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, IPUPOAbI U OOIIeCTBa, MOHUMAaHUEM MaTeMaTUYeCKON HayKHl Kak
cdepbl 4eTIOBEUECKOH AeATeIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYMMOCTH JJIS1 Pa3BUTHS LIMBUIIU3AIUY;
OBJIQJICHUEM SI3bIKOM MAaTEMAaTHUKH U MAaTEMaTUYECKOU KyJIbTYpOU KaK CPEeICTBOM MO3HAHUS MUPA;
OBJIQJICHUEM IPOCTEHUIITMMU HAaBBIKAMH HCCIIEOBATEIbCKOMN ACSITEIIbHOCTH.

dusuyeckoe BocnuTanue, GopMupoBaHue KyJabTYPbl 310POBbS M SMOLHMOHAJIBHOI0 0JIATONOJIYyYHs:

TOTOBHOCTBIO IPUMEHITh MAaTEMAaTUUYECKHUE 3HAHUS B UHTEPECAX CBOETO 370POBbs, BECHUS 310POBOTO
oOpas3a kHU3HH (310pOBOE MUTAHUE, COAIAHCUPOBAHHBIN PEXXUM 3aHATHI U OTIbIXA, peryispHas puznyeckas
aKTUBHOCTH); C(HOPMHUPOBAHHOCTHIO HABbIKA pediekcry, TPU3HAHUEM CBOETO MpaBa Ha OIIMOKY U TaKOTO Ke
MpaBa Jpyroro 4ejoBeKa.

JK0JI0rH4ecKoe BOCIIUTAHHE:

OpHEHTAIlMel Ha TPUMEHEHNE MaTeMAaTUYECKUX 3HAHUMN I PElIeHus 3a7a4 B 00JIaCTH COXPaAaHHOCTH
OKpYXarollen cpeibl, JIaHUPOBAHMS OCTYIKOB M OLEHKH UX BO3MOXHBIX MOCIEACTBUMN IS OKPYKArOIIEH
Cpelbl; OCO3HAHHEM TII00ATFHOTO XapaKTepa SKOJIOTUYECKUX MPOoOIeM U MyTel UX perieHusl.

JINYHOCTHBIE pPe3yJibTaThl, 00eceYNBAIINE ATANTANNI0 00y4aI0IIErocs K N3MEeHS K0 IHMCS
YCJI0BHAIM COLMAIBHOM M NPUPOAHOM Cpeabl:

— TOTOBHOCTBIO K AEHCTBUSIM B YCJIOBUAX HeOHpe,Z[eJ'IéHHOCTI/I, MOBBIIIICHUIO YPOBHHA CBOEH
KOMIICTCHTHOCTH YCPE3 MPAKTUUYCCKYIO ACATCIIBHOCTb, B TOM YUCJIC YMCHHUC YUUTHCA Y APYTUX HMHCﬁ,



HpHOGpeTaTB B COBMECTHOM ACATCIIbHOCTU HOBBIC 3HAHM, HABBIKU U KOMIICTCHIIUN U3 OIbITA JPYTUX;

— HEO0OXOIUMOCTHIO B (JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ncie (GOPMYITHPOBATh UEH, TOHSITHU,
THIOTE3bl 00 00BEKTaX U SIBJICHUSIX, B TOM YHUCIIE paHEee HEU3BECTHBIX, OCO3HABATH JIC(PHUIIUTHI

COOCTBEHHBIX 3HAHUW ¥ KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

— c1ocOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAILIMIO, BOCHIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOINN KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS U ACHCTBUS, (HGOPMYITHPOBAThH

1 OLCHHUBATH PUCKHU U IOCIICACTBUA, (1)OpMI/IpOBaTI) OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOSHUS MPOrpaMMbl yaeOHOTO npeamera «MaremaTikay

XapaKTCPU3YIOTCA OBJIAACHUEM YHUBEPCATIbHBIMU RO3HAGAM E/IbHbIMU deﬁcmeu;wu, YHUBEPCAIbHbIMU

KOMMYHUKAMUBHbIMU oeticmeusmu U YHUBEPCATIbHbIMU PeCyIAmMUCHbIMU oeticmeusmu.

1) Vuusepcanvuvie noznasamenvhvie oeticmausi odecneuusaiom Gopmuposanue 6A306bix KOZHUMUGHBIX

npoyeccoes 06ytta;0u;uxc;z (06’60€Hu€ Memo008 NO3HAHUSA OKpyotcarnweco mupa, NPUMEeRerUuUe 102u4eCKux,

UCCce008amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayuelti).

Ba3oBrble jJoruyeckue 1ecTBUA:

— BBISABJIATH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN MaTEeMAaTUYECKUX 0ObEKTOB, IOHATHUH,
OTHOIICHUI MEXy MOHATUAMU; GOPMYIUPOBATH ONPEeNICHUS IOHATUI; yCTaHABIUBATh
CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIIN, OCHOBAHUS [l 00001EHNs M CPaBHEHUS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3A;

— BOCIPUHUMATh, GOPMYIHPOBATH U MPE0OPA30BHIBATH CYKJIEHUS: YTBEPAUTEIbHBIC U
OTpuLaTeNIbHbIE, €MHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIE,

— BBISBJIATH MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS B (PaKTax, TaHHBIX,
HaOJIIOJICHUSX U YTBEPKACHUAX; TpeJylaraTb KPUTEPUH TSI BHISIBIICHUS] 3aKOHOMEPHOCTEN U
MPOTHUBOPECUHIA;

— Je€JaThb BBIBOJBI C UCITIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U UHAYKTHBHBIX
YMO3aKJIIO‘{eHPII>'I, YMOSaKJ'IIOLIeHI/Iﬁ 10 aHaJIOTHH,

— pa3bupaTh A0Ka3aTeNbCTBA MATEMATUUYECKUX YTBEPKACHUN (IIPSIMbIE U OT MPOTUBHOTO), IPOBOIUTH
CaMOCTOSITEIIbHO HECTIOKHBIE JI0KA3aTeIbCTBA MaTEMAaTHUECKUX (PAKTOB, BHICTPAUBATh apTyMEHTALIUIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBHIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpaTh crioco0 petieHus yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHHS,
BBIOHMpaTh HarboJiee MOIXOASIINN ¢ YIETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBrble ncciienoBarejbcKkue 1eHCTBHA:

— HCITOJIB30BAaTh BOIIPOCHI KaK HCCJIeI0BATEIbCKUI HHCTPYMCHT IIO3HAHU, q)OpMy.TII/IpOBaTL BOIIPOCHI,
(I)I/IKCI/IpyIOH_II/Ie MpoOTUBOPCUUC, HpO6HCMy, CaMOCTOATCIIbHO YCTaHAaBJIMNBATh NCKOMOC U NAHHOC,
(I)OpMI/IpOBaTB THUIIOTE3Y, Apr'YMCHTHUPOBATL CBOIO IMO3UIIUIO, MHCHHC,

— TPOBOJMTH MO CAMOCTOSITEIILHO COCTABJICHHOMY IJIaHY HECJIOKHBIN SKCIIEPUMEHT, HEOOJIBIIIOE
HCCIIEIOBAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOT0 00bEKTa, 3aBUCHMOCTEH 00BEKTOB
MEXIy CO0OIf;

— CaMOCTOATECIBHO (I)OpMYJ'II/IpOBaTB O606IJ_ICHI/I}I " BBIBO/JIBI 11O pC3YyJIbTaTaM HpOBe,Z[éHHOFO
Ha6J'IIO,Z[eHI/I$I, Hucciaca0Banus, OUCHUBATL JOCTOBECPHOCTH NNOJYYCHHLBIX PC3YJIbTATOB, BBIBOAOB U



0000I1IEHHI;

— IIPOTrHO3UPOBATH BO3MOKHOC PA3BUTUC ITPOLICCCA, 4 TAKIKC BbIABUT'ATh MIPCAIIOJIOKCHUA O €TI0
Pa3BUTHUH B HOBBIX YCJIIOBUAX.

Paborta ¢ nndopmanmeii:

— BBIABJISITHD HEAOCTATOYHOCTHh U I/I36BITO‘-IHOCTB I/IH(bOpMaI_[I/II/I, JaHHBIX, H€O6XOI[I/IMBIX JUISA pemeHI/m
3a/1a4u;

— BBIOMpATh, AaHATM3UPOBATH, CUCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH HH(DOPMAITHIO Pa3TMYHBIX
BUJIOB U (JOPM IIPEICTABICHHUS;

— BBIOMpaTh GOpMY MpeCcCTaBIeHHS HHGOPMAIMH U WUTIOCTPUPOBATH pellaeMble 33/1a4H CXEMaMH,
JrarpaMmamu, HHOHM rpa@ukoil 1 uX KOMOMHALMSIMY;

— OIICHMBATh HAJEKHOCTh UHPOPMALIMH 110 KPUTEPHSIM, ITPEITI0KEHHBIM YUUTENIEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITENIBHO.

2) Vuueepcanvhbie KOMMYHUKAMUBHBLE OCliCMEUs 00eCneuusaronm chopmupo8aHHOCHb COYUATbHBIX
HABLIKO8 00VYaAIOUUXCSL.

OO0menue:

— BOCIpHHUMATh U q)OpMy.TIHpOBaTI) CY)XXICHHA B COOTBETCTBUHU C YCIIOBHUAMU U LCIIAMU O6I].[GHI/I${;
SICHO, TOYHO, 'PAMOTHO BBIPaXKaTb CBOIO TOUYKY 3pCHUA B YCTHBIX U IMCbMECHHBIX TCKCTAX, 1aBaThb

MOACHCHUA 110 X0y PCIICHUA 3ala4i, KOMMCHTHPOBATH HOHy‘IeHHBIfI PE3YIbTAT,

— B X0Ji¢ 0OCYXKJIEHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 0OCYXIaeMO# TEMbI, TPOOIEMBI, pEIIaeMon
3aJ]auu, BHICKA3bIBATh UJICH, HAIICIICHHBIC HA TTOUCK PEIICHHS;, COTTOCTABIISATH CBOH CYXKICHUS C
CYXIICHVUSIMH PYTUX YYaCTHUKOB JAHMAJIOTa, OOHAPYKMBATh PA3IMYKMe U CXOJICTBO TIO3HIIUH; B
KOPPEKTHOH opme (GopMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

— MPENCTAaBIATh Pe3yabTaThl PEIICHU 3a/1a4H, YKCIIEPUMEHTA, UCCIEA0BAHUS, TIPOCKTA;
CaMOCTOSITENILHO BBIOMPATh (GOpMAT BBICTYIUICHUS C YYETOM 3a/1a4 MPE3EHTAN U 0COOCHHOCTEH
ayJTUTOPHUH.

CoTpyaHunyecTno:

— IIOHUMAThb U UCIIOJIb30BAaTh IPCUMYILCCTBA KOMAaHJIHOM 1 HHHHBHHY&HBHOﬁ pa6OTBI IIpHu PpCHICHHUUA
y‘le6HI>IX MaTCMAaTHYCCKHUX 3aJa4,

— TPUHUMATH L[EJb COBMECTHOU JeSITeNbHOCTH, TUIAHUPOBATH OPTraHU3AIII0 COBMECTHON PaldOTHI,
pacnpenensiTs BUIbl paboT, TOroBapuBaThCs, 0OCYKIATh MPOIIECC U Pe3ylbTaT paboThl; 060011aTh
MHEHUS HECKOJIbKHX JIFOJIEH;

— Y4acTBOBATb B IPYIIOBBIX (hopMax paboTel (00CYXIeHHsI, 0OMEH MHEHHSIMH, MO3TOBBIE LITYPMBI U
p.);

— BBbIIIOJHATE CBOIO 4aCThb pa6OTLI " KOOPAWHHUPOBATH CBOU JIEHCTBHS C APYTUMH YJICHAMH KOMAH/BbI;

— OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT O KPUTEPHUAM, CHOPMYINPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBHSL.

3) Vuusepcanvuvie pecynsamugnule Oelicmaus 06ecneyusarom GopmMuposanue cCMblci08biX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmn3anus:

CaMOCTOATCIIbHO COCTABJIATH IJIaH, aJITOPUTM PCHICHUA 3a1a4U (I/I.HI/I €ro ‘-IaCTb), BBI6I/IpaTB croco0



pereHus ¢ y4éTOM UMEIOLINXCSI pECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEHICHUH C y4ETOM HOBOM MH(pOpPMAIINH.

CaMOKOHTPOJIb:

— BJAJACTH crocoboamMu CaMOITPOBEPKH, CAMOKOHTPOJIA IMMPpOoLecCa U pe3yjibTaTa pCUICHUA

MaTeMaTHUYECKOM 3a1a4u;

— IPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELIEHUH 33/1a4l, BHOCUTh KOPPEKTHUBBI B

JACATCIBHOCTh HA OCHOBEC HOBBIX O6CTO$ITGJII>CTB, HaﬁILGHHLIX OIHI/I6OK, BBISIBJICHHBIX pr1IHOCT€fI;

— OLCHUBATb COOTBCTCTBUEC PEC3yJibTaTa ACATCIILHOCTH IIOCTaBJICHHOM LCJIN U YCIIOBHAM, O0OBICHATD
IMPHUYUHBI JOCTHIKCHUA WJIIN HCAOCTHIKCHHA LCIIN, HAXOUTh OHII/I6Ky, JaBaTb OLICHKY HpI/IO6peTéHHOMy

OTIBITY.

MNPEAMETHBIE PE3YJIbTATHI

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS paboueli MporpaMMbl IO MaTeMaTHKE MpPEeACTaBIEHbI B Kypce
«Maremarukay 6 kiaacc. Pa3BuTHe JOrnueckux HpeI[CTaBJ'IeHI/Iﬁ 1 HABBIKOB JIOTUYCCKOT'O MBIIIJICHUA
OCYIIECTBIIACTCA HAa MPOTSHHKCHHUU BCEX JICT O6yquH${ B OCHOBHO IIIKOJIE.

OcBoenune yueOHOTO Kypca «MareMaTtnka» B 6 Ki1acCc OCHOBHOM IIIKOJIBI JIOJDKHO 00€CIieuynBaTh
AOCTHIKCHUC CIICAYIOIIUX MMPCIMETHBIX O6paSOBaTe.]'H)HBIX PE3YIbTATOB:

Yucia 1 BLIYUCICHUSA

3HaTh ¥ MOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3IMYHBIMH BUAAMHU YUCEI U CIIOCOOAMU HX 3aITHCH,
MePEXOUTH (€CITH 3TO BO3MOYKHO) OT OJTHOM (POPMBI 3aITMCH YUCIIa K IPYroi.

CpaBHHBATH | yIOPSIOYMBATH IENIbIC YNCIIA, OOBIKHOBEHHBIC U ICCATUYHBIE TPOOU, CPAaBHUBATh YMCIIA
OJTHOTO W pa3HBIX 3HAKOB.

BEINOHATE, coveTast yCTHBIC U TUCbMEHHBIE PUEMBI, apr(METHUECKUE ISHCTBHS C HATYPATbHBIMU H
LEJIBIMH YHCIIAMH, OOBIKHOBEHHBIMH U JIECITHYHBIMU JIPOOSIMH, TIOJIOKUTEIBHBIMUA U OTPUIIATECIbHBIMH
YHCIIAMHU.

BbrauciiaTh 3Ha4eHUs YMCIOBBIX BBIPKEHUIA, BBIOIHATH IPUKUIKY U OIICHKY PE3yIbTaTa BHIYMCICHHIA;
BBITIOJTHATH TIPE00pa30BaHMsI YHCIOBBIX BRIPAKEHHI HA OCHOBE CBOMCTB apr()METUICCKUX JICHCTBUH.

COOTHOCUTH TOYKY Ha KOOPJAWHATHOM MPSIMOM ¢ COOTBETCTBYIOIIMM €{ YHUCIIOM M U300paXkaTh Yyuciia
TOYKAMHU Ha KOOPJAUHATHOM MPSMOM, HAXOUTh MOIYJIb YHCIIA.

COOTHOCUTH TOYKH B TIPSIMOYTOJILHOM CUCTEME KOOPIUHAT C KOOPAMHATAMH ITOW TOUKH.

OKpyTJIATh LENbIC YUCIIa U JCCATUYHBIC P00, HAXOAUTh MPUOTMIKESHHS YUCEIL.

YucJioBble U OYKBEHHbIE BbIPAKEHUS

IloHuMaTte u YHOTpe6J'I$[TL TCPMHHBI, CBA3AHHLIC C 3alIUCHIO CTCIICHU YUCJId, HAXOAUTh KBAaApaT U Ky6
4qHnciia, BBIYMCIIATH 3HAYCHUA YHCIIOBBIX BBIpa)KeHHﬁ, COZACpIKaInX CTCTICHU.

ITonp30oBaThCs MpHU3HAKaMU JCIIMMOCTH, pACKIIaJIbIBATh HATYPAJIIbHBIC YHCJIa HAa IIPOCTHIC MHOXKUTCIIN.

ITonp30oBaThCs MaCI_HTa6OM, COCTAaBJIATH ITPOIIOPIUHN U OTHOHICHUS.

Hcnons30BaTh 6YKBLI JJIA 0003HaYCHHS YUCEIT IIpU 3alMUCU MATEMATHYCCKUX BBIpa)KeHPIfI, COCTaBJIATH
6YKBCHHBIC BBIPAXKCHUSA U (I)OpMYJ'ILI, HaxXOoAUuThb 3HAYCHUA 6YKBCHHBIX BBIpa)KeHPIfI, OCYIICCTBJIAA
HCO6XO,[[I/IMBIC INOACTAaHOBKHU U Hp606pa30BaHI/I}I.

HaxoauTe HEeU3BECTHBIM KOMIIOHEHT PaBCHCTBA.

Pelnenue TeKCTOBBIX 32724

Pemate MHOTOIIIarOBBIE TEKCTOBBIE 33/1a41 apU(METHUECKUM CIIOCOOOM.



Pemrate 3a1a4u, CBSA3aHHBIE C OTHOIIEHUEM, IPONIOPLUOHAIBHOCTBIO BEJIUYHH, IPOLICHTAMU; PEIIATh TPU
OCHOBHBIE 33/1a41 Ha JIpOOU U MPOLICHTHI.

Pemrats 3agaun, conepkaiiye 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMYUHBL: CKOPOCTh, BPEMS, PACCTOSHUE,
[[eHa, KOJIMYECTBO, CTOMMOCTb; TPOU3BOIUTEILHOCTD, BpeMs, 00b&Ma paboThl, UCTIONb3Ys apH(PMETHIECKIE
NEUCTBHUS, OLEHKY, IIPUKUIKY; MI0JIb30BAThCA €AUHULIAMU U3MEPEHNS COOTBETCTBYIOIUX BEIUYMH.

CocraBisTh OyKBEHHbIE BBIPAKEHUS 10 YCIOBUIO 3a7a4U.

N3Bnekars nHpopMaInio, NpeCTaBICHHYIO B Ta0JIMIIaX, HA JIMHEHHOM, CTOJIOYATONW MM KPYTOBOM
JUarpaMmax, UHTEpPIPETUPOBATh IIPEICTABICHHBIE IAHHBIE; UCII0JIB30BATh JAHHBIC IIPU PELICHUH 3aa4.

[IpencraBisaTs HHPOPMAIIHIO C TOMOIIBLIO TAOJHII, IMHSWHOHN U CTOI0YATOM AHATPAMM.

Harasignas reomMeTpust

[IpuBoUTE IpUMEPHI OOBEKTOB OKPYXKAIOLIETO MUPA, UMEIOIINX (POPMY U3yUEHHBIX T€OMETPUUYECKUX
IJIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI PABHBIX U CUMMETPUYHBIX QUTYP.

N300paxaTh ¢ MOMOIIBIO HUPKYIIS, TUHEHKU, TPAaHCIIOPTUPA HA HETMHOBAHHOM U KileTyaToi Oymare
M3YYEHHBbIE TIOCKUE F€OMETpUYECKHe PUTYyphl U KOH(DUTYpallMi, CHMMETPUUYHBIE (DPUTYDBI.

[Tonb30BaThCsi reOMETPUUECKUMU MOHATUSMU: PABEHCTBO (PUTYp, CHMMETPHS; UCTIOIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPHUH, LICHTP CUMMETPUH.

HaxonuTe BENMYHHBI YIIIOB M3MEPEHUEM € IOMOIIBIO TPAHCIIOPTUPA, CTPOUTD YIJIbl 3aJAHHOW BEJITUYUHBI,
MI0JIb30BATHCS NPU PELICHHUH 337a4 IPayCHOM MEPOH YIJIOB; pacliO3HABaTh HA YEPTEkKAX OCTPBIN, MPSIMOH,
Pa3BEPHYTHIN U TYNOM YIJIBL.

BeruucnaTe JUIMHY JIOMaHOW, IEPUMETP MHOTOYT OJIbHUKA, ITOJIb30BATHCS €INHUIIAMU U3MEPEHUS JUIHHBI,
BBIPAYKATh OJTHU €IMHULBI U3MEPEHUS NJIMHBI Yepe3 ApyTrue.

Haxonuts, HCIIONIB3ys 4EPTEKHBIE HHCTPYMEHTBI, PACCTOSIHUSA: MEXK Y JBYMs TOYKaMH, OT TOYKH 10
MPSAMOM, JIMHY MTYTH Ha KBAJIPaTHOM CETKE.

Beraucnare miomaaps (Guryp, COCTaBJIEHHbIX U3 IPAMOYTOJIBHUKOB, HCIIOJIb30BATh pa30MeHNE Ha
IPSIMOYTOJIbHUKH, Ha paBHbIE (PUTYpPBI, TOCTPaUBAHUE JI0 MPSIMOYrOJIbHUKA; OJIb30BaThCS OCHOBHBIMU
€IMHUALIAMH U3MEPEHMS IUIOIAAN; BBIPAKAaTh OJJHU €IMHULBI U3MEPEHUS IUIOIAAN Yepe3 IpYyTrue.

Pacrnio3HaBaTh Ha MOJIeNIAX U M300PAXKEHUIX MUPAMULY, KOHYC, IIUJIUH/P, UCIIO0Ib30BaTh TEPMHUHOJIOTHIO:
BepILIUHA, peOpo, PaHb, OCHOBAHUE, Pa3BEPTKA.

N3006pakaTh Ha Ki1eT4aToi Oymare npsiMOYyroJbHbIN Mapauieaenumnes.

Beruucnare 00bEM IpAMOYTOJIBHOTO NapajuieNenuneia, Kyoa, nojab30BaThCsl OCHOBHBIMU €AMHULIAMU
u3MepeHus 00bEMA; BeIpaXkaTh OJIHU €IMHUILIBI U3MEpeHUs: 00bEMa uepes pyrue.

PemaTp HecnoXKHBIE 3a7ja4l HA HAXOKJICHUE T€OMETPUYECKUX BEJIMYHH B IPAKTUYECKUX CUTYALHAX.



TEMATHYECKOE IIJIAHUPOBAHUE

Ne HaunmenoBanue KosmmyecTBo yacon Jara Buasl gesteabnoctn | Buasl, InexTponnbie (LH(ppoBbIe) 00pa3oBaTeIbHbIe pecypchbl
n/m | pa3gesioB U TeM H3yYeHHs ¢dopmbl
HPOrpamMMsI BCero | KOHTPOJbHbIE | MPAaKTHYECKHE KOHTPOJISI
padoThI padoThI
Paznen 1. Harypanbnbie uncia. leiicTBHSI ¢ HATYPAILHBIMH YHCJIAMH
1.1. | Apudmernueckue 3 BrimnonuaTs VcTHbIiH https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/zakony-arifmeticheskikh-deistvii-vychisleniia-s-
JieiicTBus ¢ apudmeTnaeckue ompoc; mnogoznachnymi-chislami-13540
MHOT'03HAYHBIMU neifictBus ¢ ITrceMeHHbIH
HaTypaJIbHBIMU MHOTO3HaYHBIMHU KOHTPOJIB;
YHCIIaMH. HATypaJIbHBIMU
YHCIIAMH, HAXOIUTh
3HAYCHHUS YHCIIOBBIX
BBIPaKEHHUH CO
ckobKkamu 1 0e3
CKOOOK; BBIYHMCIIATE
3HAYCHHUS
BBIPAKEHUH,
coziepKaImx
CTEICHH;
1.2. | Yucnosble 4 Hcnonb3oBath npu VYerubiit https://resh.edu.ru/subject/lesson/6855/start/235378/
BBIPKCHUS, BBIUHCIICHHSX ompoc;
NOPSAOK JICHCTBUIA, nepemectutenbHoe U | [TucbMeHHbII
HCIOJIb30BaHHE coueTaTesbHOe KOHTPOJIb;
CKODOK. CBOJCTBA CIIOXKEHUS U
YMHOXEHHUS,
pacmpeenuTeabHoe
CBOMCTBO YMHOXKEHHS
OTHOCHTEJIBHO
CIIO’KEHHSI, CBOMCTBA
apUPMETHICCKIX
JIEHCTBUI;
1.3. | Okpyruenue 4 1 BbINONHSTh TIPUKHAKY | YCTHBIN https://skysmart.ru/articles/mathematic/kak-pravilno-okruglyat-chisla
HATYpaJIbHBIX YHCEIL. U OLICHKY 3HaueHUH orpoc;
YHUCIIOBBIX TIucbmeHHbII
BBIPAKEHHIH, KOHTPOJIb;
MPUMEHSTh TPHUEMBI KontponpHas
MPOBEPKH pe3yJibrarta; | pabora;
1.4. | Jdemurenu u kpatubie | 8 1 DopMyIIMpPOBaTh Verubiit https://www.yaklass.ru/p/matematika/6-klass/naturalnye-chisla-13968/naibolshii-obshchii-delitel-i-naimenshee-obshchee-
YKCIIa; HanO OB OTpeIeICHUS ompoc; kratnoe-13999
o0IIHil IeUTeNh U JIENUTENS U KpaTHOro, | [IuchbMeHHBII
HanMeHbIIee obIee HanOOMIBIIETr0 OOIIEro | KOHTPOJIb;
KpaTHOe JIeUTeNs 1 Kourpomnshast
HaMMEHBIIEeTo 00mmero | pabora;
KPATHOTO, TIPOCTOTO 1
COCTaBHOTO YHCET;
HCIIONB30BATh 9TH
TOHATHS IPU
PpeIIeHHH 3a/1ad;



http://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/zakony-arifmeticheskikh-deistvii-vychisleniia-s-
http://www.yaklass.ru/p/matematika/6-klass/naturalnye-chisla-13968/naibolshii-obshchii-delitel-i-naimenshee-obshchee-

1.5.

Paznoxenue uncna
Ha IIpOCThIC
MHOXHUTEIIN.

IIpumensaTs
AJIFOPUTMBI
BBIYUCIIEHUS
HanboIBLIEr0 001IIero
JIeUTENS U
HAMMEHBIIIETO OOIIET0
KpaTHOrO JBYX YUCEI,
aIrOPUTM
Ppa3IOKEHHS YKCIIa HA
MPOCTBIE MHOKHTEIH;

VYcerHbrit
oIpoc;
TIucemeHHbBII
KOHTPOJIb;

https://www.yaklass.ru/p/matematika/6-klass/naturalnye-chisla-13968/prostye-i-sostavnye-chisla-razlozhenie-naturalnogo-
chisla-na-prostye-mnoz_-13984/re-bfdf8478-067d-44cf-8e02-633071f270de

1.6.

ﬂ,eJ'IHMOCTb CYMMBI "
TIPOU3BEICHUA.

HUccnenoBars
CBOMCTBA JCIUMOCTH
CYMMBI U
TIPOU3BEICHUS YUCEIT;

YcTHbIl
or1poc;
[MucemeHHBIN
KOHTPOJIb;

https://www.yaklass.ru/p/matematika/6-klass/naturalnye-chisla-13968/delimost-naturalnykh-chisel-13854/re-eaf3890f-
70b2-464-ad54-be0199cb675f

1.7.

Jlenenue ¢
OCTaTKOM.

Kpurnueckn
OLICHUBATh
TOJTyYECHHBIN
pe3yJsbTat, HaXOAUTh
OIIKOKH,
OCYIIECTBIISITh
CaMOKOHTPOJIb,
MpoBEpsist OTBET Ha
COOTBETCTBHE
YCIIOBHIO;

YcrHblit
or1poc;
[MucemeHHBIN
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/7709/start/325151/

1.8.

Peuenne TeKCTOBBIX
3ama4

Pemars TekcToBbIE
331241, BKIIOYAIOIIHE
TOHSITHUS JICTTUMMOCTH,
apupMETHICCKUM
crocooom,
HCIIOb30BATh
nepe6Gop Beex
BO3MOJKHBIX
BapUAHTOB;
MoaenupoBaTb X0
pelLieHHUs 3a1a491 C
TOMOIIBIO PUCYHKA,
CXEMBbI, TaOIUIBL;

YeTHblit
ompoc;
TTucbmeHHbII
KOHTPOJIb;

https://videouroki.net/razrabotki/mietodika-rieshieniia-tiekstovykh-zadach-v-5-6-klassakh.html

Hroro mo pazneny
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http://www.yaklass.ru/p/matematika/6-klass/naturalnye-chisla-13968/prostye-i-sostavnye-chisla-razlozhenie-naturalnogo-
http://www.yaklass.ru/p/matematika/6-klass/naturalnye-chisla-13968/delimost-naturalnykh-chisel-13854/re-eaf3890f-

2.1

IMepnenaukynsapHbie
npsIMBIE.

Pacno3naBats Ha
gepTexax, pUCyHKax
CITy4au B3aUMHOTO
PACIIONOKEHHUS IBYX
TIPSIMBIX;
HM306pasxaTts ¢
TTOMOIIBIO
4EPTEKHBIX
HMHCTPYMEHTOB Ha
HEJMHOBAHHOH M
KJeT4aToi Oymare
JIBE MIEPECEKAIOIIHECs
npsiMbIe, J1BE
napasuieNbHbIe
TpsIMbIe, CTPOUTH
psMYIO,
TePIEHANKYISIPHYIO
JIaHHOW;

TIpuBOIUTE IPUMEPBI
napayieIbHOCTH 1
MePIEeHANKYISIPHOCTH
MPSIMBIX B
MPOCTPAHCTBE;
Pacnio3naBath B
MHOTOYT'OJIBHUKaX
NepreHuKYJISpHbIE 1
napajuiebHble
CTOPOHBI;
N306paxath

MHOT'OYT OJIBHUKH €
napaieabHbIMHU,
NepIeHAUKYIPHBIMU
CTOPOHAMH;

VYerHbrit
oIpoc;
TIucemeHHbBII
KOHTPOJIB;

https://externat.foxford.ru/polezno-znat/wiki-geometriya-perpendikulyarnye-pryamye




2.2.

IMapannensueie
IpsIMBIE.

Pacno3naBats Ha
gepTexax, pUCyHKax
CITy4au B3aUMHOTO
PACIIONOKEHHUS IBYX
TIPSIMBIX;
HM306pasxaTts ¢
TTOMOIIBIO
4EPTEKHBIX
HMHCTPYMEHTOB Ha
HEJMHOBAHHOH M
KJeT4aToi Oymare
JIBE MIEPECEKAIOIIHECs
npsiMbIe, J1BE
napasuieNbHbIe
TpsIMbIe, CTPOUTH
psMYIO,
TePIEHANKYISIPHYIO
JIaHHOW;

TIpuBOIUTE IPUMEPBI
napayieIbHOCTH 1
MePIEeHANKYISIPHOCTH
MPSIMBIX B
MPOCTPAHCTBE;
Pacnio3naBath B
MHOTOYT'OJIBHUKaX
NepreHuKYJISpHbIE 1
napajuiebHble
CTOPOHBI;
N306paxath

MHOT'OYT OJIBHUKH €
napaieabHbIMHU,
NepIeHAUKYIPHBIMU
CTOPOHAMH;

VYerHbrit
oIpoc;
TIucemeHHbBII
KOHTPOJIB;

https://www.yaklass.ru/p/matematika/6-klass/geometricheskie-figury-i-tela-simmetriia-na-ploskosti-13781/parallelnost-
priamykh-13884/re-4832774f-5fha-4966-952f-60b525d123c2

2.3.

PaccrosHue mexay
JIBYMSI TOUKAMH, OT
TOYKHU 10 MPAMOH,
JUIMHA IyTH Ha
KBaJIpaTHOH CeTKe.

Haxonutb paccrosinue
MEXKIY ABYMs
TOYKaMH, OT TOYKH 10
MPSIMOH, UTUHY TYTH
Ha KBaJIpaTHOM CETKE,
B TOM 4HCIIE
Hcnonb3ys nudposbie

pecypesl;

YeTHblit
ompoc;
TIucbmeHHbII
KOHTPOJIb;

https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/perpendikuliarnost-priamykh-rasstoianie-ot-
tochki-do-priamoi-seredinnyi-p_-13523/re-399dea75-462-40f4-b114-13772a38824c



http://www.yaklass.ru/p/matematika/6-klass/geometricheskie-figury-i-tela-simmetriia-na-ploskosti-13781/parallelnost-
http://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/perpendikuliarnost-priamykh-rasstoianie-ot-

2.4. | Ilpumeps! nmpsMbIX B

MPOCTPAaHCTBE

Pacno3naBats Ha
gepTexax, pUCyHKax
CITy4au B3aUMHOTO
PACIIONOKEHHUS IBYX
MPSIMBIX;

HM306pasxaTts ¢
TTOMOIIBIO
4EPTEKHBIX
HMHCTPYMEHTOB Ha
HEJMHOBAHHOH M
KJeT4aToi Oymare
JIBE TepeceKaronuecs
npsiMbIe, J1BE
napauieNbHbIe
TpsIMbIe, CTPOUTH
psMYIO,
TePIEHANKYISIPHYIO
JTAaHHOW;

TIpuBOIUTE IPUMEPBI
napayieIbHOCTH 1
MePIEeHANKYISIPHOCTH
MPSIMBIX B
MPOCTPAHCTBE;
Pacnio3naBath B
MHOTOYT'OJIBHUKaX
NepreHuKYJISpHbIE 1
napauiesbHbIe
CTOPOHBI;
N306paxath
MHOTOYT'OJIbHUKH C
napauieIbHbIMH,
NepIeHAUKYIPHBIMU
CTOPOHAMH;
Haxonutb paccrosinue
MEXKIY ABYMS
TOYKaMH, OT TOYKH 10
NPSIMOH, JUTMHY TYTH
Ha KBaJIpaTHOM CeTKe,
B TOM 4HCIIE
Hcnonb3ys nudposbie

pecypesl;

VYerHbrit
oIpoc;
TIucemeHHbBII
KOHTPOJIB;

https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/perpendikuliarnost-priamykh-rasstoianie-ot-
tochki-do-priamoi-seredinnyi-p_-13523/re-399dea75-46f2-40f4-b114-13772a38824c

Hroro mo pazneny

Pasnen 3. Ipoou



http://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/perpendikuliarnost-priamykh-rasstoianie-ot-

3.1

OOBIKHOBEHHAs
JpoOb, OCHOBHOE
CBOICTBO 1pobH,

COKpaIleHHe Jpobeit.

CpaBHHUBaTb U
YHOPSIOYHUBAT
Ipodu, BEIOUPATh
crocob cpaBHEHHs
npobeii;
IIpencraBiars
JIECATUYHBIE IPOOH B
BHUJIE OOBIKHOBEHHBIX
npodeit n
OOBIKHOBEHHBIC B
BHJIE JIECATUYHBIX,
HCIIOJIB30BATh
SKBHBAJICHTHbIC
TMPEICTaBICHUS
JPOOHBIX YUCET TIPH
HX CpaBHEHHH, TIPH
BBIYUCIICHUSIX;

VYerHbrit
oIpoc;
TIucemeHHbBII
KOHTPOJIB;

https://resh.edu.ru/subject/lesson/705/

3.2

CpaBHEHHE 1
YHOPSIIOYHBaHHE
npobeii.

CpaBHHBATh U
YIOPSIIOYNBATH
JpobH, BEIOUPAThH
crocob cpaBHEHHS
npooeii;
IIpencraBisaTh
JIECSITHYHBIE IPOOH B
BHUJIe OOBIKHOBEHHBIX
npodeit n
OOBIKHOBEHHBIC B
BHJIC ICCSTHYHBIX,
HCIIONIb30BATh
JKBUBAJICHTHBIE
MpeCTaBICHUs.
JIPOOHBIX YHCEI MTPU
MX CPaBHEHHH, IPH
BBIYUCIICHUSIX;

YcrHblit
or1poc;
TIncbMeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/7776/start/233239/

3.3.

JecsTuunble ApoOH
U MeTpuYecKas
cucTeMa Mep.

Hcnonb3oBath
JIECATUYHBIE IPOOH
MpH peoOpa3oBaHUU
BEJIMYUH B
METPUYECKOH CHCTEME
Mep;

YeTHblit
ompoc;
TIucbmeHHbII
KOHTPOJIb;

https://uchitelya.com/matematika/115864-prezentaciya-desyatichnye-drobi-i-metricheskaya-sistema-mer-6-klass.html




3.4.

Apudmernueckne
JICHCTBHSA C
OOBIKHOBEHHBIMH 1
JIeCATHYHBIMI
JIPOOSMH.

Brinonusare
apudmeTHIecKue
neiicTBuS ¢
OOBIKHOBEHHBIMH 1
JIeCATUIHBIMU
JPOOSIMH;
Berauciars 3HaueHUS
BBIPaKEHUH,
CoepKaIIIX
OOBIKHOBEHHBIE 1
JIECATUYHBIC IPOOH,
BBITIOJIHSATD
npeoOpa3oBaHus
npobeif, BHIONpaTh
croco0, MPUMEHSTh
cBoifcTBa
apudmeTHIecKuX
JledcTBUH JUIst
PaLOHATH3AIN
BBIYHMCIICHUIA;

Yerusrit
ompoc;
ITucemenHsbIH
KOHTPOJIB;
Konrponsnas
pabota;

https://www.yaklass.ru/p/ege/matematika/podgotovka-k-ege-po-matematike-profilnyi-uroven-10744/zadacha-iz-
povsednevnoi-zhizni-zadanie-1-6440470/re-cf8ea8de-21dc-44c9-a486-79e4b22bd54b

3.5.

OTHOILIEHHE.

CocraBusirh
OTHOILCHUS U
TPONOPIMH, HAXOAUTD
OTHOILICHUE BEJIMYHH,
JICTUTh BEJIMYUHY B
JIAHHOM OTHOILIECHHH.
Haxonutb
9KCHEePUMEHTAIBHBIM
1nyTéM OTHOILLEHHE
JUIMHBI OKPY’KHOCTH K
e€ nuameTpy;

YcrHbli
or1poc;
TIncbMeHHbII
KOHTPOJIb;

https://www.yaklass.ru/p/matematika/6-klass/otnosheniia-proportcii-protcenty-13922/otnoshenie-dvukh-chisel-13923/re-
865b0783-d38a-488d-bchd-2d02677303c9

3.6.

JleneHue B JTaHHOM
OTHOIICHUH.

CocraBiarb
OTHOLICHHS 1
MPONOPIHHU, HAXOAUTh
OTHOIICHHE BEIHYHH,
JICJIUTh BEJIMYUHY B
JTAHHOM OTHOIICHHH.
Haxonuts
9KCHEePUMEHTAIBHBIM
MyTEéM OTHOILIECHHE
JUIMHBI OKPY’KHOCTH K
e€ nuameTpy;

YeTHblit
ompoc;
TIucbmeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/6842/start/235812/

3.7.

Macmra6,
MIPOMOPIIHS.

HuTepnperupoBath
macmrad Kak
OTHOILICHUE BEJTMYHH,
HAXOAUTh MacIITad
MJ1aHa, KapThl U
BBIYHCIATD
paccTosHu,
HCTIONB3Ys MacIuTab;

YceTHbrit
ompoc;
TIncpmeHHbII
KOHTPOJIb;
IIpakTrueckas
pabora;

https://resh.edu.ru/subject/lesson/1085/



http://www.yaklass.ru/p/ege/matematika/podgotovka-k-ege-po-matematike-profilnyi-uroven-10744/zadacha-iz-
http://www.yaklass.ru/p/matematika/6-klass/otnosheniia-proportcii-protcenty-13922/otnoshenie-dvukh-chisel-13923/re-

3.8. [ Ionsrue npouenra. | 1 OOBACHATD, 4TO Takoe | YcTHBIH https://resh.edu.ru/subject/lesson/6846/start/237176/
MPOLIEHT, ompoc;
ynorpeOiTh ITucemenHsbIH
000pOTHI pedn co KOHTPOJIb;
CJIOBOM «IIPOLICHT;
3.9. | Boruncnenue 4 Bslpaxats npoLeHTsl | YCTHBIH https://resh.edu.ru/subject/lesson/1060/
MPOLIEHTA OT B JIPo0siX U Apo6H B oIpoc;
BEJIMYUHBI 1 MPOLIEHTAX, IucsMeHHBIIH
BEJIMYUHBI 110 €€ OTHOLIICHHE JIBYX KOHTpOJIB;
MPOLICHTY. BEJIMYUH B
MPOLIEHTAX;
BBIYHCISITS POLICHT
OT YHCIIa M YHCIIO 110
€ro TPOLEHTY;
3.10. | Pemenue TekcToBBIX | 3 1 PemraTe 3aaun Ha VYerusrit https://resh.edu.ru/subject/lesson/6923/start/236773/
3a/1a4, CO JeprKaIux YaCTH, TIPOLICHTHI, orpoc;
JIpOOH ¥ TIPOLICHTBI. MPOMIOPLHH, HA TuceMeHHBIIH
HaxOKICHHE IPoOH KOHTPOJIb;
(mporeHTa) oT KonTponenas
BEJMYMHEI U pabora;
BEJIMYMHBI 110 €
Jpo0u (IIPOLIEHTY),
Jpo0u (IIpOLIeHTA),
KOTOPBIH COCTaBIISIET
OJIHA BEJIMYUHA OT
ApYroii;
IIpuBouTh,
pa3dupaTh, OLIEHUBATH
pazIMYHBIC PEIICHUS,
3aMUCH PELICHUH
TEKCTOBBIX 3a/1a4;
3.11. | TIpakTuveckas 1 W3Brnekarb TIpaktuueckas | https://resh.edu.ru/subject/lesson/6913/start/274297/
pabora «OTHOLICHHE HHPOPMAIIHIO U3 pabora;

JUIMHBI OKPYKHOCTH
K e€ nuameTpy»

TaOJHUIL U HATPaMM,
HHTEPIPETHPOBATH
Ta0JIMYHbIE JAHHBIE,
OIpEIENAT
HauboIbIIIee 1
HaMMeEHbIILEE U3
MPeICTaBIEHHBIX
JIAHHBIX;

HUroro mo pasmeny: 32
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4.1.

OceBast CUMMETPHUSL.

Pacro3naBath Ha
yeprexax u
HM300paKEHHSX,
n300pakaTh OT PyKH,
CTPOUTSH € MTOMOIIBIO
HHCTPYMEHTOB
Gurypy (oTpe3ox,
JIOMaHy1o,
TPEYroJIbHHK,
MPSIMOYTOJIBHUK,
OKPYKHOCTB),
CHMMETPUYHYIO
JTAaHHOH
OTHOCHTEIEHO
MPSIMOMA, TOUKH;
Haxoxuts npumeps
CHMMETPHH B
OKpY’KaIoleM MHUpe;
Mopenuposats U3
Oymaru JBe Gpurypsi,
CHMMETPUYHBIE
OTHOCHTEIEHO
TIPAMOIA;
KoHcrpynposarh
reoMeTpuIecKue
KOH(UTYpaIuy,
HCIIOJB3Ys CBOWCTBO
CHMMETPHH, B TOM
YHCIIE C TOMOIIBIO
1uQpPOBBIX pecypcos;
Hccnenosats
CBOICTBA H3yYEHHbIX
¢uryp, cBsi3aHHBIC C
CUMMETpHEH,
HCTIONB3YS
9KCHEPHUMEHT,
HaO0JII0IeHHE,
MOJICTINPOBAHHE;
OGOCHOBBIBATb,
OIpoBEpraTh ¢
TOMOILIBIO
KOHTPIPHUMEPOB
YTBEPXKACHUS O
cUMMeTpuH HuUryp;

VYerHbrit
oIpoc;
TIucemeHHbBII
KOHTPOJIB;

https://www.yaklass.ru/p/matematika/6-klass/geometricheskie-figury-i-tela-simmetriia-na-ploskosti-13781/tcentralnaia-i-
osevaia-simmetriia-14716/re-e5fbbd9b-0519-4f8d-88ee-4bdcfad4b87b



http://www.yaklass.ru/p/matematika/6-klass/geometricheskie-figury-i-tela-simmetriia-na-ploskosti-13781/tcentralnaia-i-

4.2.

LenrpanpHas
CHMMETPUSL.

Pacro3naBath Ha
yeprexax u
HM300paKEHHSX,
n300paxaTh OT PyKH,
CTPOUTSH € MTOMOIIBIO
HHCTPYMEHTOB
Gurypy (oTpe3ox,
JIOMaHy1o,
TPEYroJIbHHK,
MPSIMOYTOJIBHUK,
OKPYKHOCTB),
CHMMETPUYHYIO
JTAaHHOH
OTHOCHTEIEHO
MPSIMOMA, TOUKH;
Haxoxuts npumeps
CHMMETPHH B
OKpY’KaIoleM MHUpe;
Mopenuposats U3
Oymaru JBe Gpurypsi,
CHMMETPUYHBIE
OTHOCHTEIEHO
TIPAMOIA;
KoHcrpynposarh
reoMeTpuIecKue
KOH(UTYpaIuy,
HCIIOJB3Ys CBOWCTBO
CHMMETPHH, B TOM
YHCIIE C TOMOIIBIO
1uQpPOBBIX pecypcos;
Hccnenosats
CBOICTBA H3yYEHHbIX
¢uryp, cBsi3aHHBIC C
CUMMETpHEH,
HCTIONB3YS
9KCHEPHUMEHT,
HaO0JII0IeHHE,
MOJICTINPOBAHHE;
OGOCHOBBIBATb,
OIpoBEpraTh ¢
TOMOILIBIO
KOHTPIPHUMEPOB
YTBEPXKACHUS O
cUMMeTpuH HuUryp;

VYerHbrit
oIpoc;
TIucemeHHbBII
KOHTPOJIB;

https://www.yaklass.ru/p/matematika/6-klass/geometricheskie-figury-i-tela-simmetriia-na-ploskosti-13781/tcentralnaia-i-
osevaia-simmetriia-14716/re-e5fbbd9b-0519-4f8d-88ee-4bdcfad4b87b



http://www.yaklass.ru/p/matematika/6-klass/geometricheskie-figury-i-tela-simmetriia-na-ploskosti-13781/tcentralnaia-i-

4.3.

IMocTpoenue
CHMMETPUYHBIX
Quryp.

Pacro3naBath Ha
yeprexax u
HM300paKEHHSX,
n300paxaTh OT PyKH,
CTPOUTSH € MTOMOIIBIO
HHCTPYMEHTOB
Gurypy (oTpe3ox,
JIOMaHy1o,
TPEYroJIbHHK,
MPSIMOYTOJIBHUK,
OKPYKHOCTB),
CHMMETPUYHYIO
JTAaHHOH
OTHOCHTEIEHO
MPSIMOMA, TOUKH;
Haxoxuts npumeps
CHMMETPHH B
OKpY’KaIoleM MHUpe;
Mopenuposats U3
Oymaru JBe Gpurypsi,
CHMMETPUYHBIE
OTHOCHTEIEHO
TIPAMOIA;
KoHcrpynposarh
reoMeTpuIecKue
KOH(UTYpaIuy,
HCIIOJB3Ys CBOWCTBO
CHMMETPHH, B TOM
YHCIIE C TOMOIIBIO
1uQpPOBBIX pecypcos;
Hccnenosats
CBOICTBA H3yYEHHbIX
¢uryp, cBsi3aHHBIC C
CUMMETpHEH,
HCTIONB3YS
9KCHEPHUMEHT,
HaO0JII0IeHHE,
MOJICTINPOBAHHE;
OGOCHOBBIBATb,
OIpoBEpraTh ¢
TOMOILIBIO
KOHTPIPHUMEPOB
YTBEPXKACHUS O
cUMMeTpuH HuUryp;

VYerHbrit
oIpoc;
TIucemeHHbBII
KOHTPOJIB;

https://www.yaklass.ru/p/matematika/6-klass/geometricheskie-figury-i-tela-simmetriia-na-ploskosti-13781/tcentralnaia-i-
osevaia-simmetriia-14716/re-e5fbbd9b-0519-4f8d-88ee-4bdcfad4b87b



http://www.yaklass.ru/p/matematika/6-klass/geometricheskie-figury-i-tela-simmetriia-na-ploskosti-13781/tcentralnaia-i-

4.4.

IpaxTuueckas
pabota «OceBas
CHMMETPUSD).

Pacro3naBath Ha
yeprexax u
HM300paKEHHSX,
n300paxaTh OT PyKH,
CTPOUTSH € MTOMOIIBIO
HHCTPYMEHTOB
Gurypy (oTpe3ox,
JIOMaHy1o,
TPEYroJIbHHK,
MPSIMOYTOJIBHUK,
OKPYKHOCTB),
CHMMETPUYHYIO
JTAaHHOH
OTHOCHTEIEHO
MPSIMOMA, TOUKH;
Haxoxuts npumeps
CHMMETPHH B
OKpY’KaIoleM MHUpe;
Mopenuposats U3
Oymaru JBe Gpurypsi,
CHMMETPUYHBIE
OTHOCHTEIEHO
TIPAMOIA;
KoHcrpynposarh
reoMeTpuIecKue
KOH(UTYpaIuy,
HCIIOJB3Ys CBOWCTBO
CHMMETPHH, B TOM
YHCIIE C TOMOIIBIO
1uQpPOBBIX pecypcos;
Hccnenosats
CBOICTBA H3yYEHHbIX
¢uryp, cBsi3aHHBIC C
CUMMETpHEH,
HCTIONB3YS
9KCHEPHUMEHT,
HaO0JII0IeHHE,
MOJICTINPOBAHHE;
OGOCHOBBIBATb,
OIpoBEpraTh ¢
TOMOILIBIO
KOHTPIPHUMEPOB
YTBEPXKACHUS O
cUMMeTpuH HuUryp;

IpakTrueckas
pabota;

https://www.yaklass.ru/p/matematika/6-klass/geometricheskie-figury-i-tela-simmetriia-na-ploskosti-13781/tcentralnaia-i-
osevaia-simmetriia-14716/re-e5fbbd9b-0519-4f8d-88ee-4bdcfad4b87b



http://www.yaklass.ru/p/matematika/6-klass/geometricheskie-figury-i-tela-simmetriia-na-ploskosti-13781/tcentralnaia-i-

4.5. | Cummerpus B
MPOCTPAHCTBE

Pacro3naBath Ha
yeprexax u
HM300paKEHHSX,
n300paxaTh OT PyKH,
CTPOUTSH € MTOMOIIBIO
HHCTPYMEHTOB
Gurypy (oTpe3ox,
JIOMaHy1o,
TPEYroJIbHHK,
MPSIMOYTOJIBHUK,
OKPYKHOCTB),
CHMMETPUYHYIO
JTAaHHOH
OTHOCHTEIEHO
MPSIMOMA, TOUKH;
Haxoxuts npumeps
CHMMETPHH B
OKpY’KaIoleM MHUpe;
Mopenuposats U3
Oymaru JBe Gpurypsi,
CHMMETPUYHBIE
OTHOCHTEIEHO
TIPAMOIA;
KoHcrpynposarh
reoMeTpuIecKue
KOH(UTYpaIuy,
HCIIOJB3Ys CBOWCTBO
CHMMETPHH, B TOM
YHCIIE C TOMOIIBIO
1uQpPOBBIX pecypcos;
Hccnenosats
CBOICTBA H3yYEHHbIX
¢uryp, cBsi3aHHBIC C
CUMMETpHEH,
HCTIONB3YS
9KCHEPHUMEHT,
HaO0JII0IeHHE,
MOJICTINPOBAHHE;
OGOCHOBBIBATb,
OIpoBEpraTh ¢
TOMOILIBIO
KOHTPIPHUMEPOB
YTBEPXKACHUS O
cUMMeTpuH HuUryp;

https://videouroki.net/video/29-simmietriia-v-prostranstvie.html

Hroro mo pazneny:

6

Pazjen 5. Boipaskenusi ¢ 0ykBamMu




5.1.

Ipumenenne Oyks
JUISL 3aITHCH
MaTeMaTHIecKuX
BBIPAKCHUN 1
MPEUIOAKEHUI.

Hcnons3oBaTh GyKBBI
JU1s1 0603HAUCHUS
YHCeJ, IPH 3alUCH
MaTeMaTHYeCKHuX
YTBEPXKICHUH,
COCTaBJIATh
OyKBEHHbIE
BBIPAXKEHHUS 110
YCIJIOBHIO 3a/1a4H;
Hccnenosars
HECJIOKHBIE YHCIIOBBIE
3aKOHOMEPHOCTH,
HCIIONB30BaTh OYKBEI
JUISL X 3aTTHCH;

VYerHbrit
oIpoc;
TIucemeHHbBII
KOHTPOJIB;

https://resh.edu.ru/subject/lesson/1429/

5.2.

bykBeHHbIE
BBIPAKEHUS U
YHCJIOBBIE
MOJICTAHOBKH.

Beraucnsare unciaosoe
3HaYeHHEe OyKBEHHOTO
BBIPAXCHHUS TIPH
3a/[aHHBIX 3HAYCHHUSX
OyKB;

YcrHblit
or1poc;
[MucemMeHHBIN
KOHTPOJIb;

https://skysmart.ru/articles/mathematic/chislovye-i-bukvennye-vyrazheniya

5.3.

bykBeHHbIE
PaBEHCTBA,
HaXOXKJIEHHE
HEH3BECTHOIO
KOMITOHEHTA.

Haxomuts
HEHU3BECTHBII
KOMIIOHEHT
apupMETHIECKOro
JIEHCTBUS,

YcrHbli
or1poc;
TIncbMeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/4413/start/214799/

5.4.

DopmyJibl

3amnuchIBaTh
(hopMyIBL: IepuMeTpa
M IUIONIAZN
MPSIMOYTOJIbHUKA,
KBa/(para; JAIHHBI
OKPYIKHOCTH,
TUIOLIA/IN KpyTra;
BBIMOJIHSATH
BBIYUCIICHHUS O 3THM
(dopmynam;
CocraBnarb
(hopmybl,
BBIpaKaIoIINe
3aBHCHMOCTH MEXKIY
BEJIMYUHAMH:
CKOpPOCTb, BPEMs,
paccTosiHUe; LeHa,
KOJIMYECTBO,
CTOMMOCTb;
MPOM3BOAUTEIBHOCTD,
BpeMsi, 00bEM
paboThI; BBHITIOIHATD
BBIYUCIICHHUS IO 3THM

(dopmynam;

YeTHblit
ompoc;
TIucbmeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/4413/start/214799/

Hroro mo pazzgeny:

6

Pa3zgen 6. Harnsignas reomerpusi. @urypbl Ha IJ10CKOCTH




6.1.

YeTpIpEXyroNbHUK,
TIPUMEPBI
YeTBIPEXYTOILHUKOB.

N3o6paxars Ha
HEJIMHOBAaHHOH U
KJeT4aTol Oymare ¢
HCIIONIb30BAHHEM
4EPTEKHBIX
HMHCTPYMEHTOB
YeTBIPEXYTOJIBHUKH C
3aJaHHBIMU
CBOMCTBaMH: €
napauieIbHBIMH,
NepPIeHANKYIISIPHBIMHY,
PaBHBIMH CTOpPOHAMH,
MPSMBIMH yTIJIAMHU 1
JIp., PaBHOOEIPEHHBIH
TPEYTOJIbHHK;

VYerHbrit
oIpoc;
TIucemeHHbBII
KOHTPOJIB;

https://nsportal.ru/shkola/geometriya/library/2021/01/18/prezentatsii-po-naglyadnoy-geometrii-6-klass

6.2.

[IpsiMoyroNbHHUK,
KBaJIpaT: CBOMCTBA
CTOPOH, YTJIOB,
JIMaroHaneu.

H306paxars Ha
HEJMHOBAHHOH M
KJIeT4aTol Oymare ¢
HCIIOJIb30BaHHEM
4EePTEKHBIX
HMHCTPYMEHTOB
YeTBIPEXYTOJIBHUKH C
3aJaHHBIMU
CBOCTBAMU: C
napauieIbHbIMH,
TepreHUKYIISPHBIMY,
PaBHBIMH CTOPOHAMH,
MPSIMBIMH yTJIAMHU U
JIp., PaBHOOEIPEHHBIH
TPEYTrOJIbHUK;
IIpennarats u
00CyKIaTh CIIOCOOBI,
AITOPUTMBI 1O
CTPOCHUS;
HccnenoBath,
HCTIONB3YS
9KCHEPHMEHT,
HaO0JII0IEHHE,
MOJICINPOBAHHE,
CBOICTBA

YcrHblit
oI1poc;
[MucemeHHBIN
KOHTPOJIb;

https://100urokov.ru/predmety/ugol-pryamougolnik-kvadrat




6.3. [ U3mepenue yrios. W3mepsTs 1 cTpouTh ¢ | YcTHBIH https://foxford.ru/wiki/matematika/sravnenie-i-izmerenie-uglov#:~:text=M3meputs%20yron%20—
TTOMOILBIO ompoc; %2031aunT%20HaiiTH,yrna%20nepecekxana%?20na4ano%20mkans1%20TpaHcnopTipa
TpaHcropTupa yrisl, | ITncemenHbIit
B TOM YHCIIE B KOHTPOJIb;
MHOTOYT'OJIbHHKE,
CPaBHUBATh YTJIbL;
pacro3HaBaTh OCTPHIE,
MpsIMBIE, TYIIBIE,
Pa3BEPHYTHIE YIJIbI;
6.4. | Buns Pacnio3naBarts, VcTHbIH https://izamorfix.ru/matematika/planimetriya/vidy_treug.html
TPEeyroJbHUKOB. n300paxkaTh orpoc;
OCTPOYTOJIbHBIH, ITrceMeHHbIH
MPSIMOYTOJIBHBIH, KOHTPOJIB;
TYHOYT OJIbHBIH,
paBHOOEIPEHHBIH,
PaBHO CTOPOHHUI
TPEYTOJIbHUKH;
6.5. | IMepumerp Beruncisite nepumerp | YCTHbIR https://skysmart.ru/articles/mathematic/perimetr-figury
MHOTOYT OJIbHHKA. MHOTOYT'OJIbHHKA, orpoc;
TJI0IIA1b IInceMeHHbIH
MHOTOYT OJIbHUKa KOHTPOJIb;
pazbueHneM Ha
MPSIMOYTOJILHUKH, Ha
paBHbIe HHUTYPBHI,
HCIIOJIb30BAThH
METpUYECKUE
€/IMHULIBI M3MEPEHHUS
JUIMHBI U TIOLIAIH;
6.6. | ITmomans Gurypsr. Beraucisate nepumerp | YcrHsrit https://urok.1sept.ru/articles/629336
MHOIOYTrOJIbHHKA, oInpoc;
10111k TIuceMeHHbIIH
MHOTOYT OJIbHHKa KOHTPOJIb;
pazbueHneM Ha
NPAMOYTOJIbHUKH, Ha
paBHbIe HHUTYBHI,
HCIOJIB30BATh
METpUUECKUE
€/IMHULIBI U3MEPEHUS
JUIMHBI U TUIOLIAIH;
6.7. | Dopmyist Bbraucisits mepumetp | YcrHbIi https://bingoschool.ru/manual/blog/39/
nepuMeTpa u MHOTOYT OJIbHHUKA, oIpoc;
IO N JI0IAAb ITnceMeHHBIIH
HPAMOYTOJIbHUKA. MHOTOYT OJIbHHKa KOHTPOJIb;
pazbueHreM Ha KonTpomnbHas
NpAMOYTOJNbHUKH, Ha | padoTa;

paBHbIC HHUTYPHI,
HCIIOJIB30BATh
METpUYECKUE
eIMHHULIBI H3MEPEHHUS
IUIMHBI U TUIOLIA/IH;




6.8.

IMpubmxénnoe
H3MEepeHHe ILIONIaaN
uryp.

Hcnone3oBathb
npuOIKEHHOE
HU3MepeHHe JUIMH U
TIomiaaei Ha
KJeTdaToi Oymare,
npubIMKEHHOE
HM3MepeHHe JUTMHbI
OKPYKHOCTH,
IUIOIIA/N KPYTa;

VYcerHbrit
oIpoc;
TIucemeHHbBII
KOHTPOJIb;

https://foxford.ru/wiki/matematika/priblizhennoe-vichislenie-
ploshadei#:~:text=Y %2 01110601 %2 0purypsi%2 0na%2 Ortockocts, Boure amux %2 0xiietok %2 C %20 nenéunoro%2 0na%202

6.9.

[TpaxTuueckas
pabota «IInomans
Kpyra»

Hcnonw3oBaTh
npuOIMKEHHOE
HM3MepeHHe JUIMH U
momanei Ha
KJeTdaToi Oymare,
npHOIKEHHOE
HM3MepeHHe JUTMHbL
OKPYKHOCTH,
UIOIIA/N KPYTa;

IpakTHueckas
pabora;

https://multiurok.ru/files/praktichieskaia-rabota-po-tiemie-ploshchad-krugha-zadachi-na-klietkakh.html

Hroro no pazneny:

14

Paznen 7.1ToJ0kuTEIbHBIE U oTpHHaTe/IbHbIC YHCJIa

7.1.

Lenble yncna.

2

TIpuBOAUTH IPUMEPBI
HCIIONIb30BAHUS B
peasbHO KU3HU
MOJIOKUTEIBHBIX H
OTpPHIATEIBHBIX
qHCeT;

M3006paxath 1emnble
qHuca,
MOJIOKUTEIBHBIE U
OTpPHIATEIbHBIE
4HCIIa TOYKAMH Ha
YHCJIOBOI MPSIMOH,
HCIONIb30BATh
YUCIIOBYIO TIPIMYIO
JUIS CPAaBHEHHS YHCEIT;

YcrHbli
ompoc;
TTucbmeHHbII
KOHTPOJIb;

https://skysmart.ru/articles/mathematic/kakie-chisla-nazyvayutsya-celymi

7.2.

Monynb uncna,

reomMeTpuyecKas
HHTEpIpeTaIus

MOJLYJISL.

IIpumensTe npaBuaa
CpaBHEHHS,
YHOPSIIOYHMBATH
LieJIble YHCIIa;
HAaXOJUTh MOZYIb
4HCIIa;

YceTHblit
0mpoc;
TIucbmeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/1058/

7.3.

Yucnosbie
MTPOMEKYTKH.

N3006paxath 1emnbie
qHca,
MOJIOKUTEIbHBIC U
OTpHUIIATEIbHBIC
4HCIIa TOYKAMH Ha
YHCIIOBOH MPAMOH,
HCIIONBb30BaTh
YHCIIOBYIO MPSIMYIO
UL CPaBHEHHS YHCETT;

YceTHbrit
0mpoc;
TIucpmeHHbII
KOHTPOJIb;

https://multiurok.ru/files/urok-v-6-klassie-chislovyie-promiezhutki.html




7.4.

TonoxurensHbIe U
OTpHULIATCIIBHBIC
qyucia.

IIpuBomuTh NMpUMeps!
HCTIONBb30BAHUS B
peaIbHON KH3HU
TIOJIOKUTENBHBIX H
OTPULIATEIBHBIX
YHCETT;

N300paxath 1emnsie
4HCIIa,
TIOJIOKHUTENBHBIE U
OTpHIATEIIbHBIE
YHCJIa TOYKAMHU Ha
YHCJIOBOM MPAMOH,
HCIIONB30BATh
YHCIIOBYIO MPSIMYIO
JUIS CPaBHEHHS YHCEIT;

Yerusrit
ompoc;
ITucemenHsbIH
KOHTPOJIB;
Konrponsnas
pabota;

https://www.yaklass.ru/p/matematika/6-klass/ratcionalnye-chisla-13871/polozhitelnye-i-otritcatelnye-chisla-opredelenie-
koordinatnoi-priamoi-13769/re-d70678cc-8774-458c-abc7-bedd7791fcfl

7.5.

CpaBHeHHE
MOJIOKHUTEIBHBIX U
OTPHULATEIBHBIX
YHCeIL.

W300paxath 1eisie
4HCIa,
TOJIOKUTEIBHBIC U
OTpHIATEIbHBIE
YHCJIa TOYKaMU Ha
YHCJIOBOM MPAMOIA,
HCIIOJIb30BATh
YHCIIOBYIO MPSIMYIO
JUIS CPAaBHEHHS YHCEIT;
IIpumensTe npaBuia
CpaBHEHHUSI,
YHOPSIIOYMBATH
1LieJIble YHCIIa;
HaXOJMTh MOAYJIb
qHCIIa;

YcrHblit
or1poc;
TIncbMeHHbII
KOHTPOJIb;

https://100urokov.ru/predmety/urok-9-sravnenie-chisel

7.6.

Apudmernueckue
JIeUCTBUS C
MOJIOKUTEIBHBIMU 1
OTPHULATEILHBIMU
YUCIIaMU.

18

DopMyIHpPOBATH
MpaBUJIa BHIYUCICHUS.
C MOJIOKHTEIbHBIMU U
OTPUILIATENbHBIMU
YHCIaMHU, HAXOUTb
3HAYCHHS YUCIIOBBIX
BBIPAKEHHIH,
coziepKaImux
JecTBUS C
MOJIOKUTEIbHBIMU
OTPHIATEIbHBIMU
YHCIIAMH;
IIpumensTs cBoiicTBa
CIIOXKCHUS 1
YMHOXCHHS VISt
npeoOpa3oBaHus
CYyMM U
TIPOM3BEICHHIA;

YeTHblit
ompoc;
TIucbmeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/1197/
https://resh.edu.ru/subject/lesson/1251/



http://www.yaklass.ru/p/matematika/6-klass/ratcionalnye-chisla-13871/polozhitelnye-i-otritcatelnye-chisla-opredelenie-

7.7.

Pemenne TeKCTOBBIX
3amaq

dopmynuposath
NIPaBUIIa BEIYHUCICHUS
C TIOJIOKUTETLHBIMU 1
OTpPHIATEIbHBIMU
YHCIIAMH, HAXOIUTh
3HAYCHHS YUCIIOBBIX
BBIPaKEHUH,
coJiepKaIuX
JIeHCTBUS C
TOJIOKHTETLHBIMU H
OTPHIATEILHBIMU
YHCIIAMH;
IIpumenaTH cBOWCTBA
CJIOKEHHS ¥
YMHOXKEHHS JUIst
npeoOpa3oBaHus
CyMM U
MPOU3BEICHUIH;

Yerusrit
ompoc;
ITucemenHsbIH
KOHTPOJIB;
Konrponsnas
pabota;

https://resh.edu.ru/subject/lesson/1296/

Hroro no pazneny:

40

Pa3nean 8. Ilpencrasiienne JaHHbBIX

8.1.

IpsmoyromnbHas
cucTemMa KOopJHHaT
Ha MJIOCKOCTH.

1

OOBSICHATH U
HIUTIOCTPUPOBATH
MOHATHE
MPSIMOYTOJILHOM
CHCTEMbI KOOPJMHAT
Ha MIOCKOCTH,
HCIIONIb30BATh
TEPMHHOJIOTHIO;
CTPOUTH Ha
KOOPIMHATHON
TIOCKOCTH TOYKH H
(Urypsl 1o 3aJaHHBIM
KOOpJMHATAM,
HaXOJMTb
KOOPJMHATHI TOYEK;

YcrHbli
oIpoc;
TIucbmeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/6921/start/308552/

8.2.

Koopaunate! Touku
Ha MJIOCKOCTH,
abcuucca u
OpAMHATA.

OOBSICHATH U
WIJUTIOCTPUPOBATD
MOHATHE
MPSIMOYTOJILHOM
CHCTEMBbI KOOPJANHAT
Ha [IOCKOCTH,
HCIONIb30BATh
TEPMHHOJIOTHIO;
CTPOUTH Ha
KOOPIMHATHOU
TIOCKOCTH TOYKH U
(burypsl 10 3a1aHHBIM
KOOpIMHATAM,
HaXOHTb
KOOPMHATHI TOYCK;

YceTHblit
0mpoc;
TIucbmeHHbII
KOHTPOJIb;

https://www.yaklass.ru/p/matematika/6-klass/ratcionalnye-chisla-13871/koordinaty-koordinatnaia-ploskost-koordinaty-
tochki-13639/re-430d7326-0d75-436a-a0ed-569be245d658



http://www.yaklass.ru/p/matematika/6-klass/ratcionalnye-chisla-13871/koordinaty-koordinatnaia-ploskost-koordinaty-

8.3. [ CronGuatsie u 1 Yurats cronduaTeie U | YcTHBIH https://resh.edu.ru/subject/lesson/1228/
KPYroBbI€ KpYroBbIE OIpoc;
JIHarpaMMBL. JIMarpaMMBl; TnceMeHHBIH
HHTEPIPETHPOBATh KOHTPOJIb;
JIaHHbIE; CTPOHUTD
cTonbuarsie
JIMarpaMMBsI;
8.4. | IlpakTuyeckas 1 Yurats cronbuatsie u | Ilpakruueckas | https://resh.edu.ru/subject/lesson/1228/
pabora «IlocTpoenue KPYroBbI€ paGora;
JIarpamMmm». JIMarpaMMBsI;
HHTEPIPETHPOBATh
JIaHHBIE; CTPOHTD
cTonoyarsie
JIMarpaMMBsI;
8.5. | Pemenue TekcToBBIX | 1 Hcnons30BaTh Verablit https://resh.edu.ru/subject/lesson/1035/
3a/1a4, CO JIepKaIuX nHpOpMALHIO, OIIpoc;
JIaHHbIE, MIPEJCTaB MPE/CTABICHHYIO B TIuceMeHHBI#H
JICHHBIC B Ta0JIHIAX Tabiuuax, Ha KOHTPOJIb;
1 Ha JMarpaMmmax JMarpaMmmax Juist
PCLICHHS TEKCTOBBIX
3aa4 ¥ 33124 U3
peanbHOM KHU3HU;
HWroro no paszueny: 6

Paznen 9. Harasanasi reomerpusi. ®urypbl B IPOCTPaHCTBe




9.1.

IpsiMoyronbHBbIi
napauiesienuIes,
Ky0, mpusma,
MUpaMusia, KOHyC,
LUJIMHAP, 1ap 1
cepa.

PacnosnaBath Ha
4yeprexax, pUCyHKax,
OITHCHIBATD
MUpaMULy, IPU3MY,
LWIMHIP, KOHYC,
mrap, u300paxarb UX
OT pyKH,
MOJIEINPOBATh U3
Oymaru, IacTHiInHa,
TIPOBOJIOKH U 1P.;
TIpuBOAKTH TIPUMEPBI
00BEKTOB
OKPYKaIoIIero Mupa,
nMeromux GopMsl
Ha3BaHHBIX Tell;
Hcnons3oBath
TEPMHUHOJIOTHIO:
BepIINHA, pedpo,
rpaHb, OCHOBaHHE,
BBICOTA, PAANYC U
JMaMeTp, pa3BEépTKa;
N3y4atsb, ucnonb3ys
IKCIEPHUMEHT,
HaOI0/IeHNE,
H3MepeHue,
MOJIETINPOBaHKE, B
TOM 4YHCIIe
KOMIIBIOTEPHOE, U
OIUCHIBATh CBOMCTBA
Ha3BaHHBIX Tell,
BBISIBJISITH CXOZICTBA M
PABIHYHUS: MEXILY
NUpaMuIoN u
TPU3MOI; MEKIY
LHIMHIPOM, KOHYCOM
M LIapoM;

VYcerHbrit
oIpoc;
TIucemeHHbBII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/557/




9.2.

N3ob6paxenue
MPOCTPAHCTBEHHBIX
uryp.

PacnosnaBath Ha
4yeprexax, pUCyHKax,
OITHCHIBATD
MUpaMULy, IPU3MY,
LWIMHIP, KOHYC,
mrap, u300paxarb UX
OT pyKH,
MOJIEINPOBATh U3
Oymaru, IacTHiInHa,
TIPOBOJIOKH U 1P.;
TIpuBOAKTH TIPUMEPBI
00BEKTOB
OKPYKaIoIIero Mupa,
nMeromux GopMsl
Ha3BaHHBIX Tell;
Hcnons3oBath
TEPMHUHOJIOTHIO:
BepIINHA, pedpo,
rpaHb, OCHOBaHHE,
BBICOTA, PAANYC U
JMaMeTp, pa3BEépTKa;
N3y4atsb, ucnonb3ys
IKCIEPHUMEHT,
HaOI0/IeHNE,
H3MepeHue,
MOJIETINPOBaHKE, B
TOM 4YHCIIe
KOMIIBIOTEPHOE, U
OIUCHIBATh CBOMCTBA
Ha3BaHHBIX Tell,
BBISIBJISITH CXOZICTBA M
PABIHYHUS: MEXILY
NUpaMuIoN u
TPU3MOI; MEKIY
LHIMHIPOM, KOHYCOM
M LIapoM;

VYcerHbrit
oIpoc;
TIucemeHHbBII
KOHTPOJIb;

https://www.evkova.org/prostranstvennyie-figuryi

9.3.

IIpumeps! pazBEpTox
MHOT'OI'PDaHHHKOB,
LHJINHIPA U KOHYyCA.

PacnosnaBats
pa3BEépTKH
napajeenunesna,
Ky0a, Ipu3MBbI,
MUpPaMUJIbl, KOHYCA,
LMIHHAPA;
KOHCTPYHPOBATh
JTaHHBIE TeNa U3
pa3BEPTOK, CO3/1aBaTh
HX MOJIEIH;

YceTHblit
0mpoc;
TIucbmeHHbII
KOHTPOJIb;

http://mgk.olimpiada.ru/media/work/10632/pa3BépTkuMHOrorpaHHuKOB.pdf

9.4.

IIpakTHueckas
pabora «Co3nanue
Mofenei
MPOCTPAHCTBEHHBIX

uryp».

CoznaBaTh MOEH
IPOCTPAHCTBEHHBIX
¢uryp (13 Oymarn,
IPOBOJIOKH,
[UIACTHIINHA U 1P.);

IIpakTiueckas
pabora;

http://mgk.olimpiada.ru/media/work/10632/pa3Béprku_MHOrorpaHHukoB.pdf



http://www.evkova.org/prostranstvennyie-figuryi
http://mgk.olimpiada.ru/media/work/10632/развёртки_многогранников.pdf
http://mgk.olimpiada.ru/media/work/10632/развёртки_многогранников.pdf

9.5. | Iousitue 06bEMa; 2
€/IMHULIBI H3MEPEHHS
o0BéMa.

Besoauts dpopmyny
00béMa
MIPSMOYTOJIBHOT O
napauiesenuIe/sa;
Borancnsars no
(dopmynaM: 00bEM
NIPSMOYTOJIEHOT O
napajuiesenunesa,
Ky0a; NCIIOIB30BaTh
€/IMHHLBI H3MEPEHUS
00bEMa; BBIYHCIIATH
00BEMBI TelI,
COCTaBJICHHBIX U3
KyOOB,
napaJuielIeHIe/I0B;
peraTh 3a1a4u ¢
peabHBIMH JIaHHBIMH;

VYcerHbrit
oIpoc;
TIucemeHHbBII
KOHTPOJIb;

https://skysmart.ru/articles/mathematic/obem-parallelepipeda

9.6. | O0BéM 3 1
MPSIMOYTOJILHOT O
napaJuiesienuresa,
Ky0Oa, GpopmyIibl
o0bEMa

BeBoauts hopmyiy
o0bEMa
MPSIMOYTOJILHOTO
napasuieNenune/s1a;
Beruucnsars no
(dopmynam: 00bEM
MPSIMOYTOJILHOTO
napasuieenunesa,
Ky0a; UCroNB30BaTh
C/IMHUIBI U3MEPEHUS
00BEMA; BEIYHCIIATH
00BEMBI TETI,
COCTaBJICHHBIX U3
Ky0OB,
napasieen1e/10B;
peraTh 3a1a49u ¢
peanbHBIMH JTaHHBIMH;

YcrHbli
or1poc;
TIucbMeHHbII
KOHTPOJIb;
KonTponenas
pabora;

https://resh.edu.ru/subject/lesson/7730/start/272360/

HWroro mo pasueny: 9

Pasnen 10. [ToBTopenue, 00061IeHHEe, CHCTeMATH3ALUS




10.1.

IMoBTOpenue
OCHOBHBIX IOHSATUH
1 METOJIOB KYpCOB 5
uo6

KJ1accoB 0000ImeHue,
CHUCTEeMaTH3aLUs
3HAHUHI

20

Boruncnats 3HaueHus
BBIPaKCHHUIH,
COIepXKaIIIX
HaTypaJbHbIE, LeIIbIE,
TOJIOKUTEIbHBIE U
OTpUILIATEIbHBIE
qHcIia,
OOBIKHOBEHHBIE 1
JIECATUYHBIC APOOH,
BBINOJHATH
npeoOpa3oBaHus
4HCeJl U BBIPaXKEHHH;
Br16upaTs criocod
CpaBHEHHS YHCell,
BBIYUCIICHUH,
MPUMEHSTH CBOMCTBA
aprdMeTHIeCKHX
JiedcTBUM ISt
PalOHATH3AIN
BBIYHCIICHUIA;
Permuats 3agaun u3
peasbHOM XKU3HH,
MPUMEHSTh
MaTeMaTH4ecKue
3HAHMS JUIS PEILICHUS
3aj1a4 U3 JPYTux
MPEeIMETOB;

Pemars 3a1aun
pa3HBIMHU CIIOCOOAMH,
CpaBHHBATh,
BBIOMPAThH CIIOCOOBI
pelIeHH s 3a1a4H;
Ocy1ecTBIsTh
CaMOKOHTPOJIb
BBIMOJIHSEMBIX
neicTBui u
CaMOIpPOBEPKY
pesynbrata
BBIYKCIICHHIA;

Yerusrit
ompoc;
ITucemenHsbIH
KOHTPOJIB;
Konrponsnas
pabota;

https://resh.edu.ru/subject/12/6/

Hroro mo pazneny:

20

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

170




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YHEHUKA

Mep3nsk A.T'., [Tomouckuit B.b., Sxup M.C.; non penakuueii [Togonsckoro B.E., Maremaruka, O0miecTBo ¢
OTpPaHUYEHHOU OTBETCTBEHHOCTHIO "M3narensckuit ientp BEHTAHA-TPA®"; AknmonepHoe 0011ecTBO
"U3narensctBO [IpocBemnienue";

BBenure cBO# BapuaHr:

METOANYECKUE MATEPHUAJIBI U1 YUUTEJIA

1. Astop byuxo E.B., Mepznsk A.I'., [lononckuit B.b. Cepus Jlunus YMK A. I'. Mep3anska. MatemaTuka
(5-6) Kiacc 6 xiacc [Ipenmer Matemaruka M3narensctBo BEHTAHA-I'PA®, xoprioparus "Poccuiickuii
yueOHuK" Bua npoaykiun Meroanueckoe nocodve

2. ABtop Mep3ansik A.T., [lononckuii B.b., Pabunosuu E.M. Cepus Jluaus YMK A. I'. Mep3iska.
Marematuka (5-6) Kitacc 6 kiacc Ipeamer Maremaruka M3aarensctBo BEHTAHA-T'PA®, kopropariust
"Poccuiickuit yueOHuk" Ha3Banue: /lunakruueckue MaTepuaibl

3. Astop bymko E.B. Cepus Jluaus YMK A. T'. Mep3nska. Maremaruka (5-6) Kiace 6 ximace [penmer
Maremaruka M3garensctBo BEHTAHA-T'PA®, kopnoparus "Poccuiickuii yueonuk" Ha3Banue:
KouTponbsHbie paboTh

4. DnekTpoHHOE yaeOHOe MocoOue K yaeOHUKY MaTeMaTuku Juis 6 kiracca A.I.Mepanska u np. 2.0

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. MunucrepctBo obpazosanus PD: http://www.infonnika.ru/; http://www.ed.gov.ru/; http://www.edu.ru/.
Tectuposanwue online: 5-11 xmaccsr: http://www.kokch.kts.ru/cdo/ .

2. l[lemarornueckasi Mmactepckasi, ypoku B IHTepHeT n MHOTOE apyroe: http://teacher.fio.ru.;
http://www.fcior.edu.ru;http://www.schoolcollection.edu.ru/

3. .Hossie Texnosoruu B oo6pasosanuu: http://edu.secna.ru/main/.

4. ITyreBoauTens «B Mupe Haykn» I IKOJIBHUKOB: http://www.uic.ssu.samara.rul-nauka/.

5. Merasuiuknoneans Kupuiia u Medoaus: http://mega.km.ru.

6. Caittel «Mup sHIHKIONEUI», http://www.rubricon.rul ; http://www.encyclopedia.rul.
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE

MynbTUMEIUITHBIA KOMIIBIOTED
Ckanep

[IpunTep nazepHsIi
KonupoBanpHsIii anmapar
MynbTHMEIHATIPOEKTOP
CpencrtBa TeNEeKOMMYHUKAUU
OkpaH

OBOPYJIOBAHMUE JJIsA TPOBEJAEHUSA JABOPATOPHBIX U IIPAKTUYECKUX PABOT

AynuTopHasi J0CKa C MarHUTHOM MOBEPXHOCTHIO U HA0OPOM MPUCIIOCOOIEHUH IS KpeTsIeHUs TaOJIHIL



MUWHUCTEPCTBO NPOCBEIEHUSI POCCUIICKOI ®EJEPALIUN

MunuctepcTBo o0pazoBanust OMckoii o01acTu

JenapramMeHT 00pa3oBaHusi AIMUHUCTpauuu ropoga Omcka

BOY r. Omcka "Cpennss o0meo0pa3oBareibHas mkosaa Ne 94"

PACCMOTPEHO

PykoBogutens MO

CrpoukoBa T.H.

[Iporokon Ne3
ot "22" 06.2023 1.

COI'JTACOBAHO

3aMeCTUTENb TUPEKTOpa
Kopneesa C.A.

[Ipuxka3z Ne

Ot «__ » 06 2023r.

PABOYASA ITPOTPAMMA

y4eOHOro npeamera «Amaredopa»

JUISE 00YJaroIuxcs 7 KIaccoB

ropox Omck 2023-2024

VTBEPXJEHO
HupexTop
Bornmanosa U1.B.

[puxka3z Ne
Ot «__ » 06 2023r.



INOACHUTEJIBHAS 3AIINCKA

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "AJITEBPA"

Pabouas nporpamma no yaeObHomy Kypey "Anredpa" mist o0ydaromuxcs 7 KJIaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO rocyIapcTBEHHOTO 00pa30BaTEIBFHOTO CTaHAAPTa OCHOBHOT'O OOIIEro 00pa3oBaHUs ¢ YUETOM
¥ COBPEMEHHBIX MUPOBBIX TPEOOBAHHMN, IPEABIBISIEMBIX K MATEMAaTHUECKOMY 00pa30BaHMIO, M TPAIUIIHIA
POCCHIICKOTO 00pa3oBaHMsI, KOTOPbIE 00ECIIEUNBAIOT OBJIAICHUE KITFOYEBHIMU KOMIIETCHIIUSIMH,
COCTABJISIFOIIIUME OCHOBY JUTSI HETIPEPHIBHOTO 00pa30BaHMS M CAMOPA3BHUTHS, a TAKXKE IIEIIOCTHOCTh
OOMIEKYTBTYPHOTO, JINYHOCTHOTO W TIO3HABATEIIEHOTO Pa3BUTHS 00ydaromuxcs. B mporpamMe yuTeHbI niaen
u noyioxkeHus: KoHnenuuu pa3BuTus MaTeMaTudeckoro oopasoanus B Poccuiickoit deneparuu. B smoxy
nndpoBoit TpaHchopManuu Bcex chep 4eIoBeUeCKOM NeATeIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 6a30BOM MaTeMaTUYECKOM MOATOTOBKH. YKe B IIKOJIE MaTeMaTHKa CIIYKHUT
OTIOPHBIM IIPEIMETOM JUIS U3YUYEHHSI CMEKHBIX JUCLUIUIMH, a TIOCJe IKOJIbI pealbHOW HE00X0UMOCThIO
CTaHOBUTCSI HETIPEPBIBHOE 00pa30BaHUE, UTO TPeOYET MOTHOIIEHHOM 0a30BOi 0011e00pa3oBaTEILHOM
MOJTOTOBKH, B TOM YHCII€ U MATEMAaTUYECKOM.

310 00YCJIOBIEHO TE€M, UTO B HAIIM JIHU PACTET YUCIIO Mpodeccuit, CBI3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MaTEeMaTHKU: U B chepe IKOHOMUKHU, U B OU3HECE, U B TEXHOJIIOTUYECKUX 00JIACTIX, U 1aXKe B
ryMaHuTapHbix cepax. Takum 06pa3oM, Kpyr MIKOJIBHUKOB, JIJIsl KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HaYUMBIM [IPEIMETOM, PACIIUPSIETCS.

[IpakTuueckas Moiae3HOCTh MaTEMATHKU O0YCIIOBIIEHA TEM, YTO €€ MPEIMETOM SBISIOTCS
(byHIaMeHTalbHbIE CTPYKTYPBI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (DOPMBI U KOJIMUYECTBEHHBIE OTHOIICHUS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX AJIS
pa3BUTHS HAYYHBIX U MPUKIAAHBIX Ueil. be3 KOHKpeTHhIX MaTeMaTHUECKUX 3HAHUH 3aTPyAHEHO TOHUMaHUE
MIPUHIIUIIOB YCTPOWCTBA U UCTIOIH30BAaHUS COBPEMEHHON TEXHUKH, BOCIPUATHE U HHTEPIIPETALUS
pa3zHo00pa3HON COLMATBHOM, IKOHOMUYECKOM, MOMUTHYECKON nHbOopMauu, ManodppexTuBHa
MOBCEIHEBHAS MTPAKTUYECKasl IeATeIbHOCTh. KaxkIoMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBIIOIHATD
pacuéThl U COCTABIATH AITOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYIIBI, BIAJETh MPAKTUIECKUMU MPUEMaMU
reOMETPUUYECKUX U3MEPEHUN U TIOCTPOSHUH, YNTaTh MH(POPMAIIHIO, TPEACTABICHHYIO B BUI€ TaOIUII,
JUarpamMmm U rpa@uKoB, )KUTh B YCJIOBHSIX HEONPEACNEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapaKTep
CITy4aiHBIX COOBITHIA.

OnHOBpPEMEHHO C paclIMpeHreM chep IpUMEHEHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooiiee
BaYKHBIM CTAHOBHUTCS MaTEMaTUYECKHUIA CTUIIb MBIILJICHUS, POSIBIISIFOIIUNACS B OMPEICIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpoliecce n3ydeHus MaTeMaTHKHU B apCceHaN MPUEMOB U METOJIOB MBIIIIICHUS YeTIOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCS UHAYKIUS U ASTyKIUs, 0000IIeHIE U KOHKPETH3AIlHs, aHaTIN3 U
CUHTE3, K1accuuKamms u cucTeMaTu3aius, abctparupoBanue 1 ananorusi. OObEKTh MaTEMaTHIECKIX
YMO3aKIIOYCHHIA, TPABHIIIA UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHUIA,
CHOCOOCTBYIOT BBIpaOOTKe yMeHHUs1 (POPMYIHPOBATH, OOOCHOBHIBATh U I0KA3bIBATh CYXKICHUS, TEM CAMbIM
Pa3BUBAIOT JIOTUYECKOE MBIIIICHHE. Benyias poib NpuHaANe)KUT MaTEMATHKE U B JOPMUPOBAHUU
AITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS ¥ BOCITUTAHUHM YMEHUH eHCTBOBATH 1O 3aJJaHHBIM aJITOPUTMAaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBHIE. B mporiecce perienus 3a1a4 — OCHOBOW yueOHOM
JeSITeTLHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TaK)Ke TBOpUYECKasi U MPUKJIIAHAS CTOPOHBI
MBIIICHHS.

OOyuenue MaTemMaTuKe Aa€T BO3MOKHOCTD Pa3BUBATh y 00YYAIOLIMXCS TOUHYIO, PAIIMOHATIBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpATh HanboJee MOAXOISAIINE SI3bIKOBBIC, CAMBOJIMUYECKUE, TpaduuecKre
CPEeICTBa ISl BRIPAKEHUS CY>KICHUN U HATJISHOTO MX MPEICTaBICHUSI.

Heo0xoauMbIM KOMIIOHEHTOM 001IIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS 00IIIee 3HAKOMCTBO



C METOJIaMH MO3HaHMS JeHCTBUTENILHOCTH, IIPEICTABICHHUE O IPEIMETE U METO/IaX MAaTEeMAaTHUKH, UX OTJINYUN
OT METO/IOB JIPYTMX €CTECTBEHHbIX U TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX NPUMEHEHUSI MaTEeMaTHKH JUIsI
peleHHs HayYHbIX U MPUKIaIHBIX 3a/1a4. TakuM o0pa3oM, MaTemMaTudeckoe 00pa3oBaHHE BHOCUT CBOM
BKJIa/1 B GOpMHUpOBaHUE OOILEH KyJIbTYpPbl YeJIOBEKa.

W3ydenue MaTeMaTUKU TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHHUIO YEIOBEKA, TOHUMAHUIO
KPacoThl M U3SIIECTBA MAaTEMAaTHUECKUX PACCYKICHUN, BOCHPUATHIO T€OMETPUYECKHX (OPM, YCBOCHHIO
UJEU CUMMETPHH.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA "AJI'EBPA"

Anrebpa sBIsSETCS OJTHUM U3 OMOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHA 00€CIIeYNBACT U3YUCHUE IPYTHX
JUCLHUIUIMH, KaK €CTeCTBEHHOHAYYHOT'0, TaK ¥ TYMaHUTAPHOT'O IIMKJIOB, €€ OCBOCHUE HEOOXOUMO JIJIst
IPOI0JDKEHHs 00pa30BaHus U B IOBCEAHEBHOM *U3HU. Pa3BuTHe y 00y4aromuxcsi HAy4HbIX IpeACTaBICHUI
0 MIPOUCXOKICHNUHU U CYIIHOCTH aJredpandeckux adCTpakIHii, Criocode OTpakeHUs] MaTeMaTUYeCKON HayKOM
SIBJICHU U TIPOLIECCOB B TIPUPOE U OOIIECTBE, POJIM MATEMAaTHUECKOTO MOJICIMPOBAHUS B HAYyYHOM
MO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS U KAUECTB MBIIUICHUS,
HEOOXOIMMBIX JUIS aJaNTallii B COBPEMEHHOM LM poBoM ol1iecTBe. M3ydeHne anreGpbl eCTeCTBEHHBIM
o0pa3oM obecrieynBaeT pa3BUTHE YMEHHS HAOII0AaTh, CPAaBHUBATH, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIUIEHUS, CIOCOOHOCTH apryMEHTHPOBAHHO 0O0OCHOBBIBATH CBOM JICHCTBUS U BHIBOJIBI,
dbopmynmrpoBath yrBepkacHUsA. OcBOCHHE Kypca anreOpbl 00ecnednBaeT pa3BUTHE JOTMYECKOTO MBIIUICHHS
00y4aromuXxcsi: OHU UCTIOIB3YIOT ASTYKTUBHBIE U HHIYKTHBHBIE pacCyKIeHUs, 0000IIeHe U
KOHKpPETHU3aII0, abcTparupoBanue u anaitoruto. Odydenue aaredpe npearnogaraeT 3SHAYUTEIbHBIN 00bEM
CaMOCTOSITEIIbHOM JAESATETBHOCTH 00YUYaIOIINXCS, TOITOMY CaMOCTOSATEIBHOE PEIICHHE 3314 €CTECTBEHHBIM
00pa3oM sIBIISIETCS pean3alneil AesITeIbHOCTHOTO IPUHIMIIA 00yUeHUs.

B crpykrype nporpamMmsl yueOHOro Kypca «Airedpa» OCHOBHOM IIKOJIbl OCHOBHOE MECTO 3aHUMAIOT
COJIePKATEIHHO-METOINUYECKUE JINHUH: «HUCIa ¥ BEIUUCIICHUSY; «ANTeOpandecKre BhIPaKEHIS;
«YpaBHEHUS U HEpaBEHCTBaY; « DyHKIMM». Kaxknas u3 3TUX coaepKaTeaIbHO-METOINISCKUX JTMHUN
pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET H3YyUSHHS Kypca, €CTECTBEHHBIM 00pa30M MeperuieTasch U
B3aWMOJICHCTBYS C IPYTUMH €T0 JIMHUSAMU. B X071 n3ydenus Kkypca 00ydaronmMest IPUXOAUTCS JIOTHIECKA
paccykaaThb, UCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBSI3M € 3THM 11erecoo0pa3Ho BKITIOYHTH B
pOTpaMMy HEKOTOPBIE OCHOBBI JIOTHKH, TPOHU3BIBAIOIIIE BCE OCHOBHBIEC Pa3/Ieiibl MATEMaTHYECKOTO
00pa3oBaHUs U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00yUYalOIIMMUCS OCHOB YHUBEPCAIBHOI'O MaTEMaTHYECKOTO
s3bIKa. TakuM 00pa3oM, MOXKHO YTBEPKAATh, UTO COJEPIKATEILHON U CTPYKTYPHOM 0COOCHHOCTBIO Kypca
«Anredpay SBISIETCS €r0 HHTETPUPOBAHHBINA XapaKkTep.

Coneprxanue THHAN «YHWCITa M BBIYACICHUSD CITY)KUT OCHOBOH JUTSI TATbHEHIIIETO H3YYCHUST MATEMaTHKH,
CHOCOOCTBYET Pa3BUTHIO Y 00YUAIOIINXCS JIOTHYECKOTO MBIIICHHS, (POPMUPOBAHUIO YMEHUS TIOJTH30BATHCS
JITOPUTMaMHU, a TaKkKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TIOBCEAHEBHON )KU3HU.
Pa3BuTHe MOHATHS O YKCiIe B OCHOBHOM HIKOJIE CBS3aHO C PallMOHAIbHBIMU U UPPALIMOHAIBHBIMU YHCIaMH,
(hopMHUpPOBaHUEM MPECTABICHUN O TEUCTBUTEIBHOM YHUCIIE. 3aBEPIICHUE OCBOCHHS YUCIIOBOM JIMHUH
OTHECEHO K CTapIleMy 3BeHY 0011ero 00pa3oBaHus.

ConeprkaHne IByX alireOpandecKux JUHUN — «AnreOpandeckue BhIpaXXEHUS» U « Y paBHEHUS U
HEPaBEHCTBa» CIOCOOCTBYET (HOPMUPOBAHUIO y OOYUYAIOIIMXCS MaTEMAaTHUECKOTO anrmapara, Heo0X0uMOTo
JUTSL pEIICHU 3a]1a4 MaTeMaTUKH, CMEKHBIX ITPEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4. B ocHOBHOM
HIKOJIe YYeOHBIN MaTepual rpynIupyeTcsi BOKPYT pallMOHANbHBIX BhIpaKeHU. AnreOpa 1eMOHCTPUPYET
3HaYeHHE MAaTEMAaTUKU KaK SI3bIKa JIJIs1 TOCTPOSHUSI MaTeMaTUYECKUX MOJeleH, ONMCaHus MPOIIECCOB U
ABIIEHUH peajbHOro Mupa. B 3amaun o0yueHus anredpe BXOAAT Takke AalibHEHIIee pa3BUTHE
IITOPUTMHYECKOTO MBIIUICHHSI, HEOOXOJUMOT0, B YACTHOCTH, JUIsl OCBOCHUSI Kypca MH(POPMATUKH, U
OBJIaJICHUE HaBBIKAMU JIEAYKTUBHBIX paccyxaeHuil. [IpeobpazoBanne CUMBOIBHBIX ()OPM BHOCHUT CBOM



CHGL[I/IQ)I/I‘IGCKI/II‘/'I BKJIaZ B pa3BUTHUC B006pa)KeHI/I$I, CIIOCOOHOCTEN K MaTeMaTUICCKOMY TBOPUCCTBY.

Coz[epx(aHI/Ie (I)YHKHHOHaHLHO-Fpa(I)quCKOﬁ JIMHUU HALICJICHO Ha MOJIYUYCHUEC IKOJIbHUKaAMHU 3HaHUM O
(bYHKI_[I/IHX KaK Ba)KHEUIIIe MaTeMaTHYSCKOM MOJIEIH JJIs OIUCAaHUA U UCCIIeI0OBaHHUS pa3Ho O6pa3HLIX
mponeccoB u SIBIICHUI B npupoac u O6IJ.[CCTBC. I/I3yquI/Ie 9TOro Marepuaa CHOCO6CTByeT Pa3BUTHIO Y
06yqafoumxc51 YMCHUA UCTI0JIB30BATH PA3JIMYHBIC BBIPASUTCIIBHBIC CPCACTBA A3bIKA MATCMATUKU —
CJIOBCCHBIC, CHUMBOJIMYCCKHC, rpa(bnquKHe, BHOCHUT BKJIaJd B (I)OpMI/IpOBaHI/IC HpeZ[CTaBHCHI/Iﬁ 0 poJi
MAaTEMAaTUKHU B Pa3BUTUN HUBUJIIN3AlIUA U KYJIBTYPBL.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

CornacHo yueOHOMY IUIaHy B 7 KJlacce U3ydaeTcs yueOHbI Kypce «Anredpa», KOTOPbIii BKIOYAET
CJIEJYIOIIEe OCHOBHBIE pa3/ielibl cofepxkanus: «Uucnaa u BEIYUCICHUS», «AJIreOpandecKre BEIPaKEHU,
«YpaBHEHHUS U HEPABEHCTBAY, « DYHKUMW». YUeOHBIH IJIaH Ha U3ydeHHUE aareOpsl B 7 Kiaccax OTBOJUT 3

y4eOHbIX 4yaca B Henento, 102 yyeOHBIX yaca B TOJ.



COJAEP)KAHUE YYEBHOI'O KYPCA "AJITEBPA"

Yucaa ¥ BLIYUCTIEHUS

PanmonanbHble yncIa.

Jpobu 0ObIKHOBEHHBIE U IECATUYHbIE, IIEPEX0] OT OJHOU (hopmbl 3anucu podelt k Apyroil. [lonsTue
paloHaIbHOIO YKCIIa, 3aIIUCh, CPABHEHUE, YIOPSAIOUYMBAHUE PALMOHATBHBIX Yuced. ApupMeTHIECKHe
JENCTBUS C pallMOHaJIbHBIMU YKciiaMu. Pemienue 3aa4d u3 peaabHOM NPaKTUKU HA YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJbHBIM [TOKA3aTeIeM: ONpeieleHne, IpeoOpa3oBaHne BbIpaKEHH Ha OCHOBE
omnpezeNeHus, 3anuch 0onbuX yucel. [IponeHTsl, 3anuch NPOIIEHTOB B BUJE IpoOU U IpoOH B BUIE
IPOLIEHTOB. Tpy OCHOBHBIE 3a/1a4X Ha IPOLIEHTHI, PELICHHUE 3ajad U3 PealbHON MPAKTUKU.

IIpuMeHeHe NpU3HAKOB AE€IMMOCTH, PA3I0KEHUE HA MHOKUTEIIN HaTypallbHbIX uncell. PeanbHble
3aBUCUMOCTH, B TOM YHCIIE IpsAMasi 1 00paTHas MPONOPLUOHATBHOCTH.

AJsiredOpanyeckue BbIpasKeHMsI

[TepemenHble, YNCIOBOE 3HAUEHUE BBIPAXKEHHS C IEpeMEeHHOM. J{omycTuMBble 3HaUE€HUS TIEPEMEHHBIX.
[IpencraBieHue 3aBUCIMOCTH MEX]Ty BETMYMHAMHU B BUJIe hopMyIibl. Beraucinenus no gopmynam.
[Ipeobpa3oBanre OYKBEHHBIX BHIPDAKEHUHN, TOKIECTBEHHO PAaBHbIE BbIPAXKEHUS, MPaBUiIa npeoOpa3zoBaHus
CYMM U IIPOU3BEICHUH, MMpaBUjIa PaCKPBITUS CKOOOK U MPUBEICHUS MOIOOHBIX CIaraeMbiX.

CBoiicTBa CTENEHU C HATYPaAJIbHBIM IOKa3aTeNeM.

Opnownensl 1 MHOTOWIeHBI. CTeneHs MHOTOWIeHa. C0)KeHHe, BHIYUTaHNEe, YMHO)KEHHE MHOTOUJICHOB.
DopMyIIbl COKPAIIEHHOTO YMHOXKEHUS: KBaJIpaT CyMMBI U KBaJpat pazHocTu. Dopmyra pa3HOCTH KBaJApaTOB.
Pa3noskeHrne MHOTOUJICHOB HA MHOKUTEIIH.

YpaBHenust

VYpaBHeHHe, KOpEHb YPaBHEHUS, [TpaBUiIa IpeoOpa3oBaHUs ypaBHEHUS, PABHOCUIBHOCTb
ypaBHeHUU. JIMHEHOE ypaBHEHUE C OJHOM NIEPEMEHHOM, YHCIIO KOPHEW JIMNHENHOTO YPAaBHEHUS, PELLICHUE
JUHENHBIX ypaBHeHUH. CoCTaBlIeHHE ypaBHEHUH 110 YCIOBUIO 3aa4l. PernieHre TEKCTOBBIX 3a1a4 ¢
MOMOIIBIO ypaBHEeHUH. JIuHelHoe ypaBHEHHE C IByMsI TEpeMEHHBIMU U ero rpaduk. Cuctema AByx
JMHEWHBIX YPaBHEHUH ¢ IByMs IepeMEeHHBIMU. PelieHne cucreM ypaBHEHUI criocoO0M MOICTaHOBKH.
IIpuMepsl perieHus TEKCTOBBIX 3a7a4 ¢ IOMOILBI CUCTEM YPaBHEHUH.

Koopaunatel u rpaduxku. @Pynkuun

Koopannata Touku Ha npsiMoii. YncinoBele NpoMeXyTKU. PaccTosiHre MeXIy ABYMS TOUKaMU
KoopanHaTHOH npsimoit. [IpsmoyronbHas cucrema koopauHat, ocu Ox u Oy. Abciucca U opiuHaTa TOYKH
Ha KOOpAHHATHOHU 1tockocTH. [Tpumeps! rpadukos, 3ananHbix Gopmynamu. UteHrne rpaduKoB peanbHbIX
3aBucumocteil. [lonstue pynkmuu. I'padux Gynkuun. CpoiictBa pyHkuuii. JInneitnas ¢pynkuus, e€ rpadux.

I'padux Gynkuun y= IxI. I'paduueckoe pernieHre IMHEHHBIX YPAaBHEHUI M CUCTEM JIMHEHHBIX YPaBHEHUH.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

OcBoeHnune yueOHOro Kypca «ANredpb» T0KHO 00€CTIeunBaTh TOCTHKEHUE HA YPOBHE OCHOBHOTO OOIIIETO
06p330BaHI/I$[ CICAYIOUX JUIYHOCTHBIX, MCTAIIPEAMCTHBLIX U MMPECAMCETHBIX O6p330BaT€J'IBHI)IX PE3YJIbTAaTOB!:

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE PE3yJIbTATHl OCBOCHHS MIPOTPaMMbI y4€OHOTO Kypca «ANredpa» XapaKTepu3yrTCs:

IIaTproTHyeckoe BOCIMTAHUE:

MPOSIBJICHUEM WHTEpEca K MPOLIIIOMY U HACTOSIIIEMY POCCHICKON MaTEMAaTHKH, [ICHHOCTHBIM OTHOIIICHUEM
K JIOCTHXKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUHUCKON MAaTeMaTUYECKOM IIKOJIbI, K UCITOJIb30BAHUIO 3TUX
JOCTHKEHHH B IPYTUX HayKaxX U NPUKIIATHBIX cepax.

I'pasknaHckoe U TyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00s13aHHOCTEHN TpaklaHuHA U peaIi3allii €ro Mpas, MPeICTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, ABICHUH, POLIETYP IPakAaHCKOTO
obmecTBa (BBIOOPHI, OMIPOCHI U TIP.); TOTOBHOCTHIO K 00CYXICHHUIO dTHYECKUX MPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM IMPUMEHEHHEM JOCTHKEHHUHM HayKH, OCO3HAHUEM BaKHOCTH MOpPalib- HO-dTHUECKUX
MPUHIIUIIOB B ACSTEILHOCTU YUYEHOTO.

TpynoBoe BocniuTaHuE:

YCTaHOBKOM Ha aKTUBHOE yYacCTHUE B PEUICHUH MPAKTUUYECKHUX 3a]a4 MaTeMaTHUYEeCKON HampaBJIeHHOCTH,
OCO3HAHHEM BaXHOCTH MaTeMaTHYECKOT0 00pa30BaHMs Ha MPOTSHKEHUH BCEU KU3HU JJISl yCIIEITHON
npodeccuoHaNbHOM NeATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUM;

OCO3HAaHHBIM BBIOOPOM U TOCTPOCHUEM UHAMBHUIYAIbHON TPAEKTOPUU 00pa30BaHUsl U KU3HEHHBIX TJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTH4YeCKoe BOCIIUTAHME:

CIIOCOOHOCTHIO K AMOIIMOHAIBHOMY U ACTETUYECKOMY BOCIPUATHIO MaTeMaTHYECKIX 00BEKTOB, 3a/1a4,
pEelIeHUH, pacCyKICHHUI; YMEHUIO BUJETh MaTEeMaTHYECKIE 3aKOHOMEPHOCTH B MICKYCCTBE.

LleHHOCTH HAYYHOTO MO3HAHUS:

OpHUEHTAIINEH B NEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKa, MPUPOIBI U 00IIEeCTBa, TOHUMaHUEM MaTeMaTUYECKOM HayKu Kak
cepbl 4enoBeUYeCKO! AeSITETbHOCTH, ITANOB €€ PA3BUTHUS U 3HAYUMOCTH JJIs1 Pa3BUTHUS [IUBUIIU3AIINH;

OBJIAJICHUEM SI3BIKOM MAaTEMaTHUKU U MAaTEeMaTUYECKOU KyJIbTYPOU KaK CPEACTBOM MO3HAHUS MHPA;

OBJIaJICHUEM MPOCTEUIITUIMH HaBBIKAMH HCCIIEIOBATEICKON AESITETbHOCTH.

du3znyeckoe BOCNUTaAHUE, (POPMUPOBAHNE KYJIbTYPbI 310POBbS M SMOIUOHAJBHOTO0 0J1IArONOJIY M

TOTOBHOCTBIO MPUMEHITh MaTEMAaTUYECKHUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBbsI, BEICHHS 3JOPOBOTO
o0pa3a )X13HH (310pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHSATUH U OTABIXA, PETYIsApHas pu3ndecKas
aAKTUBHOCTb);

c(hOpMHUPOBAHHOCTHIO HaBbIKa pe(hICKCHU, MPU3HAHUEM CBOETO MpaBa Ha OMMOKY U TaKOTO ke MpaBa
JIPYroro 4eyioBeKa.

JK0JI0THYeCKOe BOCIIUTAHME:

OpHEHTAIINEH Ha TPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUM [Tl PEIICHHUS 33/1a4 B 00JIACTH COXPAaHHOCTH
OKPY’KaIoIIeH cpe/ibl, MJIaHUPOBAHUS MTOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUMN ISl OKpYKarolen
cpebl;

OCO3HAHMEM TJI00ATFHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIIEM H ITyTel UX PELICHuUS.

JInuHOCTHBIE pe3y/bTaThl, 00ecTeYUBAIOIINE AJANTANUIO 00YYAKIIErocsl K M3MEeHA UM
YCJOBHAIM COUMATBHOM M MPUPOJAHOM Cpeabl:

— TOTOBHOCTBIO K HeﬁCTBHHM B YCIIOBHAX HeOHpeI[eJ'IéHHOCTI/I, IMOBBIIICHUIO YPOBHA cBOEH



KOMIICTCHTHOCTU YCPE3 MPAKTUUCCKYIO ACATCIBHOCTD, B TOM YHUCJIC YMCHUC YUUTBHCA Y APYTUX J'IIO,I[CI\/'I,
HpI/IO6peTaTL B COBMECTHOH JIeSITETLHOCTH HOBBIS 3HAHUA, HABBIKH 1 KOMIICTCHIIUA U3 OIIbITA APYTHUX;

— H606XOI[I/IMOCTBIO B (l)OpMI/IpOBaHI/II/I HOBBIX 3HaHPII>i, B TOM 4YHUCJIC (pOpMy.]'II/IpOBaTB nacu, mOHATHA,
TUIIOTE3bI 00 00BEKTAX U SABJICHUSAX, B TOM YUCJIC paHCC HC U3BCCTHLIX, OCO3HABATH I[G(I)I/II_II/ITBI
COOCTBEHHBIX 3HAHHUM M KOMHCTCHTHOCTCﬁ, IJIaHUPOBATb CBOE Pa3BUTHC;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCTIPUHUMATEH CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TPEOYIOUINI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIIEHUs U ASUCTBUS, (HOpMyTUpOBaTH
U OLEHUBATh PUCKU U MOCIIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpenmeTHble pe3yIbTaThl OCBOSHUS IPOrpaMMBbl yueOHOT0 Kypca « Airedpa» XapakTepusyroTcs

OBJIAJICHUEM YHUBEPCATIbHbIMU RO3HA6AME/IbHbBIMU ()edcmeu}mu, YHUBEPCAIbHBIMU KOMMYHUKAMUBGHbBIMU

OelicmeusAMU U YHUBEPCANbHLIMU PEYIAMUSGHBIMU OeLiCNEUAMU.

1) Vuusepcanvuvie noznasamensnuie oeticmaus obecneyusarom gopmuposanue 6a308biX KOCHUMUBHBIX

npoyeccoes o6yqai0u;uxc;z (OCGO@HM@ Memooo8 NO3HAHUS OKpYyatcarnomweco mupa, npumeHerue 102u4eCcKux,

uccuedosamenbCKux onepayuil, ymenull pabomams ¢ ungopmayueii).

Ba3oBble Jjornueckue neiicTBUA:

— BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHYECKIUX OOBEKTOB, MTOHITHH,
OTHOIIECHUN MEXY HOHATHAMHE; (HOPMYITUPOBATH ONPEIEICHUS TOHATHIA; yCTaHABINBAThH
CYUIECTBEHHBIN MPU3HAK KITaCCU(PUKAIINH, OCHOBAHUS JJIs1 0000IEHHS U CPAaBHEHHS, KPUTEPHU
IIPOBOAMMOIO aHAJIN3A;

— BOCIPUHUMATh, OPMYJIUPOBATH U NPe0OPa30BIBATH CYKJIEHUS: YTBEPAUTEIbHBIE U

OTpULATCIIBHBIC, CINHUYHBIC, YACTHBIC U 06IlII/Ie; YCJIOBHBIC,

— BBIABJIATh MATCMATHYCCKUC 3AKOHOMCPHOCTH, B3aUMOCBA3U U ITPOTHUBOPECUN B (1)aKTaX, JaHHBIX,
Ha6J'II021€HI/I${X N YTBCPXKACHHUAX, MPEATIAraTb KpUTCPUHN JIS1 BBIABIICHUA SaKOHOMepHOCTeﬁ u

MIPOTUBOPEUUI;

— JACJIaTb BBIBOJbLI C UCIIOJIb30OBAHUCM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U HHAYKTUBHBIX

YMO3aKIIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

— Ppa30upaTh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHHUH (IIpsIMbIE U OT IPOTUBHOTO), IPOBOJAUTH
CaMOCTOSITENIbHO HECIIOKHBIE TOKa3aTeIbCTBA MaTeMaTHUECKHX ()aKTOB, BBICTpanBaTh ApryMEHTAIHIO,

MIPUBOJIUTH PUMEPHI U KOHTPIPUMEPHL; 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

— BbIOMpaTh crioco0 peleHus yueOHol 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELLEHUS,
BbIOMpPATh HaHOOJIEE MOIXOAAIMMI ¢ YYETOM CaMOCTOSITENBHO BBIIACICHHBIX KPUTEPUEB).

Ba3oBble ncciie1oBaTe/ILCKHeE JeiiCTBUA:

— HCIOJIB30BaTh BOMPOCH! KaK UCCIIeI0BATENbCKII HHCTPYMEHT MO3HAHUS;, (POPMYIMPOBATH BOIIPOCHI,
(ukcupymoue npoTUBOpedre, MpodieMy, CaMOCTOATEIHLHO YCTaHABIMBATh UICKOMOE U IaHHOE,
(hopMUpOBaTh TUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHHUE;

— TPOBOIMTH IO CAMOCTOSATEIBLHO COCTABIICHHOMY IUIAHY HECIIOKHBIM SKCIIEPUMEHT, HEOOJIbIIIOE
UCCJICIOBAHKE M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, 3aBUCUMOCTEH 00bEKTOB
MEXIy COOOI;

— CaMOCTOSITENIbHO (GOpMYITHUPOBAaTh 0000IIEHHUS U BHIBOABI IO Pe3yJIbTaTaM MPOBEAEHHOTO



HaOJIIOICHNS, UCCIICIOBAHUSI, OIICHUBATH JOCTOBEPHOCTD MOJTYYEHHBIX PE3yIbTaTOB, BHIBOJIOB H
000011IeHHI;

— IMPOTrHO3HUPOBATH BO3MOKHOC PAa3BUTHUC IMPOLECCA, a TAKIKC BbIABUT'ATh ITPCATIOIIOKCHHUA O €TI0
Pa3BUTHHU B HOBBIX YCJIOBUX.

PatGora ¢ undopmaunmeii:

— BBISBJIATH HEIOCTATOYHOCTH U U30BITOYHOCTH MH(POPMAIUH, TAHHBIX, HEOOXOAUMBIX IS PEIICHUs
3a1a4H;

— BBIOMpATh, AaHAIM3UPOBATH, CUCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH MH(OPMAIIHIO pa3IMYHBIX
BUJIOB U (JOPM IMIPEICTABICHHUS;

— BBIOMpaTh hopMy npencTaBieHUs] UH(OPMAIMH U WIUTIOCTPUPOBATH PEeIIaeMble 3a7a4l CXeMaMH,
JrarpaMMaMH, HHOU TpaduKoi 1 UX KOMOMHAIUSIMH;

— OLEHHMBATh HAIEKHOCTh HH(POPMAIIUU IO KPUTEPHSIM, TPEATIOKEHHBIM YUUTEIIEM HITU

c(hOpMYJIUPOBAHHBIM CAMOCTOSITEITHLHO.

2) VHhueepcanvnvlie KommyHukamueHwle oelicmeus 0becneuusarom cqhopmupo8anHOCms COYUATbHbIX
HABLIKOB 00YUAIOUJUXCHL.
OO0menne:

— BOCIIPpUHUMATh U Q)OpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBHUU C YCIIOBUAMU U LECTIAMU OGH.[CHI/ISI;
SICHO, TOYHO, T'PAaMOTHO BBIPAXKATh CBOIO TOYKY 3PCHUS B YCTHBIX U MMCbMECHHBIX TCKCTAX, 1aBaTh

MOACHCHMUS 110 X0y PCIICHHA 3aJa4i, KOMMCHTUPOBATH HOqueHHBIfI PE3YIbTAT,

— B X0JI€ 00CY»€HHUsI 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMON TEMbI, IPOOJIEMBI, pelIaeMoii
3aJ1a4M, BHICKA3bIBAaTh UJI€U, HAIIEJIEHHBIE HA TIOUCK PEIICHHUS; COMOCTABIISATh CBOU CYKICHHUS C
CYKICHUSIMH JIpYTHX YUYaCTHUKOB JAMAJIOra, OOHApy>KUBATh pa3IMuue U CXOJICTBO MO3ULINI; B
KOPPEKTHOH Gopme (HopMyITHUpOBATh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

— MPEICTABIATH PE3YJIbTAThl PEIICHUS 3a]]a4H, SKCIICPUMEHTA, UCCIISIOBAHUS, TTPOCKTA;
CaMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYTUICHUS ¢ YIETOM 3a/1a4 MIPE3CHTAUMA U 0OCOOCHHOCTEN
ayJIUTOPHH.

CoTpyannuecTBo:

— IOHMWMAThb U UCIIOJIB30BAaTh NPECUMYIICCTBA KOMaH)IHOﬁ n I/IHI{I/IBI/IHY&]’IBHOﬁ pa6OTI)I IIpu pCUHICHUA
yqe6HI)IX MaAaTEeMaTUYCCKUX 3aJa4,

— MNPUHHUMATH LeJIb COBMECTHOMN JESITeIbHOCTH, TUIAaHUPOBATh OPraHU3aI[MI0 COBMECTHOM padoThI,
pacrpenensaTh BUAbI paboT, JOrOBapUBaATHCS, 00CY)AaTh MPOIECC U PE3yJIbTaT padoThl; 00001IaTh
MHEHHS HECKOJIbKUX JTFOJICH;

— ydYacTBOBATh B IPYIIOBEIX opMax paboThI (00CYX)aeHUSI, 0OMEH MHEHHSIMH, MO3TOBBIC IITYPMBI 1
ap.);
— BBINIOJTHATH CBOIO YacTh PabOTHI U KOOPIMHUPOBATH CBOM JACUCTBUS C APYTUMH WICHAMH KOMaHIbI,

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUN MPOAYKT [0 KPUTEPHSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJCHCTBUSL.

3) Vuueepcanvhvie pezyisamusHble Oelicmsusi 00ecneuusaom Gopmuposanue CMoviCi08blX YCMAHOBOK U
JHCUSHEHHBIX HABBIKOG TUYHOCTIUL.

Camoopranuzanusi:



CaMOCTOSITEJIbHO COCTABIISATh IUIAH, aJITOPUTM PELleHHs 3a]1aui (MM €ro 4acTh), BBIOUPATh CI1oco0
peleHus ¢ y4€TOM UMEIOIIMXCSl pECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIIeHU ¢ y4éTOM HOBOW HHpOpPMALIUH.

CaMOKOHTPOJIb:

— BJIAACTH CIOCOO0aMM CaMOIIPOBEPKH, CAMOKOHTPOJIA MPOLECCa U PE3yJIbTaTa pCIICHUA

MaTeMaTUYEeCKOM 3a1adu;

— MPEABUIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PEILICHNH 3a/1a4¥, BHOCUTh KOPPEKTUBHI B

JCATCIIBHOCTh HA OCHOBE HOBBIX O6CTOHTGHBCTB, HaﬁjleHHBIX OIHI/I60K, BBISIBJICHHBIX pr,)lHOCT@fI;

— OILICHMBATh COOTBETCTBUE PE3yJIbTaTa JeATEIbHOCTH TOCTABICHHOM LIEJU U YCIOBUSAM, OOBSICHATH
MIPUYMHBI JOCTHKEHUS WM HEJAOCTYXKEHUS LEIH, HaXOAUTh OMIMOKY, 1aBaTh OLICHKY IPHOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yaeOHOTO Kypca « Anredpa» 7 Kiacc TOHKHO 00eCednBaTh TOCTHKEHUE CIICAYIOIINX
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3yIbTATOB:

Yucaa ¥ BBIYUCIEHUS

HaxoauTp 3Hau€HMs YUCIOBBIX BEIPAKEHUH; MPUMEHATH pa3HOOOpa3HbIe CIIOCOOBI M MPUEMBI BHIYHCIICHUS
3HAYEHUH IPOOHBIX BBIPAKEHUH, CO/IepKaUX OOBIKHOBEHHBIE U JECATUYHBIE IpoOu.

[lepexoauTtb 0T 0 HON (POPMBI 3ATIMCH YHCEI K APYroi (peoOpa3oBhIBaTh AECATUUHYIO TPOOh B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCITHYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHHBATH M YIOPSIOUYMBATH PAIIHOHAIEHBIC YHCIIA.

OxpyrisTh yucna.

BEINONHATE TPUKUAKY U OLEHKY Pe3yiIbTaTa BHIYUCICHNHN, OIICHKY 3HAUEHUI YUCIIOBBIX BBIPAKCHUH.

BBINONHATE AEHCTBUS CO CTENCHSIMHU C HATYypPAJIbHBIMU TIOKA3aTEISIMH.

[TpuMeHsTh MPU3HAKH JEIIMMOCTH, PA3JIOKEHUE Ha MHOKHUTEIN HATYPaJIbHBIX YHCEL.

Pemrate mpakTHKO-OpUEHTHPOBAHHBIC 33/1a49H, CB3aHHBIC C OTHOIIICHUEM BEJIHMYHH,
MPOTIOPIMOHATFHOCTHIO BEJTUYMH, MPOLIEHTAMHU; HHTEPIIPETHPOBATh PE3yJIbTATHI PEIICHUS 3a/1a4 ¢ YUYETOM

OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBaAMH pacCMaTpuBaeMbIX OOBEKTOB.

AuredpanyecKue BbIpasKeHUs

Hcnonb3oBath anredpandeckyro TEpPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B IPOLIECCE OCBOEHUS
y4eOHOro MarepHana.

HaxonuTe 3HaueHMs1 OyKBEHHBIX BBIPKEHUH MTPH 33JaHHBIX 3HAYCHUSIX MTEPEMEHHBIX.

BrImonHATE ipeo0pa3oBaHus EI0Tr0 BIPAKEHHSI B MHOTOUWIEH MPUBEICHUEM MTOTOOHBIX CIIAraeMbIX,
PaCKpBITHEM CKOOOK.

BBINONHATE YMHOKEHHE OJTHOWICHA HA MHOTOWIEH U MHOTOWIEHa HA MHOTOYICH, IPUMEHSTH (hOPMYJIBI
KBaJ[paTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcyniecTBIISITh Pa3IoKEHHE MHOTOWICHOB HA MHOXKHTEIN C IIOMOIIBIO BEIHECEHUS 32 CKOOKH 001IIeTo
MHOXHTEJISI, TPYIIUPOBKH CJIaraeMbIX, IPUMEHEHUS (POPMYJI COKPAIIEHHOTO YMHOKEHHSI.

[TpumeHsTH MPeoOpa3oBaHKss MHOTOWICHOB ISl PEIICHUS Pa3IMUHBIX 3a/1a4 U3 MATEMaTHKH, CMEKHBIX
NPEIMETOB, U3 PEATTbHOMN MPAKTHKH.

Hcnonp30BaTh CBOMCTBA CTENICHEH C HATYPAJIbHBIMU ITOKA3aTEISIMU JIJIsl TPEOOpA30BAHUS BHIPAKCHUH.

YpaBHeHMsI 1 HEPABEHCTBA



Pemiate nuHeiHbIe ypaBHEHHs ¢ OJJTHON TIEPEMEHHOM, IPUMEHsIsl TpaBHiIa Mepexo/ia OT UCXOJHOTO
YpaBHEHMSI K paBHOCHIIBHOMY eMy. [IpoBepsTh, sIBJISETCS JIM YUCIIO KOPHEM YPaBHEHHUSI.

[TpumMensTh rpaduyeckre MeToAbl P PeIICHUH JTUHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonGupath mpuMepsl Map YUCe, ABISIOIIMXCS pelIeHUEeM JIMHEHHOI0 YPaBHEHUS C IByMsI IEPEMEHHBIMHU.

CTtpouTth B KOOPAWHATHOH MJIOCKOCTH TpadyK JIMHEHHOTO ypaBHEHUs € ABYMS [IEPEMEHHBIMU; MOJIb3YsICh
rpauKOM, IPUBOUTH IPUMEPHI PELICHUS] YPaBHEHHUSI.

Pemate cuctemsl AByX JMHEHHBIX YpaBHEHHH C IBYMs IEPEMEHHBIMU, B TOM YHCJIE IPpaduIeCcKH.

CocTaBiATh 1 pelaTh JIMHEHHOE ypaBHEHNE WM CUCTEMY JIMHEWHBIX YPaBHEHUH IO YCIOBHUIO 3a/1a4H,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M IOJYYEHHBIN pe3yibTar.

Koopaunatel u rpaguxku. @PyHkuun

N3006pakaTh Ha KOOPIAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIIHME 3aJaHHBIM KOOPAMHATAM, JIY4H,
OTPE3KHU, UHTEPBAJIbI; 3a MUCHIBATH YHCIIOBBIE IPOMEKYTKH Ha ajareOpandecKkoM s3bIKe.

OTmeuaTh B KOOPAWHATHOM MJIOCKOCTH TOYKH I10 33/IaHHBIM KO OpAMHATaM; CTPOUTH IrpauKu JIMHEHHBIX
¢ynkuuit. Crpouts rpadux pynkmun y= I xI.

OnwuceIBaTh ¢ MOMOIIBIO PYHKIUI U3BECTHBIE 3aBUCUMOCTH MEX/Ty BETMUNHAMU: CKOPOCTb, BpeMS,
paccTosiHUe; IIeHa, KOJIMYECTBO, CTOMMOCTD; TPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM padoThI.

HaxoauTs 3HaueHne GyHKIMH 1O 3HAYCHUIO €€ apryMeHTa.

[NonumaTs rpadudecknii coco0 MpeACTaBICHUS U aHAIN3a HHPOPMALIMU; U3BJIEKATh U HHTEPIIPETUPOBAThH
UHPOPMALINIO U3 TPAPHUKOB PEATHHBIX MPOIIECCOB U 3aBUCUMOCTEH.



TEMATHUYECKOE IINTAHUPOBAHHUE

Ne HanmeHoBaHue pa3e0B H TeM NPOrpaMMbI KosmuecTBo yacoB Jarta Buasi Buasl, popmsl duexTponnsie (HHpPoBHIe)
n/n u3ydeHHsl | AeATEIbHOCTH | KOHTPOJIS obpa3oBaTebHbIe PecypChI
BCEIr0 | KOHTPOJILHBIE NpaKTHYeCKHe
padoThI paboTsl

Pazneun 1. Unciaa u Bpruuciaenusi. Panmonanbuble yncia.

1.1. | IloHsTHE pallOHATFHOTO YKCIIa 3

1.2. | Apudmerndeckue aeiicTBYS C palIOHAIBLHBIMH YUCIAMHU. 3

1.3. | CpaBHeHue, ynops10YMBaHUE PALIMOHATBHBIX YHCEIT. 3

1.4. | Crenenb ¢ HaTypabHbIM [10KA3aTEIEM. 4

1.5. | Penrennie OCHOBHBIX 3aa4 Ha APOOH, MPOLEHTHI U3 PEAIbHOM MPaKTUKH. 3

1.6. [ Ilpu3Haky A€IUMOCTH, Pa3IOKEHHU HA MHOXKUTENN HATYPaIbHBIX YUCEIL. 3

1.7. | PeanbHble 3aBUCMOCTH. 3

1.8. [ Ilpsmas u oOpaTHast MPONOPLMOHATEHOCTH 3

HNroro no pasneny 25

Pa3nen 2. AnreGpanyeckue BbIpaKeHus.

2.1. | byxBeHHbIE BBIpaXKEHHS. 1

2.2. | epemennsie. 1

2.3. | HomycruMsble 3HaU€HHs IIEPEMEHHBIX. 2

2.4. | ®opmynsl 1

2.5. | IlpeoOpa3oBaHue OyKBEHHBIX BEIPAKEHUI, PACKPBITHE CKOOOK U IIPUBEICHUE 2

MOI00HBIX ClIaraeMbIX.

2.6. | CoiicTBa cTeneHu ¢ HaTypaIbHBIM MTOKa3aTeIeM. 5 2 ITuceMeHHbIH
KOHTPOJIB;

2.7. | MHOro4seHsl. 1

2.8. | Cnoxenne, BBlUNTaHHE, YMHOXKEHHE MHOTOUJICHOB. 3

2.9. | ®opmyibl COKpAIIEHHOTO YMHOXKEHHS. 5 3 TTuceMeHHbII
KOHTPOJIb;
Konrponsnas
pabora;
3auer;

2.10. | Pa3yioxeHnne MHOrO4JICHOB Ha MHOXKHTEIIH 6 2 ITuceMeHHbIH
KOHTPOJIb;




HNroro no paszneny 27

Pa3nen 3.YpaBHeHUs M HepaBeHCTBA.

3.1. | YpaBHeHue, nmpaBuiia npeoOpa3oBaHus ypaBHEHHsI, PABHOCHILHOCTh 3

YpaBHEHUI.

3.2. | JIuneiinoe ypaBHEHHE ¢ O/THOW NEPEMEHHOMN, PEIICHHE JTMHEHHBIX YpaBHEHHH. | 2

3.3. | Pemenue 3a/1au ¢ IOMOILBIO ypaBHEHUIA. 6 TIncbMeHHBII
KOHTPOJIb;

3.4. [ JIuneiiHoe ypaBHEHHE ¢ IBYMs IEPEMEHHBIMH H €TI0 rpauK. 2

3.5. | Cucrema nByxX JIMHEHHBIX ypaBHEHHH C IBYMs I€PEMEHHBIMH. 2

3.6. | Pemenue cucrem ypaBHEHHIl CIIOCOOOM MOACTAHOBKU U CIIOCOOOM CIIOKEHHUS 5 TTuceMeHHbIH
KOHTPOJIB;

HWroro no pazneny: 20

Paznen 4. Koopaunatel u rpaduku. @®yHkuun.

4.1. | KoopauHara TOYKM Ha IPSIMOM. 1

4.2. | YucnoBble mpOMEIKYTKH. 2

4.3. | PaccrosiHue Mexay AByMs TOUKAMH KOOPJIMHATHOMN MPSMOM. 1

4.4. | IIpsmoyrosbHas cucreMa KOOPIUHAT Ha INIOCKOCTH. 2

4.5. | Ilpumepsl rpaduKoOB, 3a1aHHBIX HOPMyIIa MU. 2

4.6. | Urenue rpauKoB peallbHbIX 3aBUCUMOCTEH. 3 IucpMenHsbIi
KOHTPOJIb;

4.7. | lousaTue GpyHKIMN. 2

4.8. | I'paduk pyHkunm. 2

4.9. | CoiictBa (yHKIHIL. 2

4.10. | JIuneiinas pyHxums. 3 [TucbMeHHBII
KOHTPOJIb;

4.11. | Moctpoenue rpaduka JIUHEHHOH QYHKIMH. 2

4.12. | I'padux pysakupmny =1x 1 2 IIucemeHHbIH
KOHTPOJIb;

Hroro no paszneny: 24

Paznen 5.IToBTopenune u 06001eHe.

5.1. | IloBropeHne OCHOBHBIX IOHSTHI U METO/IOB Kypca 7 kiiacca, 000011eHe 6

3HAHUI




Hroro no pazgeny:

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

BBenure cBoil BapuaHr:
METOAUYECKUE MATEPUAJIbI IJ1s1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYAOBAHUE

OBOPYJAOBAHME J1JIs1 IPOBEAEHUSA JIABOPATOPHBIX U TIPAKTUYECKHUX PABOT



MUWHUCTEPCTBO NPOCBEIEHUSI POCCUIICKOI ®EJEPALIUN

MunuctepcTBo o0pazoBanust OMckoii o01acTu

JenapramMeHT 00pa3oBaHusi AIMUHUCTpauuu ropoga Omcka

BOY r. Omcka "Cpennss o0meo0pa3oBareibHas mkosaa Ne 94"

PACCMOTPEHO

PykoBogutens MO

CrpoukoBa T.H.

[Iporokon Ne3
ot "22" 06.2023 1.

COI'JTACOBAHO

3aMeCTUTENb TUPEKTOpa
Kopneesa C.A.

[Ipuxka3z Ne

Ot «__ » 06 2023r.

PABOYASA ITPOTPAMMA

yuyeoHoro npeamera «I'eomerpus»

JUISE 00YJaroIuxcs 7 KIaccoB

ropox Omck 2023-2024

VTBEPXJEHO
HupexTop
Bornmanosa U1.B.

[puxka3z Ne
Ot «__ » 06 2023r.



INOACHUTEJIBHAS 3AIINCKA

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "TEOMETPUA"

Pa6ouas nporpamma no yue6HoMy Kypcey "I'eomeTpus" nis oOyuaroniuxcs 7 Kj1accoB pa3paboTaHa Ha
ocHOBe DeepaIbHOrO TOCYAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO O0IIEro 00pa30BaHUs C
y4ETOM M COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEIBABIIEMBIX K MATEMAaTHYECKOMY 00pPa30BaHUIO, U
TPAAUITUI POCCUHCKOTO 00pa30BaHus, KOTOPbIE 00€CTIEUNBAIOT OBJIAICHUE KITFOUEBBIMU KOMIIETEHITUSIMH,
COCTABJISIFOIIIUME OCHOBY JUTSI HETIPEPHIBHOTO 00pa30BaHMS M CAMOPA3BHUTHS, a TAKXKE IIEIIOCTHOCTh
OOMIEKYTBTYPHOTO, JINYHOCTHOTO W TIO3HABATEIIEHOTO Pa3BUTHS 00ydaromuxcs. B mporpamMe yuTeHbI niaen
u noyioxkeHus: KoHnenuuu pa3BuTus MaTeMaTudeckoro oopasoanus B Poccuiickoit deneparuu. B smoxy
nndpoBoit TpaHchopManuu Bcex chep 4eIoBeUeCKOM NeATeIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 6a30BOM MaTeMaTUYECKOM MOATOTOBKH. YKe B IIKOJIE MaTeMaTHKa CIIYKHUT
OTIOPHBIM IIPEIMETOM JUIS U3YUYEHHSI CMEKHBIX JUCLUIUIMH, a TIOCJe IKOJIbI pealbHOW HE00X0UMOCThIO
CTaHOBUTCSI HETIPEPBIBHOE 00pa30BaHUE, UTO TPeOYET MOTHOIIEHHOM 0a30BOi 0011e00pa3oBaTEILHOM
MOJTOTOBKH, B TOM YHCII€ U MATEMAaTUYECKOM.

310 00YCJIOBIEHO TE€M, UTO B HAIIM JIHU PACTET YUCIIO Mpodeccuit, CBI3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MaTEeMaTHKU: U B chepe IKOHOMUKHU, U B OU3HECE, U B TEXHOJIIOTUYECKUX 00JIACTIX, U 1aXKe B
ryMaHuTapHbix cepax. Takum 06pa3oM, Kpyr MIKOJIBHUKOB, JIJIsl KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HaYUMBIM [IPEIMETOM, PACIIUPSIETCS.

[IpakTuueckas Moiae3HOCTh MaTEMATHKU O0YCIIOBIIEHA TEM, YTO €€ MPEIMETOM SBISIOTCS
(byHIaMeHTalbHbIE CTPYKTYPBI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (DOPMBI U KOJIMUYECTBEHHBIE OTHOIICHUS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX AJIS
pa3BUTHS HAYYHBIX U MPUKIAAHBIX Ueil. be3 KOHKpeTHhIX MaTeMaTHUECKUX 3HAHUH 3aTPyAHEHO TOHUMaHUE
MIPUHIIUIIOB YCTPOWCTBA U UCTIOIH30BAaHUS COBPEMEHHON TEXHUKH, BOCIPUATHE U HHTEPIIPETALUS
pa3zHo00pa3HON COLMATBHOM, IKOHOMUYECKOM, MOMUTHYECKON nHbOopMauu, ManodppexTuBHa
MOBCEIHEBHAS MTPAKTUYECKasl IeATeIbHOCTh. KaxkIoMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBIIOIHATD
pacuéThl U COCTABIATH AITOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYIIBI, BIAJETh MPAKTUIECKUMU MPUEMaMU
reoOMEeTPUUECKUX U3MEPEHUH U OCTPOSHUH, YNTaTh HH(POPMAIINIO, IPEACTABICHHYIO B BUJIE TaOuII,
JUarpamMmm U rpa@uKoB, )KUTh B YCJIOBHSIX HEONPEACNEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapaKTep
CITy4aiHBIX COOBITHIA.

OnHOBpPEMEHHO C paclIMpeHreM chep IpUMEHEHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooiiee
BaYKHBIM CTAHOBHUTCS MaTEMaTUYECKHUIA CTUIIb MBIILJICHUS, POSIBIISIFOIIUNACS B OMPEICIEHHBIX YMCTBEHHBIX
HaBbIKax. B mporecce n3yueHust MaTeMaTUKU B apceHall MPUEMOB M METOI0B MBIIIUIEHUS YEJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCS MHIIYKIHS U A€AYKIKs, 0000IeHIE U KOHKPETH3allHs, aHAJIU3 U
CHHTE3, KJaccu(uKaIusa U cucTeMaTH3alus, abctparupoBanue 1 aHasorusi. OObEeKThl MaTeMaTUYECKUX
YMO3aKIIIOYEeHUH, TpaBUiia UX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX OCTPOCHUH,
CHOCOOCTBYIOT BBIpaOOTKe yMeHHUs1 (POPMYIHPOBATH, OOOCHOBHIBATh U I0KA3bIBATh CYXKICHUS, TEM CAMbIM
Pa3BUBAIOT JIOTHUECKOE MBIIIUIEHUE. Beaymias poib MpuHaAIeKUT MaTeMaTHKe U B JOPMHUPOBAHUU
AITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS ¥ BOCITUTAHUHM YMEHUH eHCTBOBATH 1O 3aJJaHHBIM aJITOPUTMAaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBHIE. B mporiecce perienus 3a1a4 — OCHOBOW yueOHOM
JeSITeTLHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TaK)Ke TBOpUYECKasi U MPUKJIIAHAS CTOPOHBI
MBIIICHHS.

OOyuenue MaTemMaTuKe Aa€T BO3MOKHOCTD Pa3BUBATh y 00YYAIOLIMXCS TOUHYIO, PAIIMOHATIBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpATh HanboJee MOAXOISAIINE SI3bIKOBBIC, CAMBOJIMUYECKUE, TpaduuecKre
CPEeICTBa ISl BRIPAKEHUS CY>KICHUN U HATJISHOTO MX MPEICTaBICHUSI.

Heo0xoauMbIM KOMIIOHEHTOM 001IIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS 00IIIee 3HAKOMCTBO



C METOJIaMH MO3HaHMS JeHCTBUTENILHOCTH, IIPEICTABICHHUE O IPEIMETE U METO/IaX MAaTEeMAaTHUKH, UX OTJINYUN
OT METO/IOB JIPYTMX €CTECTBEHHbIX U TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX NPUMEHEHUSI MaTEeMaTHKH JUIsI
peleHHs HayYHbIX U MPUKIaIHBIX 3a/1a4. TakuM o0pa3oM, MaTemMaTudeckoe 00pa3oBaHHE BHOCUT CBOM
BKJIa/1 B GOpMHUpOBaHUE OOILEH KyJIbTYpPbl YeJIOBEKa.

W3ydenue MaTeMaTUKU TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHHUIO YEIOBEKA, TOHUMAHUIO
KPacoThl M U3SIIECTBA MAaTEMAaTHUECKUX PACCYKICHUN, BOCHPUATHIO T€OMETPUYECKHX (OPM, YCBOCHHIO
UJEU CUMMETPHH.

HEJIN U3YYEHUSA YYEBHOT'O KYPCA "I'EOMETPUA"

«MaremaTuky yKe 3aT€M YYUTb HAJ0, YTO OHA YM B IOPSAIOK IPUBOAUTY, — ITUCAJ BEIUKUNA PYCCKUI
yueHblii Muxaun BacunbeBud JIomoHOCOB. U B 3TOM COCTOMT 0J1HA U3 ABYX IieJiei 00yueHHsI TeOMETPUH Kak
COCTAaBHOM 4aCTH MaTEMATHUKH B LLIKOJIE. DTOH LIEJIM COOTBETCTBYET J0Ka3aTeIbHAas JIMHUS IPETOAaBaHus
reomerpun. Cienys nmpeacTaBIeHHOM paboueii mporpaMme, HaUMHAs C CEABMOTO KJlacca Ha YPOKax
reoMeTpuH 00yUaroIMNACs YIUTCS IPOBOJUTD JOKA3aTeIbHbIE PACCYKICHHUS, CTPOUTH JIOTHUECKUE
YMO3AKJIFOYEHUS, T0KA3bIBATh UCTUHHBIC YTBEPKIACHUS U CTPOUTH KOHTP IIPUMEPHI K JIOKHBIM, IIPOBOJIUTH
paccyXIeHHs OT «IIPOTUBHOTO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIMPOBATH OOpaTHbIE
YTBEPKIACHUS. Y YEHUK, OBJIa/IEBILINI UCKYCCTBOM PACCYKJ1aTh, OyI€T IPUMEHATDH €r0 U B OKpY Karolen
JKU3HHU.

Kaxk nucan reomerp u neparor Urops ®enoposud Llapeirug, «roapMu, TOHUMAOMUMHU, YTO TAKOE
JI0Ka3aTeNIbCTBO, TPYIHO U 1a’K€ HEBO3MOKHO MAHUITYJIMPOBATH». 11 B 3TOM COCTOUT BaXHOE
BOCIIUTATEIbHOE 3HAYCHUE U3YUECHUS T€OMETPUH, IIPUCYIIEE UMEHHO OTEUYECTBEHHON MaTeMaTHYECKOU
1koJie. BmecTe ¢ TeM aBTOpBI TPOrpaMMBbl IPEAOCTEPETAIOT YUUTENS OT U3JIMIIHETO popMalin3Ma, 0COOEHHO
B OTHOILLICHWH Ha4yaja U OCHOBaHMUU reomeTpun. @paniysckuii maremaTuk JKan /[pe10HHE 0 ’TOMY ITOBOAY
BbICKa3aJics Tak: «UTo kacaeTcs 1eIMKaTHON IPpOoOJIeMbl BBEACHUS «aKCUOM», TO MHE Ka)XKEeTCs, YTO Ha
NEPBBIX MOpaxX HY’KHO BOOOIIE U30eraTh NPOM3HOCUTH caMo 3TO0 c10BO. C Apyroi ke CTOPOHBI, HE CIELyET
yIyCKaTh HU OJIHOM BO3MOYKHOCTHU JaBaTh IPUMEPHI JIOTHYECKUX 3aKII0UEHNUN, KOTOpbIE KyAa B OOJIbIIeH
Mepe, YeM HJIes aKCUOM, SBJISIFOTCS NCTUHHBIMU U €JUHCTBEHHBIMU JBUTATEIISIMU MAaTEMAaTUIECKOTO
MBIIUICHUSD.

BTopoii nenbro n3y4eHuss TeOMETPUU SABISETCS UCIIOIb30BAHNE €€ KaK MHCTPYMEHTA IPU PEIICHUH KaK
MaTEeMaTHYECKUX, TaK U MPAKTUUYECKUX 3a]a4, BCTPEUAIOLUXCS B peasibHOM K13HU. OKOHUYMBILUN KypC
re€OMETPHUHU LUIKOJIbHUK JTOJIKEH OBITh B COCTOSIHUU OIPEAETUTh T€OMETPUUECKYIO (PUTypy, ONHcaTh CJIOBAMHU
JAHHBINA 4epTEX UM PUCYHOK, HANTH IJIOLIAAb 3€MEJIbHOTO Y4acTKa, pacCUUTaTh HEOOXOAUMYIO JUIUHY
ONTOBOJIOKOHHOTO Ka0eJst uiiu TpedyeMble pa3Mephl rapaxa Jijisi aBTOMOOUIISI. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIINTEIIbHAS JIMHUS B U3yYEHUH T€OMETPHH B IIKOJIE. J[aHHASA NpakTU4eCcKast JTUHUSA SBIIIETCS HE MEHEe
BayKHOM, ueM rnepBasi. Emé IlnaTon nmpennuceiBal, 4todsl «rpaxaane [IpekpacHoro ropoja H1 B KOeM
Cllydae He OCTaBJISUIM T€OMETPHUIO, BE/Ib HEMAJIOBAYXKHO Jaxke 1000YHOe €€ NIPUMEHEHHE — B BOEGHHOM JIEJIe
Jla, BIIPOYEM, M BO BCEX HAayKaxX — JUJIsl JIyUIlIEro MX YCBOCHHUs: Mbl Be/lb 3HaeM, Kakas OECKOHEUHas pa3HULA
CYILIECTBYET MEXAY YE€JIOBEKOM IIPUYACTHBIM K T€OMETPUHU U HEIIPUYACTHBIMY. [[JIs1 9TOr0 y4UTeIto
peKOMeHAyeTCsa NoA0UpaTh 3aJjauu MPAKTHUECKOro XapakTepa Ajsl pacCCMaTPUBAEMBIX TE€M, YUUTh JETei
CTPOUTH MATEMATUYECKUE MOJENIN PEANIBHBIX )KU3HEHHBIX CUTYalWi, TPOBOAUTH BBIYMCICHHUS U OLICHUBATh
aJIeKBaTHOCTB IIOJy4YEHHOT0 pe3ysbrara. KpaliHe BakHO MONYEPKUBATH CBSI3U TEOMETPHH C IPYTUMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh ONPEAEICHUs T€OMETPUUECKUX (DUTYD U MOHATHH,
JI€MOHCTPUPOBATh IPUMEHEHHUE NOJTYUYEHHBIX YMEHHUH B (PU3MKE U TEXHUKE. DTH CBS3HM Haubosiee sipko
BUJHBI B TeMax «Bekrops», « Tpuronomerpudeckue cooTHoIEHu», «Meton koopauHat» u «Teopema
[Tudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



CornacHo yueOHOMY IuIaHy B 7 Kilacce u3ydaeTcs yueOHbli kype «['eomeTpus», KOTOpbIi BKIIOYAET
CJIEYIOLIe OCHOBHBIE pa3/ielibl cojiepxkanus: «I eoMeTpuueckue GUrypsl U UX cBoicTBay, «M3mMepeHune
reOMETPUUECKUX BEIMYUHY, a TaKXKe «/[ekapToBBI KOOPIMHATHI HA TNIOCKOCTHY, «BekTophl», «/IBrkeHus
iockoctu» U «IIpeoOpazoBanus mogo6us». Y4ueOHbIH MIaH MperycMaTpUBaeT U3ydeHne TeOMETPUU Ha
0a30BOM ypOBHE, UCXO0JIs U3 68 yueOHbIX YaCOB B yUEOHOM IoJy.



COJAEP)KAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

Hauaneubie nonaTus reomerpun. Todka, npsimasi, OTpE30K, JIyd. Yroi. Buael yrios. BeprukansHelie u
CMeXHbIe yribl. buccekrpuca yria. Jlomanas, MHOroyronbHuK. IlapaiiensHOCTh U IEPIIEHINKYIIPHOCTD
MPSIMBIX.

Cummetpuunble Gurypbl. OCHOBHBIE CBOICTBa 0ceBOI cuMMeTpuH. [IpuMepbl cHMMETPHUH B OKpY KaroleM
MHpE.

OcHOBHBIE IOCTPOEHUS C TOMOILBIO LIUPKYJIA U JTUHEHWKH. TpeyronbHUK. BricoTa, Meauana, GuccekTpuca,
MX CBOMCTBA.

PaBHOOe1peHHBIN 1 pABHOCTOPOHHUHN TpeyroibHUKH. HepaBeHCTBO TpeyroiabHUKa.

CpoiicTBa U PU3HAKK paBHOOEIPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeHCTBa TPEYTOJbHUKOB.

CBolicTBa M MPU3HAKU MapaJUIETbHBIX TPsAMbIX. CyMMa yriioB TpEyrojbHUKA. BHEIHNUE yIiibl
TPEYTOJIbHUKA.

[IpsimoyronbHBIN TpeyroabHUK. CBONCTBO MEAMAaHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHON K
runorenyse. [Ipu3Haku paBeHCTBA NPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTOJIBHBIN TPEYTOJIBHUK C YTJIIOM
B 30°.

HepaBeHncTBa B reoMeTpuun: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JIMHE JIOMAHOH, TEOpEMA O
OoJbIleM yrie U 0OJbIIel CTOPOHE TpeyrojabHUKa. [lepreHnauKysp 1 HaKJIOHHASL.

I'eomerprueckoe Mecto Touek. buccekTpuca yria u cepeIMHHBIN NEPIEHIUKYJIISAP K OTPE3KY KaK
r€OMETPUYECKHE MECTA TOYEK.

OKpy»XHOCTb U KpYT, XOpJla U AUAMETP, UX CBOMCTBA. B3auMHOE pacnosoxeHne OKpy>KHOCTH U MPSIMOM.
KacarenbHas u cexymas Kk okpy»kHOCTH. OKpY’>KHOCTb, BIIMCAaHHAs B yroJl. BnircanHas u onucanHas
OKPY>KHOCTHU TPEYTOJIbHUKA.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «I'eomeTpus» 10KHO 00ecTieunBaTh JOCTHKEHNE HA YPOBHE OCHOBHOT'O
o0uiero o6pa3oBaHus CAEAYIOUINX JMYHOCTHBIX, METAPEIMETHBIX U ITPEIMETHBIX 00pa30BaTEeIbHbIX
pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHS IMPOTPaMMBI yUeOHOTO Kypca «I'eoMeTpHrs» XapaKTepU3yIOTCS:

IaTpuoTHyeckoe BOCIUTAHHE:

MMPOABJICHUCM HMHTEPECCA K MPOIIJIOMY W HACTOAIIEMY pOCCHﬁCKOfI MaTeMaTuKu, HECHHOCTHBIM OTHOIICHHUEM
K JIOCTHXKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUHUCKON MAaTeMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3THX
JOCTHKEHUH B IPYTUX HayKaxX U NPUKIIATHBIX cepax.

I'paknaHckoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00s13aHHOCTEHN Tpak/laHuHA U peasi3allii ero Mpas, MPeICTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, ABJICHUH, POLIETypP I'PakAaHCKOTO
obmrecTBa (BBIOOPHI, OMTPOCHI U TIP.); TOTOBHOCTHIO K 00CYXICHHUIO A THYECKUX MPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUI HayKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX TPUHIIUIIOB
B JICSITENIbHOCTH Y4EHOTO.

TpynoBoe BocniuTaHuE:

YCTaHOBKOM Ha aKTUBHOE yYaCTHE B PEUICHUH MPAKTUYECKHUX 3a]]a4 MaTeMaTHUYeCKON HampaBIeHHOCTH,
OCO3HAHHEM BaXHOCTH MaTeMaTHUYECKOT0 00pa30BaHMs Ha MPOTSHKEHUH BCEU KU3HU IS yCIIEITHON
npodeccuoHaNbHOM NEeATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUM;

OCO3HAaHHBIM BBIOOPOM U MTOCTPOCHUEM UHAMBHUIYAIbHON TPAEKTOPUU 00pPa30BaHUs U KU3HEHHBIX TJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCTIUTAHME:

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY U ACTETUYECKOMY BOCIIPUATHIO MaTeMaTHYECKIX 00BEKTOB, 3a/1a4,
pEelIeHUH, pacCyKICHHI; YMEHUIO BUJETh MaTeMaTHYECKIEe 3aKOHOMEPHOCTH B HICKYCCTBE.

ILleHHOCTH HAYYHOTO MO3HAHUS:

OpHUEHTAIINEH B IEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKa, MPUPOIBI U 00IIeCTBA, TOHUMaHUEM MaTeMaTUYECKON HayKu Kak
cthepsl 4eoBeUeCKON AESITETFHOCTHU, ITANOB €€ PA3BUTHUS U 3HAYUMOCTH JJIs1 Pa3BUTHUS [IUBUIIU3AIINH;

OBJIAJICHUEM SI3BIKOM MaTEMaTHUKU U MAaTEeMaTUYECKOU KyJIbTYPOU KaK CPEACTBOM MO3HAHUS MHPA;

OBJIAJICHUEM MPOCTEUIITIMH HaBBIKAMH HCCIIEIOBATEICKON AESITETLHOCTH.

du3nyeckoe BocnuTanue, GopmMupoBaHue KYJIbTYPbI 310POBbSI H IMOLMOHAIBHOI0 (JIArONOJTyYHUsl:

TOTOBHOCTBIO MPUMEHATH MAaTEeMAaTUIECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEIEHHUS 3JOPOBOTO
o0paza xu3HH (30pOBOE NMUTAHNUE, COATAHCUPOBAHHBIN PEKUM 3aHATUH U OTJbIXA, PETYJsIpHas (pU3HUecKas
aKTUBHOCTb);

c(hOpPMHUPOBAHHOCTHIO HaBbIKA pe(hICKCHU, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO Ke MpaBa
JPYTOro YelI0BeKa.

JK0JI0THYeCKOe BOCIIUTAHME:

OpI/IeHTaHI/Ieﬁ Ha IPpUMCHCHHUEC MATCMATUYCCKUX 3HAHUU JJIg pCIICHHUA 3a1a4 B 06.HaCTI/I COXPAaHHOCTHU
OKPYXKaIOIIEH Cpeapbl, INIAHUPOBAHUS IMOCTYIIKOB U OLEHKU UX BO3MOKHBIX MMOCIEACTBUM JJISI OKPYKAKOLIEH
CpeIbI;

OCO3HAHMEM TJI00aTFHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIJIEM H ITyTel UX PElICHuUSI.

JInyHOCTHBIE pe3yJIbTaThl, 00ecTeYnBAIOIINE ATANTAIHIO 00yYAIOIIEerocs K H3MeHsSIIOIIHMCSl
YCJIOBHSM COMAJIBLHOM M MPUPOTHON Ccpebl:



— TOTOBHOCTBIO K J€MCTBUSAM B YCIOBUSAX HEONPEAEIEHHOCTH, ITOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€Pe3 NPAKTUYECKYIO JEATEIbHOCTD, B TOM UHCJIE YMEHHUE YUUTHCS y IPYTHUX JIIOAEH,

HpI/IO6peTaTI> B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHW A, HABBIKHM Y KOMIICTCHIIMA U3 OIIbITA APYTHX;

— Heo0X0JUMOCTbIO B (POPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4Kciie GOPMYJIMPOBATH UIECH, TOHSITHS,
TUIOTE3bI 00 00BbEKTaX U SIBICHUSX, B TOM YHCJIE paHEe HE U3BECTHBIX, OCO3HABATH JE(UIIUTHI

COOCTBEHHBIX 3HAaHUH 1 KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHUE;

— CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK
BBI30B, TPEOYIOLIUI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUs U JeHCTBUS, POPMYIHUpPOBAThH
U OLEHUBATh PUCKU U MOCIEACTBUSA, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHS IPOrpaMMbl yaeOHOro Kypca «I'eomMeTpus» XapaKTepu3yroTcs

OBJIAICHUCM YHUBEPCATIbHbIMU RO3HA6AME/ITbHbBIMU Oeﬁcmeuﬂmu, YHUBEPCATbHbIMU KOMMYHUKAMUGCHBIMU

OelicmeusMu U YHUBEPCANbHLIMU PEYIAMUSHBIMU OeliCINEUAMU.

1) Vuusepcanvhvie noznasamenvnule oelicmsus obecneuugarom hopmuposanue 6A306bIX KOCHUMUBHBIX

npoyeccos 06)/%6”0114”)(6)1 (OCGO@HM@ Memoo08 no3HAHUS OKpYyatcarneco mupa, NPpUMeHernue j10cuU4eCKux,

UCC1e008ameNbCKUX onepayutl, ymeHut pabomamas ¢ ungopmayueti).

Ba3oBble JJornuyeckue aAeiicTBUA:

— BBIIBJIATH U XaPAKTCPHU30BATh CYIICCTBCHHBIC ITPU3HAKHU MATEMATHUYCCKUX 06T>GKTOB, HOHHTHﬁ,
OTHOIIICHUHN MCXKAY NOHATUAMMU, Q)OpMYJ'II/IpOBaTL OIIpCACIICHUA HOHHTHﬁ; YCTaHABJIUBATDH
Cy'H_ICCTBCHHHﬁ IIPpHU3HAK KJ'IaCCI/I(bI/IKaI_II/II/I, OCHOBaHM:A AJIA O606H.[CHI/I$I " CpaBHCHMUS, KDUTCPUHU
IMPOBOAHUMOI'0 aHAJIN3a,

— BOCIIPUHUMATb, (POPMYIHPOBATH U MPEOOPA30BBIBATE CYXKJICHH: YTBEpAUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIEC U O0IUE; YCIOBHBIE;

— BBIABJIATh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUns B (paKkTax, JaHHBIX,
HaOJIIOICHUSX U YTBEPKACHUSX; MIPpeUlaraTb KpUTEPUHU AJIS BBISBICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUN;

— JACJIaTb BbIBOJLI C UCIIOJIb30BAHUCM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U UHAYKTUBHBIX
y'MO3aKJ'IIO‘lCHI/II7I, YM03aKHIOquHﬁ 110 aHaJIOT'uH,

— pa361/1paTL J0Ka3aTCJIbCTBA MAaTCEMAaTHUYCCKUX YTBCp)K,I[eHI/Iﬁ (HpHMBIe n OoT HpOTI/IBHOFO), MMPOBOAUTD
CaMOCTOATCIIbHO HECIIOXKHBIC NO0KA3aTCIIbCTBA MATEMATHICCKUX (baKTOB, BBICTpanBaTh apryMmeHTaluIo,

MPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

— BBIOMpATH CII0CO0 pelieHns yueOHoM 3a1aun (CpaBHUBATh HECKOIBKO BAPUAHTOB PELICHHUS,

BbIOMpATh HanboJee MOIXOAAIINHI ¢ YYETOM CaMOCTOSITENbHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejaLCKHue AeliCTBHA:

— HCIIOJIb30BaTh BONPOCHI KaK MCCIEe0BATEIbCKII HMHCTPYMEHT MO3HAHUS; (POPMYITHUPOBATh BOIPOCHI,
¢buKcupyromye NpoTuBopevre, MpodIeMy, CaMOCTOSATEILHO YCTaHABINBATH HICKOMOE U JIaHHOE,
(hopMHpPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO TO3UIUI0, MHEHHE;

— TPOBOJMTH MO CAMOCTOSATEIILHO COCTABJICHHOMY IUIaHY HECJIOXHBIN SKCIIEPUMEHT, HEOOJIBIIIOE
YICCIICIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 0OBEKTa, 3aBUCUMOCTEH 0O BEKTOB
MEXTy COOOM;



— CaMOCTOSITEIIEHO (OPMYITMPOBATH 000OIIEHNUS ¥ BBIBOABI IO PE3yJIbTaTaM IMPOBEIAEHHOTO
HaOJIIOICHWS, MICCIICOBAHMUS, OIICHUBATH JJOCTOBEPHOCTH IMOTYUCHHBIX PE3yJITaTOB, BHIBOJOB U
000011IEeHN;

— IMPOrHO3UPOBATHE BO3MOKHOC Pa3BUTHUC ITPOLECCA, a TAKIKC BBIIBUT'AThb ITPEAIIOIIOKCHHUA O €TI0
Pa3BUTHUU B HOBBIX YCJIOBUSAX.

Paborta ¢ nnopmanmeii:

— BBIABJIATH HECAOCTATOYHOCTHh U I/I36I)ITO‘IHOCTB I/IH(bOpMaHI/II/I, JaHHBIX, HeO6XOHI/IMBIX JJIs pemeHm{
3a/1a4u;

— BbIOMpATh, aHAJTU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALUIO PASIUYHBIX
BUJIOB U (DOPM MpeACTaBICHUS;

— BBIOMpaTh (popMy mpencTaBieHUs] HHOOPMAIMH U HIUTFOCTPUPOBATH PElIaeMbIe 3a7]aul CXEMaMH,
TuarpaMMamMu, HTHOU rpaduKoi U UX KOMOMHAITUSIMU;

— OIIEHMBATh HAJEKHOCTh HHPOPMAIIIH 110 KPUTEPUSIM, MPEIJIOKEHHBIM YUUTENIEM HIIN
c(hOpMYJIUPOBAHHBIM CAMOCTOSITENILHO.

2) VHhusepcanvhvle KOMMYHUKAMUBHbIE Oelicmeusi 00ecneyusam chopmupo8aHHOCmb COYUATLHBIX
HABBLIKOB 00Y4aAIOUWUXCHL.

Oo0menue:

— BOCIIpUHHUMATDH U Q)OpMyHHpOBaTB CYXXACHUS B COOTBECTCTBUU C YCIIOBUAMU U LCTISIMU O6H_I€HI/IH;
SICHO, TOYHO, 'PAMOTHO BBIPAXKATb CBOIO TOUYKY 3PCHUS B YCTHBIX U IIMCBbMCHHBIX TCKCTAX, 1aBATh
IMMOACHCHMU 110 X0y PCIICHUA 3aJa4l, KOMMCHTUPOBATDH HOJ'Iy‘lCHHBIfI pe3yibTar;

— B X0JIe 00CYXJIeHHs 3a]1aBaTh BOIPOCHI 110 CYIECTBY 00CYKAaeMOi TeMbl, TPOOIEMBI, periaeMon
3aJ]auu, BHICKA3bIBATh UJI€U, HALICJIEHHbIE HA TOUCK PELLICHUS; COTIOCTABIISATh CBOM CYKICHUS C
CYX/IEHUSIMH JPYTUX YYaCTHUKOB AMAjOra, oOHapy>KUBaTh pa3ndyKe U CXOJCTBO MO3ULIUH; B
KOPPEKTHOH popme GhopMyIHpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

— MPEJCTaBJIATh PE3YJIbTAThl PELICHUS 3a/1a4M, IKCIIEPUMEHTA, UCCIECIOBAHNS, IPOEKTA;
CaMOCTOSTENILHO BBIOMPATh (pOpMAT BBICTYIJICHUS C YUETOM 3314 MPE3eHTAlMU U OCOOCHHOCTEN
ayJUTOpUH.

CoTpyaHnuecTBo:

— IOHUMATh U UCIIOJIB30BaTh NIPCUMYIICCTBA KOMaHIHOH U PIHI(PIBPI,Z[Y&JIBHOIZ pa6OTLI IIpUu pCHICHUHA
y‘-IC6HBIX MaTeMaTUYCCKUX 3aJa4,

— TPUHUMATH 1IeTTb COBMECTHOM JeSTEIbHOCTH, TNIAHUPOBATh OPIaHU3AIIUI0 COBMECTHOM padoThI,
pacnpenensaTh BUabl paboT, JOrOBapuBaTHCS, 00CYKIaTh MPOIECC U pe3yabTaT padoThl; 0000IaTh
MHEHHS HECKOJIbKUX JTIOJICH;

— Yy4acTBOBAaTh B IPYMIIOBHIX (hopMax paboThl (00CykIeHUs,, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
ap.);
— BBINIOJHATH CBOIO YacTh PabOThI U KOOPIMHUPOBATH CBOU ACUCTBUS C APYTUMH YWICHAMH KOMaH/IbI;

— OLEHHMBATh KaYeCTBO CBOETO BKJIAJa B OOIIMIA IPOAYKT IO KPUTEPHUAM, C(HOpMyITMPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHCTBHUSL.

3) VYnusepcanvuvie pecynamuenwle oeticmaus obecneyusaom opmuposanie CmviCi08blX YCMAHOBOK U

HCU3HEHHBIX HABLIKOB TUYHOCMU.



Camoopranmuzanus:

CaMOCTOSITENIbHO COCTABJISITh IJIaH, aJITOPUTM PELIeHUs 3a7au (MM €ro 4acTh), BBIOMpATh CIIOCO0
pelIeHus ¢ Y4ETOM UMEIOLITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ y4ETOM HOBOI HH(OpMAIIHH.

CaMOKOHTPOJIb:

— BJIaJIETh CIIOCOOAMH CaMOTIPOBEPKU, CAMOKOHTPOJIS TIPOIIecca U pe3yiIbTaTa PeIIeHUs
MaTeMaTUYEeCKOM 3a1adu;

— MPEABUIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PEILICHNH 33/1a4¥, BHOCUTh KOPPEKTUBHI B

JCATCIIBHOCTh HA OCHOBE HOBBIX O6CTO$ITGJ'IBCTB, HaﬁHeHHLIX OHII/I60K, BBISIBJICHHBIX pr,HHOCTefI;

— OIICHUBATh COOTBETCTBHE PE3yJIbTaTa ACATEIHPHOCTH IMOCTABICHHOM IIEJIM U YCIOBHIM, OOBSICHATD
MPUYUHBI JOCTHXKCHUS WIIM HEJIOCTHYKCHUS 11€JTH, HAXOAUTh OITHOKY, 1aBaTh OLIGHKY MPUOOPETEHHOMY
OTIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOT0 Kypca «l eoMeTpus» Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHuUs TOJIKHO
o0ecrieuynBaTh JOCTIKEHUE CIIETYIOMUX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

— Pacno3naBaTh U3yueHHbIe TeoMeTpudecKre GUrypsl, ONpenessTh X B3aUMHOE PacoioKeHue,
n300paxath reoMeTprueckre (PUryphl; BHIOIHATH YEPTEKHU MO YCIOBUIO 3a1aun. VI3MepsATh TnHEeHbIe
U YTJIOBbI€ BETMYMHBI. PemiaTe 3a71aun Ha BRIYUCIICHUE JJIMH OTPE3KOB U BEJIMYUH YTIIOB.

— I[e.]'[aTb Fp}/'6y10 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIMYUH IIPEAMCETOB B peanLHoﬁ JKHU3HU, pa3sMCpPOB
IIPHUPOJHBIX 00bekToB. Paznnyath Pa3sMEPbI 3TUX 00BEKTOB 110 MOpPAAKY BCIIMYUHBI.

— CTpOI/ITL YCPTCIKU K TCOMCTPUICCKHUM 3aaadaM.

— Ilonb30BaThCs MpU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, UCIIOIB30BaTh IPU3HAKU U CBOMCTBA
pPaBHOOEPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3aj1au.

— HpOBOI[I/ITL JIOTUYCCKUC PACCYKACHUS C UCIIOJIb30OBAHUCM I'COMETPUUCCKUX TCOPCM.

— Ilonp3oBatbes IMpU3HaKaMH paBCHCTBA IIPAMOYTOJIBHBIX TPCYT'OJIbHUKOB, CBOMCTBOM MCAHAaHbI,
HpOBCI[éHHOﬁ K TUTIOTCHY3C MPAMOYT'OJILHOTO TPCYT'OJIbHUKA, B pCHICHUN I'COMCTPUICCKHUX 3a/1ay.

— OmnpenensaTs napamuieIbHOCTh IPSMBIX C TOMOILBIO YIIJIOB, KOTOPBIE 00pa3yeT ¢ HUMU CeKyIasl.
OnpenensaTs napajieIbHOCTb NPSAMBIX C IIOMOILBIO PABEHCTBA PACCTOSIHUM OT TOUYEK OQHON NPSIMOM 10
TOYEK APYIrOU MPSMOM.

— Pemmartp 3a1aun Ha kieT4aToit Oymare.

— IIpoBOAUTH BEIYUCICHHS U HAXOUTH YUCIIOBBIC M OYKBEHHBIC 3HAUCHUS YTJIOB B TEOMETPUUECKUX
3a/1a4ax C UCIOJIb30BAaHUEM CYMMBI YIVIOB TPEYTOJIBHUKOB U MHOTOYTOJIbHUKOB, CBOXCTB YIJIOB,
00pa30BaHHBIX MIPU NMEPECCUCHUH IBYX MapaUIeIbHBIX MPSIMbIX CeKyllel. PemaTs npakTuueckue

3ala41 Ha HaXOXICHHUEC YIJIOB.

— Brnagets MOHATHEM reOMETPHUYECKOr0 MECTa TOUEK. YMETh OMPeIesaTh OUCCEKTPHUCY yIiia U
CEpPEAMHHBIN MEPIIEHANKYJISIP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOUEK.

— @opmyIMpOoBaTh ONPEAEICHUSA OKPYKHOCTH U KPyra, XOpJbl U IMAMETPA OKPYKHOCTH,

MOJIb30BaThCSI UX CBOMCTBAMHU. Y METh ITPUMEHSAThH 3TU CBOMCTBA IPU PEILICHHUH 3a]1a4.

— Bunaners noHsATHEM OIMCAHHON OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOAUTh €€ LICHTP.
[onmp30BaTbes (hakTaMu O TOM, YTO OUCCEKTPUCHI YTIIOB TPEYTOIbHUKA MEPECEKAIOTCS B OTHOM TOUKE, U



0 TOM, 4TO CEPEAVHHBIC IEPIEHIUKYIISPBI K CTOPOHAM TPEYTOJIbHUKA ITEPECEKAKOTCS B OJHON TOUKE.

— Bunazners noHsATHEM KacaTelnbHOM K OKPY’KHOCTH, IOJIB30BATHCS TEOPEMOH O NMEPIEHAUKYIIPHOCTH

KacaTeJIbHOU U pajuyca, Ipo BeAEHHOTO K TOYKE KacaHusl.

— Ilomp30Bartnes HpOCTCfIHIPIMH reoOMETpUICCKUMHU HCPABCHCTBA MU, IIOHNMATh UX HpaKTI/ILIGCKI/II\/’I

CMBICIJI.

— HpOBO)II/ITB OCHOBHBIC TCOMETPUUCCKHUE ITOCTPOCHHUA C TIOMOIIBIO TUPKYJIA U JIMHEHKU.



TEMATHUYECKOE IINTAHUPOBAHHUE

Ne HanmeHoBaHue pa3e0B H TeM NPOrpaMMbI KosnuecTBo yacoB Jarta Buasi Buasi, popmsr DuexTponnsble (HHQpPoBHIe)
n/n U3y4YeHHsl | J1esiTeJbHOCTH | KOHTPOJISI oOpa3oBaTebHbIe PecypChl
BCEro | KOHTPOJIbHBIE | MPaKTHYeCKHe
padoTsl padoTsl
Pazpnen 1. IIpocreiimue reomerpuyeckne (pUrypsl u ux cBoiicrsa. U3mMepenne reomeTpuieckux BeJJHYHH.
1.1. | IIpocreiinme reoMeTpHYECKHEe OOBEKTHI TOUKH IPSMbIC, TyYH U YTJIbl, MHOTOYTOJbHHUK, 3 InceMeHHsBII
JIOMaHasl. KOHTPOJTb;

1.2. [ CmexHble 1 BEpTHKAIBHBIE YTIIBL. 3

1.3. [ PaGota ¢ mpocTeHIINMH YepTEKaAMHU. 3 ITuceMeHHbIi
KOHTPOJIb;

1.4. | M3mepeHue IMHEIHHBIX U YIJIOBBIX BEIIUUMH, BBIUMCICHHE OTPE3KOB U YTJIOB. 2

1.5. | Ilepumerp u miomans GUryp, COCTaBICHHBIX U3 IPSIMOYTOJIbHUKOB. 3 IIpakTiueckas
pabora;

Hroro no pazgeny: 14

Paznen 2. Tpeyronsnukn

2.1. | IoHsATHE O paBHBIX TPEYTONBHUKAX U EPBUYHBIC MIPEJICTABICHUS O PABHBIX (KOHTPY3HTHBIX) | 2

¢urypax.

2.2. | Tpu npu3Haka paBeHCTBa TPEYTOJILHUKOB. 4 YcrHblit onpoc;

2.3. | Ilpu3HaKku paBeHCTBA MPSIMOYTONBHEIX TPEYTOIbHUKOB. 1

2.4. | CBoicTBO MEMAHBI IPSMOYTOJILHOI'O TPEYTOJILHUKA. 1 ITucpMeHHbli
KOHTPOJIb;

2.5. | PaBHOOepEHHBIE M PABHOCTOPOHHUE TPEYTOJbHHUKH. 3 ITuceMeHHbII
KOHTPOJIB;

2.6. | IlpusHaku u cBOicTBa paBHOOEPEHHOIO TPEYTOIbHUKA. 1

2.7. | IlpoTuB GosblIEit CTOPOHBI TPEYTOJIBHUKA JISKHUT OOJBIINIT YTOI. 1

2.8. | IpocTeiine HepaBeHCTBA B TEOMETPHUH. 2

2.9. | HepaBeHCTBO TpeyroibHHKA. 2

2.10. | HepaBeHCTBO JIOMaHOiA. 1

2.11. | IIpssMOYTONIBHBIN TPEYTONBHUK € YIIIoM B 30°. 2 IIuceMeHHbII
KOHTPOJIb;

2.12. | ITepBble NOHATHS O AOKA3aTENbCTBAX B TEOMETPUU 2

Hroro no pazaeny: 22

Pa3nen 3. [lapajtenbHble NpsiMbIe, CyMMa YIJIOB TPEYroIbHHKA




3.1. | [NapansesnbHble psSMbIE, X CBOWCTBA. 2

3.2. | Ilarsrit noctynar EBkimaa. 1

3.3. | Hakpect nexaiine, COOTBETCTBEHHBIC H OJJHOCTOPOHHHE YIJIbl (00pa30BaHHbBIC MTPU 3 [TucbmMeHHbIN

NePECEYCHNH TTapaUIeIbHbIX IPSIMBIX CEKYLIeH). KOHTPOJIb;
3.4. | Ilpu3Hak napauiebHOCTH NMPSIMBIX Yepe3 PaBEHCTBO PACCTOSHUN OT TOYEK OAHOHU mpsiMoit 10 | 3
BTOPOI IIPSIMOIA.

3.5. | Cymma yrioB TpeyroibHHKa 1 MHOTOYTOJIBHHKA. 3 TTuceMeHHbIH
KOHTPOJTb;

3.6. | Buewnue yribl TpeyrojabHUKa 2 IucsMeHHbIi
KOHTPOJIb;

HWroro no pasneny: 14

Pa3nen 4. OxkpysxHocTh M Kpyr. ['eoMeTpryeckue nocrpoeHust

4.1. | Oxpy»XHOCTB, XOP/IbI M AUAMETPHI, UX CBOICTBA. 2

4.2. | KacarenbHast K OKPY>KHOCTH. 1

4.3. | OxpyHOCTb, BIIHCaHHAsI B yTOJI. 2 ITuceMeHHbIi
KOHTPOJIb;

4.4. | Ioustue o I'MT, npuMeHeHHE B 3aa4ax. 1

4.5. | buccekTpuca u cepeAMHHBII NEPIEHANKYIISIP KAK T€OMETPUYECKHE MECTa TOUeK. 2

4.6. | OxpyxHOCTB, OMECAaHHAST OKOJIO TPEYTOJIbHUKA. 2

4.7. | BnucanHast B TpeyrojabHUK OKPYKHOCTb. 2 IIuceMeHHbIiI
KOHTPOJIb;

4.8. | IIpocreiimue 3a1aun Ha MOCTPOCHHUE. 2

Hroro no pazaeny: 14

Paznen 5. IoBTopenne u 06001menne 3HAHMIA.

5.1. [ IloBropenue u 0000LIEHNE OCHOBHBIX MOHATUII M METONOB Kypca 7 Kilacca. 4

HNroro no paszneny: 4

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68
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METOAUYECKUE MATEPUAJIbI IJ1s1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYAOBAHUE

OBOPYJAOBAHME J1JIs1 IPOBEAEHUSA JIABOPATOPHBIX U TIPAKTUYECKHUX PABOT
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INOACHUTEJIBHAS 3AIINCKA

OBIHIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "BEPOSATHOCTDb u CTATUCTHUKA"

Pabouas nporpamma no yue6HoMy Kypcy "BeposiTHOCTB 1 cTaTUCTHKA" JUIsl 00ydaromuxcst 7 KJIaccoB
pa3paboTaHa Ha ocHOBe DeiepalIbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAapTa OCHOBHOTO O0ILEro
00pa3oBaHus ¢ yUETOM M COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEIBABIIEMBIX K MATEMAaTHUECKOMY
00pa3oBaHMIO, U TPAIULIUA POCCUIICKOTO 00pa3oBaHus, KOTOPhIE 00ECIIEYNBAIOT OBJIAJICHNE KITFOUEBBIMU
KOMIIETEHIIMSIMH, COCTABIISIOIIMMH OCHOBY JIJISl HETIPEPBIBHOTO 00pPa30BaHMUs M CaMOPa3BUTHSI, a TAKKE
[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO 1 TIO3HABATEIILHOTO Pa3BUTHA oOydarommxcs. B mporpamme
YUTEHBI UJIeU U TIoJI0KeHUsT KoHIenuu pa3BUTHS MaTeMaTHYeCKoro oopa3oBanus B Poccuiickoii
®enepanun. B samoxy nudposoit Tpanchopmanmu Bcex cep 4enoBeuecKou NeATeTbHOCTH HEBO3MOXKHO
CTaTh 0OPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOi MaTeMaTHUYECKON MOATOTOBKHU. YK€ B IIKOJIE
MaTeMaTHKa CITy>KUT OTMIOPHBIM MPEIMETOM IS U3YUSHHSI CMEXKHBIX TUCLUHUIUIMH, a TIOCJe IIKOJIbI pealbHOU
HEOOXOAMMOCTHIO CTAHOBUTCSI HEMIPEPHIBHOE 00pa30BaHME, UTO TPeOyeT MOTHOIEHHOW 0a30BOM
0011eo0pa3oBaTeabHON MOATOTOBKH, B TOM YHCIIE U MATEMAaTUYECKOW. DTO 00YCIOBIEHO TE€M, UTO B HAILU
JTHU pacTET yucio npodeccuil, CBSI3aHHBIX C HEMTOCPECTBEHHBIM IPUMEHEHHEM MaTeMaTHKU: U B cepe
HSKOHOMUKH, U B OM3HECE, U B TEXHOJIOTMYECKUX 00JIacTAX, U AaKe B TyMaHUTapHbIX chepax. Takum
00pa3oMm, KpyT UIKOJILHUKOB, AJI1 KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAUMMbIM MPEIMETOM, PACHIUPIETCS.

[IpakTuueckas moae3HOCTh MaTEMATHKU O0YCIIOBJIEHA TEM, YTO €€ MPEIMETOM SBISIOTCS
(dbyHIaMeHTallbHbIE CTPYKTYPBI HAIIETO MUPA: MPOCTPAHCTBEHHBIE ()OPMBI U KOJIMUYECTBEHHBIE OTHOIICHUS OT
MPOCTEHIINX, YCBAaUBAEMBIX B HEMOCPEJICTBEHHOM OIIBITE, A0 AOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX AJIs
pa3BUTHS HAYYHBIX U MPUKIAJAHBIX Ueil. be3 KOHKpeTHBIX MaTeMaTHUeCKUX 3HAHUH 3aTPyAHEHO TOHUMaHUE
MIPUHIIUIIOB YCTPOWCTBA U UCTOIH30BAaHUS COBPEMEHHON TEXHUKH, BOCIPUATHE U HHTEPIIPETALUS
pa3zHo00pa3HON COLMATBHON, IKOHOMUYECKOM, MOMUTHYECKON nHbopMauu, ManodppexTuBHa
MOBCEIHEBHAS MTPAKTUIECKasl IeATeIbHOCTh. KaxkIoMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBITIOIHATD
pacuéThl U COCTABIATH AITOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYIIBI, BIAJETh MPAKTUIECKUMU MPUEMaMuU
reOMETPUUYECKUX U3MEPEHUN U TIOCTPOEHUH, YNTaTh MHPOPMAIIHIO, TPEACTABICHHYIO B BUIE TaOIUII,
JUarpamMm U rpaduKoB, )KUTh B YCIOBHSIX HEONPEAECNEHHOCTH U MIOHUMATh BEPOSTHOCTHBIN XapakTep
CITy4aiHBIX COOBITHIA.

OnHOBpPEMEHHO C paclIMpeHreM chep NpUMEHEHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooiiee
Ba)KHBIM CTAHOBHUTCS MaTEMaTHUYECKHI CTUJIb MBIILJICHUS, POSIBISIFOIIUNACS B OMPEEIEHHBIX YMCTBEHHBIX
HaBbIKax. B mporecce n3yueHust MaTeMaTUKU B apceHall MPUEMOB M METOI0B MBIIIUIEHUS YEJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCS MHIYKIMS U A€AYKIKs, 0000IeHIe U KOHKpETH3allHs, aHAJIU3 1
CHHTE3, KJaccu(uKaIusa U cUcTeMaTH3alus, abctparupoBanre 1 aHaiorusi. OObEeKThl MaTeMaTHYECKUX
YMO3aKIIOYeHUH, NTpaBUiia UX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX OCTPOCHUH,
CHOCOOCTBYIOT BbIpabOTKe yMeHHUs1 (POPMYIHPOBATH, OOOCHOBHIBATh U JIOKA3bIBATh CYXK/ICHUS, TEM CAMbIM
pa3BUBAIOT JIOTHUECKOE MBIIIUIEHUE. Beaymias poib NpuHaAIeKUT MaTeMaTHKe U B JOPMHUPOBAHUU
AITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS ¥ BOCITUTAHUYM YMEHUH 1eHCTBOBATH 1O 3aJJaHHBIM aJITOPUTMAaM,
COBEpILIEHCTBOBATh U3BECTHHIE M KOHCTPYHPOBATh HOBHIE. B mpoliecce perieHus 3a1a4 — OCHOBOW yueOHOM
JeSITeTLHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TaK)Ke TBOPUYECKasi U MPUKJIIaHAS CTOPOHBI
MBIIICHHS.

OOyuenue MaTemMaTuke AT BO3MOKHOCTD Pa3BUBATh y 00YYAIOLINXCS TOUHYIO, PALIMOHATIBHYIO U
MH(POPMATUBHYIO peub, YMEHHE OTOMpATh HanboJee MOAXOIAIINE SI3bIKOBBIC, CHMBOJIMUYECKUE, TpaduuecKre
CPEeICTBa ISl BRIPAKEHUS CY>KICHUN U HATJIHOTO MX MPEICTABICHUSI.

Heo0xoauMbpIM KOMIIOHEHTOM 001IIeH KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 001Iee 3HAKOMCTBO

C MCTOJaMU IIO3HAHU I[GflCTBHTCJIBHOCTH, mpeacCTaBJICHHUE O MPCAMETC U METOAAX MATCMATHKHU, UX OTJIMUHH



OT METOJIOB JIPYTMX €CTECTBEHHbIX U TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX NPUMEHEHUSI MaTEMaTHKH JUIs
peleHHs HayYHbIX U MPUKIaHbIX 3a/1a4. Takum o0pa3oM, MaTemMaTudeckoe 00pa3oBaHHE BHOCUT CBOM
BKJIa/1 B OpMHUpOBaHUE OOILEH KyJIbTYpPbI YeJIOBEKa.

W3ydenue MaTeMaTUKU TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YEIOBEKA, TIOHUMAHUIO
KPacoThl M U3SIIECTBA MATEMAaTHUECKUX PACCYKICHUN, BOCIPUATHIO T€OMETPUYECKUX (OPM, YCBOCHHIO
UJEU CUMMETPHH.

HEJIX U3YYEHUS YYEBHOTI'O KYPCA

B coBpemeHHOM 11IM()POBOM MUPE BEPOSATHOCTH U CTATUCTHKA IPH 0OPETat0T BCE OOJIBIIYIO 3HAUUMOCTD,
KaK C TOUKH 3PCHUsS MPAKTUUECKUX MPUIIOKEHUH, TaK U UX POIU B 00pPa30BaHUU, HEOOXOJUMOM KaKIOMY
yenoBeKy. Bo3pacraer uucio npodeccuii, mpu oBiIaieHUN KOTOPBIMU TpeOyeTcst Xxoporiasi 6a3oBast
MOJITOTOBKA B 00JIACTH BEPOSITHOCTH M CTATUCTHKH, TaKasl MOATOTOBKA BayKHA JJISI IPOIAOKCHHUS
00pa3oBaHUs U ISl YCHENIHON MpodeCCHOHATBHON Kaphephbl. KakIblil 4eI0BeK MOCTOSHHO MPUHUMAET
pEIIeHUs HA OCHOBE UMEIOIIMXCS Y HErO JaHHBIX. A /711 000CHOBAHHOTO MPUHSTHUS PEUICHUS B YCIOBHSIX
HEeJ0CTaTKa WK U30bITKa HH(POpMAIKH HEOOXO0IMMO B TOM YHKCIIE XOPOIIO chOPMUPOBAHHOE BEPOSITHOCTHOE
U CTAaTUCTUYECKOE MBIILIJICHHE.

HMeHHO MO3TOMY OCTpPO BCTalla HEOOXOIUMOCTh CHOPMUPOBATH Yy 00yUarOMXCcs (QyHKIIMOHATBLHYIO
IPaMOTHOCTbB, BKJIFOYAIOIIYIO B €05l B KAUECTBE HEOTHEMJIIEMOI COCTABISIONICH YMEHUE BOCIPUHUMATD U
KPUTUYECKH aHAIM3UPOBATh HH(OPMAIHUIO, TPEJICTABICHHYIO B Pa3IMUHBIX (OpPMax, TOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTUX peabHBIX POLIECCOB U 3aBUCUMOCTEN, IPOU3BOAUTH IIPOCTEHIIINE
BEPOSITHOCTHBIE pacu€Thl. 3HAKOMCTBO C OCHOBHBIMH MIPUHIIUIIAMU cOOpa, aHAIHM3a U TPeACTaBICHHUS
JAHHBIX U3 Pa3IHMYHBIX chep KU3HU 00IIECTBA U TOCYAapCTBA MPUOOIIaeT 00yJaromuxcs K 00IIeCTBEHHBIM
uHTEepecaM. V3ydeHne 0CHOB KOMOMHATOPUKH pa3BUBACT HABBIKM OpraHU3aluy nepedopa u moacyéra yncia
BapHaHTOB, B TOM YHCJI€, B IPUKIAAHBIX 3a/1a4yaX. 3HAKOMCTBO C OCHOBaMH Teopuu rpa)oB co31aéT
MaTeMaTHIeCKuid (GyHIaMeHT A1t (POPMHUPOBAHMSI KOMITETEHITUHI B 00J1aCTH MHPOPMATUKU U IIHPPOBBIX
TexHosoruii. [IoMrMo 3TOTO, MPU U3YUEHNN CTATUCTUKH U BEPOSITHOCTH 00OTAMIAIOTCS TPEICTABICHHS
YYaIIUXCsl 0 COBPEMEHHON KapTHHE MUPA U METOJIaX €ro MCCieI0BaHus, POPMHUPYETCS IOHUMaHUE POITH
CTaTUCTHUKH KaK UCTOYHHUKA COLIMATIbHO 3HAYUMON MH(OPMALINY U 3aKJIabIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIIICHHUS.

B cooTBeTcTBHY C JaHHBIMU LIETSIMU B CTPYKTYpe IporpaMmsel yueGHOro Kypca «BeposiTHOCTb U
CTaTHCTHUKA» OCHOBHOM LIKOJIBI BBIJIEICHBI CIIEAYIOIINE COEPKATEIbHO-METOJUUECKHE
muHuK: «[IpencraBiaeHnre qaHHBIX U OMKMCATEIbHAs CTATUCTUKA»; « BeposTHOCTEY; « DeMeHTbI
KOMOWHATOpHUKNY; «BBenenne B Teopuro rpadony.

Copepxanue nuHun «IIpencraBienne qJaHHBIX U OMKMCATEIbHAS CTATUCTUKA» CITY>KUT OCHOBOM ISt
(dbopMHPOBaHUS HABBIKOB pabOThI ¢ MH(OpPMALIMEN: OT YTEHHS U HHTEpIpeTali HHpopManuu,
IpeJIcCTaBlICHHOM B Ta0auIax, Ha Juarpammax u rpadukax a0 coopa, mpeICTaBiIeHHs U aHAINU3a JJAHHBIX C
MCIIOJIb30BaHUEM CTATUCTUYECKUX XapaKTEPUCTHK CPEIHUX U paccenBaHus. PaboTas ¢ TaHHBIMU,
oOy4arolyecs: y4aTcsl CYUUThIBATh U UHTEPIIPETUPOBATH JaHHBIE, BBIIBUTaTh, apTYMEHTHUPOBATh U
KPUTHKOBATh MPOCTEUIINE TUIIOTE3bI, Pa3MBIIIATH HaJ (paKTOpamu, BHI3BIBAIOUIMMHI U3MEHUYUBOCTD, U
OILICHMBATh UX BIHUSIHHUE HA pacCMaTpPUBAEMbI€ BEJIMYUHBI U TIPOLECCHI.

HNHTYUTHUBHOE NMpENICTABIECHUE O CIIyYailHOW N3MEHYMBOCTH, UCCIIEIOBAaHUE 3aKOHOMEPHOCTEN 1
TEHJICHIIMIA CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM JJIsl U3yUYEHHUs TEOPUH BEpOsITHOCTEN. boibilioe 3HaueHue
3]1eCh UMEIOT MPAKTUYECKUE 3aJJaHHs], B YACTHOCTH OIIBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMHU MOJCIISIMHU.

[ToHsiTHE BEpOSITHOCTH BBOJUTCS KaK Mepa MpaBaonoAo0us ciydyaiiHoro coobitTust. [lpu uzydenuu kypca
o0y4aroIrecs: 3HaKOMSATCS C MPOCTEUITUMU METOAAMH BHIYHCIICHUS BEPOSTHOCTEH B CIIyYaiHbBIX
HKCIIEPUMEHTAX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU UCXOJAAMH, BEPOITHOCTHBIMU 3aKOHAMU
MO3BOJIAIOIIMMU CTaBUTh U pPelIaTh Oojiee CI0XKHBIE 3a/1aul. B Kypc BXOAST HadallbHbIE IPEACTABICHUS O



CJ'Iy‘-IEIfIHBIX BCJIMYNHAX U UX YHUCJIOBBIX XapPAKTCPUCTUKAX.

Taxxe B paMKax 3TOTO Kypca OCyIECTBIIACTCA 3HAKOMCTBO 06yqa}oumxc5{ C MHOKE€CTBAMH U1 OCHOBHBIMH
onepanrsaMu HaJl MHOKCCTBaAMHU, paCCMATPUBAOTCA IPUMEPBLI IPUMCHCHUS IS pCHICHUA 3a/1a4d, a TAKIKC
HCIIOJIb30BaHUA B APYIUX MATCMATUYCCKUX KypCaxX U y‘-Ie6HBIX npeameTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B 7 xnacce nzyqaercs kypc «BepoATHOCTb U CTaTUCTHKA», B KOTOPBIN BXOIAT pasnensl: «lIpeacraBienue
JTAHHBIX M ONMCATENIbHAS CTATUCTHKA»; «BeposTHOCTE»; «DNneMeHThl KOMOUHATOPUKIY»; «BBeneHue B
Teopuio rpadosy. Ha n3ydyenue naHHoro kypca oTBoAuT | yueOHbIH yac B Heslento, Bcero 34 yueOHbIX yaca B

ron.



COJAEP)KAHUE YYEBHOI'O KYPCA "BEPOATHOCTDb U CTATUCTHUKA"

[IpencraBnenue faHHBIX B BUJIE TAOJINIL, TUarpaMMm, rpaduKoB. 3am0JIHEHUE TaOIHI], YTEHHUE U TTOCTPOCHUE
Juarpamm (CTOJIOMKOBBIX (CTOIOYATHIX) U KPYTOBbIX). UTeHHE rpadHKOB peanbHbIX MpoleccoB. M3BieueHue
nH(pOpMalLuU U3 AMAarpaMM U TabJIuL, UCIIOIb30BAaHUE U UHTEPIIPETALINS JaHHbBIX.

OnucarenpHas CTaTUCTHKA: CpeiHee apuMeTUIecKoe, MeuaHa, pa3Max, HanOoIbIIee U HANMEHbBIIIECE
3HayeHHs Ha0opa YMCIOBBIX JaHHBIX. [IpuMepsl cily4yaiiHON H3MEHYUBOCTH.

CryqaifHbIi SKCTIEPUMEHT (OTBIT) U CiTydaiiHOe coObITHE. BeposaTHoCTh 1 yacToTa. Poih MaioBepOsSITHRIX U
MPAKTUYECKH JOCTOBEPHBIX COOBITHI B Mpupoe U B o01iecTBe. MoHeTa U urpajibHasi KOCTb B TEOPUHU
BEPOATHOCTEH.

I'pad, Bepmmna, pedbpo. Crenens BepmuHbl. Ynciio pédep u cyMMmapHas cTeneHnb BepiuH. [IpeacraBieHue
o cBsizHOCcTH Tpada. Llenu u mukisl. [Tytu B rpadax. O6xon rpada (sinepos myTs). [IpencraBnenue 06
OpHEHTHPOBAHHOM Tpade. Pemenne 3aaa4d ¢ momorbio rpados.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

OcBoenue yaeOHOT0 Kypca «BeposITHOCTh U CTaTUCTHKa» JTOJHDKHO 00€CIIeunBaTh TOCTHIKCHNE Ha YPOBHE
OCHOBHOI'O O6HICFO O6pa30BaHI/15[ CICAYIOIUX JUIYHOCTHBIX, MCTAIIPCAMETHBIX U ITPCIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE PE3yJIBTATHl OCBOCHHS MPOrPaMMBbI y4eOHOTO mpeameTa « BepoSTHOCTh U CTaTUCTUKAY
XapaKTePU3YIOTCS:

IIaTproTHyeckoe BOCIUTAHUE:

MPOSIBJICHUEM MHTEpEca K MPOLIJIOMY U HACTOSIIIIEMY POCCHICKON MaTEMAaTHKH, [ICHHOCTHBIM OTHOIIICHUEM
K JIOCTHXKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K UCITOJIb30BAHUIO 3TUX
JIOCTYDKCHHUH B IPYTHX HAayKax M MPUKIAJIHBIX cepax.

I'pa:knanckoe ¥ TyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTBIO K BBHITIOJIHEHHIO 00S3aHHOCTEH rpakIaHNHA M pPeaTu3alliy €ro MpaB, MPEJCTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3ITUYHBIX CTPYKTYP, SBICHHM, MPOIEAYP TPaXKIAHCKOTO
obmrecTBa (BBIOOPHI, OIIPOCHI U TIP.);

TOTOBHOCTBIO K 00CYXACHHUIO STUYCCKUX MPOOJIEM, CBI3aHHBIX C MPAKTUYCCKUM ITPUMEHEHUEM
JIOCTYDKCHUH HAYKH, OCO3HAHHEM BaKHOCTH MOPATbHO-3TUYECKUX TMTPUHITUIIOB B JACATEIHBHOCTH YIEHOTO.

TpynoBoe BocniuTaAHUE:

YCTaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHUH MPAKTHUYECKUX 3a7a4 MaTeMaTHUYECKOW HAIPaBJIEHHOCTH,
OCO3HAaHHWEM BOKHOCTH MaTEMaTHYECKOT0 00pa30BaHUs Ha MIPOTSHKEHUH BCEH JKU3HU IS YCIIEITHOM
po¢eCCHOHAIBHON JEATETLHOCTH M PA3BUTHEM HEOOXOMMBIX YMCHUH;

OCO3HAaHHBIM BBIOOPOM U MTOCTPOCHUEM UHAMBHUIYAIbHON TPAEKTOPUU 00pa30BaHMs U KU3HEHHBIX TJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

cTreTnyecKoe BOCIIUTAHNE:

CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY U ACTETUYECKOMY BOCIPUATHIO MaTeMaTHYEeCKIX 00BEKTOB, 3a/1a4,
pelIeHuni, pacCcyXAeHHI; YMEHHIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOI0 MO3HAHUSA:

OpHUEHTAIINEH B JEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKa, MPUPOIBI U 00IIeCTBA, TOHUMaHUEM MaTeMaTUYECKON HayKu Kak
cepsl 4eoBeUYeCKON AESITETbHOCTH, ITANOB €€ PA3BUTHUS U 3HAYUMOCTH JJIsI Pa3BUTHUS [IUBUIIH3AIINH;
OBJIaICHUEM SI3bIKOM MAaT€MATHKU U MAaTEMAaTUYECKON KyJIbTYpOH KaK CpeICTBOM MTO3HAHUS MUPA;
OBJIa/ICHHEM MPOCTEHITMMHU HABBIKAMH HCCIIE/I0BATEIbCKON JEATEIbHOCTH.

dusnyeckoe BocNuTaHue, OPMUPOBAHNE KYJIbTYPbI 310POBbS M SMOLUOHAIBHOI0 0J1IArONOJIYYMsI:

TOTOBHOCTBIO MPUMEHSITh MaTEMAaTUYECKHUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBbsI, BEICHHS 3JOPOBOTO
oOpas3a )xu3HH (310pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHSATUH U OTABIXA, PETYyIIsApHas pu3ndecKas
aKTUBHOCTH); C(HOPMHUPOBAHHOCTHIO HABBIKA pe(IEeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO kKe
npaBa JApyroro 4ejaoBeKa.

IKo0J0rn4ecKoe BOCIUTAHHE:

OpHUEHTAIINEH Ha TPUMEHEHNUE MAaTeMAaTUYECKUX 3HAHUM [Tl PEIICHHUS 33/1a4 B 00JIACTH COXPAaHHOCTH
OKPY’KaIoIIeH cpe/ibl, JIAHUPOBAHUS MTOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKpYKarolen
Cpellbl; OCO3HAHUEM TII00AILHOTO XapaKTepa YKOJIOTHYECKUX MPOOIeM U IMyTeH UX PEIICHHUS.

JIMYHOCTHBIE pe3yjabTaThl, 06ecneqHBamume aanTranuio oﬁyqalomerom K USMCHAIOIITUMCSH
YciaoBuaM COIMAIBLHOH U HpHpOI[HOf/'I Ccpeabl:

— TOTOBHOCTBIO K HeﬁCTBHHM B YCIIOBHAX HeOHpeI[eJ'IéHHOCTI/I, IMOBBIIICHUIO YPOBHA cBOEH



KOMIICTCHTHOCTU YCPE3 MPAKTUUCCKYIO ACATCIBHOCTD, B TOM YHUCJIC YMCHUC YUUTBHCA Y APYTUX J'IIO,I[CI\/'I,
HpI/IO6peTaTL B COBMECTHOH JIeSITETLHOCTH HOBBIS 3HAHUA, HABBIKH 1 KOMIICTCHIIUA U3 OIIbITA APYTHUX;

— H606XOI[I/IMOCTBIO B (l)OpMI/IpOBaHI/II/I HOBBIX 3HaHPII>i, B TOM 4YHUCJIC (pOpMy.]'II/IpOBaTB nacu, mOHATHA,
TUIIOTE3bI 00 00BEKTAX U SABJICHUSAX, B TOM YUCJIC paHCC HC U3BCCTHLIX, OCO3HABATH I[G(I)I/II_II/ITBI
COOCTBEHHBIX 3HAHHUM M KOMHCTCHTHOCTCﬁ, IJIaHUPOBATb CBOE Pa3BUTHC;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCTIPUHUMATEH CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TPEOYIOUINI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIIEHUs U ASUCTBUS, (HOpMyTUpOBaTH
U OLEHUBATh PUCKU U MOCIIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpenmeTHble pe3yabTaThl OCBOEHUS MPOTpaMMbl yueOHOTo Kypca « BeposiTHOCTh U CTaTUCTHKA

XapaKTECPUIYIOTCA OBJIAACHUEM YHUBEPCATIbHbIMU RO3HA6AME/IbHbBIMU 061207’)’161/[/%1/11/{, YHUBepcaatbHoviMu

KOMMYHUKamMu6eHbIMU oeticmeusmu U YHUBEPCAIbHbIMU PeCYIAMUCHBIMU oelicmeusmi.

1) YnusepcanvHnovle no3nasamensusie oeticmsusi obecneuusaiom gopmuposarue 6a308vixX KOCHUMUBHBIX

npoyeccoes o6yqai0u;uxc;z (OCGO@HM@ Memooo8 NO3HAHUS OKpYyatcarnomweco mupa, npumeHerue 102u4eCcKux,

uccuedosamenbCKux onepayuil, ymenull pabomams ¢ ungopmayueii).

Ba3oBble Jjornueckue neiicTBUA:

— BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHYECKIUX OOBEKTOB, MTOHITHH,
OTHOIIECHUN MEXY HOHATHAMHE; (HOPMYITUPOBATH ONPEIEICHUS TOHATHIA; yCTaHABINBAThH
CYUIECTBEHHBIN MPU3HAK KITaCCU(PUKAIINH, OCHOBAHUS JJIs1 0000IEHHS U CPAaBHEHHS, KPUTEPHU
IIPOBOAMMOIO aHAJIN3A;

— BOCIPUHUMATh, OPMYJIUPOBATH U NPe0OPa30BIBATH CYKJIEHUS: YTBEPAUTEIbHBIE U

OTpULATCIIBHBIC, CINHUYHBIC, YACTHBIC U 06IlII/Ie; YCJIOBHBIC,

— BBIABJIATh MATCMATHYCCKUC 3AKOHOMCPHOCTH, B3aUMOCBA3U U ITPOTHUBOPECUN B (1)aKTaX, JaHHBIX,
Ha6J'II021€HI/I${X N YTBCPXKACHHUAX, MPEATIAraTb KpUTCPUHN JIS1 BBIABIICHUA SaKOHOMepHOCTeﬁ u

MIPOTUBOPEUUI;

— JACJIaTb BBIBOJbLI C UCIIOJIb30OBAHUCM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U HHAYKTUBHBIX

YMO3aKIIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

— Ppa30upaTh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHHUH (IIpsIMbIE U OT IPOTUBHOTO), IPOBOJAUTH
CaMOCTOSITENIbHO HECIIOKHBIE TOKa3aTeIbCTBA MaTeMaTHUECKHX ()aKTOB, BBICTpanBaTh ApryMEHTAIHIO,

MIPUBOJIUTH PUMEPHI U KOHTPIPUMEPHL; 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

— BbIOMpaTh crioco0 peleHus yueOHol 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELLEHUS,
BbIOMpPATh HaHOOJIEE MOIXOAAIMMI ¢ YYETOM CaMOCTOSITENBHO BBIIACICHHBIX KPUTEPUEB).

Ba3oBble ncciie1oBaTe/ILCKHeE JeiiCTBUA:

— HCIOJIB30BaTh BOMPOCH! KaK UCCIIeI0BATENbCKII HHCTPYMEHT MO3HAHUS;, (POPMYIMPOBATH BOIIPOCHI,
(ukcupymoue npoTUBOpedre, MpodieMy, CaMOCTOATEIHLHO YCTaHABIMBATh UICKOMOE U IaHHOE,
(hopMUpOBaTh TUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHHUE;

— TPOBOIMTH IO CAMOCTOSATEIBLHO COCTABIICHHOMY IUIAHY HECIIOKHBIM SKCIIEPUMEHT, HEOOJIbIIIOE
UCCJICIOBAHKE M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, 3aBUCUMOCTEH 00bEKTOB
MEXIy COOOI;

— CaMOCTOSITENIbHO (GOpMYITHUPOBAaTh 0000IIEHHUS U BHIBOABI IO Pe3yJIbTaTaM MPOBEAEHHOTO



HaOJIIOICHNS, UCCIICIOBAHUSI, OIICHUBATH JOCTOBEPHOCTD MOJTYYEHHBIX PE3yIbTaTOB, BHIBOJIOB H
000011IeHHI;

— IMPOTrHO3UPOBATH BO3MOKHOC PAa3BUTHUC IMPOLECCA, a TAKIKEC Bbl- ABUI'ATb MPCAIIOJIOKCHUA O €TO
Pa3BUTHHU B HOBBIX YCJIOBUX.

PatGora ¢ undopmaunmeii:

— BBISBJIATH HEIOCTATOYHOCTH U U30BITOYHOCTH MH(POPMAIUH, TAHHBIX, HEOOXOAUMBIX IS PEIICHUs
3a1a4H;

— BBIOMpATh, AaHAIM3UPOBATH, CUCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH MH(OPMAIIHIO pa3IMYHBIX
BUJIOB U (JOPM IMIPEICTABICHHUS;

— BBIOMpaTh hopMy npencTaBieHUs] UH(OPMAIMH U WIUTIOCTPUPOBATH PEeIIaeMble 3a7a4l CXeMaMH,
JrarpaMMaMH, HHOU TpaduKoi 1 UX KOMOMHAIUSIMH;

— OLEHHMBATh HAIEKHOCTh HH(POPMAIIUU IO KPUTEPHSIM, TPEATIOKEHHBIM YUUTEIIEM HITU

c(hOpMYJIUPOBAHHBIM CAMOCTOSITEITHLHO.

2) VHhueepcanvnvlie KommyHukamueHwle oelicmeus 0becneuusarom cqhopmupo8anHOCms COYUATbHbIX
HABLIKOB 00YUAIOUJUXCHL.
OO0menne:

— BOCIIPpUHUMATh U Q)OpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBHUU C YCIIOBUAMU U LECTIAMU OGH.[CHI/ISI;
SICHO, TOYHO, T'PAaMOTHO BBIPAXKATh CBOIO TOYKY 3PCHUS B YCTHBIX U MMCbMECHHBIX TCKCTAX, 1aBaTh

MOACHCHMUS 110 X0y PCIICHHA 3aJa4i, KOMMCHTUPOBATH HOqueHHBIfI PE3YIbTAT,

— B X0JI€ 00CY»€HHUsI 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMON TEMbI, IPOOJIEMBI, pelIaeMoii
3aJ1a4M, BHICKA3bIBAaTh UJI€U, HAIIEJIEHHBIE HA TIOUCK PEIICHHUS; COMOCTABIISATh CBOU CYKICHHUS C
CYKICHUSIMH JIpYTHX YUYaCTHUKOB JAMAJIOra, OOHApy>KUBATh pa3IMuue U CXOJICTBO MO3ULINI; B
KOPPEKTHOH Gopme (HopMyITHUpOBATh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

— MPEICTABIATH PE3YJIbTAThl PEIICHUS 3a]]a4H, SKCIICPUMEHTA, UCCIISIOBAHUS, TTPOCKTA;
CaMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYTUICHUS ¢ YIETOM 3a/1a4 MIPE3CHTAUMA U 0OCOOCHHOCTEN
ayJIUTOPHH.

CoTpyannuecTBo:

— IOHMWMAThb U UCIIOJIB30BAaTh NPECUMYIICCTBA KOMaH)IHOﬁ n I/IHI{I/IBI/IHY&]’IBHOﬁ pa6OTI)I IIpu pCUHICHUA
yqe6HI)IX MaAaTEeMaTUYCCKUX 3aJa4,

— MNPUHHUMATH LeJIb COBMECTHOMN JESITeIbHOCTH, TUIAaHUPOBATh OPraHU3aI[MI0 COBMECTHOM padoThI,
pacrpenensaTh BUAbI paboT, JOrOBapUBaATHCS, 00CY)AaTh MPOIECC U PE3yJIbTaT padoThl; 00001IaTh
MHEHHS HECKOJIbKUX JTFOJICH;

— ydYacTBOBATh B IPYIIOBEIX opMax paboThI (00CYX)aeHUSI, 0OMEH MHEHHSIMH, MO3TOBBIC IITYPMBI 1
ap.);
— BBINIOJTHATH CBOIO YacTh PabOTHI U KOOPIMHUPOBATH CBOM JACUCTBUS C APYTUMH WICHAMH KOMaHIbI,

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUN MPOAYKT [0 KPUTEPHSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJCHCTBUSL.

3) Vuueepcanvhvie pezyisamusHble Oelicmsusi 00ecneuusaom Gopmuposanue CMoviCi08blX YCMAHOBOK U
JHCUSHEHHBIX HABBIKOG TUYHOCTIUL.

Camoopranuzanusi:



CaMOCTOSITEJIbHO COCTABIISATh IUIAH, aJITOPUTM PELleHHs 3a]1aui (MM €ro 4acTh), BBIOUPATh CI1oco0
peleHus ¢ y4€TOM UMEIOIIMXCSl pECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIIeHU ¢ y4éTOM HOBOW HHpOpPMALIUH.

CaMOKOHTPOJIb:

— BJIaJIETh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIPOIIecca U pe3ysIbTaTa PeIIeHUs
MaTeMaTUYEeCKOM 3a1adu;

— MPEABUIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PEILICHNH 3a/1a4¥, BHOCUTh KOPPEKTUBHI B

JCATCIIBHOCTh HA OCHOBE HOBBIX O6CTOHTGHBCTB, HaﬁjleHHBIX OIHI/I60K, BBISIBJICHHBIX pr,)lHOCT@fI;

— OILICHMBATh COOTBETCTBUE PE3yJIbTaTa JeATEIbHOCTH TOCTABICHHOM LIEJU U YCIOBUSAM, OOBSICHATH
MIPUYMHBI JOCTHKEHUS WM HEJAOCTYXKEHUS LEIH, HaXOAUTh OMIMOKY, 1aBaTh OLICHKY IPHOOPETEHHOMY
OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

IIpenMeTHbIE pe3ysIbTaThl OCBOEHUS Kypca «BeposaTHOCTb U CTaTUCTHKa» B 7 KJIacCe XapaKTEPHU3YIOTCS
CIIEIyIOIIMMH YMEHUSIMHU.

— YuraTs HHPOpPMAIUIO, MPEJCTABICHHYIO B TaOJIUIIaX, HA JUarpaMmax;

— IlpencraBnsaTh qaHHBIC B BUJE TaOJIHUII, CTPOUTH TUArpaMMbl (CTOJIOMKOBBIC (CTOIOUATHIC) U
KPYTOBBIE) TI0O MacCHBaM 3HAYCHUIA.

— OnuceIBaTh U UHTEPIIPETUPOBATH PEAbHBIE YNCIIOBHIE IaHHBIE, IPEICTABICHHbIE B TA0IHIIAX, HA
nuarpammax, rpadukax.

— MHcnonp30BaTh Aj1s ONMCAHMUS JAHHBIX CTATUCTHUECKHUE XApPaKTCPHUCTUKU: CPCIHECC apH(bMeTH‘ICCKOG,
MCIUaHa, HauOOJIbIIIEE U HANMEHBIIIEE 3HA4YCHM:, pa3sMax.

— HNmeTh MMpEaACTaBJICHUEC O CﬂyqaﬁHOﬁ HN3MCHYMUBOCTHU Ha NpUMEpaxX LCH, (I)I/ISI/I‘ICCKI/IX BCJINYHH,
AHTPOIIOMCTPHYCCKUX NAaHHBIX; HMETh NPCACTABIICHUC O CTaTUCTUYECKOU YCTOI‘/JI‘-II/IBOCTI/I.



TEMATHUYECKOE IINTAHUPOBAHHUE

Ne | HanmeHoBaHHe pa3/ieJioB H TeM MPOrpaMMbI KosmuecTBo yacoB Jara Buasi Buasl, popmsl JiieKTpoHHbIe (H(PPOBLIE)
n/m H3y4YeHHs! JesTeTbHOCTH KOHTPOJIS ofpa3oBaTesIbHbIe Pecypchbl
BCEro | KOHTPOJIbLHBIE NpaKTHYeCKHe
padoThI padoThI

Paznen 1. [IpeacraBienne JaHHBIX

1.1. | TIpencraBienne qaHHBIX B TAOIMIAX. 1 02.09.2022

1.2. | [IpakTH4yeckue BBIYUCICHUS 110 TAOIMYHBIM JIAHHBIM. 1 09.09.2022

1.3. | U3Bneyenne u nHTEPNpeTAIUs TAOIMYHBIX TaHHBIX. 1 16.09.2022

1.4. | Ilpaxktnueckas padora «Tabnuupb». 1 1 23.09.2022 IIpakTuueckas
pabota;

1.5. | I'paduueckoe mpencrapieHue JaHHBIX B BUE KPYTOBBIX, CTOJIOMKOBBIX 1 30.09.2022

(cTonGYaThIX) JUArpaMm.

1.6. | UreHne 1 HOCTPOCHUE AUATPAMM. 1 07.10.2022

1.7. | pumeps! geMorpaduuecKux Iuarpamm. 1 14.10.2022 IIpakTHueckas
pabora;

1.8. | Ipaktuyeckas padora «JnarpaMmmeD»

Hroro no pa3zneny 7

Pa3nen 2. Onucare/ibHasi CTATHCTHKA

2.1. | Yucnossie HaOOPBI. 1 21.10.2022

2.2. | Cpennee apudpmerrdeckoe. 2 28.10.2022

2.3. | Meaunana 4yuciaoBoro Habopa. 1

2.4. | YcTounBOCTh MEIUAHBIL. 1

2.5. | Mpaktuveckas padora «CpeaHue 3HAUCHUS». 1 [TpakTuyeckas
pabora;

2.6. | Haubosblee 1 HaMMeHbIIICe 3HAYCHHS YUCIOBOTO Habopa. 1

2.7. | Pa3max. 1

Hroro no pa3zneny 8

Paznen 3. Ciryuaiinasi "3MEHYHBOCTDH




3.1.

CityyaifHast U'3MEHYUBOCTb (TIPUMEPBI).

3.2. | YacToTa 3HaUYE€HHI B MaCCHBE JaHHBIX. 1

3.3. | I'pynmnuposka. 1

3.4. | I'mcrorpamMmel. 2

3.5. | Ilpaktuueckas padora «CinyvaiiHas H3MEHINBOCTH) 1 IIpakTHueckas
pabora;

Hroro no pazaeny: 6

Pa3nen 4. BBenenue B Teopuio rpagos

4.1. | I'pad, Bepimna, pedpo. 1

4.2. | TIpencrapieHue 3a1a4m ¢ MOMOIIBIO Tpada.

4.3. | CreneHb (BaJICHTHOCTb) BEPLINHBIL.

4.4. | Yucno pébep u cymMMapHasi CTEIIeHb BEpPIINH. 1

4.5. | Lenb u nukJ.

4.6. | Ilyts B rpade. 1

4.7. | Tlpencrasienne o cBA3HOCTH rpada.

4.8. | O6xox rpada (3ii1epoB myTh). 1

4.9. | Tlpencrapienne 00 OPUSHTUPOBAHHBIX Tpadax.

Hroro no pazaeny: 4

Pazneu 5. BeposATHOCTB M 4acTOTA CJIYy4aiiHOr0 COOBITHS

5.1. | Cnyu4aiinblii OnbIT U Cily4aifHOE COOBITHE.

5.2. | BeposiTHOCTB M 4acTOTa COOBITHSI. 1

5.3. | Posb ManoBepoATHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHI B IPUPOIE U B 1

o01ecTBe.

5.4. | Moueta u urpansHasi KOCTb B TEOPUU BEPOSITHOCTEH. 1

5.5. | Ilpaxktuueckas padora «JacToTa BbITAACHHS OpJay» 1 IIpakTuyeckas
pabora;

Hroro no pazneny: 4

Paznen 6. O60061eHne, KOHTPOJIb

6.1. | IlpencraBneHue JaHHBIX. 1

6.2. | OnucarenbHasi CTATHCTHKA. 3




6.3.

BepositHOCTE citydaifHOro coOBITHSI.

Hroro no pazneny:

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

BBenure cBoil BapuaHr:
METOAUYECKUE MATEPUAJIbI IJ1s1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYAOBAHUE

OBOPYJIOBAHME J1JIsI TIPOBEJIEHUS JIABOPATOPHBIX, IPAKTHYECKHX PABOT,
JEMOHCTPALIUI



MUWHUCTEPCTBO NPOCBEIEHUSI POCCUIICKOI ®EJEPALIUN

MunuctepcTBo o0pazoBanust OMckoii o01acTu

JenapramMeHT 00pa3oBaHusi AIMUHUCTpauuu ropoga Omcka

BOY r. Omcka "Cpennss o0meo0pa3oBareibHas mkosaa Ne 94"

PACCMOTPEHO

PykoBogutens MO

CrpoukoBa T.H.

[Iporokon Ne3
ot "22" 06.2023 1.

COI'JTACOBAHO

3aMeCTUTENb TUPEKTOpa
Kopneesa C.A.

[Ipuxka3z Ne

Ot «__ » 06 2023r.

PABOYASA ITPOTPAMMA

y4eOHOro npeamera «Amaredopa»

JUIs 00yJaroImuxcs 8 Kiaccos

ropox Omck 2023-2024

VTBEPXJEHO
HupexTop
Bornmanosa U1.B.

[puxka3z Ne
Ot «__ » 06 2023r.



INOACHUTEJIBHAS 3AIINCKA

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "AJITEBPA"

Pabouas nporpamma no yaeObHomy Kypey "Anredpa" mist o0ydaromuxcs 8 KiIaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO rocyIapcTBEHHOTO 00pa30BaTEIBFHOTO CTaHAAPTa OCHOBHOT'O OOIIEro 00pa3oBaHUs ¢ YUETOM
¥ COBPEMEHHBIX MUPOBBIX TPEOOBAHHMN, IPEABIBISIEMBIX K MATEMAaTHUECKOMY 00pa30BaHMIO, M TPAIUIIHIA
POCCHIICKOTO 00pa3oBaHMsI, KOTOPbIE 00ECIIEUNBAIOT OBJIAICHUE KITFOYEBHIMU KOMIIETCHIIUSIMH,
COCTABJISIFOIIIUME OCHOBY JUTSI HETIPEPHIBHOTO 00pa30BaHMS M CAMOPA3BHUTHS, a TAKXKE IIEIIOCTHOCTh
OOMIEKYTBTYPHOTO, JINYHOCTHOTO W TIO3HABATEIIEHOTO Pa3BUTHS 00ydaromuxcs. B mporpamMe yuTeHbI niaen
u noyioxkeHus: KoHnenuuu pa3BuTus MaTeMaTudeckoro oopasoanus B Poccuiickoit deneparuu. B smoxy
nndpoBoit TpaHchopManuu Bcex chep 4eIoBeUeCKOM NeATeIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 6a30BOM MaTeMaTUYECKOM MOATOTOBKH. YKe B IIKOJIE MaTeMaTHKa CIIYKHUT
OTIOPHBIM IIPEIMETOM JUIS U3YUYEHHSI CMEKHBIX JUCLUIUIMH, a TIOCJe IKOJIbI pealbHOW HE00X0UMOCThIO
CTaHOBUTCSI HETIPEPBIBHOE 00pa30BaHUE, UTO TPeOYET MOTHOIIEHHOM 0a30BOi 0011e00pa3oBaTEILHOM
MOJTOTOBKH, B TOM YHCII€ U MATEMAaTUYECKOM.

310 00YCJIOBIEHO TE€M, UTO B HAIIM JIHU PACTET YUCIIO Mpodeccuit, CBI3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MaTEeMaTHKU: U B chepe IKOHOMUKHU, U B OU3HECE, U B TEXHOJIIOTUYECKUX 00JIACTIX, U 1aXKe B
ryMaHuTapHbix cepax. Takum 06pa3oM, Kpyr MIKOJIBHUKOB, JIJIsl KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HaYUMBIM [IPEIMETOM, PACIIUPSIETCS.

[IpakTuueckas Moiae3HOCTh MaTEMATHKU O0YCIIOBIIEHA TEM, YTO €€ MPEIMETOM SBISIOTCS
(byHIaMeHTalbHbIE CTPYKTYPBI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (DOPMBI U KOJIMUYECTBEHHBIE OTHOIICHUS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX AJIS
pa3BUTHS HAYYHBIX U MPUKIAAHBIX Ueil. be3 KOHKpeTHhIX MaTeMaTHUECKUX 3HAHUH 3aTPyAHEHO TOHUMaHUE
MIPUHIIUIIOB YCTPOWCTBA U UCTIOIH30BAaHUS COBPEMEHHON TEXHUKH, BOCIPUATHE U HHTEPIIPETALUS
pa3zHo00pa3HON COLMATBHOM, IKOHOMUYECKOM, MOMUTHYECKON nHbOopMauu, ManodppexTuBHa
MOBCEIHEBHAS MTPAKTUYECKasl IeATeIbHOCTh. KaxkIoMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBIIOIHATD
pacuéThl U COCTABIATH AITOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYIIBI, BIAJETh MPAKTUIECKUMU MPUEMaMU
reOMETPUUYECKUX U3MEPEHUN U TIOCTPOSHUH, YNTaTh MH(POPMAIIHIO, TPEACTABICHHYIO B BUI€ TaOIUII,
JUarpamMmm U rpa@uKoB, )KUTh B YCJIOBHSIX HEONPEACNEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapaKTep
CITy4aiHBIX COOBITHIA.

OnHOBpPEMEHHO C paclIMpeHreM chep IpUMEHEHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooiiee
BaYKHBIM CTAHOBHUTCS MaTEMaTUYECKHUIA CTUIIb MBIILJICHUS, POSIBIISIFOIIUNACS B OMPEICIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpoliecce n3ydeHus MaTeMaTHKHU B apCceHaN MPUEMOB U METOJIOB MBIIIIICHUS YeTIOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCS UHAYKIUS U ASTyKIUs, 0000IIeHIE U KOHKPETH3AIlHs, aHaTIN3 U
CUHTE3, K1accuuKamms u cucTeMaTu3aius, abctparupoBanue 1 ananorusi. OObEKTh MaTEMaTHIECKIX
YMO3aKIIOYCHHIA, TPABHIIIA UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHUIA,
CHOCOOCTBYIOT BBIpaOOTKe yMeHHUs1 (POPMYIHPOBATH, OOOCHOBHIBATh U I0KA3bIBATh CYXKICHUS, TEM CAMbIM
Pa3BUBAIOT JIOTUYECKOE MBIIIICHHE. Benyias poib NpuHaANe)KUT MaTEMATHKE U B JOPMUPOBAHUU
AITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS ¥ BOCITUTAHUHM YMEHUH eHCTBOBATH 1O 3aJJaHHBIM aJITOPUTMAaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBHIE. B mporiecce perienus 3a1a4 — OCHOBOW yueOHOM
JeSITeTLHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TaK)Ke TBOpUYECKasi U MPUKJIIAHAS CTOPOHBI
MBIIICHHS.

OOyuenue MaTemMaTuKe Aa€T BO3MOKHOCTD Pa3BUBATh y 00YYAIOLIMXCS TOUHYIO, PAIIMOHATIBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpATh HanboJee MOAXOISAIINE SI3bIKOBBIC, CAMBOJIMUYECKUE, TpaduuecKre
CPEeICTBa ISl BRIPAKEHUS CY>KICHUN U HATJISHOTO MX MPEICTaBICHUSI.

Heo0xoauMbIM KOMIIOHEHTOM 001IIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS 00IIIee 3HAKOMCTBO



C METOJIaMH MO3HaHMS JeHCTBUTENILHOCTH, IIPEICTABICHHUE O IPEIMETE U METO/IaX MAaTEeMAaTHUKH, UX OTJINYUN
OT METO/IOB JIPYTMX €CTECTBEHHbIX U TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX NPUMEHEHUSI MaTEeMaTHKH JUIsI
peleHHs HayYHbIX U MPUKIaIHBIX 3a/1a4. TakuM o0pa3oM, MaTemMaTudeckoe 00pa3oBaHHE BHOCUT CBOM
BKJIa/1 B GOpMHUpOBaHUE OOILEH KyJIbTYpPbl YeJIOBEKa.

W3ydenue MaTeMaTUKU TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHHUIO YEIOBEKA, TOHUMAHUIO
KPacoThl M U3SIIECTBA MAaTEMAaTHUECKUX PACCYKICHUN, BOCHPUATHIO T€OMETPUYECKHX (OPM, YCBOCHHIO
UJEU CUMMETPHH.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA "AJI'EBPA"

Anrebpa sBIsSETCS OJTHUM U3 OMOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHA 00€CIIeYNBACT U3YUCHUE IPYTHX
JUCLHUIUIMH, KaK €CTeCTBEHHOHAYYHOT'0, TaK ¥ TYMaHUTAPHOT'O IIMKJIOB, €€ OCBOCHUE HEOOXOUMO JIJIst
IPOI0JDKEHHs 00pa30BaHus U B IOBCEAHEBHOM *U3HU. Pa3BuTHe y 00y4aromuxcsi HAy4HbIX IpeACTaBICHUI
0 MIPOUCXOKICHNUHU U CYIIHOCTH aJredpandeckux adCTpakIHii, Criocode OTpakeHUs] MaTeMaTUYeCKON HayKOM
SIBJICHU U TIPOLIECCOB B TIPUPOE U OOIIECTBE, POJIM MATEMAaTHUECKOTO MOJICIMPOBAHUS B HAYyYHOM
MO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS U KAUECTB MBIIUICHUS,
HEOOXOIMMBIX JUIS aJaNTallii B COBPEMEHHOM LM poBoM ol1iecTBe. M3ydeHne anreGpbl eCTeCTBEHHBIM
o0pa3oM obecrieynBaeT pa3BUTHE YMEHHS HAOII0AaTh, CPAaBHUBATH, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIUIEHUS, CIOCOOHOCTH apryMEHTHPOBAHHO 0O0OCHOBBIBATH CBOM JICHCTBUS U BHIBOJIBI,
dbopmynmrpoBath yrBepkacHUsA. OcBOCHHE Kypca anreOpbl 00ecnednBaeT pa3BUTHE JOTMYECKOTO MBIIUICHHS
00y4aromuXxcsi: OHU UCTIOIB3YIOT ASTYKTUBHBIE U HHIYKTHBHBIE pacCyKIeHUs, 0000IIeHe U
KOHKpPETHU3aII0, abcTparupoBanue u anaitoruto. Odydenue aaredpe npearnogaraeT 3SHAYUTEIbHBIN 00bEM
CaMOCTOSITEIIbHOM JAESATETBHOCTH 00YUYaIOIINXCS, TOITOMY CaMOCTOSATEIBHOE PEIICHHE 3314 €CTECTBEHHBIM
00pa3oM sIBIISIETCS pean3alneil AesITeIbHOCTHOTO IPUHIMIIA 00yUeHUs.

B crpykrype nporpamMmsl yueOHOro Kypca «Airedpa» OCHOBHOM IIKOJIbl OCHOBHOE MECTO 3aHUMAIOT
COJIePKATEIHHO-METOINUYECKUE JINHUH: «HUCIa ¥ BEIUUCIICHUSY; «ANTeOpandecKre BhIPaKEHIS;
«YpaBHEHUS U HEpaBEHCTBaY; « DyHKIMM». Kaxknas u3 3TUX coaepKaTeaIbHO-METOINISCKUX JTMHUN
pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET H3YyUSHHS Kypca, €CTECTBEHHBIM 00pa30M MeperuieTasch U
B3aWMOJICHCTBYS C IPYTUMH €T0 JIMHUSAMU. B X071 n3ydenus Kkypca 00ydaronmMest IPUXOAUTCS JIOTHIECKA
paccykaaThb, UCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBSI3M € 3THM 11erecoo0pa3Ho BKITIOYHTH B
pOTpaMMy HEKOTOPBIE OCHOBBI JIOTHKH, TPOHU3BIBAIOIIIE BCE OCHOBHBIEC Pa3/Ieiibl MATEMaTHYECKOTO
00pa3oBaHUs U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00yUYalOIIMMUCS OCHOB YHUBEPCAIBHOI'O MaTEMaTHYECKOTO
s3bIKa. TakuM 00pa3oM, MOXKHO YTBEPKAATh, UTO COJEPIKATEILHON U CTPYKTYPHOM 0COOCHHOCTBIO Kypca
«Anredpay SBISIETCS €r0 HHTETPUPOBAHHBINA XapaKkTep.

Coneprxanue THHAN «YHWCITa M BBIYACICHUSD CITY)KUT OCHOBOH JUTSI TATbHEHIIIETO H3YYCHUST MATEMaTHKH,
CHOCOOCTBYET Pa3BUTHIO Y 00YUAIOIINXCS JIOTHYECKOTO MBIIICHHS, (POPMUPOBAHUIO YMEHUS TIOJTH30BATHCS
JITOPUTMaMHU, a TaKkKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TIOBCEAHEBHON )KU3HU.
Pa3BuTHe MOHATHS O YKCiIe B OCHOBHOM HIKOJIE CBS3aHO C PallMOHAIbHBIMU U UPPALIMOHAIBHBIMU YHCIaMH,
(hopMHUpPOBaHUEM MPECTABICHUN O TEUCTBUTEIBHOM YHUCIIE. 3aBEPIICHUE OCBOCHHS YUCIIOBOM JIMHUH
OTHECEHO K CTapIleMy 3BeHY 0011ero 00pa3oBaHus.

ConeprkaHne IByX alireOpandecKux JUHUN — «AnreOpandeckue BhIpaXXEHUS» U « Y paBHEHUS U
HEPaBEHCTBa» CIOCOOCTBYET (HOPMUPOBAHUIO y OOYUYAIOIIMXCS MaTEMAaTHUECKOTO anrmapara, Heo0X0uMOTo
JUTSL pEIICHU 3a]1a4 MaTeMaTUKH, CMEKHBIX ITPEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4. B ocHOBHOM
HIKOJIe YYeOHBIN MaTepual rpynIupyeTcsi BOKPYT pallMOHANbHBIX BhIpaKeHU. AnreOpa 1eMOHCTPUPYET
3HaYeHHE MAaTEMAaTUKU KaK SI3bIKa JIJIs1 TOCTPOSHUSI MaTeMaTUYECKUX MOJeleH, ONMCaHus MPOIIECCOB U
ABIIEHUH peajbHOro Mupa. B 3amaun o0yueHus anredpe BXOAAT Takke AalibHEHIIee pa3BUTHE
IITOPUTMHYECKOTO MBIIUICHHSI, HEOOXOJUMOT0, B YACTHOCTH, JUIsl OCBOCHUSI Kypca MH(POPMATUKH, U
OBJIaJICHUE HaBBIKAMU JIEAYKTUBHBIX paccyxaeHuil. [IpeobpazoBanne CUMBOIBHBIX ()OPM BHOCHUT CBOM



CHGL[I/IQ)I/I‘IGCKI/II‘/'I BKJIaZ B pa3BUTHUC B006pa)KeHI/I$I, CIIOCOOHOCTEN K MaTeMaTUICCKOMY TBOPUCCTBY.

Coz[epx(aHI/Ie (I)YHKHHOHaHLHO-Fpa(I)quCKOﬁ JIMHUU HALICJICHO Ha MOJIYUYCHUEC IKOJIbHUKaAMHU 3HaHUM O
(bYHKI_[I/IHX KaK Ba)KHEUIIIe MaTeMaTHYSCKOM MOJIEIH JJIs OIUCAaHUA U UCCIIeI0OBaHHUS pa3Ho O6pa3HLIX
mponeccoB u SIBIICHUI B npupoac u O6IJ.[CCTBC. I/I3yquI/Ie 9TOro Marepuaa CHOCO6CTByeT Pa3BUTHIO Y
06yqafoumxc51 YMCHUA UCTI0JIB30BATH PA3JIMYHBIC BBIPASUTCIIBHBIC CPCACTBA A3bIKA MATCMATUKU —
CJIOBCCHBIC, CHUMBOJIMYCCKHC, rpa(bnquKHe, BHOCHUT BKJIaJd B (I)OpMI/IpOBaHI/IC HpeZ[CTaBHCHI/Iﬁ 0 poJi
MAaTEMAaTUKHU B Pa3BUTUN HUBUJIIN3AlIUA U KYJIBTYPBL.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

CornacHo yueOHOMY IUIaHy B 8 Kilacce u3ydaeTcs yueOHbIi Kypce «Anredpa», KOTOPbIi BKIIOYAET
CJIEJYIOIIEe OCHOBHBIE pa3/ielibl cofepxkanus: «Uucnaa u BEIYUCICHUS», «AJIreOpandecKre BEIPaKEHU,
«YpaBHEHUS ¥ HEPABEHCTBAY, « DYHKUIMU». YUeOHBIH IJIaH Ha U3ydeHHUE aareOpsl B 8 Kilaccax OTBOJUT 3

y4eOHbIX 4yaca B Henento, 102 yyeOHBIX yaca B TOJ.



COJAEP)KAHUE YYEBHOI'O KYPCA "AJITEBPA"

Yucaa ¥ BLIYUCTIEHUS

KBanpathslit kopeHb u3 uncina. [lonarue o0 uppanuoHaibHOM ducie. JecaTHuHbIe MpUuOINKEHUS
MppalMoOHANIBbHBIX yncen. CBolicTBa apu(METHUECKUX KBAJPAaTHBIX KOPHEN U UX IPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAXEHHUM U BHIYUCICHUSAM. [[eficTBUTENbHBIE YUCIIA.

Crenens ¢ 1enbIM MOKa3zaTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCa.

AuredpanyecKue BbIpasKeHUs

KBanparHbiii TpEX4iieH; pa3ioKeHne KBaApaTHOTO TPEXWICHA Ha MHOKHTEIIH.
Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO anredpandeckoit npodu. CrokeHue, BEIYUTaHue,
YMHOXXEHUE, JIeNIeHNe anredpandeckux Apooeii. ParmonanbHbie BRIpaXXeHUS B UX TpeoOpa3oBaHue.

YpaBHeHUs1 1 HEPABEHCTBA

KBanpataoe ypaBHeHue, hopmMmysa KOpHEH KBagpaTHOTO ypaBHeHHs. Teopema Buera. Pemenue
ypaBHEHUH, CBOASAIIMXCS K JIMHEHHBIM U KBaApaTHBIM. [IpocTeiimume qpoOHO-paliioHaibHbIe YPaBHEHUS.

I'paduueckas uHTEpIIpeTals ypaBHEHUN C IBYMsI IEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPaBHEHUH ¢ IBYyMs
nepeMeHHbIMU. [IpuMepb! perieHns CucTeM HeTMHEHHBIX YPaBHEHHH ¢ IBYMsI IEpEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a7a4 aare0GpanyeckKuM crocoooM.

YucnoBble HEpaBEHCTBA U MX CBOicTBa. HepaBeHCTBO ¢ 0/1HOM epeMeHHON. PaBHOCHIBHOCTH HEPABEHCTB.
JIvHeitHbIe HEpaBEHCTBA ¢ OHOM TTepeMeHHOM. CUCTEMBI JIMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM.

DyHKUUH

[Tonarue Gynkuuun. O61acTh ONpeeeHnss 1 MHOKECTBO 3HaueHul GyHKiuu. CriocoObl 3a1aHus
byHKIHiA.

I'paduk ynkuuu. Urenue cBoricTB ¢yHKIuu o e€ rpaduky. [Ipumeps rpadukoB GyHKIIHIHA,
OTPaKaIOIINX pealibHbIE MPOLIECCHI.

@DyHKIUH, ONHUCHIBAIONIUE MIPSIMYIO U OOpaTHYIO MPONOPLUOHATIbHbIE 3aBUCUMOCTH, UX IPaUKH.
OyHKIMH Yy = X3,y = X3, y=\/x, y= IxL

I'paduueckoe perieHre ypaBHEHUN U CUCTEM YpaBHEHHI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

OcBoeHnune yueOHOro Kypca «ANredpb» T0KHO 00€CTIeunBaTh TOCTHKEHUE HA YPOBHE OCHOBHOTO OOIIIETO
06p330BaHI/I$[ CICAYIOUX JUIYHOCTHBIX, MCTAIIPEAMCTHBLIX U MMPECAMCETHBIX O6p330BaT€J'IBHI)IX PE3YJIbTAaTOB!:

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE PE3yJIbTATHl OCBOCHHS MIPOTPaMMbI y4€OHOTO Kypca «ANredpa» XapaKTepu3yrTCs:

IIaTproTHyeckoe BOCIMTAHUE:

MPOSIBJICHUEM WHTEpEca K MPOLIIIOMY U HACTOSIIIEMY POCCHICKON MaTEMAaTHKH, [ICHHOCTHBIM OTHOIIICHUEM
K JIOCTHXKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUHUCKON MAaTeMaTUYECKOM IIKOJIbI, K UCITOJIb30BAHUIO 3TUX
JOCTHKEHHH B IPYTUX HayKaxX U NPUKIIATHBIX cepax.

I'pasknaHckoe U TyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00s13aHHOCTEHN TpaklaHuHA U peaIi3allii €ro Mpas, MPeICTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, ABICHUH, POLIETYP IPakAaHCKOTO
obmecTBa (BBIOOPHI, OMIPOCHI U TIP.); TOTOBHOCTHIO K 00CYXICHHUIO dTHYECKUX MPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM IMPUMEHEHHEM JOCTHKEHHUHM HayKH, OCO3HAHUEM BaKHOCTH MOpPalib- HO-dTHUECKUX
MPUHIIUIIOB B ACSTEILHOCTU YUYEHOTO.

TpynoBoe BocniuTaHuE:

YCTaHOBKOM Ha aKTUBHOE yYacCTHUE B PEUICHUH MPAKTUUYECKHUX 3a]a4 MaTeMaTHUYEeCKON HampaBJIeHHOCTH,
OCO3HAHHEM BaXHOCTH MaTeMaTHYECKOT0 00pa30BaHMs Ha MPOTSHKEHUH BCEU KU3HU JJISl yCIIEITHON
npodeccuoHaNbHOM NeATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUM;

OCO3HAaHHBIM BBIOOPOM U TOCTPOCHUEM UHAMBHUIYAIbHON TPAEKTOPUU 00pa30BaHUsl U KU3HEHHBIX TJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTH4YeCKoe BOCIIUTAHME:

CIIOCOOHOCTHIO K AMOIIMOHAIBHOMY U ACTETUYECKOMY BOCIPUATHIO MaTeMaTHYECKIX 00BEKTOB, 3a/1a4,
pEelIeHUH, pacCyKICHHUI; YMEHUIO BUJETh MaTEeMaTHYECKIE 3aKOHOMEPHOCTH B MICKYCCTBE.

LleHHOCTH HAYYHOTO MO3HAHUS:

OpHUEHTAIINEH B NEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKa, MPUPOIBI U 00IIEeCTBa, TOHUMaHUEM MaTeMaTUYECKOM HayKu Kak
cepbl 4enoBeUYeCKO! AeSITETbHOCTH, ITANOB €€ PA3BUTHUS U 3HAYUMOCTH JJIs1 Pa3BUTHUS [IUBUIIU3AIINH;

OBJIAJICHUEM SI3BIKOM MAaTEMaTHUKU U MAaTEeMaTUYECKOU KyJIbTYPOU KaK CPEACTBOM MO3HAHUS MHPA;

OBJIaJICHUEM MPOCTEUIITUIMH HaBBIKAMH HCCIIEIOBATEICKON AESITETbHOCTH.

du3znyeckoe BOCNUTaAHUE, (POPMUPOBAHNE KYJIbTYPbI 310POBbS M SMOIUOHAJBHOTO0 0J1IArONOJIY M

TOTOBHOCTBIO MPUMEHITh MaTEMAaTUYECKHUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBbsI, BEICHHS 3JOPOBOTO
o0pa3a )X13HH (310pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHSATUH U OTABIXA, PETYIsApHas pu3ndecKas
aAKTUBHOCTb);

c(hOpMHUPOBAHHOCTHIO HaBbIKa pe(hICKCHU, MPU3HAHUEM CBOETO MpaBa Ha OMMOKY U TaKOTO ke MpaBa
JIPYroro 4eyioBeKa.

JK0JI0THYeCKOe BOCIIUTAHME:

OpHEHTAIINEH Ha TPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUM [Tl PEIICHHUS 33/1a4 B 00JIACTH COXPAaHHOCTH
OKPY’KaIoIIeH cpe/ibl, MJIaHUPOBAHUS MTOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUMN ISl OKpYKarolen
cpebl;

OCO3HAHMEM TJI00ATFHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIIEM H ITyTel UX PELICHuUS.

JInuHOCTHBIE pe3y/bTaThl, 00ecTeYUBAIOIINE AJANTANUIO 00YYAKIIErocsl K M3MEeHA UM
YCJOBHAIM COUMATBHOM M MPUPOJAHOM Cpeabl:

— TOTOBHOCTBIO K HeﬁCTBHHM B YCIIOBHAX HeOHpeI[eJ'IéHHOCTI/I, IMOBBIIICHUIO YPOBHA cBOEH



KOMIICTCHTHOCTU YCPE3 MPAKTUUCCKYIO ACATCIBHOCTD, B TOM YHUCJIC YMCHUC YUUTBHCA Y APYTUX J'IIO,I[CI\/'I,
HpI/IO6peTaTL B COBMECTHOH JIeSITETLHOCTH HOBBIS 3HAHUA, HABBIKH 1 KOMIICTCHIIUA U3 OIIbITA APYTHUX;

— H606XOI[I/IMOCTBIO B (l)OpMI/IpOBaHI/II/I HOBBIX 3HaHPII>i, B TOM 4YHUCJIC (pOpMy.]'II/IpOBaTB nacu, mOHATHA,
TUIIOTE3bI 00 00BEKTAX U SABJICHUSAX, B TOM YUCJIC paHCC HC U3BCCTHLIX, OCO3HABATH I[G(I)I/II_II/ITBI
COOCTBEHHBIX 3HAHHUM M KOMHCTCHTHOCTCﬁ, IJIaHUPOBATb CBOE Pa3BUTHC;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCTIPUHUMATEH CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TPEOYIOUINI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIIEHUs U ASUCTBUS, (HOpMyTUpOBaTH
U OLEHUBATh PUCKU U MOCIIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpenmeTHble pe3yIbTaThl OCBOSHUS IPOrpaMMBbl yueOHOT0 Kypca « Airedpa» XapakTepusyroTcs

OBJIAJICHUEM YHUBEPCATIbHbIMU RO3HA6AME/IbHbBIMU ()edcmeu}mu, YHUBEPCAIbHBIMU KOMMYHUKAMUBGHbBIMU

OelicmeusAMU U YHUBEPCANbHLIMU PEYIAMUSGHBIMU OeLiCNEUAMU.

1) Vuusepcanvuvie noznasamensnuie oeticmaus obecneyusarom gopmuposanue 6a308biX KOCHUMUBHBIX

npoyeccoes o6yqai0u;uxc;z (OCGO@HM@ Memooo8 NO3HAHUS OKpYyatcarnomweco mupa, npumeHerue 102u4eCcKux,

uccuedosamenbCKux onepayuil, ymenull pabomams ¢ ungopmayueii).

Ba3oBble Jjornueckue neiicTBUA:

— BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHYECKIUX OOBEKTOB, MTOHITHH,
OTHOIIECHUN MEXY HOHATHAMHE; (HOPMYITUPOBATH ONPEIEICHUS TOHATHIA; yCTaHABINBAThH
CYUIECTBEHHBIN MPU3HAK KITaCCU(PUKAIINH, OCHOBAHUS JJIs1 0000IEHHS U CPAaBHEHHS, KPUTEPHU
IIPOBOAMMOIO aHAJIN3A;

— BOCIPUHUMATh, OPMYJIUPOBATH U NPe0OPa30BIBATH CYKJIEHUS: YTBEPAUTEIbHBIE U

OTpULATCIIBHBIC, CINHUYHBIC, YACTHBIC U 06IlII/Ie; YCJIOBHBIC,

— BBIABJIATh MATCMATHYCCKUC 3AKOHOMCPHOCTH, B3aUMOCBA3U U ITPOTHUBOPECUN B (1)aKTaX, JaHHBIX,
Ha6J'II021€HI/I${X N YTBCPXKACHHUAX, MPEATIAraTb KpUTCPUHN JIS1 BBIABIICHUA SaKOHOMepHOCTeﬁ u

MIPOTUBOPEUUI;

— JACJIaTb BBIBOJbLI C UCIIOJIb30OBAHUCM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U HHAYKTUBHBIX

YMO3aKIIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

— Ppa30upaTh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHHUH (IIpsIMbIE U OT IPOTUBHOTO), IPOBOJAUTH
CaMOCTOSITENIbHO HECIIOKHBIE TOKa3aTeIbCTBA MaTeMaTHUECKHX ()aKTOB, BBICTpanBaTh ApryMEHTAIHIO,

MIPUBOJIUTH PUMEPHI U KOHTPIPUMEPHL; 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

— BbIOMpaTh crioco0 peleHus yueOHol 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELLEHUS,
BbIOMpPATh HaHOOJIEE MOIXOAAIMMI ¢ YYETOM CaMOCTOSITENBHO BBIIACICHHBIX KPUTEPUEB).

Ba3oBble ncciie1oBaTe/ILCKHeE JeiiCTBUA:

— HCIOJIB30BaTh BOMPOCH! KaK UCCIIeI0BATENbCKII HHCTPYMEHT MO3HAHUS;, (POPMYIMPOBATH BOIIPOCHI,
(ukcupymoue npoTUBOpedre, MpodieMy, CaMOCTOATEIHLHO YCTaHABIMBATh UICKOMOE U IaHHOE,
(hopMUpOBaTh TUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHHUE;

— TPOBOIMTH IO CAMOCTOSATEIBLHO COCTABIICHHOMY IUIAHY HECIIOKHBIM SKCIIEPUMEHT, HEOOJIbIIIOE
UCCJICIOBAHKE M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, 3aBUCUMOCTEH 00bEKTOB
MEXIy COOOI;

— CaMOCTOSITENIbHO (GOpMYITHUPOBAaTh 0000IIEHHUS U BHIBOABI IO Pe3yJIbTaTaM MPOBEAEHHOTO



HaOJIIOICHNS, UCCIICIOBAHUSI, OIICHUBATH JOCTOBEPHOCTD MOJTYYEHHBIX PE3yIbTaTOB, BHIBOJIOB H
000011IeHHI;

— IMPOTrHO3HUPOBATH BO3MOKHOC PAa3BUTHUC IMPOLECCA, a TAKIKC BbIABUT'ATh ITPCATIOIIOKCHHUA O €TI0
Pa3BUTHHU B HOBBIX YCJIOBUX.

PatGora ¢ undopmaunmeii:

— BBISBJIATH HEIOCTATOYHOCTH U U30BITOYHOCTH MH(POPMAIUH, TAHHBIX, HEOOXOAUMBIX IS PEIICHUs
3a1a4H;

— BBIOMpATh, AaHAIM3UPOBATH, CUCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH MH(OPMAIIHIO pa3IMYHBIX
BUJIOB U (JOPM IMIPEICTABICHHUS;

— BBIOMpaTh hopMy npencTaBieHUs] UH(OPMAIMH U WIUTIOCTPUPOBATH PEeIIaeMble 3a7a4l CXeMaMH,
JrarpaMMaMH, HHOU TpaduKoi 1 UX KOMOMHAIUSIMH;

— OLEHHMBATh HAIEKHOCTh HH(POPMAIIUU IO KPUTEPHSIM, TPEATIOKEHHBIM YUUTEIIEM HITU

c(hOpMYJIUPOBAHHBIM CAMOCTOSITEITHLHO.

2) VHhueepcanvnvlie KommyHukamueHwle oelicmeus 0becneuusarom cqhopmupo8anHOCms COYUATbHbIX
HABLIKOB 00YUAIOUJUXCHL.
OO0menne:

— BOCIIPpUHUMATh U Q)OpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBHUU C YCIIOBUAMU U LECTIAMU OGH.[CHI/ISI;
SICHO, TOYHO, T'PAaMOTHO BBIPAXKATh CBOIO TOYKY 3PCHUS B YCTHBIX U MMCbMECHHBIX TCKCTAX, 1aBaTh

MOACHCHMUS 110 X0y PCIICHHA 3aJa4i, KOMMCHTUPOBATH HOqueHHBIfI PE3YIbTAT,

— B X0JI€ 00CY»€HHUsI 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMON TEMbI, IPOOJIEMBI, pelIaeMoii
3aJ1a4M, BHICKA3bIBAaTh UJI€U, HAIIEJIEHHBIE HA TIOUCK PEIICHHUS; COMOCTABIISATh CBOU CYKICHHUS C
CYKICHUSIMH JIpYTHX YUYaCTHUKOB JAMAJIOra, OOHApy>KUBATh pa3IMuue U CXOJICTBO MO3ULINI; B
KOPPEKTHOH Gopme (HopMyITHUpOBATh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

— MPEICTABIATH PE3YJIbTAThl PEIICHUS 3a]]a4H, SKCIICPUMEHTA, UCCIISIOBAHUS, TTPOCKTA;
CaMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYTUICHUS ¢ YIETOM 3a/1a4 MIPE3CHTAUMA U 0OCOOCHHOCTEN
ayJIUTOPHH.

CoTpyannuecTBo:

— IOHMWMAThb U UCIIOJIB30BAaTh NPECUMYIICCTBA KOMaH)IHOﬁ n I/IHI{I/IBI/IHY&]’IBHOﬁ pa6OTI)I IIpu pCUHICHUA
yqe6HI)IX MaAaTEeMaTUYCCKUX 3aJa4,

— MNPUHHUMATH LeJIb COBMECTHOMN JESITeIbHOCTH, TUIAaHUPOBATh OPraHU3aI[MI0 COBMECTHOM padoThI,
pacrpenensaTh BUAbI paboT, JOrOBapUBaATHCS, 00CY)AaTh MPOIECC U PE3yJIbTaT padoThl; 00001IaTh
MHEHHS HECKOJIbKUX JTFOJICH;

— ydYacTBOBATh B IPYIIOBEIX opMax paboThI (00CYX)aeHUSI, 0OMEH MHEHHSIMH, MO3TOBBIC IITYPMBI 1
ap.);
— BBINIOJTHATH CBOIO YacTh PabOTHI U KOOPIMHUPOBATH CBOM JACUCTBUS C APYTUMH WICHAMH KOMaHIbI,

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUN MPOAYKT [0 KPUTEPHSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJCHCTBUSL.

3) Vuueepcanvhvie pezyisamusHble Oelicmsusi 00ecneuusaom Gopmuposanue CMoviCi08blX YCMAHOBOK U
JHCUSHEHHBIX HABBIKOG TUYHOCTIUL.

Camoopranuzanusi:



CaMOCTOSITEJIbHO COCTABIISATh IUIAH, aJITOPUTM PELleHHs 3a]1aui (MM €ro 4acTh), BBIOUPATh CI1oco0
peleHus ¢ y4€TOM UMEIOIIMXCSl pECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIIeHU ¢ y4éTOM HOBOW HHpOpPMALIUH.

CaMOKOHTPOJIb:

— BJIAACTH CIOCOO0aMM CaMOIIPOBEPKH, CAMOKOHTPOJIA MPOLECCa U PE3yJIbTaTa pCIICHUA

MaTeMaTUYEeCKOM 3a1adu;

— MPEABUIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PEILICHNH 3a/1a4¥, BHOCUTh KOPPEKTUBHI B

JCATCIIBHOCTh HA OCHOBE HOBBIX O6CTOHTGHBCTB, HaﬁjleHHBIX OIHI/I60K, BBISIBJICHHBIX pr,)lHOCT@fI;

— OILICHMBATh COOTBETCTBUE PE3yJIbTaTa JeATEIbHOCTH TOCTABICHHOM LIEJU U YCIOBUSAM, OOBSICHATH
MIPUYMHBI JOCTHKEHUS WM HEJAOCTYXKEHUS LEIH, HaXOAUTh OMIMOKY, 1aBaTh OLICHKY IPHOOPETEHHOMY
OTIBITY.

IMPEAMETHBIE PE3YJIbTATDBI

OcBoenne yueOHOTO Kypca « Anredpa» 8 Kiacc TOMKHO 00eCednBaTh TOCTIKEHUE CIIEAYIOMINX
MNPECAMCTHBIX 06pa3OBaTCJIbHBIX PE3YJILTATORB!:

Yuciaa ¥ BBIYUCIEHUS

Hcnonp30BaTh HayaabHbIE PEACTABICHUS O MHOKECTBE IEUCTBUTEIIBHBIX YACEI U1 CPABHEHMS,
OKpYTJICHUS M BBIUMCIICHUI; N300pakaTh NEHCTBUTEIbHbIC YHCIa TOUKAMU Ha KOOPAWHATHOMN MPSIMOH.

[TpumMeHsTH MOHATHE apUPMETHIECKOTO KBaJPATHOTO KOPHS; HAXOAUTH KBaJpaTHbIE KOPHH, UCTIONb3YS
IIPY HEOOXOIMMOCTH KaJIbKYJISITOP; BBIIIOJIHATH TPE0Opa30BaHs BhIPAKEHUI, COAEepKAIINX KBAJApaTHbIE
KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonbs3oBath 3anucu OOJIBIINX U MAJIBIX YUCEN C MOMOIIBIO JECATUYHBIX ApoOeit u creneneit uncna 10.

Auredpanyeckue BbIpasKeHUs

[IpuMeHSTh MOHATHE CTENEHU C LIETbIM [TOKA3aTeIeM, BBINOIHIATH MPeoOpa3oBaHMsI BbIPaKEHUH,
COZIepKAIIUX CTEIICHH C LEIBIM I0Ka3aTeIIeM.

BbInonHATE TOXAECTBEHHbIE TPpeo0pa30BaHusl pallMOHAIbHBIX BRIPAXKEHUN HA OCHOBE MPaBUJI IEHCTBUN
HaJ{ MHOTOWICHAMH U alTeOpandecKuMu APOOSMHU.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUATEIIH.

[IpumensTs npeoOpa3oBaHMsl BIpaXKEHUHN AJIsl PELLIEHUS Pa3InYHbIX 3a/1a4 U3 MAaTEMAaTUKH, CMEXHBIX

MIPEAMETOB, U3 PEAIbHON IPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHeiiHble, KBapaTHbIE YPABHEHUS U PALlMOHAIBHbBIC YPaBHEHUS, CBOSIINECS K HUM, CUCTEMBbI
JIByX YPaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBoaUTH MpOCTENIINE UCCIECTOBAHNS YPABHEHUI M CUCTEM YPAaBHEHUI, B TOM YHCJI€ C MPUMEHEHUEM
rpaduyecKux npeacTaBieHuil (yCTaHaBIMBATh, UMEET JIM YpaBHEHHE UM CUCTEMa ypaBHEHUH pelieHus,
€CJI UMEET, TO CKOJIBKO, | TIp.).

[lepexoauts OT c0BECHOI (POPMYITUPOBKH 33/1a4H K €€ anreOpanyeckoil MOJENU ¢ TOMOIIbIO COCTaBICHUS
YpaBHEHUS WM CUCTEMbl YPaBHEHU, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ]auu
MOJTyYEHHBIH pe3ybTaT.

[IpuMeHsTh CBOMCTBA YHCTIOBBIX HEPABEHCTB JJISl CPABHEHHUS, OLICHKH; pellaTh JUHEHHbIE HEPaBEHCTBA C
OJIHOI IepeMEHHON U UX CUCTEMBI; AaBaTh rpaQuecKyI0 WLTIOCTPAIII0 MHOXKECTBA PEIICHUI HEPaBeHCTBA,
CHUCTEMbI HEPABEHCTB.



DOyHKUUH

[Tonnmathp 1 uCNONB30BaTh QYHKIIMOHATBHBIC TTOHITHS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHHUS);
OTIpeeNATh 3HaueHHe (PYHKIIUU MO 3HAUCHUIO apTyMEHTa; OMPEeNATh CBOMCTBA PYHKIHMH 10 €€ rpaduky.

Ctpourts rpaduku d1eMeHTapHbIX QYHKIHA BUga y = k/x , y = X2, y= X2, y=\/x, y= IxI; omuceiBath
CBOMCTBa YHMCIOBOM (hyHKIUU 1O e€ rpaduKy.



TEMATHUYECKOE IINTAHUPOBAHHUE

3aIUCaHHBIC C TIOMOIIBIO
KBaJIPaTHBIX KOPHEH.;

>

Ne HanmeHoBaHue pa3e0B H TeM NPOrpaMMbI KosmmuecTBo yacoB Jarta Buas! gesiteJIbHOCTH Buapl, DuiekTpoHHbIe (HNPPOBHIe) 00pa3oBaTeIbHbIE PeCypChl
n/n H3y4eHHus: hopmsbr
BCEro | KOHTPOJIbHBIE | MpaKTHYeCKHe KOHTPOJISI
padoThI padoThI
Paznen 1. Unciaa u Berunciienusi. KBagpatnole kopHu
1.1. | KBagpaTHblit KOpEeHb U3 YHCIIA. 2 0 0 DopMyIHpOBaTh OIPE/IEICHNE YcrHsit https://resh.edu.ru/subject/lesson/1551/start
KBAJIPaTHOTO KOPHS U3 YHCIIA; orpoc;
apudmeTHyecKkoro; ITucemennsbIit
KBaJIPaTHOT'O KOPHSI.; KOHTPOJIB;
TIpuMeHATh onepanuio U3BICUCHUS | ;
KBAJIPaTHOTO KOPHS U3 YHCIIA; ;
UCTIONB3YS; ;
pH HEOOXOMMOCTH KaJIbKYJIATOD.;; | ;
)
)
)
;
)
)
)
)
)
)
1.2. | TousTre 00 HPpAILIMOHAILHOM YHCIIC. 2 0 0 DopMyIupoBaTh OINpeIeICHUE YcrHbiit Ipe3enrtauuns
KBaZIpaTHOTO KOPHS M3 YHCIIA; 0TIpoc; PaznaTounslit MmaTepuan
apudmeTnyeckoro; ITucemennsbIit
KBaJIPaTHOT'O KOPHSI.; KOHTPOJIB;
TIpUMEHATB Onepaluio U3BICUCHHS
KBAJIPaTHOTO KOPHS U3 YHCIIA;
UCTIONB3YS;
IPH HEOOXOIMMOCTH KaJIbKYJISTOP. ;
OreHuBAaTh KBaJpaTHbIE KOPHH
LEJBIMH YUCIIaMU U IECSITHYHBIMU
IpOOsMH. ;
s
1.3. | Hecaruunblie npuOIMIKSHUS] HPPALHOHATIBHBIX YHCEIL. 1 0 0 OrieHNBATh KBaApaTHbIC KOPHU YcTHbIi; https://resh.edu.ru/subject/lesson/7239/start/249106/
1CJIBIMH YHUCJIaMH U JICCATUYHBIMHU OIIpocC,
po0sIMH. ;; [TuceMeHHbI#;
KOHTPOIIb;;
1.4. | HdeiicTBUTelIbHBIC YHCIIA. 2 0 0 CpaBHHUBATP U YIIOPSI0YUBATD VYcrHbIi; https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-
palHoHaIbHBIC  UPPALMOHAJIBHBIE | OIPOC; 9092/priblizhennye-znacheniia-po-nedostatku-po-izbytku-
EV BN TTucemennbli; | 12434/re-36e4e485-bb64-4eb4-b4ac-b4601b9b5961
; KOHTPOJIb;;




1.5. | CpaBHeHHE IEHCTBUTEIBHBIX YHUCEIL. 1 CpaBHUBATH U YIIOPSAI0YHBATH YcTHbIi; https://resh.edu.ru/subject/lesson/4730/start/149073/
pauuoHanbHbIC U HPpAllMOHANIBHBIE | ompoc;
4yuCIa; [TucbmeHHbI;
; KOHTPOJIb;
3QIHCaHHBIC C TOMOIIBI0 ;
KBaJIpaTHBIX KOPHEH.;
>
1.6. | Apucdmernueckuii KBaapaTHBII KOPEHB. 2 OLeHUBATh KBaJPATHBIC KOPHH YcrHbiit https://resh.edu.ru/subject/lesson/7239/start/249106/
IeJIBIMH YHCJIAMH U IECATUIHBIMEI ompoc;
Zpo0sIMH. ;; ITuceMeHHbII
KOHTPOJIB;
1.7. | YpaBuenune Bunax2 =a. 1 Hccnenoath ypaBHEHHE X2 = a; YcrHsit https://resh.edu.ru/subject/lesson/1551/start/
HAXOAUTh TOYHBIE U HPUOIIDKEHHBIE | OMpOC;
KOPHH IIPH; MTHCbMEHHBIN
a>0.;; KOHTPOIIb;
1.8. | CoiicTBa apudMeTHIECKUX KBAJAPATHBIX KOPHEHL. 1 JlokasbIBaTh CBOMCTBA VYerhblii https://resh.edu.ru/subject/lesson/1973/start/
apudMeTHIeCKUX KBaAPATHBIX oIpoc;
KOpHEH; IPUMEHATh UX JUIS MHCbMEHHBIH
peoOpa30BaHus BEIPAKCHHIA; KOHTPOJIb;
>
>
1.9. | IIpeoGpa3oBaHue YUCIOBBIX BBIPAKECHHM, CO IEPKAIIIX 3 BeinonHsaTh IpeodpazoBaHust VYcrHbiit https://resh.edu.ru/subject/lesson/2915/start/
KBaJpaTHbIC KOPHU BBIPaKCHHII; ompoc;
coJlepyKalIuX KBaJpaTHbIC KOPHU.; ITuceMeHHbIi
BeIpaxars nepeMeHHbIE U3 KOHTPOJIB;
TeOMETPUYECKUX U (PU3HISCKHX
(opmyu.;;
Hroro no paszeny 15
Pa3nen 2. Yncaa u Berunciaenns. CTenenb ¢ eJbIM OKa3aTeJleM
2.1. | CreneHb ¢ 1ENBIM OKA3aTENIEM. 1 DopMyIupOBaTh ONpeeIeHuE YcrHelit https://resh.edu.ru/subject/lesson/7242/start/303316/
CTENEHH C LIeNbIM ITOKA3aTeIeM.; ; ompoc; https://resh.edu.ru/subject/lesson/2576/start/
TIMCbMEHHBII
KOHTPOIIB;
2.2. | CranmapTHas 3alucCh YKuCIa. 1 IpencraBisaTh 3aMKUCh OOJIBIINX U VYerhblii https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-
MaJblX YUCEJl B CTAaHAAPTHOM BHJE; | OIpOC; 9092/standartnyi-vid-polozhitelnogo-chisla-12462/re-
nucbMeHHbIH | b1704¢5¢-2012-4a62-aca4-97271b5124ec
KOHTPOJIb;
2.3. | Pa3Mepbl 00BEKTOB OKPYIKAIOMIEro MUpa (0T 1 CpaBHUBATb YKCIIA U BEJTMYNHBL; YcrHbiit https://resh.edu.ru/subject/lesson/4761/conspect/132475
9IIEMEHTAPHBIX YaCTHII 10 KOCMIYECKUX 0OBEKTOB), 3aIUCaHHBIC C HCIIOJIb30BaHHEM ompoc;
JUTHTEIIBHOCTE IIPOLIECCOB B OKPYIKAIOIIEM MHUPE. crenenu 10.; ; ITHCHMEHHBIN

KOHTPOIJIb;




2.4. | CsoiicTBa creneHu ¢ HeIbIM MOKa3aTeneM 4 DopMyIHpOBaTh; IMucemennsiii | https://resh.edu.ru/subject/lesson/2576/start/
3aIUChIBaTh B CHMBOJIMUECKOM KOHTPOJIb,
(hopmMe U HILTIOCTPUPOBATE; KonrponbHas
[PHMEPaMH CBOHCTBA CTEIICHHC pabora;
LEITBIM TTOKA3aTeIEM. ;
ITpumeHsATH CBOWCTBA CTENEHU AT
peoOpa3oBaHUsBBIPAKECHUIT;
COJIepIKAIINX;
CTETICHH C LETBIM TTOKa3aTeeM. ;
BhINoIHATE ACHCTBUS € YHCIaMH;
3aNHCaHHBIMHU B CTaHAAPTHOM BHJIE;
(YMHOXXEHHE;
JICTIeHHE;
BO3BEZICHHE B CTEIICHb);
>
HWroro no paszgeny 7
Paznen 3. Anreépanueckue Bpipaskenusi. KBagparusiii Tpéxuien
3.1. | KBagpaTHbIil TpEXUICH. 2 Pacno3HaBath KBaJpaTHbIH YcrHblit https://resh.edu.ru/subject/lesson/1557/start/
TpEXUIIEH, YCTaHABINBATh omnpoc;
BO3MOXKHOCTB €r0 Pa3IoKEeHUsI Ha HHCHMEHHBII
MHOKHTEIIH; KOHTPOIIb. ;
3.2. | PasnoxeHue KBapaTHOTO TPEXUICHA HA MHOKUTEITH 3 PackiaapiBaTh Ha MHOXKHUTEITH VYcrHbiit https://resh.edu.ru/subject/lesson/1991/start/
KBaJPATHBIN TPEXWICH C ompoc;
HEOTPULIATEIbHEIM ITHCHMEHHBIN
JIMCKPUMHIHAHTOM; KOHTPOJIb.
MPaKTHIECKAs
pabora;
Hroro no pazneny 5
Pa3znen 4. Anrebpanyeckune BoIpazkenus. Ajredpanyeckas 1poob
4.1. | Anrebpanueckast 1poOb. 2 3anuchIBaTh anredpandyeckue YcrHblit https://resh.edu.ru/subject/lesson/7267/start/248126/
BBIPAXKCHHUS, ompoc;
MUCbMEHHBII
KOHTPOJIb;
4.2. | domycTUMBbIe 3HAYEHHMS IEPEMEHHBIX, BXOJISIINX B 1 Haxoxuts 0051acTh OnpeaeneHus YcrHbiit https://resh.edu.ru/subject/lesson/2907/start/
anreOpandecKie BHIPAKCHHS. PALMOHAIEHOTO BRIPAKCHHUSL. ompoc;
BBIIONTHATE YHCIOBBIC TIOICTAHOBKH | ITHCHMEHHBIN
U BBIYHCIIATH 3HAYCHHE IPOOH; KOHTPOJIB;
B TOM 4HCIIE;
C HOMOIIBIO KaJbKYJIATOPA. ;;
4.3. | OcHOBHOE CBOMCTBO anredpanyeckoit ApooH. 2 DopMyIHpOBaTH OCHOBHOE VYeTHbli https://resh.edu.ru/subject/lesson/1549/start/
CBOHCTBO ayireOpanveckoit Jpodu 1 | onpoc;
TIPUMEHATH €TI0, MHUChbMEHHBIN
JUTs peoOpa3zoBaHus Apodeii.;; KOHTPOJIb;




4.4. | Coxpauienue npo0eii. 3 BeInonHATh feiicTBus ¢ Ycrubrit https://resh.edu.ru/subject/lesson/1549/start/
ajredbpan4ecKkumMu Jpoosmu.;; orpoc;
MTUCbMEHHBIN
KOHTPOJIb;
4.5. | CrnoxeHue, BbIYUTAHHUE, YMHOXKCHHUE U JICJICHHE 3 BeInonHsTh ASHCTBUS C YcrHbiit https://resh.edu.ru/subject/lesson/1231/
anredpandeckux Ipooeii. areOpandeckuMu JpoosMu. ;; o1poc; https://resh.edu.ru/subject/lesson/1331/
TUCbMEHHBII
KOHTPOJIB;
4.6. | IlpeoOpa3oBaHue BbIPaKEHHIA, COAECPKAIINX 4 IIpuMeHsTH IpeoOpa3oBaHus YcrHsrit https://resh.edu.ru/subject/lesson/1209/
anrebpanvecKue Ipoou. BBIPKEHHH JUIS PelleHus 3a1ad.; ompoc;
Beipaxats nepeMeHHbIe H3 GOPMyYTT | MHCHMEHHBIH
(r3HuUecKNX reOMeTPHIECKHX; KOHTPOIIB;
>
OIMCHIBAIONINX OBITOBBIC
CHTYAaLN).;;
Hroro no pazaeny 15
Paznen 5. YpaBuenus: u HepaBencTsa. KBajpaTublie ypaBHeHUs
5.1. | KBagpaTtHOoe ypaBHEHHE. 1 Pacnio3naBath KBajpaTHbIe YcrHbrit https://www.yaklass.ru/p/algebra/8-klass/kvadratnye-
YpaBHEHHUS, or1poc; uravneniia-11021 https://resh.edu.ru/subject/lesson/1976/start/
MTUCbMEHHBIN
KOHTPOJIb;;
5.2. | HenonHoe KBajipaTHOE ypaBHEHHUE. 2 3anuceiBaTh GOpMYITy KOpHEH VYcrubiit https://resh.edu.ru/subject/lesson/1976/start/
KBaJIpaTHOTO ypaBHEHHUS; pelaTh ompoc;
KBaJIpaTHEIE; ITHCEMEHHBIN
YPaBHEHHS — IIOJIHbIC U HEIONHEIE.; | KOHTPOJIb;;
IIpoBoauTh npocTeiimue
UCCIIEI0BAHUS KBaJAPaTHBIX
YpaBHEHHI. ;
5.3. | ®opmyna kopHeil KBaApaTHOTO YpaBHEHHSL. 3 Peurath ypaBHEHUS, YcrHbiit https://resh.edu.ru/subject/lesson/3137/start/
CBOJAIIMECS K KBaPATHbIM; ompoc;
C IMOMOLIBIO TPeoOpa3oBaHUM H; MUCbMEHHBII
3aMEHON IEPEMEHHOM. ;; KOHTPOIIb;;
5.4. | Teopema Buera. 2 ®DopmyiupoBath TeopeMy Buera; YcrHsit https://resh.edu.ru/subject/lesson/1552/start/
a Takoke 00paTHYIO TeopeMy; ompoc;
HPHUMEHSTH 3TH; ITHCbMEHHBIN
TeopeM UL pEeICHHs 3a/1a4. ;; KOHTPOIIB;;
5.5. | Pelenne ypaBHEHH, CBOSIIIIMXCS K KBAJPATHBIM. 2 Pemats ypaBHeHHS; VYcerHbrit https://resh.edu.ru/subject/lesson/1978/start/
CBOJAIIMECS K KBaPATHBIM; 01poc;
C MOMOIIBIO TIPe0Opa3oBaHUM H; MHChMEHHBIH
3aMEHOM MEPEMEHHO. ; KOHTPOJIb;;

HabmonaTs 1 aHaIn3upoBaTh CBSI3b
MEX]ly KOPHAMH U

k03 pHuLHCHTaMH;

KBaIPaTHOTO yPAaBHCHHUSL.;

B




5.6. | Ilpocreiimme 1poOHO-pallMOHATIbHBIC YPABHEHHSI. 3 HabmioaTh 1 aHaNM3UpOBaTh CBSI3b | Y CTHBIIH https://resh.edu.ru/subject/lesson/1978/main/
MEK1y KOPHAMH U oIpoc;
k03 dHLHEHTaMH; MTUCbMEHHBIN
KBAJIPATHOTO YPaBHEHHSI. ; KOHTPOJIb;;
5.7. | Pemienune TeKCTOBBIX 33/1a4 C OMOILBIO KBAJAPATHBIX 2 Pemars TeKCTOBBIE 3a1a4l VerHblit https://resh.edu.ru/subject/lesson/1977/main/
YypaBHEHHI aredbpanyeckuM crocooom: o1poc;
MePEXO/IUTh OT; MUCBMEHHBIH
CJIOBECHOM (hOPMYJIUPOBKH YCIIOBHSL | KOHTPOIIb;;
3a7a4M K anrebpanyeckoi Moiesu
myTéM;
COCTaBJICHHS yPaBHEHHUsI; PEIIaTh
COCTaBJICHHOE YPaBHEHHE,
HHTEPIPETUPOBATD;
pe3yibTar.;
3HAKOMUTBCS C UCTOPUEH Pa3BUTHS
ajreopsl;
)
Hroro no pasneny: 15
Pa3nen 6. YpaBHenus u HepaBeHcTBa. CHCTEMBI YPABHEHH
6.1. | JIuneiiHoe ypaBHEHHE C IBYMs IEPEMEHHBIMH, €r0 2 PacriozHaBath MHEiHbIE YcrHbiit https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-
rpauK, IpUMEPHI PEIICHHS YPAaBHEHHUH B IIEJIBIX YHCIAX. YPaBHEHHS C IBYMs IEPEMEHHBIMH; | OIPOC; kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-
MUCbMEHHBIN | uravneniia-12118/re-e96¢f76b-db28-4db6-84ec-532120d161d7
KOHTPOIIb;;
6.2. | Peienne cucteM AByX JIMHEHHBIX YPaBHEHHH C IBYMS 3 Pemath cUCTEMBI IBYX JIMHEHHBIX Yerubit https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-
TIepEeMEHHBIMH. YpaBHEHHH € IByMsI IEPEMEHHBIMH; | OIPOC; lineinykh-uravnenii-s-dvumia-peremennymi-10998
MOJICTAHOBKOH U CIIOKEHUEM. ; MHChMEHHBIH
; KOHTPOJIb;;
6.3. | Ilpumeps! peleHust CHCTEM HEIMHEHHBIX YPaBHEHHH C 3 Pemiats npocreiiinye cucTemsl; VcerHbrit https://skysmart.ru/articles/mathematic/reshenie-sistem-
JIBYMsI IEPEMEHHBIMH. B KOTOPBIX OJIHO M3 YPaBHEHHI He o11poc; uravnenij
SIBJISICTCSL; HCHbMEHHBIN
JIMHEHHBIM. KOHTPOIIb;;
IpuBoaMTH TpaduuecKyro
HMHTEPHPETALHIO PEIEHUS
YPaBHEHHUS C IByMs;
NEPEMEHHBIMU U CUCTEM yPAaBHEHUIT
C JABYMsL HepeMeHHb[MM.;
)
6.4. | I'paduueckast uHTEpHIpETALMS YPABHEHHS C IBYMS 2 CrpouTth rpauKy JTUHEHHBIX Ycrubiit https://resh.edu.ru/subject/lesson/2740/main/
MIEPEMEHHBIMU M CUCTEM ypaBHEHHII C JIByMS YpaBHEHH; orpoc;
TIePEMEHHBIMU. B TOM YHCJI€ HCIIOJB3Ys IM(PPOBBIC; | MUCHMEHHBIH
pecypcbL.; KOHTPOIIb;;

Pasnnuats napaiensHble 1
HepeceKaroIiecs: IpsIMbIe 0 UX
YPaBHEHHSIM. ;;




6.5. | Pemenune TeKCTOBBIX 3314 C IOMOILBIO CUCTEM 3 Perath TEeKCTOBBIE 33/1aUH YcrHslit https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-
YypaBHEHH anredpandecKumM crocodom;; or1poc; ravnosilnye-preobrazovaniia-9129/ispolzovanie-sistem-
MUCbMEHHBIH | ratcionalnykh-uravnenii-dlia-resheniia-zadach-12394
KOHTPOJIb.
KontponbHas
pabora;
Hroro no pasneny: 13
Paznen 7. YpaBuenusi u HepaBeHcTBa. HepaBencrsa
7.1. | UucnoBble HepaBEeHCTBA U UX CBOMCTBA. 1 DopmMyupoBarth CBOKMCTBa Ycrhblit https://resh.edu.ru/subject/lesson/1983/start/
YUCIIOBBIX HEPABEHCTB; ompoc;
WUTIOCTPUPOBATD UX Ha; HHCHMCHHBII
KOOPAUHATHOH IPsMOif; KOHTPOJIb;
JI0Ka3bIBaTh AreOpaudecKH. ;;
7.2. | HepaBeHCTBO ¢ OHOHN NMEPEMEHHO. 2 ITpumeHsTH CBOMCTBA HEPABEHCTB B | Y CTHBIN https://resh.edu.ru/subject/lesson/2578/start/
XOJIe peLIeHNUs 3a1a4.;; orpoc;
MUCbMEHHBIN
KOHTPOJIb;;
7.3. | JIuneiinbie HepaBeHCTBA C OJJHOM MEPEMEHHOM U UX 2 Perarh JMHEHHbIE HEPaBEHCTBA C YcrHbiit https://resh.edu.ru/subject/lesson/2578/main/
pelieHue. OJIHOM IIePEeMEHHOM; ormpoc; https://www.yaklass.ru/p/algebra/8-klass/neravenstva-
n300paxath peleHue; nucbMenHblid | 11023/kak-reshat-lineinoe-neravenstvo-9126/re-c241b822-
HEPaBEHCTBA Ha YHCIIOBOM KOHTPOIIb;; 1d16-4bb7-acaf-a40ada91df78
IIPSIMOIA. ;;
7.4. | CucreMsl IMHEHHBIX HEPABEHCTB C OJJHOM MepeMeHHoit n | 3 Pemath CHCTEMBI TMHEHHBIX Ycerubiit https://resh.edu.ru/subject/lesson/1987/start/
UX pELICHHE. HEPaBEeHCTB; omnpoc;
M300pakaTh PEIICHHE CHCTEMBI; HHCHMEHHBIH
HEPABEHCTB HA YUCIIOBOM MPAMOM;; | KOHTPOIIb;;
7.5. | U300paxeHue peleHus JMHEHHOIO HEPAaBEHCTBA U UX 4 Perarb cucremsl IMHEHHBIX YcrHblit https://www.yaklass.ru/p/algebra/§-klass/neravenstva-
CHCTEM Ha YMCIIOBOI1 NpsMOit HEPABEHCTB,; ompoc; 11023/metody-resheniia-kvadratnykh-neravenstv-9127/re-
n300paxkaTh PEIICHNE CUCTEMBI, nuceMeHHbI | 1b338e16-81dc-4107-affb-41864dc6c6e0
HEPaBeHCTB Ha YUCIIOBO MPAMOIf;; | KOHTPOIb.
KonTposnbHas
pabora;
HWroro no pasneny: 12
Pa3znen 8. ®ynknun. OcHOBHBbIE OHSITHS
8.1. [ Ilonstue pyHKIMY. 1 Hcnonp30Bath HYHKIHOHAIBHYIO YcrHbiit https://resh.edu.ru/subject/lesson/3139/start/
TEPMHHOJIOTHIO ¥ CHMBOJIIHKY; ; ompoc;
NUCbMEHHBIH
KOHTPOIIb.;
8.2. | OGnacTb onpeseneHus 1 MHOKECTBO 3Ha4eHU QyHKIMuU. | 1 BeruucsaTh 3HaueHUs GyHKIMI; YcrHblit https://nsportal.ru/shkola/algebra/library/2013/10/23/grafiki-
3amaHHbIX Gopmynamu (ipu orpoc; realnoy-zavisimo
HEOOXOUMOCTH; MUCHMEHHBIN
HCIIOJIB30BaTh KAJIBKYIIATOD); KOHTPOJIb;;

COCTaBIIATh TAONHIIBI 3HAYCHHIT
(byHKIUM;

>




8.3. [ CnocoObl 3aganus QyHKLHUHA. 1 OmnuceiBaTh CBOMCTBA QYHKIMM HA | YCTHBIH https://nsportal.ru/shkola/algebra/library/2013/10/23/grafiki-
OCHOBe €€ rpapuIecKkoro or1poc; realnoy-zavisimosti
TNIPEACTaBICHHUSA, MUCbMEHHBIN
KOHTPOJIb;;
8.4. [ I'padux dpyHkuum. 1 CTpouTh 10 TOYKaM rpaduxu YcrHbiit https://resh.edu.ru/subject/lesson/1966/start/
(yHKIMIA; o1poc;
Hcnonb3oBath GyHKIHOHAIBHYIO ITHCbMEHHBIN
TEPMHHOJIOTHIO H CHMBOIIHKY; KOHTPOJIB;
HccnenoBath npuMeps! rpauKoB;
OTPAXKAIOIIMX PEaTbHbIC IPOLECCH
u;
SIBJICHUSL;
8.5. | CaoiicTBa (hyHKIMH, NX OTOOpaKEHHE HA 1 HccenenoBats npuMepbl rpadMKoOB; YcrHbiit https://resh.edu.ru/subject/lesson/2909/start/
rpaguxe OTPaXAIONIMX PeanbHbIe IPOIECCH | OIpoc;
u; TMMCbMEHHBIN
SIBJICHHS; KOHTpOIIB;
IIpuBOAUTE IIPHMEpPHI IPOLIECCOB U
SBJICHHIT C 3aJaHHBIMU CBOHCTBAMH;
Hcnonb30BaTh KOMIIBIOTEPHBIC
IPOrPaMMBI ISl HOCTPOCHHS
rpaduKoB HyHKIHIA;
U U3y4eHUs HX CBOKCTB;
Hroro mo pasaeny: 5
Paznen 9. @ynkuuu. Ynciosblie QyHKINH
9.1. | Urenue u moctpoeHue rpauKkoB GyHKIHIA. 1 Haxomuts ¢ nomolpo rpapuka YcrHbrit https://nsportal.ru/shkola/algebra/library/2013/10/23/grafiki-
(YHKIMM 3HAUCHHE OJTHOU U3 ompoc; realnoy-zavisimosti
paccMaTpHBaeMBIX; TTHCHMEHHBIN
BEJIMYHH I10 3HAYEHHUIO IPYTOil.;; KOHTPOIIB;;
9.2. | Ilpumeps! rpaduxos GyHKLMN, OTPaXKAIOLIUX PEAHHbIC 1 B Hec10XKHBIX CiTydasiX BBIPaXKaTh YcrHblit https://resh.edu.ru/subject/lesson/1966/start/
HPOLIECCEL (opMyIoit 3aBHCHMOCTE MEXIY ompoc;
BCJIIMYMHAMU, MUCbMEHHBIN
KOHTPOJIb;;
9.3. | ®ynkuunm, onuckBalOIIKE MPSMYIO 1 00paTHYIO 1 OmnuckIBaTh XapakTep H3MEHEHHS YcrHbiit https://resh.edu.ru/subject/lesson/2909/start/
IPONIOPINOHATBHBIC 3aBHCHMOCTH, HX IPAQUKH. OIHOM BEJIMYHHBI B 3aBUCHMOCTH ompoc;
oT; ITHCHMEHHBIN
U3MEHEHHUS IPYTOiL.; KOHTPOIIB;;
9.4. [ 'mnepOoua. 2 Pacrio3naBaTh BH/IBI H3y4aeMbIX VYeTHblit https://resh.edu.ru/subject/lesson/2908/start/
(YHKLMH.; ; ompoc;
MTUCbMEHHBIN

KOHTPOJIb;;




9.5.

I'padux pyHkummny =x2.

IToka3pIBaTh CXeMaTHYECKH
MOJI0’KEHNE HAa KOOPJAMHATHOMN
IUIOCKOCTH TPa(UKOB;
(dyHKUIMH BUaa: y= x2;
y=x3;

Yy =KOpeHb KBaJIpaTHBIN U3 X;
y=Ix1L;

B

YcrHblit
or1poc;
MMUCbMEHHBIH
KOHTPOJIb;;

https://resh.edu.ru/subject/lesson/2917/start/

9.6.

OyHKIMU y =x2,y = X3,
y=\/x, y=IxI; rpaduueckoe pemenne ypaBHeHuii u cucrem
ypaBHEHHI

Hcnonb3oBath GyHKIHMOHAIBHO-
rpauuecKue IpeICTaBICHHUS UL
pelieHus u;

UCCIIEIOBAHUS YPABHEHHUHN U CHCTEM
YPaBHEHHIA.;

[TpumeHnsATh HUPPOBBIE PECYPCH LIS
nocTpoeHust rpaukoB GyHKUMA.;

B

VcrHbrit
o11poc;
MMUCHMECHHBIIH
KOHTPOJIb;;

https://nsportal.ru/shkola/algebra/library/2013/10/23/grafiki-
realnoy-zavisimosti

Hroro mo pasnerny:

Pa3nen 10. [ToBTopenue n 06001menue

10.1.

IToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KYpcoB 7 1 8
KJIACCOB, 0000IIEHNE 3HAHUMA.

Bribupats;

TPUMEHSTh;

OLICHUBATh CIIOCOOBI CPAaBHEHHS
qHCe;

BBIYHCIICHUI;

5

npeoOpa30BaHU BBIpAKEHHH;
peLICHUs YpaBHEHHIA.
OcCyLIeCTBISTH CAMOKOHTPOJIb
BBITIOJTHSACMBIX JICHCTBUH 1
CaMOIIPOBEPKY;

pe3yJbTara BEIYHCICHHH;
npeoOpa3oBaHuii;

MOCTPOEHUIA.

Perats 3aiaunt U3 peaabHON KHU3HU;
NPUMEHATH MAaTEMAaTUYCCKUE 3HAHUS
Py

pemeHus 3aaa4 U3 Jpyrux
MIPEIMETOB;

Pemiath TeKCTOBBIC 3a1a4H;
CpaBHUBATB;

BBIOUPATH CIIOCOOBI PELICHUS
3aa4u;;

VYerHblit
orpoc;
TTucebMeHHBIN;
KOHTPOJIB;
Konrponsnas;
pabora;;

https://resh.edu.ru/subject/lesson/2908/start/

Hroro mo pasnery:

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Hopodees I'.B., CyBopoa C.b., bynumosuu E.A. u npyrue, Anredpa, 8 kiiacc, AKIIMOHEpHOE OOIIECTBO
"UznarensctBo "[IpocBemenue";

I'.K. MypaBus~;

K.C. Mypasun. O.B. MypasuHa;

Anrebpa 8 kacc;

BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Hunaktnueckue marepuainsl. JI.B. Ky3nenona, C.C.MunaeBa u npyrue,
Tematuueckue Tecthl. JI.B. Ky3nenosa, C.C. Munaea u apyrue,
Kontponbasie pabotsl. C.C.MunaeBa

VYerubie ynpaxuenus. C.b. CyBoposa, E.A. BynumoBu4 u npyrue

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://nsportal.ru/shkola/algebra/library/2013/10/23/grafiki-realnoy-zavisimosti
https://resh.edu.ru/subject/lesson/1966/start/
https://resh.edu.ru/subject/lesson/2909/start/
https://resh.edu.ru/subject/lesson/2908/start/
https://resh.edu.ru/subject/lesson/2917/start/
https://resh.edu.ru/subject/lesson/3139/start/
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/metody-resheniia-kvadratnykh-neravenstv-
9127/re-1b338e16-81dc-4107-affb-41864dc6c6e
https://resh.edu.ru/subject/lesson/1987/start/
https://resh.edu.ru/subject/lesson/2578/start/
https://resh.edu.ru/subject/lesson/1983/start/
https://resh.edu.ru/subject/lesson/274a0/min/
https://resh.edu.ru/subject/lesson/1977/main/
https://resh.edu.ru/subject/lesson/1978/main/
https://resh.edu.ru/subject/lesson/1552/start/
https://resh.edu.ru/subject/lesson/3137/start/
https://resh.edu.ru/subject/lesson/1976/start/
https://resh.edu.ru/subject/lesson/1551/start
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INOACHUTEJIBHAS 3AIINCKA

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "TEOMETPUA"

Pa6ouas nporpamma no yue6HoMy Kypcey "I'eomeTpus" nis oOyuaroniuxcs 8 Kj1accoB pa3padoTaHa Ha
ocHOBe DeepaIbHOrO TOCYAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO O0IIEro 00pa30BaHUs C
y4ETOM M COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEIBABIIEMBIX K MATEMAaTHYECKOMY 00pPa30BaHUIO, U
TPAAUITUI POCCUHCKOTO 00pa30BaHus, KOTOPbIE 00€CTIEUNBAIOT OBJIAICHUE KITFOUEBBIMU KOMIIETEHITUSIMH,
COCTABJISIFOIIIUME OCHOBY JUTSI HETIPEPHIBHOTO 00pa30BaHMS M CAMOPA3BHUTHS, a TAKXKE IIEIIOCTHOCTh
OOMIEKYTBTYPHOTO, JINYHOCTHOTO W TIO3HABATEIIEHOTO Pa3BUTHS 00ydaromuxcs. B mporpamMe yuTeHbI niaen
u noyioxkeHus: KoHnenuuu pa3BuTus MaTeMaTudeckoro oopasoanus B Poccuiickoit deneparuu. B smoxy
nndpoBoit TpaHchopManuu Bcex chep 4eIoBeUeCKOM NeATeIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 6a30BOM MaTeMaTUYECKOM MOATOTOBKH. YKe B IIKOJIE MaTeMaTHKa CIIYKHUT
OTIOPHBIM IIPEIMETOM JUIS U3YUYEHHSI CMEKHBIX JUCLUIUIMH, a TIOCJe IKOJIbI pealbHOW HE00X0UMOCThIO
CTaHOBUTCSI HETIPEPBIBHOE 00pa30BaHUE, UTO TPeOYET MOTHOIIEHHOM 0a30BOi 0011e00pa3oBaTEILHOM
MOJTOTOBKH, B TOM YHCII€ U MATEMAaTUYECKOM.

310 00YCJIOBIEHO TE€M, UTO B HAIIM JIHU PACTET YUCIIO Mpodeccuit, CBI3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MaTEeMaTHKU: U B chepe IKOHOMUKHU, U B OU3HECE, U B TEXHOJIIOTUYECKUX 00JIACTIX, U 1aXKe B
ryMaHuTapHbix cepax. Takum 06pa3oM, Kpyr MIKOJIBHUKOB, JIJIsl KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HaYUMBIM [IPEIMETOM, PACIIUPSIETCS.

[IpakTuueckas Moiae3HOCTh MaTEMATHKU O0YCIIOBIIEHA TEM, YTO €€ MPEIMETOM SBISIOTCS
(byHIaMeHTalbHbIE CTPYKTYPBI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (DOPMBI U KOJIMUYECTBEHHBIE OTHOIICHUS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX AJIS
pa3BUTHS HAYYHBIX U MPUKIAAHBIX Ueil. be3 KOHKpeTHhIX MaTeMaTHUECKUX 3HAHUH 3aTPyAHEHO TOHUMaHUE
MIPUHIIUIIOB YCTPOWCTBA U UCTIOIH30BAaHUS COBPEMEHHON TEXHUKH, BOCIPUATHE U HHTEPIIPETALUS
pa3zHo00pa3HON COLMATBHOM, IKOHOMUYECKOM, MOMUTHYECKON nHbOopMauu, ManodppexTuBHa
MOBCEIHEBHAS MTPAKTUYECKasl IeATeIbHOCTh. KaxkIoMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBIIOIHATD
pacuéThl U COCTABIATH AITOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYIIBI, BIAJETh MPAKTUIECKUMU MPUEMaMU
reoOMEeTPUUECKUX U3MEPEHUH U OCTPOSHUH, YNTaTh HH(POPMAIINIO, IPEACTABICHHYIO B BUJIE TaOuII,
JUarpamMmm U rpa@uKoB, )KUTh B YCJIOBHSIX HEONPEACNEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapaKTep
CITy4aiHBIX COOBITHIA.

OnHOBpPEMEHHO C paclIMpeHreM chep IpUMEHEHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooiiee
BaYKHBIM CTAHOBHUTCS MaTEMaTUYECKHUIA CTUIIb MBIILJICHUS, POSIBIISIFOIIUNACS B OMPEICIEHHBIX YMCTBEHHBIX
HaBbIKax. B mporecce n3yueHust MaTeMaTUKU B apceHall MPUEMOB M METOI0B MBIIIUIEHUS YEJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCS MHIIYKIHS U A€AYKIKs, 0000IeHIE U KOHKPETH3allHs, aHAJIU3 U
CHHTE3, KJaccu(uKaIusa U cucTeMaTH3alus, abctparupoBanue 1 aHasorusi. OObEeKThl MaTeMaTUYECKUX
YMO3aKIIIOYEeHUH, TpaBUiia UX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX OCTPOCHUH,
CHOCOOCTBYIOT BBIpaOOTKe yMeHHUs1 (POPMYIHPOBATH, OOOCHOBHIBATh U I0KA3bIBATh CYXKICHUS, TEM CAMbIM
Pa3BUBAIOT JIOTHUECKOE MBIIIUIEHUE. Beaymias poib MpuHaAIeKUT MaTeMaTHKe U B JOPMHUPOBAHUU
AITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS ¥ BOCITUTAHUHM YMEHUH eHCTBOBATH 1O 3aJJaHHBIM aJITOPUTMAaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBHIE. B mporiecce perienus 3a1a4 — OCHOBOW yueOHOM
JeSITeTLHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TaK)Ke TBOpUYECKasi U MPUKJIIAHAS CTOPOHBI
MBIIICHHS.

OOyuenue MaTemMaTuKe Aa€T BO3MOKHOCTD Pa3BUBATh y 00YYAIOLIMXCS TOUHYIO, PAIIMOHATIBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpATh HanboJee MOAXOISAIINE SI3bIKOBBIC, CAMBOJIMUYECKUE, TpaduuecKre
CPEeICTBa ISl BRIPAKEHUS CY>KICHUN U HATJISHOTO MX MPEICTaBICHUSI.

Heo0xoauMbIM KOMIIOHEHTOM 001IIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS 00IIIee 3HAKOMCTBO



C METOJIaMH MO3HaHMS JeHCTBUTENILHOCTH, IIPEICTABICHHUE O IPEIMETE U METO/IaX MAaTEeMAaTHUKH, UX OTJINYUN
OT METO/IOB JIPYTMX €CTECTBEHHbIX U TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX NPUMEHEHUSI MaTEeMaTHKH JUIsI
peleHHs HayYHbIX U MPUKIaIHBIX 3a/1a4. TakuM o0pa3oM, MaTemMaTudeckoe 00pa3oBaHHE BHOCUT CBOM
BKJIa/1 B GOpMHUpOBaHUE OOILEH KyJIbTYpPbl YeJIOBEKa.

W3ydenue MaTeMaTUKU TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHHUIO YEIOBEKA, TOHUMAHUIO
KPacoThl M U3SIIECTBA MAaTEMAaTHUECKUX PACCYKICHUN, BOCHPUATHIO T€OMETPUYECKHX (OPM, YCBOCHHIO
UJEU CUMMETPHH.

HEJIN U3YYEHUSA YYEBHOT'O KYPCA "I'EOMETPUA"

«MaremaTuky yKe 3aT€M YYUTb HAJ0, YTO OHA YM B IOPSAIOK IPUBOAUTY, — ITUCAJ BEIUKUNA PYCCKUI
yueHblii Muxaun BacunbeBud JIomoHOCOB. U B 3TOM COCTOMT 0J1HA U3 ABYX IieJiei 00yueHHsI TeOMETPUH Kak
COCTAaBHOM 4aCTH MaTEMATHUKH B LLIKOJIE. DTOH LIEJIM COOTBETCTBYET J0Ka3aTeIbHAas JIMHUS IPETOAaBaHus
reomerpun. Cienys nmpeacTaBIeHHOM paboueii mporpaMme, HaUMHAs C CEABMOTO KJlacca Ha YPOKax
reoMeTpuH 00yUaroIMNACs YIUTCS IPOBOJUTD JOKA3aTeIbHbIE PACCYKICHHUS, CTPOUTH JIOTHUECKUE
YMO3AKJIFOYEHUS, T0KA3bIBATh UCTUHHBIC YTBEPKIACHUS U CTPOUTH KOHTP IIPUMEPHI K JIOKHBIM, IIPOBOJIUTH
paccyXIeHHs OT «IIPOTUBHOTO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIMPOBATH OOpaTHbIE
YTBEPKIACHUS. Y YEHUK, OBJIa/IEBILINI UCKYCCTBOM PACCYKJ1aTh, OyI€T IPUMEHATDH €r0 U B OKpY Karolen
JKU3HHU.

Kaxk nucan reomerp u neparor Urops ®enoposud Llapeirug, «roapMu, TOHUMAOMUMHU, YTO TAKOE
JI0Ka3aTeNIbCTBO, TPYIHO U 1a’K€ HEBO3MOKHO MAHUITYJIMPOBATH». 11 B 3TOM COCTOUT BaXHOE
BOCIIUTATEIbHOE 3HAYCHUE U3YUECHUS T€OMETPUH, IIPUCYIIEE UMEHHO OTEUYECTBEHHON MaTeMaTHYECKOU
1koJie. BmecTe ¢ TeM aBTOpBI TPOrpaMMBbl IPEAOCTEPETAIOT YUUTENS OT U3JIMIIHETO popMalin3Ma, 0COOEHHO
B OTHOILLICHWH Ha4yaja U OCHOBaHMUU reomeTpun. @paniysckuii maremaTuk JKan /[pe10HHE 0 ’TOMY ITOBOAY
BbICKa3aJics Tak: «UTo kacaeTcs 1eIMKaTHON IPpOoOJIeMbl BBEACHUS «aKCUOM», TO MHE Ka)XKEeTCs, YTO Ha
NEPBBIX MOpaxX HY’KHO BOOOIIE U30eraTh NPOM3HOCUTH caMo 3TO0 c10BO. C Apyroi ke CTOPOHBI, HE CIELyET
yIyCKaTh HU OJIHOM BO3MOYKHOCTHU JaBaTh IPUMEPHI JIOTHYECKUX 3aKII0UEHNUN, KOTOpbIE KyAa B OOJIbIIeH
Mepe, YeM HJIes aKCUOM, SBJISIFOTCS NCTUHHBIMU U €JUHCTBEHHBIMU JBUTATEIISIMU MAaTEMAaTUIECKOTO
MBIIUICHUSD.

BTopoii nenbro n3y4eHuss TeOMETPUU SABISETCS UCIIOIb30BAHNE €€ KaK MHCTPYMEHTA IPU PEIICHUH KaK
MaTEeMaTHYECKUX, TaK U MPAKTUUYECKUX 3a]a4, BCTPEUAIOLUXCS B peasibHOM K13HU. OKOHUYMBILUN KypC
re€OMETPHUHU LUIKOJIbHUK JTOJIKEH OBITh B COCTOSIHUU OIPEAETUTh T€OMETPUUECKYIO (PUTypy, ONHcaTh CJIOBAMHU
JAHHBINA 4epTEX UM PUCYHOK, HANTH IJIOLIAAb 3€MEJIbHOTO Y4acTKa, pacCUUTaTh HEOOXOAUMYIO JUIUHY
ONTOBOJIOKOHHOTO Ka0eJst uiiu TpedyeMble pa3Mephl rapaxa Jijisi aBTOMOOUIISI. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIINTEIIbHAS JIMHUS B U3yYEHUH T€OMETPHH B IIKOJIE. J[aHHASA NpakTU4eCcKast JTUHUSA SBIIIETCS HE MEHEe
BayKHOM, ueM rnepBasi. Emé IlnaTon nmpennuceiBal, 4todsl «rpaxaane [IpekpacHoro ropoja H1 B KOeM
Cllydae He OCTaBJISUIM T€OMETPHUIO, BE/Ib HEMAJIOBAYXKHO Jaxke 1000YHOe €€ NIPUMEHEHHE — B BOEGHHOM JIEJIe
Jla, BIIPOYEM, M BO BCEX HAayKaxX — JUJIsl JIyUIlIEro MX YCBOCHHUs: Mbl Be/lb 3HaeM, Kakas OECKOHEUHas pa3HULA
CYILIECTBYET MEXAY YE€JIOBEKOM IIPUYACTHBIM K T€OMETPUHU U HEIIPUYACTHBIMY. [[JIs1 9TOr0 y4UTeIto
peKOMeHAyeTCsa NoA0UpaTh 3aJjauu MPAKTHUECKOro XapakTepa Ajsl pacCCMaTPUBAEMBIX TE€M, YUUTh JETei
CTPOUTH MATEMATUYECKUE MOJENIN PEANIBHBIX )KU3HEHHBIX CUTYalWi, TPOBOAUTH BBIYMCICHHUS U OLICHUBATh
aJIeKBaTHOCTB IIOJy4YEHHOT0 pe3ysbrara. KpaliHe BakHO MONYEPKUBATH CBSI3U TEOMETPHH C IPYTUMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh ONPEAEICHUs T€OMETPUUECKUX (DUTYD U MOHATHH,
JI€MOHCTPUPOBATh IPUMEHEHHUE NOJTYUYEHHBIX YMEHHUH B (PU3MKE U TEXHUKE. DTH CBS3HM Haubosiee sipko
BUJHBI B TeMax «Bekrops», « Tpuronomerpudeckue cooTHoIEHu», «Meton koopauHat» u «Teopema
[Tudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



CornacHo yueOHOMY IUIaHy B 8 Kilacce u3ydaeTcs yueOHbli kype «['eomeTpus», KOTOpBIi BKIIOYAET
CJIEYIOLIe OCHOBHBIE pa3/ielibl cojiepxkanus: «I eoMeTpuueckue GUrypsl U UX cBoicTBay, «M3mMepeHune
reOMETPUUECKUX BEIMYUHY, a TaKXKe «/[ekapToBBI KOOPIMHATHI HA TNIOCKOCTHY, «BekTophl», «/IBrkeHus
wiockoctu» U «IIpeoOpa3oBanus mogoous».

VY4eOHbli M1aH MpeycMaTpUBAeT U3y4eHUE TeOMETpUHU Ha 6a30BOM YpOBHE, UCXO0/1s U3 68 yueOHbIX YacoB
B y4eOHOM Tofy.



COJAEP)KAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

YerbipéxyronpHuku. [lapamienorpamm, ero npusHaky U cBoiicTBa. YacTHbIE Cilydan MapajjiesiorpaMMoB
(mpsAMOYTOJIBHUK, pOMO, KBa/IpaT), X MPU3HAKU U CBOMcTBa. Tpamneuus, paBHOOOKas! Tpanenus, e€ cCBoicTBa
u npusHaku. [IpsMoyroapHas Tpanenus.

Meron ynsoenust Mmeauansl. LlentpansHas cummetpus. Teopema Daneca u TeopeMa 0 IpONOPLIHOHAIBHBIX
OTpe3Kax.

CpenHue TMHUM TPeyrojbHUKa U Tpanenuu. L{eHTp Macc TpeyronbHHKa.

[Tonob6ue TpeyroabHUKOB, K03 duument nonodus. [Ipusnaku nogoOus TpeyronbHUKoB. [Ipumenenue
101001 MPH peICHUH MPAKTUUECKUX 3a7au.

CroiicTBa 1uiomnaaei reomerpuaeckux Guryp. @opmyIibl s 1I01maau TpeyrojibHUKA, MapajiiesiorpaMma,
pomba u Tpanenuu. OTHOIICHHE IUIONIAIeH MOA0OHBIX puryp.

Boruncnenue miuomazeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Tudaropa. [Ipumenenue teopemsl [Tudaropa mpu pemnieHny MPaKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TAHT€HC OCTPOr0 yIJia MPsIMOYTOJIBHOTO TPEyTroiabHUKA. OCHOBHOE TPUTOHOMETPHUECKOE
TOXAeCTBO. Tpuronomerpudeckue pyHkiun yriios B 30°, 45° u 60°.

BrnucanHbie U LIEHTpaIbHBIE YIUIBI, YTOJI MEXKIY KacaTelIbHOU U XOPJAOM. YTJIbI MEXIY XOpJaMU U
ceKyluMuU. BriricanHble ¥ OnMCaHHbIE YEThIPEXYTOIBHUKH. B3auMHOE pacnosioskeHUe IBYX OKPYKHOCTEH.
Kacanue oxpyxnocteil. O0mine kacateabHble K JBYM OKPY>KHOCTSIM.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «I'eomeTpus» 10KHO 00ecTieunBaTh JOCTHKEHNE HA YPOBHE OCHOBHOT'O
o0uiero o6pa3oBaHus CAEAYIOUINX JMYHOCTHBIX, METAPEIMETHBIX U ITPEIMETHBIX 00pa30BaTEeIbHbIX
pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHS IMPOTPaMMBI yUeOHOTO Kypca «I'eoMeTpHrs» XapaKTepU3yIOTCS:

IaTpuoTHyeckoe BOCIUTAHHE:

MMPOABJICHUCM HMHTEPECCA K MPOIIJIOMY W HACTOAIIEMY pOCCHﬁCKOfI MaTeMaTuKu, HECHHOCTHBIM OTHOIICHHUEM
K JIOCTHXKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUHUCKON MAaTeMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3THX
JOCTHKEHUH B IPYTUX HayKaxX U NPUKIIATHBIX cepax.

I'paknaHckoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00s13aHHOCTEHN Tpak/laHuHA U peasi3allii ero Mpas, MPeICTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, ABJICHUH, POLIETypP I'PakAaHCKOTO
obmrecTBa (BBIOOPHI, OMTPOCHI U TIP.); TOTOBHOCTHIO K 00CYXICHHUIO A THYECKUX MPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM IMPUMEHEHHEM JOCTHKEHHUHM HayKH, OCO3HAHUEM BaKHOCTH MOpPaJib- HO-dTHYECKUX
MPUHIIUIIOB B ACSITEILHOCTH YUYEHOTO.

TpynoBoe BocniuTaHuE:

YCTaHOBKOM Ha aKTUBHOE yYaCTHE B PEUICHUH MPAKTUYECKHUX 3a]]a4 MaTeMaTHUYeCKON HampaBIeHHOCTH,
OCO3HAHHEM BaXHOCTH MaTeMaTHUYECKOT0 00pa30BaHMs Ha MPOTSHKEHUH BCEU KU3HU IS yCIIEITHON
npodeccuoHaNbHOM NEeATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUM;

OCO3HAaHHBIM BBIOOPOM U MTOCTPOCHUEM UHAMBHUIYAIbHON TPAEKTOPUU 00pPa30BaHUs U KU3HEHHBIX TJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCTIUTAHME:

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY U ACTETUYECKOMY BOCIIPUATHIO MaTeMaTHYECKIX 00BEKTOB, 3a/1a4,
pEelIeHUH, pacCyKICHHI; YMEHUIO BUJETh MaTeMaTHYECKIEe 3aKOHOMEPHOCTH B HICKYCCTBE.

ILleHHOCTH HAYYHOTO MO3HAHUS:

OpHUEHTAIINEH B IEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKa, MPUPOIBI U 00IIeCTBA, TOHUMaHUEM MaTeMaTUYECKON HayKu Kak
cthepsl 4eoBeUeCKON AESITETFHOCTHU, ITANOB €€ PA3BUTHUS U 3HAYUMOCTH JJIs1 Pa3BUTHUS [IUBUIIU3AIINH;

OBJIAJICHUEM SI3BIKOM MaTEMaTHUKU U MAaTEeMaTUYECKOU KyJIbTYPOU KaK CPEACTBOM MO3HAHUS MHPA;

OBJIAJICHUEM MPOCTEUIITIMH HaBBIKAMH HCCIIEIOBATEICKON AESITETLHOCTH.

du3nyeckoe BocnuTanue, GopmMupoBaHue KYJIbTYPbI 310POBbSI H IMOLMOHAIBHOI0 (JIArONOJTyYHUsl:

TOTOBHOCTBIO MPUMEHATH MAaTEeMAaTUIECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEIEHHUS 3JOPOBOTO
o0paza xu3HH (30pOBOE NMUTAHNUE, COATAHCUPOBAHHBIN PEKUM 3aHATUH U OTJbIXA, PETYJsIpHas (pU3HUecKas
aKTUBHOCTb);

c(hOpPMHUPOBAHHOCTHIO HaBbIKA pe(hICKCHU, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO Ke MpaBa
JPYTOro YelI0BeKa.

JK0JI0THYeCKOe BOCIIUTAHME:

OpI/IeHTaHI/Ieﬁ Ha IPpUMCHCHHUEC MATCMATUYCCKUX 3HAHUU JJIg pCIICHHUA 3a1a4 B 06.HaCTI/I COXPAaHHOCTHU
OKPYXKaIOIIEH Cpeapbl, INIAHUPOBAHUS IMOCTYIIKOB U OLEHKU UX BO3MOKHBIX MMOCIEACTBUM JJISI OKPYKAKOLIEH
CpeIbI;

OCO3HAHMEM TJI00aTFHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIJIEM H ITyTel UX PElICHuUSI.

JInyHOCTHBIE pe3yJIbTaThl, 00ecTeYnBAIOIINE ATANTAIHIO 00yYAIOIIEerocs K H3MeHsSIIOIIHMCSl
YCJIOBHSM COMAJIBLHOM M MPUPOTHON Ccpebl:



— TOTOBHOCTBIO K J€MCTBUSAM B YCIOBUSAX HEONPEAEIEHHOCTH, ITOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€Pe3 NPAKTUYECKYIO JEATEIbHOCTD, B TOM UHCJIE YMEHHUE YUUTHCS y IPYTHUX JIIOAEH,

HpI/IO6peTaTI> B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHW A, HABBIKHM Y KOMIICTCHIIMA U3 OIIbITA APYTHX;

— Heo0X0JUMOCTbIO B (POPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4Kciie GOPMYJIMPOBATH UIECH, TOHSITHS,
TUIOTE3bI 00 00BbEKTaX U SIBICHUSX, B TOM YHCJIE paHEe HE U3BECTHBIX, OCO3HABATH JE(UIIUTHI

COOCTBEHHBIX 3HAaHUH 1 KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHUE;

— CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK
BBI30B, TPEOYIOLIUI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUs U JeHCTBUS, POPMYIHUpPOBAThH
U OLEHUBATh PUCKU U MOCIEACTBUSA, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHS IPOrpaMMbl yaeOHOro Kypca «I'eomMeTpus» XapaKTepu3yroTcs

OBJIAICHUCM YHUBEPCATIbHbIMU RO3HA6AME/ITbHbBIMU Oeﬁcmeuﬂmu, YHUBEPCATbHbIMU KOMMYHUKAMUGCHBIMU

OelicmeusMu U YHUBEPCANbHLIMU PEYIAMUSHBIMU OeliCINEUAMU.

1) Vuusepcanvhvie noznasamenvnule oelicmsus obecneuugarom hopmuposanue 6A306bIX KOCHUMUBHBIX

npoyeccos 06)/%6”0114”)(6)1 (OCGO@HM@ Memoo08 no3HAHUS OKpYyatcarneco mupa, NPpUMeHernue j10cuU4eCKux,

UCC1e008ameNbCKUX onepayutl, ymeHut pabomamas ¢ ungopmayueti).

Ba3oBble JJornuyeckue aAeiicTBUA:

— BBIIBJIATH U XaPAKTCPHU30BATh CYIICCTBCHHBIC ITPU3HAKHU MATEMATHUYCCKUX 06T>GKTOB, HOHHTHﬁ,
OTHOIIICHUHN MCXKAY NOHATUAMMU, Q)OpMYJ'II/IpOBaTL OIIpCACIICHUA HOHHTHﬁ; YCTaHABJIUBATDH
Cy'H_ICCTBCHHHﬁ IIPpHU3HAK KJ'IaCCI/I(bI/IKaI_II/II/I, OCHOBaHM:A AJIA O606H.[CHI/I$I " CpaBHCHMUS, KDUTCPUHU
IMPOBOAHUMOI'0 aHAJIN3a,

— BOCIIPUHUMATb, (POPMYIHPOBATH U MPEOOPA30BBIBATE CYXKJICHH: YTBEpAUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIEC U O0IUE; YCIOBHBIE;

— BBIABJIATh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUns B (paKkTax, JaHHBIX,
HaOJIIOICHUSX U YTBEPKACHUSX; MIPpeUlaraTb KpUTEPUHU AJIS BBISBICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUN;

— JACJIaTb BbIBOJLI C UCIIOJIb30BAHUCM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U UHAYKTUBHBIX
y'MO3aKJ'IIO‘lCHI/II7I, YM03aKHIOquHﬁ 110 aHaJIOT'uH,

— pa361/1paTL J0Ka3aTCJIbCTBA MAaTCEMAaTHUYCCKUX YTBCp)K,I[eHI/Iﬁ (HpHMBIe n OoT HpOTI/IBHOFO), MMPOBOAUTD
CaMOCTOATCIIbHO HECIIOXKHBIC NO0KA3aTCIIbCTBA MATEMATHICCKUX (baKTOB, BBICTpanBaTh apryMmeHTaluIo,

MPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

— BBIOMpATH CII0CO0 pelieHns yueOHoM 3a1aun (CpaBHUBATh HECKOIBKO BAPUAHTOB PELICHHUS,

BbIOMpATh HanboJee MOIXOAAIINHI ¢ YYETOM CaMOCTOSITENbHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejaLCKHue AeliCTBHA:

— HCIIOJIb30BaTh BONPOCHI KaK MCCIEe0BATEIbCKII HMHCTPYMEHT MO3HAHUS; (POPMYITHUPOBATh BOIPOCHI,
¢buKcupyromye NpoTuBopevre, MpodIeMy, CaMOCTOSATEILHO YCTaHABINBATH HICKOMOE U JIaHHOE,
(hopMHpPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO TO3UIUI0, MHEHHE;

— TPOBOJMTH MO CAMOCTOSATEIILHO COCTABJICHHOMY IUIaHY HECJIOXHBIN SKCIIEPUMEHT, HEOOJIBIIIOE
YICCIICIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 0OBEKTa, 3aBUCUMOCTEH 0O BEKTOB
MEXTy COOOM;



— CaMOCTOSITEIIEHO (OPMYITMPOBATH 000OIIEHNUS ¥ BBIBOABI IO PE3yJIbTaTaM IMPOBEIAEHHOTO
HaOJIIOICHWS, MICCIICOBAHMUS, OIICHUBATH JJOCTOBEPHOCTH IMOTYUCHHBIX PE3yJITaTOB, BHIBOJOB U
000011IEeHN;

— IMPOrHO3UPOBATHE BO3MOKHOC Pa3BUTHUC ITPOLECCA, a TAKIKC BBIIBUT'AThb ITPEAIIOIIOKCHHUA O €TI0
Pa3BUTHUU B HOBBIX YCJIOBUSAX.

Paborta ¢ nnopmanmeii:

— BBIABJIATH HECAOCTATOYHOCTHh U I/I36I)ITO‘IHOCTB I/IH(bOpMaHI/II/I, JaHHBIX, HeO6XOHI/IMBIX JJIs pemeHm{
3a/1a4u;

— BbIOMpATh, aHAJTU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALUIO PASIUYHBIX
BUJIOB U (DOPM MpeACTaBICHUS;

— BBIOMpaTh (popMy mpencTaBieHUs] HHOOPMAIMH U HIUTFOCTPUPOBATH PElIaeMbIe 3a7]aul CXEMaMH,
TuarpaMMamMu, HTHOU rpaduKoi U UX KOMOMHAITUSIMU;

— OIIEHMBATh HAJEKHOCTh HHPOPMAIIIH 110 KPUTEPUSIM, MPEIJIOKEHHBIM YUUTENIEM HIIN
c(hOpMYJIUPOBAHHBIM CAMOCTOSITENILHO.

2) VHhusepcanvhvle KOMMYHUKAMUBHbIE Oelicmeusi 00ecneyusam chopmupo8aHHOCmb COYUATLHBIX
HABBLIKOB 00Y4aAIOUWUXCHL.

Oo0menue:

— BOCIIpUHHUMATDH U Q)OpMyHHpOBaTB CYXXACHUS B COOTBECTCTBUU C YCIIOBUAMU U LCTISIMU O6H_I€HI/IH;
SICHO, TOYHO, 'PAMOTHO BBIPAXKATb CBOIO TOUYKY 3PCHUS B YCTHBIX U IIMCBbMCHHBIX TCKCTAX, 1aBATh
IMMOACHCHMU 110 X0y PCIICHUA 3aJa4l, KOMMCHTUPOBATDH HOJ'Iy‘lCHHBIfI pe3yibTar;

— B X0JIe 00CYXJIeHHs 3a]1aBaTh BOIPOCHI 110 CYIECTBY 00CYKAaeMOi TeMbl, TPOOIEMBI, periaeMon
3aJ]auu, BHICKA3bIBATh UJI€U, HALICJIEHHbIE HA TOUCK PELLICHUS; COTIOCTABIISATh CBOM CYKICHUS C
CYX/IEHUSIMH JPYTUX YYaCTHUKOB AMAjOra, oOHapy>KUBaTh pa3ndyKe U CXOJCTBO MO3ULIUH; B
KOPPEKTHOH popme GhopMyIHpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

— MPEJCTaBJIATh PE3YJIbTAThl PELICHUS 3a/1a4M, IKCIIEPUMEHTA, UCCIECIOBAHNS, IPOEKTA;
CaMOCTOSTENILHO BBIOMPATh (pOpMAT BBICTYIJICHUS C YUETOM 3314 MPE3eHTAlMU U OCOOCHHOCTEN
ayJUTOpUH.

CoTpyaHnuecTBo:

— IOHUMATh U UCIIOJIB30BaTh NIPCUMYIICCTBA KOMaHIHOH U PIHI(PIBPI,Z[Y&JIBHOIZ pa6OTLI IIpUu pCHICHUHA
y‘-IC6HBIX MaTeMaTUYCCKUX 3aJa4,

— TPUHUMATH 1IeTTb COBMECTHOM JeSTEIbHOCTH, TNIAHUPOBATh OPIaHU3AIIUI0 COBMECTHOM padoThI,
pacnpenensaTh BUabl paboT, JOrOBapuBaTHCS, 00CYKIaTh MPOIECC U pe3yabTaT padoThl; 0000IaTh
MHEHHS HECKOJIbKUX JTIOJICH;

— Yy4acTBOBAaTh B IPYMIIOBHIX (hopMax paboThl (00CykIeHUs,, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
ap.);
— BBINIOJHATH CBOIO YacTh PabOThI U KOOPIMHUPOBATH CBOU ACUCTBUS C APYTUMH YWICHAMH KOMaH/IbI;

— OLEHHMBATh KaYeCTBO CBOETO BKJIAJa B OOIIMIA IPOAYKT IO KPUTEPHUAM, C(HOpMyITMPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHCTBHUSL.

3) VYnusepcanvuvie pecynamuenwle oeticmaus obecneyusaom opmuposanie CmviCi08blX YCMAHOBOK U

HCU3HEHHBIX HABLIKOB TUYHOCMU.



Camoopranmuzanus:

CaMOCTOSITENIbHO COCTABJISITh IJIaH, aJITOPUTM PELIeHUs 3a7au (MM €ro 4acTh), BBIOMpATh CIIOCO0
pelIeHus ¢ Y4ETOM UMEIOLITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ y4ETOM HOBOI HH(OpMAIIHH.

CaMOKOHTPOJIb:

— BJIAACTH CIOCOOaAMM CaMOIIPOBEPKH, CAMOKOHTPOJIA MPOoNECCa U pE3yJibTaTa pCIICHUA

MaTeMaTUYEeCKOM 3a1adu;

— MPEABUIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PEILICHNH 33/1a4¥, BHOCUTh KOPPEKTUBHI B

JCATCIIBHOCTh HA OCHOBE HOBBIX O6CTO$ITGJ'IBCTB, HaﬁHeHHLIX OHII/I60K, BBISIBJICHHBIX pr,HHOCTefI;

— OIICHUBATh COOTBETCTBHE PE3yJIbTaTa ACATEIHPHOCTH IMOCTABICHHOM IIEJIM U YCIOBHIM, OOBSICHATD
MPUYUHBI JOCTHXKCHUS WIIM HEJIOCTHYKCHUS 11€JTH, HAXOAUTh OITHOKY, 1aBaTh OLIGHKY MPUOOPETEHHOMY
OTIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOr0 Kypca «l'eoMeTpus» Ha ypoBHE 8 Kiacca JI0JKHO 00ecTIednBaTh JOCTHKCHHE
CJIEIyIOIIMX IIPEIMETHBIX 00pa30BaTEIbHbBIX PE3YJIHTATOB!

— Pacmio3HaBaTh OCHOBHBIE BUbI tleTpréX}’l"O.]'IbHI/IKOB, HUX 3JICMCHTHI, I1I0JIb30BATbCA UX CBOMCTBaMH
IIpHU PCHICHHUU I'COMETPUICCKHX 3a1a4.

— IlpumeHsTh CBONCTBA TOUKHU MEpPECEUEHUs] MeIMaH TPEYTolIbHHUKA (LIEHTPA Macc) B pEIICHUH 3a]1ay.

— Braagerts nonsiTuem cpez[Heﬁ JIMHUU TPCYT'OJIbHHUKA U TpallCUWUU, IPUMCHATH UX CBOMCTBa Ipu
pPEICHUU I'COMCTPHUICCKUX 3aaa4.

— Ilonp3oBaTbCcs TeopeMoﬁ daneca u TeopeMoﬁ O MMPOIIOPHHUOHAJIBHBIX OTPE3KaX, IPUMCHATL UX IJIA
peHICHUS MPAKTUYCCKUX 3a1a4.

— HpI/IMeHHTB IMPU3HAKH 1'[0):[061/[5[ TPECYTOJIbHUKOB B PCIICHUU 'COMCTPHUICCKUX 3a1a4.
— Ilonp3oBatbes TeopeMoﬁ an)aropa JJI PECIICHUA TCOMCTPHUYCCKUX U MPAKTUYCCKUX 3aaa4.

— CTpOI/ITL MaTCMaTUYCCKYI0 MOJICJIb B IIPAKTUYCCKHUX 3a/ladax, CAMOCTOATCIIbHO CJIaTh qepTéxc 1 Ha
XOO4UTb COOTBECTCTBYIOIINEC JJINHBI.

— Bnagets nonsTusaMu CHUHYCa, KOCMHYCa U TAHT'CHCA OCTPOTO yrjia MpAMOYIOJIbHOTO TPCYTrOJIbHUKA.
— Ilonp30BaThCs ASTUMHU OHATHSA MU IS PCHICHUA MPAKTUYCCKUX 3a/1a4.

— BprancnsaTh (pa3TudHBIME cTIOc00aMu) TUIOIIAs TPEYTONIbHUKA U TIOIAAN MHOTOYTOIBHBIX (UTYP
(MOB3YSCh, TAC HEOOXOAUMO, KATBKYISTOPOM).

— IIpuMeHATh NOIy4eHHBIE YMEHUS B IIPAKTUYECKUX 3a/1a4ax.

— Bunaners NOHATHAMM BIMCAHHOTO U LIEHTPAJIBHOI'O YIUIA, UCIIOIb30BAaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MexJy XopJAaMu (CeKyLIMMH) U YTJIe MeXAy KacaTeJbHON U XOpAOH IPH PEILICHUN
FEOMETPUUYECKUX 3a/1a4.

— BJ'IaIIeTB IIOHATHUEM OIIMCAaHHOI'O t-IeTpré)(yI‘OJII:.HI/IK.?i,, MNPUMCHATH CBOMCTBA OIMCAaHHOTO

YETBIPEXYTOJIBHUKA IIPU PELLICHUH 3a/1a4.

— HpI/IMCHSITb IMOJIYUYCHHBIC 3HAHUSA HA MPAKTUKEC — CTPOUTH MATECMATUYCCKUEC MOACIIN IJIA 3a1a4
peaJIBHOI;’I JKU3HHU U IPOBOJAUTHL COOTBCTCTBYIOINEC BHIYHUCICHUA C IPUMCHCHUCM HOHO6I/IH n

TPUTOHOMETPHUH (TIOJIB3YSICh, T/Ie HEOOXOIUMO, KAJIBKYJISATOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

5

PaBHOOOKOH Tparnenuu;

MPsSIMOYTOJILHOI Tpar;

CLMN;;

Jloka3bIBaTh U UCIIOJIb30BAaTh MPU PEIICHUH 33/]a4;
MPH3HAKK U CBOMCTBA: MapajlIeNorpaMma;
>

MPSIMOYTOJIbHUKA,

pomoa;

KBaJIpara;

Tpaneuuu;

)
paBHOOOKOI Tparnenuu;
IPSIMOYTOJIBHOM TP

Ne HaunmenoBaHue pa3iesioB 1 TeM NPOrpaMMBbI KoandecTBo yacoB Jlara Buab! nesitetbHOCTH Bunapbi, DJIeKTPOHHbIE
n/n H3y4eHHus: dopmsbl (uudpossbie)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTDOJIS o6pa3zoBaTelbHbIE
paboThI padoThI pecypesl

Paznen 1. YeThIpEXyroabHHKH

1.1. | ITapamienorpamm, ero npu3HaKku 1 CBOICTBA. 2 0 1 H300pakaTh U HAXOJUTh HA YEPTENKAX; VYerHbli; https://edu.skysmart.r

YeThIPEXYTOIBHUKY Pa3HbIX BUIOB U HX DJIEMEHTBI;; or1poc;; u/homework/new
DopMyIHpoBaTh ONpEEICHHs: TapajlIeIorpaMma; IpakTuyeckas;
; pabora;;
IIPSIMOYTOJIbHUKA,

pomba;

KBajIpara;

Tpaneuu;

5

paBHOOOKOI Tparnenuu;

MPSIMOYTOJILHOI Tpanenuu;;

Jloka3bIBaTh U UCIIOJIb30BAaTh MPU PEIICHUH 33/a4;

MPU3HAKK U CBOICTBA: MapasliesiorpaMma;

5

HpﬂMOyFOJ’ILHI/IKa;

pomoa;

KBajpara;

Tpamneunn;

5

paBHOOOKOI Tpamenuu;

IPSIMOYTOJILHOM TpareLuu;;

1.2. | YacTHble ciryuan napajuiesorpaMMoB 2 0 1 DopMyHMpoBaTh ONpEEIeHHs: ITapajlIeIorpaMma; IMucemennsiid; | https://edu.skysmart.r
(IpSIMOYTOJIBHUK, POMO, KBaJIpaT), UX IPU3HAKU U ; KOHTPOIIb;; u/homework/new
CBOWCTBA. MPSIMOYTOJIHUKA; IpakTuyeckas;

pomOa; pabora;;
KBaJIpara;
Tpaneuuu;




1.3. | Tpaneuws. 2 0 1

DOopMyIHPOBATE ONMPEACICHHUS: TapaIeIOrPaMMa;
5

NIPAMOYTOJIbHUKA;

pomoa;

KBaJpaTa;

Tparenu;

)
paBHOOOKOI Tparnenuu;

IPSIMOYTOJIBHOM TPAICLINH;;

JlokasplBaTh M MCIONB30BATh IIPU PELICHAN 33/1a4;
NPHU3HAKK U CBOWCTBA: MAPAIIIEIOrPaMMa;

5

TPSIMOYTOJIbHUKA;

pomba;

5

KBaJpaTa,

Tparewum;

PaBHOOOKO#! Tparenum;

OPSIMOYTOJIBHOM TPAIEInH;

YcTHblit
orpoc;;
IpakTnyeckas;
pabora;

https://mathoge.sdamgia.ru/

1.4. | PaBHOOOKAs U MPSAMOYTOJIbHASL TPAICLIUH. 2 0 1

DOopMyIHPOBATE ONMPEACICHUS: TapaIIIeIOrPaMMa;
5

NIPAMOYTOJIbHUKA,

pomoa;

KBa,

npara;

Tparnenuu;

)
paBHOOOKOI Tparnenuu;

[PSIMOYTOJIBHOM TPAICIINH;;

JlokasplBaTh M MCMONB30BATh IPU PELICHAN 33/1a4;
NPHU3HAKK U CBOWCTBA: MAPaIIIeIOrpaMMa;

5

TPSIMOYTOJIbHUKA;

pomba;

KBaJpaTa;

Tparewum;

5

PaBHOOOKO#! Tparemnum;

OPSIMOYTOJIBHOM TPAIEINH;;

[IucpmeHHbI;
KOHTPOJIb;;
Ip;
aKTHUYeCcKas,
pabora;;

https://edu.skysmart.r
u/homework/new

1.5. | YaBoeHnue MemuaHsbl. 2 0 1

ITpuMEHATh METOA YABOCHUSI MEAAUAHBI TPEYTOJILHUKA;;
Hcnonb30Bath HUBPOBBIE PECYPCHI IS HCCIEI0BAHMUS,
CBOMCTB M3y4aeMbIX GUTYD;;

3HAKOMUTBCS C UCTOPUEH Pa3BUTHS T€OMETPUH;;

YcTHBIi;

o;

1poc;;
IpakTyeckas;
pabora;

https://edu.skysmart.r
u/homework/new

1.6. | LenrpanbHas cuMMeTpust 2 1 0

Hcnonb3oBath HuhpOBEIE Pecypehl UL HCCIISOBAHNS;
CBOUCTB H3y4aeMbIX QUryp;;
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS T€OMETPHH;

KonrponbHas
pabora;

https://edu.skysmart.r
u/homework/new

Hroro no pazaeny 12

Pa3nen 2. Teopema ®asieca 1 TeopeMa 0 MPONOPIHOHAILHBIX 0TPe3KaX, HOJ00HbIE TPEYT0JIbHUKH




2.1. | Teopema daneca u Teopema O MPONOPLHOHATBHBIX 2 1 [IpoBoUTH MOCTPOEHHUS C TOMOILBIO LIUPKYJIS U; YcTHBIH; https://edu.skysmart.r
OTpEe3Kax. JIMHEIKH C UCTIOJIb30BaHUE TEOPE; orpoc;; u/homework/new
Mbl Daneca u; IpakTyeckas;
TEOPEMBI O POTNOPLUOHAIBHBIX OTPE3KaXx; paborta;;
CTPOUTB;
4eTBEPTHIN MPONOPIHOHATBHBII OTPE30K;;
3HAaKOMHTBCS C HCTOPUEH Pa3BUTHS T€OMETPUH;;
2.2. | Cpenusist TUHUS TPEYTONbHHUKA. 2 1 ITpUMEHATH ONyYEHHBIE 3HAHUS NIPH PELLICHUY; YCTHBINR; https://edu.skysmart.r
TEOMETPUUECKHX U MPAKTHIECKUX 3a/1a4; ompoc;; u/homework/new
ITpakTudeckas;
paborta;;
2.3. | Tpaneuus, eé cpeHss ITUHUS. 2 1 IIpUMEHATH NOTy4YEHHBIE 3HAHUS NP PELLECHUY; IMucemennsli | https://edu.skysmart.r
TeOMETPHYECKUX U NPAKTUUECKUX 3a/1au; KOHTPOIIb;; w/homework/new
5 [IpaxkTuyeckas
pabora;;
2.4. | IIponoprroHanbHbIC OTPE3KH, TOCTPOCHUE 1 0.5 TIpoBOANTE MOCTPOCHUS C TTIOMOLIBIO IIUPKYJIS H; YcTHbIi https://edu.skysmart.r
YeTBEPTOTO MPONIOPIHOHAIBHOTO OTPE3Ka. JIMHEHKH ¢ HCToNIb30BaHHe TeopeMbl Dareca u; ompoc;; u/homework/new
TEOPEMBI O TIPOIOPIHOHAIBHBIX OTPE3KaX; ITpakTudeckas
CTPOUTH; pabota;;
4eTBEPTHIH NMPOIOPIMOHAIBHEIN OTPE30K;;
2.5.. | CBoiicTBa LIeHTpa Macc B TPEYTOJIbHUKE. 1 0.5 ITpoBOAUTE JOKA3aTEIBCTBO TOTO; VYernblit https://edu.skysmart.r
YTO MEIHAHBI; ompoc;; uw/homework/new
TPEYroJIbHUKA IIEPECEKAIOTCS B OTHON TOUKE; [IpaxkTuyeckas
1 HaXOJUTh; pabora;
CBSI3b C IIEHTPOM Macc;
HaxXO0AUTh OTHOLICHHUC,
B KOTOPOM;
ME/IHaHBI JIENATCS TOUKOH NX Mepe CeUeHH;;
2.6. | ITonoOHbIE TPEYTrOIbHUKY. 1 0.5 Perars 3a1aun Ha NO10OHBIE TPEYTOJIBHUKY C; VYernblit https://edu.skysmart.r
MOMOLIBIO CAMOCTOSITENIBHOIO OCTPOSHUS YEPTEXEH U; o11poc;; uw/homework/new
HaXOJIEHUs T10JOOHBIX TPEYTOJIbHUKOB; IMpaxruyeckas
pabora;
2.7. | Tpu npu3HaKa mog00Hs TPEYroIbHUKOB. 3 2 IIpoBoauTh MOKA3aTENBCTBA C HCIIONB30BAaHHEM IIPH3HAKOB MOJO0H; Iucemennsiii | https://edu.skysmart.r
Jloka3bIBaTh TpU NPU3HAKA MOJO00HS TPEYTroONbHUKOB; [IpuMeHsITh KOHTPOJIb;; u/homework/new
HOJTy4YeHHbIE 3HAHUS IIPU PELICHHN T€OMETPHIECKHX H MIPaKTHIECKHX ITpakTudeckas
3a/1ad;; pabota;
2.8. | IIpakTueckoe NpruMeHEHHE 3 1 IIpuMeHATH NOTyYeHHBIC 3HAHUS [IPU PEIICHUH; KonutponbHas | https://edu.skysmart.r
TeOMeTpUYECKUX U MPAKTUYECKUX 3a]ad;; pabota;; uw/homework/new
IMpakTHyeckas
pabora;
Hroro no pazaeny: 15

Paznen 3. [lnomans. Haxoxaenne mioniaaei TpeyroJbHHKOB H MHOTOYToIbHBIX uryp. [Ltomaau noxo6ueIx puryp




3.1. | [oustue 06 o011t TeOpUH MIIOIAIH. 1 0.5 OBua/ieBaTh MEPBUYHBIMHU MPECTABICHUSIMU 00 001IeH; VYcrHblit https://edu.skysmart.r
TEOPHH IUIOAIH (MEpPbI); orpoc;; u/homework/new
(hopMyITHpOBaTH CBOWCTBA; [IpakTruyeckas
TUTOIIAIH; pabora;;
BBISICHATH UX HaFHS{}IHb]FI CMBICJT;
3.2. | ®opMyIbl 4J1s IUIOLIAM TPEYTOJIBHUKA, 2 1 Be1BouTH (hOpMYJIBI IUIONIAN TAPAIIEIOrPaMMa; ; https://edu.skysmart.r
napaJuienorpaMma ; YcTHbli u/homework/new
TPEYTOIbHUKA; ompoc;;
Tpamneuy 13 GopMyIIbl ILIONIAI; ITpakTudeckas
IpSIMOYTOIbHUKA (KBazpara);; pabora;
3.3. | OTHOMIEHHE IOWA/eH TPEYTOIBHUKOB C OOIINM 1 0.5 BriBoauTH (hOpMyIIHI TUIONAAN MApaIIeNorpamMMa; IMucemennslii | https://mathoge.sdamgia.ru/
OCHOBAaHHEM UITH OOIIeH BEICOTOI. ; KOHTPOJIb;;
TPEYTOIbHUKA; ITpakTudeckast
Tpamnenuy 13 GopMyIIbl ILUIONIAIH; pabora;
HpsIMOYTOJIBHHKA (KBa#paTa;
3.4. | Beruncnenue romaeit coxHbIX GUryp uepes 1 0.5 BbI4uciIaTh MI0MAAN Pa3InYHbIX MHOTOYTOJIBHBIX (GUryp; VYcrHblit https://mathoge.sdamgia.ru/
pa3OueHNe Ha 4aCTH U JOCTPOCHHUE. ompoc;;
ITpakTHyeckas
pabora;
3.5. | Ilnomanu ¢uryp Ha Kiierdatoir Gymare. 1 0.5 Haxoxuts miomamm ¢uryp; YcrHbiid https://mathoge.sdamgia.ru/
M300paKEHHBIX Ha; ompoc;;
KJIeT4aToi Oymare; IMpakTHyeckas
HCIIOIB30BaTh pa3OHeHNe; pabora;
Ha YaCTH H JJOCTPOEHUE;;
3.6. | Ilnomanu nono6HBIX Guryp. 2 1 Haxoxuts riomanm noJo6HIX Guryp;; YcrHbiid https://edu.skysmart.r
orpoc;; u/homework/new
[pakTuyeckas
pabora;
3.7. | Beiuncnenue ruiomanei. 2 1 Br1BoaMTH (hOPMYJIBI IUIONIAN BHITYKIIOTO; IMucemennbiid | https://edu.skysmart.r
YeTHIPEXYTONbHIKA Yepe3 ANArOHAIN H yTOI; KOHTPOJIb;; uw/homework/new
MEX/Ty HHMH; ITpakTudeckas
pabora;
3.8. | 3agaum ¢ MPaKTUYECKUM COAEPKAHUEM. 1 0.5 Pewate 3a1aun Ha IUIOIA/b C NPAKTUYECKUM COJIEPKAHUEM;; VYernblit https://mathoge.sdamgia.ru/
omnpoc;;
[IpaxkTuyeckas
pabora;
3.9. | Pemenne 3aga4 ¢ MOMOIIBIO METO/IA BCIIOMOTaTeIbHON | 3 1 Pa3buparh npuMephl HCIOIb30BaHUs BCIIOMOTaTeIbHOM; KonutponbHas | https://edu.skysmart.r
IUIOMIAN IUIOMIAH JULS PEeIICHHS TeOMETPHIECKHX 3a/1a4;; pabota;; u/homework/new
IMpakTHyeckas
pabora;
Hroro no pazneny: 14
Paznen 4. Teopema IIndaropa u Hava1a TPUTrOHOMETPHH
4.1. | Teopema ITudaropa, €€ 10ka3aTeIbCTBO U 2 1 Joka3zsiBaTh TeopemMy Ilucgaropa; YcTHbIi https://edu.skysmart.r
TpPUMEHEHHE. HCTIOI30BATh; 0TIpoc;; w/homework/new
e¢ B IPaKTHIECKHX BEIYHCICHHAX;; ITpakTHyeckast;
3HAKOMHUTBCS C HCTOPHEH Pa3BHTHS T€OMETPHH; pabora;




4.2. | O6parnas Teo pema IIndaropa. 2 0 1 ITpuMeHsATh noy4YeHHbIE 3HAHUS U YMEHUS NIPU PEILICHUH; IMucbmennsiii | https://mathoge.sdamgia.ru/
MPaKTHYECKHX 3a]a4; KOHTPOIIb;;
IpakTyeckas;
pabora;
4.3. | Onpenernexne TPUrOHOMETPHYECKUX QYHKIMIT 2 0 1 DopMyIHpoBaTh ONpeEEIeH s TPUTOHOMETPUYECKHX; YcTHbIi https://edu.skysmart.r
OCTpPOT'O yIJIa, TPHIOHOMETPHYECKHE COOTHOIICHHS B (yHKIMH 0CTPOro yria; ompoc;; uw/homework/new
IPSIMO YTOJIEHOM TPEYTOJIBHUKE. HPOBEPSITh HX KOPPEKTHOCTB;; I[NpakTudeckast;
BBIBOIUTE TPHIOHOMETPHYECKHE COOTHOIICHHS B} pabora;
IPSIMOYTOIEHOM TPEYTOJIbHUKE;
4.4. | OcHOBHOE TPUTOHOMETPHYECKOE TOKIECTBO. 1 0 0.5 Hcnonp3oBath GOPMyIIBI IPUBEACHUS U OCHOBHOE; YcrHbiit https://edu.skysmart.r
TPHTOHOMETPHIECKOE TOXKAECTBO JUISI HAXOXKICHUS; ompoc;; u/homework/new
COOTHOMICHHH MEXLy TPHIOHOMETPHIECKHMH; ITpakTHdeckast;
(YHKIUSAMH Pa3IHIHBIX OCTPHIX YTIIOB; pabora;
4.5. | CooTHOMIEHNS MEXly CTOPOHAMH B PSIMOYTOJIbHBIX 3 1 1 Hccenenosate COOTHOLIEHHS MEXKYy CTOPOHAMH; KonrponbHas; | https://mathoge.sdamgia.ru/
TPEyroJibHUKax ¢ yriamu B 45° u 45°; 30° u 60° B IIPSIMOYTOJIbHBIX TPEYTOJbHUKAX C YITIAMH B; pabora;;
45°u 45°; 30° u 60°;; IpakTuyeckas;
pabora;
HWroro no pasneny: 10
Pa3gen 5. Yrubl B okpy:KHOCTH. BnucaHHbie M onucaHHble YeTbIpexyrojbHuku. KacareiabHble k okpy:kHocTH. KacaHue okpy:kHOCTH.
5.1. | BrincaHHbI€ U IIGHTpaIbHBIE YIJIbI, 2 0 1 DopMynHupoBaTh OCHOBHBIE OIPEAENIEHHUs, CBI3aHHBIC C YTIaMH B Kpyre YcTHbii https://edu.skysmart.r
YTOJI MEXK/y KacaTelIbHOH U XOpIOi. (BIMCAHHBIH yTroJ, NEHTPaIbHBIH yron); 01Ipoc;; u/homework/new
[MpakTuyeckas;
pabora;
5.2. | Yriasl MexIy XOpAaMH U CEKYIIUMHU. 2 0 1 HaxoanTs BnycaHHbIE yTIIIbl, ONMPAIONINECS Ha OHY AYTY, BBIYUCIATH IMucemennsii; | https://mathoge.sdamgia.ru/
YTJIBI C TIOMOIIBIO TEOPEMBI O BIMCAHHBIX yIIaX, TEOPEMBI O BIMCAHHOM KOHTPOJIb;;
YeTHIPEXYTOIBHUKE, TEOPEMBI O IEHTPATLHOM YIJIE; ITpakTHyeckas;
pabora;
5.3. | BrucanHble 1 onucaHHbIe YETHIPEXYTOJIBHUKH, X 2 0 1 HaxoauTb BIUCaHHBIE YIJIBL; VYernblit https://mathoge.sdamgia.ru/
[IPU3HAKU U CBOUCTBA. OITHPAIOLMECS Ha OJIHY; onpoc;;
Iyry; IMpaktuyeckas;
BBIYUCIIATD YIVIbI C TIOMOILBIO TEOPEMBI 0; pabora;
BIIUCAHHBIX yIJIax;
TEOPEMBI O BIIMCAHHOM;
YeThIPEXYTONBHHKE;
TEOPEMBI O LICHTPAJILHOM YTJIE;
5.4. | IlpuMeHeHUEe 3THX CBOWCTB IIPH PELICHUH 2 0 1 Hccnenosars; IMucemennbiid; | https://edu.skysmart.r
reoMeTpUUYECcKUX 3a/jad. B TOM YHCJI€ C HOMOIIBIO IU(PPOBBIX; KOHTPOJIb;; uw/homework/new
PecypcoB; IIpakTideckast;
BIIUCAHHBIC U ONICAHHBIC; pabota;;
YeTHIPEXYTONbHUKH;
BBIBOJUTH UX CBOUCTBA U
IPH3HAKH;
5.5. | B3aumHoOe pacrooKeHHue IBYX OKPYKHOCTEH. 2 0 1 Hcronb30BaTh 3TH CBOMCTBA U MPU3HAKH TIPH PEIICHUH; YerHbiit https://mathoge.sdamgia.ru/
3a71ad;; ompoc;;
ITpakTudeckas;

pabora;




5.6. | Kacanue okpysxHOCTEH. 3 1 Hcnonb30BaTh 3TH CBOMCTBA U MPU3HAKY IPH PEIICHUN 33]a4; KonrponbHas; | https://edu.skysmart.r
pabora;; u/homework/new
IpakTHyeckas;
pabora;

HWroro no paszneny: 13

Pa3znen 6. IloBTropenne, 060011eHHe 3HAHMIA.

6.1. | [loBTOpeHHE OCHOBHBIX MOHATUI U METOJIOB KypcoB 7 | 4 2 PeraTs 3a1aun Ha MOBTOpEHHE, WILTIOCTPUPYIOIIUE CBSI3H MEXKITY YcrHbli https://edu.skysmart.r

U 8 KI1accoB, 0000IeHNE 3HAHHUIL. Pa3IHYHBIMH YaCTSIMH Kypca; o11poc;; w/homework/new

[pakTuyeckas;
pabora;;

HWroro no pasneny: 4

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 315




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Aranacsn JI.C., byry3os B.®., Kagomues C.b. u apyrue, 'eomerpus 7-9 knacc, AKIIMOHEPHOE 00IIECTBO
"UznarensctBo "[IpocBemenue";
BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Junaktnueckue Mmarepuansl. b.I'. 3us, B.M. Meiinep

CamocrosTenbHbIe U KOHTPOJIbHBIC paboThl. M.A. MueHckast

Tematnueckue tectel. T.M. Muiienko, A.Jl. bauakos

Meronnueckue pekomenganuu. JI.C. Atanacss, B.®. byty3os, FO.A. ['na3koB u apyrue

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://edu.skysmart.ru/homework/new
https://mathoge.sdamgia.ru/



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYAOBAHUE

VY4eOHUK, MyJIbTUMEAUNHBINA KOMIBIOTED, IPOEKTOP, KOJIOHKU

OBOPYJAOBAHME VIS TPOBEJAEHUSA JIABOPATOPHBIX U TIPAKTUYECKHUX PABOT

HoyTt0Oyk - pabouee MecTo yueHuKa



MUWHUCTEPCTBO NPOCBEIEHUSI POCCUIICKOI ®EJEPALIUN

MunuctepcTBo o0pazoBanust OMckoii o01acTu

JenapramMeHT 00pa3oBaHusi AIMUHUCTpauuu ropoga Omcka

BOY r. Omcka "Cpennss o0meo0pa3oBareibHas mkosaa Ne 94"

PACCMOTPEHO

PykoBogutens MO

CrpoukoBa T.H.

[Iporokon Ne3
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COI'JTACOBAHO

3aMeCTUTENb TUPEKTOpa
Kopneesa C.A.

[Ipuxka3z Ne
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VTBEPXJEHO
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[puxka3z Ne
Ot «__ » 06 2023r.
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ropox Omck 2023-2024



INOACHUTEJIBHAS 3AIINCKA

OBHIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "BEPOATHOCTDb U CTATUCTHUKA"

Pabouas nporpamma no yue6HOMy Kypcy "BeposiTHOCTB 1 cTaTUCTHKA" JUIsl 00yYaromuxcsi 8 KJIaccoB
pa3paboTaHa Ha ocHOBe DeiepalIbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAapTa OCHOBHOTO O0ILEro
00pa3oBaHus ¢ yUETOM M COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEIBABIIEMBIX K MATEMAaTHUECKOMY
00pa3oBaHMIO, U TPAIULIUA POCCUIICKOTO 00pa3oBaHus, KOTOPhIE 00ECIIEYNBAIOT OBJIAJICHNE KITFOUEBBIMU
KOMIIETEHIIMSIMH, COCTABIISIOIIMMH OCHOBY JIJISl HETIPEPBIBHOTO 00pPa30BaHMUs M CaMOPa3BUTHSI, a TAKKE
[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO 1 TIO3HABATEIILHOTO Pa3BUTHA oOydarommxcs. B mporpamme
YUTEHBI UJIeU U TIoJI0KeHUsT KoHIenuu pa3BUTHS MaTeMaTHYeCKoro oopa3oBanus B Poccuiickoii
®enepanun. B samoxy nudposoit Tpanchopmanmu Bcex cep 4enoBeuecKou NeATeTbHOCTH HEBO3MOXKHO
CTaTh 0OPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOi MaTeMaTHUYECKON MOATOTOBKHU. YK€ B IIKOJIE
MaTeMaTHKa CITy>KUT OTMIOPHBIM MPEIMETOM IS U3YUSHHSI CMEXKHBIX TUCLUHUIUIMH, a TIOCJe IIKOJIbI pealbHOU
HEOOXOAMMOCTHIO CTAHOBUTCSI HEMIPEPHIBHOE 00pa30BaHME, UTO TPeOyeT MOTHOIEHHOW 0a30BOM
0011eo0pa3oBaTeabHON MOATOTOBKH, B TOM YHCIIE U MATEMAaTUYECKOW. DTO 00YCIOBIEHO TE€M, UTO B HAILU
JTHU pacTET yucio npodeccuil, CBSI3aHHBIX C HEMTOCPECTBEHHBIM IPUMEHEHHEM MaTeMaTHKU: U B cepe
HSKOHOMUKH, U B OM3HECE, U B TEXHOJIOTMYECKUX 00JIacTAX, U AaKe B TyMaHUTapHbIX chepax. Takum
00pa3oMm, KpyT UIKOJILHUKOB, AJI1 KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAUMMbIM MPEIMETOM, PACHIUPIETCS.

[IpakTuueckas moae3HOCTh MaTEMATHKU O0YCIIOBJIEHA TEM, YTO €€ MPEIMETOM SBISIOTCS
(dbyHIaMeHTallbHbIE CTPYKTYPBI HAIIETO MUPA: MPOCTPAHCTBEHHBIE ()OPMBI U KOJIMUYECTBEHHBIE OTHOIICHUS OT
MPOCTEHIINX, YCBAaUBAEMBIX B HEMOCPEJICTBEHHOM OIIBITE, A0 AOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX AJIs
pa3BUTHS HAYYHBIX U MPUKIAJAHBIX Ueil. be3 KOHKpeTHBIX MaTeMaTHUeCKUX 3HAHUH 3aTPyAHEHO TOHUMaHUE
MIPUHIIUIIOB YCTPOWCTBA U UCTOIH30BAaHUS COBPEMEHHON TEXHUKH, BOCIPUATHE U HHTEPIIPETALUS
pa3zHo00pa3HON COLMATBHON, IKOHOMUYECKOM, MOMUTHYECKON nHbopMauu, ManodppexTuBHa
MOBCEIHEBHAS MTPAKTUIECKasl IeATeIbHOCTh. KaxkIoMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBITIOIHATD
pacuéThl U COCTABIATH AITOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYIIBI, BIAJETh MPAKTUIECKUMU MPUEMaMuU
reOMETPUUYECKUX U3MEPEHUN U TIOCTPOEHUH, YNTaTh MHPOPMAIIHIO, TPEACTABICHHYIO B BUIE TaOIUII,
JUarpamMm U rpaduKoB, )KUTh B YCIOBHSIX HEONPEAECNEHHOCTH U MIOHUMATh BEPOSTHOCTHBIN XapakTep
CITy4aiHBIX COOBITHIA.

OnHOBpPEMEHHO C paclIMpeHreM chep NpUMEHEHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooiiee
Ba)KHBIM CTAHOBHUTCS MaTEMaTHUYECKHI CTUJIb MBIILJICHUS, POSIBISIFOIIUNACS B OMPEEIEHHBIX YMCTBEHHBIX
HaBbIKax. B mporecce n3yueHust MaTeMaTUKU B apceHall MPUEMOB M METOI0B MBIIIUIEHUS YEJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCS MHIYKIMS U A€AYKIKs, 0000IeHIe U KOHKpETH3allHs, aHAJIU3 1
CHHTE3, KJaccu(uKaIusa U cUcTeMaTH3alus, abctparupoBanre 1 aHaiorusi. OObEeKThl MaTeMaTHYECKUX
YMO3aKIIOYeHUH, NTpaBUiia UX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX OCTPOCHUH,
CHOCOOCTBYIOT BbIpabOTKe yMeHHUs1 (POPMYIHPOBATH, OOOCHOBHIBATh U JIOKA3bIBATh CYXK/ICHUS, TEM CAMbIM
pa3BUBAIOT JIOTHUECKOE MBIIIUIEHUE. Beaymias poib NpuHaAIeKUT MaTeMaTHKe U B JOPMHUPOBAHUU
AITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS ¥ BOCITUTAHUYM YMEHUH 1eHCTBOBATH 1O 3aJJaHHBIM aJITOPUTMAaM,
COBEpILIEHCTBOBATh U3BECTHHIE M KOHCTPYHPOBATh HOBHIE. B mpoliecce perieHus 3a1a4 — OCHOBOW yueOHOM
JeSITeTLHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TaK)Ke TBOPUYECKasi U MPUKJIIaHAS CTOPOHBI
MBIIICHHS.

OOyuenue MaTemMaTuke AT BO3MOKHOCTD Pa3BUBATh y 00YYAIOLINXCS TOUHYIO, PALIMOHATIBHYIO U
MH(POPMATUBHYIO peub, YMEHHE OTOMpATh HanboJee MOAXOIAIINE SI3bIKOBBIC, CHMBOJIMUYECKUE, TpaduuecKre
CPEeICTBa ISl BRIPAKEHUS CY>KICHUN U HATJIHOTO MX MPEICTABICHUSI.

Heo0xoauMbpIM KOMIIOHEHTOM 001IIeH KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 001Iee 3HAKOMCTBO

C MCTOJaMU IIO3HAHU I[GflCTBHTCJIBHOCTH, mpeacCTaBJICHHUE O MPCAMETC U METOAAX MATCMATHKHU, UX OTJIMUHH



OT METOJIOB JIPYTMX €CTECTBEHHbIX U TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX NPUMEHEHUSI MaTEMaTHKH JUIs
peleHHs HayYHbIX U MPUKIaHbIX 3a/1a4. Takum o0pa3oM, MaTemMaTudeckoe 00pa3oBaHHE BHOCUT CBOM
BKJIa/1 B OpMHUpOBaHUE OOILEH KyJIbTYpPbI YeJIOBEKa.

W3ydenue MaTeMaTUKU TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YEIOBEKA, TIOHUMAHUIO
KPacoThl M U3SIIECTBA MATEMAaTHUECKUX PACCYKICHUN, BOCIPUATHIO T€OMETPUYECKUX (OPM, YCBOCHHIO
UJEU CUMMETPHH.

HEJIX U3YYEHUS YYEBHOTI'O KYPCA

B coBpemeHHOM 11IM()POBOM MUPE BEPOSATHOCTH U CTATUCTHKA IPH 0OPETat0T BCE OOJIBIIYIO 3HAUUMOCTD,
KaK C TOUKH 3PCHUsS MPAKTUUECKUX MPUIIOKEHUH, TaK U UX POIU B 00pPa30BaHUU, HEOOXOJUMOM KaKIOMY
yenoBeKy. Bo3pacraer uucio npodeccuii, mpu oBiIaieHUN KOTOPBIMU TpeOyeTcst Xxoporiasi 6a3oBast
MOJITOTOBKA B 00JIACTH BEPOSITHOCTH M CTATUCTHKH, TaKasl MOATOTOBKA BayKHA JJISI IPOIAOKCHHUS
00pa3oBaHUs U ISl YCHENIHON MpodeCCHOHATBHON Kaphephbl. KakIblil 4eI0BeK MOCTOSHHO MPUHUMAET
pelIeHHs Ha OCHOBE UMEIOIIMXCS Yy HETO TaHHBIX. A It 000CHOBAaHHOTO NMPHUHSTHUS PELICHUS B YCIOBUSIX
HEeJ0CTaTKa WK U30bITKa HH(POpMAIKH HEOOXO0IMMO B TOM YHKCIIE XOPOIIO chOPMUPOBAHHOE BEPOSITHOCTHOE
U CTAaTUCTUYECKOE MBIILIJICHHE.

HMeHHO MO3TOMY OCTpPO BCTalla HEOOXOIUMOCTh CHOPMUPOBATH Yy 00yUarOMXCcs (QyHKIIMOHATBLHYIO
IPaMOTHOCTbB, BKJIFOYAIOIIYIO B €05l B KAUECTBE HEOTHEMJIIEMOI COCTABISIONICH YMEHUE BOCIPUHUMATD U
KPUTUYECKH aHAIM3UPOBATh HH(OPMAIHUIO, TPEJICTABICHHYIO B Pa3IMUHBIX (OpPMax, TOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTUX peabHBIX POLIECCOB U 3aBUCUMOCTEN, IPOU3BOAUTH IIPOCTEHIIINE
BEPOSITHOCTHBIE pacu€Thl. 3HAKOMCTBO C OCHOBHBIMH MIPUHIIUIIAMU cOOpa, aHAIHM3a U TPeACTaBICHHUS
JAHHBIX U3 Pa3IHMYHBIX chep KU3HU 00IIECTBA U TOCYAapCTBA MPUOOIIaeT 00yJaromuxcs K 00IIeCTBEHHBIM
uHTEepecaM. V3ydeHne 0CHOB KOMOMHATOPUKH pa3BUBACT HABBIKM OpraHU3aluy nepedopa u moacyéra yncia
BapHaHTOB, B TOM YHCJI€, B IPUKIAAHBIX 3a/1a4yaX. 3HAKOMCTBO C OCHOBaMH Teopuu rpa)oB co31aéT
MaTeMaTHIeCKUi pyHAaMEeHT JUTst (POpMUPOBAHHS KOMIETEHIIUH B 001acTH HHPOPMATHKU 1 TUPPOBBIX
TexHosoruii. [IoMrMo 3TOTO, MPU U3YUEHNN CTATUCTUKH U BEPOSITHOCTH 00OTAMIAIOTCS TPEICTABICHHS
YYaIIUXCsl 0 COBPEMEHHON KapTHHE MUPA U METOJIaX €ro MCCieI0BaHus, POPMHUPYETCS IOHUMaHUE POITH
CTaTUCTHUKH KaK UCTOYHHUKA COLIMATIbHO 3HAYUMON MH(OPMALINY U 3aKJIabIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIIICHHUS.

B cooTBeTcTBHY C JaHHBIMU LIETSIMU B CTPYKTYpe IporpaMmsel yueGHOro Kypca «BeposiTHOCTb U
CTaTHCTHUKa» OCHOBHOM LIKOJIBI BBIJIEICHBI CIEAYIONINE COAEPKATEIbHO-METOANUECKUE JTUHUU:
«IIpencraBneHue NaHHBIX U ONUCATENIbHAS CTATUCTUKAY; «BeposaTHOCTDY; « DIeMEHThl KOMOMHATOPUKNY;
«BBenenue B Teopuio rpadony.

Copepxanue nuHun «IIpencraBienne qJaHHBIX U OMKMCATEIbHAS CTATUCTUKA» CITY>KUT OCHOBOM ISt
(dbopMHPOBaHUS HABBIKOB pabOThI ¢ MH(OpPMALIMEN: OT YTEHHS U HHTEpIpeTali HHpopManuu,
IpeJIcCTaBlICHHOM B Ta0auIax, Ha Juarpammax u rpadukax a0 coopa, mpeICTaBiIeHHs U aHAINU3a JJAHHBIX C
MCIIOJIb30BaHUEM CTATUCTUYECKUX XapaKTEPUCTHK CPEIHUX U paccenBaHus. PaboTas ¢ TaHHBIMU,
oOy4arolyecs: y4aTcsl CYUUThIBATh U UHTEPIIPETUPOBATH JaHHBIE, BBIIBUTaTh, apTYMEHTHUPOBATh U
KPUTHKOBATh MPOCTEUIINE TUIIOTE3bI, Pa3MBIIIATH HaJ (paKTOpamu, BHI3BIBAIOUIMMHI U3MEHUYUBOCTD, U
OILICHUBATh UX BIMSHHE HA pacCMaTPUBAEMbIE BEIMYUHBI U MpoOIiecChl. IHTYUTUBHOE MpeICcTaBICHHE O
CIy4ailHOM M3MEHYMBOCTH, UCCIIEAOBAHNE 3aKOHOMEPHOCTEN U TEHICHIIMN CTAHOBUTCS MOTUBUPYIOLIEH
OCHOBOI1 JIJ1s1 U3yUeHUsI TEOPUH BeposiTHOCTEH. bosbiioe 3HaueHue 3/1ech UMEIOT MPaKTUYECKUE 3aJJaHusl, B
YACTHOCTH OMBITHI C KJIIACCUYECKUMH BEPOSITHOCTHBIMU MOJIEIISIMHU.

[ToHsiTHE BEpOSITHOCTH BBOJUTCS KaK Mepa MpaBaonoAo0us ciydyaiiHoro coobitTust. [lpu uzydenuu kypca
o0y4aroIrecs: 3HaKOMSATCS C MPOCTEUITUMU METOAAMH BHIYHCIICHUS BEPOSTHOCTEH B CIIyYaiHbBIX
HKCIIEPUMEHTAX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU UCXOJAAMH, BEPOITHOCTHBIMU 3aKOHAMU
MO3BOJIAIOIIMMU CTaBUTh U pPelIaTh Oojiee CI0XKHBIE 3a/1aul. B Kypc BXOAST HadallbHbIE IPEACTABICHUS O



CJ'Iy‘-IEIﬁHBIX BCJIMYNHAX U UX YHUCJIOBBIX XapPAKTCPUCTUKAX. Taxxe B paMKax 3TOro KypcCa OCYyICCTBIIACTCA
3HAaKOMCTBO 06yqa101u14xcs[ C MHOXXECTBAMU U OCHOBHBIMU OIICpalIUAMHA HAJl MHOKECTBAMHU,
paccMaTpuBaAOTCA NPUMEPBI IPUMCHCHUA [UIA PCIICHUS 3a/1a4, a4 TAKIKC UCIIOJIB30BAHUS B IPYTHUX
MAaTEMAaTUUCCKUX KypCax U y‘le6HLIX npeamMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B 8 xnacce nzyqaercs kypc «BepoaTHOCTb U CTaTUCTHKA», B KOTOPBIN BXOIAT pasnensl: «lIpencraBienue
JTAHHBIX M ONMCATENIbHAS CTATUCTHKA»; «BeposTHOCTE»; «DNneMeHThl KOMOUHATOPUKIY»; «BBeneHue B
Teopuio rpadosy. Ha n3ydyenue naHHoro kypca oTBoAuT | yueOHbIH yac B Heslento, Bcero 34 yueOHbIX yaca B

ron.



COJAEP)KAHUE YYEBHOI'O KYPCA "BEPOATHOCTDb U CTATUCTHUKA"

[IpencraBneHue JaHHBIX B BUAE TAOJIUL, 1UarpaMM, rpadukoB. MHOXECTBO, 3JIEMEHT MHOXECTBA,
noaMHOXecTBO. Onepanuu HaJl MHOXKECTBaMU: 00beIMHEHNUE, IIepeceueHue, fonoaHeHue. CpolicTBa
orepanuil HaJl MHOKECTBAaMU: IEPEMECTUTENILHOE, COUETATENbHOE, PACIIPEAEIUTEIbHOE, BKIIOUSHHUS.
Hcnonp3oBanue rpaduyeckoro npeacTaBIeHUs] MHOXKECTB JIJIsl ONMCAHUS peabHBIX MPOLIECCOB U SIBICHUM,
IIPU pPEIIeHUH 3ajay.

N3mepenue paccenBanus AaHHbIX. Jlucnepcus U CTaHAAPTHOE OTKIOHEHUE YHCIOBBIX HAOOPOB.
Jwnarpamma paccenBaHusl.

DnemeHTapHbIe COOBITHS ciy4yaiiHoro onbita. CinydaiiHble coObpiTUs. BeposaTHocTH cOObITHI. OMBITHI C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUAMHU. CityyaiiHbll BEIOOD. CBSI3b MEXK/1y MaJIOBEPOSTHBIMU U
MIPAKTUYECKH JOCTOBEPHBIMU COOBITUSMU B IPUPOJIE, OOIIECTBE U HAYyKe.

HepeBo. CBoMCTBa AEPEBbEB: EAMHCTBEHHOCTh MMYTH, CYILIECTBOBAHUE BUCSYEH BEPIIUHBI, CBSI3b MEXITY
YHCIIOM BepUIMH U yrciioM pédep. [IpaBuno ymHoxkeHus. Pemienune 3aa4 ¢ moMoIbio rpagos.

[TpoTtuBononoxubie coObITHA. InarpamMmma Ditnepa. O0beTMHEHHE U TTepeceueHrne COOBITHH.
HecoBmectHbie coObITHS. DOpMyITa CIIOKEHHS BEPOSITHOCTEH. Y ClI0BHAsI BEpOSITHOCTh. [IpaBuiio
ymHokeHusi. HezaBucumsbie coObitus. [IpencraBnenue skcnepumMenTa B BUe AepeBa. Pemienue 3agau Ha
HAaXO0KJICHHUE BEPOSITHOCTEN C 110 MOIIBIO AEpeBa CIIy4ailHOro 3KCIIEPUMEHTA, Iuarpamm Jiliepa.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

OcBoenue yaeOHOT0 Kypca «BeposITHOCTh U CTaTUCTHKa» JTOJHDKHO 00€CIIeunBaTh TOCTHIKCHNE Ha YPOBHE
OCHOBHOI'O O6HICFO O6pa30BaHI/15[ CICAYIOIUX JUIYHOCTHBIX, MCTAIIPCAMETHBIX U ITPCIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE PE3yJIbTaTHl OCBOCHHS MIPOTPaMMBbl y4€OHOTO Kypca «BeposiITHOCTh U CTaTUCTHKAY
XapaKTePU3YIOTCS:

IIaTproTHyeckoe BOCIUTAHUE:

MPOSIBJICHUEM MHTEpEca K MPOLIJIOMY U HACTOSIIIIEMY POCCHICKON MaTEMAaTHKH, [ICHHOCTHBIM OTHOIIICHUEM
K JIOCTHXKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K UCITOJIb30BAHUIO 3TUX
JIOCTYDKCHHUH B IPYTHX HAayKax M MPUKIAJIHBIX cepax.

I'pa:knanckoe ¥ TyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTBIO K BBHITIOJIHEHHIO 00S3aHHOCTEH rpakIaHNHA M pPeaTu3alliy €ro MpaB, MPEJCTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3ITUYHBIX CTPYKTYP, SBICHHM, MPOIEAYP TPaXKIAHCKOTO
obmrecTBa (BBIOOPHI, OIIPOCHI U TIP.);

TOTOBHOCTBIO K 00CYXACHHUIO STUYCCKUX MPOOJIEM, CBI3aHHBIX C MPAKTUYCCKUM ITPUMEHEHUEM
JIOCTYDKCHUH HAYKH, OCO3HAHHEM BaKHOCTH MOPATbHO-3TUYECKUX TMTPUHITUIIOB B JACATEIHBHOCTH YIEHOTO.

TpynoBoe BocniuTaAHUE:

YCTaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHUH MPAKTHUYECKUX 3a7a4 MaTeMaTHUYECKOW HAIPaBJIEHHOCTH,
OCO3HAaHHWEM BOKHOCTH MaTEMaTHYECKOT0 00pa30BaHUs Ha MIPOTSHKEHUH BCEH JKU3HU IS YCIIEITHOM
po¢eCCHOHAIBHON JEATETLHOCTH M PA3BUTHEM HEOOXOMMBIX YMCHUH;

OCO3HAaHHBIM BBIOOPOM U MTOCTPOCHUEM UHAMBHUIYAIbHON TPAEKTOPUU 00pa30BaHMs U KU3HEHHBIX TJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

cTreTnyecKoe BOCIIUTAHNE:

CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY U ACTETUYECKOMY BOCIPUATHIO MaTeMaTHYEeCKIX 00BEKTOB, 3a/1a4,
pelIeHuni, pacCcyXAeHHI; YMEHHIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOI0 MO3HAHUSA:

OpHUEHTAIINEH B JEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKa, MPUPOIBI U 00IIeCTBA, TOHUMaHUEM MaTeMaTUYECKON HayKu Kak
cepsl 4eoBeUYeCKON AESITETbHOCTH, ITANOB €€ PA3BUTHUS U 3HAYUMOCTH JJIsI Pa3BUTHUS [IUBUIIH3AIINH;
OBJIaICHUEM SI3bIKOM MAaT€MATHKU U MAaTEMAaTUYECKON KyJIbTYpOH KaK CpeICTBOM MTO3HAHUS MUPA;
OBJIa/ICHHEM MPOCTEHITMMHU HABBIKAMH HCCIIE/I0BATEIbCKON JEATEIbHOCTH.

dusnyeckoe BocNuTaHue, OPMUPOBAHNE KYJIbTYPbI 310POBbS M SMOLUOHAIBHOI0 0J1IArONOJIYYMsI:

TOTOBHOCTBIO MPUMEHSITh MaTEMAaTUYECKHUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBbsI, BEICHHS 3JOPOBOTO
oOpas3a )xu3HH (310pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHSATUH U OTABIXA, PETYyIIsApHas pu3ndecKas
aKTUBHOCTH); C(HOPMHUPOBAHHOCTHIO HABBIKA pe(IEeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO kKe
npaBa JApyroro 4ejaoBeKa.

IKo0J0rn4ecKoe BOCIUTAHHE:

OpHUEHTAIINEH Ha TPUMEHEHNUE MAaTeMAaTUYECKUX 3HAHUM [Tl PEIICHHUS 33/1a4 B 00JIACTH COXPAaHHOCTH
OKPY’KaIoIIeH cpe/ibl, JIAHUPOBAHUS MTOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKpYKarolen
Cpellbl; OCO3HAHUEM TII00AILHOTO XapaKTepa YKOJIOTHYECKUX MPOOIeM U IMyTeH UX PEIICHHUS.

JIMYHOCTHBIE pe3yjabTaThl, 06ecneqHBamume aanTranuio oﬁyqalomerom K USMCHAIOIITUMCSH
YciaoBuaM COIMAIBLHOH U HpHpOI[HOf/'I Ccpeabl:

— TOTOBHOCTBIO K HeﬁCTBHHM B YCIIOBHAX HeOHpeI[eJ'IéHHOCTI/I, IMOBBIIICHUIO YPOBHA cBOEH



KOMIICTCHTHOCTU YCPE3 MPAKTUUCCKYIO ACATCIBHOCTD, B TOM YHUCJIC YMCHUC YUUTBHCA Y APYTUX J'IIO,I[CI\/'I,
HpI/IO6peTaTL B COBMECTHOH JIeSITETLHOCTH HOBBIS 3HAHUA, HABBIKH 1 KOMIICTCHIIUA U3 OIIbITA APYTHUX;

— H606XOI[I/IMOCTBIO B (l)OpMI/IpOBaHI/II/I HOBBIX 3HaHPII>i, B TOM 4YHUCJIC (pOpMy.]'II/IpOBaTB nacu, mOHATHA,
TUIIOTE3bI 00 00BEKTAX U SABJICHUSAX, B TOM YUCJIC paHCC HC U3BCCTHLIX, OCO3HABATH I[G(I)I/II_II/ITBI
COOCTBEHHBIX 3HAHHUM M KOMHCTCHTHOCTCﬁ, IJIaHUPOBATb CBOE Pa3BUTHC;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCTIPUHUMATEH CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TPEOYIOUINI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIIEHUs U ASUCTBUS, (HOpMyTUpOBaTH
U OLEHUBATh PUCKU U MOCIIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3yIbTaThl OCBOSHUS IPOrpaMMBbl yueOHOTro npeaMeTa « BeposTHOCTh U CTaTUCTUKA»

XapaKTECPUIYIOTCA OBJIAACHUEM YHUBEPCATIbHbIMU RO3HA6AME/IbHbBIMU 061207’)’161/[/%1/11/{, YHUBepcaatbHoviMu

KOMMYHUKamMu6eHbIMU oeticmeusmu U YHUBEPCAIbHbIMU PeCYIAMUCHBIMU oelicmeusmi.

1) YnusepcanvHnovle no3nasamensusie oeticmsusi obecneuusaiom gopmuposarue 6a308vixX KOCHUMUBHBIX

npoyeccoes o6yqai0u;uxc;z (OCGO@HM@ Memooo8 NO3HAHUS OKpYyatcarnomweco mupa, npumeHerue 102u4eCcKux,

uccuedosamenbCKux onepayuil, ymenull pabomams ¢ ungopmayueii).

Ba3oBble Jjornueckue neiicTBUA:

— BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHYECKIUX OOBEKTOB, MTOHITHH,
OTHOIIECHUN MEXY HOHATHAMHE; (HOPMYITUPOBATH ONPEIEICHUS TOHATHIA; yCTaHABINBAThH
CYUIECTBEHHBIN MPU3HAK KITaCCU(PUKAIINH, OCHOBAHUS JJIs1 0000IEHHS U CPAaBHEHHS, KPUTEPHU
IIPOBOAMMOIO aHAJIN3A;

— BOCIPUHUMATh, OPMYJIUPOBATH U NPe0OPa30BIBATH CYKJIEHUS: YTBEPAUTEIbHBIE U

OTpULATCIIBHBIC, CINHUYHBIC, YACTHBIC U 06IlII/Ie; YCJIOBHBIC,

— BBIABJIATh MATCMATHYCCKUC 3AKOHOMCPHOCTH, B3aUMOCBA3U U ITPOTHUBOPECUN B (1)aKTaX, JaHHBIX,
Ha6J'II021€HI/I${X N YTBCPXKACHHUAX, MPEATIAraTb KpUTCPUHN JIS1 BBIABIICHUA SaKOHOMepHOCTeﬁ u

MIPOTUBOPEUUI;

— JACJIaTb BBIBOJbLI C UCIIOJIb30OBAHUCM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U HHAYKTUBHBIX

YMO3aKIIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

— Ppa30upaTh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHHUH (IIpsIMbIE U OT IPOTUBHOTO), IPOBOJAUTH
CaMOCTOSITENIbHO HECIIOKHBIE TOKa3aTeIbCTBA MaTeMaTHUECKHX ()aKTOB, BBICTpanBaTh ApryMEHTAIHIO,

MIPUBOJIUTH PUMEPHI U KOHTPIPUMEPHL; 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

— BbIOMpaTh crioco0 peleHus yueOHol 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELLEHUS,
BbIOMpPATh HaHOOJIEE MOIXOAAIMMI ¢ YYETOM CaMOCTOSITENBHO BBIIACICHHBIX KPUTEPUEB).

Ba3oBble ncciie1oBaTe/ILCKHeE JeiiCTBUA:

— HCIOJIB30BaTh BOMPOCH! KaK UCCIIeI0BATENbCKII HHCTPYMEHT MO3HAHUS;, (POPMYIMPOBATH BOIIPOCHI,
(ukcupymoue npoTUBOpedre, MpodieMy, CaMOCTOATEIHLHO YCTaHABIMBATh UICKOMOE U IaHHOE,
(hopMUpOBaTh TUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHHUE;

— TPOBOIMTH IO CAMOCTOSATEIBLHO COCTABIICHHOMY IUIAHY HECIIOKHBIM SKCIIEPUMEHT, HEOOJIbIIIOE
UCCJICIOBAHKE M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, 3aBUCUMOCTEH 00bEKTOB
MEXIy COOOI;

— CaMOCTOSITENIbHO (GOpMYITHUPOBAaTh 0000IIEHHUS U BHIBOABI IO Pe3yJIbTaTaM MPOBEAEHHOTO



HaOJIIOICHNS, UCCIICIOBAHUSI, OIICHUBATH JOCTOBEPHOCTD MOJTYYEHHBIX PE3yIbTaTOB, BHIBOJIOB H
000011IeHHI;

— IMPOTrHO3HUPOBATH BO3MOKHOC PAa3BUTHUC IMPOLECCA, a TAKIKC BbIABUT'ATh ITPCATIOIIOKCHHUA O €TI0
Pa3BUTHHU B HOBBIX YCJIOBUX.

PatGora ¢ undopmaunmeii:

— BBISBJIATH HEIOCTATOYHOCTH U U30BITOYHOCTH MH(POPMAIUH, TAHHBIX, HEOOXOAUMBIX IS PEIICHUs
3a1a4H;

— BBIOMpATh, AaHAIM3UPOBATH, CUCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH MH(OPMAIIHIO pa3IMYHBIX
BUJIOB U (JOPM IMIPEICTABICHHUS;

— BBIOMpaTh hopMy npencTaBieHUs] UH(OPMAIMH U WIUTIOCTPUPOBATH PEeIIaeMble 3a7a4l CXeMaMH,
JrarpaMMaMH, HHOU TpaduKoi 1 UX KOMOMHAIUSIMH;

— OLEHHMBATh HAIEKHOCTh HH(POPMAIIUU IO KPUTEPHSIM, TPEATIOKEHHBIM YUUTEIIEM HITU

c(hOpMYJIUPOBAHHBIM CAMOCTOSITEITHLHO.

2) VHhueepcanvnvlie KommyHukamueHwle oelicmeus 0becneuusarom cqhopmupo8anHOCms COYUATbHbIX
HABLIKOB 00YUAIOUJUXCHL.
OO0menne:

— BOCIIPpUHUMATh U Q)OpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBHUU C YCIIOBUAMU U LECTIAMU OGH.[CHI/ISI;
SICHO, TOYHO, T'PAaMOTHO BBIPAXKATh CBOIO TOYKY 3PCHUS B YCTHBIX U MMCbMECHHBIX TCKCTAX, 1aBaTh

MOACHCHMUS 110 X0y PCIICHHA 3aJa4i, KOMMCHTUPOBATH HOqueHHBIfI PE3YIbTAT,

— B X0JI€ 00CY»€HHUsI 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMON TEMbI, IPOOJIEMBI, pelIaeMoii
3aJ1a4M, BHICKA3bIBAaTh UJI€U, HAIIEJIEHHBIE HA TIOUCK PEIICHHUS; COMOCTABIISATh CBOU CYKICHHUS C
CYKICHUSIMH JIpYTHX YUYaCTHUKOB JAMAJIOra, OOHApy>KUBATh pa3IMuue U CXOJICTBO MO3ULINI; B
KOPPEKTHOH Gopme (HopMyITHUpOBATh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

— MPEICTABIATH PE3YJIbTAThl PEIICHUS 3a]]a4H, SKCIICPUMEHTA, UCCIISIOBAHUS, TTPOCKTA;
CaMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYTUICHUS ¢ YIETOM 3a/1a4 MIPE3CHTAUMA U 0OCOOCHHOCTEN
ayJIUTOPHH.

CoTpyannuecTBo:

— IOHMWMAThb U UCIIOJIB30BAaTh NPECUMYIICCTBA KOMaH)IHOﬁ n I/IHI{I/IBI/IHY&]’IBHOﬁ pa6OTI)I IIpu pCUHICHUA
yqe6HI)IX MaAaTEeMaTUYCCKUX 3aJa4,

— MNPUHHUMATH LeJIb COBMECTHOMN JESITeIbHOCTH, TUIAaHUPOBATh OPraHU3aI[MI0 COBMECTHOM padoThI,
pacrpenensaTh BUAbI paboT, JOrOBapUBaATHCS, 00CY)AaTh MPOIECC U PE3yJIbTaT padoThl; 00001IaTh
MHEHHS HECKOJIbKUX JTFOJICH;

— ydYacTBOBATh B IPYIIOBEIX opMax paboThI (00CYX)aeHUSI, 0OMEH MHEHHSIMH, MO3TOBBIC IITYPMBI 1
ap.);
— BBINIOJTHATH CBOIO YacTh PabOTHI U KOOPIMHUPOBATH CBOM JACUCTBUS C APYTUMH WICHAMH KOMaHIbI,

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUN MPOAYKT [0 KPUTEPHSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJCHCTBUSL.

3) Vuueepcanvhvie pezyisamusHble Oelicmsusi 00ecneuusaom Gopmuposanue CMoviCi08blX YCMAHOBOK U
JHCUSHEHHBIX HABBIKOG TUYHOCTIUL.

Camoopranuzanusi:



CaMOCTOSITEJIbHO COCTABIISATh IUIAH, aJITOPUTM PELleHHs 3a]1aui (MM €ro 4acTh), BBIOUPATh CI1oco0
peleHus ¢ y4€TOM UMEIOIIMXCSl pECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIIeHU ¢ y4éTOM HOBOW HHpOpPMALIUH.

CaMOKOHTPOJIb:

— BJIaJIETh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIPOIIecca U pe3ysIbTaTa PeIIeHUs
MaTeMaTUYEeCKOM 3a1adu;

— MPEABUIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PEILICHNH 3a/1a4¥, BHOCUTh KOPPEKTUBHI B

JCATCIIBHOCTh HA OCHOBE HOBBIX O6CTOHTGHBCTB, HaﬁjleHHBIX OIHI/I60K, BBISIBJICHHBIX pr,)lHOCT@fI;

— OILICHMBATh COOTBETCTBUE PE3yJIbTaTa JeATEIbHOCTH TOCTABICHHOM LIEJU U YCIOBUSAM, OOBSICHATH
MIPUYMHBI JOCTHKEHUS WM HEJAOCTYXKEHUS LEIH, HaXOAUTh OMIMOKY, 1aBaTh OLICHKY IPHOOPETEHHOMY
OTIBITY.

IMPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHbIe pe3ysibTaThl OCBOEHUS Kypca «BeposaTHOCTb U CTaTUCTHKa» B 8 KJIacCe XapaKTEPU3YIOTCS
CIIEIyIOIIMMH YMEHUSIMHU.

— MW3Bnekats 1 mpeoOpazoBbIBaTh HHPOPMAIIHIO, IPEACTABICHHYIO B BUIE TaOIUII, IUarpaMM,
rpaduKoB; MPEACTaBIAThH JAHHbBIE B BUIE TAOIUII, 1UarpaMM, rpaduKoB.

— OnuceIBaTh JaHHBIE C TTOMOIIBIO CTATUCTHUECKUX TOKa3aTeNlel: CpeTHUX 3HAUCHUN U Mep
pacceuBanus (pa3mMax, JUCTIEPCUS U CTaHJAPTHOE OTKIOHEHHE).

— HaxoauTb 4acTOThI YUCIOBBIX 3HAYEHHUI U YaCTOTHI COOBITHIA, B TOM YHCIIE IO Pe3yJIbTaTaM
W3MEPCHHUI 1 HaOJIIOICHU.

— Haxoautb BCPOATHOCTHU CJ'Iy‘IEIfIHBIX COOBITHH B OIbITax, 3Has BEPOATHOCTH IJICMCHTAPHBIX
CO6bITHI>1, B TOM YHCJIC B OIIbITaAX C PABHOBO3MOKHBIMU 3JICMCHTAPHBIMU COOBITHSIMH.

— Hcnonp3oBaTh Fpaq)I/I‘ICCKI/Ie MOJCIIN: ACPEBO CHy‘I&fIHOl"O OKCIICPUMCHTA, IUarpaMMbl Bﬁnepa,
quciaoBad rnmpgamas.

— OHepI/IpOBaTB MOHATHUAMU: MHOXKCCTBO, ITIOAMHOKCCTBO; BBIIIOJIHATH OIICpALIUN HAaJl MHOKECTBAMMU:
O6’BCI[I/IHCHI/IC, NepeceuCHuc, JOMOJIHCHUC, IICPCUUCIIATE 3JICMCHTBI MHOKCCTB,; IPUMCHATH CBOMCTBaA
MHOXKCCTB.

— Hcnonp3oBaTh rpaqmqecxoe MMpEACTAaBJICHUC MHOXCCTB U CBs3e MCKAY HUMU UIsL OITMCAHU
IponeccoB u HBHGHHﬁ, B TOM YHCJIC IIpHU PCIICHHUHU 3a/1a1 U3 APYTUX y‘{e6HLIX mpeaAMETOB U KYypCOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

n/n

HaumeHnoBanme pa3ieioB U TEM MPOrpamMmabl

KoandecTBo yacoB

BCEero

KOHTPOJIbHbIE
padoThI

NpaKTHYeCKne
padoThI

Jlara
H3Yy4eHUs.

Buabl 1esiTeJbHOCTH

Bunapbl,

¢opmbl
KOHTPOJIs1

JJIeKTPOHHBIe (I (PPOBLIE)
obpa3oBaTesIbHbIe PeCypChI

Pa3n

e 1. [loBTopenue kypca 7 kjacca

1.1.

an}ICTaBJ’ICHHC JAHHBIX.

HOBTOpﬂTB HU3Y4YE€HHOC U BBICTPAUBATH CUCTEMY 3HaHI/II\;L;

YeTHbrit
orpoc;

YuebHuK 1o TeopHu
BEPOSITHOCTEH
(newasp.omskreg.ru/probability
BupryansHas 1adopaTopus
TEOpUH

BEPOATHOCTEH H CTATUCTHKH
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat

OrnucaresbHas CTaTUCTHKA.

0.5

Pemats 3a7aum Ha IpeCTaBIICHNUE U ONMCAHUE JAHHBIX C
TIOMOILIBIO,
H3YYEHHBIX XapaKTEPUCTHUK;

YcrHblit
onpoc;

VYueOHHUK N0 TEOpUU
BEPOSITHOCTEHN
(newasp.omskreg.ru/probability
BupryanbHas naboparopust
TEOpUH

BEPOSATHOCTEW U CTATUCTUKHU
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat

1.3.

Cry4aiiHasi ”3BMEHYHUBOCTD.

0.5

HOBTOpS{TB U3Y4YEHHOE U BBICTPAUBATh CUCTEMY 3HaHHﬁ;

ITucemeHHbII
KOHTPOJIb;

VYueOHUK 10 TEOpUU
BEpPOSITHOCTEH
(newasp.omskreg.ru/probability
BupryansHas 1abopatopus
TEOpUH

BEPOSATHOCTEN U CTATUCTUKU
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat

1.4.

Cpennue dicioBoro Hadopa.

0.5

Pemarp 3a/la4y Ha MPEICTaBJICHUE U OIMMCAaHUE NaHHBIX C
TIOMOIIBIO;
H3YYCHHBIX XapaKTECPUCTHUK,

IIpakTHueckas
pabora;

YuebHuK 10 TEOpHU
BEpOSITHOCTEH
(newasp.omskreg.ru/probability
Bupryansnas madopatopus
TEOpUH

BEPOATHOCTEH H CTATUCTHKH
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat




1.5. | Cnyu4aiinbie coObITHSL. 0.5 0 Perath 3a1auu Ha ONpPEENICHUE YaCTOTHI CIIy4aifHbIX COOBITHH; ITucbMeHHBIH | YueOHUK MO TEOpUU
; KOHTPOJIb; BEPOATHOCTEN
00CyXIeHHE IPUMEPOB CITYYaiHbIX COOBITHIA; (newasp.omskreg.ru/probability
MaJIOBEPOATHBIX H; BupryanbHas naboparopust
MPAKTHYECKH JIOCTOBEPHBIX CIy4alHBIX COOBITHIA; TEOpUH
HX POJIM B IIPUPOJIE H; BEPOSITHOCTEH U CTATUCTUKH
JKH3HU YEII0BEKa; Virtual
Laboratories in Probability and
Statistics
(www.math.uah.edu/stat
1.6. | BeposTHOCTH 1 4acTOTHI. 0.5 0.5 Perath 3a/1aum Ha ONpeJieIeHUE YaCTOThI CIIy4alHbIX COOBITHIA; TTuceMeHHbIH | Y4eOHMK 10 TeOpUH
; KOHTPOJIB; BEPOATHOCTEH
00cyXIeHHEe PHMEPOB CIIYYaiHBIX COOBITHIA; Tpaktuyeckas | (newasp.omskreg.ru/probability
MaJIOBEPOSITHBIX H; pabora; BupryansHas 1abopaTopus
HPAKTUYECKU TOCTOBEPHBIX CITyJaiHBIX COOBITHIA; TEOpUH
UX POJIH B IPUPOJE H; BEPOATHOCTEH H CTATUCTHKH
JKU3HU YEIIOBEKa, Virtual
Laboratories in Probability and
Statistics
(www.math.uah.edu/stat
1.7. | Knaccuyeckue MOJIeNIH TEOPUM BEPOSATHOCTEH: MOHETa U 0.5 0.5 Pemars 3a7aum Ha IpeCTaBIICHUE U ONHMCAHUE JAHHBIX C TectupoBanue; | YueOHUK 110 TEOpUH
UrpajgbHas KOCTb TIOMOIIBIO, BCpOS{THOCTel‘/’I
H3YYCHHBIX XapaKTEePUCTHUK; (newasp.omskreg.ru/probability
BupryanbHas naboparopust
TEOpUH
BEPOSATHOCTEW M CTATUCTUKHU
Virtual
Laboratories in Probability and
Statistics
(www.math.uah.edu/stat
Hroro no pazaeny 4
Paszpen 2. OnucarebHas cTaTUCTHKA. PaccenBanue 1aHHbIX
2.1. | OTKI0OHEHUSL. 1 1 OcBauBaTh NOHATUS: AUCIIEPCUS] U CTAHAAPTHOE OTKIIOHEHHUE; Ipaxruueckass | YueOHUK 110 TEOpUU
; pabora; BEPOSTHOCTEH

HCIOJIb30BaTh 3TH XapaKTEPUCTUKU AJISl OIIMCAHUS pACCEUBAHMUS;
JIaHHBIX;

(newasp.omskreg.ru/probability
Bupryanbnas naGoparopust
TEOpUH

BEPOSATHOCTEN U CTATUCTUKHU
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat




2.2.

Jlucniepcust uMcI0BOro Habopa.

OcBanBath MOHATHS: TUCIIEPCHS M CTAaHIAPTHOE OTKJIOHEHHUE;

>

HCIOJIb30BaTh 3TH XapaKTEePUCTUKU AJIS1 OIIMCAHUS pacCEUBaHMS;
JIaHHBIX;

IIpakTnueckas
paborta;

VYueOHUK N0 TEOpUU
BEPOSITHOCTEH
(newasp.omskreg.ru/probability
BupryanbHas naboparopust
TEOpUH

BEPOSATHOCTEW U CTATUCTUKHU
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat

2.3.

CTaH,Z[apTHOe OTKJIOHCHHE YUCIIOBOTO Ha60pa.

BriasuraTts rumnoresst 00 OTCYTCTBHH HJIKM HAJTMYHUHU CBA3HU 110,
JAuarpamMmam pacCE€UBaHUA;

IIpakTHueckas
pabora;

YuebHuK 1o TeopHu
BEPOSITHOCTEH
(newasp.omskreg.ru/probability
Bupryansnas mabopaTopus
TEOpUH

BEPOATHOCTEH H CTATUCTHKH
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat

2.4.

JlarpaMmbl paccerBaHMs

CTpOl/lTb JuarpaMMbl paCCE€MBaHUA 110 UMECIOIIUMCS JaHHBIM, B TOM
YHUCJIC C ITOMOIIBIO KOMITBIOTEPA,

IIpakTnueckas
paborta;

VYueOHHUK N0 TEOpUU
BEPOSITHOCTEH
(newasp.omskreg.ru/probability
Buptyansnas nadopatopus
TEOpUH

BEPOSATHOCTEN M CTATUCTUKHU
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat

Hroro no paszneny

Pa3nen 3. MuoskecTBa

3.1.

MHO0€eCTBO, ITOJIMHOKECTBO.

OcBauBaTh NOHSTHS: MHO>XKECTBO, 3JICMEHT MHOXKECTBA,
TIOAMHOXECTBO,

VYcerHbii
onpoc;
IIpaxTuueckas
padora;

VYueOHUK 10 TEOpUU
BEPOSTHOCTEH
(newasp.omskreg.ru/probability
Bupryanbnas naGoparopust
Teopuu

BEPOSATHOCTEN U CTATUCTUKHU
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat




3.2. | Onepanuu Haji MHOXKECTBAMU: 00bEANHEHHE,
TIePEeCEUCHHE, JOTOTHCHHUE.

BoinonHsaTe orepanyi Halt MHOKECTBaAMH: 06LC}1HHCHHC,
TNIEPECCUCHUE, NOTIOJTHCHUE,

[TuceMeHHbI
KOHTPOJIb;
[IpakTnueckas
paborta;

YueOHHUK N0 TEOpUU
BEPOSITHOCTEH
(newasp.omskreg.ru/probability
BupryanbHas naboparopust
TEOpUH

BEPOSATHOCTEW U CTATUCTUKHU
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat

3.3. | CaoiicTBa onepanuii HaJ MHOKECTBAMU:
MIePEeMECTHTENHHOE, COUETATENBHOE, PACIIPEACTHTENIBHOE,
BKJIIOUCHHS.

Hcmonp30BaTh CBONCTBA: TIEPEMECTUTEIIBHOEC, COYCTATEIIBHOEC,
pacupeacanTeIIbHOE, BKIIIOYCHHUA,

ITncpMennbIit
KOHTPOJIB;
IIpakTHueckas
pabora;

Y4eOHUK 10 TeOpHH
BEPOSITHOCTEH
(newasp.omskreg.ru/probability
BupryansHas 1adopaTopus
TEOpUH

BEPOATHOCTEH H CTATUCTHKH
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat

3.4. | I'paduueckoe npeacTaBieHHE MHOXKECTB.

Hcnonb30Bath rpaguueckoe MpecTaBIeHne MHOXKECTB PH

OIMHUCaHUU PCAJIBHBIX MPOLIECCOB U leJ'lCHHﬁ, TIpU pEUICHUH 3a1a4 U3

JIPYruX y4eOHBIX NIPEAMETOB U KypCOB;

IIpakTuueckas
paborta;

VYueOHUK N0 TEOpUU
BEPOSITHOCTEH
(newasp.omskreg.ru/probability
BupryanbHas naboparopust
Teopuu

BEPOSATHOCTEN U CTATUCTUKHU
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat

Hroro no pasaeny:

Paznen 4. BeposiTHOCTD ¢/1y4aiiHOro cOOBITUS

4.1. | DnemMeHTapHbIE COOBITHSI.

OcBaunBath MOHATHS: 3JIEMEHTAPHOE COOBITHE;
cilyyaiiHOE COOBITHE KaK;
COBOKYIHOCTb OJIarONPHSITCTBYIOLIMX DJIEMEHTAPHBIX COOBITHH;

B

PaBHOBO3MOJKHBIC DJICMCHTAPHBIC COﬁbITI/[S[;

TTuceMeHHBIIH
KOHTPOJIb;
IIpakTHueckas
padora;

YueOHUK O TEOPUU
BEPOSTHOCTEH
(newasp.omskreg.ru/probability
Buptyanbnas nadoparopus
TEOpUH

BEPOSATHOCTEN U CTATUCTUKHU
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat




4.2. | CayuaiiHble COOBITHSI. 0.5 0.5 OcBauBaTh MOHATHS: HIIEMEHTAPHOE COOBITHE; ITpaktuyeckass | YueOHUK MO TEOPUU
citydaifHoe COOBITHE KaK; pabora; BEPOSITHOCTEH
COBOKYITHOCTb OJIarONPHSTCTBYIOLIMX JIEMEHTAPHBIX COOBITHIA; (newasp.omskreg.ru/probability
; BupryanbHas naboparopust
PaBHOBO3MOJXKHBIC DJIEMEHTapHbBIC COOBITHS; TEOPUH
BEPOSATHOCTEW U CTATUCTUKHU
Virtual
Laboratories in Probability and
Statistics
(www.math.uah.edu/stat
4.3. | braronpuaTcTBYIOLINE 3JIEMEHTAPHbIE COOBITHSI. 0.5 0.5 OcBauBaTh HOHATUS: DIEMEHTAPHOE COOBITHE; ITucemennbli | YueOHUK 110 TEOpUH
citydaiiHoe coOBITHE KaK; KOHTPOJIB; BEpPOSTHOCTEH
COBOKYIHOCTb OJIArONPUATCTBYIOIIHUX 3JIEMEHTAPHBIX COOBITUH; (newasp.omskreg.ru/probability
; BupryansHas 1abopatopus
PaBHOBO3MOXHBIE DJIEMEHTAPHbIE COOBITHS; TEOpUH
BEPOSATHOCTEN U CTATUCTUKU
Virtual
Laboratories in Probability and
Statistics
(www.math.uah.edu/stat
4.4. | BepostHocTu coOBITHI. 1 1 IIpoBOANTH M N3yYaTh ONBITH C PABHOBO3MOXKHBIMH TectupoBanue; | Y4eOHUK 110 TEOPUH
9JIEMEHTapHBIMH; IpaKkTUYecKast | BeposTHOCTEeH
COOBITHSMU (C HCIIOJIb30BaHUEM MOHET; pabora; (newasp.omskreg.ru/probability
UrpabHBIX KOCTEH; BupryansHas madopatopus
JPYTHX; TEOpUH
MoJieneit) B X0Jie IIPaKTHIeCKO paboThI; BEPOATHOCTEH H CTATUCTHKH
Virtual
Laboratories in Probability and
Statistics
(www.math.uah.edu/stat
4.5. | OnBITEL ¢ paBHOBO3MOXKHBIMHU dJIEMEHTAPHBIMU 1 1 IIpoBoANTE U U3y4aTh OIBITHI C PABHOBO3MOKHBIMH IpakTuyeckast | YueOHHK 1O Teopun
COOBITHAMH. 3IIeMEHTapHBIMY; pabora; BEPOATHOCTEH
COOBITHAMU (C HCIIOIb30BAaHUEM MOHET; (newasp.omskreg.ru/probability
UTPabHBIX KOCTEH; BupryansHas 1adopaTopus
JPYTHX; TEopuH
MoJeneit) B X0/ie IPaKTHIECKOi paboThI; BEPOATHOCTEH M CTATUCTHKH
Virtual
Laboratories in Probability and
Statistics
(www.math.uah.edu/stat
4.6. | CiyuaiiHblii BEIOOD. 1 1 ITpoBOAUTE M U3y4aTh OIBITHI C PABHOBO3MOKHBIMU ITpaktuyeckass | YueOHUK MO TEOPHU
3JIEMEHTapPHBIMU; paboTa; BEPOSTHOCTEH

COOBITUSAMH (C MCIIOJIB30BAaHHEM MOHET;
UTPabHBIX KOCTEH;

JIPYTHX;

Mo/iesieil) B X0/1e MPaKTHUECKO# paboThI;

(newasp.omskreg.ru/probability
BupryanbHas naboparopust
Teopuu

BEPOSATHOCTEW U CTATUCTHUKHU
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat




4.7.

[TpaxTuyeckas padora «OIbITHI ¢ PABHOBO3MOKHBIMH

Pemats 3a7a4m Ha BHIYMCICHUE BEPOSTHOCTEH COOBITHIA 110;

[TuceMeHHbI

YueOHHUK N0 TEOpUU

9JIEMEHTAPHBIMH COOBITHSIMI BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHI CIIy4aifHOro OmbITa.; KOHTPOJIb; BEPOSITHOCTEHN
IMpakTuueckas | (newasp.omskreg.ru/probability
pabora; BupryanbHas naboparopust
TEOpUH
BEPOSATHOCTEW M CTATUCTUKHU
Virtual
Laboratories in Probability and
Statistics
(www.math.uah.edu/stat
Hroro no pazaeny:
Pa3nen 5. BBenenne B Teopuio rpagos
5.1. | Hepeso. OcBauBaTh NOHATHUS: AEPEBO Kak rpad 6e3 LUKIa; Vernblii VYueOHUK 10 TEOpUU
BHCSIYasi BEPIIHHA; orpoc; BEpPOSITHOCTEH
(yucr); Ipakrnueckas | (newasp.omskreg.ru/probability
BETBb JICPEBA; pabora; Bupryanbnas naGoparopust
Iy Th B JIEPEBE; TEOpUH
JIMaMeTp AepeBa; BEPOSTHOCTEI H CTATUCTHKH
Virtual
Laboratories in Probability and
Statistics
(www.math.uah.edu/stat
5.2. | CaoiicTBa fepeBa: ¢JUHCTBEHHOCTb Ty TH, M3yuats cBoliCTBa iepeBa: CyIIECTBOBAaHHUE BUCSUCH BEPIIHHBL; ITuceMeHHbI | Y4eOHUK 110 TeOpUH
CYIIECTBOBAHHE BHCSYECH BEPIINHBI, CBSI3b MEXKITY HCIOM ; KOHTPOJIB; BEPOATHOCTEH
BEPILKH U YUCIOM pEGep. €/IMHCTBEHHOCTD ITyTH MEXy JABYMsI BEpPLINHAMU; Ipakruueckas | (newasp.omskreg.ru/probability
CBSI3b MEIK]Y YHCIIOM; pabora; Bupryansnas n1adopatopus
BEpIINH U 9UCIOM pEdep; TeopuH
BEPOSTHOCTEH H CTATUCTHKH
Virtual
Laboratories in Probability and
Statistics
(www.math.uah.edu/stat
5.3. | IlpaBuino yMHOKEHHS. PermmaTs 3a1aun Ha MOUCK M TEpeYUCIICHUE MyTel B epeBe; ITuceMeHHBIH | Y4eOHMK 10 TeOpHH
; KOHTpOIIB; BEPOATHOCTEH
ompeJieIeHHe YMCIIa BEPIIMH WM pEdep B JiepeBe; Ipaktuyeckas | (newasp.omskreg.ru/probability
00X071 OMHAPHOT0; pabora; BuptyansHas nadopaTopus

JAepeBa;
B TOM YHUCJIE C IPUMEHCHUEM IIpaBUJIa YMHOKCHUS,;

TEOPHH
BEPOSITHOCTEH U CTaTHCTHKH
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat

Hroro mo pasnery:

Paznen 6. Ciryuaiinbie coObITHSI




6.1.

IIpoTHBOIOIOKHOE COOBITHE.

OCBal/lBaTb TIOHATHA: B3aUMHO IIPOTUBOIIOJIOKHBIC CO6]>ITI/IH;
oreparuu;

HaJl COOBITHSAMH;

00beIMHEHKE U MIepeCeYeHNE COOBITHIA;

JMarpamMma;

Diinepa (Ditnepa—Benna);

COBMECTHBIC U HECCOBMECTHBIC CO6I>IT]/]5I;

[TuceMeHHbI
KOHTPOJIb;
HpaKTHYeCcKast
paborta;

YueOHHUK N0 TEOpUU
BEPOSITHOCTEHN
(newasp.omskreg.ru/probability
BupryanbHas naboparopust
TEOpUH

BEPOSATHOCTEW U CTATUCTUKHU
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat

6.2.

Jluarpamma Diinepa.

M3y4aTh TEOpEMBI O BEPOSATHOCTH OOBEAUHEHUS ABYX COOBITHUIA;
(hopMyIIBI ClIOXKEHHS BEpOSTHOCTE);

ITucemeHHbII
KOHTPOJIb;

VYueOHUK 10 TEOpUU
BEpPOSTHOCTEH
(newasp.omskreg.ru/probability
BupryansHas 1abopatopus
TEOpUH

BEPOSATHOCTEN U CTATUCTUKU
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat

6.3.

OObeIMHEHNE U TIepeceUeHIEe COOBITHIA.

W3y4ath TEOPEMBI O BEPOSTHOCTH OOBEIMHEHHS ABYX COOBITHIA;
(popMyJIBI CIIOKEHHS BEPOSTHOCTEIH);

IIpakTHueckas
pabora;

YuebHuK 10 TEOpHU
BEpOSITHOCTEH
(newasp.omskreg.ru/probability
BupryansHas madopatopus
TEOpUH

BEPOATHOCTEH H CTATUCTHKH
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat

6.4.

HecoBmecTHbIE COOBITHSL.

W3y4aTh TEOPEMBI O BEPOSTHOCTH OOBEAMHEHHS ABYX COOBITHIA;
(popMyIIBI CIIOKEHHS BEPOSTHOCTEH);

IIucemennsIii
KOHTPOJIB;
MpaKTHYecKas
pabora;

Y4eOHUK 10 TeOpHH
BEPOSITHOCTEH
(newasp.omskreg.ru/probability
BupryansHas madopaTopus
TEOpUH

BEPOATHOCTEH M CTATUCTHKH
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat

6.5.

Dopmyia CI0KeHHsT BEPOSITHOCTEH.

W3y4ath cBOWCTBA (OIPE/ICIICHNs) HE3aBUCUMBIX COOBITHIA;

[TuceMeHHbIi
KOHTPOJIb;
HpaKTHYeCKast
paborta;

VYueOHUK 10 TEOpUU
BEPOSITHOCTEN
(newasp.omskreg.ru/probability
BupryanbHas naboparopust
Teopuu

BEPOSATHOCTEN U CTATUCTHUKHU
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat




6.6.

[TpaBuI0 yMHOMXKEHHS BEPOSATHOCTEH.

0.5

0.5

OcBauBath MOHATHS: MIPABUIIO YMHOXKEHHUS BEPOSITHOCTEIH;
yCIIOBHas;

BEPOSATHOCTb;

HE3aBHCHMbIE COOBITHS ICPEBO CITyYaiHOTO OIbITA;

IIpakTnueckas
paborta;

YueOHHUK N0 TEOpUU
BEPOSITHOCTEH
(newasp.omskreg.ru/probability
BupryanbHas naboparopust
TEOpUH

BEPOSATHOCTEW U CTATUCTUKHU
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat

6.7.

VYcnoBHas BEPOSATHOCTb.

0.5

0.5

OcBauBaTh IOHATHS: IIPABUIIO YMHOXKEHHS BEPOSTHOCTEIH;
YCJIOBHas;

BEPOSITHOCT;

HE3aBHCHMBbIE COOBITHS IEPEBO CIyUaifHOTO OIIBITA;

VYcrHbrit
orpoc;

VYueOHUK 10 TEOpUU
BEpPOSTHOCTEH
(newasp.omskreg.ru/probability
BupryansHas 1abopatopus
TEOpUH

BEPOSATHOCTEN U CTATUCTUKU
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat

6.8.

HezaBucumeie coObITHS.

OcBanBaTh IOHSATHS: B3aHMHO IIPOTUBOIOJIOXKHBIE COOBITHUS
omepanuy;

Hajl COOBITUSMH;

00BbeIHEHHE U TIepeceueHHe COOBITHII;

JHarpamMma;

Oiinepa (Ditnepa—BenHa);

COBMECTHBIC M HECOBMECTHBIE COOBITHS;

TectupoBanue;
MPaKTUYECKast
pabora;

YuebHuK 10 TEOpHU
BEpOSITHOCTEH
(newasp.omskreg.ru/probability
BupryansHas madopatopus
TEOpUH

BEPOATHOCTEH H CTATUCTHKH
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat

6.9.

IIpencraBnenne cay4aifHOTO SKCIIEPUMEHTA B BUJIE
niepeBa.

Pemrats 3a1a9u Ha OTPE/ICICHAE H UCHIOIb30BAHNHE HE3aBHCUMBIX;
COOBITHIA.

IIucemennsIii
KOHTPOJIB;
MIpaKTHYecKas
pabora;

Y4eOHUK 10 TeOpHH
BEPOSITHOCTEH
(newasp.omskreg.ru/probability
BupryansHas 1adopaTopus
TEopuH

BEPOATHOCTEH M CTATUCTHKH
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat

Hroro mo pasnery:

Pa3nen 7. O60061meHne, KOHTPOJIb




7.1.

[IpencraBnenue qaHHBIX.

0.5

0.5

l'[om‘opsm; H3YYCHHOC U BBICTpAUBaTh CUCTEMY 3HaHl/lI‘/lI;

YcrHblit
onpoc;

VYueOHHUK 10 TEOpUU
BEPOSITHOCTEH
(newasp.omskreg.ru/probability
BupryanbHas naboparopust
TEOpUH

BEPOSATHOCTEW U CTATUCTUKHU
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat

7.2.

OrnucarenbHasi CTaTHCTUKA.

0.5

0.5

Pemiars 3a]aui Ha HAXOXKACHUE BEPOATHOCTU cny!{aﬁnoro COOBITHS

1o;
BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITHIA;

B TOM YHCIIE B OIBITAX C;

paBHOBO3MO)KHbIMM SHSMSHTaprlMH COﬁblTMS[Ml/[.;

VYcrHbrit
orpoc;

VYueOHUK 10 TEOpUU
BEpPOSTHOCTEH
(newasp.omskreg.ru/probability
BupryansHas 1abopatopus
TEOpUH

BEPOSATHOCTEN U CTATUCTUKU
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat

7.3.

I'padpbr.

Pemats 3agaun ¢ npuMeHeHneM rpados;

ITucermenHbI
KOHTPOJIB;
MpaKTHYecKas
pabora;

YuebHuK 10 TEOpHU
BEpOSITHOCTEH
(newasp.omskreg.ru/probability
Bupryansnas madopatopus
TEOpUH

BEPOATHOCTEH H CTATUCTHKH
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat

7.4.

BeposaTHOCTE Ciry4alfHOro COOBITHSL.

Pemats 3a1a4n Ha HAXOXAEHHE BEPOATHOCTEH 00beIMHEHNS H;
nepecedeHus COOBITHIA;

B TOM YHCJIE HE3aBUCHMBIX;

C HCIIOTB30BaHUEM;

rpadUUecKHX MPEICTABICHII U AepeBa CIIy4aiiHOro OIIBITa;

IIucesmennsIii
KOHTPOJIB;

Y4eOHUK 10 TeOpHH
BEPOSITHOCTEH
(newasp.omskreg.ru/probability
BupryansHas 1adopaTopus
TEopuH

BEPOATHOCTEH M CTATUCTHKH
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat

7.5.

DeMeHTbl KOMOMHATOPUKH.

Pemats 3aaun Ha nepevyncieHre KOMOUHALMM (Yncia
MEPECTAHOBOK;

5

YHCIIa COYCTAHU);

Ha HaXOX/ECHHUE BEPOSTHOCTEH COOBITHIA C;
MPUMEHEHHEM KOMOMHATOPUKH;

B TOM YHCIIE C HCIIOJIb30BaHUEM;

TpeyronbHuka [lackans;

Tectuposanue;

VYueOHUK 10 TEOpUU
BEPOSITHOCTEN
(newasp.omskreg.ru/probability
BupryanbHas naboparopust
Teopuu

BEPOSATHOCTEW U CTATUCTHUKHU
Virtual

Laboratories in Probability and
Statistics
(www.math.uah.edu/stat




Hroro no pazgeny:

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

31




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Bunenkun H., [loranos B. 3agauyHuk-npakTukyM 1o T€0pur BEPOATHOCTEH € JIEeMEHTaMU KOMOWHATOPUKU U
Marematnueckoi cratuctuku (http://math-portal.ru/vilenkinnaymyakovl)

Kouarun B.B., Anre6pa: 9 knacc: TectoBbsle 3a1anusi K OCHOBHBIM yueOHUKaM: Pabouas terpaas — M.:
Dkcemo, 2007

[Muaypun JI.®. «3a crpanunamu anredpsi», Mocksa: [Ipocsemenue, 1990.

COopHHUK 3a/IaHui JTsl IPOBEICHUS MUChbMEHHOTO dK3aMeHa 110 anredpe 3a Kypc OCHOBHOM IIKOJIBL. 9 Kiacc
/J1.B. Ky3nenona, E.A. byaumosu4 u ap. — 5-e u mocna. Mzn. — M.: IIpoda, 2000.

BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

Bunenkun H., [loranos B. 3agauyHuKk-pakTHKYM 110 TEOPUH BEPOSTHOCTEH C dJIEMEHTaMH KOMOMHATOPUKH U
MareMmatnueckoi cratuctuku (http://math-portal.ru/vilenkinnaymyakovl)

Kouarun B.B., Anre6pa: 9 knacc: TectoBble 3a1aHusi K OCHOBHBIM yueOHHKaM: Pabouas Terpaas — M.:
Oxcmo, 2007

[Tuuypun JI1.®. «3a crpanunamu anredpb», Mocksa: [Ipocsemenune, 1990.

COopHUK 3ajaHU 17151 MPOBEACHUS MMCbMEHHOTO 9K3aMeHa 1o ajredpe 3a Kypc OCHOBHOM HIKOJBI. 9 Kiacc
/J1.B. Ky3nenona, E.A. bByaumosu4 u ap. — 5-e 1 mocna. Uzn. — M.: IIpoda, 2000.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Y4eOHuK 10 Teopun BeposaTHOCcTel (newasp.omskreg.ru/probability
Bupryansnas nabopaTtopus Teopun BeposiTHOCTeH u ctatuctuku Virtual Laboratories in Probability and
Statistics (www.math.uah.edu/stat



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYAOBAHUE

[TK,unTepakTiBHas nocka.CripaBOUHbIE MaTE€pHAIIbI

OBOPYJIOBAHME J1JISI TIPOBEJIEHUS JIABOPATOPHBIX, IPAKTHYECKHX PABOT,
JEMOHCTPALIUIA

NHTepakTuBHasA A0CKa. MyIbTUMEIUNHBIN IPOEKTOP



MUWHUCTEPCTBO NPOCBEIEHUSI POCCUIICKOI ®EJEPALIUN

MunuctepcTBo o0pazoBanust OMckoii o01acTu

JenapramMeHT 00pa3oBaHusi AIMUHUCTpauuu ropoga Omcka

BOY r. Omcka "Cpennss o0meo0pa3oBareibHas mkosaa Ne 94"

PACCMOTPEHO

PykoBogutens MO

CrpoukoBa T.H.

[Iporokon Ne3
ot "22" 06.2023 1.

COI'JTACOBAHO

3aMeCTUTENb TUPEKTOpa
Kopneesa C.A.

[Ipuxka3z Ne

Ot «__ » 06 2023r.

PABOYASA ITPOTPAMMA

y4eOHOro npeamera «Amaredopa»

Uit 00yJaromuxcs 9 Kiaccos

ropox Omck 2023-2024

VTBEPXJEHO
HupexTop
Bornmanosa U1.B.

[puxka3z Ne
Ot «__ » 06 2023r.



ITosicHUTENbHAA 3aNIHCKA

[IporpamMma pa3paboTaHa Ha OCHOBE CIEAYIOIUX HOPMATUBHBIX JOKYMEHTOB U METOJIMYECKUX MAaTEPHAIIOB:

@enepanbHbIi TOCYAApCTBEHHBI 00pa30oBaTeIbHBIA CTaHIAPT OCHOBHOTO O0IIEro o0pa3oBaHWs, YTBEPXKICHHBI Npuka3oM MuHHCTEpCTBA
oOpasoBanus u Hayku Poccuiickoit deneparuu ot «17» nexadpst 2010 1. Ne 1897;

denepanbHbI 3aK0H 00 00pazoBanuu B Poccuiickoit @enepariu Ne 273-D3 ot 29.12.2012;

denepanbHbIi IepeueHb YUeOHUKOB, YTBEPXKIEH MPUKa3oM MuUHHCTEpCTBa 00pa3oBanus U Hayku Poccuiickoit @enepanuu ot 31 mapra 2014 r. Ne 253
«O06 yTBepxkAeHUU (enepaabHOro IMepedHs Y4eOHUMKOB, PEKOMEHJOBAHHBIX K MCIOJIb30BAHUIO IPU pealM3allid HMEIOUUX aKKpPeAUTALHIO
00pa30BaTeNbHBIX MPOTrPaMM Ha4yaJIbHOTO OOIIEr0, OCHOBHOTO 00111ero, cpeHero odmiero oopazoBanus» ¢ uamMmeneHussMu ot 08.06.2015 r.; [Iporpammsr
o0meo0pa3oBaTeNbHBIX yupexaenuid. Anredpa 7-9 kmaccel. CocraButens: bypmucrposa T.A., M.: IIpocBemienue, 2019 r.IIporpamMmma opueHTHpOBaHA
Ha HCMOoJIb30BaHue yueOHuka Anredpa. 9 kiace: Yueb.ams obiieodpasoBarensHbix yupexaenuit /I'. B. [lopodees, C. b. CyBoposa, E. A, BynumoBuu u
ap.; mox pen. I'. B. [lopodeer — M.: IIpocsemenue, 2019.

MecTo npeamera B yueOHOM ILIaHe.

B cootBeTcTBUM € 6a3uCHBIM Y4eOHBIM IUIAHOM IIpeaMeT «Marematrkay oTHocuTes Kk DeiepabHOMY KOMIIOHEHTY, U B 9 Kilacce Ha U3yUYeHHe IpeaMeTa
OTBOJUTCS 6 4acoB B HezeNo, Bcero 170 4acoB, U3 KOTOPBIX 2 yaca B HEJIEIIO OTBOJIUTCS HA H3yYeHUE TeOMETPHH, BCero 68 yacoB, u 4 yaca Ha U3YUYCHHE
anreopsr, Bcero 135 gacos.

Ilnanupyemble pe3yJibTATHI OCBOCHHUSA 00YYAIINMHUCH POrPaAMMBbI

Tema Yyamuecs Haydarcs Yyamuecs noay4aT BO3MOXKHOCTb
e TOHUMAaTh TEPMUHOJIOTUIO U CUMBOJIUKY, e OCBOUTH pa3HOOOpa3HbIe MPUEMBI 10KA3aTENBCTBA
CBSI3aHHBIE C OTHOLIEHHEM HEPABEHCTBA, CBOMCTBA HEPaBEHCTB;
YHCIIOBBIX HEPABEHCTB; e IPHUMEHSATH rpaduyeckre NpeaCcTaBICHUs IS
e pelaTh JUHEHHBIE HEPABEHCTBA C OAHON HCCIIeIOBaHMsI HEPABEHCTB, CUCTEM HEPAaBEHCTB,
MEPEMEHHON 1 UX CHUCTEMBI; pellaTh KBaJpaTHbIE coJiepKalux OyKBeHHbIE KO3 (DUITUSHTHI.
Hepasenctsa HEPaBEHCTBA C ONOPOi Ha rpadudeckue e MPUMEHSATH annapaT HEPABEHCTBA JIJISl PELIeHUS
MIpe/ICTaBICHHUS. pa3HO00pa3HbIX MaTEMAaTUUYECKUX 3a/1a4, 3a7a4 U3 CMEXHbIX
e HCIIOJIB30BaTh B XOJI€ PELICHUS 3a4a4 MIPEIMETOB U MPAKTUKH.
3JIeMEHTapHbIE MPECTABIICHNUS, CBI3aHHBIE C e TIOHSATH, YTO YUCIIOBBIE JaHHBIE, KOTOPBIE UCIIOIB3YOTCS
npUOIMKEHHBIMY 3HAYEHUSIMU BEJTUYMH. JUISL XapaKTePUCTHUKU O0BEKTOB OKPY’KAIOILIETO MUPA,
SIBJISIFOTCS IPEUMYILIECTBEHHO NPHOIMKEHHBIMH, UTO I10




3anucy NpUOMMKEHHBIX 3HAYEHUH, COJIEpKAIIUXCS B
UH(POPMALMOHHBIX UCTOYHUKAX, MOXHO CYAUTh O
MOTPEUTHOCTH MPUOINKECHHUS

IOHATH, YTO IIOTPEIIHOCTD PE3YyJIbTaTa BBIYMCICHUHN T0JDKHA
OBITH COM3MEpPUMA C TIOTPEIIHOCTHIO UCXOIHBIX JTAHHBIX

KBanparuunas
byHKIUS

IIOHUMATh U UCIIOJIB30BATh q)YHKI_II/IOHaJIBHBIe
MTOHSATHSA, A3BIK (TEPMUHBI, CAMBOJIMYECKHE
0003HauCHHUS ),

CTPOUTH rpaduK KBaIpaTUYHOU QYyHKIIUH,
HCCIICIOBATh €€ CBOMCTBA;

MMOHUMATh KBaAPATHUHYIO QYHKIUIO KaK
BOKHEUIIIYIO MaTEMaTUYECKYIO MOJIEIb IS
OTHMCaHUs MIPOLECCOB U SBIECHUI OKPYKAIOILIETO
MUpAa, TPUMEHATH () YHKIIMOHATIBHBIN SI3BIK IS
OTMCAHUS U UCCIEAOBAHUS 3aBUCUMOCTEN MEXKITY
(1)H31/I‘-I€CKI/IMI/I BCIIMYNHAMMU.

IIPOBOAUTD UCCIIEIOBAHMs, CBSI3aHHbIE C U3yUYEHUEM CBOWCTB
(GyHKIUH, B TOM YKCIIE C UCIIOIB30BaHUEM KOMIIBIOTEPA; Ha
OCHOBE I'paMKOB U3YyYCHHBIX (QYHKIIUH CTOUTH OoJiee
CIOXHBIE Tpaduku (KyCOYHO-3aJaHHBIE, C "BBIKOJIOTHIMU"
TOYKAMH U T. I1.);

UCIONB30BaTh QYHKIIMOHATIbHBIC IPEJICTABICHUS U
CBOMCTBA (PYHKLMH I pEeLLIEHUS] MaTEMAaTUYECKUX 3a/1a4 U3
pa3IMuYHBIX Pa3/esoB Kypca.

YpaBHeHuA U
CUCTEMBI YPaBHEHH

peuniaTb OCHOBHBIE BU/IbI PAallHOHATIBHBIX
YPaBHEHUH C OJTHON NTEPEMEHHOM, CUCTEMBI JBYX
YPaBHEHUH C IBYMs [IEPEMEHHBIMY;

MPUMEHSTh AaHATUTUYECKUN U TpapUUECKUM SI3bIKU
JUIsL UHTEPIIPETALUU TOHATUH, CBA3aHHBIX C
MIOHSATUEM YpaBHEHUS, JJIs PEIICHNUS YPABHEHUN U
CUCTEM ypaBHECHMIA;

ITIOHUMATh YPAaBHEHUE KaK BAXKHEHIIYIO
MAaTE€MaTUYECKYI0 MOJENb ISl ONUCAHUS U
M3Y4YEHHUs pa3HOOOPA3HBIX pealbHbIX CUTYALUH,
pelaTh TEKCTOBbIE 3a/1aui alre0pandeckum
METOJIOM;

IIPOBOJUTH IPOCTEHMIINE UCCIENOBAHUS YPABHEHU I
Y CUCTEM ypaBHEHUH, B TOM YHUCJIE C IPUMEHEHHEM
rpaduuecKux MpeacTaBaeHui (YyCTaHaBIMBATD,

HCIIOJIb30BATh INUPOKUH CIEKTP CHEUATIbHBIX IPUEMOB
pEILIEHUs] ypaBHEHUI U CUCTEM YpaBHEHUII;

YBEPEHHO NPHUMEHSTH almnapar ypaBHEHUN U HEPABEHCTB
JUISL PELIeHUs] Pa3HOOOPA3HBIX 33/1a4 U3 MaTEeMaTUKH,
CMEXHBIX MTPEAMETOB, PEATbHON NPAKTUKH




HMMEET JIM YPAaBHEHUE UJIU CUCTEMA YpaBHEHUI
pEIIeHus, €ClI UMEET, TO CKOJIBKO U IIp.)

Apudmerndeckas u
reoMeTpuIecKast
HpOrpeccun

MMOHUMATh U UCIIOJIb30BaTh S3bIK
MOCIIEI0BATEIHHOCTEH (TEPMHUHBI, CAMBOJIUYECKHE
0003HauCHHUS ),

MPUMEHSITH (POPMYJIBI, CBSI3aHHBIC C
apu(METHYECKON U T€OMETPUICCKON
MIPOTPECCUSIMU, | armapar, COPMUPOBAHHBIN TIPH
W3YUYCHHUH JPYTUX Pa3/IeioB Kypca, K PEHICHHUIO
3aJa4, B TOM YHCIIE C KOHTEKCTOM U3 peabHON
KHU3HH.

pemaTb KOMOMHUPOBAHHBIE 33/1a41 C IPUMEHEHUEM
(opMyI1 n-ro 4ieHa U CyMMBI N IIEPBbIX WIECHOB
apu(METHIECKON U TEOMETPUIECKOM MPOrPeCcCHid,
IIPUMEHSS IIPU 3TOM aIapar ypaBHEHUH U HEPABEHCTB;
HOHMMATh APUPMETUUECKYIO U T€OMETPUUECKYIO
Iporpeccuu Kak (GyHKLIUHU HaTypaJlbHOTO apryMEeHTa;
CBSI3BIBATH apU(PMETHUECKYIO TPOTPECCHIO C JIMHEHHBIM
POCTOM, FEOMETPUUECKYIO - C IKCIIOHEHIIMAIILHBIM POCTOM.

CrartucTtuka u

WCII0JIb30BATh MPOCTEHIINE CIIOCOOBI
MPEACTABICHUS U aHAIN3a CTATUCTUYECKUX
JTAHHBIX.

HaxO0JIUTh OTHOCUTENIbHYIO YAaCTOTY U BEPOSITHOCTh

IpUOOPECTH NEpBOHAYATIBHBIN ONBIT OPraHu3aluu coopa
JAHHBIX TP MPOBEJCHUN OIIPOCca OOLIECTBEHHOIO MHEHHUS,
OCYLIECTBJIATh UX aHAJIN3, IIPEJICTABIATh PE3YNIbTaThI
orpoca B BUJIE TaOJUIbI, TUarpaMMBbl;

Hay4HUThCS IPUBOJIUTH COAECPKATEIbHBIE IPUMEPHI
UICIIOJIB30BAHUs JIUIsl OTIMCAHKS TaHHBIX.

BEPOSITHOCTh CIIy4aiflHOTO COOBITHS. MIPHUOOPECTH OMBIT MPOBEIECHUS CIIYyYalHbIX SKCIIEPUMEHTOB,
pemaTb KOMOMHATOPHBIE 3a/1a4X Ha HaX0XJIeHHE B TOM YHCJIE C [IOMOILBIO KOMIIBIOTEPHOTO MOJEINPOBAHMSI,
yrciia 00BbEKTOB MJIM KOMOMHALINH. MHTEpPIpETAMH UX PE3yJIbTaTOB.

HAy4YUTHCS HEKOTOPHIM CIIELIMAIBHBIM IPUEMAM PEILICHUS
KOMOMHATOPHBIX 3a/1a4
HCIOJIb30BaTh HAauyaJbHbIE IPEJICTABICHUS O MHOXKECTBE
CpPaBHMBATh U YIOPSI0YMBATH palliOHATIbHBIE .
qrena: JEHCTBUTENBHBIX YHCEI.
’ Pa3BUTH MPEICTABICHUE O MHOXKECTBAX;
BBITIOJTHATH BBIYUCIICHUS C PalliOHATbHBIMU
Pa3BUTH MIPEICTABICHHUE O YUCIIE U YUCIOBBIX CHCTEMAX OT
YHCIIaMH, COY€Tast YCTHBIE U INCbMEHHBIE IPUEMBI .
[ToBTOpeHue HaTypaJbHBIX JI0 TEHCTBUTENbHBIX YHCEI; O POJIU

BI)I'-II/ICJ'IGHI/II\/’I, INPUMCHCHUEC KAJIBKYJIIATOPA,
HCIIOJIb30BATh IMOHATHA U YMCHHS, CBA3aHHBIC C
MMPONMOPHUOHATIBHOCTBIO BEJIMYHH, IPOUCHTAMU B
XOJ€ PCIICHHUA MAaTCMAaTUUYCCKUX 3aJa4 U 3a1a4 U3

BBIYHCIIEHUH B IPAKTUKE;

Hay4YUTHCS UCTOIb30BaTh MPUEMBI, pallMOHAIU3UPYIOIIHNE
BBIUMCIICHUS, TPUOOPECTH MPUBBIUKY KOHTPOJIUPOBATh
BBIYMCIICHHS], BBIOMPAsi MOIXOISALINH JIJIsl CUTYyalluH CIIOco0.




Tpo0siMH;

MHOHTEIIH;

e  BBIIIOJIHATD PA3JIOKCHHC MHOT'OYJICHOB Ha

e TIPUMCHIAITH npeo6pa30BaHI/151 BLIpa)KeHPIfI JIA
PEIICHUA PA3JIMYHBIX 3aJa4 U3 MAaTCMATHUKHU,
CMCIKHBIX MTPECIMETOB, U3 peaanofI IIPpaKTUKH.

CMEXHBIX MTPEAMETOB, BHIIOIHATH HECIOKHbIE e IMPUMEHATH TOXAECTBEHHBIE IPEOOPA30BaHMsI ISl PELLICHUS
MIPAKTUYECKHE PACUEThI 3a/1a4 U3 pa3InyHbIX pa3/esioB Kypca.

e  IPUMEHSTH MOHATHUS, CBI3AHHBIC C JIETUMOCTHIO
HATypaJIbHBIX YHCEIT;

e BBINOJIHATH OIEpaAIMU HAJ MHOKECTBAMH;

e pemiaTh 3a/1a4M, cojeprkalue OyKBeHHbIE JTaHHBIE,
pabotats ¢ hopmynamu;

e  OIIEpUPOBATH MOHATUSIMU "KBAJAPATHBIM KOPEHB",
MIPUMEHATH €T0 B BEIYUCIICHUSX;

e BBINOJIHATH IPEOOpPa30BaHUE BBIPAKECHHIH,
COJIEprKallMX CTENEHU C LENbIMU IIOKa3aTENIIMU;

e BBINOJIHATH TOKJIECTBEHHBIC IPEOOpPA3OBaAHUS
palMoOHAIBHBIX BHIPAXKEHUM HA OCHOBE TIPaBUII
JEHCTBHUI HaJl MHOTOWIEHAMH U alreOpandyecKuMu

OcHoBHOE COACPIKAHUC 110 TCMaAM

| XapakTeprcTika OCHOBHBIX BHIOB JICATEIBHOCTH YUeHHKA (HA YPOBHE YUEOHBIX NeHCTBHIA)

HepagencrBa (25 4)

HetictButenpHble yncia. O0mme cBoWcTBa
HepaBeHCTB. PellieHre TMHEeNHbBIX HEPaBEHCTB.
Pemienue cuctem JIMHEHHBIX HEPABEHCTB.

JlokazarenbCcTBO HEPABEHCTB. UTO 03HAYAIOT CJIOBA
«C TOYHOCTBIO JIO ...».

[IpuBoAUTH IPUMEPHI UPPALMOHANBHBIX YHCEN; PACIIO3HABATH PALlMOHAIIBHBIE U UPPAIIUOHATILHBIE
ymcIa; n300pakaTh YMCIIa TOYKAMU KOOPIUHATHOHN npsiMoid. HaXxoMuTh IecATUYHbIC TPUOIIKEHUS
palMOHANBHBIX U UPPALIMOHATIBHBIX YHCEI; CPABHUBATH U YIIOPSIOYUBATE ACHCTBUTENIbHBIC YHUCTIA.
OnuceiBaTh MHOXKECTBO J€HCTBUTEIBHBIX UKce. Mcnoibp30BaTh B IUCbMEHHON MaTeMaTHYECKOM
peun 0003HaUYCHNUS U rpadruecKkue H300paKeHMsI YUCIOBBIX MHOYKECTB, TEOPETUKO-MHOXKECTBEHHYIO
CHMBOJIHKY.

Hcnonb3oBaTh pa3Hbie GOPMBbI 3aMCcH NPUOIMKEHHBIX 3HAYCHUH; JeJIaTh BHIBOJIbI O TOYHOCTH
PHUOIMKEHUS 110 3aTUCH NMPUOIMKEHHOTO 3HAYCHMSL.




DopMynHpOBaTH CBONCTBA YHCIOBBIX HEPABEHCTB, MILTIOCTPUPOBATH UX HA KOOPAUHATHOMN MPSIMOU,
JIOKa3bIBaTh aNreOpandecky; IPUMEHITh CBOWCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.

PemaTs iuHeliHbIE HEPABEHCTBA, CUCTEMbI JTUHEUHBIX HEPABEHCTB C OJIHOM NepeMeHHOU. [[oka3bIBaTh
HEPaBCHCTBA, IPUMEHSIS IPUEMBI, OCHOBAHHBIC HA ONIPENICIICHUN OTHOIICHUHN «OOJIBIIEY U «MCHBIIICY,
CBOMCTBaxX HEPABEHCTB, HEKOTOPHIX KIACCUUECKUX HEPABCHCTBAX.

Pacmo3naBaTh Ha yepTekax, pUCYHKaX, B OKpYKaloIeM Mupe reomerpuueckue purypst. [IpuBoants
MIPUMEPBI aHAJIOTOB B OKpYKaroiiem Mupe. M300paxkats reoMeTpudeckue GUryphbl 1 UX
KOH()UTYpaluu OT PYKH U ¢ UCIIOJIB30BaHUEM YEPTEKHBIX HHCTPYMEHTOB. M300paxkath
reoMeTpuyeckue GUrypsl Ha KieTdaroit Oymare. MI3MepsATh ¢ MOMOIIBI0 HHCTPYMEHTOB U

CpPaBHHMBaTh  JUIMHBEI OTPe3KOB. CTPOUTH OTPE3KH 33JaHHOM JUTHHBI C TTOMOIIBIO THHEHKH.

3HaTh NOHATHE KOOPAMHATHOTI'O Jiyda, CAMHUYIHOTO OTPE3Ka N KOOPJAUHATHI TOUKH. YMmetn HA4YCPTUTH
KOOPJMHATHBINA JTy4d U OTMETUTHh Ha HEM 33/IaHHBIC YHCTIa, HA3BaTh YHCIIO, COOTBETCTBYIOIIECE JAHHOMY
MTPUXY HA KOOPJUHATHOM JIy4e.

KBagparnunas pynkums (26 1)

Kakyro ¢pyHKIMIO Ha3bIBAIOT KBAJPATHUHOM.
I'paduk u cBoiicTBa pyHkuuu y=ax2. CaBur
rpaduka QyHKIUN y=aXx2 B/I0JIb OCEH KOOpIHHAT.
I'paduk pynkumm y=ax2 +bx+c.

KBagparusle HepaBeHCTBA.

PacrniozHaBaTh KBaApaTUUYHYIO (PYHKIHIO, HPUBOIUTH HIPUMEPHI KBaAPATUIHbIX 3aBUCHUMOCTEH 13
peanbHOH KU3HH, HU3UKH, TEOMETPHH.

BrisBiaTe myTéM Habm0eHrH M 000011aTh 0COOSHHOCTH TpaduKa KBaAPATHIHOW (DYHKITHH.
Ctpouth 1 U300paXKaTh CXeMaTH4eCKu rpaduKy KBJAPaTUIHBIX (YHKIHIA; BBISBISITH CBOWCTBA
KBaJ[paTHUHBIX QYHKIWH 10 uX rpadgukaM. CTpouTs OoJiee ClIoKHBIE rpad)uKi Ha OCHOBE TpaduKOB
BCEX M3YUYECHHBIX (YHKIHH.

[IpoBoauTh pa3HOOOpa3HbIC UCCIICAOBAHUS, CBSI3aHHbBIC ¢ KBaIpaTHYHOW (yHKIMEH U e€ rpad)ukoM.
BEINONHATE 3HAKOBO-CHMBOJIMYECKUE JIEHCTBUS C UCTIONB30BaHNEM (DYHKIIMOHATBHOW CUMBOJIMKY;

CTPOUTH peueBble KOHCTPYKLMH C UCIIOJIb30BaHUEM (PYHKIIMOHAIBHON TEPMUHOIOTHH.

Pemrate kBaspaTHBIE HEPABEHCTBA, a TAK)KE HEPABEHCTBA, CBOSIINECS K HUM, ITyTEM HECIOKHBIX
npeoOpa3oBaHMii; pelIaTh CUCTEMbI HEPABEHCTB, B KOTOPHIX OJHO HEPABEHCTBO MM 00a SBISIOTCS
KBaapaTHbIMU. [IpMeHATh anmapaT HepaBeHCTB IPU PEUICHUH Pa3IMYHbIX 3a/1a4.

YpaBHeHHUsI H CHCTeMbl YpaBHeHuii. (334)

PanmonaneHble BeipaxkeHus. Llenpie ypaBHeHu .
JpoGHble ypaBHeHUs. CHCTEMBI YpaBHEHUH C IBYMs
nepeMeHHbIMU. Pemenue 3ana4. ['paduaeckoe
HCCIIEIOBAaHUE YPABHEHUM.

Pacno3naBath palrOHAJIBHBIC U UPPALIMOHAJIBHBIC BEIPpAXKCHUS, KJ'IaCCI/I(bI/IHI/IpOBaTL panroOHaJIBHBIC

BeIpakeHHs. HaxoauTs 001acTh onpeneneHns palMoHATIbHOTO BEIPAXKEHIS,; Joxa3bIBaTh
ToXxecTBa. J[aBaTh rpadUuecKyto HHTEPIPETAIHIO (HYHKIIMOHAIBHBIX CBOMCTB BBIPAXKEHUHN C OJTHON
[IEPEMEHHO.

Pacrio3naBath nenple U JpoOHbIe ypaBHEeHUS. PemaTs nessie 1 [poOHbIe BRIPAKEHHS, TPUMEHSS
pa3JInyHbIE IPUEMBI.
Crpouts rpaduku ypaBHEHUH ¢ IByMs IEPEMEHHBIMHU.




KoHcTpyrpoBaTh SKBUBaJICHTHBIC PEYEBHIC BHICKA3bIBAHUS C UCIIOJIB30BAaHUEM AITeOPanvecKoro 1
TeOMETPUUYECKOTO SI3BIKOB. PelaTh CUCTEMBI IBYX YPaBHEHHH C IByMsI IEPEMEHHBIMU, UCTIONB3YS
ITUPOKHUI HAOOP MPHUEMOB.

Pemarh TekcTOBBIE 332U aNTeOpanYeCKUM CIIOCOOOM: IEPEXOIUTh OT CIIOBECHOU (hOPMYITUPOBKH
YCIIOBHS 3a/1a4H K alre0pandecKoi MOJIENIH MyTEM COCTABJICHUS YPAaBHCHHS UM CUCTEMbI
YpaBHEHHH; peliaTh COCTABICHHOE YpaBHEHHE (CUCTEMY YpaBHEHUH ); HHTEPIPETUPOBATh PE3YJIbTAT.
Hcnonk3oBaTh GyHKIMOHATBLHO-TPAdUIESCKIE MTPEICTABICHUS IS PEIICHUS U HUCCIICIOBAHUS
YpaBHEHUH M CUCTEM.

Apudmernyeckasi M reoMeTpudecKas nporpeccun. (25 4)

YucnoBble MOCIeI0BATENbHOCTH. AprudMeTHIecKast
nporpeccusi. CymMMma mepBbIX N 4WICHOB
apudmernueckoii nporpeccuu. I'eomerpudeckas
nporpeccusi. CymMa mepBbIX N 4ICHOB
reomeTpuyeckoi nporpeccuu. [IpocTeie u caoxHbIE
npoueHTsl. CyMMa KBaJpaToB MEPBLIX N
HATypaJbHbIX YUCE.

[TpumeHsTh MHAEKCHBIE 0003HAYECHUS, CTPOUTh PEUEBbIe BHICKA3hIBAHMUS C UCIIONIB30BAHUEM
TEPMUHOJIOTHH, CBA3aHHOW C MTOHATUEM IOCIEA0BATEILHOCTH.

BBIYHCIATE YICHBI TOCIIECA0BATEIBHOCTEH, 3aJaHHBIX (hOPMYJION N-TO WieHA WU PEKYPPEHTHOM
hopmyoii.

VY cTaHaBINBaTh 3aKOHOMEPHOCTH B IIOCTPOECHUH TIOCIEA0BATEILHOCTH, €CIIH BBINMCAHEI TEPBBIE
HECKOJIbKO €€ uiieHOB. M300pakaTh WieHbI MOCIeI0BaTEILHOCTH TOYKAMH Ha KOOPIMHATHON
IJIOCKOCTH.

PacnioznaBath aprMETHYECKYIO U T€OMETPUIECKYIO IPOrPECCUH NIPH PA3HBIX CIIOCO0axX 3aqaHusl.
BBIBOIMTE Ha OCHOBE JOKA3aTENbHBIX PACCYXKICHHN (GOPMYIIBI 00IIEro dieHa aprudMeTHIecKon 1
reOMETPUUYECKOHN MPOTrpeccrii, CyMMBI TIEPBBIX N WIEHOB apU(METUIECKON U TEOMETPHUECKON
Mporpeccuil; pemars 3a1a4u ¢ UCIOJIb30BaHUEM 3THX (HOPMYII.

PaccmarpuBaTh pUMeEpHI U3 pealibHON JKU3HH, WILTFOCTPUPYIOIINE H3MEHEHHS B apU(PMETHIECKON
MPOTPECCUH, B TEOMETPUIECKOM MPOTPECCHH; N300pakaTh COOTBETCTBYIOIINE 3aBUCIMOCTH
rpaduyecku.

Pemats 3a1aun Ha CIIOKHBIE IPOLICHTHI, B TOM YHCIIE 337a4H U3 PEATbHON NPAKTHKH (C
WCIIOJIb30BAaHUEM KaJIbKYJISATOPa)

CTaTHCTHKA M BEPOSATHOCTH. (12 4)

Bribopounslie uccnenoBanus. MIHTepBaIbHBIN ps.
I'ucrorpamma. Xapakrepuctuku pazdpoca.
CraTucTdeckoe OLlEHUBAaHUE U MIPOTHO3.

Ocy1iecTBIATh NOUCK CTATUCTHUECKOW MH(POPMALINH, pacCCMaTPUBATh pPealIbHYIO
CTaTHUCTUYECKYIO HHPOPMAIINIO, OPTaHW30BbIBAaTh U aHAJIU3UPOBATH €€ (paHKUPOBATh
JAHHBIE, CTPOUTH UHTEPBAJIBHBIE PAbI, CTPOUTH TUArPAMMBI, ITIOJIMTOHBI YACTOT,
TUCTOIPaMMBI; BBIYUCIISATH PA3IMYHBIE CPETHUE, a TAKKE XapaKTEPUCTUKU pa3dpoca).
IIporuo3upoBaTh 4acTOTY MOBTOPEHUSI COOBITHS Ha OCHOBE UMEIOIINUXCSI CTATUCTHYECKUX
JTAHHBIX.

IMoBTOopenue. (14 u)
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IHosicHUTEABLHAA 3AIINMCKA

[Tporpamma pa3zpaboTana Ha OCHOBE CIEAYIONIUX HOPMATUBHBIX JOKYMEHTOB U METOJAMYECKUX MATEPHAIIOB:

®denepalibHbIl TOCYAapCTBEHHBIM 00pa30oBaTeIbHBIN CTaHIAPT OCHOBHOI'O OOIIETr0 00pa3oBaHHWs, YTBEP)KJIEHHBIM NpukazoM MuHucTepcTBa

oOpa3oBanus u Hayku Poccuiickoit @enepamnmu ot «17» nexadps 2010 1. Ne 1897;

®denepanbHbIi 3aK0H 00 0Opa3zoBanuu B Poccuiickoit deneparuu Ne 273-D3 ot 29.12.2012;

@enepalibHbIH epedyeHb y4eOHUKOB, YTBEPKIEH NpuKka3oM MuHucTtepcTBa o0pasoBanus U Hayku Poccuiickoit denepannu ot 31 mapra 2014 r.
Ne 253 «O06 yrBepxkaeHuun ¢GeaeparbHOro TMepedyHs y4eOHWKOB, PEKOMEH/JIOBAHHBIX K WCIIOJB30BAHUIO TIPH peau3allii HMEIOIIUX
aKKpEIUTAlUI0 00pa30BaTEIbHBIX MPOTrpaMM HAYaIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHEro o0IIero 00pa3oBaHus» C UBMEHEHUSIMU OT

08.06.2015 r.;

[Tporpammel 00meoOpazoBaTenbHBIX yupexkaeHuii. ['eomerpust 7-9 kiaccer. CocraButens: bypmucrposa T.A., M.: IIpocBemenne, 2019 .

[IporpamMma cootBeTcTBYeT yueOHUKY ['eometpus 7 — 9. YueGHuk /uia obmeodpazoBaTenbHbiX yupexaenuil. / JI.C. Atanacss, B.®. byryzos, C.b.
Kanomues, D.I'.Ilo3usxk, M.W. IOauna. / M.: IIpocsemenue, 2014.
JanHas pabodasi mporpamMMa IMOJTHOCTHIO OTpakaeT 0a30BbIil ypOBEHB MOITOTOBKH IIKOJIBHUKOB IO pazjesiaM mporpammbl. OHa KOHKPETH3HPYET

coJIepKaHKue TeM 00pa30BaTeIbHOTO CTAHAAPTA U JIaeT MPUMEPHOE paclpeIesiCHue Y4eOHBIX YacoB MO pa3aesiaM Kypca.

I[Inanupyembie pe3yJbTaThl 0CBOCHUSI 00YYAKIIMMHUCS MPOTrPaMMBbI

OO0yuaromuiicst HAyIuTCS:

Obyuarowuiics noay4um 603MOHNCHOCHb HAYYUMbCA:

ONEPUPOBAaTH C HAYAJIbHBIMU TMOHATUAMHM TPUTOHOMETPUM W  BBIIOJHATH
3JIeMEHTapHbIE Onepanuy HaJ GYHKIHUIMH YTIIOB:

pelmarh 3aJa4d Ha J10Ka3aTejabCTBO, OMHMPAsCh HAa M3y4eHHbIE CBOWCTBA (UTYp U
OTHOILUEHUW MEXYy HUMH U IIPUMEHSSI U3yYEHHBIE METO/Ibl JJOKA3aTEIbCTB;
BBIUUCIIATh IUIOIIAAUM KPYrOB U CEKTOPOB; JJIMHY OKPYKHOCTH, IJUHY JyTH
OKPYXHOCTH;

peliaTh 3a/1a4y Ha JJOKa3aTeJNbCTBO C UCIOIb30BaHUEM (DOPMYIT UTMHBI OKPYKHOCTH
U JUTUHBI TyTH OKPY>KHOCTH, (popMyI miomaneit puryp;

pemiaTh MNPAaKTUYECKUE 3aJauM, CBSI3aHHbIE C HAXOXKJEHHUEM TI'€OMETPUUYECKHX
BENUYMH (MCHONB3YS MPU HEOOXOJMMOCTHU CIPABOYHHUKHN M TEXHUUYECKUE CPEICTBA).
BBIUUCIIATH JUIMHY OTpe3Ka IO KOOPAMHATAM €r0 KOHLIOB; BBIYUCIATH KOOPIAUHATHI
CepEeUHbI OTPE3Ka;

HCIOJIb30BATh KOOPAMHATHBIM METOJX I H3YyYEHHUS CBOMCTB MPSIMBIX U
OKPYKHOCTEH.

OIIEpUPOBATH C BEKTOPaMU: HAXOUTh CYMMY M Pa3HOCTh JIByX BEKTOPOB, 3aJaHHBIX
r€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIM MPOU3BEACHUIO 3aJaHHOIO BEKTOpa Ha
YUCIIO;

UCNONB306aMb KOOPOUHAMHBIL MEmOoO Ol U3YUeHUs.
CBOUCMB NPAMBIX U OKPYHCHOCMEL.

BLIUUCTIAMD NIOWAOU PUSYD, COCMABNIEHHBIX U3 08X UIU
bonee NPAMOY 20/IbHUKOS, napannenozspammos,
Mpey2oNbHUKOS, KpY2a U CeKmopa,

npuobpecmu Onvlm NPUMEHEeHUsl an2edpauyecKkozo u
MPULOHOMEMPUYECKO20 annapama U uoetl O8UNCEHUS.
npu  pewileHuu 3a0ay HA  GbIYUCIEHUe  Niowaoeti
MHO20Y20/IbHUKOS.

081a0emb KOOPOUHAMHBIM MEeMOOOM peuleHus 3a0ay Ha
8blyUCIeHUe U 00KA3aMelbCME0;

npuobpecmu Onvim UCNONBL30GAHUS KOMNLIOMEPHLIX
npoepamm OJisl AHANU3A YACMHBIX CIYYaAe8 63AUMHO20
PACNONI0AHCEHUSL OKPYHCHOCMEU U NPAMBIX;

npuodpecmu onvim GbINOJHEHUS NPOEKMO8 NO MeMAM.:

«Ox, yorc smu eekmopult!»,




HaxOJUTh JUIsl BEKTOPOB, 3a/JIaHHBIX KOOpAMHATAMU: JJIMHY BEKTOPa, KOOPIUHATHI
CYMMBI U Pa3HOCTH JIBYX U 0o0Jiee BEKTOPOB, KOOPMHATHI IPOU3BEICHUS BEKTOPa Ha
YHCJIO, NPUMEHAS NP HEOOXOAMMOCTH COYETATEIbHBIM, NEPEMECTUTEIbHBIA U
pacnpeenuTebHbIN 3aKOHBI;

BBIYUCIIATH CKALIPHOE IIPOU3BEACHUE BEKTOPOB, HAXOUTh YTOJI MEXIY BEKTOPAMH,
YCTaHaBIUBATh MEPIECHIUKYIISIPHOCTD NPSMBIX.

BJIaJIETh KOMIETEHLUAMHU: TIO3HABATEIbHON, KOMMYHUKAaTUBHOM, NHPOPMAIIMOHHOM
1 pedIeKCUBHOM;

paboTaTh B rpynmnax, apryMeHTHUpOBaTh U OTCTAUBATh CBOIO TOUKY 3PEHUS;
pacro3HaBaTh Ha 4EPTEkKaX, PUCYHKAX, MOJIEIAX U B OKPYKAIOIIEM MHUPE IUIOCKHAE U
MIPOCTPaHCTBEHHbIE T€OMETPUUECKHE (PUTYDBHI;

pacrno3HaBaTh Pa3BEPTKU KyOa, MPSIMOYrOJBHOTO Mapaulejenuiesaa, NpaBUiIbHON
MMAPaMU/IbI, IWJIMHIPA U KOHYCA;

OTPEENATh MO JIMHEWHBIM pa3MepaM pa3BEPTKU GUTYphI TUHEHHbIE pa3MepPbl caMoil
¢burypsl 1 Ha060pOT;

BBIYHCIISTH 00BEM NMPSMOYTOJIBHOTO NapauleNenunesia.

«TpeyeonvHuku... oHu nogciody!!!y,
«l'eomempuueckue napkemaol,
«B mooe — ceomempusi!»

peuwtamsv  mamemamudecKue 3a0a4u U 3a0a4u U3
CMEINCHBIX npedMemoe, 6blNOJIHAMb  npakmuveckKue

pacuémeut;

BLIYUCTAMD 00vEMbI NPOCMPAHCMBEHHBIX
2eoMempudecKux duayp, COCMABNIeHHbIX u3
NPAMOY20/IbHbIX NAPAJLIENeNUNeo0s;

yenyoumso u paseums npeocmasieHus 0

NPOCMPAHCMBEHHBIX 2eOMEMPUUECKUX PUSYPax,
NPUMEHAMb  NOHAMUe Pa3eépmku  Ons  BbINOJIHEHUS
NPAKMUYECKUX pACUEMO8.

XapaKTepncnma OCHOBHBIX BUJA0B J€ATCJIBbHOCTH

Ne HaszBanue pazgena KOI-BO 14C0B XapakTepucTUKa OCHOBHBIX BUAOB ACATEIbHOCTH
/T Tewmsbl paznena obyvaroruxcs (Y'Y /) no paznenam
1 2 3 4
1. BekTopbl DopMUPOBATH Y YUAIIUXCA YMEHUI NOCTPOCHUS U peaIn3aliu
Ilonsartue BexkTopa. CiokeHrEe U BBIYUTAHUE BEKTOPOB. HOBBIX 3HAHHUH (TTOHATHH, CITOCOOOB NCHCTBHMA U T.1.)
YMHOXKEHHE BEKTOpa Ha 9HCIIO. MoTHBMPOBATH BBEACHHE OHATHI U JCHCTBUI, CBSI3aHHBIX C
lIpumenenne BEKTOPOB K PELICHHIO 3aa4. BEKTOPaMH, COOTBETCTBYIOIMMH MPUMEPAMH, OTHOCSIIIAMUCS K
9 (hU3MYECKUM BEKTOPHBIM BEJIMUHHAM;
CauyaTts CBOM cItocod NeHCTBUS C ITAIOHOM.
YcranaBauBaTh ¥ CPAaBHUBATH pa3HbIE TOUKU 3PEHUS, TPEXKIIS
4YeM NMPUHUMATH PEIIeHNE U IeNaTh BHIOOP.
2. MeTtoa KoopauHAT OO0bsICHATH U WUTIOCTPUPOBATH MOHATHS IPAMOYTOIBHON CHCTEMBI
Koop JUHATHI BEKTOpa. KOOpAWHAT, KOOPpAUHAT TOYKH U KOOPAWHAT BEKTOPA,
TpocreiiIue 3a/1a9i B KOOPIUHATAX. OueHnBaTVL MPaBAILHOCTb BBINONHEHNS JISCTBHS HA YPOBHE
VpaBHEeHHUs OKPY/KHOCTH 1 IIPSIMOIA. 8 aJIeKBaTHOHN PETPOCIIEKTUBHOI OIEHKH.
IIpoBoauTh cpaBHEHME, KJIACCU(PHUKAIUIO 110 3aTaHHBIM
KPUTEPHSIM.

Co3aaBaTh H 3alIMIIATH y‘l€6HLIC, HCCJIICAOBATCIILCKUEC IPOCKTHI




CooTHomIeHHe MexK1y CTOPOHAMH M YIJIaMH
TpeyrojbHuka. CKajJsipHoe Npou3BeieHHe

BEKTOPOB.

CuHyC, KOCUHYC, TaHT€HC, KOTAaHT€HC yrJa.
CooTHoIIEHUS MEXTy CTOPOHAMH U YTJIaMU
TpeyroibHuKa. CKalsipHOE MPOU3BEICHUE BEKTOPOB.

16

@DopMyJIHUPOBATH U WILTIOCTPUPOBATH OMPENIEIICHUS] CUHYCA,
KOCHHYCa, TAHT'€HCa U KoTaHrenca yrioB oT 0 1o 180°; BEIBOIUTH
OCHOBHOE TPUTOHOMETPUYIECKOE TOXKICCTBO U (DOPMYITI IPUBCICHNS,
OcyuiecTBASATH UTOTOBBIN U MOMIATOBBIA KOHTPOJIH 10
pe3yabTary.

IIpoBoauTH cpaBHEHME, KIACCU(PHUKAIIUIO 110 33 JaHHBIM
KPUTEPUSIM.

JloroBapuBaThcs ¥ MPUXOAUTH K O0IIEMY PEIICHUIO
COBMECTHOM JIEATENHHOCTH, B TOM YHCJIE B CUTYaIlUU
CTOJIKHOBEHHMSI HHTEPECOB.

JJIMHA OKPY/KHOCTH M IJIOIIAb Kpyra.
[IpaBuiibHBIE MHOTOYTOJIBHUKHY.

JInMHa OKpY)KHOCTM W IUIONIA/b Kpyra.

11

OO0BACHATH MOHSTHA MPABIIIBHOTO MHOTOYTOJIbHUKA, JUTHHBI
OKPYXXHOCTU M IUIOIIAJU KpYra;

PaznmmuaTh cioco0 u pe3yabTaT IeicTBHS.

Baaners obupiM npueMoM perieHns 3aaad.
JloroBapuBaThcs U MPUXOAUTH K O0IIEMY PEIIEHUIO
COBMECTHOM JEITEIHHOCTH, B TOM YHCIIE B CHTyalll{
CTOJIKHOBEHHS WHTEPECOB.

IIpuMeHATH 3HAaHUS M YMEHUS B HECTAHAAPTHBIX CUTYaIUSX.

JIBu:xeHMsI
TlousiTue OBYOKEHUS.
[TapanienbHbIil EpeHOC U TOBOPOT.

OO0BSICHATD, KAKOBA CBSA3b ME&X/Y IBWXEHUSIMH U HAJIOXKEHUSMU;
WIIIOCTPUPOBATH OCHOBHBIE BUBI IBUXKEHUH, B TOM YHCIIE C
MIOMOIIIBIO KOMITBFOTEPHBIX IIPOTrPaMM.

PazauuaTth crioco0 U pe3ynbTaT IeHCTBHUS.

IIpoBoanTh cpaBHEHME, KJIACCU(DUKALIUIO 110 3aJaHHBIM
KPUTEPUSIM.

MozaenupoBaTh CUTyallly, HUTIOCTPUPYIOLIIE OCEBYIO
CHMMETPHIO, LIEHTPAIBHYI0 CHMMETPHIO, TAPAJUICNIbHbINA IEPEHOC U
HIOBOPOT;

Hcnosib30BaTh MATEMAaTUYECKYIO MOZEb PEAIBHOM KU3HEHHOU
CUTYalllU PH PELICHUH 3a1a4

Co3aaBath M 3alIMIIATH YIeOHBIE, HCCIEA0BATEIbCKIE IPOEKTHI

HauvanbHble cBeeHUsI U3 CTEPEOMETPHH.
MHOTOrpaHHUKH.
Tena 1 NOBEPXHOCTH BPALLECHUSI.

BblaensiTh KONUYECTBEHHBIE XaPaKTEPUCTHKH O0BEKTOB,
3aJlaHHbIE CIIOBAMU

OcyumecTBASI T UTOTOBBIM U MOIMIATOBBIA KOHTPOJIb 1O
pe3ynbTaTy.

CTpouTh peueBoe BHICKA3bIBAHUE B YCTHOM M MUCBMEHHOU
dopme.

Y4auTsIBaTh pazHble MHEHHS U CTPEMHUTHCS K KOOPAMHALNN
Pa3NMYHBIX MO3ULMH B COTPYIHUYECTBE.

00 akcuomax reomeTpun
OO0 akcrMoMax IIaHUMETPUH

HNmets Gonee I‘J'Iy6OKO€ OpeaACTABJIICHUE O CUCTEMEC AaKCHUOM
MJIAHUMCTPUU U aKCUOMATUYCCKOM METOAC




HexoTopsie cBeneHus 0 pa3sBUTHH T€OMETPUU IMpoBoanTh CpaBHEHUE, KIACCH(DHUKAITUIO 110 33 JaHHBIM

KpUTEPHSIM.

CTpOI/ITb PEUCBOC BLICKa3bIBAHUC B yCTHOﬁ M TIMChbMEHHOM
dopme.

8. Hrorosoe nosropeHue BHoOCHTB KOPPEKTUBHI U JIOMIOJHEHHS B CITIOCOO CBOMX
[TapannensHbIe MpsIMBbIE JIEWCTBUH B CIIy4ae pacx0oKJAEHUS 3TaJOHA, pealibHOrO IEUCTBUS U
TpeyroapHUKH. €ro MPOAYKTA.

UeThIpeXyroJIbHUKH. CTpouTHh JOrHUYECKUE IENH PacCyKISHHM
OKpYXKHOCTb. BHocuTh HEOOXOMMBIE KOPPEKTHUBHI B AEHCTBHE MTOCIIE €T0
8 3aBEPILCHHS HA OCHOBE M y4eTa XapakTepa CIeIaHHbIX OIHOOK.
Baagers o0muyM mpuemMoM perieHus 3a1ad.
JloroBapuBaThcs M MPUXOAMTH K O0IIEMY PEIICHUIO
COBMECTHOU ACATCIBHOCTU, B TOM YUCJIC B CUTyallun
CTOJIKHOBCHUSI MHTCPECOB.
KanennapHo- TemaTnyeckoe IaHMPOBaHUE
68 yacoB (2 yaca B He1eJI10)
Ne /m Tema ypoxka Komn-Bo wacos Mara
110 TIJIaHy ¢akr
1 2 3 4 5
1 [Tonsitue BexkTopa. PaBeHCTBO BEKTOPOB 1 01.09
2. | OTkiaaplBaHUE BEKTOpPA OT JAaHHOW TOYKU 1 06.09
3. | CnoxeHue v BBIYUTaHUE BEKTOPOB 1 08.09
4. | BelunTanue BEKTOPOB 1 13.09
5. | Pemenue 3agau «CioKeHHe U BBIYMTAHHE BEKTOPOBY 1 15.09
6. | IIpousBeneHmne BEKTOpa Ha YUCIIO. 1 20.09
7. | IlpuMeHEeHHE BEKTOPOB K PEIICHUIO 3a/1a4 1 22.09
8. | CpenHsst IMHUS Tpareuuu 1 27.09
9. KonTtponsHas padota Nel o teme: «BekTopsi» 1 29.09
10. | Koopaunate! Bektopa. PaznoxkeHne BekTopa 1o IByM HEKOJUIMHEAPHBIM BEKTOpaM 1 04.10
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