MHWHHUCTEPCTBO ITPOCBEIIEHUS POCCUICKOMN ®EJIEPAIIUUA
MYHUIHUITAJIBHOE BIO/ZKETHOE OBIIEOBPA30OBATEJIBHOE YUYPEK/IEHUE
«CPEJHSAA OBIMEOBPA3OBATEJIBHASA HIKOJIA Nel12»

I'OPOJA OBHUHCKA

249039, Kanyaccxas obnacmes, 2. Obnunck, yi. Kanyacerkas, 0. 5
men. (484)393-92-64, s1. nouma: sosh 12 obn@adm.kaluga.ru
caum https://sh12obninsk-40.gosuslugi.ru

PACCMOTPEHO COI'JTACOBAHO «YTBEPXIAIO»
Ha 3acemannu IIMO 3amectuTens qupekropa mo YBP Hupexrop MBOY «COII Nel2y
YUUTENEH MaTeEMaTUKU U Turosa .M.
HHPOPMATHKA " " 20 T Ipukaz Ne218-p
PykoBonutens HIMO or 30.08. 2022 r

IIporokos Ne
or" " 20 r

PABOYAS ITPOTPAMMA
110 Y4€OHOMY MPEIMETY
«MATEMATHUKA)

I 5-9 Ki1accoB



mailto:office@school012.ru
https://sh12obninsk-40.gosuslugi.ru/

1. MNOSICHUTEJIBHAS 3AIINCKA.
Pabouas mporpamma mo ydeOHOMy mpenmery «MaremaTuka» jaias 5-9 kmaccoB pa3paboTaHa Ha

OCHOBE:

e dezxepalbHOTO  TOCYAApCTBEHHOTO  00pa3oBaTENbHOTO  CTaHIApTa OCHOBHOTO  OOIMIEro
obpazoBanus (IIpuka3 Munnpocsemenuss Poccuu ot 31.05.2021r. Ne 287, 3apeructpupoBaH
MunuctepctBoM octuiuu Poccuiickoit @epepanun 05.07.2021 v, per. Homep — 64101) (nanee
— @I'0C 000),

e [IpumepHoii mporpammbl BocnuTaHusi (ogoOpeHa pemieHueM ¢eaepaIbHOro y4eOHo-
METOJIMYECKOTr0 OO0BEIUHEHUS MO 00IIeMy oOpa3zoBaHuio, TpoTokoa ot 2 uioHs 2020 r Ne
2/20), ¢ yu€rom pachpenenéHHBIX IO KiaccaM MpOBEpseMbIX TpPeOOBaHUI K pe3ylibTaram
ocBoeHust OCHOBHOH 00pa30BaTeIbHOM MIPOTrPAMMBI OCHOBHOTO 00IIIEro 00pa3oBaHMsL.

¢ [IpumepHOil OCHOBHOW 00pa3oBaTEIbLHON MPOrpaMMOl OCHOBHOTO OO0IIero oopasoBaHus (B
penakiuu mporokosia Ne 1/20 ot 4 despans 2020 v peaepanbHOro y4eOHO-METOIHIECKOTO
00BEIUHEHUS 110 00IIIeMy 00pa30BaHMUIO).

e KoHuenuuu pa3BuTHs MaTreMaTHueckoro oopasoBanus B Poccuiickoit denepanmn.

2. OBIAA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «MATEMATHUKA»

B snoxy uugpoBoii Tpanchopmanuu Beex chep 4eI0BeYECKON J1eATEIbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 03 0a30BOif MaTeMaTHYECKON MOATOTOBKHU. YIKe B IIKOJE
MaTeMaTHKa CIYXHUT ONOPHBIM IPEAMETOM JJIS M3YUYEHUs CMEXKHBIX AMCLUIUIMH, a MOCJE LIKOJIBI
peanbHOM HEeOOXOIMMOCTBIO CTAHOBHTCS HENPEPBIBHOE O0pa30BaHUE, YTO TPeOyeT IMOJHOLEHHON
0a3oBoii 0011€00pa30BaTENbHON MOATOTOBKH, B TOM YMCJIE U MAaTeMaTHUYECKOH. DTO 00YCIOBIEHO
TEM, YTO B HAlIM JHU PAacTET YUCIIO MPOQEecCcHil, CBA3aHHBIX C HENOCPEICTBEHHBIM IPUMEHEHUEM
MaTeMaTHKU: U B cepe SKOHOMHUKH, U B OHM3HECe, U B TEXHOJOTHYECKUX O0JACTAX, U JaXKe B
ryMaHHUTapHbIX cepax. Takum o6pa3zoM, KPyr IIKOJIBHUKOB, Ul KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HAYUMBIM [IPEIMETOM, PACILIUPSIETCS.

[IpakTHyeckass MOJNE3HOCTh MAaTE€MaTUKH OOYCJIOBJIEHAa TEM, 4YTO €€ MpeIMEeTOM SBISIOTCS
(yHIaMEHTalbHble CTPYKTYphl HAIEro MHUpa: IMPOCTPAHCTBEHHbIE (OPMBI U KOJMUYECTBEHHBIE
OTHOIIEHUS OT MPOCTEHIIINX, YCBAUBAEMBIX B HETIOCPEICTBEHHOM OIBITE, IO JOCTATOUYHO CIIOKHBIX,
HEOOXOIUMBIX ISl Pa3BUTHUsI HAyYHBIX M MPHUKIAJHBIX HAEH. be3 KOHKpPETHBIX MaTeMaTHYeCKHX
3HAHUW 3aTPYJHEHO MMOHMMAaHME MPHHIIMIIOB YCTPOMCTBA U MCIOJIb30BAaHUSI COBPEMEHHOIN TEXHUKH,
BOCIPUATHE U MHTEpPHpETaluss pPa3sHOOOpPa3HOM COIUAIbHON, SKOHOMMYECKOH, IOJIUTHYECKON
uHpopmanuu, ManodPPeKTUBHA MOBCEJHEBHAS MPAKTUYECKas AEITeIbHOCTh. Kax10My uenoBeKky B
CBOEH JKM3HM MPUXOJUTCS BBIIOJIHATH PAcYE€Thl U COCTABIATH AITOPUTMBI, HAXOIUTh U MPUMEHSITH
(bopMyIIbl, BIaeTh MPAKTUYECKUMH MpUEMAMU T€OMETPUUYECKUX U3MEPEHHUH U MOCTPOCHUH, YUTATh
uHpOpMaIMIO, TPEACTaBIEHHYI0O B BHJE TaOiuI, AMarpaMM M TpaduKOB, XKUTh B YCJIOBHSIX
HEOIPeIeIEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapakTep CiIydailHbIX COOBITHH.

OnHOBpeMEHHO ¢ pacuiipeHueM chep MpUMEHEHHUs MaTeMaTUKH B COBPEMEHHOM OOIIECTBE BCE
0os1ee BaXHBIM CTAHOBUTCS MaT€MAaTUYECKUN CTUJIb MBIIICHUS, MPOSIBISIOMIUNACS B ONpeeEHHbBIX
YMCTBEHHBIX HaBbIKax. B mporecce u3ydyeHus MaTeMaTUKH B apceHal MNPUEMOB U METO/OB
MBIIIJIEHHS YeJIOBEeKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHAYKLIMS U JeAYyKIHs, 000OIIeHre U
KOHKpETH3allus, aHajJu3 W CUHTe3, KiIacCUUKAIMs W CUCTeMaTH3alus, a0cTparupoBaHHE WU
a"asorust. OObEKThl MAaTEMaTHYECKUX YMO3AKIIOYEHNH, TIPAaBUIa UX KOHCTPYHPOBAHHUS PACKPBHIBAIOT
MEXaHU3M JIOTMYECKMX [OCTPOEHHH, CIOCOOCTBYIOT BBIPaOOTKE yMeHHs (OpMyIHpOBaTh,
00OCHOBBIBATh U JIOKA3bIBATh CYXKJIEHHs, TEM CaMbIM pa3BUBAIOT JIOTHYECKOE MbIlUIeHHE. Beaymas



POJIb TPUHAUICKUT MaTeMaTuKe ¥ B (POPMHUPOBAHUN aJTOPUTMUYECKONH KOMIIOHEHTHI MBIIUICHHUS U
BOCIIUTaHUN YMGHI/II\/JI HeﬁCTBOBaTB o 3aJJaHHBIM AJITOpUTMaM, COBCPLHICHCTBOBATH H3BCCTHBLIC U
KOHCTPYHPOBaTh HOBbIE. B mporiecce pemenns 3a1a4 — OCHOBOM y4eOHOH JEATEIbHOCTH HA YPOKax
MAaTEMAaTUKN — PA3BUBAIOTCA TAKIKC TBOPUCCKAA U MPUKIIaIHAA CTOPOHBI MBIIIJICHU.

OOyuenune MaremMaTuke JaéT BOZMOXKHOCTh PAa3BHBATh y 00YYAIOIIUXCS TOUYHYIO, PALIMOHAIBHYIO U
MHPOPMATUBHYIO pPedb, YMEHHE OTOMpATh HanOOee MOIXOASAIINE S3bIKOBBIC, CHMBOJIMYECKHE, Ipa-
(uueckue cpecTBa sl BRIPAKEHHS CYXKICHUN M HAIJISAJHOTO UX HPE/ICTaBICHUS.

Heo0xoauMbpIM KOMITOHEHTOM OOIIeH KyJIbTyphl B COBPEMEHHOM TOJKOBAaHHMH SIBJISIETCSI oOIiee
3HAKOMCTBO C METOJAaMH MO3HAaHHS ACHCTBUTEIBHOCTH, NMPEJCTABICHHE O NpPEAMETe M METOAaX
MaTE€MaTUuKHU, HUX OTIUYHHA OT MCTOHOB JApYyIruxX CCTCCTBCHHBIX W TI'YMAaHUTApPHBIX HaAYK, 00
0COOEHHOCTAX IMPUMCHCHUA MATCMATHUKKU [JId PCIICHUA HAYYHBIX WM HNPHUKIIAAHBIX 3a1a4. Taxkum
00pa3oM, MaTeMaTHueckoe 00pa30oBaHHE BHOCUT CBOW BKJaJ B (OPMUPOBAHUE OOLIEH KyJIbTYpHI
YeJI0BeKa.

M3yyeHne MaTeMaTHKHU TaKKe CIIOCOOCTBYET ICTETHUECKOMY BOCIIMTAHUIO YEJIOBEKa, TIOHUMAHUIO
KPacoThl M M3SIIECTBA MATEMATHUECKUX PACCYKICHUH, BOCHPHUATHIO TEOMETpUYECKuX (GopmM, ycBoe-
HUIO UIeU CUMMETPHHU.

[TpuopuTeTHBIMU LIETSIMU O0YyYEHHS MaTeMaTuke B 5—9 Kilaccax sSBJISIOTCS:

e (QopmHpoBaHUE IEHTPATBHBIX MAaTEMATUYECKUX MOHATHH (YMCIIO, BEIMYMHA, TCOMETpUYECKas
¢urypa, mnepeMeHHas, BEpOSTHOCTb, (yHKIHUS), O0OECIEeUYnBAIOIIUX MPEEMCTBEHHOCTh U
NEePCIIEeKTUBHOCTh MaTEMaTHIECKOT0 00pa30BaHus 00yYatOIHXCS;

e [mojBeNeHHE OOYYalOUIMXCS Ha JOCTYIHOM JUIi HHX YPOBHE K OCO3HAaHHMIO B3aMMOCBSI3U
MaTeMaTUKd W OKPY’KAIOIIETO MHpa, NMOHWMAaHWE MaTeMaTHKHW KaK 4YacTh oOmed KyJbTYpbl
YeJI0BEUECTBA;

® DPa3BUTUEC WHTEIUICKTYAJIBHBIX M TBOPYECKUX CIIOCOOHOCTEH O0Oydaromuxcsi, MO3HaBaTEIbHON
aKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHWM, KPUTUYHOCTH MBIIUICHUS, MHTEpeca K M3YUYECHHUIO
MaTeMaTHKH;

e (QopmupoBanue (yHKIMOHAIBHOW MaTeMaTHYecKOW TIpPaMOTHOCTH: YMEHHs paclio3HaBaThb
MPOSIBJICHUSI MaTeMaTHUECKUX MOHATUH, 0ObEKTOB U 3aKOHOMEPHOCTEN B PEalIbHBIX >KU3HEHHBIX
CUTyallUsIX M TpPHU H3YYEHUHM JPYIUX Y4eOHBIX IPEIMETOB, IPOSBIEHHUS 3aBUCUMOCTEH WU
3aKOHOMEpHOCTEH, (OpPMYIMPOBATh UX HA S3bIKE MAaTEMAaTUKU M CO3/1aBaTh MaTeMaTH4YeCcKHUe
MOJIENIM, TPHUMEHATh OCBOEHHBI MaTeMaTHYeCKUi ammapaT Uil pelIeHUs] IMPaKTHKO-
OPHUCHTHPOBAHHBIX 3a/la4, MHTCPIPCTUPOBATE 1 OUCHUBATH ITOJTYUYCHHBIC PE3YJILTATHI.

OcCHOBHBIE JTUHUU COJIEpKaHUS Kypca MaTeMaTuKH B 5—9 kmaccax: «Yucna u BBIUHUCIECHUY,
«Anre0Opa» («Anredpanueckre BbIpaXXKEHUS», «YpaBHEHUS U HEpaBEHCTBay), «DyHkuuny», «I'eome-
Tpus» («['eomerpuueckue Qurypbl m ux cBolcTBay, «l3mMepeHne reoMeTpuuecKHX BEIUYUHY),
«BepoatHocTh U cTaTuCTHKa». JlaHHBIE JIMHUKM Pa3BUBAIOTCS MapajljiesbHO, KaKast B COOTBETCTBUU
C COOCTBEHHOHM JIOTMKOW, OJHAKO HE HE3aBUCHUMO OJHA OT JpPYyroi, a B TECHOM KOHTAaKTe W
B3auMonieicTBUM. MX 0O0beAMHAET JIOTWYecKas COCTaBJAIOIIAs, TPAJUIMOHHO NpUCYIIas

MaTeMaTUKe U IPOHU3BIBAIOIIAS BCE MATEMAaTUUYECKHUE KYPChI U COJIEpKATEIbHBIE THHUU.
3. MECTO YYEBHOT' O IPEIMETA «<MATEMATHUKA» B YYUEBHOM I1JTAHE

VYy4eOnsiit mnan MBOY «COILl Ne 12 npenycmaTtpuBaeTr o0s3aTeIbHOE U3YUEHHE MaTEMaTHKU
Ha 3Tare OCHOBHOTO 0011ero obpa3zoBanus B oobeme 1020 u.
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B cootBercTBUU ¢ DenepalibHBIM TOCYAapCTBEHHBIM 00pa30BaTEILHBIM CTaHAAPTOM OCHOBHOTO
obmero oOpa3oBaHUS MaTeMaTHKa SBIISCTCS OO0S3aTENbHBIM MPEAMETOM Ha JAHHOM YPOBHE
o0Opa3oBaHus.

B 5—9 kmaccax yueOHBIM mpeamer «MaTemaTHKa» H3y4daeTcsi B paMKax CICAYIOMUX Yy4eOHBIX
KYpCOB:

B 5—6 kiaccax — Kypca «MartemaTukay,

B 7—9 kiaccax — KypcoB «Anrebdpay, «['eomerpus» u «BeposTHOCTh U CTATUCTUKAY.

CornacHo y4eOHoOro miaHa B 5—6 kiaccax u3ydaercs npeamer «Maremartuka» (5 kiracc — 6 4acoB
B Henento, 6 Kimacc- 6 4acoB B Helenio), B 7—9 kiaccax 6 yd4eOHBIX YacoB B HECNIO B TCUCHUE
Ka)/10T0 rojga ooydenusi, Bcero 1020 yueOHbBIX 4acoB.

4. COAEP)KAHUE YYEBHOI'O IIPEJIMETA

«MATEMATHUKA». 5—6 KJIACCBI

HEJIM U3YYEHUSA YYEBHOI'O KYPCA
[TpuopuTteTHBIMU LIEJIAMU O0YUYEHUS MaTeMaTHKe B 5—6 Kiaccax sBISIOTCS:

® MpOoJODKEHHE (OPMHUPOBAHUS OCHOBHBIX MAaTEMATHYECKUX MOHATUH (YMCIO, BEIMYMHA,
reomerpuueckas  ¢urypa), 00eCHeUMBAIOLIMX  IPEEMCTBEHHOCTb U  IEPCHEKTUBHOCTh
MaTeMaTH4eCKOro oopa3zoBaHus 00yUaroIINUXCs;

® pa3BUTHE MHTEJJIEKTYaJbHbIX M TBOPUYECKUX CHOCOOHOCTEH 0O0ydwaromuxcs, IO3HaBaTEIbHON
aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUI, HHTEpeca K U3yUYEeHUIO MaTEMaTUKH;

® [I0/IBEJICHHE OOYYaIOLIMXCS Ha JOCTYIHOM Ul HHUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTEMaTHKU U OKPY’KaIOLEro MUPa;

e (¢opMupoBaHue (YHKIMOHAIBHOM MaTEeMaTHUYECKONM TIpaMOTHOCTH: YMEHMsI paclo3HaBaTh
MaTeMaTHYeCKUe OOBEKTHl B PEAIbHBIX JKU3HEHHBIX CUTYaIUsX, IPUMEHITh OCBOCHHBIE YMEHMS
JUISL pellieHus] MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, HHTEPIPETUPOBAThH MOJTYyYEHHbIE PE3YIIbTAThl U
OLICHMBATh UX HAa COOTBETCTBUE MPAKTUYECKON CUTYyalUH.

OcCHOBHbIE JIMHUM COJIEpKaHMUA Kypca MaTeMaTWKM B 5—6 kiaccax — apudmerndeckas H
reoOMeTpHUEecKasi, KOTOpble Pa3BUBAIOTCS MapajuleibHO, KaKJask B COOTBETCTBUM C COOCTBEHHOM
JIOTHKOM, MPOUCXOANUT 3HAKOMCTBO C 3JIEMEHTaMH aJareOphl U ONUCATEIbHON CTaTUCTUKH.

N3ydenune apupmMeTHyecKoro mMarepuana HaYMHAETCsl CO CUCTEMATHU3aluu U Pa3BUTHs 3HAHUN O
HaTypaJlbHbIX YHCJIaX, MOJIYYEHHbIX B HAyaJbHOW IIKoje. V3yueHue HaTypaslbHBIX YHCEN MpO-
J0JKaeTcs B 6 Kilacce 3HaKOMCTBOM C HaYaJIbHBIMH MTOHATHSMHU TEOPUU JEIUMOCTH.

Jpyroif KpynHBbIi OJIOK B COJEp)KaHUU apu(dMETUUECKOM JTMHUN — 3TO apodu. Hauano uzydenus
OOBIKHOBEHHBIX M JAECATUYHBIX Ap0oOeil OTHECEHO K 5 Kiaccy. 3HAKOMCTBO € JIECATUYHBIMHU APOOSIMHU
pacIIvpUT BO3MOKHOCTH ISl TOHUMaHUSI 00y4JarolMMUCS TPUKIIaIHOTO IPUMEHEHUsI HOBOW 3amucu
[P HU3Y4YEHUH JPYIMX IPEIMETOB M IPU MPAKTHUUECKOM HCIosb30BaHMM. K 6 Kiaccy OTHECEH
BTOpPOW 3Tam B U3yYeHHM JApOOEH, rie MPOMCXOTUT COBEPILIECHCTBOBAHHUE HABBIKOB CPaBHEHUS U
npeoOpa3oBaHus JApoOei, OCBOCHWE HOBBIX BBIYMCIUTEIBHBIX AITOPUTMOB, OTTAYMBAHUE TEXHHUKH
BBIUUCIICHUH, B TOM YHCII€ 3HAaUEHUH BBIPAXXEHUH, COAEpKAIIMX U OOBIKHOBEHHBIC, U JIECATUYHbIC
NpoOu, yCTAaHOBJIEHUE CBSA3EH MEXIy HUMH, PACCMOTpEHHE NMPUEMOB pellIeHus 3a1ad Ha Apodu. B
Hayaje 6 Kjacca MpoOUCXOIUT 3HAKOMCTBO C MOHSITUEM MPOLIEHTA.

Oco0eHHOCThIO U3YUEHHS MTOJIOKUTENbHBIX U OTPUILIATEIbHBIX YHCEN SBIISETCS TO, UYTO OHU TAKXKE
MOTYT paccMaTpuUBaThbCcs B HECKOJbKO JTanmoB. B 6 kilacce B Hayalle U3Y4YEHHUS TEMbI
«IlonoxxuTenpHble U OTPULIATENBHBIC YHCa». V3yueHne palMoHaIbHbBIX Yicen OyIeT MPOI0JHKEHO B



Kypce anredpsl 7 Kinacca.

[Tpu oO0y4yeHHMH pEIICHUIO TEKCTOBBIX 33aad B 5—6 Kiaccax HCHOJBb3YIOTCA apu(pMETHYECKHUEe
npuémsl pemeHus. TeKcToBbIE 3aauu, penraeMble pu 0TPabOTKe BBIYMCIUTEIBHBIX HABBIKOB B 5—
6 Kiaccax, pacCMaTpUBAIOTCS 3aJaud CIEAYIOLIMX BMJIOB: 3aJaud Ha JIBUKEHUE, HA YacTH, Ha
MOKYIIKA, Ha pPadOTy W TNPOU3BOJUTEIBHOCTb, HAa MPOIEHTHI, HAa OTHOIIEGHUS W MPOIOPLUH.
OOyyarommuecs 3HaKOMSITCS ¢ IPUEMaMH PEIIeHUs 3a/1a4 TepedOpPOM BO3MOXKHBIX BApUAHTOB, y4aTCs
paboTtarh ¢ HHpOpPMALIUEH, TPEACTABICHHOW B (hopMe TAOJIHI] HIIA JTUATPAMM.

B kypce «Maremarukn» 5—6 Ki1accoOB NIpPECTaBIICHA HArJIAIHAs F€OMETPHUsI, HAllpaBJICHHAsl Ha
pa3Butre OOpa3HOrO MBIILICHUS, MPOCTPAHCTBEHHOIO BOOOPAXKEHUS, M300pa3UTENIbHBIX YMEHUM.
DTO Ba)KHBIN 3TAll B U3yUYEHUU T'€OMETPUHU, KOTOPBIA OCYLIECTBIIETCS HA HAIJIAJHO-IPAKTUYECKOM
YPOBHE, OINHMpPAETCsl Ha HArJsAHO-00pa3HOe MbIIUIeHHE oOydarommxcs. bombmas poib OTBOIUTCS
MPAKTUYECKON JIEATENbHOCTH, OIBITY, SKCIIEPUMEHTY, MOAeTpoBannio. O0yyaromuecs: 3HaKOMSITCS
C TEOMETpUYECKMMHU (GUTYypaMH Ha IUIOCKOCTH M B TMPOCTPAHCTBE, C HX MPOCTEHIIUMHU
KOH(UTypalusamMu, ydarcs 1300pakaTh X Ha HEIMHOBAaHHOW M KieT4aToi Oymare, paccCMaTpUBaIOT
UX MpocTellne cBoiicTBa. B mpouecce M3ydeHHs HArJISIAHOW T€OMETPUM 3HAHMS, TOJy4YEHHbIE
o0y4aroluMucs B HauaabHOW HIKOJIE, CHCTEMAaTU3UPYIOTCS U PACIIUPSIFOTCS.

S kaace

Hamypanouvie uucna u Hyno

Harypanbnoe uncno. Pan natypanbnbix umucen. Yucno 0. M300pakeHue HaTypajdbHBIX YHCET
TOYKaMH Ha KOOPJUHATHOM (YMCIIOBOM) MPSAMOIA.

[lo3unmonHas cucremMa cuucieHus. PuMmckas Hymepanusi Kak NMpUMEpP HEMO3ULHOHHONW CHCTEMBI
cuuciieHus. [lecaTuuHas cucremMa CUMCICHUSI.

CpaBHeHHE HaTypaJbHBIX YUCEI, CPABHEHUE HATYPaJIbHBIX uncen ¢ HyJdéM. CriocoObl cpaBHEHHUS.
OkpyriieHne HaTypaJIbHbIX YHCE.

CrnoxeHue HaTypalbHBIX 4YHCEJ; CBONCTBO HYyJS IIPU CJIOXKEHUM. BplunMTaHume Kak JEHCTBHE,
0o0paTHOE CIIO)KEHUIO. YMHOXXEHHE HaTypaJbHBIX YHCENl; CBOWCTBA HYyJIS M EIUHMLBI IpH
yMHOKeHuU. JleneHue kak geicTBue, o0paTHOe YMHOKEHHUI0. KOMIIOHEHTHI 1eHCTBUM, CBSI3b MEXKIY
Humu. IIpoBepka pesynbraTa apupmeruueckoro aeiicrBus. [lepemecturenbHoe M codeTaTesbHOE
CBOMCTBA (3aKOHBI) CIIOKEHUS U YMHOKEHUS, paCIpeIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Wcnonp3oBanne OykB 171 00O3HAU€HHsT HEU3BECTHOTO KOMIIOHEHTAa M 3allCH CBOMCTB
apu(pMeTHYECKUX AEHCTBHIM.

Jlenutenu W KpaTHBIE YHUCIA, pa3jOKEHUWE Ha MHOXWUTenu. IIpocTele M cocTaBHbIE 4YHCIIA.
[Ipu3naku nenumoctu Ha 2, 5, 10, 3, 9. /lenenue c ocraTkom.

CreneHb ¢ HaTypaJbHBIM ITOKA3aTeJIEM. 3alliCh YUCIIAa B BUJE CYMMBI pa3psAHbIX CIaraeMblX.

UucnoBoe BbIpakeHUE. BpryncieHrne 3HAYEHWH YHCIIOBBIX BBIPAXKEHHM; MOPSIOK BBINOJHEHUS
neuctBuid. lMcnonp30BaHWE NpPHU BBIUMCICHUSAX IEPEMECTHTEIIBHOIO M COYETATENIBbHOIO CBOMCTB
(3aKOHOB) CIIOKEHHS U YMHOXKEHUS, paCIpeIeIUTEIHHOIO CBOMCTBA YMHOKEHUSI.

/poou

[IpencraBnenne o Jpodu Kak crocoOe 3amucH YacTd BedW4MHBL. OOBIKHOBEHHBIE ApPOOH.
[IpaBunbHBIE W HempaBuiIbHBIE JpoOu. CMmemnranHas ApoOb; MpeICTaBIC€HHE CMEIIAHHOW JpoOu B
BUJI€ HENpPaBWIBHON JpoOM W BBbIJEIEHHE 1EJI0M YacTH 4YHclIa M3 HENpaBWIBHOW Jpolu.
N300paskenne apobell ToukamMu Ha 4MUCIOBOM mpsiMoii. OcHOBHOE CBOWCTBO Jpobu. CokparieHue
npobeit. [IpuBenenue npodbu Kk HoBOMY 3HamMeHaTento. CpaBHEHHE TPOOEi.

CnoxxeHue u BblUMTaHUE ApoOel. YMHOXKeHue U JeleHue ApoOeid; B3auMHO-OOpaTHBIE JpOoOH.
HaxoxeHne yacTu 1enoro u 1eyioro 1mo ero 4acTu.

Hecstnunas 3amuch aApo6Oeit. [lpencraBnenuwe aecaTHYHOW JpoOM B BHJIE OOBIKHOBEHHOM.



N3o0pakeHne necATHYHBIX Jpo0Oel TOYKaMHW Ha YHUCIOBOM mpsMon. CpaBHEHHE ECATUYHBIX
TIpoOeii.

Apudmernueckue 1eHCTBUS € AECATHUHBIMU Apo0siMu. OKpyTIIeHHE JeCATUYHBIX APOOei.

Pewenue mexcmosuvix 3adau

Pemienue TeKCTOBBIX 3a1a4 apupMeTHYecKHM criocobom. Pemenne morumueckux 3anad. Pemenue
3aja4 1epedopoM BCEX BO3MOMKHBIX BapHaHTOB. VIcIloib30BaHHE NpU PELICHUM 3a4ad TaOlull U
CXEM.

Pemenne 3apmad, conepkalmux 3aBHCHMOCTH, CBS3BIBAIOIME BEJINYMHBL: CKOPOCTb, BpeEMs,
paccTosiHME; 1I€Ha, KOJUYECTBO, CTOMMOCTb. EJMHMIBI H3MepeHus: Mmacchl, 00bEMa, IIEHBI;
paccTosiHus, BpEMEHHU, CKOPOCTH. CBA3b MEXAY €IMHNLAMU U3MEPEHMSI KaK10M BETUUHUHBI.

Pemrenue 0CHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBnenne JaHHBIX B BUJE TAOJIUI], CTOJIOYATHIX AUArPAMM.

Haznaonan ceomempus

Harnsnnele npencraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE30K, JIyd, Yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KpyT. Yrou. IIpsmoii, ocTpslil, Tynoi U pa3BEPHYTHINA yTJIbL.

JUnHa oTpe3ka, METPUYECKHE €IUHULBI JUIMHBL. J[I1MHA JIOMaHOW, EPUMETP MHOIOYIOJIbHMKA.
W3mepenue v NOCTpOEHKE YIJI0B ¢ IOMOLIBIO TPAHCIIOPTUPA.

Harnsguele npencraBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK; IPSMOYIOJbHHUK,
KBaJIpaT; TPEYroJIbHUK, O PABEHCTBE PUTYD.

N3o6pakenue ¢puryp, B ToM 4ncie Ha kierdaroir Oymare. [loctpoenne koHpurypamuii u3 yacrei
MPsIMON, OKPY’KHOCTH Ha HEJIMHOBAHHOM M KieTdyaToil Oymare. Mcnonb3oBaHHe CBOMCTB CTOPOH U
YTJIOB IIPSAMOYIOJIbHUKA, KBAaJpaTa.

[Inomane NpsIMOYTrOJIbBHUKA M MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX U3 IPSIMOYTOJIBHUKOB, B TOM
yucie Guryp, n300pak€HHbIX Ha KiieTyaToi Oymare. EAMHUIIBI H3MEpeHus III0La Iu.

Harnsiiaele mpeacTaBieHuss O MPOCTPAHCTBEHHBIX (UIypax: MPSMOYTOJIbHBIA Mapaisielenurne],
Ky0, MHOTOrpaHHUKH. M300paxkeHne npocTeimmx MHOrorpaHHUKOB. Pa3BépTku ky0a u mapaesne-
nurniena. Co3ianue MOJIeNied MHOTOTPAaHHUKOB (M3 OyMaru, mpoBOJIOKH, TUIACTUIINHA U JIP.).

O0BEM pSIMOYTOJIBHOTO Napasuienenunena, Kyoa. Enunuiel nsmepenus oobEma.

6 xnacc

Hamypanvnsie uucna

Apudmernueckue AelCTBUS ¢ MHOTO3HAYHBIMU HATYPaJbHBIMHU YHUCIaMU. YHCIIOBBIE BBIpAXKEHUS,
MOPSA0K ACUCTBUI, HCIIOIb30BaHNE CKOOOK. VcnoIbp30BaHue PU BBIYUCICHUSAX TEPEMECTUTEIHHOTO
U COYETaTEIbHOIO CBOWMCTB CIIOKEHHS M YMHOXKEHHS, PACIIPENCIUTENBHOIO CBOWCTBA YMHOKEHUS.
OxpyrieHue HaTypalbHbIX YUCEIL.

Jlenutenu W KpaTHBIC YMCIIA; HAMOOJBIIUK OOIIMI NEeTUTENh U HauMEHbIee OO0IIee KpaTHOE.
JlenuMocTb CyMMBI U TIpOU3Be/IeHUS. JleneHne ¢ 0cTaTKoOM.

/poou

OOblkHOBEHHasi JIpoOb, OCHOBHOE CBOMCTBO JpoOM, cokpamieHue apoOeil. CpaBHeHue u
ynopsounBanue apobeii. Pemenue 3a1a4 Ha HAXOXKAEHUE YaCTH OT LIE€J0T0 U LEJOTo IO €ro 4acTu.
JlpoOHoe umcio Kak pe3ynbraT AenaeHus. [Ipeacrapnenue qecITHYHON ApoOH B BUIE OOBIKHOBEHHOM
IpoOu M BO3MOXKHOCTH IPEJCTAaBICHUS OOBIKHOBEHHOH ApoOM B BHJE AECATHYHOM. [lecsTuynble
apoOu M MeTpuyeckas cucreMa Mmep. Apudmernyeckue AECHCTBUS M YMCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECITUYHBIMU JIPOOSMHU.

OtHowenue. Jlenenue B JaHHOM OTHOIIeHHMU. Macmrad, nponopuus. [Ipumenenne npomnopiuii
IIPH pEIIeHUH 3a/1au.

[TonsiTue npoueHTta. Beluncienne nporeHTa OT BEIWYUHBI M BEJIWYMHBI 1O €€ IPOIEHTY.



BeipaxkeHne MpOLEHTOB JECATUYHBIMM ApoOsiMH. PelieHue 3amgad Ha IPOLEHTHL. BrlpakeHue
OTHOIIECHUS BEJTMYMH B IIPOLEHTAX.

Ilonoxcumenvuvie u ompuyamenvHovle YUCIA

[TonoxurenpHple W oTpunarenbHble uyucia. [lenple uynmcna. Monayns 4uciia, reomMeTpudeckas
UHTEepOpeTanus Monayis uyucia. M3o0pakeHue uucen Ha KOOPAMHATHOW mpsiMoi. YwucioBblie
ITPOMEXKYTKH.

CpaBHeHue uucen. ApupmeTuyeckue JeHCTBUA € MOJOXKHUTEIbHBIMH M OTPULATEIbHBIMU
YHCIIaMU.

IIpsiMoyrosibHas cucTeMa KOOpAMHAT Ha MIIOCKOCTH. KoopanHaThl TOUKK Ha IUIOCKOCTH, adcuucca
u opauHara. [loctpoenune Touek u GUryp Ha KOOPAMHATHON TTIOCKOCTH.

bykeennvie svipascenusn

[Ipumenenne OyKB [isl 3alMCH MaTEeMaTHYECKUX BBIPDAKEHMHA W mpeiokeHuil. CBoHCTBa
apu(METHYECKUX JeHCTBUN. ByKBEHHBIC BBIPAKEHHS M YHUCIOBBIC TIOACTAaHOBKH. bByKBEHHBIE
paBEeHCTBA, HAXOXKICHUE HEU3BECTHOIO KoMIoHeHTa. Popmyibl; (GopMylibl mepuMeTpa U IUIOMAAN
IpsIMOYTOJIbHUKA, KBajlpaTa, 00bEMa napajuienenunea u Kyoa.

Pewenue mexcmoswvix 3adau

Pemienue TeKCTOBBIX 33a4 apupMeTHdeckuM criocobom. Pemienue norumueckux 3agad. Pemienue
3a7a4 1epedbopoM BceX BO3ZMOKHBIX BAPHAHTOB.

Pemenne 3anmau, conepkamumx 3aBHCHUMOCTH, CBS3BIBAIOLIMX BEJIMYHMHBI. CKOPOCTb, BpeMs,
paccTosiHue; LieHa, KOJIMYECTBO, CTOMMOCTD; IPOU3BOIUTENBHOCTD, BpeMsl, 00bEM paboThl. EquHUIIbI
U3MEpPEHUs: Macchl, CTOMMOCTH; PAacCTOSHUS, BPEMEHH, CKOpOCTH. CBs3b MEXIy €IUHHUIaMU
U3MEPEHUS KaXI0! BEJIUUNHBI.

Pemenne 3anad, CBA3aHHBIX C OTHOLIEHUEM, IPONOPLUOHAIBHOCTHIO BEJINYMH, IPOLEHTAMY;
pelleHre OCHOBHBIX 3aJja4 Ha JpoOu U MPOLEHTHI.

OneHka ¥ NpUKHAIKA, OKPYTIIEHUE PE3yIbTaTa.

CocraBieHne OyKBEHHBIX BBIPRXKEHUI 110 YCIOBHIO 3a/1a4H.

[IpencraBienue JaHHBIX € MOMOIIBIO Tabmui v auarpamMMm. CroynbGyarble TuarpaMMbl: YTEHHE U
IIOCTpOEHHE. UTeHHE KPYrOBBIX AHATPAMM.

Haznaonan ceomempus

Harnsguele npencraBieHuss o (GUIrypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JIyd, Yrodi,
JIOMaHasl, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT.

B3aumHOe  pacnosnokeHHe  ABYX ~INpSAMBIX HAa  IUIOCKOCTH, MapajUIeNIbHBIE  IPSIMBIE,
NEPIEHIUKYIISIDHBIE TpsMble. 3MepeHne pacCTOSHMN: MEXIY JBYMS TOYKaMHM, OT TOYKH [0
MIPSIMOM; JUIMHA MapIIpyTa Ha KBaJApaTHOW CETKE.

N3mepenne W NOCTpOEHHE YIJIOB C TIOMOLIBIO TPAHCHOPTHpPA. Buasl TpeyroJbHUKOB:
OCTPOYTOJIbHBIN,  MPSMOYTOJBHBIM,  TYNOYrOJbHBIN;  paBHOOEIPEHHbIH,  PAaBHOCTOPOHHUM.
YUeThIpEXYroJbHUK, MPUMEPBI YETBIPEXYTONBHUKOB. [IpAMOYTOIBHUK, KBaJpaT: HCIIOJIb30BAHME
CBOMCTB CTOpOH, YIJOB, AuaroHaieid. M3oOpaxeHne reomMeTpuyeckux (Guryp Ha HEIMHOBAaHHOM
Oymare ¢ WCIOJb30BaHMEM LHMPKYJsS, JMHEHKH, YrojbHHMKA, TpaHcropTupa. IlocTtpoenus Ha
KJIeT4aToi Oymare.

[lepumerp wmHoOroyrompHuka. I[loHsTHe T™UIOMAAM (UTYPHI; €IWHUIBI WU3MEPEHUs IUIOLIAIH.
[Tpubnmxénnoe M3MepeHue miomand Gpuryp, B TOM 4ucie Ha KBajapaTtHou cerke. [Tpubmmxénnoe
MU3MEPEHUE JTMHBI OKPYKHOCTH, IIOIIAIN KpyTa.

CummeTpus: LEeHTpalbHasg, oceBas M 3€pKajbpHas cuMMeTpuu. llocTpoeHume CUMMETPUYHBIX
duryp.

Harnsguele mpencraBieHHs O MPOCTPAaHCTBEHHBIX (urypax: mnapamenenunen, KyO, mpusma,



nupamMuia, KOHyC, IIWIMHIP, map u cepa. M3o0paxxenne npoctpaHcTBeHHBIX (uryp. [Ipumeps pasz-
BEPTOK MHOTOTPAHHHKOB, IMIIMHApPA U KOoHyca. Co3aHue Mojeleil mpoCTpaHCTBEHHBIX (Guryp (U3
Oymaru, MpOBOJIOKH, ITACTUIIMHA H JIP.).

[TonsiTre 06bEMa; eTMHULIBI H3MepeHus 00bEMa. OOBEM MPSIMOYTOIBLHOTO MapaUIeIIeIUIIe A,
KyOa.

YUYEBHBIN KYPC «AJITEBPA». 7—9 KJIACCHI

HEJA U3YYEHUS YYEBHOI'O KYPCA

Anrebpa sBIsSETCS OJHUM M3 ONOPHBIX KypCOB OCHOBHOMW HIKOJIBI: OHA 00ECIIEYMBAET M3yUYCHHE
ApYTUX JUCHMIUIMH, KaK €CTECTBEHHOHAyYHOTO, TaK W TYMaHHTAapHOTO IMKIIOB, €€ OCBOCHHE
HE00XO0IUMO JIJIsl IPOIOIDKEHHST 00pa30BaHMs M B IOBCEAHEBHOM ku3HU. Pa3BuTHe y 00ydaronmxcs
HAYYHBIX TMPEJICTABICHUNA O MPOUCXOXKICHUHM M CYIIHOCTH anreOpanyecKux abCTpakIuid, crocode
OTPAKEHMsI MaTeMaTH4eCKOHl HayKoW SBJIEHHMI M NpPOLECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTHYeCKOr0 MOJIEIUPOBaHMs B HAYYHOM IIO3HAHMM U B IPAKTHKE CHOCOOCTBYET
(OpMHUPOBAHNIO HAYYHOI'O MHPOBO33PEHUS U Ka4eCTB MBILIUICHHs, HEOOXOAUMBIX JUIsl aJalTaluu B
COBpeMEHHOM Lu(ppoBoM obuecTBe. M3yueHue anreOpbl ecTECTBEHHBIM 00pa3oM oOecreyuBaeT
pa3BUTHE yMEHUS HAONIOaTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH
MBIIUIEHHUS,, CHOCOOHOCTH AapryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBUSI W BBIBOPBI,
dopmynupoBath yTBepkAeHuA. OcBoeHHE Kypca anreOpbl 00ecredrnBaeT pa3BUTHE JIOTHUYECKOTO
MBIIUICHUS] OOYYaroIIUXCA: OHHU HCIOJNB3YIOT JCIyKTHBHBIE M WHIYKTHBHBIE PaCCyKICHUS,
000011eHre U KOHKpeTH3aluio, abctparupoBanue u aHanoruto. OOyuenue anreOpe mpeamnosiaraer
3HAYUTENIbHBIM 00BbEM CaMOCTOSATENIBHOM EATENILHOCTH 00YyYaroIuXCcs, MO3TOMY CaMOCTOSTEIbHOE
peleHre 3ajad eCTeCTBEHHbIM O00pa3oM sBISIETCA peanu3alued JesTeIbHOCTHOIO MPUHIMIIA
o0y4eHusl.
B cTpykType nporpaMmsl yueOHOTo Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHUMAIOT
COJIepKATEIbHO-METOJMUECKUE JIMHUK: «YUHnClia U BBIYUCICHHS»; «ANTeOpandecKue BBIPAKEHUS;
«YpaBHEHUS M HEPABEHCTBA»; « DYHKIIUNY.
Conepxxanne JmHUM «Yncaa W BBIYUCIEHHS» CIYXUT OCHOBOM [UIS JNaJTbHEHIIETO H3yUeHHS
MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYYAOUIMXCS JOTHYECKOTO MBIIIICHUsS, (POPMUPOBAHHIO
YMEHHUSl TI0JIb30BaThCsl QITOPUTMAMH, a Takke MNPUOOPETEHUIO TMPaKTHUECKUX HaBBIKOB,
HEOOXOIMMBIX JJIsi TOBCEJHEBHOM XM3HU. Pa3BUTHE MOHATHUS O YUCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C
pallMOHANBHBIMU W HMPPALMOHANBHBIMU  4YUCJIaMH, (OPMHUPOBAHMEM  MpPEJACTaBIEHUN O
JeWCTBUTENILHOM 4YMCie. 3aBeplIeHHE OCBOCHMS YMCIOBOM JMHMM OTHECEHO K CTaplieMy 3BEHY
oO1rero oopa3oBaHusl.

Copepxanue ByX anreOpanyeckux JUHUA — «AnreOpanyeckue BhIpaXEHUS» U «YpaBHEHUS U
HEPaBEHCTBa» CIOCOOCTBYET (OPMUPOBAHHUIO y OOyYaroIIMXCS MaTeMaTH4YecKoro ammapara,
HEOOXOJMMOTO JUISI  PEIIeHHWs 3aJa4 MaTeMaTUKH, CMEXKHBIX TMPEeIMETOB W  MPaKTHUKO-
OPUEHTUPOBAHHBIX 33/7a4. B OCHOBHOW 1IKoie Yy4eOHBI MaTepual TpYHIUPYETCs BOKPYT
palMoHaNbHBIX BBIpAXKEHUH. Anredpa JAEMOHCTPUPYET 3Hau€HHE MAaTeMAaTUKU KakK s3bIKa JJIs 110-
CTPOEHHUSI MaTeMaTHUECKUX MOJIENel, OMMCaHMs MPOLECCOB U SIBICHUHN peanbHOro mupa. B 3amaun
o0yueHus anredpe BXOJAT TaKkKe JalbHeHIee pa3BUTHE aITOPUTMUYECKOTO MBIIIUIEHUS, HEOOX 011~
MOTO, B YaCTHOCTH, JJISI OCBOCHHUS Kypca MH()OPMATHKH, ¥ OBIIQJICHWE HAaBBIKAMH JETYKTHBHBIX
paccyxnennii. [I[peobpazoBaHre CUMBOIBHBIX (DOPM BHOCUT CBOM crieru(pUUECKUil BKJIA]] B PA3BUTHE
BOOOpa)keHus1, CHOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxanrie (QYHKIHOHATHHO-TpaQUUECKOW IWUHUHM HAIEICHO Ha TMOJYYCHHE IITKOJIbHUKAMHU



3HaHUN O (QYHKIMSIX KaK BKHEHIIEW MaTeMaTHYeCKOW MOJENW I OTMHUCAHUS M HMCCICIOBAHUS
pa3HOOOpa3HBIX MPOIECCOB W SIBICHHWNM B Tpupoje U oOmiectBe. M3yueHue 3TOro marepuana
CIOCOOCTBYET Pa3BUTHIO y OOYYArOMIMXCS YMEHHUS HCIOJIb30BaTh Pa3IMYHBIC BBIPA3UTEIILHBIC
Cpel[CTBa SA3bIKAa MAaTCMAaTHUKUM — CJIOBCCHBIC, CHUMBOJIMYCCKUC, rpa(pnqecm/le, BHOCHUT BKJIaJd B
(dbopMHUpOBaHKE TPEACTABICHUH O POJIM MATEMATUKH B Pa3BUTHU IUBHIIN3AIUH U KYJIbTYPHI.

COJAEP)KAHUE YYEBHOI'O KYPCA (IIO 'OAAM OBYYEHUA)

7 kiaacce

Yucna u evtuucnenun

PanuonanbHbIe yncIa

Jlpobu OOBIKHOBEHHBIE WM JECSTHYHBIC, MEPEeX0J]] OT OAHOM (OpPMBI 3alucU JIpoOell K Ipyroi.
[loHsiTHE palLMOHATBHOTO 4YHMCHA, 3alKMCh, CPaBHEHUE, YINOPSAOYMBAHHME PALMOHAIBHBIX YHCE.
Apudmernueckue IeHCTBUS C pallMOHAIBHBIMY YnciIaMu. Perienue 3amau u3 peaabHOU MPaKTUKU HA
9acTH, Ha IPOOH.

Crenenp ¢ HaTypaJbHBIM MOKa3aTejeM: Ompe/elieHrne, MpeoOpa3oBaHUe BBIPAXKEHUN HAa OCHOBE
ompe/IeIeHUs, 3aUCh OOJIBIINX YHCEIL.

[IporieHTsI, 3a1Uch MPOLIEHTOB B BUJIE APOOU U APOOH B BHUJIE IIPOILICHTOB. TpHu OCHOBHBIC 3a/1auu
Ha MPOLIEHTHI, PELICHUE 3a7a4 U3 PEaJIbHON MPAKTUKHU.

[IpuMeHeHne npu3HaKOB ACIUMOCTH, PA3JI0KEHUE HA MHOKHUTEIN HATYPaJIbHBIX YHCEIL.

PeanbHble 3aBUCHUMOCTH, B TOM YHCIIE TIpsiMasi U 0OpaTHas MPOTOPIIMOHATBHOCTH.

Anzebpauueckue evipasriceHusn

[lepemeHHbIE, 4YHCIOBOE 3HAYEHHE BBIPAXKEHUS C IEepeMeHHOW. JlomycTuMble 3Ha4YeHUs
nepeMeHHbIX. [IpencraBnenre 3aBUCUMOCTH MEX]Ty BeIMYUHAMU B BUJie popMysibl. Berauciaenus mno
dhopmynam.

[IpeoOpazoBanrie OyKBEHHBIX BBIPAKEHUN, TOXKIECTBEHHO paBHBIC BBIPAKEHUS, IpaBUiIa
npeoOpa3oBaHusl CYMM W TPOW3BEACHHUH, MpaBWIa PACKPHITUS CKOOOK M TNPUBEACHUS IMOJO0OHBIX
ClIaraeMblIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKAa3aTEJIEM.

Opnnounensl u MHoroujeHol. CreneHb MHorowieHa. Clo)keHHe, BBIYMTAHHE, YMHOKEHHE
MHOTrouwl1eHOB. DopMyIbl COKpalI€HHOrO YMHOXEHUS: KBagpaT CyMMbl W KBaJpaT pPa3HOCTHU.
®opmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

Ypasnuenua

VYpaBHeHHE, KOpPEHb YpaBHEHHMs, IMpaBUjia MPeoOpa3oBaHUsI ypaBHEHHUs, PABHOCHIBHOCTH
YpaBHEHUM.

JIuHeliHOE ypaBHEHUE C OJHOW IEPEMEHHOM, YMCIIO KOPHEW JMHEMHOTO YpaBHEHHs, PELICHHE
JMMHEWHbIX ypaBHeHU. CocTaBleHUE YpaBHEHUN MO YCIOBHIO 3a7aul. Pelenne TeKCTOBbIX 3a/1ay C
IIOMOIIBIO YPABHEHHUIA.

JluneiiHOe ypaBHEHUE C JBYMs MEpeMEHHBIMH U ero rpaduk. Cucrema JBYX IUHEHHBIX
ypaBHEHUH C JByMsl TEpeMEHHBIMU. PellieHHWe cHucTeM YpaBHEHHH CIOCOOOM TOJICTAaHOBKHU.
[Tpumepsl pemeHnst TEKCTOBBIX 3a7a4 C MOMOIIBIO CUCTEM YPABHEHHIA.

Koopounamut u epagpuxu. @ynkyuu

Koopaunara Ttoukm Ha mpsMoi. YUucioBbIE MPOMEXYTKH. PaccTositHme Mexay IByMsl TOYKaMU
KOOPJIMHATHOW MIPSIMOIA.



[IpssmoyronpHast cuctema koopauHat, ocu OX m Oy. AOcmucca W opaWHATa TOYKHA Ha
KOOpAMHATHOM 1iockocTu. Ilpumepsl rpadukoB, 3amaHHbIX (opmyrnamu. YUYrteHue rpaduKoB
peanbHbIX 3aBUCUMOCTEM.

[Monsarue ¢ynxmun. I'padux dynxmum. CpoiictBa (yHkimid. JluneitHas ¢yHkims, e€ rpaduk.
I'paduk ¢ynkumu y = | x |. I'paduueckoe pelicHre JTUHEHHBIX YPaBHEHHUH M CHUCTEM JIMHEHWHBIX
ypaBHECHUH.

8 ki1ace

Yucna u eviuucnenun

KBanpartusiii kopeHb u3 uucina. [lonstie 06 uppannoHaabHOM uncie. JlecaTnanble mpuOIKEeHUs
uppanroHanbHbIX yncen. CBoicTBa apupMETHYECKHX KBAJAPATHBIX KOPHEH M HMX NPUMEHEHHUE K
peoOpa30BaHUIO YHCIOBBIX BBIPAKCHUN U BBIYUCIICHUSAM. [lefiCTBUTEIbHBIC YHCIIA.

Crenens ¢ 1eabpIM IoKazareneM U e€ cpoiictBa. CtangapTHas 3aluch YKUCa.

Anzebpauueckue evipasriceHusn

KBanpaTHblil TpEXUIIEH; Pa3I0KEHNE KBAIPATHOTO TPEXUIECHA HA MHOKUTEIIH.

Anrebpanueckast 1podb. OcHOBHOe cBoOiicTBO anreOpanyeckoil npodu. CroxeHue, BbIUUTAHUE,
YMHOXXEHUE, JieJIeHHe anreOpanyeckux Apooeil. ParyonanbHble BeIpakeHUs U UX IpeoOpa3oBaHue.

Ypasnuenus u nepasencmea

KBangpatHoe ypaBHeHue, opMyna KOpHEH KBaJpaTHOTO ypaBHeHHUs. Teopema Buera. Pemenue
YpaBHEHHH, CBOMAIIMXCS K JMHEHHBIM M KBajpaTHbIM. [Ipocreiimme apoOHO-parioHAIbHBIC
YpaBHEHUSI.

I'paduueckas uHTEpHIpeTalus YpaBHEHUH C IBYMs IIEPEMEHHBIMU U CUCTEM JIMHEWHBIX YpaBHEHUI
C nAByMsa nepeMeHHbIMU. [Ipumepbl pemieHuss CUCTEM HEIUMHEHHBIX YPaBHEHUH C ABYMs
IIEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3a/1au aNreOpandeckuM CrocoOOM.

UucnoBble HepaBeHCTBA U UX CBOMcCTBA. HepaBeHCTBO ¢ OIHOHM IepeMeHHOH. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHEelHbIE HepaBeHCTBa ¢ OJJHOM nmepeMeHHON. CHCTeMbl TUHEHHBIX HEPaBEHCTB C OJ1-
HOM NIEPEMEHHOM.

Dyukyuu

[Tonstue dhynkuuu. OOGIacTh ONMpEACICHUs] U MHOXKECTBO 3HaUeHUN QyHKIU. CriocoObl 3a1aHus
GbyHKIUi.

I'papux ¢ynxkumuu. Yrenue cBoifctB pyHKuuu no e€ rpadukxy. IIpumeps! rpadguxos QpyHKIu,
OTPaXKAKOIIUX PEAIBHBIE IIPOLIECCHI.

@DyHKIUY, ONMUCHIBAIOLINE MPSIMYI0 U 00paTHYIO MPONOPIMOHAIBHbBIE 3aBUCUMOCTH, UX I'padHKH.

Oyukmun Y = X%,y = X3, y=v/x, y = | x |. I'padudeckoe pemenne ypaBHeHNH U CHCTEM ypaBHEHMIA.

9 kaacc

Yucna u évluucnenus

JeiicTBUTEIbHBIE YHCJIA

PanmonaneHbie Yncna, UpparMoHaIbHbIe YMCIIA, KOHEUHBIE M OECKOHEUHBIC JIECATUYHBIC TPOOH.
MHOKeCTBO JCWCTBUTEIBHBIX YHCEN; JCHCTBUTEIbHBIC YUCIIA KaK OECKOHEUHBIE JIECATUYHBIE APOOH.
B3anMHO 0HO3HAYHOE COOTBETCTBUE MEXKITY MHOKECTBOM JIEMCTBUTEINBHBIX YHCEN U KOOPAUHATHOM
IIPSIMOM.

CpaBHEHHE EUCTBUTEIBHBIX YUCEI, apUPMETHICCKUE IEHCTBUS C IEHCTBUTEIbHBIMU YHCIIaAMHU.

HN3mepenus, npudInKeHusl, OLEeHKHU



Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, JUTUTETLHOCTD MTPOLIECCOB B OKPYIKAIOIIEM MUPE.

[TpubnmxEHHOE 3HaYEHNE BETMYMHBI, TOYHOCTh Npubimkenus. Okpyrienue yncen. [lpukuaka u
OLIEHKA PE3yJIbTaTOB BBIUUCICHUM.

Ypaeénenus u nepasencmea

YpaBHeHud ¢ OHOI NepeMeHHOMH

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOAAIIUXCS K TUHEUHBIM.

KBagparnoe ypaBHeHue. PemieHue ypaBHEHHH, CBOISIIMXCS K KBaJpaTHbIM. bukBaapatHoe
ypaBHeHHE. [IpuMepbl penieHus ypaBHEHUM TpeTbel M YETBEPTOM CTEMEHEH pa3JIoKEHHEM Ha
MHOXHUTENH.

Pemenue 1poOHO-palOHAIEHBIX YPABHEHUH.

Pemrenue TeKCTOBBIX 3a7a4 aNreOpandeckuM METOAOM.

Cucrembl ypaBHeHUH

VYpaBHeHHE ¢ IBYMs IEPEMEHHBIMH U €ro rpaduk. Pemenne cucteM AByX JIMHEHHBIX ypaBHEHUN C
JByMsl IEPEMEHHBIMU. Perienne cucteM IByX ypaBHEHUMH, OJHO U3 KOTOPBIX JIMHEMHOE, a Ipyroe —
BTOpOI1 cTeneHu. ['paduueckas nHTEpIpeTaIis CUCTEMbl YPAaBHEHHM ¢ ABYMsI IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3314 alreOpanyeckum crocoooMm.

HepagBencrBa

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nuHENHBIX HEPABEHCTB C OJJHOM NIEPEMEHHON. Perienre cucTem JINHEMHBIX HEPABEHCTB €
oxHOU nepeMeHHO. KBaspaTtHubie HepaBeHcTBa. [ padudeckas nHTEpIIpeTaisi HEPAaBEHCTB U CUCTEM
HEPABEHCTB C JIByMs IIEPEMEHHBIMHU.

Dyukyuu

KBanpatuunas ¢ynxuus, e€ rpadguk u cBoiictBa. [lapaGona, KoOpAMHATHI BEPIIMHBI Mapabobl,
0Cb CUMMETpPHH 1apaboibl.

I'paduxu dpynxmumii: y = kx, y = kx + b, y =x% y = x/x, y=vX, Yy =| x|, ux cBoiicTsa.

Yucnoevie nocnedosamenvbHocmu

Onpenenenue U cocodbl 3aIaHNS YUCJIOBBIX NOC/IE10BATEIbLHOCTEH

[lTonsiTHe 4YHWCIOBOW TMOCJIEAOBATENLHOCTU. 3aJlaHUE IIOCJIEIOBATEIIBHOCTH PEKYPPEHTHOM
dhopmynoit u hopmMyIioif N-2o YseHa.

ApudmMernyeckasi U reoMeTpUYECKas NMPOrpeccum

Apudmernueckas U reomerpudeckas mnporpeccud. @opMmyibl N-ro uieHa apupMeTHYeCKOH U
TEOMETPUYECKON ITPOrPECCUi, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHre UJIEHOB apU(PMETHUYECKOH U TeOMETPHYECKOW Mporpeccuil ToukaMH Ha
KOOPJAMHATHOU MJIOCKOCTH. JIMHEHHBIN 1 3KCTOHEHIIMANbHBIN pocT. CII0kKHBIE MPOIEHTHI.

YYEBHBIN KYPC «TEOMETPHS». 7-9 KJTACCBHI

HEJN N3YUYEHUSA YYEBHOT'O KYPCA

«MareMaTuKy yXe 3aTe€M Y4YHUTh HaJl0, YTO OHA YM B MOPSAOK MPHUBOAUTY, — IUCAT BEIUKHI
pycckui yuenbld Muxaun BacunbeBuu JlomoHocoB. M1 B 3TOM COCTOMT OJHA W3 JABYX LEIEH
o0ydeHHs] TeOMETPUH KaK COCTaBHOM YacTH MaTeMaTUKH B IIKOJE. JTOW e COOTBETCTBYET
JI0OKa3aTelibHas JIMHUS [IpernojaBaHus reomerpuud. HaumHas ¢ cegpMoro kjnacca Ha ypokax
reOMEeTpUM OOYYAIOIIUNCS YYUTCS MPOBOIUTH JIOKA3aTeIbHBIC PACCYKICHUS, CTPOUTH JIOTUUECKUE
YMO3aKJIIOUEHHUs, TOKA3bIBATh WCTHHHBIE YTBEPKIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM,
MIPOBOJIUTH PACCYXKIEHUS «OT MPOTHUBHOTO», OTJIIMYATh CBOMCTBAa OT MPHU3HAKOB, (POPMYyIHPOBATH



oOpaTHbIe YTBEPKACHUS. YUEHUK, OBJIAIEBIINN HCKYCCTBOM PacCyXJaTh, OyJeT MPUMEHSTh €ro U B
OKPY’KaIOILEeH KU3HU.

BTopoii 1enbro n3yueHus FeOMETPUU ABJISETCS UCIIOJIb30BaHUE €€ KAK MHCTPYMEHTA MPU PELICHUH
KaK MaTeMaTUYeCKHX, TaK M NPAKTUYECKUX 3a]ad, BCTPEUAIOMIMXCS B peaibHOW Ku3HH. OKOH-
YUBIIMA KypC TEOMETPUU WIKOJBHUK JOJDKEH OBITh B COCTOSHUU OIPEACTUTh T€OMETPUUYECCKYIO
¢burypy, onucarb CIOBaMU JaHHBIA YEPTEXK WM PUCYHOK, HAWTH IUIOIIAIL 3€MEIbHOIO y4acTKa,
paccuuTaTh HEOOXOIUMYIO JJIUHY ONTOBOJIOKOHHOTO Kabens miu TpeOdyeMble pa3Mephl rapaxa ass
aBTOMOOMJIA. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIHUTENbHAS JHHHUS B H3yYEHHUU T'€OMETPUU B
mkone. JlaHHas MpakTUuecKas JUHUS SIBISETCS HE MeHee BaxkHoW, yem nepBas. Emé Ilmaron
MIPEAUCHIBAII, 9TOOBI «rpaxkaane [IpekpacHOro ropo/ia HU B KOEM Cllydae He OCTaBIISUIH TEOMETPHIO,
BeJlb HEMAJIOBAXXHO Jake M0OOYHOE e€ MPUMEHEHHEe — B BOSHHOM Jelie J1a, BIPOYEM, U BO BCEX
HayKax — JUISl JYYIIer0 MX YCBOEHHS: MBI BEIb 3HAeM, Kakas OCCKOHEUHas pa3HUIAa CYIIECTBYET
MEK/1y YEJTOBEKOM IIPUYACTHBIM K TEOMETPUU U HEMPUYACTHBIMY. [0 1UEPKHUBATH CBS3U FEOMETPUU C
JIPYTMMH TpeIMETaMu, MOTUBHUPOBATh HCIIOJIb30BaTh OMpEACNICHUsI TeOMETpUdYeckux (Guryp u mo-
HATUH, JAEMOHCTPUPOBATH MPUMEHEHHE MOJYYEHHBIX YMEHUW B (PU3MKE M TEXHUKE. DTU CBS3U
HaubOosee spKo BHAHBI B Temax «BekTopsl», «TpUroHoMeTrpuueckue COOTHOIIEHUs», «MeToa
koopauHaT» U «Teopema [Tudaropar.

COILEPKAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYUYEHMUA)

7 kiace

Hauvanenubie moHATHS reoMerpun. Touka, mnpsimMas, OTPE30K, Jyd. Yroid. Buael yrios.
Beprukansable 1 cMexXHBbIE yIUIbl. buccekrpuca yrina. Jlomanasi, MHOroyroiasHuk. IlapamnensHocTs u
MEePIEHIUKYISIPHOCTD MPSAMBIX.

Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOWMCTBa OceBOM cummeTpuu. [Ipumepsl cummerpuu B
OKPY’KaloIlleM MHpE.

OCHOBHBIE IOCTPOEHUS C TOMOIIBIO LIUPKYJIA U TUHEHKH.

Tpeyronbauk. Bpicota, wmenuana, OuccekTpuca, uX CcBoiicTBa. PaBHOOeapeHHBI U
PaBHOCTOPOHHMI TPEYTrOJIbHUKU. HepaBeHCTBO TPEYTOJbHUKA.

CBoiicTBa ¥ MpU3HAKKU PAaBHOOEAPEHHOTO TPEYroyibHUKA. [[pr3HaKy paBeHCTBA TPEYTOJIHLHUKOB.

CBoiicTBa M TPU3HAKHU TMapaUICNbHBIX MpsAMbIX. CyMMa YTJoB TpeyroiabHUKa. BHEIHHE yTibl
TpPEyroJIbHUKA.

[IpssMoyronbHbIi  TpeyronbHUK. CBOMCTBO  MEIMaHbl  MIPSIMOYTOJIBHOTO  TPEYTOJbHUKA,
NPOBENEHHOM K  runoreHy3e. [Ipu3Haku  paBeHCTBA  NPSMOYTOJBHBIX  TPEYTOJIBHUKOB.
IIpsiMOyTONBHBIN TPEYTOJIBHUK € yTiaoM B 30°.

HepaBeHcTBa B reoMeTpru: HEPaBEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TEOpEMa
0 OoJplIeM yriie ¥ OoJIbLIEH CTOpOHE TpeyrojbHUKa. [leprnenuKyisp 1 HakJIOHHas!.

I'eomeTpuueckoe MecTo Touek. bruccekTprca yria u cepeIMHHBIN MEPIECHIUKYISP K OTPE3KY Kak
r€OMETPUYECKUE MECTA TOYEK.

OKpy’XKHOCTh U KpyT, XOpAa U AUAMETP, UX CBOMCTBAa. B3amMHOE pacmnoioKEeHUE OKPYKHOCTH U
npsimoii. KacatenbHast v cekymas K OKpy»KHOCTH. OKpY>KHOCTb, BIMCaHHasi B yrojl. Brimcannas u
ONMMCaHHasi OKPY>KHOCTH TPEYTroJIbHUKA.

8 knace

UYereipéxyronbauku. [lapamnenorpamm, ero mnpu3Hakd U cBoiicTBa. YacTHele ciydau
napajuieJiorpaMmMoB  (TIPsIMOYTOJIBHUK, pOMO, KBajpaT), WX TMpPHU3HAKH M CBOWCTBa. Tpamerus,
paBHOOOKAs Tpamerus, e€ CBoMCTBa M mpu3Haku. [IpsMoyronpHas Tpamemws.

Merton yaBoeHnust Mmeauanbl. LleHTpaibHas CHMMETPUS.

Teopema @aiteca u TeopemMa 0 MPONOPLUUOHAIBHBIX OTpe3kax. CpeaHHe JUHUU TPEyroJbHUKA U



Tpaneuuu. L{eHTp macc TpeyrojapHHKa.

[Tomobue TpeyroiapbHUKOB, Kod(pduuueHt moxaodus. IlpuzHakum mMOAOOMS TPEYTOJHLHUKOB.
[Tpumenenne nogo0Hs MPH PEIICHUH MPAKTUYECKHUX 3a/1a4.

CpoiictBa miomaneil reomerpuyecknx ¢uryp. Dopmyisl Ui IUIOMIAAU  TPEyrojbHHKA,
napajuieniorpamma, pomoa u tpanemnun. OTHOMIEHUE IUIOMAACH MOA00HBIX Quryp.

Boruncnenue miomazeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON Oymare.

Teopema [Tudaropa. Ilpumenenue reopems! [udaropa npu penieHnn MpakKTUYECKUX 3a/1au.

CuHyc, KOCHMHYC, TAaHIE€HC OCTpPOro yrIjla NpsIMOYIOJIbHOIO TpeyrojpHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIACCTBO. Tpuronomerpudeckue GpyHkiuu yrios B 30°, 45° u 60°.

BriucanHble U LIEHTpPAIbHBIE YTIIbIL, YTOJI MEXAY KacaTeIbHOM U XOPAOU. YIUIBI MEXIY XOpAaMU U
CEeKyIIMMHU. BmnucaHHble M OIKCaHHBIE YETBIPEXYTONbHUKU. B3auMHOE pacronoxeHue JIByX
okpyxHocTel. Kacanue okpyxHocteil. OOIue KacaTeIbHbIC K IBYM OKPY>KHOCTSIM.

9 kanacc

Cunyc, xocunyc, tanrec yriaoB oT 0 no 180°. OCHOBHOE TPUIOHOMETPHYECKOE TOXKAECTBO.
@opMyIIbl IPUBEICHUS.

Pemenue tpeyronbHukoB. Teopema KOCMHYCOB U TeOpeMa CHUHYCOB. PelieHne npakTH4ecKux
3a/1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue momodus. [1ogodre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeIeHUU OTPE3KOB XOP, TEOPEMBI O IPOU3BEIEHUN OTPE3KOB CEKYIINX, TEOpEMa
0 KBaJpare KacaTeJIbHOM.

BexkTop, anuHa (MOyJb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, IPOTUBOMOJIOKHO HANpPABICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallUM HaJl BeKTopamu. Paznoxenue
BEKTOpa IO JIBYM HEKOJUIMHEapHbIM BekTopaM. Koopaunatel BekTopa. CKalsipHOE MPOU3BEACHHE
BEKTOPOB, IPUMEHEHUE IS HAXOXK/ICHUSI IJIMH U YTJIOB.

JlexkapToBbl KOOPJAMHATBI Ha IIJIOCKOCTH. YPaBHEHUS NPSIMONM M OKPY>KHOCTHM B KOOpAMHATAX,
IIEpECEYEHUE OKPYKHOCTEN U NPSIMBIX. MeTOI KOOpAWHAT U €r0 IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYTOJNBHHMKHU. /[[nuHa OKpykHOCTH. ['pamycHas W paauaHHas Mepa yIia,
BBIYMCIICHHE JUIMH AYT OKpykHOCTeH. [imomane kpyra, ceKTopa, CermMeHTa.

JIBUKEHMsI TUIOCKOCTH W BHYTPEHHUE CUMMETpUU (uryp (3s1eMeHTapHble NpPEICTaBICHUS).
[TapannensHblii iepenoc. [ToBopoT.

YUYEBHBIA KYPC «BEPOAATHOCTDb U CTATUCTUKA»
7—9 KJIACCBbI

HEJU U3YYEHUS YYEBHOI'O KYPCA
e B coBpeMeHHOM IH(PPOBOM MHpPE BEPOSTHOCTh M CTATHCTHKA MPHOOPETAOT BCE OOJIBIIYFO
3HaYMMOCTb, KaK C TOYKH 3pEHHMs NPAKTUYECKUX TMPHJIOKEHWH, TaKk U HUX pOIU B
o0Opa3oBaHHM, HEOOXOJUMOM KakJoMy uejoBeKy. Bospacraer uymcno mnpodeccuid, mnpu
OBJIQJICHUM KOTOPBIMH TpeOyercst xoporras 0a30Basi MOJArOTOBKAa B OOJIACTH BEPOSITHOCTH H
CTaTUCTHUKHU, TaKas IOATOTOBKa BaKHa JISI HPOJOJIKCHHA O6p330BaHI/I$[ n 11 YCHGMHOﬁ
npodeccnoHanbHOM Kapbephl.

Ka>1<)1131171 YCJIOBEK IMOCTOAHHO MPHUHUMACT PCIICHUA Ha OCHOBEC MMCIOIIUXCA Y HET'O JJaHHBIX. A JJIsL
00OCHOBAHHOTO TPHHATUS PELICHHUS B YCIOBHMAX HEAOCTaTKa MM M30bITKa HMH(OpMAMM HeoO-
XOAMMO B TOM YHCIIE XOpOILIO C(POPMHUPOBAHHOE BEPOSITHOCTHOE M CTATHCTUYECKOE MBIIUICHUE.
Conepxxanne nuaun «lIpencraBneHue NTaHHBIX U ONMMCATENbHAs! CTATUCTUKA» CIYKUT OCHOBOM Ui



(hopMHUpOBaHKS HABBHIKOB pabOTHl ¢ MH(POPMAIMEH: OT UYTEHUS M HMHTEpIpEeTanuu WHpopmaiuu,
NPEJCTaBICHHON B Talbnuuax, Ha AdarpamMmax M rpadukax mo cOopa, ImpeACTaBICHUS W aHaIU3a
JTAHHBIX C HMCIIOJIb30BAaHHEM CTATHCTHYECKUX XapaKTEPUCTHK CPEAHHMX M pacceumBaHus. Paboras c
JaHHBIMH, OOydaloUIMecs Yy4YaTcsi CYMTHIBATb M HMHTEPIPETHPOBATH JaHHBIC, BBIIBUTATH,
apryMEHTHPOBAaTh M KPUTUKOBATh NPOCTEHININME THUIOTE3bl, pa3MBIIUIATh Haa (aKTopamu,
BBI3BIBAIONIMMH W3MEHYHMBOCTh, W OICHMBATh WX BIHUSHHE HA pPAaCCMATPHBACMbIC BEIMYUHBI U
TIPOIIECCHI.

WHTYynTHBHOE NpENCTaBlIEHHE O CIIy4allHOW M3MEHYUBOCTH, MCCIICOBAHUE 3aKOHOMEPHOCTEH U
TEH/ICHIINI CTAaHOBUTCSI MOTHUBUPYIOLICH OCHOBOMW JIJISi M3YYEHUS TEOPUHU BeposTHOCTEH. boisbmioe
3HaYeHHE 37IeCb HUMEIOT MPAKTUYECKHE 3aJaHus, B YAaCTHOCTH ONBITHl C KJIACCHYECKUMH
BEPOSTHOCTHBIMHU MOJICIISIMH.

[TonATHE BEPOSATHOCTH BBOJUTCS KaK Mepa MpaBaonofo0us ciydaitHoro coOwrtust. [Tpu nusydyenun
Kypca oOydarommuecsi 3HaKOMSTCS C MPOCTEHIIUMH METOJIaMH BBIYHCICHHS BEPOSATHOCTEH B CIIy-
YallHBIX OKCIEPUMEHTAaX C pPaBHOBO3MOXXKHBIMH 3JICMCHTAapHBIMU HCXOJAaMH, BEPOSTHOCTHBIMH
3aKOHAMH, MTO3BOJISIOIIMMYU CTaBUTh M pelIaTh OoJiee CIOXKHBIC 3a/1aud. B Kypc BXOIST HavalbHbIC
MPEJICTABIICHHS O CITYYalHBIX BEJIMYMHAX U MX YUCIIOBBIX XapaKTEPUCTHKAX.

Taxxke B pamMKax 3TOro Kypca OCYIIECTBIISCTCS 3HAKOMCTBO OOYYAIOUIMXCS C MHOXECTBAMH M
OCHOBHBIMH OII€pAallMsSIMU HaJ MHOXKECTBAMH, PACCMATPUBAIOTCS MPHUMEPHl NPUMEHEHUS [UIs
peleHus 3a/1a4, a TAKXKe UCIOIb30BAHUS B IPYTHX MATEMAaTUYECKUX Kypcax M y4eOHBIX MPeIMeTax.

COJAEP)KAHUE YYEBHOI'O KYPCA (IIO 'OAAM OBYYEHMUA)
7 kiaacce

e [IpencraBieHue JaHHBIX B BUJE TaOIMIl, JUarpaMM, rpaukoB. 3aroJHEHUE Ta0JInL, YTEHUE
U TOCTPOEHHE AMarpaMM (CTOJIOMKOBBIX (CTOJOYATHIX) M KpyroBbiX). UreHue rpaduxos
peasibHbIX IpoueccoB. M3Bneuenne nHGopMaIu U3 JuarpaMm 1 TadIinll, UCIOJIb30BaHUE U

e lIMeHHO 1O3TOMYy OCTPO BCTaja HEOOXOAUMOCTh copMupoBaTh y 0OyyaromUXCs
(YHKIMOHATBHYIO TPaMOTHOCTb, BKIIIOYAIONIYI0 B ce0fd B KauecTBE HEOThEeMJIEMOM
COCTAaBJISIOLICH yMEHHE BOCHPUHMMATh M KPUTHYECKH aHaJIM3UpOBaTh HHGOOPMAIHNIO,
NPEJCTaBICHHYI0 B pAa3JIUYHBIX (opMax, MOHUMATh BEPOSATHOCTHBIM XapakTep MHOTHMX
pEaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEH, MPOU3BOAUTH IIPOCTENIINE BEPOSTHOCTHBIE PACUYETHI.
3HaKOMCTBO C OCHOBHBIMM NPUHIMIIAMU cOOpa, aHaiM3a U MpPEJICTaBICHHs JAHHBIX U3
pa3nuyHBIX cdep JKU3HM oOllecTBa M TrocylapcTBa mnpuoOmiaer obOydaoonmxces K
OOIIIECTBEHHBIM HUHTepecaM. l3ydyeHHe OCHOB KOMOWHATOPUKM Ppa3BUBAET HaBBIKU
opraHmsanuu nepedopa u nojacuyéra yucia BApUaHTOB, B TOM YMCIIE, B IPUKIIAJAHBIX 3a7auax.
3HAKOMCTBO C OCHOBaMHM TeOpUM TpadoB cO3MaéT MaTeMaTHUYECKUM (yHIaMEHT MJis
(hopMUpOBaHUS KOMIIETEHIMI B 00JacTH MHPOPMATUKU U HUGPOBBIX TexHoJoruil. [Tomumo
3TOTO, NMPU U3YYEHUU CTATUCTUKHU U BEPOSITHOCTH O0OTAIIAIOTCS MPECTABICHUS YUaluXCsl O
COBPEMEHHOW KapTHHE MUpPa U METOJaX ero Mccieg0BaHus, (OpMHUPYETCs TOHUMAHUE POJIH
CTaTUCTHKHM KaK MCTOYHHMKA COLMAIIbHO 3HAUYMMOW MH(OPMAIMKM M 3aKJIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIILIICHHUS.

e B cooTBeTcTBUM C JaHHBIMH ILEISIMH B CTPYKType IpPOrpaMMbl yueOHOTo Kypca
«BeposATHOCTh M CTaTHCTHKAa» OCHOBHOM ILIKOJIBI BBIAEIEHBI CIEAYIOIINE COAEPKATEIbHO-
MeToauyeckue NUHUU: «lIperncraBieHne NaHHBIX M ONUCATENbHAs CTaTUCTHKa»; «Bepost-
HOCTBY; «DJIeMEHThl KOMOMHATOPUKNY; «BBeneHue B Teopuio rpadony.

® HMHTCpIpCTala TaHHBIX.



e OnucarenbHas CTaTUCTHUKA: CpelHee apu(pMeTHYecKoe, MEOuaHa, pa3Max, HauOoibliee U
HaMMEHblIee 3Ha4eHUs1 Habopa YMCIOBbIX AaHHBIX. [IprMeps! ciryuailHON U3MEHYMBOCTH.

e (CnyvaliHBIH SKCIIEPUMEHT (OIBIT) W Ciy4daiiHoe coOwiTHe. BeposTHOCTh M yactota. Ponb
MaJIOBEPOSITHBIX U IIPAKTUYECKU JOCTOBEPHBIX COOBITUI B IpHpoJie U B obiiecTBe. MoHeTa U
UrpajabHasi KOCTb B TEOPUU BEPOSTHOCTEH.

e [I'pad, BepumHa, peOpo. Crenenb BepmnHbl. Yucio pédep ¥ cyMMapHas CTENEHb BEpLIMH.
[IpencraBnenne o csizHoctu rpada. lenu u muxiel. [Tytu B rpadax. O6xox rpada (ditnepos
nyTh). [IpencraBnenue o0 opueHTUpOBaHHOM rpade. Pemenue 3agau ¢ momopo rpagos.

8 knace

e IlpencraBieHue naHHBIX B BUJE TAOJIULL, AUArpaMM, rpauKoB.

e MHOXECTBO, DJJIEMEHT MHOXKECTBA, IOAMHOXKeCcTBO. Omnepauuu HaX MHOXECTBAMMU:
oObeUHEeHNEe, TNepeceueHue, aonosiHeHne. CBOWCTBa oOmepauuid HajJg MHOXXKECTBAMH:
IIEPEMECTUTENBHOE, COYETATENIbHOE, paclpeleMTeNbHOE, BKIOYeHHs. Vcronb3oBanue rpa-
(UYecKoro mpencTaBICHUs] MHOKECTB JIJIsl ONMCAHUS PEANBbHBIX MPOIECCOB U SBICHUH, MPH
pelIeHnN 3a1au.

e I3mepeHue paccenBaHus JaHHBIX. Jlucnepcus M CTaHOAPTHOE OTKIOHEHUE YHMCIIOBBIX
HabopoB. /lnarpamMma paccenBaHusl.

e DjeMeHTapHble COObITHS cilydaiiHoro omnblta. CiyyaiiHble coObiTusl. BeposTHOCTH COOBITHH.
OnbITBl C PaBHOBO3MOXHBIMH 3JIEMEHTapHBIMU coObITHAMU. CirydaitHbii BBIOOpP. CBS3b
MEXy MAJIOBEPOSTHBIMU M MPAKTHYECKH JJOCTOBEPHBIMH COOBITHUSIMHU B MIPUPOJIE, OOIIECTBE
U HayKe.

e JlepeBo. CBoiicTBa AEpEBbEB: €IUHCTBEHHOCTH IIyTH, CYIECTBOBAHME BHUCAYECH BEPIIMHBI,
CBSI3b MEXKJYy YHMCIIOM BepIIMH U uuciaoM pédep. IlpaBuno ymHoxkeHus. Pemienue 3amau c
MTOMOIIIBIO TpadoB.

e [IpotuBomnosnoxHslie coobiTud. Jnarpamma Diinepa. O0beJMHEHNE U ITEpEeceYeHUe COOBITHH.
HecoBmectHble coObiTusd. @opMyisia CIOXKEHHS BEPOSTHOCTEH. YCIIOBHAs BEPOSTHOCTD.
[IpaBuio ymHoxeHusi. HeszaBucumblie coObiTus. [IpencraBineHue sKcriepuMEHTa B BHJE
nepeBa. PemieHne 3ajad Ha HaxOKIEHHE BEPOSTHOCTEM € IOMOLIBIO JI€peBa CIy4alHOTrOo
9KCIIEPUMEHTA, AMarpaMmm Oiiepa.

9 kiIace

e [lpencraBieHue NaHHBIX B BUAE TAONHMIL, TUarpaMM, rpadukoB, MHTEpPIpETAls JaHHBIX.
UYreHue 1 NOCTpoeHUE TaONHULL, TUarpaMM, rpaukoB MO peansbHbIM JaHHBIM.

IlepectanoBku u ¢akropuan. Coueranus u yucio couyeranuil. TpeyronpHuk Ilackans. Pemenue
3aJ]a4u C UCMOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckast BeposTHOCTb. City4yaiiHbIi BEIOOP TOUKU U3 (PUTYPBI Ha MJIOCKOCTH, U3 OTpE3Ka U
U3 IyTU OKPYKHOCTH.

Ucneitanue. Ycenex u Heygaua. Cepus ucnblTaHuUM 110 mepBoro ycrexa. Cepusi HCHBITaHHMA
bepnymiu. BepositHocTi coObITHI B cepun ucnbiTaHuil bepayu.

CnyualiHas BeNMYMHA U pacHpelelieHne BeposiTHocTed. MaremaTudeckoe OXUAaHHE U
mucnepcus. llpuMepsl MaTeMaTHMUECKOro OKUIAHHUS KaK TEOPETHYECKOIO CPEIHEro 3HAYCHHS
BEIMYMHBI. MaTeMaTHUUeCKOe 0XXHMJIaHUE M JUCIEPCHUS CIyYallHOM BEIMYMHBI «YHCIO YCIIEXOB B
cepuM UCHbITaHUN bepHymum».

[TonsiTHe 0 3aK0oHE OONBLINX Yncell. MI3MepeHne BepOsITHOCTEH ¢ MOMOIIIbIO YacToT. Poib u
3Ha4YeHHeE 3aKOHA OOJIBIINX YKCEell B IPUPOJIE U OOLIEeCTBE.



5. TEMATHYECKOE IINTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA
AKAJTEMHUYECKHUX YACOB, OTBOJUMBIX HA OCBOEHUE KAJKJIOWU TEMbBI 1
BO3MOKHOCTB UCITIOJIb30OBAHUSA 30P.

Mamemamuxa 5 kracc (6 uacos  neoenio)

Ne Tema Kou. DJieKTpoHHbBIE (IM(PPOBLIE)
4acoB o0pa3oBaTe/IbHbIE PECYPCHI
1 HatypanbHble uncia. J[edcTBHS ¢ HATYpalbHBIMU 52 http://school-collection.edu.ru
YHUCIIAMH
2 Harnsaaas reomerpust. JIMHUU HA IIOCKOCTH 12 resh.edu.ru
3 OObIKHOBEHHBIE 1pOOH 54 | http://school-collection.edu.ru
4 Harmsagaas reomerpus. MHOTOyromsHUKA 10 InternetUrok.ru
5 Jecaruunsie Apoou 42 resh.edu.ru
6 Harnsguas reomerpust. Tena u urypsi B 9 InternetUrok.ru
IPOCTPAHCTBE
7 [TosTOpeHue n 0600MIEHIE 13 | resh.edu.ru
8 Pesepn 12
UTOTO 204
Mamemamuxa 6 karacc (6 uacos 6 nedenio)
Ne Tema Kox. JJIeKTPOHHbIE (LM POBbHIE)
4acoB o0pa3oBaTe/IbHbIE PECYPCHI
1 HatypaibHbie 4ncia 30 resh.edu.ru
2 Harnsanas reomerpust. [IpsiMble Ha TIIOCKOCTH 9 InternetUrok.ru
3 Jpo6u 34 | resh.edu.ru
4 Harnsguas reomerpust. CUMMETpHs 8 http://school-collection.edu.ru
5 Bripaxenus ¢ GykBamu 10 | resh.edu.ru
6 Harmsinnast reometpus. @Urypsl Ha IIIOCKOCTH 16 InternetUrok.ru
7 [TosoXuTENbHbIC H OTPHLIATEIILHBIC YHCIIA 46 http://school-collection.edu.ru
8 [IpencTaBienHne JaHHBIX 8 resh.edu.ru
9 Harnsgnast reomerpus. @urypsl B IPOCTPAHCTBE 11 InternetUrok.ru
10 [loBTOpeHue, 0000IIeHNE, CHCTEMATH3AIIHS 20 resh.edu.ru
11 Peseps 12
WTOTO 204
Aneebpa 7 knacc (3 u. 6 nedenro)
Ne Tema Kom. JJieKTpoHHBbIe (HU(PPOBBHIE)
4acoB | oOpa3oBaTesbHbIE Pecypchbl
1 Yucna v BEIYUCIIEHHS. 23 | http://fcior.edu.ru
PannoHanbHbIe ynciIa
2 AnrebpanvecKue BhIPaKEHUS 25 | https://fipi.ru
3 VpaBHEHHUs U HEPABEHCTBA 20 | https:/fipi.ru
4 Koopaunats! u rpaduku. OyHKIMu 22 http//www.exponenta.ru
5 [MoBropenue u 0600IICHHE 6 resh.edu.ru
6 Peseps 6
HUTOTO 102
L'eomempus 7 knacc (2 4. 8 Hedenro)
Ne Tema Ko. JJIeKTpOHHBbIe (HU(PPOBHIE)
4acoB | 00pa3oBaTesibHbIE PeCYpChl
1 [Ipocreiinme reoMeTpuuecKre GUrypbl U UX 13 http//www.exponenta.ru

CBOICTBA. HBMCpCHI/IC TCOMCTPUUCCKUX BCIIMIUH



http://fcior.edu.ru/
https://fipi.ru/
https://fipi.ru/

2 TpeyronbHUKH 21 | http://fcior.edu.ru
3 ITapannensHble IpsIMbIE, CyMMa yTJIOB 13 resh.edu.ru
TPEYTrOJIbHUKA
4 OKpY>KHOCTb U KPYT. 13 resh.edu.ru
T'eoMeTpryeckre NOCTPOCHHUS
5 IToBTOpenwe, 06001IeHNE 3HAHMI 4 resh.edu.ru
6 Peseps. 4
UTOTO 68
Beposmuocms u cmamucmuxa 7 knacc (1 4. 6 Heodenio)
Ne Tema Kou. JJieKTpoHHbIE (IU(PPOBHIE)
4acoB | 00pa3oBaTesibHBbIE Pecypchbl
1 [IpeacraBienue JaHHBIX 7 resh.edu.ru
2 OnucarenbHas CTATUCTUKA 7 http://fcior.edu.ru
3 CrnyuaiiHasi H3MEHYHBOCTD 5 http//www.exponenta.ru
4 Beenenue B Teopuio rpagos 4 https://math100.ru
5 BeposTHOCTB 1 YacToTa CIly4yaifHOrO COOBITHS 4 InternetUrok.ru
6 OGo0uienue, KOHTPOJIb 5 https://math100.ru
7 Peseps. 2
HUTOTO 34
Aneebpa 8 knacc (3 u. 6 Hedenro)
No Tema Kom. JJieKTpOoHHBbIe (HU(POBHIE)
4acoB | 00pa3oBaTesibHbIE PeCYpChl
1 Yucna u BeruucieHns. KBaapatHbie KOpHH 14 https://fipi.ru
2 Yucna u BeruucieHns. CTEneHb ¢ [ebIM 6 resh.edu.ru
HOKa3aTesieM
3 AnreOpanyeckue BoipaxkeHus. KBaxpaTHblit 5 https://fipi.ru
TpEXUWIeH
4 Anre6panuecKue BoIPaKEHUSL. 14 | https://math100.ru
Anrebpandeckast Apo0b
5 YpaBHeHus u HepaBeHCTBa. KBanpaTHbie 14 http//www.exponenta.ru
ypaBHEHHUSI
6 VpaBHenus u HepaseHcTBa. CUCTEMBI ypaBHEHHI 12 | https://fipi.ru
7 VYpaBHeHust 1 HepaBeHCTBa. HepaBeHcTBa 11 resh.edu.ru
8 ®Oyukiyn. OCHOBHBIE TOHSTHS 5 https://math100.ru
9 ®ynkuuu. Ynucnossle QyHKIUH 9 resh.edu.ru
10 [loBTOpeHue u 0000IIeHNE 6
11 Pesepr 6
WTOTO 102
Teomempus 8 knacc (2 u. 8 Hedenio)
Ne Tema Ko JJeKTpoHHbIe (HU(PPOBHIE)
4acoB | o0pa3oBaTesbHBIE PeCypChbl
1 YeThIpEXyTronbHHUKH 11
2 Teopema daneca u TeopemMa 0 IPOHOPLIMOHATBHBIX 14 InternetUrok.ru
OTpE3KaX, MO00HbIE TPEYTOIbHHUKH
3 IInomane. Haxoxaenue miuomaneii TpeyroibHIKOB 13 resh.edu.ru
¥ MHOTOYTOJIBHBIX (huryp. [lnomaam momoOHbIx
¢duryp
4 Teopema [udaropa u Hagana TPUrOHOMETPUN 10 | https:/fipi.ru
5 VYriel B OKpYy>)KHOCTH. BrincaHHbI€ 1 ONTMCaHHBIE 12 resh.edu.ru

YCTBIPEXYT'OJIbHUKH. KacarennHble K OKPY>XHOCTH.
Kacanue okpyxHOCTEH



http://fcior.edu.ru/
http://fcior.edu.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/

6 [ToBTOpenue, 0600IIeHNE 3HAHUT 4 resh.edu.ru
7 Peseps. 4
UTOTO 68
Beposmuocms u cmamucmuxa 8 knacc (1 4. 6 Heodenio)
No Tema Ko. JJIeKTpOHHBbIe (HU(PPOBHIE)
4acoB | o0pa3oBaTebHbIE PeCyPChI
1 IoBTOpeHHE Kypca 7 Kiiacca 4 InternetUrok.ru
2 OmncarenpHas cTaTUCTHKA. PaccenBanme TaHHBIX 4 InternetUrok.ru
3 MHuoskecTBa 4 resh.edu.ru
4 BeposTHOCTB CIty4aifHOro coOBITHS 5 https://math100.ru
5 Brenenue B Teoputo rpadoB 4 resh.edu.ru
6 Ciry4aiinbie cOOBITHS 7 https://math100.ru
7 O60011eHHE, KOHTPOJIb 4 resh.edu.ru
8 Peseps. 2
UTOTO 34
Aneebpa 9 knacc (3 u. 6 Hedenro)
No Tema Kom. JJieKTpOoHHBbIe (HU(POBHIE)
94acoB | o0pa3oBaTelbHbIE pecypehbl
1 Yucna u BelYKCIeHNs. J|elCTBUTENBHBIC YK CIIa 9 https://fipi.ru
2 VYpaBHEHUS 1 HEPABCHCTBA. 13 | https:/ffipi.ru
YpaBHEHUsI C OAHON MEPEMEHHON
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 | https://ege.sdamgia.ru
YpaBHEHUH
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 15 | https://ege.sdamgia.ru
5 DYHKIMN 15 | InternetUrok.ru
6 YucoBeIe MTOCIEN0BATEIHHOCTH 14 https://math100.ru
7 [ToBTOpeHMEe, 0000IIEeHNE, CHCTEMATH3AIUS 17 resh.edu.ru
3HAHUU
8 Pesepn 6
UTOTO 102
l'eomempus 9 knacc (2 u. 8 Hedenro)
No Tema Kom. JJieKTpoHHbIe (HU(POBHIE)
4acoB | o0pa3oBaTelbHbIE pecypehbl
1 Tpuronomerpusi. TeopeMbl KOCHHYCOB U CHHYCOB. 15 https://math100.ru
PenieHne TpeyroibHUKOB
2 [IpeoGpasosanue nopobus. Metpuueckue 9 https://fipi.ru
COOTHOUICHHSI B OKPY>KHOCTH
3 BexTopsl 11 resh.edu.ru
4 JlekapTOBBI KOOPAMHATHI HA TJIOCKOCTH 8 InternetUrok.ru
5 ITpaBuIIbHBIE MHOTOYTOJBHUKH. J{ITiHa 8 https://ege.sdamgia.ru
OKpPYXXHOCTH H IUIOLIA/b Kpyra. Berumcienue
IUIOMIAIeH
6 JIBMKEHHS TIIOCKOCTH 6 resh.edu.ru
7 [ToBTOpeHwue, 0000IIeHNE, CUCTEMaTH3AIHSI 3HAHUH 7
8 Peseps 4
HUTOTO 68



https://fipi.ru/
https://fipi.ru/
https://fipi.ru/

Beposmuocms u cmamucmuxa 9 knacc (1 4. 6 Hedenio)

Ne Tema Kou. DJieKTpoHHbIE (IU(PPOBHIE)
4acoB | 00pasoBaTebHbIE PecypChl

1 IMoBTOpenue Kypca 8 Kiacca 4 InternetUrok.ru
2 DJIEMEHTBI KOMOMHATOPHKH 4 https://ege.sdamgia.ru
3 T'eomeTpryecKast BEpOSTHOCTD 4 https://math100.ru
4 Ucnbrranus Beprymm 5 https://ege.sdamgia.ru
5 CrnyuaiiHasi BeTMYHHA 5 https:/fipi.ru
6 O60061eHre, KOHTPOIIb 10 https://fipi.ru
7 Peseps. 2

UTOTO 34

6. IPUJIO’)KEHUE

L4 KaﬂeHI[apHO-TeMaTI/I‘-IeCKOG IJIAaHUPOBAHUC HA TGKy'H_IHﬁ y‘le6HLII>i rona.
L4 HCMOBepCI/II/I AJIMHUHUCTPATUBHBIX KOHTPOJBbHBIX pa60T

7. IINIAHUPYEMBIE PE3YJbBTATBI OCMBOEHUSA YYEBHOI'O HNPEIMETA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

ﬂu‘tHOCmele, MemanpeOMemeze u npeOMemele pes3yibmambvl OC60ERUA MamMeMamuKku 6 OCHOBHOLL WIKOe.

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE  pe3yJdbTaTbl OCBOEHMS IporpamMmbl  yueOHoOro mpenmera «MaremaTuka»
XapaKTepU3YOTCA:

IIarprnoTnyeckoe BocCIMTaHUE:

IIPOSIBJIECHUEM HMHTEpeca K IMPOLUIOMY M HACTOSIIEMY POCCHICKOM MaTeMAaTHUKH, LIEHHOCTHBIM
OTHOIIEHHUEM K JIOCTHKEHUSM POCCUHCKMX MAaTEMaTUKOB M POCCUICKON MaTEMaTHUECKOM LIKOJIBI, K
HCIIOJIb30BAHUIO 3TUX JOCTHKEHUM B IPYTMX HayKaX U MPUKIATHBIX cepax.

I'paxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEM TpakJaHMHA M peanus3aluud ero Ipas,
MIPE/ICTaBJICHUEM O MaTeMAaTUYECKUX OCHOBaX (PYHKUMOHHPOBAHUS PA3JIMUYHBIX CTPYKTYD, SIBICHUH,
IpoLelyp TIpaxJaHCKOro obmecTBa (BBIOOPHI, ONPOCHI W IIp.); TOTOBHOCTBIO K OOCYXICHHIO
THUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUECKUM NMPUMEHEHUEM JOCTHKEHUH HAyKH, OCO3HAaHUEM
BaKHOCTU MOPAJIbHO-ITUUECKUX IPUHIUIIOB B IEATEIBHOCTH YUEHOTO.

TpyaoBoe Bocnuranue:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHME€ B pEIICHUHM [PAKTUYECKUX 3aJad MaTeMaTHYeCKON
HaIpaBJIEHHOCTH, OCO3HAHMEM BAXHOCTH MaTEMaTHYECKOro OOpa30BaHMsS Ha MPOTSKEHUHM BcCeil
KU3HHU JUIA YCIIEUTHON TPO(EeCCHOHATBbHON NEATEIPHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHUH;
OCO3HAaHHBIM BBI60pOM U IIOCTPOCHHUEM I/IHHI/IBHJIY&J'IBHOIZ TPACKTOPUHU 06p330BaHI/I${ N KN3HEHHBIX
IJIAHOB € YYETOM JIMYHBIX UHTEPECOB M OOILECTBEHHBIX OTPEOHOCTEM.

JcTeTHYecKoe BOCIIUTaHue:

CMOCOOHOCTBIO K 3MOIMOHATIBHOMY M 3CTETHMYECKOMY BOCIPHUATHIO MAaTEMAaTHYECKUX OOBEKTOB,
3a]1a4, pelIEHUH, pacCyKACHHI; YMEHHUIO BUIETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOI'O MO3HAHMS:

OpHeHTaHHeﬁ B ACATCIIBHOCTU Ha COBPEMCHHYIO CUCTEMY HAYUYHBIX Hp@}ICTaBHeHI/Iﬁ 00 OCHOBHBIX


https://fipi.ru/
https://fipi.ru/

3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MPUPOJIBI U 0OIIECTBA, TOHMMAaHUEM MAaTeMAaTHYEeCKOW HAYKH
KaK cQepbl YeIOBEUECKOH AEATENbHOCTH, JTAaNoB €€ pa3BUTHA M 3HAUUMOCTH Ui Pa3BUTHS
OUBUIN3aAlIUHU,; OBJIAACHUEM A3BIKOM MAaTCMATUKHU H MaTeMaTH‘IGCKOﬁ KyJIbTypOI;'I KakK Cpe,Z[CTBOM
IIO3HAHUS ana; OBJIAICHHUECM HpOCTGﬁH.IPIMH HaBbIKaMHU I/ICCJIGI[OBaTe.HBCKOI\/JI JCATCIIBHOCTU.

dusnyeckoe BOCNUTAHUE, (OPMHUPOBAHHE KYJIbTYPbl 3A0POBbS M 3MOIHMOHAJIBLHOIO
0J1aronoJIyyus:

TOTOBHOCTBIO TPHMEHSATh MaTeMAaTHYECKHE 3HAHHWS B HMHTEpPECax CBOErO 370pPOBbS, BEICHHS
3I0pOBOr0 00pasa KU3HH (30pOBOE IHUTAHHWE, COATTAHCUPOBAHHBIN PEXUM 3aHATHH M OTHbBIXA,
peryisipHasi ¢u3nYecKash aKTUBHOCTB); CHOPMHPOBAHHOCTHIO HaBbIKA DPEQICKCHH, TPU3HAHUEM
CBOETO IMpaBa Ha OMIMOKY U TAKOTO e TpaBa APYroro 4eIoBeKa.

IK0JIOrHYeCcKOe BOCIIUTAHME:

OpHEHTAIMell Ha NPUMEHEHHWE MAaTeMAaTH4YEeCKUX 3HAHWW JUIs pelIeHds 3a7ad B OO0JIaCTH
COXPAaHHOCTH OKPYXAIIIEH Cpepl, I[UIAHUPOBAHMS IIOCTYIIKOB M OLEHKH HMX BO3MOMKHBIX
MOCIEACTBUM JUISI OKPYXArOMIe Cpeabl; OCO3HAHMEM TI00albHOrO XapakTepa HKOJIOTHYECKHX
po0sieM U MyTel UX pelieHusl.

JInyHOCTHBIE Pe3yabTaThl, 00eceYnBaIOLHe AJANTANNIO 00yUYaI0IIerocss K M3MeHsII0IHMCS
YCJIOBHSIM COIMAJIBbHON M IPUPOJAHOM Cpeabl:

TOTOBHOCTBHO K I[CflCTBPI?IM B YCJ'IOBI/ISIX HGOHpeI[CJIéHHOCTI/I, ITOBBIIICHU KO ypOBHH CBOGfI
KOMIICTCHTHOCTH T-IE':pE':?; HpaKTI/IquKyIO ACATCIIbHOCTh, B TOM 4YHUCJIC YMGHI/IC yLII/ITI)Cﬂ y I[pyrI/IX
JHOIIGI\/JI, HpI/IO6peTaTI) B COBMGCTHOf/’I JACATCIIBbHOCTH HOBBIC 3HAHUA, HABBIKU M1 KOMIICTCHIIMHN U3 OIIbITA
Apyrux;

HEe00X0IUMOCTHIO B (HOPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4uCie (POPMYITUPOBATH UACH, TOHSITHS,
TUIIOTE3bl 00 OOBEKTaX W SBJICHHUSAX, B TOM YHCJIE paHee HE W3BECTHBIX, OCO3HABATh JIC(HUITUTHI
COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYAIHIO KaK
BBI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUs U IeHCTBUS, (OopMyIH-
pOBaTI) 1 OIICHUBATH pI/ICKI/I " IIOCJIEACTBHS, q)OpMI/IPOBaTB OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI
MertanpeameTHble pe3yjbTaTbl OCBOEHHS IPOrpaMMbl y4yeOHoOro mnpeamera «MaTemaTHKa

XapaKTepU3yIOTCS OBJIa/ICHUEM VHUBEPCANbHBIMU no3naeamenbHbIMU oeticmeusamu,
VHUBEPCANbHLIMU ~ KOMMYHUKAMUGHBIMU  OCUCMBUAMU U  VHUBEPCANbHLIMU — PeYSIAMUGHbIMU
Oeticmeusmu.

1) Vuueepcanvnuvie nosnaeamenvuvie Oeticmeus obecneuusaiom @opmuposanue 0OA306bixX

KOCHUMUBHBIX NPOYECCo8 00y4aroumuxcs (0ceoeHue mMemooo8 NO3ZHAHUSL OKPYHCAOWe20 Mupa, npu-

MeHeHUe 102UYECKUX, UCCe008ameNbCKUX Onepayuli, ymeHut pabomamso ¢ uHpopmayueti).
ba3oBble JJornueckue AecTBUS:

® BEBIIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKKM MAaTEMAaTHUUYECKUX OOBEKTOB, MOHATHMH,
OTHOIIEHUN MEXy TOHATHUSAMH;, (HOPMYIUPOBATH OMPENEICHUs MOHATHI;, YCTaHABIMBATh CYIIe-
CTBEHHBIH TpPH3HAK KJIACCU(PUKAIMK, OCHOBAaHUS Il OOOOIIEHWS W CpaBHEHUS, KPUTECPUHU
MIPOBOIMMOTO aHAJIN3A;

® BOCIpPUHUMATH, (QOPMYIHPOBATH H TPEOOPaA30BHIBATH  CYXACHUS: YTBEPAUTEIbHBIE U
OTpHUIIATENIbHBIE, €IMHUYHBIE, YACTHBIE M OOIIUE; YCIOBHEIE;

® BBIIBIIATH MAaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpeUns B (aKkTax, JaHHBIX,
HaOIIOJICHUSX U YTBEPKACHUSAX; MPEJIaraTh KPUTEPUHU JIJIsI BBISIBJICHUSI 3aKOHOMEPHOCTEH M TIPO-



TUBOPEUUH;

JenaTh BBIBOABI C HCIIOJNB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M WHAYKTUBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3duparh J10Ka3aTeIbCTBA MAaTEMAaTUYECKMX YTBEPXKICHMH (IpsMble M OT MPOTHBHOIO),
IIPOBOJIUTH CAMOCTOSITEIILHO HECJIOXKHBIE JI0Ka3aTeIbCTBA MaTEMAaTHYECKUX (DAKTOB, BBICTPAUBATh
apryMEeHTaluIo, [PUBOAUTH IPUMEPbl M  KOHTPIPHUMEPHI; OOOCHOBBIBATb COOCTBEHHBIE
paccyKIeHus;

BBIOMpPATh CIOCO0 pemieHust y4eOHOH 3amaud (CpaBHMBATh HECKOJIBKO BapUAHTOB DELICHUS,
BbIOMpPATh HauboJIee MOIXOASIIMI ¢ YYETOM CaMOCTOSITEIbHO BBIJEJICHHBIX KPUTEPHEB).

Ba3oBrble ucciaenoBareLCcKue AeiicTBHA:

HCIOJb30BaTh BOINPOCHl KAaK MCCIENOBATEIbCKUNA HHCTPYMEHT I03HaHMs; (OpMYJIMpOBaTh
BOINPOCHI, PUKCUPYIOIIUE IPOTUBOPEUHE, TPOOJIEMY, CAMOCTOATENBHO YCTaHABINBATh HCKOMOE U
JaHHOe, (POPMHUPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOO IMO3ULMIO, MHEHHE;

IIPOBOJIUTH IO CaMOCTOSITEJIbHO COCTABJICHHOMY IIJIaHY HECJIOXHBIA SKCIEPUMEHT, HEOOJIbIIOoe
HCCIIEIOBAaHNE 110 YCTaHOBJIECHHIO OCOOEHHOCTEH MaTeMaTHYecKoro OObBEKTa, 3aBHCHUMOCTEH
00BEKTOB MEXTY COOOIA;

CaMOCTOSITENIbHO (OPMYJIMPOBaTh OOOOIIEHUS W BBIBOABI IO pe3yjibTaTaM IPOBEAEHHOTO
HaOJI0CHNUS, UCCIIEI0BAHM, OLIEHUBATh JOCTOBEPHOCTh IMOJIyYE€HHBIX PE3YJIbTaTOB, BBHIBOJIOB U
000011IeHHI;

IIPOrHO3UPOBATh BO3MOXKHOE DPAa3BUTHE IPOLIECCA, a TAKXKE BbIJABUraTh HPEANOI0KEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHUSIX.

Pab6ora ¢ undopmanmueii:

BBISIBJIATh HEJIOCTATOYHOCTh U HU30BITOYHOCTh HH(MOpPMAIMM, JAHHBIX, HEOOXOAMMBIX JJIs
peIIeHHs 3a/1a4H;

BbIOMpPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPNPETUPOBATH HUH(POPMALMIO PA3ITUUHBIX
BUJIOB U ()OPM TIPEICTABIICHHUS,

BBIOMpAaTh (popMy TpeacTaBIeHus HHPOPMAIIUN U WILTIOCTPUPOBATh pellaeMble 3aaull CXeMaMH,
auarpamMmamM, HHOUM rpadukoi 1 uX KOMOUHAIUSAMUY;

OLIEHUBATh HAAEKHOCTH HMH(OPMAIUM 10 KPUTEPUSAM, TMPEIJIOKEHHBIM YUUTEIIeM HITH
c(OpMyIMPOBAHHBIM CAMOCTOSTENBHO.

2) Vuueepcanvnuvie — KOMMYHUKamueHwvle  Oelicmeus  odecneuusarom  coOpMUPOBAHHOCHb
COYUANBHBIX HABLIKOB 00YYAIOUWUXCAL.

Oo0wmenne:

® BOCIPUHUMATH U (POPMYIUPOBATH CYKJIEHUS B COOTBETCTBUH C YCJIOBUSIMU U LIETSIMU OOIICHHUS;
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U NMUCbMEHHBIX TEKCTaX, 1aBaTh
TTOSICHEHUSI 110 X0y pelIeHus 3a/1a4ui, KOMMEHTUPOBATh MOJYIYCHHBIA Pe3yiIbTaT;

® B X0j/€ 00CYKJICHHSI 33J1aBaTh BOMPOCHI IO CYIIECTBY 0OCYK/1aeéMOM T€MBI, TPOOJIEMBI, periaeMoit
3a/1aud, BBICKA3bIBATh WJICW, HAIIEJICHHBIC HA TIOMCK PEIIEHUS; COMOCTABIISTh CBOHM CYXKICHHS C
CYXKJICHUSIMH JPYTUX YYaCTHHKOB JIHAJIOTa, OOHAPY)KMBATh Pa3Inuue M CXOJCTBO TO3HIUH; B
KOppeKTHOI opme PopMyIHpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHNS,

® TIPEACTABISITH PE3ydbTaThl PEIICHUS 3aadd, OJKCIEPUMEHTa, WCCIICIOBaHMs, IPOCKTa;
CaMOCTOSATENILHO BBIOMPATh (JopMaT BBICTYIUICHHUS C YUETOM 3a7a4 MPE3EHTAIIMH U 0COOEHHOCTEH
ayJIUTOPHH.

CoTpyaHunuecTno:

MMOHUMATh U UCII0JIb30BATh NMPEUMYIIECTBA KOMAaH/IHOM U UH/IMBHUIyaJIbHON pabOThI pU pPelIeHUuU



y4eOHBIX MaTeMaTH4eCKUX 3a/a4; NMPUHAMATh IIeJIb COBMECTHOW JESTEIbHOCTH, TUIAaHHPOBAThH
OpraHU3aIMI0 COBMECTHOM pPabOThl, pacmpenensiTh BUABI paldoT, JOrOBapUBATHCS, OOCYXKIATh
MIPOLIECC M PE3YNIBbTAT PA0OTHI; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;

® y4acTBOBATh B IPYNIOBHIX (hopmax paboTsl (00CYkaeHUSI, 0OOMEH MHEHUSMH, MO3TOBbIE IITYPMbI
U JIp.); BBINOJIHATH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOM JIEHCTBHS C APYTUMH WICHAMH
KOMAaHJIbl; OIICHMBAaTh Ka4yecTBO CBOEr0 BKJIaAa B OOIMMH MOPOAYKT TO KpPUTEPHUSM,
c(OpMyITMPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3

~

Vuusepcanvnvie pezynamuenvle Oelicmeusi odecnedusarom — @GopmMuposanue - CMblCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuszaums:

® CaMOCTOSITEIbHO COCTaBIIATH IUIaH, aNTOPUTM pelIeHUs 3adadu (WM €ro 4acTb), BBIOMpATh
cnoco0 pemeHus ¢ Y4€TOM HMMEIOLIMXCA PECypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUH ¢ yUETOM HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb:

e BIAJETh CHOCOOAMHM CAaMONPOBEPKH, CAMOKOHTPOJS TIpolecca M pe3yibTara pelieHus

MAaTeMaTUYECKOM 3a/1a4H;
® IIPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh [IPU PELICHUHN 3aa4l, BHOCUTh KOPPEKTUBBI

B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB, HAWICHHBIX OIIMOOK, BBISIBICHHBIX TPY.I-

HOCTEH;
® OILICHHUBATh COOTBETCTBUE PE3yJIbTaTa AESTEIBHOCTH MOCTABICHHOM 1Ie]IU U YCIOBUSAM, OOBACHSTH

NPUYUHBI JOCTH)KEHUS WM HEJIOCTIKCHHS IIeNTM, HAXOAWUTh OIMMOKY, JaBaTh OICHKY NPHOO-

PETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHbie pe3yibTaThl OCBOCHUS paboueil MporpaMMbl MO MaTeMaTHKE IPEACTaBJICHBI I10
rogaM oOydeHUs B CIEYIOLINX pa3jienax IporpaMMbl B paMKax OTAEIbHBIX KYypcoB: B 5S—6 Kilaccax
— Kypca «Matemaruka», B 7—9 kiaccax — KypcoB «Anredpay, «I'eomerpusi», «BepostTHOCTh 1
CTaTUCTUKAY.

PasButHe Orm4eckux NMpeACTaBICHUM W HAaBBIKOB JIOTHYECKOTO MBIIUICHHS OCYIIECTBISETCS Ha
MPOTSHKEHUM BCeX JIeT OOy4YeHMs] B OCHOBHOM IIKOJIE B paMKaX BCEX HAa3BaHHBIX KYypCOB.
[Ipeanomaraercs, 4TO BBITYCKHUK OCHOBHOW IIKOJIBI CMOXET CTPOUTH BBICKA3BIBAHUS M OTPULIAHUS
BBICKA3bIBaHUM, PpACIO3HABAaTh WMCTUHHBIE W JIOXKHBIE BBICKA3bIBAHUS, IPUBOIUTH NPUMEPHI U
KOHTPIIPUMEPBI, OBIANCET IOHATUAMM: OIPEACICHUE, AKCUOMa, TEOpeMa, A0Ka3aTelbCTBO — H
HAY4YHMTCS UCITIOJIBb30BaTh UX MPH BBHIIOJIHEHUHU YU€OHBIX U BHEYUEOHBIX 3a/1a4.

OCBOGHI/IQ y‘l66HOFO Kypca «MaTeMaTmca» B 5—6 KJiaccax OCHOBHOﬁ HIKOJIbI JOJI>KHO 06eCHe‘lPIBaTI>
JOCTHUIKCHHUC CJ'IC,Z[YIOH.II/IX Hpe,Z[MeTHBIX 06paSOBaTCJ'IBHBIX pe3ynLTaTOBI
5 kaace

Yucna u eviuucienus

e JloHumare u MMpaBUJIBHO ynOTpCGJ’IS{TB TCPMUHBI, CBA3aHHBIC C HATypaJbHbBIMHU YHCJIAMHU,
OOBIKHOBEHHBIMH U JACCATUYHBIMHA ,Z[p06$IMI/I.

e (CpaBHUBaTh W YHOPSJAOYMBATH HATypalbHbIE YHWCIA, CPAaBHUBATH B MPOCTEHIIMX CIydasx
OOBIKHOBEHHBIC IPOOH, IECITHIHBIE APOOH.

e CoOTHOCUTH TOYKY Ha KOOPIMHATHOW (YUCIIOBOM) MPSMON C COOTBETCTBYIOIIUM €W YHCIOM H
n300paXkaTh HATypaJbHbIE YHCIAa TOYKAMHU Ha KOOPJIMHATHOW (UHCIOBOM) MPSAMOIA.

e BrinmonHaTh apupmMeTnueckue AeUCTBUS C HATypaJbHBIMU YHCIaMH, ¢ OOBIKHOBEHHBIMU JPOOSIMU



B MPOCTEUIINX CITyYasx.
BhITIONMHATE IPOBEPKY, MPUKUAKY PE3YJIbTATa BRIYUCICHUN.
OKpyTrIaTh HaTYpaJIbHBIC YUCIIA.
Pewenue mexcmoeunix 3adau
Pemate TekcToBBIC 3amauM apu(PMETHUYECKUM CIIOCOOOM M C TOMOIIBI0 OPraHM30BAHHOIO
KOHEYHOT'0 Tiepedopa BCEX BOZMOKHBIX BAPUAHTOB.
Pemate 3amaum, cojepkaiide 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYMHBI: CKOPOCTb, BpeMs,
paccTosiHue; 11eHa, KOJIMYE€CTBO, CTOMMOCTb.
Hcnonb30BaTh KpaTKue 3aMUCH, CXEMbI, TAOIUIIbI, 0003HAYCHHUS TP PEIICHUH 33]1a4.
[Tonb30BaTbCcsl OCHOBHBIMHM E€IMHUIIAMH W3MEPEHMS: II€HbI, MAacCChl; PACCTOSHUSA, BPEMEHH,
CKOPOCTH; BBIpAXKaTh OJIHUA €TUHUIIBI BEJTMYHHBI Yepe3 APyTHE.
W3Bnekarb, aHaIW3MpOBaTh, OIICHUBATH HH(OpPMAIIMIO, TPEACTAaBICHHYI0 B Tabiuie, Ha
CTOJIOYATOW JauarpaMme, MHTEPIPETUPOBATh NPEICTABICHHBIC JaHHBIC, HCIIONIH30BaTh JaHHBIC
IIPU PEIICHUH 3a/1aY.
Haznaonan ceomempusn
[Tonb30BaTbcs TEOMETPUUECKUMU TMOHSITHSIMHU: TOYKa, MpsiMas, OTPE30K, Jyd4, Yrodi,
MHOTOYTOJILHUK, OKPYKHOCTb, KPYT.
[IpuBoauTe, mpuUMEpbHl OOBEKTOB OKPYXAIOMIET0 MHpa, UMEIMUX (OpMy HU3YUYEHHBIX
reOMEeTPHUECKUX (HUryp.
Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMH: BEpPIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMHU:
yroJi, BEPIIUHA, CTOPOHA, AUArOHaJb; C OKPYKHOCTBIO: PaIuyC, TUaMETp, LICHTP.
N300paxaTh W3ydeHHBIC T€OMETPUYECKHE (UTYPHl HA HEIMHOBAHHOW M KJIETYaTOH Oymare ¢
MTOMOIIBIO ITUPKYJISI U TUHEUKH.
Haxonuth NuHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHUEM C TOMOIIBIO JIMHEUKH, CTPOUTH
OTPE3KHU 3a/IaHHOM JUITMHBI; CTPOUTH OKPYKHOCTh 33JJaHHOTO pajuyca.
Hcnonws3oBaTh CBOWMCTBA CTOPOH M YIJIOB MPSAMOYTOJBHUKA, KBajpaTa JId HUX TOCTPOEHUS,
BBIYHCIICHUS TIOMIAN U IEPUMETPA.
BoruncnsaTe mepuMerp W IIIOMIAAbL KBajpara, MNPSIMOYTOIbHUKA, (DUTYp, COCTABJICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM yucIe (GUryp, n300pak€HHBIX Ha KJIeTyaTol Oymare.
[Tonb30BaTbcsi OCHOBHBIMH METPUYECKUMH €IMHUIIAMU U3MEPEHUS AJTUHBI, TUIOIIAIN; BbIpAXKaTh
OJIHM €JTMHUILIBI BEJTMYMHBI Yepe3 APyTHE.
Pacno3naBate mapauienenumnen, KyO, MCIONb30BaThb TEPMUHOJOTHIO: BEpIINHA, peOpo TpaHb,
M3MEPEHHUS; HaXOIUTh U3MEPEHUsI Mapasuiesienumnena, Kyoa.
Beruucnsate 00bEéM  KyOa, mMmapaienenurena MO 3aJaHHBIM H3MEPEHHUSIM, T0JIb30BaThCs
eAMHUIIAMU U3MEPEHHs 00BEMA.
Pemate HecnoXHbIE 3a7aud Ha M3MEPEHHWE TEOMETPHUYECKHUX BEJIMYUH B IPAKTUYECKUX
CUTYaIUsX.

6 xaacc
Yucna u evluucnenus
3HaTh ¥ TOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3TUYHBIMUA BUJIAMU YHCEIl M CITOCOOaMM WX 3aIHCH,
MEePEXOIUTH (€CITU 3TO BO3MOXKHO) OT OJHOM (POPMBI 3aMMKUCH YHCIIA K APYTOM.
CpaBHHBATh W yMOPSAIOYMBATH IIEJIbIE YHCIIa, OOBIKHOBEHHBIE U JIECATUYHBIC IpOoOU, CPAaBHUBATH
YHUCJIa OJHOTO U Pa3HBIX 3HAKOB.
BeimonHsaTe, coderas YCTHbIE W THChbMEHHbIE TPUEMBI, apudmeTHuecKkue AeUCTBUS C



HaTypaJbHBIMM M  LEIbIMH  YHUCIAMH, OOBIKHOBEHHBIMM M  JECATHYHBIMU  JIPOOSIMH,
MI0JIO)KUTEIIbHBIMU U OTPULIATEIbHBIMU YMCIIAMHU.

BbluncnaTe 3HAUEHUS YMCIOBBIX BBIPAKEHMM, BBIIOJIHATH HMPUKUIKY M OLEHKY pe3yJsibTaTra
BBIUMCIICHUI; BBIIOJIHSTH IPe0Opa30BaHUs YMCIOBBIX BbIPAKEHHI Ha OCHOBE CBOICTB apudmeTu-
YECKUX JACUCTBUM.

COOTHOCUTH TOYKY Ha KOOPIWHATHOW MPSIMOW C COOTBETCTBYIOIIUM €i YHCIOM U U300paxarh
4KCJIa TOYKaMU Ha KOOPAMHATHOW MPSIMOM, HAXOAUTh MOAYJIb YUCIIA.

CoOTHOCUTH TOUKH B IPSMOYIOJILHOM CUCTEME KOOPJIAMHAT C KOOPAWHATAMU 3TOH TOUKHU.
OKpyrisTh Lejble YUcia U JeCATUYHbIE JpoOU, HAXOAUTh NPUOIINKEHUS YUCEIL.

Yucnoevie u OyK6eHHbIE BLIPANCCHUS

[ToHnMaTh ¥ ynoTpedasiTh TEPMHUHBI, CBSI3aHHBIE C 3aIIUChI0 CTEIICHU YUCIIA, HAXOUTh KBAaJpaT U
Ky0 uncIa, BBIUACIIATH 3HAUEHUS YMCIIOBBIX BBIPAXKEHUM, COIEPIKALINX CTEIICHHU.

ITonp30BaTbCsl IpU3HAKaAMU JEIMMOCTH, PACKIAAbIBATh HATYpPaJIbHBIE 4YHCJIA Ha IPOCTHIE
MHOXUTEH.

[Tonp3oBaTbest MacmTaboM, COCTABIISATE MPOTIOPLIUU M OTHOILICHHSL.

Hcnonb3oBate OykBbl Ui OOO3HAYEHMs YHUCEN IpPU 3alMCH MaTeMaTHUYECKHX BbIPAXEHUH,
COCTaBJISATh OyKBEHHbIE BBIpAXEHUS M (HOPMYJIbl, HAXOJUTh 3HAUECHUs OYKBEHHBIX BbIPaKEHUH,
OCYILECTBIISAS HEOOXOUMBIE 110/ICTAHOBKH U IPE0Opa30BaHMsL.

HaxoauTs HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmoeuvix 3a0au

Pemiate MHOrOIIAroBble TEKCTOBBIE 3a/jaul ApU(PMETHIECKUM CIIOCOOOM.

Pemate 3amaum, CBSi3aHHBIE C OTHOLIEHUEM, IPONOPLUOHAIBHOCTBIO BEIUYMH, HPOLICHTaAMU;
pelaTh TpPU OCHOBHBIE 33/1a4l HAa JPOOU U MIPOLIEHTHI.

Pemate 3amaum, conepkammye 3aBUCUMOCTH, CBSI3BIBAIOIIHME BEJIMYUHBI. CKOPOCTh, BpeM,
paccTosiHUE, IIeHa, KOJIMYECTBO, CTOMMOCTb; IPOU3BOIAMTENBHOCTh, BpeMs, 00bEMa paboTshl,
UCHONIb3Yysl apu(MeTHdyeckue JeHCTBUs, OLIEHKY, NPUKHUJAKY; IIOJb30BaThCA €IUHULIAMU
U3MEPEHUS COOTBETCTBYIOIIMX BEJINYHUH.

CocTtaBnaTh OyKBEHHBIE BBIPAXKEHUS 110 YCIOBHIO 334a4H.

W3BnekaTh HHQOpMAIMIO, NPEACTABICHHYIO B TaOnMIaX, Ha JMHEWHOW, cTonbyaroil uim
KpyTOBOM JnarpaMMax, MHTEpIPETUPOBATh NIPEACTABIECHHBIE JaHHBIE; UCIIOIb30BaTh IaHHBIE IPU
pelieHuu 3a1ay.

[IpencraBnsaTs HHGOPMAIHMIO C TOMOIIBIO TAOIULL, TUHEHHOM U CTOJIOUAaTON AUarpamMM.
Hacnaonan ceomempus

[IpuBoauTh mpHMEpHl OOBEKTOB OKPYKAIOLIETO0 MHpa, HMEOIMX (OpMYy H3YYEHHBIX
F€OMETPUUYECKUX IIOCKUX W MPOCTPAHCTBEHHBIX (UIYp, IPUMEPHl PABHBIX U CUMMETPUUYHBIX
uryp.

N300pakaTh ¢ MOMOUIbIO LUPKYJIS, JUHEHKH, TPAHCHOPTHpA HA HEIMHOBAHHON W KJE€T4aToU
OyMare u3y4eHHbIE IUIOCKME TeOMeTpuyeckue QUrypbl U KOHPUIypaluu, CHUMMETPUYHBIE
¢urypel. 6 Ilonb30BaThCsl T€OMETPUUECKUMH MOHATUSIMH: PABEHCTBO (UIYp, CHUMMETPHS;
HCIIOJIb30BAaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPUEH: OCh CUMMETPHUH, LIEHTP CUMMETPHH.
HaxoauThs BeNMYMHBI YIJIOB M3MEPEHUEM C MOMOUIBIO TPAaHCIOPTUPA, CTPOUTH YIVIBI 3aJaHHOMN
BEJINYMHBI, NIOJIb30BATHCS MPU PEIICHUH 3aJa4 I'paJyCHOM MEpOMl yIJIOB; paclio3HaBaTh Ha 4ep-
TeXaxX OCTPBIN, IPAMOM, pa3BEPHYTHIN U TYIOU YTIIBI.

BpluncnaTe AMHY JOMaHOH, IEPUMETP MHOTOYTI'OJIbHHUKA, MOJIb30BAThCS €AMHULIAMU U3MEPEHMS
JUIHBI, BBIPAKATh OJJHU €IMHULBI U3MEPEHUS JJINHBI Yepe3 IpyTrue.



Haxoauts, ucnomnp3ys 4yepTéxHble HHCTPYMEHTBI, PACCTOSIHUS: MEXY JBYMSI TOUKAMH, OT TOUKH
JI0 IPSIMOM, JUTMHY TIyTH Ha KBaJpaTHOM CETKeE.
Boruncnsate miomaas Guryp, CoOCTaBIeHHBIX M3 MPSIMOYTOJIbHUKOB, UCIOIB30BaTh pa3OueHue Ha
MPSIMOYTOJIbHUKH, Ha paBHbIE (UTYPBI, JOCTpaBaHUE A0 MPSIMOYTOJbHHUKA; MOJIb30BaThCS OC-
HOBHBIMU EAMHHMIIAMU W3MEPEHUS IUIOIIAIU; BBIPAXKATh OJHU EAMHHIIBI U3MEPEHMs IJIOLIAAH
yepes Jpyrue.
PacrioznaBath Ha MOJENAX M U300paKEHUSX MNHUPAMHUAY, KOHYC, IMJIMHAP, HCIOIb30BaTh
TEPMHUHOJIOTHIO: BEpILIMHA, pedpo, rpaHb, OCHOBAHUE, pa3BEPTKA.
N306paxaTs Ha KJleT4aToil Oymare mpsiMOYTOJIbHBIN Mapaieienumne].
Boraucnare 00bEM  MPSIMOYTOJBHOTO IMapajuiesenunena, Ky0a, I0JIb30BaTbCsl OCHOBHBIMH
€IMHUIIAMU U3MEPEHHS 00bEMa; BEIPAXKATh OJTHU CIMHUIIBI U3MEPEHUSI 00hEMA Yepe3 IPyTHe.
Pemartn HEecnoKHEBIE 3a1a41 Ha HAXOXKACHHUC I'COMCTPUUCCKHUX BCIIMYUH B ITPAKTHUYCCKUX
CUTYaLUsX.
OcBoeHne ydaeOHOTro Kypca «AJiredpa» Ha ypoBHE OCHOBHOTO O0IIIEro 00pa3oBaHusl JOIKHO
obecreunBaTh JOCTHKEHHE CIEAYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX Pe3yIbTaTOB:
7 kiaacc
Yucna u evluucinenus
BoinmonusaTe, coderas yCTHble W TUChbMEHHBbIE TNPUEMBI, apudmeTHyecKkue AeUCTBUS C
pallOHaJIbHBIMHA YU CJIaMHU.
HaxonuTe 3HAYeHHS YHCIOBBIX BBIPAKECHUH; NMPUMEHSATh Pa3HOOOpa3HBIE CIIOCOOBI U TPUEMBI
BBIYUCJICHUS 3HA4YCHUU I[p06HI)IX Bblpa)KeHHﬁ, COZACPpIKAIINX OOBIKHOBEHHBIE U JCCATUYHBIC
Ipoou.
[lepexoauth OT OAHOIN (OPMBI 3aMMCH YKMCET K Apyroi (mpeoOpa3oBhIBATh JACCATHUHYIO Jpo0Ob B
O6I)IKHOBGHHYIO, O6I)IKHOBCHHYIO B ACCATUYHYIO, B YAaCTHOCTHU B 6€CKOH€‘IHYIO ACCATUYHYIO
Tpo0B).
CpaBHUBaTh U YIOPSAI0YMBATH PALIMOHAJIbHBIE YUCIIA.
OKpyTITh YUCIa.
BhINONHAT, TNPUKHUIKY M OLEHKY pe3yJbTaTa BBIUYMUCICHHM, OIIEHKY 3HAYeHHH YHCIOBBIX
BBIPaKCHU.
BrInonHATE A€MCTBUS CO CTEMEHSIMU C HATYPaTbHBIMU MTOKA3aTEISIMU.
HpI/IMeHHTB MPU3HAKH ACTIUMOCTH, Pa3JI0KCHUC HA MHOKHUTCIIN HATYpPaJIbHbIX YU CCII.
Pemarp mpakTUKO-OpUEHTHUPOBAHHBIE  3a/ayH, CBSI3aHHBIE C  OTHOIIEGHHWEM  BEJIMYUH,
MIPOMOPIIMOHAIBHOCTBIO BEIMYNH, MPOLIEHTAMHU; HHTEPIIPETUPOBATH PE3YIbTAThl PEIICHUS 3a/1a4 C
y4€TOM OTpaHUYECHHM, CBSI3aHHBIX CO CBOMCTBAMH pPacCMaTpPUBAEMbIX OOBEKTOB. Anzedpauyeckue
6bIPAICCHUA
Hcnonb3oBarh anreOpanyeckylo TEPMUHOJIOTHIO U CHMBOJMKY, HPUMEHATh €€ B Ipolecce
OCBOEHHUSA y4yeOHOro MaTepuaa.
HaxonuTs 3HaueHus OYKBEHHBIX BBIPQKEHUN MIPH 3a/IaHHBIX 3HAYCHHSIX MTEPEMEHHBIX.
BrimonuaTe mpeoOpa3oBaHUsl IIEIOTO BBIPAKEHHS B MHOTOWIEH TMPUBEICHHEM IOJA00HBIX
cllaraeéMblIX, PaCKpbITUEM CKOOOK.
BrimonaaTte YMHOKCHHUE OJHOYJICHA Ha MHOT'OYICH W MHOTI'OYJICHAa HAa MHOI'OYICH, IMPUMCHATH
(dbopMyIbI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.
OcylecTBIATh Pa3ioKeHWEe MHOTOWIEHOB HAa MHOXKUTEIM C MOMOIIBIO BBIHECEHHUS 32 CKOOKH
o0IIero MHOXXUTENS, TPYNIHUPOBKU CIAraeMblX, MpUMEHEHUs (HOpMyaT COKpPAIIEHHOTO



YMHOKEHHUS.

[TpumensaTh mpeoOpazoBaHUs MHOTOWIEHOB JUIS PELICHHs pa3jMyHBbIX 3a]ad W3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 pPeabHON MPAKTHKHU.

Hcnonb3oBaTh CBOMCTBA CTEMeHEW ¢ HATypaJbHBIMHM I[OKa3aTeasIMU JJIs mpeoOpa3zoBaHUs
BBIPAYKECHHUIA.

Ypasenuenus u nepasencmea

Pematsb nuHeliHbIE ypaBHEHUSI C OAHON NIEPEMEHHOM, MPUMEHSS IpaBUiia IEPEX0/1a OT UCXOTHOTO
YpaBHEHHUSI K paBHOCHIIbHOMY eMy. [IpoBepsTh, sIBIIsIeTCS JI1 YUCIIO KOPHEM ypaBHEHUSI.
[IpumensTs rpaduueckre METObI IPU PEHICHUH TUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonOupars mpumepsl Hap 4YHCEN, SBISIOIIMXCS PELICHUEM JIMHEHMHOIO YpaBHEHUS C JBYMs
IIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHON IUIOCKOCTH TpaUK JTUHEWHOTO ypaBHEHUS C JBYMs NEPEMEHHBIMH;
MOJIb3YACH IpaUKOM, IPUBOJUTH IPUMEPHI PELICHHS YPABHEHHUS.

Pemrate cuctembl IByX TMHEHHBIX YPaBHEHHH C IByMsI IEPEMEHHBIMH, B TOM YHCJIE IPa(UIECKH.
CocTaBnarh U pemiath JUHEHHOE YpaBHEHHE WM CUCTEMY JMHEHHBIX YpPaBHEHHH IO YCIOBHUIO
3a/la4M, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4Ml MOJTYYCHHBIN pe3yJbTar.
Koopounamut u cpagpuxu. @ynxyuu

N300paxaTh Ha KOOPAMHATHOM NPSIMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAMHATAM,
JIy4H, OTPE3KU, HHTEPBAJIbl; 3aIIUChIBATh YMCIIOBbIE IPOMEKYTKHU Ha aareOpanyeckoM si3bIKe.
OtmeudaTs B KOOPJAMHATHOM IJIOCKOCTH TOYKH MO 33JaHHBIM KOOpPJIWHATaM; CTPOUTH rpaduxu
nuHeHHbIX QyHKIMA. CTpouTth rpaduk GyHKImu y = | x |.

OnwuceBaTh ¢ MOMOUIBIO (YHKIHMH H3BECTHBIE 3aBUCUMOCTH MEXIy BEIMYMHAMH: CKOPOCTH,
BpEMS, paCCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTD; IIPOU3BOIUTEIILHOCTD, BpEMS, 00bEM pabOThI.
HaxonuTs 3HaueHune GyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[TonumaThs rpaduyeckuil crnoco0 mpeAcTaBIeHUs M aHanu3a UWHQPOpPMAlMU; U3BJIEKaTb U
MHTEPIPETUPOBATh HHPOPMALIMIO U3 TPa(QUKOB peatbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

8 kirace

Yucna u epluucnenus

Hcnonp30BaTh HavaJIbHbBIE MTPEICTABICHHUSI O MHOYKECTBE JEMCTBUTENIBHBIX YNCEN AJI1 CPAaBHEHUS,
OKpYIJIEHUS U BBIYMCICHMH; M300pa)kaThb JEHCTBUTENbHBIE YMCIa TOYKAMM Ha KOOPAWHATHOMN
IPSIMOM.

[IpuMeHsATh MOHATHE aApUPMETUUYECKOTO KBAJPATHOTO KOPHS; HAXOAWUTh KBaJpaTHbIE KODHH,
UCTOJb3Yys IPU HEOOXOIUMOCTH KaJIbKYJIATOP; BBIIOIHATH MPeoOpa3oBaHusl BhIpaKEHHM, coep-
JKaIlMX KBaJpaTHblE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaThk 3anmucu OOJBIIMX M MalbIX YHMCENT C MOMOIIBIO JIECATHYHBIX ApoOeil u creneHei
gucina 10.

Anzedpauueckue svipasrcenus

[IpuMeHATH MOHATHE CTETEHU C LIEIBIM IOKa3aTesIeM, BBIIOIHATH MPeoOpa3oBaHMsl BBIPAXKEHUH,
COJIEpIKAIIMX CTETIEHH C LENIBIM IIOKa3aTEIIEM.

BBINONHATE TOXJIECTBEHHBIE MPe0oOpa30BaHUs pallMOHAIBHBIX BBIPAKEHUH Ha OCHOBE MPaBUII
JeMCTBUI HaJl MHOTOYWIEHaMHU U alireOpandeckuMH IpOoOsiMHU.

PacknagpiBaTh KBaipaTHBIN TPEXUICH HA MHOXKUTEIH.

[IpumensTh npeoOpa3oBaHUsl BBIPAXKEHUH ISl pELISHMs] pPa3IM4HBbIX 33/Ja4 U3 MaTeMaTHKH,
CMEXKHBIX [TPEIMETOB, U3 PEAIbHON IIPAKTUKHU.



Ypaenenus u nepasencmea

Pemate nuHeliHble, KBagpaTHbIE YpPaBHEHUS U PAlMOHAJIbHBIE YPABHEHMS, CBOJSIIMECS K HUM,
CUCTEMBI JIBYX YPaBHEHHH ¢ ABYMsI IEPEMEHHBIMHU.

[IpoBoauTh mpocTeiiliue HCCAeAOBAHUS YPAaBHEHMM M CHCTEM YypaBHEHUH, B TOM 4YHUCIE C
MIPUMEHEHHEM TrpapUuecKuX MpeACTaBlIeHUH (yCTaHaBIUBaTh, UMEET JIM YpaBHEHUE WJIM CUCTEMa
YpaBHEHUI peIlieHus], €ClIi UMEET, TO CKOJIBbKO, U Tp.).

[lepexonuTh OT cIOBECHON (QOPMYITUPOBKH 3a7auul K e€ anreOpanueckod MOJENHU ¢ MOMOIIbIO
COCTAaBJICHHS YPAaBHEHUS WM CUCTEMbI ypaBHEHUN, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEK-
CTOM 3aJIau MOJIyYEeHHBIN pe3yybTar.

[IpuMeHsTh CBONCTBAa YHCIOBBIX HEPABEHCTB [JIsi CpPAaBHEHHUsS, OLIEHKM; peEIlaTh JIMHEWHBIE
HEpPaBEHCTBA C OJHOM MEPEeMEHHONM M MX CHUCTEMbl; JaBaTh TIpadUUYEecKyl0 HILIIOCTPALIUIO
MHO>KECTBa PELICHUI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

[loHuMaTh M UCNONB30BaTh (PYHKUMOHAIbHbIE MOHATUS M S3bIK (TEPMUHBI, CHUMBOJIMYECKHE
0003HaYeHMs); ONpeNeNATh 3HaUeHHue (PYHKLUHU 10 3HAYEHUIO apryMEHTa; ONpeJelsTh CBONCTBA
¢bynkuu no e€ rpadguxy.

CtpouTh TpaduKK dIEMEHTapHBIX GYHKIHI BUAa y=K/X, Y = X2,y = X3,y = | x |, y=VX ommceIBaTh
CBOWCTBA YUCIOBOM (PYHKLUH 1O €€ rpaduKy.

9 kJacc

Yucna u éviuucnenusn

CpaBHUBaTh U YIOPSAI0YMBATh PALIMOHAJIBHBIE U HPPALIMOHAIIbHBIE YUCIIA.

Boimonuate apudmernyeckue ACHCTBUS C PALMOHAIBHBIMU YHUCIAMM, COYeTas YCTHBIE U
MUCbMEHHBIE IPUEMBI, BHITIOIHSITH BEIUMCIICHUS ¢ UPPALlMOHATIbHBIMU YUCIAMH.

HaxonuTh 3HayeHHs cTeneHeW C IeIbIMU IOKa3aTelsIMHM M KOPHEH; BBIYMUCIATH 3HAUYCHUS
YHCIIOBBIX BBIPAXKEHUH.

OxpyrisiTh AEUCTBUTEIBHBIE YHUCIIA, BBIIOJIHATh NPHUKUAKY pE3yJbTaTa BBIUMCICHHUH, OLEHKY
YHCIIOBBIX BBIPAXKEHUH.

Ypasenenusn u nepagencmea

Pemarp nuHelHBIE W KBaJpaTHbIE YPaBHEHUS, YPaBHEHMS, CBOJALIMECS K HUM, MPOCTEHUIINE
JIpOOHO-pallMOHAJIbHBIE YPABHEHMUS.

Pemarp cucreMbl JByX JMHEHHBIX YpaBHEHMH C JABYMs IE€PEMEHHBIMU U CHCTEMBI JBYX
YpaBHEHUI, B KOTOPBIX OJJTHO YpaBHEHUE HE SIBISIETCS JTMHEHHBIM.

Pemarp TekcTOBBIE 3a/1a4K AIreOpandecKM CIIOCOOOM € IMOMOIIBIO COCTABIEHUS YPaBHEHUS WU
CHCTEMBI JIBYX YPAaBHEHHH C ABYMsI IEPEMEHHBIMHU.

[IpoBONTE TpOCTEHIINE HCCIEAOBAHUS YPABHEHUHM M CHCTEM YPAaBHEHMM, B TOM YHCIE C
pUMEHEHHEM rpaduuecKux MpeCTaBICHUN (yCTaHABINBATh, UMEET JIM YpaBHEHUE WM CHCTEMaA
YPaBHEHUI PELIEHUs], €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemrate nuHeiiHbIe HEpaBEHCTBA, KBAApaTHbIE HEPABEHCTBA; N300paXkaTh pelleHe HEPABEHCTB Ha
YHCIIOBOM MPSIMOM, 3aIIUCHIBATh PEIIEHNUE C TIOMOIIBIO CHMBOJIOB.

Pemarp cuctembl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIOIIME KBAJpPaTHOE
HEpaBEHCTBO; M300pa)kaTh peIIeHHE CHCTEMbl HEPABEHCTB HA YHMCIOBOM MNpPSMOH, 3alUCBIBATh
pELIEeHNE C TOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NP PELIEHUH Pa3IMYHBIX 3a7ad.

Dyukyuu

Pacnio3HaBath (yHKIMHM H3y4eHHBIX BUAOB. [loKa3biBaTh CXEMaTHUYECKH pAaCIOJIOKEHUE Ha



KOOPJIUHATHOM TIOCKOCTH I'paUKOB

HKmii Buza: Y = kX, y = kx + b, y = x/X, y= ax’+ex+c, y=vx,
y y y y y y

y = %3,y = | x | B 3aBUCHMOCTH OT 3HaueHHUil KOIQPUIMEHTOB; OIMCHIBAaTh CBOMCTBA
(bYHKIHHA.

e Ctpouth U M300paKaTh CXEMAaTHUECKU TPaPUKU KBAJAPATUUHBIX (DYHKIUH, OMHMCHIBATH CBOMCTBA

KBaJPAaTUYHBIX (PYHKLIUH 110 UX Tpaduxam.

e Pacro3HaBaTh KBaJpaTW4Hyl (QYHKIHIO MO (GOpMylse, HMPUBOAUTH HPUMEPHI KBAJAPATUYHBIX

GbyHKIUH U3 peanbHON KU3HU, PU3NKU, TEOMETPHUH.

Apudmemuuecmm u ceomempuueckan npozpeccuu

Pacrnio3naBath apupmMeTHIecKyIo 1 T€OMETPUIECKYIO IIPOTPECCUH MIPH Pa3HBIX CIIOCO0AX 3aaHMs.
BbINONHATE BBIUUCIEHUS C HCHOJIb30BaHHEM (GOpMyd N-2o wieHa apuMETHYECKOW U
TFE€OMETPUUYECKOM MPOTPECCU, CYyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4ieHbl OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM MJIOCKOCTH.

Pemarp 3ajaun, cBA3aHHBIE C YUCIIOBBIMM IIOCJEI0BAaTEIbHOCTSMHU, B TOM 4MCIE 3aJaud W3
peanbHOM JKU3HU (C UCTIONB30BAHUEM KAJIBKYJISATOPA, IIU(PPOBBIX TEXHOJIOTHH).

OcBoenue y4yeOHOro Kypca «I'eoMeTpusi» Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHUs JOJDKHO

o0ecreunBaTh JOCTIKEHHE CIEIYIONNX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

7 kiaacce

Pacnio3HaBaTh  M3y4yeHHBIE TeOMETpUYECKHE (UIYpbl, ONpeNeNiaTh HMX  B3aUMHOE
pacnosoxkeHue, u300paxarb reoMeTpuyeckue (PUrypbl; BBIIOJHATH YEPTEKHU IO YCIOBHUIO
3a1a4u. M3MepsTh NMHEHHBIE U yIJIOBbIE BEIWYMHBI. Pemars 3a1aun Ha BBIUMCIICHHUE JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb rpyOyr0 OLEHKY JIMHEHHBIX M YIJIOBBIX BEIWYHMH NPEAMETOB B PEAIbHOM >KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyare pasmepbl 3TUX 0OBEKTOB 110 MOPSIJIKY BETHUUNHBI.
CTpouTh 4epTeKH K FTEOMETPUUECKUM 3a1a4aM.

[Tonp30BaTbCs MPU3HAKAMH PAaBEHCTBA TPEYTOJIBHUKOB, MCIIOJIB30BAaTh IPU3HAKU U CBOMCTBA
paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a]1a4.

[IpoBONTH JIOTHUECKHUE PACCYKICHHS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.
[lonp30BaTbcs IPU3HAKAMU PABEHCTBA IPSAMOYTOIBHBIX TPEYrOJBHHUKOB, CBOWCTBOM
MEJUaHbl, MPOBEACHHOW K TUIIOTEHY3€ IIPSAMOYIOJIBHOIO TPEYrOJbHUKA, B PpELICHUU
F€OMETPUYECKHX 3a/1a4.

OnpenensaTh NapauiebHOCTh NPSIMBIX C IOMOIIBIO YIJIOB, KOTOpblE 00pa3yeT ¢ HUMH
cexymas. OmnpenensaT NapauleIbHOCTH MPSMBIX C MOMOLIBIO PAaBEHCTBA PACCTOSIHUN OT
TOYEK OJTHOM IPSIMOM 10 TOYEK APYTOM MPsIMOM.

Pemrate 3a1aun Ha Ki1eT4aToi Oymare.

[IpoBOANTH BBIUMCICHHUS W HAXOJIUTh YHUCIOBble U OyKBEHHbIE 3HAa4Y€HHs] YIJOB B
F€OMETPUYECKUX  33Ja4aX C MCHOJIB30BAHWEM CYMMBI YIVIOB TPEYTOJBHUKOB H
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MPU MEPECEUEHUH JBYX MapalIebHbBIX
MPSAMBIX CEKyIIel. PemaTe mpakTnyeckue 3a1a4y Ha HaXOKICHHUE YIJIOB.

Brnaners nmoHsATHEM reOMETPHUYECKOT0 MECTa TOUYEK. YMETh ONpPEeesiTh OMCCEKTPHUCY yria U
CEpEeIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOYEK.

@opMyIMpOBATH OMNpPEAEIEHUs OKPYKHOCTH W KpyTra, XOpAbl M AMAMETPAa OKPY>KHOCTH,
II0JIb30BAThCA UX CBOMCTBAMH. Y METh IIPUMEHSTh 3TH CBOWCTBA IPU PEIICHUH 3aa4.



Bnanere NoHsTHEM OMMCAaHHOW OKOJIO TPEYrOJbHUKA OKPYXKHOCTH, YMETb HAaXOAWUTh €€
ueHtp. [lonb30BaThCs pakTamMu 0 TOM, YTO OMCCEKTPHUCHI YITIOB TPEYTOIbHUKA MIEPECEKAIOTCS
B OJHOH TOYKE, U O TOM, YTO CEpEIMHHBIEC NEPIEHAMUKYISIPbl K CTOPOHAM TpPEyrojbHHUKa
NIEPECEKA0TCsl B OTHON TOUKE.

Brnagers noHATHEM — KacaTeIbHOM K OKPY)KHOCTHM, IOJb30BaTbCsl  TEOPEMOW O
NEePIEeHAUKYIIPHOCTH KacaTeIbHOW U paJinyca, IPOBEIEHHOIO K TOUKE KacaHusl.
Ilonp30BaTbcsd  MPOCTEMIIMMM ~ T€OMETPUYECKMMH  HEPaBEHCTBAMM,  IIOHMMAaThb  HX
IIPAKTUYECKUIA CMBICIL.

IIpoBOIUTH OCHOBHBIE T€OMETPUUYECKHE TOCTPOSHHUSI C IOMOIBIO LIUPKYJIS U JIMHEHKH.

8 kiacc

Pacrio3HaBaTh OCHOBHBIE BHJIbl UETBHIPEXYTOJIbHUKOB, HX 3JIEMEHTHI, I0Jb30BATHCA HX
CBOMCTBAMH IIPH PELIEHUH FEOMETPUUECKUX 3ajau.

[IpuMeHsTh CBOMCTBA TOUKH I€PECEUEHUSI MEJIMAH TPEYroJibHUKA (LIEHTpa Macc) B pEIICHUN
3ajau.

Bnagers noHsitueM cpeHel TMHUM TPEYToJbHUKA U Tpaleluy, IPUMEHITh X CBOMCTBA IPU
pemieHMH reoMeTpudeckux 3anad. llonb3oBarbes Teopemoit daneca u  Teopemoit 0
[IPOINOPLIMOHAJIBHBIX OTPE3KaX, MPUMEHSATh UX Ul PELLICHUS IPAKTUUECKUX 3a1a4.
[TpuMeHsATh PU3HAKK MTOI00MS TPEYTOJIBHUKOB B PEIICHUN T€OMETPUYESCKHX 33/1a4.
[Tonp3oBarbes Teopemoil [Iudaropa it pemeHuss reoMeTpUYecKUX M MPaKTHUECKUX 3aj1ad.
Ctpouth MaTeMaTM4YEeCKyl0 MOJIeNIb B INPAKTUYECKUX 3a7ayaX, CaMOCTOSTENbHO JeNaTh
4epTEK U HAXOAUTh COOTBETCTBYIOLIUE JUINHBI.

Bnaneres mNOHATHAMHU CHHYca, KOCHMHYCa M TaHI'€HCA OCTPOro yria HpSMOYTOJbHOTO
TpeyrosibHuKa. [101630BaThCsl STUMM MOHATUSAMU JUISL PELICHUS TPAKTUYECKHX 3a/1a4.
Bbruucnare (pa3inyHbIMU CIIOCOOAMH) IUIOIIA/b TPEYTrOJbHUKA U MJIOLIA 1 MHOTOYTOJBHBIX
¢uryp (moab3ysch, I7ie HEOOXOAUMO, KaJIbKyJIATOpoM). IIpuMeHsATh ModydYeHHbIE YMEHUS B
MPaKTUYECKUX 3ajjauax.

Brnagers NOHATUSAMU BIHCAaHHOTO M ILEHTPAJIBHOIO YIja, HCIOJIb30BaThb TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIJIax MEXAy XopJamH (CeKyIMMM) M yIrie MeXIy KacaTelbHOW H
XOp/I0H IpY PELIEeHUU T€OMETPUUECKUX 3a/1ad.

Brnagers NOHATHEM ONMCAHHOIO YETBIPEXYTOJIbHMKA, IPHUMEHATH CBOWCTBA ONMCAHHOIO
YeThIPEXYTOJIbHUKA ITPH PEIICHUHU 3a]1a4.

[IpyuMeHsTh NOJydyEeHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTHh MAaTeMaTUYEeCKUE MOJAETH JUIs
3a/la4 peaJbHOM >KM3HU M TPOBOJUTH COOTBETCTBYIOLME BBIYUCIECHHS C HNPUMEHEHHEM
0/100Ms U TPUTOHOMETPUH (TIOJIB3YSCh, IJIe HEOOX0IUMO, KaJIbKYJISATOPOM).

9 kJacc

3HaTh TPUTOHOMETpHUUECKHE (PYHKIMU OCTPHIX YIJIOB, HAXOAUTh C UX MOMOUIBIO PAa3IUYHbIE
3JIEMEHTHI NPSIMOYTOJIBHOTO TPEYroJbHUKA («pEelIeHHE MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY).
Haxoauts (¢ moMonibio KalnbKyJISaTOpa) AIUHBI U YIJIbI ISl HE TaOJIMYHBIX 3HAUCHUH.
[Tonb3oBatbes (popmynamMu MPUBENEHUS M OCHOBHBIM TPUTOHOMETPHUUECKUM TOXKIECTBOM
JUISL HAXOXKJAEHUSI COOTHOILIEHUH MEX]Ty TPUTOHOMETPHUUYECKUMH BETUUMHAMHU.

Hcnonb30BaTh TEOpeMbl CHUHYCOB M KOCHHYCOB JUIsl HAXOXKICHHUS PA3JIMYHBIX DJIEMEHTOB
TPEYTrOJIbHUKA («PELIEHUE TPEYTOJIBHUKOBY), IPUMEHATh UX IPHU PEIIEHUU T'€OMETPUUYECKUX
3ajau.

Brnagers monsTusMu mpeoOpa3zoBaHUsl MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB IMOAOOHBIX
¢uryp. Ilonb3oBaTecs cBONCTBAMU MOA00MS TPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JTUHBI



U HAXOOUTh yIibl y NoA0OHBIX ¢uryp. Ilpumensars cBoiicTBa mogoOMs B MPaKTHYECKHX
3aadax. YMeTh NPUBOIUTH IPUMEPHI IOJOOHBIX (PUTYD B OKpPY’KAIOLIEM MUpE.
ITonb30BaTbest TeOpeMaMu O IPOU3BENCHUM OTPE3KOB XOpH, O IIPOM3BEICHUU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcsl BEKTOpaMH, IIOHUMATh UX TEOMETPUUECKUN U (PU3UYECKHI CMBICH, IPUMEHSTh
UX B PELICHUU F€OMETPUYECKUX U (pu3ndeckux 3anad. [IpumMensTs ckanspHoe Npou3BeieHUe
BEKTOPOB JUIsl HAXOKICHMS IUIMH U yTJIOB.

[lons30BaTbCcst METOAOM KOOPAMHAT Ha INIOCKOCTH, IPUMEHATH €ro B PELICHUU
TE€OMETPUUYECKUX U NTPAKTUYECKUX 3a]1a4.

Biagers NOHATHAMM INPaBUIBHOIO MHOIOYI'OJIBHUKA, IJIUHBI OKPYXKHOCTH, [UIMHBI JIyTH
OKPY’KHOCTH U PaAMAaHHOM Mepbl yIila, yMETb BBIYUCIATH IUIOIIAAb Kpyra M €ro 4acTeu.
IIpuMeEHSTh OTY4YEHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

HaxonuTe ocu (MM LEHTpPbI) CUMMETpPUU (UTYp, HNPUMEHATh JBHKEHUS IUIOCKOCTH B
MIPOCTEUIINX CITyYasix.

[IpuMeHsTh NOTy4YEeHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOEIN AJIs
3a/1a4 PeAIbHOM KU3HU U IIPOBOJUTH COOTBETCTBYIOIINE BEIYUCIICHHS C IPUMEHEHHEM
o100 ¥ TPUTOHOMETPUIECKUX (PYHKIUH (ITOIB3YsICh, TJIe HEOOXOAMMO, KAJIbKYJISTOPOM).

Hpe,[[MeTHLIe pe3yjibTaTbl OCBOCHHUSA KypCa «BGPOHTHOCTB M cTaTHCTHKa» B 7—9 kiaccax

XapaKTEPU3YIOTCA CACAYIOINMHU YMEHHUSIMU.
7 KJ1acc

Uwurare nH()OpMAIIHIO, IPEICTABICHHYIO B TAOIUIaX, HA AMArpaMMax; MPEJACTABISAThH JaHHBIC
B BHJIE€ TAOJUIl, CTPOUTH TUArPaMMBbI (CTOIOMKOBBIE (CTOJI0UYAThIEC) U KPYTOBBIE) IO MaCCUBaAM
3HAYCHUU.

OnuceiBaTh M HWHTEPIPETHPOBATh peallbHbIE YHCIOBBIC JaHHBIC, NPEJCTABICHHBIE B
Tabnuiax, Ha AuarpaMmmax, rpaukax.

Hcnonp3oBaTh Uis ONHMCAaHUA JAHHBIX CTATUCTMYECKHUE XapaKTEPUCTHKHU: CpeaHee
apudmernueckoe, MearaHa, HauOOJIbIlIEEe U HAMMEHbIIIEe 3HAYCHHU S, Pa3Max.

HNmets mpencraBieHue O CIy4alHOM W3MEHYMBOCTH Ha MpUMEpax IeH, (PU3NYECKUX
BEJIMYMH, AQHTPOIIOMETPUYCCKUX JaHHBIX; WMETh TPEJCTABIICHUE O CTAaTUCTUYCCKOU
YCTOMYUBOCTH.

8 ki1ace

W3BnekaTh U nmpeoOpa3oBbIBaTh HHPOPMALIUIO, NPEJICTABIECHHYIO B BHJIE TaOJIHUL, TUArpaMM,
rpaduKoB; MPEACTABIATh JaHHbIE B BUJIe TaOJIUL, TUarpamMm, rpaguKkos.

OnuceIBaTh JAaHHBIE C MOMOIIBIO CTAaTUCTUYECKHUX IOKAa3aTesiel: CpeTHUX 3HAuYeHUM U Mep
paccenBaHmus (pa3max, JUCTIEPCHS U CTAaHAAPTHOE OTKIOHEHHE).

HaxoauTh 4acTOThI YMCIIOBBIX 3HAUEHUN M YaCTOThI COOBITHI, B TOM YHCIE MO pe3ybTaTaMm
W3MEPEHUH 1 HAOTIOICHUH.

HaxoauTh BEpOSATHOCTH CIly4alHBIX COOBITUM B OMNbITaX, 3Hasi BEPOSITHOCTH 3JIE€MEHTAPHBIX
COOBITHI, B TOM YHCIIE B ONBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.
Hcnonb3oBath rpadguueckue MOJIENU: JIEPEBO CIy4alHOTO JKCIEPUMEHTAa, TUarpaMMbl
Ditnepa, yncioBas npsmasi.

OnepupoBaTh MNOHATHSAMHM: MHOXECTBO, IIOJMHOKECTBO; BBIIOJIHATH ONEpAallUUd  Haj
MHOXKECTBaMHU: OOBEAMHEHHUE, TepeceueHre, JOMOJIHEHUE; TIEPEYUCIATh  SJIEMEHTHI
MHO’KECTB; IPUMEHSTHh CBONCTBA MHOXKECTB.



e Hcnonb3oBarh rpaduueckoe NpeCcTaBlIeHne MHOKECTB U CBSA3EH MEXAY HUMU JJIs OIHCAHUS
MIPOLIECCOB U SIBJICHUH, B TOM YHKCJE MPHU PEHICHUH 3a/1a4 U3 JAPYTUX Y4eOHBIX MPEIMETOB U
KYpCOB.

9 kJacc

e l3BiekaTh U PeoOPa3OBLIBATH MHPOPMAIUIO, IPEICTABICHHYIO B PA3JIMYHBIX HCTOYHHUKAX B
BUJE TaOiul, auarpamm, rpadukoB; NPEACTaBISATh AaHHbIE B BUAe TaOJHI], AUArpaMm,
rpaduKoB.

e Pemars 3amauM OpPraHMW30BaHHBEIM TIEPEOOPOM BAPHAHTOB, a TAKKE C HCIOIH30BAHUEM
KOMOMHATOPHBIX MPaBUI U METOJIOB.

e licnosp30BaTh omucaTelbHbIE XAPAKTEPUCTHKU JUIsI MAaCCUBOB YHMCIIOBBIX JIAHHBIX, B TOM
YHUCJIE CPEAHUE 3HAYEHUS U MEPhl PACCEUBAHMSL.

e HaxoauTh 4acTOTHI 3HAYEHUI W YACTOTHI COOBITHS, B TOM YHCIE IMOJIb3YACh Pe3yJbTaTaMH
MPOBEACHHBIX U3MEPEHUN U HAOIIOCHUH.

e HaxoauTh BEpOSTHOCTH CIIyHailHBIX COOBITUN B M3YUCHHBIX OMBITAX, B TOM YHUCJIE B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMHE, B CEPUSX UCIBITAHUHN JI0 TIEPBOTO ycIiexa,
B CEpHsIX UCIIbITaHUN bepHym.

e lMeTh peacTaBlIeHUE O CIIyYalHOW BEJIMYMHE U O PACHPEICIICHUN BEPOATHOCTEM.

e lMeTh TpeACTaBIICHWE O 3aKOHE OOJIBIIMX YHCEN KaK O TPOSBICHUU 3aKOHOMEPHOCTH B
CIIy4aifHON U3MEHYMBOCTH M O POJIA 3aKOHA OOJBIINX YKCEN B MPUPOE U OOIIECTBE.

8. YYHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPAOBATEJIbHOM JESATEJBHOCTH
VYyebnas nurepartypa
JJISL YYUTes:

A.I'. Mep3nssk MaremaTnka 5 Kitacc

A.TI. Mep3nsak, B.b. Ilomonckuii, M.C. Sxup, E.B. bynko. /lupaktuueckue martepuainsl IO
MaTeMaTHKe. 5 Kiacc

A.I'. Mep3nsak MaremaTnka 6 kitacc

A.I'. Mepznsk, B.b. Ilononckuii, M.C. Sxup, E.B. bynko. /Iupaktuueckue matepuaibl IO
MaTemaTHKe. 6 Kjacc

FO.M. Konsarun, M.B.TkaueBa Anrebpa 7 kiacc

A.Il. EpmioBa CamocTosiTeNnbHbIE M KOHTPOJIbHBIE PA0OTHI MO anredpe U reoMeTpuu AJis 7 Kiiacca.

JL.LW. 3BaBuu JI.B.Ky3nenoBa JluaakTuueckue MaTepualisl o anredpe i 7 kiacca

JI. C Atanacsn I'eomerpus 7-9

JI. C AranacsaH M3yudenue reomerpuu B 7-9 Kiiaccax: METOAMUYECKNE PEKOMEHIAIIUU

b. I'. 3uB /lngakTudeckue MaTepuaisl 10 FT€OMETPUHN IS 7 Kilacca

A.I1. EpmioBa CamocTosITeNTbHBIE M KOHTPOJIBHBIE pa0OTHI IO alredpe U TeoMeTpuu JTst 7 Kiacca.

b.I'. 3uB. lunaktrueckne Marepuasl 10 TeOMETpUN I 8 Kiacca

A.I1. EpmioBa CamocTosiTeNTbHBIE M KOHTPOJIBHBIE pa0OTHI TIO alredpe U TeOMETPUH TS 8 Kiacca.

T.M. Mumenko A./l. baunkos. ['eomerpust. TemaTnyeckne TeCThl. § Kiacc

FO.M. Konsrun, M.B.TkaueBa Anrebpa 8 kmacc

A.I1. EpmioBa CamMoCTOSAITEbHBIE U KOHTPOJIbHBIE Pa0OTHI 10 airedpe U reoMeTpHH Ui 8 Kiacca.

M.B. TkaueBa Anrebpa. JlugakTHUeCKue MaTeprabl.8 Kiacc

M.B.TkaueBa Anrebpa. Tematndyeckue TecThl. 8 Kiacc

H0.M.Konsrun, M.B.TkaueBa, H.E.®enoposa Anredpa.9 kiacc



M.B.TkaueBa, H.E.®enopoBa Anrebpa, JunakTudeckue maTepuaisl, 9 kiace

T.M.Muenko, A./[.bnunkos ['eometpust. Tematuueckue TecTol. 9 Kiiacce

JISl yYALMXCS

A.I'. Mep3isik MaTtemaTtuka 5 xiiacc

A.I'. Mep3snsik MaremaTuka 6 kiiacc

I0.M. Konsirun, M.B.TkaueBa Anrebpa 7 kiacc

JI. C Atanacsu I'eomerpus 7-9

IO.M. Konsirun, M.B.TkaueBa Anrebpa 8 kmacc

10.M.Konsrun, M.B.TkaueBa, H.E.®enoposa Anredpa.9 kiace
CrpaBounbie MOCOOUs (PHIMKIIONEINH, CIIPABOYHUKH M0 MATEMATHKE); TaOJHIIBI M0 MAaTeMaTHKE
i 5-6 Kiaccos.
[TopTpeTsl BbLAAIOIKUXCS AEITENEH MATEMATUKHY.
KomrmuiekT uepTeXHbIX HHCTPYMEHTOB: JIMHEHKA, TPAHCIIOPTUP, YTOJIBHUK, [TUPKYIIb.
JleMOHCTpallMOHHbIE TUTAHUMETPUUECKHE U CTEPEOMETPUUECKHE TEIa.
MynbTUMEANITHBIA KOMIBIOTEP, IPOEKTOP, IPUHTEP, HABECHOM 3KpaH.

9. TPAHUIIBI IPUMEHEHUSA OLHEHKHA

Ouenka ycmuvix omeemos yuamuxcs

OTBeT OLIEHUBAETCS OTMETKOM «5», €ClIU YUEHUK:

* IIOJIHO PacKpbul COJAEpXkKaHHE MaTrepuaja B 00bEME, MPEAYyCMOTPEHHOM IpOrpaMMmor u
Y4eOHMKOM, M3JIOKWJI  MarTepuans TPAMOTHBIM  SI3BIKOM B ONPEACTICHHOH  JIOTMYECKOi
[10CJIEI0BATEIbHOCTH, TOYHO UCIIOJIb3Ysl MATEMAaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

*  MPaBWIbHO BBINOJIHWI PUCYHKH, YEPTEKHU, TpadUKU, COMMYTCTBYIOIINE OTBETY;

*  [IOKa3aJl YMEHUE WILUIIOCTPUPOBATh TEOPETUUYECKHE IOJIOKEHUS KOHKPETHBIMU HPUMEPAMH,
IIPUMEHSTh UX B HOBOM CUTYyallMH IIPU BBIITOJIHEHUHU NIPAKTHUUECKOTO 3aJaHMsI;

*  OTBEYAJ CaMOCTOSTENbHO 0O€3 HaBOJAIIMX BOMPOCOB YyuuTens. BO3MOXHBI OfHa - JBe
HETOYHOCTHU MPHU OCBEIICHUH BTOPOCTENIEHHBIX BOIIPOCOB MJIM B BBIKJIAJIKaX, KOTOPbIE YUEHUK JIETKO
WCIIPAaBUJI IO 3aMEUYAHUIO YUUTEIS.

OTBeT OLIEHUBAETCSI OTMETKON «4», €ClIM YYEHHUK YJOBJIETBOPSET B OCHOBHOM TPEOOBaHMSIM  Ha
OLIEHKY «5», HO IIPU 3TOM UMEET OJINH U3 HEAOCTAaTKOB:

* B M3JIOXKEHUM JOMYILIeHbl HeOousblIMe MpoOenbl, He HCKa3UBIIME MaTeMaTH4ecKoe cojlep-
JKaHHUE OTBETA,

*  JIONMyUICHBl OJMH — JBa HEAOYETa IIPU OCBEIEHUU OCHOBHOIO COJEp)KaHUs OTBETa, MC-
IIPABJICHHBIE 110 3aMEYAHUIO YUUTEIIS;

*  JIOMyUIEHbI OLIMOKa WK OoJiee IByX HEJOUETOB MPU OCBEIIEHUH BTOPOCTETIEHHBIX BOIIPO-COB
WM B BBIKJIQJKAX, JIETKO UCIPABIECHHBIE IO 3aMEYAHUIO YUUTEIS.

OtMeTKa «3» CTaBUTCS B CIEAYIOMIMX CIydasx:

*  HEIOJIHO WJIM HEIOCIIE0BATEIbHO PACKPBITO COJEpKaHUEe MaTepuasa, HO MOKa3aHo olIiee
IIOHMMAaHHUE BONpPOCA U MPOJEMOHCTPUPOBAHBI YMEHMsI, JOCTATOUHBIEC JJIS JaJIbHEMILEro YCBOEHUS
IIPOrPaMMHOT0 MaTepHaa;

*  UMENHUCh 3aTPyJHEHUs WU JOMYIIEHbl OMMOKH B OINpPENEeNeHUH MOHSATUH, HCIIOIb30BaHUU
MaTEMaTUYECKONM TEPMUHOJIOTUH, 4YepTeXaX, BBIKJIAJKaX, HCIPABIECHHBIE II0CIE HECKOJIbKHUX
HaBOJISIIIMX BOIIPOCOB YUUTEIS;

*  YYEHHUK HE CIOpaBWICA C TNPUMEHEHHWEM TEOPHUH B HOBOM CHUTyallud MpPH BBHINOJIHEHUU
MPAKTUYECKOIO 3aJaHus, HO BBIMOJHUI 3a/aHusl 0053aTE€IbHOTO YpPOBHS CIIOKHOCTH IO JTaHHOM
TeMe.



OT1MeTKa «2» CTaBUTCS B CIAEAYIOMIUX CIydasix:

*  HE PAacKpPBITO OCHOBHOE COJEpKAHKME YIeOHOT0 MaTepuaa;

*  00HapyXEHO HE3HAHWE WM HEMOHMMAaHUE YYCHUKOM OOJIbIIeH min Hanboiee BaKHOW 4acTH
y4eOHOTO MaTepuana;

*  JIOMyIICHBl OMMOKK B ONPEACICHUU TMOHSITHA, TPH WCIOIH30BAHUU MaTEeMaTHYEeCKON
TEPMHUHOJIOTHH, B PUCYHKaX, YepTeKax WiK rpadukax, B BRIKJIAIKaX, KOTOPhIE HE UCIIPABIICHBI ITOCIIE
HECKOJIbKMX HAaBOJISAIINX BOIMPOCOB YUUTEIIS;

*  yYEHHUK OOHApY’KWUJI MOJIHOE HE3HAHKWE M HETIOHUMAaHKME U3y4aeMOoro y4eOHOro MaTepraa Win
HE CMOT OTBETUTh HHM Ha OJIMH M3 TIOCTABJICHHBIX BOTIPOCOB IO H3y4aeMOMY MaTepHaIy.

OuyenkKa nUCbMEHHBIX PAdOm YUAUiUXCA

Ot1MeTKa «5» CTaBUTCS, €CIH:

*  paboTa BBHINOJTHEHA TOJHOCTHIO; B JJOTHYECKUX PACCYKICHHUSIX U OOOCHOBAHUU PEIICHUS HET
POOEIIOB U OMINOOK;

* B PCIICHMM HET MAaTeMAaTHYEeCKUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIHMCKA, HE
SIBJIAIOILASACS CJIEICTBUEM HE3HAHUS WJIM HEMTOHUMaHUsl yueOHOro MaTepurana).

OtmMmeTKa «4» CTaBUTCS, €CIIN:

*  paboTa BBINOJHEHA MOJHOCTHI0, HO 000CHOBAHUS IIArOB PEIICHUS HEA0CTATOYHbI,

e  JIONyIIeHa OJHa OImMOKa WM JBa-TPU HEIOYETa B BBIKJIAJKaX, PUCYHKaX, dyepTekaxX HIH
rpadukax.

OTMeTKa «3» CTaBUTCS, €CIIU:

*  JomymuieHsl 0ojiee oJHOW OmHMOKH MK OoJiee IBYX-TPEX HEIOUYETOB B BBIKIIAJIKAX, YEPTEKaAX
WK rpadukax, HO y4aluiics BIaaeeT 00s3aTeIbHBIMU YMEHUSMU TI0 IIPOBEPSEMOIi TEMeE.

OtmeTKa «2» CTaBUTCS, €CIIN:

e  JIOMyUICHbl CYIIECTBEHHbIE OIIMOKM, I[OKa3aBIIKME, YTO YyYalluics He  BIajeer
00s13aTeTbHBIMU YMEHHSIMH 110 IaHHOW TeMe B TIOJTHOM Mepe;

 pabota moKazana OTCYTCTBHE Y Yydallerocss oOs3aTelbHBIX 3HAHUH W YMEHUH TIO0
MIPOBEPSIEMON TEME;

*  3HaYWTEJbHAs YacTh paOOTHI BHITIOJIHEHA HE CAMOCTOSITENHHO.

Ouyenka mecmoewlx padom yuauwuxcs

OrneHka ydJamerocst 3a TeCT OyJleT MCXOJUTh M3 YMCJIa BEPHO BBIMOJHEHHBIX UM 3aJaHUM,
KOTOpPOE COOTHOCHUTCSI C YCTAaHOBJIEHHBIM KPUTEPHAIBHBIM OallJIOM, OMPEIESNSIONIUM MHUHUMAIBEHOE
YUCJIO 3a/IaHHi, KOTOpPOE HAJ0 BBIIOJHUTH BEPHO JUISl TOJNYYEHHS] OTMETKH «3a4é€T» WU
«y/I0BJIETBOPUTENBHO». B mpouenTHOM cooTHomenunu 3to 0% - 40% otmerka «2», 41% - 60%
oTMeTKa «3», 61% - 85% oTMeTka «4», 86% -100% oTMeTKa «5».



