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PABOYAS IMPOI'PAMMA

L — MAaTCMaTHKC

VYpoBeHb 06pa3oBaHus (Kjacc)
OCHOBHOe€ 0011ee oOpa3zoBauue (6-9 knacc)
KomuuectBo wacos 782 gaca

Vuurenb WM rpynna yuuteiael, pa3paboTyukoB pabodeil mporpaMmmbi:
XKenssko Oxcana BacunrseBHa , JlyBanckas CeeTiana AJleKCaHIPOBHA, YIUTEJS
Mmatematuku MAOY MO Jlunckoii pation COILI Ne31

IIporpamma pa3paboTaHa B COOTBETCTBHM PefepanbHOro KOMIIOHEHTa TOCYAapCTBEHHOTO
CTaHAAapTa OCHOBHOrO oOmiero obpasoBanust (yTB. Ilpuka3zoM MWUHHCTEPCTBA MPOCBEINEHUS
Poccuiickoit ®Penepanmn ot 18.07.2022 Ne 568 "O BHeceHMM H3MEHEHWH B (denepaibHBIH
TOCYNapCTBEHHBIM 00pa3oBaTEeNbHbIN CTAHIAPT OCHOBHOIO 00mero o6pa3oBaHMs, YTBEDIKICHHBIH
npukazoM MunncTepcTBa npocBemenus Poccuiickoi ®eneparan ot 31 mas 2021 r. Ne 287").

¢ y4€toM IlIpumepHoii paboueii mporpaMmbl OCHOBHOTO o0miero o6pasoBamusi «Marematuka»
(6a30BBI ypoBeHb) Juis  5-9 kmaccoB, omoGpeHHON pemeHHeM DeaepaibHOro  yueGHO-
METOTMYECKOr0 00heMHeHus 10 06meMy 06pa3zoBaHuI0. TPoToKo :3/21 ot 27.09.2021r.

¢ yuérom YMK B.W. Bunenkuna u sip. «Marematuka 5» u «Matematnka 6». Y4eGHHK. 5. 6
kiaccel. /H.S1. Bunenkun, B.H. XKoxos, A.C. Yecnokos, C.U. IBapubypa — M.: MuEemo3una, 2020;
Aunrebpa FO. H. MaxkapsraeB u jp (7-9) Vuebuuk «Anrebpa. 7». «Anrebpa. 8». «Aurebpa, 9.
10.H.Makapsraer. H.I'.Munmok, K.M.Hemkos, C.5.CyBopoBa; noa pen.C.A.TenskoBckoro.- M.:
IIpoceemenue. 2020: I'eomerpus JI.C. Atanacsua u ap. (7-9). Yuebuuk. ['eomerpus 7-9 kinacchr. /JL.
C. Aranacsn, B. ®@. Byry3os, C. B. Kanomues, 3. I'. [Tosusk, Y. U. FOquna — M.: IIpocBemeHne,
2020




NNOACHUTEJIBHASA 3AIIMCKA

OBLIASA XAPAKTEPUCTHKA YYEBHOI'O ITIPEJMETA «<MATEMATHUKA»

PaGouas mporpamma mo maTeMaTHKe UIsi oOydaromuxcs 6—9 kimaccoB pa3spaboTaHa Ha OCHOBE
denepalbHOTO rOCYyJapCTBEHHOTO OOPa3oBaTEIIbHOTO CTaHJapTa OCHOBHOI'O 00IIerooOpa3zoBaHUs
C Y4YéTOM U COBPEMEHHBIX MHPOBBIX TpeOOBaHHUN, NMPEABSIBISIEMBIX K MaTeMaTHYECKOMY
0o0pa3oBaHUIO, W TPAAUIIHNA POCCUUCKOTO 0Opa3oBaHHUs, KOTOpBIE OOECIeYMBAIOT OBJAJCHUC
KJIFOUEBBIMH KOMIIETCHIIMSIMHU, COCTaBIISIIOIIMMHU OCHOBY UISI HEIIPEPBIBHOTO O0OOpa3oBaHUSI U
caMOpa3BUTHSI, a TAKKE IIEJIOCTHOCTH OOIIEKYJIBTYPHOTO, JINYHOCTHOTO U ITO3HABATEJIBHOIO PAa3BUTHS
oOyuaromuxcsi. B pabGouell mnporpamMMe ydTeHBI HAEeH U ToJiokeHHWs1 KoHIenumn pasBUTHSA
MaTeMaTHdeckoro oOpaszoBaHus B Poccuiickoit dPenepanmu.B smoxy mudpoBoii Tparnchopmanuu
BceX cdep YeIIOBEYECKON JAesITeJbHOCTH HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM
JeJIOBEKOM 0Oe3 0a30BOM MaTeMaTHYEeCKOH TOATOTOBKH. YK€ B IIIKOJE MaTeMaTHKa CIY)KHAT
OMOPHBIM TPEAMETOM JUISI H3YYEHUs CMEXHBIX AUCHMIUIMH, a IIOoCie IIKOJBI pealbHOM
HEOOXOJMMOCThIO CTAaHOBHUTCS HEINpPEpPBIBHOS 0OOpa3oBaHUE, YTO TPEOyeT ITOJIHOLIEHHOW O0a30BOM
001eo0pa3oBaTeIbHOW IOJATOTOBKH, B TOM YHCJI€ M MaTeMaTH4YeCKOH. DTO OOYyCIOBJICHO T€M, 4YTO
B HallW JOHHA pacTéT dYHCIO Npodeccuid, CBSI3aHHBIX C HEMOCPEJICTBEHHBIM IPUMEHEHUEM
MaTcMaTUuKuUu. MU B C(bepe 9KOHOMMHWKH, U B 6I/ISHGCC, H B TeXHOHOFI/I‘IeCKI/IXOGHaCTHX, Hu JaxKE B
rymaHutapabeix cdepax. Takum o0pa3oM, KPYTHUIKOJIBHUKOB, JUIsi KOTOPBIX MaTeéMaTHKa MOJXET
CTaTh 3HAYUMBIM
MIPEeIMETOM, PACHIIUPSISTCSI.

[IpakTHueckass MOJE3HOCTh MAaTEeMAaTHKH OOYCJIOBJIEHA TEM, 4YTO €€ IPEAMETOM SIBISIOTCS
(yHnameHTaIbHBIE CTPYKTYpBl HAIlero MHUpa: HPOCTPAHCTBEHHbICE (OPMBI M KOJHYSCTBECHHBIC
OTHOIICHHUSIOT MPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEIACTBEHHOM OITBITE, JO JOCTATOYHO CIOXKHBIX,
HEOOXOAMMBIX UISl PAa3BUTHsl HAYYHBIX M NPHUKJIAIHBIX HAeH. be3 KOHKpPEeTHBIX MaTeMaTHYECKHX
3HaHUN 3aTPYAHCHO MOHUMAaHUEC MMPUHIIHUIIOB yCTpOﬁCTBa 1 HUCIIOJIB30BaHUA COBpeMeHHOfI TCXHUKU,
BOCHPMSITHE W MHTEpHpeTanus pa3HOOOpa3HOW CONMAIBLHOW, JKOHOMHUYECKOH, NOIUTHYECKOI
nHpopmanuu, Manod3PpPeKTUBHA ITOBCEJHEBHAS MPAKTHYECKas ASSITEIbHOCTh. KaxkJ0My YeJIOBEKY B
CBOEH XKU3HU OPUXOAUTCA BBINTOJTHATH pacqéTm U COCTABJIATH aJITOPUTMbI, HAXOJAUTh WU NIPUMCHATH
(hopmynbl, BlasieTh NPaKTUYECKUMH NPUEMAMHU T'€OMETPUUYECKUX U3MEPEHUI U ITOCTPOCHUH, YUTATh
nHpOpMaAINIO, TPEJCTABICHHYIO B BHJE TaOIWI, AWarpaMM H TIpadUKOB, >XUTh B YCIOBHUIX
HeonpeaenéHHOCTH U IOHUMAaTh BEPOSATHOCTHBIM XapaKTep CIIy4ailHBIX COOBITHIA.

OJHOBPEMEHHO € paclIupeHneM cdep NMpUMEeHEeHHs] MaTeMaTHKHUB COBPEMEHHOM oOImiecTBe Bcé
Ooiiee Ba>XHBbIM CTAHOBHUTCHA MaTeMaTHYCCKUN CTHUJIb MBIIIJICHUWA, HpOHBJ’IHIOH.IPIﬁCSI B
onpenenéHme YMCTBC€HHbBIX HaBbIKaXx. B Iponecce N3yudCHust MaTCMaTHUKH B apCcC€Hall HpI/IéMOB %1
METOJIOB MBIIIJICHHUsI YEJIOBEKAa €CTECTBEHHBIM O0pa3oM BKIIIOUAIOTCS MHAYKIHS W ASTYyKIIHS,
00001IeHne W KOHKpEeTH3allMs, aHajiu3 ¢ CHHTe3, KiIaccudukamus W CHUCTeMaTH3alus,
abctparupoBanue u aHajorusa. OOBEKTHI MaTEeMaTHYECKHUX MpaBWJIa YMO3AKIIOUCHHH, WX
KOHCTPYHUPOBAHHMSI PACKPBIBAIOT MEXaHM3M JIOTHYECKHX IIOCTPOCHHH, CIIOCOOCTBYIOT BBIpAOOTKE
ymeHust (popmynanpoBaTb, OOOCHOBBIBATH M JOKA3bIBAaTh CY’KJIEHUS, TEM CaMbIM Pa3BHBAIOT
JOTUYECKOE MBIIUJIeHHEe. Bemymas poib OpUHALICKHUT MaTeMaTUKe W B  (QOpPMHpPOBaAHHUHA
aNTrOPUTMHYECKON KOMITIOHEHTBI MBIIUICHHUS W BOCIIUTAaHUM YMEHHN JIeMCTBOBATH 110 3aJaHHBIM
anropuTMaM, COBEPIIEHCTBOBATH HW3BECTHBIE M KOHCTPYHPOBAThH HOBBIE. B mpouecce pemieHus
3a7a4 — OCHOBOW y4eOHOW AesITeIbHOCTH Ha yYpOKaxX MaTeMaTHKH — Pa3BHUBAIOTCS TaKXKe
TBOPYECCKas UIIpUKIIaAHasA CTOPOHBI MBIIIJICHUSA.

OOydueHne MaTemMaTHKe TaéT BOZMOYKHOCTh PAa3BUBATh Yy OO0yUaIOIINXCs TOYHYIO, pAIHMOHAIHLHY O
U HHPOPMATUBHYIO peYb, YMCHHE OTOMpPaTh HanOoOJIee MOAXOJSIIINE S3BIKOBBIC, CUMBOJIHWYECKUE,
rpaduyeckue cpesicTBa AJIsl BRIPAXKSHUSI CY>KJISHUN U HArJISIAHOTO UX IPEJICTABIICHHUS.

HeoO0xoauMBIM KOMITOHEHTOM OOMmIeH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHHUH SIBIISICTCS oOIiee
3HAKOMCTBO C MCETOAAMH ITIO3HAHUA )IeﬁCTBPITeIILHOCTI/I, npeacTaBICHUEC O MNPEAMETE U METOdax
MaTeMaTHKH, WX OTJIHYMH OT METOJNOB JIPYTMX €CTECTBEHHBIX W TyMaHHUTapHBIX HayK, 00
0COOEHHOCTSIX IIPUMCHCHHUA MAaTCEMATHUKU [JI1 PCHICHHA HAYYHBIX W IIPHUKIAJAHBIX 3ajJda4y. Takum
o0Opa3oM, mMareMaTudeckoe oOpa3zoBaHHWE BHOCHUT CBOM BKJaa B (GopMupoBaHHE OOIIEH KyJIbTYpPhI
4JeJoBeKa.

H3ydyeHne MaTeMaTHKH TaK)Ke CIIOCOOCTBYET 3CTETHUYECKOMY BOCIIUTAHUIO YEJIOBEKA, IOHUMaHHUIO
KpacoTbhl M H3SIIECTBA MAaTEMaTHYECKHX PACCYXJICHHUN, BOCHPHUITHIO TI'€OMETPUYECKUX (opM,
YCBOGHHUIO HUAEU CUMMETPHH.



HEJN 1 OCOBEHHOCTU U3YYEHUS YYEBHOT'O ITPEJIMETA
«MATEMATUKA». 6-9 KNACCbI

HpI/IopI/ITeTHI)IMI/I OCJIISIMHA O6y'—IeHI/I$I MaTeMaTuke B 6—9 kjaccax sIBJISIOTCSI:



— (dopMHupOBaHHUE HEHTPAIBHBIX MAaTEMAaTHUECKUX MMOHATHH (YHCII0, BEINYNHA, TEOMETPUIECKAsI
¢urypa, 1iepemeHHas, BEPOSTHOCTb, (QYHKILHs), OOECIEYNBAIOIIMUX [PEEMCTBEHHOCTh U
IIEPCIEKTUBHOCTh MAaTEMAaTHYIECKOT0 0Opa3oBaHUsI 0OydarOIInXcs;

— IOJIBEJICHNE OOyYarolMXcsi Ha JIOCTYIIHOM JUIsi HUX YPOBHE K OCO3HAaHMIO B3aHMOCBSI3U
MaTeMaTUKH W OKpYJKAlOmMIero Mupa, IMOHMMaHHE MaTeMaTHKH KaK dYacTH oOmed KyJIbTypsl
YEJIOBEYECTBA;

— Pa3BUTHE MHTEIUICKTYAIBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00ydYaromnxcs, NO3HaBaTEIbHON
aKTUBHOCTH, HWCCIEJOBATEIbCKUX YMEHHH, KPUTUYHOCTHU MBIIUJICHUs, HHTEpeca K U3yUYEHHUIO
MaTeMaTHKU;

— ¢dopmupoBanrue (YHKIMOHAILHONW MaTeMaTHYE€CKOW TIpaMOTHOCTH: YMEHHsI paclio3HaBaTh
MPOSIBJICHUSI MAaTEMAaTHYECKHUX IOHATHIH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEANBHBIX KXHU3HEHHBIX
CUTyalHMsIX W TMPH U3YUYEHUH JPYTUX YUEOHBIX TMPEIMETOB, IMPOSIBICHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEN, (OPMYJIMPOBATh UX Ha SI3bIKE MAaTEMaTHKHU M CO3JaBaTh MaTeMaTHYE€CKHUE MOJICIH,
NPUMEHSTh OCBOCHHBIII MaTeéMaTHYECKHAI anmapar JJisi pelIeHus NPaKTUKO-OPUEHTUPOBAHHBIX 3aj1ad,
WHTEPIPETUPOBATH U OLIEHUBATH ITOJyYEHHBIE PE3yIbTATHI.

OCHOBHBIC JUHUM COAEp)XaHWsI Kypca mMaTreMaTukn B 6—9 kiaccax: «Ywumcima W BBIYHCICHUS,
«Anrebpa» («Asre0pamyueckue  BBIPOKCHUSI», «YPaBHEHUS M HEPaBEHCTBa»), «DyHKUIHN»,
«['eomerpusi» («I'eomerpuueckne ¢uUrypbl U HUX CBoWcTBay, «l3mMepeHue reoMeTpruYecKux
BEIIMYNUH»), «BeposTHOCT, W cTaTHCTHKa». JlaHHBIC JUMHHUHU Pa3BUBAIOTCS MapaljIeIbHO, KAKIAsl B
COOTBETCTBHHMC COOCTBEHHOM JIOTUKOH, OJTHAKO HE HE3aBUCUMO OJIHA OT JIpDYTOi, a BTECHOM KOHTaKTE U
B3anMoiecTBrU. Kpome 3Toro, ux o0beAMHsIETIOrHYecKasi COCTaBISIONas, TPAAUIIMOHHO MPHUCYIIIas
MaTeMaTHKe M MPOHMU3BIBAIOIIAs BCE MAaTeéMaTHYECKHE KypChl H  COJAEp)KaTelbHbIE JHHHU.
CdopmynupoBanHoe B DeneparbHOM TOCYyJapCTBEHHOM OQM30BaTEIbHOM CTaHIApPTE OCHOBHOI'O
o611ero oopasoBaHusa TpeOOBaHUE KyYMETh ONEPUPOBATh MOHITHAMU: OIIpEleJICHUE, aKCHOMa, TeopeMa,
JI0Ka3aTeIbCTBO; YMEHHE PACHO3HABATh UCTUHHBIE U JIOKHBIEBBICKA3bIBAHUS, IPUBOAUTH IIPUMEPHI U
KOHTPIPUMEPHI, CTPOUTHBBICKA3bIBAHUSI U OTPHUIAHUS BBICKA3bIBAHUID» OTHOCHUTCSI KO BCEMKypCam,
a QopmupoBaHHE JIOTHYECKHUX YMEHHH pacrpeneisieTcsi I0 BceM rojaaMm oOydeHHusi Ha YpOBHE
OCHOBHOTO ob0miero oOpa3zoBaHus. Coaep>kaHue o0Opa3oOBaHUs, COOTBETCTBYIOIIEE IMIPEAMETHBIM
pesyabTaTaM ocBoeHHs IIpumepHoil paboueii mporpamMmebl, pacupenes€HHBIM 10 TojamM oOydeHwus,
CTPYKTYPUPOBAHO TakuM 00Opa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPHUHUIHUIIHAILHBIM BOIIPOCaAM
oOyuarommuecs: oOpallajgnchk HEOJHOKPATHO, YTOOBI OBJIAICHUE MAaTeMaTHYECKUMHU IOHATHSIMU H
HaBBIKAMH OCYIIECTBIISIIIOCH IIOCJIEIOBATEILHO W IIOCTYNATEIIbHO, C COOJIOIEHHEM NpHUHIIUIA
IMPEEeMCTBEHHOCTH, 2 HOBbI€ 3HAHUSI BKJIFOYAJIMUCh B OOIIYIO CHCTEMY MaTeMaTHYECKHUXIIPEICTaBICHUN
00ydaromuxcs, pacuupsisi U yriryossist e€, o0pa3ysi IpOYHbIe MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O NPEAMETA «MATEMATUKA» B YYEBHOM IIJIAHE

B coorBercTBUHM ¢ DenepallbHBIM TOCYIapCTBEHHBIM 00pa3oBaTEIbHBIM CTAaHAAPTOM OCHOBHOTO
oOmiero oOpa3oBaHUsl MaTeMaTHKa SIBJISIETCS 00s3aTeJbHBIM MPEJIMETOM Ha JaHHOM YypOBHE
oOpazoBaHus. B 6—9 kiraccax yueOHBIN npeaMeT «MaTeMaTHKa» TPAIUIIMOHHO U3ydaeTCs B paMKax
CIICIYIOMINX yYeOHBIX KypcOB: B 6 kiracce — Kypca «MaremaTnka», B 7—9 Kilaccax — KypCOB
«AnreOpay»(BKIIO4as 3JIEMEHTHI CTATUCTUKU M TEOpUH BeposTHocTel) u «I'eomerpusi». Hacrosmieit
OpPOTrpaMMOM BBOJTUTCSI CAMOCTOSITEIIbHBIN YU4eOHBIH KypCc «BeposiTHOCTE M CTaTHCTHKA».

Hactosiiien mporpaMMou mpeaycMaTpuBaeTcsl BbIJICJICHHWE B Y4YeOHOM TIIJTaHE Ha U3yYCeHHE
MaTeMaTHKH B 6 Kjacce 5 yueOHBIX 4acoB B HEJEIIO B TEUEHHE KaXKJI0ro rojia o0y4yeHus, B 7—9 kiac
cax 6 y4eOHBIX YAaCOB B HEJCIIIO B TCYCHHUE KaXKJIOT0 rojga ooydeHus,Bcero 782 ydeOHBIX daca.

TemaTnyeckoe IUTaHUPOBAHHWE YYEOHBIX KypCOB M PEKOMEHIyeMOe pacmpeieieHne ydeOHOTO
BPEMEHU [ HU3YYEHUs] OTHAEJIbHBIX TEM, MPEIJI0KEHHBbIE B HACTOSLIEH MHOporpamMme, Hago
paccMaTpuBaTh KakK INpPHUMEpHBIE OPHEHTUPHI B IOMOIINb COCTAaBUTEIIIO aBTOPCKOW paboueit
OporpaMMbl M TIPEXKJE BCEro YYHUTENIo. ABTOp pabodeil mporpaMMbl BIpPaBe€ YBEIHUYHUTH WU
YMEHBIINUTH NPEJI0KEHHOE YNCII0 YYEeOHBIX 4acOB Ha TeMY, YTOObI yriiyOUThCS B TEMaTHKY,OoJee
3aMHTEPECOBABIIYI0 YUYEHUKOB, UM HAIPaBUTh YCUJIUsSI HAIPEOJOJICHUE 3aTpyAHEHUH. JlomycTumo
Tak)XK€ JOKaJIbHOE TepepacupereiecHNe M IEePEeCTaHOBKa AJIEMEHTOB COJCpP)XaHUS BHYTPH JAaHHOTO
kiacca. KonmyecTBo MpoBEPOUYHBIX pabOT (TeMaTHYECKHUWN UTOTOBBIM KOHTPOJIb KaUYeCTBAa YCBOCHU S
Yy4eOHOTO mMaTepualia) U UX THII (CaMOCTOSITEJIbHbIE U KOHTPOJIbHBIE PabOTHI, TECThI) OCTAIOTCS Ha
YCMOTpEHHE yUHUTENs. TakKe yIUTenb BIPaBE YBEIWYUTHh MM YMEHBIIWUTH YHUCIO YYEOHBIX YacoB,
otBeAéHHBIX B [IpumepHoii pabodeild mporpamMme Ha 000ONIeHWE, MOBTOPEHUE, CUCTEMATH3AIUIO
3HaHUW oOywaromuxcs. EJXMHCTBEHHBIM, HO NPHHIUIINAILHO BAXKHBIM KPHUTEPHUEM, SIBJISICTCS
JIOCTIDKCHHE PEe3yIbTaTOB OOYUEHHUs, yKa3aHHBIX B HACTOSIICH mporpamMmme.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUAYYEBHOI'O ITPEAMETA «MATEMATHKA»
HA YPOBHE OCHOBHOIO OBLLEFO OBPA30BAHWA

OcBocHue yyeOHOTO npeaMmeTa «MaTeMaTHuKa JTOJKHO OOecredynBaTh NOCTH)KCHUE Ha YPOBHE
OCHOBHOTI'O OO0IIIEro oOpa30BaHUs CICAYIOIIUX JUYHOCTHBIX, METANPEIAMETHBIX H IPCIMETHBIX
00pa3oBaTEIbHBIX PE3yJIHTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JInaHOCTHBIE pe3yIbTaThl OCBOCHHS NPOTpaMMBI ydeOHOTro Tipenmera «MaTtemaTHkay
XapaKTePHU3YIOTCS:

IMaTpuoTHyeckoe BocHHTAHHUE:

MIPOSIBICHUEM HHTEpeca K MPOIIJIOMY M HACTOSMIEMY POCCHICKOW MaTeMaTHKHU, IICHHOCTHBIM
OTHOLIEHHUEM K JIOCTHXXEHHSIM POCCHHUCKUX MATEMATUKOB M POCCHUMCKOW MaTeMaTH4YEeCKOM
MIKOJIbI, K UCHOJB30BAHUIO 3TUX JIOCTHKCHUI B IPYTUX HayKax U MPUKIagHbIXCPepax.
I'paxpaanckoe U TyXOBHO-HPABCTBEHHOE BOCHHTAHME:

TOTOBHOCTBIO K BBINOJHCHUIO OOSI3aHHOCTEH TpakJaHWHA W pealiu3allid ero mnpas,
OPEACTABICHUEM O MAaTEMaTHUYCCKHX OCHOBaX (PYHKIIHOHUPOBAHUS Pa3JIHUYHBIX CTPYKTYp,
SIBJICHUM, TPOICAYpP TPakIaHCKOro ooOiecTBa (BBIOOPHI, ONPOCHI U Mp.); TOTOBHOCTBIO K
OOCYXJICHUIO dTUYCCKHUX MOPOOJIEeM, CBSI3aHHBIX C IMPAKTUYCCKUM MPUMEHCHHUEM IOCTWKCHUU
HayKH, OCO3HAHUEM Ba)KHOCTHU MOPaJIbHO-3TUYECKHUX MPUHIIUIIOB B ACSITSIHBHOCTH yIEHOTO.
TpyaoBoe BocniuTaHue:

YCTAaHOBKOW Ha aKTHUBHOE YydYacTHE B pPENICHHHW MNPaKTHYCCKUX 3aad MaTeMaTHYSCKOU
HAIpaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMaTHYECKOTO oOpa30BaHUS Ha IMPOTSKSHUH BCEH
J)KU3HM ISl yCHEUIHOW NMpo¢deCcCHOHAIbHON AEsITEIbHOCTH M Pa3BUTHEM HEOOXOMMBIX YMEHUM;
OCO3HAaHHBIM BEIOOPOM U IMOCTPOSCHUEM UHIUBUIYITbHOU TPACKTOPUU 00pa30BaHMS U )KU3HEHHBIX
IUIAHOB C YUYETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYECKOE BOCIIMTAHHE:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY W OCTETUYECKOMY BOCIPUSTHIO MaTEeMaTHUUYECKHUX
O0OBEKTOB, 3aj1a4, PSIICHUN, pacCy>XACHUN; YMEHUIO BUJIETh MaTeMaTUUYECCKUE 3aKOHOMEPHOCTH
B HCKYCCTBE.

HenHocTH HAYYHOTO MO3HAHUSA:

opueHTanuell B ICSSITEIPHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX IIPEJICTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS YEJIOBEKa, IIPUPOJIBI U OONIecTBa, IMOHUMAaHHUEM
MaTeMaTH4eCKOW HayKH KakK cepbl YEIIOBEUSCKOW JIESTEIIFHOCTH, JTAIlOB €& pa3BUTHS U
3HAYUMOCTH IJISI PA3BUTHS ITUBWJIN3AIAN; OBJIAJICHUEM SI3BIKOM MaTeMaTHKUA U MaTeMaTHIECKOMU
KyJbTypOl KakK CpeJICTBOM MO3HAaHUS MUpA; OBJAJEHHUEM NPOCTEUNIMMHU HaBbIKAMHU
HUCCIIeJOBATEIbCKOU NEesITEIIbHOCTH.
duzuyeckoe BocnuTaHue, GopMupoBaHue KYJIbTYPbI 310POBbs H IMOIMOHAIBLHOIO 0JIArONOTYYHs:

TOTOBHOCTBIO IIPUMCHATHh MaTCMAaTHUYCCKHUE 3HAHHUA B MHTEPCCAXCBOCTO 310POBbs, BECACHUA
3JIOPOBOrO 00Opaza XU3HHU (3M0POBOC MUTAaHHWE, COATAHCUPOBAHHBIM PEKUM 3aHATHU U OTIbIXA,
perynsipHas ¢pu3ndeckast akTUBHOCTD ); C(OOPMHUPOBAaHHOCTHIO HaBBIKa pe(IICKCHUM, TPU3HAHHUCM
CBOCTO MpaBa Ha OMIHOKY W TAKOTO KE MpaBa APYroro 4ejioBeKa.

JKoJI0ru4YecKoe BOCUTAHME:

OpHEHTaIlMei Ha NPUMCHCHHE MaTeMaTUYCeCKUX 3HAHWUN JUIA pEHIeHHs 3amad B o0JacTH
COXPaHHOCTH OKpPYJXKAIOIIeH cpenbl, INIAaHUPOBAHUS ITOCTYIIKOB H OIICHKM WX BO3MOYHBIX
TOCJHEICTBUU IJIs OKPY)KAIOIICH CpeJibl; OCO3HAHHEM TIJI00aJIbHOTO XapaKTepa IKOJIOTHYECKHUX
npoOJIeM U ITyTeW X penieHusl.

JInuHOCTHBIE pe3yibTaThl, 00ecneynBaOIUe AJANTANUIO 00yYAIOIIErocsi K M3MEHSIIOIIUMCS YCJIOBUSIM
COLMAJIbHOM M IPUPO/IHOI Cpe/ibl:

TOTOBHOCTBIO K )IeﬁCTBPISIM B YCIIOBUAX HeOHpe}IeHéHHOCTH, TIOBBIIIICHUIO YPOBHA cBoen
KOMIIETCHTHOCTH Y€PE3 MPAKTHUYCCKYIO ACATCIBHOCTHb, B TOM YHUCJIIC YMCHHEC YUUTHCHA y APYTIUX
H}Oﬂeﬁ, HpI/IO6peTaTB B COBMECTHOM ACATCIBHOCTH HOBBIC 3HAHWS, HABBIKM W KOMIICTCHIIMU H3
OmbITa IPYTHUX;

HEOOXOIUMOCTREO B ()OPMHUPOBAHWUM HOBBIX 3HAHWIN, B TOM 4YHCIIE (HOPMYJIHPOBATH HICH,
HOHSTHUS, TUIIOTE3hl 00 O0BEKTaX W SIBJICHUAX, B TOM YHCJIC paHEee HE W3BECTHBIX, OCO3HABATh
Ie@HUIUTH COOCTBEHHBIX 3HAHWN U KOMIIETCHTHOCTEH, INITAHUPOBATh CBOE pa3BUTHC;

CITOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYaIUIO, BOCIIPHHUMATh CTPECCOBYIO CUTYAaIlHUIO
KaK BBI3OB, TPCOYIOMIHUI KOHTPMEP, KOPPEKTUPOBATh HPUHUMACMbIC PCEIICHUS W JICHCTBHSI,
GopMyITHPOBATH U OIIEHUBATh PUCKHU U TMTOCIICACTBUS, POPMUPOBATH OTIBIT.

METANPEJIMETHBIE PE3YJbTATDHI

MeTanpeameTHble pe3y/bTaTbl OCBOEHWA Mporpammbl yyebHoro npegmerta «MaTtemaTuka»
XapaKTepPU3YOTCA OBAAAEHUEM YHUBEPCAsIbHLIMU NO3HAsamesnbHbIMuU Oelicmsuamu, yHU8epcasnbHbIMU
KOMMYHUKaMUu8HbIMU Oelicm8usaMU U YyHUBEPCAsIbHbIMU pe2ynamueHbiMmuU Oelicmauamu.



1) Vhusepcanohvle no3nagamenbHole Oeticmaus 00ecneuusalon QopMuposanue 6azo06bix KOZHUMUGHBIX
npoyeccos 0Oy4anuuxcs (0ceoeHue Memoo08 NO3HAHUSL OKPYACAIOUe20 MUpA,; NpUMeHenue 102UYeCKUX,
uccnedosamenbCKux onepayuil, YMeHutl pabomams ¢ uH@popmayuetl).
ba3oBble noruueckue AEHCTBUS:

— BBISIBIISITh M XapaKTCPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMAaTUYCCKHX OOBCKTOB,
OOHSTUH, OTHOIICHUN MEXIYy MNOHATHUSIMHU; (OPMYIHUpPOBATh ONPCHACIICHUS  ITOHSTHI;
yCTaHABJIMBAaTh CYIICCTBCHHBIM MNpPU3HAK KIACCHU(UKAIIUU, OCHOBAaHHUs Mg OOOOIICHUS U
CpaBHCHUSsI, KPDUTCPUU IIPOBOJUMOTO aHAJIN3a;

— BOCIIPUHUMATH, (DOPMYJIMPOBATH U NOPEOOPA30OBBIBATH CYXKIACHHUS: YTBEPAUTCIHLHBIC WU
OTpHUIIATEIbHbBIC, CIMHUYHbBIC, YACTHBIC U OOIHE; YCIOBHEBIC;

— BBEISIBIISITH MaTeMaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M IMPOTHBOpPEUUs B (akKTax,
JAaHHBIX, HaOIONCHUSAX W  YTBEPXKICHHUSIX; IMpeanaraTb KPUTEPHUH IS  BBISIBIICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUU;

— JIeIaTh BBIBOABI C MCIIONB30BAHHEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX M HWHAYKTHUBHBIX
YMO3aKJIIOUYEHUN, YMO3aKJIIOUYEHUH 110 aHAJI0I1H;

—  pa3bupaTh AOKa3aTebCTBA MAaTEMAaTHYCCKUX YTBEPXKICHUU (MPsSMbIe U OT MPOTHUBHOIO),
MIPOBOJUTE CAMOCTOSITEIIFHO HECIIOKHBIC JOKAa3aTeIIbCTBA MaTEeMaTHYSCKUX (PaKTOB, BHICTPAWBATh
apryMeHTAaIUIO0, TMPUBOIUTH TNPHUMEPBl W KOHTPHOPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHUs;

— BBIOMpATh CIOcO0 pelnleHus yueOHo# 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB PEIICHUS,
BBIOMpaTh Hambosee MOAXOIIIINIC YIETOM CaMOCTOSITEIbHO BBIJICIICHHBIX KPUTCPHUCB).

bazoBrie mccnenoBaTeNbCKIE NEHCTBIA:

— HCIIOJIb30BaTh BOIPOCHI KaK MCCJIEN0BATEIbCKUI MHCTPYMEHT MO3HaHUs; (POpMyIUpoBaTh
BOIIPOCHI, (PUKCUPYIOIIHME NTPOTUBOPEYHE, NPOOJIEMY, CAMOCTOSITEIBHO yCTAaHABINBATh UCKOMOE U
JnaHHoe, GOPMHUPOBATH TMIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIIMIO, MHEHHE;

— MIPOBOJAUTH MO CaMOCTOSITEJIbHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIH HSKCIIEPHUMEHT,
HEOOJIBIIIOE MCCJCNOBAaHME II0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHU4eCKOTo OOBeKTa,
3aBUCHUMOCTCH 00BEKTOB MEKIY COOOI;

— CaMOCTOSITeIbHO (POpPMYyJIHpOBATH OOOOIIEHUSI M BBIBOJABI IO pe3yjibTaTaM IPOBEAEHHOTO
HaOJIFOICHUSI, UCCJIC0BAHUsI, OLIEHUBATh JOCTOBEPHOCTh IIOJIYYEHHBIX PE3yJbTaTOB, BHIBOJOB M
00001IeHNI;

— OPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TaK)KE BBIJIBUTATh IPEIMNOJIOKECHUS O
€ro pa3BUTHU B HOBBIX YCJIOBHSX.

Pabota ¢ undopmarmeit:

— BBISIBIISITH HEJIOCTATOYHOCTh W M30BITOYHOCTh MH(POPMAIINH, JTAaHHBIX, HEOOXOIUMBIX I
pelIeHus 3aIa4u;

— BBIOWpaTh, aHaJIW3UPOBATH, CUCTEMATHU3HPOBATHh W WHTEPOPETHPOBATH WH(QPOPMAIHIO
pa3IHYHBIX BUAOB U POPM MPEACTABIICHUS,

— BeIOUpaTh (opmy mpeacTaBiicHHs HHGOPMAIMU W HJLUIIOCTPUPOBATH peliacMble 3aadyu
cxemMaMu, JuarpaMMamMu, HHOU IrpaduKoil U UX KOMOUHAIUSIMU;

— OIICHUBATh HAAEKHOCTh HHOOpPMAILIMKU 10 KPUTECPHUSIM, MHPEIJIOKCHHBIM YUYHUTEIIEM WA
chOpMYJIMPOBAHHBIM CaMOCTOSITEIILHO.

2) Vhusepcanvnvle KOMMYHUKAMUBHBLE OCUCMEUs 00eCReuusam chopmuposannocnb CoOYUaIbHbIX
HABBIKOB 00VYAIOWUXCA.

OOmenue:

— BOCIIPUHUMATL U (OPMYJHUPOBATH CYKICHUS B COOTBETCTBHH C YCJIOBUSIMH H LEISIMU
OOIIEeHUS; SICHO, TOYHO, ITPAMOTHO BBIPaXXaTh CBOIO TOUYKY 3PCHHS B YCTHBIX M ITHCHMEHHBIX TEKCTaX,
JaBaTh MOSICHEHHUS 110 X0y PCUICHUS 3aauyl, KOMMEHTUPOBATh MOJYYCHHBIN PE3yJIbTaT;

— B XOJe OOCYXXJEeHHUs 3aJlaBaTh BOIIPOCHI I10 CYIIECTBY OOCYXJaeMOW TeMbl, MPOOJIEMBI,
pemaemMoii 3aja4u, BBICKa3bIBaTh HJCH, HaIllEJIEHHBbIC Ha MOUCK PEIISHUs; COMOCTABIISITH CBOHU
CYXXICHUS C CYXKIACHHSAMH APYTrHX YYaCTHHKOB auajora, OOHapy)KMBaTh Pa3JIMdUe U CXOJCTBO
MO3UINI; B KOPPEKTHOM popme popMyIMpoBaTh pa3HOTIIACHS, CBOU BO3PaXKECHUSI;

— MPEJICTABIISITh PE3yJIbTaThl PELISHUs 3aJa4yd, JSKCIEPUMEHTa, HCCIIEJOBaHUs, IPOCKTa;
CaMOCTOSITeIbHO BBIOMpATh (opMaT BBICTYIJIEHUSI ¢ YUYETOM 3aJiad MPE3CHTAIIUH U OCOOCHHOCTEH
ayJIUTOPUH.

CoTpyAHHYECTBO:

— IIOHUMAaTh U MCIIOJIb30BaTh NPCUMYIIECTBA KOMaHIHOW U MHAUBHUIAYaJIbHON pabOThl pHU
perreHnn y4eOHBIX MaTeMaTHUYCCKUX 3a71ad;

— TIIpPUHUMATh LIEJIb COBMECTHOM JEATCIHLHOCTH, IUIAaHHUPOBATh OPTAaHU3AIUI0 COBMECTHOM
paboThI, paclpeessiTh BUALI padOT, JOrOBapUBATHCS, OOCYXKIAaTh IPOLIECC U PEe3yJIbTAT pabOThI;
0000111aTh MHEHHSI HECKOJIBKUX JIFOIEH;

— ydYacTBOBaTh B IPYIIIOBBIX (opMax padoThl (0OCYXIeHHUs], OOMEH MHCHHUSMH, MO3TOBBIC



LITYPMBI U JIp.); BBIIIOJHSATH CBOIO 4acTh PabOThl M KOOPJAMHUPOBATH CBOU JCHCTBUS C APYTHMU
YJIeHaMH KOMaH/Ibl; OIIEHWBAaTh KadyeCTBO CBOETO BKJaJa B OOMMH NPOAYKT IO KPHUTEPUSIM,
chOpMYJIMPOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
3) Vuusepcanvhvle pecynamugHsie deticmeusi 00ecneuusaomopmMuposanie cCmblio8blX YCMaH080K U
JICUSHEHHBIX HABBLIKOE TUYHOCITU.
Camoopraan3amus:

— CcaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aJITOPUTM pELICHUs 3a7aud (MJIH €ro 4acTh), BRIOUpATh
cnoco® pemieHUsT € y4€TOM HMEIOIIUX CSI PECYypcoB M COOCTBEHHBIX BO3MOJXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PELICHUH C y4€TOM HOBOU MH(MOpMaInH.

CaMOKOHTpPOIIb:

— BJAJAETh CIIOCO0aMHM CaMONPOBEPKH, CAMOKOHTpPOJISI Hpollecca W pe3yJibTaTa pelieHus
MaTeMaTHYEeCKOW 3a71a4uu;

— TMpenBHAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH HpPH pPEHICHHH 3aJa4d, BHOCHUTH
KOPPEKTHUBHI B JIESITEJIbHOCTh HA OCHOBE HOBBIX OOCTOSITEJIBCTB, HalJICHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEW;

— OIICHMBATh COOTBETCTBUE pE3yJIbTaTa AESITEILHOCTH ITIOCTABJICHHOM II€JIM W YCIJIOBHUSIM,
OOBSICHATH NPUYHHBI JOCTHI)KECHUSI MM HEJOCTVIKCHUS 1IeJIH, HaXOAUTh OIINOKY, JaBaTh OIEHKY
NMpUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJbTATBI

[IpenmeTHble pe3ynbTaThl OCBOCHHs I[IpuMepHOl paboueidl nporpaMmbl O MaTeMaTHKE
MpeJICTaBIICHbI MO TOJaM OOYy4YEHHs B CICAYIOIIMX pazjeiiaX IporpaMMbl B paMKaX OTIEIbHBIX
KypcoB: B 5—6 kiraccax — kypca «Marematuka», B 7—9 Kijlaccax — KypcCoOB
«Anredpa», «I'eomerpus», «BeposATHOCTE U CTATUCTHUKA.

PazBuTne nornuyeckux npeAacTaBI€HUN U HABBIKOB JJOTUYECKOTOMBIIIIEHHS OCYIECTBIISIETCS
Ha TPOTSDKEHUH BCEX JIET OOy4YeHHs] B OCHOBHOM IIIKOJIE B paMKaxX BCEX Ha3BAHHBIX KYPCOB.
Ilpenmomaraercsi, 4TO BBIMYCKHUK OCHOBHOM IIKOJIBI CMOYXET CTPOHUTH BBICKa3bIBaHUSI U
OTpHUIIaHUsI BBICKa3bIBaHWI, PACMIO3HABAaTh UCTUHHBIE U JIOKHBIE BBICKa3bIBaHUs, IPUBOJIUTH
OpUMeEpPbl MU KOHTPHOPHUMEPHI, OBIAJACET MNOHATUSIMH: ONpPEAEIEHHUE, aKCHoMa, Teopema,
JI0Ka3aTeJIbCTBO — M HAYYUTCS MCIIOJIL30BAaTh UX IPU BBIITOJHEHUHU YyYeOHBIX U BHEY4YEOHBIX
3a/1ad4.

HNEJU N3YYEHUS YYEBHOI'O KYPCA «MATEMATHKA» 6 kiace

ITpuopuUTETHBIMH IEISIMHU OOyUEeHHsI MaTeMaTHKe B 6 Kilacce SIBISIFOTCSI:

— THIPOAOJIDKECHUC (bOpMI/IpOBaHI/Iﬂ OCHOBHBIX MAaTE€MAaTHYECKHUX IOHSITHU ('—II/ICJ'IO, BCJIIMYHMHA,
reomeTpuueckass  ¢Gurypa), 0OeCIedYHBaIOIUX  IPEEMCTBEHHOCTh M  IIEPCIEKTHUBHOCTH
MaTeMaTHYeCKOTo 00pa3oBaHUs O0yUJarOIIUXCS;

— pa3BuUTHE WHTEIJUICKTY AIIbHBIX U TBOPYECKHUX criocoOHOCTEeH oOyuarommuxcs,
IMO3HaBaTeJIbHOU AKTHUBHOCTH, HCCJICO0OBATCIIbCKHUX yMeHI/Iﬁ, HUHTEpECAa K UIBYUCHHUIO MAaTEMAaTUKH;

— ToABeJICHUWE OOYYaroIIUXCs Ha JOCTYITHOM I HUX yPOBHE K OCO3HAHUIO B3aWMMOCBS3U
MaTeMaTHUKH U OKPY’KAIOIIEro MUpa;

— ¢dopmupoBanue (QyHKIMOHAJIBHONH MaTeMaTHYeCKOW IPaMOTHOCTHU: YMEHHsS paclo3HaBaTh
MaTeMaTHYeCKHE OOBEKTHI B peaJIbHbIX )KU3HEHHBIX CUTYalHsIX, IPUMEHSITh OCBOCHHBIE YMEHHUS JIJIsI
PEICHUA TIPAKTHKO-OPHUCHTUPOBAHHBIX 3aJaa4, MHTCPHOPECTHUPOBATH ITOJIYYCHHBIC PE3yJbTaThbl U
OII€CHMUBATh UX Ha COOTBECTCTBUC HpaKTH‘IeCKOﬁ CUTyaluu.

OCHOBHBIE JMHUM COJEpXaHWUsI Kypca MareMaTHKu B 6 kijacce — apudmerhdeckass u
reoMeTpHu4ecKas, KOTOpble Pa3BUBAIOTCS HapaJlIeIbHO, KaX/las B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJTHAKO, HE HE3aBHUCHUMO OJHAa OT JAPYrOi, a B TECHOM KOHTAKTE€ W B3aMMOJCHCTBHU.
Takxe B Kypce NpOHUCXOIUT 3HAKOMCTBO C 3JIEMEHTAMH aIreOpbl U ONMHUCATEIIBHON CTaTUCTHKH.

H3zydenue apudMeTHIESCKOT0 MaTepuaia HAYMHAETCsl CO CUCTEeMaTH3alluy U Pa3BUTHUsI 3HAHUH O
HATypaJbHBIX YHCJIaX, IOJIYyYEeHHBIX B HadaJdbHOW 1mkojie. I[IpM 5TOM coBeplIeHCTBOBaHHUE
BBIYHMCIIUTEIILHOW TEXHHUKH W (POPMHUpPOBAHHE HOBBIX TEOPETUUYECKHMX 3HAHHMH COYETaeTcs ¢
pa3BUTHEM BBIUYHCIUTEIFHON KyJIbTYphl, B YaCTHOCTH C OOYYEHHEM NOPOCTEUIIHUM NOpuémMam
IPUKUIKHW U OUCHKH PE3YyIbTaTOB BBIYMCIJICHUHN. I/I3yquI/Ie HaTypaJIbHBIX YHUCECII IIPOAOJIKACTCA B
6 KJj1acce 3HAKOMCTBOM C Ha4aJIbHBIMH MMOHSATHUSIMUTEOPHUH JAEITMMOCTH.

Jpyroii KpyIrHbIi 610K B COZIEP)KaHUHN apuPMETHISCKOW JUHUN —OTO Apoou. Hauano uzydeHus
OOBIKHOBEHHBIX U JIECSITUYHBIX IpoOeil OTHECEHO K 5 Ki1accy. DTO MEPBBIM 2Tan B OCBOCHHUU JIPOOEi,
KOrJla MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU HJIESIMH, MOHSITHSIMH TEMBI.



ITpu sTOM paccMoTpeHHE OOBIKHOBEHHBIX JpoOei B MOJIHOM 00bEME NPEAIIECTBYET U3yUESHUIO
IECSTUYHBIX IPOO0Ci, 4TO IeJIecOOO0pa3sHO C TOYKH 3PEHHS JOTUKH H3JIOKCHHS] YHCIOBOW JIMHHH,
KOorja MpaBwjia JNEUCTBHH C JECATUYHBIMH JAPOOSIMH MOXKHO OOOCHOBATh YK€ H3BECTHBIMU
QJITOPUTMAaMH BBIIOJIHEHUSI IEHCTBUI ¢ OOBIKHOBEHHBIMH JIPOOSMHU. 3HAKOMCTBO C ASCSTUYHBIMU
IPOOSIMH PACIIUPHUT BO3MOKHOCTH JUIS IIOHUMaHHUS OOYYarOIIMMUCS MPUKIAIHOTO IPUMEHEHHUS
HOBOM 3aIlMCH NIPY U3YyYCHHUH IPYTUX MIPEIAMETOB U IIPH MPAKTUYECKOM HCIToIb30BaHnu. K 6 kinaccy
OTHECEH BTOPOHM JTall B HM3YyYEHUHM ApOOEi, Iie NPOUCXOJHUT COBEPIICHCTBOBAHHUE HAaBBIKOB
CpaBHEHHsI M IpeoOpa3oBaHHs JApoOel, OCBOCHHE HOBBIX BBIYHUCIUTEIBHBIX aJTOPUTMOB,
OTTa4MBaHHE TEXHUKH BBIYUCIICHHWH, B TOM 4YHCJIC 3HAYCHUW BBIP@XKCHHH, COJIEpKalluX U
OOBIKHOBEHHBIC, M JECATHUYHBIC JPOON, yCTAHOBIICHHE CBs3€H MEXJy HHMH, paccMOTpEHHUE
npuéMOB pelIeHHs 3ama4 Ha npodu. B Hagane 6 kiracca mpoOMCXOOUT 3HAKOMCTBO C HOHSITHEM
MPOIICHTA.

OCOOEHHOCTBIO M3YYCHHUs IOJIOKUTEIIBHBIX W OTPHIATEILHBIX YHCEJ SIBISIETCS TO, YTO OHU
TaK)Ke MOTYT pacCMaTPHBAThCS B HECKOJBKO 3TamoB. B 6 kilacce B Hayalle M3YYEHUS TEMBI
«IToJIO)KUTENBbHBIE U OTPHUIIATEJILHBIC YHCIa» BbIIesieTcs noareMa «Llenmble uncna», B pamMKax
KOTOpPOW 3HAKOMCTBO C OTPHIATEIILHBIMH YHCJIaMH W JIEHCTBUSIMHU C TOJIOXKUTEJIBHBIMH U
OTPHULATEIBHBIMH YHCIAMH IPOUCXOIUT Ha OCHOBE COJICPIKATEIILHOTO 101X0/1a. DTO MO3BOJISIET Ha
JOCTYITHOM ypOBHE ITO3HAKOMHTBH YYalIUXCSd NPAKTHYSCKH CO BCEMH OCHOBHBIMHU IOHSITHSIMU
TEeMbl, B TOM YHCJIIE W C IpaBUJIaMH 3HAKOB IIPU BBINIOJHEHUU apU(PMETHUYECKUX JEHCTBUIA.
H3yyeHune palimoHaJIbHBIX YHCEJ Ha 3TOM HE 3aKOHYUTCS, a OyJIeT MPOJIOJHKEHO B Kypce ajlreopbl
7 KJjlacca, 4TO CTaHET CJEAYIOUIMM MNPOXOJOM BCEX MNPUHIUITHAIBHBIX BOIPOCOB, TEM CaMbIM
pasneneHue TpyAHOCTEeH oOserdaeT BOCHPHSITHE MaTepuala, a paclpenciIeHue BO BPEMEHU
CHOCOOCTBYET MPOYHOCTH NMPUOOpPETAEMbIX HABBIKOB.

[Ipu 00y4YeHUHN PEUICHHUIO TEKCTOBBIX 3aJa4 B 6 KJIaCC UCHOJIB3YIOTCS apuPMETHISCKHE TPUEMBI
peuieHus. TeKCTOBBIC 3aa4H, pelraeMbple IPU OTPaOOTKE BBIYMCIMTEIIFHBIX HaBBIKOB B6 Kitacce,
paccMaTpHUBaIOTCs 3ajla4d CICAYIOIIMX BHJOB: 3aJlayd Ha JABWI)KEHHUE, HA YacTH, Ha MOKYIIKH, Ha
paboTy W TPOU3BOAUTEIBHOCTH, Ha IPOLICHTHI, Ha OTHOLICHHS M mnpomnopuuu. Kpome Toro,
o0ydJaromuecs: 3HaKOMSITCsl ¢ NMpUEMaMU pELICHHs 3alad IepeOOopoM BO3MOXKHBIX BapHaHTOB,
ydarcsi paboTaTh ¢ HHpOpMalued, npeicTaBieHHoW B (opMe TaOJIHIl UK JHArPAMM.

B paboueii nmporpammMe npenycMOTpeHO (popMHpOBaHHE MPONEIACBTHYSCKUX alreOpandecKux
npejcTaBjieHnil. bykBa Kak CHMMBOJI HEKOTOPOrO 4YHCJIa B 3aBUCHUMOCTH OT MaTeMaTH4Ye€CKOro
KOHTEKCTa BBOJUTCS IOCTEIICHHO. byKBeHHass CHMBOJIMKA IIMPOKO HCHOJB3YETCsl HPEXkKJe BCEro
JUIsL 3allMCH OOIIMX YTBEPXKICHUH M TMpeJIOKeHUH, (OopmyJsl, B YaCTHOCTH JJIs BBIYHUCIICHUS
reOMETPUYECKUX BEJIWYUH, B KAUECTBE «3aMECTHUTEJIs» YHCIA.

B kypce «MaremaTtuku» 6 kiiacce NpeicTaBlieHa HarjsiHas TeOMETpHs, HalpaBJICHHas Ha
pa3BuTHEe OOpa3HOTO MBIIIJICHUS, T[POCTPAHCTBEHHOTO BOOOpa)EHUs, H300pa3UTEIbHBIX
YMEHHI. DTO Ba)KHBIN 3Tal B U3yUYEHHUH I'€OMETPHUU, KOTOPBHIM OCYIIECTBIISIETCS] HAa HATrJISIJTHO-
HPaKTHYECKOM YPOBHE, OIMPAETCs Ha HAIJISIAHO-00pa3Hoe MBIIIJICHHE o0yJatoiuxcs. boybimast
pOJIb  OTBOAWTCSI NPAKTHYCCKOW JACATEIBHOCTH, OIBITY, OKCIIEPUMEHTY, MOJICIUPOBAHHUIO.
OO0yuatonuecsi 3HaKOMSITCSI C TEOMETPUYESCKUMH (UrypaMu Ha INIOCKOCTH U B IIPOCTPAHCTBE, C
HX OPOCTEHIIUMHU KOH(MUTYpPALUsIMH,ydaTcss U300pakaTh UX Ha HEJIWHOBAHHON M KJIETYATOM
Oymare, paccMaTpuBalOT HX IpocTeilmmne cBoiicTBa. B mpomecce wu3y4yeHUs! HaArsAHOMN
reOMETPHUH 3HAHMUS, MOJYyUYCHHbIE 00YyYaIONIMMHUCI B HA4YalbHOM IIKOJIE, CHCTEMAaTU3UPYIOTCS U
pacmupsiroTCsI.

MECTO YYEBHOI'O KYPCA B YUEBHOM ITJIAHE

CormacHo yueOHOMY TUIaHY B 6 KJIacCce U3ydaeTcsi MHTETPUPOBAHHBIN NpeiMeT «MaTteMaTukay,
KOTOPBII BKIIOYAaeT apU(PMETHYSCKHU MaTepuall U HaTJSIAHYI0 TEOMETPUIO, a TaKKe
OPONEJICBTUYCCKUE CBEJICHUSI W3 aJireOpbl, DJICMEHTHI JIOTHKH W Havalla OIHh caTeJIbHOU
CTAaTHUCTHKHU.

V4eOHBIN IJIaH Ha W3YYCHHUE MAaTEMAaTHKH B 6 KjacCce OTBOJAHUT HE MEHEE 5 y4eOHBIX YacOB B
HEJICITF0 B TCYCHHUE KaXXJIOTO rojia o0ydeHus, Bcero He meHee 170 y4eOHBIX YacoB.

COJIEPX KAHUE YUYEBHOT'O KYPCA (T10 TOJAM OBYUYEHU )
6 xiacc

Hamypansuste uucna

Apudmernyeckue JCHCTBUS C MHOIO3HAYHBIMU HATypaJbHBIMU 4YHCHAMH. UHCIIOBBIC
BBIPAXKCHHUS, MOPSIOK JICUCTBUM, UCIIOJIb30BaHUE CKOOOK. lIcrionb30BaHHUE IPU BBIYHUCICHUSX
HEePEeMECTUTEIIFHOTO M COYETATEIFHOTO CBOMCTB CIOKEHUSI M YMHOXXCHHS, PACIPEACITUTCIHHOTO
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cBoiicTBa yMHOXeHUsl. OKpyTrJIeHHe HaTypaJbHBIX YHUCE.
JlenuTesn M KpaTHBIE YMCIIa; HANOOJBIINI OOIINH NeIUTEIIF 1 HaUMEHbIIIee 00lee KpaTHOE.
JlenuMocTh CyMMBI U IpOU3BeAeHUs. JlejleHne ¢ ocTaTKOM.

Jpoou

OObIKHOBEHHass ApoOb, OCHOBHOE CBOMCTBO npoOu, cokpaiieHue apodeil. CpaBHeHHE U
ynopsigounBaHue ApoOeii. Pemenune 3a1ay Ha HaX0XKJACHUE YacTH OT LIEJI0T0 U IIEJIOr0 10 €ro YacTH.
JdpoOHoe dUmMCIO Kak pe3ylbTaT naejieHus. IlIpencTtaBiieHHMe MASCATHYHOW ApoOM B BHIC
OOBIKHOBEHHOM IpOOU M BO3MOYKHOCTH IIPEJACTaBICHUSI OOBIKHOBEHHOM IpOOU B BUJIE NECSITUIHOM.
HecsitnuHble ApoOM M MeTpudYecKass cucremMa Mep. Apudmernyeckne HEUCTBHUSI U YHUCIOBBIC
BBIPAXXECHUSI C OOBIKHOBEHHBIMH M JECATHUYHBIMH IPOOSIMU.

OtHomienne. JleneHme B JgaHHOM OTHoOmIeHMH. Macmrad, npomnopuusi. I[IlpumMenenue
NPONOPLUMN NPU pEUIEHUH 3a7ad.

ITonsiTme mpoiieHTa. BerumcieHme mpouneHTa OT BEIWYHHBI M BEJIHMYHMHBI IO €€ NPOICHTY.
BrIpakeHHe NPOLIEHTOB AECITHYHBIMH ApoOsMu. PelreHne 3amad Ha MPOUEHTH. BrIpakeHue
OTHOUIICHUA BCJINYUH B IIPOLCHTAX.

Ilonosrcumenvnvie u ompuyamenbnvie 4ucia

ITonoxurtenbHble U OTpULaTeNbHble uucna. Llensie yncia. Moayib ynciia, reoMeTpUYeCcKas
WHTEepHpeTanuss MoayJisi uucia. M3oOpakeHHe yncesl Ha KOOPAHMHATHOM NpsiMoii. UucioBeie
npoMexyTku. CpaBHeHHEe uYncesl. Apu]pMeTHdecKkue AeHCTBUSI C TNOJIOXKHUTECIBHBIMU U
OTpHULIaTEIbHBIMHU YHCIJIAMHU.

IIpsaMmoyronpHasi cuctemMa KOOpAMHAT Ha IockocTu. KoopawHaTel TOYKH Ha IIIOCKOCTH,
aOcuucca u opauHarta. [loctpoeHue Touek U (puUryp Ha KOOPAUHATHOU IIOCKOCTH.

bykeennvie evipascenusn

IIpumenenne OyKB IS 3alUCHU MaTEMaTHYECKHX BBIPaXXCHUI M npemiiokeHuil. CBoiicTBa
apudmMeTnyeckux JeHCTBUH. ByKBEHHBIC BBIPQXEHUSI W YHCIOBBIC IOJACTAHOBKH. ByKBEHHBIC
paBeHCTBa, HaXOXXJCHWE HEU3BECTHOT'O KoMIoHeHTa. @Dopmyibl; (GopMyibl nepuMerpa u
IJTOIIa Iy TIPSIMOYTOJIBHUKA, KBaJIpaTa, o0bEMa napauiesienuiie a u Kyoa.

Pewienue mexcmoswix 3aoau

Pemrerne TeKCTOBBIX 3a/1ad apu(PMETHUYSCKUM cHocoOoM. PemnieHme Jormdyeckux 3anad.
Pemrenne 3amayu mepebopoM BceX BO3MOXKHBIX BapHAaHTOB.

Pemienue 3anay, cojepkaliux 3aBUCHUMOCTH, CBSI3bIBAIOLIUX BEJIUYHUHBI: CKOPOCTb, BpEMSI,
paccTosiHue; 1ieHa, KOJIMYECTBO, CTOUMOCTB; IPOU3BOJAUTEIIBHOCTb, BpeMsi, 00BbEM palOTHI.
Enunnusl u3aMepeHusi: Macchl, CTOUMOCTH; PACCTOSIHUSI, BPEMEHH, CKOpPOCTU. CBsI3b MEXIY
€IMHHUIIAMH U3MEPEHUS KaXXJ0H BEJIIUYHUHBI.

Pemenue 3anay, cBsI3aHHBIX C OTHOLIEHHUEM, HPOMOPLUHUOHAIBHOCTBIO BEJIWYHUH, IPOLEHTAMU;
pelIeHne OCHOBHBIX 3ajlad Ha JPOOHWH MPOLIEHTHI.

O1eHKa W MPUKHAKA, OKpyriaeHue pesyibrata. CocTtaBieHHe OyKBEHHBIX BBIPAXXECHUN

O YCJIOBHIO 3aJ[a4H.

IIpencraBneHne JaHHBIX C TIOMOMIBIO TaOIUIl 1 quarpamMmM. CToiidouaTeie JHAarpaMMbl: YTCHUE U
nocTpoeHue. UTeHne KpyroBBIX JUAarpaMM.

Haznaonan zceomempus

Harmsinaesie ipencraBieHust o puUrypax Ha INIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, yTroJ,
JIOMaHasi, MHOI'OYTI'OJIbHUK, YEThIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

BszaumHoe pacnosoxxeHue ABYX MNpPsIMBIX Ha IUIOCKOCTH, HOapajllelibHbIE IIPsIMbIE,
IEepHEeHIUKYJISIpHBIE IIpsiMble. MI3MepeHne pacCTOSIHUM: MEXAYy ABYMsI TOUKaMH, OT TOUYKH O
OpsAMOIi; AJIMHA MaplIpyTa Ha KBagpaTHOM CEeTKe.

H3mepeHue U DIOCTPOEHME YIJIOB C IOMOUIBIO TpaHCHOpTHUpa. Bulabl TpeyrojabHUKOB:
OCTPOYTOJIBHBIH, MPSIMOYTOJIbHBIH, TYINOYTOJbHBIW; pPaBHOOEIPCHHBIH, PaBHOCTOPOHHUU.
YHeThIpEXYTrOJIbHUK, IIPHUMEPBI YeThIPEXYTOJIbHUKOB. IIpssMOyroabHUK, KBaJpar:
HCIOJIF30BaHUE CBOMCTB CTOPOH, YIIOB, TUaroHajei. M3o6pakeHnereoMeTpudeckux Guryp Ha
HEJIMHOBaHHOW OyMare ¢ HCIOJb30BaHUEM ULHUPKYJs, JIMHEHKH, yroJIbHHKA, TPaHCHOPTHPA.
TTocTpoenus Ha KiaeTdYaTon Oymare.

ITepumerp MHOrOyronapHuka. IloHsiTue miomanu GuUrypbl; € IMHHUIBI U3MEPCHUS TUIOMIAIH.
TTpubnmxE€HHOE WU3MEpeHHe IUIomaan (Guryp, B TOM dYHCJI€ Ha KBaJpaTHOW CETKe.
ITpubnm>xéHHoOe N3MEpEeHHUE JIIMHBI OKPYKHOCTH, TIOIAIN Kpyra.

CumMeTpus: [eHTpajibHasi, OCeBasi U 3€pPKaJlbHAsI CUMMETPHH.



ITocTpoeHne CUMMETPUYHBIX (PUTYD.

Harnsgaele npencTaBieHus O NPOCTPAHCTBEHHBIX (HUI'ypax: Hapajulesenuiies, KyO, mpusMa,
nupaMmuia, KOHyC, UHIWHIp, mapu chepa. M3o0paxkenue npocrpancTBeHHBIX Guryp. IIpumepsr
pa3BEPTOK MHOTOIPAHHUKOB, HIVIMHIpa U KoHyca. Co3gaHue MoAesIel IPOCTPAaHCTBEHHBIX (QUTYDP
(n3 Oymaru, MpPOBOJIOKH, TUTACTUINHA U JP.).

I[MoasaTre 00BpEMa; eMUHUIIBI H3MEpEHH 00BEMa. OOBEM IIPSIMOYOIILFHOTO HapajuIeIeHuneaa,
KyOa.

IUVIAHUPYEMBIE TPEAMETHBIE  PE3VJIBTATHBI OCBOEHHSA TIPUMEPHOW PABOYEN
MMPOI'PAMMBI KYPCA (I1IO 'OJAM OBYUEHMHS)

OcBoeHne yueOHOTo Kypca «MaTtemaTnka» B 6 Kitacce OCHOBHOU IITKOJIBI IOJKHO 00eCIeunBaTh
JOCTHIKCHHE CIICAYIOUINX MMPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

6 Knacc

Yucna u éviyucnenus

—  3HaTh W NOHMMAaTh TEPMHHBI, CBSI3aHHBIC C PA3JINYHBIMHM BHAAMH YHCEI M CIIOCOOaMM HX
3aMMCcH, IEPEXOINUTH (€CJIM 3TO BO3MOYHO) OT OJHOM (DOPMBI 3aITMCH YHUCIIA K JPYTOM.

— CpaBHHMBaTh M YIOpPSIOYMBATH IEJIbIE 4YHCJA, OOBIKHOBEHHBIC M JECATUYHBIC JApOOH,
CPaBHUBATb YUCJIA OJJHOTO U PAa3HbIX 3HAKOB.

—  BrmmonHATh, codeTass yCTHBIE M NHCBMEHHBIE NPHUEMBI, apu(pMeTHUecKHe ASHCTBHS C
HaTypaJbHBIMH H  [EJBIMH  YHCJIAMH, OOBIKHOBEHHBIMH U  JECATHYHBIMH  JIPOOSMH,
IIOJIOJKUTEIbHBIMU U OTPULIATEIIBHBIMU YHUCJIAMU.

—  BbruuciasaTe 3HaUCHUS YHCIOBBIX BBIPAXKEHHUM, BBIMOJIHATH NPUKHUIAKY U OIEHKY pe3yjbTaTra
BBIUMCJIICHHUH; BBIMNOJHATh NOPEOoOpa3sOBaHUsS YHCIOBBIX BBIPAXXEHHUM Ha OCHOBE CBOMCTB
apupMETHICCKUX ACHCTBUI.

—  CoOOTHOCHUTH TOUKY Ha KOOPJAUHATHOU MPSIMOI C COOTBETCTBYIOIIUM €if YHCIIOM U
n300pakaTh YHCJIa TOYKAMH Ha KOOPJMHATHOW MPSIMOM, HAXOIUTh MOIyJIb uuciia. COOTHOCUTH
TOYKHU B IPSIMOYI'OJIBHOU CUCTEME KOOPAUHAT C KOOPAUHATAMU 3TOU TOUKHU.

— OXpyTisTh 1LEJIbIE YUCIIa U ISCSITUYHBIC IPOOH, HAXOANTh PHUOIMIKEHUST YHCEIT.

Yucnoevie u OyKeeHHbBlE GHIPAIHCEHUA

— Ilonumarte ¥ ynoTpeOisiTh TEPMHHBI, CBA3aHHBIE C 3aIUCHIO CTEIEHW YHCIIa, HaXOIHUTh
KBaJIpaT M KyO YHCIIa, BRIYUCIIATH 3HAUYCHUS] YHCIOBBIX BRIPAXKEHUM, COACPIKAIINX CTETICHU.

—  Ilonp3oBaThbecsl NpU3HAKAMH JAESJIMMOCTH, PACKIAaAbIBATh HATypallbHbIE YHCIA Ha MPOCTHIE
MHOHUTEJIH.

—  TTonwp3o0BaThes MacmITaboOM, COCTABISITh NPONOPIIMH U OTHOIICHUS.

—  Hcmonb3oBaTh OyKBBI JJIs 0003HAUEHUs! YHMCEN MPU 3alIUCH MaTEeMaTHYECKUX BBIPAXKCHUH,
COCTaBIISITh OyKBEHHBIE BBIPOXKEHUSI U (POPMYJIbI, HAXOAWUTH 3HAUECHMS OYKBEHHBIX BBIPAKCHU,
OCYHIECTBJISIsI HEOOXOAUMBIE ITOACTAHOBKHU M ITPe0Opa3oBaHMUsI.

— HaxonuTe HEU3BECTHBIM KOMIIOHEHT PaBE€HCTBA.

Peuwienue mexcmoewix 3aoau

—  Pemate MHOTOMIaroBbsie TEKCTOBBIE 3a/1a41 apUPMETHIECKUM CITOCOOOM.

—  Peurars 3aa4u, CBI3aHHBIC C OTHOIIICHUEM, ITPOIIOPIIHOHAIBHOCTHIO BEJIMYWH, MPOIICHTAMMU;
peurath TP OCHOBHBIC 3a/1a4/ Ha JIPOOU U MPOICHTHI.

—  Pemrate 3amaum, cojiepikaliyde 3aBHCUMOCTH, CBSI3BIBAIOIINE BEIIMYUHBI: CKOPOCTH, BPEMs,
paccTosiHhe, IIeHa, KOJIMYECTBO, CTOUMOCTH, NPOU3BOIUTEIBHOCTH, Bpems, o0BEMa padoOTHI,
HUCHOJIB3YsI apu(PMETHUECKHUE ACHUCTBUS, OIICHKY, IIPUKHUIKY; MOJb30BATHCS CAMHUIIAMH U3MEPECHUSI
COOTBETCTBYIOIIUX BEIUYUH.

—  CocraBisiTh OyKBEHHBIC BRIPQKCHUS IO YCIOBHUIO 3aJIa4H.

—  UW3BiekaTte mH(pOpMAIUIO, NPEACTABICHHYIO B TaOJWIlaX, HA JUHEHHOU, CTONOYATON WITH
KPYTOBOM JHarpamMmax, HHTEPIPETUPOBATh MPEICTABIICHHBIC JTaHHBIC, UCIOJIF30BaTh JIAHHBIC IIPHU
pelIeHUH 3a1ad4.

— IMpencraBisaTe HHGOPMAITHIO C TIOMOIIBIO TAOJIHIL, TUHECHHON U CTOJIOYATOW AHArpaMm.

Haznaonan ceomempus
—  IlpuBoauTh mHpHUMEpBl OOBEKTOB OKPYKAIOIMIETO MHUpa, HUMEIMHUX (OPMY H3YUSHHBIX
TCOMETPHUYECKHUX INIOCKUX U IIPOCTPAHCTBEHHBIX QUTYP, MPUMEPHI PABHBIX H CHMMETPHYHBIX PUTYDP.
—  H3oOpakaTh C MOMOIIBIO MUPKYJIS, IUHCHKU, TPAHCIIOPTUPA HAa HEJIMHOBAHHOMW U KJICTYaTOMN
OyMare U3y4eHHBIC IUNIOCKUE MeOMETPUYCCKUC (PUTYPHI U KOHPUTYpALIUH, CHMMETPUYHBIC (PUTYPBHI.
—  Ilomwp30BaThCcsi  TCOMETPHYECKHUMHU  TOHITHSAMH:  PaBEHCTBO  (UTYp, CHUMMETpPHS,
HWCTOJIF30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C CHMMETPHEH: OCh CHMMETPHUH, IICHTP CUMMETPHUH.
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—  HaxoawuTe BEeIWYMHBI YTJIOB H3MEPEHHEM C IIOMOINBIO TPAHCIOPTHUPA, CTPOUTH YTJIBI
3aJJaHHON BEJIMYUHBI, II0JIb30BAThCS MIPU PEIICHUH 3aJlad I'PaJyCHON MepoH yIrioB; pacro3HaBaTh Ha
yepTerKax OCTPbIM, NPSIMOU, pa3BEPHYTHIN U TyNOU YTIJIbL.

—  BeruucaATe IMHY JIOMaHOMW, NEPUMETP MHOTOYTOJBbHHKA, IIOJIb30BAThCS E€IMHHUIIAMU
W3MEpPEHUS JJIWHBI, BBIpaXXaTh OJHU €AUHUIBI H3MEPEHUSI JUTMHBI Yepe3 ApyTHe.

—  Haxonuts, ucnonbs3ys 4epTEXHBIE HHCTPYMEHTHI, PAaCCTOSHUSA: MEXKYy JIBYMsI TOUKaMH, OT
TOYKHM J10 NPsIMOI, AJIUHY IIyTH Ha KBaJgpaTHOM ceTKe.

—  Bperuucaare mnmomans (GuUryp, COCTaBICHHBIX W3 NPSIMOYTOJIBHHUKOB, HCIOJIb30BaTh
pa3bneHne Ha TPAMOYTOJIBHUKH, Ha paBHBIC GUTYpPHI, JOCTPAUBAHUE A0 MPSIMOYTOJBHHUKA;
NOJb30BaThCsl OCHOBHBIMHM E€AUHUIIAMHU M3MEPCHUsI IUIOMIANW; BbIpaXXaTbh OJHHU €IUHUIIBI
U3MEpEHUsI IJIOaau Yyepes3 apyrue.

— Pacno3naBaTh Ha MOZEISIX M H300paXKEHUSIX NMHUPaAMHUIy, KOHYC, UJIHMHApP, MCIOJIb30BaTh
TEPMHUHOJIOTHIO: BEPIINHA, peOpO, TPaHb, OCHOBAHUE, Pa3BEPTKA.

—  3oOpaxkaTh Ha KjeT4aToil Oymare NpsiMOyroJibHbIH Napajuieenuneni.

— Beraucisite 00bEM NPSMOYTOJBLHOTO MapajulielienuIiena, Kyoa, mojib30BaThbCsi OCHOBHBIMU
eIMHUIIAMU U3MepeHUs: 00bEMa; BbI

—  Pemate HecnoXXHBIE 3a7]a9M Ha HAXOXXJICHHUE T'€OMETPUUECKHX BEIWYUH B MPAKTHIESCKUX
CUTyalHsIX.
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TEMATUYECKOE IINTAHMPOBAHUE VYEBHOI'O KYPCA (IIO TOAAM OBYYEHUA)

6 knacc (ue menee 170 9)

Hazpauue DJ1eKTPOHHbIE
paszeaa (TeMbl) OcHoBHOE cojep:KaHue OcHOBHbBIE BH/bI IeATEJIbLHOCTH 00y4AOIINXCSI (uudpoBbie)
Kypca (4HcJI0 4acoB) o0pa3oBaTebHbIE
ecypchl
Harypanbubie Apudmerndyeckue ASHCTBUS C Boinoinsate apupmernyeckue AeHCTBUSI C MHOIO3HAYHBIMU HATypaJdbHBIMU YHCIAMH, HAXOAMTH Poccuiickas
yucjaa MHOTO3HA4YHBIMU HaTypaJbHBIMU 3HAYEeHMs YHCIOBBIX BBIPAKCHHI CO CKOOKaMH M 0e3 CKOOOK; BHIYMCJIATH 3HAYEHUS BBIPAKCHUIM, 3JIEKTPOHHAS
(30 u) YHCJIaMU. YucioBbie collepKalluX CTCICHU. BBINOJHATE NPUKUAKY M OLEHKY 3HAYCHUM YHUCIOBBIX BBIPAKCHUM, HIKO0JIa
BBIPAXKCHUS, NOPSIIOK NeHCTBUI, NPUMEHATHh NPUEMBI NPOBEPKHU pe3ynbTaTa. Menob30BaTh NPH BLIYUCIEHUSX IEPEMECTUTEIBHOE U
HCIIOJIb30BaHUuEe CKOOOK. COUYETATEJIbHOE CBOMCTBA CIIOKEHUS H YMHOXECHUA, PaCIpeACIUTEIIbHOC CBOMCTBO YMHOXCHUA
Okpyrienue HaTypaabHbBIX OTHOCHUTEIIBHO CJII0KEHHS, CBOMCTBA apU(METHICCKUX JICHCTBUM.
qucell. HccnenoBaTs 4UCIOBBIC 3aKOHOMEPHOCTH, IIPOBOJUTH YMCIIOBBIC IKCIEPUMEHTHI, BBIABHUIATh H
I[enn‘renn U KpaTHbIC 4YHCIIA; 000CHOBBIBATHLIHUIIOTE3bI.
HAUOOJIBIIUH OOIIHI IeTUTETh U DopMyIHMpPOBATH ONpeeJieHUsl JCIUTEIsI W KPAaTHOrO, HauOOJBIIETO OOINEero IeMUTeNsI U
HauMeHbIIIee o0Iiee KpaTHoe. HaNMEHBIIIETo 00MEeroKpaTHOT0, IIPOCTOTO U COCTABHOT'O YHCEJI; HCIIOJIB30BaTh 3TH MOHSATHS IIPH
Pa3znosxkenune uyncna Ha OpocThie DCILLCHMI 33713,
IIpuMeHATH AJrOpUTMbI BBEIYUCIICHUS HAaHOOJBIIETO OOIIEro ACIUTENS U HAaUMEHBIIETO OOIIero
MHO>XXHUTENU. JennMOCTh CyMMBbI
u mpouseenenus. Jlenenme KPAaTHOTI'O IBYX YHCEJI, aJITOPUTM Pa3I0KEHHUs YHUCIIa Ha IPOCThIC MHOXXUTEIIU.
OCTATKOM. HccaenoBats ycioBus nennMmocty Ha 4 u 6. McciienoBarhb, 00cykaaTh, GopMyanpoBaTb 1
000CHOBBIBATH BBIBOJ O YETHOCTU CyMMBI, IIPOU3BEACHUS: ABYXUETHBIX YHCEN, JBYX HEYETHBIX
Pemenne TeKCTOBBIX 3a1a4 yyciae, YETHOrO M HEYETHOTO YMCEl.
HccaenoBaTh cBOMicTBA NEIMMOCTH CyMMBbl U IIPOU3BEACHUS YHCEIL.
IIpuBoAMTHL NMpUMepPbI YHUCEN C 3aJaHHBIMU CBOMCTBaMH, pPaclno3HaBaThb BepPHble M HeBepHbIe
YTBEPXKJIEHHUsI O CBOMHCTBaX 4YHCEJ, ONPOBEpPraTb HEBEPHBIE YTBEPKIEHUS C  IMOMOIIBIO
KOHTPIIPUMEPOB.
KoncTpyupoBats MaTeMaTHYeCKHUe NMPeAI0KeHUsI C TOMOIIBIO CBSI30K «H», KUJIM», «ECIH..., TO...».
PemaTh TEKCTOBBIC 3aJ1adM, BKIIIOYAIONIHE MOHSITHUS ICIIUMOCTH, apHU(METHUYECKHUM CII0OCOO0M,
HCITOJI30BaTh Nepebop BceX BO3MOXKHBIX BAPHAHTOB.
MoaeaupoBaTh X0/ PEIICHUS 3aJa9H C IIOMOMIBIO PUCYHKA, CXEMBI, TaOIUIIbI.
IIpuBoauTh, pa3déupaThb, OLEHUBATH PA3JIMYHbIC PELLICHUS, 3alIMCU PELICHUN TEKCTOBBIX 3ajad
KpuTuyeckn OIEHUBATH TIONyYCHHBI pe3yJIbTaT, HAaXOAUTh OINMUOKH, OCYIIESCTBISATH
CaMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE YCIJIOBUIO
Harnsgnas IleprieHauKyJIsIpHBIE  TIPSIMBIC. Pacno3sHaBaTh Ha yepTekax, pUCYyHKaX CIIydad B3aUMHOI'O PACIOJIOXEHUSA ABYX IPAMBIX. Poccuiickas
reomMeTpHusi. ITaparuienbHbIE IPsIMBIE. N306pakaTh ¢ MOMOIIbI0 YePTEKHBIX HHCTPYMEHTOB HAHEJIMHOBAHHON M KieTdyaToi Oymare nBe 3JIEKTPOHHAsS
IIpsimble Ha PaccTosHHC MEKITY ABYMS nepecevlca}oun/lecst OpsiIMbIE, ABE NapaliyleIbHbIE NPAMBIE, CTPOUTEH HPSIMYIO, IMEPHEHIUKYIISIPHY IO IIKOJIa
miockoctu (7 1) . JAHHOMU.
TOYKaMH, OT TOYKH OO0 IPsAMOHU,
o IIpuBOANTH NpUMePHI MapaUICIBHOCTH U NEPHEHANKYJISIPHOCTH NPSIMBIX B IIPOCTPAHCTBE.
JAAUHA TYTH Ha KBaJpaTHOM
ceTKe. Pacno3HaBaTh B MHOTOYTI'OJIBHUKAX MEPHEHAUKYJISPHBIE U ITapajuiejbHble cTOpOoHbl. U300paxkaTh
MHOTOYTOJIbHUKH C NapaJIeIbHbIMU, NEPIICHAUKYJISIPHBIMHU CTOPOHAMH.
ITpumepsl PAMBIX B . .
HaXOlII/lTL PACCTOAHHUE MEXKAY IBYMS TOYKaMHM, OT TOYKH A0 IPAMOU, JJIMHY IMYTH HA KBaJIPATHOH
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IIPOCTPAHCTBE

CEeTKe, B TOM YHCJIE UCIOJIB3YsI IH(PPOBEIE PECYPCHI

Jpodu OOBIKHOBEHHAsA APOOb, OCHOBHOE CpaBHHMBATB U YIOPSA0YUBATH 1poOU, BLIOMPATH CNIOCO0 CpaBHEHHS ApoOeii. Poccuiickasn
(32 u) CBOICTBO ApoOH, COKpallleHHEe IIpeacraBiasATh NECATUYHBIE OPOOU B BHUJAE OOBIKHOBEHHBIX NpoOel M OOBIKHOBEHHBIE B BHJIE 3JIEKTPOHHAsS

poOeii. CpaBHeHune u JIECATUYHBIX, NCMO0JIB30BAaTh JKBHBAJIEHTHBIE MPEACTABJIEHHUs [POOHBIX YHCEII NMPU X CPaBHECHUH, HIKO0JIa

yHnopsiiouuBaHUE ApoOeii. IIPU BBIYHCIICHUSIX.

JlecaTuuHbIE npobu u Hcnonb3oBaTh IeCATHYHBIE IPOOH IIPHU IpeoOpa3oBaHUU BEIMYHUH B METPUYECKON CHCTEME Mep.

METpUYECKasl CUCTEMA Mep. BeinoansiTe apudpmernyeckue 1eiicTBUs ¢ OOBIKHOBEHHBIMU U JIECSITUIHBIMU JIPOOSIMU.

Apubmerndeckie  meficTBHS ¢ Beruncasitb 3HaYCHUS BBIDOKEHUH, CO/IEPIKAIIMX OOBIKHOBEHHBIE M JIecATHYIHbIE npobwu,

OB BIKHOBCHHBIMIU " BBIIOJIHATE npeobpazoBaHus apodeii, Bblﬁl/lpilTb crnocod, MPUMEeHSITh CBOMCTBA apu(PMETHIECKUX

JCCATHUHBIME POGSIMH. JIeHCTBUH JUTSI pariioOHAIN3aI[UH BEIYUCIICHHI.

CocTaBJsITh OTHOIICHUS Y IPOIIOPLIMY, HAXOAUTH OTHOIIICHNE BEJIWYHH, ISIIUTHh BEJIUYUHY B JAHHOM

Ornowenue. JleneHue B 1aHHOM otHOmEeHNH. HaxoauTh 3KCHEePUMEHTAJbHBIM MYTEM OTHOUICHUEIIWHBI OKPYXHOCTH K €&

OTHOIICHUH. Macmrrad, IHaMeTpy.

HPOIIOPLIHSL. HnTtepnpernpoBarh Macmtad Kak OTHOIICHWE BEJIWYUH, HAXOAMTH MacmiTad IutaHa, KapTbhl U

IMousitue HpOLEHTa. BBIYHCIISITh PACCTOSTHUSI, UCIIOJIB3YsI MacITao.

BhrancicHue npoueHTa oT OOBSICHATH, YTO TAKOE MPOISHT, YHOTPEOIISITH 000POTHIPEYH CO CIIOBOM «IIPOLIEHT». BhIpaxkaTsh

BEIMYMHBEl U BeIMYMHBI 1O e& MIPOIIEHTHI B APOOSX U NpoOH B IMPOILIEHTAaX, OTHOIICHHUE ABYX BEJIMYMHB MPOIIEHTAX.

TPOIIEHTY. BBIYMCIISITE TPOIEHT OT YHCiIa W YHUCIO II0 €ro MNpoleHTy. OKpyriasitb JApoOHM U NIPOLCHTHI,

HaXOJWUTH NMPUOIIMHKSHHST YHUCEII.

Perienne  TeKkCTOBBIX  3a1ad, Pewath 3aJa4d Ha 4YacTH, MPOIEHTHI, MPOMOPIMU, HA HAaXOXKJeHWe ApoOu (MpOIEHTa) OT

COAEpKAIHNX ApoGu Hu BEJIMYUHBI U BEJIMYHUHEI 110 €€ apoOu (IIpOLeHTY), 1podu (MpOIeHTa), KOTOPBIM COCTaBIISIET OJHA

IIPOLCHTEI. BeinuunHa OT apyroil. IlpmBoauTh, pa3dupaTb, OLEHUBATH pa3IMYHbIC PEIICHUsS, 3alHUCH

HpaKTI/IquKaH pa60Ta peHIeHI/Iﬁ TEKCTOBBIX 3aJ1a4.

«OTHOIIEeHME TUTHHBI HU3BiaexkaTs mHpoOpManmuio u3 TabJWIl M AUArpamMMm, HHTEPIPETHPOBAThH TAOJIWYHBIC JaHHBIE,

OKPYIKHOCTH K e&11aAMETPY» OIpeaessiTh HanOoIbllIee U HaUMEHBIIIee U3 IPEJICTAaBICHHBIX JaHHBIX
Harnsgnas OceBasi CHMMETPHUSI. Pacno3naBaTh Ha yepTekax M HM300pPaKEHHSIX, W300pakaTh OT PYKH, CTPOHMTH C ITOMOIIBIO Poccuiickas
reoMeTpHsi. LlenTpanbHast CHMMETpPHSI. HHCTPYMEHTOB GUTypy (OTpE30K, JIOMaHYyI0, TPEyrOoJbHUK, IPSIMOYTOJBHHUK, OKPYKHOCTBH), 3JIeKTPOHHAsI
CummMmerpus N CHUMMETPHUYHYIO JaHHON OTHOCHUTEIBbHO MPAMOM, TOUKH. 1IKO0JI1a

OCTpOCHHE CUMMETPHUYHBIX

(6 1) duryp HaxoauTs mpuMepbsl CUMMETPHUH B OKpYyJKarolleM Mupe. MoaeanpoBaTthb u3 Oymaru jase (Gpurypsi,

IIpakTtnaeckas padora «OceBas
CUMMETPHSD).

CumMmeTpusi B IPOCTPAHCTBE

CHUMMETPUYHBIE OTHOCHUTEJIBHO TMPSIMOW; KOHCTPYHMPOBATH T'€OMETPUYECKHE KOHQUTyparuu,
HCTIONB3YsI CBOMCTBO CUMMETPUH,B TOM YHCIIE C MOMOIILIO IIU(PPOBBIX PECYPCOB.
HccaenoBarh CBONCTBA U3YUYEHHBIX (PUTYD, CBI3aHHBIE C CHMMETPHUEN, UCIIOJIB3Y sl DKCIIEPUMEHT,
HaOJIFOICHUE, MOJICTIUPOBAHUE.

OGOCHOBBIBATH, ONPOBEPTraTh C IOMOIILIO KOHTPIIPUMEPOB YTBEPIKACHUSI O CUMMETpUn (pUryp
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Boipaskenusic ITprumenenne OyKB UIST 3alIUCH Hcnonb30BaTh OYKBBI 1151 0003HAUYEHUsI YUCEN, IIPU 3aITMUCH MAaTEMAaTUYECKUX YTBEPKIACHHUH, Poccuiickas
oyxkBamu (64) MaTEeMaTU4YE€CKUX BBIPAXKCHUU U COCTaBIIATH OyKBEHHBIE BBIPAXKEHUSI 10 YCJIOBHIO 3aJa4H. 3JIeKTPOHHAsI
OpEeATOKECHUN. BykBeHHbIE HccaenoBaTh HECIIOKHEBIEC YHCIIOBBIE 3aKOHOMEPHOCTH, UCIIOIB30BaTh OYyKBBI JJISI UX 3aIIACH. K012
BBIPAYKESHUS u YHCIIOBBIC BbIYHCASATH YUCIOBOE 3HAaUECHHE OYKBEHHOTO BBIPAKECHUS TIPU 3aJaHHBIX 3HAUYEHUSIX OYKB.
OACTAaHOBKHU. 3anuceIBaTh (OPMYJIbI: IEPUMETpPA U IUIOMIAAN IPSIMOYTOJIbHUKA, KBaJApaTa; AJIUHBI OKPYKHOCTH,
BykBeHHBIS paBeHCTBa, IUTONIAIN KPyTa; BBIMOJHATH BBIYHCJIEHHS 110 STUM (HOpMyIIaM.
HaxoxCHIC HCU3BECTHOTO CocTaBadaTh (POPMYJIbI, BBIPAJKAIOIIUE 3aBUCHUMOCTH MEXJAY BEJIWYHMHAMHU: CKOPOCTb, BpeMs,
KOMIOHEHTa. POpMy bl paccrosiHMe; IeHa, KOJIMYECTBO, CTOMMOCTH; IIPOM3BOJIHUTEIBHOCTB, BpeMsi, OO0OBEM pPadOTHI;
BBITIOJIHSITH BEIYUCIICHUS 10 THUM (OpMyJIaM.
HaxoauThs HEeM3BECTHBIH KOMITOHEHT apU(PpMETHISCKOT0 JSHCTBHUS
Harnsanas YeThIpEXYTOJIBHUK, HPUMEPEHI HN306pakaTe Ha HEIMHOBAHHON M KJIeT4aToil Oymare C HCIIOJIB30BaHHEM YePTEKHBIX Poccuiickas
reoMerTpusi. YeThIPEXYTOJIbHUKOB. HHCTPYMEHTOB  UETBIPDEXYTOJBHUKH C 3aJaHHBIMH  CBOWCTBAaMH: C  MapaJUICIbHBIMH, 3JIeKTPOHHAsI
®urypol IIpssMOyronpHHUK, KBagpar: NEePIICHINKYJSIDHBIMH, PAaBHBIMH CTOPOHAMH, IMPSIMBIMH yIJIaMd H Jp., PaBHOOEAPEHHBIN LIK0J1a
Ha iockoctu (14 CBOMCTBa CTOpOH, YTIJIOB, TpeyronsHUK. IIpeajarate u 06CyK1aTh COCOOBI, AJATOPHTMBbI TIOCTPOCHUS.
) auaroHa’siei. HccaenoBarb, HCHONB3Yys  AKCIEPUMEHT, HAOIIOACHHE, MOJCIMPOBAHUE, CBONCTBa
Hamepenue yrios. Buer OpsIMOYTOJIBHUKA, KBagpara, pa3duBaTh Ha TpeyroiabHUKH. (OO00CHOBBIBAThH, ONPOBEPraTb C
TPEYTONEHEKOR, TOMOIIBIO KOHTPIIPUMEPOB YTBEPIKJICHUS O MIPSIMOYTOJIBHHUKE, KBaJpaTe, pacno3HaBaTh BEPHbBIC
¥ HEBEPHBIC YTBEPKICHUS.
Ilepumerp  MHOIOyroJIbHHUKA. M3MepsITH M CTPOUTH C TOMOIIBIO TPAHCIIOPTHPA YIUIBI, BTOM YHCII€ B MHOTOYTOJIBHUKE, CPABHHBATH
ITnomane ¢urypsl. DPopmyIIbl YTJIBI; Pacmo3HaBaTh OCTpbBIC, NpsIMbIC, Tylble, pa3BEPHYTHIC yTibl. Pacnmo3HaBaTh, H300pakaTh
nepumMeTpa u IO au OCTPOYTOJIbHBIN, NPsIMOYTOJbHBIH, TYIOYTOJIbHBIH, paBHOOEAPEHHBIH, PaBHOCTOPOHHHUIL
OPSIMOYTOJIBHUKA. TPEYTOJILHUKH.
IMTpubmmxénnoe U3MEpEHUE BpIumceasite  mepuMeTrp  MHOTOYTOJBHHKA, IUIOIIQJb MHOTOYIOJIbHHKA pa3OueHneM  Ha
rromanu Guryp. MPSIMOYTOJILHUKH, Ha paBHBIE (PUTYPHI, NCIIOIB30BaTh METPUUECKHE SIMHUIBI U3MEPCHHUS JUTUHBI
IMpakTHueckast pabora H ILIOINA/H.

«ITnomanes Kpyra»

Hcnoas3oBaTh NpUOIMKEHHOE H3MEPEHNe JUTHH U TUIOIIaIeH Ha KJIeT9aToi Oymare, mpuOImKEHHOE
U3MEpEHHE JUIMHBI OKPY>XHOCTH, IJIOIIaAu Kpyra
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IlosoxxuTE/IBLHBIC U Lenbie uynciaa. Monyip uucina, IIpuBoaAMTL HpHUMeEPHI UCIOJIb30BAaHUS B PEAIBHON >KU3HU MOJIOKUTEIBHBIX M OTPHULATEIBHBIX Poccuiickas
OTpHIATeJIbHbIE reoMeTpHuYecKast 4ucell. 3JICKTPOHHAS
L1 (WE] UHTEepIpeTanus MOy JIsI. HM3o00paskaTh IeNble YHCIA, MOJOXKUTEIbHBIE U OTPHUIATEIbHBIE YHCIAa TOYKAaMH Ha YHUCIOBOM LIKO0J1a
(40 ) YHucioBbIe IPOMEXKYTKH. NpsIMOH, MCNMOJIB30BATh YHCIOBYIO MPSIMYIO JJIsI CPDABHEHUS YHCEIL.
IIpuMeHATH NPaBUJIa CPAaBHEHUS, YIIOPSIIOYUBATH I[€bI€ YHCIIA; HAXOAUTh MOIYJb YHCIIA.
IlonoxurenbHbIE u P P P > YIOpsiit " > n Ay
®opMyIMPOBATH MPABUJIA BBIYUCICHHUS C MOJOXUTEIBHBIMU M OTPHULATEIbHBIMHU YHCIIAMU,
OTpHUIATEIbHBIE qHCTIa. o o
HAXOJAMTh 3HAYEHHUs] YHCIIOBBIX BBIPAKEHUH, COAEPIKAIMIUX AESHCTBUSA C MOJOXKUTEIBHBIMH U
CpaBHEHHUE MOJIOKUTEJIBHBIX U
OTPHULATEIbHBIMU YHCIaMHU.
OTpHULATEIBLHBIX qucer. . "
. IIpuMeHATH CBOIiCTBA CIOXKEHHUSI M YMHOEHUS 17 TpeoOpa3oBaHUsl CyMM U MPOU3BEACHUIH
Apudmerndeckue ACHCTBUS C
MOJIOKUTEIbHBIMU u
OTPHULATEIBHBIMHU UHCIAMH.
PemeHue TekcToBBIX 3a1a4
IIpeacraBienue IIpsamoyronbsHas cucreMa OO0BSICHATh M WJIIOCTPUPOBATH MOHATHE TNPSMOYTOIbHOW CHCTEMBI KOOPAWHAT Ha IUIOCKOCTH, Poccuiickasn
JaHHBIX KOOpJAWHAT Ha  IUIOCKOCTH. HCIIOJIF30BaTh TEPMHUHOJIOTHIO; CTPOMTHL HAa KOOPAMHATHOW TIIIOCKOCTH TOYKH U (PUTYPHI IO 3JIeKTPOHHAsI
(6 w) Koopaunatsr TOYKH Ha 3aJaHHBIM KOOpJAUHATaM, HaXOAUTh KOOPANHATHl TOUYECK. LIKO0J1a
IUIOCKOCTH, abcnucca " YuraTh CTONOYATBIE M KPYTOBBIE AUArpaMMbl; HHTepPNpPeTHPOBATH IaHHBIC; CTPOUThL CTOIOYATHIC
opJauHaTa. JUarpaMMBbl.
Cron6yarhie - KPYTOBBIE Hcnoan3oBate MHGOpPMANMIO, TPEICTABICHHYI0O B TaOimiax, Ha AuarpaMMax sl pelIeHUs
JMATPAMMBL. TEKCTOBBIX 33Ja4 U 33Ja4 U3 peaTbHOU >KU3HHU
IIpakTHueckas pabora
«ITocTpoenne quarpammn).
Pemenue TekcToBBIX 3ajaad,
coJieprKammux JaHHBIE,
MpeJCcTaBICHHBIC B TA0OJIHIIAX U
Ha guarpamMmax
Harasmas TIpAMOYTOMBHBI Pacgo:manan; Ha YepTexax, PUCYHKax, 0Hl/lCl;6lBaTb UpaMULy, IPU3MY, IIIHHJID, ch_;Hyc, map, Poccuiickasn
reoMeTpHsi. napaTerenumes, Ky, mpu3Ma, H300paxkaTh X OT PyKH, MOJeJUPOBaTh U3 OyMaru, IIacTUIINHA, TPOBOJIOKH U Ap. IIpuBoauTh 3J1eKTPOHHAs
®urypo MHPaMUIA, KOHYC, IMIHHIP NpHuMepbl 00BEKTOB OKPY’KAIOIIETO0 MHPA, MMEIOMHUX (OPMBI HAa3BAaHHBIX TeEIl. IIKO0JIa
> > >

B npoctpancTse(9 )

map u cdepa. H3oOpaxkeHHE
OPOCTPAHCTBEHHBIX uryp.
ITpumepst pa3BEPTOK
MHOTOTPAHHUKOB, MWINHIpPA 1
KOHYca.

IIpakTuyeckas pab6ora
«Co3nanue Moeneu
MIPOCTPAHCTBEHHBIX DUTYP».

IToustue o00BEMA; €OUHUILBI
m3MepeHust  00béma. OOBEM
MPSIMOYTOJILHOTO

rnapa’suiesiernune1a, KyOa,

Hcnonb3oBaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, rpaHb, OCHOBAaHHE, BBICOTA, PaaWyC M IUaMETp,
pa3BépTKa.

HN3yuaTh, uCHONB3ysl SKCHEPUMEHT, HaOJIIOJeHHEe, H3MEpEeHHE, MOJICIIMPOBAHHE, B TOM 4YHCIIC
KOMIIBIOTEPHOE, HOMUCHIBATH CBOCTBA HA3BAHHBIX TEJ, BHIABJATH CXOACTBA U PA3IMUMsI: MEKIY
MMUPAMUION ¥ IPU3MOH; MEXAY IWIMHAPOM, KOHYCOM U IIIAapoM.

Pacno3naBaTh pa3BEPTKHM Mapajuiesienunena, KyOa, NMPU3MBI, MHPaMHABI, KOHYyca, MUIHHIPA;
KOHCTPYHPOBATh JaHHBIE Tela U3 pa3BEPTOK, co3naBaTk nx Mozaenn. Co3gaBaTh Moaean
MPOCTPAHCTBEHHBIX GUTYp (M3 OyMaru, MpOBOJIOKH, MJIACTHINHA U JIP.)

H3MepsATH HA MOJEJISIX: JUTHHBI pEGEp MHOTOIPaHHUKOB, THaMeTp IIapa.

BreiBoauTh popmyity 06bEMa IPSMOYTOJIBHOTO Napasulesenuneaa.

Bpruucaste mo ¢gopmynam: o0bEM NPsIMOYTOJIBHOIO Mapajuielienuiena, KyOa; HCIIOJIb30BaTh
€IMHHUIIBI U3MEPEeHUs 00bEMA; BBIYMCISITH 00BEMBI TEJT, COCTABICHHBIX U3 KyOOB, MapaljiesIeUIIe/I0B;
peliaTh 3a1a4M C PCATLHBIMHU JAaHHBIMU
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dopmyiel 00BEMaA

IToBTOpEHME,
00001IEeHHE,
CHCTEeMATH3AIUSA

(20 )

TToBTOpEHHE OCHOBHBIX TTOHSITHI
1 METOJIOB KypcoB 5 u 6 kiaccos,
0000I1IIeHrEe U CUCTEMaTH3aIUsl

3HAHHUN

Beruncasitb 3HaUYEHUs BEIpOXKSHUH, CONIEp>KaIlNX HAaTypaJIbHEIE, IIeJIblIe, ITOJIOKUTEIbHBIC U
oTpHIaTEIILHEBIC

qHciia, OOBIKHOBEHHBIE M NECATHYHBIC OPOOH, BBIITOJHSITH IIPEOOpa30BaHUs YHCEI U
BBIPAYKEHUH.

Bbi0upaTh criocod CpaBHEHMSI YUCEN, BBIYMCICHUM,

NPUMEHATH CBOHCTBA apu(PMETHUSCKUX IACUCTBUM I

paroHAIN3alUU BEIYHUCIICHUH.

PemaTh 3aja4uu U3 peanbHOM )KM3HU, NPUMEHATh MaTeMaTU4ecKHe 3HAHMsI JJIs PelIeHns 3a71ad U3
NPYTUX

IIPEIMETOB.

PemaTp 3a1a4u pa3HbIMH CIIOCO0AMH, CPABHUBATh, BHIOMPATH CHOCOOBI PEIICHUS 3aJadyu.
OcymecTBISITH CAMOKOHTPOJb BBIITOJIHIEMBIX JEHCTBUI

U CaMOMPOBEPKY Pe3yJIbTaTa BEIYHUCICHUHN

Poccniickas
3JIEKTPOHHAS
IKO0J1a
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HEJHU U3YYEHUSA YUEBHOI'O KYPCA «AJITEBPA» 7-9 kinaccsl

Anrebpa sIBISISTCS OJHHM M3 OMOPHBIX KYpPCOB OCHOBHOW IIKOJIBI: OHA OOECIIeYHBACT M3YUCHHUE
IPYTUX AUCHMIUINH, KaK E€CTECTBEHHOHAYyYHOTO, TaK W TYMaHHTApHOTO IIMKJIOB, €€ OCBOCHHE
HEO0OXO0UMO ISl MPOJOJDKEHUsI 00pa30BaHMsI U B TOBCEAHEBHOM KU3HH. Pa3zBuTHe y 00y4aromuxcs
HayYHBIX IIPEACTABICHUN O MPOUCXOXIACHUHH CYIIHOCTH anreOpandeckux abCTpakiuii, criocode
OTpaXXCHHUS MaTEeMaTHYECKONW HayKOW SBJICHHWH M TIPOIIECCOB B MpHUposie H oOIIecTse, poiau
MaTeMaTHYEeCKOT0 MOJCIUPOBAaHUS B Hay4YHOM TNO3HAaHMM W B IIPAaKTUKE CIIOCOOCTBYyeT
bopMHUpOBaHNIO HAYYHOTO MHUPOBO33PEHUS M Ka4eCTB MBIILICHUS, HEOOXOAUMBIX JJIs aJanTaiuu B
coBpeMeHHOM MuppoBoM odbmiecTtBe. M3ydeHme anreOpbl €CTECTBEHHBIM 00pa3om obecIiedynBaeT
pa3BUTHE yMEHMs HaOJII0JaTh, CPaBHUBATh, HAXOJHUTHh 3aKOHOMEPHOCTH, TPEOYyeT KPUTHYHOCTH
MBILUJIEHUSI, CHOCOOHOCTH apryMeHTHPOBAaHHO OOOCHOBBIBATH CBOM [JEHCTBUSI U BBIBOJIBI,
bopmymupoBate yTBepkaeHus. OcBoeHHE Kypca anreOpbsl oOecriednBaeT pa3BUTHE JIOTHIESCKOTO
MBIIUJICHUS OOYyYaloIIUXCsl: OHW MCHOJB3YIOT AETYyKTUBHBIE W WHIYKTHUBHBIC PacCyXICHU,
00001IeHne 1 KOHKpeTu3anuio, abcrparuposanue u aHajgoruto. O0ydeHune ajnredope mnpezanosaraet
3HAYNUTEIbHBINA 00BEM CaMOCTOSATEIIFHON ASSITEIbHOCTH 00yUJaloMMNXCsl, IO3TOMY CAMOCTOSITEIILHOE
peuieHne 3a7ad €CTECTBEHHBIM 0Opa3oM SIBISIETCS pealn3alnei JesATeIbHOCTHOTO MNpPWHIHIIA
o0OyueHHsI.

B crpykType mporpammbl yueOHOTrOo Kypca «Anredpa» OCHOBHOM IIIKOJIBI OCHOBHOE MECTO
3aHMMAIOT COJEPIKaTeIbHO-METOANYECKHE JUHUM: «Yucna W BBIUUCICHUS»; «AnreOpandeckue
BBIPXKCHUSI»;

«ypaBHCHI/Iﬂ 1 HCPpABCHCTBaA»; <(chHKI_II/II/I». Kaxc,uaﬂ U3 OTUX COACPIKATCIIbHO-MECTOAUYCCKUX JTUHUKN

pa3BUBaETCs Ha MPOTSDKEHUM TPEX JIET M3YyUYEHHUsI Kypca, ECTECTBEHHBIM O00pa3oM IEpeIuIeTasiCh U

B3aMMOJICUCTBYSI C JAPYTMMHU €ro JUHHUSIMH. B Xone m3ydeHHs Kypca oOydarommmcsl MPUXOIUTCS

JJOTUYECCKU pacCyxaaTb, HCIIOJIbB30BaTh TeOpeTHKO-MHO)KeCTBeHHLIﬁ A3bIK. B cBsi3u ¢ aTUM

1ejecoo0pa3HoO BKIIOYHUTH B MPOrpaMMy HEKOTOPBIE OCHOBBI JIOTHMKH, HPOHHU3BIBAIOIINE BCE

OCHOBHBIEC  pa3Aelbl  MaTeMaTH4YeCKOTo  OoOpa3oBaHUS W CIIOCOOCTBYIOIIHE  OBJIAJCHHUIO

00y4JalIMMHUCSI OCHOB YHHBEPCAIHLHOTO MaTeMaTHYECKOTo s3bIKa. TakuM oO0pa3zoM, MOYKHO

YTBEpKJaTh, 4TO COACPIKATEIbHONW M CTPYKTYPHOU OCOOCHHOCTHIO Kypca

«AnreOpa» SIBISIETCS] €r0 NHTETPUPOBAHHBIN XapakTep.

Conepxanne JTUHUN «YHWcna M BBIYHCICHHUS CIY)KUT OCHOBOM /I JajbHEHIIEro W3y4deHHs
MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYArONIUXCS JIOTHYECKOTO MBIIUJICHHS, (POPMUPOBAHUIO
YME€HHA TI0JIb30BaThCA aJropuTMamMM, a TaKikKe HpHOGpeTeHI/IIO IIPpaKTUYICCKUX HaBbIKOB,
HeO6XOI[I/IMI>IX JJIsL HOBCCI[HCBHOﬁ Xu3HU. Pa3zBuTHEe MOHSATHS O YHCJI€ B OCHOBHOM IIIKOJIC CBSI3aHO C
palvoOHaAJIbHBIMHU U HppanruoOHaJIbHBIMHU qucJiaMy, (I)OpMI/IpOBaHI/IeM HpeHCTaBHeHI/Iﬁ (o]
I[eﬁCTBPITeJ'II:HOM YHUCJIIC. 3aBepmeHI/Ie OCBOCHMUSI YHCJIOBOM JIMHUUOTHECEHO K cTapumemMy 3BCHY
o011ero oOpa3zoBaHUsI.

CopaepxaHue AByX ajredpandeckux JUHUH — «ANreOpandecKue BBIPAXKCHHUSI» U «Y paBHECHUS U
HEpPaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHHIO Yy OOyYalOIIMXCS MaTeMaTH4YeCKOro armapara,
HEOOXOJMMOTO JJIsl peHmIeHHWs 3aJad MaTeMaTHUKH, CMEXHBIX MNPEIMETOB ¢ IPaKTHKO-
OPHUEHTHPOBAHHBIX 3aMad. B OCHOBHOW mIKojie y4eOHBI MaTepuand TPYNIOHUPYETCs BOKPYT
panuoOHaJIbHBIX BLIan(eHHﬁ. Anre6pa JACMOHCTPHUPYECT 3HAUYCHUC MATEMAaTUKHU KaK s3blKa OJIdA
IMOCTPOCHUSI MaTEeMaTHYEeCKUX MOJeJIel, ONMHCAaHUs IMPOLIECCOB M SBICHHUN peanbHOro mupa. B
3a71aun 00y4YeHHUsT ajnreOpe BXOJSIT TaKKealbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIILICHUS,
HEOOXOIMMOTO, B YAaCTHOCTH, JJII OCBOCHHS Kypca WHOOPMATUKH, U OBJIAJCHHE HaBBIKAMH
JIeTyKTUBHBIX paccyxaeHnii. [IpeobpaszoBanre cuMBOJIBHBIX ()OPM BHOCHUT CBOM crienuduIecKuii
BKJIaJ] B pa3BUTHE BOOOpPaKEHHUsI, CIIOCOOHOCTEH K MaTeMaTHUYECKOMY TBOPUYECTBY.

Conepxanne (YHKIMOHAJIbHO-TpaUUECKON JIMHUM HAIEJICHO Ha TNOJIydYeHHE IIKOJbHHKAMU
3HAaHUN O (PYHKIIMSIX KaK BaKHEUIIIEH MaTeMaTHYeCKOW MOJENIH JIJIs OMHUCAHUS M HCCICIOBAHUS
pa3sHOOOpa3HBIX IIPOIIECCOB M SBJICHHW B TIpUpoAe U oOmiecTtBe. l3ydeHuwe >3TOro marepuana
CIIOCOOCTBYET pa3BUTHIO y OOYy4YaIOIIMXCSl YMEHHUsI MCIOJb30BaTh pa3jIWYHbIE BBIPA3UTEIIbLHBIC
cpelcTBa s3bIKa MaTEeMaTHKHW — CJIOBECHBIE, CHMBOJHWYECKHE, Tpauueckue, BHOCHUT BKJIAJ B
(bopmupoBaHme IpeCTaBICHUN O POIN MAaTEMaTUKN B Pa3BUTHN [UBWIIN3AINNA U KyJIBTYPHI.

MECTO YYEBHOI'O KYPCA B YUEBHOM ITJTAHE

CormacHo ydeOHOMY IUIaHy B 7—9 kjaccax u3ydaercsi ydeOHBIH Kypc «AJredpay, KOTOPBIH
BKJIFOYACT CJCAYIOIIWE OCHOBHBIC pa3Jiedabl coJeprkaHusi: «Yucina ©W  BBIYHCICHHS,
«AJIreOpandyecKue BhIPAXKCHHUS, <Y PaBHCHUS U HEPABCHCTBa», « DyHKIIUM.

V4eOHBIN MUIaH Ha W3ydeHHe anreOpel B 7/—9 Kilaccax OTBOAMTHE MCHEE 3 y4eOHBIX 4acoB B
HEJSI0 B TeUCHHE KaXKJI0TO0 roja o0ydeHus, BCEro 3a TpHu rojia ooydenuss — He MeHee 306 yueOHbIX
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qacoB.

COJEPXAHHUE YYEBHOI'O KYPCA (IIO T'OJJAM OBYUYEHUA)
7 KJIACC

Yucna u evivucinenus
PannonanbHble yncna

JpoOGu OOBIKHOBEHHBIC M JIECATUYHBIC, II€PEX0J OT OJIHOW (OpPMEI3amrcu Apodeil K Apyrow.
IloHsiTMEe panMOHAIBHOTO YHCJA, 3alHCh, CPaBHEHHE, YMNOPAAOYMBAHUE PAlMOHAIBbHBIX YHCEI.
Apudmernueckue OSHCTBHUA C pallHOHAILHBIMH YHCIaMH. PerieHne 3ajad U3 peajlbHOW MPaKTUKU
Ha YacTH, HAa APOOU.

CrerieHb C HaTypaJIbHBIM IIOKa3aTeJieM: OlpejlelIeHre, NpeoOpa3soBaHNe BBIPAKCHHUIH Ha OCHOBE
OIpeNieIeHNsI, 3aITUCh OONBIINX Yucel. I IponeHTHI, 3aNuch MPOIIEHTOB B BUAE APOOU M IpoOH B BHUE
NPOILEHTOB. TpH OCHOBHBIE 3aJauyd Ha IIPOLIEHTHI, pEIlIeHHUE 3ajad Hu3
peabHOI NMPaKTHUKH.

I[TpumeHeHNEe MPU3HAKOB JICIMMOCTH, PA3JI0’KE€HNE Ha MHOXKUTEIHN HAaTypPaJIbHBIX UHCEI.

PeanpHbIC 3aBUCUMOCTH, B TOM YHCJIE OpsiMasi 1 oOpaTHasI IIPONOPIIHOHAIBHOCTH.

Anzcebpauueckue evipasricenus

IlepemeHHBIE, YHUCIOBOE 3HAUYCHUE BBIPAKECHHUS C IepeMeHHOMW. JlomycTuMmble 3HaAYCHUS
rnepemMeHHbIX. [IpencraBieHne 3aBUCHMOCTUMEX LY BEJIUYMHAMU B BUAE (GopMyJibl. Berauciienus o
popmynam.IIpeodpazoBanne OYyKBEHHBIX BEIpaKCHU, TOXKIACSCTBEHHO PaBHBIC BRIPAKCHUS, IpaBUIIa
mpeoOpa3oBaHUsI CYMM U NIPOU3BEICHUH, TIpa-
BHJIA PACKPBITHUS CKOOOK M MPUBEACHUS MOTOOHBIX CIIaracMBbIX.
CBolicTBa CTENEHU C HATypPaJIbHBIM NOKa3aTEJIEM.

OnHounensl U MHorowieHsl. CteneHb MHoroudieHa. CIlo)KeHHE, BBIUYMTAaHHUE, YMHOXXEHHUE
MHOrowieHoB. DopMyJibl COKpamlEHHOIO YMHOXKEHHUsS: KBaApaT CYMMBbl U KBaJpaT pPa3HOCTHU.
dopmyiia pa3HOCTH KBaApaToB. Pa3jio’keHHWEe MHOTOYJIEHOB HAa MHOXUTEJIU.

Ypasnenua

YpaBHEeHHE, KOpPEHb YpaBHEHHWs, NpaBHiIa IpeoOpa3oBaHHUsI YPAaBHEHHs, PABHOCHIILHOCTH
YPaBHEHUU.

JInHeilHOEe ypaBHEHHUE C OJNHOU IIEPEMEHHOM, YHUCJIO KOPHEU JIMHEMHOIO YypPaBHEHUs, PELICHUE
JIMHENHBIX ypaBHeHUNU. CocTaBlieHHE ypaBHEHUH 110 yCIOBHUIO 3aJauu. Pelienne TeKCTOBBIX 3a7a4 C
NOMOIIbIO ypaBHEHUH.

JInHeliHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMH U ero rpaduk. Crucrema IByX JUHEHHBIX ypaBHEHUH
C AByMsl IepeMEHHbIMHA. PenieHne cucteM ypaBHEHHUH clIOCOOOM MOACTAHOBKH. [IpuMeps! penreHus
TEeKCTOBBIX 337la4 C IMOMOIIBIO CUCTEM ypPaBHEHHUM.

Koopounamot u cpagpuxu. @yuxyuu

Koopaunara Touku Ha npsimoil. UucnoBble MPOMEXKYTKHU. PaccTosiHne Mexnay AByMsI TOYKAMHU
KOOPAUHATHOU IPSIMOM.

IMpsimoyronbHast cucrema koopauHar, ocu OX um Oy. AOcuucca W OpJuHATa TOYKH Ha
KOOPAMHATHON TIOCKOCTH. IlpmMepsr rpadukoB, 3amaHHBIX ¢opMmynamMu. UYUteHune rpadukoB
peanbHbIX 3aBUcuMocTel. [lousitue pynknun. I'padpuk pyHKIuN.

CgoiicTBa pyuknuii. JIuneitnas pynkuus, e€ rpaduk. 'padux pyHKOIHA Y = |Xx|.

I'pacdmaeckoe penieHne TMHEHHBIX YPaBHEHUH U CHCTEM JIMHEHHBIX ypaBHEHUH.

8 KJIACC

Yucna u eviuucnenusn

KBagpartHelii kopeHb wu3 dwucna. [lornstue o0 wuppanuoHaJIbHOM ducie. JlecsaTuaHbie
MPUOJIFKCHUSI UPPAIHOHAIBHBIX ducell. CBOWCTBa apuU(PMETHUYSCKUX KBaJPATHBIX KOPHEU U UX
NpUMEHEHHE K TPpeoOpa3’0BaHUIO YHCIOBBIX BBIPAXKEHUN W BBIYHCICHUsIM. JlelicTBUTENbHBIC
qucia.

CrernieHb € LEJIbIM TT0Ka3aTeneM U e€ cBoiictBa. CtaHiapTHasl 3allMCh YHUCJIA.

Anzedopauueckue eviparcenus

KBagpaTHBI# TpEXUIIeH; Pa3I0KSHUE KBAAPATHOTO TPEXWICHA HA MHOYKHUTECITH.

AnreOpandeckast 1poOb. OCHOBHOE CBOMCTBO anreOpamyeckoit apoou. Cio’keHue, BhIYUTaHUE,
YMHOXCHHE, JIeJICHHUE alireOpandeckux Apobeil. PanimoHanbHbIC BBRIpAaXKCHUS U X MPEOOpa3OBaHHUE.

Ypasnenus u nepasencmea
KBagpatHoe ypaBHeHue, ¢opMyia KOpHElH KBaapatHOro ypasHeHus. Teopema Buera. Pemienue
YpaBHEHUMN, CBOIININXCS K JIMHEWHBIM W KBaapaTHbIM. IIpoctelinmue apoOHO-panroHaIbHBIC
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YpaBHEHHUSI.

I'padmueckast uHTEpIpETAIMs] yPABHEHUN C IBYMSI IEPEMEHHBIMUH CUCTEM JIMHECHHBIX YpaBHEHUN
C IByMs TIepeMeHHBIMH. IIpuMepsl pemieHuss CHCTEM HEIWHEWHBIX YpPaBHEHHUM C JOBYMS
IIEpEeMEHHBIMH.

Pemrenme TekCTOBBIX 3amad anreOpamdecKuM CIIocoOOM.

UuncnoBele HEpaBEHCTBA M UX cBolicTBa. HepaBeHCTBO ¢ ogHOI mepeMeHHO#. PaBHOCHIBHOCTH
HepaBeHCTB. JImHelHBICE HepaBEHCTBa C OOHOU mepeMeHHOW. CHUCTEeMBl JTHHEWHBIX HEPABEHCTB C
OJHOU NEPEMEHHOM.

Dynkyuu

IMousitue pynkuun. OONacTh ONpeIeIeHNs] U MHOXKECTBO 3HaueHni ¢yHKuun. CriocoObl 3a1aHus
byHKIIHA.

I'paduk pyskuuu. Urenue cBoiicTB pyHKIMHU no e€ rpaduxy. Ilpumepsl rpadukoB GyHKIHH,
OTpaXkaloIIUX peajbHbBIE MPOIIECCHI.

DyHKIHMH, OMUCHIBAIOIINE NIPSIMYIO U OOpPaTHYIO ITPOMOPIIMOHATIBHBIC 3aBUCUMOCTH, WX TpadUKH.
=2 V=3 y= —

DyHKIMN y—x,\%—x,y— X, Y =|x|.

I'papuueckoe pemeHne ypaBHSHHU B CHCTEM ypaBHCHUIA.
9 KJIACC
Yucna u éviuucienusn
JleiicTBUTENbHbBIE YK

PanmmonanpHbIe YHCiia, HppalloOHAIBHBIC YHCIIa, KOHCYHBIE U OCCKOHEUHBIC NEeCATUIHBIC IPOOH.
MHOXeCTBO AeHCTBUTEIBbHBIX YHUCEHI; IEHCTBUTEIIFHBIC YHCIa KaK OCCKOHCYHBIC JICCITUIHBIC IPOOH.
B3auMHO OTHO3HAYHOE COOTBETCTBUE MEXKYy MHOXKECTBOM JACUCTBUTEIILHBIX YUCEII U KOOPAUHATHOU
MPsSIMOU.

CpaBHeHHE ACHCTBUTEIBHBIX YHCEJ, apU(PMETHUCCKUE NCHCTBUIC ACHCTBUTEIHHBIMUA YHUCIIAMU.
Usmepenusi, npuOIMKEHNs, OLEHKH

Pa3zMepsr 00bEKTOB OKPYIKAFOIIETO MHUPA, JITUTEIHBHOCTD IPOIIECCOB B OKPY’KAIOIIEM MHUpE.

IpubnuxEHHOE 3HAYCHUEC BEJIUYHHBI, TOYHOCTh NIpuOImkeHus. Okpyrienue yuces. [Ipukuaka
U OLIEHKA PEe3yJIbTATOB BBIUYMCIECHUM.

Ypasnenus u nepasencmea
YpaBHEHUS C OJHON IEPEMEHHOU

Jluneilinoe ypaBHeHue. Pemenue ypaBHeHU N, CBOASIIIUXCS K IMHEHHBIM.

KsanparHoe ypaBHeHue. PemeHue ypaBHEHHH, CBOISAIINXCS K KBaJpaTHBIM. BuUkBagpaTHOE
ypaBHeHue. llpuMepsl pelieHuss ypaBHEHUM TpeTbell U 4eTBEPTOM CTEIEHEH pa3jloKEeHHEM Ha
MHOYUTEIH.

Pemrenne  apoOHO-palMOHAIBHBIX  yPaBHEHHM. Penienue  TekcTOBBIX — 3ajad
anreOpandecKuM METOIO0M.

CucteMbl ypaBHEHHH

VYpaBHEeHHE ¢ IBYMs IIEPEMEHHBIMHU U ero rpaduk. PenreHne cucteM NByX JIMHEHHBIX YpaBHCHUH
C AByMsl IEpeMEHHBIMH. Pellienne cucTteM JIBYyX ypaBHEHHUU, OJJHO U3 KOTOPBIX JIMHEHHOE, a ApyTroe
— BTOpO#U cTteneHu. ['padudeckass nHTEpOpeTAUs CUCTEMBl YPaBHEHUH C IBYMs MEPEMEHHBIMHU.
PenreHne TEKCTOBBIX 3a7a4 alreOpamdecKuM CIiocoOoM.
Hepasencrsa
YuciioBsle HEpABEHCTBA U UX CBOWCTBA.

Pemienue quHEeHHBIX HEPABEHCTB C OJIHON epeMeHHOU. Pellenue cuctem JMHEHWHBIX HEPABEHCTB
¢ oxgHoi mepemeHHOW. KBampaTHeie HepaBeHcTBa. I paduyueckass HHTEpHOpETAIINST HEPABSHCTB U
CHUCTEMHEPABEHCTB C JIByMsI IEpEeMEHHBIMU.

Dynkyuu
Ksanparuanas pyHkims, e€ rpaduk u cBoiicta. [Tapabona, KOOPpAMHATEI BEPITHHBI
napadoJIbl, OCh CHMMETPHH MapadoITkI.

Mpadumkn GyHKUMN:
K o
= = + == = = =
y =kx, y = kx + b, y ~.Y x{, vy =x, y=1|x| v ux ceoiicTsa.

Yucnogevle nocnedosamenbHOCHU
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Omnpezenenne u crocoObl 3aJaHUs YHCIOBBIX MOCIEI0BATENBHOCTEH

I[TorsATHE YHCIOBOW MOCIEOOBATCIBHOCTH. 3aJaHUE MOCICIOBATSIIFHOCTH PEKypPPEHTHOMN
dbopmynoii u ¢popmysioit N-ro wieHa.
Apudmernyeckas ¥ reoMeTpHuecKas MpOrpeccuu

Apudmernueckass U reomMeTpuueckas nporpeccun. @opmyibl N-ro WieHa apudMeTHyecKoi u
TeOMETPUUYECKOI mporpeccuii, CcyMMbI NEepPBBIX N YJIECHOB.

HNzobpakenne 4iIeHOB apU(PMETHUYECKON W TIeOMETPHYECKOW MNporpeccuii TOodyKaMu Ha
KOOPAMHATHOM MIOCKOCTH. JIMHEHHBIN U SKCIOHEHIIMAIBHBIN pocT. ClI0KHBIE NPOLEHTHI.

INIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUS ITIPOI'PAMMBI KYPCA (ITO T'OAAM
OBYYEHMU)

OcBocHHE ydeOHOro Kypca «Airedopa» Ha ypOBHE OCHOBHOIO OOIIero OOpa3oBaHUsS JIOJIKHO
obecrieynBaTh JOCTHIKCHHUE CICAYOIINXIPEAMETHBIX 00pa30BaTeIbHBIX PE3yJIbTATOB:

7 xnacc

Yucna u éviuucienus

—  BremromHATE, codyeTass YCTHBIE W NMUCBMCHHBIE NPUEMBI, apuMETHICSCKUES ACUCTBUS C
palMoHAaIBHBIMH YHCIIAMU.

—  HaxoauTth 3HaYCHUsI YUCIOBBIX BBIPAXKCHU;, IPUMEHSITh pa3HOOOpa3HbIC CIIOCOOBI U MPUEMBI
BBIYMCJICHHS 3HAYCHUU APOOHBIX BRIPAKCHHUM, COMCPIKAIINX OOBIKHOBEHHBIC U JCCSITHYHBIC APOOH.

—  IlepexoauThb OT OIHOU (POPMEBI 3aITMCH YUCEII K IPpYyTOH (MMpeoOpa3oBIBATE ICCATUIHYIO IPOOH
B OOBIKHOBCHHYO, OOBIKHOBCHHYIOB JCCATHYHY O, B YaCTHOCTH B OCCKOHCUYHYO JECITUYHY O IPOOBH).

— CpaBHUBATh U YIIOPSIAOYUBATH pallMOHAJIFHBIC YHCIIA.

— OKpyrisaTh YHCTA.

— BpINONHATE NPUKUIKY U OLICHKY PE3YyJIbTaTa BbIYMCICHUM, OLEHKY 3HAYE€HUM YUCJIOBBIX
BbIpA’KEHUM. BBINOJIHATE NEMCTBUS CO CTEIEHSIMU C HATYPAJIbHBIMU IIOKa3aTEIIIMU.

— IIpuMeHATs NpU3HAKU OSJIIMMOCTH, PA3JI0KEHHUE HA MHOXXUTEJINHATYPaIbHbBIX YHUCEIL.

— Pemrate mnpakTUKO-OpUEHTUPOBAHHBIE 3aJayM, CBSA3aHHBIE C OTHOIIEHHUEM BEJIWYUH,
NPONOPLHUOHAIBHOCTHIO BEJIMYHUH, IPOLEHTAMHU; HMHTEPIPETUPOBATh PE3yIbTAaThl PEIICHUS 3ajad C
y4€TOM OrpaHHYEHHUH, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpHUBAEeMbIX OOBEKTOB.

Anzebpauueckue evipajriceHus

— HWcnonb30BaTh anredpanvdyeckyro TEPMHUHOJOTHIO U CUMBOJIUKY, IPUMEHSITh €€ B mpoliecce
OCBOCHHUS yYEOHOTO MaTepHala.

— HaxonnTh 3HaueHNUs1 OyKBEHHBIX BHIPAXKCHUN MPU 32JITAHHBIX 3HAYCHUSIX TIEPEMEHHbBIX.

— BrinmonHsATe mpeoOpa3zoBaHUs 11€J0TO BBIPAXKEHUSI B MHOTOYJIEH MNPUBEJCHUEM MOM00OHBIX
cjaraeMbIX, PaCKpbITUEM CKOOOK.

— BreINonHATE yMHO>@EHHE OJIHOYJI€HAa Ha MHOTOYIEeH M MHOIO4YJIeHa Ha MHOTOYJIEH,
MNPUMEHSTH (POPMYJIBI KBaJgpaTa CyYMMBbI U KBajJipaTta pa3HOCTH.

— OCy1IeCTBIISATh Pa3I0KEHUE MHOTOYICHOB Ha MHOYKHUTEIIH C IIOMOIIBIO BEHIHSCCHUS 38 CKOOKH
00IIIeT0 MHOXXHTEIISI, TPYNITUPOBKYU ClIaraeéMbIX, TpUMEHEeHUsI (POPMYJ COKPAIIEHHOTO YMHOXEHUS.

— ITpumMeHsTh TpeoOpa3oBaHUs MHOTOYJIEHOB JIJIsI PEIISHUS PA3IUIHbBIX 33/1a4 U3 MaTEMaTHKH,
CMEXXHBIX TPEJIMETOB, U3 PEAJIbHOW MPaAKTUKH.

— Hcnonb30BaTh CBOMCTBA CTEIIEHEeW C HATypPaJbHBIMH MOKa3aTEISIMH JJIsl TIPeoOpa3zoBaHUs
BBIPpAXXEHUH.
Ypasnenua u nepasencmea

— Pemate nuHelHbIE ypaBHEHHMS C OJHOW IEPEMEHHOM, NpUMEHssl HNpaBujla Iepexoja OT
UCXOJIHOTO YPaBHEHUS K PABHOCUJIbHOMY eMy. [IpoBepsTh, IBISIETCS JIU YUCIO KOPHEM YPAaBHEHMUS.

— ITpumensTh Tpaduueckre MEeTOIbl TIPU PEIICHUN JIUHEHHBIX YPAaBHEHUH U UX CUCTEM.

— ITonOupaTh TipuUMeEpPHI TTap YHUCEI, SBISIFOIIUXCS PEIICHUEM JIHHCHHOTO YpaBHEHUS C JIBYMs
nepeMEHHBIMHU.

— CTtpouTh B KOOPAWHATHOW TIUIOCKOCTH TpaduK JIUHEHHOrOo YypaBHEHUsS C JAByMs
IIEpEMEHHBIMH; MOJIB3YsICh I'Pa) UKOM, IIPUBOJIUTEH IIPUMEPHI PCIICHUS YPaBHCHHUSI.

— Pemate cuctembl ABYX JIMHEWHBIX YpaBHEHUW C ABYMsSI HEPEMEHHBIMH, B TOM YHCIE
rpauydecKH.

— CocTaBisTh U peuaTtb JIHUHEHHOEe YpaBHCHHUEC UJIN CUCTEMY JIMHEHHBIX ypaBHeHI/Iﬁ 10
YCJIOBHIO 3a1a4, UHTCPIIPECTUPOBATH B COOTBECTCTBHUU C KOHTCKCTOM 3ada4du HOJ'Iy‘leHHI;Iﬁ
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pe3yJbTar.
Koopounamut u zpagpuxu. @ynkyuu

—  HBoO6paxaTh Ha KOOPAWUHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIIHE 3aJJaHHBIM KOOPANHATAM,
JIy4H, OTPE3KU, HHTEPBAJIBI; 3aIIUCHIBATh YHUCJIOBBIC IPOMEKYTKH Ha ajreOpandeckoM si3bIKeE.

—  OtMeuaTbh B KOOPAWHATHOMN NJIOCKOCTH TOYKH I10 3aJaHHBIM KOOPIAWHATAaM; CTPOUTH IpaduKu
nuHeHHbIX QyHKuui. CTpouTh rpaduk GyHKIUH y = | X |.

—  OnwuceiBaTh ¢ MOMONIBIO GYHKIIMH U3BECTHBIC 3aBUCUMOCTH MEXKAY BEJIMYHHAMU: CKOPOCTB,
BpEeMsI, PAaCCTOSIHUE; [IEHa, KOJIMYECTBO, CTOUMOCTh; IPOU3BOJUTEIIBHOCTD, BPEMsI, 00bEM pabOThI.

—  Haxoauts 3HadueHHe QyHKIUH 10 3HAYCHHIO €€ apryMeHTa.

— ITornmaTte TpadudecKuil crocod TpeNCcTaBICHHUS W aHanIW3a WHPOpPMAIWW, HU3BICKATh H
HHTEPHIPETHPOBATH HHPOPMALIHIO U3 I'papKOB peaslbHBIX MPOIECCOB M 3aBUCHMOCTEH.
8 kimacc
Yucna u evluucnenus

—  Hcnone3oBaTh HadallbHBIE MNPEACTABICHUS O MHOXECTBE JIEHCTBUTEIBHBIX YHCEN I
CpaBHEHHMS, OKDPYIJICHUsS W BBIYHUCICHUI; W300paXkaTh JACHCTBUTEIBHBIC YHCIA TOYKAMH Ha
KOOPJAUHATHOU MPSIMOM.

—  IlpumMeHsATH NOHATHE apU(PMETHIECKOTO KBaAPATHOTO KOPHS; HAXOAWUThH KBaJpaTHbIE KOPHH,
HCIIONIB3YsI TpPH HEOOXOJMMOCTH KaJbKYJISITOP; BBINOJHATH NpeoOpa3oBaHusl BbIPAXKEHUM,
coliep KallluX KBaJApaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

— HWcnonp30BaTh 3amucu OOJBIIHUX W MaJbIX YHCEN C TTOMONIbIO AECITUYHBIX ApoOed u
crenener yucna 10.

Anzcebpauueckue evipasricenus

— HpI/IMeHﬂTL IIOHATHUC CTCIICHHU C LCJIBIM II0OKa3aTrcJICM, BbIIIOJIHATH HpeO6pa30BaHI/Iﬂ
BBIpa)X(CHl/If/'I, coAcCprKauIuX CTCIICHU C LCJIbIM IIOKAa3aTCJICM.

— BpBITTIOTHATE TOXJIECTBEHHBIC Hp606pa3OBaHI/I$[ panroOHaJIbHbBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBC
npaBUJI HCﬁCTBHﬁ HaJa MHOTOYJICHAMH U aﬂre6paI/I‘IeCKI/IMI/I ,Z[pO6$IMI/I.

—  PackyagpiBaTh KBagpaTHBIM TPEXUIEH HA MHOXKUTEIIU.

— IIpumensaTs Mpeobpa3oBaHUs BRIPAXKESHUN JJISI PEIICHUS PA3IUYHBIX 3a7a4 U3 MaTeMaTHKH,
CMEXHBIX [IPEIMETOB, U3 PeaJIbHON MPAKTUKU.

YPCIKHEHM}I U Hepasencmea

— Pematsn .]'II/IHCI\/’IHBIG, KBa/ZIpaTHbBIC YPAaBHCHUA U PAIITUOHAJIBHBIC YPAaBHCHUA, CBOASAIIINECCS K
HHUM, CUCTCMBbI IBYX ypaBHeHI/Iﬁ C IBYMsI ICPCMCHHBIMU.

— IIpoBoauTh npocTreinine ucciaeOBaHusl YpaBHEHUN U CUCTEM YPAaBHEHUI, B TOM YHCIIE
C MpUMEHEHHEM TI'paHUUecKUX NpeJiCTaBIeHUN (yCTaHaBJIMBaTh, UMEET JIM yPaBHEHHUE WU
cUcTeMaypaBHEHUN PEIIeHUs, €CIIU UMEET, TO CKOJIBKO, U Tp.).

—  IlepexoanTh OT ciaoBecHOW (HOPMYIHPOBKH 3aaduu K e€ anrebpandeckol MoOJeIu C
IIOMOIIBIO COCTABJICHUA YPAaBHCHUS HUJIN CUCTCEMBbI ypaBHeHHﬁ, HUHTCPpHIPETUPOBATHE B COOTBETCTBUM C
KOHTEKCTOM 3aJa4yy NOJIyYE€HHBIN pe3yJbTar.

— IIpumMeHaTs CBOMCTBA YUCIOBBIX HEPABEHCTB JJIsI CPAaBHEHUS, OLIEHKHU; pellaTh JHUHEHHbIE
HEpPaBEHCTBA C OJHOU MEPEMEHHON M NX CHUCTEMBI; JaBaTh I'pa)UueCKy0 MILTIOCTPAIIMIO MHOYECTBA
pelleHnii HepaBEHCTBA, CUCTEMbl HEPABEHCTB.

Dynkyuu

—  IlonmMmaTte B UCTIOIB30BaTh (PYHKIIMOHAIBHBIC MOHSITHS U SI3BIK (TEPMUHBI, CHMBOJIMYECKUE
o0o3HaueHus); OnpeaeiaTh 3HadeHNe (PYHKIUU MO 3HAYCHUIO apTyMEHTa; ONpEeAeisiTh CBOMCTBa
dbyHknnu no eé rpaduxy.

— CtpouTs rpaduKu dJIEMEHTAPHBIX (QYyHKIIUNA BHIA

k 2 3 - - =
y=2 ,y=x*,\y=x%y= Vx,y= X|; OIIMCHIBATEL CBOMCTBA YNCIOBOM QyHKIIMH 110 €€ rpaduKy.
9 kiacc
Yucna u eviyucinenus

— CpaBHI/IBaTB U ynopssaodvmBaThb pallMOHAJIbHbBIC U UPppAallUOHAJIbHBIC YHUCJIA.
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— Breimomusate apI/I(l)MeTI/I‘-IeCKI/Ie I[eﬁCTBPIfI C paMOHaJIBbHBIMH 4YHCIIaAMH, COUY€TasA YCTHBIC H
IIMCBbMCHHBIC HpI/IéMLI, BBITIOJIHATH BBIYUCJIICHUA C UppAallMOHAJIbHBIMHW YHUCJIaMU.

— Haxoaute 3HaueHUs CTENEHEU C ILEeJIbIMH MOKa3aTCIsIMH U KOpHeﬁ; BbIYUCJIATH 3HAYCHMUA
YHUCJIOBBIX BLIpa)KCHHﬁ.

— OprFJ'ISITL HCﬁCTBHTeJ’ILHLIe YucJjia, BBINOJHATL MNPUKHUIAKY peE3yJibTaTa BLI‘II/IC.]'IGHPIIZ,
OLCHKY YHCJIOBBIX BLIpa)KeHHﬁ.
YPaBHEHM}l u Hepaesencmea

—  PemaTe nuHEHHbIE U KBaJpaTHBIC YPaBHEHUS, YPABHEHUS, CBOISIIINECS K HUM, NTpOCTeHIIme
IPOOHO-paIOHAIBHBIEC YPABHEHHUS.

—  Pemate cucTeMbl ABYX JHMHEWHBIX YpaBHEHUH C ABYyMsI NEPEMEHHBIMH U CHCTEMBI JBYX
YpaBHEHUI, B KOTOPBIX OJTHO YPABHEHUE HE SABIISICTCS JIMHCHHBIM.

—  PemaTte TeKCTOBBIE 3a71a9H AIT€OpPaNIECKUM CIOCOOOM € TOMOIIIBIO COCTABICHUS yPAaBHEHUSA
WJIN CUCTEMBI IBYX YPAaBHEHHUH C IBYMsI IIEPEMEHHBIMH.

—  IlpoBoauTts mpocrtedmme HcCleIOBaHUs YpaBHEHUIH W CUCTEM ypPaBHEHHUM, B TOM HYHCIE C
MIPUMEHEHNEM IpadUUeCKUX MNPEACTaBICHUN (yCTaHAaBIWBATh, UMEET JIM ypaBHEHHE WM CHCTEMa
YpaBHEHUI pelIeHUs, €CIIU UMEET, TO CKOJIBKO, U Ip.).

— Pemate nuHEHHEBIC HCPAaBCHCTBA, KBAaJApPAaTHbBIC HCPABCHCTBA, I/I306pa){(aTL peuICHucC
HEPaAaBCHCTB Ha YUCJIOBOM HpﬂMOi/JI, 3anuchiBaTbh pCUICHUEC C MIOMOIIIBIO CUMBOJIOB.

—  Pemrate cucTteMbl TMHEHHBIX HEPABCHCTB, CHCTEMBI HEPABEHCTB, BKITIOYAIOIINE KBAJIPAaTHOS
HEpPaBCHCTBO;, H300pa)kaTh PCIICHHE CUCTEMbl HEPABCHCTB HA YHUCJIOBOW IIPSIMOM, 3aIllMChIBATh
pelIeHne ¢ MOMOIIBI0 CUMBOJIOB.

—  Hcmonp30BaTh HEpaBEHCTBA MPU PCIICHHH PAa3IUYHBIX 3ajad.
Dynkyuu
Pacrio3snaBaTth (QYHKIMM HM3YYCHHBIX BHIAOB. IlOKa3bIBaTh CXEMATHYCCKH PpACIIOIOKCHHE Ha
KOOPJAWHATHOM TUIOCKOCTH rpadukoB pyHkuuit Buma: y = kx, y = kx + b, y =§, y =ax2 + bx + c.
y=x%y=+x,y= ¥ | B 33aBUCHUMOCTH OT 3Ha4eHHUH KO(PPUIMEHTOB; ONUCHIBATHL CBOMCTBA

byHKIIM].
CTpouTh M M300pa)KaTh CXEMaTHYECKH IpadUKH KBaJApPaTHYHBIX

—  (dyHKIOUH, OMUCHIBATH CBOMCTBA KBAAPATUIHBIX (GYHKIHUN 1O X rpaduKaM.

—  Pacno3naBaTh KBaJpaTU4YHYO (PYHKIHIO 110 GOopMyJie, TPUBOJAUTH IIPUMEPHI KBaJIPATHYHBIX
(pyHKIIMN N3 peanbHOM )XU3HU, GU3UKH, TEOMETPHH.
Apugmemuueckas u zeomempuueckan npozpeccuu

—  Pacno3uaBaTh apu(METHYECCKYIO U IT€OMETPHUUCCKYIO MPOTPECCHH MPHU Pa3HBIX CIIOCOOax
3aJaHUs.

—  BBIIONHATE BBIYUCIICHUSI C HCIOJIb30BaHUEM (OpPMYJ N-ro 4jieHa apudmerudeckoil u
reOMETPUUECKON IPOTPECCHUI, CYMMBI HEPBBIX N YJIEHOB.

— I/I306pa7KaTB YJICHBI ITOCJICA0OBATCIIBbHOCTH TOYKaMM1 Ha KOOp)IHHaTHoﬁ IIJIOCKOCTH.

Pemrate 3amaum, CBsA3aHHBIE C YHCIOBBIMHU IIOCJICIOBATEIFHOCTSIMH, B TOM YHCIE 3aJadul M3
peasbHOH KM3HM (C UCTIOJIB30BAHUEM KaJIbKYJSITOPa, HHU(PPOBBIX TEXHOJIOTHH)
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TEMATHUYECKOE TUIAHUPOBAHME YYEBHOI'O KYPCA (IIO TOAAM OBYYEHU )

7 xuacc (He menee 102 u)

DJIeKTPOHHbIE
Haseanue pasaena OcHOBHOe copepiaHue OCHOBHble BUAbI AeATENbHOCTU 0byyatoLmXxca (unpposrie)
(tembi)(umncno uyacos) o0pa3oBaTe/IbHbIE
pecypcbl
Yucaa u TTonATHE paMOHAIBHOTO YHCIHA. CucreMaTH3upoBaTh M 000ramaTh 3HAHUS 00 OOBIKHOBEHHBIX M JCCSITHYHBIX Poccuiickasn
BBIYHMCJIEHHUSI. Apudpmerndyeckne ACHCTBUS C POOSIX. 3J1eKTPOHHAsI
PannonanbHble palroHaIBLHBIMU YHCIaMU. CpaBHHBATh M YNOPSA0YHUBATHL APOOM, NpeoOpa3oBbIBas HPH HEOOXOIUMOCTH IIK0JIa
qHcIa CpaBHeHHe,  yHOpsITOYHBaHHE IecATHYHBIe IpoOM B OOBIKHOBCHHEIC, OOBIKHOBCHHBIC B JIECSITUYHBIC, B
panMoOHAIBHBIX YHCE. YaCTHOCTH B OECKOHEUHYIO JECSITUIHYIO IPOOb.
(254) CreneHs c HaTypaJlbHbIM IIpuMeHsATH pa3HOOOpa3HbIe COCOOBLI H MPUEMBI BHIYHCICHHS 3HAYCHHIT IPOOHBIX
noxasaTreJIeM. BBIPaKeHHIi, COIEPKAIIMX OOBIKHOBSHHBIC M JSCSITHYHBIC NPOOU: 3aMEHSTh IIPH
PenieHue OCHOBHBIX 3ajad Ha HEOOXOINMOCTH JIECATUYHYIO JpOoOb OOBIKHOBEHHOW M  OOBIKHOBEHHYIO
JpOOH, TIPOLIEHTBI U3 PEaTbHOMN NECSTUYHOW, TNPUBOAUTH BBIpaXeHUE K ¢opMme, Hambosee yHOOHOW It
MPaKTHKH. BBIYHCIICHHH, TIPe0Opa30BBIBATE APOOHBIC BEIPAKSHUST HA YMHOKEHHE U JICJICHUE
IIpusnaku JICTUMOCTH, JECSATUYHBIX IpOo0eil K JSHCTBUSIM C LIEJIBIMH YHCIaMU.
pPa3iOKEHHS HAa MHOKUTEIU [IpuBoauTes 4ucIOBbIe H OYKBeHHBbIe MNPHMEPbI CTEINCHH C HaTypaJbHBIM
HaTypaJIbHBIX YHCEII. II0Ka3aTcJICM, OOBACHSASI 3HAUEHUSI OCHOBAHUS CTEIIEHU U IOKa3aTess CTCIICHMU,
HaXOJHTh 3HAUYCHUs cTernceHer Buaa a" (a — nroboe palnoHaIbHOE YUCI0, N —
PeanbHble 3aBUCMMOCTH. HaTypalIbHOE YUCIO).
MpAamana u obpaTHana .
NPONOPLMOHaNbHOCTH MoHMMaTb CMbIC/ 3anNUcK BONBLLLINX YNCEN C MOMOLLBIO AEeCATUYHbIX Apobeit n
cTeneHen yncna 10, NPUMEHATbUX B peasibHbIX CUTYaLMAX.
IIpuMeHATH NPU3HAKH JICJIMMOCTH, PA3JIOKEHUsI HA MHOXXUTEIIN HATYPaJIbHBIX
qHCe.
PemaTth 3ajayM Ha 9YacTH, IPOIEHTHI, IMPOMOPIHHU, HAa HAXOXKIACHHUE IpoOH
(TIpOIIeHTA) OT BEJINYUHBI U BEJIMYNHEI 110 €€ ApOoOH (IIPOLIEHTY ), ApOOH (IIpOLIeHTa),
KOTOpPBII cocTaBisieT ojJHa BeauyuHa oT jpyroi. I[IpumBoauTh, pa3dupars,
OLIEHMBATH PA3INYHBIC PEIICHHUs, 3alIMCH PEIICHUI TEKCTOBBIX 3a7ad.
PacnosnaBatb W OOBSICHATH, ONHUPAsCh  HA  OINpEICICHHS, MPsIMO
MPONOPIMOHAIIBHBIE W OOpaTHO HPOIOPIIMOHAIBHBIE 3aBUCHUMOCTH  MEXIY
BEJIMYMHAMH; NMPUBOAUTH NMPUMEPHI dTHUX 3aBUCHMOCTEH U3 pEalbHOrO MHpa, U3
NPYTUX y4eOHBIX MPEIMETOB.
PelwiaTb NpaKTUKO-OPUEHTUPOBaHHbIE 334341 Ha APO6U,NPOLEHTbI, NPAMYIO U
06paTHY NPONOPLMOHANIbHOCTKU, NPONOPLUM
AJjredpanyeckue bykBeHHBIE BbIPpAKEHUSI. OBJagerh anredpandeckoil TEPMHUHOJIOTHEH M CHMBOJIMKOW, MPUMEHSITh ¢€ B Poccuiickas
BbIPaKeHHs [TepemeHHBbIE. JlommycTumsblie Ipolecce OCBOCHMS y4eOHOTO MaTepuaa. 3JIeKTPOHHASI
3HAYCHUS MEepEMEHHBIX. HaxoaurThb 3HauyeHUs1 OyKBECHHBIX BBIPQKCHUH NPH 3aJaHHBIX 3HAYCHUSIX IIKOJIa
(27 4) DopMybl. OYKB; BBIITOJIHSATH BEIYUCIICHHSI 10 (GOpPMYyJIaM.
IIpeoGpaszoBanue  OyKBEHHBIX BbINOJIHATH Npeo0pa30oBaHusl 1IEJI0T0 BBIPAKEHUSI B MHOTOYJICH IPUBEACHUEM
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BBIPAXKEHUH, pACKPBITHE CKOOOK
u NpUBEICHUE MO JOOHBIX
cllaraeMBbIX.

CBolicTBa CTENEHW C HaTypasibHbIM
nokasartesiem.

MHorouneHbl. ChoxkeHue,
BblUMTAHME, YMHOXXEHNE
MHOro4YsieHoB. Popmybl
COKpPALEHHOTO YMHOXEHMUA.
PasnoxkeHne mHorousneHoB Ha
MHOXUtenum

HOI[O6HI)IX cJlara€MbIX, paCKpbITUEM CKOOOK.

BBINOIHATE YMHOXXEHME OJHOYIEHAa Ha MHOTOWIEH M MHOTIOYICHa Ha
MHOT'OYJICH, NPUMEHSITH (DOPMYJIBI KBaJipaTa CyMMBI U KBaJpaTa Pa3HOCTH.
OcymecTBASTh PA3JIOKEHHE MHOT'OYJICHOB Ha MHOXXHUTEIH ITyTEM BBIHECCHHS 3a
CKOOKHM OOIIEero MHOXHTENsS, IMPUMEHEHHs (OPMYJIbI Pa3HOCTH KBaApaToOB,
GopMysT COKkpamEHHOTO YMHOKSHHUSI.

IIpuMeHsaTh TpeoOpa3zoBaHNE MHOTOUYJICHOB IJIs1 PEIICHUS PA3IMYHbBIX 3a7a4 U3
MaTEMaTHUKH, CMEXHBIX IIPEIMETOB, U3 PealbHON MPAKTHKHU.

3HAaKOMUTbLCA C UCTOPUEIN PA3BUTUA MATEMATUKU

YpaBHenus u YpaBHeHuUe, npasuia Pemiarp JsuHeEllHOe ypaBHEHHE C OJHOM HNEpEeMEHHON, NpUMeHsis IpaBHJIA Poccuiickasn
HEPaBEeHCTBA npeoOpa3oBaHUsI  ypaBHEHUS, repexoja OT MCXOJHOTO ypPaBHEHHs K PAaBHOCHIIBHOMY eMy OoJiee IIpOCTOrO BHJA. 3JICKTPOHHAS
(20 u) PaBHOCHIIBHOCTH YpaBHCHHH. IIpoBepsATh,s1BIsACTCA JIU KOHKPETHOE YHUCJIO KOPHEM YpaBHCHUS. LIKO0J1Aa

JluneiitHOE ypaBHEHHE C OJHOM IMoadupaTe npuMepsbl Hap YUCEl, sIBIAIOIIUXCS PEIICHUEM JIUHEHHOTrO

EpEMEHHOM, peuieHue YpaBHEHHSA ¢ IByMs epeMeHHbBIMUA. CTPOUTH B KOOPAUHATHOM INIOCKOCTH

JIMHEWHBIX ypaBHEHUN. Pemenne rpaduK TUHEHHOTO ypaBHEHHUS C ABYMsI NIEPEMEHHBIMH; MOJB3YSCh IpadHKOM,

3a71a4C TOMOIIBIO ypPaBHEHUM. NPUBOANTH MPUMeEPBI PEIICHUS YPaBHEHHSI.

. HaxoauTth penieHue CUCTEMBI IBYX JUHEWHBIX yPaBHEHHUM C ABYMs

JlnHeliHOe ypaBHeHMe Cc ABYMA IepeMEeHHBIMM.

nepemeHHbIMWU U ero rpaduK. .

CuCTeMa ABYX NMHEMHbBIX CocTtaBnATb U pewaTtb ypaBHEHME UAN CUCTEMY YPaBHEHMA NO YC0BUIO 3a4a4M,

ypaBHeHUit ¢ AByMA MHTEepnpeTMpoBaTb B COOTBETCTBMMN C KOHTEKCTOM 3a4a4M MOJIyYEeHHbIN

nepemeHHbIMU.PeweHne cuctem pesyabTar

ypaBHeHUN cnocobom

noACTaHOBKKU 1 crocobom

C/IOXKEeHUA
KoopaunaTein Koopannara Touku Ha IpsIMOM. HN306pakaTh Ha KOOPAUMHATHOM NPAMOIl TOUKH, COOTBETCTBYIOIINE 3aJlaHHBIM Poccuiickas
rpaguxu. Yucmossie TIPOMEXKYTKH. KOOpAWHATAM, JIy9H, OTPE3KH, HHTEPBAJIbI; 3alIMCHIBATh UX HA aJreOpandecKoM 3J1eKTPOHHAsI
@®yuxunu (24 1) PaccrossHMEe MeXay — JAByMs A3bIKE 1IK0J1a

TroaKaMu KOOp/IMHATHON OTMeuaTh B KOOPAMHATHONH MUIOCKOCTH TOYKM TO 33JaHHBIM KOOPJIHHATaM;

Hp;IMOH. CTpPOUTH TpadUKH HECJIOXKHBIX 3aBUCHUMOCTEH, 3aJaHHBIX (opMysiamMH, B TOM

TIpsitMoyTONBHAS cucrema YHCIIE C TOMOIIBIO U] POBBIX JTabopaTopuid.

KOOpJIMHAT Ha  IUTOCKOCTH.
IIpumepsirpadUKOB, 3aTaHHBIX
dopmymamu. Urenue rpadpukoB
peanbHBIX 3aBUCUMOCTEH.

[Tonsitne  QyHKUIMH. I'paduk
¢yukumnn. CpolicTBa  (QyHKIUH.
Jlunetinas ¢pynkous. [loctpoenne
rpaduKa  JUHEWHOW  (QYHKIUH.

IIpuMeHsATH, U3y4YaTh NpPeNMYIIecTBa, MHTEPNPeTHPOBATh rpaduueckuii crnocod
MPE/ICTaBIICHUS U aHATN3a Pa3HOOOPa3HOH KU3HEHHON HH(OpMAIIUH.

OcBauBaTh MOHsTHE PYHKINH, OBJIaIeBaTh (PYHKIIMOHAIHLHON TEPMUHOJIOTHEH.
Pacno3naBaTth JnHelHy0 GyHKIUIO Y = KX + b, omucwhiBaTh e€ cBoiicTBa B
3aBUCHMOCTH OT 3Ha4eHu# kodddunrentos K u b.

Crtpouts rpaduku auHeHHOU QYHKIINH, QYyHKIHN

y = x|

Hcnoab3oBaTh nugpoBbie pecypehbl i TOCTPOSHUS
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I'padux bysxmuum y = |x|

rpadpukoB GYHKOUHA ¢ U3YYSCHHUsT HX CBOHWCTB. [IpmBoguTh
JIMHEHHBIX 3aBUCUMOCTEH B peaJIbHbIX INPOLIECCAX U SIBJICHUSIX

OpUMEpHI

oBTOpenue u
00006menue(6 )

IloBTOpEeHNE OCHOBHBIX MOHATUHN
U METOIOB Kypca 7/ KJjacca,
o0oOmenne 3HaHUHN

BpiOupatrb, NpHMEHSITb OLEHMBATH CHOCOObI CpPaBHEHUS YHCEJ, BBIYUCIICHUH,
npeoOpa30BaHMl BRIPAXKEHUM, PELICHUS YPaBHCHUH.

OcylecTBJISITh  CAMOKOHTPOJIb  BBIOTHSEMBIX JEHCTBUH M caMONPOBEPKY
pe3yibTaTa BBEIYHCICHHUH, INpeoOpa3oBaHMii, nocTtpoeHuii Pemarts 3amaum u3
pecallbHOU JKU3HU, IPUMEHAThL MaTeMaTH4YeCKHe 3HAHUA JUI PCLICHUS 3a7ad U3
JpYTUX OPEAMETOB.

PemiaTh TeKCTOBBIE 321241, CPABHHBATh, BHIOMPATh CNIOCO0bI PEIICHUS 3a1a9H

Poccniickas
3JIEKTPOHHAsI
IKO0J1a

8 xiacc (ne menee 102 q)

Ha3zpanue
pasneia (TeMbl)
Kypca (Y410 4acoB)

OcHOBHOe coJep:KaHue

OcHOBHBIE BH/bI 1eATEJILHOCTH 00y4aI0LIUXCS

JexTpoHHbIe (LU (PpPOBBIE)
l00pa3oBaTeIbHbIE PecypChbl

Yucaa "
BbIYHCJICHHUSI.
KBagparubie
KOpPHU

(15 g)

KBagpaTHblil KOpeHb U3 YHCIIA.

ITorsiTue 00 MpparmoOHAILHOM
gucne. JlecaTuanbie
OPUOIIMKEHUS
HppanoOHaIbHBIX YHCE.
JlericTBUTENbHBIC YHCIIA.
CpaBHeHHE IeHCTBUTEIILHBIX
gucen. ApudpmeTudecKuit
KBaJApaTHBIHKOPEHb.
VpaBHeHue Buja X2 = a.
CBoiicTBa apupMeTHIESCKIUX
KBaJpaTHBIX KOpPHEH.
IIpeo6pa3zoBaHUEe YHUCIOBBIX
BBIpAKEHUHN, COoAepIKaInuX
KBaJgpaTHBIE KOPHHA

DopMyIMPOBATH ONpeaeIeHne KBaIpaTHOTO KOPHS M3 YHCIa, apHUPMETHIESCKOTO
KBaJpaTHOI'O KOPHSI.

IIpuMeHATH OIepalliio U3BJICUYCHHUS KBAJIPATHOTO KOPHINU3 YHUCIA, MCHOJb3YSl IIPH
HEOOXOAMMOCTH KAJIBKYJISATOP.

OueHUBATh KBaIpATHBIC KOPHH LIEJIBIMH YUCIIAMH U JICCATUYHBIMU JIPOOSIMHU.
CpaBHHBATh M YNOPSIIOYNBATH palHOHAIBHBIE M HppalHOHAIIBHBIE 4YHCIA,
3alMCcaHHbIe C TOMOIIBIO KBaJPAaTHBIX KOPHEH.

HcciienoBaTh ypaBHEHUE X? = @, HAXOUTHh TOYHBIE H MPUOIIMHOKEHHBIE KOPHH TTPU
a > 0.

HcciienoBaTh cBOiicTBAa KBaApaTHBIX KOPHEH, MPOBOJS YHCIOBBIE DKCIIEPUMEHTHI C
HUCIOJIb30BaHUEM KaTbKYJISATOpPa (KOMITBIOTEPA).

Jloka3pIBaTh CBOiicTBa apu(METHYECKUX KBaJIpaTHBIX KOPHEH; MPUMEHSTh UX IS
npeodpa3zoBaHUs BBIPAKCHUM.

BbpINOJHATL NpeoOpa3oBaHMsl BBIPAKECHUH, COAEp)KAIIMX KBaJpaTHBIE KOPHH.
BrlpakaTh nepeMeHHbIe U3 TeOMETPHUUYSCKUX U PU3NIecKnX (HopMyI.

BBIYHMCIISITE 3HAYEHHSI BBIPAKCHUI, COJEpIKaIUX KBaJpaTHBIE KOPHH, HCIOJBL3YS
IIPU HEOOXOANMOCTH KaJIbKYJISITOP.

Hcnosb30BaTh B XOJI€ PEIICHHUS 3a/1a4 AJIEMEHTapHbIC IPEACTABICHUS, CBI3aHHbBIC
¢ NpUOIVHKEHHBIMH 3HAYCHUSIMU BEJIMYHH.

3HAKOMHUTBCS ¢ MCTOPHEl pPa3BUTHsI MaTEMaTHKH

Poccuiickasn
3JIEKTPOHHAS IIK0JIa
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Yucna u CreneHb C IeJIBIM TTOKa3aTesIeM. DopMyIHPOBATH ONpe/e/IeHHe CTETICHH C LIEJIBIM [T0Ka3aTeIeM. Poccuiickast
BbIYMCJIEHUSI. CranaapTHas 3aluch YUCa. IIpeacraBasTh 3anuch OOJBIINX U MaJIbIX YUCE B CTaHAApTHOM Buae. CpaBHUBATH JIEKTPOHHAS IIKO0JIA
CreneHnb ¢ uejabIM Paszmeprl 06beKTOB YHciia U BEJIMYHMHBI, 3allHCAHHBIC C UCIOJIb30BaHueM crerenu 10.
nokasarteJieM gﬁgggﬁfg{:}? Mupa (0T Hcnonn3oBaTh 3amHMCh 4YHCEN B CTAaHIAPTHOM BHJIE JUIST BEIPAKEHHS pa3MepoOB
(7 ) YACTHI[ 0 KOCMHUYECKHX 00BEKTOB, JUTNTEIIFHOCTH IIPOLIECCOB B OKPY>KAIOIIEM MHpE.
0GBEKTOB), AIUTEIBHOCTD ®opMy/IMpPOBaTh, 3aNUCHIBATL B CHMBOJIHYECKOH (popmMe U MILIIOCTPHPOBATH
MPOIECCOB B NpHMepaMHU CBOMCTBA CTEIICHU
OKpY>KaroIleM MHUpe. C LEJIBIM MOKa3aTeIeM.
CBo¥iCTBa CTENEHU C LEITBIM IpuMeHATH CBOMCTBA CTEIECHHU JUIA NIPEOOpa3OBaHMS
toKasareieM BBIPAXKEHHUH, COAEPIKAINX CTEIECHHU C LIEJIBIM ITOKa3aTeneM. BeINoJHATh JeiicTBus
C YHCJIaMH, 3alITUCAaHHBIMH B CTaHJApPTHOM BUAE (YMHOXKEHHE, JCJICHHE, BO3BEICHHE
B CTCIICHB)
AJjredpanyeckue KpagparHblii TpEXUICH. Pacno3HaBaTh KBaapaTHBIM TPEXUIICH, yCTAaHABIUBATHBO3MOYXKHOCTH €O Poccuiickasn
BBIPAKEHHS. Pazjioxenune KBajpaTHOro pas3JIoKCHUsI Ha MHOKHUTEITH. 3JIeKTPOHHAS LIKOJIA
Ksaaparubiit TpeXHICHaHa MHOMKHUTCIIHN PackiiaapiBaTh HAa MHOKMTEJIM KBAaIPATHBIA TPEXWICHC HEOTPULATEIBHBIM
TpEXuJIeH JHCKPUMHHAHTOM
(5 )
Yucaa u CTeneHb C IEJIBIM ITOKa3aTesIeM. DopMyIHPOBATH ONpe/ie/ieHHe CTETICHH C IIEJIBIM IT0Ka3aTeJIEM. Poccuiickast
BbIYHCJIEHHUSI. CrannapTHas 3aIUCh YHCIA. IIpeacraBasaTh 3anuch OOJBIINX U MaJIbIX YUCE B CTaHAApTHOM Buae. CpaBHUBATH 3JIEKTPOHHAS LIKOJa
Crenenb ¢ 1mebim Pasmeper 06bexToB YUCciia U BEJIWYIUHBI, 3allMCaHHBIC C HCIIOJb30BaHneM cterenn 10.
noxKaszarteJjiem gﬁgggi?;;:g Mupa (o1 Hcnoab3oBaTh 3amuch 4YUCEN B CTaHJIApPTHOM BHJIE JUIS BBIPQXKEHUSI pa3MeEpPOB
(7 ) HACTHIl 10 KOCMHUYECKHX 00BEKTOB, JUTUTEIILHOCTH MPOLIECCOB B OKPY’KAIOIIEM MHpE.
OGBEKTOB), JUIUTEIbHOCTD ®opmyHpPOBaTh, 3aHCHIBATL B CHMBOJIMYecKOi ¢opMe U MIIIOCTPUPOBATH
MPOIECCOB B NpHUMepaMHU CBOMCTBa CTEIIEHU
OKPY’KaIOIIEeM MUPE. C HEJIBIM MOKa3aTeIeM.
CBoOMCTBA CTENEHU C LEITBIM IpuMeHATH CBOMCTBA CTEIEHHU JUIA NPEOOpa3OBaHUS
tokasaresieM BBIPAXKEHHH, COAEPIKAIINX CTEIESHH C LIEJIBIM ITOKa3aTeneM. BInoJHATh JeiicTBUsA
C YHCIJIaMHU, 3alIUCAaHHBIMH B CTaHJApPTHOM BHAe (YMHOXKEHHE, JCJICHUE, BO3BEICHHE
B CTCIICHB)
AJjredpanyeckue KpanpaTublii TpéxtiieH. Pacno3HaBaTh KBaJIpaTHBIN TPEXUIICH, yCTAaHABIUBATHBO3MOYKHOCTH €O Poccuiickasn
BbIpaKeHHsI. Paznosxenune KBajpaTHoOro pas3JIoKEHHUsI HA MHOKHUTEITH. 3JIeKTPOHHAS IKO0JIa
Ksajgparubiii TpexHeHaHa MHOXKUTCIIHN PackiaabiBaTh HA MHOKUTEIM KBAJAPAaTHBIN TPEXUICHC HEOTPHUIATEIILHBIM
TpéXUIeH JMUCKPUMHHAHTOM
6w
Auredpanyeckue AnreOpandeckast IpoOk. 3anuceiBaTh anreOpandeckue BbeIlpakeHus. HaxoauTh o6nacte omnpenelneHwus| Poccuiickas
BBIPAKEHHSI. JlommycTumMmeble 3HAYCHUS pallMOHAIIFHOTO BBIPAKECHUS. BBIMOJIHATH YHCIOBBIE IIOJCTAHOBKH W BBIYHCIASTH| JJEKTPOHHAN IIKOJA
Anredpanveckas MepEeMEHHBbIX, BXOSIINX B 3Ha4YeHUEe JpoOHu, B TOM UYHCIE C IIOMOLIBIO KaldbKyjlasaTOpa. PopMyIMpoOBaTh,
Apodn anreGpanyecKue BBIPAXKCHUSI. OCHOBHOE CBOMCTBO alire0pandeckoapoOn 1 MPUMEHSITh €ro JUisi mpeoOpa3oBaHUs
(15 w) OcHoBHOE CBOWCTBO apobOeii. BbINOJHATL AelicTBHA ¢ anreOpandyeckuMu  ApoOsiMu. [IpuMeHsSITH|
anreGpanaeckon Aapoowu. npeo6pa3oBaHUsl BBIPAKEHUM ISl pelleHus 3aad. BeIpaxkaTh NepeMeHHbIe U3
Coxparienue apooeii. bopmyn (pu3mdecKux, reOMEeTPUIECKUX, OITUCHIBAIONINX OBITOBBIC CUTYAIIUH)
Crnoxenue, BBIYHTaHHE,
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YMHO>€EHHE u JeJIeHne

anreOpandecKux Ipooeit.

IIpeobpazoBanne  BBIpa)KeHHIA,

coAep)Kalux  anreOpandeckue

npobu
YpaBuenus KBagparHoe YpaBHEHHUE. Pacno3snaBarhk KBaJpaTHbIC YpABHCHHUS. Poccuiickas
U HePaBeHCTBA. Henonnoe KBaJpaTHOE 3anucbiBaTh (OPMYJIy KOpPHEH KBaJIpaTHOIO YpaBHEHUS; pellaTh KBaJpaTHbIE 3JIEKTPOHHAS LIK0JIa
KBaaparusbie ypaBHeHHe. dDopmysia KOpHEH YPABHEHUs — I1OJIHBIC U HEIIOIHBIE.
YPaBHeHUsI KBaJpaTHOTO YpaBHEHUSI. IIpoBoauTh npocreiimne HCcaeI0BAHUA KBA[paTHBIXYPABHECHUIA.
(15 ) Teopema Buera. PemaTh ypaBHeHHUsI, CBOJSIIINECS K KBaJPAaTHBIM, C TOMOIIBIO IpeoOpa3oBaHuil U

Pemenne YpaBHEHUH, 3aMEHOM NEPEMEHHOM.

CBOSIIIMXCS K  KBaJPaTHBIM. Ha6aionate W aHAJAM3HPOBATH CBsI3b MEXIY KOPHSIMH H KO3 QHUIMESHTaAMHI

IIpocreiimue apoOHO- KBaJpaTHOI'O ypaBHEHMUsI.

palOHAJTIbHBIC YPABHCHUSA. dopmyaupoBaTh Tecopemy Buera, a Takke oOpaTHYIO TeOpeMy, MPUMEHSATH ATH

Pemienne TekcTOBBIX 3amad  C TEOpEMBI IS pCIICHUs 3anad. PemiaTh TeKCTOBBIE 3aJadd alrcOpanvycCcKuM

IIOMOII IO KBaApaTHBIX CIOCOOOM: TIEPEXOJUTh OT CJIOBECHOW (OPMYJIHUPOBKH YCIOBHUS 3aJadd K

ypaBHEHUHI anredpandecKod MoJaenar IyTEM COCTaBJICHUsI YpaBHEHMs; pellaTh COCTABICHHOE

YPaBHEHHUE; HHTEPIIPETUPOBATh PE3YyJIbTAT.
3HAKOMHUTHCSI ¢ HCTOPHMEH Pa3BUTHS aJIreOpsI

YpaBuenus JluHeliHOEe ypaBHEHHE C ABYMs Pacno3snaBaTh JIMHECHHBIC YPABHEHUS C IBYMsI IIEPEMECHHBIMU. Poccuiickas

1 HepaBeHCTBA.
Cucremsl ypaBHeHH
(13 )

HNepeMEeHHBIMH, €ro rpaduk,
MIPUMEPHI PEIICHNs] yPAaBHEHUI B
EeNBIX JHCIIax.

Pemrenne CHCTEM ABYX
JIMHEWHBIX ypaBHEHUU C JABYyMs
epEeMEHHBIMHU. IIpumepst
pelIeHuss CHUCTEM HEJIMHEHHBIX
YpaBHEHUN c BYMsI
IIEpEMEHHBIMH.

I'paduueckast wuHTEpHpeTaAILIHs
YpaBHEHUS c ABYMsI
IIepEMEHHBIMU u cucTeM
YpaBHEHUN c ABYMsI
NEPEMECHHBIMMU.

Pemmenne TEKCTOBBIX 3ajgad C

IIOMOIIBIO CUCTEM YpPaBHEHUU

Crtpouts rpapuky TUHESHHBIX yPABHEHUH, B TOM YHCIIE

HCMOJb3Ys HH(POBBIE PECYPCHI.

Pa3nuuaTh mapasielibHbIe U MEePECEKAOIIUECs MPSIMBIETIO UX yPABHEHUSIM.
Pemiatb CHCTEMBI JIByX JIMHEWHBIX YypPaBHEHHH C JBYMs [EPEMEHHBIMU
MOJACTAaHOBKOMW U CIIOKEHHUEM.

Pemath NpOCTEHIIIME CHCTEMBI, B KOTOPBLIX OJIHO W3 yPAaBHEHUM HE SIBIISIETCS
JUHEHWHBIM.

MpuBoautrs rpaduYecKyl0 WHTEPHPETANHIO pPEIIEHUS YpPaBHEHHUS C
IIEPEMEHHBIMHU U CUCTEM YPABHEHUMC JIBYMsI [IEPEMEHHBIMU.

PemaTh TeKCTOBBIE 3aa4l AIreOpandeCKUM CITOCOOOM

JIBYMSI

JJIEKTPOHHAs IIKOJIA

YpaBHeHust

U HEPaBEHCTBA.
Hepagencra (12
1)

YucioBble HEpABEHCTBA U UX
CBOMCTBA.

HepasencTBo c OJHOM
IMepEMEHHOM. Jlunelinbie
HEPaBEeHCTBA c OJTHOM
IIEPEMEHHON M UX pEIICHHUE.

CucteMbl JMHEHHBIX HEPaBCHCTB

DopMyIHPOBATH CBOICTBA YHNCIOBBIX HEPABEHCTB,
KOOPJIMHATHOH MPSIMOii, JOKa3bIBATEH alNTreOpaniecKu.

IIpuMeHSATH CBONCTBA HEPABSHCTB B XO/I€ PEIICHUS 3a/1ad.
PemaTh nuHEHHBIE HEpaBEeHCTBAa C OJHOM IIEPEMEHHON, H300pa)kaThb pEIIeHHUE
HEpPaBEHCTBA HAa YHUCJIOBOU MPsIMOM.
PemiaTh CHUCTEMBbl JIMHEHHBIX

HEPaBEHCTB HA YHCJIOBOU IPsIMOM

WIIIOCTPUPOBATL HUX Ha

HEPABCHCTB, HW300pakaTh PEIICHUE CHCTEMBbI

Poccuiickasn
3JIEKTPOHHAS LIK0Ja
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C OJIHOM TIEepeMEeHHONM U uX
peneHue.

H3o0paxeHue pemieHus
JIMHEHHOTO HEPAaBEHCTBA U UX
CHCTEM Ha YHUCJIIOBOU MPAMON

IHoustue

DyHKIUH. bysxumu. O6nacts | HMenmoup30BaTh (yHKIMOHAIBHYIO TEPMUHOJIOTHIO H Poccuiickast
OcHoOBHBIE OTpe/eTICHHs 1 MHOXECTBO CHMBOJIMKY. . 3/1eKTPOHHASI LIKO0JI1A
MOHSITHS 3HaYeHud QyHKIuH. CriocoOsr BerunciasiTe 3HaYeHUs1 QYHKIINN, 3aJaHHEBIX (GOpPMYIaMu
(5 4) 3aaHusi QYHKIMH. . (Ipy HEOOXOIMMOCTH HCIIOJIB30BATh KAIBKYJISITOP); COCTABJIATH Ta0JIHIBI 3HAYEHHI
I'padpux dynxunu. CsoiicTBa | (yHKIMUH.
GYHKOUH, UX OTOOpakeHHe Ha CTpouTsh N0 TOYKaM rpadpuku QyHKIINHA.
rpaduke OnucbiBaTh cBOiicTBa (QYHKIMM Ha OCHOBE €€ rpapuuecKoro Mpe/ICTaBICHUSA.
Hcnonb3oBaTh GyHKINOHAIBHYIO TEPMHHOJIOTHIO U CHMBOJIHKY.
HccnenoBarh mpuMepbl TPaQUKOB, OTPAKAIOMIUX PEATbHBIE MPOLECCH U SIBICHUS.
IIpuBOAUTH MPUMeEPHI IIPOIESCCOB U SIBJICHUHW C 3aJaHHBIMH CBOWCTBaMH.
Hcenonp30BaTh KOMIbIOTEPHBIE POrpaMMbl U IOCTPOCHUsS TpapuUKOB GYHKIHNH U
M3Yy4YE€HHsI UX CBOWCTB
DyHKITH. Urenne u noctpoeHue rpapukon HaxoauTts ¢ noMombio rpaguka GyHKINN 3HaUSHUE OJ1- Poccuiickast

YucioBble QyHKIHU

0w

¢ysaknuii. IIpumepsr rpadpuxkos
GYHKIHUH, OTpa’karominx
peajibHBIE TPOISCCHI.
DyHKIINH, ONMHUCHIBAIOIINC
OpsIMyI0O 1 OOpaTHYIO
MIPOIOPLHOHAIBHBIC
3aBUCHUMOCTH, UX I'padUKH.
T'umepOomna.

I'papux dyHkuu y = X2
Dyakuuu Yy = X2,y = X5,

y = X, Yy =|x|; rpadpudeckoe
pelIeHre ypaBHEHUH U CUCTEM
YpaBHEHUM

HOM M3 paccMaTpUBAEMbIX BEJIIMYMH HO 3HAYEHUIO APYTOi.
B HecnoXHBIX cilydasX BbIPaxaTh (POPMYJI0H 3aBHCHMOCTb MEX]y BEIHUYUMHAMU.

OnuceiBaTh XapakKTep HUU3MCHCHUA OTHOW BEIWYHHBI B 3aBHCHMOCTH OT

U3MEHEHUsI JIPyTroi.

Pacno3naBaTh BUABI H3yYaeMbIX (PYHKIIHHA.
IMoka3bIBaTh cXeMaTHYECKH IIOJIOKEHHE HAa KOOPAWHATHOM IUTIOCKOCTH TpadUKOB
dbynkumit Buma: y = X2, y= X3,

y= X, y=|x|

Hcnoab3oBaTh  (PyHKUHOHATBHO-TPauUecKue

HUCCIIeIOBaHUs YPaBHEHUHN HCUCTEM YpPaBHEHUM.
IIpumMeHsATHh HU(PPOBHIE pecypcChl IS MOCTPOSHUS TpadUKOB (QYHKIUH

npeacraBjJdeHusl i1 PCIICHUA U

JJIEKTPOHHAs IIKO0JIA

IloBTOpeHune n
0006uenne (6

)

IToBTOpEeHHE OCHOBHBIX MOHSATUN
W METOJIOB KypCOB 7 U 8 KitaccoB,
o0oOmenne 3HaHUHN

BbiOupaTrb, NHPHUMEHATb, OLIEHHMBATH CHOCOOBI
mpeoOpa30BaHMil BRIpAKEHUH, PEIICHUS YPaBHCHUHN.
OcyumecTBIATL CAMOKOHTPOJIb BBIITOIHACMBIX JEHCTBUN U CaMOIIPOBEPKY pe3yjbTara
BBIYMCIICHUH, TpeoOpa30BaHUM, OCTPOCHUIA.

Pematre 3agaym U3 peasibHOH JKHU3HH, NPUMEHATb MaTeMaTHUYECKUE 3HAHUSA I
pelieHus 3a0a4 U3 Jpyrux IpeaIMeTOB.

CpaBHCHUS YHCEI, BLI‘II/ICHCHI/Iﬁ,

Pemath TEKCTOBBIE 3agavuu, ChbaBHUBATh, BbIﬁPIpaTbCHOCOﬁbI PCILICHUSA 3a1a4u

Poccmiickasn
IJIeKTPOHHASI IIKOJIA

9xnacc (He menee 102 u)

Ha3zBanmue
pa3aeja (TeMbl)

OcHOBHOE
cojepKaHue

OcHoBHbIe BH/IBI 1eATEJIbHOCTH 00y4aIOIMXCsl

DJIeKTPOHHBIE
(uugpossie)
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Kypca (4ucJiio

o0pa3oBaTelibHbIE

4acoB) pecypesl
Yucna u ParmmonanbHbie 4HcCIa, Pa3BuBaTh npeacTaBIeHHs O YUCIAX: OT MHOXKECTBA HATYyPAJIBHBIX UHCEII JI0 Poccuiickast
BBIYHCIEHHSI. HppanyoHaJIbHbBIC YHCIIA, MHO>KECTBA JeHCTBUTEIBHBIX 3JIEKTPOHHASI IIK0JIA
JelicTBUTe/IbHBIE KOHEYHBIC U 4qucell.
qucaa OeCKOHEUHBIC NeCSITHIHBIC O3HAKOMHTBCSI C BO3MOXXHOCTBIO IIPEJCTABJICHHS IEHCTBUTEIHFHOIO YHCIIa KaK
9 Ipobu. MHOKECTBO OECKOHEYHOU NECATUYHON ApOOH, NIPUMEHSTH JICCITUYHBIC NPUOIIKECHUS
(9 4) HG%CTBHTSHBHHX qucell; panMOHAIBHBIX U UPPALUOHAIBHBIX YHUCEI.
ACHUCTBUTCIBHEIC H300pakaTh NCHCTBUTEIBHBIC YUCIA TOUKAMH KOOPAUHATHOMN NPSIMOI.
9HCIIa KaK GECKOHCUHBIC 3anucpIBaTh, CPABHUBATDH U YNOPAI0YMBATH NCHCTBUTEIBHBIC YHCIIA.
ACCATHIHEIC IPOOH. BBINONHATH, coyeTas yCTHbIC U NHUCBMEHHBIE NPUEMBI, apudMeTHYeCKHEe AeilicTBUS
BsanmHO onHO3HAYHOE C palMOHAIILHBIMU YHCIIAMU; HAXOJAMTh 3HAUYCHUSI CTEIIEHEH C [eJIbIMH MOKa3aTeIsIMU
COOTBETCTBUE MENKIY U KOpHEH; BBIYMCIAATH 3HAYCHUSI YHUCIIOBBIX BBIPAKCHHU.
MHOKECTBO NCUCTBUTCILHBIX | JlouyuyuTh HpeACTABJACHHE O 3HAUYMMOCTHU ICHCTBUTENIBHBIX YHCE B IPAKTHYECKON
HYHCENl U MHOXKECTBOM TOYEK | jegTelbHOCTH YejoBeKa.
KOOPHHHaTHOIEI MIPSIMOM. AHAJIM3UPOBATH M JIeJIaTh BBIBOJAbI O TOYHOCTH NMPHOIMIKCHUSI NCHCTBUTECILHOTO
CpaBHeHHE ICHCTBUTENBHBIX | yycna MpU peIICHNH 3a1ad.
gucest, apudpmMeTHIecKue OKpYIJIATH AEHCTBUTENBHBIE YNCIA, BBINOJHATH NPUKUAKY PE3yIbTaTa BBIYUCICHUM,
ACHUCTBHH C OLIEHKY 3HAYEHUI YMCIIOBBIX BBIPAKEHUIA.
JIeHCTBUTENBHBIMI YHUCIIAMH.
HpI/I6J'II/I)KéHHOG 3HadyeHue 3HAKOMHUTHCH € HCTOpl/leﬁ pa3BUTUSL MaTEMaTUKU
BEJINYUHBI, TOYHOCTH
OPUOIIMKESHUS.
OkpyrJjieHue 4ucesl.
IIpukuaka u oneHka
PEe3yabTaTOB BRIYMCICHUH
YpaBHeHnust JInneliHoe ypaBHEHHE. OcBauBaTb, 3allOMMHATh M NPHMEHSITH rpaduyeckue Poccuiickas
W HepaBeHCTBA. Penrenne ypaBHeHUIA, MeTO/BI 1P PEIICHUH YpaBHSHUH, HEPABEHCTB U UX CUCTEM. 3JIEKTPOHHAsI IIK0JIa
YpaBHeHHs CBOJISIIIIUXCST K JIMHSHHBIM. Pacno3naBaTh 11eJbIe U JPOOHBIC ypaBHEHUSI.
¢ ofHoit KBanparHoe ypaBHEeHHE. Pemartp JiMHeiiHbIe H KBapaTHbIe YPaBHEHHUsI, YDAaBHEHHUS, CBOJISIIIIUECS] K HUM,
nepeMeHHOM Penrenue ypaBHeHHH, npocreiime IpoOHO-pallMOHaIbHbIC YPABHEHUSI.
(14 g) CBOOSIIIIAXCS K IlpeanaraTb BO3MOXXHBIE CITOCOOBI pEIICHUS TEKCTOBBIX

KBaApPaTHBIM.
BukBagpaTHbIC YypaBHEHUS.
ITpumeps! pemenust
ypaBHEHHUI TpeTbhel U
4eTBEPTOM CTEIeHeHn
pa3joxeHueM Ha

MHOYKHUTEITH.
Pernrenne IPpOOHO-
paroHaIbHBIX
ypaBHEHHUH.

Penrenune TekCTOBBIX 3a1a4
aJIre6paI/I‘{eCKPIM MCTOOOM

3as1a4d, 00CyKaaTh UX U peliaTh TEKCTOBBIC 33Ja4l Pa3HBIMH CIIOCOOaMHM.
3HAKOMUTBHCS € MCTOPHUEI pa3BUTHS MaTEMaTHUKH
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YpaBHenust
U HEPaBEHCTBA.
Cucrembl ypaBHeHUi

(14 )

JInHeliHOe ypaBHEHHUE C
JIBYMsI IEPEMEHHBIMU U €r0
rpadux.

Cucrema ABYX JTHHEHHBIX
YpaBHEHUU ¢ ABYyMs
NepeMEHHbIMU U €€
pemenue. Pemenue cucrem
ABYX YpaBHEHHH, OJTHO U3
KOTOPBIX JIUHEIHOE, a
ApYyroe — BTOPOI CTENEHHU.
I'paduuaeckas
UHTEpIHpeTanus CUCTEMBbI
YpaBHEHUMN C ABYMs

TNIEPEMECHHbBIMH

PenreHue TeKCTOBBIX 3a71a4
areOpandecKuM CuocoooM

OcBauBaTh U NPUMEHATHh NIPUEMBI PEIICHUS CUCTEMBI IBYX JIMHEWHBIX ypaBHEHHUH C
ABYMsI MEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHHH, B KOTOPBIX OJHO ypaBHEHHE HE
SIBIISIETCS JIMHEHHBIM.

Hcnonp3oBats GYyHKIMOHAIBHO-TPA(QUYECKH TMPEACTABICHHUS Ul PpelleHus |
HCCJIe0BAHMUS YPABHCHUN U CUCTEM.

AHAJIM3HUPOBATH TEKCTHI 32/1a4, PelIaTh UX alreOpandeckuM CIIOCOOOM: MepPexXoanTh
OT CJIOBECHOH (hOPMYIHPOBKH yCIOBUS 3a4a9U K aJreOpandecKod MOJEIIH Iy TéM
COCTaBJICHHUs CUCTEMBI YPaBHEHH; pelIaTh COCTaB JICHHYIO CUCTEMY YPaBHEHUIH;
MHTEPIPEeTUPOBATH PE3yJIbTAT.

3HAKOMHUTLCSI ¢ MCTOPHUel Pa3BUTHS MaTeMaTHKH

Poccuiickas
3JIEKTPOHHAS LIKOJIA

YpaBHenust

W HEPaBEHCTBA.
HepaBencrBa
(16 1)

YHuciioBble HEPAaBEHCTBA U
UX CBOMCTBA.

JIuneliHble HEpaBEHCTBA C
OJHOU MEpEeMEHHON U HuX
pemeHue.

Cucremsbl JIMHEWUHBIX
HEpaBEHCTB C OHOU
nepemMeHHON u ux
pemieHue.

KBanparnabsie
HepaBeHCTBa u ux
pemieHue.

I'paduuaeckas
WHTEpIpeTanus
HEPaBeHCTB M  CHCTEM
HEPaBEHCTB c  AByMs

YuraTh, 3aIMCHIBATH, IOHUMATh, HHTEPIPETHPOBATh HEPABEHCTBA; UCIIOJIL30BaTh
CHMBOJIMKY ¥ TEDMUHOJIOTHIO. BBINOJHATHL TpeoOpa30BaHNs HEPABEHCTB,
HCMOJIb30BAaTh IS IPEOOpPa30BaHUsI CBOWCTBA YHUCIOBBIX HEPAaBEHCTB.
Pacno3HaBaTh JIMHENHBIE U KBaJIpaTHbIE HEpaBeHCTBA. PemiaTh JuHENHbIE
HEpPaBCHCTBA, CUCTEMBbl JUHEHHBIXHEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIFOUAOILIUX KBaJpaTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKAAThH IIOJyUYCHHbBIC
pernreHus.

H300pakaTh pelleHre HepaBeHCTBA U CUCTEMbl HEPABEHCTB Ha YUCJIOBOI IIPSIMOH,
3aNMCBhIBATH PEIICHNE C TOMOIIBIO CHMBOJIOB.

PemaTh kBajpaTHBIC HEPABEHCTBA, HUCIIONIB3Ys I'papUuecKue MpeICTaBICHHS.
OcBauBaTh U NPHMEHATH HEPABEHCTBA MPH PEIICHUH PA3IHYHBIX 3a7ad, B TOM
4uciie NPaKTUKO-OPUEHTUPOBAHHBIX

Poccuiickas
3JIEKTPOHHAS LIKOJIa

IIePEeMEHHBIMU

Oynxuuu (16 Ksanparnunas Pacno3znaBaTh BHABI H3yYacMbIX (YHKIHH; WIIIOCTPHPOBATHL CXeMATHYECKH, Poccuiickas

4) dyHKIIN 00BSICHSITH PACIIOJIOKEHNE HAa KOOPJIAUHATHOW IUIOCKOCTH rpaduKoB GyHKIIHHI BHUA: 3JIeKTPOHHAS IKO0JIA
s, eé

rpaduk U cBOMCTBA.
ITapaGona,k00pIUHATEI
BEPIIUHBI MTapadoJIbl, OCh
CHUMMeETpHUH TapadoJIbI.
CrenteHHBIE (QYHKIIHH C
HATypalbHBIMHU
nokasarejasiMu 2 U 3,ux
rpadVKu U CBOMCTBA.
I'paduku  pyHKIUI: Y

y=kx,y:kx+b,yz%y:axz,y:wf,

y=Vx, y= [¢| B 3aBUCMMOCTH OT 3Ha4eHUH KO3()(HUMEHTOB; ONMCHIBATH UX
cBOMCTBA.

Pacno3naBaTh KBaJapaTHuHyIO QyHKIHIO 110 popmysie. [IpuBoanTh MpuMepbI
KBaJpaTUYHBIX 3aBUCUMOCTEN N3pealibHOM KU3HH, (PU3UKH, TEOMETPHH.
BBIsABJAATH 1 0600111aTh 0COOEHHOCTH TpaduKka KBaApaTUUHOM QYHKIMHK Y = ax?
+ bx + c.

CTpouTh U H300pakaTh cXxeMaTHYeCKH rpaduku KBaIpaTHIHBIX PYHKIINH, 3aJaHHBIX
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= kx, dopmynmamu Bumay = ax?y = ax?> + g,y = a(x + p)’, y = ax> + bx + c.

y=k« + b, y= XK, y = AHAIN3UPOBATH H NPUMEHATH CBOHCTBA N3YyYEHHBIX (PDYHKIHH JUIS X MOCTPOCHUS, B

ax?, TOM YHCIIE C ITOMOMIBIO ITN(PPOBBIX PECypCcOB

X

y=adty= Xy=ix|
Yucaosbie ITonsaTue 9UCIOBOU OcBauBaTh M NPHMEHSITh WHJICKCHBEIE OOO3HA4YCHHs, CTPOUTH pedeBbIe Poccuiickasn
MOC/Ie10BATEILHOCTH MOCJICIOBATCIILHOCTH. BBbICKA3bIBAHUS C MHCIOJB30BAHHEM TEPMHHOJIOTHH, CBSI3aHHOH C TOHITHEM 3JIeKTPOHHAsI IKOJIa
(15 u) Samanue MOCJIe0BATEIILHOCTH.

ITOCJIETOBATEIIBHOCTH AHanu3zupoBath GOpMYJIy N-TO WICHA IOCIENOBATEILHOCTH WIH PEKYPPEHTHYIO

peKkyppeHTHOH _(opMyItoi bopMyny ™M BBIYMCASITH WICHBI IIOCIEIOBATEIBHOCTEH, 3aJaHHBIX STUMH

ndpopmyIoii Riro wiena. dbopmynamu.

Apudmernueckas " YcranaBiauBaTh 3aKOHOMEPHOCTH B IIOCTPOCHHH IIOCJIEAOBATEIIBHOCTH, €CIHU

reoMeTpuyecKas BBIINMHMCAaHBI IIEPBBIC HECKOJIBKO €€ YJICHOB.

nporpeccun. Popmyssl N- Pacno3HaBaTh apu(pMETHUECKyI0 H T'€OMETPHUUECKYIO IPOTPECCHU MPHU PA3HBIX

o qeHa criocob6ax 3aJaHus.

apH(bMeTPI'-IeCKOfI u Pematnb 3aJa9u C HCIIOJIB30BAaHHUECM (I)OpMyJI N-ro 4JjieHa apH(I)MeTH‘IeCKOﬁ nu

reOMeTpHYECKOM TeOMETPUYECKON NpOorpeccuii, CyMMBI MEPBBIX N UJIIEHOB.

POrpeccHi, CYMMBI HN306paskaTh 4IEHBl IIOCIEIOBATEIBHOCTH TOYKAaMHU Ha  KOOPJIMHATHOM

HepBBbIX N YJICHOB. IJIOCKOCTH.

Hzo6paxenne 4I€HOB PaccmaTpuBarh npuMepbl NpPOLECCOB W SIBJGHUH M3 peaJbHON  KU3HU,

apu(MeTHIeCKOn " HIIIOCTPUPYIOIIHE HU3MEHEHHUE B apudmMeTHIecKoi IIporpeccuu, B

reOMETPUICCKON T€OMETPUUIECKOIl TMpOrpeccHu; Hn300pakaThb COOTBETCTBYIOIIHE 3aBHCHUMOCTH

nporpeccnﬁ TOYKaMHU Ha rpad)y]qec](p[_

KOOPJIMHATHOMU PemraTh 3a1aum, CBSI3aHHBIC C YUCIOBBIMH ITOCJICIOBATCIIBHOCTSIMHU, B TOM YHCJIC

TJIOCKOCTH. 3aJadd W3 PpEalbHOW JKU3HH C MCIOJIB30BaHUEM HUQPPOBBIX TEXHOJOTHN

JInnelinbi u (PMEKTPOHHBIX TaOIUI, rPaMIECKOTO KAIBKYIATOpAa M T.IL.).

OKCIMIOHEHIMAIIbHbIN Pemiathb 3a7auM Ha CJIOXKHBIE TPOIEHTHI, B TOM YHCJE 3aJayd M3 pealbHOM

pocr. MPAKTHUKH (C UCIIOJIB30BAHUEM KAIBKYJISTOPA).

CI10)KHBIE TTPOLEHTHI 3HAKOMUTBLCSI ¢ MCTOPHUEii pa3sBUTHS MAaTeMaTHUKH
IToBTOpEHHE, Yucna W BBIYHCIEHUS OnepupoBaTh MNOHATHSMHU. MHOXXECTBO, ITOAMHOXXECTBO, OMEpaIlliH  HaJ Poccuiickas
00o0menne, (3anuce, CpaBHEHHE, MHOY>KECTBAaMH; HCHOJb30BaTh rpadUyecKoe IPEJACTaBICHHE MHOMECTB s 3JIEKTPOHHAS LIKO0JIA
cucTeMaTH3anust e CcTBUS c OIMCAaHUs pPeaJIbHBIX IPOILIECCOB W SIBJICHUM, NMPU PELISHUH 3aaad U3 JAPYyTrux
3Hanmii! JIeHCTBUTEIILHBIMU YJeOHBIX MPEeIMETOB.
(18 ) HCiIaMHu, aucioBait AKTyaJu3upoBaTh TEPMHHOJIOTHIO H OCHOBHbBIE [eHCTBHsI, CBSI3AHHbIE C YHCIAMMU:

Hpsmasd, HpOICHTEI, HaTypaJbHOE YHCIIO, TIPOCTOE W COCTAaBHOE YHCIA, JACITUMOCTh HATypPaJIbHBIX YHCEN,

OTHOIICHUS, IMPOIIOPUHHA; MPU3HAKHU JCIIMMOCTH, IEJI0€ YHUCIIO, MOJYJb YHCJa, OOBIKHOBEHHAs] U JIECSITUYIHAs

OKpYIJICHHE, poOH, CTAHIAPTHBIN BUJ YWCIa, apu(PMETHIESCKUA KBaJIpaTHBIN KOPEHb.

npuOIKeHUE, OIICHKA; .

perenue EKCTOBBIX BBINOJIHSATSH 1eliCTBYUsI, CPABHUBATDH U YIOPSA0YHBATH YK CIIA, IPEICTABIISITh YACIa Ha

3a1a4  apuOMETHICCKUM
criocobom)

AuredGpanydeckue
BBIPaKeHHS

KOOPJIMHATHOM TIPSIMOM, OKPYIJISITh YHCIIA; BBIMOJHATH NPHKHAKY H OLEHKY
pe3yJibTaTa BBIYUCICHUHN.

Pemath TeKCTOBBIE 3a/auM apupMeTHYeCKUM crocobom. PemaTtes mpakTuueckme
3a/la4d, COJEp’Kalllue IPOIEHTHI, JOJIM, YacTH, BBIPAXKAIOIINE 3aBHCHMOCTH:
CKOPOCTb — BpPEMsI — PACCTOSIHHUE, IIeHa — KOJIMYECTBO — CTOMMOCTB, 00BEM
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(npeobpazoBaHue
anredpandecKux
BBIP@KCHHH, TOITyCTHMBIE
3HAYCHUS )

PDyHkuMH (TIOCTPOCHHE,
CBOMCTBa U3yUYEHHBIX
yHknuii;  rpaduueckoe
peleHne ypaBHEHHH U UX
CHUCTEM)

pa6OTLI — BpEMs — MNPOU3BOAUTCIIBHOCTL Tpy/a.

Pa3ouparb peanbHbIC JKU3HCHHBIC CHUTyaluuH, (GOpMYJHMPOBATHL HUX Ha S3bIKE
MaTeMaTHKH, HAXOAMTh pPCIICHHEC, NPUMCHsSI MaTeMaTHYCCKUH  ammapar,
HHTEPNPETHPOBATH PE3YJIbTAT

OnepupoBaTh MOHATHSIMH: CTCIICHb C IEIBIM ITOKa3areyieM, apH(pMETHISCKHI
KBaJPaTHBIM KOPEHb, MHOTOUJIEH, alredbpanydeckas JpoOb, TOXKIECTBO.

BbINOJIHATE OCHOBHBIE JeHCTBUSI: BBIINOJHITH pacd€rel 1Mo  GopMmyiaMm,
npeoOpa3oBbIBaTh IENIbIE, APOOHO-PAllMOHAIBHBIE BBIPAXKEHUSI U BBIPAXKEHUS C
KOPHSIMH, PEaIM30BBIBATh Pa3JI0’KEHUE MHOIOYJIE€HA HA MHOYKUTEJIN, B TOM YHCIIE C
HCITOJIb30BaHUEM (OpPMyJI pPa3HOCTH KBaJIpaTOB M KBaJpaTa CyMMBI U Pa3HOCTH;
HAXOIWTh JOIyCTHMBIE 3HAUCHUS TIIEPEMEHHBIX UIsI APOOHO-palMOHAIBHBIX
BbIpaKCHUU, KOpHEH.

MoaeanpoBaTh C IIOMOIIBIO (POPMYN peasbHbIE MPOLIECCHI U SIBICHUS

OmnepupoBath MNOHATHUAMM. (QyHKIUSA, rpaduxk ¢GYHKOHH, HYJId Q(YHKIAU,
OPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHUs, yOBIBaHUSI,
HanOoJIbIIIee 1 HAaMMEHbIIIee 3HaYeHUsT (PyHKIIUH.

AHaJIM3UPOBATh, CPABHUBATD, 00CYKIATh CBOWCTBAQYHKIHH, CTPOUTHh UX TpaduKu.
OnepupoBaThb TOHSITUSIMU. psiMast MPOMOPIHUOHAIBHOCTB, oOpartHast
OPONOPLIUOHAIILHOCTD, JUHEHHAss (yHKUUs, KBaapaTudHas ¢GyHKLOUs, napadoa,
rurnepOouia.

Hcnoab3o0BaTh rpa)MKH /IS ONPEAEISHUsI CBOMCTB, MPOIIECCOB U 3aBUCUMOCTEH,
JUIsT pemIeHHusl 3ajad W3 JPYTHuX YyJYeOHBIX MNPEAMETOB H pPEAThHOH >KU3HH;
MOAEJNPOBATH C IOMOIIBIO IPapUKOB peaIbHBIE MTPOIECCHI U SIBJICHUSI.

BBIpa)KaTL q)OpMyJIaMI/I 3aBUCUMOCTHU MECXK Y BECIIMYHMHAMU
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HEJU U3YYEHHUSA YYEBHOI'O KYPCA «'EOMETPHS» 7-9 kaaccsl

«MaremMaTuKy y’Ke 3aT€M Y4YUTh HAJ10, YTO OHA YM B MOPSAOKIIPUBOIUTY, —
nUcajl BEJIUKUM pyCCKUM ydeHbli Muxaun BacuinbeBudu JIomoHOCOB. M1 B 3TOM
COCTOUT OJJHA U3 JABYX lieJjieii OOy4YeHUs reOMETPUH KaK COCTaBHOW YacTH
MaTeMaTUKU B IIKOJ€. OTOW 1M COOTBETCTBYET JOKa3aTeJibHas JIMHUS
npenogaaBanust reomerpuun. Cieays NOpeIacTaBlIiCHHOW pabodel mnporpamme,
HayWHasi C CEeJIbMOI0 Kjlacca Ha YypoKax TeOMETpUU OOydYarolluiicsa Y4uTCs
IPOBOJAUTH NOKA3aTEJIbHbIE PACCYXAECHUSA, CTPOUTH JIOTUYECKUE YMO3AKIIOUYCHUS,
JOKa3bIBaTh HCTUHHBIC YTBEPKJIEHUS U CTPOUTHh KOHTPIIPHUMEPHI K JIOKHBIM,
OPOBOJIUTh PACCYXXICHUSI «OT MPOTUBHOI'O», OTJIMYAThCBONCTBA OT MIPU3HAKOB,
dbopmynupoBaTh OOpaTHBIE YTBEPKIACHHS. Y UCHUK, OBJIAJICBIIMU HMCKYCCTBOM
paccykaaTh, OyJIeT MPUMEHSITHEro U B OKpy>karomieil xu3nu. Kak mucai reomerp
n neparor Urops@enoposnd lllapeiruy, «JroabMu, HOHUMAONIMMHA, YTO TAKOE
JOKA3aTeJIbCTBO, TPYAHO W JaK€ HEBO3MOXXHO MaHMUIIyJupoBaTb». M B 3TOM
COCTOUT Ba)XHOE€ BOCHUTATEJILHOE 3HAUEHUE M3YUEHUsS T'€OMETPHUH, HOpPHUCYILIEE
MMEHHO OTE€YECTBEHHOM MaTeMaTH4YeCcKOM IIKoje. Bmecre ¢ TemM aBTOpBI
OpOTrpaMMBbl ITPEAOCTEPEraroT YUYUTEIIS OT U3JIUIIHETO (popMain3Ma, OCOOEHHO B
OTHOILICHUM Ha4dal M OCHOBaHUU reomerpuu. Ppannysckuii marematuk Kan
JbenoHHe DO 3TOMY NOBOJY BBICKa3ajcsa Tak: «YUTo Kacaercs AeJIMKaTHOW
MpOOJIEMBI BBEJICHUSI «AaKCHUOM)», TO MHE Ka)KETCs, YTO Ha MEPBbIX MOPax HYXHO
BoOOIIEe n36eratb MPOU3HOCUTH caMO 3TO cJIOBO. C JIpyroul >KeCTOPOHBI, HE
clenyeT yHnycKaTb HHM OJHOM BO3MOXXHOCTH J1aBaTh IIPUMEPHI JIOTUYECKUX
3aKJIIOUEHUM, KOTOphIE KyJia B OOJbIIel Mepe, 4YeM HuAess aKCHOM, SIBIISTFOTCS
UCTUHHBIMU U €IUHCTBEHHBIMHU
JABUTATEIISIMU MAaTEMAaTHYECKOIO MBILIJICHUSD).

Bropoii nenpro HU3ydeHHsI T'€OMETPHUHU SIBISIETCS MCIOJIB30BaHHE €€ Kak
WMHCTPYMEHTA IPU PEUIEHUHN KaK MaTeMaTUYE€CKNX, TaK U IPAKTUYECKUX 3a1ad,
BCTPEYAIOIINXCS B peajbHOM »KU3HU. OKOHUYHMBIIUMN KypC T€OMETPHUH ILIKOJIbHUK
JIOJDKEH OBITh B COCTOSIHUU ONpPEIEIUTh I€OMETPUUYECKYylo (pUrypy, omnucarhb
CJIOBAaMHU JaHHBIM 4EPTEXK MIIN PUCYHOK, HAUTH IJIOIIAJAbL 3€MEJIBHOTO y4acTKa,
paccuuTaTh HEOOXOJAMMYIO JIJIMHY OINTOBOJIOKOHHOTO KaOessi Win TpeOyemble
pa3Mepbl rapaxka JUisl aBTOMOOMJII. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTEIIbHASL JIMHUS B HW3Y4YEHUM TI€OMeTpUuu B IIKoJe. JlaHHas
NpaKkTU4YecKas JIMHUS SIBJISIETCSI HE MEHee Ba)KHOM, deM nepsasi. Emé [lnaron
OpeanuchiBajl, 4ToObl «rpaxaaHe IIpekpacHOro ropojia HU B KOE€M Cily4yae He
OCTAaBJISLUIM T€OMETPHUIO, BEb HEMAJIOBAXXHO JIa)ke TTOO0YHOE €€ MPUMEHEHUE — B
BOCHHOM JI€JI€ J1a, BIIPOYEM, U BO BCEX HAayKaX — JUIsl JIYUYLIEro UX YCBOCHMUSI: MBI
BeIb 3HaeM, Kakass OeCKOHeYHas pa3HHIla CYLIECTBYET MEXJIy YeIOBEKOM
OpUYACTHBIM K TE€OMETPUM W HEeONpu4yacTHbIM». JlIs1 3TOro  y4duresto
peKoMeHayeTcss  moadupaTh  3aJayd  IIPAKTHYECKOro  XapakTepa  Jisi
paccMaTpuBaeMBbIX TEM, YUUTh JIETEU CTPOUTh MAaTEMaTUYECKHUE MO/IEIN PEATIbHBIX
JKMU3HEHHBIX CHUTyallui, OPOBOJAMUTH BBIYHWCIEHHUS W OLIEHUBATh aJ€KBAaTHOCTH
NOJIydeHHOro pe3ynaprara. KpailHe Ba)XHO NHOAUEPKHUBATH CBSA3M TI€OMETPUU C
IPYyTAMU npeaMeTami, MOTHBHPOBATH HUCIIOJIB30BaTh onpenesIeHus
reoMeTpuYecKux GUryp 1 moHsITUH, JEMOHCTPUPOBATH IPUMEHEHHUE MTOTYYESHHBIX
yMeHUH B (U3UKE U TEXHUKE. DTH CBsI3U HauboJiee SIPKO BHUJIHBI B TEMax
«Bekropb», «TpUroHoMeTpHUECKHE COOTHOLICHUs», «Meroa KoopauHaAT» M
«Teopema ITudaropar.
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B zaxmrouenme conuiéMcs Ha BEIUKOTO MaTreMaTHUKa H aCTpoOoHOMa HMoranna
Kennepa, utoOb1 emé pa3 MOAUYEPKHYTh U METANpPEeAMETHOE, U BOCIIUTATEIBHOE
3HadyeHue reomerpun: “Geometria una et aeterna est in mente Dei refulgens: cuius
consortium hominibustributum inter causas est, cur homo sit imago Dei.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

CoryacHo yyeOHOMY IIaHy B 7—9 Kilaccax m3ydaercss yueOHbIH Kypc «I'eoMeTpus», KOTOPBIi
BKJIIOYAET CJEOYIOIINE OCHOBHBIC pa3aenbl conepkanus: «[eomeTpuueckme GUIypsl M HX
CBOHCTBaY,

«3MepeHne reOMETPUYECKUX BEIIWYHUH», a TaKKe «JleKapTOBBI KOOPAMHATBHI HA IJIOCKOCTHY,
«BexTopbl», «/IBmkeHus miockoctu» u «IIpeodbpazoBanust moaoowusn».

Y4eOHBbIN TU1aH NIpeayCMaTpPUBACT U3YUECHHUE TEOMETPUH Ha OA30BOM YPOBHE, HCXOJs U3 HE MEHEE

68 yueOHBIX YacOB B y4eOHOM T'OJly, BCEro 3a Tpu roga ooydeHuss — He meHee 204 gacos.

COJIEP)KXAHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHUA)
7 KJIIACC

HauanbpHble mTOHSATHS TeoMeTpuH. Touka, npsimas, OTPE30K, Jyd. Yroj. Bwuasl yrios.
BeptukanpHble © CMEXHBIC yribl. buccekrpuca yria. JlomaHasi, MHOIOYTrOJbHHK.
[NapayueIbHOCTB M MIEPHESHAUKYISIPHOCTD NPSIMBIX.

CummMmeTpuuHble Gurypbl. OCHOBHBIE CBOWMCTBa OceBOW cuMMeTpuH. [IpuMepbl CUMMETPUH B
OKpY’KalollleM MHpe.

OCHOBHBIE IIOCTPOCHUS C TOMOUIBIO [IUPKYJIS U TuHelku. TpeyroibHUK. BricoTa, MenuaHa,

OuccekTpuca, UX CBOMCTBA.

PaBHOOenpeHHBIN U paBHOCTOPOHHUI TPEYroJbHUKH. HepaBeHCTBO TpeyrojabHHUKA.

CpoiicTBa W TIpU3HAKM pPaBHOOCAPEHHOrO TpeyrojibHUKa. IIpu3Haku  paBeHCTBa
TPEYTrOJILHUKOB.

CBoiicTBa U IPU3HAKU ITapaJIebHBIX NPsiMbIX. CyMMa YIJI0B TpeyrojabHUKa. BHEIIHUE yTIIbI
TPEyTroJIbHUKA.

IIpsimoyronbHBIH TpeyroJbHUK. CBOWCTBO MeAHWaHBl MPSIMOYTOJBHOIO TpPEYyroJbHHKA,
OpoBeAEHHOW K TuUnoTeHy3e. [Ipu3HaKW paBeHCTBA IMPSIMOYIOJbHBIX  TPEYTrOJbHUKOB.
IIpsiMOyTONBHBIN TPEYTOJABHUK C yriaoM B 30°.

HepaBeHcTBa B reoMeTpUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o OOoJbIIeM yriie H OOJbIICHCTOPOHE TpeyrojibHUKA. [IeplieHAuKyJIIsip U HaKJIOHHAs.

I'eomeTpuyeckoe mecto Touek. buccekTpuca yria u cepeauHHBbIH NEPHEHAUKYJSIP K OTPE3KY
KaK FTeOMETPHYECCKHE MECTa TOYCK.

OKpyY>XKHOCTB U KpPYT, XOpJia U AUaMeTp, UX CBOiicTBa. B3auMHOepacnoioKeHHe OKPYKHOCTH
u nipsimoii. KacarenpHas U cexyas KOKpy»KHOCTH. OKpY>KHOCTh, BHHCaHHas B yroJy. BnucanHas
M ONHCaHHAasi OKPY>XHOCTH TPEyTroJIbHUKA.

8 KJIACC

YetbipExyrojabHuku. Ilapannenorpamm, ero npu3HakKu W cBolcTBa. YacTHble ciydau
napajuieJIorpaMMoB (IPSIMOYTOJBHHUK, POMO, KBaJpaT), UX IPU3HAKH W CBOMcTBa. Tpamenwus,
paBHOOOKas Tpameius, e€ cBolcTBa M NMpu3HaKku. [IpsaMoyromgsHas Tpanemus.

Meton ynasoenuss menuannl. llentpanbHas cummerpusi. Teopema Paneca u TeopemMa O

OPOIOPLUUOHAIBHBIX OTPE3KaXx.

Cpennue TUHUHM TPEYTOJbHUKA U Tpanenuu. LleHTp Macc TpeyTroiabHUKa.

ITomoOue TpeyroJbHUKOB, KO3(pdunueHt mnomodus. IIpu3Haku T1OA00UST TPEYTOJIHLHUKOB.

ITpumenenne mogoOMs NpH PEIISHUN MMPAKTUIECKUX 3a7ad.

CroiicTBa 1IOmane reoMeTpuuecKux ¢Guryp. P@opMyasl Ui IUIOMIAAN TPEYyTOJBHHKA,
nmapajuiesorpamma, pomoa u tparnennu. OTHOIMEHUE TUIOIAIeH MTOJO0OHBIX GUTYD.

Brraucienue nnomaﬂef/i TPEYTOJIBHUKOB U MHOTOYT'OJIbHUKOB Ha KJIETUYaTOMN 6yMaFe.

Teopema ITudaropa. Ilpumenenue treopemsl [Tudaropa npu pemeHnn MpPakKTUISCKAX 3aad.

CuHyc, KOCHHYC, TaHI'€HC OCTpPOro Yyrjla IpsIMOYTroJbHOrO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUIECKOE TOXKIECTBO. Tpuronomerpudeckue GyHknuu yriioB B 30°, 45° u 60°.

Brimcanuele M OEHTpalIbHBIC YIJIbI, YIroJl MEXJYy KacaTeJIbHOU H XOpAOH. YTJbl MEXIY
XOopaaMHl ¥ CeKyIIMMH. BrimcanHbIE W ONMCaHHBIC YETHIPEXYTOIBHUKHA. Bi3amMmHOE
pacroJio)keHue IBYyX OKpyHocteld. Kacanume oxpyxHocted. OOmue KacaTesJbHbIE K JIBYM
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OKPY>KHOCTSIM.
9 KIACC

CuHyc, KocuHYyC, TaHreHC yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPHUIECKOE TOXKISCTBO.
DopMy bl IPUBEICHHUS.

Pemienne TpeyronbHuUKOB. TeopeMa KOCHHYCOB M Teopema CHHYCOB. PelieHue npakTHYeCKHX
3a/1a4 C MCII0JIb30BAaHUEM TEOPEMBIKOCHHYCOB M TEOPEMBbI CHHYCOB.

IIpeoOpa3zoBanue nmonobus. [Toqodre COOTBETCTBEHHBIX JJICMCHTOB.

Teopema O HpPOU3BEACHHHM OTPE3KOB XOpJ, TEOPEMBI O IMPOWU3BEACHHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBajJpaTe KacaTeIbHOM.

BekTop, nammHa (MOAYNB) BEKTOpa, COHAIMPABJICHHBIE BEKTOPHI, IPOTUBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OICpAlMHU HaJ
BeKTOpaMHu. PaziiokeHne BeKTopa I10 AByM HEKOJUIMHEApHBIM BekTopaM. KoopauHaTel BeKTopa.
CkaJisipHOE TPOU3BEACHNE BEKTOPOB, IPUMEHEHHUE AJIsI HAXOXKXACHUS IJIUH U YTJIOB.

JlekapTOBBI KOOPpAWHATHI HAa MJIOCKOCTH. Y PaBHEHHUSI MPSIMOI M OKPY>KHOCTH B KOOPpAHHATAX,
nepecevdeHne OKPYKHOCTEH U NIPSIMBIX. MeTo1 KOOpAWHAT U €T0 MPUMEHEHHE.

IlpaBunbHBIE MHOTOYroJabHUKH. JIJIMHA OKpY>XHOCTH. ['panycHasu paauaHHass Mepa yria,
BBIYHMCIICHHUE JUINH OyT OKpYy>XHOcTel. [limomanes kpyra, cekropa, CerMeHTa.

JIBu>KeHUsI TUIOCKOCTH W BHYTPCHHHE CHUMMETPUHU (PUryp (dJIEMEHTapHBIC IPEICTABICHUS).
IMTapannensHsiil nepexoc. [ToBopor.

IJTAHAPYEMBIE IIPEJIMETHBIE PE3YJIbTATHI OCBOEHMS IPUMEPHOI PABOYEN ITPOT'PAMMBI
KYPCA (IIO TOJAM OBYYEHMUA)

OcBoenne yuebHoro xkypca «I'eomeTpus» Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHUs JOJKHO
oOecrieunBaTh JOCTHI)KEHHUE CIIEAYIOIUX IIPEAMETHBIX 00pa30BaTEeIbHBIX PE3yJIbTATOB!

7 xmacc

— Pacrio3naBate HM3ydeHHBIE TIeOMETpUYECKHE (UTYypHl, ONpEeneisATh HUX  B3aHUMHOE
pacnosoxxeHue, u300paxaTh reoMeTpruueckre (GUTrypbl; BBIIIOJHSATh YEPTEKHU MO YCIOBHUIO 3aJaquM.
WN3mepsiTe JIMHENMHBIE U YIVIOBbIE BEJIMYMHBI. PemaTe 3anauu Ha BBIYMUCIECHUE IJIUMH OTPE3KOB U
BEJIUYUH YIJOB.

—  Jenatp rpyOyr0 OIIEHKY JIMHEHWHBIX U YTJOBBIX BEIWYUH MNPEJIMETOB B peajlbHOW KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuyaTe pa3mMepsl 3THX OOBEKTOB I10 TIOPSAKY BEITUIUHBI.

—  CTpouTh 4epTeXU K TEOMETPUUECKUM 3aJadaM.

—  Ilosabp30BaThbes NIpU3HAKaAaMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJb30BaTh IIPU3HAKU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB MIPH PEIISHUH 3a7ad.

i HpOBO}II/ITI) JJOTUYECCKHUEC PACCYIKACHUSA C UCITOJIB30BAHUEM I'€COMETPHUICCKUX TCOPEM.

— ITonp30BaThCs IIpHU3HAaKaMHu pPaBCHCTBA MNPAMOYTOJIbBHBIX TPEYrOJIbHHUKOB, CBOMCTBOM
MEIUaHBbI, HpOBe,E[éHHOﬁ K TUIIOTCHY3C nIpAMOYTOJIBHOTO TpCyTroJiIbHUKA, B peUICHUN
TCOMETPHUYCCKUX 3aaa4v.

—  OmnpenensaTs napaaiebHOCTh IPSIMBIX C IOMOIIBIO YIJIOB, KOTOpbhle OOpa3yer ¢ HHUMH
cexymiasi. OTpeIessITh MapaIeTbHOCTh MPSIMBIX C ITOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOUEK OJHOU
psIMOM OO TOYEK APYTrod NpsIMOit.

—  Pemrate 3agaun Ha kieTuyaToi Oymare.

— IlpoBoauTh BBIYHCICHUST W HAXOJAWUTh YHCJIOBbIE M OYyKBEHHBIE 3HA4YCHHUsI YIJIOB B
reOMEeTPUYECKUX 3aJadax C MCIIOJIb30BAHUEM CYMMbI YIVIOB TPEYI'OJBHUKOB U MHOT'OYIOJIbHUKOB,
CBOMCTB YTJIOB, OOpa30BaHHBIX IIPHU MEPECEUCHUHM ABYX MapaUICIbHBIX MPSAMBIX ceKyllei. Pemars
IIPAaKTUYECKHUE 3aa4l HAa HAXOXKJICHUE yIJIOB.

—  Bunanets moHATHEM IreOMETPHUUECKOTO MECTa TOUEK. Y METh OIPENEIISITh OMCCEKTPUCY yTa U
CepeUHHBII NEePHEeHAUKYIISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUEK.

—  dopmyaupoBaTh ONPEACICHUS OKPYKHOCTH M Kpyra, XOpasl M JHaMeTpa OKPYXHOCTH,
MOJIb30BaThCA UX CBOMCTBAMU. ¥ METh IPUMEHSTH 3THU CBOMCTBA NPU PELICHUU 3a7a4.

—  BunageTp TOHSITHEM OIMMCAHHOW OKOJIO TPEYroJbHUKA OKPYXXHOCTH, YMETh HaXOJUTh e&
ueHTp. [lonp3oBaThest pakTaMu O TOM, YTO OUCCEKTPHUCHI YIJIOB TPCYrOJbHUKA MEPCECCKAIOTCS B
OJHOU TOYKE, U O TOM, UTO CEpEAUHHbIC TTIEPIEHAUKYISIPbI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS
B OJHOM TOYKE.
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— BJ'IaﬂCTI) IIOHATHUCM KacaTeJIbHOU K OKPYKHOCTHU, I10JIb30BaThCA TeOpCMOﬁ o
NePpHNCHANKYIAPHOCTHU KacaTeJIbHOH U paguyca, HpOBeI[éHHOFO K TOYKC KaCaHUsI.

— ITonb30BaThCs HpOCTeﬁIHPIMH TeOMETPUICCKUMU HCpaBCHCTBaMu, IIOHUMATh ux
ap aKTHUYECKHUI CMBICII.

—  IIpoBoauTH OCHOBHBIE TEOMETPHIECKUE ITOCTPOCHHUS C MOMOIIBIO IUPKYJIS U JIMHEHKH.

8 knacc

— Pacno3HaBaTh OCHOBHBIE BHABI YETHIPEXYTOJIBHUKOB, HX BJIEMEHTHI, ITOJB30BATHCS HX
CBOMCTBaMM NPU PELUICHUN T€OMETPUIECKHUX 3a1a4.

—  IlpumMeHnsTH CBOIiCTBA TOYKHU IEPECECUSHUS] MEIMAH TPEYToJdbHNUKA (IIEHTPa Macc) B PEIICHUN
3aaad.

—  Bunaners noHsiTHEM cpeqHEN JUHUHM TPEYTOJIbHHUKA U TPAICIINH, IPUMEHSITh UX CBOMCTBA IpHU
pemwieHun reomerpuyeckux 3azad. Ilons3oBarbest  Teopemoit  Daneca U TeopeMod O
OpOoNOpHIHHUOHAJIIBHBIX OTPE3Kax, IPUMCHATHL UX OJIA PCHICHUA NMPAKTUYICCKUX 3aJaq.

— HpI/IMCHHTB IIPpU3HAKHN HO,HO6I/I$I TPCYTOJIBHUKOB B PCHICHNHU I'COMCTPHUYICCKUX 3ada4.

— ITonp30oBaThCs TeOpeMOﬁ HH(baropa JJIsL pCIICHUA TCOMCTPHUYCCKUX U MMPAKTHYCCKUX 3a1a4.
CTpOI/ITL MATEMATHUYICCKYIO MOJCJIb B IIPAKTHUYCCKHUX 3aJavdax, CaMOCTOATCIBHO [ACJ1aTb qepTéxc u
HaXoaUTb COOTBECTCTBYIOIINEC JJTUHBI.

— BJ'IaI[eTI) IIOHATUSAMU CHHYCA, KOCHHYCAa MW TaHI'CHCA OCTpOro yrja MnOpsaMOYIroJbHOTO
TpCyTroJIbHUKA. Ilonp30BaThCsI PTUMHU ITOHATHSIMH I pCHICHUS MPAKTUYCCKUX 3ada4.

—  Bpraucaars (pa3audHBIMA CIIOCO0AMM) TIJIOMIAb TPEYTOIBHUKA U THTIOMIA T MHOTOYTOJIBHBIX
¢uryp (monw3ysice, rae HEOOXOAWMO, KaJlbKyJaATOPOM). IIpUMEHsITH IIOJlydeHHBIE YMEHHUS B
MPaKTUYECKUX 3a7adax.

— Bulagerp NOHSATHUSAMH BIHCAaHHOIO W LEHTPAJbHOIO YIJA, MCIOJIb30BaTh TEOPEMBL O
BITMCAHHBIX yIJIax, yIjiaxXx MexXIy XOopAaMH (CEeKyIIMMH) U yIje MeXJy KacaTeJIbHOM U XOpaoil mpu
pelleHUU IeOMETPUYECKUX 3a1ad.

— Bnanersr NOHSATHEM ONMCAHHOTO YETHIPEXYIOJbHUKA, IIPUMEHSITH CBONCTBA OIIMCAHHOTO
4EeThIPEXYTOJbHUKA IIPU PELICHUHU 3a]a4.

—  IlpumeHsTh mOJIydeHHBIE 3HAHUS HA IMPAKTUKE — CTPOUTH MaTE€MaTUYECKHE MOJEITH IS
3a7a4 peaJbHOM >KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBHIUMCICHHUS C MPUMEHEHHEM IOJ00Us U
TPUTOHOMETPUH (TIOJB3YSICh, I'JIe HEOOXOAUMO, KAIBKYIISITOPOM).

9 knacc

—  3HaTh TPUTOHOMETpPHUYECKHE (DYHKIIUM OCTPHIX YTJIOB, HAXOJAHUTH C UX ITOMOIIBIO PA3JINIHbIC
SJIEMEHTBHI MOPSAMOYTOJBHOTO TPEYTOJAbHHUKA («pEIIeHHE MPAMOYTOJBHBIX TPEYTOJbHHUKOBY).
HaxonuTs (C HOMONIBIO KATBKYJIATOPA) AJIUHBI U yTIIBI JIJIs1 HETaOIUMYHBIX 3HAYCHUH.

i IToms30BaThCs q)OpMyJ'IaMI/I OpUBCACHUA U OCHOBHBIM TPUTOHOMETPHUYCCKUM TOXIACCTBOM
JJ1 HAXOXKACHUA COOTHOIIICHUM MECKIAY TPUTOHOMETPHUICCKHUMU BEIINYHNHAMMU.

—  Hcnonp3oBaTh TEOPEMBI CUHYCOB M KOCHUHYCOB Ul HAaXOXIAEHUSI Pa3JIMUHBIX 3JE€MEHTOB
TpPEYTOJbHUKA (KPEIICHUE TPEYTOJILHUKOBY ), IPUMEHATh UX MPHU PEIICHUN T'e€OMETP MUECKUX 3aj1ad.

—  Bunaners moHATHAME TIpeoOpa3oBaHUs MOJIOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB ITOJ0OHBIX
¢uryp. Ilonp3oBaTbCsa CBOWCTBAMH MOJAOOUS MPOU3BOIBHBIX (UTYP, YMETHh BBIYUCISTH JJIUHBI U
HaXOJIUTh YTJIbl y NONOOHBIX (puryp. [IpuMeHsTh CBOKWCTBA 1TO100US B IPAKTUYECKHUX 3a1a4ax. Y METh
MIPUBOJHUTH IIPUMEPHI NOJTOOHBIX (DUTYP B OKPY’KAIOIIEM MUPE.

— ITonp30BaThCs TeoOpeMaMHu O IMNPOU3BCACHHUHN OTPE3KOB XOpJA, O HMPOU3ZBCACHHUU OTPE3KOB
CCKYyIIUX, O KBaJaApare KacaTeJIbHOM.

— Ilonp30BaThCs BCKTOpaMH, IOHUMATh UX FeOMCTpI/ILIeCKI/Iﬁ u (bPI3H‘IeCKPII>i CMBICJI, IPUMCHATH
X B PCHICHUU TI'COMECTPHUYCCKUX H (I)I/I3I/I"ICCKI/IX 3ajaa4. HpI/IMeHﬂTL CKaJIsIpHOC MPOU3BCACHUC
BCKTOPOB AJIA HAXOXACHUA JTJIUH U YIJIOB.

— Ilonp30BaThCsi METOJIOM KOOpaAWHaT Ha IINIOCKOCTH, IIPUMCHATHL €ro0 B PCIICHUH
TCOMECTPHUYICCKHUX U IPAKTHUICCKUX 3aaa4q.

—  Bunaners TOHSITUSIMHU NPAaBUIBHOIO MHOTOYTOJBHHKA, JUTMHBI OKPY)XHOCTH, IJIWHBI TYTH
OKPY’XHOCTH U paguaHHON MEpPHI yIia, yMETh BEIUUCISATH TUIOMIAAbs KpyTa U ero JacTeil. [IpumMeHsTs
MMOJTYYCHHBIC YMEHUS B MPAKTHUCCKUX 3aadax.
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—  Haxoaute ocu (Wi UEHTPBI) CHUMMETPUHM (QUrYyp, NPHUMEHSTH ABWKCHHUS INIOCKOCTH B
MPOCTEHUIIINX CIIydasixX.

—  IlpuMeHATH NOJydYeHHBIC 3HaHUS Ha NPAKTUKE — CTPOUTH MaTeMaTHUYECKHUE MOJICIIH JJIs
3aJ1a4 peajibHOM KU3HHU U IPOBOJIUTH COOTBETCTBYIOIINE BEIUUCICHUSI C IPUMEHEHUEM IT0100UST U
TPUTOHOMETPHUICCKUX PYHKIUH (ITOIB3YSICh, TA€ HEOOXO0INMO, KaJIbKYJISITOPOM).
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TEMATHUYECKOE ITNTAHUPOBAHUE YYEBHOT'O KYPCA(IIO TOAAM OBYYEHUA)

7 knacc (He meHee 68 u)

Ha3Banmue DIIeKTPOHHbIE
pasaena (TemMbl) (undporbie)
Kypea (ameio OcHoBHOe cojep:kaHue OcHOBHBIE BU/BI 1eIT€IbHOCTH 00y4aI0UUXCs 0BpazoBaTeILHEIE
4acoB pecypchbl
pocreiimmne IIpocreiimue PopmMyIMpoOBaTh OCHOBHBIE IOHATHS U ONPENEIICHUS. Poccuiickas
reoMeTpuyecKue TeOMETPUYECKUE Pacno3naBaTh H3y4eHHBIC TeOMEeTpUUIECKHE (GUTYPEI, ONpeaesiTh X B3aUMHOE 3JIeKTPOHHAs
¢urypsi u ux OOBEKTHI: TOYKH, pacrojioxKeHue, IKO0JIAa
CBOMCTBA. I/I3Mepeﬂl/le IpsIMbIC, JIYYU U YIJIbI, BbBINNOJIHATDb ‘—IepTé)KvHO YCJIOBUIO 3a1a4U.
reoMeTpHYECKHX MHOT'OYTOJIbHUK, IIpoBoauTn HPOCTEHIINE IIOCTPOCHHUS C HOMOIIBIO
S — JIOMAaHasl. LUPKYJISI U JIMHEHKH.
CMeKHBIE U HN3mepsTh JIMHEHHBIC U YTJIOBBIE BEJIMUYUHBI TEOMETPUYECKUX U MPAKTUYECKUX
(14 v) BEpPTHUKAJIbHbBIEC YTJIBI. OOBEKTOB.
PaGoTa ¢ npocredmumu OmnpenenasiTb «Ha Iia3» pa3Mepbl peajJbHBIX 00BEKTOB, MPOBOAUTH I'PyOyI0
yeprexxaMu. Mizsmepenue OLIEHKY MX pa3MEpPOB.
JUHEHHBIX U YTIJIOBBIX Pemrarb 3a1auy Ha BBIYHCIIEHUE JJIUH OTPE3KOB U
BEJIMYNH, BBIYHCIICHUE BCJIMYHH YTJIOB.
OTPE3KOB H YTJIOB. PemaThp 3a7a4n Ha B3aNMHOE PACIIOJIOKEHHE T'€OMETPHUIECKUX PUTYD.
IlepumeTp u niomanb IIpoBoauTh KIIaCCU(PUKAIIUIO YTIIOB, BBIYUCIAATH JIMHECHHBIC U yTJIOBHIC BEJIMYHUHEIL,
¢uryp, co-TaBICHHBIX U3 NMPOBOANTHL HEOOXOAUMBIEC JOKa3aTEJIbHBIC PACCY>KICHHUSI.
NPsSIMOYTOJIbHUKOB .
3HAKOMUTBLCS ¢ MCTOPHeEll pa3BUTUS F€OMETPUHU
Tpeyroabmukn(22 1) ITonsiTne o  paBHBIX Pacno3HaBaTh Iapbl paBHBIX TPEYTOJIBHUKOB HAa TOTOBBIX YepTekax (C yKazaHHueM Poccuiickasn
TPEyroJabHUKAX u HPU3HAKOB). 3JIEeKTPOHHAs
nepBUYHBIE BeiBoaMTE cieacTBUs (PaBEHCTB COOTBETCTBYIOIIMX JJIEMEHTOB) W3 PaBEHCTB IKO0JIA
npeaCcTaBIeHUs o TPEYTrOJIbHUKOB.
PaBHBIX PopMyaupoBaTh ONPEEIEHUS: OCTPOYTOJILHOT O, TYIOYTOJILHOI'O, TIPSIMOYTOJILHOTO,
(KOHTPYIHTHBIX) paBHOOEIPEHHOTO, PAaBHOCTOPOHHErO TPEYTOJILHUKOB; ONCCEKTPHCHI, BBICOTHI,
(purypax. Tpunpusznaka MeIMaHbl TPEYTOJIbHUKA; CEpPEJMHHOrO MepleHAUKYyJIsipa OTpe3Ka; Iepumerpa
paBeHCTBa TpEyTroJbHUKA.
TPEYTrOJbHUKOB. DopMyIMPOBATH CBOKCTBA U IPU3HAKNA PABHOOEIPEHHOTO TPEYTroJbHUKA.
IIpu3zHaku paBeHCTBa CTpouTh 4YepTeXU, pemiaTb 3aJa4d C IIOMOLIBI0 HAaXO0XXJCHHUS  PaBHBIX
OPSIMOYTOJIbHBIX TPEYTrOJIbHUKOB.
TPEYTOJbHUKOB. IIpuMeHsATH NPU3HAKH PABEHCTBA NPSMOYTOJbHBIXTPEYTOJbHUKOB B 3a7a4dax.
CBoiicTBO MearaHbl Hcnoab3oBaTh HHGPOBBIC PpECyPCHI AJISA UCCJIET0BAHUA CBOWCTB H3y4aeMbIX QUTYp.
npsAMOyYIOJIBHOT'O 3 3
HAKOMMTBCS C HCTOPHUEH Pa3BUTHUS N€OMETPUHU
TpEeyrojabHHKA.
PaBHOOeIpeHHBIC u
PaBHOCTOPOHHUE
TPEYTOJIbHUKU.
Ilpu3naku wu cBoiicTBa
paBHOOEIPEHHOTO
TPEyTroJbHHUKA.
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IIpotuB Gomabmieit
CTOPOHBI TPEYT'OJIbHUKA
JICKHUT OOJIBIITHHA yTOJI.
IIpocreiimue
HEpaBEHCTBA B
reomerpuun. HepaBeHcTBO
TpPEyTroJbHUKA.
HepaBencTBo nomaHOM.
IIpsimoyroabsHbIN
TPEyroJbHUK CYTJIOM B
30°.

IlepBble TIOHSTHS O

JIOKa3aTeIbCTBax B

TreOMETPUN

[MapaeabHbie IapannenabHble PDopMyIHMPOBATH NOHATHE [TaPAJUICIBHBIX IPSIMBIX, HAXOAUTH IIPAKTUYECKHUE Poccuiickan
npsiMbie, CcymMmma npsAMBbIE, UX CBOMCTBA, IPUMEPHI. JIeKTPOHHAS
YIJIOB TPEYroabHUKa ITsTeria MoCTynaT H3yuaTh CBONHCTBa YIJIOB, OOPa30BaHHBIX MPH IEPECEYEHUH TAPAIIIENBHBIX rKo.J1a
(14 =) EBknnna. Haxkpecr npsMeix cekyieid. IIposoauTe 10Ka3aTelbLCTBA NapallIeIbHOCTH JIBYX MPSMBIX C

Jiekammue, MOMOIIBIO YIJIOB, 00pa30BaHHBIX MPHU MIEPECCUCHUU dTUX MPSIMbBIX TPEThCH MPSIMO.

COOTBETCTBCHHBIC u BeryucasaTe CyMMy YIJIOB TPEYrOJbHUKA U MHOIOYTOJIBHUKA.

OAHOCTOPOHHHMC  YyI'JIbI Haxoaurps uucnoBble U OyKBEHHBIC 3HAUCHHUSAYTJIOB B TCOMETPHYCCKUX 3amadax C

(obpazoBanHbIC npu HUCIIOJIB30BAHUEM TEOPEM O CyMME YTJIOB TPEYTOJbHUKA U MHOTOYTOJIbHUKA.

nepeceYCHUN 3HAKOMUTBCS ¢ MCTOPHeEll Pa3BUTUS I€OMETPUHU

napajieibHbIX

OPSMBIX CEKYIICi).

ITpusnak

mapajieaIbHOCTH

TPSIMBIX gepes

PaBEHCTBO pacCTOSIHUM

OT TOYEK OJHOU NPsIMON

J10 BTOPOU NpsIMOiA.

Cymma YTJIOB

TpEyrojJbHUKA u

MHOTOYTOJIbHHUKA.

Bnemnue yTJbI

TPEYroJbHUKA
OxkpyxKHOCTH OKpy>XHOCTB, XOPABI * DopMyJIHPOBATH OIpPeENeNeHHs. OKPYKHOCTH, XOpIbI, AHMAaMETpa M KacaTeJIbHOH K Poccuiickast
H KpyT. AuaMeTphl, nx OKpyHOCTH. U3yyaTh UX CBOMCTBA, IPU3HAKHU, CTPOMTH YyepTexku. Mceenosars, B TOM 3JE€KTPOHHAsI
FeOMeTpn'{eche cBomcTBa. KacarenpHas YHCJIE€ HCHOJb3YsA uml)ponble pecypchbl: OKPY’KHOCTb, BIIMCAHHYIO B YIOJ; LIEHTp HIKO0J1a
TMOCTPOEHHS K OKPY>KHOCTH. OKPY>KHOCTH, BIIMCAHHOI B YTOJI; PaBEHCTBO OTPE3KOB KacaTeIbHBIX.
(14 ) OKpy>KHOCTb, Hcnoan3oBath MeToa ['MT 11 10Ka3aTeIbCTBATEOPEM O MEPECCUCHUH OUCCEKTPUC

BIIMCaHHasi B  YyIoOJ.
[Tonsitue o I'MT,
NpUMEHEHHE B 3ajiavdax.

YTJIOB TPEYTrOJIbHUKA U CEPEIUHHBIX IIEPIIEHIUKYJSIPOB K CTOPOHAM TPEyroJIbHHUKA
¢ nomouipio 'MT. OBinageBaTh NOHATUSAAMM BIIMCAHHON U ONTUCAHHOMOKPYKHOCTEHN
TPEYTOJIbHUKA, HAXOAUTH IICHTPBIITHX OKPYKHOCTEH.
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buccekrpuca u
CepeaUHHBIHI
OEepHIeHOUKYJSIp  Kak
TeoOMeTpHUIECKHE
MecTa TOYeK.
OKpY>XHOCTb,
OIlMCaHHasl OKOJIO
TPEyTOJIbHUKA.
Bnucannas B
TPEYTrOJIbHUK
OKPY>KHOCTb.
Ilpocreiimue 3agayu Ha
TIOCTPOCHUE

PemiaTh OCHOBHBIE 3aa4M HA MOCTPOEHHeE: yIJla, PaBHOTO JaHHOMY; CEPEIUHHOIO
MIEPIEHINKYJSIpa JAHHOTO OTPEe3Ka; MPSIMOM, IPOXOISIIIe Yepe3JaHHyI0 TOUKY U
MIePIEHINKYJBSIPHON TaHHOM MPSIMOi; GMCCEeKTPHCHI JaHHOTO YTJIa; TPESYTOJIHHHUKOB
O PA3IUYHBIM 3JIEMEHTAaM.

3HAKOMUTBLCSI C HCTOPHeEl Pa3BUTHUS T€OMETPUHU

IloBTOpEHME,
00001IeHUEe 3HAHMIT

(4w

IToBTOpEenue u
0000IIIeHHEe OCHOBHBIX
MOHSTHU U METOJIOB
Kypca 7 KJjacca

PemaTh 3aga4yM Ha MOBTOPEHHUE, HILTIOCTPHUPYIOIIHE CBA3HU MEXIY PA3IUIHBIMU
4acTsAMU Kypca

Poccuiickas
JIEKTPOHHAA
IIK0JIAa
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8 kitacc (He meHee 68 )

Ha3zsanmue pa3snena

IpOoNnoOpUHUOHAJIBHOT'O OTPE3Ka.

CaolicTBa eHTpa macc B
TpeyTroIbHUKE.

IMomoGHBIe TpeyroiapHuku. Tpu
MpU3HaKa moa00ust
TPEyTOJbHUKOB. ITpakTuaeckoe
MPUMCHCHHE

Haxoaures nonoOHbIE TPEYroJIbHUKM Ha TOTOBBIX YepTEXaxX € yKa3aHUEM
COOTBETCTBYIOIIHUX MIPU3HAKOB MOIO0OMS.

PemaTs 3aga4yu Ha TOAOOHBIE TPEYTOJBHUKH C TIOMOIIBIO CAMOCTOSATEIHFHOTO
ITIOCTPOCHUSI YePTEKEH U HAXOXKIACHUS MOJTOOHBIX TPEYTrOJIbLHHUKOB.
IMpoBoaUTH 10KA3aTENbCTBA C UCIIOIH30BAaHUEMIIPU3HAKOB MTOJO0MS.
Jloka3pIBaTh TPU MPHU3HAKa ITOJOOUS TPEYTOJIHHUKOB.
IIpuMeHsATHL TIOJyYEHHBIC 3HAHUS MPU pPELICHUU
MMPaKTUYEeCKNX 3a7ad.

3HAKOMUTBCS ¢ MCTOPHeEll Pa3BUTUS I'€OMETPUHU

TCOMETPHUIECCKUX U

(Temb1) OcHOBHOE comepiKaHue OcHOBHBIE BU/IbI 1eATEILHOCTH 00y4al0IINXCsl gljile(;;gg:;l)ﬂe
Kypca (4HCJI0 4aCcOB) o0pasoBaTebHbIE
pecypesl

YeThIpéXyroabHHKH ITapanmenorpamm, ero mpu3HaKU HN300paxkaTh 1 HAXOAUTb Ha YEPTEkKAX YETHIPEXYTOJIBHUKHU Pa3HBIX BUIOB U Poccuiickas
(12 ) U cBoMcrBa. YacTHele ciydau HUX D3JIEMEHTHI. 3JIEKTPOHHAS

napauieJIorpaMMoOB @opMyJHPOBATh ONpeAe]eHUs: TapalieIorpaMMa, MPSIMOYTOJIbHHUKA, poMoOa, IIKO0JIa

(IpsIMOYTOJIFHUK, pomo, KBajZpara, TpaIlelnd, PaBHOOOKONW Tpameumuu, MPsSMOYTOJBHOM Tpamernuu.

KBagpaT), ©WX TMPU3HAKK H Jloka3pIBaTh U HCHOJb30BATh IPH PpelIeHMHM 3aJa4 [PU3HAKU U CBOMCTBa:

cBoiictBa. Tpanenus. PaBHOOGOKast napajpjiesorpaMma, IpsIMOYTOJIBHHMKAa, pomOa, KBaapaTa, Tpamnenud,

U TIPSIMOYTOJIbHAST TPAIICIIHH. paBHOOOKON Tpamenuu, MPsIMOYTOJILHOW Tpareiuu.

VY aBoenue MeauaHbl. IIpuMeHATH MeTO yABOCHUS MEIUAHBI TPCYrOJIbHUKA.

IlenTpanbHasi CHMMETPHUS Hcnoab3oBaTh ITUGPOBBIE PECYPCHI IIsT UCCIEAOBAHUS CBOICTB HM3y4YaeMbIX

uryp.
3HAKOMUTLCSI C MCTOPHeEll Pa3BUTHUS T€OMETPUHI

Teopema daneca u Teopema daneca u Teopema o IIpoBoaMTH MOCTPOEHMSI C IIOMOILIBIO LUPKYJIA U JUHEHKU C UCHOJIb30BaHUE Poccuiickas
Teopema o MPOTIOPIIHOHAIIBHBIX OTPE3KaxX. Teopembl dajeca M TEOPEMBI O MPOMOPIUOHAIBHBIX OTpe3KaX, CTPOHUThH 3JIeKTPOHHAs
MPONOPIHOHATLHBIX Cpennsist JHHHUST TPEyTOJIBbHHUKA. 4eTBEPTHIM NPONOPLUOHAIIBHBINH OTPE30K. IIKO0JIa
0Tpe3Kax, Noao0HbIe Tpaneuus, e€ cpenHsist JIUHUS. IIpoBoaMTE JOKA3aTENBCTBO TOI'O, UTO MEIUAHbI TPEYIOJIbHUKA [IEPECEKAOTCS
TpeyroJbHHKH IIpomnopumoHanbHbIS OTpE3KHU, B OJHOM TOYKE, 1 HAXOAMTH CBA3b C IEHTPOM Macc, HAXOJAUTh OTHOIICHHUE, B
(15 u) MOCTPOCHHE 4ETBEPTOTO KOTOPOM MEJHMaHBbI JASJISITCs TOUKON UX MepeceueHus.
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IInomans. ITorsitme 006  obmieit  Teopum OBnaseBaTh NEePBUYHBIMH IpeACTABJICHUSIMH 00 oOOmImeld Teopuu IUIOIAaN Poccuiickas
Haxoxnenue IO AH. (Mepsl), (popMyJIHPOBATHL CBOMCTBA IIJIOIIAAH, BBISICHITH UX HATJISIAHBIM CMBICII. 3J1eKTPOHHAsA
nJIomanei DopmyIibt A oI aau BeiBoauTh (QOpMyIIBI TUIOMIAIN MMapajiieorpaMMa, TPEyTOJIbHUKA, Tpalleun IIKO0JIAa
TPeyroJibHUKOB TpEeyTroJIbHHKA, 13 GOpPMyIIbI IIIOLIAH MPSMOYTOJIBHUKA (KBagpaTa).
H MHOTOYT0JILHBIX napajienorpaMma.  OTHOLICHHE | Bpigogurh (OPMyNbl IUIOMAAM  BBIIYKIOrO —YETHIPEXYTONbHUKA —uepes
¢uryp. Il1omau iomaneid  TPEyrodbHUKOB  C | juaromamd ©  yroa Mexay #Humu. Haxomurs mwomamu  Guryp,
no106ubIx puryp (14 OOUIMM OCHOBAHMEM MIIM OOWICH | p30GpaskEHHBIX HA KJIETYATOH Gymare, HCMOJB30BATEH Pa3OHCHNE HA YaCTH
1) BBICOTOM. U JIOCTPOCHHE.

BpluncieHue niaomanaei CIoKHBIX Pa36upate mnpuMepbl HCHOIB30BaHUS BCIIOMOTAaTEIFHOW IUIOMIANHM  JUTS

(bI/Iryp gepes pa36HeHHe Ha 9acTHu U pelIeHUsI TECOMETPUYIECCKUX 3a1a4.

JIOCTPOCHHE. HaxoauTs miomaay noqo0HbIX GUTYp. BEIMHCASATH MIIOMaAN pa3IuIHbIX

ITiomanu duryp Ha KIeT4aTOM MHOTOYTOIBHBIX (PHUTYD.

Gymare. PemaTh 3a7a4M Ha IJIOIIAAb C MPAKTUYIECKUM COJIEP>KaHUEM

ITnomanu MOJ0O0HBIX ¢uryp.

Brrunucnenue niomaneii. 3agauu ¢

MPaKTUIECKUM CoJIep KaHUEM.

Pemenne 3amad ¢ nomouibro

Merona BCIIOMOI'aTeJIbHOU

ILIOIIATH
Teopema Iludaropau Teopema ITudaropa, ed Joxa3piBaTh TeopeMy Ilnudaropa, mcmoan3oBaThb Pocceuniickan
HayaJia TPUTOHOMETPHH JIOKa3aTeJIbCTBO M INPUMEHCHHE. €€ B IPAaKTHYECKUX BBIYHCICHHSIX. POPMYJIMPOBATHL OIpEACICHUS 3JIEKTPOHHAS

OOparnas Teopema [ludaropa. TPUTOHOMETPHUYSCKUX (DYHKIHI OCTPOro yriia, NpoBepsiTb UX KOPPEKTHOCTb. HIKO0JIA

(10 u)

Omnpenenenne
TPUTOHOMETPUYECKUX  (PyHKIUH
OCTPOTO yria,

TPUTOHOMETPHUYECKHUE
COOTHOLICHUSI B IMPSMOYTOJBHOM
TPEYTOJIbHUKE. OcHOBHOE
TPUTOHOMETPHUYECKOE TOXKJIECTBO.
COOTHOIICHUsI MEXIYy CTOPOHAMH
BIPSIMOYTOJIBHBIX TPEYTrOJIbHUKAX
cyriiamu B 45° u 45°; 30° u 60°

BBIBOAMTH TPUTOHOMETPUYECKHE COOTHOIICHHS BIIPSIMOYTOJIBHOM
TpEyTroJbHHUKE.

HcciienoBaTh  COOTHOWICHHS]  MEXJYy CTOPOHAaMH B
TpeyToJIbHUKaX ¢ yriaMu B 45° u 45°; 30° u 60°.

IPsAMOYTOJIBHBIX

HUcnoab3oBaTh GOpMyIIbl IPUBEASHUS U OCHOBHOE TPUTOHOMETPHUIECKOE
TOXKJAECTBO I HAXOXXJIEHUSI COOTHOIIEHUN MEX1y TPUTOHOMETPUUECKUMU
(QYHKIMSIMH pa3JIMIHBIX OCTPBIX YIJIOB.

IIpuMeHATH NOJydYEHHbIE 3HAHUS U YMEHHUS INPUPELICHUU MPAaKTHUYECKUX
3a7a4.

3HAKOMHUTHCH € HcTOpI/Ieﬁ pPa3sBUTHUA T€OMETPUU
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Yriabl B OKpY’KHOCTH. BrnucanHble U LleHTpanbHbIC yIiibl,| OOpMYy/IHPOBATH OCHOBHBIC OIPEICIICHUsS, CBSI3aHHBIC C yIJIAMU B Kpyre Poccuiickas
Bnucannbie YIoJ MEXy KacaTeJIbHON U XOPHAOH. | (BIHMCAHHBIN yroJl, LEH- JIEKTPOHHAS
U ONHCAHHbIE VYTIIbl MEXly XOpJamMu U TpaJIbHBIA yTOJ). HIKo0JIa
YeThIPEXyroJibHUKH. CEeKyIIHUMHU. HaxoauTs BIIMCaHHBIE YIJIBI, ONIUPAIOIIUECS HA OJHY AYTY, BBIYMCIAATH YIJIbI C
KacarejlbHbIe BnucanHble U ONUCAaHHBIE YETBIPEX-| [OMOIIIBIO TEOPEMBI O
K OKPY’KHOCTH. YT'OJIBHUKH, UX TIPU3HAKU U BIIMCAHHBIX YIJaX, TEOPEMBI O BIIMCAHHOM 4YE€TPEXYTOJIbHUKE, TEOPEMBI O
Kacanue okpy:kHOCTEil cpoiicrBa. Ilpumenenue sTux LIEHTPAJILHOM YTJIE.
(13 u) CBOMCTB HcciienoBaTh, B TOM YUCJIE C MOMOIIBIO IIU(POBBIX

IIpA pCHICHUH I'COMETPHICCKHUX 3a-| pecypcOB, BIMCAHHbIE U OIIMCAHHBIE YETBIPEX-

Aad. YTOJIbHUKH, BBIBOJAUTH UX CBOMCTBA U MPU3HAKU.

B3aumHoe pacnosiokeHue IByx u .

okpyxHocTeit. Kacamue CII0JIB30BATH OTU CBOMCTBA U NPU3HAKU IIPU PELICHUHU 3aja4

OKpY>KHOCTEH
IHoBTOpenue, 0600meHNE IloBTOpEHUE OCHOBHBIX NOHATUH M| Pemarb 3aJa4yM Ha IOBTOPEHUE, UIUIIOCTPUPYLIHUE CBSI3H MEXKIY Poccuiickas
3HAHMI METOAOB KypcoB 7 U 8 KJIacCOB, Pa3IUMYHBIMU YaCcTAMHU Kypca JIEKTPOHHAs
(4 u) o0oOmmeHne 3HaHUM IIKO0JIAa

9 kyacc (e mMeHee 68 1)

Ha3Banmue pasagena
(TembI)
Kypca (YHCJI0 4acoB)

OcHoBHOe cojaep:kaHue

OcHOBHBIE BUBI IEATEIbHOCTH 00y4aI0IUXCS

JJIeKTPOHHbIE
(uupossie)
oOpa3oBaTeJbHbIe
pecypesl

Tpuronomerpus.
TeopeMbl KOCMHYCOB U
CHHYCOB.

Pemenne TpeyrojibHUKOB

(16 )

OmnpeneneHne TPUTOHOMETPUYECKHUX
¢yskumii yrios ot 0° mo 180°.
Kocunyc u cuayc npsiMmoro M TyIoro
yria. Teopema KOCUHYCOB.
(O0o6mEnHas) TeopeMa CHHYCOB (C
panu-

YCOM OITMCaHHOW OKpy»kHOCTH). Ha-
XO>KJ€HHE JJIMH CTOPOH U BEJIMINH
YrjoB TPEYroJbHUKOB.

dopmyra ToIomany TPEyroJIbHUKA
gyepe3 ABE CTOPOHBI U YroJl MEXIY
HuMu. DopMyIia IIomanu
4YETBIPEXYTOJBHUKA YEPE3 €ro
JHaroHaIn

" yroj Mexay HHUMU.
[IpakTHyeckoe MpUMeHEHHUE
JIOKa3aHHBIX TEOPEM

®opMyJIHPOBATH ONpPeAeeHUs] TPUTOHOMETPHUECKHUX (PYHKIHMU TyNbIX U
MNPSIMBIX YTJIOB.

BBIBOAUTH TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB

(c paagnycoM OIMCAaHHOW OKPY>KHOCTH).

PemaThb TpeyrojbHHUKH.

PemaThb npakTHYEeCKHE 3a/1a4H, CBOSIIHNECS K Ha-

XOYKJICHHIO PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHHUKA

Poccuiickas

3JICKTPOHHAaHA HIKOJIa
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IIpeodpa3oBanue

nonodusi. Merpuueckue

COOTHOILIEHHSI
B OKPY:KHOCTH
(10 )

IlonaTne o mpeo6Gpa3zoBaHUU IOJO-
Ousl.

COOTBETCTBEHHBIE 2JICMEHTHI
noa00HBIX QUTYP.

Teopema 0 MPOU3BEAEHUN OTPE3KOB
XOpA, TeopeMa O MPOU3BEICHUU
OTPE3KOB CEKYyIIUX, TeopeMa O
KBaJpaTe KacaTeJIbHOM.
IIpumenenue B

pelIeHnH TeOMEeTPHUIECKUX 3a/1a4

OcBauBaTh NOHSATHE IIPEOOPa30BAHUA NOAOOUS.

HMccaenoBarb OTHOIICHUE JUHEHHBIX 2JIEMEHTOB

¢uryp npu npeobpazoBannu nogoous. Haxoaurs

MIpUMEpPHI MOJO00HSI B OKpY>KaloIIeH IeHCTBUTEIHHOCTH.

BBIBOAMTH METPUYECKUE COOTHOIICHUSI MEXKIY OT-

pe3KaMu XOpJI, CEeKYIINX M KacaTeJIbHBIX C MCIOJIBb30BAaHNEM BIHCAHHBIX yTJIOB
U TTOJIOOHBIX TPEYTOJIBHUKOB.

PemaTh reomeTpruiueckue 3a4auy U 3a71a9d U3 pPeaIbHOM KU3HHU C
HCIIOJIb30BAHNEM MOJOOHBIX TPEYTrOJIbHUKOB

Poccuiickas

JJICKTPOHHAA IIKOJIAa

BexToppi(12 1) Onpenenenue BEKTOPOB, HMcnoap30oBaTh  BEKTOPhl KaK  HaIPpAaBICHHBIC  OTPE3KH, HCCIAEA0BATb Pocceuniickan
CJIIOKEHHE UM Pa3HOCTh BEKTOPOB, reoMeTpHuUuecKuii (mepeMenienne) u (pru3ndaecknii (cuma) CMBICIBI BEKTOPOB. 3JIEKTPOHHAA
YMHO»KEHHEBEKTOPA Ha YHUCIO. 3HaTh omnpe/ieIeHUsi CYMMBI U Pa3HOCTH BEKTOPOB, YMHOJKEHHS BEKTOpa Ha HIKO0JIa
Du3zndecKkuii U1 reoMeTpUYECKUMN YHCIO, HMCCJeA0BATh TCOMETPHUYCCKHIT W (U3NYSCKUH CMBICIBI JTHX
CMBICJI BEKTOPOB. onepauui.
PazyokeHre BeKTOpa 10  JBYM Pemarb reoMmeTpuyeckue 3aj1adu ¢ UCIIOJIb30BAHUEM BEKTOPOB.
HEKOJUTHHEAPHBIM BEKTOpAM. PackiiaasiBaTh BEKTOp 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopauuartel BeKTopa. Hcnoap3oBarb CKaIIPHOE IPOU3BEAEHUE BEKTOPOB, BBIBOAUTbL €TI0
CkassipHOe [POU3BECHUE OCHOBHBIE€ CBOMCTBA.
BEKTOPOB, €ro IMIPUMEHEHHE i BbIuyucasaTh CYMMY, pPasHOCTb H CKaJIIpPHOC IIPOU3BCACHHE BEKTOPOB B
HAaXOXJIEHUsS JUIMH U YTJIOB. KOOpAuHaTax.
Pemenue 3ama4 Cc TIOMOIIBIO HpnMeHﬂTb CKaJISIPHOE IPOU3BEICHUE NJI HAX0KACHUS NJIMH U YyIJIOB
BEKTOPOB.
IIpuMmeHeHne BeKTOpOB JJ1st
pelieHus 3a1a4 KUHEMaTUKU U
MEXaHUKU
JlexapToBbI JlekapToBbl KOOpPJIWHATBI TOYEK OcBauBaTh MNOHSITHE TIPSIMOYTOJIBHON CHCTEMBI KOOPJMHAT, JEKapTOBBIX Poccuiickan
KOOPAMHATBI Ha Ha TJIOCKOCTH. KOOpAUHAT TOYKHU. 3JIeKTPOHHAas
miockoctu (9 1) VYpaBHeHHe  OpsMOi.  YTJIOBOU BbIBOAUTH ypaBHEHUE IPSMO U OKPYKHOCTH. Bb1aeJIsITh ITOJIHBIN KBaapaT U1t HIKO0JIA
Kod(uimenT, TaHreHc yria HaXO0KJEHUs IEHTPAU PaJMyCa OKPYKHOCTHU 110 €€ ypaBHEHMUIO.
HAKJIOHA, napaJieibHbIe u PemaTh 3a5a4yy Ha HAXOXXJICHUE TOUEK IIEpECEUECHUS NPSIMBIX U OKPY>KHOCTEH

HEePIEeHANKYISIPHBIC TIPSIMBIE.
YpaBHeHnue OKPY>KHOCTH.
HaxoxxneHue KOOpAuMHAT TOYeK
nepecedeHrs OKPY>KHOCTH u
OPSIMOM.

Meto KOOpAMHAT MPU PEUICHUU
reoOMeTpUYECKUX 3ajad.

Hcmone3oBanne METOda
KoopauHart B NPaKTUYICCKHUX
3aga4dyax

C IOMOIIBIO METOJa KOOPpAUHAT.

Hcnonab3oBaTh CBOICTBA YIioBOTO KOG (dUIMEHTa NPSIMOU IIPH pPEIICHHU
3aj1ad, JAjs ONPEIeICHUs PACIIONIOXKEHUS MPSIMOI.

IIpuMeHATH KOOPIWHATHI MPHU PEIICHUH T€OMETPHIECKHX M IMPAKTHIECKHUX
3ama4, A1 TOCTPOSHUSI MaTeMaTHUeCKUX MOJENIeH pealbHBIX 3aaad
(«MeToa KOOpauHAT).

IMonb30BaTHCHA TSI TOCTPOCHUS M HCCIEIOBAHNN MU(DPOBBIMU pECypCaMH.
3HAKOMUTBCS ¢ MCTOPHeEll Pa3BUTUS I'E€OMETPUU
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IIpaBunbHBIE ITpaBUIBbHBIE MHOTOYTOJIBHHUKU, DopMyJIMPOBATH ONpPECICHNE MPABUIBHBIX MHOTOYTOJIbHUKOB, HAXOAUTHL UX | Poccuiickas
MHOTOYTO0JIbHUKH. BBIYHCJIEHHE UX DJIEMEHTOB. UHCIIO| 3JIEeMEeHTHI. 3JIEKTPOHHAS
JIiMHa OKPYKHOCTH H T U JUTHHA OKPY)XHOCTH. J[nHa IMonb30BaTHCHA MOHATHEM JUIMHBI OKPY>KHOCTH, BBEAEHHBIM C IIOMOIIBIO IK0JIa
MJI0IAAL Kpyra. IyTHU OKpy>kHOCTH. Panmannas MIPaBUWIBHBIX MHOTOYT'OJIHUKOB, OMPEaeJATh YHCIIO T, JJINHY AyTH 1
Bbrunciienne nJomanei Mepa yria. paauvaHHYIO Mepy yrija.
(8 1) [Inomane Kpyra u ero 3JIEMEHTOB IlpoBoauTh mepexoa OT paguaHHOM MepHI yriia K
(cexTopa U cerMeHTa). Berunciaenue| rpamaycHoit U Ha0OOpOT.
omanei Guryp, BKIIOYAOINX OmnpenessaTs IIOMans Kpyra.
DJICMEHTHBI KpyTa BoiBoauth (opmyJibl (B rpallyCHON W paJIHaHHON
Mepe) ISl JUTMH AyT, INIOMIafedl CEKTOPOB M CEerMEHTOB.
Beruncaste miomany GUryp, BKIIIOYAIOINIAX dJIe-
MEHTBI OKPY>XHOCTH (KpyTra).
HaxoauTse Iuiomanay B 3ajiladax peaJlbHOMW >KH3HHU
JIBHoKeHHs II0OCKOCTH ITousiTre 0 ABYO>KEHUN Pa3oupars mnpuMepsl, HWIUTIOCTPUPYIOIINE IOHSTHS ABMKCHUs, IEHTPOB U Poccuiickas
(6 w) niaockocTu. IlapannenbpHbIit ocedl CUMMETpUHU. 3JIEKTPOHHAS
IIEPEHOC, TOBOPOT UCUMMETPHUSI. PDopMyIHMPOBATH OINPEACIICHUS MapauIeIbHOr0 INepeHoca, OBOPOTa U OCEBOI IIKO0JIa
Ocu u IeHTPBI CHMMETPHH. CHUMMeTpHH. BBIBOANTH MX CBOICTBAa, HAXOAUTH HEIOJABMIKHBIC TOYKH.
IIpocreiiline npuMeHeHUs B HaxoauTh 1IEHTPHI U OCH CUMMETPUN NpocTeimux puryp.
peleHnn 3aaa4 IIpuMeHATH MapayIeNbHBIN IEPEHOC MW CHMMETPHIO MPU PEIICHUH
TEOMETPUUECKUX 3a7a4 (pa3Ouparb MPUMEpPHI).
Hcnoab30BaTh 1151 IOCTPOSHUSI U HCCIIEOBAaHUIN ITH(PPOBBIE PECypPCHI
IloBTOpeEHnue, I[ToBTOpEeHNE OCHOBHBIX ITOHSITHH OnepupoBaTh NOHATUSIMH: (HUTypa, TOUKA, MpsiMasi, yToJ, MHOTOYTOJIbHHUK, Poccuiickas
o0o01IeHne, U METOJOB KypcoB 7/—9 KIaccos, paBHOOENPEHHBIII M PAaBHOCTOPOHHUU TPEYTOJbHHUKH, MPSIMOYTOIbHBIN 3JIeKTPOHHAS
cucTeMaTH3anus obobmeHne ©W cuUCTEeMaTH3aIUs TPEYTroJbHUK, MeEIuaHa, OHCCeKTpuca ¢ BbICOTa TPEYTOJbHUKA, IKoJIa
3HAHUIA? 3HaHUM. IIpocreiimue napaieaorpamMm, pomo, NpsSIMOYTOJILHUK,  KBajpaT, Tpaneuus;
(7 9) reoMeTpHuuecKne QUIypsl H WX OKPY>KHOCTB, KacaTeJIbHasl; PaBEHCTBO U Noaoone Gpuryp, TpeyTroIbHHUKOB;
CBOMCTBA. Hzmepenne HapauIeJIbHOCTD U NEePIIEHIUKYISIPHOCTE HNPSIMBIX, YTOJI MEXKIY IIPSIMBIMHU,
reOMETPUYCCKUX BEJIHMYHUH. CHUMMETPHUSI OTHOCUTEIBFHO TOYKH U MPSIMOI; JIMHA, PACCTOSIHUE, BEJIMIHHA
TpeyroabHUKH. yria, TUIoIa b, IepUMETp.
HapannensHbie " | HenoanzoBaTh GopMyJIbl: IEPUMETPA U MJIOMIAAN MHOTOYTOJbLHUKOB, JIHHBI
TIEPIICHINKY IAPHBIC PAMBIC. OKPY>KHOCTH U IUIOUIQJH KpyTa, 00bEMa NPSIMOYTOJILHOTO Mapajuieenueaa.
OKpy»HOCTH u KPYT- | OmnepupoBaTh NOHSATHAMH: TNPSIMOYTONbHAs CHCTEMa KOOPAMHAT, BEKTOD;
I'eomerpuueckne  ITOCTPOCHHS.

VYrabl B OKpY>XKHOCTHU. Bnincannsie
u OIIMCAaHHBIE OKPY>XXHOCTH
MHOTOYTOJIbHUKOB.

IIpsimast 1 OKPY>KHOCTB.
Yerplp€xyrogbHUKU. Brincanubie
HOTIMCAaHHbIE
4EeThIPEXYTOJIbHUKH.

Teopema Iludaropa wu Hagaia

MCIOJIB30BATH DTH ITOHATHS JIJISI IPEACTABICHUS JIAHHBIX U PEIICHUS 3a/]a4, B
TOM YHCJIC U3 IPYTUX yIeOHBIX TIPEIMETOB.

Pemiathb 3a1auM Ha TTOBTOPEHHUE OCHOBHBIX MOHSTHUN, WJUTIOCTPALIUIO CBSI3EH
MEXy pa3JIMIHBIMHU YaCTSIMH Kypca.

Bbi0upaTs MeToa 1JIs1 pelIeHUs 3a1a4u.

Pemiath 3aa4M U3 MOBCEIHEBHOM KU3HU
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TpUroHomeTpuu. Pemrenue ooOmux
TPEyTOJIbHUKOB.

IIpaBuIIbHBICE MHOTOYTOJIBHUKH.
[Ipeo6Gpa3zoBaHUs MIOCKOCTH.

Jewxkenusi. [Tomooue. Cummerpusi.
ITnomanes. Beraucienue mnjoinaaei.

[Mnomanu mogoOHBIX GUTYP.
JlekapTOBbI KOOPJAHUHATHI HA
IJIOCKOCTH.

BekTopsl Ha IJIOCKOCTHU
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HEJA U3YYEHUS YYEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTHUKA».7-9 KJIACChI

B coBpemenHOM 1H(POBOM MHPE BEPOSITHOCTh M CTAaTUCTHKA MHPUOOpETaroT BCE OOJIBIIYIO
3HaYMMOCTb, KaK C TOYKH 3PCHHs NMPAKTHYSCKHX IPHIIOKCHHH, TaK M UX POJIM B OOpa3OBaHUH,
HEOOXOJAMMOM KaXKJIOMy 4eJIOBeKy. Bospacrtaer umciio mpodeccui, Nnpu OBIIAJSHUH KOTOPBIMU
TpebyeTcst xopomas 6a30Basi HOATOTOBKa B 00JaCTH BEPOSITHOCTH M CTATUCTHKH, TaKas [OATOTOBKA
BajkKHA I NIPOJOJDKEHUSI 00pa3oBaHMs U JJIs YCIICITHONW NTpodeccuoHanbsHONKapbephl.

Kaxkapiii 4eaoBek MOCTOSHHO NPUHUMAET PEIICHHS Ha OCHOBCHMEIOIIMXCS Y HEro NaHHBIX. A
Ui OOOCHOBAaHHOTO MPUHSITHS PCELUICHHUS B YCIOBHUSAX HEIOCTAaTKa WM H30BITKAa HHOOpMauu
HEOOXOJAMMO B TOM YHCJIE XOpOIIo C(POPMHUPOBAHHOE BEPOSITHOCTHOE U CTaTHUCTHYECKOE
MBIIIJICHHE.

HNMeHHO TI0PTOMY OCTPO BCTalla HEOOXOAMMOCTH C(HOPMHUPOBATH Yy OOyYaromIuXcs
(pyHKIIMOHAJIBHYIO TPAaMOTHOCTD, BKJIIOYAIOIIYIO B ce0sl B KAUECTBE HEOTHEMIIEMOM COCTaBJISIIOIICH
YMEHHE BOCIPUHUMAaTh M KPUTHYECKH aHAIM3UPOBATH HWH(GOPMALMIO, IPEJICTABICHHYIO B
pasnu4HBIX (opMax, HNOHMMATh BEPOSTHOCTHBIM XapaKTep MHOTHX peajlbHBIX IIPOLIECCOB U
3aBHCHMO0TeI7I, IIpOU3BOAUTH HpOCTeﬁHIHe BCPOATHOCTHBIC paC‘-IéT])I. 3HAKOMCTBO C OCHOBHBLIMU
IpyUuHOUIIaMU cGopa, aHaJin3a U MpeACTAaBJICHUA NAaHHbLIX M3 Pa3JIUYHBbIX c¢)ep KU3HHU O6HICCTBa 14t
rocynapctsa mpuoOiiaer oOydJaromuxcsi K OOIIECTBEHHBIM HHTepecaMm. V3ydeHHe OCHOB
KOMGHHaTOpI/IKI/I PasBUBACT HABBIKKU OpraHU3alvuu Hepe6opa 14t HOZ[C‘IéTa quciia BapuaHTOB, B TOM
4HCIie, B IPUKIIAJHBIX 3a/la4ax. 3HAKOMCTBO C OCHOBaMU Teopuu rpadoB co31aéT MaTeMaTHYSCKUN
dbynnameHT st GOpPMUPOBAHUS KOMIICTCHIIUN B 00J1aCTH HHPOPMATHKH U HUDPOBBIX TEXHOJIOTHUH.
I[ToMuMO 53TOro, HpPU HM3YYCHHH CTATUCTHKU M BEPOSITHOCTH OOOTALIAIOTCS IPEICTaBICHUS
ydqamuxcs o COBpeMeHHOﬁ KapTUHEC MUpa U MCTOJaX €ro uccjieca10BaHusl, (pOpMI/IpyeTCHHOHI/IMaHI/Ie
pOJIM CTaTUCTHUKHU KaK MCTOYHHKA COLMAIBHO 3HAYMMOW WHGOpPMAIUU U 3aKJIaIBIBAIOTCS OCHOBBI
BEPOSTHOCTHOT'O MBIIIICHHS.

B cooTBeTcTBUM C TaHHBIMU LEJISIMH B CTPYKTYype IMporpamMmbl yueOHOTO Kypca «BepositHOCTE U
CTAaTUCTUKA» OCHOBHOMW IIIKOJIbI BBIJEJICHBI CICAYIOIINE COLEPKATCIbHO-METOAUUECKUE JIMHUU:
«IIpencraBnenne OaHHBIX W ONHCATENbHAs CTAaTUCTHKa»; «BeposaTHOCTb»; «DIEeMEHTHI
KOMOMHATOPHUKN»; «BBenenue B Teopuio rpado».

Conepxanune aunun «lIpeacraBieHne NaHHBIX W ONMHCATENbHAsI CTATUCTUKA» CIIyKHT OCHOBOM
Jutst GOpMUPOBAaHHUS HABBIKOB pa0OThI ¢ HHpOpMAIIUEl: OT YTEHUSI U UHTEepIIpeTaluu HHPOpMaIuu,
MpEeJICTaBIICHHONW B Ta0iHIlaxX, HA AuWarpamMMax M rpadukax mo cbopa, IpeacTaBICHUs] U aHAIN3a
JTAHHBIX C HUCIIOJIb30BAaHMEM CTATHCTUYECKHX XapaKTEPUCTUK CPEIHUX M paccemBaHusA. Paboras c
JTaHHBIMH, OOydaromuecs yd4aTcsl CUYHTBIBAaTh UM HHTEPIPETHPOBATH JaHHBIC, BBIIABHUIATh,
apryMeHTHPOBAaTh M KPUTHKOBATh NPOCTEHIINE THUIIOTE3bl, pa3MBIIUIATE Hajd (aKTopaMHu,
BBI3BIBAIOIIMMHU HW3MEHUYMUBOCTH, U OLIEHHUBATh MX BIMUSHHUE HAa pacCMaTPUBAEMbIE BEIUYUHBI U
HPOLECCHI.

HNHTYynTHBHOE NpeACcTaBIEHHUE O CIy4YallHON M3MEHUYMBOCTH, UCCIIEIOBAHUE 3aKOHOMEPHOCTEN U
TEHJAECHIUNH CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOI JUIsl U3y4YE€HUsI TEOPUU BEpOsITHOCTEN. bosbiioe
3HAYE€HUE 3/16Chb HMEIT IPAKTUYECKUE 3aJaHusl, B YAaCTHOCTHU OIIBITHI C KJIACCUYECKUMHU
BEPOATHOCTHBIMU MOJIEIISIMU.

ITonsiTie BEpPOSITHOCTH BBOJUTCA Kak Mepa MNpaBIononoOus ciydaiiHoro coObitus. I[lpm
U3y4eHHUH Kypca oOOydJarolmecs 3HaKOMATCS C NPOCTEHIIMMHU METOJaMH  BBIYHUCICHUS
BEPOSATHOCTEN B CIIy4aillHBIX DKCHEPUMEHTax C PaBHOBO3MO>KHBIMU DJIEMEHTApHBIMHU HCXOJaMHU,
BEPOSITHOCTHBIMH 3aKOHAMH, IMTO3BOJISIONIMMH CTaBUTHH pellaTh Oojiee CIIOKHBIE 3amaun. B Kypc
BXOJSIT Ha4aJbHbIE€ IPEACTABIICHUS O CIIydalHBIX BEJIUYMHAX U UX YHUCJIOBBIX XapaKTEPUCTUKAX.

Takxe B paMKax 3TOro Kypca OCYIISCTBIISIETCS 3HAKOMCTBO OOYyYaIOIIMXCSl C MHOXECTBAMH H
OCHOBHBIMH OIl€palMsMU HaJl MHO>KECTBaMH, PACCMAaTPUBAIOTCS IPUMEPbl IIPUMEHEHUS s
peureHust 3aja4, a Tak)Ke HCHOJb30BaHUs B JAPYIrMX MaTeMaTHYECKHX Kypcax U y4eOHBIX
npeaMeTax.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

B 7—9 kimaccax uzydaercs Kypc «BeposTHOCTh M CTAaTHCTHKA»,B KOTOPBIA BXOIST pa3ieibl:
«[IpencraBiieHne JaHHBIX W ONHCATEIbHAsT CTATUCTHUKA»; «BeposiTHOCTB»; «DJIEeMEeHTHI
KOMOUWHATOPUKN»; «BBeaenue B Teopuro rpadosy.

Ha usydyenHue maHHOTO Kypca OTBOAUT 1 ydeOHBIM 4Yac B HEACIIOB TEUYEHHE KaXKIOTO rojia
o0yuenwmst, Bcero 102 y4ueOHBIX yaca.
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COJEP)XAHUE YUEBHOI'O KYPCA (IIO 'OJAM OBYYEHUS)

7 wacc

IIpencraBieHne qaHHBIX B BUAE TaOJIHUI, muarpamMm, rpa¢pUKOB. 3alI0THEHUE TaOJINII, YTCHUES
M IIOCTPOCHHUE uarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYT'OBBIX). UTeHHE rpad MKOB peabHBIX
npoueccos. M3BiaeueHue nHGOpMAIMU U3 JUarpaMM U TaOInIl, UCIIOJIb30BAaHUE U UHTEPIIPETaLIUs
JTAHHBIX.

OmnucaresibHasE CTAaTHUCTUKA: cpelHee apudmMmeruyeckoe, MeJaHaHa, pa3Max, HauOoJblIee |
HaVMEHbIIIee 3HaYCHUsI Ha0opa YMCIIOBBIX TaHHBIX. [IpuMeps! cirydyaliHOW M3MEHYHUBOCTH.

Crny4daliHbIH SKCHEpUMEHT (OIBIT) M cilydaiiHoe coObiTHe. BepositHocTh M uactoTa. Poib
MaJIOBEPOSITHBIX M MPAKTUYECKHU JIOCTOBEPHBIX COOBITHMH B mpupojae U B obuiectBe. MoHeTa
HUTpaibHasi KOCTbB TEOPUH BEPOSATHOCTEH.

I'pad, Bepmmua, pedbpo. Crenens BepminHBL. Yuciio pédep M cymMMapHas CTENEHb BEPIIHMH.
IIpencraBnenue o cBsizHocTH rpada. Llenu n nukisl. [Tytu B rpadax. O6xo rpada (3UJIEpOB Iy Th).
IIpencraBnenue 06 opueHTHpoBaHHOM rpade. Pemenme 3amadc momompro rpados.

8 xmacc

IIpencraBnenue naHHBIX B BHAE Tabnuil, auarpamm, TrpadukoB. MHOXECTBO, 3JEMEHT
MHOXXECTBA, ITIOJAMHOXecTBO. Omnepanuu HaX MHOXECTBaMH: OOBEIMHEHHE, IIepeceucHHue,
nononHeHue. CBolicTBa oIllepaliiii HaJl MHOMECTBAMH: IIE€PEMECTHTEIILHOE, COUYETaTeIIbHOE,
pacnpeneauTelbHOE, BKIIIOYeHUs. Vcronb30Banue rpa)uueckoro MmpeacTaBiICHUs] MHOYKECTB JJIs
OIMMCAaHUs pEaJIbHBIX
MPOLIECCOB M SIBJICHUN, IIPU PELICHUHU 3a1ad.

N3mepenne paccewmBaHUsI NaHHBIX. Jlucmepcust M CTaHAAPTHOE OTKIJIOHEHHE YHCIIOBBIX
HabopoB. /lnarpamma paccenBaHUsI.

DneMeHTapHbBIe COOBITHS cirydaifHOro ombiTa. CiydaiiHbIE COOBITHS. BeposTHOCTH COOBITHH.
OnBITEI C PAaBHOBO3MOJXXHBIMH 3JIEMEHTAPHBIMHU cOObITHsIMU. CiydaiiHbId BBIOOP. CBS3H MEXIY
MaJIOBEPOSITHBIMH U IPAKTUYECKH JOCTOBEPHBIMHU COOBITHUSIMH B IIPUPOJIC, OOIIECTBE U HAyKe.

Hepero. CBoiicTBa NepeBHEB: €AMNHCTBEHHOCTD Iy TH, CYIIIECTBOBAHUE BHUCSYEH BEPIINHBI, CBSI3b
MEXJIy YHCIJIOM BepmIMH W uuciomMpéOep. [IpaBuno ymHokeHwus. PemreHue 3amad ¢ IMOMOIIBIO
rpados. [IporuBonosioxkubie coObiTHsi. [uarpamma Diniepa. OObeaMHEHHE U IepeceUeHHE
coObiTHii. HecoBmecTHbIe cOoObITHsI. DOPMYIIACI0KEHHUSI BEPOSITHOCTEH. Y CIIOBHAsI BEPOSTHOCTb.
ITpaBuino ymuoxenwsi. HezaBucumbie coObiThsi. IlpencraBieHne >KCIIEpUMEHTaB BHIE JI€peBa.
Pemienue 3anau Ha HaXOXJAECHUE BEPOSITHOCTEU € MNOMOIIBIO AE€peBa CIy4alHOIO SKCIEPHUMEHTA,
auarpaMmMm Dinepa.

9 knacc

IlpencraBieHue JaHHBIX B BHJE TaOJIMI, auarpamMMm, rpadukoB, MHTEpHpeTalus JaHHBIX.
YreHue u nocTpoeHue Tabiui, AuarpamMm, rpa)mKoB 10 peajiIbHBIM JaHHBIM.

IlepecranoBku u pakropuan. Coueranus U yucyio coyeranuid. Tpeyronpuuk Ilackans. Permienue
3a/1a4 C MCII0JIb30BaHUEM KOMOMHATOPHUKH.

I'eomeTpuueckas BeposiTHOCTh. CaydalHBI BBIOOp TOYKM U3 (PUTypHl Ha IUIOCKOCTH, W3
OTpEe3Ka U U3 AYTU OKPY>KHOCTH.

HUcneiTanue. Ycnex um Heynada. Cepust ucnblTaHul g0 nepBoro ycrnexa. Cepust ucnbITaHUU
Bepnymm. BepositHocTH coOBITHIl B cepur ucnbITaHUN bepHyn.

CnyyaiiHasi BeJIMUMHA M pacOpefeleHUe BeposATHOCTeH. MaTeMaThud4ecKoe OXXUIaHUue U
nucriepcusi. [Ipumepbl MaTeMaTHYecKOTO OXHIAHUS KaK TEOPETHYECKOTO CPEIHEeTO 3HAYCHUS
BEJIMUMHBI. MaTeMaTH4eCKOe OXKUJIaHUE U JUCIIEPCUS CIIy4allHON BEJIUYUHBI
«4YHCJIO YCIIEXOB B CEpUU HUCHbITAHUN bepHyiuim».

ITonsitTne o 3akoHe OonbiIMX uwnces. M3mepeHue BEpoOsITHOCTEHC MOMOUIBIO YacToT. Posb n
3HaYCHHUE 3aKOHA OOJIBIITUX YHUCEJ B MPUPOJIEe U OOIIeCcTBE.

IJIAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATHI OCBOEHHUS IPUMEPHOM PABOYEM ITPOI'PAMMBI
KYPCA (I10 TOJAM OBYYEHMUA)

IIpeameTHbIe pe3ybTaThl OCBOCHHs Kypca «BeposTHOCTh M cTaTHCTHKa» B 7—9 Kiaccax
XapaKTePU3YIOTCs CICIAYIOIMIUMHU YMCHUSIMU.
7 xaace

— YHuraTth I/IH(bOpMaHI/I}O, npeaACTaBJICHHYIO B Ta6J'II/II_IaX, Ha AuarpamMmax; npeacTaBjasiTb JaHHbIC
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B BHJE TaOJUI, CTPOUTH AUarpamMmbl (CTOJOMKOBBIE (cTOJIOUATBIE) M KPYr'oBBIC) IO MacCHBaM
3HA4YEHUMN.

— OmnwuceiBaTh M HHTEPIPETUPOBATH pCEaJbHBIC YHCJIOBBIC JaHHBIC, IPEACTABICHHBIC B
Tabnuitax, Ha AUarpamMMax, rpaukax.

—  Hcmonp30BaTh TSI OMHUCAHUS JAHHBIX CTATUCTHUECKHE XapaKTEPUCTUKU: CPEIHEE
apu(pmMeTndeckoe, MeaHa, HaunOoJbIIee 1 HAaMMEHbIIIEe 3HAYCHUs, pa3Max.

— HNwmeTh mipencTaBieHne O CIydYaliHON H3MEHYHUBOCTH HA IpUMeEpax IeH, GPU3HISCKUX
BEJIMYMH, aHTPOIIOMETPHIECKUX TaHHBIX; UMETh MPEACTABICHUE O CTAaTHUCTHIECKOM
YCTOUYHUBOCTH.

8 kiace

—  3Brnekarb 1 npeoOpa3oBbIBaTh NHOPMALIMIO, IPEICTABICHHYIO B BUJIE TAaOJIHLI, JUarpamMM,
rpadmKOB; NIPEACTABJISITh TaHHBIC B BUAE TAOJIHL, AUarpamMMm, rpad MiKoB.

—  OnuceiBaTh JAaHHBIC C IMTOMOIIBIK CTATUCTHYCCKHUX ITOKAa3aTeJICH: CPEIHUX 3HAYCHUN U Mep
pacceuBaHus (pa3Max, JUCIIEPCHUSI U CTAaHAAPTHOE OTKIOHECHHE).

—  HaxoauTh 94acTOTHI YHCJIOBBIX 3HAYCHUM M 4aCTOTHI COOBITHN, B TOM YHCJIC MO Pe3yJibTaTaM
U3MCPCHUUN U HAOJIIOICHUIMA.

i HaXOI[I/ITI) BCPOATHOCTHU cnyqaﬁmﬂx COOBITUIT B onbITax, 3Hast BEPOATHOCTHU DJICMCHTAPHBIX
CO6I)ITPII71, B TOM YHCJIC B OIIbITax C paBHOBO3MOXHBIMHU DJICMCHTAapPHBIMHU COOBITHSIMH.

—  Ucnonb3oBath rpaduyecKkre MOJEIH: JCPEBO CIYYalHOTO0 HKCHEPUMEHTAa, JauarpaMMbl
DOinepa, yuciaoBas npsimas.

i OHepI/IpOBaTB NOHATUAMMU: MHOXKXECTBO, IIOAMHOXCCTBO; BbBINOJIHATE OINCpallkuu Hal
MHOXCCTBaMMU: 06'I)eJ:[I/IHeHI/Ie, IepeCceUCHUEC, NOIOJIHECHUEC, TNECPCUUCIIATH D3JICMEHTBI MHOXXCECTB,
IIPpUMCHATH CBOMCTBa MHOYKECTB.

— Hcnionp30BaTh rpaduuecKoe MpeaCcTaBICHHE MHOYXKCECTB U CBSI3CH MEXKY HUMH JIJIsI OLUCAHUS
MIPOLIECCOB M SIBJICHUI, B TOM 4YHCJIE MPU PEUICHHH 3aaad M3 JAPYrUX YYEOHBIX IPEIMETOB U
KYpPCOB.

9 kaace

—  MH3Bnekath u npeoOpa3oBbIBaTh MH(POPMAIIHIO, MPEJCTABICHHYIO B PAa3JIMYHBIX UCTOYHHUKAX
B BHUJIe TaOIHUIL, TUarpamMm, rpap ukoB; MPEACTABIISITh JaHHBIC B BUAC TAOJIUII, JHAarpamMm, TrpadUKOB.

—  Pemrate 3agaum opraHu3OBaHHBIM HepebOpPOM BapHMAaHTOB, a TaKXE C HCIIOJIb30BAaHHUEM
KOMOMHATOPHBIX IIPABUJI U METOJIOB.

— Hcnonp30BaTh onmcaTeIbHEIC XApaKTCPpUCTUKHN I MACCHUBOB YHCJIOBBIX AaHHbIX, B TOM
YUCJIC CPCAHUEC 3HAUCHUSA U MCPbI paCCCUBaAHUA.

—  HaxoauTte 4acTOTHI 3HAYCHHUUW W YaCTOTHI COOBITHSI, B TOM YHCIIC IOJIB3YSICh pPe3yIbTaTaMH
NpOBENEHHBIX U3MEPEHUIN U HAOIIOICHUN.

—  HaxoanuTph BEeposITHOCTH CIIydaWHBIX COOBITHI B M3yUYEHHBIX ONBITaX, B TOM YHCJI€ B ONBITaX
C PAaBHOBO3MOXXHBIMHU SJIEMEHTAPHBIMH COOBITHSMM, B CEPHAX HCHBITAHWI O MEPBOTO ycmexa, B
cepusix ucnblTaHuii bepHyiiu.

— NmeTs nipesicTaBiieHUE O CIyYalHOW BEJIMYWHE U O PACIPEJICI€HUH BEPOSITHOCTEH.

— HNmetsb npeaAcCTaBJICHHUE O 3aKOHC OOJIBIIINX YHCET KaK O MIPpOsABJIICHUU 3aKOHOMCEPHOCTU B
CHy‘laﬁHOﬁ HU3MCHYHUBOCTH U O POJIN 3aKOHA OOJILIIINUX YHCET B npupoac u 06H_IeCTBe.
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TEMATUYECKOE IINIAHMPOBAHME VUEBHOI'O KYPCA(IIO I'OJAM OBYUYEHUMA)

7 xiacc (He menee 34 4

[MpakTuueckas pabdora «CiyydaiiHas
HU3MCHYMNUBOCTB»»

OcBanBaTh rpaduaecKre MpeaCTaBICHNs PA3HBIX BHUOB CIydaifHOM
U3MEHYHNBOCTH, B TOM YHCJIE C TOMOIIBIO MHU(PPOBBIX PECYPCOB, B XO€
IIPaKTUYECKOU padoThI

Ha3zBanue BJICKTPOHH])IE
paszena (TeMbl) OcHoBHOe cojep:kaHue XapakTepuCTHKA eSTeJILHOCTH 00y4aloluXcs (uu¢posbIe)
(4HCI0 YacoB) o0pa3oBaTe/bHbIE

eCypchl

IIpeacraBiaenuenannbix| I[lpencraBnenue JAHHBIX B OcBauBaTh cHOCOObI MPEACTABICHUS CTATUCTUYECKUX JAHHBIX U YHCIOBBIX Poccuiickas
(7 v) TabIuLax. IIpakTuueckue MAacCHBOB C IOMOIIBIO TAaOJHII U JHarpaMM C HCHOJIB30BAaHHEM aKTyaJIbHBIX U 2JIeKTPOHHAS

BBIUMCIICHUS o TaOJIMIHBIM B@XXHBIX JAaHHBIX (AeMorpaduyuecKkue MaHHbIE, MPOU3BOACTBO IIPOMBIIIICHHON H IIKO0JIAa

JaHHBIM. H3Bneuenue "u CEJIbCKOXO035HICTBEHHOM MPOTYKIIUH, OOIIIECTBEHHBIC U IIPUPOJTHEIC SIBJICHUS ).

UHTEpHOpeTanus TaOJIMYHBIX HN3yuyates MeToabl paboOTHl C TAOIWYHBIMH U TpaUIESCKHUMH IIPEICTABICHUSIMUA

naHHBIX. [IpakTudeckast padora JAHHBIX C TOMOIIBIOIH(POBBIX PECYPCOB B X0A€ MPAKTUIECKUX PadOT

«Ta0muLpDy.

I'paduaeckoe peICTaBICHUE

JTAaHHBIX B BUJIE KPYTOBBIX,

CTOJIOUKOBBIX (cTonbyaTHIX)

nuarpamMM. YTeHHe U TOCTpOCHUE

auarpamMmm. ITpumepsl

neMorpaguIecKux auarpamMm.

ITpakTrueckas pabora

«JlnarpaMmMbD»
OnucarenbHas Yucnoseie Habopsl. CpenHee OcBauBaTh TOHSITHSI: YHCIOBOH HabOp, Mepa LEHTpaJbHOW TEeHICHUMH (Mepa Poccuiickas
CTATHCTHKA apudmMeTnIecKoe. IEeHTpa), B TOM YHCIIe cpeaHee apuPMeTHIecKoe, MequanHa. 3JIeKTPOHHAS
8w Mennana 9uCIIOBOTO Hadopa. OnuceIBaTh CTaTUCTHYCSCKHE JAaHHBIE C MOMOIILIOCPEIHEro apupMETHISCKOro U HIKO0JIA

YcToHUUMBOCTE MEqUAaHBI. MenuaHsl. PemaTts 3agauu.

TIpakTnueckast padora «Cpennue H3yuyaTh cBoiicTBa cCpegHHUX, B TOM YHCIIE C IOMOMIBIO MU(MPOBBIX PECYpPCOB, B

3HAYCHUS. X0Jie IPaKTHIECKUXPadoT.

HanGonbmiee 1 HauMeHbIIee OcBauBaTh MOHSITHS. HANOOJbIIIEE W HAaUMEHbBIIIEe 3HAYCHHSI YHCIOBOTO MacCHUBa,

3HA4YSHHsI YUCIOBOrO Habopa. pasmax.

Pazmax PemaTe 3apa4m Ha BEIOOp criocoba OMMCAHMS TAHHBIX B COOTBETCTBHU C MIPHUPOAOH

JTAHHBIX U [EISIMU HMCCIIeJOBAHMUS

Cayuaiinas Crny4yaliHasi UISMEHYHUBOCTb OcBauBaTh NOHATHSA: YaCTOTA 3HAYCHUM B MACCUBEJAHHBIX, I'PYNINUPOBKA JAaHHBIX, Poccniickast
H3MEHYHBOCTH (npumeps!). HacTtoTta 3HaYeHUH B rucTorpamma. 3JIE€KTPOHHAsK
(6 u) MaccHUBelaHHbIX. [ pynnupoBka. CTpouTh 1 aHAJU3HPOBATH TUCTOTPAMMBI, MOAOUPATH ITOIXOISAIINI mIar HIKoJa

I'mcrorpammer. TPYHITHIPOBKHU.
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BBenenue B Teopuio

I'pad, BepmmHa, pebpo.

OcBauBaTh NOHATHSL: Tpad, BepuinHa rpada, pedbpo rpada, creneHp

Poccuiickas

rpa¢gos IIpencraBienue 3a1auu ¢ ITOMOILBIO (BaJICHTHOCTH BEPIIUHBI), LIENTbH LTUKJL. JIEKTPOHHAsI
(4 9) rpada.CreneHb (BAJICHTHOCTB) OcBauBaTh NOHSTHSA: ITyTh B rpade, >iiIepoB myTh,00x01 rpada, mIKoJIa

BepmuHEL Yucio pédep n OpPHUEHTUPOBAHHBIN rpad.

CyMMapHasl CTelleHb BepIuH. [{ens Pemarhs 3agaum Ha MOMCK CYMMBI CTEIICHEH BepIInH rpada, Ha HOUCK 00Xoaa

u uuki. [TyTs B rpade. rpada, Ha TOUCKITyTel B OPHEHTHPOBAHHBIX Ipadax.

IlpencraBieHue o CBA3HOCTH rpada. OcBauBaTh CMOCOOBI IIPEICTABICHNUS 3a7a4 U3 Kypca alreopsl, FeOMeTpUH, TSOPHHI

OO6xox rpada (3HIepoBITyTh). BEpOsITHOCTEMN, IPYruX NPEAMETOB C IOMOUIbIO ITpadoB (KapThl,

IIpencraBiaenue 06

OPHEHTUPOBAHHBIX Tpadax
BepositHocTh M yactoTa)] Cily4dailHBIM OIBIT M Cly4yalHOE OcBauBaTh NOHATHUSA. CIyYalHBIA OMBIT U CIIydailHOE COOBITHE, MaJIOBEPOSTHOE U Poccuiickas
c1y4aiiHOro coobITHS coOrITHEe. BeposiTHOCTE M "acToTa MPaKTHYECKH TOCTOBEPHOE COOBITHE. 3JICKTPpOHHAs!
(4 v coObITHsI. POJIb MalOBEpOSITHBIX U HN3yuyaTh 3HAYNMOCTHP MAJIOBEPOSTHBIX COOBITHMH B IIPUpPOJIe W OOIIecTBE Ha mIKoJia

OPaKTHYECKU IOCTOBEPHBIX BaXKHBIX IIpuUMepax (aBapuH, HECYACTHBIC CIIy4yad, 3aliuTa MNepCOHAIBHOM

COOBITHI B IIPUPOJC U B OOIIIECTBE. uHpOpMaITHH, TIepeaavya JaHHBIX ).

Monera u wurpagpHasi KOCTH B HN3y4yaTh posib KJIACCHYECKUX BEPOSITHOCTHBIX MOJIeeH (MOHETa, UTpabHasi KOCTB)

TEOPHUH BEPOSITHOCTEM. B TEOPUHU BEPOATHOCTEH.

TlpakTtuueckass pabora «Yacrora HabaionaTs M M3y4YaTh 4acTOTY COOBITHII B IPOCTHIX SKCHEPUMEHTaX, B TOM YHCJIIe

BBINAJIEHUS OPJIax» C TOMOIIBIO TU(PPOBBIX PECYPCOB, B XOA€ MPAKTHIECKON pabOThI
O6o0uenne, kouTpoab | IlpencraBienue JTaHHBIX. IToBTOPSATEH N3y4YEHHOE U BHICTPANMBATh CUCTEMY 3HAHUM. Poccuiickas
(5 ) OmmcarespHas CTAaTUCTHKA. PemaTh 3aaum Ha NpejCTaBICHUE U ONMMCAHUE JIAHHBIX C MOMOIIBIO U3YUYSHHBIX IJIEKTPOHHAs

HIK0JIa

BeposiTHOCThCITy4aliHOTO COOBITHS

XapakTepucTuk. OOCyKIaTh NPUMEPbI CIyYalHBIX COOBITHH, MaJIOBEPOSTHBIX H
MPaKTUYECKH JIOCTOBEPHBIX CIyYalHBIX COOBITHI, UX POJIM B MPHUPOJAE U >KU3HU
yenoBeKka

8 kmacc (He meHee 34 u)

Ha3Banmue
pa3neia (TeMbl)
(4HCSI0 YacoB)

OcHoBHOe coaepkanue

XapaKTepHchca JACATECJIBbHOCTH oﬁyqammnxcn

Ji1eKTpoHHbIe (LU (pPOBHIE)
00pa3oBaTebHbIE pecypehl
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IloBTOpenne Kypca7 Ilpencrasnenue JIaHHBIX. IloBTOPATHL U3YyUYECHHOE U BBICTPAMBATL CUCTEMY 3HAHUI. Poccuniickan
KJjacca OmnucartenbHas CTaTUCTHKA. PemaTb 3aga4M Ha NPEICTABICHUE U ONHUCAHUE JAHHBIX C IOMOIIBIO U3YyUYECHHBIX JICKTPOHHAS
(4 v) CiyualiHast u”3MeH4YuBOCTh. CpenHue XapakTepucTuk. PemiaTrs 3aga4M Ha IPEACTABICHME I'PDYNIIMPOBAaHHBIX TaHHBIX M HIKO0JIAa

4HCIIOBOTOHAbOpA. OINMCAHUE CIyYaMHOU U3MEHYUBOCTH.

Crnyuaiinble coObITUs. BepostTHOCTH PemiaTte 3agaum Ha oOmIpeAelieHHE YacTOTHI CIy4dalHBIX COOBITHI, OOCYyKJAEHHE

u gyactoThl. Kitaccuueckue monenu MPUMEPOB CIIydalHBIX COOBITHH, MaJIOBEPOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX

TEOPUU BEPOATHOCTEH: MOHETa U CIIyd9alHBIX COOBITHI, MX POJIA B IIPUPOJICH KU3HU YeJIOBEKa

urpajbHasi KOCTh
OnucarenbHas OTtkJoHeHus. Jlucriepcust 4ucioBOTO OcBauBaTh MOHSITHSI: JUCIEPCHSI U CTAaHJAPTHOE OTKIIOHEHHE, UCIIOJIB30BaTh 3THU Poccuiickas
CTATHCTHKA. Habopa. CTaHmapTHOE OTKIOHEHHE XapaKTEPpUCTUKUJISI OIIUCAaHUS PACCEUBAaHUs JaHHBIX. JIEKTPOHHAs
PaccenBanue quciIoBoro  Habopa. Jlmarpammel BpiABUraTh rumoTe3bl 00 OTCYTCTBUM WM HAJWYWH CBSI3W MO JAWarpaMMmaMm IIKO0JIAa
AaHHBIX paccernBaHus paccernBaHusl.
(4 v) CTpouTh JUarpaMMbl PAacCEUBAHUA IO HUMEIOIIUMCS JaHHBIM, B TOM YHCIE C

TMOMOIIBIO KOMITBIOTEpPaA

Mmuo:xecTBa MHoxkecTBO, MOJIMHOYECTBO. OcBauBaTh NOHATHSI: MHOXXECTBO, DJIEMEHT MHOXXECTBA, IMOAMHOXKECTBO. Poccuiickas
(4 w) Omepaniuu  HaJg  MHOXECTBAMU: BbINOJIHATL onepanuyu HaJa MHOXKECTBAaMH: OOBEIWHEHHE, IepecetuecHNe, 3JIEKTPOHHASI IIKO.JIa

oObeauHEeHuE, repecevueHue, JIOTIOJTHEHHE.

JIOTIOJTHEHUE. Hcnoab3oBaTh CBOMCTBA: IEPEMECTUTEIILHOE, COUETATEILHOE, PACIIPEACIUTEIBHOE,

Croit o BKIIOUeHMs. McenoJib30BaTh rpaduueckoe MpeIcTaBIeHNe MHOXKECTB TIPHU

BOlcTBa orepanuii Ham o
. ONMCAaHUU peaJIbHBIX IPOLECCOB U SABJICHUN, NPU PELICHUM 3aJad U3 APYyrux
MHOXKECTBAMHU: TIE€PEMECTUTEIBHOE,
YUEeOHBIXIIPEIMETOB U KypPCOB

codeTraTenbHoe,

pacnpeneuTeabHOe, BKIIFOUCHHS.

I'paduueckoe npeacTaBICHUE

MHOYXECTB
BepositHocTh DeMeHTapHbIe COOBITHS. OcBauBaTh NOHATHSI. DJJIEMEHTapHOe coObITHE, CiydallHOe COOBITHE Kak Poccuiickas
cay4yaifHOro CryuaifHbre cOOBITHSL. COBOKYITHOCTH OJIarOTIPHUSITCTBYIOIINX 3JIEMEHTAPHBIX COOBITHH, paBHOBO3MOYKHBIES 3JIEKTPOHHAas IIK0Ja
coOBITHS BraronpustcrByromue 3JIEMEHTapHBIE COOBITHS.
(6 ) 3JIEMEHTapHbIE COOBITHS. Pemiath 3aJa4yM Ha BBIYKWCIICHHE BEPOSITHOCTEH COOBITHH MO BEPOSITHOCTAM

BepositHoctn  coObITHii. ONBITEI C
PaBHOBO3MOKHBIMH
3JIEMEHTapHBIMHU
Ciy4aitHblii BBIOOD.
IIpakTtrueckast pabora «ONBITEI C
pPaBHOBO3MOYXHBIMH
3JIEMEHTAPHBIMU COOBITHUSIMH

COOBITUAMMU.

3JIEMEHTAPHBIX COOBITHN CITy4aifHOTO OIThITA.
Pemrare 3amaum  Ha BBIYHUCIEHHUE BEPOSITHOCTEU
PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITUSIMH,
KOMIIbIOTEpA.

IpoBOANTH M W3yYATh ONBITHI C PABHOBO3MOXKHBIMH 2JIEMEHTAPHBIMHU COOBITHUSIMHU
(Cc WCIIONIB30BaHHEM MOHET, WIPAIBHBIX KOCTEH, JpYyrux MOJeNIel) B XOoJe
IIPaKTUYECKONU paboThl

COOBITMM B ompITax ¢
B TOM 4YHCJIE C IOMOIILIO
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Bsenenue B Teopuio Hepeso. CaoiicTBa Jepesa: OcBanBaTh NOHATHS: JAcpeBO Kak rpad Oe3 1uKia, BUCsAYas BeplIMHA (JINCT), BETBb Poccuniickan
rpagoB €IMHCTBEHHOCThH Iy TH, nepesa, My Th BAEpEBe, TUaMETp JepeBa. 3JIEKTPOHHAS IIK0Ja
(4 v) CyIIECTBOBAHUE BUCSUEI BEPIIUHBI, HN3yuaTs cBoiicTBa JepeBa: CyIIECTBOBAHHE BHCSYEH BEPIIWHBI, €IUHCTBEHHOCTH
CBA3b MEXIYy YHCIOM BEPIIUH U MyTH MEXAYy ABYMs BEPIINHAMU, CBA3b MEXY YHCIOM BEPIINH U YHUCIOM pEOeEp.
qucioM péoep.IIpaBmio ymMmHOXKEHUSI PemaTh 3aja4M Ha MIOUCK M MEPEUYHCICHUE IMyTEHB OepeBe, ONpeAesieHHe 4YHucia
BepmmH win pédep B aepeBe, 00X0Jx OWHApHOTO JepeBa, B TOM YHCIE C
MPUMEHEHUEM TTpaBUJIa YMHOXKECHUS
Cayuaiinblie IIpoTuBonomnoxxHoe COOBITHE. OcBauBaTh NOHSATHUS: B3aMMHO MPOTHUBOIIOJIOXKHBIE COOBITHS, ONEpaluu Haxg Poccuiickast
COOBITHS Huarpamma Diinepa. O6beauHeHUE cOOBITHAMH, OOBECIMHEHHE U IIepeceueHue COOBITHH, auarpamma Diiepa 3JIEKTPOHHAS IIKOJIA
(8 v) Hu nepeceyeHue COOBITH. (Ditnepa—BeHHa), COBMECTHBIC U HECOBMECTHBICCOOBITHS.
HecoBmectHble coObiThst. @opmyira HN3yuaTs TeopeMbl O BEpOSITHOCTH OOBETMHEHUS IBYX COOBITHH ((hOPMYIIBI CIIOMKSHUS
cioxkeHus1 BeposiTHocTel. I[IpaBuio BEPOSITHOCTEI).
YMHOKEHUS BEPOSITHOCTEHA. PemaTh 3aga4ym, B TOM 4YHCI€ TEKCTOBBIC 33JaYM Ha OINpEAeSICHHE BEPOATHOCTEH
YcnoBHas BEPOSITHOCTb. 00BEAMHEHHS] U MEPECCUCHUsI COOBITHI C ITOMOIIBIO YHCIOBOM IPSIMOH, THAarpaMMm
HeszaBucumsie COOBITHSI. Diinepa, GOPMYIIBI CIOKEHHUSI BEPOSITHOCTEH.
IIpencraBnenue CITy4aiHOTO OcBauBaTh NOHSITUSA: TIPABUIIO YMHOXKEHHSI BEPOSITHOCTEH, yCIIOBHASI BEPOSITHOCTD,
SKCHEpUMEHTa B BUJE JiepeBa HE3aBUCHMBIC COOBITHSI ASPEBO CIIy4alHOTO ONBITA.
HN3yuaTs cBoiicTBa (onpeneneHus) HE3aBUCUMBIX COOBITHH.
PemaTe 3a1a4un Ha omnpeesIeHUE U UCIIOIH30BaHNE HE3aBUCHUMBIX COOBITHIA.
Pemiate 3agaum Ha TOMCK BEpPOSITHOCTEH, B TOM YHCJIE YCIOBHBIX, C
HCIIOJIb30BAHUEM JIEPEBA CIIyJaWHOTO OMbBITA
O0o001eHne, IIpencraBienne JTaHHBIX. IloBTOPATHL U3YyYCHHOE U BBICTPAMBATBL CHCTEMY Poccuiickasi
KOHTPOJIb OmmmcarenpHasi cTaTUCTUKA. [padbl. 3HAHUH. 3IeKTPOHHAS IIKOJIA
(4 v) BepositTHOCTE cityqaiiHOTO COOBITHSI. PemaTh 3a1aum Ha NpeJCTaBJICHUE U ONMCAHHUE JIAHHBIX C ITOMOIIBIO M3YYEHHBIX

DneMeHThl KOMOMHATOPHUKH

XapakTepucTuk. PemiaTes 3aga4ym ¢ mpuMeHeHHEeM rpados.

Pemath 3ajaud  Ha HaXO0XK/JEHHUE BEPOSITHOCTH CIy4YalHOTO
BEPOSITHOCTSIM ~ DJIECMEHTAPHBIX  COOBITHNW, B TOM 4YHCIE B
PaBHOBO3MOXHBIMH 3JI€MEHTAPHBIMU COOBITHSIMH.

Pemiate, 3aJauyM Ha HaAXOXXICHHE BEPOSITHOCTCH OOBEAWHCHUS U IEPECCUYCHHUS
COOBITHI, B TOM YHCJIC HE3aBHUCHUMBIX, C HCIOJIb30BAaHUEM T'padUUCCKUX
Ope/CTaBJIeHUN U AepeBa CIy4allHOro OmbITa.

Pematp 3agaum Ha mepedyrciIeHHE KOMOWHANWii (4ucia TEepecTaHOBOK, YHCIIa
COYECTaHHUI), Ha HAXOXICHHE BEPOATHOCTEH COOBITHI C MPUMEHCHHUEM
KOMOWHATOPHUKH, B TOM YHCJIC C UCIOJIb30BaHUEM TpeyrojibHuKa Ilackass

COOBITHS IO
ompITaX C

9 knacc (e menee 34

1)

Ha3Banmne
pasaena (TeMbl)
(4Hnc0 YacoB)

OcHoBHOE coaepkanue

Xapalc'repncnma ACATECJIBbHOCTH oﬁyqammnxcn

Dy1eKTpoHHbIE (LHPPOBBIE)
0Gpa3oBaTebHbIE pecypchbl
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TloBTOpenue Kypca8 Ilpencrasnenue JIaHHBIX. IloBTOPATHL U3YyYEHHOE U BBICTPAMBATBL CHCTEMY Poccuniickan
KJIacca OmnucartenbHas CTaTUCTHKA. 3HAHUH. 3JIEKTPOHHAS IIK0Ja
(4 ) Omnepannu HaT COOBITHSIMH. PemaTts 3aga4u Ha nIpeCTaBIICHUE U OITMCAHNE JTaHHBIX.
HesaBucumocTts coObITHH PemiaTth 3agaum Ha HaXOXXJEHHE BEPOSITHOCTEH OOBEAMHEHUS U IIepeceueHUs
COOBITHM, B TOM YHCJIE HE3aBHCHUMBIX, C MCIIOJIb30BaHUEM TIpadHUUIECKUX
MpeCTaBICHUH U JepeBa CIIydaifHOro OmbITa.
PemaTths 3amaum Ha nepedHciIeHHe KOMOWHAIMi (YHCiIa IIepecTaHOBOK, YHCIA
COYCTaHUM), Ha HAXOXICHHE BEPOSATHOCTEH COOBITUHL C TNPUMEHEHUEM
KOMOMHATOPHUKH, B TOM YHCJIE C HCIIOJIb30BaHUEM TpeyroiabHuka Ilackams
DJIeMeHTbI Kom6unaropnoe TIPaBUIIO OcBauBaTh NMOHSTHUS. KOMOMHATOPHOE NPABHIIO YMHOXXEHHSI, YIIOPSIOYCHHAsI Poccuiickas
KOMOHMHATOPHUKH YMHOYKCHHUSI. TlepecTaHoBKH. napa, Tpoiika 0OBEKTOB, ITEPECTAHOBKA, (pakTOpHall 4HCIa, COYETaHHUE, JHCIIO 3JIEKTPOHHAS
(4 v) daktopuan. CoyeTaHHsI W YHUCIO coyeraHui, TpeyroabHuk [lackass. IIKOJIAa
coueranuii. Tpeyrompuuk I[lackass. PemiaTte 3agaumM Ha IepevynCIIEHHE YMHOPSAOUYEHHBIX I1ap, TPOEK, IEePEUHCICHHE
IIpakTryeckas padorta NEepECTaHOBOK U COYECTAHUI 3JIEMEHTOB PA3JIMYHBIX MHOKECTB.
«BbIUHMCIICHHE  BEPOSATHOCTEH  C Pemates 3agaum Ha NOpUMEHEHHE 4YHCIIa COYETAaHUH B anreOpe (CokparmiéHHoe
HCMOJIb30BAaHUEM KOMOWHATOPHBIX yMHO@eHue, 0uHOM HproToHA).
(GYHKIUH 2JIEKTPOHHBIX TAOIHUID PemaTh, npuMeHsisi KOMOMHATOPHUKY, 3aJa4l Ha BBIYHUCIICHHE BEPOSITHOCTEH, B
TOM YHCJIE€ C TTOMOIIBIO JIEKTPOHHBIX TAOJIHI] B XO/[€ NPAKTHIECKONPaOOTEI
T'eomeTpuyeckas I'eomerpuueckas BEpPOSITHOCTb. OcBauBaTh NOHSAITHE TEOMETPUUECKON BeposiTHOCTU. PelnaTh 3agaun Ha HaX0XJICHUE Poccuiickas
BEPOATHOCTH CrnygaliHBI BBIOOpP TOYKH H3 BEPOSITHOCTEH B OMBITaX, MPEJICTAaBUMBIX KaK BBIOOP TOYEK M3 MHOTOYTOJIbHUKA, 3JIeKTPOHHAs
(4 a) ¢urypsl Ha IIIOCKOCTH, U3 OTPE3Ka, KpyTa, OTpe3Ka WM IyT'd OKPY>KHOCTH, YHUCIOBOTO MPOMEXYTKA IIK0JIa
U3 TyTHOKPYXHOCTH
HcnbiTanns HcnoeiTanne. Ycnex wW Heyaada. OcBauBaTh MOHATHSI. UCIBITAaHUE, SJIEMEHTAPHOE COOBITHE B HCHBITAaHHH (yClex u Poccuiickas
Bepuym (6 Ceprst HCHBITAHHUH 1O TIEPBOTO HeyJa4a), cepus HCIBITAHUN, HACTYyIUICHHE IepBOro ycrmexa (Heyaadw), cepus 3JIEKTPOHHAS
) ycnexa. HMcnbitanuss — bepnyium. ucnpITaHui bepryn. IIKO0JIA

BepositHOCTH COOBITHII B cepuu
HCIBITAaHUN Bbepnymnu.
ITpakTnueckas padorta
«Hcnbrranus bepuymnm»

Pemiath 3aayM Ha HAXOXXICHHE BEPOSTHOCTECH COOBITHH B CEPUU HCIBITAHUN 1O
MEepBOTro ycIiexa, B TOM YHCIIE C IPUMEHEHUEM (POPMYIIBI CyMMBI T€OMETPHIECCKON
MPOTPECCUH.

Pemiath 3ajjaunM Ha HAXOXXJICHUE BEPOSITHOCTEHIIEMEHTAPHBIX COOBITHH B CepUM
ucnbiTaHu bBepHyIUTH, Ha HaXO0XJICHUE BEPOSITHOCTH OIPEICIEHHOrO YHcia
YCIIEXOB B cepuM ucnblTanuii bepunynnu. U3ydyaTs B Xo/1e npakTHuyeckoii padoThl, B
TOM YHCJIE C MOMOIIBIO IH(GPOBBIX PECYpPCOB, CBOMCTBA BEPOSITHOCTH B CEepHUU
ucnblTaHu bepHynnu
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Cayuaiinas Ciyualinas BEIIAYUHA u OcCBOUTHL NOHATHA: ClydailHas BeJIHMYMHA, 3HA4YCHUE CIydalHOM BEJIWYUHBI, Poccuiickas
BeJIMYHHA pacrnpeaciICHUC BQPOQTHOCTef/‘I- pacupeaciacHue BepOHTHOCTeﬁ. 3J1eKTPOHHAsA
(6 w) Maremaruieckoe | ORHMIAHHMC W | Y3yqaTh M 00CYKAATh NPUMEPDI IMCKPETHBIX U HEMPEPBIBHBIX CITyYalHbIX BETUYUH K012
AHCIIEPCHA  CITYyIauHON  BCIMYIHHBL. (pocT, Bec 4eloBEKa, YUCICHHOCTh HACEJICHUs, IPYyTrUe U3MEHYUBbIC BEJIMUHUHBI,
[pumepst MaTeMaTHICCKOro paccMaTrpuBaBIIecsl B KypCE€ CTaTHUCTHKH), MOJEIbHBLIX CIy4YaWHBIX BEJIUYHH,
OXHIAHUSL ~ KaK  TCOPCTHICCKOro CBSI3aHHBIX CO CIyYalHBIMHU ONbITaMU (OpOocaHHE MOHETHI, UTPAIBHOM KOCTH, CO
CPEeIHETO 3HAUYECHUS BEIMINHBI. Clly4aiHbIM BBIGOPOMH T. I1.).
TTonsTe 0 3akoHE OOJBIINX YHCEN. OcBanBaThb NOHATHSA: MaTEeMaTHYECKOE OXKUIAHHE CIIydyaiiHOH BEJIWYMHBI Kak
H3mepenne BEPOATHOCTEH c TEOPETUYECKOEe Cpe/IHEE 3HAau€HHUe, JMCIEpCHUs CllydalHONl BeIWYMHBI KaKaHaJIor
IIOMOIIBIO  4YacToT. IIpuMeHeHue JIUCIIEPCHH YHCIOBOro Habopa.
3aKOHAOOJIBIINX YHUCET Pematp 3amaum Ha BBIUHCICHHE MAaTEMaTHYECKOIO OXHUIAHWUS U JUCIEPCHHU
JVCKPETHOMN ClIydyalHOW BEJIMUMHBI 110 3aJaHHOMY paclpe/IeJIEeHHI0, B TOM YHCJIIe
3aJ1a4, CBSI3aHHBIX CO CTPAXOBAHHEM M JIOTEPESIMH.
3HAKOMHUTBCH C MAaTEMaTHYECKUM OXHIAHUEM M JHUCIEPCHEH HEKOTOPBIX
pacnpeneneHuii, B TOM 4YHCJI€ pacHpeneneHus] CiIydalHON BEJIMYHHBI
«4YHCJIO YCIIEXOB» B cepuHU HclbITaHuii bepaynnu. U3yyare dactory coObITUS B
MOBTOPSIFOIINXCS CIIydalHBIX ONBITaX KaK CIy4ailHyI0 BEJIUYHHY.
3HAKOMHUTBCS ¢ 3aKOHOM OonbpImux yucel (B popme bepHyiuin): mpu 60JIbIIIOM YHCIIe
OIIBITOB HYAaCTOTA COOBITHS OIM3Ka K €ro BEpOATHOCTH.
Pematp 3a1aun Ha U3MEPEHUE BEPOATHOCTEH C IIOMOIIBIO YaCTOT.
OO0cy:kaaTh poOJb 3aKOHAa OOJBIIMX YHCET B OOOCHOBAHWHM YacCTOTHOTO METOAa
U3MEpPEHUSI BEPOSTHOCTEH.
OO0cyskaaTh 3aKOH OOJIBIIMX  4YHCENl KaK IPOSBICHHE CTAaTHCTUYECKOM
YCTOWYHBOCTH B W3MEHUYHMBBIXSIBIICHUSIX, POJIb 3aKOHA OOJBIINX YHCEIN B IPUPOAEH
B JKM3HM 4YeJIOBeKa
O6o0menne, ITpencraBienue JaHHBIX. IMoBTOPSATH M3y4YCHHOE U BBICTPAHNBATH CHCTEMY Poccuiickast
KOHTPOJIb OrnucarenbHast cTaTHUCTHKA. 3HAHHUU. 3JeKTPOHHAasI
(10 ) BepositHocTh CJIy4aifHOTO Pemiarhb 3a1aun Ha NpeACTaBIEHUE U OTIMCAHUE JaHHBIX. IIKOJIA
COOBITHS. DJIeMeHTBI PemiaTe 3a5a4M Ha HaXO0XJIECHHE BEPOSITHOCTEH COOBITHI, B TOM 4YHCJE€ B ONBITaxX C
KOMOWHATOPUKHU. CrnydaiiHple | pPaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHUSMH, BEPOSITHOCTEH OOBEIWHEHHS U

BECJIIMYWHBI U paCIpCacICHUs

MepeceUYeHUsi COOBITHI, BBIUUCIISITH BEPOSITHOCTH B OMBITaX C CEPUSIMU CITydailHBIX
HCHBITAHUHN
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