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INNOACHUTEJ/IbHAA 3AIIMCKA

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA "MATEMATHKA"

Pabouas mporpamMmmMa mo MaremMaTrke Jyisi 00yJaronuxcs 5 KjaaccoB pazpaboTana Ha ocHoBe Denepaiib-
HOTO TOCY/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa OCHOBHOTO 00IIero oopa3oBaHus ¢ y4ETOM U CO-
BPEMEHHBIX MHUPOBBIX TPeOOBaHMH, MPEAbSBISIEMbIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U TPaaULIUN
poccHiickoro o0pa3oBaHUs, KOTOPbIE 00ECIIEYNBAIOT OBJIAJICHNE KIIFOYEBBIMH KOMIIETEHIIUSMH, COCTaB-
JISIOUIMMH OCHOBY JUISI HETIPEPHIBHOTO 00pa30BaHUS M CAMOPA3BUTHSI, a TAKXKeE LIETOCTHOCTh OOIIEKYIb-
TYpPHOTO, JIMYHOCTHOTO W TIO3HABATEIBHOTO pPa3BUTHsI OoOydaromuxcs. B pabodell mporpamMMe y4TEHBI
uaeu u nonoxkenus: KoHuenum pa3BuTus MmareMaTiudeckoro oopasoanus B Poccuiickoit @enepannu. B
snoxy 1uupoBoil TpaHchopMaluu Beex cdep 4eToBEUEeCKO NIesSTEeIbHOCTH HEBO3MOXKHO CTaTh 00pazo-
BaHHBIM COBPEMEHHBIM YEeNIOBEKOM 0€3 0a30BOM MaTeMaTHUYEeCKOM MOATOTOBKHU. Y3Ke B IIKOJIE MaTeMaTH-
Ka CIIY’)KUT OMOPHBIM MPEIMETOM JJIsi U3YUYEHUsI CMEXHBIX JUCIUIUIMH, a TIOCe UIKOJIbl pealbHON HEeo0-
XOJIMMOCTBIO CTAHOBUTCSI HETIPEphIBHOE 00pazoBaHue, yTo TpeOyeT MOJHOLEHHOH 6a30Boi 0011e00paso-
BaTEJIbHOM MOJATOTOBKH, B TOM YHUCIIE U MAaTEMaTUYECKOM.

3710 00YyCIOBICHO TEM, YTO B HAIIM JHU PACTET YUCIO NMPO(ECcCHil, CBA3aHHBIX ¢ HEMOCPEACTBEHHBIM
MPUMEHEHUEM MaTeMaTUKH: U B cpepe SKOHOMUKHU, U B OM3HECE, U B TEXHOJIOTUYECKUX 00NACTIX, U JIaxKe
B TYMaHHTapHBIX cdepax. Takum o0pa3zom, Kpyr IKOJIBHHUKOB, ISl KOTOPBIX MaTeMaTHKa MOXET CTaTb
3HAYUMBIM MIPEIMETOM, PACIIUPSIETCS.

[IpakTHyeckas MOJIE3HOCTh MAaTEMaTHKH OOYCIIOBJIEHA TEM, YTO €€ MPEeIMEeTOM SIBISIOTCS (DyHIaMeH-
TalbHBIE CTPYKTYPHI HAILIETO MHUpA: MPOCTPAHCTBEHHBIE (DOPMBI M KOJHMYECTBEHHBIE OTHOIIEHUS OT IMPO-
CTEUIINX, YCBAaMBAEMBIX B HETIOCPEJACTBEHHOM OTIBITE, JIO JOCTaTOYHO CIIOKHBIX, HEOOXOAUMBIX IS pa3-
BUTHUSl HAYYHBIX U MPUKIATHBIX UaeH. be3 KOHKpeTHhIX MareMaTU4ecKUX 3HaHWN 3aTPpyAHEHO MOHHUMa-
HUE TPHUHIUIIOB YCTPOWCTBA M WCIIOJI30BAaHUS COBPEMEHHON TEXHHKH, BOCIPHATHE W WHTEPIPETAIUS
pa3sHOOOpa3HOIl COIMAIbHOM, YKOHOMHYECKOH, MOIUTUYECKON HH(opMaiuu, Manodp@ekTrBHa MOBCe-
JTHEBHasl MpaKTHUecKasl AedaTeabHocTh. KaxkioMy 4enoBeky B CBOEH JKU3HM MPUXOJUTCS BHITOIHATH pac-
YETHl M COCTABJISATh AJITOPUTMBI, HAXOAUTh M MPUMEHATH (POPMYJIbI, BIAJAETh NMPAKTUUECKUMHU MTPHUEMaMU
reOMETPUYECKUX U3MEPEHUN U MOCTPOEHUH, 4uTaTh MH(OpPMaIMIo, MPEICTaBICHHYIO0 B BHIE TaOIuI,
JMarpaMM ¥ rpaduKoB, KUTh B YCIOBHSIX HEONPEEIEHHOCTH M MOHUMATh BEPOATHOCTHBIN XapakTep
CITy4aiHBIX COOBITHH.

OAHOBPEMEHHO C pacIIpeHueM chep MpUMEHEHUs] MaTeMaTHKH B COBPEMEHHOM o0IIecTBe BcE Ooee
BaXHBIM CTAHOBUTCS MATEMaTUUYECKUU CTHJIb MBIIIJICHUS], TPOSBISIONINICA B ONMpeAeIEHHBIX YMCTBEH-
HBIX HaBBIKax. B mporiecce n3yueHns MaTeMaTUKH B apceHall MPUEMOB U METOJIOB MBILIUICHHS YelIOBEKa
€CTeCTBEHHBIM O0Pa30M BKIIOYAIOTCS MHAYKLHA U ACTYKIHs, 0000IIeHne U KOHKpETH3alus, aHallu3 U
CHHTe3, KJaccu(uKaluus U cucremMarusanus, abctparupoBanue M aHajgorus. OOBEKTHl MaTeMaTHYECKHX
YMO3aKJIIOUEHUH, MPaBUiia UX KOHCTPYHPOBAHHS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MTOCTPOCHUH, CIIO-
COOCTBYIOT BBIpaOOTKE yMeHHS (HOPMYIUPOBaTh, 0OOCHOBHIBATh U JTOKA3bIBATh CYXICHUS, TEM CAMBIM
pa3BUBAIOT JIOTMYECKOE MBbIlIUIEHHE. Benymias poias npuHAIeKUT MaTeMaTUKe U B (JOPMUPOBAHUU all-
TOPUTMHYECKOW KOMITOHEHTHI MBIIUICHUS W BOCIIMTAHUM YMEHHWH JEWCTBOBATh MO 3aJlaHHBIM AJTOPUT-
MaM, COBEpPLICHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATH HOBBIC. B mporecce pemeHus 3agay — OCHOBOM
y4eOHOU JEATENIbHOCTH Ha YpOKaX MaTeMaTHKH — Pa3BHBAIOTCS TAK)Ke TBOpYECKas M NMPUKIIAIHAS CTO-
POHBI MBILIICHHS.

OOyuenne MaremMaTuke Ja€T BO3MOXKHOCTh Pa3BUBATh y 0O0YYAIOUIMXCS TOYHYIO, PAMOHAIBHYIO U UH-
dbopMaTHBHYIO pedb, YMEHHE OTOMpaTh HamOoliee MOIXOMSIINE S3BIKOBBIC, CHUMBOJIHMUYECKUE, Tpaduue-
CKHE CPENICTBA JUTS BRIPAKCHUS CY)KJICHUI U HATJISTHOTO X TPEICTABICHUSI.

Heo0xomumMbpIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAaHUU SIBIISETCS oOliee 3Ha-
KOMCTBO C METOJIaM{ TIO3HAHUS JCUCTBUTEIHLHOCTH, MIPEJCTABICHHE O MPEIMETE U METOAaX MaTEMAaTHKH,
UX OTJIMYUH OT METOJIOB JIPYTMX €CTECTBEHHBIX M T'YMaHUTAPHBIX HAyK, 00 OCOOCHHOCTSX MPHUMEHECHHUS
MaTeMAaTUKH JJIsl pelleHHs] HayYHbIX U MPUKJIaJHBIX 3a1a4. Takum oOpa3om, MaTeMaTuyeckoe oopa3oBa-
HUE BHOCUT CBOH BKJIaJ B ()OPMHPOBAaHUE OOIIECH KyJIbTyphl YEIOBEKA.



W3ydyenne MaTeMaTHKU TaKXe CIOCOOCTBYET 3CTETUYECKOMY BOCHHTAHHMIO YEJIOBEKa, MOHUMAaHUIO
KpacoThl U U3AIIECTBA MATEMAaTUUYECKUX PACCYKJIECHHUM, BOCIPUITHIO FEOMETPUIECKUX (OPM, YCBOEHUIO
UM CUMMETPHH.

IE/IN U3YYEHUA YYEBHOI'O KYPCA

[IproputeTHBIMHU LIENIIMU O0YYEHHUsI MaTeMaTHKeE B 5 Kiacce sIBIISIOTCS:

IPOI0JIKEHNE (POPMHUPOBAHUS OCHOBHBIX MAaTEMaTUYECKUX MOHATHH (4HCII0, BETMUYMHA, T€OMEeTpUye-
ckas (urypa), odecreurnBarorX IPeeMCTBEHHOCTb U MEPCIIEKTUBHOCTh MAaTEMaTHYECKOro 00pazoBa-
HUS 00y4aronmxcs;

pa3BUTHE UHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00ydaromuxcs, Mo3HaBaTeIbHOW aKTHBHO-
CTH, UCCIIEIOBATENbCKIX YMEHUH, HHTEpECA K U3YUYECHUIO MAaTEMATUKH;

MoJIBEZICHNE 00YyJaroIUXCs Ha TOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3M MaTeMaTHKU U
OKPY’KaIOILIEr0 MUPA;

(dopmupoBaHue (PYHKIIMOHAILHOW MaTEMaTHYECKO rPaMOTHOCTH: YMEHHUS Paclo3HaBaTh MaTeMaTH-
4eCKHe OOBEKTHI B pealibHBIX HKU3HEHHBIX CUTYALUSAX, IPUMEHATh OCBOCHHBIC YMEHUS JUIsl peICHHS
PaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH MOTY4YEHHBIE PE3YJIbTaThl U OLIEHUBATh X HA
COOTBETCTBHE NPAKTUUECKON CUTYaLUH.

OCHOBHbBIE JINHUU COJIEPKAaHUS Kypca MAaTeMaTUKH B 5 Kilacce — apu(MeTHIecKasi U TeOMeTpuiecKas,
KOTOPBIE Pa3BUBAIOTCS MAPAJUICIBHO, KaK/1ask B COOTBETCTBUU ¢ COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3a-
BHCUMO OJIHA OT JIPYIOid, & B TECHOM KOHTAKT€ ¥ B3aMMOJCHCTBUH. TaKkKe B Kypce MPOUCXOIUT 3HAKOM-
CTBO C DJIEMEHTaMHU alaTreOphl M ONMHUCATETHHON CTATUCTHKH.

N3ydenue apupmMeTnyeckoro MaTepuana HaYMHAETCS CO CUCTEMAaTH3aIlMU U PAa3BUTHS 3HAHUH O HATY-
paIbHBIX YUCIIAX, [TOJYYEHHBIX B HadalbHOU miKose. [Ipu 3TOM COBEpIIEHCTBOBAaHUE BBIYHMCIUTEIbHON
TEXHUKU W (POPMHPOBAHUE HOBBIX TECOPETHUECKHX 3HAHUN COUYETACTCS C PA3BUTHUEM BBIYHCIIUTEIHHOU
KYJIBTYpBI, B YACTHOCTH ¢ OOy4YE€HUEM MPOCTEUIINM MpUEMaM NMPUKUIKH U OLIEHKU Pe3yJbTaTOB BbIYMC-
JICHUM.

Hpyroii KpymHbIA OJOK B COACpXaHUU apu(PMETHUYECKON THMHUM — 3TO ApoOu. Hawamo m3yueHus
OOBIKHOBEHHBIX M JCCATUIHBIX JPOOEH OTHECCHO K 5 KJIacCy. DTO MEPBBIi 3Tall B OCBOSHUH APOOEH, KO-
rJia MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU HJI€SIMH, MOHATHUSAMU TeMbl. [Ipu 3TOM paccMoTpeHue 0ObIK-
HOBEHHBIX Jp0o0Oeii B MOJIHOM 00bEME MPEAIIECTBYET U3YUEHHUIO JECATUUHBIX ApoOeH, YTO 1enecoo0pa3Ho
C TOYKH 3pEHHSI JOTHKHU U3JI0)KEHUS YHUCIOBOM JIMHUU, KOT/Ia MpaBmiia ACUCTBUN C JECITUYHBIMU APOOs-
MU MOKHO 00OCHOBAThH Y€ M3BECTHBIMH AJITOPUTMAMU BBITTOJTHEHHS IEUCTBUN ¢ OOBIKHOBEHHBIMH JPO-
OsiMH. 3HAaKOMCTBO C JIECATUYHBIMHU JPOOSMU PACIIMPUT BO3MOKHOCTH Il TOHUMAHHS 00y4aroIIUMUCS
MIPUKJIATHOTO TIPUMEHEHUSI HOBOW 3aMMCH TIPU M3YYCHUU APYTUX MPEIMETOB U MPH MPAKTUIECKOM HC-
M0JIb30BaHUMU.

[Tpu 0OyueHun peleHuI0 TEKCTOBBIX 33ad B 5 Kilacce UCIONIb3YIOTCS apudmMerndyeckue npuémsl pe-
meHus. TekcToBbIe 3aauu, pemiaeMble Ipu OTpabOoTKe BHIYMCIUTENBHBIX HABBIKOB B 5 Kjlacce, paccMmar-
pPHUBAIOTCS 3aJja4M CJIEIYIOIIMX BUAOB: 33J]a4l Ha JBW)KEHUE, HAa YaCTH, HA MOKYIKU, Ha paboTy U IPOuU3-
BOJIUTENHHOCTh, HAa MIPOIIEHTHI, HA OTHOIICHUS U mponopuuu. Kpome Toro, oOyyaromuecs 3HAKOMSITCS C
npuéMaMu pelieHus 3a1a4d nepedopoM BO3MOXKHBIX BApUAHTOB, ydyaTcs paboTaTh ¢ uHpopmManuen, mpe-
CTaBJIEHHOW B (JopMe TaOJIUII UITU AUATPAMM.

B IIpumepHoii paboueii mporpamme NpeaycMOTPeHO (pOpMHUpPOBaHUE MPOTEAEBTUYECKUX anreOpanye-
CKHX MpeAcTaBlIeHUd. bykBa Kak CHMBOJ HEKOTOPOTO YMCIa B 3aBUCMMOCTH OT MAaTeMaTH4€CKOro KOH-
TEKCTa BBOJUTCS MOCTENEHHO. bykBEeHHasi CUMBOJIMKA IMIMPOKO MCIOIB3YETCs MPEXIAE BCETO JUIs 3alUCU
00X YTBEPXKACHUN W MPEATOKEeHUH, (OPMYII, B YaCTHOCTHU I BBIYMCIICHUSI TEOMETPHUECKUX BEIIU-
YUH, B KAYECTBE «3aMECTUTENS» YHCIIA.

B xypce «MartemaTukmn» 5 Kiacca mpencTaBiieHa HArsiHAs T€OMETpHUsl, HalpaBJeHHAsl Ha pPa3BUTHE
00pa3HOro MBIIIIEHHS], MPOCTPAHCTBEHHOTO BOOOpaKEHUS, M300pa3UTENbHBIX YMEHUU. DTO BaKHBIN
3Tal B U3yYEHUU T'€OMETPUH, KOTOPBIM OCYIIECTBIISIETCS Ha HAJISIAHO-TIPAKTUYECKOM YPOBHE, OIUPACTCS
Ha HaTJsAHO-00pa3Hoe MbIIUIeHHe o0yJaromuxcs. bonbinas poib OTBOAUTCS MPAKTHUUYECKON AeATeIbHO-



CTH, OTIBITY, SKCIIEPUMEHTY, MojienupoBaHuto. OOydaromuecss 3HaKOMSTCS C TEOMETPUUECKUMHU (PUTYpa-
MU Ha MJIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTEHIIMMU KOHQUTypalusIMH, ydaTcs u300pakaTh UX Ha
HEJIMHOBAaHHOM M KJIeT4aTol Oymare, paccMaTpHBalOT UX IpocTeliime cBoiicTBa. B mpouecce uzyueHus
HarJIsAHON TeOMETPHUH 3HAHUSA, MOJyYeHHbIe 00yJYaloOMMMHUCS B HAYaJIbHOM HIKOJIE, CHCTEMaTH3UPYIOTCS
U PACLIMPSIOTCS.

VYrny0ieHHoe U3yuyeHrne MaTeMaTUKH B 5 KJIacce pacCUMTaHO HAa T€X YYEHUKOB, KTO OyAeT MPOJ0KaTh
u3y4yaTh MaTeMaTuky B 7-9 KiI. Ha yriIyOJ€HHOM YpPOBHE, T.€ Ha T€X YYEHHMKOB, KTO OyJeT MCII0JIb30BaTh
MaTeMaTUKy B Ipodeccusix B KaYecTBE MHCTPYMEHTa, B MPO(EcCUsiX, CBA3AHHBIX C HCIIOJIb30BAHUEM
NPUKJIAJHOW MaTeMaTUKU, HHPOPMATUKU WM MPUIOKEHUN MaTeMaTuky; KTo OyAeT B JalbHEHIEeM U3y-
yaTh MaTeMaTHKy Ha TBOPYECKOM YPOBHE (TEOPETUYECKOM U MPUKIIATHOM).

[Tporpamma pazpaboTaHa ¢ yueTOM CIEAYIOIIUX MPUHLHUIIOB:

e cojJepKaHWe MMHUMHU3UPOBAHO O€3 MOTepH KauecTBa U pe3ysIbTaToB;
® CONIACOBAHHOCTh U MPEEMCTBEHHOCTh C 0a30BOI MpOrpaMMoil MO MeTanpeIMETHBIM pe3yibTa-
Tam, 10 MPEIMETHBIM pe3yibTaTaM — Ha YPOBHE COJIepKaHus U TpeOOBaHUH 1O ro1aM 00y4eHus;
e oOecnieueHue popmMupoBaHus (PyHKIMOHATLHONW IPAaMOTHOCTH Ha BHICOKOM YPOBHE;
® [IOHMMAaHME PA3BUTHUA HA CTAPUIYIO IIKOTY.
Paznuume B moAroToBKE 00y4aIONINXCsl, OCBOMBIINX 0a30BYI0 U YIIyOJIEHHYIO MporpaMmy, obecte-
YHUBACTCS:
e JIOTIOJIHUTEIbHBIMU AJIEMEHTAMH COJECPKAHUS;
® YCIOKHEHUEM U MHTEJUIEKTyalu3aliei BUIOB JAesTeIbHOCTH;
® YpPOBHEM NpEABSABISAEMBIX TpeOOBaHUH, 3a(hPUKCUPOBAHHBIX (HOPMYITHUPOBKAMH «OTEPHUPOBATH IO-
HATHUEM)» - IPAKTHUECKUN YPOBEHb, U «CBOOOJIHO ONEPUPOBATH MOHATUEM» - TEOPETUUECKUI Ypo-
BEHB;

®  CaMOCTOSITEJIBHOCTBIO, O3HAYAOILEH, YTO 3HAYUTEIbHAs YaCTh TEOPETUUECKOIO MaTepualla OCBau-
BAEeTCs y4JalllUMMCS CaMOCTOSITENIbHO — OHM CaMU OOOCHOBBIBAIOT OOJIBIYIO YACTh HpEAIaraeMbIx
JUIsL U3y4eHus (JaKTOB U yTBEPKACHUI.

® AaKIICHTOM B U3yYEHHUHM CIEAYIOLMUX TEM:

Crenenu: BbIBOA mNpaBuJI JeiicTBUS CO CTENEHAMH, HMEKIIMMHU OJUHAKOBbIE OCHOBAHHS Ha OC-
HOBE omnpeneneHus crerneHu. [IpumMeneHue 3TUX TpaBuII 1JIA Peo0pPa30BaHUA BHIPKCHUM.

MareMaruyeckre MoJIedu: COCTABIEHNE MAaTeMaTHYECKUX MOJENEH 3aJay MpUBOASIINX K YpaBHEHU-
SIM,COJICPIKAIIM MePeMEeHHYI0 B 00erX YacTAX, YPAaBHEHUSM COJECpPIKaIllUM NepeMeHHYI0 BO BTOPOii
CTeNneHu, IEPeMEHHYIO B 3HaMeHarele Apo0u, TpeOYyIoNM BBe/IeHH e ABYX MepeMeHHbIX

Pabora ¢ MareMaTHYeCKUMU MOACIISIMU.

- U3y4eHHe MeTO0/1a BeCOB ISl PEIICHUS] YPaBHEHUH COAEePKALUX MEPEMEHHYIO B 00SHX 4acTsAX

- U3y4eHHe MeTo]a mepedopa U MeroJaa Mpod M OMMOOK ISl PEIICHUS YpaBHEHUH COJAEpKAIINUX
BTOPYIO CTCIICHb M JIBC IICPECMCHHBIX

S3bIK M JIOTHKA:

- BBEJICHUE MOHSATHA U CTPYKTYPbI MATEMATHY€CKOI0 BbICKA3bIBAHUS (YTBEPKICHUS )

- IOHSITUE TeMbI U PeMbI

- TIOHATHE YTBePKAeHHUs 001Iero BH/Ia U BICKA3bIBAHUSA 0 CYyIIECTBOBAHUU

- YMEHHE CTPOUTH U PACHO3HABATH BU/IbI NOHATHUH

- WCIIOJB30BAHHE KOHTP NMpUMepPa /JJisi ONPoBep:KeHus 001Iero BbICKA3bIBAHUA U NMpUMepa IJs
JA0KA3aTeJbCTBA BHICKA3BIBAHUS O CYIIECTBOBAHUH

- 3HAKOMCTBO C 0COOEHHOCTSIMHM JI0KA3aTeIbCTB O0IIMX BHICKA3bIBAHMIA /i1 KOHEYHbIX U 0ecKo-
HEYHBIX MHOKECTB

- YMEHHE MepeBOAUTH BHICKA3bIBAHMA € PYCCKOIro fA3bIKa HA MaTeMaTH4YeCKHil U AejaThb o0par-
HBbIH NepeBoJ

- IOHSITHE PABHOCUJIBHOCTH NPeAI0KeHUuMH

- YMEHHUE CTPOUTH M 3aMUCHIBATH C MIOMOLIBIO0 CNIENMATBHOI0 3HAKA MpPeAJI0KeHHe PABHOCHIbHOE
AAHHOMY




- TIOHSATHE ONpe/ejeHnsl, KaK MpeIIo:KeHUs] HA3bIBAIOIIEro, 00bSICHAIONIEr0 «HOBOE» MOHATHE,
yepe3 U3BECTHbBIE «CTapbie»

JIoIOJTHUTENBLHBIE CBOMCTBA apU(METHIYECKUX AEHCTBHI:

- 1eJIMMOCT b TIPOU3BeAeHUs

- 1eJIMMOCTb CyMMBbI M PA3HOCTH

- U3y4YCHHUE U MPUMEHEHUE MPU3HaKa JeJumMocT Ha 11, Ha 4, Ha 25, Ha 8

- pelIeHHE TEKCTOBBIX 33124, MATeMATHYECKOH MO/IeJIbI0 KOTOPBIX SIBJISECTCS aJTOPUTM HAXOK/Ie-
nust HOJI u HOK

- IeJIeHHEe YN CJ1a HA IPOU3BeeHue

- ejleHHe U YMHOKeHUe JIeJINTeNsl U 1eJIMMOr0 Ha OJIHO U TO 7Ke YUCJI0

OCHOBHOE CBOMCTBO JIpOOH:

- COKpallleHHe ¥ MpUBeJeHNe K HOBOMY M 00IlIeMy 3HaAMEHATENI0 APo0eil coaepKaluX B HHCIUTeNe
U 3HAMeHAaTeJle YHCJIa, epeMeHHbIe H CTeleHH NMepeMeHHbIX; TPeOYIOMMX MPUMEHEHHs pacipesie-
JIATEJILHOTO0 3aK0HA /1JI51 BBIHECEHHS 001ero MHOKHTEJISI 32 CKOOKH

CpaBHenue apoOeii:

- yepe3 gomosHeHue a0 1, g0 1/2

- ¢ MPOMEKYTOYHBIM unciaoMm (1/2, 2)

- IePeKPeCTHBIM YMHOXKEeHH eM

CrnoxkeHue, BRIYATAHNE, YMHOKEHHE U JICTICHHE:

- BBIIIOJIHEHUE JICUCTBUM ¢ APOOAMM COEePKAIMMMH B YHCJIUTE/IEe U 3HAMeHAaTe e YUC/Ia, lepeMeH-
Hbl€e U CTeNeHU NnepeMeHHbIX

- IpUMEHEHHE 0CO00r0 MpUueMa NMpPU YMHOKEHUM M JIeJIeHHMHU JApo0H HA HATypaJibHOe YHCI0 (OT-
JISTHHO IO YacTH U OTAEIBHO APOOHOM) KaK parmoOHAIBLHOTO ISl 0CO00T0 BUAA IpoOeit

- BBIIOJHEHUE AEMCTBUH ¢ K(MHOT03TAKHBIMHU APOOAMMI»

-IIPUMEHECHHUE METO0/1a Mepexo/1a K HATYPAJIbHBIM YHCJIaM TIPU PaboTe ¢ MHOT03TAKHBIMH JIPOOSI MU
U pelleHnu YpaBHeHHUil

- pellieHre KOMOMHUPOBAHHBIX 32124 HA APO0H € MOMOIIBI0 YPABHEHHWI U Yepe3 4acTH

- peleHne 3a/1a4 Ha COBMECTHYIO pa0doOTy ¢ Pa3In4HOii KOMOMHAIUell padoTANIUX U YPaBHEHHEM
¢ BBeJIeHHEM NepeMeHHOI 111 0003HAaYCHHS Pa3HbIX BeJIMYMH B OTHOM M TOI e 3a1aye

- pelieHue IPOCTEHIIINX YPABHEHUI CO/IepKAIIMX MePeMEHHYI0O B 3HAMEHAaTeJie

-TIOHSITHE KOHEYHOH U 0eCKOHEYHOI JecATUIHO Apodu

- IOHATHE 0eCKOHEYHOM MePUOIUYecKO W HemepHOAUYeCKO 1ecITUIHOMH Ipodu

- YMEHHE NMePeBOAUTH OOBIKHOBEHHYIO IP00b B 0€CKOHEYHYI) € TOYHOCTHIO 10 33]1aHHOT0 pPa3psi-
aa

- YMEHHE MePeBOJAUTH 00bIKHOBEHHYIO IP00b B 0€CKOHEYHYH) NEePHOAUYECKYI0 ApOo0b U /1e/aTh
COOTBETCTBYIOILYIO 3aNNCh

- OCO3HAHHO /J1eJIaTh BHIBOJ O BO3MOKHOCTH INepeBoaa 00bIKHOBEHHOM AP00H, B KOHEYHYIO JeCsi-
THYHYIO I1p00b

- 3HaHUE reOMeTPUYEeCKUX MOHATHII, KOTOPbIC MPUHUMAIOTCS B reOMETpur 0e3 onpeesieHuil

- BBIIBJISITh, HA OCHOBE, KAKMX U3BECTHBIX ONpe/aeJeHUl TaeTCs onpeeieHne reoMeTpuyecKoi
(urypsi

- CTpoOMTH onpeaegeHue 0oyee CIOKHBIX T€OMETPUUECKUX (UTYp Ha 0a3e M3BECTHBIX MOHATHH IPO-
CTEHUIITNX

- UIMETH NMpecTaB/IeHHe 0 BEPTUKAIBHBIX H CMEKHBIX YIJ1axX M IOHUMATh X CBOiicTBA

- UMETh IIPEJICTABJICHUE 0 HEHTPAJBHBIX YIJIAX U YrJIaX BIMCAHHBIX B OKPYKHOCTh

-METh MpeCTaBJeHUe 0 HAKPECT JIeKAIUX YI1aX, 0AHOCTOPOHHUX M COOTBETCT BEHHBIX NPH Na-
pPaLieIbHBIX NPSAMBIX

-METh MOHITHE 0 BIMCAHHBIX OKPY/KHOCTSAX B TPEYTOJIbHUK U OKOJIO HEro

- BBIIBM2KEHHM e TUIIOTe3 0 CBOMCTBAX reoMeTprUYecKnX (puryp B KauecTBe pe3y/ibTara MareMaTu-
YeCKOro MCCJae0BaHus




MECTO YYEBHOI'O KYPCA B YYEBHOM I1JIAHE

CoracHo yuyeOHOMY TUTaHY B 5 KJIacce M3ydaeTcss MHTETPUPOBAHHBIN TpenMer « MaTemaThka», KOTo-
pBIN BKItOYaeT apupMeTHYecKuil MaTepuall U HATJIAIHYIO TEOMETPHIO, a TaKKe MPOMEIeBTUYECKUE CBE-
JIeHHs U3 anreOpbl. YUeOHBIN IUIaH Ha W3y4YeHHE MaTeMaTUKH B 5 Kjacce OTBOJUT HE MeHee 7 y4eOHbBIX
94acoB B He/eN0, Bcero 238 yueOHBIX 4acoB.

COJAEPKAHME YYEBHOT'O KYPCA "MATEMATHKA"

HaTypasibHble YK C/Ia U HYJIb

Hatypansnoe uncno. Psn natypansnbeix uncen. Yucno 0. M300paxeHne HaTypalbHBIX YK CENT TOUYKaMHU
Ha KOOpAMHATHOW (uucioBoi) npsiMo. [lo3urmoHHas cucrema cuuciaeHus. PuMckas Hymepanusi Kak
MIpUMEpP HEMO3UIIMOHHOM CHUCTEMBI cuMciieHus. JlecatuuHas cucrema cuucieHus. CpaBHEHUE HATypasib-
HBIX YHCEJl, CPAaBHEHHE HATYpaJIbHBIX 4rcesl ¢ HylnéM. CrocoObl cpaBHeHHS. OKpyriieHne HaTypalbHBIX
yrcen. Clo)keHue HaTypalbHBIX YHCEN;, CBOWCTBO HYJS MpPU CIOKEHUH. BhlunTanue kak aeicTBue, 00-
paTHOE CIOKEHUI0. Y MHOKEHUE HATypaJIbHBIX YMCEN; CBOMCTBA HYJISI M €AMHUIIBI NIPU yMHOXKeHUU. Jle-
JIeHHE Kak JeicTBue, o0patHOoe yMHOXEeHHIO. KOMIIOHEHTHI AeUCTBH, CBs3b MeXIy HUMHU. [IpoBepka
pe3ynbTara apudpMeTrnueckoro aercTus. [lepemMecTuTeIbHOE U COYETATEIPHOE CBOMCTBA (3aKOHBI) CIIO-
JKEHUS U YMHOXXCHHS, PaCIpelleIUTeIbHOE CBOMCTBO (3aKOH) yMHOXXeHHA. Vcmonp3oBaHue OYKB st
0003HaUCHNs HEU3BECTHOTO KOMITOHGHTA M 3alMCH CBOMCTB apupMeTHYECKHX AcHCTBHM. Jlenutenu u
KpaTHBIE YHCIIa, pa3siokKeHue Ha MHokuTenu. [IpocTeie u coctaBubie uncia. [Ipu3Haku neaumMocTu Ha 2,
5, 10, 3, 9. Jlenenue ¢ ocratkoMm. CTeneHb ¢ HaTYpalbHBIM IOKAa3aTeleM. 3alUCh YUCIa B BUJE CYMMBI
pa3psIAHBIX ciaraeMbiX. YHCIIOBOE BbIpAKEHUE. BhIUMCIIEHUE 3HAUEHUIN YHUCIIOBBIX BBIPAKEHUN; MOPAIOK
BBIIIOJIHEHUs JNEUCTBUM. Vcronp30BaHuEe IpU BBIUUCIEHUAX IEPEMECTUTEIBHOIO U COYETATEIBHOIO
CBOMCTB (3aKOHOB) CJIOKEHHSI 1 YMHOXKEHUS, PaCIPEICIUTETILHOTO CBOMCTBA YMHOXKCHHUS.

IIpumepHoe pacumpeHne cogepKaHUs HA YIJIy0JIeHHOM YPOBHE

JlonosHUTENbHBIE CBOMCTBA apU(PMETUUECKUX JICHCTBUI: 1ETUMOCThb ITPOU3BEIECHUS ; IEIIMMOCTh CYMMBbI
Y Pa3HOCTH; U3yYEHUE U IPUMEHEHNE IIPU3HAKa AeauMocTy Ha 11, Ha 4, Ha 25, Ha §; pelueHue TekcTo-
BBIX 3a71a4, MaTEMaTUYECKON MOJIENIbIO KOTOPBIX sBIsieTcs aroput™ HaxoxaeHnus HOJl u HOK; nenenue
qyciia Ha IPOU3BECHUE; JEJICHUE U YMHOKEHUE IEIUTENS U JEIMMOr0 Ha OJHO U TO K€ YHCIIO.

JApo6u

[IpencraBienue o ApoOH Kak criocode 3amucu yacTu BeauunHbl. OOBIKHOBEHHBIE 1po0H. [IpaBuibHbIe
U HempaBuwiIbHble qpoOu. CMmemanHas ApoOb; MpeACTaBIeHNEe CMEIaHHON ApoOu B BHUJI€ HENMPABUIBHOM
JpoOU M BBIAEIEHHE LIEJION YacTU YMClla U3 HEMpaBWIbHON Jpodu. M300pakeHne npobei ToukamMu Ha
grcnoBod mpsiMord. OcHOBHOE cBOMCTBO npoOu. Cokparienue apooOeil. [IpuBeneHue npoOu K HOBOMY
3HaMeHaTento. CpaBHeHue Apobeill. CiokeHue U BbluMTaHue ApoOed. YMHOKEHUEe W AejeHHe ApoOei;
B3aUMHO-00paTHbIE ApooH. Haxoxk1eHne yacTu 1enoro u Lesoro 1o ero yactu. JlecsTuyHas 3amuch JIpo-
oeit. IlpencraBnenue aecaTuuHol npoOU B BHUAE OOBIKHOBEHHOW. M300pakeHue NECATUYHBIX APOOeit
TOYKaMHU Ha YMCIOBOM mpsimoil. CpaBHEHHE NECATHUYHBIX ApoOeil. Apupmernyeckue AEHCTBUS C Aecs-
TUYHBIMU Apo0siMuU. OKpyTiieHHne AeCATUYHBIX IpoOeit.

IIpuMepHoOe pacupeHne coaepKaHUs HA YrJ1y0JJeHHOM YPOBHE

OCHOBHOE CBOMCTBO JPOOH: COKpAIlCHHUE W MPUBEICHNE K HOBOMY U 00ILIIEMY 3HAMEHATEII0 APOOeH, Co-
JIep KalMX B YACIIUTENIE M 3HAMEHATEJIE YUCIia, IEPEMEHHBIC M CTEIICHU TIEPEMEHHBIX, TPEOYIOIIUX MPHU-
MEHEHUS pacIpe/IeTUTEIBHOTO 3aKOHA JIJIsl BBIHECEHUS 00IIEro MHOXKHUTENS 3a CkoOkHu. CpaBHEHHE APO-



Oeit: uepes nonosHeHue A0 1, 10 2. CnoxeHue, BBIYUTaHUE, YMHOXKEHUE U JIeNieHne apodeit, conepxa-
IIMX B YUCIIUTENE U 3HAMEHATEIIe YUCIIa, IIEpEeMEHHBIE U CTENeHN NlepeMeHHbIX. [Ipumenenue ocoboro
npreMa Mpu YMHOXKEHHUH U JISJIEHUH ApoOu Ha HATypaIbHOE YUCIO (OTAEIBHO 1IEJI0N YacTh U OTJENIbHO
JIPOOHOI) KaK paroHAIBHOTO I 0CO00T0 BHIA Apo0eii. BrimoHeHne 1eHCTBUI ¢ «MHOTOATaXKHBIMU
npobsimu». [IpumeneHne MeTo/ia nepexosia K HaTypaibHbIM YKCIaM Ipu paboTe ¢ MHOTO3TaKHBIMU JPO-
OsMu. Pemenre npocTelnx ypaBHEHUH, COAEPIKAIINX IEPEMEHHYIO B 3HAMEHATEIE.

PellleHue TEeKCTOBBIX 3aJa4

Pemienue TekCTOBBIX 3aa4 apupmMeTHIeckuM criocodom. Perrenue nornueckux 3agad. Pemenue 3amau
nepebopoM BCeX BO3MOXKHBIX BapHaHTOB. Vcronbp30BaHue Npu pelIeHnn 3aad Tabiaull 1 cxeM. Pemenue
3a/1a4, COJAEPKAIIMX 3aBUCHUMOCTH, CBSI3BIBAIOIINAE BEIMYHMHBI: CKOPOCTh, BPEMs, PACCTOSHUE; LIEHA, KO-
JIMYECTBO, CTOMMOCTb. EMMHMIIBI U3MepeHus: Macchl, 00bEMa, LIEHBI; PACCTOSHUSA, BPEMEHH, CKOPOCTH.
CBsi3p MEXAy €IMHULIAMU U3MEPEHUsS] KaKJOW BEIUUYMHBI. PerieHue ocHOBHBIX 3a1ad Ha JpoOu. Ilpen-
CTaBJICHUE JAHHBIX B BUJIE TAOJUII, CTOJI0YATHIX AUATPAMM.

IIpumepHoe pacmmmpeHnne coaepKaHus Ha YrJy0JeHHOM YPOBHe

[IepeBon ycioBus 3a1aun Ha MaTeMaTHuecKui s3Ik PaboTa ¢ MaremaTrueckoit Mosiensio Meton mpo6
u ommbok Meton nepebopa. Penenne KkoMOMHUPOBAaHHBIX 33/1a4 Ha ApoOu W YacTu. PemieHue 3amad Ha
COBMECTHYIO paboTy C pa3InyHON KOMOHMHAIKEH paboTarmuX. 3HAKOMCTBO ¢ KOMOMHATOPUKOMU. THITBI
KoMOMHATOpHBIX 3a1a4. [Ipuniun Jupuxine. Marematudeckue urpsl. MaTeMaTu4ecKue TOJIOBOJIOMKH.

HarnsaHast reomMeTpusa

Harnsgasie npencraBinenus o ¢Gurypax Ha IUIOCKOCTH: TOYKa, MpsMas, OTPE3OK, Jyd, yrodl, JoMaHas,
MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. YTou. [IpsiMoii, OCTpHIi, Tyrnol 1 pa3BEPHYTHIN yIuibl. [[nuHa oTpes-
Ka, METPUYECKUE €AUHULBI JIMHbIL. JJInHA JIOMaHOH, IepuMEeTp MHOTOYrojibHuKa. 3Mepenue u nocrpo-
€HHE YIJIOB C MOMOIIBIO TpaHcnopTupa. Harnsnuele npencraBieHuss o purypax Ha IIOCKOCTH: MHOTO-
VJIOJIBHUK; MPSMOYTOJIbHUK, KBAJApaT;, TPEYrONbHHUK, O paBeHCTBe (uryp. M3obpaxkenue ¢uryp, B ToMm
yuciie Ha KierdaTod Oymare. [loctpoenne KoHGUTYpaIuid U3 4yacTed MpsiMOM, OKPY)KHOCTH Ha HEJIMHO-
BaHHOM M KjeTdaroll Oymare. Mcrnosb3oBaHHE CBONCTB CTOPOH M YIJIOB NMPSMOYTOJIbHHMKA, KBajpara.
[Tnomaap NpsSIMOYTOJIbHUKA M MHOTOYTOJIbHUKOB, COCTABICHHBIX U3 IPSIMOYTOJILHUKOB, B TOM YHucle (pu-
ryp, H300paKEHHBIX HA KieTdyaTor Oymare. EquHUIBI n3MepeHus miomaan. Harisqaeie npeacTaBieHus
0 IIPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBIN Napajuienenunen, Kyo, MHOrorpaHHuku. M3o00paxeHue
MPOCTEUIITUX MHOTOIPaHHUKOB. Pa3BépTku kyOa u mapamienenunena. Co3aanue Mojesied MHOTOTpaHHU-
KOB (13 OyMaru, MpoBOJIOKH, TUIACTHIIMHA U JIp.). O0BEM NpIMOYroIpHOTO Mapaienenumnesa, kyoa. Enu-
HUIIBI I3MEpEHHs 00BEMa.

IIpuMepHoOe pacuMpenne coepP:KaHUs HA YIJIy0JIeHHOM YPOBHE

3HaHNe reOMEeTPUYECKUX MMOHATUH, KOTOpble IPUHUMAIOTCS B TEOMETpUU 03 onpeneneHuil. BeisaBasaTh,
Ha OCHOBE, KaKUX U3BECTHBIX OIPEJeNICHUH JaeTcs onpeeseHre reomerpuueckoil purypsl. CTpouth
omnpejeneHne 0ojee CI0KHbIX TeOMeTpUIecKiX (GUryp Ha 6a3e U3BECTHBIX MOHATUH npocTedmmX. Bel-
JIBUKEHHE TMIIOTE3 O CBOMCTBAX Nr€OMETPUUECKHUX (PUTYp B KaUeCTBE pe3yJIbTaTa MaTeMaTHUYECKOI0 UC-
ClIeI0BaHus. 3a/lauM Ha paspe3aHue U ckiansiBaHue. Koncrpynposanue u3 T. ['eomerpudeckue ronoso-
JOMKH. TOnoJorn4eckre OnbIThI.




IIJIAHUPYEMbBIE OGPA30OBATEJ/IbHBIE PE3YJIbTATDI

JINYHOCTHBIE PE3YJ/IbTATDI

JINYHOCTHBIE pe3y/IbTaTbl 0CBOEHUSI NPOrpaMMbl y4yeGHOro npeaMeTa «MaTeMaTHKa» XapaKTepU3yOTCs:

IlaTpyoTH4YecKoe BOCOIUTAHHE:

NposiBJIeHWeM MHTepeca K NPOLIJIOMY U HACTOALIEMY POCCUHCKON MaTeMaTHKH, LleHHOCTHBIM OTHOIIEHUEM K [JI0-
CTHXXEHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUMCKON MaTeMaTHYeCKOM LIKOJIbI, K UCT0JIb30BaHUIO 3TUX JOCTHKEHUH
B pYTMX HayKax U NpUKJIaJHbIX chepax.

I'paxxaaHCcKOe M AYXOBHO-HPABCTBEHHOE BOCIIUTaHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO 00513aHHOCTEN IrpakiaHWHA U peaslu3alliu ero npas, NpeJCTaBJeHueM O MaTeMaTH-
YeCKMX OCHOBAX QYHKIIMOHUPOBAHUSA PAa3JUUYHBIX CTPYKTYD, ABJEHUH, NpoLeLyp IPaXKJaHCKOro ob61iecTBa (BbI6OPSI,
OTPOCHI U Mp.);

TOTOBHOCTBIO K O6CY)K[L€HI/IIO 3TUYEeCKUuX r[po6neM, CBA3aHHBIX C IPAKTUY€CKHUM IIPUMEHEHUEM ]:[OCTI/I)KGHI/Iﬁ HAyKH,
OCO3HaHHEM Ba’*KHOCTHU MOPAJIbHO-3TUYE€CKHUX NIPUHIHWIIOB B A€ATEJIbHOCTHU y‘-IéHOl"O.

TpyaoBoe BocnuTaHue:

YCTAHOBKOW Ha aKTMBHOE yYacTHe B pellleHUH NPaKTUYeCKUX 33/la4 MaTeMaTHU4eCKO HapaBJ/JIeHHOCTH, OCO3HAHU-
€M BOXKHOCTH MAaTEMaTHUYeCKOro 06pa30BaHUs HA NPOTSKEHUU BCeH KU3HU JIJIsl YCIEeIH ol NpodecCUOHANbHOH Jiesi-
TeJbHOCTU U Pa3BUTHEM HeOOXOJUMbIX yMEHUH; 0CO3HAHHBIM BbIGOPOM M NOCTPOEHHEM MHMBUAYAJbHON TPAaeKTo-
pyM 06pa30BaHHUA U KU3HEHHDBIX NJIaHOB C YYETOM JIMYHBIX MHTEPECOB U 00111eCTBEHHBIX IOTPeGHOCTEH.

JcTeTHYecKoe BOCIIUTAHMeE:

CMOCOGHOCTBIO K 3MOLMOHAJIBHOMY U 3CTETUYECKOMY BOCIPUSATHIO MaTEMaTHYECKUX 00'bEKTOB, 33/ia4, peLIeHHH,
paccyXeHNH; YMeHUI0 BU/IETb MaTeMaTH4eCcKHe 3aKOHOMEPHOCTH B UCKYCCTBe.

IleHHOCTH HAYyYHOT O MO3HAHMS:

OpHeHTalMell B eATeJbHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4YHbIX MPECTAaBJAEHUN 06 OCHOBHBIX 3aKOHOMEPHO-
CTAX PAa3BUTHUA Y€JIOBEKA, IPUPOAbI U O6IlIeCTBa, NMOHMMaHWEeM MaTeMaTU4YeCKOU HAaYKH KaK CCbepr 4yeJIoBe4eCKOM Ae-
ATEJbHOCTH, 3TANOB €€ Pa3BUTHUA U 3HAYMMOCTHU [J1s1 Pa3BUTHUs LUBUJIN3ALMH; OBJaJleHUEM fA3bIKOM MaTeMaTUKHU U
MaTeMaTH4YeCcKON KyJbTYypOH KaK CpeJCTBOM MO3HAaHUS MHUpPA; OBJaZleHHeM NPOCTeHIIMMH HaBbIKaMHU HCC/e/0Ba-
TeJbCKOU [eITeJbHOCTH.

dusnyeckoe BocnuTaHue, popMUpoOBaHMe Ky/IbTYPbI 3/,0POBbA H 3MOLMOHAILHOTO 6/1ar oNoJIyYHs:

TrOTOBHOCTBIO NPUMEHATb MaTeMaTH4yecKHe 3HAaHHUA B MHTepecax CBOEro 3/l0pOBbs, BeJleHUs 3[0pOBOro obpasa
’KU3HU (3[0pOBO€e NMHUTaHUe, COaTaHCUPOBAHHbBIN PEXXHUM 3aHATHUH U OT/bIXa, peryaspHast ¢pusndyeckas akTUBHOCTD);
cbOpMUPOBAHHOCTBIO HaBbIKa pedJieKcHH, NPU3HAHUEM CBOEro NpaBa Ha OWIKOGKY M TaKOro e MpaBa Apyroro 4eso-
BeKa.

JKoJIorHYeCcKoe BOCIIMTaHHUe:

opuveHTaluel Ha NpMMeHeHUWe MaTeMaTHYeCKUX 3HaHUM [JJIs pellleHUs 33Ja4 B 06JIaCTU COXPaHHOCTH OKpYy»Kalo-
el cpejbl, IJIaHUPOBAHUS MOCTYIIKOB U OLlEHKU UX BO3MOXKHbIX IOC/EICTBUH AJIS1 OKPY»Kalolllel Cpesibl; 0CO3HAHHUEM
r7106aJIbHOTO XapaKTepa 3K0JOTMYeCKHX IPO6JIeM U My Tel UX pelleHusl.

JINYHOCTHBIE pe3yJIbTaThl, 00ecleYyuBaKIiye aJalnTaluio 06y4Yarlerocs K U3MeHAIUMCA YCJI0BHAM CO-
LMaJbHON U IPUPOSHOI Cpeabl:

TOTOBHOCTBIO K JEWCTBUSAM B YCJIOBUSIX HeOIpeAeJEHHOCTH, OBBILIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3
MPaKTHUYECKYIO AeATEeJbHOCTb, B TOM YHCJ/Ie YMEHHUE YIUTBhCA Y APYTHUX J'IIO[[eﬁ, HpI/I06peTaTb B COBMECTHOM AedTesb-
HOCTH HOBbIe 3HAHHUS, HAaBbIKU U KOMIIETEHL[UU U3 OIbITA JPYTUX;

Heo6X0JAMMOCTbI0 B POPMUPOBAHUM HOBBIX 3HAaHUMH, B TOM 4ucjle OpMyAUpPOBATH WUJeH, NOHATHS, TUNIOTe3bl 00
06 bEKTaxX U ABJIECHUAX, B TOM 4YHCJIe paHee HEM3BECTHLIX, OCO3HABATb ﬂEd)I/ILU/ITbI CO6CTBEHHbIX 3HAaHUHU U KOMIIETEHT-
HOCTeH, JIAHUPOBAaTb CBOE Pa3BUTHE;

CIIOCOGHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUIO, BOCHPUHHUMATD CTPECCOBYIO CUTYalMI0 KakK BbI30B, TPeOYIOIIMH
KOHTpPMep, KOpPeKTHPOBaTb NPUHMMaeMble pellleHUs1 U AelCcTBUsA, OpMyJMpPOBaTh U OLEeHUBATb PUCKU U MOC/Ie-
cTBUS, QOPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATDI

MeTanpeMeTHble pe3yJIbTAThl OCBOEHHUs IMpOTrpaMMbl ydye6HOro mnpeamera «MaTeMaTHKa» XapaKTepHU3YIOTCS
OBJIAJIEHUEM YHUBEPCA/AbHbIMU NO3HABAMEAbHBIMU delicmausiMu, VHUBEPCAAbHbI-
MU KOMMYHUKAMUBHBIMU 0elicmeusiMu U YHUBEPCA/IbHbIMU Pe2yAsImU8HbIMU Jelicmeusimu.

1) YHueepcasvbHble no3HasamesibHble delicmeus obecnevusarm GopMuposaHue 6a308biX KOZHUMUBHbIX NPOYECcco8
obyyaroujuxcsi (oceoeHue Memodo8 NO3ZHAHUS OKPYHCAIOWEe20 MUpd; NPUMeHeHUe J102U4eCKUX, UCC.1e008ameabCKuX one-
payuti, ymeHuii pabomams c uHgpopmayueti).

Ba3oBble JIorn4ecKue AeiCcTBUA:



e  BBIIBJIATH U XapaKTePU30BaTh CYLeCTBEHHble IPU3HAKY MaTeMaTH4YeCKUX 06'bEKTOB, IOHATUH, OTHOLIEHUH MeX-
Jly IOHATUSIMUY;

e (QopMysHpOBATH ONpe/ieseHHs IOHATUH; yCTaHABJIMBATh CYLeCTBEHHBIA IPU3HAK KJIaCCUPHUKAL UM, OCHOBAHHUS
JL1s1 0606 11eHNs U CPaBHEHU S, KPUTEPUHU ITPOBOAMMOTr0 aHAJIN33;

e  BOCHPUHHUMATb, OPMYJIHPOBATH U IPEO6PA3OBBIBATE CYXKAEHUS: YTBEPAUTENbHbIE U OTPULIATE/NbHBIE, €JUHUY-
Hbl€, YaCTHBIE U 00OLIHE;

e  YCJIOBHBIE; BBISIBJISTH MaTeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpeYHs B PpaKTaX, JaHHBIX,
HabJII0/IEHUSIX U YTBEPXK/EHUSX;

e IpejJlaraThb KPUTEPUH [Jisl BbISIBJIEHUsI 3aKOHOMEPHOCTEH U MPOTUBOPEYHUH;

e  /leJIaThb BbIBOAbI C UCIO/b30BAaHUEM 3aKOHOB JIOTUKH, JeJYKTUBHBIX U HHAYKTUBHBIX YMO3aK/IOUEeHUH, yMO3aKJII0-
YeHUH 10 aHaAJIOTUH;

e pasbupaThb [JOKa3aTeJbCTBA MAaTEMATHUECKUX YTBEPKAEHUH (IPSIMbIE U OT MPOTHUBHOTO), TPOBOAUTDL CAMOCTOSI-
TeJIbHO HECJIOXKHBIE J0KA3aTebCTBA MaTeMAaTUYeCKUX GpaKTOB, BbICTPAaUBATh apryMeHTALUI0, TPUBOAUTD IPUMe-
pbI ¥ KOHTPIPUMEDBI;

e 000CHOBBIBAaTb COOCTBEHHbBIE PACCYK/I€HUS; BBIOUPATh CIIOCO6 pellleHUs yueOHOU 3a/jaui (CpaBHUBATh HECKOJIBKO
BapUaHTOB pelleHUs, BbIOUPaATh HauboJiee NOAXOALIMH C yYETOM CAaMOCTOSATEbHO Bbl/leJIEHHbIX KPUTEpHEB).

Ba3zoBrble MccieaoBaTe/IbCKUe AelCTBUA:

®  HCI0JIb30BaTh BONMPOCHI KaK MCC/IeL0BaTENbCKUM HHCTPYMEHT NT03HAHUS;

e  (QopMyJMpOBaTh BONPOCH], PUKCUPYIOLIYE NIPOTUBOPEYHE, IPOBIEMY, CAMOCTOSTENbHO YCTAHABJIMUBATh HCKOMOE U
JlaHHOe, POPMUPOBATH TUIIOTE3Y,

® apryMeHTHUPOBATH CBOIO NMO3ULHIO, MHEHHE;

e MPOBOAUTH IO CAMOCTOSITEIBHO COCTABJIEHHOMY IJIAaHY HECI0KHbIHA 3KCIEPUMEHT, HEGOJIBIIOE HCCIeL0BAaHUE 10
YCTaHOBJIEHUIO 0COOEHHOCTEN MaTeMaTH4YeCKOT0 06'beKTa, 3aBUCHUMOCTEN 06'bEKTOB MEXY CO6O0H;

e caMoOCTOATeJNbHO GOPMYIHUPOBATH 06061IEHNS U BBIBOJbI 10 Pe3yJbTaTaM NPOBeAEHHOr0 HAGJII0JeHHUS, UCCIe10-
BaHUS, OLEHUBATh JJOCTOBEPHOCTbD IOJIYYEHHBIX PE3Y/IbTATOB, BEIBOLOB U 06001[eHHH; TPOrH 03UPOBATh BO3MOXK-
HOE pPa3BUTHE MPOLECC], a TAKXKE BbIJBUTAThb MPEJIIOI0XKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Pa6oTa c undopmanueii:

e  BBISBJATh HEJJOCTATOYHOCTb U U30BITOYHOCTh HHGOPMAIMH, JAHHBIX, HEOOXOAUMBbIX JIJIsl pEIIeHUs 3a/1a4H;

e  BbIOUPATh, aHAJU3UPOBATD, CUCTEMATU3UPOBATh U HHTEPNPETUPOBATH UH(POPMALUIO PA3/IMYHBIX BUJIOB U pOpM
npeJCTaBJIeHUs;

e BbIOUpaTh GopMy Ipe/CTaBIeHHS HHPOPMALMU U UJLJTIOCTPUPOBATD pelllaeMble 33/]a4d CXeMaMu, luarpaMMamy,
MHOU rpadUKOU U UX KOMOUHAIUSIMY;

e  OIlleHUBATh HAJEKHOCTb UHPOPMALIUH 110 KPUTEPUSAM, NPEAJIOKEHHBIM YUUTENEM UK CHOPMYJIUPOBAHHBIM CaMO-
CTOSITEJIBHO.

2) YHuseepca/ibHble KOMMYHUKAMUBHbIe delicmausi 06ecneyusarom cghopMupo8aHHOCMb COYUAIbHbIX HABLIKOE 06)-
AW UXCA.
O6uieHue:

e BOCIPHHHMATh U GOPMYJIMPOBATH CY>KIEHHUSI B COOTBETCTBUU C YCIOBUSMH U [EeJISIMU OO LIEHUS;

e  SCHO, TOYHO, TPAaMOTHO BbIPaXKaTb CBOK TOYKY 3PEHUs B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS 110
XO/y pelleHus 33/la4yy, KOMMEHTHUPOBATh MOJIyYEeHHBIN pe3yJsIbTaT; B X0/ie 00CyX/JeHHsI 33ZjlaBaTh BOIIPOCHI 1O Cy-
IECTBY 0OCY»X/]JaeMOM TeMbI, TP0GJIEMbI, pelllaeMOoU 33/1a4uy, BLICKa3bIBAThb U/JI€U, HalleJIeHHbIe Ha MOWCK pellleHUs;

®  COIOCTaBJISITh CBOM CYXK/JI€HHUS C CYKAEHUSMU APYTUX YYaCTHUKOB JUAJIOra, OGHApYKUBATh PasJinive U CXOJ[CTBO
MO3ULIMH;

® B KOppPeKTHOU popMe GopMyIMpOBATH PA3HOTJIACHS], CBOU BO3PAXKEHUS;

®  MpeJCTaBJATH Pe3yJIbTAThI pellleH!s 33/]a4y, 3KCIEPUMEHTA, UCC/IeI0BaHuUs, IPOEKTa;

®  CaMOCTOSITEJIbHO BhIGUPATh GOpMaT BBICTYIJIEHUS C YYETOM 33/1a4 NMpe3eHTaIlUH U 0CO6EHHOCTEH ay AUTOPUH.

COTpyAHMYECTBO:

e [IOHMMAaTb U UCIO0JIb30BaTh IPEUMYLIeCTBa KOMaHJHON U MHAUBUAYAJbHON paboThI IPU pellleHUH y4eOHbIX MaTe-
MaTHYeCcKUX 33/ay;

e [PUHUMATh LieJIb COBMECTHOH eATe/TbHOCTH, IIJIAHUPOBATh OPTaHM3alMi0 COBMECTHON paboThl, pacipeesTh
BU/bI paboT, JOrOBAapUBaThCS, 06CYK/JaTh MPOLECC U Pe3yJIbTAT PaboThI;



060011aTh MHEHUSI HECKOJIBKUX JIIOJel; y4acTBOBATh B IPyNNoBbIX GpopMax paboThl (06Cyk/AeHuUs], 0OMeH MHEHHUs-
MU, MO3TOBbIe LITYPMBI U JP.);

BBIIIOJIHATD CBOIO YacTh pabOThl ¥ KOOPAUHUPOBATH CBOU JAeUCTBUS C APYTMMU YiIeHaMH KOMaH/bl;

OLIeHUBATh Ka4eCTBO CBOEro BKJIaZa B OOLIMHI MPOAYKT 0 KpUTepUsIM, cGOpMYIHPOBAHHBIM yYaCTHUKaMHU B3aH-
MOJIEMCTBUSI.

3) YHueepcasnbHble pe2y1simuHble delicmsus 06ecnevusaom @GopMuposaHue CMbICA08bIX YCMAHOBOK U HCUSHEHHDBIX
HABbIKO8 AUYHOCMU.
CamoopraHusaumsa:

CaMOCTOSITEILHO COCTABJISATD IJIaH, AJITOPUTM pellleHus 3a/ja4d (MJIM ero 4acTh), BEIOGUPATh CIIOCO6 peleHus C
Y4ETOM MMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMeHTHPOBATh U KOPPEKTUPOBATh BapHUAHThI
pelleHui c y4€TOM HOBOM HHPOpMaLUU.

CaMOKOHTPOJIb:

BJIaJIETh CII0CO6AaMH CaMOIIPOBEPKH, CAMOKOHTPOJISA NTpoLiecca U pe3yJbTaTa pellieHust MaTeMaTH4eCcKoH 3a/1a4y;
npeJBUAETb TPYAHOCTH, KOTOpble MOTYT BOSHUKHYTb IPU pelleHUH 3a/1a4y, BHOCUTb KOPPEKTUBLI B 1eITE€bHOCTh
Ha OCHOBe HOBBIX 00CTOATE/IbCTB, HAaW/IeHHbIX OLINOOK, BbISIBJIEHHBIX TPYAHOCTEH;

OLIeHMBAaTh COOTBETCTBHE Pe3y/IbTaTa [|eTeJbHOCTH IOCTABJIEHHOM L[eJIU U YCJI0BUAM, 06'bSCHATD IPUYHUHBI J10-
CTHXKEHUS WM HeJIOCTHXKEHU LleJIM, HAX0JUTh OLIMOKY, AaBaTh OLLeHKY IPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJ/IbTATbI

Yucsia 1 BbIYMC/IEHUSA

[loHUMaTb U NPaBUJIBHO YIOTPEGISATh TEPMUHBI, CBSI3aHHbIE C HATYPAJbHbIMU YUCIaMH, 0ObIKHOBEHHBIMU U JleCsl-
TUYHBIMHU APOOGSIMHU.

CpaBHUBaTh M yNOpsJ0YMBaTh HAaTypaJsbHbIE YMCJA, CPABHUBATh B NMPOCTEUILIUX CAy4asiX OObIKHOBEHHbIEe Apo6H,
JlecITUYHbIe Apo6Hu.

COOTHOCUTBH TOYKY Ha KOOPAMHATHOUN (YMCJIOBON) MPSIMOM C COOTBETCTBYIOILUM €d YHCJIOM U U300paXKaThb HATy-
pasibHbIe YK C/a TOYKaMU Ha KOOPJAUHATHOM (UYMC/I0BOM) MPSIMO.

BoinonHATL apudmMeTrdeckrue JeWCcTBUS C HATYPaJIbHbBIMHU YHCJIAMU, C OOBIKHOBEHHBIMH APOOSMU B MPOCTEHIINX
C/Iyyasx.

BbINOJHATH NPOBEPKY, IPUKUAKY pe3y JibTaTa BbIYUCAeHUH.

OKpyrJATh HaTypaJbHbIE YU CIIA.

PellleHue TEKCTOBBIX 3aJa4

PemaTh TekcToBble 3aZaud apUPMeTHYECKUM CIOCOOOM M C MOMOLIbI0 OPraHM30BaHHOI'O KOHEYHOro nepebopa
BCeX BO3MOXXHbIX BApPUAHTOB.

PemaTh 3a/jauy, cofiepskalljye 3aBUCUMOCTH, CBSI3bIBAIOLIMEe BEJUYMHbBI: CKOPOCTb, BpeMsl, PaCCTOSIHUE; 1ieHa, KOJIH-
4eCTBO, CTOUMOCTb.

Hcnosb3oBaTh KpaTKUe 3alIMCH, CXeMbI, TabJIHLbI, 06003HAaUYE€HUA NIPH pellleHUH 3a4ay.

[Tonb30BaThbCsA OCHOBHBIMHU €JUHUIIAMHU U3MepeHHUs: [ieHbl, MacChl; pacCTOSIHUS, BpeMeHH, CKOPOCTH; BbIpaXkaThb O/1-
HU e[JMHULBI BeJIM- YMHBI Yepes Jpyrue.

W3BJjiekaThb, aHAJM3MPOBATh, OLleHUBAaTh UHGOPMALMIO, NIPe/CTaBJeHHYI0 B TabJulle, HAa CTON6YaTON JUarpaMMe,
MHTepIpeTHPOBATh NIpe/iCTaB/IeHHble JaHHbIe, HCII0/1b30BaTh JaHHbIE IPU pellleHUH 3a4ad.

HarnsaaHast reoMeTpusa

[Tob30BaThCA reOMETPUIECKUMU MOHATUSAMU: TOYKA, MpsAMasi, OTPE30K, JIy4, yroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb,
KpYT.

[IprBOAUTH NpUMepPbl 06'LEKTOB OKPY?KAIOIIEr0 MUPA, UMEIIUX GOPMY U3yYeHHbIX F€OMETPUIECKUX QUTYD.

HUcnosib30BaTh TEPMHUHOJIOTHIO, CBI3aHHYIO C yIJIaMU: BeplIMHA CTOPOHA; C MHOTOYTOJIbHUKAMU: yroJ, BepIlrHa,
CTOPOHA, JUaTOHaJIb; C OKPYKHOCThIO: PaJIUyC, IUaMETp, LIEHTP.

N300pakaTh U3y4eHHbIe FreoMeTpUYecKre QUTyphbl HA HEJIMHOBAHHOW U KJIETYaTOW GyMare C MIOMOIIbI0 IUPKYJISA U
JIMHENKU.

HaxozuThb AJIMHBI OTPE3KOB HENOCPeACTBEHHbIM U3MEpPEHHEM C NMOMOIIbI0 JIMHEHKH, CTPOUTh OTPE3KU 33JaHHOU
JJIMHBI; CTPOUTh OKPYKHOCTb 33IaHHOTO pajuyca.



HWcnosib30BaTh CBOMCTBA CTOPOH U YIJIOB IPSIMOYT0JIbHUKA, KBa/ipaTa /AJ1s1 UX IOCTPOEH M, BbIUUCAEHUS IJIOIALH U
nepuMeTpa.

BbIYMCATh HEPUMETP U IJIOLIAAb KBaApaTa, MPSIMOYToJbHUKA, QUTYP, COCTaBJIEHHBIX U3 IPSIMOYTOJbHUKOB, B TOM
yucie GUryp, U300 paXKEHHBIX HA KJIeTYaTOM Oymare.

[Tonb30BaTbCs OCHOBHBIMU METPUYECKHMMHU €MHULAMU U3MepeHHUs JAJIMHBI, IO 1; BbIpaKaTh OJHU €JUHHULbI
BeJINYMHBI Yepe3 Jpyrue.

PacnosHaBaTb napasiesenunef, Ky6, UCI0/b30BaTh TEPMUHOJOTHUIO: BEPIIMHA, Pe6pPO rpaHb, U3MEpPEHHUs; HaXo-
JUTb U3MepPeHUs napaliesenunesa, Kyoa.

BeruuciaaTe 06b€M Ky6a, Mapasiesenunesa 10 33JaHHbIM M3MEPEHUsIM, M0/b30BaThC €JUHULIAMU HU3MEpeHUs

06 bEMa.

PelraTh HecJ10KHBIE 3aa4M Ha H3MepeHrue reoOMeTpruieCKux BeJIMIUH B IPAKTHUIECKUX CUTYyal|UAX.

TEMATHYECKOE IIVTAHUPOBAHHME

Haspanue pasgesa | YUucao | OcHoBHoe conepxanue | Yuciao | IlpumepHoe comep:xanue
(TeMBbI) Kypca 4acoB (0a3zoBbIii YPOBEHDb) 4yacoB | (Yriiy0JieHHbII YPOBEHb)
(4HCI10 4ACOB) ;‘:zmm_

nue O0)
Harypanbnbie 43 Hecarnynas cucrema 100 IlepeBon yciaoBus 3a1a4u Ha MaTe-
yucaa. [leicreus ¢ cuucieHus. Psan Hary- MaThueckui s3bIk. Pabota ¢ mare-
HATYpalbHbIMHU panbHbIX yncen. Hary- MaTH4YECKO MoJenbio.Meroa npod
YHCJIAMH panbubi psaa. Yucno 0. u ommbok. Merton nepedopa.

HarypanbpHble ynciia Ha
KOOPJWHATHOM IIPSIMOM.
CpaBHeHMe, OKpyIJIEHHE
HaTypaJIbHBIX YUCEIL.
ApudpmeTrueckue nei-
CTBHS C HATypaIbHBIMU
yrcinamu. CBOMCTBa Hy-
JIS1 IPH CII0KEHUH U
YMHOKE€HHH, CBOWCTBA
€IMHULBI IPU YMHOXKe-
Huu. [lepemectu TenbHOE
Y COYETATENILHOE CBOM-
CTBa CJIO’KEHUS U YMHO-
KEHUsI, pacipeeiu-
TEJIBHOE CBOWCTBO
yMHOXeHHUd. [enurenu n
KpaTHBIE YHCIA, Pa3jo-
JKEHHME YuClla HA MHOXKU-
Tenu. [lenenue ¢ ocrar-
koM. IIpocTsle u cocTas-
Hble yncina. [Ipusnaku
JIeInMOCTH Ha 2, 5, 10, 3,
9. Ctenensb ¢ HaTypaib-
HBIM I10Ka3aTEJIEM.
YucnoBble BEIpAXKECHHUS,
MOPAOK nercTBuid. Pe-
LIIEHWE TEKCTOBBIX 3a/1a4
Ha Bce apu(pMeTHYECKHE
JEUCTBUSA, HA IBH)KEHUE
Y TIOKYIIKH.

JlonoaHUTENbHBIE CBOMCTBA apHd-
METHYECKHUX NEUCTBUN: NEITUMOCTD
MPOU3BEJCHUS; JICIIUMOCTh CYMMBI
Y PA3HOCTH; U3YYEHUE U TTPUMEHE-
HUE MpU3HAKa IeIMMOCTH Ha 11, Ha
4, Ha 25, Ha §; pellIeHre TEKCTOBBIX
3aJ1a4, MaTEMaTUIECKON MOJCIBIO
KOTOPBIX ABJISAETCSA AITOPUTM
Haxoxnaeauss HOJ[ u HOK; nene-
HUE YKCIia Ha POU3BEJICHUE; JIe-
JIEHWE U YMHOKECHHE JCIIUTENS U
JIeTIMMOTO Ha OAHO U TO XK€ YHUCJIO.




Harasanas reo-
MeTpus. JIunnu Ha

12

Touka, npsimasi, OTpPE30K,
ny4. Jlomanas. M3mepe-

3HaHWE FeOMETPUYECKUX TTOHSATU,
KOTOPBIC IIPUHHUMAIOTCA B ICOMECT-

IUIOCKOCTH HUE JJIMHBI OTPE3Ka, puu 6e3 onpeaeseHui.
METPHUYECKUE EIIMHUIIBI BrIsBIATE, HA OCHOBE, KAKUX 3~
U3MEPEHHUS UTHHBI. BECTHBIX ONPEJEICHUN JaeTcs
OKpYXHOCTh U KPYT. OTIpEJICIICHNE TeOMETPUUECKOM u-
[TpakTnueckas pabota rypbl. CTpouTh omnpenenenue oonee
«IlocTpoenue y3opa u3 CJIOKHBIX T€OMETPUUECKUX PUTYD
OKPY)KHOCTE». YTO. Ha 0a3e W3BECTHBIX MOHITHUI MPO-
[Ipsimo¥i, OCTpBIN, TyHOU cTermmx. BeiaBrkeHne runores o
U Pa3BEPHYTHIN YIIIbL. CBOMCTBaX reOMeTpuIecKux Guryp
W3mepenue yrios. B KauecTBE pe3ylibTaTa MaTeMaTH-
[TpakTuueckas pabota YEeCKOTO MCCIIEeIOBAHMUS.
«ITocTtpoenue yrioBy.

OObIKHOBEHHbIE 48 Hpo6s. [IpaBunsHbIE 1 82 OCHOBHOE CBOMCTBO JIpOOH: CO-

apooun HelpaBUIbHBIE IPOOH. KpallleHHEe U MpUBEIEHHE K HOBOMY
OCHOBHOE CBOICTBO 1 001IeMy 3HaMEHAaTEI0 JpoOeH,
npobu. CpaBHEeHHE APO- COJIEpPKAIMX B YUCIIUTENIE U 3HA-
Oeii. CrnoskeHue U BbIYU- MeHaTeJse Yncia, epeMeHHbIE U
TaHHE OOBIKHOBEHHBIX CTEIICHU MePEMEHHBIX, TPEOYIOINX
npobeit. CMmeraHHas NPUMEHEHUS pacIpeleIUTeIbHOTO
Ipo0b. YMHOXKEHUE U 3aKOHA JJI BBIHECEHUs O0IIEro
JeNieHue OOBIKHOBEHHBIX MHO>KUTEJS 32 CKOOKH.
npo0eii; B3aMMHO- CpaBHeHue 1po0eii: uepes 10noJ-
obpaTHbIe 1podu. Pere- Henue 10 1, no %. CnokeHue, BbI-
HHUE TEKCTOBBIX 337134, YUTaHHE, YMHOKCHHUE U JCTICHUE
COJIepKAIMX APOOH. npo0eit, cosiepKalixX B YUCIUTENES
OcHoBHBIE 33124 Ha Y 3HaMEHAaTeJIe YnCIa, IEPEMEHHbIE
npo6u. [Ipumenenue U CTENICHU MIEPEMEHHBIX.

OyKB JUIsl 3aIIUCH MaTe- [Ipumenenne ocoboro mpuema npu

MaTHYECKUX BBIPAKECHUN YMHOKEHHH U JIETIEHUH JIpoOu Ha

U TIPE/ITI0KCHUH. HaTypaJlbHOE YUCIIO (OTAEIBHO 1ie-
JIOW 4acTU U OTIEJIbHO APOOHOI)
KaK parmoOHAIILHOTO ISl 0CO00TO
BUA IpoOeii. BrimomHeHue neii-
CTBHH C «MHOTO3TaKHBIMH JPO0Si-
Mm». [Ipumenenue merona nepexo-
Jla K HaTypaJIbHbIM YHCIaM Ipu
paboTe ¢ MHOTO3TaKHBIMU APOOSI-
Mmu. Penienne KOMOMHUPOBAHHBIX
3a/1a4 Ha APOOU U YaCTH.
Pemenue 3a1au Ha COBMECTHYIO
paboTy ¢ pa3IMIHON KOMOWHAIHEH
paborarommx. Pemenue mpocreii-
IIMX YPaBHEHUH, COJEpKaINX IIe-
PEMEHHYIO B 3HAMEHAaTelIe.

Harasanas reo- 10 MHoroyronbHuky. Ye- 3amaun Ha pa3pe3aHue U CKIIAIbI-

MeTpusi. MHoOro-
YIOJILHUKH

TBIPEXYTOJIBHUK, NPSMO-
YTOJIbHUK, KBaJparT.
[IpakTnyeckas padora
«IToctpoenue npsamo-

Banue. Koncrpynposanue u3 T.




YIOJIbHUKA C 3a/IaHHBIMU
CTOpPOHAMH Ha HEJIMHO-
BaHHOU Oymare». Tpe-
yroiapHuK. [Inomane u
MEPUMETP MPSMOYTOJIb-
HUKa U MHOTOYTOJIbHU-
KOB, COCTaBJICHHBIX U3
HIPSIMOYTOJILHUKOB, €1~
HULbI U3MEPEHUS IJ10-
miaau. [lepumerp MHOTO-
YTOJIbHUKA.

decsaTuaHbIC APOOH

38

JlecatuyHas 3amuck Apo-
oeii. CpaBHeHue aecs-
TUYHBIX ApoOeii. [leii-
CTBHSA C JECATUYHBIMU
npo0simu. OxpyrieHue
JECATUIHBIX APOOEH.
Pemenue TeKCTOBBIX 3a-
Jiad, COACpIKaIIUX JIpo-
6u. OCHOBHEBIE 3aa41 Ha
Ipoowu.

Harasaanas reo-
Metpus. Tena u

¢urypsi B npo-
CTPaHCTBe

MHuororpanauku. 13006-
paXK€HUEe MHOTOTpPaHHU-
KOoB. Mognenu nmpocrpas-
cTBeHHBIX Ten. [Ipsmo-
YIOJIBHBIN NTapalileIIeu-
nies, Kyo0. Pa3BépTku Ky-
6a u nmapajuienenunesaa.
[TpakTryeckas pabora
«Pa3BépTtka kyba». O0b-
&M Ky0a, IpsMOYTOJIbHO-
ro napajuieJenunesa.

49

I'eomeTpuyeckue ToJI0BOIOMKH.
Tormonornyeckue OnbITHIL.

IloBTOpEeHue u
00001meHne

10

[ToBTOpEHNE OCHOBHBIX
MOHSTUI U METOJIOB Kyp-
ca 5 xiacca, 0000I11IeHIE
3HAHUM.

3HaKOMCTBO C KOMOMHATOPHKOM.
Tunbl KOMOMHATOPHBIX 337a4.
[TpuHnun Jupuxne. Maremaruue-
CKHe urpel. MaremaTuyeckue ro-
JIOBOJIOMKH.

Bcero

170

238
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