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INOACHUTEJIbBHAS 3AIINCKA

OBLIASA XAPAKTEPUCTHUKA YYEBHOTI'O IIPE/IMETA "MATEMATHKA"

Pabouast nporpamMMa 1mo MareMaTHKke Juis 00y4JaronmMxcs 5 KaccoB pa3paboTana Ha ocHoBe DegepabHOTo
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO O0IIET0 00pa30BaHUs C YUETOM U
COBPEMEHHBIX MUPOBBIX TPEOOBAHUI, IPEABIBIICMBIX K MATEMAaTHYECKOMY 00pa30BaHHIO, ¥ TPAIULIUI
poccuiickoro o6pa3oBaHusl, KOTOPbIE 00€CIIEUNBAIOT OBJIAICHHE KIFOYEBHIMH KOMIIETCHIIUSMH,
COCTABIISIOLIMMH OCHOBY JJISl HETIPEPHIBHOTO 00pa30BaHUsI M CAMOPA3BUTHS, & TAKXKE I[EIOCTHOCTh
OOIIEKYJIBTYPHOT0, TMYHOCTHOTO U TI03HABATENILHOTO Pa3BUTHA o0ydaromuxcsa. B paboueii mporpamme
yUTEHBI UJeu U nosnoxenust Konuenuuu pa3BuTus MareMaTH4eckoro oopazoBanus B Poccuiickoit
®denepanuu. B snoxy nudpoBoii Tpancopmanmm Becex cdep 4emoBeUecKoi eI TeIbHOCTH HEBO3ZMOXKHO
cTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOM MaTeMaTHUECKOM MOJITOTOBKH. YK€ B IIIKOJIE
MaTeMaTHKa CIYKHUT OTIOPHBIM MIPEAMETOM IS U3YUEHHS] CMEXHBIX JUCHUUILINH, a TIOCIIE MIKOJIbI pealbHON
HEO0XOIMMOCTBIO CTAHOBHUTCS HETIPEPHIBHOE 00pa3oBaHKe, UTO TPEOYET MOIHOLEHHON 6a30BOi
0011e00pa3oBaTeIbHON MOITOTOBKH, B TOM YHCIIC M MATEMaTHICCKOM.

310 00YCIOBICHO TEM, UTO B HAIIIM JTHU PACTET YMCIIO MPOdeccHii, CBA3aHHBIX ¢ HETIOCPEACTBEHHBIM
MPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJOTHUECKUX 001aCTAX, U TaXKe B
ryMaHUTapHbIX cepax. Takum o0pa3oM, Kpyr MKOJIbHUKOB, IIs1 KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HaYMMBbIM [IPEIMETOM, PACLIUPSALCTCS.

[IpakTuueckas nMojae3HOCTh MaTEMATUKU O0YCIIOBIJIEHA TEM, YTO €€ MPEAMETOM SBIISIOTCS
(byHIaMeHTallbHbIE CTPYKTYPbI HAIIEr0 MUPA: IPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE OTHOIIEHUS OT
MIPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEACTBEHHOM OIIBITE, 0 JOCTATOYHO CIOXKHBIX, HEOOXOAUMBIX JJIs
Pa3BUTHS HAYyYHBIX U NPUKIAAHBIX UAEH. be3 KOHKPETHBIX MaTEMaTUYECKUX 3HAaHUH 3aTPYyIHEHO [IOHUMaHue
IIPUHLUIIOB YCTPOMCTBA U UCIIOJIb30BAaHUs COBPEMEHHOM TEXHUKHU, BOCIIPUATHE U UHTEPIIpETALUs
pa3Ho00pa3HOi colManbHON, SKOHOMUYECKOH, MOTUTHYECKONH HHPOpMaLuu, ManodpekTuBHa
ITOBCETHEBHAS IPAKTUYECKas AeATENbHOCTh. KaXk10My 4eloBEeKy B CBOEH KU3HU MPUXOJUTCS BBIITOIHATH
Pacy€Thbl U COCTABIATH AITOPUTMBI, HAXOJIUTh U IPUMEHSTH (POPMYJIbI, BIAJAETh NPAKTUYECKUMU NPUEMaMHU
reOMEeTPUYECKUX U3MEPEHUN U TIOCTPOEHUH, YNTaTh UH(OPMaIIMIO, TPEICTABICHHYIO B BUJI€ TaOJIHII,
JMarpaMM U rpaMKoB, XKHUTh B YCIOBUAX HEONPEIEIEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapakTep
Cly4ailHbIX COOBITHH.

OnHOBpEMEHHO C pacuIpeHreM chep IpUMEHEeHNs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe Bcé Ooee
BaYKHBIM CTAHOBHUTCSA MAaTEMATHUUYECKUN CTUIJIb MBIIIJICHUS, IPOSIBIISIFOIIMNCS B ONPEAEIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoiiecce n3yueHus MaTeMaTUKH B apceHal MPUEMOB U METOJIOB MBIIIJIEHUS YEJI0BEeKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCA MHAYKIMS U AENYKIUs, 0000IIeHNe U KOHKPETU3aIHs, aHaIU3 U
CUHTE3, KJ1accu(UKalms U cucTemMaTusaius, abctparupoBaHue U aHanorus. O0beKThl MaTEMaTHYECKUX
YMO3aKIIYeHUH, TPaBUIa UX KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXAHN3M JIOTHYECKUX TOCTPOCHHUH,
CHOCOOCTBYIOT BbIpaOOTKE YMEHUS (OPMYIUPOBATH, 0OOCHOBBIBATH U JOKA3bIBATh CYKJIEHUS, TEM CaMbIM
pa3BUBAIOT JIOTUYECKOE MBIIIIeHHE. Benyias poinb npuHaanexuT MaTeMaTiKe U B JOPMUPOBAHUU
QITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS M BOCIIUTAaHUN YMEHU J1eCTBOBATH 110 3aJJaHHBIM aJIFOPUTMaM,
COBEPIIIEHCTBOBAThH U3BECTHBIC M KOHCTPYUPOBATh HOBHIE. B mpoliecce pereHus 3agad — OCHOBOW y4eOHOM
JeSITeIbHOCTH Ha ypOoKaxX MaTeMaTHKU — Pa3BUBAIOTCS TaKXKe TBOPUECKAsl U MPUKIIAIHAS CTOPOHBI

MBIIIJICHUA.

OO6y4enne MaTeMaTHKe Ja€T BOZMOXKHOCTh Pa3BUBaTh Y 00yUaIOLIUXCSl TOUHYIO, PAallMOHAIBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpaTh Hauboee MOAXO0 ISAIINE I3bIKOBbIE, CAMBOJIMYECKHUE, TpaduuecKue
CPEZICTBA JUISl BBIPAKEHHUSI CYKACHUN U HATJSIHOTO UX MPECTaBICHUS.

Heo0xonnMbIM KOMIIOHEHTOM OOIIIeH KYJIbTYphl B COBPEMEHHOM TOJIKOBAaHUHM SBJIIETCS 00IIee 3HAKOMCTBO



C METO/IaMH [TO3HAHUSI ICHCTBUTEILHOCTH, TIPECTABICHHIE O PEAMETE M METOAAaX MaTeMaTHKH, UX OTIMYHN
OT METO/IOB JIPYTHX €CTECTBEHHBIX M T'YMaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUSI MAaTEeMaTHKH JUIS
peleHHs HayYHBIX U MPUKIaIHbIX 3a1a4. Takum o0pa3oM, MaTeMaTudeckoe 00pa3oBaHUE BHOCUT CBOM
BKJIa/1 B POpMHUPOBaHKE OOILEH KyIbTYphI YeJIOBEKa.

I/I3yquI/Ie MaTEMAaTHKHU TAaKXE CHOCO6CTByeT 3CTECTUYCCKOMY BOCIIUTAHUIO YCJIOBEKA, IOHMMAHUIO
KpaCOThI 1 U3AIICCTBA MATCMATUUYCCKUX paccyxc;[eHm”I, BOCIIPHUATHUIO TCOMETPUICCKUX CI)OpM, YCBOCHHIO
nacu CUMMCTpPHUH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA
[TpropuTeTHBIMU LIEIAMU 00Y4YEHUSI MaTeMaTHKeE B 5 KJIacce SIBJISIFOTCS:

— TpoJoiKeHHE (DOPMHUPOBAHKSI OCHOBHBIX MAaTEMATHYECKUX TOHITUHN (YMCII0, BEIMYUHA,
reoMeTpuueckas urypa), 00ecreqrBarOIIMX TPEEMCTBEHHOCTD U IEPCIIEKTUBHOCTh MAaTEMAaTUIECKOTO
00pa3zoBaHus 00YJAFOIITNXCS;

— pa3BUTHE UHTEIUICKTYAIBHBIX H TBOPUYECKUX CIIOCOOHOCTEH 00yUaroNmuXCs, MO3HABATEIHbHON
AKTHUBHOCTH, UCCIIEOBATEIIbCKUX YMEHUM, HHTEpPECA K U3YUYECHUIO MATEMATHKY;

— MOJBEJeHHUE 00YJAIOIIMUXCS HA TOCTYITHOM JIJIs HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U MAaTEMaTHUKHI
U OKPYXKAIOIIIET0 MHUPA;

— (dopmupoBanue (yHKIIMOHATEHON MaTeMaTHIeCKONW TPaMOTHOCTH: YMEHHUS PACIIO3HABATh
MaTEeMaTUYECKHE OOBEKTHI B PEAIbHBIX JKU3HEHHBIX CUTYAIUsAX, IPUMEHITH OCBOCHHbBIC YMEHUS JJIS
pEeLICHHS TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH MOJTYUYECHHBIE PE3YJIbTAThI U
OLICHUBATh UX HA COOTBETCTBUE NMPAKTUUYECKON CUTyallUU.

OCHOBHBIC TUHUH COACPpIKaHUA KypCa MAaTCMAaTUKU B 5 knacce — apI/I(i)MCTI/I‘IeCKaH H reomMeTpuydccKad,
KOTOPBIC PA3BHUBAKOTCA 1IAPAJJICIIbHO, KaXKJ1asd B COOTBCTCTBUHU C COOCTBEHHOH HOFHKOﬁ, OJHAaKO, HC
HC3aBHCHUMO OJHa OT I[pyTOfI, a B TECHOM KOHTAaKTE U B3aUMOJICHCTBUU. Takxe B KypcCe€ IpOUCXOONUT
3HaAKOMCTBO C 3JICMCHTaMU anre6pr,1 W OIHCATEILHON CTaTUCTHUKH.

N3yuenue apupmMeTnueckoro Mareprana HaYMHACTCS CO CUCTEMATH3alliy U Pa3BUTUSI 3HAHUH O
HATypaJbHbIX YUCIaX, IOJYYEHHBIX B HAYAJIbHOM MIKOJE. [Ipu 3TOM COBEpIIEHCTBOBAHUE BBIUUCIUTENBHON
TEXHHUKHU ¥ (OPMHUPOBAHUE HOBBIX TEOPETUUECKUX 3HAHUN COUYETACTCS C Pa3BUTHEM BBIYHCIUTEIBHON
KYJBTYPBI, B YaCTHOCTH C OOY4YEHHEM MPOCTEUIITUM TTpUEMAM TPUKUIKH U OIEHKH Pe3yIbTaTOB
BBIUMCIICHHUH.

Hpyroii KpyIHbIH OJIOK B COAEp)KaHUK apru(PMETHUECKOM TMHUU — 3TO Apoou. Hauano uzyuenus
OOBIKHOBEHHBIX U JECSITUYHBIX Apo0Oei OTHECEHO K 5 Kiaccy. DTO MEPBbBI ATal B OCBOCHUHU APOOEii, Koraa
MIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMH, TIOHATUSIMHU TeMbI. [Ipu 3TOM paccmoTpeHue
OOBIKHOBEHHBIX IPOOEii B MOTHOM 00BhEME MPEAIECTBYET U3YUCHUIO IECATUYHBIX APOOeii, 4TO
1e7Ieco00pa3HO C TOYKH 3PECHHUSI JIOTUKH U3JI0KCHHS YUCIIOBOM JIMHUH, KOT/Ia MPaBHJIa JEHCTBUM C
JECSITHYHBIMH TPOOSMU MOKHO 000CHOBATH YK€ M3BECTHBIMH aJITOPUTMAMU BHITIOTHEHUS IEHCTBUH C
OOBIKHOBEHHBIMH JIPOOSIMH. 3HAKOMCTBO C JACCATUIHBIMH JIPOOSIMH PACITUPUT BO3MOKHOCTH JIJIs1 TOHUMAaHU S
00yJaroIMMHUCS TPUKIIATHOTO TPUMEHEHHUST HOBOW 3aMMCH TIPH U3YYCHHUH JIPYTUX TIPEIMETOB U MTPH
MPaKTUYECKOM HCIIOIb30BaHUH.

[Tpu 00y4yeHNH pelIeHn0 TEKCTOBBIX 3a7a4 B 5 KJIacce UCTIOIb3YIOTCS apu(MeTndecKkue mpruéMbl pelieHusl.
TexcToBble 3a1auu, perraeMpie Mpyu 0TPaAOOTKE BHIYMUCIUTENBHBIX HABBIKOB B 5 KJlacce, pacCMaTpPUBAIOTCS
3aJla4M CJICAYIONINX BHUJIOB: 33/1a4d Ha JIBIKEHUE, HA YaCTH, HA ITOKYIIKH, Ha pabOTy U MPOU3BOAUTEIHLHOCTD,
Ha TPOIICHTHI, Ha OTHOIICHHSI U TIportopiiui. Kpome Toro, oOydaroniuecst 3HaKOMSATCS ¢ MPUEMaMHK PEIICHHUS
3a/1a4 nepedbopoM BO3MOKHBIX BAPUAHTOB, yyaTcs padoTaTh ¢ HHPOpPMAIIHEH, TPeICTaBICHHON B opMe
TaOIHI] WIIA THATPAMM.



B IIpumepHoii paboueii mporpamme nperycMoTpeHo (GopMHUPOBAHKE MPOTEACBTUYECKHIX alreOpandeckKux
IIpencTaBlIcHUN. bykBa Kak CMMBOJI HEKOTOPOT'O YKMCJIA B 3aBUCHMOCTH OT MATEMaTHYE€CKOTO KOHTEKCTa
BBOJIUTCS MOCTENIEHHO. ByKBeHHasi CUMBOJIMKA IIMPOKO MCIIONIB3YETCS TPEXKIE BCETO JJIs 3aITUCH OOLIHX
YTBEP)KACHHUH U MPEATIOKESHUN, POPMYII, B YACTHOCTHU JJISl BBIYMCIICHUS T€OMETPHUECKUX BEIUYHH, B
KAa4eCTBE «3aMECTUTEIS» YHUCIIA.

B kypce «MartemaTuku» 5 Kiacca IpeICTaBlIeHa HarlsiIHAasl TEOMETPUs, HAIIPABJICHHAs HA pa3BUTUE
00pa3HOro MBIIUIEHUS, IPOCTPAHCTBEHHOIO BOOOPAXKEHMsI, U300pa3UTEIbHBIX YMEHHUI. DTO BaXKHbIH 3Tal B
M3y4YEHUU F€OMETPUHU, KOTOPBIN OCYLIECTBIISETCS HA HAIJIAIHO-IIPAKTUYECKOM YPOBHE, OIIUPAETCS HA
Harjs1H0-00pa3Hoe MblIIIeHHEe o0yJaromuxcs. bosbias posib 0TBOANUTCS NPAKTHUECKON AEATENbHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOIeUpoBaHuio. O0yJaromuecs: 3HaKOMSTCS ¢ TeOMETPHUECKUMHE (DUrypaMu Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C UX MIPOCTEHIIMMU KOH(PUIYpaLIUsIMH, y4aTCsl U300paxkaTh UX Ha
HEJIMHOBAHHOMW M KJIETYATOW Oymare, paccMaTpUBAaIOT X MpOCTEiIne CBOMCTBa. B mpouecce u3ydenus
HarJsiIHOM reoMEeTpUH 3HaHUS, MTOJIy4YeHHbIE 00Yy4alOUIMMUCS B HAYAJIbHOW IIKOJIE, CUCTEMAaTU3UPYIOTCS U
PacCIIUPSIOTCA.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY MIIaHy B 5 KJlacce M3y4aeTcs MHTErPUPOBAHHBIN npeaMeT «MareMaTHKay, KOTOPBIH
BKJIIOYAET apu(PMETHUECKUI MaTepuall U HArJISAHYI0 T€OMETPHIO, a TAK)KE MPOIEIEBTUUECKUE CBEACHUS U3
areOpel. YUeOHBIH IJIaH Ha U3YYCHUE MATEMATHKH B 5 KJIacCe OTBOJUT HE MEHEe 5 y4eOHBIX YacoB B
Hegento, Bcero 170 yueOHBIX 4acoB.



COJAEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

HartypajbHble ynciIa U HYJIb

HarypanbHoe uncino. Psaa Hatypansabix uncen. Yucno 0. M300paxkeHne HaTypalbHbIX YUCEN TOYKaMU Ha
KOOpJAMHATHOH (4ucioBoil) mpsimoid. ITo3uionHas cucrema cuuciaeHus. Pumckas Hymepanus Kak npuMmep
HENO3ULMOHHOM cucTeMbl curcieHus. Jlecatuunas cucrtema curciaeHus. CpaBHEHHE HATYpaJlbHBIX YHCET,
CpaBHEHME HaTypalbHbIX ynceln ¢ HyléM. CriocoObl cpaBHeHUs. OKpyrileHue HaTypalbHbIX urcen. CloxeHue
HaATYpaJIbHBIX YHCEN; CBOMCTBO HYJIS MIPU CIOKEHUH. BunTaHne Kak AeHCTBHE, 00paTHOE CIOKEHHIO.

YMHOK€EHUE HaTYpAJIbHBIX YHCEN; CBOMCTBA HYJIA U €IMHULIBI IPY YMHOKEHUU. JleJeHne KaKk IeHCTBUE,
o0paTHOe yMHOXkeHHI0. KOMIOHEHTHI IeiicTBUi, cBA3b Mex 1y HuMH. [IpoBepka pe3ysbrara
apu¢meTnueckoro aencTBus. [lepemMecTurenbHOe U COYETATENILHOE CBOWCTBA (3aKOHBI) CIIOXKEHUS U
YMHOXKEHUSI, paclpe/ieIMTeIbHOE CBOMCTBO (3aKOH) YMHOKeHUs. Mcronp3oBanue OyKB 1711 0003HAYCHUS
HEM3BECTHOTO KOMITOHEHTA U 3aIICH CBOWCTB apu(METUYECKHX JACHCTBUMA. Jlenurenu u KpaTHbIE YuCIa,
pasznoxxeHue Ha MHOkUTeNU. IIpocTeie u cocraBHble uncina. [Ipusnaku nenumocrtu Ha 2, 5, 10, 3, 9. Jlenenue
¢ octaTkoM. CTeIeHb ¢ HaTypaJbHBIM [T0OKA3aTeIeM. 3alllCh YUCIIAa B BUJE CYMMBI pa3psAHbIX CIaracMbIX.

YucnoBoe BbIPAXKCHHC. Brruncienne 3Ha4eHUM YHUCIIOBBIX BLIpa)KCHI/II‘/'I; IIOPAAO0K BBIIIOJIHCHUA HeﬁCTBHﬁ.

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

Jpoou

[IpencraBnenne o aApodu Kak crocode 3amucu YacTu BennuuHbl. OOBIKHOBeHHBIE Apo0u. [IpaBuibHbIC U
HenpaBuibHble ApoOu. CMeltanHas 1po0b; NpeicTaBlIeHue CMEIIaHHON Ipo0H B BUJIE HENPABUIBHOM Jpoou
Y BBIJICJICHHE 11101 YaCTH YHCIa U3 HeMpaBUIbHOU qpoou. M300paxenue qpooeit TouKkaMu Ha YHCIIOBOM
npsmoil. OcHoBHOE cBo¥icTBO npodu. Cokparenue qpodeit. [IpuBenenue qpodu kK HOBOMY 3HaMEHATEIIIO.
CpaBuenue npob6eii. CiioxeHue u BbIUUTaHHUE IpoOeid. Y MHOKEHHE U JIeTieHue Apo0eit; B3auMHO-00paTHBIE
napoOu. HaxoxieHue yacTu 1es0ro U 1eJoro no ero yactu. [lecarnynas 3anuck 1pobei. IlpeacraBnenue
JECSITUUHON IpoOH B BUIe OOBIKHOBEHHOM. 300paskeHne necaTHYHbIX 1po0eil TOUKaMu Ha YUCIIOBOM
npsmoil. CpaBHEHHE IECATHUHBIX IpoOel. Apudmernyecknue AeUCTBUS C JeCATUUHBIMU IPOOsSIMHU.
OxpyrieHue AecITUYHBIX Apo0ei.

Pemenne TeKCTOBBIX 3aJa4

Pemenne TekcTOBBIX 3a/1a4 apupmMeTHUECKUM criocoOoM. Perienne noruueckux 3agad. Perenue 3anau
nepebopoM BceX BO3MOXKHBIX BapUaHTOB. Mcronb30BaHMe IpU PELICHUH 3a/1a4 TabauIl U cxeM. Pemenue
3a]1a4, COJIEPKALUX 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYUHBI: CKOPOCTb, BPEMS, pACCTOSIHUE; 1I€HA,
KOJINYECTBO, CTOUMOCTh. EMHHUIIBI n3MepeHus: Macchl, 00bEMa, LIEHBI; PACCTOSHUS, BPEMEHU, CKOPOCTH.

CBs3b MCXKAY CAUHHULIAMU U3MCPCHUA Ka)XIol BeJIUYHHBI. PelieHne oCHOBHBIX 3a1a4 Ha I[pO6I/I.
Hpe,Z[CTaBJIeHI/IC JaHHBIX B BUC Ta6J'II/II_I, CTOJI0YATHIX AuarpamMmm.

Haruasanas reomerpus

Harnsanele npencrasieHus o purypax Ha INIOCKOCTH: TOYKa, IpsAMasi, OTPE30K, JIyd, yroi, JoOMaHasi,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KpyT. YTroil. IIpsmMoi, OCTpslid, TyloW U pa3BEPHYTHIN yIuibl. JUIMHA OTpe3Ka,
METPUYECKNE €UHUILIBI IIUHBL. /[11MHa JIOMaHOH, IEpUMETP MHOTOYTOJIbHUKA. VI3MepeHre 1 ocTpoeHue
YTJI0OB € MMOMOLIBIO TpaHcnopTrpa. Harnsauele npencraBieHns o GUrypax Ha mioCKOCTU: MHOTOYTOJIbHUK;
NPSMOYTOJIBHUK, KBaJpaT; TPEYTOJIbHUK, O paBeHCTBe (puryp. M3o0pakenue puryp, B TOM ducie Ha
kieryatoit Oymare. [loctpoeHne koHpUrypanuid U3 4acTel NpIMoii, OKpPY>KHOCTH Ha HETMHOBAHHOU U
kieryatoit Oymare. Mcrnonbp3oBanue CBOMCTB CTOPOH M YIJIOB MPSMOYTOJIbHUKA, KBajapata. [lmomans



NPSIMOYTOJIbHUKA U MHOTOYT'OJIbHUKOB, COCTaBJICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM YHCIe QUTYD,
n300pak€HHBIX Ha KieT4aTol Oymare. Equnuiel n3Mepenus miomaau. HarnsaHsle npenctaBieHus o
MPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJbHBIN NapajieNenunes, Kyo, MHOrorpanauku. M3o0paxenue
MPOCTEUIINX MHOTOTPaHHUKOB. Pa3BépTku KyOa u napamnenenunena. Cozganue Mojeneii MHOrOrpaHHUKOB
(u3 Oymaru, IpOBOJIOKH, IIIACTUIMHA U JIp.). O0BEM NpsAMOYTOJIbHOTO Napaiesenunena, Kyoa. EquHuib
u3MepeHus oobéma.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO TipeaMeTa «MaTeMaTukay XapakTepu3yrTCs:

IIaTpuoTHYecKkoe BOCIUTAHME:

MPOSIBIICHUEM MHTEpPECA K MPOIIOMY U HACTOAIIEMY POCCUMCKON MaTEMAaTUKH, IEHHOCTHBIM OTHOIIIEHUEM
K JJOCTH>XKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaT€MAaTUYECKOW MIKOJIbI, K HCIIOJIb30BAHUIO ATUX
JTOCTHKCHHH B IPYTUX HAayKaxX M MPUKIAIHBIX cepax.

I'paxnaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBHIO K BBIITOJIHEHUIO 00SI3aHHOCTEH TpaskJaHIHA ¥ PEATU3AIHH €ro TIPaB, MPEICTABICHHEM O
MaTEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUIHBIX CTPYKTYP, ABJICHUH, TPOLIEAYDP TPAKIAHCKOTO
oOmecTBa (BEIOOPHI, ONIPOCHI | TIP.);

TOTOBHOCTBIO K 00CY)KICHUIO STHYECKHUX TPOOIIeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM
JOCTUKCHUI HayKH, OCO3HAHUEM BOXKHOCTH MOPAITLHO-ITUYCCKUX MPUHIIUIIOB B ICITEILHOCTH YIEHOTO.

TpynoBoe BocnuTaHue:

yCTaHOBKOﬁ Ha aKTUBHOC Y4aCTHEC B PCHICHUHN NPAKTUYICCKUX 3a1a4d MaTeMaTHIEeCKON HaIpaBJICHHOCTH,
OCO3HAaHHEM Ba)KHOCTU MaT€MaTU4YECKOro 00pa30BaHus Ha NPOTSHKEHUU BCEH JKM3HU JIJISl YCIIEIIHON
po¢eCCHOHATILHOM 1eATEILHOCTH U Pa3BUTHEM HEOOXOJUMbIX YMEHUI; 0CO3HaHHBIM BBIOOPOM U
IMOCTPOCHUCM HHIIHBHI[y&JIBHOﬁ TPACKTOPUU 06pa3013aH1/1$1 " )KU3HCHHBIX IIJIAHOB C y‘-IéTOM JIMYHBIX
HMHTEPECOB U 00ILIECTBEHHBIX TOTPEOHOCTEM.

IcTeTnYecKoe BOCIIUTAHUE:,
CIOCOOHOCTBIO K AMOILIMOHATBHOMY U ACTETUYECKOMY BOCTIPUATHIO MaTEMAaTHYECKUX 00BEKTOB, 3a/1a4,
peuIeHu, pacCyKICHNI; YMEHHUIO BUJIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

HEHHOCTI/I HAYYHOI'O INO3HAHUSA:

OpHeHTaHHCP’I B JACATCIBHOCTH HAa COBPCMCHHYIO CUCTEMY HAaYUHBIX HpeI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTSX pa3BHUTHUA YCJIOBCKA, IPUPOIAbI U O6HI€CTBa, IMOHHMMAaHHUEM MaTeMaTHIeCKOM HAYKH KakK
C(l)epbl YeJI0BEYECKON ACATCIIBHOCTH, OTAaIlOB eé Pa3BUTHA U 3BHAYUMOCTH JJId Pa3BUTUS HUBUIIA3AlNN,
OBJIQJICHUEM S3BIKOM MaTEMaTHKU U MaTEMaTHYECKOM KyHBTypOﬁ KaK CpCACTBOM IIO3HAHU MHUPA;
OBJIaICHUEM HpOCTCfIHIPIMH HaBBIKAMH HCCJIEIOBATCILCKOM eI TCIILHOCTH.

duznyeckoe BocnuTanue, GopmMupoBaHue KyJbTYPbl 310POBbSi H IMOIMOHAJIBHOI0 0JIarONOy4usi:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUYECKNE 3HAHUS B MHTEPECAX CBOETO 37J0POBbs, BEIEHUS 3/I0POBOTO
o0pa3a ’KHU3HM (370pOBOE MUTAHKE, COATAHCUPOBAHHBINA PEXKUM 3aHATUI U OTIbIXA, PeryispHas pusnyeckas
aKTUBHOCTH); C(hOPMHPOBAHHOCTHIO HaBbIKa pedIeKCcuu, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO e
IIpaBa JAPYyroro 4ejaoBeKa.

IKOJIOTHYECKOe BOCIIUTAHHUE:

OpHUEHTaIel Ha MPUMEHEHNEe MaTeMaTHUYEeCKUX 3HAHUH JIJIsl peIlieHus 3a/1a4 B 00JIaCTH COXPAHHOCTHU
OKpY>KaroIlen cpe/ibl, IIIaHUPOBAHUS MOCTYINKOB U OLIEHKH X BO3MOKHBIX MOCIEACTBHUI IS OKpYXKarolIeH
Cpezbl; OCO3HAHUEM INI00AIBHOI0 XapaKTepa HIKOJOTHUECKUX MPOOJIEM U ITyTel UX peIIeHus.

JIn4HOCTHBIE pPe3y/IbTaThl, 00eCTeYUBAIOIINE AJANTANHIO 00YYAKIIEr0cs K M3MEHAIOIIUMCSI
YCJOBHSIM COUMAJBLHOM M MPUPOJIHOM CpPebl:

TOTOBHOCTBIO K JICCTBUSAM B YCJIOBHUSIX HEONPEAEIEHHOCTH, IMOBBILICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
4yepe3 MPAKTHIECKYIO JIEATeTbHOCTh, B TOM YHCJIE YMEHHE YIUThCS Y IPYTUX JIFOJCH, MPpUoOpeTaTh B
COBMECTHOM AEATEIbHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETEHLIMU U3 OIIbITA JPYTUX;

HEO0OXOIMMOCTHIO B (DOPMUPOBAHNHN HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIUPOBATH UEH, TIOHSTHS,
TUMOTE3bI 00 00BEKTaX U SBICHUSIX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABATH JIE(UIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, MIJIAHUPOBATH CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAINIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIHIO KaK BBI30B,
TpeOYIOLINI KOHTPMEp, KOPPEKTUPOBATH IPUHUMAEMbIE PEIIEHUS U JeHCTBUS, POPMYIUPOBATh U OLICHUBATD
PHUCKH U TIOCIEACTBHS, (POPMHUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

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

1) Ynusepcanvuvle noznasamenvusle deticmaus obecneyusarom Gopmuposanue 6a308bix KOCHUMUBHBIX
npoyeccos ooyuarowuxcs (0ceoenue Memoo08 NOHAHUSL OKPYICAIOUWE20 MUPA,; NPUMEHEHUE T0SULEeCKUX,
ucce008amenbCKux onepayuil, ymeHutl pabomams ¢ uHgopmayueti).

Ba3oBble JJornueckue aeicTBu:

— BBIIBJIATH U XapaKTCPHU30BaATb CYIICCTBCHHBIC ITPU3HAKH MATEMATHUYCCKUX O6’beKTOB, HOHHTHﬁ,
OTHOIIICHUH MCKAY IOHATUAMU,

— q)OpMy.]'II/IpOBaTB OIpCaACIICHUA HOHHTHﬁ; YCTaHaBJIMBATb CYHJGCTBGHHLIIZ IIPpU3HAK KJ'IaCCI/I(l)I/IKaHI/II/I,
OCHOBAaHMUA OJIA O606H_[CHI/IH " CpaBHCHH:A, KPUTCPHUH IIPOBOJUMOI'O aHAJIN34,

— BOCIIpUHHUMATD, (I)OpMYJ'II/IpOBaTB n Hp606paSOBBIBaTB CYKACHUA: YTBCPAUTCIBbHBIC U
OTPHULATCIIbHBIC, CANHUYHBIC, YaCTHBIC U O6H.[I/Ie;

— YCJOBHBIC; BBISBJIATH MATEMATUUICCKNUEC 3aKOHOMEPHOCTHU, B3AUMOCBA3H U IIPOTUBOPCHUS B (1)aKTaX,
JaHHBIX, Ha6J'IIO,Z[CHI/I$IX N YTBCPIKACHUAX,

— HIpeajiaratb KpUTCpruHn IJIs1 BBISABICHUA SaKOHOMepHOCTCﬁ n HpOTHBOpC‘{HI;’I;

— JACJIaTb BbIBOJALI C UCITIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U HHAYKTUBHBIX
YMO38.KJHO‘ICHI/II7I, y'MOBaKJ'II-OLICHI/Iﬁ 1O aHAJIOTHUH,

— pa30upaTh A0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (IIpsIMbIE 1 OT MPOTUBHOTO), IPOBOAUTH
CaMOCTOSITENIbHO HECIIOKHBIE 10Ka3aTeNIbCTBA MaTeMaTUYeCKUX (paKTOB, BBICTPAUBATh apryMEHTAIHIO,
IPUBOJUTH IIPUMEPBI U KOHTPIIPUMEPBI;

— 000CHOBBIBaTh COOCTBEHHBIE PACCYKJCHHSI; BEIOUPATh CIIOCO0 pelieHus yueOHOH 3a1a4un
(cpaBHMBATh HECKOJIBKO BApPMAHTOB PELICHUS, BBIOMPATh Haubosee MoAXoIAUINi ¢ yuéToM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ncciaenoBarebcKue AeiicTBUSA:

— HMCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCHG}IOB&TGJ’IBCKI/Iﬁ HHCTPYMCHT IIO3HAHUSA;

— (dopmynupoBaTh BOIIPOCHI, (PUKCUPYIOIIHME TPOTUBOPEUHNE, MPOOIEMY, CAMOCTOSITEILHO
yCTaHaBJIMBATh UCKOMOE U JJaHHOE, POPMHUPOBATH TUIIOTE3Y,

— apryMCHTUPOBATH CBOIO MO3UINIO, MHCHUC,

— TPOBOIUTH IO CAMOCTOATEIHLHO COCTABIIEHHOMY TIJIAHY HECJIOKHBINM AKCIIEPUMEHT, HEOOIbIIIOE
HCCIIEIOBAaHHE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHIEeCKOTO 00BEKTa, 3aBHCUMOCTEH 0OBEKTOB
MEXIy COOOM;

— CaMOCTOSITENIbHO GOpMYyITUPOBATH 0000IIEHNUS M BBIBOBI IO Pe3yJbTaTaM MPOBEAEHHOTO
HaOJFOZICHUS, MICCIIEIOBAHUSI, OIIEHUBATH JIOCTOBEPHOCTD MOYYCHHBIX PE3YJIbTATOB, BEIBOJOB H
00001IeHHIT; TPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE TIPOIIECCa, a TAK)KE BBIABUTATH MIPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.



Patora ¢ undopmaumeii:

— BBISBJISITH HEAOCTATOYHOCTh U U30BITOYHOCTh HH(OPMAITUH, TAHHBIX, HEOOXOIUMBIX JIJISl PEIICHUS
3aa4y;

— BBIOMpATh, AaHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATh MH(YOPMAIUIO pa3IMUHbIX
BUOB U (pOPM IPEICTABICHHUS;

— BbIOMpaTh popMy IpencTaBiIeHHs] HHPOPMAIMK U WLTIOCTPUPOBATH pelllaeMble 3a/1a4i CXEMaMH,
JuarpaMmMamu, HHOM rpauKoi U uX KOMOUHAIUSIMU;

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

2) Vuueepcanvhvie KOMMYHUKaAmMueHbwle Oelicmaus 0becnedusaom c@hopmupo8aHHoCms COYUATLHBIX
HABbIKO8 00Y4aAIOUWUXCAL.

Oo01menne:
— BOCHPUHUMATH U POPMYITUPOBATEH CYKACHHS B COOTBETCTBUHU C YCIOBHSIMH U LEISIMH OOILICHUS;

— SICHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOIO TOYKY 3PCHHA B YCTHBIX U TMCbMCHHBIX TCKCTAaX, 1aBATh
MOSICHCHUA 110 X004y PCIICHUS 3aa9U, KOMMCHTHPOBATDH HOJ'IyLIeHHHﬁ pe3yibTar; B X0AC O6cy)K,I[€HI/I$I
3a1aBaTb BOIIPOCHI IO CYHICCTBY O6CY)KI[3.€MOI71 TCMBI, HpO6JICMBI, pemaeMoﬁ 3aJa4l, BBICKA3bIBATb
HACH, HAICJICHHLIC HA ITOMCK PCIICHUS;

— COIIOCTAaBJIAITh CBOU CYXKJCHUS C CYXKIACHUAMU JPYI'UX YUACTHHUKOB JIxajiora, O6Hﬂpy>KI/IBaTB
pas3iinuuc u CXoaACTBO HOSHHHﬁ;

— B KOPPEKTHOH Gopme GopMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,
— MPEICTABISATh PE3YJIbTATHI PEIICHUS 33]]a4H, SKCIIEPUMEHTA, UCCIIEOBAHUs, TPOCKTA;

— CaMOCTOSITEIHHO BRIOUpATh (hOpMAT BRICTYIUICHUS C YUETOM 3a7a4 MPE3EHTAIIUU U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHun4ecTBo:

— IMOHUMATh U HUCIIOJIB30BaTh NPCUMYIICCTBA KOMaHI[HOfI n HHI[HBI/I]IYEU'IBHOIZ pa60Tr,1 IIpH pCUICHUHA
y‘~I€6HI)IX MaAaTEMaTUYCCKUX 3aJa4,

— MNPUHHUMATh LCJIb COBMECTHOM ACATCIIbHOCTH, IIJIAHUPOBATH OpTraHU3allUuI0 COBMECTHOM pa6OTBI,
pacipeaciiaTb BUIABI pa60T, A0roBapuBaTbCA, O6CY)K,Z[8.TB mponecc u pe3yjabTaTt pa6OTH;

— 0000111aTh MHEHUS HECKOJIBKMX JIFOJIeH; y4acTBOBATh B IPYMIIOBBIX (opMax paboTsl (00CyKaAeHuU,
00OMEH MHEHHMSIMH, MO3TOBBIE IITYPMBI U JP.);

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

— OLIEHMBATh Ka4eCTBO CBOETO BKJIJa B OOIIMNA MPOAYKT IO KPUTEPUAM, cHOpMYyTUPOBAHHBIM
y4aCTHUKaMU B3aMMOJEHCTBHUS.

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

Camoopranmn3anus:

— CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH, AJITOPUTM PEILIeHuUs 3aJaul (WM €ro 4acTh), BRIOUPATh CrIoco0
pelIeHns ¢ y4TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(pOpMaIUH.



CaMOKOHTPOJIb:

— BJIAJIETh CITOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TIPOIIECcCca U PE3yiIbTaTa PEIICHUS
MaTeMaTHUUYeCKOM 3a/1auu;

— TMPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPHU PENICHUH 3a/1a4l, BHOCUTh KOPPEKTHUBEI B
JESTEIIbHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAHACHHBIX OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3yIbTaTa ACSITCILHOCTH MOCTABICHHON LIETH U YCIOBUSAM, OOBSICHSTH
MPUYUHBI JOCTHKEHUS UM HEIOCTHKEHUS 11eJId, HAXOAUTh OIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

Yucyia 1 BBIYUCICHUSA
[ToruMaTh 1 IPaBUIILHO YIOTPEOISATh TEPMUHBI, CBSI3aHHBIC C HATYpPAIbHBIMH YHUCIIaMU, OOBIKHOBEHHBIMU
U JCCATUYHBIMH JIPOOSMH.

CpaBHUBATH U YIOPSAIOYMBATH HATYpaJIbHbIE YUCIIA, CPABHUBATH B MMPOCTEHIIINX CIIy4asiX OOBIKHOBEHHBIE
IpoOH, TECITUIHBIC APOOH.

CoOTHOCUTH TOUKY HAa KOOPAMHATHOM (YMCIIOBOI) IPSIMON C COOTBETCTBYIOLLIUM €1 YMCIIOM U U300pakaTh
HaTypaJbHbIE YKMCIa TOYKAMU Ha KOOPAMHATHOHN (YMCI0BOI) IPSAMOIA.

BrimonsaTe apupmMeTnueckre eiCcTBUS C HAaTYpaJbHBIMU YUCIIAMH, C OOBIKHOBEHHBIMH APOOSMH B
IIPOCTEUILNX CIIyYasiX.

BbInonHATE IPOBEPKY, IPUKUIKY PE3YJIHTATA BHIYUCICHUN.
OxpyrisTh HaTypajibHbIEC YHUCIIA.

PerieHne TeKCTOBBIX 33724
Pemath TekcTOBBIC 32124 apU(HMETHICCKIM CIIOCOOOM H C TIOMOIIBIO OPTaHU30BAHHOTO KOHEYHOTO
nepedopa BceX BO3ZMOXKHBIX BAPUAHTOB.

Pemate 3aaa4yu, COACPIKAIINEC 3aBUCUMOCTH, CBA3BIBAIOIINE BEIMUUHBI: CKOPOCTh, BPEM:, paCCTOSAHHUC,
OEeHa, KOJIM4YE€CTBO, CTOUMOCTbD.

Hcnonn3oBaTh KpaTKuEC 3a1incCu, CXEMbI, Ta6J'II/IHI>I, 0003HaYCHUS IIpu pCIICHUMA 3aJ1a4.

IToap30BaThC OCHOBHBIMU CAMHHUIaMHU U3MCPCHUA: HCHBI, MACChl; PaCCTOAHUSA, BDEMCHH, CKOPOCTH,
BbIPpAXKATh OJHU €CAVMHUIBI BEJIN- YAHBI YCPE3 APYTHUC.

I/I3BJ'ICK8.TB, AHAJIN3UPOBATH, OUCHNUBATDH I/IHCI)OpMaI_II/IIO, MNpEACTaBJICHHYIO B Ta6J'II/II_Ie, Ha CTOJ0YaTOM
AuarpaMme, HHTCpIpECTUPOBATH ITPEACTABIICHHBIC TAHHBIC, UCITIOJIBb30BATh JAHHBIC ITPU PCHICHUH 3a1a4.

Harasanas reomMeTpust

[Tonp30BaThCsa reOMETPHUUECKUMHE MOHIATUSMU: TOUKA, IPsSMasi, OTPE30K, JIyd, YToJl, MHOTOyTOJbHHUK,
OKPY>XKHOCTB, KPYT.

[IpuBoaUTH MpUMEPHI 00BEKTOB OKPYKAIOIIET0 MUPA, UMEIOIINX (OPMY U3YUEHHBIX T€OMETPUYECKUX
¢buryp.

Hcnonp30BaTh TEPMUHONIOTHIO, CBSI3aHHYIO C YTJIaMU: BEPIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMHU: YTOJI,
BEpIINHA, CTOPOHA, AUArOHANb; C OKPYKHOCTBIO: pajinyc, IUaMETp, LIEHTP.

N3006pakaTh U3y4eHHbIE TeOMeTpUUYecKie (GUTYPHI Ha HEIMHOBAHHOW U KJIeTYaTON Oymare ¢ OMOILBIO
LUPKYIIS U THHEHKH.

HaxoauTe A7MHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IIOMOIIbIO TMHEWKH, CTPOUTH OTPE3KH
3aJJaHHOH JUIMHBI, CTPOUTH OKPY>KHOCTh 3a/IaHHOTO pajnyca.

Hcnonp30BaTh CBOWCTBA CTOPOH U YIJIOB IIPSIMOYT'OJIBHUKA, KBaJApaTa sl UX IIOCTPOEHUS, BBIYMCIICHUS



TJIOMIAIN U TIEPUMETPA.

Bbruncnare nepumerTp M Iiomaas KBajapara, npsMoyrojibHUKa, (GUTyp, COCTaBICHHBIX U3
MIPSIMOYTOJIBHUKOB, B TOM uHnciie GUryp, H300paKEHHBIX Ha KJIeTYaTol Oymare.

IToap30BaThCSI OCHOBHBIMU MCTPUUCCKUMHU CAMHUIAMU U3MCPCHUA AJIMHBI, IUIOAAW, BBIpAKaTh O JHU
CAMHUIBI BEJIIMYHNHBI YEPE3 APYTHUC.

Pacno3naBare mapaiienenumnes, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO TpaHb, U3MEPEHUS;
HAXO/UTh U3MEPEHHS Napajliesienunesa, Kyoa.

Bbrunciste 00bEM Ky0a, napajuienenumnesia rno 3aJaHHbIM H3MEPEHHSIM, IT0JIb30BATHCS SANHUIIAMHE
u3MepeHus oobéMa.

PemnraTtes HecmoXHEBIE 3aaa4u Ha UBMCPECHUEC I'COMECTPHUYCCKUX BECJIIMYMH B ITPAKTUYCCKUX CUTYaAlUAX.



TEMATHYECKOE IIJIAHUPOBAHHUE

Ne | HanmeHoBaHMe pa3ie/10B H TeM NPOrPpaMMBbl KoanuectBo yacos Jara Buasl nesiTeIbHOCTH Buael, popmbl | DiIeKTPOHHBIE
n/n H3Y4eHHs KOHTPOJIS (mudpossbie)
BCEr0 | KOHTPOJIbHBIE | MPAKTHYECKHE o6pasoBaTenbHbIe
padoTsl padoTsI pecypest
Pa3zgen 1. HarypaiabHble yncia. JleficTBUSI ¢ HATYPAJIbHBIMHM YHCJIAMHA
1.1. | decsitnunas cucrema cuuciaerus. HatypansHoe ducio. 3 0 0 YuraTh, 3aIKCHIBATh, CPABHUBATH HATypaIbHbIC YHCIIA; IPEAIAraTh U VYeruslit onpoc; | POII
Psn HaTypanbHbIX yncen. Yucio 0 00CyXxaaTh CoCOObI YOPSAA0UMBAHHS YHCEIT;
1.2. | HarypasnbHble urciia Ha KOOPAUHATHO MPSAMOii. 7 0 0 YuTaTh, 3aMHCHIBATH, CDABHUBATH HATYPAIbHbIC YHCIIA; MPEATAraTh U Vernsiit onpoc; | POII
CpaBHeHHeE, OKPYTJIEHIE HAaTYpaIbHBIX YHCE 00CYKIaTh CIIOCOOBI YIIOPSIOYHBAHUS YHCE;
1.3. | Apudmernueckue JHCTBUS ¢ HATYPAIBHBIME YHCIAMH. | 8 1 0 BrinonusaTs apupmMeTnueckue ASHCTBHS ¢ HATYPaIbHBIMU YHCIAMH, KourponpHast POII
CBolicTBa HyJIs IPH CIIOXKEHUU U YMHOKEHHH, CBOHCTBA BBIUHCIIATH 3HAUEHHS YUCIOBBIX BBIPAXKEHUI CO cCKoOKaMH H 6e3 CKOOOK; pabora;
€IMHHULBI IPU yMHOJKEHUH. Pelnenne TeKCTOBBIX 3a1a
1.4. | TlepemecTuTebHOE H COYETATENILHOE CBOHCTBA 5 0 0 BrInonHaTE apupMeTHIecKne IeHCTBHS ¢ HATypaIbHBIMU YHCIIAMH, Vernsiit onpoc; | POII
CIIOXKEHUS X YMHOXKEHHUSI, PacIpeieIUTeNbHOe CBOHCTBO BBIYHCIIATE 3HAUCHHS YUCIIOBBIX BEIPOXKEHHUH CO CKOOKaMH 1 6e3 CKOOOK;
YMHO)XEHHS OTHOCHTENBHO ClIOKeHUs. Pemenne
TEKCTOBBIX 3a/1ad
1.5. | Jlenurenu u KpaTHbIe YHCITa, PA3IOKEHHE YHCIIA HA 9 0 0 DopMyIMpPOBaTh OIPEETCHHS IETUTENS H KPAaTHOTO, HA3bIBATh IEIHTENH U ITuceMeHHBIiT POIII
MuOoxuTen. [IpocTsie 1 coctaBHble yncia. [Ipu3nakn KpaTHbIE YHCIIa; PACIO3HABATh MPOCThIE H COCTABHBIE UHCIa; HOPMYIHPOBATh U | KOHTPOJIb;
nenaMocTH Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM. MPUMEHATh MPU3HAKU JETUMOCTH Ha 2, 3, 5, 9, 10; IpUMEHSTh aJropuT™
Pemenne TeKCTOBBIX 3a7a4 Pas3oXKEHNsT YUCITa Ha IPOCThIE MHOKHUTEIH; HAXOUTh OCTATKH OT JCJICHHS U
HEIOJHOe YaCTHOE;
1.6. | Cremnens ¢ HaTypaJbHBIM TTOKa3aTeleM. Pemenne 2 0 0 3anuchIBaTh NPOU3BENICHNE B BUJIE CTEIICHH, YUTATh CTETICHH, HICIIOJIb30BaTh ITuceMeHHBIiT POII
TEKCTOBBIX 3a/1ad TepMUHOJIOTHIO (OCHOBAHHE, T0KA3aTeNb), BBIYUCIISTH 3HAUCHNUS CTEIICHEl; KOHTpOJIb;
1.7. | Yucnosble BEIpaXeHHs; IIOPSIIOK AeicTBHiL. Pemenne 9 0 0 HcenenoBath 4iCIOBbIE 3aKOHOMEPHOCTH, BBIIBUTaTh 1 0OOCHOBBIBATD KonTtposbHas POII
TEKCTOBBIX 3a/1ad TUNOTE3bl, QOpMyIHpoBaTh 0000IIEHUS U BBIBOBI 110 Pe3yIbTaTaM pabora;
MPOBEIEHHOTO UCCIIEIOBAHNS;
Uroro no paszeny: 43
Pa3pen 2. Harunsinast reomerpusi. IMHUM HA MUI0CKOCTH
2.1. | Touka, npsimMasi, OTPE30K, Jyu. Jlomanas. U3mepenue 10 1 1 Pacrnio3zHaBath Ha yepTexax, pUCyHKaX, OMMCHIBATh, UCHIOJb3YsI IpakTuyeckas POIII
JUIMHBI OTPe3Ka, MeTPUUYECKUE €HHUIBI ITHHBI TEPMUHOJIOTHIO, ¥ H300paXkaTh ¢ IIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB: TOUKY, | paboTa;
IPSIMYIO0, OTPE30K, JTy4, YT, IOMaHYI0, OKPYXKHOCTb;
2.2. | OxpyxHoCTb 1 Kpyr. IIpakTideckast 1 0 1 HN300paxarh KOHQUIypaIui FTeOMETPHIECKUX (QUTYp U3 OTPE3KOB, IMpakTnueckas POII
pabora«IlocTpoenue yzopa u3 OKpY>KHOCTEH, MX YacTeil Ha HEIMHOBAaHHOM U KJleT4aToi Oymare; npejuiarats, | pabora;
OKpY’KHOCTEI» OIMCHIBATH U 00CYKATh CIIOCOOBI, AITOPHTMEI TIOCTPOCHHS;
2.3. | Yrom. IIpsiMOii, OCTPBIit, TYIOI 1 pa3BEPHYTHIil YIIbI. 1 0 1 Hcnonp30Bath IMHEHKY U TPAHCTIOPTUP KaK MHCTPYMEHTBI 171 IIOCTPOCHUS U IpaxkTuyeckas PO
HW3mepenue yriaos. [Ipaktudeckas pabora «IlocTpoenue U3MEPEHHUS: U3MEPATH JIUHY OT Pe3Ka, BEIUIHHY YINa; CTPOUTH OTPE30K paborta;
YLIIOBY 3a/IaHHOH JUIHHEL, yTOJ, 33JaHHON BEIMYMNHBI; OTKJIAIbIBATh MUPKYJIEM PAaBHBIC
OTPE3KH, CTPOUTH OKPYXKHOCTh 3aJJaHHOTO Pajnyca;




Hroro no pazaeny:

Pa3gen 3. OGbIKHOBEHHbIE APOOH
3.1. | dpoOs. [IpaBmibsHsie 1 HenpaBmibHbIe 1podu. OcHoBHOE | 12 Yurath U 3alUCHIBaTh, CPAaBHUBATh OOBIKHOBEHHBIE POOH, MpeyIaraTh, KouTtpospHas POII
CBOICTBO IpodH 000CHOBBIBATh U 00CYXkIaTh CIIOCOOB! YIIOPSI0UMBAHUS APOOLi; paborta;
3.2. | CpaBHenue apobeit 4 H300paxath 0OBIKHOBEHHBIE JPOOH TOUKAMHU Ha KOOPAHHATHOM MPSIMOI; CamooreHka ¢ POII
HCIOJIB30BaTh KOOPAHHATHYIO MPSIMYIO [UIs CPaBHEHUs Ipo0eit; HCIOJIb30BAHHEM
OneHoyHOro
JICTAY,
3.3. | CnoxeHune 1 BEIYHTAHHE OOBIKHOBEHHBIX JIPOOEii. 9 DopMyIMpPOBATh, 3aAMKUCHIBATH C TOMOLIBI OYKB OCHOBHOE CBOICTBO TectupoBanue; POII
CwmemanHas 1po0b. PenieHne TEKCTOBBIX 3371ad, 0OBIKHOBEHHOM JIPOOH; CIIOIB30BAaTh OCHOBHOE CBOWCTBO JPO0H st
COZIepIKaIIUX IPOOH COKpaleHus Ipobeii U pUBEICHHS JPOOH K HOBOMY 3HAMEHATEIIO,
3.4. | YMHOXeHWE ¥ JIeieHre OOBIKHOBEHHBIX IPO0eit; 16 BeInonHsaTh apudmeTnyeckue AeHCTBHS ¢ 00BIKHOBEHHBIMH JAPO0SIMHU; KonTtpospHas POII
B3aMHO-00paTHbIE 1podu. Perienue TeKCToBbIX 3a1a4, MPUMEHSATh CBOMCTBA apu(METUYECKUX ICUCTBUM 11 pallMOHAIN3ALHN pabora;
coziepKalux apoou BBIYMCIICHUH;
3.5. | OcHoBHBIE 33124l HA IPOOH 4 BhINONHATD NPUKKUAKY M OLIEHKY Pe3yJibTaTa BHIYMCICHUHN; IpejiaraTh u CaMooIIeHKa ¢ POII
MPUMEHSATh IPHEMBI TIPOBEPKH BBIYUCICHHUI; HCIIOJIb30BAHUEM
OneHoyHoro
JICTAY,
3.6. | [IpumeHeHue OYKB 115 3aMMCH MATEMATHIECKUX 3 DopMyITMPOBATh, 3aMMCHIBATH C TOMOIIBI OYKB OCHOBHOE CBOICTBO TecTupoBaHue; PoOII
BBIPKCHUHN U MTPEJUIOKEHHI 0OBIKHOBEHHOM JJPOOH; UCIOIb30BAaTh OCHOBHOE CBOWCTBO JAPO0H st
COKpaIeHus 1pobel i IpuBeIeHNs JpoOH K HOBOMY 3HAMEHATEIIO;
Hroro o pazaeny: 48
Pasnen 4. Harusiinasi reomeTpusi. MHOroyroJibHUKH
4.1. | MuoroyronbHUKH. YeTbIpEXYTONbHIK, IPIMOYTONBHAUK, | 5 OmuchIBaTh, NCIONB3YS TEPMHHOIOTHIO, H300paXKaTh ¢ MOMOIIBIO YepTEXHBIX | [IpakTndeckas POII
kBazpart. [Ipaktuueckas pabora «Iloctpoenue HHCTPYMEHTOB U OT PYKH, MOJIEIMPOBATH U3 OyMaru MHOTOYTOJIbHUKH; pabora;
MPSIMOYTOJIbHYUKA C 33JaHHBIMI CTOPOHAMHU Ha
HEJIMHOBAaHHOH Oymare
4.2. | TpeyronbHUK 2 TpuBoaMTH MPUMEPHI 0OBEKTOB PEATHHOTO MHUPA, HMEIOIINX (HOpMy CamoorieHKa ¢ POII
MHOTOYTOJIBHHKA, MPSIMOYTOJIbHUKA, KBaJpaTa, TPEYroJIbHHKA, OLIEHUBATh HX HCIIOJIb30BAHUEMK
JIMHEWHBIE Pa3MepBl; OIEeHOYHOTO
JIHCTaY,
4.3. | TInowa/as U IEpUMETP NPSMOYTOIBHAKA U 3 HccnenoBaTh cBOlCTBA NIPSIMOYTONBHHKA, KBapaTa IyTEM SKCIIEPHMEHTA, KonTtposnpHas PoII
MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 MIPSIMOYTOJIbHUKOB, HaOJF0ICHNUS, I3MEPEHNUS, MOICITUPOBAHNUS; CDABHUBATH CBOIMCTBA KBaipaTa i pabora;
eIMHALBI Iomany. [lepuMeTp MHOTOYroJIbHIKa TPSIMOYTONIbHHKA;
Hroro 1o pazaeny: 10

Pa3zn

es1 5. JlecaTHuHbIe APOOH




5.1. | decsaTuunas 3anuck apobei. 9 TpencraBnsaTe qecsATHYHYIO APOOb B BUJE OOBIKHOBEHHOI, YUTATh U CaMooI1IeHKa ¢ POIII
3aMICHIBATh, CPABHUBATH ACCSATHYHbIC APOOH, peAIaraTb, 000CHOBBIBATE U HCHOIB30BAHUEMK
00CyKIaTh CIIOCOObI YIOPSAIOYMBAHHUS JECATUYHBIX APOOCH; OneHouHOro
H300paxats fecaTHIHbIE JPOOH TOUKaMU Ha KOOPAUHATHOH MPsAMOIf; JHCTaY;

BBISBIATH CXOACTBA H PA3IHYMS [IPABHII apH(PMETHISCKUX NeHCTBHIT ¢
HATypaIbHBIMU YUCIAMH U IECATHYHBIMH JPOOSIMHU, OOBSICHATD UX;
5.2. | CpaBHeHue fecsaTudHbIX Jpobeii. OkpyrieHue 24 ITpuMeHATH NPABHIIO OKPYIJIEHHUS JAECATHYHBIX Jpo0ei; KourponbHas PO
JECATUYHBIX Apo0eit pabora;
5.3. | HeiictBus ¢ pecsaTuusbiME apo0samu. Peruerne 5 IIpoBoaUTh UCCIEOBAHUS CBOWCTB ECATUYHBIX Apo0eH, onupasch Ha Konrposnbhas POIII
TEKCTOBBIX 3371, Cofiepkamux Apodu. OcHOBHEIE YHCIIOBBIE DKCIIEPHMEHTBI (B TOM YHCJIE C IIOMOLIBIO KOMIIBIOTEPA), BHIABATaTh | paboTa;
3a/1a4u Ha Ipodu TUIIOTE3bI ¥ IPUBOAUTD HX 000CHOBAHHS;
Pacro3HaBaTh HCTUHHBIE H JIOXKHbIC BBICKA3bIBAHUS O APOOSX, IPHBOAUTD
MIPEMEPHI ¥ KOHTPIPUMEPEI, CTPOHTH BBICKA3bIBAHUS 1 OTPHI[AHUS
BBICKa3bIBAHUIA
Pemath TeKCTOBBIE 3a/1auy, COZiepIKaIIie IPOOHBIE TaHHEIC, U Ha HAXOX/ICHHE
YaCTH LIEJIOr0 U LEJIOro MO €ro YacTH; BBIBJIATH UX CXOJCTBA U PA3INYMs;

Hroro no paszeny: 38

Pasgen 6. Harnsanas reomerpus. Teaa u Gurypsl B npocTpaHcTBe

6.1. | Muororpaunuku. N300pakenne 4 Pacnio3naBath Ha yepTekax, pUCYHKAX, B OKPYKaroIleM MUpe MpIMOYyroibHelil | [IpakTiyeckas POII

MHOTOrPaHHUKOB. Mozie1 IpOCTPaHCTBEHHBIX Tell napasienenures, Kyo, MHOrOrpaHHUKH, OMHCHIBATh, UCIIOB3YS pabora;
TEPMUHOJIOTHIO, OLICHHBATD JINHEHHEIE pa3Mepbl;
ITprBOIUTE IpHUMEPHI 0OBEKTOB PEATbHOT0 MHpPA, HMEIOIIHX GOpMy
MHOTOTPaHHMKA, MPSMOYTOJILHOTO Mapauleenumnesa, Kyoa;
6.2. | IIpsmoyronbHBIi napamienenunesn, Kyo. Passéprku kyba | 4 Hccnenosath cBoiicTBa KyOa, MPIMOYTOIBHOTO Tapasuiesen e a, IpakTuyeckas POLI
u napaitenenuresna. [Ipakriaeckas pabora «Pa3épTka MHOTOTPaHHUKOB, HCIIOJIb3YsT MOJIEIIH; paborta;
KyOay. Pacmo3HaBaTh 1 H300pakaTh pa3BEPTKH KyOa 1 MapajuIelIenuIena;

6.3. | O6BEM Kyba, IPSIMOYTOIBHOTO Mapalienenueia 1 Haxonutp u3mepeHus, BBIYUCIATH MIIOMIA/Ab TOBEPXHOCTH; 00bEM Ky0a, CaMooIIeHKa ¢ PoII
MPSIMOYTOJIBHOTO TTapasUIesenuIe/a; UCCIe0BaTh 3aBUCUMOCTh 00bEMa Kyba HCTIONB30BAHUEMK
OT JUTMHBI €ro pedpa, BBIIBUraTh U 000CHOBBIBATH THIIOTE3Y; OneHoyHOTrO

JIUCTaY;

Hroro 1o paszneny: 9

Pasgen 7. IlopTopenue u 06001menne

7.1. | TloBTOpEHHE OCHOBHBIX MOHSATHI M METO/I0B Kypca 5 10 BrruncnaTts 3naueHus BeIpakeHUH, coepiKalix HaTypalbHbIC YHCIa, KonTtposbHas POII

Kracca, 0000meHne 3HaHui OOBIKHOBEHHBIE U JIECATHUYHBIE POOHU, BEIIOIHITE IPE0OPa30BaHHs YUCEI; paborta;
Br16upath criocod cpaBHEHHs YUCeN, BBIYUCICHIH, TPHMEHSTH CBOICTBA
apudMeTHIecKuX NeHCTBUI IS pallMOHATN3AIMK BBIYHCIICHHH;
OcCyIecTBIATE CAMOKOHTPOJIb BEITIOJHAEMBIX ACHCTBUH H CAMOIIPOBEPKY
pe3ysbTaTa BEIYUCIICHUIA;

Pemratp 3a1auun U3 peaabHON KU3HU, IPUMEHITh MAaTEMAaTUUECKHIE SHAHUS IS
PpeleHHs 33124 U3 APYTHX YYeOHBIX MPEeAMETOB;
Pemratp 3a1a4n pa3HBIMU CIOCOOAMHU, CPABHUBATH CIIOCOOBI PELLICHUS 3a/1a4H,
BBIOMpPATh PaLlMOHATIBHEII CIIOCO0;

Hroro o paszaeny: 10

OBLIEE KOJIMYECTBO YACOB I1I0 [TPOTPAMME 170







ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuectBo yacos Hara Buaebl, popmsl
n/n M3y4YeHHs | KOHTPOJIst
BCEro | KOHTPOJIbHBIE | IPAKTHYECKHE
padoThI padoThI

1. | PsxuarypanbHbiX yncenu |1 0 0 YcTHBII 0mIpoC;
HYJIb

2. | JecaruuHas cucrema 1 0 0 YcTHBI onpoc;
3aICH HATYPaJIbHBIX YHCEL.

Pumckas Hymepanus

3. | UreHue u 3anuch 1 0 0 [TucrmeHHBIN
HATypaJIbHBIX YHCEI. 3aMUCh KOHTPOJIB;
YHCIIa B BUIC CYMMBI
Pa3psIHBIX ClaraeMbIX

4. | CpaBHEeHHE HATYpaJIbHBIX 1 0 0 TectupoBanue;
qHCcen

5. | CpaBHeHHE HATYypaIbHBIX 1 0 0 [MuceMeHHBIIH
yucen. Permenue 3agad ¢ KOHTPOJIB;
MPaKTHYECKUM
coziepKaHuEeM

6. | Okpyrienue HaTypaibHbix |1 0 0 [TucrMeHHBIH
qrcen KOHTPOJIb;

7. | Oxpyrnenue HatypainbHbix |1 0 0 [MucemMeHHBIH
yucen. Permenue 3agad ¢ KOHTPOJIB;
MPaKTHYECKIM
coziepKaHuEeM

8. |Touxka. [Ipsmas. Jluanm Ha |1 0 0 Camoorienka ¢
TUTOCKOCTH UCTIONIb30BaHNEM

«O1€HO04YHOT 0
JHCTaY;

9. | OKpyXHOCTH U KPYT 1 0 0 YcTHBIN onpoc;

10. |TIpaktuueckas pabora (Ha |1 0 1 [MpakTryeckast
KJIeTyaToi Oymare) pabora;
“IlocTpoenue y3opa u3
OKPY>KHOCTH

11. |JIyu u oTpe3ok 1 0 0 YcTHBIN onpoc;

12. | lnuna orpeska. EauHuIs! 1 0 0 VYcerHbIl onpoc;

HU3MCPCHHUA NJIMHBI




13. | CpaBHeHuE OTpE3KOB [InceMeHHBIN
KOHTPOJIb;

14. | KoopnuHartHas npsimasl. YcTHBIN onpoc;
[Ixanbr

15. | KoopauHatsl TOUKH YcTHBIN onpoc;

16. |HarypanbHble yncia Ha YcTHBI onpoc;
KOOPJMHATHOM MPSIMOi

17. | Pemenue JIoruueckux 3ajaau YcTHBIN onpoc;

18. | O6o6mIeHUE U KOHTPOIIb KontposnbHast
3HaHUH MO TeMaM pabora;
“HarypanbpHble yucia” u
"JIuHaum Ha TIIoCKOCTH"

19. | JlelicTBUE CI0KCHUS. [TuceMenHbBIM
KomnoneHTsI neicTBus. KOHTPOIIb,
HaxoxaeHue Hen3BecTHOTO
KoMIoHeHTa. CroxeHue
MHOTO3HAYHBIX
HaTypaJbHBIX YUCEI

20. |IlepemecruTenabpHOE U VYcrHbIl onpoc;
COYETaTEIbHOE CBOKCTBA
cioxeHust. CBOWCTBO HYJS
TIPU CIIOKEHUHU.

Hcnonb3oBanue OYKB J1st
CBOMCTB apu(pMETHUECKUX
JEWCTBUI

21. | Pemenue 3aga4 u ITuceMeHHBIH
yIpaxHEeHUH Ha KOHTPOJIb;
MIpUMEHEHNE
MEePEMECTUTEITHHOTO 1
COYETaTENBLHOTO CBOMCTB
CJIOKEHUS

22. | BelunTanue Kak JeicTBue, [TuceMeHHBIH
oOpaTHOe KOHTPOJIb;
CloxeHnt0. KOMIMOHEHTHI
neuicreusl. HaxoxneHue
HEU3BECTHOTO KOMITOHEHTA

23. | BelunTaHnue MHOTO3HAYHBIX TectupoBanue;
HaTypaJbHBIX YACEI

24. | Pemienue TEKCTOBBIX 3a7ad [MuceMeHHBIi
apudmeTnyecKkuM crnocodbom KOHTPOJIb;




25. | PemieHue TEKCTOBBIX 337144 C ITnceMenHBIN
TIOMOILBIO CIIOKEHHUS U KOHTpOJIb;
BBEIUUTAHUS

26. | O6001IICHE U KOHTPOJIb I10 KonTponsHas
Teme “CloxeHue u pabora;
BBIYUTAHUE HATYPAIbHBIX
yucen’”’

27. | JlelicTBuEe YMHOXEHUE. YcTHBIM onpoc;
KoMmmnoHneHTEI
nericteus. Haxoxmenne
HEHN3BECTHOIO0 KOMIIOHEHTA.

IIepemecturensHoE U
codeTaTelIbHOE CBOMCTBA
YMHOXKEHHS.
Wcnonb3oBanue OyKB Ji1s
CBOKCTB apu(hMETHUECKHUX
EUCTBUI

28. | YMHOXEHHME MHOTO3HAYHBIX YcTHBIN onpoc;
HaTypaJIbHBIX YHUCEI

29. | YMHOX€EHHE MHOTO3HAYHbIX CaMoolIeHKa ¢
HaTypaJIbHbIX YHCEI. HCIIOIb30BaHUEM
CBoiicTBa HYJISl U €UHULIBI «OneHo4Horo
[P YMHOXEHUU JINCTa;

30. | PacnpenenurenbHoe CaMoolleHKa ¢
CBOMCTBO YMHOXEHUS. HCITIOJIb30BAHUEM
Hcnonp3oBanue 6yI<B I «O1€HO04YHOT 0
CBOMCTB apru(pMETHUECKUX JIUCTaY;

e CTBUM
31. | PacnpemenurensHOe YcTHBIN onpoc;
CBOMCTBO YMHOKEHUS.
IIpumeHeHue npu
BBIUHCIIEHUIX
32. | KBagpart u ky0 yncna [InceMeHHBIM
KOHTpOJIb;

33. | CremneHb ¢ HATYpaIbHBIM TectupoBanue;
nokKasaTejieM

34. | Jlenenue Kak JIeHCTBUE, CamMooreHka ¢

00paTHOE YMHOXKEHHUIO.
KoMnoHeHTsI neiicTBUS.

HaxoxaeHne HeU3BECTHOIO
KOMIIOHCHTAa

HUCIIOIb30BAHUEM
«O1EeHOYHOT O
JINCTa;




35.

Jleneane MHOTO3HAYHBIX
qucen

VYceTHBIT 01poc;

36. | Jlemenue ¢ ocTaTKOM [TuceMenHbIM
KOHTPOJIb;

37. | JleneHue ¢ OCTaTKOM. YcTHBIN onpoc;
Pemenue 3agau c
MPAKTUYECKUM
coJiepKaHUuEM

38. | denurenu u KpaTHBIC Yyncia YcrTHbIN onpoc;

39. |IIpu3Haku AETUMOCTH Ha 2, YcrTHbIN onpoc;
5,10

40. |IIpu3HaKH JCITUMOCTH Ha 3, YcTHBIN onpoc;
9

41. |IlpocTbie U COCTaBHBIC YcTHBII ompoc;
qucia

42. | PasnoxeHue 4ncia Ha YcTHBIN onpoc;
MPOCTHIE MHOXKHUTEIN

43. |YwuciaoBbI€ BEIpaKEHUSI. VYcrHbIl onpoc;
UrteHue U cocTaBlIeHUE

44. | TlpeoOpazoBaHUE YHCIOBBIX [TucrmeHHbIi
BBIPa)KCHU I KOHTPOJIb;

45, | Perrenne TEKCTOBBIX 3a1a4. IInceMeHHBbIH
Ucnons3zoBanue npu KOHTpOJIb;
pelIeHny 3a1a4 TabnuIl 1
cXeM

46. | TTopsiaoK BBITIOJTHEHHS ITnceMeHHBIH
JEUCTBUN IIPU BBIYUCICHUH KOHTPOJIb;
3HAYEHUS YUCIIOBOTO
BBIPKEHUS

47. | PeleHue TEKCTOBBIX 3a7ady. ITuceMeHHBIH
3ajadn Ha 4acTH KOHTpOJIb;

48. | [IpeoOpa3oBaHUE YHUCIOBBIX [InceMeHHBIM
BBIPAXKECHUI NPH KOHTPOJIb;
BBITIOJIHEHUHU JIEHUCTBUI CO
CKOOKaMHM B BBIUHCIICHUSIX
YUCJIOBBIX BBIPAKECHUM

49. | PelreHue TEKCTOBBIX 3a7ady. ITuceMeHHBIH

3amauy Ha IBIKEHHE

KOHTPOJIb;




50. | PemeHue TEKCTOBBIX 3a/a4. 0 0 [TucbMEHHBIN
CocraBieHue BBIpAKEHUS KOHTPOJIb;

51. | O6006IIcHNE U KOHTPOJIb T10 1 0 Konrtponbhas
TeMe “YMHOMKEHHUE U pabora;
JeTICHHE HATYpaIbHBIX
yucen”

52. | Jlomanas. M3mepenue 0 0 CamoorieHKa ¢
JUIAHBI JJOMAaHOUI HUCIOJIL30BAaHUEM

«O11€HOYHOTO
JHCTa;

53. | Yrasl. Bunsr yrios 0 0 YcTHBIN onpoc;

54. | U3smepenue yriioB 0 0 VYcTHBIN onpoc;

55. | U3mepenue yrioB 0 0 [TucrMeHHBIH

KOHTPOJIb;

56. | CpaBHEHHE yIIOB 0 0 YcTHBIN onpoc;

57. |IIpaktuyeckas 0 1 [IpakTuyeckas
pabora“I[loctpoenue pabora;

bb)

58. | Hommu 0 0 YcTHBIN onpoc;

59. | Ipo6s kak crocob 3ammcu 0 0 YCTHBIN 0oTIpoc;
YaCTH BEITMYNHBI

60. | OObIKHOBEHHBIE APOOH. 0 0 VYcTHBIN onpoc;
[IpakTuyeckue 3agauu,
coJieprKaliye JOJIu U Ipoou

61. | OObIKHOBEHHBIE IPOOH. 0 0 [TuceMeHHbIi
N306pakenue KOHTPOJIb,
OOBIKHOBEHHBIX JPOOECi
TOYKaMH Ha KOOPIUHATHOM
psAMON

62. | OObIKHOBEHHBIE APOOH 0 0 JIuKTaHT;

63. | OCHOBHOE CBOWCTBO Ipo0OH 0 0 YcTHBII onpoc;

64. | OcHOBHOE CBOWCTBO JIpOOH 0 0 VYerHbIl onpoc;

65. |IIpuBenenue apodu K 0 0 Camoorienka ¢
HOBOMY 3HaMEHATEIIO WCTIOJIh30BAHNEM

«O1EeH0YHOr0
JIMCTaY;

66. |IIpuBenenue npodu K 0 0 ITucemeHHbIi

HOBOMY 3HaMEHATEIIO KOHTPOJTb;




67.

Pemenne TekCTOBBIX 3a7a4,
COJIeprKaIIuX qpoou

ITuceMeHHEBIN
KOHTpOJIb;

68. | Cokpamenue apodei VYcTHBIN onpoc;

69. | Cokpamenue npooeit YcTHBII 0mIpoc;

70. | CpaBHeHue npobeit [MucbmenHbII
KOHTPOJIb;

71. | CpaBHEeHHUE 1pOOCH. [TucbMeHHBIN
Pemenue 3anau ¢ KOHTPOJIb;
MPAKTUYECKUM
coJiepKaHuEeM

72. | IIpaBujIbHBIC U [TucbMeHHBbIN
HETpaBUIBHBIE IpoOu KOHTPOJIb;

73. | IIpaBusbHBIC U JIuKTaHT;
HeNpaBUJIbHbIE IpOoOH

74. | CmemanHbIie 1poou YcTHBIN onpoc;

75. | IlepeBon HeNMpaBUIILHON YcTHBII ompoc;
IpoOu B CMEIIAHHYIO

76. |IlepeBon HeNMpaBUIILHON YcTHBII ompoc;
IpodU B CMEIAHHYIO U
obpatHO

77. | Pemenue mpakTUYECKUX U [InceMeHHBIM
MPUKIIAJHBIX 337134 KOHTPOJIb;

78. | O60OIICHHE 1 KOHTPOJIB 110 KontponsHast
teme “Jlonu u npodu” pabora;

79. | MHOTOYTOJIbHHUKH. YcTHBIN onpoc;
TpeyroiabHUK.

YeThIpexyroabHUK
80. | PaBeHctBO puryp VYcTHBIN onpoc;
81. |Ilepumerp TpeyroiabHHUKa [TuceMeHHBIM
KOHTPOJTb;

82. |IIpssmoyromsuuk. KBaspar. [TucpmeHHbIi
CBoiicTBa CTOPOH U yIJIOB KOHTPOJIb;
NpSIMOYTOJIbHUKA, KBaJpaTa

83. |IIpsmoyroneuuk. KBasgpar. [TuceMeHHBIM
[TocTpoeHwust Ha KIeTYATOM KOHTPOJTb;

Oymare




84.

[TpakTrueckas pabota
“ITocTpoenue
MPSIMOYTOJIBHHKA C
3a/IaHHBIMU CTOPOHAMHU Ha
HEJTMHOBAaHHOM Oymare”

ITuceMeHHEBIN
KOHTpOJIb;

85. |Ilmomanp 1 nepuMeTp YcTHblit onpoc;
MPSIMOYTOJIbHUKA, KBaApaTa.
Enunuiel uamepenus
IUIOIa U

86. |Ilmowmanu YcTHBIN 0mIpoC;
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
MIPSIMOYTOJIbBHUKOB

87. | Peurenue mpakTHYECKUX YCTHBIN 0TIpoC;
3a71a4 Ha HaXO0XKIECHHUE
TUIONIA/IA TIPSIMOYTOJIEHUKA,
KBaJipaTa, epuMerpa
MHOTOYT'OJIbHUKA

88. | O6oOIICHNE 1 KOHTPOJIB 110 KontponsHas
Teme “MHOrOyrojJbHUKHN paborta;

89. | CnokeHue U BIUNTAHUE TectupoBanwe;
OOBIKHOBEHHBIX ApOOeit

90. | CnoxeHue ¥ BBIUMTAHHUE CaMoolIleHKa ¢
OOBIKHOBEHHBIX JIpo0eit HCIOJIb30BaHUEM

«O1ueHoyHoro
JIACTaY;

91. | CnoxxeHue U BIUUTAHUE YCTHBIN 0TIpoC;
OOBIKHOBEHHBIX JIpoOeit

92. | CnoxeHnie ¥ BEIYATAHUE VYcerHbIl onpoc;
OOBIKHOBEHHBIX JIPOOEH.
Perienne TeKCTOBBIX 3a/a4,
CoOJIeprKaIIuX Apoou

93. | CioxeHue U BEIUUTAHHE CamoorieHka ¢
OOBIKHOBEHHBIX JIPOOEH. HCIIOJIE30BAHHEM
Pemenue TeKCTOBBIX 3aj1ad, «OueHo4Horo
CoJIeprKaIIuX Apoou JIACTaY;

94. | YMHOXeHHE OOBIKHOBCHHOM VYcerHbll onpoc;

IpoOu Ha HATypaIbHOE
YHCII0




95. | YMHOXeHHE OOBIKHOBCHHOM [TucrMeHHBII
IpoOu Ha HATypallbHOE KOHTPOJIb;
YHUCIIO0

96. | YMHOXEHHE OOBIKHOBEHHBIX TectupoBanue;
npobeit

97. | YMHOX€eHME OOBIKHOBEHHBIX [IuceMeHHbIN
Apobeit KOHTPOJIb;

98. | YMHOXeHHE OOBIKHOBEHHBIX VYcTHBIN onpoc;
npobeit. Perenue
TEKCTOBBIX 33J1a4,

COJIepIKAIIIX
OOBIKHOBEHHBIE IpOOU

99. | YMHOXeHHE OOBIKHOBEHHBIX YCTHBIIH 0oTIpoc;
npobeit. UncnoBsie
BBIPAKCHUS, COZICpIKAIINE
YMHOKEHHE OOBIKHOBEHHBIX
npobeit

100. | YMHOK€eHME OOBIKHOBEHHBIX TectupoBanue;
npobOei. Perenue
TEKCTOBBIX 3a]1a4,

COJIepIKaIIIIX
O0OBIKHOBEHHBIC JPOOH
101. [101. YMHOXeHUE ApOOEi. CaMooOlIeHKa ¢
Pemrenne TeKCTOBBIX HCITOJIb30BaHUEM
3a/1a4, CoJIepKaIInx «O11€HOYHOTO
OOBIKHOBEHHBIE ApOOU JUCTaY;

102. | BzaumHo oOpatHble ApoOH VYcTHBIN onpoc;

103. | B3aumHO 0OpaTHBIE TpodH YcTHBI onpoc;

104. | lenenne 0OBIKHOBEHHOM VYcTHbIH omnpoc;
TpoOu Ha HATypaIbHOE
YHUCIIO0

105. | Jlenenne 0OBIKHOBEHHOM TectupoBanue;
IpoOu Ha HATypallbHOE
yucio. Pemenue
MIPAKTUICCKUX U
MIPUKJIAIHBIX 33729

106. | lenenue 0OBIKHOBEHHBIX JIuKTanT;

npo0eit




107.

JleneHnne 0OBIKHOBEHHBIX
npobeii. Pemenwne 3anaq Ha
JieJIeHHe OOBIKHOBEHHBIX
npobeit

ITuceMeHHEBIN
KOHTpOJIb;

108.

JleneHune 0OBIKHOBEHHBIX
npobeii. YnciaoBbie
BBIPAKCHHSI,
COJICpIKaIIKe JCIICHHUE
OOBIKHOBEHHBIX JIpO0eit

YcrTHbIN onpoc;

109.

Pemenne TeKCTOBBIX 3a1a4
Ha HaXOXXKIEHHUE YacTU
[EJIOTO

VYceTHBII 0npoc;

110. | PemmieHne TEKCTOBBIX 3a/1a4 ITnceMeHHBIH
Ha HAaXOXJIEHUE IEJI0TO 10 KOHTPOJIb;
€ro 4acTu

111. | OcHoBHBIE 33124 Ha TIPOOH [TucbmenHbIi

KOHTPOJIb;

112.112. Yucnossie u TectupoBanue;

OYKBCHHBIE
BBIPKCHUS,
coJiepKalime
ARy yrsrranAarriria

113. | O6001IeHHE U KOHTPOIIb 110 Konrtponbnas
Teme “JleficTBUS C paborta;

OOBIKHOBEHHBIMHU APOOSIMU”

114. 114. MHOTOTpaHHUKHU VYcTHBIN onpoc;
115. |115. VYcerHbIl onpoc;
[ IpssMOyTONBbHBIN
napaienen
WTIEI.
N300pakenue
116. | Pa3BEépTKHU MPSIMOYTOIBEHOTO VYeTHBIT onpoc;
napaiesenumnena
117. | Ky6. N3006paxenue kyoa. [MpakTryeckast
Pa3Beptka ky6a pabora;
118. [118. Co3nanue [IpakTnueckas
MoJenen pabora;
MHOT'OI'PaHHHUKO

B (13 Oymaru,

119.

ITonsarue o0béMa. Eauuniiel
u3MepeHust oobEmMa

YcTHBIN 0npoc;




120.

120. O6bém Kyba u
MPSIMOYTOJIBH
oro

[IpakTuueckas
pabora;

121.

[TpakTuyeckas pabora 1mo
teme “Ilnomans
HIOBEPXHOCTHU Ky0a U
IPSMOYTOJIBHOTO
napajuienenunena’

[IpakTnueckas
pabora;

122.

122. Jlecaruunas
3aIrCh

—

VYceTHBII 0onpoc;

123.

123. Jlecaruunas
3aInCh

VYceTHBII onpoc;

124.

124. 3armice u
UTEHUE

TectupoBanue;

125.

Pemenne npaktuyeckux u
IPUKIIAIHBIX 3a7ad,
CoJIepIKalInX
JECSITUUHBIE TpOOU

ITuceMeHHbIi
KOHTPOJIb;

126.

Pemenne npakTudeckux u
NIPUKJIIAIHBIX 33724,
CoJIeprKalInX
IIPEJICTaBICHUE JAHHBIX B
BU/JIE Ta0IHII

YcTHBIN onpoc;

127.

Pernienue npakTuueckux u
MPUKIIAIHBIX 33134,
COIepIKaIuX
MMpeACTAaBJICHUEC JaHHBIX B

BUC CTOJI0YATHIX AuarpamMmm

VYceTHBIT onpoc;

128.

128. Pemrenne
Hp AKTHYCCKUX
3aja4,
coJiepKaInx

JIMKTaHT;

129.

N300paxeHune 1ecITUIHBIX

npobeif ToukamMu Ha
YHCIIOBOM IMPSIMO

VYeTHBIM onpoc;

130.

N3o0paxkeHune AeCITHIHBIX

npo0el ToukamMu Ha
YHUCIIOBOM IPSIMOM

TectupoBanue;

131.

131. CpaBHeHue
NECATUYHBIX JIpobOeit

VYeTHBIM onpoc;




132.

132. Pemienne
MPUKIIATHBIX 3a/1a4
C HCIIOJIb30BaHUEM
CpaBHEHUS

VYceTHBIT 01poc;

133.

Pemenue nmpakTuueckux u
MPUKIIAIHBIX 3a]1a4,
COJIEpKAIINX
JECATUYHBIC TpOOH

YcrTHbIN onpoc;

134. |134. Cnoxenue u ITuceMeHHEbIN
BBEIUUTAHUE KOHTPOJIb;

135. |135. Cnoxxenue u ITuceMeHHbIN
BEIUUTAHUE KOHTPOJIb;

136.

136. Cnoxenue u
BBIYMTAHHE
JOCCATUYHBIX
po0ei.
Pemenue TeKCTOBBIX 3a/1a4,

AN TTAaYen AN rn

YcTHBIN onpoc;

137.

Pemienue npakTHYeCKUX U
MPHUKJIAIHBIX 3a7a4 C
HCIIOIB30BAHUEM CIIOKEHUS
Y BEIYUTAHUA TECITUIHBIX
npobei

VYceTHBIT onpoc;

138.

Pemenne npakruueckux u
MIPUKJIAIHBIX 3a/1a4 C
HCIIOJIb30BAHUEM CIIOKECHUS
Y BBIUUTAHUS IE€CATUYHBIX
npobeit

YeTHBIN 0onpoc;

139.

VYMHOKEHUE TECITUIHON
npo6u Ha 10, 100, 1000 1
T.1

VYeTHBIT onpoc;

140.

VYMHOXEHNE JeCATUIHON
npobu Ha 0,1, 0,01, 0,001
AT.J

YeTHBIN 0onpoc;

141.

YMHOXECHUE TeCATHUHBIX
npoOeit

VYeTHBIM onpoc;

142.

VYMHOXEHNE NTeCITUYHBIX
npobeit. Permenune
TEKCTOBBIX 3a7a4

TectupoBanue;

143.

143. lenenue
JECSITHUHBIX
npobeii Ha

VYeTHBIM onpoc;




144,

144. Jlenenne

VYceTHBIT 01poc;

JECATUYHBIX
npobeii Ha

145. (145. [lenenue necaTHYHON VYcTHBIN onpoc;

npobeit Ha 10, 100,
1000 u 1.1
146. (146. [lenenne necaTHYHON TectupoBanue;
npobeit Ha 0,1, 0,01,
0,00l muT.1
147.147. lencuue TectupoBanue;
NECATUYHBIX  Jpo0eit
148. |148. [lenenue TectupoBanue;
NMECATUYHBIX  apoOei
149. 149. [lencuue YcTHBII ompoc;
JECATUYHBIX
IpoOei.

150. | Penienue mpakTHUECKUX U [TucbmenHbIi
MPUKJIATHBIX 33/1a4 C KOHTPOJIb;
HCIIOJIb30BAHUEM JICTICHUS
JECATUYHBIX IpOoOei

151. [151. [lencuue YcTHBII ompoc;

JECATUYHBIX
IpoOei.

152. | OkpyriieHre AeCITUIHBIX YcTHBIN onpoc;

npodeit

153. | OkpyrieHue necaTHUHBIX VYcTHBIN onpoc;
npobeit

154. | Peienne mpakTHYECKUX U YcTHBIN onpoc;

MIPHUKITATHBIX 337249 Ha
OKPYTJICHUE JIECATUIHBIX
npoodeit

155. | Pemienue TEKCTOBEIX 3a/ad, IIucemeHHBIH
CoOJIeprKaIIuX Apoou KOHTPOJIb;

156. | Pemenne TEKCTOBBIX 3a/1a4, [TuchbMeHHBII
coJiepKaImux Jpoou KOHTPOJIb;

157. | Pemrenne TEKCTOBBIX 3ajady, YcTHBIN onpoc;

COJIepIKaIIIX
3aBUCHUMOCTb,
CBSI3BIBAIOIINE BEIUYUHEL:
II€Ha, KOJIMYECTBO,




158.

Pemenue 3amau nepedbopom

CaMool1eHKa ¢

BCEX BO3MOYKHBIX BAPHAHTOB UCIIOJIb30BaHUEM
«O11€HOYHOTO
JIMCTaY;
159. | O6001eHHe 1 KOHTPOJIB TI0 KontponsHas
teme “JlecsaTuunbie npodu”’ pabora;
160. | [ToBTOpenue u 0600IIEHHE. TectupoBanue;

JencTBus c
HATypaJbHBIMU YUCIIAMU

161.

[ToBTOpenue n o6oOIIEeHHE.
Yucnossle U OyKBEHHbIE
BBIPAXEHMUSL, TOPSJIOK
JEUCTBUI, NCIIOJIB30BaHHE
CKOOOK. YmpoleHue
BBIPAKECHUIN

CaMoOoIICHKa ¢
HCIOJIb30BaHUEM
«O1neHo4yHoro
JIACTaY;

BIIP;

162.

[ToBTOpenue n o6oOIIEeHHE.
OkpyrieHne HaTypalbHbIX
4HCe, IECATHYHBIX

——— N

YcTHBIN onpoc;

163.

[ToBTOpEeHME M 00OOIICHNE.
OOBIKHOBEHHBIE IPOOH

VYceTHBIT onpoc;

164. | IToBTOpenue u 0600IIEHNE. JIuKTaHT;
Pemenue TEKCTOBBIX
3a7a4, CoJIeprKaIInux
IpooH.

165. | TToBTOpEHHEe U 0O0OIICHHE. [MuceMeHHBIIH
Perienue TeKCTOBBIX 3a/1a4 KOHTPOJIb;
Ha JIBFOKCHUE, TIOKYITKH,
pabory

166. |166. Utorosas KonTtponpHas

KOHTpOJbHAsE paboTa 3a paborta;

£

167.

[ToBTOpenue u o6oOIIEHHE.
CrnoxeHne 1 BEIYUTAHHE
JECATHYHBIX ApOOei

VYeTHBIT onpoc;

168.

[ToBTOpenue u 0600IIEeHNE.
YMHOXEHHUE U JIeJICHIE
JECATUYHBIX qpobeit

JIMKTaHT;

169.

[ToBTOpeHue u 06061IeHNE.
Pemrenne TeKCTOBBIX 3a7a4 C
MPaKTUYECKUM
coJiepKaHUuEM

VYeTHBIM onpoc;




170. | TToBTOpenue u 0606meHue. |1 YcTHBII 0mIpoc;
Perrenue TekcTOBBIX 3a7a4 C
MPaKTUYECKUM
coJiepKaHuEM

OBILEE KOJIMYECTBO 170

YACOB I10 ITPOTPAMME
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