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IHosicHuTEALHAA 3aIIUCKA

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O [TPEJJMETA «MATEMATHUKA»

Pabouas mporpamma o mMareMaTHKe Ut oOydaromuxcs 5S—9 kiaccoB pazpaboTaHa Ha OCHOBE
®enepanbHOT0 rocy1apCTBEHHOT0 00pa30BaTEeIFHOTO CTaHAAPTa OCHOBHOT'O O0IIEro 00pa3oBaHus ¢
y4€TOM M COBPEMEHHBIX MUPOBBIX TPeOOBaHUH, MPEIBIBIAEMBIX K MATEMAaTUYECKOMY 00pa30BaHUIO, U
TPAIUIIUN POCCUICKOTO 00pa30BaHusl, KOTOPbIE 00ECTIEUNBAIOT OBJIAICHUE KIIFOUEBBIMHU
KOMIIETEHIMSIMH, COCTABIIIOLIMMU OCHOBY JJISl HEITPEPHIBHOTO 00Pa30BaHUS M CAMOPA3BUTHSA, a TAKKE
[EJIOCTHOCTh OOMIEKYJIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS 00YYArOIINXCS.

B paGoueii mporpamme yuTeHbI HJIEH U TIOJ0KeHUsT KOHIIeNIMy pa3BUTHS MAaTEMaTHYECKOTO
obpazoBanus B Poccuiickoit denepanuu. B amoxy mudpoBoit Tpanchopmaiuu Bcex chep
YeJI0BEYECKOM JESITETbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM UEJI0OBEKOM 0€3
0a30B0Oi1 MaTEMaTUYECKOM IMOATOTOBKH. YK€ B IIIKOJIE MATEMAaTHKA CIYKHUT OIMOPHBIM IPEIMETOM JJISt
M3YYEHMS] CMEXKHBIX JIMCLUUIUINH, a TIOCJE IIKOJIbI pealbHONH HEOOXOAUMOCTBIO CTAHOBUTCSA
HeTIpepbIBHOE 00pa3oBaHue, UTO TPEOYET MOJHOIICHHOM 6a30B0ii 00111e00pa30BaTEILHOM MOATOTOBKH,
B TOM UYHUCJI€ U MaTeMaTUYeCKON. DTO 00yCIIOBIEHO TEM, UTO B HAILIM IHU PACTET YKMCIIO Mpodeccui,
CBSI3aHHBIX C HEMIOCPEACTBEHHBIM IPUMEHEHHEM MaTEMAaTHKU: U B cpepe IKOHOMUKHU, U B OU3HECE, U B
TEXHOJIOTHYECKHUX 00JacTsX, U JJaXKe B TyMaHUTApHBIX cpepax. TakuM 00pa3zom, Kpyr MIKOJbHUKOB,
JUIS. KOTOPBIX MaTeMaTHKa MOYKET CTaTh 3HAYMMbIM IIPEIMETOM, PACIIUPSETCS.

[IpakTryeckas 1Moje3HOCTh MaTEMATUKH 00YCIIOBIIEHA TEM, UTO €€ MPEAMETOM SIBIISIFOTCS
(dbyHIaMeHTalIbHbIE CTPYKTYPBI HAIIETO MUPA: IPOCTPAHCTBEHHbIE POPMBI M KOJIMYECTBEHHbIE
OTHONIEHHUSI OT MPOCTENIIINX, YCBAUBAEMBIX B HEMTOCPEICTBEHHOM OIIBITE, IO JOCTATOYHO CIOXHBIX,
HEOOXOUMBIX JJISl Pa3BUTHS HAYUHBIX U MIPUKIATHBIX UAeH. be3 KOHKpETHBIX MaTeMaTHYeCKIX
3HAHMUN 3aTPYTHEHO MOHMMAaHKUE MPUHIIUIIOB YCTPONCTBA U HCIIOIb30BaHUSI COBPEMEHHOW TEXHUKH,
BOCIPUSTHE U UHTEPIPETALIUs Pa3HOOOPA3HOH COIMaIbHOMN, 3KOHOMUYECKOH, TOJTUTHYECKON
nHpopmManuu, Mano 3pQPexTUBHA TOBCETHEBHAS MIPaKTHUECKas AesTeabHOCTh. KaxkjoMy uenoBeky B
CBOEH JKU3HU MPUXOJUTCS BBIMOIHITH PACUETHI U COCTABIAThH AITOPUTMBL, HAXOAUTh U TPUMEHATH
(bopMyIIbl, BIAJIETh MPAKTUYECKUMU NPUEMaMHU T€OMETPUUECKUX U3MEPEHUI U TOCTPOCHUH, YUNTATh
nH(pOpMaLIKIO, TPEICTABICHHYIO B BUJIE TaOIHII, JUarpaMM U TpaduKOB, )KUTh B YCIOBUSIX
HEONpeAeIEHHOCTH ¥ TIOHUMAaTh BEPOSTHOCTHBIN XapakTep CIIyYalHBIX COOBITHIA.

OAHOBPEMEHHO C pacUIMpeHueM cdep MPUMEHEHUsI MaTeMAaTUKH B COBPEMEHHOM OOIIeCTBE BCE
0oJiee BaKHBIM CTAHOBUTCSI MATEMAaTUUYECKHUM CTUIIb MBIIIUICHUS, POSIBIISIOIINICS B ONPEIeIEHHBIX
YMCTBEHHBIX HaBbIKax. B mporecce n3yyeHuss MaTeMaTHUKU B apceHal MPUEMOB U METO/I0B MBIIILIICHHS
YeJl0BeKa ECTECTBEHHBIM 00pa30M BKIIIOUAIOTCS UHAYKIMS U JeAyKLHs, 00001IIeHNe U KOHKPETH3aIHs,
aHaJIM3 U CUHTE3, KiIaccudukaius u cuctemaTu3anus, abctparupoanue u ananorusi. OObeKThI
MaTeMaTHYEeCKUX YMO3AKIIIOUEHUH, MpaBuiia UX KOHCTPYUPOBAHHS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX MMOCTPOCHUM, CIOCOOCTBYIOT BbIpaOOTKE yMEHHs (OPMYIUPOBATH, 00OCHOBBIBATH U
JIOKa3bIBaTh CYK/ICHHUS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MbIIITIeHUE. Benyias posibs mpuHaaIeKuT
MaTeMaTHKe U B GOPMUPOBAHUU AITOPUTMHUYECKON KOMIIOHEHTHI MBIIIICHUS] U BOCIUTAHUN YMEHU I
JeMCTBOBATH 110 33/IaHHBIM aJITOPUTMAaM, COBEPIIIEHCTBOBATH NU3BECTHBIE U KOHCTPYHPOBATh HOBLIE. B
MpoLIecCce pelIeHHs 3a/1a4 — OCHOBOM y4eOHOM NesITeNbHOCTH Ha YPOKaX MaTeMaTHKU —
Pa3BHUBAIOTCS TaK)Ke TBOPUYECKAs U MPUKIIAAHAS CTOPOHBI MBIIILICHHUS.

OOyueHne MaTeMaTHKE 1aE€T BOZMOXKHOCTh Pa3BUBATh Y 00YUaIOIINXCSA TOUHYIO, PAllMOHATBHYIO U
MH(OPMATHUBHYIO peub, YMEHHE OTOMPATh HauboIee MOIXO/ISAIINE I3bIKOBBIE, CHMBOJIHUYECKHUE,
rpaduyeckue cpeacTBa Ul BRIPAKESHHSI CY>KICHUI U HATJIATHOTO UX MPECTaBICHUS.

Heo6xo1uMbIM KOMIIOHEHTOM 00111el KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUH SIBJISIETCS O01IIee
3HAKOMCTBO C METOAAMM MTO3HAHUS AEHCTBUTEIBHOCTH, IPEACTABIECHUE O IIPEAMETE U METOAX
MaTeMaTUKH, UX OTJIMYUNA OT METOJIOB JIPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX
MPUMEHEHHS] MAaTEMaTUKHU JJIsl PEeIICHUsS] HAyYHBIX U MPUKIAAHBIX 3a1a4. TakuM oOpa3om,
MaTeMaTu4eckoe 00pa3oBaHue BHOCUT CBOM BKJIaJa B (hopMUpOBaHME OOILEH KYJIbTYpbl UeIOBEKa.
W3ydeHnne MaTeMaTHKU TaKKe COCOOCTBYET 3CTETUYECKOMY BOCIIUTAHHIO YeNIOBEKa, TOHUMAaHHIO
KpacoThl ¥ M3SIECTBAa MAaTEMATUYECKUX PACCYKJICHHUH, BOCIIPUATUIO T€OMETPUUYECKUX (HOpM,
YCBOEHHIO UJIEU CUMMETPHHU.



HEJIN U3YYEHUA YYEBHOI'O ITPEAMETA «MATEMATUKA»

IIproputeTHbIMH LIETAMU O0yUEHUSI MaTeEMaTUKe B 5—9 Kiaccax sIBISIFOTCS:
- (hopMupoBaHHE LEHTPAIBHBIX MATEMATUYECKUX MMOHATHI (YUCII0, BETMYMHA, TEOMETPUYECKas
¢burypa, nmepeMeHHast, BEPOSITHOCTh, (PYHKIIHS), 00ECIICUNBAIONTUX TPEEMCTBEHHOCTh H
MEPCHEKTUBHOCTh MaTEMATUYECKOTO 00pa30BaHUs 00YUarOIIUXCS;

- TOJBEICHUE OOYYAIONINXCS HA JOCTYITHOM /ISl HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3M MaTEMaTUKU
Y OKPY’KAIOIIEro MUpa, TOHUMAaHHE MaTEMAaTUKU KaK 4acTH OOLIeH KyIbTypbl YeJIOBEUECTBA;

- Pa3BUTHE UHTEIUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yJaronuxcs, Mo3HaBaTeIbHON
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KpUTUYHOCTH MBILUICHUS, THTEpEca K U3yUEHUIO
MaTE€MAaTHUKH;

- (hopmupoBanue GyHKIIMOHATEHOW MAaTEMaTHIECKOW IPaMOTHOCTH: YMEHHsI paclio3HaBaTh
MIPOSIBJIEHUSI MATEMAaTUUECKUX MOHATHI, 0ObEKTOB U 3aKOHOMEPHOCTEN B PEaIbHBIX )KU3HEHHBIX
CUTYalLUsX U [IPU U3YyYEHUU JIPYTHX yUEOHBIX IPEAMETOB, POSIBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, (POpMYIHpOBaTh X Ha SI3bIKE MaTEMATUKU U CO3/1aBaTh MaTeMaTHUYECKUE MOJIEIIH,
MIPUMEHITh OCBOCHHBIN MaTeMaTUYEeCKUI anmapar Juis pelieHns IPaKTUKO-OPUEHTUPOBaHHbBIX 3a/1a4,
MHTEPIPETUPOBATH U OLIEHUBATH ITOJYYEHHbIE PE3yJIbTATHI.

OCHOBHBIE JINHUH COJIEPKAHUS Kypca MaTeMaTuku B 5—9 kinaccax: «Uucia v BEIYUCIICHHS,
«Anrebpa» («AnreOpanyeckue BbIpaXeHUs», «YpaBHEHHUS U HEPABEHCTBAY ), « DYHKIIMWY,
«I"'eomerpus» («I'eomerpuueckue GUrypsl U UX cBOMCTBay, «M3MepeHne reoMeTpUYECKUX BETUUHH),
«BeposaTHOCTB U cTaTHUCTUKaY. JlaHHBIC JIMHUM PAa3BUBAIOTCS TMapaJIeNbHO, KaXKAas B COOTBETCTBHUH
C COOCTBEHHOMH JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT JIPYTOi, a B TECHOM KOHTAKTE U
B3anMoieicTBIH. Kpome 3Toro, MX 00beAMHSET JIOTHYECKasi COCTABIISIONIAS, TPAJUIIMOHHO ITPHCYIIAs
MaTeMaTUKe ¥ MPOHU3BIBAIOIIAS BCE MATEMAaTHUECKUE KYPCHI M COJIEpKATEITbHbBIE JIMHUH.

CoopmynupoBanHoe B DenepaibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO
o01ero oOpazoBaHus TPeOOBAHNE «yMETh ONEPUPOBATH MMOHATUSIME: ONPECIICHHE, aKCHOMa, TEOpEMa,
JI0Ka3aTeJIbCTBO; YMEHHME PACIIO3HABATh CTUHHBIE U JIOKHBIE BEICKa3bIBAHUS, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPBI, CTPOUTh BBICKA3bIBAaHHS U OTPHULIAHHSI BHICKA3bIBAHUID OTHOCUTCS] KO BCEM KypcaM, a
(GbopMHpOBaHHE JTOTHYECKUX YMEHHUH pacipenenseTcs o BceM rojaM o0y4eHus: Ha ypOBHE OCHOBHOTO
obmrero oopazoBanus. Coaepkanne o0pa3oBaHus CTPYKTYPUPOBAHO TAKUM 00pa3oM, YTOOBI KO BCEM
OCHOBHBIM, IPUHLIUIINAIBHBIM BOIIpOcaM 00yuaroIuecs: oopaiiaiichk HEOAHOKPATHO, YTOOBI
OBJIa/ICHUE MAaTeMaTUYECKMMHU OHATHAMM U HABBIKAMH OCYIIECTBIISUIOCH OCIEI0BATENBHO U
IIOCTYTATENIbHO, C COOIIOAEHUEM NIPUHLIMIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYAJIUCh B OOLIYIO
CHCTEMY MaTeMAaTUYECKUX MTPEJICTaBICHUN 00yJaromuxcs, pacupsis 1 yriryosss e€, oopasys
IIPOYHBIE MHOYKECTBEHHBIE CBSI3U.

BocnurartesibHbIii moTeHnuaa npeamMera «MaremaTuka». MatemaTika noMoraer copMupoBaTh
OTpeAeIEHHYIO CUCTEMY IIEHHOCTHBIX OTHOILIEHHH K OKpY’Kalolel AelCTBUTEILHOCTH U pean3yercs
yepes:
® YCTaHOBJICHUE JIOBEPUTEIHHBIX OTHOIICHUI MEXY YUUTEISIMHU U YUAIIUMHCS, KOTOPBIE
CHOCOOCTBYIOT MO3UTUBHOMY BOCIIPUSATHIO TPeOOBaHUN ydalIuxcs U TpeOOBAHUN yUUTENEH,
oOpallleHHI0 BHUMaHUs Ha HHPOPMAIHIO, 00CYKIAeMYIO Ha YPOKE, MOBBIIIEHUIO UX
M03HABATEIbHON aKTUBHOCTH;
® [pUBJICUYCHHE BHUMAHUS YUaIIUXCs K ICHHOMY acleKTy U3y4aeMOro Ha YpOKe SBJICHHUS,
OpraHu3aIus uX padoThl C COIMATBLHO 3HAYUMOM HH(pOpMaIIHeid, TOTyUYeHHON Ha YPOKE;
® VHUIMHUPOBAHUE AUCKYCCUH, BBIPAXKEHNE MHEHHS YUAIINXCSl, pa3BUTUE OTHOIIECHUH;
® ICIIOJIb30BaHKHE 00pa30BaTENbHBIX BOZMOKHOCTEH COo/lep:kaHus y4eOHOTo MpeAMeTa myTeM
JEMOHCTPALIMH IE€TSAM MPUMEPOB OTBETCTBEHHOI'O I'PAKJIAHCKOIO MOBEJICHHUS, TPOSIBJICHUS
TMO0BU K JTIOASIM U JOOPOTHI, TyTeM BBIOOPA MOAXOIAIINX TEKCTOB JIJISl UTCHUS;



®  ICIIOJIb30BAHUE MHTEPAKTHBHBIX (POPM pabOTHI C yUAIIMMHUCS HA YPOKE: MHTEIUICKTYaTbHbBIC
UTPBI, CTUMYJIMPYIOINIKE TIO3HABATEILHYIO MOTHBAIMIO YYaIUXCsT; TPYNOBast paboTa wiu
paboTa B mapax, yJar ydammxcs paboTaTh BMECTE M B3aUMOJICHCTBOBATH C JPYTMMHU JCTHMH.

B reoMerpun paboTa 1mo roTOBBIM YepTEKaM, 33JaHHE-TOJIOBOJIOMKA «4YTO CKPBITO?", «UTO BBI
Buaute?" u T. 1. Bece 3T0 MO3BOJIET TPEHUPOBATH MO3HABATEIbHYIO0 AKTUBHOCTD, OTBETCTBEHHOCTb,
CMEJIOCTh CYXJICHUM, KpUTHUECKOE MbIIIIEHHE. Takke MOKHO BOCIUTATh O3HABATEILHYIO
AKTUBHOCTb, I0KAa3aB CBS3b C UCTOPUEH, C KU3HBIO.

N3yuenne MaTeMaTUKU TakKe CIIOCOOCTBYET 3CTETUYECKOMY BOCITUTAHUIO YETIOBEKA, TOHUMAHUIO
KpPacoThl M M3SIIECTBA MATEMATUUECKUX PACCYKICHUHN, BOCIIPUATHIO TEOMETPUUECKUX (HOPM,
YCBOCHHUIO UJIEU CUMMETPUH.

MECTO YYEBHOI'O ITPEIMETA «MATEMATHUKA» B YHEEHOM ITJIAHE

B cootBercTBrE ¢ DenepanbHbIM FOCyAapCTBEHHBIM 00pa30BaTebHbIM CTaHAPTOM OCHOBHOI'O
o0riero o0pa3oBaHus MaTeMaTHKa SBJSETCS 00s13aTENIbHBIM MPEAMETOM Ha JAaHHOM YPOBHE
oOpaszoBanus. B 5—9 knaccax yueOHbIi npeamer «MaTemaTHKa» H3y4yaeTcsl B paMKax CIEAYIOLUX
y4eOHBIX KypcoB: B 5—6 Kilaccax — Kypca «MaremaTukay», B 7—9 kitaccax — KypcoB «Anredpa»
(BKJIIOYAst 3JIEMEHTHI CTATUCTUKU U TEOPUH BeposiTHOCTEH) U «I'eomerpusi». HacTtoseit nporpammoit
BBOJIUTCS] CAMOCTOSATEIbHBINA YUEOHBIN Kypc «BeposiTHOCTh U CTaTUCTUKAY.

Hacroseit mporpamMmoii mpeaycMaTpruBaeTcs BeIIeJICHUE B y4eOHOM TIJIaHE HAa U3yUEHUE
MaTEeMaTHKH B 5 - 6 kj1accax 6 yd4eOHBIX YaCOB B HEJIEIIO B TEUCHHE KaXKI0T0 rojia 00y4deHus, B 7, 8
KJ1accax 5 y4eOHBIX 4acoB, B 9 kaccax 6 ydeOHBIX YacOB B HECIIO B TEUEHUE KaXK0TO roja
oOy4eHws.

Ili1anupyembie pe3yabTaThl 0CBOEHUsI Y4eOHOro npeamera «buosorus»

HA YPOBHE OCHOBHOIO 00111er0 00pa3oBaHus
JIMYHOCTHBIE Pe3yJIbTAThI
JIM4HOCTHBIE PE3yJIbTaThl OCBOCHHS MPOTPaMMbl yueOHOTO TIpeaMeTa «MaTeMaTrukay
XapaKkTepU3yoTCs:
Iampuomuueckoe éocnumanue: NPOSBICHUEM UHTEPECA K MTPOIIOMY U HACTOSIIIIEMY POCCHICKOM
MaT€éMaTuKH, HICHHOCTHBIM OTHOIICHHUEM K JOCTHXXCHHUAM pOCCHﬁCKHX MAaTEMATUKOB U pOCCHI;'ICKOfI
MaTeMaTHYEeCKON IIKOJIBI, K HCIIOJIb30BAHUIO JTUX ,Z[OCTI/I)KCHI/II\/'I B IPYIrux HayKax U NPpUKIaIHBIX
chepax.
Fpa.ucdancxoe u 0yxosno-upa8cm3euuoe éocnumanue: TOTOBHOCTBIO K BBIIIOJIHEHUIO 00A3aHHOCTEN
IrpaXXJaHWHAa U pC€ain3alu €ro IIpaB, IPECACTABICHUEM O MATEMATHYCCKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, ABJICHHUH, MPOIEAYP TPaXIaHCKOTO 0011ecTBa (BBIOOPHI,
OITPOCHI U Hp), T'OTOBHOCTBHIO K O6CY)KI[€HI/IIO 3THYCCKUX HpO6J’ICM, CBA3aHHBIX C ITPAKTHYCCKHUM
IIPUMCHCHUCM I[OCTI/I)KCHI/Iﬁ HayKH, OCO3HAHHUEM BAXXHOCTHU MOPAJIBHO-3THYCCKUX IIPUHIIUIIOB B
ACATCIIBbHOCTH y‘léHOFO.
pr00608 eocnumanue ZYCTaHOBKOfI Ha aKTUBHOC Y4AaCTUC B PCHICHUHU ITPAKTHYCCKUX 3adaY
MaTeMaTU4eCKOM HaIIpaBJICHHOCTHU, OCOSHAHHUEM BA)KHOCTU MATCMATHYCCKOT'O O6paSOBaHI/IH Ha
IPOTAKCHUU BCEH KU3HU pI b YCHGIHHOﬁ HpO(l)eCCHOHaHLHOﬁ ACATCIIbHOCTU U PA3BUTHEM
H606XOI[I/IMHX YMCHI/Iﬁ; OCO3HAaHHBbIM BBI60pOM H ITIOCTPOCHUCM I/IH,Z[I/IBH,HyaJIBHOﬁ TPaCKTOPHUH
O6paSOBaHI/IH 1 )KU3HCHHBIX IIJIAaHOB C y‘{éTOM JIMYHBIX UHTCPCCOB U O6H_IGCTB6HHBIX HOTpe6HOCTeI7L
Iememuueckoe eocnumanue: CrioCOOHOCTBHIO K SMOIMOHAJIBHOMY U 3CTETHYCCKOMY BOCIIPUATHUIO
MaTEMAaTHYCCKHUX 06’beKTOB, 3ajaa4, peH.IeHHfI, paCCYX(I[eHHﬁ; YMCHHIO BUACTb MATCMATUYCCKHUC
3aKOHOMCPHOCTU B UCKYCCTBC.
Henuocmu HAYYHO20 NO3HAHUA: OpHeHTaHHeﬁ B ACATCIIBHOCTU Ha COBPCMCHHYIO CUCTEMY HAYYHBIX
Hpe,[[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3sBUTHUA YCJIIOBCKA, ITPUPOJALI U 06H_ICCTB8.,
MOHMMaHUEM MaTeMaTU4IeCKOM HAYKH KakK C(I)epLI YeJI0BEUECKOM ACATCIBbHOCTH, 5TAaIlOB eé pa3BUTHA U
SHAYUMOCTHU UIA pa3BUTUSA HUBUIIN3AlIUN; OBJIAJICHUCM A3BIKOM MAaTCMAaTUKH U MaTeMaTH4YeCKOM



KYJIbTYpOH KaK CPEICTBOM II03HAHUS MUPA; OBJIAJICHUEM IIPOCTEUIIMMH HABBIKAMU
UCCIIEI0BATEILCKON NEATEIbHOCTH.

@Du3zuueckoe éocnumanue, GOPMUPOBAHNE KYIbTYPbI 3A0POBbS M SMOLUOHATIBHOTO  OJIAr OOy YHSL:
TOTOBHOCTBIO IIPUMEHATh MATEMAaTUYECKUE 3HAHUS B UHTEPECAX CBOETrO 370POBbs, BEACHUS 310POBOIO
o0paza *KHu3HM (370pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEXKUM 3aHATHI U OTIBIXA, PEryJsapHas
¢u3nveckas akTHBHOCTH); C(OOPMUPOBAHHOCTHIO HaBbIKA pediekcuy, MpU3HAHUEM CBOETO IpaBa Ha
OLMOKY M TaKOTO € IpaBa APyroro 4YeJoBeKa.

JKonozuueckoe gocnumanue: OpUEHTALMEN HA IPUMEHEHHE MaTEMaTUUYECKUX 3HAHUH J1JIs1 pelIeHUs
3a7a4d B 00JIACTH COXPAHHOCTH OKPYXKAIOIIEH Cpe/ibl, TUIAHMPOBAHUS TOCTYITKOB M OIICHKH UX
BO3MOXHBIX ITOCJIEICTBUH JJIs1 OKPY>KAIOILEN CpeJibl; OCO3HAHUEM IJI00aJIbHOTO XapaKkTepa
9KOJIOTMUYECKUX MPOOJIEM U MyTeH UX peLIeHHUS.

Jluunocmmuwie pesynomamol, 00ecneuusaouue adanmayuio 00yuawuiezoca K 3 MEHIOUMMCs
YCJIOBUSAM COUMAIBHOU U IPUPOIHOM CPEbl: TOTOBHOCTBIO K IEUCTBUSAM B YCIIOBHSIX
HEONPENEIEHHOCTH, IOBBIIECHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 NMPAKTUYECKYIO IEATEIIbHOCTD,
B TOM UYHMCJIE€ YMEHHE YUUTHCS y IPYTHX JIIOIeH, IpUoOpeTaTh B COBMECTHON AESITEIbHOCTH HOBBIE
3HAHUS, HABBIKA U KOMIIETCHIIMM U3 OIBITA APYTHX;

HE00X0JMMOCTBIO B (JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHuciie (HOpPMyIUpPOBaTh UIEH, TOHATHS,
TUIO0TE3bl 00 00BbEKTaX U SIBJICHUSX, B TOM YHCJIE paHee HE U3BECTHBIX, OCO3HABATh JEPUIIUTHI
COOCTBEHHBIX 3HaHUUN U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAINIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIUIO KaK BBI30B,
TpeOyIOIIHNI KOHTPMED, KOPPEKTUPOBATH PUHUMAEMbIE pEIIeHUs U AeUCTBUS, (POPMYIHPOBATH U
OLICHUBATh PUCKU U MOCIEACTBUS, POPMUPOBATH OIIBIT.

MeTanpeaMeTHObIe pe3yJIbTAThI
MertanpeaMeTHbIE pe3yIbTaThl OCBOSHHUS MTPOTPaMMBbI YU4eOHOTO mpeameTa «MaremaTukay
XapaKTEPHU3YIOTCS OBIAJACHIUEM YHUBEPCATbHBIMU MTO3HABATEIFHBIMU JICHCTBUSIMH, YHUBEPCATHHBIMH
KOMMYHUKATUBHBIMU JEHCTBUSAMH U YHUBEPCATbHBIMU PETYISTUBHBIMU JEHCTBUSM

Yuueepcanvnvie noznasamenwvhuie oeiicmeusn obecneunBaioT (hopmMupoBaHue 6a30BBIX
KOTHUTHBHBIX TPOIECCOB 00yJarONIuXcsi (OCBOCHHE METOIOB IMO3HAHUS OKPYIKAIOIIETO MHUPA;
MIPUMEHEHHE JIOTUYECKHUX, HCCIICIOBATEIBCKUX OMepaluii, yMeHu paboTaTh ¢ HHGOpMAITUEHT).
ba3zoevle nozuueckue oeiicmeus:
- BBISIBJISITh U XapaKTepU30BaTh CYIECTBEHHBIC TPU3HAKN MAaTEMAaTHICCKUX OOBEKTOB, TTOHITHH,
OTHOIICHUN MEXY MOHATUAMH; (OPMYITUPOBATH ONPEICICHUS MOHATHIA; YCTaHABINBATh
CYIIIECTBEHHBIN MPU3HAK KJIacCU(DHUKAIIMN, OCHOBAHMS JJIs1 000OIICHUS U CPAaBHEHUS, KPUTEPUH
MPOBOJIMMOT0 aHAJIN3a;
- BOCIIPUHUMAaTh, (OPMYIIHPOBATH U MTPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIIbHBIC,
eMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,
- BBISBJISITh MAaTEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTHUBOPEUHs B (paKTax, TaHHBIX,
HaOMIOACHUSAX M YTBEPXKICHUSAX; TIpeIaraTh KpUTEPUHU ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIL;
- JIeJaTh BBIBOJbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U MHAYKTHUBHBIX
YMO3aKJIFOU€HHI, YMO3aKIIFOUEHHUI 110 aHAJIOTUH;
- pa3bupath J0Ka3aTeNbCTBA MAaTEMATHUECKUX YTBEPKICHHH (MIPsIMbIe U OT IPOTHUBHOIO), TIPOBOIUTH
CaMOCTOSITENIbHO HECTIOKHBIE TOKA3aTEIbCTBA MaTEMaTHUECKUX (PaKTOB, BbICTpABATh ApryMEHTAIIHIO,
MIPUBOJIUTH IPUMEPBI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
- BBIOMpATh CrI0oco0 penieHns yueOHo! 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUs, BBIOUPATh
HauboJee MOAXOIAIINI C Y4ETOM CAaMOCTOSTEIbHO BBIACTEHHBIX KPUTEPHUEB).
Bba3zoevie uccneoosamenvckue oelicmeus:
- HCIIOJIB30BaTh BOIMPOCHI KaK MUCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHMS; (JOPMYIHNPOBATH BOMPOCHI,
¢bukcHpymoIIre TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTENBHO yCTaHABIMBATH HICKOMOE U TAHHOE,
(hopMUpOBaTh TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;



- IPOBOJUTH I10 CAMOCTOSITENIbHO COCTABIIEHHOMY IUIaHY HECJIOKHBIHM 3KCIIEPUMEHT, HEOOIbIII0E
MCCIIEIOBAaHKE 0 YCTaHOBJICHHIO OCOOCHHOCTEH MaTEMAaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB
MEXTy COOOI;
- CaMOCTOATENBHO (POPMYIMPOBATH 0OOOIICHNS U BBIBOJIBI IO pe3yJIbTaTaM IPOBEAEHHOTO
HaOJI0IeHU S, ICCIIEIOBAHNS, OLIEHUBAThH JOCTOBEPHOCTh MOTYUYECHHBIX PE3yJIbTaTOB, BEIBOJIOB U
00001IEeHHNIT;
- IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MIPOLIECCA, & TAKKE BBIABUIATDH MIPEAIIOJIOKEHUS O €T0
Pa3BUTHUU B HOBBIX YCJIOBUSIX.
Paboma c ungpopmavuei:
- BBISIBJISITH HEIOCTATOYHOCTH U U30BITOYHOCTh MHPOPMALINH, TAHHBIX, HEOOXOJUMBIX JJISl PEHICHUS
3a/1a4y;
- BEIOMPATh, aHATU3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH HHPOPMALIUIO Pa3THUHBIX
BUJIOB U ()OPM IIPEICTABICHHUS;
- BBIOMpaTh (hopMy npeacTaBiIeHuss HHPOPMAIMU U WIUTIOCTPUPOBATH PEIIaeMble 3a/1a4l CXeMaMH,
JyarpaMmmamu, HHOM rpadukoi 1 uX KOMOMHALMSIMU;
- OLIEHUBATh HAJIEKHOCTh MHPOPMAIIUU 110 KPUTEPUSAM, IPEUIOKEHHBIM YUUTEIEM WIN
c(OpMyJIMPOBAHHBIM CAMOCTOSITENILHO.

Ynuueepcanvnvie kommynuxamuenuie oeiicmeuna odecrieunBaroT cGOPMHUPOBAHHOCTH COLUATBHBIX
HAaBbIKOB 00yYarOLIUXCS.
Obwenue:
- BOCIIPUHUMATD U (POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUHU C YCIOBHUSIMH U LEISIMHU OOIIEHUS;
SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHMSI 110 X0y pelIeHHsI 3a1a4i, KOMMEHTHPOBATh MOJYYEHHBIHN pe3ynbTar;
- B X0/1€ 00CYy>KJIEHUS 3a7jaBaTh BOIIPOCHI 110 CYHIECTBY 00CYKIaeMOW TeMbI, TPOOJIEMBI, peraeMoit
3aJlauM, BHICKA3bIBATh MJI€U, HAllEJIEHHbIE HA TIOMCK PEILIEHNUs; COIOCTABIISITh CBOU CYXACHHUS C
CYKICHUSIMH IPYTHX YYaCTHUKOB JAMAJIora, OOHApyKUBaTh pa3inyure U CXOJCTBO MO3UIIMI; B
KOPPEKTHOI opme hopMyIHpOBaTh pa3HOTIaCHsl, CBOM BO3PAXKEHHUS;
- IPEICTABIIATH PE3YJIbTAThl PELICHU 3aa4H, SKCTIEPUMEHTA, UCCIIEIOBAHMUSI, IPOEKTA;
CaMOCTOSITENIHO BBIOMPATh (hOpMAT BHICTYIUICHHUS C YUETOM 3a]a4 MPe3eHTAIlMU U 0COOCHHOCTEH
ayJTUTOPHUH.
Compyonuuecmeo:
- IOHUMAaTh U UCIOJIb30BaTh IPEUMYIIECTBa KOMAHAHON U HHIUBUAYATbHON PabOTHI MpU PEeLICHUN
y4eOHBIX MaTeMaTHYECKUX 3aa4; IPUHUMATH 1IEJIb COBMECTHOM J€ATEIbHOCTH, INIAaHUPOBAThH
OpraHM3aII0 COBMECTHOI paboThl, pacrpeaesaTh BUIbl padoT, JOrOBapUBATHCS, 00CYk 1aTh MpOIIece
U pe3yabTaT paboThl; 0600111aTh MHEHHS HECKOIBKUX JIIOICH;
- y4acTBOBATh B IPYNIOBBIX (popmax paboThl (00CykIeHUS, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMBI U
Ip.); BBITMOJHSATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C IPYTUMU UICHAMHU
KOMaH/Ibl; OIICHHBATh Ka4e€CTBO CBOET0 BKJIaJa B OOIIUN MPOIYKT 10 KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM
Y4aCTHUKAMU B3aUMO/JICHCTBUSL.

Yuueepcanwvnvie pecynamuensie oeiicmeusa odecnieunBaoT HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK
Y ’KU3HEHHBIX HABBIKOB JTMYHOCTH.
Camoopeanuzayun:
- CaMOCTOSTEIbHO COCTABIIATH IUIAH, AJITOPUTM PEIICHUs 3a/1a4H (UJIU €T0 YacThb), BRIOUPATh CIIOCO0
pELIeHUS ¢ YYETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH U
KOPPEKTUPOBATh BapUaHTHI PELICHUI ¢ y4€TOM HOBOM MH(OpMALIHHL.
Camokonmpons:
- BJIaJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS MTpOLEcca U pe3yibTaTa pelieHus
MaTeMaTH4eCcKOM 3a/1auu;
- IPEABUJIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTb IIPH PELICHUH 33]Ja4l, BHOCUTh KOPPEKTHUBBI B
JeATeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;
- OLICHUBATh COOTBETCTBHE Pe3yibTaTa JeATeIbHOCTH TOCTABJICHHOM LIEIN U YCIOBUSIM, OOBSCHATh
MIPUYMHBI IOCTHKEHUS WM HE JOCTHKEHMS LIeJIU, HAaXOAUTh OLINOKY, TaBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY.



IIpeaMeTHBIE pe3ybTaThl

[IpenmMeTHBIE pe3yIbTaThl OCBOEHUS paboueii IporpaMMBl [0 MaTEMaTUKE MIPEACTABIEHBI 110 FoJaM
00y4eHHUs B CIEAYIOUINX pa3JiesiaX MPOrpaMMbl B paMKax OTAEIBHBIX KYpCcOB: B 5 - 6 Kilaccax —
Kypca «MaremaTnka», B 7 - 9 kiiaccax — KypcoB «Anredpay, «['eomerpus», «BeposSsTHOCTD 1
CTaTUCTUKA.

PasBurHe n10rnyecKkux npeacTaBICHU U HaBBIKOB JIOTHYECKOTO MBIIIICHUS OCYIECTBIIACTCS HA
MIPOTSKEHUU BCEX JIET 00yUYEHHUsI B OCHOBHOM LIIKOJIE B paMKaxX BCEX Ha3BaHHBIX KypCOB.
[Ipeanonaraercs, 4TO BBITYCKHUK OCHOBHOM IIKOJIBI CMOKET CTPOUTH BBICKA3bIBAHUS U OTPHUIIAHMS
BBICKA3bIBAHNM, PACIIO3HABATH HCTUHHBIE U JIOXKHBIEC BBICKA3bIBAHUS, IIPUBOIUTH IIPUMEDPHI U
KOHTPIIPUMEPBI, OBJIAJICET ITOHATUAMHU: OIIPEACIICHNE, aKCHOMA, TEOpEeMa, 10Ka3aTeIbCTBO — U
HAYYHTCS UCTIOIB30BATh UX MPH BHITIOJHEHUH YICOHBIX U BHEYUEOHBIX 3a/1a4.

PABOYAS NTIPOI'PAMMA YUYEBHOI'O KYPCA «MATEMATHUKAY». 5 - 6 KIIACCBHI
HEJIA U3YYEHUSA YYEBHOI'O KYPCA

Ilpuopumemmnvimu yenamu 00yuenus mamemamuke 6 5 —6 Knaccax A6AAOMCA:

- IPOJI0JKEHNE POPMHUPOBAHUS OCHOBHBIX MAaTEMAaTUYECKUX MOHATHH (YUCIIO, BETUYHHA,
reoMerpuueckas ¢urypa), odecrneqrBaroX IPeeMCTBEHHOCTh U EPCIIEKTUBHOCTh MaTEMAaTHYECKOTO
oOpazoBaHus 00yJArOIITNXCS;

- pPa3BUTHE UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yUaromuXxcsi, M03HABATEIBHOM
aKTHBHOCTH, UCCIICIOBATEILCKUX YMEHUH, HHTepeca K N3yYEHUIO0 MaTEMAaTHKH;

- MOJIBEZICHNE O0YYAIOLINXCS Ha JOCTYITHOM JUIsi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H MaTeMaTHKH
Y OKPYIKAIOIIET0 MHUPA;

- hopmupoBanue QyHKIIMOHATEHOW MaTeMaTHUECKOW TPAMOTHOCTH: YMEHHUS PACIIO3HABATh
MaTeMaTU4YeCKUE OOBEKTHI B PEaIbHBIX KHU3HEHHBIX CUTYAIUSX, IPUMEHITh OCBOCHHBIC YMECHUS IS
peleHus MPaKTHKO-OPHEHTUPOBAHHBIX 3a]1a4, HHTEPIPETHPOBATH NOJYUYCHHBIE PE3yIbTaThl U
OLICHUBATh UX HA COOTBETCTBHE MPAKTUYCCKON CHTYAIUH.

OCHOBHBIE JIMHUM COJIEpKAHUA Kypca MaTeMaTUKU B 5 - 6 Kijaccax — apudmeTuyeckas u
reoMeTpUYEecKasi, KOTOpbIE€ Pa3BUBAIOTCS MapaJlIesbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJJHAKO, HE HE3aBUCHUMO OJJHA OT IPYIOM, a B TECHOM KOHTAKTe U B3aUMOJeHcTBUU. Takxke B
Kypce MPOUCXOAUT 3HAKOMCTBO C JIEMEHTAMH ajlreOpsl U ONucaTeIbHOM CTaTUCTUKU.

W3ydenue apupMeTnyeckoro Marepuaia HaUMHAETCsl CO CUCTEMaTU3aluu U pa3BUTHsI 3HaHUH O
HaTypaJIbHbIX YMCJIaX, IOJYYCHHBIX B Ha4aJIbHOM 1mKoue. [Ipu 3ToM coBepiieHCTBOBaHME
BBIUUCIIUTEIILHOW TEXHUKU U (POPMUPOBAHHME HOBBIX TEOPETUUECKUX 3HAHUI COUETAETCS C pa3BUTHEM
BBIUUCIIUTEIILHON KYJIBTYpPBl, B YaCTHOCTU C 00yUYeHHEM MTPOCTEHUIINM IpuéMaM MPUKHUJIKU U OLIEHKH
pE3yJIbTaTOB BRIUMCIICHUN. 3ydyeHne HaTypallbHBIX YHCEN IIPOAOJIKAETCS B 6 Kilacce 3HAKOMCTBOM C
HavyaJIbHBIMU IOHATUAMU TEOPUU ACIUMOCTH.

Jlpyroii KpynHbIii 60K B coJepKaHUU apupMETHUIECKOI TUHUK - 3T0 apodu. Havyano nzydenus
OOBIKHOBEHHBIX U JIECITUUHBIX Jpo0Oeli OTHECEHO K 5 Kilaccy. DTO MepBbIi 3Tan B OCBOCHUU APOOei,
KOTZja IPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UJCSAMU, IOHATUAMHU TeMBI. [Ipu 3TOM paccMoTpeHune
OOBIKHOBEHHBIX ApO0ei B MOJHOM 00bEME MPEAIIECTBYET U3YUEHHUIO AECATHUHBIX IpoOeH, uTo
11€J1ec000pa3HO C TOUKH 3pEHHsI JJOTMKH W3JI0KEHUS YNCIIOBOM JIMHUM, KOT/1a IpaBuiIa AeUCTBUI ¢
JECATUYHBIMH JPOOSIMHU MOXKHO OOOCHOBATH YK€ U3BECTHBIMH AJITOPUTMAMU BBITTOJHEHUS IEUCTBUI ¢
OOBIKHOBEHHBIMH JIPOOSIMHU. 3HAKOMCTBO C JAECATHYHBIMU JIPOOSIMHU PACIIMPUT BO3MOXKHOCTH IS



MOHUMaHUs 00yYaIOIIMMHUCS TPUKIIATHOTO IPUMEHEHUSI HOBOH 3alKCH PH U3YUEHUH APYTUX
IIPEIMETOB U NP MPAKTUYECKOM HUCIIONb30BaHUU. K 6 KilacCy OTHECEH BTOPOH 3Tall B U3y4YE€HUU
Ipo0eii, r/1e MPONCXOUT COBEPIIEHCTBOBAHNE HABBIKOB CPaBHEHHS U IIpeoOpa3oBaHus apobeid,
OCBOCHHME HOBBIX BBIYMCIUTEIbHBIX aJITOPUTMOB, OTTAUYMBAHUE TEXHUKUA BHIYUCIICHUH, B TOM YHCIIE
3HAYeHUH BBIPAKEHHIA, COACPIKALINX U OOBIKHOBEHHBIE, U JIECATUYHBIEC APOOH, YCTAHOBIICHHE CBS3EH
MEX]ly HUMH, PACCMOTPEHHE MPUEMOB PEIICHHUS 33/1a4 Ha Ipodu. B Havane 6 kiiacca mpoucxXoauT
3HAKOMCTBO C ITOHSATUEM IPOLIEHTA.

OCOo0EHHOCTBIO U3YyUEHHUS MTOJIOKUTEIBHBIX U OTPULIATENILHBIX YUCET SIBIISIETCS TO, YTO OHH TaKXKe
MOTYT pacCMaTpUBAaThCs B HECKOJIBKO ATanoB. B 6 kiiacce B Hauasne usyueHus Tembl «llonoxurenpHble
U OTpULATENIbHBIE YKCIIay BblaeIdeTcs noarema «Llenbie uncna», B paMKax KOTOPOH 3HAKOMCTBO C
OTpHULATENbHBIMH YUCIIaMU U AEUCTBUSIMU C TIOJIOKUTEIBHBIMU U OTPULIATEILHBIMU YN CIIAMU
IIPOMCXOJUT Ha OCHOBE COJIEPKATENBHOI0 M0IX04a. DTO O3BOJIET HA IOCTYIITHOM YPOBHE
MIO3HAKOMUTH YYalllUXCsl MPAKTUYECKH CO BCEMU OCHOBHBIMHU MOHSITUSIMUA TEMBI, B TOM YHCJIE U C
MIpaBUJIaMU 3HAKOB IIPH BBINIOJIHEHUU apudMeTnueckux aeicTBuil. M3yueHue palmoHaabHBIX YHCEN Ha
9TOM HE 3aKOHYMTCS, a OyeT MPOJOHKEHO B Kypce anredphl 7 Kiacca, YTO CTaHET CJeTy0IINM
MIPOXOJIOM BCEX MPUHLUIHUAIBHBIX BOIIPOCOB, TEM CAMbIM pa3zeiieHHe TpyIHOCTeN oOneryaer
BOCIPUSITHE MaTepuaa, a pacrpeieieHle BO BpEMEHH CIIOCOOCTBYET MTPOYHOCTH MPUOOpETaeMBbIX
HaBbIKOB.

[Ipu 00yueHuM pereHro TEKCTOBBIX 3a7a4 B 5 - 6 Kj1accaxX UCIOJIb3YIOTCS apupMeTHUECKHe
npuéMBbI pemeHns. TeKcToBbIe 3a/1a4d, perraeMble TP 0TPaOOTKE BEIYUCIUTEIFHBIX HABBIKOB B 5 - 6
KJlaccax, pacCMaTpHUBAIOTCS 3ajaui CIEAYIOIUX BHJIOB: 33aJIa4M Ha JBM)KEHUE, HA YaCTH, HA TIOKYIIKH,
Ha paboTy ¥ MPOU3BOAUTEIHHOCTh, Ha MIPOLIEHTHI, HAa OTHOILLEHUS U npornopuun. Kpome Toro,
oOyuarouiiecst 3HakKOMSTCS ¢ MpUEMaMu pelIeHus 3a1a4 nepedopoM BO3MOKHBIX BapHAHTOB, y4aTcs
paboTtath ¢ UH(pOPMAIIHEH, TPEACTABICHHON B (hopMe TAOJIHII WA TUATPAMM.

B paGoueii mporpamme npeaycMoTpeHo (popMUpOBaHHE MPONEACBTUYECKUAX ANTeOpandecKux
npencTaBieHni. bykBa kak CMMBOJI HEKOTOPOT'O YMCIa B 3aBUCUMOCTH OT MaTEMaTUYECKOTO
KOHTEKCTa BBOJUTCS ITOCTENEHHO. ByKBEHHAsi CHMBOJIMKA IIMPOKO UCIOJIB3YETCS MPEKE BCErO JUIs
3anucy O0LUX YTBEPKACHUN U TpeUI0KeHUH, (OpMyJl, B YACTHOCTH IS BBIYMCIICHUS
F€OMETPUUYECKHUX BEJINYMH, B KAYECTBE «3aMECTHUTENSD» YHCIIA.

B xypce «MatemaTtuku» 5 - 6 KJ1acCOB MPEICTABICHA HATJISAIHAsI TEOMETPHS, HalTpaBJICHHAs HA
pa3BuTHE 00PA3HOrO MBIILIEHUS, IPOCTPAHCTBEHHOT'O BOOOPaKEHUS, U300pa3UTENIbHBIX YMEHUH. JTO
BAKHBIM ATall B U3YYEHUU T€OMETPUH, KOTOPBI OCYIIECTBIISIETCS HA HATJISAHO-TIPAKTUYECKOM YPOBHE,
OMMpAaeTCsl Ha HarlsHO-00- pa3Hoe MbllIeHne oOyuatoniuxcs. bosbiias poiab oTBOAUTCA
MIPAKTUYECKOH JeATeIbHOCTH, OMBITY, SKCIIEPUMEHTY, MoienupoBaHuto. OOyuaroiuecs: 3HaKOMSTCS C
reoMeTpPUYECKUMHU (pUrypamMu Ha MIOCKOCTH U B IPOCTPAHCTBE, C UX MPOCTEHIINMU KOH(PUTYPALIUSIMU,
ydaTcsi u300pakaTh UX Ha HEJIMHOBAHHOM U KJIeT4aToi Oymare, pacCMaTpUBAIOT X MPOCTEHIINe
cBoiicTBa. B mpoiiecce uzydenus HarisiqHONW T€OMETPUN 3HAHUS, TIOJyYeHHbIe 00yUJaroUMUCs B
HayaJbHOM LIKOJIE, CACTEMATU3UPYIOTCA U PACILIUPSIOTCS.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJTAHE

CornacHo yueOHOMY IUIaHy B 5 - 6 Ki1accax U3ydaeTcs MHTErpUpOBaHHbIN npeaMeT «MareMaTHkay,
KOTOPBIN BKJIIOUAET apu(pPMETHUECKUI MaTepra U HarJIsIHYI0 T€OMETPHIO, a TAKKE
IIPONEIEBTUYECKUE CBEICHUS U3 anreOpbl, 3JIEMEHTHI JIOTUKU M Hadyajla ONMCAaTEeIbHOM CTaTUCTHKH.
VYueOHblIil M1aH Ha U3yYeHHe MaTeMaTHKH B 5 - 6 KjlaccaXx OTBOJUT HE MeHee 5 yueOHBIX 4acoB B
HEJIENI0 B T€YEHUE KaX10ro rofa o0yueHus, Bcero He MeHee 340 yueOHBIX yacoB.

COJEPKAHUE YYEBHOI'O KYPCA
S kuaace
HatypanbHble uncna u HyJb
Hatypanbnoe uncno. Psan Harypansubix uncen. Yucno 0. MU300paxeHne HaTypaabHBIX YUCEN TOUKAMU
Ha KOOPAMHATHOM (YMCIIOBOI) MIPSMOH.



[To3unmonnas cucrema cuucieHus. PuMckas Hymepaius Kak mpuMep HEeMmO3UIUOHHON CUCTEMBI
cuuciieHus. JlecaTuunas cuctreMa CUuCICHUsI.

CpaBHeHUE HATYpAITBHBIX YHCET, CPABHEHHUE HATYPATBHBIX unce ¢ HyléM. CriocoObl cpaBHEHUSI.
OkpyriieHHEe HAaTypaJIbHBIX YHUCE]L.

CrnosxeHue HaTypaJbHBIX YHCEN; CBOWCTBO HYJIS MPH CIIOKCHUU. BeiunTaHue Kak aercTBre, o0paTHoe
CJIOKEHHUI0. YMHOKEHHE HATYypaJIbHBIX YMCEN; CBOMCTBA HYJIA U €UHUIIBI IPU YMHOXKEHUHU. [lenenue
KaK JIeHCTBUE, 00paTHOE YMHOKEHUI0. KOMIIOHEHTHI JISHCTBUI, CBSI3b MEX Ty HUMU. [IpoBepka
pe3ynbrara apudmernyeckoro neicTBuUs. [lepeMecTuTensHOE U COUeTaTeIFHOES CBOMCTBA (3aKOHBI)
CJIOKEHUS U YMHOXKCHHUS, pacIpeIeIUTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHHUSI.

Ucnons3zoBanne OykB /151 0003HAUEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3aIUCH CBOWCTB
apuMeTHnyecKux IeHCTBUH.

Jlenutenu U KpaTHBIE YKCIIA, pa3ioxkeHne Ha MHOKHUTeNU. [IpocTeie u coctaBHbie uncia. [Ipu3naku
nenuMocta Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

Cremnenb ¢ HATYpaJIbHBIM MOKa3aTeIeM. 3alliCh YUCIA B BUJE CYMMBI Pa3psiIHBIX ClaraeMbix.
HucnoBoe BbIpakeHHE. Bpruncienne 3HaYeHN I YUCITOBBIX BBIPAXKEHU; OPSIIOK BBIITOJTHEHUS
nerctBui. Mcnosb30BaHUE TPU BEIYMCIEHUAX TEPEMECTUTEIBLHOIO U COUETATEIIbHOTO CBOKCTB
(3aKOHOB) CJIOKEHUSI U YMHOXKEHHS, pACIIPEACIUTEILHOTO CBOMCTBA YMHOKECHHUSI.

Hpobu

[IpencraBienue o A1poOu Kak crocode 3anucH YacTh BelnYrHbl. OObIKHOBEHHBIE Ipoou. [IpaBuiibHbIE
1 HempaBUJIbHBIE poou. CMelanHas 1po0b; MpeICTaBIeHNEe CMEIIAaHHOM 1po0H B BUjIE
HETPaBWJILHOHN APOOW ¥ BBIICJICHUE TIEJION YaCTH YKCia U3 HeMpaBUIbHOM apoou. N3o0paxkenue
npobeit ToukaMu Ha 4uciioBoi mpsimoid. OcHOBHOE cBoMcTBO ApoOu. Cokpalenue aApoOeit.
[IpuBenenue apodu k HOBOMY 3HaMeHaTen0. CpaBHeHuE Apo0eit.

CrnosxeHue ¥ BBIYUTaHUE ApoOel. YMHOXKEHHUE U JeTieHue Ipo0eil; B3auMHO-00paTHbIE IpOOH.
HaxoxaeHue yacTu 1en0ro u Heyoro 1no ero 4acTH.

JHecstuunas 3anuck Apodeit. [IpeacraBieHune agecaTHaHON QpoOu B BHI€ OOBIKHOBEHHOM.
N3o0pakeHue AeCATHYHBIX APOOEH TOUYKaMU Ha YMCIOBOM TpsiMoil. CpaBHEHHE JECATUIHBIX APOOCH.
Apudmerndeckne TeUCTBUS C ACCATUIHBIMU Ipo0siMu. OKpYTIICHUE TECATHYHBIX TIPOOEH.

Pemrenyne TeKCTOBBIX 3a7a4

Pemenne TeKcTOBBIX 3a1a4 apupMeTHUIEeCKUM criocoboM. Pemienne norudeckux 3anad. Pemenue 3anau
nepe0opoM BceX BOBMOXKHBIX BapuaHTOB. Vcronp30BaHue MpU pELICHUH 3a/1a4 TaOJIUIl U CXEM.
Pewrenue 3anau, copepxammx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMUYHUHBI: CKOPOCTh, BPEMS, PACCTOSIHUE;
1IeHa, KOJIMYECTBO, CTOUMOCTb. EMHUIIBI M3MepeHusi: Macchl, 00bEMa, LIEHbI; PACCTOSHUS, BPEMEHH,
ckopocTu. CBsA3b MEXAY €AUHULAMU U3MEPEHHUSI KaXK/10M BEITNYUHBL.

Pemenne ocHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBienue qaHHBIX B BUE TaOJIHULI, CTOJIOYATHIX TUATPaAMM.

Harnsanas reomerpus

Harnsanaeie npencrasienus o Gpurypax Ha mIOCKOCTU: TOUKa, IpSIMasi, OTPE30K, JIy4, yroJl, JJoMaHasl,
MHOTOYTOJIbHUK, OKPYKHOCTh, KpyT. YTOJ. [IpsiMOM, OCTpBIi, TYNOW U pa3BEPHYTHIN YTJIbIL.

JlnvHa oTpeska, METPUUYECKHE €IMHULIBI JUIUHBI. J[TMHA JTOMaHOM, IEPUMETP MHOTOYTOJIbHUKA.
N3mepeHue u nocTpoeHue yrioB ¢ IOMOUIbIO TPAHCIIOPTHUPA.

Harnsanasie npencrasienus o Gpurypax Ha miocKOCTH: MHOTOYTOJIBHUK; IPSIMOYTOJIbHUK, KBAJIparT;
TPEYTOJIbHUK, O PaBEHCTBE GUryp.

N3ob6paxenue Guryp, B TOM 4rciie Ha kiietyaroit Oymare. [Toctpoenue koHpUTrypanuii u3 yacren
MPSIMOIA, OKPY’KHOCTH Ha HE JIMHOBAHHOM U KiieT4aToit Oymare. VMcrnoiabp3oBaHre CBONCTB CTOPOH U
YTJIOB MIPSIMOYTOJIbHUKA, KBapaTa.

[Inomane npsAMOYroibHUKA U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX U3 MPSAMOYTOJIbHUKOB, B TOM YHCIIE
¢buryp, n300pakEHHBIX Ha KJIeT4aToi Oymare. EAUHUIBI H3MEepEHUS TUIOIIATH.

Harnsgasie npeactaBiaeHus 0 IPOCTPAHCTBEHHBIX PUTypax: MPSIMOYTONIbHBIN Mapaiienenumnea, Kyo,
MHOTOrpaHHUKU. M300pakeHne mpocTeHinx MHOTOrpaHHUKOB. Pa3BépTku Ky0a u mapasienenurnesa.
Cosznanne Mozeneit MHOTOTPaHHUKOB (U3 OyMaru, MpOBOJIOKH, TUTACTUIIMHA U AP.).

O0BEM MPAMOYTOJIBHOTO Mapaluienenuneaa, Kyoa. Enunauier usmepenus o0bEma.



6 xacc

Harypanbnsle yncna

Apudmernueckue 1eiCTBUS ¢ MHOTO3HAYHBIMH HATYPaJIbHBIMHU YHCIaMH. YUCIIOBBIE BBIPAKEHHUS,
MOPSIOK ACHCTBHH, UCTIONIB30BaHUE CKOOOK. Vcrionp30BaHme Ipy BRIYUCICHUAX MIEPEMECTUTEIHHOTO 1
COUYETATEIBbHOI0 CBOMCTB CIOXKEHMSI U YMHOXKEHMUS, PacpeeIUTEIbHOIO CBOMCTBA YMHOXKEHUSI.
OxpyrieHue HaTypaibHbIX YUCEL

JlenuTenu v KpaTHBIC YHCIIA; HAMOOIBIITUI 00N AeTUTENh U HAaNMEHbIIee 00IIee KpaTHOE.
JlenuMocCTb CyMMBI U TPOU3BEIeHUS. [{eneHne ¢ OCTaTKOM.

Hpobu

OObIKHOBEHHAs IpOOb, OCHOBHOE CBOMCTBO JAPOOH, CoKpalieHue npoodeii. CpaBHeHHE U
ynopsijounBanue apo0eil. Pelenue 3a1ay Ha HAXOXKIAEHUE YaCTU OT LIEJIOTO U LEJIOTO 10 €ro 4acTu.
JIpoOHOe 9ncio Kak pe3ynbTar aeneHus. [IpeacraBienue AecaTHIHON ApoOu B BUIE OOBIKHOBEHHOM
IpoOH ¥ BO3MOKHOCTB TIPEACTaBICHUSI OOBIKHOBEHHOU JpOOU B BHJIE NECATUYHON. JlecsTuunbie 1podu
1 MeTpHUYecKasi cucTemMa Mep. ApupMeTHuecKue JeCTBUS 1 YUCIOBbIE BEIPAYKEHUS C OOBIKHOBEHHBIMH
U JECATUYHBIMU JPOOSIMH.

OtHowenue. /lenenne B JaHHOM oTHOLIEeHUHU. Macmita, nponopuus. [Ipumenenne nponopiuii npu
pelIeHnH 3a1ay.

[TonsiTue npouenra. Beiuucienre nporeHTa oT BeMUYUHbBI M BEIMYMHBI 110 €€ TPOLeHTY. Bripaxkenue
IIPOLIEHTOB JIECATUYHBIMU Ipo0sMU. Perienre 3aau Ha IpOLEHTHI. BripaxkeHre OTHOIIEHNS BETUYHUH
B MIPOIICHTAX.

[TonoxxurenpHble U OTPUIIATENBHBIEC YHCIIA

[TonoxxurensHble U OTpHUIaTENbHBIE YKcia. Llensie yrcna. Moayns uncia, reoMmeTpuyecKas
MHTEpIpeTanus Moayis uncia. 3o0paxeHue ynucen Ha KOOpAWHATHOU mpsiMoi. UuncioBble
npoMexyTku. CpaBHeHHE uyncen. ApupmMeTHieckue JeMCTBUS C MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU
YHCIIaMU.

[IpsimoyrosnbpHas cucreMa KOOpAMHAT Ha MIIOCKOCTH. KoopAMHATHI TOUKH Ha MJIOCKOCTH, adcuucca u
opauHata. [Toctpoenue Touek U (puryp Ha KOOpAUHATHOM IIOCKOCTH.

bykBeHHBIE BBIpOKCHHUS

[IpuMenenne OyKB 7151 3aMMMCH MAaTEMaTHIECKUX BBIpAKEHUH U Tipeyiokennii. CBOMCTBa
apupMETHUECKUX NCHCTBUNA. ByKBEHHBIE BRIpaKEHUS U YUCIIOBBIC TTOICTAHOBKU. byKBEeHHBIE
PaBEHCTBA, Ha- XOKJEHNE HEU3BECTHOIO KOMIOHEHTa. PopMyJibl; (hOpMyJIbl IEPUMETPA U TUIOLIAN
IpsIMOYTOJIbHMKA, KBajjpaTa, 00bEMa napaiesienunea u Kyoa.

Pemenue TekCTOBBIX 3a1a4

Pemienune TekcToBbIX 3a1a4 apudMeTHUecKuM criocodbom. PeneHue norudeckux 3anad. Pemenue 3agau
1epebopoM BCeX BO3MOXKHBIX BApUAHTOB.

Pemenue 3anay, cogepKalinux 3aBUCUMOCTH, CBSI3bIBAIOLINX BEJIMYUHBL: CKOPOCTb, BPEMsI, PACCTOSTHUE;
LIeHa, KOJINYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThl. ENuHUIIBI U3MEpeHUS:
MaccChl, CTOMMOCTH; PACCTOSIHUSA, BpEMEHH, CKOPOCTH. CBsA3b MEXAY €AMHULIAMU U3MEPEHUS KaK 10U
BEJINYMHBI.

Pemenue 3ana4, CBSI3aHHBIX C OTHOLIEHUEM, TPONIOPLIUOHAIBHOCTBIO BEJIMYUH, IPOLIEHTAMU; PELLIEHHE
OCHOBHBIX 33J1a4 Ha JPOOU M MPOLIEHTHI.

OneHka U NIpUKKUIKA, OKpyTIeHue pe3ynbraTa. CocTaBieHne OyKBEHHBIX BBIPAXKEHUH 110 YCIOBUIO
3a/1a4H.

IIpencraBneHye AJaHHBIX C MOMOILBIO Ta0IML ¥ quarpaMM. Cton04arele qUarpaMMbl: YTEHUE U
IIOCTpOEHHE. UTEHNE KPYTOBBIX JUarpamM.

Harnsannas reomerpus

Harnsanelie npeacraBieHus o Gpurypax Ha IIIOCKOCTH: TOUKa, MpsAMasi, OTPE30K, Ty, yroJl, IoMaHasl,
MHOT'OYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHoe pacnonoxeHue IByX NpsIMbIX HA IUIOCKOCTH, NTapaJIJIENIbHBIE NIPSAMBIE, IEPIICHINKYJIIPHBIE
npsimele. Mi3MepeHne paccTOSHUI: MEX Ty IByMs TOUKaMH, OT TOUKH JI0 NPSAMOM; JUIMHA MaplIpyTa Ha
KBaJIpaTHOM CETKE.

W3mepenue 1 OCTpOEHHE YTIIOB C TOMOLIBIO TPAHCIOPTUPA. BHUIBI TPEYrOJIBHUKOB: OCTPOYT OJIBHBIH,
PSIMOYTOJIBHBIH, TYIOYTOJIbHBIN; paBHOOEAPEHHBIN, pAaBHOCTOPOHHUNA. YeThIpEXYTOIbHUK, TIPUMEPHI



4eThIPEXYTOJIbHUKOB. [IpsAMOYTroabHUK, KBaJpaT: UCIOJIb30BAHUE CBOWCTB CTOPOH, YIJIOB, JUArOHAJIEH.
N3o00paxeHne reomeTpudeckix (GUTyp Ha HETMHOBAHHOUW Oymare ¢ HCIOJIb30BAHUEM ITUPKYJIS,
JMHEWKH, YTOJIbHUKA, TpaHcopTupa. IlocTpoenus Ha kineTyaToit Oymare.

[Tepumetp MHOTOYyroONMBHMKA. [ToHATHE MIIOIIATU (GUTYPBI; €MHUALBI U3MEPEHUS TUIOLIA IH.
[TpubnmxEénnoe n3MepeHue mionaau Guryp, B ToM 4ucie Ha KBaapaTHoOH ceTke. [Ipubnmxénnoe
U3MEpPEHUE JJIMHBI OKPY>KHOCTH, IJIOLAAN KpyTa.

CuMMeTpus: LIeHTpallbHasl, OCEBasi U 3€pKaJIbHAsl CUMMETPUU.

[TocTpoenne cUMMETPUYHBIX QUTYD.

Harnsneie nmpencraBieHust O MPOCTPAHCTBEHHBIX (pUTypax: nmapaysienenure], Kyo, mpu3ma,
nupaMuaa, KOHYC, IIIMHAD, map u chepa. M3o0pakenne npocTpancTBeHHBIX Guryp. IIpumeps
pa3BEPTOK MHOIOIPAHHUKOB, LIWIIMH/pPaA U KoHyca. Co3/1aHue MoJieel MpoCTpaHCTBEHHbIX puryp (13
Oymaru, MpOBOJIOKH, IUIACTHJIMHA U JIp.).

[TonsTre 00bEMa; equHUIIBI H3MEpeHHs 00bEMa. OOBEM MPSIMOYTOIBLHOTO MapaJUIeIIeUIIe a, Kyoa.

TIIJIAHUPYEMBIE ITIPEJMETHBIE PE3YJIbTATBI OCBOEHUS PABOYEN
MNPOTPAMMBI KYPCA

OcBoenue yueOHOTO Kypca «MaremaTtuka» B 5 - 6 Ki1accax OCHOBHOM IIKOJIBI IOJHDKHO 00€CTIeurnBaTh
JOCTHKEHHE CIICTYIOIINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YyJIbTATOB:
5 kuaace
Yucna u BEIYUCICHUS
- [loHnmaTh ¥ MPaBMWIIBHO YHIOTPEOISITH TEPMUHBI, CBI3aHHBIE C HATYPAJTbHBIMU YHCIIAMH,
OOBIKHOBCHHBIMH U JICCATUIHBIMU JIPOOSMHU.
- CpaBHUBATH U YIIOPSAAOYNBATH HATYPATbHBIC YUCIIA, CPABHUBATH B IPOCTEUIITUX CITydasiX
OOBIKHOBEHHBIC IPOOH, TECATUYHBIE APOOH.
- COOTHOCUTH TOYKY Ha KOOPJUHATHOM (YMCIIOBOI) MPSAMON C COOTBETCTBYIOIIUM €1 UNCIOM U
n300pakaTh HaATypaIbHBIC YMCIIa TOYKAMH Ha KOOPJAMHATHOU (YUCIIOBOM ) TIPSIMOMA.
- BoinmonuaTh apudmeTrueckre AeMCTBUS ¢ HaTypabHBIMU YHCIAMH, C OOBIKHOBEHHBIMH IPOOSIMU B
MPOCTEUIIINX CITydasx.
- BoinonHATh MpOBEPKY, MPUKUIKY Pe3yIbTaTa BEIYUCICHUN.
- OKpyTJsATh HATypaJIbHbIE YUCIIA.
Pemrenyne TeKCTOBBIX 3a7a4
- Pemate TekcToBbIE 331aUn apuPMETUYECKUM CIOCOOOM U C MTOMOIIIBbIO OPraHU30BaHHOTO KOHEYHOT'O
nepedopa BceX BO3MOXKHBIX BAPHAHTOB.
- Pemate 3amauu, coaeprxaline 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYUHBI: CKOPOCTb, BpEMS,
paccTosinue; 1ieHa, KOJM4eCTBO, CTOMMOCTb.
- Ucnonb3oBath KpaTKKe 3aMKUCH, CXEMBbI, TAOIUIbI, 0003HAYCHHUS NIPU PEIICHUN 33/1a4.
- [Tonb30BaThCsl OCHOBHBIMU €AMHULIAMU U3MEPEHHUSI: LIEHbI, MACChI; PACCTOSHUS, BPEMEHH, CKOPOCTH;
BBIPAXKaTh OJTHU €IMHUIIbI BETUUUHBI Uepe3 IpyTrHe.
- U3BnekaTh, aHaTU3UPOBATh, OLIEHWBATH HH(OPMAIUIO, IPEJICTABICHHYIO B TaOIUIlE, HAa CTOJI0YATON
IyarpamMme, HHTepPIpeTUPOBaTh MPECTaBICHHbIE TaHHbIE, UCIIOIb30BATh JJaHHBIC MIPU PEIICHUH 33/1au.
Harnsannas reometpus
- [Tonb30BaThCsl reOMETPUUECKUMHE MOHSATUSMU: TOUKA, MPsMasi, OTPE30K, JIyU, YI'0Jl, MHOTOyTOJIbHUK,
OKpPYKHOCTb, KPYT.
- [IpuBoAUTH MpUMEpPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOIUX (HOPMY U3YUEHHBIX
reOMEeTPUUECKUX QUryp.
- Mcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYIO C YIJIAMU: BEPIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMM:
yIoJ1, BEPILIMHA, CTOPOHA, IUArOHANb; C OKPYKHOCTBIO: paJinyc, AMaMeTp, LEHTP.
- N3o0pakaTh n3y4eHHbIe reoMeTprueckue (GUrypsl Ha HEIMHOBAHHOW U KJIETYaTOi Oymare ¢
MTOMOIIBIO ITUPKYJIS U TMHEHKH.
- HaxoauTh AIMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C IIOMOIIBIO TMHEHKH, CTPOUTD
OTPE3KHU 3a/IaHHOM JUIMHBL; CTPOUTH OKPY>KHOCTb 3a/IaHHOTO pajuyca.



- Mcnonp30BaTh CBOWCTBA CTOPOH U YTJIOB MPSIMOYTOJIbHHKA, KBaJpaTa JUIsl UX TOCTPOCHUS,
BBIUMCIICHUS IUIOLIA/IU U IEPUMETPa.

- Beruucnare nepuMeTp ¥ III0Ma s KBaipara, mpsiMoyrojibHUKa, (PUTyp, COCTaBICHHBIX U3
NPSIMOYTOJILHUKOB, B TOM YHCIie PUTYp, N300pakEHHBIX Ha KJIETYaTON Oymare.

- [lonp30BaTHCSI OCHOBHBIMU METPUYECKHMHU €IMHUIIAMH U3MEPEHUS JITUHBI, IJI0IAI1; BBIPAXKaTh
OJTHH €JJMHUILIBI BEJIMUMHBI Yepe3 IpyTHe.

- Pacno3naBare nmapaiienenumnes, Ky, HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo rpaHsb,
M3MEPEHUsT; HAXOIUTh N3MEPEHUs TapaulesiennIiesa, Kyoa.

- Beraucnare 00pEM Ky0a, mapaiienenueaa mo 3aJaHHbBIM H3MEPEHHSIM, TI0Jb30BaThCS €IMHUIIAMA
n3MepeHus o0bEma.

- Pemate HecnmoXKHBIE 321241 HA H3MEPEHHE T€OMETPUUYECKUX BEIIMYMH B IPAKTUICCKUX CUTYAIUSX.

6 xanacc
Yucna v BIYMCICHUS
- 3HaTh ¥ MOHUMAaTh TEPMHUHBI, CBSI3aHHBIE C PA3IMYHBIMU BUJAMH YUCEJ U CLIOCOOaMU UX 3alKCH,
MepPeXoIUTh (€CIM ATO BO3MOKHO) OT OAHOM ()OPMBI 3alKCH YKUCIia K APYToil.
- CpaBHUBATh U yHOPSAA0UYMBATH LIE€JIbIE YHCIIA, OOBIKHOBEHHBIE U IECATUYHbBIE APOOU, CPaBHUBATD
YHUCJIa OJHOTO U PAa3HBIX 3HAKOB.
- BoinonHATh, coueTast yCTHbIE U MUCbMEHHbIE MPUEMBI, apu(PMeTHUECKUE NEHCTBUS C HaTypalbHBIMU
U LEJBIMHU YHCIaMU, OOBIKHOBEHHBIMU U JIECITUYHBIMU JIPOOSMU, MOJTOKUTEILHBIMU U
OTpHUIATENbHBIMH YU CIIAMHU.
- Boruncnate 3Hau€HUs YUCIOBBIX BHIPAKEHUH, BBIOJHATD IPUKUAKY U OLIEHKY pe3yJibTaTa
BBIYMCIICHU; BBIIIOJIIHATH IPE0OPa30BaHNUs YHCIOBBIX BBIPAXKEHUH HA OCHOBE CBOICTB
apuMETUUECKUX JCHCTBUMN.
- COOTHOCUTH TOYKY Ha KOOPJMHATHON MPSIMOM C COOTBETCTBYIOUINM €1 YHCIOM U N300pa)aTh yucia
TOYKaMH Ha KOOPJIUHATHON MPSIMOM, HAXOUTh MOIYJIb YHCIA.
- COOTHOCUTB TOYKH B MIPSIMOYTOJIBHOM CHCTEME KOOPAMHAT ¢ KOOPAMHATAMU 3TOH TOYKH.
- OKpyIJIATH 1IeJIble YNCIIA U IECSITUYHBIE IPOOU, HAXOAUTh MPUOIINKEHUS YUCEIL.
YucnoBble 1 OyKBEHHBIE BBIPAXKECHUS
- [lonnMaTh 1 ynoTpeOasTh TEPMUHBI, CBSI3aHHBIE C 3aIIUChIO CTENICHH YMCIIA, HAXOIUTh KBaApaT U KyO
YKCJIA, BBIYUCIIATH 3HAYECHUS YACIOBBIX BBIPDAKEHU, COACPKAINX CTEICHH.
- [Tonp30BaThCs MpU3HAKAMU JEIIMMOCTH, PACKJIaAbIBaTh HATypaIbHBIC YACIIA HA IPOCTHIE MHOKUTEIH.
- [lonp3oBaThbCs MacITaboOM, COCTaBIIATh IPONOPLUU U

OTHOILICHHUS.
- Mcnonp3oBath OyKBbI U151 0003HAUYEHUS YUCEN IPH 3alUCU

MaTeMaTHYECKUX BBIPKEHUH, COCTABIIATh OyKBEHHBIE

BBIP@KEHUS U (POPMYJIbl, HAXOJUTh 3HaUCHUs1 OYKBEHHBIX BBIPAKEHUH, OCYILIECTBIISAS HEOOXOJUMBbIE
IIOJICTAHOBKU M IIpeoOpa3oBaHUsL.
- HaxonuTh HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.
Pemenue TekcTOBBIX 3a1a4
- Pemate MHOrOIIaroBble TEKCTOBBIE 3a/1a4l apu(METUYECKUM CIIOCOOOM.
- PemaTe 3agaun, cBsA3aHHBIE C OTHOLIEHUEM, IIPONOPLMOHATIBHOCTBIO BEITUYHH, IIPOLICHTAMH; PEILIATh
TPHU OCHOBHBIE 33/1a41 Ha IpOOU U MPOLIEHTHI.
- PemaTe 3agaun, cogeprxaliye 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYHUHBL: CKOPOCTb, BpEMS,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOMMOCTh; IPOU3BOIUTENBHOCTh, BpeMs, 00bEMa paboThl, UCIIONIb3YS
apupMeTHyecKre JeHCTBUS, OLEHKY, MPUKUAKY; MOJIb30BAThCS €ANHUIIAMU U3MEPEHHUS
COOTBETCTBYIOIIMX BEIUUYMH.
- CocTaBnsaTh OyKBEHHBIE BHIPAXKEHHUS MO YCIOBHUIO 3aa4H.
- U3BnekaTh MH(OpMaIHIo, MPEeICTaBICHHYIO B TaOIUIaX, HA TMHEHHON, CTOIOUATON MM KPyTroBOM
JyarpamMmax, UHTEpIPETUPOBATh MIPEICTABICHHBIE JaHHBIC; UCIIOIb30BaTh JaHHBIEC IIPU PEILICHUU
3az1ad.
- [IpencraBnsaTs nHGOPMAIMIO C TOMOIIBIO TAaOIUI, IMHEHHOM 1 CTOIOUATON AUarpamm.
Harnsannas reomerpus



- [IpuBoAMTH IpUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOIIUX (POPMY U3yUSHHBIX
TreOMETPUYECKUX MIIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, IPUMEPHI PABHBIX K CAMMETPHUYHBIX (PUTYD.
- 300pakaTh ¢ MOMOIIBIO IUPKYJIA, JIMHEHKH, TPAHCTIOPTHPA HAa HETMHOBAHHOM M KJIeT4aTol Oymare
M3yYEHHBIE INIOCKUE T€OMETpHUYECKIE (PUTYPHI i KOH(PUTYPALIUU, CHMMETPHYHBIE (PUTYPHI.

- [Tonp30BaTHCS TEOMETPUUCCKUMU MOHATHAMU: PAaBEHCTBO (UTYp, CHMMETPHSI; UCIIOIB30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CAMMETPUEN: OCb CHMMETPHUHM, LIEHTP CUMMETPHH.

- HaxoauTs BEIMYMHBI YTIIOB U3MEPEHHUEM C ITOMOILBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI 3aJaHHOU
BEJINYUHBI, [10J1b30BATHCS [IPH PELICHUU 3a1a4 I'PALyCHOM MEPOM YIJIOB; PACIIO3HABATH HA YEPTEkKAX
OCTpBIH, IPSIMON, Pa3BEPHYTHIM U TYIIOU YIJIBI.

- BpIunciATh JUIMHY JIOMaHOM, IEPUMETP MHOTOYTOJIBHUKA, TI0JIb30BAThCS €AMHULIAMU NU3MEPEHUS
JUIMHBI, BbIPaXKaTh OJITHU €IMHULIBI U3MEPEHUS JJIUHBI YePEe3 JIpyTHe.

- Haxoauts, Ucnonb3yst 4epTExKHbIE HHCTPYMEHTBI, PACCTOSHUSA: MEXAY ABYMS TOUKAMM, OT TOUKHU JI0
MPSIMOM, JJIMHY IyTH Ha KBaJIpaTHOMU CETKeE.

- Boruncnare miomane Guryp, COCTaBICHHBIX U3 MPSIMOYTOJIBHUKOB, HCIIOJIb30BaTh pa3OrueHne Ha
MPsIMOYTOJIbHUKH, Ha paBHbIE (PUTYPHI, JOCTPAaWBaHUE 0 MPSIMOYTOJIbHUKA; IT0JIb30BaThCSI OCHOBHBIMU
€AVMHULAMHU U3MEPEHUS TUIOIIA/IN; BBIPAXKATh OJITHU €UHULIBI N3MEPEHUS IUIOIAU Yepe3 IpyTrue.

- PacriozHaBath Ha MoJIeNsIX U M300pakeHUAX MUpPaMUay, KOHYC, IMIMHAP, UCTIOIb30BaTh
TEPMHUHOJIOTHIO: BEPILIMHA, pedpo, FpaHb, OCHOBAaHHUE, pa3BEPTKA.

- M300paxath Ha KiieT4yaToi Oymare mpsMOyTOJIbHBIN MapasuieenuIie].

- Boruncnare 066EM IpsIMOYTOJILHOTO Mapaienenuiesa, Kyoa, moib30BaTbCsi OCHOBHBIMU €IMHUILIAMU
n3MepeHus: 00bEMa; BbIpakaTh OJTHU €IMHULIBI U3MEpEHUsl 00bEMa uepe3 Apyrue.

- Pemate HecoxkHbIe 33141 Ha HAXOKJICHUE T€OMETPUUYECKNX BETUYMH B IIPAKTUYECKUX CUTYALMSIX.

PABOYAS TIPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7 - 9 KIIACCBI

HEJIM U3YUYEHUA YYEBHOTI'O KYPCA

AnreGpa sIBIISIETCS OJTHUM M3 OMOPHBIX KypPCOB OCHOBHOII ITIKOJIBI: OHA 00ECTIeYUBACT U3yUeHUE
JIPYTUX AUCLHUILUINH, KaK €CTECTBEHHO- HAy4YHOT'0, TaK U TYMaHUTAapPHOT'O IIUKJIOB, €€ OCBOEHHE
HE00X0IMMO ISl POJIOJIKEHHUS 00pa30BaHUs U B TIOBCETHEBHOM KM3HU. PazBuTre y 00ydaromuxcs
HAYyYHBIX MPEJICTABICHUH O MPOUCXOKICHUH U CYITHOCTH airedpandeckux adCTpakiuii, criocode
OTpakKeHUsI MaTEeMaTHUYECKON HAyKOW SIBJICHUI U MIPOIIECCOB B MPUPOJIE U OOLIECTBE, POIU
MaTeMaTH4eCKOro MOJICTIMPOBAHUS B HAYYHOM MO3HAHHUU U B MIPAKTHKE CIIOCOOCTBYET POPMHUPOBAHUIO
HAyYHOTO MUPOBO33PEHUS U KQUeCTB MBIIUICHUS, HEOOXOAUMBIX JUIs aJalTallii B COBPEMEHHOM
uudpoBoM odiiecTe. M3ydeHue aareGpbl ecTeCTBEHHBIM 00pa3oM 00ecrieunBaeT pa3BUTHE YMEHUS
Ha0I01aTh, CPAaBHUBATH, HAXOAUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUUHOCTH MBIIIIEHUS, CIIOCOOHOCTH
apryMeHTHUPOBAaHHO 00OCHOBBIBATh CBOU JCMCTBUSI U BBIBOJBI, (POPMYIHPOBATH YTBEPKACHUS.

OcBoenue Kypca anredpbl o0ecreunBaeT pa3BUTHE JOTMUYECKOT0 MBIIIJICHUS] 00YYarOIUXCs: OHU
UCIOJIB3YIOT JIeIyKTUBHBIE U UHAYKTUBHBIE PACCY>KICHHs, 0000IIeHNe 1 KOHKPETU3ALIUIO,
abctparupoBanue u aHanorut. O0yueHue anreOpe mpeanoyiaraeT 3HaUUTeIbHbIA 00BEM
CaMOCTOSITENILHOM eATEIbHOCTH 00YYarOINXCsl, TOITOMY CaMOCTOSITENIbHOE pPellleHre 3a1a4
€CTECTBEHHBIM 00pa30M SBIIETCS pealu3alueii eI TeIbHOCTHOTO MIPUHIIUIIA 00YYEeHHUS.

B ctpykrype mporpaMMsl yaeOHOTO Kypca «AJredpa» OCHOBHOM LIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COAEPKATETbHO-METOINYECKUE IMHUU: «UHCla 1 BBIYUCICHUA»; « AJIreOpanyecKue
BBIPOKEHU»; « YpaBHEHUS U HEpaBeHCTBay; « DyHkimm». Kaxmas u3 sTux comepkareiabHO-
METOJIMYECKUX JTMHUI pa3BUBAETCA Ha MPOTSKEHUU TPEX JIET U3YUEHHUS Kypca, ECTECTBEHHBIM 00pa3oM
MeperieTasiCh ¥ B3aUMOJICHCTBYS ¢ IPYTMMHU €ro JUHUSIMH. B Xo/e n3yueHus Kypca o0ydJaronmumcs
MIPUXOJUTCS JJOTUYECKU PACCYIK/IaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SA3BIK. B CBsI3U ¢
3THM I1e7IeCO00pa3HO BKIIOYUTH B MPOTPaMMy HEKOTOPBIE OCHOBBI JIOTUKH, TPOHU3BIBAIOIINE BCE
OCHOBHBIE pa3JieNibl MAaTeMaTUYeCKOr0 00pa30BaHus U CIIOCOOCTBYIOIINE OBIAICHUIO0 00YyJaIOIIUMUCS
OCHOB YHHMBEPCAJIbHOI'O MaTEMATUYECKOTO SI3bIKA.



Taxum 00pa3oM, MOKHO YTBEPXKIaTh, YTO COACPIKATEILHON U CTPYKTYPHOU 0COOEHHOCTBIO Kypca
«Anrebpay SABISETCS €ro MHTErpUPOBaHHBIN XapakTep. Coaepikanue JIMHUHN «Hucna 1 BEIYUCTICHUSDY
CITy’KUT OCHOBOMH JUTS AaJbHEUIIET0 U3YYEeHUsI MATEMATUKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YYarOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHHUIO YMEHHS MOJIB30BATHCS AITOPUTMAMH, a TAKKE
PUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMMBIX JJISl TOBCEHEBHOM KU3HU. PazBuTne noHsaTus
0 YHMCJIE B OCHOBHOM IIIKOJIE CBSI3aHO C PALIMOHAIBHBIMY U UPPALIMOHAIBHBIMU YHCIIAMH,
(bopMHpOBaHHUEM MPEACTABICHUH O IEHCTBUTEIBHOM YHCIE. 3aBEpIICHUE OCBOCHUS YUCIOBON JIMHUN
OTHECEHO K CTaplieMy 3BeHy o0111ero oopa3oBaHusl.

Copnepxanue JByX ajiredpandyeckux JMHUN — «AJredpandecknue BHIPAKEHU» U « Y paBHEHUS U
HEPaBEHCTBa» CIOCOOCTBYET (POPMUPOBAHHUIO Y 00YUaIOIIMXCS MaTEMaTUUECKOT 0 anrapara,
HEO0XOIMMOTO ISl PEUICHHUS 3a7a4 MaTEMATUKH, CMEXKHBIX ITPEIMETOB M MTPAKTUKO-
OpPUEHTUPOBAHHBIX 337a4. B 0CHOBHOII 11KOJIE yUeOHBIN MaTepuai rpyrnupyeTcst BOKpYT
paloHaIbHBIX BbIpAXKEHUN. Anredpa 1eMOHCTPUPYET 3HAUEHUE MAaTEMAaTUKH KakK s3bIKa JJIs
MOCTPOEHHUSI MATEMATUYECKUX MOJIETIEH, ONTMCAHUS MTPOLIECCOB U SIBJIEHUI pealbHOro Mupa. B 3agaun
oOyueHus anredpe BXOJAT TaKKe JalbHENIee pa3BUTHE AITOPUTMUUYECKOIO MBIIIICHHUS,
HE00X0MMOT0, B YACTHOCTH, JUIsl OCBOEHMSI Kypca UH(POPMATUKH, U OBJIaJICHHE HaBbIKaMU
NENYKTUBHBIX paccyxaenuil. [I[peodbpazoBanne CUMBOIBHBIX (HOPM BHOCHUT CBOM CrIeIM(PUISCKUN
BKJIaJ] B pa3BUTHE BOOOpaKEHUs, CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUYECTBY.

Conepxanne QyHKIMOHAIBHO-TpapUUECKOM JIMHUN HAleJIEHO Ha NOJMyYeHHUE IKOJIbHUKaAMHU
3HaHUHN O PYHKIUAX KaK BaXKHEHIIIEH MaTeMaTHIeCKOW MOJICIIH JIJIsl OTIMCAHUS U UCCIICTIOBAHUS
pa3HoO0pa3HBIX MPOLIECCOB U SIBJICHUI B MpHUpoie U odmiecTse. M3ydyeHue 3Toro matepuaia
CHOCOOCTBYET Pa3BUTHIO Y 00yUYaOLIUXCsl YMEHUS HCIIO0Ib30BaTh pa3IMUHbIE BbIPA3UTEIIbHbIE
CpEeJICTBa sI3bIKa MaTEMAaTUKH — CJIOBECHbIE, CHMBOJIMUECKHE, TpaduyecKie, BHOCUT BKJIaJ B
(bopMUpOBaHHE MPEACTABICHHUNA O POJIM MATEMAaTUKH B Pa3BUTUU LUBUIM3AUHN U KYJIbTYPBI.

MECTO YUYEBHOI'O KYPCA B YUYEBHOM ITJIAHE

CormacHo yueOHOMY IIaHy B 7 - 9 Ki1accax M3ydaeTcsl yueOHbIN Kype «Anredpay, KOTOphId
BKJIIOUAET CIIEAYIOLIME OCHOBHBIE pa3/ielibl coaepkanus: «Hucna u BeIUUCICHUS», «ANredpanyeckue
BBIPKEHUS», «YpaBHEHUS U HEPABEHCTBAY, « DyHKIIUNY.
VY4eOHbI MJ1aH HA U3YYEHHUE alreOphl B 7 - 9 K1accaXx OTBOJIUT HE MeHee 3 y4eOHBIX 4acoB B HEJENIO B
TEUEHHNE KaKJIOTO To/1a 00y4YeHHsI, BCETO 3a TP rojia o0ydeHus — He MeHee 306 yueOHbBIX YacoB

COJIEP)KAHUE YYEBHOI'O KYPCA
7 kaacc
Yucia ¥ BIYMCIECHHS
JIpoOu OOBIKHOBEHHBIC U JACCATHYHBIC, TICPEX0]] OT OJTHOM GOopMBI 3armcu apodel k Apyroi. [TonsaTue
PaIMOHAILHOTO YHUCIIA, 3aIIUCh, CPAaBHEHHUE, YIIOPSAI0YHBAHUE PAIIHOHATIBHBIX YHCEIL.
ApudmeTraeckre ACHCTBHS ¢ palliOHATBHBIMHU YHCIaMH. PelieHue 3a1au U3 pealbHON MPaKTHKH Ha
4acTH, Ha JIPOOH.
CreneHb ¢ HaTypabHBIM [TOKa3aTeIeM: ONpe/IeICHUE, TPeoOpa3oBaHne BHIPAKEHHIA HA OCHOBE
OIpeieIICHUs, 3aUCh OOJIBIINX YUcell. [IpOICHTHI, 3alKCh MPOLIEHTOR B BUE APOOH U ApOOU B BHJIE
POLEeHTOB. Tpy OCHOBHBIE 337]a4l Ha MPOIICHTHI, PEIICHUE 3a1a4 U3 PeaIbHOM MPaKTHKH.
[TpuMeHeHre TPU3HAKOB JICTMMOCTH, Pa3JIOKEHUE HA MHOXHUTE JIM HATYypaJIbHBIX Yncell. PeabHbie
3aBUCHMOCTH, B TOM YHCJIC MPsiMas U 00paTHas IMPONOPIHOHATBHOCTH.
Anrebpandeckue BhIPAKCHHUS
[TepemeHHbIe, UUCIOBOE 3HAUCHUE BRIPAKECHHS C TIEpeMEHHOM. [lomycTiMble 3HaYeHHS TEPEMEHHBIX.
[IpencraBieHne 3aBUCUMOCTH MEX]Ty BETUYMHAMHU B BUJIEe GopMyIibl. BeraucneHus mo popmynam.
[IpeobpazoBanre OYKBEHHBIX BBIPAXKEHUHN, TOXKIECTBEHHO PAaBHBIE BHIPAKEHUS, PABUIIA
peoOpa3oBaHus CyMM H MIPOU3BEACHUN, TIPaBHUIIa PACKPBITHS CKOOOK U MPHUBEIECHUS MOI00HBIX
CJaraeMaIx.
CBoiicTBa CTETIEHH C HATYPaAJIbHBIM ITOKa3aTeIeM.



OpHousieHsl 1 MHOrowieHsl. CteneHb MHOrowieHa. CloxeHue, BBlYUTaHUuE, YMHOKEHUE

MHOTO4WIEHOB. POpMYyJIbl COKpAIIEHHOIO YMHOKEHUS: KBaIpaT CyMMBI U KBajipat pazHoctu. Dopmyna

pa3HOCTH KBaJpaToB. Pa3noxkeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHust

VYpaBHeHHEe, KOPEHb YPaBHEHUS, ITpaBHiIa IPeoOpa30BaHus ypPaBHEHHUSI, PABHOCHIIBHOCTh YPaBHEHUH.

JInneliHOE ypaBHEHHE C OAHOW IIEPEMEHHOM, YACIIO KOPHEH JIMHEHHOTO YPaBHEHM S, pELLICHUE

JTUHENHBIX ypaBHEeHUH. CocTaBiieHNE ypaBHEHUH 110 YCIOBUIO 3a7jauu. Pelienne TeKCTOBbIX 3a/1a4 ¢

IMOMOILBI YPaBHEHHUI.

JIuneitHOE ypaBHEHHUE C ABYMs IIEPEMEHHBIMHU U ero rpaduk. CucremMa qByX JIMHEWHBIX YPaBHEHUH C

IBYMs IEpEMEHHBIMH. Perenue cucreM ypaBHEHHH criocoO0M moAcTaHOBKH. [Ipumeps! pemeHust

TEKCTOBBIX 33]1a4 C TOMOIIbIO CUCTEM YpaBHEHUH.

Koopaunars! u rpapuxu. ®yHkunun

Koopannara Touku Ha npsmoit. Yucnossie IpoMexyTKH. PaccTossHre Me Ty 1ByMsI TOUKaMH

KOOPJIMHATHOM MPSAMO.

[IpsimoyromnbHas cucrema koopauHat, ocu Ox u Oy. AGciyiceca u OpJJMHAaTa TOYKA HAa KOOPAWHATHOM

iockocTH. [Ipumepsl rpadukoB, 3aaHHbIX Gopmynamu. YTeHne rpaukoB peabHbIX 3aBUCUMOCTEM.

[Tonstue pynkuuu. I'paduk pynkuuu. CpoiictBa pynkuunii. JInnelinas ¢pynkuus, e€ rpaduk. ['padux

byHKIII

y = I x L. I'paduueckoe pemnieHre JMHEHHBIX YpaBHEHUH U CHCTEM JIMHEHHBIX YpaBHEHMU.

8 kuacce

Yucna v BIUMCICHUS

KBanparuslit kopeHb u3 yucina. [lonsarue o0 uppanpoHaibHOM yucie. JlecaTHUHbIe MPUOTUKEHUS

MppalroHabHBIX yncen. CBoMCTBa apupMETHUECKUX KBAAPATHBIX KOPHEH U UX IPUMEHEHHUE K

peo0pa30BaHUIO YUCIIOBBIX BBIPAXXEHUI U BEIUUCICHUSAM. [{efiCTBUTENIbHBIE YHCIIa.

CreneHsp c 1ebIM Mokasatesem 1 €€ cBoicTBa. CTaHIapTHas 3alKCh YUCa.

AnrebpanyecKkue BbIpaKeHHs

KBagpatHblil TpEXUIIEH; pa3IokKeHNEe KBaJAPAaTHOTO TPEXWIEHA HA MHOKUTENH.

Anrebpandeckas 1po0s. OCHOBHOE CBOMCTBO anredpandeckor npoou. CiokeHue, BEIYUTAHUE,

YMHOKEHUE, JIeJieHne aaredpandeckux Apodeil. ParnoHanbHble BhIpaKeHUS U UX TPeoOpazoBaHueE.

YpaBHEHUS 1 HEpPaBEHCTBA

KBanparHoe ypaBHeHUe, hopMysia KOpHEH KBaapaTHOTO ypaBHeHuUs. Teopema Buera. Pemenue

YpaBHEHUM, CBOAIINXCS K TMHEHHBIM U KBaJpaTHBIM. [Ipocrelimue ApoOHO-parinoHaIbHbIC

YpaBHEHUS.

I'padmyeckas uHTepnpeTanys ypaBHEHUN ¢ IByMs IEPEMEHHBIMH U CUCTEM JIMHEHHBIX YpaBHEHUH €

JBYMs IIEpEMEHHBIMU. [IprMepsl pelieHns: CHCTEM HEJIMHEWHBIX YPABHEHUM C IBYMs [IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33724 alredpandeckum CrocoOOM.

UucnoBsle HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM IepeMeHHOoM. PaBHOCUIBHOCTD

HepaBeHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOM MepeMeHHOM. CUCTEeMBbI JIMHEHHBIX HEPABEHCTB C OJHOU

MepPEMEHHOM.

OyHKIMHU

[Tonstue Gpynkuuu. O61aCTh ONpeAeIeHHs U MHOXKECTBO 3HaueHu (GyHKiuu. CrocoObl 3aaaHus

GbyHKIUH.

I'paduk pynkuuu. Urenue cpoiictB yHKIuU o e€ rpaduky. [Ipumeps rpadukoB GyHKITHIHA,

OTPaXKaIOIIUX PeAIbHbIE TPOLIECCHI.

OyHKIINH, OMHUCHIBAIOIINE MPSMYIO U 0O0paTHYIO MPOMOPIMOHANBHBIE 3aBUCUMOCTH, HX TpaduKu.
QOyukmu y = x2, y = x3,y = X, Nede IxI. I'padpuyeckoe pemieHne ypaBHEHMH H

CUCTEM YPaBHEHHH.

9 kaacce

Yucna v BEIYUCIEHUS

JleicTBUTENbHBIE YHCIIA

PanmonaneHble yncna, uppaloHaIbHbIE YHCIa, KOHEYHBIE U OECKOHEUHBIE JECSITHUHBIE IPOOH.
MHOKeCTBO IeHCTBUTENBHBIX YHCEN; ACHCTBUTEIbHBIC YHCIIA KaK OECKOHEUHBIE IECITUYHBIE IPOOH.



B3aumHO 01HO3HaYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEHCTBUTENIBHBIX YUCEN U KOOPAUHATHON
IIPSIMOM.

CpaBHeHUE IEHCTBUTENBHBIX YHCEI, apU(METUYECKUE ACHCTBUS C JCHCTBUTEIbHBIMU YHCIIAMH.
W3mepenusi, mpuOIMKeH s, OLIEHKA

PazMepsl 00bEKTOB OKPYKAIOIIEr0 MUPA, JUIMTEILHOCTh MPOLIECCOB B OKPY’KAIOIIEM MUpE.
[TpubnmxEénHoe 3HaYCHNE BEIUYHHBI, TOYHOCTH npudmmxenns. Oxkpyriaenue uncen. [pukuaka n
OLIEHKA PE3YJIbTAaTOB BHIYUCICHUM.

YpaBHEHHSI 1 HEPABEHCTBA

YpaBHEHHUsI C OJHOU EPEMEHHON

JInneiiHoe ypaBHeHuMe. PellieHne ypaBHEHUH, CBOAIIMXCS K JIMHEWHBIM.

KBagparHoe ypaBHeHue. Pernienue ypaBHeHHH, CBOAAIIMXCS K KBaJpaTHbIM. bukBaapaTtHoe
ypaBHeHHE. [Ipumepsl perieHus ypaBHEHUM TPEThEN U YETBEPTOM CTEIIEHEN Pa3I0KEHUEM Ha
MHOXKHUTEJH.

Pemenue npo6HO-palinoHaNbHBIX ypaBHEHUH.

Pemenne TekCcTOBBIX 3a/a4 alredpanyeckuM METOAO0M.

Cucrembl ypaBHEHUN

VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU U ero rpaduk. Pemenne cucreM AByX JIMHEHHBIX YpaBHEHUH ¢
NBYMsI IepeMEeHHbIMU. PellleHne cucteM IByX ypaBHEHUH, OJJHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOpPOH cTeneHu. ['papuueckas HHTEpHpeTalusi CUCTEMbI YPaBHEHUI ¢ IBYMsI IEpEMEHHBIMU.

Pemrenne TekcTOBBIX 33729 anreOpandecKuM CIiocoO0M.

Hepasencrpa

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

Pemrenne nuHENHbBIX HEPABEHCTB C OJHOM NEpEMEHHOM. Pernienre cucTem JINHEMHBIX HEPABEHCTB C
onHoM nepemeHHol. KBanpatHbie HepaBeHcTBa. ['paduueckas MHTepIpeTalys HEPAaBEHCTB U CUCTEM
HEPaBEHCTB C JIByMsI IEPEMEHHBIMHU.

OyHKIMU

Ksagparnunas ynkius, e€ rpadux u cBoiicTa. [lapadoia, KoOOpAUHATH BEPIIMHBI TApa0OJIBI, OCh
CUMMETPHUH TTapaboJIbI.
\Epa(bI/IKI/I byukuuit: y=kx, y=kx+b, y=KX y=x3,y=[x|,y=1x1Iuux cpoiicrsa.

HCJIOBBIE MOCIIEI0BATEIBHOCTH

Omnpenenenue 1 criocoObl 3a1aHKsI YMCIOBBIX OCIEI0BATEILHOCTEN

[TonsiTHE YKCIOBOM MOCIEIOBATEILHOCTH. 3aJaHUE TIOCIICIOBATEIFHOCTH PEKYPPEHTHOM (popMyIIoi 1
(bopMyII0H n-TO WieHa.

Apudmernueckas 1 reoMeTpudeckas Iporpeccuu

Apudmernueckas u reomerpudeckas nporpeccud. @opMyiibl n-ro wieHa apupMeTndeckoi u
TrE€OMETPUYECKON IPOrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHne wieHOB apu(PMETHUECKONH U reOMETPUYECKOI POrpeccuii ToukaMu Ha KOOPIUHATHON
IIJIOCKOCTH. JINHEHWHBIN U 3KCIOHEHIMAIbHBIN pOoCT. CIOXKHBIE IPOLEHTHI.

IJIAHUPYEMBIE IPEIMETHBIE PE3YJIbTATbBI OCBOEHUS PABOYEN
ITPOI'PAMMBI KYPCA

OcBoenune yueOHOT0 Kypca « Airedpa» Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHUsl TOKHO
o0ecrieunBaTh JOCTHKEHUE CIEAYIOUIUX MTPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:
7 Knacc
Yucna v BEIYUCICHUS
- BoimonHATh, coueTas yCTHBIE U MUChbMEHHBIE TPUEMBI, apuPMeTUUECKUe AeUCTBUS C
paLMOHAIIBHBIMU YUCIIAMU.
- HaxomuTh 3Ha4eHMs YUCIOBBIX BBIPAKEHH; MPUMEHITH pa3HOOOpa3HbIe CIIOCOOBI M MPUEMBI
BBIYHCIICHUS 3HAYCHUI JPOOHBIX BRIPAXKEHUH, COIepKalluX OOBIKHOBEHHBIE U JeCATUYHBIE APOOH.
- [lepexoauth OT 0HOM (HOPMBI 3aIKICH YUCEI K APYTOH (MpeoOpa3oBbIBATh AECITUYHYIO IPOOh B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECSITHUHYIO, B YACTHOCTU B OECKOHEUHYIO JIECSITUUHYIO IPOOB).
- CpaBHUBATh U YIOPSAOYUBATH PallMOHAIbHBIC YHCIIA.



- OKpyTrasaTh Yucia.

- BBINONHATE NPUKUIKY U OLEHKY PE3yJIbTaTa BBIYMCICHUH, OLICHKY 3HAaYEHUM YMCIIOBBIX BBIPAKCHUMN.
- BBINOSIHATE 1EHCTBUS CO CTENEHSAMMU C HATYPAJIbHBIMU [T0KA3aTEISIMU.

- [IpuMeHATh IPU3HAKY IETTUMOCTH, Pa3JIOKEHUE HA MHOKUTEIIA HATyPAJIBHBIX YHCEIL.

- Pemates IpakTUKO - OpUEHTUPOBAHHBIC 3a/1a4U, CBA3aHHBIE C OTHOLIECHUEM BEJIMYHH,
IIPONOPLUOHAIBHOCTBIO BEJIUYMH, IIPOLICHTAMU; HHTEPIIPETUPOBATD PE3YJILTATHI PELICHUS 3a1a4 ¢
y4€TOM OrpaHHYEHHH, CBA3aHHBIX CO CBOMCTBAMH paccCMaTpUBAEMBIX OOBEKTOB.

Anrebpanyeckre BEIpaKeHUS

- Ucnonb3oBarh anredpanyecKyro TEpPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHATh €€ B MPOIIECCE OCBOCHUS
y4e0HOTO MaTepHaa.

- HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHHUH MPH 33JaHHBIX 3HAYEHUSIX [IEPEMEHHBIX.

- BemonssaTh npeoOpa3oBaHus EJI0ro BHIPAKEHHS B MHOTOWICH MPUBEICHUEM MTOT00HBIX CIaraeMbIX,
PacKpBITHEM CKOOOK.

- BBINONHATE YMHOKEHUE OJTHOWIEHA HA MHOTOWIEH U MHOTOYIeHa HA MHOT'OYJIEH, IPUMEHSTh
(dbopMyIbI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

- Ocy1ecTBIATh PAa3JI0KEHUE MHOTOYJICHOB HA MHOKHUTEIHU C IIOMOIIBIO BHIHECEHUS 32 CKOOKH 00I1IEro
MHOXKMTEJIS, TPYIITUPOBKH CIIaraeMblX, IpUMEHEHHs (OpMYJT COKPAIEHHOTO YMHOKEHHUSL.

- [IpumensaTs npeoOpa3zoBaHUsI MHOTOWICHOB JJISl PELICHUS Pa3InYHbIX 3a/1a4 U3 MAaTEMaTUKH,
CMEXHBIX ITPEAMETOB, U3 PEAIbHON IIPAKTUKH.

- Ucnonb3oBaTh CBOMCTBA CTETIEHEN C HATYpaJIbHBIMU [TOKa3aTeIsIMU JJIsl IpeoOpa3oBaHuUs
BBIPAKEHUII.

VYpaBHEHHSI 1 HEpaBEHCTBA

- Pemars iMHElHBIE ypaBHEHUS C OJTHOM MEPEMEHHOW, TPUMEHSS IIPABUJIA IIEPEX0a OT UCXOIHOTO
YpaBHEHHUS K PABHOCWJIBHOMY eMy. [IpoBepsTh, ABISETCS U YUCIIO KOPHEM YPAaBHEHHSL.

- [IpumensaTh rpadudeckrie METOIbI IPU PELICHUH JTUHEHHBIX YPABHEHUN U UX CUCTEM.

- [TogOupath npuMepsl map YKuces, SBJISIOMUXCS pelIeHHeM JMHEHHOT0 YpaBHEHUS C IBYMSI
IIEPEMEHHBIMHU.

- CTpouTh B KOOPJAMHATHON INIOCKOCTH I'pa)uK JIMHEHHOIO YPaBHEHUS C IBYMs IIEPEMEHHBIMU;
HOJIB3YSICh IPa)UKOM, NPUBOIUTH IPUMEPHI PEIICHHS YPABHEHHUS.

- Pemate cuctemMsl AByX JMHEHHBIX YPAaBHEHUH ¢ IByMsl IEPEMEHHBIMU, B TOM 4HCJIe IpaUuecKy.

- CocTaBJisITh U pemaTh JUHEMHOE YPABHEHUE WA CUCTEMY JIMHEHHBIX YPABHEHUM 10 YCIOBUIO
3a/1a4M, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4H IOJTYYEHHBINA PE3yJIbTaT.
Koopaunate! u rpaduku. OyHKIUN

- 300pakaTh Ha KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM KOOpAMHATAM, JIy4H,
OTpPE3KHU, MHTEPBaJIbl; 3aIMChIBaTh YUCIOBBIE IPOMEKYTKH Ha aJIr€OpandecKkoM s3bIKe.

- OT™MeuaTh B KOOPAMHATHOM INIOCKOCTH TOYKHU IO 33JaHHBIM KOOPAMHATAaM; CTPOUTh IpapUKH
nuHerHbIX yHKIui. CtpouTth rpaduk pyHkimu y =1 x 1.

- OnuchIBaTh ¢ MOMOILBIO (DYHKIMI U3BECTHBIE 3aBUCUMOCTH MEX1y BEJIMYNHAMU: CKOPOCTb, BPEMS,
paccTosiHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTb; IPOU3BOIUTENLHOCTD, BPeMs, 00bEM pabOThI.

- HaxoauTe 3HaueHue QpyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

- [lonumarts rpaduyecknii crioco0 npeacTaBiIeHUs U aHAIN3a HHPOPMALIMU; U3BJIEKATh U
HMHTEpPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEATBbHBIX IPOLIECCOB U 3aBUCUMOCTEH.

8 ki1acc

Yucna 1 BEIYUCIEHNS

- Mcnonb30BaTh Ha4aJIbHbBIE IPEICTABIICHUS] O MHOXKECTBE JCMCTBUTEIBHBIX YHCEI JIsl CPABHEHMUS,
OKpYTJIEHUS U BBIYUCIICHUH; N300pakaTh JeMCTBUTEIbHBIC YHCIIa TOYKAMHU Ha KOOPIUHATHON TIPSIMOM.
- [IpumensaTh noHsATHE apu(METHIECKOT0 KBAAPATHOTO KOPHS; HAXOAUTh KBaJIpaTHHIE KOPHH,
UCIOJIB3YS IPU HEOOXOUMOCTH KaJIbKYJISATOP; BHIIOIHATE MPeoOpa30BaHus BRIPAKEHUIA, COIEPIKAIINX
KBaJpaTHbIE KOPHH, UCOJIb3YsI CBOMCTBA KOPHEM.

- Ucnonb3oBath 3amucu OONBIIMX M MAJIBIX YHCEN C TOMOIIBIO AECATUYHBIX APOOeH U cTeneHei yucna
10.

AnreOpanyecKue BhIPAKESHHS



- [IpyuMeHATh MOHATHE CTENIEHH C IeJIBIM MTOKa3aTeleM, BBIIOJIHATH TPeoOpa30BaHuUs BBIPAKCHHIA,
COJZIEp KAIMX CTEIICHU C LEJIbIM I0KA3aTeIEM.
- BbINosIHATH TOKIECTBEHHBIE IPE0OPA30BAHUS PALlMOHAJIBHBIX BBIPAXKEHUM Ha OCHOBE IIPABUII
NEeWCTBUI HaJl MHOTOYJICHAMH H alreOpanyecKuMH APOOsSMHU.
- PacknaapiBaTh KBaipaTHBIN TPEXWIECH HA MHOKUTEIIN.
- [IpumensaTh npeoOpa3zoBaHMs BEIPAXKCHUH TS PELICHHS Pa3IMYHbIX 33724 U3 MaTEMAaTUKH, CMEXHBIX
IIPEAMETOB, U3 PEAIBHON IIPAKTUKH.
YpaBHEHHSI 1 HEPABEHCTBA
- PemiaTh nuHeliHble, KBaJipaTHbIE YPAaBHEHUS U PallMOHAIbHbIEC YPABHEHUS, CBOISLINECS K HUM,
CUCTEMBI JABYX YPaBHEHUM C IBYyMsI IEpEMEHHBIMU.
- [IpoBOaUTE IpOCTEHIINE UCCIIENOBAHNS YPABHEHU M CUCTEM YPaBHEHHUMN, B TOM YHCIIE C
MIpUMEHEHHEM I'papuuecKux npeacTaBieHuil (yCTaHaBIMBaTh, UMEET JIM YPAaBHEHHUE UM CHCTEMA
YPaBHEHMI peIlIeHus], €CIIU UMEET, TO CKOJIBbKO, U TIp.).
- [Iepexoauth OT croBecHO! (GOPMYJIMPOBKY 3a7auu K €€ alredpandyeckoi MoJIeiH ¢ OMOIIbIO
COCTABJICHUS YPABHEHMS WM CUCTEMBI YPABHEHUH, HHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3a/1a4y NOJIYYEHHBIN pe3ysbTar.
- [IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB Il CPABHEHMS], OLIEHKH; PEIIaTh JIMHEHHbIC
HEpaBEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI; AaBaTh rpaQuecKylo WILTIOCTPALIMIO MHOXKECTBA
peLIeHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
OyHKIMU
- [TonumaTh 1 Ucnob30BaTh QYHKIMOHAIBHBIE TOHITUS U A3bIK (TEPMUHBI, CHUMBOJIMYECKHE
0003HaYEHHUS); ONPEENATh 3HaUYeHHE (PYHKIIMU 10 3HAUEHUIO apTyMEHTa; ONpeeNsiTh CBONCTBA
dbynkumn o e€ rpaduxy.
- CtpouThb rpauku 3yieMeHTapHbIX QyHKINN BUAA:

y =kx, y=kx+b, y=Kk|x,y=v¥x | y=x3,y =[x/,

y=1x1wu onuceiBare cBoicTBa YHCIOBOW (GYHKIUU

o e€ rpaduky.

9 kJaacc

Ypcaa ¥ BEIYMCICHUS

- CpaBHUBATH U YIIOPSIAOYMBATH PAIMOHAIbHBIC U UPPAllMOHAIBHBIC YHCIIA.

- BeimonHaATh apudmeTrueckue 1eUCTBUS C PalMOHAILHBIMU YHCIIAMH, COYETasi YCTHBIC U
MMUCbMEHHBIC MPUEMBI, BBITIOJIHATH BHIYUCICHHS C UPPAITAOHATBHBIMU YUCITAMH.

- HaxoauTh 3HaueHUs CTETICHEH ¢ 1EeTBIMH IMOKA3aTeISIMU U KOPHEH; BEIYUCIIATh 3HAUCHUS YHCITOBBIX
BBIPAKCHUM.

- OKpyYTJIsTh JEHCTBUTEIBHBIC YHUCIIA, BBITIOIHATh IPUKUJIKY PE3yiIbTaTa BRIYUCICHUN, OLICHKY
YHUCJIOBBIX BBIPAKCHUMN.

YpaBHEHHsSI 1 HEpPaBEHCTBA

- Pemate nuHeliHbIe U KBaJpaTHBIE YPaBHEHMUsI, ypaBHEHUS, CBOASALIUECS K HUM, TPOCTEHIINEe JPOOHO-
paloHaIbHbIC YPAaBHEHUS.

- Pemmath cucteMbl IByX TUHEHHBIX YPaBHEHUI C IBYMs IEPEMEHHBIMHU U CUCTEMBI IBYX YpaBHEHUI, B
KOTOPBIX OJIHO YPaBHEHHE HE SIBISIETCS TNHEHHBIM.

- Pemmath TekcTOBBIE 337]aUN ANTreOPANIECKUM CIIOCOOOM C MTOMOIIBIO COCTABICHUS YPaBHEHHUSI HITH
CUCTEMBI ABYX YPaBHEHUI ¢ IByMsl IepEeMEHHBIMU.

- [IpoBoauTh IpOCTENIIINE NCCIEAOBAHNS YPABHEHU U CUCTEM YPaBHEHUM, B TOM YHCIIE C
MpUMEHEeHHeM IpauuecKkux npeacTaBieHui (yCTaHaBINBATh, UMEET JIM YPaBHEHHE UM cUCTEMa
ypaBHEHUH pEIlIeHUs], €CITU UMEET, TO CKOJIBKO, U Tp.).

- Pemate nuHeliHbie HEpaBEeHCTBA, KBaIpaTHbIE HEPABEHCTBA; M300pakaTh pellleHne HEPaBEHCTB Ha
YUCJIOBOW MPSMOM, 3alMChIBATH PEIIEHUE C OMOIIbIO CHMBOJIOB.

- Pemath cucTembl IMHENHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE KBaIPATHOE
HEPaBEHCTBO; M300paxaTh pElICeHUe CUCTEMbl HEPABEHCTB Ha YHUCIIOBOW MPSIMOM, 3alTUCHIBATH
pelieHue ¢ NTOMOIIBI0 CUMBOJIOB.



- Mcrionp30BaTh HEPABEHCTBA IPU PELICHUU PA3JIMYHBIX 33/1a4.

OyHKIMHU

- PacnioznaBate pyHKIMM M3y4eHHBIX BUIOB. [I0Ka3bIBATh CXEMATUYECKH PACIIONOKEHUE HA
KOOPJMHATHOH TUIOCKOCTH T'papuKoB

byskmuii Buga: y = kx, y = kx + b, y =

K, y:xax2+bx+
y=x3,y=x, y=IxI.

B 3aBUCHMOCTH OT 3HaYeHUH KOA(P(UIIMEHTOB; ONUCHIBATH CBONCTBA (PYHKIIMMA.

- CTpouTh 1 U300pakaTh CXeMaTHUYECKU TPaPHKH KBaIPATUIHBIX

(GyHKIMH, ONUCHIBATh CBOMCTBA KBAJPATHUHBIX (DYHKIHIA 1O UX TpadrKaMm.

- Pacno3naBare kBagpaTHuHy0 QyHKIHIO 110 GopMyIie, MPUBOIUTH IPUMEPHI KBaIPATUIHBIX (QYHKIUH
U3 peasIbHOM JKU3HH, (PU3UKH, TEOMETPHH.

Apudmerrueckas v reoMeTpruecKas Mporpeccuu

- PacniozHaBath apupmMeTHUECKyI0 U T€OMETPUUECKYIO IPOTPECCUH MTPU PA3HBIX CIIOCO0AX 3aaHMsL.

- BbINoIHATH BHIYMCIIEHUS C UCIIOJIb30BaHKUEM (HOPMYII N-TO YjeHa apuPMETHIECKON 1
F€OMETPHUUYECKON MPOrpeECCUi, CYMMBI ITEPBBIX N YIECHOB.

- N300pakaTh 4iieHbl OCIEA0BATEIbHOCTH TOYKaMU Ha KOOPIMHATHON IJIIOCKOCTH.

- Pemath 3aaun, cBsi3aHHBIE C YMCIOBBIMU MIOCIIEA0BATENBHOCTIMH, B TOM YHCIIE 337a4U U3 peabHON
YKU3HH (C UCTIOIB30BAHUEM KAIBKYJISITOPA, UGPOBBIX TEXHOJIOTUH).

PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «'EOMETPUS». 7 -9 KIIACCbI

HEJIN U3YUYEHMA YYEBHOI'O KYPCA

«MaTeMaTI/IKy YK€ 3aTCM YUUTH HA/10, UYTO OHA YM B IMMOPAJOK IIPHUBOJIUT), — MHCAT BEJINKUNA
pycckuii yueHslii Muxann BacuiaseBud JIomoHoCOB. M B 3TOM COCTOUT O1HA M3 ABYX €€ 00ydeHHS
TreOMETPHUH KaK COCTaBHOM YacTH MaTeMaTHUKH B IIKOJIE. DTOM LIeJIM COOTBETCTBYET JI0OKa3aTeIbHas
JUHUS TpernojaBanusa reomerpun. Creayst mpeacTaBlIeHHOM paboyeil mporpaMMe, HaulHas ¢ CeIbMOro
KJlacca Ha ypoKax reOMeTpuu 00y4aronIuiics: y4uTcs MPOBOIUTH T0Ka3aTeIbHbIE PACCYKICHUS,
CTPOUTH JIOTHYECKHE YMO3aKIIIOUEHUS, I0Ka3bIBaTh HICTUHHBIE YTBEPKICHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJIUTH PACCYKICHHUS «OT MPOTUBHOTO», OTINYATh CBONCTBA OT
MIPU3HAKOB, GOPMYIIMPOBATH OOpATHBIE YTBEPXKICHUS. Y USCHHUK, OBJIAJICBIINNA HCKYCCTBOM PacCyXAaTh,
OyZeT MpUMEHSTH ero U B OKpyxatomieil sku3nu. Kak nucan reomerp u negaror Urops @enoposud
HlapbIruH, «1101bMU, TOHUMAIOLIUMH, YTO TAKOE JI0KA3aTEIbCTBO, TPYAHO U J1a)Ke HEBO3ZMOXKHO
MaHUITyJIUPOBaTh». 1 B 3TOM COCTOUT BaKHOE BOCIIUTATENIbHOE 3HAUEHUE U3YyUEHUS T€OMETPUH,
MpHCyllee IMEHHO OTEUYEeCTBEHHOM MaTeMaTH4yecKkoil 1ikose. BMecte ¢ TeM aBTOpBI TPOrpaMMBbl
MPEIOCTEPEraloT YUUTENS OT U3IHUIIHEro (popmanu3Ma, 0COOEHHO B OTHOIIEHUH HaYall U OCHOBAaHUMN
reoMerpun. @paniy3ckuii MatemaTk JKan /[be1oHHE MO 3TOMY MOBOY BbICKa3alics Tak: «HTo
KacaeTcs JIeTTMKATHOM MpoOIeMbl BBECHHUS «aKCHOM», TO MHE Ka)KETCsl, UTO Ha MEPBBIX MOpax HY>KHO
BOOOI1Ie M30eraTh MPOM3HOCUTH CaMo 3TO cI0BO. C APYroii ke CTOPOHBI, HE CJIEAYEeT yIIyCKaTh HU
OJTHOM BO3MOKHOCTH JaBaTh MIPUMEPHI IOTHYECKUX 3aKIIOUEHUH, KOTOPbIE KyAa B OOJbIlIeH Mepe, YeM
ujest akCHOM, SIBJISIIOTCSI UCTUHHBIMU U €TMHCTBEHHBIMU
JBUTATENSIMU MAaTEeMAaTUYECKOTO MBIIILICHUS.

Bropoii nienbro u3ydeHusi reoOMEeTpUH SIBISIETCS MCIIONIb30BaHUE €€ KaK HHCTPYMEHTA MpH
pEelIEHUN KaK MaTEMaTUYECKUX, TaK U PAKTUUECKUX 3a]1a4, BCTPEUAIOLIUXCS B PEAIbHOW KHU3HH.
OKOHYMBIINN KypC T€OMETPUH ITKOJIBHUK JTOJIKEH OBITh B COCTOSIHUU OIPENEIUTh T€OMETPHYECKYIO
¢burypy, onucars CI0BaMU JaHHBIN 4ePTEK WM PUCYHOK, HAUTH TUIOMIAIh 3€MEIHHOTO yUacTKa,
paccuuTaTh HEOOXOAUMYIO JUIMHY ONTOBOJIOKOHHOTO Kabems Win TpeOyeMble pa3Mephl rapaxa ams
aBTOMOOMIIL. DTOMY COOTBETCTBYET BTOPAsl, BLIUUCIUTENbHAS JIMHUS B U3YYCHUU T€OMETPHUHU B IKOJIE.
JlanHas mpakTUYecKasl JIMHUS SIBJISIETCS. HE MEHee BaxkHOH, ueM nepBas. Emé [lnaron npeanuceisai,
9TOOBI «Tpakaane [IpekpacHOro roposia HU B KOEM CIy4yae HE OCTABIISIIM T€OMETPUIO, BEb
HEMAJIOBAYKHO JJaKe MOO0YHOE e€ MpUMEHEHNEe — B BOGHHOM JIeNie JIa, BIIPOYEM, M BO BCEX HAyKaX —



JUISL JIy9IIeTO UX YCBOGHHS: MbI BeJlb 3HaeM, Kakasi OECKOHEUHasl pa3HHIIA CYIIECTBYET MEKIY
YeJI0BEKOM IPUYACTHBIM K T€OMETPUU U HENPUYACTHBIMY. J{JI 3TOTr0 yUUTEN0 PEKOMEHTyeTCs
no0MpaTh 3aJau MPAKTHUECKOT0 XapaKTepa JJIsl paCCMaTPUBAEMBIX TEM, YUHUTh JETEH CTPOUTH
MaTeMaTUYECKUE MOJIETH PeabHbIX dKU3HEHHBIX CUTYallul, IPOBOJUTh BBIYUCIICHUS U OLIEHUBATh
aZICKBaTHOCTb ITOJIyYEHHOTO pe3yJbrara. KpaliHe BaKHO TOAUEPKUBATH CBSA3U N'€OMETPUM C IPYTUMU
peaMeTaMu, MOTHBUPOBATD UCIIOIBb30BATh ONPEACTICHUS T€OMETPHUECKUX (DUTYD U TIOHSITHI,
JIEeMOHCTPHPOBATh NPUMEHEHHE TIOTYYCHHBIX YMEHUN B (PU3UKE M TEXHUKE. DTH CBS3U HanOoJee IpKo
BUJIHBI B TeMax «Bekrops», « TpuroHomMeTpudeckue COOTHOLIEHU», «MeTol KOOpIMHAT» U
«Teopema ITudaropar.

B 3aknrouenue counuiémcs Ha BEIMKOro MareMaTuka u actpoHoma HMoranna Kemepa, yto0s! emié
pa3 MOAYEPKHYTh U METANIPEIMETHOE, U BOCITUTATEILHOE 3HaYeHNE reoMeTpun: “Geometria una et
aeterna est in mente Dei refulgens: cuius consortium hominibus tributum inter causas est, cur homo sit
imago Dei”1.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yue6HOMY TuIaHy B 7 - 9 Kiaccax u3ydaercsi yueOHbIi Kype «I eoMeTpus», KOTOpbIi
BKJIIOUAET CIIEAYIOLIME OCHOBHBIE pa3/ielibl coaepkanus: «['eomeTpuyeckue GUrypsl 1 UX CBOWCTBaY,
«M3MepeHre reoMeTpUUeCcKUX BEIMYUHY, a TAKKe «/[ekapToBbl KOOPAMHATHI HA MIIIOCKOCTHY,
«BexkTopey, «/IBrmxenus mnockoctu» u «llpeodpazoBanus mogoOus».

VY4eOHbIii M1aH NpeaycMaTpUBaeT U3yUYeHHE FeOMETpUH Ha 6a30BOM ypOBHE, UCXO/Is U3 HE MeHee 68
y4eOHBIX 4acOB B yueOHOM TOAy, BCEro 3a TpH roja o0ydeHus — He MeHee 204 gacos.

COIJEPKAHHUE YYEBHOI'O KYPCA
7 kaacce
HauansHele nonatus reomerpun. Touka, npsiMasi, OTpE30K, Jyd. YToi. Buasl yriios. Beprukaibssie u
cMexHbIe yribl. buccekrpuca yrina. JlIomanasi, MHOroyrosibHuk. [lapaniensHocTs u
MEPIEHIUKYISIPHOCTD MPSAMBIX.
Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuu. [Ipumepsl cumMeTpun B
OKPY’KaIOIlleM MUDE.
OCHOBHBIE TOCTPOCHUS C TOMONIBIO ITUPKYJIS U TuHEHKU. TpeyronsHuk. BeicoTa, Menuana,
OucceKTpuca, MX CBOMCTBA.
PaBHOOEIpEHHBIN 1 PABHOCTOPOHHUH TPEYTOJILHUKH. HepaBeHCTBO TPeyroJibHUKA.
CpoiicTBa U NMpU3HAKK paBHOOEPEHHOT0 TpeyroyibHuKa. [Ipr3Haku paBeHCTBA TPEYTOJIbHUKOB.
CBoiicTBa M NPU3HAKU MTAPAUIEIbHBIX NPAMbIX. CyMMa YIJIOB TpEyroibHUKa. BHEIIHNE yTiibl
TPEYTOJbHUKA.
[IpssMOyTOIBHBIN TpeyroabHUK. CBOMCTBO MEIUAHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHON K
runotenyse. [lpu3sHaku paBeHCTBa NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsAMOYTroJIbHBIN TPEYTOJIBHUK C
yriom B 30°.
HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, Teopema o
OoJbIlieM yrie u 0OJbIIel CTOPOHE TPeYroabHuKa. [lepreHauKynsp 1 HaKIIOHHAS.
I'eomerprueckoe Mecto Touek. buccekrpuca yria U cepeIuHHbIN NEPIEHAUKYJIIAP K OTPE3KY KaK
F€OMETPUUECKHE MECTA TOYEK.
OKpy>KHOCTb U KPYT, XOp/la U AUaMETP, UX CBOICTBA. B3auMHOe pacronokeHue OKpyKHOCTH U
npsiMoii. KacarenpHas u cekyias K OKpyKHOCTU. OKpy>KHOCTb, BOUCaHHAas B yroji. Bnucannas u
ONMCaHHasi OKPYKHOCTU TPEYTrOJIbHUKA.

8 kiacc
YereipéxyronsHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBA. YacTHBIE Ciydan
napauienorpaMmoB (MIPSMOYTOJIBHUK, pOoMO, KBaJpar),nxX MpU3HAKU U cBoWcTBa. Tpamenus,
paBHOOOKas Tparenus, e€ CBOWCTBa U Mpu3Haku. [IpsiMoyronapHas Tpanemus.

Meron yasoenuss meauanbl. LlentpansHas cumMmerpus. Teopema daneca u reopema o
MPOIIOPLMOHAIIBHBIX OTPE3KaX.

Cpennue TMHUM TpEyrojdbHUKA U Tpaneuuu. LlenTp



Macc TpeyroJIbHUKA.

[Tomobue TpeyroabHUKOB, Kod(hduimeHT noaodus. [Ipu3Haku mogo0ust TpEyroJIbHUKOB.
[TpumeneHne mo00us MPH PEICHUH TPAKTUYECKUX 3a/1a4.
CaoiicTBa miomaaei reomerpuueckux puryp. opmyinsl 1uis IIOMAAN TPEYTOIbHUKA,
napajuieniorpamma, pom6a u tpanernuu. OTHOIIEHHE IUIOMAAeH MOA00HBIX UTYD.
Brruucnenue miomnianeii TpeyroJlbHUKOB M MHOTOYTOJIEHUKOB Ha KJIETYaTOl Oymare.
Teopema [Iudaropa. [Ipumenenne Teopems [Tudaropa npu pemeHun NpaKTHYECKUX 3a1a4.
CuHyc, KOCHHYC, TAHT'€HC OCTPOr0 yIJla MpSMOYToJbHOr0 TpeyrojibHuka. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXAeCTBO. Tpuronomerpuueckue pyHkuuu yrios B 30°, 45° u 60°.
BrucanHnbie ¥ IEHTpaIbHBIE YIUIBI, YTOJI MEXKY KacaTeJIbHOW U XOPJAOU. YTJIbI MEXKIY XOpJIaMHU U
CeKyIIMMHU. BrincanHble U olucaHHbIe YETHIPEXYTOJbHUKU. B3anMHoOe pacnonioxkenue AByx
okpy>kHocTel. Kacanue okpysxHocteit. OOImue KacaTelbHbIE K IBYM OKPYKHOCTSIM.

9 ki1acc

Cunyc, kocunyc, TanreHc yriaoB ot 0 10 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. DOPMYIIBI
MIPUBEACHHUS.

Pemenue tpeyronpHuKoB. TeopeMa KOCUHYCOB U T€OpEMa CUHYCOB. PellieHne npakTu4ecKux 3a/1ad ¢
HCIOJIb30BAHNEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne moaodbus. [Togodrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeiIeHUN OTPE3KOB XOP/I, TEOPEMBI O TPOU3BEIEHUU OTPE3KOB CEKYIIHX, TEOpPEMaA O
KBaJpare KacaTeJIbHOM.

Bexrop, mrHa (MoyIb) BEKTOpa, COHAIIPaBIEHHbBIE BEKTOPHI, TPOTUBOMOJIOKHO HAIlPaBJICHHBIE
BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaIK HaJl BeKTopaMu. Pa3ioxeHue
BEKTOpa 110 IBYM HEKOJJIMHeapHbIM BekTopaMm. KoopaunaTs! BekTopa. CkaliipHOE ITPOU3BEACHNE
BEKTOPOB, IPUMEHEHHUE JJIs1 HAXOKIEHUS JJIUH U YTJIOB.

JlexapToBbI KOOPIMHATHI HA TUIOCKOCTU. Y paBHEHHUS MPSIMON U OKPY>KHOCTH B KOOpJIMHATAaX,
nepeceyeHre OKpy>KHOCTEeH U IpsIMbIX. MeTo ] KOOpIMHAT U €ro MpUMEHEHHE.

[IpaBunbHbIe MHOTOYTONBHUKH. [{Ha okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BEIUKCICHHE
JUTMH TyT OKpykHOCTel. [lnomane kpyra, cekTopa, CerMeHTa.

JIBUKEeHUSI IJIOCKOCTU M BHYTPEHHHE CUMMETPUU GUTYD (SJI€MEHTapHbIE MPECTABICHNU).
[TapannensHbiii neperoc. [ToBopoT.

IJIAHUPYEMBIE ITIPEJMETHBIE PE3YJIbTATHI OCBOEHUSI PABOYEN
INIPOI'PAMMBI KYPCA

OcBoenue yuebHOro Kypca «l'eoMeTpus» Ha ypoBHE OCHOBHOI'O 001Iero 00pa3oBaHusl 1OJKHO
obecreunBaTh JOCTHKEHHUE CIEIYIOLUINX IPEAMETHBIX 00pa30BaTeIbHbIX PE3YJIbTATOB:
7 Kk1acc
- Pacnio3HaBatk M3yuyeHHbIE FeOMETPUUECKUE (PUTYPBI, ONPEAETIATh UX B3aUMHOE PacIoyIOKEHHe,
n300pakaTh reoMeTpudecKkrue (PUTypbl; BHIIOIHATH YEPTEXKH 110 YCIOBHIO 3a/1auu. M3mepsaTh
JIMHEIHBIE U YIIIOBBIE BEJIMYMHBL. PemaTh 3a1auu Ha BBIYMCIICHUE JIMH OTPE3KOB U BEJIMYMH YTJIOB.
- Jlenatb rpyOyo OLEHKY JMHEHHBIX U YIJIOBBIX BEIMYHMH MIPEIMETOB B peasIbHON )KU3HU, Pa3MEpOB
IPUPOJHBIX 00BEKTOB. Pa3nnyare pasMepsl ITUX 0OBEKTOB MO MOPAAKY BETUYMHBI.
- CTpOUTb UePTEKU K TEOMETPUUECKUM 3aJa4aM.
-ITonb30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh IIPU3HAKHA U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPHU PEIIEHUH 3a/au.
- [IpoBOAUTE JIOTMYECKUE PACCYKIACHUS C UCIIOJIB30BAHUEM F€OMETPUUECKUX TEOPEM.
- [Ionp30BaThCs MPU3HAKAMU PABEHCTBA IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIUAHBI,
MIPOBEAEHHON K TMIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEILICHUY N€OMETPUYECKUX 3aay.
- OnpenensaTh NapauieIbHOCTh MPSAMBIX C TTOMOUIBIO YIIIOB, KOTOpbIE 00pa3yeT ¢ HUMHU CEKYyIIas.
Onpenenars napajiebHOCTb MPSMBIX C TIOMOILBIO PaBEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSIMOM 10
TOYEK APYTOU MPSMOH.



- Pemiate 3aaun Ha kineryaToi Oymare.

- [IpoBOIMTH BBIYMCIICHUS M HAXOAUTh YHUCIOBbIC M OYKBEHHbIE 3HAYCHHUS YTIIOB B TEOMETPHUYECKIX
3a/1ayax C UCIOJIb30BaHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOI'OYI'OJIBHUKOB, CBOMCTB YIJIOB,
00pa3oBaHHBIX MIPU NEPECCUCHHUH JBYX MMapaUIeIbHBIX MPSIMBIX CeKyIIel. PemaTs mpakruyeckue
3a/1a4M Ha HAXO0XXJCHUE YIJIOB.

- BnayzeTs moHATHEM T€OMETPHUECKOTO MECTA TOYEK. YMETh ONPEICATh OMCCEKTPUCY yIiia U
CEPEIMHHBIN NIEPIEHIUKYIISP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOYEK.

- ®opMyIIMpOBAThH ONPEAEICHUS OKPYKHOCTH U KPyra, XOpAbl U JUAMETPA OKPYKHOCTH, I10JIb30BAThCS
UX CBOMCTBAMH. Y METh IIPUMEHSATH 3TU CBOMCTBA IIPU PELLICHUH 33/1a4.

- Bnazers noHATHEM ONKMCAHHON OKOJIO TPEYT'OJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€ LIEHTP.
[Tonmp30BaThes (hakTaMH O TOM, 9YTO OMCCEKTPHCHI YIIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B OJJTHON TOUKE,
U O TOM, YTO CEpEAVHHBIE NIEPIEHAUKYIISAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OAHONU TOUKE.
- Bnazers nonsATHEeM KacaTenbHOU K OKPYKHOCTH, IT0JIb30BATHCS TEOPEMOM O NMEPIEHIUKYISIPHOCTH
KacaTeNbHON U paauyca, IPOBEAEHHOIO K TOUKE KacaHUsl.

- [Tonp30BaThCs MPOCTEUIINMHU F€OMETPUUECKMMHU HEPABEHCTBAMH, ITOHUMATh UX NPAKTHYECKUI
CMBICIL.

- [IpoBOAUTE OCHOBHBIE TEOMETPUUYECKHUE IIOCTPOCHHUSI C IIOMOLIBIO HUPKYJIS U JIMHEHUKH.

8 kuace

- Pacrio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, I10JIb30BaThCS UX CBOWCTBAMU
MIPH pEeIIeHUH TeOMETPUUECKUX 3aay.

- [IpumeHsTh CBOMCTBA TOUKU MEpeceUeHHs] MeIMaH TPEyToybHUKaA (LIEHTpa Macc) B peLIeHUH 3a/1ad.
- Brianets nousiTuem cpeaHei TMHUN TPEYTOJbHUKA U Tparlelu, IPUMEHITh UX CBOWCTBA MIPH
penieHun reoMeTpuyeckux 3anad. [loap3oBarscs Teopemoit dasieca u TEOpEMON O MPONOPLHHOHATIBHBIX
OTpe3Kax, MPUMEHSATh UX Ul PEelIeHUs] IPAKTUYECKUX 3a1a4.

- [IpumeHsTh NpU3HAKU MOJOOHS TPEYTOJIBHUKOB B PEIIEHUU T€OMETPUUYECKUX 3a/1a4.

- [Tonp3oBaThest Teopemoit [Tudaropa mist pemnieHns reoMeTpUIECKUX U MpakTHUecKuX 3aaad. CTpouTh
MAaTEeMaTHYECKYI0 MOJIEb B MPAKTUUYECKUX 3a/1a4aX, CAMOCTOSATEIbHO JIeJaTh YEPTEK U HAXOAUTh
COOTBETCTBYIOIIUE JJINHBI.

- Bnanerp noHATHsIMU CUHYCA, KOCHHYCA U TAHI'€HCA OCTPOro yria NpsMOYTOJIbHOTO TPEYTrOJIbHUKA.
[Tonbp30BaThCs 3STUMM MOHATUSMU JJIs1 PEIICHUS MPAKTUYECKUX 3a4a4.

- Boruncnare (pa3nuyHbIMU CIOCOOAMM) TUIOIIAIh TPEYTOJIbHUKA U TIJIOIIaId MHOTOYTOJIBHBIX QUTYD
(momB3ysCh, rie HE0OX0IMMO, KAIbKYIATOPOM). [IpuMeHsTh MoTyueHHbIe YMEHHUS B TPAKTHUYECKUX
3a/1ayax.

- Bnajerp NOHATHSIMU BIIMCAHHOTO U HEHTPAJIBHOIO yIJIa, UCIOJIB30BAaTh TEOPEMBI O BIIMCAHHBIX
yrilax, yriax Mexay XopJaamMu (CeKyIIMMH) U YIiie MeX Ay KacaTeJIbHON U XOpA0oW IpU pelleH uu
r€OMETPUUYECKHX 3a/1a4.

- Bnajers noHATHEM ONKCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHATh CBOMCTBA OITMCAHHOTO
YEThIPEXYTOJIbHUKA [TPU PELLIEHUH 3a/1a4.

- [IpuMeHsATh NOJIy4eHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMAaTUYECKHE MOJIEH JIJIS 3a/1a4
pealIbHOM >KU3HU U TPOBOAUTH COOTBETCTBYIOIINE BHIYMCICHUS C MPUMEHEHUEM MOA00US U
TPUTOHOMETPHH (II0JIB3YACH, TJIe HEOOXOAUMO, KAIbKYISATOPOM).

9 kJaacc

- 3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX YIIJIOB, HAXOAUTH C UX OMOIIBIO pa3TUYHbIE
AJIEMEHTHI MPSMOYTOJIFHOTO TPEYTOJIbHUKA («pEIIeHUe MPSIMOYTOJIbHBIX TPEYTOIbHUKOBY). Haxoauts
(c MOMOIIBIO KANBKYJISTOPA) ATUHBI U YTIIBI ISl HETAOIMYHBIX 3HAYSHUIA.

- [Tonb3oBaThCs popmMynaMu MPUBEICHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKAECTBOM TSt
HAaxO0KJIEHUS COOTHOLIEHUN MEXy TPUTOHOMETPUUECKUMU BETMYMHAMMU.

- Mcnnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB I HAXO0XKICHHS PA3JIMUHBIX 3JIEMEHTOB
TPEYroJbHUKA («PEIIeHNEe TPEYTOIbHUKOBY ), IPUMEHSTh UX MPU PEIICHIUH T€OMETPUUECKHX 3a/1ad.

- Bnagets nousTUsAMU IpeoOpazoBaHus MOJ00MS, COOTBETCTBEHHBIX 2JIEMEHTOB MOI0OHBIX (UTYD.
[Tonb30BaThcst CBOMCTBAMU MOJ00US TPOU3BOIBHBIX (PUTYP, YMETh BEIYUCIATH ITHHBI U HAXOIUTh



Y6l y TOJ00HBIX GUryp. IlpumMeHsTs CBOWCTBA MOI00MS B MPAKTHUECKUX 33aadaX. Y METh IPUBOIUTH
MpUMEpHI MOAOOHBIX (GUTYP B OKPYIKAIOIIEM MHpE.

- [lonp30BaThCs TEOPEMAMU O IIPOU3BEAECHUH OTPE3KOB XOP/J, O IPOU3BEJCHUN OTPE3KOB CEKYLIHX, O
KBaJpare KacaTeJbHOM.

- [lonp30BaTHCS BEKTOpAMH, TOHUMATh UX T€OMETPHUCCKUI U (PU3NIECKUN CMBICI, TIPUMEHSTH UX B
peLICHIH TeOMETPUIECKUX U PU3NIECKUX 3a1a4. [[pUMEeHATh CKaIIpHOE MPOU3BEICHHE BEKTOPOB IS
HaXO0XAECHUS JUIMH U YIJIOB.

- [lonb3oBaThCst METOAOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHSATH €TI0 B PELIEHUH T€OMETPUUECKUX U
MIPaKTUYECKUX 3ajau.

- Biiagets noHATUSAMU IPaBUJILHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYKHOCTH, JJIUHBI JYT'H OKPY>KHOCTU
U paJluaHHOW Mepbl yIJia, yMETh BBIYUCIIATH IUIOIA/b Kpyra U ero yactei. [lpuMeHsaTh nonydeHHbIe
YMEHUS B IPAKTUUECKUX 3a7a4ax.

- HaxomuTe ocu (MM LEHTPBI) CHMMETPUH (PUTYDP, IPUMEHSTH JBIKEHUS IJIOCKOCTH B TPOCTEHIIINX
Cllydasx.

- [IpumeHsaTh NoTyUYeHHbIE 3HaHUS HA IPAKTUKE - CTPOUTH MaTeMaTHUeCKUe MOJEIH I 3a7a4
peasIbHOM >KU3HU U TPOBOAUTH COOTBETCTBYIOIINE BHIYMCIECHUS C IPUMEHEHUEM MTOA00US U
TPUTOHOMETPUYECKUX (YHKIUH (ITOJIB3YACH, TJIe HEOOX0IUMO, KAJIbKYJIITOPOM).

PABOYAS ITPOTPAMMA
YUYEBHOTI'O KYPCA «BEPOATHOCTDB U CTATUCTUKA». 7- 9 KIIACCBI

HEJIM U3YUEHNS YYEBHOTI'O KYPCA

B coBpeMeHHOM MU(PPOBOM MHPE BEPOSATHOCTh U CTATHCTUKA MTPHOOPETAIOT BCE OONBITYIO
3HAYUMOCTb, KaK C TOUKH 3pEHUS IPAKTUUECKUX MPUIIOKEHHM, TaK U UX POJIH B 00pa30BaHuUM,
HEOOXOIMMOM Ka)XIOMy 4eJIoBeKy. Bo3pacraer umcio npodeccuit, mpu OBIaIeHUH KOTOPHIMA
TpeOyeTcst xopoiasi 6a30Bast MOATOTOBKA B 00J1aCTH BEPOSTHOCTH U CTATHCTUKH, TaKask OJrOTOBKa
Ba)KHA JUTS TIPOJIOJDKCHUST 00pa30BaHMs U VIS YCIIEUTHON MPo(ecCHOHAIBHOW Kaphephl.

Kax1p1ii 4enoBeK MOCTOSTHHO MPHHUMAET PEIISHHs] Ha OCHOBE MMEIOIIUXCS Y HETO JJaHHBIX. A
111 0OOCHOBAHHOTO MPHHATHUS PEIICHUS B YCIOBHUIX HEOCTAaTKa MM M30bITKa HHPOPMAIIUN
HEOO0XOIMMO B TOM YHCJIE XOPOIIO c(hOPMUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIIJICHHUE.
HNmenHo mosToMy OCTpo BeTajga HE0OX0IMMOCTh CHOPMHUPOBATH Yy 00ydarouxcs (yHKIIMOHATBHYIO
I'PaMOTHOCTB, BKJIFOYAIOIIYIO B €05l B KAYECTBE HEOTHEMIIEMOW COCTABIISIONICH YMEHUE
BOCIPUHUMATH ¥ KPUTHUYECKH aHAITM3UPOBATH HH(DOPMAIIHIO, TPEICTABICHHYIO B pa3IMYHBIX (hopMaXx,
MMOHUMATh BEPOSATHOCTHBIN XapaKTep MHOTMX PEabHbIX MPOIECCOB U 3aBUCHMOCTEH, IIPOU3BOANTH
MPOCTEUIIINE BEPOSTHOCTHBIE pacu€Thl. 3SHAKOMCTBO C OCHOBHBIMH IIPUHITUIIAMHU COOpa, aHAIH3a U
MPEJICTAaBICHUS JAHHBIX M3 Pa3IMYHBIX chep KU3HH 00IIeCcTBa ¥ FOCyIapCTBa MPUOOIIAET
oOyyJaromuxcst K 00IIecTBEHHBIM HHTEpecaM. M3ydeHne 0CHOB KOMOMHATOPUKY Pa3BUBACT HABBIKU
OpraHu3aluu rnepedopa 1 mojcyéra Yrucia BAPHAHTOB, B TOM YMCIIC, B IPUKJIAIHBIX 3a/1a4aX.

3HaKOMCTBO C OCHOBaMH Teopuu rpadoB co3aaét MaTeMaTHYeCcKuil pyHIaMeHT Jyis
(bopMHUpOBaHHS KOMIIETEHIIMIA B 00JIaCTH HHPOPMATUKU U IU(POBBIX TeXHOJIOrui. [lomrmo 3toro,
IIPU U3YYEHUH CTATUCTHUKU U BEPOSTHOCTH OOOTAIIAIOTCS MPEICTABJICHUS YYaIUXCs O COBPEMEHHOM
KapTHHE MHUPa U METOJAX €ro UCCIICAOBaHUs, (POPMHUPYETCsl IOHUMAHHUE POJIM CTATUCTUKU KaK
MCTOYHHKA COLMAIBHO 3HAYMMOMN HH(OPMAIMH U 3aKJIJIBIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O
MBIIUICHUS.

B cooTBeTcTBUU ¢ TaHHBIMHU LIETSIMHU B CTPYKTYpE MPOTpaMMBbl yueOHOT0 Kypca «BeposaTHOCTh 1
CTaTHCTHKA» OCHOBHOM IIIKOJBI BBIJICNCHBI CIEAYIOIINE COJIEPKATETHbHO-METOJUYECKHE JTHHUU:
«IIpencraBneHue NaHHBIX U ONKCATENbHAS CTATHCTHKA»; «BeposSTHOCTEY; « DIeMEHTHI
KOMOHHATOpUKN»; «BBenenue B Teoputo rpadosy.

Copnepxxanue nuaun «IIpencraBieHne qTaHHBIX U OMKCATEIbHAS CTATUCTHKAY CITY>KUT OCHOBOM IS
(hopMUpOBaHMs HABBIKOB Pa0OTHI ¢ HH(OPMAaILIMEH: OT YTEHHSI U UHTEepIIpeTaluy HHPOpMaIuH,
Mpe/ICTaBJICHHON B TabIUIaX, Ha AUarpamMmax U rpadukax a0 coopa, mpeICTaBICHUS U aHAINU3a
JAHHBIX C UCIIOJIb30BAHUEM CTAaTHCTUYECKUX XapaKTePUCTHK CPEeTHUX U paccenBaHus. Pabotas c



JTAHHBIMH, OOYYAIOIIMECS YUaTCsl CYUTHIBATh U MHTEPIIPETUPOBATH ITaHHbIE, BBIIBUTATH,
apryMEHTHPOBATh M KPUTHKOBATH MPOCTEHIIINE TUIIOTE3bI, PA3MBIIUIATh HaJl (haKTOpaMH,
BBI3BIBAIOLUMYU U3MEHUYHUBOCTD, U OLICHUBATH UX BIUSHUE HA PACCMATPUBAEMBbIC BEJIMYUHBI U
IIPOLIECCHI.

HNHTYyUTHBHOE NPEICTABIECHUE O CIIyYalHOW U3MEHUYUBOCTH, UCCIENOBAHUE 3aKOHOMEPHOCTEN U
TEHJECHIUN CTAaHOBUTCS MOTUBHUPYIOLIEH OCHOBOM JJIs U3yYEHHUs TEOPUH BEPOATHOCTEU. bosbiioe
3HAQYEHME 37€Ch UMEIOT NIPAKTUYECKUE 3aJaHusl, B YACTHOCTHU OIIBITHI C KJIACCUYECKUMHU
BEPOSATHOCTHBIMHM MOJIEIISIMU.

[ToHsATHE BEpOATHOCTH BBOJUTCS KaKk Mepa MPaBIONo00Hs ciaydailHOro coobitus. [lpn n3yyennn
Kypca 00ydJaromiecs 3HaKOMSTCS ¢ IPOCTEHIIMMHU METOIaMH BBIYHCIICHUS BEPOSITHOCTEH B
CIIy4alHBIX JKCIIEPUMEHTAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU UCXOJAMH, BEPOITHOCTHBIMU
3aKOHAaMH, MO3BOJISIOLUIMMH CTaBUTh U peniaTh 0ojee cIoKHbIe 3a1auk. B Kypc BXOAST HayaibHbIE
IIPEACTABJICHUS O CIy4alHbIX BEJIMYMHAX U UX YUCIOBBIX XapPAKTEPUCTHUKAX.

Taxke B paMKax 3TOTo Kypca OCyIIECTBISETCS] 3HAKOMCTBO 00Y4YarOIUXCsl C MHOXKECTBAMU U
OCHOBHBIMHM OIE€pallMsIMUA HAJl MHOKECTBAMH, PACCMATPUBAIOTCS ITPUMEPBI IPUMEHEHUS [T PELICHUS
3ajJ1a4, a TaKXKe MCIOIb30BaHUs B IPYTMX MaTEMaTUYECKUX KypcaxX U yueOHbIX MpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B 7- 9 knaccax usyuaercst Kypc «BeposiTHOCTb M CTaTUCTUKa», B KOTOPBIN BXOAST pa3/ieiibl:
«IIpencraBneHue NaHHBIX U ONKCATENbHAS CTATUCTUKA»; «BeposTHOCTEY; «DIIeMEHTHI
KOMOWHATOpHUKNY; «BBeneHne B Teopuio rpadony.
Ha u3yuenue mannoro kypca oTBoauT | y4eOHBIN Yac B HEACIIO B TEUCHHUE KaXKIOTO T'o/1a 00yJIeHHS,
Bcero 102 yyeOHbIX yaca.

COJAEPXAHUE YYEBHOI'O KYPCA
7 kaacce
[IpencraBienue qaHHBIX B BUE TaONHUL, AUarpaMM, rpaduKoB. 3anojiHeHue Ta0ull, YTeHUE U
MMOCTPOCHUE TUarpaMm (CTOIOMKOBBIX (CTOIOYATHIX) U KPYToOBbIX). UTeHHE rpad kOB peaibHBIX
nporueccos. M3Bieuenue nHGOpMAaIK U3 TUarpaMM U TalJInll, UCIIOJIb30BaHUE U HHTEPIpETaIIs
JAHHBIX.
OnwucarenpHasi CTAaTUCTUKA: CpeiHEe apuPMeTHIecKoe, Meana, pa3Max, Hauoosblliee U HauMEeHbIIIee
3HaueHHUs1 Habopa YMCIOBBIX JaHHBIX. [I[puMepsl ciy4aiiHON N3MEHYUBOCTH.
Crny4daifHbIN SKCIIEPUMEHT (OIBIT) U CiTy4daiiHoe coObiTHe. BeposaTHocTh 1 yactora. Ponb
MaJIOBEPOSITHBIX U MIPAKTHUECKU JJOCTOBEPHBIX COOBITHI B IpUpoe U B oOmiecTBe. MoHeTta u
UrpajgbHas KOCTb B TEOPUU BEPOSATHOCTEH.
I'pad, Bepmiuna, pedbpo. Crenensb BepinHbl. Uncno pédep 1 cymMMapHas CTENeHb BEPIINH.
[IpencraBnenue o cBsazHoctu rpada. Llemn u muxiel. [Tyt B rpadax. O6xoxa rpada (is1epoB MyTh).
[IpencraBienne 06 opueHTHpoBaHHOM rpade. Pemenue 3amay ¢ momorso rpados.

8 ki1acc

[IpencraBneHue JaHHBIX B BUJIC TAOJIHII, TUarpaMm, rpadukoB. MHOXKECTBO, 3JIEMEHT MHOXKECTBA,
noAMHoOXKecTBo. Onieparuy HaJ MHOXKECTBAMH: O0bCIMHEHHE, TIepeceueHue, ornoaHenne. CBolcTBa
oTiepaliii HaJT MHOXKECTBAMU: TTIEPEMECTUTEIBLHOE, COUYETATEILHOE, PACTIPECIIUTEIIBHOS, BKIIFOUCHHS.
Hcnonbs3oBanue rpadiuecKoro MpeacTaBiICHUs MHOKECTB JJIs OITMCAHUS PEATbHBIX

MIPOLIECCOB U SIBJICHUI, PY PEIICHUH 3a]au.

N3mepenue paccemBanus AaHHBIX. J(Ucriepcus U CTaHIAPTHOE OTKIIOHEHHE YUCIIOBBIX HAOOPOB.
Jnarpamma paccenBaHUsI.

DneMeHTapHbIe COOBITHS ciydaifHoro onbitTa. CiydaiiHbie coObITHA. BeposTHOCTH cOObITHH. OMBITHI C
PaBHOBO3MOXKHBIMH JIEMEHTAPHBIMU COOBITUSAMU. CitydaifHbii BEIOOp. CBSI3b MEKITY
MaJIOBEpPOSITHBIMU M MPAKTUYECKH JTOCTOBEPHBIMU COOBITUSMHU B MPUPOJIE, OOIIECTBE U HAYKeE.

HepeBo. CBOMCTBa IEPEBHEB: €AMHCTBEHHOCTD ITyTH, CYLIECTBOBAHUE BUCSYEH BEPILINHBI, CBSI3b MEXKIY
YHCIIOM BEPIINH 1 yucioM p&oep. [IpaBuno ymHoxkeHus. Pemenue 3aaa4u ¢ momMomibo rpados.



[TporuBomnonoxHeie coObITHS. [uarpamma Ditnepa. OO0beIMHEHHE U TIEPECEUCHUE COOBITHIA.
HecoBmecTablie coObiTus. @opMyiia CIOXKEHHUS BEPOSITHOCTEH. Y CIIOBHAs BEpOSITHOCTH. [IpaBuiio
ymHOXeHusi. HezaBucumelie cobbitus. Ilpeacrasienne skcnepuMeHTa B BUE AepeBa. Pemenue 3amau
Ha HaXO0)K/IEHUE BEPOSATHOCTEN C MOMOILBIO JIEPEBaA CIIy4YailHOI0 SKCIEPUMEHTA, AUarpaMm Dusepa.

9 ki1acc

[IpencraBnenne JaHHBIX B BUJIE TaOJIUL, TUarpaMm, rpaduKkoB, HHTEPIIPETAIHs JaHHBIX. UTeHHE U
MOCTPOEHHE TaOJIHII, AUArpamMMm, TPaAPHKOB MO PEATbHBIM JTAHHBIM.

IlepecranoBku u (pakropuan. Coueranus u yncio coueranuil. Tpeyronpuuk [lackans. Pemenue 3anau
C MCIOJIb30BaHUEM KOMOMHATOPUKHU.

I'eomerpuueckas BeposTHOCTh. CitydaifHbIN BBIOOP TOYKU U3 (GUTYpHI HA TUIOCKOCTH, U3 OTPE3Ka U U3
IYTH OKPY>KHOCTH.

Ucnbitanue. Ycnex u Heyaada. Cepust vcbITaHUM 70 niepBoro ycnexa. Cepust ucnsitanuii bepaysm.
BepositHOCTH cOOBITHI B cepun ucnbITaHUN bepHyu.

CnyuaiiHas BeIMYMHA U paclpesiesieHue BeposiTHOcTelH. MaTreMaTnyeckoe 0KUJIaHUe U TUCIIEPCHS.
[IpuMeprl MaTEMaTHYECKOTO OKHUIAHUS KaK TEOPETUYECKOTIO CPEAHETO 3HAYECHHSI BEJIMYHHBI.
MaremMatnueckoe 0’)KMIaHUE U TACIIEPCUs CIIy4YaliHON BETUYMHBI

«YHCII0 YCIIEXOB B CEPUU UCIBITAHUN bepHymy».

[TonsiTre o0 3akoHe OonbmIKuX uncel. Mi3MepeHne BeposiTHOCTEH ¢ MOMOIIBIO 4acToT. PoJb 1 3HaueHune
3aKOHa OOJIBIIMX YKCEN B IPUPOE U OOIIECTBeE.

IIJIAHUPYEMBIE ITIPEJIMETHBIE PE3YJIBTATBI OCBOEHUSI PABOYEN
MMPOT'PAMMBI KYPCA

[IpenMeTHBIC pe3yJIbTaThl OCBOCHHSI Kypca « BeposSTHOCTh M cTaTUCTHKa» B 7 - 9 Kiaccax
XapaKTEepU3YIOTCA CIEAYIOIUMHY YMEHUIMU.
7 Kkaacc
- YuraTh nH(pOpMAIHIO, IPEICTABICHHYIO B TAOIUIIAX, HA TUarpaMMax; MPEICTABIISAThH JaHHBIC B BUJIC
TaOIHI], CTPOUTH JUArPaMMBbI (CTOJIOMKOBEIE (CTOIOYATHIC) U KPYTOBBIE) IO MAaCCHBAM 3HAYCHUH.
- OnuchIBaTh U HHTEPIPETHPOBATH PEATbHBIC YHCIOBIC JAHHBIC, PE/ICTABICHHBIC B TaOJIHIIAX, HA
auarpaMmax, rpadukax.
- Micnionp30Bath 1151 ONMMUCAHUS JaHHBIX CTATHCTUYECKUE XapaKTEPUCTHKH: cpelHee apu(MeTHIecKoe,
Me/MaHa, HauOoJIbllee U HAMMEHbIIEe 3HAUCHHSI, pa3Max.
- meTh mpencTaBiieHUe 0 CIy4aiiHOW M3MEHYMBOCTH Ha MIPUMEPax IeH, PU3MUECKUX BEITHYHH,
AHTPOITIOMETPHUYECKUX JIaHHBIX; UMETh MTPEJCTABICHUE O CTATUCTHYECKON YCTOWYMBOCTH.

8 xiacc

- M3BiekaTh ¥ MpeoOpa3oBbIBaTh HH(OPMALIMIO, IPEACTABICHHYIO B BUC TAOJIHUII, TUArPAMM,
rpadUKOB; MPEACTABIIATH JaHHBIC B BHJIC TaOJIUII, qUarpamMmm, rpauKoB.

- OnuchIBaTh JaHHBIC C TTIOMOIIBIO CTATUCTUYECKHUX MTOKA3aTeNICH: CPEIHUX 3HAYCHUI U Mep
paccenBaHus (pa3Max, TUCIEPCUS U CTAHIAPTHOE OTKJIOHEHHUE).

- HaxoauTh 4acTOThI YMCIOBBIX 3HAYCHHH M YaCTOThI COOBITHIA, B TOM YHUCIIC 110 pPE3yJIbTaTaM
M3MEpPEHUI ¥ HAOJIIOICHUIA.

- HaxomuTh BEpOSTHOCTH CITy4aliHBIX COOBITHH B OMBITaX, 3Hasi BEPOSTHOCTH IIEMEHTAPHBIX COOBITHIA,
B TOM 4YHCJIIC B OIBITaX C PABHOBO3MOXHBIMH 3JIEMECHTAPHBIMHU COOBITHUSIMHU.

- Ucnonb3oBath rpaduueckrue MOJIEH: IEPEBO CIyYaHOTO AKCIIEPUMEHTA, IMarpaMMebl Ditnepa,
YHCIIOBas psIMasl.

- OnepupoBaTh MOHIATUSIMH: MHOYKECTBO, IOJMHOKECTBO; BBHITIOIHATH OMEPaIMK HaJ MHO)KECTBAMH:
o0beIMHeHne, TepeceueHre, JOMOITHEHNE; MePEeUUCIITh YIEMEHTHl MHOYKECTB; IPUMEHSTH CBOMCTBA
MHOYKECTB.

- Ucnonb3oBath rpaduueckoe npeacTaBIeHUE MHOKECTB M CBSI3E€H MKy HUMH JJIsl ONMUCAHUS
MPOLIECCOB U SBJICHUH, B TOM YHKCJIE MPU PEIICHUH 33]a4 U3 IPYTUX yUeOHBIX MPEAMETOB U KypPCOB.



9 ki1acc

- W3BnekaTh 1 mpeoOpa3oBbIBaTh HHPOPMALIUIO, IPEJICTABICHHYIO B PA3JIMYHBIX HCTOYHUKAX B BUC
Tabaul, AUarpamMm, rpauKoB; MPEICTABIAThH JaHHBIE B BUJE TAOJHII, JHarpaMm, rpa(uKoB.

- Pemate 3aaun opraHn3oBaHHBIM IIepeOOPOM BapUAHTOB, a TAKXKE C UCIIOIH30BAHUEM
KOMOWHATOPHBIX MPABUII U METOJIOB.

- Mcnonp30Bath onucaTeabHble XapaKTEPUCTHKH JUTSI MACCHBOB YHCIIOBBIX JaHHBIX, B TOM YHCIIE
CpEIHUE 3HAUECHUS U MEPHI pacCEUBAHUS.

- HaxoauTp 9acTOTh 3HAYEHUH 1 YaCTOTHI COOBITHS, B TOM YHCIIE MOJIB3YSCh PE3yIbTaTaMu
IIPOBEIEHHBIX U3MEPEHUN U HAOIIOACHUH.

- HaxomuTh BEpOSTHOCTH CITydaiiHBIX COOBITHI B M3YYEHHBIX ONBITaX, B TOM YHCIIE B OMBITAX C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX HCIIBITAHUI IO IEPBOTO yCIIeXa, B CEPHIX
ucnblTaHui bepHysm.

- IMeTh npeAcTaBiIeHHE O CIy4allHOM BEJIMYUHE U O PACIIPEICTICHUH BEPOSITHOCTEH.

- meTh mpencTaBieHue 0 3aK0He OOJIBIINX YUCEN KaK O MPOSIBJICHUH 3aKOHOMEPHOCTH B CIy4ailHON
M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YMCEN B IPUPOJIE U OOIIECTBE.

TemaTnueckoe MJIAHMPOBaHMe Y4eOHOro npeamera «MaremaTtuka»



TemaTnueckoe njanupoBanme S kiaacc (204 yaca)

Tema Komunyec | [IporpamMHOe conep:kaHue Buns! nestensHocTH O0P u [IOP
TBO
4acoB
Harypanbnsie 56 Jecatuynas cucrteMa cuucienus. Psan HatypanbHblXx | UHWTaTh, 3anMCBIBAaTh, CPABHUBATH DNEeKTPOHHOE
yucna. [encreus ¢ yncen. Harypanbehbiii psg. Yucno 0. Hatypanbsabie HaTypaJbHbIC YUCIIA; MIPUIIOKEHHUE.
HAaTypaJIbHBIMA yyclia Ha KOOpAWHaTHOM npsimoil. CpaBHeHue, npeJyiaraTh ¥ 00CyXIaTh CIOCOOBI [Tudpossie
YUCIIAMU OKpPYTJICHUE HATypPaJIbHbIX YUCEI. YIOPSI0UMBAHUS 00pa3oBaTeIbHbIE
Apudmernueckre JeMCTBUSI C HaTypalbHBIMU YUCel. m1aTGopmbl

yycnaMu. CBOMCTBA HyJIsI IPU CIIOKEHUU U
YMHOXCHHUH, CBOMCTBA CAVHUIBI ITPU YMHOXCHUMU.
[TepemecTuTebHOE M COUETATENHHOE CBOKMCTBA
CJIOXKEHUS ¥ YMHOXKCHHUS, pacIpeieIuTeILHOE
CBOMCTBO YMHOKEHHS.

Jlenutenu U KpaTHBIE YHCIIA, PA3I0KEHUE YMCIIa Ha
MHOxuTenu Jlenenue ¢ ocratkoM. [Ipocteie,
coctaBHbIe uncia. [Ipu3zHaku nenumoctu Ha 2, 5, 10,
3, 9. CreneHb ¢ HATypAJIbHBIM MOKA3aTEIIEM.
YucnoBble BbIpAXEHUS; TOPSAOK JEHCTBUM.
Pemrenne TeKCTOBBIX 3a/1a4 Ha BCE apU(PMETHUCCKUE
NEHCTBUS, HA IBI)KEHUE U TTOKYITKH

N300paxaTh KOOPAWHATHYIO NPSMYIO,
OTMEuaTh Yncia

TOYKaMHU Ha KOOPJAMHATHOU MPSAMOH,
HaXOJIUTh KOOPJAMHATHI TOUKH.
HccnenoBarh CBOKWCTBA HATYPAJIBLHOIO PAJIa,
yucen 0 u

| mpu C1OKEHUH U YMHOKEHHH.
Hcrnonb30BaTh MPaBUIIO OKPYTJICHUS
HaTypaJIbHBIX YHCEI.

BrImomHATE aprudMeTHIecKrue TEHCTBUS C
HaTypaJIbHBIMU YUCJIAMH, BBIYUCIIATh
3HAYEHHUSI YACIIOBBIX BBIPAXKEHHM CO
cKOOKaMH U 0e3 CKOOOK.

3anuceIBaTh NPOU3BEACHUE B BUJIE CTEIICHH,
YUTATh

CTEIEHU, UCII0JIb30BAaTh TEPMHUHOJIOTHIO
(ocHOBaHME,

HOKaSaTCHB), BBIYHCIISTH 3HAYCHUS CTCIICHEH.

BBINOMHATE NPUKUIKY U OLICHKY 3HAYECHUU
YHUCIIOBBIX

BBIPAKCHUI, IPEUIaraTtb U MPUMEHATh
PUEMBI IIPO-

BEPKU BBIUUCIICHUMN.

Hcnonp30BaTh pU BBIYUCICHUAX
NIEPEMECTUTENBHOE U




COYETATEIBbHOE CBOMCTBA CIIOKEHUS U
YMHOEHUS, PACTIPEJCIIUTEIILHOE CBOMCTBO
YMHOKEHUsT; GOPMYJIUPOBATH U TPUMEHSTh
IpaBUJIa IPEOOPA30BAHUS YHCIOBBIX
BBIPQ)KCHUI HA OCHOBE CBOMCTB
apuMeTHIeCKuX EHCTBUH.

HccnenoBath 4ncioBbIe 3aKOHOMEPHOCTH,
BBIJIBUTaTh U OOOCHOBBIBATH THUIIOTE3HI,
dbopmynupoBaTh 00001IEHNS U BBIBOIBI T1O
pe3yabTaTaM MPOBEAEHHOTO UCCIEOBAHUSI.
DopMyIUPOBATH ONPEACIICHUS TSTUTENS 1
KpaTHOTO,

HA3bIBATH JICJIUTEIN U KPATHBIC YUCIIA;
pacro3HaBaTh

MPOCTHIE U COCTABHBIC YUCIIA;
(GbopMyIIMpPOBaTh U TPUMEHSTH TPU3HAKU
JIETUMOCTH Ha 2, 3, 5, 9, 10; npumeHATh
AITOPUTM PA3JIOKEHHUS YHCIIa Ha MPOCThIE
MHOKHUTEJIH; HAXOJIUTh OCTAaTKU OT JICJICHUS U
HETOJIHOE YacTHOE.

Pacnio3naBaTh UICTUHHBIE U JIOKHBIE
BBICKA3bIBaHUS O

HATYpaJIbHBIX YHCIIaX, IPUBOAUTH IPUMEPHI U
KOHTp-

IPUMEpPBI, CTPOUTH BHICKA3bIBAHUS U
OTPUIIAHUS BBICKA3bIBAHHUI O CBOWCTBAX
HATYpaJIbHBIX YHCET.

KoHncTpynpoBaTs MaTeMaTuyecKue
MPeIOKEHUS C T0-

MOIIIBIO CBSI30K «H», KUIHN», «ECIH. .., TO...».
PemaTth TekcTOBBIE 332U apu(PMETHIECKUM
Croco6oM, UCTIOTIB30BaTh 3aBUCUMOCTHU
MEX/1y BETMUYUHAMH (CKOPOCTh, BPEMS,
paccTosiHue; 1IeHa, KOJTHYeCTBO, CTOMMOCTh U
Jp.): aHAIU3UPOBATh U OCMBICIHBATH TEKCT
3a/1auu, nepeopMyIupoBaTh yCIOBUE,




U3BIIEKaTh HEOOXOAUMBIE JaHHBIE,
YCTaHaBIMBATh 3aBUCUMOCTU MEXIY
BEJIMYUHAMHU, CTPOUTH JIOTUYECKYIO LIETIOYKY
paccyXJICHHIA.

MopenupoBaTh X0 PELICHUS 3aa4H C
MIOMOIIIBIO PUCYHKA, CXEMBI, TAOJIUIIBL.
[IpuBoauTk, pa3dupars, OLIECHUBATD
pa3JIMYHbIE PELICHUS, 3aIMCU PELICHUI
TEKCTOBBIX 3a/1a4.

Kputnuecku onieHMBaTh NOJIyYEHHBINA
pe3yabpTaT, OCYHIECTBIATH CAMOKOHTPOJIb,
IIPOBEPsIst OTBET HA COOTBETCTBUE YCIIOBHIO,
HaXOIUTH OLIHOKHU.

Pemats 3a1aun ¢ momokko rnepedopa Beex
BO3MOJKHBIX BApHAHTOB.

3HaAKOMUTBCS C UCTOPHUEN pa3BUTHUSA
apruMETUKHN

Harnsannas
reomerpus. JIuaum
Ha IUJIOCKOCTH
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Touka, npsmasi, OTpe30K, Jy4. Jlomanas. U3mepenue
JUTAHBI

OTpe3Ka, METPUUECKUE SAMHUIIBI U3MEPEHUS JUTUHBI.
OKpY>KHOCTb U KpYT.

[IpakTuueckas pabota «Iloctpoenue y3opa u3
OKPY>KHOCTEI.

VYromn. [TpsiMol, oCTpbIii, TYTION U pa3BEPHYTHII
yrisl. 3Mepenue yrios.

[IpakTuueckas pabota «Iloctpoenue yrios»

Pacrio3HaBaTh Ha YepTekax, pUCyHKax,
OIHCHIBATH, HCIIOJB3YSI TEPMHHOJIOTHIO, U
M300pakaTh C MOMOIIBIO

YepTEKHBIX HHCTPYMEHTOB: TOUKY, MPSIMYIO,
OTpPE30K,

Jyd, yToJI, IOMaHy, OKPY>KHOCTb.
Pacmno3HaBaTh, MPUBOAUTE TIPUMEPHI
00BEKTOB PEaTBHOTO MUPA, UMEIOIIUX (HopMy
U3yYCHHBIX (DUTYD, OLICHUBATh UX JIMHCHHbBIC
pa3MepBl.

Hcnonp30Bath JIMHEHKY U TPAHCTIOPTUD KaK
UHCTPYMEHTBI JIJISl IIOCTPOCHUS M U3MEPEHUSI:
U3MEPSTH ATUHY OTpe3Ka, BEIUYUHY yTIIa;
CTPOUTH OTPE30K 33JaHHOM JITUHBI, YTOIL,
3a/IaHHOM BENMYHMHBI; OTKIIAIbIBATh
[UPKYJIEM paBHbBIE OTPE3KU, CTPOHUTH
OKPYKHOCTb 33JJaHHOT'O pajnyca.
N300paxaTh KOHPUTYpALIUK T€OMETPUUECKUX
buryp u3 oTpe3KoB, OKPYKHOCTEH, UX YacTei

DJIEKTPOHHOE
MPUIIOKEHHUE.
[udpossie
o0OpasoBaTebHbIC
m1aThOPMBI




Ha HEJIMHOBAHHOM U KJeT4aTou Oymare;
npeyiarath, OMUCHIBATh U 00CYKIATh
CHOCOOBI, AITOPUTMBI TOCTPOCHHSL.
Pacno3naBate u n300pakaTh Ha
HEJIMHOBAHHOW U KJIETYATOW Oymare mpsMoi,
OCTpBIH, TYIIOH, Pa3BEPHYTHIN YTJIbI;
CPaBHUBATh YIJIBI.

BbruncnsaTe JJIMHBI OTPE3KOB, IOMAHBIX.
[lonnmaTh 1 UCIIONB30BATH MIPU PELICHUN
3a/1a4 3aBUCUMOCTH MEX1y €IMHULAMU
METPUUYECKOM CUCTEMBI MEp; 3HAKOMUTHCS C
HEMETPUYECKUMHU CUCTEMaMHU MEp; BbIPaKaTh
JUIMHY B Pa3JIMYHBIX €IUHUIAX U3MEPEHHUSI.
Uccnenosath Gpurypsl u KoHUTYpaIyH,
UCIIOJNB3YS

1M (POBbBIE PECYPCHI
OOBIKHOBEHHBIE 54 Jpo6s. [IpaBunbsHBIC U HETIPABUIILHBIE APOOH. MonenupoBaTh B TpaIeCcKOi, MPEeIMETHON | DIEKTPOHHOE
Ipoou OcHoBHOE cBOHMCTBO Apodu. CpaBHEHUE APOOECH. dbopwme, ¢ MIPUIIOXKEHHE.
Crno)xeHue ¥ BRIYUTAHUE OOBIKHOBEHHBIX APOOCH. MTOMOIIIbIO KOMITBIOTEPA MOHATHS U CBOMCTBA, | [ludpoBsie
CwmemranHas CBsI3aHHBIE C OOBIKHOBEHHOH JPOOBIO. o0OpasoBaTteibHbIC
IpoOb. YMHOXKEHUE U JIeJIeHHE OObIKHOBEHHBIX Yurtath U 3aIUCHIBATh, CPABHUBATD m1aTGopmbl

npoOeit; B3auMHO-00paTHBIE IpOOH.

Pemenue TeKCTOBBIX 3a/1a4, COEPIKALINX JPOOU.
OcHOBHBIE 3a-

Ja4M Ha JIpoOHu.

[Ipumenenue OyKB AJIs 3alIMCU MAaTEMATUYECKUX
BBIPAXECHUU U

MPEAJIOKEHUN

OOBIKHOBEHHbBIE

npoOwu, mpeaaraTb, 000CHOBBIBATH U
00CyX/1aTh CIIOCOOBI YITOPSI0YHBAHUS
Ipo0eii.

N300pakath OOBIKHOBEHHBIE APOOH TOYKAMH
Ha KOOPJMHATHOU MPSMOIi; UCTIOIB30BATh
KOOPJIMHATHYIO MPSIMYIO JUIsl CPAaBHEHHS
IpoOeit.

®opMyNIHUpOBaTh, 3aMUCHIBATH C TOMOIIBIO
OyKB OCHOBHO€ CBOICTBO OOBIKHOBEHHOMU
IpoOu; UCTIONIB30BaTh OCHOBHOE CBOMCTBO
Ipobu IS COKpalieHus qpooeit u
MPUBEACHUS JPOoOU K HOBOMY 3HAMEHATEIIO.
[IpencraBiasaTh cMemIaHHYIO APOOk B BUE
HENPABUJILHON U BBLICTSTH IENIYIO YacTh




Yrcia U3 HeNpaBUIbHOHN IpOoOH.
Brimonssate apupmeTnueckue eicTBuUs C
OOBIKHOBEHHBIMHU JAPOOSIMH; TPUMEHSTH
CBOICTBa apu(PMETUICCKUX JCUCTBUN JUIS
paLMOHANIN3AIMY BEIYMCIICHUN.

BBINOTHATE TPUKUIIKY U OIICHKY PE3yJIbTaTa
BBIYUCIICHU; TIpe/IjIarath U MPUMEHSITh
MPUEMBI IPOBEPKU BHIYUCIICHHI.
[TpoBOAMTH KCCIIEIOBAHUS CBOMCTB IPOOEH,
Onupasch

Ha YMCJIOBBIC IKCIIEPUMEHTHI (B TOM YHUCIIE C
ITOMOILIBIO

KOMITHIOTEPA).

Pacmio3naBath HCTHHHBIE U JIOKHBIC
BBICKA3bIBAHHUS O

TIPOOSTX, MPUBOIUTH IPUMEPHI U
KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAaHUS U
OTPHUILIAHMS BBICKA3bIBAHMIA.

Pemate TeKCTOBBIE 3a/1a4H, COIEpKAIIHE
IpoOHbIE TaHHbIE, U 33J1Ja4l Ha HAX0XK/IEHUE
YaCTH LEJO0Tr0 U LIEJIOro MO €ro YacTy;
BBISIBJISITh MX CXOJICTBA U Pa3IUYMs.
MopenupoBaTh X0/ PELICHHS 3aa4H C
MOMOIUIBIO PUCYHKA, CXEMBI, TAOIHUIIBL.
[TpuBoUTH, pa30upaTh, OLICHUBATH
pa3MyHbIe PEUICHUs, 3alUCH PEIICHUI
TEKCTOBBIX 3a/1a4.

Kpurtnuecku oueHuBaTh NOJTy4EHHbBIN
pe3yibTaT, OCYIIECTBISTH CAMOKOHTPOIb,
MIPOBEPSIst OTBET HA COOTBETCTBUE YCIIOBHIO,
HAXOAWUTh OIIMOKH.

3HaAKOMUTBCS C UCTOPHUEN pa3BUTHUSA
apu(MEeTHKH

Harnsnnas 11 MHOroyroasHUKH. YeThIpEXYroabHHUK, OnuceIBaTh, UCIOB3YSI TEPMUHOJIOTHIO, DJEeKTpOHHOE
TEOMETpPHUSL. MPSIMOYTOJIbHUK, KBaJpaT. nu300paxarth ¢ IIPUIIOKEHHUE.
MHOroyrojbHUKU [Tpaktuyeckas padora «Iloctpoenue MOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB U OT [Tudpossie




IIPSIMOYTOJIbHUKA C 33JaHHBIMH CTOPOHAMU Ha
HEJIIMHOBAHHOM OyMmare».

TpeyroybHUK.

[Inomaap ¥ nepuMeTp NpsMOYroJbHUKA U
MHOT'OYT'OJIbHUKOB,

COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB, €IUHULIBI
U3MepeHus

momaau. [lepumerp MHOrOyrojbHHAKa

PYKH, MOJICIIUPOBATh U3 OyMaru
MHOT'OYTOJIbHUKH.

[IpuBOoAUTE IPUMEPHI OOBEKTOB PeaTbLHOTO
MUpa, UMEIoIUX (HOpMy MHOTOYTOTHHHKA,
MPSIMOYTOJIbHUKA, KBa/IpaTa, TPEYTOJIbHUKA,
OIICHUBATH UX JIMHECHHBIEC Pa3MeEpHI.
Brruucnsate: nepumerp TpeyrojabHUKa,
MPSIMOYTOJIbHUKA, MHOTOYTOJIbHUKA;
IUIOLIA/Ib MPSIMOYTOJIbHHKA, KBAJpaTa.
N3006paxaTh OCTPOYTOJIBHEIE,
MPSIMOYTOJTBHBIE U TYTIOYTOJIBHBIE
TPEYTOJIbHUKH.

CTpouTh Ha HETMHOBAHHOM M KJIETYaTOM
Oymare KBaJpatr U MPSIMOYTOJIHHUK C
3a/ITAaHHBIMH JITTAHAMHU CTOPOH.
HccenenoBars CBOMCTBA MPSAMOYTOJIBHHKA,
KBaJpara MyTEM IKCIIEPUMEHTA,
HAOIOICHU S, U3MEPEHHUS, MOJICTTUPOBAHUS;
CpaBHUBAaTh CBOICTBA KBaJpaTa u
IPSIMOYTOJIbHUKA.

KoHcTpynpoBate MareMaTniecKkue
MPEIIOKEHUS C T10-

MOILBIO CBSI30K «HEKOTOPBI», «ITH000M.
Pacno3naBath

VCTUHHBIE U JIOXKHBIEC BBICKA3bIBAHUS O
MHOI'OYTOJIbHUKaX, IPUBOJAUTH IPUMEPHI U
KOHTPIPUMEDBI.

HccenenoBarh 3aBUCUMOCTb IUIOIIAIN
KBaJpata OT JJIMHBI €r0 CTOPOHBI.
Hcnonp30Bath CBOMCTBA KBAJAPATHON CETKU
IUIS TIOCTPOeHHUs PUryp; pa3onBaTh
MPSMOYTOJIbHUK Ha KBaJIPaThl,
TPEYTOJbHUKHU; COCTABIATH QUTYPHI U3
KBaJIpaTOB U MPSMOYTOJIbHUKOB U HAXOIUTh
UX IUIOIIAb, pa30uBaTh GUIypsl HA
MPSIMOYTOJIBHUKHY U KBaJAPaThl M HAXOAUTh MX

o0Opa3oBaTeNbHbIC
1aT(hOpMBbI




IUI0IA/1b.
Bripaxarh BeIMYHHY IUIOMAAN B PA3IMYHBIX
eIMHUIIAX U3MEPEHHSI METPUUIECKON CHCTEMBI
Mep, TOHUMATh U UCIIOIB30BATh 3aBUCUMOCTH
MEXTy METPUYECKUMU €TMHUIIAMHI
M3MEpEHUSs IUIOIIA N,

3HaKOMHTHCS C IPUMEPAMH TPUMEHEHHS
IUIOUIA/IU U

nepuMeTpa B MPAKTHYECKUX CHTYAIHsX.
Pemrats 3a1aun U3 peanpHOM )KU3HU,
npeuiaraTh ¥ 00CYXAaTh pa3inyHble
CrocoObl peleHus 3a1a4

Jecstrunbie
npobu
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Jecstuynas 3amuck apodeir. CpaBHEHHE
JECSITUUHBIX JpOOeH.

JleiicTBUs ¢ ecAITUUHBIME JIpo0simu. OKpyriieHue
JECSITUYHBIX

npobeii.

Pemienne TeKcTOBBIX 3a/1a4, COACPIKALIUX APOOH.
OcHoBHBIE 3371a4K Ha IpoOHr

[TpencTaBisITh TECATUIHYIO JPOOb B BHJIC
OOBIKHOBEHHOH, YMTATh U 3aIIUCHIBATh,
CpPaBHHBAThH JICCATUIHBIC IPOOH, MPEIIararh,
000CHOBBIBATh U 00CYXIAaTh CIIOCOOBI
YIOPSIOYMBAHUS IECATUYHBIX JPOOCH.
N300pakath AecaTHUHbBIE APOOH TOUYKAMH HA
KOOPAWMHATHOW MPSIMOIA.

BBIABIISITE CXOACTBA M PA3IMUUS PABUIT
apuMETHUUECKUX JCHCTBUN C HATypaJTbHBIMU
YUCJIaMU U ICCATHYHBIMU JPOOSMHU,
OOBACHATH UX.

BrInomHATE apudMeTHYeCKrue TEHCTBUS C
JECATUYHBIMHU APOOSIMU; BBITIOJIHATH
MPUKUKY U OLICHKY pe3yJibTaTa
BBIYHCIICHHH.

[IpuMeHATh CBOMCTBA apU(PMETHICCKUX
NEUCTBUH Mg

parroHaIN3aI[UU BHIYUCIICHUH.

[TpuMeHsITh MPaBUIIO OKPYTIICHUS
JECSITHUHBIX JPOOEH.

[TpoBOAMTH HCCIENOBAHUS CBOMCTB
JECSITHYHBIX Apo0Oei, OmUpasich Ha YUCIIOBBIC
9KCIIEPUMEHTHI (B TOM

YHCIie C OMOIIBI0 KOMITBIOTEPA), BHLIBUTATh

DJIEKTPOHHOE
NPUJIOKECHHE.
[Mudpossie
o0OpasoBaTteibHbIC
m1aThOPMBI




TUTIOTE3bI ¥ IPUBOJIUTH UX 0OOCHOBAHHUS.
Pacnio3naBath UCTUHHBIE U JIOKHBIC
BBICKA3bIBAHUS O

IpO0sX, MPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTPHUIIAHHS BBICKA3BIBAHUIA.

Pemiate TekcTOBBIC 3a/1aUH, COIEPIKAIINE
JIpOOHBIC TaHHbBIC, U HA HAXOXJCHUE YaCTH
[EJIOTO U IIEJIOTO IO €T0 YaCTH; BBISBIISITh UX
CXOJICTBA U Pa3Inyusl.

MopenupoBaTh X0/ PEIICHHS 3a7a9 C
MOMOIIBIO PUCYHKA, CXEMBI, TAOTHUIIBI.
[IpuBOoaNTH, pa3dbupatk, OIICHUBATH
pa3IUYHBIE PEIIECHUS, 3aICH PEIICHUI
TEKCTOBBIX 3aj1a4.

OnepupoBaTh APOOHBIMU YHCIIAMH B
pEeaIbHBIX KU3HEHHBIX CUTYaIUsX.
Kputnyecku onieHUBaTh MOJTYYECHHbBIN
pe3yNbTat, OCYIIECTBISATH CAMOKOHTPOJIb,
IIPOBEPSIsi OTBET HA COOTBETCTBHE YCIIOBUIO,
HAXOIUTH OLINOKH.

3HAKOMUTHCS C UCTOPUEN PA3BUTHUS
apuMETUKHI

Harnsannas
reoMeTpHsl.

Tena u ¢uryps! B
MIPOCTPAHCTBE
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Muororpanuuku. M300pakeHne MHOTOIPaHHUKOB.
Mopenu npoCcTpaHCTBEHHBIX TEIL.

[IpsimoyronpHbIN napauienenunesn, kyo. Pazséprku
Ky0a U napasuiefenumnea.

[IpakTnueckas pabota «Pa3Béprka Kybay.

O06béM Kyba, MPAMOYTOIBHOTO MapauieNenunea

Pacrio3naBath Ha yepTekax, pUCyHKax, B
OKPYKaIolIeM MHpPE MPSIMOYTOJIbHBIH
napaJuienenurnen, Ky0, MHOTOrpaHHUKH,
OITUCHIBATh, HCIOJIb3YS TEPMUHOJIOTHIO,
OLICHUBATH JINHEHHBIE Pa3MephI.
[IpuBOaUTH IPHMEPHI 0OBEKTOB PEATHHOTO
MUpa, UMEIOLINX (OPMY MHOTOI'paHHHKA,
OpSAMOYTOJIBHOTO Mapajuiesenunena, Kyoa.
N300paxaTh Ky0 Ha Ki1eT4aToil Oymare.
HccnenoBath cBoOiicTBa Ky0a,
IpSMOYTOJIBHOTO Mapajulesenumnesna,
MHOT'OT'PaHHHUKOB, HCIIOJIb3YSI MOJAEIH.
Pacno3HaBate 1 M300pakaTh pa3BEPTKU Kybda

DJIEKTPOHHOE
MIPUIIOKECHHUE.
[Hudposbie
o0Opa3oBaTenbHbIC
mIaThOPMBI




U mapauienenumnena. MoaenupoBatb KyO 1
napaenenunes u3 Oymars u Ipouux
MaTepHaoB, O0OBSICHATH CIIOCO0
MOJICTUPOBAHMUSL.

HaxoanTs n3mMepeHus, BEIYUCIIATH IUIONIA b
MIOBEPXHOCTH; 00BEM Ky0a, MPSMOYTOJILHOTO
napaieNienuIe a; HCCIeJ0BaTh 3aBUCUMOCTb
00bEMa Ky0a OT JTHHEI ero pedpa, BHIABUTAThH
¥ 000CHOBBIBATh THITOTE3Y.

Habnronate 1 MpOBOANTE aHATIOTHH MEXTY
HOHATHSIMH

TUIOIAIH U 00bEMA, TEPUMETPa ¥ TIJIOMIATH
TIOBEPXHOCTH.

Pacnio3HaBaTh MCTUHHBIE U JIOKHBIE
BBICKA3bIBAHUSI O

MHOTOTpaHHHUKAX, IPUBOIUTE IPUMEPBI U
KOHTPIIPUMEPHI, CTPOUTH BHICKa3bIBAHUS U
OTPHUIAHNS BHICKa3bIBAHHH.

Pemiats 3agaun 3 peaabHON KU3HU

[ToBTOpEHME N
00o01eHne
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[ToBTOpEHME OCHOBHBIX MOHSATUI U METOAOB Kypca 5
Knacca, 0000IIeHe 3HaHUH

BoruucisaTs 3HaU€HUS BBIPAKECHUI,
coJIepKalluX HaTypalbHbIC YUCIIA,
OOBIKHOBEHHBIC U JIECATUYHBIC TPOOH,
BBITIOJTHATH TIPEOOPa30BaAHUS YUCE.
Br16uparh criocod cpaBHEHUS YHCEIl,
BBIYHCIICHUH,

MIPUMEHSATh CBOMCTBA apU(PMETHICCKUX
NEUCTBUHN Mg

parMoHaIM3allud BEIYUCIICHHH.
Ocy1ecTBISATh CAMOKOHTPOJIb BBITTOTHSAEMBIX
JIEUCTBUI M CaMOIIPOBEPKY pe3yJbTara
BBIUMCIICHUH.

Pemate 3agaun U3 peanbHON KU3HU,
MPUMEHSITh MaTe-

MaTUYECKHUE 3HAHUS JUIsl PEeLICHUS 3a/1a4 U3

JpyTUX
y4eOHBIX IPEAMETOB.




Pemats 3a1aun pa3HbIMU cIOCOOaMU,
CpaBHHBATh

CHOCOOBI peLIeHHs 3a]jauH, BEIOUPATh
paLMOHAIbHBIN

crocob




