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BBEJEHHUE

Pabouas nporpamma no yueOnomy npeamery MATEMATHKA pa3zpaboTana Ha OCHOBE JOKYMEHTOB:
denepanpHOTO 3aK0HA «O0 00pasoBanum B Poccuiickoit @enepannm» ot 29 nexabps 2012 r. Ne
273-D3,;

@denepalbHOTO  TOCYJApCTBEHHOIO  00pa30BaTENbHOTO  CTaHIapTa  OCHOBHOTO  OOWIETO
o0Opa3oBaHusi, YTBEpKICHHbBIN npukazom MunHucTepcTBa mpocsemeHus Poccuiickoit ®enepauuu ot
31.05.2021 Ne 287 (manee — ®I'OC OO0 s V-IX kimaccoB 00pa3oBaTeIbHBIX OPraHU3aIni );

[opsinka opraHM3allid M OCYILECTBICHHUS 0Opa30BaTENbHON JEATETBHOCTH MO OCHOBHBIM
o0mreo0pa3oBaTeNbHBIM porpaMMaM — 00pa30BaTENbHBIM IPOrpaMMaM HaydalbHOTO OOIIEro,
OCHOBHOTO OOIIETO M CpeAHEro o0mero oOpa3oBaHMs, YTBEP)KICHHBIM MpUKa3oM MHHHCTEpCTBa
npoceernieHus Poccutickoit @enepanuu ot 22.03.2021 Ne 115;

denepa’abHOTO MEpevHsi YYeOHHKOB, PEKOMEHIYEMBIX K MCIIOJIB30BAHUIO TPH peaTu3alun
MMEIOIUX TOCYAapCTBEHHYIO aKKpEIWUTAIMI0 00pa30BaTeIbHBIX MPOrpaMM HAuYalbHOTO OOIEero,
OCHOBHOT'O O0IIIEro, CPeTHETO 001Iero 0Opa3oBaHus;

[lepeunst opranu3aiuii, OCyIIECTBISIOMINX BBITYCK Y4EOHBIX MMOCOOUH, KOTOPHIE JTOMYCKAIOTCS K
UCTIOJIB30BaHUIO TIPHU peau3alliil MMEIOIIUX TOCYIapCTBEHHYIO aKKpeIUTAlUI0 00pa3oBaTelbHBIX
MpOrpaMM HayallbHOTO OOIIEr0, OCHOBHOT'O OOILEro, CpeaHero o0ero o0pa3oBaHus, yTBEPKICHHOTO
npuka3oM MuHucTepcTBa 00pa3oBanus u Hayku Poccuiickoit deneparyu ot 09.06.2016 Ne 699;

CaHUTapHO-3MIUJEMHUONIOTUYECKUE TpeOOBaHUS K YCJIOBUAM U  OpraHu3alud  OO0ydeHHs
B 00meoOpazoBaTeNbHBIX  YUPESKACHHUAX,  YTBEPXKICHHBIE  IOCTAHOBJICHHEM I'maBHOTO
rocyIapCcTBEHHOTO caHuTapHoro Bpada Poccuiickoit deneparuu ot 28.09.2020 Ne 28 (manee — CanlluH
2.4.3648-20);

Canurtapubix npaswi 1 HopMm CanlluH 1.2.3685-21 «I'uruennvyeckre HOpMaTUBLI U TpeOOBaHUS K
obecrnieueHnio Oe3omacHOCTH M (WiK) O€3BPEIHOCTH JJIsl 4eloBeKa (akTOPOB Cpeibl OOUTaHUS,
VTBEP>KACHHBIN TOCTAaHOBIEHHEM [JIaBHOTO TOCYJapCTBEHHOTO CaHHUTapHOro Bpaya Poccuiickoit
deneparun ot 28.01.2021 Ne2(nanee — CanlluH 1.2.3685-21);

[IpumepHoit paboueli mporpamMmbl OCHOBHOTO oOmiero ob6pasoBanus MATEMATHKA,
0a30BbIi YPOBEHB, s 5-9 KiTaccoB 00pa30BaTEIBHBIX OPTaHU3AIUI.

[IporpamMma BocmuTaHus MyHUIIUTIATBHOTO Ka3€HHOTO 0011e00pa30BaTENbHOTO YUPEKICHUS

«['yceBckast ocHOBHas 0011€00pa3oBaTeIbHAS IIKOJIA

[TOACHUTEJIbHAA 3AITMCKA
OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEAMETA « MATEMATHUKA»

Pabouas mporpamma mo mMaremMatuke sl oOydarommxcs 5—9 kiaccoB pa3zpaboTaHa Ha OCHOBE

®denepasbHOr0  TOCyAapCTBEHHOrO  00pa3oBaTENIbHOIO — CTaHJapTa OCHOBHOI'O o01ero
oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUHN, MPEIBABISIEMBIX K
MaTeMaTH4YeCKOMY OOpa30BaHMIO, U TPAJULMH POCCHUIICKOro oOpa3oBaHus, KOTOpBIE

obecrieunBalOT OBJAJCHUE KIIIOUYEBBIMH KOMIIETEHIUSMH, COCTABISIOIIMMU OCHOBY  JUIA
HEMPEepPHIBHOTO 00pa3oBaHUs W CaMOPa3BUTHUS, a TaKKe IEIOCTHOCTh OOIIEKYJIbTypPHOTO,
JUYHOCTHOTO W TO3HABATEJIBHOTO pa3BUTHs oOywarommxcs. B paGodeil mporpamMme y4TeHBI UACH
u mnonoxeHuss KoHmenmuu pa3BUTHS ~ MaTeMaTHUYecKoro oOpa3zoBaHusi B Poccuiickoii
Oenepannu. B osnoxy uudpoBoit TpaHchopmainuu Bcex cdep UeToBeUeCKOW AesATeNbHOCTH
HEBO3MOKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30BOil MaTeMaTHUYEeCKOU
MOATOTOBKHU. Y’K€ B IIKOJIE MAaTeMaTHKa CIY>KUT OMOPHBIM MPEIMETOM JJIsi M3YUYEHHUS CMEXHBIX
JMUCIUIUIAH, a TII0Clie IIKOJBl pealbHOW  HEOOXOJAMMOCTBIO  CTAHOBUTCS  HEIMPEpPBIBHOE
oOpazoBaHue, 4YTO TpeOyeT IOJHOIEHHON 0a30BOW 00I11e00pa3oBaTEIbHONW IOJATOTOBKH, B TOM
YUCJe ¥ MaTeMaTH4YEeCKOH. DTO OOYyCIOBJIEHO TE€M, YTO B HAIIM JHU PACTET YHUCIO mpodeccHii,



CBSI3aHHBIX C HEIOCPEJCTBEHHBIM INPUMEHEHHEM MAaTeMaTUKH: U B cepe DSKOHOMHUKH, U B
Ou3Hece, U B TEXHOJOTMYECKUX OOJIACTIX, M Jla)ke B T'YMaHUTApHbIX cdepax. Takum oOpazoM,
KpYT' LIKOJIbBHUKOB, JIJI1 KOTOPBbIX MaTeéMaTHUKa MOKET CTaThb 3HAUYUMBIM IIPEIMETOM, PACILIUPSIETCS.

[IpakTHueckas IOJE3HOCTb MAaTEMaTUKH OOYCJIOBJIEHAa TeM, 4YTO €¢ IPEeAMETOM SBISIOTCS
(dbyHIaMEHTaJbHbIE CTPYKTYpbl HAIIEro MHpa: MPOCTPAHCTBEHHBIE (OPMBI U KOJUYECCTBEHHBIC
OTHOLIEHHS OT IPOCTEMIINX, yCBAMBAEMBIX B HEMNOCPEACTBEHHOM OIBITE, OO  JOCTaTOYHO
CJIOKHBIX, HEOOXOAUMBIX JUISI Pa3BUTHUS HAYYHBIX W TPUKIAAHBIX Haed. be3 KOHKpEeTHBIX
MaTeMaTH4YEeCKUX 3HAHMM 3aTpyHEHO NOHMMAaHWE NIPUHLMIOB YCTPOMCTBA M UCIOJIb30BaHUS
COBPEMEHHONH TEXHHMKH, BOCHPHUSATHE UM  HHTEpIpeTanus pa3sHOOOpa3HOH  COLMAIBHOM,
SKOHOMHUYECKOM, MOJUTHUYECKON HH(popMauuu, Manod()@eKkTHBHA IOBCEIHEBHAs MNpPAaKTUYECKAs
nesTenbHocTh. KaxoMy uenoBeKy B CBOEH JKM3HU MPUXOAUTCS BBIIOIHATH  Pacue€Thl U
COCTABJISATh AJITOPUTMBI, HAXOJAUTh U MPUMEHATH (HOPMYJIbI, BIaJAETh NPAKTUYECKUMHU MPUECMaMHU
reOMETPUUECKUX HM3MEPEHUM M MOCTPOEHUM, YMTaTh HH(OOpPMAIUIO, MPEICTABICHHYIO B BH/E
Ta0nauL, JauarpaMM U TpadUKOB, XUTh B YCIOBHUSIX HEONPENEICHHOCTH W IOHHUMATh
BEPOSITHOCTHBIN XapaKTep cilydyalHbIX COOBITHH.

OAHOBPEMEHHO € paclIMpeHHeM cpep NPUMEHEHHUsI MAaTEMAaTUKU B COBPEMEHHOM OOIIeCTBE
Bc¢ Oosiee BaKHBIM CTAaHOBHUTCSI MAaTEeMAaTHYECKHUU CTUJIb MBIIUICHUS, IPOSIBISIIOLINAICS B
ONpEeNIeICHHBIX YMCTBEHHBIX HaBbIKax. B mpolecce m3yueHus MaTeMaTHKH B apceHall MPUEMOB U
METO/IOB MBIIIJIIEHUSI YEJI0BEKAa €CTECTBEHHBIM OOpa3oM BKIIOYAIOTCS MHAYKLUS U JI€TyKLUs,
00001IeHNEe W KOHKpETH3allus, aHajdu3 M CHUHTEe3, KJaccupuKauus U CHCTeMaTh3alus,
aOctparupoBaHue M aHajorus. OOBEKTbl MaTeMaTUYECKHUX YMO3AKJIIOUYEHUH, IpaBUiIa HX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXaHU3M JIOTHYECKUX MOCTPOSHHH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHUs1 (pOpMyJIMpOBaTh, OOOCHOBBIBaTh M JOKa3bIBATh CYXXIEHHUS, TEM CaMbIM pa3BHUBAIOT
JIOTUYECKOEe MblIIUIeHUe. Benymas posb OpUHAIJIEKUT MaTeMaTUKe U B (OPMHUPOBAHUU
aJITOPUTMHUYECKOIN KOMIIOHEHTHI MBILIJIEHUSI U BOCHUTAHUU YMEHUM J1IeHCTBOBAThH MO 3aJIaHHBIM
aJropuTMaMm, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBATh HOBBIE. B mporecce penieHus
3aJlady — OCHOBOI Y4eOHOM IesTeJbHOCTH Ha YpOKaxX MaTeMaTHMKM — Pa3BHUBAIOTCS TaKKe
TBOpUYECKAsl U NPUKJIAJIHASI CTOPOHBI MBIIIICHUS.

OOyueHne MaTeMaTHKe [JaeéT BO3MOXHOCTb pa3BUBaTh y  OOydaromuxcs TOYHYIO,
palMOHAIBHYI0O U MH(POPMATUBHYIO peub, YMEHHE OTOUpATh Hambosiee MOAXOJSAIIME S3BbIKOBBIE,
CUMBOJIMYECKHE, TrpaduuecKkue CcpeicTBa [UIs BBIpaXEHUS CYXICHUW W HAIJBIAHOTO UX
IIpEeCTaBICHHUS.

Heo6xoauMpIM KOMIIOHEHTOM OOIIel KyJIbTypbl B COBPEMEHHOM TOJIKOBAHHMH SIBJIIETCS 00IIee
3HAKOMCTBO C METOJIaMM IMO3HAHUS IEHCTBUTEIBHOCTH, IIPEACTABICHUE O IIPEIMETE U METOAAX
MaTeMaTUKH, UX OTJIMYHUH OT METOJIOB JPYTMX €CTECTBEHHBIX M T'yMaHUTApHBIX HaykK, 00
OCOOCHHOCTSIX MPUMEHEHHSI MaTeMaTUKH JIJI PELIeHUs] HAYYHBIX U MPUKIAIHBIX 3a7a4. Takum
oOpa3oM, MaTeMaTH4eckoe 0Opa3oBaHME BHOCUT CBOHM BKJIaJ B (opMUpOBaHHE OOLIEH KyJIbTYpbI
YyeJIOBEeKa.

N3ydeHnne MaTeMaTUKM TakKe CIOCOOCTBYET ACTETHYECKOMY BOCHUTAHHIO 4YEJIOBEKa,
MIOHUMAHMIO KpacoTbl U U3AIIECTBA MaTEMaTHYECKUX paccy X IeHuH, BOCHPUSTHIO
r€OMETPUYECKUX (HOPM, YCBOCHHUIO HJIEM CUMMETPHH.

LEJIX 1 OCOBEHHOCTHU U3YYEHUA YYEBHOI'O [IPEJMETA «MATEMATUKA». 5 -9
KJTACCBI

[IpuoputeTHBIMU LIETSIMH OOyYeHUsI MaTeMaTHKe B 5—9 Kiaccax SIBISIOTCS:

e (QopmupoBaHue LEHTPAJIbHBIX MaTEMAaTUYECKUX  IMOHITUH  (YMCIO,  BEJIWYHHA,
reoMeTpuieckas (Qurypa, nepeMeHHas, BEpOSITHOCTb, (PYHKIHs), O0O0ECTICUMBAIOIINX
MPEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MAaTeMaTUUECKOr0 00pa3oBaHMs 00yUYaroIIuXCs;

® TMOJBeJCHUE OOYYAIOIIUXCSl HAa JIOCTYITHOM JIJii HUX YPOBHE K OCO3HAHHMIO B3aHMMOCBSI3HU
MaTeMaTUKH W OKPYXKAIOIIEro Mupa, IMOHUMaHWE MAaTEeMaTUKH KaK dYacTh  oOIen
KYyJIbTYpPBI YEJIOBEUECTBA;



® pa3BUTHE  MHTEJUIEKTYyaJIbHBIX M  TBOPYECKHMX  CIOCOOHOCTEW  oOyuaromuxcs,
MO3HABATEIbHON AaKTUBHOCTH, MHCCIIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIIJICHUS,
WHTEpeca K U3yUYCHUI0 MAaTEMAaTHKH;

e (QopmupoBanue  (QYHKIMOHAIBHOM  MaTEeMaTHYECKOM  T'PaMOTHOCTH:  yYMEHUS
pacro3HaBaTh IMPOSIBICHUS MAaTEMaTUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaTbHBIX JKU3HEHHBIX CHUTYalUsIX W TPH H3YyYEHUH NPYTHUX Y4eOHBIX IMPEIMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIMpOBaTh HX Ha S3bIKE
MaTeMaTHKH M CO3/JaBaTh MaTeMaTH4YeCKUE MOJEIH, NPUMEHATh OCBOCHHBIN
MaTeMaTHYeCKHH ammapaT Ui peHIeHUs IPaKTHKO-OPUCHTUPOBAHHBIX — 3ajad,
MHTEPIIPETUPOBATH U OLICHUBATH MOJIyYeHHBIE PE3yIbTATHI.

OCHOBHBIC JTUHUH COJICP)KaHUS Kypca MaTeMaTUKu B 5—9 kiraccax: «Uucia u BRIYUCICHUS,
«Anrebpa» («AnreOpandecKkue BBIPpAXKCHUS», «YPaBHEHUs] U HEpPaBCHCTBa»), «DyHKIUN»,
«['eomerpusiy («I'eomerpuueckue GUTYpBl U HX CBOMCTBa», «M3MepeHHe TreoOMeTPUUYECKHX
BEJIMYUHY), « BEpOSITHOCTh M CTATUCTUKA». J[aHHBIC JIMHUW Pa3BUBAIOTCS MapaJUICIbHO, KaXK1as
B COOTBETCTBUU C COOCTBEHHOU JIOTUKOM, OJHAKO HE HE3aBUCUMO OJHA OT APYTroi, a B TECHOM
KOHTaKkTe W B3auMmozeiicTBuu. Kpome 3TOro, ux oObEIMHSIET JOrHYecKas COCTaBJISIONIAs,
TPAIUIIMOHHO MPHUCYIIAas MAaTEeMAaTUKE W IPOHHU3BIBAIONIAs BCE MATEMATHYECCKUE KYpPChl U
conepxkatenpbHbie  nuHuu. CdopmynupoBanHoe B DenepalbHOM  TrocyJapCTBEHHOM
00pa3oBaTEIbHOM CTaHIAPTE OCHOBHOTO OOIIETro 0O0pa3oBaHUs TPEOOBAHHUE KYMETh ONEPHUPOBATH
MOHATUSIMU: OIPEJIEJICHNE, aKCUOMa, TEeOopema, J0Ka3aTeJbCTBO; YMEHHE pacllO3HaBaTh
WCTUHHBIC W JIO)KHBIE BBICKA3bIBAHUS, NPUBOJAUTH MHPUMEPHI U KOHTPOPHUMEPHI, CTPOUTH
BBICKA3bIBAHUSI U OTPHUIIAHUS BBICKA3bIBAHUI» OTHOCHUTCS KO BCeM KypcaM, a (pOpMHUpOBaHUE
JIOTUYECKUX YMEHHUU pacmpenessieTcs 1o BCeM rojaM O0y4eHHUs Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanmsi. CopaepkaHue o0Opa3zoBaHUs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yiabTaTaM
ocBoeHusi IlpumepHoii pabodeil mporpaMMmbl, pacOpeaeCHHBIM II0 ToJaM OOydYeHUs,
CTPYKTYPHUPOBAHO TaKUM 0OOpa3oM, 4TOOBI KO BCEM OCHOBHBLIM, MPUHIUITHAIBLHBIM BOIIPOCAM
obOyuaromiuecs: oOpaliaiauch HEOAHOKPATHO, YTOOBI OBJAJCHHE MATEMATHYECKUMH TMOHSITHUAMHU U
HaBBIKAMHU OCYIIECTBIISIOCH MOCJIEAOBATEIbHO U MOCTYNATEJIbHO, C COOJIIOAEHUEM IMPUHIIUIIA
IIPEeMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYAJIUCh B OONIyI0 CHCTEMY MAaTEeMaTHYSCKUX
MpeACTaBICHUI 00ydJaroluXcsl, pacupsst U yriryossist e, oopa3ys mpoUYHble MHOKECTBEHHbIE
CBSI3H.

MECTO YYEGHOI'O TPEAMETA «MATEMATUKA» B YYEGHOM IIJIAHE

B coorBercTtBUM ¢ @Demepa’dbHbIM  FOCYJAapCTBEHHBIM  00pa30BaTeIbHBIM  CTaHIAPTOM
OCHOBHOTO 00IIero oOpa3oBaHUsS MaTeMaTHKa SIBIICTCS 00S3aTCIIbHBIM IPEJIMETOM Ha JaHHOM
ypoBHE 00pa3oBaHMUs.

B 5—9 knaccax yueOHblil peameT «MaTtemaTuka» U3ydaeTcs B paMKax CIEAYIOIIMX YyueOHBIX
KYpPCOB:

B 5—©6 kjaccax — Kypc «MaTtemMaTuka,
B 7—9 kiraccax — Kypcol «Anredpa», «I'eomeTpus», «BepoITHOCTh U CTATUCTHKAY.

Hacrosimeld mporpamMMoil mpeaycMaTpuBaeTCsl BBIJICJICHUE B YYEOHOM IIJIaHE HAa HW3Yy4YCHUE
MaTeMaTHKH B 5 — 6 Kjaccax 5 y4eOHBIX YacOB B HEJCIIO B TCUCHHE KaXKJIOr0 rojia o0ydeHUs,
Bcero 340 vacos.

B 7—9 kiaccax 6 y4eOHBIX yacoB B Heaenmo (3 waca — Kypc «Auredpa», 2 yaca - Kypc
«Ieometpusi», 1 yac — kypc «BeposSTHOCTh M CTATUCTHUKA»), B TEUYCHUE KAXKIOTO roja OOy4eHUsI,
Bcero 612 gacos.

Bceero 952 yuebHbIX Haca.



[IJTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA YYEBEHOI'O IIPEJAMETA « MATEMATUKA»
HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHHUA

OcBoenne yuyeOHoOro npeamera «MaTtemaTuka» JOJKHO OOECIEUMBATh JOCTHUKEHUE HA yPOBHE
OCHOBHOTO 001Iero oOpa3oBaHUs CIEAYIONIUX JUYHOCTHBIX, METANPEIMETHBIX MU MPEAMETHBIX
00pa3oBaTeIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JlnyHOCTHBIE pe3yibTaThl OCBOEHUs MpPOrpaMMbl ydeOHOro mnpeamera «MartemaTukay
XapaKTepU3yHTCs:

Hampuomuuecxoe eocnumanue.

MPOSIBJICHUEM HHTEpECca K MPOLUIOMY M HACTOSIIEMY POCCUMCKOW MaTeMaTUKH, LEHHOCTHBIM
OTHOIIIEHUEM K JOCTHIKEHHUSIM POCCUHWCKMX MATEMAaTHUKOB UM POCCUUWCKOW MaTeMaTHYECKOM
IIKOJIBI, K MCTOJIb30BAHUIO ATHX JOCTHIKCHUH B JIPYTUX HAayKax W MPUKIATHBIX cepax.

FpaofcdaHCKoe u nyoeHo-HpaecmeeHyoe esocnumaHue.

FOTOBHOCTBIO K BBINOJHEHUIO O00sA3aHHOCTEW TpakJaHMHA U pealn3aluu ero Ipas,
MPEJCTABIICHUEM O MaTeMaTHYECKHX OCHOBaX (PYHKIIMOHHUPOBAHUS Pa3IUYHBIX CTPYKTYp,
SIBJICHUM, TpoLeayp Tpa)kJIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHI U IIp.); TOTOBHOCTBIO K
00CYXXJIEHUIO ITUYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JIOCTHKEHUH
HayKH, OCO3HaHHEM Ba)KHOCTHU MOPAJIbHO-3TUUECKUX IPUHLMIIOB B I€ATEIBHOCTH YYSHOTO.

Tpyoosoe ocnumanue:

YCTAaHOBKOM Ha aKTHUBHOE YYacTHE€ B PELICHUM IPAKTUYECKUX 3aJad MaTeMaTH4YE€CKOU
HaIpaBIE€HHOCTH, OCO3HAHUEM Ba)KHOCTHM MaTEMAaTHYECKOTro OoOpa30BaHUS Ha MPOTSHKEHUH BCEH
JKM3HU [Tl YCIIEITHONU Npo(ecCuoHaNbHOM AeSITEeIbHOCTH U Pa3BUTHUEM HEOOXOIUMBIX YMEHUI;
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM WHAMBUAYAJIBLHON TpaeKTOpuH oOpa3oBaHUs U
’KU3HEHHBIX MJIAHOB C YYCTOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

Ocmemuueckoe ocnumanue:

CIIOCOOHOCTBHIO K SMOIIMOHAIIBHOMY W 3CTETUYECKOMY  BOCIPHUATHIO  MaTEMaTHYECKUX
00BEKTOB, 3aj7lay, PEUICHUM, pacCy)ACHUW; YMEHUIO BUAETh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTHU B
HUCKYCCTBE.

lleHHocmu HA)Y4YHO20 NO3HAHUAL:

OpUEHTallMell B JESTEJIbHOCTU HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IpeJCTaBiIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4YeJOBEKa, IPUPOAbI M OOIIecTBa, MOHUMAaHUEM
MaTeMaTUYEeCKOM HayKH Kak cdepbl 4eI0BEUECKOW AesTEIHHOCTH, JITAIllOB €¢ pa3BUTHS U
3HAYUMOCTM JUIsl  Pa3BUTUS  LMBWIM3ALIMM;  OBJAJCHUEM  SI3bIKOM MaTE€MaTUKU U
MaTeMaTU4YE€CKOU KYyJIbTYPOM KakKk CPEACTBOM IIO3HAHUS MHUpPA; OBJAJCHUEM IIPOCTECUIINMHU
HaBBIKAMU MCCJIEAOBATEIBCKOU A€ITEIbHOCTH.

Dusuueckoe ocnumanue, Gopmuposanue Kyibmypvl 300p06bs U IMOYUOHATLHO20 OJAONONYYUL:

FOTOBHOCTBIO IPUMEHSTh MaTeMAaTUYECKUE 3HAHUSI B UHTEpPEcax CBOEIro 3J0pOBbs, BEACHUS
340pOBOro odpasa >KU3HHU (30pOBOE MUTAHUE, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTIbIXA,
peryisipHast  (u3nMyecKas aKTHUBHOCTH); C(GOPMUPOBAHHOCTHIO HaBbIKa  pedekcuu,
MPU3HAHUEM CBOETO IpaBa Ha OIIUOKY M TaKOro )K€ IpaBa Jpyroro 4ejaoBeKa.

Oronoeuueckoe gocnumanue:



OpMEHTalMeld Ha NPUMEHEHHE MaTEeMaTHYEeCKHUX 3HAaHUU JUIS pelleHds 3ajJad B OO0JacTH
COXPAaHHOCTH OKpY’Kalolleld cpenabl, IUIAHUPOBAHUS ITOCTYIIKOB M OIEHKH HMX BO3MOJKHBIX
MOCJICICTBUN JJIS1 OKpPYXKAIOUIeH Cpeipl; OCO3HAHHEM TIJI00ATBHOIO XapaKTepa HIKOJIOrHYEeCKUX
npoOJeM U Iy Tel UX pelIeHHUs.

Jluunocmuvie pesynbmamul, obecneuugaroujue a0anmayuio 06yyanwe2ocs K UsMeHAIOUWUMCS YCI108UIM
COYUANILHOU U NPUPOOHOU CPebl:

FOTOBHOCTBHIO K JCHCTBHUAM B YCJIOBHUSIX HEONPEACICHHOCTH, IOBBIIMIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 IPAKTUYECKYIO NESATEIbHOCTh, B TOM YMCJIE YMEHHUE Y4YUTHCSH y IPYIHX
J0JIel, npuoOpeTaTh B COBMECTHOM IEATEIbHOCTU HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLUU M3
OIBITA JIPYTHX;

HEOOXO/IMMOCThIO B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4YHcJe (POPMYyIHUpOBaTH HUIEH,
MOHSATHUSI, TUTIOTE3bI 00 OOBEKTaX W SIBJICHUSIX, B TOM YHCJIC paHEe HE M3BECTHBIX, OCO3HABATH
Je(pUIUTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOC pa3BUTHE;

CIIOCOOHOCTHIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCHIPUHUMATh CTPECCOBYIO CUTYAIIHIO
KaK BbI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATh IPUHUMAEMbI€ PELICHUS U JEHCTBUS,
(opMyIHUpOBaTh U OLIEHUBATH PUCKH U ITOCIEACTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATDI

MeranpenMeTHble pe3yJIbTaThl OCBOCHHS MPOTrpaMMbl yueOHOro mnpeaMera «MartemaTuka
XapaKTEepU3YyITCS OBIaJCHUEM

VHUBEPCANbHBIMU NO3ZHABAMETbHBIMU  OCUCMBUAMU, YHUBEPCATbHbIMU KOMMYHUKAMUBHBIMU
oeticmeusMU U YHUBEPCATIbHLIMU Pe2Y/IAMUSGHBIMU OelCEUAMU.

Vuusepcanvnvie  noznasamenvnwvle Oeticmeus — obecnevyugaiom — gopmuposanue  6A308bIX
KOCHUMUBHBIX NPOYecco8 ooyuanowuxcs (0ceoeHue memooo8 NO3HAHUS OKPYAHCAIOUWe20 MUpA;
npuUMeHeHue 102UYeCKUX, UCCIe008amelbCKUX onepayutll, ymeHul pabomams ¢ ungopmayueti).

baszosvie nocuueckue oeticmeusi:

® BBIABIATH M XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKUM MaTEMAaTHYECKHUX OOBEKTOB,
MOHATHUM, OTHOIIEHUH MEXIy TMOHATHUSAMHU; (OPMYJIUPOBATH OMNPEIETICHUs MOHITH;
yCTaHABJIMBATh CYIIECTBEHHbIM NPU3HAK KIACCU(PUKALMK, OCHOBaHMUS i1 0000IIeHUs
Y CPaBHEHUSI, KPUTEPUH ITPOBOAMMOIO aHAIN3a;

e BOCIIpUHUMATh, (OPMYIUPOBATH U NMPEeOOPa30OBBIBATH CYKIACHUS: YTBEPJIUTEIHHBIE U
OTpHIlIaTeIbHbIE, €IUHUYHBIC, YACTHBIE U OOIIIME; YCIOBHBIE,

® BBUIBISITh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IMPOTHBOpeuMst B (akTax,
JAHHBIX, HAOMIOJIEHUAX U YTBEPXKACHUAX; IMpeajlaraTb KpUTEPUU JUISI BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPECYUN;

e JieJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX U HHIYKTHUBHBIX
YMO3aKJIFOUEHU M, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

e pa30upaTh JOKa3aTeIbCTBA MAaTEMAaTHYECKUX YTBEP)KIACHUU (NpsAMbIE U OT IPOTHBHOIO),
MIPOBOJUTH CAMOCTOSITEJIbHO HECIIOKHBIE JI0KAa3aTelIbcTBA MaTeMaTHYeCKHX (PaKToB,
BBICTpauBaTh apryMeHTAlUI0, NPUBOAUTH MNPUMEPbl U KOHTPIPUMEPBI; OOOCHOBBIBATH
COOCTBEHHBIE PACCYKJICHUS;

e BpIOMpaTh crnoco0 pelieHuss y4yeOHOW 3ajaud (CpaBHHUBaTh  HECKOJIBKO  BapHaHTOB
pelieHusi, BbIOMpaTh Hanbosiee MOAXOMSIIMM C Y4ETOM CaMOCTOSITEIBHO BBIIEJIEHHBIX
KPUTEPUEB).

baszosvie uccieoosamenvckue oeticmsus:

® HCIIOJIB30BaTh BOIIPOCHI KakK I/ICCJ'ICJIOBaTeJ'IbCKI/II\/'I HUHCTPYMCHT ITO3HAHMU,
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(hbopMynMpoBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOpPEUHE, MPOOJIeMYy, CaMOCTOSATEIHLHO
yCTaHABJIMBATh HCKOMOE W JaHHOE, (OPMHPOBATH THIIOTE3y, ApPryMEHTHPOBATH CBOIO
MO3ULINIO0, MHECHHUE;

MPOBOJIUTH TI0 CAMOCTOSITEIBHO COCTAaBJICHHOMY TIUUIAHY HECJIOXKHBIM OKCIEPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHNE TI0 YCTAHOBJICHUIO OCOOCHHOCTEM MAaTeMaTHYEeCKOrO OOBEKTa,
3aBHCUMOCTEH 00BEKTOB MKy COOO0ii;

CaMOCTOSITETbHO (HOPMYITUPOBATH OOOOIICHUSI W BBIBOJIBI 10 pe3ybTaTaM IPOBEICHHOTO
HAOJIIOJICHUSI, WCCJICOBAaHUSA, OICHUBATh JOCTOBEPHOCTh IIOJIYYCHHBIX PE3YJIbTATOB,
BBIBOZOB 1 00OOILIEHNI];

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIIBUTATH MPEITOJIOKCHHUSI O
€ro pa3BUTHU B HOBBIX YCIOBHUSX.

Paboma c ungpopmayueri:

BBISIBIIATH HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMAINH, JAHHBIX, HEOOXOIUMBIX IS
pelIeHns 3a1a4u;

BBIONpATh, aHAIN3UPOBATH, CHCTEMATH3MPOBATh M HHTEPIPETUPOBATH MHQPOPMAIIHIO
pa3MYHBIX BUAOB U (DOPM IIPEACTABIICHUS;

BBIOMpaATh (OpMyY IpeICTaBICHUS HH(DOPMAIINH U WILTIOCTPUPOBATH pEIIaeMble 3a1a4uu
CXeMaMH, TuarpaMMaMHu, HHOH IrpauKOl U UX KOMOMHAITUSIMU;

OIICHMBATh HAJACIKHOCTh MH(POPMALINHU MO KPUTEPHUSIM, NMPEII0KEHHBIM YUYUTEIEM HIN
chopMyITHPOBAHHBIM CAMOCTOSITEIBHO.

Vhueepcanvnvie  Kommynukamueuwle Oeticmeus — obecneuugarom — cGopmuposanHocms
COYUATILHBIX HABLIKOG 00YUAIOUJUXCAL.

Obwenue:

BOCIIpUHUMATL U (bOpMy.TII/IpOBaTB Cy»KICHHA B COOTBCTCTBUU C YCJIOBUAMU U LCIIAMHU
OOIlleHHsI; SCHO, TOYHO, I'PAaMOTHO BBIpaXXaTh CBOK TOYKY 3pEHUS B  YCTHBIX U
MHUCbMCHHBIX TCKCTax, AaBaTb IOJACHCHHUA I10 XOAY PCHICHUA 3aJa4dd, KOMMCHTHPOBATHL
MOJTyYEeHHBIN pe3ylbTaT;

B XO0Jie OOCYXXIEHHS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOUl TEeMBbI, MPOOIEMEI,
pelaemMoi 3a1aur, BEICKAa3bIBaTh UJICH, HAIICJICHHBIC Ha ITOUCK PEIICHHUS, COITOCTABIISATh
CBOM CYXJICHUA C CYXKJICHUAMU NPYTUX YIACTHHUKOB JMUaJIora, 06HaPY)KI/IBaTI) pa3anmiuc
U CXOJCTBO TMO3HUIHUN;, B KOPpPEeKTHOU ¢opme ¢GOopMyInupoBaTh pPa3sHOTIACHS, CBOU
BO3paKCHHS,

NpEeaACTABJIATL PE3YJIbTaTbl PCIICHHA 3aJaydMd, ODSKCIICPpHUMCHTA, HCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITEJIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C YYETOM 3ajJad TNPE3CHTAlHH U
OCOOCHHOCTEH ayIUTOPUH.

Compyonuuecmeo:

MIOHMMAaTh M MCIOJI30BAaTh IMPEUMYIECTBA KOMAHJIHOW W MHIMBUAYAJIBHOW padOThI
NPy pelIeHuH y4eOHBIX MaTeMaTHYeCKMX 3aJad; NPUHUMATh IeJIb COBMECTHOMH
NEeATEIbHOCTH, IJJAHUPOBATh OPraHU3AIMI0 COBMECTHOH paboOThl, pacupeneyiaTb BHJIbI
paboTt, moroBapuBaThCs, OOCYX JIaTh MPOIECC W pe3yiabTaT paboThl; 0000IaTh MHEHUS
HECKOJILKHUX JIIOJICH;

y4acTBOBaTh B IpyNNoOBBIX ¢Gopmax palboTel (0OCyk AeHUs, OOMEH MHEHHUSMH, MO3TOBBIC
LIITYPMBI U JIp.); BBIIOJIHATE CBOIO YAaCTh PaOOThl U KOOPAUHUPOBATH CBOM JEHCTBHUS C
JIPYTHMU WIEHAMU KOMaH/bl; OIIEHUBATh KAYECTBO CBOETO BKJIAJ1a B OOIIMIA TIPOIYKT I10
KpPUTEPUSAM, CPOPMYJIMPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBUS.

Yuusepcanvnvie pecynamuensie Oeticmeus obecneuugarom — GopMuposanue  CMbiCI08bIX
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YCMAHOBOK U IHCUZHEHHbLIX HABbLIKOG JIUYHOCHIU.

CClMOOpZCZHMS’aZ/IM}Z.'

CaMOCTOSITEJIBHO COCTaBJISITh IUIAH, JNrOPUTM pelleHus 3aJayd (WM ero  4acTh),
BBIOMpPATh CHOCOO0 pelmIeHHs ¢ YYETOM HMEIOIIUXCS pecypcoB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHl PEUICHUM C Yy4YETOM
HOBOM uH(opmanuu.

Camokonmpony:

BJIAJIETh CIIOCOOAMU CaMOIPOBEPKU, CAMOKOHTPOJIA TpoIecca W pe3yiabTaTa pPEHIeHUs
MaTeMaTHYeCKO 3a/1auu;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTLYT BO3HUKHYTh IIPU PEUICHUM 3aJa4d, BHOCHUTH
KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HAWJICHHBIX OIIHOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHUE pE3yJbTaTa ACSITEIBHOCTH IIOCTABJICHHOW LEJIH W YCIOBUSIM,
OOBSICHITh MPUYUHBI JIOCTHXKEHUS WU HEJOCTYDIKEHUS 1N, HaXOAUTh OIIMOKY, /aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

[TIPEAMETHDBIE PE3YJIbTATDHI

[IpenmeTHble pe3ynbTaThl OcBOeHUsI Pabodell mporpamMMmbl IO MaTeMaTUKE IPEACTaBIEHBI IO
rogaM oOydeHHUs B CIEAYIOLIMX paszjiesiax MporpaMMbl B paMKax OTJEJIbHBIX KypcOB: B 5—©6
Ki1accax — Kypca «Marematuka», B /—9 Kijaccax — KypcoB «Anrebpa», «l'eomeTpusi»,
«BeposITHOCTh U CTaTUCTHUKAY.

PasBuTue Jormueckux Hp@I[CTaBJ'IeHI/Iﬁ N HAaBBIKOB JIOTHYCCKOT'O MBIIIJICHUA OCYHICCTBIIACTCA
Ha MPOTAKCHUHN BCCX JICT O6yquI/I$[ B OCHOBHOH HIKOJIC B paMKaxX BCCX HA3BAHHBIX KYPCOB.
BBIHyCKHI/IK OCHOBHOM IIKOJIEI CMOXKET CTPOUTH BBICKA3bIBAHUS WU OTPULIAHUA BBICKaSBIBaHHﬁ,
pacnno3HaBaTb UCTUHHBIC U JIOKHBIC BBICKA3bIBaHUA, IIPUBOJUTE MMPUMCPBI U KOHTPIPUMCPHI,
OBJIAZAICCT IMOHATUAMHU. OMNPCACICHUC, AKCHUOMA, TCOpEMa, A0KaA3aTCJIbCTBO — U HAYUYHUTCH
HCITIOJIL30BAaTh UX ITPU BBITIOJTHCHUHN y‘IG6HBIX " BHeyqe6HBIX 3aJa4.
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PABOYAA ITPO'PAMMA YYEBHOI'O KYPCA «MATEMATHKA». 5 - 6
KJIACCBI
LIEJIM U3YYEHUS YYEBHOI'O KYPCA

[IpuopuTeTHHIMHU LEIIMH OOy4YeHHUS MaTeMaTUKe B 5—~6 Kiraccax SIBISIOTCS:
e 1mponomkeHrne (OpPMHUPOBAHUS OCHOBHBIX MAaTEMAaTHYECKHUX IOHATHH (YMCIO, BEIWYWHA,
reoMeTpuueckas ¢Gurypa), OOCCICUHMBAIONIUX TMPEEMCTBEHHOCTh U TEPCICKTHBHOCTH
MaTEeMaTUYECKOTO 00pa3oBaHUsI OOYUAIOIIUXCS;

® pa3BUTHE HUHTEJUIEKTYaJlbHbIX M  TBOPYECKUX  CIIOCOOHOCTEH oOyuaromumxcs,
[I03HABATEJIbHOM AaKTUBHOCTH, HCCIENOBATEIBCKUX YMEHHUH, HHTEpeca K H3YYCHHUIO
MAaTEMaTUKU;

® JIOJABCACHUC 06y‘laIOIJ_II/IXCH Ha AOCTYIMIHOM IJII HUX YPOBHC K OCO3HAHHIO B3aMMOCBIA3U
MATEMATHKHU U OKPYIKAOIICTO MHPaA,

L4 (I)OpMI/IpOBaHI/IC (bYHKHHOHaHBHOﬁ MaTeMaTU4YeCKOM I'paMOTHOCTHU: YMCHUA
pacio3HaBaTb MAaTEMaTHUYCCKHUC OOBEKTHI B pP€ajJdbHbIX JXHW3HCHHBIX CHUTYaALUAX,
OPUMCHATE OCBOCHHBLIC YMCHHUA [JId PCIICHHUSA IHIPAKTHKO-OPHUCHTUPOBAHHBIX 3ajda4,
HUHTCPIPCTUPOBATL TIOJYUYCHHBIC PC3YyJIbTATbl WM OHONCHHBATH HX Ha COOTBCTCTBHUC
HpaKTH‘IeCKOﬁ CUTYyalluH.

OCHOBHBIE JTUHUU COJIEP)KaHUSI Kypca MaTeMaTUKU B 5—6 kjaccax — apudmeThudyeckas u
reoMeTpHuYecKasi, KOTOpbIe Pa3BUBAIOTCS MapajjiesIbHO, Ka)K/1asi B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOM, OJHAKO, HE HE3aBUCUMO OJIHA OT APYrOil, a B TECHOM KOHTAaKTE€ U B3aWMOJECUCTBUMU.
Taxxe B Kypce MPOUCXOAUT 3HAKOMCTBO C 3JI€EMEHTaMM ajireOpbl U ONKCATEIbHON CTaTUCTUKH.
N3yuenue apudmMeTHnueckoro Matepuaia Ha4YMHAETCsl CO CUCTEMATU3allMU U Pa3BUTHUS 3HAHUI
O HaTypaJbHBIX YHCJAaX, IOJYYEHHBIX B HaudaJbHOHN IIKoJIe. [Ipu 3TOM coBeplIeHCTBOBaHUE
BBIYMCIIUTEIIFPHOW TEXHUKH M (POPMHPOBAHHWE HOBBIX TEOPETHUYSCKHX 3HAHWM COUYETACTCS C
Pa3BUTHEM BBIYMCIUTEIBHON KYJIbTYphl, B YaCTHOCTH C OOyYEHHMEM IPOCTEUIIUM HpueMam
MNPUKUJIKU U OLIEHKH PE3yJIbTATOB BbIYUCIIEHUN. M3yueHne HaTypalbHBIX YU CEN MPOJOIKAETCS
B 6 KJ1acce 3HaKOMCTBOM C HAYaJIbHBIMU MMOHATHUSMH TEOPUH JACITUMOCTH.

Jpyroit kpynHbIi 610K B coAepkKaHUHU apu(PMETHUECKON TUHUU — ATO ApoOu. Havano
M3y4YeHUsI OOBIKHOBEHHBIX M JICCATUYHBIX ApoOeil OTHECEHO K S5 Kiaccy. DTO NEpBBIA dTaml B
OCBOEHHHU JIpoOeii, KOrjila MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HIESIMH, MMOHSTHSIMH TEMBI.
IIpu sTOoM paccMoTpeHHe OOBIKHOBEHHBIX ApoOeil B MOJHOM OO0BEME MPEAIIECTBYET U3YUYECHUIO
JIECSITUYHBIX JIPOOEi, 4TO 11eJIecCO00pa3HO ¢ TOYKH 3PEHHUS JIOTHMKH H3JI0KEHHUSI YHUCIIOBOM JIMHUM,
Korja TpaBUjia AEUCTBUU C JAECATUYHBIMH APOOSMHU MOXXHO OOOCHOBAaTh YK€ H3BECTHBIMH
aJTOPUTMaMU  BBIMIOJIHEHUSI JEUCTBUU C OOBIKHOBEHHBIMU JApOOSIMH. 3HAKOMCTBO C
JIECSITUYHBIMU ~ APOOSIMH  PACLIMPUT BO3MOXKHOCTH JJII TOHUMaHUS OOy4darolMMUCS
NPUKJIAJIHOTO IPHMEHEHHUs HOBOM 3allMCHM NOpU U3YyYEHUM JAPYrUX MPEeAMETOB U IpHU
MPaKTUYECKOM HCITOJb30BaHWHU. K 6 KijlacCy OTHECEH BTOPOM 3Tam B M3YUYSCHUHM IPOOCH, Tae
MIPOUCXOAUT COBEPIICHCTBOBAHNE HABBIKOB CPABHEHHS M IMpeoOpa3zoBaHusl Apobdeid, ocCBOeHHUE
HOBBIX BBIYMCJIUTEJIBHBIX aJrOPUTMOB, OTTAaYUBAHUE TEXHUKHU BBIYMCIECHUM, B TOM YHUCJIE
3HAYCHUM BBIPpAXXEHUM, COIEp KalllUX U OOBIKHOBEHHBIC, U JASCITUYHBIE APOOH, YCTAaHOBIICHHUE
CBsI3€l MEXJy HUMH, paCCMOTPEHHE MPUEMOB pEIIeHUs 3a7a4d Ha JpoOu. B Hauane 6 kiacca
MPOUCXOAUT 3HAKOMCTBO C IIOHSITUEM IPOLIEHTA.

OCcOo0OEHHOCThIO U3YUYEHHUS MOJIOKHUTEIIbHBIX U OTPULIATENIBHBIX YHUCEN SABJISIETCS TO, YTO
OHHU TaK>X€ MOT'YyT pacCMaTpUBAThHCS B HECKOJIBKO ATanoB. B 6 ki1acce B Hayasie U3y4eHUsl TEMBI
«IlomoxknuTenpHblEe U OTPULIATEIBHBIE YHCIIA» BbIAEHsAETCA noareMa «lLlenble uncna», B pamkax
KOTOPOl 3HAKOMCTBO C OTPHULATEIbHBIMHU YHUCJIAMH U JNEHUCTBUSIMU C IIOJIOKUTEJIBHBIMU M
OTPHULATEJIBHBIMU YUCJIAMH IIPOMCXOJUT HAa OCHOBE COAEPKATEIBHOIO MOAXO0JA. IJTO IMO3BOJSET
Ha JOCTYITHOM YPOBHE MO3HAKOMHTH YUallIMXCsl MPAKTUYECKH CO BCEMH OCHOBHBIMHM MOHSITHUSIMU
TEMBI, B TOM YHCJI€ M C MpaBUJIaMH 3HAKOB NpPH BHIMOJIHEHUHU apU(PMETHUYECKUX JECHCTBUIA.
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N3ydenue panroHaIbHBIX YHCENI Ha ATOM HE 3aKOHYHUTCS, a OyJeT MPOJOJKEHO B Kypce anreOpbl
7 xjacca, 4TO CTaHET CJIEAYIOUIUM IPOXOJOM BCEX MNPUHIHUIHAIBHBIX BOIPOCOB, TEM CAMBIM
pasaeneHrue TpPyJIHOCTEH oOjerdaeT BOCHPHUSTHE MaTepuana, a paclpelieieHUue BO BpPEMEHHU
CIIOCOOCTBYET MIPOYHOCTHU MPUOOPETAEMBIX HABBIKOB.

IIpy o0OydeHWM pEmIEHUI0 TEKCTOBBIX 3a7ad B 5—6 kjaccax WCIOJB3YIOTCS
apudMeTHYECKHUEe NPUEMBbI pemieHus. TeKCTOBbIe 3ajadu, pellaeMble IMpU OTpadoTKe
BBIYMCJIUTENILHBIX HAaBBIKOB B 5—06 Kjaccax, pacCMaTpUBAIOTCS 3aJayd CJICAYIOIIUX BHUJIOB:
3aJa4u Ha IBMKCHUC, HA YaCTHU, HA ITOKYIIKH, Ha pa60Ty 1 IIPpOU3BOJUTCIILHOCTD, HA IMPOLICHTHI,
Ha OTHOWICHUSA U IMTPOIMOPIUN.

Kpome Toro, oOyuarommecss 3HaKOMSTCSI C NpUEMaMU pelIeHUs 3ajad Iepedopom
BO3MOJKHBIX BApUAHTOB, y4aTcs padoTath ¢ MH(pOpMamuei, mpeacTaBIICHHONH B (popMe TaOIIHIT
WY TUArpaMM.

B  PabGoueit  mporpamme = mpeaycMOTpeHO  (opMUpOBaHHE  MPOIEAESBTHUCCKUX
anreOpanvecKux IMpeICTaBlIeHNH. bykBa Kak CHMBOJ HEKOTOPOTO YHCIAa B 3aBUCUMOCTH OT
MaTeMaTH4eCKOro KOHTEKCTa BBOJUTCS IIOCTENEHHO. byKBeHHass CHMBOJIHMKA HIUPOKO
HCIIONBb3YEeTCSl MPEXJEe BCEro IS 3alucu OOIIMX YTBEPXKACHUU U TpeIokKeHUM, Gopmyin, B
YaCTHOCTH AJIs1 BBIYHUCIICHHA I'COMCTPUYCCKUX BCIIMYMH, B KAYCCTBC «3aMCCTUTCIIs YUCIA.

B kypce «Maremarukn» 5—6 KiIaccoB mpeacTaBlIeHA HarJsiHas reoOMeTpHus,
HalpaBj€HHAasT Ha pa3BUTHE OOpPAa3HOrO0 MBIIJIEHUS, MPOCTPAHCTBEHHOIO BOOOpaXKEeHUS,
M300pa3UTENbHBIX YMEHHH. OTO BaXXHbI 3Tam B M3YYEHUH  T'€OMETpPHH, KOTOPBII

OCYILECTBIISIETCS. HAa HArJIAJHO-NPAaKTUYECKOM YPOBHE, OINHUpAaeTCs Ha HaIIIAHO-00-pa3Hoe
MBIIIIJIEHHE oOyuaromuxcsa. bomplias pojb OTBOAMTCA MNPAKTUUYECKOW JE€SITEIbHOCTH, OIBITY,
SKCIEPUMEHTY, MojenupoBanuio. OOydarommuecss 3HAKOMATCS C TeOMETPUYECKHMH (purypamu
Ha IUIOCKOCTH M B NPOCTPAHCTBE, C UX IPOCTEHIIMMU KOH(DUrypauusMH, ydaTcs U300pakaTh UX
Ha HEJIMHOBAaHHOM M KJIeT4aToil Oymare, paccMaTpuBalOT MX HpocTediine cBoiicTBa. B
Mpoliecce M3Y4YeHMs] HArJSITHOM T€OMETpHUM 3HaHMS, MOJY4YeHHbIE O0YydYaroIIMMHUCS B HayaJbHON
LIKOJIE, CHCTEMAaTU3UPYIOTCA U PACLLIUPSIOTCS.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

CornacHo ydyeOHOMY IUIaHy B 5—6 Kilaccax WH3yd4aeTcsi HMHTETPUPOBAHHBIM TIpeaMeT
«MaTteMaTHKkay, KOTOPBIA BKIIFOYaeT apu(PMETHISCKUU MaTepHaJl U HATJSTHYIO T€OMETPHIO, a
TaKKe TIPOTICASBTUYCCKUE CBEJACHUS U3 alireOphl, 2JIEMEHTHI JIOTUKH U Hadalia OMUCaTEeIbHOU
CTaTUCTUKHU.

VYueOHBIN TIJIaH HAa M3YyYeHHWE MaTeMaTHKH B 5—O6 Kjaccax OTBOAUT 5 ydeOHBIX 4acOB B HEACIIO
B T€UEHHUE KaXKJI0T0 roja o0ydenusi, Bcero 340 yueOHbIX 4YacoB.

COAEPXAHUME YYEBHOI'O KYPCA (I10 'OJAM OBYYEHNA)

5 kiace

Hamypansuvie uucna u nyao

Harypanbnoe uncno. Psg natypansubix yucen. Yucno 0. M300paxeHnne HaTypaIbHbBIX
YyyCceJl TOYKaMU Ha KOOPAMHATHOM (YMCIIOBON) NMPSAMOIA.

ITo3unuonHas cucreMa cumuciaeHus. Pumckas Hymepanus Kak NpuUMep HENMO3ULHMOHHOU
CHUCTEMBI cUMcIieHUs. JlecsiTuuHas cuctema CUMCIICHUS.

CpaBHeHHE HATypaJbHBIX YHCEJ, CPAaBHEHHE HATypaJbHBIX uHcesl ¢ HyneM. CrocoOsl
cpaBHeHUs. OKpYTJIEHUE HATyPaJIbHbBIX YHUCEI.

CioxeHue HaTypaJIbHbIX YHCEJ; CBOWCTBO HYJs HpPU  CIOXKEHUM. BbplunMTaHue  Kak
JeicTBUE, OOpAaTHOE CIIOKEHUIO. Y MHOKEHHE HATypaJIbHBIX UYMCEN; CBOWCTBA HYJIS M €IUHULIBI
Npy yMHOKEHHH. JlemeHue kak JecTBue, oOpaTHOE YMHOXXEHHI0. KOMITOHEHTHI JEeHCTBUH,
cBsI3b Mexay HuMU. [IpoBepka pesynbraTa apudmeruyeckoro aenctBus. llepemecTurenbHoe U
coYeTaTeIbHOE CBOWCTBA (3aKOHBI) CJIOXKEHUS M YMHOXEHHS, PACHpEelIeUTEIbHOE CBOMCTBO
(3aKOH) YMHOKEHHS.
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Hcnonp3oBanue OykB 1Jisi 0003HAUYEHUS] HEU3BECTHOIO KOMIIOHEHTAa W 3aIllCU CBOWCTB
apupMeTHISCKUX NCHCTBUM.

Jlenureny u KpaTHBIE YUCIA, PA3JI0KEHUE HA MHOXKUTEIM. [IpOoCThie U cOCTaBHBIE YHUCIA.
IMpuznaku nearumoctr Ha 2, 5, 10, 3, 9. /leneHue ¢ ocTaTKOM.

CrerneHp ¢ HATYpaJIbHBIM MOKa3aTeNieM. 3alKiCh YKhCia B BUJIE CYMMBI pa3psiIHBIX
claraeMbIX.
YucnoBoe BbIpakeHHE. BplUMCIeHHE 3HAYEHUN YHCIOBBIX BBIPAXKEHUN; MOPSAAOK BBIMOJTHEHHUS
nercTBui. MCroJIb30BaHUE MPU BBIYMUCICHUAX MEPEMECTUTEIIBHOTO M COYETATEIBHOTO CBOWMCTB
(3aKOHOB) CIIOKEHUSI 1 YMHOXKEHUS, PaCIpeAeTUTeIbHOTO CBOMCTBA YMHOKEHUSI.

poou
[Ipencrasmenne o apodbw kak criocoOe 3amucH 4acTd BelWduHbl. OOBIKHOBEHHBIC IPOOH.

[IpaBunbHbIe U HempaBUJibHBIE IpoOu. CMemiaHHas ApoOb; Mpe/CcTaBlICHHE CMEIIaHHON Npodu B
BHJIC HEMPaBWJIBHOW JpOOM W BBIICJIICHHE [EJI0OH 4YacTH YWCiIa W3 HENPaBWIBHOW IpoOu.
N3ob6pakenue apobeit ToukaMu Ha YHUCIOBOM mpsimoii. OCHOBHOE CBOWCTBO Jpoou. CokpaiieHue
npobeit. [IpuBenenne qpodu Kk HOBOMY 3HaMeHaTento. CpaBHeHHE ApoOeii.

CrnoxxeHue U BbIUMTAHHUE JIpoOeil. YMHOKEHUE U JieJeHre apobeii; B3auMHO-00paTHbIE
npoOu. HaxoxaeHue 4yacT 1eJIOro U 1eJIoro o ero 4acTH.

Hecstnanas 3anuchk apooeit. [IpencraBienue necaTudHoi Apodu B BUIE OOBIKHOBEHHOM.
N3o0paxeHne NeCATHYHBIX ApOoOeH TOUKaMU Ha YKUCIOBOHM mpsiMoii. CpaBHEHUE NECATUYHBIX
JpoOeH.

ApudmeTnyeckue JeUCTBUS C IECATUYHBIMU Apo0samMuU. OKpyTriieHUE AECATUYHBIX JpPOOeH.

Pewenue mekcmoewix 3adau

Pemienue TeKCTOBBIX 3a7ia4 apuPMETHUECKUM CIIocOOOM. PerieHue Jormyeckux 3ajad.
Pemrenue 3a1au nepeGopoM Bcex BO3MOKHBIX BApUAHTOB. MICOIb30BaHKE TIPH PEIICHUH 3a1a4
TaOJINI] U CXEM.

Pemenue 3amau, copepikaliux 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIUYUHBI: CKOPOCTH, BpEMs,
paccTosiHHe; IIeHa, KOJIWYECTBO, CTOMMOCTh. EJMHUIBI H3MEpPEHHS: Macchl, 00BEMa, IICHBI,
paCCTOHHI/Iﬂ, BpeMCHI/I, CKOpOCTI/I. CBHSB Me)KI[y CANHNIaMu I/I3Mep€HI/I$I Ka)K}lOI\/’I BCJINYHNHEI.

PerieHrie OCHOBHBIX 3a/1a4 Ha JPOOH.

HpeIlCTaBJ'ICHI/IC JTAaHHBIX B BUJC Ta6.]'II/III, CTOJ'I6‘IaTBIX I[I/IarpaMM.

Haznaonan ceomempus

Harnsgaeie npencraBienust o purypax Ha INIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOIOYT'OJIbHUK, OKPYHOCTb, Kpyr. Yroi. IlpsMoi, ocTpblil, Tynoi M pa3BEpHYThIU
YIJIBIL.

JnuHa  oTpe3ka, METpUYECKHWE €IUHULBI JUIUHBL JInMHa  JIOMaHOH, NEpUMETP
MHOTOYTOJIbHUKA. VI3MepeHne 1 NOCTpOCHHUE YII0B ¢ IOMOLIBIO TPAHCIOPTUPA.

Harnsanele npencraBieHuss o Qurypax Ha  IUIOCKOCTH:  MHOTOYTOJIBHHMK;  TPSIMOYTOJIBHUK,
KBaJpaT; TPEYroJbHUK, O PABEHCTBE QUTYP.

N3o0paxenue ¢uryp, B TOM 4mcie Ha kierdatoid Oymare. [TocTpoenune kKoHpUrypanuii u3
yacTeil MpsIMOM, OKPY>KHOCTH Ha HEJIMHOBAaHHOW M KieTuaTtodl Oymare. Mcmosib30BaHHME CBOICTB
CTOPOH M YTJIOB MPSIMOYTOJIbHUKA, KBaJgpaTa.

[Inomans OpsAMOYTroOJbHUKA U MHOTOYT'OJIBHUKOB, COCTABJICHHBIX W3 IMPSIMOYIOJbHUKOB, B
TOM uuncie Gpuryp, n300paxCHHBIX Ha KJeT4aTol Oymare. ENMHUIBI U3MEPEHUS TUIOIIA/IH.

Harnsgnele  mpencraBieHuss O OPOCTPAHCTBEHHBIX — (urypax:  OpsMOYTOJIbHBIHM
napajenenunes, KyO, MHOrorpaHHuku.  M3o00paxkeHWe  MpOCTEUIIMX  MHOTOTPAHHUKOB.
Paseptkn kyOa u mapamnenenunena. Co3mgaHue Mojejeil MHOTOIpaHHUKOB (M3 Oymary,
IIPOBOJIOKH, IUTACTHJIMHA U JIp.).

O0BEM NPSIMOYTOJIBHOTO Mapajienenumnena, Kyoa. Enuaunsl uamMmepenus: oobema.

6 Kiacce

Hamypaﬂbnbte qyucia
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ApudmMeTndyeckrue JEUCTBHSI C MHOTO3HAYHBIMH HATypadbHBIMH YHUCIAMH. YHCIIOBBIE
BBIPOKEHUS, TOPSIOK JIEHCTBHM, HCIIOJIb30BaHHE CKOOOK. Vcrmosb30BaHME TPHU BBIYHUCICHHUSIX
MEPEMECTUTEILHOTO M COYETATEJIbHOTO CBOWCTB CIIOKEHHUS M YMHOXEHUS, pacupeiesIuTeIbHOTO
CBoicTBa YMHOX€HUs. OKpyIrieHUe HaTypalbHbIX YUCEIL.

Jenutenu m KpaTHBIE 4YHCIIA; HAUOONBIIMKA OOIIMN JEIUTENIh U HaUMEHbIlee oOIee
KpaTHoe. JleTuMOoCTh CyMMBI U NpOU3Be/IeHus. JleneHne ¢ oCTaTKOM.

poou
OObIKHOBEHHas1 po0b, OCHOBHOE CBOWCTBO ApoOu, cokpaiieHue apodei. CpaBHeHHE U

yropsiiounBanue apoOeil. Pemienne 3amay Ha HAXO0XKACHHUE YacTH OT IMEJOr0 | IEJOTO IO €ro
gactu. [[pobHoe umcio kak pe3ynbTar neneHus. llperncraBineHue AecATHYHON ApoOU B BHUIE
OOBIKHOBEHHOM JpOOM W BO3MOXKHOCTH TIPEIICTABIICHHUS OOBIKHOBEHHOW  JpoOM B  BHIE
necsaTUYHOU. JlecaTUuHbIE NpoOU U MeTpudeckas cuctemMa mep. Apudmerndeckue NEHCTBUS U
YHCJIOBBIE BHIPAKECHUS C OOBIKHOBEHHBIMU M JECITUYHBIMH IPOOSMHU.

Otnomienue. Jlenenue B 1aHHOM OTHOIIEHUU. Macmtal, niporiopuusi. [Ipumenenue
MPONOPLMH MPU PELICHUU 3a]a4.

[lonsiTue mporeHTa. BhraucieHrne mpoIieHTa OT BEIWYHWHBI U BEJIMYHMHBI MO €¢ TPOIICHTY.
Bripakxenue mTpOIEHTOB AECATUYHBIMU JApoOsiMu. PereHue 3amad Ha MPOIEHTHI. BbipakeHue
OTHOILLICHHUS BEJIMYMH B MMPOIIEHTAX.

Ilonoscumensuvle u ompuyamenvhovle YUC1a

[TonoxxurtenpHble U OTpULlaTeIbHBIE YHcia. Llenpie uncna. Moayns uncia,
reoMeTpuyuecKas MHTepIpeTanns Moayist uncia. M3o0paxkeHue uncesl Ha KOOPIUHATHON
npssMoit. YucmoBsie npoMexkyTku. CpaBHeHUE yncel. ApudMeTHIECKUEe JTSUCTBUS C
MOJIOKUTEIILHBIMHA U OTPHUIIATEIIFHBIMU YHUCIIAMH.

[IpsimoyrosibHas cucTeMa KOOpAMHAT Ha TIOCKOCTH. KOOp/IMHATHI TOYKHU HA MJIOCKOCTH,
abcuucca u opaunata. [loctpoenue Touek u GuUryp Ha KOOpJUHATHOMN MIOCKOCTH.

bykeennvie ¢viparcenus

[Ipumenenue OyKB ISl 3alMCH MaTEMAaTHYECKUX BBIPAKEHUH M mpemioxkeHuid. CBoiicTBa
apudMeTnueckux JedcTBUil. BykBeHHBIE BBIPAKEHUS M YHCIIOBBIE IOJACTAHOBKHU. ByKBEHHbIE
paBeHCTBa, HAXOXKJIEHHME HEU3BECTHOIO KOMMOHeHTa. Dopmynbl; (QopMysibl  HEpuUMeTpa U
IJIONIAAY MIPSMOYTOJIBHIKA, KBaApaTa, 00beMa mapajuiesienureia u Kyoa.

Pewenue mexcmoswvix 3aoau

Pemenue TekcTOBBIX 3a/au apupMEeTHYECKHM crocoOoMm. PelmieHue Joruyeckux 3aaad.
Pemenue 3amau mepebopoM BceX BO3MOXKHBIX BapHaHTOB. PemieHwe 3amay, coaeprKaliux
3aBUCUMOCTH, CBSA3BIBAIOIIUX BEJIUYMUHBI: CKOPOCTb, BpPEMs, PACCTOSIHUE; 1I€Ha, KOJHUYECTBO,
CTOMMOCTB; MPOU3BOJIUTEIBHOCTh, BpeMs, 00beM paboThl. EnuHUIBI H3MepeHHus: Macchl,
CTOUMOCTH; PACCTOSHUS, BPEMEHHU, CKOpOCTH. CBS3b MEXIY €AUHUIIAMU HU3MEPEHHUS KaxJI0u
BEIIMYUHBI.

Pemenne 3amad, CBSI3aHHBIX C OTHOIIEHUEM, IIPOIMOPIMOHATBHOCTHIO BEJIUYWH,
MPOIEHTAMH; PEIIICHUE OCHOBHBIX 3a7a4 Ha IPOOU U MPOIICHTHI.
OueHka W NMPUKUJIKA, OKpYTJIeHHe pesysibTata. CocTaBieHne OyKBEHHBIX BBIPAXKEHUH IO
YCJIOBUIO 3a/1a4H.

[IpencraBnenne MaHHBIX C MOMOIIBIO Ta0Onuil ¥ auarpamm. Croi0uaTbie JAHATPAMMBIL:
YTEHHE U ToCTpoeHue. UTeHHe KPyroBbIX JUarpaMM.

Haznaonan zeomempus

Harmsanneie npeacraBinenust o purypax Ha INIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, yroJl,
JIOMaHasi, MHOTOyTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHOe pacrosiokeHue JIByX TNPSMBIX Ha IJIOCKOCTH, TapajlesbHbIE MpsIMbIE,
NEPHEHAUKYJISIDHBIE NOpsiMble. M3MepeHHe pacCTOSTHUM: MEXIy IABYyMs TOYKAMH, OT TOYKH [0
MPsIMOM; JUTMHA MapIIpyTa Ha KBaJIpaTHOM CeTKe.

N3mepenne U TOCTPOCHHE YIJIOB C TOMOIIBIO TPAHCTIOPTHpA. BUIBI TpeyroibHUKOB:
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OCTPOYTOJbHBIN, MPSMOYIOJbHBIA,  TYNOYTOJbHBIA;  pPaBHOOEAPEHHBIH, PABHOCTOPOHHMA.
UeThIpeXyroiabHUK, MPUMEPHl YETBIPEXYTOJIBHUKOB. IIpsIMOYroiapHUK, KBaJapaT: HCIIOIb30BaHUE
CBOHMCTB CTOpOH, YIJIOB, nuaroHajiei. M3o0pakeHne reoMeTpuueckux (Uryp Ha HEIMHOBAHHOM
Oymare C UCIIOJIb30BaHUEM LHUPKYJS, JUHEHKH, YroJIbHUKA, TpaHcropTtupa. lloctpoenus Ha
KJIeTYaToi Oymare.

[lepumerp mHoOroyrombHuka. IloHsTue momanu QULypsl; €IMHUIBI  H3MEpPEHUS
wiomany. IlpubnmwxenHoe nsmepenue iomanu ¢Guryp, B TOM 4YHUCJIE€ Ha KBaJApAaTHOM CeTKe.
[Ipubnu>xeHHOE U3MEpPEeHHUE JIIMHBI OKPY>KHOCTH, TJIOIIAAU Kpyra.

CummMmeTpusi: LIeHTpajbHas, OceBasl M 3€pKajbHasi cUMMeTpuM. llocTpoeHne cUMMMETPUUYHBIX
uryp.

Harnsimaeie mpeacraBieHHss O NPOCTPAHCTBEHHBIX (GUrypax: mapajuienenunen, Kyo,
Npu3Ma, nupaMuaa, KOHyC, HUIUHAD, map U cepa. M300pakeHre nNpocTpaHCTBEHHBIX QUTYP.
IIpumepbl pa3BEepPTOK MHOTIOTPAaHHUKOB, MUIUHApa U KoHyca. Co3pganue wmopaeneu
MPOCTPAHCTBEHHBIX (pUryp (u3 Oymaru, mpoBOJIOKH, IACTUINHA U AP.).

ITonsTue 06BEMa; equHULIBI U3MepeHus: 00bemMa. OOBEM NMPAMOYTOJBHOIO Mapajliesienunesa,
KyOa.

[IJIAHUPYEMBIE ITPEJIMETHEIE PE3Y/JIbTAThI OCBOEHUSA IPUMEPHOH PABOYEN
[IPOTPAMMBI KYPCA (IT0O 'OJAM OBYYEHUA)

OcBoenue yueOHOro kypca «MaTtematuka» B 5—6 Kjlaccax OCHOBHOM IIKOJBI JTOJKHO
obOecrieunBaTh JOCTHKEHHE CIEAYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PEe3yIbTaTOB:

5 kiaace

Yucna u évivucnenusn

[ToHuMaTh U IPaBUIIBHO YHOTPEOIISITH TEPMUHBI, CBI3aHHBIE C HATYpaJIbHBIMU YU CIaMHU,
OOBIKHOBEHHBIMH U JECITUYHBIMU JIPOOSIMH.

CpaBHUBATh U YNOPSJOYMBATh HATypaJibHbIE YMCIIA, CPABHUBATH B MPOCTEHIIMX CiIydasx
OOBIKHOBEHHBIE IPOOH, IECATUYHBIE JPOOH.

COOTHOCUTH TOYKY Ha KOOPAMHATHOM (YMCIIOBOM) MPSAMOM C COOTBETCTBYIOIIUM €il
YHCJIOM M M300pa)kaTh HaTypajbHbIE YHCIIAa TOUKAMH Ha KOOPAMHATHON (YUCIOBOMN) MPSMOI.

Brmonusate apudmeTnueckue ASHCTBUS C HATYPAIbHBIMU YHCIIAMH, ¢ OOBIKHOBEHHBIMU
JpOOSIMH B IPOCTEUIINX CITydasiX.

BpinonHATs NpoBEpKyY, NPUKUAKY PE3yJIbTaTa BHIUUCICHUMN.

OKpyrisaTh HaTypajbHbIE YHCIIA.

Pewenue mexcmoswix 3aoau

PemaTte TekcToBbIE 3aauu apU(PMETHUECKUM CIIOCOOOM M C MOMOIIBIO OPraHU30BaHHOTO
KOHEUHOT'0 nepedopa Bcex BO3MOXKHBIX BAPHAHTOB.

Pematp 3agauu, copepkaniue 3aBUCUMOCTH, CBA3BIBAIOLME BEJIWYMHBI: CKOPOCTH, BpeMH,
paccTosHuE; LIEHA, KOJIMYECTBO, CTOUMOCTD.

Hcnonp30BaTh KpaTKHUE 3alHCH, CXEMBbI, TaOIUIbI, 0003HAYEHUS TIPU PEIICHUHU 3a]1ay.

ITonp30BaTbCd OCHOBHBIMM €IMHULAMM HM3MEPEHHUS: ILEHBI, MAacChl; PAaCCTOSIHHI,
BPEMEHHU, CKOPOCTH; BBIpa)KaTh OJHU €AUHUIIbI BEJIUYUHBI Yepe3 Apyrue.

H3BnekaTh, aHATU3UPOBATH, OLIEHUBATh HH(POPMALIMIO, IPEJICTABICHHYIO B Tabiulle, Ha
cToJI0UaTON auarpaMme, HHTEpHOPETUPOBAThH NIPEACTABICHHbIE JaHHBIE, UCIIOIb30BaTh TaHHbIE
MpU pEIIeHUHU 3ajady.

Hacnaonan ceomempusn

[Tonp30BaTHCSI TEOMETPUUYCCKUMU TMOHATHSIMU: TOUYKA, TPsiMasi, OTPE30K, JIyd, yTodl,
MHOT'OYT'OJIBHUK, OKPY>XHOCTb, KPYT.

[IpuBOaUTH IPUMEPHI OOBEKTOB OKPYKAIOLIEI0 MUPA, UMEIOMNX (HOPMY U3YUEHHBIX
TCOMETPUYECKUX (DUTyp.

Hcronp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIAMH: BepIIMHA CTOpPOHA; C
MHOTOYTOJIbHUKaMH: YTOJI, BEPIINHA, CTOPOHA, IMArOHAJIb; C OKPYKHOCTBIO: PanycC, TUaMETP,

15



LIEHTP.

N3006paxkaTh U3yyeHHbIE TeOMeTpHUYecKre PUrypbl Ha HEIMHOBAHHOM M KJIET4YaTOM
Oymare ¢ MOMOILBIO IIUPKYJS U JIMHEHKH.

Haxonuts nuMHBI OTPE3KOB HEIMOCPEICTBEHHBIM HU3MEPEHUEM C MOMOIIBIO JTUHEHKH,
CTPOUTH OTPE3KH 3aJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTbH 33/IaHHOTO pajuyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH UM YIJOB MNPSIMOYTOJIbHUKA, KBajpaTa Uil HX
MIOCTPOEHHUSI, BBIYMCIICHUS IJIOMIAAN U IEPUMETPA.

BpraucnsaTe mepuMeTp M IUIOMIaAb KBajpaTa, IpSIMOYTOJIbHUKA, (PUTYyp, COCTABICHHBIX U3
MIPSIMOYTOJIBHUKOB, B TOM 4YHCJe (UTYp, N300paXKECHHBIX Ha KJIeTUaToi Oymare.

[Tonb30BaThCss OCHOBHBIMU METPUYECKUMHU €AUHUIIAMH W3MEPEHUs JIWHBI, IIOMIAIH;
BBIpa)KaTh OJIHU €JMHUIIbI BEJIMYMHBI Uepe3 Apyrue.

PacnioznaBaTh napannenenunesi, Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo
rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUSI Tapajiesienunena, Kyoa.

Brruucnsate 006EM KyOa, mapaiiesenuesia no 3aJaHHbIM U3MEPEHUSIM, TOJIb30BATHCS
eIMHUIIAMU U3MEPEHHUs 00beMa.

PemaTp HecioxkHbIE 3a7a4u HA U3MEPEHUE T€OMETPUUECKUX BEJIMYMH B MPAKTUYECKUX
CUTyalMsIX.

6 kaace

Yucna u eviuucnenun

3HaTh ¥ NOHUMAaTh TEPMHUHBI, CBSI3aHHbBIE C PA3JIMYHBIMU BUJIAMH YHUCEN U CIIOCO0aMHU HX
3aImUCH, TIEPEXOTUTH (€CJTHU TO BO3MOKHO) OT OJTHOW (POPMBI 3aITHCH YHCIa K IPYTOH.

CpaBHUBATh U YNOPSAOYMBATH I€JIbI€ YHCJIA, OOBIKHOBEHHBIE U JIECATUYHBIE NPOOH,
CpaBHMBATh YMCJa OJHOI'O U Pa3HBIX 3HAKOB.

BeImonHATE, codeTass yCTHBIE W MUCHMCHHBIC TPHUSMBI, apu(PMeTHIeCKUue NCHCTBUS C
HATypaJdbHBIMH W LEIbIMU YHUCJIaMH, OOBIKHOBEHHBIMH W JIECATUYHBIMH JIPOOSIMH,
MOJIOKUTEIbHBIMU U OTPULIATEIILHBIMHU YHCJIAMU.

BbruuciadaTe 3HAUYEHUS YHUCHOBBIX BBIPAXKEHUM, BBINOJHATh NPUKUIAKY M OLEHKY
pe3ynbTaTa BBIYMCIICHUM; BBIMOJHSATH NPEeoOpa3OBaHUs YHCIOBBIX BBIPDAXKEHHUW Ha OCHOBE
CBOMCTB apu(pMEeTUIESCKUX JTCHCTBHUU.

COOTHOCUTh TOYKY Ha KOOPJIMHATHOMW MPsIMOMl C COOTBETCTBYIOLIIMM €M YHUCIOM U
n300pakaTh YMCIIa TOYKAMHU Ha KOOPAMHATHOM MPAMOM, HAXOIUTH MOJIYJIb YHCIIA.

COOTHOCHUTH TOUYKH B MPSIMOYTOJIBLHON CUCTEME KOOPJIAMHAT C KOOPJAMHATAMH DTOW TOUYKH.

OKpyTJsTh LEeNble YUCIa U IECATUYHbIC TPOOH, HAXOAUTh IPUOTUKESHHS YHUCE.

Yucnosvie u OyKeeHHbBlE BbIPANHCEHUS

ITorumaTte B ynoTpeOasaTh TEPMUHBI, CBSI3aHHBIE C 3alUCHhIO CTEIICHU YHCJIa, HAXOJIUTh
KBaI[paT nu Ky6 YqyHucJia, BBIYUCIIATh 3HAUYCHUS YHUCIJIOBBIX BBIpa)KeHHﬁ, coz[epxcaumx CTCIICHMU.

[Tonb30BaThesl MpU3HAKAMM ASJIUMOCTH, PACKJIAJIbIBaTh HATypajbHBIE YHCIIA HA MPOCTHIE
MHOXHWUTCIIN.

[Tonb3oBaThCcs MacuITaboM, COCTaBIATH MPOTIOPIIUN U OTHOIICHUS.

HUcnonws3zoBaTh OyKBbI isi  OOO3HAUEHHS  YUCEN  NIpPU  3alUCH  MaTeMaTHYECKHUX
BBIPQKEHUM, COCTABIISITh OYKBEHHBIE BbIpAXXEHHUS U (POPMYJIbl, HAXOAUTHh 3HAUEHHUS OYKBEHHBIX
BBIpa)XEHUH, OCYIIECTBIISII HEOOXOIMMBIE ITOJICTAHOBKHU U MPEOOpPa30BaHMUS.

HaxoauTh HEW3BECTHBIN KOMIIOHEHT paBEHCTBA.

Pewienue mexcmosulx 3aoau

PemaTe MHOTOIIIArOBBIE TEKCTOBBIC 33/1a4l apUPMETHIECKUM CTIOCOOOM.

PemaTte 3agaum, CBsS3aHHBIE C OTHOLIEHUEM, IPOMOPLUHOHAIBHOCTHIO BEJIUYUH,
MPOIIEHTaMM; peliaTh TPU OCHOBHBIC 3a71a41 HA APOOH U MPOIICHTHI.

Pemars 3amaun, comeprkamiyve 3aBUCUMOCTHU, CBSI3BIBAIOIINE BEJIUYHMHBI: CKOPOCTh, BpEMs,
paccTosiHUe, IIeHa, KOJIMYECTBO, CTOMMOCTh; MPOHU3BOJUTEIHLHOCTH, BpeMs, 00BEMa pPabOTHI,
HUCTIONB3YSl apuMETHYECKHUE MCWUCTBHS, OIEHKY, NPUKUIKY;  IOJB30BAThCS  CIUHHUIIAMU
U3MEPEHUS] COOTBETCTBYIOIINX BEIIMYHUH.
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CocTtaBnsaTh OYKBEHHBIE BBIPAXKECHUS IO YCIOBUIO 3aJIauM.

H3Bnekatsr mHpOpMaHIO, NPEACTABICHHYIO B TaOJIHUIlaX, Ha JIMHEWHOM, cTOIOYaTOU
WIM KPYTroBOW JuarpaMmax, HHTEPIPETUPOBATH IPEACTABJICHHBIE JaHHbIC; HCHOJIL30BaTh
JIaHHBIC ITPU PEIICHUH 3a]1a4.

[MpencraBisaTh nHGOPMAIIAIO C TTOMOIIBIO TAOJHIL, JUHEHHONU U CTOJI0UATON TuarpamMm.

Haznaonan ceomempus

[IpuBoaUTE HpPUMEPBH OOBEKTOB OKPYXKAIOLIEr0 MHpa, HMEIOHUX (OpMY H3YUEHHBIX
Ir€OMETPUYECKUX IUIOCKUX W IPOCTPAHCTBEHHBIX (QUIYp, NPUMEPbl PABHBIX U CUMMETPUYHBIX
(ryp.

H300paxaTth C MOMOIIBIO LHUPKYJS, JUHEHKH, TPAHCIOPTHpPA HAa HEIMHOBAHHOU U
KJeTyaTod OyMare M3ydeHHblEe IUIOCKHME TIeoMeTpudeckue ¢Urypsl U KoHpuUrypamuu,
CHUMMETPHUYHBIC (PUTYPBHI.

[Tonp30BaThCsl TE€OMETPUUECKUMU  TOHSATUSAMHU: PABEHCTBO  (Uryp, CUMMETpHS;
HCIIOIb30BaTh ~ TEPMUHOJIOTHIO, CBSI3aHHYIO C CHUMMETpUEH: OChb CHMMETpPHH, LEHTp
CUMMETPHUH.

HaxoauTe BEIWYMHBI YIJI0B M3MEPEHHEM C MOMOLIBIO TPAHCHOPTHPA, CTPOUTH YIJIbI
3aJJaHHON BEJIMYMHBI, TMOJIL30BATHCS MPH PEHICHUH 3aJady TIPagyCHOM MEpOu yYIJoB;
pacro3HaBaTh Ha YepTE)KaxX OCTPBINA, IPAMOM, Pa3BEPHYTHIN U TYHOH YIJIbI.

BbluucnsaTh JUIMHY JIOMAaHOM, MEPUMETP MHOIOYT'OJIbHUKA, IOJIb30BAaThCSl €IMHULIAMU
U3MEPEHUS JUTMHBI, BbIpa)kaTh OJHU €IMHULIBI U3MEPEHUS JJIMHBI Yepe3 Apyrue.

Haxonuts, ncnosnp3yst 4epTeKHbIE HHCTPYMEHTBI, PACCTOSHUSA: MEXAY ABYMsS TOYKAMH, OT
TOYKH JI0 MPSIMOM, JUTMHY MyTH HA KBAJAPATHOU CETKE.

Beraucnsate miomans  GUryp, COCTAaBICHHBIX W3 NPSIMOYTOJIBHUKOB, HCIIOJIB30BATh
pa3OueHne Ha TPSIMOYTOJIBHHKH, Ha paBHbIe (QUTYpHI, OCTpauMBaHUE [0 NPSIMOYTOJIbHUKA;
M0JIb30BaThC OCHOBHBIMU E€IMHULIAMM HM3MEPEHUs IUIOLIAJW; BBIPAXKATh OJHU  €IUHHUIbI
M3MEpEeHUs IJI0IaA1 Yepes3 Ipyrue.

Pacmio3naBath Ha MOJIEAX U U300PAXKEHUSIX TUPAMUY, KOHYC, IUJIUHJIP, UCIIOIH30BaTh
TEPMHUHOJOIUIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, PA3BEPTKa.

N3006paxkaTh Ha KiIeT4aTON Oymare MpsMOYTOJbHBIM MapaieNenumne].

Bpruncaste 00beM NpSIMOYTOJBHOTO Mapajuiesienunena, Ky0a, Mmojib30BaThCsi OCHOBHBIMU
eIMHUIIAMHA M3MEPEeHUsI 00hEMa; BRIPAXKATh OJHU CAUHHIBI H3MEPEHUS 00BEMA uepe3 NpyTue.

Pemiate HecnoXHBIE 3a/1a4M HA HAXOXKJIEHUE I'€OMETPUYECKUX BEJIUYMH B MPAKTUUECKUX
CUTYyaLHsIX.
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TEMATHUYECKOE I[IJTAHUPOBAHUE YYEBHOT'O KYPCA «MATEMATHUKA» I10 'OZIAM OBYYEHMUA.

5 knace 170 wacos

Ha3zBanue Tembl
KoanuyecTBo yacos

OcHOBHOe coepkaHue

OcHOBHbIE BHIbI 1€ATEJILHOCTH 00Y4aI0NIUXCS

HartypanbHble uncna.
JleiicTBus ¢
HATypaJIbHBIMU
YUCIaMHU

(43 u)

Hecstuunas cucrema cuucieHus. Psg HaTypaabHBIX YHUCEI.
Hatypanbhsbiii paa. Yucno 0. HarypaneHele uncia Ha
KOOpAMHATHOU NpsiMoi. CpaBHEHUE, OKPYTIIEHUE
HaTypaJIbHBIX yHcesl. ApupMeTndeckue 1eicTBUs ¢
HaTypaJbHbIMU yuciaMu. CBONCTBA HYJIS MPU CIOKESHUH U
YMHOXE€HHUH, CBOMCTBA €IMHULBI [IPU YMHOXKEHUH.
[TepemecTuTENbHOE U COYETATEIHHOE CBOMCTBA CIOKEHUS U
YMHOXEHHS, pACTIPEAECTUTEIIBHOE CBOMCTBO YMHOKEHHUS.
Jlenurenu u KpaTHbIe YKClia, pa3ioKEHUE YUCIa Ha
MHO)HUTeNH. [lenenne ¢ octatkoM. [IpocTeie U cocTaBHbIE
yucia. [Ipuznaku genumoctu Ha 2, 5, 10, 3, 9. Crenens ¢
HaTypaJibHbIM NOKa3aTesneM. UNCIOBbIE BBIPAKEHNUS,
MOPSAZIOK IeCTBUI. Pelienne TeKCTOBBIX 3a/1a4 Ha BCE
apudmeTHUeCKUe ACUCTBUS, HA IBIYKEHUE U TTOKYIIKH.

Uurath, 3aMUCHIBaTh, CPABHUBATH HATypaJIbHbIC YHCTIA;
npeuIarath 1 00Cy>KAaTh CIIOCOOBI YIOPSJOUYMBAHUS YHCE.
N306paxaTh KOOPIAUHATHYIO MPSAMYIO, OTMEYATh YHCIa
TOYKAMH Ha KOOPAMHATHOM MPSAMO#, HAXOAUTh KOOPIUHATHI
Touku. MccenoBare CBOMCTBA HATYpaIbHOTO psiaa, uncen 0 u
1 mpu cNOKEeHUU ¥ YMHOKEHUU. VICcTonbp30BaTh MPaBUiio
OKpPYTJICHUS] HATYPaJIbHBIX YKcell. BRIMOTHATS
apudMeTHIECKHe ICUCTBUS C HATYPATbHBIMH YUCIIAMH,
BBIUMCIISITH 3HAUYEHHUS YHCIOBBIX BBIPAXKEHUN CO CKOOKaMHU U
0e3 CKOOOK. 3amuChIBaTh MPOU3BEACHUE B BUE CTEIICHH,
YUTATh CTENIEHH, UCII0JIb30BAaTh TEPMUHOJIOTHIO (OCHOBAHHUE,
MOKa3aTeb), BEIYUCISITh 3HAUCHUS CTETICHEH. BBIMONMHATH
MIPUKHUIKY W OIIEHKY 3HAYCHUH YUCIIOBBIX BBIPAKCHHH,
npeyiaraTh ¥ IPUMEHSTh IPUEMbI IPOBEPKU BBIUYUCIICHHA.
Hcnonp30BaTh mpy BEIYUCICHUSIX NTEPEMECTUTEIBHOE U
coueTaTelIbHOEe CBOMCTBA CIIOKEHHSI U YMHOKEHMUS,
pacmpeeTuTeTIbHOe CBOMCTBO YMHOXKEHHS; (POPMYTUPOBATH
U IPUMEHSTH TpaBuiia mMpeoOpa3oBaHuUs YUCIOBBIX
BBIpPAXEHHUI Ha OCHOBE CBOMCTB apu(METUUECKUX JEHCTBHIA.
HccnenoBaTh 4nCIOBBIE 3aKOHOMEPHOCTH, BBIJIBUTATh U
000CHOBBIBATh TUIOTE3bI, HOPMYIUPOBATH 0000IIEHUS U
BBIBO/IBI 10 PE3YJIbTaTaM IMPOBEICHHOIO UCCIIEJOBAHMS.
DopMyIHPOBATH ONPEACICHUS ASTUTEIS U KPaTHOTO,
Ha3bIBaTh JIEJIUTENN U KpaTHBIE YKCIIa; PACIIO3HABATh
MIPOCTBIC U COCTABHBIC YUCIA; ((OPMYITHPOBATH U TPUMCHSITh
MPU3HAKM JIEJIUMOCTH Ha 2, 3, 5, 9, 10; mpuMeHSITh aJropuT™M
pa3oKeHus YKciia Ha MPOCThIe MHOXKUTEIHN; HAXOAUTh
OCTaTKH OT JIEJICHHsI U HEMOJIHOe YacTHoe. Pacmo3HaBath
MCTHHHBIE U JIO’)KHBIE BHICKA3bIBAHUS O HATypaIbHBIX YUCIIAX,
MPUBOUTH MPUMEPHI K KOHTPIIPUMEPHI, CTPOUTH




Ha3zBanune Temsbl
KoanyecTBo uacos

OcHOBHOe coepkaHue

OcHOBHBIE BHIBI 1€ATEJILHOCTH 00Y4YaI0NIUXCS

BBICKA3bIBAaHUS U OTPHULIAHUS BBICKA3bIBAHUN O CBOWCTBAX
HaTypaJIbHBIX uKcesl. KoHCTpynpoBaTh MaTeMaTH4YECKHUE
IIPEJJIOKEHUS C TOMOLIBIO CBS30K «H», KUY, «ECIH. ..,
TO...». Pemare TekcToBBIE 332Ul apUPMETUIECKUM
croco0OM, UCTIONB30BaTh 3aBUCHMOCTH MEKIY BEIIMYMHAMHU
(cKOpOCTh, BpeMsl, pacCTOSTHUE; LIeHa, KOJTUYEeCTBO, CTOMMOCTb
U JIp.): aHAJIM3UPOBATh U OCMBICIINBATh TEKCT 3a71a4H,
nepegopMyIupoBaTh yCIOBHE, U3BIEKATh HEOOXOJMMBbIE
JTaHHBIE, YCTAHABJIMBATH 3aBUCUMOCTH MEXKly BETMUMHAMH,
CTPOMTB JIOTHYECKYIO LIETIOUKY paccyxeHuil. MoaennpoBaTh
XO/JI pEeLIEHUS 33a4y C IIOMOIIBIO PUCYHKA, CXEMBbI, TaOJINLIBI.
[IpuBoaNTE, pa3bupaTh, OLIEHUBATH PA3IUYHbIC PEILICHUS,
3aIlUCH PEIIeHUH TeKCTOBBIX 3a/1a4. KpuTuuecku olieHnBaTh
HOJIyYEHHBIN PE3yJbTaT, OCYLIECTBIATH CAMOKOHTPOJIb,
IIPOBEpPSIsl OTBET HA COOTBETCTBHUE YCIOBHUIO, HAXOAUTh
omnOku. PemaTh 3a1aun ¢ momolsio nepedopa Bcex
BO3MO>KHBIX BApUAHTOB. 3HAKOMUTHCS C HCTOPUEH Pa3BUTHS
apupMETUKH.

Harnsnas reomerpust.
JIuHuYM Ha TIOCKOCTH.
(12 u)

Touka, npsimasi, 0Tpe30K, ayd. Jlomanas. M3mepenue 1imHbl
OTpe3Ka, METPUUECKUE €UHULIBI U3MEPEHUS JJIHHBI.
Oxpy>xxHocTb U Kpyr. [IpakTnueckas padora «Iloctpoenue
y30pa U3 OKpYyKHOCTe». Yroin. [IpsMoi, ocTpslid, Tyrou u
pa3BepHyTHIN yribl. U3mepenue yrinos. [Ipaktuueckas
pabota «IlocTpoenue yrioBy»

Pacnio3naBath Ha yepTekax, pUCyHKaX, ONMHUCHIBATD,
UCTIOJNB3YS] TEPMUHOJIOTHIO, U U300paxaTh ¢ TOMOIIIBIO
YepTEHKHBIX UHCTPYMEHTOB: TOUKY, MPSAMYIO, OTPE30K, JyY,
yToJ1, TIOMaHyI0, OKpPYXKHOCTh. Pactio3HaBaTh, MpuBOANTH
npuMepbl 00BbEKTOB PeaTbHOTO MUPa, UMEIOIIUX (popmy
U3YYEHHBIX (QUTYp, OLICHUBATh UX JIMHEHHBIE Pa3MEPHI.
Hcnonb3oBaTh TUHENHKY U TPAHCTIOPTUP KAK HHCTPYMEHTHI
JUISl IOCTPOEHUS U U3MEPEHUS: U3MEPSTh JJIMHY OTPE3Ka,
BEJIMUMHY yTJIa; CTPOUTh OTPE30K 3aIaHHOM JTMHBI, YTOJI,
3aIaHHON BEJIMYMHBI; OTKJIAJIBIBATh IIUPKYJIEM PaBHBIC
OTPE3KHU, CTPOUTH OKPYKHOCTb 33/IaHHOTO pajuyca.
N3006pakath KOHPUTYpAIIUK TEOMETPUUECKHUX (QUTYDP U3
OTPE3KOB, OKPY>KHOCTEM, UX YACTEN HA HEJIMHOBAHHOM U
KJIeT4aToi Oymare; nmpeasiarath, OMUCHIBATh U OOCYKIATh
CIIOCOOBI, AITOPUTMBI TIOCTPOSHUs. Pacio3HaBath u
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Ha3zBanune Temsbl
KoanyecTBo uacos

OcHOBHOe coepkaHue

OcHOBHBIE BHIBI 1€ATEJILHOCTH 00Y4YaI0NIUXCS

n300pakaTh Ha HEJIMHOBAHHOM U KjleT4aTol Oymare npsiMoH,
OCTPBIH, TYNOM, pa3BEPHYTHINA YIJIbl; CPAaBHUBATH YIJIBI.
BbruncnaTe AMHBI OTPE3KOB, J0MaHbIX. [loHumaTs u
HCIIOIB30BATh IIPU PEIICHNH 3a/1a4 3aBUCUMOCTH MEXIY
€JUHULIAMHA METPUYECKON CUCTEMBI MEP; 3HAKOMUTHCS C
HEMETPUYECKUMU CUCTEMAMH Mep; BBIPA)KaTh JJINHY B
pa3MYHBIX eAMHUIaX u3Mepenus. MccnenoBats GUrypsl u
KOH(UTrypauuu, UCIO0JIb3Yysl LH(POBbIE PECYPCHI.

OOGBIKHOBEHHBIE IPOOH
(48 9)

HpoOs. [IpaBuiibHbIE U HeNpaBUIIbHBIE 1poOou. OCHOBHOE
cBoiicTBO Apobu. CpaBHeHue apodeit. CroxxeHue u
BBIYMTAHNE OOBIKHOBEHHBIX JIpoOeii. CMmeranHas Apoob.
YMHO)KEHUE U JIeJIeHre 0ObIKHOBEHHBIX JIpO0€ei; B3aUMHO-
oOpatHble 1poOH. PereHne TeKCTOBBIX 3aj1au, COEPIKAIINX
npo6u. OcHoBHbIE 3a7aun Ha Apoou. [Ipumenenne OykB Juist
3aIIMCU MAaTEMATUYECKHUX BBIPAKECHUN U NIPEIOKEHUN

MonenupoBaTh B rpau4eckoi, mpeaMeTHon hopme, ¢
IIOMOIIbIO KOMIIBIOTEPA OHATHS U CBOICTBA, CBA3aHHBIE C
OOBIKHOBEHHOH JIpo0Obt0. YNTaTh U 3aIIMChIBATh, CPAaBHUBATH
OOBIKHOBEHHBIE 1po0H, TIpe/IaraTb, 00OCHOBBIBAThH U
00CyX1aTh CIIOCOOBI yHOpsI0YMBaHuUs 1pooeit. M300pakath
OOBIKHOBEHHbIE 1POOU TOUKAMU HAa KOOPAMHATHOM MPSMOI;
UCII0JIb30BaTh KOOPAMHATHYIO NPSMYIO JJI CPaBHEHUS
npodeit. DopMynHUpOBaTh, 3aMHUCHIBATE C TOMOIIBIO OYKB
OCHOBHOE€ CBONCTBO OOBIKHOBEHHOM JPpOOH; HCIIOIb30BATh
OCHOBHOE CBOMCTBO JAPOOH JIJIS COKpALICHUs ApoOeit u
npuBeAeHUs ApoOu K HOBOMY 3HaMeHaTento. [IpencTaBisiTh
CMEIIaHHYIO IpO0b B BU/I€ HEMPABUIILHOM U BBIAEISTH LETYIO
YacTh YMCJIAa U3 HeNPaBWIbHOU ApoOu. BHIMONMHATE
apupmMeTrueckue 1eicTBUS ¢ OOBIKHOBEHHBIMU JAPOOSMU;
MIPUMEHSTHh CBOMCTBA apu(PMeTUYECKUX NEHCTBUH JIst
panMoOHaIN3aluy BEIYUCICHNUN. BBINOIHATD NPUKUAKY U
OLICHKY pe3yJbTaTa BbIYMCICHUN; IIpeuIaraTb U IPUMEHSITh
MIPUEMBI IPOBEPKH BhIUMCIIeHUH. [IpoBoINUTh HcciienoBaHms
CBOMCTB Jpo0eii, OMMpasCh Ha YUCITOBBIC SKCTIEPUMEHTHI (B
TOM YHCJI€ C IOMOIIBIO KOMIIbIOTEpa). Pacnio3HaBath
VCTHHHBIE U JIOKHBIE BHICKA3bIBAHUS O IPOOSX, IPUBOIUTH
IIPUMEPBI U KOHTPIIPUMEPBHI, CTPOUTH BbICKA3bIBAHUS U
OTpHULIaHMs BBICKA3bIBAHUN. PeraTe TekCTOBBIE 3a1a4H,
coJieprKallie IpoOHbIE JaHHbIE, U 337]a4l Ha HaXOXKICHHE
YacTH LEJIO0T0 U 1IeJIOr0 10 €ro YacTH; BBISBISATH UX CXOJICTBA
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Ha3zBanune Temsbl
KoanyecTBo uacos

OcHOBHOe coepkaHue

OcHOBHBIE BHIBI 1€ATEJILHOCTH 00Y4YaI0NIUXCS

U pa3auarsi. MoaenpoBaTh X01 PEIICHUS 3aa4H C
MOMOIIBIO PUCYHKA, CXeMBbI, Ta0IuIbl. [IpuBOIUTS,
pa30upath, OLIEHUBAThH PA3IMYHBIC PEIICHUS, 3AMUCU
pellIeHnI TEKCTOBBIX 3a7a4u. KpuTnuuecku o1eHuBaTh
MOJIYYCHHBIN PE3YJIbTAT, OCYIIECTBISATH CAMOKOHTPOJIb,
MIPOBEPsIsi OTBET HA COOTBETCTBUE YCIIOBUIO, HAXOIUTh
OIITOKHU.

3HAKOMUTBCS C UCTOPUECH Pa3BUTHS apuPMETHKH

Harnsigaas reometpus.
MHOroyroibHUKu
(10 9)

MHoroyroiabHUKU. YeTbIpEXyroJbHUK, PSMOYTOJIbHUK,
kBajgpart. [Ipaktnueckas padora «Iloctpoenne
IIPSIMOYTOJIBHHKA C 3aJaHHBIMU CTOPOHAMM Ha
HeJNMHOBaHHOW Oymarey. Tpeyroasauk. [Tnomans u
IIEPUMETP NPAMOYIOJIbHUKA U MHOIOYT OJIbHUKOB,
COCTAaBJICHHBIX U3 IIPSIMOYTOJIBHUKOB, €MHUIIBI N3MEPEHUS
mwronaau. [lepumerp MHOrOyrojapHHUKA.

OnwuceIBaTh, UCTOJIB3YSI TEPMHUHOJIOTHIO, H300paXKaTh C
IIOMOUIbIO YEPTEIKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIEINPOBaTh U3 OyMaru MHOroyrojabHUkH. [IpuBoanth
pUMepbl 00BEKTOB PEAILHOTO MUpa, UMEIOLIUX (popmy
MHOTIOYTOJIbHUKA, IPSIMOYIOJIbHUKA, KBapaTa,
TPEyroJibHUKA, OLIEHUBATh UX JIMHEHHBIE Pa3MeEpBL.
Bbruncnsate: nepuMerp TpeyrojabHUKa, IPSIMOYTOJIbHUKA,
MHOT'0YTOJIbHHKA; MJI0IIa/1b MPSMOYTOJIbHUKA, KBapara.
N306paxaTh OCTPOYrojbHbIE, IPSIMOYTOJIbHBIE U
TYNOYTOJIbHbIE TPEYroJabHUKU. CTPOUTH HAa HEIMHOBAaHHOU U
KJIeTyaToi Oymare KBaJpar U NpsIMOYTOJIbHUK C 33JJaHHBIMU
JUIMHaMU cTopoH. MccrienoBaTh CBOMCTBA MPSAMOYTOJIbHUKA,
KBaJIpaTta MyTeM dKCIIEPUMEHTA, HAOJII0ICHUSI, U3MEPEHUS,
MOJIETTUPOBAHUS; CPABHUBATH CBOMCTBA KBaJparTa u
npsimoyrosibHuka. KoHcTpynpoBaTh MaTeMaTHUYECKUE
NPEIOKEHUS] C TOMOIIBIO CBSI30K «HEKOTOPBIN», «ITFO00I.
Pacnio3HaBaTh HCTUHHBIE U JIOXKHBIE BEICKA3bIBAHUSA O
MHOTOYT'OJIbHUKAX, IPUBOJIUTH IPUMEPHI U KOHTPIIPHUMEPHI.
HccnenoBaTh 3aBUCMMOCTD IUIOLIAAN KBajipaTa OT JJIMHBI €r0
CTOpOHBI. Mcrionb30BaTh CBOMCTBA KBAAPATHOM CETKH IS
HOCTpOEeHUs (PUryp; pa30nUBaTh NPSIMOYTOJIbHUK HA KBAJPaThl,
TPEYroJbHUKH; COCTABIATH (PUTYPHI U3 KBAAPATOB U
IPSMOYTOJIBHUKOB M HaXOAUTh MX IUIOLIA/b, pa30UBaTh
(Gurypbl Ha IPSIMOYTOJIbBHUKH U KBaIpaThl U HAXOJUTh UX
IUI0I1a/1b. BeIpaxaTh BETUUMHY IJIOLAAN B Pa3IMUHBIX
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Ha3zBanune Temsbl
KoanyecTBo uacos

OcHOBHOe coepkaHue

OcHOBHBIE BHIBI 1€ATEJILHOCTH 00Y4YaI0NIUXCS

eIMHKIIAX U3MEPCHUSI METPUIECKON CHCTEMBI MEp, TIOHUMATh
1 UCIIOJIB30BATh 3aBUCUMOCTU MCKAY MCTPUICCKUMHA
eIMHUTIAMH U3MEPEHUS TUIOIIAIH. 3HAKOMHUTBCS C TPUMEPAMU
NPUMEHEHHS TUTOIIATH U

IepuMeTpa B IPaKTUYECKUX cuTyauusax. Pemars 3agaun us3
peasbHOM JKU3HH, TIpeIIaraTh 1 00CYKIaTh pa3InIHbIC
CIIOCOOBI PeIIeHUs 3a1ad.

Hecatuunbie npodu

(38 u)

Jlecatnunas 3anuck apodeit. CpaBHEHNE AECATUIHBIX
npobeil. JlelicTBUA ¢ IeCATUUHBIMU JIpo0siMu. OKpyrieHue
JECSTHYHBIX APOOCH.

Pemenne TekcTOBBIX 3a71a4, cofepkamux apoou. OCHOBHBIE
3a/1a4¥ Ha JPOOH.

[IpencraBisTh JeCATUUHYIO ApOOb B BUJIE OOBIKHOBEHHOM,
YUTATh U 3aIIUCHIBATh, CPABHUBATH JECATUUHBIE IpO0H,
npejyiaratb, 000CHOBBIBATh U 00CYXIaTh CIIOCOObI
YIOPSIA0YUBAHUS IECATUYHBIX IPOOEH.

N300pakaTh qecsITHYHBIE TPOOH TOUKAMH HAa KOOPIUHATHON
IPSIMOA.

BrIsBasTE CXO/1CTBA M pa3nuyMsl MpaBMIl apu(PMETHIECKUX
JEUCTBUI ¢ HaTypaJIbHBIMHU YHCJIAMH U JECATUUYHBIMU
IpOo0sIMU, OOBSICHATD UX.

Bomonusate apudmMernyeckue 1eHCTBUS C JECATUUHBIMU
JIpoOSMU; BBITIOIHATH TPUKUIKY U OLIEHKY pe3ysbTara
BBIYMCIICHUM.

[IpumeHnsTh cBOICTBA aprPMETHUECKUX NEUCTBUMN IS
palLMOHAIN3AMY BBIYMCIICHUN.

[TpuMeHsTh MPaBUIIO OKPYTICHUS AECATUIHBIX TPOOEH.
[IpoBOAMTH HCCIIETOBAHUS CBOMCTB IECATUYHBIX IPOOEH,
ONMPAsCh HA YNCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIE C
MOMOIIbIO KOMIIBIOTEPA), BBIBUTATh TUIOTE3bl U PUBOJIUTH
X 000CHOBaHMUS.

PacriozHaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUSA O IPOOSX,
NPUBOJUTH PUMEPHI U KOHTPIIPUMEPBL, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHUS BBICKA3bIBaHUM.

Pemrate TekcTOBBIE 3a/1a4H, COAepKale APOOHBIE TaHHbIE, U
Ha HaXOKJEHUE YaCTH LIEJIOr0 U LEJIOro M0 €ro 4YacTu;
BBISIBIISITH UX CXOJICTBA U PA3IUYMSL.

MopenupoBaTh X0 pEIICHU 3aa41 ¢ IOMOLIBIO PUCYHKA,
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Ha3zBanune Temsbl
KoanyecTBo uacos

OcHOBHOe coepkaHue

OcHOBHBIE BHIBI 1€ATEJILHOCTH 00Y4YaI0NIUXCS

cxembl, Ta0nuibl. [IpuBoanTE, pa3duparh, OIICHUBATD
pa3JIMYHbIE PEIIeHNs, 3aMICH PEIIEHUI TEKCTOBBIX 3a/a4.
OnepupoBath APOOHBIMU YHUCIAMH B PEATTbHBIX )KU3HEHHBIX
CUTYyaLUSX.

Kputnuecku onieHMBaTh NOJIYyYEHHbBINA PE3YJIbTAT,
OCYILIECTBISATh CAMOKOHTPOJIb, IPOBEPSISt OTBET HA
COOTBETCTBHUE YCIOBUIO, HAXOIUTh OIIMOKH.

3HAKOMUTBCS C UCTOPUCH Pa3BUTHS apUPMETHKHU.

Harnsannas reomerpus.

Tena u ¢urypsl B
IPOCTPAHCTBE
(CRY

MHuororpannuku. M300paxeHre MHOrorpaHHUKOB. Mojenu
MIPOCTPAHCTBEHHBIX TEJl.

[IpssMoyronpHBIN apayuienenumnes, Kyo. PasBepTku kyda u
napaJujiesienunesaa.

[IpakTnueckas padota «Pa3BepTKa KyOa.

O0beM Kyba, MPSIMOYTOJILHOTO MMapalIeeuIie/1a

Pacno3naBate Ha yepTexax, pUCyHKax, B OKPYKalOIeM MUpPE
MPSIMOYTOJIBHBIN Mapaienenumne, Ky0, MHOTOTPaHHUKH,
OTHCHIBATh, UCIIOJIb3Ysl TEPMUHOJIOTHIO, OLIEHUBATh
JIMHEHHBIE pa3MEPBI.

[TpuBoUTH MpUMEPHI OOBEKTOB PEATHHOT'O MUPA, UMEIOIIUX
(dbopMy MHOTOTpaHHHKA, IPSIMOYTOJILHOTO MapaJiiesienunea,
KyoOa.

N300pakath Ky0 Ha KJIeT4aTol Oymare.

Hccnenosath cBoiicTBa Ky0a, MPsIMOYTOJIBHOTO
napaiesienune1a, MHOrOTPaHHUKOB, UCTIONB3YS MOZIEIIH.
PacrioznaBath u n300pakaTh pa3BEPTKHU KyOa U
napaenenumnena. MoaenupoBaTh Ky0 U mapajuiesienune u3
Oymaru ¥ po4Yux MaTepuajIoB, OObIACHATH CIIOCOO
MOJIETTUPOBAHUSI.

HaxonuTh n3MepeHus, BEIYUCISATH IJI0MIA (b TTIOBEPXHOCTH;
00BeM KyOa, PsIMOYTOJIBHOTO Napajiesienune/a;
HCCJIEIOBATh 3aBUCUMOCTh 00b¢Ma Ky0a OT JUTHHBI €T0 pedpa,
BBIJIBUTATh 1 00OCHOBBIBATH TUIIOTE3Y.

HaGmronate 1 mpoBOIUTE aHAJIOTUU MEXKTY MOHATHSIMU
TJIOMIAU M 00BhEMa, IEPUMETPA U TUIOIIAIA TTOBEPXHOCTH.
Pacnio3HaBaTh HCTUHHBIE U JIO)KHBIE BEICKA3bIBAHUS O
MHOTOTpaHHHUKaX, TPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI,
CTPOUTH BHICKA3bIBAHUS U OTPULIAHUS BBHICKA3bIBAHUH.
PemaTe 3aaun U3 peanbHOM )KU3HH.

IToBTOpEHUE 1

[ToBTOpEHME OCHOBHBIX MOHSATUI U METOJIOB Kypca S Kjacca,

BpruncisiTe 3HaU€HUS BBIPAXKEHHM, COJIEPHKALIUX
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Ha3zBanune Temsbl
KoanyecTBo uacos

OcHOBHOe coepkaHue

OcHOBHBIE BHIBI 1€ATEJILHOCTH 00Y4YaI0NIUXCS

00001IeH1E

(10 u)

000011IeH1E 3HAHUN

HaTypaJIbHbIE YKCIia, OOBIKHOBEHHBIE U AECSITHYHBIE APOOH,
BBITIOJIHATH MTPe0Opa30BaHUS YHCEIL.

Bri6upats cioco0® cpaBHEHUS YMCce, BHIYUCICHUH,
MPUMEHSTh CBOMCTBA apu(PMETHUCCKUX IEUCTBHM JIJIS
paLMOHAIN3AIMY BBIYMCIICHUN.

OcylIecTBIATb CAMOKOHTPOJIb BBIMOIHAEMBIX JEUCTBUM U
CaMOITPOBEPKY PE3yJIbTATA BHIYUCICHUM.

Pemiate 3a1auu U3 peaabHOM KU3HHU, IPUMEHSIThH
MaTEeMaTUYECKUE 3HAHUS AJI PEICHUs 3a7a4 U3 IPYyrux
y4eOHBIX MPEAMETOB.

PemaTh 3a1aun pa3HbIMU CTIOCOOAMH, CPABHUBATH CIIOCOOBI
pelIeHus 3a1a4M, BEIOUPATh palioHaIbHBINA CII0CO0

6 knacc

170 uacos

Ha3Banue reMbl
KoanuecTBo 4acoB

OcHoBHoOe coepkaHue

OcHoBHbIE BUADbI 1€ATCJIBbHOCTH Oﬁy‘lalOIIII/IXCﬂ

HarypainbHsle yncia
304

Apudmernueckue JEHCTBUS ¢ MHOTO3HAYHBIMU
HaTypaJbHBIMU yncaaMu. YuCI0BbIE BBIPAKEHHUS,
HOPSJIOK IECTBUM, UCTIONB30BAHUE CKOOOK.
OkpyrieHre HaTypajgbHbIX YUCEN.

JlenuTenu U KpaTHBIC YKCIIa; HAUOOJIBIINN 00N
JICTUTEITh ¥ HAUMEHBIIIee 001Iee KpaTHOE.
Pa3znosxenue uucna Ha NPOCThIE MHOKUTEIH.
JenuMocTh CyMMBI M ipou3BeneHus. Jlenenue ¢
OCTaTKOM.

Pemienne TekCTOBBIX 3aa4.

BeimonusaTe apudmeTnyeckue AMCTBUS ¢ MHOTO3HAYHBIMU
HaTypaJbHbIMU YHCIIAMH, HAXOJIUTh 3HAYCHHS YUCIIOBBIX BBIPAYKEHUI CO
CKOOKaMu 1 03 CKOOOK; BEIYUCIISITh 3HAUCHHS BBIPAKECHUH, COICPKAIINX
CTCIICHU.

BBINOJIHATS NPUKUAKY M OLIEHKY 3HAUEHUI YUCIOBBIX BBIPAXKECHHI,
MPUMEHSTH TPUEMBI IPOBEPKHU PE3yJIbTaTa.

Hcnonb30BaTh NpH BEIYUCICHUSAX NTEPEMECTUTEIBHOE U COYETATEIBHOE
CBOMCTBA CIIOKEHUSI 1 YMHOXKEHUS, PACIPEIEIUTEIbHOE CBOMCTBO
YMHOKEHHSI OTHOCUTEIBHO CIIOKEHHSI, CBOMCTBA aprU(PMETUUECKUX
JCUCTBHI.

HccnenoBaTh 4MCIOBBIE 3aKOHOMEPHOCTH, TPOBOAUTDH YUCTIOBbIE
HKCIIEPUMEHTHI, BBIIBUTATh U 0OOCHOBHIBATH TUIIOTE3HI.
DopMyIUPOBATH ONPEACTICHUS ASTUTENS U KPATHOTO, HAaUOOJIBIIIEr0
00111ero JeaUTeNs 1 HAMMEHBIIIETO 00IIEro KpaTHOTO, IPOCTOTO U
COCTaBHOTO YMCEJT; UCIIOJIB30BaTh ATU MOHATHS IIPHU PEIICHUU 33]1a4.
[TpuMeHsATh aaTOPUTMBI BBIYUCICHHS HAMOOJBIIIETO 00IIIEro JeTUTEINs 1
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Ha3zBanune Temsbl
KoanyecTBo uacos

OcHOBHOe coep:KaHue

OcHoOBHBIE BUBI 1€ATEJIBLHOCTH 00y4arouXxXcst

HAaUMEHBIIIETO 00IEro KPaTHOTO ABYX YMCEN, aJlTOPUTM PA3ITOKCHHUS
YKclia Ha MPOCThIE MHOKHUTEIH.

HccnenoBaTh ycioBus AeMUMOCTH Ha 4 u 6.

HccnenoBath, 00Cy)1aTh, GOPMYITHUPOBATH 1 OOOCHOBBIBATH BBIBO/ O
YETHOCTU CYMMBI, TPOU3BEACHHUS: IBYX YETHBIX YHCE, IBYX HEUCTHBIX
YHCIIe, YETHOTO M HEUETHOI'O YUCEI.

HccnenoBaTh CBONCTBA AETUMOCTH CYMMBI M IPOU3BEACHHUSI YHCET.
[TpuBONTH MPUMEPHI YMCEI C 33JaHHBIMU CBOMCTBAMH, PACIIO3HABATH
BEPHBIC U HEBEPHBIC YTBEPXKICHHUSI O CBOWCTBAX YHCEI, OIPOBEPraTh
HEBEPHbIE YTBEPIKJICHHUS C TIOMOIIbIO KOHTPIIPUMEPOB.
KoHcTpynpoBath MaTeMaTH4ECKHE MPEATIOKEHUS C TIOMOIIIBIO CBSA30K
«H», KUITH», «ECNH. .., TO...».

Pemrate TekcTOBBIE 3a/1a4H, BKIFOYAIONINE TOHATHUS ICTHMOCTH,
apu(METHUECKUM CIIOCOOO0M, UCIIOIB30BATh EPedOp BCEX BO3MOKHBIX
BapHaHTOB.

MoennpoBaTh X0 peLIeHHs 3a/1a4U C TOMOIIbIO PUCYHKA, CXEMBI,
TaOIUIIBL.

[TpuBoauTH, pa3dupaTh, OLIEHUBATH PA3IIUYHBIC PEILICHUS, 3AITUCU
peLIeHNI TEKCTOBBIX 3a7a4.

Kputnuecku orieHMBaTh MOJTYYECHHBIN pe3ynbTaT, HaXOAUTh OIINOKH,
OCYIIECTBIISATH CAMOKOHTPOJIb, TPOBEPSISl OTBET HA COOTBETCTBUE YCIOBUIO

Harnsanpnas
reoMeTpus.
IIpsimbie HA
IUIOCKOCTH

(79)

[lepnenaukynspHsie IpsIMBIE.

[TapamienbHbIe NpsMBIE.

Paccrosnne mexny 1ByMs TOYKaMH, OT TOYKH 10
IIPSIMOM, JIUIMHA IIyTH HA KBAJPATHOM CETKE.
[TprMepsl IpsIMBIX B IPOCTPAHCTBE.

PacnioznaBath Ha yepTexax, pUCyHKax Cilydau B3aUMHOI'O PACIIOI0XKEHUS
JIBYX MPSIMBIX.

N300paxarh ¢ MOMOIIbIO YEPTEIKHBIX HHCTPYMEHTOB Ha HEIMHOBAHHON U
KJIeTyaToi Oymare JBe mepeceKaronecs npsMble, ABe MapajiebHble
IpsIMbIE, CTPOUTD MPSIMYIO, IEPIICHIUKYISIPHYIO JaHHOM.

[TpuBoUTH IPUMEPHI MAPATIIETLHOCTH U MEPIEHAUKYIISIPHOCTH MPSIMBIX B
IIPOCTPAHCTBE.

PacriozHaBaTe B MHOIOYTOJIbHUKaX NEPIEHINKYIISPHBIE U NTapaJuIeIbHbIE
CTOpOHBI. M300pakaTe MHOTOYTOJIbHUKY C MapaljieIbHbIMHU,
NEPNEHIUKYISIPHBIMUA CTOPOHAMHU.

Haxoauts pacctosinue MexX1y AByMsl TOYKaMH, OT TOUYKH J0 IPSIMOH,
JUTMHY ITyTH Ha KBaIPATHOM CETKE, B TOM YHCJIEC UCTIONB3Ys IH(POBHIE
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OcHOBHOe coep:KaHue

OcHoOBHBIE BUBI 1€ATEJIBLHOCTH 00y4arouXxXcst

pecypcesl

Hpobu
(32 4)

OObIKHOBEHHAs IpO0Ob, OCHOBHOE CBOWCTBO
nIpoOu, cokpaienue aApoodeit. CpaBHEHUE U
yHopsii0UMBaHUE JpOOeii.

JlecaTuunble 1podu U METpUYECKas CUCTEMA Mep.
Apudmernueckue AeCTBUS ¢ OOBIKHOBEHHBIMU U
JeCATUIHBIMU APOOSIMHU.

OtHomenue. JleneHue B JaHHOM OTHOILICHUH.
Macmita6, mpornopiusi.

[onsiTie mponenra. Boruncnenue npoueHTa ot
BEJIMYMHBI U BEJIMYMHBI 10 €€ MPOLIEHTY.
Perrenne TeKCTOBBIX 3314, COACPKALINX IPOOH U
HPOLICHTHI.

[TpakTrueckas pabota «OTHOIICHHUE TITUHBI
OKPY>KHOCTH K €€ THaMEeTPy»

CpaBHMBATB U yIIOPAI0YUBATh APOOH, BEIOUPATH CIIOCOO CPABHEHUS
TpOOeH.

[IpeacTaBisTh AecsITUYHBIE IPOOU B BHI€ OOBIKHOBEHHBIX IPO0EH 1
OOBIKHOBEHHBIE B BUJIE IECATHUYHBIX, UCIIOJIb30BaTh YKBUBAJICHTHBIE
IpeCTaBIeHHs APOOHBIX YUCET MPH WX CPABHEHUH, TIPU BBIUHCICHHSIX.
Hcnonb30BaTh eCATHUHBIE IPOOH MPH MTpeoOpa30BaHNH BETUYUH B
METPUUYECKOH cHCTEME Mep.

BeimonusaTs apudmMernueckue 1eicTBUS ¢ 0OBIKHOBEHHBIMU U
JECITUIHBIMH APOOSMHU.

BbIuncnaTe 3HaueHUs BBIPAKEHUN, COACPIKAILIMX OOBIKHOBEHHBIE U
NeCATUYHBIC IPOOH, BBITIOJHSITH MPEeoOpa3oBaHus Apodei, BLIOUpaTh
croco0, MPUMEHSATh CBOMCTBA apu(hMeTHIECKUX NEHCTBUH ISt
paroHaIN3aluu BEIYUCICHUH.

CocTaBnsTh OTHOMICHHS ¥ TPOMIOPIIMH, HAXOUTh OTHOIIICHHUE BEJINYHH,
JIeJINTh BETMYMHY B JAHHOM OTHOIICHHUH.

HaxoauTtsb skcriepuMeHTanbHBIM MTyTEM OTHOILICHHUE JTTMHBI OKPY>KHOCTH K
e¢ AuameTpy.

HuTeprpeTrpoBaTh MaciTad Kak OTHOILIEHUE BEIMYUH, HAXOIUTh
MaciuTad ruiaHa, KapThl B BEIYUCIISATH PACCTOSHHUS, UCTIONB3YS MacIITao.
OOBACHATH, UTO TAKOE MPOLICHT, YIOTPEOIATH 000POTHI PEUYH CO CIOBOM
«TpOIEHT». BhIpaxaTh MPOIEHTHI B APOOSX U APOOH B MPOIIECHTAX,
OTHOIIICHHE JIBYX BEJIMYHUH B MTPOICHTAX.

BbI4ucnsTh MPOLEHT OT YKCIIA U YKCIIO MO €ro MPOLICHTY.

OxpyrisiTh ApoOU U MPOLEHTHI, HAXOIUTh MPUOIMKEHUS YUCEL.

Pemrate 3aauu Ha 4acTH, IPOIEHTHI, POTIOPLIUH, HA HAXOXKIECHUE TpOOU
(porieHTa) OT BEIMYMHBI U BEJIMYUHBI 110 €¢ IPoOH (TIPOIEHTY), APOOH
(mpo1ieHTa), KOTOPBI COCTaBIISIET O/HA BEIMUKHA OT Apyroil. [lpuBoauts,
pa3dupaThb, OLIEHUBATH PA3JIMYHbIC PEIICHUS, 3aITUCH PEILICHUN TEKCTOBBIX
3azad.

W3BnexaTs nHGOpMAIHIO U3 TAOJIHUI U AUATPAMM, HHTEPIPETHPOBATH
TaOJIMYHbIC JaHHBIE, ONPEIEIATh HauOOobIllee U HAaMEHbILIEE U3
NPEICTaBICHHBIX JaHHBIX.
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OcHOBHOe coep:KaHue

OcHoOBHBIE BUBI 1€ATEJIBLHOCTH 00y4arouXxXcst

Harnaonas

reoOMETpHS.

Cummerpust
(6 1)

OceBas cummeTtpus. LlenTpanbHas cuMMeTpus.
[TocTpoenne cuMMETpUYHBIX (DUTYD.
[TpakTrueckas pabota «OceBasi CHMMETPHSI».
CuMMeTpHs B MPOCTPAHCTBE

Pacrnio3HaBaTh Ha yepTekax U U300pakeHUsIX, H300paXxaTh OT PYKH,
CTPOUTH C NMOMOIIBI0 HHCTPYMEHTOB (PUTYPY (OTPE30K, JIOMAHYIO,
TPEYroJbHUK, IPSIMOYTOJIbHUK, OKPY>KHOCTh), CHAMMETPUYHYIO TaHHON
OTHOCHTEJIBHO MPSAMOH, TOUKH.

Haxoauts npruMepsl CHMMETPHUM B OKPY)KAIOIIEM MUpE.
MopenupoBaTh U3 Oymaru aBe (GUrypbl, CHMMETPUUHBIE OTHOCUTEIIEHO
HPSMOIl; KOHCTPYHPOBATh FEOMETPUYECKHE KOH(PUTYPALIUH, UCTIOIIb3YS
CBOWCTBO CUMMETPHH, B TOM YHUCIIE C IOMOIIBIO HU(PPOBBIX PECYPCOB.
HccnenoBaTh CBOMCTBA U3YYEHHBIX (UTYp, CBSI3aHHBIE C CUMMETPUEH,
UCTIONb3Ys KCIIEPUMEHT, HaOII0JeHHEe, MOETUPOBaHHE.
OO00CHOBBIBATH, OIIPOBEPIaTh C MOMOIIBI0 KOHTPIIPUMEPOB YTBEPKACHUS
0 CUMMETpHUH QUryp.

Boipaxkenus ¢

HpI/IMCHCHI/Ie 6YKB JJIA 3allMCH MAaTEMATUYCCKUX

Hcrmionp30BaTh 6YKBBI JUIA 0003HaYEHUS YUCCII, ITPH 3allUCH

OykBamu BBIpAXEHUH U Npe1okeHn. bykBeHHbIE MaTeMaTHYECKUX YTBEP)KICHHUN, COCTABIISATh OyKBEHHBIE BEIPAXKEHUS 110
(6 9) BBIPAKEHUSI M YUCIIOBBIE MTO/ICTAHOBKH. YCIIOBUIO 3aJ1a4H.
bykBeHHbIE paBEHCTBA, HAXOKICHUE HccnenoBaTh HECIIOAKHBIE YUCIOBBIE 3aKOHOMEPHOCTH, UCIIOJIB30BATh
HEU3BECTHOTO KOMIIOHEHTA. OYKBBI JJIs1 UX 3AIUCH.
dopMyIbl Bbruncnare uncnoBoe 3HaueHNue OYKBEHHOT'O BBIPAXKEHUS MPH 33 JaHHBIX
3HAYCHHSIX OYKB.
3anuchIBaTh POPMYJIbL: IEPUMETPA U IJIOIAU NPSIMOYTOJIbHUKA,
KBaJpaTa; JJIMHbI OKPYKHOCTH, TUIOLIAAN KPYra; BBIIOJHATh BIUYMCICHUS
o 3TUM (popMyIiam.
CocTaBisTh (pOpMyIIbl, BEIpAXKAIOIINE 3aBUCUMOCTH MEX/y BETUUMHAMU
CKOPOCTb, BpEMsl, PACCTOSIHUE; 1IE€HA, KOJIMYECTBO, CTOUMOCTB;
MPOU3BOJUTENIHOCTbD, BpeMsi, 00bEM PaOOThI; BHITIOIHATH BRIUMUCICHUS O
TUM (POpMyIIaM.
HaxoauTb Hen3BeCTHBII KOMIIOHEHT apU(PMETHUECKOT0 AEHCTBUS
Harnsanas YeThIpeXyroJbHUK, PUMEPHI N300pakaTh Ha HETMHOBAHHOM M KJIETYATOM Oymare ¢ UCIOIb30BaHHEM
TFEOMETPHS. YETBIPEXYrOJIbHUKOB. [IpSMOYroyibHUK, KBaApaT: | YEPTEIKHBIX HHCTPYMEHTOB YETHIPEXYIOJIBHUKHU C 3aJaHHBIMU
Ourypsl CBOMCTBA CTOPOH, YIJIOB, TUArOHAJICH. CBOMCTBAMM: C MMAPaJUICIbHBIMU, NEPIEHAUKYIISPHBIMHU, PABHBIMU
Ha TUIOCKOCTH N3mepenue yrinos. Buabl TpeyrojibHUKOB. CTOPOHAMH, IPSMBIMH YIJIaMU U JIp., PABHOOEAPEHHBIN TPEYTrOJIbHUK.
(14 u) [lepumetp MuHoroyrosnbuuka. IInomanes gurypsl. | IIpennarats u 0o6Cyk1aTh CIOCOOBI, AITOPUTMBI IIOCTPOEHUS.

PopMyIIbI IEPUMETPA U IUIOIIAIH

WccnenoBaTh, HCTIONB3Ys DKCIIEPUMEHT, HAOJIIOICHHIE, MOJICITMPOBAHNUE,
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OcHOBHOe coep:KaHue

OcHoOBHBIE BUBI 1€ATEJIBLHOCTH 00y4arouXxXcst

npsiMoyrosibHuKa. [IpubmmkeHnoe uamMepeHue
riomaau Guryp.
[Tpaktuueckas pabota «[lnomans kpyra»

CBOMCTBA NMPSAMOYTOJIbHUKA, KBaJ(paTa, pa30MBaTh Ha TPEYTOJbHUKH.
O60CHOBBIBATH, ONPOBEPraTh C MOMOIIBIO KOHTPIIPUMEPOB YTBEPKICHUS
0 MPSIMOYTOJIbHUKE, KBAJpaTe, paclio3HaBaTh BEPHbIE U HEBEPHbIE
YTBEPKJICHHSL.

W3MepATh ¥ CTPOUTH C TIOMOIIBIO TPAHCTIOPTUPA YIIIbI, B TOM YHCIIE B
MHOT'OYTOJIbHUKE, CPABHUBATH YIJIbl; PACIIO3HABATH OCTPHIE, MPSMBIE,
TYIIbIE, Pa3BEPHYTHIE YIJIbIL.

PacnioznaBath, 1300paxaTb OCTPOYTOJIbHBIH, IPSAMOYTOJIbHBIMN,
TYIOYTOJIbHBIH, paBHOOEPEHHBIN, PABHOCTOPOHHHIA TPEYTrOJIbHHUKH.
Beruucnsate nepuMeTp MHOTOYTOJIBHUKA, MJIOIA/ (b MHOTOYTOJIbHUKA
pa30neHrneM Ha IpSMOYTOJIbHUKH, HA paBHbIE (DUTYPBI, UCTIONIB30BaTh
METPUYECKUE eIMHUIIBI U3MEPEHUS JJIMHBI U TUIOIIA M.
Hcnonp3oBaTh NpUOIMKEHHOE U3MEPEHUE IJIUH U IJIOLAaAeH Ha
KJIeTyaToi Oymare, mpuOIKEHHOE U3MEPEHHE JITUHBI OKPY>KHOCTH,
IUIOINAM Kpyra

[onoxurensHbie
Y OTpULIATENIbHbIE
qucia

[lenbie yncna. Moaynp yncia, reoMeTpuyeckas
MHTEPIpeTanys MOy, UUCIOBBIE IPOMEKYTKH.
[Tono>xurenbHBIE  OTPULIATENBHBIE YUCITA.

IIpuBOANTH MPHUMEPHI UCIIOJIB30BAHUS B PEATBHON KU3HU
IIOJIOKUTENIBHBIX U OTPULIATEIIbHBIX YU CEIL.
N300paxkaTh Lesble YKcia, MOJ0KUTEIbHbIE U OTPULIATENIbHBIC YHCIIA

(40 4) CpaBHeHUE MOJOKUTEIBHBIX U OTPULIATEIbHBIX TOYKaMU Ha YHUCIOBOM MPSAMOM, UCIIOJIB30BATh YACIOBYIO IPSIMYIO IS
grcen. ApudMeTHIECKUe TEHCTBHS C CpaBHEHHUS YnCe.
II0JIOKUTEIBHBIMU M OTPULIATEbHBIMU YiCIaMU. | [IpumMeHsTh MpaBuiia CpaBHEHUS, YIOPSAIOUNBATS 1I€JIbI€ YUCIIa; HAXOUTh
Pemenue TekcToBBIX 33724 MOJ1yJIb YHCIIA.
@opMyaMpoOBaTh NPaBUiIa BBIYUCIECHHUS C TIOJIOKUTEIBHBIMY U
OTpULATENIbHBIMU YK CJIAMHU, HAXOJIUTh 3HAUEHUS YHCIIOBBIX BBHIPAKEHUIA,
CoJiepKallUX JEHCTBUS C MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU
YHCIIAMHU.
[TpuMeHSTH CBOMCTBA CIIOKEHUS M YMHOKEHUS JIJIsl TPeoOpa3oBaHUs
CYMM U IIPOU3BEEHUI
[IpencraBnenue [IpsitmoyronbHas cucreMa KOOpAUHAT Ha OOBACHATH U WILTFOCTPUPOBATH NOHATHE MPSIMOYT'OJIBHON CUCTEMBI
JAHHBIX w1ockocTh. KoopamHaTel TOUKK Ha INIOCKOCTH, KOOpPAMHAT Ha IUNIOCKOCTH, UCIIOJIb30BAaTh TEPMUHOJIOTHIO; CTPOUTH Ha
(6 9) abcuucca U Op/IMHATA. KOOPJMHATHOM MJIOCKOCTU TOYKU M (PUTYPHI 110 3a/1aHHBIM KOOpMHATaM,

CronGuaTble U KPYroBble AUATrPAMMBI.
[Ipaktuyeckast pabora «IlocTpoeHne quarpamMm».

HaxXOoJUThb KOOPAWHATLI TOYUCK.
YuraTh cTOI0YATHIE U KPYroBbIC IUarpaMmMbl; HHTCPIIPETUPOBATL JJaHHBIC,
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Ha3zBanune Temsbl
KoanyecTBo uacos

OcHOBHOe coep:KaHue

OcHoOBHBIE BUBI 1€ATEJIBLHOCTH 00y4arouXxXcst

Pemenne TekCTOBBIX 3a/la4d, CoACpKaAINX TaHHBIC,
MMpEaACTaBJICHHBIC B Ta6m/1uax " Ha JuarpaMmmax

CTPOUTH CTOJIOUATHIE TUATPAMMBI.
Hcnonb3oBaTh HH(OPMALHIO, IPEICTABICHHYIO B Ta0IMIaX, HA
JarpaMMax JJisl pelIeHusl TEKCTOBBIX 33/1au M 3314 U3 peaslbHOM JKU3HU

Harnsannas [IpsaMoyronbHbIA napanienenunen, Kyo, npusma, | Pacrno3HaBath Ha yepTexax, pUCYHKaxX, OMUCHIBATh MUPAMULY, IPU3MY,
reOMETpHsL. nUpaMua, KOHyC, HWIHHID, ap u cdepa. WIMHJP, KOHYC, IIap, U300pakaTh UX OT PYKH, MOACIUPOBATh U3
®urypsl B N306paxenne npocTpaHCTBEHHBIX QUTYP. Oymarw, riacTUiInHa, MPOBOJIOKH U Ap. [IpuBoaUTH MpUMEpPHI 0OHEKTOB
IIPOCTPAHCTBE [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IIMIIMH/IPA | OKPYXKAIOIIETO MUPa, UMEIOMINX (POPMBI HA3BaHHBIX TEIL.
(9 v) U KOHYcA. Hcnonp30BaTh TEPMUHOIIOTHIO: BEPIIMHA, peOpo, TpaHb, OCHOBAHHE,
IIpaktuueckas padora «Co3nanue Moaenen BBICOTA, PAJUyC U TUaMETp, pPa3BEPTKa.
MPOCTPAHCTBEHHBIX (QUTYPY. N3yuaTh, UCHIONB3Ys SKCIIEPUMEHT, HAOIIOJCHUE, U3MEPEHHE,
[TonsTHe 00BEMa; €TUHMILIBI U3MEPEHUS 00bEMA. | MOJICIIMPOBAHUE, B TOM YHCJIE KOMIIBIOTEPHOE, M OTMCHIBATH CBOWCTBA
OO0BEM NpsAMOYroJIbHOIO Mapajljiesenunea, Kyoa, | Ha3BaHHBIX TEJ, BBISABIATH CXOJCTBA U PA3IHUUS: MKy MUPAMUION U
(dopmyibl 00bEMa MPU3MOI; MEXKIY HWINHAPOM, KOHYCOM U IAPOM.
Pacmo3naBaTh pa3BepTKH Mapajuienenurea, Kyoa, mpu3Mbl, TUPaMUIbL,
KOHYCa, IWINHAPA; KOHCTPYUPOBATh IaHHbIE TeJIa U3 Pa3BEPTOK,
CO3/1aBaTh UX MOJIEIIN.
CoznaBath MOJIENH IPOCTPAHCTBEHHBIX GUTyp (M3 Oymaru, mpoBOJIOKH,
MJIACTUJIMHA U JIP.)
W3MepsaTh Ha MOAETISAX: UTMHBI peOep MHOTOIPaHHUKOB, IHaMETp LIapa.
BeiBoguth hopmyny 00bEMa MPSMOYTOJILHOTO Mapajulesienunesa.
Bbrancnsates no popmynaM: 00bEM IPSIMOYTOJILHOTO Mapaieenurea,
KyOa; MCII0JIb30BaTh €AMHUIIBI U3MEPEHHsI 00BEMa; BEIYUCISATH 00 BEMBI
TeJ, COCTABJIEHHBIX U3 KyOOB, MapajieenuIeIoB; peuaTh 3a1auu C
peaJbHbIMU TAHHBIMU
[ToBTOpEHUE, [ToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB BbrunciigaTh 3Ha4€HUS BBIPAKEHU, COIEpKAILUX HATypabHBIE, LIETbIE,
00o011eHue, KypcoB 5 1 6 KaccoB, 00001eHe U MOJIOKHUTEIbHBIE U OTPULIATENbHBIC YNCIIa, OOBIKHOBEHHBIE U IECATUYHBIC
CUCTEMaTHU3aLHs CUCTEMAaTHU3aLMsl 3HAHUU JIpoOH, BBHITIONHATH MPe0oOpa30BaHUS YUCENT U BBIPAKEHUIA.
(20 u) Bre16upath crmocod cpaBHEHUs YUCEN, BBIYUCICHHUH, MPUMEHSTh CBOMCTBA

apu(MeTHUECKUX ACUCTBUI IS pallMOHAIN3aI[MH BEIYHCICHHA.

PemaTe 3a1auu U3 pealbHOM JKU3HU, IPUMEHATh MATEMATUYECKUE 3HAHUS
JUIsl pEIICHUs 3a]1a4 U3 IPYTUX IIPEIMETOB.

Pemate 3a1aum pa3HbIMU CIIOCOOAMHU, CPAaBHUBATH, BHIOMPATh CIIOCOOBI
pEIICHUs 3aJa4H.
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Ha3zBanune Temsbl
KoanyecTBo uacos

OcHOBHOe coep:KaHue

OcHoOBHBIE BUBI 1€ATEJIBLHOCTH 00y4arouXxXcst

OCYH_IGCTBHHTB CAMOKOHTPOJIb BBIITOJIHACMBIX JIEUCTBUI U CaMOIIPOBEPKY

pe3yibTaTta BBIYMCIICHUH.
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PABOYA{A [TPOI'PAMMAYYEBHOT'O KYPCA «AJITEBPA». 7 — 9 KJIACCBI
HEJIM UBYYEHUA YHEBHOI'O KYPCA

Anrebpa sIBISIETCS OJJHUM M3 OMOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHA OOECMEYMBACT U3YUYCHUE
JIpPYI'MX JHUCHUUIUIMH, KaK €eCTECTBEHHO-HAy4HOrO, TaK W TYMaHUTApHOTO LMKIOB, €¢ OCBOEHHUE
HEOO0XOUMO I MPOJOJDKEHHs 00pa30BaHUS M B MOBCEIHEBHOHM >Xu3HU. PazButue y oOydarommuxcs
HAyYHBIX MPEJCTaBICHUA O MPOUCXOXKIECHUU M CYIIHOCTH aireOpandyeckux adCTpakiMii, crocobe
OTPpaKEHUS MATEeMAaTHYEeCKOM HAayKOW SBJICHUW M TMPOIECCOB B TMPUPOJIE U OOIIECTBE, PO
MaTEeMaTH4YeCKOTO MOJICJIMPOBAHUS B HAYYHOM IIO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO
HAyYHOTO MHPOBO33PEHHUS W KayeCTB MBIIUICHUS, HEOOXOAMMBIX Uil aJalTalid B COBPEMEHHOM
mudpoBoM obrrecTBe. M3ydeHue anreOpbl ecTeCTBEHHBIM 00pa3oM 00eCIeYMBACT Pa3BUTHE yMEHUS
Ha0JII01aTh, CPAaBHUBATH, HAXOAUTh 3aKOHOMEPHOCTH, TPeOYeT KPUTHUYHOCTH MBIIIJICHUS, CTIOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JEMCTBHS M BBIBOJABI, (HDOPMYIMPOBATH  YTBEPIKICHUS.
OcBoenue Kypca anreOpbl OOECIeYMBAET PAa3BUTHE JIOTHUECKOTO MBIIUICHUS OOYYaromUXCs: OHH
UCTONB3YIOT JI€yKTUBHBIE M WHAYKTUBHBIE PpACCYXJIEHHUS, 0000IIeHHe U KOHKPETU3aLHUIO,
aOcTparupoBanue © aHajoruto. OOyueHue anreOpe mpeAnojiaraeT 3HAYUTEIBHBIH  00BEM
CaMOCTOSATEIIHOW  JICATENBHOCTH OOYYaIOIIUXCs, TIO3TOMY CaMOCTOSITEJIbHOE pelIeHHe 3amad
€CTECTBEHHBIM 00pa30M SIBJISIETCS pealn3alueil JesiTeIbHOCTHOTO IPUHIIKIIA 00yUeHUsI.

CopepxaTelbHO-METOIUYECKUE JIMHUM IPOrpaMMbl ydyeOHOro Kypca «Anredpa» OCHOBHOMU
MIKOJIBI: «YHUCla U BBIUUCIEHUSN»; «ANreOpanyeckue BhIpaXXEHUSN»; «YPaBHEHUSI U HEPABEHCTBAY;
«Dyukuuny. Kaxaas u3 3Tux coaepxaTeaIbHO-METOAUYECKUX JTMHUNA pa3BUBAETCS HA MPOTSHKEHUN TPEX
JeT M3Yy4eHHUs Kypca, €CTECTBEHHbIM OOpa3oM IeperieTasChb W B3aUMOJEHCTBYS C APYIUMH €ro
muHusMH.  CoJepikaTeNbHOM UM CTPYKTYpHOM OCOOEHHOCTBIO Kypca «AnreOpa» SBISETCS €ro
MHTErPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «Hucia v BEIYMCIEHUS CIIY>)KUT OCHOBOM JUIs1 1ajIbHEMILIEro N3y4eHUs
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y 00YUAIOIIUXCS JIOTHYECKOTO MBILUICHUS, (POPMUPOBAHUIO
YMEHMSI 110JIb30BaThCsl AITOPUTMAMH, a TAK)KE IPUOOPETEHUIO TPAKTUUYECKUX HaBBIKOB, HEOOXOIUMBIX
JUTsI TIOBCEHEBHOW KU3HU. Pa3BUTHE MOHATHUSA O YKCIIE B OCHOBHOM LIKOJIE CBA3aHO C PAllMOHAIBHBIMU U
UppaALMOHATILHBIMU YHCIIaMU, (JOPMUPOBAHUEM TPECTABICHUN O JEHCTBUTEILHOM YHUCIIE. 3aBeplICHHE
OCBOEHHS YMCIIOBOM JTMHUM OTHECEHO K CTapLIeMy 3BEHY 0011ero o0pa3oBaHusl.

Coneprkanue JByX ajare0pandeckux JUHUN — «AnreOpandyeckie BhIpAKEHUsD» U «YpaBHEHUS U
HEPaBEHCTBa» CHOCOOCTBYeT (OPMHUPOBAHUIO Yy OOy4yaromMxcs MaTeMaTH4YecKoro —amnmapara,
HEOOXOAUMOTO /ISl PEIICHHS 331a4 MaTeMaTHKH, CMEKHBIX MTPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX
3ajady. B ocHOBHOH IKOie y4yeOHbIM MaTepuall TPYHNIHMPYETCS BOKPYT PALMOHAIBHBIX BBIPAXKECHUH.
Anrebpa 1eMOHCTPUPYET 3HAUEHUE MAaTEMATUKH KaK sI3bIKa JJISl IOCTPOCHUSI MaTeMaTHUYECKUX MOJIETIeH,
ONHUCAHMs TIPOLIECCOB U SBJICHUH peaJbHOro Mupa. B 3amaum oOydeHus anreOpe BXOIAT TaKkKe
JanbHEWIlee pa3BUTHE AITOPUTMHUYECKOrO MBIIUICHUS, HEOOXOAMMOTr0, B YAaCTHOCTH, JJISI OCBOCHUS
Kypca UWH(OpPMAaTUKHU, U OBJIAJIEHUE HaBbIKAMHM JEAYKTUBHBIX paccyxaeHuil. I[IpeobGpasoBanue
CHUMBOJIBHBIX ()OPM BHOCHT CBOW crenu(UYecKHil BKIaJ B Pa3BUTHE BOOOpaskeHHs, CIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPYECTBY.

Copepxanne (QyHKIMOHAIbHO-TpapUUECKOl JIMHUM HAIEJEHO Ha TMOJy4YeHHE UIKOJIbHUKAMHU
3HaHUW O QYHKIMSIX KaKk BaKHEHIIEH MaTeMaTU4ecKOW MOJENW Ui OMUCAHWS U HCCIICIOBAHUS
pa3HOOOpa3HBIX TMPOILIECCOB U SBICHUN B mpupoie u obmecTBe. M3ydeHuwe 5TOoro marepuana
CHOCOOCTBYET PAa3BUTHIO y O0YYAIOIIUXCS YMEHHS MCIIOJIb30BaTh PA3JIMUHbIC BBIPA3UTEIbHBIE CPEICTBA
A3bIKa MAaT€MaTHKH — CJIOBECHBIE, CHUMBOJHMUYECKUE, Ipaduyeckue, BHOCUT BKJIaJ B (HOpMHUpPOBaHHE
MIPEeJICTAaBICHUI O poJIi MATEMAaTUKH B PA3BUTUHU [IUBUIIM3AIUH U KYJIbTYPBHI.

MECTO YYEBEHOI'O KYPCA B YYEGHOM IIJIAHE

CornacHo yyeOHOMY TUTaHy B 7—9 Killaccax m3ydaercs y4eOHbIN Kypc «Anredpay», KOTOPBIA BKIIOYAET
CIEAYIONIMEe OCHOBHBIC pa3leNbl coAepkaHusa: «Yuciaa ©W BBIYUCICHUS», «AsreOpandeckue
BBIPAKECHUS», «YPABHEHUS U HEPABEHCTBAY, «DYHKIUN».

Ha n3ydenne anreOpsl B 7—9 kitaccax OTBOAUTCS 3 y4EOHBIX Yaca B HEACIIO B TEUCHHE KaXKIIOTO Toja



oOyuenus, 3a roa — 102 vaca, Bcero 3a Tpu roga ooyueHust —306 yueOHbBIX 4acoB.
COAEPXXAHHUE YYEBHOTI'O KYPCA (ITO TOJAM OBYYEHUA)
7 xnace

Yucna u evruucnenus Payuonanvuvie yucna.

JlpoOu OOBIKHOBEHHBIE M JIECATUYHBIEC, TIEPEX0] OT OAHOW (hopMblI 3ammcu ApoOei K Ipyroi.
[loHATHE panMOHAIBHOIO 4YHUCINA, 3aIlUCh, CPAaBHEHHUE, YIOPANOYMBAHUE PALMOHAIBHBIX YHCEIN.
ApudmeTrueckue ACHCTBUS ¢ pallMOHAJILHBIMU 4MciaMu. Pemienue 3ajay U3 peasbHOM NMPAKTUKU Ha
4acTH, Ha JIpoOHu.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJIeM: OIpe/ieeHue, Npeodpa3oBaHue BhIPAXKEHUII Ha OCHOBE
OTIpe/ieJIeHNs], 3aUCh OONBIIMX Yucell. [IponeHTsl, 3anich MPOLEHTOB B BHIE APOOU M IpOOH B BHIE
IIPOLEHTOB. TpHU OCHOBHBIE 3a/1aUl Ha MIPOLIEHTHI, PELIEHHUE 3a/1a4 U3 PEAIbHOM ITPAKTHKH.

[IpuMeHeHne NPU3HAKOB AEIUMOCTH, PA3JI0KEHNE HA MHOKHUTEIN HATYPAJIbHBIX YHACEIL.

PeanbHble 3aBUCHMOCTH, B TOM YKCJIE NPpsiMasi U 0OpaTHask MPOIOPLHUOHATBHOCTH.
Aneebpauueckue svipasicenus

IlepemeHHbIE, YHUCIOBOE 3HAYEHUE BBIPAKEHUS C MEepeMEHHOW. JlomycTUMble 3HA4YEHHUS
nepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXy BEIMYMHAMU B Buae (Gopmyisl. Berawcnenus mo
dopmynam. IIpeobpazoBaHne OyKBEHHBIX BBIPaXKCHUH, TOXKIECTBEHHO paBHbIC BBIPAXKEHUS, MpaBUIIa
npeoOpa3oBaHUsl CyMM W HPOM3BEACHUM, NpaBWiIa PACKPbITUA CKOOOK M MNPHUBEACHHs MOAOOHBIX
ciaraeMblx. CBOMCTBA CTENEHU C HATYypaJIbHBIM I10KA3aTEIIEM.

OpnowieHsl um MHorowieHel. CreneHb MHoroudiaeHa. CroKeHUE, BBIUUTAHUE, YMHOXKCHHE
MHOT04JIeHOB. POpMYJIbl COKPAIIEHHOTO YMHOKEHHUS: KBaJApaT CyMMBbI U KBajapatr pazHocTu. Dopmyna
pa3HOCTH KBaApaToB. Pa3iiokeHne MHOTOUIEHOB HA MHOXKHUTEIIH.

Ypaeuenus

VYpaBHeHHE, KOpPEHb YpaBHEHUs, TNpaBWia IPEOOpa3OBaHMs YpaBHEHHs, PaBHOCHIBHOCTH
YpaBHEHUM.

JInneliHOE ypaBHEHME C OJHOM MEPEMEHHON, YMCIIO KOPHEH JIMHEMHOTO YPaBHEHHUSI, PEIIEHNE JTUHEHHBIX
ypaBHeHuil. CocTaBleHHE YPaBHEHMM MO YCJIOBUIO 3ajaud. PemieHue TEKCTOBBIX 3aJay C IOMOIIBIO
YpaBHEHUM.

JluneiiHoe ypaBHEHHE C JByMs NepeMEeHHbIMH U ero rpaduk. Cucrema JBYX JHHEHHBIX
ypaBHEHMH ¢ JByMs NepeMeHHbIMH. PemieHue cucteM ypaBHeHHI criocoOoM mojcTaHoBKH. [Ipumepsr
pEILIECHNS TEKCTOBBIX 3aja4 C [IOMOILBIO CUCTEM yPaBHEHHIA.

Koopounamwt u epagurxu. @ynxyuu

Koopaunarta Touku Ha npsimMoil. UuciioBele mpoMeXyTKU. PaccTosHue Mexny IByMsl TOUKaMU
KOOPJIMHATHON IIPSIMOA.

[IpsmoyronbHas cuctrema koopauHat, ocu OX um Oy. Abcuucca W OpJMHATA TOYKH Ha
KOOpAMHATHOHN miockocTH. [IpumMeps! rpadukos, 3a1aHHbIX (popMynamu. YTeHue rpagukoB peanbHbIX
3apucumocteil. Tlonsatue dynkuuu. I'paduk ¢pynkuuu. CpoiictBa ¢yHkuuil. Jlunelinas Qynkuus, ee
rpaduk. I'padux Pynkuuum y = [x|. ['paduueckoe pernenrne TMHEWHBIX ypaBHEHUN U CUCTEM JIMHEHHBIX
ypaBHEHUH.

8 xaacc

Yucna u evluucnenus

KBanpatHeiii kopeHb u3 uuncna. llonstue 00 wuppaumonampHoM uyucie. JlecsTuuHble
npuOJIMKEeHUsT UppalMoHalbHBIX uuces. CBoiicTBa apu(METHUECKUX KBaJIpaTHBIX KOPHEH U UX
IIPUMEHEHHE K IPeoOPa30BaHUIO YMCIOBBIX BEIPAXKEHUH U BBIYMCICHUAM. J|efiCTBUTEIbHBIE YHCIIA.

CreneHs ¢ LebIM IIOKa3aTeNIEM U €€ cBolicTBa. CTaHJapTHAs 3alMCh YHUCIA.
Aneebpauueckue svipadicenus

KBanpaTHblii TpEXusieH; pa3ioKeHUe KBaAPAaTHOIO TPEXWIEHA HA MHOXKUTEIH.

Anrebpanueckas qpo0b. OCHOBHOE CBOMCTBO ajredpamydeckoil 1podu. CrokeHue, BbIUUTAHHE,
YMHOXEHUE, JieJieHHe anreopanyeckux Apooeil. PanyonanbHble BIpaKeHHUs U UX peoOpa3oBaHUE.
Ypasenenus u nepasencmea
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KBanpatHoe ypaBHeHue, ¢popmyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Perienue
YPaBHEHMH, CBOASIIMXCA K JIMHEHHBIM M KBagpaTHbIM. [IpocTeiimme apoOHO-palMoOHalbHbIE
YpaBHEHUS.

I'padmueckas uHTEpIpeTaluss ypaBHEHMH C JABYMsS IE€PEMEHHBIMH U CHUCTEM JIMHEHHBIX
YPAaBHEHUN C IBYMs IepeMEHHBIMU. [IpuMepnl pelieHuss CUCTEM HENMHEMHBIX YPaBHEHHU C ABYMS
[IEPEMEHHBIMU.

Pemenne TekcToBBIX 3a7a4 alredpandeckiuM crocodooM. YncaoBble HEpaBeHCTBA U UX CBOMCTBA.
HepaBeHcTBO ¢ OfHOM IepeMeHHON. PaBHOCHIBHOCTh HEPABEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOU
nepeMeHHON. CUCTEMBI JINHEHHBIX HEPABEHCTB C OJIHOM IEPEMEHHOM.

DynKryuu

[onstre Gynkimu. O61acTh ONpeeNeHUs: U MHOXKECTBO 3HaueHUH pyHkumu. CriocoObl 3a1aHus
¢bynkuuit. 'paduk Gynknun. Urenue cBoiCTB GyHKIUHU 10 e¢ rpaduky. [Ipumeps rpagukoB GyHKIHIA,
OTpaXkaroIUX  peajbHble  mpouecchl.  DyHKIMM, ONUCHIBaIOIIME  MpsIMyI0 U OOpaTHYIO
TIPONIOPIMOHAJIBHBIE 3aBUCHMOCTH, MX rpaduku. ®yskmmu , , v , . B
I'paduueckoe peieHrne ypaBHEHUH U CUCTEM YpaBHEHHH.

9 kuacc

Yucna u svruucnenus /leticmeumenvrvle yucia

PanmonaneHbie 4nca, UPpalMOHABHBIC YHCIA, KOHEYHbIE M OECKOHEUHBIE JECITHYHBIC APOOH.
MHOXeCTBO J1€HCTBUTENBHBIX YUCEI; JIEHCTBUTENIbHbIE YMCIa KaK OECKOHEYHbIE ECATUYHBIE APOOH.
B3auMHO 0/IHO3HaYHOE COOTBETCTBUE MEXAY MHOXKECTBOM JICHCTBUTEIBHBIX YUCET M KOOPIUHATHOM
npsimoii. CpaBHEHHME JCHCTBUTENBHBIX 4YHUCEN, apudmeTrnyeckue IEHUCTBUS C JACHCTBUTEIHHBIMU
YUCIIAMHU.

Wsmepenus, mpulmmkeHus, oneHKd. Pa3mMepsl 00BEKTOB OKPYXKAIOMIETO MHUpPA, JIHTEILHOCTD
IIPOLIECCOB B OKPYXkKAIOLEM MHUPE.

[TpubmkeHHOE 3HAYCHHUE BETMIHHBI, TOYHOCTH TpuOmmkeHus. Oxpyrienue uncen. [Ipukuaka u
OIIEHKA PE3yJIbTATOB BHIYUCIICHUI.

Ypasuenus u nepasencmea Ypaenenus ¢ oonoii nepemennou

JluneitHoe ypaBHeHUE. PellieHre ypaBHEHU, CBOISIIIUXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PemnieHue ypaBHEHM, CBOIAIIMXCSA K KBaapaTHbIM. bHkBajgpaTHOe
ypaBHeHue. llpumepsl perieHuss ypaBHEHHH TpeThed M YETBEPTOWM CTEMEHEW pa3joKEeHHEeM Ha
MHOXHUTEIH.

Pemenne apoOHO-palimoHaNbHBIX ypaBHEHUH. PemieHue TEKCTOBBIX 3ajau aireOpandyeckum
METOIOM.

Cucmembl ypasrenuil

VYpaBHeHUe ¢ AByMsI IEpEMEHHBIMU U ero Tpaduk. Pemenne cucrem AByX TMHEHHBIX YpaBHEHUN
C AByMs TiepeMeHHBbIMH. Pellienne cucteMm JIByX ypaBHEHMM, OHO W3 KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOpOI1 crenenu. ['paduueckas UHTEpHIpeTaIysl CHCTEMbI YpaBHEHUHN C IBYMS IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3371249 aIreOpandecKiuM CIIOCOOOM.

Hepasencmea

YuciioBble HEPaBEHCTBA U UX CBOMCTBA. PellleHne TMHENHBIX HEPABEHCTB C OAHOW NMEPEMEHHOM.
Pemienne cucreM JMHEMHBIX HEPABEHCTB C OJIHOM TniepeMeHHoW. KBaapaTHble HEpaBEHCTBA.
I'pacduueckas uHTEpIIpeTaIMs HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMSI IEPEMEHHBIMHU.

DynKryuu
KBangpartuunas ¢ynkius, e¢ rpaguk u cBoiicta. [lapabomna, KoopauHATHl BEPLIMHBI IapaOOJIbI,

ocb cummeTpun napaboinsl. ['paduku GpyHKuumit: - VT
X

Y UX CBOMCTBA.
Yucnoswvle nocnedosamenvHocmu
OmnpeneneHue u cCocoObl 3aJaHNS YUCIOBBIX MTOCIIEI0BATEILHOCTEH.
[loHsiTHE 4YMCIOBOM MOCIENIOBATENBHOCTH. 3aJaHUE IOCJIEA0BATEIIbBHOCTU PEKYPPEHTHOU
dbopmyroit u popmyIoi N-ro useHa.
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ApugmeTnueckas 1 reoMeTpudecKast Iporpeccuu
Apudpmernueckass U reomerpuyeckas nporpeccun. DopMmynasl N-ro wieHa apupMeTHdecKod U
Ir€OMETPUUYECKON NIPOrPECCUi, CYMMBI IIEPBBIX N YICHOB.

N3o0pakeHne wieHOB apu(METHUYECKOW M TIeOMETPUYECKOW IpOrpeccuil TouykaMHu Ha
KOOpPJMHATHOM INIOCKOCTHU. JINHEHHBIN U 3KCIIOHEHUUAIbHBIN pOCT. CII0KHBIE TPOLIEHTHI.

[IJIAHUPYEMBIE ITPEJIMETHBIE PE3Y/IbTATBI OCBOEHHKSA ITIPUMEPHOW PABOYEN

[TPOTPAMMBI KYPCA (110 T'OZAM OBYYEHHUA)

OcBoeHne yueOHOTO Kypca «Anredpa» Ha YpOBHE OCHOBHOT'O OOIIEro 00pa30oBaHUs JOJKHO
o0ecrnieunBaTh JOCTHKEHHUE CIIETYIOUINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB:

1 Kaacc

Yucna u éviuucnenusn

e BpImonHATh, coYyeTas YCTHbIE UM INHUChMEHHbIE MPUEMBI, apUPMETHYECKHe JEHCTBHS C
palrOHaIbHBIMU YHCIAMHU.

e HaxoauTh 3HAYEHUS YUCIIOBBIX BBIPAKECHUN; IPUMEHATh Pa3HOOOPA3HbIE CIIOCOOBI U MPUEMBbI
BBIUMCJIEHUSI 3HAUE€HUH IPOOHBIX BBIPAXKEHU, COJEPKAIMX OOBIKHOBEHHBIE U JECATUUHBIE APOOH.

e [lepexonuTh OT OAHOHM (OPMBI 3aMUCH YHCEN K Apyroi (mpeoOpa3oBbIBaTh ACCATUYHYIO APOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECSITUYHYIO IPOOb).

e (CpaBHUBATH U YyNOPSAAOUYNUBATH PALlMOHAIBHBIE YUCIIA.

e  OKpyrJjTh 4KCIIA.

e BbIIONHATP NPUKUIKY U OLEHKY pe3yjibTaTa BBIYUCICHHUN, OLEHKY 3HAYCHUN YHMCIIOBBIX
BBIPAKCHUM.

e BbINOIHATH JEHCTBUSA CO CTENEHIMH C HATYPaJbHBIMU [TOKA3aTEIISIMU.

e [IpuMeHATH NpU3HAKHU IETUMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYypAJIbHBIX YHCEI.

e Pemarh NpPaKTUKO-OPUEHTUPOBAHHBIE  3a/Jayd, CBA3aHHBIE C  OTHOIIEHHWEM  BEJIMYMH,
MIPOMOPLMOHATILHOCTBIO BEJIMYUH, MPOLEHTAMH; HHTEPIPETUPOBATh PE3YJbTaThl PEUICHHs 3a7a4 ¢
Y4€TOM OrpaHHUYEHHH, CBI3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX OOBEKTOB.

Anzebdpauueckue svlparxcenus

¢ lcnonb30BaTh ANreOpandecKyro TEPMUHOIOTHIO M CHMBOJIMKY, TPUMEHSTDH €¢ B TIPOIECCE OCBOCHUS
yueOHOro MarepHaia.

e Haxoautb 3HaueHUs1 OYKBEHHBIX BBIPAXKCHHM IIPU 3aJaHHBIX 3HAUEHUSAX IEPEMEHHbIX.

e BpmonHAT, npeoOpa3oBaHMs LEJIOr0 BBIPAKEHUS B MHOTOWIEH NPUBEIEHHUEM IOJIOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

e BbINONHATE YMHOXKEHUE OAHOUWIEHA HA MHOT'OUYIEH U MHOTOYJIEHA HA MHOTOYJIEH, IPUMEHSTh
(dbopMyIBI KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.

e OcCymEeCTBIATh Pa3I0KeHNE MHOTOWIEHOB HA MHOXKUTEIIN C IMMOMOIIIBIO BBIHECEHHUS 32 CKOOKH
00I11er0 MHOKUTEISA, TPYIIIUPOBKU CJIaraeMbIX, IPUMEHEHHsI (POPMYIT COKPALICHHOTO YMHOKEHUSI.

e [IpumeHATH MpeoOpa3oBaHKUs MHOTOWIEHOB JUUISl PELICHUs Pa3JIMYHbIX 3aJad U3 MaTEeMaTUKH,
CMEXHBIX IIPEJMETOB, U3 PEAIbHON IIPAKTUKH.

e lcronp30BaTh CBOWCTBAa CTEMEHEM C HATypaJbHBIMU TOKa3aTelsiMH JIJIsi  TIpeoOpa3oBaHuUs
BBIPAKCHU.

Ypagunenus u nepagencmea

e Pemars JIMHEHHbBIE YPABHEHUS ¢ OAHON MEPEMEHHOM, MPUMEHSS MpaBuia Mepexoa OT UCXOIHOrO
YpaBHEHUs K paBHOCWIbHOMY eMy. IIpoBepsTh, ABIIE€TCS 1M YUCIIO KOPHEM ypaBHEHMUSL.

o [lpumensTs rpaduuecKue METO bl IPU PEIICHUH JTUHEHHBIX YPABHEHUN U UX CUCTEM.

e [logOuparh mpuMepsl Hap YMCEIN, SBIAIOUIMXCS PELICHUEM JHMHEWHOTO ypaBHEHUS C JIByMs
[IEPEMEHHBIMHU.

e CTpouTh B KOOPJAMHATHON MJIOCKOCTHU IpadUK JIMHEHHOTO YpaBHEHHsI C IBYMS IE€PEMEHHBIMU;
MOJIB3YACh TpaUKOM, IPUBOJIUTH IPUMEPHI PEIICHUS] YPABHEHUSI.
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Pemath cuctemsbl ABYX JIMHEHHBIX YpaBHEHUH ¢ ABYMs IEPEMEHHBIMH, B TOM YHCJIE TpaUUECKH.
CocTaBnaTh M pellaTh JUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEMHBIX YpPaBHEHHH IO YCIOBHIO
3a/1a4d, MTHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJYy4YEHHBIN pe3yIbTar.

Koopounamut u zpagpuxu. @ynkyuu

N300pakaTh Ha KOOPIWHATHOM MPSMON TOYKH, COOTBETCTBYIOIIHE 33JaHHBIM KOOPAMHATAM, JIy4H,
OTPE3KH, UHTEPBAJIbI; 3aMUCHIBATH YNCIOBHIC MPOMEKYTKH Ha aIre0paniecKkoM s3bIKe.

OTmeuaTh B KOOPAMHATHOM MIOCKOCTH TOYKH MO 33JaHHBIM KOOPAWHATAM; CTPOUTH Ipaduku
TuHEeHHBIX QyHKIMHA. CTpouTh rpaduk GyHKIMN

OnuchIBaTh ¢ TOMOIIBIO (YHKINN U3BECTHBIE 3aBUCUMOCTH MEX/1y BETMUYUHAMHU: CKOPOCTb, BpeMs,
paccTosiHuE; IIeHa, KOJIMYECTBO, CTOMMOCTh; POU3BOAUTEIHLHOCTD, BPEMsI, 00bEM pabOTHI.
Haxonutb 3HaUYeHHe PyHKITUYU MO 3HAUCHUIO €¢ apTyMEHTA.

[lonumate rpaduueckuii crnoco® npeacTaBiIeHHs U aHajdu3a HWHPOpMAIUU; U3BIEKATh U
MHTEPIPETHPOBATH HH(YOPMAIUIO U3 TPA(PUKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 kanacc

Yucna u evtuucienusn

Hcnonp30BaTh HayalbHbBIE MPEACTABICHUS O MHOXKECTBE JIEWCTBUTENIBHBIX YHCEN JJI CPAaBHEHUS,
OKpYIJIEHUSI M BBIYMCICHHMN; M300pakaThb JEUCTBUTEIbHbIE 4YHMCIAa TOYKAMH HA KOOPIMHATHOU
MIPSIMOM.

[IpumeHATh NOHATHE apU(PMETUYECKOTO KBAaJAPAaTHOIO KOPHS; HAXOAMTh KBaJpaTHbIE KOPHH,
UCTIONB3Ys TpU HEOOXOTUMOCTH KaJbKYJSATOP; BBIIOJHATE MNpeoOpa3oBaHUS  BBIPAKEHHIA,
coJiepXKalluX KBaJpaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIMX M MAaJbIX YUCEJ C MOMOIIBIO JIECATHUHBIX JpoOei M cTeneHen
qucia

Anzebpauueckue sviparcenus

[IpuMeHSATh MOHATHE CTETICHU C IEJIBIM IT0Ka3aTeIeM, BBIMOJIHATH MPeoOpa3oBaHMs BBIPAKCHHM,
COJIEpIKAIINX CTETICHH C LETBIM IMOKA3aTEeIeM.

BrImoHATE TOXKIECTBEHHBIE MPE0OPa30BaHUsl PAllMOHATBHBIX BHIPAXKCHUN HAa OCHOBE MPaBUII
JEHCTBUI HaJl MHOTOWICHAMH U alreOpandyecKuMu IpOoOsiMHu.

PacknanpiBaTh KBaIpaTHBIN TPEXUICH HA MHOKUTEIIH.

[TpumeHsaTh mpeoOpa3oBaHUs BBIPAKEHUN IJIs PEIICHUS Pa3IMYHBIX 33/ad U3 MaTEeMaTHKH,
CMEXHBIX TIPEAMETOB, U3 PEATTLHON MPAKTUKHU.

Ypaeuenuﬂ U Hepaeencmea

Pemarp nuHElHbIE, KBaJApaTHbIE YPAaBHEHHsS W PALMOHAJIBHBIE YPAaBHEHHs, CBOMSILMECS K HUM,
CUCTEMBI IBYX YpaBHEHHH ¢ ABYMsI IEPEMEHHBIMU.

[IpoBOoNUTE MpOCTEHIIME HCCIEAOBAHUS YPAaBHEHMM M CUCTEM YPAaBHEHUM, B TOM 4YHCIE C
NpUMEHEHUEM IpadUUyecKuX MpeACTaBIeHUN (yCTaHABIMBATh, UMEET JM ypaBHEHHE MM CHUCTEMA
YPaBHEHMH PELIEHHUs, €CIIU UMEET, TO CKOJIBKO, U IIp.).

[lepexoauTs OT CIOBECHON (POPMYIMPOBKH 3aa4d K €¢ alreOpandeckoll MOJEIH C MOMOIIBIO
COCTaBJICHUS! ypaBHEHUS WIM CHCTEMbl YpaBHEHWH, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ IOJIy4E€HHBIN pe3yJbTar.

IIpuMeHATH CBOMCTBAa YHCIOBBIX HEPABEHCTB [UIsl CPaBHEHUS, OLIEHKH; peIlaTb JIMHEHHBIC
HEpaBEHCTBA C OJAHON MEPEMEHHOM M UX CUCTEMBI; AaBaTh IpapUUeCcKyl0 MILTIOCTPAIIMI0 MHOKECTBA
pELICHNI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dynkuyuu

[lonumaTh W WCMONB30BaTh (PYHKIMOHAJBHBIE TOHSTHS W S3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HauYECHH); ONpPENeNiATh 3Ha4eHHE (YHKUIUHU MO 3HAUYCHUIO apryMEHTa; ONpeJeisiTh CBOWCTBA
GbyHKIMH 110 €€ TpaduKy.

Crpouth rpaduKku dJIEeMEHTApHBIX (YHKIUNA BHJA - NE

OIHCHIBATh CBOMCTBA YMCIIOBOHM (PyHKIMHU 110 €€ TpaduKy.
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9 kaacc

Yucna u evtuucienusn

CpaBHUBaTh U yHOPSAA0YMBATh PALIMOHAJIBHBIE U UPPALIMOHAIBHBIE YUCIIA.

BeinonusaTe apupmMeTHuecKkue ASHCTBHS ¢ PAllMOHATIBHBIMH YUCIIAMU, COUETast YCTHbIE U
IIMCBMEHHBIEC IPUEMBI, BBIIIOJIHATDH BBIUYUCIICHHS ¢ UPPALMOHAIbHBIMU YHCIAMU.

HaxonnuTe 3Ha4YeHUs CTENEHEW € LEIbIMM MOKa3aTelsIMH M KOPHEW; BBIUMCIATH 3HAYCHMS
YHUCJIOBBIX BBIPAKECHUN.

OKpyryATh JENCTBUTENBHBIE YUCIIA, BBINOIHATS IPUKUIKY PE3Yy/IbTaTa BEIYUCICHUM, OLICHKY
YHCJIOBBIX BBIPAKCHHH.

Ypa(menuﬂ U Hepaeencmea

Pemwate JiMHEVHBIE M KBaJpaTHBIE YPAaBHEHUS, YPAaBHEHHs, CBOASIIMECS K HHUM, NPOCTEHIINE
IpOOHO-pallMOHANIbHBIE YPABHEHUSI.

Pemate cuctembl ABYX JMHEHHBIX YpPaBHEHHUW C JBYMs IEPEMEHHBIMU U CHUCTEMbBI JABYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHHE HE SABJISIETCS JTMHEHHBIM.

Pemate TekcTOBBIE 337aUN aNreOpanvdeckuM CIIocoOOM C MOMOIIBIO COCTABIICHUS YPAaBHEHUS HITH
CHUCTEMBI IByX YPAaBHEHH C IBYMs [IEPEMEHHBIMH.

[IpoBoauTh mpoOCTEHIINE HCCIEIOBAHUS YPAaBHEHMM W CHCTEM YpaBHEHUH, B TOM 4YHUCIE C
MIPUMEHEHHEM TpaUyecKuX IMpercTaBIeHU (yCTaHaBIMBAaTh, UMEET JIM YPAaBHEHHE WM CHUCTEMa
YPaBHEHUH PELIEHUS, €CIIU UMEET, TO CKOJIBKO, U IIp.).

Pemiate nuHelHbIE HEPABEHCTBA, KBAApAaTHbIE HEPABEHCTBA; M300pa)aTh pellleHHe HEPABEHCTB Ha
YHUCJIOBOM MPSIMOM, 3aIUCHIBATH PEIICHHUE C TOMOIIBI0 CUMBOJIOB.

Pemate cucTteMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIOYANOIIHME KBaJIpaTHOE
HEPaBEHCTBO; M300pa)kaTh PELICHHE CHUCTEMbl HEPAaBEHCTB HA YHUCIIOBOM MPSMOM, 3alMChIBATH
pELIEHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb3oBaTh HEPaBEHCTBA MIPU PELIEHUHN PA3JIUYHbBIX 3aa4.

Dynkyuu

Pacmo3nasats (1)YHKHI/II/I HN3YUCHHBIX BHJOB. Iloka3pIBaTh CXEMaTHYCCKHU PacCIIoJIOKCHHUE Ha

KOOP/AMHATHOM IJIOCKOCTU TpaukoB (yHKUMH Buaa: -
X

Vv B 3aBHCHMOCTH OT 3HA4YeHUH KOA(P(HUIIMEHTOB, OMUCHIBATH
CBOMCTBA (DYHKITHIA.
Crtpoutb 1 n300pakaTh CXeMaTHYeCKH rpapuku KBaJIpaTUYHbIX (DYHKIHN, OMUCHIBATH CBOWCTBA
KBaJIPaTUYHBIX QYHKIUH 110 UX TpapuKaMm.
PacrioznaBate kBaapaTH4Hyl0 (QYHKIHIO 10 (OpMyIie, TPUBOAUTH MPUMEPHI KBAaIPAaTHIHBIX
(GyHKIMI U3 peaibHOW KU3HU, PU3UKH, TEOMETPHUH.

Apugpmemuyeckan u 2eomempuueckan npozpeccuu

Pacnio3znaBath apu(MeTHIECKYIO U TEOMETPUUYECKYIO TIPOTPECCUU MPHU PA3HBIX CIIOCO0AX 3aaHMs.
BBIMOTHATE BBIYHCIEHUS C HCHONB30BaHHEM (GopMyl N-ro uieHa apudmeTuyeckol u
reOMETPUUYECKON TPOrpeCcCHii, CyYMMBI MEPBBIX N YIEHOB.

N3006paxaTh WieHbl 0CIIEI0BATEIbHOCTH TOYKAMU Ha KOOPIMHATHOM IJIOCKOCTH.

Pematp 3aaum, CBA3aHHbBIE C YHMCIOBBIMH IOCJIEIOBATENILHOCTAMHU, B TOM YHUCIIE 33Ja4d U3
peasbHOMN YKHU3HU (C UCTIOIB30BAHUEM KAJBKYJIATOPA, IIM(PPOBHIX TEXHOJIOTHIA).
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TemaTnyeckoe niianupoBaHue yue6Horo Kypca AJITEBPA
7 KkJacc. 102 yaca

Ha3zBanue Tembl
KoanuecTtBO
JacoB

OcHOBHOe coaepkaHue

OcHOBHbIE BHBI 1€ATEJILHOCTH 00Y4aI0IIUXCS

Yucna n
BBIYMCIICHHUS.
PammonansHBIC
qucia

(25 1)

IlonsiTHE pallMOHATIBHOTO YHCIIA.
ApudmMernueckue T1eUCTBUS C
panoOHaIbHBIMH YHCIIAMU.

CpaBHeHue, yopsI0UMBaHUE PALIMOHAJIBHBIX
qucell.

CreneHb ¢ HaTYpaJbHBIM [TOKA3aTEJIEM.
Perenue oCHOBHBIX 3a/1a4 Ha 1po0OH,
IIPOLIEHTBI U3 PEAJILHOM NTPAKTUKH.
IIpu3Haky 1eIUMOCTH, PA3I0KEHHS HA
MHOKUTEJIA HATyPaJIbHBIX YHCEII.

Peanbnble 3aBucumoctu. [lpsimas u o6patnas
IIPONOPLUOHAIBHOCTH

CucreMaTu3UpoOBaTh U 000TAIIATh 3HAHUS 00 OOBIKHOBEHHBIX U JIECATUIHBIX
TPO0SIX.

CpaBHUBaTh M YHOPSAI0YUBATH Apo0OuU, IpeoOpa3oBbIBasi MPU HEOOXOIUMOCTH
JeCATUYHbIE JpoOU B OOBIKHOBEHHbIE, OOBIKHOBEHHBIE B JCCSTUYHbIC, B
YaCTHOCTH B OECKOHEUHYIO JECATHUYHYIO IPOOb.

[TpumenHsTh pazHOOOpa3HbIC CIIOCOOBI M IPUEMBI BEIYHCIICHHS 3HAYCHUH
JPOOHBIX BBIPAKEHHUMN, COACPKALIMNX OOBIKHOBEHHBIE U IECATHYHBIE APOOH:
3aMEHSTh MPU HEOOXOAUMOCTH JIECATUUHYIO IPOOb OOBIKHOBEHHON U
OOBIKHOBEHHYIO JIECATUYHOM, TIPUBOIUTH BEIpAXKEHUE K popme, Hanboee
y10OHOM 1151 BEIYUCIICHHA, TPE0OPa30BhIBATh IPOOHBIC BHIPAKEHHS HA
YMHOXXEHHUE U JICTICHUE AECITUYHBIX Ipo0eH K AEHCTBUIM C LIEJIBIMU YUCTIAMHU.
[MpuBOANTE YMCIIOBBIE 1 OYKBEHHBIEC TPUMEPHI CTEIIEHH C HATYPAIbHBIM
nokasareseM, OObSICHsIS 3HAUeHUSI OCHOBAHUSI CTEIICHH U TTOKA3aTellsi CTeTICHH,
HaXOJIMTh 3HAYCHHUS CTereHeH Buia (a4 — ar000€e palMoHaIbHOE YHUCII0, N —
HaTypaJIbHOE YHUCIIO).

[ToHrMaTh CMBICT 3aMUCU OOJIBIINX YUCEII C TOMOIIBIO IECATUUHBIX ApobOeit u
creneHer yucna 10, MpuMeHATh UX B pEabHBIX CUTYALMIX.

[IpuMeHATHh TPU3HAKU AETUMOCTH, PA3JIOKEHUSI HA MHOKHUTEIN HATypaIbHbIX
YHCell.

Pemrate 3a1aum Ha 9acTH, TPOIICHTHI, TIPOTIOPIINH, HA HAXOXKICHUE TPOOH
(TporieHTa) OT BEJIMYMHBI U BEJIMUUHBI 110 €€ Ipo0u (MPOLIECHTY), Apodu
(TporieHTa), KOTOPBIM COCTABIISIET OJ{HA BETMYMHA OT Apyrou. [IpuBoauts,
pa30upaTh, OLIEHUBATH PA3JIMYHbIC PEIICHHUS, 3aIMCH PEIICHNH TeKCTOBBIX 33/1a4.
Pacnio3naBath 1 00BSCHSTD, ONUPASCH HA ONIPEIEICHUS, IPSIMO
MPOMOPIMOHATIEHBIE U 00OPATHO MPONOPIIMOHATBHBIE 3AaBUCUMOCTH MEXIY
BEJIMYMHAMU; TIPUBOIUTH TPUMEPHI 3TUX 3aBUCUMOCTEH U3 PeabHOTO MHpa, U3
JPYruX y4eOHbIX MPEAMETOB.

Pemrate mpakTHKO-OpUEHTHPOBAHHBIE 33/1a4H HA APOOH, TPOIEHTHI, IPSIMYIO U
00paTHYIO IPOMOPLUHUOHATBHOCTH, TPOTIOPIIUU

Anrebpanueckue

BYKBGHHBIC BbIPpAXXCHH. HepeMCHHHe.

OBnanets anredpandeckoil TEPMUHOIOTUEN U CUMBOJIMKOM, TPUMEHSTH €€ B




HaszBanue reMbI

OcHOBHOe coepKaHue

OcHOBHBIE BHIBI 1€ATEJILHOCTH 00Y4YaI0NIUXCS

Koaunuyecrso

4acoB

BBIPA)KECHUS JlomycTUMBIe 3HaYeHUs TIEPEMEHHBIX. IpoLeCCce OCBOEHHS y4eOHOr0 MaTepHaa.

(27 ) DopMyIbl. HaxonuTh 3HaueHns OYKBEHHBIX BBIPAXKCHUN MPU 3aJaHHBIX 3HAUCHUSAX OYKB;

[IpeoOpazoBanmre OYKBEHHBIX BBIPAKCHHM,
pacKpbITHE CKOOOK M MPUBEACHHE MOI0OHBIX
ClIaraeMbiX.

CBoiicTBa CTENIEHU C HATYPAIbHBIM
MOKa3aTesIeM.

Muorounensl. CloxeHne, BBlYUTaHHe,
YMHOK€HUE MHOTOWIEHOB. Dopmybl
COKpAIICHHOTO YMHOKeHUs. Paznoxenne
MHOTOYJICHOB Ha MHOKUTEJH

BBIMOJIHSTH BBIYMCICHUS IO (popMynam.

Brimmonusate npeo6pa3013aH1/Is[ [ EJIOro BhIPAXXCHWA B MHOT'OYJICH ITPHUBCICHUEM
NOJJOOHBIX CIaraeMbIX, PaCKpPBHITHEM CKOOOK.

BbInomHATE YMHOXKEHHE OJTHOYJICHA HA MHOTOYJIEH M MHOTOYJIEHA Ha
MHOT'OYJIEH, IPUMEHATH (POPMYJIbl KBaJlpaTa CyMMbl U KBaJpaTa pa3HOCTH.
OcylecTBIATh pa3yioKeHUE MHOTOUWJIEHOB HA MHOKUTEIU MMYTEM BHIHECEHHUSI 32
CKOOKH OOIIIeT0 MHOXKHTES, MPUMEHEHHS (OPMYJIIbl PA3HOCTH KBAJIPaTOB,
(bopMyIT COKpAIIEHHOTO YMHOKEHHUS.

[IpumensTh MpeodpazoBaHre MHOTOUJICHOB JIJIsl PEIICHUS pa3IMYHbIX 33a1a4 U3
MaTeMaTHKH, CMEKHBIX MPEIMETOB, U3 PEAIbHOM MPAKTHKH.

3HAKOMUTBCS C UICTOPUEH pa3BUTHUSI MATEMaTUKHU

YpaBHeHUs U
HEpPaBEHCTBA
(20 u)

YpaBHeHue, IpaBuiIa MpeodpazoBaHus
YPaBHEHUs, PABHOCUJIBHOCTh YPAaBHEHUIA.
JIuneliHOE ypaBHEHHE C OHOU IIEPEMEHHOMN,
pellIeHNE JIMHENHBIX YpaBHEHUN. Pelienue
3a/1a4 C TIOMOIIBI0 YPABHEHUM.

JIuneliHOE ypaBHEHHUE C IBYMsl [IEPEMEHHBIMU
U ero rpagux.

CucrteMa nByX JIMHEHHBIX YPABHEHUM C JBYMS
IIEPEMEHHBIMU.

Pemienue cuctem ypaBHeHUH CIOCOOOM
MOJICTAHOBKH M CIIOCOOOM CIIOKEHUS

Pemrats nuHENHOE ypaBHEHUE ¢ OHOU NIEPEMEHHOM, IPUMEHSIS IIPaBUIa
nepexoAa OT UCXOJIHOTO YPaBHEHUS K PaBHOCUIBHOMY eMy 0oJiee IpocToro
Buja. [IpoBepATh, ABIIAETCS JIM KOHKPETHOE YUCIIO KOPHEM YPaBHEHUS.
[HonGupath npuMepbl ap YKCe, IBISIOMUXCS PEeLIeHUEM JIMHEHHOTO
YPaBHEHUS C JBYMS IEPEMEHHBIMHU.

CTpouTth B KOOPJMHATHON TIIOCKOCTH I'pa UK JIMHEHHOTO YPaBHEHHS C IBYMS
HepEeMEHHBIMHU; MOJIb3YSACh I'pauKOM, IPUBOIUTH IPUMEPHI PELICHUS
YPaBHEHUS.

Haxonuts perienue cucTemMsl ByX JIMHENHBIX YPAaBHEHUH C IBYMS
[IEPEMEHHBIMHU.

CocTaBnsTh U pemiaTh ypaBHEHHE WM CUCTEMY YPaBHEHHH 110 YCIOBHUIO 3a/1a4H,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4U IIOJIy4ECHHBIN
pe3yibTar

Koopaunats! u
rpaduKu.
DyHKIT

(24 u)

Koopaunara Touku Ha mpsiMOH.

UYucnosbele npoMexxyTKH. PaccTosiHne Mexay
JIBYMsI TOUKaMHU KOOPJIMHATHOM MIPSIMOIA.
[IpsimoyronbHas cucTeMa KOOpAMHAT Ha
wiockocTy. [Ipumepsl rpauKoB, 3aJaHHBIX
dbopmynamu. UteHue rpadkoB peasbHbBIX

N300pakath Ha KOOPAMHATHOU MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpJAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI; 3aIIUCHIBATH X HA allre0pandeckomM
A3BIKE.

OtMmeuaTh B KOOpI[HHaTHOﬁ IIJIOCKOCTH TOYKH 110 3a/TaHHBIM KOOPpAWHATAM,
CTPOUTH IpaUKH HECIOKHBIX 3aBUCUMOCTEH, 3aIaHHBIX (OpMYyIaMH, B TOM
YHUCJIE C ITOMOIIBIO ITU(POBBIX JTa00PATOPHIA.
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HaszBanue reMbI
KoanuecTtBoO
yacoB

OcHOBHOe coepKaHue

OcHOBHBIE BHIBI 1€ATEJILHOCTH 00Y4YaI0NIUXCS

3aBHCHUMOCTEHN.

[Toustne pynxuu. I'padux GyHKIUM.
CpoiicTBa QyHKIIHIA.

Jluneitnas gynkuus. [loctpoenue rpaduka
nuHerHo! ¢yHkuuu. I'padux GyHKINM Y = [X

[IpuMeHsTh, N3y4yaTh NPEUMYIIECTBA, MHTEPIIPETUPOBATH TpapUUECKUii Cr1ocod
Npe/CTaBICHHS U aHAIM3a Pa3HOOOPa3HOH KU3HEHHOH HH(pOpMAaIHH.
OcBauBath NOHATHE (PYHKIUH, OBJIA1€BATh (DYHKIIMOHAIBHOW TEPMUHOIOTHEH.
PacrioznaBats JimHEHHYIO QYHKIHIO Y = kX + b, OIIMCBIBaTH €€ CBOWCTBA B
3aBUCUMOCTH OT 3HaueHui kodddummentos k u b.

CtpouTth rpaduku JIHHEWHON QyHKIMH, GYHKIHH Y = [X |.

Hcnonb3oBathk u(poBbIe pecypehl Ui MOCTPOSHHS rPpaduKoB PYHKIUHA 1
M3yUYEHHS UX CBOMCTB.

[IpuBOAUTE IPUMEPHI IMHEWHBIX 3aBUCUMOCTEH B PEAJIBHBIX MIPOLIECCaX U
SBICHUAX

IloBTOpEHue u

[ToBTOpEHNE OCHOBHBIX IMOHATUH U METOJIOB

BeiOupath, NpUMEHSATh OLEHUBATH CLIOCOOBI CPABHEHUS YUCEIl, BHIYUCICHUH,

00001IeHNE Kypca 7 kiacca, 00001eHre 3HaHUI npeoOpa3oBaHMI BRIPAKEHUH, PEIICHUS YPaBHCHUN.
(6 9) OcymecTBIATh CAMOKOHTPOJIb BBIMOJIHIEMBIX IEHCTBUN U CAMOIIPOBEPKY
pe3ynbTaTta BRIYUCICHUN, MpeoOpa3oBaHuil, MOCTPOCHU.
Pemrate 3a1aun U3 peaabHOM KU3HH, TIPUMEHITh MATEMAaTUICCKUE 3HAHUS JIJISI
peleHns 3ana4 U3 Apyrux npeaMeToB.
PemaTh TekcTOBBIE 33/1a4M, CPABHUBATh, BHIOMPATh CIIOCOOBI pEIICHUS 3a/1a4H
8 kiace 102 yaca

Ha3Banue TeMbl
KoanuyecTBo uacos

OcHOBHOe coep:kaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y YAOIIUXCS

Yucna U BBIYUCICHUS.

KBagpatusle KOpHH
(15 4)

KBanpartHblii KOpeHb U3 YUCIIA.
[TonsiTne 00 MppaMOHATEHOM YHCIIE.

qucedn.
HetictBurenpsublie uncina. CpaBHEHHE
JEACTBUTEIIbHBIX YUCET.
ApupmeTrueckuii KBaApaTHBII KOPEHb.
YpaBHeHue Buaa

JlecaTndHble MPUOIMKESHUS UPPAIMOHATIBHBIX

CRoiicTBa apu(PMETHUCCKUX KBAIPATHBIX

dopmynHpoBaTh ONpeieTIeHUE KBAAPATHOTO KOPHS U3 YHCIA,
apruMETHUIECKOT0 KBAPATHOTO KOPHS.

[TpumeHsTh onepaluio U3BJICUCHHs KBaIPaTHOTO KOPHS U3 YUCIIA,
HCIIONB3YS IPH HEOOXOIUMOCTH KaJbKYIISITOP.

OrneHuBaTh KBAJPATHBIC KOPHH LETBIMU YUCITAMU U IECITUUHBIMU
TPOOSIMH.

CpaBHHBATh U YIOPSI0YMBATH PAIIMOHAIIbHBIE  UPPAIIMOHATILHBIE YHCIIA,
3alMCaHHbIE C OMOIIbIO KBaIPATHBIX KOPHEH.

UccnenoBate ypaBHEHUE , HAXOJIUTh TOYHBIE U MPUOTMKCHHBIC
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kopHeii. [IpeobpazoBanue YUCIOBBIX
BBIPAXXEHHI, COJIepKalIX KBapaTHbIE KOPHU

KopHu 1ipu a > 0.

HccnenoBaTh cBONCTBA KBaIPaTHBIX KOPHEH, TPOBOS YNUCIOBBIE
SKCIIEPUMEHTHI C UCTIOJIB30BAHUEM KaJIbKYJISATOpa (KOMIIBIOTEPA).
Jloka3bIBaTh CBOMCTBA apu(METUYECKUX KBAAPATHBIX KOPHEI;
IPUMEHSATh UX JUI IPeoOpa30oBaHUs BBIPAKECHHH.

BeimonHsATe mpeoOpa3oBaHusl BRIPAKECHUHN, COIEPIKAIINX KBaIPATHBIC
KOpHU. BbIpaxkaTb nepeMeHHbIe U3 TeOMETPUUECKUX U (PU3UUECKUX
dhopmy.

BbrunciaTe 3Hau€HUs BBIPAXKEHUH, COEPIKAINX KBAIPATHBIE KOPHH,
UCHOJIb3Ys IPU HEOOXOUMOCTH KaJIbKYJISATOP.

Hcrnonb30BaTh B X0/1€ peLICHUS 3a/1a4 JJIEMEHTAPHBIE MPEICTABICHNUS,
CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYEHUSIMH BEJTMYUH.

3HAKOMMTBHCS C UICTOPUEN Pa3BUTHUS MATEMAaTUKU

Yyucia ¥ BEIYUCIIEHUS.
CrerneHn ¢ LETBIM

CrereHs ¢ [eJIbIM I[I0Ka3aTelIeEM.
CranpapTHas 3anuch 4ncha.

DopMyIupoBaTh ONPEAEICHUE CTENEHU C LEJIbIM OKa3aTeIeM.
[IpencraBnsaTh 3aMuch OONBIINX U MAJIBIX YUCEI B CTAHIAPTHOM BH/JIE.

MOKa3aTeseM Pa3zmepsl 00bEKTOB OKpY:KaOLIEro Mupa (0T CpaBHUBATh UnCIa U BEJTUYHHBI, 3alIMCAHHBIE C UCIIOJIb30BaHNEM
(7 4) 3JIEMEHTaPHBIX YACTHI] 10 KOCMUYECKHUX crerenu 10.
00BEKTOB), JUIUTEIILHOCTH TMPOLIECCOB B Hcrnonb30BaTh 3a1IMCh YUCEI B CTAHIAPTHOM BUJE JUIS BBIPAXKCHUS
OKPY’KaOILIEM MUDE. pa3MepoB 0OBEKTOB, JJIUTEILHOCTH MPOLIECCOB B OKPYXKAIOIIEM MUPE.
CBolicTBa CTENEHN C LIETIBIM IIOKa3aTENEM @opMynupoBaTh, 3aMMCHIBATH B CHMBOJIMYECKOH (popme u
MJUTFOCTPUPOBATH IPUMEPAMH CBOMCTBA CTEIICHU C LIEJIBIM II0KA3aTEIIEM.
[IpumensTH cBOMCTBA CTENEHU JUIsl IPE0OPa30BaHUS BBIPAKEHHH,
coAep KalluX CTENEHHU C LIEJIbIM IMOKa3aTesieM. BBIONMHATE 1eUCTBUSA C
YKCJIaMU, 3alIUCAaHHBIMU B CTAaHJAPTHOM BHJI€ (YMHOXKEHUE, JIEIICHUE,
BO3BEJICHUE B CTEIICHD)
Anrebpanyeckue KBanpathsiii Tpexunen. Paznoxenue PacrioznaBaTh KBaJpaTHbII TPEXUIECH, yCTAHABIUBATH BO3MOYKHOCTD €r0
BBIPAJKCHUS. KBaJIPaTHOI'O TPEX4JIEHA HA MHOKUTEIH Pa3JIOKEHUS HA MHOKHUTEIIN.

KBanpatHblii TpexuiieH
(CRY)

PackiianipiBaTh HAa MHOKUTEN KBAJPATHBIA TPEXWIEH C
HCOTpI/ILIaTCJIBHBIM ﬂI/ICKpI/IMI/IHaHTOM

Anrebpanyeckue
BBIPAKECHHUS.

Anrebpanueckas 1po0b
(15 u)

Anrebpaunyeckas 1po0b. [omycTuMbie 3HaUCHUS
MIePEMEHHBIX, BXOJISAIINX B aIreOpandecKue
BbIpaxxeHusi. OCHOBHOE CBOMCTBO
anreOpandeckoit 1poou. CokpaiieHue qpooei.
CrnosxeHue, BBIYMTaHUE, YMHOKEHHUE U JICTICHHUE
anreOpanueckux apooeil. [IpeodpazoBanue

3anuchIBaTh ajiredpandeckue BoipaskeHus. Haxonuts o6nactpb
OIIpEAEIICHUS PALIUOHAIBHOTO BBIPAXKEHHUS.

BBINosIHATE YUCIIOBBIE TOICTAHOBKH U BBIYMCIIATH 3HAUEHHE 1pO0H, B
TOM YHCJIE C TOMOIIbIO KAIbKYJISATOpPA.

®opMynupoBaTh OCHOBHOE CBOMCTBO ajredbpanyeckoi Apodu u
MIPUMEHSATH €T0 JIJIsl TpeoOpa3oBaHus IPOOeH.
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BBIPAXECHHI, COJlepKaIuX aaredpanyeckme
JIpodu

BrImonHATE AeiicTBUA ¢ anredpandecKuMu IpoOsSMU.

[IpumensaTs npeobpa3oBaHUs BHIPAKEHUH ISl pELICHUS 3a1a4.
BripaxkaTts nepemenHbie U3 hopMyn (PU3NIECKUX, TEOMETPUIECKUX,
OTHCHIBAIOUTNX OBITOBBIE CUTYAIUH)

YpaBHeHUA U
HEPABCHCTBA.
KBagparssle ypaBHEHMs

(15 u)

KBanpaTtHoe ypaBHeHue. HenonHoe kBagpaTHoe
YpaBHEHHUE.

PopMyIta KOpHEH KBaJAPATHOIO YPABHEHUS.
Teopema Buera.

Pemienue ypaBHeHMi, CBOAAIINUXCA K
KkBajpaTHbIM. [IpocTeiie 1poOHO-
paluoOHaIbHbIE YPAaBHEHUS.

Pemrenne TeKCTOBBIX 337124 C IOMOUIBIO
KBaJIPAaTHBIX YPABHEHUN

PacriozHaBaTh KBaJpaTHbIE YpaBHEHUS.

3anuceiBaTh (HOPMYITy KOPHEH KBaJIpaTHOrO ypaBHEHHUS; pelIaTh
KBaJPAaTHBIC YPABHEHHsI — IIOJIHBIE U HETIOJIHBIE.

IIpoBoaUTE NMpOCTEMNIINE UCCIIEIOBAHNS KBAPATHBIX YPABHEHU.
Pematp ypaBHEHHs, CBOASIINECS K KBaJIPATHBIM, C IIOMOILBIO
npeoOpa3oBaHuil M 3aMEHON IEPEMEHHOM.

HaGnronate 1 aHanM3UpOBATh CBSI3b MEXKAY KOPHAMHU U KO3 PUIIEHTAaMU
KBaJIpaTHOT'O ypaBHEHHUSI.

dopmynupoBath TeopeMmy Buera, a Takke oOpaTHYIO TEOpeMmy,
IIPUMEHATH 9TU TEOPEMBI Il PELICHUS 3a/1a4.

Pemiate TekcTOBBIE 331aUM aNreOpanuecKuM CriocoOOM: EPEXOIUTh OT
CJIOBECHOM (POPMYIMPOBKHU yCIOBUS 3aJ]aui K adredpanyeckoil Moaenu
IIyTEM COCTABJICHUS YPaBHEHUS; PELIATh COCTABICHHOE YPABHEHMUE;
MHTEPIPETUPOBATH PE3YIIBTAT.

3HAKOMUTBCS C UICTOPUEH pa3BUTHUS alreOpbl

VYpaBHeHus u
HEPAaBEHCTBA.
Cucrtembl ypaBHEHUI
(13 9)

JluneliHoe ypaBHEHUE C IByMs IEPEMEHHBIMU,
ero rpauk, IpUMephl PEIICHNs] ypaBHEHUH B
LEJIBbIX YUCIIAX.

Pemrenne crucreM ABYX TMHEMHBIX YPAaBHEHUH C
JIBYMs iepeMeHHbIMU. [IpuMeps! pemenus
CHUCTEM HEJIMHEUHBIX YPABHEHHI C ABYMS
HEPEMEHHBIMH.

I'padmueckas uHTEpHIpEeTaLIUs YPAaBHEHUS C
JIBYMsI IEPEMEHHBIMHU M CUCTEM YPABHEHUU C
JIBYMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM
YpaBHEHUI

Pacno3naBath uMHENHbIE YpaBHEHUS C JBYMs IEPEMEHHBIMU.
Crtpouts rpaduku JIMHEHHBIX YPABHEHUI, B TOM YHCJIC UCTIOIb3YS

U POBBIE PECYPCHI.

Paznuuate napasuienbHbIE U IEPECEeKAIOIIUECs MPSMBIE TI0 X
YPaBHEHUSIM.

PemaTte cuctemsbl IByX TMHEUHBIX YPABHEHUH C JBYMS MEPEMEHHBIMU
MOJICTAHOBKOM U CJI0)KEHUEM.

Pemate mpocreiiiiine cucteMbl, B KOTOPBIX OJJHO U3 YPAaBHEHU HE
SIBJISIETCS JIMHEHBIM.

[TpuBoANTH rpadUUECKyI0 MHTEPIIPETALINIO PEIICHUS YPABHEHUS C IBYMS
MEPEMEHHBIMU U CUCTEM YPaBHEHUU C IBYMs IEPEMEHHBIMU.

Pemath TekcTOBBIC 3a1a4H aIreOpanyecKuM criocooomM

VYpaBHeHusa u
HEPABEHCTBA.

HepaseHncrsa
(12 u)

YucnoBble HEpaBEHCTBA U MX CBOMCTBA.
HepaseHcTBO ¢ 01HOM nTepeMeHHON. JInHelHbIe
HEPABEHCTBA C OJIHOM NEPEMEHHOMN U UX
pemenne. CuctemMpl TMHEWHBIX HEPABEHCTB C

DopMynMpoOBaTh CBOKMCTBA YACIOBBIX HEPABEHCTB, HIUIIOCTPUPOBATDH X
Ha KOOPJIMHATHOM MPSIMOM, TOKa3bIBaTh AJIr€OpanuecKu.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/1€ PELLEHUS 3a1a4.

Pemrate nuHeliHbIe HEPABEHCTBA C OJHOM NEpeMEeHHOM, N300paxarth
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OJIHOM MEPEMEHHON U UX PELIEHHUE.
N300paskeHre penieHus JIMHEMHOTO HEpaBeHCTBA
Y UX CHCTEM Ha YMCJIOBOU NPSIMOM

pelIeHre HEPABEHCTBA HA YMCIIOBOM IIPSIMOM.
Pemate cuctemsl IMHEHHBIX HEPABEHCTB, N300pakaTh PEIIEHUE CUCTEMBI
HEPABEHCTB HA YUCJIOBOU NPSAMOU

DyHKIUN.
OCHOBHBIE TOHATUS
(5u)

[onsitue pynkuu. OOIaCTh ONpeneICHUS U
MHO>KECTBO 3HaueHui GyHkIuu. CrocoObl
3aaHus QyHKITUH.

I'paduk ynkuun. CBoiicTBA QYHKINH, UX
oToOpakeHHe Ha rpaduke

Hcnonb30BaTh GYyHKIMOHATBHYIO TEPMHHOJIOTHUIO U CHMBOJIUKY.
Brruncnsate 3HaueHust QyHKINH, 3a0aHHBIX GopMyrnamu (TIpH
HEO0OXOMMOCTH HCTIOJIb30BaTh KAJIBKYIIATOP); COCTABIISITH TaOIUIIBI
3HAaYCHUN (PYHKITUH.

CtpouTts o Toukam rpapuku GyHKIIHHA.

OnwuceiBaTh CBOMCTBA (DYHKIIMU Ha OCHOBE €€ rpapuecKoro
IIPE/ICTABICHMUS.

Hcnonp3oBaTh G yHKIIMOHATIBHYIO TEPMUHOJIOTHIO U CUMBOJIUKY.
HccnenoBaTth npumepsl rpa@UKoB, OTpakKaIOMINX peaabHble MPOIECCHl U
sBreHust. [IpuBoIUTH MpUMEPHI IPOLIECCOB U SBICHUH C 3aJaHHBIMH
CBOWCTBaMH.

Hcronb30BaTh KOMITBIOTEPHBIE IPOTPAMMBI [T TOCTPOSHUS IpahuKoB
(yHKUIMH ¥ U3y4eHUs] UX CBOMCTB

DyHKIUU.
YucnoBbie GyHKIIUN

(99)

Urenue 1 nocTpoeHue rpaguKkoB (HyHKIIUH.
[Tpumeps! rpadukoB GyHKIMIA, OTpaXxaromux
peabHbIE MPOLIECCHI.

OyHKIMH, OMHUCHIBAIOIIUE IPSMYIO U O0paTHYIO
IPOTIOPIMOHATBHBIE 3aBHCUMOCTH, X TPAPHKH.
l'unep6ona.
I'padux GpyHKIUM
DOyHKIMHU , ,
rpaguyeckoe pereHne ypaBHeHUI 1 CUCTEM
YpaBHEHUI

Haxonuts ¢ momoisio rpaduka GyHKIMK 3HAUEHUE OJHOM U3
paccMaTpUBAaEMBbIX BEJIMYUH 110 3HAYCHUIO IPYTOM.

B HeC0XKHBIX Cllydasix BbIpakaTh POPMYIIOH 3aBUCUMOCTb MEXKIY
BEJIMYNHAMHU.

OnuceiBaTh XapakTep U3MEHEHUS OJJHOW BEJIMUYUHBI B 3aBUCUMOCTH OT
U3MEHEHHUs APYroi.

PacnioznaBath Bubl u3ydyaeMbix (yHKiui. [loka3piBaTh cxemMaTHueCKu
MIOJIOKEHHUE Ha KOOPAMHATHOM IIIOCKOCTH TpaguKOB GyHKLIUN BUIA:

, RV A e ———— Hcnonb3oBaTh pyHKIMOHAIBHO-
rpaduueckue NpeACTaBIeHUs Ul PELICHUs U UCCIIC0BAaHUs ypaBHEHUN
U CUCTEM YpaBHEHUM.

[TpumensaTs nuppoBbIe pecypchl A1 MOCTPOSHUS IPAPUKOB PYHKUINN

IloBTOpEHME M
00061eHne
(6 9)

IToBTOpEHME OCHOBHBIX MOHATUN U METOJIOB
KypcoB 7 U 8 KJIaccOoB, 0000IIeHIE 3HAHUI

Br16upaTh, IpUMEHSTh, OLIEHUBATh CIIOCOOBI CPAaBHEHUS YHCEN,
BBIYUCIICHUH, Ipe0Opa30BaHuil BEIPAXKEHUH, pEIICHUS YPaBHEHHIA.
OcymecTBIATh CAMOKOHTPOJIb BBINOIHIEMBIX IEHCTBUN U CAMOIIPOBEPKY
pe3yibTaTa BRIUUCIECHUN, TPeoOpa30BaHmid, TOCTPOSHUH.

Pemats 3amaum u3 peanbHON KU3HU, IPUMEHATh MATEMAaTUYECKUE 3HAHUS
JUISl peIIEHNUs 3a/1a49 U3 IPYruX NpeIMETOB.
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Pemiate TeKCTOBBIE 3a/1a4, CpaBHHUBATD, BBI6I/IpaTB CITOCOOBI peamicHud
3aga4uun

9 kJacce 102 yaca

Ha3Banue TeMbI
KoanyecTBo yacos

OcHOBHOe COoICpPKaAaHUE

OcHoBHbIE BU/IbI A€ATEJIbLHOCTH oﬁyqawmnxm

Yyucia ¥ BEIYUCIIEHUS.

JlelicTBUTEIIbHBIC YHCIIA
(99)

PanmionaneHbIe Ynca, uppaluoHaIbHbIC
YHCjia, KOHEUHBIC U OCCKOHEYHBIC IECITUYHBIC
npoOu. MHOXKECTBO JIEHCTBUTEIbHBIX YUCEN;
JICHCTBUTEIIHHEIC YHCIIa KaK 0ECKOHEYHBIC
JecATHYHBIe TpoOu. B3auMHO 01HO3HAYHOE
COOTBETCTBUE MEKTY MHOKECTBOM
JIEHCTBUTEIILHBIX YUCEI K MHOXKECTBOM TOUEK
KOOPJMHATHOU IIPSIMOM.

CpaBHEHME NEHCTBUTEIBHBIX YUCEIT,
apupMeTUIeCKue TeUCTBUS C
JICHCTBUTEIIBHBIMH YK CIaMH.

[TpubnmxeHHOE 3HAUCHUE BEIIMYUHBI, TOYHOCTh
NPUOIINKECHUS.

Oxkpyrnenue yucen. [Ipukunka u oleHka
PE3yNbTATOB BBIUMCICHUN

Pa3BuBaTh npeacTaBieHus 0 YMcaax: OT MHOYKECTBA HATYPaJIbHBIX YUCE
710 MHOKECTBA JIEWCTBUTEIIbHBIX YHCEIL.

O3HAKOMUTECS ¢ BO3MOKHOCTBIO NPEJCTABICHUS JEHCTBUTEIBHOTO
YHuCiia Kak 0ECKOHEYHOM NECITUIHON APOOH, MPUMEHSTH 1€CATHYHbIC
MPUOTKEHUS PAIIMOHAIBHBIX U HPPAIIMOHATBHBIX YUCEIL.

N300pakaTh 1eHCTBUTENBHBIE YHCIAa TOYKAMH KOOPAUHATHOM MPSMOH.
3anuchIBaTh, CPABHUBATH M YIIOPSA0UYNBATH IEHCTBUTEIIbHBIC YHUCIIA.
BrImonHATE, coueTast yCTHBIE U TUCHbMEHHBIE PUEMBI, apupMeTHIECKHE
JENCTBHUS C pallMOHAIIBHBIMU YUCJIAMU; HAXOJUTh 3HAUYECHHUSI CTETIEHEN C
LETBIMH TIOKA3aTENSIMA U KOPHEH; BBIYUCIIATH 3HAYCHUST YUCIOBBIX
BBIPAKCHUM.

[loyuuTs npeacTaBieHue 0 3HAYMMOCTH JEHCTBUTEIbHBIX YHCEIl B
MIPAKTUYECKON AESITEIbHOCTH YeJIOBEKA.

AHanu3upoBaTh U JENATh BEIBOJIBI O TOYHOCTH MPUOTHIKESHUS
JNEUCTBUTENILHOTO YUCIIA MIPU PELICHUHU 3a/1au.

OKpyTasTh AEHCTBUTEIBHBIC YHCIIA, BHITTOTHATH MPUKUAKY PE3YIbTaTa
BBIYMCIICHUH, OLIEHKY 3HaYE€HUN YUCIIOBBIX BbIPAKEHUM.

3HAKOMUTBHCS C UCTOPUEH Pa3BUTHUSI MAaTEMATUKU

YpaBHeHus u
HEPaBEHCTBA.
YpaBHEHU C OJTHOU
MepeMEHHOM

(14 u)

JIunelinoe ypaBHeHue. Pemenue ypaBHeHUH,
CBOJSILUXCS K JINHENHBIM.

KBangpaTtHoe ypaBHeHue. PemieHne ypaBHeHUH,
CBOJSIIIUXCS K KBaJpaTHbIM. bukBaapaTHbie
YPaBHEHUS.

[Ipumepsl penieHus ypaBHEHUN TPETbEU U
YETBEPTOU CTETICHEH pa3IoKEHUEM Ha
MHOUTEIIH.

Pemenue npo6HO-palioHaIbHBIX YpaBHEHUH.

OcBanBatp, 3alIOMUHATH U IPUMEHATH IpaQUUECKUe METOIbI IPU
pElIeHUH ypaBHEHUH, HEPABEHCTB M UX CUCTEM.

PacrioznaBats 11ernbie U IpoOHBIC ypaBHEHUSI.

Pemnrate 1uHEHBIC U KBAaAPATHLIC YPABHCHUS, YPABHCHUA, CBOAAIIINCCA K
HUM, MPOCTEHIINE TPOOHO-PALIMOHAIBHBIE YPABHEHHUS.

[Ipennarate BO3MOKHBIE CIIOCOOBI PEIICHUST TEKCTOBBIX 33724,
00CYyXIaTh UX U PeIllaTh TEKCTOBLIE 33/1a4U Pa3HBIMU CIIOCOOAMHU.
3HAKOMUTHCS C UICTOPUEN Pa3BUTUA MAaTEMATUKHU
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Pemienne TekcToBBIX 3a4a4 aJIFe6paI/I‘{eCKI/IM
MCTOJOM

YpaBHeHus u
HEPABEHCTBA.
Cuctemsbl ypaBHEHUH
(14 )

JIuHeitHoe ypaBHEHUE C JBYMS IEPEMEHHBIMU U
ero rpaguk.

Cucrema ByX JINHEUHBIX YPAaBHEHUN C JBYMS
NEepPEMEHHBIMU U e¢ peuieHue. Peenne cucrem
JBYX YPaBHEHHUM, OJTHO U3 KOTOPBIX JIMHEHHOE,
a Ipyroe — BTOPOU CTEIIECHH.

['padmyeckas MHTEpHpETALUS CUCTEMBI
YpaBHEHUH C IByMS IEPEMEHHBIMH.

Penienune TekcTOBBIX 3a/1a4 anredpandeckum
crocobom

OcBauBaTh ¥ NPUMEHATH IPHUEMbI PEILICHUS] CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHHUH C IBYMSI IEPEMEHHBIMH U CUCTEMBI JABYX YpaBHEHHI, B
KOTOPBIX OJJTHO YPAaBHEHHE HE SBJISETCS JINHEHHBIM.

Hcnonp3oBaTh QyHKIMOHAIBHO-TpadUUYECKUE PEICTABICHUS IS
pELIEHNs U UCCIIEOBAHNS YPAaBHEHUN U CUCTEM.

AHanu3upoBaTh TEKCTHI 3a/1a4, pelaTh UX aIre0panyeckiuM criocoOoM:
NEPEXOAUTh OT CIIOBECHOH (POPMYITMPOBKHU YCIOBUS 3a1aUM K
anreOpanyecKor MOAEIH IyTEM COCTABIICHUS CUCTEMBI YpaBHEHHUIA,
pelaTh COCTaBIEHHYIO CUCTEMY YPABHEHUI; HHTEPIIPETUPOBATD
pe3yJbTar.

3HAKOMUTBHCS C UICTOPUEN PA3BUTHUS MATEMATUKU

YpaBHeHus U

YucnoBbie HCPAaBCHCTBA U UX CBOICTBA.

LII/ITEITI:, 3aIllUCbhIBATh, IOHUMATh, UHTCPIIPCTUPOBATH HCPABCHCTBA,

HEPABEHCTBA. JIvHeiiHbIe HEpaBEHCTBA C OJHOM MEPEMEHHOM | MCIOJIb30BaTh CUMBOJIUKY U TEPMHUHOJIOTHIO.
Hepasenctpa U UX pelIeHHE. BrimonHaTe mpeoOpazoBaHusi HEPABEHCTB, UCTIOIB30BATh JIJIS
(16 u) CucTemMbl TUHEHHBIX HEPABEHCTB C OJTHOM peoOpa3oBaHMs CBONCTBA YHCIOBBIX HEPABEHCTB.
MIEPEMEHHOM U UX PEILICHUE. PacnioznaBath nuHEHBIE U KBAaPAaTHBIE HEPABEHCTBA.
KBaapaTHble HEpaBEHCTBA U UX PEILIEHUE. Pemiate nuHeliHbIE HEPaBEHCTBA, CUCTEMBI IMHEWHBIX HEPABEHCTB,
['paduaeckas mHTEpIIpETALIASI HEPABEHCTB U CHCTEMBbI HEPABEHCTB, BKJIIOYAIOIIUX KBaJAPATHOE HEPABEHCTBO, U
CHUCTEM HEPABEHCTB C ABYMS [IEPEMEHHBIMHU pemaTh uxX; 00Cy>KIaTh MOJIYYCHHBIC PEIICHUSI.
N300paxaTh perieHre HepaBeHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCJIOBOM MPSIMOM, 3aIUCHIBATh PEIIEHUE C IIOMOIIBIO CHMBOJIOB.
Pemath kBajipaTHBIC HEPABCHCTBA, UCIIOJB3YS TpaduIeCKue
MpeACTaBICHUS.
OcBauBaTh ¥ NPUMEHSITH HEPABEHCTBA NP PEIICHUN PA3IMYHBIX 33]1a4,
B TOM YHCJIE€ TPAKTUKO-OPHUEHTHUPOBAHHBIX
DOyHKIUU KBanpatuunas dynkus, e¢ rpagux u PacrioznaBath BUABI N3y4aeMbIX (YHKIUI; WILTIOCTPUPOBATH
(16 4) cBoiictBa. [lapabGona, KOOpAMHATHI BEPIIUHBI CXEMAaTUYEeCKH, 0OBACHATDH PACIIONIOKEHHE HAa KOOPIUHATHON TIOCKOCTH

napaboJibl, OCb CHMMETPHUH TTapadoIIbl.
Crenennbie QYHKIIUU C HATYPaTbHBIMU
nokazaTessiMu 2 U 3, uX rpauKu U CBONCTBA.
['paduku hyHKIMIA:

rpadukoB QyHKIMN BUIA -
X

v 7 B3aBHCHMOCTH OT 3HAYCHHIA K03 (HUIINEHTOB;
OITUCHIBATH UX CBOICTBA.
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y=axty=ax,y=+%y= x

X

PacrioznaBath KBagpaTHUHYIO QYHKIHIO 11O (hOpMyIIe.

[IpuBoaUTH MpUMEPHI KBaIPATUUHBIX 3aBUCUMOCTEN U3 peanbHOI
KHU3HH, GUUKU, TEOMETPHUU.

BrrsaBisaTh 1 00001aTh 0cOOEHHOCTH Ipadyka KBaAPaTUYHON (PYHKIINN
y=ax*+bx+c

Crtpouts 1 U300pakaTh CXeMaTU4ecKu rpaduky KBaIpaTHUHBIX
byHKIMH, 3a1aHHBIX QopMynamMu BUAa y = ax?,y = ax? + ,y =

a(x +p)?,y = ax? + bx + c.

AHaTM3UpOBaTh U MIPUMEHSATH CBOWCTBA U3YUYCHHBIX (QYHKITUN JIJIS UX
MIOCTPOEHHSI, B TOM YHCJIE C TOMOIIBIO IIM(PPOBBIX PECYPCOB

YucioBble
OCJIENOBATEILHOCTHU

(15 1)

[TonsiTHE YMCITOBOM MOCIE0BATEIBHOCTH.
3ajaHue Nocae0BaTeIbHOCTU PEKYPPEHTHOM
dbopmyroit u popmyIoit N-To YseHa.
ApudmeTrueckasi U reoMeTpruecKas
nporpeccuu. @opmyiibl N-To WwieHa
apuQMEeTHUECKON 1 TeOMETPHUUECKON
MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.
N3o06pakeHne 4IeHOB apuPMETHUECKON 1
reOMETPUUECKOM MPOTrpeccuil TOUKAMH Ha
KOOPAWHATHOM IJTIOCKOCTH.

JIMHENHBIN U YKCIOHEHIUAJIBHBIA POCT.
Ci103kHbI€ TPOLIEHTHI

OcBauBaTh ¥ IPUMEHATh UHJIEKCHbIE 0003HAUEHUS, CTPOUTH PEUEBbIE
BBICKA3bIBAHUS C MCIOIb30BAaHUEM TEPMHUHOJIOIMH, CBA3aHHON C
MOHSTHEM IOCIIEJOBATEIBHOCTH.

AnanuzupoBaTh GOpMYIy N-TO YJeHA 1OCIEI0BATEILHOCTH UIIU
PEKYPPEHTHYIO ()OPMYITY M BBIUMCIIATD YICHBI MOCIIEA0BATEIIHOCTEH,
3aJJaHHbBIX ATUMHU (OPMYJIaMHU.

YcTaHaBIMBaTh 3aKOHOMEPHOCTD B IOCTPOEHUH TIOCJIEI0BATEILHOCTH,
€CJIM BBIIMCAHbI IIEPBBIE HECKOJIBKO €€ YJICHOB.

Pacnio3HaBath apupmMeTHIECKYIO i TEOMETPUIECKYIO IIPOTPECCUH TIPH
pa3HbIX crlocobax 3a1aHusl.

Pemate 3a1aun ¢ ucrnonb3oBaHueM (HopMyI1 n-ro 4ieHa
apupMeTHUYECKO U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IEPBBIX N
YJICHOB.

N300pakaTh wieHbl IOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIUHATHOM
IIJIOCKOCTH.

PaccmarpuBaTh mpuMepbl IPOLIECCOB U SIBICHUM U3 PEaJIbHOW KU3HU,
WITIOCTPUPYIOIINE U3MEHEHUE B apU(PMETHUECKOH POrpeccuH, B
reOMETPUYECKOI Mporpeccuu; N300paxaTb COOTBETCTBYIOIINE
3aBUCUMOCTH IpauyecKu.

Pemrate 3amaun, CBA3aHHBIE C YUCIOBBIMHU ITOCIIEN0BATEIBHOCTMH, B
TOM YHCJI€ 3a/1a41 U3 PEATbHOM XKHU3HH C UCIIOJIb30BaHUEM LIU(PPOBBIX
TEXHOJIOTUH (MEKTPOHHBIX Ta0IHIL, TPahUIECKOro KalbKYISITOpa U
T.IL.).
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Pematp 3a1aum Ha CII0KHBIE TPOLIEHTHL, B TOM YHCJIE 3aJa4H U3
peanbHOM NPAKTUKHU (C UCTIOIB30BAHUEM KaJIbKYIISITOPA).
3HAKOMMTHCS C UICTOPUEN Pa3BUTHUSI MATEMAaTUKU

IToBTOpEHHUE,
0000111eHHE,
CHCTEeMAaTU3alIHs
3HAHMUH.

(18 )

Uucna v BeiuucieHus (3amnmchb, CpaBHEHHE,
JICHCTBUS C IEHCTBUTEIILHBIMU YHCIIAMH,
quciaoBas mpsamas; mpoucHTbI, OTHOIICHU A,
MPOTOPIINHU; OKPYTIICHHUE, IPUOIHNKECHHE,
OIICHKA; PEIICHUE TeKCTOBBIX 3a/1a4
apu(pMETUIECKUM CTIOCOOOM)

OnepupoBaTh MOHIATHSIMH: MHOXECTBO, [IOJIMHOKECTBO, OIIEpALlUU HaJl
MHOYKECTBAaMU; MCII0JIb30BaTh I'pa)uuecKoe MpeiCTaBIeHNe MHOKECTB
JUIS1 OTIMCAHMSI PEATIBHBIX MPOLIECCOB U SIBJICHUH, IPY PEIICHUH 3a7a4 U3
JOPYTUX y4EOHBIX ITPEIMETOB.

AXTyanm3upoBaTh TEPMUHOJIOTUIO U OCHOBHBIE JI€HCTBUS, CBSI3aHHBIE C
YHCJIAMU: HATYPAIBHOE YUCIIO, IPOCTOE U COCTABHOE YHCIIA, IETMMOCTh
HaTypaJIbHbIX YHMCEJl, IPU3HAKYU JIE€ITUMOCTH, 1I€JI0€ YUCIIO, MOAYIb
qucia, OOBIKHOBEHHAsI U A€CATHYHAs IpOOH, CTAaHJApTHBIN BUJ YUCIIa,
apudmeTHyecKuil KBaipaTHbII KOPEHb.

BbINOnHATE 1elcTBUA, CPABHUBATD U YIIOPSI0YMBATh YUCIIA,
IIPEICTABIATh YNCIIA HA KOOPAUHATHOMN NMPSAMOM, OKPYIJIATH YHCIIA;
BBIIIOJIHATH PUKHUIKY U OLEHKY Pe3yJIbTaTa BEIYMCICHH.

Pemrate TekcTOBBIE 3a/1a4M apU(PMETHUECKIM CIIOCOOOM.

Pematp npaktudeckue 3aaauu, CoAepIKallye IPOLEHTHI, 10JIH, YaCTH,
BBIPAKAIOLINE 3aBUCUMOCTHU: CKOPOCTh — BPEMS — PACCTOAHUE, LICHA
— KOJINYECTBO — CTOUMOCTh, 00BEM pabOThl — BpeMs —
IIPOU3BOAUTEIIBHOCTD TPY/A.

Paz0upath peasibHble )KU3HEHHBIE CUTYALMH, (OPMYIUPOBATH UX HA
SI3bIKE MaTEMAaTHKH, HAXOJAUTh PEIICHUE,

IIPUMEHSSI MATEMATUYECKUI anmnapar, UHTEPIPETUPOBATh Pe3ybTaT

Anrebpanueckue BeIpaxkeHHs (peoOpa3oBaHue
areOpanuecKiX BHIPAKEHHUH, TOMTyCTUMBIE
3HAYEHUS)

OnepupoBaTh MOHITHSIMH: CTENIEHB C LIETBIM MTOKa3aTeseM,
apudmeTnyecKuil KBaJpaTHbIM KOPeHb, MHOTOWIEH, ajreOpandeckast
Jpo0b, TOKIECTBO.

BBINOTHATE OCHOBHBIE I€MCTBUSA: BBITIOTHATH pAcUYETHI IO opMymam,
peoOpa3oBBIBATH LENbIe, APOOHO-PAMOHATBHBIC BEIPAKEHUS U
BBIPpAKCHUSA C KOPHAMMU, PCAIM30BbIBATL PA3JIOKCHUC MHOI'OYJICHA Ha
MHO>KUTEJIH, B TOM YHCJIE C UCIOIb30BaHUEM (POPMYI pa3HOCTH
KBaApaTOB U KBaJpaTa CYMMBbI U Pa3HOCTHU; HAXOJUTH JOITYCTHUMBIC
3HAYEHUS TEPEMEHHBIX ISl IPOOHO-PAIIMOHATILHBIX BHIPAKEHUH,
KOpHEH.
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MoenupoBaTh ¢ TOMOIIBIO POPMYJT peabHbIE TMPOIECCHI U SBICHUS

OyHKMH (MOCTPOEHUE, CBOWCTBA N3YUYEHHBIX
byHK1IMK; rpadudecKoe pelIeHHe YpaBHEHUN 1
UX CHCTEM)

OnepupoBath NOHATUAMU: QYHKIUSA, TpaduK QyHKIMH, HYIH QYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH BO3pacTaHus, yObIBaHUS,
HanOoIbIIee M HAaMMEHbIIIee 3HAYCHUS (DYHKIINH.

AHanu3upoBaTh, CPABHUBATh, 00CYKAAaTh CBOWCTBA (PYHKIUM, CTPOUTH
UX rpauKu.

OnepupoBaTh NOHATHAMH: IPSIMasi IPOMOPLHUOHATIBHOCTh, 00OpaTHAas
IPONOPLHUOHATIBHOCTb, JIMHEHHAs (PYHKIM, KBapaTu4Has (QyHKLN,
napaboJa, Turnepooa.

Hcnonb30BaTh rpaduKy U1 OTIPEIETICHUSI CBOHCTB, MIPOIIECCOB
3aBUCUMOCTEH, 1JIs pelIeHus 3a/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB U
peasbHOMN YKU3HU; MOJEJINPOBATh C IOMOIIBIO IPA(QUKOB peasbHbIE
TIPOIIECCHI U SIBJICHUSI.

BeipaxaTs popMynaMu 3aBUCUMOCTH MEXKAY BETUUNHAMHU
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PABOYAA I[TPOTPAMMA YYEBHOTI'O KYPCA «TEOMETPUA». 7 -9
KJIACCBI

HEJIM UBYYEHUA YHEBHOI'O KYPCA

Haumnas c¢ cenpMoro kimacca Ha ypoKax TE€OMETpUM OOyYarolMics Y4YUTCS TNPOBOJIUTH
JIOKa3aTeNbHbIE PACCYXKACHHUS, CTPOUTh JIOTMUECKHE YMO3aKJIIOYEHHS, JI0KAa3blBaTh HCTHHHbBIC
YTBEPXKICHUSI U CTPOUTHh KOHTPHPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYXKACHHUS «OT MPOTHBHOTO»,
OTIIMYATh CBOHCTBA OT MPHU3HAKOB, (OPMYJIUPOBATH OOpaTHBIC YTBEPKICHHUS. OTO BaXHOE
BOCIIUTATEIbHOE 3HAYCHUE U3YUYCHHS T€OMETPHUH.

Btopoii 1enpl0 M3ydeHHsT T€OMETPHM SBJISETCS HCIOJIb30BAaHUE €¢ KaK HMHCTPYMEHTa IpHU
pEelIeHUU KaK MaTeMaTHYeCKUX, TaK M MPAKTUYECKUX 3a/iad, BCTPEUAIOLIMXCS B PEAIbHOM >KU3HH.
OKOHYMBIIUN KypC T€OMETPHUH IIKOJBHUK JIOJDKEH OBITh B COCTOSHUU OMPEICIUTh T€OMETPUUYECKYIO
¢burypy, omucaTh CJIOBaMH JaHHBIH UYEPTSHK WIW PUCYHOK, HAWTH IJIOIIAJbh 3€MEIHHOTO YYacTKa,
paccuuTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOTO Kabens wiu TpeOyemble pa3Mephl rapaxa Jyis
aBTOMOOWIIS. DTOMY COOTBETCTBYET BTOpAasi, BHIYMCIUTENbHAS JTMHHS B U3YYCHUHU T€OMETPHH B IIKOJIE.

JlaHHas mnpakTU4YecKas JIMHMS SBISIETCS HE MEHee BaXKHOM, yeM nepBas. PexkoMeHnyercs
noa0upaTh 3alaydl MPAKTUYECKOTO XapakTepa JUisi pacCMaTpUBAaEMbIX TEM, Y4YUTh JE€TEH CTPOUTH
MaTeMAaTHYECKUE MOJEIN pEealbHbIX >KU3HEHHBIX CHUTYallMii, MPOBOJIWUTH BBIYHUCICHHS M OIICHUBATh
aJIeKBaTHOCTh MOJYYEHHOTO pe3ynbrara. KpaitHe BaKHO MOJYEPKUBATH CBSI3U T€OMETPUU C APYTHUMHU
npeIMeTaMd, MOTHUBUPOBATh HCMOJIB30BaTh OMNPEACICHHUS TC€OMETPUUECKUX (UTYp U TMOHITHIA,
JIEMOHCTPUPOBATh MPUMEHEHHUE MOJTYYSHHbIX YMEHHUH B (U3UKE U TEXHUKE. DTU CBS3M Haubolee sipKo
BUJIHBI B TeMaxX «BekTopsD», « TpuroHoMerpuyeckue COOTHOLIEHU», «Meron koopanHat» u «Teopema
[Tudaropa.

MECTO YYEGHOI'O KYPCA B YYEGHOM IIJIAHE

CornacHo yueOHOMY TUaHy B 7—9 Kilaccax m3ydaeTcst yu4eOHbIH Kypc «['eoMeTpwusi», KOTOPBIi
BKJIIOYAET CJICIYIOIINE OCHOBHBIC Pa3/ieibl cojepkaHus: «l eoMmerpudeckre (GUrypsl U UX CBOHCTBAY,
«M3MepeHne TeoOMEeTpUUYECKMX BEIMYMH», a Takke «J/lekapToBbl KOOPAMHATBI Ha IUIOCKOCTHY,
«Bekropsb», «/IBmkenns miockoctu» u «lIpeodbpazoBanust mo1o0us».

VYueOHblil M1aH npeaycMaTpuBaeT U3yueHHe reoMeTpur Ha 0a30BOM YpOBHE. 2 yaca B HEJNello,
68 yueOHbIX YacoB B yueOHOM TOJTy, BCETO 3a TpH roja o0yuenus —204 gaca.

COZAEPXAHUME YYEBHOTI'O KYPCA (ITO 'OZAM OBYYEHHUA)

7 kjaace

Hauvanbuble moHsTHST TeoMeTpuu. Toduka, TmpsMas, OTPE30K, Jyd. YTod. Buasl yrios.
BeprukanbHble U cMexHble yriabl. buccekrpuca yria. Jlomanas, MHOrOyronsHuK. IlapamensHocTs U
NEPIEHIUKYIIPHOCTD IPSMBbIX.

Cummetpuunbie ¢Gurypsl. OCHOBHBIE CBOMCTBAa OCEeBOM cuMmMmeTpuu. [Ipumepsl cuMMeTpuu B
OKpYXaroIleM MUpE.

OCHOBHBIE TOCTPOEHUS C MOMOIIBIO LUPKYIss M JguHeiku. TpeyronpHuk. Beicora, mennana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOe1peHHBII U paBHOCTOPOHHHM TpeYroabHUKU. HepaBeHCTBO TpeyroJbHHUKA.

CaoiicTBa U IpU3HAKU PaBHOOEIPEHHOT O TpeyrojibHUKa. [Ipu3HaKu paBeHCTBA TPEYTOJILHUKOB.

CBolicTBa M NpU3HAKKU MapajjieNbHbIX NpsiMbIX. CyMMa yIJiOB TpEyroibHHKA. BHemHue yrisl
TPEYroJbHHKA.

[IpsamoyronbHbIii  TpeyrosbHUK. (CBOMCTBO MeIHMaHbl  MPSIMOYIOJIBHOTO  TPEYTrOJbHHKA,
IIPOBEJCHHON K rumnoreHyse. [Ipu3Haku paBeHCTBAa MPSIMOYIOJBHBIX TPEYrOJIbHUKOB. [IpAMOyTrosbHbIi
TpeyroybHUK ¢ yriom B 30.

HepaBeHcTBa B reOMeTpHUH: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JUJIMHE JIOMAHOW,
Teopema o 0OJIbILIeM yTiie U O0JIbIIeH CTOPOHE TPeyrojibHUKa. [leprneHanKynsap 1 HaKJIOHHAS.



I'eomeTpuueckoe MecTo TOYeK. buccekTpuca yrina M CepelMHHBIM NEPHEHIUKYIAP K OTPE3KY Kak
reoMeTpHUYECKHUe MECTa TOUEK.

OKpy’KHOCTb M KpYT, XOpJla U JUaMeTp, UX CBOWCTBA. B3auMHOE pacrooKeHUE OKPYKHOCTU U
npsimoid. KacarenbHast U cekymas K OKpy:KHOCTH. OKpyKHOCTb, BIHCaHHas B yroji. Bmucannas u
ONMCAaHHAs OKPYKHOCTH TPEYroJIbHUKA.

8 KJacce

UYerbipexyronpHuku. [lapamienorpamm, ero mnpu3Haku M cBoWcTBa. YacTHble ciyyau
napajiesiorpaMMoB  (IIpSIMOYTOJIBHUK, pPOMO, KBaJpar), MX MpHU3HAaKM M cBoiictBa. Tpanmenus,
paBHOOOKAas Tpameysi, €€ CBOMCTBA U Mpu3Haku. [IpsiMoyrosbHas Tpamemus.

Meron yaBoenuss menuasnsl. LlenTpanbHas cumMmerpus. Teopema @Paneca U TeopemMa o
IIPONOPLIMOHAIIBHBIX OTPE3KAX.

Cpennue THHUM TPEYroJIbHUKA U Tpanennn. LIeHTp Macc TpeyroipHuKa.

[Tomobue TpeyronbHukoB, Ko3pdunueHnt nomobus. I[IpuzHaku nOHO00MS TPEYTOIHLHUKOB.
[Tpumenenune noo0us Npy pelIeHUH MPAKTHUYECKUX 3a/1a4.

CpoiicTBa muomaaeil reomerpuueckux ¢uryp. PopMynbl sl IUIOLIAAM  TPEYroJbHUKA,
napasenorpaMma, pom6a 1 tpaneruu. OTHoLeHHe MIoaael Nog00HbIX GUryp.

Bbruncnenue 1momaaeil TpeyrojbHUKOB M MHOTOYrOJbHUKOB Ha KieTyaTol Oymare.

Teopema [Iugaropa. IIpumenenue teopemsl [lnaropa npu pemeHnu NpakKTUYECKUX 3a1ad.

CHuHYyC, KOCHHYC, TAaHT€HC OCTpPOro yria MpsSMOYTrOJIbHOTO TpeyroibHuKa. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXIeCcTBO. TpuroHomerpudueckue pyHkuu yrios B 30, 45 u 60 rpagycos.

BnycanHble U LIEHTpaIbHBIE YIUIBI, YTOJI MEXKY KaCaTEIbHOM U XOPIOH. YTJIbl MEKIY XOPAAMU U
CeKylIMMHU. BrnucaHHblE M ONMCAaHHBIE YETHIPEXYTrOJBHUKHA. B3auMHoe pacrnonoxkeHue ABYyX
okpyxHoctell. Kacanue okpyxnocreid. O01mune KacaTeabHbIe K JBYM OKPYKHOCTSIM.

9 kJiace

Cunyc, kocunyc, Tanreic yrioB or 0 no 180. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
®opMyiibl IpUBEACHUS.

Pemenue tpeyronpHukoB. TeopeMa KOCHHYCOB M Teopema CHUHYCOB. PelieHue mpakTHUeCKHX
3a]1a4 ¢ UCIIOJIB30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmogodus. [Togo6re COOTBETCTBEHHBIX YJIEMEHTOB.

Teopema 0 Ipon3BEEHUH OTPE3KOB XOPJ, TEOPEMBI O TPOU3BEAECHUN OTPE3KOB CEKYIIINX,
TeopeMa O KBaJpaTe KacaTeJIbHOM.

Bekrop, 11Ha (MOAYIb) BEKTOPA, COHAIPABIEHHbBIE BEKTOPBI, IPOTUBOIOJIOKHO HAIIPABICHHbIE
BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONI€pallMy HaJl BEKTOpaMHu. Paznoxkenue
BEKTOpa I10 JIByM HEKOJUIMHEapHbIM BekTopaM. KoopauHatel Bektopa. CkallsipHOE IPOU3BEICHHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAX0XK/ICHUS IJIMH U YIJIOB.

JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTHU. Y PaBHEHUSI IIPSIMOU U OKPY’KHOCTU B KOOPJAMHATAX,
nepecevyeHue OKpyKHOCTEH U MpsIMbIX. MeTo1 KOOpIMHAT U €r0 IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. [{nHa okpyxHOCTH. ['pasycHas U paauaHHas Mepa yria,
BBIUNCJIEHNE JUIMH OYT OKpy>kHOcTel. [lnomanp kpyra, cekropa, cerMeHTa.

JIBMKEHMSI IUIOCKOCTH U BHYTPEHHHE CUMMETPHH (PUTYp (371€MEHTapHBIE IPEICTABICHUS ).
[TapannensHbiil nepeHoc. [1oBopoT.

[IJIAHUPYEMBIE ITIPEIMETHBIE PE3Y/IbTATbI OCBOEHHWSA ITIPUMEPHOM PABOYEN
[TPOTPAMMBI KYPCA (110 T'OZJAM OBYYEHUA)

OcBoenue yaeOHOTO Kypca «I'eoMeTpus» Ha YpOBHE OCHOBHOTO 00IIIEro 00pa30BaHUS TOJKHO
o0ecreynBaTh JOCTIKEHUE CIEAYIONINX MPEAMETHBIX 00pa30BaTeNbHBIX PE3yIbTaTOB:

L xnacc
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Ico

PacriozHaBaTh W3ydeHHbIE T€OMETPUYECKHE (PUTYpPBI, ONpPENESATh MX B3aHMMHOE pPAaclOJOXKEHHE,
n300pakaTh TreoMeTpuyeckre (UTypbl; BBIIOIHATH YEPTEKU IO YCIOBUIO 3amaud. M3mepsaTh
JIMHEWHBIE U YIJIOBBIE BEJIMYMHBL. PemaTs 3a1auy Ha BEIYMCIICHHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.
JlenaTth rpyOyr0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BEJIIMYMH MPEIMETOB B PEAIbHOW JKU3HHU, Pa3MEpOB
PUPOAHBIX 00BEKTOB. Pa3nnyare pa3mepsl 3TUX 00BEKTOB MO NOPSIIKY BETHUUHBI.

CTpouTh 4epTeKU K TeOMETPUUECKHUM 3aJauaM.

[lonp30BaTbCs NpHU3HAKAMU DPABEHCTBA TPEYrOJbHUKOB, MCIIONB30BATh IIPU3HAKM M CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB IIPU PELICHUH 3a/1a4.

[IpoBOINUTE TOTHYECKHE PACCYKAECHUS C UCIIOJIB30BAHUEM T€OMETPUUECKHUX TEOPEM.

[losnp30BaTbCAd NpPHU3HAKAMM PABEHCTBA IPSAMOYIOJIBHBIX TPEYIOJbHUKOB, CBOMCTBOM MEUAHBI,
IIPOBECHHON K TMIIOTEHY3€ MIPSIMOYTOJIbHOTO TPEYrOJIbHHUKA, B PEIIEHUN T€OMETPUUYECKUX 3a/1au.
OnpenensaTh NapaieNIbHOCTh MPSIMBIX C MOMOILBIO YIJIOB, KOTOpble O0pa3yeT C HUMH CEKyIIas.
OmnpenensaTs napaieIbHOCTh MPSIMBIX ¢ IOMOIIbIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MpsiMOii
J10 TOYEK APYTrOU MPSIMOM.

Pemate 3a1aun Ha kieT4yaToi Oymare.

[TpoBOIUTH BBIYMCICHHUS UM HaXOAWUTh YHCIIOBBIE U OYKBEHHbIC 3HAUYEHHUS YIJIOB B F€OMETPUYECKHUX
3ala4ax C MCIIOJIB30BAHMEM CYMMBI YIVIOB TPEYTOJIBHHUKOB M MHOTOYIOJBHUKOB, CBOWMCTB YIJIOB,
00pa30BaHHBIX IPH IMEPECEUCHUH BYX IMapajUielbHbIX MpPsIMbIX cekylled. PemaTe mpaktuyeckue
3a/1a4d Ha HAXOKJCHUE YIJIOB.

Brnanerer NOHATHEM TE€OMETPHUUYECKOTO MeCTa TOYeK. YMETh ONpeAeNsaTh OHCCEeKTpUCy yria u
CEpEIMHHBIN NIEPIEHIUKYIIAP K OTPE3KY KAK TEOMETPUYECKHE MECTA TOYEK.

@opMyJIHPOBATH ONIPEAEIICHHSI OKPYKHOCTH M KPYyra, XOpAbl U THaMETPa OKPYKHOCTH, II0JIb30BATHCS
UX CBOMCTBAMHU. YMETh IPUMEHSATH 3T CBOMCTBA IIPU PEILLECHUN 3a/1a4.

Brnanets noHsATHEM ONMCAaHHON OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HaXOJIUTh €€ LIEHTP.
ITonp3oBatbest (hakTaMu O TOM, YTO OMCCEKTPHUCH! YIJIOB TPEYroJbHUKA IIEPECEKAOTCS B OHOM
TOYKE, M O TOM, YTO CEPEIMHHBIE IEPIIEHANKYJIIAPBI K CTOPOHAM TPEYTrOJbHUKA IIEPECEKAIOTCS B
OJTHO TOUYKE.

Brnanets noHsaTHEM KacaTeabHON K OKPYKHOCTH, IIOJIb30BAaThCSI TEOPEMON O NEPIEHIUKYIIIPHOCTU
KacaTeJIbHOU U painyca, MPOBEJACHHOIO K TOYKE KacaHUsI.

[Tosp30BaTHCA NPOCTEUIIMMU F€OMETPUYECKUMU HEPABEHCTBAMMU, [IOHUMATh UX IIPAKTUYECKUN
CMBICIL.

IIpoBOANTE OCHOBHBIE T€OMETPUUECKHUE TIOCTPOCHHUS C TIOMOILBIO LIUPKYJIS U JIMHEHKH.

Kiacc

Pacmio3naBate OCHOBHBIE BH/IbI T-IE’:TI)IpéX}’l“OJII)HI/IKOB, HUX 3JIEMCEHTHI, I10JIb30BAaTHCA HX CBOMCTBAMH
IIPU PELICHUN TeOMETPUUYECKUX 3a/1au.

[TpumeHsATH CBOMCTBA TOUKU IIEpeCeUeHus] MEIMaH TPEYroibHUKA (LIEHTpa Macc) B peLICHUH 3aa4.
Brnanere moHATHEM cpenHEl JIMHHMM TpEYroJibHUKAa M Tpameluu, NMPUMEHATh MX CBOMCTBa Npu
pemieHun  reomerpuueckux  3agad. Ilosmb3oBatbesa  Teopemon  Paneca M TEOpeMOoHM O
MMPOMOPHUOHAJIBHBIX OTPEC3KaX, IPUMCHATD UX IJIA PCHICHUS IMPAKTUYICCKUX 3a/1a4.

[TpumeHsTh NpU3HAKK TOA00HS TPEYTrOIbLHUKOB B PEIICHUN I€OMETPUUECKUX 3a/1aU.

ITonw3oBatbcs Teopemoit Iudaropa ans pereHns reoMeTpuuecKux U MpakTHUecKuX 3aaad. CTpouThb
MAaTEMaTUYCCKYI0O MOJCJIIb B IMPAKTUYCCKUX 3aJaydax, CaMOCTOATCIIbBHO JCJaTb qepTéxc N HaXoaAuThb
COOTBETCTBYIOILIUE JITTUHBI.

Brnaners NOHATHSMM CHHYCA, KOCHHYCA M TaHI'€HCA OCTPOIrO yIyla MPSIMOYTOJBHOTO TPEYTrOJIbHUKA.
ITonp30BaThHCS STUMU NOHATHIMH JJid peIICHU MPAKTUYCCKUX 3a/1ay.

Bbraucnate (pa3anyHbIME CIIOCOOAMH) TUIOMIAh TPEYTOJIbHUKA U IUIOMIAd MHOTOYTOJIBHBIX (QUTYD
(mosB3yscCh, Ie HEOOXOAUMO, KaIbKyIATOpoM). [IpuMeHsTh mosyuyeHHbIe YMEHHUsI B MPAKTUYECKUX
3ajaydax.

BJ'IaJIeTI) MMOHATHUAMU BIIMCAHHOTO W HCHTPAJIBHOTO Yrjia, HCIO0JIb30BaTh TCOPEMBI O BIIMCAHHBIX
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yIilax, yriax MeXay XOpAaMHu (CeKYyIIMMH) W yriie MEXAY KacaTeIbHON M XOpJOW MpU pelieHuH
reOMeTPUYECKUX 3a/1a4.

Brnamets TOHSATHEM  ONMHMCAHHOTO  YETHIPEXYrOJNbHHWKA, TIPUMEHATh CBOWCTBA  ONHCAHHOTO
YeTHIPEXYroJbHHUKA MTPH PELICHUH 3ajay.

[TpuMeHATh MOMyYyeHHbIE 3HAHMS Ha TMPaKTHKe — CTPOMTh MaTeMaTHUECKUEe MOJAENH JUIs 3aj1ad
peaybHONM JKU3HU W TIPOBOJIUTH COOTBETCTBYIOIIME BBIYMCICHHS C TNPUMEHEHHEM NOA0OMS H
TPUTOHOMETPHH (TIONB3YSCH, T/Ie HEOOXOIUMO, KAIBKYIIITOPOM).

Kiacc

3HaTh TPUTOHOMETpUYECKUE (YHKIIMH OCTPBIX YIJIOB, HAXOAUTh C HX TOMOIIBIO pa3IUYHbIC
JJIEMEHTHI  MPSMOYTOJIBHOTO TPEYrOJbHUKA («PEIICHHE MPSIMOYTOJBHBIX  TPEYTOJHLHUKOBY).
HaxoauTts (¢ TOMOIIBIO KABKYJISATOPA) JUTHHBI M YTIIBI ISl HE TaOJIMYHBIX 3HAUCHUH.

[Tonp3oBaThes GopMynamMu TPHUBEACHUS W OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKICCTBOM IS
HAXO0XJICHHUS COOTHOIIICHUH MEX]Ty TPUTOHOMETPUICCKUMHU BETHUNHAMHU.

Hcnonp30BaTh TEOpPEMBI CHHYCOB M KOCHHYCOB JUISI HAXOXACHHS PA3JIMIHBIX DJIEMEHTOB
TPEYroJbHUKA («pElIeHUE TPEYTOJIbHUKOBY), MPUMEHSThH X IPU PEIICHUU FT€OMETPUIECKHUX 3a/1a4.
Bnagers monsTHsMH TipeoOpa3oBaHUs TOA00UsS, COOTBETCTBEHHBIX JJIEMEHTOB MOJOOHBIX (UTYP.
[Tosp30BaThC CBOMCTBAMH MOAOOUS MPOU3BOJIBHBIX (PUTYP, YMETh BBIUMCIATH JUIMHBI U HAXOJUTh
yrael 'y Togo0HbIX ¢uryp. [IpuMeHsTh CBOICTBa MOAOOMS B MPAKTUYECKHX 3aJadax. YMETh
MPUBOUTH MPUMEPHI TOJOOHBIX (DUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThCS TEOpEMaMu O TPOU3BECHUN OTPE3KOB XOPJ, O MPOU3BEIACHUH OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCs BEKTOpAMU, MOHUMATh WX TE€OMETPUUYCCKUN M (U3HUECKUN CMBICI, MPUMEHSITh UX B
pElICHUN TeOMETPUYECKUX U (PU3MUECKUX 3aaad. [I[puMeHSATh CKalspHOE MPOU3BEEHUE BEKTOPOB
JUTSL HAXOXKACHUS JJTMH U YTJIOB.

[Tosp30BaThCS METOAOM KOOPAHMHAT Ha IUIOCKOCTH, NMPUMEHATH €r0 B PEIICHWH TeOMETPHUUYECKUX U
MPAKTUYECKUX 3a71a4.

Brnagets moHATUSMU MIPABIIIBHOTO MHOTOYTOJILHUKA, JUTHHBI OKPYKHOCTH, JUTMHBI IYTH OKPYKHOCTH
U paJIiaHHON MepBbl YIIia, YMETh BBIUMCIATH IUIOMIAb Kpyra U ero yacteil. [IpuMeHsITh moTy4eHHbIe
YMEHHUSI B MPAKTUICCKUX 3a/1adax.

Haxomauth ocu (WM IEHTPHI) CUMMETPUU (DUTYpP, TPUMEHSTH JIBHKCHHS TUIOCKOCTH B IMPOCTEHUIITNX
ClIydasx.

[IpuMeHATh TMOJNyYeHHbIE 3HAHUS HA TPAKTUKE — CTPOUTHh MaTeMaTHYeCKHe MOJAENU A 3a1ad
peaspbHOM JKM3HM W TPOBOJWTH COOTBETCTBYIOIIWE BBIUYMCICHUS C TPUMEHEHHEM TMOJ00UsS W
TPUTOHOMETPUUECKUX (QYHKIMH (IIOJIB3YACh, I/1€ HEOOXOAMMO, KaJbKyISITOPOM).
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TEMATHUYECKOE IIJTAHMPOBAHUE YYEEHOT' O KYPCA

7 knacce 68 uacoe

Ha3Banue reMbl
KoanuecTBo 4yacoB

OcHoBHoOe coiepkaHue

OcHOBHbBIE BUAbI J€ATCJIBbHOCTH Oﬁy‘lalOIIII/IXCﬂ

IIpocreiimue [Ipocreiimne reomeTpudecKkue 0ObEKThI: TOUKH, NpsiMble, | DOpMyIIHpoBaTh OCHOBHBIE MOHATHUS U ONPEACICHUS.
reOMEeTPUUYECKUE JIy4Yd U YTIIbI, MHOTOYTOJIbHUK, JIOMaHasl. Pacrio3naBaTh U3yueHHbIE TeOMETpUUECKUe GUTYPBI, ONPEIEATh
OUrypsl 1 ux CMeXHbIe U BEPTUKAJIbHBIE YTJIbL. UX B3aUMHOE PACMOJI0KEHHUE, BHIIOTHATH YUEPTEK MO YCIOBHUIO
CBOMCTBA. Pabota ¢ mpocTeHImmmm yepTeskamMmu. 3a/1a4U.
W3mepenue W3mepenne TUHEIHBIX U YTIIOBBIX BEJIUUYWH, BeIuMcieHue | [IpoBoauTh npocTeninye nocTpOeHHs ¢ MOMOIIBIO ITUPKYIIS U
FEOMETPUUYECKUX OTPE3KOB U YTJIOB. JUHENKH.
BEJIMYNH [lepumeTp u ruomaab GUryp, COCTaBICHHBIX U3 W3mepsTh IMHENHBIE U YTTIOBBIE BEJIMUNHBI TEOMETPUUECKUX U
(14 ) MPSAMOYTOJIbHUKOB MPaKTUYECKUX OOBEKTOB.
OnpenensaTh «Ha r11a3» pa3Mepbl peajibHbIX 00BEKTOB, IPOBOAUTD
rpyOyIo OIIEHKY HX pa3MepOB.
Pemmath 3a1aun Ha BBIYMCIICHUE JITTMH OTPE3KOB M BETUYHH YIJIOB.
PemaTs 3a1aun Ha B3aMMHOE PacroOIOKEHHE F€OMETPUUECKUX
dburyp.
[TpoBOaUTH KIIacCH(UKALINIO YTIIOB, BEIYNCISTH JTMHEHHBIE H
YIJIOBBIE BEJIMYHMHBI, IPOBOJIUTH HEOOXOAMMBIE JOKa3aTeIbHbIE
paccyXJIeHusl.
3HAKOMUTBCS C UICTOPUEH Pa3BUTHS T€OMETPUU
TpeyrosibHUKH [lonsTHE O paBHBIX TPEYrOJIbHUKAX U IIEPBUYHbBIC PacrioznaBath napbl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
(22 u) MIPEJICTABICHUSI O PABHBIX (KOHIPYIHTHBIX) pUTypax. yepTexkax (C ykazaHHeM MPU3HAKOB).

Tpu npu3Haka paBeHCTBA TPEYT OJIbHUKOB.

IIpu3Haky paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJbHUKOB.
CBOMCTBO MeJuaHbl IPSAMOYTOJIBHOIO TPEYTOJIbHUKA.
PaBHOGE1peHHbBIE ¥ PABHOCTOPOHHUE TPEYT OJIbHUKH.
[Tpu3HaKy 1 CBOMCTBA paBHOOCIPEHHOTO TPEYTOJILHUKA.
[TpoTHB GoJbIIEH CTOPOHBI TPEYTOJILHUKA JIEKHUT
OOJIBIITUH YTOI.

[Ipocreiimne HepaBeHcTBa B reoMeTpuun. HepaBeHcTBO
TpeyrojabHuKa. HepaBeHCTBO TOMaHOM.
[IpssMOYTOBHBIH TPEyrodbHUK ¢ yriioMm B 30 rpaaycos.
IlepBble TOHATHSA O TOKA3aTEIbCTBAX B TEOMETPUN

BbIBoUTh clieICTBUS (PaBEHCTB COOTBETCTBYIOLIUX 3JIEMEHTOB)
U3 PABEHCTB TPEYTOJIbHUKOB.

DopMyIMpPOBAThH OIPENEICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOT'0, IPSMOYTOJIbHOTO, PaBHOOEIPEHHOT 0,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MEJIMaHbl TPEYTOJIbHUKA; CEPEAUMHHOIO MIEPIIEHUKYIISAPA OTPE3Ka;
IepUMeTpa TPEYroJbHUKA.

DopMynupoBaTh CBOMCTBA U PU3HAKU PAaBHOOEPEHHOTO
TPEYrOJIbHUKA.

Ctpouts 4epTexHu, peraTh 3aa4u C IOMOIIBI0 HAX0XKIEHUS
PaBHBIX TPEYTOJIbLHUKOB.




Ha3zBanune Temsbl
KoanyecTBo uacos

OcHOBHOe coepKkaHue

OcHOBHBIE BU/IbI 1€ATEJIBLHOCTH 00Yy4ar0muxcst

[TpuMeHATh MpU3HAKU PABEHCTBA MPSMOYTOJIBHBIX
TPEYroJbHUKOB B 33J]a4ax.

Hcnonp3oBaTh HUQPPOBBIE PECYPCHI TSI HCCIIEIOBAHUS CBONCTB
n3y4JaeMbIX puryp.

3HAKOMUTBCS C UCTOPUEH pa3BUTHS T€OMETPUH

[TapaienpHble [TapatenpHble IpsiMbIe, UX CBOMCTBA, [IaThI nocTynar | @opmMynupoBaTh NOHIATHE NAPAIIIEIBHBIX IPSIMBIX, HAXOIUTh
npsiMble, cymma yrios | EBkiuaa. IIPAKTUYECKHUE TPUMEPHI.
TPEYroJIbHHUKA Haxpecrt nexariye, COOTBETCTBEHHBIE M OIHOCTOPOHHHUE | M3y4aTh CBOMCTBA yriioB, 00pa30BaHHbIX PU NEPECEUECHUN
(14 u) yribl (00pa3oBaHHbIE IPU NEPECEUCHUH NMAPAIICNbHBIX | MAapaUICIbHBIX MPSMBIX CEKYIICH.
MIPSIMBIX CEKYIEN). [IpoBoauTh NOKa3aTeNbCTBA NAPAIIIEIBHOCTH ABYX MPSMBIX C
IIpu3Hak napauieIbHOCTH NPSIMBIX YEPE3 PABEHCTBO MOMOMUIbIO YIJIOB, 00pPa30BaHHBIX MIPH NEPECEUEHUN ITUX MPSIMBIX
PAcCTOAHMN OT TOYEK OJHOU IIPSIMOU 10 BTOPOU IIPSIMOU. | TpEThel MpsSIMON.
CymMma yrioB TpeyrojbHUKAa U MHOTOYTOJIbHHKA. BbI1uncnisaTe CyMMy yIil0B TPEYTOJIbHUKA U MHOTOYTOJIbHHKA.
BHeunue yrisl TpeyroibHUKa Haxoauts yncioBble 1 OYKBEHHbIE 3HAUEHUS YIJIOB B
r€OMETPUUECKHX 3ajauax C UCII0JIb30BaHUEM TEOPEM O CyMME
YIJI0B TPEYrOJIbHUKA U MHOI'OYT'OJIBHHKA.
3HAKOMUTBCS C HICTOPUEH Pa3BUTHS T€OMETPUU
OKpy’>KHOCTb U KPYT. OKpY>KHOCTb, XOp/Ibl U JUAMETPBL, UX CBONCTBA. DopMyIMPOBaATH ONPENETICHUS: OKPYKHOCTH, XOP/Ibl, TUAMETpPa U
I'eomeTrpuueckue KacarenpHas k okpyxkHOCcTH. OKPYKHOCTb, BIMCAHHASI B | KAacaTEJIbHOM K OKpYKHOCTU. M3ydaTh ux cBONCTBA, IPU3HAKH,
MIOCTPOECHUSA yroii. [lousatue o 'MT, npuMmeHenue B 3aj1a4ax. CTPOUTH YEPTEKHU.
(14 ) buccektpuca u cepeuHHBIN IEPIEHAUKYIISIP KakK HccnenoBaTh, B TOM YUCIIE UCIIOJIB3YS IU(POBHIE PECYPCHI:

TCOMETPUICCKHUC MCCTA TOYCK.

OKp}/)KHOCTb, OIMIMCAaHHAs OKOJIO TPECYT'OJIbHUKA.
Brmcannas B TPEYTOJIbHUK OKPYIKHOCTD.
HpOCTGﬁI.HHG 3ala41 Ha IIOCTPOCHUC

OKPYXHOCTb, BIMCAHHYIO B yI0JI; IEHTP OKPYXHOCTH, BIMCAHHON
B YI'0JI; PABEHCTBO OTPE3KOB KACATEIIbHBIX.

Ncnons3oBate MeTon 'MT g nokazarenbcTBa TEOPEM O
nepeceuyeHNH OMCCEKTPUC YIIIOB TPEYTOJIbHUKA U CepPEeIMHHBIX
MEePIECHINKYJISIPOB K CTOPOHAM TpEeyroJbHUKa ¢ momoibio ['MT.
OBnaneBaTb NOHATUSIMH BIMCAHHON M OTUCAHHON OKPY>KHOCTEH
TPEYTroJbHUKA, HAXOAUTh LIEHTPBI ATUX OKPYXKHOCTEH.

Pemate OCHOBHBIC 3a7a4M Ha IOCTPOEHUE: yIjla, PaBHOTO
JTAHHOMY; CEpEIMHHOI0 NEPIEHAUKYJIIIpa JaHHOTO OTPE3KA;
IPSIMOM, IPOXOASILEH Yepe3 JaHHYI0 TOUKY U
NEepIEHANKYISIPHOIN TaHHOH MPsIMO; OMCCEKTPUCHI TAHHOTO
yrja; TPEyroJbHUKOB IO PA3JIMUHBIM DJIEMEHTAM.
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Ha3zBanune Temsbl
KoanyecTBo uacos

OcHOBHOe coepKkaHue

OcHOBHBIE BU/IbI 1€ATEJIBLHOCTH 00Yy4ar0muxcst

3HAKOMUTBCS C UICTOPUEN Pa3BUTHS T€OMETPUU

[ToBTOpeHwue, [ToBTOpeHue u 0600IIeHIEe OCHOBHBIX TOHSITHIA U Pemats 3a1auu Ha MOBTOpPEHUE, UILUTIOCTPUPYIOIINE CBSI3U MEXTY
000011IeHIE 3HAHUI METOIOB Kypca 7 Kjacca Pa3IMYHBIMH YaCTAMH Kypca

(4 1)

8 knacc 68 uacos

Ha3Banune TeMbI
KoanuecTBo 4yacon

OcHoBHOe coepxkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAKOIIUXCS

YeTbIpeXyronbHUKI
(12 v)

[TapatenorpaMM, ero NpU3HAKUA U CBOMCTBA.
YacTHble cityyaun apajuieaorpaMMoB
(IpsAMOYTONTBHUK, POMO, KBaJIpaT), UX MPU3HAKH U
cBoiicTBa. Tpanenus. PaBHOOOKast 1 IpsMOYTOJIbHAsS
Tpaneuuy.

Y aBoenue menuansl. LleHTpanbHas cCuMMeETpus

N300pakaTh 1 HAXOIUTh HA YepTEkKax
YETBIPEXYTOJIbHUKH PA3HBIX BUIOB U UX DJIEMEHTHI.
DopMyaMpPOBaTh ONPEACICHU: TIAPaAJLIEIOrPAMMA,
IpSIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneluy,
PaBHOOOKOH Tpanenuu, IpsIMOYTrOJIbHOM TparnenuHu.
JloKka3bIBaTh U UCIIOJIB30BATH IIPU PELICHUU 33024
IIPU3HAKU U CBOWCTBA: apauiesiorpamma,
IPSIMOYTOJIbHUKA, poMOa, KBapaTa, Tpaleluy,
PaBHOOOKOI Tpaneruu, MpsIMOyroJIbHOM Tpanenuy.
[IpuMeHATh METO YABOCHUS MEANAHBI TPEYTOJIbHUKA.
Hcnonb3oBaTh 1H(POBBIE PECYPCHI IS UCCIEIOBAHUS
CBOWCTB M3y4aeMbIX (UTYP.

3HAKOMUTBHCS C UICTOPUEH Pa3BUTHUS T€OMETPUU

Teopema darneca u Teopema o
IMPOMNOPLUHUOHAIBHBIX OTPE3KAX,
M01I00HBIE TPEYTOJIBHUKU

(15 u)

Teopema ®aneca u TeopeMa 0 IPOMOPIUOHATBHBIX
OTpe3Kax.

Cpenusisg AMHUS TPEYTrOJIbHUKA.

Tpaneuus, e€ cpenHss TUHUSL.
[IponopuyoHabHBIE OTPE3KH, IOCTPOEHUE
YETBEPTOr0 NPONOPLIUOHAIBHOTO OTPE3KA.
CBoiicTBa LIEHTPa MacC B TPEYTOJIbHUKE.
[TonoGHbIe TpeyronbHuKU. Tpu npu3HaKa mogoous
TPEYrOJIbHUKOB.

[IpakTHyeckoe NpUMeHEeHne

[IpoBOAUTH MOCTPOEHHUS C TOMOLIBIO LIUPKYJIIS U

JIMHEHNKY C UCToJIb30BaHKe Teopembl dasneca U TEOpEeMBbI 0
IIPONOPLMOHAIIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MIPONOPLUMOHAIBHBINA OTPE30K.

[IpoBoaNTH NOKA3aTENBCTBO TOIO, YTO MEIUAHBI
TPEYTOJIbHUKA [1EPECEKAIOTCS B OJTHOM TOUKE, U HAXOIUTh
CBA3b C IEHTPOM MACC, HAXOJIUTh OTHOLLIEHHE, B KOTOPOM
MeUaHbl AENATCS TOUKOM UX MepeceyeHUs.

Haxoautb mogo6HbIe TPEYroJbHUKH Ha TOTOBBIX
yeprexax ¢ yKa3aHHEeM COOTBETCTBYIOIINX MPU3HAKOB
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noo0usl.

Pemars 3a1auu Ha TO100HBIE TPEYTOIBHUKH C TIOMOLIBIO
CaMOCTOSITEIIFHOTO MIOCTPOCHUS YSPTEIKEH U HAXOXKICHUS
HOJ00HBIX TPEYrOJILHUKOB.

[TpoBOANTH AOKA3aTEIBCTBA C UCIIOIb30BAHHEM
MIPU3HAKOB TTOA00MS.

Jloka3bIBaTh TPH MPU3HAKA TO100HS TPEYTOJIbHUKOB.
[TpuMEeHSATh MOJTY4YCHHBIC 3HAHUS [IPU PEIICHUN
TeOMETPUYECKUX U MPAKTUIECKUX 3a/1aY.

3HAaKOMHUTHCS C UCTOPUECH PA3BUTHS T€OMETPUH

ITmomane.

Haxoxxnenne niomaaei
TPEYrOJIbHUKOB U
MHOTOYTOJIBHBIX (DUTYD.
[Tnomaau mogoOHBIX GUTyp
(14 q9)

[Tonsitue 006 001IEH TEOPUH TUIOIIA/IH.

DopMyITBI 1)1 MIIOMIAAN TPEYTOIbHHKA,
napasienorpamma. OTHOIIIEHUE TITOMIAeH
TPEYroJIbHUKOB C OOIIMM OCHOBAaHUEM WJIN 00LIEH
BBICOTOM.

Brruncnenue miomaaei cioxHbx Guryp uepes
pa3z0OueHue Ha 4acTH U JOCTPOEHHUE.

[Tnomanu ¢uryp Ha KiIeTyaToi Gymare.

[Tnomanu nonoOHeIX Guryp. Beraucinenue miomamei.
3aiayu ¢ MpakTUYECKUM cojiepxkaHuem. Pemenue
3a/1a4 ¢ MOMOLIbI0 METOJ]a BCIIOMOIaTE€IbHON
IO

OgnazneBaTh NEPBUYHBIMU MIPEACTABICHUSMU 00 001IeH
TEOPHH TUIOIAAH (Mepsl), pOopMyTHUpOBaTH CBOICTBA
IUTIOIIA/IH, BBISICHATh UX HAIJIAHBINA CMBICII.

BbIBOIUTE (hOopMYITHI IIJIONIA N MTapajuiesiorpamma,
TPEyroJibHHUKA, TPANEUH U3 (POPMYJIbI TUIOINAIH
MPsIMOYTOJIbHHKA (KBaApaTa).

BbIBOIUTE (hOpMYIIBI TUTOMIAIH BEITYKIIOTO
YeThIPEXYrOJIbHUKA YePe3 TUArOHAIN U YroJl MEXIy
HUMH.

Haxonuts momanu Guryp, n300paxEHHBIX Ha
KJIeT4aTol Oymare, UCIIOJIb30BaTh pa30HMEHUE HA YaCTH U
JOCTPOCHHE.

Pa36uparh npuMepbl HCTIOIB30BAHMS BCIIOMOTATEIBLHOM
TUTOINAM JUIS PELICHHUs T€OMETPHUECKUX 3a/1au.
Haxonuth mmomiaamu mogoOHbIX GUryp.

Bbrauciarte miomnaam pa3imyHbIX MHOTOYTOJIBHBIX
¢buryp.

Pemrate 3a1aum Ha TUTOMIA/IB C TPAKTHYECKUM
COJIepKAHUEM

Teopema [Tudaropa u Hauana
TPUTOHOMETPUU
(10 4)

Teopema IIudaropa, e¢ 10Ka3aTenbCTBO U
npumenenne. ObpatHas reopema [Iudaropa.
OmnpeeneHre TPUTOHOMETPHUECKUX (PYHKIIUH
OCTPOTO yria, TPUrOHOMETPUUYECKHUE COOTHOIICHHUS B

JlokassiBath Teopemy Iludaropa, ncronp3oBats e¢ B
MPAKTUYCCKUX BBIYUCIICHUAX.

dopMynTUpoOBaTh ONPEACTICHHUS TPUTOHOMETPUICCKIX
(GYHKIMI OCTPOTO yriia, NpoBEPsSTh UX KOPPEKTHOCTb.
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MPSIMOYTOJIBHOM TpeyroyibHuke. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKICCTBO.

CoOTHOIIIEHUST MEXIY CTOPOHAMU B MPSIMOYTOJIBHBIX
TpeyronbHuKax ¢ yriaamu B 45; 30 u 60 rpyaycos.

BbIBOIUTH TPUTOHOMETPUYECKUE COOTHOIICHHUS B
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccnenoBaTh COOTHOIICHHS MEXITY CTOPOHAMU B
MPSMOYTOJIbHBIX TPEYTOJbHUKAX ¢ yriaaMu B 45°; 30° u
60°.

Hcnons3zoBaTh (hOpMyIbl MPUBEIECHUS 1 OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO JJIsI HAXOXKACHUS
COOTHOULIEHUHN MEXIY TPUTOHOMETPUYECKUMHU
(GYHKIUSMU pa3IAYHBIX OCTPBIX YIIIOB.

[TpuMeHATH MoNydYeHHbIe 3HAHUS U YMEHHUS IPU PELICHUH
MPaKTUYECKUX 3a/1a4.

3HAKOMUTBHCS C UICTOPUEN Pa3BUTHUS T€OMETPUU

VYriel B okpyx’HOCTU. Brimcanuwie
Y OMMCAHHBIE YETHIPEXYT OJIbHUKHU.
KacatenbHble K OKPY>KHOCTH.
Kacanue okpyxHocreit

(13 9)

BrincaHHbIe 1 IEHTpPaIbHBIE YIJIbI, YTOJI MEXIY
KacaTeJIbHOW B XOPJIOM.

VYTiel MEXKAY XOpJAaMU U CEKYIIUMH.

BrincaHHble M ONIMCaHHbBIE YETHIPEXYTOJIbHUKH, UX
IIPU3HAKYU U CBOMCTBA. [[pMeHeHne 3TuX CBOMCTB
IIPY PELICHUN T€OMETPUYECKUX 3a/1au.

B3aumHoOe pacnonoxeHue JByX OKpPYKHOCTEH.
Kacanue okpyxHocTe

DOopMyIMpPOBaTH OCHOBHBIE ONPEICIICHNUS, CBA3AHHBIC C
yriamH B Kpyre (BIIUCAaHHBIA yroJi, IEeHTPaIbHbIN YTro).
HaxoauTs BrMCaHHBIE YITIbI, ONMPAOLIUECS HA OAHY
ZYT'y, BBIYUCIIATH YTIIbI C TOMOLIBIO TEOPEMBI O
BIIMCAHHBIX yIJIaX, TEOPEMBI O BIUCAHHOM
YETBIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPAJIBHOM YTJIE.
HccnenoBaTh, B TOM UUCIIE C TIOMOLIBIO HU(PPOBBIX
pECYpCOB, BIIUCAHHBIE U OIIMCAHHbBIE YETHIPEX YT OJIbHUKH,
BBIBOJIUTB UX CBOMCTBA U IPU3HAKH.

Hcrnonb30BaTh 3TU CBOMCTBA U IIPU3HAKU IIPU PELICHUU
3a1a4y

[ToBTOpeHME, 0000MICHNE 3HAHMIA
(4 9)

[ToBTOpEHNE OCHOBHBIX MOHSATUH U METO/IOB KYPCOB /
u 8 KaccoB, 0000IIeHNEe 3HAHNN

Pemrate 3a1aun Ha NOBTOPEHNUE, UILTIOCTPUPYIOILUE CBSI3U
MEX/1y pa3IM4HbIMH YacTsIMU Kypca

9 kiace 68 yacos

HaszBanue Tembl
KoaunuecTBo 4yacos

OcHOBHOe coepkaHue

OcHOBHBIE BUbI 1€ATEILHOCTH 00Y4aI0IIUXCS

Tpuronomerpus.
Teopembl KOCUHYCOB U

OmnpeneneHue TPUTOHOMETPHUUECKUX () YHKITHNA
yrioB ot 0 1o 180 rpamycos.

DopMynHpPOBaAThH OMPEICTICHIS] TPUTOHOMETPUUECKUX (PYHKIIUN
TYIBIX U TPSMBIX YTJIOB.
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CHUHYCOB.
Pelienue TpeyrojibHUKOB

(16 u)

KocuHyc 1 crHYC psIMOTO | TyIoro yria. Teopema
kocuHycoB. (O000IIeHHAs ) TEOpeMa CUHYCOB (C
paarycoM OMHMCAHHON OKpYKHOCTH). Haxoxnenue
JUTMH CTOPOH M BEJTMYUH YTJIOB TPEYTrOJIHLHUKOB.
dopmyna oAy TpEyrojabHUKA Yepes3 ABe
CTOPOHBI U YroJl Mexay HuMu. Popmyna TUIoma
YeTHIPEXYTOJIbHUKA Yepe3 ero JUaroHaN | Yroil
MCKY HUMMU.

HpaKTI/I‘-IeCKOG IMPUMCHCHHUEC NOKAa3aHHBIX TCOPEM

BriBoauTh TEOpEMY KOCUHYCOB M TEOPEMY CUHYCOB (C painycoM
OTHCAaHHOW OKPY>KHOCTH).

Pemath TpeyroiabHUKH.

Pemath mpakTHueckue 3a1a4u, CBOASIINECS K HAX0XKIECHUIO
Pa3JIMYHBIX AJIEMEHTOB TPEYTOJIbHUKA

[TpeoGpa3oBanue
noao0us. Merpuieckue
COOTHOIICHUS B

[TousiTie o npeobpazoBaHUU MOJO0US.
COOTBETCTBEHHBIE JIIEMEHTHI TOAOOHBIX PUTYD.
Teopema o mpousBeeHNH OTPE3KOB XOPJI, TEOpEMa

OcBauBaTh NOHATHE IPEOOPa30BAHUS TOJOOMS.
HccenenoBaTh OTHOLIEHUE JIMHEHHBIX JIEMEHTOB (QUTYp TIPU
npeoOpazoBannu nogodus. Haxoauts npumepst monodus B

OKPY>KHOCTH 0 MIPOU3BEACHNUHU OTPE3KOB CEKYIINX, TeoOpemMa O OKpy’Karolien 1elCTBUTEITbHOCTH.
(10 u) KBaJipate KacateslbHOU. [I[puMeHeHne B pereHnu BbIBOAUTE METPUUYECKUE COOTHOIIEHUS MEXKAY OTPE3KAMH XOPJ,
r€OMETPUUECKHX 3a/1a4 CEKYILUX U KaCaTEJIbHBIX C UCIIOJIb30BAHUEM BIIMCAHHBIX YIJIOB U
M10JI00HBIX TPEYTOJIbHUKOB.
Bektopsl Omnpenenenne BEKTOPOB, CI0KEHUE U PA3HOCTh Mcnionb30BaTh BEKTOPBI KaK HAaIPaBJICHHBIE OTPE3KH, HCCIIE10BaTh
(12 4) BEKTOPOB, YMHOKEHHE BEKTOPA HA YHCIIO. reoMeTpuuecKkuii (mepeMenienre) u GuU3ndeckuii (Cuia) CMbICIBI

DU3NYECKUN U TEOMETPUUECKUN CMBICII BEKTOPOB.
Paznoxxenue BekTopa 1o AByM HEKOJUIMHEAPHBIM
BekTopaM. KoopauHatsl BekTopa.

CxkansipHO€ MPOU3BEICHUE BEKTOPOB, €TI0
MIPUMEHEHHUE Il HAXOKICHUS JUIMH U YIJIOB.
Pemenue 3aga4 ¢ moMOIIBIO BEKTOPOB.
[IpuMeHeHre BEKTOPOB ISl PELICHUS 3a]1a4
KWHEMaTHKU U MEXaHUKH

BEKTOPOB.
3HATh ONPEIEIICHNUs CyMMbI U Pa3HOCTH BEKTOPOB, YMHOKCHUS
BEKTOpPA Ha YKCJII0, UCCIIEI0BAaTh T€OMETPUUECKUI U (PHU3HMUECKUii
CMBICJIBI 3THX OIIEPALUH.

Pematp reoMerprueckue 3ajauu ¢ UCIOJIB30BAHUEM BEKTOPOB.
PacknanpiBaTh BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Hcrnonb30BaTh CKAIPHOE IIPOU3BEACHUE BEKTOPOB, BBIBOJUTH €I0
OCHOBHBIE CBOMCTBA.

Beruuciate cyMMy, pasHOCTb U CKAIAPHOE IIPOU3BEICHUE BEKTOPOB
B KOOpJHMHATAX.

[IpuMeHATH CKAIIPHOE IPOU3BEICHUE [IUIsl HAXOXKIACHUS JUIMH U
YIJIOB

I[eKapTOBBI KOOpAUHATHI

Ha IUIOCKOCTH
(C))

JlexapTOBbI KOOPIMHATHI TOUEK HA TUIOCKOCTH.
YpaBHeHue npsiMoit. YTioBoi kodppuimenr,
TAHTEHC yTrila HaKJIOHA, MapajuieiIbHbIC U

OcBauBaTh MOHATHE NPSIMOYTOJIBHOW CUCTEMBI KOOPJUHAT,
JI€KapTOBBIX KOOPJMHAT TOUKH.
BbIBoaUTE ypaBHEHHE MPSIMON M OKPY>KHOCTH. BBIIEISATH MOTHBII
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MEePIEHIUKYIISIPHBIE TIPSIMBIE.
VYpaBHenue okpyxHocTH. Haxoxienue koopauHaT
TOYEK MEPECECUCHUS] OKPYKHOCTH U MPSIMOHU.
MeTo KOOpAMHAT IPU PEIICHUU T€OMETPUIECKUX
3azad.

Hcnonp3oBanue MCTOJa KOOpJUHAT B
MPAKTUYECKHX 3a7ja4ax

KBaJIpaT JJIsl HAaXOKACHUS [ICHTPa U paJnyca OKPYKHOCTH TIO €€
YPaBHEHHIO.

Pemrate 3a1aun Ha HAXOXK/IEHUE TOUEK MIEpEeCeUeHUs! MPSIMbIX U
OKPYKHOCTEH C TIOMOIIBI0 METO/Ia KOOP/IMHAT.

Hcmionb30BaTh CBOMCTBA YrIIOBOT0 KO3 PHUIMEHTA MPSIMOI TIPH
peleHNH 3aj1a4, JUIsl ONPEIEICHUs PACTION0KEHUS TPSIMOH.
[TprMeHsATh KOOPAMHATHI IPH PEIICHUN T€OMETPHUYECKUX U
MPAKTUYCCKUX 3aJia4, AJId IMOCTPOCHUA MATCMATUUCCKUX MOI[CJ'Ief/'I
peanbHbIX 3a/1a4 («METO/ KOOPAUHATY).

[Tomb30BaThes TSI MOCTPOCHUS U UCCIIEAOBAHNH IU(PPOBBIMU
pecypcamu.

3HAKOMUTBHCS C UICTOPUEN Pa3BUTHUS T€OMETPUU

[TpaBuiibHBIE
MHOTOYTOJIbHUKH.
JnHa OKpYXKHOCTU U
IUIOMIA/Ib KpyTa.
Brrancnenune miomanen
(8 w)

IIpaBUIIbHBIE MHOTOYTOJIBHUKH, BEIYUCIEHUE UX
JJIEMEHTOB. UHCIIO T U JIMHA OKPYKHOCTH. [lyinHa
JyTU OKPYKHOCTH. PaguanHas mMepa yria.
[Tnomanb Kpyra v ero 3J€MeHTOB (CEKTopa U
cerMeHTa). Beraucnenue miomianei guryp,
BKJIFOYAIOLIUX 3JIEMEHTHI Kpyra

dopMynHpoBaTh ONpeieNieHUe MPABUIBHBIX MHOTOYTOJIbHUKOB,
HaXOJIUTh UX DIIEMEHTHI.

[Tonb30BaThCA MOHATUEM JITTUHBI OKPYKHOCTH, BBEICHHBIM C
MTOMOUIbIO MPABUIBHBIX MHOTOYTOJILHUKOB, ONPEAEIISATh YUCTIO T,
JUTMHY TYTH U paJUaHHYIO MEpY yTJa.

[IpoBoUTh Mepexo/1 OT paJuaHHON MEPHI yIriia K T'palyCHOU U
Hao00OpOT.

Onpenensars MI0Ialb Kpyra.

BreiBoauth hopMybl (B rpalyCHON U paAaHHON Mepe) A AJTUH
IyT, TJIOLIa/Ie CEKTOPOB U CETMEHTOB.

Boruucisats miiomaan Guryp, BKIFOYAIOMIUX SJIEMEHThI
OKPYKHOCTH (Kpyra).

HaxoauTe mmoniaau B 3aaa4yax peaqbHOU KU3HU

JIBHKEHUS IIIIOCKOCTH
(6 )

[lonATHE O NBUKEHUH ITIOCKOCTH.
[TapannenpHbIi IEPEHOC, TOBOPOT U CUMMETPHUSL.
Ocu ¥ LEeHTpbl CUMMETPUHU.

[IpocTeiimye npUuMeHeHus B pelIeHUH 3a/1a4

Pa30Oupath npumMepbl, HIUTFOCTPUPYIOIINE TOHSATHS IBIKEHUS,
LIEHTPOB M OCEl CUMMETPHH.

DopMyIMpoBaTh ONPEAEIICHUS TapaJIJIENIbHOTO NIEPEHOCa,
MMOBOPOTA U OCEBOM cUMMETpHH. BBIBOIUTH UX CBOMCTBA, HAXOAUTh
HCIMOABUXXHBIC TOUYKH.

HaxoauTth HeHTpsl M OCU CUMMETPUI MPOCTeHITUX HUryp.
[TpuMeHaTh napasieNbHbIM NEPEHOC U CUMMETPHIO NP PEIICHUN
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reOMETPUUYECKHX 3a/1a4 (pa30uparh MPUMEPHI).
Hcnonp30BaTh A1 HOCTPOEHUS U UCCIIEI0BaHUIN IU(POBBIE

pecypcsl

[ToBTOpenwue, 060061IeHNE,
CUCTEMATHU3ALM 3HAHUI2
(7 9)

[ToBTOpEHNE OCHOBHBIX MMOHATUI U METOJ 0B KYpCOB
7—9 k1accoB, 0000IIIEHHE U CUCTEMATH3ALIH
3HAHUM.

[pocreiimme reomeTpuyeckue GUrypsl u ux
cBoiicTBa. MI3MepeHne reoMeTpuuecKux BEJIMUUH.
TpeyronbHUKH.

[lapannenbHble U EPIICHIUKYISIPHBIE MIPSMBbIE.
OKpyXHOCTB U KpyT. [ 'eoMeTpruuecKkrne nocTpoeHusl.
VYriabl B OKpYKHOCTH. BriicaHHBIE M ONTMCAaHHbBIE
OKPY>KHOCTH MHOTOYToJIbHUKOB [Ipsimas u
OKPY’KHOCTb.

YeTbIpexyrolbHUKU. Brincanubie u onucaHHbIe
YETHIPEXYTOJIbHUKHU.

Teopema [udaropa u Hauana TPUTOHOMETPHH.
Pemrenue o01mux TpeyroJbHUKOB.

[IpaBuIBHBIE MHOTOYTOJIBHUKH.

[IpeoOpazoBanus miockoctu. [[Bmwkenus. [Tonooue.
CummMmertpus.

IImomanpe. Beraucienne mioniaaen.

[Tnomaau nomoOHBIX GuUryp.

JlekapToBbI KOOPAMHATHI HA MJIOCKOCTH.

BexTopsl Ha TI10CKOCTH

OnepupoBath NOHATHAMH: GUTYPA, TOUKA, IPSIMAst, YT O,
MHOTOYTOJIbHUK, paBHOOEIPEHHBIN 1 PABHOCTOPOHHUI
TPEYTrOJIbHUKH, IPSIMOYTOJIBHBIN TPEYrOJIbHUK, MEINAHa,
OWCCeKTprca U BEICOTA TPEYTOJIbHUKA, TTApaJlIeIorpaMM, poMO,
MPSIMOYTOJIbHUK, KBaIpaT, TPANelys; OKPY>KHOCTb, Kaca-

TeNbHAs;, PABEHCTBO U Mogo0ue (puryp, TpeyrojJbHUKOB,;
[apauIeIbHOCTD U NEPIEHAUKYIAPHOCTD IPSIMBIX, YTOJI MEXIY
MPSIMBIMU, CAMMETPHSI OTHOCUTENFHO TOUKH U MIPSIMOM; JUIMHA,
paccTosiHHe, BEIMYMHA YTJIa, IUIOMIAh, [IEPUMETP.

Hcnonb30BaTh GOPMYIIBL: IEPUMETPA U TUIOLIAAN
MHOTOYTOJILHUKOB, TMHBI OKPY>KHOCTH U TUIOIIAIU Kpyra, o0bemMa
MIPSIMOYTOJTBHOTO TIapaJUIeIICITUTIC/IA.

OHGpI/IpOBaTB MOHATHUAMU: IPAMOYTOJIbHAA CUCTEMA KOOPAHWHAT,
BEKTOD; UCIIOJIb30BATh AT MOHITHS JUISI TPEICTABICHUS TaHHBIX U
peuicHusd 3a4a4, B TOM YUCJIC U3 IPYTrUux yLIe6HI)IX npeamMcTOB.
Pematp 3a1aun Ha TOBTOPEHHE OCHOBHBIX TIOHATUHN, HIUTFOCTPAIIUIO
CBsI3€M MEXIy pa3InYHBIMU YacTIMHU Kypca. BeibupaTts meton st
pelIeHUs 3a1auH.

Penrate 3aga4yy U3 MOBCEIHEBHOM YKU3HU
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[TPUMEPHAA PABOYA{A ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7 - 9 KJTACCBI
HEJIM UBYYEHHUA YHEBHOI'O KYPCA

B coBpemeHHOM HM(POBOM MHpE BEPOSTHOCTh M CTATUCTHKA MPUOOPETAIOT BCE OOIBIIYIO
3HAYMMOCTb, KaK C TOYKHM 3pPEHHS NPAKTUYECKUX TPHIOKEHHWH, TaK M HX pPOJIM B OOpa3OBaHMH,
HEOOXOMMOM KaXJIOMY 4YeloBeKy. Bo3spacraer uucio mnpodeccuii, mpu OBIAJEHUH KOTOPHIMU
TpeOyeTcst xopomasi 0a3oBasi MOATOTOBKAa B 00JacTH BEPOSTHOCTH M CTATUCTHKH, Takas MOJArOTOBKA
Ba)KHA JIJIS IPOJIOJKEHUST 00pa30BaHUs U ISl YCIIEITHOM NMPO(heCCHOHANTBHOM Kaphephl.

Kaxxnp1ii 4enoBek MOCTOSIHHO MPUHUMAET PEIICHUS Ha OCHOBE MMEIOIIUXCS y HETO JaHHBIX. A
JUis  0OOOCHOBAaHHOTO TMPHUHATHS pEIIEHHs B YCIOBUSAX HEAOCTaTKa WJIM H30bITKa WHPOpPMALUU
HE00XO0IMMO B TOM YHCIIE XOPOIIO CHOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIILIICHHE.

NMenHO moOATOMY OCTPO BCTajga HEOOXOAUMOCTh copMupoBaTh y  0OyJaromuxcs
(YHKIMOHATBHYIO TPAaMOTHOCTh, BKJIIOYAIONIYI0 B ce0s B KayecTBE HEOTHEMIIEMOW COCTaBIISIOIIEH
YMEHHE BOCIPHHHMMATh U KPUTUYECKU aHAIM3UPOBATh MH(OPMAIHIO, MPEACTABICHHYIO B Pa3IUYHBIX
dbopMax, MOHUMATh BEPOSTHOCTHBIA XapakTe€p MHOTHMX pealbHbIX IPOLECCOB U 3aBHCUMOCTEH,
IPOU3BOJIUTH MPOCTEUIINE BEPOSITHOCTHBIE PAacyYeThl. 3HAKOMCTBO C OCHOBHBIMM HpPHUHIMIAMU cOopa,
aHaJvM3a ¥ MPeJCTaBICHMs JaHHBIX M3 Pa3IUYHBbIX cep >KU3HU OOIIecTBa M roCyAapcTBa MPHOOIIAET
oOydaromuxcst K OOILIECTBEHHBIM HHTepecaM. l3yueHue OCHOB KOMOMHATOPUKHM Pa3BUBACT HABBIKU
opraHu3anuu mepedopa M TMOJACYCTa 4YKMCIa BAapUAHTOB, B TOM YHCJIE, B MPHUKIATHBIX 3a7adax.
3HAKOMCTBO C OCHOBaMH TeopHuH Tpad)oB CO3AaCT MareMaTH4eckuil (yHIaMeHT st (GOPMUPOBAHUS
KOMIIETEHIIMM B 00siacTu MHPOPMATUKU U HUPPOBbIX TexHonoruil. [lomumo 3TOro, mpu HU3y4eHUU
CTaTUCTHKH U BEPOSTHOCTH OOOTAIIAIOTCS MPEACTABICHUS YUALIUXCS O COBPEMEHHOM KapTHHE MHpa U
METOJIaX €ro HccieloBaHus, (GOpMUPYETCs MOHUMAHHE POJIM CTATHUCTHKH KaK MCTOYHHKA COLIMAIBHO
3HaYUMOM NH(OPMALINY U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTCTBHM C JaHHBIMU LIETSIMU B CTPYKTYpPE MpOrpaMMbl ydeOHOTO Kypca «BeposiTHOCTh U
CTaTHCTHUKA» OCHOBHOM IIKOJIbI BBIJIEIECHBI CIEAYIOIINE COAEpPKATeIbHO-METOINYECKUE JTUHHUH:
«IpencraBieHre  JAaHHBIX W ONMCATENIbHAsl  CTATUCTUKA»;  «BeposTHOCTBY;  «DJIE€MEHThI
KOMOWHATOPHUKNY; «BBeneHne B TeOpuio rpadoy.

Conepxxanne nunuu «lIpencraBieHne JaHHBIX M ONMUCATEIbHAs CTATHCTHKA» CIYKUT OCHOBOM
Uist OPMUPOBAaHUS HAaBBIKOB padOThI ¢ WMH(pOpMalUel: OT YTEHHS M UHTepIpeTaluu HHPOpMAaIiH,
MpeACTaBICHHON B TaOJIMIIaX, HA JUarpaMMax U rpadukax 10 coopa, MpeICTaBICHUS U aHAJIA3a JaHHBIX
C WCIIONBH30BAHMEM CTATUCTHUECKHUX XAapaKTEPUCTHUK CPEIHUX W paccewBaHus. PaboTas ¢ JMaHHBIMH,
oOydaromiuecss ydaTcsi CUMTHIBATh M HWHTEPIPETUPOBATH JlaHHBIC, BBIABUTATh, APTyMEHTHUPOBATH H
KPUTHKOBAaTh MPOCTEHUIINE TUIIOTE3bl, Pa3MbIIUIATh HaJ (aKkTOpaMu, BbI3bIBAIOIIUMU U3MEHYUBOCTD, U
OLICHUBATh UX BJIMSHUE HA pACCMATPUBAEMbIEC BEJIMUMHBI U MPOILIECCHI.

HNHTYUTHUBHOE MpENCTABICHUE O CIy4YallHOM M3MEHYMBOCTH, UCCIIEAOBAHUE 3aKOHOMEPHOCTEN U
TEHJCHUM CTAHOBUTCS MOTUBHUPYIOLIEH OCHOBOM JUISI M3Y4YEHUsS TEOPUHM BEPOSTHOCTEW. bouibioe
3HaUEHUE 3[1eChb MMEIOT NPAKTHUUYECKUE 3aJaHHsA, B YACTHOCTH OMNbBITBI C  KJIACCHYECKUMU
BEPOSITHOCTHBIMU MOJEIISIMU.

[lonsiTue BepOSATHOCTH BBOJUTCS KaK Mepa MpaBaoNoAoOus ciaydaiHoro coObitus. Ilpu
U3Yy4EHHH Kypca 00ydaroluecss 3HAaKOMATCS ¢ MPOCTEUIIMMU METOJAMU BBIUYMCIIEHUS] BEPOSITHOCTEH B
CIy4alHBIX JKCIIEPUMEHTAaX C PABHOBO3MOXKHBIMH 3JEMEHTAPHBIMM HCXOJAMH, BEpPOSTHOCTHBIMU
3aKOHaMH, TO3BOJISIOLUIMMH CTaBUTh M pEIIaTh 0ojiee CIOKHBIE 3a1aud. B Kypc BXOAAT HadalbHBIC
MIPEACTABICHUS O CIy4YalHbIX BEIMYMHAX U UX YHCIOBBIX XapAaKTEPUCTUKAX.

Takxe B pamkKax 3TOro Kypca OCYILECTBJISETCS 3HAKOMCTBO OOYYarOIIMXCS C MHOKECTBAMU U
OCHOBHBIMM OIl€palsIMU HaJl MHO>KECTBaMHU, pacCMaTPUBAIOTCS MPUMEPbl PUMEHEHUS ISl PELLIECHUS
3a/1ay, a TaK)Ke UCIOJIb30BaHMUs B APYTUX MATEMATUYECKUX Kypcax U y4eOHBIX MpeIMeTax.



MECTO YYEGHOI'O KYPCA B YYEBHOM IIJIAHE

B 7—9 kiaccax m3yuaetcsi Kypc «BeposSTHOCTh W CTAaTHCTHKA», B KOTOPBIA BXOJAT pa3eibl:
«[IpeacraBneHne  JaHHBIX U OMHUCATeNbHAs  CTAaTUCTHKaA»,  «BeposTHOCTB»;  «DIEMEHTHI
KOMOWHATOPHUKNY; «BBeneHne B TeOpUIo rpadoy.

Ha n3ydenue naHHoro Kypca oTBOIUT 1 yueOHBIM 4ac B HEAENIO BCero 3a rojx — 34 vaca, BCEro
102 y4eOHBIX Yaca 3a BECbh MepuoJI 00yICHUSI.

COZAEPXXAHUME YYEBHOTI'O KYPCA (ITO T'OZAAM OBYYEHHUA)

1 Knacc

[IpencraBnenue NaHHBIX B BUJE TaONHUL, Auarpamm, rpaukoB. 3anoidHEHUE TaONuL, YTeHUE U
MIOCTPOCHHUE JauarpaMM (CTOJIOMKOBBIX (CTOJIOYATBIX) M KPYroBbiX). UTeHue rpadukoB peanbHBIX
nporeccoB. M3Bneyenne uHpopMalMu M3 AMArpaMM M TaOJUI], HCIOJB30BAaHHE WM HMHTEPIIPETAIHs
JTAHHBIX.

OnucarenpHas CTaTHCTHKA: cpeaHee apudMeTHdeckoe, MeauaHa, pa3Max, HaumOoJIbllee W
HaMMEHbIIIee 3HAaUeHUsI Habopa YMCIOBBIX JaHHBIX. [IpuMepsl ciy4yaiiHOM H3MEHYUBOCTH.

CrnydaliHBI DKCIIepUMEHT (OMBIT) MW CiydailHoe coOwsiTHe. BepostHocTs W 4wactota. Poib
MaJIOBEPOSITHBIX U MPAKTHUECKHU JIOCTOBEPHBIX COOBITHIA B IPUPOJE U B o01IecTBe. MoHeTa M UrpajbHas
KOCTb B TEOPUH BEPOATHOCTEM.

I'pad, BepmmnHa, pedbpo. CreneHnp BepmmHbL. Yucimo pedbep M cymMMapHas CTETCHb BEPIIHH.
[IpencraBnenue o cea3HocTH Tpada. Llenn un mukiel. Ilytu B rpadax. O6xon rpada (3inepoB myTh).
[TpencraBnenue 06 opueHTUpOBaHHOM rpade. Pemenue 3a1au ¢ momorsio rpagos.

8 kacc

[lpencraBnenne JaHHBIX B BHAE TaOMUI, JauarpamM, rpadukoB. MHOXKECTBO, 3JIEMEHT
MHOX€ECTBa, MOAMHOXeCTBO. Onepanyy HaJl MHOXKECTBaMU: O0ObEIMHEHHE, IEPECEUCHHE, JTOIOTHEHNE.
CpoiicTBa omnepauuii HaJ MHOMKECTBAMHU: IEPEMECTUTENBHOE, COYETATEIbHOE, PaCIpPEACIUTEIbHOE,
BKJIIIOYeHUs. Vcnonp3oBaHue TIpaUyecKkoro IpeJCTABICHUs] MHOMKECTB JUIl ONUCAHMUs peaslbHbIX
IIPOLIECCOB U ABJICHUH, IPU PELICHUH 3a]1a4.

N3mepenue paccenBaHus JaHHbBIX. Jlucnepcus U cTaHAApTHOE OTKJIOHEHHE YMCIOBBIX HAOOPOB.
Jnarpamma paccenBaHusl.

DneMeHTapHbIe COOBITHS CiydailHOro ombiTa. CiydaifHbie coObITHsA. BeposiTHOCTH COOBITHIL.
OnbITBl ¢ PABHOBO3MOXXHBIMM 3J€MEHTapHbIMU coObITUsMHU. CiyuaiiHblii BeIOOp. CBsA3b Mexay
MaJIOBEPOSITHBIMU U ITPAKTUYECKH TOCTOBEPHBIMU COOBITUSMHU B IPUPO/IE, OOIIECTBE U HAYKE.

JepeBo. CBoiicTBa N€PEBBEB: EANHCTBEHHOCTD IIyTH, CYLIIECTBOBAHNE BUCSYEH BEPIIMHBI, CBS3b
MEX/1y YMCJIOM BepIIMH U uucioM pedep. [IpaBmiio ymHoxkeHus. Pemenue 3aiay ¢ momoursio rpagos..
[TpotuBononoxueie coObiTus. Jlumarpamma DOiinepa. OObeAMHEHHE U IEPECEYCHHE COOBITHIA.
HecoBmecTHble coObiTuss. dopMyna cloKeHHs BeposTHOCTEH. YcCiIoBHas BeposTHOCTb. IlpaBumio
ymHoxkeHusi. HezaBucumele coObiTus. [lpencrasienne skcriepuMeHTa B BUje JiepeBa. Pemienue 3agau Ha
HaXO0XJI€HUE BEPOSATHOCTEN C IOMOILBIO IEpPEBa CIy4aiiHOIO AKCIIEPUMEHTA, AUarpaMM DUjepa.

9 kaacc

[IpencraBnenne JaHHBIX B BUAE TaOJHII, AMarpamMmm, rpaduKkoB, HHTEpIIpETalis JaHHbIX. YTeHne
U MIOCTPOEHUE TabJIUL, UarpaMM, rpa(uKoB 10 peanbHbIM JaHHBIM.

[lepectanoBku u ¢pakropuan. Coueranus u ynucio couetanuid. Tpeyronbauk [lackans. Pemenue
3a]a4 C UCIOJIb30BAHNEM KOMOMHATOPHKH.

I'eomerpuueckas BepossTHOCTb. CityyaiiHbIi BBIOOP TOUKM U3 (UTYpHI HA TUIOCKOCTH, U3 OTpE3Ka
U U3 JyTU OKPY’KHOCTH.

Hcneitanue. Yenex u Heymada. Cepust McHbITaHMKM 10 nepBoro ycmexa. Cepusi MCHBITaHUN
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bepuymiu. BeposiTHOCTH COOBITHI B cepuu ncnbiTaHUN bepHymu.

CnyyailHass BeJIMYMHA W pACIpEAeNeHHE BEpOSTHOCTEH. MaremaTHdeckoe OXHIaHue |
pucriepcus.  Ilpumepsl MaTeMaTHYecKoro OXKUIAHUSA KaK TEOPETHYECKOr0 CpPEJHEro 3HA4eHMs
BEIMYMHBI. MaTeMaTHUeCKOe OKUAAHUE U AUCIEPCUS CIIyYallHOM BEJIMYMHBI «UUCIIO YCIIEXOB B CEPUU
WCTIbITAaHUN bepHymy.

IlonsiTne o 3akoHe OonbIIMX uyucel. M3MepeHue BeposATHOCTEH ¢ momompio 4yactor. Pons u
3HAa4YeHHE 3aKOHA OOJIBLINX YHCEIl B IPUPOJIE U OOLIECTBE.

MIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTAThHI OCBOEHUSA TPUMEPHOU PABOYEM
[TPOTPAMMBI KYPCA (110 T'OZJAM OBYYEHUA)

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «BeposTHOCT, © cTaTucTHKa» B 7—9 Kiaccax
XapaKTEPU3YIOTCS CIAEAYIOIUMHU YMEHUSIMH.

7 knace

e UYurare HHPOPMALIKIO, IPEICTABICHHYIO B TaOJIUIIAX, HA JUarpaMMax; MpeCTaBIATh JaHHBIE B BUJIE
Ta0JINILL, CTPOUTH AUArpamMMbl (CTOIOUKOBBIE (CTOIOYATHIE) M KPYTOBbIE) IO MACCUBAaM 3HAYCHUIA.

e OmnuceiBaTh M WHTEPIPETUPOBATH peasibHbIE YMCIIOBBIC JaHHBIC, MPEICTaBICHHBIE B TAOMUIAX, Ha
auarpaMmmax, rpaukax.

e lcronp30BaTh AJIS ONMCAHUS JAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKHU: CpelHee apupMeTUIECKOe,
MeuaHa, HauOoJblllee U HAaMMEHbIIee 3HAaUeHUs, pa3Max.

e llMeTh mpejcTaBICHUE O CIyYaliHOW M3MEHYMBOCTH Ha MpHUMepax IeH, PU3NIECKUX BEIUYHH,
AHTPOIIOMETPUUYECKUX JIaHHBIX; UMETh MPEACTABIECHUE O CTATUCTUYECKON YCTOMUNBOCTH.

8 knacc

e Il3Bnekatp W mpeoOpa3oBbIBaTh HHGOPMAIMIO, TPEJICTABICHHYIO B BHJE TaONHWIl, IUarpamw,
rpaduKoOB; MPEACTABIATh JaHHBIC B BUJE TaOIUII, AUArpamMmm, rpauKoB.

e OmnuchlBaTh JaHHbIE C MOMOIIBI0 CTAaTUCTUYECKUX T[OKa3aTelel: CpeIHMX 3HAaYeHUH U Mep
pacceuBaHus (pa3mMax, TUCTIEPCHUS U CTAHIAPTHOE OTKIOHEHHE).

e Haxomuth 4YacTOThI YMCIOBBIX 3HAYEHHM M YAaCTOTHI COOBITHI, B TOM YHCIE MO pe3yJbTaTraMm
M3MEpEeHUil U HAOIIOICHUH.

e HaxoauTb BEpOSTHOCTHU CIIYy4alHBIX COOBITHI B OMbBITaX, 3HAsI BEPOSTHOCTH DJIEMEHTaPHBIX COOBITHIA,
B TOM YHCJIE B OTBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMHU.

e lcnonp3oBarh rpaduyueckre MOJETHU: ACPEBO CIYYaHOTO SKCIEPUMEHTa, JAHarpaMMbl Oiiepa,
YHUCJIOBAs MpsMast.

e OrnepupoBaTh NOHATHSIMHU: MHOXECTBO, IMOJMHOKECTBO; BBINOJHATH ONEPALIMU HAJ MHOXXECTBAMM:
o0BbeAMHEHNE, TTepECceUeHUe, TOTIOTHEHHUE; IEPEUUCIISITh JIEMEHThl MHOKECTB; IIPUMEHATh CBOMCTBA
MHOECTB.

e lcnonb3oBaTh TpaduyecKkoe MPEACTABICHUE MHOXECTB WM CBsI3€d MEXKIYy HHUMH JUIsl OMUCAHUS
MIPOLIECCOB U SIBJICHUI, B TOM YHCIIE TIPU PEIICHUH 3a/1a4 U3 IPYTUX YU4eOHBIX MPEAMETOB U KypCOB.

9 knacc

e li3Bnekarb U mpeoOpa3oBbIBATh MH()OPMAIMIO, MPEICTABICHHYIO B Pa3IMYHBIX HUCTOYHHKAX B BUJIEC
Tabnull, 1uarpamMm, rpauKoB; MPEACTaBIAThH JaHHBIC B BUE Ta0JUIl, AUArPaMM, Tpa(HKoB.

e Pemares 3amaun  OpraHU30BaHHBIM MepeOOpPOM BapUAHTOB, a TakK-Ke C HCIOJIb30BAHUEM
KOMOMHATOPHBIX MTPaBUJI U METOJOB.

e lcnosp30BaTh ONKCATENBHBIE XapAKTEPUCTUKH JIJII MACCUBOB YMCJIOBBIX JTAHHBIX, B TOM YHUCIIE
CPEIHME 3HAYCHUS U MEPBI PACCECUBAHU.

e HaxomuTh 94acTOThl 3HAUYEHUH U YACTOTHI COOBITHS, B TOM YHCJE TOJB3YICh pPe3yIbTaTaMu
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MIPOBEICHHBIX U3MEPEHUN 1 HAOIIOACHUH.

HaxonuTh BepOSITHOCTH CllydyallHBIX COOBITUH B HM3y4YEHHBIX OIbITaX, B TOM YHCIE B OMNBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEpHUSAX HCIBITAHUN 10 MEpBOro ycrexa, B
cepusix ucnblTaHui bepHym.

HMeTs npeacTaBiaeHue O Cy4allHOM BEJIMUMHE U O PACIIPEIEICHUN BEPOSITHOCTEM.

VimeTs npeicTaBiIeHUE O 3aKOHE OOJIBIIMX YMCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B CIIy4aiHOMN
M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YUCEIl B IIPUPOJIE U OOLIECTBE.
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TEMATHUYECKOE IIJTAHMPOBAHUE YYEEHOT' O KYPCA

7 kJiaace 34 yaca
Ha3Banue TeMbl OcHoBHOe cofiep:kaHHe XapakTepucTHKA 1eSITeJIbHOCTH 00y4aloHuXCs
KoanuectBo yacos
[IpencraBnenue [IpencraBnenne nanHbIx B Tabnunax. [Ipaktudeckue | OcBanBaTh CIOCOOBI MPEACTABICHUS CTATUCTUYECKUX JIAHHBIX U
TAHHBIX BBIUMCIICHHS 110 TAOJIMYHBIM JaHHBIM. V3BlIeYeHNe U | YUCIOBBIX MACCHBOB C MTOMOIIBIO TAOIUI] U JUATPAMM C
(7 4) WHTEpHpeTanus TaONUIHBIX TaHHBIX. [IpakTHueckas | MCIONb30BaHUEM aKTyaIbHBIX M BaXKHBIX JaHHBIX (1eMorpaduyeckue
pabota «Tabmuisy. JIAHHBIE, IPOU3BO/ICTBO IIPOMBIIIIEHHON U CEIbCKOXO035MCTBEHHON
I'paduueckoe npeacrapneHue NaHHBIX B BUC MPOIYKIMH, OOLIIECTBEHHBIE U MIPUPOJIHBIC SIBICHHUS).
KPYTOBBIX, CTOJIOMKOBBIX (CTOJIOUATHIX) nuarpaMm. | M3y4ath MeTOIbI paboThI ¢ TAOJIMYHBIMU U TpadruuecKuMu
Urenue u noctpoerne auarpamm. [Ipumepst MIPECTaBICHUSAMH JAHHBIX C TOMOIIBIO I (PPOBBIX PECYPCOB B X0/1€
neMorpauuecKux AUarpaMm. MPAKTUYECKUX padoT
[MpakTuueckas pabota «/{uarpaMmbi»
OnucarenbHas Uucnossie HaOopbl. CpenHee apupMeTHIECcKoe. OcBanBaTh MOHSTHS: YUCIOBOM HAOOP, MEpa IEHTPATLHON TCHACHITNN
CTaTUCTHKA Menuana yucioBoro Habopa. Y CTOHYHMBOCTb (Mepa LeHTpa), B TOM YHCIIE Cpe/iHee apuPpMeTHIecKoe, MeHaHa.
(8 u) Me/IMaHBl. OnuceiBaTh CTATUCTUYECKUE JAHHBIE C TIOMOIIBIO CPETHETO
[paktudeckas pabora «CpenHue 3HAUCHUS. apupMeTHIecKoro u Meauansl. Pemrates 3agaun.
HawuOonpIiee 1 HaMeHbIIee 3HAYEHUS YUCITIOBOTO N3yuaTh cBOICTBA CPEAHUX, B TOM YHUCIIE C TOMOIIBIO IIU(PPOBBIX
Habopa. Pazmax PECYPCOB, B X0JI€ MPAKTUYECKUX PadoT.
OcBanBaTh MOHATHS: HAUOOJIBIIIEE U HAUMEHBIIIEE 3HAUYCHUS YUCIOBOTO
MaccuBa, pa3max.
Pematsb 3a1aun Ha BbIOOp criocoba onmucaHust JaHHBIX B COOTBETCTBUU C
TIPUPOJION TaHHBIX U IEJIIMU UCCIICIOBAHUS
Crnyuaiinas CrnyuaitHas 13MEeHUNBOCTb (IpuMepsl). YactoTta OcBauBaTh NOHATHUSA: YaCTOTA 3HAYEHUI B MACCUBE JIaHHBIX,
U3MEHYUBOCTD 3HaueHUH B MaccuBe JaHHbBIX. [ pynnuposka. IPYNIHUPOBKA JAaHHBIX, TUCTOIPaMMa.
(6 9) I'ucrorpaMmer. CTpouThb M aHAJIM3UPOBATH TUCTOTPAMMBI, TOIOMPATH MOIXOSIIN [I1ar
IIpakTuyeckas padora «Ciay4aiiHas U3MEHUYHUBOCTbY | TPYIITUPOBKHU.
OcBauBath TpaduuecKue MpeICTaBICHUsS Pa3HbIX BUJOB CITy4aifHON
M3MEHYMBOCTH, B TOM YHCJIE C TOMOILBIO IIU(PPOBBIX PECYPCOB, B X0/1€
MIPAKTUYECKON padOThI
Beenenue B Teoputo | I'pad, Bepmuna, pedpo. [Ipencrapnenue 3amauu ¢ OcBauBath noHsTUs: rpad, BepuinHa rpada, pedpo rpada, creneHb
rpa¢os HIOMOIIBIO Tpada. (BaJICHTHOCTD BEPILIHUHBI), IIETIb U IIUKJI.
(4 49) CreneHb (BaJICHTHOCTh) BEPIIHHBI. OcBauBaTh MOHATHSA: IyTh B rpade, SHUIepoB MyTh, 00X01 rpada,
Yucno pébep u cymmapHasi cTeneHb BepuuH. Llens u | opueHTHpOoBaHHEIN rpad.




Ha3zBanune Temsbl
KoanyecTBo uacos

OcHOBHOe coep:KaHue

XapakTepuCTHUKA eATeJbHOCTH 00y YA INXCS

kL. [Iyte B rpade. [IpeacraBienne o CBI3HOCTH
rpada. O6xox rpada (iyIepoB MyTh).
[IpencraBieHne 06 OpUEHTUPOBAHHBIX Tpadax

PemaTe 3a1a4m Ha TOMCK CyMMBI CTETIEHEH BepIINH rpada, Ha TOUCK
o0xoja rpaga, Ha MOMCK IyTe B OpPUEHTUPOBAHHBIX Ipadax.
OcBauBath CIIOCOOBI PEACTABICHHS 33/1a4 U3 Kypca anreOpsl,
T€OMETPHUH, TEOPUH BEPOATHOCTEH, IPYTUX NPEIMETOB € ITIOMOIIBIO
rpa¢oB (KapTbl, CXEMBI, JJIEKTPUYECKHE LeNH, (YHKIIMOHATIbHbIE
COOTBETCTBUSI) HA IPUMEPAx

BepositHOCTB M
4acToTa CIy4aitHOrO
COOBITHS

(4 4)

Cry4aiiHbI{ OTIBIT M cIIy4aiiHOE cOOBITHE.
BepositHoCcTh M wactoTa coObiTHs. PO
MaJIOBEPOATHBIX U IPAKTUYECKH JOCTOBEPHBIX
coObITHIi B Iprpoie U B o0miecTBe. MoHeTa 1
UrpanbHasi KOCTb B TEOPUH BEPOSITHOCTEN.
[IpaxTrueckas pabora «Hactora BbIaJeHUS Opiay

OcBauBaTh MOHATHA: CIIyYalHBIN OMBIT U CIIydaiiHOE COOBITHE,
MaJIOBEPOSITHOE U IPAKTUYECKU JOCTOBEPHOE COOBITHE.

N3y4ath 3HaYUMOCTb MaJIOBEPOSITHBIX COOBITHI B IPUPOJE U OOIIECTBE
Ha BaXHBIX NIPUMEpax (aBapuH, HECUACTHBIC CIIyYaH, 3alUTa
NepcoHaNbHON MH(pOpMaLIUK, TIepeaada JaHHBIX ).

N3y4ath posb KJIAaCCUUYECKUX BEPOATHOCTHBIX MOJIeNIE (MOHETA,
urpajabHasi KOCTb) B TEOPUH BEPOSITHOCTEN.

Habmtoate 1 u3y4yaTh 4aCTOTY COOBITHI B MPOCTHIX IKCIIEPUMEHTAX, B
TOM YHCJIE C TIOMOIIBIO IU(PPOBBIX PECYPCOB, B X0/I€ MPAKTUUECKOM
paboThI

O06o06micHue,
KOHTPOJTb
(59)

[IpencraBnenue nanueix. OnucarenpHas
CTaTHCTUKA. BeposITHOCTH ciydyaliHOTO COOBITHS

[ToBTOPATH H3y4EHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.

Pematsb 3a1aun Ha npeicTaBieHUE U OMKMCAHKE JaHHBIX C TOMOUIBIO
W3Y4YEHHBIX XapaKTEPUCTHK.

OOcyxaaTh NpUMeEpkI CIyYalHBIX COOBITHH, MaJl0 BEPOSATHBIX U
MIPAKTUYECKH JOCTOBEPHBIX CIyYalHbBIX COOBITUH, X POJIU B IPUPOJE U
JKU3HU YEJIOBEKA

8 ki1ace 34 yaca

Ha3Banue reMbI
KoanuecTBo 4yacos

OcHoBHOE COoJICpKaHUE

XapaKTepMCTmca ACATCJIbHOCTH oﬁyqalomnxcn

[ToBTOpenue kypca 7
KJacca
(4 )

[IpencraBnenue nanubix. OnucaTenbHas CTaTUCTUKA.

Cryuaitnas n3MeHInBOCTh. CpelIHHEe YHCIIOBOTO HAabopa.
Cnydaitapie coObITHsA. BeposiTHoCTH 1 yacToThl. Kitaccnueckue
MOJIEJIM TEOPUH BEPOSITHOCTEH: MOHETA U UTPpajbHasi KOCTh

[ToBTOpATH N3YyYEHHOE U BHICTPAUBATh CUCTEMY 3HAHUH.
Pemate 3a1aun Ha peICTaBICHUE U ONTUCAHUE JAaHHBIX C
MTOMOIIBIO U3YYEHHBIX XapAKTEPUCTHUK.

Pemate 3a1aun Ha npecTaBIeHUE TPYNITUPOBAHHBIX
JTAaHHBIX U ONIMCAHUE CIIy4YallHOM M3MEHUYHUBOCTH.

Pemiate 3a1aum Ha ornpeeieHre YaCTOThI CIIydailHbIX
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Ha3zBanune Temsbl
KoanyecTBo uacos

OcHOBHOe coepKaHue

XapakTepuCTHKA 1eATeJbHOCTH 00y YA IINXCS

COOBITHI, O0CYKIEHHE TPUMEPOB CITyUYalHBIX COOBITHIA,
MaJIOBEPOSITHBIX U MPAKTUYECKH JIOCTOBEPHBIX CIyUYaHbIX
COOBITHUH, UX POJIM B IPUPOJIE U JKU3HU YEJIOBEKA

OnucarenbHas Otknonenus. Jlucnepcus unciosoro Habopa. CtanaapTHOE OcBauBaTh NOHATHUSA: JUCTIEPCUS U CTAHIAPTHOE
CTaTUCTHKA. OTKJIOHEHHUE YHMCIIOBOTO Habopa. JluarpaMMel pacceuBaHus OTKJIOHEHHE, UCTIOJIb30BaTh 3TH XapaKTEPUCTUKH JUIs
PaccenBanue OIMCAHUS PACCEUBAHUS JAHHBIX.
JAHHBIX BriaBurate runote3sl 00 OTCYTCTBUY WM HAJIMYUU CBSI3H 110
(44 JrarpaMMaM paccerBaHusl.
CrpouTs 1uarpaMMbl pacCeUBaHUs M0 UMEIOIIUMCS
JAHHBIM, B TOM YHCJIE C IOMOUIbI KOMIIBIOTEPA
MHosxecTBa MHokecTBO, TOAMHOXKECTBO. Onepanny Hal MHOKECTBAMMU: OcBauBaTh MOHATHS: MHOXKECTBO, 3JIEMEHT MHOKECTBA,
(4 u) o0BbeIMHEHNE, TIepeceyeHre, TOTOIHEHHE. MIOJIMHOXECTBO.
CaoiicTBa onepanuii HaJl MHOKECTBAMU: IIEPEMECTUTEIILHOE, BbImonHaTe onepanuy Haj MHOXKECTBaMU: 00bEAMHEHNE,
COUETATENILHOE, PACIPEACIINTENBHOE, BKIFOUCHHUS. HepecedeHue, JOMOIHEHHE.
I'paduueckoe npeacTaBIeHUE MHOKECTB Hcnonb30BaTh CBOMCTBA: NEPEMECTUTENBHOE,
COYETaTENIbHOE, PACIPEACIUTEIBHOE, BKIIIOYECHHUS.
Hcnonb3oBaTh rpadguyeckoe npeacTaBieHne MHOXKECTB PU
OIMCaHUU PEaIbHBIX MPOLIECCOB U SIBICHUMH, IIPU pEILIEHUH
3aja4 U3 Ipyrux y4eOHbIX IPEIMETOB U KypCOB
BepositHOCTB DOnemenrtapHbie coObITHs. CiydaiiHbie COOBITHS. OcBauBaTh MOHATHS: IIEMEHTAPHOE COOBITHE, CIIydailHOEe
ciyyaitHOro bnaronpustcTByromnme sneMeHTapHble COObITUS. BeposTHOCTH | cOOBbITHE KaK COBOKYITHOCTh OJaronpusTCTBYIOIUX
COOBITHS coObITHIi. ONBITHI ¢ PABHOBO3MOXHBIMHU AJIEMEHTAPHBIMU 3JIEMEHTAPHBIX COOBITHI, paBHOBO3MOKHBIE 3JIEMEHTAapHbBIE
(6 u) coOprTusiMu. CiryqaiiHbIN BBIOOP. COOBITHSI.

HpaKTI/I‘leCKaH pa60Ta «OMBITHI € PaBHOBO3MOKHBIMUA
SJICMCHTAapPHBIMU COOBITHSIMI

Pemrate 3a1aun Ha BBIYKMCIICHUE BEPOSTHOCTENH COOBITHI 110
BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUIN CIIy4alfHOTO OIBITA.
Pemrate 3a1aun Ha BBIYHCIICHUE BEPOSITHOCTEN COOBITHIA B
OTBITAaX C PABHOBO3MOKHBIMU 3JIEMEHTaPHBIMU COOBITHSIMH,
B TOM YHCJIE C TOMOIIBIO KOMIIBIOTEPA.

IIpoBOIUTE U M3y4aTh ONBITHI C PABHOBO3MOKHBIMU
JIEMEHTAPHBIMU COOBITUAMU (C UCIIOJIB30BAHUEM MOHET,
UTpajbHBIX KOCTEH, IPYrUX MOJIENEN) B X0/1€ IPAKTUUECKON
paboThI

Baenenue B Teoputo

Hepeso. CBoiicTBa iepeBa: €IMHCTBEHHOCTD MYTH,

OcBanBaTh MOHATHA: IEPEBO Kak rpad 0e3 1uKIIa, BUcSYast
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Ha3zBanune Temsbl
KoanyecTBo uacos

OcHOBHOe coepKaHue

XapakTepuCTHKA 1eATeJbHOCTH 00y YA IINXCS

rpadoB
(4 @)

CYIIECTBOBAHHE BUCSUCH BEPIINHBI, CBSI3b MEXKY YHCIIOM
BEPIIUH U YHUCIIOM pebep.
[TpaBuiio yMHOXEHUS

BepiuHa (JIMCT), BETBb JepEBa, MyTh B IEPEBE, TUAMETP
nepesa.

N3yuath cBOICTBA IepeBa: CyIIECTBOBAHUE BUCSIUECH
BEPIIUHBI, SIMHCTBEHHOCTD ITYTH MEXIY JABYMS
BEpIIMHAMU, CBS3b MEXK/Y YMCIIOM BEPILKH U YUCIOM pedep.
Pemath 3a1aun Ha MOUCK U TIEpEUHCIICHUE MYTEH B IEpeBe,
oTpeJIeJICHUE YKCIia BEPIITUH WA peOep B IepeBe, 00X01
OWHAPHOTO JIEPEeBa, B TOM YHCJIC C IPUMEHEHUEM MpaBUiIa
YMHOKEHUS

CrnyuaitHbie COOBITHS
(8 w)

[TpoTuBononoxHoe codbITHe. Jnarpamma Ditnepa.
O0beauHeHNe U IepeceueHrne coobTuii. HecoBmecTHbIC
coObITus. Popmyna cioxenus BepositHocteld. [IpaBuio
YMHOKEHUS BEPOSTHOCTEHN. Y CJIOBHAsI BEPOSITHOCTD.
HezaBucumele coObITHS.

IIpencraBienue ciay4aifHOTO 3KCIIEPUMEHTA B BUJIE A€pEBa

OcBauBaTh NOHATHS: B3aMMHO ITPOTHUBOIIOJIOKHBIE COOBITHS,
OTIepaIMK HaJl COOBITUAMH, OOBETMHEHHE U TTIEPECECUCHUE
coObITHH, Aarpamma Ditnepa (Diinepa—Benna),
COBMECTHBIE U HECOBMECTHBIE COOBITHS.

N3ydath TeopeMbl 0 BEPOATHOCTH 0ObETUHEHHSI IBYX
cOOBITHH ((DOPMYIIBI CITOKEHUST BEPOSTHOCTEM).

Pemrate 3a1aum, B TOM 4nClIe TEKCTOBBIE 3aJ]aul HA
oTpeJieNICHUE BEPOSITHOCTEH 00 bETMHEHUS U TIePECeUCHUS
COOBITHH C IOMOIIBIO YUCIOBOW IIPSIMOM, AMarpaMm Diliepa,
(bopMyIIBI CIIOKEHHS BEPOSTHOCTEH.

OcBauBaTh MOHATHUS: IPABUIIO YMHOKEHUS BEPOSITHOCTEH,
YCJIOBHAs! BEPOSITHOCTb, HE3aBUCUMBbIE COOBITHS JIEPEBO
CJIy4aifHOT' O OIBITA.

N3yuate cBoiicTBa (onpeaeneH st ) He3aBUCUMBIX COOBITHH.
Pematsb 3a1aun Ha onpeereHue U UCTI0Ib30BaHUE
HE3aBUCUMBIX COOBITHIA.

Pemrate 3a1a4n Ha MOMCK BEPOSTHOCTEH, B TOM YHCIIE
YCIIOBHBIX, C UCTIOJIb30BAaHUEM JIEPEBA CIYyYailHOIO OIbITa

O06006111IEHHE,
KOHTPOJIb

(4 9)

[Ipencrasnenue nanupix. OnucaTenbHas cTaTucTUKA. ['padbl.
BeposiTHOCTB ciiydaiiHOTO COOBITHS. DIIeMEHThl KOMOMHATOPUKH

[1oBTOPSATH N3y4EHHOE U BBICTPAMBATh CUCTEMY 3HAHUM.
Pemrats 3a1a4n Ha IPEACTABICHUE U ONMCAHUE JAHHBIX C
ITOMOUIBIO U3YYEHHBIX XapaKTEPUCTHUK.

Pemrats 3a1aun ¢ npuMeHeHueM rpagos.

Pemrate 3a1a4n Ha HaXOK/IEHUE BEPOSTHOCTH CIIy4alHOIO
COOBITHS 10 BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUH, B TOM
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Ha3zBanune Temsbl
KoanyecTBo uacos

OcHOBHOe coepKaHue

XapakTepuCTHKA 1eATeJbHOCTH 00y YA IINXCS

YKCJIC B ONBITAX C PABHOBO3MOYKHBIMH 3JICMEHTAPHBIMH
COOBITHSIMH.

Pemath 3a1aun Ha HaXOXKACHHUE BEPOSITHOCTEH 00bEIMHEHHUS
Y TIepeceyYeHUs COOBITUH, B TOM YHCJIC HE3aBHCHMBIX, C
MCIOJIb30BaHNEM TpaUUISCKUX MPEICTABICHUN U JIepeBa
CIIy4aifHOTO OTIBITA.

Pemate 3a1aun Ha epevnciieHne KOMOUHAIMK (Yucia
MIEPECTAHOBOK, YMCJIa COYCTAaHUH ), HA HAXOXKICHUE
BEPOSTHOCTEH COOBITHI ¢ MPUMEHECHHEM KOMOMHATOPHKH, B
TOM YHCJIC C HCIIOJIh30BAaHUEM TpeyrojabHuKa [lackas

9 kiace 34 gaca

Ha3Banue TeMbI
KoaunuecTtBo
4acoB

OcHoBHOe coepxkaHue

XapaKkTepuCcTHKA NeATEJbHOCTH 00y4al0IINXCs

IToBTOpEHHE Kypca
8 ximacca
(4 9)

[IpencraBnenue nqanubix. OnucarenbHas
cratucTuka. Onepamnuu HajJ COOBITUSIMHU.
HeszaBucumocTts coOBITHIA

I1oBTOpATH N3y4YEHHOE U BBICTPANBATH CUCTEMY 3HAHUM.

Pewrats 3a1aun Ha IpeICTaBICHUE U ONIMCAHUE JAHHBIX.

Pemiate 3a1aun Ha HAXOXK/IEHUE BEPOATHOCTEH 00bEAMHEHUS U
nepeceyeHusi COOBITUH, B TOM YHCIIE HE3aBUCUMBIX, C UCIIOJIb30BAaHUEM
rpau4ecKux MpeCTaBIeHUH 1 IepeBa CIly4yaifHOTO OIbITa.

Pemiate 3aaun Ha nepeurcieHre KOMOMHALMI (YUCIIa IEPECTaHOBOK,
YKCJla COUETaHUil), Ha HAX0XKJIEHUE BEPOSITHOCTEN COOBITUI C
IpUMEHEHHEeM KOMOMHATOPUKH, B TOM YHCJIE C UCTIOIb30BaHUEM
TpeyroibHuka [lackans

DJIeMEHTEHI
KOMOMHATOPUKHU

(4 9)

KomOuHaTOpHOE IPaBUIO YMHOKEHUS.
[lepectanoBku. Pakropuan.

CoueraHus ¥ YUCIIO COYETAHUN.

Tpeyronbuuk Ilackans. [lpaktuyeckas pabora
«Bpruucnenne BEPOSITHOCTEN € UCITOIB30BaHUEM
KOMOWHATOPHBIX (PYHKIUH 3JEKTPOHHBIX
TaOJIUI»

OcBanBaTh TOHATHS : KOMOMHATOPHOE MTPABUIIO0 YMHOXKCHHS,
YIOPSIOYCHHAS 1Tapa, TPOKa 0ObEKTOB, TIEPECTAHOBKA, (JaKTOpUA YUCIIA,
COYEeTaHHe, YUCIIO COYeTaHU, TpeyroiabHukK [lackarns.

Pemiate 3aaun Ha niepevrciieHre YIOPSIOUCHHBIX Tap, TPOEK,
MEPEUYHCIICHHE NTEPECTAHOBOK U COYETAaHUMN 3JIEMEHTOB Pa3IMYHBIX
MHOKECTB.

PemaTh 3a1aun Ha MpUMEHEHHNE YUCIIa COYETAHH B anreope
(cokpaim¢HHoe yMHOKeHue, ouHoM HproToHa).
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HaszBanue reMbI

OcHOBHOe coep:KaHue

XapakTepuCcTHKA 1eATEJIbHOCTH 00yYar0UXCs

KonunuectBo
4acoB
Pemats, npuMeHsisi KOMOMHATOPUKY, 334U Ha BHIYMCIEHUE
BEPOSITHOCTEH, B TOM YHCJIE C TIOMOLIBIO 3JEKTPOHHBIX TaOJIUI] B X0/1€
NPaKTUYECKON pabOThI
I'eomerpuueckas | ['eomerpuueckas BeposaTHOCTh. Ciyyaiinblii BbIOOp | OcBauBaTh NOHATHE T€OMETPUUECKOM BEPOSTHOCTH.
BEPOSITHOCTH TOUYKH U3 (PUTYpBI HA TUIOCKOCTH, U3 OTpE3Ka, U3 PemaTte 3a1aun Ha HaXOKJAEHUE BEPOSITHOCTEN B OIBITAX, IPEACTABUMBIX
(4 u) JyTU OKPY’KHOCTHU KaK BBIOOp TOYEK U3 MHOTOYTOJIbHHMKA, KPyTa, OTpe3Ka WU Ayru
OKPY’KHOCTH, YUCJIOBOTO IIPOMEKYTKA
Hcnbrtanus Hcneitanne. Yenex u Heynaua. Cepust MCIIBITAHUN OcBauBaTh NOHATHS: UCIIBITAHHUE, DJIEMEHTAPHOE COOBITHE B UCIIBITAHUH
bepnymm JI0 TIEPBOTO yCIeXa. (ycmex u Heyzaaua), cepusi UCIBITAHUH, HACTYIICHHE NIEPBOTO ycrexa
(6 9) Wcnbitanus bepaymmm. BepostHocTr coObITHIT B (Heynmaum), cepus ucnbiTanuii beprymn.
CEPHH UCIIBITAHUI Pemate 3a1aun Ha HAXOXKAEHUE BEPOSITHOCTEHN COOBITUH B CEpUU
bepnymnu. [Ipaktuueckas pabdora «VcnpiTanus UCIBITAaHUH J10 IEPBOT0 yCIeXa, B TOM YHCIIe C IPUMEHEHUEM (HOPMYIIbI
bepnymnm» CYMMBI T€EOMETPUUYECKON TPOTPECCHH.
Pemate 3a1aun Ha HAXOXK/AEHUE BEPOSATHOCTEH 37IEMEHTAPHBIX COOBITUH B
CepHUU UCIBITAHNN bepHysuM, Ha HaX0KIEHNE BEPOSTHOCTH
OIPEIEIIEHHOr0 YUCIIa YCIIEX0B B CEpUU MCNbITaHUN bepHysuiu.
N3yuaTh B X0J1€ IPAKTUYECKOH pabOThI, B TOM YHCIIE C TOMOILBIO
U(PPOBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B CEPUU UCIIBITAHUHA
bepnynnu
Ciyyaiinas CrnyuaiiHas BeJIMUMHA U pacIpeelICHue OcBouTb NOHATHSA: CiIy4aiiHasi BEIMYMHA, 3HAYCHHUE CIIy4allHOW BEJIMYNHBI,
BEJIMYMHA BEPOSATHOCTEN. MaTemMaTH4eCKOe OKUTAHUE U pacrpeneneHe BeposITHOCTEN.
(6 9) JUCIIepCHs CIy4aiHOU BeJMuuHbl. [Ipumepst N3yuaTh u 00CyXIaTh MPUMEPHI TUCKPETHBIX U HEMTPEPBIBHBIX CIyYaiHbIX

MaTeMAaTHYECKOI0 0XKUJaHUs KaK TEOPETUIECKOTO
CPEJIHEro 3HaYEeHMsI BEJIMYUHBI.

IoHsiTHE O 3aKOHE OONBIINX YUCEIL.

N3mepenue BepoaTHOCTEH ¢ TOMOIIBIO YaCTOT.
[IpumeneHune 3aKkoHa OOIBIINX YHUCET

BEJIMYHH (POCT, BEC YEIIOBEKA, YHNCICHHOCTh HACETICHHUS, IPYTHE
U3MEHYMBBIC BEIMYMHBI, PACCMAaTPUBABIINECS B Kypce CTATHCTUKN),
MOJIETIbHBIX CITyYalWHBIX BEJIMYMH, CBI3aHHBIX CO CIIYYalHBIMH OMBITAMU
(bpocaHue MOHETBI, UTPATTLHON KOCTH, CO CIIY9aiiHBIM BEIOOPOM H T. I1.).
OcBanBaTh MOHATHS: MATEMATHIECKOE OXKHUIAHUE CITyJaitHON BETHINHBI
KAaK TEOPETUYECKOE CPEHEE 3HAYCHUE, TUCIIEPCUs CIIy4YalHOU BEJINYUHBI
KaK aHaJIOT JIUCIIEPCUU YUCIIOBOTO Habopa.

PemaTh 3a1aun Ha BRIYMCICHUE MATEMAaTUIECKOTO OXKHUIAHUS U
JUCTIEPCHH JTUCKPETHOM CITy4ailHOW BEJIMYHMHBI 110 3aIaHHOMY
pacnpeieJICHHI0, B TOM YHCIIE 3a/1a4, CBSI3aHHBIX CO CTPAXOBAaHHEM U
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Ha3Banue Tembl | OCHOBHOE COep:KaHHe XapakTepuCcTHKA 1eATEJIbHOCTH 00yYar0UXCs
KounuyecrBo
4acoB

JOTepesiMU.
3HAKOMUTBCS C MATEMaTHUECKUM OKUAAHUEM U AMCIIEPCUEN HEKOTOPBIX
pacrpesielieHui, B TOM YUCIIe pacipeeseHUs CIlydyaiiHON BeTUUHHBI
«UHCIIO0 YCIIEXOB» B CEPUU UCHIBITAaHUN bepHyun.

M3yyaTh 4acTOTy COOBITHS B IOBTOPSIIOIIUXCS CITy9aifHBIX OTIBITaX KaK
CIyYailHYIO BEJIMYHHY.

3HaKOMUTHCS C 3aKOHOM O0oJbIIMX yrcen (B popme bepHymm): mpu
0O0JIBIIIOM YHCIIE OTIBITOB YAaCTOTa COOBITHS OJIM3KA K €r0 BEPOSITHOCTH.
Pemate 3a1aun Ha U3MepeHHEe BEPOSTHOCTEN C MOMOIIBIO YaCTOT.
OO6cyxaaTh POk 3aK0HA OOJIBIINX YKCENT B 000CHOBAHWN YaCTOTHOTO
METOJ1a U3MEPEHMSI BEPOSITHOCTEH.

OO6cyxnaTh 3aKOH OOJIBIINX YKCEN KaK MPOSBICHUE CTATUCTUUYECKON
YCTOMYMBOCTH B U3MEHYMBBIX SIBJICHHUSX, POJIb 3aKOHA OOJIBIINX YUCEI B
HPUPOJIE U B )KU3HU YEJIOBEKA

O600611eHue, [IpencraBnenue nanHbIX. OnucaTenbHas IToBTOpATH N3y4YEHHOE U BBICTPANBATH CUCTEMY 3HAHUM.

KOHTPOJIb CTaTUCTHKA. BEPOATHOCTH CITydalfHOTO COOBITHSL. PemaTh 3a1aumn Ha peicTaBICHUE U ONMCAHUE JAHHBIX.

(10 1) DeMEeHThI Pemiate 3a1aun Ha HAXOXK/IEHUE BEPOATHOCTEH COOBITUH, B TOM YHCIIE B
koMOuHaTopuku. CiydaliHble BETUYUHBI U OTIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTaPHBIMU COOBITHSMHU, BEPOSITHOCTEH
pacrpeeneHus 00BbeIMHEHMS U TTepECEUEeHUs] COOBITHI, BEIYMCISATH BEPOSATHOCTH B
OIBITAX C CEPUSIMU CITy4alHbIX UCTIBITAHUN
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Y4ebHO — MeTOUYECKUHN KOMILJIEKC

[lepeyeHb y4eOHUKOB U MOCOOUH

Kuace | ABTop HanmenoBanue yuyeOHHKa, HU3narenbcTBO Ton
y4eOHOro mocoous u T.1. B

5 Bunenkun H.S1., )Koxos | MaremaTuka. B 2-x gactsx 000 «M101] 2021
B.U., Yecnoko A.C., Muemo3nHay
[MBapudoypn C. .

5) [ToroB M. A. JlunakTuueckue  maTepuansl 110 W3narenbcTBO 2022

matemaTuke. 5 kiacc. K yueOHuky «OK3aMeH»
Bunenkuna H.A. u np.

6 Bunenkun H.4., XKoxoB | Maremartuka 000 «M101] 2022
B.U., Yecnokor A.C., MHuemo3nHa»
[Bapuoypn C. .

6 [TorioB M. A. JunakTuueckue  MaTepuansl 110 W3narenbctBO 2021

MaTemaTHke. 6 kiacc. K yueOHHKY «DK3aMEH»
Bunenkuna H.A. u np. (B nByx
qacTsX)

7 MakapbryeB IOH., | Anre6pa WznatenbcTBO 2022
Munmox H.I'., HemkoB «IIpocBenienue»

K.W. u gp. / Tlox pen.
Tenskosckoro C.A.

7 3BaBUY JLW., | AnreGpa. 7 xnacc. JlumakTudeckue N3narenbcTBO 2019

Hpsxonosa H.B. maTtepuansl Kk y4eOnuky FO.H. «OK3aMeH»
Maxkaperuesa u 1p. PI'OC

7 3BaBHY JLN., | Anre6pa. 7 xnacc. JlumakTudeckue U3parennscTBO 2022
Ky3nenosa JI.B., | marepuabl «IIpocBenienue»
Cysoposa C.b.

7-9 ATtaHacsiH JL.C., | 'eomeTpus U3parennscTBO 2022
byry30B B.®., «IIpocBemenune»
Kanomues C.b. u ap.

7 MensaukoBa H. B. JunakTuueckue  MaTepuaibl 110 U3z narenscTBO 2018

reoMeTpuu. 7 Kjiacc : K y4eOHUKY «OK3aMeEH»
JI.C. Aranacsana u ap. "I'eomerpus.
7-9 xmaccer". ®I'OC (k HOBOMY
y4eOHHUKY).
7 Mensnukosa H. b. KonTtpomnbhsie paboThI o W3narenscTBO 2019
reoOMEeTpHH : 7 KJacc : K YYCOHHUKY «IK3aMEeH»
JI.C. Aranacsana u ap. "I'eomerpus.
7-9 xmacce". ®I'OC (k HOBOMY
y4eOHUKY).
8 MensaukoBa H. b. JHunaktuueckue  MaTepHalibl 10 W3narenscTBO 2018
reoMeTpuH. 8 Kiacc : K y4eOHUKY «OK3aMeH»
JI.C. ArtanacsHna u np. "I'eometpus.
7-9 xmaccw". ®I'OC (x HOBOMY
y4eOHUKY).

8 3Basnu JI. 1. TecTsl MO TeoMeTpuH. 8 Kiacc: K UzpgarennscTBO 2017

yU4eOHUKY JI.C. ATaHacsHa... «IK3aMeH»

"Teomerpus. 7-9 xmaccer". ®IOC
(K HOBOMY y4EOHHKY)




Kuace | ABTOp HanmenoBanue yueOHUKaA, HU3parenbcTBo Ton
H31aHusA
y4eOHOro mocoous u T.1.
9 Mensnaukosa H. b. Junaktuueckue  MmaTepuaibl 110 W3narenbcTBo 2018
reomMerpuu. 9 kiacc : K y4eOHHKY «OK3aMEH»
JI.C. Aranacsina u ap. "['eomerpus.
7-9 xmacce". ®I'OC (x HOBOMY
y4eOHHUKY).
9 ®dapkos A. B. Tectrl o reomeTpun: 9 Kace: K N3narenscTBO 2017
yueOHuky JI.ATtamacssHa uW Jp. «DK3aMeH»
"T'eomerpus. 7 - 9 kmaccol”
8 Makapsrues I0.H., | Anrebpa W3narenscTBO 2022
Munnrok H.I'., Hemkos «IIpocBemienue»
K.W. u ap. / Tloxn pen.
TensikoBckoro C.A.
8 Koxos B.1., | Anrebpa. 8 kmacc. [{umaktuyeckue Uz narenscTBO 2022
Makapsrues H.I', | marepuansl. YueOHoe nmocodue «IIpocBemenue»
Mun ok FO.H.
8 ['mazkoB FO.A., | Anrebpa. 8 kmacc. KontponbHbie u N3narenbcTBO 2022
lNanamsunu M. CaMOCTOSITENIbHbIE ~ pabOTHI. K «OK3aMen»
yueOHuky 0. H. Maxkaprsruena.
drocC
9 MakapbiueB 10.H., | Anrebpa W3naTenscTBO 2019
Munmiox H.I'., Hemkos «IIpocBenienue»
K.W. u ap. / Tlon pen.
Tensxockoro C.A.
9 Makapsruen IO.H., | Anre6pa. 9 xnacc. [lunaktuueckue NznatenbeTBO 2019
Munrox H.I', | marepuansr. ®I'OC «OK3aMeH»
Kpaitnesa JI.b.
9 3BaBUY JIN., | Anrebpa. 9 xinacc. [lumakTrdeckue N3narenbcTBO 2019
HesxonoBa H.B. matepuansl K yueOHuky FO.H. «IK3aMeH»
Makapsruena u ap. DI'OC
9 Smenxo U.B. OI'D 2023 Maremaruka. THUIloBble U3parenscTBO 2022
9K3aMCHAIIMOHHBIE  3amaHus. 36 «HarmmonansHoe
BapHAaHTOB o0Opa3oBaHUE»
9 ITox pexn. ®.®D. | Marematuka. [Toaroroska k OI'D. 9 MzpaTenscTBO 2022
JIpICEHKO, C.O. | knacc. «Jlernon»
NBanosou
7-9 | Tropun I0.H., Makapos | Teopus BEPOSITHOCTEH u | AO «Mockosckue | 2004
AJL, Beicoukwuit U.P., | crarucruxa. y4eOHUKI»

Smeunxo N.B.

72




[lepeuyeHb 06pa3oBaTebHBIX IJIATGOPM

Poccuiickas anexTponnas mkona  http://resh.edu.ru/

Yuu.py https://uchi.ru/

Omnaita mkoaa Doxchopa https://foxford.ru/

SIKnace http://www.vaklass.ru/

1C:1lIkona Onnaitn  http://obr.1c.ru/pages/read/online/

Enunoe conepikanue o01ero oopasoBaHus https://edsoo.ru/
Ypox 1udpsr https://datalesson.ru/

WznatenbctBo «IIpocBemieHue» https://prosv.ru/

Jomamnss mkona InternetUrok.ru  https://interneturok.ru/
[Tnatdopma HoBO# mkonsr  http://www.pcbl.ru/

Slunexc. YueOnuk  https://education.yandex.ru/main/
O6pa3oBarenbHas miathopma LECTA https://lecta.rosuchebnik.ru/
CIAM I'MA: PEILTY BIIP, OI'D, EI'D, I'BD u LIT https://sdamgia.ru/

OneHnBaHHE OTBETOB
OHBHKa YCMHbBIX omeemoe yvauwiuxca no mamemamuke

OtBer OLICHUBACTCS OMMEmKOIl «5», €CJIM YUCHUK!

v/ MOJIHO PacKpPhUT COJICPKaHUE MaTepHaa B 00beMe, PEIYCMOTPEHHOM IIPOrPaMMOii;

v’ M3II0XKWJI MaTepUall IPAMOTHBIM SI3BIKOM B OIPEIEICHHON JIOTHYECKOH MOCIeI0BATEILHOCTH, TOYHO
HCIOJIb3YSl MATEMATHUECKYI0 TEPMUHOJIOTUIO U CUMBOJIMKY;

v/ IPaBUIILHO BBITIOJHUII PUCYHKH, YEPTEXKHU, IPaQUKH, COMYTCTBYIOLIME OTBETY.

v/ OKasall yMEHHWE WUIIOCTPUPOBATH TEOPETHYECKHUE TOJOKEHHS KOHKPETHBIMH IPUMEpPaMHU,
MPUMEHSITh UX B HOBOM CUTYyallUU MPH BHITIOJHEHUH MPAKTUYECKOTO 3aaHMUS;

v/ IPOJEMOHCTPUPOBAJ YCBOCHHE PaHEe M3YYCHHBIX COMYTCTBYIOIIMX BOIPOCOB, CHOPMUPOBAHHOCTE U
YCTOWYMBOCTbH UCIOJIB3YEMBIX IIPU OTPAOOTKE YMEHHI U HABBIKOB;

v/ OTBeyall CaMOCTOATENHLHO 0€3 HABOISIIMX BOMPOCOB yUUTENs. BO3MOXKHBI OJ[HA - J[BE HETOYHOCTH
IIPHU OCBEUICHUH BTOPOCTENIEHHBIX BOIIPOCOB MJIM B BHIKJIAIKAX, KOTOPbIE YUEHUK JIETKO HCIIPABUII 110
3aMEUYaHUI0 YUUTEII.

OTBeT OLICHUBACTCS OMMEMKOI «4», CCJIM OH YAOBJICTBOPACT B OCHOBHOM Tpe60BaHI/I$IM Ha OLCHKY
«5», HO IIpHU 5TOM UMCCT OAWH U3 HCAOCTATKOB:

v’ B M3JIOKEHHUH JIOTYIIEHbI HEOOJIBIINE IPOOENBI, HE HCKA3MBIINE MATEMATHYECKOE COIEPKAHUE
OTBETA;

v/ JIONyIIEHBI OJMH — JIBA HEJOYETA NPU OCBELIEHHH OCHOBHOTO COJEPKAHHs OTBETA, MCIPABICHHBIE
I10 3aMEYaHUIO YUUTEIS;

v/ JIonyIieHsl omubKa Wi 6oJiee JBYX HEIOUYETOB MPU OCBEIIEHUH BTOPOCTENEHHBIX BOIPOCOB WJIH B
BBIKJIaJIKaX, JIETKO UCIIPABJICHHBIE 110 3aMEYaHUIO YUUTEIS.

Ommemka «3» CTaBUTCS B CICAYIOIUX ClIydyasax:

v/ HEMOJIHO WIJIM HETOCJIEA0BATEIBHO PACKPBITO COJAEpXKaHHe MaTepuaja, HO IoKa3aHo ofiiee
MMOHMMAHHUE BOIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIC JUJIS JATHHEHUINETO YCBOCHHS
MpOrpaMMHOTO Marepuana (ompeaeneHHble «TpeOoBaHMSAMU K MaTEeMAaTHMYECKOW MOJTOTOBKE
YUAIIAXCS»);
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v UMEJHUCh 3aTPYJAHCHUs WA JOMYIIEHbl OIMHOKM B ONpEJETCHHH TOHATHH, HCIOIb30BAHUH
MaTEMaTUYECKOH TEPMHUHOJIOTHH, YEpPTekaX, BBIKIAAKAX, WCIPABICHHBIE II0CJIE HECKOJIBKUX
HAaBOJAIIUX BOIIPOCOB YUUTEIIS;

v/ YYEHWK HE CIIPABMIICS C MPUMEHEHHEM TEOPUHU B HOBOM CHUTYAIMH TIPU BBITIOJHEHUH TPAKTHYECKOTO
3aJJaHMs, HO BBIITOJHUII 33/1aHUS 00s13aTEILHOTO YPOBHS CIIOKHOCTH 110 TaHHOHU TeMe;

v [IpU  WBJIO0KEHWM TEOPETHUYECKOr0 MaTepuajia BBIABIEHA HEJOCTATOYHAS CHOPMHUPOBAHHOCTD
OCHOBHBIX YMEHHUI U HABBIKOB.

Ommemka «2» CTaBUTCS B CIEIYIOUINX CIIydasix:

v/ He pacKphITO OCHOBHOE COJIEP)KaHKHe YUeOHOrO MaTepraa,;

v 00Hapy>XeHO HE3HAHWE WIM HENOHMMAHHME YYEHUKOM OOJIbINEH WiaM HauOojee BaKHOW YacTH
y4eOHOr0 MaTepuana;

v/ JIOIyIIEHBI OIIMOKH B ONPEIEIICHUH OHATHUIA, IIPH KCIOJIL30BAHIH MATEMATHYECKON TEPMHUHOJIOTHH,
B PUCYHKaX, 4epTexax Wiu rpadukax, B BbIKJIAJIKaX, KOTOPbIE HE MCIPABIEHBI MOCIE HECKOIBKHX
HaBOJSIIIMX BOIIPOCOB YUUTEIIA.

Ommemka «1» CTaBUTCS, SCIIH:

YUCHHUK 06Hapy>1<m1 MOJIHOC HC3HAHUC W HCIIOHMMAHUEC U3Yy1aCMOI'0O Y‘ICGHOFO MaTrcpuaia Uil HC CMOT
OTBCTUTH HU HA OJWH U3 IIOCTABJICHHBIX BOIIPOCOB 11O U3Yy4Ya€MOMY MaTcpualy.

Ouerma nucwnetmblxpaﬁom yuauiuxca no mamemamuke
Ommemxa «5» CTaBHUTCA, €CJIN:

v' paboTa BBINOJHEHA BEPHO U TIOJIHOCTHIO;

v/ B JIOTUYECKHX PACCYKICHUAX M 00OCHOBAHHHU PELICHHS HET MPOOEIIOB U OIIHOOK;

v’ pellicHHE HE COJECPIKUT HEBEPHBIX MATEMATHYECKUX YTBEPHKIAECHHH (BO3MOKHA OJHA HETOYHOCTH,
OIHCKa, HE SIBJISIFOIIASICS CIIEICTBUEM HE3HAHUS WM HEITOHUMAaHUS yueOHOro MaTepuana).

Ommemka «4» CTaBUTCS, €CIIHU:

v/ pa0oTa BBHINOJHEHA MOJHOCTHIO, HO OOOCHOBAHUS ILIATOB PEIIECHHS HENOCTATOYHBLI (€CIIHM yMEHHUE
00OCHOBBIBATh PaCCYKJICHHS HE SIBIISJIOCH CTIEHUAIbHBIM 00BEKTOM IPOBEPKH);

v/ JolylieHa oJHa omrOKa WM ABa-TPU HEJOYETa B BHIKIAAKAX, PUCYHKAX, YepTekKax WM rpaduKax
(ecnu 3TH BUBI paOOTHI HE ABISUIUCH CTIEUATBHBIM 00BEKTOM MIPOBEPKH);

v’ BBINOJIHEHO 0€3 HEJOYETOB HE MEHEE ¥4 3aJaHU.

Ommemka «3» CTaBUTCS, €CIIH:

v’ nonymieHsl Gojiee OMHOM OMMOKM Wi 0ojiee TPeX HEJOYETOB B BBIKIAJKAX, UYEPTEKAX WU
rpadukax, HO yJaluics BlajeeT 00sS3aTeIbHBIMI YMEHUAMH T10 ITPOBEpsieMoil Teme; 0e3 Hel0ueToB
BBITOJIHEHO HE MEHEE TOJIOBUHBI paOOTHI.

Ommemka «2» CTaBUTCS, €CIIH:

v/ IOMyIIEHBI CYIIECTBEHHBIC OMIMOKH, TOKA3aBIlHe, YTO YYal[Uics HE BIaJeeT 00s3aTebHbIMU
YMEHUSMM 10 JAaHHOM TEME B IIOJIHOM MEpE;
v/ MPaBHJIbHO BBIMIOIIHEHO MEHEE MOJIOBUHBI PA0OTHI

Ommemka «1» CTaBUTCS, €CITU:

pa60Ta IMOoKa3aJia MOJIHOC OTCYTCTBHUC Yy yUallICroCA 00s13aTeNIbHBIX 3HAHUH U YMGHI/Iﬁ 1o
HpOBepHeMOfI TEMC WJIM 3HAYUTCJIbHAA 4aCTh pa6OTBI BBIIIOJIHCHA HEC CaMOCTOATCIIBHO.
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