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IHHOACHUTEJIBHASA 3ATINCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA "MATEMATHKA"

Paboyas mporpamma o MaTeMaTHKe sl 00y4Jaromuxcst 5 Ki1accoB pa3padoTaHa Ha ocHOBe DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAaPTa OCHOBHOTO 00IIEro 00pa3oBaHus ¢ yu€TOM U
COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, IPEIBABIAEMBIX K MATEMATUYECKOMY 00pa30BaHMIO, U TPAJIULIUI
pOCCHUICKOTO 00pa3oBaHusl, KOTOPHIEC 0OECIIEYNBAIOT OBJIAJICHUE KIIOUEBBIMUA KOMIIETCHIIUSIMH,
COCTaBJISIOIUMH OCHOBY JIJIsl HEIIPEPBIBHOTO 00pPa30BaHUs M CAMOPA3BUTHS, A TAKXKE IIETIOCTHOCTD
OOMIEKYIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHA 0OyJaromuxcs. B paboueli nporpamMme
y4uTeHBI Ujied U nojoxeHus Konuenuuu pa3BuTis MareMaTuieckoro oopazoBanus B Poccuiickoit
®enepanuun. B anoxy nudposoit Tpanchopmaiiu Bcex chep 4eTI0BEUECKOM IeITeTbHOCTH HEBO3MOXKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 6a30BOM MaTeMaTUYECKOM MOATOTOBKH. YKe B LIIKOJIE
MaT€MaTuKa CIIYKUT OIIOPHBIM MPECAMETOM JIS U3YUCHUA CMCKHBIX AUCIHUILINH, a 110 CJIC HIKOJIbI peaﬂBHOﬁ
HEOOXOMMOCTHIO CTAHOBUTCS HEMIPEPHIBHOE 00pa3oBaHME, UTO TpeOyeT MOTHOIIEHHON 0a30BOM
00111€00pa30BaTENIBHON MOATOTOBKU, B TOM YHCIIE U MAaTEMaTUYECKOM.

3T0 00YCIOBIEHO TE€M, YTO B HAIIM JIHU PACTET YUCIIO podeccuil, CBI3aHHBIX C HETTOCPEICTBEHHBIM
MPUMEHEHHEM MaTeMaTHKU: U B cpepe SKOHOMUKH, U B OM3HECE, U B TEXHOJOTUYECKUX 00JIaCTsIX, U JIaXKe B
rymaHuTapHbIx cepax. Takum oOpa3om, Kpyr MIKOJBHUKOB, /1151 KOTOPBIX MaTeMaTHKa MOKET CTaTh
3HAQYUMBIM IIPEIMETOM, PACHIUPSIETCS.

[TpakTHdeckas Mojae3HOCTh MaTEMATHKH O0YCIOBJICHA TEM, YTO €€ MPEMETOM SBIISIOTCS
(dbyHIaMeHTalIbHbIE CTPYKTYPHI HAIlIETO MUpPA: MPOCTPAaHCTBEHHBIE (DOPMBI U KOJTHMUYECTBEHHBIE OTHOILIEHUS OT
MPOCTENIINX, YCBAUBAEMBIX B HEMIOCPEACTBEHHOM OIIBITE, 10 TOCTATOYHO CJIOKHBIX, HEOOXOJUMBIX JIJIs
Pa3BUTHS HAYYHBIX U MPUKIAJAHBIX UeH. be3 KOHKpeTHbIX MaTeMaTHUECKUX 3HAHUI 3aTPyIHEHO TTOHUMaHUE
MPUHIIUIIOB YCTPOWCTBA U UCTIOJIb30BAaHUS COBPEMEHHON TEXHUKU, BOCIIPUATHE Y UHTEPIPETALHS
Pa3HOOOpPa3HOM COMATBHOM, S)KOHOMHUYECKOM, TOJUTUYECKOU nHpopmaluu, MmatodhdexTuBHa
MTOBCEIHEBHAS MpaKTUYecKas eATenbHOCTh. Kaxk1oMy 4eoBeKy B CBOEH KU3HU MPUXOTUTCS BBIIOTHATh
PacuéThl U COCTABJIATH AITOPUTMbI, HAXOJAUTh U IPUMEHATH (DOPMYJIBL, BIIAJIETh MPAKTUIECKUMU MpUEMamMu
reOMETPUYECKUX U3MEPEHUN U OCTPOEHUH, YNTaTh UH(POPMALIUIO, TPEJICTABICHHYIO B BUJIE TaOJIHII,
IyarpamMmm M rpauKoB, )KUTh B YCIOBHIX HEONPEAEIEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapakTep
CITyJailHBIX COOBITHIA.

OpHOBpeMEHHO ¢ paciipeHueM cdep NPUMEHEHUsT MaTeMaTHKU B COBPEMEHHOM o01iecTBe BcE Ooiee
Ba)KHBIM CTAHOBHUTCSI MATEMAaTUYECKUI CTUJIb MBIIIIJICHUS, IPOSIBIIIOIIUNACS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoiecce nzyueHus MaTeMaTHKHU B apceHall IPUEMOB U METOJIOB MBIIILJICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCSA MHIAYKLIUA U ACTYKIHs, 0000IIeHre U KOHKPETU3AIlHs, aHaIHN3 U
CUHTE3, KJIaccu(UKalus U cucTeMaTu3alys, abcrparupoBanue u aHajaorus. OObeKTbl MaTeMaTHYeCKIX
YMO3aKJIFOU€HH, TPaBUJIa UX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX TTOCTPOEHUH,
CHOCOOCTBYIOT BBIpaOOTKE YMEHHS (OPMYIHPOBATH, 0OOCHOBBIBAThH U IOKA3bIBATh CYXKJICHHS, TEM CaMbIM
Pa3BHUBAIOT JIOTUYECKOE MBIIIITIEHHE. Bemyias poib NpuHaanekKUuT MaTeMaTuke U B (GOPMUPOBAHUN
AITOPUTMUYECKON KOMIOHEHTHI MBIIILIICHUS ¥ BOCOHUTAHUH YMEHUI JeHCTBOBATH MO 33JaHHBIM allTOPUTMaM,
COBEPIIIEHCTBOBATh N3BECTHHIE U KOHCTPYHPOBATH HOBHIE. B mpoiiecce pemieHus 3aaa4y — OCHOBON y4eOHOM
JEeSITeNFHOCTH Ha ypOKaX MaTeMaTHKU — Pa3BUBAIOTCS TAKXKE TBOpUYECKasl M MPUKIIAIHAS CTOPOHBI
MBIIILICHUS.

O6y‘~IeHI/IC MaTeMaTHKe JAaET BO3MOKHOCTh Pa3BUBATh Y 06yqalom1/1xc;1 TOYHYIO, PAallTUOHAJIbHYIO U
I/IH(pOpMaTI/IBHyIO pc4b, YMCHUC OT6I/IpaTL HanboJee HoAXO AN E A3BIKOBBIC, CUMBOJIMYCCKUC, Fpa(bPILICCKI/IC
CpCACTBA IJId BBIPAKCHUS Cy')K,ZleHI/Iﬁ W HarJigIAHOTO UX MPEACTABJICHH.

Heo0x0uMbIM KOMIIOHEHTOM OO1IIEH KyIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBIIETCS 001Iee 3HAKOMCTBO



C MCTOAaMM IIO3HAHUA I[QP'ICTBHTGJIBHOCTI/I, OpeACTaBJICHUC O IPCAMETC U MCTOJaX MATCMATHUKHU, UX OTJIMUMH
OT MCTOOB APYIrUX €CCTCCTBCHHLIX U 'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTIX IMPUMCHCHUA MAaTCMAaTUKHN JJI1
peleHus HayYHbIX U MPUKIATHBIX 3a1a4d. TakuM o0pazom, MareMaTnyeckoe 0Opa3oBaHue BHOCUT CBOM
BKJIaJ1 B (hopMupoBaHHE OOIIEH KyIbTYphl YeIOBEKA.

I/IsyquHe MAaT€MaTUKHU TaKXKe CHOCO6CTBy€T 9CTCTUUCCKOMY BOCIIMTAHHIO YCJIOBCKA, IOHUMAHHUIO
KpaCOThbI U U3AIICCTBA MATCMATUICCKUX paccyncﬂeHHﬁ, BOCIIPHUATHUIO TCOMETPUUCCKUX q)OpM, YCBOCHHIO
nacu CHMMCTPUH.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

[IpuoputeTHbIMU LIETAMU O0YYEHHUS] MATEMATHUKE B 5 KIIaCCe SIBJISIFOTCSL:

— MpoJoJiKeHHe (GOPMHUPOBAHMSI OCHOBHBIX MaTEMaTHUECKUX MOHATUHN (YUCIIO, BEJIUYUHA,
reoMerpuueckas ¢urypa), ooecrneqrBaroX IPeeMCTBEHHOCTb U EPCIIEKTUBHOCTh MAaTEMATHYECKOTO
o0pa3oBaHus 00yJarOIINXCS;

— Ppa3BUTHE UHTEIUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00YyJarONUXCsl, TO3HABATEIHHOM
AKTUBHOCTH, UCCIIEJIOBATEILCKUX YMEHUM, UHTEpEca K U3YYCHUIO MaTEeMAaTHKU;

— TOJIBEJIeHNEe 00YJArOIINXCSA Ha TIOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3U MaTEMATHKH
1 OKPYKAIOIIETO MUPAa;

— ¢opmupoBanue QyHKIIMOHATLHON MaTEMAaTHYECKON TPAMOTHOCTH: YMEHHS PAacIiO3HaBATh
MaTeMaTH4eCKHEe OOBEKTHI B PEATbHBIX )KU3HEHHBIX CUTYAIUSIX, IPUMEHSITH OCBOCHHbBIE YMEHHUS IS
penieHus: MpakTUKO-OPUEHTUPOBAHHBIX 33]]a4, HHTEPIPETUPOBATH MTOTYYEHHBIE PE3YyNbTaThl U
OLICHUBATh UX Ha COOTBETCTBHE MPAKTUYECKOW CUTYyAILINH.

OcHOBHBbIE JIMHUU COJIEpKaHus Kypca MaTeMaTUKH B 5 Kjlacce — apudMeTudeckast 1 reoMeTpruecKkas,
KOTOpbI€ Pa3BUBAIOTCS MAPAIJIEIBHO, KaXK/1asl B COOTBETCTBUU ¢ COOCTBEHHOI JIOTUKOH, OJHAKO, HE
HE3aBHCHMO OJIHA OT APYroii, a B TECCHOM KOHTAaKTe U B3aUMOJIeHCTBUH. Takke B Kypce MPOUCXOAUT
3HAKOMCTBO C 3JIEMEHTaMHU ajareOpbl U OMUCATEIbHOM CTATUCTUKH.

N3yuenune apudmMeTnueckoro MaTepraia HAYMHACTCS CO CUCTEMATH3aIliy U Pa3BUTHsI 3HAHUH O
HaTypaJbHbIX YHUCIIAX, MOJYYCHHBIX B HAYaJIbHOU 1IKOJIe. [Ipr 3TOM COBEpIICHCTBOBAHHUE BHIYMCIUTEIHLHON
TEXHUKHA U (OPMUPOBAHUE HOBBIX TEOPETHUCCKUX 3HAHUHN COUETACTCS C PA3BUTUEM BBIUHCIUTECIIBHON
KYJIbTYpbI, B YaCTHOCTH ¢ 0OYYCHHEM MPOCTECUIITUM TTpUEMAM TIPUKUIKHA U OIIEHKH Pe3yIhbTaTOB
BBIUMCIICHUH.

Jlpyroit KpymnHblii OJIOK B cojiep kaHuH apuMETHIECKON JIMHUU — 3TO Apobu. Hauano uzyuenus
OOBIKHOBEHHBIX U JIECITHUHBIX AP0oOEl OTHECEHO K 5 Kiaccy. DTo MEepBBIN Tall B OCBOCHUHU APOOEii, Koraa
MIPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMH, IIOHATUSIMHU TeMbl. [Ipu 3TOM paccmoTpeHue
OOBIKHOBEHHBIX JIpO0Eii B MOIHOM 00BEME MPEIIECTBYET U3YUCHHUIO ECATUUHBIX APOOEi, 9TO
1enecoo0pa3Ho ¢ TOUKU 3PEHUs JIOTUKH H3JI0KESHUS YUCIOBOM JTMHUH, KOT/1a TIpaBuiia AeUCTBUN C
JECSITUYHBIMH JIPOOSMU MOYKHO 000CHOBAThH YK€ U3BECTHBIMH aJITOPUTMAMU BHITIOTHEHHUS! IEHCTBUH C
OOBIKHOBEHHBIMHU APOOSIMU. 3HAKOMCTBO C IECATUYHBIMU JIPOOSIMU PACHTUPUT BO3MOKHOCTH ISl TOHUMAHUS
00yUaroMMUCS TIPUKIIATHOTO TPUMEHEHHUSI HOBOW 3alMCH TP U3YYCHUU JPYTUX MPEAMETOB U IPU
MPAaKTUYECKOM HMCIIOJIb30BAHUH.

[Tpu 00y4eHnn penieHno TeKCTOBBIX 33724 B 5 KJIACCE MCTOIB3YIOTCS apu(METHIESCKHIE TPUEMBI PEIIICHHSL.
TexcToBble 3a7auu, penraeMbie IpU OTPAOOTKE BHIUMUCIUTENHHBIX HABBIKOB B 5 KJIacce, pacCMaTpUBAIOTCS
3aJlauM CIEeAYIOMINX BUJIOB: 331a4i Ha IBIDKEHUE, HA YaCTH, HA MMOKYIIKH, Ha paboTy ¥ MPOU3BOAUTEIHHOCTD,
Ha TPOIEHTHI, Ha OTHOIIEHHS U Tpornopuuu. Kpome Toro, oOydaromuecs: 3HaKOMATCS ¢ TPUEMaMU pEIICHHS
3a/1a4 nepedbopoM BO3MOKHBIX BApUAHTOB, y4uarcs paboTaTh ¢ HH(pOpMaIHeid, mpeacTaBlIeHHON B popme
TAOIUI] WA JHATPAMM.



B IIpumepHnoii paboueii mporpaMme npeaycMoTpeHo (GOpMHUPOBAHUE TTPOTICCBTUYECKHUX alTreOpandecKux
IIpEeACTABICHUHN. bykBa Kak CHMBOJI HEKOTOPOI'O YMCJIA B 3aBUCUMOCTH OT MaTEMaTUYECKOIO KOHTEKCTa
BBOJMTCS TIOCTETIEHHO. ByKBEHHAsi CHMBOJIMKA ITMPOKO MCIIOJIB3YETCS MPEXKJIE BCETO YIS 3aITUCH OOIMINX
YTBEP)KJICHUN U MPEATIOKESHNUH, POPMYJI, B YACTHOCTH JIJIsl BBIYUCIICHUS TEOMETPHUECKIX BEJIMYHH, B
KAau4eCTBE «3aMECTUTEIISD» YUCIIA.

B kypce «Marematuku» 5 Kjlacca npejicTaBiieHa HarjsAHas T€OMETPHs, HallpaBJICHHAs Ha pa3BUTHE
00pa3HOTO MBIIIJICHHUS, IPOCTPAHCTBEHHOTO BOOOPaXEHHS, N300pa3UTEIbHBIX YMEHUI. DTO BaXKHBIN 3Tl B
W3Y4YEHUU F€OMETPHUH, KOTOPBIM OCYIIECTBIIAETCS HA HATJISAHO-IIPAKTUUECKOM YPOBHE, OIIMPAETCS Ha
HarJsIHO-00pa3Hoe MBIIIICHHE 00yJatonuxcs. bosbias posib OTBOANTCS MPAKTUYECKON IEATEILHOCTH,
OTIBITY, SKCTIEPUMEHTY, MOIeTUpoBaHuio. OOyJaromuecs: 3HaKOMATCS C TEOMETPHUECKUME (PUTypaMu Ha
IUIOCKOCTH M B TIPOCTPAHCTBE, C UX MPOCTEUITMMHU KOH(PUTYPALIUSIMH, ydaTcs H300pakaTh X HA
HEJIMHOBAHHOM U KJIeT4aToi Oymare, paccCMaTpUBalOT UX MpOCTeline cBoicTBa. B mporecce n3ydeHus
HarJIsTHOW reOMEeTPHUH 3HaHMSI, ITOJIyYeHHbIE 00YJalOIIMMUCS B HAYaJIbHOM IIIKOJIE, CUCTEMATU3UPYIOTCS U
pacIupsoTCs.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTAHE

CornacHo yueOHOMY IJIaHY B 5 KJlacce M3y4aeTcsi MHTErpUPOBaHHBIN npeaMeT «MaTemMaThkay, KOTOPBIH
BKJIIOUAeT apu(MeTHUYEeCKHil MaTepual U HarjsiJHyl0 T€OMETPHIO, a TAK)KE IPONEAEBTUUECKHE CBEICHUS U3
anreOpsl. YUeOHBIN TIJ1aH Ha M3yYeHWe MaTEeMAaTHKHU B 5 KJIaCCe OTBOJIUT HE MeHee 5 yueOHBIX YacoB B
Henento, Bcero 170 yueOHBIX 4acoB.



COJAEPKAHUE YYEBHOT'O KYPCA "MATEMATHUKA"

HaTypaJIbeIe qyucjia 1 HYJIb

Harypanbnoe uucno. Pang varypansasix gncen. Yucno 0. M300pakeHne HaTypaabHBIX YHCET TOUKaMU Ha
KOOpJIMHATHOM (4ncioBoil) npsimoil. [lo3unmonHas cucrema cuucieHus. PuMmckas Hymepanus Kak npumMep
HENO3UIMOHHOM cucTeMbl cunciieHus. JlecaTuunas cuctema cuucienus. CpaBHEHHE HATYpaJbHBIX YHUCET,
CpaBHEHHE HaTYpaIbHbIX unceln ¢ HynéM. CriocoOsl cpaBHeHUs. OKpyriieHHe HAaTypalbHBIX yncen. Coxenne
HaTypaJIbHbIX YKMCEJI; CBOMCTBO HYJIS IPU CI0XKEHUH. BblunTanue Kak eicTBUe, 00paTHOE CI0KEHUIO.

YMHOKEHUE HAaTypaJIbHBIX YHACEIT; CBOMCTBA HYJISL M €IMHULIBI IPY YMHOKEHUH. J[eJIeHne KaK JeHCTBHE,
oOpatHOe yMHOKeHHI0. KOMIIOHEHTHI eiicTBUH, CBA3b Mex 1y HUMH. [IpoBepka pe3ynbraTa
apudmernyeckoro nercteus. [lepeMecTuTenbHOE M COUETATEIHHOE CBOMCTBA (3aKOHBI) CJIOKEHUS U
YMHOXEHUS, pPacTpeIeTUTEIIbHOE CBOMCTBO (3aK0H) yMHOKeHUs. VMcnons3oBanue OyKB /7151 0003HaUEHUS
HEU3BECTHOTO KOMIIOHEHTA U 3alllCH CBOMCTB apu(pMETUUECKUX AeUCTBUN. JlenuTeny u KpaTHbIE YNCIa,
pasnokeHue Ha MHOkuUTenu. [IpocTeie u coctaBHble uncina. [Ipuznaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue
¢ octatkoM. CTerneHb ¢ HaTypaJdbHBIM TOKa3aTesieM. 3anuch Yuciia B BUJIE CyMMBI Pa3psIHbIX ClaraeMbix.

YucnoBoe BeIpaxkeHHe. Brluncienne 3Ha4€HNH YMCIIOBBIX BBIPAXKEHUM; TOPSIIOK BBITOJTHEHUS ACUCTBU.

Hcmons3oBanne IIPpU BBIYUCIICHUAX ICPEMECTUTCIIBHOT'O U COYCTATCIIBHOI'O CBOICTB (SaKOHOB) CJIOKCHUA U
YMHOXCHUA, pacIpCaCINTCIBHOTIO CBOICTBaA YMHOXCHUS.

Apobu

[Ipeacranenue o apodu Kak crocoOe 3amucu 4acTu BeaundnHbl. OObIKHOBEHHBIC 1po0u. [IpaBuibHbIC 1
HeTnpaBWIbHbBIE Apoou. CMentanHas ApoOk; MPEICTaBICHHE CMEIIaHHOHM ApoOH B BUEC HEMPABWIBHOU IpOoOH
Y BBIJICJICHHE [IEJION YaCTH YKCiIa U3 HEeMPaBUILHOM apoou. M3o0paxenue npoOeit ToukaMu Ha YUCIOBOM
npsimoii. OcHOBHOE CBOMCTBO nipodu. Cokparenue apooeit. [IpuBeaenne npodu kK HOBOMY 3HaMEHATEITIO.
CpaBuenue npo6eii. CiioxeHne U BEIYUTaHUE Ipo0eii. YMHOKEHHE U JIeJICHUE APOoOeii; B3aMMHO-00paTHBIC
npobu. HaxoxaeHue 4acTu 1enoro u 1eoro 1o ero yactu. Jlecsatuunas 3anuck apobei. [lpencrasnenue
JeCSITUYHOM 1poOH B BUe 0ObIKHOBEHHOM. 300paskeHne qecaTUYHBIX Apo0ei TOUKaMu Ha YUCIIOBOM
npsiMmoii. CpaBHEHHE JIECATUYHBIX Apo0ei. AprudMeTHIECKUE JCHCTBUS C IECATUYHBIMH JPOOSIMH.
OxkpyrieHue JeCATUIHBIX APOOCH.

Penrenne TeKCcTOBLIX 32124

Pemenue TeKCTOBBIX 337124 apI/I(bMeTI/I‘leCKI/IM crmocoooMm. Pelrenue Toruueckux 3agad. Pemenue 3amau
nepe6op0M BCCX BO3MOJKHBIX BAPHUAHTOB. HMcnonp3oBanue IIpH pCHICHHUU 3a/1a4 Ta6J'II/II_I u cxeMm. Penrenue
3a/lad, COACPKAINNX 3aBUCUMOCTH, CBA3BIBAIOIINEC BCIINYHHBI: CKOPOCTb, BPEM:, paCCTOAHUC, LICHA,
KOJIM4YCCTBO, CTOUMOCTD. Equnauis: HU3MCPCHHA: MACCHI, O6’LéMa, LCHBbI; paCCTOSAHUA, BPEMEHU, CKOPOCTH.

CBs3b MCKAY €ANMHUIaMU U3MCPCHUA KaXJ01 BEIUUUHEL PellleHre OCHOBHBIX 3a74a4 Ha ,[[pO6I/I.
Hpe,[[CTaBJ'ICHI/IC JaHHBIX B BUJC Ta6J'II/II_I, CTOJI0YATHIX AuarpamMmm.

Harasignas reomerpus

Harnsanele npeacraBieHus o purypax Ha IIIOCKOCTH: TOUKa, MpsiMasi, OTPE30K, JTyd, yroJ, JoMaHas,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KpYT. YTOJI. IIpsIMOH, OCTpBIii, TyOW U pa3BEPHYTHIN yriibl. JJIMHA OTpe3Ka,
METPUYECKUE EIUHULBI IIIUHBL. J[TMHA JIOMaHOH, IEpUMETP MHOTOYroJIbHUKA. VI3MepeHue U ocTpoeHue
YTJIOB C MMOMOIIbIO TpaHcnopTHpa. Harnsanele npeacTaBienus o purypax Ha MIOCKOCTH: MHOTOYTOJIbHUK;
NPSIMOYTOJIbHUK, KBaJIpaT; TPEYTOJIbHUK, O paBeHcTBe Guryp. Mzobpaxenue puryp, B TOM ducie Ha
kieryatoit Oymare. [Toctpoenne koHpUrypanuit U3 4acTei MpsIMOil, OKPYKHOCTH Ha HETMHOBAHHOU U
kjeryatoit Oymare. Vcronap30BaHue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBajpaTa. [lnomanp



IPSIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX M3 MPSMOYTOJLHUKOB, B TOM Yucie QUryp,
n300pakEHHBIX HA KiIeT4yaToi Oymare. Enunauiiel uamepenus miomaau. Harnsanele npeacTaBaeHus o
MPOCTPAHCTBEHHBIX (PUTYpax: MPSMOYTOJIbHBIN MapajuleNenuIes], Kyo, MHOTorpaHHUKHU. V300pakenue
MPOCTEHUIIINX MHOTOTPaHHUKOB. Pa3BépTku KyOa n napayenenunena. Coznanue Mojeneii MHOTOTpaHHUKOB
(u3 Oymaru, mpoBOJIOKH, TJIACTUINHA U JIp.). O0bEM IPSIMOYTOIBHOTO Mapasiesnenunena, Kyoa. EnuHub
u3MepeHus o0bpEma.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIbTAaThl OCBOSHUS MPOTrpaMMbl ydeOHOTO TipeameTa «MareMaTrukay XapakTepu3yrTCs:

IMaTpuoTHYecKoe BOCIUTAHME:

MPOSBJICHUEM HUHTEPECA K MPOLUIOMY U HACTOSIIEMY POCCHICKOW MAaTEMATUKH, IECHHO CTHBIM OTHOIIIEHUEM
K JJOCTH)KEHUSAM POCCHICKMX MATEMATUKOB U POCCUMCKON MAaT€MaTUYECKOM IIKOJIbI, K HCTIOJIb30BAHUIO ATUX
JTOCTHIKEHHH B IPYTUX HAYKaX M MPUKIAJIHBIX chepax.

I'pazkianckoe 1 1yXOBHO-HPaBCTBEeHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJTHEHHUIO 00SI3aHHOCTEN TPasKIaHWHA U pealln3alliy €ro Ipas, MPEICTaBICHUEM O
MaTeMaTHIEeCKUX OCHOBaX ()yHKIIMOHHPOBAHUS PA3TMUHBIX CTPYKTYD, SBICHHMA, IPOLIEAYP TPAKIAHCKOTO
oOuiecTBa (BbIOOPHI, OIIPOCHI U TIP.);

TOTOBHOCTBIO K 00CYX/IEHUIO 3TUYECKUX MPOOIIEM, CBSI3aHHBIX C MMPAKTHYECKUM MTPUMEHEHHEM
TOCTHKEHUH HAyKH, 0CO3HAHHEM Ba)KHOCTH MOPAIBLHO-3THYECKUX MPUHITUIIOB B JIEITEIFHOCTH YUEHOTO.

TpynoBoe Bociutanue:

YCTaHOBKOM Ha aKTUBHOE Y4acTHE B PELICHUH NMPAKTUUYECKHUX 3a7ja4 MaTeMaTH4YeCKON HalpaBJI€HHOCTH,
OCO3HAHHEM Ba)XHOCTH MaTeMaTHYeCKOro 00pa30BaHus Ha MPOTSHKEHUH BCEH KU3HU JIJIS1 YCIISIIHON
podeccrnoHabHOM IeATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHH; 0CO3HAHHBIM BEIOOPOM U
MIOCTPOCHUEM MHAUBUAYALHOMN TpaeKTOprUK 00pa30oBaHMs U KU3HEHHBIX IJIAHOB C YUYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTE.

JcTeTHYECKOEe BOCIIUTAHHE,
CIOCOOHOCTBIO K IMOIIMOHATLHOMY U ACTETHYECKOMY BOCTIPUATHIO MaTEMAaTHUYECKUX 0OBEKTOB, 3a/1a4,
perieHui, pacCyXIeHHI; YMEHHUIO BUJIETh MaTeMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

ILleHHOCTH HAYYHOT O MO3HAHUS:

OpHEHTAIMeH B IEITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUHBIX MPEACTAaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOIbI U 00IIEeCTBA, TOHUMAaHUEM MaTeMaTUYECKOM HayKu Kak
cdepbl 4eTIOBEUYECKOM AeATeIbHOCTH, 3TAMOB €€ pa3BUTHS U 3HAUMMOCTH JIJISl pa3BUTHSI LIUBUIIU3AIUY;
OBJIAJICHUEM SI3BIKOM MaTEMaTHKU U MAaTEeMaTHUYECKOUN KyIbTYpOH KaK CPeJCTBOM MO3HAHUS MUPA;
OBJIaJICHUEM MPOCTEUIIIMIMHI HABBIKAMHU UCCIIEIOBATEILCKOM AEATEIHHOCTH.

du3znyeckoe BocIUTaAHHUE, GopMHPOBaAHHE KYJILTYPbI 310POBbSl U IMOLHMOHAJIBHOI0 0JIATONOIYYHS:

TOTOBHOCTBIO IPUMEHITh MaTeMaTHYECKHE 3HAHKS B UHTEPECAaX CBOETO 370POBbs, BEICHUS 3J0POBOTO
oOpa3a XHU3HH (310pOBOE MUTAHUE, COAIAHCUPOBAHHBIN PEXXUM 3aHATHI U OTIIbIXA, peryispHas puznyeckas
aKTUBHOCTH); C(HOPMHUPOBAHHOCTHIO HABbIKA pe(IeKCUH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO Ke
IpaBa JApPYyroro yeiaoBeKa.

IK0JIOrHYecKoe BOCIUTAHHE:

OpHeHTaHHeﬁ Ha MIPUMCHCHHUEC MATCMATHYCCKUX 3HAHUM 1719 peuicHus 3ajia4 B obOmactu COXpPaHHOCTH
oxpyxcammeﬁ CpCAbl, INIAHUPOBAHUS MOCTYIIKOB U OLICHKU UX BO3MOKHBIX MOCIEACTBUI JJISI OKPY)KaIOHleﬁ
Cpeabl; OCO3HAHHUEM rJ100aIbHOTO XapaKTepa 9KOJIOTHYCCKUX HpO6J’IGM 151 HYTeﬁ HX pCUICHUA.

JIn4yHOCTHBIE pPe3yabTaThl, 00eCIeYHBAIOIINE ANANTANMIO 00y4aI0IIErocsi K H3MEHSI0IIHUM CS
YCJIOBHAM COLMATBLHON U NPUPOIHOH CPelbI:

TOTOBHOCTBIO K JCMCTBUSAM B YCIIOBUSX HEONIPEACIEHHOCTH, IIOBBILICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
yepe3 MPaKTHUECKYIO JIeITeTbHOCTh, B TOM YHCJIe YMEHUE YUUThCS Y IPYTHX JII0Jel, mpruoOperaTh B
COBMECTHOH JEATEIBHOCTA HOBBIE 3HAHU, HABBIKA U KOMIIETCHIIUM U3 OIIbITA JPYTHX;

HE00X0AMMOCTBIO B ()OPMHUPOBAHNYU HOBBIX 3HAHUH, B TOM 4HCie (POPMYIUPOBATh UICH, TTOHATHS,
TUIOTE3bl 00 00BEKTaX U SIBJICHUAX, B TOM YHCIIE paHEe HEM3BECTHBIX, OCO3HABATH IE(UIIMTHI COOCTBEHHBIX
3HAaHUHU U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;



CIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CHTYALIMIO KaK BHI3OB,
TpeOYIOIIHiA KOHTPMEP, KOPPEKTUPOBATH IPUHUMACMBIE PEIICHHs U ASUCTBUS, (GOPMYIHPOBATh U OLICHUBATH
PHUCKH U TIOCIEACTBHS, (GOPMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIe pe3yIbTaThl OCBOSHUS MPOTPaMMbl y4eOHOTO IIpeIMeTa
«MaTtemMaTHKa»XapaKTePU3YIOTCS OBIAICHUEM YHUBEPCAIbHLIMU NO3HAGAM EIbHBIMU OeliCIEUSMLUL,
VHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU U YHUBEPCATIbHBIMU Pe2yIAMUGHbIMU
oeticmausmu.

1) Ynusepcanvhnvle noznasamenwvhbie oeticmeusi obecnedugarom opmuposanue 6a308blx KOSHUMUBHBIX
npoyeccos odoyuarowuxcs (0ceoenue Memoo08 NOIHAHUL OKPYHCAIOUWE20 MUPA,; NPUMeHeHUe 102ULeCKUX,
UCce008amenbCKux onepayull, ymeHuii pabomams ¢ uHgopmayueti).

ba3oBble Jornveckue aelcTBUS:

— BBIABJIATH U XapaKTECPHU30BATh CYIICCTBCHHBIC ITPU3HAKU MATCMATHUYCCKUX O6T)GKTOB, HOHHTI/Iﬁ,
OTHOIIIEHUM MCKAY IMOHATHUSAMU,

— (opmynupoBaTh onpeeeHrs MOHATHI; YCTaHABINBATh CYIIECTBEHHBIN MTPU3HAK KiIacCUPUKAIIH,
OCHOBaHUS 111 00001IEHUS M CPaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAIH3a;

— BOCIPUHUMATh, POPMYIHPOBATH U MPeoOPa30BBIBATH CYXACHUS: YTBEPIUTEIbHbIE U
OTpuLaTeNbHbIe, €AMHUYHBIC, YACTHbIE U OOLIHE;

— YCJIOBHBIC; BBISIBJISITH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IPOTHBOPEUHS B (PaKTax,
JAHHBIX, HAOIOACHUSAX U YTBEP)KICHHSIX;

— TMpenjarath KpUTEPUH 7S BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

— JACJIaTb BBIBOABI C UCITIOJIB30BAHUEM 3aKOHOB JIOTHUKHU, JCAYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIIO‘{eHPII>'I, YMOSaKJ'II-O‘leHI/Iﬁ I10 aHAJIOT'HH,

— pa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUM (IIPsIMbIE ¥ OT MPOTUBHOIO), IPOBOIUTH
CaMOCTOSITENIbHO HECIIOKHBIE OKA3aTEIbCTBA MaTEMAaTHUECKUX (PAKTOB, BHICTPAUBATh apTyMEHTAL IO,
MIPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPHI;

— 00OCHOBEIBaTh COOCTBEHHBIE PacCyxI€HU BLI6I/IpaTI> croco0 PCUICHHA y‘IC6HOI7I 3aJa4uu
(CpaBHI/IBaTB HCCKOJIbKO BaApMAaHTOB PCIICHM, BLI6I/IpaTb Hauoboee HOI[XOI[HH_II/Iﬁ C y‘léTOM
CaMOCTOATCIBbHO BBIACJICHHBIX KpI/ITepI/IeB).

Ba3oBble ncciaenoBareabLCKNe JeiCTBUA:

— HCIIOJIb30BATh BOIIPOCHI KaK I/ICCHG,I[OBaTGJIBCKI/Iﬁ HHCTPYMCHT IIO3HAHUA;

— (opmynupoBaTh BOMPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBIUBATh UCKOMOE U JIaHHO€, (OpMHUPOBATH TUTIOTE3Y,

— aprymeHTUpPOBATH CBOIO NO3HUIHUIO, MHCHUC,

— TPOBOJMTH MO CAMOCTOSITEIIEHO COCTABJICHHOMY TUIaHY HECJIOKHBIH SKCIICPUMEHT, HEOOIIBIIIOE
HCCIIEIOBAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOT0 00ObEKTa, 3aBUCHMOCTEH 00BEKTOB
MeXIy co00ii;

— CaMOCTOATCIBHO (bOpMyHHpOBaTB 0606II_ICHI/I$I " BBIBOJBI IO pE3yJibTaTaM HpOBCIIéHHOFO
Ha6J'IIO,Z[eHI/I${, HCCIICA0BaHUs, OUCHHUBATD NOCTOBCPHOCTD IMOJYUCHHBIX PE3YJILTATOB, BBIBOJOB U
OGOGMCHHﬁ; MMPOrHO3UPOBATH BO3MOKHOC PAa3BUTHUC ITPOLICCCA, a TAKIKC BBIABUT'ATh MMPCATIOJIONKCHUS O
€TI0 pa3BUTHUU B HOBLIX YCIIOBUAX.



Pabora c unopmanueii:

— BBIABJISITHD HEAOCTATOYHOCTHh U I/I36BITO‘-IHOCTB I/IHq)OpMaI_[I/II/I, JaHHBIX, HCO6XOI[I/IMBIX JUIS peH_IeHI/ISI
3a/1a4u;

— BBIOMpATh, AaHAIM3UPOBATH, CUCTEMATHU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMAIIHIO PA3INIHBIX
BUJIOB U ()OPM IIPEICTABICHHUS;

— BBIOMpaATH GOopMYy IpeacTaBIeHHsI HH(POPMAIMK U WIUTFOCTPHPOBATH PElIaeMbIe 33J]a4l CXEeMaMH,
JyarpaMmmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMU;

— OIICHUBATh HAJEKHOCTh UH(POPMALIMK 110 KPUTEPUSIM, ITPETIOKEHHBIM YUUTENIEM WU
cOpPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

2) Vuueepcanvhvie KOMMYyHUKamueHbwle oelicmeus obecnedusaionm cqhopmuposanHocms COYUANbHBIX
HABLIKO8 00Y4aAIOUWUXCHL.

Oo0mmenue:
— BOCHpI/IHI/IMaTI) Hu q)OpMYJ'II/IPOBaTI) CY)K)IGHI/ISI B COOTBETCTBHUHU C }’CJ'IOBI/ISIMI/I " neirisiMu O6III€HI/I$I;

— SICHO, TOYHO, TPAaMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUSI TI0 X0y PeIeHUs 3a/1a4i, KOMMEHTHPOBATh TIOJIYUEHHBIN PE3YJIbTAT; B X0 OOCYKICHUS
3a/1aBaTh BOMIPOCHI TI0 CYIIECTBY 0OCYXIaeMOM TeMbI, TPOOIEMBI, pEIIaeMOU 3a/1a4H, BEICKa3bIBaTh
W], HaIleJICHHBIC Ha TIOMCK PEIICHHUS;

— COTIOCTaBJISATh CBOU CYX/JIEHUS C CYXKACHUSAMH IPYTHX YYaCTHHUKOB JUalIOTa, OOHAPYKUBATh
pasnauyure U CXOACTBO MO3UIIMIA;

— B KOppeKTHOH hopMme GopMyTHpOBaTh Pa3HOTIIACHS], CBOM BO3PAKCHHS,;
— TPEACTaBJIATh PE3YJIbTAThl PEHICHUS 3a7a49H, SKCIICPUMEHTA, HCCIICIOBAHMUS, IPOCKTA;

— CaMOCTOSITENIbHO BBIOUPATh (POpMAT BBICTYIUICHHUSA € YIETOM 3a/1a4 MPE3eHTALUU U 0COOEHHOCTEN
ayJUTOPHUHU.

CoTpyaHunyecTno:

— IIOHHUMAaTh U MCII0JIB30BAaTh IIPCUMYILCCTBA KOMaHI[HOI‘/II n I/IHI[I/IBI/II[yaJ'II)HOI‘/'I pa6OTBI IIpU pCIICHUN
y‘le6HHX MaTeMaTU4YCCKUX 3a1a4,

— IIPUHUMATh LCJIb COBMECTHOM ACATCIIbHOCTH, INIAHUPOBATH OPraHU3alluIO COBMECTHOM pa6OTLI,
pacipeacisiTb BUAbI pa60T, JA0roBapmnBaThbCs, 06CY)K,Z[aTL nponecc u pe3yybTar pa6OTH;

— 000011aTh MHEHHSI HECKOJIBKUX JIIOZICH; Y4acTBOBATh B IPYMIOBLIX (hopMax paboThl (00CYKaeHMUS,
00OMEH MHEHHSIMH, MO3TOBBIC IIITYPMBI U JIp.);

— BBIIIOJIHATHb CBOIO 4aCTb pa60TBI U KOOPAUHHUPOBATH CBOU JIEHCTBHS C APYruMU YWICHAMH KOMAHIBI;

— OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIINI MPOIYKT MO KPUTEPHUSIM, CHOPMYINPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHUS.

3) Yuueepcanvuvie pecynamuenvie oelicmeus obecneuusaiom @opmuposanue CMulCi08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranmn3anus:

— CaMOCTOSITENILHO COCTABJIATH IUIaH, AJITOPUTM PELICHHUs 3aJjauil (WM €ro 4acThb), BHIOUpATh COCO0
peleHus ¢ y4éTOM UMEIOLINXCSI pECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PElIeHUI ¢ y4éTOM HOBOM MH(pOpMALIUH.



CaMOKOHTPOJIb:

— BIAJETh CIOCO0aMH CaMOTIPOBEPKH, CAMOKOHTPOJIS ITPOIIecca B Pe3yIbTaTa PEIICHUs
MaTeMaTUYECKOM 3a1a9Hu;

— NPEABUIETHh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELIEHUH 3aa4l, BHOCUTh KOPPEKTUBBI B
JESITETIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAIICHHBIX OIMUOOK, BBISBICHHBIX TPYTHOCTEH;

— OIICHUBATh COOTBETCTBUE PE3Y/IbTATA JACSITEIbHOCTH IOCTaBICHHOM LIETU U YCIOBUAM, OOBICHSITDH
MIPUYMHBI TOCTHKCHUS MJTM HEJOCTIKEHUS 1IEJTH, HAXOJUTh OIINOKY, TaBaTh OIEHKY MPUOOPETEHHOMY
OIIBITY.

HNPEAMETHBIE PE3YJIbTATbBI

Yucaa 1 BbIYUCIEHHUS

IToanmats n IMpaBUJIBHO yl'[OTpe6J'I$ITI) TCPMHHBI, CBA3aHHBIC C HATYpaJIbHBIMU YN CIIAMHU, OOBIKHOBEHHBIMU
n J€CATHYHBIMU )Ip06$IMI/I.

CpaBHUBaTh U YIOPSAI0UMBATh HATYpaJbHbIE YUCIIA, CPABHUBATH B MPOCTEHIINX CIIy4asiX OOBIKHOBEHHBIE
IpoOu, AeCITUIHBIC APOOH.

CoOTHOCHUTH TOUKY Ha KOOPJIMHATHOM (YMCIIOBO) MIPSMOM C COOTBETCTBYIOIIUM € YMCIIOM M U300pakaTh
HaTypaJIbHbIE YKCia TOUKaMH Ha KOOPJIUHATHOM (YMCIIOBOI) MPSIMO.

BoinonHsaTe apudmMernyeckue NeHCTBUS ¢ HATYpaIbHBIMU YHCIIaMU, C 0OBIKHOBEHHBIMH JIPOOSMU B
MPOCTEMIINX CITyqasiX.

BoInosHATE TPOBEPKY, TPUKUAKY PE3yIbTaTa BBIYUCICHUH.
OKpyriaTh HaTypalbHbIE YHCIA.

Pelnenue TeKcTOBBIX 32424

PemaTe TekcToBEIE 3aJa4u apI/I(i)MCTI/I‘IeCKI/IM CIIOCOOOM U C IMOMOIIBIO OPTaHU30BAHHOI'0O KOHCYHOT'O
nepe6opa BCCX BO3MOXKHBIX BAPHUAHTOB.

Pemrate 3aaa4u, coacpKalue 3aBUCUMOCTH, CBA3BIBAIOIIUE BEJIUYNHBI: CKOPOCTb, BPEMS, paCCTOSHHUC,
ncHa, KOJIN4CeCTBO, CTOUMOCTD.

Hcnons3oBaTh KpaTKUE€ 3alIiCH, CXEMBI, Ta6J'II/II_[BI, 0003HaYEHHUS IIpu pCUICHUHN 3a1a4.
Ilonp30BaThCs OCHOBHBIMHU CAMHUIaMU UBMCPEHUA: LICHBI, MACCBI;, paCCTOSAHHSA, BPEMCHHU, CKOPOCTH,
BbIpaKaTb OJHU CAUHUIBI BEJIN- YUHbI UCPE3 APYTrUc.

HSBJ’ICK&TB, aHaJIM3UpPOBaTh, OLICHHUBATDH I/IH(bOpMaI_II/IIO, MMPEACTABJIICHHYIO B Ta6J'II/II_Ie, Ha cToJIOUaToi
JAuarpaMme, MHTCPIPCTUPOBATL IIPCACTABIICHHBIC TAHHBIC, UCITI0JIb30BATh JAHHBIC IIPU PCIICHU M 3aaa4.

Harasigaasi reomerpust

ITonp30BaThcs reOMETPUUECKUME MOHIATUAMU: TOUKA, MpsAMasi, OTPE30K, Jy4, Yrojl, MHOTOYTOJIbHUK,
OKPYXHOCTb, KPYT.

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

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMH: BEpILIMHA CTOPOHA; C MHOTOYIOJIbHUKaMHU: yIroJ,
BEpILIMHA, CTOPOHA, IMArOHANb; C OKPY)KHOCTBIO: pajinyc, AUaMeTp, LIEHTP.

N3006pakaTh U3ydeHHbIE T€OMETpHUECKHE (PUTYphl HA HEIMHOBAHHON U KJIETYAaTON Oymare ¢ MOMOIIBIO
LUPKYIIS U JINHEHKH.

HaxomuTh 1IMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IIOMOIIBIO IMHEHKH, CTPOUTH OTPE3KU
3aJJaHHOM JUIMHBI; CTPOUTH OKPYXHOCTB 33JaHHOTO paJuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB IIPSIMOYIOJIBHUMKA, KBaJpaTa I UX IOCTPOEHUs, BEIYUCIICHUS



Iomaau U nepumMeTpa.

Bbraucnare nepuMerp u IIomaab KBajapara, npsMoyrojibHHUKa, (PUTYp, COCTaBICHHBIX U3
PSIMOYTOJIBHUKOB, B TOM YHclie PUTYp, H300pakEHHBIX HA KJIETYATON Oymare.

[Tonp30BaThCsi OCHOBHBIMU METPUYECKUMU €AUHULIAMYU U3MEPEHUS ITIMHBL, TJIOLIA/IA; BBIPAXKaTh OJHU
€MHHULIbI BEJIMYMHBI YEPE3 APYTrHe.

Pacrnio3naBate napasuienenumnen, Ky0, MCIOIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO rpaHb, U3MEPEHMUS;
HaXOJUTh U3MEPEHUs Napajuienenunena, Kyoa.

Beruncisite 00bEM Ky0a, napajuienenumnesa no 3aJaHHbIM U3MEPEHHSIM, MT0JIb30BATHCS €IUMHULIAMH
M3MepeHus 00bEMa.

Pemate HEeCI0KHBIC 3ala4i Ha UBMCPCHUC I'COMECTPHUYCCKUX BCIIMYMUH B ITPAKTUYCCKUX CUTYyaAllUAX.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HanmeHoBanue pa3ieaoB H TeM KoanyecTBo yacos JNlaTa Bujasl feqaTeabHOCTH Buasl, opMbl | DIeKTpOHHBIE
n/n NPOrpaMMbl H3yYEeHHS KOHTPOJIS (undposbie)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE o0pa3oBaTeJbHbIE
padoTsr padoTsl pecypcsl
Paznen 1. HarnsaHas reomerpus. JIMHHH HA IJI0CKOCTH
1.1. | Touxa, mpsiMasi, OTPE30K, JIy 4. 1 Pacro3naBathb Ha yepTexax, pUCYHKaX, OIHCHIBATE, HCIOJIb3Ysl TEPMUHOJIOTHIO, H H300paxaTs ¢ | YCTHBIH ompoc;
MOMOIIb IO YEPTEKHBIX HHCTPYMEHTOB: TOUKY, NPAMYI0, OTPE3OK, JIyd, YIOJl, JOMaHYIo, [TucbMeHHbIH
OKPYKHOCTb; KOHTpOJIb;
1.2. | Jlomanas. 1 Pacro3naBathb Ha yepTexax, pUCYHKaX, OIHCHIBATE, HCIOJIb3Ysl TEPMUHOJIOTHIO, H H300paxaTs ¢ | YCTHBIH ompoc;
MOMOIIb IO YEPTEXKHBIX HHCTPYMEHTOB: TOUKY, NPAMYI0, OTPE3OK, JIyd, YIOJl, JTOMaHYIo, [TucbMeHHbIH
OKPYKHOCTb; KOHTpOJIb;
Bbruucnsats JJIMHBI OTPE3KOB, TOMAaHBIX;
1.3. | Usmepenue amuubl 0TpesKa, 2 Hcnonb30BaTh TMHEHKY U TPAHCIOPTUDP KAK HHCTPYMEHTHI JJ1sl TOCTPOEHHUS U U3MEPEHUS: YcTHbIH onpoc;
METPUYCCKUE CTUHUIBI U3MEPCHUS M3MEpSATh JUINHY OT Pe3Ka, BETHYHHY yTJa; CTPOMTh OTPE30K 3aaHHOMN JUTHHBI, yroi, 3afanHoit | [TuchMenHbIi
JUTHHBL. BEJIMYHMHBI; OTKJIABIBATh LIMPKYJIEM PaBHbIE OTPE3KH, CTPOUTh OKPY)KHOCTb 3aJJaHHOTO pajnyca; | KOHTPOJIb;
[ToHuMaTh U UCHOJIB30BATH MpH PCLICHUH 3aa4 3aBUCUMOCTU MEXY €AUHULIAMHA
METPHYECKOH CHCTEMBI Mep; 3HAKOMUTBCS C HEMETPHUECKHMH CHCTEMaMH Mep; BBIPaXaTh JUTHHY
B Pa3IMYHBIX €MHUIAX H3MEPEHNS;
1.4. | OKpYXHOCTb U KpYT. 2 Hcnonb30BaTh JMHEHKY ¥ TPAHCIOPTHP KAK MHCTPYMEHTBI [T IIOCTPOCHUS U H3MEPEHHUS: VYerHbli onpoc;
M3MEPATH JUTMHY OT Pe3Ka, BEIHUUHY YTJIa; CTPOMTh OTPE30K 3aAaHHON JUTHHBI, yrod, 3aianHoit | [luchMeHHbIi
BEIMYMHBI; OTK/IAIbIBATh MHPKYJIEM PaBHbIE OTPE3KHU, CTPOUTH OKPYKHOCTb 3aJaHHOTO PafHyca; | KOHTPOIIb;
N300paxaTh KOHYUTypaLUK TEOMETPUYECKHX (UTYDP U3 OTPE3KOB, OKPYKHOCTEH, X YacTel Ha
HEJMHOBAHHOH H KIeT4aTol Oymare; Ipeiarath, OMMCHIBATh U 00CYKAATh CIIOCOOE,
AJITOPUTMBI TOCTPOCHNS;
1.5. | Ilpaktuueckas pabora «IloctpoeHne 1 1 Hcnonp3oBarh TuHENHKY ¥ TPAHCTIOPTHP KAK HHCTPYMEHTHI [T MOCTPOCHHS M U3MEPEHHUS: VYcerHblit onpoc;
y30pa H3 OKPYKHOCTEH». U3MEpATh JUIHHY OT pe3Ka, BeNHIHHY yTIJIa; CTPOHTH OTPE30K 3aJaHHON IIMHBI, YTol, 3afanHoil | [InceMennbi
BEIMYMHBI; OTK/IAIbIBATh MHPKYJIEM PaBHbIE OTPE3KHU, CTPOUTH OKPYKHOCTb 3a1aHHOTO PafgHyca; | KOHTPOIIb;
N306paxarh KOHGHUTypauun reoMeTpudeckux GUryp u3 OTpe3KoB, OKpyKHOCTEH, nx dacreii Ha | [IpakThaeckas
HEJIMHOBAHHOW M KJIETYaTol Oymare; mpejsarath, ONUCHIBATh 1 00CYXAaTh CIIOCOOBI, paboTa;
AITOPUTMBI TOCTPOCHNS;
1.6. | Yrom 1 Pacmo3naBathb Ha UepTexax, PUCYHKAX, OIMCHIBATE, HCIOIb3Ys TEPMUHONIOTHIO, X H300paxaTh ¢ | YCTHBIH ompoc;
MOMOIIB IO YePTEKHBIX HHCTPYMEHTOB: TOUKY, IIPSAMYI0, OTPE30K, Ty, yroil, TOMaHyIo, [TncpMeHHbII
OKPYKHOCTb, KOHTPOJIb;
Hcnonp30BaTh THHEHKY U TPAHCTIOPTHP KaK HHCTPYMEHTSHI JUIS IIOCTPOCHHS H H3MEPEHNUS:
U3MEpATh JUIHHY OT pe3Ka, BeIUYHHY yTJIa; CTPOHTH OTPE30K 3aJaHHON JIIMHBI, YTOJI, 33 JaHHOI
BEIMYMHBI; OTK/IAIbIBATh MUPKYJIEM PaBHEIC OTPE3KHU, CTPOUTH OKPYIKHOCTD 3aJaHHOTO PajHyca;
Pacno3HaBath U n300pakaTh Ha HEIMHOBAHHOM M KIIeTYaToii 0 ymMare npsaMoii, oCTpbIil, TYIOi,
Pa3BEPHYTHII YTIIBL; CPaBHHBATH YIIIHI;




1.7.

[Ipsimoii, ocTpblil, Tynoit u
Pa3BEPHYTHIN yIIbL.

Pacno3naBarb Ha UepTexax, pUCYHKaX, OLUCHIBATE, HCIONIb3Ys TEPMUHOIIOTHIO, X H300paxaTh ¢
MOMOIIB IO YEPTEKHBIX HHCTPYMEHTOB: TOUKY, NIPSAMYI0, OTPE3OK, J1yd, YTOll, JOMaHYIo,
OKPYHOCTb;

Pacno3naBarb, IPUBOJUTH IPHMEPEl 00BEKTOB PEANTbHOI0 MHpPa, HUMEIOIHUX (HOPMY U3yIEHHBIX
(uryp, oeHnBaTh UX NTHHEHHBIC Pa3MepH;

Hcnosnb30BaTh JuHEHKY U TPAHCIOPTHP KAK MHCTPYMEHTBI JUIs IIOCTPOCHUS U U3MEPEHHUS:
U3MEPATH JUIMHY OT Pe3Ka, BEJIMUUHY YIUIa; CTPOUTbH OTPE30K 3aJJaHHOH JUIMHBI, yroJl, 3aJaHHOl
BEJIMYUHBI; OTKJIAJIbIBATh LIUPKYJIEM PaBHBIE OTPE3KH, CTPOUTb OKPYKHOCTb 3aJaHHOTO pajnyca;

VYernblii onpoc;
[TucbMeHHbIIH
KOHTPOJIB;

1.8.

I/Izmepem/le YriiosB.

Pacno3HaBaTh Ha 4epTeKax, PUCYHKAX, ONMKCHIBATH, HCIIONB3YsS TEPMUHOIOTHIO, U H300paKaTh C
MOMOIIB IO YEPTEKHBIX HHCTPYMEHTOB: TOUKY, IPSAMYI0, OTPE30K, Iy, yroi, JOMaHyIo,
OKPY/KHOCT;

Pacno3HaBath, MPUBOANTE IPUMEPBI 00BEKTOB PEATBHOI0 MUPA, MMEIOIINX GOPMY H3ydEHHBIX
(uryp, oleHNBATh UX IMHEHHbBIC Pa3MeEpBI;

Mcnonb30Bath MMHEHKY U TPAaHCTIOPTHP KAK HHCTPYMEHTHI IS TIOCTPOEHUS H H3MEPEHHS:
U3MEPATH JUIHHY OT Pe3Ka, BEIUYMHY yTJia; CTPOMTE OTPE30K 3aJaHHOM JUIMHBI, YTOJ, 3aJaHH O}
BEJMYMHBI; OTK/IA/IbIBATh UPKYJIEM PaBHEIE OTPE3KHU, CTPOUTH OKPYKHOCTD 3aJaHHOTO PajuyCa;
PacrosHaBaTh 1 H300pakaTh Ha HEJTMHOBAHHOMN H KJIeTYaToi Gymare npsamoi, ocTpbIi, Tymoi,
Pa3BEPHYTHIH yIJIbl; CPABHUBATH YIIIbI;

VYernblii onpoc;
[TucbMeHHbIIH
KOHTPOJIb;

1.9.

[IpakTnueckas pabora «IlocTpoenue
yrao»lIpakrudeckas padbora
«ITocTpoenue yrinos»

Pacno3HnaBath Ha 4epTeKaX, pUCYHKAX, OMUCBIBATH, HCIOJb3Yd TEPMHUHOJIOTHUIO, U u306pa>|<aTb C
MOMOIIBIO YEePTEKHBIX HHCTPYMEHTOB: TOUKY, MPSIMYI0, OTPE30K, JIy4, IO, IOMaHYIo,
OKPY’KHOCTB;

Pacno3naBathb, IpUBOUTH NPUMEPHI 0OBEKTOB PEANbHOI0 MHpPA, UMEIOIIUX HOPMY H3ydEHHBIX
(uryp, olieHHBaTh UX JTHHEHHBIE Pa3MEpHI;

Hcnonb30BaTh TMHEHKY U TPAHCTIOPTHP KAK HHCTPYMEHTBHI JULSl IOCTPOEHHS U U3MEPEHHUS:
U3MEpSTh JUIHHY OT Pe3Ka, BEIUYHHY yTJIa; CTPOHTH OTPE30K 3a[aHHOM JUIMHBI, YTOJI, 33 1aHHOH
BEJMYMHBI; OTK/IA/IbIBATh IHPKYJIEM PaBHbIE OTPE3KHU, CTPOHTH OKPYXKHOCTb 3aJaHHOTO PaJuyca;
H306paxkaTh KOHQUTYpaI[HE TEOMETPUIECKHX (UTYP U3 OTPE3KOB, OKPYKHOCTEH, X JacTell Ha
HEJIMHOBAHHOH H KIeT4aToi Oymare; mpeaiarath, OMMCHIBATh U 00CYKAATh CIIOCOOE,
AJITOPUTMBI TOCTPOCHNS;

Pacno3HaBath 1 n300pakaTh Ha HEIMHOBAHHOM M KJIETYATON Oymare npsMoi, OCTpPBI, TYHOH,
Pa3sBEPHYTHIH YIIIbl; CPAaBHUBATH YTIIBI;

HWccnenoBats Gurypsl 1 KOHUrypanuu, KCHoib3ys LH(GPOBbIE PeCypesl;

[IpakTuyeckas
pabota;

Hroro mo paszpeny:
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Paznen 2.HarypaabHble yncia. [eiicTBus ¢ Ha

TypPaJIbHBIMH YHCJIAMHU

2.1.

,HEC}ITI/I'-IHEUI CACTEMA CYUCICHHUA.

1

Yurats, 3aMHCHIBATh, CPABHUBATH HATYpPANbHbIC YHCIA; IPEIAaTraTh H 00CYKAATh CIIOCOOBI
YHOPSAOYHBAHUS UHCE;
3HAKOMHTBCS ¢ HCTOpHUEH pa3BHTUS apU()METHKH;

YerHblit onpoc;

PoII

2.2.

P}IZ[ HaTypaJIbHBIX YU CEII.

q]/[TaTL, 3alUChIBATh, CPABHUBATH HATYPaJIbHBIC YHUCIIA; TIPEATIAraTh 1 06Cy)!(,HaTL CIIOCOOBI
yHnopsiAo4uBaHuA YUCEIT;

I/ICCJ’IB[[OB&TL CBOMCTBA HaTypaJIbHOT'O psijia, YUCEI Oul TP CJIOKEHUU U YMHOKCHUH,
Pacmo3HaBaTh HCTUHHBIC U JIOXKHBIE BHICKA3BIBAHUS O HaTypaJIbHBIX YHUCIaX, MPUBOAUTb
TIPUMEPHI U KOHTP- NPUMEPDBI, CTPOUTH BBICKA3bIBAHUSA U OTPUILIAHUSA BBICKa3bIBAHHH O
CBOWCTBAx HaTypaJIbHBIX YUCEIT;

YerHblit onpoc;
[TicbMeHHbIiH
KOHTPOJIB;
CamooreHka ¢
HCIIO0Nb30BAHHEMK
O1eHoYHOTO
JTHCTaY;

PO




2.3.

HatypanbHblit psa.

qI/ITaTL, 3alKUChbIBaTh, CPABHUBATH HATYPAJIbHBIC YHUCIIA; IIpEJIaraTtbh U 06Cy)KI[aTI) CII0CO6BI
yHnopsiAO4uBaHus YUCEIT;

I/I306pa}KaTB KOOpPAWHATHYIO IPAMYI0, OTME€YATh YUCJIa TOUYKaMU Ha KOOpI[P[HaTHOi/'[ HpHMOﬁ,
HaxXOAUTb KOOPAUHATEI TOYKH,

Pacrno3HaBath HCTUHHBIC U JIOXKHBIC BHICKA3bIBAHUS O HaTypaJIbHBIX YUCJIaX, IPUBOAUTH
NPUMEPBI U KOHTP- NPUMEPHI, CTPOUTH BBICKA3bIBAHUSA U OTPULIAHUSA BBICKa3bIBAHUH O
CBOHCTBAx HaTypaJIbHBIX YU CEIT;

VYernblii onpoc;
[TucbMeHHbIIH
KOHTPOJIB;

2.4. | Yucno 0. Yurarh, 3aNUCHIBATh, CPABHUBATH HATYPAIbHBIC YKCIIA; NPEIAraTh K 00CYKAaTh CIIOCOOBI Yerublii onpoc;
YHOPSIOYHBAHUS YHCE; [TucpMeHHblI
Hccenenosath cBOiicTBa HATYPAIBHOTO psija, yucen 0 i 1 Ipu CIIOXKEHUH U YMHOXKEHUN; KOHTPOJIB;

2.5. | HarypaibHble 4nciia Ha KOOpANHATHOI N306paxaTh KOOPAMHATHYIO IPAMYI0, OTMEYaTh YHCIA TOYKAMH Ha KOOPAUHATHOM NPAMOii, YerHblil onpoc;

HPSMOi. HAX0JHUTh KOOPAUHATHI TOUKH; [TucpMeHHbII
KOHTPOJIB;

2.6. | CpaBHeHHe, OKpYIJICHHEHATYPAIbHBIX Vcnonb30BaTh MPaBUIIo OKPYTICHUS HATYPaNbHBIX YHCEN; YerHblil onpoc;

yucel. [TuceMeHHBII
KOHTPOJIB;
KonrponbHast
pabota;

2.7. | Apudmernueckue aeicTBUS ¢ BhinonHATh apudMeTHIeCKHE IEHCTBHS ¢ HATYPaTbHBIMU YHCIAMH, BBIYUCIATD 3HAUCHUS YerHbli onpoc;
HaTypalbHbIMHI YHCIAMH. YHCIIOBBIX BBIPAXKEHUIT CO CKOOKaMu 1 0€3 CKOOOK; [TuceMeHHbIH

KOHTPOJIB;
2.8. | YncnoBsle BHIp@XKEHHUS; MOPSIO0K BeinonnaTs apudmMeTnyeckue AeicTBIS ¢ HATYpaIbHBIMU YMCIAMH, BBIYMCIATh 3HAYCHNUS YcTHbli onpoc;
JAeHcTBHil. YHCIOBBIX BEIPAXKCHHH CO CKOOKaMH 1 6¢3 CKOOOK; [ucpmennbIi
3anuchIBaTh NPOU3BEACHUE B BUJIC CTENICHH, YUTATh CTENEHH, UCII0JIb30BATh TEPMHUHOIOTHIO KOHTPOJIb;
(ocHOBaHUE, TOKA3aTelb), BBIYMCIATH 3HAYCHUS CTETICHEH;
BBINONHATH NPUKUIKY U OLEHKY 3HAYEHUH YMCIIOBBIX BBIPRXKEHHH, IPE/UIaraTh U NPUMEHATh
TPUEMBI TPOBEPKHU BBIUHCICHMUI;
Hcnonb30BaTh MpH BHIYMCICHUAX MEPEMECTUTEIBHOE M COUETATEIbHOE CBONCTBA CIOKEHUS U
YMHOXEHHS, PaCIPe/IeIUTENbHOE CBOHCTBO YMHOKEHHUS;
DopMynupoBaTh M MPUMEHATH PaBUIIa IPE0OPA30BAHUSA YUCIOBBIX BHIPAXKEHUI HA OCHOBE
CBOWCTB apU(METHUECKHUX ACHCTBUN;

2.9. | CreneHb ¢ HaTypanbHBIM MOKa3aTEIeM. BeinonnaTh apudmMeTHUecKue AeiCTBUS ¢ HATYpPaNIbHBIMH YHCIAMH, BBIYMCIATh 3HAYCHUS VYernblii onpoc;
YHCJIOBBIX BBIPAXKEHHUHU O CKOOKaMH U 6e3 cK00OK; [TuceMeHHbIH
3anucheIBaTh NPOU3BEICHHUE B BUJIE CTETICHH, YUTATh CTEIICHH, HCIOIb30BATh TEPMHHOIOTUIO KOHTpOJIb;
(ocHOBaHUeE, IOKA3aTElNb), BBIYMCIATh 3HAYCHUS CTETICHEH;

2.10. | ColicTBa HyJist IPH CIOKEHHH 1 HccnenoBath cBOiicTBA HATYpPAIBHOTO pAAa, uuced 0 1 1 mpy CIOKEHUH U YMHOXKCHHUH; VYernblii onpoc;
YMHOXEHHUH, CBOIICTBA eIMHUIIBI IPU BeinonHATh apudMeTHUECKHE JSHCTBUS ¢ HATYPATIbHBIMH YHCIAMH, BEIYUCIATD 3HAUCHUSL [TuchMeHHbIH
YMHOXEHHUH. YHCIIOBBIX BBIPAXKEHHUH O CKOOKaMH U 6e3 CK0OOK; KOHTPOJIB;

2.11. | TlepemMecTHTEIbHOE U COYETATENBHOE BrinonHATh apudMeTHUECKHE NEHCTBUS C HATYPATbHBIMH YHCIIAMH, BBIYMCIATh 3HAYCHUS VYernblii onpoc;

CBOWCTBA CIOKEHHS 1 YMHOXKEHHUA,
pacpeaeIuTeILHOE CBOWCTBO
YMHOKEHHUSA.

YHCJIOBBIX BBIPAXKEHHUH O CKOOKaMH U 6e3 cK00OK;

Hcnonb30BaTh MPH BHIYMCIACHUAX MEPEMECTUTENBHOE M COYETATENBHOE CBOHCTBA CIIOKEHHUS U
YMHOXEHHS, Paclpe/IelUTENbHOE CBOWCTBO YMHOKEHHUS;

DopMyIHpOBaTh M MPUMEHATH MPaBUIIa Pe0Opa30BaHKs YUCIOBBIX BHIPAXKEHHUI HA OCHOBE
CBOWCTB apU(pMETHUECKHUX ACHCTBHI;

[TuceMeHHbIIH
KOHTPOJIB;




2.12. | Peuenue TEKCTOBBIX 33/[a4 Ha BCE 4 BolnonHsTh apudMeTHUESCKHE IEHCTBUS C HATYPAIbHBIMH YHCIIAMH, BBIYKCIATh 3HAUCHUS VYerublii onpoc;
apumeTnuecKue JeicTBus, Ha YHCJIOBBIX BBIPAXKEHHUHU cO CKOOKaMu U 6e3 CKOOOK; [TucbMeHHbIH
JABMKCHUC U IIOKYIIKH 3anuchIBaTh MPOU3BE/ICHNE B BU/IE CTEIIEHH, YUTATh CTEIICHH, HCII0JI30BaTh TEPMHHOIOTHIO KOHTPOJIb;

(ocHOBaHUeE, IOKA3aTEIIb), BBIYMCIATH 3HAYCHUS CTEICHEH; Konrponbhas
Pemath TeKCTOBBIC 3a/1a4n apHPMETHIECKUM CIIOCOOOM, HCIIOJIb30BaTh 3aBUCUMOCTH MEXKIY pabota;
BEJIMYMHAMH (CKOPOCTb, BPEMsl, PACCTOSIHUE; [IeHa, KOJIUYECTBO, CTOMMOCTb U JIp.):

AQHAIIM3UPOBATH M OCMBICIUBATH TEKCT 3a/1a4H, IEpeGOpPMYIHPOBATh yCIOBUE, H3BICKATh

HE00X0/IMMbIE JaHHbIC, YCTAHABIUBATh 3aBUCHMOCTH MEX /1y BEJINYMHAMH, CTPOUTH

JIOTHYECKYI0 LIETIOYKY PacCyiK/(CHUI;

MozenupoBaTh X0/ PELICHHs 3a]a4H C MOMOLIB0 PHCYHKA, CXeMbI, TaOJIHI[bI;

Pemath 3aaun ¢ IOMOLIBI0 MepeObopa BCEX BO3MOKHBIX BapHAHTOB;

2.13. | Jlenutenu v KpaTHbIE YUCIa, 4 DopMyITHPOBATh ONpPEICICHHS ICIUTENS U KPATHOTO, Ha3bIBATh JCIUTEIH U KPaTHbIC YUCIIA; VYcTHBIR onpoc;

Pa3JI0KEeHUE YnCIa Ha MHOKHUTEIH. pacro3HaBaTh MPOCThIC U COCTABHBIC YHCIA; POPMYIHPOBATH U MPUMEHATH MPU3HAKA ITucbMeHHBII

JenuMocTH Ha 2, 3, 5,9, 10; TpUMEHATh allrOPUTM Pa3JIokKEHHs YUCiIa Ha TPOCThIE KOHTpOJIb;
MHOHUTEIH; HAXOAUTh OCTATKH OT JEJECHUS M HEMOJHOE YaCTHOE;

2.14. | TlpocTbie U COCTaBHBIE YHUCIIA. 2 DopMyTHPOBATh ONpPEICICHHS ICIUTENS U KPATHOTO, Ha3bIBATh JCIUTEIH U KPaTHbIC YHCIIA; VcTHBIR onpoc;
pacrno3HaBaTh IPOCTHIE H COCTABHBIE YMCA; (OPMYINPOBATH U IPUMEHATH NPH3HAKU [TiceMeHHBbIi
JenmMMocTH Ha 2, 3, 5, 9, 10; MpUMEHATh ITOPUTM Pa3NIOKEHHS YMCIa HA MPOCThIE KOHTPOIIb;
MHOXHTEJIH; HAXOJUTh OCTATKU OT JICJICHUS U HEIOJHOE YaCTHOE;

2.15. | Ilpusnakn nemumoctr Ha 2, 5, 10,3,9. |4 DopMyIHpOBaTh ONpEENeH s ASTUTENS U KPATHOTO, HA3bIBATD JICNUTENHN H KPaTHbIE YHCIIa; YerHbli onpoc;
pacro3HaBaTh IPOCTHIE H COCTABHBIE YMCA; (OPMYINPOBATH U IPUMEHATH NMPH3HAKU [TiceMeHHBbIi
JeIMMOCTH Ha 2, 3, 5, 9, 10; mpUMEHATh ITOPUTM Pa3JIOKEHHS YMCIIa HA POCThIE KOHTPOIIb;
MHOKHTEIH; HAXOAUTh OCTATKU OT JCJICHUS U HEIOJHOE YaCTHOE,

2.16. | leneHue ¢ 0CTaTKOM. 2 YuraTh, 3aMUCHIBATh, CPABHUBATh HATYpAJIbHbBIE YHUCIA; NIPEUIAraTh 1 00CYk/JaTh CIOCOOBI YcTHbIi onpoc;
YNOPAA0UYUBAHHS YHCEI; ITucsMeHHBbIi
BeinonnaTh apudmMeTnyecKue AeicTBIS ¢ HATYpaIbHBIMU YMCIIAMH, BBIYMCIATh 3HAYCHUS KOHTPOJIB;
YHCJIOBBIX BBIPAXKEHHUH cO CKOOKaMH U 6e3 CKOOOK; KonrponbHas

pabota;

Uroro 1o paszeny: 43

Paznen 3. O6bIKHOBEHHBIE IPOOH

3.1. | Jpo0b. 2 MogzenupoBaTh B rpaduueckoii, mpeAMeTHOH (popmMe, C MTOMOILIbI0 KOMIBIOTEpa MOHATHS 1 VYernblii onpoc;

CBOMWCTBA, CBSI3aHHBIC C 0OBIKHOBEHHOI ApO0OBI0; ITucbMeHHBIH
3HAKOMUTBCS C HCTOPHEH pa3sBUTHS apu(PMETHKHY; KOHTpOJIb;
3.2. | IIpaBuIibHBIC M HENPABUIBHBIC APOOH. 3 MogzenupoBaTh B rpaduueckoii, mpeAMeTHOH (popMe, C TOMOILIbI0 KOMIBIOTEpa MOHATHS 1 VYernblii onpoc;
CBOMWCTBA, CBSI3aHHBIC C 0OBIKHOBEHHOI ApO0OBI0; [TucbMmeHHbIH
TIpencTaBasTh cMemaHHyo ApoOb B BU/E HEMPABUIBHOM U BBIAEIATD LENYI0 YacTh YKHCIa U3 KOHTPOIIB;
HeNpaBHJIbHOM Ipo0H;

3.3. | OcHoBHOECBOIICTBO ApOOH. 5 DopMyIHpOBaTh, 3aUCHIBATH C TOMOIbIO OYKB OCHOBHOE CBOHCTBO OOBIKHOBEHHOI Apo0H; VYernblii onpoc;
HCIOIb30BaTh OCHOBHOE CBOWMCTBO APOOH s COKpalleHus ApoOeil 1 npuBeaeHus Apoou K ITucbMeHHBII
HOBOMY 3HAMEHATEII0; KOHTPOJIB;

3.4. | CpaBHenue apo0beii. 3 Yurath U 3aMUCHIBATH, CPABHUBATh O0BIKHOBEHHBIE APpOOH, IIpe/iarath, 000CHOBBIBATH U VYernblii onpoc;

00cyXaaTh CIIOCOOBI YIIOPSI0YMBAHUS ApoOei;
N306paxarh 00bIKHOBEHHBIE APOOH TOYKAMU HA KOOPAMHATHO MPSIMOIf; HCIIONb30BATh
KOOPIMHATHYO IIPSMYIO JUIsS CpaBHEHHS Apobeii;

ITucemeHHbIH
KOHTPOJIB;
Kontponbnas
pabota;




3.5. | Cmemannas 1po0s. 2 BrimonusTh apudMeTHIeCcKHe eHCTBUS ¢ 0OBIKHOBEHHBIMU JIPOOSIMH; IPUMEHSTh CBOHCTBA VYernblii onpoc;
aprudMETUYECKHUX ACHCTBUMN IS pAOHATN3AUN BBIYUCICHUI; [TuceMeHHBII
Kputndecku oneHNUBaTh MONYYCHHBIH PE3yIbTaT, OCYIIECTBISATH CAMOKOHTPOIIb, IPOBEPSIS KOHTPOJIB;
OTBET Ha COOTBETCTBUE YCIOBUIO, HAXOMUTH OILIMOKH;
3.6. | CioxeHnue 1 BEIYHTAHUE 10 BeinonHsTh apudMeTHuecKue eiicTBUs ¢ 00BIKHOBEHHBIMHU APOOSIME; IPUMEHSITh CBOMCTBA VYerublii onpoc;
00BIKHOBEHHBIX JIpOOCH. aprudMETUYECKHUX ACHCTBUN IS palMOHATN3ALUN BBIYUCIICHHUI; [TuceMeHHBII
MozaenupoBaTh X0/ PELICHHs 3a]a4H C MOMOLIBI0 PHCYHKA, CXeMbI, TaOJIHIbI; KOHTPOJIb;
ITpuBoauTh, pazoupaTh, OLEHUBATH PA3JIMYHbIEC PEIICHNS, 3all HICH PEIICHUH TEKCTOBBIX 3a/ay;
Kputnuecku oleHUBATH MONYYCHHBIH PE3yJIbTaT, OCYIECTBISATH CAMOKOHTPOJIb, IPOBEPSIS
OTBET Ha COOTBETCTBUE YCIOBUIO, HAXOAUTh OIIHOKH;
3.7. | YMmHOX)eHue u enenne o0bkHOBeHHbIX | 10 IIpencraBnsaTe cMenanHyo ApoOb B BHJIE HEMPABHIBHON U BBICIATH LENYIO YaCcTh YUCIA U3 VcTHBIR onpoc;
nipodeit; B3anMHO-00paTHbIE JPOOH. HeNpaBWIbHOU JpoOH; [TuceMeHHBII
BeinonHsTh apudmMeTHuecKue 1eicTBUs ¢ 00BIKHOBEHHBIMHU APOOSIMHE; IPUMEHSATh CBOMCTBA KOHTPOJIb;
apruPMETHYECKUX JASHCTBUN [T palMOHATN3AIMN BBIYUCIICHHU;
3.8. | Peurenue TeKCTOBBIX 33124, CO 5 BoinonHsTh apudMeTHuecKue 1eicTBUs ¢ 00BIKHOBEHHBIMHU APOOSIMHE; IPUMEHSATh CBOMCTBA VYcTHBIR onpoc;
JiepKaux Jpoou. apudMeTnuecKuX AHCTBUN U1 palMOHAIN3aLUU BBIYUCICHUH; [TrcbMeHHbIi
Pemrath TeKCTOBbIE 331aul, COAEPIKaILNE JPOOHbBIE JAHHBIC, U 33]1a4l HAa HAX0XK/ICHHUE YaCTH KOHTPOJIb;
EJIOro U MEJIOT0 MO €ro 4aCTH,; BBIABIATH UX CXOACTBA U pasnwwm;
I[TpuBOAUTH, pa3OUpaTh, OLEHUBAT PA3IMUHbIE PEINEHNUS, 3aMIICH PEIIeH NI TEKCTOBBIX 3a/1a4;
3.9. | OcHoBHbIE 32 1a4n HA APOOH. 5 BeInonHATh apuMeTHyecKue JeiiCTBUS ¢ 00BIKHOBEHHBIMU APOOSMH; MPHMEHSITh CBOICTBA YcTHbIH onpoc;
apudMeTnuecKuX AHCTBUN U1 palMOHAIN3aLUU BBIYUCICHUH; [TnchMeHHbIH
Pewmath TekcTOBBIE 3a/1a4H, COJIEPKALIME APOOHBIC TaHHBIE, U 331a4l HA HAXOKJICHUE YacTH KOHTPOIIb;
LIEJIOTO U LEJIOTO 110 €ro YacTH; BBIABIATH X CXOJCTBA U PA3JINYMI;
MozenupoBaTh X0/ pelIeHNs 3a/1aul ¢ HOMOIIbIO PHCYHKA, CXeMbl, TaOIHIIbI;
IpuBoauTH, pa3bupaTh, OLICHUBATH PA3INYHbIE PELUICHHUS, 3aTIUCU PEIICHHI TEKCTOBBIX 33/1a4;

3.10. | lpumenenne GyKB juis 3amucy 3 BeInmonHATE MPUKUAKY M OLEHKY pe3yJbTaTa BLIYMCICHHUIT; Npe/uIarath 1 IPUMEHSTh IPUEMBI VYerHblit onpoc;
MaTeMaTH4eCKUX BBIPAKCHUHN U TIPOBEPKH BBIYUCICHUIL; [TucbMmeHHbIH
TpeUT0KECH I IIpoBoxuTH HCCIEN0BAHMUS CBOMCTB ApO0OEH, OMUPasCh HA YHCIOBBIC KCIEPHMEHTHI (B TOM KOHTPOJIb;

YHCJIE C TOMOIIBIO KOMIIBIOTEPA); KonTtponsHas
Pacrno3HaBaTh HCTHHHBIC U JIOXKHBIC BHICKA3bIBAHUSA O APOOSX, IPUBOJUTH IPUMEPHI K pabota;
KOHTPIPHUMEpBI, CTPOUTH BBICKA3bIBAHUS U OTPHI[AHUS BBICKA3bIBAHMUIA;
IIpuBoauTh, pa3bupaTh, OLECHUBATD PA3IMYHbIC PEIICHHS, 3AMUCH PEIICHUI TEKCTOBBIX 33/1ay;

Uroro mo pazaeny: 48

Paznen 4. Harasauas reomeTpusi. MHOr0yroJbHUKH

4.1.

MHOTOyroiabHUKH.

1

OmnucHIBaTh, HCTOMB3Ys TEPMUHOIOTHIO, H300paXkaTh ¢ MOMOIIbIO YePTEKHBIX HHCTPYMEHTOB
1 OT PyKH, MOZIETTUPOBATh U3 OyMaru MHOTOYTOJIbHUKH;

[IpuB0AUTH IpUMEPH! 00BEKTOB PEATbHOTO MUPA, HMEIOIMUX (POPMY MHOTOYTONBHHUKA,
IpSAMOYTOJIbHHKA, KBAAPaTa, TPEYrONbHHUKA, OLCHUBATH UX THHEHHEIC Pa3MephI;

YerHblit onpoc;




4.2. | YerblpéXyronpHuUK, IPSIMOYTOIbHHUK, 2 OnuCEIBATE, HCTIONB3YS TEPMUHOIOTHIO, H300paXkaTh ¢ MOMOIIBI0 YePTEKHEIX HHCTPYMEHTOB H | YCTHBIH ompoc;

KBazApaT. OT PyKH, MOJICIIUPOBATH M3 OYMaru MHOTOYTOJIbHUKH; [TuceMeHHBbII
IIpuBOIUTH IpUMEPH! 00BEKTOB PEANLHOT0 MUPA, HMEIOIUX (POPMY MHOTOYTOJIBHUKA, KOHTpOJIb;
NpsIMOYTOJIbHUKA, KBaJpaTa, TPEYroJIbHUKA, OLEHUBATh UX JINHEHHBIE pa3Mephl;

CTpouTh Ha HEIMHOBAHHOM U KJIeTYaTON Oymare KBajapaT U IPSMOYTOJIBHHK C 3aJaHHBIMU
JJIMHAMU CTOPOH;

HccnenoBath cBoiicTBa NPSIMOYTrOJIbHUKA, KBaJpaTa MyTEM SKCIIEPUMEHTA, HAOM0IeHUS,
U3MEPEHUs, MOJICIIUPOBAHMS; CPABHUBATH CBOMCTBA KBaApaTa U NPSIMOYTOJIbHHKA;
Pacrno3HaBaTh HCTHHHBIE U JIOXKHBIE BbICKA3bIBAHUS O MHOTOYTOJIbHUKAX, IPHUBOJAUT IPUMEPDI U
KOHTPIPUMEPBI;

Pemate 3aauu U3 peaabHOM XKHU3HH, IpeJyIarath 1 00CyXaTh Pa3IMYHbIC CIOCOOB! PeLICHUS
3a/1a4;

4.3. | [lpaktuueckas pabora «[locTpoenue 1 CTpouTh Ha HETMHOBAHHOM M KJIETYaTOH OyMare KBaJpat U NPSIMOYTOJIbHUK C 3aTaHHBIMH [pakTnueckas
MPSIMOYTOJIbHUKA C 3aJaHHBIMH JJIMHAMU CTOPOH; pabota;
CTOPOHAMM Ha HEJIMHOBAHHOW Oymare». Hccenenosath cBOIiCTBA MPSAMOYrOJIbHUKA, KBAAPATa MyTEM IKCIIEPUMEHTA, HaOII0ICHNUS,

U3MEPEHHUs, MOJICIUPOBAHMNS; CPABHUBATH CBOMCTBA KBaApaTa U MPSIMOYTOJIbHHKA;

4.4. | TpeyroiabHUK. 2 OmnuchIBaTh, UCTIONB3YS TEPMUHOJIOTHIO, H300paXkaTh € MOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB YcTHbIH onpoc;
M OT PYKH, MOAEIHPOBATh U3 OyMard MHOTOYTroJIbHUKHY; [TnchMeHHbIH
[IpuBO AT MpUMEPBI 00BEKTOB PEANTBHOI0 MUPA, HMEIONIHUX (POPMY MHOTOYTOJIbHHKA, KOHTPOJIb;
NpsAMOYTONbHUKA, KBaJpaTa, TPEYTroNbHHKA, OLlEHHBATh HX JUHEHHbBIE pa3Mephl;

M306paxath 0CTPOYronbHbIE, IPIMOYTONbHBIE U TYOYTOIbHbIE TPEYTONbHUKH;

4.5. | [lnourags U mepuMeTp 2 BeruucnaTe: nepuMeTp TpeyrosibHUKa, NPAMOYTOJbHUKA, MHOTOYTOJIbHUKA; MJI0IA/b VYerHbli onpoc;
NPAMOYTOJIbHAKA U MHOTOYI0J1bHUKOB, NPAMOYTOJIbHUKA, KBa/|paTa; [uceMenHblit
COCTaBJICHHBIX M3 MPSAMOYTOJIbHUKOB, HccnenoBath cBOiiCTBA NPAMOYTOIbHUKA, KBaJIpaTa IyTEM SKCIIEPUMEHTA, HabI0eHNU, KOHTPOJIb;
€JIMHUIbI H3MEPEHUS MIIOIIAIH. H3MEPEHUs, MOJIEIUPOBAHMSA; CPABHUBATH CBONCTBA KBapaTa U NPAMOYIOJIbHHKA,

Hcnonb3oBaTh cBOICTBA KBaAPATHOM CETKM U1 NOCTpoeHus Quryp; pa3dusars
IpSAMOYTOJIbHHK Ha KBAJPAThl, TPEYTONBHHKH; COCTABIIATh (UIYPHI U3 KBaZAPaTOB U
IPAMOYTOIbHHKOB M HAXOUTh UX IJIOMAb, Pa30UBaTh GUTYpHI HA NPIMOYTOIbHHKH H
KBaJPaThl U HAXOJUTh UX ILIOIIA/Ib;

BeipaxaTh BeIMUYMHY IUIOIIAM B PA3IMYHBIX CAMHUIAX U3MEPEHHUA METPHYECKOH CUCTEMBI
Mep, HOHUMATh U HCIOJIb30BATh 3aBUCHMOCTH MEXK/y METPUYECKUMH €IMHUIIAMU U3MEPEHHUA
TUIOLIA/IH;

3HAKOMHTbCA C IPUMEpPaMu NPUMEHEHHUS TUIOIANH H IEPUMETPa B IPAKTHUCCKHUX CUTYaIHsX;

4.6. | IlepuMeTp MHOTO YyrONBHHKA. 2 3HAKOMHTBCA C IPEMEpaMy MIPHMEHEHHS IIOMAI) U IepHMeTPa B IPAKTHISCKUX CUTYalusX; | YCTHBIH ompoc;
Pemath 3agauu U3 peanbHOM KU3HHU, NPEaTarath 1 00CYKAaTh Pa3INYHbIC CIIOCOOBI peLICHUS ITuceMeHHBbIH
3a/1a4; KOHTpOJIb;

Hroro mo paszmemy: 10

Paspen 5. lecaTnuHbIe APOOH

5.1. | decaTuunas 3amuch gpooeii. 5 OmnepupoBarh ApOOHBIMU YHCIAMHU B PEANBHBIX JKU3HEHHBIX CHTYAIHAX; VYernblii onpoc;
3HAKOMHTBCS ¢ HCTOpHUEll pa3BUTUS apU(QMETHKH; ITucbMeHHbIH

KOHTpOJIb;
5.2. | CpaBHeHHe JeCATUUHBIX ApOOei. 3 TpencTaBasTh AecATHYHYO IpoOb B BUE 0OBIKHOBEHHOI, YUTATh U 3aMHCHIBATH, CPABHUBATD VYernblii onpoc;

JecsATHYHbIE IpOOH, IpenaraTh, 060CHOBBIBATH H 00CYXKNATh CIOCOOB! YIOPSAX0UHBAHUS
JEeCSATHUHBIX Apooeii;
N306paxaTh necsATHYHbIE APpOOH TOUKAMH Ha KOOPAMHATHOH IPAMOii;

[TucbMeHHbIIH
KOHTpOJIB;




5.3. | HeiicTBust ¢ AecATHUHBIMU JPOOSIMU. 17 1

TpencTaBisTh AecATHYHYHO ApOOb B BUjIe OOBIKHOBEHHOM, YUTATh U 3AMKCHIBATH, CPABHUBATD
JeCATUYHbBIE JPOOH, mpeuIaraTs, 000CHOBBIBATh U 00CYXKIaTh CIOCOOBI YIOPS JOUMBAHHS
IeCATUYHBIX Jpo0ei;

W300paxaTh JecsATHIHBIC APOOU TOYKAMH HAa KOOPAMHATHON MPSAMOIL;

BBISBIISTE CXOACTBA M PAa3InyKsl MPABUI apHYMETHISCKUX ACHCTBUI C HATYPAIbHBIMI
YUCIIAMHU U JIECATHYHBIME APOOSIMH, O0BICHSTD HX;

BoInosHsTh apudMeTHUeCKHe ICHCTBHUS C ASCATUYHBIME APOOSMH; BBINOJIHITh MPUKUIKY U
OLICHKY pe3yJIbTaTa BbIYHCIICHUI;

IIpumeHsTh CBONCTBA apU(PMETHICCKUX ACHCTBUI IS PALMOHATN3ALMI BBIYHCIICHHH;
Kputnuecku oleHUBATh MONYYCHHBIH PE3yJIbTaT, OCYIECTBISATH CAMOKOHTPOJIb, IPOBEPSIS
OTBET Ha COOTBETCTBUE YCIOBUIO, HAXOAUTh OIIHOKH;

VYernblii onpoc;
[TucbMeHHbIH
KOHTpOJIb;
Konrponbras
pabora;

5.4. | OxpyrieHnue AeCATHUHBIX ApOOeii. 4 IIpuMeHsATh NpaBUIIO OKPYIJIEHHS JECATHYHBIX Apo0eii; VYcTHBIR onpoc;
[TuceMeHHBII
KOHTPOJIb;

5.5. | PeureHne TeKCTOBBIX 33/1a4, 6 BoInosHsTh apudMeTHUecKHe eHCTBHUS ¢ ASCATUYHBIME APOOAMH; BBIMOJIHITH MPUKUIKY U VYcTHBIR onpoc;

CoJlepKaIMX APOOH.

OLIEHKY pe3y/IbTaTa BBIYMCICHUH;

[IpuMeHsATh CBOWCTBA apu(hMETHUECKUX JEHCTBUH 11 paliMOHANN3A[MH BBIYMCICHUH];
[IpUMEHSATh NPaBUIO OKPYIJIEHUS AECATHUHBIX Apo0el;

Pemrath TeKCTOBbIE 331aul, COAEpIKaILMe JPOOHbBIE JAHHBIC, U HA HAXOXK/ECHUE YACTH LET0T0 U
LIEJIOTO TI0 €r0 YacTH; BBIABIATb UX CXOACTBA U Pa3IUy s,

MojenupoBarh X0/ pelIeHUs 3a/1a4d ¢ MOMOIIBIO PUCYHKA, CXeMBI, Ta0nuLbl. [IpuBOAUTD,
pa30upaTh, OLEHUBATH PA3IMUHbIE PELIEHN, 3aTIUCH PEIIeHHI TEKCTOBBIX 3a/1a4;
OnepupoBath APOOHBIMH UYHCIaMH B PEANbHBIX JKU3HEHHBIX CHTYallHAX;

[TucbMeHHbIH
KOHTPOJIb;

5.6. | OcHoBHbIE 3a 1a4n HA APOOH. 3 1 IpencraBnarh aecATHUHYO 1po0Ob B BUE 0OBIKHOBEHHOM, YUTATh U 3aIIUCHIBATH, CPABHUBATD VYerHblit onpoc;
JeCATHYHbIE IPOOH, peutaraTh, 000CHOBBIBATH U 00CYXKAaTh CIOCOOBI YIOPS JOUMBAHUS ITncbMeHHbIH
JECATHYHBIX ApObeit; KOHTPOJIb;
HN300paxaTh JecATHYHbIC APOOU TOUKAMH HAa KOOPAMHATHOH NMPAMOH; Kontponsnas
BoinonHATh apuMETHUCCKIE ACHCTBUS C ACCATUYHBIMU APOOSMH; BBIIOIHATS IPUKHAKY H paborta;
OLICHKY Pe3yJIbTaTa BEIYHCICHHUI;
PemraTh TEKCTOBbIC 3a1a4H, COACPXKAIIME APOOHBIC JAaHHBIC, H HA HAXOXKACHUE YaCTH LENO0TO 1
LIEJIOT0 MO €r0 YaCTH; BBIABIATE X CXOACTBA H PABIHUHS;
Kputruecky OLEeHNBATD MOTYYCHHbIH PE3yJIbTaT, OCYIECTBIATH CAMOKOHTPOIIb, IPOBEPSS OTBET
Ha COOTBETCTBHE YCIOBHIO, HAXOAHTh OLINOKH;

Uroro mo pazaeny: 38

Paznea 6. Harasianas reomerpus. Tesia u gurypsl B npocTpascTse

6.1. | MHOrOrpaHHUKH. 1 Pacno3naBaTh Ha yepTexkax, pUCYHKAX, B OKPYXKAIOMEM MUPE IPIMOYTONbHbIH YerHblit onpoc;
Hapajnenenumnes, Ky0, MHOTOTPaHHHKH, ONUCHIBATH, HCIOIb3Ys TEPMHHOIOTHIO, OLICHUBATh [TncbMeHHbIH
JUHEHHBIE Pa3MepEl; KOHTpOJIb;
IIpuBOIUTH IpUMEPH! 00BEKTOB PEATbHOTO MUPA, HMEIOIUX (pOPMY MHOTOTPAHHHUKA,
IpAMOYTOJIBHOTO MapallIenenunena, Kyoa;

6.2. | M3obpaxenne MHOTOIPAHHUKOB. 1 IIpuBOIUTH IpUMEPH! 00BEKTOB PEATbHOTO MUPA, HMEIOIUX (pOPMY MHOTOTPAHHHUKA, VYernblii onpoc;
IpAMOYTOJIBHOTO MapallIenenunena, Kyoa; [TncpMeHHbII
HN300pasxaTs Ky0 Ha KneT4aToit Oymare; KOHTPOJIB;
Pacno3naBatb 1 H300paxarh pa3BEPTKH Ky0a H mapalllelenumesa;

6.3. | Mogemu mpoCTpaHCTBEHHBIX TeL. 1 Pacno3naBatb 1 H300paxaTh pa3BEPTKH Ky0a H mapalllenenumnesa; VYernblii onpoc;
MopenupoBath Ky6 1 napannenenunes u3 OyMars ¥ MpouuxX MaTepHalIoB, 00BACHATE CIIOCO0 [TucpMeHHbII
MOJIeTHPOBAHNS; KOHTPOJIb;




6.4. | [IpsiMoyronbHBbIil Mapajuieenumnes,
Ky0.

I1puBOIUTH IpUMEPH! 00BEKTOB PEANLHOT0 MUPA, HMEIOIUX (POPMY MHOIOTPAHHHUKA,
IPSIMOYTOJIBHOTO NapallIelenunea, kyoa;

Hccnenosats cBoiicTBa Ky6a, IPAMOYTOJIBHOTO Mapaielenume/1a, MHOTOrPaHHHKOB,
HCHOJIb3Ys MOJEIH;

VYernblii onpoc;
[TucbMeHHbIIH
KOHTPOJIB;

6.5. | Pa3Béprku ky6a i napajuienenunesa. 1 Pacnio3naBatb 1 H300paxarh pa3BEPTKY Ky0a U mapalIelenuIe]a; Verustit onpoc;
MoaenupoBaTs Ky0 1 napamienenunes u3 OyMaru u Ipo4ux MaTeprajioB, 00bICHITh CIOCO0 [TuceMeHHBbII
MOJICIUPOBAHNUS; KOHTPOJIB;
6.6. | Ilpakruueckas pa6ora «PassépTka 1 Pacno3naBatb 1 H300paxarh pa3BEPTKY Ky0a U mapajulelenuea; I[IpakTHyeckas
KyOay. MopenupoBath Ky0 1 napamnenenunes 13 OyMaru ¥ mpouux MaTepHaioB, 00BACHITh CIIOCO0 pabora;
MOJICIUPOBAHNUS;
6.7. | O0béM KyOa, IPIMOYTOILHOTO 2 HaxoauTs u3MepeHust, BBIYUCIATH IUIOMAb TTOBEPXHOCTH; 00BbEM KyOa, IpsSMOYTOJIbHOTO VYcTHBIR onpoc;
Hapaesenuneia Hapajielenune1a; HCcleI0BaTh 3aBUCUMOCTb 00bEMa Kyba OT UTHHEI ero pedpa, BegBurath u | [IncbMeHHbIH
000CHOBBIBATE IHIIOTE3Y; KOHTPOJIB;
Habnronath 1 pOBOJUTH aHAJTOTUH MEX Iy MOHATHAMY IUIOMAN U 00bEMa, mepuMeTpa U
IUIOI[a I IOBEPXHOCTH;
Pemiath 3a1aun U3 peanbHOH KU3HH;
WUtoro mo pasaeny: 9
Pasnen 7. [losTopenne u oGodmenne
7.1. | TloBTOpEHHE OCHOBHBIX MOHATHH H 10 BeIuncaTh 3HaUeHHs BRIpAXKEHUH, COepKAIMX HATypalbHble UHCIIa, OOBIKHOBEHHbIE U YcerHbli onpoc;
METOJI0B Kypca 5 Kiacca, 00001enue JeCATUYHbBIE JPOOH, BBIIOIHATH MPE0Opa3oBaHUs YUCEI, ITucbMeHHbIH
3HAHUH Br16upath cnocod cpaBHEHMS YHCEI, BHIYUCICHUH, IPUMEHATH CBOHCTBA apu(PMETHIECKUX KOHTPOJIB;
JIeHCTBHI /U1 palliOHAIN3AIMH BRIYUCICHUI; KonTponbHas
OcyniecTBIATh CAMOKOHTPOJIb BHINIONHAEMBIX AEHCTBHI H cCaMONIPOBEPKY pe3ylIbTaTa paborta;
BBIYHMCIICHHIA; CaMooOI1IeHKa ¢
Pemate 3aaun U3 peanbHOMN XKU3HU, TPHMEHATh MaTEMAaTHUECKUE 3HAHUS IS PELIEHHS 31U HCIONIb30BAHUEMK
U3 APYTUX Y4eOHBIX MPEAMETOB; OLeHoYHOro
Pemats 3ama4un pa3HBIMU CIOCOOAMH, CPABHUBATH CIOCOOBI PEIICHHS 3aJaUl, BHIOMPATH TUCTaY;
PpalMOHANBHEI C110CO0;
Uroro 1o paszeny: 10
OBILIEE KOJIMYECTBO YACOB I10 170

I[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KounyecTBo yacoB Jara Buapbl,
n/n u3y4eHus | popMbl
BCEro | KOHTPOJIbHBbIE | IPAKTHYECKHUE KOHTPOIS
padoThI padoThbI
1. | Pa3nooOpa3HbIii MUp JIMHUHA 1
2. |IIpsmas. Yactu npsMoii. 1
3. | AnuHa TUHUAN 1
4. | InuHa TUHUMA 1
OKpyXHOCTb U KpYyT 1
6. | OKpY>XHOCTb U KPYT 1
7. | I[IpakTudeckas 1 1
paborta«llocTpoenue
y30pa u3
8. | Kak o6o3HauaroTcs 1 1
CPaBHUBAIOTCS YTIIBI
9. | IIpsimoii, ocTpbIid, TyOW 1
Pa3BEPHYTHIN yIJIbI
10. | U3mepenue yrioB 1
11. | U3mepeHnue yrios 1
12. | IIpakruueckas 1 1
paborta«llocTpoenue
13. | Kak 3amichIBatOT U YUTAIOT 1
HaTypaJIbHbIE YnCiIa
14. | HarypanbHblii psin 1
15. |HarypanbHblit psin 1
16. |HarypanbHblit psin 1
17. |HarypanbHblit psin 1
18. |Ywucmno 0 1
19. | Ywucna 1 TOUKU Ha MPSIMOi 1
20. |Yucna u TOUYKH Ha MPSIMOK 1
21. |Ywucna u TOUYKH HA NPSMOK 1
22. | CpaBHEHUE U OKpYTJICHHE 1

HaTypaJIbHbIX YUCCII




23.

CpaBHEHHE U OKpYIJIEHUE
HaTypaJbHBIX YUCCII

24. | O6oO0mIIcHHE ¥ KOHTPOJIb 3HAHHIM 110
temaM “HarypanbpHble uncia” u
"JInauu Ha mIockocTH"

25. | CnoxeHue ¥ BEIYUTAHHUE

26. | CioxeHHue U BEIYUTAHHUE

27. | YMHOXEHUE U JEeICHUE

28. | YMHOXeHUE U NeTIeHue

29. | Tlopsimok jeicTBuii B
BBIYHCIIEHUIX

30. |IMopsmox neicTBuil B
BBIYHCIEHUIX

31. |Ilopsimok meicTBuii B
BBIYHCIEHUIX

32. | Crenens uncna

33. | Crenenn uncna

34. | Crenenn uncna

35. | CBoiicTBa CIIOXKEHUS U
YMHOXEHUS

36. | CBolicTBa CIOKEHUA U
YMHOXEHUS

37. | PactpenenuTenbHOE CBONCTBO
YMHOXEHUS

38. | PacmpenpenurTenbHOE CBOMCTBO
YMHOKEHUS

39. | PacnpenenuTenbHOE CBOWCTBO
YMHOKEHUS

40. |3amaum Ha ABMIKCHHUE

41. |3amaud Ha YacTH

42. |3amauv HA ypaBHUBaHUE

43. | O6o0IIeHne U KOHTPOITh 3HAHUI
1o TeMam «JlericTBus ¢
HATypaJIbHBIMU YHCTaMID)

44. | lenuTenu U KpaTHbIE

45. | lenuTenu u KpaTHbIE




46.

Jlenutenu U KpaTHbIE

47. | JlenuTenu u KpaTHbIE

48. |IIpocTsie U COCTaBHBIC YHUCIIA

49. |IIpocTsie U COCTaBHBIC YHUCIIA

50. |IIpu3Haku neTMMOCTH

51. |IlpusHaku nenumocTu

52. |Ilpu3HaKH IETMMOCTH

53. | IIpu3HaKu 1eTMMOCTH

54. | Jlenenue ¢ oCTaTKOM

55. | OGoOIIEeHHE ¥ KOHTPOJIb 3HAHUH
1o TeMaMm «/lenmmMocTh ynucem»

56. | omm

57. | Jlomn

58. | Uro Takoe npoOn

59. | Yro Takoe npodn

60. |Yro Takoe 1poOh

61. | OcHOBHOE CBOMCTBO ApOOH

62. | OcHOBHOE CBOMCTBO ApoOH

63. | OcHOBHOE CBOMCTBO ApoOH

64. | CpaBHEeHHE ApoOEi

65. | CpaBHeHHE ApoOeit

66. | O600LIECHIE U KOHTPOJIb 3HAHHI
mo TeMaM «J{poou»

67. | Cmemransbie 1poou

68. | Cmemannsie 1pobu

69. | CioxeHue U BEIYMTAHHE
OOBIKHOBEHHBIX Ipo0Oeii

70. | CnoxeHue U BEIYUTAHUE
OOBIKHOBEHHBIX Ipo0Oeii

71. | CiioxeHue U BEIYUTAHHE
OOBIKHOBEHHBIX IpOOeii

72. | CnoxeHue U BHIYUTAaHUE

OOBIKHOBEHHBIX IpO0Oeii




73.

CioxeHHe U BBIYUTAHHUE
OOBIKHOBEHHBIX JPOOCii

74. | CnoxeHue U BBIYUTAHUE
OOBIKHOBEHHBIX POOCii

75. | CnokeHHE U BEIYUTAHUE
OOBIKHOBEHHBIX JIPOOCH

76. | Cno)keHHE U BEIYUTAHUE
0OBIKHOBEHHBIX APOOEi

77. | CnoxeHue U BBIYUTAHUE
O0OBIKHOBEHHBIX JPOOEii

78. | CrnoxeHue U BbIYMTAHHE
O0OBIKHOBEHHBIX JIPOOEii

79. | YMHOXeHHE TpoOeit

80. | YMHOXeHHe TpobOeit

81. | YMHOXeHHEe TIpoOeit

82. | YMHOXeHHe Tpooeit

83. | YMHOxeHue apooeit

84. | denenne npobeii

85. | denenne npobeii

86. | enenue npobeit

87. | Henenue npodeit

88. | enenue npobeii . Kontpoin
3HAHUH

89. | Haxo/eHue 4acTH LEJIOTo U
LIEJIOT0 IO €T0 YaCTH

90. | HaxoxmeHue 4acTH LEJIOTO U
LIEJIOr0 IO €T0 YaCTH

91. | Haxosk[eHHE 4acTH LEI0r0 U
LIEJOTO IO €T0 YaCTH

92. | Haxo1eHue 4acTH LEJIOr0 U
LIETOT0 10 €T0 YaCTH

93. | Haxo1eHHE YacTH LEN0ro U
LIEJIOTO IO €T0 YaCTH

94. |3agauu Ha COBMECTHYIO paboTy

95. |3agauu Ha COBMECTHYIO paboTy




96.

3azaul Ha COBMECTHYIO paboTy

97.

3azaui Ha COBMECTHYIO paboTy

98.

3azaui Ha COBMECTHYIO paboTy

99.

[Tpumenenne OyKB ISl 3aITUCH
MaTeMaTHYEeCKUX BBIPAKCHUN U
MIPEAIOKEHUN

100.

100. ITpumeHnenue OyKB asist
3aIIMCH MaTEMaTHIECKAX
BBIPAXXEHUHN U

v

101.

O06006111eH1Ee U KOHTPOJIb 3HAHUN
1o Temam «JleiicTBus ¢

102.

102. MHOTOYTrOJIbHUKH

103.

103. YeTbIpE€XyronbHUK,
MPSIMOYT OJIbHUK,

104.

104. YeTbIpE€XyronbHUK,
MIPSAMOYTOJIbHUK,

105.

105. ITpakTrueckas padota
«ITocTpoenue
MPSIMOYTOJIbHUKA C
3aJJaHHBIMHM CTOPOHAMH Ha

v

106.

106. TpeyroJbHUK.

107.

107. TpeyroJibHUK.

108.

108. ITmonraaes u
repuMeTp

109.

109. ITmomans u
repuMeTp

110.

110. ITepumeTp MHOTOYTOJIbHUKA.

111.

111. IlepumeTp MHOTOYTOJIbHUKA.

112.

112. [lecaTuunas 3anuck ApoOei.

113.

113. JlecaTuuHas 3anuch JpooOei.

114.

Z[eCHTI/ILIHLIC ,[[pO6I/I U MCTpHUYCCKaA
CHUCTCMa MEp

115.

IlepeBoa 0OBIKHOBEHHOH APOOH B
JECATUUHYIO.

116.

IlepeBoa 0OBIKHOBEHHOH APOOH B
JECATUUHYIO.




117.

CpaBHeHHE IeCATUYHBIX Tpo0ei

118.

CpaBHeHHE IeCATUYHBIX IpoOei

119.

CpaBHeHHE IeCATUYHBIX IpoOei

120.

120. Cnoxenue n
BBIYUTAHUC

121.

121. Cnoxenue n
BBEIYATAHUE

122.

122. Cnoxenue n
BBIYATAHUE

123.

123. Cnoxenue n
BBEIUUTAHUE

124,

124. YMHOXEHNE U JeJIEHUE
necsaTUIHOM apodu Ha 10,
100, 1000

125.

125. YMHOXEHUE U IeIeHHUE

necsaTuaHOM apodu Ha 10,
100, 1000

126.

126. YMHOXEHUE U IeTICHUE
necsaTuIHOM apodbu Ha 10,
100, 1000

127.

127. YMHOXEHUE U IeTICHUE

JecATUIHOM apodu Ha 10,
100, 1000

128.

YMHOXEHUE JECATUIHBIX APOOCH.

129.

YMHOXEHNE JECATUIHBIX APOOCH.

130.

YMHOXEHUE ACCITUIHBIX JIPOOCH.

131.

YMHOXEHUE JECATUIHBIX JIPOOCH.

132.

132. JleneHue neCATUYIHBIX APOOCH

133.

133. JleneHue aecsITUUHBIX IpoOeit

134.

134. [lenenue necsITHUHBIX ApoOeit

135.

135. [lenenue necsITUUHBIX ApoOeit

136.

136. [lenenue necsaTUUHBIX ApoOeit

137.

OxpyrieHue AecATHUHBIX IpOoOeH.

138.

OxpyriaeHue AecATHUHBIX IpOoOeH.

139.

OxpyriaeHue AecATHUHBIX IpOoOeH.




140.

OxpyriieHue AecATUYHBIX Ipo0eil.

141.

141. OcHoBHBIC 3aaUu Ha JPOOH

142.

142. OcHoBHBIC 337241 HA APOOU

143.

143. OcHoBHBIE 3aa4u Ha IpOOH

144.

144. OcHoBHBIC 33124l HA IPOOH

145.

145. OcHoBHBIC 3aaUu HA IPOOH

146.

146. OcHoBHBIC 332Ul HA IPOOH

147.

147. OcHoBHBIE 3324l HA IPOOH

148.

148. OcHoBHBIC 3377291 Ha IPOOH

149.

O06006111eH1Ee U KOHTPOJIb 3HaHUIN
1o Temam «JleicTBus ¢
NECSITUYHBIMU JIPOOSMU

150.

150. MHOTOrpaHHHKWU.

151.

N306paxeHne MHOrOrpaHHUKOB.

152.

Mogenu npoCTpaHCTBEHHBIX TEIL.

153.

[IpssMoyroapHBIN NTapasuieenuIe],
KyO.

154.

[IpssMoyrosibHBIN TTapasuieenuIe],
KyO.

155.

155. Pa3BépTku
KyOa 1

156.

[IpakTuueckas padota «Pa3BépTka
Ky0a.

157.

157. O0BéM kyOa,
MPSIMOYTOJIBHOTO

158.

158. O0BEM KkyOa,
MPSIMOYTOJIBHOTO

159.

[ToBTOpEHNE OCHOBHBIX MOHITUN U
METOJIOB Kypca 5 Kiacca,
000011eHNE 3HAHUI

160.

[ToBTOpEHUE OCHOBHBIX MOHIATUN U
METOJIOB Kypca 5 Kiacca,
000011eHNE 3HAHUI

161.

[ToBTOpEHUE OCHOBHBIX MMOHATUN U
METOJIOB Kypca 5 Kiacca,
000011eHNE 3HAHUI




162.

[ToBTOpEHKE OCHOBHBIX MOHATUH U
METOJIOB Kypca 5 Kiacca,
00001IeHIEe 3HAHMIA

163.

[ToBTOpEHKE OCHOBHBIX MOHATUI U
METOJIOB Kypca 5 Kiacca,
00001IeHNE 3HAHWA

164.

[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOJIOB Kypca 5 Kiacca,
00001IeHIE 3HAHWHA

165.

[ToBTOpEHNE OCHOBHBIX MOHATUI U
METOJIOB Kypca 5 Kiacca,
0000111eHIE 3HAHUHT

166.

[ToBTOpEHNE OCHOBHBIX MOHATUI U
METOJIOB Kypca 5 Kiacca,
000011eHE 3HAHUHT

167.

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 5 Kiacca,
0000111eHE 3HAHUT

168.

[ToBTOpEHKE OCHOBHBIX MOHATUH U
METOJIOB Kypca 5 Kiacca,
000011IcHNE 3HAHNI

169.

[ToBTOpEHME OCHOBHBIX MOHATUN U
METO/I0B Kypca 5 Kiacca,
0000111eHE 3HAHUT

170.

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB Kypca 5 Kiacca,
000011eHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

170




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA
Hopodees I'.B., lllapeirun U.®., CyBopoa C.b. u npyrue, Maremaruka, 5 xiiacc, AKIIMOHEPHOE OOIIECTBO
"UzparensctBo "[IpocBemienue";

BBenure cBOM BapuaHT:

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

AUAAKTUYCCKHUEC MaTCPUAJIbL

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOLECCA
YYEBHOE OBOPYJOBAHHUE

CrnpaBo4Hble TaOIUIIBI, HUPKYIIb, JIMHEHKA, TPAHCIOPTUD, TPEYTOJIbHUK.

OBOPYJIOBAHMUE U1 TPOBEJAEHUS JIABOPATOPHBIX U IPAKTUYECKUX PABOT
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