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NOACHUTE/IbHAA 3AMUCKA

OBLLIAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «MATEMATUKA~

Pabouas mporpamma mo maTemMaTHKe sl oOydarommxcs 5—9
KJI1aCCOB pa3zpaborana Ha  OCHOBE denepabHOTO ro-
CyIIapCTBEHHOT'0 00pa3oBaTEILHOTO CTaHAapTa OCHOBHOTO OOIIEro
o0pa3oBaHHsi ¢ y4ETOM M COBPEMEHHBIX MHPOBBIX TpeOOBaHHA,
NPEeABSBIICMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, M TPaTULIHI
poccuiickoro oOpa3oBaHus, KOTOPbIE 00eCIICUNBAIOT OBJIAICHUE KO-
YEeBBIMU KOMIIETCHIIUSIMH, COCTABIISIONINMA OCHOBY JUISl HEPEPHIB-
HOTr0 00pa30BaHUs U CAMOPA3BUTHS, & TAK)KE I[[EJIOCTHOCTH OOIIEKYJIb-
TYPHOT'O, JUYHOCTHOT'O U ITO3HABATEIIBHOI'O PAa3BUTHS O0YYAFOIIIUXCSI.
B paboueii mporpamMmMe y4TeHBI UJIeU | noJjiokeHns: Kornnenuuu pas-
BUTHUS MaTeMaTH4decKoro oOpa3oBaHus B Poccuiickoit denepanuu.
B smoxy umdpoBoii TpaHchopmanuu Bcex cdep yeloBeUECKOH ne-
SITEIBHOCTH HEBO3MOYKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM HYEJI0-
BEKOM 0e3 0a30BOWl MaTeMaTH4Ye€CKOW MOJTrOTOBKHU. YK€ B IIKOJE
MaTeéMaTHUuKa CIIYKHUT OIMOPHBIM NMPECAMETOM AJIA UBYUCHUSA CMCIKHBIX
JUCLUIUINH, a MOCJIe IKOJIBI pealbHOH HEe0OXO0IUMOCTHIO CTAHOBUT-
csl HelpepbIBHOE OoOpa3oBaHue, YTO TPeOyeT MOJHOLEHHOW 0a30BOM
001reo6pa3oBaTeIbHON MOATOTOBKHA, B TOM YHCJIE W MaTeMaTH4e-
CKOH. DTO 00YyCIIOBJICHO TEM, YTO B HAallW JHHU PAcTET YHUCIIO IPO-
(eccuii, cBsA3aHHBIX C HEIOCPEICTBEHHBIM MNPHUMEHEHHEM MaTema-
TUKUA: U B cepe DKOHOMHUKH, U B OHM3HECE, U B TEXHOJOTHYECKHX
o0nacTsAX, U JJake B r'yMaHUTapHbIX chepax. Takum oOGpaszoM, Kpyr
IIKOJBHUKOB, JUIsI KOTOPBIX MaTeMaTHKa MOYET CTaTh 3HAYUMBIM
NpeIMETOM, PACIIUPSICTCS.

IIpakTHYeckasi IMOJE3HOCTh MaTeMaTHKH OOYCJIOBJIEHA TEM, 4YTO
e€ mpeaMeTOM SBISIOTCSA (yHIaMEHTAJIbHBIC CTPYKTYpBl Hallero
MHpa: MPOCTPAHCTBEHHBbIE (OPMBI M KOJUYCCTBEHHBIC OTHOIICHHS
oT HpOCTeﬁHJI/IX, ycBanBa€MbIX B HEIIOCPECACTBEHHOM OIIBITEC, 10 O0-
CTAaTOYHO CJIOXHBIX, HeO6XO}II/IMBIX JJIA pa3dBUTUA HAYYHBIX U IIPpU-
KJIAJHBbIX Uaei. be3 KOHKpPEeTHhIX MaTeMaTHYEeCKUX 3HAHWM 3aTpy.-
HEHO NNOHMMaHUE NPUHLUIIOB YCTPONWCTBA U UCHOJIBb30BAHUS COBpE-
MEHHOW TEXHWKH, BOCHPHUITHE M HHTEpHpETaIus pa3sHOOOpa3HOM
COLIMAJIbHOW, 9KOHOMHYECKOW, MOJTUTHYCCKOW HH(pOpMALHH, Majo-
3¢ dekTHBHA MOBCEIHEBHAs MpaKTHYECKasl AesITebHOCTh. Kaxmo-
MYy 4EJIOBEKY B CBOEH JKU3HU HPUXOIAUTCS BBIINOJHSITE PACUY€Thl U
COCTaBJISITh QJITOPUTMBI, HAaXOIUTh W INPUMEHSITH (OPMYJbI, Bia-
JIETh MPAKTHYCCKUMH MPUEMAMHU TEOMETPUUCCKUX U3MEPEHHH U 110-
CTpOCHHI, YnTaTh NHGOPMALUIO, NIPEACTABICHHYIO B BHIE TaOJIHII,
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auarpaMMm H rpauKoB, )KUTh B YCIOBHUSAX HEONPEAEIEHHOCTH U TO-
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 n3ydeHuss MaTeMaTHKH B apce-
HaJI IpuéMOB U METO/IOB MBIIJICHUSI 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 MAaTEMAaTHYICCKUX yMO3a-
KJIIOYECHHH, MpaBujia UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX IMOCTPOCHHUM, CIIOCOOCTBYIOT BBhIpaOOTKe yMeHust (hop-
MYJIUPOBaTh, OOOCHOBBIBATH U JOKA3bIBATH CYKICHUS, TEM CAMBIM
pa3BUBAIOT JOTHYECKOE MbIIIUIeHHE. Beaymas pojib npuHAJIC)KAT
MaTe€MaTHuKe U B d)OpMI/IpOBaHI/II/I aJ]FOpI/ITMH‘{eCKOP'I KOMIIOHCHTBI
MBIIIJICHUSI ¥ BOCITUTAHUN YMEHHUH IeHCTBOBATH 110 3aJaHHBIM aJl-
ropurMaM, COBCPIICHCTBOBATb U3BCCTHBLIC N KOHCTPYUPOBATH HO-
Bble. B mponecce pemnieHus 3agady — OCHOBOH yueOHOU JeATEIbHO-
CTH Ha YPOKax MAaTE€MaTHKH — PAa3BUBAIOTCS TaK)XE TBOpUYECKAs U
MIpHUKJIagHasi CTOPOHBI MBIIIIJICHUS.

OO0yueHnne MaTeMaTHKe 1aéT BO3MOXKHOCTh pa3BUBATh y oOydaro-
IUXCSI TOYHYIO, pallHOHAJILHYIO U HH(OPMATUBHYIO pP€4b, YMEHHUE
oTOUpaTh HanOoJee MOAXOISIINE SI3IKOBBIC, CHMBOJUYECKHUE, Tpa-
(pnueckue cpencTBa AJIsT BEIPAXKEHUST CY>KICHUH M HArJISIAHOTO MX
MpeJICTaBJICHUSI.

Heo0XxonuMbpIM KOMIIOHEHTOM OOIIell KyJIbTypbl B COBPEMEHHOM
TOJIKOBAHHUH SABJIACTCA O6IJ_ICC 3HAKOMCTBO C METOAaMM IIO3HAHMU
JIeHCTBUTEIIBHOCTH, IPEICTABIICHUE O IIPEIMETE U METOJax MaTremMa-
THUKU, UX OTJIMYUH OT METOOOB APYIUX €CTECCTBCHHBIX U 'YMaHUTap-
HBIX HaYyK, 00 OCO6eHHOCT$[X IPpUMCHCHUA MAaTECMAaTUKU JId peUIC-
HHUS HayYHBIX M NPUKIAJTHBIX 3a7ad. Takum ob6pa3zom, MareMaTHie-
ckoe oOpa3zoBaHME BHOCHT CBOH BKJaJd B (OpPMHPOBAHHE OOIIEH
KYyJIbTYpPBbI Y€JIOBEKA.

H3yuyeHne MaTeMaTUKH TaK)Ke CIIOCOOCTBYET 3CTETHYECKOMY BOC-
IIUTAaHUIO Y€JIOBCKA, TIOHUMAaHHWIO KPAaCOThl U MU3ANICCTBA MaTreMaTu-
YEeCKHX PACCYXIACHWI, BOCIPHUSATHIO T€eOMETpUIeCKnX (popm, ycBoe-
HHUIO UICHU CUMMCTPHUH.

LEN N OCOBEHHOCTM U3YYEHWMA YYEBHOIO MPEAMETA
<«MATEMATUKA~. 5 - 9 KJTACCbI

ITpuoputeTHRIMH MEeAIMH OOyYEeHUsI MaTeMaTHKe B 5—9 kiaccax
SIBJISIFOTCSI



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 CIIOCOOHOCTEH 00Yy-
JaloMINXCsl, ITO3HABATEIIBHON AKTHBHOCTH, HCCIIEI0BATEIbCKUX
YMEHHUH, KPUTHUYHOCTH MBIIIJICHNS, HHTEpeca K U3yUCHHUIO MaTe-
MAaTHUKU;

6 GopmupoBanne (QYHKIHOHAIBHOH MaTEeMaTHYCCKOU TIpPaMOTHO-
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,
IIPUMEHITh OCBOCHHbBIN MaTeMaTUUYECKUN annapar AJis pelIeHUs
IIPaKTUKO-OPUCHTUPOBAHHLIX 3aJa4, UHTCPIIPECTUPOBATH U OLIC-
HUBAaTh ITOJYYCHHBIC PE3yJIbTaTHhI.

OCHOBHBIEC JUHUM COJIEP>KAaHUSI Kypca MaTeMaTHKu B 5—9 kiac-
cax: «Hucna u BBIYHCIICHHS», «Anredpa» («AnredbpandecKkue BBI-
pakeHUs», «YpaBHEHHUsI U HEPABCHCTBa»), «DyHKIHMN», «I"eome-

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

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

HBIC JIMHHUU Pa3BHUBAIOTCA MapalyiICIAbHO, KaXJast B COOTBETCTBUU

¢ cOOCTBEHHOI1 JIOTUKO#, OJHAKO HE HE3aBUCHMO OJ[HA OT JAPYTrOi, a B

TECHOM KOHTAaKTe M B3auMozeicTBuu. Kpome 3Toro, ux oobeanHseT

JIOTUYECKasi COCTaBJISIONIAs, TPAJAUIIMOHHO NPHUCYyIIas MaTeMaTHKe

U MPOHMU3BIBAKOI[ass BCE MAaTECMAaTUYCCKUE KYPChI U COACPIKATCIIbHBIC

muaun. ChopmynupoBanHoe B DenepaibHOM TOCy1apCTBEHHOM 00-

pa3oBaTeIbHOM CTaHJApPTEe OCHOBHOTO 00IIIero oopazoBanust TpeboBa-

HHUEC KYMETH OIICPpHUPOBATH MOHATHUAMM: OIIPECACICHHUE, aKCHOMaA, TCO-

peMa, J0Ka3aTeIbCTBO; YMEHHUE PACIO3HaBATh UCTUHHBIE U JIOXKHBIC

BBICKA3bIBAHUSA, IIPUBOJAUTH IIPUMEPBI U KOHTPIPUMEDPBI, CTPOUTH

BBICKa3bIBAHUA WU OTPpHUIAHUA BbICKa3bIBAHUH» OTHOCHUTCS KO BCEM

KypcaM, a (popMUpOBaHHE JIOTUYECKUX YMEHHH pacrpeensercs: o

BCEeM rojiaM oOy4eHHsI Ha YPOBHE OCHOBHOro o01ero oopa3oBaHusl.

Conepsxanre oOpa3oBaHUs, COOTBETCTBYIOIIEE MTPEIMETHBIM pe-
3yJabTaraMm ocBoeHus llpumepHoii paGoueil mporpamMmel, pacrpee-

JIEHHBIM 110 rojJaM OOYYEHHs, CTPYKTYPHUPOBAHO TaKHUM OOpas3om,
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4TOOBI KO BCEM OCHOBHBIM, NPUHIUIIHAJIBHBIM BOIIPOCaM OOy4Yaro-
muecs o0palaiuchk HEOJHOKPATHO, YTOOBI OBJIaJICHHE MaTeMaTH4e -
CKHMHU IMOHATUSMH M HaBBIKAMH OCYIIECTBJISIIIOCH ITOCIICIOBATEIBHO
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 kimaccax y4eOHBIN TipenmeT «MaTeMaTukay TpaIullv-
OHHO M3Yy4YaeTcs 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 «BeposTHOCTh U CTaTUCTHUKA».

Hacrosmel mnporpamMmoil mpeaycMaTpUBaceTCs BBLACICHUE B
Y4eOHOM IUIaHE Ha M3y4YEeHHE MaTeMaTHKH B 5—6 Kjaccax 5 ydeO-
HBIX YaCOB B HEJEIIO B TEUCHHE KAKIOTO rojia ooydeHus, B /—9 kirac-
cax 6 ydeOHBIX 4acOB B HEJIEJIIO B TEUEHHE KaXK/I0TO rojga o0ydeHus,
Bcero 952 y4eOHBIX Yaca.

TemaTnyeckoe IUIaHUpPOBAaHUE y4YEeOHBIX KypCOB M PEKOMEHIye-
MoOe pacrnpejiesieHne y4eOHOro BpeMEHH Il U3YyUYCHUS! OTACIIbHBIX
TEM, NIPEUIOKEHHBIE B HACTOALIEH NporpaMMe, Hago0 paccMaTpu-
BaTh KakK NPHUMEPHBIE OPUEHTHUPHI B MOMOIIL COCTAaBUTEINIO aBTOP-
CKO#l paboueil mporpamMMbl U IIPEXkJie BCEro y4yurelo. ABTop pabo-
Yyeld mporpamMMbl BIPAaBE yBEIWYUTH WIW YMEHBIIUTH IPEIOKEH-
HOE YHCJIO yUYeOHBIX YaCOB Ha TEMY, UTOOBI YIIIyOUTHCS B TEMATHKY,
OoJsiee 3aMHTEPECOBABIIYI0 YYEHHKOB, WJIM HANpPaBUTh yCHJIMS Ha
MIpeooJIEeHUEe 3aTpydHEeHUMU. JlomyCcTHMO TakKX€ JIOKaJIbHOE IIepe-
pacnpeneseHue U NepecTaHOBKA 3JIE€MEHTOB COAEpPIKaHUsT BHYTPHU
JTaHHOTO Kiacca. KommdecTBO MPOBEPOUYHBIX PabOT (TeMaTHUeCKUM
W UTOTOBBIM KOHTPOJIb KadyeCTBa YCBOCHHUSI Yy4eOHOro mMartepualia) u
HUX THIT (CAMOCTOSITEIbHBIE 1 KOHTPOJIbHBIE pa0OThI, 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 KPHUTEPHEM, SIBISACTCS MOOCTHMI)KEHUE pPE3yJIbTaTOB OOyUYeHHS,
YKa3aHHBIX B HACTOSIIEH IPOrpaMMe.



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

JIMaHOCTHBIC pe3yibTaThl OCBOCHUS IIPOTPAMMBI YISOHOTO TIPE/I-
MmeTa «MaremMaThuka» XapaKTepU3YIOTCS:

nanMOTMHeCKOG BOCNMTaHUE!

MPOSIBJICHUEM HHTEpeca K NPOIJIOMY U HACTOALLEMY POCCUMCKOM
MaTCMaTHuKH, HCHHOCTHBIM OTHOINICHHUCM K JOCTHXKCHUAM pOCCHﬁ-
CKHX MaTE€MaTHUKOB M POCCHHCKOW MaTEeMaTHUECKOM IIKOJIbI, K HC-
IOJIb30BAHUIO 3TUX JOCTHXKEHHUHU B JIPYTUX HayKaX U HPUKIIAJHBIX

cepax.
lpa4aHCKOe M AyXOBHO-HPABCTBEHHOE BOCMMTaHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOsI3aHHOCTEH rpakJIaHWHa U pea-
JIU3alliy €ro MpaB, MPEJACTaBICHUEM O MaTeMaTHYECKUX OCHOBAX
(pyHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBJICHHI, IMpoLEIyp
rpakJaHCKOro obmiecTBa (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€ YyYacTHE€ B PELIEHUM NPAKTUUYECKHUX 3a-
Ja4y MaTeMaTH4YECKON HalpaBJIECHHOCTH, OCO3HAHUEM BaXHOCTHU Ma-
TEMaTH4YEeCKOro oOpa3oBaHUsI Ha MPOTSHKEHUM BCEU KHU3HU I
ycrienrHo# npogecCuOHaIbHOM ASSITeIIbHOCTH U pa3BUTHEM HE0OXO-
JTUMBIX YMEHWI;, OCO3HAaHHBIM BBIOOPOM M ITOCTPOSHUEM HUHIUBHUIY-
QJILHOW TPaeKTOpUHM OOpa30BaHUS U JKU3HEHHBIX IUIAHOB C y4YETOM
JIMYHBIX WHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTUYeCKoe BOCMMUTAHME:

CITOCOOHOCTBIO K SMOIIMOHAIBHOMY H ACTETHYECKOMY BOCHPHSI -
THIO MaTeMaTUYEeCKUX OOBEKTOB, 3aJiad, PEIICHUN, PaCCyKIACHUM;
YMEHHIO BUJIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.
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LleHHOCTM Hay4YHOro No3HaHUA:

OpHEHTALMEN B IESITEIIBHOCTH HAa COBPEMEHHYIO CUCTEMY Hayd-
HBIX IMPEJICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Ye-
JIOBEKAa, MPUPOABI U 00IIIecTBa, IOHUMAaHNEM MAaTEeMaTHIECKON Ha-
YKHU KakK c(epbl 4EIOBEUECKON IESITEIIBPHOCTH, 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 IPUMEHSITh MaTeMaTH4YeCKHe 3HaHUsI B HHTepecax
CBOEI0 3JI0POBBsI, BEJCHHUS 3J0pPOBOr0 oOpasa >KU3HH (3T0pOBOE ITH -
TaHHe, cOaJaHCHUPOBAHHBIM PEKUM 3aHATHI M OTHbIXA, pEryJIsipHas
(pusmyeckass akTUBHOCTBH); chOPMHUPOBAHHOCTHIO HaBbIKa pediek-
CUM, IPU3HAHUEM CBOEro IpaBa Ha OIIMOKY M TaKOro ke IpaBa
JIPYroro 4ejioBeKa.

JKONorMyecKoe BOCMMUTaHME:

opueHTaIuel Ha IPUMEHEHHEe MaTeMaTHYeCKUX 3HaHUM U1 pe-
IICHUS 3a/1a4 B 00JIACTH COXPAaHHOCTH OKPY’KalOMmIeH Cpeabl, TIJIaHU-
pOBaHHS MOCTYIKOB M OLEHKH HUX BO3MOXHBIX MOCJIEIACTBUN s
OKpYy’Kalollel cpeabl; OCO3HAHHMEM TJI00AJIBHOTO XapaKTepa dKOJIO-
THYECKHUX MNPOOJIEM M ITyTeH NX pEeHICHHUS.

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

TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBHSIX HEONpPEACIEHHOCTH, I10-
BBIIICHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO
JIESITEeJIbHOCTh, B TOM YHCJIE YMEHHE YUYUTHCS y APYTUX JIIOJAEH, IpU-
oOperaTh B COBMECTHOM J€sTEIIbHOCTH HOBBIC 3HAHUS, HAaBBIKU U
KOMIIETEHIIUU U3 ONBbITA JAPYrUX;

HEOOXOAUMOCTBHIO B (DOPMHUPOBAHUN HOBBIX 3HAHUI, B TOM YHCIIEC
popmynupoBaTh HAEH, TMOHSITHS, THHOTE3BI 00 OOBEKTaxX M sBIE-
HHUSX, B TOM 4YHCJE paHee HE HM3BECTHBIX, OCO3HABaTh ICPUIINTHI
COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE pas-
BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAaIUIO, BOCIIPHHH-
MaTh CTPECCOBYIO CHUTYaIlMIO KaK BBI3OB, TPEOYIOUIMH KOHTPMED,
KOPPEKTHUPOBATh IPUHUMAEMBbIE PEIICHUS U AeHCTBHS, GOPMYITH-
pOBaTh M OLICHUBATHh PUCKH U MOCIECACTBUS, (POPMUPOBATH OMBIT.

10



METANPEAMETHBIE PE3Y/IbTATDI

MeranpenMeTHbIe pe3yNbTaThl OCBOCHHUS IPOTPaMMBI  yIeOHOTO
npeamera «MarteMaTuka» XapakTEpU3YIOTCsl OBJIAJICHUEM YHUBep-
CANbHBIMU NO3HABATMEABLHBIMU 0eliCMBUAMU, YHUBEPCAAbHLIMU
KOMMYHUKATNUBHBLMU 0elicCmeusMU U YHUBEPCANbHbIMU pe2Y-
AAMUBHbBIMU OJelicm8UusMU.

1) YHusepcanvHble no3HasameavHvle deticmeus obecneuusa-
tom gopmuposanue 6a308blX KOSHUMUBHLIX Npoyeccos obyuaro-
wuxca (oceoeHue mMemodo8 NO3ZHAHUS OKPYHCArowe2o Mupa; npu-
MeHeHUe J02UHeCKUX, UCCAe008AMenbCKUX onepayull, ymeHuil
pabomambv ¢ uHpopmayueil).

baszoBble nornyeckue AeﬁCTBMHI

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

6 BOCIIPUHUMATh, (POPMYyIUpPOBATH U NIPEOOPA30BBIBATH CYXKICHHUS:
YTBEpPAHUTEIbHBIC U OTpULIATEIbHbBIC, €AWHUYHBIC, YaCTHBIE U 00-
1IMe; YCIIOBHBIEC;

6 BBISIBIISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPO-
TUBOpEeYHs B (paKTax, TaHHBIX, HAOIIOJCHUSIX U yTBEPKJICHUIX;
npejuraraTb KpUTEPHH JUIS BBISIBICHHUSI 3aKOHOMEPHOCTEH | IIpO-
TUBOPEYUI;

6 J1enaTh BBIBOJIBI C HCITOJIb30BAaHUEM 3aKOHOB JIOTHKH, I€yKTUBHBIX
U UHAYKTHUBHBIX YMO3AKJIIOUYEHUN, YMO3aKIIOUEHUN 10 aHAJIOTUU;

6 pa30upaTh JOKa3aTeJIbCTBA MAaTEMAaTHYECKUX YTBEPXKIACHUN (mIpsi-
MbI€ U OT MPOTHUBHOI'O), MPOBOJUTE CAMOCTOSTEIBHO HECIIOXKHBIE
JIoKa3aTeIbCTBA MaTeMaTH4YecKuX (aKkTOB, BBICTpaWBaTh apry-
MEHTAIUIO, MPUBOJUTH NMPHUMEPHI U KOHTPIPUMEPHI; 00OCHOBBHI-
BaTh COOCTBEHHBIC PACCYXJICHUS;

6 BBIOMpaTh crnoco® pemeHust yuyeOHOW 3amaun (CcpaBHHBATh He-
CKOJILKO BapHaHTOB PEUICHUs, BBIOMpPATh HanOOee MOAXOISIINN
C y4€TOM CaMOCTOSATEIBHO BBIJICJICHHBIX KPUTEPHUEB).

basoBble nccnegoBaTenbckue AeﬁCTBMH:

6 NCIOJIF30BAaTh BOIIPOCHI KaK HMCCIIEIOBATEIILCKUIT HHCTPYMEHT I10-
3HaHMs; (GOPMYJIHPOBATH BOIPOCH], (PUKCUPYIOIIHE NPOTHUBOpE-
4ue, IpodeMy, CaMOCTOSITEIbHO YCTAaHABIMBATh NCKOMOE M JTaH-
HOe, (OPMHPOBATH TUIOTE3Y, apIyMEHTUPOBATh CBOIO ITO3UIIHIO,
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 (pOopMyIUpOBaTH 0OOOIIEHUS 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 U30BITOYHOCTH HHGOpPMAIIUH, JTaH-
HBIX, HCOOXOIUMBIX JJIsl PCIUICHUS 3aadu;

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

6 BbIOUpaTh (GOpMy OpeACTaBICHUS] HHPOPMAIUH U HUILTFOCTPHUPO-
BaTh pellacMbIC 3aJadyd CXeMaMH, JharpaMMaMu, HUHOUW rpadu-
KOM M UX KOMOWHAIUSIMU,

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

2) YHugepcanbHbvle KOMMYHUKAMUBHbBLE Jelicmaus obecnevu-
8a0m chopMupo8aHHOCMb COUUANLHBIX HABBIKOB 00YHAOWUXCA.

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 U NMHUCBMEHHBIX TEKCTaX, Ja-
BaTh MOSICHEHHWsS MO XOJy pelIeHUus 3aJadyd, KOMMEHTHPOBAaTh
MMOJIYYCHHBIN pPe3yIbTarT;

6 B X0J€ OOCY>XJEHHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY oOCykaae-
MOM TeMBbI, IIPOOIeMEbI, penraeMoH 3aJadd, BhICKAa3bIBAaTh HUIAEH,
HaIIeJICHHBIC Ha MOWCK PEUICHUS; COTIOCTABIISATH CBOH CY>KICHUS
C CYXJICHHMSIMH JPYTHX yYaCTHUKOB JHajiora, oOHapy>KMBaTh pas-
JIUYHE U CXOJCTBO IMO3UIHI; B KOPPEKTHOU hpopmMe hopMyITHpO-
BaTh pPa3HOIJIACcHsl, CBOM BO3PaXCHHUS;

6 MPEACTaBIISATh PE3yJIbTAThl PEUICHUs 3ajJaydi, dKCIHEePHUMEHTa, UC-
ClIeIOBaHUS, IIPOCKTA; CAMOCTOSITEIIFHO BEIOMpATh (hOpPMAaT BBICTY-
IUICHUs ¢ yU4€TOM 3aJa4 IPE3EHTAIIUN M1 OCOOCHHOCTEN ay JTUTOPUH.

CoTpyaHUYECTBO:

6 TIOHUMATh U UCHOJB30BaTh IIPEUMYILICCTBA KOMaH/THON U WHIU-
BHAyaJIbHOU pabOTHI IIPHU PEUICHUH YYEOHBIX MaTeMaTHUYSCKUX
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3aJ1a4y; NPUHUMATH II€JIb COBMECTHOW JESITEIBLHOCTH, IUIAHHUPO-
BaTh OPraHMU3aIMI0 COBMECTHOI pabOTHI, pacrpeneiasaTh BUALI pa-
00T, moroBapuBaThCs, 0OCYXKIAaTh IPOIIECC U pe3ysIbTaT paboOTEHI,
0000111aTh MHEHHUSI HECKOIBLKUX JIFOIEH;

6 Y9aCTBOBAaTh B TPYIIIOBHIX (popMax padoThl (0OCyxkaeHUs, OOMEeH
MHEHHUSIMH, MO3IOBBIC IITYPMBI M Ap.); BBIIOJHATH CBOKO 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 HCUBHEHHBIX HABbIKOB
AUMHOCTU.

CamoopraHusaums:

6 CaMOCTOSITEJIBHO COCTAaBJIATH IIJIaH, aJCOPUTM PELICHUS 3aJadu
(uam ero 9acTh), BEIOUPATh CITOCO0 PEeIICHHUs ¢ yIETOM UMCIOIINX -
Csl PECypcoOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBaTh BapHaHTHlI PEUICHUNW ¢ y4€TOM HOBOW MHpOpMa-
LIUH.

CaMOKOHTpOJIb:

6 BJIAJETh CIIOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U
pe3yJjibTaTa pelIeHUus] MaTEMaTUYEeCKOM 3a1a4u;

6 MIPEeIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU pelIe-
HUM 3aJ1a4y¥, BHOCUTb KOPPEKTHUBBI B JE€ATEIBHOCTh Ha OCHOBE
HOBBIX OOCTOSITEJICTB, HAW/JICHHBIX OIIMOOK, BBISIBICHHBIX TPY-
HOCTEH;

6 OLIEHHBATh COOTBETCTBUE pe3yJibTaTa AESITEILHOCTH MOCTABIICH-
HOM eI W yCJHOBHSIM, OOBSCHSITH MPUYUHBI JOCTHIKCHUS WA
HEJIOCTIDKECHUS IeJIH, HaXOAUTh OIIMOKY, JaBaTh OLIEHKY IPHOO-
PETEHHOMY OIBITY.

NMPEAMETHbBIE PE3Y/IbTATbI

IIpenmeTHBIE pe3ynbTaThl OcBOeHUs [IpumepHO# pabodei Tpo-
rpaMMBbl 110 MaT€MaTHKE IMPEJCTaBICHBI 110 rojaM OoOydeHus B clie-
OYIONINX pa3fenax IMporpaMMbl B paMKaxX OTJIEJIBHBIX KypCOB: B 5—
6 kinaccax — Kypca «MaremaTtuka», B /—9 Kilaccax — KypCOB
«Anredpa», «I'eomerpus», «BepossTHOCTh U CTATUCTHKA.

Pa3ButHe orudyeckux npeacTaBI€HUN U HABBIKOB JIOTHYECKOTO
MBIIIJICHUS OCYIISCTBIISIETCS Ha MPOTSHKEHUH BCEX JIET OOyUYCHHS B
OCHOBHOM LIKOJIE B paMKaX BCE€X Ha3BaHHbIX KypcoB. IIpennonara-
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€TCs1, YTO BBIIIYCKHUK OCHOBHOI IIKOJIBI CMOXET CTPOUTH BBICKA3bI-
BaHUsI M OTPHUIAHUS BBICKA3bIBAHUM, PACIIO3HABATh WCTUHHBIC U
JIOKHBIE BBICKA3BIBAHUS, IIPUBOAUTH IIPUMEPHI U KOHTPIIPUMEDHI,
OBJIaZieeT NOHATHUSIMU: OIpECIICHUE, aKCHUOMa, TeOpeMa, J0oKas3a-
TEIbCTBO — M HAYYHUTCS MCIIOJIB30BaTh UX IPH BHIOJIHEHNHN y4ueO-
HBIX U BHEYUYECOHBIX 3a/1ad.
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PABOYAA MPOrPAMMA YYEBHOIO KYPCA
«MATEMATUKA». 5-6 KJTIACCbI

LUESIM U3YHEHUA YHEBHOI O KYPCA

IIpuopuTeTHBIMU HEJIsIMU OOyYeHHUs] MaTeMaTHKe B 5—6 Kkiaccax
SIBJISIFOTCSI:

6 IpoaoJKeHUe (OPMHUPOBAHUST OCHOBHBIX MaTEMAaTHUYCCKUX ITOHSI-
TU# (YUCII0, BEIIMYHHA, TeOMeTpudeckasl Gpurypa), o0eCreunBaro-
UX MTPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEeMaTHYECKOTr0 00-
pa3oBaHHUsA O0YYarOIINUXCs;

6 Pa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00Yy-
Harwmuxcs, IMO3HaBaTeJIbLHOM AKTHUBHOCTH, HCCICAOBATCIBbCKUX
YMEHU#, HHTEpeca K U3yUYCHUI0O MaTeMaTHKU;

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

6 GopmupoBanne (QYHKIHMOHAIBHONH MaTEeMaTHYCCKOU TIpPaMOTHO-
CTH: YMEHHUS PaCIiO3HABATh MaTEeMaTHYIECKUE OOBEKTHI B pPealb-
HBIX JXHU3HCHHBIX CHUTYAIUsIX, [IPUMCHSITh OCBOCHHBIC yMCHHUS
I pCHICHUA TMPAKTHUKO-OPUCHTHUPOBAHHBIX 3ajJa4d, UMHTCPIPETU-
pOBaTh MOJIy4EeHHBIC Pe3yJIbTaThl U OIEHUBATH UX HA COOTBET-
CTBHE IMPAKTHYECKOU CUTYyaIHNH.

OcHOBHBIEC JIUHUHU COAEPKaHUsS Kypca MaTeMaTHKH B 5—6 kJjac-
cax — apudMeTHUecKas U TeoMeTprudeckasi, KOTOpbIe pa3BUBAIOTCS
rmapajulesIbHO, KaXJas B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM,
OJIHAKO, HE HE3aBUCHUMO OJHA OT APYroi, a B TECHOM KOHTAaKTE€ W
B3auMoJercTBuU. Takke B Kypce INPOUCXOIUT 3HAKOMCTBO C dJle-
MEHTaMH aJIre€Opbl M ONMUCATEIbHOW CTaTHUCTHUKU.

HNzyuenne apudmMeTnyeckoro mMarepuaa HauYMHAETCS CO CHCTE-
MaTu3dalnum " pasBUTUA 3HAHUHU O HaTypaJdbHBIX 4YHCJIaX, IIO0JIYy-
YEeHHBIX B HaYaJlbHOUW IIKOJIC. HpI/I OTOM COBCPIICHCTBOBAHUEC BbI-
YUCIIMTEIbHOW TEXHUKH WU (OPMHUPOBAHHE HOBBIX TEOPETHYECKHX
3HAHUM COYETAaeTCss C Pa3BUTHEM BBIYHUCIUTEIBbHOW KYJIbTYpBI, B
YaCTHOCTH C OOydeHHEeM IMPOCTEeHIINM nmpuémMaM MPUKUIKHA U OICH-
KM pe3yJIbTaTOB BbIYHUCIEHUN. M3yueHue HaTypanbHBIX YHUCEN MPO-
JO0JIXKACTCA B 6 KJIaCC€ 3HAKOMCTBOM C Ha4YaJIbHBIMHW ITOHATHUAMU
TEOPUH JEITUMOCTH.

Jlpyroii KpyITHbIN OJIOK B cOAepKaHUU apuPMETHIECKON JIMHUN —
3T0 ApoOu. Hawamo n3ydyeHus: OOBIKHOBEHHBIX W JIECSTHYHBIX JIPO-
Oeii orHeceHO K 5 Kilaccy. DTO HEPBBIM 3Tall B OCBOCHHUHU JpoOEi,
KOrja IPOUCXOOUT 3HAKOMCTBO C OCHOBHBIMHM HJESIMHU, NOHATHUSIMH
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TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX APOOECi B ITOJIHOM
00BEMe mpeanIecTBYeT U3YUYCHUIO JECITHIHBIX IPO0ei, 94TO MeIeco-
o0pa3HO C TOYKH 3pEHUS JIOTHUKU HW3JIOKCHUS YUCIOBON JITHWHUU,
KOrJla MpaBuJia IeUCTBUH C ASCITUYHBIMU APOOSIMU MOYKHO OOOCHO-
BaTh YK€ W3BECTHBIMH aJITOPUTMAaMH BBITOJHCHUS IEHCTBHU C
OOBIKHOBEHHBIMU APOOSAMH. 3HaAKOMCTBO C ASCATHYHBIMU APOOSIMHU
pacuMpuT BO3MOXXHOCTH JUISl TIOHUMaHWs OOy4YarolmIMMUCS TIpH-
KJIaJTHOTO MPUMEHEHHUsI HOBOM 3alucy MPU U3YUYCHHUU NPYTUX OPEl-
METOB W TIPH NpPaKTHYECKOM Hcmoiib3oBaHuu. K 6 kiaccy oTHecéH
BTOPO# 3Tan B M3yYEHUH NPOOEH, rie NpOUCXOIUT COBEPIICHCTBO-
BaHUE HABBIKOB CpaBHEHUsI U mIpeobpa3oBaHusi ApoOeid, OCBOCHHUE
HOBBIX BBIYHCIHUTEIBHBIX alTOPUTMOB, OTTaYUBAaHUE TEXHUKH BBI-
YUCICHUH, B TOM YHCIIC 3HAaYCHHU BBIPAKCHUH, CONEpKaIllux U
OOBIKHOBEHHBIE, M JICCSITUYHbIC NPOOH, YCTAHOBJICHUE CBSI3€H MEX-
Iy HUMH, pACCMOTpPEHUE NPUEMOB pelICHUs 3a71a4y Ha Apobdu. B Ha-
gajie 6 Kilacca MPOUCXOIHUT 3HAKOMCTBO C IOHSITHEM IIPOIICHTA.

OCOOCHHOCTBIO U3YUYCHUSI TTOJIOKUTEIBbHBIX U OTPULATEIIBHBIX Y1 -
CeJI SIBJISISTCSI TO, UYTO OHU TaK)KE€ MOTYT paccMaTPUBATHCS B HECKOITh-
Ko 2TaroB. B 6 kiacce B Hauasie n3ydeHUsT TeMbl «[10JT0KHUTEITbHBIC
U OTpULIaTeJbHBIC YHCIIa» BhIIeseTcs nmoareMa «lLlembsle uucna», B
paMKax KOTOpPOH 3HAKOMCTBO C OTPHUIIaTCIbHBIMH YHCJIAMH WU OCH-
CTBUSIMH C MOJIOKHUTEIBHBIMH YW OTPUIATSIILHBIMH YHCJIAMH ITPOWC-
XOJUT HA OCHOBE COAEPIKATEIHHOTO MOIX0/1a. DTO MO3BOJISAET HaA JI0-
CTYTHOM YPOBHE ITO3HAKOMHUTH YYaIIUXCS IMPAKTUYSCKA CO BCEMH
OCHOBHBIMH MOHSITUSIMH TEMBI, B TOM YHCJIC U C IPaBHJIaMH 3HAKOB
IPpU BBINIOJIHEHUH apudMeTH4YeCKux aeiicTBuil. M3yuenue pammo-
HaJIbHBIX YHCEJI Ha 3TOM HE 3aKOHYHUTCS, a OyJeT NMPOJOJDKEHO B
Kypce anreOopsl 7 Kilacca, YTO CTAHET CICHYIOIIMM MPOXOJOM BCEX
MIPUHIIUTIHAIBHBIX BOIPOCOB, TEM CaMbIM pa3JelIeHUe TPyAHOCTEH
obyieryaeT BOCHpPHUSITHE MaTepuajia, a pacHpereseHHe BO BPEMEHH
CITOCOOCTBYET IIPOYHOCTH MPUOOPETACMBIX HABBIKOB.

IIpu oOyuyeHHHM pEHICHUIO TEKCTOBBIX 3ajlad B 5—O6 Kilaccax WC-
MONB3YIOTCS  apudMeTHdecKne NpUuEMBI peIIeHUs. TeKCTOBBIC
3aJa4u, periacMbie IIpU OTPaOOTKE BEIYUCIUTEIBHBIX HABHIKOB B5—
6 KJraccax, pacCMaTpPHBAIOTCS 3aJlauydl CICAYIOIIUX BHIOB: 3aJadu
Ha JBWKEHHME, Ha 4YacTH, Ha IIOKYIIKHM, Ha pabdoTy W HOpOou3-
BOJIUTEIIFHOCTh, HAa MPOIIEHTHI, Ha OTHOUICHHUA U mponopruu. Kpo-
ME TOro, oOydJaromuecsi 3HaKOMSTCSl ¢ MpUEMaMHU pelleHus 3ajad
mepe0opoM BO3MOXKHBIX BapHMaHTOB, ydaTcs padoTath ¢ mH(pOpma-
Ueu, peacTaBIeHHOW B (popMe TaOJUIl WU JUarpaMM.

B IIpumepHO# padodeii mporpaMMe nmperycMoTpeHo GpopMupona-
HHUC TIPOIICJICBTHYCCKUX alreOpandeckux mnpeacTaBiicHuil. byksa
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KaK CUMBOJI HEKOTOPOIr'O YHCJIa B 3aBUCUMOCTHU OT MaTeMaTHUECKOIr o
KOHTEKCTa BBOJAMTCS IOCTENEHHO. ByKBEeHHAass CMMBOJIMKA IIHPOKO
HCIIOJIB3YETCSI TIPEXKJE BCEro UIsl 3allMCH OOIMMX YTBEPXKIACHHUH H
MpeUIOKeHNUH, GOpMyJl, B YACTHOCTH JUISI BBIYUCIICHUS T€OMETPH-
YEeCKHX BEJIMYWH, B KAYECTBE «3aMECTUTEIIS» YHCIIa.

B kxypce «MartemaTtukm» 5—6 KJIaccoB MpeACTaBIICHA HaTIsIIHAsS
reoMeTpHsi, HalpaBJeHHasi Ha pa3BUTHE OOpa3HOT'O MHBIIUJICHUS,
MIPOCTPAHCTBEHHOTO BOOOPaKEHUsI, N300pa3nUTEIbHBIX YMEHHUH. DTO
BaXKHBIHA 3Tall B U3YyYEHUH I'€OMETPHUH, KOTOPBIH OCYHIECTBISCTCS
Ha HarJisIIHO-TIPAKTUYECKOM YPOBHE, OIIMPAETCS Ha HATJISITHO-00-
pa3Hoe MbIIUIeHHEe oOydaromuxcs. bonbias pojib OTBOIUTCS Ipak-
TUYECKON AESITEIbHOCTH, ONBITY, SKCIEPUMEHTY, MOICINPOBAHHUIO.
OO0yuaroniuecs: 3HaKOMSITCSI C TEOMETPHYECKUMU GUTypaMu Ha ILUIO-
CKOCTH U B IPOCTPAHCTBE, C UX MPOCTEHIIINMHU KOH(UTYpaILHUIMU,
ydarcs U300pakaTh MX HAa HEJIIMHOBAHHOW M KjeTdaroil Oymare,
paccMaTpuBaroT UX IIpocTeimue cBoiicTBa. B miponecce n3ydeHus
HaFJ’IﬂI[HOﬁ T€OMETPpHUU 3HAHUA, IMOJIYUYCHHDBIC O6y‘IaIOH_[I/IMI/ICH B Ha-
HaIbHOM MIKOJIE, CHCTEMATU3UPYIOTCSI U PACIIUPSIFOTCS.

MECTO YYEBHOIO KYPCA B YYEBHOM M/1IAHE

CormacHo yyeOHOMY TJIaHY B 5—6 Kjaccax M3y4aeTcsi MHTEeTPH-
poBaHHBIN npeaMeT «MaTeMaTHhKa», KOTOPBIH BKIOYaeT apugMe-
TUYECKHUU MaTepHuall U HATJISIAHY IO TEOMETPHUIO, a TAKIKE IIPOTICACB-
THUYCCKHUE CBEJCHHS U3 aJIreOpPhI, DJICMEHTHI JIOTUKH U Hadaja OIlh-
caTeJIbHOW CTATUCTHKH.

V4eOHBIW IJTaH Ha W3yYCHHE MaTeMaTUKU B 5—O6 Kilaccax OTBO-
JIUT HE MEHEe 5 y4eOHBIX YaCOB B HEIEC/IIO B TCUCHHE KaXK/I0TO roja
0o0yueHwust, Bcero He MeHee 340 y4yeOHBIX YacoB.

COAEP*XAHME YYEBHOIO KYPCA (O rOZIAM OBYYEHWUA)

5 knacc

HamypaavHble vucaa u HYyab

HarypansHoe uucno. Psag Hatypansnbix uncen. Yucno 0. M3o-
OpakeHHe HaTypaJbHBIX YMCEJI TOYKAaMH Ha KOOPJIAMHATHOMN (YHCIIO-
BOH) MIPAMOW.

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

CpaBHEHUE HaTypaJIbHBIX YHCEJI, CDABHEHUE HATYPAIbHBIX YHCEJI
¢ uyném. CriocoObl cpaBHeHUs1. OKpyTJI€eHUE HATypalbHBIX YHCEII.
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Cino)xeHue HaTypaJibHBIX YHCEJ; CBOWCTBO HYJISI IIPU CJIOKCHUU.
Brrauranue kak JeicTBHE, OOpaTHOE CIIOKSHHIO. Y MHOXXEHUE Ha-
TypaJIbHbIX YMCEJI; CBOMCTBA HYJS U €IUMHULBI IPU YMHO>KEHHUH.
Jlenenue kak JelicTBUe, oOpaTHOEC yYMHOXKCEHUIO. KOMITOHEHTHI Acii-
CTBHUii, CBsA3b MEXOy HUMH. [IpoBepka pesyibpTraTta apudMeTHdec-
Koro nedctBus. IlepemecTuTenbHOE M COYETATEIbHOE CBOICTBa
(3aKOHBI) CIIOKCHUSI U YMHOXKCHUS, PaCIpEICIUTECIbHOC CBOWCTBO
(3aKOH) YMHOKCHHUSI.

Hcnonw3oBaHue OyKB Ui OOO3HAYCHUSI HEU3BECTHOTO KOMIIO-
HEHTAa U 3aITMCH CBOWCTB apu(PMETHUICCKUX JICHCTBUN.

Jenutenu u KpaTHbIE YUCIIa, pa3jioXKeHue Ha MHOXuTenu. [Ipo-
cThle U cocTaBHbIe uncaa. [Ipusnaku neanumoctu Ha 2, 5, 10, 3, 9.
Jlenenue ¢ ocTtaTKkoOM.

CreneHb ¢ HaTypaJlbHBIM HOKa3aTeJieM. 3aluch 4yHUciia B BUOE
CYMMBI pa3psiIHbIX claraeMbIX.

HucnoBoe BbIpakeHUe. Bpluncienne 3HaU€HUNU YUCIJIOBBIX BbI-
paXeHui; HOpsAIOK BBIMIOJHEHUs JelcTBUl. Mcnonb30BaHue Npu
BBIYUCIICHUSAX ITI€PEMECTUTEJIBHOTO M COYETATEeJIbHOTO CBOMCTB
(3aKOHOB) CIJIOKEHUSI U YMHOXKCHHS, PACIIPEISITUTEIFHOTO CBOHMCTBA
YMHO>XXEHMUSI.

/Ipoou

IIpencraBienue o IpodOM Kak CrocoOe 3almcu 4YacTH BEJIHWYHUHBI.
OO6bIkHOBeHHBIE ApoOu. [IpaBunbHbIe N HenpaBUIbHBIE Apobu. Cme-
mraHHasi ApoOb; NpejcTaBiICHHWE CMEIIaHHOW ApoOu B BHUJIE Helpa-
BIJIBHOM ApOOH M BBIJACIICHUE I[€J0M YacTH YHCcila U3 HeNIPaBUIbHOM
napoou. M3obpaxenue npoOeil ToOYKaMu Ha YUCIOBOH mpsimoir. Oc-
HOBHOE CcBOHMCTBO npodu. Cokpamienne npoodeii. [IpuBenenne npodu
K HOBOMY 3HaMmeHatento. CpaBHeHHe JpoOeii.

CroXxeHHue U BBIUMTAaHHUE Ipo0eil. YMHOKEHHUE U JieJIeHne Ipooeii;
B3aMMHO-0OpaTHBIE Apoou. HaxoxaeHne JacTu [eyIoro M IIeJIoTOo Mo
€ro YacTH.

Jlecstuanast 3anuch apooeii. [IpencraBieHne IecATUIHONW ApooH
B BHJE OOBIKHOBEHHOW. M300pa’keHnEe NECSITUYHBIX NpoOei TouKa-
MU Ha 4YUCJIOBOH mpsiMoil. CpaBHEHHE JNECSTHYHBIX JIPOOEH.

Apudmernueckue IEUCTBUS C JIECITHYHBIMHA 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 pElISHUU 3ajad TaOIuI U
CXEM.
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Peuienue 3aga4, cojieprkainx 3aBUCUMOCTH, CBSI3bIBAIOIIIUE BE-
JIUYIUHBI: CKOPOCTh, BPEMSI, PACCTOSTHUE; IeHa, KOJIMISCTBO, CTOM -
MoOCTh. EXMHUTIBI H3MEpEHUs: MacChl, 00bEMa, IEHBI; PACCTOSTHUS,
BpEMEHH, CKOpOocTU. CBs3b MEXAY €AUHUIIAMHU U3MEPEHUS KaKJI0u
BCIHUYHHBI.

Pemrenne OCHOBHBIX 3a71ay Ha IPOOH.

IlpencraBieHne JaHHBIX B BUJC TAOJUIl, CTOJIOYATHIX JUATPAMM.

Hazasaonasn ceomempust

Harnsigaele nipeacraBiieHUst O (Urypax Ha IUIOCKOCTH: TOYKA,
npsimMasi, OTPEe30K, JIyd, YyroJ, JJOMaHasi, MHOTOYTrOJIbHUK, OKPYXK-
HOCTb, Kpyr. ¥Yroiu. Ilpsimoii, ocTpslii, Tynoii u pa3BEpHYTHIN
YTJIBL.

Jnuna orpeska, METpUUYECKHUE €AUHULBI JJIUHBL. J{1nHa noma-
HOM, NEpUMETP MHOI'OYIOJbHHUKA. VM3MepeHue u MoCTpOCHUE YIJIOB
C NOMOIIBIO TPAHCIIOPTHUPA.

Harnsinaele npencraBieHusi o Gurypax Ha MIJIOCKOCTH: MHOTO-
YTOJIBHUK; NPSIMOYTOJIBHUK, KBagpaT; TPEYTroJbHUK, O PABEHCTBE
¢uryp.

N306paxxenne puryp, B TOM 9HCJIe Ha KiieTdaToi Oymare. Ilo-
CTpOoeHME KOH(pUTypalui U3 yacTed npsiMoii, OKPY>KHOCTH Ha He-
JIMHOBAHHOU W KJIeT4aTol Oymare. llcrmoibp30BaHne CBOWCTB CTOPOH
U YIJIOB OPSIMOYTOJBbHHKA, KBaJpaTa.

IImomane NpAMOYTOJIBHHKA U MHOTOYTOJBHUKOB, COCTaBJIICHHBIX
U3 TIPSIMOYTOJIBHUKOB, B TOM 4uciie GUryp, M300pakEHHBIX Ha
KJIeTdaTol Oymare. EQWHHUITBEI U3MEpEHUS TITOMIA .

Harnsimable ipencTaBieHus] O TIPOCTPAHCTBEHHBIX (QUTypax: mpsi-
MOYTOJBHBIN Napajuielienumnesn, KyO, MHOTorpaHHUKH. M300paxke-
HUE NPOCTEHUIINX MHOTOTpaHHUKOB. Pa3BEpTkM Kyba W mapasiene-
nuniena. Co3ganue mMojeineid MHOTOTPAaHHUKOB (M3 Oymaru, mpoBO-
JIOKH, TUTACTHJINHA H Jp.).

OO0BEM NPAMOYTOJILHOTO Tapaluiesienumena, Kyoa. Exuaunsr u3-
MepeHus: o0bEMa.

6 knacc

HamypaabHble uucaa

Apudpmernyeckue IAeHCTBHSA C MHOTO3HAYHBIMH HAaTypPaJIbHBIMH
yycjamMu. YuUcCI0BblE BBIPAXKEHUsI, NOPSNOK IAEHCTBUH, MCIIOIb30-
BaHUE CKOOOK. lcmosb30BaHME MPU BBIYUCICHUSX NEPEMECTUTENb-
HOI'O M COYETATEJIbHOI'O CBOMCTB CJIOKEHHUSI U YMHOXEHUsI, pacipe-
JIEIUTENIBHOTO CBOIicTBAa yMHOKeHHs. OKpyTJIEHHE HaTypaJlbHBIX
4ucell.
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Jlequrenu u KpaTHBIC YUCa; HAUMOOIBIIUN OOIIUI NCIUTEIb U
HamMeHbIllee obIiee KpaTHoe. JIeTuMOCTh CyMMBI U TIPOU3BEICHUS.
JlemeHne ¢ OCTaTKOM.

/Ipoou

OOBIKHOBCHHAsI APOOb, OCHOBHOE CBOWCTBO IPOOH, COKpAIICHUC
npob6eii. CpaBHeHHE U ynopsigounBaHue apobeii. Pemenue 3anau Ha
HaxO’KJSHUE YacCTH OT LIEJIOr0 M LIEeJI0ro Mo ero yactu. JpooHoe unc-
JIO KaK pe3yibTar neyieHus. [IpeacTaBiieHHEe AECATHYHOU NIpoOHW B
BHUJIe OOBIKHOBEHHOU IPOOHM M BO3MOXKHOCTH IIPEACTABICHUS OOBIK-
HOBEHHOU JpoOU B BUJE ASCATUUHOU. /lecsiTHuHbIe ApOOH U METpH-
geckasi cucteMa Mep. ApudMeTHdecKue NSeHCTBUS U YHUCIIOBBIC BBI-
paxKeHusd C O6])IKHOBCHHI>IMI/I n NEeCATUYHBbIMU I[pO6$[MI/I.

OtHomeHue. /lereHne B JaHHOM OTHOIIIEHUH. Mactmrrab, mpomnop-
nust. IlpumeHeHune nponopuuii Ipu peleHun 3a1ad.

IToustue IpoLecHTa. Brrauciaenue npouecHTa OT BCJIIUMYMUHBI U BC-
JUYHUHBI TI0 €& IPOLICHTY. B])Ipa)KeHI/Ie IPOLCHTOB ACCATUYHBIMU
npoOsimu. PerreHue 3aj1ad Ha TIPOIICHTHI. BBIpakeHHWE OTHOIICHUS
BCIIMYHH B IMPOIICHTAX.

IToaodxcumenvHble U OMPUUAMEAbHBLE HUCAA

ITonoxurensHble U OTpULIATEIbHBIC YKciIa. L{enble uncia. Monynb
4qucila, TeoOMeTpHUYecKas HHTepOpeTanuss Moayas gyucna. M3o6pa-
’)KeHHME YHCeJl HA KOOPAUHATHOU NTpsiIMON. UNCIIOBBIE TPOMEXXYTKH.

CpaBHeHue umncen. ApupmMeTHudecKrue JeUCTBUS C MOJIOKUTEIb-
HBIMU U OTPHUIIATEIBHBIMH YHCIIaMHU.

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

BykeeHHble 8blpadxceHus

ITpuMeneHnue OyKB JUIsI 3aITUCU MAaTEMaTHYSCKUX BBIPAXKEHUH U
npennoxennii. CBoiicTBa apudmeTndecknx necTBuil. BykBeHHBIE
BBIP@)XXEHHUSI U YHCJIOBBIC IMMOJCTAaHOBKH. ByKBEHHBIE paBeHCTBa, Ha-
X0JIEHHE HEU3BECTHOTO KOMIOHEHTa. DopMyIsl; GOopMyIabl HEepHu-
MEeTpa U IUIOUIaAU MPSIMOYTOJIbHUKA, KBaJpaTa, o0bEéMa mnapaie-
jenuriena u Kyoa.

Pewenue mexcmossix 3adau

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

Pemenue 3anau, cogep kaliux 3aBUCUMOCTH, CBSI3bIBAIOIINX Be-
JIUYHUHBI: CKOPOCTbH, BPEMSsI, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, 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 3ana4, CBS3aHHBIX C OTHOIICHHEM, MPOIOPIIHOHAIBHO-
CTBIO BCJIMYHH, MPOICHTAMHU; PCIICHUE OCHOBHBIX 3ajJad Ha Apoou
U TIPOILICHTEHI.
O1eHKa u OPUKUIIKA, OKpYTJICHUEC pe3ynbTara.
CocrasiieHre OyKBEHHBIX BBIPQOKCHHUN O YCIIOBUIO 3324 H.
IIpencraBnenne JaHHBIX C MIOMOINBIO TabauIl U muarpamm. CTomo-
YaTple AUarpaMMbl: YTEHHE U MOCTpoeHHe. UTeHne KpyroBbIX Ava-
rpaMm.

Hazasadnan ceomempus

Harnsigaele nipencraBiieHns o puUrypax Ha IUIOCKOCTH: TOYKA,
psiMasi, OTPE30K, JIyd, yIroJi, JIOMaHas, MHOTOYTOJIbHUK, YEeThIPEX-
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 IOCTPOCHHE YIJIOB C HOMOIIBIO TpaHcHnopTupa. Bu-
Il TPEYTOJBHUKOB: OCTPOYTOJBHBIN, MPAMOYTOJIBHBIN, TYIOYTOJb-
HBII; paBHOOCIPCHHBIN, pPaBHOCTOPOHHUUI. YeThIpEXYTONbHUK,
OPpUMEPHI YEeTBIPEXYTOIBHUKOB. I[IpAMOYyTroJpHHK, KBagpaT: HC-
MOJIb30BaHUE CBOWCTB CTOPOH, YIJIOB, nuaroHaineii. Mzoopaxenue
reoMeTpUYecKrX (DUryp Ha HEIIMHOBAHHOW OymMare ¢ MCIIOJIb30BaHU-
eM LMPKYJs, JUHEHKH, YroJbHUKA, TpaHcnoptupa. [locTtpoenus Ha
KJIeTYaToOU Oymare.

ITepumerp mHOTOyTOJNIbLHUKA. [ToHsATHE TUTOIIAa U GUTYPBI; S -
HUIIBI U3MEpeHus! turomaau. [IpuomnrkEéHHOe n3MepeHre IiIoa I
¢uryp, B TOM uncie Ha kBagpaTHOU ceTke. [IpndnmkEnHoe n3me-
peHHe NIUHBI OKPYXHOCTH, IJIOMIAAN KpyTa.

CuMMeTpus: IICHTpaJIbHAsI, OCEBasi M 3€pKajbHAasi CUMMETPHH.
TTocTpoeHue CUMMETPHUYHBIX (QUTYD.

Harnsoaele mipencTtaBiIeHHs O MPOCTPAHCTBEHHBIX (QHUTypax:
nmapajjieJIenune;, KyO, mpu3Ma, TUpamMuaa, KOHYC, IHUIUHApP, IIap
n chepa. M3ob6pakenne npocrpaHcTBeHHBIX ¢uryp. I[Ipumeps: pas-
BEPTOK MHOTOTPAaHHUKOB, MUJIHHApPa U KoHyca. Co3maHne Mopaenei
MIPOCTPAHCTBEHHBIX GuUryp (M3 Oymaru, MPOBOJIOKH, INTACTHINHA
u ap.).

TTousitue o6 bEMa; eTUHUIIBI U3MEpeHUs 00bEMa. OOBEM TIPsIMO-
YTOJIBHOTO MapaJiesienuiieia, Kyoa.
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MIAHMPYEMbBIE MPEAMETHBIE PE3Y/IbTATbI OCBOEHMA NMPUMEPHOM
PABOYEN MPOIPAMMBI KYPCA (MO NOAAM OBYYEHMA)

OcBoeHme yueOHOTO Kypca «MaTtemaTuka» B 5—=6 kiaccax OCHOB-
HOH IIKOJIBI TOJDKHO 00eCHeUnBaTh JOCTHIKCHUE CICAYIOIINX Mpe -
METHBIX 00pa30BaTeIbHBIX PE3yJIbTAaTOB:

5 knacc

Yucaa u sbruucaeHus

6 IToHnMaTe W TPaBUIBHO YMOTPEOJSITH TEPMHUHBI, CBSI3aHHBIC C
HATypaJbHBIMU 4YHCIIaMH, OOBIKHOBEHHBIMH U JECATUYHBIMU
IPOOSIMH.

6 CpaBHHUBATh U yINOPSAOUYMBATH HATypaJibHbIE YHCJIa, CPAaBHUBATH
B IIPOCTEHUIINX CITydasiX OOBIKHOBEHHBIE IPOOH, AECATUIHBIC TPOOH.

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 BBITIOJTHATE IPOBEPKY, IPUKUJIKY PE3yJIbTaTa BEIUYUCICHUN.

6 OKpyTJIsITh HATypaJlbHBIC YHCIIA.

PeweHue mexcmossix 3adau

6 PemaTh TeKCTOBBIE 3ajaud apuPMETHUECKUM CIIOCOOOM M C MO-
MOIIBIO OPTaHU30BAHHOTO KOHEYHOT'O Mepedopa BCeX BO3MOKHBIX
BapHUaHTOB.

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

6 VMcronp30oBaTh KpaTKUE 3aMMCH, CXEMBbI, TaOJIHUIbI, 00O03HAYSHUS
P pEeIIeHUN 3ajad.

6 [Tomp30BaTHCSI OCHOBHBIMH €IMHUIIAMU U3MEPEHHUS: 1IEHbI, MaCChI;
paccTosiHHs, BpEMEHHU, CKOPOCTH;, BhIPaXKaTh OJHU €AUHUIIBI BEJIH-
YUHBI Uepe3 ApyTrHue.

6 H3BiekaTh, aHAIW3UPOBATh, OICHUBATH WH(POPMAIUIO, IIPE]I-
CTaBIICHHYIO B TaOJIMIle, HA CTOJIOYATON AuarpamMme, HWHTEpIIpe-
TUPOBATh MNPEJICTABICHHBIC NaHHBIC, MCIIOJIB30BATh JIAaHHBIE IMPHU
pelieHuu 3ajad.

Hazasadnan ceomempust

6 Ilonb30BaTHCSI TE€OMETPHUYECKUMHU IMOHSTUSIMU: TOYKA, MOPAMAsi,
OTPE30K, JIy4, Yrojl, MHOTOYTOJIBHUK, OKPY>XHOCTb, KPYT.

6 IIpuBOAUTH TIPUMEPBI OOBEKTOB OKPYIKAIOIIETO0 MHUPA, UMEIOIIHX
(bopmy m3ydeHHBIX TeOMEeTpUIESCKUX (PHUTYD.
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6 Mcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3AaHHYIO C yIJIaMH: BEpIIMHA
CTOpPOHA; C MHOTOYTOJIbHHUKAaMH: yTroJjl, BEPIINHA, CTOPOHA, AHa-
TOHAJIb; C OKPY)XHOCTBIO: pajinycC, JUAMETp, LEHTP.

6 M300pakaTe M3y4YEeHHBIE T€OMETpHUUYECKHEe (PUTYpPBl Ha HEINHO-
BaHHOM M KJeT4aTod Oymare ¢ IOMOIIBIO IUPKYJS M JIMHEHKH.

6 HaxonuTs AJIWHBI OTPE3KOB HEIMOCPEACTBEHHBIM H3MEPEHUEM C
MOMOIIBIO JTUHEHKHU, CTPOUTH OTPE3KHU 3aJaHHOUN JUIMHBI, CTPOUTH
OKpPY>KHOCTh 3aJJaHHOI'O pajauyca.

6 Mcnionp30BaTh CBOMCTBA CTOPOH U YTJIOB NPsIMOYTOJIBHUKA, KBa-
apara Aj1si UX TOCTPOCSHHUSI, BBIYMCIICHUS IIJIOIAa Iy U IIEPUMETpPaA.

6 BpruuciasiTe mepuMeTp U MIIOMaab KBajgpaTa, IpsiIMOYTrOJIbHUKA,
(puryp, cocTaBIEHHBIX U3 NPSIMOYTOJIBHUKOB, B TOM 4Hcie (u-
Typ, H300pakEHHBIX Ha KJISTUYATON Oymare.

6 ITonp30BaTbCsI OCHOBHBIMH METPHUYECKHUMH CIHMHHUIIAMH H3MEpe-
HUS JUIUHBI, TJIOMIAN; BEIPa’kaTh OJHU €TUHHUIIBI BEJINYUHBI Ue-
pe3 apyrue.

6 Pacno3HaBaTh mapajsuienenurnes, KyO, UCIOJIb30BaTh TEPMHHOJIIO-
THIO: BEPIINHA, peOpO I'paHb, U3MEPEHUS; HAXOAUTh U3MEPECHUS
napajuiesenuienia, Kyoa.

6 Berancnare 00bEM Ky0a, mapayuieienuiie a mo 3aJaHHbIM U3Me-
pEeHUSIM, TT0JIB30BATHCS SAUHHUIIAMU U3MEPEHUsT 00bEMa.

6 PemraTe HecnoXXHBIC 3aJla4d HA U3MEPEHHE I'€OMETPHUUYECKUX Be-
JIMYUH B MPAKTUYECKUX CUTYyaIHIX.

6 Knacc

Yucaa u ebruucaeHun

6 3HaTh U TTOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3IUYHBIMU BUIAMU
9HCeN U CIIOCO0aMM MX 3aIMCH, MIEPEXOANUTH (€CIIM 3TO BO3MOKHO)
OT OAHOM (POPMBI 3aITMCH YHUCJA K APYTOMH.

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

6 BeimonHSITH, coueTast yCTHBIE U ITMCBMEHHBIC TPUEMBI, apudme-
TUYEeCKHe NeHWCTBHUSA C HATypPaIbHBIMHU M LIEJIBIMH YHUCIAaMH, OOBIK-
HOBEHHBIMH U JECSITUYHBIMH JIPOOSIMU, TTOJTOKUTEIBHBIMU U OT-
pULIaTEJIbHBIMU YHUCIaMHU.

6 BpIuucasiTh 3Ha4Y€HUSI YUCIOBBIX BBIPAYKEHUI, BBINOJIHSITh IPU-
KHJIKY U OII€HKY pe3yJibTaTa BEIYNCISHUN; BRINOJIHSITH IIpeobpa-
30BaHUSI YMCJIOBBIX BBIPA)KEHUH HA OCHOBE CBOMCTB apU(pMeETH -
YEeCKHUX JNEUCTBUM.

6 COOTHOCHUTHh TOYKY Ha KOOPAMHATHON HPSIMONW C COOTBETCTBYIO-
UM €} YucIoM U n300pakaTh YUCIa TOUKaMH Ha KOOPJAMHATHON
NpsAMOM, HAXOAUTh MOAYJIb 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.

YJucaoevle u OYKkB8eHHbBIE 8bIPAICEHUS
6 IlornmaTe 1 ynoTpeOIsiTh TEPMUHBI, CBA3aHHBIEC C 3aIIHCHIO CTE-
IIEHW 4YHuclia, HaXOAWTh KBaJpaT M KyO duciia, BBIYUCIATH 3Ha4Ye-
HUSI YHCJIOBBIX BBIP@XXEHUH, COJEpPIKAIUX CTEIEHH.
6 Ilomp3oBaThCsi NMpPHU3HAKAMM JE€JIMMOCTH, pPacKJIaAblBaTh HaTy-
pajbHBIE YHCJIa HAa MPOCThIE MHOXKUTEIH.
6 ITonp3oBaTHCSI MacITabOM, COCTABISITH IPOTIOPIIUHU U OTHOIIICHHSI.
6 Mcnonp30BaTh OYKBBI JUIL 0003HAUEHUS YHCEJN IPU 3allUCU MaTe-
MaTHYECKHUX BBIPAXKEHUM, COCTABJISATH OyKBEHHBIC BHIPAXKEHUS U
bopmynbl, HaxoAUTh 3Ha4YEHUsI OYKBEHHBIX BBIPAKCHHUH, OCY-
IIECTBIISISI HEOOXOMMbIE MOJCTAHOBKU M IIPEOOpa3OBaHMUSI.
6 HaxonuTh HEW3BECTHBIH KOMIIOHEHT PaBEHCTBA.

PeuweHue mexkcmossix 3adau

6 Pemrath MHOTOIIAroBhIC TEKCTOBBIC 3aJadd apU(PMETHUYCCKUM
crioco6oM.

6 PemraTe 3amadm, CBsSI3aHHBIE C OTHOIIEHHEM, MPOMOPIIHOHAIBHO-
CTBhIO BEJIMYMH, MPOLEHTaAMH; pellaTb TPU OCHOBHBIE 3ajlaud Ha
IpOOU W TIPOIICHTHI.

6 Pematp 3agaun, coleprkaliyde 3aBUCUMOCTH, CBSI3bIBAIOLINE BE-
JIMYUHBI: CKOPOCTh, BpPEMsl, PACCTOsIHHUE, IIeHa, KOJIUYECTBO, CTO-
UMOCTb; MPOU3BOIUTEIBHOCTD, BpeMs, 00béMa pabOTHI, UCIIOb-
3ysi apudmMeTndeckue OEeHCTBHS, OICHKY, HPHUKHUAKY; ITOJIB30-
BaThCsl €JIMHUIIAMHU HU3MEPEHHUSI COOTBETCTBYIOIIMX 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 MpPeEACTABJIEHHBIC NJaHHBIC;, UCIIOJIH30BaTh JaHHBIC ITPH pellle-
HUM 3aj]ad.

6 IIpeacraBisiTe WHGOPMAIIUIO C ITOMOIIBIO TAOJHIl, JIMHSHHOW H
cToNI0YaTON IMarpamMm.

Hazaadnan ceomempus

6 IlpuBOANTH MPUMEPHI OOBEKTOB OKPY KAIOMIETO MHPA, NUMEIOIINX
(bopmMy H3ydEeHHBIX TEOMETPUUECKUX INIOCKHUX W MPOCTPAHCTBEH-
HBIX (UTYp, IPUMEPHI PaBHBIX U CUMMETPHUYHBIX (QUTYD.

6 M300pakaTh C MOMOIIBIO IUPKYJs, JUHEHUKH, TpaHCHOPTHpPA Ha
HEJIMHOBAHHOM M KjleT4yaTol Oymare M3ydeHHBIC INIOCKHE reoMe-
Tpudeckne (Urypbsl U KOHQHUIypaluu, CUMMETPUYHBIE (UTYPHI.
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6 ITosib30BaTHCSI TEOMETPUYESCKUMU TTOHSITUSIMU: PABEHCTBO (QuUryp,
CUMMETpPHSI; UCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMeE-
Tpueii: OCb CHMMETPHH, EHTP CUMMETPHH.

6 HaxoauTe BEeIWYMHBI yIJIOB U3MEPEHUEM C MOMOIIBIO TPAHCIIOP-
THpa, CTPOUTH YIJbl 3aJaHHON BEJWYMUHBI, IOJb30BaThCI IIPU
pelIeHnu 3aja4d IrpajJlyCHOM Mepoil yrjoB; paclno3HaBaTh Ha 4dep-
TeXax OCTPbI, NpsiMOM, pa3BEPHYTHIM U TYNOH YIJIBL.

6 BprunuCnsATh JUIMHY JIOMaHON, MEPHUMETP MHOIOYTrOJIbHUKA, MOJb-
30BaThCs €AMHUIIAMU U3MEPEHUS JUIMHBI, BbIpaXkaTh OJHU €/11-
HUILIBI U3MEPEHUs JUTNHBI Yepe3 ApyTHE.

6 HaxonuTh, UCNIONIB3Ysl YePTEKHBIE UHCTPYMEHTBI, PACCTOSIHUSL:
MEXIy ABYMS TOUKaMH, OT TOYKH OO NMPSAMOH, NJIMHY ITyTH Ha
KBaJIpaTHOM CeTKe.

6 BerancnsaTs muiomnaas GUryp, COCTaBICHHBIX U3 IPSIMOYTOJIBLHU -
KOB, HUCITIOJIB30BaTh pa36I/IeHI/Ie Ha NIpsAMOYTOJIbHUKH, Ha PaBHbLIC
(urypsl, nocTpanBaHue 40 NPSIMOYTOJIBbHUKA; ITOJIL30BATHCS OC-
HOBHBIMHU EIMHWIIAMH HW3MEPEHUs IUIOMIAZH; BBIpA’KaTh OIHH
C€IUHUIBI U3MEPEHUS IUIOLAAU YepEe3 ApYyTrHUeE.

6 Pacno3zHaBaTh Ha MOJENSAX W U300paKEHHSIX MHUPAMUIY, KOHYC,
OUJIWHIP, HWCIIOJIB30BaTh TEPMHUHOJOTHIO:  BEpIIMHA, pedpo,
rpaHb, OCHOBAHHUE, pa3BEPTKA.

6 M300pakaTh Ha KileTyaToW OyMmare MNpsIMOYTOJILHBIH mHapauie-
Jenunen.

6 BprauciasiTe 00bEM NPSIMOYTOJIBHOTO ITTapajuiesienunesa, Kyoa,
IIOJIB30BAaTHCsI OCHOBHBIMU CIMHHUIIaAMHU NU3MEPCHUA O6’béMa; BbI-
pakaTb OJHHU €JIMHUIBI U3MEPEHHsI 00ObEMa yepe3 agpyrue.

6 PemaTp HecIOXKHBIE 3a/1a4M Ha HaXOXXJICHHE T€OMETPUUECKUX Be-
JIMYUH B NMPAKTHYECKUX CHUTYaIHSIX.
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TEMATUYECKOE NJAHUPOBAHME YYEBHOIO KYPCA (MO NOAAM OBYYEHMA)
5 knacc (He meHee 170 )

HasBanue
pa3gesia (TeMbl)
Kypca (4Hcj0 4acoB)

OcHOBHOE cojepixaHue

OcHOBHbBIE BH/JbI AeATEe/JIbHOCTU 06yqaloumxcn

HartypasbHble
qyucsa. ledicTBUA
C HaTypaJ/IbHBIMH
4ucJIaMu

(43 9)

HecsatuuHas cucremMa cyucie-
HUsA. Psn HaTypaJbHBIX 4dHCell.
Harypansnbnii psa. Ywucimo O.
HarypanbHble uncia Ha KOOp-
AuHaTHOU nipsimoii. CpaBHeHUE,
OKpYTJICHUE HAaTypaJIbHbIX YHCEIL.

Apudmerndyeckue AeHCTBUS C
HaTypaJbHbIMU 4uciamu. CBoOIi-
CTBa HYJSI TPH CIOXEHHUU U
YMHO>XCHHH, CBOWCTBA €IUHHUIIBI
npu yMHoxeHuu. IlepemecTtu-
TEIIbHOE W COYETAaTeIbHOE CBOM-
CTBa CJIOXEHHUS W YMHOXCHHS,
pacupeneauTeabHOEe  CBOMCTBO
YMHOKCHHUS.

JlenuTenu U KpaTHBIC YUCHaA, pa3-
JIO’KEHHUE YHCJIa Ha MHOXXHUTEJTH.
Henenue ¢ octatkom. IIpocteie u
cocraBHbIe yncia. [Ipu3Hakn ne-
nmamocTd Ha 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJbHBIM IIOKa-
3aTCJICM.

YuTaTh, 3allMCBIBATh, CPABHUBATh HaTypalbHbIC YNCIIA;
npeajaraTb U 06CyKJaTh CIOCOGBI yNOPSIOYHNBAHUS
yucel.

H306pakaTh KOOPAMHATHYIO IPSIMYI0, OTMeYaTh 4ncia
TOYKAMM Ha KOOPJWHATHOMN NpsiMOil, HAXOAUTH KOOPIAU-
HaTHl TOYKH.

HccnepaoBaTh CBOMCTBA HATypallbHOTO psna, uucen 0 u
1 npu CIIO)KEHUH U YMHOYKCHUH.

Hcnosib30BaTh NPaBUJIO OKPYIJICHUS HAaTypPaJIbHBIX YM-
cell.

BbINOJIHATH apupMeTHYECKHE JelCTBHS C HAaTypalbHBbI-
MU YHCJIaMH, BBIYUCAATH 3HAUYCHUS YHCIOBBIX BBIpaKe-
HUH co ckoOkaMH 1 6e3 CKOOOK.

3anucbIiBaTh IPOW3BEACHNE B BHAC CTENCHH, YUTATh
CTETIeHU, MCNO0JIb30BaTh TEPMHHOJIOTHIO (OCHOBaHUE,
MOKa3aTeNb), BBIYMCAATh 3HAa4YeHUs CTeleHe.
BBINOJIHATE NPUKUAKY U OLL€HKY 3HAUCHUI YHCIIOBBIX
BBIpO)XeHUH, MpeJJaraTh U NPUMeHATb NPUEMBI IIPO-
BEPKH BBIYHUCICHUHN.

Hcno/ib30BaTh NPU BBIYMCAEHUAX NEPEMECTHTEIbHOE U
coueTaTesIbHOE CBOMCTBA CIIOKEHHSI U YMHOXKEHHUsI, pac-
MpeAeIUTeIbHOE CBOHCTBO YMHOXEHNsI; POPMY/IMPOBAThH
U NPUMEHATH NMpaBHJIa NPeoOpa30BaHUsl YHNCIOBBIX BbI-
pa’kKeHHiT Ha OCHOBE CBOMCTB apHU(METHUYECKUX ICHUCTBUI.
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YucnoBble BBIPAXKCHUS; MOPS-
ITOK OCUCTBUM.

Pemrenne TeKcTOBBIX 3azad Ha
Bce apudMeTHIecKue 1eCTBUA,
Ha IBHKCHHE U MOKYIIKH

HcciiepoBaTh 4nCiIOBbIC 3aKOHOMEPHOCTH, BBIJABUTaTh U
060CHOBBIBaTh T'MINOTE3bl, GOPMYJIMPOBATh 0GOGIIEHUS
M BBIBOJBI 110 pe3yJibTaTaM HpOBe,HéHHOl"O HCCICIOBaHMUA.
dopMy/IMpOBaTh ONpeje/IeHUA JSIUTeNss U KPAaTHOTO,
Ha3bIBaTh JCIUTCIM M KpaTHbIC 4YMCia; pacno3HaBaTh
MPOCTHIC U COCTaBHBIC YNCIa; POPMYyIMPOBATH U MPpUMe-
HATb NPU3HAKHU JEIUMOCTH Ha 2, 3, 5, 9, 10; npuMeHATHb
AJITOPUTM PA3JIOKCHHA YHCJIa HAa TPOCTHBIC MHOXHWUTCIIH,
HaXOAUTb OCTaTKH OT JICJICHHUsSI M HEINOJIHOE YacTHOE.
Pacno3HaBaTh UCTUHHBIC U JIO)KHBIC BBICKA3bIBAHHS O
HATypaJIbHBIX YUCJIaX, IPUBOAUTH NPUMeEPbI U KOHTP-
NIpUMEpPHI, CTPOUTh BBICKA3bIBAaHMA M OTPHUIIAHHS BbI-
CKa3bIBAaHUH O CBOMCTBaxX HaTypaJIbHBIX YUCECII.
KoHcTpyupoBaTh MaTeMaTH4YeCKHE MPEAJIOMKEHHs C I0-
MOIIIBIKO CBA30K «W», KHJIN», «CCIIHU..., TO...».

PemaThb TeKCTOBbIC 3a7jauyd apU(PMETHYCCKUM CIIOCOOOM,
MCNO0JIb30BaTh 3AaBUCMMOCTH MEXJy BeJIHYHHAMU (CKO-
POCTh, BpEMs, paCCTOAHUE, LI€HA, KOJIMYE€CTBO, CTOUMOCTb
" JIp.): aHAJIM3UPOBATh U OCMbBIC/IMBATh TEKCT 3a/Ja4H,
nepedopMy JIMpOBaTh yCIOBHE, U3BJIEKAaTh HEOOXOTUMBIC
JaHHBIC, YCTAHABJIUBATH 3aBUCUMOCTH MEXKY BCIUYUHA-
MH, CTPOUTD JIOTUYECKYIO LIEMOUYKY pacCyXJIeHUH.
MoaeiMpoBaTh X0/ PEIICHHS 3a7a4d C TOMOIIBIO PH-
CYHKa, CXEMBbI, Ta6J'II/ILII>I.

IIpuBOAUTH, pa3éUpaTh, OLEHUBATDb PA3INYHBIC PEllle-
HHsA, 3alIMCU peIHeHI/Iﬁ TCKCTOBBIX 3aJa4.

KpuTnyeckm oneHMBaATh NOJYYE€HHBbII pe3yJbTar, 0Cy-
IIEeCTBJIATb CaMOKOHTPOJIb, IIPOBEPssi OTBET HA COOTBET-
CTBHE YCJIOBHIO, HAXOAUTb OIINOKH.

Pemiathb 3aga44 C IIOMOIIBIO HepeGopa BCCX BO3MOXKHBIX
BapHaHTOB.

3HAKOMUTBCS C UCTOPUEN pa3BUTHs apUPMETHKU




8¢

IIpodoaiceHue

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

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

Harnsanas reo-
meTpusd. JIuHuu
Ha IVIOCKOCTH
(12 4)

Touka, mpsimasi, OTPE30K, JIy4.
Jlomanasi. HM3mepeHue JIUHBI
OTpe3Ka, METPUUYECKHUE €IUHUIIBI
n3MepeHus: AIuHbL. OKPYKHOCTH
U KpPYT.

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

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

IMpakTuueckas padora «IlocTpo-
SHHE YTIIOB»

PacnosHaBaTh Ha yepTeXkaX, pUCYHKax, ONMMUCBLIBATD, UC-
IIOJIb3YsI TEPMHHOJIOTHIO, 1 M3006pakaTh C ITIOMOIIBIO
4epTEKHBIX HMHCTPYMEHTOB: TOYKY, IPSIMYIO, OTPE30K,
JIyd, YroJl, JIOMaHyl0, OKPY>KHOCTb.

Pacnio3sHaBaTh, NPUBOJUTh NpPHMepbl OOBLEKTOB pealb-
HOTO MHpa, UMEIIUX (HOpMy H3yYEHHBIX (HUTYp, OLie-
HUBATh UX JUHEUHBIE pa3Mephl.

Hicno1b30BaTh JIMHEHKY U TPAaHCIOPTHP KaK HHCTPYMEH-
TBI JUIsI HOCTPOCHHUSI U U3MEPEHHUS: U3MEPATH JUINHY OT-
pe3Ka, BeJIUIHHY yIy1a; CTPOMTE OTPE30K 3aJaHHOM UTUHBI,
YToJI, 3aJaHHOH BEJIMYMHBI; OTK/IaJAbIBaTh INPKYJIEM PaB-
HbIE OTPE3KHU, CTPOUTD OKPY>KHOCTbh 3aJIaHHOIO pajuyca.
H306pakaTh KOH(HUIypaluH reoOMeTpUYecKuX (GUryp u3
OTPE3KOB, OKPY>KHOCTEH, MX YacTell Ha HEJIMHOBAHHOM
M KJIETYaTOM OyMare; HpeAJiaraTh, OMUCbIBATb U 06CYXK-
AaTh CIIOCOGBI, A/ITOPUTMbI ITOCTPOCHHUSI.
Pacno3HaBaTh U M306pakaTh HA HEIMHOBAHHOH M KJIET-
gaToif Oymare IpsIMO#, OCTPBIH, TymoW, pa3BEpHYTHIN
YIJibl; CPABHUBATh YIJIbL.

BBIYMCAATE JIUHBI OTPE3KOB, JOMaHbBIX.

IloHUMaTh U UCNO/IL30BaTh NIPU pellleHUHU 3aJa4 3aBH-
CHUMOCTH MEXIY CAMHHUIIaMH MeTpM'—leCKOP’I CHUCTCMBI
Mep; 3HAKOMMTBCSI ¢ HEeMETPHUUYECKUMH CHUCTEMaMHu Mep;
BBIpAXKaTh [UIMHY B Pa3IUYHBIX CIUHHIIAX W3MEpEHUS.
HccnepoBaTth Gurypsl u KOH(HUTYpallnH, HCIOIB3YS
r(poBbIe pecypchbl
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OGBIKHOBEHHBIE
Apoou
(48 4)

JpoOs. IlpaBunbHBIE U Hempa-
BIJIbHBIE 1poOu. OCHOBHOE CBOM-
cTBO Apodu. CpaBHeHUE ApOOEH.

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

Penrenne TeKCTOBBIX 3ajia4, CO-
nepxxamux Apoou. OCHOBHBIC 3a-
Ja4u Ha OpoOu.

IIpnmenenne OyKB OIS 3allUCH
MaTeMaTUYECKUX BBIPAKCHUH U
NpeUI0KEeHUH

MoaenupoBaThk B rpaduueckoii, mpenMmerHoil popme, ¢
MOMOIIILIO KOMIIBIOTEpA MOHATHS M CBOWCTBA, CBsI3aH-
HbIE C OOBIKHOBEHHOI pOOBIO.

YuTaTek M 3anMChIBaTb, CPaBHUBATh OOBLIKHOBEHHBIE
npobu, mpejjaraTb, 060CHOBBIBAaTh U 06CYK/aTh CIIOCO-
OBl YIOPSIIOYUBAHUS JPOOCH.

HN306pakaTh OOBIKHOBEHHBIE IPOOH TOYKaMH Ha KOOP-
IMHATHOH MPsIMOii; HCIIOJIb30BATh KOOPAWHATHYIO IIPsI-
MYIO JUIsI CpaBHEHUs ApoOeii.

dopMyIMpOBaTh, 3ANIUCBIBATh C MIOMOIIbI0O GYKB OCHOB-
HOC CBOMCTBO OOBIKHOBEHHOW IpOOH; MCMOJIb30BAaTh OC-
HOBHOE CBOMCTBO IpoOW IjIsi COKpaleHus ApoOeit u mpu-
BEICHUS APOOM K HOBOMY 3HaMEHATENIo.
IIpeacTaBAATh CMEIIaHHYIO IpOOh B BHJIE HENPABUIIb-
HOW W BBIIEJSTH IEIIYIO YacTh YHCJIAa M3 HENPaBHILHOMN
Ipoou.

BeinosiHATh apudmMeTHyecKue AeMCTBUA ¢ OOBIKHOBEH-
HBEIMH IpO0sIMH; IPUMEHATh CBOMCTBAa aprupMETHIECKUX
efcTBUN UIs1 pallMOHAIU3alUU BBIYHUCICHUM.
BBINOJ/JIHATE NPUKUAKY U OL€HKY pe3ybTaTa BEIUHCIIE-
HUii; IpeAJjaraTe U NPpUMEHATh NPUEMBI NPOBEPKHU BbI-
YHCJIICHUM.

I[IpoBOAUTH UCCAEL0BAHUS CBOWCTB JIpoOCi, ONMupasich
Ha YHUCIIOBBIE DKCIIEPUMEHTHI (B TOM YHCJE C MOMOIIBIO
KOMMOBIOTEPA).

Pacno3HaBaTh HUCTUHHBIE U JIO)KHBIE BBICKA3bIBAHHUS O
po6six, IPUBOAUTL NPUMeEPbI U KOHTPIIPUMEPHI, CTPO-
UTh BbICKAa3bIBAHMUS U OTPUIIAHUS BHICKa3bIBAHMIA.
PemaTe TekCTOBBIE 3a/1a4H, coAepIKaIie IpoOHBIe TaH-
HbIC, U 3aJla4¥ Ha HAXOXXJCHHE YaCTH LEJIOTO U IeJIOrO
10 €ro 4acTH; BBIAABJATh UX CXOACTBAa U pa3andus.
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IIpodoaiceHue

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

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

Moae/mMpoBaTh X0/ PELICHUS 3a/Ja4d C ITIOMOIIBIO pPH-
CYHKa, CXEMBbI, TaOJIHUILIbI.

IIpuBOAUTH, PAa36UPATh, OLEHMBATh Pa3JINYHBIC peIlle-
HUsI, 3aIIUCH PEIICHUN TEKCTOBBIX 3a/1ad.

KpMTH4YeCKH OLLeHUBAThb IOJyYCHHBIH pE3yJbTaT, OCy-
LIECTBISATh CAMOKOHTPOJIb, IIPOBEPsisi OTBET Ha COOTBET-
CTBHE YCJIOBHIO, HAXOAMTb OILINOKH.

3HAKOMHUTBCS C UCTOPUEH pa3BUTHS apUPMETHKH

HarnaaHas
reoMeTpus.
MHOroyrojbHUKHA
(10 yv)

MHoroyronbHUKH.  UeTbIpEx-
YTOJIBHHK, NpsIMOYTOJIBHUK,
KBajapar.

ITpakTnueckas padora «I[locTpo-
€HHe MPSIMOYTOIbHHUKA C 3aJlaH-
HBIMHU CTOPOHAaMU Ha HEJIHHO-
BaHHOU Oymare».

TpeyroabHUK.

IImomanes u niepumerp OpsiMoO-
YTrOJIbHUKa U MHOTOYTOJIEHUKOB,
COCTaBJICHHBIX U3 MNPAMOYTOJIb-

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

OnuchbIBaTh, MCNOJb3Ysl TEPMHUHOJIOTHIO, H306pakaTh
IIOMOIIBIO YePTEKHBIX UHCTPYMEHTOB U OT PYKH, MOJe-
JIMpOBaTh M3 OyMaru MHOTOYTOJIbHUKH.

IIp¥BOAUTEL MPUMeEPBI OOBEKTOB PEATHFHOTO MUpPa, IMEIO-
mux (popMy MHOTOYTOJIFHUKA, MPSIMOYTOJILHUKA, KBa-
JApata, TpeyroJjlbHUKa, Ol HUBATh UX JIMHEIHbIE pa3Mephbl.
BBIYMC/IATH: IEpUMETP TPEYrOJbHUKA, NPSIMOYTOJIbHU-
Ka, MHOTOYTI'OJIbHUKA; TUIOIIAb IPSIMOYTOJIBHUKA, KBa-
apara.

H306pakaTh OCTPOYTrOIbHBIC, IPSIMOYTOIBHBIE U TYIO-
YIOJIbHBIE TPEYTOJIbHUKH.

CTpouTb Ha HEJIWHOBAHHOW M KieT4daToil Oymare KBa-
OpaT U NPSIMOYTOJIFHHUK C 3aJJaHHBIMH JIWHAMH CTOPOH.
HccaepaoBaTh CBOMCTBA NMPsSMOYTOJIBHUKA, KBaApaTa IIy-
TEM DKCIIEpUMEHTAa, HAOIIOICHHUSI, U3MEPEHUsI, MOJICITH -
poBaHUs; CpaBHHUBaATh CBOMCTBa KBajpaTa M MPsIMO-
YTOJILHUKA.
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KoHcTpyupoBaTh MaTeMaTHU4eCKHe INPEAJIOKEHHs C IO-
MOIIBIO CBSI30K «HEKOTOPBI», «I000i». PacnosHaBaTh
UCTUHHBIE U JIOKHBIE BBICKA3bIBAaHUS O MHOTOYTOJIbHH-
Kax, IPUBOJAMUTL NPUMePbl U KOHTPIPUMEPHI.
HccinepoBaTh 3aBUCMMOCTD IUJIOIIAU KBaJgpaTa OT JJIU-
HBI €r0 CTOPOHBI.

Hcnosib30BaTh CBOMCTBA KBaAPATHOU CETKH JIJISI TOCTPO-
eHus: GUryp; paséuBaTh NPSMOYTOJbHUK HAa KBaJpaThl,
TPEyrOAbHUKN; COCTABJIATB (GUTYPHI U3 KBAJApPATOB U
OpsIMOYTOIBHUKOB M HAaXOJWUTh UX IJIOMIAAb, pa30MBaTh
¢urypsl Ha IPSIMOYTOJIBHUKH M KBaApaThl 1 HaXOIHUTh
UX TUIOMIAdb.

BeipaxkaTh BeIWUYMHY IUIOLIAAU B Pa3JIMYHBIX €IMHULIAX
U3MEPEHUsI METPUUYECKON CUCTEMBI Mep, IOHMMATh U HC-
NoJIb30BaTh 3aBUCHUMOCTHU MEXJy METPUUECKUMHU €IIU-
HHUIIAMH U3MEPEHUS TIIOIIAIH.

3HAKOMHUTBLCA € NpUMepaMHM NPUMEHEeHUs IUIOMAIN U
IepuMeTpa B IpaKTHUECKUX cuTyauusx. Pemars 3apa-
49M U3 peaJbHOU XKU3HHU, pejAJjaraTh M 06CyKJaTh pas-
JIMYHBIE CNIOCO6BI PEIIeHUs 3a1ad

JecaTuyHblie
Apoou
(38 4)

Jecsituanast  3amuch  OpoOei.
CpaBHEHHE IECITUIHBIX IPOOCHi.

JleficTBUsI ¢ AECATUUYHBIMU JPO-
Osimu. OKpyTJIeHUE IeCSITUYHBIX
npooeit.

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

I[IpeacTaBaATh AeCATUYHYIO ApoOb B BHUJIE OOBIKHOBCH-
HO, YUTATh M 3alMCbIBATh, CPABHUBATH JICCITUIHBIC
nIpobu, mpeAJjaraTb, 060CHOBBIBATh U 06CYK/AaTh CIIOCO-
GBI yHOPsIAOYMBAHUS JICCATUYHBIX APOOCH.
HN306parkaTh necsTUYHBIC APOOH TOYKAMHU Ha KOOPJIH-
HATHOM MPSMOHU.

BbIABIATH CXO0ACTBA U pa3/IM4YUA NpaBuil apudmernde-
CKHUX ﬂeﬁCTBHﬁ C HaTypaﬂbelMl/I qyucJiaMM1u U OCCATHUY-
HBIMHU JIPOOSIMH, OOBSICHSITh UX.
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IIpodoaiceHue

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

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqaloumxca

BBINOJIHATL apudMeTHYECKHE ACHCTBUS C IECATHYHBI-
MH IpOOSIMU; BBINOJIHATh NPUKHUAKY M OLEHKY pe3yJib-
TaTa BBEIYUCICHUH.

IIpyuMeHATh CBOMCTBA apu(METUUYECCKUX JICHCTBUU I
panroHaNIU3alNN BBIYHUCICHUH.

I[IpMeHATh NPABUJIO OKPYIJIEHHS JCCATHUYHBIX JIpOOeH.
IIpoBOAUTH HCC/I€A0BAHUS CBOMCTB IECATUYHBIX IPO-
Ocil, onupasick Ha YHCIOBBIE OKCIIEPUMEHTH (B TOM
YHCIIe C MIOMOIIBI0 KOMIIBIOTEPA), BbIABUIaTh TNNOTE3bl
U MPUBOJUTH UX OOOCHOBAHUA.

Pacrnio3sHaBaTh HUCTHUHHBIC U JIOKHBIC BBICKA3BIBAHUS O
po6six, IPUBOAUTE NPUMeEPbI U KOHTPIIPUMEPHI, CTPO-
UTh BbICKA3bIBAHUS U OTPULIAHUS BHICKA3bIBAHUI.
PelraTh TEKCTOBBIC 3a/1a9H, COAEPKAIINE APOOHBIE JaH-
HBIE, ¥ HAa HAXOXXJEHHE YaCTH IIEJI0T0 M IeJIOr0 IO ero
4acTH; BBISIBJISITh UX CXOACTBA M pa3/IN4YMA.
Moae/mMpoBaTh XOJ PEUICHUS 3aJa4N C TTOMOIIBIO PH-
CyHKa, cxeMbl, Ta0nuuel. [IpyBoAUTH, pa3éuparh, ole-
HUBAThb pa3IM4YHbIe PELICHUs], 3alIMCU PELICHUI TeKCTO-
BBIX 3a7ad.

OnepupoBaTh APOOHBIMU YHCJIAMHU B peajibHbIX >KU3HEH-
HBIX CUTyaIlusIX.

KpuTHYecKM OLleHUBAThb MOJIYyUYECHHBIH pe3yJbTar, OCy-
HICCTBJIATE CAMOKOHTPOJIb, IMPOBEPASS OTBET HAa COOTBET-
CTBHE YCJIOBHUIO, HAXOJIUTh OIIMOKH.

3HAKOMUTBHCA C UCTOPUEN Pa3BUTHSI apUDMETHKHA
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Harnsanas
reoMeTpus.
Tesia u purypsl
B IPOCTPaHCTBe
(94

MHuororpanHuku. M3oOpakeHue
MHOTIOTpaHHUKOB. Mojenu mnpo-
CTPAHCTBEHHBIX TE.

IIpsiMmoyrosibHBIN Napanjienenu-
nen, ky6. Pa3zBépTku KkyOa u na-
payuienenuieaa.

ITpakthueckast pabora «Pa3z-
BEpPTKa KyOa».

O06BéM Kyba, HOPSIMOYTOJIBHOTO
rapa’suiesIeune1a

Pacno3HaBaTh Ha 4YepTekaxX, PHMCYHKaxX, B OKpY>Kalo-
mieM MHUpe TpsSMOYTOJbHBIM TIapajuleslenunes, Kyo,
MHOTOTPAaHHHUKH, ONMMCBIBATh, UCIOJIb3ysd TEPMHHOJIO-
rUI0, OL€HUBATh JIMHEHHbBIE pa3MeEpHI.

IpuBOAUTE IPpUMepPHI 00BEKTOB PEATbHOTO MHUpa, HMe-
OIUX (OpMy MHOTOTpaHHHUKA, IPAMOYTOJIBHOTO Tapai-
Jenenuriea, Kyoa.

HN3o6parkaTh Ky0 Ha KiIeT9aTO Oymare.

HccnepoBaTh CBOMCTBA Kyba, MPsIMOYTOJIBHOTO Iapai-
Jenenuiena, MHOTOTpaHHUKOB, UCIIOJIB3YSA MOICIIA.
Pacno3HaBaTh U U306pakaTh pa3BEéPTKU Kyda U mapaii-
nenenunena. MogeupoBaTh Ky0 W mapajuleienuines u3s
OymMaru U MpOYMX MAaTepHaAIOB, OG'BSICHSITH CIOCOG MO-
JACIUPOBaAHUA.

HaxoauThb nsMepeHus, BBIYMCAATD IUIOMAIb TTOBEPXHO-
ctH; 00BEM KyOa, NPSMOYTOJBHOTO mHapajijieernuIieia;
HCC/IeA0BATh 3aBUCHMOCTb 00hEMa Kyba OT UIMHBI €ro
pebpa, BBIABUTATh U 0G0CHOBBIBATh TMIIOTE3Y.
Ha610AaTh U NPOBOAMTh AHAJIOTUU MEXJy MOHATHIMU
TUIOIIAaAN U 00BEMa, IEPUMETPA U IIIOMIAANA TOBEPXHOCTH.
Pacno3HaBaTh HUCTUHHBIE U JIOXKHBIE BBICKA3bIBAHHUS O
MHOTOTpaHHUKaX, NPUBOAUTH IPUMePbI U KOHTPIIpUMe-
pPBl, CTPOMTB BBICKA3bIBaHUSA M OTPHUIIAHUS BBICKAa3bIBa-
HUM.

Pemiathb 3aja4M 13 peajabHON XU3HU

IloBTOpEeHue
M 000611, eHHue
(10 4)

[ToBTOpEeHHUE OCHOBHBIX ITOHSITHHI
U METOJOB Kypca 5 kiacca, 0000-
LIeHUEe 3HAaHUMI

BBIYMC/IATH 3HAUYCHUS BBIPAXKCHUH, COICPIKAIINX HATY-
pasibHBIC YHCia, OOBIKHOBEHHBIC M JIECATHYHBIC IpOOH,
BBIIIOJIHATH IPEOOPa30BaHUS YHCE.

BpiGMpaTh CHOCOG CpaBHEHWS YHCEJ, BBIYHCIICHUH,
NPUMEHATb CBOMCTBA apu(PMETHYECKUX IEHUCTBUH I
panMoHaIN3aIuy BEIYUCIICHHIA.
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IIpodoaiceHue

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

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

OcyliecTB/JIATh CAMOKOHTPOJIb BBINOJHACMBIX JICHCTBUMA
U CaMOIIPOBEPKY pe3yJbTaTa BBIYHUCIIEHUH.

PemiaThk 3aa4M 13 peajibHON KU3HU, IPUMEHATH MaTe-
MaTH4YeCKHe 3HaHUSA JUIsl pelieHus 3aJad U3 JPyTHuX
Y4eOHBIX MPEIMETOB.

Pemiate 3aja4yu pasHBIMH CHOCOGaMM, CpaBHUBaTh
CIOCOGBI pelleHHs 3aJa4yd, BbIOUPATh palMOHaJbHbIA
crnoco6

6 knacc (He MeHee 170 u)

HasBaHue
pa3zeia (TeMbl)
Kypca (4McjI0 4acoB)

OcHOBHOe coAepKaHue

OCHOBHBIE BUABI AeATEJIbHOCTH 00y4aloLiuxcs

Hatypa/ibHble
4ucaa
(30 9)

AprudmeTHyeckue JeHCTBUS C
MHOTO3HAYHBIMH  HaTypaJbHbI-
MH 4YHcIIaMH. YUCIOBBIE BBIpa-
JKEeHUSI, TIOPSIOK JISUCTBUM, HC-
MoJb30BaHUE CKOOOK. OKpyriie-
HUE HATypaJIbHBIX YHCEI.
Jenurenun W KpaTHBIE YHUCIIA;
HauOONbINNUNA 00U NENUTENL U
HanMeEHBIIIee 00IIIee KpaTHOE.

BbInosiHATh apudMeTHYECKHEe JeHCTBHA C MHOTO3Ha4-
HBIMH HaTypaJIbHBIMH YHCJIaM{, HAXOAMWTb 3HadeHHus
YHCJIOBBIX BBIP@KEHMII cO CKOoOkamMu U 0e3 CKOOOK; BBbI-
YHC/IATh 3HaYeHUs BBIPAKEHUN, COAEpKAINX CTCIEHH.
BBINOJIHATHL NPUKUAKY U OLE€HKY 3HAaUYeHHUH YHCIIOBBIX
BbIp@)KEHUH, IPUMEHATb NPUEMBI IPOBEPKM pe3yJIbTaTa.
Hcnosib30BaTh NPHU BBIYMCJICHUAX NEPEMECTUTEIBHOE U
COYeTaTeIIbHOEe CBOWCTBA CIIOKEHMSI MU YMHOXEHUs, pac-
MpeIeINTEIbHOE CBOMCTBO yMHOXXEHUS OTHOCHTEIIBHO
CIIOKEHUSI, CBOMCTBAa apU(PMETHUCCKUX IACHCTBHIA.
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PasnoxxeHue unciaa Ha OPOCThIEC
MHOXHUTENU. JlenuMOoCTh CyMMBI
U npousBeneHus. Jlenenue ¢ oc-
TaTKOM.

PemeHnne TeKCTOBBIX 3aaa4

HccnepoBaTh 4YHCIOBBIE 3aKOHOMEPHOCTH, HPOBOIUTH
YHCJIOBBIC DKCIICPUMCHTHI, BbIABUI'aTh U 060CHOBBIBATH
TUNoTe3bl.

dopmMy/IMpOBaTh Onpeje/eHus JCIUTEIsT U KPaTHOTO,
HanOOoJIBIIIeTO OOIIEero ASIUTEIsI 1 HAMMEHBIIIEr0 O0IIero
KpPaTHOT'O, MPOCTOrO U COCTABHOT'O YHCEJI; UCIIOJIb30BaTh
3TU MOHATHUS NPU PELUICHUM 3aad.

[IpuMeHATHh aJTOPUTMbI BBIYHCIICHUS HaHOOJBIICTO
o0miero AeinuTeNss M HAaWMEHBIIETO OOIIero KpaTHOIro
IBYX YHCEJI, aJlTOPUTM Pa3JIOKCHHUs YHCIIa Ha MPOCTHIC
MHOKUTEIH.

HccnepoBaThb yciaoBus 1eTUMOCTH Ha 4 u 6.
HccnepoBaTh, 06cyKAaTh, GOpPMYyJIMPOBAaTh U 0GOCHO-
BBIBAaTh BBIBOJ, O YETHOCTH CyMMBI, IIPOMU3BEACHHUS: ABYX
4E€THBIX YMCEN, ABYX HEUETHBIX UHMCIIE, YETHOIO U HEUET-
HOT'O YHCEIL.

HccaepaoBaTh CBOMCTBA JICIMMOCTH CYMMBI M IIPOU3BE-
JICHUSI YHCEII.

[IpuBOAMTE NPUMEPHI UKcell C 3aJaHHBIMU CBOMCTBaMH,
pacno3HaBaTh BepHble U HeBEPHbI€ YTBEPXKICHUS O
CBOMCTBax YHcell, ONPOBEPraTbh HEBEPHBIC YTBEPKICHUS
C IOMOUIHI0 KOHTPIIPUMEPOB.

KoHcTpynpoBaTh MaTeMaTH4YeCKHe NpeAJIOKEHHS C I10-
MOIIBIO CBSI30K «W», «HJIH», «ECIH..., TO...».

PemaThb TeKCTOBBIC 3a71a4i, BKIIOYAIONIAE MOHSITHS AC-
JIUMOCTH, apU(PMETHYECKUM CIOCOOOM, HCITOIB30BaTH
repedop BCceX BO3MOXKHBIX BApPHUAHTOB.
MoaesMpoBaTh XOJI peUICHUs 3aJa4Ul C TIOMOIILIO PH-
CYHKa, CXE€MBbI, TaOJIUIIbI.

I[IpuBOAUTSH, pa36upaTh, OLLEeHUBATH Pa3JINYHbIC pEIlle-
HUS, 3aIIICH PEIICHUN TEKCTOBBIX 3aJ1a4.
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IIpodoaiceHue

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

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

KpuTH4eCcKH OlleHMBATh MOJIyYeHHBIH pe3ynbTaT, HaXxo-
JUTH OIIMOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, MPOBEPSS
OTBET Ha COOTBETCTBHE YCJIOBUIO

Harnaauasa IlepnienauKyJIsApHBIC HOpsIMBIC. Pacnio3HaBaTh Ha yepTekax, pUCyHKax Cliydyad B3auM-
reoMeTpus. ITapannensHbIe IpsIMBIE. HOT'O PACIIONOKEHHUS ABYX MPSIMBIX.
IIpsameble Ha PacCTOsHIE MEKITY ABYMS TOU- H3o6paxaThb COMOILBIO ‘lngé)KHLIX MHCTPYMEHTOB Ha
MJI0CKOCTH KAMH, OT TOUKH 10 TIPSIMOH, JUTH- HEJIMHOBAHHOW M KJIETUaTOl Oymare JBe IEpeCceKaroln-
(7 49) Ha MyTH HA KBAIPATHOMN CETKe. ecsl IPsIMBbIC, JIBE NAPaUIeIbHBIC NPSAMBIE, CTPOUTH TIPS -
MYyI0, IEpIEHAUKYIAPHYIO JaHHOMU.
IMpumMepsl mpsiIMBIX B IIPOCTpPaH- IIpUBOAUTEL NPUMEPHI NapaAUICIbHOCTH U NEPHEHIUKY-
CTBC JISIPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.
PacnozHaBaTh B MHOTOYTOJBHHKAX MEPHEHIUKYIISPHEIC
¥ mapajuienbHble cTOpoHBl. M306pakaTh MHOTOYTOIb-
HUKU C TTapaIeIbHBIMU, IePIeHANKYIISIPHEIMH CTOPO-
HaMU.
HaxoaAuTb paccTOsTHHE MEXIy ABYMsSI TOYKaMH, OT TOU-
KH 0 TIPAMOM, JJIWHY ITyTH Ha KBaJApPaTHOM CeTKe, B TOM
YHCJIe UCIIOJIB3Ysl HU(POBBIE PECyPChI
Jpo6u OOBIKHOBEHHAsI APOOH, OCHOBHOE CpaBHUBaTh M yNopsAA04YuBaTh 1poOH, BHIGUPATh CIO-
(32 4) CBOMCTBO JApoOHM, COKpalleHne €06 cpaBHEHHs APOOEii.

npoGeii. CpaBHEeHHE U yHOPSII0-
YyUBaHUE JIPOOCH.

Jlecsituunble IpOOU U MeTpHUUe-
cKasi cucTeMa Mep.

IIpeacTaBAATb ASCATUYHBIC IPOOH B BHIAC OOBIKHOBCH-
HBIX Ipo0eil 1 OOBIKHOBEHHBIC B BHJC ACCATUIHBIX, UC-
NO0JIb30BaTh 3KBUBaJICHTHbIE NpeJCTaBJIeHUs IPOOHBIX
YHUCeJI TIPU UX CPABHEHUH, MPU BBIYHUCIICHUSIX.
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Apudmerudeckue ASKHCTBUS C
OOBIKHOBCHHBIMH M JCCSITHUYHBI-
MU IPOOSIMHU.

OtHomreHue. /leneHue B JaHHOM
oTtHomieHnH. Macmrab, Tporop-
IS,

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

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

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

Hcnosib30BaTh AecsTUYHBIE ApOOU MpU MPeoOpa3soBaHUN
BEJIMYMH B METPUYECKOM CHCTEME MeEp.

BbINoJIHATE apuPpMeTHIECKHe AeHCTBUA C OOBIKHOBCH-
HBIMH U JCCTHYHBIMH JIPOOSMH.

BbI4nC/IATH 3HAaUCHUS BBIPAKECHUM, COIEPIKAIIUX OOBIK-
HOBEHHBIE U NECATHYHBIE APOOH, BHIMOIHATH Ipeobpa-
30BaHus ApoOeii, BLIGUPATh CIIOCO6, MIPUMEHATH CBOM-
cTBA apupMEeTHICCKUX NESHCTBHI I pariioHaIN3aIUA
BBIYUCIICHUH.

CoCTaBJIATH OTHOILIEHUS U IIPOIIOPIHH, HAXOAUTh OTHOIIE-
HHUE BEJIIMYUH, JSJIUTh BEJIMYNHY B JAHHOM OTHOIICHHH.
HaxoauTh 3KCnepUMeHTaJ/IbHBIM NYyTEéM OTHOIICHHE
JUITMHBI OKPY)KHOCTH K €€ ITHaMeTpy.
HHTeprnpeTHpoOBaTh MacmTad KaK OTHOIICHHE BEIUYNH,
HaXOAMTh MacITad MiIaHa, KApThl U BEIYUCISITh PACCTO-
SIHUSL, UCIIOJIB3Ysl MacIITal.

OGBSICHSITD, 4TO TAKOE MPOLICHT, YHOTPEOISITH 060POTHI
peYu CO CIOBOM «IIPOLIEHT». BBIpakaTh NHpOIEHTHI B
Ipo0siX U IpOoOH B NMPOIEHTAX, OTHOIICHHE IBYX BEJIWYUH
B IIPOLIEHTAaX.

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

PemaTh 3asa4M Ha 4acTH, NPOLEHTHI, IPOIOPIMH, HA
HaXOXXJIeHHe IpoOu (MPOIIEHTa) OT BEIIMYUHBI U BEJIUIH -
HBI 110 €€ ApoOu (TpoIeHTy), Apodu (ImpoIeHTa), KOTO-
pBIi cocTaBisieT OJHA BeJIW4YWHA OT Apyroil. [IpuBoaUTS,
pa36upaThb, OLLEeHUBATh Pa3INYHbIC PCIICHUS, 3AMUCH
peUIeHU TEeKCTOBBIX 3a1a4.

HN3BiekaTb HHPOPMALUIO U3 TAOIWIl U JUArpamMM, WH-
TepPIPEeTUPOBATH TAOJIWIHBIE JAaHHBIC, ONPENCSIISITh Hau-
Oonbplllee 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

Harnaagunas
reoMeTpus.
CumMmeTpus
(6 4)

OceBast cummetpust. Llentpanb-
Hasi CHMMETpPHSI.
IToctpoenue
¢uryp.
IIpaktrnueckast padora «OceBas
CUMMETPHSI».

CUMMCTPHUYIHBIX

CI/IMMeTpI/IH B IIPOCTPAHCTBE

Pacno3HaBaThb Ha yepTekax U n300pakeHUsX, U306pa-
2KaTh OT PyKH, CTPOUTb C MOMOIILIO HHCTPYMEHTOB (u-
rypy (OTpe3oK, JIOMaHYIO, TPEyrOJbHHUK, HPAMOYTOIb-
HHUK, OKPY)XHOCTB), CHMMETPHYHYIO JAaHHOW OTHOCH-
TCJIIBHO l'[pf[MOf;I, TOYKH.

HaxoauTh NpUMepbl CHMMETPHUN B OKPY>KaIOIIEM MHpE.
MoaeavpoBaTh u3 Oymaru ABe (GUTYpPBI, CHMMETPUYHBIC
OTHOCHUTEJIBHO IpsAMOI; KOHCTPYHPOBATh Ic€OMETpUYe-
CKHC KOH(i)I/IpraIII/II/I, UCIIOJIb3Ys CBOMCTBO CUMMETpPUU,
B TOM YHCJE C IIOMOIIBIO HU(POBBIX PECYPCOB.
HccrenoBaTh CBOICTBA U3YYCHHBIX (UTYD, CBSI3aHHBIC
C CUMMeETpUEH, HUCIIONB3Ysl dKCIIEPUMEHT, HaOII0JIeHHE,
MOJICJIUPOBAHHUE.

OGOCHOBBIBATH, ONIPOBEPraTh C MOMONIHFIO KOHTPIIPUME-
POB YTBEPKIACHHS O CUMMETpHUH (PUTyp

BripaxeHus
¢ 6yKBaMH
(6 1)

IIpnMmenenne OyKB IJIsI 3allUCH
MaTeMaTUYeCKUX BBIPAKCHUUN U
npeanokeHuii. bykBeHHbIE BbI-
pPa’keHHUsI U YHUCJIOBBIC MOJCTA-
HOBKH.

BykBeHHBIC paBeHCTBa, HaXO0XK-
JICHUE HeU3BECTHOTO KOMIIOHEHTA.
Ddopmyibt

Hicnios1b30BaTh GYKBBI /il 0003HAYECHUS] YHUCEJI, IIPHU
3alUCh MaTEeMaTHYEeCKHX YTBEP)KIACHUI, COCTaBIISITh
OYKBEHHBIC BBIPKCHUS 10 YCIIOBHIO 3aa9H.
Hcciea0BaTh HECI0XKHBIE YHCIIOBbIE 3aKOHOMEPHOCTH,
HUCIIOJIB30BaTh 6yKBI)l JJIs1 UX 3allucH.

BBIYHCAATH YHCIO0BOE 3HaYCHHE OYKBEHHOT'O BBIpaXke-
HUS [IPY 3aJlaHHBIX 3HAYCHHSIX OYKB.

3anuceiBaTh GOPMYJIBL: IepUMETpa U IUIOLIALN HPSIMO-
YrojJbHUKa, KBaJpara, IJIHUHbI OKPYXHOCTH, IIOHIaAN
Kpyra; BbIIOJIHATB BBIYMCJIEHUS 110 3TUM (GopMyJiaMm.
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CocTaB/ATh (POPMYJIbl, BBIPAKAIOUINE 3aBUCHUMOCTH
MEX/y BEJIWYHHAMHU: CKOPOCTh, BPEMsl, PACCTOSIHUE; Iie-
Ha, KOJWYECTBO, CTOUMOCTbh; MPOU3BOAUTEILHOCTD, Bpe-
Msi, 00BEM pabOTHI; BBIMOIHATH BBIYHUCIICHHS II0 3THM
popmynam.

HaxoauTh HEU3BECTHBI KOMIIOHCHT apU(PMETHICCKOTO
NEeUCTBHS

Harnsgnas
reoMeTpusl.
durypsni

Ha MJIOCKOCTU
(14 4)

YeThIpEXYTroJIbHUK, IPUMEPHI
YeThIPEXYTOJIBHUKOB. IIpsimo-
YrOJIBHUK, KBaJpaT: CBOHCTBa
CTOPOH, YIJIOB, AMaroHa’je.

HUsmepenue yriosB. Bupasl Tpe-
YTOJIbHUKOB.

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

IlpaxTtuaeckass pabora «llmo-
iaap Kpyra»

HN306parkaTh Ha HEJIMHOBAHHOW M KJeT4aTOH Oymare c
HCIOJIb30BAHUEM YEpPTEKHBIX HHCTPYMEHTOB YETHIPEX-
YTOJIBHUKH C 3aJJaHHBIMHM CBOMCTBaMHM: C TapaelbHbI-
MU, TEePHEeHAUKYISIPHBIMH, PaBHBIMH CTOPOHAMH, IIps-
MBIMU yIJIAMH M Jp., PaBHOOEIPEHHBIH TPEyroJIbHUK.
Ilpeasarath U 06CYyKJaTbhb CHOCOGbI, AJIrTOPUTMBI I0-
CTPOCHHSI.

HccnepoBaThb, ucnonb3ys >KCIEPUMEHT, HAOIIOACHUE,
MOJeNUpOBaHNe, CBOMCTBA MPSIMOYTOJIbHHAKA, KBAaaApaTa,
pa3zouBaThk Ha TpeyroiasHuKH. O60CHOBBIBATH, ONIPOBEP-
raThb ¢ IIOMOIIbIO KOHTPIPUMEPOB yTBEPKJIACHUS O Mps-
MOYTOJILHUKE, KBaJipaTe, paclo3HaBaTh BEpPHbIE U He-
BEpHBIE yTBEP KICHHUSI.

H3MepATh ¥ CTPOUTD C ITIOMOIIBIO TPAaHCIIOPTHPA YTIIHI, B
TOM dYHCIIE B MHOTOYTOJIEHUKE, CPABHMBATh YTIbHI; pac-
NO3HABATh OCTpPHIC, MPSIMBIE, TYIbIE, PAa3BEPHYTHIE YTIIEL.
PacnosHaBaTh, M306pakaTh OCTPOYTOJBHBIH, IPSIMO-
YrOJBHBIM, TYNOYIOJIbHBIH, pPaBHOOEAPEHHbIH, pPaBHO-
CTOPOHHUI TPEYTOIbHUKH.

BBIYMCIATE NIEpUMETP MHOTOYTOJBHMKA, IUIONIaAb MHO-
royrojibHHKa pa3OMeHHeM Ha NMPSMOYIOJbHUKH, HAa PaB-
HBIE QUTYPBI, UCTIOIB30BAaTh METPUUYSCKUE €IUHUIBI 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

Hcnosb30BaTh NPUGIMKEHHOE H3MepeHMe JUTHH U I1J10-
maneid Ha kjaeTdaToid Oymare, mpuUOIMKEHHOE HU3Mepe-
HHE JUIMHBI OKPY>KHOCTH, IUIOIIAAN KPyra

Ios10:KUTEIbHbIE
U OTpULATe/IbHbIE
4yucaa

(40 4)

Ilenple uncna. Monayines uucia,
reoMeTpudecKkasl HHTepHapera-
nust Moays. HuciaoBeie mpome-
JKYTKH.

ITomo>xuTenpHBIE U OTPHULIATEIb-
Hble yucna. CpaBHEHHE MOJOXKHU-
TEJIbHBIX U OTPUIIATEJIbHBIX YH-
cen. ApudMeTHYecKue JeHCTBUS
C TIOJIOKWUTEIBHBIMUA M OTpHUIIA-
TEJIbHBIMU YHCJIaMH.

Pemenne TekCTOBBIX 3a1ad

IIpUBOAUTEL IPUMEPHI UCIOJIb30BAaHUSA B pPeajbHOM XKU3-
HH TIOJIOKUTEIBHBIX U OTPHUIATEIBHBIX UHCEII.
H306pakaTh 1eJble Yrciia, MOJ0KUTEIbHbBIE U OTpHULIa-
TEJIbHBIC YHCJIa TOYKAaMU Ha YUCJIOBOM NpsIMOU, UCIIOJIb-
30BaTh YHUCIIOBYIO MPAMYIO JJI CPaBHEHUS YHCEI.
IIpyMeHATH NMpaBWJA CPaBHEHHS, YIOPALOYHUBATH Iie-
JIple Yucia; HaXO0AUTh MOJyJb YHCIA.

PdopmMy/IMpOBaTh NPaBUJIa BBIUNCICHUS C MOJI0XKUTEIb-
HBIMHU U OTPULATEIBHBIMHU YHCJIaM{, HAXOAUTh 3Ha4Ye-
HHUSA YUCIOBBIX BBIPAKEHUH, COJEpKAMMUX JIeHCTBUSA
C TIOJIOKUTENBHBIMH M OTPHULATEIHHBIMU YHCIAMHU.
IIpuMeHATh CBOMCTBA CIIOKEHHUS M YMHOXCEHHS JUIS
peoOpa3zoBaHUsI CyMM U MPOU3BEICHUN

IlpeacraBnenune
JAAHHBIX
(64)

IIpsimoyronbHas cuctema Koop-
auHAT Ha TuiockocTu. Koopauna-
ThI TOYKH Ha TIOCKOCTH, a0CIIHC-
ca W opauHaTa.

CronbuaTble W KpYroBble aua-
IrpaMMBI.

[TpakTuueckas padora «IlocTpo-
CHHEC JuarpamMmm».

OGBACHATh U WIIIOCTPUPOBATh NOHATHE TPSIMOYTOJIb-
HOM CHCTEMBI KOOPJMHAT Ha IUIOCKOCTH, MCIOJIB30BaTh
TEPMHUHOJIOTHIO; CTPOMTB Ha KOOPJAMHATHON IJIOCKOCTH
TOYKH U (I)I/Il"ypbl 110 3a/IaHHBIM KOOpJAnHaTaM, HAXOAUTb
KOOpPJHHATHI TOYEK.

YuTaTh crojbuarbie 51 KpPyTOBBbIE AAarpaMMBl;
MHTEepNpeTUpPoOBaTh JaHHbIE; CTPOUTD CTOJI0YAThIC aUa-
rPaMMBI.
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Pemenue TekCTOBBIX 3aj1a4, CO-
AepsKallux JTaHHBIC, MPEICTaB-
JICHHBIC B TalOJiMlIax U Ha JgUa-
rpaMmax

Hcnoabp3oBaTh MHGOPMAILMIO, IIPSACTABICHHYIO B Ta-
Onuiax, Ha gUarpaMmax JUIsl pelIeHHs] TeKCTOBBIX 3a1ad
M 3a7a4 U3 peasibHOM KU3HU

Harasagaast
reoMeTpusl.
durypsi

B IPOCTPAHCTBE
(9 4)

IIpsiMmoyrosbHBIN TNapanjienenu-
nen, Ky0, mpusMma, IHUpaMuia,
KOHYC, OWINHIAP, map u chepa.
HN306paxkeHre IIPOCTPAHCTBEH-
HBIX ¢(uryp. IIpumepsr pa3sép-
TOK MHOTI'OIPaHHUKOB, IIMJIWH-
Jpa u KOHyca.

IIpakTtnueckass pabora «Co3zna-
HUE MOJeJeld MNpOCTPaHCTBEH-
HBIX QUTYP».

ITonsitue 0O6BEMA; STUHHUIIBI H3-
MepeHust 00béma. OO0BEM IpsiMO-
YTOJIBHOIO IapauleJIeIuIie/a,
KyOa, ¢popmMybl 00BbEMa

PacnosHaBaTh Ha YepTekax, pUCYHKaxX, ONMCBIBATh ITH-
pamMuny, IpusMy, [UIHHIP, KOHYC, IIap, M306pakaTh
HX OT PyKH, MOJeJIMPOBATh U3 OyMaru, IUIacTHUIIHNHA,
NpoBOJIOKK U 1ip. [IpUBOAUTH NPpUMePbI OOBEKTOB OKpPY-
JKaIOIIero MHpa, UMEIOINX (GOPMBI Ha3BaHHBIX TeEll.
Hcnosib30BaTh TEPMHUHOJIOTHIO: BeplMHA, peOpo, rpaHsb,
OCHOBaHME, BBICOTA, PaANyC M IHAMETpP, pa3BEPTKa.
H3y4yaThb, UCHOIB3ys SKCICPHUMEHT, HAOIIOACHUE, H3Me-
peHue, MOJEIUPOBaHUE, B TOM 4YHUCJIE KOMIBIOTEpHOE, U
ONMCBIBAaTh CBOMCTBA Ha3BaHHBIX TeJl, BBISIBJASTD CXO/-
CTBA U pasJIMYUA: MEX1y NUPAMUION U IPU3MOM; MEXK-
Iy OWJIWHAPOM, KOHYCOM H IIapOM.

Pacno3HaBaTh pa3BEPTKH TNapajuiejenunena, Kyoda,
NpU3MBbI, IUPaMUIbI, KOHYyCa, HWINHIAPA; KOHCTPYUPO-
BaThb JaHHBIE TeJla U3 pa3BEPTOK, CO3aBaTh UX MOJIEIU.
Co3aaBaTh MOJ,eJIM IPOCTPAHCTBEHHBIX GuUTyp (13 Oyma-
TH, TIPOBOJIOKH, TIACTHJIMHA U JIP.)

H3MepATh HA MOAeJIsAX: JUTNHBI pE6ep MHOTOTPaHHHUKOB,
AuaMeTp 1apa.

BeIBOAUTE POPMYJIy 00bEMa MPSIMOYTOJIBHOTO MHapaluie-
JIeTUnesa.

Bbryucaarb 1o ¢opmysiaM: 00bEM MPSIMOYTOIIFHOTO ITa-
pamienenunena, Kyba; HCIOJIb30BaTh SIUHHIBI U3Mepe-
HUsT 00bEMa; BBIYMCAATh 00BEMBI TEJ, COCTABIIEHHBIX M3
KyOOB, mapajuleJienune0B; pelmaTh 3a4a4y C peajibHbI-
MU JaHHBIMU




w

IIpodosicerue
HasBaHue
pasgesa (TeMbl) OCHOBHOe cojep KaHHe OCHOBHbIE BU/bI J€ATEJBHOCTA 06Y4YalOLIUXCHA
Kypca (4Hc/io 4acoB)
IloBTOpPEHnue, IToBTOpEeHNE OCHOBHBIX HOHSATUN BBIYMC/IATE 3HAaYE€HUsI BBIPAXKEHUM, COAEPIKAIIUX HATY-
0600611 eHHE, 1 METOJ0B KypcoB 5 u 6 ki1accos, pajbHBIC, LIEIbIC, MOJOXUTECIBHBIC U OTPULlATEIIbHBIC
cucTreMaTHU3anusa 0000IIeHHEe U CHUCTeMaTH3alus 4qyciia, OOBIKHOBEHHBIC U JICCSITUYHBIC APOOH, BBIIOJ-
(20 9) 3HAHUI HATH MPE0Opa30BaHMUsI YHCEI U BBIPAXKSHHUH.

BeIGMpaTh CHOCOG CpaBHEHMsI 4YHCEN, BBIYHCIICHUH,
NPUMEHATb CBOMCTBA apu(pMETHYSCKUX JIEHCTBUH IS
paloOHAIIN3AIMU BEIYUCICHUH.

PemaTs 3aa4u U3 peajabHOH )KU3HU, HPUMEHATh MaTe-
MaTH4YecKHue 3HAaHMA Ul pelleHHs 3aJad U3 JPYTux
IIPEIMETOB.

PemaThb 3aa4M pa3sHbIMH CIIOCO6aMH, CPaBHUBATD, BbI-
6upaTh CHOCOGHI peleHNs 3aaduu.

OcyiliecTB/JIATh CAMOKOHTPOJIb BBINOJHIEMbIX JASHCTBHI
M CaMOIIPOBEPKY pPe3yJibTaTa BIYHUCICHUI

IIpu paszpaboTke padoueil nmporpaMMbl B TEMaTHYECKOM IIJIAHUPOBAHHUHU JIOJKHBI OBITh YYTEHBI BO3MOX -
HOCTH HMCIHOJIB30BAaHMS 3JEKTPOHHBIX (IM(POBBIX) 0Opa3oBaTEIbHBIX PECYPCOB, SIBISIOMINXCS YI€OHO-METO-
JIMYECKUMHU MaTepualiaMu (MyJIbTHMEIUWHBIE IIPOrpaMMbl, 3JIEKTPOHHBIE YUYEOHMKH M 3aJauyHUKH, DJICK-
TPOHHBIE OMOJINOTEKH, BUPTyAIbHBIE J1aO0OpaTOPUH, UTPOBBIE MPOrpaMMBbl, KOJUICKIUH HUQPPOBBIX 00paszo-
BaTEJIBHBIX PECYPCOB), MCHOJIB3YEMBIMHU JUJIsI OOy4YE€HHS] U BOCHHUTAHUS Pa3jIWYHBIX T'PYNII MOJIb30BaTeleH,
MPEACTABICHHBIMHU B AJIEKTPOHHOM (LIIH(PPOBOM) BHIAE U PEATHU3YIOINMH TUIaKTHIeckue Bo3moxxkHoctu KT,
coaeprKaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 0Opa3oBaHUU.




PABOYAS NMPOrPAMMA YYEBHOIO KYPCA
«AJITEBPA». 7-9 KNACCbI

LEN U3YHEHMA YHEBHOI O KYPCA

Anrebpa ABISICTCA OTHUM W3 OIMIOPHBIX KyPCOB OCHOBHOM IIKOJBI:
OHa OoOecIeYynBaeT U3y4YEeHUE NPYTUX NUCIHUIUIINH, KAK €CTECTBEHHO -
Hay4YHOT'0, TAaK U TYMaHHTapHOI'O IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO
IS TPOJOJKEHUST 00pa3oBaHUsS M B MOBCEIHEBHOM XM3HU. Pa3zBu-
THE y OOy4YalOIIMXCsl HAyYHBIX IPEJICTABICHUNH O MPOUCXOKICHUU
U CYLIHOCTH anreOpandeckux aOCcTpaKUui, CIoco0e OTpa)KeHHUs
MaTeMaTHYEeCKOH HayKO# SBIICHUI U MPOIECCOB B MpHUpOAe U od1mIe-
CTBE, POJM MaTEeMaTHYECKOrO MOJIEJIMPOBAHHS B HAy4YHOM IO3Ha-
HUU U B MPAKTHKE CHOCOOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MHUPO-
BO33PCHHUA M Ka4eCTB MBINUICHUS, HCOOXOMUMBIX IJIsI aJalTallid B
COBpPEMEHHOM U(PPOBOM oOmiecTBe. M3ydeHne aareOphl eCTECTBEH -
HBIM 00pa3oM oOecrieyrnBaeT pa3BUTHE YMEHHUs HaOII0AaTh, CPaBHU -
BaTh, HaXOJUTHh 3aKOHOMEPHOCTH, TpeOyeT KPHUTHYHOCTH MHBIIILIC-
HUs, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH JICH-
CTBUS M BBIBOJBI, (popMynupoBaTh yTBepxkacHUs. OCBOeHUE Kypca
anreOpel oOecneynBacT pPa3BUTHUC JIOTHYECKOTO MBIIIJICHUS 00yva-
FOIIUXCS: OHH HCIIONB3YIOT JASHyKTHBHBIE W HHIYKTUBHBIC pac-
CyXJaeHHus, 0000meHne U KOHKPEeTH3aIluio, abcTparupoBanyue U aHa-
noruto. OOydeHue anreOpe mNpeamnoJaraeT 3HAYUTEIbHBIN O0BEM
CaMOCTOSITCIIFHOU ACSITCIIFHOCTA OOYYAIOIIUXCS, TOATOMY CaMOCTO-
SITEJILHOE PEIIeHHE 3a7la4 €CTECTBEHHBIM O00pa3oM SIBIISIETCSI peasiv-
3anueil AesITeJIbHOCTHOTO MPHUHIIUIIA O0YYeHUS.

B cTpykType mporpamMmbel yaeOHOTO Kypca «Anredpa» OCHOBHOM
IIKOJIbI OCHOBHOE MECTO 3aHMMAIOT COACPIKaTeJIbHO-METOINUYECKUE
TuHUK: «Yuclia U BBIYMCIIEHUS»; «ANreOpandecKue BBIPAXKCHUS;
«YpaBHeHHsI U HepaBeHCTBay»; «DPyHkuum». Kaxxmas u3 sTUX cO-
JIepKATEIIbHO-METOANYECKUX JIMHUH pa3BUBAETCSI HA IPOTSHKEHUH
TpEX JIET M3YyYEHUs Kypca, ECTECTBEHHBIM 00pa3oM IepenieTasich U
BBaHMOHeﬁCTByﬂ C IpyTruMu €ro JIMHHUAMMH. B XO04€ N3YUYCHUA Kypca
00y4aromMMCsT TPUXOJAUTCS JIOTHYECKHU PacCy /aTh, UCIIOIb30BaTh
TEOPETHUKO-MHO>KECTBEHHBIN SI3BIK. B CBSI3U C 3THM I1eiecoo0pa3Ho
BKJIIFOUUTH B IpOorpaMmy HEKOTOPBIC OCHOBBI JIOTUKH, IIPOHU3bIBA-
JOIIME€ BCE OCHOBHBIE pa3jelibl MaTeMaTH4YeCKOro o0pa3oBaHUsl WU
CHOCOOCTBYIOIINE OBJIAJCHUIO OOY4YalOIIMMUCS OCHOB YHHUBEPCAIb-
HOTO MaTeMaTHYECKOro s3bIika. TakuM o6pa3zoM, MOXKHO YTBEpXK-
J1aTh, YTO COJIEPXKATEIILHOW M CTPYKTYPHOH OCOOEHHOCTBHIO Kypca
«AnredOpay» sIBIsSICTCSI €0 MHTETPUPOBAHHBIN XapakTep.

MATEMATUKA. 5—9 knaccbl 43



CopeprkaHue TUHUU «HUcIa U BBIYUCIEHUS» CIIYy>KUT OCHOBOM
JUIsl majibHEHNIIEro N3y4eHusI MaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO
y 0oOydJaromuxcst JIOTHIECKOT0 MBIIIIICHUS, (POPMUPOBAHUIO YMEHUS
MMOJIb30BATHCSI AJITOPUTMAaMHU, a TaK)Ke IIPUOOPETEHUIO NpaKTHYe-
CKHMX HaBBIKOB, HEOOXOAUMBIX JUISI IOBCETHEBHOHN KM3HHU. Pa3Butne
HOHSITUS O YHACJI€ B OCHOBHOM IIIKOJIE CBSI3aHO C pallMOHAIbHBIMH U
UppalMOHAIBHBIMU YHCJIaMHU, (POPMUPOBAHUEM HPEJICTABICHUN O
JAEeHCTBUTEIBHOM 4YHCHE. 3aBEepIISHUE OCBOCHUS YHCIOBOM JIMHUN
OTHECCHO K CTapIIeMy 3BEeHYy O0IIero oOpa3oBaHUsI.

ConeprkaHue NByX alilreOpanyecKuX JUHUN — «AnreOpandeckue
BBIPKCHUS» U «YpaBHEHHSI U HEPABEHCTBa» CIOcOOCTBYET (OpMHU-
pOBaHHIO y OOydYarOIIMXCSl MAaTEMAaTHYSCKOTO aIrapara, HeoOXoau-
MOTO JUIsI pEIICHHUs 3ajad MaTeMaTHUKH, CMEXHBIX MPEJIMETOB U
MPaKTUKO-OPUCHTUPOBAHHBIX 3a7ad. B OCHOBHOW IIKOJiC¢ y4cOHBIH
MaTepHas rpyHnIupyeTcs BOKPYT pallMOHAIbHBIX BBIPAXKEHUI. AJl-
reOpa AEMOHCTPHUPYET 3HAUCHNE MAaTEMaTHKH KakK SI3bIKa JUIS I10-
CTPOCHHUSI MaTeMaTHYECKUX MOJEJICH, OMUCAaHUs ITPOIIECCOB U SABJIE-
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 (pOpPM BHOCHT CBOM crneumUUYECKHN BKJIAJ B pa3BUTHE
BOOOpaXKEeHMsI, CIIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPYECTBY.

Conepxkanne (yHKIMOHAJIBHO-TpadUIECKON JIMHUHM HAlleJIeHO Ha
MOJIy4YeHHUEe IIKOJbHUKAMH 3HAaHUM O (QYHKIUIX Kak BaKHeHIIen
MaTeMaTHYEeCKONM MOJEeNH Ais ONHMCAHUs U HCCIENOBaHUS Pa3HO-
00pa3HBIX MPOIECCOB U SIBICHUN B pupoje u obmiectse. M3yuenue
S3TOr0 MaTepuaja CIOCOOCTBYET PAa3BUTHIO Y 00yUaIOMINXCS YMEHUS
HUCTOJIF30BaTh pPa3jIWYHBIC BBIpA3UTEIbHBIE CpEJCTBa S3bIKa MaTe-
MaTHUKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpadHyecKue, BHOCHUT
BKJIaJ B (popMUpOBaHHE MPEJICTABICHUN O POJIM MaTEeMaTHUKH B pa3-
BUTHH LIMBWJIN3AIIUA U KYJBTYPBHI.

MECTO YYEBHOIO KYPCA B YYEBHOM [1/IAHE

CorylacHO ydyeOHOMY IuIaHy B 7—9 kiaccax m3ydaercs y4ueOHBIH
Kypc «AireOpay», KOTOPBI BKIIOYAET CJIEAyIOININe OCHOBHBIE pa3-
nensl comeprkaHus: «Hucna M BBIYHCICHUS», «Anrebpamdeckue
BBIPKCHUSD», « YpPAaBHEHUSI U HEPABCHCTBa», « DYyHKIIHMI».

YueOHbIM IUlaH Ha u3ydeHHe ainreOpsl B 7/—9 Kiaccax OTBOJMT
He MeHee 3 y4eOHBIX YacOB B HEJEJIO B TEYEHHE KaKJI0TO roaa o6-
YYEeHUs, BCETO 3a TpU rojga odydeHuss — He MeHee 306 ydeOHBIX
4acoB.
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COZEPYAHME YYEBHOTO KYPCA (MO FOZIAM OBYYEHMS)
7 Knacc

YHucaa u ebrvucaeHun
PauuoHanbHble yncna

JpoOu 0OBIKHOBEHHBIE U JNECSTUYHBIC, TTIEPEX0] OT OJHONH (POpPMBI
3amrcu apobeit k npyroit. I[ToHsTHE pallMOHAIBHOTO YHCIIa, 3aITUCh,
CpaBHEHHE, YIOPSTOYNBAHUE PAMOHAIBHBIX YUCEI. Apudmerudie-
CKHe JeHCTBUSA C palMOHAIbHBIMHM 4uciaamMu. Pemrenue 3amau u3
peanbHOM MPaKTUKW HA 9acTH, Ha IPOOH.

CrerneHb ¢ HaTypaldbHBIM ITOKa3aTeJIeM: ONpeIeJIeHNue, Ipeoodpaso-
BaHHE BBIPQKCHUN HAa OCHOBE OIPEJICJICHUSI, 3aITHUCh OOIBIINX YHCE.

ITpoueHTHI, 3aIUCh IPOLIEHTOB B BUIE APOOHU U ApOOH B BHAE IIPO-
LeHTOB. TpH OCHOBHBIE 3ajJauyu HAa MPOLEHTHI, PEIICHUE 3a74ad U3
pealbHON NpPaKTHUKMU.

IIprnMeHeHne 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 TIepeMeHHOH. [{o-

HyCTI/IMBIe 3HAUYCHUA nepeMeHme. Hpez[(:TaBneHHe 3aBUCUMOCTHU
MEXJy BeJIUYMHAMHU B BUAC (OopMyJibl. Beruucienus no popmynam.

IIpeoOpa3oBaHme OYKBEHHBIX BBIPAXKCHUH, TOKIIECTBEHHO 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.

YpasHenusa

YpaBHeHHE, KOPEHb ypPaBHEHMUs, MIpaBuiia npeoOpa3oBaHUs ypaB-
HEHMUsI, PAaBHOCHJIBHOCTh YpPaBHEHUMH.

JIuneliHoe ypaBHEHHE C OJHON INEPEMEHHOI, YHUCIO KOPHEH Iu-
HEHWHOTro ypaBHEHUs, pelleHue JUHEHHBbIX ypaBHeHuil. CocraBlie-
HUE ypaBHEHHUI IO YCJIOBUIO 3alauu. PenieHne TEKCTOBBIX 3alay C
NOMOIIbIO YPaBHEHUH.

JluneliHOEe ypaBHEHHE C ABYMs IIEpPEeMEHHBIMH U ero rpadguk. Cu-
cTeMa JABYX JIMHEWHBIX YpaBHEHUH ¢ ABYMsl nepeMeHHbIMU. Peuie-
HHUE CHUCTEM YpPaBHEHHU CITOCOOOM MOJACTAaHOBKH. IIpmMepsl perie-
HHUSI TEKCTOBBIX 3aJay C IIOMOIIbIO CUCTEM ypPaBHEHMU.
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Koopodunamut u 2paguxu. dynxyuu

Koopannara Touku Ha nipsimoi. UucinoBeie npomMexxyTku. Paccro-
SIHUE MEXIY IBYMsI TOUYKaMH KOOPJAMHATHOMW HpsIMOM.

IIpsimoyronpHasi cuctema koopauHat, ocu Ox u Oy. Abcuucca u
OpJMHAaTa TOYKU Ha KOOPAWHATHOM 1itockocTH. [Ipumeps! rpadukos,
3agaHHbBIX GopMysaMu. UTeHne rpa)uKoB peabHBIX 3aBUCUMOCTEH.

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

8 Kknacc

Yucaa u gbruucaeHusn

KBanparnubiii kopeHb u3 4ucia. [loHsitue 00 UpparruoHAIBHOM
yucie. JlecaTruaHble IPUOIMKEHHST UppallMOHaIbHBIX uucena. CBoi-
cTBa apu(PMETUIYECKUX KBAJPATHBIX KOPHEH U UX MPUMEHEHHUE K
npeoOpPa30BAHUIO YHCIIOBBIX BBIPAXKCHUN W BbIYHCICHUSIM. Jleii-
CTBUTCIJIBHBIC HHCJIA.

CreneHb C MedbIM MMOKazaTejeM u e€ cBoiicTtBa. CtaHmapTHas 3a-
IMUCh YHCIIA.

AnzeOpauueckue 8ulpadiceHusn

KBanpaTHblii TpEXUJICH; pa3JIoKEHHUE KBaJAPAaTHOrO TPEXUIeHa Ha
MHOHUTEJIH.

Anrebpanyeckas Apo6b. OCHOBHOE CBOWMCTBO airedOpamydeckoi
npo6u. CriokeHHe, BBIYMUTAHUE, YMHOXKCHUE, JeJICHHe anredpanye-
CKHUX JapoOeii. ParmoHanbHBIE BBIPAXKCHHS M UX IpeoOpa3oBaHUE.

Ypasnenua u nepasencmsea

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

I'paduueckast nHTEpHIpEeTANsl YpaBHEHHUH C ABYMsI II€PEMEHHBIMHA
U CUCTEM JIMHEMHBIX YpaBHEHUU C IABYMs NepeMeHHbIMU. [Ipumepsl
pElLIeHUsI CUCTEM HEIWHEWHBIX YpPaBHEHHUH C ABYMsI ME€PEMEHHBIMMU.

Pemenne TekcTOBBIX 3al1ay anreOpanvyecKuM CIIOCOOOM.

YuciioBble HEepaBeHCTBA U UX cBodcTBa. HepaBeHCcTBO ¢ oaHOM
nepeMeHHo. PaBHOCHJIIBHOCTH HepaBeHCTB. JIMHeliHble 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 pynknuu. Urenue cBoiictB pyHKIUU no €€ rpaduky.
ITpumeps! rpadukoB GyHKIMIH, OTPaXKAIOMINX PEATbLHBIE MPOILECCHI.
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DyHKIHMHM, ONHCHIBAIOIIME MPSIMYIO W OOpPaTHYIO IPOINOPLHOHAIb-
HbIC 3aBUCHMOCTH, HX rpadukn. Dyskumm Yy = X°, Yy = X,

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

YJucaa u sbriuucaeHus
JencTBuTEeNbHbIE YMCNa

PaHI/IOHaHBHLIC quciia, WppanvuoOHAJIBHBIC YHCJIa, KOHCYHBIEC H
OecKOHEYHBIC NEeCITHYHBIE IpoOn. MHOXKECTBO ICHCTBUTEIIFHBIX YH-
CCII; ﬂeﬁCTBHTeHLHLIe qucijia Kak 6eCKOHe‘lHLIe ACCATUYHBIC Z[pO6I/I.
B3aumnuo OJHO3HAYHOC COOTBETCTBUC MCKIAY MHOXKXECTBOM ILCI‘/’ICTBI/I-
TEJIBbHBIX YHUCEII U KOOp,I[PIHaTHOfI HpﬂMOﬁ.

CpaBHeHHE ICHCTBUTEIBHBIX YHCEN, apu(PMETHUYECKHE IEUCTBHUS
C ﬂeﬁCTBHTeHbHLIMH qucJiaMu.
U3mepeHus, NpUGIUKEHNS, OLEHKM

PaSMCpBI 00BEKTOB OKpYy’XKarumero Mmupa, JJIUTCIbHOCTh IMponecC-
COB B OKPY’>KarolleM MHpE.

HpI/IGHI/I)KéHHoe 3HAQYCHHUC BCIIMYHUHBI, TOHHOCTb HpI/I6J'II/I)KCHI/Iﬂ.
Oxpyrienue uucen. [Ipukuika U olleHKa pe3yJIbTaTOB BbIYUCIEHUM.

Ypaenenua u nepasencmsea
YpaBHEHUA C OZJHOM NepeMEHHOM

Jluneilinoe ypaBHeHue. Penienue ypaBHEHUM, CBOISIIIMXCS K JIM-
HEUHBIM.

Ksanparnoe ypaBHeHue. PemeHue ypaBHEHHU, CBOASIIUXCS K
KBaApaTHbIM. bukBanpatHoe ypaBHenue. [IpumMmepsl pemenus ypas-
HEHUU TPEThEU U 4ETBEPTOU CTEIEHEN PA3I0KEHUEM HA MHOXKUTEIIN.

Pemenue JApOOHO-panMoOHaIbHBIX YpaBHEHUN.

Pemenne TeKCTOBBIX 3a/1a4 aJIreOpanvecKuM METO0M.

CHCTEMbI YpaBHEHMI

VYpaBHeHHE ¢ ABYyMs IIEpEMEHHBIMH M ero rpaduk. Penrenune cu-
CTEM ABYX JIMHEHHBIX YPAaBHEHUU C ABYMs IEpEMEHHbIMU. Pemienue
CHUCTEM JABYX YpaBHEHHWI, OMHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOpOi1 creneHu. ['paduyeckasi MHTEpIIpeTalUsl CUCTEMBl ypaBHE-
HUHN C AByMS II€PEMEHHBIMH.

Pemenne TEKCTOBBIX 3aja4 ajlreOpamdecKuM CIIOCOOOM.

HepaBeHcTBa

YuciioBble HEpAaBEHCTBA U UX CBOMCTBA.
Pemenue nuHelHBIX HEPABEHCTB C OJIHON InepemMeHHol. Peurenue
CHUCTEM JIMHEHMHBIX HEPABEHCTB C OAHOW mepemeHHoW. KBagpartHbie
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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 CAMMETPHUH ITapaOOoJIbL.
k _ .3
I'papukn oyskumit: 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

ITonAaTHe 4YHCIOBONW MHOCHENOBATEIIBHOCTH. 3aJaHHUE MOCIJIeI0Ba-
TEJIBHOCTH PEKYPPEHTHOU (Gopmysioil u Gpopmysoi n-ro dieHa.
ApudMmeTnyeckas 1 reomeTpuyeckas nporpeccmu

Apudmernyeckass U reoMeTpuueckas nporpeccuu. Dopmyiibl n-
ro ujieHa apudMeTHUYECKON M IeOMETPUUYECKOW MNPOrpeccuid, cyM-
MBI HEPBBIX N YJICHOB.

H3o6parkeHre 4JIeHOB apu(PpMETHUYECKON U I€OMETPUUECKOH Ipo-
rpeccuii TOUKaMd Ha KOOPAMHATHOM IIOCKOCTU. JIMHENHbIN 1 3Kc-
NOHEHUUANbHBIA pocT. CI0KHBIE TPOLEHTHI.

NNAHUPYEMbBIE NMPEAMETHbBIE PE3Y/IbTATbI OCBOEHWA MPUMEPHOM
PABOYEUN NMPOIPAMMBI KYPCA (MO rOAAM OBYYEHMA)

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

7 Knacc

YQucaa u ebruucaeHus

6 BeIOTHSTH, coyeTast yCTHBIC U ITMCbMEHHBIC TPUEMBI, apudme-
TUYECKHE JAEeWCTBUSI C PAllMOHAIBHBIMU YHCIaMHU.

6 HaxoauTh 3HaUY€HUsI YMCIIOBBIX BBIPAXKEHUHN; NMPUMEHSITh Pa3HO-
oOpas3HbIe CcIocOOBl M MPUEMBI BBIYHUCIICHUS 3HAYCHUN HPOOHBIX
BBIPaKEHUMN, COJIEPIKAIINX OOBIKHOBEHHBIE U JISCATHUHBIC JPOOH.

6 [lepexouTh OT OJTHOM (DOPMEBI 3aITUCH YUCEIT K APYToii (Tipeobdpa3o-
BBIBATh JAECIATUYHYIO JpOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B ICCATHYHYIO, B YACTHOCTH B OCCKOHCUHYIO JICCITUYHYIO IPOOBb).

6 CpaBHUBaATh U yHOPSJAOYUBATH pallMOHAJIbHBIE 4YHCIIA.

6 OKpyTJIISITH YHCA.

6 BBITOTHATH MPUKUAKY U OINEHKY pe3yJbTaTa BHIYUCICHHUMN, OIICH-
Ky 3HAa4Y€HUUN YHUCIJIOBBIX BBIPAKESHUH.
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6 BbINOJIHATH NEWCTBUSI CO CTEICHSIMHU C HaTypajlbHBIMHU I1OKa3aTe-
JISIMU.

6 IIpuMeHsITh NPU3HAKU ICITMUMOCTH, PA3JI0OKEHNE Ha MHOXHUTEIIN
HaTypaJIbHBIX YHCEI.

6 PemmraTp mMpakTUKO-OPHUEHTHPOBAHHBIE 3a/1a4UN, CBSI3aHHBIC C OTHO-
[MIEHUEM BEJIMYHH, TPONOPIHOHAIBHOCTHIO BEJIMYNH, TPOIIEHTAMH;
UHTEPIPETUPOBATH PE3yJIbTAThl PEUICHUS 3a/a4 ¢ y4ETOM OrpaHu-
YEeHUH, CBSI3aHHBIX CO CBOMCTBaAaMHM pacCMaTPUBaEMbIX OOBEKTOB.

AnzebOpauueckue 8vipajiceHus

6 HMcmonp3oBaTh anreOpandeckylo TEPMHHOJIOTHIO M CHMBOJIUKY,
MIPUMEHSTH €€ B IPOIIECCe OCBOCHHS y4eOHOro maTepuara.

6 Haxoautpe 3HaueHUs] OYKBEHHBIX BBIPAXKCHUU NPH 3aJaHHBIX 3HA-
YCHUSAX NEePEMEHHBIX.

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

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

6 OCyILIecTBIATh PA3JIOKEHUE MHOTOWICHOB Ha MHOXUTEIH C IO-
MOIIBIO BEIHECEHHS 32 CKOOKH OOIIEro MHOXHUTESI, TPYHITUPOBKHU
cllaraeMbIX, MPUMEHEHUsI (OPMYJT COKPAIEHHOTO YMHOXKCHHUSI.

6 IIpuMeHsATH mpeoOpa3oBaHHUS MHOTOYIEHOB JUIS PELISHUs pas-
JIMYHBIX 3a7a9 U3 MAaTEMaTHUKH, CMEXHBIX IPEIMETOB, U3 peallb-
HOM OpPaKTHKH.

6 VMcnosp30BaTh CBOMCTBA CTEIEHEN C HAaTypaJlbHbIMU IOKAa3aTells-
MU JUIST TpeoOpa3oBaHUsl BEIPAXKESHUM.

Ypasnenua u nepasencmsea

6 Pemiath JiMHEWHbIE ypaBHEHUSI C OJHOM NEPEMEHHOM, NPUMEHSS
npaBuja ONepexona OT UCXOJHOTO YPaBHEHHS K PAaBHOCHUJIBHOMY
eMy. IIpoBepsTh, SABIISIETCS JIM YHUCJIO KOPHEM ypaBHEHUS.

6 IlpumensaTs rpaduyuecKkue METOABI IIPH PEUICHUH JIMHEHHBIX
YpaBHEHUU U UX CHUCTEM.

6 ITogOupaTe mpUMEpHl Map YHUCEN, SBIISIONIUXCS PEIICHUEM JIH-
HEWHOTO YpaBHEHHUS C ABYMS MEPEMEHHBIMH.

6 CTpouTh B KOOPJAMHATHOW IUIOCKOCTH TpadMK JIMHEWHOrO ypas-
HEHHUsS C JIByMs II€PEMEHHBIMH; IOJIb3YysICh I'pauKkoM, NPHUBO-
JTUTH TIPUMEPHI pEIICHUS] ypPaBHCHHUA.

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

6 CocTaBIATh M pemaTh JMNHEHHOE ypaBHEHUE HIIM CHUCTEMY JHHEH -
HBIX YPaBHEHUH IO YCJIOBUIO 3aJlauM, UHTEPIPETUPOBATH B COOT-
BETCTBUM C KOHTEKCTOM 3aJadi MOJIYyYEHHBINH pe3yibTar.

MATEMATUKA. 5—9 knacchl 49



Koopodunamut u 2paguxu. dynxyuu

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

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

6 OmHCHIBAaTh C MOMOIIBIO (DYHKIHUH N3BECTHBIEC 3aBUCUMOCTH MEX-
Ny BEIUYHMHAMH: CKOPOCTh, BPEMsI, PACCTOSIHUE; II€Ha, KOJINYe-
CTBO, CTOMMOCTB; MPOU3BOJAUTEIILHOCTh, BpeMsl, 0ObEM padOTHI.

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

6 ITounmats rpadudeckuii crrocod MpeaCTaBICHUS U aHAIU3a HH-
dbopmanmu; W3BJIEKaTh M HWHTEPIPETUPOBATH HHOOPMALHUIO U3
rpaduKoOB peajabHBIX MPOIECCOB U 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 IIpuMeHsTh TMOHSITHE apUPMETHUECKOTO KBAJAPATHOTO KOPHS; Ha-
XOAUTh KBaJpaTHBIC KOPHH, HWCHOJIB3YSl IPU HEOOXOIUMOCTHU
KanbKyJISITOP; BBIIIOJHATE IpeoOpa3oBaHUs BBIPAXKCHHUU, cCoOAep-
JKaIUX KBaJIpaTHBIC KOPHH, UCHOJIB3YsI CBOWCTBAa KOPHEH.

6 Mcronb30BaTh 3al0MCH OOJIBIINX M MalbIX YHUCE]I C MOMOIIBIO JIe-
CSATUYHBIX NpoOel u crerieHel yncia 10.

AnzeOpauueckue 8ulpadceHusn

6 IIpUMEHsITh IOHSATHE CTENEHU C LEJbIM I10Ka3aTelleM, BBbIIIOJI-
HSTH NpeoOpa30oBaHUsI BBIPAXKEHUM, COJAEpKAIIMX CTEHEHHU C lie-
JIBIM IIOKa3aTEJEM.

6 BBITTOJHATE TOXIECTBEHHBIE IPeoO0pa3oBaHMs PaMOHAIBHBIX
BbIPA)XEHUN Ha OCHOBE IpPaBWJ JCHCTBUM HAaJ MHOIOYIEHAMHU U
anre0pandecKkuMu IpoosiMu.

6 PackiianpiBaTh KBagpaTHBIN TPEXUIEH HAa MHOYXKUTEIIH.

6 IlpumensaTs npeoOpa3oBaHUsl BBIPAXKCHUN JUISI PEUICHUS pa3iind-
HBIX 3aJla4 U3 MaTE€MaTHUKH, CMEXHBIX IIPEIMETOB, U3 peEaJibHOU
MPaKTUKU.

YpaeHeHusa u Hepasencmsea

6 Pemrate nuHeNHbIC, KBaJApaTHBIE YPAaBHEHUS U pallHOHAJIbHbIE
YpPaBHEHHUS, CBOASAIIMUECS K HUM, CUCTEMBI IBYX YPaBHEHUH C OBY-
MsI IEPEMEHHBIMH.
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6 IlpoBoauThs mpocreiimmne mucciaeaoBaHNUsl yPaBHEHUNW U CHCTEM
YpaBHEHUI, B TOM 4YHCJIE€ C IPUMEHEHHEM rpaduuecKuxX Ipen-
cTaBJieHNH (yCTaHaBJIWBATh, UMEET JIM yPAaBHEHHUE MIIM CHCTEMa
YpPaBHEHHUU pEUIeHUs, €CJIH UMEET, TO CKOJIBKO, U TIp.).

6 ITepexonuTs OT ciioBeCHON (OPMYIHPOBKH 3a7adu K €& anredpa-
WYECKOl MOJENN C MOMOIIBIO COCTAaBJICHUSI YpaBHEHHS HIIM CH-
CTEMBbI yPaBHEHUN, HHTEPIPETUPOBATH B COOTBETCTBUH 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 HWILUIIOCTPALIMIO MHOXXECTBa
pelIeHnil HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

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 37eMEeHTApHBIX QYHKIUN BUAA Y = Y= X,

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

9 knacc

Jucaa u svvucaeHus

6 CpaBHHBATh M YIHNOPSAOYMBATH PAlMOHAJIBHBICE W HPPAIlHOHATb-
HbIEC 4HCJIa.

6 BrImonHATe apudmernuyeckue ASHCTBHUSA C PAallMOHAJIBHBIMU YHC-
JlaMu, co4eTasl YCTHbIE U IIUCbMEHHBIE [IPUEMBI, BbIIIOJIHSATH BbI-
YUCJIEHHUS C UPPALlMOHAIIBHBIMU YHCJIaMH.

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

6 OkpyrisiTe NE€UCTBUTENbHBIE YMCJIA, BBINOJIHATH OPUKUAKY pe-
3yJbTaTa BBIYMCJIEHUM, OLIEHKY YHCJIOBBIX BBIPA’KEHUM.

Ypasnenua u nepasencmsea

6 PemaTh nmuHEeWHBIC U KBaJApaTHBIC YPaBHCHUS, YPAaBHCHUs, CBOIS -
muecst K HUM, IIpocTeinine ApoOHo-paltnoHaIb-HBIC YPaBHEHUS.

6 Perrath cUCTEeMBl ABYX JIMHEHHBIX YPaBHCHUU C ABYMs IIEPEMCH-
HBIMH U CUCTEMBI IBYX ypaBHeHI/Iﬁ, B KOTOPbHIX OTHO YPAaBHCHUC
HE SIBJIISIETCS JIUMHEWHBIM.

6 PemaTh TEKCTOBBIC 3a7a4uM ajlreOpandecKuM CIocoOOM C TTOMO-
IILEO COCTABJICHUSI YPABHCHUS WJIM CHUCTEMbI JIBYX YpPaBHCHUI C
JIBYMsI IEPESMCHHBIMH.
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6 ITpoBOAUTH MpOCTEHIINE UCCIECAOBAHUSI YPaBHEHUU U CHUCTEM
YpaBHEHUI, B TOM YHCJIE C MPUMEHEHHEM TrpaduuecKuX Ipes-
cTaBJieHNH (yCTaHaBJIWBATh, UMEET JIM yPAaBHEHHUE MIIM CHCTEMa
YpPaBHEHUHN pEelIeHUs], €CJIU UMEET, TO CKOJIBKO, U Mp.).

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

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

6 Mcronp30BaTh HEPABEHCTBA IIPU PELICHUH Pa3JIMYHBIX 3a1ad4.

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

6 Ctpouth M HM300pakaTh CXeMaTHYECKH IpadUKHU KBaApaTUUYHBIX
(yHKIIHN, OnTMCHIBATH CBONMCTBA KBAaJAPATUYHBIX QYHKIIUN 11O UX
rpadukam.

6 Pacmmo3HaBaThk KBaJpaTHYHYIO (DYHKIHIO IO (popMyJie, IpHUBO-
JUTH TIPUMEPHI KBaAPATUYHBIX (PYHKIHNW W3 peajbHOU KU3HH,
(puzuku, reomerpun.

Apudmemuueckan u ceomempuueckKkan npozpeccuu

6 Pacio3HaBaTh apu(pMETHUECKYI0 U TE€OMETPHUUECKYIO POTPECCUN
IIpU pa3HBIX cCHOco0ax 3aJaHus.

6 BBINOJIHSTH BBIYHUCIICHUSI C UCHOJIb30BaHUEM (OpPMyYJT N-ro 4jieHa
apu(MEeTHYEeCKO M IeOMETPHYECKOH MHpOrpeccuil, CyMMbl Iep-
BBIX 11 YJIEHOB.

6 M300pakaTh WICHBI MOCJIEIOBATEIHBHOCTH TOYKAMH Ha KOOPIH-
HATHOM MJIOCKOCTH.

6 PemaTp 3amaun, CBsSI3aHHBIE C YUCJIOBBIMHU IOCJIEIOBATEILHOCTS -
MU, B TOM YHCJI€ 3aJIa4¥ U3 PEATbHON XU3HU (C MCIIOIb30BaHUEM
KanbKyJIsITOpa, IHU(PPOBEIX TEXHOJIOTHI).

52
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TEMATUYECKOE NJAHUPOBAHME YYEBHOIO KYPCA (MO NOAAM OBYYEHMA)
7 knacc (He meHee 102 v)

HasBaHue
pasgesa (TeMbl)
(4ucao yacoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTHU 06yqa10nmxc;1

Yucsia ¥ BbIYHC-
JIEeHUSI.
PaniuoHa/ibHbIE
qucaa

(254)

IlonsiTHEe palMOHAJIBLHOIO YHCIIA.

Apudmetuueckue OCHUCTBUS C
palnMoHaIbHBIMU YHCIIAMU.
CpaBHeHue, YHOpPsIIOYNBaHHE

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

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

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

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

CucTteMaTHU3MPOBATh U 060ramiaTh 3HAHUA 00 OOBIKHO-
BEHHBIX M JCCATUYHBIX APOOSX.

CpaBHHUBaTh U YHNOPSAAOYUBATHL APOGH, IpeoOpa3oBbIBas
IIpU HEOOXOJTUMOCTH JIECATUYHBIC APOOH B OOBIKHOBCH-
HbIE, OOBIKHOBEHHBIE B JSCSITUYHBIC, B 9aCTHOCTHU B Oec-
KOHEYHYIO JECSTUYHYIO IPOOb.

I[IpuMeHATh pa3HOOGPa3Hble CNOCOGbI U MPUEMBI BbI-
4yUCcJAeHUs] 3HAaYeHUH JPOGHBIX BBIPAXKEHUH, cojepika-
IMUX OOBIKHOBEHHBIC M JECATUYHBIC IPOOM: 3aMEHSTH
P HEOOXOAMMOCTH JECATHYHYIO IPOOH OOBIKHOBEHHON
U OOBIKHOBEHHYIO JIECATHYHOM, NMPUBOJAWUTH BEIPAKEHHE
K (opme, Hanboisiee yaOOHOM sl BBIYUCICHHH, MTPeos-
pa3o0BBIBAaTh APOOHEBIE BBIPAKCHUSI HA YMHOXXEHHE U Jie-
JICHHE JIECITUYHBIX NpoOei K IeHCTBHUIM C LIEIBIMH YHC-
JIaMH.

IIpMBOANTD YUC/I0BbIe U GYKBEHHbIE IPUMeEPHI CTEIICHN
C HATYpPaJIBHBIM IIOKa3aTelIeM, OOBSICHSSI 3HAUCHUS OC-
HOBaHUSI CTETICHU M ITOKa3aTeJsl CTeNIeHN, HaXOQUTh 3Ha-
4yeHHsl cTereHed Buaa a” (a — noboe palnroHaIbHOE
9HCII0, 1 — HATypaJbHOE UHCIIO).

IIoHMMATB CMBICH 3alIUCU OOJBIIMX YHCE C ITOMOIIBIO
JEeCSATUYHBIX ApoOel u creneHel yucna 10, npUMeHATH
UX B PEATHHBIX CUTYalHsIX.




¥S

IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
(4ucao yacoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

IIpMMeHATh NPU3HAKH JCIIMMOCTH, Pa3JI0KCHHUs Ha
MHOXHTEJIN HAaTypPalbHBIX YHCE.

Pemath 3a/a4M Ha 49acTH, MPOIEHTHI, IPOIIOPIINH, HA
HaXOXXJIeHHUE ApoOu (MPOIIEHTa) OT BEIIMYUHBI H BEJTUUH -
HBI 110 €€ npodu (IpoueHTy), Apodu (IpoLEeHTa), KOTO-
pBIil cocTaBisieT ofHa BeIU4uHa OT Apyroi. IIpuBOAUTS,
pa36éupaTsk, OIleHUBATh Pa3INYHbIe PEIICHUs, 3aliCH
pelIeHN TeKCTOBBIX 3aJad.

PacnodHaBaTh M OOG'BACHATb, ONUpasCh Ha OIpeJelie-
HHUSI, MIPSIMO NIPONIOPILMOHAIBHBICE U OOpPaTHO IPOIOPLIH-
OHAJIbHBIC 3aBUCHMOCTH MEXIY BEJINYMHAMH; NPHUBO-
AUTBb IPUMEPHI STUX 3aBHUCHUMOCTEH W3 pealbHOTO MHpA,
W3 IPYTUX YYEOHBIX MPEIMETOB.

PelaThb NpakTHKO-OPHEHTHPOBAHHBIC 3a/1a4M Ha JpOOH,
MPOLIEHTHI, IPSIMYIO U OOPaTHYIO MPOMOPIHOHAIBHOCTH,
MIPOTOPLINHU

Asnre6panuyeckue
BbIpaKeHUS
(27 4)

BykBeHHble BbhIpakeHus. [lepe-
MeHHBbIe. J[OIyCTUMBbIC 3Ha4e-
HUS IEpeMEHHBIX. POPMYJIbI.
[IpeoOpa3oBaHue OyKBEHHBIX
BBIPQKEHHUI, PACKPBITHE CKOOOK
¥ NIpUBEJICHUE MOJOOHBIX cjara-
CMBbIX.

CBoICTBa CTENEHU C HaATypab-
HBIM T10Ka3aTeJIeM.

OBJ1ageTsh anrebpandeckoil TEPMUHOJIOTHEH U CHUMBOJIH-
KOi, HPUMEHATH & B IIPOIlecce OCBOCHUS y4eOHOro Ma-
Tepuana.

HaxoauThk 3HaueHUss OyKBEHHBIX BBIPAXKSHUM NpH 3a-
JAHHBIX 3HAYCHHUSIX OyKB; BBITIOJHSITH BBIUUCICHUS IO
popmymnam.

BbINOJIHATB NpeoOpa3oBaHUs ILEJIOTO BBIPAXKEHHUS B
MHOTOYJICH NPHUBEICHHEM MOJOOHBIX CJIaraeMBbIX, pac-
KPBITHEM CKOOOK.
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MHuorounensl. Ca0XeHHe, BbIUHU-
TaHUE, YMHOXXEHHE MHOrouIe-
HOB. DopMyibl COKpaIEHHOTO
yMHOKeHus. PasznoxeHue MHO-
TOYJIEHOB HAa MHO>KHUTEIHU

BBINOJIHATH YMHOXCHHE OJHOYICHA Ha MHOI'OYICH U
MHOT'OYJIEHAa Ha MHOT'OWICH, IPUMEHATb (OPMYJIbl KBa-
Jpata CyMMBbI U KBaJpaTa Pa3sHOCTH.

OCyLIeCTB/IATh Pa3JI0KEHUE MHOIOYICHOB HAa MHOXHTE-
M TyTEM BBIHECEHHS 3a CKOOKH OOIIEro MHOXHTEJ,
npuMeHeHus: GOpPMyJbl Pa3HOCTH KBaapaToB, (opmyl
COKpamEHHOTO YMHOCHUSI.

IIpuMeHATH npeobpa3oBaHHE MHOTOYJICHOB JUISl pelle-
HUS Pa3jIMYHBIX 3a1a4 U3 MaTEMAaTHUKH, CMEKHBIX MpPE-
METOB, U3 pealbHON MPaKTHUKH.

3HAaKOMUTBHCA C UCTOPUEH pa3BUTHS MaTEMaTHUKHU

YpaBHeHus
U HepaBeHCTBa
(20 1)

VYpaBHeHHE, mpaBuiIa npeoopa-
30BaHUsI yYpaBHEHWs, pPaBHO-
CHJIBHOCTB YpPaBHCHUM.
JIuneitHoe ypaBHEHHE C OJIHOU
NepeMEeHHON, pelleHue JIUHeNn-
HBIX ypaBHeHUM. Pemenune 3anau
C IOMOILBIO YpaBHEHUH.
JIuneiiHoe ypaBHEHHE C JABYMs
TMEepEeMeHHBIMH W ero Trpaduk.
Cucrema JByX JUHEHHBIX ypaB-
HEHHIl ¢ IByMsI T€pPEeMEHHBIMH.
Pemienne cucrem  ypaBHEHUN
CIIOCOOOM TTOJICTAHOBKH M CITIOCO-
OOM CJI0KEHUSA

PemiaTh juHEiHOE ypaBHEHHE C OJIHOW IEpPEMEHHOM,
NpUMeEHAA NpaBUJjla Iepexoia OT UCXOJHOI0 YpPaBHEHUS
K PaBHOCHJIBHOMY eMy OoJjiee mpocTtoro Buaa. [IpoBepsTh,
SIBJISICTCS JTU KOHKPETHOE YHCIIO KOPHEM ypaBHCHUS.
Ioa6upaTh NPpUMeEPHI ap YHce, SIBISIONINXCS pellle-
HHUEM JIMHEHHOI0 YpaBHEHUS C IBYMsI [ICPEMEHHbBIMU.
CTpOMTBb B KOOPAWHATHOHN MIIOCKOCTHU rpaduK JTUHEIHHO-
ro ypaBHEHHUs C AByMs NEPEMEHHBIMH; MOJB3YysACh I'pa-
(pukoM, IPUBOAUTH NPUMEPBI PEIICHUS YPAaBHCHUS.
HaxoauThb pelieHUe CUCTEMBI JBYX JIMHEHHBIX ypaBHe-
HUH C IByMsI TIEPEMEHHBIMH.

CocTaB/iATh U pellaTh ypaBHEHHE WIH CUCTEMY ypaBHE-
HUI 110 YCJIOBHIO 3aJ1a41, HHTEPIPETUPOBATH B COOTBET-
CTBHH C KOHTCKCTOM 3aJ1a4u nonyquHbe/i pe3yanaT

KoopauHatsl
U rpaduKH.
DyHKIMU
(24 4)

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

HN306parkaTh Ha KOOPAMHATHOW NPSMOW TOYKH, COOT-
BETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4H, OTpe3-
KM, WHTEpBaJbl; 3alAChIBATh HX Ha aiarebpandeckoM
sI3BIKE.




9s

IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
(4ucao yacoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTH 06y‘lalOH.U/IXCfl

IIpsiMmoyronbpHast cucTeMa Koop-
JUHAT Ha MJI0CKOCTH. [IpuMepsnl
rpadukos, 3agaHHbBIX HopMyIa-
mu. UrteHue rpaduKOB peaiib-
HBIX 3aBHCUMOCTECH.

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

OTMeyaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKH IO 3aJaH-
HBIM KOOpIAMHATaM; CTPOUTHh T'padUKHU HECIOXHBIX 3a-
BHCUMOCTEH, 3aaHHBIX (OpMyJIaMH, B TOM YHUCJE C TO0-
MOIIBIO0 MU(POBBIX JTaOOpaTOPUA.

IIpyMeHATH, U3y4YyaTh NpeHMyIllecTBa, UHTEPNPETUPO-
BaThb rpaduyueckuii cmoco® TMpPEnCTaBIICHUS W aHaIu3a
pa3Ho00Opa3HOil )XKM3HEHHOW WMH(}OpMaLHH.

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

Pacno3HaBaTh nuHelinyo GyHkuuio Yy = kx + b, onu-
CbIBATh ¢¢ CBOICTBA B 3aBUCUMOCTH OT 3HAYCHUH KO-
¢punmenTtos k u b.

CrpouTh rpadMKH JHHEHHOW QYHKINH, (QyHKIUN
Yy = IxI.

Hcnosb30BaTh BUPpPOBbIE pecypchbl Uil TTOCTPOCHHS
rpadukoB GyHKOIUN U U3YyYCHUSI X CBOUCTB.
IIpuBoauTe mpuUMepbl JUHEHHBIX 3aBUCUMOCTENH B pe-
aJBHBIX IIPOIECCaxX M SIBJICHUSX

IloBTOpEHMHE
M 00600611eHue
(6 1)

IToBTOpEeHNEe OCHOBHBIX MOHATUN
U METOJOB Kypca 7 Kjiacca, 0000-
I[CHUE 3HAHUK

BbI6GMpaTh, NPUMEHATH OLlEHUBATh CIOCOGBI CPABHEHUS
4ycell, BBIUMCICHHWH, NpeoOpa3oBaHMUM BBIpAKEHHUH, pe-
IIEHHs] ypaBHEHUH.

Ocy1iecTB/JIATh CAMOKOHTPOJIb BBITNIOJHIEMBIX JCHCTBHIMA
U CaMOIIPOBEPKY pe3yJbTaTa BBIYMCICHHUM, NpeoOpa3o-
BaHUM, NOCTPOCHUH.
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PemaTsb 3aja4M U3 peaJlbHON )KU3HU, IPUMEHATH MaTe-
MaTH4YeCcKHe 3HaHUA JUIsl pelleHus 3agad U3 JpyTux
MPEIMETOB.

PemaTe TeKcTOBble 3aJayM, CpaBHUBaTh, BbIGHPAThb
CIOCOGBI pelIeHns 3a1a9n

8 knacc (He MeHee 102 v)

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

OcHOBHOE coaepixKaHue

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

Yucia ¥ BbIYUC-
senus. Ksaapar-
Hble KOPHU

(15 4)

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

YpaBHeHUE BHUJA x?=a.
CpoiicTBa apu(METHISCKUX KBa-
npaTHBIX KopHel. [IpeoOpazosa-
HHE YHUCIIOBBIX BBIPAXXKEHUI, CO-
AeprKalluX KBaJgpaTHbIE KOPHHU

PopMy/IMPOBATh ONpejeeHHue KBaIpaTHOTO KOPHS U3
qHCiIa, apUPMETHISCKOr0 KBaJIPAaTHOTO KOPHSI.
IIpUMeHATH Oollepayuio U3BJICUYCHNsS KBAIPATHOTO KOPHS
W3 YHCIia, MCHOJIb3ys NPU HEOOXOAUMOCTH KaJIbKYJIsI-
TOP.

O1,eHUBATH KBaApaTHbIC KOPHH LIEJIBIMU YHUCIAMHU U JIe-
CSITHMHBIMU JIPOOSIMU.

CpaBHMBAaThb U YIOPALOYUBATDH PAllMOHAJIBHBIC U Hppa-
[IMOHAJIbHBIC YHCIIa, 3allUCAHHBIC C ITOMOIIBIO KBaaApaT-
HBIX KOpHEH.

HccnenoBaTh ypaBHEHHE X° = (I, HAXOAUTH TOYHbBIE H
npubmKkEHHBIE KOpHU TTpu a > 0.

HccnepaoBaTh CBOMCTBA KBaJpaTHBIX KOpPHEW, MPOBOJIS
YHCJIOBBIE YKCIIEPHMEHTHI C HCIIOJIb30BAHUEM KaJIbKYJIsi-
TOpa (KOMObBIOTEPA).

Jloka3pIBaTh CBOMCTBA apu(pMETUUYCCKHX KBaJIPATHBIX
KOpHEW; MPUMEHSITh HUX Uil IPeoOpa3oBaHUsI BbIpaXKe-
HUH.




89

IIpodoaiceHue

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

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

BBINOJIHATH NPeoGpa3oBaHMA BBIPAKCHUH, colaepiKa-
IIUX KBaJpaTHblE KOPHU. BbIpaxkaTb NEepeMeHHbIE U3
reoMeTpUYeCKUX U GU3HISCKUX (DOPMYIL.

BbIYMC/IATh 3HAYEHHUS BBIPAKECHUH, COAEpKAlUX KBa-
ApaTHBIE KOPHU, UCHOJB3Yys NPU HEOOXOIMMOCTH Kajb-
KYJIATOP.

Hcnosib30oBaTh B XOA€ pEIICHUs 3aJa4d 3JIEMEHTapHbIC
IIpeACTaBICHUSA, CBA3aAHHBIC C l'IpI/I6JII/I)KéHHLIMI/I 3HaA4Yec-
HHUSIMHU BCIIMYUH.

3HAKOMHUTBCA C UCTOPUEMN Pa3BUTHS MAaTCMAaTHKH

Yucia 1 BbIYUC-
JeHus. CTeneHb

C IeJibIM MOKa3a-
TeJaeM

(7 4)

CreneHb C HEJBIM MOKa3aTeJIeM.
CraHmapTHas 3aIUCh YUCIA.
Pasmepbl 0OOBEKTOB OKpYIKarO-
mero Mupa (OT 3JIEMEHTapHBIX
YacTHIl IO KOCMHUYECKUX OOBEK-
TOB), JJIUTEIBHOCTH IPOIECCOB B
OKpY’KaroIleM MHUpe.

CBoiicTBa CTEIEHH C IEIbIM I10-
Kazareyiem

dopmyIMpoOBaTh oNpejeseHHe CTCIICHH C LeIbIM IT0Ka-
3aTeseM.

HpeACTaBJIHTL 3aNMCh OOJILIINUX U MaJIbIX YHUCEN B CTAH-
JAapTHOM BHIEC. CpaBHl/[BaTl: qucJia U BCJIMYHUHBI, 3allH-
CaHHBIC C HCHOJb30BaHMEeM cteneHu 10.
Hcno1b30BaTh 3alMCh YUCEJ B CTAaHJAAPTHOM BHJIE IS
BBIPa)KEHHUST pa3MepOB 0OBEKTOB, JIUTEIBHOCTH IIPOIIEC-
COB B OKPY)KaIOIIEM MHpE.

dopmy1MpoBaTh, 3aIUCHIBATh B CUMBOJIMYECKOH ¢op-
Me U WIIIOCTPUPOBATh NPUMepPaMM CBOWMCTBA CTEIICHU
C IICJIBIM ITOKa3aTCJICM.

IIpyMeHATHh CBOWCTBA CTENSHHU JUIsI MpeoOpa3oBaHUs
BblpameHHﬁ, coCprKaluX CTCIICHH C LIEJIbIM ITOKa3aTe-
jeM. BBINOJIHATh A€W CTBUS C YHCIaMH, 3alIMCAHHBIMH B
CTaHJapTHOM BUIC (yMHO)KeHI/Ie, ACJIICHUC, BO3BCIACHHC
B CTEIICHB)
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AnreGpauyeckue
BbIpaXKeHMS.
KBaapaTHbIit
Tpéx4JieH

(54)

KBagpartssbiii Tpéxunen. Pazno-
’)KEHHE KBaJIpaTHOI'O TPEXUJICHA
Ha MHO>XHUTEIIHN

PacnosHaBaTb KBaJpaTHbII TPEXUJICH, yCTaHABIUBATh
BO3MOX>XXHOCTB €ro pasjIOKE€HHsI Ha MHOYKUTECIIN.
PackiiagbiBaTh Ha MHOXMKMTEJ/IM KBAJAPaTHBIA TPEXUIIEH
C HEOTPULATCIIbHBIM JUCKPUMHWHAHTOM

Anre6panyeckue
BbIpa)KeHMs.
Anre6Gpaunyeckast
Apo6h

(15 4)

AnreOpanueckass Apo6s. Jlomy-
CTUMBIC 3HAYCHHS NEPECMEHHBIX,
BXO/SIIIMX B aireOpandeckue
BhIpakeHHs1. OCHOBHOE CBOMCTBO
anreOpandeckoir apodu. Cokpa-
meHue apoOeid.

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

3anuceIBaTh anrebpandeckne BeIpakeHus. HaxoauTsb
o0nacTh ONpeieIeHUs PalliOHAIIEHOTO BBIPAYKCHUS.
BBINOJIHATH YHCIIOBEIE IIOACTAaHOBKU U BBIYMUCJ/IATH 3Ha-
gyeHue ApoOu, B TOM YHCIIE C MOMOIIBIO KAIBKYJISITOPA.
PdopMy/IMPOBATh OCHOBHOE CBOWCTBO alreOpamdecKon
Ipodu 1 MPUMEHSITh €ro sl Ipeo0pa3oBaHus APOOCH.
BBINOJIHATH AN CTBUS C aNreOpandecKuMH APOOsSMH.
ITpuMeHsITE MpeoOpa3oBaHUsI BBIPAKECHUHN JUISI PEIICHUS
3ana4d. BeIpaxkaTh nepemMeHHbIe u3 Gopmyn (dpusmge-
CKUX, TCOMECTPHUUCCKUX, ONMUCHIBAIOIIIUX OBITOBBIC curya-
IIUH)

YpaBHeHus

Y HepaBeHCTBa.
KBagpaTHblie
ypaBHeHHUsA

(15 49)

KBagpartHoe ypaBHenue. Henoi-
HO€ KBaJpaTHOE€ YypaBHECHUE.
dopmyna KOpHEH KBaJpaTHOTO
ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHuil, cBOAAIINX-
csi K KkBajapaTHbIM. IIpocreiimue
npoOHO-parMoHaIbHBIE ypaBHE-
HUsA.

Pemenue TeKCTOBBIX 3aj/ad C I0-
MOIIBIO KBAaJAPaTHBIX YPaBHEHHH

Pacrno3sHaBaTh KBaJpaTHBIC YPABHEHHSI.

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

IIpoBOoAUTHL NpoOCTeHIIHNEe HCCAeLO0BAHUSA KBaJpaTHBIX
ypaBHEHUH.

PewmiaTbh ypaBHEHMs, CBOJsIIMECS K KBaJIpaTHBIM, C I1O-
MOILBIO MPEeoOpa3oBaHUN U 3aMEHON NEepEeMEHHOM.
Ha61104aTh 1 aHAJIM3UPOBATD CBSI3b MEX/1y KOPHSIMH U
K03 (pUIHEeHTaMH KBaJIPaTHOT'O YpaBHEHUS.
dopmMmysMpoBaTh TeopeMy Buera, a Takke oOpaTHYIO
TEOpEMY, NPUMECHIATH 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 CIIocoooMm:
IIEPEXOIUTh OT CJIOBECHOI (OPMYJIMPOBKH YCIIOBHS 3a-
Jadyu K ajaredpamyveckor moaenu nyTéM COCTaBICHUS
YpaBHEHUs; pellaTh COCTABICHHOE YpPaBHEHHE; HHTEp-
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 YHCJIIax.

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 3a1a4 C IO-
MOIIBIO CUCTEM ypaBHEHUU

PacniosHaBaTh 1UHENHbIE YpaBHEHUsI C IBYMsI IIEPEMEH -
HBIMH.

CtpouThb rpaduKy TUHCHHBIX YpaBHEHHI, B TOM YHCIIC
MCNO0JIb3ys IMPPOBbIE PECYPCHI.

Pas/iM4yaTh napaieabHbIe U IePECEKAIOIUecs IPsMBbIe
110 UX ypaBHEHUSM.

PewmiaTh cucTeMbl ABYX JIMHEUHBIX YpaBHEHUH C ABYMs
IEPEeMEHHBIMH IMOJICTAHOBKOM U CIIO0KEHHEM.

PemiaTh npocreinime cUCTEMBbI, B KOTOPBIX OJHO U3
YpaBHEHUH HE SIBIISISTCS] JIMHEHHBIM.

IlpuBoANTE rpadUYeCcKyl0 HHTepHpeTALUI0 peIIeHus
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU U CUCTEM ypPaBHEHHIA
C IByMsl IIepEeMEHHBIMHU.

PemaTh TeKCTOBBIE 3a4a4H alreOpandecKuM CIIocCOOOM

YpaBHeHus

YU HepaBeHCTBa.
HepaBeHcTBa
(12 4)

YucioBbele HEpaBEHCTBA M UX
CBOMCTBA.

HepaBencTBo ¢ onHOM nepemeH-
HoM. JInHeliHble HepaBeHCTBaA C

dopmy/IMpOBaTh CBOMCTBA YHCIIOBHIX HEPABEHCTB, M-
JIIOCTPUPOBATH UX Ha KOOPAWHATHOW MpsIMOM, MAOKa3bI-
BaTh ajrcOpanyecKu.

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

WN3o0OpakeHue penieHus: JIHMHEH-
HOT'O HEPABEHCTBA U UX CHUCTEM
Ha YHUCJIOBOU MPAMOU

PemaTep nuHeliHble HEpAaBEHCTBA ¢ OJHOH IEPEMEHHOM,
n300pakaTh pElIeHHe HEpaBEHCTBA Ha YHCJIOBOM Mpsi-
MOM.

PemaTh cucteMbl JIMHEHHBIX HEPaBEHCTB, M300pakaTh
pellleHUEe CUCTEMbl HEPABEHCTB Ha YUCJIOBOU NPsIMOU

OyHKIMU.
OCHOBHBIE
MOHATHUA
(54)

ITousitme ¢yukumn. OO6IacTh
OIIPEJICIICHUSI U MHOYKECTBO 3Ha-
geHul pyakuun. CnocoOsl 3am1a-
HUS QYHKIHN.

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

Hcnosb30BaTh (QyHKIMOHAILHYIO TEPMHHOJIOTHIO U
CHMMBOJIUKY.

Bp1yuciiaTh 3HaYeHUs QyHKLH, 3aJaHHBIX GOpMyIaMu
(mpu HEOOXOAUMOCTH HCIOJIB30BaTh KaJbKYJSATOpP); CO-
CTaBJIATH TaGJAMLbI 3HAYEHUH (QyHKIUU.

CTpOMTB N0 TOYKaM rpapukm QpyHKIHii.

OnuceIBaTh CBOMCTBA (QYHKIMU Ha OCHOBE e€ rpaduue-
CKOT'O TMpPEeJCTaBICHUS.

Hcnosb30BaTh (QyHKIMOHAILHYIO TEPMHHOJIOTHI0O U
CHMMBOJIUKY.

HccaepaoBaThb npuMmeps rpaUKoOB, OTPaXKAIOIIUX pealb-
HBbIE MMpoIEecCHl U siBjieHUs. [IpUBOAMTH NPUMeEPBI I1PO-
IIECCOB U SIBJIEHHMM C 3aJaHHBIMU CBOMCTBaMMH.
Hcnosb30BaTk KOMNBIOTEPHbIE NPOrpaMMbl IS II0-
cTpoeHUs rpadrKoB PYHKIUH U U3YUYSHUST UX CBONCTB

OyHKIMH.
Yuc/oBble
byHKkMH
(94)

YreHne u noctpoeHue rpaduKkoB
¢yukmuii. [Tpumeps! rpadukoB
byHKIHiT, OTpa)KAFOIINUX pealib-
HbBIE IPOILIECCHI.

DyHKIUH, OMUCHIBAIOIINE IIPsi-
MyIO U OOpaTHyKo IIpPOIOPIIHO-
HaJIbHBbIC 3aBUCHMOCTH, UX Tpa-
¢uku. 'mnepoOona.

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

B HecnoxHBIX ciydasix BbIpa)kaTb popMyJsioii 3aBUCH-
MOCTb MEXAYy BEINYHNHAMU.

OnucesIiBaTh XapaKTep HU3MCHCHUA OIIHOﬁ BCIIMYUHbI B
3aBUCHUMOCTH OT U3MCHCHUS )1py1"01>’1.
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I'papux dyskouun y X°.

DOyHKUIUN Y = x2, y = x5,

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

Pacno3HaBaTh BuAbl u3ydaembix QyHkuuii. Ilokasbi-
BaTh CXeMAaTH4YeCKHU MOJIOXKESHHEe Ha KOOPJIMHATHOI IuI0-
ckocTH rpadukoB GYHKOUH BHma: Yy = X°, Yy = X7,

y = Vx,y = IxI.

Hcnosb3oBaTh (QyHKLIHMOHAJbHO-Tpadpuyeckue mpej-
CTABJIEHMSI JUISI PEUICHHST ¥ UCCJICIOBAaHUsI ypaBHSHUN U
CUCTEM ypaBHEHUI.

IIpuMeHATH U PPOBbIE PECYPChI /I IOCTPOCHUS Ipa-
¢ukoB pyHKIUI

IloBTOpEHMHE
M 060011 eHue
(6 1)

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

BpIGUpaTh, NPUMEHATD, OLLeHUBATh CIOCOGbI CPAaBHCHUS
4qyces, BBIUHACICHHH, TpeoOpa3oBaHUI BBIPAKEHUH, pe-
LLIEHUs] YpPaBHEHUN.

Ocy1iecTB/JIATh CAMOKOHTPOJIb BBINOJHIEMBIX JEHCTBUN
W CaMOTIPOBEPKY pe3yibTaTa BBIYHCICHHI, Mpeodpaso-
BaHUM, NOCTPOECHUH.

PemaTh 3aAa4M U3 peajbHOMH )KU3HU, IPUMEHSATb MaTe-
MaTUYECKHEe 3HaHMS JUI pElIeHMs 3ajad U3 JIpyrux
MIPEIMETOB.

PemiaTh TeKkCcTOBble 3ajadM, CpaBHUBAaTh, BbIGUPATh
CIIOCOGBI pelIeHns 3a1a9n
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HasBanue
paszesa (TeMbl)
Kypca (4Hcj0 4acoB)

OcHOBHOE cojepikaHue

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

Yucia 1 BbIYUC-
JieHus. [levicTBu-
TeJIbHbIE YHCJIa
(949)

PamunonaneHbIC YKUcHa, Hppam-
OHAaJIbHBIE YHCJIa, KOHEYHEIE W
OECKOHEUHBIC JCCATUYHBIE IPO-
O0u. MHOXKECTBO [ICHCTBUTEIIb-
HBIX 4YHCEN;, JeHCTBUTEIILHBIC
yHpciaa Kak OECKOHEYHBIE JIeCsi-
TUYHBIE ApoOu. BzammHO ogHO-
3HAYHOE COOTBETCTBHE MEXKIY
MHO>KECTBOM  JICHCTBHUTEIbHBIX
YHCeJl U MHOYKECTBOM TOYEK KO-
OpPAUHATHOU NPSIMOU.
CpaBHEHHE NECHUCTBUTEIbHBIX Y-
cen, apupMeTHIeCcKre ICHCTBHUS
C JIEeUCTBUTEIILHBIMU YHCIAMM.
[MpubnmxéHHOE 3HAUYCHHUE BEITH-
YUHBI, TOYHOCTHb NPUOIIMKEHUS.
Okpyriienue yncen. [Ipukuaka n
OIICHKa pe3yJbTaTOB BBIYHCIIC-
HUH

PasBuBaTh NpeACTaBJAEHHUA O YHCIAX: OT MHOXKECTBA
HATypaJIbHBIX YHCEJ A0 MHOXKECTBAa JAEeHCTBUTEIbHBIX
qHCel.

O3HAKOMUTbCA C BO3MOXXHOCTHIO IIPEICTABICHUS ACH-
CTBUTEJIFHOTO YHUCJIa KaK OCCKOHEUHON JECSITUIHON qpO-
Ou, IPUMEHATD JCCATUIHBIC MPUOIMIKESHUS PallHOHATIb-
HBIX U UPPAfHOHAJILHBIX YHCEIl.

H306parkaTh IcHCTBUTEIILHBIC YHCJIAa TOYKAMH KOOPIH-
HATHOH MIpsIMOH.

3anuceiBaTh, CPABHUBATh U yNOPAAOYUBATH JICHCTBU-
TeJbHbIC YUCIIA.

BBINOJIHATB, coYeTasl yCTHBIC U ITUCbMEHHbBIE MPUEMBI,
apudmMeTHUeCKHE AEWCTBUA C pallMOHAIIBHBIMHA YHCIa-
MU; HAXOAUTD 3HAaUCHUsS CTENEHEH ¢ LeJIbIMU IToKa3aTe-
JISIMH ¥ KOpHEH; BBIYMUC/IATL 3HAYCHUS UHCIOBBIX BBI-
pakeHui.

IMosryyuTs NNpeAcTaB/JI€HUe O 3HAUMMOCTH JE€HCTBUTEIb-
HBIX YHUCEJ B IPAKTHIECKON AeATeIbHOCTH YEIIOBEKa.
AHanu3upoBaTh M AeJaTh BbIBOALI O TOYHOCTH HPUOIIH-
JKEHUST JEUCTBUTEIBHOTO YHCJIa IPU PEIICHUH 3aj1a4.
OKpyrjiaTh AeUCTBUTEIbHBIE YHCIIA, BBINOJHATH NPH-
KHUJAKY pe3yibTara BEIUUCICHNN, OLeHKY 3HAaueHUH drcC-
JIOBBIX BBIPAXKEHHH.

3HAKOMHUTBCS C UCTOPUEH pa3BHUTHS MaTeMaTHKH
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YpaBHeHusa

Y HepaBeHCTBa.
YpaBHeHus

C OZHOM
nepeMeHHOH
(14 4)

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

KBangpatHoe ypaBHenue. Pemre-
HHUE ypaBHEHHUIl, CBOISIIIUXCS
K KBaJpaTHBIM. BUKBanpaTHBIE
YpaBHEHHSI.

IIpumMepsl penieHust ypaBHEHUMN
TpEeThel U 4YEeTBEPTOU cTENeHel
pa3noKeHNeM Ha MHOKHUTEIH.
Pemienne  apoGHO-panmioHasb-
HBIX YPaBHEHUMN.

Penrenne TEKCTOBBIX 3aj1a4 ajre-
OpanvecKuM METOJIOM

OcBauBaTh, 3aNOMUHATh WU NPUMEHATb rpaduyeckue
MEeTO/bI IPU PEILIEHNU YPAaBHEHUN, HEPABEHCTB U UX CHU-
cTeM.

Pacno3HaBaTh 1iejble U IPOOHBIC YpaBHCHUS.

PemaTh /IMHelHbIe U KBaJpaTHbIe YPABHEHUs, ypaBHe-
HUS, CBOISIIINECS K HUM, IPOCTEeUIIe IpoOHO-palmo-
HaJIbHbIC YPaBHCHUSI.

Hpeﬂﬂal‘aTb BO3MOKHBIE CIIOCOOLI pemICHNA TEKCTOBBLIX
3a1a4, 06Cy>KAaTh MX U pellaTh TCKCTOBbIC 3a7a4l pas-
HBIMHU cItoco0aMu.

3HAKOMUTBHCA C UCTOPUEHN Pa3BUTHUS MAaTEMAaTHKHA

YpaBHeHus

U HepaBeHCTBa.
Cucrembl ypaBHe-
HUM

(14 4)

JIuneliHoe ypaBHEHHE C ABYMS
TIEPEeMEHHBIMU U ero rpaduk.
Cucrema AByX JIMHEHHBIX ypaB-
HEHHUI ¢ ABYyMs NMEPEeMEHHBIMU U
e€¢ pemenue. Pemienue cucrem
JIBYyX ypaBHEHUI, OOJHO U3 KOTO-
PBIX JIMHEHHOEe, a Apyroe — BTO-
poil creneHu.

I'paduaeckast wuHTEpHpeTanus
CHUCTEMBI ypPaBHEHHI C JOBYMs
NEPEMEHHBIMHU.

OcBauBaTh U NMPUMEHATb NPHUEMBI PEIICHHUS CUCTEMBI
NBYX JIMHEWHBIX YpaBHEHUH C JBYyMsl NEPEeMEHHBIMH H
CHCTEMBbI JIBYX ypPaBHEHHH, B KOTOPBIX OJHO ypaBHCHHE
HE SIBIISICTCS JINHCHHBIM.

Hcnosb30BaTh (QyHKIHMOHAJIBHO-Tpa@UUECKUE  Mpena-
CTaBJICHUs [IJIs1 pellIeHUA U UCCIeA0BAHMA ypaBHCHHI U
CHCTEM.

AHanu3upoBaTh TEKCTHI 3aJa4, pellaTh ux anredpande-
CKHM CIIOCOOOM: NMepexXOoAMTb OT CIIOBECHOI dopmyin-
POBKH YCJIOBHUSI 3a/la4 K ajireOpandeckoil MOJCIH IIy-
TEM COCTaBJICHHUSI CUCTEMbI ypaBHEHHUI; pelIaTh COCTaB-
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Pemenne TeKCTOBBIX 3a71a4 ajire-
OpandeckuM crocobom

JICHHYIO CUCTEMY YpaBHECHUN; HHTEepNPeTUupoBaTh pe-
3yJIbTaT.
3HAKOMUTBHCA C UCTOPUEHN Pa3BUTHUS MAaTEMaTUKHU

YpaBHeHusa

YU HepaBeHCTBa.
HepaBeHcTBa
(16 y4)

HuncioBble HEpaBEHCTBA U HUX
CBOMCTBA.

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

KBangpatHbsle HEepaBeHCTBa U UX
pelieHue.

I'paduueckas UHTEepHIpeTanus
HEpaBEHCTB W CHUCTEM Hepa-
BEHCTB C ABYMs IEPEMEHHBIMU

YuTaTh, 3aIUCbIBaTh, IOHUMAaTh, UHTEPNPETUPOBATh
HEpaBEHCTBA; UCIT0JIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHUIO.
BBINOJIHATB NTpeoOpa30BaHs HEPABEHCTB, UCN0JIb30BaTh
11 mpeoOpa3zoBaHUsl CBOMCTBA YHUCIIOBBIX HEPABEHCTB.
Pacnio3HaBaTh JIMHEHHbIE U KBaJpaTHbIE HEPABEHCTBA.
PemiaTh JuHEHBIE HEPABEHCTBA, CUCTEMbI JIMHEHHBIX
HEpPaBEHCTB, CUCTEMbI HEPAaBCHCTB, BKJIIIOYAIOIINX KBa-
JpaTHOEC HEPABCHCTBO, U peIlaTh UX; 06CYKAATh MOTY-
YEHHBIC PEIICHUS.

HN306pakaTh pelieHre HepaBEeHCTBA M CUCTEMbI Hepa-
BEHCTB Ha YHCJIOBOW NPsIMON, 3allIMCBIBATh PEIICHUE C
HOMOIIBIO CHUMBOJIOB.

PemiaThb KBaJpaTHbIC HECPABCHCTBA, UCIIONIB3Ysl Ipaduye-
CKHE TIPEACTABIICHHS.

OcBauMBaTh U NPHUMEHSTb HEPABEHCTBA IIPU PEIICHUU
pa3JIM4YHBIX 3a7a4, B TOM YHCJIE MPAKTHKO-OPUEHTHUPO-
BaHHBIX

dyHKIUU
(16 4)

Keanparnunass ¢dysknus, e€
rpaguk u cBoiicTBa. [lapabona,
KOOPJMHATHI BEPIINHBI napabo-
JIBI, OCb CUMMETPHUH TapaboJIbL.
Crenrennble (DyHKIIUHM C HATY-
panbHBIMHU MOKa3aTeasiMi 2 U 3,
nx rpaduKH U CBOMCTBA.
I'paduxu d)yHKLm%: y = kx,
y:kJC+b, yzix: y:axz,

ax®, y =Jx, y=IxI

y

Pacno3HaBaTh BUIbI U3y4aeMbIX (YHKIHi; HJIJIIOCTPU-
POBaTh CXeMaTHU4Y€eCKH, OG'bSICHATh PaCIIOJIOKCHHE Ha
KOOPAMHATHOW IUIOCKOCTH TrpadukoB (GyHKUMH BHIA:

k 2 3
y:kx,y:kx+b,y=*,xy:CIX,y:aX,
Yy Jx, Y = [X] B 3aBUCHUMOCTH OT 3Ha4e€HHUU Ko3(pdu-
LUCHTOB; OIHCHIBATh UX CBOWCTBA.
PacnosHaBaTh KBapaTH4YHY0 QyHKIUIO 110 hopmyite.

IIpuBOAUTHL NPUMeEPDI KBaJPaTUIHBIX 3aBUCUMOCTEH 13
pearbHOU >KU3HH, (PU3UKH, TEOMETPHH.
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BbIABJIATH 1 000011aTh 0OCOOEHHOCTH T'paduKa KBajapa-
THaHOM pyHKIMK Yy = ax® + bx + c.

CTpouTh U U306paXKaTh CXeMaTHYeCKH rpaduKu KBajapa-
TUYHBIX QYHKINH, 3aJaHHBIX (pOpMyJIaMu BUAa Y = ax’,
y=al +qy=alx+p?y=ax’+ bx+ec
AHa/IM3UPOBaTh U NMPUMEHATHb CBOWCTBA H3YYCHHBIX
(yHKIMH [UIT UX TOCTPOCHHS, B TOM YHCJIE C ITOMOIIBIO
U(POBBIX PECYPCOB

YucioBbie nocje-
Jl0BaTeJIbHOCTH
(15 y4)

IlonsAaTHE 4YMCIIOBOHN mHOCEnOBa-
TEJIbHOCTH.

3amaHue  MOCJIeIOBATEIBHOCTU
peKyppeHTHOI  dopmyrnoit u
hopmyrtoit n-ro uieHa.
Apudmerndeckass U TeOMETpPH-
yeckasi Tiporpeccuu. DopMyJibl
n-ro uigeHa apuMEeTHISCKOU H
reoMeTpUUYEeCcKOi porpeccui,
CYMMBI NIEPBBIX N YJICHOB.
WN3o0pakenne uineHOB apudme-
TUYECKOH M TIe€OMETPHUYECKOM
MPOrpeccui TOYKaAaMU Ha KOOp-
JTUHATHOM IIJIOCKOCTH.
JIMHEWHBIA M DKCIIOHEHIIHAJIb-
HBIA POCT.

CJI10KHBIE MPOIEHTHI

OcBauBaTh M NPHUMEHSATH WHJICKCHBIE OOO3HAYCHUS,
CTPOUTH peuyeBble BbICKA3bIBAHUA C HCIOJIb30BAaHUEM
TEPMUHOJIOTUM, CBSI3aHHOM C IOHSTUEM IOCJIeAOBATEIb-
HOCTH.

AHanu3upoBaTbh (GopMyily N-ro 4ieHa IO0CIeI0BaTEIb-
HOCTH WJIH PEKYyPPEHTHYIO (opMyily M BBIYMCIAATD WICHBI
IIOCJIEIOBATEIBHOCTEH, 3aJaHHBIX STUMHU (HOPMYyITaMHU.
YcraHaB/MBaTbh 3aKOHOMEPHOCTBb B IOCTPOEHUHU IHOCIe-
JOBAaTEIILHOCTH, €CJIH BBINHCAHBI MEPBBIE HECKOJBKO €&
YJICHOB.

Pacno3HaBaTh apu(dMeTHUYECKYyI0 U T'€OMETPHUYECKYIO
MIPOT'PECCUU IPU Pa3HBIX CIocOOax 3adaHUs.

PemiaTk 3a71a4u ¢ UCIOIB30BaHUEM (POPMYJI N-TO YICHA
apudMeTHIecKOd N reoMeTPUIEeCKO MporpeccHuit, cym-
MBI IIEPBBIX 11 YJICHOB.

H306pakaTh WICHB IOCIEIO0BATESIFHOCTH TOYKAMH Ha
KOOPJAWHATHON TIIOCKOCTH.
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PaccMaTpuBaTh NpHMepbl NPOLECCOB U SIBJIEHUH U3 pe-
aIFHOM JKW3HH, WUIIOCTPUPYIOIINE W3MEHEHHE B apud-
METHUYECKOW MOpOrpeccuu, B N€OMETPUUECKOW Hporpec-
CHU; M300pa’kaTb COOTBETCTBYIOIINE 3aBUCHMOCTH T'pa-
praecku.

PemaTh 3afa4yu, cBI3aHHBIC C YUCIIOBEIMU ITOCIIEOBA-
TEIBHOCTSIMH, B TOM YHCJIE 3aJa4Yd W3 peajbHOW KU3HU
C HCIOJIb30BaHHEM IU(PPOBBIX TEXHOJIOTHH (JIEKTPOH-
HBIX TaOJUI, TPadUICCKOr0 KaIBKYJISITOpa U T.II.).
PemaTh 3a1ayy Ha CJIOKHBIC IIPOLICHTHI, B TOM YHCIIE
3a71a4d U3 peadbHOM MpakTHUKH (C HCIOJIB30BAHHEM
KaJIbKYJISATOPA).

3HAKOMUTBCS C UCTOPUEN Pa3BUTHI MAaTEMaTHKH

IloBTOpEHMe,
0060061IeHHE,
crucTeMaTHu3anus
3HaHU!

(18 4)

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

OnepUpoBaTh NOHATUAMHU: MHOXKECTBO, TOAMHOXKECTBO,
olepanuy HaJ MHOYKeCTBaMH; MCNHOJIb30BaTh rpadude-
CKOE IIPEJICTAaBIICHUE MHOJXECTB JUIsl OIMCAHHS peayb-
HBIX MPOIIECCOB M SBIICHUM, IPU PEIICHUH 3aaad U3 Ipy-
TUX y4eOHBIX MPEIMETOB.

AKTya/M3upoBaTh TEPMHHOJIOTHIO U OCHOBHbIE JeW-
CTBHUsI, CBSI3aHHbIE C YHMCJAMM. HaTypaJbHOE YHCIIO,
MIPOCTOE M COCTABHOE YMCIA, JEIMMOCTb HaTypadbHBIX
qrcell, NPU3HAKU [EIMMOCTH, I€JI0€  YHCIO, MOMIYJIb
4gpciia, OOBIKHOBEHHAsI M JIECSITUYHAs poOM, CTaHIapT-
HBIH BHUJ YHCIIa, apuMETHIECKUH KBaJAPAaTHBIH KOPEHb.

1 3nech IIPEACTaBJICHBI DJIEMEHTBI COCPIKaHUsI Kypca, u3ydaBlimecs B 5—=8 kJiac-
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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IIpodoaiceHue

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

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

BBINOJIHATE AEeWCTBUA, CPaBHUBaATh U yNopsAJ04YUBaTh
4YHCJIa, TPEACTABISATH 4YHCIa Ha KOOPAWHATHOW HPsIMOH,
OKPYIJISITh YHCIIa; BBINOJHATH NPUKUJAKY U OLleHKY pe-
3yJIbTaTa BBEIYUCICHUH.

PemiaTh TEKCTOBBIE 3aJa4M apU(PMETHISCKHM CIIOCOOOM.
PemiaTe npakTu4ecKue 3ajadM, coiepiKaliue MpoIeH-
ThI, IOJH, YaCTH, BBIPAXKAIOIINE 3aBUCHUMOCTH:  CKO-
poCTb — BpeMsi — pacCTOsHHWE, IieHa — KOJIMYe-
CTBO — CTOHMMOCTB, 00BbEM pabOTBl — BpemMsi — IIpoO-
U3BOJIUTEIIBHOCTD TPYyJa.

Pa36upaTsp peanbHbIe KU3HEHHbIC cUTyannu, GopMyJiu-
POBaTh UX Ha SI3bIKE MaTEeMaTHKH, HAXOAMTb pellcHHe,
MPUMEHsIsI MaTeMaTHYeCKUW anmnapaTt, MHTepnpeTUupo-
BaTh pe3ynabTaT

Anre6panyeckue BbIpaXKeHUs
(nmpeobpa3zoBanue  anredbpamnye-
CKHUX BBIPQKEHUM, JIOIMYyCTUMBIE
3HAYCHUSA)

OnepupoBaTh NOHATUSAMM: CTEIICHb C IIEJIBIM MTOKa3aTe-
jeM, apu(@MeTHUYecKHi KBaJpaTHBIH KOpPEHb, MHOIO-
ujeH, anreOpandeckas Ipo0b, TOXKIECTBO.

BbINOJIHATH OCHOBHbIE €N CTBUA: BBIOIHITH PACUETHI
mo ¢gopmynaM, MpeoOpa3oBEIBaTh Ieible, IPOOHO-paIr-
OHAJIbHBIC BbIPAXXCHUA W BBIPAXCHHUSA C KOPHAMHU, pea-
JIM30BBIBATh PA3JIOKEHHUE MHOIOYJICHA Ha MHOXUTECIIH,
B TOM 4YHCJIE C UCTIOIB30BaHUEM (POPMYJI pa3HOCTH KBa-
ApaToB M KBaJpaTa CyMMbl M Pa3sHOCTH; HaXOJUTbL J0O-
IIYCTUMBbIE 3HAYE€HHUSI NEPEMEHHBIX IS leO6H0-paLll/IO-
HaJIbHBIX BBIPAXKEHUM, KOPHEH.
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MoaeaupoBaThk ¢ IOMOIIBIO0 (GOPMYJI peadbHbBIE IPOIeC-
CBI U SIBJICHHUS

PYyHKIUU (OCTPOCHUE, CBOM-
CTBa M3Y4YEHHBIX (DyHKIMI; Tpa-
(mueckoe pemieHme ypaBHEHHU
U UX CHUCTEM)

OnepupoBaTh NOHATUAMU: GyHKIMs, rpaduk GyHK-
WU, HyIU (PyHKIIUHU, TTIPOMEXYTKH 3HAKOTIOCTOSTHCTBA,
IPOMEXYTKH BO3pACTaHUs, yObIBaHUS, HANOOJbIIES U
HanMEHBIIIee 3HAaUYCHUS] QYHKIITUH.

AHa/iM3upoBaTh, CpaBHMBaTb, OOCYXKJaThb CBOMCTBa
byHKIUN, CTPOUTD UX TpaduKH.

OnepupoBaTh MNOHATHUAMM. TpsiMas MPOIOPIUOHATE-
HOCTb, OOpaTHasT MPONOPUHOHAIBHOCTb, JIMHEIHAas
¢bynknms, kBagpatudyHas QYHKOHS, napadoria, THIIep-
Oomna.

Hcnosib30BaTh rpadUuKM JUIsl ONPEICICHUS CBOWUCTB,
MIPOLIECCOB U 3aBUCUMOCTEH, AJIsl pelIeHUs 3a7ad U3 Apy-
ruX y4eOHBIX MPEAMETOB U PeaabHOHN >KU3HHU; MOJEJIH-
poBaTh ¢ MOMOMBLIO TPadUKOB peaTbHbIE MPOLECCH U
SIBIICHUS.

Beipa:xaTh GOpMyJIaMHM 3aBHCUMOCTH MEXJy BEJINYH-
HaMu




PABOYAAA NMPOrPAMMA
YYEBHOIO KYPCA «TEOMETPUA». 7-9 KJTACCbI

LE/IN U3YHEHUA YHEBHOIO KYPCA

«MaremMaTHuKy y’Ke 3aT€éM Y4YUTh HaJ0, 4YTO OHAa YM B IOPSIOK
IIPUBOAUT», — IIMCAJ BEJIMKUI PYyCCKUU yueHbIM Muxaun Bacuibe-
Bu4 JlIomoHOCOB. U B 3TOM COCTOUT OOHA U3 ABYX Iejei 00ydeHUs
Te€OMETPHUHN KaK COCTAaBHOW 9acTHM MaTEeMaTHKHU B IIKOJE. DTOH LeIn
COOTBETCTBYET JOKa3aTeJbHasl JUHUS NPEINoJaBaHUsI T€OMETPUHU.
Crienys nipeacTaBICHHON paboueild mporpaMme, HAUMHasl C CEAbMOTO
KJacca Ha ypoKaX I'€OMETPHUHN OOyYarOIIUICs YIUTCS IPOBOIUTH J10-
Ka3aTeNbHBIE PACCYXKIECHUS, CTPOUTH JIOTHUUYECKHE YMO3aKJIIOUCHHUS,
JI0Ka3bIBaTh HCTUHHBIC YTBEPXXACHUSA U CTPOUTH KOHTPIIPUMEPHI K
JIOKHBIM, OPOBOJAUTH PACCYXKAEHHUSI «OT MPOTUBHOIO», OTIHYATh
CBOMCTBa OT IPU3HAKOB, (DOPMYIUPOBATH OOpATHBIC YTBEPKIACHUSI.
V4YeHuK, OBJIaJeBUIMH HCKYCCTBOM pacCyXJaTh, OyJeT NMPUMEHSTH
€ro u B OKpy»aromen xusHu. Kak nucan reomerp u negaror Mrops
®denoposuu HlapsIirug, «JIIOABMH, HOHUMAIOIMUMU, YTO TAKOE J10 -
Ka3aTeJbCTBO, TPYJAHO U Jla’ke HEBO3MOXKHO MAaHHUIYJIUPOBaTh». I B
5TOM COCTOHUT BA)KHOE BOCIHHUTATEIBHOE 3HAUEHUE U3YUYEHHUS TeoMe-
TpHUU, NPUCYIIEE UMEHHO OTEUYECTBEHHOW MAaTEMaTHYECKON IIKOJIE.

BmecTe ¢ TeM aBTOPBI IPOTrpaMMBI IIPEIOCTEPETaIOT yUUTEIIS OT
HU3JIMIIHEro GpopmaindmMa, 0COOEHHO B OTHOIIEHUH Ha4dal M OCHOBA-
Huli reometrpun. Opanuysckuii marematuk Kan JIbeloHHE 1O ATO-
MYy NOBOJlY BbICKa3aJics Tak: «UTO KacaeTcsl JeJIUKATHONW MPOOIeMBbl
BBEJICHHUSI KaKCHUOM», TO MHE Ka)KE€TCsl, YTO Ha IIEPBBIX MOpPaxX HYX-
HO BOOOIIIE N306eraTh MPOU3HOCHUTH caMO 3TO cjIoBO. C apyrou ke
CTOPOHBI, HE CIE€AYyEeT YIIyCKaTh HU OOHOW BO3MOYXHOCTH HaBaTh
OPUMEpPHI JOTHYECKUX 3aKII0OUYEHUN, KOTOphIE Kyaa B 60bIIei Mme-
pe, 4eM HuJest akCUOM, SIBJISIIOTCS UCTUHHBIMH U €IMHCTBEHHBIMU
JABUraTEIsIMU MaTEMATHYECKOTO MBIIIIECHUS .

BTopoii 11e1610 H3yUeHHSI TEOMETPHUH SIBJISICTCS] UCITOJIb30BaHHUE
€€ KaKk MHCTPYMEHTa MpPHU PEUICHHH KaK MaTeéMaTHYEeCKUX, TaK U
OpaKkTUYECKHUX 3a7a4, BCTpeUaroluuxcs B peanbHOU )ku3HU. OKOH-
YUBIIUN KypC T€OMETPHUH MIKOJIBHHUK JOJDKEH OBITh B COCTOSIHHUH
OIPENIeIUTh I'e€OMETPHUYECKYIO0 (HUTYpy, ONHUCATh CIOBAMHU JIaHHBIN
4epTE)kK UIIM PUCYHOK, HAWTHU IUIOIAAb 3€MEJIBHOIO y4acTKa, pac-
CYNTATh HEOOXOAMMYIO JUTMHY OIITOBOJIOKOHHOTO KaOens WM Tpe-
Oyemble pa3Mephl rapaka JUuisi aBTOMOOWIISI. DTOMY COOTBETCTBYET
BTOpAasi, BBIYHCIJIIUTEIbHAsI JUHUS B U3YUEHUU I'€OMETPUHU B IIKOJIE.
JlaHHasi mpakTHU4YecKasl JIMHUsS SIBISIETCSI HE MEHEE Ba)KHOM, 4eMm
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nepas. Emé [lmaTton mpenmuckiBaii, 4ToObl «rpaxkmane [Ipekpac-
HOTO TOpOoJila HU B KOEM CiIydae HE OCTaBJISIA T€OMETPHUIO, 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 OECKOHEUHas pa3HHUIlA CYIIECTBYET MEXIY UEIOBEKOM
MIPUYACTHBIM K T€OMETPUU U HETIPUIACTHBIM». [[JIT 3TOTO YyUHUTEIIO
PSKOMEHAYETCsI MOa0upaTh 3aauyd NPAKTHYECKOTO XapaKTepa Jis
paccMaTpuBacMBIX TEM, YYHUTh JIETCH CTPOUTh MAaTEMAaTUYCCKHUE MO -
I peanbHBIX JKU3HCHHBIX CHUTYalllid, MPOBOJUTH BBIYHUCIICHUS U
OIICHUBATH aJICKBATHOCTH ITOJYUYCHHOrO pe3yiibTaTta. KpaiiHe Ba)XHO
MOMUYEPKUBATh CBSI3U T'COMETPUH C APYTHMH MpPEIMETaMHU, MOTHUBH-
pOBaTh HCIIONB30BATh OIPEIACICHHUS Te€OMETPUISCKUX (PUTYp U MHO-
HSATUI, JEeMOHCTPUPOBATH IPUMEHCHHUE ITOJTYUYCHHBIX YMCHUUA B QH-
3UKEe U TeXHUKE. DTH CBsI3M Haubojee sipKo BUJHBI B TemMax «Bek-
TOPBD, « [pUTOHOMETPUIESCKHUE COOTHOIICHUS»,«MeTOo KOOPIHUHATY
n «Teopema ITudaropa.

B 3akinroueHue conuiéMcs Ha BEJIMKOIO MaTeMaTuKa M acTpOHOMa
HNoranna Kenmnepa, 9ToObl emé pa3 MOTYESPKHYTh H METalpeIMeT-
HOE, W BOCIIMTATEIIFHOE 3HadYeHHe reomeTpuu: “‘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 Kkjaccax HM3ydaeTcs ydeOHBIH
kypc «['eomeTpus», KOTOPBII BKIFOYAET CIEAYIONINE OCHOBHBIE pas3-
JIensl coaepkanus: «l eomeTpudeckue (pUTrypsl M1 UX CBOMCTBaAY,
«/I3MepeHne reoMeTpHYecKnX BEIIMYUH», a TakXke «JlekapToBbl
KOOPAWHATHI Ha TNIOCKOCTH», «BeKTopsl», «JIBM)KEHHUS MIOCKOCTH»
n «IIpeoOpa3zoBaHHUS TOIOOUS.

Y4eOHBIN IJIaH NpeayCcMaTpUBaeT M3yUYEeHHE T€eOMETPHUH Ha 0a30-
BOM YpPOBHE, MCXOJs M3 HE MeHee 68 ydyeOHBIX 4acoB B y4eOHOM
roay, BCero 3a Tpu roga odydyenusi — He MeHee 204 yacos.

1 I'eomeTpust ennHa 1 BeyHa, oHa Onucraetr B boxkbem gyxe. Hama npu-
YaCTHOCTH K HEH CIIY>KUT OJHHUM M3 OCHOBAHHUM, MO KOTOPBIM UYEIOBEK
nokeH ObITh oOpazom Boxxkeum (http://www.astro-cabinet.ru/library/
Kepler/Tab_1.htm)
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COZEPYAHME YYEBHOTO KYPCA (MO FO/IAM OBYYEHMS)
7 Knacc

HauvanpHble TOHATHSA TeoMeTpun. Todka, npsiMasi, OTPE30K, JTy4.
Yrou. Bunsl yrinos. BepTukajabHble U CMEXKHBIEC YyIbl. buccekrpu-
ca yria. Jlomanasi, MHOroyroiabHuk. IlapannensHOCTh M NEpIEHIU-
KYJISIPHOCTB IIPSMBIX.

Cummerpuanbie ¢urypsl. OCHOBHBIE CBOWCTBAa OCEBOW CHMMe-
Tpuu. IIpuMepsl CUMMETPUH B OKPY>KAaIOIIEM MHpE.

OCHOBHBIE TIOCTPOCHUS C IOMOIIBIO LHUPKYJSA W JIMHEHKU.

TpeyronsHuk. Bricora, menmnana, OUcceKTpHca, UX CBOMCTBA.
PaBHOOEnpEeHHBIN W PaBHOCTOPOHHHUU TPEYTOJIHFHUKH. HepaBeHCTBO
TpEyroJabHUKA.

CBoiicTBa U NMPHU3HAKH PaBHOOEAPEHHOTO TpeyroJibHuKa. Ilpn-
3HAKH PABEHCTBA TPEYTOJIbHUKOB.

CpoiicTBa ¥ NMPU3HAKHU HapajuiedbHbIX OpsAMbBIX. CyMMa yrios
TpeyroiabHHUKa. BHeIIHHE yTriibl TPEyroJdbHUKA.

IIpsimoyronbpHblii TpeyrojabHUK. CBOWCTBO MeIHaHblI MPSIMO-
YI'OJIBHOTO TPEYTIOJIBHUKA, IPOBEAEHHON K runorenyse. Ilpusnaku
paBeHCTBA MPSIMOYTOJBHBIX TPEYTOJIBHUKOB. IIpAMOYTroIbHBIN Tpe-
YTOJIBHHUK ¢ yrioMm B 30°.

HepaBencTBa B reoMeTpHUH: HEPABEHCTBO TPEYTrOJbHHUKA, HEpa-
BEHCTBO O JJIMHE JIOMAHOMW, TeopeMa O OOJIbIIEM yTJIe B OOJIbIIel
CTOPOHE TpeyrojabHHUKA. [lepneHauKkyasap U HaKJIOHHAS.

I'eomerpuueckoe mecTo ToueK. buccekrpuca yria u cepeauHHBIN
NEPHEHIUKYISIP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOYEK.

OKXpy>XHOCTB U KPYT, XOpJAa U JUaMeTp, UX cCBolicTBa. BzanmHoe
pacrooKeHne OKPY>KHOCTHU U npsimoil. KacarensHas u cexymas kK
OKpy>kHOCTH. OKpPY>KHOCTb, BIHUCaHHas B yroJj. Bnucannas u onu-
CaHHasi OKPY>XHOCTHU TPEyTOJIbHHUKA.

8 knacc

YernipéxyroabHuku. [lapannenorpamm, ero npusHaku U CBOM-
cTtBa. YacTHBIE cllydyau TapajuieaorpaMMoB (TIpsSIMOYTOJIBHUK, POMO,
KBaJpaT), UX OPpU3HAKU U cBo¥cTBa. Tparenus, paBHOOOKas Tpa-
nenus, e€ ceorcTBa U npuszHaku. [IpsimoyronesHast Tpanenus.

Merton  yaBoenuss Meauanbl.  LleHTpanbHass  cUMMeETpHS.

Teopema daneca u TeopemMa O NMPOIOPIHUOHAIILHBIX OTPE3KaX.
Cpennne TUHUM TPEYTOJbHHUKA M Tpameuuu. LleHTp macc Tpeyromis-
HUKA.

I[TomoOue TpeyroabHUKOB, KO3 duiment moxodbus. [Ipn3naku no-
no0us TpeyroabHUKOB. [IpuMeHenne mogo0usi Ipu pemieHUH IIpaK-
TUYECKHUX 3a]ad.
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CBoiicTBa miomiazie reomerpudeckux ¢puryp. P@opmyiibl JUis
IUJIOIIa/TM TPEYTOJIbHUKA, IapajiiejiorpamMmma, poM0Oa U Tparenuu.
OTHo1IeHUE TUToIMAane MoJO0OHBIX UTYDP.

Bprunciienue miomniagei TpeyroJibHUKOB U MHOTOYT'OJILHUKOB Ha
KJIeT9aTol Oymare.

Teopewma IMudaropa. Ilpumenenue Teopemsl [Iudaropa mpu pe-
ICHUH MPAKTUYECKUX 3a/1ad.

CuHyc, KOCHHYC, TAaHT€HC OCTPOrO yIjla MPsIMOYTOJIBHOTO Tpey-
rojibHUKa. OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. TpUronome-
Tpudeckue pyuknmu yriaos B 30°, 45° u 60°.

Brniucannblie 1 eHTpaJIbHBIC YIJIbL, YT'OJI MEXKAY KacaTeJIbHOW 1
XOpAoH. YTribl MEXy XOpJaMU U CEKyLIMMU. BnucaHHble U OoNu-
CaHHBIC YETBHIPEXYTOJBHUKH. B3amMHOE pacIiojoKEeHHE IBYX
okpyxHocTel. Kacanue okpyskHocteil. O01Iue KacaTeabHbIC K JBYM
OKPY>KHOCTSIM.

9 knacc

Cunyc, KocuHyc, Tanrenc yrioB ot 0 go 180°. OcHoBHOE TpHUTO-
HOMETPHYECKOE TOXASCTBO. DOPMYITBI IPUBEICHUS.

Pemenne tpeyronbHukoB. TeopeMa KOCUMHYCOB M T€OpEMA CHUHY -
coB. PerreHme mpakTHYECKUX 3aJad C HCIIOIB30BAaHUEM TEOPEMBI
KOCHUHYCOB W TE€OPEMBI CHHYCOB.

[IpeoOpazoBanue mogodus. [lomoOue COOTBETCTBEHHBIX SJIEMECH-
TOB.

Teopema 0 IpoU3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEIL-
HUHU OTPE3KOB CEKYyIIMX, TEOpeMa O KBaJpaTe KacaTeIbHOM.

BexTop, nmuHa (MOIYIb) BEKTOpa, COHAIIPABJICHHBIC BEKTOPHI,
OPOTUBOIIOJIOKHO HAaAIIPaBJICHHBIC BCEKTOPHBI, KOJJIMHCAPHOCTb BEK-
TOPOB, PAaBEHCTBO BEKTOPOB, OIEpaIlMH HaJ BeKTopaMu. Pa3moxke-
HHUE BEKTOpa IO JIBYM HEKOJUTMHEapHBIM BeKTOopaM. KoopawHaTHI
BekTopa. CxansipHOe NPOHU3BEIACHHE BEKTOPOB, NPUMCHCHHUE IS
HaXOXIACHUSA OJINH U YI'JIOB.

JlekapTOBbl KOOPAMHATHI HA IIJIOCKOCTU. Y PaBHEHUs IIPSIMON U
OKPY>KHOCTHU B KOOpJHWHATaX, [IEPECEUECHUE OKPYKHOCTEH U Ipsi-
MBIX. MGTOJI KoopaunHaAT U €Iro IIPpUMEHCHHUC.

IlpaBusibHBIE MHOTOYTOJBbHUKU. JnuHa okpyxHOcTH. ['panycHas
U paguaHHasa MEpa yrijia, BBIYUCIICHUC IJIMH AYyT Opr)KHOCTeﬁ.
ITnomanes Kpyra, ceKTopa, CerMeHTa.

JIBU>KeHUsI IUIOCKOCTA W BHYTPEHHHE CHMMETpHH (QUryp
(pneMmeHTapHble TpencTaBieHus). [lapamnensusii mepenoc. IloBo-
poT.
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MNAHUPYEMBIE MPEAMETHbIE PE3Y/IbTATbl OCBOEHMA PABOYEM
MPOIrPAMMBI KYPCA (MO NOAAM ObYHEHUA)

OcBoenune yuebHOro Kypca «I['eomerpus» Ha ypoBHE OCHOBHOTO
obmrero ob6pa3zoBaHUS JOJHKHO OOECIIEUYMBATH TOCTIIKCHUE CIETYTO-
IIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB:

7 knacc

6 PacriozHaBaTh M3y4eHHBIE T€OMETpUUECKUE (PUTYPBI, ONPEaeIsTh
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 rpyOyIo OLICHKY JIMHEWHBIX M YTIJIOBBIX BEJIIMYHWH IpEaMe-
TOB B peEaJibHOM >KU3HHM, pa3MepoB NPUPOIHBIX O00OBEeKTOB. Pa3-
JIMYaTh pa3Mepbl ITUX OOBEKTOB IO MOPSAKY BEIMYWHBEL.

6 CTpOUTH YEpPTEKU K F€OMETPUUYECKUM 3ajadaM.

6 ITonp30BaTbCs MPHU3HAKAMHM PABEHCTBA TPEYrOJBHUKOB, HCIOJIb-
30BarTh NMPU3HAKH M CBOWCTBAa PaBHOOCAPEHHBIX TPEYTrOJLHUKOB
IIpU peUICHUHN 3ajad.

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

6 Ilomp3oBaTbCcsi NMpPU3HAKAMHU PaBEHCTBA IPSIMOYTOJBHBIX TpeEy-
TOJIBHUKOB, CBOMCTBOM Me€IHUaHbl, MPOBEAEHHON K THIIOTEHY3€
MPSMOYTOJILHOTO TPEYTOJbHUKA, B PEIICHUN IT'€OMETPHUUECKHUX 3a-
Jad.

6 OmpenesnsiTh MapajieIbHOCTh MPSIMBIX C MOMOIIBIO yTJIOB, KOTO-
pele obpasyeT ¢ HUMH cekymas. OmnpenensiTe NapajuieIbHOCTh
MNPSAMBIX C HOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOMU Mpsi-
MOH 10 TOYEK APYroil IpsIMOU.

6 Pemratp 3aaun Ha KjeTdyaToi Oymare.

6 IIpOoBOIUTH BBIYMCICHUS M HAXOJAHUTH YHCIIOBBIE M OyKBEHHBIC
3HAYEHUs YIJIOB B I'€OMETPUUYECKUX 3ajladaxX C HCIIOJb30BaHUEM
CYMMBI YIJIOB TPEYIrOJbHHUKOB M MHOTOYIOJBHHKOB, CBOWCTB
YIJIOB, OOpa30BaHHBIX IIPU IIEPECEUEHHUH JIBYX MapauIeJIbHbBIX
NpsIMBIX CeKylleil. Pemare nmpakTHYeckue 3ajadd Ha HaxoXKIe-
HUE yIJIOB.

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

6 @OopMyIHpPOBATh OIPEACIICHUSI OKPYXHOCTH M Kpyra, XOpAbl U
JAuaMeTpa OKPYXHOCTH, MOJIb30BAaThCSl UX CBOHCTBaMU. YMETh
NPUMEHSTh OTH CBOMCTBA NP PELICHUM 3a1ady.
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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 NEePHEHANUKYJIAPBLI K CTOPOHAM
TPEYTOJIBHUKA MEPECEKAIOTCSI B OJHOU TOYKE.

6 BrrageTp moHSITHEM KacaTEJIbHON K OKPY>XHOCTH, TOJIB30BAaThH CsI
TEOpEeMOil 0 NMEePHEeHAUKYJIIPHOCTH KacaTeJIbHONW U paauyca, Ipo-
BEIEHHOTO K TOUKE KacaHMUsI.

6 Ilonp3oBaTbCsl MNPOCTEHIIMMH TI€OMETPUYECKUMH HEpaBEHCTBAa-
MU, TOHUMAaTh UX MPAKTUYECKHI CMBICI.

6 IIpOoBOIUTH OCHOBHBIE T€OMETPUUECKHE MOCTPOECHUSI C IMOMOIIBIO
OUPKYJIISI U JIMHEHKH.

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 peHIieHUuH 3ajad.

6 BnageTp moHsTHEM cpenHEN JUHHUU TPEYTOoJbHHUKA U Tpalleluu,
MIPUMEHSATh UX CBOMCTBA MpPHU PEUICHHH T'€OMETPHUUYESCKHUX 3ajad.
I[Tonb3zoBaTecst Teopemoit Daneca U TEOPEMOU O NPONMOPLUHUOHATIb-
HBIX OTPE3Kax, IPUMEHSTh UX JUISI PEIICHUsS TIPaKTUYECKUX 3a/1a4.

6 IIpuMEHSI TP TIPU3HAKHU 110100MSI TPEYTOJILHUKOB B PEIICHUM TI'€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 CHHYyCa, KOCUHYyCa U TaHr€HCa OCTPOTo yria
MPSMOYTOJILHOTO TPEeyroyJibHUKa. [1oab30BaThCA 3TUMHU TOHSITHUS -
MU AJIs1 pELIEHUs] NPAKTUUECKUX 3ajiad.

6 Beruncisate (pa3siIuyHBIMH CIOCOOaMM) TJIOIIAAb TPEYTOJIbHUKA U
IUIOIIAJM MHOTOYTOJIBHBIX (GUTYp (MOJB3YsICh, I'/Ie HEOOXOJIMMO,
KanbKyasaTopoM). [IpuMeHsITh NMOJIydeHHBIE YMEHHS B IpaKTHUe-
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
TeOMETPHUYECKHUX 3a7ad.

6 BrnaneTrs MOHSITHEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSATH
CBOMCTBA ONHUCAHHOIO YETBIPEXYTrOJIbHUKA IIPU PELICHUM 3a]ad.

MATEMATUKA. 5—9 knacchl 75



6 HpI/IMeHHTL MNOJIYYCHHBIC 3HAaHUA Ha MNPAKTHUKE — CTPOUTH MaATeC-
MaAaTUYCCKHUEC MOACIIHN JIA 3ada4d peanLHoﬁ KU3HU MU 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 («pelleHrne NpSMOYTOIBHBIX TPEYTOJBHUKOBY»). Haxo-
JUTH (C TIOMOIIBIO KAJIbKYJISITOpA) JUIMHBI U yIJbl JUIST HeTaOJIny-
HBIX 3HA4YEHUM.

6 ITonp3oBaTbcsa QpopMyIaMH NPHUBEACHHUS W OCHOBHBIM TPHUTOHO-
METPUYECKUM TOXXJIECTBOM JJIsI HAXOXKJACHUS COOTHOIIEHUN MeX-
Iy TPUTOHOMETPHUYECKUMH BEIIMUYMHAMH.

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

6 Bmagers moHsTHAMH THIpeoOpa3oBaHHUsS ITOJOOUS, COOTBETCTBEH-
HBIX 3JIEMEHTOB NonoOHBIX ¢uryp. [lonp3oBaTbcs cBolicTBamu
MOoA00MSsI MPOU3BOJIBHBIX (UTYP, YMETh BBIUYHCISTH JAJIWHBI U Ha-
XOJUTH yIabl y nonoOHbIX puryp. [IpuMeHsTs cBolicTBa Mogo0us
B MPAaKTHYECKHX 3ajJlayax. Y MEeTh IIPUBOAUTH IIPUMEPHI MTOT0OHBIX
¢dburyp B OoKpyxaroliieM MHupe.

6 ITomp30oBaThCs TeopeMaMHU O HPOU3BEACHUHM 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 F'€OMETPUYECKHUX M MPaKTUYECKHUX 3a7ad.

6 BrnameTp MOHATHSIMH HOPaBUIBHOTO MHOTOYTOJBHUKA, JITHHBI
OKPY>XHOCTH, JJIUHBI IYTH OKPY>XHOCTH M paJUaHHON MEpHI yria,
YMETB BBIUUCIISITh TLUIOIAIb KpyTa U ero yacted. [lpumensaTs no-
JIydE€HHbIE YMEHUsI B MIPAKTUYECKUX 3ajavax.

6 Haxomute ocm (MIm HEHTPHI) CHMMETPUH (GUTYDP, MPUMEHSTH
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-
TOHOMETPUYECKUX (PYHKIUH (IMOIb3YsICh, I/Ie HEOOXOIUMO, KaJlb-
KYJISITOPOM).

76
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TEMATWUYECKOE MJIAHMPOBAHME YYEBHOTO KYPCA
(MO rOZIAM OBYYEHMS)

7 knacc (He MeHee 68 v)

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

OcHOBHOE coaeprKaHue

OCHOBHBIE BU/bI
AesATeJbHOCTH 00y4alolmuXcs

IIpocTeiimue
reoMeTpuiyecKue
uryps1

M UX CBOWCTBa.
HN3mepeHue
reoMeTpHYecKux
BeJIMYUH

(14 4)

IIpocreilimue reomeTpudecKue 00b-
eKTBI: TOYKH, NpsIMBIC, JIy9d WU
YTJbI, MHOTOYTOJILHUK, JIOMaHasl.
CMeXHbIE U BEpTUKAJIBHBIC YTIIbL.
Pabora c mpocTeimmmMu 4epTekaMu.
W3mepenne JTUHEHHBIX U YTJIOBBIX
BEJINYHH, BEIUHCICHUE OTPE3KOB U
YTJIOB.

IMepumerp u miomans GuUryp, co-
CTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB

PopMy/IMpPOBaTh OCHOBHbBIE MNOHATUS U Olperese-
HUSI.

PacnosHaBaTh n3y4eHHbIE TeOMETPpUIECKHE PUTy-
pBI, onpeAesiATh UX B3aNMHOE PACIOJIOKEHHE,
BBINOJIHATD YEPTEK M0 YCIOBUIO 3a/1aUH.
IIpoBOAMTE NpocTeiiline NOCTPOSHHUS C TOMOIIBIO
LMPKYJISI U JIMHEHUKH.

N3MepsATh nMHEHHbIE W YIJIOBBIE BEJIMYMHBI T'€O-
METPHUUYECKUX U IMPAKTHIESCKUX OOBEKTOB.
OnpeaenaTh «Ha Ta3» pa3Mepbl pealbHBIX 00b-
€KTOB, IPOBOAMTD rpyOyIO OIIEHKY X Pa3MepOB.
PemlaTp 3a7auyn Ha BBIYMCIIEHUE JUIMH OTPE3KOB U
BEJIMYHUH YIJIOB.

PemaTek 3agaun Ha B3aNMHOE PACIIOJIOKEHHE T'€O-
METpHUYeCcKUX QpUryp.

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




8.

IIpodoaiceHue

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

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJbI
AeATeJIbHOCTH OﬁyanOH.II/IXCH

TpeyrojbHUKU
(22 y)

ITonsiTHE O paBHBIX TPEYroOJBLHHUKAX
U TIEpBUYHBIE TIPEACTABICHUS O paB-
HBIX (KOHTPYSHTHBIX) ¢urypax. Tpu
IIpU3HAKa pPaBEHCTBA TPEYTOJILHH-
KOB.

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

PaBHOOenpeHHBIE W PaBHOCTOPOH-
HHE TpeyroiabHUKU. Ilpu3Haku wu
CBOWMCTBa PaBHOOEIPEHHOTO Tpey-
roJIbHUKA.

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

IlepBBIe MOHATHS O MOKAa3aTEINb-
CTBaxX B I'€OMETPHHU

PacnosHaBaTh napbl paBHBIX TPEYTrOJBHHUKOB Ha
TOTOBBIX YepTexax (C yKazaHHUEM IIPU3HAKOB).
BpIBOAUTB ciiecTBHUST (PaBEHCTB COOTBETCTBYIO-
IIHUX JIEMEHTOB) M3 PABEHCTB TPEYTOJbHHUKOB.
®opMy/IMPOBATh OIPEICICHUSI: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, MPsIMOYTOJIBHOT'O, PaBHOOEIPEH-
HOTO, PaBHOCTOPOHHErO TPEyrOJIBHUKOB; OWCCEK-
TPHUCHI, BBICOTBHI, MEIHWAaHbI TPEYroJbHUKA; Ccepe-
IUHHOTO TNEepIeHIUKYyIsIpa OTpe3Ka; IepuMerpa
TPEYTOJIbHHKA.

PdopMy/IMpPOBATh CBOWCTBA M INPU3HAKH paBHOOE-
JIPEHHOT'O TPEYTOJIbHHKA.

CTpOMTB YepTeKH, peliaTh 3a4a4M C TOMOIIBIO Ha-
XOXKJICHHUSI PABHBIX TPCYTOJIHLHUKOB.

IIpMMeHATD IIPU3HAKH PAaBEHCTBA MPSIMOYTOJIBHBIX
TPEYTrOJILHUKOB B 3aja4dax.

Hcnosib30BaTh 11udpoBsie pecypchl AJIs UCCAen0-
BaHUSI CBOMCTB M3y4aeMbIX (HUTYD.

3HAaKOMUTBCS C UCTOPUEH Pa3BUTHSI T'€OMETPUU

INapanienbHbie
npsAMblie, CymMMa
YIJIOB TpeyrojbHUKa
(14 4)

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

PopmMy/IMpOBATh NOHATHE MTAPATIICITBHBIX MPsI-
MBIX, HAXOAUTb MPAKTUYECKUE MPUMEPHI.
HM3y4aThk cBoiicTBa yrioB, oOpa30BaHHBIX NPH IIe-
peceyeHn MapauleIbHBIX MPSMBIX CEKYyIIeH.
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30BaHHbBIE MPHU MEPECEUCHUH Mapa-
JICITIBHBIX NPSIMBIX CEKYIICH).
IIpu3Hak mapaaaelabHOCTH MPSIMBIX
4yepe3 paBEHCTBO PACCTOSIHUU OT TO-
4eK OJHOI IpsIMOU 10 BTOpPOU Ipsi-
MOH.

CymMMa yriioB TpeyroiabHHUKa U MHO-
rOyTroJIbHUKA.

BHemnue yrisl TpeyrojibHUKa

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 6yKBeHHI)Ie 3HA4YCHUs
YIJIOB B TECOMETPHUUCCKUX 3aaadax € UCITOJIb3OBaHU -
€M TEOPEM O CyMME YTJIOB TPEYTroJIbLHUKA U MHOTI'O-
YTOJIbHHUKA.

3HAKOMMUTBHCA C UCTOPUEN pa3BUTUS T€OMETPUH

OKpyKHOCTb

U KpYT.
F'eomeTpuyeckue
NMOCTPOEHUs

(14 4)

OKpy>XKHOCTb, XOpAbl U JUAMETPBHI,
ux coMcTBa. KacarenbHas K OKpyx-
HOCTH. OKPY’>KHOCTbH, BIIMCAHHAS B
yrou. I[lousitue o I'MT, npumenenue
B 3a7a4ax. buccekrpuca u cepenus-
HBII NEepPHEHAUKYJSIp KaK Ieome-
TPHUUIECKHE MECTa TOUEK.
OKpy>XHOCTb, OIIMCAaHHAasi OKOJIO
TpeyrojbHuKa. BrimcanHast B Tpey-
TOJBHUK OKPY>KHOCTb.
IIpocreiimue 3ana4n Ha MOCTPOCHUE

dopmyMpoBaTh oIpeJe/IeHUA: OKPYXKHOCTHU, XOp-
Ibl, AUaMeTpa M KacaTelbHOH K okpyxHoctu. U3-
ydyaTh HX CBOICTBa, MPU3HAKH, CTPOMUTBL UEPTEKU.
HccaepgoBaTh, B TOM 4ncie MCNOJIb3ysA BUPPOBHIE
pecypcChbl: OKPY>KHOCTb, BIMCAHHYIO B YroOJl; LIEHTpP
OKpPY>KHOCTH, BIIMCAHHOM B YIroJI; paBEHCTBO OTpe3-
KOB KacaTeIbHBIX.

Hcnoab3oBathk MeToA I'MT mis nokasaTenbcTBa
TEOpEeM O MEePeceUeHNN OUCCEKTPUC YTIIOB TPEy-
TOJBHUKA W CEPEeIMHHBIX MEePHEeHINKYISIPOB K CTO-
poHam TpeyroabHuka ¢ momouibio I'MT.
OBJiaieBaTh NOHATUSMM BIINCAHHON U OITMCAHHOM
OKPY)KHOCTEH TpeyrojabHHUKa, HAXOAUThb IICHTPHI
3THUX OKPYKHOCTEH.

PemaTe ocHOBHEIC 3aJa4YM Ha MOCTPOEHHeE: yIIa,
paBHOTO JAaHHOMY; CEPEIMHHOTO NMEPIEHIUKYISIpa
JAHHOTO OTpe3Ka; IMPSIMOM, MPOXOJsICH uYepes3
MaHHYIO TOYKY W MEPHeHAUKYISIPHON TaHHOM IIpsi-
MOIi; OMCCEKTPUCHI TaHHOT'O YTJ1a; TPEYTrOJIbHUKOB
IO pa3JINMYHbIM DJICMCHTAaM.

3HAKOMUTBCS C UCTOPUEM pa3BUTHS T€OMETPUHU
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IIpodoaiceHue

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

OcHOBHOE coaepixKaHue

OCHOBHBIE BU/JbI
AeATeJIbHOCTH 06yqaloumxc51

IloBTOpEHME, 0606-
nmeHue

3HAHUU

(44)

TToBTOpeHne 1 0000ImIEHHE OCHOB-
HBIX IOHSITUH M METONOB Kypca
7 xmacca

PemlaTe 3aa4M Ha NOBTOPECHUE, UILIFOCTPUPYIO-
1€ CBSI3H MEX/y Pa3IMYHBIMHU YACTSIMH Kypca

8 knacc (He MeHee 68 u)

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

OcHOBHOE coaeprKaHue

OCHOBHBIE BU/bI
AesATeJbHOCTH 00y4alolmuXcs

YeTbIpEXyTroJIbHUKHU
(12 yv)

ITapanmenorpamm, ero IpHU3HAKA U
cBolicTBa. HacTHbIE cilydau rapai-
JIeIIOTPaMMOB (IpsIMOYTOJIFHUIK,
poMm06, KkBazpaT), UX HOPU3HAKU U
cBoiicTBa. Tpamenms. PaBHoOOKast u
OPSIMOYTOIbHAs TPATICIIHH.

Y aBoenue menuansl. LleHTpanbHas
CUMMETPHsI

HN306pakaThb U HAXOAUTb Ha YEPTEKAX UCTHIPEX-
YTOJIBHUKH Pa3HBIX BUJAOB M UX DIIEMEHTBHI.
dopmMmyMpoBaTh onpejes/ieHUs: mapauierorpaMmma,
MNpsSIMOYTOJIbHHUKA, pOMOa, KBajaparta, Tparelluu,
paBHOOOKOM Tparneinuu, NPSIMOyTOJIbHON TpareInu.
JloKka3bIBaTh M MCIOJIb30BaTh NP pelleHUH 3a4ay
OpU3HAKH U CBOWMCTBA: MapajuiejJorpaMma, MmpsMo-
yroJbHHUKa, poMba, KBaJparta, Tpamneiuu, pPaBHO-
OOKO#l Tpameuuu, NPsIMOYTOJIBHOW Tpamenuu.
[IpuMeHATH METOJ, YIBOSCHHUS MEIUaHBI TPEYTOJib-
HUKA.

Hcnosb30BaTh 11 poBbIe PeCypChl sl UCCIISI0-
BaHMsI CBOWCTB M3y4YaeMbIX (QULYP.

3HAaKOMUTHCA C UCTOPUEN Pa3BUTHI I'€OMETPUH
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Teopema daneca
U TeopeMa O Hpo-
MOPIUOHATBHBIX
oTpe3Kax, NoJ06-
Hble TPEeYTroJIbHUKHI
(15 4)

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

CBoiicTBa IIEHTpa Macc B TPEYyrojb-
HHUKE.

ITonoGHBIE  TpeyroJbHHKH. Tpu
MpU3HAKa MOXO00HST TPEyrOJIbHUKOB.
IIpakTueckoe mpuMeHeHue

IIpoBOAMTEL NMOCTPOEHUSA C TOMONIBIO IUPKYIS U
JIMHEWKHN C HUCHOJIb30BaHUE TeopeMbl dajieca U Te-
OpeMEI O MPONOPHHUOHAIBHBIX OTPe3KaX, CTPOUTH
4eTBEPTHIA ITPOIOPIIMOHAIIBHBIN OTPE30K.
IIpoBOAMTE A0Ka3aTe/JbCTBO TOTO, YTO MEIUAHBI
TPEyroJbHUKA MIEPECEKAI0TCA B OJHON TOYKE, U Ha-
XOAUTBb CBSA3b C IIEHTPOM Macc, HAXOAUThb OTHOIIIE-
HHE, B KOTOPOM MEIUAHBI JENSITCSI TOUKON UX mepe-
CeUEHUS.

HaxoauTbk nogo0HBIE TPEYyTOJIBHHUKH Ha TOTOBBIX
gepTekax ¢ ykazaHHEM COOTBETCTBYIOIIUX MPU3HA-
KOB MOJ00MSI.

PemaTsh 3afa4M Ha MOJOOHBIE TPEYTOJIBHUKH C TIO-
MOIIBIO CAMOCTOSITEJIBHOIO MOCTPOCHUS YepTEKEH
1 HaXOXKIAEHUsS MOJOOHBIX TPEYTOJIbLHUKOB.
IIpoBOoAUTH AOKasaTesJIbCTBA C HCIOJIb30BAaHUEM
MIPU3HAKOB MOI00MS.

JlokaspIiBaTh TPH IIPU3HAKA TOAOOUS TPEyTOIbHU-
KOB.

IIpUMeHATH TOJydYeHHbIE 3HAHUS IIPH PEIICHUU
FeOMETPUYSCKUX M MPAKTUYECKUX 3a]ad.
3HAKOMUTBHCA C UCTOPUEN pa3BUTHS T€OMETPUH

[Miomaam.
HaxoxxaeHue
miomaaen
TPEeyroJibHUKOB

U MHOT'OYTOJIBHBIX
Juryp. [Lnomagu
NoA0GHBIX GuUryp
(14 4)

[lonsitne 00 oOmEe# Teopuu mIIO-
IaIm.

DopMybl AJ1s IIIOIAAA TPEYTOJIb-
HHKa, apajiegorpamma. OTHoILIe-
HHUEC IUTOIIA/ICH TPEYyrOJbHUKOB C
OOIIIMM OCHOBAHHEM WM OOIIEN
BBICOTOM.

OB/1aseBaTh NepBHUYHBIMU NpeACTABJIEHUSIMHU 00
o6uieit Teopun 1wiomanu (Meps), GOPMyIMPOBaTh
CBOMCTBA IUIONIANM, BBIACHITH  HMX  HArJsIHBIA
CMBICIL.

BbIBOAMTB (OpMyJIbl IUIOMIAIM IMapajijieiorpaMma,
TPEeyroJibHUKA, Tpaneuuu U3 (GopmMysbl MIIOIAIN
OpsIMOYTOJILHUKA (KBaJIpara).
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IIpodoaiceHue

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

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJbI
AeATeJIbHOCTH OﬁyanOH.II/IXCH

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

ITiomanu ¢uryp Ha Kirer4aToi Oy-
Mmare.

ITmomanu momnoOHBIX ¢uryp. BeI-
YHUCIEHUEC IUIOMIaJeH. 3agauym ¢
MPaKTUYCCKUM CcoJiepKaHueMm. Pe-
MICHWE 3a7a4 C IIOMOIIBI METOoda
BCIIOMOI'aTCIbHOM IIOIIAIN

BBIBOAMTH (pOPMYIIBI TUTOMIATN BEITYKIOTO YeTHIPEX -
YTOJBHHUKA Yepe3 AUaroHajau U yroji MeXIy HUMH.
HaxoauTh mrontann Guryp, n300pa>kéHHBIX Ha
KJIeT4aTol Oymare, MCIOJIb30BaTh pa30OHeHHEe Ha
YacTH U JTOCTPOCHUE.

Pa36éupaTh nmpuMepbl HCIOJIb30BaHHUS BCIIOMOTIa-
TEIBHON TUIOMIAAM JJIs PEIICHUS] TeOMETPHICCKHUX
3a1ad4.

HaxoauTh miomanu mogo0HbIX QUTYDP.
BBIYMCAATH IUIOMAAN PA3IUIHBIX MHOTOYTOJIBHBIX
$uryp.

PemaTsh 3aAa4M Ha IUIOIa]1b C IPAKTHYESCKUM CO-
JIepyKaHueM

Teopema [Indaropa
Y HavaJia
TPUTOHOMETPHUH
(10 4)

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

OmnpeneneHue TPUrOHOMETPUUYECKUX
(yHKIHH ocTpPOro yria, TpHrOHOME-
TPUYECKUE COOTHOILICHUS B IPSIMO-
YroJIbHOM TpeyroJjibHuke. OCHOBHOE
TPUTOHOMETPHUIECKOE TOXKIASCTBO.
CoOTHOIIEHHUsI MEX/ly CTOPOHAMH B
NpAMOYTOJIBHBIX TPEYTOJIbHUKAX C
yriaamu B 45° u 45°; 30° u 60°

Joxka3biBaTh Teopemy l[ludaropa, Mcno1b30BaTh
eé B PAKTUYICCKUX BBIYUCIICHUAX.
PopMy/IMPOBATh OIpPENCICHUS] TPUTOHOMETpUYEe-
CKHMX (pyHKIHI OCTpOro yria, HpOBepsTb UX KO-
PEKTHOCTD.

BbIBOAUTBL TPUTOHOMETPUUECKHE COOTHOILICHUS B
IIPSIMOYT'OJILHOM TPEYIOJIbHUKE.

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

Hcnonb3oBaTh (HOopMyIIbl IPUBEACHHUS U OCHOBHOE
TPUTOHOMETPUICCKOEC TOXKACCTBO IJII HAXOXKACHUSA
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COOTHOILICHUI MEXAy TPUTOHOMETPHUUECKUMU (PyHK-
OUAMU Pa3JINMYHBbIX OCTPBIX YTJIOB.

IIpyMeHATHb NOJy4YEeHHBbIC 3HAHUS U YMEHHUS IIPU
peUHICHUU IMMPAKTUYCCKUX 3aJa4d.

3HaAKOMUTBHCA C UCTOPUEN Pa3BUTHUI I'€OMETPUH

Yribel B OKpy>KHO-
cTUu. BnucanHbie

M ONMCAHHbIE
4YeThIpexXyroJbHUKH.
KacaTrenbHbIe

K OKPY>KHOCTH.
KacaHue okpy>kHO-
crei

(13 9)

BrnucaHHble U LIEeHTpallbHBIC YIJIBL,
Yroja MexJay KacaTeJbHOU U XOpIoil.
VYrael MeXay XOpAaMH U CEeKyIIHu-
MH.

Brniucannble 1 onMcaHHbIE YEThIPEX-
YIOJIBHUKH, UX IPU3HAKU U CBOMN-
crBa. Ilpumenenue »>TUX CBOWCTB
IpU PELICHUN I'€eOMETPUYECKUX 3a-
aad.

B3aumHoe  pacnosiokeHue — ABYX
okpyxHocTel. Kacanue okpyKHO-
creit

®opMy/IMPOBATh OCHOBHBIC OIPEICIICHUS, CBSI3aH-
HbIE C yIJIaMH B Kpyre (BIHMCAHHBIA yros, LEH-
TPaJIbHBINA YT OJI).

HaxoAuTh BIIHICaHHBIE YTJIBI, ONTUPAIOIIUECS Ha OJ1-
HY IyT'y, BBIYMCJATb yIJIbl C IOMOIIBIO TEOPEMBI O
BIIMCAaHHBIX YTJIaX, TEOPEMbI O BIIMCAaHHOM 4YEThbI-
PEXYTOJIBHUKE, TEOPEMBI O LICHTPAIILHOM YTJIC.
HccnemoBaTthb, B TOM YHCIIEC C TTOMOIIBIO IHGPOBBIX
pecypcoB, BIIMCAaHHBIC W OIHMCAHHBIC YETHIPEX-
YIOJIbHHKH, BBIBOJAMTb X CBOWCTBA M IMPHU3HAKH.
Hcnosib30BaTh 3TU CBOMCTBA U MPU3HAKU MIPU pe-
IICHUH 3a/1a4

IloBTOpEHME, 0606-
neHue

3HaHUI

(44)

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

PemaTh 3aa4M Ha [MOBTOPEHHUE, MILTIOCTPUPYIO-
[IHE CBSI3U MEXK/Iy Pa3IMYHBIMH YaCTSIMH Kypca




9 knacc (He MeHee 68 u)

HasBanue
pasaesa (TeMbl)
Kypca (4Hcj10 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/JbI
AeATeJIbHOCTH o6yqaloumxc;1

Tpuronometpus.
TeopeMsl KocuHy-
COB M CHHYCOB.
PelieHne TpeyroJb-
HUKOB

(16 4)

OmnpeneneHue TPUTOHOMETPUUECKUX
¢ynkmuit yrimos or 0° mo 180°.
KocHuHyC ¥ CHHYC NPsIMOTO U TYIIOT'O
yrina. Teopema xocuHycoB. (O600-
méHHas1) TeopeMa CUHYCOB (C paau-
YCOM OITMCaHHOM OKpy»kHOcTH). Ha-
XOXKJICHUE JUTUH CTOPOH U BEJINYHH
YIJI0B TPEYTOJIBHHUKOB.

dopmyria IIIOLMIAN TPEYTrOJIbHUKA
yepe3 IBE CTOPOHBI U YroJil MEXIY
HuMmu. Popmyiia MIIOMIATH YESThI-
PEXYTONBHHUKA YePe3 ero JUaroHaIu
M yroJI MeXK/y HHUMH.
IIpakTH4yeckoe MPUMEHEHHE JIOKa-
3aHHBIX TEOpPEM

dopmMyMpOBaTh ONpeje/ieHUsl TPUTOHOMETpHUe-
CKUX (PYHKIMU TYHOBIX U IPSMBIX yTIJIOB.
BBIBOAUTH TeOpeMy KOCHHYCOB U TEOPEMY CHHYCOB
(c pagnycoM ONMHUCAaHHOW OKPY>KHOCTH).

PemraThb TpeyroiabHUKH.

PemiaTh npakTuueckue 3a4adu, CBOISIINECS K Ha-
XOXKACHHUIO PA3IUYHBIX SJIEMEHTOB TPEYTOIbHUKA

IIpeoGpa3oBaHue
noao6us. Merpuue-
CKHE COOTHOIIEHUS
B OKPY>KHOCTH

(10 v)

ITonsitne o mpeoGpa3zoBaHUU IOJ0-
Oust.

COOTBETCTBEHHBIE AJIEMEHTHI 110100-
HBIX (puUryp.

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

OcBauBaTh MOHSTHE IPeOOPa30BAHUS ITOJOOUSI.
HccanenoBaTh OTHOIICHUE JIHMHEHHBIX DJIEMEHTOB
¢uryp npu npeodpazoBanuu nonodus. Haxoanute
IIpUMEpBI MO00UsT B OKpYIKaroleld AeHCTBUTEb-
HOCTH.

BpIBOAUTB METPHUUIESCKHE COOTHOIICHHS MEXKTY OT-
pe3KaMU XOpJ, CeKyIIUX U KacaTeJIbHBIX C UCIIOJIb-
30BaHHEM BIHCAHHBIX YTJIOB U IOJOOHBIX 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. Koopnau-
HaTbl BEKTOpaA.

CkamsipHOe TPOU3BEACHHUE BEKTO-
pOB, €r0 IPUMEHEHUE TSI HaXO0XK/e-
HUS JJIUH U YIJIOB.

Pemenne 3aay ¢ MoMoIbIO BEKTO-
poB.

IIpuMeHeHne BEKTOPOB IJIs pelle-
HUS 3a71a¥ KHHEMAaTHUKH U MEXaHH-
KM

Hcnosib30BaTh BEKTOPHI KaK HaIlPaBIICHHBIE OTpPE3-
KW, UCCJIEA0BATh TCOMECTPUYCCKUN (TIEpEeMEIICHUE)
u (puznyecKkuii (Crita) CMBICIBI BEKTOPOB.

3HaTh onpeje/JeHUsA CyMMBI H Pa3HOCTH BEKTOPOB,
YMHO>KEHHS BEKTOpa Ha YHUCII0, UCCIeJ0BaTh Ieo-
METPHUYECKUN U (PU3HUYECKUI CMBICIBI THUX OIlepa-
LU,

PemaTsh reomeTpruyeckue 3aJauu C UCIIOJIb30BaHH-
€M BEKTOPOB.

Pack/iagbpIBaTh BEKTOP MO JABYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnos1p30BaTh CKaIsIpHOE MPOU3BEICHHUE BEKTO-
POB, BBIBOAUTH €r0 OCHOBHEIE CBOMCTBA.
BBIYHMCIATE CyMMY, Pa3HOCTb U CKaIIPHOE MPOU3-
BeJleHHE BEKTOPOB B KOOPIMHATAX.

IIpUMeHATH CKalIsIpHOE NPOU3BEICHUE JIUTSI HAXO0XK-
JIeHUs] JUTUH U yTJI0B

JlekapToBbI KOOpAM-
HaTbl Ha NMJIOCKOCTH
(9 4)

JlekapTOBBI KOOPAMHATHI TOUYEK Ha
IIJIOCKOCTH.

VYpaBHEeHHE NPAMOH. YTIIOBOH KOd -
¢uLMeHT, TaHreHC yrja HaKJIOHa,
napajuiejbHbIE U NEPIEHANUKYIISIP-
HBIE TIPSIMBIC.

YpaBHenue okpyxxHoctu. Haxoxne-
HHE KOOPAUHAT TOYEK IIepeCcCeUeHUsI
OKPY>KHOCTH M TIPSIMOIA.

OcBavBaTh NOHATHE MPIMOYTOJIHHON CHCTEMBI KO-
OpAWHAT, JEKAPTOBBIX KOOPAMHAT TOUYKH.
BbIBOAMTE ypaBHEHHE NIPSIMOUN U OKpPY>KHOCTHU. BbI-
AeJIATH MOJHBINA KBaapaT ISl HaXOXKACHUS LIEHTpa
U pajuyca OKPY>KHOCTH MO €€ ypaBHEHHIO.
PemaTsk 3aa4M Ha HaXOXXJASHUE TOUYCK Iepecede-
HUS OPSMBIX U OKPYXHOCTEH C MOMOIIBI0 METOJa
KOOpPJUHAT.
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IIpodoaiceHue

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

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJbI
AeATeJIbHOCTH 06yqaloumxc;1

Meton koopAauUHAT HNpPU PELICHUU
reoMeTpUYECKUX 3a]ad.
Hcnons3oBanne MeTosa KOOPAUHAT
B MPaKTUYECKUX 3aJadax

Hcnosib30BaTh CBOWCTBa yrioBoro kodgduimenta
OpsIMOM TIpM PEUIEHUM 3ajJad, Ui ONpeleJICHUs
PacCIiOJIOKECHU S HpﬂMOﬁ.

[IpuMeHATh KOOPAUHATHI IIPU PELICHUHU I'€OMETpPU-
YECKUX U INPAKTHYCCKHUX 3aJav, HJId IMOCTPOCHUSA
MaTeMaTUYECKHUX MOJEJIeN pealbHbIX 3a1a4 («me-
TOJT KOOPJIMHAT).

ITos1b30BaATBHCA 111 NOCTPOCHUSI U MCCIIETOBAHUN
nuGPOBBIMU PECYPCAMH.

3HAaKOMUTBCS C UCTOPUEH Pa3BUTHS I'€OMETPUU

I[IpaBU/IbHBIE
MHOT'OYT0JIbHUKH.
JI/IMHA OKPY>KHOCTH
Y IUVIOIAaAb Kpyra.
BreruuciieHue 1J10-
maaeun

(84)

ITpaBunbHbIC MHOT'OYT'OJIbHUKH,
BBIYHCIIEHUE UX DJIIEMEHTOB. UHCIIo
T W JJIWHA OKPY>XHOCTH. JlnmHa ny-
T OKpy>XHOCTH. PammaHHass mepa
yrmia.

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

PopMy/IMPOBATh ONpeAeICHUE MPaBUIBHBIX MHO-
TOYTOJIEHUKOB, HAXOAUTh NX 3JIEMEHTHI.
I[To1b30BaTHLCA MOHATHEM JJIMHBI OKPYXXHOCTH,
BBEJIEHHBIM C TTOMOIIBIO TPABMIIBHBIX MHOTOYTOJIb-
HHUKOB, OIIpeJeJsIsATh YUCJIO T, JJIUHY AyTd U pagu-
aHHYIO Mepy yrJa.

IIpoBOAMTE NEepexon oT paluaHHOI Mephl yria K
rpaIyCcHON B Ha0OOpOT.

OnpepeaTh omaib Kpyra.

BeiBoAuTh GOpMy bl (B IpajgyCHOW M paaraHHOM
Mepe) I JUTMH OyT, IUIOIIaZieil CeKTOPOB U cer-
MEHTOB.

BpIYMCAATE wiomanu Gpuryp, BKIFOYAIOMINX dJIe-
MEHTBI OKPY>KHOCTHU (KpyTra).

HaxoauThb 1uiomaay B 3ajladyax peajbHOW KU3HU
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JABY>KeHUS MJI0CKO- IToHsITHE O ABHIKEHUH IIJIOCKOCTH. Pa36upaThb NpuMepsbl, WLTIOCTPUPYIONINE TOHSITHS

CTH IlapasienbHBIN NEPEHOC, TIOBOPOT U JBH)KEHUSI, IEHTPOB U OCE€ll CUMMETPUH.
(6 4) cummMmeTpusi. OCH U IEHTPBI CUMMe- dopmMy/IMPOBATH ONpEACICHUS NapajjieIbHOTO Ie-
TpHH. peHOoCca, IOBOPOTA U OCEBOI cUMMeTpuu. BBIBOAUTH
ITpocreiilmue NpUMEHEHUS B pellle- HUX CBOMCTBA, HAXOAUTH HCIOABUYKHBIC TOUKHU.
HUM 3a7a4 HaxoauTh LEHTPBL U OCH CUMMETPUN IIpOoCcTEeHIInX
duryp.

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

HcnoJsip3oBaTh 1Js1 IOCTPOECHUSI U UCCIIEIOBAaHUMN
mu(ppOBBIC PECYPCHI

IloBTOpEeHUe, 0606- IloBTOpEeHHE OCHOBHBIX MOHSATUH U OnepupoBaTh NOHATUAMMU: urypa, Todka, Mps-
lieHue, CHUCTeMaTH- METOJIOB KypcoB 7—9 kiraccoB, 0600- Masi, yroji, MHOTOYTOJIbHHUK, PaBHOOCAPESHHBINA U
3anusA 3HaAHUMN? LIICHUE U CUCTEMaTU3alUsl 3HAHUM. PaBHOCTOPOHHHUI TPEYyroJIbHUKHU, HNPSIMOYTOJIbHBIN
(7 4) IIpocreiimue reomeTpudeckue Gu- TPEYTOJIbHUK, MeIHuaHa, OMCCEKTpHUCa W BBICOTA
rypbl U UX cBoiicTBa. M3mepenue TpeyrojbHUKa, IapajiejorpaMM, pomO, MpsMo-
T€OMETPHUUIECKUX BEITMIVH. YTOJIBHUK, KBaJIpaT, TPAIelus; OKPY>KHOCTb, Kaca-
TpeyromsHHUKH. TeJIbHAsl; PABEHCTBO U noJ1o6ue Guryp, Tpeyroyib-
ITapanenbHbIe U NEPHISHIUKYJIISIP- HUKOB; MMapaJuIeIbHOCTh M IEPIICHIUKYJIISIPHOCTH
HBIE IIPSIMBIC. OPSIMBIX, YTOJI MEXIY IPSIMBIMHA, CHMMETPHS OT-
OKpy>KHOCTh U KpyT. ['eomeTpuye- HOCHUTEJIBHO TOYKH W MPSIMOW; JJIMHA, PACCTOSHUE,
CKHE NOCTPOCHHUsI. YTJIIbI B OKPYK- BEJIMYMHA YIJIa, TUIOMIA/b, IIEPUMETDP.
HOCTH. BrimcaHHbBIE M OIMCaHHBIC Hcnosib30BaTh GOPMYJIbI: MepUMETpa U IIOMIAIH
OKPY>KHOCTH MHOTOYTOJIBHUKOB. MHOTI'OyT'OJILHUKOB, JUIMHBI OKPY>XHOCTH W IUIOIIA-

2 3neck IIPEICTABJICHBI 3JIEMEHTHI COZEpKaHUsI 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 WiIH paclpenessiTh 0 COOTBETCTBYIOIIUM TE€MaTUUYECKUM pa3-
AejiaM, U3ydaeMbIM B TeUYeHHE yd4eOHOro rona.
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IIpodosicerue

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

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJbI
AeATeJIbHOCTH OﬁyanOH.II/IXCH

IIpsimast 1 OKPY>XHOCTB.
YeTbIpéXyrojpHUKN. BrincanHusle u
ONMHUCAHHBIE YETHIPEXYTOJIHLHUKH.
Teopema ITndaropa m Hayama TpH-
roHomeTpuu. Pemenue obuux 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

M Kpyra, o0béMa MpsIMOYTOJILHOTO ITapajilesIeIIH -
nesa.

OnepupoBaTh NOHATUSAMM: NIPSIMOYTOJIbHASL CUCTE-
Ma KOOpAWHAT, BEKTOpP;, UCIIOJIb30BATb 3THU IMOHs-
TUA [JId OPEACTABICHUA MNAaHHBIX W PCHICHUA 3a-
a4, B TOM YHCJIE U3 APYTHX YUYEOHBIX MPEIMETOB.
Pemathb 3a4a4YM Ha ITIOBTOPCHHUEC OCHOBHBIX IMTOHs-
TUM, WUIIOCTPALMIO CBsA3€H MEXAy pa3IudHbIMU
9acTsIMH Kypca. BbIGHMPpPATh METOJ, sl PEIIeHUsI
3a71a4H.

PewmiaTh 3aa4M 13 NOBCEAHCBHOMN >KU3HHU

IIpu paszpaboTke paboueil mporpaMMbl B TEMAaTHYECKOM IUJIAHWUPOBAHUU JIOJDKHBI OBITH YUTEHBI BO3MOXK-
HOCTH HMCHOJIb30BaHMS 3JEKTPOHHBIX (IM(POBBIX) 0Opa30oBaTEeIbHBIX PECYPCOB, SIBISIONINXCS YI€eOHO-METO-
JIMYECKUMHU MaTepualiaMu (MyJIbTHMEIUWHBIE IIPOrpaMMbl, 3JIEKTPOHHBIE YUYEOHMKH M 3aJauyHUKH, DJICK-
TPOHHBIE OMOIMOTEKH, BUPTyaJdbHBIE JaOOpaTOPHUH, UTPOBBIE MPOTrPaMMBbl, KOJUISKIIUU HHUQPPOBBIX 00pa3o-
BaTEJIBHBIX PECYpPCOB), MCHOJIB3YEMBIMHU JUJIsl OOyYE€HMS] U BOCHHUTAHUS Pa3jIWYHBIX T'PYNII MOJb30BaTeleH,
MIPEJICTaBIICHHBIMHU B 3JICKTPOHHOM (IM(POBOM) BHU/JIE U PEaTM3YIOMIMMHU AUaakTHYeckue Bo3moxknoctn UKT,
coziepKaHuEe KOTOPBIX COOTBETCTBYET 3aKOHOJATEILCTBY 00 0Opa3oBaHHU.



PABOYAAA NMPOrPAMMA
YYEBHOI0 KYPCA «BEPOATHOCTb U CTATUCTUKA».7-9
KNACChbI

LE/IN U3YHEHUA YHEBHOIO KYPCA

B coBpemenHom mu¢poBOM MUpE BEPOSITHOCTh U CTATUCTHKA 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 TpeOyercss Xxopouiasi 0a3zoBasi IMOATOTOBKa B oOyacTu
BEpPOSITHOCTH M CTAaTUCTHKH, Takas IMOArOTOBKAa Ba)XHA IJIs IIPO-
JOJDKEHUsT 00pa3oBaHMs M JUISl YCICIIHOW mpodeccnoHaIbHON
Kapbephl.

Ka)KI[LIﬁ YCJIOBCK IIOCTOSAHHO MNMPUHUMACT PCHICHHUS Ha OCHOBC
UMCHOIINXCA Yy HEIro JaHHBIX. A pARIS: | O6OCHOBaHHOFO OPpUHATHUA PC-
IICHHUSI B YyCIOBUSAX HEIOCTAaTKa WJIM M30bITKAa MHGOpMAIMKU HEOO-
XOJAUMO B TOM 4YHCJE XOpomo chOPMHUPOBAHHOE BEPOSTHOCTHOE H
CTATUCTUYECKOE MBIIIJICHHE.

MMeHHO mO3TOMY OCTPO BCTaa HEOOXOANMOCTH C(hOPMHUPOBATH Y
oOydaromuxcsi (YHKIHMOHAJIBHYIO T'PAMOTHOCTH, BKJIIOYAIONIIYIO B
ce0st B KauecTBE HEOThEMJIEMOI COCTAaBJISIONICH yMEHHUE BOCIIPUHM-
MaTh M KPUTHYECKU aHAJIU3UPOBATh WHGOOPMAIMIO, TpPECTaBIICH-
HYI0O B Pa3MYHBIX (opmMax, NMOHMMATh BEPOSITHOCTHBIM XapakTep
MHOTHUX pPE€aJIbHBIX IPOHECCOB U 3aBPICPIMOCTeI>i, ITpoOU3BOAUTHL IMMPO-
CTEUIIMEe BEPOSITHOCTHBIE Pacuy€Thl. 3HAKOMCTBO C OCHOBHBIMH
MpUHIAIIAMH cOopa, aHaIM3a U MPEJACTABICHUS TaHHBIX U3 pa3iind-
HBIX cep )KU3HH 00I[eCTBa U rOCyIapCcTBa MPUOOIIIaeT 00y YarOIInuX-
csl K OOIECTBEHHBIM HHTEpecaM. VI3ydueHne oCHOB KOMOMHATOPUKH
pa3BUBaeT HABBIKM OpraHH3allMM Iepedopa M Tojacuéra 4yuciaa Ba-
pUaHTOB, B TOM YHCJIE, B NMPHUKIAAHBIX 3a7adax. 3HAKOMCTBO C OC-
HOBaMH TeopHHU rpadoB co3maéT MaTeMaTHYECKHNA (yHIAMEHT IJIs
(popmupoBanuss komnereHMii B obnactn MHPOpMATHKH M 1UPPO-
BBIX TeXHOJOTrHi. [ToMrMoO 3TOro, mpn M3y4eHUH CTATHUCTHUKU U BE-
pOSITHOCTH 0O0OTAIAalOTCsl MPEICTABJICHUS Yy4YallluXCsi O COBPEMEH-
HOW KapTHHE MHpa M METOJax ero HccieloBaHus, (GopMmupyercs
IMIOHUMAaHHE POJIM CTATUCTUKH KaK UCTOYHHKA COIIMAIBHO 3HAYUMOU
I/IHq)OpMaHI/II/I U 3aKJIaabIBArOTCA OCHOBBI BEPOATHOCTHOTO MBbBIIIIIC-
HUs.

B coorBercTBHM € JaHHBIMH LEISIMU B CTPYKTYpE IMPOTPaMMbI
y4eOHOTro Kypca «BeposSTHOCTH M CTAaTHUCTHUKA» OCHOBHOMW IIKOJIBI
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BBIJICJIEHBI CJEAYIOIIUE COAEPIKATEIbHO-METOANYECKUE JIMHUU:
«IIpencraBinenue NaHHBIX U ONHMCATEJbHAsl CTaTUCTUKa»; «Bepost-
HOCTB»; «DJIEMEHTBl KOMOMHATOpHUKN»; «BBeneHue B TeopHIo rpa-
doB».

Conepxanue nunHuu «lIpeactaBieHne MaHHBIX U OIMcaTEJIbHAas
CTAaTHUCTHUKA» CIYKUT OCHOBOW Uil (pOPMHUPOBAHHS HABBIKOB pado-
Thl ¢ WH(OPMaUHWEH: OT YTEHUS M HHTEPIpETalnu HH(GOPMAaLHH,
MpeJICTaBJICHHOW B TabiuIax, Ha nauarpamMmax M rpadukax mo c6o-
pa, OpeAcCTaBICHUS U aHaJM3a JaHHBIX C HCIOJIb30BaHUEM CTaTH-
CTUUECKHNX XapaKTEPHUCTHUK CPETHUX M paccenBaHusA. PaboTas ¢ maH-
HBIMH, OOy4alOIHecsl y4aTcsl CYUTHIBATh U UHTEPIPETUPOBATH JIaH-
HBIC, BbIABUI'aThb, apryMCHTHUPOBAThb U KPHUTUKOBATH HpOCTGfIHIHG
TUIIOTE3bI, Pa3sMBIIULITh Hajd (PAaKTOPAMH, 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 OCHOBOMU JJIs1 U3YyUYE€HUSI TEOPUU BeposTHOCTEH. bonbuioe 3Ha-
4eHHE 30e€Ch MMEIOT MNPAKTHYECKHE 3aJaHUsl, B YACTHOCTH OIBITHI
C KJIACCUYECKHUMH BEPOATHOCTHBIMU MOJIEIISIMU.

[ToHsiTHEe BEpPOSITHOCTH BBOJMUTCS Kak Mepa MpaBIONOA0OUs CITy-
qaiiHOTO cOoOBITHs. Ilpu M3ydeHHM Kypca oOydaromuecs: 3HaKOMST-
Ccsl ¢ NPOCTEUIIMMHU METOJAMH BBIYMCIEHUS BEPOSITHOCTEH B CIy-
JaWHBIX OKCIIEPUMECHTAX C PaBHOBO3MOXHBIMU JSJIIEMEHTAPHBIMU
HCXOHJAaMHM, BEPOSITHOCTHBIMHM 3aKOHAMH, MO3BOJISIIOIIUMHU CTaBUTh
U pemaTh 60see CI0XKHBIE 3a/la4i. B Kypc BXOISIT HavaJbHbBIC IPEJI-
CTaBJICHUA O cnyqaﬁme BCJIIMYMUHAX U UX YHUCJIOBBIX XapaKTCPUCTHU-
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 TakyKe MCIIOJb30BaHUs B JAPYIMX MaTeéMaTHYECKHX Kypcax
U y4eOHBIX IpeaMeTax.

MECTO YYEBHOIO KYPCA B Y4EBHOM NJIAHE

B 7—9 knaccax uzydaercs Kypc «BeposITHOCTb M CTaTHCTHKa,
B KOTOpBIﬁ BXOOAT pa3aciibl: ((Hpe}ICTaBHeHI/IC JAaHHBIX M OIIHCa-
TeJIbHAsl CTATUCTUKA»; «BeposiTHOCTBY; «DiaeMeHThl KOMOHUHATOPH -
Kn»; «BBegenue B Teopuro rpadoB.

Ha u3ydenue nanHoro kypca orBoauT 1 yueOHBIH 4ac B HEIEIIIO
B TCUYCHHE KaXXAOro romaa ooydenus, Bcero 102 yueOHBIX daca.
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COZEPYAHME YYEBHOTO KYPCA (MO FOZIAM OBYYEHMS)

7 Knacc

I[IpencraBnenue naHHBIX B BUAE TaOIHIL], AUArpaMM, rpadUKOB.
3amonHEeHNE TaOINIl, 9TEHUE U TOCTPOCHNUE AuarpaMM (CTOIOUKO-
BBIX (CTOJOYATHIX) U KPYTOBBIX). UTeHHE Irpad)uKOB peasibHBIX IPO-
eccos. V3Biedenne nHpopmanuu U3 guarpamMM M TaOJIUL, UCIIOJb-
30BaHUE M MHTEPIpETAIUs JaHHBIX.

OmnmcaTtenpHasl CTAaTUCTHKA: CpelHee apu(pMeTHndecKoe, MeauaHa,
pa3max, HauboJIbIIee 1 HAaMMEHbIIIee 3HAaYCHHUsI Ha0opa YUCIOBBIX
naHHbIX. [IpuMeps! cirydailHOM U3MEHYHBOCTH.

Cny4aliHbIM SKCIepUMEHT (OMbIT) U cilydaiiHoe coObiTHe. BeposiT-
HOCTh M YacToTa. POJIb MajOBEpOSITHBIX U MPAKTHYECKH TOCTOBEP-
HBIX COOBITHH B IIpHpOJie U B oOmecTBe. MOHETa M UrpajbHasl KOCTh
B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmnna, pedbpo. CreneHs BepmnHbl. Yncio pédep n cyMm-
MapHasi cTeneHb BepmuH. [IpencraBieHme o CBA3HOCTH  rpada.
Henu w uwmkisl. [Tytu B rpadax. O6xon rpada (diiepoB MyTh).
[Ipencrasnenne o6 opueHTHpOoBaHHOM rpade. Pemenue 3amay
¢ nmoMo1Ibio rpados.

8 knacc

[IpencraBieHnne AaHHBIX B BHAE TaOJHL, AUarpamm, rpadHuKoOB.
MHOeCcTBO, 3JIEMEHT MHOXECTBa, MOAMHOXecTBO. Ormepanuu
HaJl MHOXKECTBaAMH: OObEJIMHEHHE, IIepeceUeHUe, JOIOJIHECHHUE.
CBolicTBa orepanuii HaJ MHOXXECTBAMHU: IIEPEMECTHUTEIIFHOE, cove-
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 cliydailHOro omnbIiTa. CirydaiiHble COOBI-
Tus. BepositHocTH coObiTHi. ONBITEI C PABHOBO3MOKHBIMH 3JIEMEH -
TapHBIMH COOBITHSIMHU. CiyuailHbIFH BbIOOp. CBSI3p MEXIY MaJloBe-
pOSATHBIMH M MPAKTUYECKH JOCTOBEPHBIMU COOBITHUSIMH B IPHUPOJE,
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 coObiThii. HecoBmecTHbIEe coObITHs. DOopmyia
CJIOKEHUsI BEPOSATHOCTEH. Y CJIOBHAsA BEPOATHOCTH. IIpaBuno ymHO-
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)kenusi. HeszaBucumbie coObiTusi. [lpencraBieHue SKCIICpPHUMCEHTA
B BUJIC JiepeBa. Pelenue 3a1ay Ha HaXO0XKJ/ICHHUE BEPOSATHOCTEM € MO~
MOIIBIO JIEpeBa CIIy4alHOTO SKCIEPUMEHTA, IuarpamMm Oiiepa.

9 knacc

I[IpencraBnenue naHHBIX B BUAE TAaOIHI, AUAarpaMm, rpaduKoB,
WHTEpIpeTanus TaHHBIX. UTeHHe N mocTpoeHne TabyuI, guarpamm,
rpaUKOB MO PEATbHBIM JTaHHBIM.

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

I'eomeTpuueckas BeposTHOCTh. CirydalHBIH BBIOOpP TOYKHU U3 (pu-
T'ypbl Ha IIOCKOCTH, U3 OTPEe3Ka U U3 AyT'M OKPY>KHOCTH.

HUcneiTanue. Ycmex u Heyaauda. Cepusi UCTIBITAHUH 1O MEPBOroO
ycniexa. Cepust ucnbltanuii bepuyiuin. BepositTHocTn coObITHI B ce-
puu ucnelTanul beprynu.

CnyuaiiHasi BeIMYMHA U paclpelieJIeHne BeposTHOCTeH. Martema-
TUYECKOe OXKuaaHue u paucnepcus. IIpumepsl MaTeMaTHYE€CKOTrO
OXXHUJAHUA KaK TEOPETHUYECKOr0 CPEJHEro 3HAYEeHHUs BEIWYHHBI.
MaremaTudeckoe OKHIAHUE U TUCIIEPCUS CIIyYallHOW BEITWYUHBI
«4YHCIO YCHEXOB B CEpUM HUCHBITAaHUU bepHynmm».

ITousitue o0 3aKkoHe OOMBIIUX 4YHcCeNl. V3MepeHHe BEepOSITHOCTEH
C TOMOIBI0 YacToT. Poik m 3HaueHHWe 3aKkOHA OOJBIIMX YHCEN B
npupoje u obiiecTse.

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

[IpenmeTHBIE pe3ynbTaThl OCBOSHUS Kypca «BeposTHOCTh M cTa-
THCTHKa» B 7—9 Kjaccax XapakTepHU3YIOTCs CIEIyIONUMH yMEHH-
SIMH.

7 Knacc

6 Uurarh uHpOpMAIHUIO, NPEACTABICHHYIO B TaOJHLax, Ha JHa-
rpaMmax; IpeJCTaBisITh JaHHbIE B BHJE TaOIWI, CTPOUTH JUa-
rpaMmbl (CTOJIOMKOBBIE (CTOJIOUAThIE) U KPYroOBbI€) IO MacCUBam
3HAYEHUM.

6 OnuceiBaTh M WHTEPIPETHPOBATH pEaJIbHBIE UYHCIIOBBIC JaHHBIC,
IpeJcTaBlIeHHbIe B TaOJMIIax, Ha AuarpaMMax, rpadukax.

6 Vcronp30BaTh JUISI ONMMCAHMS JTAHHBIX CTATUCTUYECKHE XapaKTe-
pUCTUKHU: cpeaHee apudMeTHYEeCcKOoe, MeauaHa, HanOobllIee U
HanMeHbIIIee 3Ha4YCHUsI, pa3Max.

92



6 ImeTh mpeAcTaBlIeHUE O CAy4dYalHON M3MEHYHBOCTU Ha MpUMeEpax
eH, (QU3NYECKUX BEJIWYHH, AHTPONOMETPUYECKHUX  [AHHBIX;
HMETh NPEJICTABICHUE O CTATUCTUUYECKON yCTOMYUBOCTH.

8 knacc

6 H3BiekaTh U mMpeoOpPa30BBIBATh MH(POPMAIIUIO, IIPESICTABICHHYO
B BHJIC TaOJHIl, AUarpaMm, rpaduKoOB; IMPEIACTABIATH JaHHBIC B
BHUAC TAaOIHIl, AHAarpamMm, rpaduKOB.

6 OnuUChIBaTh JaHHbIE C MNOMOIIBIO CTATUCTUYECKUX MMOKa3aTee:
CpeIHUX 3HAaYCHWUN W Mep paccemBaHUs (pa3max, OUCIICPCUS U
CTaHJapTHOE OTKJIOHECHUE).

6 HaxoauTh 4acTOTHI YHMCIIOBBIX 3HAYCHWUN W YaCTOTBI COOBITHH,
B TOM 4YHCJI€ MO pe3yjibTaTaM U3MEPEHUN W HaOJII0JIeHUMH.

6 HaxonuTh BEpOSITHOCTH CIIy4alHBIX COOBITUH B OITbITAaX, 3HAasI BE-
POSITHOCTH DJIEMEHTApHBIX COOBITHH, B TOM 4YHCJIE€ B ONbITax
C PaBHOBO3MOJXXHBIMH SIICMEHTAPHBIMH COOBITHUSIMU.

6 Vcrionp3oBaTh rpad)MueCKUe MOJCIIN: JICPEBO CIIyYailHOTO JKCIIe-
pyYMeHTa, quarpamMmbl Diiepa, YyuciioBas npsimas.

6 OnepupoBaTh HNOHSITHUSIMH: MHOECTBO, NOJAMHOKECTBO; BbIIIOJI-
HSATH OTIEpallid HaJl MHOXKECTBAMH: OOBCIMHEHHUE, NepeceucHuUe,
JOTIOJIHEHUE; TMEPEUYHUCIATh 3JIEMEHThl MHOXECTB; NPHUMEHATH
CBOMCTBAa MHOYKECTB.

6 VMlcmonp3oBaTh rpapuyeckoe MpeaCcTaBIICHUE MHOXECTB M CBs3CH
MEXAY HHMHU JUISL ONIMCAaHUsS IPOLECCOB U SIBJIEHUIM, B TOM 4YHCJE
OpHU pEelIeHUU 3a/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB U KYpPCOB.

9 knacc

6 M3BiekaTh U npeoOpa3oBhIBaTh MH(POPMALIMIO, TPEIACTABICHHYO
B Pa3IMYHBIX UCTOYHHKAX B BHJE TAOIWI, nuarpaMm, rpaduKoB;
MPECTaBISTh JAaHHbIE B BHJE TAaONWIl, AUarpamMm, rpadukoB.

6 PemraTp 3aaun OpraHM30BaHHBIM I1epeOOPOM BApHMAHTOB, a TaAK-
)K€ C MCIIOJIb30BAaHMEM KOMOWHATOPHBIX MPaBUJI U METOOB.

6 VMcrnonp30BaTh ONMcATEIIbHBIE XapaKTEPUCTUKHU I MAaCCUBOB
YHCJIOBBIX JAaHHBIX, B TOM YHCJIE CPETHNE 3HAUCHUSI U MEPHI 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 M3yYECHHBIX OIIBI-
Tax, B TOM YHCJI€ B ONBITaX C PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBI-
MU COOBITHSIMU, B CEPHUAX HCHBITAHWUII 1O MEPBOTrO ycIiexa, 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 CJIy4YalHON U3MEHYMBOCTH U O POJIHU 3a-
KOHa OOJIPIIMX YHCEN B MIPUPOAC M OOIIECTBE.
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6—G VINLVINALVIN

S6

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)

IlpeacraBnenune
AAHHBIX

TIpencraBieHue NAaHHBIX B TaOJIH-
nax. IIpakTHdyeckre BBIYHCIICHUS
o TabIUYHBIM JTaHHBIM. V3BiIcue-
HUE M MHTEPIIpEeTalnsl TaOJIHMYHBIX
nanHbex. [IpakTndeckast padora
«Tadaunen.

T'paduueckoe mnpeicTaBiICHHUE HdaH-
HBIX B BHUJE KPYTr'OBBIX, CTOJIOMKO-
BBIX (cTONIOYATHIX) AuarpamMm. Yre-
HHE U mocTpoeHue auarpamm. IIpu-
MepbI IeMOTrpadUIECKUX JTHATPAMM.
IIpakTnueckass pabora «/Jmarpam-
MBbD»

OcBaMBaTh CHOCOGBI IIPEICTABICHHUS CTATHCTHYE-
CKHMX JaHHBIX W YHCJIOBBIX MAacCHBOB C ITOMOIIIBIO
TabJaWI[ U OHarpaMM C HCHOJb30BAaHUEM aKTyallb-
HBIX M BaXKHBIX JaHHBIX (IeMorpaduydeckue aaH-
HBIE, IPOU3BOJICTBO MPOMBIIIJIECHHON U CEJIBCKOXO-
3HCTBEHHON MPOJYKIIMH, OOIIECTBEHHBIC M IIPH-
POIHBIC SIBICHUS).

H3y4aTh MeTOABI paboTHI C TAOIUYHBIMHU U Trpadu-
YECKUMH TPEACTABICHUSIMH JaHHBIX C ITOMOIIBIO
U(PPOBBIX PECYPCOB B XOJ€ NPAKTHIECKHUX padoT

(84)

OnucareibHas
CTaTUCTHKaA

Yucnossie Habopbl. CpenHee apud-
METHYECKOE.

Menuana unuciioBoro Habopa. Ycroii-
YHUBOCTb MCIHMAHBI.

ITpaktraeckast pabora «Cpenaue
3HAYCHUSD.

Hawubosnbiiee 1 HauMeHbIlIee 3HaYe-
HUsI YUCIIOBOTO HabOopa. Pazmax

OcBauBaTh MOHATHUSA: YHCIOBOH HAbOp, Mepa IeH-
TpaJIbHOM TEHIEHINHU (Mepa IIEHTpPa), B TOM YHCJIE
cpenHee apudmeruyeckoe, MeIHaHa.

OnuchbIBaTh CTATHCTUYECKHE JTAaHHBIE C TOMOIIBIO
cpeaHero apudmeTndeckoro u MeauaHbl. Pemiath
3aJa4uH.

H3y4yaTh CBOMCTBA CpeIHUX, 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 AeATEe/IbHOCTH oﬁy!mlomnxca

OcBaMBaTh NOHATHUA: HauOOJIbIIICE U HAaUMEHbBIIICE
3HAYSHUs YHUCIOBOIO MAacCHBA, pa3max.

PemaTh 3aja4M Ha BBIOOp crioco0a OMHCAaHUS JTaH-
HBIX B COOTBETCTBUU C HpHpOHOﬁ JAaHHBIX U LCJIsA-
MU HUCCIJICOJOBaAHUsL

Ciay4yaiiHas U3MeH-
YHUBOCTh

(64)

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

IIpakTnueckas padora «CirydaliHas
H3MEHYHBOCTE»

OcBauBaTh NOHATHUSA: YaCTOTA 3HAYCHUH B MAaCCUBE
JAaHHBIX, IPYNNHUPOBKA NAaHHBIX, THCTOrpaMMa.
CTpouTh U aHAJIM3UPOBATh TUCTOrPAaMMbI, MOJGH-
paTh NOAXOJAIIMN LIar IPYNIUPOBKU.

OcBauBaTh rpadpuieckue OpeACcTaBICHUS Pa3HBIX
BUI0B CJ'Iy'-Iaf?IHOfI HN3MCHYUBOCTHU, B TOM YHCIIC C
IMOMOIIBIO ITU(PPOBBIX PECYpPCOB, B XOJI€ ITPAKTHYE-
CKOil pabOTHI

BBeaeHue B TeopHIo
rpadosB

(44)

I'pad, Bepmmnua, pedpo. IIpencras-
JICHHE 3a/Ja4u C INOMOUIbI0 Tpada.
CreneHb (BaJCHTHOCTH) BEPIINHBI.
Ywucmo pédbep u cymMMapHas CTEIICHb
BepunH. Ilens u nukia. IlyTs B rpa-
¢e. IlpeacraBiaeHne O CBSI3HOCTH
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 OHATHSA: ITYTh B rpade, dHIepoB MyTh,
o0xon rpada, OpueHTHPOBAHHBIN Tpad.

PemaTh 3aja4M Ha MOMCK CyMMBbI CTENIeHEH Bep-
mH rpada, Ha MOUCK 00xoma rpada, Ha ITOHCK
nmyTeil B OpUEHTHPOBaHHBIX rpadax.

OcBauBaTh CIOCOGHI MPEJICTaBICHUS 3374249 U3 Kyp-
ca anreOpbl, r€OMETPUH, TEOPHUH BEPOSTHOCTEH,
JIPYTUX MPEIMETOB C OMOILIbIO rpadoB (KapThl,
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L6

CXEMBI, IJIEKTPUYCSCKUE Iend, (PyHKIHMOHAJIbHbIC
COOTBETCTBUS) Ha MpUMeEpax

BeposiTHOCTh U 4Ya-
CTOTa CJIy4aitHOTO
COGBITHSA

(44)

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

IIpakthueckast pabdora «Yacrora
BBIMIAJCHUS OpJIay

OcBauBaTh NOHATHSA: CIyJalHBII ONBIT U CIIy4ai-
HOE COOBITHE, MAJOBEPOSATHOE U MPAKTUYECKH JIO-
CTOBEpHOE COOBITHE.

HM3yyaTh 3HAUUMOCTH MaJIOBEPOSITHBIX COOBITHI B
OpUpoJic U OOIIEeCTBE Ha BaXKHBIX ITpUMepax (aBa-
pyH, HECYACTHBIC CIIy4au, 3allluTa IIePCOHAIBLHON
uH(popMalu, rnepeiada JaHHbIX).

HM3y4aTk ponb KIACCHYECKUX BEPOSITHOCTHBIX MO-
neneid (MoHeTa, UrpajibHasi KOCTh) B TEOPHH BEPO-
SITHOCTEH.

Ha6ioaaTh M U3y4aTh 4acTOTy COOBITHN B IMPO-
CTBIX DKCIIEPHUMEHTaX, B TOM YHCJIE€ C ITOMOIIBIO
(G POBBIX PECypPCOB, B X0/1€ IPAKTHIECKOU paboThI

0600611IeHNE, KOH-
TpoOJib

(54)

IIpencraBnenne panubix. Omnuca-
TeJabHAasi CTATHUCTHKA. BeposTHOCTH
CIIy4ailHOTO COOBITHS

IIoBTOPATH M3yuyeHHOE M BbICTPAMBATBL CHCTEMY
3HAHUU.

PemaTe 3a/a4M Ha TpeACTaBICHHE U OIMHUCAHUE
MaHHBIX C TOMOIIBIO W3YyYCHHBIX XapaKTEPHUCTHK.
06Cy»kAaTh IPUMePHI CIIydailHbIX COOBITHH, Majo-
BEPOSITHBIX M IPAKTHYECKH JTOCTOBEPHBIX CIydaii-
HBIX COOBITHH, UX POJU B MPHUPOJAE U KHU3HU UEJO-
BEKa




8 acc (He MeHee 34 y)

HasBaHue

pasaesa (TeMbl)
(uucao 4yacon)

OcHOBHOE coaepiKaHue

Xapax’repuc*m Ka AeATe/JIbHOCTH 06yqaloumxc;1

(44)

IloBTOpEHUE
7 Kjacca

Kypca

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

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

IIoBTOPATH M3yUYeHHOE W BbICTPAMBATBL CHCTEMY
3HAHUH.

PemaTp 3aJa4M Ha IIpeACTaBIICHHE U OIHCAaHUE
JaHHBIX C ITOMOIIBIO U3YyYEHHBIX XapaKTEPHUCTHK.
Pemiate 3aja4M Ha IpeACTaBICHHE TI'PYIITHPOBaH-
HBIX JAHHBIX W ONHCAaHHE CIIydallHOH W3MEHYHBO-
CTH.

PemaThb 3asa4u Ha omnpenereHne 4acToThl Cilydaii-
HBIX COOBITHI, 00CYXJICHHE TTPUMEPOB CIIyJdalHBIX
COOBITHI, MaJTOBEPOSITHBIX U IIPAKTHYSCKH JOCTO-
BEPHBIX CIIyYalHBIX COOBITHII, UX POJIM B IPUPOIE
¥ KU3HHU YeJIOBEeKa

Onucare/sibHasi CTa-
TUCTUKA. PacceuBa-
HUE JaHHbIX

OtkioHeHus. Jlucriepcusi 4UCIOBO-
ro Ha6opa. CrtaHIapTHOE OTKJIOHE-
HHE 4YHCJIOBOTOo Habopa. [marpam-

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

HEHHE,
HHE.

NepeCcecUYCHUC, JOITOJIHE-

(4 4) MBI PacCEeHBaHUSI BbiaBUraTh runoTe3bl 00 OTCYTCTBHHU WIIM HalH-
9UW CBS3W MO AUarpaMMam pacCeUuBaHUs.
CTpOUTB THarpaMMbl PACCEHBAHUS 1O UMCIOIAM -
Cia JaHHBIM, B TOM YHUCJIE C IIOMOIIBIO KOMIIBOTEPA
MHo>KkecTBa MHOXeCcTBO, MOAMHOXKeCcTBO. Orme- OcBaMBaTh NOHATHUSA: MHOXECTBO, 2JIEMECHT MHOXKE-
(4 4) pauuu HaJax MHOMXECTBaMH: O0BeIU- CTBAa, MOJMHOXECTBO.

BbINOJIHATH OnepanyMy HaJ MHOXXECTBaMH: 00be-
JUHEHUE, MepeceUYeHue, JOIOJTHEHUE.
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CpoiicTBa omnepauuid Haj MHOXe-
CTBaMHU: IMEPEMECTUTENILHOE, coue-
TaTeJbHOE, pacnpenenuTenbHoe,
BKJIFOUCHMUS.

I'paduueckoe mpeacraBiieHHe MHO-
JKECTB

Hcnos1b30BaTh CBONMCTBA: NEPEMECTUTENILHOE, CO-
Ye€TaTeJIbHOC, paCIpeaACIINTECIbHOC, BKIIFTOYCHU .
Hcnoab30BaTh rpaguyecKkoe MpeIcTaBICHIEe MHO-
JKECTB MPHU OIMHMCAHUHN PCaJIbHBIX ITPOLECCOB U SB-
JICHUW, TIpPU pELIeHUU 3a7ad U3 APYTuX y4eOHBIX
IIPEAMETOB U KypCOB

BepoAaTHOCTH
c/ly4yaiiHOTro
COGBITHUSA

(6 4)

DOnemeHTapHble coObITHA. Cryyaii-
Hble CcOObITHS. bBraronpusitcTByio-
IIHe dJIEMEeHTapHbIe coObITHs. Bepo-
SITHOCTU cOOBITHI. OMBITHI C PaBHO-
BO3MOKHBIMH SJIEMEHTapHBIMU
coObrTrsiMu. CirydaiiHbI BEIOOD.
IIpakTtnueckass pabota «ONBITEI C
PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBI-
MU COOBITHUSIMI»

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

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

PelraTh 3aJa4M Ha BBIUKUCIICHHE BEPOSITHOCTEH CO-
OBITUH B OIBITAX C PABHOBO3MOXXHBIMH DJIEMEHTap-
HBIMH COOBITHSIMH, B TOM YHCJE C ITOMOIIBIO KOM-
mBIOTEpa.

IIpoBOAUTE U U3y4YaTh OMBIThI C PABHOBO3MOXHBEI-
MU 2JIEMEHTAPHBIMHU COOBITHSIMH (C UCTIOJIB30BAaHU -
€M MOHET, UI'paJIbHBIX KOCTEH, APYrux Mojeseil)
B XOJe NPaKTUIeCKOH paboThI

BBeaeHue B TEOpUIO

rpa¢oB
(4 4)

JepeBo. CpoiicTBa mepeBa: eIHWH-
CTBEHHOCTh IyTH, CYIIECTBOBaHHE
BHCH‘-{CP’I BEPLUINHBI, CBA3b Me)K)ly
YHUCIIOM BEpIIMH U dYuciIoM p&dep.
IIpaBUIIO YMHOXKEHUSI

OcBauBaTh NOHSATHUSA: JIepeBO Kak rpad Oe3 nukia,
BUCsYasi BeplinHa (JINCT), BETBb JepeBa, IyTh B
nepeBe, 1uameTp JAepeBa.

H3y4aTh CBOMCTBaA JepeBa: CyIIECTBOBaHHE BHUCS-
Yell BEpIIMHBI, SIMHCTBEHHOCTh IIYTH MEXIY JIBY-
Msl BEpUIMHAMH, CBSI3b MEXKIY YHCIIOM BEpIIHUH H
quciioM péoep.




00}

IIpodoaiceHue

HasBaHue
pa3gesia (TeMbl)
(umcao yacoB)

OcHOBHOE coaepixKaHue

XapaKTepHCTPlKa AeATEe/IbHOCTH oﬁy!mlomnxca

PemaTh 3a/a4M Ha NIOMCK U NIEPEYUCIICHUE ITyTEN
B JIepeBe, ONpEACIICHUE YHCia BEPIIMH WUin pEdep
B JepeBe, 00x0a OMHApHOTO AepeBa, B TOM YHCIIE C
MNpPUMEHEHHEM IIpaBUIa YMHOXKESHUS

Ciny4yariiHble
COGBITHSA
(8 4)

ITporuBononosxHoe coObITHe. [na-
rpamMma Diniepa. OObeAWHCHUE U
nepeceueHne cobwiTuii. HecoBmecT-
HBIe COOBITHSI. DOpMysa CIOMKESHUS
BepositHocTeil. [lpaBuio ymHOXe-
HUSI BEPOSAATHOCTEN. Y ClIOBHasI BEPO-
SITHOCTb. He3zaBucuMbIe COOBITHSI.
IIpencraBinenue ciaydallHOro 3KcIe-
pUMeHTa B BHIE AcpeBa

OcBauBaTh NOHATHUA. B3aNMHO MMPOTHBOIIOJIOKHBIE
COOBITHSI, OIEpAIlMU HaJl COOBITHSIMHU, OOBCIUHE-
HUE U MEpPeCceUYCHHUEe COOBITHH, auarpamma Diiiepa
(Ditnepa—BeHHa), COBMECTHBIE M HECOBMECTHBIC
CcOOBITHSI.

HN3yyaTh TeopeMbl O BEPOSITHOCTH OOBEAWHEHUS
IByX COOBITHII ((POPMYJIBI CIIOKEHUSI  BEPOSITHO-
cTen).

PemaTsh 3aja4M, B TOM YHCJIe TEKCTOBBIC 3aJa4U
Ha OIpe/eieHHe BEpPOSATHOCTEH OOBEIMHEHUS |
repecedeHust COOBITHI C MOMOIIBIO YUCIOBOH MPsi-
MO, numarpamm Dinepa, GOpMyIbl CI0KEHUS Be-
PpOSITHOCTEH.

OcBauBaTh NOHATHUSA: MPABHIO YMHOXXEHHUS BEPO-
SITHOCTEH, YCJIOBHAasI BEpPOSITHOCTh, HE3aBUCHMBIC
COOBITHSI ASPEBO CIIy4aifHOTO OMBITA.

H3y4yaTh cBOWCTBa (OmnpenesieHus1)) HE3aBHUCHMBIX
COOBITHH.

PeinaTh 3aJa4M Ha ONpeJielICHUE U HCITOJb30BaHUE
HE3aBUCHUMBIX COOBITHI.




19338IH 6—G "VHULYWILYW

101

PemiaTh 3aa4M Ha NOUCK BEPOSTHOCTEN, B TOM
4HuClie YCIOBHBIX, C HCIIOJB30BAaHUEM JE€peBa CIIy-
4alHOT'O ONbITa

060611eHUe,
KOHTPOJIb
(4 4)

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

IoBTOPATH HM3yueHHOE U BBICTPAMBAThL CUCTEMY
3HAHUH.

PemiaTe 3a/ia4M Ha TpeACTaBICHUE U OIMHUCAHUE
JIAHHBIX C TOMOIIBIO U3YyYEHHBIX XapaKTEPHUCTHK.
PemaTs 3aga4yu c npuMeHeHHeM rpados.
PemaTh 3aja4M Ha HAaXOXKJICHUE BEPOSTHOCTH CITy-
9aifHOTO COOBITHSI IO BEPOSITHOCTSIM D3JIEMEHTap-
HBIX COOBITHI, B TOM YHCJIE B ONBITaX C PAaBHOBO3-
MOYXHBIMH 3JIEMESHTAPHBIMH COOBITHSIMH.

PemraTh 3asa4M Ha HaxOXJEHHUE BEPOSITHOCTEH
OOBETUHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHC-
JIe HE3aBUCHUMBIX, C HCIIOJIb30BAHUEM I'paUISCKUX
MIpeJCTaBICHUN U JiepeBa CIIydaifHOro OIbITA.
PemaTh 3aja4M Ha NEpeyHCIICHHE KOMOWHAIIHH
(duciia TIepecTaHOBOK, YHMCJIa COYETaHWi), HAa Ha-
XOXKJCHHE BEPOSITHOCTEH COOBITHI C MPpUMEHEHHEM
KOMOWHATOPHKH, B TOM YHCJIE C HCIIOJIB30BAaHHEM
TpeyroabHuka Ilackamns




[40)

9 knacc (He MeHee 34 u)

HasBaHue

pasaesa (TeMbl)
(uucao 4yacon)

OcHOBHOE coaepiKaHue

Xapax’repncn«ma AeATeJIbHOCTHU o6yqamnmxc;1

(44)

IloBTOpEHME Kypca
8 kJ1acca

IIpencraBnenune paHHbIX. Omuca-
TellbHasE cTaTUCTHKa. Onepanun
Hag coObITusiMu. HeszaBHCUMOCTEH
COOBITHI

IIoBTOPATH U3yueHHOE U BBICTPAMBaTh CHCTEMY
3HAHUH.

PemiaTh 3aja4M Ha IpeACTaBICHHUE U OIHCAHUE
JaHHBIX.

PemiaTh 3aa4M Ha HAaXOXIEHHE BEPOATHOCTEN
oOBbeIUHEHNUS U TIEPECEUYCHUs] COOBITHI, B TOM YHC-
JIe He3aBHCUMBIX, C MCIIOJIb30BaHHEM IpadUISCKUX
OpEeACTaBICHUN U JAepeBa CIIydallHOrO OIbITa.
PemiaTh 3aJa4M Ha NepeyrCICHUE KOMOWHAIUI
(duciia mepecTaHOBOK, YHCJIa COYCTaHWIl), HA Ha-
XO0JICHUE BEPOSITHOCTEH COOBITHI C IPUMEHEHUEM
KOMOWHATOPHUKH, B TOM YHCJIE C HCIIOJIH30BAHHEM
TpeyroabHuka [lackans

(44)

JJIeMeHTbI KOMOU-
HaTOPUKHU

KomOuHaTOpHOE TIPaBMIIO YMHOXKE-
Husi. IlepectanoBku. @akTopuall.
CoueTaHusi M YHCJIO COYCTaHUH.
Tpeyronsuuk Ilackans. IlpakTuue-
ckast paborta «BwryuciieHue BeposT-
HOCTEU C WCITOJIb30BaHUEM KOMOH-
HAaTOPHBIX (YHKIHH SIIEKTPOHHBIX
TaOIUID»

OcBavBaTh NOHATHS. KOMOMHATOPHOE IPABUIIO
YMHOKCHHUSI, YIIOpsIIOYSHHas apa, Tpoika o0b-
€KTOB, IEpECTaHOBKa, (pakTOpHas yucia, coyera-
HHE, YHUCJIO COYeTaHUl, TpeyroJibHUK [lackarrs.
PemaTh 3aJa4M Ha MEPEUHCIICHUE YIIOPSI0YCHHBIX
map, TPOEK, MEePEYUCIICHHE MePECTAaHOBOK M code-
TaHUH JIEMEHTOB PA3JIMYHBIX MHOXECTB.

PernaTh 3aja4M Ha TPUMEHEHHUE YHCJIa COYSTAHUN
B anreOpe (CokpaméHHoe yMHOKeHue, onHoMm Hero-
TOHA).
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PemiaTh, IPUMEHAA KOMOMHATOPHKY, 3a/Jadl Ha
BBIYHCJICHHE BEPOSITHOCTEH, B TOM YHCJIIE C TTOMO-
IO DJIEKTPOHHBIX TAOIHUIl B XOI€ MPAKTHISCKON
paboTsl

leomMeTpuyecKas
BEpOATHOCTD
(4 4)

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

OcBauBaTh NOHATHE F'EOMETPUIECKON BEPOSTHOCTH.
PemiaTh 3aa4YM Ha HaXO0XKJACHHUE BEPOSITHOCTEN B
ONbITax, NPEJACTABUMBIX KaK BEIOOP TOYEK H3 MHO-
TOYroJabHUKA, Kpyra, OTpe3ka WM IYTH OKPY>KHO-
CTH, YHUCJIOBOT'O MPOMEXKYTKA

HUcnbiTaHus
BepHyniu
(6 1)

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

OcBauBaTh INOHATHUA. HCHBITAHHUE, AJIEMEHTApHOE
cOoOBITHE B HCIBITaHWHU (yCIEeX W Heyaada), CepHus
HUCTIBITAaHUH, HACTYIUICHUE MIEPBOro ycnexa (Heyna-
49H), CepHsl UCIBITAaHUNH bepHyin.

PemaTh 3aja4M Ha HaxXO0XJIE€HUE BEPOSITHOCTEN CO-
OBITHIl B CEpUM HCHOBITAHUU 10 MEPBOrO yclexa, B
TOM YHCJIE C IPUMEHEHHEM (POPMYJIbI CYMMBI I'€0-
METPUUYECKON MPOrpeccui.

PemiaTh 3aa4M Ha HaXOXJIEHHE BEpPOSATHOCTEN
3JIEMEHTAPHBIX COOBITUN B cepuUM HCHBITAaHUN bep-
HYJJIM, Ha HaXO0XJEHUE BEPOSTHOCTU ONpeaesEH-
HOI'O YMCJia YCIIEXOB B CEpUU UCTIBITAHUN bepHynnn.
H3yuyaTh B X0Je NPAaKTUYECKOH paGoOTHI, B TOM
YHCJIe C TOMOIIBIO HU(POBBIX PECYpPCOB, CBOMCTBa
BEPOSITHOCTH B CEPHU HCIBITAaHUN bepHym

CnyyaiiHas
BeJIMYMHA
(6 4)

CryyaiiHass BeJIMYWHA W pacIpe]ie-
JIeHue BeposTHocTel. Maremaru-
4eCcKOe OXKUJAHHE U JIUCIEPCHs
ciydaiiHoi BennuuHbl. I[lpumepsl
MaTEMaTHUYECKOTO OKHUIAHUS KaK

OcCBOMTB NOHATHUA: cilydyaiiHas BeJIUMYHUHA, 3HAYe-
HHUE CiIy4yallHOW BEJIMYMHBI, paclipelleIeHHe Bepo-
SITHOCTEH.

H3y4yaTh U 06GCY>KAATh IIPUMEpbI 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.
HN3mepeHue BepoOATHOCTEH C MHOMO-
mbI0 4YacToT. [IpumMeHeHWe 3akoHa
OOJIBIINX YHCET

B€Ka, YUCIEHHOCTh HACEJICHUsI, IPYyTHe N3MEHYH-
BbIC BEJIMYUHBI, pACCMaTPUBAaBIIIUECS B KypCce cTa-
THUCTHUKH), MOJICIILHBIX CIIy4YalHBIX BEJIMYHH, CBSI-
3aHHBIX CO CIIy4alfHBIMH omnbITaMH (OpocaHue Mo-
HETBI, UIPaJIbHONW KOCTH, CO CIIyJYallHbIM BHIOOPOM
H T. IL.).

OcBavBaTh NMOHATHUA: MAaTEMAaTHIECKOE OXXUIAHHUE
cily4yailHON BEJIMYMHBI KaK TEOPETUYECKOE CpeJHEee
3HaUC€HUE, AUCHEepCUs CllydalHOM BEJIMYMHBI KakK
aHaAJIOT JUCIIEPCHUH YHCIIOBOrO Habopa.

PemraTh 3aja4y Ha BBIYUCICHHE MAaTEMaTHYECKOIO
OXXUJAHUSI U JUCHEPCUU IUCKPETHOU ciydalHOU
BEJIMYUHBI 10 3aJaHHOMY PACIpEAeICHUIO, B TOM
4YHCIIe 3a/1a4, CBSI3aHHBIX CO CTPAXOBAaHUEM U JIOTE-
pesMu.

3HAKOMMUTBLCA C MAaTeMaTUYECKUM OXHUIAAHUEM U
JUcCIiepcueil HEeKOTOPBIX pachpeneseHuif, B TOM
4qucJie paclipenesieHus] CIy4allHOW BEeJIMYMHBI
«YUCIIO YCIIEXOB» B CEpUU UCTIbITaHUN bepHynu.
H3y4yaTh 4acTOTy COOBITHS B IIOBTOPSIFOIINXCSI CITY-
YJaWHBIX OIBITaX KaK CIIy4YalHYIO BEIUYHUHY.
3HAKOMMUTBCSA C 3aKOHOM OoJbIHX dncerd (B popme
Bepnynnmn): npu GOJBIIOM YHCIIE OINBITOB YacTOTa
CcOOBITHSI 6JIM3Ka K €ro BEpOSITHOCTH.

PemraTh 3aja4M Ha U3MEepeHHUE BEPOSITHOCTEN C MO-
MOIIBIO YaCTOT.
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06Cy»XAaTh pOJIb 3aKOHA OOJIBIINX YUCET B 00OCHO-
BaHUHU YaCTOTHOTO METOJAa H3MEPEHHsS] BEPOSITHO-
cTen.

OG6Cy>XAaTh 3aKOH OOJIBIIINX YHCEII KaK IPOsBIIE-
HUE CTaTHCTHYECKOW YyCTOHYMBOCTH B M3MEHYHBBIX
SIBICHUAX, POJb 3aKOHA OOJBIINX YHCEI B MIPHUPOJIE
" B KM3HU YeJIOBEKa

060611eHUe,
KOHTPOJIb
(10 4)

TIpencraBienue nmaHHbIX. Omnuca-
TeJIbHAsI CTaTUCTHKA. BEepOsSITHOCTH
CIIy49alHOTO COOBITHS. DJIEMEHTBHI
KoMOuHaTopuku. CiydaiiHbIE BEJIH-
YUHBI U paclpeaesICHUs

[IoBTOPATH H3yYeHHOC U BbICTPAUMBATh CUCTEMY
3HAHUMU.

PemaTh 3aJa4M Ha IpPEACTABICHHUE U OIHCAHHE
NAaHHBIX.

PemiaTh 3aa4M Ha HaXxOXKJICHUE BEPOSITHOCTEN CO-
OBITHIi, B TOM YHCJIC B OIbITaX C PABHOBO3MOYKHBI-
MH DJIEMCHTApPHBIMH COOBITUSIMHU, BEPOSITHOCTEH
OOBCTUHCHUSI W TICPECCUCHUS] COOBITHI, BBIYHC-
JIITh BEPOSITHOCTH B OIBITaX C CEPHUSIMU ClIydaii-
HBIX UCOBITAHUN




