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NOACHUTE/IbHAA 3AMUCKA

OBLLUAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «MATEMATUKA~

IIpumepHas pabouas mporpaMma MO MaTeMaTHKE I OOydaro-
muxcst 5—9 kiaccoB pa3paboraHa Ha ocHoBe denepaiibHOTO TO-
CyIapCTBEHHOTO OOpa30BaTEIBHOI'O CTaHIapTa OCHOBHOIO OOIIero

o6pa3oBaHus ¢ y4ETOM M COBPEMEHHBIX MHPOBBIX TPeOOBaHUH,

MPEeABSABIICMbIX K MATEMATUYCCKOMY 00Pa30BaHUIO, U TPATULIHI
poccuiickoro o6pa3oBaHHMs, KOTOPbIE 00SCIICYNBAIOT OBJIAJICHHUE KITIO-
YEeBBIMH KOMIIETCHIIUSIMH, COCTABIISIIOIIMMH OCHOBY JUISI HEIPEPHIB-
HOTr0 00Pa30BaHUsI H CAMOPA3BUTHS, & TAK)KE IIEJIOCTHOCTH OOIIEKYIb-
TYPHOTO, JUYHOCTHOT'O M II03HABATEJIFHOI'O Pa3BUTHS O0YyUJaIOIIUXCSI.
B paboueii nporpaMme ydTeHBI HACH U TToJIokeHus1 KoHnenmuu pas-
BUTHUSI MaTeMaTU4YecKoro ooOpa3oBaHus B Poccuiickoit denepanuu.

B snoxy nudpoBoii Tpanchopmanuu Bcex chep 4eI0BeYSCKOH Ae-
SITEIBHOCTH HEBO3MOJXKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YeJI0-
BEKOM Oe3 0a30BOM MaTeMaTHYeCKOW MOJTrOTOBKH. YK€ B IIIKOJIE
MaTeMaTUuKa CIYXKHUT OIMOPHBIM IMPEAMETOM JIsA U3YUCHHUA CMCIKHBIX
JHUCLMIUINH, a MOCJe IKOJIBI peaTbHON HEOOXOIMMOCTBIO CTAHOBUT-
csl HEIIpepbhIBHOE 00pa3zoBaHUe, YTO TPeOyeT IMOJIHOLICHHOW 0a30BoOM
00111600pa30BaTEIbHON MOATOTOBKH, B TOM YHCJIC U MaTeMaTH4e-
CKOH. DTO OOYyCIOBJIICHO TEM, YTO B HAIlW JHH PACTET YHCIO MHPO-
(eccuii, cBsI3aHHBIX C HEIOCPEICTBEHHBIM NPUMEHEHHEM MaTeMa-
TUKHA: U B chepe PKOHOMHUKH, U B OM3HECE, U B TEXHOJIOTMYECKHX
obnacTsx, U Ja)ke B T'yMaHUTapHbIX cepax. Takum obGpa3zom, Kpyr
IIKOJBHUKOB, JUISI KOTOPBIX MaTeMaTHKa MOXET CTaTh 3HAYUMBIM
NpeIMETOM, PACIIUPSICTCS.

IIpakTHYeckasi IMOJE3HOCTh MaTeMaTHKH OOYCJIOBJIEHA TEM, 4YTO
e€ mpeaMeTOM SBISIOTCSA (yHIaMEHTAJIbHBIC CTPYKTYpBl Hallero
MHpa: MPOCTPAHCTBEHHBbIE (OPMBI M KOJUYECCTBEHHBIC OTHOIICHHS
oT HpOCTeﬁIHPIX, ycBanuBa€MbIX B HEIIOCPECACTBECHHOM OIIBITE, 10 O0-
CTAaTOYHO CJIOXHBIX, HeO6XOI[I/IMBIX JJI pa3BUTUA HAYYHBIX U IIPpU-
KJIaJIHBIX Uueil. be3 KOHKpPeTHhIX MaTeMaTHYeCKUX 3HAHWU 3aTpy.-
HEHO INOHUMaHUE NPUHLUIIOB YCTPONCTBA U HCIOJB30BaHUs COBpE-
MEHHOW TEXHHWKH, BOCHPHUSITHE M HHTEpHpETanus pa3sHOOOpa3HOM
COLIMAJIbHOW, 9KOHOMHYECKOW, MOJTUTHYCCKOW HH(pOpMALHH, Majo-
3¢ dekTHBHA MOBCEIHEBHAs MpaKTHYECKasl AesITebHOCTh. Kaxmo-
MYy 4EJIOBEKY B CBOEH KU3HU HPUXOIUTCS BBINOJHITH pacu€Tbl U
COCTaBJISITh QJITOPUTMBI, HAaXOIUTh W INPUMEHSITH (OPMYJbI, Bia-
JIETh NMPAKTHYSCKUMH MPUEMAMHU T€OMETPUUESCKUX U3MEPEHHH U 10-
CTpOCHHUH, YNTaTh WH(POPMAIIHIO, NIPEACTABICHHYIO B BHIC TAOIHII,
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auarpaMMm " rpauKoB, )KUTh B YCIIOBHUSIX HEONPEACIEHHOCTH U IO-
HUMAaTh BEPOSTHOCTHBIN XapakTep CIydalHBIX COOBITHH.

OnHOBpPEMEHHO C pacmupeHueM chep NpUMEHESHUS MaTeMaTHUKH
B COBPEMEHHOM 0011ecTBE BCE OoJiee Ba)KHBIM CTAaHOBUTCS MaTema-
TUYECKUI CTHJIb MBILICHUSI, TPOSIBISIONIUNICSI B ONpeeIEHHBIX
YMCTBEHHBIX HaBbIKax. B mpouecce n3ydeHus MaTeMaTHKH B apce-
HaJI IpuéMOB U METO/IOB MBIIJICHUST Y€JIOBEKAa €CTECTBEHHBIM 00-
Pa3oM BKIIOYAIOTCS MHIYKIWS U ey KIHs, 0000IIEeHHE U KOHKPE-
THU3anMsA, aHAIN3 U CHUHTE3, Kiaccu(UKaus U CHUCTeMaTH3aIus,
aOctparupoBanue U aHaJIOTHUsI. OOBEKTHI MAaTEMAaTHYIECKUX yMO3a-
KJIIOYECHHH, MpaBuia UX KOHCTPYMPOBAHUS PACKPBHIBAIOT MEXaHHU3M
JIOTMYECKHUX IMOCTPOCHMH, CIIOCOOCTBYIOT BBIpAOOTKE yMeHus (op-
MYJIIPOBaTh, OOOCHOBBIBATH U JOKA3bIBATh CYKICHUS, TEM CAMBIM
pa3BUBAIOT JOTHYECKOE MbIIIUIEHHE. Beaymas poJyib npuHa JIS)KUT
MaTe€MaTHuKe U B (bOpMI/IpOBaHI/II/I aJ'IFOpHTMH'—IeCKOﬁ KOMITIOHCHTBI
MBIIIICHUSI ¥ BOCITUTAHUN YMEHHUH IeHCTBOBATH 110 3aJaHHBIM aJl-
ropurMaM, COBCPIICHCTBOBATb U3BCCTHBLIC N KOHCTPYUPOBATH HO-
Bble. B mponecce pemnieHus 3agady — OCHOBOH y4eOHON JesATEIbHO-
CTH Ha YPOKax MaTeMaTHUKHN — PA3BUBAIOTCS TAK)XE TBOpYECKAs U
MIpHUKJIagHasi CTOPOHBI MBIIIIJICHUS.

OO0yueHnne MaTeMaTHKe 1aéT BO3MOXKHOCTh pa3BUBATh y oOydaro-
IUXCSI TOYHYIO, pAallMOHAJIFHYIO U HH()OPMATUBHYIO P€Ub, YMEHHUE
oTOupaTh Haubosee MOAXOMSIIHNE SI3BIKOBBIC, CHUMBOJIMYCCKHUE, Tpa-
(pnueckue cpencTBa ST BRIPAXKEHUS CY’KICHUH M HATJISITHOTO UX
MpeJICTaBJICHUSI.

Heo0XxonuMbpIM KOMIIOHEHTOM OOIIell KyJIbTypbl B COBPEMEHHOM
TOJIKOBAHHUH SABJIACTCA 06mee 3HAKOMCTBO C MCTOAaMH ITIO3HaAHUA
JIeHCTBUTEIIBHOCTH, IPEICTABIICHUE O IIPEIMETE U METOJax MaTremMa-
THUKU, UX OTJIMYUH OT METOAOB APYTUX €CTCCTBCHHbBLIX U T'yYMaHUTap-
HBIX HaYyK, 00 OCO6eHHOCT$[X IPpUMCHCHUA MAaTECMAaTUKU JId peUIC-
HHUS HayYHBIX M NPUKIAJTHBIX 3a7ad. Takum ob6pa3zom, MareMaTHie-
ckoe oOpa3zoBaHHME BHOCHT CBOH BKJaJd B (OpMHUpOBAHHE OOIIEH
KYyJIbTYpPhbI YEJIOBEKA.

H3yuyeHne MaTeMaTUKH TaK)Ke CIIOCOOCTBYET ACTETUUYECKOMY BOC-
NMHUTAaHUIO Y€JIOBCKA, MIOHUMAaHHWIO KPaCOThl U U3ANICCTBA MaTeéMaTu-
YEeCKHX PACCYXIACHWI, BOCIPHUSATHIO T€eOMETpUIeCKnX (popm, ycBoe-
HHUIO UICHU CUMMCTPHUH.

LEN N OCOBEHHOCTM U3YYEHWMA YYEBHOIO MPEAMETA
«MATEMATUKA~. 589 KJIACChbI

ITpuopureTHbiMU 1EJisiMU OOy4YeHHUs] MaTeMaThke B 5—9 kiaccax
SIBJISIFOTCSL:
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6 ¢opMHUpOBAHUE IEHTPAIbHBIX MAaTEeMaTHYECKHUX MOHATHHI (YHCIIO,
BEIIMYNHA, reoMeTpudeckas Gurypa, rnepemMeHHas, BEPOSTHOCTb,
¢pysKIIIS), 00ecmeYMBAIOMINX NPEEMCTBEHHOCTh W TEPCHEKTUB-
HOCTh MaTeMaTH4YE€CKOro oOpa3oBaHUsl 00y4arOIINXCsI;

6 IOABEACHUE OOYYalOIIMXCsI Ha JOCTYIIHOM ISl HUX YPOBHE K
OCO3HAHHUIO B3aMMOCBSI3M MAaTEMaTHKH U OKPY’KAIOMIETO MHUPA,
IMOHMMAaHHE MaTeMaTHKN KaK YacTH OOIIeH KyJIbTyphbl dejJoBeUe-
CTBa;

6 Pa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00y-
JaloMINXCsl, ITO3HABATEIIBHON AKTHBHOCTH, HCCIIEI0BATEIbCKUX
YMEHHUH, KPUTHUYHOCTH MBIIIJICHNS, HHTEpeca K U3yUCHHUIO MaTe-
MaTHUKU;

6 (popmupoBaHue (YHKIMOHAJIBHON MaTeMaTHYE€CKOW I'PaMOTHO-
CTH: yMEHHS PACIIO3HABATh MPOSBICHUS MAaTEMAaTHYCCKUX ITOHSI-
THH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaIbHBIX )KU3HEHHBIX CHU-
TyauusiX U IPU U3YUYSHHUH APYTHUX YUEOHBIX IIPESAMETOB, MPOSIB-
JICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEN, (popMyITMpoBaTh UX
Ha sI3bIK€ MAaTEMaTHUKH M CO3JaBaTh MaTeMaTHYE€CKHUE MOJICIIH,
OPUMEHSITh OCBOCHHBII MaTeMaTUUYECKUM anmnapar AJIs pelIeHUs
OPaKTUKO-OPUCHTUPOBAHHBIX 3a7a4, HHTEPIPETUPOBATH U OIle-
HUBAaTh ITOJYYCHHBIC PE3yJIbTaTHhI.

OCHOBHBIEC JUHUM COJEPKAaHUSI Kypca MaTeMaTHKu B 5—9 kiac-
cax: «Yucna m BbIUUCICHUs», «Anredpa» («Anredpanyeckue BbI-
pakeHHUs», «YpaBHEHHUsI U HEPaBCHCTBa»), «DyHKuHN», «I'eome-

Tpusi» («['eomerpuueckue ¢GUrypsl M UX cBoicTBa», «lM3mepenue

TeOMETPUYECKNX BEJIIMYNH»), «BepostTHocTs M cratuctuka». Jlan-

HBbIC JIUHUM Pa3BUBAIOTCS IapajuiedbHO, KaXKJasi B COOTBETCTBHUU

¢ cOOCTBEHHOI1 JIOTHKO#, OJHAKO HE HE3aBUCHUMO OJ[HA OT JAPYTrOi, a B

TECHOM KOHTAaKTe M B3auMozeicTBuu. Kpome 3Toro, ux oobeauHseT

JIOTUYECKasli COCTaBJSIONIAsi, TPAAUIIMOHHO MHPHUCYIlas MaTeMaTHKe

¥ MPOHU3BIBAIOIIASl BCE MAaTeMaTHYECKHE KyPCHI U COJIep>KaTeIbHbIE

muaun. ChopmynuposanHoe B dDenepaibHOM TOCy1apCTBEHHOM 00-

pa3oBaTeIbHOM CTaHIapTe OCHOBHOTO 00IIIeT0 00pa3oBaHus TpeOoBa-

HHE «yMETh ONEpUPOBATH MOHITHUIMH: OIIpeieJIeHHEe, aKkcuoMa, Teo-

peMa, J0Ka3aTelbCTBO; YMEHHE PACIIO3HABATH UCTUHHBIC U JIOXKHBIC

BBICKA3bIBaHUSI, IPUBOJIUTH IPUMEPhI U KOHTPIIPUMEPHI, CTPOUTH

BBICKA3bIBAaHUSI U OTPHUIIAHUS BBICKA3BIBAHHUI» OTHOCHTCS KO BCEM

KypcaM, a (popMUpOBaHHE JIOTUYECKUX YMEHHH pacrpeensercs: o

BCeM rojiaM oOy4eHHsI Ha YPOBHE OCHOBHOro oO1ero ooOpa3oBaHUsI.

Conepsxanre oOpa3oBaHUs, COOTBETCTBYIOIIEE MTPEIMETHBIM pe-
3yJabpTaraMm ocBoeHus lIpumepHoii paGoueil mporpamMmel, pacrpee-

JIEHHBIM 110 rojJaM OOYYeHHs, CTPYKTYpPHPOBAHO TaKMM OOpas3om,
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4TOOBI KO BCEM OCHOBHBIM, NPUHIUIIHAJIBHBIM BOIIPOCaM OOy4Yaro-
muecs o0palaiuchk HEOJHOKPATHO, YTOOBI OBJIaJICHHE MaTeMaTH4e -
CKHMHU IMOHATUSMH M HaBBIKAMH OCYIISCTBIISIIIOCH ITOCIICAOBATEIHEHO
M TMOCTYHNaTeJIbHO, ¢ COONIIOAEHNEM IMPHUHIIUIIA IPESEeMCTBEHHOCTH, a
HOBBIC 3HAHUS BKIIOYAJIUCH B OOMIYIO CHCTEMY MaTeMaTHYECKHX
MIPEACTABIICHUN OOYYaIOIIUXCs, pacIIupsst u yriayomss e€, oOpasys
MIPOYHbIE MHO>KECTBEHHBIEC CBSI3H.

MECTO YYEBHOIO MPEAMETA «MATEMATUKA~» B Y4YEBHOM MNJIAHE

B cootBetrcTBUHM ¢ DenmepanbHBIM TOCYJAapCTBEHHBIM OOpa3oBa-
TEJBbHBIM CTaHIapPTOM OCHOBHOT'O OOIIero o0pa3oBaHMs MaTeMaTHKa
SIBJISIETCST 00S3aTEIILHBIM IIPEIMETOM Ha JAaHHOM ypOBHE oOpa3oBa-
HUs. B 5—9 kmaccax y4ueOHBIN TipenmeT «MaTeMaTukay Tpaaulld-
OHHO M3Yy4YaeTcsl B paMKaXx CIIEAYIOIINX YUeOHbIX KypcoB: B 5—6 kitac-
cax — Kypca «MaremaTtuka», B 7—9 kiaccax — KypcoB «Anredpa»
(BKJIIOYAsT 3JIEMEHTHI CTaTUCTUKH W TEOPUH BeposiTHOcTel) n «[eo-
metpusi». Hacrtosimeid nporpaMMoil BBOJUTCS CAaMOCTOSITEJIbHBIU
y4eOHBIN Kypc «BepossTHOCTh U CTaTUCTHUKA».

Hacrosmel mnporpamMmoil mpeaycMaTpUBaceTCs BBLACICHUE B
Y4eOHOM IUIaHE Ha M3y4YEeHHE MaTeMaTHKH B 5—6 Kjaccax 5 ydeO-
HBIX YaCOB B HEJCIIO B TEUCHHE KAKIOTO rojia o0ydeHus, B 7—9 kirac-
cax 6 y4eOHBIX 4acOB B HEJIEJIIO B TEUCHHE KaXKJI0TO I'ojla O0yUeHHUsI,
Bcero 952 y4eOHBIX Haca.

TemMaTnueckoe IUIAaHUPOBAHUE y4YEeOHBIX KypCOB M PEKOMEHIye-
MoOe pacrnpejiesieHne y4eOHOro BpeMEHH Il U3YyUYCHUS! OTACIIbHBIX
TEM, NIPEUIOKEHHBIE B HACTOALIEH NporpaMMe, Hago0 paccMaTpu-
BaTh KakK MNPHUMEPHBIE OPUEHTHUPHI B NMOMOIIL COCTAaBUTEINIO aBTOP-
cKkol pabouel MporpaMMBbI M MPEXJIE BCEro yuurenro. ABTop pabo-
Yyeld mporpamMMbl BIPAaBE yBEIWYUTH WIW YMEHBIIUTH IPEIOKEH-
HOE YHCJIO yUYeOHBIX YaCOB Ha TEMY, UTOOBI YIIIyOUTHCS B TEMATHKY,
OoJsiee 3aMHTEPECOBABIIYI0 YYEHHKOB, WJIM HANpPaBUTh yCHIIMS Ha
IIpeooJICHUE 3aTpydHEHUU. JlonmyCcTHUMO TaKX€ JIOKaJlbHOE IIepe-
pacmpeqieleHue M INEepEecCTaHOBKAa AJIEMEHTOB COJAEpP>KaHUsS BHYTPHU
JTaHHOTO Kiacca. Konmu4uecTBO MPOBEPOUYHBIX PabOT (TeMaTHUeCKUM
U UTOTOBBIM KOHTPOJIb KayeCTBa YCBOEHHUSI y4eOHOro mMartepualia) u
HUX THIT (CAMOCTOSITEIbHBIE 1 KOHTPOJbHBIE PabOThI, TECTHI) OCTAIOT-
csl Ha yCMOTpeHHue yuuTens. Takyke yduTellb BIpaBe YBEIUUYUTh UIIU
YMEHBIIIUTh YHUCJIO yIeOHBIX YacoB, OTBEJIEHHBIX B [IpuMepHOU pa-
Ooueli mporpamme Ha 000O0IIeHHE, MOBTOPEHHE, CHUCTEMAaTH3AINIO
3HaHUH OOydarommuxcsi. EJMHCTBEHHBIM, HO TNPUHIUIIHAJIBHO BaXK-
HBIM KPHUTEpPHUEM, SBIISIETCS IOCTHIKCHHE pPEe3yJIbTaTOB OOydYeHHS,
YKa3aHHBIX B HACTOSIIEH IporpaMMe.
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NIAHUPYEMBIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NMPEAMETA «MATEMATUKA»
HA YPOBHE OCHOBHOIO OBLLEr0O OBPA30BAHUA

OcBoenue yueOHOro npeamera «MarteMaTHKa» JTOJDKHO obecrneun-
BaTh JOCTI)KEHHE Ha YPOBHE OCHOBHOTO OOIIIEro oOpa3oBaHUS ClIe-
IYIOIIHUX JUYHOCTHBIX, METAIIPEAMETHBIX M IIPEIMETHBIX 0oOpa3oBa-
TEJBbHBIX PE3yJIbTAaTOB:

JMYHOCTHBIE PE3Y/IbTATbI

JImgyHOCTHBIE PEe3yNbTaThl OCBOCHUS IIPOrpaMMblI y4eOHOTO Mpes-
MeTa «MaTtemMaTuKka» XapakTepU3ylTcs:

nanMOTMHeCKOG BOCNMTaHUE!

MPOSIBJICHUEM HHTEpeca K NPOIJIOMY U HACTOALLEMY POCCUMCKOM
MaTCMaTHuKH, HCHHOCTHBIM OTHOINICHHUCM K JOCTHXKCHUAM pOCCHﬁ-
CKHX MaTE€MaTHUKOB M POCCHHCKOW MaTEeMaTHUECKOI HIKOJbI, K UC-
OJIB30BAHUIO 3TUX JOCTHXKEHUHU B IPYTUX HayKaX WU HPUKIIAJHBIX

cepax.
lpa4aHCKOe M AyXOBHO-HPABCTBEHHOE BOCMMTaHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOSI3aHHOCTEH rpakJIaHWHaA W pea-
JIU3alliy ero Mmpas, MPEeJACTaBICHUEM O MaTeMaTHYECKUX OCHOBAax
(pyHKIIMOHUPOBAHUS Pa3JIMYHBIX CTPYKTYpP, SBJICHHUI, HMpoLEIyp
rpakJaHCKOTro ob1iecTBa (BBIOOPHI, OMPOCH! U MP.); TOTOBHOCTHIO K
00CYXJEHHIO ATHYECKHUX NPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM
MIPUMEHEHUEM JIOCTHIKEHUN HAYKH, OCO3HAHUEM BaXKHOCTH MOpajb-
HO-3THYECKHUX MPUHIHUIIOB B JIEITEIILHOCTH YYEHOTO.

TpyaoBoe BOCMUTAHME:

YCTAaHOBKOM Ha aKTUBHOE y4YacTHE€ B PEIIEHUHM NPAKTHYECKHUX 3a-
a4 MaTeMaTUYE€CKON HaIpaBIEHHOCTH, OCO3HAHMEM Ba>XHOCTH Ma-
TEeMaTH4YEeCKOro oOpa3oBaHUs Ha MPOTSHKEHWH BCEU KHU3HU I
ycrenrHo# npodeccuoHaIbHOM ASSITEIIbHOCTH U pa3BUTHEM HE0OXO-
JTUMBIX YMEHUI; OCO3HAaHHBIM BBIOOPOM M IMMOCTPOCHUEM MHIWUBHUIY-
QJILHOW TPaeKTOpUHM OOpa30BaHUS U JKU3HEHHBIX IUIAHOB C y4YETOM
JIMYHBIX WHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEMH.

JcTeTUYeCKoe BOCMMUTAHME:

CHOCOOHOCTBIO K DMOIMOHAIBHOMY M 3CTETHYECKOMY BOCHPHSI-
THIO MaTeMaTHYECKUX OOBEKTOB, 3a7ad, PEIICHUI, PacCy KICHHII;
YMEHHIO BUACTh MaTEMaTUYECKHUE 3aKOHOMEPHOCTHU B UCKYCCTBE.
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LleHHOCTM Hay4YHOro No3HaHUA:

OpHEHTALEH B IESITEIILHOCTH HA COBPEMEHHYIO CUCTEMY Hayd-
HBIX IMPEJICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Ye-
JIOBEKAa, MPUPOABI U 00IIIecTBa, IOHUMAaHNEM MAaTEeMaTHIECKON Ha-
YKH KakK c(epbl 4EIOBEUECKON NESITEIIBPHOCTH, STAIIOB €& pa3BUTHS
¥ 3HAYUMOCTH JJIs1 Pa3BUTHsI HUBUIIN3AIUW; OBJIAJICHUEM SI3IKOM
MaTeMaTUKU U MaTeMaTUYeCKOM KyJIbTypOoH KaK CpeacTBOM IIO3Ha-
HUSI MUPA; OBJIAJEHUEM IIPOCTEHIIINMHU HaBBIKAMH NCCIICIOBATEb-
CKOH NesATEeIbHOCTH.

®usnyeckoe BocnuTaHue, (OPMMPOBAHUE KyNbTypbl 30POBbSA U 3MOLMO-
HaJIbHOro 6,1aronoyymsa:

TOTOBHOCTBIO IIPUMEHSITh MaTeMaTHYeCKHe 3HaHUsI B HHTEepecax
CBOET0 3JI0POBBsI, BEICHHS 3J0POBOro oOpasa >XU3HH (310pOBOE IH-
TaHHue, cOaJaHCUPOBAHHBIM PEKUM 3aHSITHH M OTIbIXa, peryiisipHas
(pusmyeckass akTUBHOCTBH); chOPMHUPOBAHHOCTHIO HaBbIKa pediek-
CUM, IPU3HAHUEM CBOEro IpaBa Ha OIIMOKY M TaKOro ke IpaBa
JIPYroro 4ejioBeKa.

JKONorMyecKoe BOCMMUTaHME:

opueHTaIMel Ha IPUMEHEHHEe MaTeMaTHYeCKUX 3HaHUuM 11 pe-
IICHUS 3a1a4 B 00JIACTH COXPAaHHOCTH OKPY’KaloOmIeH cpeabl, MIIaHU-
pOBaHUS MOCTYIKOB M OLIEHKHU HUX BO3MOXHBIX MOCJIEICTBUN s
OKpYy’Kalolel cpeabl; OCO3HAHHEM TJI00aJIBHOTO XapaKTepa dKOJIO-
THYECKHUX NPOOJIEM M ITyTeH NX pEeUICHHUS.

JIMYHOCTHbIE pe3y/bTaTbl, 06eCneYMBaloLiMe afanTaLmio 06yYaloLErocs K 13-
MEHAIOLIMMCA YCIOBUAM COLMaNbHOM M MPUPOAHOM Cpe/bl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBHSIX HEONPENEeNEHHOCTH, IO-
BBIIIIEHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MNPaKTHUYECKYIO
JESITEJIbHOCTh, B TOM UHMCJIE YMEHUE YUUTHCS y APYIUX JOAeH, Ipu-
oOperaTh B COBMECTHOH IESTEIBHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMIIETCHIIUU W3 ONbITA APYIHUX;

HEOOXO0TMMOCThIO B (POPMHUPOBAHUN HOBBIX 3HAHUM, B TOM YHCIIE
bopmynupoBaTh HAEH, MOHSTHS, TMIOTE3bl 00 OOBEKTaX W siBJe-
HHUSAX, B TOM 4YHCJIE paHee HE HM3BECTHBIX, OCO3HABATH JCPUIIUTHI
COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE pas-
BUTHE;

CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAaIUIO, BOCIIPHHH-
MaTh CTPECCOBYIO CHUTYaIlMIO KaK BBI3OB, TPEOYIOUIMH KOHTPMED,
KOPPEKTHUPOBATh IPUHUMAEMBbIE PEIICHUS U AeHCTBHS, GOPMYITH-
poBaTh M OLICHUBATh PUCKH U ITOCJIEJICTBUS, (OPMHUPOBATH OMBIT.
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METANPEAMETHBIE PE3Y/IbTATDI

MeTtanpenMeTHBIE Pe3yJIbTaThl OCBOCHHS IPOTPaMMBbl  y4eOHOTO
npeamera «MarteMaTuka» XapakTEpU3YIOTCsl OBJIAJICHUEM YHUBep-
CANbHBIMU NO3HABATMEABLHBIMU 0eliCMBUAMU, YHUBEPCAAbHBIMU
KOMMYHUKATNUBHBLMU 0elicCmeusMU U YHUBEPCANbHbIMU pe2Y-
AAMUBHbBIMU OJelicm8UusMU.

1) YHusepcanvHble no3HasameavHvle deticmeus obecneuusa-
tom gopmuposanue 6a308blX KOSHUMUBHLIX Npoyeccos obyuaro-
wuxca (oceoeHue mMemodo8 NO3ZHAHUS OKPYHcarouie20 Mupa; npu-
MeHeHUe J02UHeCKUX, UCCAe008AMenbCKUX onepayull, ymeHuil
pabomambv ¢ uHpopmayueil).

Ba3oBble OrMyecKue JenCTBMS:

6 BBISIBJISITH M XapaKTEpPHU30BaTh CYIIECTBEHHBIC NMPU3HAKN MaTeMa-
TUYECKUX OOBEKTOB, MMOHSTHH, OTHOUICHUH MEX/Y ITOHSITHUSIMU;
(popmympoBaTh onpeneaeHus MOHATHH; yCTaHABINBATh CYIIE-
CTBEHHBIM NMPU3HAK KJIACCHU(UKAIINH, OCHOBAHUS AJIs1 000OIICHUS
U CpaBHEHHS, KPUTEPUHU IIPOBOJUMOTO aHAIMN3a;

6 BOCIIPUHUMATh, (POPMYyIUpPOBATH U NIPEOOPA30BBIBATH CYXKICHHUS:
YTBEpPAUTEIbHBIC U OTpULIATEIbHbBIC, €AUHUYHBIEC, YaCTHbIE U 0O0-
1IMe; YCIIOBHBIEC;

6 BBIABIISITH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPO-
TUBOpeuHs B aKTax, JaHHBIX, HAOIIOACHUSIX U YTBEPKIACHUSIX
npeuraraTb KpUTEPHH JUTS BBISIBICHUSI 3aKOHOMEPHOCTEH | IIpO-
TUBOPEYUI;

6 J1enaTh BBIBOJIBI C HCITOJIb30BAaHUEM 3aKOHOB JIOTHUKH, JI€yKTUBHBIX
U UHAYKTHUBHBIX YMO3AKJIIOUEHUH, YMO3aKJIIOUEHUN 10 aHAJIOTUU;

6 pa30upaTh JOKa3aTeJIbCTBA MAaTEMAaTHYECKUX YTBEPXKIACHUN (mIpsi-
MbI€ U OT MPOTHUBHOI'O), MPOBOJUTE CAMOCTOSTEIBHO HECIIOXKHBIE
JIoKa3aTeIbCTBA MaTeMaTH4YeCKUX (aKTOB, BBICTpaWBaTh apry-
MEHTAIUIO, MPUBOJUTH NMPHUMEPHI U KOHTPIPUMEPHI; OOOCHOBBI-
BaTh COOCTBEHHBIC PACCYXJICHUS;

6 BBIOHpaTh CIOco0 pemieHuss ydeOHOU 3ataun (CpaBHUBATh He-
CKOJILKO BapHaHTOB PEUICHUs, BBIOMPATh HanOOee MOAXOJISIINN
C yu4€TOM CaMOCTOSATEIBHO BBIJICJIEHHBIX KPUTEPUEB).

basoBble nccnegoBaTenbckue ,D,el\;ICTBMFI:

6 NCIOJIF30BAaTh BOIIPOCHI KaK MCCIJIEIOBATEIIFCKUN MHCTPYMEHT II0-
3HaHWs; (GOPMYJIHPOBATH BOIPOCH], (PUKCUPYIOIIHE NPOTHUBOpE-
yne, NpobdiaemMy, caMOCTOSITEIbHO yCTAHABINBATh UCKOMOE U JIaH-
HOe, (OpPMHUPOBATh THIIOTE3Yy, apTyMEHTHPOBATH CBOIO MO3HIIHIO,
MHEHUE;
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6 IPOBOJUTH II0 CAMOCTOSITCJIBHO COCTABJICHHOMY ILIAHY HECJIOXK-
HBIH YKCIIEPUMEHT, HEOOJBIIOE MCCIICA0BAHUE 110 YCTAHOBJICHUIO
0COOEHHOCTEM MAaTEMATUYECKOTO O0OBEKTA, 3aBUCUMOCTEH OOBEK-
TOB MEXKIY COOOIi;

6 CaMOCTOSITEIILHO (pOpMyIHUpOBaTH 0OOOIIEHUsS W BBIBOABI MO pe-
3yJibTaTaM IPOBEAEHHOTO HAOIIIOACHUS, UCCIICAOBAHUsI, OICHU-
BaTh JOCTOBEPHOCTh MOJYUYCHHBIX PE3yJIbTAaTOB, BEIBOJOB U 0000-
IICHUM;

6 MPOTHO3UPOBATh BO3MOXKHOC Pa3BUTHE IPOIECCA, a TAKXKE BBI-
JIBUTATH TPEAIIOJIOKEHHS O €ro Pa3BUTHH B HOBBIX YCIOBUSIX.

Pa6oTa ¢ MHdopmaLmed:

6 BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTH HH(GOpMAIIUH, TaH-
HBIX, HCOOXOIUMBIX JJIsl PCIICHUS 3aadu;

6 BBIOMpATh, aHAIIU3UPOBATh, CUCTEMATH3UPOBATH U WHTEPIIPETH-
poBaTh UH(POPMAIUIO PA3IMYHBIX BUIOB U (OPM MPEIACTABIICHUS,

6 BbIOUpaTh GopMy OpeaAcTaBieHUs] WHOOPMAIIUU U HILTIOCTPUPO-
BaTh pellacMbIC 3aJadyd CXeMaMH, JharpaMMaMu, HUHOUW rpadu-
KOM M UX KOMOWHAIUSIMU,

6 OILICHHWBATh HAAEKHOCTh HH(OpPMAIIMHU 1O KPHUTECPHUSM, MPEAJIO-
JKEHHBIM YUYHTEJIEeM WIH C(HOPMYIUPOBAHHBIM CaAMOCTOSITEIBHO.

2) YuugepcanvbHble KOMMYyHUKAMUBHbLe delicmeaus obecneyu-
sarom c@opMUPOBAHHOCb COUUANBHBIX HABBIKO8 0OYUaOWUXCS.

O6uweHue:

6 BOCIIpUHUMATh U (OPMYJIMPOBATH CYXKICHHS B COOTBETCTBUH C
YCIOBUSIMM M IEJISIMHA OOIISHUSI; SCHO, TOYHO, I'PAaMOTHO BBIpa-
J)KaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX M MHCBMEHHBIX TEKCTax, Ha-
BaTh MOSICHEHHWS IO XOJy pelIeHus 3aJadyd, KOMMEHTHPOBAaTh
MMOJIYYCHHBIN pPe3yIbTarT;

6 B X0J€ OOCY>XJEHHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY oOCykaae-
MOM TeMBbI, IIPOOJIeMBbI, penraeMoi 3aJaud, BbICKA3bIBAaTh HUIEH,
HalleJI€HHBIC Ha MOUCK PEUICHUS; COTIOCTABIISATh CBOU CYXKICHUS
C CyXJICHHUSIMH JAPYTHX YYaCTHUKOB Jguanora, oOHapyXHuBaTh pa3-
JIMYHE U CXOJCTBO IO3UIIMI; B KOPPEKTHOH dhopme hopmysupo-
BaTh pa3HOTIJIACHUsl, CBOU BO3PAKECHUS;

6 MPEACTaBIISATh PE3yJIbTAThl PEUICHUs 3ajJaydi, dKCIHEePHUMEHTa, UC-
ClIeIOBaHUS, IIPOCKTA; CAMOCTOSITEIIFHO BEIOMpATh (hOpPMAaT BBICTY-
IUICHUs ¢ y4€TOM 3aJa4 PE3EHTAIIUU M1 OCOOCHHOCTEN ay JUTOPHUH.

CoTpyaHUYECTBO:

6 IOHUMATh U UCHOJb30BaTh NPEUMYIIECTBA KOMAaHIHON U UHIAU-
BHAyaJIbHOU pabOTHI IIPHU PEUICHUH YUEOHBIX MaTeMaTHYSCKUX
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3aJ1a4y; NPUHUMATH II€JIb COBMECTHOW JESITEIBLHOCTH, IUIAHHUPO-
BaTh OPraHU3aIMI0 COBMECTHOI pabOTHI, pacrpeneiasaT BUAbI pa-
00T, moroBapuBaThCs, 0OCYXKIAaTh IPOIIECC U pe3ysIbTaT paboOTEHI,
0000111aTh MHEHHUSI HECKOIBLKUX JIFOIEH;

6 Y9aCTBOBATh B TPYMIIOBHIX popMax paboTsI (00Cy ) KACHUSA, OOMEH
MHEHHUSIMH, MO3IOBBIC IITYPMBI U Ap.); BBIIOJHATH CBOIO YacTh
paboThl U KOOPIUHHUPOBATH CBOU IEHCTBHUS C APYTUMH YICHAMH
KOMaH/bl; OI[EHUBATh Ka4e€CTBO CBOEr0O BKJaJia B OOIIMK MPOJYKT
10 KPUTSPUSIM, CHOPMYIHPOBAHHBIM yYaCTHUKAMU B3aHMMOJCH-
CTBHSL.

3) YuugepcaavHbvle pe2yasmueHsle oelicmeus obecnevusarom
@dopMuposaHue CMbICAOBHIX YCMAHOBOK U HCUBHEHHBLIX HABHIKOS
AuMHOCMU.

CamoopraHusaums:

6 CaMOCTOSITEJIBHO COCTAaBJIATH IIJIaH, aJCOPUTM PELICHUS 3aJadu
(uam ero 9acTh), BEIOUPATh CITOCO0 PEIICHHsS ¢ yIETOM UMCIOIIHX -
Csl pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBaTh BapHaHTHI pelIeHUH ¢ yu€ToM HOBOW MH(pOpMa-
LIUH.

CaMOKOHTpOJIb:

6 BJIAETh CIIOCOOaMHM CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoliecca H
pe3yJjibTaTa pelIeHUs] MaTEMaTUYEeCKON 3a1a4u;

6 MPEeABUETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTbH DU pELIeS-
HUM 3aJ1a4y¥, BHOCUTb KOPPEKTHUBBI B JE€ATEIBHOCTh Ha OCHOBE
HOBBIX OOCTOSITEJICTB, HAW/JICHHBIX OIIMOOK, BBISIBICHHBIX TPY-
HOCTEH;

6 OLIEHHBATh COOTBETCTBUE pe3yJibTaTa AESITEILHOCTH MOCTABIICH-
HOM IIeH M yCJHOBHSIM, OOBSCHSITH MPUYIUHBI JOCTHIXKEHUS WIIN
HEJIOCTIDKECHUS IeJIH, HaXOAUTh OIIMOKY, JaBaTh OLIEHKY IPHOO-
PETEHHOMY OIIBITY.

NPEAMETHbBIE PE3Y/IbTATDI

IlpeameTHbIe pe3ynbTaThl OCBOcHUs [IpumepHoii paboueil mpo-
rpaMMBbl 110 MaT€MaTHKE IMPEJCTaBICHBI 110 rojaM OoOydeHus B clie-
OYIONIMX pa3fenax MporpaMMbl B paMKaxX OTJIEJIBHBIX KypCOB: B 5—
6 knaccax — Kypca «MaremaTtuka», B /—9 kiaccax — KypCOB
«Anredpa», «I'eomerpus», «BepossTHOCTh U CTATUCTHKA.

Pa3BuTHe orudyeckux npeacTaBIeHUN U HABBIKOB JIOTHYECKOTO
MBIIIJICHUS OCYMISCTBIISIETCS Ha MPOTSKEHUH BCEX JIET OOyUYEeHHS B
OCHOBHOM IITKOJIE€ B paMKaX BCEX Ha3BaHHBIX KypcoB. IIpenmomara-
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€TCs1, YTO BBIIIYCKHUK OCHOBHOI IIKOJIBI CMOXET CTPOUTH BBICKA3bI-
BaHUsI M OTPHUIAHUS BBICKA3bIBAHUM, PACIIO3HABATh WCTUHHBIC U
JIOKHBIE€ BBICKA3bIBAaHUS, IIPUBOIUTH IIPUMEPHI U KOHTPIIPUMEPHI,
OBJIaZieeT NOHATHUSIMU: OIpECIICHUE, aKCHUOMa, TeOpeMa, J0oKas3a-
TEIbCTBO — M HAYYHUTCS MCIIOJIB30BaTh UX IPH BHIOJIHEHNHN y4ueO-
HBIX U BHEYUYECOHBIX 3a/1ad.
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NPUMEPHAA PABOYASA NMPOrPAMMA YYEBHOIO KYPCA
«MATEMATUKA». 5-6 K/IACCbI

LUESIM U3YHEHUA YHEBHOI O KYPCA

ITpuopuTeTHBIMU HEJIsIMU OOyYeHHUs] MaTeMaTHKe B 5—6 Kjaccax
SIBJISIFOTCSI:

6 IpoaoJKeHUe (OPMHUPOBAHUST OCHOBHBIX MaTEMAaTHUYCCKUX ITOHSI-
TU# (YUCII0, BEIIMYUHA, TeoOMeTpudeckas Gurypa), odOecricunBaro-
UX MTPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEeMaTHYECKOTr0 00-
pa3oBaHHUsA O0YYarOIINUXCs;

6 Pa3BUTHC WHTCIUICKTYaJIbHBIX M TBOPYCSCKUX CIIOCOOHOCTEH 00y-
YaIOIIUXCsI, MO3HABATCIbHOW aKTHBHOCTH, HCCIICIOBATCIBCKUX
YMEHU#, HHTEpeca K U3yUYCHUI0O MaTeMaTHKU;

6 MOJBEACHUE OOYYarOIIMXCs Ha JOCTYINHOM JUIs HUX YPOBHE K
OCO3HAHUIO B3aUMOCBSI3M MAaTEMATHKH U OKPY KAFOIIEro MUPa;

6 GopmupoBanne (YHKIHOHAILHOW MaTEeMaTHYCCKOU TIpPaMOTHO-
CTH: YMEHHUS PaCIiO3HABATh MaTEeMaTHYIECKUE OOBEKTHI B pPealb-
HBIX JXHU3HCHHBIX CHUTYAIUsIX, [IPUMEHSITh OCBOCHHBIC YMCHUS
I pCHICHUA TMPAKTHUKO-OPUCHTHUPOBAHHBIX 3ajJa4d, UMHTCPIPETU-
pOBaTh MOJIy4EeHHBIC Pe3yJIbTaThl U OIEHUBATH UX HA COOTBET-
CTBHE IMPAKTHYECKON CUTYyaINH.

OcHOBHBIEC JIUHUHU COAEpKaHUs Kypca MaTeMaTHKH B 5—6 KkJjac-
cax — apudMeTHUecKass U TeoMeTpHuUecKasi, KOTOpbIe Pa3BUBAIOTCS
rmapajulesIbHO, KaXJas B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM,
OJIHAKO, HE HE3aBUCHUMO OJIHA OT APYrol, a B TECHOM KOHTAaKTe U
B3auMoJercTBuU. Takke B Kypce INPOUCXOIUT 3HAKOMCTBO C dJle-
MEHTaMH aJIreOpbl M ONMMCATEeIbHONW CTaTHCTHKH.

Hzyuenne apudmMeTHyeckoro mareprana HAauYMHAETCS CO CHCTe-
MaTH3allid W pa3BUTHS 3HAHUH O HATypaJdbHBIX YHCIAX, MOJY-
YEeHHBIX B HadaJbHOW mKkoje. IIpm 3TOM cOBepIIEeHCTBOBAaHHUE BBI-
YUCIIUTEIbHOW TEXHUKH W (POPMHUPOBAHWE HOBBIX TEOPETHUECKHUX
3HAaHUH COYETaeTCsA C Pa3BUTHEM BBIYMCIUTEIBLHON KYJIBTYpHI, B
YaCTHOCTH C OOyYE€HHEM IPOCTEHUINUM MpUEMaM NMPUKHUIKH U OLCH-
KM pe3yJIbTaTOB BbIYHUCIEHUN. M3yueHue HaTypanbHBIX YHUCEN MPO-
Joipkaercss B 6 kilacce 3HAaKOMCTBOM C HadajbHBIMU IMOHSTHSIMU
TEOPUHU IAEIUMOCTH.

Jlpyroii KpyITHbIN OJIOK B cOAepKaHUU apuPMETHIECKON JIMHUN —
3T0 ApoOu. Hawamo n3ydyeHus: OOBIKHOBEHHBIX W JIECSTHYHBIX JIPO-
Oeii oTHeceHO K 5 Kilaccy. DTO MHEpPBBIM 3TAall B OCBOCHHUHU JpoOei,
KOTrJa IMPONUCXOJUT 3HAKOMCTBO C OCHOBHBIMH HJESIMU, MOHATHSIMHA
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Tembl. [Ipu 3TOM paccMoTpeHHE OOBIKHOBEHHBIX NPOOCH B IOJTHOM
00BEMe mpeanIecTBYeT U3YUYCHUIO JECITHIHBIX IPO0ei, 94TO MeIeco-
o0pa3HO C TOYKH 3pCHUS JIOTHKU HW3JIOKCHUS YUCIOBON JITWHUMU,
KOrja MpaBuja JICUCTBUHN C ASCITHYHBIMU APOOSIMU MOXKHO OOOCHO-
BaTh Yy’K€ M3BECTHBIMHU AJITOPUTMAMHU BBIIIOJHEHUS JEUCTBUM C
OOBIKHOBEHHBIMU APOOSAMH. 3HaAKOMCTBO C ASCATHYHBIMU APOOSIMHU
pacIIupUT BO3MOXHOCTH I ITOHUMAaHUS OOYYaIOI[UMHUCS IIPU-
KJIaJITHOTO MPUMEHEHHUSI HOBOU 3alUCHU TIPU U3YUSHUU JIPYTUX MOpel-
METOB W TIPH NpPaKTHYECKOM Hcmoiib3oBaHuu. K 6 kiaccy oTHecéH
BTOPOM 3Tam B M3y4YeHHUU APOOCH, rae MPOUCXOIUT COBEPIICHCTBO-
BaHHC HABBIKOB CpPaBHCHHUS W IpeoOpa3oBaHus ApoOcii, ocBOCHHUEC
HOBBIX BBIYHUCIUTEIIBHBIX QJITOPUTMOB, OTTaYMBAHUE TEXHUKH BBI-
4YYCJIEHUH, B TOM 4YMCJIE 3HAUYEHUU BBIPAKEHUH, CcOAEpIKalluX U
OOBIKHOBCHHBIC, U JICCATUYHBIC IPOOH, YCTAHOBJICHHUE CBSI3CH MEXK-
Iy HUMH, pACCMOTpPEHUE NPUEMOB pelICHUs 3a71a4y Ha Apobdu. B Ha-
gajie 6 Kilacca MPOUCXOIHUT 3HAKOMCTBO C IOHSITHEM IIPOIICHTA.

OCOOCHHOCTHIO U3YUCHUS TTOJIOKUTEIIBHBIX U OTPULIATCIIBHBIX Y-
CeJl SIBJSIETCS TO, YTO OHHU TAK)KE MOT'YT pacCMaTpUBATHCS B HECKOJIb-
Ko 2TaroB. B 6 kiacce B Hauasie n3ydeHUsT TeMbl «[10JT0KHUTEITbHBIC
U OTpHUIIATENIbHBIC YHCIa» BblAeaseTcs noarema «llenple yncnay, B
paMKax KOTOPOW 3HAKOMCTBO C OTPULATEIbHBIMU YHCIAMH U AEH-
CTBUSIMU C MOJOXXUTEJIBbHBIMUA U OTPULATEIBHBIMU YHCJIAMU IPOUC-
XOJUT HAa OCHOBE COAEPIKATEJIBHOIO MOAX0Aa. DTO MO3BOJISIET Ha J0-
CTYIIHOM YPOBHE IMO3HAaKOMHUTBH YYaIIUXCsl MPAKTUUYECKU CO BCEMU
OCHOBHBIMH IOHSITUSIMU TEMBI, B TOM YHCJIE U C IPaBUJIaMHU 3HAKOB
IpU BBINIOJIHEHUH apudMeTH4YecKux aeiicTBuil. M3yuenue pammo-
HaJIbHBIX YHCEJ Ha 3TOM HE 3aKOHYMTCS, a OyJeT MpOJOJIHKEHO B
Kypce anreOopsl 7 Kilacca, YTO CTAHET CICHYIOIIMM MPOXOJOM BCEX
MPUHIIUIIHAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JieJIeHUue TPYIHOCTEU
obyerdyaer BOCHpUSITHE MaTepuana, a pachnpejieJIeHue BO BPEMEHU
CITOCOOCTBYET IIPOYHOCTH MPUOOPETACMBIX HABBIKOB.

IIpu oOyuyeHHH pemIeHWIO TEKCTOBBIX 3aJad B 5—O6 Kilaccax WC-
MOJB3YIOTCS  apudmeTuueckue npuéMbl pemeHus. TeKCTOBbIe
3aJa49u, penraeMbie IIpU OTPaOOTKE BEIYUCIUTEIbHBIX HABHIKOB B5—
6 KiraccaxX, pacCMaTpHBAIOTCS 3aJlaydl CICAYIONIUX BHIOB: 3aJadu
Ha JBWKEHHWE, Ha 4YacTHh, Ha NOKYNKH, Ha paboTy ©W MOpous-
BOJUTEIBHOCTD, HAa TIPOIEHTHI, HA OTHOIIECHUS U Tponopimu. Kpo-
ME TOT0, OOy4Yaroluecs 3HaKOMSTCS ¢ MpuéMaMH pelUICHHs 3aad
mepe0opoM BO3MOXKHBIX BapHaHTOB, ydaTcs padorars ¢ mHdoOpma-
Ueu, peacTaBIeHHOW B (popMe TaOJUIl WU JUarpaMM.

B IIpumepHoO#t pabodeii mporpamMmme NpeaycMOTpeHO (GOpMHpOBa-
HHUE TIPOIICJICBTHYCCKHUX alreOpandeckux npeacTtaBiicHuil. byksa
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KaK CHUMBOJI HEKOTOPOIr'O 4YMcJia B 3aBUCUMOCTU OT MaTeMaTUUECKOTO
KOHTEKCTa BBOJAMTCS IOCTENEHHO. ByKBEeHHAass CMMBOJIMKA IIHPOKO
HCIIOJIB3YETCSI TIPEXkJIE BCErOo JUISl 3allMCH OOIMMX YTBEPXKICHUH M
MpeUIOKeHNUH, GOpMyJl, B YACTHOCTH JUISI BBIYUCIICHUS T€OMETPH-
YEeCKHX BEJIMYWH, B KAYECTBE «3aMECTUTEIIS» YHCIIa.

B kxypce «MartemaTtukm» 5—6 KJIaccoB MpeACTaBIICHA HaTIsIIHAS
reoMeTpHsi, HalpaBJI€HHAsi Ha pPa3BUTHE OOpPa3HOro MBIIICHUS,
MIPOCTPAHCTBEHHOTO BOOOPaKEHUsI, N300pa3nUTEIbHBIX YMEHHUH. DTO
BaXKHBIHA 3Tall B U3YyYEHUH I'€OMETPHUH, KOTOPBIH OCYHIECTBISCTCS
Ha HarJIsIIHO-TIPAKTUYECKOM YPOBHE, ONIUPAETCs HAa HArJIsiIHO-00-
pa3Hoe MbIIUIeHHEe oOydaromuxcs. bonbias pojib OTBOIUTCS Ipak-
TUYECKON IEsITEIbHOCTH, ONBITY, SKCIEPUMEHTY, MOJECINPOBAHHUIO.
OO0yuaroniuecs: 3HaKOMSITCSI C TEOMETPHYESCKUMU PHUTypaMu Ha ILUIO-
CKOCTH Y B IPOCTPAHCTBE, C UX MPOCTSHIINMHU KOH(PUTYPALTUSIMHU,
ydarcs U300pakaTh MX HAa HEJIIMHOBAHHOW M KjeTdaroil Oymare,
paccMaTpuBaroOT UX IIpocTeimue cBoiicTBa. B mmponecce n3ydeHus
HaFHﬂI[HOﬁ T€OMETPpHUU 3HAHUA, IMOJIYUYCHHDBIC 06y‘IaIOHII/IMI/ICH B Ha-
HaIbHOM MIKOJIE, CHCTEMATU3UPYIOTCSI U PACIIUPSIFOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM M1AHE

CorynacHo ydueOHOMY IUIaHy B 5—6 KJlaccax HU3y4daeTCsl HHTETPH-
poBaHHBIN npeaMeT «MaTeMaTuKa», KOTOPBIH BKIOYaeT apugMe-
TUYCCKHUU MaTepHuall U HarJISIAHYI0 TEOMETPHUIO, a TAKIKE MPOTICACB-
THUYCCKHUE CBEJCHHS U3 aJIreOpPhI, DJIECMEHTHI JIOTUKH U Hadaja OIlh-
caTeJIbHOW CTATUCTHKH.

V4eOHBIW IJTaH Ha W3yYCHHE MaTeMaTUKU B 5—O6 Kilaccax OTBO-
JIUT HE MEHEe 5 y4eOHBIX YacCOB B HEJMCIIO B TCUCHHUE KAXKIOTO roja
0o0yueHwust, Bcero He MeHee 340 y4yeOHBIX YacoB.

COAEP*KAHME YYEBHOIO KYPCA (0 rOZIAM OBYYEHUA)

5 knacc

HamypaavHble vucaa u HYyab

HarypanbHoe uucino. Pspg HarypanbHbiXx uyucesn. Yuciao 0. M3zo-
OpakeHHe HaTypaJbHBIX YMCEJI TOYKAaMH Ha KOOPJAWHATHOM (YHCIIO0-
BOH) MIPAMOW.

TTo3unmonHast cucremMa cUuCiIeHUsA. PuMckas HyMmepamus Kak
MIpUMEp HENO3WIIMOHHOHN cucTeMbl cuucieHus. [ecstnunast cucre-
Ma CUHCJIICHUSI.

CpaBHEHUE HAaTypaAJIBHBIX YHCEJI, CPABHEHUE HATYPAIBHBIX YHCEII
¢ uyném. CriocoObl cpaBHeHUs1. OKpyTJIEeHUE HATypajlbHBIX YHCEII.
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Cino)xeHue HaTypaJibHBIX YHCEJ; CBOWCTBO HYJISI IIPU CJIOKCHUU.
Berauranue kak JeicTBHE, OOpaTHOE CIOXEHUIO. YMHOXKESHHE Ha-
TypadbHBIX YHCEN; CBOIWCTBAa HYJIS W COWHUIBI NPH YMHOXXCHHH.
JleneHue kak JelicTBUE, 0OpaTHOE YMHOXKeHUIO. KOMIIOHEHTHI neii-
CTBHUii, CBsA3b MEXOy HUMH. [IpoBepka pesyibpTraTta apudMeTHdec-
Koro nedctBus. IlepemecTuTenbHOE M COYETATEIbHOE CBOICTBa
(3aKOHBI) CIIOKCHUSI U YMHOXCHUS, PaCHpEICIUTECIbHOC CBOWCTBO
(3aKOH) YMHOKCHHUSI.

Hcnonp3oBaHue OyKB JUIss OOO3HAYCHHUS HECHU3BECTHOIO KOMIIO-
HEHTAa U 3aITMCH CBOWCTB apu(PMETHUICCKUX JICHCTBUN.

Jenutenu u KpaTHbIE YUCIIa, pa3jioXKeHue Ha MHOXuTenu. [Ipo-
CTBhIE U cOCTaBHBIC uncia. [I[pu3aakn nermMocTtu Ha 2, 5, 10, 3, 9.
JlemeHne ¢ OCTaTKOM.

CreneHb ¢ HaTypaJdbHBIM MOKa3aTeljieM. 3aluch YHCIIa B BUIC
CYMMBI pa3psiaHbIX CjlaracMbiX.

YucnoBoe BBIpakeHHE. BrIAUciIeHne 3HAUYCHUI YHCIIOBBIX BBI-
paXeHui; HOpsAIOK BBIMIOJHEHUs JelcTBUl. Mcnonb30BaHue Npu
BBIYHUCIICHUAX TICPEMECTHUTCIBHOTO WU COYCTATCIILHOI'O CBOMCTB
(3aKOHOB) CIIOKEHUSI U YMHOXXCHHS, PACIIPEACITUTSIIFHOTO CBOMCTBA
YMHOKEHUS.

/Ipoou

IIpencraBnenue o IpodOM Kak crocoOe 3almcu YacTH BEJIWYHUHBI.
OO6bikHOBeHHBIE ApoOu. [IpaBunbHbIe U HenpaBUIbHBIE Apobu. Cme-
mraHHasi ApoOb; NpeAcTaBICHUE CMENIaHHOW ApoOu B BHUJE Hempa-
BIJIBHOWM ApOoOHW M BBIACIICHUE 1[€JI0M YacTH YHCia U3 HeIPaBWJIBHOU
napoou. M3obpaxenue npoOeil ToOYKaMu Ha YUCIOBOH mpsimoir. Oc-
HOBHOE CcBOHMCTBO npodu. Cokpamienne npoodeii. [IpuBenenne npodu
K HOBOMY 3HaMmeHatento. CpaBHeHHe JIpoOeii.

CroXxeHHue U BBIUMTAaHHUE Ipo0eil. YMHOKEHHUE U JieJIeHne Ipooeii;
B3aMMHO-0OpaTHBIE Apo6u. HaxokIeHne 4acTH 1eJ0ro U LEeJI0oT0 T0
€ro YacTH.

Jlecstuanast 3anuck apob6eii. [IpencraBieHue JecATUUHONW ApooH
B BHJE OOBIKHOBEHHOW. M300pa’keHnEe NEeCSITUYHBIX IpoOei TouKa-
MU Ha YUCIOBOU mpsiMoii. CpaBHEHHE NECSATHYHBIX IPOOCH.

Apundmerndeckue IEHCTBUS C IECITHYHBIMH ApoOsimu. OKpyriie-
HUE AECSITUYHBIX JIPOOeit.

Pewenue mexcmossix 3adau

Pemenne TekCcTOBBIX 3a/1a4 apuPMETHIESCKUM crtocoboMm. Pemnre-
HHE JIOTUYECKHUX 3a1ad. Pemrenue 3anad mepeOopoM BCEX BO3ZMOXK-
HBIX BapuaHTOB. Mcrionbp3oBaHME MPHU pElIeHWU 3ajiad TaOoJIuI U
CXEM.
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Pewienue 3aga4, cojeprkaninx 3aBUCUMOCTH, CBSI3bIBAIOIIIUE BE-
JIUYIUHBI: CKOPOCTh, BPEMSI, PACCTOSTHUE; IeHa, KOJIMISCTBO, CTOM -
MoOCTh. EXMHUIIBI H3MEpEHUs: MacChl, 00bEMa, IEHBI; PACCTOSTHUS,
BpEMEHH, CKOpOocTU. CBs3b MEXAY €AUHUIIAMHU U3MEPEHUS KaKJI0u
BCJIHUYHHBI.

Pemrenne OCHOBHBIX 3a71ay Ha IPOOH.

IlpencraBieHne JaHHBIX B BUJIC TAOJHUIl, CTOJIOYATHIX JHUATPAMM.

Hazasaonasn ceomempust

Harnsigaele nipeacraBiieHUst O (Urypax Ha IUIOCKOCTH: TOYKA,
npsimMasi, OTPe30K, JIyd, yTroJl, JJoMaHas, MHOTOYTOJIbHUK, OKPYX-
HOCTb, Kpyr. Yroiu. Ilpsimoii, ocTpslii, Tynoii u pa3BEpHYTHIU
YTJBI.

Jnuna orpeska, METpUYECKHUE €AUHULBI AJIUHbL. JI1uHa goma-
HOM, NEpUMETP MHOI'OYIOJbHHUKA. VM3MepeHue u MoCTpOCHUE YIJIOB
C NOMOIIBIO TPAHCIIOPTHUPA.

Harnsinaele npencrasiaeHusi o ¢purypax Ha MIJIOCKOCTH: MHOTIO-
YTOJIBHUK; NPSIMOYTOJbHUK, KBaJApaT; TPEYTrOJbHUK, O PABEHCTBE
¢uryp.

N306paxxenne puryp, B TOM 9HCJIe Ha KiieTdaToi Oymare. Ilo-
CTpOoeHME KOH(pUTypalui U3 yacTed npsiMoii, OKPY>KHOCTH Ha He-
JIMHOBAaHHOU W KJIeT4aTol Oymare. Vcronp30BaHME CBOWCTB CTOPOH
U YIJIOB OPSIMOYTOJBbHHKA, KBaJpaTa.

IInomans NpAMOYTrOJBHUKA M MHOTOYTOJIBHUKOB, COCTaBJIICHHBIX
U3 TIPSIMOYTOJIBHUKOB, B TOM 4uciie GUryp, M300pakEHHBIX Ha
KJIeTdaTol Oymare. EQWHHUITBEI U3MEpEHUS TITOMIA .

Harnsimable mpenctaBieHus] O IPOCTPAHCTBEHHBIX (UTYypax: MpPsi-
MOYTOJBHBIN Napajuielienumneln, Ky0, MHOTOorpaHHUKH. M300paxke-
HUE NPOCTEHUIINX MHOTOTpaHHUKOB. Pa3BEpTkM Kyba W mapasiene-
nuniena. Co3ganue mMojeineid MHOTOTPAaHHUKOB (M3 Oymaru, mpoBO-
JIOKH, TUTACTHJINHA H Jp.).

O0BEM IPAMOYTOJBHOIO ITapaiienenuriesia, kyoa. EquHume u3-
MepeHHus: o0béMa.

6 Knacc

HamypaabHble uucaa

Apudpmernyeckue IAeHCTBHSA C MHOTO3HAYHBIMH HAaTypPaJIbHBIMH
yycjamMu. YuUCII0BbIE BBIPAXKEHUsI, NOPSNOK IAEHCTBUH, MCIIONb30-
BaHUE CKOOOK. lcmosb30BaHME MPU BBIYUCICHUSX NEPEMECTUTENb-
HOI'O M COYETATEJIbHOI'O CBOMCTB CJIOKE€HUSI U YMHOXXEHUsI, pacipe-
JEJIUTEIIFHOTO CBOMCTBa yMHOXEHUs. OKpyTJIeHHEe HaTypadbHBIX
4uCell.
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Jlequrenu u KpaTHBIC YUCa; HAUMOOIBIIUN OOIIUI NCIUTEIb U
HauMeHbIllee obIiee KpaTHoe. JIeTuMOCTh CYMMBI U TIPOU3BEICHUS.
JlemeHne ¢ OCTaTKOM.

/Ipoou

OOBIKHOBCHHAsI APOOb, OCHOBHOE CBOWCTBO APOOHU, COKpaIlcHUC
npob6eii. CpaBHeHHE U ynopsigounBaHue apobeii. Pemenue 3anau Ha
HaxO’KJSHUE YaCTH OT LIEJIOr0 M LIEeJI0ro Mo ero yactu. JpooHoe unc-
JIO KaK pe3ynbTar neieHus. llpencraBieHue OecsITHIHOW npodu B
BHUJI€ OOBIKHOBEHHOU IPOOHM M BO3MOKHOCTH IIPEACTABICHUSI OOBIK-
HOBEHHOU JpoOU B BUJE ASCATUUHOU. /lecsiTHuHbIe ApOOH U METpH-
geckasi cucteMa Mep. ApudMeTrndeckrue IeHCTBUSI M YHCIOBBIC BHI-
pakeHHUs1 ¢ OOBIKHOBEHHBIMHU U JICCSITHYHBIMH JIPOOSIMH.

OtHomenune. /lerenne B JTaHHOM OTHOIIIEHUH. Mactmrrab, mponop-
nust. IlpumeHeHue nponopuuii Ipu pelIeHUN 3a1a4.

IToustue IpoLecHTa. Brrauciaenue npouecHTa OT BCJIIUMYMUHBI U BC-
JUYHUHBI TI0 €& IPOLICHTY. BLIpa)KeHI/Ie IPOLCHTOB ACCATUYHBIMU
npobosimu. Pemienue 3ajgad Ha NPOLEHTHI. BBIpakeHHWE OTHONICHUS
BEJIMYWH B NPOICHTAX.

IToaodxcumenvHble U OMPUUAMEAbHBLE HUCAA

ITonoxurensHble U OTpULIATEIbHBIC YKciia. Llenble uncia. Monynb
4Jucia, reoMeTpuyecKkasi HHTepIipeTanus MoayJist yncia. M3obpa-
’KeHHME YHCEeJl HA KOOPAUHATHOU NTpsIMON. UHNCIIOBBIE TPOMEXKYTKH.

CpaBHeHue yucesl. ApupMETHUSCKUE NCHCTBHS C TTOJIOKUTCIb-
HBIMU U OTPHUIIATEIBHBIMH YHCIIaMHU.

ITpssMmoyronpHasi cucreMa KOOpAWHAT Ha miockoct. Koopanna-
THI TOUKH Ha IJIOCKOCTH, abcumcca n opanHarta. [locTpoenne Touek
U GUryp Ha KOOPJMHATHOM MIOCKOCTH.

BykeeHHble 8blpadxceHus

ITpuMeneHnue OyKB JUIsI 3aITUCU MAaTEMaTHYSCKUX BBIPAXKEHUH U
npennoxenuii. CBoiicTBa apudmMerndeckux aeiicTBUi. BykBeHHBIC
BBIP@)XXEHHUSI U YHCJIOBBIE MMOJCTAaHOBKH. ByKBEHHBIE paBeHCTBa, Ha-
XOXKJSHHUE HEeM3BECTHOro KoMmnoHeHTa. Mopmynbl; GopMylibl epu-
MeTpa U IUIOIIagu MPSIMOYTOJIBHUKA, KBaJpaTa, o0ObEMa mapasie-
JnernMIieia u Kyoa.

Pewenue mexcmossix 3adau

Pemenne TekCcTOBBIX 3a/1a4 apuPMETHIESCKUM crtocoboMm. Pemnre-
HHE JIOTHYECKHX 3a71a4d. Penrenue 3aa4 mepedbopoM BCexX BO3ZMOXK-
HBIX BapHUaAHTOB.

Pemenune 3anau, cogepskaliux 3aBUCUMOCTH, CBS3bIBAIOIINX Be-
JIUYUHBI: CKOPOCTH, BPEMsI, PaCCTOSTHHE; [I€HA, KOJIUIECTBO, CTOU-
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MOCTB; IIPOU3BOJIUTCIIBHOCTh, BpeMsi, 00bEM padoThl. EnuHUIBI U3-
MEPCHHUSI: MacChbl, CTOUMOCTH; PACCTOSHUSI, BPEMEHH, CKOPOCTH.
CBsi3b MEXK/IAY SAUHUILIAMH U3MEPSHHs KaXKI0H BEIIUYUHBI.
Pemienue 3ama4, CBSI3aHHBIX C OTHOIICHHUEM, MPOMOPIHMOHAIBLHO-
CTBIO BCJIMYHH, MPOICHTAMHU; PCIICHUE OCHOBHBIX 3ajJad Ha Ipoou
U TIPOILICHTEHI.
O1eHKa u OPUKUIIKA, OKpYTJICHUEC pe3ynbTara.
CocrasiieHre OYKBEHHBIX BBIPQOKCHHUN MO YCIIOBUIO 3aa4H.
IIpencraBnenne JaHHBIX C MIOMOIBIO TabauIl U nuarpamm. CToo-
YaTple QUarpaMMbl: YTE€HHE U MOCTpoeHHe. UTeHne KPYyroBbIX J1Ha-
rpaMm.

Hazasaonan ceomempust

Harnsigaele npencraBieHns o GpuUrypax Ha IIIOCKOCTH: TOYKA,
psiMasi, OTPE30K, JIyd, yIroJi, JIOMaHas, MHOTOYTOJIbHUK, YEeTBIPEX-
YTOJIBHUK, TPEYTOJIBHUK, OKPY>XHOCTb, KPYT.

BzanMHoe pacnosioxkeHHue AByX HNPsIMBIX Ha IJIOCKOCTH, Hapal-
JICIbHBIC NPsIMBIE, IEPIEHANKYJIISIpHBIE TIpsiMble. MI3mepeHnue pac-
CTOSTHUM: MEX/Jy ABYMsI TOYKaMH, OT TOYKH JO IPSIMON; NIIMHA
MaplipyTa Ha KBaJpaTHOM CETKeE.

H3Mepenne u IOCTPOCHHUE yIJIOB C HOMOIIBIO TpaHcHnopTupa. Bu-
Il TPEYTOJBHUKOB: OCTPOYTOJIbHBIHN, MPAMOYTOJBHBIN, TYNOYTOJb-
HBIH; paBHOOCIPCHHBIN, pPaBHOCTOPOHHHI. YeThIpEXYTONbHUK,
OpUMEPHI YETBIPEXYTOIBHUKOB. IIpAMOYyrojgpHHK, KBagpaT: HC-
MOJIb30BaHUE CBOWCTB CTOPOH, YIJIOB, nuaroHaincii. MzoopaxeHue
reoMeTpUYecKrX (Uryp Ha HEJIMHOBAHHOI OyMare ¢ MCHOJIb30BaHM -
€M LMPKYJs, JJUHEHKH, yrojbHHKa, TpaHcnoptupa. [loctpoenns Ha
KJIeTYaToOU Oymare.

ITepumerp mHOTOyTOJNIbLHUKA. [ToHsATHE TUTOIIAa U GUTYPBI; S -
HUIIBI U3MEpeHus! turomaau. [IpuomnrkEéHHOe n3MepeHre IiIoa I
¢uryp, B TOM uncie Ha kBagpaTHOU cerke. [IpubmmkénHoe n3me-
peHHe NINHBI OKPY>XXHOCTH, IJIOMIAAN KpyTa.

CuMmMeTpus: LICHTpaJIbHAsI, OCeBasi M 3€pKajbHasi CUMMETPHH.
[TocTpoeHre cUMMETPUUHBIX GUTYD.

Harnsaaele mipenctaBieHHs O MPOCTPAHCTBEHHBIX (QHUrypax:
nmapajjieJienunes , KyO0, mpusMa, NUpamMuaa, KOHYC, IHUIHUHApP, IIap
n chepa. M3ob6pakeHne npocTpaHCTBEHHBIX ¢uryp. Ilpumepsr pas-
BEPTOK MHOTOTPAaHHUKOB, MUJIHHApPa U KoHyca. Co3maHne Mopaenei
MIPOCTPAHCTBEHHBIX GuUryp (M3 Oymaru, MPOBOJIOKH, INTACTHINHA
u ap.).

ITorsatne o0BEMa; eqMHUIIBI U3MEpeHUs 00BEMa. OOBEM IpsIMO-
YTOJIBHOTO MapaJiesienuIieia, Kyoa.
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MIAHAPYEMbBIE MPEAMETHBIE PE3Y/IbTATbI OCBOEHMA NMPUMEPHOM
PABOYEN MPOIPAMMBI KYPCA (MO NOAAM OBYYEHMA)

OcBoeHme yueOHOTO Kypca «MaTtemaTuka» B 5—=6 kiaccax OCHOB-
HOH IIKOJIBI TOJDKHO O0ECIeYnBaTh JOCTH)KCHHUE CIICAYIOIIUX IIpes -
METHBIX 00pa30BaTeIbHBIX PE3yJIbTAaTOB:

5 knacc

Yucaa u sbruucaeHus

6 ITorHnMaTe W TPaBUIBHO YMOTPEOJSITH TEPMHUHBI, CBS3aHHBIC C
HATypaJbHBIMU 4YHCJIaMH, OOBIKHOBEHHBIMH U JECATUYHBIMU
IPOOSIMH.

6 CpaBHUBATh W yIOPSJIOYMBATh HATypaJbHBIC YHCJIAa, CPABHUBATH
B IPOCTEUIIINX CIIydasix OOBIKHOBEHHBIE IPOOH, ASCATHIHBIC APOOH.

6 COOTHOCHTH TOYKY Ha KOOPIAHMHATHOM (YHUCIIOBOI) MPSMOI C COOT-
BETCTBYIOIIMM €M YHCIOM W H300pakaThb HaATypaJbHBIC YHCIIA
TOYKAMH Ha KOOPAMHATHOM (YHCIOBOIT) MPsIMOM.

6 BermmonaATe apudmeTndecKkue NEHCTBUS ¢ HATYypPAJIBHBIMHU YHCIIa-
MH, C OOBIKHOBEHHBIMH JIPOOSIMU B NPOCTEHIINX CIIy4dasiX.

6 BBITTOTTHATE IPOBEPKY, IPUKUJIKY PE3yJIbTaTa BEIUYUCICHUN.

6 OKpyTJIsITh HATypaJlbHBIC YHCIIA.

PeweHue mexcmossix 3adau

6 Pemath TeKCTOBBIC 3a/1audl apU(PMETUIYCCKHUM CIIOCOOOM H C IIO-
MOIIIBI0 OPTaHU30BAHHOTO KOHEYHOI'O Iepedopa BCEX BOZMOKHBIX
BapHUaHTOB.

6 Pemate 3a51aqm, cojieprkalue 3aBUCUMOCTH, CBS3bIBAIONIHEC BE-
JUYUHBI: CKOPOCTH, BPEMsI, paCCTOSIHUE; IIeHa, KOJIUYEeCTBO, CTO-
HUMOCTb.

6 VMcronbp30oBaTh KpaTKUE 3aMHCH, CXEMbI, TaOIHUIbI, 0003HAUYEHUS
P pEeIIeHUN 3ajad.

6 [Tomp30BaTHCSI OCHOBHBIMH €IMHUIIAMHU U3MEPEHUS: [I€HBI, MaCcChI;
paccTosiHus, BpEMEHU, CKOPOCTH; BhIPaXKaTh OJJHU €AUHUIIBI BEIH-
YUHEI Yepe3 JIpyTHe.

6 H3BnekaTh, aHATW3UPOBAThH, OICHUBATH WH(POPMAIUIO, TIPE]I-
CTaBIICHHYIO B TaOJIMIle, HA CTOJOYAaTOW muarpamMme, WHTEPIpE-
TUPOBATh MNPEJICTABICHHBIC JIAHHBIE, HCIIOJL30BaTh JAaHHBIC MPU
pelieHuu 3ajad.

Hazasadnan ceomempust

6 Ilonmp3oBaThCSI IE€OMETPHUYECKHUMH ITOHATHUSIMU: TOYKa, MpsMasi,
OTPE30K, JIy4, YroJ, MHOTOYT'OJIbHHUK, OKPYXHOCTb, KPYT.

6 IIpuBOANTH TIPUMEPHI OOBEKTOB OKPY’KAIOIIEr0 MHPA, UMEIOIINX
(bopmy M3yUEHHBIX T€OMETPHUUECKUX (DUTYD.
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6 Vcrionb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJaMH: BEpIIMHA
CTOpOHA; C MHOIOYIOJbHHUKAaMHU: yroJj, BEpIIHHA, CTOpOHA, IHa-
TOHaJIb; C OKPYKHOCTBIO: paguyc, AUaMeTp, LEHTP.

6 M300pakaTh HM3y4YCHHBIC IeOMeTpHUYeCKHe (QUIypbl Ha HEJIHHO-
BaHHOM M KJeT4aTol Oymare ¢ IOMOIIBIO IUPKYJS M JIMHEHKH.

6 HaxomuTh IUIMHBI OTPE3KOB HENOCPEICTBEHHBIM H3MEPCHHEM C
IMOMOIIBIO JIMHEWKH, CTPOUTH OTPE3KHU 3aTaHHOW JJIMHBI; CTPOUTH
OKPY>KHOCTBH 3aJJaHHOTO pajuyca.

6 Mlcnosib30BaTh CBOMCTBA CTOPOH Y YIJIOB NPSIMOYTOJIBHUKA, KBa-
apata JJIsi UX IIOCTPOCHMSI, BEBIYUCIICHUS IUIOIIA N U IIepuMeTpa.

6 BeruuciasiTe mepuMeTp M III0Ia b KBajpara, NpsiMOyTroJbHUKA,
¢uryp, cocraBiIeHHBIX U3 NPSIMOYTOJBHHKOB, B TOM 4dHucie QH-
Typ, N300pakEHHBIX Ha KJIeTdaTol Oymare.

6 ITonp30BaThCsI OCHOBHBIMH METPHUYCCKHUMH CIUHHIAMHU U3Mepe-
HUs JJIMHBI, TUIOIIAaAW; BbIpaKaTb OAHU €CAMHHUIbI BEJIMYUHBI YC-
pe3 apyrue.

6 PacriosHaBaTh napajuienenunen, KyO, UCIOJIb30BaTh TEPMUHOIO-
TUIO: BepUInHA, peOpo rpaHb, U3MEPCHUS; HAXOAUTh U3MEPCHUS
napasuJiesjenunena, Kyoa.

6 BeraucisaTe 00bEM Ky0Oa, ImapajuiesienuIieia mo 3aJaHHbIM H3Me-
PECHUAM, IMOJAB30BAThCA CAMHUIAMHU U3MCPCHUSL O6'béMa.

6 PemaTth HecJiOKHBIE 3a/layy Ha U3MEPEHHE I'€OMETPUYECKHUX BE-
JJUYNH B INPAKTUYICCKHUX CHUTyallHUAgX.

6 Knacc

Yucaa u ebruucaeHun

6 3HaTh U TTOHUMATh TE€PMHUHBI, CBSI3AHHBIC C PA3JIUYHBIMU BHUJaMU
9HCeN U CIIOCO0aMM MX 3aIMCH, MIEPEXOANUTH (€CIIM 3TO BO3MOKHO)
OT OAHOM (POPMBI 3aITMCH YHUCJA K APYTOM.

6 CpaBHHMBAaTh M YNOPSJAOYNBATH IEJbI€ YHUCIIA, OOBIKHOBEHHBIE M
JIeCATUYHBIC IPOOH, CPAaBHUBATH YHCJIA OJHOTO M PA3HBIX 3HAKOB.

6 BBITIONIHATH, coyeTast yCTHBIC U ITUCbMEHHBbIC NTPUEMBI, apudme-
THYECKHe NeHCTBUSA C HATypaJdbHBIMHU U LIEJIBIMH YHCIaMH, OOBIK-
HOBEHHBIMH U JECSITUIHBIMH JIPOOSMU, TTOJTOXKHUTEIBHBIMA U OT-
pULIATEIIbHBIMU YUCIAMMU.

6 BeIuucasiTh 3Ha4Y€HUSI YUCIOBBIX BBIPAXKEHUI, BBINOJIHITH NPU-
KHJIKY U OII€HKY pe3yJibTaTa BEIYNCICHUN; BRINOJIHSITH IIpeobpa-
30BaHUSI YMCJIOBBIX BBIPA)KEHUH HA OCHOBE CBOMCTB apU(pMeETH -
YEeCKHUX JNEUCTBUM.

6 COOTHOCHUTHh TOYKY Ha KOOPAMHATHON HPSIMONW C COOTBETCTBYIO-
UM € YHUCIIOM U M300pa’kaTh YHMCJIa TOYKaMH Ha KOOPAHMHATHOM
NpsAMOM, HAXOAUTh MOJAYJIb YHCHA.
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6 COOTHOCUTHh TOYKHU B HPSIMOYTOJBbHOW CHUCTEME KOOPAUHAT C KO-
opIMHATaAMH 3TOW TOYKH.

6 OKpyIJIsTh IedbIC YuCia U JACCATHUYHBIC APOOU, HAXOAUTh MPH-
OJMKCHUS YUCECII.

Yucaosewvle u 6yK68HHble sblpajrriceHun
6 IlornmaTe 1 ynoTpeOIsiTh TEPMUHBI, CBA3aHHBIEC C 3AHCHIO CTE-
IIEHW 4YHuclia, HaXOAWTh KBaJpaT M KyO duciia, BBIYUCIATH 3Ha4Ye-
HUS YUCJIOBBIX BBIPAXKCHUMU, COAEPIKAILIUX CTCIECHU.
6 Ilonp30oBaTbCsd NOpPHU3HAKAMM JEIMMOCTH, PACKIaAbIBaTh HATY-
paJIbHbIE YMCJIa Ha IIPOCTbIE MHOXKUTEIIU.
6 ITonp3oBaTHCSI MacITabOM, COCTABISITH IPOTIOPIIUH U OTHOIIICHHSI.
6 VMcronp3oBaTh OYKBEI JJ1s1 0003HAYEHHSI YHUCEII IIPU 3aIlTMCH MaTe-
MaTHYECKHUX BBIPAXKEHUM, COCTABJISATH OyKBEHHBIC BHIPAXKEHUS U
bopmynbl, HaxoAUTh 3Ha4YEHUsI OYKBEHHBIX BBIPAKCHHUH, OCY-
IIECTBIISISI HEOOXOMMbIE MOJCTAHOBKU M IIPEOOpa3OBaHMUSI.
6 HaxonuTte HEW3BECTHBIII KOMIOHEHT PaBEHCTBA.

PeuweHue mexkcmossix 3adau

6 Pemrath MHOTOIIAroBhIC TEKCTOBBIC 3aJadd apU(PMETHUYCCKUM
crioco6oM.

6 PemraTe 3amadm, CBsSI3aHHBIE C OTHOIIEHHEM, MPOMOPIIHOHAIBHO-
CTBhIO BEJMYMH, NPOLEHTAMHU; pelIaTh TPU OCHOBHBIE 3ajlaud Ha
IpOOUM U TIPOLICHTHI.

6 Pematps 3agaun, cojepiKaliue 3aBUCHUMOCTH, CBSI3BIBAIOLINE BE-
JIUYUHBI: CKOPOCTh, BpPEMsl, PACCTOsIHHUE, IIeHA, KOJIUYECTBO, CTO-
UMOCTb; MPOU3BOIUTEIBHOCTD, BpeMs, 00béMa pabOTHI, UCIIOb-
3ysi apudmMeTndeckue OEeHCTBHS, OICHKY, HPHUKHUAKY; IOJIH30-
BaThCsl €IMHUIIAMHU HU3MEPEHUSI COOTBETCTBYIOIINX BEJIUYHH.

6 CocTaBiisiTh OyKBEHHBIE BBIPAYKEHHS 10 YCJIOBHIO 3a/ayH.

6 M3Biiekath nH(pOpMaIMIO, MPEACTaBICHHYIO B TabiuIax, Ha JIH-
HEeWHOH, cToNO0YaTON Wi KPYTrOBOH AUarpaMmax, MHTepPHPETHUPO -
BaTh MpeEACTABJIEHHBIC NJaHHbBIC, UCMIOJIH30BaTh JaHHBIC ITPH pellie-
HUM 3aj]ad.

6 IIpeacraBisiTe WHGOPMAIIHIO C ITOMOIIBIO TAaOJHIl, JIMHSHHOU H
cTonbyaToN nmarpamMm.

Hazaadnan ceomempus

6 IlpuBOANTH MPUMEPHI OOBEKTOB OKPY KAIOMIETO MHPA, NUMEIOIINX
(bopmMy H3yHEeHHBIX T€OMETPHUUECKUX MIOCKUX M IIPOCTPAHCTBEH-
HBIX (UTYp, IPUMEPHI PaBHBIX U CUMMETPHUYHBIX (QUTYD.

6 M300pakaTh C MOMOIIBIO IUPKYJs, JUHEHUKH, TpaHCHOPTHpPA Ha
HEJIMHOBAHHOM M KJIeT4yaToOl Oymare W3ydeHHBIE INUIOCKHE reoMe-
Tpudeckne (Urypsl U KOH(QHUTIypaluu, CUMMETPUYHbIE (UTYPHI.
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6 ITosib30BaTHCSI TEOMETPUYECCKUMU TMOHSITUSIMUA: PAaBEHCTBO QHUTYD,
CUMMETpPHS; UCTOJIF30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CUMME-
TpHUEH: OCh CHMMETPHUH, IICHTP CUMMETPHH.

6 HaxoauTp BEeMWYMHBI yTJIOB U3MEPSHUEM C MOMOMIBIO TPAHCIIOP-
THpa, CTPOUTH YIJbl 3aJaHHON BEJWYHUHBI, IOJb30BaThCI IIPU
pelIeHnu 3aja4d rpajJlyCHON Mepoil yrjioB; pacHo3HaBaTh Ha 4dep-
TeXax OCTPbI, NpsiMOM, pa3BEPHYTHIM U TYNOH YIJIBL.

6 BprunuCnsATh JUIMHY JIOMaHON, MEPHUMETP MHOIOYTrOJIbHUKA, MOJb-
30BaThCs €AMHUIIAMU U3MEPEHUS JUIMHBI, BbIpaXkaTh OJHU €/11-
HHAOBI U3MEPEHUS UIUHBI Yepe3 IpyTHe.

6 Haxonuth, UCNIONB3Yysl 4epTEKHBIE MHCTPYMEHTHI, PACCTOSTHUS:
MEXIy ABYMsI TOUKaMH, OT TOYKH OO OPSIMOH, JUTMHY ITyTH Ha
KBaJpaTHOMN CETKe.

6 BeraucnaTs romans GUryp, COCTaBICHHBIX U3 IPSIMOYTOJIBHHU-
KOB, HUCITIOJIB30BaTh pa36I/IeHI/Ie Ha MpsAMOYTOJIbBHUKH, HAa PaBHbIC
(urypsl, nocTpanBaHue 40 NPSIMOYTOJIBbHUKA; ITOJIL30BATHCS OC-
HOBHBIMH CIUHUIIAMHU W3MEPEHUs IUIOINANH; BBIpaXkaTh OIHH
C€IUHUIBI U3MEPEHUS IUIOLAAU YepEe3 ApYyTrHUeE.

6 Pacno3zHaBaTh Ha MOJENSAX W U300paKEHHSIX MHUPAMUIY, KOHYC,
MWINHAP, HWCIOJB30BaTh TEPMHUHOJOTHIO:  BEpIIHHa, pedpo,
TpaHb, OCHOBaHUE, pa3BEpPTKa.

6 M3o0pakaTp Ha KJIeT4aTOW Oymare NpsIMOYTOJBHBINA Tapaie-
Jenunen.

6 BBMIUCIATE 00BEM IPSIMOYTONBHOTO MHapajulesienureia, Kyoa,
IIOJIB30BAaTHCsI OCHOBHBIMU CIMHHUIIaAMHU NU3MEPCHUA OG’I:éMa; BbI-
pakaTb OJHHU €JIMHUIBI U3MEPEHUsI 00bEMa uepes3 agpyrue.

6 PemaTp HecoXKHBIE 3a7ja9i HA HAX0XJICHHE I'eOMETPUIECKUX Be-
JIMYUH B MPAKTHYCCKUX CUTYyaIlHIX.
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TEMATUYECKOE NJAHUPOBAHME YYEBHOIO KYPCA (MO FOAAM OBYYEHMA)
5 knacc (He meHee 170 )

HasBanue
pa3gesia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE cojepixaHue

OcHOBHbBIE BH/JbI AeATEe/JIbHOCTU 06yqaloumxcn

Hartypa/sibHble
qyucsa. ledcTBUA
C HaTypaJIbHBIMH
qUcIaMH

(43 9)

HecsatuuHas cucremMa cyucie-
HusA. Psan HaTypaJbHBIX 4dHCell.
Harypanenbnii psa. Ywucimo O.
HarypanbHble uncia Ha KOOp-
AuHaTHOU nipsimoii. CpaBHeHUE,
OKpYTJICHUE HAaTypaJIbHbIX YHCEIL.

Apudmerndyeckue AeHCTBUS C
HaTypaJbHbIMU 4uciamu. CBoOIi-
CTBa HYJSI TPH CIOXEHHU U
YMHO>XCHHH, CBOWCTBA €IUHUIIBI
npu yMmHoxkeHuu. IlepemecTtu-
TEIIbHOE W COYETaTeIbHOE CBOM-
CTBa CIIOKEHHS W YMHOKCHHS,
pacupeneauTeabHOEe  CBOMCTBO
YMHOKCHHUS.

Jlenutenu v KpaTHBIC YHCIA, Pa3-
JIO’KEHUE YHCJIa HA MHOKHUTEIIH.
Jlenenue ¢ octatkoMm. [IpocTeie u
cocrtaBHble umnciia. [Ipu3Haku je-
nmamocTd Ha 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJbHBIM IIOKa-
3aTCJICM.

YuTaTh, 3allMCBIBATh, CPABHUBATh HaTypalbHbIC YNCIIA;
npeajaraTh U 06CyKJAaTh CIOCOGBI yNOPSIOYNBaHUS
yuces.

H306pakaTh KOOPAMHATHYIO IPSIMYI0, OTMeYaTh 4ucia
TOYKAMM Ha KOOPJAWHATHOM NpsiMOil, HAXOAUTH KOOPIAU-
HaTHl TOYKH.

HccinepoBaTh CBOMCTBA HATypaJbHOTO psna, uucen 0 u
1 npu CIIO)KEHUN U YMHOYKXCHUH.

HcnoJib30BaTh NPaBUJIO OKPYTJICHUS HAaTypPaJbHBIX UM-
cen.

BbINOJIHATL apupMeTHYECKHE JeHCTBHS C HAaTypalbHBbI-
MU YHCJIaMU, BBIYUCAATH 3HAUYCHUS YHCIOBBIX BBIpaXKe-
HUH co ckoOkaMH 1 6e3 CKOOOK.

3anuchIiBaTh TPOW3BEACHNE B BHAEC CTENCHH, YUTATh
CTETeHU, MCNO0JIb30BaTh TEPMHHOJIOTHIO (OCHOBaHUE,
MOKa3aTeNb), BBIYMCAATh 3HAa4YeHUs CTeleHe.
BBINOJIHATE NIPUKUAKY M OLLEHKY 3HAUCHUI YHCIIOBBIX
BBIp@)XEHUH, MIpeAJiaraTbh ¥ NPUMEeHATb NPUEMbI NTPO-
BEPKH BBIYHUCICHUHN.

Hcno/ib30BaTh NPU BBIYMCAEHUAX NEPEMECTHTEIbHOE U
coueTaTesIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHHUsI, pac-
MpeAeIuTeIbHOe CBOHCTBO YMHOXEHHsT; POPMY/IMPOBATH
M NIPUMEHATHb NpaBUJIa NpeoOpa3oBaHUsI YHCIOBBIX BbI-
pa’KeHHiT Ha OCHOBE CBOMCTB apH(METHUYECKUX ICHUCTBUI.
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YucnoBble BBIPAKCHUS; MOPS-
ITOK OCUCTBUM.

Pemrenne TeKcTOBBIX 3azad Ha
Bce apudMeTHIeCcKue 1eHCTBUSA,
Ha IBHPKCHNE U MOKYIIKH

HcciiepoBaTh 4nCIOBBIC 3aKOHOMEPHOCTH, BBIJABUTaTh U
060CHOBBIBaTh T'UINOTE3bl, GOPMYJIMPOBATh 0GOGIIEHUS
M BBIBOJBI 110 pe3yJibTaTaM HpOBe,HéHHOl"O HCCICIOBaHMUA.
dopMy/IMpOBaTh ONpeje/IeHUA JCIUTENs U KPAaTHOTO,
Ha3bIBaTh JCIUTCIM M KpaTHbIC 4YHCia; pacno3HaBaTh
MIPOCTHIE U COCTaBHBIC YnCIa; POPMYyIMPOBATHL U MpUMe-
HATb NPU3HAKHU JSIUMOCTH Ha 2, 3, 5, 9, 10; npuMeHATHb
AJITOPUTM PA3JIOKCHHA YHUCJIa HAa TPOCTHBIC MHOXHWUTCIIH,
HaAXO0JAUThb OCTAaTKH OT ACJICHUS H HCIIOJHOC YaCTHOC.
Pacno3HaBaTh UCTUHHBIC U JIOXKHBIC BHICKA3bIBAHHS O
HATypaJIbHBIX YUCJIaX, IPUBOAUTH NPUMeEPbI U KOHTP-
NIpUMEpPHI, CTPOUTh BBICKA3bIBAaHMA M OTPHIIAHHS BbI-
CKa3bIBAaHUI O CBOMCTBax HaTypaJIbHBIX YUCECII.
KoHcTpyupoBaTh MaTeMaTH4YecKHe IpeJJOKeHUs C I0-
MOIIBIKO CBA30K «W», KHIN», «CCIIHU..., TO...».

PemaThb TeKCTOBbIC 3a7auyd apU(PMETHYCCKUM CIIOCOOOM,
HMCIO0JIb30BaTh 3AaBUCUMOCTH MEXy BeJIMYMHAMU (CKO-
POCTh, BpEMs, paCCTOSAHHUE; LICHA, KOJINYECTBO, CTOUMOCTD
" JIp.): aHAJIM3UPOBATh U OCMbIC/IMBATDB TEKCT 3a/Ja4H,
nepedopMy JIMpOBaTh yCIIOBHE, U3BJIEKAaThb HEOOXOIUMBIC
JaHHBIC, YCTAHABJJIUBATH 3aBUCUMOCTH MEXKY BECIMYUHA-
MH, CTPOUTD JIOTUYECKYIO LIEMOUYKY pacCyXJIeHUH.
MoaeiMpoBaTh X0/ PEIICHHS 3a7a4d C MOMOIIBIO PH-
CYHKa, CXEMBbI, Ta6J'II/ILII>I.

IIpuBOAUTH, pa3éUpaTh, OLEHUBATDb Pa3INYHBIC PEllIe-
HUA, 3aIIlMCH pemeHHﬁ TEKCTOBBIX 3a1aad4.

KpuTH4YeCcKH OLleHMBaTh IOJIyYCHHBIH pe3yJbTaT, 0Cy-
IEeCTBJIATb CaMOKOHTPOJIb, IIPOBEPssi OTBET HA COOTBET-
CTBHE YCJIIOBHIO, HAXOAHUTb OLINOKH.

Pemathb 3aga44 C IIOMOIIBIO Hepe6opa BCCX BO3MOXKHBIX
BapHaHTOB.

3HAKOMUTBCS C UCTOPUEN pa3BuUTHsI apUPMETHKU
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IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

HarnsaHas reo-
meTpusd. JIuauu
Ha IVIOCKOCTH
(12 4)

Touka, mpsimasi, OTPE30K, Jy4.
Jlomanasi. HM3mepeHue JIUHBI
OTpe3Ka, METPUUYECKHUE €IUHUIIBI
n3MepeHus: AuHbl. OKPYKHOCTH
U KpPYT.

ITpakTnueckast padora «IlocTpo-
€HUE y30pa U3 OKPY>KHOCTEW».

VYronu. Ilpsmoii, ocTpselii, Tynou
U pa3BEpHYTHIH yriel. M3mepe-
HHE yTJIOB.

ITpakTnueckast padora «IlocTpo-
€HHE YTJIOB»

PacrnosHaBaTh Ha yepTeXkaX, pUCYHKax, ONMMUCBLIBATD, UC-
IIOJIb3YsI TEPMHHOJIOTHIO, I M3006paKaTh C ITIOMOIIBIO
4epTEKHBIX HMHCTPYMEHTOB: TOYKY, IPSIMYIO, OTPE30K,
JIyd, YroJl, JIOMaHyIO, OKPY>KHOCTb.

Pacno3HaBaTh, NIPUBOAUTE NPUMEPBI OOHEKTOB peajb-
HOTO MHpa, UMEIIMUX (HOpMy H3yYEHHBIX (HUTYp, OLie-
HUBATh UX JUHEUHBIE pa3Mephl.

Vicno1b30BaTh JIMHEIHKY U TPAaHCIIOPTHP KaK HHCTPYMEH-
TBI U151 IOCTPOCHUSI K U3MEPEHHUS: U3MEPATH JUINHY OT-
pe3Ka, BeJIUIHHY yI1a; CTPOMTE OTPE30K 3aJaHHOM JUTUHBI,
YToJI, 3aJaHHOH BEJIMYNHBL; OTKJ/IaJAbIBaTh INPKYJIEM PaB-
HbBIE OTPE3KHU, CTPOMUTD OKPY>XHOCTb 3aJlaHHOI'0 pajuyca.
H306pakaTh KOH(HUTIYypalUH reoOMeTpUYeCKUX (GUryp H3
OTPE3KOB, OKPYXHOCTEH, MX YacTell Ha HEJIMHOBAHHOM
M KJIeTYaTOl OyMare; HpeAJiaraTh, ONMUCbIBATb U 06CYXK-
AaTh CIIOCOGBI, A/ITOPUTMBbI ITOCTPOCHHUSI.
Pacno3HaBaTh U M306pakaTh HA HEJIMHOBAHHOH U KJIET-
gaToil Oymare IpsIMO#, OCTPBIH, TymoW, pa3BEpHYTHIN
YIJibl; CPABHUBATh YIJIbL.

BBIYMCAATE JIUHBI OTPE3KOB, TOMaHbBIX.

IloHMMaTh U UCNIOJIL30BaTh NP pellleHUH 3aJa4 3aBH-
CHUMOCTH MEXIY €IUHMIIAMU METPUYECKONH CHCTEMBbI
Mep; 3HAKOMMTBCSI ¢ HEeMETPHUYECKUMH CHUCTEMaMHu Mep;
BbIpAXKaTh [UIMHY B PAa3IUYHBIX COUHNIIAX H3MEpEHUS.
HccaepoBaTth ¢Gurypsl u KOH(DHUTYpalliH, HCIOIB3YS
rdpoBbIe pecypchl
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OGBIKHOBEHHbIE
Apo6u
(48 4)

JpoOs. [lpaBunbHBIE U HeEmpa-
BIJIBHBIE 1poOu. OCHOBHOE CBOM-
cTBO Apodu. CpaBHeHUe ApoOEi.

CrnoXkeHHe U BBIYMTAHHE OOBIK-
HOBCHHBIX JIpoOeil. CMmemaHHas
apoOb. YMHOXXEHHE U JIeJICHUEe
OOBIKHOBEHHBIX ApOOeii; B3anM-
HO-OOpaTHBIC OPOOH.

Penrenne TEeKCTOBBIX 3ajia4, CO-
nepxkamux Apoou. OCHOBHBIC 3a-
Jadu Ha OpoOwu.

IIpnmenenne OyKB OIS 3allUCH
MaTeMaTUYECKUX BBIPAKCHUH U
NpeUI0KEeHUH

MoaenupoBaTh B rpaduieckoii, mpenMmeTHoi popme, ¢
TMOMOIIILIO KOMITBIOTEPA MOHATHUSI M CBOWCTBa, CBsI3aH-
HbIE C OOBIKHOBEHHOI pOOBIO.

YuTaTe M 3anMChIBaTh, CPAaBHUBATh OOBLIKHOBEHHBIE
npobu, npejjaraTb, 060CHOBBIBAaTh U 06CYK/4aTh CIIOCO-
OBl YIOPSIIOYUBAHUS JPOOCH.

HN306parkaTh OOBIKHOBEHHEIE IPOOH TOYKaMH Ha KOOP-
IMHATHOH MPsIMOii; HCIOJIb30BATh KOOPAWHATHYIO TIPsI-
MYIO JUIs CpaBHEHUs ApoOeil.

dopMyIUpOBaTh, 3ANIUCHIBATh C NIOMOIIbI0O GYKB OCHOB-
HOC CBOMCTBO OOBIKHOBCHHOU JIpOOH; MCMOJIb30BAaTh OC-
HOBHOEC CBOMCTBO NIpoOuU Iisi COKpaleHus: ApoOeit u mpu-
BEICHUS APOOM K HOBOMY 3HaMEHATEIIo.
IIpeacTaBAATh CMEIIaHHYIO IpOOh B BHJIE HENPABUIIb-
HOW W BBIIEJSTH IEIIYI0 YacTh YHCJa U3 HENpPaBUIBHOMN
Ipoou.

BpINOJIHATL apuPMeTHYeCcKHe AeHCTBUA ¢ OOBIKHOBCH-
HBEIMH JIpO0sIMHM; IPUMEHATh CBOMCTBA aprupMETHIECKUX
eMCcTBUN UIs1 pallMOHAIU3alUU BBIYHCICHUMN.
BBINOJ/JIHATE NPUKUAKY U OLlEHKY pe3ysIbTaTa BEIUHCIIE-
HUH; IpeAJaraTe U NPpUMEeHATh NPUEMBI NPOBEPKHU BEI-
YHCJIICHUM.

I[IpoBOAUTH UCCHAEA0BAaHUS CBOHCTB Apo0OeCii, onmupasich
Ha YHUCJIOBBIE DKCIIEPUMEHTHI (B TOM YHCJE C IOMOIIBIO
KOMIOBIOTEPA).

Pacno3HaBaTh MUCTUHHBIC U JIOXKHBIE BBICKA3bIBAHUS O
po6six, IPUBOAUTHL NPUMeEPbI 1 KOHTPIIPHUMEPHI, CTPO-
UTh BBICKAa3bIBAHMUS U OTPUIIAHUS BHICKa3bIBAHMIA.
PemaTh TeKCTOBBIE 3a/1a4H, coAepIKaIie IPOOHBIE JaH-
HbIC, U 3aJa4¥ Ha HAXOXKJCHHE YaCTH LEJIOrO U IeJIOrO
10 €ro YacTH; BBISABJIATH UX CXOJACTBA U PAa3/INYHUS.
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IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

Moge/mMpoBaTh X0/ PEIICHUS 3aJa4d C ITIOMOIIBIO pPH-
CYHKa, CXEMBI, TaOJIHUILIbI.

IIpuBOAUTH, PAa36UPaATh, OLEHMBATh Pa3JINYHBIC peIlle-
HUSI, 3aIIUCH PEIICHUH TEeKCTOBBIX 3aaad.

KpMTH4YeCKH OLLleHUBATh IOJYyYCHHBIH pe3yJbTaT, OCy-
LIECTBISATh CAMOKOHTPOJIb, IIPOBEPsIsi OTBET Ha COOTBET-
CTBHE YCJIOBHIO, HAXOAMTb OILINOKH.

3HAKOMHUTBCS C UCTOPUEH pa3BUTHS apUPMETHKH

Harasaanas
reoMeTpus.
MHOroyroJibHUKu
(10 yv)

MHoroyronbHUkH.  UeTbIpEx-
YTOJIBHHK, NpsIMOYTOJIBHUK,
KBajpar.

ITpakTnueckas padora «IlocTpo-
€HHue MPSIMOYTOIbHHUKA C 3aJlaH-
HBIMHU CTOPOHAaMU Ha HEJIUHO-
BaHHOU Oymare».

TpeyroabHUK.

IInmomanes u niepumerp OpsiMo-
YTOJIbHUKa W MHOTOYTOJbEHUKOB,
COCTaBJICHHBIX U3 MPSIMOYTOJIb-

HHUKOB, CIHHHIIbI U3MEPCHUS
I1omaau. HepHMeTp MHOTI'O-
YT OJIbHUKA

OnuchIBaTh, MCN0J1b3ys] TEPMHHOJIOTHIO, U306pakaThb ¢
IIOMOIIBIO YePTEKHBIX NHCTPYMEHTOB U OT PYKH, MOJE-
JIMpOBaTh U3 OyMaru MHOT'OYTOJIbHUKH.

IIpUBOAUTEL MPUMeEPDI OOBEKTOB PEATHFHOTO MUPA, IMEIO-
mux (popMy MHOTOYTOJIBHUKA, IPSIMOYTOJIFHUKA, KBa-
Jpata, TpeyroJjlbHIKa, Ol HUBATh UX JINHEIHbIE pa3Mephl.
BBIYMC/IATH: IEpUMETP TPEYrOJIbHUKA, IPSIMOYTOJIbHU-
Ka, MHOTOYTI'OJIbHUKA; TUIOAJb IPAMOYTOJIbHHKA, KBa-
apara.

H306pakaTh OCTPOYTrOIbHBIC, IPSIMOYTOIBHBIE U TYIO-
YTOJIbHBIE TPEYTrOJIbHUKU.

CTpoMTh Ha HEJIWHOBAHHON M KieTdyaToil Oymare KBa-
IpaT U MPSIMOYTOJIFHHUK C 3aJlaHHBIMH JJIWHAMH CTOPOH.
HccaepaoBaTh CBOMCTBA NMPsSMOYTOJIBHUKA, KBApaTa ITy-
TEM DKCIIEpUMEHTa, HaOIIOICHUS, U3MEPEHUSI, MOISIIH-
poBaHUs; CpaBHHUBaTh CBOMCTBa KBajpaTa M IMPsIMO-
YTOJILHUKA.
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KoncrpyupoBaTh MaTeMaTU4eCKHe IPEAJIOKEHHs C IIO-
MOIIBIO CBSI30K «HEKOTOPBI», «I000i». PacnosHaBaTh
WCTUHHBIE U JIO)KHBIE BBICKA3bIBAaHUS O MHOTOYTOJIbHH-
Kax, IPUBOJAMUTL NPUMePbl U KOHTPIPUMEPHI.
HccinepoBaTh 3aBUCUMOCTD IUJIOIIAU KBaagpaTa OT JJIU-
HBI €r0 CTOPOHBI.

Hicnosib30BaTh CBOMCTBA KBaIPAaTHON CETKH IS ITOCTPO-
eHusi GUryp; paséuBaThb NPSMOYTOJbHUK Ha KBaJApAaThI,
TPEYTrOJIbHUKH; COCTABJIATb (Urypsl M3 KBagpaToOB U
OpsIMOYTOIBHUKOB M HaXOJWUTh UX IUJIOMIAAb, pa3OMBaTh
¢urypsl Ha IIPSIMOYTOJIBHUKH M KBaApaThl 1 HAXOIUTH
UX TUIOMIAdb.

BrIpaxkaThb BeIWUYMHY IUIOLIAAU B Pa3IMYHBIX €IMHULIAX
U3MEPEHUSI METPUUYECKON CHUCTEMBI Mep, IOHMMATh U HC-
NoJIb30BaTh 3aBUCUMOCTHU MEXJy METPUUECKUMU €1IU-
HHUIIAMH U3MEPEHUS TIIOIIAIH.

3HAKOMUTBLCA € NpUMepaMHM NPUMEHEeHUs IUIOMAIN U
nepuMeTpa B IpaKTHUECKUX cuTyauusx. Pemars 3apa-
49M U3 peajJbHOU XM3HHU, IpejAJjaraTh M 06CyKJaTh pa3-
JIMYHBIE CNIOCO6BI PEeIIeHUs 3a1ad

JecaTudyHblie
Apoou
(38 4)

Jecsituanast  3amuch  OpoOei.
CpaBHEHHE IECITUIHBIX IPOOCHi.

JleficTBUsI ¢ AECATUUYHBIMU JPO-
Osimu. OKpyTJICHUE AECATHUYHBIX
npooeit.

Pellenne TEKCTOBBIX 3a7a4, CO-
nepxamux apoou. OCHOBHBIE 3a-
Jady Ha Japoou

I[IpeacTaBaATh ASCATUYHYIO ApoOb B BHUJZIE OOBIKHOBCH-
HOW, YUTATh U 3aNMUCBIBATh, CPABHUBATD JECSITUIHBIC
npobu, mpeAJjaraTb, 060CHOBBIBATb U 06CYK/AaTh CIIOCO-
GBI yHopsIAOUMBAHUS JICCSITUYHBIX JAPOOCH.
HN306parkaTh necsTUYHBIC APOOH TOYKAMHU Ha KOOPJIH-
HATHOM MPSIMOHU.

BBIABJISATH CXOACTBA M Pa3JIMYUSI 1IpaBuil apudmMernde-
CKHX ﬂeﬁCTBMﬁ C HaTypaHbelMl/I qucJIiaMM1u U OECsIaTUu4Y-
HBIMHU JIpOOSIMHU, OOBSICHSITH HX.
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IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

BBINOJIHATL apudMeTHYECKHE ACHCTBUS C NECATHYHBI-
MH OpOOSIMH; BBINOJIHATh NPUKHUAKY M OLEHKY pe3yJib-
TaTa BBEIYUCICHUH.

IIpuMeHATH CBOMCTBA apu(METHUYECKUX NCHCTBUM It
panroHaNIU3aluy BBEIYHUCICHUH.

I[IpyMeHATh NPaBHJIO OKPYTJIE€HMS JCCITHYHBIX JIPOOCH.
IIpoBOAMTEL HUCCIEA0BAHUA CBOWCTB JIECSITUYHBIX JpPO-
Ocil, ormupasicbk Ha YHCIOBBIC OKCIIEPUMEHTHI (B TOM
YHCIIe C MTOMOIIBI0O KOMIIBIOTEPA), BbIABUIaTh rUNOTE3bl
U MPUBOJNTH UX OOOCHOBAHUA.

Pacrnio3sHaBaTh HUCTHUHHBIC U JIOKHBIE BBICKA3BIBAHUS O
Ipo6six, IPUBOAUTE NPUMePbI U KOHTPIIPUMEPHI, CTPO-
UTb BbICKAa3bIBaHMS U OTPUIIAHUS BHICKA3bIBAaHH.
PelraThk TEKCTOBBIC 3a/1a9H, COAEPIKAIINE APOOHBIE JaH-
HBbIE, ¥ HAa HAXOXXJEHHE YaCTH IIEJ0T0 M I[eJIOTO IO ero
4acTH; BBISIBJISITh UX CXOACTBA M Pa3/IN4YMA.
Moae/nMpoBaTh XOJ PEUICHUS 3aJa49l C ITOMOIIBIO PH-
CyHKa, cxeMbl, Tabnuiel. [IpyBoAUTH, pa3éuparsh, ole-
HUBATh pa3JINYHbIC PEIISHUs, 3alIUCH PEIISHUN TeKCTO-
BBIX 3a7ad.

OnepupoBaThb JPOOHBIMH YHCIIAMHU B PEAJIBHBIX JKU3HEH-
HBIX CUTYaIlusIX.

KpuTHUYecKHM OLleHHUBATh MOJIYyUYSHHBIH pe3yJbTar, OCy-
HICCTBJIATHE CAMOKOHTPOJIb, IMPOBEPASS OTBET Ha COOTBET-
CTBHE YCJIOBHUIO, HAXOJIUTh OLIMOKH.

3HAKOMHUTBHCA C UCTOPUEN pa3BUTHS apUDMETHKHA
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Harnsanas
reomMeTpus.
Tesia u purypsl
B IPOCTPaHCTBe
(94

MHuororpanHuku. M3oOpakeHue
MHOTIOTpaHHUKOB. Mojenu mnpo-
CTPAHCTBEHHBIX TE.

IIpsiMmoyrosabHBIN Napanjienenu-
nen, kyo. Pa3zBépTku KyOa u na-
payuienenuieaa.

ITpaktrueckast pabora «Pa3z-
BEpPTKa KyOa».

O06BéM Kyba, HOPSIMOYTOJIBHOTO
rapa’suiesIeune1a

Pacno3HaBaTh Ha 4YepTekaX, PHMCYHKaxX, B OKpY>Kalo-
meM MHUpe TpsSMOYTOJbHBIH Iapajuleslenunes, Kyo,
MHOTOTPAaHHHMKH, ONMCBIBATh, UCIOJIb3ysd TEPMHHOJIO-
rUI0, OL€HUBATh JIMHEHHbBIE pa3MeEpPBHI.

IpuBOAUTE NpUMepPhl 00BEKTOB PEATbHOTO MHUpPa, HMe-
OIUX GOopMy MHOTOTpaHHHUKA, IPIMOYTOJIBHOTO Iapaii-
JIeernIiesia, Kyoa.

HN3o6parkaTh Ky0 Ha KiIeTd9aTo Oymare.

HccnepoBaTh cBOMCTBA Kyba, MpsIMOYTOJIBHOIO Iapai-
JICJIeTIUIie1a, MHOTOIT'PaHHUKOB, HCIIOJIB3Yys MOJCIIN.
Pacno3HaBaTh U U306pakaTh pa3BEéPTKU Kyda u mapai-
nenenunena. Moge/JMpoBaTh Ky0 U mapajUielieHUIle U3
OymMaru U IPOYUX MAaTepHaliOB, OG'bSICHSITH CIMOCOG MO-
JACIIUPOBaAHUA.

HaxoauTh nsMepeHus, BBIYMCAATD IUIOMAIb TTOBEPXHO-
ctH; 00BEM KyOa, NPSMOYTOJBHOTO mHapajiieenuIieia;
HCC/Ie0BATh 3aBUCHUMOCTb 00bEMa Kyba OT UIMHBI €ro
pebpa, BBIABUTraTh U 060CHOBbIBATh rNNOTE3Y.
Ha60AaTh U NPOBOJAMTh AHAJIOTUU MEXJy MOHATHIMU
TUIOIIaau U 00BEMa, IEPUMETPA U IIIOMIAAA TOBEPXHOCTH.
Pacnmo3HaBaTh HUCTUHHBIE U JIOXKHBIE BBICKA3bIBAHHUS O
MHOTOTpaHHUKaX, NPUBOAUTH IPUMePbI U KOHTPIIpUMeE-
pBl, CTPOUTB BBICKA3bIBaHUSA U OTPHUIIAHUS BBICKAa3bIBa-
HUMH.

PemiaTh 3aja4M 13 peajabHON XHU3HU

IloBTOpEeHue
M 000611, eHue
(10 4)

TToBTOpEeHNE OCHOBHBIX MOHSATHN
U METOJOB Kypca 5 kiacca, 0000-
LIeHUEe 3HAaHUM

BBIUMC/IATE 3HAaYE€HUS BBIPAXKEHUM, COZlEepKaIlIUX HATY-
panbHBIC YHCIIa, OOBIKHOBEHHBIE M JCECSITHYHBIE ApOOH,
BBITIOJTHATE IIPe00pa30BaHUs YHCEI.

BbiGMpaTh CHOCOG CpaBHEHUS YHCEJ, BBIYHCIICHUU,
NPUMEHATb CBOMCTBA apu(pMETUUYSCKUX NEHCTBUU IS
panroHaIN3alUN BEIYHCICHUHN.




14

ewwedJlodu genoged seHdawmd|)

IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

OcyliecTB/IATh CAMOKOHTPOJIb BBINIOJHACMBIX JICHCTBUIA
U CaMOIIPOBEPKY pe3yJbTaTa BBIYHUCIIEHUH.

PemiaTek 3aa4M 13 peajibHON KU3HU, IPUMEHATH MaTe-
MaTH4YeCcKHe 3HaHUA Uil pelleHus 3agad U3 JpyTux
Y4YEOHBIX MPEIMETOB.

Pemate 3aja4yu pasHBIMHM CHOCOGaMHM, CpaBHUBaTh
Ccrnoco6bl pelieHus 3aja4yd, BbIGUPATh PalMOHAIbHBIN
cnoco6

6 knacc (He MeHee 170 u)

HasBaHue
pa3zeia (TeMbl)
Kypca (4HcjI0 4acoB)

OCcHOBHOe coAepKaHue

OCHOBHBIE BUABI AeATEJIbHOCTH 00y4aloLiuxcs

Hatypa/ibHbIe
qucaa
(30 9)

AprudmeTHyeckue JeHCTBUS C
MHOT'O3HAYHBIMH  HaTypaJbHbI-
MH 4YHCIIaMH. YUWCIOBBIE BBIpa-
JKE€HUSI, TIOPSAOK JISUCTBUM, HC-
noJb30BaHUE CKOOOK. Okpyrie-
HUE HATypaJIbHBIX YHCEI.

ﬂe)’ll/lTeJ'll/l U KpaTHBIC 4YHcCJa;

HauOONbINNUNA 00U NENUTENL U
HanMeEHBIIIee 00IIIee KpaTHOE.

BbInosiHATh apudMeTHYECKHE JeHCTBHA C MHOTO3Ha4-
HBIMH HaTypaJlbHBIMHM 4YHCJIaMH, HAXOJUThb 3Ha4YeHUs
YUCJIOBBIX BBIP@KEHHI cO CKOoOkamMu U 0e3 CKOOOK; BbI-
YHUC/AATh 3HaYeHUs BBIPAKEHUN, COAEpKAINX CTEMEHH.
BBINOJIHATH NPUKUAKY U OLE€HKY 3HAa4Y€HHUH YUCIOBBIX
BbIp@)KEHUH, IPUMEHATb NPUEMBI IPOBEPKM pe3yJIbTaTa.
Hcnosib30BaTh NPHU BBIYMCJIECHHUAX NEPEMECTUTEIBHOE U
CcOoYeTaTeIIbHOEe CBOWCTBA CIIOKEHMSI W YMHOXEHUs, pac-
MpEIeINTEIbHOE CBOMCTBO yMHOXXEHUS OTHOCHTEIIBHO
CIIOKCHUsI, CBOMCTBAa apU(PMETHUYCCKUX IACHCTBHIA.
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PasnoxxeHue unciaa Ha OPOCThIEC
MHOXHUTENU. JlenuMOoCTh CyMMBI
U npousBeneHus. Jlenenue ¢ oc-
TaTKOM.

PemeHnne TeKCTOBBIX 3aaa4

HccaepoBaTh 4YuCIOBBIE 3aKOHOMEPHOCTH, IPOBOIUTH
YHCIIOBBIE DKCIIEPHUMEHTEI, BbIABUTaTh 1 060CHOBBIBATh
TUNoTe3sbl.

dopmy/IMpoBaTh ONMpeje/IeHUusl IeIUTeIsT U KpaTHOTO,
HanOOoJIBIIIETO OOIIEero ASIUTENSI 1 HANMEHBIIIEr0 O0IIEero
KpPaTHOT'O, IPOCTOT'0 M COCTAaBHOT'O YHCEJN; UCIOIb30BaTh
STHU MOHATHUS NPHU PEUICHUM 3a7ad.

[IpyMeHATh AJrOPUTMBbI BBEIUUCICHHUS HaWOOJIBIIETO
o0miero AenuTeNss M HAaWMEHBIIETO OOIIero KpaTHOIro
JIBYX YHCEJI, aJlTOPUTM Pa3JI0KEHUsI YUCIIa HAa IPOCTHIE
MHOKHUTEJIH.

HccnepoBaThb yciaoBus 1eTUMOCTH Ha 4 u 6.
HccnepoBaTh, 06CcyKAaTh, GOpPMYyJIMPOBAaTh U 0GOCHO-
BbIBATh BbIBOJ, O Y¢THOCTH CYMMBI, IIPOU3BEICHUS: ABYX
4E€THBIX YMCEN, ABYX HEUETHBIX UMCIIE, YETHOIO U HEUET-
HOT'O YHCEIL.

HccaepaoBaTh CBOMCTBA JICIMMOCTH CYMMBI M IIPOU3BE-
JIEHUST YHCel.

[IpuBOAMTE NPUMEPHI YKcell C 3aJJaHHBIMU CBOMCTBaMH,
pacno3HaBaTh BepHble U HeBEPHbI€ YTBEPXKICHUS O
CBOMCTBAax 4HCeN, OMPOBepraTb HEBEPHBIC YTBEPIKACHUS
C TIOMOIMIBI0O KOHTPIIPHUMEPOB.

KoHcTpynpoBaTh MaTeMaTH4YeCKHe NPeAJIOKEHHS C 110-
MOIIBIO CBSI30K «W», «HJIH», «ECIH..., TO...».

PemiaTh TekcTOBBIE 3a/a9H, BKIIIOYAIOIINE MTOHSITHS JIe-
JUMOCTH, apU(PMETHUYECKHUM CIOCOOOM, HCHOJIb30BATh
riepe0op BceX BO3MOXKHBIX BApPHUAHTOB.
MoaenupoBaTh XOJI peUICHUS 3aJa4U C TTOMOIIbIO pU-
CYHKa, CXE€MBbI, TaOJIUIIbI.

IIpuBOAWUTH, pPAa36MPaTh, OLEHUBATh PA3JINIHEIC pellle-
HUS, 3allFCH PEIIeHNH TeKCTOBBIX 3adad.
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IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

KpuTH4YeCKH OLleHMBATh MOJIy4YeHHbIH pe3ynbTaT, HaXxo-
JUTH OIIMOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, MTPOBEPSS
OTBET Ha COOTBETCTBHE YCJIOBUIO

Harnapauasa IlepnienauKyJIsApHBIC HOpsIMBIC. Pacnio3HaBaTh Ha yepTekax, pUCyHKax Cllydyad B3auM-
reoMeTpus. ITapannensHbIe IpsIMBIE. HOT'O PACIIONIOKEHHUS ABYX MPSIMBIX.
IIpsameble Ha PacCTOsTHIE MEKITY ABYMS TOU- H3o6paxkaTh CIOMOILBIO ‘lngé)KHle MHCTPYMEHTOB Ha
MJIOCKOCTH KAMH, OT TOUKH 10 TIPSIMOH, JUTH- HEJIMHOBAHHOW M KJIeTUaToi Oymare JBe IEpeceKarollu-
(7 49) Ha MyTH HA KBAIPATHOM CETKe. ecsl IPSIMBIC, JIBE TNAapaUIeIbHbIC NPSAMBIE, CTPOUTH TIPS -
MYyI0, IEpIEHAUKYIAPHYIO JaHHOMU.
Ipumepsl mpsiMBIX B IIPOCTpPaH- IIpyBOAUTEL NMPUMEPHI NapaIeJbHOCTU U NEPHEHIUKY-
CTBC JISIPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.
PacnozHaBaTh B MHOTOYTOJBHHKAX MEPHEHIUKYIISIPHEBIS
¥ mapajuienbHble CTOpoHB. M306pakaTh MHOTOYTOIb-
HUKU C TTapayIenbHBIMU, TIEPIEHINKYIISIPHEIMHA CTOPO-
HaMU.
HaxoauTb pacCTOsTHHE MEXIy ABYMsS TOUYKAMH, OT TOU-
K{ 0 TPSMOMU, JIWHY ITyTH Ha KBaJApPAaTHOMU CETKEe, B TOM
YHCJIe UCIIOJIB3Ysl HU(POBBIE PECYPChI
Jpo6u OOBIKHOBEHHAsI APOOH, OCHOBHOE CpaBHUBaTh M yHopsAA04YuBaTh 1poOH, BHIGUpPATh CHO-
(32 4) CBOMCTBO JApoOHM, COKpalleHne €06 cpaBHEHHs APOOeii.

npoGeii. CpaBHEeHHE U yHOPSII0-
YyUBaHUE JIPOOCH.

Jlecsituunble IpOOU U MeTpHUUe-
cKasi cucreMa Mep.

IIpeacTaBAATh ASCATUYHBIC IPOOH B BHIEC OOBIKHOBEH-
HBIX po0eii U OOBIKHOBEHHBIC B BHJC ASCATUYHBIX, UC-
NO0JIb30BaTh 3KBUBAJIECHTHbIE NpeJCTaBJIeHUs IPOOHBIX
4HUCeJl IPU UX CPAaBHEHHUHU, NPU BBIYUCIICHUSIX.
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Apudmerudeckue ASUCTBUS C
OOBIKHOBCHHBIMH M JCCSITHUYHBI-
MU IPOOSIMH.

OtHoueHue. /leqeHue B JaHHOM
oTtHomieHnu. Macmtab, Tporop-
IS,

ITonsitTue mnpouenrta. Brruucne-
HHE TMPOIEHTAa OT BEIWYHHBI U
BEJIMUMHBI 110 €€ IIPOLEHTY.

Penrenne TEeKCTOBBIX 3aja4, CO-
AeprKaIux ApoOu U MPOIICHTHIL.

ITpakTuueckast padora «OTHO-
LIICHUE JUTUHBI OKPYKHOCTH K €&
AUaMEeTpy»

Hcnosb30BaTh AecsiTUYHBIE pOOU MpU NPeoOpa3soBaHUN
BEJIMYMH B METPUYECKOM CHCTEME MEp.

BbINOJIHATE apudpMeTHUECKHE AeHCTBUA C OOBIKHOBCH-
HBIMH U JCCATHYHBIMH JIPOOSIMH.

BbI4HC/IATH 3HAaUCHUS BBIPAXKECHUM, COIEPIKAIIUX OOBIK-
HOBEHHBIE M NECATHUYHBIE APOOH, BHIMOIHATE IMpeobpa-
30BaHusl ApoOeii, BLIGUPATh CIIOCO6, MPUMEHATH CBOM-
cTBa apuPpMEeTHICCKUX IEeHCTBHI I parioHaIW3aIuN
BBIYUCIICHUH.

CoCTaBJIATH OTHOLIEHUS U IMIPOIIOPIHH, HAXOAUTh OTHOIIE-
HHUE BEJIIMYUH, JSJIUTh BEIMINHY B JAHHOM OTHOIICHHH.
HaxoauTh 3KCepUMeHTaJ/IbHBIM NyTEéM OTHOIICHHE
JUTMHBI OKPY)KHOCTH K €€ ITuaMeTpy.
HHTeprnpeTHpOBaTh MacmTad KaKk OTHOIICHHE BEIUYHH,
HaXO0AMTb MacIITad MiIaHa, KapThl U BEIYUCISITh PACCTO-
SIHUSI, UCIIONIB3Ysl MacIITal.

OGBSICHSITD, YTO TAKOE MPOLICHT, YHOTPEOIISITH 060POTHI
peYn CO CJIOBOM «IIPOLEHT». BBIpaxkaThb HPOIEHTHI B
Ipo0siX U IpOoOH B NMPOIEHTAX, OTHOIICHUE IBYX BEJIUYUH
B IIPOIIEHTAaX.

BBIYMCIATH NPOIEHT OT YHCJIa M YHCJIO 110 €ro MPOISHTY.
OKpyraaTh IpoOH M NPOLEHTHI, HAXOAUTH MPHOINIKE-
HUSI 9UCEeII.

PemaTh 3asa4M Ha 4acTH, NPOLEHTHI, IPOIOPIMH, HA
HaXOXXJIeHHe IpoOu (MPOIIEHTa) OT BEIUYHUHBI U BEJIMYH-
HBI 110 €€ ApoOu (TPOIeHTyY), Apodu (mpoleHTa), KOTO-
pBI cocTaBiseT ogHA BeauuuHa OT aApyroil. [IpyBoAUTS,
pa36upaThb, OLL,EeHUBATb Pa3JIMYHbBIC PCIICHUS, 3alUCH
peueHnii TEKCTOBBIX 3aj1ad.

HN3BiaekaTb HHPOPMALUIO U3 TAOIUIl U JUAarpamMM, WH-
TepPHIPETUPOBATH TAOJIHYHBIE JAaHHBIE, ONPEIeISITh Hau-
Oonblllee U HAUMEHBIIIEE U3 NpeaACTaBJICHHBIX AaHHBIX
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IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

Harnaaanas
reoMeTpus.
CumMmeTpus
(6 4)

OceBast cummetpusi. Llentpans-
Hasi CHMMETPHSI.
ITocTpoenue
¢uryp.
IIpaktrnueckast padora «OceBas
CUMMETPHSI».

CHUMMETPHUYIHBIX

CI/IMMeTpI/IH B IIPOCTPAHCTBE

Pacno3HaBaTh Ha YepTekax U H300pakeHUsIX, U306pa-
2KaTh OT PyKH, CTPOUThb C NOMOIIBIO HHCTPYMEHTOB (H-
rypy (OTpe3oK, JIOMaHYIO, TPEyrOJbHHUK, HPAMOYTOIb-
HHUK, OKPY>XHOCTB), CHMMETPHYHYIO JAaHHOW OTHOCH-
TCJIIBHO l'[pf[MOf;I, TOYKH.

HaxoauTh NpUMepbl CUMMETPUN B OKPY>KaIOIIEM MHpE.
MoaeaupoBaTh u3 Oymaru ABe (GUTYpPBI, CHMMETPUYHBIC
OTHOCHUTEJIIBHO IpsAMOI; KOHCTPYHUPOBATh Ic€OMETpUYe-
CKHC KOH(i)I/IpraIII/II/I, UCIIOJIB3Ys CBOMCTBO CUMMETpPUU,
B TOM YHCJE C IIOMOIIBIO HU(POBBIX PECYPCOB.
HccienoBaTh CBOICTBAa H3yYCHHBIX (PUTYD, CBSI3aHHBIC
C CUMMETpUCH, HUCIIONB3Ys SKCIIEPUMEHT, HaOII0eHHE,
MOJICJIUPOBAHHE.

OGOCHOBBIBATH, ONIPOBEPraTh C MOMOIIHIO KOHTPIIPUME-
POB YTBEPXKIACHHS O CUMMETpHUH (PUTryp

BeipaxeHus
¢ GyKBaMH
(6 4)

IIpnMmenenne OyKB IJIsI 3allUCH
MaTeMaTUYeCKUX BBIPAKCHUUN U
npeanokeHuii. bykBeHHbIE BbI-
pa’keHHusi U YHCJIOBBIE MOJCTa-
HOBKH.

BykBeHHBIC paBeHCTBa, HaXO0XK-
JICHUE HEU3BECTHOTO KOMIIOHEHTA.
Ddopmyibt

Hicnos1b30BaTh GYKBBI /il 0003HAYEHUs] YHUCEJI, MPHU
3alUCH MaTEeMaTHYEeCKUX YTBEP)KIACHUI, COCTaBIISIThH
OYKBEHHBIC BBIPKCHUS 110 YCIIOBHIO 3a1a9H.
HcceaoBaTh HECI0XKHBIE YHUCIIOBbIE 3aKOHOMEPHOCTH,
HCIIOJI30BaTh OYKBBI JJIsSI UX 3aITHCH.

BBIYHCAATE YHCIOBOE 3HaYCHHE OYKBEHHOT'O BBIpaXke-
HUS TIPY 3aJlaHHBIX 3HAYCHHSIX OYKB.

3anuceiBaTh GOPMYJIbI: epUMETpa U IUIOLIAAN HPSIMO-
YroJibHUKa, KBaJparTa; AJIUHBbI OKPYXHOCTH, ILJIOIaaAu
Kpyra; BbIIOJIHATH BBIYMCJIEHUS 110 3TUM (GopMyJiaMm.




19338IH 6—G "VHULYWILYW

6€

CocTaB/ATHh (POPMYJIbl, BBIPAKAIOIINE 3aBUCHMOCTH
MEXIy BEJIUYHHAMHU: CKOPOCTh, BPEMsl, PACCTOSIHUE; IIie-
Ha, KOJWYECTBO, CTOMMOCTbh; MPOU3BOAUTEILHOCTD, Bpe-
Msi, 00BEM pabOTHI; BBIMOIHATH BBIYHUCIICHHS II0 3THM
popmynam.

HaxoauTh HEU3BECTHBI KOMIOHEHT apU(PMETHIESCKOTO
NEeUCTBHUS

Harnsgnas
reoMeTpusl.
durypsni

Ha MJIOCKOCTU
(14 4)

YeThIpEXYroJIbHUK, ITPHUMEPHI
YeThIPEXYTOJIBHUKOB. IIpsimo-
YrOJIBHUK, KBaJpaT: CBOHCTBa
CTOPOH, YIJIOB, AMaroHa’jeu.

HUsmepenue yrios. Bupasl Tpe-
YTOJIbHUKOB.

ITeppumerp  MHOrOyroJbHHKA.
ITmomane ¢uryper. PopmMyIisl
nepuMeTpa U MIIOMAAHN IIPSIMO-
yrosipHUKa. [Tpuommkénnoe n3-
MEpeHHUe mromaiu Guryp.

IlpaxTtuaeckass pabora «llmo-
miaae Kpyra»

HN306parkaTh Ha HEJIMHOBAHHOW M KieTdyaToOH Oymare c
HUCHOJIb30BAaHUEM YEPTEXKHBIX HHCTPYMEHTOB YETBHIPEX-
YIrOJIBHUKM C 3aJlaHHBIMU CBOMCTBaAMU: C IapalleJIbHbI-
MU, TEePHEeHAUKYISIPHBIMH, PaBHBIMH CTOPOHAMH, IIps-
MBIMH yTJIaMU W Jp., PaBHOOEIPEHHBIH TPEyTrOJIbHUK.
Ilpeasarath U 06GCYKJaThb CHOCOGbI, AJrOPUTMBI I0-
CTPOCHHSI.

HccnepoBaThb, NCoOnb3ys SKCIIEPUMEHT, HAOIIOICHUE,
MOJEINpOBaHNe, CBOMCTBA MPAMOYTOJIbHHUKA, KBAApaTa,
paszouBathk Ha TpeyroiasrHuKH. O60CHOBBIBATH, ONIPOBEP-
raTh ¢ IIOMOIIbIO KOHTPIPUMEPOB yTBEPKJICHUS O Mps-
MOYIOJIbHUKE, KBajJpaTe, pacClo3HaBaTh BEpHbIC U He-
BEpHBIE yTBEP KICHHUSI.

H3MepsATh ¥ CTPOUTD C ITIOMOIIBIO TPAHCIIOPTHPA YTIIHI, B
TOM YHCII€ B MHOTOYTOJIbHUKE, CPABHUBATh YTIHI; pac-
NO3HABATh OCTpPHIC, MPSIMBIE, TYIbIE, PAa3BEPHYTHIE YTIIEL.
Pacno3sHaBaTh, M306pakaTh OCTPOYTOJIBHBIH, IPSIMO-
YIOJIBHBIH, TYHOYTOJIbHBIM, paBHOOCIPEHHBIH, paBHO-
CTOPOHHHI TPEYTOIBHUKU.

BbIUUCAATH NIEpUMETp MHOI'OYTI'OJIbHHKA, IUIOIIaab MHO-
royrojJibHUKa pa30OMeHueM Ha MPSIMOYTOJILHUKH, Ha paB-
HBbIE QUTYPBI, UCTIOIB30BAaTh METPUUYSCKHUE €IUHHUIBI U3-
MEpEeHUs! JJIUHBI U TUIOMIAIH.
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IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

Hcnoab30BaTh NPUGIMKEHHOE H3MepeHHe JUTHH U 110~
maneid Ha kieTdatoi Oymare, mpuUOIMKEHHOE HU3Mepe-
HHE JUIMHBI OKPY>KHOCTH, IUIOIIAJAN KPyTra

Io/10:KUTE/IbHbIE
U OTpULATe/IbHbIE
yucaa

(40 4)

Ilenple uncna. Monayines uucia,
reoMeTpuydecKkasl HHTepHIpera-
nust Moayas. HuciaoBeie mpome-
JKYTKH.

ITomo>xuTenpHBIE U OTPHULIATEIb-
Hble yucna. CpaBHEHHE MOJOXKHU-
TEJIbHBIX U OTPUIIATEJIbHBIX YH-
cel. ApudMeTHYCCKUE JICHCTBHUS
C TIOJIOKWUTEIBHBIMUA M OTpHUIIA-
TEJIbHBIMU YHCJIaMH.

Pemenne TekCTOBBIX 3a1ad

IIpUBOAUTEL IPUMeEPHI UCIOJIb30BaHUSA B peajlbHOM XKu3-
HH TIOJIOKUTEIBHBIX M OTPHUIATEIBHBIX UHCEII.
H306pakaTh ILeJble Yrciia, MOJ0KUTEIbHbBIE U OTpHULIa-
TEJIbHBIC YHCJIa TOYKAaMU Ha YHUCJIOBOU NpsIMOU, UCIIOJIb-
30BaTh YHUCIIOBYIO MPAMYIO JJIs CpPaBHEHUS YHCEI.
IIpyMeHATH MpaBWJla CPaBHEHHS, YIOPALOYHUBATH Iie-
JIble YHucia; HaXO0AUTh MOJYJb YHCIA.

PdopMy/IMpOBaTh NPaBUJIa BBIYUCICHUS C IIOJI0XKUTEIIb-
HBIMHU U OTPULATEIIBHBIMHU YHCJIaM{, HAXOAUTh 3Ha4Ye-
HMSA YHCJIOBBIX BBIPAKEHUH, coAepXalluxX AeHCTBUSA
C TIOJIOKUTENBHBIMHA M OTPHUIATEIHHBIMU IHCIAMHU.
IIpyMeHATh CBOMCTBA CIIOXKEHHUS W YMHOXEHHS IS
peoOpa3oBaHusl CyMM U MPOU3BEICHUN

IlpeacraBnenue
JAAHHBIX
(64)

IIpsimoyronbHas cuctema Koop-
JAUHAT Ha TuiockocTu. Koopauna-
ThI TOYKH Ha TJIOCKOCTH, aOCITHC-
ca W opaWHAaTa.

CronbuaTble W KpYroBble aua-
rpaMMBl.

[TpakTuueckas padora «IlocTpo-
SHHEe auarpaMmm».

OGBACHATh, U WLJIIOCTPUPOBATh MOHATHE TPSIMOYTOJIb-
HOHM CHCTEMBI KOOPJMHAT Ha IUIOCKOCTH, MUCIOJIB30BaTh
TEPMHUHOJIOTHIO; CTPOMTB Ha KOOPJAUHATHON INIOCKOCTH
TOYKH U (I)I/Il"ypbl 110 3aIaHHBIM KOOpJAnHaTamM, HAXOAUTb
KOOPJIMHATHI TOYEK.

YuraTh crojbuarbie 51 KpPyTOBBIE AAarpaMMBl;
MHTepHpPeTUPOBATh JaHHbIC; CTPOUTH CTOJIOUATEHIC Ha-
rpamMMBl.
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Pemenue TekCTOBBIX 3aj1a4, CO-
AepsKallluxX JTaHHBIC, MPEICTaB-
JICHHBIC B TalOJiMlIax U Ha JaUa-
rpaMmax

Hcnoab3oBaTh MHGOPMAILMIO, IIPSACTABICHHYIO B Ta-
Onmmax, Ha gUarpaMmax JUIsl pelIeHHs] TeKCTOBBIX 3a/1ad
M 3a7a4 U3 peasibHOM KU3HU

Harasagaast
reoMeTpus.
durypsi

B IPOCTPaHCTBE
(9 v)

IIpsiMmoyrosbHBIN TNapanjienenu-
nen, Ky6, mpusMma, IHUpaMuiaa,
KOHYC, OWINHIP, map u chepa.
MN3o6paxkeHne mnpoCTpaHCTBEH-
HEIX ¢(uryp. IIpumepsr pa3sép-
TOK MHOI'OIPaHHUKOB, IIMJIWH-
Jpa U KOHyca.

IIpakTnueckass pabora «Co3zna-
HUE MoJeJeld MNpOCTPaHCTBEH-
HBIX QUTyp».

IMTonsitue 0O6BEMA; CTUHHUIIBI H3-
MepeHust 00bpémMa. OO0BEM HIpsIMO-
YTOJIBHOIO IapauleJIeIuIie/a,
KyOa, ¢popmynbl 00bEMa

Pacno3sHaBaTh Ha YepTekax, pUCYHKaxX, OMMChIBATh ITH-
pamMuay, IpusMy, HUIHHIP, KOHYC, IIap, HU306pakaTh
HX OT PyKH, MOJAeJIMPOBATh U3 OyMaru, IUIacTHUJIHHA,
NpoBOJIOKK U 1ip. [IpUBOAMTE NpUMePbI OOBEKTOB OKpPY-
JKAIOIIEro MHpa, UMEIOINX (GOPMBI Ha3BaHHBIX TeEJl.
Hcnonb3oBaTh TEPMHHOJIOTHMIO: BeplInHa, peOpo, rpaHsb,
OCHOBaHHE, BBICOTA, PaANyC M IHAMETpP, pa3BEPTKa.
H3y4yaThb, UCIOIB3ys SKCICPHUMEHT, HAOIIOACHUE, H3Me-
peHue, MOJEIUpPOBaHUE, B TOM 4YHUCIIE KOMIBIOTEpHOE, U
ONMHUCBIBATh CBOMCTBA HAa3BAaHHBIX TeJl, BbIABIATD CXO0/ -
CTBA M pasIM4Ms: MEXAy NMUPaMUI0N U NPU3MON; MEXK-
Iy OMJIWHAPOM, KOHYCOM H IIapOM.

Pacno3HaBaTh pa3BEPTKH TNapajuieyenunena, Kyoda,
NpU3MBI, IUPAaMUIbI, KOHYCa, HWINHIAPA; KOHCTPYUPO-
BaThb JaHHbIE TeJla U3 pa3BEPTOK, CO3aBaTh UX MOJEIU.
Co3aaBaTh MOJeJIM IPOCTPAHCTBEHHBIX GUTryp (13 Oyma-
TH, TIPOBOJIOKH, IUTACTHIMHA U JIP.)

H3MepATh HA MOAeJIsAX: JUINHBI pé6ep MHOTOTPAaHHHUKOB,
AuaMeTp 1iapa.

BbIBOAUTB POPMYJy 00bEMA MPSIMOYTOJIBHOTO Mapaluie-
Jenunesa.

Bbryucaarb 1o ¢opmysiaM: 00bEM NIPSIMOYTOIIBHOTO ITa-
pauienenunena, Kyba; MCIOJIb30BaTh SAUMHHUIBI U3Mepe-
HUs 00BbEMA; BBIYMCAATD O0BLEMBI TEJ, COCTABIIEHHBIX M3
KyOOB, mapajule/ienune0B; pelaTh 3a4a4y C pealibHbI-
MU JaHHBIMU




w

ewwedJlodu genoged seHdawmd|)

IIpodosicerue

HasBaHue
pasgesa (TeMbl) OCHOBHOE cojeprKaHue OCHOBHbIE BU/bI J€ATEJBHOCTH 00Y4YaIOLIUXCS
Kypca (4Hc/io 4acoB)

IloBTOpPEHUeE, IToBTOpEeHNE OCHOBHBIX HOHSATUN BBIYMC/IATE 3HAYEHUsI BBIPAXKEHUM, COJAEPIKAIIUX HATY-
o06o0611eHue, 1 METOJ0B KypcoB 5 u 6 ki1accos, paJbHBIC, IeNbIe, ITOJIOKUTEIbHBIE U OTPUIATCIbHBIC
cUcTeMaTu3anus 0000I11IeHNEe U CUCTEeMaTH3aLUs 4qyciia, OOBIKHOBEHHBIC U JICCSITUYHBIEC APOOH, BBIIOJ-
(20 9) 3HAHUI HATH MPE0Opa30BaAHMUS YHCEN U BBIPA)KEHHUH.

BbIGMpaTh CHOCOG CpaBHEHMsI 4YHCEN, BBIYHCIICHUH,
NPUMEHATb CBOMCTBA apu(pMETHYSCKUX JIEHCTBUH IS
palMoOHAIIN3AI[U BEIYUCIICHUH.

PemaTsh 3a/a4u U3 peaabHOH )KHU3HH, HPUMEHATh MaTe-
MaTH4YecKHe 3HAHMA Ul pelleHHs 3aJad U3 JPYTux
IIPEIMETOB.

PemaThb 3a/a4yu pa3HbIMHU CIOCOGAMHU, CPABHUBATD, BbI-
6UpaTh CHOCOGBI PEIICHHS 3a/Ia4H.

OcyiieCcTB/JIATh CAMOKOHTPOJIb BBINOJHIAEMbIX JASHCTBHI
M CaMOIIPOBEPKY Pe3yJibTaTa BIYUCICHUHN

IIpu paszpaboTke paboueil nmporpaMMbl B TEMAaTHYECKOM IIJIAHUPOBAHHUHU JIOJKHBI OBITh YUYTEHBI BO3MOX -
HOCTH HMCHOJb30BaHMS 3JEKTPOHHBIX (IM(POBBIX) 0Opa30oBaTEIbHBIX PECYPCOB, SIBISIONINXCS YI€OHO-METO-
JIMYECKUMHU MaTepualiaMu (MyJIbTHMEIUWHBIE IIPOrpaMMbl, 3JIEKTPOHHBIE YYEOHMKH M 3aJauyHUKH, DJICK-
TPOHHBIE OMOINOTEKH, BUPTYyAIbHBIC J1aO0OpaTOPUH, UTPOBBIE MPOrPaMMBI, KOJUIEKIIUH HUQPPOBBIX 00paszo-
BaTEJIBHBIX PECYPCOB), MCHOJIB3YEMBIMHU JUJIsI OOy4YE€HHS] U BOCHHUTAHUS Pa3jIWYHBIX T'PYNII MOJIb30BaTeleH,
MIPEACTAaBICHHBIMHU B JICKTPOHHOM (IIU(PPOBOM) BHAE U PeaU3YIOIMNMHU AuAakTHIeckne Bo3moxxaoctn MKT,
coaeprKaHuEe KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 0Opa3oBaHUH.



NMPUMEPHAS PABO4YAA NPOrPAMMA
YYEBHOIO KYPCA «AJIFEBPA». 7-9 KNIACCbI

LEN U3YHEHMA YHEBHOI O KYPCA

AnreOpa sIBASETCS OJHUM M3 OIOPHBIX KYpPCOB OCHOBHOM IIKOJIBI:
OHa OoOecIeYynBaeT U3y4YEeHUE NPYTUX NUCIHUIUIINH, KAK €CTECTBEHHO -
Hay4YHOT'0, TAaK U TYMaHHTapHOI'O IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO
JUTSL IPOJOJDKEHHUsSI 00pa3oBaHMsl U B MOBCSIHEBHOW XW3HHU. Pa3Bu-
THE y OOy4YalOIIMXCsl HAyYHBIX IPEJICTABICHUNH O MPOUCXOKICHUU
U CYLIHOCTH anreOpandeckux aOCcTpaKUui, CIoco0e OTpaKeHUs
MaTeMaTHYEeCKOI HayKO# SBIICHUI M MPOIECCOB B MpHUpOAe U od1mIe-
CTBE, POJM MaTEeMaTHYECKOrO MOJIEJIHMPOBAHHS B HAyYHOM IMO3Ha-
HUU U B MPAKTHUKE CHOCOOCTBYET (DOPMHUPOBAHUIO HAYUHOI'O MHPO-
BO33PCHUS U KAa4eCTB MBIIUICHUS, HCOOXOAUMBIX JUISl ajanTaluy B
CcOBpeMeHHOM IH(GpoBOM olbmiecTBe. M3ydeHne anreOpbl eCTECTBCH -
HBIM 00pa3oM oOecrieyrnBaeT pa3BUTHE YMEHHUs HaOII0AaTh, CPaBHU -
BaTb, HAaXOJIHUTh 3aKOHOMEPHOCTH, TPeOyeT KPHUTHYHOCTH MBIILIC-
HHS, CHOCOOHOCTH apryMEHTHPOBaHHO OOOCHOBBIBATH CBOH JICH-
CTBUS M BBIBOJBI, (popMynupoBaTh yTBepxkacHUs. OCBOeHUE Kypca
anreOpel oOecneynBacT pPa3BUTHUC JIOTHYECKOTO MBIIIJICHUS 00yva-
FOIIUXCS: OHU HCHOJB3YIOT ICIYKTHBHBIC M HHIYKTHBHBIC pac-
CyXJeHHUs, 0000IIIEeHNEe U KOHKPETH3alHI0, a0CTparupoBaHue 1 aHa-
sgoruto. OOydeHue anredpe IpeamnosiaracT 3HAYUTEIBHBIA 00BEM
CaMOCTOSITEJILHOM JeATEIbHOCTH 00Yy4YaroUIUXCsl, IIOITOMY CaMOCTO-
SITEJILHOE PEIIeHHE 3a7la4 €CTECTBEHHBIM O00pa3oM SIBIISIETCSI peasiv-
3anueil AesITeJIbHOCTHOTO MPHUHIIUIIA OOYyYeHUS.

B cTpykType nporpaMmbl yaeGHOro Kypca «AJredpa» OCHOBHOM
IIKOJIbI OCHOBHOE MECTO 3aHMMAIOT COACPIKaTeJIbHO-METOINUYECKUE
TuHUK: «Yuclia U BBIYUCICHUS»; «ANreOpandecKue BBIPAKCHUS;
«YpaBHeHHsI U HepaBeHCTBay»; «DPyHkuum». Kaxxmas u3 sTHX coO-
JIep>)KATESIIbHO-METOANYCCKUX JIMHUH pa3BUBACTCS Ha MPOTSHKECHHUU
TpEX JIET U3YUYCHUsI Kypca, ECTECTBEHHBIM 00pa3oM MeperuieTasch u
B3aUMOJICUCTBYS C APYTUMU €ro JUHUAMU. B xone n3yueHus Kypca
00yYarIIMMCST IPUXOJIUTCS JIOTHYSCKH PacCyXIaTh, UCIOIb30BaTh
TEOPETHUKO-MHO>KECTBEHHBIN SI3bIK. B CBsI3M ¢ 3THUM Lienecoobpa3Ho
BKJIIFOUUTH B IpOorpaMmy HEKOTOPBIC OCHOBBI JIOTUKHU, NMPOHU3BIBA-
JOIIME€ BCE OCHOBHBIE pa3jelibl MaTeMaTH4YeCKOro o0pa3oBaHUsl WU
CHOCOOCTBYIOIINE OBJIAJCHUIO OOY4YalOIIMMUCS OCHOB YHHUBEPCAIb-
HOTO MaTeMaTHYECKOro s3bIika. TakuM o6pa3zoM, MOXKHO YTBEpXK-
J1aTh, YTO COJIEPKATEIHLHONH M CTPYKTYPHOM OCOOEHHOCTBHIO Kypca
«AJreOpay SIBIISIETCSI €0 MHTETPUPOBAHHBIN XapakTep.

MATEMATUKA. 5—9 Kknaccol 43



CopeprkaHue TUHUU «HUcIa U BBIYUCIEHUS» CIIYy>KUT OCHOBOM
JUIsl majibHEHNIIEro N3y4eHusI MaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO
y 0OydJaromuxcs JIOTHIECKOT0 MBIIIICHUS, (POPMUPOBAHUIO YMEHUS
MOJIL30BATHCSI AITOPUTMaMH, a TAKKE NPUOOPETESHUIO MpaKTHUYE-
CKHMX HaBBIKOB, HEOOXOAUMBIX JUISI IOBCETHEBHOHN KM3HHU. Pa3Butne
HOHSITUS O YHCJI€ B OCHOBHOM IIIKOJIE CBSI3aHO C palluOHAIbHBIMH U
UppalMOHAIBHBIMHU YHCIIaMH, (POPMUPOBAHUEM NPEJICTABICHUN O
JAEeHCTBUTEIBHOM 4YHCHE. 3aBEepIIEHUEe OCBOCHUS YUCIOBOI JIMHUU
OTHECCHO K CTapIIeMy 3BEeHYy O0IIero oOpa3oBaHUsI.

ConeprkaHue NByX alilreOpanyecKuX JUHUN — «AnreOpandeckue
BBIPKCHUS» U «YpaBHEHHSI U HEPABEHCTBa» CIOcOOCTBYET (OpMHU-
poBaHUIO y OOyUJAIOMINXCSI MAaTEMaTHYECKOTO ariapaTra, HeoOXOoan-
MOTO UIsl pelICHUs 3aJad MaTeMaTHKH, CMEXHBIX IPEJIMETOB U
MPaKTUKO-OPUCHTUPOBAHHBIX 3a7ad. B OCHOBHOW IIKOJiC¢ y4cOHBIH
MaTepHas rpyHnIupyeTcs BOKPYT pallMOHAIbHBIX BBIPAXKEHUI. AJl-
reOpa AEMOHCTPHUPYET 3HAUCHNE MAaTeMaTHUKH KakK s3bIKa JUIS I10-
CTPOCHHSI MaTeMaTHYECKUX MOJEJIeH, OMUCaHUs MPOILIECCOB U sIBJIE-
HUH peanbHOTro Mupa. B 3amaum oOydeHust anreOpe BXOIIT TaK)Ke
JlajbHENIIee pa3BUTHE aJTOPUTMHUYECKOrO MBINUICHUS, HEOOXOIH -
MOTO, B YaCTHOCTH, JJIs OCBOEHUSI Kypca HHPOPMAaTHUKH, U OBJIaJie-
HUE HaBBIKAMH JIeAyKTHUBHBIX paccyxjaeHuil. [IpeobpazoBanue cum-
BOJIBHBIX (pOPM BHOCHT CBOM crneumM(pUUYECKHN BKJIAJ B pa3BUTHE
BOOOpaXkeHMsI, CIOCOOHOCTEN K MaTeMaTHY€CKOMY TBOPYECTBY.

Coneprkanne (yHKOMOHAJIBHO-TpadUIECKON JIMHUHM HAIlEJICHO Ha
MOJIy4YeHHUE IIKOJbHUKAMH 3HAaHUM O (QYHKIUIX Kak BakKHeHIIen
MaTeMaTHYEeCKONM MOJEeNH Ais ONHMCAHUs U HCCIENOBaHUS Pa3HO-
00pa3HBIX MPOIECCOB U SIBICHUN B pupoje u obmiectse. M3yuenue
S3TOr0 MaTepuaja CIOCOOCTBYET PAa3BUTHIO Y 00yUaIOMINXCS YMEHUS
HUCTIOJIF30BaTh pa3jIWYHBIC BBIpA3UTEIIBHBIE CPEACTBaA S3bIKAa MaTe-
MaTHUKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpadHyecKue, BHOCHUT
BKJIaJ B (popMUpOBaHHE MPEJICTABICHUN O POJIM MaTEeMaTHUKH B pa3-
BUTHUH LUBWIN3ALUA U KYJBTYPBHI.

MECTO YYEBHOIO KYPCA B YYEBHOM [1/IAHE

CornacHo yyeOHOMY MuiaHy B 7—9 Kkiaccax mM3ydaeTcs y4eOHBIH
Kypc «AireOpay», KOTOPBI BKIIOYAET CJIEAyIOININe OCHOBHBIE pa3-
JieNibl cojsiepkanusi: «Huciia U BBIYHCICHUS, «AnreOpandeckue
BBIPKCHUSD», « YpPAaBHEHUSI U HEPABCHCTBa», « DYyHKIIHMI».

YueOHbIM IulaH Ha u3ydeHHe ainreOpsl B 7/—9 Kjaccax OTBOJMT
He MeHee 3 y4eOHBIX YacOB B HEJNEJIO B TeYEHHE KaXKJO0ro roja o0-
YYEHUs, BCETro 3a TpU roja odydeHuss — He MeHee 306 ydeOHBIX
JacoB.

44 MpumepHas paboyas nporpamma



COAEPXAHME YYEBHOI O KYPCA (MO rOAAM OBYYEHMA)
7 Knacc

Jucaa u esvucaeHus
PaLIMOHaJ'IbeIe Yyncna

Jpo6u OOBIKHOBEHHBIE U JIECSITUYHBIC, IEPEXO0] OT OAHOM (HOPMBI
3amrcu apobeit k npyroit. I[ToHsTHE pallMOHAIBHOTO YHCIIa, 3aITUCh,
CpaBHEHHE, yIMOPSTOYMBAHNE PAIlMOHAJIBHBIX duceld. Apudmernde-
CKHe JeHCTBUSA C palMOHAJIbHBIMM uuciaamMu. Pemrenue 3amau u3
peanbHOM MPaKTUKW HA 9acTH, Ha IPOOH.

CrerneHb ¢ HaTypaldbHBIM ITOKa3aTeJIeM: ONpeIeIeHne, Ipeodpaszo-
BaHWE BBIPQKCHUH HA OCHOBE OIPEJICJICHUSI, 3aITUCh OOIBIINX YHCET.

ITpoueHTHI, 3aIUCh TPOLIEHTOB B BUIE APOOHU U APOOH B BUAE IIPO-
HeHTOB. TpH OCHOBHBIE 3aJadyd HAa MPOLEHTHI, PEIICHHUE 3a74ad W3
pealbHON NpPaKTHUKMU.

IIpruMeHeHne NPU3HAKOB JASINMOCTH, PA3JIO’KEHUE HAa MHOXXHUTE-
JI1 HaTypalbHBIX YHUCEIN.

PeanbHbIC 3aBUCHMOCTH, B TOM YHCJIE OpsiMasi 1 oOpaTHast IIpo-
HNOPLHUOHAIIBHOCTH.

AazeOpauueckue eblparxceHus

ITepemMeHHBIC, YUCIIOBOES 3HAUCHHUE BEIPAKCHUS C TIepeMeHHO. [{o-

HyCTI/IMI)Ie 3HAUYCHUA nepeMeHme. HpeHCTaBHeHI/Ie 3aBUCUMOCTHU
MEXJy BeJIUYMHAMHU B BUAC (opMyJibl. Beraucnenus no popmynam.

IIpeoOpa3oBaHme OYKBEHHBIX BBIPAKCHUM, TOKICCTBEHHO PaBHBIC
BBIpaKEHUS, TIpaBUjIa MPEeoOpa30BaHUS CyMM U IIPOU3BEICHUN, Mpa-
BHJIA PACKPBITHUS CKOOOK U MPUBECACHUS MOJOOHBIX ClIaracMbIX.

CBolicTBa CTEIIEHU C HATypaJbHBIM IOKa3aTelIeM.

Opauousienbsl U MHOrouieHsl. CreneHb MHorouiaeHa. ClioxkeHue,
BBIYUTAHUE, YMHOXEHUE MHOTOWICHOB. DOpPMYIIBI COKpamEHHOTO
YMHOXXCHHUS: KBaApaT CYMMBI W KBaapaT pasHoctu. Popmyia pas-
HOCTH KBaI[paTOB. Pa3J'IO)KeHI/Ie MHOTOYJICHOB HA MHOXMHUTCJIIN.

Ypasnenusa

VpaBHeHUE, KOPSHb YpaBHEHUS, TpaBUiIa MpPeoOpa3oBaHUsI ypaB-
HEHMUsI, PABHOCUJIBHOCTH YpPaBHEHUM.

JIuneiiHOe ypaBHEHHE C OJHOW NEPEeMEHHOM, YUCIO KOpHEU JIu-
HEHWHOTro ypaBHEHUs, pelleHue JUHEHHBbIX ypaBHeHuil. CocraBlie-
HUE ypaBHEHHUI O YCJIOBUIO 3aJauu. PelieHue TeKCTOBBIX 3alay C
NOMOIIbIO YPaBHEHUH.

JluneliHOEe ypaBHEHHE C ABYMs IIEPEeMEHHBIMHU U ero rpadguk. Cu-
cTeMa JABYX JIMHEWHBIX YpaBHEHUH ¢ ABYMsl nepeMeHHbIMU. Peuie-
HUE CHCTEM YpPaBHEHHU CITOCOOOM MOJACTaHOBKH. IIpuMepsl perie-
HHUSI TEKCTOBBIX 3a7a4 C ITOMOIIBIO CHCTEM ypaBHECHHH.
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Koopodunamut u 2pagurxu. dynxyuu

Koopannara Touku Ha npsiMoii. YucnoBsie mpoMexyTku. Paccro-
SIHUE MEXIY IBYMsI TOUYKaMH KOOPJAMHATHOMW HpsIMOM.

IIpsimoyronpHasi cuctemMa koopauHat, ocu Ox u Oy. Abcuucca u
OpJMHAaTa TOYKH Ha KOOPAWHATHOM 1tockocTH. [Ipumeps! rpadukos,
3aaHHbBIX opMystamMu. UteHne rpa)uKoB pealbHBIX 3aBUCHUMOCTEH.

IMonasarue pyskumu. I'paduk pyukmuu. CBoiicTBa GyHKIIH. JInHei-
Has pyHKuwus, e€ rpadpuk. ['padpuk pynkuun y = [x|. 'padpuueckoe
pelleHuEe JIMHEHHBIX YPAaBHEHUM M CHUCTEM JIMHEHHBIX YPaBHEHUM.

8 Kknacc

Yucaa u ebrvucaeHusn

KsangpaTtapiii kopeHs n3 gncna. [lousTne 00 mpparmoHaIFHOM
yucie. JlecaTuaHble IPUOIIMIKEHNST UppallMOHaIbHBIX uucena. CBoi-
cTBa apu(PMETHICCKUX KBaJPaTHBIX KOPHEH W UX NMPUMEHCHHE K
OpeoOpa30BaHUIO UHCIIOBBIX BBIPAXKCHUU W BBIYUCIICHUSIM. Jleii-
CTBUTCIJIBHBIC HHCJIA.

CreneHb C MedbIM MMOKazaTejeM u e€ cBoiicTtBa. CTaHaapTHas 3a-
IMACH YHUCJIA.

AnzeOpauueckue 8ulpadiceHusn

KBanpaTHblii TpEXUJICH; pa3JIoKEHHUE KBaJAPAaTHOrO TPEXUIeHa Ha
MHO>XHUTEJIH.

Anreopanyeckasi 1po0b. OCHOBHOE CBOWCTBO ajredopanyeckoi
npobu. CroxeHHe, BBIYHUTAHUE, YMHOXKCHUE, NeJICHHEe anredpanye-
CKHX apoOeii. ParmmoHanbHBIE BBIPpaXKCHHS H UX IpeoOpa3oBaHUEC.

Ypasnenua u nepasencmsea

KBanparnoe ypaBHeHHe, (popMysia KOpHEH KBaJIpaTHOTO ypaBHEHUSI.
Teopema Buera. Pemienue ypaBHEeHUH, CBOJSAIIMXCS K JUHEHHBIM U
KBagpaTHBIM. IIpocTeiimue npoOHO-pariMoOHaIbHbIC YPAaBHEHUS.

I'paduueckast uHTEpHIpEeTalUsl YpaBHEHUI C ABYMsI IEpEMEHHBIMU
U CUCTEM JIMHEMHBIX YpaBHEHUU C IABYMs NepeMeHHbIMU. [Ipumepsl
pELIEHUs] CUCTEM HEJIMHENHBIX YPAaBHEHUN C ABYMsI NEPEMEHHBIMHU.

Pemenne TekcTOBBIX 3al1ad anreOpamdecKuM CIIOCOOOM.

YucioBble HEpaBeHCTBA U UX cBoMcTBa. HepaBeHCTBO ¢ OnHOU
nepeMeHHou. PaBHOCHIBHOCTH HepaBeHCTB. JInHeliHble HepaBeH-
CTBa ¢ OJHOUN nepeMeHHOU. CUCTEeMBbI JIMHEHHBIX HEPABEHCTB C OJ-
HOUM MepeMeHHOM.

DyHryuUU

IMousitne pynkmuu. OOnacTe onpeneaeHrusi ¥ MHOXKECTBO 3Haye-
HUM pyHKuu. CrocoOsl 3amaHust QyHKIIUHA.

I'paduk dpynknuu. Urenue cBoiicTB ¢pyHKUUHU 1o €€ rpaduky.
ITpumeps! rpaduKoB QYHKIIHN, OTPaKAIOIINX peaJbHBIE MPOIIECCHI.
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DyHKIHMHM, ONHCHIBAIOIIME MPSIMYIO W OOpPaTHYIO IPOINOPLHOHAIb-
HbIC 3aBUCHMOCTH, HX rpadukn. Dyskumm Yy = X°, Yy = X,

y = \/;, Yy = |x]. I'padpugeckoe perreHne ypaBHEHUH U CHCTEM
YpaBHEHUH.
9 knacc

Yucaa u ebrvucaeHusn
JencTBuTEeNbHbIE YMCNa

Pamnonaneable YHCcHa, WppanuoOHAIbHBIC 4YHCIA, KOHEYHBIE U
OeCKOHEYHBIE IeCITUIHBIC IpoOU. MHOXECTBO NEHCTBUTEIBHBIX Y-
cel; NeUCTBUTEIILHBIC YHCIIa KaK OCECKOHEYHBIE JASCSTHYHBIC TPOOH.
B3auMmHO 0JHO3HAYHOE COOTBETCTBUE MEXK/1y MHOYKECTBOM JICHCTBU-
TEJBbHBIX YHUCEJ U KOOPAMHATHON MPSIMOM.

CpaBHeHHE ICHCTBUTEIBHBIX YHCEN, apu(PMETHUYECKHE IEUCTBHUS
(& ,Z[efICTBI/ITeJII)HLIMI/I YucCJIaMH.
M3mepeHna, NpUBAMNKEHWUS, OLEHKM

Pa3zmepsl 00BEKTOB OKPYXKAIOIIETO MHUPA, JUIUTEIBHOCThH ITpOIIEC-
COB B OKpY’KaloOIlleM MHpE.

[MpubnmxEéHHOE 3HaUCHNE BEIINYUHBI, TOYHOCTH NPUOIHKESHHUSI.
Oxpyraenune uncen. [Ipukuaka n oneHKa pe3ysIbTaTOB BHIUYHUCICHHUH.

Ypaenenua u nepasencmsea
YpaBHEHUA C OJJHOM NepeMEHHOM

Jluneilinoe ypaBHeHUe. PenieHue ypaBHEHUM, CBOISIIIUXCS K JIM-
HEUHBIM.

KBanparnoe ypaBHeHue. Pemenne ypaBHEHHN, CBOJSIINXCS K
KBaJlpaTHBIM. bukBagpaTHoe ypaBHeHue. IIpumMepsl pemieHus ypas-
HEHUU TPEThEU U 4ETBEPTOU CTEIEHEN PA3JI0KEHUEM Ha MHOXKUTEIIN.

Pemenue JApOOHO-panMoOHaIbHBIX yYpaBHEHHUM.

Pemenne TeKCTOBBIX 3a/1a4 aJIreOpanvecKuM METO0M.

CUCTEMbI YpaBHEHMM

VYpaBHEHUE ¢ IBYyMsI NIEpeMEHHBIMU U ero rpaduk. Pemenune cu-
CTEM ABYX JIMHEHUHBIX YPAaBHEHUU C ABYMs IEpEMEHHbIMU. Pelienue
CHUCTEM JBYX YpaBHEHUI, OJHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOpO#l creneHu. ['paduueckasi MHTEPIIpETAUsI CUCTEMBl ypaBHE-
HUHN C AByMS II€PEMEHHBIMH.

Pemenne TEKCTOBBIX 3aja4 ajlreOpamdecKuM CIIOCOOOM.

HepaBeHcTBa

YuciioBble HEpAaBEHCTBA U UX CBOMCTBA.
Pemenue nuHelHbIX HEPABEHCTB € OJIHON nepemeHHol. Peurenue
CHUCTEM JIMHEHHBIX HEPAaBEHCTB C OJHOW mnepeMeHHOl. KBaagpaTHbie
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HepaBeHcTBa. [ 'paduueckast MHTEpIIpeTalusi HEPaBEHCTB U CUCTEM
HEPaBEHCTB C ABYMsI IE€PEMEHHBIMHU.

DyHryuu
Ksanparuanas pyakims, e€ rpadpuk u ceoiictra. [Tlapabona, Ko-
OpAWHATHI BEpUIHNHBI Napaboibl, OCb CHMMETPHUH ITapaOOoJIbL.
K _ .3
I'papukn oyskumii: y = kx, y =kx+ b, y= » Y =X,
X
y = \/;c Y = IX] 4 Ux cBOICTBA.

YJucaoeble nocaedosamensbHocmu
OnpegeneHre 1 Crocobbl 3a4aHua YUCIOBbLIX NOC/EA0BATEIbHOCTEN

[ToHsiTe YHUCIIOBOM ITOCIIEMOBATEIILHOCTH. 3aJaHUE IIOCIENOBa-
TCIILHOCTH PEKYPPCHTHOU (opmMysioil u popmylioil n-ro 4jicHa.
ApudMmeTnyeckas 1 reomeTpuyeckas nporpeccmu

Apudmernyeckass U reoMeTpudeckas nporpeccun. DopMybl n-
ro 4wicHa apu(PpMEeTHUYCCKON U TCOMETPUUYCCKONW MPOTPECCHMl, CyM-
MBI TIEPBBIX Tl YJICHOB.

H3o6parkeHre 4JIeHOB apu(PpMETHUYECKON U I€OMETPUUECKOH Ipo-
rpeccuii TOUKaMd Ha KOOPAMHATHOM IIOCKOCTU. JIMHENHbIN 1 3Kc-
HNOHEHUMAaNbHbIN pocT. ClI0XHbIE NPOLICHTHI.

NNAHUPYEMbBIE NMPEAMETHbBIE PE3Y/IbTATbI OCBOEHWA NMPUMEPHOM
PABOYEM MPOrPAMMbI KYPCA (MO FOAAM OBYYEHMSA)

OcBoeHHE yU4eOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO 00-
1ero o0pazoBaHMs JOJKHO 00eCneunBaTh JIOCTHIKEHHUE CIIETYOIIHNX
MPEeIMETHBIX 00PAa30BaATEIILHBIX PE3yJIbTATOB:

7 Knacc

YQucaa u ebruucaeHus

6 BeImOTHITH, coyeTast yCTHBIC U ITMCbMEHHBIC TPUEMBI, apudme-
THYECKHUE JICHCTBUS C PAallMOHAILHBIMH YHUCIaMH.

6 HaxoauTh 3HAYCHUS YHCIOBBIX BBIPAKCHUU; MPUMEHITH Pa3HO-
obOpas3HbIe cITOCcOOBI M MPUEMBI BBIYHUCIICHUS 3HAYCHUN APOOHBIX
BBIPQKCHUM, COMIepKaIUX OOBIKHOBCHHBIC U JICCITUYHBIC JIPOOH.

6 [lepexouTh OT OJTHOM (DOPMEBI 3aITUCH YUCEIT K APYToit (Tipeodpa3o-
BBIBATh JAECIATUYHYIO JpOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B ICCATHYHYIO, B YACTHOCTH B OCCKOHCUHYIO JICCITUYHYIO IPOOBb).

6 CpaBHUBaATh U yHOPSJAOYUBATH pallMOHAJIbHBIE 4YHCIIA.

6 OKpyTJIISITH YHCA.

6 BBITTOJTHATH MPUKUAKY U OIEHKY pe3yJibTaTa BBIYUCICHHUM, OIICH-
Ky 3Ha4Y€HUU YUCIJIOBBIX BBIPAKEHUH.
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6 BbINOJIHATH NEWCTBUSI CO CTEICHSIMHU C HaTypajlbHBIMHU I1OKa3aTe-
JISIMU.

6 IIpuMeHsITh NPU3HAKU ICITMUMOCTH, PA3JI0OKEHNE Ha MHOXHUTEIIN
HaTypaJIbHBIX YHCEI.

6 PemmraTh mMpakTUKO-OPHUEHTHPOBAHHBIE 3a/1a4l, CBSI3aHHBIC C OTHO-
[MIEHUEM BEJIMYHH, TPOIOPIHOHAIBHOCTHIO BEJIMYNH, TPOIIEHTAMH;
UHTEPIPETUPOBATH PE3yJIbTAThl PEUICHUS 3a/a4 ¢ y4ETOM OrpaHu-
YEeHUH, CBSI3aHHBIX CO CBOMCTBaAaMHM paccMaTPUBaeMbIX OOBEKTOB.

AnzebOpauueckue 8vipajiceHus

6 HMcmonp3oBaTh anreOpandecKkylo TEPMHHOJIOTHIO M CHMBOJIHKY,
MIPUMEHSTH €€ B MPOIIECCE OCBOCHHS y4eOHOro maTepuara.

6 HaxoauTp 3HaueHNs] OYKBEHHBIX BBIPAXKCHUW NPH 3aJaHHBIX 3HA-
YCHUSAX MEPEMEHHBIX.

6 BBIMONMHATE IpeoOpa3OBaHMS LEIOr0 BBIPAKEHUS] B MHOTOWICH
MPUBEJICHUEM MOIOOHBIX ClIaraeMbIX, PACKPBITUEM CKOOOK.

6 BeIMOTHSITH YMHOXKCHHUEC OJHOYJICHA HA MHOTOYJICH U MHOI'OYJICHA
Ha MHOTOYJICH, MPUMEHATH (pOpMyIbl KBaJpaTa CyMMBbI U KBaJpa-
Ta Pa3HOCTH.

6 OCyILIecTBIATh PA3JIOKEHUE MHOTOWICHOB Ha MHOXUTEIH C IO-
MOIIBIO BEIHECEHHS 32 CKOOKH OOIIEro MHOXHTEIIS, TPYIIITUPOBKHA
cllaraeMbIX, MPUMEHEHHUsI (OpPMYJT COKPAIIEHHOTO YMHOXKCHHUSI.

6 IlpuMeHsTH TpeoOpa3oBaHMsT MHOTOWICHOB JUIsl PELICHHS pas-
JIMYHBIX 3a7a9 U3 MAaTEMAaTHUKH, CMEXHBIX IPEIMETOB, U3 peallb-
HOM OpPaKTHUKHU.

6 VMcnioip30BaTh CBOMCTBA CTEIEHEN C HAaTypaJlbHbIMU I1OKA3aTEsI-
MU JUIST TpeoOpa3oBaHUsl BEIPAXKESHUM.

Ypasnenua u nepasencmsea

6 Pemiath JiMHEWHbIE ypaBHEHHUSI C OJHOM NEPEMEHHOMH, NMPUMEHSIS
npaBuja ONepexona OT UCXOJHOTO YPaBHEHHS K PAaBHOCHUJIBHOMY
eMy. IIpoBepsTh, SABIISIETCS JIM YHUCJIO KOPHEM ypaBHEHUS.

6 IlpumeHsaTs rpaduyuecKkue METOABI IIPHU PEUICHUH JIMHEHHBIX
YpPaBHEHHUU U UX CHUCTEM.

6 ITogOupaTs mpuUMepHl Map YHUCE], SBISIONIMXCSA PEIICHUEM JIH-
HEWHOT0 ypaBHEHHUS C ABYMS MEPEMEHHBIMH.

6 CTpouUTh B KOOPJAMHATHOH IUIOCKOCTH T'padMK JIMHEHWHOTO ypaB-
HEHHUs C JIByMs II€PEMEHHBIMH; IOJIb3YysICh IpaukoM, HPHUBO-
JTUTH TIPUMEPHI pEIICHUS] ypPaBHCHHUA.

6 Penrate cucTeMBbl ABYX JIMHEUHBIX YPaBHEHUH C ABYyMs IE€pPEMEH-
HBIMH, B TOM 4YHcJe Tpad)UueCcKH.

6 CocTaBIATh M pemaTh JMNHEHHOE ypaBHEHUE HIIM CHUCTEMY JHHEH -
HBIX YPaBHEHUH IO YCJIOBHUIO 3ajJlauM, UHTEPIPETUPOBATH B COOT-
BETCTBUM C KOHTEKCTOM 3aJadHd MOJIY4YEHHBINH pe3yJbTarT.
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Koopodunamut u 2pagurxu. dynxyuu

6 M300paxaTh Ha KOOPAWHATHOU MPSIMON TOYKH, COOTBETCTBYIO-
IIMe 3aJlaHHBIM KOOpJAWHATaM, JIy4d, OTPE3KH, WHTEpBajbl; 3a-
IMUCHIBATh YHCJIOBBIE NPOMEXYTKH Ha ajareOpandeckom s3bIKeE.

6 OTMeuaTh B KOOPJMHATHOW IIJIOCKOCTH TOYKH IO 3aJaHHBIM KO-
opaWHATaM; CTPOUTH TpaduKu JHHEHHBIX (QyHKIHIL. CTpouTh
rpadux QyHKINH Y = [X].

6 OmHCHIBAaTH C MOMOIIBIO (DYHKIHN N3BECTHBIE 3aBUCUMOCTH MEXK-
Iy BEIMYHMHAMH: CKOPOCTh, BPEMsI, pACCTOsIHHE; [IeHa, KOJInYe-
CTBO, CTOMMOCTB; MPOU3BOJAUTEIILHOCTh, BpeMsl, 0ObEM padOTHI.

6 HaxonuTh 3HaueHue (PyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

6 [lonumats rpaduyeckuii cnocod NMpeACTaBICHUS M aHalIW3a WH-
dbopmanmu; W3BIEKaTh M HWHTEPIPETUPOBATH HWH(OOPMALHUIO U3
rpauKoOB peajbHBIX MPOIECCOB M 3aBUCUMOCTEH.

8 knacc

YQucaa u ebruucaeHus

6 lcrmonp3oBaTh HaYaldbHBIC IIPEICTABICHHUS O MHOXECTBE JICH-
CTBUTCJIbHBIX YHCEJ IJIsi CPABHCHHWS, OKPYIJICHHUS M BBIUYHCIIC-
HUI; HU300pakaTh JICUCTBUTEIBHBIC YHCJIa TOYKAMHU Ha KOOPIH-
HaTHOMW OpsiMOMi.

6 IIlpuMeHsATh TTOHSITHE apU(PMETHUCCKOTO KBAJAPATHOTO KOPHS; Ha-
XOIAUTh KBaJIpaTHBIC KOPHH, HWCHOJIB3Ysl MPU HEOOXOIUMOCTHU
KanbKyJISITOP; BBIIIOIHATE IpeoOpa3oBaHUs BBIPAXXCHHUN, CoOAep-
JKaIUX KBaJIpaTHBIC KOPHH, UCIOJIB3Ysl CBOWCTBAa KOPHCH.

6 Mcronp30BaTh 3al0MCH OOJIBIINX M MajlbIX YHCEI C IIOMOIIBLIO €~
CSATUYHBIX NpoOel u crerieHel yncia 10.

AnzeOpauueckue eblpalxceHus

6 IIpuMeHsTh NMOHSATHE CTEIEHM C LEJIbIM I10Ka3aTeJEeM, BBIIOJI-
HSTH TIpeoOpa3oBaHUS BBIPAXKCHHN, COACPIKAIIUX CTEICHU C IIe-
JIBIM TTOKa3aTeJIeM.

6 BBIMONHATE TOXXJIECTBEHHBIE IIpeOOpa3OBaHUs pPaIlHOHAIBLHBIX
BBIpQXXEHUN Ha OCHOBE IpPaBWJI JICHCTBUU HaJ MHOrO4YJIE€HaAMH U
anreOpandecKuMH JIPOOSIMU.

6 PackiiazipiBaTh KBAJIPaTHBIN TPEXUJIEH HAa MHOXKUTEJIH.

6 IIpumeHsITh TIpeoOpa30BaHUsT BBIPAXKCHUMN IS PEIICHUS Pa3ind-
HBIX 3ajJlad M3 MaTeMaTHuKW, CMEXHBIX MPEIMETOB, U3 peaibHOU
MPAKTUKH.

Ypaenenus u nepasencmea

6 Pemrars HHHCﬁHBIC, KBaJApaTHbIC YpaBHCHHUA U PAIIMOHAJIBHBIC
YPaBHCHUA, CBOAATIHUECA K HUM, CUCTEMBI IBYX ypaBHeHI/Iﬁ C ABY -
M IICPEMECHHBIMH.
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6 IlpoBoauThs mpocreiimmne mucciaeaoBaHNUsl yPaBHEHUNW U CHCTEM
YpaBHEHUI, B TOM YHCJIE C MPUMEHEHHEM TrpaduuecKuX Ipes-
cTaBJieHNH (yCTaHaBJIMBATh, UMECT JIM ypaBHEHHUE MM CHCTEMa
YpaBHEHHUH pEUISHUs, €CJIH UMEET, TO CKOJIbKO, U TIp.).

6 ITepexonuTs OT ciioBeCHON (OPMYIHPOBKH 3a7adu K €& anredpa-
WYECKOl MOJIENN C MOMOIIBIO COCTAaBJICHUSI YpaBHEHHS HIIM CH-
CTEMBbI ypaBHEHUN, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEK-
CTOM 3aJ]a4M MOJYyUYCHHBIH pe3yibTar.

6 IlpuMeHsTH CBOICTBAa YHCIOBBIX HEPABEHCTB JJIsI CpPaBHEHUS,
OLIEHKHU; pellaTh JUHENHbIE HEPABEHCTBA C OJHOM NMEPEMEHHON U
WX CHCTEMBI; JaBaTh I'padHUIECKyI0 HILIIOCTPALIMIO MHOXXECTBa
peuieHuii HepaBeHCTBA, CUCTEMbI HEPABCHCTB.

DyHryuu

6 IloHnMaTs U UCHIOJB30BaTh (byHKLII/IOHaJ'II)HI)Ie IIOHATUSA U A3BIK
(TepMHUHBI, CHUMBOJINYECKHE O003HAUCHHUS); ONPEACIISITh 3HAUCHNE
(yHKIUH 110 3HAYCHHUIO apryMEHTa; ONpPEesiTh CBOiicTBa (PyHK-
muu o e€ rpaduxy.

6 CTpouTh rpapKu 37eMeHTApHBIX QYHKIUN BUAA Y = Y= X,

y= x3, Y = /X, Y = |X]; onuchIBaTh CBOICTBA YHUCIIOBOW (PyHK-
nuu no e€ rpaduky.

9 knacc

YJucaa u evvucaeHus

6 CpaBHHBATh U YHNOPSAOYMBATH pallMOHAJIBHBICE U HPpaIlMOHAIb-
HbIEC 4HCJIa.

6 BpinmonHaTh apudmMeTHndecKkue IeHCTBUS C pallMOHAIBHBIMH YHC-
JlaMu, co4eTasl YCTHbIE U IIUCbMEHHBIE [IPUEMBI, BbIIIOJIHSATH BbI-
YUCJIEHHUS C UPPALlMOHAIIBHBIMU YHCJIaMH.

6 Haxo1uTh 3HaYE€HUsI CTEIIEHEN C HEeJIbIMU ITOKAa3aTeIsIMU U KOp-
HEM; BbIYUCISITh 3HAUEHUS] UHUCJIOBbIX BbIPAKCHUU.

6 OKpyrJsiTb NE€WCTBUTEIbHBIE YMCJA, BBINOJHITH HNPUKHUIKY pe-
3yJbTaTa BBIYUCJIEHUM, OLIEHKY YHCJIOBBIX BBIPAYKEHUM.

Ypaenenus u nepagencmea

6 PerraTh TMHEWHbBIE U KBaJpaTHbIC YPABHEHUSI, YPABHEHUSI, CBOJIS -
muecst K HUM, IIpocTeinine ApoOHo-paltnoHaIbLHBIC YPaBHEHUS.

6 Perrath cUCTEMBI ABYX JIMHECHHBIX YPaBHCHHU C ABYMs IIEPEMCH-
HBIMH U CUCTEMBI IBYX ypaBHeHI/Iﬁ, B KOTOPbIX OJHO YPABHCHUC
HE SIBJIISIETCS JIUMHEWHBIM.

6 PemaTh TEKCTOBBIC 3a7a4uM ajlreOpandecKuM CIocoOOM C TTOMO-
IIFFO COCTABJICHUSI YPABHCHUS WJIM CHUCTEMBI JIBYX YpaBHCHUH C
JIBYMsI I€PEMCHHBIMH.

MATEMATUKA. 5—9 Kknaccol 51



6 ITpoBOAUTH MpOCTEHUIINE HUCCIECAOBAHUSI ypaBHEHUMN U CUCTEM
YpaBHEHUI, B TOM YHCJIE C MPUMEHEHHEM TrpaduuecKuX Ipes-
cTaBJieHNH (yCTaHaBJIWBATh, UMEET JIM yPAaBHEHHUE MIIM CHCTEMa
YpPaBHEHUHN pEelIeHUs], €CJIU UMEET, TO CKOJBKO, U Mp.).

6 PemaTe nuHEHBIC HEpAaBEHCTBA, KBAJAPAaTHBIE HEPABEHCTBA; M30-
OpakaTp pEIICHHE HEPaBEHCTB Ha YHCIOBOW TIIPSIMOM, 3alHCHI-
BaTh PEIICHHE C IMOMOIIHI0 CUMBOJIOB.

6 Pemath cucTeMbl ITMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIIOYAIOIUE KBaJ[paTHOE HEPABEHCTBO; HM300pakaTh pEIICHUE
CHUCTEMBbl HEPaBEHCTB HA YHCIIOBOM NPSAMOM, 3alHUCHIBATH peEIle-
HHE C TTIOMOIIBIO CUMBOJIOB.

6 lcronbp30BaTh HEPABEHCTBA MPU PEIICHUU PA3JIMYHBIX 3a7ad.

DyHryuu
6 Pacno3HaBaTh (PyHKIIMHM HM3yYCHHBIX BHJIOB. [loka3piBaTh cxema-
THUYCCKHN PACIOJIOKCHHUC HaA KOOp,E[HHaTHOfI IIJIOCKOCTH Fpaq)I/IKOB

Gbyukumit Buna: y = kx, y = kx + b,y = i,y:ax2+bx+c,

y= X, y= )&/,_y = [ X ] B 3aBUCUMOCTHU OT 3Ha4YCHUN KOIPUIIH-
€HTOB; ONHCKIBATh CBOMCTBA (DYyHKIIHUH.

6 Ctpouth M HM300pakaTh CXeMaTHYECKH IpadUKHU KBaApaTUUYHBIX
(yHKIIHN, OnTMCHIBATH CBOMCTBA KBAaAPATUYHBIX QYHKIIUN 11O UX
rpaduKam.

6 Pacmmo3HaBaThe KBaJpaTHYHYIO (DYHKIHIO IO (popMyJie, IpHUBO-
JUTH TIPUMEPHI KBaAPATUYHBIX (PYHKIHNW W3 peajbHOU KU3HH,
(puzuku, reomerpun.

Apudmemuueckan u ceomempuueckKkan npozpeccuu

6 Pacio3HaBaTh apu(pMETHUECKYI0 U T€OMETPHUIECKYIO TIPOTrPEeCCHU
IIpU pa3HBIX cCHOco0ax 3aJaHus.

6 BBINOJIHSTH BBIYHUCIICHUSI C UCHOJIb30BaHUEM (OpPMyYIJI N-ro 4ieHa
apu(PMETHIECKOW M IeOMETPHYECKOH MHpOrpeccuid, CyMMbI Iep-
BBIX 71 YJICHOB.

6 M300pakaTh WICHBI MOCJIEIOBATEIHPHOCTH TOYKAMH Ha KOOPAHW-
HATHOW TIJIOCKOCTH.

6 PemraTh 3ajaum, CBsA3aHHBIE C YHMCIOBBIMU IOCJIEIOBATEIHBHOCTSI -
MU, B TOM YHCJI€ 3aJIa4¥ U3 PEATbHON XU3HU (C MCIIOIb30BaHUEM
KanbKyJIsITOpa, IHU(PPOBEIX TEXHOJIOTHI).

52 MpumepHas paboyas nporpamma
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TEMATMYECKOE MJIAHUPOBAHUE YYEBHOIO KYPCA (MO rOJAM OBYYEHUA)

7 knacc (He MeHee 102 v)

HasBaHue
pasgesa (TeMbl)
(4ucao yacoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTHU 06yqa10nmxc;1

Yucia v BbIYHC-
JIeHUSI.
PanjuoHa/ibHbIE
yucaa

(25 4)

ITonsiTne panuoOHAJIBHOT'O HHUCIIA.

Apudmetuueckue OCUCTBUS C
palnMoHaIbHBIMU YHCIIAMU.
CpaBHeHue, YHOpPsIIOYNBaHHE

panMoOHAJBHBIX YHCEII.
CreneHp C¢ HaTypaJbHBIM ITOKa-
3aTeJIeM.

Pemrenrie OCHOBHBIX 3al1ad Ha
AOpoOU, IPOLICHTHI U3 pPECaTTbHOU
IPaKTUKH.

IlpusHaku AeIMMOCTH, pasiio-
JKeHHUsI Ha MHOXXHUTEIW HaTy-
paJBLHBIX YHCEeIl.

Peanbable 3aBucuMocTH. Ilpsi-
Mass U oOpaTHasi TIPOIIOPIIHO-
HAJIBHOCTH

CucTteMaTH3MpPOBAaTh U 060ramiaTh 3HAHUA 00 OOBIKHO-
BEHHBIX U JCCATHUYHBIX JPOOSX.

CpaBHUBaTh U YHNOPSAAOYUBATHL APOGH, IpeoOpa3oBHIBas
IpU HEOOXOIUMOCTH JECSATUYHBIC APOOH B OOBIKHOBCH-
HbIE, OOBIKHOBEHHBIE B JECSITUYHBIC, B YJACTHOCTHU B Oec-
KOHEYHYIO JECSTHYHYIO IpPOOBb.

IIpuMeHATH pa3HOOGpa3Hble CNOCOGhl M MPUEMBI Bbl-
4ycJAeHUs] 3HAa4YeHUH JPOGHBIX BBIPAXKEHUH, cojepika-
IUX OOBIKHOBEHHBIC M JECATUYHBIC IPOOM: 3aMEHSTH
P HEOOXOAMMOCTH AECCATHYHYIO IPOOb OOBIKHOBEHHOM
U OOBIKHOBEHHYIO JIECATHYHOM, MPUBOJAUTH BEIPAXKEHHUE
K (¢opme, Hanboiiee yaOOHOM i1 BBIYUCICHHH, TTPeos-
pa30BEBIBAaTh APOOHBIE BBIPAKEHUSI HA YMHOXXEHHE U Jie-
JICHHUE JIECITUYHBIX NpoOeii K IeHCTBHUIM C LIEJIBIMH YHC-
JIaMH.

IIpuBOAMTD YMCI0BbIE U GYKBEHHBIE IPHMePbI CTEICHH
C HATYpPaJIBHBIM IIOKa3aTesIeM, OOBSICHSSI 3HAUCHUSI OC-
HOBAaHUsI CTETICHU M TTOKa3aTeJssl CTeTIeH!, HaXOQUTh 3Ha-
4yeHHsl cTerneHel Buaa a” (a — mboe parruoHalbHOE
9HCIIO, N — HATypaJIbHOE YHCIIO).

IIoHMMATB CMBICH 3alUCU OOJBIIMX YHUCEI C ITOMOIIBIO
NEeCSATUYHBIX ApoOel u creneHel yucna 10, npUMeHATH
UX B PEATbHBIX CHTYyalHsIX.
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ewwedJlodu genoged seHdawmd|)

IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
(4ucao yacoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

IIpyMMEeHATH NpPU3HAKH JISJIUMOCTH, Pa3JIOKEHUsI Ha
MHOXXUTEJIN HATypPaJIbHBIX YHCEJI.

PemiaTh 3aja4M Ha 4acTH, MNPOLEHTHI, MPONOPLHUHU, HA
HaXO0XJIeHHe Ipobu (IIpOILeHTa) OT BEJINYUHBI U BEJIUIH -
HBI TI0 €€ npodu (IIpoueHTy), Apodu (mpoleHTa), KOTO-
pBIil cocTaBisieT oAHAa Beau4uHa OT Apyroi. IIpuBOAUTS,
pa36npaTb, OLl€HUBATDb pa3JIMYHbIC PCIICHHA, 3aIlIUCU
peHIeHI/Iﬁ TCKCTOBBIX 3aJ1a4.

PacnodHaBaTh M OO'BACHATb, ONUPasiCh Ha OIpeJesie-
HUSI, IPSIMO IPONOPIUOHATIBHBIE U OOPAaTHO MPONOPIIN-
OHAJIbHBIC 3aBUCHMOCTH MEXIAY BCIWYWHAMH, HNPHBO-
AMTH NIPUMePhI 3TUX 3aBUCUMOCTEH U3 peaJbHOro MHUpa,
W3 IPYTUX YYEOHBIX MPEIMETOB.

PewmiaThb nNpakTUKO-OPHUEHTHPOBAHHBIC 3aJa9l Ha JIpooOH,
MPOLIEHTHI, NPSAMYIO ¥ OOpaTHYIO MPOMOPIHOHAIEHOCTH,
MPOIIOPLUH

Anre6panyeckue
BbIpaXKeHUS
(27 4)

BykBeHHble BbhIpakeHus. [lepe-
MeHHbIe. JlommycTUMBIC 3HaYe-
HUS TIepeMeHHBIX. DOPMYIIbI.
TIpeoOpazoBaHne OyKBEHHBIX
BBIPAXKEHHUU, pACKPBITHE CKOOOK
¥ MpUBEJIEHNE MMOJOOHBIX ciara-
€MBbIX.

CBoiiCTBa CTEeNEHU C HaATypalb-
HBIM [MOKa3aTeJIeM.

OBJ1ageTh anrebpandeckoil TEpPMHUHOJIOTHEH U CHUMBOJIH-
KO, IPUMEHATH € B IPOIIeCCe OCBOCHHUS y4eOHOTo Ma-
Tepuana.

HaxoauTh 3HaueHUs] OyKBEHHBIX BBIPQXKSHUH IIpU 3a-
JAHHBIX 3HAYCHHUSIX OYKB; BBITTOJHSTH BBIUHUCICHUS IO
bopmymnam.

BbINOJIHATB NpeoOpa3oBaHUs IEJIOTO BBIPAXKEHUS B
MHOTOYJICH NPHUBEICHHEM NOJOOHBIX CJIaraeMbIX, pac-
KPBITHEM CKOOOK.
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MHuorounensl. CaoXeHHe, BbIUH-
TaHUE, YMHOXXEHHE MHOrouIe-
HOB. DopMyibl COKpaIEHHOTO
yMHOeHus. PasznoxeHue MHO-
TOYJIEHOB HAa MHO>KHUTEIHU

BBINOJIHATB YMHOXCHHE OJHOYICHA Ha MHOI'OYICH U
MHOT'O4JICHAa Ha MHOT'OWICH, IPUMEHATHb (OpPMYJIbl KBa-
JipaTa CyMMBbI U KBaJpaTa Pa3sHOCTH.

OCyLIeCTBJIATh Pa3JI0KEHUE MHOIOYWICHOB Ha MHOXHTE-
M TyTEM BBIHECEHHS 3a CKOOKH OOIIEro MHOXKHUTEJ,
npuMeHeHus1 GOpPMyJIbl Pa3sHOCTH KBaapaToB, (Gopmyl
COKpamIEHHOTO YMHOCHUSI.

IIpuMeHATH npeobpa3oBaHHE MHOTOYJICHOB JUISl pellie-
HMS Pa3jIMYHBIX 3a/1a4 U3 MaTEMAaTHUKH, CMEXKHBIX IpeJi-
METOB, U3 pealbHON MPaKTHKH.

3HaAKOMUTBHCA C UCTOPUEH pa3BUTHS MaTEMaTHUKU

YpaBHeHus
U HepaBeHCTBa
(20 4)

VYpaBHeHHE, mpaBuiIa npeoodpa-
30BaHUsI yYpaBHEHWs, pPaBHO-
CHJIBHOCTB YpPaBHCHUM.
JIuneitHoe ypaBHEHHE C OJIHOU
NEepEeMEHHON, pelleHue JUHEeN-
HBIX ypaBHeHUM. Pemenue 3anau
C IOMOILBIO YpaBHEHUH.
JIuneiiHoe ypaBHEHHE C JABYMs
TMEepEeMeHHBIMH W ero Trpaduk.
CucremMa JByX JUHEHHBIX ypaB-
HEHHIl ¢ IBYyMsI T€pEeMEHHBIMH.
Pemienne cucrem  ypaBHEHUN
CIIOCOOOM TTOJICTAHOBKH M CITIOCO-
OOM CIIOXKEHUsI

PemiaTh JjHHEiHOE ypaBHEHHUE C OJIHOW IMEpPEeMEHHOM,
NpUMMeHAA NpaBUJjla Iepexosa OT UCXOJHOI0 YpaBHEHUS
K PaBHOCHJIBHOMY eMy OoJjiee mpocTtoro Buaa. [IpoBepsTh,
SIBJISICTCS JTU KOHKPETHOE YHCJIO KOPHEM ypaBHCHUS.
Ioa6upaTh NpUMeEPHI Tap YHCe, SIBISTIONINXCS pellle-
HUEM JUHEHHOI0 ypaBHEHUs C ABYMs [IEPEMEHHBIMU.
CTpOUTDb B KOOPAWHATHOHN MIIOCKOCTH rpaduK JTUHEIHHO-
ro ypaBHEHHUs C AByMs NEPEMEHHBIMH; MOJB3YysCh I'pa-
(pukoM, IPUBOAUTH NPUMEPBI PEIICHUS YPaBHCHUS.
HaxoauThb pelieHUe CUCTEMBI JBYX JIMHEHHBIX ypaBHe-
HUH C IByMsI TIEPEMEHHBIMH.

CocTaB/iATh U pellaTh ypaBHEHHE WIH CUCTEMY ypaBHeE-
HUI 110 YCJIOBHIO 3aJla9W, HHTEPIPETUPOBATH B COOTBET-
CTBHM C KOHTEKCTOM 3aJa4yM MOJYyYEHHBIH pe3yJbTaT

KoopauHaTsl
U rpaduKH.
DyHKIUU
(24 4)

Koopaunara Toukn Ha OpssMOH.
YucrnoBsle npomexyTku. Pac-
CTOSIHHE MEXAY ABYMsI TOUKAMU
KOOPJAWHATHOU IIPSMOIL.

HN306pakaTh Ha KOOPAWHATHOW NPSMONW TOYKH, COOT-
BETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4H, OTpe3-
KW, WHTEpBaJbl; 3alAChIBATh MX Ha aiarebpandeckoM
sI3BIKE.
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ewwedJlodu genoged seHdawmd|)

IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
(4ucao yacoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

IIpsiMmoyTonbpHast cucTeMa Koop-
JUHAT Ha MJI0CKOCTH. [IpuMepsnl
rpadukos, 3agaHHbBIX HopMyIa-
mu. YUteHue rpaduKoOB peaiib-
HBIX 3aBHCUMOCTCH.

Tlonstue pyHKINH. I'paduk
¢yukun.  CaoiicTBa  (QyHKIHIL.
Jluneiinast ¢ynkous.  Iloctpoe-
HUE TpaduKa JIUHEHHOU (QyHK-
muu. ['padux ¢pynknmm y = [x]

OTMeyaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKH IO 3aJaH-
HBIM KOOpJAMHAaTaM; CTPOUTHh TIpadUKHU HECIOXHBIX 3a-
BHUCHMOCTEH, 3alaHHbIX (OPMYJIaMH, B TOM YHCIIE C T10-
MOIIBIO0 U] POBBIX JTabOpaTOPUA.

IIpuMeHATH, M3y4YaTh NpeuMyllecTBa, HHTePNPEeTHUPO-
BaTh rpaduyueckuii cnoco® TpeaCTaBIICHUS W aHaIu3a
pa3HooOpa3HOil )KM3HEHHOW WH(}OpMaLHH.

OcBauBaTh NOHATHE (PYHKUIHU, OBIAACBATH (PYHKIIMO-
HaJIbHON TEPMHUHOJIOTUEH.

Pacno3zHaBaTh juHelinyo GyHkuuio Yy = kx + b, onu-
CbIBATh ¢¢ CBOICTBA B 3aBUCUMOCTH OT 3HAUYCHHUU KO3 (]-
¢unmentos k u b.

CrpouTh rpadUMKH JIHHEHHOW QYHKINH, (QyHKIUN
Yy = IxI.

Hcnosb30BaTh BUPpPOBbIE pecypchl Uil TTOCTPOCHHUS
rpaduKoB QYHKIIHN U U3YyUEHUSI UX CBOWCTB.
IIpuBoauTe mpUMepbl JUHEHHBIX 3aBUCUMOCTEH B pe-
aIBHBIX IIPOIECCaxX M SIBJICHUSIX

IloBTOpEHME
1 00600611eHue
(6 1)

IToBTOpEeHNE OCHOBHBIX MOHATUN
U METOJO0B Kypca 7 Kiacca, 0000-
LIeHUEe 3HAaHUMN

BbI6MpaTh, NIPUMEHATH OLlEHUBATh CIIOCOGBI CPaBHEHUS
9HCcesl, BBIYUCICHHH, NpeoOpa3oBaHHil BBIpaKEHHH, pe-
IIEHHs] ypaBHEHUH.

OcCyiiecTB/JIATh CAMOKOHTPOJIb BBITNOJHIEMBIX JICHCTBUM
1 CaMOIIPOBEPKY pe3yJbTaTa BBIYMCICHHUM, NpeoOpas3o-
BaHUM, NOCTPOSHUH.
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PemiaTh 3aja4M U3 peaJlbHOU )KU3HU, IPUMEHATH MaTe-
MaTH4YeCcKHe 3HaHUA sl pelleHus 3agad U3 JpyTux
MPEIMETOB.

PemaTe TeKcTOBble 3aJayM, CpaBHUBaTh, BbIGHpPAThb
CIIOCOGBI PelICHHS 3a1a9K

8 knacc (He meHee 102 v)

HasBanue
paszesa (TeMbl)
Kypca (4Hc/Io 4acoB)

OcHOBHOe coaepixKaHue

OCHOBHBIE BHU/JbI AeATE/IbBHOCTHU 06y‘lalOH.ll/IXCﬂ

Yucsa U BbIYHUC-
seHus. Ksaapar-
Hble KOPHHU

(15 4)

KBajgpatHbiii kOpeHb U3 4HUCIIa.
ITonsaTHE 00 MppanOHATIBEHOM
qucie. JlecaTHaHbIe TpUOIrKe-
HUSI UPPAUOHAIBHBIX YHCEII.
HetictBurenpHble ynciaa. Cpas-
HEHUE NeHCTBUTEJIBHBIX YHCEII.
ApudmMeTndeckrii KBaapaTHBIA
KOPEHbB.

YpaBHeHUE BHUJA x?=a.
CaoiicTBa apu(METHISCKUX KBa-
npaTHBIX KopHel. [IpeoOpazosa-
HHE YHUCIJIOBBIX BBIPAXXKEHUI, CO-
JAeprKalluX KBaJgpaTHbIE KOPHU

PopMy/IMPOBATh ONpeAeeHHue KBaApaTHOTO KOPHS M3
4Hcia, apuPMETHISCKOr0 KBaJAPAaTHOTO KOPHSI.
IIpUMEeHATH Oolepanyuio N3BJICYCHUS KBAIPATHOTO KOPHS
W3 YHCiia, MCHOJIb3ys NpU HEOOXOAUMOCTH KaJIbKYJIsI-
TOP.

O1eHUBATH KBaJApPaTHbIC KOPHH LIEJIBIMU YHUCIAMHU U JIe-
CSITHYHBIMU JIPOOSIMHU.

CpaBHMBAaTh U YIOPALOYUBATDH PAllMOHAJILHBIC U Hppa-
LIMOHAJIbHBIC YHCIIa, 3allUCAHHBIC C MTOMOIIBIO KBaapaT-
HBIX KOpHEH.

HccnenoBaTh ypaBHEHHE X° = (I, HAXOIUTH TOYHBIC H
npubmkéHHBIe KOpHU Tpu a > 0.

HccnepaoBaTh CBOMCTBA KBaJpaTHBIX KOpPHEH, MPOBOJIS
YHCJIOBBIE AKCIEPUMEHTHI C MUCIOJIB30BAaHUEM KaIbKYJIsi-
TOpa (KOMObIOTEPA).

Jloka3pIBaTh CBOMCTBA apu(pMETUUYCCKHX KBaJIPATHBIX
KOpHEW; MPUMEHSITh HUX Ui IpeoOpa3oBaHHUsT BbIpaXKe-
HUH.
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IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

BBINOJIHATh NPeo6pa3oBaHMA BBIPAKCHUH, ColepiKa-
IIMX KBaJpaTHbIE KOPHU. BbIpaxkaTh NEepeMeHHbIE U3
reoMeTpuYecKux U GU3HISCKUX (HOPMYIL.

BBIYMC/IATE 3HAYEHHUSA BBIPAXKCHUM, COACpKaIUX KBa-
ApaTHBIE KOPHU, UCHOJB3Yys NPU HEOOXOIMMOCTH Kajab-
KYJIATOP.

Hcnosib30oBaTh B XOA€ pEIICHUs 3aJa4d 3JIEMEHTapHbIC
IIpEeaACTaBJICHUSA, CBA3aAHHBIC C l'IpI/I6J'II/I)KéHHLIMI/I 3Ha4c-
HHUsIMHU BCIINYMH.

3HAKOMHUTBCS C UCTOPUEH pa3BUTHS MaTeMaTHKH

Yuciaa 1 BbIYUC-
JeHus. CTeneHb
C IeJibIM MOKa3a-
TeJaeM

(7 4)

CreneHb C HEJBIM MOKa3aTeJIeM.
CranmapTHas 3allUCh YHCIA.
Pasmepbl 0OOBEKTOB OKPYIKarO-
mero Mupa (OT 3JIeMEHTapHBIX
YaCTHIl IO KOCMHUYECKUX OOBEK-
TOB), JJIUTEILHOCTH MPOIECCOB B
OKpY’KaroIleM MHUpe.

CBoiicTBa CTEIEHH C IEIbIM I10-
Kazareyiem

dopmMy/IMpOBaTh ONpees/ieHUe CTCIICHH C LIEeJIbIM MOKa-
3aTeyIeM.

IIpeacTaBaATh 3aIMCh OOJILIINX U MaJIBIX YHUCEJ B CTaH-
naptHoMm Bujae. CpaBHUBATh YHCJIa U BEJIUYUHBI, 3aITH-
CaHHbIE C HCIIOJIb30BaHueMm creneHu 10.
Hcno1b30BaTh 3alMCh YUCE B CTAaHJAAPTHOM BHJIE IS
BBIPQXKCHHSI Pa3MEpPOB OOBEKTOB, UIUTSIILHOCTH MPOIIEC-
COB B OKPY>KaloIlleM MHUpE.

dopmyiupoBaTh, 3alIUCHIBATh B CUMBOJIMYeCKOH ¢op-
Me 1 WIJIICTPUPOBATh NPUMEPAMHU CBOWCTBAa CTEIICHHU
C LIEJIBIM IIOKa3aTeIeM.

IIpuMeHATh CBOMCTBA CTCIICHH IS IIPeOOpa3OBaHUs
BBIPpAXXEHUH, COJICPIKAIIIUX CTEIIEHHU C IISJIbIM IToKa3aTe-
jeM. BBINOJIHATH A€M CTBUS C YHCIAMH, 3allMCAHHBIMH B
CTaHIapTHOM BHAE (YMHOXXEHHE, JCJICHUE, BO3BEICHUE
B CTEIICHB)
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Anre6panyeckue
BbIpaXKeHMSI.
KBaapaTHblit
Tpéx4JieH

(54)

KBagpartssbiii Tpéxunen. Pazmo-
’)KEHHE KBaJIpaTHOI'O TPEXUJICHA
Ha MHO>KHUTEJIH

Pacno3sHaBaTb KBaJpaTHbII TPEXUIICH, yCTaHABIUBATh
BO3MOXXHOCTB €ro pasjIOoKE€HHsI Ha MHOYKUTECIIN.
PackiiagbiBaTh Ha MHOXMKMTEJ/IM KBaJPaTHBIA TPEXUIEH
C HEOTPULATCIIbHBIM JUCKPUMHWHAHTOM

Anre6panyeckue
BbIpaXKeHM .
Anre6panyeckas
Apo6Gh

(15 4)

AnreOpanueckass Apo6s. Jlomy-
CTUMBIC 3HAYCHHS NEPECMEHHBIX,
BXOJSIIMX B ainreOpanyeckue
BhIpakeHHs1. OCHOBHOE CBOMCTBO
anreOpandeckoir apodu. Cokpa-
meHue apoOeid.

CioxxeHne, BBIYUTAHUE, YMHO-
J)KeHHEe W JeJIeHHe aireopande-
ckux apoOeii. IIpeoOpazoBanue
BBIPQKCHHI, COJEpIKAIIUX ajre-
Opamyeckue apoou

3anuceIBaTh anreOpandeckue BelpakeHus. HaxoauThb
00J1acTh OMpeAeIeHUs PAllHOHATBHOTO BBIPAKECHUS.
BBINOJIHATH YHCIIOBHIC TIOJICTAHOBKH U BBIYMC/IATH 3HA-
YeHHe IpoOH, B TOM UYHCIIE C MOMOIIBIO KaJbKYJSITOPA.
PopMy/IMPOBATh OCHOBHOE CBOWMCTBO alreOpamdecKon
Ipodu 1 MPUMEHSITh €ro JUIsl Ipeo0pa3oBaHus IPOOeH.
BBINOJIHATH AN CTBUS C aNreOpandeckKuMH APOOSMH.
IIpyuMeHsITH TpeoOpa3oBaHUsT BBIPAKCHUH JUISI PEILICHHUS
3a1a4. BeIpaxkaTh nepemMeHHbIe 3 Gopmyn (dpusnde-
CKHX, TEOMETPHUIECKHUX, OIMUCHIBAIOIINX OBITOBBIC CUTYya-
815079

YpaBHeHus

Y HepaBeHCTBa.
KBagpaTHblie
ypaBHeHHUsA

(15 49)

KBagpartHoe ypaBHenue. Henoi-
HO€ KBaJpaTHOE€ YypaBHECHUE.
dopmyna KOpHEH KBaJpaTHOTO
ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHuil, cBOAAINX-
csi K KkBajapaTHbIM. IIpocreiimue
IpoOHO-paMoOHaIbHBIE ypaBHE-
HUS.

Pemenune TekcTOBBIX 3a7a4 Cc IO-
MOIIBIO KBAaJAPAaTHBIX YpPaBHEHHH

Pacrnio3sHaBaTh KBaJpaTHBIC YPABHEHHSI.

3anucbiBaTh (POpPMYyJIy KOpHEH KBaJpaTHOrO ypaBHe-
HUS; pelllaTh KBaJipaTHbI€ YpaBHEHU A — IOJIHbIE U He-
I1OJIHBIE.

IlpoBoAUTHL mnpocTeiiline HCCAeAOBaAHMUS KBaJpPaTHBIX
ypaBHEHUH.

PewmiaTbh ypaBHEHMs, CBOJSIIMECS K KBaJIpaTHBIM, C IIO-
MOIIBIO TpeoOpa30oBaHUM M 3aMEHOI NepeMeHHOM.
Ha6s104aTh 1 aHAJIM3UPOBATh CBSI3b MEXKy KOPHSIMHU 1
K03 (pUIUEeHTaMH KBaJIPAaTHOT'O YpPaBHEHUSI.
dopmysMpoBaThb TeopeMy Buera, a Taxke oOpaTHYIO
TEOpEMY, NPUMECHITH 3THU TEOPEMBI JJIA peICHUS
3amad.
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IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

PemiaTh TeKCTOBBIE 3a4a4M aIreOpandecKuM CIrocooom:
MIEPEXOJIUTh OT CIOBECHOH (OPMYIHPOBKU YCIIOBUS 3a-
Jadyu K ajaredpamydeckor monaenu nyTéM COCTaBICHUS
YpaBHEHHs; pellaTh COCTAaBIEHHOE YpPaBHEHHE; HUHTEp-
MIPEeTUPOBATH PE3yJIHTAT.

3HAKOMHUTBCS C UCTOPUEN pa3BUTHUS anreOphl

YpaBHeHus

Y HepaBeHCTBa.
CucreMsbl ypaBHe-
HUH

(13 9)

JluHeliHOEe ypaBHEHHE C IABYMs
MEepEeMEHHBIMHU, €ro Tpaduk,
NpUMEPHI pelIeHUs] YpaBHEHUN B
LeJIbIX YHCIIax.

Pemienne cucrem AByX JIHUHEN-
HBIX ypaBHEHHUU C ABYMs Mepe-
MeHHbIMU. [Ipumepsnl pemeHus
CUCTEM HEJIWHEHHBIX ypaBHEHUIl
C ABYyMSI IEpEMEHHBIMH.
I'padpuueckas wHTEpIIpeTaus
YpaBHEHUs C IByMs EPEMEHHBI-
MH U CUCTEM ypPaBHCHHUH C IBYMS
TIepEMEHHBIMH.

Pemenne TeKCTOBBIX 3a1ad C 1O-
MOIIBIO CUCTEM ypaBHEHUN

PacniosHaBaTh 1uHENHbIE YpaBHEHUsI C IBYMsI IIEPEMEH -
HBIMH.

CtpouThb rpaduKy TUHCHHBIX YpaBHCHHI, B TOM YHCIIEC
HMCNO0JIb3ys IMPPOBbIE PECYPCHI.

PasiM4aTh napaieabHble U IePECEKAIOIUecs IPsMbIe
110 UX ypaBHEHUSM.

PewmiaTh cucTeMbl ABYX JIMHEHUHBIX YpaBHEHUH C ABYMs
IIepEeMEHHBIMU IMOJICTAHOBKOM U CIIOMKESHUEM.

PemiaTh npocreiilime cCHUCTEMBbI, B KOTOPBIX OJHO U3
YpaBHEHUH HE SIBIISISTCST JIMHEHHBIM.

IpuBoAUTE rpadHUyYeCcKyl0 HMHTEpIpeTanUI0 pEIICHHS
YpaBHEHUS C ABYMs IEPEMEHHBIMHU U CUCTEM ypPaBHEHHIA
C IByMsl IIepEeMEHHBIMHU.

PemiaTh TEeKCTOBBIE 3a4a4H alreOpandecKuM CIIocoOoM

YpaBHeHus

U HepaBeHCTBa.
HepaBeHcTBa
(12 4)

YucioBbele HEpaBEHCTBA M UX
CBOMCTBA.

HepaBencTBo ¢ ogHOM nepemeH-
Hoi. JInneliHble HEepaBeHCTBaA C

dopmMy/IMpPOBaTh CBOMCTBA YHCIIOBBIX HEPABEHCTB, WJI-
JIIOCTPUPOBATH UX HA KOOPAWHATHOW MpsIMOM, HAOKa3bI-
BaTh aJIrcOpanvyecKu.

IIpuMeHATH CBOMCTBA HEPABSHCTB B XO/I€ PEIICHHUS 3a/1a4.
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OJHOU MEepeMEeHHON U UX pemie-
Hue. CucteMbl JIMHEHHBIX Hepa-
BEHCTB C OJIHOM NEPEMEHHOW U
UX pelieHue.

Wzo0pakeHue penieHus: JIHMHEH-
HOT'O HEPABEHCTBA U HX CHUCTEM
Ha YHUCJIOBOU NMPAMOU

PemaTp n1uHeliHble HEpAaBEHCTBA ¢ OJHOH IEPEMEHHOM,
n300paXkaTh pEIIeHHe HEpPaBEHCTBA Ha YHCJIOBOM Mpsi-
MOM.

PemaTh cucteMsbl JIMHEHHBIX HEPaBEHCTB, M300pa’kaTh
pellleHUuEe CUCTEMbl HEPABEHCTB Ha YUCJIOBOU NPsIMOU

DyHKIMH.
OCHOBHBIE
MOHATHUA
(54)

ITousitme ¢yukumn. OO6IacTh
OIIPEJICIICHUSI 1 MHOYKECTBO 3Ha-
geHuil pyakuun. CnocoOsl 3a1a-
HUS QYyHKOHN.

I'padux ¢Pysxknum. CpoiicTBa
dyHKIIMY, NX OTOOpakeHHe Ha
rpaguke

Hcnosb30BaTh (QyHKIMOHAILHYIO TEPMHHOJIOTHI0O U
CHMMBOJIUKY.

BbIyucIATh 3HaYeHUs QyHKLH, 3aJaHHBIX GOpMyIaMu
(mpu HEOOXOAUMOCTH HCIIOJIB30BaTh KaJbKYyJSATOpP); CO-
CTaBJIATH TaGJAMLbI 3HAYEHUH (QyHKIHU.

CTpoOMTB N0 TOYKaM rpapukm QpyHKIHi.

OnuceIBaTh CBOMCTBA (QYHKIUU Ha OCHOBE e€ rpaduue-
CKOT'O TpeJCTaBICHUS.

Hcnosb30BaTh (QyHKIMOHAILHYIO TEPMHHOJIOTHI0O U
CHMMBOJIUKY.

HccaepaoBaThb npumeps! rpaUKoB, OTPaXKAIOIIUX pealb-
HBIE MpoIECcCHl U siBjieHUs. [IpUBOAUTH NPUMeEPBI I1PO-
IIECCOB U SIBJIEHHMM C 3aJaHHBIMU CBOWCTBaMH.
Hcnosib30BaTh KOMNBIOTEPHbIE NPOrpaMMbl IS I10-
cTpoeHUs rpadrKoB PYHKINH 1 U3yUYSHUST UX CBONCTB

OyHKIMH.
YucsioBble
byHkuMu
(94)

YreHne u noctpoeHue rpaduKkoB
¢yukmuii. [Tpumeps! rpadukoB
byHKIHI, OTpaykarOIINX peaib-
HbBIE MPOIECCHI.

DyHKIUH, OMUCHIBAIOIINE IIPsi-
MyIO U OOpaTHyK IIPOIOPIIHO-
HaJIbHBbIC 3aBHUCHMOCTH, UX Ipa-
¢uku. 'mnepbona.

HaxoauTh c noMo1bi0 rpadpuKa QyHKIINHA 3HAUYCHUE O/1-
HOM M3 paccMaTpUBAEMBbIX BEJIWYUH I10 3HAYEHUIO JIpY-
TOM.

B HecnoxHBIX cilydasix BbIpa)kaTb popMysioii 3aBUCH-
MOCTb MEXAYy BEINYHNHAMU.

OnuchIiBaTh XapaKTep HU3MCHCHUS OIIHOﬁ BCIIMYUHbBI B
3aBUCHUMOCTH OT HU3MCHCHUS )lpyFOﬁ.
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IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

I'papux dyskouun y 3= x2.

DOyHKUIUN Y = X2, y =X,

y = Jx, Yy = |x]; rpaduueckoe
pelicHHe YpaBHCHUNW W CHUCTEM
YpaBHEHUM

Pacno3HaBaTh Buibl u3ydaembix QyHkuuii. Ilokasbi-
BaTh CXeMAaTH4YeCKH I0JIOXKESHHEe Ha KOOPJMHATHOI IuI0-
ckocTH rpadukoB GYHKOUH BHOa: Yy = X, Yy = X7,

y =Vx,y = IxI.

Hcnonb3oBaTh (QYHKLIMOHA/IbHO-Tpaduueckue mpea-
CTABJIEHMSI JUISI PEUICHHST ¥ UCCJICIOBAaHUSI ypaBHSHUH U
CUCTEM ypaBHEHUI.

IIpuMeHATH U PPOBBIE PeCyPChl /I IOCTPOCHUS Ipa-
pukoB QyHKIMIA

IloBTOpEHMHE
M 06001eHne
(6 4)

TToBTOpEHHE OCHOBHBIX MOHSTHI
M METOJ0B KypcoB 7 U 8 KJIaccoB,
o0oOmenne 3HaHUHI

BbIGUpPaTh, IPUMEHATD, OLLleHUBATh CIOCOGbI CPABHCHHUS
4Yyces, BBIUYHACICHHUM, NMPeoOpa3oBaHUM BBIPAKCHUM, pe-
LLIEHUs] YPaBHEHUH.

OcyuiecTB/JIATh CAMOKOHTPOJIb BBINOJIHSIEMBIX JEHCTBUN
U CaMOTIPOBEPKY pe3ysbTaTa BBIYHCICHHI, Mpeodpaso-
BaHUM, NOCTPOECHUH.

PemaTh 3aAa4uM U3 peajbHOM )KU3HU, IPUMEHSATb MaTe-
MaTU4YEeCKHEe 3HaHMS JUIsl pelIeHMUs 3a7ad U3 JIpyrux
MIPEIMETOB.

PemiaTh TekCcTOBblIe 3aja4dM, CpaBHUBAaTh, BbIOGUPATh
CIOCOGBI PEIICHHS 3a1a9H
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HasBanue
paszesa (TeMbl)
Kypca (4Hcj0 4acoB)

OcHOBHOE cojepikaHue

OcHOBHbBIE BH/JbI AeATEe/JIbHOCTU 06y'-lalOI.l.lﬂXCﬂ

Yucaa 1 BbIYUC-
JieHus. JlevicTBu-
TeJIbHbIE YHCJIa
(949)

PamunonaneHbIC YKUcHa, Hppam-
OHaJIbHBIE YHCJIa, KOHEYHEIE W
OECKOHEUHBIEC JCCATUYHBIE IPO-
O0u. MHOXKECTBO [ICHCTBUTEIIb-
HBIX 4YHCEJNI;, JIeHCTBUTEIILHBIC
ypciaa Kak OECKOHEYHBIE IeCsi-
TUYHBIE ApoOu. BzamMmHO ogHO-
3HAYHOE COOTBETCTBHE MEXKIY
MHO>KECTBOM  JICHCTBHUTEIbHBIX
YHCeJl U MHOYKECTBOM TOYEK KO-
OpPAUHATHOU NPSIMOU.
CpaBHEHHE NCHUCTBUTEIbHBIX Y-
cen, apupMeTHIeCKUe ICUCTBUS
C JIEeUCTBUTEIILHBIMU YHCIAMM.
[MpubnmxéHHOE 3HAUCHHUE BEITH-
YUHBI, TOYHOCTb NPHUOIIMKEHUS.
Okpyriienue yncen. [Ipukuaka n
OIICHKa pe3yJbTaTOB BBIYHCIIC-
HUH

PasBuBaTh NpeACTaBJAEHHUA O YHCIAX: OT MHOXXECTBA
HATypaJIbHBIX YHCEJ OO0 MHOXECTBAa JAeHCTBUTEIBbHBIX
quCcel.

O3HAKOMUTBCA C BO3MOXXHOCTHIO IIPEICTABICHUS ACH-
CTBHUTEJILHOTO YHUCJIa KaK OCECKOHEUYHON JIECSITUIHON ApO-
O, IPUMEHATD JCCATUIHBIC MPUOIIIKESHUS PallHOHATIb-
HBIX U UPPAIfHOHAJILHBIX YHCEII.

H306pakaTh IcHCTBUTEIIbLHBIC YHCJIAa TOYKAMH KOOPIH-
HAaTHOM MIpsIMOH.

3anuceiBaTh, CPABHUBATh U yNOPSAAOYUBATHL JCHCTBU-
TeJbHbIC YUCIIA.

BBINOJIHATB, cOUeTasi yCTHBIC U ITMCHbMEHHBIC MPUEMBI,
apudmMeTHUecKUe AENCTBUA C pallMOHAIIBHBIMHA YHCIa-
MHU; HAXOAMTD 3HAaUCHUsS CTEHEHEH C LeJIbIMU IToKa3aTe-
JISIMH ¥ KOpHEH; BBIYMC/IATL 3HAYCHHUS UHCIIOBBIX BBI-
pakeHui.

IMos1yyuTh NpejcTaB/JI€HUe O 3HAUMMOCTH JE€HCTBUTEIb-
HBIX YHUCEJ B IPAKTHIECKON AeATeIbHOCTH YEIIOBEKa.
AHanu3upoBaTh M AeJaTh BbIBOABI O TOYHOCTH HPUOIH-
JK€HUsI JeICTBUTEJILHOI'O YHUCia IPU pellIeHuH! 3a1ad.
OKpyrjiaThb AeUCTBUTEIbHBIE YHCIIA, BBINOJHATH NPH-
KHUJAKY pe3yibTara BEIUUCICHUN, OLeHKY 3HAaueHUH dwcC-
JIOBBIX BBIPAXKEHH.

3HAKOMHUTBCS C UCTOPUEH pPa3BUTHS MAaTeMaTHKH
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IIpodosicerue

HasBaHue
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Kypca (4Hc/io 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

YpaBHeHusa

U HepaBeHCTBa.
YpaBHeHus

C OJHOM
nepeMeHHOH
(14 4)

JluneitHoe ypaBHeHue. PenieHue
YpaBHEHHUN, CBOAAIIMXCS K JIH-
HEHHBIM.

KBanpatHoe ypaBHenme. Pemre-
HHUE ypaBHEHUIl, CBOISIIIHUXCS
K KBaJpaTHBIM. BUKBanpaTHBIE
YPaBHCHUSI.

IIpumMepsl penieHust ypaBHEHUMN
TpEeThel U 4YEeTBEPTONU cTErneHeu
pa3noKeHNeM Ha MHOKHUTEIH.
Pemienne  npoGHO-panmioHasb-
HBIX YPaBHEHUMN.

Pemenue TekcToBBIX 3a7a4 ajre-
OpanvecKuM METOJIOM

OcBauBaTh, 3alOMUHATh U NPUMEHATb rpaduyeckue
MEeTO/bI IPU PEIIEHNU YPAaBHEHU, HEPABEHCTB U UX CHU-
cTeM.

Pacno3HaBaTh 1iejble U IPOOHBIC YpaBHEHUS.

PemaTh JIMHeliHbIe U KBaApaTHble ypaBHEHUs, ypaBHe-
HUS, CBOISIIINECS K HUM, IPOCTEeHIIe ApoOHO-paImo-
HaJIbHbIC YPaBHCHUSI.

Hpel[flal‘aTb BO3MOKHBIE CITOCOOLI pemICHNA TEKCTOBBLIX
3a1a4, 06CyKAaTh MX U pellaTh TCKCTOBbIC 3a7a4u pas-
HBIMHU cITocOoOaMu.

3HAKOMUTBHCA C UCTOPUEN Pa3BUTHS MAaTEMaTHKH

YpaBHeHus

U HepaBeHCTBa.
CucreMsbl ypaBHe-
HUM

(14 4)

JIuneliHoe ypaBHEHHE C ABYMS
TIEPEeMEHHBIMU U ero rpaduk.
Cucrema AByX JIMHEHHBIX ypaB-
HEHHI ¢ ABYMs NMEPEeMEHHBIMU U
e¢ pemenue. Pemienue cucrem
ABYX ypaBHEHHI, OTHO U3 KOTO-
PBIX JIMHEMHOe, a Apyroe — BTO-
poil creneHu.

I'paduaeckast wuHTEpHpeTanus
CHUCTEMBI ypPaBHEHHI C JOBYMs
NEPEMEHHBIMHU.

OcBauBaTh U NMPUMEHATb NPHUEMBI PEIICHHUS CUCTEMBI
BYX JIMHEWHBIX YpaBHEHUH C JIBYyMsl NEPEeMEHHBIMH M
CHCTEMBI JIBYX ypPaBHEHHH, B KOTOPBIX OJHO ypaBHCHHE
HE SIBJISICTCS JINHCHHBIM.

Hcnosb3oBaTh (GyHKIHOHAIBLHO-TpaUUEeCcKue  mpen-
CTaBJICHUs JUJIsl pellleHUA U MCCIeA0BAaHMUA ypaBHECHHI 1
CHCTEM.

AHanu3upoBaTh TEKCTHI 3aJa4, pemlaThb ux aaredpande-
CKHM CIIOCOOOM: NMepexXOoAMTb OT CIOBECHO ¢opmyin-
POBKH YCJIOBHSI 3a/la4 K aJireOpandecKoil MOJCIIH I1y-
TEM COCTaBJICHHUSI CUCTEMbl YPaBHEHHUI; pelIaTh COCTaB-
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Pemenne TeKCTOBBIX 3a71a4 ajre-
OpandeckuM crocobom

JICHHYIO CUCTEMY YpaBHECHUN; HHTEepNPeTUupoBaTh pe-
3yJIbTaT.
3HAKOMUTBHCA C UCTOPUEHN Pa3BUTHS MaTEMaTUKHU

YpaBHeHuna

YU HepaBeHCTBa.
HepaBeHcTBa
(16 4)

HuncioBble HEpaBEHCTBA U HUX
CBOMCTBA.

JIuHeliHbIe HEPABEHCTBA C OOHOU
NEePEMEHHON U UX pELISHUE.
CucTeMbl TUHEHHBIX HEPABEHCTB
C OJIHOM MEPEMEHHOMN U UX pelle-
HHUE.

KBangpatHbsle HEepaBeHCTBa U UX
pelieHue.

I'paduueckas UHTEepHIpeTanus
HEpaBEHCTB U CHUCTEM Hepa-
BEHCTB C ABYMs IIE€PEMEHHBIMU

YuTaTh, 3aIUCbIBaTh, IOHUMAaTh, UHTEPNPEeTUPOBATh
HEpaBEHCTBA; UCIT0JIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHUIO.
BBINOJIHATB NIpeoOpa30BaHus HEPABEHCTB, UCN0JIb30BaTh
s mpeoOpa3zoBaHUsl CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB.
Pacnio3HaBaTh JIMHEHHBIE U KBaJpaTHbIE HEPABESHCTBA.
PemiaTh JTuHEHBIE HEPABEHCTBA, CUCTEMBbI JIMHEHHBIX
HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIINX KBa-
JpaTHOEC HEPABCHCTBO, U peIIaTh UX; 06CYKAATh MOTY-
YEHHBIC PEIICHUS.

HN306pakaTh pelieHre HepaBEeHCTBA M CUCTEMbI Hepa-
BEHCTB Ha YHUCJIOBOW MPSIMON, 3alIMCBIBATH pPEIICHUE C
HNOMOIIBIO CUMBOJIOB.

PewmiaThb KBajJpaTHbIC HCPABCHCTBA, UCIIONIB3Ysl Ipaduye-
CKHE TIPEACTABIICHUS.

OcBauMBaTh U NPHUMEHSTb HEPABEHCTBA IIPU PEIICHUU
pa3yIM4yHBIX 3a7a4, B TOM YHCJIE NPAKTHKO-OPUEHTHUPO-
BaHHBIX

dyHKIUU
(16 4)

KBanparnunass ¢dysknus, e€
rpacguk u cBoiicTBa. Ilapabona,
KOOPJMHATHI BEPIINHBI napabo-
JIBI, OCb CUMMETPHUH TapaboJIbL.
CreneHaple QYHKOIUA C HATY-
PaJIbHBIMM MTOKa3aTeJIsIMHU 2 U 3,
nx rpaduKH U CBOMCTBA.
I'paduxu d)yHKLm%: y = kx,
y:I(x+b’ yzix: y:ax21

ax®, y =Jx, y=IxI

y

Pacno3HaBaTh BUAbI U3y4aeMbIX (YHKIHi; UJIJIIOCTPHU-
POBATh CXeMaTU4YeCKH, OG'bSICHATh PACIIOJIOKCHHE Ha
KOOPJAWHATHOW IIOCKOCTH TrpadukoB (GyHKUHMH BHIa:

k 2 3
y:kx,y:kx+b,y=*,xy:(IX,y:aX,
Yy Jx, Y = [X] B 3aBUCHMOCTH OT 3Ha4eHUH Ko3(du-
LIMEHTOB; OIHUCHIBATh UX CBOWCTBA.
Pacno3HaBaTh KBaJgpaTHIHYIO QYHKIHIO 10 popmylie.

IIpyuBOAUTHL NPUMeEPDI KBaJPaTUIHBIX 3aBUCUMOCTEH 13
pealbHON >KU3HH, (PU3UKH, TEOMETPHH.
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HasBaHue
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OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

BbIABIATH U 000011aTh 0COOEHHOCTH TpaduKa KBaapa-
THaHOM pyHKIMK Yy = ax® + bx + c.

CTpouTh U U306paXKaTh CXeMaTHYeCKHU rpaduKku KBajpa-
TUYHBIX (QYHKIHH, 3a1TaHHBIX (OpMyJIaMU BUIa Yy = ax-,
y=al +qy=alx+p?y=ax’+ bx+c
AHa/IM3UpPOBaTh U NMPUMEHATH CBOMCTBA H3YYCHHBIX
GyHKIMHA TSI ©X TTOCTPOCHHS, B TOM YHCJE C ITOMOIIBIO
U(POBBIX PECYPCOB

YucoBblIe nocjie-
AO0BATE/JIbBHOCTH
(15 v)

IlonsAaTHEe 4YMCIIOBOHN mHOCEnOBa-
TEJIBHOCTH.

3amaHue  MOCJIEIOBATEIBHOCTU
peKyppeHTHOI  dopmyrnoit u
hopmyrtoit n-ro uieHa.
Apudmerndeckass U TeOMETpPH-
geckass mporpeccuu. Dopmymsl
n-ro ujgeHa apuMETHISCKOU H
reoMeTpUUYEeCcKOi porpeccui,
CYMMBI HEPBBIX N YJICHOB.
N3o0pakenne uineHOB apudme-
TUYECKOHW M TI€OMETPHUYECKOMN
porpeccuii TOYkaMH Ha KOOp-
JTUHATHOM IIJIOCKOCTH.
JIMHEWHBIA M DSKCIIOHEHIIHAJIb-
HBIA POCT.

CJI10KHBIE MPOIEHTHI

OcBauBaTh M NPHUMEHSATH HWHICKCHBIE OOO3HAYCHUS,
CTPOUTHL pedeBble BbICKa3blBaHMUA C HUCIOJIb30BAHUEM
TEPMUHOJIOTUM, CBSI3aHHOM C IOHSTUEM IOCJIEHOBATEIb-
HOCTH.

AHanu3upoBaTbh (GopMyily N-ro 4jeHa I0CIIeI0BaTEIb-
HOCTH WJIH PEKYyPPEHTHYIO (GopMyiTy M BBIYMCIAATD WICHBI
IIOCJIEIOBATEIBHOCTEH, 3aJaHHBIX STUMH (HOPMYyITaMHU.
YcraHaB/MBaTh 3aKOHOMEPHOCTBb B IOCTPOEHUHU IHOCIE-
JIOBAaTEIIBHOCTH, €CJIM BBINIHCAHBI MEPBBIE HECKOJBKO €&
qJICHOB.

Pacno3HaBaTh apu(dMEeTHUYECKyI0 U T'€OMETPHUYECKYIO
MPOTPECCUN MPH Pa3HBIX COCO0ax 3agaHus.

PemiaTk 3a1a4u ¢ UCIOIB30BaHUEM (OPMYJI N-TO YISHA
apudMeTHIecKOH U reoMeTPUUIeCcKOil MporpeccHit, cym-
MbI TIEPBBIX 71 YJICHOB.

H306pakaTh WICHB OCIEI0BATSIFHOCTH TOYKAMH Ha
KOOPJAWHATHON TIIOCKOCTH.
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PaccMaTpuBaTh NpHMMepbl NPOLECCOB U SIBJIEHUH U3 pe-
QIIFHOM JKW3HH, WUIIOCTPUPYIOIIHE M3MEHEHHE B apud-
METHUYECKOW MOpOrpeccum, B N€OMETPUUECKOW Mporpec-
CHH; M300pa’kaTb COOTBETCTBYIOIINE 3aBHCHMOCTH TI'pa-
raecku.

PemaTh 3aa4yH, CBsI3aHHBIC C YUCIIOBBEIMU ITOCIIEOBA-
TEIBHOCTSIMH, B TOM YHCJIE 3aJa4d U3 PEaIbHOU >KU3HU
C HCIIOJIb30BaHHEM IU(PPOBBIX TEXHOIOTHH (JIEKTPOH-
HBIX TaOJHIl, Tpa)UIecKOro KaJIbKyJsITOpa WU T.II.).
PemaTh 3a1ayy Ha CJIOKHBIC IIPOILICHTHI, B TOM YHCIIE
3ala4d M3 pPeaJbHOW NpPaKkTUKU (C HCIOJIb30BaHUEM
KaJIbKYJISITOPA).

3HAaKOMUTBCS C UCTOPUEN Pa3BUTHI MAaTEMaTHKH

IloBTOpEHMe,
0600611eHHe,
cucTeMaTHu3anusa
3HaHU!

(18 4)

Yuca U BBIYMCIEHUs (3aINCh,
CpaBHEHHE, JEHUCTBUS C NEUCTBU-
TENbHBIMH YHCJIAMH, YHCIIOBAs
npsiMasi; MPOLEHTHI, OTHOIIIe-
HUSI, TIPONOPIINH; OKPYTJIEHHE,
npuOIIMKEHUE, OIICHKA; pelie-
HHE TEKCTOBBIX 3aaad apudme-
THYECKHM CITOCOOOM)

OnepUpoBaTh NOHATUAMHU: MHOXXECTBO, TOAMHOXECTBO,
olepany HaJ MHOYKeCTBaMH; MCHOJIb30BaTh rpadude-
CKOE IPEJICTAaBIICHUE MHOJXKECTB JUIsl OIMCAHHS peayb-
HBIX MPOIIECCOB M SBJICHUM, IPU PEIICHUH 3aaad U3 Ipy-
TUX y49eOHBIX MPEIMETOB.

AKTya/M3upoBaTh TEPMHHOJIOTHIO U OCHOBHbIE JeW-
CTBHUs, CBSI3aHHbIE C 4YMCJAMM. HaTypaJbHOE YHCIIO,
MIPOCTOE M COCTABHOE YMCIA, JEIMMOCTh HaTypadbHBIX
qpcell, MPU3HAKU JEIMMOCTH, IIeJI0€  YHCIO, MOMYJIb
4gpciia, OOBIKHOBEHHAsi W JIECSITUYHAsT POOM, CTaHIapT-
HBIH BUJ YMCIIa, apuMETHIECKUH KBaJAPAaTHBIH KOPEHbB.

1 3nech IIPEACTaBJICHBI 2JIEMEHTBI COJICPIKaHUsI Kypca, u3ydaBlimuecs B 5—~8 kiac-
cax " TpeOyIoIre MMOBTOPEHUs, 0000IMeHNsT U cucTeMaTtn3anuu. O0paniaTbcs K
9TOMY MaTepually MOYKHO B BHJI€ aKI[EHTa Ha 3aBepIIafOlIeM dTare HU3ydeHUs
Kypca 9 kjacca WM pacrpeneisiTh 110 COOTBETCTBYIOUIMM TEMaTHYECKUM pa3-
aeliam, u3yvaeMbIiM B TeUYeHHE yd4eOHOTO roja.
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ewwedJlodu genoged seHdawmd|)

IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTHU 06yqa10nmxcu

BBINOJIHATE AEeWCTBUA, CPaBHUBATh U yNnopsAJ04YMBaTh
4YHCJIa, TPEACTABISITH 4YUcCIa Ha KOOPAWHATHOM HPsSIMOH,
OKPYTIJISITh YHCIIa; BBINOJHATH NPUKUJAKY U OLeHKY pe-
3yJIbTaTa BBIYUCICHUMH.

PeliaTh TEKCTOBBIE 3aJa4M apu(PMETHISCKUM CIIOCOOOM.
PemiaTe NpakTu4ecKue 3ajadM, coiepiKaliiue MpoIeH-
ThI, IOJH, YaCTH, BBIPAXKAIOIINE 3aBUCHUMOCTH:  CKO-
pocTb — BpeMsi — pacCTOsHWE, IieHa — KOJIMYe-
CTBO — CTOHMMOCTB, 00BbEM paboOTEl — BpemMsi — IIpo-
HU3BOJIUTEIIFHOCTD TPYyJa.

Pa36upaTsb peanbHbIe KU3HEHHbIC cUTyannd, ¢opMyJiu-
POBATh UX Ha SI3bIKE MaTEeMaTHKH, HAXOAMUTb pelIcHHE,
MIPUMEHsISI MaTeMaTHYeCKUN anmnapaTt, MHTepnpeTUupo-
BaTh pe3yiabTaT

Anre6panyeckue BbIpaXKeHUs
(npeobpa3zoBanue  anredbpamnye-
CKHUX BBIPQKEHUM, JIOIMYyCTUMBIE
3HAYCHUSA)

OnepupoBaTh NOHATUSAMM: CTEIICHb C IIEJIBIM MTOKa3aTe-
jeM, apu@MeTHUYecKHil KBaJpaTHBIH KOpPEeHb, MHOIO-
ujeH, anreOpandeckas 1po0b, TOXKIECTBO.

BBINOJIHATH OCHOBHbIE A€ CTBUA: BBITOIHITH PACUETHI
no ¢opmynam, mpeoOpa3oBBIBATh IEJbIe, APOOHO-paIn-
OHaJBbHBIE BBIPAYKCHUSI W BBIPAKCHUsI C KOPHSIMH, pea-
JIM30BbBIBATh PA3JIOKECHHUE MHOI'OYJICHA Ha MHOXUTEIIH,
B TOM 4YHCJIE C UCHOJIb30BaHUEM (POpPMyJI pa3HOCTH KBa-
JApaToB M KBaJpaTa CyMMbl M Pa3sHOCTH; HaXOJUTbL J0-
IIYCTUMBIE 3HAYE€HHUS NEPEMEHHBIX JIJIsI APOOHO-paIHo-
HAJIbHBIX BBIPXKEHUM, KOPHEM.
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MoaeaupoBaTh ¢ IOMOIIBIO (GOPMYJT peadbHEIE ITPOIeC-
CBI U SIBJICHHUS

PYyHKIUU (IIOCTPOCHHE, CBOW- OnepupoBaTh NOHATUAMU: GyHKIUs, Tpaduk QyHK-
CTBa M3YYEHHBIX (DyHKIMI; rpa- Uy, Hyau GYyHKIIUHA, TPOMEKYTKHU 3HAKOIIOCTOSTHCTBA,
(mueckoe pemieHme ypaBHEHHU IPOMEXXYTKH BO3pAacTaHUsI, yObIBaHUS, HAaNOOJIbIIEE U
Hu Hux CI/ICTeM) HaAMMCHBIICC 3HAYCHU (l)yHKHI/II/I

AHanu3upoBaTh, CpPaBHUBATh, OGCYKJAAThb CBOiiCTBa
(QyHKUHHA, CTPOUTD UX rpaduKu.

OnepupoBaTh NOHATUAMMU. NOpsiMasi MPONOPIUOHAITH-
HOCTb, OOpaTHasi MPONOPUHOHAIBHOCTb, JIMHEIHas
yHKIUsA, KBanpatuyHas (yHKOMs, Iapaloja, TUnep-
Oomna.

Hcnosib30BaTh rpadUMKH JUIsl ONPEJCIICHUSI CBOUCTB,
MIPOLIECCOB U 3aBUCUMOCTEH, AJIsl pelIeHUs 3a7a4d U3 Apy-
TUX y4eOHBIX NPEAMETOB U peaabHOU XU3HU; MOJEJIH-
poBaTh ¢ IOMOUIBIO T'PadUKOB peaTIbHBIC IPOLECCH U
SIBJICHUSI.

BeipaxxaTb (GOopMyJ/IaMHM 3aBHCUMOCTH MEXJy BeJINYU-
HaMH

IIpu pa3zpaboTke padoueil nmporpaMMbl B TEMaTHYECKOM IIJIAHUPOBAHHUHU JIOJKHBI OBITh YUYTEHBI BO3MOX -
HOCTH HMCHOJIB30BAHMS JIEKTPOHHBIX (IHM(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SIBISIOMINUXCS y4eOHO-METO-
JIMYECKUMHU MaTepualiaMu (MyJIbTHUMEIUWHBIE IIPOrpaMMbl, 3JIEKTPOHHBIE YYEOHMKH M 3aJauyHUKH, DJICK-
TPOHHBIE OMOINOTEKH, BUPTyAIbHBIE J1aOOPaTOPUH, UTPOBBIE MPOrPaMMBIl, KOJUIEKIUH HUQPPOBBIX 00paszo-
BaTENBHBIX PECYpPCOB), MCHOJB3YEeMBIMHU s OOYYEHUS W BOCHHUTAHHSA PA3JIMYHBIX TPYIIT MOJIB30BaTeENeH,
MIPEACTABICHHBIMHU B AJIEKTPOHHOM (LIM(GPOBOM) BHAE U peaU3yIOMUMHU AuAakTHdeckne Bo3moxxHoctn KT,
coJiep>)KaHue KOTOPBIX COOTBETCTBYET 3aKOHO/ATENILCTBY 00 0Opa3oBaHHU.



NMPUMEPHAA PABOYAA NMPOrPAMMA
YYEBHOIO KYPCA «FEOMETPUfA». 7-9 KJIACCbI

LE/IN U3YHEHUA YHEBHOIO KYPCA

«MareMaTuKy y’Ke 3aT€M YYHUTh HaJO, YTO OHA yM B ITOPSIIOK
IIPUBOAUT», — IIMCAJ BEJIMKUI PYyCCKUU yueHbIM Muxaun Bacuibe-
Bu4 JlIomoHOCOB. U B 3TOM COCTOUT OOHA U3 ABYX IeJei 00ydeHUs
Te€OMETPHUHN KaK COCTAaBHOM YacTHW MaTEeMaTHKHU B IIKOJE. DTOH LeIn
COOTBETCTBYET JlOKa3aTeJbHasl JUHUS NPEINoJaBaHUsI T€OMETPUH.
Crienys npeacTaBICHHON paboueld mporpaMme, HaUYMHasl C CEAbMOTO
KJacca Ha ypoOKaX F'€OMETPHUHN OOyUaIOIIUICS YIUTCS IPOBOIUTH J10-
Ka3zaTeJbHbIE PACCYXKIEHUsI, CTPOUTH JIOTUUYECKHE YMO3aKJIIOUEeHHUS,
JI0Ka3bIBaTh HCTUHHBIE YTBEPXKJAEHUS U CTPOUTH KOHTPIIPUMEPHI K
JIOKHBIM, MIPOBOJMUTH PACCYXIAECHHUSI «OT IMPOTUBHOIO», OTIHYATH
CBOMCTBa OT IPU3HAKOB, (DOPMYIUPOBATH OOpATHBIC YTBEPKIACHUSI.
VY4eHUK, OBJIaJeBUIMH HCKYCCTBOM pacCyXJaTh, OyJeT MPUMEHSTH
ero u B oKpy»karomei xu3au. Kak nucan reomerp u nexparor Mrops
denoposud llapeiruH, «I1I0ABMHU, MIOHUMAIOIINMHA, YTO TAKOE /10 -
Ka3aTeJbCTBO, TPYJAHO U Jla’ke HEBO3MOXKHO MAaHHUIYJIUPOBaTh». I B
3TOM COCTOWT Ba)KHOE BOCIIMTATEIILHOE 3HAUCHHE H3yUYCHHUs] reoMe-
TPUH, HNPHUCYIIEe UMEHHO OTCYECTBEHHON MaTeMaTHYECKOM IIKOJIE.

BmecTe ¢ TeM aBTOpPBI NPOrpaMMBbI MIPEIOCTEPETarOT yUUTEIs OT
HU3JMIIHEro GpopmaindMa, oCOOEHHO B OTHOILIEHUW Ha4dall M OCHOBA-
Huli reometrpun. @panuysckuil marematuk JKan JIbelOoHHE 1O ATO-
MYy NOBOJlY BbICKa3aJics Tak: «UTO KacaeTcsl JeJIUKATHONW MPOOIeMBbl
BBEJICHHUSI KaKCHUOM», TO MHE Ka)KE€TCsI, YTO Ha IIEPBBIX MOPaxX HYX-
HO BOOOIIIe N306eraTh MPOU3HOCHUTH caMo 3TO cjIoBO. C Ipyroi ke
CTOPOHBI, HE CJIelyeT yIyCKaTh HU OJJHOW BO3MO>XHOCTH J1aBaTh
OPUMEpPHI JJOTHYECKUX 3aKII0OUYEHHUN, KOTOphIe Kyaa B 60JbIIeii Mme-
pe, YeM HuIesi aKkCUOM, SIBIISTIOTCSI HICTUHHBIMH M €IUHCTBEHHBIMU
JBUTATEISIMA MAaTEMAaTHIECKOTO MBIIIICHUSD).

BTopoii 11e1610 U3yUEeHHsI TEOMETPHUH SIBJISICTCS] UCITOJIb30BaHHUE
e€ KaKk MHCTPyYMEHTa IIPU PEHIeHWH KaK MaTeMaTHYEeCKHX, TaK U
MPAaKTUYECKUX 3a/7a4, BCTPEUYAIOMINXCS B pealbHOM >KU3HU. OKOH-
YUBIIUN KypC T€OMETPHUHU MIKOJIBHUK HOJDKEH OBITh B COCTOSIHUU
OIPENIeIUTh I'e€OMETPHUYECKYIO0 (HUTYpy, ONHUCATh CIOBAMHU JIaHHBIN
4epTE)kK UIIM PUCYHOK, HAWTHU IUIOIAAb 3€MEJIBHOIO y4acTKa, pac-
CYNTATh HEOOXOAMMYIO JUTMHY OINTOBOJIOKOHHOTO Kaleisi Wianu Tpe-
Oyemble pa3Mephl rapaka JUuisi aBTOMOOWIISI. DTOMY COOTBETCTBYET
BTOpAasi, BBIUHCJIUTEIbHAsI IUHUS B U3YUEHUHU '€OMETPUHU B IIKOJIE.
JlanHas mpakTH4YecKasl JIUHUS SBJISIETCSI HE MEHEe BaXKHOM, UeM
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nepas. Emé [lmaTton mpenmuckiBaii, 4ToObl «rpaxkaane Ilpekpac-
HOTO TOpoJila HA B KOEM CiIydae HE OCTaBIISIIIM T€OMETPHIO, BEIb He-
MaJIOBa)XHO Ja)ke MOOOYHOe e€ IpUMEHEHNE — B BOCHHOM JIeJie Ja,
BIIPOYEM, U BO BCEX HAyKaxX — JJIsl JIYYIIIETO UX YCBOCHUS: MBI BEIlb
3HaeM, Kakasg OECKOHEUYHas pa3HHUIla CYIIECTBYET MEXIY UEIIOBEKOM
MIPUYACTHBIM K T€OMETPUU M HETIPUIACTHBIM». [[JIsT 3TOro yUHTEIIO
PSKOMEHAYETCsI MOa0upaTh 3aauyd NPAKTHYECKOTO XapaKTepa Jis
paccMaTpuBacMBIX TEM, YYHUTh JIETCH CTPOUTh MAaTEMAaTUYCCKHUE MO -
I peanbHBIX JKU3HCHHBIX CHUTYalllid, MPOBOJUTH BBIYHUCIICHUS U
OIICHUBATH aJICKBAaTHOCTH ITOJIYUYCHHOrO pe3ynbrata. KpaiiHe Ba)KHO
MOMUYEPKUBATH CBSI3U T'COMETPUH C APYTHMH IPEIMETaMU, MOTHUBH-
poOBaTh HCIIONB30BAThH OIPEIACICHHUS Te€OMETPUISCKUX (PUTYp U MHO-
HSATHHI, JeMOHCTPUPOBATH IPUMEHCHHUE ITOTYUYCHHBIX YMEHUNA B QH-
3UKEe U TeXHUKE. DTH CBsI3M HaumOouiee sipKo BHAHBI B Temax «Bek-
TOPBD, « [pUTOHOMETPUIESCKHUE COOTHOIICHUS»,«MEeTO KOOPIHMHATY
n «Teopema ITudaropa.

B 3akinroueHue conuiéMcs Ha BEJIMKOIO MaTeMaTuKa M acTpOHOMa
HNoranna Kenmnepa, 9ToObl emé pa3 MOTYESPKHYTh H METalpeIMeT-
HOE, M BOCIIMTATEJIbHOC 3HadYeHWe reomerpuu: “Geometria una et
aeterna est in mente Dei refulgens: cuius consortium hominibus

tributum inter causas est, cur homo sit imago Dei”".

MECTO YYEBHOIO KYPCA B YYEBHOM [1/IAHE

CornacHo yyeOHOMY MuIaHy B 7—9 kjaccax HM3ydaeTcs y4eOHBIH
Kkypc «['eomeTpus», KOTOPBIi BKIIOUAET CIIEAYIONINE OCHOBHBIE pa3-
nenbl coaepxkanus: «['eomerpuyeckue GUrypbl B UX CBOMCTBa,
«/I3MepeHne reoMeTpHYecKnX BEIIMYUH», a TakXke «JlekapToBbl
KOOPJIMHATHI Ha INIOCKOCTH», «BekTopb», «JIBM)KEHUSI ILIIOCKOCTHY
n «IIpeoOpa3zoBaHHUS TOIOOUS.

VY4eOHBIN TUIaH TIpegycMaTpUBacT U3yUeHUE I'eOMEeTpHUU Ha 0a3o-
BOM YpPOBHE, MCXOJsI W3 HE MeHee 68 ydeOHBIX JacoB B y4eOHOM
rojJly, BCero 3a Tpu rojaa o0ydenuss — He MeHee 204 yacos.

1 I'eomeTpust ennHa 1 BeyHa, oHa Onucraetr B boxkbem gyxe. Hama npu-
YaCTHOCTBb K HEH CIIy>KUT OJHHUM U3 OCHOBAHUU, IIO0 KOTOPBIM YEJIOBEK
noipkeHn 6biTh oOpaszom Boxxbum (http://www.astro-cabinet.ru/library/
Kepler/Tab_1.htm)
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COAEPXAHME YYEBHOI O KYPCA (MO rOAAM OBYYEHMA)
7 Knacc

HauganpHble TOHATHSA TeoMeTpun. Todka, npsiMasi, OTPE30K, JTy4.
Yroun. Bunsl yrinos. BepTukajabHble U CMEXKHBIC YIJIbl. bUuccekTpu-
ca yria. Jlomanasi, MHOroyroiabHuk. IlapannensHOCTs M NEpIEHIU-
KYJISIPHOCTB IIPSMBIX.

Cummerpuunble ¢Gurypsl. OCHOBHBIE CBOICTBa OCEBOW CHMMe-
Tpun. IIpuMepsl CHMMETPHUH B OKPYIKAIOIIEM MHpE.

OCHOBHBIE TIOCTPOCHHUS C IOMOIIBIO LHUPKYJIA W JINHEHKU.

TpeyronsauK. BrIicoTa, MenmaHa, OMCCEeKTpHCca, UX CBOMCTBA.
PaBHOOEnpEeHHBIN W PaBHOCTOPOHHHUU TPEYTOJHFHUKH. HepaBeHCTBO
TPpEyroabHHUKA.

CpoiicTBa U MIpU3HAKH PaBHOOEAPEHHOTO TpeyroabHUKa. [Ipu-
3HAKH PABEHCTBA TPEYTrOJIBHUKOB.

CpoiicTBa U NMPU3HAKHU HapajLUIedbHBIX OpsAMbBIX. CyMMa yrios
TpeyroiabHHUKa. BHeIIHHE yTriibl TPEyroJdbHUKA.

IIpsimoyronpHblii TpeyrojabHUK. CBOWCTBO MeIHaHbl MPSIMO-
YI'OJIBHOTO TPEYTOJIBHUKA, IPOBEAEHHON K runorenyse. Ilpusnaku
paBeHCTBA MPSIMOYTOJBHBIX TPEYrOJBHUKOB. IIpsIMOyronpHbIN Tpe-
YTOJBHHUK ¢ yriioMm B 30°.

HepaBencTBa B reoMeTpHUH: HEPABEHCTBO TPEYroJbHHUKA, HEpa-
BEHCTBO O JJIMHE JIOMAHOMW, TeopeMa O OOJIbIIEM yTJIe U OOJIbIIeH
CTOpPOHE TpeyrojabHHUKaA. IlepneHnuKkyasp u HaKJIOHHAs.

I'eomeTpuueckoe MecTo Touek. buccekTpuca yrina u cepe JUHHBIN
NEePHEeHANKYJIISAP K OTPE3Ky KaK Fr€OMETPHUYECKHUE MEeCTa TOYECK.

OKXpy>XHOCTB U KPYT, XOpJAa U JUaMeTp, UX cBolicTBa. Bzanmuoe
pacrosyio’)keHHe OKPY>KHOCTH | npsimoi. KacarenpHasa u cexymas K
OKpy>kHOCTH. OKpPY>KHOCTb, BIHUCaHHas B yroJj. Bnucannas u onu-
CaHHasi OKPY>XHOCTHU TPEyToOJIbHHUKA.

8 knacc

Yerripéxyrompuuku. [lapauienorpaMmM, ero npu3Haku U CBOM-
cTBa. YacTHbBIE clly4yau TapajuieaorpaMMoB (MIPpsSIMOYTOJIBHUK, POMO,
KBaJpaT), UX OpU3HAKU U cBoicTBa. Tparenus, paBHOOOKasT Tpa-
nerus, €€ CBOMCTBa U MpU3HAKU. [IpsIMOyTONIbHAS TparieIims.

Meton  yaBoeHus  MeduaHbl.  LleHTpanbHasi ~ CHUMMETpHS.

Teopema daneca u TeopemMa O NMPOIOPIHUOHAIILHBIX OTPE3KaX.
Cpennue JTMHUM TPEYrojdbHUKA U Tpaneuuu. LleHTp macc Tpeyroms-
HHUKA.

I[MTonobGue TpeyronbHUKOB, kodduruent nogoodus. [Ipusnaku mo-
1o6us TpeyroiabHUKOB. [IpuMenenne mogobust Ipu pemIeHUH TIpaK-
THUYCCKHUX 3aJad4.
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CsoiicTBa momiazie reomerpudecknx ¢puryp. P@opmyiibl JUis
IUIOIIaM TPEYTOJIBHUKA, IapajieiorpaMmma, poMmOa U Tparenuu.
OTHoIIeHUE TUToIaned Mogo0OHBIX QUTYDP.

Brraucnenne nnomazaeii TpeyroaibHUKOB U MHOTOYTOJIBHUKOB Ha
KJIeT4aToU Oymare.

Teopewma IMudaropa. Ilpumenenue Teopemsl [Iudaropa mpu pe-
IICHUH TIPaKTUYECKHUX 3aj1ad.

CuHyc, KOCHHYC, TAHT€HC OCTPOrO yIjla MPsIMOYTOJIBHOTO Tpey-
rogbHUKAa. OCHOBHOE TPUTOHOMETPHIECKOE TOXKIECTBO. TpUronome-
tpuueckue ¢pyuxuuu yriios B 30°, 45° u 60°.

BrnimcanHbie 1 EHTPaJILHBIC YTIJIBI, YTOJ MEXIY KacaTeIbHON 1
XOpAoH. YTIbI MEXAY XOpJIaMH U CEKyIIMMH. BrincanHublie u onu-
CaHHBbIE UYeTHIPEXYTOJIbHUKHU. B3amMHOe pacnoyioxKeHHe JABYX
okpyxHOcTel. Kacanme okpyxHocteit. O0mue kacaTenbHbIC K IBYM
OKPY>KHOCTSIM.

9 knacc

CuHyc, KOCHHYC, TaHTeHC yriioB oT 0 g0 180°. OcHOBHOE TpPHUTO-
HOMETPHYECKOE TOXKIeCTBO. DOPMYIIbI IPUBEICHHUS.

Pemenne tpeyrompHukoB. TeopeMa KOCHHYCOB M TeOpeMa CHHY -
coB. PellleHne mpakTHUECKUX 3a7ad C HMCIOJb30BAHHUEM TEOPEMBI
KOCHHYCOB U T€OPEMBI CHHYCOB.

IIpeoOpa3zoBanue mogodus. [logodue COOTBETCTBCHHBIX SJICMECH-
TOB.

Teopema 0 Ipou3BEeACHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEIE-
HUHU OTPE3KOB CEKYIIMX, TEOpeMa O KBaJpaTe KacaTeIbHOM.

BexTop, nnuHa (MOIYyIb) BEKTOpa, COHAIIPABJICHHBIE BEKTOPHI,
IIPOTHUBOTMOJIOKHO HAIpPaBJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTHh BEK-
TOPOB, PAaBEHCTBO BEKTOPOB, ONEPAIIMH HAJ BEeKTOpaMu. Pasioxe-
HHUE BEKTOpa IO JABYM HEKOJUIMHEapHBIM BekTopaM. KoopauHaTsl
BekTopa. CkansipHOe NPOU3BEACHHE BEKTOPOB, IPUMEHEHHE IS
HaXO0>XJICHUsSI JJIMH U yTJIOB.

JlekapTOBbl KOOPAMHATHI HA IIJIOCKOCTU. Y PaBHEHUsI IIPSIMON U
OKPY>XHOCTH B KOOpJWHATaX, MepecedeHne OKPY>KHOCTEH | Tpsi-
MBIX. MeTOJI KOOpJAWHAT U €T0 IIPUMEHEHHUE.

[TpaBribHBIE MHOTOYTOJIBHUKHU. JlTWHA OKpYy»XHOCTH. ['pamycHas
U paauaHHas Mepa yria, BbIUMCIEHHUE JUIMH AYT OKPY>XHOCTEH.
ITnomane Kpyra, ceKTopa, CerMeHTa.

JIBMOKEHHsI TUIOCKOCTH W BHYTPEHHHE CHMMETPUH (QUryp
(pnmeMmeHTapHbBle TpencTaBieHus). [lapamnensusiii nepenoc. IloBo-
por.
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NNAHUPYEMBIE MPEAMETHbIE PE3Y/IbTATbl OCBOEHUA NMPUMEPHOM
PABOYEN NMPOIrPAMMBI KYPCA (MO NMOAAM OBYYEHHMA)

OcBoenune yuebHOro Kypca «I['eomerpus» Ha ypoBHE OCHOBHOTO
obmrero ob6pa3zoBaHUS JOJHKHO OOECIIEUYMBATH TOCTIIKCHUE CIETYTO-
IIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

7 knacc

6 PacriozHaBaTh M3y4e€HHBIE T€OMETpPUUYECKHE (UTYPBI, ONIPEACIISITh
WX B3aMMHOE pacIlOIOKeHUE, M300pakaTh reoMeTpudeckne (pu-
TypBI; BBINOJIHATH YEPTEXKHU IO YCIOBHUIO 3amaud. M3mepaATs JIm-
HEWHBbIe U YIJIOBBIE BEeJIWYUHBI. PemnraTe 3a7auu Ha BBIUMCICHUE
JUIAH OTPE3KOB U BEIWYHUH YTJOB.

6 Jlenate rpyOyI0 OLIEHKY JMHEHHBIX M YTJIOBBIX BEJIWUYHMH IIpEaMe-
TOB B peEaJibHOM >KU3HHM, pa3MepoB NPUPOIHBIX O00OBEeKTOB. Pa3-
JIMYaTh pa3Mepbl ITUX OOBEKTOB IO IMOPSAKY BEIMYWHBEL.

6 CTpOUTH YEpPTEKU K F€OMETPUUYECKUM 3ajadaM.

6 ITonp30BaTbCs MPHU3HAKAMHM PABEHCTBA TPEYTOJIbHUKOB, HUCIONb-
30BaTh NMPU3HAKU M CBOWCTBAa PaBHOOEAPEHHBIX TPEYTOJHLHUKOB
IIpU peUICHUHN 3ajad.

6 IIpOBOOUTE JIOTMYECKUE PACCYXKICHUSL C UCIOJB30BAHUEM I'€OMeE-
TPUYECKHUX TEOPEM.

6 Ilomp3oBaTbCsi MpPU3HAKAMH PaBEHCTBA MPSIMOYTOJBHBIX TpEy-
TOJIBHUKOB, CBOMCTBOM Me€JHaHbI, MPOBEAEHHON K THIIOTEHY3€E
MPSAMOYTOJILHOTO TPEYTOJbHUKA, B PEIICHUN I'€OMETPUUECKUX 3a-
Jad.

6 OmpenesnsiTh MapajieIbHOCTh MPSIMBIX C MOMOIIBIO yTJIOB, KOTO-
pele obpasyeT ¢ HUMH cekymas. OmpenensiTe NapajuieIbHOCTh
MNPSAMBIX C HOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOU mpsi-
MOH 0 TOYEK APYroil IpsIMOU.

6 Pemratp 3aaun Ha KjeT4aToi Oymare.

6 IIpOoBOIUTH BBIYMCICHUS M HAXOJAUTH YHCIIOBBIE W OYyKBEHHBIC
3HAUYEHUS YIJIOB B I'€OMETPUUYECKUX 3ajladaX C HCIOJb30BaHUEM
CYMMBbI YIJIOB TPEYIrOJBbHHUKOB M MHOTOYIOJBHHKOB, CBOWCTB
YIJIOB, OOpa30BaHHBIX IIPU IIEPECEUEHHMH JIBYX MapaJuIeIbHbBIX
NpsIMBIX CeKylleil. Pemare nmpakTHYecKue 3aaud Ha HaxXOoXKIe-
HUE yIJIOB.

6 Bnaners moHATHEM r€OMETPUUECKOTO MeCTa TOYeK. YMETh ompe-
JIeNISITh OMCCEKTPUCY yIJla M CepEAMHHBIN MEePIEeHIUKYISIP K OT-
pe3Ky KaK reOMETPpUYECKHE MECTa TOUYEeK.

6 @OopMyIHpPOBATh OIMPEACICHUS OKPY>XHOCTH M Kpyra, XOpAbl U
JAuaMeTpa OKPY>XHOCTH, MOJIb30BAaThCsl HUX CBOMCTBaMU. YMETh
MIPUMEHSTh 3TH CBOWCTBA MPH pEIICHUM 3a7ad.

74 MpumepHas paboyas nporpamma



6 BnaneTp HOHSITUEM OMHCAHHON OKOJIO TPEYTrOJIbHUKA OKPYXKHO-
CTH, yMETh HaxoauTh ¢€ nentp. [lonp3oBarecs hakTaMu O TOM,
9TO0 OMCCEKTPHUCHI YIJIOB TPEYTrOJbHHUKA MEPECEKAIOTCSI B OIHOM
TOYKE, U O TOM, YTO CEpEAUHHBIEC NEePHNEHAUKYJIIAPBI K CTOPOHAM
TPEYTOJIBHUKA MEPECEKAIOTCSI B OJHOU TOYKE.

6 BrmageTp moHsITHEM KacaTeIbHON K OKPY>XHOCTH, MOJIL30BaTHCS
TEOpEeMOil 0 NMEePHEeHAUKYJIIPHOCTH KacaTeJIbHONW U paauyca, Ipo-
BEIEHHOTO K TOUKE KacaHMUsI.

6 Ilonp3oBaTbCsl MPOCTEHUIIMMHU TI€OMETPUYECKUMH HEpaBEHCTBa-
MU, TOHUMAaTh UX MPAKTUYECKHI CMBICI.

6 IIpOoBOIUTH OCHOBHBIE T€OMETPUUECKHE MOCTPOECHUSI C IMOMOIIBIO
LUPKYJIS U JIUHEUKU.

8 knacc

6 Pacmio3HaBaTh OCHOBHBIE BU/IBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEH-
THI, OJIB30BATHCSI UX CBOWCTBAMM IPH PEUICHUH I'€OMETpHYe-
CKHX 3a7ad.

6 [IpuMeHATh CBONWCTBA TOYKH MEPECEUCHUS] MEANAH TPEYTrOJIbHUKA
(ueHTpa Macc) B pelIieHUH 3ajiad.

6 BrnageTp moHsATHEM cpelHEW JUHHUU TPEYroJdbHHUKA W TpalleluH,
MIPUMEHSATh UX CBOMCTBA MpPHU PEUICHHH T'€OMETPHUUYESCKHUX 3ajad.
ITonb3oBaTecst Teopemoit daneca U TEOPEMOU O NPONOPLUHUOHATIb-
HBIX OTPE3KaX, IPUMEHSITh UX JUISI PEIICHUS IPaKTUYECKUX 3a/1ad.

6 IIpUMEHSTh IPU3HAKU ITO00MSI TPEYTOJILHUKOB B PEIICHUHU T'€O-
METPHUYECKHUX 3a7ad.

6 ITosp3oBatbest Teopemoit Iludaropa ans pemieHus: reoMeTpude-
CKUX U MpakTU4Yeckux 3anad. CTpoUTh MaTeMaTHUYECKYI0 MOJEIb
B IMPAKTHUYECKHUX 3ajladyax, CaMOCTOSTEIbHO NeJlaTh 4epTEX U Ha-
XOJUTh COOTBETCTBYIOIINE JJINHEL.

6 Bnanets moHATHSIMH CHUHYCa, KOCUHYCa M TaHT€HCa OCTPOTO yria
MPSMOYTOJILHOTO TPEeyroyJibHUKa. [1oab30BaThCA 3TUMHU TOHSITHUS -
MU JUISI peHICHUST TPAKTHYSCKUX 3aJad.

6 Beruncnsate (pa3iuyHBIMHE cIOCOOaMM) TJIOIIAAb TPEYTrOJIbHUKA U
TUIOIIAJM MHOTOYTOJIBHBIX (UTYp (MOJB3YsICh, I'/le HEOOXOJIMMO,
KanbKyJasITOpoM). [IpuMeHsITs NOJydeHHBIE YMEHUS B MpaKTHUe-
CKHX 3ajadvax.

6 BnameTs MOHATHAMH BOHMCAaHHOTO M IEHTPAIBLHOTO yTJa, UCIIOJb-
30BaTh TEOPEMBbI O BIIMCAHHBIX yIJIax, yriax Mexay Xopaamu (ce-
KyIIMMH) W yIrje MeXJy KacaTeJIbHON W XOpJOW HpHu pelieHuH
TeOMETPUYECKHUX 3a7ad.

6 BraneTrs MOHSITHEM ONHCAHHOIO YETHIPEXYTOJIbHUKA, TPUMEHATH
CBOMCTBA OMNHUCAHHOIO YETBIPEXYTOJIbHUKA IIPU PELICHUU 3a]ad.

MATEMATUKA. 5—9 knacchl 75



6 HpI/IMeHHTL MNOJIYYCHHBIC 3HAaHUA Ha MNPAKTHUKE — CTPOUTH MaATeC-
MaAaTUYCCKHUEC MOACIIHN JIA 3ada4d peanLHoﬁ KU3HU W TIPOBOJIUTH
COOTBETCTBYIOIIUE BBIYHUCICHUA C IPUMEHCHHUEM HO,[[O6I/IH n Tpu-
TOHOMETPUHN (HOJ'II)3yHCI), rac HCO6XOIII/IMO, KaJ'ILKyJ'ISITOpOM).

9 knacc

6 3HAaTh TPUTOHOMETPUUYECKHE (YHKIHU OCTPHIX YTIJIOB, HAXOJUTH
C MX TIOMOIIBIO PA3JIMYHBIE 3JIEMEHTHI MPSIMOYTOJBHOTO Tpey-
roJIbHUKa («pelIeHrne NPsSMOYTOJBHBIX TPEYTroJILHUKOB»). Haxo-
JUTH (C TIOMOIIBIO KAJIbKYJISITOpA) JUIMHBI U yIJbl JUIST HeTaOJIny-
HBIX 3HA4YEHUM.

6 ITonp3oBaTbcsa (popMyIaMH NPUBEACHUS M OCHOBHBIM TPHUTOHO-
METPUYECKUM TOXXJECTBOM JUJIsl HAXOXKJACHUSI COOTHOIIEHUN MexX-
Iy TPUTOHOMETPHUYECKUMH BEIIMUYMHAMH.

6 Mcnonp30BaTh TEOPEMBl CHHYCOB M KOCHHYCOB JJIsl HaXOXKJICHUSI
pa3INYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIIEeHHuE TPEyTroabHHU-
KOB»), IPUMEHSTh UX MPHU PEUICHUH I'€OMETPUYECKHUX 3ajad.

6 Bmagers moHsTHAMH THIpeoOpa3oBaHHUsS ITOJOOUS, COOTBETCTBEH-
HBIX 3JIEeMEHTOB NonoOHBIX ¢uryp. [lonp3oBaTbcs cBolicTBamu
MOoA00MSsI MPOU3BOJIBHBIX (UTYP, YMETh BBIUYHCISTH JAJIWHBI U Ha-
XOJUTH yIabl y nonoOHbIX puryp. [IpuMeHsTs cBolicTBa Mogo0us
B MPAaKTHYECKUX 3aJlayax. Y METh IIPUBOAUTH IMPUMEPHI ITOTOOHBIX
¢buryp B oKpyxarIiieM MHUpe.

6 Ilomp3oBaThCsl TeopeMaMU O MPOU3BEACHHUHU OTPE3KOB XOPJ, O
MMPOMU3BEICHUHN OTPE3KOB CEKYyIIMX, O KBaJpaTe KacaTeIbHOM.

6 ITosib30BaThCs BEKTOPAMH, IIOHUMAaTh UX I'€OMETPHUYSCKUN U (Pu-
3UYECKUN CMBICI, MPUMEHSATh UX B PEIICHHUU T'€OMETPUUYECKUX U
¢umsngeckux 3anad. [IpuMeHsITH cKaJsIpHOE IPOU3BE/ICHUE BEK-
TOPOB Il HAXOXJICHUS JAJIUH U yTJOB.

6 ITonp30BaThCA METOJOM KOOPAMHAT Ha INIOCKOCTH, IIPHUMEHSTH
€r0 B PEIICHUH I'€OMETPUYECKUX M MPaKTUUYECKUX 3a7ad.

6 BrnazmeTp NOHSATHSIMH HNPAaBUIBHOTO MHOTOYTOJIBHUKA, JITHHBI
OKPY>XHOCTH, JJIUHBI IYTH OKPY>XHOCTH M paJUaHHON MepHI yria,
YMETb BBIUUCIISITH TUIONIAIh KpyTra U ero yactei. I[IpnMenste no-
JIydeHHbIE YMEHUSI B MPAKTHUYECKUX 3a/Jadax.

6 Haxomute ocm (MM HEHTPHI) CHMMETPUH (GUTYDP, MPHUMEHSTH
JBWKCHUS TUIOCKOCTH B MPOCTEHIINX CiIydasX.

6 IIpMeHSATH TTOJTyYeHHBIC 3HAHUSA HaA IPAKTHKE — CTPOUTH MaTe-
MaTUYeCKHEe MOJENH JUIS 3aJad peajlbHONW >KM3HH M IIPOBOIUTH
COOTBETCTBYIOIINE BBIYMCIICHUS C IMPUMEHEHHUEM MOJ00us U TpH-
TOHOMETPHUYECKNX (PYHKIUH (IMOIB3YsICh, I'/Ie HEOOXOIUMO, KaJlh-
KYJIITOPOM).
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TEMATWUYECKOE MJIAHMPOBAHME YYEBHOTO KYPCA
(MO rOZIAM OBYYEHMS)

7 knacc (He MeHee 68 v)

HasBaHue
pa3gesia (TeMbl)
Kypca (4Hc/Io 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BH/bI
JAesATeJbHOCTH 06y4alomuxcs

IIpocTeiimue
reomMeTpuyecKue
urypsi

M UX CBOWCTBa.
HN3mepeHue
reoMeTpHYecKux
BeJIMYUH

(14 4)

IIpocreilimue reomeTpudecKkue 00b-
eKTBI: TOYKH, NpsIMBIC, JIydd WU
YTJ1bI, MHOTOYTOJILHUK, JIOMaHasl.
CMeXHbIE U BEPTUKAJIIBHBIC YTIIbL.
Pabora c mpocTeimmmMu 4epTekaMu.
W3mepenne JTMHEHHBIX U YTJIOBBIX
BEJINYHH, BBIUHCICHUE OTPE3KOB U
YTJIOB.

IMepumerp u momans GuUryp, co-
CTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB

PopMy/IMpOBaTh OCHOBHBIC MNOHATUS U Olperese-
HUSI.

PacnosHaBaTh n3y4eHHbIE TeOMETPpUIECKHUE QUTY-
pBI, onpejesiATh UX B3aNMHOE PACIOJIOKEHHE,
BBINOJIHATD YEPTEXK M0 YCIOBUIO 3a/1a4UH.
IIpoBOAMTE NpocTeiiline NOCTPOSHUSI ¢ IOMOIIBIO
LMPKYJISI U JIMHEHUKH.

N3MepsATh NMHEHHbIE W YIJIOBBIE BEJIMYMHBI T'€O-
METPHUYECKHX U IIPAKTHISCKUX OOBEKTOB.
OnpeaenaTh «Ha Ta3» pa3Mepbl pealbHBIX 00b-
€KTOB, IPOBOAMTD rpyOyIO OI[EHKY X Pa3MepOB.
PemlaTp 3a7auyn Ha BBIYMCIIEHUE JUIMH OTPE3KOB U
BEJIMYHUH YIJIOB.

PemaTek 3agaun Ha B3aMMHOE PACIIOJIOKEHHE T'eo-
METpHYECKHUX PUTYp.

IIpoBOAUTE KiIacCU(HUKANHNIO YIJIOB, BBIYUCIAATH
JUHCUHBIC U YIJIOBBI€ BEJINYHHBI, npoBOAUTDb HEC-
00XOUMBIE JI0Ka3aTeJIbHbIE PACCYHKICHHS.
3HAKOMUTBCS C UCTOPUEH pa3BUTHSI T€OMETPUHU




8.

ewwedJlodu genoged seHdawmd|)

IIpodoaiceHue

HasBaHue
pa3gesia (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJbI
AeATeJIbHOCTH Oﬁy'-lalOI.l.ll/lXCSl

TpeyrojbHUKU
(22 y)

ITonsiTHE O paBHBIX TPEYroOJBLHHUKAX
U TIEpBUYHBIE TIPEACTABICHUS O paB-
HBIX (KOHTPYSHTHBIX) purypax. Tpu
IIpU3HAKa paBEHCTBA TPEYTOJLHU-
KOB.

ITpu3Haky paBeHCTBA MPSIMOYTOIb-
HBIX TPEYTOJHHUKOB. CBOMCTBO Me-
JHAHBI MPSIMOYTOJIBHOTO TPEYTOJIb-
HHUKA.

PaBHOOenpeHHBIE W PaBHOCTOPOH-
HUE TpeyroiabHUKU. llpu3Haku wu
CBOWMCTBa PaBHOOEIPEHHOTO Tpey-
TOJIBHHKA.

I[IpotuB OGombmmeil CTOPOHBI Tpey-
TOJIbHUKA JIC)KUT OOJIBIITHUN yTOJI.
IIpocreiimmue HepaBeHCTBA B reoMe-
Tpun. HepaBeHCTBO TpeyroibHUKA.
HepaBeHCTBO JTOMaHOI.
[IpsiMOyronbHBINH TPEYTOJIbHUK C
yriaom B 30°.

IlepBBIe MOHATHS O MOKA3aTEIb-
CTBaxX B I'€OMETpPHU

PacnosHaBaTh napbl paBHBIX TPEYTrOJbHUKOB Ha
TOTOBBIX YepTexax (C yKazaHHEM IIPU3HAKOB).
BpIBOAUTE ciencTBHUST (PaBEHCTB COOTBETCTBYIO-
IIHMX 3JIEMEHTOB) U3 PABEHCTB TPEYrOJbHHUKOB.
®opMy/IMPOBATh OIPEICICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIBHOTO, MPSIMOYTOJILHOIO, PaBHOOEIPEH-
HOTO, PaBHOCTOPOHHEIO TPEyTr'OJIBHHUKOB; OWCCEK-
TPHUCHI, BBICOTBHI, MEIHWAaHBI TPEYrojbHUKA; Ccepe-
IUHHOTO TNEepIeHIUKYsIpa OTpe3Ka; Iepumerpa
TPEYTOJIbHHKA.

dopMy/IMpPOBATh CBOHCTBA M TNPU3HAKH paBHOOE-
JIPEHHOT'O TPEYTOJIbHHKA.

CTpOMTB uepTeKH, peliaTh 3a4a4M C IOMOIIBIO Ha-
XOXKJICHUSI PABHBIX TPCYTOJILHUKOB.

IIpMMeHATD IIPU3HAKH PAaBEHCTBA MPSIMOYTOJIBHBIX
TPEYTOJILHUKOB B 3aja4dax.

Hcnosib30BaTh 11u(poBbIe pecypchl AJIsS UCCAen0-
BaHUS CBOMCTB M3y4aeMbIX (UTYD.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHSI T€OMETPUU

INapansienbHbie
npsMblie, CymMMa
YIJIOB TpeyrojbHUKa
(14 4)

ITapannenbHble NpsiMble, UX CBOM-
ctBa, llateii moctynar EBkinna.
Hakpect nexaimue, COOTBETCTBEH-
HBIE U OJTHOCTOPOHHHE yTibI (0Opa-

PopmMy/IMpPOBATh NOHATHE MMAPATIICTBHBIX MPsI-
MBIX, HAXOAUTb MPAKTUYECKUE MPUMEPHI.
HM3y4aThk cBoiicTBa yrioB, 0Opa30BaHHBIX IPH IIe-
peceyeHn MapauleIbHBIX MPSIMBIX CEKYyIIeH.
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30BaHHBIE MPHU MEPECEUCHUH Mapa-
JICITIBHBIX NPSIMBIX CEKYIICH).
IIpu3Hak mapaaaelabHOCTH MPSIMBIX
4yepe3 paBEHCTBO PACCTOSIHUU OT TO-
4eK OJHOI IpsIMOU 10 BTOPOH mHpsi-
MOH.

CymMMa yriioB TpeyrojabHUKa U MHO-
rOyTroJIbHUKA.

BHemnue yrisl TpeyrojaibHUKaA

IIpoBOAMTL AOKa3aTeJbCTBA NapajUICIIbHOCTH
JABYX MNPsIMbIX € IIOMOULIBIO YIJIOB, 06pa3OBaHHI>IX
IIpU [EPECEUYCHUHU ITUX IPSIMBIX TPETbed HPAMOIL.
BBIYMC/IATH CyMMY YIJIOB TPEYT'OJIbHUKA U MHOI'O-
YT OJIbHUKA.

HaXOAHTb YUCJIIOBBIC U 6yKBeHHLI€ 3HA4YCHUs
YIJIOB B TECOMETPHUUCCKUX 3aaad4ax € UCITOJIb3OBaHU -
€M TEOPEM O CyMMeE YTJIOB TPEYTroJIbHUKA U MHOTIO-
YTrOJIbHHUKA.

3HAKOMUTBHCA C UCTOPUEN pa3BUTUS T€OMETPUH

OKpyKHOCTb

U KpYT.
l'eomeTpuyeckue
MOCTPOEHUs

(14 v)

OKpYy>XHOCTb, XOpAbl U TUaMETPhI,
ux coMcTBa. KacarenbHas K OKpyx-
HOCTH. OKPY’>KHOCTbH, BIIMCAHHAS B
yrou. I[lousitue o I'MT, npumenenue
B 3a7a4ax. buccekrpuca u cepeaus-
HBII NEepHEeHAUKYJSIp KaK Ieome-
TPHUUECKHE MECTa TOUECK.
OKpy>XHOCTb, OIIMCAaHHAasi OKOJIO
TpeyrojbHHuKa. BrimcanHast B Tpey-
TOJBHUK OKPY>KHOCTb.
IIpocreiimue 3ana4n Ha MOCTPOCHUE

dopmyMpoBaTh OoIpeJe/IeHUA: OKPYXKHOCTHU, XOp-
Ibl, AUaMeTpa M KacaTelIbHOW K okpyxHoctu. U3-
ydyaTh HX CBOICTBa, MPU3HAKH, CTPOMUTBL UEPTEKU.
HccaepgoBaTh, B TOM 4ncie MCNOJIb3ysA BUPPOBLIE
pecypcChbl: OKPY>KHOCTb, BIHMCAHHYIO B YroOJj; LEHTpP
OKpPY>KHOCTH, BIIMCAHHOM B YIroJI; paBEHCTBO OTpe3-
KOB KacaTeJIbHBIX.

Hcnoab3oBatbk MeToa I'MT miis nokasaTenbcTBa
TEOpEeM O MEePEeCeUSHNN OUCCEKTPUC YTIIOB TPEy-
TOJBHHUKA W CEPEeIMHHBIX MEePHEeHIUKYISIPOB K CTO-
poHam TpeyroabHuKa ¢ momouiso I'MT.
OBJiaieBaTh NOHATUSMM BITMCAHHON U OITMCAHHOM
OKPY)KHOCTEH TpeyrojabHUKa, HAXOAUThb IICHTPHI
3THUX OKPYKHOCTEH.

PemaTe ocHOBHEIC 3a4a4YM Ha MOCTPOEHHUeE: yIIa,
paBHOTO JAHHOMY; CEPEAMHHOTO NMEPHEHIUKYISIpa
JAHHOI'O OTpe3Ka; MpsIMOH, IpoXonsfllei uepes
MaHHYIO TOYKY W MEPICHIUKYISIPHON TaHHOM Ipsi-
MOIi; OMCCEKTPUCHI TaHHOTO yTJ1a; TPEYTrOJIbHUKOB
IO pa3JINMYHbIM DJICMCHTAaM.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHsI TEOMETPUHU
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ewwedJlodu genoged seHdawmd|)

IIpodoaiceHue

HasBaHue
pa3gesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coaepixKaHue

OCHOBHBIE BUJbI
AeATeJIbHOCTH Oﬁy'-lalOI.l.ll/IXCﬂ

IloBTOpEHME, 0606-
meHue

3HAHUM

(44)

TToBTOpeHne 1 0000ImIEHHE OCHOB-
HBIX IIOHSATUH M METOIOB Kypca
7 xmacca

PemlaTe 3aa4M Ha NOBTOPECHUE, UILIFOCTPUPYIO-
1€ CBSI3M MEX/y Pa3IMYHBIMHU YACTSIMH Kypca

8 knacc (He MeHee 68 u)

HasBanue
pa3gzesa (TeMbl)
Kypca (4Hc/Io 4acoB)

OcHOBHOE coaeprKaHue

OCHOBHBIE BU/bI
JAesATeJbHOCTH 06y4alomuxcs

YeTbIpEXyroJIbHUKHU
(12 yv)

ITapanmenorpamm, ero IpHU3HAKA U
cBolicTBa. HacTHbIe cilydau rnapai-
JIeIIOTPaMMOB (IpsIMOYTOJIFHUIK,
poMm0O, KkBaapaT), UX HOPU3HAKU U
cBoiicTBa. Tpamenms. PaBHoOOKast u
OPSIMOYTOIbHAs TPATICIIHH.

Y aBoenue menuansl. LleHTpanbHas
CUMMETPHsI

H306pakaTh U HAXOAMUTH Ha YepTekKax UETHIPEX-
YTOJIBHHUKH PA3HBIX BUIOB U UX DJIEMEHTHI.
dopmMyIMpOBaTh onpejesIeHUs: MapauieIorpaMmma,
MpsIMOYTOJIbHUKA, pomOa, KBajpaTa, TpamneruH,
paBHOOOKO Tpareuuu, NPSIMOYroJIbHONW Tpaneiuu.
JlokaspIBaTh ¥ MCIOJIL30BaTh NPHM pellieHUU 3aAad
MpU3HAKU U CBOMCTBA: Mapajuiesorpamma, MmpsiMo-
YrojbHHKa, poMmba, KBajJpaTa, Tpalelud, paBHO-
OOKOI Tpamenuu, NpsIMOYTOJIbHOW TpareiyH.
[IpyMeHATh METOJ, yABOCHUS MEIUAHBI TPEYTOJIb-
HUKa.

Hcnosb30BaTh 1M pOBBIE PECypPChI ST UCCIISI0-
BaHMsI CBOWCTB M3y4YaeMbIX GUrYD.

3HAaKOMHUTBCS C UCTOPUEH Pa3BUTHUS T€OMETPUU
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Teopema daneca
U TeopeMa O Hpo-
MOPIUOHATBHBIX
oTpe3Kax, NoJ06-
Hble TPeyroJbHUKHU
(15 4)

Teopema daiieca u Teopema O Mpo-
IMOPLUUOHAIBHBIX OTPE3KaX.
Cpennsiss JIUHHST TpPEyTroJbHHUKA.
Tpanenus, e€ cpenHsist IUHUS.
ITponnoproHanbHbIEe OTPE3KH, IIO-
CTpPOEHHE YEeTBEPTOro MPOMOPLHO-
HaJIbHOI'O OTpe3Ka.

CBoiicTBa LIeHTpa Macc B TPEYroJjb-
HHUKE.

I[TonoGHBIE  TpeyroJbHHKH. Tpu
MpU3HAKa MOXO00HST TPEyrOJIbHUKOB.
IIpakTueckoe mpuMeHeHue

IIpoBOAUTH NOCTPOEHUA C MOMOIIBIO LIUPKYJS U
JIMHEWKHN C HUCHOJIb30BaHUE TeopeMbl dajieca U Te-
OpeMBI O MPOMOPIMOHAIBHBIX OTPE3KaX, CTPOUTH
9eTBEPTHIA MPOIMOPIIMOHAIIBHBIA OTPE30K.
IIpoBOoAUTH AOKa3aTe/JbCTBO TOTO, YTO MEIHAHBI
TpEyTroJabHUKA NEPECEKAIOTCS B OJTHOU TOUKE, U HA-
XOJAMTb CBsI3b C IIEHTPOM MacC, HAaXOAMUTb OTHOIIIE-
HHUE, B KOTOPOM MEJIHaHBI IEJATCSI TOUYKOU UX Tepe-
CEUCHUSI.

HaxoauTh monoOHBIE TPEYTrOJIBHUKH Ha TOTOBBIX
gepTexax ¢ YKa3aHHEM COOTBETCTBYIONIUX MPU3HA-
KOB TTOJ00UsI.

PemiaTh 3aa4M Ha MOJ00HBIC TPEYTOJBHUKHU C TO-
MOIIBIO CAMOCTOSITEJILHOTO TOCTPOCHUSI YepTEKEeH
U HaXOXXIACHUS MOJOOHBIX TPEYTOJbBHUKOB.
I[IpoBoAUTE AOKa3aTeJbCTBA C HCIIOJb30BAaHUEM
IIPU3HAKOB MOJI00MS.

Jloka3sbIiBaTh TPH MMPU3HAKA ITOJOOHS TPECYTOIbHH-
KOB.

IIpUMEeHAThb TMOJIyYCHHbIC 3HAHUS MPU PEIICHUU
TEOMETPUYCCKHUX M MPAKTUUYCCKHUX 3ajad.
3HAKOMMUTBHCA C UCTOPUEN pa3BUTHS T€OMETPUH

Mnomaae.
HaxoxxaeHue
miomaaen
TPeyroJibHUKOB

U MHOT'OYT'OJIBHBIX
Juryp. [lnomagu
NoA0GHBIX uUryp
(14 4)

[lonsitne 00 oOmEe# Teopuu mIO-
LIaJIH.

DopMybI AJTs1 TUIOIAANA TPEYTOIb-
HHKa, Napaiesorpamma. OTHoLIe-
HUE IUIOLIaJeii TPEYTrOJIbHHUKOB C
OOIIIMM OCHOBaHHWEM HWJIN OOIIeH
BBICOTOM.

OB/1aseBaTh NepBUYHBIMU NpeACTaBJIEHUSIMHU 00
o6uieit Teopun 1wiomanu (Meps), GOPMyIMPOBaTh
CBOHCTBA IUIONIA/NM, BBIACHITH  HMX  HarJsIHBIA
CMBICIL.

BbIBOAMTB (OpMyJIbl IUIOMIAIM IMapajijieiorpaMma,
TPEeyroJibHUKA, Tpaneuuu U3 (GopmMysbl MIIOIAIN
OpsIMOYTOJILHUKA (KBaJIpara).
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HasBaHue
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AeATeJIbHOCTH Oﬁy'-lalOI.l.ll/lXCSl

Breraucnenue I1mromanci CHIOMKHBIX
¢uryp depe3 pazOucHUE HA YacCTH H
JOCTPOCHUE.

ITomanm duryp Ha KieT4aToi Oy-
Mmare.

ITmomanu monoOHBIX ¢uryp. BeI-
YHUCJIEHUEC IUIOMIaJeH. 3agauu ¢
MPaKTUYCCKUM CcoJiepKaHueMm. Pe-
MICHWE 3a7a4 C IIOMOIIBI METOAa
BCIIOMOI'aTCIbHOM IIOIIAIN

BBIBOAUTH (pOPMYIIBI IUTOMIATN BEITYKIOTO YeTHIPEX -
YTOJBbHHUKA Yepe3 AUaroHaau U yroji MeXIy HUMH.
HaxoauTh mronann GuUryp, n300pa>k€HHBIX Ha
KJIeT4aTod Oymare, MCIOJIb30BaTh pa30OHeHHE Ha
YacTH U JTOCTPOCHUE.

Pa36éupaTh nmpuMepbl HCIIOIb30BaHUS BCIOMOTIa-
TEIBHON IUIOMANM IJIs PEIICHUS T'€OMETPHUIECKHUX
3a1ad4.

HaxoauTh miomanu mogo0HbIX QUTYDP.
BBIYMCAATH IUIOMAAN PA3TUIHBIX MHOTOYTOJIBHBIX
$uryp.

PemaTsh 3aAa4M Ha IUIOMIATb C IPAKTHYESCKUM CO-
JIepyKaHueM

Teopema IIndaropa
M HavaJia
TPUTOHOMETPUH
(10 4)

Teopema IMudaropa, e€ mokazareib-
cTBO U npumeHeHne. OOpaTHas Teo-
pema IMudaropa.

OmnpeneneHue TPUrOHOMETPUUYECKUX
(yHKIHIT OCTPOro yriia, TPUTOHOME-
TPUYECKUE COOTHOIIEHUS B MPSIMO-
YrOJIBHOM TpeyToJibHUKe. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIASCTBO.
CoOOTHOIIEHHUsI MEX/ly CTOPOHAMH B
NpAMOYTOJIBHBIX TPEYTOJIbHUKAX C
yriaamu B 45° u 45°; 30° u 60°

Joxka3sbiBaTh Teopemy l[ludaropa, Mcno1b30BaTh
eé B TIPAKTHYCCKUX BBIYUCIICHUAX.
PopMy/IMPOBATh OIpENEICHUs] TPUTOHOMETpUYe-
CKHMX (pyHKIHI OCTpOro yria, HpOBepsTb UX KO-
PEKTHOCTD.

BbIBOAI/ITb TPUTOHOMETPHUYICCKUE COOTHOILICHUS B
MIPsIMOYT'OJIBHOM TPEYIOJIbHUKE.

HCCJ’IEAOBaTb COOTHOLICHUA MEXAY CTOpOHaAMHU B
IIPAMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriiaMu B 45° u
45°; 30° n 60°.

Hcnonb3oBaTh (HOpMyIIbl IPUBEACHHUS U OCHOBHOE
TPUTOHOMETPUICCKOEC TOXKACCTBO IJIsI HAXOXKIACHUSA
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COOTHOILICHUI MEXIy TPUTOHOMETPHUUECKUMU (PYHK-
OUAMU Ppa3JINMYHBbIX OCTPBIX YTIJIOB.

IIpyMeHATHb NOJy4YEeHHBbIC 3HAHUS U YMEHHUS IPU
peUHICHUU IMMPAKTUYCCKUX 3aaa4.

3HAKOMUTBHCA C UCTOPUEN Pa3BUTUI I'€OMETPUN

Yribel B OKpy>KHO-
cTU. BnucanHbie

M ONMCAHHbIE
4YeTbIpeXyroJbHUKH.
KacaTreibHbIE

K OKPY>KHOCTH.
KacaHue okpy>KHO-
crei

(13 9)

BrnucanHble U LIEHTpallbHBIC YIJIBL,
Yroj MeXJAy KacaTeJbHOU U XOpIoi.
YTIiael MeXAy XOpAaMH U CEKyIIH-
MH.

BrnincanHuble 1 onMcaHHbIE YEThIPEX-
YIOJIBHUKH, UX IPHU3HAKU U CBOM-
crBa. Ilpumenenue »>TUX CBOWCTB
IpU PElICHUN I'€eOMETPUYECKHUX 3a-
aad.

B3aumHoe  pacnosiioxeHue — ABYX
okpyxHocTel. Kacanue okpy>KHO-
creit

®opMy/IMPOBATh OCHOBHBIC OINPEICIICHUS, CBSI3aH-
HbIE C yIJIaMH B Kpyre (BIMCAHHBIH yros, LEH-
TPaJIbHBINA YTOJI).

HaxoAuTh BIIHICaHHBIE YIJIBI, ONTUPAIOIIHUECS Ha OJ1-
HY IyT'y, BBIYMCJIATb yIJIbI C IOMOIIBIO TEOPEMBI O
BIIMCAaHHBIX YTJIaX, TEOPEMbI O BIIMCAaHHOM 4YEThI-
PEXYTOJIBHUKE, TEOPEMBI O LICHTPAIILHOM YTJIC.
HccnemoBaTthb, B TOM YHCIIE C TTOMOIIBIO IHGPOBBIX
pecypcoB, BIIMCAaHHBIC W OIHMCAHHBIC YETHIPEX-
YIOJIbHHKH, BBIBOAMTb X CBOWCTBA M NPHU3HAKH.
Hcnosib30BaTh 3TU CBOMCTBA U MPU3HAKU MIPU pe-
IICHUH 3a/1a4

IloBTOpEHME, 0606-
ImeHue

3HaAHUH

(44)

IToBTOpEeHHE OCHOBHBIX TMOHSITHI U
METOJOB KypcoB 7 u 8 KJIaccos,
o0o0meHne 3HaHUM

PemiaTh 3aa4M Ha [MOBTOPEHHE, MILTIOCTPUPYIO-
[IHE CBSI3U MEXK/Iy Pa3IMYHBIMHU YaCTSIMH Kypca
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Tpuronomerpus.
TeopeMsl KocuHy-
COB M CHHYCOB.
PelieHyne TpeyroJb-
HUKOB

(16 4)

OmnpeneneHue TPUTOHOMETPUUECKUX
¢ynkuit yrimos or 0° mo 180°.
KocHHYyC ¥ CHHYC NIPSIMOTO U TYIIOTO
yrina. Teopema xocuuycoB. (O600-
méHHAas1) TeopeMa CUHYCOB (C paau-
YCOM OITMCaHHOW OKpy»kHOcTH). Ha-
XOXKJICHUE JUTUH CTOPOH U BEJINYHH
YIJI0B TPEYTOJIBHHUKOB.

dopmyria IIIOLMIAN TPEYTrOJIbHUKA
yepe3 BE CTOPOHBI U YroJil MEXKIY
HuMmu. Popmyiia MIIOMIATH YEThI-
PEXYTONbHHUKA Yepe3 ero JUaroHaIu
M yroJI MeX/1y HHUMH.
IIpakTH4yeckoe MPUMEHEHHE JIOKa-
3aHHBIX TEOpPEM

dopmMyMpoOBaTh Oomnpeje/ieHUs] TPUTOHOMETpHUe-
CcKUX (PYHKIMU TYHOBIX U IPSMBIX yTIJIOB.
BBIBOJUTH TeOpeMy KOCHUHYCOB U TEOPEMY CHHYCOB
(c pagnycoM ONMHUCAaHHOW OKPY>KHOCTH).

PemraThb TpeyroiabHUKH.

PemiaTh npakTuueckue 3a4adu, CBOISIINECS K Ha-
XOXKACHHUIO PA3IUYHBIX DJIEMEHTOB TPEYTOJIbHUKA

IIpeoGpasoBaHue
noao6us. Merpuue-
CKHE COOTHOIIEHUS
B OKPY>KHOCTH

(10 4)

ITonsitne o mpeoGpa3zoBaHUU IO0-
Oust.

COOTBETCTBEHHBIE AJIEMEHTHI 110100~
HBIX (puUryp.

Teopema 0 MPOU3BEACHUH OTPE3KOB
XOpJ, TeopemMa O MPOU3BEIACHUU OT-
PE3KOB CEeKyIMX, TeopemMa O KBa-
apare kacarenbHou. [Ipumenenue B
penIeHny reoMeTpUIeCcKNX 3a/1ad

OcBauBaTh MOHSTHE IIPeOOPaA30BAHUS ITOJOOUSI.
HccnenoBaTh OTHOIICHUE JIMHEHWHBIX DJIEMEHTOB
¢uryp npu npeodpazoBanuu nonodus. Haxoanute
MpUMEPHI MOA00UsI B OKpYIKarOIeH IeHCTBUTEIb-
HOCTH.

BBIBOAUTb METPUYCCKHE COOTHOIICHUS MEXK/y OT-
pPEe3KaMHu XOpJd, CEKYILINUX U KaCcaTCJIbHBIX C UCIIOJIb-
30BaHUEM BIITMCAaHHBIX YIJIOB M IOJIOOHBIX Tpey-
TOJIBHUKOB.
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PemaTh reoMeTpuyecKHe 3a1a4u U 3aJadM U3 pe-
aJIbHOM YKM3HM C MCIIOJIB30BaHUEM IT0JIOOHBIX Tpe-
YTOJIBHHUKOB

BekTophl
(12 4)

OmpeneneHne BEKTOPOB, CIOXKEHUE
U Pa3HOCTh BEKTOPOB, YMHOXKEHUE
BEKTOpa Ha YHCIIO.

Ddusndyeckui U TIeOMETPUYECKUIl
CMBICJI BEKTOPOB.

Pasznoxxenne BekTopa mo ABYyM He-
KOJUIMHeapHbIM BekTopaM. Koopau-
HaTbl BEKTOpa.

CkamsipHOe TPOU3BEACHHE BEKTO-
pOB, €r0 IPUMEHEHUE TSI HaXO0XK/e-
HUS JJIUH U YIJIOB.

Pemenne 3aay ¢ MoMoIbIO BEKTO-
poB.

IIpruMeHeHne BEKTOPOB Ul pelle-
HUS 3a71a¥ KHHEMAaTHUKH U MEXaHH-
KM

Hcnosib30BaTh BEKTOPHI KaK HaIlpaBIICHHBIE OTpPE3-
KU, MCCJIe0BAaTh I'€OMETPUIECKHAN (IIepeMeleHue)
u (puznyecKkuii (Crita) CMBICIBI BEKTOPOB.

3HaTh onpeAe/JeHUs CyMMBI U Pa3HOCTH BEKTOPOB,
YMHOKEHHS BEKTOpa Ha YHUCIIO0, UCCAeL0BaTh Ieo-
METPHUYECKUN U (PU3HUYECKUI CMBICIBI THUX OIlepa-
LU,

PemaTe reomerprudeckue 3a1a4y ¢ UCIOJIb30BaHU-
€M BEKTOPOB.

Pack/iagbpIBaTh BEKTOP IO ABYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnos1p30BaTh CKaIsIpHOE MPOU3BEICHUE BEKTO-
POB, BBIBOAMUTB €r0 OCHOBHBIE CBOMCTBA.
BBIYHMC/IATE CyMMY, Pa3HOCTb U CKaIAPHOE MPOU3-
BeJleHHE BEKTOPOB B KOOPIMHATAX.

IIpUMeHATHb CKaIsIpHOE NPOU3BEACHUE JJIsI HAXO0XK-
JICHUsI JJIUH U YTJI0B

JlekapToBbI KOOpAM-
HaTbl Ha NJIOCKOCTH
(9 4)

JlekapTOBBI KOOPAMHATHI TOUYEK Ha
IIJIOCKOCTH.

VYpaBHEeHHE NPAMOM. YTIIOBOH KOdd-
¢uLMeHT, TaHreHC yrja HaKJIOHa,
napasuJieyibHble U IePIEeHIUKYJIISp-
HbI€ IIPsIMBbIE.

YpaBHeHUe OKkpyxkHOCTU. Haxoxnae-
HHE KOOPAUHAT TOYEK IIepeCceUeHUsI
OKPY>XHOCTH U TIPSIMOM.

OcBavBaTh NOHATHE MPSIMOYTOJIHHON CHCTEMBI KO-
OpAWHAT, JEKAPTOBBIX KOOPAMHAT TOUYKH.
BbIBOAMTB ypaBHEHHE NIPSIMOUN U OKpPY>KHOCTHU. BbI-
AeJIATH MOJHBINA KBaaApaT ST HAaXOXKACHHS LIEHTpa
U paguyca OKPY>KHOCTH MO €€ ypaBHEHHIO.
PemaTsk 3aa4M Ha HaXOXXASHUE TOUYCK Iepecede-
HUS OPSMBIX U OKPYXHOCTEH C MOMOIIBI0 METOJa
KOOpPJUHAT.




98

ewwedJlodu genoged seHdawmd|)

IIpodoaiceHue

HasBaHue
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Meton koopAauUHAT HNpPU PELICHUU
reoMeTpUYECKUX 3a]ad.
Hcnons3oBanne MeTosa KOOPAUHAT
B IIPAKTHYSCKUX 3ajadax

Hcnosib30BaTh CBOWCTBa YrioBOro koddduimeHta
OpsIMOM TIpM PEUIEHUM 3ajad, Ui ONpeleJICHUs
PacCIiOJIOKECHU S HpﬂMOﬁ.

[IpuMeHATH KOOPAUHATHI IIPU PELICHUH I'€OMETpPH-
YECKUX U INPAKTHYCCKHUX 3aJav, HJId IMOCTPOCHUSA
MaTeMaTUYECKHUX MOJIeJIeN pealbHbIX 3a1a4 («me-
TOJT KOOPJIMHAT).

ITos1b30BaATHCA 1711 NOCTPOECHUSI U UCCIIEIOBAaHUN
nuGPOBBIMU PECYPCAMH.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHUSI T€OMETPHUU

I[IpaBU/IbHBIE
MHOTOYT0JIbHUKH.
JI/IMHA OKPY>KHOCTH
Y IUVIOIAaAb Kpyra.
BelyuciieHue IJ10-
mageun

(84)

ITpaBunbHbIC MHOT'OYT'OJIBHUKH,
BBIYHUCJIICHUE UX DJIEMEHTOB. YHucCIo
T W JJIMHA OKPY>XHOCTH. JlynmHa ny-
T OKpy>XHOCTH. PammaHHast mepa
yrmia.

[Inomanes kpyra u €ro 3J1€MEHTOB
(cexTopa u cermMeHTa). Berunucnenue
mwromanei GuUryp, BKIIOYAOLIAX
2JIEMEHTHI KpyTa

PopMy/IMPOBATh ONpPEACICHUE NPAaBUIBHBIX MHO-
TOYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.
I[To1b30BaTHLCA MOHATHEM JJIMHBI OKPYXXHOCTH,
BBEJIEHHBIM C TTOMOIIBIO MTPABHUIIBHBIX MHOTOYTOJIb-
HHUKOB, OIIpeJeJsIsATh YUCJIO T, JJIUHY AyTd U pagu-
aHHYIO Mepy yrJa.

IIpoBOAMTE NEepexon oT pallaHHOI Mephl yria K
rpaIyCcHON B Ha0OOpOT.

OnpeaenaThb momags Kpyra.

BeiBoauTh GOpMy bl (B IpajgyCHOW M paauaHHON
Mepe) I JUTMH AyT, IUIOIaZieil CeKTOpPOB U Ccer-
MEHTOB.

BpIYMCAATE wiomanyu (Gpuryp, BKIFOYAIOMINX dJIe-
MEHTBI OKPY>KHOCTHU (KpyTa).

HaxoauThb 1uionaay B 3ajladyax peajbHOW KU3HU
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JIBH2KEeHM S NIJI0CKO- ITonaTHE O ABHMXKECHUU IJIOCKOCTH. Pa36upaTh npuMepsbl, WITIOCTPUPYIOIINE TOHSTHUS

CTH IlapasienbHBIN NEPEHOC, TIOBOPOT U JBHXKEHUSI, IEHTPOB U OCEl CUMMETPUH.
(6 4) cummMmeTpusi. OCH U IEHTPBI CUMMe- dopmMy/IMPOBATH ONpEACICHUS NapajjIeIbHOTO Ie-
TpHH. peHOoCca, IOBOPOTA U OCEBOI cUMMeTpuu. BBIBOAUTH
ITpocreiilue NpUMEHEHUS B pellle- HUX CBOMCTBA, HAXOAHUTH HCIOABUYKHBIC TOUKHU.
HUU 3a7a4 HaxoauTh LEHTPBL U OCH CUMMETPUN IIpOoCcTEeHIINX
duryp.

[IpyuMeHATHL napasiebHbIM IIEPEHOC U CUMME-
TPHUIO MPHU PEIICHUH T€OMETPUYECKHMX 3ajad (pas-
OHupaTh IpPUMEpBHI).

Hcnosib30BaTh 1J1s1 NOCTPOSHUSI U UCCIIEIOBAHUMN
mu(ppOBBIC PECYPCHI

IloBTOpEeHUe, 0606- IloBTOpEeHHE OCHOBHBIX MOHSATUH U OnepupoBaTh NOHATUAMMU: urypa, Todka, Mps-
LeHue, CHUCTeMaTH- METOJIOB KypcoB 7—9 kiraccoB, 0600- Masi, yroji, MHOTOYTOJIbHHUK, PaBHOOCAPESHHBINA U
3anus 3HaAHUM? LIICHUE U CUCTEMaTU3alUsl 3HAHUM. PaBHOCTOPOHHHUI TPEYyroJIbHUKHU, HNPSIMOYTOJIbHBIN
(7 4) IIpocreiimue reomeTpudyeckue Gu- TPEYTOJIbHUK, MeIHuaHa, OMCCEKTpHUCa W BBICOTA
Typsl U UX cBoicTBa. M3mepenne TpEyrojbHUKA, IapajuieJorpaMM, pomO, MpsMo-
TeOMETPHUUYCCKUX BEJINYHH. YTOJIBHUK, KBaJIpaT, TPAIelus; OKPY>KHOCTb, Kaca-
TpeyromsHHUKH. TeJIbHAsl; PABEHCTBO U noj1o6ue GUryp, Tpeyroyib-
ITapanrenbpHbIe U NEPISHIUKYJIISIP- HUKOB; MMapaJuIeIbHOCTh M IEPIICHIUKYJIISIPHOCTH
HBIE MPsSIMBbIC. OPSIMBIX, YTOJI MEXIY IPSIMBIMHA, CHMMETPHS OT-
OKpy>KHOCTh U KpyT. ['eomeTpuye- HOCHUTEJIBHO TOYKH W MPSIMOW; JJINHA, PACCTOSTHUE,
CKHE NOCTPOCHHUS. YTJIBI B OKPYK- BEJIMYMHA YIJIa, TUIOMA/Ib, IIEPUMETDP.
HOCTH. BrimcaHHbBIE M OIMCaHHBIC Hcnosib30oBaTh GOPMYJIbI: epUMeTpa U IUIOMIATH
OKPY>KHOCTH MHOTOYTOJIBHUKOB. MHOT'OYT'OJIbHUKOB, JUTMHBI OKPY>XHOCTH M IUIOIIA-

2 3neck IIPEICTAaBJICHBI JIEMEHTHI COJEPKaHUs Kypca, n3ydaBuiuecs B 5—=8 KJiac-
cax U TpeOyIolre NOBTOPeH s, 00001IeHrsT U cucTemaTu3anun. OOpamarbes K
3TOMY MaTepHally MOXHO B BHUJE aKIICHTa Ha 3aBEPIIAIONIEM JdTalle U3ydeHHUS
Kypca 9 kjacca WIH paclpenessiTh 0 COOTBETCTBYIOIIUM TE€MaTUUYECKUM pa3-
AejiaM, U3ydaeMbIM B TeUYeHHE yd4eOHOro rona.
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IIpsimast 1 OKPY>XHOCTB.
YeThIpéXyrojJpHUKN. BrincanHusle u
ONMHUCAHHBIE YETHIPEXYTOJIHLHUKH.
Teopema IIudaropa m Hawama TpH-
roHomeTpun. Pemenue obumx tpe-
YTOJIBHUKOB.

IIpaBUIbHBIE MHOTOYTOJIBHUKH.
IIpeoOpa3oBanus miockocTu. JIBu-
xeHus. I[lomodue. CummeTpusi.
IInomans. Beraucnenue niomanei.
IMnomanu mogoOHBIX GUTYP.
JlexapTOBBI KOOPAWHATHI HA TLIO-
CKOCTH.

BekTtopsl Ha miockocTH

¥ Kpyra, o0bpéMa MpsIMOYTOJILHOTO ITapajiIesIeIIH -
nesa.

OnepupoBaTh NOHATUSAMM: NIPSIMOYTOJIbHASI CUCTE-
Ma KOOpAWHAT, BEKTOpP;, UCIIOJIb30BATb 3THU IMOHs-
TUA [JId OPEACTABICHUA HAaHHBIX W PCIICHUA 3a-
a4, B TOM YHCJIE U3 APYTHX YUYEOHBIX MPEIMETOB.
Pemathb 3a4a4YM Ha ITOBTOPCHUEC OCHOBHBIX IMOHS-
TUM, WIIIOCTPALMIO CBsA3€H MEXAy pa3IudHbIMU
4acTsIMH Kypca. BbIGMpPATh METOJ, ISl PEIIeHUsI
3a71a4H.

PewmiaTh 3aa4M 13 NOBCEIHECBHOMN JKU3HHU

IIpu pa3zpaboTke padoueil nmporpaMMbl B TEMAaTHYECKOM IIJIAHUPOBAHHUHU JIOJKHBI OBITh YUYTEHBI BO3MOX -
HOCTH HMCHOJb30BAaHMS 3JEKTPOHHBIX (IM(POBBIX) 0Opa30oBaTEeIbHBIX PECYPCOB, SIBISIONINXCS YI€eOHO-METO-
JIMYECKUMHU MaTepualiaMu (MyJIbTHUMEIUWHBIE IPOrpaMMbl, 3JIEKTPOHHBIE YYEOHMKH M 3aJauyHUKH, DJICK-
TPOHHBIE OHMOINOTEKH, BUPTyaJIbHBIE J1aOOpPaTOPUU, UTPOBBIE MPOrPaMMBI, KOJUICKIIMH HU(PPOBBIX 00pa3zo-
BaTEJIBHBIX PECYpPCOB), MCHOJIB3YEMBIMHU JUJIsl OOyYE€HMS] U BOCHHUTAHUS Pa3jIWYHBIX T'PYNII MOJb30BaTeleH,
IIPEJICTABIIEHHBIMU B 3JICKTPOHHOM (IM(PPOBOM) BHUJIE U PETN3YIOIMINMH TUIaKTHYecKue Bo3moxkHoct KT,
coziepKaHuEe KOTOPBIX COOTBETCTBYET 3aKOHOJATEILCTBY 00 0Opa3oBaHHU.



NMPUMEPHAA PABOYAA NMPOrPAMMA
YYEBHOIO KYPCA «BEPOATHOCTb U CTATUCTUKA».7-9
K/TACCbI

LE/IN U3YHEHUA YHEBHOIO KYPCA

B coBpemenHom nmudpoBOM MUpE BEPOSITHOCTh U CTATUCTUKA IIPH-
oOpeTatoT BCE OOJIBIIYIO 3HAYUMOCTD, KaK C TOYKU 3PEHUS MPAKTH-
YEeCKHX MPUIIOKEHUH, TaK U UX POJIM B 00pa30BaHUN, HEOOXOAUMOM
Ka)XJIOMy YeJIoBeKy. Bo3pacrtaeT uncio npodeccuii, mpu oBIaICHUN
KOTOPBIMH TpebOyercss Xxopouiasi 0a3oBasi IOATOTOBKa B oOsacTu
BEpPOSITHOCTH M CTATUCTHKH, Takas IMOATrOTOBKAa Ba)KHA IJIs IIPO-
JOJDKEHUsT 00pa3oBaHMs M JUISl YCICIIHOW mpodeccnoHaIbHON
Kapbephl.

Kakaplii 4eJIOBeK IMOCTOSIHHO IPUHUMAET pPEIISHUsI Ha OCHOBE
MMEIOIINXCSl Y HEro JaHHBIX. A JUIsi 0OOCHOBAHHOT'O MPUHSTHS pe-
IICHHUSI B YCJIOBUSX HEIOCTAaTKa MIJIHM H30BITKAa MH(pOpMAIUM HEO0O-
XOJAUMO B TOM 4YHCJE XOpomo chOPMHUPOBAHHOE BEPOSTHOCTHOE H
CTATUCTUYECKOE MBIIIJICHHE.

MMeHHO mO3TOMY OCTPO BCTaa HEOOXOANMOCTH C(hOPMHUPOBATH Y
oOy4arommuxcsi (yHKIHNOHAJIBHYIO T'PAMOTHOCTH, BKJIIOYAIONIIYIO B
ce0sl B Ka4eCTBE HEOThEMJIEMON COCTaBJISIONICH yMEHUE BOCIIPUHH -
MaTh M KPUTHYECKU aHAJIU3UPOBATh WHGOOPMALMIO, IPEICTABIICH-
HYI0O B Pa3MYHBIX (opmMax, NMOHMMATh BEPOSITHOCTHBIM XapakTep
MHOTHX pPEaIbHBIX IPOIECCOB U 3aBUCUMOCTEH, MPOU3BOJAUTH IPO-
cTeiiire BEpOSITHOCTHBIE pacu€Thl. 3HAKOMCTBO C OCHOBHBIMH
MpUHIAIIAMH cOopa, aHaIM3a U MPEJACTABICHUS TaHHBIX U3 pa3iind-
HBIX cep )KU3HH 00I[eCTBa U rOCyIapCcTBa MPUOOIIaeT 00yYaronX-
csl K OOIECTBEHHBIM HHTEpecaM. VI3ydueHne oCHOB KOMOMHATOPUKH
pa3BUBaeT HABBIKM OpraHH3allMM Iepedopa M Tojacuéra 4yuciaa Ba-
PHAHTOB, B TOM YHCJIe, B NPUKJIAJIHBIX 3aJadaxXx. 3HAKOMCTBO C OC-
HOBaMH TeopuH rpadoB co3naéT MareMaTHYeCKUil (yHJIaMEeHT JJis
popMupoBaHUs KOMIleTeHIIHI B obOnactu mHPOpMaTHKU U IUPPO-
BBIX TeXHOJOTHH. [ToMHMO 3TOro, mpn M3y4eHUH CTAaTHUCTHUKH U BE-
pOSITHOCTH 0O0OTaIalTCsl TMPEJACTABICHUS y4YalUuXCsl O COBPEMEH-
HOW KapTHHE MHpa M METOJax ero HccieloBaHus, (GopMupyercs
IMIOHUMAaHHE POJIM CTATUCTUKH KaK UCTOYHHKA COIIMAIBHO 3HAYUMOU
nHpOpPMAIIMK U 3aKJIaJbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBbIIILJIE-
HUSI.

B coorBeTcTBHM € AJAaHHBIMH LEISIMH B CTPYKTYpE IPOTrpaMMBbI
y4eOHOTO Kypca «BeposSTHOCTH M CTATHUCTHUKA» OCHOBHOW IIKOJIBI
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BBIJICJIEHBI CJEAYIOIIUE COAEPIKATEIbHO-METOANYECKUE JIMHUU:
«IIpencraBinenue NaHHBIX U ONHMCATEJbHAsl CTaTUCTUKa»; «Bepost-
HOCTB»; «DJIEMEHTBl KOMOMHATOpHKN»; «BBenenue B Teopurio rpa-
doB».

Conepxanue nunHuu «lIpeactaBieHne MaHHBIX U OIMcaTEJIbHAas
CTAaTHUCTHUKA» CIYKUT OCHOBOW Uil (pOPMHUPOBAHHS HABBIKOB pado-
Thl ¢ WH(OPMaUHWEH: OT YTEHUS M HHTEPIpETanuu HHOOpPMAaLHH,
MpeJICTaBJICHHOW B TabiWIlax, Ha auarpaMmax M rpadukax a0 cOo-
pa, MpeAcTaBJICHUs U aHaJM3a JaHHBIX C HCIOJIb30BAaHUEM CTaTH-
CTUUECKHNX XapaKTEPHUCTHUK CPETHUX M paccenBaHusA. PaboTas ¢ maH-
HBIMH, OOy4alOIHecsl y4aTcsl CYUTHIBATh U UHTEPIPETUPOBATH JIaH-
HBIE, BBIIBUraTh, apryMEHTHUPOBATh M KPUTHUKOBATh NPOCTEHIINE
TUIIOTE3bI, Pa3MBIIUIITh Hajd (aKTOPAMH, BBI3BIBAIOIIUMH H3MCEH-
YMUBOCTb, U OLCHHUBATHL HUX BJIUAHHUC Ha paccMaTrpuBacMbIC BCJINUYM-
HBI U IIPOLIECCHI.

NHTYyuTHBHOE OpeACTaBIEHHUE O CIy4allHOM U3MEHYHBOCTH, HC-
cleJOBaHUE 3aKOHOMEPHOCTEH U TEHACHLIUM CTAHOBUTCS MOTUBUDPY -
IOLEH OCHOBOM IJIs1 H3yUEHUsS TEOPUHU BeposiTHOCTEU. bosbuloe 3Ha-
4eHHE 30e€Ch MMEIOT MNPAKTHYECKHE 3aJaHHUs, B YACTHOCTH OIBITHI
C KJIACCUYECKHUMH BEPOATHOCTHBIMU MOJEIISIMU.

[ToHsiTHEe BEpPOSITHOCTH BBOJMUTCS Kak Mepa MpaBIONOA0OUs CITy-
galiHOTO cOoOBITHs. Ilpm M3ydeHHn Kypca oOydaromuecs: 3HaKOMSIT-
Ccsl C NPOCTEUIIMMHU METOHAMH BBIUYMCIECHHS BEPOATHOCTEN B CIIy-
YaMHBIX OKCIICPUMECHTAX C PaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMU
HCXOHJAaMHM, BEPOSITHOCTHBIMHM 3aKOHAMH, MO3BOJISIIOIIUMHU CTaBUTh
U pemaTh 60see CI0XKHBIE 3a/la4i. B Kypc BXOISIT HavaJbHbBIC IPEJI-
CTaBJICHUA O cnyqai/’lex BCJIIMYMHAX U UX YHUCJIIOBBIX XapaKTECPUCTHU-
Kax.

Takxe B pamMKax 3TOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO 00y-
YaIOUIUXCsl C MHOKECTBAMHU M OCHOBHBIMHU ONEpalUsIMH HaJ MHO-
JKECTBAMH, PACCMATPUBAIOTCS MIPUMEPHI IPUMEHEHUS A PELISHUs
3ajJla4, a TakyXe MCIIOJIL30BaHUs B JAPYIrUX MaTreéMaTHYECKHX Kypcax
U y4eOHBIX ImpeaMeTax.

MECTO YYEBHOIO KYPCA B Y4EBHOM NJIAHE

B 7—9 knaccax uzy4aercs Kypc «BeposSITHOCTb M CTaTHCTHKa,
B KOTOpPBIH BXOAsT pasaensl: «lIpeacTaBieHrWe MaHHBIX M ONHCA-
TeJbHAasl CTATUCTUKA»; «BeposTHOCTE»; «D1eMeHThl KOMOUHATOPH -
Kn»; «BBenenue B Teopuro rpadoB.

Ha mn3yuenme maHHOTO Kypca OTBOAUT 1 y4eOHBIM 4ac B HEIEIIO
B T€UYSHHE KaXJ0ro rojga odoyuenus, Bcero 102 yuyeOHbIX yaca.
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COZEPYAHME YYEBHOTO KYPCA (MO FOZIAM OBYYEHMS)

7 Knacc

I[IpencraBnenue naHHBIX B BUAE TaOIHIL], AUArpaMM, rpadUKOB.
3amonHEeHNE TaOINIl, 9TEHUE U MOCTPOCHNUE AUuarpaMM (CTOIOMKO-
BBIX (CTOJOYATHIX) U KPYTOBBIX). UTeHHE Irpad)uKOB peasibHBIX IPO-
eccos. V3Biedenne nHpopmanuu U3 guarpamMM M TaOJIUL, UCIIOJb-
30BaHHE U MHTEPIIpETAlUs TaHHBIX.

OmnucarenpHasi CTATUCTHKA: CpeaHee apudMeTHdeckoe, MeauaHa,
pa3max, HauboJIbIIee 1 HAaMMEHbIIIee 3HAaYCHHUsI Ha0opa YUCIOBBIX
naHHbIX. [IpuMeps! cirydailHOM U3MEHYHBOCTH.

CrydyallHbIM SKCIepUMEHT (ONBIT) U cilydaiiHoe coOwsiTne. BeposiT-
HOCTh U YacToTa. POJIb MaJIOBEpOSITHBIX U MPAKTUYECKH ITOCTOBEP-
HBIX COOBITHII B IpUpOJE U B oO1IecTBe. MOHEeTa U UrpajbHasi KOCTh
B TEOPUHU BEPOSITHOCTEH.

I'pad, BepmmHa, pe6po. CreneHb BepmnHbL. Yucio pédep u cym-
MapHasi cTeleHb BepliwH. [IpencraBiieHHe O CBS3HOCTH  Tpada.
Henu w uwmkisl. [Tytu B rpadax. O6xon rpada (diiepoB MyTh).
[Ipencrasnenune o6 opueHTHpoBaHHOM rpade. Pemenue 3anau
¢ momoubpio rpagos.

8 knacc

[IpencraBieHne AaHHBIX B BHAE TaOJHIL, AUarpamMm, rpadHuKOB.
MHOeCTBO, 3JIEMEHT MHOXECTBa, MOAMHOXecTBO. Ornepanuu
HaJl MHOXKECTBaAMH: OObEIMHEHHE, IIepeceueHUe, JOIOJIHECHHUE.
CaoiicTBa onepanuii HaJl MHOXKECTBAMU: MEPEMECTUTEIBHOE, COUe-
TaTeNIbHOE, paclpeneNInuTeIbHOe, BKIIIoUeHus. VMcnois30BaHue rpa-
(buueckoro mnpejcTaBiIeHUsT MHOXXECTB JJIsl OMMCAHUS pPealbHbIX
OPOIECCOB U ABJICHUH, IIPHU PEIISCHUHU 3a/1a4.

NsmepeHue pacceuBaHus JaHHbIX. Jlucriepcusi U craHgapTHOE
OTKJIOHEHHE YHCIJIOBBIX HaOOpoB. /lnarpamma paccemBaHUsI.

DneMeHTapHbIe COOBITHS cliydallHOro onbIiTa. Ciry4dailHble COOBI-
Tus. BepositHocTn coObiTHi. OTBITEI C PABHOBO3MOKHBIMH 3JIEMEH -
TapHbIMH CcOOBITUSIMHU. Ciy4aiiHblii BbIOOpP. CBsi3b MEXJy MajloBe-
POSITHBIMH M TIPAKTUYECKH JOCTOBEPHBIMH COOBITUSIMU B IIPHPOJIE,
oOmiecTBe U HayKe.

JepeBo. CBoiicTBa 1€pEBBEB: €JUHCTBEHHOCTD IIyTH, CYIIECTBOBA-
HUE BHUCSYEH BEPIINHBI, CBSI3h MEXIY YHCIOM BEPIIHUH M YHCIOM
péoep. IIpaBmiio ymHoxkeHnust. Perrenue 3ajad ¢ momomisio rpagos.

ITporuBomnosioxueie coObiTHs. uarpamma Diinepa. O0benuHe-
HUEe U TiepecedyeHue cobObiTnii. HecoBmecTHbIe coObITHsI. Dopmyia
CIIOKEHUsI BEPOSITHOCTEH. Y CJIOBHAs BEPOATHOCTH. IIpaBuno ymHO-
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)kenusi. HeszaBucumbie coObiTusi. [lpencraBieHue SKCIICpPHUMCEHTA
B BUJIC JiepeBa. Peienue 3aa4 Ha Hax0XKJAEHUE BEPOSITHOCTEN C MO-
MOIIBIO JIEpeBa CIIy4alHOTO AKCIEPUMEHTA, IuarpamMm Dniepa.

9 knacc

I[IpencraBnenue naHHBIX B BUAE TAaOIHI, AUAarpaMm, rpaduKoB,
HHTEpPIpETANNs TaHHBIX. UTeHNEe U OCTPOESHUE TAaOIUI, JUarpamm,
rpaUKOB MO PEATbHBIM JTaHHBIM.

ITepectanoBku u (pakropuan. CodeTaHHsS M YHUCIO COYCTAHUI.
Tpeyronsauk Ilackams. Pemrenne 3amad ¢ UCIIOJIB30BaHUEM KOMOM -
HaTOPUKHU.

I'eomeTpuueckas BeposTHOCTh. CirydalHBIH BBIOOpP TOYKHU U3 (pu-
Typbl Ha INIOCKOCTH, U3 OTPEe3Ka U U3 Iy OKPY>KHOCTH.

HcneiTanue. Ycnex u Heynada. Cepusi UCHBITAHUM OO NMEpBOTO
ycniexa. Cepust ucnbltanuii bepuyiuin. BepositTHocTn coObITHI B ce-
puu ucnelTanul beprynu.

CnyuaiiHasi BeIMYMHA U paclpelieJIeHne BeposTHOCTeH. Martema-
TUYECKOE OXXHJAaHWUE M Jucrepcus. lIpuMepsl mMaTreMaTHYecKOro
OXKXHNIOaHUuA KaK TCOPETHUYUCCKOIro CpeIHCro 3HaA4YCHHUA BCIUYNHBI.
MaremaTndecKkoe OXKHJIaHUE U JUCIIEPCHUS CIIydalHOUN BEITMUNHBI
«UHCIIO YCIIEXOB B CEpHUHM HUCHBITAaHWU BepHymmm».

ITousitue o 3akoHe OOMBIIUX YHceNl. 3MepeHHe BEepOsSITHOCTEH
C MOMOIIBI0 YacTOT. Poib M 3HaUYeHHE 3aKOHA OOJIBIIMX YHUCEJ B
npupojae u obIiiecTse.

NNAHUPYEMBIE MPEAMETHbIE PE3Y/IbTATbI OCBOEHMA MPUMEPHOM
PABOYEN NPOIPAMMbI KYPCA (MO NOAAM OBYYEHUA)

[IpenmeTHBIE pe3ynbTaThl OCBOSHUS Kypca «BeposTHOCTh M cTa-
THUCTHKa» B 7—9 Kjaccax XapakTepHU3YIOTCS CIEAYIONMIUMH yMEHU-
SIMH.

7 Knacc

6 UuraTrh uHpOpMAIUIO, NPEACTABICHHYIO B TaOJHLax, Ha JHa-
rpamMMax; MpEACTaBJIATh JAaHHBIC B BHJE TaOJWL, CTPOUTH JHUa-
rpaMmbl (CTOJIOMKOBBIE (CTOJIOUAThIE) U KPYroOBbI€) IO MacCUBam
3HAYEHUM.

6 OnuceIBaTh M MHTEPIPETHPOBATH pEAbHBIE YHCIOBBIC JAaHHBIC,
IpeJcTaBJIeHHbIE B TaOJMIIax, Ha AuarpamMMax, rpadukax.

6 Vcronp30BaTh JUISI ONMMCAHMS JTAHHBIX CTATUCTUYECKHE XapaKTe-
pUCTHKHU: cpeaHee apudMeTHYecKoe, MearaHa, HanOoblIee U
HauMeHbIlIee 3HAUYCHHUsI, pa3Max.
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6 ImeTh mpeAcTaBlIeHUE O CAy4dYalHON M3MEHYHBOCTU Ha MpUMeEpax
eH, (QU3NYECKUX BEJIWYHH, AHTPONOMETPUYECKHUX  [AHHBIX;
HMETh NPEJICTABICHUE O CTATUCTUUYECKON yCTOMYUBOCTH.

8 knacc

6 M3BiekaTh U npeobOpa3oBhIBaTh MH(POPMAILUIO, TPEIACTABICHHYIO
B BHJE TaOIUI, AuarpamMm, rpauKoB; MPEICTaBISITH JAaHHBIC B
BHUAC TAaOIHIl, AHAarpamMm, rpaduKOB.

6 OnuceIBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX TTOKa3aTeIeH:
CpeIHUX 3HAUYEHWH W MEp paccemBaHUs (pa3Max, OUCIIEPCHS U
CTaHJapTHOE OTKJIOHECHUE).

6 HaxonuTh 4acTOTBl YHCIOBBIX 3HAYEHUM M YacCTOTHI COOBITHIA,
B TOM YHCJIE 10 pe3yJibTaTaM HU3MEPEHUI M HaOJIIOJICHUN.

6 HaxonuTh BEpOSITHOCTH CIlydalHBIX COOBITHH B OIBITax, 3Has Be-
POATHOCTH 3JIE€MEHTAPHBIX COOBITHM, B TOM YHCJIE B OIBITaX
C PaBHOBO3MOXHBIMHU 3JI€MEHTapHBIMH COOBITHSIMH.

6 Mcnonp3oBaTh rpaduueckue MOJICIN: JIEPEBO CIYyYaiHOro dKCIIe-
pUMeHTa, JuarpamMMbl Dinepa, 4HCJIoBasl MpsiMasi.

6 OnepupoBaTh HNOHSATUSIMH: MHOXXECTBO, MOJAMHOKECTBO; BBIIOJI-
HSTH OIEpanuy HajJ MHOXKECTBaMH: OObEIMHEHHE, IepeceucHue,
JIOMIOJIHEHHE; MEepPeUUCHATh JJEMEHTBhl MHOXECTB; HNPUMEHITh
CBOMCTBA MHOJKECTB.

6 Vcnonp3oBaTh rpauueckoe MpeaCcTaBICHUE MHOXXECTB M CBSI3EH
MEXy HHUMH ]Il ONUCAaHUsS MPOLECCOB U SABIECHUI, B TOM YHCIIE
MIpU pEUISHUM 3a/1a4d U3 JIPYTrUX y4eOHBIX MPEIMETOB M KypPCOB.

9 knacc

6 M3BiekaTh U npeoOpa3oBhIBaTh MH(POPMALIMIO, TPEIACTABICHHYO
B Pa3IMYHBIX UCTOYHHUKAX B BHUJIE TAOIHWIl, nuUarpaMmm, rpaduKoB;
MPEJCTABISTh JAaHHbIE B BHJE TAaONWIl, AUarpamMm, rpaduKoB.

6 PemraTp 3aaun OpraHM30BaHHBIM I1epeOOPOM BApHMAHTOB, a TaAK-
’K€ C HCIIOJIb30BAaHUEM KOMOWHATOPHBIX MPaBHI U METOIOB.

6 Vcnonp30BaTh OonMcaTeIbHBIE XApPAaKTEPUCTUKH JIsI MAaCCHBOB
YHCJIOBBIX JAHHBIX, B TOM YHCJIE CPETHHE 3HAUCHUSI U MEpPHI pac-
CEeUBaHUsI.

6 HaxouTe 9acTOTHI 3HAYCHUI M 9aCTOTHI COOBITHS, B TOM YHCIIC
MOJIB3YSICh pe3yJjibTaTaMU NPOBEIEHHBIX M3MEPEHUH M HalJrojie-
HUU.

6 HaxonuTh BEpOSITHOCTHU CIIy4alHBIX COOBITHH B M3yYEHHBIX OIIbI-
Tax, B TOM YHCJI€ B ONBITaX C PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBI-
MU COOBITHSAMH, B CEPHUSIX HCHBITAHWI O MEepPBOTO ycliexa, B ce-
pusix ucnslTanuii beprynnu.
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6 IMeTh mpeacTaBlIeHHE O CIy4yaillHOM BEJIWYMHE U O paclpenese-
HUU BEPOSITHOCTEH.

6 IMeTh nipencTaBieHre O 3aKOHE OOJIBIIMX YHCEN KaK O IMPOsIBJIE-
HUY 3aKOHOMEPHOCTH B CIy4YallHOM M3MEHYHUBOCTU U O POJIH 3a-
KOHa OOJIPIIMX YHCEN B MPUPOAEC M OOIIECTBE.
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19338IH 6—G "VHULYWILYW

G6

TEMATMYECKOE MJIAHMPOBAHME YYEBHOTO KYPCA
(MO rOZIAM OBYYEHMS)

7 knacc (He MeHee 34 )

HasBaHue

pa3gesia (TeMbl)
(umcao yacoB)

OcHOBHOE coaepiKaHue

XapaKTepHCTHKa AeATEe/IbHOCTH oﬁy!mlomnxca

(749)

IIpeacraBieHue
JAAHHBIX

IIpencraBieHue NaHHBIX B TaOJIH-
nax. [IpakThdeckre BBIYHCIICHUS
o TabIUYHBIM JTaHHBIM. V3BiIcue-
HUE M MHTEPIIpEeTalnsl TaOJIHMYHBIX
nanHbex. [IpakTndeckast padora
«Tadaunen.

T'paduueckoe mnpeicTaBiICHUE HdaH-
HBIX B BHUJE KPYTrOBBIX, CTOJIOMKO-
BBIX (cTOJNIOYATHIX) AuarpamMm. Yre-
HHE U MOCTpoeHHe auarpamm. IIpu-
MepbI IeMOTrpadUIECKUX JTHATPAMM.
IIpakTnueckass pabora «/marpam-
MBbD»

OcBaMBaTh CHOCOGBI IIPEICTABICHUS CTATUCTHYE-
CKHMX JaHHBIX W YHCJIOBBIX MAacCHBOB C ITOMOIIIBIO
TabJaWI[ U OHarpaMM C HCHOJIb30BAaHUEM aKTyallb-
HBIX M BaXKHBIX JaHHBIX (IeMorpaduyueckue aaH-
HBIE, IIPOU3BOJICTBO IMPOMBIIIJIEHHON U CEJIECKOXO-
3HCTBEHHON MPOJYKIIUH, OOIIECTBEHHBIC M IIPH-
POIHBIC SIBICHUS).

H3y4aTh MeTOABbI paboTHl C TAOIUYHBIMHU U rpadu-
YECKUMU IIPEACTABICHUSIMHU JaHHBIX C ITOMOIIBIO
U(PPOBBIX PECYPCOB B XO€ NPAKTHUECKUX padoT

(84)

OnucarebHas
CTaTUCTHKA

Yucnossie Habopbl. CpenHee apud-
METHYECKOE.

Menuana unuciioBoro Habopa. Ycroii-
YHUBOCTh MEIHAHBI.

ITpaktraeckast pabora «Cpenaue

3HAYCHUSD.

Hawubosnbiiee 1 HauMeHbIlIee 3Hade-
HUsI YUCIIOBOTO HabOopa. Pazmax

OcBavBaTh MOHATHUSA: YUCIOBOH HabOp, Mepa IeH-
TpaJIbHOW TEHJICHIIMHU (Mepa ILIEHTpa), B TOM YHCJIIe
cpenHee apudmeTuyeckoe, MeaHaHa.

OnuchbIBaTh CTATHCTUYECKUE JIAHHBIE C TOMOIIBIO
cpeaHero apudmeTndeckoro u MeauaHbl. Pemiath
3aJa4uH.

H3y4yaTh CBOMCTBA CpEeIHUX, B TOM YHCJIC C TOMO-
1IBIO TM(PPOBBIX PECYPCOB, B XOA€ ITPAKTHYESCKUX
pa6or.
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IIpodoaiceHue

HasBaHue

pa3gesia (TeMbl)
(umcao yacoB)

OcHOBHOE coaepiKaHue

XapaKTepHCTHKa AeATe/IbHOCTH oﬁy!mlomnxca

OcBaMBaTh NOHATHUA: HaUOOJIbIIICE U HAaUMECHBIIICE
3HAYSHUsI YHUCIOBOrO MAacCHBA, pa3max.

PemaTh 3aja4M Ha BBIOOp crioco0a OMHCAaHUS aH-
HBIX B COOTBCTCTBUHU C HpI/IpO,HOfl JAaHHBIX U LICIIsA-
MU HUCCIJICOJOBaAHUsL

CinyyaiiHast U3MeH-
4YHBOCTh

(64)

CiyyaiiHass U3MEHYHUBOCTH (IIpUMeE-
pe1). UacToTa 3Ha4YeHUH B MacCHUBeE
naHHbIX. ['pynnuposka. I'mctorpam-
MBL.

IIpakTnueckas padora «CiydaifHast
H3MEHYHBOCTb»

OcBauBaTh NOHATHUSA: YaCTOTA 3HAYCHUH B MacCUBE
JAaHHBIX, IPYNNHUPOBKA JAaHHBIX, THCTOrpaMMa.
CTpouTh U aHAJIM3MPOBATh THCTOrPAMMBbI, MO GH-
paTh NOAXOJAIIMN LIAr IPYNIUPOBKU.

OcBauBaTh rpadpuieckue OpeACcTaBICHUS Pa3HBIX
BUI0B cnyqaﬁnoﬁ HN3MCHYHMBOCTHU, B TOM YHCIIC C
IMOMOIIBIO ITU(PPOBBIX PECYpPCOB, B XOJI€ IIPAKTHYE-
CKOil pabOTHI

BBeaeHue B TeopHIo
rpadoB

(44)

I'pad, Bepmmnua, pedpo. IIpencras-
JICHHE 3aJa4u C INOMOUIbI0 Trpada.
CreneHb (BaJCHTHOCTH) BEPIINHBI.
Ywucmo pédbep u cymMMapHas CTEIICHb
BepunH. Ilens u nukn. IlyTs B rpa-
(de. IlpencraBieHue O CBA3HOCTH
rpada. OOxox rpada (dimeposn
nyTh). [IpeacraBienne o6 OpHEHTH-
poBaHHBIX rpadax

OcBauBaTh NOHATHUA: rpad, BepunHa rpada, pe-
Opo rpada, creneHp (BaJICHTHOCTh BEPIINHEI), [ISMhb
M UKL

OcBauBaTh NOHATHUSA: ITYTh B rpade, SHIepoB Iy Th,
o0xon rpada, OpueHTHPOBAHHBIN Tpad.

PemaTh 3a5a4M Ha NIOUCK CyMMBI CTEIIEHEH Bep-
mH rpada, Ha MOMCK 00xoma rpada, Ha ITOHCK
nmyTeil B OpUeHTHPOBaHHBIX rpadax.

OcBauBaTh CIOCOGHI MPEICTaBICHUS 3a4a49 U3 Kyp-
ca anreOpbl, r€OMETPUH, TEOPHUH BEPOSTHOCTEH,
JIPYTUX MPEIMETOB C MOMOIIbI0 rpadoB (KapThl,
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CXEMBI, JJIEKTPUYCSCKHUE Iend, (PyHKIHMOHAJIbHbIC
COOTBETCTBUS) Ha MpUMEpPax

BeposTHOCTb U 4Ya-
CTOTa CJIy4aitHOTO
COGBITHSA

(44)

CrnyyallHBI ONBIT UM Clly4daiiHoe
coOrITHEe. BeposiTHOCTE M "acToTa
coObITUA. PONIE MaOBEPOSITHBIX U
MPAKTUYIECKU JOCTOBEPHBIX COOBI-
THI B IpUpoJe U B obmecTBe. Mo-
HEeTa U UrpajbHas KOCTh B TEOPUU
BEPOSITHOCTEM.

IIpakthueckast pabdora «Yacrora
BBIMIAJCHUS OpJIay

OcBauBaTh NOHATHSA: CIyYalHBII ONBIT U CIIydaii-
HOE COOBITHE, MAJTOBEPOSATHOE U MPAKTUYECKH JIO-
CTOBEpHOE COOBITHE.

HM3yyaTh 3HAUUMOCTH MaJIOBEPOSITHBIX COOBITHI B
OpUpoJic U OOIIECTBE HAa BAXKHBIX IIpUMepax (aBa-
pHH, HecYacTHBIE CIIydaH, 3allriTa IIepCOHAIBHOMN
uH(popMalu, repeiada JTaHHbIX).

HM3y4aTk ponb KIACCHYECKUX BEPOSITHOCTHBIX MO-
neneir (MoHeTa, UTrpajibHasi KOCTh) B TEOPHH BEpPO-
SITHOCTEH.

Ha6ioaaTh M U3y4daTh 4acTOTy COOBITHI B IMpO-
CTBIX DKCIIEPUMEHTaX, B TOM YHCJIE C ITOMOIIBIO
Uu(POBBIX PEeCypPCOB, B X0Jie IPAKTHIECKOW paboThI

0606111eHue, KOH-
TPOJIb

(54)

TIpencraBnenune nganubix. Omunca-
TeJabHAasi CTATHUCTHKA. BeposTHOCTH
CIIy4ailHOTO COOBITHS

IIoBTOPATH M3yUYeHHOE M BbICTPAMBATBL CHCTEMY
3HAHUU.

PemiaTe 3a/a4M Ha TpeACTaBICHHE W OMHUCAHUE
MaHHBIX C TOMOIIBIO W3YyYCHHBIX XapaKTEPHUCTHK.
06Ccy>kAaTh IPUMePHI CIydaiiHbIX COOBITHH, Majo-
BEPOSITHBIX M IPAKTHYECKH JTOCTOBEPHBIX CIlydaii-
HBIX COOBITHH, UX POJU B MPHUPOJAE U KHU3HU UEJIO-
BEKa
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8 knacc (He MeHee 34 y)

HasBaHue

pasaesa (TeMbl)
(uucao 4yacon)

OcHOBHOE coaepiKaHue

Xapax’repuc*m Ka AeATeJIbHOCTH 06yqaloumxc;1

(44)

IloBTOpEHUE
7 kjacca

Kypca

IIpencraBnenne paHHbIX. Onmuca-
TenpHass cratuctuka. CiydaiiHas
U3MEeHYUBOCTh. CpeHHue YUCIOBOTO
Habopa.

Cryuaitnele coObITHs. BepositHocTH
u dactoThl. Kitaccuueckue monenu
TEOPHUH BEPOSITHOCTEH: MOHETa M
HUrpajgbHasi KOCTh

IIoBTOPATHE M3yUYeHHOE W BbICTPAMBATBL CHCTEMY
3HAHUH.

PemaTh 3a/a4M Ha IIpeACTaBIICHHE U ONHCAHUE
JaHHBIX C ITOMOIIBIO U3YyYEHHBIX XapaKTEPHUCTHK.
Pemiate 3aja4M Ha TpeACTaBICHHE TPYMIIHPOBAaH-
HBIX JAHHBIX W ONHCAaHHE CIIydallHOH W3MEHYHBO-
CTH.

PemaThb 3asa4u Ha onpeneneHne 4acToThl Cilydaii-
HBIX COOBITHI, 00CYXJICHHE TTPUMEPOB CIIyJdalHBIX
COOBITHI, MaJTOBEPOSITHBIX U IIPAKTHYSCKH JOCTO-
BEPHBIX CIIyJalHBIX COOBITHIA, X POJIM B IIPUPOIE
U KU3HHU YeJIOBEKa

OnucaresibHasA cra-
TUCTUKA. PacceuBa-
HUE JaHHBbIX

OtkioHeHus. Jlucriepcusi 4MCiI0OBO-
ro Ha6opa. CraHIapTHOE OTKJIOHE-
HHE 4YHCJIOBOTO Habopa. [marpam-

OcBauBaTh NMOHATUS: JAUCTICPCUA W CTaHAAPTHOC
OTKJIOHCHHUE, UCIIOJIB30BAaTh 3THU XapaKTCPUCTUKHN
JJIs1 OIMMCaHUsl pacCC€UuBaHUsl JaHHBIX.

HEHHE,
HHE.

NepeCcecUYCHUC, JOITOJIHE-

(4 4) MBI PacCEeHBaHUS BbiaBUraTh runoTesbl 00 OTCYTCTBHHM WIIM HallH-
9UW CBS3W MO AUarpaMMam pacCeHuBaHUs.
CTpoOUTB nuarpamMmMmbl pacCEUBaHUS MO UMEIOIIUM -
Csl ITAaHHBIM, B TOM YHCJI€ C TOMOIIBIO KOMITBIOTEpA
MHoXecTBa MHOKeCcTBO, HMOAMHOKecTBO. Orre- OcBaMBaTh NOHATHUA: MHOXECTBO, 2JIEMECHT MHOXKE-
(4 4) pauuu HaJx MHOXECTBaMH: OOBeIu- CTBa, IIOJIMHOKECTBO.

BbINOJIHATH OnepanyMy HaJ MHOXXECTBaMH: 00be-
JUHEHHUE, NIepeceYeHue, JTIOTIOJTHSHHUE.
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CpoiicTBa omnepauuid Haj MHOXe-
CTBaMHU: IMEPEMECTUTEIILHOE, coue-
TaTeJbHOE, pacnpenenuTenbHoe,
BKJIFOUCHMUS.

I'paduueckoe mpeacraBiieHHEe MHO-
JKECTB

Hcnos1b30BaTh CBONMCTBA: NEPEMECTUTENILHOE, CO-
Ye€TaTeJIbHOC, paCIpeaACIINTECIbHOC, BKIIFTOYCHU .
Hcnoab30BaTh rpadguiecKkoe MpeIcTaBiICHIEe MHO-
JKECTB MPHU OIMHMCAaHUHN PCaJIbHBIX ITPOLECCOB U SB-
JICHUW, TIpU pELICHUU 3a7ad U3 APYTuX y4eOHBIX
IIPEAMETOB U KypCOB

BepoAaTHOCTB
c/ly4yaiiHOTo
COGBITHUS

(6 4)

OnemeHTapHble coObITHA. Cryyaii-
Hble COOBITHS. bBraronpustcTByio-
IIHe dJIEMEeHTapHbIe coObITHs. Bepo-
SITHOCTU cOOBITHI. OMBITHI C PaBHO-
BO3MOKHBIMH SJIEMEHTapHBIMU
coObrTrsiMu. CirydaiiHbI BEIOOD.
IIpakTtnueckass pabota «ONBITEI C
PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBI-
MU COOBITHUSIMH

OcBauBaTh NOHATHS: dJIEMEHTapHOE COOBITHE, CITy-
4JaifHOEe COOBITHE KaK COBOKYITHOCTH OJIarOIpHsIT-
CTBYIOIIUX DJIEMEHTApHBIX COOBITUH, PaBHOBO3-
MO>KHBIE 3JIEMEHTapHBIE COOBITHS.

PelraTh 3aJa4M Ha BBIUUCIICHHE BEPOSITHOCTEH CO-
OBITUH IO BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITHN
CIIy4allHOIr'O OITbITa.

PelaTh 3aja4M Ha BBIUHUCIICHHE BEPOSITHOCTEH CO-
OBITHH B OIBITAX C PABHOBO3MOXXHBIMH dJIEMEHTap-
HBIMH COOBITHSIMH, B TOM YHCJIE C IMOMOIIBIO KOM-
mBIOTEpa.

IIpoBOAUTE U U3y4YaTh OMBIThI C PABHOBO3MOXHBEI-
MU 2JIEMEHTAPHBIMHU COOBITHSIMH (C UCTIOJIB30BAHU -
€M MOHET, UI'paJIbHBIX KOCTEH, APYrux MojeJeil)
B XOJe NIPaKTUIeCKOH paboThI

BBeaeHue B TEOpUIO

rpa¢oB
(4 v)

JepeBo. CroiicTBa mepeBa: eIHWH-
CTBEHHOCTh IIyTH, CYIIECTBOBaHHE
BUCSYCH BEpIIMHBI, CBSI3b MEXIY
YHUCIIOM BEpIIMH W YuCIoM p&dep.
IIpaBUIIO YMHOXKEHUSI

OcBauBaTh NOHATHSA: JIepeBO Kak rpad Oe3 nukia,
BHUCsA4Yasi BepIIMHaA (JIUCT), BETBb JepeBa, IIyTh B
nepeBe, 1uameTp JAepeBa.

H3y4daTh CBOMCTBaA JcpeBa: CyIIECTBOBaHHE BHUCS-
qel BE€PUIMHBI, €AUHCTBEHHOCTb IIYTHU MEXAY ABY-
Msl BEpUIMHAMH, CBSI3b MEXKIY YHCIIOM BEpIIHUH H
quciioM péoep.
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IIpodoaiceHue

HasBaHue
pa3gesia (TeMbl)
(umcao yacoB)

OcHOBHOE coaepixKaHue

XapaKTepHCTPlKa AeATe/IbHOCTH oﬁy!mlomnxca

PemaTh 3a/a4M Ha NIOMCK U NIEPEYUCIIEHUE TTyTEN
B JIepeBe, ONPEACIICHUE YHCJIa BEPIIMH Wi pEdep
B JepeBe, 00x0a OMHApHOTO AepeBa, B TOM YHCIIE C
MpUMEHEHHEM IpaBIIa YMHOXKESHUS

Ciay4yariiHble
COOBITHSA
(8 4)

ITporuBononosxHoe coObITHe. [na-
rpamMma Diniepa. OObeAWHCHUE U
nepeceueHne cobwiTuii. HecoBmecT-
HBIe COOBITHSI. DOpMysa CIOMKESHUS
BepositHocTeil. [lpaBuio ymHOXe-
HUSI BEPOSATHOCTEN. Y ClIOBHasI BEPO-
SITHOCTH. HeszaBucuMBIE COOBITHS.
IIpencraBnenue ciaydallHOro 3KcIe-
pUMeHTa B BHIE AcpeBa

OcBauBaTh NOHATHUA: B3aUMHO MMPOTHBOIIOJIOKHBIE
COOBITHSI, OIEpAIlMU HaJl COOBITHUSIMHU, OOBCIUHE-
HUE U MEpPeCceUYCHHUEe COOBITHH, auarpamma Diiiepa
(Ditnepa—BeHHa), COBMECTHBIE M HECOBMECTHBIC
CcOOBITHSI.

HN3yyaTh TeopeMbl O BEpPOSITHOCTH OOBEAWHEHUS
IBYyX COOBITHI ((POPMYJIBI CIOXKEHUSI  BEPOSITHO-
cTen).

PemaTh 3aa4M, B TOM YHCJIe TEKCTOBBIC 3aJa4M
Ha OIpe/esIieHHe BEPOSATHOCTEH OOBEIMHEHUS |
repecedeHust COOBITHI C MOMOIIBIO YUCIOBOH MPsi-
MO, numarpamm Dinepa, GOpMyIbl CI0KEHUS Be-
PpOSITHOCTEH.

OcBauBaTh NOHATHUSA: MPABWIO YMHOXEHHUS BEPO-
SITHOCTEH, YCJIOBHAasi BEPOSITHOCTHb, HE3aBHCHUMBIC
COOBITHSI AEPEBO CIIy4aifHOTO OIBITA.

H3y4yaTh cBOWCTBa (OmpenesieHus1) HEe3aBUCHMBIX
COOBITHH.

PeinaTh 3aja4M Ha ONpeJelICHUE W HCITOJIb30BaHUE
HE3aBUCHUMBIX COOBITHI.
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PemiaTh 3aa4M Ha MNOUCK BEPOSITHOCTEN, B TOM
4HuClie YCIOBHBIX, C HCIIOJB30BAHHEM JIepeBa CIIy-
4alHOT'O ONbITa

060611eHUe,
KOHTPOJIb
(4 4)

IIpencraBnenne panHbIX. Omnuca-
TelbHas cTaTucTHKa. ['padnl. Bepo-
SITHOCTH CIIy4allHOTO COOBITHS. Die-
MEHTBI KOMOMHATOPUKHA

IoBTOPATE HM3yueHHOE U BBICTPAMBAThL CUCTEMY
3HAHUH.

PemiaTe 3a/ia4M Ha TpeACTaBICHHUE U OIHUCAHUE
JIAHHBIX C TOMOIIBIO U3YyYEHHBIX XapaKTEPHUCTHK.
PemaTs 3aga4u c npuMeHeHHeM rpadoB.
PemaTh 3aja4M Ha HaXOXKJICHUE BEPOSITHOCTH CITy-
9aifHOTO COOBITHSI IO BEPOSITHOCTSM D3JIEMEHTap-
HBIX COOBITHI, B TOM YHCJIE B ONBITaX C PAaBHOBO3-
MOYXHBIMH 3JIEMSHTAPHBIMH COOBITHUSIMH.

PemraTh 3asa4M Ha HaxOXJEHHUE BEPOSITHOCTEH
OOBETMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHC-
JIe HE3aBUCHUMBIX, C HCIIOJIb30BAHUEM I'paUISCKUX
MpeJCTaBICHUN U JiepeBa CIIy4aifHOro OmbITa.
PemaTh 3aja4M Ha NEpeyYHCIICHHE KOMOWHAIIUH
(duciia TIepecTaHOBOK, YHMCJIa COYETaHWI), HAa Ha-
XOXKJCHHE BEPOSITHOCTEH COOBITHI C MPpUMEHEHHEM
KOMOWHATOPHKH, B TOM YHCJIE C HCIIOJIB30BAaHHEM
TpeyroabHuka Ilackamns
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9 knacc (He MeHee 34 v)

HasBaHue

pasaesa (TeMbl)
(uucao 4yacon)

OcHOBHOE coaepiKaHue

Xapax’repncn«ma AeATeJIbHOCTHU o6yqamnmxc;1

(44)

IloBTOpEHME Kypca
8 ki1acca

IIpencraBnenune paHHbIX. Omuca-
TellbHasE cTaTUCTHKa. Onepanun
HaJ coOblTusiMu. HeszaBHCUMOCTEH
COOBITHI

IIoBTOPATH HU3yueHHOE U BBICTPAaMBaTh CHUCTEMY
3HAHUH.

PemiaTth 3aja4M Ha IIpE/ICTaBICHHE W ONHCAaHHE
JaHHBIX.

PemiaTh 3aia4yM Ha HAaXOXIEHHE BEPOATHOCTEU
oO0BbeTMHEHHUS U TIEPECEUYCHUs] COOBITHI, B TOM YHC-
JIe He3aBHCUMBIX, C MCIIOJIb30BaHHEM IpadUISCKUX
OpEeACTaBICHUN U JiepeBa CIIydallHOrO OIbITa.
PemiaTh 3aJa4M Ha NEpeyUCICHUE KOMOWHAIWI
(duciia MEepecTaHOBOK, YHCJIa COYCTaHWIl), HA Ha-
XOXKJICHUE BEPOSITHOCTEH COOBITHI C MPUMEHEHUEM
KOMOWHATOPHUKH, B TOM YHUCJIE C HCIIOJIb30BAHHEM
TpeyroabHuka [lackans

(44)

JJIeMeHTbI KOMOU-
HaTOPUKU

KomOuHaTOpHOE TIPaBMIIO YMHOXKE-
Husi. IlepectanoBku. @akTopuall.
CoueTaHusi M YHCJIO COYCTaHUH.
Tpeyronsuuk Ilackans. IlpakTuue-
ckas paboTta «BwrynciieHue BepoOsT-
HOCTEH C WCIIOJIb30BaHUEM KOMOH-
HAaTOPHBIX (YHKIHH SIIEKTPOHHBIX
TaOIUID»

OcBavBaTh NOHATHS. KOMOMHATOPHOE IPABUIIO
YMHOKCHHUSI, YIIOpsIIOYSHHas apa, Tpoika o0b-
€KTOB, IEpeCTaHOBKa, (pakTOpHas ynucia, coyera-
HHE, YHUCJIO COYeTaHUl, TpeyroJibHUK [lackarrs.
PemaTh 3aJa4M Ha MEPEUNCIICHUE YIIOPSIOYCHHBIX
rmap, TPOEK, MEePEYUCIICHUE MePECTAaHOBOK M code-
TaHUH JIEMEHTOB PAa3JIMYHBIX MHOXECTB.

PemnaTsh 3aa4M Ha IPUMEHEHHUE YHCJIa COYSTAHUN
B anreOpe (cokpaméHHoe yMHOKeHue, onHoM Hero-
TOHA).
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PemiaTb, IPUMEHAA KOMOHMHATOPHKY, 3a/a4yll Ha
BBIYHCIJICHHE BEPOSITHOCTEH, B TOM YHCJIIE C TTOMO-
IO DJISKTPOHHBIX TAOIHUII B XOI€ MPAKTHISCKON
paboTsl

TeomeTpuyecKas
BEpOATHOCTD
(4 9)

I'eoMeTpuyeckas BeposiTHOCTb. Ciy-
YalHBIH BBEIOOP TOYKH W3 (QUTYPEHI
Ha INIOCKOCTH, U3 OTpe3Ka, U3 IyTH
OKPY>KHOCTH

OcBauBaTh NOHATHE FEOMETPUIECKON BEPOSTHOCTH.
PemiaTh 3aa4M Ha HaXO0XKJCHHUE BEPOSITHOCTEH B
OmbITax, NPEJACTABUMBIX KaK BEIOOP TOYEK H3 MHO-
rOyrojbHUKa, Kpyra, oTpe3ka WJIH IYTH OKPY>KHO-
CTH, YHUCJIOBOT'O MPOMEXKYTKaA

HcnbiTaHus
BepHym
(6 1)

HcnreiTanne. Ycnex u Heyaava. Ce-
pHsI UCTIBITAHUM 1O TIEPBOTO yCIIeXa.
WUcnerranusa bepnynnu. BepositTHo-
CTH COOBITHII B CEepHH HCHBITAHUN
Bepnymnn. [Ipaktuueckas padorta
«HcnbiTanus bepuynnu»

OcBauBaTh INOHATHUA. HCHBITAaHUE, IIEMEHTApHOE
cOoOBITHE B HCIBITaHWHU (yCIEeX W Heyaada), CepHus
HUCTIBITAaHUH, HACTYIUICHUE MIEpPBOTro ycnexa (Heyna-
49H), cepHsl UCIBITAaHUNH bepHyin.

PemaTh 3aa4M Ha HaXO0XJIE€HUE BEPOSITHOCTEN CO-
OBITHIl B CEpHUM HCIBITAHUN IO MEPBOrO ycIiexa, B
TOM YHCJIE C IPUMEHEHHEM (POPMYJIbI CYMMEBI I'€0-
METPUUYECKON MPOrpeccui.

PemiaTh 3aa4M Ha HAXOXIEHHE BEpPOSATHOCTEN
3JIEMEHTAPHBIX COOBITUN B cepuUM UCIBITAaHUN bep-
HYJJIM, Ha HaXO0XJEHUE BEPOSTHOCTU ONpeaes€H-
HOI'O YMcCJia YCIIEXOB B CEpUH UCTIBITAHUN bepHynnu.
H3yuyaTh B X0Je NPAaKTUYECKOH paGoOTHI, B TOM
YHCJIe C TOMOIIBIO HU(POBBIX PECYpPCOB, CBOMCTBa
BEPOSITHOCTH B cepuM ucnbITaHul bepHyimm

CnyyaiiHas
BeJIMYMHA
(6 4)

CrygaiiHass BeJIMYWHA W pacIpe]ie-
JIleHue BeposTHocTel. Maremaru-
4eCcKOe OXKUJAHHE U JIUCIEPCHs
ciydaiiHoi BennuuHbl. I[lpumepsl
MaTEMaTHUYECKOTO OKHUIAHUS KakK

OcCBOMTB NOHATHUA: cilydaiiHas BeJIMYHUHA, 3HAYe-
HHUE CiIy4allHOW BEJIMYMHBI, paclipelleIeHHe Bepo-
SITHOCTEH.

H3y4yaTh U 06CYKAATh IPUMEPHI JUCKPETHBIX U HE-
NPEPBIBHBIX CIy4YalHBIX BEJIUYUH (POCT, BEC YEJO-
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IIpodosicerue

HasBaHue
pa3gesia (TeMbl)
(umcao yacoB)

OcHOBHOE coaepiKaHue

XapaKTepl/lCTHKa AeATeJIbHOCTHU 06yqalonmxca

TEOPETUYECKOI'0 CPEIHETO 3HAYCHHUS
BEJIMYUHEL.

IToHsiTHE O 3aKOHE OOJIBIINX YHCE.
M3mepeHne BepoOSITHOCTEH ¢ ITOMO-
IO 4YacToT. [IpumMeHeHWe 3akoHa
OOJIBIINX YHCET

B€Ka, YMCIEHHOCTh HACEJICHUsI, IPYyTHe N3MEHYH-
BbIC BEJIMYUHBI, PACCMaTPUBAaBIIIHUECS B KypCce cTa-
THUCTHUKH), MOJICIILHBIX CIIy4YalHBIX BEJIMYHH, CBSI-
3aHHBIX CO CIIy4allHBIMH onbITamMu (6pocaHue Mo-
HETBI, UIPaJIbHONW KOCTH, CO CIIy9YallHbIM BBIOOPOM
U T. II.).

OcBavBaTh NMOHATHUA: MAaTEMAaTHYECKOE OXUIAHHUE
cily4yailHON BEJIMYMHBI KaK TEOPETUYECKOE CpeJHEee
3HaUC€HUE, AUCHEepCcHUs ClydalHOM BEJIMYMHBI Kak
aHaAJIOT JUCIIEPCHUH YHCIIOBOrO Habopa.

PemraTh 3aja4y Ha BBIYUCIICHHE MaTEeMaTHYECKOIO
OKUJAHUSI U JIUCHEPCUH IUCKPETHON ciydalHOU
BEJIMYUHBI 10 3aJaHHOMY PACIpEAeICHUIO, B TOM
4YHCIIEe 3a/1a4, CBSI3aHHBIX CO CTPAXOBAaHUEM U JIOTE-
pesMu.

3HAKOMHUTBCA C MaTeMaTHYECKUM OXHJIaHUEM U
JUcCIiepcueil HEeKOTOPBIX pachpelesleHuil, B TOM
4qucJie paclipenesieHnus] CiydallHOW BEeJIMYMHBI
«YUCIIO YCIIEXOB» B C€puU UcTIbITaHUN bepHynu.
H3y4yaTh 4acTOTY COOBITHS B IIOBTOPSIFOIINXCSI CITy-
YaWHBIX OIBITaX KakK CIy4YailHylO BEIUYUHY.
3HAKOMMUTBCSA C 3aKOHOM OoJbIHX dncerd (B popme
Bepnynnmn): npu GOJBIIOM YHCIIE OINBITOB YacTOTa
CcOOBITHSI 6JIM3Ka K €ro BEPOSITHOCTH.

PemraTh 3aja4M Ha U3MepeHHE BEPOSITHOCTEN € MO-
MOIIBIO YaCTOT.
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06Cy>XAaTh pOJIb 3aKOHA OOJIBIINX YUCET B 00OCHO-
BaHUMU YaCTOTHOTO METOJa H3MEPEHHsS] BEPOSITHO-
cTen.

OG6Cy>XAaTh 3aKOH OOJIBIIINX YHCEII KaK IPOsBIIE-
HUE CTaTHCTHYECKOW YCTOWYHBOCTH B N3MEHUYHBBIX
SIBICHUAX, POJb 3aKOHA OOJBIINX YHCEI B MIPHUPOJIE
" B KM3HU YeJIOBEKa

0Go61eHue, IlpencraBnenne maHHbIX. Omnmnca- IoBTOPATE HM3yueHHOE U BBICTPAMBAThL CUCTEMY
KOHTpPOJIb TeJIbHAsl CTaTUCTHUKA. BeposiTHOCTH 3HAHUH.
(10 v) CIIy49alHOTO COOBITHS. DJIEMEHTBHI PemaTh 3aja4M Ha IPEACTABICHHUE U OIHCAHHE
KoMOuHaTopuku. CiydailHbIE BEJH- JTaHHBIX.
YUHBI U paclpeaeICHUs PemaTh 3aa4y Ha HaXOXJACHHUE BEPOSITHOCTEH CO-

OBITHIi, B TOM YHCJIC B OIBITaX C PABHOBO3MOYKHBI-
MH DJIEMCHTApPHBIMH COOBITUSIMH, BEPOSITHOCTEH
OOBCTUHCHUSI W TICPECCUCHUS] COOBITHI, BBIUHC-
JIITh BEPOSITHOCTH B OIIBITaX C CEPHUSIMU ClIydaii-
HBIX UCOBITAHUN

IIpu paszpaboTke paboueil nporpaMMbl B TEMAaTHYECKOM I[JIAHUPOBAHHUHU JIOJKHBI OBITh YYTEHBI BO3MOX -
HOCTH HMCHOJIb30BAaHMS 3JEKTPOHHBIX (IM(POBBIX) 0Opa3oBaTEeIbHBIX PECYPCOB, SIBISIONINXCS y4eOHO-METO-
IUYECKUMH MaTepHaliaMu (MyJIbTHUMEIUWHBIE IIPOTrpaMMBbl, 3JIEKTPOHHBIE YUYEOHWKH M 3aJadyHUKH, JJICK-
TPOHHBIE OHMOJINOTEKH, BUPTyaJIbHBbIE J1a0OPATOPUU, UTPOBBIE MPOrpaMMBbl, KOJUIEKIIMH HU(PPOBBIX 00pa3zo-
BaTEJIbHBIX PECYpPCOB), MCHOJIBb3YEMBIMH JJIsI OOyYE€HWS] W BOCIMTAHHS PA3JIMYHBIX T'PYII I10JIB30BaTelEH,
MIPEJICTaBIEHHBIMHU B 3JICKTPOHHOM (IM(PPOBOM) BHU/JIE U PEATM3YIOMIMMU AUaakTHYeckue Bo3moxxHoctn UKT,
coziepKaHUuEe KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 0Opa3oBaHHU.
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