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MNOSACHUTEJIBHASA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOT' O IIPEIMETA "MATEMATHUKA"

Pabouas nmporpamMmMa o mMareMaTHKe I 00y4Jaronmxcs 5 kinaccoB pa3padorana Ha ocHoBe DeepanbHOTo
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOI'O 001ero 00pa3oBaHus ¢ y4ETOM U
COBPEMEHHBIX MUPOBBIX TPEOOBAHMMA, TIPEABABIAEMbIX K MATEMAaTHUYECKOMY 00pa30BaHMIO, U TPATULIAI
poccuiickoro o6pa3oBaHusl, KOTOpbIE 00E€CIIEUNBAIOT OBJIAICHUE KIFOYEBBIMH KOMIIETEHIUAMH,
COCTABIISFOLUIMMH OCHOBY JJISl HETIPEPBIBHOTO 00pa30BaHUsI M CaMOPa3BUTHSL, A TAKXKE IIETTOCTHOCTb
OO0IIEKYJIBTYPHOI'O, IMYHOCTHOT'O U II03HABATENILHOTO Pa3BUTUA oOyyaromuxcs. B pabodeii nporpamme
YUTEHBI UJeu U nosnoxenust Konuenuuu pa3BuTus MaTreMaTH4eckoro oopazoBanus B Poccuiickoit
@enepanun. B snoxy undpooil Tpanchopmariu Beex chep 4ea0BeYeCKOH AeATEIbHOCTH HEBO3MOKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOM MaTeMaTHUECKOM MOJTOTOBKH. Y)Ke B ILIKOJIE
MaTEeMaTHKa CIYXHUT OMIOPHBIM IIPEIMETOM JUIsl U3yUEHHsS] CMEXHBIX AUCLUUILINH, a TIOCJIE IKOJIbI pealbHON
HE0OXOIMMOCTBIO CTAHOBUTCS HETIPEPHIBHOE 00pa3oBaHueE, YTO TPeOyeT MOIHOICHHON 6a30BOM
00111€00pa30BaTEIbHON NOArOTOBKH, B TOM YHUCIIE U MATEMAaTUYECKOM.

310 00YCIOBICHO TEM, UTO B HAILIM JIHU PACTET YMCIIO MPOodeccHii, CBA3aHHBIX ¢ HETIOCPEACTBEHHBIM
IPUMEHEHUEM MaTeMaTHKH: U B cepe SKOHOMUKHU, U B OM3HECE, U B TEXHOJIOIMUECKUX 00IaCTIX, U JaXe B
ryMaHHUTapHbIX cepax. Takum 00pa3oM, KpyT MKOIBHUKOB, [UIsI KOTOPBIX MAaTEMAaTHKa MOXET CTaTh
3HaYMMBbIM [IPEIMETOM, PACLIUPSALCTCS.

[IpakTuyeckas Moxae3HOCTh MaTEMATUKU O0YCIOBIJIEHA TEM, YTO €€ MPEAMETOM SBISIOTCS
(byHIaMeHTalIbHbIe CTPYKTYPbI HAIIET0 MUPa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE OTHOIIEHUS OT
IIPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEACTBEHHOM OIIBITE, 10 JJOCTATOYHO CIOXKHBIX, HEOOXOAUMBIX AJIs
Pa3BUTHS HAyYHBIX U IPUKIAJHBIX UeH. be3 KOHKpEeTHBIX MaTeMaTHUYECKUX 3HAHUH 3aTPyJHEHO IOHUMAaHUe
MIPUHITUIIOB YCTPOICTBA U MCIIOJIb30BAaHHUS COBPEMEHHOM TEXHUKHU, BOCIPUATHE U UHTEPIIPETALIUS
pa3Ho00pa3HOi colMaNbHON, 3KOHOMUYECKOH, OTUTHYECKON HHpOopMaLuu, Masio3ddexTrBHa
MIOBCE/IHEBHAS MTPaKTUUECKast 1eATeNbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH KU3HU IMPUXOIUTCS BBIITIOJIHATD
pacy€Thbl U COCTABIIATH AITOPUTMBbI, HAXOIUTh U IPUMEHSTH (POPMYJIbI, BIAJAETh NIPAKTUYECKUMU IPUEMaMU
reOMEeTPUUYECKUX U3MEPEHUN U TIOCTPOEHUH, UNTaTh MH(POpMaLIMIO, IPEACTABICHHYIO B BUJIE TaOIMII,
JMarpaMM U rpauKoB, XKHUTb B YCIOBUSAX HEONPEIEIEHHOCTH U TOHUMATh BEPOSTHOCTHBIN XapakTep
CITy4alHBIX COOBITHIA.

OnHOBpEMEHHO C pacupeHueM chep NpUMEeHeHUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooiee
Ba)XHBIM CTAaHOBUTCSI MAaTEMAaTUIECKUNA CTHITh MBIIIIJICHHUS, TIPOSIBIITIOIIMIACS B ONIPEICTIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpornecce n3yueHnss MaTeMaTUKU B apceHas MPUEMOB U METOIOB MBIIITICHHSI YeJlOBeKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCSA MHAYKINS U AETyKIHs, 0000IIeHNEe U KOHKPETH3alus, aHATIN3 U
CHHTE3, KJIaccu(UKaIMs U cucTeMaTu3anus, abctparupoBanue U aHajuorus. O6beKThl MaTeMaTHUECKUX
YMO3aKII4YEeHUH, IPaBUiIa UX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX TOCTPOEHUH,
CIOCOOCTBYIOT BBIPA0OTKE YMEHUS (POPMYIHPOBATh, 0OOCHOBBIBATD U JI0KA3bIBAThH CYXKJIEHHS, TEM CaMbIM
pa3BUBAIOT JIOTUYECKOE MBIIIIEHHE. Benyias ponb npuHaanexuT MaTeMaTiKe U B JOPMUPOBAHUU
AJITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS U BOCHIUTAHUU YMEHUH AeHCTBOBATH M0 33JaHHBIM aJITOPUTMAaM,
COBEPIIICEHCTBOBATh U3BECTHBIC U KOHCTPYUPOBATh HOBBIE. B mipoliecce perieHus 3a1aqy — OCHOBOM y4eOHOM
JeSITeIbHOCTH Ha YpOKaxX MaTeMaTHKU — Pa3BUBAIOTCS TAaK)Ke TBOpUYECKasi U MPUKJIIAJIHAS CTOPOHBI
MBIILICHUSL.

OOyuenue MaTeMaTuKe Aa€T BO3MOKHOCTD Pa3BUBATh y 00YUYaIOIIMXCS TOUHYIO, PALIMOHATIBHYIO U
MH(OPMATHUBHYIO peyb, YMEHUE OTOUPATh HanbOoJIee MOIXOISAIINE SI3BIKOBbIE, CHMBOJIMYECKHE, TpaduyecKue
CpeACTBa /ISl BBIPAKEHUS CYXKACHUH U HATJISITHOTO UX MPEICTABICHMS.

Heo0xonuMbIM KOMIIOHEHTOM 0OLIeH KyJIbTYphl B COBPEMEHHOM TOJIKOBaHHUHM SBIIETCS 00IIee 3HAKOMCTBO



C METOAAMH ITO3HAHUS ACUCTBUTEIBHOCTH, IPEACTABICHUE O IPEAMETE U METOIaX MATEMAaTUKH, UX OTJINYUU
OT METO/IOB JIPYTHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUSI MAaTEMaTUKH IS
pelIeHMs HayYHbIX U MPUKIAJHBIX 3a1a4. TakuM o0pa3oM, MaTeMaTH4ecKoe 0Opa30BaHNEe BHOCUT CBOM
BKJIa/1 B (POpMHUPOBaHKE OOILEH KYIbTYpPhI YeJIOBEKa.

N3yueHre MaTeMaTUKU TaK)Ke CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHUIO YEJIOBEKA, TOHUMAHUIO
KpacoThl M U3SIIIECTBA MATEMAaTHUECKUX PACCYKICHUN, BOCIPUATHIO TEOMETPUIECKUX (POPM, YCBOCHHIO
UJEU CHUMMETPHH.

HEJIN N3YYEHUSA YYEBHOI'O KYPCA

[TpropuTeTHBIMU LIEIAMU 00Y4YEHUS MaTeMaTHKeE B 5 KJIacce SBJISIFOTCS:

— TPpOJIOJKEHHE (OPMHUPOBAHUS OCHOBHBIX MaTEMAaTUYECKHUX MOHATHH (YMCII0, BEIMYUHA,
reoMeTpuueckas Gpurypa), o0ecrneyrBaromuX MPeeMCTBEHHOCTb U MEPCIIEKTUBHOCTh MATEMaTHYECKOTO
00pa3oBaHus 00yJaOLINXCS;

— Ppa3BUTHE MHTEJJIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN 00ydaromuxcs, I03HaBaTeIbHON
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, HHTEpECA K U3yUYEHUIO0 MaTEMaTUKU;

— TOJBeeHHe 00YUaIONIMXCs Ha JJOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U MaTEMaTHKH
Y OKPY’KaIOILEro MUPa;

— ¢opmupoBaHre PYHKIMOHATIHHON MaTeMaTHYECKON rPaMOTHOCTH: YMEHUS pacIiO3HABATh
MaTeMaTHYeCKUEe OOBEKThl B PEAIbHBIX )KU3HEHHBIX CUTYAUsX, IPUMEHITh OCBOCHHbBIE YMEHUS AJIS
pelIeHNs TPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, HHTEPIPETUPOBATH MOIYUEHHbBIE PE3YNbTAThI U
OLICHMBATh UX HA COOTBETCTBUE MPAKTHUUECKON CUTyalUH.

OcHOBHBbIE JINHUU COJIEP’KaHUs Kypca MaTEMAaTUKU B 5 Kj1acce — apupMeTH4ecKasi U FeOMeTpUUEeCcKas,
KOTOpPbIE Pa3BUBAIOTCS NMapaLIEIbHO, KaXKas B COOTBETCTBUH ¢ COOCTBEHHOM JIOTMKOM, O/IHAKO, HEe
HE3aBUCHMO OJIHA OT JIPYTOM, a B TECHOM KOHTAKTE U B3aUMOJEHUCTBUH. TaKkKe B Kypce MPOUCXOIUT
3HAaKOMCTBO C JIEMEHTaMU aJIre0pbl U ONUCATEIbHON CTAaTUCTUKH.

Nzydenne apudmeTnieckoro Mareprana HaUMHACTCs CO CHCTEMATH3aIuy M Pa3BUTHS 3HAHUH O
HaTypaJIbHBIX YMCJIAX, IOJIyYEHHBIX B HA4aJIbHOU 1IKoJIe. [Ipn 3TOM COBEpLIEHCTBOBaHNE BBIUMCIUTEIbLHON
TEXHUKU U (OPMHUPOBAHUE HOBBIX TEOPETUUECKUX 3HAHUMN COUYETAETCS C Pa3BUTHEM BBIYMCIUTEIBHOMN
KYJIBTYpBbl, B YaCTHOCTH C 00Y4YE€HUEM MPOCTEHIINM MTpUEMaM NPUKUAKHI U OLIEHKU pe3yJbTaToB
BBIYMCIICHU.

Jpyroii KpynHbIii OJI0K B coJIepKaHUU apu(MeTHYECKON JIMHUU — 3T0 ApoOu. Havano uzyuenus
OOBIKHOBEHHBIX U JIECATHUHBIX JIpo0Oei OTHECEHO K 5 Ki1accy. DTO MepBHIN ATAll B OCBOCHUH JPOOEii, Koraa
IIPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU UAESIMH, MOHATHSIMU TeMbl. [Ipu aToM paccMoTpenne
OOBIKHOBEHHBIX JIPOOEH B MOJTHOM 00BEME MPEANIECTBYET U3YUEHHUIO JECATUYHBIX ApOOeH, 4To
11€J1ec000pa3HO C TOUKH 3pEHUS JOTMKH U3JI0KEHUs YUCIOBOM JIMHUY, KOT /A paBuiia IEHCTBHM ¢
JECSITUYHBIMH JPOOSIMU MOKHO 000CHOBATH YK€ U3BECTHBIMH aJITOPUTMAMU BBIMIOJTHEHUS IEHCTBUI C
OOBIKHOBEHHBIMH JpOOSIMHU. 3HAKOMCTBO C I€CATUUHBIMU JAPOOSMH PACIIMPUT BOZMOKHOCTH JIJIsl TOHUMAaHUS
00y4aroMMUCs MPUKIATHOTO MPUMEHEHNS HOBOM 3alUCH NIPU U3YYEHUH JPYTUX IPEIMETOB U MU
IIPAKTUYECKOM UCIIOJIb30BaHUH.

[Tpu 00y4yeHHnH pereHn o TEKCTOBBIX 3a7a4 B 5 KJIacce UCMOIb3YIOTCS apudMeTnyeckue nNpuéMbl perieHusl.
TexcroBble 3a1a4H, peniaeMble Mpu 0TPabOTKe BHIUMCIUTEIBHBIX HABBIKOB B 5 KJIacce, paCCMaTPUBAIOTCA
3aJla4yM CIEeAYIOIINX BUJOB: 3314 Ha IBUYKEHHUE, HA YaCTH, HA MTOKYIKH, Ha pab0Ty U MPOU3BOAUTEIHHOCTb,
Ha MPOLEHTHI, HA OTHOLIEHHUS U nporopiuu. Kpome Toro, o0yyaromuecs: 3HaKOMATCS ¢ TPUEMaMH peILICHHSI
3aJ1a4 nepedbopoM BO3MOKHBIX BAPUAHTOB, yyaTcsl paboTaTh ¢ MHQOpMaIMel, TpeICTaBICHHON B popme
TaOIUI] UK TUarpaMM.



B IIpumepHoii paboueii mporpamme nperycMoTpeHo GopMUPOBAHHUE MPONEASBTHUECKUX anreOpanyeckKux
IIpencTaBlIcHUN. bykBa Kak CMMBOJI HEKOTOPOT'O YHMCJIA B 3aBUCHMOCTH OT MATEMaTHYE€CKOTO KOHTEKCTa
BBOJIUTCS MOCTENIEHHO. ByKBeHHasi CHMBOJIMKA IIMPOKO MCIIONIB3YETCs TIPEXK/IE BCETO IS 3aIIMCH OOIINX
YTBEPXKICHUH U MpeAoxKeHUH, GOpMyJl, B YACTHOCTH I BBIYMCICHHSI FTEOMETPUUECKUX BEJIMUYUH, B
Ka4eCTBE «3aMECTUTEIIS» YUCIIA.

B kypce «Marematuku» 5 Kjlacca peACTaBlIeHa HarjIsAHas TEOMETPHsI, HAIIPABJICHHAS HA Pa3BUTHE
00pa3HOTO MBIIUICHHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHHUSI, H300Pa3UTENbHBIX YMEHUNA. DTO BaKHBIH JTal B
U3Y4EHHH F€OMETPHUH, KOTOPBIA OCYIIECTBIIAETCS Ha HAIVISIAHO-IIPAKTUYECKOM YPOBHE, OIIUPACTCS Ha
HarJs1IHO0-00pa3Hoe MBIIIICHHE 00yJaromuXxcs. bombIas posib 0TBOANUTCS MPAKTHUECKON AEATEIbHOCTH,
OIIBITY, SKCIIEPUMEHTY, MOJIeIMpoBaHuI0. O0ydaromuecs: 3HaKOMATCS ¢ TeOMETPUYECKUMU (pUrypamMH Ha
TUIOCKOCTH M B IPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(PUTYpALIUAMH, YIaTCsl U300pakaTh UX Ha
HEJIMHOBAHHOMW U KJIeT4aTol Oymare, paccMaTpUBarOT X IpocTeiine cBOMCTBa. B npouecce u3ydyenus
HArJISIIHOM T€OMETPUH 3HAHUS, MTOJTyYeHHbIE 00YJalONIMMHUCS B HAYAIBHOM LIKOJIE, CHCTEMAaTH3UPYIOTCS U
pacCIIHPSIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY IJIaHy B 5 Kjlacce n3y4aeTcs HHTErpUPOBAaHHBIN npeaMer «MaremaThKa», KOTOPBIH
BKJIFOYAET apu(METUYECKUI MaTepuall U HarJIsAHYI0 T€OMETPHUIO, a TAKXKE MPOIEeBTUYECKHE CBEACHUS U3
areOpel. YUeOHBIH IJIaH Ha U3YYCHUE MATEMATHKH B 5 KJIacCe OTBOJUT HE MEHEe 5 y4eOHBIX YacoB B
Hezento, Bcero 170 yueOHBIX 4acoB



COJAEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA"
HarypaJjbHble YyHuCIa U HYJIb

HatypanbsHoe uncno. Pang marypansnbix uncen. Yucino 0. M300pakeHre HaTypaibHBIX YHCET TOYKaMH Ha
KOOPAMHATHOU (YKCIIOBOM) mpsimoid. [To3unmonHas cucrema cuuciaeHus. PuMckast Hymepanus Kak mpuMep
HENO3ULMOHHOM cucTeMbl curciieHus. JlecaTuunas cucrema cuncienus. CpaBHEHUE HATYpaJIbHBIX YHUCET,
CpaBHEHME HaTypaJbHbIX yHcen ¢ HynéM. CriocoObl cpaBHeHus. OKpyriieHue HaTypaibHbIX uncel. CllokeHue
HaTYpaJIbHBIX YHCEN; CBOMCTBO HYJIS MPU CIOKEHUH. BhunTaHne Kak AeHCTBHE, 00paTHOE CIOKEHHIO.
YMHOK€EHUE HAaTYPAIbHBIX YUCEJ; CBOWCTBA HYJIS U €IMHULBI IPH YMHOKEHUU. [leleHne Kak neiicTBue,
oOpaTHOe yMHOXKeHHI0. KOMIIOHEHTHI IeiicTBUH, cBA3h Mex 1y HUMH. [IpoBepka pesyibrara
apu¢meTnueckoro aencTBus. [lepemecTurenbHOe U COYETATENILHOE CBOWCTBA (3aKOHBI) CIIOXKEHUS U
YMHOKEHUSI, paCIIpeICIUTEILHOE CBOMCTBO (3aKOH) YMHOKeHUs. VMconp3oBaHue OyKB 111 0003HAUCHUS
HEM3BECTHOI'O KOMIIOHEHTA U 3aIIMCHU CBOWCTB apupMETUUYECKUX AeUCTBUM. Jlenurenu u kpaTHble Yyucia,
pasnoxxeHue Ha MHokuTenu. [IpocTeie u coctaBHble uncia. [Ipuznaku genumoctu Ha 2, 5, 10, 3, 9. [enenue
¢ octaTkoM. CTEIeHb ¢ HATYPaJIbHBIM [TOKa3aTeaeM. 3aliCh YHACIa B BUJIE CYMMBI Pa3psAHBIX ClIaracMblX.
Uucnosoe BbIpakeHKE. BpluncieHne 3Ha4€HUN YUCIIOBBIX BBIPAKEHUI; ITOPSIIOK BBIIIOJIHEHUS JCHCTBUN.
Vcrnonb30BaHue MpH BHIYMCIEHUSAX IEPEMECTUTENIBHOTO U COYETATENIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U
YMHOKEHUS, paCIPEIEIUTEILHOTO CBOMCTBA YMHOKEHHUS.
Apoodu

[IpencraBnenne o aApodu Kak crocoOe 3amucu YacTu BennuuHbl. OOBIKHOBEHHBIE Apo0u. [IpaBuibHbIC U
HenpaBuibHbIe ApoOu. CMelnanHas 1po0b; NpeicTaBlIeHUue CMEIIaHHON Apo0H B BUJIE HEPABUIBHOM 1podu
Y BBIJICIICHHE 11EJI0M YaCTH YHCIIa U3 HeMpaBWiIbHOU Apodu. M300paxeHue IpoOeit TouKkaMu Ha YUCIIOBOM
npsmoil. OcHoBHOE cBo¥icTBO npodu. Cokparenue qpodei. [IpuBenenue qpodu kK HOBOMY 3HaMEHATEIIIO.
Cpasuenue npo6Oeii. Ciio)keHHe U BRIYUTAHHUE IPOOCi. YMHOXKEHHUE U JIeJICHHE Apo0eii; B3auMHO-00paTHBIC
npoOu. Haxoxenue yacTu 1es0ro U 1esoro no ero yactu. Jlecsruunas 3anuce npobeit. Ilpeacrasienue
JECATUIHOM TpoOu B BUIE OOBIKHOBEHHOH. V300paXkeHre AeCATUYHBIX APOOeH TOUKaMH Ha YMCIOBON
npsmoil. CpaBHEHHE 1ECATHUHBIX IpoOelt. Apudmerndeckue AeHCTBHS C AeCATUUHBIMU APOOSMH.
OxpyrieHue AecITUYHBIX APOOEH.
Pelenue TekcTOBBIX 33124

Pemenne TekcTOBBIX 3a/1a4 apupMeTHUECKUM criocoOoM. Perienne nornueckux 3anad. Perenue 3anau
nepebopoM Bcex BO3MOXKHBIX BapuaHTOB. Mcronp30BaHMe pU pEIeHUH 3a/1au Tabauil u cxeM. Perienue
3aJ1a4, COJIEPKAIUX 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BPEMS, pAaCCTOSIHUE; LIEHA,
KOJINYECTBO, CTOUMOCTh. EMHHUIIBI n3MepeHus: Macchl, 00bEMa, LIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTH.
CBs13b MEXly €TUHUIIAMHU U3MEPEHUS KaXKI0W BeJIMUMHBI. PelieHre OCHOBHBIX 3a/1a4 Ha JPOOH.
[IpencraBneHue JaHHBIX B BUJE TAOIUIL, CTOIOYATHIX AUArPaMM.
Harasignasi reomerpust

Harnsanele npencraBiaeHus o purypax Ha INIOCKOCTH: TOYKa, IpsMasi, OTPe30K, JIyd, yro, JoOMaHasl,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KpyT. YT0i1. IIpsiMoi1, OCTpBIN, Tynol U pa3BEPHYTHIN yriibl. J[nuHa oTpeska,
METPUUYECKNE E€IUHULIBI JUITMHBL. J[JTMHA TIOMaHOH, IEPUMETP MHOTOYTOJIbHUKA. I3MepeHne u noctpoeHue
YIJIOB € MMOMOIIBIO TpaHcHopTHpa. HarnsaHele npenctaBieHns o GUrypax Ha MioCKOCTU: MHOTOYTOJIbHUK;
NpSMOYTOJIbHUK, KBaJpaT; TPEYTOJIbHUK, O paBeHCTBe (puryp. M3o0pakenue puryp, B TOM uucie Ha
kieryaTort Oymare. [loctpoerue KkoHGUTYpaIuid U3 YacTel MpsMOi, OKPY)KHOCTH Ha HETMHOBAHHOMN 1
kjeryatoit Oymare. Mcrnonb3oBanue CBOMCTB CTOPOH M YIJIOB MPSMOYTOJIbHUKA, KBajapata. [lomans



IPSIMOYTOJIbHUKA U MHOTOYT'OJIbBHUKOB, COCTaBJICHHBIX U3 MPSAMOYTOJbHUKOB, B TOM 4YHcie QUryp,
n300pakE€HHBIX HA KieT4aTol Oymare. EqunHuiiel n3mMepenus miomaau. Harnsaasle npenctaBieHus o
IIPOCTPAHCTBEHHBIX (PUIypax: MPsMOYTOJIbHBIN Napajienenunes, Kyo, MHororpanauku. M3o0paxenue
MPOCTEUIIMX MHOTOTpaHHUKOB. Pa3BEépTku KyOa u napamnenenunena. CoznaHue Mojesieii MHOTOTpaHHUKOB
(u3 Oymaru, IpOBOJIOKH, IIIACTUIMHA U JIp.). O0bEM NPpsAMOYTOJIbHOTO Napaiesnenunena, Kyoa. EquHuib
u3MepeHus oobéma.



IVNIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMBbl yueOHOTo mpeamera «MaTeMaTuKa» XapaKTepu3yIOTCs:

IIaTpuoTnyeckoe BOCIIMTAHUE:

IPOSIBIEHUEM MHTEpECA K MPOIIJIOMY U HACTOSAILIEMY POCCUHCKON MAaTEMATUKH, LIEHHOCTHBIM OTHOLLIEHUEM
K JJOCTHKEHHUSIM POCCUICKMX MaTeMaTUKOB U POCCUICKOM MaTeMaTHUECKOM HIKOJIbI, K UCIIOJIb30BaHUIO ITHX
JOCTIDKEHHH B PYruX HayKax U MPUKIaIHBIX chepax.

I'pazkiaHcKkoe M 1yXOBHO-HPABCTBEHHOE BOCIINTAHUE:

TOTOBHOCTBIO K BBIMIOJIHEHHUIO 0053aHHOCTEH TpakJaHWHA M peau3aliy €ro MpaBs, MPEICTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3JIMUHBIX CTPYKTYP, ABICHUH, IPOLELYpP IPaXkJaHCKOTO
ob1iecTBa (BBIOOPHI, OMPOCHI  TIP.);

TOTOBHOCTBIO K 00CYKACHUIO STHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUECKUM IPUMEHEHUEM
JOCTUKEHUM HayKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX IPUHLIUIIOB B AE€ATEIBHOCTU YUEHOTO.

TpyaoBoe BocliuTaHue:

YCTQHOBKOM Ha aKTUBHOE y4acTHE B PEIIEHUH NPAKTUYECKUX 337a4 MaTeMaTUYECKON HAIPaBJI€HHOCTH,
OCO3HAaHHEM Ba)KHOCTU MaTeMaTUYECKOro 0Opa30BaHUs Ha NPOTSHKEHUH BCEH YKU3HU JUISl YCIEIIHOM
poeCCHOHATILHOM IEATEILHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUI; OCO3HAHHBIM BEIOOPOM U
IIOCTPOCHUEM MHAMBUAYAIBHON TPAEKTOPUK 00pa30BaHMs U JKU3HEHHBIX TIAHOB C YYETOM JIMUHBIX
MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOLIMOHAILHOMY U 3CTETHUECKOMY BOCHPHUATHIO MaTEMaTHUECKUX OOBEKTOB, 33/1a4,
pELIEeHU, pacCyKICHHUM; YMEHUIO BUJETh MATEMAaTHUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOI'O TO3HAHUS:

OpHUEHTAIMEN B EATEIILHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HbIX IIPEICTAaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, TPUPOJIbI U OOIIECTBA, IOHUMAHUEM MaTeMaTUYeCKON HayKU Kak
ceprl 4eT0BEYECKON ACATEIILHOCTH, STAIOB €€ Pa3BUTHA U 3HAUUMOCTH JUIS Pa3BUTHS [IUBIIN3AINH;
OBJIa/ICHUEM SI3bIKOM MAaTEMAaTUKU U MaTEMAaTUYECKOH KyJIbTYpOH KaKk Cpe/ICTBOM IIO3HAHUS MUPa;
OBJIaJICHUEM MPOCTEHIIIMMH HaBBIKAMU HCCIIEIOBATENLCKON JAESITETbHOCTH.

Pusnyeckoe BocnuTaHue, GopMuUpOBaHHE KYJIbTYPHI 310POBbSI H IMOLMOHAJIBHOI0 0JIarONMOTyYHsi:

TOTOBHOCTBIO IPUMEHATh MATEMaTHUECKHE 3HAHUSI B UHTEPECAX CBOETO 3/10pOBbs, BEJCHMUS 3J0POBOTO
o0pa3a *KHU3HM (37J0pOBOE NMUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUH U OTJbIXA, PETyJsipHas GpU3nuecKas
aKTUBHOCTD); C(HOPMHPOBAHHOCTHIO HaBbIKA peIeKCcuu, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO e
IIpaBa JIpyroro 4ejoBeKa.

JKO0JIOTHYECKOe BOCIIUTAHUE:

OpHEHTaIMel Ha MPUMEHEeHNe MaTeMaTHUYeCKUX 3HaHUHU /171 pelIeHus 3a/1a4 B 00J1aCTH COXPaHHOCTH
OKpY’KaroIllel Cpe/ibl, IIIaHUPOBAHUS MOCTYIKOB U OLIEHKH X BO3MOKHBIX IOCIEACTBUN Ul OKPYXKaroIIeH
Cpezbl; OCO3HAHUEM III00aJIBHOI0 XapaKTepa HKOJIOTHUYECKUX MTPO0JIeM U IyTel UX pelieHusl.

JInuHOCTHBIE pe3yJIbTaThl, 00ecneYnBaloe aaNTALNI0 00y4aloIerocs K u3MeHs 0 IHuMCsl
YCJIOBHAM COLMANBLHOM M NPUPOJHOH Cpelbl:

TOTOBHOCTBIO K JIEUCTBUSM B YCIIOBHSIX HEONPEAEIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
yepe3 MPaKTHUECKYIO JIeSTebHOCTh, B TOM YHCJIe YMEHUE YUUTHCS Y APYTHX JItOJIeH, mpruoOperaTh B
COBMECTHOM /1€ATeIbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OMbITA IPYTHX;

HE00X0IMMOCTHIO B (POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4Hcie (GOpMynupoBaTh WU, TOHATHS,
TUIOTE3bI 00 00BEKTaxX U SIBICHUSAX, B TOM YHCJIe paHee HEU3BECTHBIX, OCO3HABATH JE(UIIUTHI COOCTBEHHbIX
3HAHUH U KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHUE;



CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIINIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIUIO KaK BBI30OB,
TPeOYIOLINI KOHTPMED, KOPPEKTUPOBATh MPHHUMAEMBIE PEIICHHS U ACUCTBUS, (OPMYITUPOBATh U OLICHUBATH
PUCKH U TIOCIENCTBUSA, POPMUPOBATH OTIBIT.

METANIPEAMETHBIE PE3YJIbTATbBI
MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOTPaMMbl y4eOHOTO TIpeIMeTa
«MareMaTHKa»XapaKTePU3YIOTCS OBJIAICHUEM YHUBEPCAIbHbIMU HOZHABAMETbHbIMU OeUCMEUSIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OeUCMBUAMU U YHUBEPCANbHIMU PEYIAMUEHbIMU
oelicmsusmu.
1) Ynusepcanvuvle noznasamenvusle deticmaus obecneyusarom Gopmuposanue 6a308bix KOCHUMUBHBIX
npoyeccos 0oyuarouwuxcs (0ceoeHue Memoo08 NOZHAHUSL OKPYICAIOUWEe20 MUPA,; NPUMEHEHUE T02ULEeCKUX,
Ucc1e008amenbCKux onepayuti, ymeHuti pabomamas ¢ ungopmayueti).
Ba3oBble JJornueckue aeicTBu:
— BBISBJIATH M XapaKTEPU30BaTh CYIIICCTBCHHBIE TIPU3HAKU MATEMAaTHICCKUX OOBEKTOB, TIOHSATHH,
OTHOIICHHUIA MEXy TIOHSATUSIMH,
— (GopMyYITHPOBATH ONPECIICHHS TOHITUIH; YCTAHABIMBATH CYIICCTBEHHBIN MPU3HAK KI1aCCUDUKAIIIH,
OCHOBaHUS 1)1 0000IIEHUS M CPAaBHEHUS, KPUTEPHH IPOBOIUMOTO aHAJIH3A,;
— BOCIIPHHUMATh, (POPMYIHPOBATH U MPEOOPA30BBIBATH CY)KICHHS: YTBEPAUTEIbHbIC U
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U 00IIHE;
— YCJIOBHBIC; BBISBIISITh MATEMATUYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUMS B (paKTax,
JAHHBIX, HAOJTFOICHUSX W YTBEPKICHUSIX
— TpeaiaraTh KPUTEPUU JIJIS BBISIBIICHUST 3aKOHOMEPHOCTEH U IPOTUBOPCUHIA;
— JIeJIaTh BBIBOJIBI C UCTIOJB30BAHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;
— pa30upaTh JOKA3aTeIHCTBA MATEMATUICCKUX YTBEPKIACHHUH (IIPSIMBIC M OT IIPOTHBHOTO), TIPOBOIUTH
CaMOCTOSITEIILHO HECIIOKHBIC JIOKA3aTeNIbCTBA MATEMATUIECKUX (PAKTOB, BHICTPAUBATh apryMEHTAIIHIO,
MPUBOJIUTH MIPUMEPHI M KOHTPIIPUMEPHIL;
— 000CHOBBIBaTh COOCTBEHHBIE PACCYKCHHS;, BRIOUPATh CIIOCO0 pelIeHus y4eOHOH 3a1a4n
(cpaBHUBATH HECKOJIEKO BAPHAHTOB PEIICHUS, BEIOMPATh HAanOO0JIee MOIXO AN ¢ YIETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nuccienoBareibCcKue 1eHCTBHUS:
— HCIOIIb30BaTh BOMPOCH! KaK UCCIEI0BATENIbCKUII HHCTPYMEHT MO3HAHMUS,
— (opMyHpoBaTh BOIIPOCHI, (DUKCUPYIOIIHE TPOTHBOPEUHE, MPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBIMBATh UCKOMOE U JJaHHOE, POPMHUPOBATH TUTIOTE3Y,
— apryMEeHTHPOBATh CBOIO MO3UIUIO, MHCHHCE;
— TPOBOAUTH MO CAMOCTOATEIHLHO COCTABIIEHHOMY TIJIaHY HECJIOKHBIN HKCIIEPUMEHT, HEOOIbIIIOE
WCCJICIOBAHKE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEeKTa, 3aBUCUMOCTEH 00BEKTOB
MEXy COO0H;
— CaMOCTOSITEIIEHO (OPMYITUPOBATH 0000IIEHNUS M BBIBOBI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUS, HCCTIEIOBAHUS, OLIEHUBAThH JOCTOBEPHOCTh MOYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB H
00001IeHU; IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh TPETIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSX.



Pabora ¢ nnopmanmeii:
— BBIABIATH HEJOCTATOUHOCTh M U30BITOYHOCTh MH(OPMALIUH, JAHHBIX, HEOOXOAUMBIX ISl pEILIECHHSI
3aJa4u;
— BBIOMpATh, AaHAIM3UPOBATH, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH(YOPMAIUIO pa3IMYHbIX
BUJOB U (POPM IPEICTABICHHUS;
— BBIOMpaTh PopMy NpeacTaBieHUs] HHGOPMALMK U WIUTFOCTPUPOBATH PELIaeMble 3a7aui CXEMaMU,
IrarpaMMaMu, HHOU TpaduKoi 1 UX KOMOMHAIUSIMH;
— OLEHMBATh HaI&KHOCTh HH(POPMALIUU IO KPUTEPUSAM, NPEATIOKEHHBIM YUUTENIEM UIH
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

2) Vnueepcanvnvle KOMMyHUKamueHbvle Oeticmsusi 00ecneuusarom chopmuposanHocmy COYUATbHbIX

HABLIKO 00YYAIOUUXCSL.

Oo0wmenne:
— BOCIIPUHUMATbH U (POPMYIHUPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSAMH H LIEISIMUA OOIICHUS;
— SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U IMMCbMEHHBIX TEKCTaX, 1aBaTh
HOSICHEHMSI 110 XOJIy pelICHUs 3a7a4l, KOMMEHTUPOBATh [10JIy4YEHHbII pe3ysbTaT; B X0A€ 00CYXKIECHUS
3aaBaTh BOMPOCHI 110 CYIIECTBY 00CYXK/1aeMON TEMBI, TPOOJIEMBI, peIaeMOi 3a1a4H, BEICKA3bIBATh
UJ/Ied, HalleJIeHHbIE HA ITOUCK PELICHHUS;
— COIOCTABJIATH CBOU CYXKJICHHS C CYXJICHUSMH IPYTUX YIaCTHUKOB JHAJIOra, 0OHApYKUBATh
pasyinyue U CXOJCTBO MO3ULIUH;
— B KOPPEKTHOH (hopMe GOopMyIMpOoBaTh pa3HOTIIACHUS, CBOM BO3PAKEHHS,
— TPEeACTaBIIATH PE3YNIbTaThl PELICHUS 331a4H, IKCIIEPUMEHTA, UCCIIEJOBAHUS, IPOEKTA;
— CaMOCTOSITEIBHO BBIOUpATh (hOpMAT BRICTYIUICHUS C yUETOM 3a7a4 MPE3CHTAIIUU U OCOOCHHOCTEH
ayJUTOpUH.

CoTpyaHu4ecTBo:
— TIOHUMAThb U MCII0Jb30BaTh IPEUMYIIECTBA KOMAHHON ¥ HHAMBUYaIbHON pabOThI IPU pEIIEHUH
y4eOHBIX MaTeMaTHUECKUX 33/]a4;
— TPUHUMATB 1IeJIb COBMECTHOM JeSIT€IbHOCTH, INIAHUPOBATh OPraHU3ALMI0 COBMECTHON PabOTHI,
pacnpenensaTb BUbl paboT, 10roBapuBaThcs, 00CyKIaTh MPOIIECC U PE3YyIbTaT pabOTHI;
— 0000111aTh MHEHUS HECKOJIBKMX JIFOJIeH; y4acTBOBATh B IPYMIIOBBIX (opMax paboTsl (00CyKaAeHuU,
00MEeH MHEHUSIMH, MO3TOBbIE IITYPMBI U JP.);
— BBINOJIHATH CBOIO YacTh pabOTHI U KOOPAMHUPOBATH CBOU JACUCTBUS C JPYTUMH WIEHAMH KOMaH/Ibl;
— OLIEHUBATh Ka4eCTBO CBOETO BKJIJa B OOMIMIA POAYKT IO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBHUS.

3) Yuueepcanvuvie pecynamuensie oelicmeus obecneuusaiom Gopmupoearue CMblCI08bIX YCMAHOBOK U

JHCUBHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3anusi:
— CaMOCTOSITENIbHO COCTABJIATH IUIAH, AITOPUTM PELIeHUs 3aJauu (UM €ro 4acTb), BHIOMpATh CIIOCO0
petIeHus ¢ y4ETOM HMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATH BApPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.



CaMOKOHTPOJIb:

— BIJIAJETh CrI0cO0aMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIecca U Pe3ysbTaTa pereHHs
MaTeMaTHYeCKOM 3a7auM;
— MpenBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPHU PEIICHUH 3ajaul, BHOCUTbh KOPPEKTHUBHI B
JeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HAlIGHHBIX OIIMOOK, BBIABJICHHBIX TPYIHOCTEH;
— OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa JACATEILHOCTU IIOCTABICHHOM IIETH U YCIOBUSAM, OOBSCHITH
IPUYMHBI JOCTHXKEHUS UM HEOCTHKEHUSI LIeNIH, HAXOJUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY
OIIBITY.

NNPEJMETHBIE PE3YJIbTATbBI

Yucsia ¥ BbIYHCIEHUS

[ToHuMaTh ¥ IPaBUIIBHO YNIOTPEOIATh TEPMUHBI, CB3aHHBIE C HATYPAJIbHBIMH YU CIaMH, OOBIKHOBEHHBIMU
U AECATUYHBIMU JPOOSIMHU.

CpaBHMBATB U YIOPSIOYMBATh HaTypaJbHbIE YUCIIA, CPABHUBAThH B MPOCTEHIINX CIIydasiX OObIKHOBEHHBIE
Ipo0u, NeCSITHYHBIC TPOOH.

CoOTHOCUTH TOUKY HAa KOOPAMHATHOM (YMCIIOBOI) IPSIMON C COOTBETCTBYIOLUM €1 YUCIIOM U U300pakaTh
HaTypaJbHbIE YMCIa TOYKAMU Ha KOOPAMHATHOH (YMCI0BOI) NPSAMOIA.

BrimonsaTe apupmeTnueckre AeicTBUS C HATYpaJTbHBIMU YUCIIAMH, C OOBIKHOBEHHBIMH APOOSMH B
IPOCTEHIINX CIyYasX.

BoInonHATE IPOBEPKY, NPUKUAKY PE3YJIbTAaTa BBIYUCICHUH.

OKpyrisaTh HaTypallbHbIE YHCIIA.

Pemenne TekcToBBIX 32124

Pemiate TekcToOBBIE 33124 ApUPMETHUECKUM CIIOCOOOM U ¢ OMOILBIO OPraHU30BaHHOI'O KOHEYHOT'O
nepebopa BceX BO3MOXKHBIX BAPHAHTOB.

Pemate 3agaun, coneprxaliue 3aBUICUMOCTH, CBSI3bIBAIOLINE BEIMUUHBI: CKOPOCTh, BPEMsl, PACCTOSHUE;
1LI€Ha, KOJIMYECTBO, CTOMMOCTb.

Hcnonb30BaTh KpaTKue 3alMCH, CXEMbl, TaOIUIbl, 0003HAYEHUS PU PEIICHUH 3a/1a4.

[Tosb30BaThCsl OCHOBHBIMH €IMHUIIAMHU U3MEPEHHUS: LIEHbI, MACChI; PACCTOSIHUS, BPEMEHHU, CKOPOCTH;
BBIpa)XaTh OJJHU €AMHUIIbI BEJIU- YUNHBI Yepe3 JIpyTHe.

W3Bnekarb, aHaNM3UpOBaTh, OLIEHUBATh HHPOPMAIUIO, IPECTABIEHHYIO B Ta0IMIIE, HA CTOI0YaTON
JyarpamMmme, HHTEPIPETUPOBATh MPEACTABICHHBIE JaHHBIE, HCIIOIb30BaTh JaHHBIE IPH PEIICHUU 3aad.
Harasignasi reomerpust

ITosb30BaThCsA rEOMETPUUECKUMU OHSATUSIMU: TOYKA, IIPsiMasi, OTPE30K, JIyd, YIOJl, MHOTOYTOJIbHUK,
OKPY>KHOCTb, KPYT.

[TpuBOANTE MpUMEPHI 00BEKTOB OKPYKAIOIIET0 MUPa, UMEIOIIUX (POPMY H3YUEHHBIX T€OMETPUYECKUX
¢uryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJIAMU: BEPIIMHA CTOPOHA; C MHOTOYI'OJIbHUKAMHU: YTOJI,
BEpILIHMHA, CTOPOHA, IMaroHajlb; C OKPYKHOCTBIO: paJNycC, IUaMeTp, LEHTP.

N300paxkaTh U3ydeHHbIE TeOMeTpUYEeCcKHe (PUTYpbl Ha HETMHOBAHHON U KJIeT4aToi Oymare ¢ HOMOILBIO
LUAPKYJIS U JIMHEWKU.

HaxoauTh 1nuHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C TIOMOIIBIO JINHEHKH, CTPOUTH OTPE3KU
3aJIaHHOM JUITMHBI; CTPOUTH OKPYKHOCTh 33JJaHHOTO pajuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB NPSIMOYIOJIBHUKA, KBaJpaTa Ui UX MOCTPOEHUS, BBIYMCIECHUS



TUTOIIAIN U TIEPUMETPA.

BoeruncnsaTe nepuMeTp U oAb KBaapaTa, MPsSIMOYTOJIbHUKA, PUTYP, COCTABICHHBIX U3
MIPSIMOYTOJIBHUKOB, B TOM uHnciie GUryp, H300paKEHHBIX Ha KJIeT4aTol Oymare.

[Tonb30BaThCst OCHOBHBIMU METPUYECCKIMHU €TUHUIIAMH H3MEPEHUS JUTUHBI, TUIOMIAIN; BEIPAXKATh OJTHU
CIMHUIIBI BEIMYUHBI Yepe3 IPYyTHe.

Pacnio3znaBats napasuienenumne1, Ky0, HCIIOIh30BaTh TEPMUHOJIOTHIO: BEPIIHHA, PeOPO TpaHb, H3MEPEHUS;
HAXOJIUTh U3MEPEHHS Mapajliesienuresa, Kyoa.

Boruncnsate 006EM Ky0a, mapauienenure/a mo 3aJaHHbIM U3MEPEHHSIM, ITOJIb30BAThCS SIUHUIIAMHE
U3MEpeHHs 00BEMA.

PemaTh HeCTIOKHBIC 3a/1a4H HA U3MEPEHUE T€OMETPUYCCKHUX BEIHYMH B MIPAKTUYCCKUX CUTYAIHIX.



TEMATHYECKOE IIJIAHUPOBAHHUE

Ne HaumeHoBaHWe pa3/ieJioB H TeM KosnyectBo 4acoB JaTa Buapl gesiTeIbHOCTH Bunpi, JJIeKTPOHHbIE
n/m | ApOrpaMMsbI U3yYeHHS hopmbl (mudpossbie)
BCEro | KOHTPOJIbHbIE | MpaKTHYeCKHE KOHTpOJIsI o6pasoBaTenbHbIe
padoTsI padoTsI pecypest
Paznen 1.Hatypaabuble uncia. lelicTBUS ¢ HATYPATBbHBIMH YHCIAMH
1.1. | HdecsituuHasi CHCTEMa CIMCIICHHUSL. 2 Yurats, 3aMiChIBaTh, CPAaBHUBATh HATYPAJIbHbIC YKCIIA; IPEUIarath U 00CYKAATh CIIOCOOBI IuceMeHHsIi
YIOPSI0UMBAHUS YUCEIT; KOHTPOJIb;
1.2. | Pstg HaTypaabHBIX YHCEL. 1 Yurath, 3aMMCHIBATH, CPABHUBATH HATYPAIbHBIE YUCIA; IPEJIarath 1 00CYKAaTh CIIOCOOBI IMuceMeHHsIi
YIOPSIIOYNBAHUS YHCEIL; KOHTPOJIb;
1.3. | HatypanbHslit psii. 1 Yurats, 3aMiCHIBATh, CPABHUBATh HATYPAJIbHbBIC YHCIIA; TIPEAJIarath U 00CykKIaTh CIOCOOB IIpakTiyeckas
YIOPSAA0YMBAHUS YHUCEIT; pabora;
1.4. | Yucno 0. 1 HccnenoBath cBoOicTBa HATYpaIBHOTO psijia, uncen 0 1 | mpH CIOKEHUN U YMHOKECHHH; IIpakTiyeckas
pabora;
1.5. | HatypaspHble drciia Ha KOOPAUHATHOM 2 N300paxaTh KOOPANHATHYIO MPSIMYIO, OTMEYATh YHCIIA TOYKAMU Ha KOOPAWHATHOI mpsimoit, | TectupoBanue;
MPSMOH. HAaXOJUTb KOOPAMUHATHI TOUKH;
1.6. | CpaBHeHune, OKpyIJICHHEHATYPATBHBIX 2 1 Hcnonp30BaTh NPaBUIIO OKPYTJICHHS HATYPAIBHBIX YUCEI; KonrponsHas
YHCelL. paborta;
1.7. | Apudmernyeckue peiicTBus ¢ 10 1 BrimonuaATs apudMeTndeckue NeiCTBHA ¢ HaTypaIbHBIMU YHCIIAMH, BEIYUCIIATE 3HAYCHUS KonrponsHas
HaTypalbHBIMHI YHCIIAMU. YHCIIOBBIX BBIPAXKEHNH CO cKoOKaMH 1 6e3 CKoOOK; pabora;
1.8. | CeoiicTBa HyJIs [IPU CIIOKEHUH 1 1 BrimonuaTs apudMeTndeckue NefCTBHS ¢ HATypaTbHBIMU YHCIIAMH, BEIIUCIIATE 3HAYCHHS TectupoBanue;
YMHO)XEHHH, CBOHCTBA €JUHUIIBI TIPU YHCIIOBBIX BRIPAKEHHUH cO CKOOKaMu 1 6e3 CKOOOK;
YMHOKECHHH.
1.9. | IlepemecTuTenbHOE U COYETATEIHEHOE 3 3anuchIBaTh MPOM3BE/ICHHE B BU/IE CTEIIEHH, YUTATh CTENIEHH, UCTIONB30BATh TEPMUHOJIOTHIO | TecTupoBaHuE;
CBOWCTBA CJIOXKEHHS U YMHOKEHHS, (ocHOBaHHME, TIOKA3aTeNb), BHIYUCIATD 3HAUSHHS CTEIICHEH;
PpacIpeieIMTeNIbHOE CBOHCTBO YMHOKEHHUSL.
1.10. | JlenmTenu u KpaTHBIE YKCIIA, PA3JIOKEHHE 4 BBIMOMHATS IPUKHAKY U OLEHKY 3HAYCHHIT YMCIOBBIX BRIPAKEHHUIA, IPEIarath 1 ITuceMeHHBIiT
YHCITa Ha MHOKHTEIH. IPUMEHSATH IIPUEMBI IPOBEPKH BHIUHCIICHHUIA; KOHTPOJIB;
Hcnonp30BaTh IpH BEIYUCICHUSX HEPEMECTHTEIIBHOE U COUETATEIEHOE CBOMCTBA CIIOKEHHS U
YMHOXEHHS, paCTIPEACINTENEHOE CBOUCTBO YMHOXKEHHUS;
1.11. | [denenue ¢ OCTaTKOM. 3 1 MonenupoBath X0/ PEUICHHUS 3aJa49 C TOMOLIBIO PUCYHKA, CXEMBI, TAOJIHUIIBI; KonTtposnpHas
pabora;
1.12. | IIpocTble ¥ COCTABHEIE YHCIIA. 3 DopMyTHPOBaTh ONPEIEITCHHS AEIUTENS 1 KPaTHOTO, Ha3bIBATh IEJIUTENIN U KpaTHBIC TpakTuyeckas
YHCIIa; PacIo3HaBaTh HPOCTHIC H COCTABHBIC YHCIA; (POPMYIUPOBAT U IPUMEHSTD pabora;
MPU3HAKU JETUMOCTH Ha 2, 3, 5, 9, 10; NpUMEHATH aIrOpuTM pas3IokKeHUs Yucia Ha
HPOCTBIC MHOXKUTEIN; HAXOJUTH OCTaTKU OT JeJICHUS M HEMOJIHOE YaCTHOE;
1.13. | lpusuaku gemumoctu Ha 2, 5, 10, 3, 9. 3 PemnraTe 3a1auu ¢ MOMOIIBIO Tepebopa BCeX BO3MOXKHBIX BAPUAHTOB; TectupoBanue;




1.14. | CreneHb ¢ HATYpPaIbHBIM [TOKA3ATEIICM. 2 [IpuBoauTH, pa30UpaTh, OLCHUBATH PA3IMYHbIC PEIICHNUS, 3AIIICH PEIICHUH TeKCTOBBIX VeTHsrit

3a71ad; ompoc;

1.15. | YucnoBble BbIpaXkKEHHUS; MOPSMIOK JCHCTBUN. | 2 PacriozHaBaTh HCTHHHBIE H JIOXKHbIE BHICKA3bIBAHHUS O HATYPalIbHBIX YUCIAX, IPUBOJUTD VeTHblit

IPUMEPHI ¥ KOHTP- IIPUMEPBI, CTPOUTH BHICKA3bIBAHHUS M OTPHUIIAHHS BHICKA3bIBAHUI O ompoc;
CBOJCTBAX HATyPaIIbHBIX YHCEIT;

1.16. | PerieHue TEKCTOBBIX 3a/1a4 Ha BCe 3 Pemats 3aa4un ¢ moMomIbIo Iepedopa BceX BO3MOXKHEIX BapHAHTOB,; KonrponbHas
apudmeTnyeckue IeiiCTBHS, Ha IBIKCHUE U paborta;
TOKYTIKH

Hroro no paszeny: 43

Pasnen 2. Harasianas reomerpusi. JIMHUM HA IJI0CKOCTH

2.1. | Touka, mpsiMasi, OTPE30K, JTy4. 1 Uccnenosath GUrypsl 1 KOHGUIypaLyu, UCIIOIb3Ys LU(POBBIE PECyPChI; VerHbiit

oIpoc;

2.2. | Jlomanast. 1 Pacnio3naBaTh ¥ M300pakaTh Ha HEIMHOBAHHOM M KJIETYATON Oymare npsiMoid, OCTpBbIH, VeTHbli

TYNOMH, pa3BEPHYTHIN YIJIbI; CPABHUBATD YIJIBI; OIIpoc;

2.3. | U3MepeHue JUIMHBI OTPE3KA, METPHUECKUE 2 HccaenoBats GUTYpHI i KOHGUTYPALUH, HCTIONB3Ys LE(BPOBBIC PECYPCHI; TTuceMeHHbII
©IMHULBI I3MEPECHHS JUTHHEL. KOHTPOJIb;

2.4. | OKpYXHOCTb ¥ KPYT. 1 Hccnenoath GUrypsl 1 KOHQUIYpALMH, UCTIONB3Ys U(POBBIC PECYPCHI; IIpakTiyeckas

pabora;

2.5. | [pakruyeckas pabora «IlocTpoenue y3opa 1 IToHHMATh U MCIIOJIB30BATh TIPH PEIICHUH 3a1ad 3aBHCHMOCTH MEXK]y eIUHHUL[AMI IMucemenHsIi
U3 OKPY)KHOCTEI». METPHYECKOI CUCTEMBI MEpP; 3HAKOMUTBCS ¢ HEMETPHUYCCKUMH CHCTEMaMU Mep; BBIPAKATh KOHTPOIIb;

JUIMHY B Pa3IMYHBIX SANHUIAX H3MCPEHUS;
2.6. | Yromn. 1 HccnenoBaTs GUTYpHl H KOHGUTYpAIUH, HCIIONB3Ys HU(BPOBBIE PECYPCHI; TTuceMenHsIit
KOHTPOJIb;

2.7. | TpsiMoii, OCTPBIiA, TYTO# 1 pa3BEPHYTHIIA 1 Pacnio3naBaTh 1 1300pakaTh Ha HETMHOBAHHOU U KJIETYATOW Oymare MpsMOii, OCTPBIH, VeTnbiii
YTIIBL TYIIOH, pa3BEPHYTHII YIIIbI; CPAaBHUBATH YIJIBI; orpoc;

2.8. | U3mepenue yrios. 2 Hccnenosath Gurypsl 1 KOHQUIYpaImu, HCTIONB3Ys U(PPOBBIE PECYPChI; 3auer;

2.9. | [pakruyeckas pabora «[TocTpoenue 2 HccnenoBats GUTYpHI 1 KOHQUTYPAINH, HCIIONB3Ys U(PPOBBIE PECYPCHI; KonTposnbHast
yriosylIpakrideckas pabora «IloctpoeHne pabora;
YITIOBY»

Hroro 1o pazaeny: 12

Paznen 3. O0bIKHOBEHHBIE 1POOH

3.1. | dpoOs. 3 BBIMOMHATS IPUKHUAKY U OLEHKY PE3YIbTATa BHIYUCIICHHIT; IPeIIarath U MPHMEHIT JlukraHT;

HPHEMBI TPOBEPKH BEIYUCIICHHIT;
3.2. | IlpaBuibHBIC U HEMPABUIBHBIC APOOH. 3 [IpoBOANT HCCIIETOBAHMS CBOMCTB Apo0eii, ONMpasich Ha YUCIOBBIC IKCIIEPUMEHTHI (B ToM | ITnchMeHHbIH
YHCIIE C OMOIIBI0 KOMITBIOTEPA); KOHTPOJIb;
3.3. | OcHOBHOECBOJCTBO APOOH. 4 Beinonusate apudmernueckue AeUCTBHS ¢ OOBIKHOBEHHBIMU JIPOOSMHU; IPUMEHSTH CBoHCcTBa | [IMCbMEHHBII

apn(bMeTuqecxnx neﬁcmnﬁ JUI palliOHaIn3alluu BBI‘IHCHGHHﬁ;

KOHTpOJIb;




3.4. | Cpasuenue apobeii. 4 BBIMONHATS IPUKHUAKY M OLEHKY Pe3yJIbTaTa BRIYUCICHHIA; PEIaraTs U IPHMCHSTH KonTponbHast
HPUEMBI TIPOBEPKHU BBIYHCIICHHUI; pabora;
3.5. | CioxeHue 1 BBIYUTAHHE OOBIKHOBEHHBIX 5 DopMyIHpoBaTh, 3aMICHIBATH C IIOMOIIBI0 OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOI Apo0H; | IIuchMeHHbIIH
npobeii. HCIOB30BaTh OCHOBHOE CBOMCTBO APOOH JULS COKpAIIeHHs Apo0ei U IPUBEACHHS APOOU K | KOHTPOJIb;
HOBOMY 3HAMCHATEIIIO;
3.6. | CmemanHas 1po0s. 3 IIpescTaBisATE CMENIaHHYIO APOOb B BU/E HEPABHIBHOM M BBIIEIATH HEIYIO YaCTh YHCIIA KonrponbHas
U3 HeNpaBUILHON Apo0H; paborta;

3.7. | YMHOXeHHE U JieJIeHIe 00bIKHOBEHHBIX 8 Brinonusate apudmMeTnyeckue qeiCTBHsI ¢ 0OBIKHOBEHHBIMU APOOSME; IPHMEHATH cBoiicTBa | KoHTponbHas
npobeif; B3aMMHO-00paTHbIE IPOOH. apudMeTHUECKHX ACHCTBUIT U1 pallMOHATH3ALMH BEIYHCIICHHI; pabora;

3.8. | PemreHne TEKCTOBBIX 3a/1a4, CO AePIKAIIAX 7 MozenupoBaTh X0/ pElICHHS 3a1a4H C HOMOILBIO PUCYHKA, CXEMBbI, TAOJIHIbI; IucsMeHHBIH
Ipodu. KOHTPOJIb;

3.9. | OcHoBHEIE 3a 1a4u HA APOOH. 5 [TpuBoaNTH, pa30upaTh, OLEHUBATH PA3JIMYHBIE PELICHUS, 3AIIMCH PELICHUH TeKCTOBBIX IMuceMeHHsIi

3a/1a4; KOHTPOJIb;

3.10. | TIpumenenue GyKB uist 3aMUCH 6 KonTtposbpHas
MaTeMaTHYECKUX BBIPOKEHUH U pabora;
NIPEUI0KEHUIH

Uroro no pasaeny: 48

Paznen 4. Harnsianasi reomerpusi. MHOroyroJib HUKH

4.1. | MHOrOYroNbHHUKH. 1 0.25 OnuckIBaTh, UCIONB3YS TEPMUHOJIOTHIO, H300paXKaTh C IOMOILBIO YEPTEKHBIX ITpaxTuyeckas

HHCTPYMCHTOB M OT PyKH, MOZEIHPOBATh U3 OyMarn MHOIOyTOJIbHUKH; pabora;

4.2. | YeTbIpEXyronbHUK, MPIMOYTOIbHIK, 2 CTpounTh Ha HETMHOBAHHOMN H KJIETYaTOH Oymare KBaJpat U MPSMOYTOIbHHUK C 3aJaHHBIMU Ipaktuyeckas
KBaJIpar. JUTHHAMH CTOPOH; paborta;

4.3. | lpakruueckas padora «Iloctpoenne 1 0.25 CTpouTh Ha HEIMHOBAHHOI M KJIETYaToH OyMare KBaapaT M HPSIMOYTOJIBHUK C 3aJaHHBIMA ITpakTnyeckas
MPSIMOYTOJIbHHKA C 3aJaHHBIMH CTOPOHAMH JUIMHAMH CTOPOH; pabora;

Ha HENMHOBAHHOI Oymarey.

4.4. | TpeyroiabHHUK. 1 0.25 N300paxaTb OCTpOYTONbHBIE, IIPSIMOYTOJIBHBIE H TYIIOYTOJIBHEIC TPEYTOJILHUKH; Tpaktuyeckas

paborta;

4.5, | [nomaas U HepuMeTp MpsIMOYTOJbHUKA 1 3 3HAKOMUTBCS € IPUMEPaMH IPUMEHEHHS TIIOMIA/N 1 IEPHMETPa B IPAKTHUECKHX IucsMeHHBIH
MHOTOYTOJIbHIKOB, COCTaBJICHHBIX U3 CHTYyaILUsIX; KOHTpOJIb;
TPSIMOYTOJIEHUKOB, €JHHULIBI H3MEPEHHUS
TUIOLIAIH.

4.6. | IlepumeTp MHOTO yroJbHHUKA. 2 3HAKOMHUTBCS C IPUMEPaMH IPHMEHEHHS IUIOMAH U IepUMETpa B MPaKTHUECKUX KonrponbHas

CHUTYaLUsX; pabora;

Hroro 1o paszneny: 10

Pasznen 5./leciTu4HBIE 1POOH

5.1. | HecsatuyHas 3amuck apooeii. 2 [IpencTaBsTh JECITUYHYIO APpOOb B BUAE OOBIKHOBEHHOM, YHTATh 1 3aIIMCHIBATD, TectupoBanue;

CPaBHMBATh JICCATHYHBIC APOOH, IpeIarath, 00OOCHOBBIBATH U 00CYKIATh CIIOCOOBI
YHOPSAJIOYNBAHUS JICCATHIHBIX JIPOOEH;




5.2. | CpaBHeHHe JeCATUYHBIX APOOCH. 4 0.25 [IpencTaBisTh JECATUYHYIO APOOb B BUAE OOBIKHOBEHHOM, YHTATh U 3AIIMCHIBATD, IIpaxkTnyeckas
CPaBHMBATh JICCATHYHBIC APOOH, NIpe/IaraTh, 00OOCHOBBIBATH U 00CYKIATh CIIOCOOBI pabora;
YIOPSIOYMBAHHUS JCCATHIHBIX IPOOCH;
5.3. | JleficTBHS € ACCATHYHBIMH JPOOSMH. 20 2 BrinonusaTe apudMeTnyeckue qeHCTBHS C ASCSATHIHBIMU APOOSMH; BBITIONHATh OPUKUAKY U | [TMChMEHHbIH
OLICHKY pe3yJIbTaTa BhIYUCICHHI; KOHTPOJIb;
.5.4. | OxpyrieHue JeCATUYHBIX APOOCH. 4 IIpuMeHSTh IPaBIIIO OKPYTIEHUS JSCATUIHBIX APO0eii; VYcrubiit
ompoc;
5.5. | Peurenne TeKCTOBBIX 3a/1a4, COACPIKALIMX 5 1 MozenupoBath X0/ PeLIEHUS 3a/1a4i ¢ IOMOLIBIO PUCYHKA, CXeMbI, Ta0u1bl. [IpuBoUTD, KonrponbHast
Jpodu. pa3bupath, OLIEHUBATH Pa3JIMUHbIE PEILCHHS, 3aIIUCH PEILICHUI TEKCTOBBIX 3a/1a4; pabora;
5.6. | OcHoBHbIE 3a JJauk HA APOOH. 3 1 Pemats TekcTOBBIE 3a/ja4H, COZIepIKaIIIIe APOOHBIE TaHHEIE, U Ha HAXOXKICHHUE YaCTH KonrponbHas
IIEJIOTO U LENIOTO 0 €T0 YaCTH; BBIIBIATE HX CXOJCTBA U Pa3IHUN; pabora;
Hroro no paszeny: 38
Paspen 6. Harnsanas reomerpus. Teaa u Gurypsl B npocTpaHCcTBe
6.1. | MHOTOTpaHHUKH. 1 0.25 ITpuBoauTH NpUMEPEI 00BEKTOB PEaTLHOTO MHUpPA, UMEIOIIHX (OPMY MHOTOT paHHHKA, ITpaxTnyeckas
IPSIMOYTOJIBHOTO MapajiIeNenune/a, Kyoa; pabora;
6.2. | M3o0paskeHre MHOrOrPaHHUKOB. 1 Pacro3naBaTh Ha 4epTexax, pUCyHKaX, B OKPYKAIOIEM MUPE IPSIMOYTOJIBHBII Ipaktuyeckas
napajuleNenumne], Kyo, MHOrOrpaHHHUKH, OIHCHIBATE, HCIIOJIb3Ys TEPMUHOJIOTHIO, OLICHHBATh | paboTa;
JIMHEHHBIE Pa3Mephl;
6.3. | Mogenu npoCTpaHCTBEHHBIX TEIL. 1 MopzenupoBaTs Ky0 1 Iapajuiesienue] 13 OyMaru U Ipo4nux MaTepHaIOB, OOBSICHATh ITpaxTnyeckas
C1oco0 MOJICITMPOBAHHS; pabora;
6.4. | IIpsamoyronbHbIi Mapamenenumnes, Kyo. 2 Hccnenosath cBoiicTBa Ky0a, MPSAMOYTOJIBHOTO NapajlieNenueia, MHOTOrPaHHUKOB, VeTHbli
HCTIONIB3YST MOJICIIH; OIHpoc;
6.5. | Pa3Béprku Kyba 1 mapajieenunesna. 1 N300paxats Ky0 Ha KieTqaTol Oymare; IpakTnyeckas
paborta;
6.6.. | [Ipaxtuueckas pabora «Pa3Béprka Kybay. 1 PacnioszHaBaTh 1 H300pakaTh pa3BEPTKU KyOa U Mapajienenumnea; IpakTiyeckas
pabora;
6.7. | O6BEM Kyba, IPSIMOYTOJIBHOTO 2 1 HabmronaTs 1 IpOBOANTE aHAJIOTHI MKy IIOHATHSMH IUIONIAIH X 00bEMA, IEpUMETPa U KonTtposbHas
HapaJuieienumesia IIOIIA/IH TOBEPXHOCTH; pabora;
Hroro o pazaeny: 9
Pasnen 7. [loBTopenune u o6o01meHne
7.1. | [loBTOpEHHE OCHOBHBIX MOHATHI 1 MeTog0B | 10 1 PeuraTs 3aa4u U3 peaabHOM KU3HH, IPUMEHATh MATEMATHICCKUE 3HAHHS JUISL PEIICHHS KonTponbHast
Kypca 5 Kkiracca, 00001IIeH1e 3HAHUI 3a/1a4 M3 JPYTUX y4eOHBIX IPEIMETOB; pabora;
Hroro o paszaeny: 10
OBUIEE KOJIMYECTBO YACOB I10 170 16 4.25

ITPOI'PAMME







ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuectBo yacos Hara Buaebl, popmsl
n/m U3y4YeHHUsl | KOHTPOJIA
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHe
padoThI padoThI
1. | JecsaTudHas cuctema 1 0 0 YcTHBII 0mIpoC;
CUUCIICHUS
2. | lecaTu4Has cucremMa 1 0 0 [MucbmenHbIi
CUHCTICHUS KOHTPOJIb;
3. | HarypanbHbI# psig uncen 1 TectupoBanue;
4. | O6o3HayeHME HATypaIbHBIX |1 TectupoBanue;
qHCcen
5. |Ywucno 0 1 [TucbmenHbIi
KOHTPOJIb;
6. HatypanbHoe uncio Ha 1 [IpakTuueckas
KOOpPJIMHATHON TpPsAMOM pabora;
7. | HarypanbHoe uuciio Ha 1 [TuceMeHnHbIi
KOOpJIUHATHON MPAMOM KOHTPOJIb;
8. CpaBHeHUE HaTypaJIbHBIX 1 VYeTHBIT onpoc;
qrcen
9. | Okpyrnenue 1 [TuceMeHHBIM
KOHTPOJIb;
10. | Cnoxenue HaypajbHBIX 1 [TucsmeHHbIiH
YHUCEN U €r0 CBOWCTBA KOHTpOJIb;
11. | CnoxeHue HATYpaIbHBIX 1 TectupoBanue;
YHCeN U ero CBOicTBa
12. | CnoxeHue HATYpaIbHBIX 1 0.25 [IpakTnyeckas
YHCeN Uero CBOMCTBa pabora;
13. | Crnoxenue HaTypaibHBIX 1 YcTHBIN onpoc;
qHCcen
14. | Boruuranue 1 VYerHbll onpoc;
15. | Beruuranue 1 [TuceMenHbI
KOHTPOJTb;
16. | Beruuranue 1 TectupoBanue;
17. | Beruuranue 1 VYcTHBIHN onpoc;
18. | O6oObutaromuii ypox 1




19. | KontpombHas pabora KonTponbhas
pabora;
20. | CgotiictBa 0 Ipu CiiOKEHHE U TectupoBanue;
IIPH YMHOKEHHUH
21. | CsoiictBo 1 VYcrHbIl onpoc;
22. | CoueraTeIbHbIN 1 [TuchbMeHHBII
MEPEMECTUTEIbHBINA 3aKOH KOHTPOJIb;
MIPH CIIO)KEHUN HMYMHOXKCHUU
23. | PacnpenenurenbHoe 0.25 [MpakTuyeckas
CBOWICTBO YMHOXCHHS pabora;
24. | O6o6maromuil ypoK mo 0.25 TecTupoBanue;
TeMe
25. | Jlenutenu u KpaTHBIC YcTHBIN onpoc;
26. | Jlenutenu U KpaTHbIC TectupoBanue;
27. | Jlenutenu u KpaTHBIC YcTHBIN onpoc;
28. | Pa3noxxeHne HaA MHOKHUTEIH VYcrHbIl onpoc;
29. | JlenmeHue ¢ ocTaTKOM [TuceMenHbBIN
KOHTPOJIb;
30. | Jlenenue ¢ octaTkOM TectupoBanwe;
31. | Jlenenue c octaTKOM Kontponbnas
paborta;
32. | KonrpomnbHas paboa KoHnTponsHas
pabora;
33. |IIpocThie u cocTaBHbBIC YcTHBIN onpoc;
qrcna
34. |TIpocTbie U cOCTaBHbBIC [MuceMeHHBIi
qrcna KOHTPOJIb;
35. | ITPusnak genmumoctH HalO, VYerHbIl onpoc;
Ha5, nHA 2
36. |IIpusnak geaumoctH Ha 10, [TuceMeHHBIH
Ha 5 1 Ha2 KOHTPOJIb;
37. |Ilpu3Hak AeMMMOCTH Ha 3 U TectupoBanue;
Ha 9
38. | CremneHb ¢ HaTYpaIbHBIM [TucrmMeHHbIH

IIOKa3aTcjiIcM

KOHTPOJIb;




39.

CreneHb ¢ HaTypajIbHbI M

VYceTHBIT 01poc;

nokaszaresem
40. |Ywucrnossie VYcTHBIN onpoc;
BBIPAKEHUS, IIOPSI0K
NEUCTBUI
41. | YucnoBblie BRIPOKECHUS TectupoBanue;
,JIOPSIIOK AEHUCTBUI
42. |Pemrenue 3a1a4 Ha ITuceMeHHbIH
JBUKCHHE KOHTPOJIb;
43. | Pemenue 3a1a4 Ha OKYIIKY TectupoBanue;
44, | KoHtposbHas pabota KontponbHas
pabora;
45. | Touka,npsAmMas,oTpe3oK 0.25 [IpakTuyeckas
pabora;
46. |JlomanHas
47. | U3mepeHue AJIMH OTPE3KOB 0.25 [IpakTrueckas
pabora;
48. | MeTpuueckue eTHHHIIBI TectupoBanue;
W3MEPEHUs ITHH
49. | OKpy>XHOCTb H KPYyT VYceTHBIN onpoc;
50. |IIpaktuyeckas 1 [IpakTnueckas
pabora:Iloctpoenue y3opa pabora;
13 OKPYKHOCTEH:
51. | VYron VYcrHbIH onpoc;
52. |Buasl yrmoB VYcerHbIl onpoc;
53. | U3mepenue yrios 0.25 [IpakTnyeckas
pabora;
54. | V3mepeHue yrioB IIpaxkTrueckas
pabora;
55. |;IlocTpoenue yrios; 1 [IpakTuueckas
pabora;
56. | KontpompHas pabora KoHnTponbHas
pabora;
57. | Homu.OObIKHOBEHHAS IpO0Ob VYcTHBIN onpoc;
58. | Homu. Ipo6u. TectupoBanue;




59. | OObIKHOBEHHAs IPOOH [TucemeHHBIN
KOHTPOJIb;
60. |IIpaBuibHast U YcTHbli onpoc;
HenpaBWIbHas ApoOb
61. |IIpaBusbHas u TectupoBanue;
HeNpaBWIbHAs APOOh
62. |IlpaBunbHas u [MuceMeHHBII
HenpaBUIbHas ApoOb KOHTPOJIb;
63. | OCHOBHOE CBOWCTBO qpodU YcTHbI onpoc;
64. | OcHOBHOE CBOMCTBO apo0ei TecTupoBanue;
65. | OcHOBHOE CBOICTBO JIpobOeii TectupoBanue;
66. | OcHOBHOE CBOWMCTBO Ipo0ii TectupoBanue;
67. | CpaBHEeHHE npobeit [TucbmenHsbIi
KOHTPOJIb;
68. | CpaBHeHue apobeit 3ayer;
69. | CpaBHenue qpobeit [TucbmenHsbIi
KOHTPOJIb;
70. | CpaBHeHue apobeit YcTHBIH onpoc;
71. | koHTpONBbHAs paboTa KonTponbHas
paborta;
72. | CnoxeHue UBBIYUTAHUE YcTHBIN onpoc;
npobeit
73. | Crio’keHUE UBBIYUTAHHE [TuceMeHHbIi
nipobeit KOHTPOJIb;
74. | CnoxxeHHe UBBIYUTAHUE TectupoBanue;
npoOeit
75. | CnoxeHre U BBIYUTAHHE [TuceMeHHBIH
npodeii KOHTPOJIb;
76. | CMenraHHbIC YUCITA YcTHBIN onpoc;
77. | CMenIaHHbIe YUCIa TectupoBanue;
78. | CMenraHHbIC YUCITa YcTHBIN onpoc;
79. | KonrpomnbHas pabota KonTponbhas
pabora;
80. | YMHOXeHME U neeHne VYcTHBIN onpoc;

npoOeit




81. | YMHOXEHME U neneHne ITnceMenHBIN
npobeit KOHTPOJIb;
82. | YMHOxeHue apooeit TecTupoBanue;
83. | lenenue npobeii TectupoBanue;
84. | denenue npobeit VYcTHBIN onpoc;
85. | Jlenenue npobeit TectupoBanue;
86. | YMHOXeHUE U neneHne VYcTHBIN onpoc;
npobeit
87. | YMpoxkeHHe H ieJieHue [TpakTrueckas
pabora;
88. | koHTpoNBHAs paboTa KonTtponbpHas
pabora;
89. | PEmenue 3amau Ha 1pobu TecTupoBanue;
90. | Pemrene 3ama4 Ha apobu ITuceMeHHbIH
KOHTPOJIb;
91. | Pemenue 3amau TecTupoBanue;
92. |Pemenue 3amaq [IpakTnyeckas
pabora;
93. |Pemenue 3a1au 0.25 [IpakTnueckas
paborta;
94. | Pemrenue 3a1a4 CamoolieHka ¢
UCTIOJTb30BaHUEM
«O11€HOYHOTO
JACTAY;
95. | OcHoBHBIE 3a/1a41 Ha IpodU 0.25 [IpakTnueckas
pabora;
96. |pemieHue 3am1a4 YcTHBI onpoc;
97. | OcHoBHBIE 3a/1a41 Ha IpoOU TectupoBanue;
98. | Haxoxxaenue qpobu oT TectupoBanue;
qrcna
99. | Haxoxxaenue apobu oT VYcerHbll onpoc;
qucia
100. | HaxoxneHue yucia o ero VYcTHBIN onpoc;
npobu
101. | HaxoxxneHue uucia o ero KonTtponbHas
npobu pabora;




102.

102. npumeHeHue OYKB

VYceTHBIT 01poc;

IUISL 3aITUCH
MaTeMaTHYEKUX
103. [103. IIpumeHenue OykB TectupoBanue;
IS 3aIUCH
MaTeMaTH4eCKUX
104. |104. TIpumenenue OyKB [TrucbMeHHBIN
IUIsL 3aITUCH KOHTPOJIb;
MaTeMaTHYECKUX
105. {105. [Ipumenenunii OykB [MucbmenHbII
KOHTPOJIb;
106. [106. [Tpumenenne OyKB 3auer;
107. {107. MHOTOYTOJBHUKHU YcTHBII ompoc;
108. | IIpssmMOyTronbHUK,KBaApAT YcTHBIN onpoc;
109. | [IpsiMOyTOIBHUK,KBaAPAT TectupoBanue;
110. {110. IT.p.;ITocTpoeHue [IpakTuyeckas
PSIMOYTOJIbHHUKA pabora;
c
111. | TpeyroapHUK VYeTHBIT onpoc;
112. 112. TectupoBanue;
[Tnomans, nepuMeTp
113.]113. TectupoBanwe;
[ lmomaae, nepumeTp
114. |114. ITnomans VYcrHbIl onpoc;
,IEPUMET]
115. |IlepuMeTp MHOTOYTOJILHUKA VYeTHBIM onpoc;
116. |116. KonTposipHas paboTa KoHnTponbHas
pabora;
117.{117. decsatudaasie 1podu
118. [118. [Jecaruunas VYcTHBIN onpoc;
3aInCh
119.|119. CpaBuenne TectupoBanue;
NMECATUYHBIX JIpobOeit
120. {120. CpaBHenue [TuceMeHHBIN
MEeCATHYHBIX Jpo0eit KOHTPOJIB;
121. 121. CpaBHeHnue YcTHbI onpoc;

NMEeCSITHUHBIX  Apo0eit




122.122. CpaBuenue 0.25 [TpakTrdeckas
NEeCSITHHBIX ~ Apo0eit pabora;
123. | CnoxeHue ¥ BHIYMTAHUE VYcTHBIN onpoc;
JECATUYHBIX TPOOeCi
124. 124. Cnoxenue u ITuceMeHHBIN
BEIYMTAHUE KOHTPOJIb;
125. [125. Cnoxxenue u TectupoBanue;
BEIYMTAHHUE
126. |126. Pemenue 3ana4 Ha TectupoBanue;
MIPUMECHCHHE
JIENCTBUM C
127. | Pemrenue 3a1a4 Ha NeHCTBUA 0.25 [IpakTrueckas
C IECATUIHBIMU JAPOOMU pabora;
128. | YMHOX€eHHE NECATUYHBIX KoHnTpoabHas
npobeil Ha HaTypallbHOE paborta;
YUCIIO
129. | YMHOXEHHE IECATUYHBIX YcTHBIN onpoc;
npoOelt Ha HaTypaJbHOE
YUCIIO
130. | YMHOX€EHUE 1eCATUYHBIX ITucerMeHHBbIH
npobeii Ha HATypalbHOE KOHTPOJIb;
YHCIIO
131.131. [lenenue TectupoBanue;
NMECATUYHBIX  Jpo0ei
132. 132. Jlencuue TectupoBanwe;
JIECATUYHBIX
npobeii Ha
133. [133. Jlencuue YcTHBII 0ompoc;
IECITUYHBIX
npobeii Ha
134. [134. YMHOXeHE KontponsHas
NMECATUYHBIX  Jpo0ei pabora;
135. | YMHOXEHNE TeCATUIHBIX ITnceMeHHBIH
npobeit KOHTPOJIb;
136. | YMHOXEHHE NECATUYHBIX 0.25 [TpakTHdeckas
npobei pabora;
137. | YMHOXEHHUE IEeCATUYHBIX VYcTHBIN onpoc;

JECSITHYHBIX Apo0eii




138.

138. Jlenenue
NMEeCSITHUHBIX  Apo0eit

VYceTHBIT 01poc;

139. 139. [lencuue 0.25 [IpakTnueckas
NMECATUYHBIX  JIpoOei pabora;
140. |140. [lenenue [TucbMeHHBbIN
NMECATUYHBIX  JIpoOei KOHTPOJIb;
141. 141. [lencuue TectupoBanue;
NEeCSITUUHBIX  Apoleit
142. 1142. KonTpospHas paboTa KoHntpoinbHas
pabora;
143. (143. Okpyrienue 4ucen YcTHBIN onpoc;
144. (144. Okpyraenue yucen VYceTHBII onpoc;
145. |145. OkpyriieHe uncen [TuceMeHnHBIiM
KOHTPOJIb;
146. |146. OkpyrieHue yncemn [TucbmenHbIi
KOHTPOJIb;
147. (147. Pemenue 3amay TecTupoBanue;
148. (148. Pemrenue 3anau CaMooI1IeHKa C
UCIIO0JIb30BaHUEM
«O1eH04YHOr0
JUCTay;
149. | Pemenue 3aga4u Ha Jpodu [TuceMeHHBIM
KOHTPOJIb;
150. | Pemienwne 3amau Ha 1pobu VYcrHbIH onpoc;
151. | Pemenue 311a4u Ha ApoOu 0.5 [IpakTnueckas
pabora;
152. | OcHoBHBIE 337291 Ha IPOOH YcTHBIN onpoc;
153. | OcHoBHBIE 337291 Ha IPOOH
154. |154. KonTpospHas paboTa KonTponbHas
pabora;
155. [155. PaGota Haz omubkamu [TucbmenHbII
KOHTPOJIb;
156. |156. MHOTOTrpaHHUKH 0.25 [MpakTyeckas
pabora;
157. | U3obOpaxeHue




158. | Moaenu pocTpaHCcTBEHHBIX | 1 0.5 [TpakTrdeckas
buryp pabora;
159. 159. IIpsimoyrosbHBII 1 0.5 [IpakTuyeckas
napaJuleIenuIes pabora;
160. | Pa3BepTka 1 0.25 [TucbMeHHBIN
KyOa,mapaienenumey KOHTPOJIb;
161. |161. [Ipaktuueckas padota |1 1 [IpakTuueckas
pabora;
162. [162. O6bem kyba u 1 [TucrmeHHBIN
napaJuiesenu KOHTPOJIB;
163. 163. O6bem kyba n 1 YcTHbli onpoc;
napaiesienu
164. |164. KonTponbsHs paboTa 1 1 Konrtponbnas
pabora;
165. [165. [deiictBus ¢ qpoosimu 1 [IpakTnueckas
pabora;
166. | JlelicTBUS C NECATUYHBIMU 1 ITucsMeHHBbIH
IpoOsMu KOHTPOJIB;
167.|167. Pemenue 3agau 1 0.25 [IpakTnueckas
pabora;
168. |168. Urorosas 1 Kontponbhas
KOHTpOJIbHasE paboTa paborta;
169. | IloBTOopenue 1 VYcTHBIN onpoc;
170. | [ToBTOpeHue 1 YcTHBIN onpoc;
OBUIEE KOJIMYECTBO 170 |14 9.25

YACOB I10 [TPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPUAJIbI IJIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
YYEBHOE OBOPYJOBAHMUE
OBOPYJAOBAHME JIUIsA TPOBEAEHUS JIABOPATOPHBIX U ITPAKTUYECKHUX PABOT








