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IHOACHUTEJIBHAS 3AIINCKA

OBLIASA XAPAKTEPUCTHUKA YYEBHOTI'O IIPE/IMETA "MATEMATHKA"

Pabouast mporpamma 1mo maTeMaTHKe il 00yJarommMxcsi 5 KiIaccoB pa3padboTaHa Ha ocHOBe DenepaibHOTO
TOCYJapCTBEHHOTO 00pa30oBaTeIbHOrO CTaHAApTa OCHOBHOIO oO0miero oOpa3oBaHUs C y4€TOM |
COBPEMEHHBIX MHPOBBIX TPEOOBAHUH, MPEABABIIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPaaWIHUi
poccuiickoro  oOpa3oBaHMs, KOTOpbie O0OECHEYMBAIOT OBJAJCHHE KJIIOYEBBIMH  KOMIICTCHIIUSMU,
COCTABIISIIOUIMMHA OCHOBY JUISI HEMPEPBIBHOTO OOpa30BaHMs M CaMOpa3BUTHS, a TakKXKe IEJIOCTHOCTb
OOIIEKYJIBTYPHOTO, JMYHOCTHOTO W TI03HABATEIBHOIO pa3BUTHA oOydwaromuxcs. B pabouelr mporpamme
yuTeHbl wujeu U nonoxeHus KoHuenuuu pa3BUTHs MareMaTHUecKoro oOpa3oBaHusi B Poccuiickoi
@Oenepannu. B smoxy mudpoBoit Tpanchopmammu Bcex chep UYeIOBEUYECKOW ACSITETLHOCTH HEBO3MOXKHO
crath 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOI MareMaTHYecKOW MOJATOTOBKH. YK€ B LIKOJIE
MaTeMaTHKa CIYXXHT OIMOPHBIM MPEAMETOM ISl U3YyYeHUSI CMEXHBIX AUCUUIUINH, a TIOCHE IIKOJIbI PeaTbHON
HEOOXOJMMOCTBIO CTAHOBHTCS HENPEpPhIBHOE O0pa3oBaHMWE, 4YTO TpeOyeT TOJHOIEHHOW 0a30BOM
001e00pa30BaTeNbHON MOATOTOBKH, B TOM YHCIIE U MAaTeMaTHYECKOW. DTO OOYCIIOBIIEHO TE€M, YTO B HAIIH
THH pacTéT Yuciio mpodeccHii, CBA3aHHBIX C HEMOCPEICTBEHHBIM NPHUMEHEHHEM MaTeMaTHKU: U B cdepe
SKOHOMHKH, WU B OHW3HECEe, U B TEXHOJOTHUYECKUX O00JacTsAX, W Jake B T'yMaHHTapHbIX chepax. Takum

06pa30M, KpYT HIKOJIbHUKOB, IJIA KOTOPBIX MaT€MaTUKa MOXKCT CTaTb 3HAYUMBIM IIPCAMETOM, PACHIUPACTCA.

[IpakTudeckass TOJIG3HOCTh MaTEMaTHKXA OOYCJIOBIEHAa TeM, 4YTO €€ TPEAMETOM  SIBIISIFOTCS
(byHIlaMeHTalIbHbIE CTPYKTYPBI HAIIIET0 MUpa: MPOCTPAHCTBEHHBIE (DOPMBI U KOJIMYECTBEHHBIE OTHOIICHUS OT
MPOCTEUININX, YCBAMBAEMbIX B HEMOCPEICTBEHHOM OIbBITE, O TOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX ISt
Pa3BUTHUS HAYYHbBIX U MPUKIAAHBIX UAeH. be3 KOHKpETHBIX MaTeMaTHUYECKUX 3HAHUM 3aTPyJHEHO TOHUMaHUE
MPUHIIMIIOB yCTPOMCTBA M HCMOJIb30BAHUSI COBPEMEHHOM TEXHUKHM, BOCHPHUSATHE U HMHTEpIIpETaIus
pa3HOOOpa3HOW  COLMAJIbHOW, DKOHOMHUYECKOW, TMOJUTHYeCKOM  uHpopmanmu, ManodpdeKkTuBHA
MOBCETHEBHAS MPaKTHUYECKasi JAeATeNbHOCTh. KakIoMy uenoBeKy B CBOEW KU3HH NMPUXOJUTCS BBIOIHITH
pacuéThl U COCTABIATH AITOPUTMBI, HAXOAUTh U MPUMEHATH (DOPMYIBI, BIAJETh MPAKTUYECKUMU MPUEMAMU
TEOMETPUUYECKUX H3MEPEHUN W TOCTPOEHUU, YUTaTh WH(OpMAIMIO, MPEACTAaBICHHYIO B BHUAC TaOJUII,
auarpaMm U TpaduKoOB, KUTh B YCIOBHUSX HEOMPENEIEHHOCTH W TIOHMMAaTh BEPOSTHOCTHBIM XapakTep
CITy4alHBIX COOBITHIA.

OnHOBpeMEHHO ¢ pacimipeHueM cdep NpPUMEHEHUs MaTeMaTHKH B COBPEMEHHOM o0IecTBe BcE Ooiee
BAKHBIM CTAHOBHUTCSI MaT€MATHYECKUN CTHJIb MBIIUICHUS, NPOSBISAIOMINANCS B ONPEACIEHHBIX YMCTBEHHBIX
HaBblKax. B mpomecce u3ydeHUss MAaTeMaTHMKA B apCceHaJl NPUEMOB W METOJOB MBIIUICHUS 4YElIOBEKa
€CTECTBEHHBIM O0pa30oM BKJIIOYAIOTCS HHIYKIUS W AENyKIus, 00OOLIeHHMEe M KOHKpPETH3allus, aHaJu3 U
CUHTE3, KJacCU(pUKalus U cHcTeMaTu3auus, a0cTparupoBaHue M aHanmorus. OOBEKThl MaTeMaTUYECKUX
YMO3aKJIFOUEHHH, IpaBUja HMX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHM3M JIOTUYECKHX IOCTPOCHUH,
CHOCOOCTBYIOT BBIpaOOTKE yMeHHs (OpMyJIHMpOBaTh, OOOCHOBBIBATh M JIOKa3bIBATh CYXKJEHHUS, TEM CaMbIM
pa3BUBAIOT JIOTWUYECKOE MbIlIeHHe. Benymas poib NpHUHAUIEKUT MaTeMaThke U B (POpMHUpPOBAHUU
QITOPUTMHUYECKOM KOMIIOHEHTBI MBILIJICHUS] U BOCIIMTAHUU YMEHUHN EUCTBOBATH 110 3alaHHBIM AJITOPUTMaM,
COBEpPILIEHCTBOBATh U3BECTHHIE M KOHCTPYUPOBATh HOBbIE. B mporiecce pemienus 3a1a4 — OCHOBOM y4ueOHOM
NEATEIbHOCTH HA YypOKaX MaTeMAaTHMKM — pPa3BUBAIOTCA TaKXKe TBOpPYECKas U IIPUKIALHAS CTOPOHBI

MBIIIUICHHUS.
OOyuenue mareMaTHKe HaéT BO3MOYKHOCTb pa3BUBaTh y OOYYAIOIIUXCA TOYHYIO, PAIlMOHAIBHYIO |

WH(pOPMATHBHYIO peUb, YMEHHE OTOMpaATh Hanboee MOAXOAAIINE I3bIKOBBIC, CHMBOJIMUECKHE, Tpadraeckue
CpeACTBa /ISl BRIPAKCHHS CYXKJICHUH M HATJISITHOTO UX MPEICTABIICHHS.

Heo06xoauMbIM KOMIOHEHTOM O0IIEH KyJIbTYPhl B COBPEMEHHOM TOJIKOBAaHHUHM SBIISIETCS 001Iee 3HAKOMCTBO
C METOJIaMH IT03HAHUS ACUCTBUTEIBLHOCTH, IIPEACTABICHUE O IPEAMETE U METOAaX MAaTEMaTUKH, UX OTINYUI



OT METO/IOB JIPYI'MX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSAX MPUMEHEHUS MAaTEMaTUKH IS
pelIeHHs] HAyYHBIX W MPUKIaIHBIX 3a1ad. TakuMm oOpa3oMm, MaTeMaTndeckoe oOpa3oBaHHE BHOCUT CBOM
BKJIa/1 B POpMHUPOBaHUE OOILEH KYIbTYphI YeIOBEKa.

N3ydenne MaTreMaTWKH Takke CIHOCOOCTBYET 3CTETHUECKOMY BOCHHTAHHUIO YEJIOBEKa, MOHUMAHHUIO
KPacoThl M M3SIIECTBA MATEMAaTHUECKUX PACCYKICHNUH, BOCIPHATHIO TEOMETPUIECKUX (HOpM, YCBOCHHIO
UJIeH CHMMETpPHUH.

HEJA U3YYEHUS YYEBHOI'O KYPCA
[IproputeTHbIME LIENAMU O0yUEHUSI MaTEMATHUKE B 5 Kilacce SBISIOTCA:

—  mponopkeHue (HOopMHpPOBAHUS OCHOBHBIX MATEMATHUECKUX TMOHATHH (YHUCIO, BEIWYUHA,
reoMeTpuueckas Gurypa), 00ecreunBarOINX MPEEMCTBEHHOCTh U TIEPCIIEKTHBHOCTh MATEMATHUECKOTO
00pa3zoBaHus 00YJAFOIITUXCS;

— Ppa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPUYCCKUX CIIOCOOHOCTEH 00ydaromuxcsi, Mo3HABATEILHOM
AKTHUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUM, UHTEpECca K U3yUYEHUI0 MAaTEMaTHKU;

— ToJBeJeHHEe O0yUaIOLUXCsl Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U MaTEeMAaTHKHU
U OKPYXKaIOIETO MHUPA;

—  ¢QopmupoBanue (GyHKIMOHAIBHONH MaTEeMaTHYeCKOH TI'paMOTHOCTH: YMEHHUS pacro3HaBaTh
MaTeMaTU4YeCKHe OOBEKTHI B PEATbHBIX KU3HEHHBIX CUTYAIUSIX, IPUMEHITH OCBOCHHBIC YMEHUS /IS
pELICHUs] TPAKTUKO-OPUEHTUPOBAHHBIX 3a7ady, HHTEPIPETUPOBATH IOJYUYEHHBIE PE3YJIbTAaThl M
OLICHUBATh UX HA COOTBETCTBUE IPAKTUYECKON CUTYaLlUH.

OCHOBHBIE JIMHUU COZICP)KaHUS Kypca MaTeMAaTUKU B 5 KJlacce — apu(MeTndeckas u reoMeTpuyeckas,
KOTOpBIE Pa3BUBAIOTCS MapajuleIbHO, KaXJas B COOTBETCTBHUHM C COOCTBEHHOW JIOTMKOW, OJHAKO, He
HE3aBUCHUMO OJIHA OT APYTOM, a B TECHOM KOHTaKT€ W B3aMMOJEHCTBHM. Takke B Kypce MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMHU airedpbl U ONUCATEIbHOW CTATUCTUKH.

Nsyuenue apudmerndeckoro marepuana HAYMHACTCS CO CHUCTEMATH3AallMM W Pa3BUTHS 3HAHUKM O
HATypaJbHbIX YUCIaX, OJYYEHHBIX B HAYAJIIbHOU IKOJE. [Ipy 3TOM COBEPIIEHCTBOBAHUE BBIUNCIUTEIBHON
TEXHUKd U (OPMHUPOBAHHE HOBBIX TEOPETHUECKUX 3HAHUN COYETAETCA C Pa3BUTHEM BBIYHUCIUTENHHOM
KYJIbTYpbl, B YacCTHOCTH C OOyYE€HHMEM IMPOCTEUINUM TpUEMaM TMPUKUIKA M OIEHKH pPE3yJIbTaTOB
BBIUMCJICHHUH.

Jpyroii KpynHbBIH ONOK B COAEp)KAaHUHM apHU(PMETHUECKOM JTMHMM — 3TO Apodu. Hauvano uzyuenus
OOBIKHOBEHHBIX M JIECATUYHBIX Jpo0eil OTHECeHO K 5 Kiaccy. DTO MEpPBBIi Tal B OCBOCHUU JIpobeld, kornia
MIPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMM HJAESIMH, NOHATUSAMH TeMbl. [lpm 3TOM paccmorpeHune
OOBIKHOBEHHBIX JpoOeii B TMOJHOM 00BEME MpPEaIIeCTBYEeT M3YYEHHIO JECATUYHBIX ApoOeil, dYro
1IeJIeCO00pa3HO C TOYKH 3PEHUSI JIOTHKHA W3JIOKCHHS YWCIOBOW JIMHWUHW, KOT/a TpaBWia JEHCTBHHA C
JIECATUYHBIMU JIPOOSIMM MOXXHO OOOCHOBAaTh Y€ HM3BECTHBIMHM aJTOPUTMAaMM BBIIOJHEHUS JEHCTBUU ¢
OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C A€CATUYHBIMU JPOOSIMHU PACIIUPUT BO3MOKHOCTHU ISl TOHUMAaHUS
00yJaromuMHUCs TNPHUKIAJHOTO NPUMEHEHHs HOBOHM 3amMcu NpU U3YyYEHHHM JPYTUX IpeIMETOB U TpH
IIPAKTUYECKOM UCIOJIb30BaHUU.

[Tpu 00y4eHNN PEIICHUIO TEKCTOBBIX 3a/1a4 B 5 KJIACCE UCTIONB3YIOTCS apU(METHUECKIE TPUEMBI PEIIICHHUS.
TekcroBble 3amaun, pemaeMble MPH OTPAaOOTKEe BHIYUCIUTEIBHBIX HAaBBIKOB B 5 Kjacce, pacCMaTpUBAIOTCS
3a/la4yM CIEAYIONINX BUJIOB: 3a/1a4M HA JIBI)KEHUE, HA YaCTH, HAa MOKYIIKU, HA pPa0OTy U IPOU3BOIUTEIHLHOCTD,
Ha TPOIICHTHI, Ha OTHOIICHUS U mponopiuu. Kpome Toro, odydaroniuecs: 3HAaKOMSATCS ¢ TPUEMaMH PEIICHUS
3a/1a4 1epedopoM BO3MOKHBIX BapHaHTOB, ydarcs paboTarh ¢ WH(oOpMaiuen, mpeiacTaBieHHOW B (opme
Ta0JIUI WA TUarpamM.

B ITpumepHoii paboueil mporpamme mperycMOTpeHo (OPMHUPOBAHUE MPOIIEACBTUYECKHUX alNTreOpandeckux



IIPEICTaBICHUNA. byKBa Kak CUMBOJI HEKOTOPOI'O YHCJIa B 3aBUCUMOCTH OT MaT€MaTHYE€CKOrO0 KOHTEKCTa
BBOJIUTCS IOCTENIEHHO. ByKBEeHHAasi CHMBOJIMKA IIUPOKO MCIIONB3YETCS MIPEXkKAE BCEro IS 3alUCH O0IUX
YTBEp)KACHUM U TpeAnoxeHud, GopMys, B YACTHOCTU JJIsl BBHIYMCIICHUS T€OMETPUUYECKUX BEIUYUH, B
Ka4eCTBE «3aMECTUTEIIS» YUCIIA.

B kypce «MartemaTuku» 5 Kiacca IpeJCTaBlIeHA HarJsgHas I'€OMETpHs, HallpaBlieHHAas Ha pa3BUTHE
00pa3HOTO MBIIIJICHHUS, TPOCTPAHCTBEHHOT'O BOOOPayKEHM, N300pa3UTENbHBIX YMEHUN. DTO BaXKHBIN JTAll B
U3YYEHUHU TE€OMETPUH, KOTOPBIH OCYILECTBIISIETCS Ha HarjsAHO-IIPAKTUUYECKOM YPOBHE, OIMPAETCS Ha
Harjs1H0-00pa3Hoe MbIIIIeHHE o0ydaromuxcs. boibiuas pojib OTBOAUTCS MPAKTUYECKON EATENIBHOCTH,
OTIBITY, DKCIIEPUMEHTY, MoAenupoBanuo. OOyuaronmecss 3HAKOMATCS ¢ TEOMETPUYECKHMMHU (UTypamMH Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C HUX HPOCTEHIIMMHU KOH(QUI'YypalUsAMM, yuyaTcs H300pakaTb HX Ha
HEJIMHOBAHHOW M KJIeT4YaTOW Oymare, paccMaTpUBAaIOT MX MpocTeiimue cBoiicTBa. B mpouecce n3ydeHus
HarJsiIHOM reoMeTpHM 3HaHUs, OJY4YEHHbIe 00YYaroIMMUCS B HAYaJIbHOW IIKOJIE, CHCTEMAaTU3UPYIOTCS U
pacIIMpsIOTCs.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yuyeOHOMY IUIaHy B 5 KJlacce M3y4aeTcsl HHTEIPUPOBAHHBIN MpeaMeT «MareMaTrukay, KOTOPBIi
BKJIIOUAET apuPMeTUUeCKU MaTeprall U HArJITHYI0 T€OMETPHIO, a TAKXKE MPOTEIECBTUYECKIE CBEACHUS U3
anreOppl. YUeOHBINM TUTAH HA M3ydeHHWE MATEMaTHKH B 5 KJIacce OTBOJMUT HE MEHEE 5 y4eOHBIX 4acoB B
Hegento, Bcero 170 yueOHBIX 4acoB.



COJAEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

HartypaJjbHble yncia 4 HYJIb

HatypanbHoe uncno. Psg narypansabix uncen. Yucio 0. MU300paxkeHne HaTypaibHBIX YKMCET TOYKaMH Ha
KOOpAMHATHOU (4KciioBOM) npsimoii. [lo3unronnas cucrema curcieHus. PuMmckas Hymepaius Kak npumep
HENO3UIMOHHOM cucTeMBbl curciieHus. JlecaTuunas cucrema cuucienus. CpaBHEHUE HATYPaJIbHBIX YHUCET,
CpaBHEHHUE HaTypalibHbIX 4yKcel ¢ HynéM. CriocoObl cpaBHeHUs. OKpyriieHue HaTypaabHbIX unced. CliokeHue
HaATYpaJIbHBIX YHCEN; CBOMCTBO HYJIS MIPU CIOKEHUH. BunTaHne Kak AeHCTBHE, 00paTHOE CIOKEHHIO.

YMHOXKEHUE HaTypaJbHbIX YHCEN; CBOMCTBA HYJISI M €IMHULIBI IIPU YMHOXKEHUHU. [lenenne kak aeicTBue,
oOpaTHOe YMHOKeHUI0. KOMITOHEHTHI IEHUCTBUH, CBSA3h MEX 1y HUMU. [IpoBepka pe3ysbTarta
apudmernyeckoro nercteus. [lepeMecTuTeTbHOE M COUETATENHPHOE CBOMCTBA (3aKOHBI) CJIOKECHUSI U
YMHOXXEHHUS, paclpeeINTeIbHOE CBOMCTBO (3aKOH) yMHOKeHud. Vcrons3oBanue OykB 1151 0003HAYEHUS
HEU3BECTHOTO KOMIIOHEHTA M 3aITCH CBOMCTB apu(hMETHICCKUX NCHCTBHUMA. JleTUTe N 1 KpaTHBIC YHCIIa,
pazsoxkenre Ha MHOKuTenu. [IpocTeie u coctaBHbie uncia. [Ipusnaku ngenumoctu Ha 2, 5, 10, 3, 9. Jlenenue
¢ octatkoM. CTeneHb ¢ HaTypalbHBIM IIOKa3aTeIeM. 3aliCh YKCIIa B BUJIE CYMMBI Pa3psIHbIX CJIaraéMbIX.

YucnoBoe BbIPAXKCHHC. Brruncienye 3HaueHUH YUCIIOBBIX Bpra)KeHHﬁ; MOPAA0K BBIIIOJIHCHUA ﬂeﬁCTBHﬁ.

Hcnonp3oBaHue IIPpHU BBIYUCIICHUAX IIEPEMECTUTCIILHOI'O U COYCTATCIILHOI'O CBOICTB (38.KOHOB) CJIOKCHUA 1
YMHOXCHUS, paCIIPpEACITIUTCIIBHOI'O CBOMCTBa YMHOKCHHA.

Jpoou

[IpencraBnenue o 1pobu Kak crocoOe 3anucH YacTH BennduHbl. OObIKHOBEHHBIE ApoOu. [IpaBuibHbIe 1
HenpaBuibHbIe ApoOu. CMelanHas 1po0b; MpecTaBlIeHNe CMEIIaHHON Ipo0H B BUJIE HEMPABUIBHOM 1podu
Y BBIJICJICHHE 11€JI0M YacTU YUCiia U3 HempaBuWiIbHOM ipodu. 3o0paskenne npoleii TouKaMu Ha YUCIOBOM
npsmoil. OcHOBHOE cBoiicTBO npodu. Cokparienue 1podeit. [IpuBenenue 1podbu kK HOBOMY 3HAMEHATEIIO.
CpaBuenue npo6eii. CiioxeHue U BbIUUTaHHUE IpoOeid. YMHOKEHHE U IeTieHue ApoOeil; B3auMHO-00paTHBIE
napoOu. HaxoxieHue yacTu 1es0ro U 1eJoro no ero yactu. [lecarnynas 3anuck 1pobei. IlpeacraBnenue
JECSITUYHON IpoOH B BUE 0ObIKHOBEHHOU. 1300pakeHre AecaTHYHBIX Apo0ei TOUKaMU Ha YMCIOBOI
npsmoil. CpaBHEHHE IECATHUHBIX IpoOel. ApudmeTndeckue AeHCTBHS C AECATUUHBIMU APOOSMH.
OxpyrieHue AecITUYHBIX Apo0ei.

Penrenune TeKcToBBIX 32124

Pemenne TekcToOBbIX 3a/1a4 apupmMeTHUEeCKUM criocoooM. Pemenne norndyeckux 3anad. Pemenue 3amgay
nepebopoM Bcex BOSMOXKHBIX BapuaHTOB. Mcronp30BaHMe pU pEIeHUH 3a/1a4 Tabauil u cxeM. Perienue
3a]1a4, COJIEPIKAIUX 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYUHBI: CKOPOCTh, BPEMS, pACCTOSIHUE; 1IEHA,
KOJINYECTBO, CTOUMOCTh. EMHHUIIBI n3MepeHus: Macchl, 00bEMa, 1IEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTH.

CBs3b MCXKAY CAUHHULIAMU U3MCPCHUA Ka)XIol BeIMYHHBI. PellieHne OCHOBHEIX 3a/1a4 Ha I[p06I/I.
Hpe,Z[CTaBJIeHI/IC JaHHBIX B BUC Ta6J'II/II_I, CTOJI0YATHIX AuarpamMmm.

Haruasanast reomerpus

Harnsaneie npencrasienus o purypax Ha IUIOCKOCTH: TOYKa, IpsAMasi, OTPE30K, JIyd, Yrol, JOMaHasl,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KpyT. YT0iI. IIpsiMoi1, OCTpBIN, TylOW U pa3BEPHYTHINA yriIbl. J[nuHa oTpe3kKa,
METPHUYECKHE €AMHULBI JUTMHBL. J[JTMHA TIOMAaHOH, IEPUMETP MHOTOYTOJIbHUKA. MI3MepeHne u noctpoenue
YIJIOB C MOMOUIbIO TpaHcnopTupa. Harnsauele npeactaBieHus o purypax Ha IIOCKOCTH: MHOTOYTOJIbHHUK;
NPSIMOYTOJIBHUK, KBaJpaT; TPEYTOJIbHUK, O paBeHCTBe (puryp. M3o0pakenue puryp, B TOM uucie Ha
kieryatoit Oymare. [loctpoeHne KoHpUrypauuid U3 4acTel IpSIMOM, OKPY>KHOCTH Ha HETMHOBAaHHOU U
kieryatoit Oymare. Mcrnonbp3oBanue CBOMCTB CTOPOH M YIJIOB MPSMOYTOJIbHUKA, KBajapata. [lmomans



NPSIMOYTOJIPHUKA K MHOTOYTOJIbHUKOB, COCTABJICHHBIX M3 MIPSIMOYTOJIBHUKOB, B TOM YHCIe GUTyp,
N300paKEHHBIX Ha KIIeT4aToi Oymare. EnuHMIBI n3Mepenust tuoniaqu. Harsqaele npeacraBieHus o
MPOCTPAaHCTBEHHBIX (PUTYpax: MPSIMOYTOJIbHBIH Mapauieenue, Kyo, MHOrorpanHukH. M300paxeHue
NPOCTEHINMX MHOTOIPaHHUKOB. Pa3BEépTku kyba u napayuienenuneaa. Co3qaHue MoJielieii MHOTOTPaHHHKOB
(u3 Oymaru, IpOBOJIOKH, TIACTHIMHA U Jp.). O0BEM NPSAMOYTOJIBHOTO MapajuieNenumena, Kyoa. EanHuist
u3MepeHus oobéma.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO TipeaMeTa «MaTeMaTukay XapakTepu3yrTCs:

IIaTpuoTHYecKkoe BOCIUTAHME:

MPOSIBIICHUEM MHTEpPECa K MPOIUIOMY U HACTOAIIEMY POCCUMCKONW MaTEMAaTUKH, IECHHOCTHBIM OTHOLLIEHUEM
K JJOCTH>XKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaT€MAaTUYECKOW MIKOJIbI, K HCIIOJIb30BAHUIO ATUX
JTOCTIDKCHHH B IPYTUX HayKaxX M MPUKIAIHBIX cepax.

I'paxnaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBHIO K BBIITOJIHEHUIO 00SI3aHHOCTEH TpakJaHNHA U Peali3allii €ro MpaB, IPEICTaBICHUEM O
MaTEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUIHBIX CTPYKTYP, ABJICHUH, TPOLIEAYDP TPAKIAHCKOTO
oOmecTBa (BEIOOPHI, OIIPOCHI | TIP.);

TOTOBHOCTBIO K O0OCY)KICHUIO STHYECKHUX TPOOIIeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM
JOCTHKCHUHN HayKU, OCO3HAHHEM BOKHOCTH MOPATBLHO-3TUYCCKUX MTPUHIIUIIOB B ICITEILHOCTH YIEHOTO.

TpynoBoe BocnuTaHue:

yCTaHOBKOﬁ Ha aKTHUBHOC Y4aCTHUEC B pCHICHUHN IIPAKTUYCCKUX 3aaa4 MaTeMaTHYEeCKOHN HaIpaBJICHHOCTH,
OCO3HAaHHEM Ba)KHOCTU MaTeMaTUYECKOro 0Opa30BaHus Ha MPOTSHKEHUH BCEH YKU3HU JUISl YCIEIIHOMN
po¢eCCHOHATILHOM 1eATEILHOCTH U Pa3BUTHEM HEOOXOJUMbIX YMEHUI; 0CO3HaHHBIM BBIOOPOM U
IMOCTPOCHUCM HHIIHBHI[y&JIBHOﬁ TPACKTOPUU 06pa3013aH1/1;1 " )KU3HCHHBIX IIJIAHOB C yT-IéTOM JIMYHBIX
HMHTEPECOB U 00ILIECTBEHHBIX TOTPEOHOCTEM.

IcTeTnYecKoe BOCIUTAHHUE:!
CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY U 3CTETHUICCKOMY BOCIIPUSATHIO MATEMAaTHUECKUX O0OBEKTOB, 33/1a4,
peuIeHu!, pacCyk1eHUI; YMEHHUIO BUJIETh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

HEHHOCTI/I HAYYHOI'O MO3HAHUSA:

OpHeHTaHHCP’I B JACATCIBHOCTH HAa COBPCMCHHYIO CUCTEMY HAYYHBIX Hpe)ICTaBJ'ICHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTSX pa3BHUTHUA YCJIOBCKA, IPUPOIAbI U O6HI€CTBa, IMOHHMMAaHHUEM MaTeMaTHIeCKOM HAYKH KakK
C(l)epbl YeJI0BEYECKON ACATCIIBHOCTH, O3TAIIOB ec Pa3BUTHA U BHAYUMOCTH JJI Pa3BUTUSA HUBUIIN3AlIUH,
OBJIQJICHUEM S3BIKOM MaTEMaTHKH U MaTEMaTHYECKOM Ky.]'[BTypOfI KaK CpCACTBOM IMO3HAHUW MHPA;
OBJIaICHUEM HpOCTCfIHIPIMH HaBBIKAMH HCCJIEIOBATCILCKOM eI TCIILHOCTH.

duznyeckoe BocnuTaHue, GopMupoBaHue KyJbTYPbI 310POBbSI H IMOUMOHAJIBHOT0 0JIar0ONOIy4usi:

TOTOBHOCTBIO MPUMEHATH MaTEMaTHUECKHE 3HAHUSI B UHTEPECAX CBOETO 3/10POBbs, BEJACHHUS 3J0POBOTO
o0pa3a *KHU3HM (370pOBOE MUTAHKE, COATAHCUPOBAHHBINA PEKUM 3aHATHI U OTABIXA, PEryysapHas GpU3nuecKas
aKTUBHOCTD); C(HOPMHPOBAHHOCTHIO HaBbIKa pedeKcuu, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO e
IIpaBa JPyroro 4ejaoBeKa.

IK0JI0OrHYecKOe BOCIUTAHHE:

OpHUEHTAaIlMel Ha TPUMEHEHNE MAaTeMaTHIeCKUX 3HAHUN JUIS PEIIeHHUs 3a/a4 B 00J1aCTH COXPAaHHOCTH
OKPY)KaIOHlefI cpemﬂ, HHaHI/IpOBaHI/IH HOCTyl'IKOB 1 OIICHKU NX BO3MOXHBIX HOCJ'IeI[CTBI/II\/II JJISA OKPY)KaIOH_[eﬁ
CpeJIbl; OCO3HAHHMEM TI00ATLHOTO XapaKTepa IKOJIOTHISCKUX MPOOIIeM U ITyTel UX PEIICHUS.

JInyHOCTHBIE pe3yJIbTaThl, 00ecTeYrBAIOIINeE ATANTALMIO 00yYaIOIIErocsi K M3MeHsIIOIUM CSl
YCJOBHSIM COUMAIBLHOM ¥ IPUPOJIHOM Cpe/bl:

TOTOBHOCTBIO K JICHCTBUSM B YCIIOBHSIX HEOMPEACIEHHOCTH, TIOBBIIIICHUIO YPOBHS CBOCH KOMITIETEHTHOCTH
gepes MPaKTHICCKYIO JIEATSIIBHOCTh, B TOM YHCJIC YMEHHUE YIUTBCS Y IPYTUX JIOJCH, TPHOOpETaTh B
COBMECTHOM JIeATeTHbHOCTH HOBBIC 3HAHUS, HABBIKUA U KOMIIETCHIIUH U3 OTBITA IPYTHUX;

HEO0OXOIUMOCTBIO B (POPMHPOBAHUHU HOBBIX 3HAHUI, B TOM YHCIIe (POPMYITUPOBATH UICH, TTOHSITHSI,
TUIOTE3bI 00 00BEKTAX U SIBICHUSX, B TOM YHCJIC paHEe HEU3BECTHBIX, OCO3HABATH ME(UITUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE Pa3BUTHUE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAINIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIHIO KaK BBI30B,
TpeOYIOLINI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBIE PEIICHUs U AeHCTBUS, (OPMYTUPOBATh U OLIEHUBATD
PHUCKH U TIOCIEACTBHS, (POPMHUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe Pe3yIIbTaThl OCBOCHHUS IIPOrPaMMbI YU€OHOT'O MpeaMeTa
«MaTteMaTHKa»XapaKTePU3YIOTCS OBJIAICHUEM YHUBEPCAIbHBIMU HOZHABAMETbHBIMU OCUCMBUSIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU U YHUBEPCANLbHIMU Pe2YIAMUEHbIMU
oeticmeusimu.

1) Ynusepcanvuvle noznasamenvusle deticmaus obecneyusarom Gopmuposanue 6a308bix KOCHUMUBHBIX
npoyeccos 0oyuarouwuxcs (0ceoeHue Memoo08 NOZHAHUSL OKPYICAIOWE20 MUPA,; NPUMEHEHUE T02ULEeCKUX,
ucce008amenbCKux onepayuil, ymeHutl pabomams ¢ uHgopmayueti).

Ba3oBrble Jlornuyeckue aeiicTBU:

— BBUIBJIATH U XapaKTCPHU30BaTh CYIICCTBCHHBIC ITPU3HAKH MATEMATHYCCKUX O6’beKTOB, HOHHTHﬁ,
OTHOIIICHUH MCKAY MMOHATUAMU,

— q)OpMy.]'II/IpOBaTB OIpCaACIICHUA HOHHTHfI; YCTaHaBJIMBATb CYIHGCTBGHHBIIZ IIPpHU3HAK KJ'IaCCI/I(l)I/IKaI_II/II/I,
OCHOBaHMUA OJIA 0606I_HCHI/I${ U CpaBHCHH:A, KPUTCPUU ITPOBOJUMOI'O aHAJIN34,

— BOCIIpUHHUMATD, (I)OpMYJ'II/IpOBaTB n Hp606paSOBBIBaTB CYKACHUA: YTBCPAUTCIBbHBIC U
OTPHULATCJIIbHBIC, CAMHUYHBIC, YaCTHBIC U 0611_[1/16;

— YCJOBHBIC; BBISBJIATL MATEMATUUCCKHUEC 3aKOHOMEPHOCTHU, B3AUMOCBA3H U IIPOTUBOPCHUS B q)aKTaX,
JaHHBIX, Ha6JHO)IeHI/I$IX H YTBCPIKIACHUAX,

— Hpeajiaratb Kputepuu IJIs BbIABIICHUA SaKOHOMepHOCTCﬁ 151 HpOTHBOpe‘{I/II\/’I;

— JACJIaTb BbIBOJALI C UCITIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U HHAYKTUBHBIX
YMO38.KJ'IIO‘ICHI/II71, y'MOSaKJ'IIOLIeHI/Iﬁ 1O aHaJIOTHUH,

— Ppa30upaTh A0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUM (IIpsIMbIE 1 OT MPOTUBHOIO), IPOBOIUTH
CaMOCTOSITENIbHO HECIIOKHBIE J0KA3aTeIbCTBA MaTeMaTUYeCKUX (haKTOB, BBICTPAaUBATh apryMEHTAIIMIO,
IIPUBOJIUTH IPUMEPBI U1 KOHTPIIPUMEPBI;

— 000CHOBBIBaTh COOCTBEHHBIE PAcCyKICHUS; BEIOUPATh CIIOCO0 pelieHus yueOHOH 3a1a4uu
(cpaBHMBATh HECKOJIBKO BApHAHTOB PELICHUS, BHIOMpATh Hanbosiee NoIXOIAIIHM ¢ yuéToM
CaMOCTOSITENIHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBrble uccienoparejbcKue AeiicTBUA:

— HMCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCHG}IOB&TGJ’IBCKI/Iﬁ HHCTPYMCHT IIO3HAHU,

— (opmynupoBaTh BOIIPOCHI, (GPUKCUPYIOIINE TPOTUBOPEYHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBIIMBATh UCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y,

— apryMEHTHPOBATH CBOIO IO3ULUI0, MHEHHUE;

— HpOBOI[I/ITI: 110 CaMOCTOATCIIBHO COCTaBHeHHOMy HJIaHy HGCHOH(HBIﬁ 3KCHepI/IMCHT, HGGOHBI_HOC
WCCJICIOBAHKE MO YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00beKTa, 3aBUCUMOCTEH 00BEKTOB
MEXIy COOOM;

— CaMOCTOSTENILHO GOPMYyITUPOBaTh 000OIIEHNUS M BBIBOBI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HaOJI0/IeHUs, UCCIIEI0BAHNS, OLIEHUBATh JOCTOBEPHOCTD MOIYYEHHBIX PE3YyIbTaTOB, BEIBOJIOB U
0000111eHII; TPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE MPOLIECCa, a TAK)KE BBIIBUTaTh MPEIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.



Pabora ¢ undopmaunmeii:

— BBIABJIATH HEJIOCTATOYHOCTh M M30BITOYHOCTH HH(POPMAITUH, TAHHBIX, HEOOXOIUMBIX JJIs PEIICHUS
3a/1a4u;

— BBIOMpATh, AaHAIM3UPOBATH, CUCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATh HH()OPMAIUIO pa3IMYHbIX
BUOB U (POPM IIPECTABICHHUS;

— BbIOHMpaTH popMy IpencTaBiIeHHs] HHPOPMAIK U WLTIOCTPUPOBATH pEIIaeMbIe 33/1a4u CXeMaMH,
JuarpaMmMmamu, HHOM rpa@uKoil U uX KOMOUHAIUSIMU;

— OIICHMBATh HAJEKHOCTh HHPOPMAIIMH 110 KPUTEPHSM, NPEATIOKEHHBIM YUUTEIEM UITU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

2) Vuueepcanvhvie KOMMYHUKaAmugHbwle Oelicmsusi 0becnedusaom cqhopmupo8anHocms COYUAILHBIX
HABbIKO8 00Y4aAIOUWUXCAL.

Oo01menne:
— BOCIIPHHUMATh U (POPMYIIUPOBATH CY)KIICHHSI B COOTBETCTBUU C YCIOBHUSMH H LIEISIMUA OOIICHUS;

— SICHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOIO TOYKY 3pCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAaX, 1aBATh
MOSICHCHUA 110 X0y PCIICHUS 3ala4ui, KOMMCHTUPOBATDb HOHy‘IGHHLIﬁ pe3yibTar; B X04€ 06CY)KI[6HI/IH
3aaBaThb BOIIPOCHI 110 CYIIECTBY O6CY)K,Z[3.€MOIZ TEMBI, HpO6JI€MBI, pemaeMoﬁ 3aJa4l, BBICKA3bIBATb
HACH, HALICJICHHBLIC HA ITOMCK PCIICHUS;

— COIIOCTAaBJIAITh CBOU CYXKJACHUS C CYXKXKICHUAMU JPYI'UX YUACTHHUKOB JXajiora, 06Hapy>KI/IBaT]':>
pa3iniue u CXoACTBO HOSI/IHI/II\/’I;

— B KOPPEKTHOH hopme GpopMyInpoBaTh pa3HOTIIACUS, CBOM BO3PAKEHMUS;
— MPEeNCTaBJIATh Pe3yNbTaThl pEIICHU 3a/1a4M, SKCIIEPUMEHTA, UCCIIEOBAHMUS, IPOEKTA;

— CaMOCTOSITEIBHO BBIOUPATh (hOpMAT BRICTYIUICHUS C YUETOM 3a7a4 MPE3EHTAIIUN U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHun4ecTBo:

— IOHUMAThb U HUCIIOJIB30BaTh NPCUMYIICCTBA KOMaH}IHOﬁ n I/IHI[I/IBI/I)lyaJ'II)HOI\/'I pa60Tr,1 IIpH pCUICHUHA
y'-Ie6HI)IX MaTEeMaTUYCCKUX 3aJ1a4,

— M[PpUHHUMATh LCJIb COBMECTHOI ACATCIIbHOCTH, IJIAHUPOBATL OpTraHU3alUIO COBMECTHOH pa6OTLI,
pacinpeaciiaTb BUIABI pa60T, A0roBapuBarTbCA, 06CY)K,Z[8.TB mponecc n pe3yjabTaTt pa60TBI;

— 0000111aTh MHEHUS HECKOJIBKMX JIFOJIeH; y4acTBOBATh B IPYMIIOBBIX (popMax paboThl (00CyxkaeHus,
00MEH MHEHHSIMH, MO3TOBBIE LITYPMBI U JIP.);

— BBIIIOJHATH CBOKO YaCTh pa6OTI)I 1 KOOPAMHHUPOBATH CBOU HGIZCTBI/I?I C APpYTUMHU YICHAMU KOMaHAbI;

— OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT IO KPUTEPUSAM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBHUS.

3) Vuueepcanvhuvle pecynamuensie Oelicmsus obecneuusarom Gopmuposarue cmMviCl08blX YCMAHOBOK U
HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmn3anus:

— CaMOCTOSITEIFHO COCTABIIATH IJIaH, AJITOPUTM PEIICHUS 3a/1a4uul (MJIA €r0 4acTh), BRIOUpaTh CIIOCO0
pelIeHus ¢ Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MHPOPMAIINH.



CaMOKOHTPOJIb:

— BJIAJIETh CITIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pe3ysibTaTa perieHus
MaTeMaTHYeCKOM 3aa4uH;

— TMPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IPU PENICHUU 33]]a41, BHOCUTh KOPPEKTHUBEI B
JESTEIIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, HAHJCHHBIX OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3yIbTaTa ACSITCILHOCTH MOCTABICHHOM LI U YCIOBUSAM, OOBSICHSTH
MPUYUHBI JOCTHKEHUS WU HEJOCTIKEHUS LEJIH, HAaXOAUTh OIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

Yucjaa ¥ BBIYHCJIEHUA
[ToHnMaTh ¥ IPaBUIBLHO YIOTPEOIATH TEPMUHBI, CBSA3aHHBIE C HATYPAIbHBIMU YHUCIAMH, OOBIKHOBEHHBIMU
U JCCATUYHBIMH JIPOOSMH.

CpaBHUBATH U YIOPSAIOYNBATH HATYpalIbHBIC YUCIIA, CPABHUBATH B MPOCTEHIINX CIIy4asiX OOBIKHOBEHHBIE
IpoOH, TECITUIHBIC APOOH.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOM (YMCIIOBO) MPSIMOM C COOTBETCTBYIOLIUM €1 YKCIIOM U U300paxarhb
HaTypaJbHbIE YKMCIa TOYKAMU Ha KOOPAMHATHOHN (YMCI0BOI) IPSAMOIA.

BoinonuaTe apudgmeTnyeckue AeWCTBUS ¢ HaTYpaJIbHBIMHU YUCIIaMHU, C OOBIKHOBEHHBIMH JIpO0sSMU B
IIPOCTEUILNX CIIyYasiX.

BbINOMHATE TPOBEPKY, MPUKUIKY PE3YJIbTATa BBIYUCICHUN.
OxpyriaTh HaTypajibHbIE YHCIIA.

PelieHne TeKCTOBBIX 337124
Pemath TekcTOBBIC 32124 apU(HMETHICCKIM CIIOCOOOM H C TIOMOMIBIO OPTaHM30BAHHOT'O KOHEYHOTO
nepedopa BceX BO3ZMOXKHBIX BAPUAHTOB.

Pemate 3aaa4u, COACPIKAIINEC 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMUUHBI: CKOPOCTh, BPEMA, PACCTOSAHUC,
OEeHa, KOJIM4YE€CTBO, CTOUMOCTbD.

Hcnonn3oBaTh KpaTKuEC 3a1incCu, CXEMbI, Ta6J'II/IHI>I, 0003HaYCHUS IIpu pCIICHUHN 3ada4.

ITons30BaThCS OCHOBHBIMU CAWHHUIaMHU U3MCPEHUA: HCHBI, MACChI; PaCCTOAHUSA, BDEMCHHU, CKOPOCTH,
BBIpAXAaTh OJJHU €AVMHUIBI BEJIN- YAHBI YCPE3 APYTHUC.

I/ISBJ'ICKaTB, AHAJIM3UPOBAThL, OCHNUBATDH I/IH(I)OpMaI_II/IIO, MNpEaACTaBJICHHYIO B T36J'II/II_IC, Ha CTOJ0YaTOM
AuarpaMme, HHTCpIpPECTUPOBATH ITPEACTABICHHLIC NAHHBIC, NUCTIOJIb30BATh JAHHBIC ITPU PCIICHUHA 3a/1a4.

Harnsgnas reomerpust

[Tonp30BaThCA rEOMETPHUUECKUMHU MTOHATUAMU: TOUKA, TPsSMasi, OTPE30K, JIyY, YTroJl, MHOTOYT OJIbHUK,
OKPY)KHOCTB, KPYT.

[TpuBoaUTH pUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOLINX (GOPMY U3YUYEHHBIX T€OMETPHUECKUX
¢buryp.

Hcnonp30BaTh TEPMUHOIOTHIO, CBSI3aHHYIO C YTIIaMU: BEPIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMHU: YTOJI,
BEpIINHA, CTOPOHA, AUATOHANb; C OKPYXHOCTBIO: paJNYC, AUAMETP, LIEHTD.

N3006pakaTh U3y4eHHbIE TeOMETpHUECKUE (PUTYPHI HA HEIMHOBAHHOW U KJIETYATOM OyMare ¢ ImoMoIIbio
LUPKYJIS U JIMHEUKU.

HaxoauTe A7MHBI OTPE3KOB HETOCPEACTBEHHBIM H3MEPEHHEM C MIOMOIIBIO TMHEWKH, CTPOUTH OTPE3KH

3aIaHHOM JUIMHBI; CTPOUTH OKPY>KHOCTb 3aJJaHHOTO pajguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB IIPSIMOYT'OJIBHUKA, KBaJApaTa ISl UX [TOCTPOCHMS, BBIYUCIICHUS



TJIOMIAIN U TIEPUMETPA.

Bbruucnare nepumMerp M riomas KBajapara, npsMoyrojibHUKa, (PUryp, COCTaBIEHHBIX U3
MIPSIMOYTOJIBHUKOB, B TOM uHnciie GUryp, H300paKEHHBIX Ha KJIeTYaTol Oymare.

IToap30BaThCSI OCHOBHBIMU MCTPUUCCKHUMHU CAUHULIAMU U3MCPCHUS JJIMHBI, IIJIOI[AaAX; BhIpaXaTb OAHA
CAMHUIBI BEJIIMYHNHBI YEPE3 APYTHUC.

Pacno3naBare mapaiienenumnes, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO: BepIINHA, peOpo TpaHb, H3MEPEHHUS;
HAXO/UTh U3MEPEHHS Napajliesienunesa, Kyoa.

Bbrunciste 00bEM Ky0a, nmapajuienenumnesia rmno 3aJaHHbIM H3MEPEHUSIM, TI0JIb30BaThCS SMHUIIAMU
u3MepeHus oobéMa.

PemnraTtes HecmoXHEBIE 3aaa4d Ha UBMCPCHUEC I'COMCTPHUYCCKUX BEJIIMYHUH B ITPAKTUYCCKUX CUTYyallHUAX.



TEMATHYECKOE IIJIAHUPOBAHHUE

Ne HauMeHoBaHHe pa3/iesioB M TeM KosnnvecTBo yacoB Jara Buasl gesiteIbHOCTH Buael, popmbl | DiIeKTPOHHBIE
n/m | ApOrpaMMsbI H3Y4eHHs KOHTPOJIS (mudposbie)
BCEro | KOHTPOJbHbIE | MPAKTHYECKHE o6pasoBaTenbHbIe
padoTsl padoTsl pecypest
Paznen 1.Hatypaabuble uncia. lelicTBUS ¢ HATYPATBbHBIMH YHCIAMH
1.1. | JecsitnuHas CHCTEMA CYHCIICHHSL. 3 0 05 Yuratp, 3aMMChIBATh, CPABHUBATH HATYPAIbHBIC YHCIIA; TIPeJIarath 1 00CyXaath crocobbl | YcrHbiid onpoc; | [lpesenTauus
YHOPSIOUUBAHHS YUCEIT; JluxraHT; https://uchi.ru/
MHJUTHAP]]; HAYYHTh 3alUChIBaTh MHOIO3HAYHBIC HATYpaJIbHbIE YHCIIA B BUJIE CYyMMBI DpoHTANBHBINA https://login.dnevnik.ru/
PaspsIHBIX ClIaraeMBblX. ompoc ;
1.2. | Psix HaTypalbHBIX YHCEIL. 1 0 0 Yurarh, 3aMMCHIBATh, CPABHUBATH HATYPAIIbHBIC YMCIIA; IpeIaraTh 1 00Cykaath ciocobsl | YcrHslit onpoc; | IIpesentarmst
YIOPSIOYHBAHNS YHCET; DpoHTanbHbII https://uchi.ru/
O600LHMTH 1 YriTyOHTh 3HAHHS YUAIMXCS O HATYPAJIBHBIX YHCIIAX; oIpoc ; https://login.dnevnik.ru/
IOJTy4CHHbIC B HAYAIbHOM LIKOJIE;
HAY4YMTb ONMCHIBATH CBOHCTBA HATYPAIBHOTO Psifia ;
1.3. | HatypanbHsiit psii. 1 0 0.25 UYurats, 3aIMCHIBATh, CPABHUBATH HATYpANbHBIE YHCIA; IPEIaraTh X 00CyXkKIaTh CIOCOOb! | Y CTHBIH ompoc; IIpesenranus
YIOPSAOYUBAHHS TUCEIT; TectupoBanue; https://uchi.ru/
https://login.dnevnik.ru/
1.4. | Yucno 0. 1 0 0 HccenenoBathb cBoifcTBa HATYpaIbHOTO psiia, yncel 0 ¥ 1 pu CIOKEHUH U YMHOXKEHUH.; VYernsiii onpoc; | [Ipesenranus
DpoHTANbHBII https://uchi.ru/
orpoc ; https://login.dnevnik.ru/
1.5. | HatypasnbHbie dmcia Ha 3 0 0.5 H300paxaTh KOOPAUHATHYIO IPAMYIO, OTMEYaTh YCIa TOUKAMH Ha KOOPIUHATHOH NpsMoif, | YcTHslit onpoc; | IIpesenTamus
KOOPJMHATHOM TIPSIMOI. HaXOIUTh KOOP/MHATHI TOUKH.; [MucsMeHHbIi https://uchi.ru/
KOHTpOJIb; https://login.dnevnik.ru/
DpoHTAIBHBIH
oIpoc ;
1.6. | CpaBHeHue, OKpyIIICHHEHATYpATIbHBIX | 4 1 0 Hcnonb30BaTh MPaBUIIO OKPYTIICHUS HATYPAIbHBIX YHCEIL.; Yerusiii onpoc; | Ipesenranms
Yuce. KonTponbHast https://uchi.ru/
pabora; https://login.dnevnik.ru/
DOpoHTaNBHBII
ompoc ;
1.7. | Apudmernueckue neiicTBus ¢ 2 0 0.5 BeinonHsaTh apudmernueckue ASUCTBHS ¢ HATYPATbHBIMU YUCIAMU, BBIYUCIIATD 3HAYCHUS VYerueiii onpoc; | [Ipe3enTauns
HATYpAILHBIMH YACIIAMH. YHCIIOBBIX BEIPAKEHUH CO CKOOKaMu 1 6€3 CKOOOK.; IuceMeHHBIiH https://uchi.ru/
KOHTPOJIb; https://login.dnevnik.ru/
DpoHTaIBHBIH
oIpoc ;
1.8. | CeoiicTBa HyJIs [IPH CIIOKEHHH 1 1 0 0 Pacro3HaBaTh HCTHHHBIE U JIOKHBIC BBICKA3bIBAHHUS O HATYPAIBHBIX YHCIAX, IPHBOJUTH Verusiid onpoc; | Ipesenranus
YMHOXEHHH, CBOHCTBA CIAMHHIIBI IPU TpUMEpBI H KOHTP- TIPUMEPbI, CTPOHTh BHICKA3bIBAHHS 1 OTPULIAHUS BBICKA3bIBAHHI O DpoHTaNbHBII https://uchi.ru/
YMHOKEHHH. CBOMCTBaX HATYpalbHBIX YKCEIL; orpoc ; https://login.dnevnik.ru/




1.9. | IlepemecrurenbHoe u couerarenshoe | 4 0 05 Vcronb30BaTh MPH BHIYUCICHHUAX IEPEMECTUTENBHOE I COYETATEIBHOE CBOMCTBA CloXkeHHs H| Y CTHEIH onpoc; | [IpeseHraums
CBOICTBA CJIOKEHHS U YMHOKCHUS, YMHOKCHUSI, paclpe/Ie/IUTEIbHOE CBOMCTBO YMHOKEHHUS; TTuceMeHHbIi https://uchi.ru/
pacIpeneuTeNbHOe CBOHCTBO KOHTPOJIb; https://login.dnevnik.ru/
YMHOXKEHHS. DOpoHTaNBHBII

orpoc ;
1.10. | enurenu u KpaTHbIE YuCIIa, 2 0 0.5 DOopMyIHPOBATE ONPEICICHIS ASIUTENS H KPATHOTO, HAa3bIBATh ICUTEIN U KPATHBIC Verusiit onpoc; | IIpesenTanus
pa3IoKEHUE YHUCIIA Ha MHOKHUTEIIH. 4HCIIa; PACIIO3HABATH IIPOCTHIC M COCTABHBIC YUCIIA; (POPMYIIMPOBATH U HPUMEHSATh IMuceMeHHsIi https://uchi.ru/
HPU3HAKK AEIUMOCTH Ha 2, 3, 5, 9, 10; NpUMEHSTh alrOpUTM Pas3iIoKeHHs YHCIIa Ha KOHTPOJIb; https://login.dnevnik.ru/
HPOCThIE MHOXKHTEIIN; HAXOAUTh OCTATKH OT JICNCHHUS U HEMOJIHOE YaCTHOE. ; ®poHTAIBHBLI
orpoc ;
1.11. | Jlenenue ¢ ocTaTKOM. 4 1 0 BBbINOIHATS NPUKUAKY U OLEHKY 3HAYCHUiT YUCIIOBBIX BEIPAXKCHHUH, IIPEUIaraTh 1 Verasiii onpoc; | IIpesenTanus
MIPUMEHATH IPUEMBI IPOBEPKH BHIYHUCICHHIA. KourponpHas https://uchi.ru/
pabora; https://login.dnevnik.ru/
DOpoHTaNbHBII
orpoc ;
1.12. | IIpocTsle U COCTAaBHBIC YHCIIA. 1 0 0 DOopMyIUPOBATH OIPEICIICHHS ASIUTENSI H KPATHOT0, Ha3bIBATh JICIUTEIN M KPaTHBIE Verusii onpoc; | IIpesenranus
YHCIIa; Paclio3HABATh IPOCTBIE U COCTABHbIE YKCIIa; (POPMYIUPOBATH U IIPUMEHSTH DpoHTANbHBII https://uchi.ru/
NPU3HAKK JIEIUMOCTH Ha 2, 3, 5, 9, 10; NIPUMEHSTH alrOPUTM PasjiOKeHHs YKCIIa Ha orpoc ; https://login.dnevnik.ru/
[POCTBIE MHOXKUTEIIN; HAXOAUTh OCTATKH OT I€JICHUs U HEMOIHOE YaCTHOE. ;
1.13. | Ipu3uaku genmumoctd Ha 2, 5, 10, 3, 5 0 1 DopMyIMpOBaTh ONPEIEICHHS ISTUTENS U KPATHOTO, HA3bIBATh ACIUTEIN U KPATHbIE VYerslii onpoc; | [Ipe3enTauus
9. YHCIIa; Paclio3HABATh MPOCTBIE U COCTABHbIEC YKCIIa; (JOPMYIIMPOBATH M IPUMEHSTH [MucsMeHHBIi https://uchi.ru/
HPU3HAKK AEIUMOCTH Ha 2, 3, 5, 9, 10; IpUMEHATb alropuT™ pasioxkeHUs YUCIa Ha KOHTPOJIb; https://login.dnevnik.ru/
[POCTBIE MHOKUTEIN; HAXOAUTh OCTATKH OT JIeJICHHUs M HEMOIHOE YaCTHOE. ; DpoHTANBHBII
orpoc ;

1.14. | CreneHs ¢ HATYpAIbHBIM 2 0 0.25 3anuchIBaTh IPOM3BEIECHUE B BUJIE CTENEHH, YUTATh CTENEHH, HCTIOb30BATh Yerusrif onpoc; | [Ipesentarus

NOKa3aTeNEM. TEPMUHOJIOTHIO (OCHOBAHHE, TOKA3aTeNb), BBIYUCIATH 3HAYCHHUS CTEIICHEA. TectupoBaHue; https://uchi.ru/
DpoHTANbHBII https://login.dnevnik.ru/
orpoc ;

1.15. | YncrnoBsle BRIpOXKESHHUSI; OPSIOK 3 0 0.5 DopMyIIMPOBATh U IIPUMEHSTh PaBUIIa IIPE0OPA30BAHUS YHCIOBBIX BHIPOXKCHHIT Ha OCHOBE | YcrTHbI onpoc; | [IpesenTtaums
NeHCTBHI. CBOJCTB apH(METHIECKUX ACHCTBUM. ; TTrcoMeHHBII https://uchi.ru/

KOHTpOJIb; https://login.dnevnik.ru/
DOpoHTaNBHBII
orpoc ;

1.16. | Peuienue TEKCTOBBIX 3a/1a4 Ha BCE 6 1 1 Pemrath TeKCTOBBIE 33124k ApUPMETHIECKUM CIIOCOOOM, UCTIONB30BATh 3aBUCUMOCTH VYerueiii onpoc; | IIpesenTanns
apudMernyeckue JAHCTBHUS, Ha MEK/Iy BEIMYUHAMH (CKOPOCTB, BPEMS, PACCTOSIHHE; 1[EHA, KOJIMYECTBO, CTOMMOCTb U AP.): [MuceMeHHBIi https://uchi.ru/
JBIDKCHAE U TIOKYIIKA AHAIM3HPOBATh M OCMBICINBATh TEKCT 33/[auH, Iepe)OpMyTHPOBATh YCIOBUE, H3BJIEKATh KOHTpOJIb; https://login.dnevnik.ru/

HeoOXOIMMBbIe JaHHbIE, YCTAHABIMBATE 3aBUCHMOCTH MEX/LY BEJIMYHHAMH, CTPOHUTH KourponbHas
JIOTUYECKYIO [ETOYKY PACCyK/ICHHIA.; pabora;
Mo/1ennpoBath X0/ PELICHHs 3/1a41 C TOMOLIBIO PHCYHKA, CXEMBbI, TAOIALBI.; CamooneHKa ¢
TpuBOAKTH, pa3duUpaTh, OLEHUBATH PA3IMYHbIC PEILIECHHS, 3AITHCH PELICHH TEKCTOBBIX HCIIOJIB30BAHHEM
3ajad.; O1eHoYHOro
Pemwars 3a/1a41 ¢ TOMOLIBIO [Iepedopa BceX BO3MOKHBIX BAPHAHTOB. ; JHCTAY;

Hroro no paszeny: 43

Paznen 2. Harasianasi reomeTpusi. IMHUHM HA JI0CKOCTH

2.1. | Touka, npsiMasi, OTPE30K, JIy4. 1 0 0 Pacro3HaBaTh Ha YEPTEKAX, PUCYHKAX, OMUCHIBATH, HCIOIB3YSI TEPMHHOJIOTHIO, 1 Verasiit onpoc; | IIpesenranus

1300paXkath ¢ OMOIIBIO YePTEKHBIX HHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIyd, yToL,
JIOMaHY10, OKPYKHOCTb.;

DOpoHTaNBHBII
o11poc ;

https://uchi.ru/
https://login.dnevnik.ru/




2.2. | Jlomanas. 1 0.25 PacniosnaBath Ha 4epTexkax, pUCyHKaX, OIUCHIBATh, UCIOJb3Yys TEPMUHOIOTHIO, U VYerneiii onpoc; | [Ipe3enTauus
H300paXKath C MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB: TOUKY, IPSAMYIO, OTPE30K, JIy4, Yro, IuceMeHHBII https://uchi.ru/
JIOMaHYI0, OKPYKHOCTb.} KOHTPOJIb; https://login.dnevnik.ru/
Pacro3HaBaTh, IPUBOJUTH IIPHMEPBI 00BEKTOB PEATEHOT0 MUPa, HMEIOIIHX HOopMy ®pOoHTaJIBHBII
U3y4eHHBIX QUryp, OLICHUBATD HX JHHEHHbIC Pa3Mepbl.; orpoc ;

2.3. | V3MepeHNUe IHHBL OTPE3Ka, 1 0.25 BbIYHCIIATS ATHHBI OTPE3KOB, TOMAHBIX.; Vernsiii onpoc; | IIpesenranust
METPHYECKUE CIUHHLIBI H3MEPEHHS TToHMMATb M HUCTIOJIB30BATH [IPU PELICHHH 3314 3aBHCHMOCTH MEX/y €MHALAME TTucoMeHHBII https://uchi.ru/

JUTHHBL METPUYECKOU CHCTEMBI Mep; 3HAKOMHUTHCS C HEMETPUUECKUMH CHCTEMaMHU Mep; BHIPaXXaTh KOHTPOJIb; https://login.dnevnik.ru/
JUTHHY B Pa3JM4HbIX €JUHULAX H3MEPEHHSL. ; ®poHTaIBHBLI
orpoc ;
2.4. | OKpyXXHOCTb U KPYT. 1 0 HW300paxath KOHPUTYpaLUK FeOMETPHIECKHX GUIYP U3 OTPE3KOB, OKPYKHOCTEH, HX VYeruslit onpoc; | IIpesentanus
YacTell Ha HEJMHOBAHHOMW U KIIETYaTOM Oymare; Npe/iaraTh, OUCHIBATh U 00CYXAAaTh DpoHTANbHBII https://uchi.ru/
CrOCOObI, AITOPUTMBI IOCTPOEHHS. orpoc ; https://login.dnevnik.ru/
2.5. | Ipakruueckas pabora «IloctpoeHne 1 1 HW306paxath KOHPUIYpaIUK FEOMETPHICCKHX QUIYpP U3 OTPE3KOB, OKPYKHOCTEH, HX ITpakTnyeckas IIpe3senrarmst
y30pa U3 OKPYKHOCTEH. JacTell Ha HeJMHOBAHHOMW U KJIETYaTOi Oymare; pe/iaraTh, OUCHIBATE U 00CYKIATh pabora; https://uchi.ru/
CIIOCO0BI, AITOPUTMBI TIOCTPOCHHS. CaMOOIIEHKa C https://login.dnevnik.ru/
HCIIONb30BaHHEMK
OneHouHOro
JHCTAY;
2.6. | Yrom. 2 0.5 Vcronb30Bath IMHEHKY U TPAHCIIOPTHP KaK HHCTPYMEHTBI JUISL IOCTPOCHHS i H3MEPEHHUST: Yernblit onpoc; | IpesenTarmst
M3MEPSITH JUTHHY OT Pe3Ka, BEIMYHHY yIJia; CTPOUTH OTPE30K 3a1aHHON JUIHHBI, yTOI, ITuceMeHHBI#H https://uchi.ru/
3a/JaHHO# BEJIMYNHbI; OTK/IaBIBATh LIUPKYJIEM PaBHBIE OTPE3KH, CTPOUTH OKPYKHOCTD KOHTPOJIb; https://login.dnevnik.ru/
3aJJaHHOTO pajauyca.; DpoHTAIBHBIH
orpoc ;
2.7. | psimMoit, OCTpBIif, TYIIOH 1 2 0.5 Pacmo3HaBaTh 1 H300pakaTh Ha HEMHOBAaHHOW U KJIETYAaTON Oymare IpsMOH, OCTpBIii, Verustit onpoc; | [pesenrarust
Pa3BEPHYTHII YIIIBI. TYIOMH, pa3BEPHYTHIH YIJIBI; CPABHUBATH YIIIBL; [MucsMeHHBIi https://uchi.ru/
KOHTpOJIb; https://login.dnevnik.ru/
Tectuposanue;
DpoHTaIBHBIH
orpoc ;
2.8. | 3mepenue yrios. 2 0 Pacno3naBath 1 1300pakaTh Ha HETMHOBAHHOU U KJIETYATOW Oymare MpsMOii, OCTPBIH, Yeruslit onpoc; | [Ipe3enTauuns

TYIOH, pa3BEPHYTHIN yIJIbl; CPABHUBATD YTJIbL; Kourponbmas https://uchi.ru/

Hay4uTb H3MEpATH YIJIbI C IIOMOIIBIO TPAHCIIOPTHPA ; pabora; https://login.dnevnik.ru/
@OpoHTaNBHBII
orpoc ;

2.9. | Ipakruyeckas pabora «IlocTpoenue 1 1 Vcnonb30Bath IMHEHKY U TPAHCIIOPTHP KaK HHCTPYMEHTBI JUISl IOCTPOCHHS M H3MEPEHHUSL: IpakTryeckas Ipe3enTarmst
yrinos»lIpakTiueckas pabora M3MEPSITh JUTHMHY OT Pe3Ka, BEIMYHHY yIJia; CTPOUTH OTPE30K 3a1aHHOM JUIHHBI, yTol, pabora; https:/fuchi.ru/
«IlocTpoeHnue yriopy» 3a/IaHHOH BEJMYNHbI; OTK/IaABIBATh IIUPKYJIEM PaBHBIE OTPE3KH, CTPOUTH OKPYKHOCTh CamooneHKa ¢ https://login.dnevnik.ru/

3a[JaHHOTO Pajnyca.; HCIIOJIB30BAHHEM
HccnenoBats GUrypsl 1 KOHGUTYPALHH, HCIIOIB3YS LU(POBBIE PECypChI; O1eHo4HOro
JHCTAY;
Hroro no paszeny: 12

Pasnen 3. OGbIKHOBEHHBIE 1pOOH




3.1. | ApoOb. 0.25 MogzenupoBats B rpaduuecKoi, mpeaMeTHOH Gopme, ¢ MOMOIIBI0 KOMIBIOTEPa OHATHS 1 VYerneiii onpoc; | IIpesenTauns
CBOWCTBA, CBSI3aHHBIC C OOBIKHOBEHHOI IPOOBIO. ; TIuceMeHHBbIIH https://uchi.ru/
Yurath ¥ 3alUCHIBATh, CPABHUBATH OOBIKHOBEHHBIC APOOH, IpearaTh, 000CHOBBIBATh U KOHTPOJIb; https://login.dnevnik.ru/
00Cyxaath Croco0bl YopsI04nBaHIs JPOOEi. ; ®poHTAaNbHEII
ormpoc;
3.2. | IlpaBuibHbIC U HEIPABUIIbHBIC APOOH. 0.5 N300paxath 0OBIKHOBEHHBIE JPOOYU TOUKAMH Ha KOOPJMHATHON HMPSMOi; HCIOJIb30BaTh VYeruslit onpoc; | IIpesentamus
KOOPAMHATHYIO MPSAMYIO UL CPaBHEHHUS IPOOEH. ; IMuceMeHHsIi https://uchi.ru/
KOHTPOJIb; https://login.dnevnik.ru/
®poHTaNbHBII
oIpoc;
3.3. | OcHOBHOECBOICTBO APOOH. 0.5 DopMyIHPOBATE, 3aIHCHIBATH C TOMOLIBI0 OYKB OCHOBHOE CBOIMCTBO OOBIKHOBEHHOM Verasiii onpoc; | IIpesenTanus
Jpo0u; HCIONIB30BaTh OCHOBHOE CBOHCTBO JPOOH ISl COKPAIEHHS ApoOelt U IpUBEICHUST IMuceMeHHsIi https://uchi.ru/
IpoOU K HOBOMY 3HAMEHATEIIO. KOHTPOJIb; https://login.dnevnik.ru/
KonTtpospHas
pabora;
®poHTaNbHBII
ormpoc;
3.4. | CpaBuenue apobeii. 0.5 Yurath U 3aNUCHIBATh, CPABHUBATH OOBIKHOBEHHbIE APOOH, IpeAIaraTh, 000CHOBBIBATh U VYernsiii onpoc; | IIpesenTanns
00CYKIaTh CIOCOOBI YIIOPAIOYMBAHHUS IPOOEH. ; Tectuposanue; | https://uchi.ru/
DpoHTAaNBHBII https://login.dnevnik.ru/
ormpoc;

3.5. | CnoxeHue 1 BEIYUTAHHE 05 BrInonHATs apudmeTnyeckue JeHCTBHA ¢ OOBIKHOBEHHBIMH IPOOSMU; IIPUMEHATH cBolicTBa | YcTHbli onpoc; | [Ipesentars

OOBIKHOBEHHBIX JPOOEH. apuMeTHUECKUX IEHCTBHI JUIs PAIMOHAM3AI[MH BHIYMCIIEHHIA.; [MucsMeHHBIi https://uchi.ru/
KOHTPOJIb; https://login.dnevnik.ru/
KonTtposnpHas
pabora;
DOpoHTaNBHBII
OIpoc;
3.6. | CmemanHas 1po0s. 0.5 IpencraBiaTe cMeaHHY10 Jpo0Ob B BUJIE HENMPABUIBHOM U BBIAENATH LIEIYIO YacTh YHUCIa Yecrslit onpoc; IMpesenramus
U3 HEMpaBIIBHOI POOH.; TTicsMeHHBII https://uchi.ru/
KOHTPOJIb; https://login.dnevnik.ru/
DpoHTAIBHBIH
orpoc;

3.7. | YMHOKeHHE U JIeTIeHne 0.5 BrimonuaTs apudmeTnyeckue JeHCTBHS ¢ OOBIKHOBEHHBIMU IPOOSMU; IPUMEHSTh CBOMCTBA | YCTHBIM onpoc; | IIpesenTarus
OOBIKHOBEHHBIX JIpO0Eii; B3aHMHO- apu(pMETHICCKHX IEICTBHIT JUIs paliMOHATN3AIMH BEIYHCICHUH. ; ITuceMeHHBII https:/fuchi.ru/
obpartHsbIe podu. KOHTPOJIb; https://login.dnevnik.ru/

KonTtposnpHas
pabora;
DOpoHTaNBHBII
0oIpoc;
3.8. | PemieHne TEKCTOBBIX 3a/1a4, CO 05 PerraTs TEKCTOBBIC 3a/1a4H, COZIEPKAIIE APOOHBIC TaHHbIE, U 3aJa41 HA HAXOXKCHHE Verneiii onpoc; | IIpesenranst

JIepKaIIKX APOOH.

YaCTH IIEJIOT0 U IEJIOr0 MO €ro YacTH; BBISBJIATH UX CXOJCTBA U PA3JINUHAL.;
MonenupoBath X0/ PELICHUS 33/Ia4X C TOMOIIBIO PUCYHKA, CXEMBI, TAOJIHIIBL;

IIuceMennbIit
KOHTPOJIb;
®poHTaNbHBII
ompoc;

https://uchi.ru/
https://login.dnevnik.ru/




3.9. | OcHoBHEIE 3a 1a4u HA APOOH. 6 0.5 ITpuBoauTE, pa30UpaTh, OLCHHBATH PA3IMYHbIC PELICHHS, 3aIIUCH PEIICHNI TeKCTOBBIX VYerneiii onpoc; | IIpesenTauns
3a1ad.; [ucsMeHHBIH https://uchi.ru/
KOHTPOJIb; https://login.dnevnik.ru/
KonTtposbpHas
paborta;
®poHTaNbHBII
oIpoc;

3.10. | IIpuvenenue GYKB LIS 3aIIIICH 7 0.5 TIpOBOANTH MCCIIEOBAHNUS CBOICTB APOOEH, OMMpasich Ha YNCIOBBIC IKCIIEPUMEHTHI (B ToM | YcTHBIH onpoc; | [lpeseHraums
MaTeMaTHYECKHUX BBIPAKEHUN U YHCIIe C MOMOIIBIO KOMIIBIOTEPA). TTuchMeHHBII https://uchi.ru/
IPEUIOKCHUH Kpurnueckn oLeHHBaTh [OMYYCHHbIH Pe3yJIbTaT, OCYIIECTBIISATh CAMOKOHTPOIIb, IPOBEPSIsl | KOHTPOJIb; https://login.dnevnik.ru/

OTBET Ha COOTBETCTBUE YCJIOBUIO, HAXOAHTh OIIMOKN.; KonTposnbHast
pabora;
DOpoHTaNBHBII
OIpoc;

Uroro no pasaeny: 48

Paznen 4. Harnsianasi reomerpusi. MHOroyroJib HUKH

4.1. | MHOTOyroJIbHUKH. 1 0 TIpuBOAKUTE IPUMEPBI 00BEKTOB PEATBHOr0 MUPa, HMEIOLINX (OPMY MHOTOYTOJIbHHKA, Verusii onpoc; | IIpesenrarus

[PSIMOYTOJIBHYKA, KBAJ[paTa, TPEyroIbHNKA, OLIEHHBATh HX JUHEHHBIC pa3MEpBHL. ; DpoHTanbHbII https://uchi.ru/
Pacrio3HaBaTh HCTHHHBIC U JIOXKHBIC BBICKA3bIBAHUSI O MHOTOYTOJIbHHKAX, IPUBOAHTE ompoc ; https://login.dnevnik.ru/
[pUMEpPBI i KOHTPIPUMEDBL.;

4.2. | YerbIpéXyroibHHUK, MPSIMOYTOIbHIK, 2 0.5 HccnenoBaTh cBolicTBa IPSIMOYTOIBHIKA, KBaIpaTa IyTEM SKCIIepPHMEHTa, HaOJIFOACHNS, VYerslii onpoc; | [Ipe3enTauus

KBaJIpar. M3MEPEHHs, MOJICTMPOBAHMS; CPaBHUBATh CBOWCTBA KBapaTa M MPSMO YTOJIbHHKA. [MucsMeHHBIi https://uchi.ru/
KOHTpOJIb; https://login.dnevnik.ru/
DOpoHTaNBHBII
oIpoc ;

4.3. | Ilpakruaeckas pabora «ITocrpoenne 1 1 OrnHCBIBaTh, HCIIONB3YS TEPMUHOIOTHIO, H300paKaTh C ITOMOIIBIO YePTEKHBIX IpakTryeckas IIpe3enTarmst
MPSIMOYTOJIbHHUKA C 3a/[aHHBIMH HHCTPYMEHTOB U OT PyKH, MOJEIHPOBATh U3 GyMarn MHOTOYTOJIbHUKH. ; pabota; https://uchi.ru/
CTOPOHAMH Ha HEeJHMHOBAHHOI CrpouTh Ha HEIMHOBAHHOM U KiIeT4aToil Gymare KBafpaT U MPSIMOYTOJIbHHK C 3aJaHHBIMH CamooueHka ¢ https://login.dnevnik.ru/
Oymare». JUTHHAMH CTOPOH. ; HCIIONb30BAHHEMK

OneHoyHoro
JHCTaY;

4.4. | TpeyronbHUK. 2 0.5 M300paxath OCTpOYTroIbHbIE, IPSMOYTOJIBHBIE H TYHOYTONBHBIE TPEYTOJBHHUKH. VYerueiii onpoc; | IIpe3enTanns
ITuceMeHHBII https:/fuchi.ru/
KOHTPOJIb; https://login.dnevnik.ru/
TectupoBanue;
@OpoHTaNBHBII
ompoc ;

4.5. | Inomazp 1 nepumerp 2 05 BbIYHCIISTE: TIEPUMETP TPEyTroJIbHHKA, IPSIMOYTOJIbHHKA, MHOTOYTOJIbHUKA; TUIOIIA/b Vernerii onpoc; | IIpesenranst

MPSIMOYTOIBHUKA U

TNIPAMOYTOJIbHUKOB, CAUHUIIBI
MU3MEPCHUS MIIOIIAN.

MHOT'0YT'OJIbHUKOB, COCTaBJICHHBIX U3

IPSIMOYTOIbHUKA, KBAJPaTa.;

HcenenoBath 3aBUCUMOCTB IUIONIAJIM KBAJIpaTa OT JAJIUHBI €10 CTOPOHBI.;

BeIpakaTh BEIMUMHY IUIOIAH B PA3IMYHBIX €AMHULAX U3MEPEHUS METPHYECKON CHCTEMBI
Mep, IOHUMATh U HCII0Ib30BaTh 3aBHCUMOCTH MEXTy METPHICCKUMH ¢UHUIIAMU
M3MEPEeHNs IUIOMA/IH. |

IIuceMennbIit
KOHTPOJIb;
@OpoHTaNBHBII
ompoc ;

https://uchi.ru/
https://login.dnevnik.ru/




4.6. | [lepumerp MHOTO yrOJIbHHKA. 2 0 3HaKOMUTBCSA € MPUMEPAMU TIPUMEHEHUS TUIOIAAN U IIEPUMETPA B MPAKTHYECKUX VYerneiii onpoc; | IIpesenTauns
CHUTYyaIUsIX. ; KonTpounbHast https://uchi.ru/
Pemats 3a1aun U3 peanbHON KU3HH, IpeUIaraTh U 00CYKAaTh pa3IUIHbIe CIIOCOObI pabora; https://login.dnevnik.ru/
pelenus 3a1ad.; DOpoHTaNBHBII
ompoc ;
Hroro no paszaeny: 10
Pasznen 5./lecsiTu4YHBIE 1POOH
5.1. | Jecsatuunas 3amuch Apodei. 4 0.5 I[IpencTaBisTh IeCATHYHYIO APOOb B BHIE OOBIKHOBEHHOI, YHTATD U 3AMHCHIBATD, VYeruslit onpoc; | IIpesentanus
CpaBHMBATb JICCATHYHBIE APOOH, IIpe/Iarath, 0O0CHOBBIBATH H 00CYKIATh CIIOCOObI IucsMeHHBIH https://uchi.ru/
YHOPSI0YMBAHHUS JICCATHYHBIX IPOOCH. ; KOHTPOJIb; https://login.dnevnik.ru/
N300paxath IecsATHYHbIC APOOU TOUKAMH Ha KOOPAMHATHOM MPSMOIi. ; ®poHTaNbHBII
ompoc ;
5.2. | CpaBHeHHE ECATHYHBIX APOOEH. 3 0.5 IIpencTaBisTh JeCATUUHYIO APOOb B BHIE OOBIKHOBEHHOH, UHTATh U 3aIIHCHIBATD, VYeruslit onpoc; | IIpesentanus
CpaBHHBATh JICCATHYHBIC IPOOH, TIpesIaraTb, 000CHOBBIBATH M 00CYKAATh CIIOCOOBI IIuceMeHHbIH https://uchi.ru/
YIHOPSIOYUBAHHMS ICCATHIHBIX POOCH. ; KOHTPOJIb; https://login.dnevnik.ru/
CamooneHka ¢
HCIOJIE30BaHUEMK
OneHouHOro
JHCTaY;
®poHTaNbHBII
ompoc ;
5.3. | Jle#cTBHS C NECATHIHBIMHI APOOSMH. 20 2 BBISBIIATB CXO/CTBA M pa3IMyMs TIPABHII apuPMETHYECKUX EHCTBUI C HATYpAIbHBIMU VYernsiii onpoc; | Ilpesenranus
YUCIIAMH W JIECITUYHBIMHU JAPOOSMH, OOBSICHSTH UX.; ITuceMeHHBIH https://uchi.ru/
BhINOnHAT, apudMeTHUEcKHe NEHCTBUS C AECATUYHBIMU JPOOSMHU; BBITIONHATE IPUKUIKY M | KOHTPOJIb; https://login.dnevnik.ru/
OLICHKY pe3y/IbTaTa BEIYHCICHHUH. ; TecrupoBanue;
ITprMeHTh CBOICTBA apH(METHIECKUX TEHCTBHH UL palliOHATN3AINH BEIYHCICHHIH. ; CamooreHKa ¢
ITpoBoaUTH HCCIEIOBAHHS CBOICTB JECATHUHBIX ApOOel, OMUPasiCh Ha YHCIOBBIE HCHOJIb30BaHUEMK
9KCIIEPHMEHTEH! (B TOM YHCIIE C TOMOIIBI0 KOMIIBIOTEPA), BEIIBUIATh THIIOTE36! M IPUBOIUTE | OLEHOYHOTO
HX 000CHOBAHUS.; JTUCTaY,
DOpoHTaNBHBII
ompoc ;
.5.4. | OxpyrieHue JecsITHYHBIX JPOOeH. 3 0.5 TIpuMeHsTH NPaBUIIO OKPYTIICHUS IECATHYHBIX IPOOEH. ; VYernsiii onpoc; | IIpe3entanus
ITuceMeHHBII https:/fuchi.ru/
KOHTPOJIb; https://login.dnevnik.ru/
DpoHTaIBHBIH
ompoc ;
5.5. | PemeHne TeKCTOBBIX 3a/1a4, 4 0.5 Pemmath TeKCTOBBIE 3a/1auy, COZiepIKaIINe IPOOHBIE JaHHEIC,  HA HAXOXKICHHE YaCTH Yeruslit onpoc; | [Ipe3enTauuns
CoJIepIKAIIUX IPOOH. IEJIOT0 | [[EJIOTO MO €T0 YACTHU; BBISBIATH HX CXOACTBA M PA3IHIHIL; TIucsMeHHbIH https://uchi.ru/
KOHTPOJIb; https://login.dnevnik.ru/
DOpoHTaNBHBII
ompoc ;
5.6. | OcHOBHEIE 3a 1a4n Ha APOOH. 4 05 MozenupoBaTh X0/ PEIICHHS 3a1a4H C OMOIIBIO PUCYHKA, CXeMbl, Tabiuubl. [IpuBoants, | YcTHeri onpoc; | IIpeseHrauus

pa3614paT1>, OLICHMBATb PA3JIMYHbIC PEIICHUS, 3alIUCH peme}mﬁ TEKCTOBBIX 3a1a4.;
Ol'[CpPIpOBaTI; ,IlpOGHLIMI/I YHUCJIaMHU B pCAJIbHBIX JKU3HCHHBIX CUTYalUAX.

TTucsMenHsIi
KOHTPOJIb;
KonTtposbHas
pabora;
®poHTaNbHBII
ompoc ;

https://uchi.ru/
https://login.dnevnik.ru/




Hroro no pazaeny:

El

Pasgen 6. Harnsanas reomerpus. Teaa u gurypsl B npocTpaHcTBe

6.1. | MHOTOTpaHHUKH. 1 0 0 ITprBoaUTE IPUMEPHI 00BEKTOB PEATEHOT0 MUPA, HMEIOIHUX (pOpMy MHOTOIpaHHHKA, VYerusiit onpoc; | [Ipe3enTauus
HPSMOYTOJIBHOTO ITapaJUIelenue/a, Kyoa.; DpoHTaNbHBII https://uchi.ru/
ompoc ; https://login.dnevnik.ru/
6.2. | M3o0paskeHre MHOrOIrPaHHUKOB. 1 0 0.25 Pacro3HaBaTh Ha YEPTEKAX, PUCYHKAX, B OKPYKAIOIIEM MUPE MPSIMOYTOIBHBIN Verasiii onpoc; | IIpesenTarnus
HapaieNnenumnes, Ky, MHOrOrpaHHHKH, OIUCHIBATh, HCIIOJIb3Ysl TEPMUHOJIOTHIO, olieHuBath | TectupoBanue; | https://uchi.ru/
JINHEHHBIC Pa3MepBl.; DpoHTaNbHBII https://login.dnevnik.ru/
ormpoc ;
6.3. | Mozenu npoCTpaHCTBEHHBIX TEIL. 1 0 0 Pacrio3HaBaTh MCTUHHBIC U JIOXKHBIC BBICKA3bIBAHUS O MHOTOIPAHHUKAX, IIPHBOJNTh Verasiii onpoc; | IIpesenTanus
[PUMEPBI i KOHTPIPUMEPBL, CTPOUTH BBICKA3bIBAHUS U OTPHIIAHKS BBICKA3bIBAHHMIA. ; DpoHTaNBHBII https://uchi.ru/
oIpoc ; https://login.dnevnik.ru/
6.4. | IIpsmoyrosbHBIil apaieenumnes, 1 0 0.25 HccnenoBaTs cBoiicTBa Ky0a, IPAMOYTOIBHOTO MapasuieNenue [a, MHOTOTPAaHHHKOB, Vernsiit onpoc; | IIpesentamus
KyO. UCIIONB3YS MOJICIH. ; Tectuposauue; | https://uchi.ru/
DpoHTANbHBII https://login.dnevnik.ru/
oIpoc ;
6.5. | Pa3Béprku kyba u mapasienenunesa. 1 0 0 Pacnio3naBath 1 M300paxaTh pa3BEPTKH KyOa U NapajuiesenuIesa. VYernsiii onpoc; | IIpesenTanns
DpoHTANBHBII https://uchi.ru/
orpoc ; https://login.dnevnik.ru/
6.6.. | IIpakTiueckas padora «Pa3séprka 1 0 1 MozenupoBaTh Ky0 M mapauieNnenne]] i3 OyMard 1 IpOYruX MaTepHaIoB, OOBICHATH IpakTiyeckas [pesenrarus
Ky0a». Crocod MOZENUPOBAHHSL.; pabota; https://uchi.ru/
CamoorieHka ¢ https://login.dnevnik.ru/
HCIIONb30BAaHHEMK
OneHoyHoro
JHCTaY;
6.7. | O6BEM Kyba, IPSIMOYTOJIBHOTO 3 1 0.25 Haxomutb u3MepeHusl, BBIYUCIIATH IUIOMA b IOBEPXHOCTH; 00bEM Ky0a, IPSIMOYTOIBHOTO VYernsiii onpoc; | Ilpesentanus
HapaJuieienumesia HapaieNenunesia; HCCIe0BaTh 3aBUCHMOCTb 00bEMa KyOa OT ITHHBI ero pedpa, [MucsMeHHBIi https://uchi.ru/
BBIIBHTaTh H 0OOCHOBBIBATH THIIOTE3Y.; KOHTpOJIb; https://login.dnevnik.ru/
Habro1aTh U IPOBOAMTE QHAJIOTHH MEK/Y TOHSITHSIMH IUTOMIAH 1 00bEMa, IIepuMeTpa 1 Kourponbhas
IUIOMIA/H TOBEPXHOCTH. ; pabora;
Pemats 3aaun U3 peanbHOM XKU3HH.; DOpoHTaNBHBII
oIpoc ;
Hroro 1o pazaeny: 9

Pasnen 7. [loBTopeHune u o6o01meHne




7.1. | IloBTOpEHHE OCHOBHBIX OHSTHI U 10 1 1 BBIUHCIATE 3HAUCHHS BHIPAKCHUH, COICPIKAIIMX HATYPAIbHbIC YACIa, OOBIKHOBEHHbBIC U Verusiid onpoc; | https://uchi.ru/
METOZIOB Kypca 5 kiiacca, 0000meHne JECSITHYHBIE IpOOU, BBINOIHATH NPE0oOpa30BaHMs YHCEIL.; TIucsMeHHbIH https://login.dnevnik.ru/
3HaHWH Bri6upath crocod cpaBHEHHs YUCeN], BBIYHCICHUMH, IPUMEHSATH CBOUCTBA apU(PMETHUECKUX | KOHTPOJIb;

JIeHCTBUI 1 pallMOHAIN3ALMU BBIYMCIICHUI. | KonTtposbHas
OcCyIecTBIATE CAMOKOHTPOIIb BEIIOIHIEMBIX IEHCTBUH U CAMOIIPOBEPKY Pe3yibTaTa paborta;
BBIYHCIICHHIA. | TecTupoBaHue;
Pemats 3a1aun U3 peanbHON XKU3HH, IPUMEHATh MAaTEMAaTHIECKUE 3HAHUS JULS PEIICHHS JluxraHT;
3aj1a4 U3 JIPYTrux y4eOHbIX IPEMETOB.; CamooleHKa ¢
Pemath 3a1aun pa3HBIMH CIIOCO0aMHU, CPaBHUBATH CIIOCOOB! PEIIEHNUS 3a/1a4H, BEIOHPATh HCIHOJIB30BaHUEM
PpaLMOHANBHEI C1I0CO0; OneHOYHOro
JHCTaY;
DOpoHTaNBHBII
orpoc ;
Uroro no pasaeny: 10
OBIIEE KOJIMYECTBO YACOB I10 170 13 235

ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Mepznsak A.L'., [lononckuii B.b., Slkup M.C.; nox penakuueit [Tononsckoro B.E. MaremaTtuka, 5 knacc,
OO6miecTBO ¢ orpaHuueHHOM oTBeTcTBeHHOCTHIO "M3narensckuii neHTp BEHTAHA-I'PA®"; AxunonepHoe
obmmectBo "M3narenscTBo [IpocBenienue";

BBenure cBoil BapuaHr:

METOJJUYECKHUE MATEPUAJIBI JIJIS1 YUYUTEJISL

Maremaruka : 5 kiacc : Meroguieckoe nocooue / E.B. bynko, A.I'.'Mep3mnsk, B.b. [lomonckuii u np. — 2-¢
u3 ., nepepad. — M. : Benrana-I'pad, 2019. — 294, [10] c. : un. — (Poccuiickuii yueOHUK).
IHUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

IIpe3enTanus
https://uchi.ru/
https://login.dnevnik.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIbHOI'O ITPOIECCA

YYEBHOE OBOPYJAOBAHHUE
JuakTudeckrue Matepuabl, CIpaBOYHble TaOIMIIbI, KAPTOUKH, YEPTEKHbIE HHCTPYMEHTHI

OBOPYJAOBAHMUME JJIA ITPOBEJAEHUSA TABOPATOPHBIX, IPAKTHYECKHUX PABOT,
JNTEMOHCTPALIUN
Kommbrorep u 3xkpaH WK HHTEpAKTUBHAS JOCKA. MylIbTUMEIUHHBINA IIPOEKT.



