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NOACHUTE/IbHAAI 3AMUCKA

OBLLUAA XAPAKTEPUCTUKA YYEBHOTO MPEAMETA «MATEMATUKA~

Pabouast mporpaMma no maremMaTHuke Jjs oOydarommuxcst 5—9
KJaccoB pazpaboraHa Ha ocHoBe Penepa’ibHOro rocyaapCTBEHHOIO
00pa3oBaTebHOIO CTaHJapTa OCHOBHOI'O OO0IIEro oopa3oBaHMUs C
Yy4ETOM M COBPEMEHHBIX MHPOBBIX TPEOOBAHMI, MPEIBABISIEMBIX K
MaTeMaTHYEeCKOMY  OOpa3oBaHHWIO, W TPagULHNA  POCCHUCKOTO
oOpa3zoBaHMs, KOTOpble OOECHEUYHBAIOT OBJAJCHUE KIFOYEBBIMH
KOMIIETEHUHUSMH, COCTABJISIIOIIMMH OCHOBY JUISI HETPEPHIBHOTO
o0Opa3oBaHUS U CaMOPa3BUTHS, a TaK)KE IEIOCTHOCTh OOINEKYIb-
TYPHOI'O, JTUYHOCTHOI'O U MMO3HABATCIIBHOTO pa3BUTUA O6y“IaIOH_[I/IXC$L
B paGoueit mporpamme ydTeHBI UJIeH U NogokeHus KoHnenuu pas3-
BUTHSI MaTEeMaTHYECKOro oOpa3zoBaHus B Poccuiickoit denepanun.

B snoxy uugposoii Tpanchopmanuu Bcex cep 4eJIOBEUECKOi ae-
ATCIBHOCTHU HCBO3MOXXHO CTaTh O6paSOBaHHLIM COBPEMCHHBIM Y€JI0-
BEKOM Oe3 0a30BOil MaTeMaTHYEeCKON IMOATOTOBKH. Y’K€ B IIKOJIE
MaTeMaTHKa CIIY>KUT OMOPHBIM IPEAMETOM I U3yUCHHUS] CMEKHBIX
JUCIUIUINH, a MOCJIE IIKOJIbI peaiIbHONH HEOOXOIMMOCTHIO CTAHOBHUT-
Csl HEIpepbIBHOE O00pa3oBaHMUE, 4TO TPEeOyeT MOJHOLCHHONW 0a30BOM
oOmeoOpa3oBaTeIbHOW MOATOTOBKH, B TOM YHCJIE W MaTeMaTHde-
CKOU. DTO OOYCIIOBJIEHO T€M, YTO B HAIlU JHU PACTET YUCIO TIPO-
(beccnﬁ, CBA3aHHBIX C HEMOCPECACTBCHHBLIM INPUMECHCHHUEM MaTeMa-
TUKHA: U B c(pepe SKOHOMHUKH, U B OM3HEce, U B TEXHOJIOTMYECKHUX
oOJyacTsiX, U Ja)ke B ryMaHUTapHbIX cepax. Taknm obpazom, Kpyr
MIKOJIBHUKOB, JJIsI KOTOPBLIX MaT€MaTHUKa MOXET CTaThb 3HAYUMbIM
MIPEeIMETOM, PacCIIupsIeTCs.

[NpakTuueckasi MOJE3HOCTh MaTEMaTHKH OOYCJIOBJIEHAa TEM, YTO
e mpeaMeToM SIBISIOTCS (QyHJAAMEHTAJIbHBIE CTPYKTYpHl HAIIEro
MHUpa: MPOCTPAHCTBEHHBIE (OPMBI M KOJMYECTBEHHBIC OTHOIICHMUS
oT HpOCTeﬁIHPIX, ycBanuBa€MbIX B HEIIOCPECACTBECHHOM OIILITE, 10 O0-
CTAaTOYHO CJIOXHBIX, HeO6XO}II/IMBIX JJIA pa3BUTUA HAYYHBIX U ITPU-
KJIJHBIX Hael. be3 KOHKpEeTHhIX MaTeMaTHYeCKHX 3HaHUW 3aTpyn-
HEHO INOHMMaHUE NPUHLUIIOB YCTPONCTBA U MCIOJIB30BAaHUS COBpE-
MEHHOW TEXHWKH, BOCHPHUITHE W HHTEpOpETalus pasHOOOpa3HOH
COIMajIbHOM, PKOHOMHYECKOW, MOJUTHYSCKOH MH(pOpMaINU, MaJIO-
3¢ deKTHBHA TOBCEIHEBHAsI MPAaKTHUYECKasl JIesITeIIbHOCTh. Kaxio-
MYy 4EJIOBEKY B CBOEH >KU3HU HPUXOIAUTCS BBIIIOJHSITH pacdy€Tbl U
COCTAaBJISITh AJTOPUTMBI, HaXOJIUTh W IPUMEHSITH (POPMyIbI, Bia-
JIETh MIPAKTUUYECKUMH NPpUEMAMU I'€OMETPHUYSCKUX NU3MEpPEHUN U 1O-
CTPOCHU, YnTaTh MH(OPMAIIMIO, TPEJACTABICHHYIO B BHUJE TaOJIMII,

MATEMATUKA. 5—9 Kknaccol 5



auarpaMMm " rpauKoB, )KUTh B YCIIOBHUSIX HEONPEACIEHHOCTH U IO-
HUMAaTh BEPOSTHOCTHBIN XapakTep CIydalHBIX COOBITHH.

OnOHOBPEMEHHO C pacIIupeHueM chep NpUMEHESHUS MaTeMaTHKH
B COBPEMEHHOM 0011ecTBE BCE OoJiee Ba)KHBIM CTAaHOBUTCS MaTema-
TUYECKUI CTHJIb MBIIUJICHUS, TPOSIBISIFONINNICS B OIPeAeIEHHBIX
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-
THU3alMsA, AaHAIN3 U CHUHTE3, KiacCcu(UKAHUsi U CHUCTEMATH3ALMs,
aOctparupoBanue U aHaJIOTHUsI. OOBEKTHI MAaTEMAaTHYICCKUX yMO3a-
KJIIOYECHHH, MpaBujia UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHU3M
JIOTMYECKHUX IMOCTPOCHMH, CIIOCOOCTBYIOT BBIpAOOTKE yMeHus (op-
MYJIUPOBaTh, OOOCHOBBIBATH U JOKA3bIBATH CYKICHUS, TEM CAMBIM
pa3BUBAIOT JOTHYECKOE MbIIIUIeHHE. Beaymas pojib npuHAaIJIC)KUT
MaTe€MaTHuKe U B (bOpMI/IpOBaHI/II/I aJIFOpHTMH‘-IeCKOﬁ KOMIIOHCHTBI
MBIIIICHUSI ¥ BOCITUTAHUN YMEHHUH IeHCTBOBATH 110 3aJaHHBIM aJl-
ropurMaM, COBCPIICHCTBOBATb U3BCCTHBLIC N KOHCTPYUPOBATH HO-
Bble. B mpoiiecce peuieHus 3a1ay — OCHOBOW y4eOHOM AesiTeabHO-
CTH Ha YPOKax MaTe€MaTHUKHW — PA3BUBAIOTCS TaK)XE TBOpYECKas U
MIpHUKJIagHasi CTOPOHBI MBIIIIJICHUS.

OO0ydueHne mareMaTHKe HaéT BO3MOXKHOCTH pPa3BUBATh y 0oOydaro-
IUXCSI TOYHYIO, pAllMOHAJIFHYIO U HH(OPMATUBHYIO P€UYb, YMEHHUE
oTOUpaTh HanOoJee MOAXOISIINE SI3bIKOBBIE, CUMBOJIMUECKHE, Tpa-
(pnueckue cpeacTBa ISt BRIPAXKEHUS CY>KJASHUH W HATrIISITHOTO UX
MpeJICTaBJICHUSI.

Heo6xoauMbpIM KOMITOHEHTOM OOIIeil KyJIbTypbl B COBPEMEHHOM
TOJIKOBAHHUH SABJIACTCA 06mee 3HAKOMCTBO C MCTOAaMH ITIO3HaAHUA
JIeHCTBUTEIIBHOCTH, IPEICTABIICHUE O IIPEIMETE U METO/1aX MaTema-
THUKU, UX OTJIMYUH OT METOAOB APYTUX €CTCCTBCHHbLIX U r'yMaHUTap-
HBIX HaYyK, 00 OCO6eHHOCT$[X IPpUMCHCHUA MAaTECMAaTUKU JId peUIC-
HHUS HayYHBIX M NPUKIAJTHBIX 3a7ad. Takum ob6pa3zom, MareMaTHie-
ckoe oOpa3zoBaHHME BHOCHT CBOH BKJaJd B (OpMHUpOBAHHE OOIIEH
KYyJIbTYpPBbI Y€JIOBEKA.

H3ydyeHre MaTeMaTUKHU TaKKe CIIOCOOCTBYET ICTETUYECKOMY BOC-
IIUTAaHUIO Y€JIOBCKA, TIOHUMAaHHWIO KPAaCOThl U MU3ANICCTBA MaTreMaTu-
YEeCKHX PACCYXIACHWI, BOCIPHUSATHIO T€eOMETpUIeCKnX (popm, ycBoe-
HHUIO UICHU CUMMCTPHUH.

LUEN 1M OCOBEHHOCTM U3YYEHMA YYEBHOIO MPEAMETA
<«MATEMATUKA~>. S59KJIACCHI

I[TpuopuTeTHBIMH HEeIsIMH OOyYEeHHS MaTeMaTHke B 5—9 kiaccax
SIBISIFOTCSL:
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6 ¢opMHUpOBaHUE IIEHTPAIbHBIX MAaTEeMaTUYECKUX MOHATHHI (YHCIIO,
BEIIMYNHA, reoMeTpudeckas Gurypa, rnepemMeHHas, BEPOSTHOCTb,
pysKIIIS), 00ecmeYNBAIONINX NHPEEMCTBEHHOCTh M TIEPCHCKTHUB-
HOCTh MaTeMaTH4YE€CKOro oOpa3oBaHUsl 00y4arOIINXCsI;

6 MOABEACHUE OOYyYaFOIIMXCsI Ha JOCTYIHOM Ui HUX YPOBHE K
OCO3HAHHUIO B3aMMOCBSI3M MAaTEMaTHKH U OKPY’KAIOMIETO MHUPA,
IMIOHMMAaHHE MaTeMaTHKN KaK YacTH OOmIeH KyJIbTyphl dejJoBeUe-
CTBa;

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

6 (GopmupoBanne (QYHKIHOHAIBHOH MaTEeMaTHYCCKOW TIpPaMOTHO-
CTH: yMEHHS PACIIO3HABATH MPOSIBJICHUS MaTEeMaTHYECKUX TOHSI-
THH, OOBEKTOB ¥ 3aKOHOMEPHOCTEH B peaIbHBIX )KM3HEHHBIX CH-
TyauusiX U IIPU U3YUYSHHUH APYTHUX YUEOHBIX IIPESAMETOB, MPOSIB-
JICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEN, (popMyITMpoBaTh UX
Ha sI3bIK€ MAaTEMaTHUKH M CO3J[aBaTh MaTeMaTHYECKHE MOJEIIH,
IPUMEHITh OCBOCHHbBIN MaTeMaTUYECKUN annapar AJis pelIeHUs
IIPaKTUKO-OPUCHTUPOBAHHLIX 3aJa4, UHTCPIIPECTUPOBATH U OLIC-
HUBAaTh ITOJYYCHHBIC PE3yJIbTaTHhI.

OCHOBHBIC JIMHUHM COJEPKAHMS Kypca MaTeMaTHKH B 5—9 kiac-
cax: «Hucna 1 BRIYUCICHUD, «Anredpa» («AnredpandecKkue BbI-
pakeHUs», «YpaBHEHHUsI U HEpaBeHCTBa»), «DyHkuun», «I'eome-
Tpus» («I'eomeTpuueckue GUrypsl U UX cBoMcTBaY», «M3mepenue
Te€OMETPUYECKUX BEIIMUNH»), «BeposaTHOCTh U craTucTHKa». JlaH-
HBIC JIMHUU pPa3BUBAIOTCA IIapaJlJICJIbHO, KaJdass B COOTBETCTBHU
C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT JAPYTroi, a B
TECHOM KOHTaKTe W B3amMojaeicTBuu. Kpome storo, ux oobenuHseT
JIOTMYECKasi COCTaBJISIONIAsl, TPAAUIIMOHHO NPHUCYIIasi MaTeMaTHKe
U NMPOHU3BIBAIOIIAass BCE€ MAaTEMAaTUYICCKHUEC KYPChl U COACPIKATCIIbHBIC
muanu. ChopmynnpoBanHoe B degepaabHOM IoCy JapCcTBEHHOM 00-
pa3oBaTeNbHOM CTaHIaPTE OCHOBHOTO 00IIIero oopa3oBaHus TpeboBa-
HHUE «yMETh ONEpPUPOBATH MOHSATUIMH: OIPEJCICHHE, aKkCuoMa, Teo-
peMa, 10Ka3aTebCTBO; YMEHHE PAcllO3HaBaTh MCTUHHBIC U JIOXKHBIC
BBICKA3bIBAHUSA, IIPUBOJAUTH IIPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBAHUM» OTHOCHTCS KO BCEM
KypcaM, a (D)OpMHPOBAHHE JIOTUUYECKUX YMEHHUH pacrupenenseTcs: 1Mo
BCEM rojam oOy4YeHHs] Ha YPOBHE OCHOBHOI'O 0OIIero oOpa3oBaHUSI.
Conepsxanre oO0pa3oBaHUs, COOTBETCTBYIOIEE MPEIMETHBIM pe-
3yJbTaTaM OCBOCHHsI pabodeil mporpamMmsl, pacrpeeIEHHbIM 10
rogaM OoOydYeHHsl, CTPYKTYpPHPOBAHO TakuM oOpaszom,
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4TOOBI KO BCEM OCHOBHBIM, NPUHIUIIHAJIBHBIM BOIIPOCaM OOy4Yaro-
muecs odpalaiuch HEOJHOKPATHO, YTOOBI OBJaJICHHE MaTeMaTHYe-
CKHMU MOHATUSMH M HaBBIKAMH OCYIIECTBIISIIIOCH OCIIEIOBATEIBHO
M TMOCTYHNaTeJIbHO, ¢ COONIIOAEHNEM IMPHUHIIUIIA IPESEeMCTBEHHOCTH, a
HOBBIC 3HAHUS BKIIOYAJIUCH B OOMIYIO CHCTEMY MaTeMaTHYECKHX
MIPEACTABIICHUN OOYYaIOIIUXCs, pacIIupsst u yriayomss e€, oOpasys
MIPOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOIO MPEAMETA «MATEMATWKA~» B YYEBHOM MJIAHE

B coorBercTBUM ¢ DenepadbHBIM TOCYAapCTBEHHBIM OOpa3oBa-
TEJBbHBIM CTaHIapPTOM OCHOBHOT'O OOIIero o0pa3oBaHMs MaTeMaTHKa
SIBJISIETCSI 00s13aTEJILHBIM IIPEIMETOM Ha JAaHHOM ypOBHE oOpa3oBa-
HUs. B 5—9 kimaccax y4eOHBIN TipenmeT «MaTeMaTukay Tpaaulld-
OHHO U3ydYaeTcs B paMKaX CICAYIOIMIHX YIYeOHBIX KYpCOB: B 5—6 KJirac-
cax — Kypca «MaremaTtuka», B 7—9 kiraccax — KypcoB «Anredpa»
(BKITFOYAsT 3JIEMEHTHI CTaTUCTUKH M TEOPHUU BeposiTHOCcTer) U «Ieo-
meTpus». Hacrosiieit nmporpaMMoil BBOJUTCS CaMOCTOSITEIbHBIN
y4eOHBIN Kypc «BepossTHOCTh U CTaTUCTHUKA».

Hacrosmeld mnporpaMMoil IpenycMaTpUBacTCsl BBIICICHUE B
y4eOHOM TUTaHE Ha M3YYCHHE MAaTEeMaTHKH B 5—6 knaccax 5 y4el-
HBIX YaCOB B HEJICJIFO B TCUCHHUE KaXKIOT0 Troja o0ydeHusi, B 7—9 kiac-
cax 6 y4eOHBIX 4aCOB B HEJICIIIO B TEUCHHUE KAXKIOTO rojia 0O0ydeHus,
Bcero 952 y4eOHBIX Yaca.

TemaTnyeckoe IUIAHUPOBAaHHUE y4eOHBIX KYpCOB M PEKOMEHIye-
MoOe pacrpejiesieHne y4eOHOro BpeMEHH Il U3YyUYCHHUS OTACIIbHBIX
TeM, TIPEJIOKEHHBIE B HACTOSIIEH MporpaMMme, Hago paccMaTpH-
BaTh KaK MPUMEPHBIC OPHUEHTHPHI B MOMOIIbL COCTAaBHTEIIO aBTOP-
CKOM paboueil mporpamMmbl M IIPEXJE BCEro YUYUTENI0. ABTOp
MIpOrpaMMBbl BIIPaBE€ YBEJIWYUTH HJIH YMEHBIIUTH MOPEAI0KESHHOE
9uCciI0 y4eOHBIX YacOB Ha TEMY, 4TOOBI YIIIyOHTHCS B TEMAaTHKY,
OoJsiee 3aMHTEPECOBABIIYIO YYEHHUKOB, WJIM HAIpaBUTh YCHIHS Ha
MIpeoOJICHUE 3aTpyAdHEHUU. JlonmyCcTHMO TakK»X€ JIOKaJbHOE IIepe-
pacnpenesnieHue U NepecTaHOBKa DJIIEMEHTOB COAEpPXKAHUSI BHYTpPHU
JlaHHOTO Kiacca. KoandecTBO NMPOBEpOYHBIX padOT (TeMaTHYeCKHH
W UTOTOBBIM KOHTPOJIb KadyeCTBa YCBOSHHs Y4eOHOTO MaTepualia) u
HUX THII (CAaMOCTOSITEIbHBIE U KOHTPOJIbHBIE PaObOTHI, TECTBI) OCTAIOT -
Ccsl Ha YCMOTpeHHE yuuTens. Takke yduTenb BIpaBE YBEIUUYUTH
WIW YMEHBIIUTH YHCJIO YyYEOHBIX YacOB, OTBEAEHHBIX B pabouei
nporpamMMme Ha 00OOIIIeHHe, TTOBTOPEHUE, CUCTEMaTH3aIUI0 3HAHUN
oOyuarommuxcsi. EIXWHCTBEHHBIM, HO IIPUHIHUIIHAAIBFHO BaXXHBIM
KpUTEpHUEeM, SBIISIETCS  JOCTHIKECHHE  pPe3yJbTaTOB  OOydYeHHS,
YKa3aHHBIX B HACTOSIIEH IporpaMMe.
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NJIAHWPYEMbIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NPEAMETA «MATEMATWUKA»
HA YPOBHE OCHOBHOIO OBLLEr0O ObPA30BAHUA

OcBoenue yyeObHOro npeamera «MaTteMaTHKa» JIOJHDKHO obecriedu-
BaTh JOCTI)KEHHE Ha YPOBHE OCHOBHOTO OOIIIEro oOpa3oBaHUS ClIe-
IYIOIIHUX JUYHOCTHBIX, METAIIPEAMETHBIX M IIPEIMETHBIX 0oOpa3oBa-
TEJBbHBIX PE3yJIbTAaTOB:

JMYHOCTHbIE PE3Y/IbTATDI

JInaHOCTHBIE pe3yNIbTaThl OCBOCHHS MPOrpaMMBI y4eOHOTO mpes-
MmeTa «MaremMaThuka» XapaKTepU3YIOTCS:

nanMOTMHeCKOG BOCNMTaHUE!

MIPOSIBJICHUEM HMHTEpEeca K MNPOILIJIOMY U HACTOSALIEMY POCCUMCKOM
MaTCMaTHuKH, HCHHOCTHBIM OTHOINICHHUCM K JOCTHXKCHUAM pOCCHﬁ-
CKHNX MaTE€MaTHUKOB M POCCHHCKOW MaTEeMaTHUECKOM IIKOJIBI, K HUC-
OJIB30BAHUIO 3TUX JOCTHXKEHUHU B IPYTUX HayKaX U HPUKIIAJHBIX

cepax.
lpa4aHCKOe M AyXOBHO-HPABCTBEHHOE BOCMMTaHME:

TOTOBHOCTBHIO K BBIIIOJIHEHUIO OOSI3aHHOCTEH TpakJaHWHA U pea-
JIU3alliy €ro MpaB, MPEJACTaBICHUEM O MaTeMaTHYECKUX OCHOBAX
(pyHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYDP, SBJICHHUI, NMpoLEIyp
rpakJaHCKOTro ob1iecTBa (BBIOOPHI, OMPOCH! U MP.); TOTOBHOCTHIO K
00CYXJEHHIO ATHYECKHUX NPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM
MIPUMEHEHUEM JIOCTHIKEHUN HAYKH, OCO3HAHUEM BaXKHOCTH MOpajb-
HO-3THYECKHUX MPUHIHUIIOB B JIEITEIILHOCTH YYEHOTO.

TpyaoBoe BOCMUTAHME:

YCTaHOBKOﬁ Ha aKTUBHOC y4YaCTHUC B PCUHICHUH MNPAKTUYCCKUX 3a-
a4y MaTeMaTHYCCKOM HanmpaBJICHHOCTH, OCO3HAHUEM BaXXHOCTHU Ma-
TEMATHYCCKOI'O 06pa3OBaHI/I$I Ha TMPOTAKCHUN BCell >KHU3HU 1
ycnemHoﬁ HpO(l)eCCPIOHaJ'II:HOfI ACATCIIBHOCTU U PAa3BUTHUCM HEO0OX0-
JAUMBIX yMeHI/Iﬁ; OCO3HAaHHBIM BBI60pOM U MOCTPOCHUEM HMHIUBUIY -
aJIbHOI TPpaCKTOpHUHU O6pa3OBaHI/IH " JKU3HCHHBIX IIJIAHOB C y‘léTOM
JIUYIHBIX MHTCPECOB U O6HICCTBCHHLIX HOTpe6HOCTCﬁ.

JcTeTUYeCKoe BOCMMUTAHME:

CITOCOOHOCTBRIO K YMOIIMOHAIBHOMY M JCTETHYECKOMY BOCIIPHSI-
THIO MaTeMaTHYEeCKUX OOBEKTOB, 3aJia4, PEIIeHUN, PaCCyXIACHUM;
YMEHUIO BUAETh MaTEMaTHYECKHUE 3AKOHOMEPHOCTH B UCKYCCTBE.
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LleHHOCTM Hay4HOro No3HaHUA:

OpHEHTAalEeH B NESITEIbHOCTH HA COBPEMEHHYIO CUCTEMY Hayd-
HBIX IPEJICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI 4e-
JIOBEKAa, MPUPOABI U 00IIIecTBa, IOHUMAaHNEM MAaTEeMaTHIECKON Ha-
YKHU KakK c(epbl 4EIOBEUECKON IESITEIIBPHOCTH, STAIIOB €€ pa3BUTHS
¥ 3HAYUMOCTH JJIs1 Pa3BUTHsI HUBUIIN3AIUW; OBJIAJICHUEM SI3IKOM
MaTeMaTUKU U MaTeMaTUYEeCKOM KyJIbTypOoH KaK CpeJICTBOM MO3Ha-
HUSI MUPA; OBJIAJEHUEM IIPOCTEHIIINMHU HAaBBIKAMH HCCIICIOBATEIb-
CKOH NesATEeIbHOCTH.

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

TOTOBHOCTBIO IIPUMEHSITh MaTeMaTHYEeCKHE 3HaHUsI B UHTepecax
CBOEI0 3I0POBBsI, BEACHUS 340POBOro o0pasa »XH3HU (310pOBOE ITH-
TaHHue, cOaJaHCUPOBAHHBIM PEKUM 3aHSITHH M OTIbIXa, peryiisipHas
(pusmyeckass akTUBHOCTBH); chOPMHUPOBAHHOCTHIO HaBbIKa pediek-
CUM, IPU3HAHUEM CBOEro IpaBa Ha OIIMOKY M TaKOro ke IpaBa
JIPYroro 4ejioBeKa.

JKON0rMyecKoe BOCMMUTaHME:

opHeHTanuel Ha IpUMEHEeHHEe MaTeMaTHYeCKUX 3HaHUM 1J1s pe-
IICHUS 3a1a4 B 00JIACTH COXPAaHHOCTH OKPY’KaloOmIeH cpeabl, MIIaHU-
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-
MEHAIOLWIMMCA YCI0BUAM COLMaNbHOM M MPUPOAHOM Cpe/bl:

TOTOBHOCTBIO K JCHCTBHSIM B YCIJIOBHMSIX HEONPEASIEHHOCTH, IO-
BBIIICHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
JIESITEeJIbHOCTh, B TOM YHCJIE YMEHHE YUYUTHCS y APYTUX JIOJIEH, TIpu-
obpeTaTh B COBMECTHOM NeATEIbHOCTH HOBBIE 3HAHUs, HAaBBIKU U
KOMIIETEHLIMH U3 OIIbITA JAPYTHX;

HEOOXOIMMOCTBhIO B (POPMHUPOBAHUN HOBBIX 3HAHHUH, B TOM YHCIIE
popmynupoBaTh HAEH, MOHSITHS, THOOTE3bI 00 OOBEKTaxX W sBIE-
HHUSX, B TOM 4YHCJI€ paHee HE M3BECTHBIX, OCO3HaBaTh ACMULIMTHI
COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE pas-
BUTHE;

CIIOCOOHOCTHIO OCO3HABAaTh CTPECCOBYIO CHUTYAaIUIO, BOCIPHUHH-
MaTh CTPECCOBYIO CHUTYaIlMIO KaK BBI3OB, TPEOYIOUIMH KOHTPMED,
KOPPEKTHUPOBATh NPUHUMAEMBbIC PEHICHU U AeHCTBUs, QOPMYIIH-
poBaTh M OLICHUBATh PUCKH U ITOCJIEJICTBUS, (OPMHUPOBATH OMBIT.
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METAMNPEAMETHBIE PE3Y/IbTATDI

MeramnpenMeTHbIe pe3yNbTaThl OCBOCHHUS IPOTPaMMBI  yIeOHOTO
npeamera «MaremaTtuka» XapakTEepU3YIOTCsl OBJAJIEHUEM YHUBep-
CANbHBIMU NO3HABATMEABLHBIMU 0eliCMBUAMU, YHUBEPCANbHLIMU
KOMMYHUKATNUBHBIMU OelicCmeusMU U YHUBEPCANbHBIMU pe2Y-
AAMUBHBIMU OelicmeusiMU.

1) YHuesepcanvHble no3HasameavHvle delicmeus obecneuusa-
tom gopmuposarue 6A308blX KOSHUMUBHBIX Npoyeccos obyuaro-
wuxca (oceoeHue memodo8 NOZHAHUAL OKPYHCAOWe20 MUpa; npu-
MeHeHUe /02UYeCKUX, UCCAed08AIMenAbCKUX onepayuil, ymeHuil
pabomamsw ¢ uHgopmayueil).

basoBsble normnyeckme AeﬁCTBMHZ

6 BBISIBJIISITH M XapaKTEpPHU30BaTh CYIIECTBEHHBIC NMPU3HAKN MaTeMa-
TUYECKUX OOBEKTOB, MOHSITHUH, OTHOIICHUH MEXX/y HOHSITHUSIMH;
(popmympoBaTh onpeneIeHUs MOHATHH; yCTaHABINBATh CyIIE-
CTBEHHBIM NMPU3HAK KJIACCHU(UKAIINH, OCHOBAHUS AJIs1 000OIICHUS
U CpaBHEHHS, KPUTEPUHU IIPOBOJUMOTO aHAIMN3a;

6 BOCIIPUHUMATh, (POPMYyIUpPOBATh U NPEOOPA30BBIBATh CYXKIACHHUS:
YTBEpPAHUTEIbHBIC U OTPULIATEIbHBIC, CANHUYHBIC, YACTHBIC U 00-
1IMe; YCIIOBHBIEC;

6 BBIABIISITH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPO-
TUBOpeuHs B haKTax, JaHHBIX, HAOIIOACHUSIX U YTBEPKIACHUSIX
npejuraraTb KpUTEPHH JUIS BBISIBICHUSI 3aKOHOMEPHOCTEH | TIpO-
TUBOPEYUI;

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

6 pa3dupaTh JOKa3aTeJIbCTBA MATEMAaTHUYECKUX YTBEPXKIACHUN (mpsi-
MbI€ U OT MPOTHUBHOI'O), MPOBOJUTE CAMOCTOSTEIBHO HECIIOXKHBIE
JIoKa3aTeIbCTBA MaTeMaTH4YecKuX (aKkTOB, BBICTpaWBaTh apry-
MEHTAIUIO, MPUBOJUTH NMPHUMEPHI U KOHTPIPUMEPHI; OOOCHOBBI-
BaTh COOCTBEHHBIC PACCYXJICHUS;

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

basoBble nccnegoBaTenbckue AeﬁCTBMH:

6 NCIOJIF30BAaTh BOIIPOCHI KaK MCCIIEIOBATEIIFCKUN MHCTPYMEHT IO~
3HaHMs; (GOPMYJIHPOBATH BOIPOCH], (PUKCUPYIOIIHE NPOTHUBOpE-
yne, NpobdiaemMy, caMOCTOSITEIbHO yCTAHABINBATh UCKOMOE U JIaH-
HOe, (OPMHUPOBATh THIIOTE3Y, apPIYMEHTUPOBATH CBOIO MO3UIIHIO,
MHEHUE;

MATEMATUKA. 5—9 knacchl 11



6 IPOBOJUTH II0 CAMOCTOSITCJIBHO COCTABJICHHOMY ILIAHY HECJIOXK-
HBIH YKCIIEPUMEHT, HEOOJBIIOE HCCIICA0BAHUE 110 YCTAHOBJICHUIO
0COOEHHOCTEM MAaTEMATUYECKOTO O0OBEKTA, 3aBUCUMOCTEH OOBEK-
TOB MEXIY COOOIi;

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

6 MPOTHO3UPOBATh BO3MOXKHOC Pa3BUTHE IPOIECCA, a TAKKE BBI-
JIBUTATH TPEAIIOJOKEHHS O €ro Pa3BUTUH B HOBBIX YCIOBUSIX.

Pa6oTa ¢ MHdopmaLmed:

6 BBISIBJISITH HEJIOCTATOYHOCTH M U30BITOYHOCTH HH(GOpPMAIIUH, JTaH-
HBIX, HCOOXOIUMBIX JJIsl PCIUICHUS 3aadu;

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

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

6 OILICHHWBATh HAAEKHOCTh HMHOOpPMAIMH MO KPUTCPHUSIM, MPEAJIO0-
JKEHHBIM YUYHUTEJIEeM WIH C(HOPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

2) YuugepcanvbHble KOMMYyHUKAMuU8HbLe delicmeaus obecneyu-
sarom c@opMupo8aHHOCb COUUANBHBIX HABBIKO8 0OYUaOWUXCA.

O6buenue:

6 BOCIIpUHUMATh U (OPMYJIMPOBATH CYXKICHHS B COOTBETCTBUH C
YCIOBUSIMM M IEJISIMHA OOIISHUSI; SCHO, TOYHO, I'PAaMOTHO BBIpa-
JKaTh CBOIO TOYKY 3PE€HHsS B YCTHBIX U MHUCBMEHHBIX TEKCTaX, Ha-
BaTh MOSICHEHHWS IO XOJy pelIeHus 3aJadyd, KOMMEHTHPOBAaTh
MMOJIYYCHHBIN pPe3yIbTarT;

6 B X0J€ OOCY>XJEHHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY oOCykaae-
MOM TeMBbI, IIPOOJIeMBbI, penraeMoi 3aJaud, BbICKA3bIBAaTh HUIEH,
HalleJI€HHBIC Ha MOUCK PEUICHUS; COTIOCTABIISATH CBOU CYXKICHUS
C CYXJICHHUSIMH JPYTHX YYaCTHUKOB Juanora, oOHapyXHBaTh pa3-
JIUYHE U CXOJCTBO IMO3UIHI; B KOPPEKTHOU hpopmMe hopMyITHpO-
BaTh pPa3HOIJIACcHsl, CBOM BO3PaXCHHUS;

6 MPEACTaBIIATh PE3yJIbTAThl PEUICHUs 3aJaydl, dKCOEePUMEHTa, UC-
ClIeIOBaHUS, IIPOCKTA; CAMOCTOSITEIIFHO BEIOMpATh (hOpMAaT BBICTY-
IUICHUs ¢ yU4€TOM 3aJa4 IPE3EHTAIIUN M1 OCOOCHHOCTEN ay JTUTOPUH.

CoTpyaHUYECTBO:

6 IOHUMATh U UCHOJb30BaTh NPEUMYIIECTBA KOMAaHIHON U UHIAU-
BHAyaJIbHOU pabOTHI IIPHU PEUICHUH YUEOHBIX MaTeMaTHYSCKUX
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3aJ1a4y; NPUHUMATH II€JIb COBMECTHOW JESITEIBLHOCTH, IUIAHHUPO-
BaTh OPraHU3aIMI0 COBMECTHOI pabOTHI, pacrpeneiasaT BUAbI pa-
00T, moroBapuBaThCs, 0OCYXKIAaTh IPOIIECC U pe3ysIbTaT paboOTEHI,
00600111aTh MHEHHUSI HECKOIBLKUX JIFOIEH;

6 Y9aCTBOBATh B TPYMIIOBHIX opMax paboTsl (00CYXKIACHUSA, OOMEH
MHEHHUSIMH, MO3IOBBIC IITYPMBI U Ap.); BBIIOJHATH CBOIO YacThb
paboThl U KOOPIUHHUPOBATH CBOU IEHCTBHUS C APYTUMH YICHAMH
KOMaH/bl; OI[EHUBATh Ka4e€CTBO CBOEr0O BKJaJia B OOIIMK MPOJYKT
10 KPUTEPHUSIM, CHOPMYIHPOBAHHBIM yYaCTHHKAMH B3aMMOJCH-
CTBHSL.

3) YuusepcaavHovle pe2syasmueHble delicmaus obecneuugarom
@dopMuposaHue CMbICAOBBLIX YCMAHOBOK U HCUBHEHHBIX HABbLIKOS
AuUMHOCMU.

CamoopraHusaums:

6 CaMOCTOSITEJIBHO COCTAaBJIATH IIIaH, aJCOPUTM PELICHUS 3aJadu
(uau ero 4acTh), BEIOUPATh CITOCOO PEIICHUS ¢ yIETOM UMCIOIIHX -
Csl pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBaTh BapHaHTHI pelIeHUH ¢ yu€ToM HOBOW MH(pOpMa-
LIUH.

CaMOKOHTpOJIb:

6 BJIAJETh CHOCOOAMHM CaMOINpPOBEPKH, CAMOKOHTPOJISI Ipoliecca U
pe3yJjibTaTa pelIeHUus] MaTEMaTUYEeCKOM 3a1a4u;

6 MIPEeIBUJIETh TPYIAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTbh IIPU pELIe-
HUM 3aJ1a4¥d, BHOCUTb KOPPEKTHUBBI B JE€ATEIBHOCTh Ha OCHOBE
HOBBIX OOCTOSITEJICTB, HAW/JICHHBIX OIIMOOK, BBISIBICHHBIX TPY-
HOCTEH;

6 OLIEHHBATh COOTBETCTBUE pe3yJibTaTa AESITEIbLHOCTH MOCTABIICH-
HOM IIeHW M yCJHOBHSIM, OOBSCHSITH MPUYIUHBI JOCTHIXKCHUS WIIN
HEJIOCTIDKECHUS IeJIH, HaXOAUTh OIIMOKY, JaBaTh OLIEHKY IPHOO-
PETEHHOMY OIIBITY.

NPEAMETHbIE PE3Y/IbTATbI

I[IpenmeTHBIE pe3yibTAaTBl OCBOEHHS pabodeil MporpaMMbl IO
MaTeMaTHKEe MPEJICTABIICHBI II0 TrojaM OOy4YeHHs] B CIIEAYFOIINX
pasjenax mnporpaMmbl B paMKaxX OT/ACIbHBIX KypcoB: B 5—6
Kj1accax — Kypca «Martematuka», B /—9 Kjiaccax — KypCcOB
«Anredpa», «I'eomerpus», «BepossTHOCTh U CTATUCTHKA.

Pa3Butne jorudeckux npeacTaBieHUN U HABBIKOB JIOTHYECKOTO
MBIIIJICHUS OCYMISCTBIISIETCS Ha MPOTSKEHUH BCEX JIET OOyUYEeHHS 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,
OBJIaJIceT MOHATHUSIMHU: ONpeAeIeHUe, akCuoMa, TeopeMa, JokKasa-
TEIbCTBO — M HAYYHUTCS UCIIOJIB30BAaTh UX IPH BHINOJIHEHUHN y41eO-
HBIX U BHEYUYECOHBIX 3a/1ad.

14 Paboyas nporpamma



PABOYAA NPOrPAMMA YYEBHOIO KYPCA
"MATEMATUKA". 5-6 KITACCbI

LEAN U3YHEHMA YHEBHOI O KYPCA

[IpuopuTeTHBIMU HeasIMU OOydeHHUs] MaTeMaTHKe B 5—6 Kilaccax
SIBIISIFOTCSI:

6 IPOJIOJDKEHHE (DOPMUPOBAHUS OCHOBHBIX MaTEMaTHYSCKHX IOHS-
THH (9UCII0, BEIMYWHA, TeoOMeTpudeckas Gurypa), oo0ecrneanBaro-
IIUX IPEEMCTBEHHOCTh U ME€PCIEKTUBHOCTh MaTeMaTHYE€CKOTro 00-
pa3zoBaHMsI 00yYarOIIUXCS;

6 pa3BUTHE MHTCIUICKTYaJdbHBIX M TBOPYECKHX CIIOCOOHOCTEH 00y-
YalolIUXCsl, IO3HABAaTEJIbHON aKTHUBHOCTH, HCCIICIOBATEIbCKUX
YMEHUN, UHTEpEeca K U3YUYEHUIO MaTeMaTHUKH;

6 TIOJABEACHHUE OOYy4YarolIMXCs Ha JIOCTYITHOM JUISI HUX YPOBHE K
OCO3HaHHUIO B3aUMOCBSI3U MAaTEMaTHKH M OKPY KAFOIIEro Mupa;
6 (GopmupoBanne (QYHKIHOHAIBHOH MaTEeMaTHYCCKOU TIpPaMOTHO-
CTHU: YMCHMA pacClio3HaBaTb MaTeMaTHUYCCKUC OOBEKTEI B pealib-
HBIX JKU3HCHHBIX CHUTyalHsIX, IPHUMEHSATh OCBOCHHBIC YMCHUS
JUTSL pelISHHUs MPaKTUKO-OPHUEHTHPOBAHHBIX 3alad, HHTCPHPETH-
poBaTh MOJJIYUYCHHBIC PE3YyJIbTaThl U OLICHUBATH MX HAa COOTBECT-

CTBHE MPAKTUYSCKON CHTyaIUH.

OcCHOBHBIC JIMHUHU COAEPKaHUsI Kypca MaTeMaTHKH B 5—6 KkJjac-
cax — apudMeTHIecKasi U TeOMEeTPUUYECcKasi, KOTOPbIE Pa3BHUBAIOTCS
napajaiejibHO, KaXkJgas B COOTBETCTBUM C COOCTBEHHOW JIOTHKOM,
OJTHaKO, HE HE3aBHCHUMO OJHAa OT JAPYroi, a B TECHOM KOHTaKTe W
B3anMoiecTBHU. Takke B Kypce IPOUCXOJUT 3HAKOMCTBO C dJIe-
MEHTaMH aJIreOpbl U ONHCATEIbHON CTATHUCTHUKH.

Hzyuyenne apupMeTHUYECKOTO MaTepuaja HaYWHAETCS CO CHUCTe-
MaTH3alMM W Pa3BUTHsI 3HAHWK O HATYpaJbHBIX YHCIaX, IOJYy-
YEHHBIX B HAYAJIBHOM mikojie. IIpu 3TOM COBEpPIICHCTBOBAHHE BBI-
YUCIUTEIIBPHON TEXHUKH M (POPMHPOBAHHE HOBBIX TEOPETHYECKUX
3HAHUI CcOoYeTaeTcsi C Pa3sBUTHUEM BBIYHUCIUTEIBHON KYJIBTYpbl, B
YaCTHOCTHU C OO0ydYeHHeM MpocTeHmuM npuéMaM MPUKUIKHA U OICH-
KW pe3yJIbTaTOB BBIYHCIICHUN. V3ydeHue HaTypaJbHBIX YHUCEI IPO-
JloJpkaeTcst B 6 Kilacce 3HaKOMCTBOM C Ha4dalbHBIMHU IMOHSITHSIMU
TEOPUH JICITIUMOCTH.

Jpyroi KpynHBIi OJI0K B COIEp>)KaHUN apU(PMETHIECKON JIUHUHN —
570 npo6m. Hagamo m3ydeHUs] OOBIKHOBEHHBIX M JECSITHYHBIX JPO-
Oeil oTHeceHO K 5 KJlaccy. DTO NEPBBIM 3Tall B OCBOSHUM Jpobeid,
KOrja MNPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HUAESIMU, NOHATUSIMU
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TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX APOOECi B ITOJIHOM
00BéMe mpeamecTBYeT N3YUYSHUIO ICCATUIHBIX IPOOei, 9TO MeyIeco-
o0pa3HO C TOYKH 3pEHUS JIOTHUKU HW3JIOKCHUS YUCIOBON JITHWHUU,
KOTrJla MpaBWJia NEUCTBUH C AECITUUYHBIMU APOOSIMU MOKHO OOOCHO-
BaTh YK€ W3BECTHBIMH aJITOPUTMAaMH BBITOJHCHUS IEHCTBHU C
OOBIKHOBEHHBIMHU APOOSIMH. 3HAKOMCTBO C ACCATHYHBIMH IPOOIMHU
pacuMpuT BO3MOXXHOCTH JUISl TIOHUMaHWs OOy4YarolmIMMUCS TIpH-
KJIaJITHOTO MPUMEHEHHUSI HOBOU 3alUCHU TIPU U3YUSHUU JIPYTUX MOpel-
METOB W TIPH NpPaKTHYECKOM Hcmoiib3oBaHuu. K 6 kiaccy oTHecéH
BTOPO# 3Tan B M3yYEHUH NPOOEH, rie NpOUCXOIUT COBEPIICHCTBO-
BaHUE HABBIKOB CpaBHEHMsI M mIpeobOpa3oBaHusi ApoOeid, OCBOCHUE
HOBBIX BBIYHCIHUTEIBHBIX aITOPUTMOB, OTTAYMBAHUE TEXHUKU BBI-
YUCICHUH, B TOM YHCIIC 3HAa4YCHHU BBIPAKCHUH, CONEpKaIllux U
OOBIKHOBEHHBIE, M JICCSITUYHbIC NPOOH, YCTAHOBJICHUE CBSI3€H MEX-
Iy HUMH, pPACCMOTPEHUE NPUEMOB pEIICHHs 3aaad Ha apoou. B Ha-
gajie 6 Kilacca MPOUCXOIHUT 3HAKOMCTBO C IOHSITHEM IIPOIICHTA.

OCcoOOEHHOCTHIO U3YUCHHSI TTOJIOKUTEIIBHBIX U OTPUIIATEIIBHBIX YH-
CeJI SIBJISISTCSI TO, UYTO OHU TaK)KE€ MOTYT PacCMaTPUBATHCS B HECKOITh-
Ko 2TaroB. B 6 kiacce B Hauasie n3ydeHUsT TeMbl «[10T0KHUTEIbHBIC
U OTpULIaTeJbHBIC YHCIIa» BhIIeseTcs nmoareMa «lLlembsle uucna», B
paMKax KOTOPOH 3HAKOMCTBO C OTPUIATCIILHBIMH YHCIAMU U JCH-
CTBUSIMH C MOJIOKATECIBHBIMH U OTPUIATSIIHHBIMH YHCJIAMH IIPOWC-
XOJUT HAa OCHOBE COAEPIKATEIHHOTO MOIX0/1a. DTO MO3BOJISIET HA JI0-
CTYTHOM YPOBHE ITO3HAKOMHUTH YYaIIUXCS MPAKTHYESCKH CO BCEMH
OCHOBHBIMH MOHSITUSIMH TEMBI, B TOM YHCIIC B C IIpaBWJIaMU 3HAaKOB
IPpU BBINIOJIHEHUH apudMeTH4YeCKux aeiicTBuil. M3yuenue pammo-
HaJIbHBIX YHCEJI Ha 3TOM HE 3aKOHYHUTCS, a OyJeT NMPOJOJDKEHO B
Kypce anreOpsl 7 Kilacca, 4YTO CTaHET CICAYIOIIMM IIPOXO0JIOM BCEX
MIPUHIIUTIHAIBHBIX BOIPOCOB, TEM CaMbIM pa3JelIeHUe TPyAHOCTEH
obyiergaeT BOCIPHUSITHE MaTepuajia, a pacHpenesiecHHe BO BPEMEHH
CITOCOOCTBYET IIPOYHOCTH MPUOOPETACMBIX HABBIKOB.

I[Ipu oOyuyeHHWH pemIeHWIO TEKCTOBBIX 3ajlad B 5—06 Kiaccax HC-
MONB3YIOTCS  apudMeTHdecKne NPUEMBI pEIIeHUs. TeKCTOBBIC
3aJa4u, penraeMbie TP OTPaOOTKE BBIYUCIUTEIBHBIX HABHIKOB B5—
6 Kiraccax, pacCMaTpHBAIOTCS 3aJlaydl CICAYIONIUX BHIOB: 3aJadu
Ha JBWKEHHME, Ha 4YacTH, Ha IIOKYIIKHM, Ha pabdoTy W HOpOou3-
BOJIUTEIIFHOCTh, HAa MPOIIEHTHI, Ha OTHOUICHHUA M mpomopuun. Kpo-
ME TOro, oOydJaromuecsi 3HaKOMSTCSl ¢ MpUEMaMHU pelleHus 3ajad
mepe0opoM BO3MOXKHBIX BapHaHTOB, ydaTcs padorars ¢ mHdoOpma-
Ueu, peacTaBIeHHOW B (popMe TaOJUIl WU JUarpaMM.

B pabGoueit mporpamme 1ipeagycMoTpeHO  (GOpMHpOBaHHE
MMPONEACBTUYCCKUX anredpandeckux mnpeacraBicHuil. byksa
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KaK CHUMBOJI HEKOTOPOIr'O 4YMcJia B 3aBUCUMOCTU OT MaTeMaTUUECKOTO
KOHTEKCTa BBOJAMTCS IOCTENEHHO. ByKBEeHHAass CMMBOJIMKA IIHPOKO
HCIIOJIB3YETCSI TIPEXKJE BCEro UIsl 3allMCH OOIMMX YTBEPXKIACHHUH H
MpeUIoKeHNH, (GOpMYJI, B YACTHOCTH JUISI BBIYMCICHUSI T€OMETPH-
YEeCKHX BEJIMYMH, B KAYECTBE «3aMECTUTEIIS» YHCIIa.

B kypce «MaremMaTukm» 5—6 KJIaCCOB MpeACTaBIICHA HATJIsIIHAS
reoMeTpHsi, HalpaBJeHHasi Ha pa3BUTHE OOpa3HOT'O MHBIIUJICHUS,
IIPOCTPAHCTBEHHOT'O BOOOPaKEHUsI, N300pa3nUTEIbHBIX YMEHUU. DTO
BaXKHBIHA 3Tall B U3YyYEHUH I'€OMETPHUH, KOTOPBIH OCYHIECTBISCTCS
Ha HarJIsIIHO-TIPAKTUYECKOM YPOBHE, ONIUPAETCs HAa HArJIsiIHO-00-
pa3Hoe MbIIUIeHHEe oOydaromuxcs. bonbias pojib OTBOIUTCS Ipak-
TUYECKON AESITEIBHOCTH, OMBITY, SKCIEPUMEHTY, MOJICIHUPOBAHUIO.
OO0yuaroniuecs: 3HAKOMSITCS C TEOMETPUYESCKUMHU (GUTypaMH Ha ILIO-
CKOCTH ¥ B IPOCTPAHCTBE, C UX MPOCTESHUIIINMHU KOH(PUTYPALIUSIMHU,
ydarcs U300pakaTh MX HAa HEJIIMHOBAHHOW M KjeTdaroil Oymare,
paccMaTpuBaroOT UX IIpocTeimue cBoiicTBa. B mmponecce n3ydeHus
HaFJ’IﬂI[HOﬁ T€OMETpHUU 3HAHUA, IMOJYUYCHHBIC O6y‘IaIOHII/IMI/IC$I B Ha-
HaTbHOM MIKOJIE, CHCTEMATU3UPYIOTCSI U PACIIUPSIFOTCS.

MECTO YYEBHOIO KYPCA B YYEBHOM [1/IAHE

CornacHo yyeOHOMY IUIaHy B 5—6 Kjaccax HM3ydaeTCsi MHTCTPH-
poBaHHBIN npeaMeT «MaTeMaTHhKa», KOTOPBIH BKIOYaeT apugMe-
TUYECKHUU MaTepHuall U HATJISIAHY IO TEOMETPHUIO, a TAKIKE IIPOTICACB-
THUYCCKHUE CBEJCHHS U3 aJIreOpPhI, DJIECMEHTHI JIOTUKH U Hadaja OIlh-
caTeJIbHOW CTATUCTHKH.

V4eOHBIH TUTaH Ha W3yYCHHE MaTeMaTHKH B 5—6 KilaccaX OTBO-
JIUT HE MEHEe 5 y4eOHBIX YaCOB B HEIEC/IIO B TCUCHHE KaXK/I0TO roja
0o0yueHus, Bcero He MeHee 340 y4yeOHBIX YacoB.

COAEPXKAHME YYEBHOIO KYPCA (MO rOAAM OBYYEHUA)

5 knacc

HamypaabHble wucaa u Hyas

Harypansnoe uucno. Psaag narypanbHbix uucen. Yucno 0. M30-
OpakeHHe HaTypaJbHBIX YMCEJI TOYKAaMH Ha KOOPJIAMHATHOMN (YHCIIO-
BOH) MIPAMOW.

I[TosummonHasi cucremMa CUYHCICHHs. PuMckass HyMmepanus Kak
MIpUMEp HENO3WIIMOHHOHN cucTeMbl cuucieHus. [ecstnunast cucre-
Ma CUHCJIICHUSI.

CpaBHEHHE HATypaJIbHBIX YHCEJI, CPABHEHHE HATYyPAIbHBIX YHCEI
¢ uyném. CriocoObl cpaBHeHUs1. OKpyTJIEeHUE HATypajlbHBIX YHCEII.
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Crno)xeHue HaTypaJbHBIX YHCEJ; CBOMCTBO HYJISI IIPU CJIOKCHUU.
Brruntanue kak JeWcTBHE, OOpaTHOE CIOKEHHUIO. Y MHOKECHHE Ha-
TypaJIbHBIX YHCEJ; CBONCTBA HYJSI U €IUHULBI IPU YMHOXXEHUHU.
Jenenue kak neiicTBue, oOpaTHOEC YMHOXKCHUIO. KOMIIOHEHTHI neii-
CTBHIii, CBs3b MEXOy HUMH. [IpoBepka pe3ympTata apudmeTHdec-
Koro neuictBus. IlepemecTuTenbHOE U COYETATEIBHOE CBOMCTBa
(3aKOHBI) CIOXKEHUSI U YMHOXEHUsI, paclpeleuTeIbHOEe CBOUCTBO
(3aKOH) YMHO>EHHUSI.

Hcnonp3oBanue OyKB UIss 00O3HAYCHUST HEU3BECTHOTO KOMIIO-
HEHTAa | 3aITMCH CBOMCTB apH(PMETHICCKUX JICHCTBUN.

Jlenutenu U KpaTHbIE YUCTIA, pa3JloKeHue Ha MHOKuTenu. [Ipo-
CTBIC U cocTaBHBIC yncia. [I[pu3Hakn nexumocTtu Ha 2, 5, 10, 3, 9.
JlesreHEe ¢ OCTATKOM.

CreneHb ¢ HATypaJbHbIM IOKa3aTejieM. 3aluch 4YHUCJia B BHUIE
CYMMBI pa3psiAHbIX CllaracMbIX.

YucioBoe BbIpakeHHE. Brluucienne 3Ha4€HUU YHCIOBBIX BbI-
paXeHuii; NOpsAAOK BBINIOJHEHUsS JeUcTBUU. Mcnonb30BaHue nNpu
BBIUYUCIICHUAX HepeMeCTI/ITeJ'I])HOFO U COUYCTaATCIBHOIO CBOﬁCTB
(3aKOHOB) CIIOKECHUS U YMHOXXCHHUS, PaCIIPEICIIUTEIHFHOTO CBOMCTBA
YMHO>KEHHS.

/Ipoou

IIpeacraBieHue O APOOH Kak CIIOCOOE 3aIlMCU YAaCTH BEJIIUYHHBI.
OO6bikHOBeHHBIE ApoOu. [IpaBribHbBIe M HenpaBHIIbHBIE ApoOu. CMme-
mragHasi Ipo0b; MpejcTaBICHUE CMENIaHHOW ApoOu B BHUJE Hempa-
BUWJILHOHW JApOOM M BBIJIEJICHUE 1EJION YacTH YHCia U3 HeNPaBUIbHOMU
npoodu. M3obpakenne npoOeid TOUKaMU Ha YHUCIOBOW mpsmoi. Oc-
HOBHOE cBOUCTBO napodu. Cokpamienue npoodeii. [IpuBenenue npodu
K HOBOMY 3HameHaTteno. CpaBHeHUE ApPOOeii.

Crio’)keHUe U BBIUMTAHHUE NPOOeii. YMHOKEHHUE U JIeJieHue Apo0eii;
B3aMMHO-00OpaTHBIEC IpoOu. Haxox/1eHrne 9acTH 11eJI0T0 U LEJIOTO IO
€ro 4acTH.

JlecatuuHas 3anuch apoOeii. [IpeacraBieHue IECATUUYHON apoou
B BHJE OOBIKHOBEHHOI. M300parkeHne NECSTHYHBIX ApOOeil Touka-
MU Ha 4UCI0BOH mpsiMoii. CpaBHEHHE JECSTHYHBIX IPOOEii.

Apudpmerniyeckue NEUCTBUS C NECATUUYHBIMU JIpobsimu. Okpyriie-
HUE JAEeCSTUIHBIX IpoOeit.

Pewenue mexcmossix 3adau

Pemenne TexcTOBBIX 3a71a4 apuPMETHISCKHUM crtocoboM. Pemre-
HUE JIOTHYECKHX 3a1a4. Penrenne 3a1a4 nepedbopoM BCeX BO3ZMOXK-
HBIX BapuaHTOB. lMcrionp30BaHNE NpU pEUICHUH 3a/ad TaOJIMIl U
CXEM.
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Pemienue 3agay, cozeprkaniux 3aBUCUMOCTH, CBSI3bIBAIOIIIUE BE-
JIUYUHBI: CKOPOCTh, BPEMsI, PACCTOSTHUE; [IeHa, KOJINIECTBO, CTOM -
MoOCTh. EAMHUTIBI H3MEpPEHUs: MacChl, 00bEMa, IEHBI; PACCTOSTHUS,
BpEMEHH, CKOpOocTU. CBs3b MEXAY €AUHUIIAMHU U3MEPEHUS KaKJI0u
BCIHUYHHBI.

Pemrenmie oCHOBHBIX 3a/1ad Ha ApPOOH.

IIpencraBieHUe NAHHBIX B BHUJC TAOJIUI], CTOJOYATHIX JTHATPAMM.

Hazasaoduasn ceomempus

Harmsinaele nipeacraBiieHUs: O (purypax Ha IUIOCKOCTH: TOYKa,
npsimMasi, OTPe30K, JIyd, yTroJl, JJoMaHas, MHOTOYTOJIbHUK, OKPYX-
HOCTb, Kpyr. ¥Yromu. Ilpsimoii, ocTpselii, Tynoii u pa3BEpHYTHIU
YTJIBL.

JiunHa oTpes3ka, METpUYECKHUE €QUHULBI NJIMHbL. JInHa joma-
HOM, NEpUMETP MHOI'OYrojJbHUKA. M3MepeHue u MoCTpOCHUE yIJOB
C NOMOIIBIO TPAHCIIOPTHUPA.

Harnsinaele npenacrasiieHust o pUrypax Ha IMJIOCKOCTH: MHOTO-
YTOJIBHUK; NPSIMOYTOJIBHUK, KBagpaT; TPEYTroJbHUK, O PABEHCTBE
¢uryp.

HN306paxkenue puryp, B TOM 9HUcie Ha kiaetdaTtor Oymare. [1o-
CTpOoeHME KOH(pUTypalui U3 yacTed npsiMoii, OKPY>KHOCTH Ha He-
JIMHOBAaHHOU W KJIeT4aTol Oymare. Vcronp30BaHME CBOWCTB CTOPOH
U YIJIOB OPSIMOYTOJBbHHKA, KBaJpaTa.

[Imomans MpsAMOYTOJIFPHUKA U MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX
U3 TIPSIMOYTOJIBHUKOB, B TOM 4Hcie (uryp, n3o0paxEHHBIX Ha
KJIeTdaTol Oymare. EQWHHUITBEI U3MEpEHUS TITOMIA .

Harnsnaele mpenctaBiieHUs] O IPOCTPAHCTBEHHBIX (UTypax: mpsi-
MOYTOJBHBIN Napajuielienumnesn, KyO, MHOTorpaHHUKH. M300paxke-
HUE NPOCTEHUIINX MHOTOTpaHHUKOB. Pa3BEpTkm Kyba m mapaniesne-
nunega. Co3maHue Mojiejieli MHOTOTPaHHUKOB (M3 Oymaru, MpoBO-
JIOKH, TUTACTHJINHA H Jp.).

O0BEM OPSIMOYTONBHOTO ITapajienenuiiesia, kyoa. Equauisr us3-
MepeHHus: o0béMa.

6 knacc

HamypaabHble vucaa

ApupmeTndyeckne ACHCTBHSA C MHOTO3HAYHBIMH HAaTypPaJIbHBIMHA
yycjgamMu. YuUCJI0OBbIE BBIPAYKEHUsI, HNOPSNOK IAEHCTBUIH, MCIIOIb30-
BaHUE CKOOOK. lcmosb30BaHME MPU BBIYUCICHUSX NEPEMECTUTENb-
HOI'O M COYETATEJIbHOI'O CBOMCTB CJIOKE€HUSI U YMHOXXEHUsI, pacipe-
JEJIUTEIIFHOTO CBOMCTBa yMHOXEHHUs. OKpyTrJIeHHe HaTypaabHBIX
4uCell.
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JlenuTenu U KpaTHBIC YHUCIIA, HAMOOJBIIUA OOIIUIl NSIUTEIb U
HauMeHbIllee olInee KpaTHoe. J[eTuMOCTh CyMMBI U TIPOU3BEICHUS.
JleimeHne ¢ oCTaTKOM.

/Ipoou

OOBIKHOBEHHAsI ApOOb, OCHOBHOE CBOWCTBO APOOU, COKpalllCHUE
npo6eii. CpaBHeHHE U ynopsiiounBaHue ApoOeii. Pemenue 3anay Ha
HaXOXXJCHHE YaCTH OT IeJIOTO U LEeJIoro 1o ero yacTtu. JlpodHoe uuc-
JI0O KaK pe3yibTaT nesieHus. [IpeacTtaBiieHHWEe NECATHYHON IpoOW B
BUJie OOBIKHOBEHHOM NPOOHM M BO3MOKHOCTBH IPEACTABICHUSI OOBIK-
HOBEHHOU NIpoOU B BHUJAE AeCATUYHOU. JlecsiTHuHbIE TpOOU U METpH-
geckas cucTteMa Mep. ApudpmMeTndeckne NSHCTBUS U YHUCIOBBIC BBI-
PaxkC€HUus C 06I>IKHOBCHHI)IMI/I U JCCATUYHBIMU I[pO6$IMI/I.

OtHomenwne. [leleHne B JaHHOM OTHOIIICHHMH. Macmrra6, mpomop-
nust. IlppuyMeHeHue nponopuuii Npu pelIeHUN 3ajad4.

ITonsarue npoucHTa. Brraucienue OpoucHTa OT BCJIIMYUHBI U BC-
JUYHUHBI O €& IIPOLICHTY. BI)Ipa}KeHI/IC IPOLCHTOB OCCATUYHBIMU
npoOsimu. PerreHme 3amad Ha TIPOILICHTHI. BBIpa)keHHE OTHOIICHUS
BCIWYHH B MPOICHTAX.

IToaodxscumeavHble U omMpuyamenbHble HUCAA

ITonoxurenbHble U OTpULaTeIbHbIe yncia. Llensie uncina. Moayis
4quciia, reoMeTpuYecKasi HHTepIipeTanust Moayas uyucia. M3oopa-
’K€HHUE YHUCeJI HA KOOPAWHATHOU NTpsAMON. YncIIoBBIE TPOMEXYTKH.

CpaBHeHue yncen. ApudpMEeTHUICCKUES NSHCTBUS C MTOJIOKHUTEIb-
HBIMU U OTPHUIATEIbHBIMHA YHCIAMH.

[MTpsiMmoyrosapHast cucTreMa KoopJauHaT Ha uiockoctru. Koopauna-
ThI TOYKHM Ha INIOCKOCTH, abcmucca u opauHarta. [loctpoeHue Touek
n (pUryp Ha KOOPAMHATHOMN IIJIOCKOCTH.

ByxkeeHHble 6blpadceHus

IIpumenenue OyKB JJIs1 3aIIMCH MaTEMaTHUYECKUX BBIPAKCHUM U
npeuioxxeHuii. CBoiicTBa apudmeTHdecKux aercTBuil. BykBeHHBIS
BBIPA)KEHUSI U YUCIOBBIE MOJACTAHOBKU. ByKBEeHHbIE paBEeHCTBA, Ha-
XO0JICHHE HEW3BECTHOTO KOMITOHEHTa. PopMyIisl; (OpMyIBI EpH-
METpa M ILUIOMIAJHN NPSIMOYTOJIIBHUKA, KBajgpaTa, oobéma napaie-
Jenunena u Kyoa.

Pewenue mexcmossix 3adau

Pemenune TexcTOBBIX 3a71a4 apuPMETHISCKUM cItocoboM. Pemre-
HUE JIOTUYECKHX 3a/1a4d. Pentenne 3aj1a4 nepebopoM BCeX BO3ZMOXK-
HBIX BapUaHTOB.

Pemenue 3anau, coagepkaliux 3aBUCUMOCTH, CBS3bIBAIOIINX Be-
JWYUHBI: CKOPOCTh, BPEMsI, PaCCTOSIHHE; IIeHa, KOJIUYECTBO, CTOH-
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MOCTB; IIPOU3BOJIUTCIIBHOCTh, BpeMsi, 00bEM padoThl. EnuHUIBI U3-
MEPCHHSI: MacCbhbl, CTOUMOCTH; PACCTOSIHHUsI, BPEMCHH, CKOPOCTH.
CBsi3b MEXK/IAY SAUHUILIAMH U3MEPSHHs KaXKI0H BEIIUYUHBI.
Pemienue 3ana4, CBsS3aHHBIX C OTHOIICHHEM, MPOIOPIHOHAIBHO-
CTBIO BCJIMYHH, MPOICHTAMHU; PCIICHUE OCHOBHBIX 3ajJad Ha Apoou
U TIPOILICHTEHI.
OneHka u OPUKUIIKA, OKpYyTJICHUC pe3yiabTara.
CocraBiieHue OyKBEHHBIX BBIPAKESHHUH 110 YCIOBHIO 33/1a4H.
[IpencTaBneHne NaHHBIX C MTOMOIIBIO TabauIl U nuarpamm. CTono-
YaTple AUarpaMMbl: YTEHHE U MOCTpoeHHe. UTeHne KpyroBbIX Ava-
rpaMm.

Hazasodnan ceomempus

Harmsinaele nipeacraBieHus o (purypax Ha IUIOCKOCTH: TOYKa,
psiMasi, OTPE30K, JIyd, yIroJi, JIOMaHas, MHOTOYTOJIbHUK, YEeThIPEX-
YTOJIBHUK, TPEYTOJIBHUK, OKPY>XHOCTb, KPYT.

B3auMHoe pacnono)xeHue ABYX MPsIMBIX Ha IMJIOCKOCTH, Mapai-
JICIbHBIC NPsIMBIE, IEPIEHANKYJIISIpHBIE TIpsiMble. MI3mepeHnue pac-
CTOSTHUM: MEXJy ABYMsI TOYKaMH, OT TOUYKH 1O MPsSIMOi; JUIMHA
MaplipyTa Ha KBaJpaTHOM CETKeE.

H3MepeHne U mOCTPOCHHUE YTJIOB C MOMOIIBIO TpaHCIOpTHpa. Bu-
Il TPEYTOJIBHUKOB: OCTPOYTOJIbHBIHN, MPAMOYTOJBHBIM, TYyNOYTOJb-
HBII; paBHOOCIPCHHBIN, pPaBHOCTOPOHHUUI. YeThIpEXYTONbHUK,
OPpUMEPHI YEeTBIPEXYTOIBHUKOB. I[IpAMOYyrojJpHHK, KBagpaT: HC-
MOJIb30BaHUE CBOWCTB CTOPOH, YIJIOB, nuaroHaineii. Mzoopaxenue
reoMeTpUYecKrX (Uryp Ha HEJIMHOBAHHOI OyMare ¢ MCHOJIb30BaHM -
eM LMPKYJs, JUHEHKH, YroJbHUKA, TpaHcnoptupa. [locTtpoenus Ha
KJIeTYaToOU Oymare.

ITepumerp MmHOTOyrojgbHHUKa. [ToHsiTHE TLIOMAAN DUTYDBI; SaU-
HUIIBI U3MEpeHus! ruromaau. [IpuomnrkéHHOoe n3MepeHre IiIoaIn
¢uryp, B TOM uncie Ha kBagpaTHOU cerke. [IpubmmkénHoe n3me-
peHHe NINHBI OKPY>XXHOCTH, IJIOMIAAN KpyTa.

CuMmMeTpHsl: IeHTpajJdbHAasA, OCeBasi M 3epKaJbHAsi CHMMETPHUH.
TTocTpoeHue CUMMETPHUYHBIX (QUTYD.

Harnsnaele mpencraBieHuss O MOPOCTPAHCTBEHHBIX (QHUTypax:
nmapajjieJIennune;, KyO, mpu3Ma, TUpamMuaa, KOHYC, IHUIHUHApP, IIap
n chepa. M3ob6pakenne npocrpaHcTBeHHBIX ¢uryp. I[Ipumeps: pas-
BEPTOK MHOTOTPAaHHUKOB, MUJIHHApPa U KoHyca. Co3maHne Mopaenei
MIPOCTPAHCTBEHHBIX GUryp (m3 Oymarm, HpPOBOJIOKH, IUIACTHIIMHA
u ap.).

ITorsaTue o0BbEMa; eTUHUITEI H3MEepeHUsT 00BEMa. OOBEM TIpPsIMO-
YTOJIBHOTO MapaJiesienuIieia, Kyoa.
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MNAHUPYEMbIE MPEAMETHBIE PE3Y/IbTATbI OCBOEHMSA PABOYEM
NMPOrPAMMbI KYPCA (MO rOJAM OBYYEHMA)

OcBoenune yueOHOro Kypca «MaTtemaTnka» B 5—6 Kiraccax OCHOB-
HOH IIKOJIBI TOJDKHO O0ECIeYnBaTh JOCTH)KCHHUE CIICAYIOIIUX IIpes -
METHBIX 00pa30BaTeIbHBIX PE3yJIbTAaTOB:

5 knacc

Yucaa u sviuucaeHus

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

6 CpaBHHUBATh U yHNOPSAOYMBATH HATypaJIbHbIE YHCJIa, CPABHUBATH
B IIPOCTEHUIINX CITydasiX OOBIKHOBEHHBIE IPOOH, AECATUIHBIC TPOOH.

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

6 BermmonHATE apudmeTndecKkue NeHCTBUS ¢ HATYypPAJIBHBIMHU YHCIIa-
MH, C OOBIKHOBEHHBIMH JIPOOSIMU B NPOCTEHIINX CIIy4dasiX.

6 BBITTOTTHATE IPOBEPKY, IPUKUJIKY PE3yJIbTaTa BEIUYUCICHUN.

6 OKpyTJIsITh HATypaJlbHBIC YHCIIA.

Pewenue mexcmossbix 3adau

6 Pemmath TEKCTOBBIC 3a7auyu apU(PMETUICSCKUM CIIOCOOOM U C II0-
MOIIBIO OPTaHU30BAHHOTO KOHEYHOTO nepedopa BCEX BO3MOXKHBIX
BapHUaHTOB.

6 Pemate 3a51auyn, cojqieprkalyue 3aBUCUMOCTH, CBSI3bIBAIONIHEC BE-
JUYUHBI: CKOPOCTH, BPEMSsI, pACCTOSIHUE; IIeHa, KOJIUYEeCTBO, CTO-
HUMOCTb.

6 Mcronp30BaTh KpaTKUE 3aMHCH, CXEMbI, TaOJHUIbl, 0003HAUYEHUS
P pEeIIeHUN 3ajad.

6 [ToTp30BaTHCSI OCHOBHBIMH €IMHUIIAMU U3MEPEHHUS: 1IEHBI, MaCChI;
paccTosiHus, BpEMEHU, CKOPOCTH; BbIPpAXKaTh OJJHU €AUHUIIBI BEIH-
YUHBI Uepe3 ApyTrHue.

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

Hazasduasa zeomempus

6 Ilonmp3oBaThHCSI T€OMETPHYECKHUMH ITOHATHUSIMU: TOYKa, MpsMasi,
OTPE30K, JIy4, YroJ, MHOTOYTI'OJbHHUK, OKPY>XHOCTb, KPYT.

6 IIpuBOAUTH TIPUMEPHI OOBEKTOB OKPY’KAIOIMIErO0 MHPA, UMEIOIINX
(bopmy M3yUEHHBIX T€OMETPHUUECKUX (DUTYD.

22 Paboyas nporpamma



6 Mcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYIO C yIJIaMH: BEpIIMHA
CTOpPOHA; C MHOTOYTOJBHHUKAMH: yroJjl, BEpIIMHA, CTOPOHA, JIHa-
TOHAJIb; C OKPY)XHOCTBIO: pajinycC, JUAMETp, LEHTP.

6 M300pakaTe M3y4YEeHHBIE T€OMETpHUUYECKHE (PUTYPBI Ha HEINHO-
BaHHOM M KJeT4aTol Oymare ¢ IMOMOIIBIO IUPKYJS M JIMHESHKH.

6 HaxonuTe AIWHBI OTPE3KOB HEIMOCPEIACTBEHHBIM H3MEPEHHEM C
MIOMOIIBIO JTUHENWKHU, CTPOUTH OTPE3KHU 3aJaHHOM JUIMHBI, CTPOUTH
OKpPY>KHOCTh 3aJJaHHOI'O pajauyca.

6 Mcrionp30BaTh CBONCTBA CTOPOH U YTJIOB NPsIMOYTOJIBHUKA, KBa-
apara Aj1si UX TOCTPOCSHHUSI, BBIYMCIICHUS IIJIOIAa 1 U IIEPUMETpPa.

6 BeruucisiTe mepuMeTp M miiolaab KBajapara, IpsSMOyToJIbHUKA,
(puryp, cocTaBIEHHBIX U3 NPSIMOYTOJIBHUKOB, B TOM 4Hcie (u-
Typ, H300pakEHHBIX Ha KJISTUYATON Oymare.

6 ITonp30BaTbCsI OCHOBHBIMH METPHYECKHUMH CIMHHUIIAMH H3MEpe-
HUS JUIUHBI, TJIOIIAN; BEIPa’kaTh OJHU €JUHHUIIBI BEJIUYUHBI Ue-
pe3 apyrue.

6 Pacno3HaBaTh napajsuienenunes, 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 0ObEMa.

6 PemraTe HeclOXXHBIC 3aJlayd Ha U3MEPEHHE T'€OMETPUUYECKUX Be-
JIMYUH B MPAKTUYECKUX CUTYyaIHIX.

6 Knacc

Yucaa u ebrvucaeHun

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

6 CpaBHHMBaTh M YNOPSJAOYNBATH IEJbI€ YHUCIIA, OOBIKHOBEHHBIE M
JIeCATUYHBIC IPOOH, CPAaBHUBATH YHCJIa OJHOTO M PAa3HBIX 3HAKOB.

6 BBITTONHATH, coYeTast yCTHBIC U ITUCbMEHHBbIC NTPUEMBI, apudme-
TUYEeCKHe NeHWCTBHUSA C HATypPaIbHBIMHU M LIEJIBIMH YHUCIAaMH, OOBIK-
HOBEHHBIMH U JECSITUIHBIMH JIPOOSMU, TTOJTOKUTEIBHBIMU U OT-
pULIaTEJIbHBIMU YHUCIaMHU.

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

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

6 OKpyIJIsTH IIEJbIC YHCa U JACCATHUYHBIC APOOU, HAXOAUTh MPHU-
OJMKCHUS YUCECII.

Yucaosewvle u 6yK6€H.Hble 8blpajriceHun
6 ITornmaTe 1 ynoTpeOIsiTh TEPMUHBI, CBA3aHHBIEC C 3aIIHCHIO CTE-
IIEHW 4YHuclia, HaXOAWTh KBaJpaT M KyO duciia, BBIYUCIATH 3Ha4Ye-
HUSI YHCJIOBBIX BBIPAXXEHUU, COMEPIKAIIUX CTEIEHH.
6 Ilonp3oBaTbCid NOpPHU3HAKAMM JEIHMMOCTH, PACKIaAbIBaTh HATY-
pajbHBIE YHCJIa HAa MPOCThIE MHOXKUTEIH.
6 ITop3oBaThCs MacITaboOM, COCTABJISITH IIPOITOPIIUU M OTHOIIICHHUSI.
6 Mcnonp3oBaTh OYKBBI JJ1s1 0003HAUCHHSI YHUCEJI IIPU 3aIIMCH MaTe-
MaTHYE€CKNX BBIPAXKEHUM, COCTABIISITh OyKBEHHBIEC BBIPAXKCHUS U
bopMynbl, HaXOAUTH 3HAYEHUsI OYKBEHHBIX BBIPAKEHHH, OCY-
IIECTBIISISI HEOOXOMMbIE MOJCTAHOBKU M IIPEOOpa3OBaHMUSI.
6 HaxonuTte HEW3BECTHBINI KOMIOHEHT PaBEHCTBA.

PewenHue mexkcmossix 3adau

6 PemraTh MHOTOIIAroBbIC TEKCTOBBIC 3ajadd apU(PMETHUYCCKUM
crioco6oM.

6 PemraTe 3amadm, CBsI3aHHBIE C OTHOIIEHHEM, MPOMOPIIHOHAIBHO-
CTBhIO BEJMYMH, NPOLEHTAMHU; pelIaTh TPU OCHOBHBIE 3ajlaud Ha
IpOOU W TIPOIICHTHI.

6 Pematp 3agaun, coleprkaliyde 3aBUCUMOCTH, CBSI3bIBAIOLINE BE-
JIMYUHBI: CKOPOCTh, BpPEMsl, PACCTOsIHHUE, IIeHa, KOJIWYECTBO, CTO-
UMOCTB; MPOU3BOJIUTEIBHOCTD, BpeMs, 00béMa pabOTHI, UCIIOJb-
3ysi apudmMeTndeckue OEeHCTBHS, OICHKY, HPHUKHUAKY; ITOJIB30-
BaThCsl €JIMHUIIAMHU HU3MEPEHUSI COOTBETCTBYIOIIMX BEJIUYHH.

6 CocTaBiisiTh OyKBEHHBIE BBIPAYKEHHS M0 YCJIOBHIO 3a/aqM.

6 M3BiuexaTte mH(pOpMALINIO, TIPEACTAaBICHHYIO B TaOJWIlaX, HA JIH-
HEeWHOH, cToNO0YaTON WiIn KPYroBOW AuarpaMmMax, HHTEpPOPETHUPO-
BaTh MpeEACTABJIEHHBIC NJaHHbBIC, UCMIOJIH30BaTh JaHHBIC ITPH pellie-
HUM 3aj]ad.

6 IIpeacraBisiTe WHGOPMAIIUIO C MTOMOIIBIO TAOJHI, JIUHCHHOU H
cToNI0YaTON IMarpamMm.

HazasaodHnan ceomempus

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

6 M300pakaTh C MOMOIIBIO IUPKYJs, JJUHEHUKH, TpaHCHOPTHpPA Ha
HEJIMHOBAHHOM M KJIETYAaTOW Oymare M3ydeHHBIE IUIOCKHE reoMe-
Tpudeckne (Urypsl U KOH(QHUTIypaluu, CUMMETPUYHbIE (UTYPHI.

24 Paboyas nporpamma



6 ITosib30BaTHCSI TEOMETPUYESCKUMU TTOHSITUSIMU: PABEHCTBO (uUryp,
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 rpaJlyCHOM Mepoil yrijoB; pacrno3HaBaTh Ha 4ep-
TeXax OCTPbIH, NpsiIMOM, pa3BEPHYTHIA U TYINOH YIJIbI.

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

6 Haxonuth, UCMIONB3Ysl YePTEKHBIE UHCTPYMEHTBI, PACCTOSIHUSL:
MEXOy ABYMS TOUKaMH, OT TOYKH HO NPAMOH, NJINHY ITyTH Ha
KBaJIpaTHOM CeTKe.

6 BerancnsaTe muiomntaas GUryp, COCTaBICHHBIX U3 IPSAMOYTOJIBLHU-
KOB, HUCITIOJIB30BaTh pa36I/IeHI/Ie Ha NIpsAMOYTOJIbBHUKHU, Ha PaBHbIC
(urypsl, nocTpanBaHue 40 NPSIMOYTOJIBbHUKA; ITOJIL30BATHCS OC-
HOBHBIMHU EIMHWIIAMH HW3MEPEHUs IUIOMIAZH; BBIpA’KaTh OIHH
C€IUHUIBI U3MEPEHUS IUIOMAAU Yepe3 ApYyTrHUe.

6 Pacnmo3zHaBaTh Ha MOJENSAX W U300paKEHHSIX MHUPAMUIY, KOHYC,
OUJIWHIP, HWCIIOJIB30BaTh TEPMHUHOJOTHIO:  BEpIIMHA, pedpo,
rpaHb, OCHOBAHHUE, pa3BEPTKA.

6 M300pakaTh Ha KJeT4aTOM OyMare MpsIMOYTOJILHBIH mHapauie-
Jenunen.

6 BpraucisiTe 00BbEM NIPAMOYTOJIBHOTO Tapajuiesnenuiieia, Kyoa,
IIOJIBb30BAaTHCsI OCHOBHBIMU CIUMHHUIIaAMHU NU3MEPCHUA O6’béMa; BbI-
pakaTb OJHHU €JIMHUIBI U3MEPEHHsI 00ObEMa yepe3 agpyrue.

6 PemaTp HecoXKHBIE 3a/1a4M Ha HaXOXXJICHHE T€OMETPUUECKUX Be-
JIMYUH B NMPAKTHYECKUX CHUTYaIHSIX.

MATEMATUKA. 5—9 knacchl 25



o

ewwedlodu Behoged

TEMATUYECKOE NJAHUPOBAHME YYEBHOIO KYPCA (MO FOAAM OBYYEHMA)
5 knacc (He meHee 170 )

HasBaHue
pa3gesia (TeMbl)
Kypca (Y4HMc/I0 4acoB)

OcHOBHOE cojepikaHue

OcHOBHbIE BHAbI AesATe/JIbHOCTH 06yqa10umxc;1

HartypaJ/ibHbIe
yuca. lelicrBusa
C HaTypaJIbHBIMH
4UCcJIaMH

(43 4)

HecstnuHasi cucrema cuuciie-
HUsA. Psn HaTypaJbHBIX 4dHCell.
Harypanenbnii psa. Ywucimo O.
HarypanbHble uncia Ha KOOp-
AuHaATHOU nipsimoii. CpaBHeHUE,
OKpYTJICHUE HAaTypPaJIbHBIX YHCEIL.

Apudmerndyeckue AeHCTBUS C
HaTypaJbHbIMU yuciamu. CBoOIi-
CTBa HYJISI TIPH CIOXEHHU U
YMHO>XCHUH, CBOWCTBA €IUHHUIIBI
npu yMmHoxeHuu. IlepemecTtu-
TEJIbHOE W COYETAaTeIbHOE CBOM-
CTBa CJIOXEHHUS W YMHOXCHHS,
pacupeneauTeabHOe  CBOMCTBO
YMHOKCHHUS.

JlemuTenu M KpaTHBIC YUCHa, pa3-
JIO’KEHHE YHCJIa Ha MHOYKHUTEIIU.
Henenue ¢ octatkoM. IIpocteie u
cocraBHbIe yncia. [Ipu3Hakn ne-
nmamocTtd Ha 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJbHBIM IIOKa-
3aTCJICM.

YuTaTh, 3aNMCBIBAaTh, CPABHUBATh HaTypaJIbHBIC YNCIIA;
npeajaraTb U 06CYyKJaTh CIHOCOGBI YNOPSIOYNBAHUS
4YHhCell.

H306pakaTh KOOPAMHATHYIO NPSIMYIO, OTMe4YaThb 4Yucia
TOYKaMM Ha KOOPJIMHATHOMN NPsIMON, HAXOAUTh KOOPIU-
HATHI TOYKH.

HccnepoBaTh CBOMCTBA HaATypaJbHOTO psiaa, uucen 0 u
1 mpu CHOXEHUH U yMHOXKECHUH.

Hcnosib3oBaTh NIPaBUJIO OKPYIJIEHUS HATYypalIbHBIX YHU-
cel.

BbINoJIHATE apupMeTHIECKHE JelCTBUS C HaTypallbHBI-
MU YHUCJIAMHU, BBIYMCISATH 3HAYSHHS YNCIOBBIX BBIpaXe-
HUHA co ckoOkaMHu 1 0e3 CKOOOK.

3anuceiBaTh [POU3BEICHHE B BHUJAEC CTCNEHH, YHUTATh
CTENeHH, MCNO0JIb30BaTh TEPMHHOJIOTHIO (OCHOBaHUE,
TOKa3aTenb), BBIYUCIAATh 3HAYEeHHUs CTEeTeHeH.
BBINOJIHATL NIPUKUAKY U OLEHKY 3HAaUCHMI YHCIOBBIX
BBIpa)XCHU, MpeAJjaraTh 1 NIpUMeHSITh NPUEMBI NIPO-
BEPKHU BBIYHCICHUH.

Hcnoib30BaTh NPH BBIYMCJIEHHUAX IEPEMECTHTEIbHOE U
coueTaTeJIbHOE CBOWMCTBA CJIOKEHUS U YMHOXKEHHUsI, pac-
peeUTeIbHOe CBOMCTBO yMHOXEHsI; POPMY/IMPOBATh
M NIPUMEHATh NMpaBHJja NpeoOpa3oBaHUsI YHCIOBBIX BbI-
pakeHHIT Ha OCHOBE CBOWCTB apU(PMETHIECKUX JTEHCTBUM.
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YucnoBble BBIPAKCHUS; MOPS-
ITOK OCUCTBUM.

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

HcciiepoBaTh 4nCiIOBBIC 3aKOHOMEPHOCTH, BBIJABUTaTh U
060CHOBBIBaTh T'MINOTE3bl, GOPMYJIMPOBATh 0GOGIIEHUS
M BBIBOJBI 110 pe3yJibTaTaM HpOBe,HéHHOl"O HCCIICIOBaHM.
dopMy/IMpOBaTh ONpeje/ieHUA JeIUTeNs 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 4YHCJIa HAa TPOCTHIC MHOXHTCIIH,
HaXOAUTb OCTaTKH OT JICJICHHWsI M HENOJIHOE YacTHOE.
Pacno3HaBaTh UCTUHHBIC U JIO)KHBIC BBICKA3bIBAHHS O
HATypaJIbHBIX YUCJAX, IPUBOAUTH NPUMeEPbI U KOHTP-
MIpUMEpPBI, CTPOUTh BBICKA3bIBAaHMA M OTPHIIAHHS BbI-
CKa3bIBAaHUH O CBOMCTBaxX HaTypaJIbHBIX YUCECII.
KoHcTpyupoBaTh MaTeMaTH4YeCKHE NPEAJIOMKEHHs C I0-
MOIIIBIKO CBA30K «W», KHJIN», «CCIIHU..., TO...».

PemaThb TeKCTOBbIC 3a7jauyd apU(PMETHYCCKUM CIIOCOOOM,
HMCNO0JIb30BaTh 3AaBUCMMOCTH MEXJy BeJIMYHMHAMU (CKO-
POCTh, BpEMs, paCCTOAHUE, LI€HA, KOJIMYE€CTBO, CTOUMOCTb
M JIp.): aHAJIM3UPOBATh U OCMbBIC/IMBATh TEKCT 3aJa4H,
nepedopMy JIMpOBATH yCIIOBHE, U3BJIEKAaTh HEOOXOIUMBIEC
JaHHBIC, YCTAHABJIUBATH 3aBUCUMOCTH MEXKYy BCIMYUHA-
MH, CTPOUTD JIOTUYECKYIO LIEMOUYKY pacCyXJIeHUH.
MoaeiMpoBaTh X0/ PEIICHHS 3a7a4d C TOMOIIBIO PH-
CYHKa, CXEMBbI, Ta6J'II/ILII>I.

IIpuBOAUTH, pa36UpaTh, OLEHUBATDb Pa3INYHBIC PEllIe-
HHsA, 3alIMCU peIHeHI/Iﬁ TCKCTOBBIX 3aJa4.

KpuTnyeckm oneHMBaTh 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 pa3BuUTHs apUPMETHKU
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IIpodoaiceHue

HasBanue
pa3gesia (TeMbl)
Kypca (4ucj0 4yacoB)

OcHOBHOE coaepixKaHnue

OcHOBHBIE BHUAbI AeATC/IBHOCTH Oﬁy‘lalOlI.II/IXCH

HarnsaHas reo-
MeTpus. JIuaun
Ha MJIOCKOCTHU
(12 4)

Touka, mpsimasi, OTPE30K, Jy4.
Jlomanasi. HM3mepeHue JIUHBI
OTpe3Ka, METPUUECKHUEC €IUHHIIBI
n3MepeHus: AuHbL. OKPYyKHOCTH
U KpPYT.

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

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

IMpakTuueckast padora «IlocTpo-
CHHE YTIIOB»

PacnosHaBaTh Ha yepTexax, pUCyHKaxX, OMMUCBIBATD, HC-
MOJIb3Ys. TEPMHHOJIOTHIO, U M306pakaTh C IOMOIIBIO
9epTEKHBIX HWHCTPYMEHTOB: TOUKY, MPSIMYIO, OTPE30K,
JIyd, yroj, JOMaHyl0, OKPY>KHOCTb.

Pacno3HaBaTh, NIPUBOJAUTL NPHUMEPBI O0OBEKTOB peajb-
HOTO MHpa, UMErmuUX (GopMy H3yYEHHBIX (GHUTYp, OIe-
HUBATh UX JUHEHHBIE pa3MEpHI.

Hcnosib30BaTh JIMHEHKY U TPAHCIOPTHP KaK HHCTPYMEH-
TBI JJ15I IOCTPOCHUSI U U3MEPCHUS: U3MEPATH JJINHY OT-
pe3Ka, BeTHIUHY yIjia; CTPOMTB OTPE30K 3aJTaHHOM JTHUHEI,
yTOJII, 3aaHHOI BEIIMYNHBI; OTK/IaAbIBATh ITUPKYJIEM PaB-
HbIE OTPE3KHU, CTPOUTB OKPYKHOCTh 3aJIJaHHOI0 pajguyca.
H306pakaTh KOHQUIypauy reoMeTpudeckux Guryp us
OTPE3KOB, OKPYKHOCTEHM, MX YacTel Ha HEJIMHOBAHHOU
H KJIeT4aToi OyMare; HpeAJjiaraTb, ONUCbIBATb M 06CYXK-
AaThb CIIOCOGBI, AJITOPUTMBbI ITOCTPOCHHUS.
Pacno3HaBaTh M M306pakaTh HAa HEIIMHOBAHHOW U KJIET-
JaToid Oymare TMpsIMOil, OCTpBIH, TYIOW, pa3BEPHYTHIN
YIJibl; CPABHUBATD YIJIBI.

BBIYMCAATE JJIUHBI OTPE3KOB, JIOMAaHbBIX.

I[loHUMaTh U UCNOJIL30BATh NIPU PelIeHUH 3a4a4 3aBU-
CUMOCTH MEXIYy €IUHHUIIAMH METPHUYECKOH CHCTEMBbI
Mep; 3HAKOMMTBCS C HEMETPUUYECKHMH CHUCTEMaMHu Mep;
BbIpa)KaTh [UIMHY B Pa3INYHBIX CAUHUIAX H3MEPEHUS.
HccaepoBaTte Gurypsl u KOHPHUTYpalMH, WCIOJB3Ys
rdpoBbIe pecypcesl
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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-0OpaTHBIC IPOOH.

Penrenne TEeKCTOBBIX 3ajia4, CO-
nepxkamux Apoou. OCHOBHBIC 3a-
Ja4u Ha OpoOu.

IIpnmeHnenne OyKB OIS 3allUCH
MaTeMaTUYECKUX BBIPAKCHUH U
NpeUI0KEeHUH

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

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

HN306pakaTh OOBIKHOBEHHEIE IPOOH TOYKaMH Ha KOOP-
JIMHATHOM MPsIMOii; HCIOJIb30BATh KOOPAWHATHYIO IIPsI-
MYIO JUIsI CpaBHEHUs ApoOeii.

dopmMyIUpOBaTh, 3ANIUCBIBATh C NOMOIIbI0O GYKB OCHOB-
HOC CBOMCTBO OOBIKHOBEHHOW JIpOOH; 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 apudmMeTHnyecKue AeMCTBUA ¢ OOBIKHOBEH-
HBEIMH IpO0sIMH; IPUMEHATh CBOMCTBA apuMETHIECKUX
efcTBUN UIs1 pallMOHAIU3alUU BBIYHUCICHUM.
BBINOJ/JIHATE NPUKUAKY U OL€HKY pe3ybTaTa BEIUHCIIE-
HUii; IpeAJjaraTe 1 NPUMEHATh NPUEMBI NPOBEPKHU BbI-
YHCJIICHUM.

I[IpoBOAUTH HUCCAEL0BAHUS CBOMCTB JApoOCii, Onmupasich
Ha YHUCIIOBBIE DKCIIEPUMEHTHI (B TOM YHCJIE C ITOMOIIBIO
KOMIOBIOTEPA).

Pacno3HaBaTh HUCTUHHBIE U JIO)KHBIE BBICKA3bIBAHHUS O
po6six, IPUBOAUTL NPUMeEPbI 1 KOHTPIIPUMEPHI, CTPO-
UTh BbICKAa3bIBAHMS 1 OTPUIIAHUS BHICKa3bIBAHMIA.
PemaTe TekCTOBBIE 3a/1a4H, coAepIKaIie IPOOHBIE JaH-
HbIC, U 3aJla4¥ Ha HAXOXXJCHHUE YaCTH LEJIOTO M IIeJ0r0
10 €ro 4acTH; BBIABJIATh UX CXOACTBAa U pa3Indus.
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IIpodoaiceHue

HasBanue
pa3gesia (TeMbl)
Kypca (4ucj0 4yacoB)

OcHOBHOE coaepixKaHnue

OcHOBHBIE BHUAbI AeATC/IBHOCTH Oﬁy‘lalOlI.II/IXCH

MoaeiMpoBaTh X0 PCIICHHS 3a7a4d C MOMOIIBIO PHU-
CYHKAa, CXEMBbI, TaOJIHIIBI.

IIpuBOANTH, pa36upaTh, OLEHNBATh Pa3INYHbIC pelle-
HUsI, 3aIIICH PEIICHUH TeKCTOBBIX 3ajad.

KpuTH4YecKH OmeHHUBATh IOJIy4CHHBIH Pe3yJIbTaT, OCy-
IIECTBIISITE CAMOKOHTPOJIb, IIPOBEPSisi OTBET Ha COOTBET-
CTBHE YCJIOBUIO, HAXOAUTb OIINOKH.

3HAKOMUTBCS C UCTOPUEN pa3BUTHS apUPMETHKH

Harnsanas
reomMeTpus.
MHOroyroJibHUKu
(10 4)

MHoroyronbHUkHu.  UeTbIpEx-
YTOJIBHHK, OpPsIMOYTOJIbHUK,
KBazpar.

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

TpeyroabHUK.

ITnomanes m nmepuMeTp HPsSIMO-
YTrOJIbHUKa U MHOTOYTOJIEHUKOB,
COCTaBJICHHBIX U3 MPSIMOYTOJIb-

HHUKOB, CIHHMHIIbI U3MEPCHUS
II1omaau. HepHMeTp MHOTI'O-
YTOJIbHUKA

OnuchIBaTh, MCNOJIb3ysA TEPMHUHOJIOTHIO, U306PAXKATh C
TOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U OT PYKH, MOJe-
JIUPOBaTh U3 OyMaru MHOTOYTOJIBHUKH.

Ip¥BOAUTE NPpUMePbI 0OOBEKTOB PEaTbHOTO MUPa, IMEIO-
mux (GopMy MHOTOYTOJILHUKA, IIPSIMOYTOJILHUKA, KBa-
JpaTa, TpeyrojbHIKa, OLeHUBATh UX JIMHEHHbIE pa3Mephl.
BbI4MC/IATB: IEepUMETP TPEYrOJbHUKA, IPSIMOYTOJIbHU -
Ka, MHOI'OYTI'OJIbHHUKA; IUIOIIAb IPAMOYTOJIbHUKA, KBa-
apara.

HM306pa>kaThk OCTPOYTrOJIbHEIE, IPSIMOYTOIbHEIE U TYIO-
YTOJIBHBIE TPEYTOJIbHUKU.

CTpoOMTb Ha HEJIMHOBAHHOW W KjeT4yaTol Oymare KBa-
IpaT U NPSMOYTOJBHUK C 3aJaHHBIMHU JUTMHAMH CTOPOH.
HccaepoBaTh CBOMCTBA NpsSMOYTOJIbHUKA, KBaJpaTa IIy-
TEM DKCIIEpUMEHTA, HAOJIIOICHUSI, U3MEPESHUSI, MO/ICITH -
poBaHUs; CpaBHHBaTh CBOICTBa KBajJpaTa MU IIPSIMO-
YTOJILHUKA.
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KoHcTpyupoBaTh MaTeMaTHU4eCKHe IPEAJIOKEHHs C II0-
MOIIBIO CBSI30K «HEKOTOPBI», «I000i». PacnosHaBaTh
UCTUHHBIE U JIOKHBIE BBICKA3bIBAaHUS O MHOTOYTOJIbHH-
Kax, IPMBOJAMUTB NPUMePbl U KOHTPIPUMEPHI.
HccinepoBaTh 3aBUCMMOCTD IUJIOIIAU KBaJgpaTa OT JJIU-
HBI €r0 CTOPOHBI.

Hcnosib30BaTh CBOMCTBA KBaAPATHOU CETKH JIJISI TOCTPO-
eHusi GUryp; paséuBaThb IPSMOYTOJbHUK Ha 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-
HHUIIAMHA W3MEPEHUS TIIOMIAIH.

3HAKOMHUTBLCA € NpUMepaMHM NPUMEHEHUs TUIOMAIN U
IepuMeTpa B IpaKTHUECKUX cuTyauusx. Pemars 3apa-
49M U3 peaJbHOU XU3HHU, IpeAJaraTh M 06CyKJaTh pa3-
JINYHBIE CNIOCO6BI PEeIICHUs 3a1ad

JecaTuyHblie
Apoou
(38 4)

Jecsituanast  3amuch  OpoOei.
CpaBHEHHE IECITUIHBIX IPOOCHi.

JleficTBUsI ¢ AECATUUHBIMU JpPO-
O6ssmu. OKpyTJIeHHE ASCSITHYHBIX
npooeit.

Penrenne TekCTOBBIX 3aaad, CO-
nepxamux apoou. OCHOBHBIE 3a-
Jadd Ha Japoou

I[IpeacTaBaATh AeCATUYHYIO ApoOb B BHUJIE OOBIKHOBEH-
HOW, YUTATh U 3aNUCBIBATh, CPABHUBATh JECATHYHBIC
npobu, MpeAJiaraTh, 060CHOBbIBATh U 06CYK/AaTh CIIOCO-
GBI yHOPsIAOYMBAHUS JICCATUYHBIX APOOCH.
HN306parkaTh necsTUYHBIC APOOH TOYKAMHU Ha KOOPJIH-
HATHOM MPSMOHU.

BBIAB/IATL CXOACTBA M Pa3/IMYUSA TIpaBWI apuQMeTnye-
CKHMX JEWCTBHI C HATypaJbHBIMH YHUCIAMH U JCCSITHY-
HBIMHU JIPOOSIMH, OOBSICHSITh UX.
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BBINO/IHATL apudMeTUUYECKUE OCHCTBUSA C JNECATHYHBI-
MH IpoOsiMU; BbINOJIHATD NPUKUAKY U OLEHKY pe3yJib-
TaTa BBIYMCIICHUI.

[IpuMeHATH CBOMCTBA apu(PMETHYCCKUX NEHCTBUMA I
palMoHAIN3alNN BBIYUCICHUHN.

I[IpMeHATh NPAaBHJI0 OKPYIJIEHHMS JECITHYHBIX JIPOOCH.
I[IpoBOAUTE HCC/IEAOBaHUSA CBOMCTB NECATUYHBIX IPO-
Oeif, omupasicb Ha 4YHCIOBBIE OJKCIEPUMEHTHI (B TOM
4rciie ¢ IMOMOIIBI0 KOMIBIOTEPA), BbIABUIaTh FMIOTE3bI
¥ IPUBOAUTH UX OOOCHOBAHHA.

Pacno3sHaBaTh UCTHUHHBIE U JIOXKHBIC BBICKA3BIBAHUS O
po6six, IPUBOAUTHL NPUMeEPbI 1 KOHTPIIPUMEPHI, CTPO-
UThb BBICKAa3bIBAaHMS U OTPHUIIAHUS BHICKa3bIBAaHUIA.
PemaTe TekcTOBEIC 3a4aUn, COAEprKaIIne IPOOHBIE TaH-
HBIE, U HAa HAXOXJEHHE YAaCTH IEeJOr0 M IEJIOr0 IO ero
YacTH; BBIAABJIATH UX CXOACTBA U pa3/In4Msl.
MoaenvpoBaTh X0/ PEIISHUS 3aJadd C ITOMOIIBIO PH-
CyHKa, cxeMbl, Tabnuiel. [IpuBoaguTH, pa3éupars, one-
HUMBATDb pa3JIMUHbIE PELICHUs, 3AMIUCH PELIEHUN TEKCTO-
BBIX 3ajad.

OnepupoBaTh APOOHBIMH YHUCJIAMU B PeaJIbHBIX KU3HEH-
HBIX CUTyaIlHsIX.

KpuTnyecku oneHUBaTh MOJIYyUYEHHBIH pe3ylibTar, OCy-
IIECTBJIATE CAMOKOHTPOJIb, IIPOBEPsAA OTBET Ha COOTBET-
CTBHE YCJIOBHIO, HAXOJUTh OIINOKHU.

3HAaKOMUTBHCA C UCTOPUEN pa3BUTHS apU(PMETUKU
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Harnsanas
reoMeTpus.
Tesia u purypsl
B IPOCTPaHCTBe
(94

MHuororpanHuku. M3oOpakeHue
MHOTIOTpaHHUKOB. Mojenu mnpo-
CTPAHCTBEHHBIX TE.

IIpsiMmoyrosbHBIN Tapansienen-
nen, kyo. Pa3zBépTku KyOa u na-
payuienenuieaa.

ITpaktrueckast pabora «Pa3z-
BEpPTKaA KyOa».

O06BéM Kyba, HOPSIMOYTOJIBHOTO
rapa’suiesIeune1a

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

IpuBOAUTE IPpUMepPHl 00BEKTOB PEATbHOTO MHUpPa, MMe-
OIUX (OpMy MHOTOTpaHHHUKA, IPAMOYTOJIBHOTO Tapai-
Jenenuriea, Kyoa.

HN3o6parkaTh Ky0 Ha KjIeT9aTo Oymare.

HccnepoBaTh CBOMCTBA Kyba, MpsIMOYTOJIBHOTO IMapai-
Jenenuiena, MHOTOTpaHHUKOB, UCIIOJIB3YSA MOICIIA.
Pacno3HaBaTh U U306paKaTh pa3BEéPTKU Kyda U mapa-
nenenunena. MogeaupoBaTh Ky0 W mapajuleienuinesa u3s
OymMaru ¥ MpOYMX MAaTepHAIOB, OG'BSICHSTH CIOCOG MO-
JACIUPOBaAHUA.

HaxoauTh nsMepeHus, BBIYMCAATD IUIOMAIb TTOBEPXHO-
ctH; 00BEM KyOa, NPSMOYTOJBHOTO mHapajijieernuIieia;
HMCC/IeA0BATh 3aBUCHMOCTb 00hEMa Kyba OT UTMHBI €ero
pebpa, BbIABUTAaTb 1 0GO0CHOBBIBATh 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.

Pemiath 3aja4M 13 peajabHON XU3HU

IloBTOpEeHue
M 000611, eHHue
(10 4)

[ToBTOpEeHHE OCHOBHBIX MOHSITHUU
U METOJOB Kypca 5 kiacca, 0000-
LIeHUEe 3HAaHUMI

BBIYMCIATH 3HAUYCHUS BBIPAXKCHUH, COJICPIKAIINX HATY-
pasibHBIC YHCia, OOBIKHOBEHHBIC M JIECATHYHBIC IpOOH,
BBIIIOJIHATH IPEOOPa30BaHUS YHCE.

BbiGuMpaTh CHOCOG CpaBHEHUS YHCEJ, BBIYHCIICHUH,
NPUMEHATb CBOMCTBA apu(pMETUYSCKUX JEHCTBUN IS
panMoHaIN3aIuy BEIYUCIICHHIA.
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OcywmiecTB/IATh CAMOKOHTPOJIb BBINOIHIEMBIX ACHCTBUI
U CaMOIIPOBEPKY pe3yabTaTa BbIYUCICHUH.

PemaTsb 3aa4M U3 peasibHOM KU3HU, IPUMEHATH MaTe-
MaTH4YeCcKHue 3HaHMA sl pelIeHus 3afgad U3 JIpYyTrux
YYEOHBIX IPEIMETOB.

PemaThk 3aja4yM pasHBIMHM CHOCO6aMH, CpaBHUBAaTh
CNoco6bl pelieHus 3a7adyd, BbIGUPATh pPalMOHAJIbHBIH
cnoco6

6 knacc (He meHee 170 4)

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

OcHOBHOe coAep:KaHUe

OcCHOBHbIE BUABI AeATEJBbHOCTH 00y4YalIUXCs

Harypa/ibHblE
quc/a
(30 4)

ApudmeTHyeckue JeHCTBUS C
MHOT'O3HAYHBIMH  HaTypaJbHbI-
MU duciiaMH. YuCIIOBBIE BBIpa-
JKEeHUSI, TIOPSIOK JICHCTBUH, HC-
MoJb30BaHUE CKOOOK. OKpyriie-
HHUE HAaTypPaJIbHBIX YHCEI.
Jlenutenn u KpaTHBIE 4YHCIIA;
HauOONbINNUNA 001U NENUTENL U
HaMMeHbIIee o0Iiee KpaTHoe.

BbinosiHATh apudpMeTHYECKHE AeMCTBUA C MHOTO3HAU-
HbIMH HaTypaJIbHBIMW 4YHCJIaMH, HAXOAUTb 3HAYECHHUA
YHCJIOBBIX BBIPAKCHHH CO CKOOKamMu M 6e3 CKOOOK; BbI-
YUCIATHh 3HAYEHUSA BBIpa)KeHHfI, coJeprKalluX CTCIICHU.
BpINOJIHATH NPUKUAKY U OLL€HKY 3HAaYe€HUH YHCIOBBIX
BBIpAQ)XCHUH, MPUMEHATh NPUEMBbI MPOBEPKM pe3yJibTara.
Hcnoib30BaTh NPHU BBIYMCJAEHUAX [EPEMECTHTEIbHOE U
codeTaTeIbHOE CBOMCTBA CIOXKEHUS H YMHOX>KEHUA, pac-
npeacIMTEIIbHOC CBOMCTBO YMHO>XXEHUA OTHOCUTECIIBHO
CIIO)KCHUSI, CBOMCTBa apu(PMETHYECKUX ACHCTBHIA.
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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/eHUusl JCIUTEIsT U KPaTHOTO,
HanOOoJIBIIIETO OOIIEero ASIUTENSI 1 HANMEHBIIIEr0 O0IIero
KpPaTHOT'O, MPOCTOI'0 U COCTABHOT'O YHCEJI; UCIIOJIb30BATh
3TU MOHATHUS NPU PELUICHUM 3aad.

[IpMMeHATh AJrOPUTMBbI BBIUHCICHHUS HaWOOJIBIIETO
o0mIero AenuTeNss M HaWMEHBIIETO OOIIero KpaTHOIro
IBYX YHCEJI, aJlTOPUTM Pa3JIOKCHHUs YHCIIa Ha MPOCTHIC
MHOKUTEIH.

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

HccaepaoBaTh CBOMCTBA JICIMMOCTH CYMMBI M IIPOU3BE-
JICHUSI YHCEII.

[IpuBOAMTE IPpUMEPHI 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 «H», «HIIN», «ECIH..., TO...».

PemaTb TeKCcTOBBIC 3a71a4W, BKIIOYAIONIHE 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, OLLEHUBATh Pa3JINYHbIC pEIle-
HUS, 3aITICH PEIICHUN TEKCTOBBIX 3aJ1a4.
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KpuTH4ecKkH olleHMBaTh MOIyYeHHBIH pe3yabTaT, HaXxo-
JUTH OIIMOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, MPOBEPSIs
OTBET Ha COOTBETCTBHUE YCIOBUIO

Harnapnasa IlepnienauKyJIsApHBIE HOpsIMBIC. Pacno3HaBaTh Ha yepTexax, pUCyHKax cillydyad B3auM-
reomMeTpus. ITapannensHbIe IpsIMBIE. HOTO PAaCIIOJIOKEHHSI ABYX MHPSIMBIX.
IIpsaMeble Ha PacCTOsHIE MEKITY ABYMS TOU- H3o6paxaTh COMOIbI0 ‘lSpTé)KHLIX MHCTPYMEHTOB Ha
MJIOCKOCTH KAMH, OT TOUKH 10 TIPSIMOH, JUTH- HEJIMHOBAaHHOM M KJIETYaTOll Oymare J1Be IepeceKarolIy -
(7 9) Ha MyTH HA KBAIPATHOM CETKe. ecsl IpSIMbIE, JIBE TIApaIUICAbHBIC NPAMBIE, CTPOUTE Mpsi-
MYI0, IEpIEeHANKYIISIPHYIO TaHHOM.
INpumepsl mpsiMBIX B [IPOCTpaH- [IpuBOAMTE NPpUMEPHI NAapAJUICIBHOCTH U NEPHEHIUKY-
CTBC JIIPHOCTH IIPSIMBIX B IPOCTPAHCTBE.
PacnosHaBaTh B MHOTOYTOJBHHUKAX MEPHEHIUKYIISIPHEBIS
¥ TmapajuieabHble cTOpoHEL. M306pakaTh MHOTOYTOJIb-
HHUKHU C TTapajIeIbHBIMU, IePIIEHINKYIISIPHBIMH CTOPO-
HaMHU.
HaxoauTh paccTositHHe MEXITy ABYMsI TOYKaMH, OT TO4-
KH JI0 TIPSIMOM, IUIMHY ITyTH Ha KBaJPaTHOM CeTKe, B TOM
YHCIIE HUCIOJB3Ysl HU(POBBIE PECYpPCHI
Jdpo6u OOBIKHOBEHHAsI IPOOb, OCHOBHOE CpaBHUBaTh M YNOpsAA0YMBATh 1poOH, BBIGUPATh CIO-
(32 v) CBOWMCTBO JpoOH, COKpalleHne €06 cpaBHEHHsI IPOOEii.

npob6eii. CpaBHEHHE M yIIOPSIO-
YUBaHUE APOOCii.

Jecstuuabsle 1podu 1 MeTpuUe-
cKasl cucTeMa Mep.

I[IpeacTaBAATb ASCATUIHBIC TPOOH B BUIEC OOBIKHOBCH-
HBIX Opo0eif 1 OOBIKHOBEHHBIC B BHUJIEC ACCATHYHBIX, UC-
N0J/Ib30BaTh 3KBUBAJIEHTHbIE NPeACTaBJeHUs JIPOOHBIX
4UCeJI IPU UX CPAaBHEHUH, MPHU BBIYUCIICHUSIX.
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Apudmerudeckue ASHCTBUS C
OOBIKHOBCHHBIMH M JCCSITHUYHBI-
MU IPOOSIMH.

OtHomreHue. /leneHue B JaHHOM
oTtHomieHnu. Macmtab, Tporop-
IS,

ITonsitTue mnpouenrta. Brruucne-
HHE TPOIEHTAa OT BEIWYHHBI H
BEJIMUMHBI 110 €€ IIPOLEHTY.

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

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

Hcnosib30BaTh AecsTUYHBIE ApOOU MpU MPeoOpa3soBaHUN
BEJIMYMH B METPHYECKON cucTeme Mep.

BbInoJIHATE apupMeTHIECKHEe AeHCTBUA C OOBIKHOBCH-
HBIMH U JCCTHIYHBIMH JIPOOSIMH.

BbI4nC/IATH 3HAaUCHUS BBIPAXKECHUM, COIEPIKAIIUX OOBIK-
HOBGHHBIC M JCCATHYHBIC IPOOH, BBINOJHITH Ipeodpa-
30BaHusl ApoOeii, BLIGUPATh CIIOCO6, MPUMEHATH CBOM-
cTBA apupMEeTHICCKUX NESHCTBHI I pariioHaIN3aIUA
BBIYUCJICHUM.

CocTaBJIATb OTHOLICHHS M ITPOIIOPIIMH, HAXOAUTb OTHOLIIE-
HHUE BEJIMYUH, JICJINTh BEJIMYUHY B JaHHOM OTHOIICHHH.
HaxoauTh 3KCnepUMeHTaJ/IbHBIM MyTEéM OTHOIICHHE
JUITMHBI OKPY)KHOCTH K €€ ITHaMeTpy.
HHTepnpeTupoBaTh MacmTab KaKk OTHOIICHHE BEJINYHH,
HaxoAHUTb MaclITal IuIaHa, KapThl U BBIYHUCIISITh PACCTO-
SIHMSI, UCITOJIB3YsI MacITao.

OGBACHATD, YTO TAKOE MPOIEHT, YIOTPEOIISITH 000POTHI
peYu CO CIOBOM «IIPOLIEHT». BBIpakaThb NHpPOIEHTHI B
Ipo0siX U IpOoOH B NMPOIEHTAX, OTHOIICHHE IBYX BEJIWYUH
B NIPOIEHTAX.

BBIYMCIATD NPOIEHT OT YHCJIa M YHCJIO 110 €ro MPOISHTY.
OKpyraaTh IpoOH M NPOLEHTHI, HAXOAUTH MPHOIHIKE-
HUS YHCEJI.

PemaTh 3asa4M Ha 4acTH, NPOLEHTHI, IPOIOPIMH, HA
HaXOXKJeHHe ApoOu (MPOILEHTa) OT BEJIWYUHBI U BEJIHYH -
HBI 110 €€ ApoOu (TpoIeHTy), Apodu (ImpoIeHTa), KOTO-
pBIl cocTaBisieT OAHA BeJIW4YWHA OT Apyroil. [IpuBoaUTSH,
pa36upaThb, OLLeHUBATb Pa3INYHbIC PCIICHUS, 3alUCH
peUIeHU TEeKCTOBBIX 3a1a4.

HN3BiekaTb HHPOPMALUIO U3 TAOIWIl U JUArpamMM, WH-
TepHpEeTHPOBaTh TaOJIWYHBIC NaHHbBIC, ONPEACISATh HaM-
Oonbplllee U HAUMEHBIIIEE U3 NpeaACTaBJICHHBIX AaHHBIX
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Harnagnas
reoMeTpus.
CumMmeTpuAa
(6 4)

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

CUMMCTPHUYHBIX

CI/IMMeTpI/IH B IIPOCTPAHCTBE

Pacno3HaBaTh Ha YepTekax U U300pakKeHUsIX, U306pa-
»KaTh OT PyKH, CTPOMTB C IIOMOIIBIO HHCTPYMEHTOB (H-
rypy (OTpe3oK, JIOMaHyIO, TPEYTOJIbHHUK, IPSIMOYTrOJb-
HUK, OKPY>XHOCTB), CHMMETPHYHYIO JAaHHOW OTHOCH-
TEJIBHO IPSIMOM, TOUYKH.

HaxoauTh NpUMepbl CHMMETPHUH B OKPYKAIOIIEM MHUpE.
MoaenupoBaTh u3 Oymaru aABe (UTYpbl, CHAMMETPHUYHBIC
OTHOCHUTEJIIBHO IIPsAMOIl; KOHCTPYHPOBATh I'c€OMETpUYE-
CKHe KOH(UTypaluH, UCIIOJIb3ysl CBOWCTBO CHUMMETPHH,
B TOM YHCJI€ C IOMOULIBIO HH(PPOBBIX PECYPCOB.
HccnepoBaTh cBOiiCTBAa U3yYECHHBIX (PHUTYD, CBSI3aHHBIC
C CHMMeETpHel, UCTHOIb3ysl SKCIIEPHMEHT, HaOJoJeHNE,
MOJETUPOBAHUE.

OGOCHOBBIBATh, ONIPOBEPraTh C TOMOIIBIO KOHTPIIPUME-
POB YTBEPXKACHUS O CUMMETPHUH (GUTYP

BeIpaxxeHus
¢ GyKBamMHU
(6 4)

IIpnmenenne OyKB IJIsT 3allUCU
MaTeMaTUYECKHUX BBIPAXKEHUHN U
NpEeAJIOKEHUN. ByKBEHHbIE BbI-
paXeHusi U YHCIOBBIE MOJICTa-
HOBKH.

bykBenHble paBeHCTBa, HaXO0X-
J€HHE HEU3BECTHOIO KOMITIOHEHTA.
Ddopmyibt

Hcnosb30BaTh GYKBbI 1JIsi OOO3HAUCHHSI YHCEN, NPH
3allMCl MaTeMaTHYeCKUX YTBEPI)KICHHUH, COCTaBIISITH
OyKBEHHBIE BBIPAKCHHSI IO YCJIOBHIO 3a/Ia9H.
HccneaoBaTh HECIIOXKHEBIE YUCIIOBBIE 3aKOHOMEPHOCTH,
HCIIOJI30BaTh OYKBBI [T UX 3aITHCH.

BbI4HC/IATE YHUCI0BOE 3HAaUEHUE OYKBEHHOI'O BBIpa)Ke-
HUS MPHU 3aIaHHBIX 3HAYCHUAX 6yKB.

3anuceiBaTh GOPMyJIBI: IIepUMETpa U IUIOMAAN TIPSIMO-
YrOJIbHHKA, KBaJpaTa; [UIMHBI OKPY>XHOCTH, IUIOIIanA
Kpyra; BbINOJHATH BBIYMCJIEHUSA 10 3TUM (popMysiaM.
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CocTaB/ATh (POPMYJIbl, BBIPAKAIOIUINE 3aBUCHUMOCTH
MEX/y BEJIWYHHAMHU: CKOPOCTh, BPEMsl, PACCTOSIHUE; Iie-
Ha, KOJWYECTBO, CTOUMOCTbh; MPOU3BOAUTEILHOCTD, Bpe-
Msi, 00BEM pabOTHI; BBIMOIHATH BBIYHUCIICHHUS I10 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 yrios. Bupasl Tpe-
YTOJIbHUKOB.

ITeppumerp  MHOrOyroJbHHKA.
ITnomane ¢urypsr. DopmyIisl
nepuMeTpa U IIJIOMAAH IIPSIMO-
yrosipHUKa. [Tpuommkénnoe n3-
MEpeHHUe mromaiu Guryp.

IlpaxTtuaeckass pabora «llmo-
iaap Kpyra»

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

HccinemaoBaThb, NConb3ys SKCIEPUMEHT, HAOIIOICHUE,
MOJeNUpOBaHNe, CBOMCTBA MPSIMOYTOJIbHHAKA, KBAaaApaTa,
pa3zouBaThk Ha TpeyroiasHHKH. O60CHOBBIBATH, ONIPOBEP-
raTh C IIOMONIBI0O KOHTPIPUMEPOB YTBEPKIEHUS O Mpsi-
MOYTOJILHUKE, KBaJipaTe, paclio3HaBaTh BEpPHbIE U He-
BEpHBIE yTBEP KICHHUSI.

H3MepsATh ¥ CTPOUTD C ITIOMOIIBIO TPAHCIIOPTHPA YTIIHI, B
TOM dYHCIIE B MHOTOYTOJIEHUKE, CPABHMBATh YyTIbI; pac-
NO3HABATh OCTpPHIC, NMPSIMBIE, TYIbIE, PAa3BEPHYTHIC YTIIEL.
Pacno3HaBaTh, M306pakaTh OCTPOYTOJbHBIH, MPSIMO-
YrOJBbHBIM, TYNOYTOJIbHBIH, pPaBHOOEAPEHHBbIH, pPaBHO-
CTOPOHHUI TPEYTOIbHUKH.

BBIYMCIATE NEepUMETpP MHOTOYTOJbHHUKA, IUIOLIAJb MHO-
royrojbHUKa pa3OMEeHUEeM Ha MPsIMOYTOJILHUKH, Ha paB-
HBIE QUTYPBI, UCTIOIB30BAaTh METPUUYSCKUE €TUHUIIBI U3-
MEpEeHUs! JJIUHBI U TUIOMIAIH.
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Kypca (4ucj0 4yacoB)

OcHOBHOE coaepixKaHnue

OcHOBHBIE BHUAbI AeATC/IBHOCTH Oﬁy‘lalOlI.II/IXCH

Hcnonp30BaTh NPUG/IMKEHHOE U3MepPeHHe UTHH H IUIO0-
maneid Ha KieTdyaTod Oymare, mpUOIMKEHHOE H3MEpe-
HHUE JUIMHBI OKPY>KHOCTH, IUIOIIAAU Kpyra

Mos10KUTEIbHbIE
U OTpHUIaTe/bHbIE
Yucaa

(40 4)

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

ITomo>xuTenpHBIE U OTPHULIATEIb-
Hble yucna. CpaBHEHHE MOJIOXKHU-
TEJIbHBIX U OTPUIIATEJIbHBIX YH-
cen. ApudMeTHyecKue JIeHCTBUS
C TIOJIOKWUTEIBHBIMUA U OTpHUIIA-
TEJIbHBIMU YHCJIIaMH.

Pemenne TekCTOBBIX 3a/1a9

[IpuBOAMTE IPpUMEPHI UCIIOJIb30BaHUS B pealbHOM >KU3-
HHU TOJIOXKUTEIBHBIX U OTPUIATEIBHBIX UHCEII.
HN306parkaTh 1eiple Yncia, MOJ0KHUTEIIbHBIC U OTpHUIia-
TeJIbHBIC YMCJIa TOUKaMH Ha YHUCJIOBOU IIPsIMO, MCIIOJIb-
30BaTh YHUCIIOBYIO IIPAMYIO JJISI CPAaBHEHUS YUCEI.
IIpyMeHATH NpaBUJIa CPAaBHECHUS, yHIOPALOYHMBATD Iie-
JIbIe YKclla; HAaX0AUTh MOYJb YHCIIA.

PopMy/IMpOBaTh NPAaBUJIA BBIYUCICHUS C MOJI0XKUTEIIb-
HBIMHU U OTPULIATEJILHBIMHU YHUCJIaMH, HAXOAUTh 3HaA4Ye-
HUSA 4YHCIOBBIX BBIPAKEHUM, coOJepKallux JIeHCcTBUS
C TIOJIOKUTENBHBIMHA W OTPHUIATEIBHBIMU YHCIaMH.
IIpyMeHATh CBOMCTBA CIIOXKEHUS M YMHOXCHHS IS
MpeoOpa3oBaHusl CyMM U NPOU3BEICHUI

IlpeacraBieHue
JAAHHBIX
(6 1)

ITpsimoyroneHasi cucrema Koop-
AUHAT Ha TockocTu. Koopauna-
ThI TOYKH HA IIJIOCKOCTH, aOCIIHC-
ca W OpauHAaTa.

CronbyaTble W KpYroBble gua-
rpamMMBbl.

[IpakTudeckas pabora «IlocTpo-
SHHE auarpaMm».

OOGBACHATh M WJIIOCTPUPOBATh NMOHATHE TIPSMOYTOJIb-
HOM CcHCTEMBI KOOpJMHAT Ha MJIOCKOCTH, HCIIOJIB30BaTh
TEPMUHOJIOTHIO; CTPOUTh Ha KOOPAWHATHOMN INIOCKOCTH
TOYKH M GUTYPBI 110 3aJaHHBIM KOOpJAWHATaM, HAXOAUTh
KOOPJIMHATHI TOYEK.

YuraTh  cTosIOuUaThIe u KpPYTOBbIE  JMarpaMmbl;
MHTEepNnpeTUPOBATH JaHHbIS; CTPOUTD CTOJIOUAThIE Ira-
TpaMMBI.




19338H 6—G "VHULYWILYW

3%

Pemenue TekCTOBBIX 3aja4, CO-
AepsKallux JTaHHBIC, MPEICTaB-
JICHHBbIC B TalOJiMllax U Ha JaUa-
rpaMmax

Hcnosb3oBaTh MHPOPMAIUIO, NPEICTABICHHYIO B Ta-
Oymnax, Ha AuarpamMmax JUIsl pelIeHUs] TEKCTOBBIX 3al1ad
M 3a7a4 U3 pealibHOM JKU3HU

Harnsgnas
reoMeTpusl.
durypsni

B IPOCTPAHCTBE
(9 4)

IIpsiMmoyrosabHBIN Napanjienenu-
nen, KyO, mpusMma, IHUpaMuia,
KOHYC, NUJIMHIP, Hiap u chepa.
HN306paxkeHre IIPOCTPAHCTBEH-
HEIX ¢(uryp. Ilpumepsr pa3sép-
TOK MHOTOTPAHHWKOB, ITMJIMH-
Jpa U KOHyca.

IIpakTnueckass padora «Co3zna-
HUE MOJeJeld MNpOCTPaHCTBEH-
HBIX QUTYP».

IMTonsitne oO6BEMA; SAUHHUIIBI HU3-
MepeHust 00béma. OO0BEM MpsiMO-
YTOJIBHOIO IapajulesIeIuIie/a,
KyOa, ¢popmMybl 00bEMa

PacnosHaBaTh Ha YepTekax, PUCyHKaX, ONMCbIBATH ITH-
pamuny, nIpusMy, IUIHHADP, KOHYC, 11ap, U306pa)KkaTh
HX OT PyKH, MOJEJHUPOBATh N3 OyMaru, IIacTHIIMHA,
MpoBOJIOKU U 11p. [IpuBOAUTHE NPpUMePbI 00BEKTOB OKPY-
JKaIoIIero MUpa, UMEIIKX (GOpMBI Ha3BaHHBIX TeJl.
Hcnonb30BaTh TEPMHHOJIOTHIO: BepUInHA, pedpo, rpaHsb,
OCHOBaHHE, BBICOTA, PadUyC M AMAMETp, pa3BEPTKa.
H3y4aThb, UCHONB3ysI SKCIEPUMEHT, HAOIIOACHUE, H3Me-
peHHe, MOJIEIIMPOBAaHHE, B TOM YHCJIE KOMIIBIOTEpHOE, U
ONHMCbIBAaTh CBOMCTBA Ha3BaHHEIX Tell, BBISIBJASTDH CXO/-
CTBa U pas3/IM4YMs: MEX1y NMUPAMHUJION U PU3MON; MEX-
Iy TWIWHIPOM, KOHYCOM M IIapOM.

Pacno3HaBaTh pa3BEPTKH Iapajulesienunena, Kyoa,
MPU3MBI, TUPaMHIbI, KOHyCa, HHJINHApPAa; KOHCTPYUPO-
BaTh JJaHHbBIC Teja U3 Pa3BEPTOK, CO3/1aBaTh UX MOJICIIH.
Co3aaBaTh MO/J,eJIM IPOCTPAHCTBEHHBIX GUTyp (13 Oyma-
TH, TPOBOJIOKH, TUTACTHJIMHA U JIP.)

HN3MepAaTh HA MOJeJIAX: [UINHBI pEOEp MHOTOTPaHHUKOB,
IUaMeTp mapa.

BeiBOAUTH POpMYyJ1y 00bEMaA MPSIMOYTOJIBHOTO Hapasuie-
Jerumnenaa.

Boryucaars no ¢gopmysiaMm: 006EM MPSIMOYTOJIFHOTO T1a-
pautenenumnena, Kyoa; MCIOJIb30BaTh SIMHHUIBI U3Mepe-
HUs 00BbEMA; BBIYMCIATD 00LEMBI TEJI, COCTABJIIEHHBIX W3
KyOOB, mapauiesieune0B; peliaTh 3a4a4YU C peajbHbI-
MU JTaHHBIMHA




w

ewwedlodu sehoged

IIpodosicerue
HasBaHue
pa3gesia (TeMbl) OCHOBHOe cojep KaHHe OcHOBHbIE BU/JbI JeATEJBHOCTH 06Y4YaloLIUXCs
Kypca (4ucj0 4yacoB)
IloBTOpPEHME, IToBTOpEeHNE OCHOBHBIX HOHSATUMN BBIYMCIATE 3HaYE€HUS BBIPAKEHUH, COAEP)KALIUX HATY-
06o61eHue, 1 METOJ0B KypcoB 5 u 6 kjtaccos, paJIbHBIC, IIeNbIe, ITOJOKUTEIbHBIE U OTPHUIIATEIbHBIC
cUucTeMaTHu3alus 0000I11IeHrNEe U CUCTEeMAaTH3aLUs qucia, OOBIKHOBEHHBIC U NECSITUYHBIC ApPOOU, BBITIOI-
(20 4) 3HAHUI HSTHh IPEe0Opa30BaHUs YHCEI U BBIPAXKCHHUH.

BeIGHpaTh CHOCOG CpaBHEHHs YHCEN, BBIYHCICHUH,
NPUMEHATh CBOMCTBA apu(pMeTHYeCKUX NeHCTBUN ISt
panMoHAIN3alUN BEIYUCICHUHN.

PemaTh 3aja4u u3 peajibHOU )XU3HU, IPUMEHATh MaTe-
MaTH4YecKHue 3HAHMUA U1 pelleHus 3ajad Hu3 APYrux
MpPEeIMETOB.

PemaTe 3aa4¥ pa3sHbIMH CIOCO6GaMH, CpaBHUBATh, BhI-
6upaTh CIOCOGHI pelICHUs 3aJIauu.

Ocy1eCcTBJAATh CAMOKOHTPOJIb BBITIOJHIEMBIX JIEHCTBUI
¥ CaMOIIPOBEPKY Pe3yJIbTaTa BEIIMCICHUH

IIpu paszpaboTke padoueil nmporpaMMbl B TEMAaTHYECKOM IIJIAHUPOBAHHUHU JIOJKHBI OBITh YUYTEHBI BO3MOXK-
HOCTH HMCIHOJIb30BaHMS 3JEKTPOHHBIX (IM(POBBIX) 0Opa30oBaTEIbHBIX PECYPCOB, SIBISIONINXCS YI€OHO-METO-
IUYECKUMH MaTepuanamMu (MyJIbTHMEIUIHBIE IIPOTPaAMMBI, SJIEKTPOHHBIE YYEOHHKHM W 3aJa9HUKH, DJICK-
TPOHHBIE OMOJINOTEKH, BUPTyAIbHBIE J1aO0OpaTOPUH, UTPOBBIE MPOrpaMMBbl, KOJUIEKIIMU LHU(POBBIX 00pa3zo-
BaTEJIBHBIX PECYPCOB), MCHOJIB3YEMBIMHU JUJIsI OOy4YE€HHS] U BOCHHUTAHUS Pa3jIWYHBIX T'PYNII MOJIb30BaTeleH,
MIPEACTABICHHBIMHU B BJIEKTPOHHOM (LIM(GPOBOM) BHAE U peaU3yIOMINMHU AuAakTHudeckne Bo3moxxHoctn KT,
coaeprKaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 0Opa3oBaHUH.



PABOYAA NMPOMPAMMA YYEBHOIO KYPCA
"ANrEBPA". 7-9 KITACCbI

LE/IN U3YHEHUA YHEBHOIO KYPCA

Anrebpa sIBIISISTCS OJTHUM W3 ONIOPHBIX KYPCOB OCHOBHOM IIKOJIBI:
oHa obOecrieynBaeT U3yUCeHUE NPYTUX TUCIHUILINH, KaK €CTECTBEHHO -
HAay9YHOTO, TaK ¥ TYMaHHUTApHOTO IIHKJIOB, €€ OCBOCHHE HEOOXOIMMO
JUISL TIPOJIOJKEHUST 00pa30BaHMsI U B IMOBCEIHEBHOW JKM3HH. Pa3Bu-
THEe y O00ydYarommXcs HAayYHBIX IIPEJICTAaBICHUU O IMPOUCXOXKICHUHU
U CyIIHOCTH anrebpamdeckux aOCTpakiuii, crocod0e OTpakKeHHUS
MaTeMaTHYCCKOW HAYKOU SIBICHUN M MPOIECCOB B MPHUPOJIC U 0OIIIe-
CTBE, POJIM MAaTEMaTHYECKOrO MOJICJIMPOBAaHUSI B HAyYHOM II03HA-
HUHM U B NPaKTHKE CIIOCOOCTByeT (OPMHUPOBAHUIO HAYIHOTO MHUPO-
BO33pCHHA N Ka4YCCTB MBbIIIJICHUS, HCO6XOI[I/IMI)IX JJIs1 aganTaluu B
COBpPEMEHHOM LU(ppoBOM obI1IecTBe. M3ydeHne anreOpbl eCTECTBCH -
HBIM 00pa30M O00ecCIeuYnBacT pa3BUTHE YMEHUS HAOIIOIaTh, CPAaBHHU-
BaTb, HAXOJAWUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHIHOCTH MBIIIJIE-
HUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAThH CBOM JIeH-
CTBUSI W BBIBOIBI, (pOpMyIHpoOBaTh yTBepkacHUs. OCBOCHHE Kypca
anreOpbl o0ecneyrnBaeT pa3BUTHE JOTHYECKOTO MBIIUJICHUsS oOyda-
OOIUXCSA: OHHU HCHOJB3YIOT IACAYKTUBHBIC W HWHAYKTHUBHBIC pac-
CYXJIeHUs, 0000meHNe U KOHKPETH3aIuio, abcTparupoBaHre U aHa-
moruto. OOydeHUe anreOpe IpeamojiaracT 3HAYUTEIFHBIA O00BEM
CaMOCTOSITEIbHON JESITeIIbHOCTH O0yUYarolUXCsl, [I03TOMY CaMOCTO-
SITEJIbHOE PEIIeHUE 3aJ1a4 €CTECTBEHHBIM 00pa3oM SIBJISIETCSI pealiu -
3a1ueil NesITeIbHOCTHOTO MPHUHITAIIA OOYyYCHUS.

B cTpykType mporpamMmmbel yaeOHOTO Kypca «Anredpa» OCHOBHOM
ITKOJIBI OCHOBHOE MECTO 3aHUMAIOT COJICP)KAaTEIIbHO-METOINICCKIE
JTUHUHN: «Yucaa U BBIYUCICHHUSY»; «ANTeOpandecKue BBIPAXKCHUS»;
«YpaBHEeHHUs W HepaBeHCTBa»;, «DyHkmum». Kaxkpas w3 3THX co-
ACPKATCIIbHO-METOANUYECCKUX JTUHUN pa3sBuUBACTCA Ha IPOTIAKCHUHN
TpEX JIET U3yYEHUs Kypca, eCTECTBEHHBIM 00pa3oM IeperuieTasch u
B3aMMOJICUCTBYSI C IPYTUMU €T0 JUHUSIMU. B Xone u3ydeHus Kypca
O6yan-OH_U/IMCH OPpUXOAUTCA JJOTHYCCKH pPaACCyXIaTh, UCITOJIB30BaTh
TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBSI3U C 3TUM 11e1€c000pa3HOo
BKJIIOYHUTH B IPOTPaMMy HEKOTOpPBIE OCHOBBI JIOTMKH, NMPOHU3bIBA-
JOIIME€ BCE OCHOBHBIC pa3jeiibl MAaTEeMaTHYECKOro OOpa3oBaHUS W
CIIOCOOCTBYIOIIIME OBJIAJCHUIO OOYYarOIIMMHCS OCHOB yHUBEpPCAJb-
HOT'O MaTeMaTHYeCKOr'o si3blka. TakuM 0O0pa3oM, MOXKHO YTBEpXK-
J1aTh, YTO COJIEPKATEIIbHONH U CTPYKTYPHOW OCOOEHHOCTBIO Kypca
«Anredpay» SIBISIETCSI €0 MHTETPUPOBAHHBIN XapakTep.
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CopeprkaHue TUHUMN «Hucla U BBIYHUCIEHUS» CIIy>KUT OCHOBOM
JUIsl TajdbHEHIIEeT0 M3y4YeHUs] MaTEMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO
y 0oOydYaromuxcs JIOTHYECKOT0 MBIINIICHUS, (POPMHUPOBAHUIO YMEHHUS
MOJI30BATHCSI AJITOPUTMAaMHU, a TaK)Ke IMPUOOPETEHUIO NpaKTHYe-
CKHMX HaBBIKOB, HEOOXOANMBIX ISl IOBCETHEBHOMN XU3HU. Pa3zBurne
MOHSITHUS O YACIE B OCHOBHOM IIIKOJIE€ CBSI3aHO C PallMOHAIBHBIMY U
UPPpAMOHAIBHBIMY YHCJIaMH, (POPMUPOBAHUEM NPEJICTABICHUN O
JeHCTBUTEIBHOM 4YHciie. 3aBEepIIEHUE OCBOCHUS YUCIOBOH JIMHUU
OTHECECHO K CTapIieMy 3BEeHYy OOIIero oOpa3oBaHHS.

ConeprkaHue NByX alilreOpanyecKuX JUHUN — «AnreOpandeckue
BBIPKCHUS» U «YpaBHEHHSI U HEPABEHCTBa» CIOcOOCTBYET (OpMHU-
poBaHUIO y 0OyUJarOMINXCsI MAaTEMaTHYECKOTO armapara, HeoOXOo I
MOTO JUIsSl pEIICHUs 3aJad MaTeMaTHKH, CMEXHBIX IIPEJIMETOB M
NPaKTUKO-OPUCHTUPOBAHHBIX 3a7ad. B OCHOBHOW IIKOJIC y4COHBIN
MaTepHas rpyHnIupyeTcs BOKPYT pallMOHAIbHBIX BBIPAXKEHUI. AJl-
reOpa AEMOHCTPHUPYET 3HAUCHNE MAaTEMaTHKH KakK SI3bIKa JUIS I10-
CTPOCHHSI MaTeMaTHYECKUX MOJEJIeH, OMUCaHUs MPOILIECCOB U sIBJIE-
HUH peanbHOTro Mupa. B 3amaum oOydeHUsT anredpe BXOOAAT TaKXKe
JlajbHENIIee pa3BUTHE aJTOPUTMHUYECKOrO MBINUICHUS, HEOOXOIH -
MOTO, B YaCTHOCTH, JJIs OCBOEHUSI Kypca HHPOPMAaTHUKH, U OBJIaJie-
HUE HaBBIKAMH JIeAyKTHUBHBIX paccyxjaeHuil. [IpeobpazoBanue cum-
BOJIBHBIX (pOPM BHOCHT CBOM crneumM(pUUYECKHN BKJIAJ B pa3BUTHE
BOOOpaXKEeHMsI, CIIOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPYECTBY.

Conepxkanne (yHKIMOHAJIBHO-TpadUIECKON JIMHUHM HAlleJIeHO Ha
MOJIy4YeHHUEe IIKOJbHUKAMH 3HAaHUM O (QYHKIUIX Kak BaKHeHIIen
MaTeMaTHYEeCKOM MOJENH Ais ONMCAHUsS U HCCIENOBaHUS Pa3HO-
00pa3HBIX MPOIECCOB U SABJICHUN B pupojae U oduiectse. M3yuenne
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-
BUTHUH LUBWIN3ALUA U KYJBTYPBHI.

MECTO YYEBHOIO KYPCA B YYEBHOM [1/IAHE

CoriracHo yueOHOMY Iu1aHy B 7/—9 Kj1accax u3ydaercs y4eOHbIH
Kypc «AireOpay», KOTOPBII BKIIOYAET CJIEeAYIOININe OCHOBHBIE pa3-
JieNibl cojsiepkanusi: «Huciia U BBIYHCICHUS, «AnreOpandeckue
BBIPKCHUSD», « YpPAaBHEHUSI U HEPABCHCTBa», « DYyHKIIHMI».

Y4eOHbIM IuaH Ha uU3ydeHHe anreOpwsl B 7—9 Kilaccax OTBOJUT
He MeHee 3 y4eOHBIX J4acOoB B HENENIO B TEYSCHHE KaXK/I0T0 roja oo-
yUYeHUs, BCETO 3a TpU rojga odOydeHuss — 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, yIMOPSTOYMBAHNE PAIlMOHAJIBHBIX duceld. Apudmernde-
CKHe JeHCTBUSA C palMOHAIbHBIMHM 4uciaamMu. Pemrenue 3amau u3
peanbHOM MPaKTUKW HA 9acTH, Ha IPOOH.

CrerneHb ¢ HaTypaldbHBIM ITOKa3aTeJIeM: ONpeIeJIeHNue, Ipeoodpaso-
BaHUE BBIPQKECHUH HA OCHOBE OIPEJCJICHUSI, 3aITUCh OOIBIITNX YHCE.

ITpoueHTHI, 3aUCh TPOLIEHTOB B BUE APOOHU U IpoOU B BHUIE MTPO-
HeHTOB. TpH OCHOBHBIE 3aJadyu HAa NPOLEHTHI, 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/IMI)Ie 3HAUYCHUA nepeMeHme. HpeﬂCTaBﬂeHI/Ie 3aBUCUMOCTHU
MEXJy BeJIWYMHaMu B BUAe (Gpopmyibl. Beraucienus no popmynam.

ITpeoOpa3oBaHue OYKBEHHBIX BEIPAKCHUM, TOKIECTBEHHO PaBHBIC
BBIpaKEHUS, TIpaBUiIa MPEoOpPa30BaHUS CyMM U IIPOU3BEICHUN, Mpa-
BHUJIA PACKPBITHUS CKOOOK U MPUBCACHUS MOJOOHBIX ClIaracMbIX.

CBolicTBa CTEIIEHU C HATypaJbHBIM IOKa3aTelIeM.

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

Ypasnenusa

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

JIuneliHoe ypaBHEHHE C OJHON NMEPEMEHHOMN, YMCIIO KOpHEH Ju-
HEHWHOTro ypaBHEHUs, pelleHue JUHEHHBbIX ypaBHeHuil. CocraBlie-
HUE ypaBHEHHUI IO YCJIOBUIO 3alauu. PenieHne TEKCTOBBIX 3alay C
NOMOIIbIO YPaBHEHUH.

JluneliHOEe ypaBHEHHE C ABYMs IIEPEeMEHHBIMHU U ero rpadguk. Cu-
cTeMa JABYX JIMHEHWHBIX YpaBHEHUH C ABYMsl NepeMeHHbIMHU. Pere-
HUE CHCTEM YpPaBHEHHU CITOCOOOM MOJACTaHOBKH. IIpuMepsl perie-
HHUSI TEKCTOBBIX 3a7a4 C ITOMOIIBIO CHCTEM ypaBHECHHH.
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Koopodunamut u 2paguxu. dynxyuu
Koopannara Touku Ha npsMoii. YucmnoBsle npomexxyTku. Paccro-
SITHUE MEXKY ABYMsI TOUKaMH KOOPJIWHATHOW NpPsIMOU.
IMpsimoyrosapHas cucrema koopauHar, ocu Ox u Oy. Abcuucca u
OopIMHaTa TOYKW Ha KOOPJMHATHOM IutockocTu. IIpumepsl rpadukos,
3a7aHHBIX (hopMystaMu. UTeHne rpa)uKOB peaIbHBIX 3aBHCHUMOCTE.
IMonasarue pyskumu. I'paduk pyukmuu. CBoiicTBa GyHKIIH. JInHei-
Has pyHKIMs, e€ rpaduk. ['paduk pyukunn y = [x]. 'padpuueckoe
peliecHUEe JHMHEHHBIX YPAaBHCHUW M CHUCTEM JIMHEUHBIX YPaBHEHUM.

8 Kknacc

Yucaa u gbruucaeHusn

KBanparabiii kopeHb u3 yucia. [loHsTHe 00 uppalmoHaIbHOM
yucie. [lecsaTuunble npuONMIKEHUs UppalMoHaIbHBIX yncel. CBoii-
cTBa apU(PMETHUESCKUX KBAJAPATHBIX KOPHEH U UX MPUMEHEHHUE K
npeoOpPa30BAHUIO YHCIIOBBIX BBIPAXKEHUN W BbIYHCICHUsIM. Jleii-
CTBUTCJIBHBIC HHCJIA.

CreneHb C MedbIM MMOKazaTesaeM u e€ cBoiicTtBa. CTaHaapTHas 3a-
MUCH YHCIIA.

AnzeOpauueckue 8ulpadiceHusn

KBanpaTHblii TpEXUJICH; Pa3JIOKEHHUE KBaJAPATHOrO TPEXUIeHa Ha
MHOHTEIIH.

Anreopanyeckasi ApoOb. OCHOBHOE CBOWCTBO aJireOpanydecKoiu
npobu. CrokeHue, BEIYUTAHHE, YMHOXXEHHE, JeJICHUE alreopande-
CKUX npoOeil. PanmoHanbHbIE BBIPAKCHUSI U UX IpeoOpazoBaHUE.

Ypasnenua u nepasencmsea

KBanpartHoe ypaBHeHHE, pOpMyiia KOPHEH KBAIPaTHOTO yPABHEHHSI.
Teopema Buera. Pemienue ypaBHeHUH, CBOJSAIIMUXCS K JUHEHHBIM U
kBajsipaTHbIM. [IpocTeiinine npoGHO-paMoOHaAIbHBIE YPABHEHHUSI.

I'paduueckast uHTEpHIpEeTalUsl YpaBHEHUI C ABYMsI IEpEMEHHBIMU
U CUCTEM JIMHEHHBIX YpaBHEHUI C AByMs nepeMeHHbIMU. [Ipumepnl
pElLIEHUsI CUCTEM HEJIWHENWHBIX YPaBHEHUU C ABYMsI HEPEMEHHBIMU.

Pemenne TekcTOBBIX 3al1ay anreOpanvyecKuM CIIOCOOOM.

YuciioBble HEpaBeHCTBA U UX cBoMcTBa. HepaBeHCTBO ¢ OIHOU
nepeMeHHOU. PaBHOCHUIBHOCTL HepaBeHCTB. JIuHeliHble HEpaBEH-
cTBa ¢ OAHOM mepemMeHHO. CUCTEMBI JUHEWUHBIX HEPABEHCTB C OJI-
HOW NepeMEeHHOM.

DyHryuUU

IMousitne pynknuu. O6nacTe onpeneseHrus: ¥ MHOXKECTBO 3Have-
Huit pyHKnu. CrnocoOs! 3a1aHus QyHKITHH.

I'paduk dpynknuu. Urenue cBoiicTB ¢pyHKIUHU 1o e€ rpaduky.
ITpumeps! rpadukoB GYHKIIHUH, OTPA’KAIOIINX pEaTbHBIC MPOIIECCHI.
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@DYHKIUM, ONMCHLIBAIOLUIME MPAMYI0O U OOPATHYIO HPOMOPIHOHAIL-
Hble 3aBUCUMOCTH, uX rpaduku. DyHkuuu Yy = X%, Yy = x5,

Y = +x, y = |x]|. I'paduueckoe pemeHne ypaBHCHHU H CHCTEM
YpaBHEHUH.
9 knacc

YJucaa u sbriuucaeHus
JencTBuTEeNbHbIE YMCNa

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

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

PaSMCpBI 00BEKTOB OKpYy’XKarumero mMmupa, JJINTSJIbHOCTE ITPOLEC-
COB B OKPY’>KarolleM MHpE.

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

Ypaenenua u nepasencmsea
YpaBHEHMA C O/JHOM NEePEMEHHOM

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

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

Pemenue JApOOHO-panMoOHaIbHBIX yYpaBHEHHUM.

Pemenne TeKCTOBBIX 3a/1a4 aJIreOpanvecKuM METO0M.

CUCTEMbI YpaBHEHMM

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 —
BTOpO#1 creneHu. ['paduueckass mHTEpIpeTanuss CUCTEMBl ypaBHE-
HUHN C AByMS II€PEMEHHBIMH.

Pemenne TEKCTOBBIX 3aja4 ajlreOpamdecKuM CIIOCOOOM.

HepaBeHcTBa

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

DyHryuu
Ksanparuanas pyskums, e€ rpadpuk u croiictra. [Tlapabona, Ko-
OpAWHATHI BEpUIHNHBI Napaboibl, OCb CAMMETPHUH ITapaOOoJIbL.
k
I'papukn oyskmmii: y = kx, y =kx+ b, y= - Y= X,
X
Y = /X, y = [X] ¥ ux cBoiicTsa.

YJucaoeble nocaedosamensbHocmu
OnpegeneHre 1 Crocobbl 3a4aHua YUCIOBbLIX NOC/EA0BATEIbHOCTEN

ITonAaTHe 4YHCIOBONW MHOCHENOBATEIIBHOCTH. 3aJaHHUE MOCIJIeI0Ba-
TEJIBHOCTH PEKYPPEHTHOH (GopmyJsioil U Gpopmysioi n-ro 4ieHa.
ApMd)MeTMLIeCKaﬂ N reomMeTpmnvecKkaa nporpeccumu

Apudpmernueckas U reoMeTpudeckas nporpeccuu. Popmyisl n-
ro ujeHa apudMeTHUYECKON M IeOMETPHYECKOH NpOorpeccHuil, cym-
MBI IIEPBBIX Tl YJICHOB.

H3o6parkeHre 4JICeHOB apu(PpMETHUECKOW U I€eOMETPUUECKOH Ipo-
rpeccuii ToukaMu Ha KOOPJWHATHOW MJIOCKOCTH. JIMHEelWHbIil u sKcC-
NOHEHUUANbHBIA pocT. CI0KHBIE TPOLEHTHI.

MJIAHUPYEMbIE NPEAMETHbIE PE3Y/IbTATbI OCBOEHMA PABOYEM
NMPOIrPAMMbI KYPCA (MO rOZAM OBYYEHKA)

OcBoeHHE yU4eOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO 00-
1ero o0pazoBaHMs JOJKHO 00eCeunBaTh JIOCTHIKEHHUE CIIETYOIIHNX
MPEeIMETHBIX 00PAa30BaTEIILHBIX PE3YJIbTATOB:

7 Knacc

Jucaa u svvucaeHus

6 BBIOTHSTH, codyeTast yCTHBIC U ITMCbMEHHBIC TPUEMBI, apudme-
THYECKHUE JICHCTBUS C PAallMOHAILHBIMH YHUCIaMH.

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

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

6 CpaBHUBaATh U YHOPSJAOYUBATH pallMOHAJIbHBIE 4YHUCIIA.

6 OKpyrJIsiTh yMUCHA.

6 BBINTOHATH NPUKUAKY U OLIEHKY pe3yJibTaTa BbIYUCICHUU, OLIEH-
Ky 3Ha4Y€HUU YUCIJIOBBIX BBIPAKEHUH.
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6 BbINOJIHATH NEWCTBUS CO CTEICHSIMHU C HaTypajlbHBIMHU I1OKa3aTe-
JISIMU.

6 IIpuMeHsTh NPU3HAKU JICITUMOCTH, PA3JI0OKEHNE Ha MHOXHUTEIIHN
HaTypaJIbHBIX YHCEI.

6 PemmraTh mMpakTUKO-OPHUEHTHPOBAHHBIC 3a/1a4H, CBSI3AHHBIEC 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 CHMBOJIHKY,
MIPUMEHSTH €€ B IPOIIECCE OCBOCHHS yueOHOro mMaTepuara.

6 HaxoauTp 3HaueHNs] OYKBEHHBIX BBIPAXKSCHUW NPH 3aJaHHBIX 3HA-
YCHUSAX NEePEMEHHBIX.

6 BBIMONMHATE IpeoOpa3oBaHMS LEIOr0 BBIPAKEHUS] B MHOTOWICH
MPUBEJICHUEM MOIOOHBIX ClIaraeMbIX, PACKPBITUEM CKOOOK.

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

6 OCyILIeCTBIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXUTEIH C IO-
MOIIBIO BEIHECEHHS 32 CKOOKH OOIIEro MHOXHTEIIS, TPYIIITUPOBKHA
cllaraeMbIX, MPUMEHEHUs] (OPMYJI COKPAIEHHOTO YMHOXKCHUSI.

6 IlpuMeHsTH TIpeoOpa3OBaHMsT MHOTOWICHOB JUIsl PELICHHS pas-
JIMYHBIX 3a7a9 U3 MAaTEMaTHUKH, CMEXHBIX IPEIMETOB, U3 peallb-
HOM OpPaKTHKH.

6 Mcniop30BaTh CBOMCTBA CTENEHEN C HAaTypaJlbHbIMU I1OKA3aTEsI-
MU JUIST TpeoOpa3oBaHUsT BHIPAXKESHUM.

Ypasnenua u nepasencmsea

6 Pemiaths JiMHEWHbIE ypaBHEHUSI C OJHOW NEPEMEHHOMN, NPUMEHSS
npaBuja ONepexona OT UCXOJHOTO YPaBHEHHS K PAaBHOCHUJIBHOMY
eMy. IIpoBepsTh, SABIISIETCS JIM YHUCJIO KOPHEM ypaBHEHUS.

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

6 ITogOupaTe mpuUMEpHl Map YHUCEN, SBISIONIUXCS PEIICHHUEM JIH-
HEWHOTO YpaBHEHHUS C ABYMS MEPEMEHHBIMH.

6 CTpouTh B KOOPJAMHATHOW IUIOCKOCTH TpadMK JIMHEWHOrO ypaB-
HEHHUs C JIByMs II€PEMEHHBIMH; IOJIb3YysICh IpauKkoM, HPHUBO-
JTUTH TIPUMEPHI pEIICHUST ypaBHCHHUA.

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

6 CocTaBIATh M pemaTh JUNHEHHOE ypaBHEHUE MIIM CHUCTEMY JHHEH -
HBIX YPaBHEHUH IO YCJIOBHUIO 3ajJlauM, UHTEPIPETUPOBATH B COOT-
BETCTBUM C KOHTEKCTOM 3aJa4Hd MOJIYyYEHHBINH pe3yJbTarT.
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Koopodunamut u 2paguxu. dynxyuu

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

6 OTMeuaTh B KOOPJMHATHOW IIJIOCKOCTHM TOYKH IO 3aJaHHBIM KO-
opaWHATaM; CTPOUTH TpaduKu JHHEHHBIX (yHKIHL. CTpOouTh
rpadux QyHKINH Y = |X].

6 OmHCHIBATH C MOMOIIBIO (DYHKIHH N3BECTHBIE 3aBUCUMOCTH MEXK-
Ny BEIUYHMHAMH: CKOPOCTh, BPEMsI, pPACCTOSIHHE; [IeHa, KOoJIn4de-
CTBO, CTOMMOCTB; MPOU3BOJAUTEILHOCTh, BpeMsl, 00bEM padOTHI.

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

6 [Tonumats rpaduyeckuii cnocod NMpeACTaBICHUS M aHalIW3a WH-
dbopmanmu; W3BJIEKaTh M HWHTEPIPETUPOBATH HHOOPMALHUIO U3
rpaduKoOB peajabHBIX MPOIECCOB U 3aBUCUMOCTEM.

8 knacc

YQucaa u ebruucaeHus

6 lcmonp3oBaTh HaYaldbHBIC IIPEICTABICHHUS O MHOXECTBE JIcH-
CTBUTCJIbHBIX YHCEJ IJIsI CPABHCHHWS, OKPYIJICHHUS M BBIUYHCIIC-
HUI; HU300pakaTh JICUCTBUTEIBHBIC YHCJIa TOYKAMHU Ha KOOPIH-
HaTHOMW OpsiMOMi.

6 IIpUMEHSATH TMOHITHE apUDMETUUCCKOrO KBAJIPAaTHOT'O KOPHS;, Ha-
XOAUTh KBaJPaTHBIC KOPHH, HWCHOJIB3Ysl IPU HEOOXOIUMOCTHU
KanbKyJISITOP; BBIIIOJHATE IpeoOpa3oBaHUs BBIPAXKCHHUU, cCoOAep-
JKaIUX KBaJpaTHbIC KOPHH, UCHOJIb3Yysl CBOMCTBAa KOPHECH.

6 Mcronp30BaTh 3alMCH OOJIBIINX M MajlbIX YHCEI C IIOMOIIBLIO 1€~
CSATUYHBIX NpoOel u crerieHel yncia 10.

AnzeOpauueckue eblpalxceHus

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

6 BPBIMOHATE TOXIECTBEHHBIC NPEOOpa3OBaHUs pPaUOHAIBHBIX
BBIp@XXEHUM Ha OCHOBE MpaBWJI JIEWCTBUM HajJ MHOIO4YJI€HAMU M
anre0pandecKkuMu IpoosiMu.

6 PackiiazipiBaTh KBQJIPpATHBIM TPEXUJIEH HA MHOXUTEJIIH.

6 IIpuMmeHsITh TIpeoOpa30BaHUST BBIPAXKCHUMN IS PEIICHUS Pa3iind-
HBIX 3ajJlad M3 MaTeMaTHuKW, CMEXHBIX MPEIMETOB, U3 peaibHOU
MPAKTUKH.

Ypaenenus u mepasencmea

6 Pemrars HHHCﬁHBIC, KBaJApaTHbIC YPaBHCHHUA U pallMOHAJIbHBIC
YPaBHCHUA, CBOAATIHUECA K HUM, CUCTEMBI IBYX ypaBHeHI/Iﬁ C ABY -
M IICPEMECHHBIMH.
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6 IlpoBoauThs mpocreiimmne ucciaeaoBaHusT ypPaBHEHUNW U CHCTEM
YpaBHEHUH, B TOM YHCJIE C IPUMEHEHHEM rpadUUeCKUX IIpen-
cTaBJieHNH (yCTaHaBJIWBATh, UMEET JIM yPAaBHEHHUE MIIM CHCTEMa
YpPaBHEHHUH pEUIeHUs, €CJIH UMEET, TO CKOJIBKO, U TIp.).

6 ITepexonuTs OT ciioBeCHOM (OPMYJIHPOBKH 3a7adu K €& anredpa-
WYECKOl MOJIENN C MOMOIIBIO COCTAaBJICHUSI YpaBHEHHS HIIM CH-
CTEMBbI yPaBHEHUN, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEK-
CTOM 3aJ]a4M MOJYyUYCHHBIH pe3yibTar.

6 IlpuMeHSTH CBOICTBAa YHCIOBBIX HEPaBEHCTB JJIs CpPaBHEHUS,
OLIEHKHU; pellaTh JUHENHbIE HEPABEHCTBA C OJHOM NMEPEMEHHON U
UX CHCTEMBI; aBaTh I'padHUIECKYyI0 WILTIOCTPAIIUIO MHOXXECTBA
peuieHuii HepaBeHCTBA, CUCTEMbI HEPABCHCTB.

DyHryuu

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

6 CTpouTh rpapKu 37eMeHTApHBIX QYHKOUN BUAa Y = Y= X,

y=x3 y = /X, Yy =|X]; oNUCHIBATHL CBOIICTBA YMUCIOBOI (PyHK-
nuu no e€ rpaduky.

9 knacc

Jucaa u svvucaeHus

6 CpaBHHBATh M YHNOPSAOYMBATH PAlMOHAJIFHBICE W HPPAIIMOHATb-
HbIEC 4HCJIa.

6 BeImonHATE apudmernueckue ASHCTBHUSA C PAallMOHAJIBHBIMU YHC-
JlaMu, co4eTasl YCTHbIE U IIUCbMEHHBIE [IPUEMBI, BbIIIOJIHSITH BbI-
YHUCJIEHHUs C UPPALlMOHAIIBHBIMHU YHCJIaMH.

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

6 OKpyrJsiTb NE€WCTBUTEIbHBIE YHCJA, BBINOJHITH NPUKUIKY pe-
3yJbTaTa BBIYMCJIEHUM, OLIEHKY YHCJIOBBIX BBIPA’KEHUM.

Ypasnenua u nepasencmsea

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

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

6 PemaTh TEKCTOBBIC 3a7a4uM alreOpandecKuM CIocoOOM C TTOMO-
IIFFO COCTABJICHUSI YPABHCHUS WJIM CHUCTEMBI JIBYX YpaBHCHUH C
JIBYMsI I€PEMCHHBIMH.
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6 ITpoBOAUTH HMpOCTEHIINE UCCIECAOBAHUSI YPaBHEHUU U CHUCTEM
YpaBHEHUI, B TOM YHCJIE C MPUMEHEHHEM TrpaduuecKuX Ipes-
cTaBJieHNH (yCTaHaBJIWBATh, UMEET JIM yPAaBHEHHUE MIIM CHCTEMa
YpaBHEHUHN pEeIIeHUs], €CJIU UMEET, TO CKOJBKO, U Mp.).

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

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

6 cronbp30BaTh HEPABEHCTBA MpPU PEUICHUH Pa3IMYHBIX 3a7ad.

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

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

y=x3y= x;.",_y = [ X [ B 3aBUCUMOCTH OT 3Ha4YCHHUU KOAhPUIn-
€HTOB; ONHCKIBATh CBOMCTBA (DYyHKIIHUH.

6 Ctpouth M HM300pakaTh CXeMaTHYECKH IpadUKH KBaApPaTUUYHBIX
(yHKIIHN, OnTMCHIBATH CBOMCTBA KBAaAPATUYHBIX (PYHKIIHN 11O UX
rpadukam.

6 Pacmmo3naBaThk KBaJpaTHYHYIO (DYHKIHIO IO (popMyJie, IPHUBO-
JUTH TIPUMEPHI KBaAPATUYHBIX (PYHKIHNW W3 peajbHOU KU3HH,
(puzuku, reomerpun.

Apudmemuueckan u ceomempuueckKkan npozpeccuu

6 Pacnio3HaBaTh apu(pMETHUECKYI0 U TE€OMETPHUUECKYIO POTPECCUN
IIpU pa3HBIX cCHOco0ax 3aJaHus.

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

6 M300pakaTh YICHBI IOCJIEIOBATEILHOCTH TOYKAMHU Ha KOOPAH-
HATHOM MJIOCKOCTH.

6 PemaTp 3amaun, CBsSI3aHHBIE C YUCJIOBBIMHU IOCJIEIOBATEILHOCTS -
MU, B TOM YHCJI€ 3aJIa4¥ U3 PEATbHON XU3HU (C MCIIOIb30BaHUEM
KaabKyJIsITOpa, HHU(PPOBBIX TEXHOJIOTHI).
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TEMATMYECKOE MJIAHUPOBAHUE YYEBHOIO KYPCA (MO rOJAM OBYYEHUA)

7 knacc (He MeHee 102 v)

HasBaHue
pa3gesia (TeMbl)
(umcao yacoB)

OcHOBHOE coaepixKaHnue

OcHOBHBIE BHUAbI A€eATC/IBHOCTH Oﬁy‘lalOlI.II/IXCH

Yucsa ¥ BbIYHUC-
JIEHUS.
PanuoHa/ibHbIE
yucaa

(25 4)

IlonsiTHe pauMOHAJIBLHOI'O YHCIIA.

Apudmetnyeckue OCHUCTBUS C
palnoHaIbHBIMU YHCIIAMU.
CpaBHeHue, YHOpPsIIOYNBaHHE

panMoOHAJBHBIX YHCEII.
CremeHp C HaTypaJbHBIM ITOKa-
3aTeJIeM.

Pemtenre OCHOBHBIX 3al1ad Ha
AOpOOU, MPOIICHTHI U3 pealTbHOU
PaKTUKH.

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

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

CucrteMaTU3UpPOBaTh U 0GOramaTh 3HaAHUA 00 OOBIKHO-
BEHHBIX U JCCATHYHBIX APOOSX.

CpaBHUBaTh U yHOpPAJAO0YUBATh APOGH, 1peoOpa3oBbIBas
npu HEOOXOIMMOCTH ACCATUYHBIE APOOU B OOBIKHOBCH-
HbIE, OOBIKHOBEHHBIC B JCCSITHYHEBIC, B YaCTHOCTHU B Oec-
KOHEYHYIO JECATUYHYIO IPOOb.

I[IpiMeHATh pa3HOOGpa3HbIe CNOCOGHI U MPUEMBI BbI-
YHCJAeHUs1 3HAa4YeHU JPOGHBIX BBIPpAXKEHUM, cojepika-
X OOBIKHOBEHHBIE W IECSATHUYHBIC JAPOOH: 3aMEHSTH
pHA HEOOXOAUMOCTH JIECITUUYHYIO TPOOb OOBIKHOBEHHON
U OOBIKHOBEHHYIO JECATHUYHOMN, MPUBOJINUTH BBIPAXKECHUE
K ¢opme, Hanbosiee yqOOHOM 1Sl BBIYUCIICHHH, ITpeo6-
pa3oBBIBATH APOOHBIE BRIPAKEHUSI HA YMHOXXEHHUE U Je-
JICHWE NEeCATUYHBIX Npobeil K IefCTBHUSIM ¢ IEeJIbIMU YHC-
JIaMH.

IIpMBOAMTE YHCI0Bble U GYKBEHHBIE PHUMePbl CTCTICHN
C HATYypaJIbHBIM IIOKa3aTeieM, OOBSICHsSIS 3HAYCHUS OC-
HOBAaHWS CTETICHU M ITOKa3aTessl CTEIeHN, HaXOqUTh 3Ha-
YeHHsl CcTerneHel Buaa a” (a — mroboe pamroHaIbHOE
YHCJIO, N — HAaTypaJIbHOE YUCJIO).

INoHMMATB CMBICH 3alIUCH OOJBIINX YHUCEJ C TOMOIIBIO
JIECSTUYHBIX ApoOei U creneHer uyncia 10, IpUMEeHATh
HUX B PC€AJIbHbLIX CUTYallUAX.
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ewwedlodu sehoged

IIpodoaiceHue

HasBaHue
pa3gesia (TeMbl)
(umcao yacoB)

OcHOBHOE coaepixKaHnue

OcHOBHBIE BHUAbI AeATC/IBHOCTH oﬁytmlonmxca

IIpyMeHATH INIpU3HAKHA JAE€IUMOCTH, PA3JIOKEHUsI Ha
MHOXHUTEJIN HATypPaJIbHBIX YUCECII.

Pemats 3aJa4YM Ha 4aCTH, MPOUCHTHI, IPOIIOPILUH, Ha
HaxXoKJIeHUue IpoOu (MPOIICHTA) OT BEJIMYUHBI U BEITUYH -
HBI 0 e€ ApoOm (IpoIueHTy), Apodu (mpoleHTa), KOTO-
pBIi cocTaBisieT OJlHA BeJIW4YMHaA OT Apyroi. IIpuBOAUTS,
pa36uparThb, OIL€eHUBATb Pa3JIMYHBIC PCIICHHUS, 3alTUCH
pemeHHﬁ TCKCTOBBIX 3aJaa4.

PacnozHaBaTh M OGBACHATB, ONUPasCh Ha OIpeaelie-
HUS, TIPSIMO TIPOTIOPIIUOHATIBHBIE U OOPAaTHO MPONOPIIU-
OHAJIbHBIC 3aBUCHMOCTHU MEXIY BCIMYHUHAMH, INPHBO-
JAUTb NIpUMMePpbl 3TUX 3aBUCUMOCTEH U3 peajbHOro MHUpa,
U3 Ipyrux ydeOHBIX MPEeIMETOB.

PemaTh npakTHKO-OpHUEHTHPOBAHHBIC 3aJ]a91 HA TPOOH,
OPOLEHTHI, NPIMYIO U OOpPaTHYIO MPONOPIHUOHAITBEHOCTH,
NPOIIOPLIH

Anre6pandeckue
BbIpaKeHUs
(27 4)

BykBeHHble BbhIpakeHus. [lepe-
MeHHbIe. J[OIyCTHMBbIC 3HaYe-
HUS IepeMEHHBIX. POPMYJIbI.
[IpeoOpa3oBaHue OyKBEHHBIX
BBIPQKEHHUI, PACKPBITHE CKOOOK
¥ NIpUBEJICHUE MOJOOHBIX cjara-
CMBbIX.

CBoiiCTBa CTENEHU C HaATypalb-
HBIM T10Ka3aTeJIeM.

OBJIageTh anreOpandecKkoil TEPMUHOJIOTHEH U CHUMBOJIH-
KOii, IPMMEHSIThb e€ B IIPOIecce OCBOSHUSI y4eOHOro Ma-
Tepuaa.

HaxoauTe 3HayeHUst OyKBEHHBIX BBIPAXKEHUI IPH 3a-
JAHHBIX 3HAYCHHUSX OYKB; BBIITOJHSTH BBIUHUCIICHUS IO
dopmyam.

BBINOJIHATH IpeoOpa3oBaHMsl I[EJIOTO BBIPAXKEHUS B
MHOI'OYJICH NPHUBECACHUEM HO)IOGH])IX cilara€MbIX, pac-
KPBITHEM CKOOOK.
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MHuorounensl. CloXeHHe, BbIUH-
TaHUE, YMHOXXEHHE MHOrouIe-
HOB. DopMyibl COKpaIEHHOTO
yMHOeHus. Pasznoxenue MHO-
TOYJIEHOB HAa MHO>KHUTEIHU

BBINOJIHATE YMHOXX€HHE OJHOWICHAa Ha MHOTOYICH M
MHOTOYJICHa Ha MHOT'OWICH, IPUMEHATb (GOpMyIIbl KBa-
pata CyMMBbI M KBajJpaTa Pa3HOCTH.

OCynLecTB/JIATh Pa3jI0KeHNE MHOTOWICHOB HAa MHOMXHUTE-
I OyTéM BBIHECEHHS 3a CKOOKM OOIIEro MHOXXHUTEJS,
npuMeHeHuss (GOpMyJibl Pa3HOCTH KBaIApaToB, (HOpMy]I
COKpamEHHOT0 YMHOXKECHUSI.

IIpUMeHATH npeobpa3oBaHUE MHOTOYJICHOB IS pellie-
HMSI Pa3JIMYHBIX 3aJ1a4 U3 MaTeMaTHKH, CMEXHBIX MpeJ -
METOB, U3 PEaJIbHOM MPaKTHKH.

3HAKOMUTBHCA C UCTOPUEN Pa3BUTHUS MAaTEMaTHKH

YpaBHeHus
YU HepaBeHCTBa
(20 4)

VYpaBHeHHE, mpaBuia npeoopa-
30BaHUsI yYpaBHEHWs, pPaBHO-
CHJIBHOCTB YpPaBHCHUU.
JIuneitHoe ypaBHEHHE C OJIHOU
NepeMeHHON, pelleHue JIUHeNn-
HBIX ypaBHeHUM. Pemenune 3amau
C IOMOILBIO YpaBHEHUH.
JIuneiiHoe ypaBHEHHE C JABYMs
MEepEeMeHHBIMH W ero Trpaduk.
Cucrema ABYX JHMHEWHBIX ypaB-
HEHHIl ¢ IByMsI TI€pEeMEHHBIMH.
Pemienne cucrem  ypaBHEHUN
cr1ocoOOM TOJICTAHOBKH U CITOCO-
OOM CJI0KEHUSA

PemiaTh juHEHOE ypaBHEHHE C OJHOW INEPEMEHHOM,
INpUMeHAA INpaBUJIa [Iepexo]a OT UCXOJHOI0 YpPaBHEHUS
K PaBHOCHJIBHOMY emy Oosee npocTtoro Buna. [IpoBepsaTsb,
SIBJISICTCS T KOHKPETHOE YHCIO KOPHEM ypaBHEHUS.
IoaGupaTh NPpUMePHI 1ap YUCe, SIBISIONINXCS pellie-
HUEM JIMHEHHOI0 ypaBHEHMUs C ABYMsI IEPEMEHHBIMU.
CTpoOUTb B KOOPAWHATHON MIOCKOCTH rpaduK JIMHESHHO-
ro YpaBHEHHS C NIBYMs IIEPEMEHHBIMH; MOJbB3YsCh Ipa-
(puxomM, IPUBOAUTHL NPUMeEPBI pEIICHUS yPaBHESHUS.
HaxoAuThb pelieHHe CUCTEMBbI IBYX JIMHEUHBIX ypaBHeE-
HUU C IBYMSI ITI€PEMEHHBIMH.

CocTaB/iSITh U pellaTh ypaBHCHHUE WU CUCTEMY ypaBHeE-
HUH 110 YCJIOBHUIO 33Jla4¥, HHTEPIPETUPOBATH B COOTBET-
CTBHH C KOHTCKCTOM 3aJda4yH l'lOJ'ly‘-leHHI)lf/’l pesyanaT

Koopaunatsl
U rpadpukm.
OyHKIUU
(24 4)

Koopaunara Touku Ha OpssMOM.
YucrnoBele npomexyTku. Pac-
CTOSIHHE MEXKAY ABYMsI TOUKAMU
KOOPJAWHATHOU NIPSMOIL.

HN306pakaTh Ha KOOPAWHATHON MHPSIMON TOYKH, COOT-
BETCTBYIOIIME 3aJaHHBIM KOOpJAMHATaM, JIy4dH, OTpe3-
KW, WHTEpBaJbl; 3alMChIBATh HX Ha aiareOpamdeckoM
SI3BIKE.
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IIpodoaiceHue

HasBaHue
pa3gesia (TeMbl)
(umcao yacoB)

OcHOBHOE coaepixKaHnue

OcHOBHBIE BHUAbI AeATC/IBHOCTH Oﬁy‘lalOlI.II/IXCH

IIpsiMmoyTonbpHast cucTeMa Koop-
JUHAT Ha MJI0CKOCTH. IIpuMepsnl
rpagukosB, 3aTaHHBIX (OpMyJIa-
mu. YUrteHue rpaduKoOB peaiib-
HBIX 3aBHCUMOCTCH.

Tlonstue pyHKINAH. I'paduk
¢yukun.  CaoiicTBa  (QyHKIHIA.
Jluneiinast ¢ynkous.  Iloctpoe-
HUE Tpaduka IUHEHHOU (QyHK-
muu. ['padux ¢pyHknmm y = [x]

OTMeyaTh B KOOPJAWHATHON NMJIOCKOCTHM TOYKH IO 3aJaH-
HBIM KOOpJHMHATaM; CTPOUTH IpadWKN HECIOXXKHBIX 3a-
BHCUMOCTEH, 3aJaHHBIX (OPMYyJIaMH, B TOM YHCIE C IIO-
MOIIBI0 MU(POBBIX J1a00OpaATOPHHA.

I[IpyMeHATh, U3y4YaTh NpeuMylleCTBa, MHTEepPNpPeTHUpPo-
BaTh rpaduUecKnii croco0 TMpeaCTaBICHUS W aHaIn3a
pa3sHoOOpa3HOW KU3HEHHONW WH(OPMALIHH.

OcBauBaTh noHsATHE (YHKLIHH, OBIIAACBATh (YHKIIMO-
HaJIbHONW TE€PMUHOJIOTHUEH.

Pacno3HaBaTh nuHelinyo yakuuio Yy = kx + b, onu-
CbIBaTh € CBOWCTBAa B 3aBUCUMOCTH OT 3HAYCHUH KOd(D-
durmenTtos k u b.

Ctpouth rpadukKkm JuHEHHOW (QYyHKIHW, QYHKIUH
Yy = Xl

Hcnosib3oBaTh BUGpOBbLIe pecypchbl s ITOCTPOCHUS
rpaduKoB GYHKIUH U U3YUYSHUST UX CBOMCTB.
ITpuBonuTe NpuUMeEpHl JUHEHHBIX 3aBUCUMOCTEH B pe-
aIBbHBIX MPOIECccax U SIBJICHUSIX

IloBTOpEeHHE
M 000611, eHHue
(6 4)

IToBTOpEeHHE OCHOBHBIX MOHSTHH
W METOJIOB Kypca 7 kiacca, 0000-
IICHHUE 3HAHUU

Bbi6UpaTh, IPUMEHATh OLLEHUBATb CIOCOGBI CPaBHCHUS
YUCeJl, BBIYMCICHUH, NpeoOpa3oBaHUN BBIPAKCHUM, pe-
IIeHUs] ypaBHEHUM.

Ocy1eCcTBIATE CAMOKOHTPOJIb BBINOJHIEMBIX 1eHCTBUN
¥ CaMOIIPOBEpPKY pe3yJibTaTa BBIYHCICHUM, mpeoOpa3o-
BaHWUM, TTOCTPOCHUM.
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PemaTsb 3aja4M U3 peaJlbHOU )KU3HU, IPUMEHATH MaTe-
MaTH4YeCKHe 3HaHUA sl pelleHus 3agad U3 JpyTux
MPEIMETOB.

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

8 knacc (He MeHee 102 v)

HasBaHue
pasaesa (TeMbl)
Kypca (4ucj0 4acoB)

OcHOBHOE coaepixKaHue

OcHOBHBIE BHU/AbI A€eATEC/IBHOCTH OﬁyanO]J.II/IXCH

Yucia 1 BbIYHC-
Jenusa. Ksagpar-
Hble KOPHU

(15 4)

KBajgpatHbiii kOpeHb U3 YHUCcIIaA.
ITorsATHE 00 MppanOHATIBEHOM
qucie. JlecsaTuuHbIe TpuOInKe-
HUSI UPPaAOHAIBHBIX UHCEII.
HetictBurenpHble ynciaa. Cpas-
HEHUE NeHCTBUTEJIBHBIX YUCEII.
ApudmMeTHdeckrii KBaapaTHBIH
KOPEHbB.

VpaBHeHue Buga x° = a.
CpoiicTBa apu(METHISCKUX KBa-
npaTHBIX KopHel. [IpeoOpazosa-
HHE YHUCIIOBBIX BBIPAXXKEHUI, CO-
Jep KalluX KBaJgpaTHbIE KOPHU

dopmMy/IMpOBaTh ONpeAeJeHre KBaJAPaTHOrO KOPHsS M3
gucia, apupMETHISCKOrO KBaJAPATHOTO KOPHS.
IIpyuMeHATH onepanyio U3BJISUYCHNs KBaPATHOTO KOPHS
W3 YHciia, UCHOJIb3Ys NPH HEOOXOAMMOCTH KaJIbKYJIsI-
TOP.

OneHUBATh KBaJpaTHbIC KOPHU IEJIBIMU YUCIIAMH U JIe-
CSITHYHBIMU JIPOOSIMH.

CpaBHMBATh U YyNOPAAOYUBATH PAllHOHAIBHBIC U UPpa-
IMOHAJIbHBIC YHCJIA, 3alIMCAHHBIC C MTOMOIIBIO KBajpaT-
HBIX KOpHEH.

HccaenoBaTh ypaBHEHHE X2 = @, HAXOJUTh TOYHBIE M
npuOIMKEHHBIE KOpHU Tipu @ > 0.

HccnepaoBaTh CBOMCTBA KBaJpaTHBIX KOPHEH, MPOBOJIS
YHCIOBBIE PKCIEPUMEHTHI C UCIOJIB30BaHUEM KalbKyJIsi-
TOpa (KOMIBIOTEpA).

Jloka3piBaTh CBOMCTBA apu(pMETHUYCCKHX KBaJIPATHBIX
KOpHEH; NMPUMEHSTh MX Ul NPeoOpa3oBaHUsI BbIpaXKe-
HUHA.
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IIpodoaiceHue

HasBanue
pa3gesia (TeMbl)
Kypca (4ucj0 4yacoB)

OcHOBHOE coaepixKaHnue

OcHOBHBIE BHUAbI AeATC/IBHOCTH Oﬁy‘lalOlI.II/IXCH

BbINOJIHATh NpPeoGpa3oBaHMA BBIPAKCHUM, COAepKa-
IIUX KBaJpaTHble KOpHU. BbeIpaxkaTe HepeMeHHbIE U3
TEOMETPUUCCKUX U PU3HIESCKUX HOPMYII.

BpI4MC/IATE 3HAYEHUA BBIPAKCHUM, coaepiKallluX KBa-
IpaTHBIE KOPHHU, UCIOJB3Yysl MPU HEOOXOIMMOCTHU Kallb-
KYJSITOP.

Hcnosib30BaTh B XOJ€ pElLIEHUs 3a7a4 AJIEMEHTapHbIE
IIpeaAcCTaBJICHUA, CBA3aHHBIC C HpI/I6HI/I)KéHHBIMI/I 3Ha4dc-
HHUSIMMU BCIIMYUH.

3HaAaKOMUTBHCA C UCTOPHUEH pa3BUTHS MaTEMaTHUKU

Yucsia 1 BbIYHUC-
JeHus. CTeneHb
C IjeJIbIM MOKas3a-
TeJaeM

(7 4)

CreneHb C LEIBIM IIOKA3aTEIeM.
CraHnapTHas 3aluch 4ucia.
Pasmepbl 0OOBEKTOB OKPYIKarO-
mero Mupa (OT 3JIeMEHTapHBIX
YacTHIl IO KOCMHUYECKUX OOBEK-
TOB), JJIUTEIBHOCTH IIPOIECCOB B
OKpY>KarolleM MHUpe.

CBOMCTBa CTEIIEHH C IIEJBIM IIO-
KazaTeJeM

dopMy/IMPOBATh ONpeeIeHUe CTCIICHH C 1eJIbIM TT0Ka-
3aTesieM.

IIpeacTaBAATH 3alIMCh OOJIBIINX U MaJIBIX YHCEN B CTaH-
naptHoMm Buze. CpaBHMBATB 4ucCiia U BEJIUYUHBI, 3aI1-
caHHBIE C Hcrojb3oBanuem crenenu 10.
Hcnosib30BaTh 3alMCh 4YKCell B CTAaHIAPTHOM BHJIE IS
BBIPAYKEHUsI pa3MEpPOB OOBEKTOB, JUTUTEILHOCTH IIPOLIEC-
COB B OKPY’KaroIleM MHpe.

dopmynupoBaTh, 3aMCbIBATh B CUMBOJIMYECKOil ¢op-
Me U WIJIINCTPUPOBATh MPUMEPAMHM CBOWCTBA CTEIICHH
C LIEJIBIM [MOKa3aTeJIeM.

IIpyuMeHATb CBOMCTBA CTENEHU IS MPeoOpa3oBaHUs
BBIPpQKCHUH, COZIEPrKaINX CTEIIEHH C IISJIBIM IToKa3aTe-
seM. BBINOJIHATH AeHCTBUSA C YUCIIAMH, 3alIMCaHHBIMHU B
CTaHJApTHOM BHJE (YMHOXXEHHE, JCJICHHE, BO3BEIACHHE
B CTCIICHB)
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Anre6paunyeckue
BbIpaKeHUs.
KBagapaTHblit
Tpéx4ieH

(54)

KBanpartssbiii Tpéxunen. Pazmo-
’)KEHHE KBaJIpaTHOI'O TpEXUJICHA
Ha MHO>KHUTEJIH

Pacno3sHaBaTh kBagpaTHbIN TpEXUIICH, YCTaHABIMBATh
BO3MOYXHOCTB €0 pa3JIOKCHHUSI Ha MHOKUTECIINU.
PackisiagpiBaTh Ha MHOMXKHMTEJIM KBAaJApaTHbIA TPEXUIEH
C HEOTpULATCJIbHBIM NUCKPUMUHAHTOM

Anre6panyeckue
BbIPaXKeHMS.
Anre6panyeckas
Apo6b

(154)

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

CroxxeHne, BBIYUTAHUE, YMHO-
J)KEHHEe W JeJIeHHe aireopande-
ckux apoOeii. IIpeoOpazoBanue
BBIPQKCHHI, COJEpIKAIIUX ajire-
Opanyeckue apodu

3anuceIBaTh anreOpandeckue BbIpaxeHUs. HaxoauThb
00J1acTh ONpeIeIeHUs PAllHOHAIBLHOTO BBIPAXKESHUS.
BBINOJIHATH YHCIIOBBIC ITOJCTAHOBKH M BBIYMCJIATH 3Ha-
deHue IpoOH, B TOM YHCIE C MOMOIIBIO KaJIbKYISTOpA.
PopMy/IMPOBATh OCHOBHOE CBONCTBO alreOpamyecKoi
npoOu 1 MPUMEHSTb ero JUIsl Ipeoopa3oBaHus 1poOeii.
BBINOJ/JIHATH AeHUCTBHUS C alredpandecKuMu JpoOsSMHU.
ITpumensiTe npeoOpa3oBaHUs BBIPAKCHHI JUIST PEIICHUS
3ama4d. BelpakaTh nepeMeHHbIe u3 dopmyn (dhusmde-
CKHX, TEOMETPHIECKHX, ONMUCHIBAIOIINX OBITOBBIE CUTYya-
LIAM)

YpaBHeHus

Y HEpaBeHCTBa.
KBagpatHblie
ypaBHeHHA

(15 4)

KBagpartHoe ypaBHenue. Henoi-
HO€ KBaJpaTHOE€ YypaBHECHUE.
dopmyna KOpHEH KBaJpaTHOTO
ypaBHeHusi. Teopema Buera.
Pemenue ypaBHeHuil, cBOAAINX-
csi K KBajapaTHbIM. IIpocteiimue
npoOHO-parMoHaIbHBIE ypaBHE-
HUsA.

Pemenue TeKCTOBBIX 3aj/a4 C I0-
MOIIBIO KBAaJAPAaTHBIX YPaBHEHHH

PacnosHaBaTh KBagpaTHBIC YPAaBHEHHUSI.

3anucbiBaTh (POPMYJIy KOpHEH KBaJpaTHOrO ypaBHe-
HUS; pelllaTh KBaJipaTHbI€ YPaBHEHU — I1OJIHbIE U He-
MOJIHBIE.

IlpoBOAUTHL mNpoCTeiline HCCIAeAOBaHUS KBaJpaTHBIX
ypaBHEHUH.

PemaTbs ypaBHeHMs, CBOIsIIIMECS K KBaJIpaTHBIM, C I10-
MOIIIBIO MPeoOpa3oBaHUil U 3aMEHOU MEePEeMEHHOI.
Ha61104aTh M1 aHAJIM3MPOBATh CBSI3b MEXXIY KOPHSIMHU U
K03 pHUIMeHTaMi KBaJIpaTHOTO YpPaBHEHUS.
dopmyIMpoBaThb TeopeMy Buera, a Takke oOpaTHYIO
TE€OpEMY, IPUMEHATH 3TH TEOPEMBbI JJIA pemIcHusA
3amad.
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IIpodoaiceHue

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

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

PemiaTh TEKCTOBbIE 3a4a4H alIreOpanuyecKiuM CIIoco0O0M:
IIEPEXOIUTh OT CJIOBECHOI (OPMYJIMPOBKH YCIIOBHS 3a-
Jadd K ajaredpamdeckor Moaeilu nyTéM COCTaBICHUS
YpaBHEHUs; pellaTh COCTABICHHOE YpPaBHEHHE; HHTEp-
MIPEeTUPOBATH PE3yJIHTAT.

3HAKOMHUTBCS C UCTOPUEN pa3BUTHUS anreOphl

YpaBHeHus

Y HepaBeHCTBa.
CucreMsbl ypaBHe-
HUH

(13 4)

JluneiitHoe ypaBHEHHE C IABYMs
HNepeMeHHBIMH, ero rpaduk,
IpUMEPHl PELICHUsl YPaBHCHUN B
LeJIbIX YHCJIIax.

Pemenue cuctem nByX JIMHEH-
HBIX YpaBHEHHUU C IByMms Iepe-
MeHHbIMU. [Ipumepsl penieHus
CUCTEM HEJIWHEHHBIX ypaBHEHUIl
C ABYMsl I€PEMEHHBIMU.
I'paduueckast wHTEpHpeTaus
YpaBHEHUS C ABYMs IIEPEMEHHBI-
MU U CUCTEM ypPaBHEHHUH C IBYyMs
IepEeMEHHBIMH.

Pemenne TekcTOBBIX 3amad Cc mo-
MOIIBIO CHCTEM ypaBHEHUH

PacniosHaBaTh 1UHENHbIE YpAaBHEHUSI C IByMs IIEPEMEH -
HBIMH.

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

PasiM4yaTh napaienbHbIe U IePEeCeKaronInecs IpsMbIe
110 UX ypaBHEHUSM.

PewmiaTh cucTeMbl ABYX JUHEHHBIX YpaBHEHUU C AByMs
TIEPEMEHHBIMH TMOJICTAHOBKOM U CIO0KEHUEM.

PemiaTh npocTeiine CHCTEMBI, B KOTOPBIX OJHO U3
YpaBHEHUH HE SIBIISISTCS] JIMHCHHBIM.

IlpyBoANTL rpadUYecKyl0 HHTepHpeTaLUI0 peIIeHus
YpaBHEHUS C ABYMs IIEPEMEHHBIMHU U CUCTEM ypPaBHEHHIA
C ABYyMsI IIEPEMEHHBIMU.

PemaTh TEeKCTOBBIE 334a4H alreOpandecKuM CIIocCOO0OM

YpaBHeHus

U HepaBeHCTBa.
HepaBeHnctBa
(12 4)

YucaoBble HEpaBEHCTBA U HUX
CBOMCTBA.

HepasencTBo ¢ o1HO# niepeMeH-
HOM. JIuHelHbIe HEpaBEHCTBA C

dopmMy/IMpOBaTh CBOMCTBA YHCIIOBBIX HEPaBEHCTB, HII-
JIIOCTPUPOBATH HUX Ha KOOPJAMHATHOM IpsIMOH, AOKa3bl-
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.

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

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

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

DyHKIMH.
OCHOBHBIE
MOHATUA
(54)

Tlonsatue ¢Qyukuuu. OO6nacTb
OIIPEJICIICHUSI 1 MHOYKECTBO 3Ha-
geHul pyakuun. CnocoOsl 3am1a-
HUS QYHKIHN.

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

Hcnosb30BaTh (GyHKIMOHAILHYIO TEPMHHOJIOTHI0O U
CHMMBOJIUKY.

BbI4uc/IATh 3HaYeHUs QyHKLHI, 3aJaHHBIX GOpMyIaMu
(mpu HEOOXOAUMOCTH HCIIOJIB30BaTh KaJbKYyJSATOpP); CO-
CTaBJIATH TaGJAMLbI 3HAYEHUH (QyHKIUU.

CTpOMTB N0 TOYKaM rpapukm QpyHKIHii.

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

Hcnosb30BaTh (GyHKIMOHAIBLHYIO TEPMHHOJIOTHI0O U
CHMMBOJIUKY.

HccaepaoBaThb npuMmeps! rpaUKoB, OTPaXKAIOIIUX Pealb-
HBbIE MpoIEecCHl U siBjieHus. [IpUBOAUTH NPUMeEPBI T1PO-
IIECCOB U SIBJIEHHMM C 3aJaHHBIMU CBOMCTBaMMH.
Hcnosb30BaTk KOMNBIOTEPHbIE NPOrpaMMbl s II0-
cTpoeHUs rpadrKoB PYHKIUH U U3YUYSHUST UX CBONCTB

OyHKIMH.
YucioBble
byHKkMH
(94)

UreHre U MOCTpOeHHE I'paprUKOB
¢yukmuii. [Tpumeps! rpadukoB
byHKIHiT, OTpa)KAFOIINUX peaib-
HbBIE IPOILIECCHI.

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

HaxoauTh c noMo1bio rpadpuKa QyHKIIUHA 3HAYCHUE OJ1-
HOM 3 paccMaTpuBaceMbIX BCJIIMYHH IO 3HAYCHHUIO JpPYy-
TOM.

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

OnucesIiBaTh XapaKTep HU3MCHCHUS OIIHOﬁ BCIIMYUHbI B
3aBUCHUMOCTH OT U3MCHCHUS )1py1"01>’1.
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I'papux ¢yHkupum Yy = X2
DyHKIMU Y = X2, Yy = X3,

y= VX, Yy = |x]; rpaduueckoe
pellieHHe ypaBHEHMHt M CHCTEM
YpaBHEHUM

Pacno3HaBaTh Buasl usydaembix ¢yHknuil. [Toka3ssbl-
BaTh CXeMAaTH4YeCKH I10JIO)KEHHE Ha KOOPIWHATHOM ILIO-
ckocTH TpapukoB (GyHKIUU BHma: Yy = X2, Yy = X5,

Yy = wx, Y = Xl

Hcnosb30BaTh (QyHKLHMOHAJBHO-Tpaduyeckue mpej-
CTaBJIEHMS JUIsI PEIISHUS U UCCJISIOBAaHUs yPaBHEHUH 1
CUCTEM ypaBHEHHUIL.

IIpuMeHATH HMPPOBbIE PeCypPChl I TOCTPOCHUS I'pa-
(pukoB pyHKIIMIA

IloBTOpEeHHE
1 060011 eHHue

(64)

TToBTOpEeHHE OCHOBHBIX MOHSITHI
M METOJOB KypcoB 7 U 8 KJIaccoB,
o0oOmenne 3HaHUHI

Bbi6UpaTh, NPUMEHATH, OLLeHUBATh CIIOCOGbI CPAaBHEHUS
qHcesl, BBIYHCICHHH, TpeoOpa3oBaHMil BBIpAXKEHHI, pe-
LLICHUs] YPaBHEHUN.

OcyiecTBIATh CAMOKOHTPOJIb BBITNOJHIEMBIX JICHCTBUM
U CaMONIPOBEPKY pe3yJibTaTa BBIYHCICHUH, mpeobpaszo-
BaHUM, NOCTPOCHUH.

PemaTh 3aa4u U3 peajbHOU XKU3HU, IPUMEHATb MaTe-
MATHUYCCKHUE 3HaHWsA [Jid PEHICHHA 3adad H3 APpYIrux
nIpeaMETOB.

PemiaTh TekCcTOBBIE€ 3aja4dM, CpPaBHUBATh, BbIOUPATh
CIOCOGBbI peIICHUA 3adaun
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9 knacc (He MeHee 102 v)

HasBanue
paszesa (TeMbl)
Kypca (4ucj0 4acoB)

OcHOBHOE cojepikaHue

OcHOBHbIE BHAbI AesATe/JbHOCTH oﬁyqaloumxcn

Yucsia 1 BbIYHUC-
JieHus. [leficTBU-
TeJibHbIE YHCJIa
(9 4)

PamunonaneHbIC YHUcHa, HppaLn-
OHaJILHBIE YHCJIa, KOHEYHEIE W
OECKOHEUHBIC JCCATUYHBIE IPO-
O0u. MHOXKECTBO [ICHCTBUTEIIb-
HBIX 4YHCEN;, JIeHCTBUTEIILHBIC
yHpciaa Kak OECKOHEYHBIE IeCsi-
TUYHBIE ApoOu. BzammHO oxHO-
3HAYHOE COOTBETCTBHE MEXKIY
MHO>KECTBOM  JI€HCTBUTEIbHBIX
YHCeJl U MHOYKECTBOM TOYEK KO-
OPAMHATHOMW NPSIMOU.
CpaBHEHHE NECHUCTBUTEIbHBIX Y-
cen, apu(pMeTHIeCKUEe ICHCTBUS
C JIEeUCTBUTEIILHBIMU YHCIAMHM.
[MpubnmxéHHOE 3HAUYCHHUE BEITH-
YUHBI, TOYHOCTHb NPHUOIIMKEHUS.
Okpyrienue yncen. [Ipukuaka n
OIIEHKa pe3yJbTaTOB BBIYHCIIC-
HUM

Pa3BuBaTh NpeACTaBJEHHUA O UYHCIIaX: OT MHOXXECTBa
HATypaldbHBIX YHCENI JO MHOXECTBAa IEeHCTBUTEIBHBIX
qHCen.

O3HAKOMUTBCSA C BO3MOXKHOCTBIO IIPEACTABICHUS JeH-
CTBHUTEIIPHOT'O YHCJIa KaK OECKOHEUHOM IeCSITHIHON Apo-
Ou, IPUMEHATD ACCATUIHBIC MPUOIIKESHUS PallHOHATb-
HBIX ¥ UPPAUOHAIILHBIX YHCEN.

HN306parkaTh AeliCTBUTEIbHBIC YHCIIAa TOYKAMH KOOPIH-
HaTHOU NpsiMOIA.

3anuceiBaTh, CPABHUBATh U YNOPSAOYUBATH JICHCTBU-
TeJbHBbIC YHCIIA.

BbINOJIHATH, coueTasl yCTHbIE U MUCbMEHHBIC PUEMBI,
apudmMeTHyecKUue AelCTBUSA C pallMOHAIBHBIMH YHCIa-
MU; HAXOAUTb 3HAaUCHUS CTEICHEH ¢ LieJbIMU IToKa3aTe-
JISIMH ¥ KOpHEH; BBIYMCJIATHh 3HAYCHHUS YHUCIOBBIX BBI-
pa’keHUu.

I[TosryyuTh NpeacraB/JeHUue O 3HAYMMOCTH JI€HCTBUTEIb-
HBIX YHCEJI B IPAKTHIECKON AeATeTbHOCTH YeJIOBEKa.
AHa/IM3MpoOBaTh M JeJaTh BbIBOAbBI O TOYHOCTH MPUOIIN-
JKSHMUSI ICUCTBUTEIIBLHOTO YHCJIa MPU PEILICHUH 3aJ1a4.
OKpyrjdaTh neicTBUTENIbHBIE YHCIIa, BBINOJIHATh NPH-
KHUJAKY pe3yiabTaTa BEIYHCICHUH, OLeHKY 3Ha4eHUH dnc-
JIOBBIX BBIPAKCHHH.

3HAKOMHUTBCS C UCTOPUEN Pa3BUTHS MAaTEMAaTHKH
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YpaBHeHua

Y HepaBeHCTBa.
YpaBHeHus

C OJHOM
nepeMeHHOM
(14 v)

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

KBangpatHoe ypaBHenue. Pemre-
HHUE ypaBHEHHUIl, CBOISIIIHUXCS
K KBaJpaTHBIM. BUkKBanpaTHBIE
YpaBHEHHSI.

IIpumMepsl penieHust ypaBHEHUH
TpEeThel U 4YEeTBEPTOU cTErNeHel
pa3noKeHNeM Ha MHO>KHUTEIH.
Pemienne  apoOHO-panoHab-
HBIX YPaBHEHUMN.

Penrenne TeKCTOBBIX 3aj71a4 ajre-
OpanvecKuM METOIOM

OcBauBaTh, 3alOMUHATh M NPUMEHATH Trpaduyeckue
MEeTO/bI ITPU PELIEHUHU YPAaBHEHUI, HEPABEHCTB U UX CHU-
cTeM.

Pacno3HaBaTh uesbie 1 ApOOHBIC ypaBHCHUS.

PemaTh JIMHelHbIe U KBaJpaTHble ypAaBHEHU, ypaBHe-
HUsI, CBOJSIIIIUECST K HUM, MIPOCTECHUIIINE IPOOHO-paIimo-
HaJIbHBIC YPAaBHCHUS.

HpeﬂﬂaFaTb BO3MOJKHBIE CITOCOOBI peIC€HHUsI TEKCTOBBIX
3aj7a4, 06CY>KAATh MX U pelllaTh TEKCTOBbIC 3aJa4M pa3-
HBIMU CIIOcOOaMU.

3HAaKOMUTBHCA C UCTOPUEN pa3BUTHS MaTEeMaTHUKU

YpaBHeHus

Y HepaBeHCTBa.
CucreMsl ypaBHe-
HUM

(14 4)

JIuHeitHOe ypaBHEHHUE C JBYMs
NEepeMEHHBIMH U €ro rpadux.
CucremMa AByX JIMHEHHBIX ypaB-
HEHUI ¢ ABYyMs NIEPEMEHHBIMU H
e¢ pemenue. Pemienue cucrem
JIBYyX ypaBHEHUI, OOJHO U3 KOTO-
PBIX JIMHENHOEe, a Apyroe — BTO-
poil creneHu.

I'padpuueckass wmHTEpHpeTavs
CHUCTEMBI ypaBHECHHH C HOBYyMs
MepEeMEHHBIMHU.

OcBavBaTh U NPUMEHATb NPUEMBI PEIICHUS CHCTEMBI
NIBYX JIMHEHHBIX YpaBHEHUH C JIBYyMsl NEPEMEHHBIMU U
CHCTEMBI JABYX ypaBHEHHUH, B KOTOPBHIX OJHO ypaBHEHHE
HE SIBIISICTCST JIMHEHHBIM.

Hcnonb30BaTk (QyHKIMOHATBHO-TpadHUIECKHE  MpeN-
CTaBJICHUS ISl pellIeHUsl U UCCJ/IeJOBAHUA yPaBHEHUH U
CHCTEM.

AHa/IM3MpoBaTh TEKCTHI 3a4a4, pellaThb ux airedpanye-
CKHUM CITOCOOOM: MepexXOAUThb OT CIOBECHOW (opMymm-
POBKH YCJIOBUSI 3a/1aUM K alreOpantecKoid MOJISIIH ITy-
TEM COCTaBJICHHUSI CUCTEMbl YpaBHEHUI; pelaTh COCTaB-
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Pemenne TeKCTOBBIX 3a71a4 aire-
OpandeckuM crocobom

JICHHYIO CUCTEMY ypaBHCHUI; HHTEPNPEeTUpPOBaTh pe-
3yJibTaT.
3HaAaKOMUTBCA C UCTOPHUEH pa3BUTHS MaTEMaTHUKU

YpaBHeHua

Y HEpAaBeHCTBa.
HepaBeHcTBa
(16 1)

HucioBble HEpaBEHCTBA U HUX
CBOMCTBA.

JIuHeliHbIe HEPABEHCTBA C OJHOM
NEePEMEHHON U UX pELISHHUE.
CucTeMbl TUHEHHBIX HEPABEHCTB
C OJIHOM NEePEMEHHOMN U UX pelle-
HHUE.

KBangpatHbsle HEpaBeHCTBa U UX
pelieHue.

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

YuTaTh, 3allUChbIBATh, IOHUMAaTh, HHTEPNPETHUPOBATh
HEpPaBEHCTBA; UCITOJIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
BBINOJIHATH NTpeoOpa30BaHUs HEPABCHCTB, HCN0JIb30BaTh
U1 peoOpa3oBaHUsl CBOMCTBA YHUCJIOBBIX HEPABEHCTB.
Pacno3HaBaTh JIMHEHHbBIC U KBaJpaTHbIC HEpAaBEHCTBA.
PemiaTh nuHEHbIE HEPAaBEHCTBA, CUCTEMBbI JIMHEHHBIX
HEpPaBEHCTB, CHCTEMbl HEPaBCHCTB, BKIIOYAIOIINX KBa-
paTHOE HEPaBCHCTBO, U peIIaTh UX; 06CYKAATh IOJIY-
YEHHBIC PElICHUS.

HN306parkaTh pelieHre HepaBeHCTBA U CHCTEMBbI Hepa-
BEHCTB Ha YMCJIOBOM NpsiMOil, 3alIMChIBATh pELICHUE C
MMOMOIIBIO CUMBOJIOB.

PemaThb KkBajgpaTHbIC HEPABCHCTBA, UCIIONIL3YsI Ipaduye-
CKHE TIPEACTaBIICHUS.

OcBauMBaTh M NPUMEHATb HEPABCHCTBA IPHU PEIISHUU
pa3IMYHbBIX 3a7a4, B TOM YHCJIE NPAKTHKO-OPHUEHTHPO-
BaHHBIX

dyHknumn
(16 4)

KBanparnunass ¢yHkuus, e&
rpaduk u coiicTBa. [lapaGona,
KOOPZMHATHI BEPIINHBI ITapado-
JIBI, OCb CHMMETPHUH NapabdoJibl.
CremnteHHbIe (PYHKIIUU C HATY-
panbHBIMH OKa3aTensiMu 2 U 3,
ux rpaduKH U CBOMCTBA.
I'paduxu d)yHKL[MZIZ y = kx,
y=kx+b, y=", y=ax
x

ax®, y = Jx, y= Ix]

y

PacnosHaBaTh BUIbI W3yYaeMbIX (YHKIHI; WJIJIIOCTPH-
poBaTh cXxeMaTU4YeCKH, OGBACHATb PAaCIOJIOKEHUE Ha
KOOPAWHATHON TJIOCKOCTH rpadukoB (GyHKUMH BHIa:

k
y:kx,y:kx+b,y=*,y:ax2,y:ax3,
Y = +/X, Y =[X] B 3aBUCHUMOCTH OT 3Ha4deHHI K03 Du-
[HCHTOB; OIKCHIBATH UX CBOMCTBA.
Pacno3HaBaTh KBaJApaTHIHYIO QYHKIHIO 110 hopmyiie.

[IpuBOAMTE NPUMePhI KBaIPATUYHBIX 3aBUCUMOCTEH U3
pearbHOU >KU3HH, (PU3UKH, TEOMETPHH.
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OcHOBHBIE BHUAbI AeATC/IBHOCTH oﬁytmlonmxca

BbIABAATB U 0606111aTh 0COOCHHOCTH rpaduka KBaapa-
THuHON GyHkuuu y = ax?> + bx + c.

CTpOUTH M U306paXKaTh CXeMaTUYECKH TpaduKu KBaapa-
TUYHBIX (QYHKIUH, 32 JaHHBIX (OpPMYyJIaMU BUIa Y = ax?,
y=ax’+ q,y = alx + p)?y =ax’® + bx + c.
AHa/M3UPOBaATh M MPUMEHATH CBOWCTBA WM3yYEHHBIX
(yHKIMHA UIT UX TOCTPOCHHS, B TOM YHCIJIE C ITOMOIIBIO
mu(POBBIX PeCypcoB

YucioBbie mocie-
JlOBaTeJIbHOCTH
(15 4)

IlonsaTHE 4YMCIIOBOHN mHOCIEnOBa-
TEJIbHOCTH.

3amaHue  MOCJIeIOBATEIBHOCTU
peKyppeHTHOI  dopmyroit u
hopmyitoit n-ro uieHa.
Apudmerndeckass U TeOMETpPH-
yeckasi Tporpeccuu. PDopMyJibl
n-ro uigeHa apuMEeTHISCKOU H
reoMeTpUUYeCcKoi Mporpeccui,
CYMMBI IIE€PBBLIX n 4JC€HOB.
WN3o0pakenne dieHOB apudme-
TUYECKOH M TI€OMETPHUYECKOM
MPOrpeccuid TOYKaMHU Ha KOOp-
JTUHATHOM IIJIOCKOCTH.
JIMHEWHBIA M DKCIIOHEHIIHAJIb-
HBIA POCT.

CJI10KHBIE MPOIEHTHI

OcBavMBaTh M NPHUMEHSTH HWHJICKCHBbIC OOO3HAYCHUSI,
CTPOUTh pedeBble BbICKA3bIBaHUA C HUCIOJIb30BAHUEM
TEPMUHOJIOTUM, CBSI3aHHOM C IOHSTUEM IOCJIeH0BATEb-
HOCTH.

AHanm3upoBaThk (GopMyily N-ro WieHa MOCJIeIOBaTelb-
HOCTH WJIH PEKYPPEHTHYIO (OpMyIly U BBIYMCIAATD WICHBI
TOCJIeTOBATEIHFHOCTEH, 3aTaHHBIX STUMHU (hopMyIIamu.
YcraHaB/IMBaTh 3aKOHOMEPHOCTh B IIOCTPOCHUU IIOCIE-
JIOBAaTEIIbHOCTH, €CIIM BBINTHCAHBI IEPBBIE HECKOJBKO €&
9JICHOB.

Pacno3HaBaTh apu(pMeTHUYECKYyI0 W T'€OMETPHUYECKYIO
MPOrPECCHH TPH Pa3HBIX CIIOco0ax 3aJIaHusl.

PemaTs 3agaun ¢ ucnoiab30BaHueM GOPMYII N-TO UJIeHa
apu(pMeTHIeCKOl U reoMeTpUUIecKoil Iporpeccuii, cym-
MBI IIEPBBIX 71 YJICHOB.

HN306pa>kaTh WIEHH TOCIIEA0BATEIIFHOCTH TOYKaAaMHU Ha
KOOPJIMHATHOU TIJIOCKOCTH.
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PaccMaTpuBaTh NpyMepbl 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 3afa4H, cBA3aHHBIC C YUCIIOBBIMU ITOCIIEOBA-
TEIBHOCTSIMH, B TOM YHCJIE 3aJa4d U3 PEaIbHOHW >KU3HU
C HCHOJIb30BaHHEM HU(MPOBBIX TEXHOJOTHH (DIEKTPOH-
HBIX TaOJUI, TPadUICCKOr0 KaIBKYJISITOpa U T.II.).
PemaTh 3a1ayy Ha CJIOKHBIC IIPOLICHTHI, B TOM YHCIIE
3a71a4d U3 peaJbHOM MpPaKTHUKH (C HCIOJIB30BAHUEM
KaJIbKYJISATOPA).

3HAaKOMUTBCS C UCTOPUEN Pa3BUTHI MAaTEMaTHKH

IloBTOpEHMe,
0060061IeHHE,
crucTeMaTHu3anus
3HaHU!

(18 4)

Yucsa U BBIYMCIEHUs (3aIHCh,
CpaBHEHHE, JEHUCTBUS C NEUCTBU-
TENbHBIMU YHCJIAMH, YHUCIIOBAs
npsiMasi; MPOLEHTHI, OTHOIIIe-
HUSI, TIPONOPIINH; OKpyTJIEHHUE,
npuOIIMKEHUE, OIICHKA; pelie-
HHE TEKCTOBBIX 3aaad apudme-
THYECKHM CITOCOOOM)

OnepUpoBaTh NOHATUAMHU . MHOXKECTBO, TOAMHOXECTBO,
olepanuy HaJ MHOYKeCTBaMH; MCNHOJIb30BaTh rpadude-
CKO€ TpEeJCTABIIEHUE MHOYKECTB JJsI OIHCAaHUs peayb-
HBIX MPOIIECCOB M SBJICHUH, TP PEIISHUH 3a7ad U3 JIpy-
TUX y4eOHBIX MPEIMETOB.

AKTya/M3upoBaTh TEPMHHOJIOTHIO U OCHOBHbIE JeW-
CTBUsA, CBA3aHHbIE C 4YHMCJAMM. HATypaJbHOE YHCIO,
MPOCTOE M COCTABHOE 4YHCJIA, JEIMMOCTh HaTypalbHBIX
qrcell, NPU3HAKU [EIMMOCTH, I€JI0€  YHCIO, MOMIYJIb
4gpciia, OOBIKHOBEHHAsI W JIECSITUYHAs POOM, CTaHIapT-
HBIH BUJ YMCIlIa, apudMEeTHUISCKUH KBaAPATHBIH KOPEHbB.

1 31ech npeacTaBIIEHbI DJIEMEHTBI COJIEP)KAHUS Kypca, U3ydaBIIHecs B 5—8 Kjac-
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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BbINOJIHATE AeWCTBUSA, CPAaBHUBATh U YNOpAJL0YUBaTh
4ucia, MPEACTAaBISITH YHCIa Ha KOOPAWHATHOW HPSMOM,
OKPYTJIATH YNCIIA; BBINOJIHATH NIPUKUJAKY U OLleHKY pe-
3yJIbTaTa BBIYUCIICHUH.

PemiaTh TEKCTOBBIE 334241 apu(PMETHISCKIM CIIOCOOOM.
PemiaTe npakTH4YecKue 3aja4dM, coJepiKaliue MMpoIeH-
TBI, JAOJW, YaCTH, BBIPAXKAIOIINE 3aBUCHMOCTH:  CKO-
pOCTh — BpeMsi — pacCTOsIHHWE, IieHa — KoJude-
CTBO — CTOHMOCTB, 00BbEM pabOTHl — BpeMsi — IIpO-
HU3BOJAUTEIBHOCTD TPYy/a.

Pa36upaThb pealbHbIC )KU3HEHHBIC CUTyalnu, pOpMyIn-
POBATh UX Ha SA3bIKE MAaTEeMaTHKH, HAXOAMUTb pellIcHHE,
MpUMEHsIsSI MaTeMaTHYeCKU anmnapat, MHTepnpeTUupo-
BaThb pe3yabTaT

Anre6panyecKkue BbIpaKeHUs
(nmpeobpazoBanne  anrebpanye-
CKHX BBIPAXEHHUH, OIMYCTHUMBIE
3HAYECHUS)

OnepupoBaTh NOHATUSMM: CTEIICHb C IEJIBbIM ITOKa3aTe-
j1eM, apupMETHUYEeCKHH KBaJIpaTHBIM KOpPEHb, MHOTO-
4JIeH, ajredopandeckasi IpoOb, TOXKIECTBO.

BBINOJIHATH OCHOBHBIE AE€MCTBUA: BBIIOIHITH Pacu&Thl
o ¢opmyiiam, peoOpa3oBbIBATH IEJIbIE, APOOHO-paLIH-
OHAJIbHBIC BBbIPAXXCHHUA U BBIPAXKCHHSA C KOPHAMH, pEa-
JIN30BBIBAThH Pa3I0KEHNE MHOTOWICHAa Ha MHOXXUTEIH,
B TOM YHCJIE C HCIIOJIb30BaHUEeM (HOpPMYJ Pa3HOCTH KBa-
ApaToB M KBaJpaTa CyMMbl M PasHOCTH; HAXOIUTHL 10-
MyCTHUMBIE 3HAYEHHSI NEPEMEHHBIX JUIsl IpOoOHO-parno-
HaJIbHBIX BBIPAXKEHUMN, KOPHEH.
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MopaenupoBaTh C TOMOIBIO GOPMYJ peaabHBIe IPOIec-
CBI U SIBJICHHUS

PYyHKIUU (IIOCTPOCHHE, CBOW- OnepupoBaTh NOHATUAMU: QyHKIU, rpaPuK PyHK-
CTBa M3Y4YEHHBIX (DyHKIUI; rpa- WU, HYJIU PYHKIIUHU, TPOMEKYTKH 3HAKOITOCTOSIHCTBA,
(prueckoe pemieHme ypaBHEHHHU IPOMEKYTKH BO3pAacTaHUs, yObIBaHHsI, HAHOOJbIIES U
Hu Hux CI/ICTCM) HaAaHUMCHBIIICC 3HAYCHMUA (byHKI_[I/II/I.

AHanu3upoBaTh, CPaBHHUBATh, OGCYXKJaTh CBOMHCTBa
(pyHKIIM, CTPOUTH UX TpauUKHU.

OnepupoBaTh HOHATUAMU:. NOpsiMas MOPOHOPIUOHATH-
HOCTh, oOOpaTHas MPONOPIHUOHAIBLHOCTh, JIMHEHHas
yHkoms, kBagpatuyHas (QyHKUHs, Iapaboja, Tunep-
Ooua.

Hcnonb30BaTh rpaUKM UIsT ONPEICICHUS CBOWCTB,
MPOLIECCOB U 3aBUCUMOCTEH, JJIsI peLIeHUs 3aJlad U3 APy -
TUX Y4eOHBIX IPEAMETOB U pEabHOU KU3HHU; MOJEJIH-
poOBaTh C MOMOMIBIO T'padUKOB peajibHBIE IPOIECCH U
SIBJICHHSI.

BeipakaTb GOpMyJIaMM 3aBHCUMOCTH MEXJY BEJIHYH-
HaMU

IIpu paszpaboTke padoueil nmporpaMMbl B TEMaTHYECKOM IIJIAHUPOBAHHUHU JIOJKHBI OBITh YYTEHBI BO3MOXK -
HOCTH HWCHOJIF30BAHHA JIEKTPOHHBIX (IM(PPOBBHIX) 00pa30BaTEAbHBIX PECYPCOB, SBISIOMINXCS Y4eOHO-METO-
JTUYECKUMH MaTepuanamMu (MyJIbTHMEIUIHBIE IIPOTPaMMBI, SJICKTPOHHBIE YYEOHHKHM W 3aJa9HUKH, DJICK-
TPOHHBIE OMOJINOTEKH, BUPTyAIbHBIE J1aO0OpaTOPUH, UTPOBBIE MPOrpaMMBbl, KOJUICKIUH HUQPPOBBIX 00paszo-
BaTENbHBIX PECYpPCOB), MCHOJB3YEMBIMHU s OOYYEHUS W BOCHUTAHHUSA PA3JIMYHBIX TPYIIT MOJIb30BaTeNIeH,
MIPEACTABICHHBIMHU B AJIEKTPOHHOM (LIM(GPOBOM) BHAE U peaU3yIOMUMHU AuAakTHdeckne Bo3moxxHoctn KT,
coJiep>)KaHue KOTOPBIX COOTBETCTBYET 3aKOHOATEILCTBY 00 0Opa3oBaHMU.



PABOYAA NMPOrPAMMA YYEBHOIO KYPCA
"rEOMETPUA". 7-9 KITACCbl

LEAN U3YHEHMA YHEBHOI O KYPCA

«MaremMaTHUKy y’ke 3aTeéM y4UTh HaJo, YTO OHA yM B MOPSIAOK
HIPUBOAUT», — IHCAJT BEJIMKUI pycCcKUN yueHbl Muxann Bacunbe-
BuY JlJomoHoCcoOB. U B 3TOM COCTOUT O/JHA U3 ABYX LI€JIel 0OyYeHUsI
reoMeTpUHU KaK COCTaBHOM 4acTH MaTE€MaTHUKHU B IIKOJE. DTOU Leau
COOTBETCTBYET JIOKa3aTeJbHasl JIMHUSI IIPEIIOIaBaAHUsI TEOMETPHH.
Crienyst npeaCcTaBICHHON paboueild mporpaMMe, HAUYMHasl C CEbMOTO
KJjlacca Ha ypoKaxX reOMeTpHUHU O0yYarolIHuics YIUTCs IPOBOJIUTH J10-
Ka3aTeJIbHBIE PACCyXICHHS, CTPOUTH JOTMYSCKNE yMO3aKIIOUCHHUS,
JOKa3bIBaTh UCTHUHHBIC YTBEPKIACHUS U CTPOUTH KOHTPIIPUMEPHI K
JIOKHBIM, IMIPOBOAUTH PACCYXKXACHUA «OT MPOTHUBHOI'O», OTJINYATH
CBOMCTBa OT IPU3HAKOB, (DOPMYIUPOBATH OOpaTHBIE yTBEPKIACHUSI.
Y4YeHuK, OBJIaAEBIINNH HUCKYCCTBOM pacCyXJaTh, OyJAeT MPHUMEHSTH
€ro u B OKpyXaromieit »xkus3Hu. Kak nucan reomerp u nexaror rops
denoposud llapeiruH, «I1I0ABMHU, MIOHUMAIOIINMHA, YTO TAKOE /10 -
Ka3aTeJbCTBO, TPYJIHO U Ja’kKe HEBO3MOXKHO MaHHITYJINPOBaTH». U B
3TOM COCTOUT BaXKHOE BOCIHUTATEJILHOE 3HAUCHHUE M3YUCHUS TeoMe-
TPUH, HNPHUCYyIIEe UMEHHO OTCYECTBEHHON MaTeMaTHYECKOM IIKOJIE.

BwmecTe ¢ TeM aBTOPHI IIPOrpaMMBbI IIPEIOCTEPETaAlOT YUUTEIST OT
HU3JIMIIHEro (popmaninzmMa, OCOOEHHO B OTHOIIEHHH Ha4yaJl ¥ OCHOBA-
HuMl reomerpun. Ppanmy3ckuii marematuk JKan /[penonHe 1o 3TO-
My TOBOJY BBICKazajcs Tak: «HTo Kacaercs IeIUKaTHON MpoOIeMBbl
BBEJICHUSI KaKCHOM», TO MHE Ka>KeTCsl, YTO Ha IIEPBBIX MOpPax HYX-
HO BOOOIIIe n36eraTth NPOU3HOCUTH caMO 3TO cJioBO. C Jpyroi xe
CTOPOHBI, HE CJIEJIyeT yIyCKaTh HHU OJHOW BO3MO>XHOCTH J1aBaTh
MIPUMEPHI JOTHUYECKUX 3aKIIOYESHUH, KOTOPhIE Ky/1a B OOJIbIIIel Me-
pe, HEM HNACA aKCHUOM, SIBJIAIOTCA UCTUHHBIMHU U €AUHCTBCHHBIMU
JIBUTATEISIMA MAaTEMAaTHYIECKOTO MBIIIICHUSD.

BTopoii 11e1br0 u3ydeHUs FEOMETPUH SIBJISIETCSI UCIIOJIb30BaHUE
e Kak HUHCTPYMEHTA IPHU PCIICHHUHN KaK MAaTCMAaTUYCCKUX, TaK "
OpakTUYECKUX 3a7ad, BCTPEUAIOIIUXCs B pealbHOU XU3HU. OKOH-
YUBIIUNW KypC I'€OMETPHHU HIKOJBHUK JOJIKEH OBITh B COCTOSIHUU
OMNpeJIeIUTh TEOMETPUIECKYI0 (QUTYpy, ONHUCATh CIIOBAMH JaHHBIN
4epTEXK UM PUCYHOK, HANUTHU IJIOIAdb 3€MEJIbHOIO yJacTKa, pac-
CUMTATh HEOOXOJAMMYIO JUIMHY OINTOBOJIOKOHHOI'O Kabeis WM Tpe-
Oyemble pa3Mephl rapaka JJist aBTOMOOWIISI. DTOMY COOTBETCTBYET
BTOpas, BBIYHUCIIUTCIIbHAA JIMHUA B U3YYCHUU T'COMCTPHUHU B INIKOJIC.
JlaHHasi mpakTU4decKasl JIMHUsI SBJISIETCS HE MEHEE Ba)KHOM, 4yeM
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nepsasi. Emé IlmaTton mpennuceiBai, 4To0bl «rpaxaane IIpexpac-
HOTO ropoga HM B KOEM CJIiydya€ HE OCTABJIAIIN T'€COMETPHUIO, BEIb HC-
MaJIOBa)XHO Ja)ke MOOOYHOe e€ IpUMEHEHNE — B BOCHHOM JIeJie Ja,
BIIpOYEM, U BO BCCX HAayKaxX — IJId JYUYLICTO UX YCBOCHUA: Mbl B€b
3HaeM, Kakasg OECKOHEUYHas pa3HHUIla CYIIECTBYET MEXIY UEIIOBEKOM
OpUvIaCcTHBIM K T'€OMETPHUH U HEIIPUIACTHBIM> . I[J'I}I OTOTO YYUTEIT IO
PEKOMCHAYCTCA HOI[6I/IpaTI> 3aa4uu IMPAKTHYCCKOTI'O XapaKTepa IJid
paccMaTpuBacMbIX TEM, YUUTH I[eTeﬁ CTPOUTH MAaTEMATUYCCKHUEC MO-
ACIN PpCaJIbHBIX >XHU3HEHHBIX chyauHﬁ, IPOBOAUTHE BBIYHCIICHUSA U
OLCHUBATh aAC€CKBATHOCTD INOJIYUYCHHOI'O pe3yJibTara. Kpai/'IHe Ba>XHO
HOIL‘-IépKI/IBaTI) CBs3U I€OMETpUU C APYTI'MMU IIpeaMEeTaMu, MOTUBHU-
poOBaTh HCIIONB30BAThH OIPEIACICHHUS Te€OMETPUISCKUX (PUTYp U MHO-
HSATUI, JEeMOHCTPUPOBATH IPUMEHCHHUE ITOJTYUYCHHBIX YMCHUUA B QH-
3UKEe U TeXHUKE. DTH CBsI3M HaumOouiee sipKo BHAHBI B Temax «Bek-
TOPBI», <(TpI/IrOHOMCTpI/I‘IeCKI/IC COOTHOIJ_ICHI/ISI»,«MCTO,E[ KoOpAWHAT»
n «Teopema ITudaropa.

B 3akinroueHue conuiéMcs Ha BEJIMKOIO MaTeMaTuKa M acTpOHOMa
HNoranna Kenmnepa, 9ToObl emé pa3 MOTYESPKHYTh H METalpeIMeT-
HOC, U BOCIHHUTATCJIBHOC 3HAYCHHC T'COMCTPHU! “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 mM3ydaeTcs ydeOHBIH
Kkypc «['eomeTpus», KOTOPBIi BKIIOUAET CIIEAYIONINE OCHOBHBIE pa3-
nenbl coaepxkanus: «['eomerpuyeckue GUrypbl B UX CBOMCTBa,
«/I3MepeHne reoMeTpHYecKnX BEIIMYUH», a TakXke «JlekapToBbl
KOOPJIMHATHI Ha INIOCKOCTH», «BekTopb», «JIBM)KEHUSI ILIIOCKOCTHY
n «IIpeoOpa3zoBaHHUS TOIOOUS.

VY4eOHBIN TUIaH TIpegycMaTpUBacT U3yUeHUE I'eOMEeTpHUU Ha 0a3o-
BOM YpPOBHE, MCXOJsl U3 HE MeHee 68 ydeOHBIX 4acoB B y4eOHOM
roay, Bcero 3a Tpu rojga o0ydenuss — He MeHee 204 yacos.

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

HauvanpHble TOHATHSA TeoMeTpun. Todka, npsiMasi, OTPE30K, JIy4.
Yron. Buasl yrinos. BepTukanbHble U CMEXHBIC YIJIbl. buccekTpu-
ca yrna. JlomaHasi, MHOroyroiabHUK. IlapanneabHOCTs U HEepIEHIU-
KYJISIDHOCTH HPSIMBIX.

Cummerpuunble ¢Gurypsl. OCHOBHBIE CBOICTBa OCEBO CHMMe-
Tpuu. IIpuMepsl CHMMETPHUH B OKPY KAIOIIEM MHpE.

OCHOBHBIE TIOCTPOCHHSI C MOMOIIBIO MOUPKYJISI W JIMHEHUKH.

TpeyronsauK. BrIcoTa, MenmaHa, OMCCEeKTpHca, UX CBOMCTBA.
PaBHOOEnpEeHHBIN U PAaBHOCTOPOHHHUU TPEYTOJIHHUKH. HepaBeHCTBO
TpEeyroabHHKA.

CBoiicTBa U NMPHU3HAKH PAaBHOOEIPEHHOTO TpeyrojbHHUKa. [Ipu-
3HAKH PABEHCTBA TPEYTrOJbHUKOB.

CBoiicTBa U NpPU3HAKHU HapaJlIeIbHBIX NpsAMbIX. CyMMa yTJIoOB
TpeyrojbHHUKa. BHeNIHNE yriabl TpeyrojJbHUKA.

IIpsiMmoyronbHblii TpeyrojbHUK. CBOWCTBO MeIHaHbI MPSIMO-
YI'OJIBHOT'O TPEYTOJIBHUKA, IPOBEAEHHON K rurnorenyse. Ilpusnaku
paBeHCTBA MPSIMOYTOJIBHBIX TPEyTroJbHUKOB. IIpsiMOyronsHbIi Tpe-
YTOJBHUK ¢ yriom B 30°.

HepaBeHcTBa B reOMETpHUH: HEPABEHCTBO TPEYTOJbHUKA, HEpaA-
BEHCTBO O JJIMHE JIOMAHOMW, TeopeMa O OOJIbIIEeM yTJIe U OOJIbIIel
CTOpPOHE TpeyroabHUKA. [leprnieHauKyssip U HaKJIOHHAasI.

I'eomeTpuueckoe Mecto Touek. buccekTpuca yria U cepeIuHHBIA
NEePIEeHIUKYISIP K OTPE3Ky KaK TeOMEeTPHUIECKUEe MECTa TOUYEK.

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

8 knacc

YereipéxyroasHuku. Ilapamienorpamm, ero npu3Haku U CBOM-
ctBa. HacTHBIE CiIydad MapajjieJorpaMMoB (IPSIMOYTOJIBHHUK, POMO,
KBaJlpaT), UX MPU3HAKU U cBoMcTBa. Tpanenwus, paBHOOOKas Tpa-
neuus, e€ cBolicTBa U npusHaku. [IpsiMmoyronbHas Tpamneunusi.

Meton  yaBoenus  Menuanbl. lLleHTpanbHast ~ cUMMeTpHs.

Teopema daneca u TeopemMa O NMPOIOPIHUOHAIILHBIX OTPE3KaX.
CpenHue JTUHUM TPEyroabHUKA U Tpaneuuu. L{leHTp macc TpeyroJs-
HHKAa.

I[MTonobue TpeyronbHUKOB, ko3 dunueHT nonoodus. [Ipusznaku mno-
106ust TpeyroiabHUKOB. IIpnMeHeHne mog00us IpH PEIISCHUN MpaK-
TUYECKUX 3aaad4.
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CsoiicTBa momiazie reomerpudecknx ¢puryp. P@opmyiibl JUis
IUIOIIaM TPEYTOJIBHUKA, IapajieiorpaMmma, poMmOa U Tparenuu.
OTHoIIeHUEe TUToIane Mogo0OHBIX GUTYDP.

Brraucnenune nnomazneit TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha
KJIeT4aToU Oymare.

Teopewma IMudaropa. Ilpumenenue Teopemsl [Iudaropa mpu pe-
IIIE€HNHU MPaKTUYECKUX 3ajad.

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

BrnimcanHbie 1 EHTPaJILHBIC YTIJIBI, YTOJ MEXIY KacaTeIbHON 1
XOpaoH. YTIbl MEXIy XOpJlaMH U CeKylUIUMU. BrincaHHbIe U onu-
CaHHbIC 4YETBIPEXYTOJBHUKU. B3auMHOE pacrojioKeHue [ABYX
okpyxHOcTel. Kacanme okpyxHocTeli. OOmue kacaTelIbHbIC K IBYM
OKPY>KHOCTSIM.

9 knacc

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

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

IIpeoOpa3zoBanue mogo0us. [1ogo0ue COOTBETCTBEHHBIX SJICMEH-
TOB.

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

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

JlekapTOBBI KOOPpAWHATHI Ha INIOCKOCTHU. Y PaBHEHHS NPAMOM U
OKPY’>KHOCTHU B KOOpJMHATaX, NepeceyeHnue OKPYXKHOCTEH U mps-
MBIX. MeTOJI KOOpJAUHAT U €r0 MPpUMEHEHHE.

[TpaBribHBIE MHOTOYTOJIBHUKHU. JlmnHA OKpy»XHOCTH. ['pamycHas
W pajuaHHasi Mepa yrJja, BBIYHCIEHHUE UIMH JIYI OKPY>XHOCTEH.
ITnomane Kpyra, ceKTopa, CerMeHTa.

JIBMOKEHHsI TUIOCKOCTH W BHYTPEHHHE CHMMETPUH (QUryp
(pnmeMmeHTapHbBle TpencTaBieHus). [lapamnensusiii nepenoc. IloBo-
porT.
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MNAHUPYEMbIE MPEAMETHBIE PE3Y/IbTATbI OCBOEHMSA PABOYEM
NMPOrPAMMbI KYPCA (MO rOJAM OBYYEHMA)

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

7 knacc

6 Pacrio3HaBaTh M3y4eHHBIE TeOMETpUUECKUE (PUTYPBI, ONPEaesTh
WX B3aMMHOE pAacIIOIOKEHUE, N300pakaTh TeOMeTpuUecKue ¢u-
TypBI; BBINOJIHATH YEPTEXKHU IO YCIOBHUIO 3amaud. M3mepaATs JIm-
HEWHBbIe U YIJIOBBIE BEeJIWYUHBI. PemnraTe 3a7auu Ha BBIUMCICHUE
JUIAH OTPE3KOB U BEIWYHUH YTJOB.

6 Jlenate rpyOyI0o OLICHKY JIMHEWHBIX M YTIJIOBBIX BEJIIMYHWH IIpEaMeE-
TOB B peaJibHOM >KU3HHM, pa3MepoOB IPHUPOJIHBIX 00BeKTOB. Pas-
JIMYaTh pa3Mepsl ITUX OOBEKTOB IO IMOPSAKY BEIMYWHBEL.

6 CTpOUTH YEPTEKU K F€OMETPUUYECKUM 3ajadaM.

6 ITonp30BaTbCs MPHU3HAKAMHU PABEHCTBA TPEYTOJIbHUKOB, HUCIONb-
30BarTh NMPU3HAKH M CBOWCTBAa PaBHOOCAPEHHBIX TPEYTrOJLHUKOB
IIpU peUICHUHN 3ajad.

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

6 Ilomp3oBaTbCcsi NMpPHU3HAKAMH PaBEHCTBA IPSIMOYTOJBHBIX TpEy-
TOJIBHUKOB, CBOMCTBOM Me€IHUaHbl, MPOBEAEHHON K THIIOTEHY3€
MPSMOYTOJILHOTO TPEYTOJbHUKA, B PEIICHUN IT'€OMETPHUUECKHUX 3a-
Jad.

6 OmpenensiTh MapajieIbHOCTh MPSIMBIX C MOMOIIBIO yTJIOB, KOTO-
pele obpasyeT ¢ HUMH cekymas. OmnpenensiTe NapajuIeIbHOCTh
MNPSAMBIX C HOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOU mpsi-
MOH 10 TOYEK APYroil IpsIMOU.

6 Pemratp 3aaun Ha KjeT4aToi Oymare.

6 IIpOoBOIUTH BBIYMCICHUS M HAXOJAHUTH YHCIIOBBIE M OyKBEHHBIC
3HAUYEHUS YIJIOB B I'€OMETPUUYECKUX 3ajladaX C HCIOJb30BaHUEM
CYMMBI YIJIOB TPEYIrOJbHHUKOB M MHOTOYIOJBHHKOB, CBOWCTB
YIJIOB, OOpa30BaHHBIX IPU IIEPECEUEHHUH JIBYX IMapaJuIeJIbHBIX
NpsIMBIX CeKylleil. PemaTe nmpakTHYeckue 3aadyd Ha HaxoXIe-
HUE yIJIOB.

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

6 @OopMyIHUpPOBATh OIPEACIICHUS] OKPYXHOCTH M Kpyra, XOpAbl U
JAuaMeTpa OKPY>XHOCTH, MOJIb30BAaThCsl HUX CBOMCTBaMU. YMETh
MIPUMEHSTh 3TH CBOWCTBA MPH pPEIICHUM 3a7ad.
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6 BnaneTs HOHSITUEM OMHCAHHON OKOJIO TPEYTrOJIbHUKA OKPY>XKHO-
CTH, yMETh HaxoauTh ¢€ neHtp. Ilomp3oBarecs ¢pakTamMmu 0 TOM,
9TO0 OMCCEKTPHUCHI YIJIOB TPEYTOJIbHNUKA IEPECEKAIOTCSI B OMHOM
TOYKE, U O TOM, YTO CEpEAUHHBIEC NEePHEHANUKYJIAPBLI K CTOPOHAM
TPEYTOJILHUKA MEPECEKAIOTCSI B OJHOU TOYKE.

6 BrmageTp moHsITHEM KacaTeJIbHOW K OKPYXHOCTH, OJIB30BATHCS
TEOpEeMOil 0 NMEePHEeHAUKYJIIPHOCTH KacaTeJIbHONW U paauyca, Ipo-
BEIEHHOTO K TOUKE KacaHMUsI.

6 Ilonp3oBaTbCsl MNPOCTEUIINMH TI€OMETPUYECKMMH HEpaBEHCTBAa-
MU, TOHUMAaTh UX MPAKTUYECKHI CMBICI.

6 IIpOoBOIUTE OCHOBHBIE T€OMETPUUECKHE MOCTPOCHHUSI C IMOMOIIBIO
LUPKYJIS U JIUHEUKU.

8 knacc

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

6 [IpuMeHATh CBONWCTBA TOYKHU MEPECEUCHUS] MEANAH TPEYTrOJbHUKA
(ueHTpa Macc) B pelIieHuH 3ajad.

6 BrnageTp moHsTHEM cpenHel JUHHUH TPEyroJIbHUKA M TpalleluH,
MIPUMEHSATh UX CBOMCTBA MpPHU PEUICHHH I€OMETPUUYECKHUX 3ajad.
ITonb3oBaTecst Teopemoit daneca U TEOPEMOU O NPONOPLUHUOHATIb-
HBIX OTPE3Kax, IPUMEHSTh UX JUISI PEIICHUS TPaKTUYECKUX 3a/1a4.

6 IIpUMEHSITh TIPU3HAKHU 110100MSI TPEYTOJILHUKOB B PEIICHUH TI'€O-
METPHUYECKHUX 3a7ad.

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

6 BrnaneTs mMOHATHSIMH CHHYyCa, KOCHHYCa M TaHT€HCa OCTPOro yria
MPSMOYTOJILHOTO TpeyroyjbHuKa. [10JIp30BaTHCS TUMH MOHSTHS-
MU JUISI peHICHUST TPAKTHYSCKUX 3a7ad.

6 Berancisate (pa3siIuyHBIMH CIOCO0aMM) TIJIOIIAAb TPEYTOJIbHUKA U
IUIOIIAJM MHOTOYTOJIBHBIX (GUTYp (MOJB3YsICh, I'/Ie HEOOXOJIMMO,
KanbKyasaTopoM). [IpuMeHSITs MOJTydeHHBIE YMEHUS B HpaKTHUE-
CKHX 3ajadvax.

6 BnameTs MOHATHAMH BOHCAHHOTO M IEHTPAIBHOTO yTJja, UCIIOJb-
30BaTh TEOPEMBbI O BIIMCAHHBIX yIJIax, yriax Mexay Xopaamu (ce-
KyIIMMH) W yIrje MeXJy KacaTeJIbHON W XOpJOW HpHu pelieHuH
TeOMETPHUYECKHUX 3a7ad.

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

MATEMATUKA. 5—9 knacchl 75



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

9 knacc

6 3HaTh TPUTOHOMETPUUYECKHE (YHKIHHU OCTPHIX YTIJIOB, HAXOJUTh
C MX TIOMOIIBIO PA3JIMYHBIE 3JIEMEHTHI MPSIMOYTOJBHOTO Tpey-
rOJIbHUKA («pelIeHrne MNPsSIMOYTOJIbHBIX TPEYroJIbHUKOB»). Haxo-
JUTH (C TIOMOIIBIO KaJbKYJISITOPA) JJIMHBI M yIJIbl JJIs1 HeTalOJInd-
HBIX 3HA4YEHUM.

6 ITonp3oBaTbcsa (popMyIaMH NPUBEACHUS M OCHOBHBIM TPHUTOHO-
METPUYECKUM TOXXJIECTBOM JJIsI HAXOXKJACHUS COOTHOIIEHUN MeX-
Iy TPUTOHOMETPHUYECKUMH BEIIMUYMHAMH.

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

6 Bmagers moHsSTHAMH HpeoOpa3oBaHHUsS ITOJOOUSI, COOTBETCTBEH-
HBIX 3JIEeMEHTOB NonoOHBIX ¢uryp. [lonp3oBaTbcs cBolicTBamu
MOoA00MSI MPOU3BOJIBHBIX (UTYP, YMETh BBIYUCISTH JUIMHBI M Ha-
XOJUTH yIabl y nonoOHbIX puryp. [IpuMeHsTs cBolicTBa Mogo0us
B MPAaKTHYECKUX 3aJlayax. Y METh IIPUBOAUTH IMPUMEPHI ITOTOOHBIX
¢dburyp B OoKpyxaroliieM MHupe.

6 ITomp30BaThCS TeopeMaMHU O HPOU3BEACHUM OTPE3KOB XOPJI, O
MIPOMU3BEICHUHN OTPE3KOB CEKYyIIMX, O KBaJpaTe KacaTeIbHOI.

6 ITosib30BaThCs BEKTOPAMH, IOHUMAaTh UX F€OMETPHYSCKUN 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 IUIOCKOCTH, IIPHUMEHSTH
€Tr0 B PEIICHUH N'€OMETPUYECKHUX M MPaKTUYECKHUX 3a7ad.

6 BrnameTp MOHSATHUSIMH HNPAaBUIBHOTO MHOTOYTOJIBHUKA, JIJTHHBI
OKPY>XHOCTH, JJIUHBI IYTH OKPY>XHOCTH M paJUaHHON MEpHI yria,
YMETB BBIUUCIISITh ILUIOIA1b KpyTa u ero yacted. [IpuMmeHsaTs no-
JIydE€HHbIE YMEHUsI B MIPAKTUYECKUX 3ajavax.

6 Haxomute ocm (MIm HEHTPHI) CHMMETPUH (GUTYDP, MPUMEHSTH
JBWKCHUS TUIOCKOCTH B MPOCTEHIINX CiIydasX.

6 IIpMeHATH TTOTydYeHHBIC 3HAHHUSA HaA IPAKTHKE — CTPOUTH MaTe-
MaTUYeCKHEe MOJENH JUIS 3aJad peajlbHONW >KM3HH M IIPOBOIUTH
COOTBETCTBYIOIINE BBIYMCIICHUS C IMPUMEHEHHUEM MOJ00us U TpH-
TOHOMETPHUYECKNX (PYHKIUH (IMOIB3YsICh, I'/Ie HEOOXOIUMO, KaJlh-
KYJIITOPOM).

76 Paboyas nporpamma
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TEMATWUYECKOE MJIAHMPOBAHME YYEBHOTO KYPCA
(MO rOZIAM OBYYEHMS)

7 knacc (He MeHee 68 v)

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

OcHOBHOE coaeprKaHue

OCHOBHbI€E BU/bI
AeATeJbHOCTH 06y4alomuxcs

IlpocTeiimue
reoMeTpuyeckKue
durypnt

U MX CBOMCTBA.
H3mepeHnue
reoMeTpu4yecKUx
BeJIMYUH

(14 4)

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

IMepumerp u momans GuUryp, co-
CTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB

PopMy/IMPOBATh OCHOBHbIC IOHATHUS U OIpernese-
HUSL.

Pacrno3sHaBaTh U3y4eHHBIE TeOMETpUIECKHE QUTy-
pBl, onpefesiATh UX B3aUMHOE pPACIIOJIOKEHHE,
BBINOJIHATB YEPTEXK MO YCIOBUIO 3a/1aUH.
IIpoBOAUTE NpocCTEHIINE NOCTPOCHUS C IOMOILBIO
LOUPKYJISI U JTUHEHKH.

HN3MepATh IuHEHHbIE U YIJIOBbIE BEJIMYUHBI T'€O0-
METPHUYECKHX U MPAKTUIESCKUX OOBEKTOB.
OnpeaesAaATh «Ha Tiia3» pa3Mepbl peallbHBIX 00b-
€KTOB, IPOBOAMTD IrpyOyI0 OIIEHKY UX Pa3MepOB.
PemiaThk 3a7auyu Ha BBIUMCJICHHE JUIMH OTPE3KOB U
BEJIMYHUH YIJIOB.

PemiaThk 3a71a4y Ha B3aUMHOE PACIIOJIOKEHHE I'e€O-
MeTpHUUYecKuX puryp.

IIpoBOAMTE KIIACCU(HUKANNIO YTIJIOB, BBIYHUCIAATH
JUHEWHBIE U YIJIOBBI€ BEJINYHNHBI, nNpoBOAMUTDb HE-
00XO0JIMMBIE JI0Ka3aTeJIbHBIE PacCy IESHUS.
3HAKOMUTBCS C UCTOPUEN pa3BUTHSI T€OMETPUHU




8.

ewwedlodu sehoged

IIpodoaiceHue

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

OcHOBHOE coaepiKaHue

OcHOBHBIE BU/bI
JAeATeJTbHOCTH 00y4armuXcsa

TpeyrojbHUKU
(22 y)

ITonAaTHe O paBHBIX TPEYroJbHUKAX
U IIEPBUYHBIC IIPEACTABICHUS O paB-
HBIX (KOHTPYSHTHBIX) purypax. Tpu
IIpU3HAaKa paBEHCTBA TPEYrOJbHU-
KOB.

IIpu3Haky paBeHCTBA NPSIMOYTOJIb-
HBIX TpeyrojbHUKOB. CBoiicTBO Me-
JUAHBI MPSIMOYTOJIBHOTO TPEYTOJIb-
HUKA.

PaBHOOenpeHHBIE W PaBHOCTOPOH-
HUE TpeyrojbHuku. IlpusHaku wu
CBOHCTBa PaBHOOEIPEHHOTO Tpey-
TOJIbHHKA.

IIpoTtuB OGonbiIedi CTOPOHBI TpEy-
TOJIBHHUKA JISKUT OONBIINIL yTOII.
IIpocreiilne HepaBeHCTBA B reoMe-
Tpun. HepaBeHCTBO TpeyroibHUKA.
HepaBeHncTBO 10MaHOH.
[IpsiMOyronbHBINH TPEYTOJIbHUK C
yriom B 30°.

IlepBbplie mOHATUS O JOKa3aTElb-
CTBaX B T'€OMETPHUU

Pacno3HaBaThk napbsl paBHBIX TPEYTrOJbHHUKOB Ha
TOTOBBIX YepTexax (C yKazaHHUEM IIPU3HAKOB).
BbIBOAUTB ciiencTBHUsI (PaBEHCTB COOTBETCTBYIO-
IIMX 3JIEMEHTOB) U3 PAaBEHCTB TPEYTOJIBbHHUKOB.
®opMy/IMPOBATh OIPEICICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJBHOTO, HOPSAMOYTOJBHOTO, pPaBHOOCIPECH-
HOTO, PaBHOCTOPOHHErO TPEyrOJIBHUKOB; OWCCEK-
TPHUCHI, BBICOTHI, M€JWaHbl TPEYrOJbHHKA; CeEpe-
JAUHHOT'O TIICPIICHAUKYJIsIpa OTpPE3Ka; MnepumMerpa
TPEyroJbHUKA.

dopMy/IMpOBaTh CBOHCTBA M TMPU3HAKH PaBHOOE-
OPEHHOT'O TPEYTrOJIbHUKA.

CTPOMTD uepTeKH, peliaTh 3a4a4M C TOMOIIBIO Ha-
XOXKICHUA PpaBHBIX TPEYTOJIBHUKOB.

IIpuMeHATHb NpU3HAKU PABEHCTBA NPSIMOYTOJIbHBIX
TPECYTOJIBHUKOB B 3aJa4dax.

Hcnosib30BaTh 11u(poBbIe pecypchl AJIsS UCCAen0-
BaHUSA CBOWCTB U3ydaeMBIX (PUryp.

3HAaKOMUTBHCA C UCTOPUEN Pa3BUTHI I'€OMETPUH

INapanienbHbIe
npsAMeIe, CyMMa
yIJIOB TPEYyroJibHUKa
(14 4)

ITapannenbHble NPsSIMbIE, UX CBOM-
ctBa, llaTeii moctynar EBkinna.
Haxkpect nexxaimue, COOTBETCTBEH-
HbIE U OJTHOCTOPOHHHUE yribl (0Opa-

®opMy/IMPOBATh NOHATHE [MaPATIICIBHBIX MPSI-
MBIX, HAXOAMUThb MPAKTHYSCKHUE MPUMEPDI.
HN3y4yaThb cBoiicTBa yrioB, 0Opa30BaHHBIX MPH Ie-
pecedeHn NapajuiebHbIX MPSIMBIX CEKYIIeH.
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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 TpeyrojabHUKa U MHO-
rOyTroJIbHUKA.

BHemnue yrisl TpeyrojibHUKa

IIpoBOAMTL JAOKa3aTeJbCTBA NapajUICIIbBHOCTH
JABYX MNPsIMbIX € IIOMOULIBIO YIJIOB, 06pa3OBaHHI>IX
IIpU [EPECEUYCHUHU ITUX IPSIMBIX TPETbed HPAMOIL.
BBIYMC/IATHL 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)

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

dopmyMpoBaTh OIpee/IeHUA: OKPYXKHOCTHU, XOp-
bl, AUaMeTpa M KacaTelbHOU K okpyxHoctu. U3-
ydyaTh HX CBOICTBa, MPU3HAKH, CTPOMUTBL UEPTEKU.
HccaepgoBaTh, B TOM 4ncie MCNOJIb3ysA BUPPOBHIE
pecypcChbl: OKPY>KHOCTb, BIMCAHHYIO B YroOJ; LEHTpP
OKpPY>KHOCTH, BIMCAHHOM B YIroJl; paBEHCTBO OTpe3-
KOB KacaTeIbHBIX.

Hcnoab3oBathk MeToa I'MT mis nokasaTenbcTBa
TEOpEeM O MEePEeCceUeHNN OUCCEKTPUC YTIIOB TPEy-
TOJBHHUKA W CEPEIMHHBIX MEePHEeHINKYISIPOB K CTO-
poHam TpeyroabHuka ¢ momouibio I'MT.
OBJiaieBaTh NOHATUSMM BIINCAHHON U OITMCAHHOM
OKPY)KHOCTEH TpeyrojabHHUKa, HAXOAUThb IICHTPHI
OTHUX OKPYKHOCTEM.

PemaTe ocHOBHEIC 3aJ4a4YM Ha MOCTPOEHHUeE: yIIa,
paBHOTO JAaHHOMY; CEPEIMHHOTO NMEPIEHIUKYISIpa
JAHHOTO OTpe3Ka; IMPSIMOM, MPOXOJsICH 4Yepes3
JMaHHYIO TOYKY W NEPIEHIUKYISIPHON TaHHOM Mpsi-
MOIi; OMCCEKTPUCHI TaHHOTO YTJ1a; TPEYTrOJIbHUKOB
IO pa3JINMYHbIM DJICMCHTAaM.

3HAKOMUTBCS C UCTOPUEN pa3BUTHSI T€OMETPUHU
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ewwedlodu sehoged

IIpodoaiceHue

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

OcHOBHOE coaepixKaHue

OcCHOBHBIE BU/JbI
AeATeJIbHOCTH 06yqaloumxc51

IloBTOpEHME, 0606-
nmeHue

3HAHUU

(44)

IToBTOpenue u 000OIIEHHE OCHOB-
HBIX MOHSITUM M METOHOB Kypca
7 xmacca

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

8 knacc (He MeHee 68 u)

HasBanue
pa3gesia (TeMbl)
Kypca (4ucj10 4yacoB)

OcHOBHOE coaeprKaHue

OCHOBHBI€E BU/bI
AeATeJbHOCTH 06y4alomuxcs

YeTbIpéXyroJbHUKU
(12 4)

ITapanmenorpamm, ero IpU3HAKA U
cBolicTBa. HacTHbIE cilydau rapai-
JIeIIOTPaMMOB (IpsIMOYTOJIFHUIK,
poM0O, kBaapaT), UX HOPU3HAKU U
cBoiicTBa. Tpamenms. PaBHoOOKast u
OPSIMOYTOIbHAs TPATICIHH.

VY nBoenue mequansl. LleHTpanbHas
CUMMETPHsI

HN306pakaTh U HAXOAUThb Ha YCPTEKaX UYCTHIPEX-
YTOJIBHHUKHU Pa3HBIX BUIOB M UX DJIEMEHTBHI.
dopmysupoBaTh Oonpejes/ieHUs: mapaieorpamma,
NpsSMOYTOJbHHUKA, pOMOa, KBajapara, Tpareiuu,
paBHOOOKOU Tpanenuu, MPsIMOYTOJILHON TpaIieIiu.
Jloka3bIBaTh M MCIOJIb30BaTh NPHU pelleHMH 3344
MpU3HAKH W CBOWCTBA: mapajuiejorpamMma, MmpsiMo-
yrojipHukKa, pomba, KBajpaTa, TpalelHH, pPaBHO-
OOKOM Tpamenuu, MpsiMOyTroJIbHOW TpareinH.
IIpyuMeHATH MEeTO/J, YIBOSHHS MEIWaHbl TPEYToJb-
HUKA.

Hicnosib30BaTh U pOBBIE PeCcypcChl ISl UCCIEI0-
BaHMSI CBOWCTB M3y4yaeMbIX GHUTYD.

3HAKOMMUTBHCA C UCTOPUEN pa3BUTHS T'€OMETPUH
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Teopema daneca
U TeopeMa O Hpo-
MOPIUOHATBHBIX
oTpe3Kax, NoJ06-
Hble TPEeYTroJIbHUKHI
(15 4)

Teopema daiieca u Teopema O Mpo-
IMOPIIMOHAJIBHBIX OTpe3Kax.
Cpennsiss JIUHHST TpPEyTroJbHHUKA.
Tpamenyst, e€ cpeaHsIsT TUHUS.
ITporoprioHanbHEIE OTpPE3KH, IIO-
CTpOEHHE YEeTBEPTOro MPOMOPLHO-
HaJIBHOTO OTpe3Ka.

CBoiicTBa LIGHTpa Macc B TPEYyroJjb-
HHUKE.

ITonoGHBIE  TpeyroJbHHKH. Tpu
MpU3HAKa MOXO00HST TPEyrOJIbHUKOB.
IIpakTueckoe mpuMeHeHue

IIpoBOAMTEL IMOCTPOEHUSA C TOMONIBIO ITUPKYIS U
JIMHEWKHN C HUCHOJIb30BaHUE TeopeMbl dajieca U Te-
OpeMEI O MPONOPHHUOHAIBHBIX OTPe3KaX, CTPOUTH
4eTBEPTHIA ITPOIOPIIMOHAIIBHBIN OTPE30K.
IIpoBOAMTE A0Ka3aTe/JbCTBO TOTO, YTO MEIUAHBI
TPEyroJbHUKA MIEPECEKAI0TCs B OJHON TOYKE, U Ha-
XOAUTBb CBSA3b C IIEHTPOM Macc, HAXOAUThb OTHOIIIE-
HHE, B KOTOPOM MEIUAHBI JENSTCSI TOUKOHN UX mepe-
CeUEHUS.

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

PemaTh 3aja4M Ha NOJOOHBIE TPEYTOJIBHUKH C TIO-
MOIIBIO CAMOCTOSITEJIBHOIO MOCTPOCHUS YepTEKEH
1 HaXOXKIAEHUsS MOJOOHBIX TPEYTOJIbLHUKOB.
IIpoBoAMTHL AOKasaTes/IbCTBA C HCIOJIb30BAaHUEM
MIPU3HAKOB MOI00MS.

JlokaspIiBaTh TPH IIPU3HAKA TOAOOUS TPEyTOIbHU-
KOB.

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

[Maomaam.
HaxoxxaeHue
miomaaen
TPEeyroJibHUKOB

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

[lonsitue 00 oOmeil Teopuu mIIO-
aau.

DopMybl AJ1s IIIOIAAA TPEYTOJIb-
HHKa, apajiegorpamma. OTHoILIe-
HUE IUTONIaAeii TPEeyroJIbHHUKOB C
OOIIIMM OCHOBAHHEM WM OOIIEN
BBICOTOM.

OB/1aseBaTh NepPBUYHBIMU NpeACTABJIEHUSIMHU 00
o01eit Teopun momaan (Mepsl), pOpPMyJIMpPOBATH
CBOMCTBA IUIONIANM, BBIACHITH  HMX  HArJsIHBIA
CMBICIL.

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

IIpodoaiceHue

HasBanue
pa3gesia (TeMbl)
Kypca (4ucj0 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/bI
AeATeJIbHOCTHU o6yqamnmxc;1

Breraucnenue I1romanci CIOMKHBIX
¢uryp gepe3 pazOucHUE HA YacTH U
JOCTpPOCHUE.

ITiomanm ¢uryp Ha KireT4aToi Oy-
Mmare.

ITmomanu monoOHBIX ¢uryp. BeI-
YHUCIEHUE IUIOMIaJeH. 3agauym ¢
MPaKTUYCCKUM CcoJiepKaHueMm. Pe-
MICHWE 3a7a4 C IIOMOIIBI METOoa
BCIIOMOI'aTCIbHOM IIOIIAIH

BbIBOAMTH (GOPMYIIBI IUIOIAIN BBITYKIIOTO YETHIPEX-
YTOJIbHUKA Yepe3 AUaroHajii U yTrol MeXIy HUMH.
HaxoauTh montaaun Guryp, u300paxEHHBIX Ha
KJeT4aTol Oymare, MCHOJIb30BaTh pa3OueHHe Ha
4acTH U JOCTPOCHUE.

Pa36upaTh NpPHUMepBI HCIIOIb30BAHUS BCIIOMOTa-
TEIbHON TUIOMIAAHN IJI PEHICHUS T€OMETPHISCKHUX
3a1ad.

HaxoauTh ruronagu mogo0HBIX QUTYD.
BBIYMCAATH IUIOMIAAN PA3TUIHBIX MHOTOYTOJIBHBIX
¢uryp.

PemiaThk 3aJa4M Ha IUIOMIAb C TPAKTHISCKUM CO-
JepKaHUEM

Teopema [ludaropa
4 HayaJia
TPUTOHOMETPHUH
(10 v)

Teopewma I[Mudaropa, e€ nokazareib-
cTBO U npuMmeHeHue. OOpaTHas Teo-
pema ITudaropa.

OnpepeneHre TPUTOHOMETPUYECKUX
¢yHKOmit ocTporo yria, TpUroHOMe-
TPUYCCKUE COOTHOLUCHHSA B IIPSAMO-
YroJbHOM TpeyrojibHuke. OCHOBHOE
TPUTOHOMETPUUIECKOE TOXKIECTBO.
CooTHOIIEHUsI MEXy CTOPOHAMH B
OpAMOYT'OJIBHBIX TPEYI'OJIbHHUKaAaX C
yriamu B 45° u 45°; 30° u 60°

Joka3ssIiBaTh Teopemy lludaropa, Mcno/ib30BaTh
e€ B NPaKTHYCCKUX BBIYHUCIICHUAX.
PopMy/IMPOBATH OINPEACICHUS] TPUTOHOMETpUYE-
CKUX (PYyHKIHI OCTPOro yria, HpOBePATb HX KOP-
PEKTHOCTD.

BBIBOAMTb TPUTOHOMETPUUYECKUE COOTHOILICHUS B
npAMOYTOJIBHOM TPEYT'OJIbHUKE.

HCCJIE[I,OBaTb COOTHOLICHUSA MEXKIAY CTOpOHaAMHU B
MPSIMOYTOJIBHBIX TPEYTOJBHUKAaX C yriiamMu B 45° u
45°; 30° u 60°.

Hcnoab3oBaTh GOpMYIIBI MMPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUICCKOC TOXKIACCTBO I HAXOXKIACHUA
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COOTHOILICHUI MEXAy TPUTOHOMETPHUUECKUMU (PYHK-
OUAMU Pa3JINMYHBbIX OCTPBIX YTJIOB.

IIpUMeHATHb NOJy4YEeHHBbIC 3HAHUS U YMEHHUS IPU
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)

BrnucanHble U LIEHTpallbHBIC YIJIBL,
Yroja MexJay KacaTeJbHOU U XOpIoil.
VYrael MeXay XOpAaMH U CEeKyIIHu-
MH.

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

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

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

HaxoAuTb BIIHICAaHHBIE YTJIBI, ONTUPAIOIIUECS Ha OJ1-
HY IyT'y, BBIYMCJATb yIJIbl C IOMOIIBIO TEOPEMBI O
BIIMCAHHBIX YTJIaX, TEOPEMbI O BIIMCAaHHOM 4YEThI-
PEXYTOJIBHUKE, TEOPEMBI O LICHTPAIILHOM YTJIC.
HccnemoBaTthb, B TOM YHCIIE C TTOMOIIBIO IHGPOBBIX
pecypcoB, BIIMCAaHHBIC W OIHMCAHHBIC YETHIPEX-
YIOJIbHHKH, BBIBOJAMTb X CBOWCTBA M IMPHU3HAKH.
Hcnosib30BaTh 3TU CBOMCTBA M MPU3HAKU MPU 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 Pa3IMYHBIMHU YaCTSIMH Kypca




ewwedlodu sehoged

9 knacc (He MeHee 68 u)

HasBanue
paszesa (TeMbl)
Kypca (Y4HMc/I0 4acoB)

OcHOBHOE cojaepiKaHue

OcHOBHBIE BU/bI
AeATeJIbHOCTHU o6yqamnmxc;1

Tpuronomerpus.
TeopeMsbl KOCHHY-
COB U CHHYCOB.
PemreHne TpeyroJib-
HUKOB

(16 4)

OmnpeneneHue TPUTOHOMETPUUECKUX
¢yskmumit yrmos ot 0° mo 180°.
KocuHYyC ¥ CHHYC MPSIMOTO U TYIIOT'O
yrina. Teopema xocuHycoB. (O600-
méHHAas1) TeopeMa CUHYCOB (C paau-
YCOM OITMCaHHOW OKpy»kHOcTH). Ha-
XOKJICHUE JUTHH CTOPOH U BEJIMYUH
YIJI0B TPEYTOJIBHHUKOB.

dopmyria MIIOLIAN TPEYyTrOJIbHUKA
yepe3 IBE CTOPOHBI U YroJi MEXKIY
HuMmu. Popmyiia MIIOMIATH YEThI-
PEXYTONBHHUKA Yepe3 ero JUaroHaIu
M yroJI MeXK/1y HHUMH.
IIpakTu4yeckoe MPHUMEHEHUE JIOKa-
3aHHBIX TEOpPEM

dopmMyMpoOBaTh OIpeAe/eHUsA TPUTOHOMETpHYe-
CKHNX (PYHKIIMH TYHBIX U MPSIMBIX YTJIOB.
BBIBOAUTH TeOpEeMy KOCHHYCOB M TEOPEMY CHHYCOB
(c pagnycoM OIMCAaHHOW OKPY>KHOCTH).

PemiaThb TpeyroiabHUKH.

PelraTh nmpakTUYecKHe 3aa9H, CBOISIINECS K Ha-
XOYKACHHIO PA3JINYHBIX DJIEMEHTOB TPEYTOJIbHHUKA

IlpeoGpa3oBaHue
noao6us. Merpuye-
CKHE COOTHOUIIEHMS
B OKPY>KHOCTH

(10 v)

TTonsitie o0 mMpeoOpa3oBaHUH ITOJI0-
Oust.

COOTBETCTBEHHEBIE DJIEMEHTHI 10100~
HBIX QUryp.

Teopema O TIPOU3BEICHUU OTPE3KOB
XOp/I, TeopemMa O MPOU3BEICHUU OT-
PE3KOB CEeKyIInX, TeopemMa O KBa-
npate KacareabHoU. [IpuMenenue B
PEIIICHUH TEOMETPUUCCKUX 3aaau

OcBauBaTh NOHSITUE TPeOOpPa30OBaHUs MMOI00US.
HccnenoBaTh OTHOIIICHUE JIMHEHWHBIX DJIEMEHTOB
¢uryp npu npeobpazoBanuu nonodbus. HaxoauTsb
IpUMEpPHl TTOIO0UST B OKpY’Karolled AeHCTBUTEIb-
HOCTH.

BBIBOAUTH METPUYECKHE COOTHOIICHUS MEXKTY OT-
peE3KaMM1 XOpA, ceKyumx U KacCcaTeJIbHbBIX C UCIIOJIb-
30BaHHUEM BIIMCaHHBIX yFﬂOB u HO)IOGH])IX Tpey-
TOJIBHUKOB.
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PemaTh reoMeTpuYeCKUE 3a1a4M U 3aJa4U U3 pe-
aNIbHOM JKM3HHM C UCIIOJIBb30BaHHEM NMOJOOHBIX Tpe-
YTOJIBHHKOB

BeKTOophI
(12 yv)

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

Ddusndyeckui U TIeOMETPUYECKUIL
CMBICJI BEKTOPOB.

Pasnoxxenne BekTOpa mo ABYyM He-
KOJUIMHeapHbIM BekTopaM. Koopau-
HaTbl BEKTOpaA.

CkamsipHOE TPOU3BEACHHE BEKTO-
pOB, €ro IPUMEHEHUE ISl HaXO0XK/e-
HUS JJIUH U YIJIOB.

Pemenne 3aay ¢ moMoIp0 BEKTO-
poB.

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

Hcnob30BaTh BEKTOPHI KaK HaIlpaBJICHHBIE OTpE3-
KU, UCC/Ie,0BaTh I'€OMETPHICCKUN (ITepeMeIIeHue)
u (pusnyeckuii (cuira) CMBICIBI BEKTOPOB.

3HaTh onpeAeJeHUsI CYMMBI U Pa3HOCTH BEKTOPOB,
YMHO>XXEHHS BEKTOpa Ha YHCIIO0, UCCAeA0BaTh Ieo-
METPUYECKUN U (PU3UYECKUI CMBICIIBI STUX OIlepa-
L.

PewmraTh reoMeTpudecKue 3aJlaqd ¢ UCIOJIb30BaHU-
€M BEKTOPOB.

PackyiaAgbIBaTh BEKTOP IO ABYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnos1b30BaTh CKaJIsIpHOE IIPOHU3BEICHHUE BEKTO-
POB, BBIBOJAHUTB €T0 OCHOBHBEIE CBOMCTBA.
BBIYMCIATE CyMMYy, Pa3HOCTh U CKAISIPHOE TIPOU3-
BEIE€HHE BEKTOPOB B KOOPAMHATAX.

IIpUMeHATh CKaISIPHOE IPOU3BEASHHUE JIUTSI HAX0XK-
JICHHST UTMH U yTJIOB

JleKkapToBbl KOOpJH-
HaTbl Ha IJIOCKOCTH
(949)

JlekapTOBBI KOOPAMHATHI TOUYEK Ha
IIJIOCKOCTH.

YpaBHeHHE TIPSIMO. YTIIOBOH KO3 -
¢uLMeHT, TaHreHC yrja HaKJIoHa,
napajjieJIbHbIe U NEePHEeHIUKYIISIp-
HBIC OpPsIMBIE.

YpaBHeHUe OokpyxkHOCcTU. Haxoxnae-
HHE KOOPpAUHAT TOYEK IIepeCceUeHUsI
OKPY>KHOCTHU U HNPSIMOHU.

OcBavBaTh NOHATHE MPSIMOYTOJIIEHOW CHCTEMBI KO-
OpIAMHAT, JEKAPTOBBIX KOOPAWHAT TOYKH.
BbIBOAMTB ypaBHEHUE NPSMON U OKPYKHOCTHU. BbI-
AeJIATh TIOJHBIN KBaapaT ISl HaXOXKACHHS IIEHTpa
1 pajuyca OKPY>KHOCTHU MO €€ ypaBHEHHIO.
PemiaThk 3aJa4M Ha HaXOXJICHHUE TOUEK IIepeceyde-
HUS OPSIMBIX M OKPY>XHOCTEH C MOMOIIBIO METOa
KOOPJMHAT.
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ewwedlodu sehoged

IIpodoaiceHue

HasBanue
pa3gesia (TeMbl)
Kypca (4ucj0 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/bI
AeATeJIbHOCTHU o6yqamnmxc;1

Meton koopAUHAT HNpPU PELICHUU
reoOMeTpUYECKUX 3a]ad.
Hcnonp30BaHue MeTONa KOOPAUHAT
B MPaKTUYECKUX 3ajadax

Hcnoab30BaTh CBOWCTBa YrioBOro koddduimenta
OpsIMOM TIpU peuleHuM 3ajad, Uil ONpeleseHUs
pacIoJIoKEeHUsT TPSIMOI.

IIpyUMeHATb KOOPAUHATHI IIPU PELICHUU I'€OMETpHU-
YECKUX U IPAKTUYCCKHUX 3ada4v, JIsA IMOCTPOCHUA
MaTeMaTHYeCKUX MOAEeJeN pealbHbIX 3a0a4 («Me-
TOJT KOOPJIMHAT).

I[Tos1b30BATBLCA /11 NOCTPOEHUSI U UCCJIEIOBaHUN
mu(ppPOBBIMH PECYpPCAMH.

3HAKOMHUTBCS C UCTOPUEN Pa3BUTHS I'€OMETPUU

IIpaBU/IbHBIE
MHOTOYTOJIbHUKH.
JI/INHA OKPY>KHOCTH
Y IUVIOIAAb Kpyra.
Belyuc/ieHue 1J10-
magei

(84)

TIpaBuibHBIC MHOTOYTOJIbHUKH,
BBIYHCIICHHE UX DJIEMEHTOB. Yuncio
T U JJWHA OKPY>KHOCTH. JlnHa ay-
M OKPY>XHOCTH. Pammannasi mepa
yria.

ITnomans kpyra u ero 3JIEMEHTOB
(cekTopa U cerMeHTa). BeraucieHue
wromaneit puryp, BKIFOYAFOIIAX
3JIEMEHTBI KpyTa

PdopMy/IMPOBATH ONpeeICHUE ITPAaBUIBHBIX MHO-
TOYTOJbHUKOB, HAXOAUTb UX 3JIEMEHTHI.
I[Io/1b30BaTHLCA INOHATUEM JJIMHBI OKPY>KHOCTH,
BBEJAEHHBIM C TOMOIIBIO MPaBUIBHBIX MHOTOYTOJIb-
HUKOB, ONIpeAeJIATh YUCJIO T, JJUHY AyTd U paau-
AHHYIO Mepy yIJa.

IIpoBOAUTE NEpexXo OT paJUaHHOIl MepHhI yria K
rpagyCcHOM M Ha0OOPOT.

Onpeaenars uomaab Kpyra.

BbeIBOAMTH POpMyJIbI (B IpajyCHOW M paaraHHOM
Mepe) IS JUIMH AyT, IDIomaned CeKTOPOB M Cer-
MEHTOB.

BpIYMCAATE TUIomaan Guryp, BKIIOYAIOMHUX dJIe-
MEHTBI OKPY>XHOCTHU (KpyTa).

HaxoauThb miomaam B 3ajlauax peaabHOW KU3HU
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JABY>KeHUS MJI0CKO- IToHsITHE O ABHIKEHUH IIJIOCKOCTH. Pa36upaThb NpruMepsbl, WILTIOCTPUPYIONINE ITOHSITHS

CTH IlapasienbHBIN NEPEHOC, TIOBOPOT U JBH)KEHUSI, IEHTPOB U OCE€ll CUMMETPUH.
(6 4) cummMmeTpusi. OCH U IEHTPBI CUMMe- dopMy/IMPOBATH ONpEACICHUS NapajjIeIbHOrO Ime-
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-
TPUIO NPHU PEIICHUH T'€OMETPHYECKHX 3ajad (pas-
OHupaTh IpPUMEpBHI).

Hcnosib30BaTh 1J1s1 NOCTPOSHUSI U UCCIIEIOBAHUMN
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) [IpocTreiimme reomerpudeckue Gu- TPEYTOJIbHUK, MeJIHaHa, OMCCEeKTpHUCa 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; MapaJuIeIbHOCTh U IEPIICHIUKYJISIPHOCTD
HBIE IIPSIMBIC. OPSIMBIX, YTOJI MEXIY IPSIMBIMHA, CHMMETPHS OT-
OKpy>KHOCTh U KpyT. ['eomeTpuye- HOCHUTEJIBHO TOYKH W MPSIMOW; JJINHA, PACCTOSTHUE,
CKHE NOCTPOCHHUSI. YTJIBI B OKPYK- BEJIMYMHA YIJIa, TUIOMA/Ib, IIEPUMETDP.
HOCTH. BrnimcaHHbIE U OIMCaHHBIC Hcnosib30BaTh GOPMYJIbI: MepuMeTpa U IIIOMIATH
OKPY>KHOCTH MHOTOYTOJIBHUKOB. MHOTI'OyT'OJIbHUKOB, JUIMHBI OKPY>XHOCTH W TUIOIIA-

2 311ech MpeICTaBIEHbI DJIEMEHThI COAEP/KaHUs Kypca, 3ydaBIluecs B 5—8 Kiac-
cax U TpeOyIolre NOBTOPeH s, 00001IeHrsT U cucTemaTu3anun. OOpamarbes K
3TOMY MaTepHally MOXHO B BHUJE aKIICHTa Ha 3aBEPIIAIONIEM JdTalle U3ydeHHUS
Kypca 9 kjacca WIH paclpenessiTh 0 COOTBETCTBYIOIIUM TE€MaTUUYECKUM pa3-
AejiaM, U3ydaeMbIM B TeUYeHHE yd4eOHOro rona.
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IIpodosicerue

HasBanue
pa3gesia (TeMbl)
Kypca (4ucj0 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/bI
AeATeJIbHOCTHU o6yqamnmxc;1

IIpsimast 1 OKPY>XHOCTB.
YeThIpéXyrojJpHUKN. BrincanHusle u
ONHMCaHHBIC YETHIPEXYTOJIHLHUKH.
Teopema ITndaropa n Hawama TpH-
roHomeTpun. Pemenue obuumx tpe-
YTOJIBHUKOB.

IIpaBuIbHBIE MHOTOYTOJIBHUKH.
IIpeoOpa3oBanus miockocTu. JIBu-
xeHus. Ilomodue. CummeTpusi.
IInomans. Beraucnenue mniomanei.
IMnomanu mogo0HBIX GUTYP.
JlexapTOBBI KOOPAWHATHI HA TLIO-
CKOCTH.

BekTtopsl Ha miockocTH

U Kpyra, o0béMa MPSIMOYTOJIFHOTO TapaJuICIICIIH -
nesaa.

OnepupoBaTh NOHATUAMM: NIPSIMOYTOJIbHASI CUCTE-
Ma KOOPAHUHAT, BEKTOpP; UCMOJIb30BATh ATHU IOHS-
TUSL A TPEICTaBIICHUS NAaHHBIX W PEUICHUS 3a-
nad, B TOM YHCJIE U3 APYTHUX Y4eOHBIX IPEAMETOB.
PemiaTh 335241 Ha MOBTOPEHUE OCHOBHBIX ITOHSI-
TUH, WUIIOCTPALIMIO CBSI3€H MEXy pa3IMYHbIMUA
4acTsIMH Kypca. BBIGUpATh METOJ, [Ulsl peIIeHUs
3aJa4H.

PemiaTh 3aga4M U3 NOBCEOHEBHOMN KU3HHU

IIpu pa3zpaboTke padoueil nmporpaMMbl B TEMaTHYECKOM IIJIAHUPOBAHHUHU JIOJKHBI OBITh YUYTEHBI BO3MOXK -
HOCTH HMCHOJIb30BAaHMS 3JEKTPOHHBIX (IM(POBBIX) 0Opa30oBaTEeIbHBIX PECYPCOB, SIBISIONINXCS Y4€OHO-METO-
IUYECKUMH MaTepuanamMu (MyJIbTHMEIUIHBIE IIPOTPAMMBI, SJICKTPOHHBIE YYEOHHKHM W 3aJa9HUKH, DJICK-
TPOHHBIE OMOIMOTEKH, BUPTyaldbHBIE Ja0OpaTOPHUH, UTPOBBIE MPOTrPaMMBbl, KOJUIEKIIUH HHU(PPOBBIX 00pa3o-
BaTEJIBHBIX PECYpPCOB), MCHOJIB3YEMBIMHU JUJIsl OOyYE€HMS] U BOCHHUTAHUS Pa3jIWYHBIX T'PYNII MOJb30BaTeleH,
IIPEJICTABIIEHHBIMU B 3JICKTPOHHOM (IM(PPOBOM) BHUJIE U PETN3YIOIMINMH TUIaKTHYecKue Bo3moxkHoct KT,
coziepKaHuEe KOTOPBIX COOTBETCTBYET 3aKOHOJATEILCTBY 00 0Opa3oBaHHU.



PABOYASA NMPOrPAMMA
YYEBHOIO KYPCA «BEPOATHOCTb U CTATUCTUKA>.
7-9 KNACCblI

LE/IN U3YHEHUA YHEBHOIO KYPCA

B coBpemenHom mu¢poBOM MUpE BEPOSITHOCTD M CTAaTUCTHKA IIPH-
oOpeTaroT BCE OOJIBIIYIO 3HAYMMOCTh, KaK C TOYKH 3PEHHS NPAKTH-
YECKHUX MPUIIOKEHUM, TaK U UX POJIM B 0Opa30BAHUHN, HEOOXOIMMOM
KaXIOMY YeloBeKy. Bo3pacraeT unciio mpodeccuii, mpu oBIaACHUHN
KOTOpPBIMHM TpeOyeTcst Xopoliasi 0a3oBasi MOATrOTOBKa B 00JacTH
BEpPOSITHOCTH M CTATHCTHUKH, Takas IMOATOTOBKAa BaXKHA [UISI IIPO-
JIOJDKEHUsT 00pa3oBaHMSI W JUIsl YCIIEIIHOH MpodecCHOHAIBLHOMN
Kapbepshl.

Ka)i(ﬂ]:lﬁ YCJIOBCK IIOCTOSAHHO IMNMPUHUMACT PCIHICHHUS Ha OCHOBC
HUMCIOIUXCA Y HCIro JaHHBIX. A JJIsA 000CHOBAHHOTO IIPpUHATUA PEC-
IICHUs B YCJIOBUSX HEIOCTaTKa WJIM H30bITKAa MH(GOpPMalIHUN HEOO-
XOJIUMO B TOM 4YHCJIE XOpomo chOPMHUPOBAHHOE BEPOSITHOCTHOE H
CTATUCTUYECKOE MBIIIJICHUE.

MMeHHO mO3TOMY OCTPO BCTajla HEOOXOIUMOCTh C(OOPMHUPOBATH Y
oOyuaromuxcsi (GyHKIHOHAJIBHYIO T'PAMOTHOCTH, BKJIIOYAIONIYIO B
ce0sl B KaueCTBE HEOThEMJIEMOW COCTaBJISIONICH yMEHUE BOCIIPUHH -
MaTh W KPUTHYECKH aHAJIM3UpPOBAaTh HMH(OpPMAIMIO, MpPEJICTaBIICH-
HYI0 B pas3lM4YHBIX (opMax, MOHUMaTh BEPOSTHOCTHBIH XapakTep
MHOTHUX PC€aJIbHBIX MPOHECCOB U 3aBPICPIMOCTeI>i, npou3BOANTL IPO-
CTEHIINEe BEPOSTHOCTHBIE PACUEThl. 3HAKOMCTBO C OCHOBHBIMH
MpUHIHUIIAMHU cOopa, aHaIM3a U MPEJICTABICHUS JTaHHBIX U3 Pa3JInd-
HBIX c(ep )KU3HHU 00IeCTBa U rOCYJapCTBa MPUOOIIAeT 00yYarOIINX-
csl K OOIIIeCTBEHHBIM MHTEpecaM. 3ydyeHne oCHOB KOMOMHATOPUKH
pa3BUBaeT HABBIKM OpraHHU3alMM INepedopa W Iojacuéra 4yuciaa Ba-
pHAHTOB, B TOM YMCJIe, B NMPHUKIAIHBIX 3a7adax. 3HAKOMCTBO C OC-
HOBaMU Teopuu rpadoB co3naét mMateMaTHYeCcKUil (GyHIaAMEHT It
bopmupoBanusi KomnereHUil B obnacTh MHGOPMATHKU U HUPPO-
BBIX TeXHOJOrui. [ToMmnmMo 3TOro, Npu M3y4eHUH CTATHUCTHUKH U Be-
pOSITHOCTH OOOTaIIAOTCs IPEACTABICHHS YYalllUXCsl O COBPEMEH-
HOW KapTHHE MHpa M METOJax ero HuccienoBaHHs, (pOpMHUPYETCs
IIOHUMaHHE POJIM CTATUCTHUKU KaK MCTOYHHKA COIHAIbHO 3HAYUMOU
I/IH(I)OpMaHI/II/I U 3aKJIaabIBArOTCA OCHOBBI BEPOATHOCTHOTO MBbBIIIIIC-
HUs.

B coorBeTcTBHM € JAaHHBIMH LEISIMH B CTPYKTYpE IPOTPaMMbI
y4eOHOTro Kypca «BeposSTHOCTh M CTAaTUCTHKA» OCHOBHOM IIKOJIBI
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BBIJICJIEHBI CJEAYIOIIUE COAEPIKATEIbHO-METOANYECKUE JIMHUU:
«IIpencraBinenue NaHHBIX U ONHMCATEJbHAsl CTaTUCTUKa»; «Bepost-
HOCTB»; «DJIEMEHTBl KOMOMHATOpHUKN»; «BBeneHue B Teopuio rpa-
doB».

Conepxanue nunHuu «lIpeactaBieHne MaHHBIX U OIMcaTEJIbHAas
CTAaTHUCTHUKA» CIYKUT OCHOBOW Uil (pOPMHUPOBAHHS HABBIKOB pado-
Thl ¢ WH(OPMaUHWEH: OT YTEHUS M HHTEPIpETalnu HHGOPMAaLHH,
MpeJICTaBJICHHOW B TabiuIax, Ha nauarpamMmax M rpadukax mo c6o-
pa, MpeAcTaBJICHUs U aHaJM3a JaHHBIX C HCIOJIb30BAaHUEM CTaTH-
CTUUECKHNX XapaKTEPHUCTHUK CPETHUX M paccenBaHusA. PaboTas ¢ maH-
HBIMH, OOy4alOIHecsl y4aTcsl CYUTHIBATh U UHTEPIPETUPOBATH JIaH-
HBIE, BBIIBUraTh, apryMEHTHUPOBATh U KPUTHUKOBATh MPOCTEHIINE
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 U3YyUYEHHUsl TEOPUU BEpOsATHOCTEU. bosbiioe 3Ha-
4eHHE 30e€Ch MMEIOT MNPAKTHYECKHE 3aJaHUsl, B YACTHOCTH OIBITHI
C KJIACCUYECKUMH BEPOATHOCTHBIMU MOJEIISIMU.

[ToHsiTHEe BEpPOSITHOCTH BBOJMUTCS Kak Mepa MpaBIONOA0OUs CITy-
galiHOTO cOoOBITHs. Ilpm M3ydeHHn Kypca oOydaromuecs: 3HaKOMST-
Ccsl ¢ MPOCTEUIIMMHU METOHAMM BBIUMCIEHHS BEPOSTHOCTEH B CIIy-
JaWHBIX OKCIIEPUMECHTAX C PaBHOBO3MOXHBIMU JJIEMEHTAPHBIMU
HCXOHJAaMHM, BEPOSITHOCTHBIMHM 3aKOHAMH, MO3BOJISIIOIIUMHU CTaBUTh
U pemaTh 60see CI0XKHBIE 3a/la4i. B Kypc BXOISIT HavaJbHbBIC IPEJI-
CTaBJICHUA O cnyqaﬁme BCIIMYUHAX U UX YHUCIIOBBIX 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 MCIIOJIL30BaHUs B JAPYIrUX MaTreéMaTHYECKHX Kypcax
U y4eOHBIX IpeaMeTax.

MECTO YYEBHOIO KYPCA B Y4EBHOM NJIAHE

B 7—9 knaccax uzyuaercs Kypc «BeposSITHOCTb M CTaTHCTHKa,
B KOTOpBIH BXOmsT pasgensl: «[IpencraBinenne AaHHBIX M OIHCA-
TeJIbHAsI CTaTUCTHUKa»; «BeposiTHOCTE»; «DIeMeHThl KOMOHMHATOPH -
Kn»; «BBeaenne B Teopuro rpadoBy.

Ha mn3yuenme maHHOTO Kypca OTBOAUT 1 y4eOHBIM 4ac B HEIEIIO
B TEYCHHE KaXXJ0ro roja odoyuenwus, Bcero 102 yueOHbIX 4aca.
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COZEPYAHME YYEBHOTO KYPCA (MO FOZIAM OBYYEHMS)

7 Knacc

I[IpencraBnenue naHHBIX B BUJAE TaOIHL, AuarpamMmm, 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.

OmnmcaTenpHasi CTaTUCTHKA: cpemHee apudMeTHIEeCKoe, MeanaHa,
pa3max, HauboJIbIIee 1 HAaMMEHbIIIee 3HAaYCHHUsI Ha0opa YUCIOBBIX
naHHbIX. [IpuMeps! cirydailHOM U3MEHYHBOCTH.

CrydyallHbIM SKCIepUMEHT (OMBIT) U cilydaiiHoe coOwsiTHe. BeposiT-
HOCTh M YacToTa. POJIb MajOBEpOSITHBIX U MPAKTHYECKH TOCTOBEP-
HBIX COOBITHH B IIpUpOJIe U B oOIecTBe. MOHETa U UrpajgbHasi KOCTh
B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmnna, pedbpo. CreneHs BepmnHbl. Yncio pédep n cyMm-
MapHasi cTeneHb BepiiuH. [IpencraBieHme o CBA3HOCTH rpada.
Henu w uwmkisl. [Tytu B rpadax. O6xon rpada (9iiepoB myTh).
IIpencrasnenne o6 opueHTHpoBaHHOM rpade. Pemenue 3amay
¢ nmoMo1Ibio rpados.

8 knacc

[IpencraBieHnne AaHHBIX B BHAE TaOJHL, AUarpamm, rpadHuKoOB.
MHOeCcTBO, 3JIEMEHT MHOXECTBa, MOAMHOXecTBO. Ormepanuu
HaJl MHOXKECTBaAMH: OObEJIMHEHHE, IIepeceUeHUe, JOIOJIHECHHUE.
CaoiicTBa onepanuii HaJl MHOXKECTBAMU: MNEPEMECTUTEIBHOE, COUe-
TaTeIbHOE, paclpeneNnuTesIbHOe, BKIIIOUeHus. Vcnons30BaHue rpa-
(buueckoro mnpejcTaBiIeHUsT MHOXXECTB JJIsl OMMCAHUS pPealbHbIX
OPOIECCOB U ABJICHUH, IIPHU PEIISCHUHU 3a/1a4.

N3smepeHue pacceuBaHus JaHHbIX. Jlucnepcuss U CTaHIapTHOE
OTKJIOHEHHE YHCJIOBBIX HaOOpoB. /lnarpamma paccemBaHUsI.

DOneMeHTapHBIE COOBITHS ciiydaifHOro ombITa. CiaydaiiHble COOBI-
Tus. BepositHocTH coObiTHi. ONBITEI C PABHOBO3MOKHBIMH 3JIEMEH -
TapHBIMH COOBITHSIMHU. CiyuailHbIFH BbIOOp. CBSI3p MEXIY MaJloBe-
POSATHBIMH M MPAKTUYECKHA JTOCTOBEPHBIMH COOBITHSIMH B IIPHPOJE,
oOmiecTBe U HayKe.

JepeBo. CBoiicTBa 1€pEBBEB: €JUHCTBEHHOCTD IIyTH, CYIIECTBOBA-
HUE BHUCSYEH BEPIINHBI, CBSI3b MEXIY YHCIOM BEPIIHH M YHCIOM
péoep. IlpaBuiio ymHoxxeHus. Penrenne 3ajgad ¢ momomsio rpados.

ITporuBomnosoxubie coObiTHs. uarpamma Diinepa. O0benuHe-
HUEe U TiepecedyeHue cobObiTnii. HecoBmecTHbIe coObITHsI. Dopmyia
CJIO)KEHUsI BEPOSITHOCTEH. Y CJIOBHAsI BEPOATHOCTH. IIpaBuino ymHO-
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)kenusi. HeszaBucumbie coObiTusi. [lpencraBieHue dKCIICpPUMCEHTA
B BUJIE JiepeBa. Pelienue 3a/1a4 Ha HaXO0XJAEHUE BEPOSITHOCTEN C MO-
MOIIBIO JIEpeBa CIIy4aifHOTO AKCIEPUMEHTA, IuarpamMm Diiepa.

9 knacc

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

ITepectanoBku u (pakropman. CodyeTaHWs M YHUCIO COYCTAHUH.
Tpeyronsuuk I[lackans. Pemienue 3anad ¢ MConb30BaHUEM KOMOM -
HaTOPUKHU.

I'eomeTpruueckast BepossTHOCTh. CirydailHbI BBIOOP TOYKH U3 (pu-
T'ypbl Ha IIOCKOCTH, U3 OTPEe3Ka U U3 AyT'M OKPY>KHOCTH.

HUcneitanue. Ycnex um Heynada. Cepusi UCHBITAHUU 710 TIEPBOTO
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 TEOPETHUYECKOrO CPEJHEro 3HA4YEeHHUs BEIWYHHBI.
MaremaTudeckoe OKHIAHUE U TUCIIEPCUS CIIyYallHOW BEIWYHHBI
«4YHCIO YCHEXOB B CEPUM HUCHBITAaHUU bepHymnmm».

ITousitue o 3akoHe OOMBIIUX 4YHceNl. 3MepeHHe BEepOSITHOCTEH
C TOMOIBI0 YacToT. Poik m 3HaueHHWe 3aKkOHA OOJBIIMX YHCEN B
npupoje u obiiecTse.

MJIAHUPYEMbIE MPEAMETHbIE PE3Y/IbTATbI OCBOEHUA PABOYEN
NMPOrPAMMbI KYPCA (MO NOAAM OBYYEHUA)

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

7 Knacc

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

6 OnuceIBaTh M WHTEPIPETHUPOBATH pEaJIbHBIC UHCIIOBBIC JaHHBIC,
IpeJcTaBlIeHHbIe B TaOJMIIax, Ha AuarpaMMax, rpadukax.

6 Vcronp30BaTh JUISI ONMMCAHMS JTAHHBIX CTATUCTUYECKHE XapaKTe-
pUCTHKHU: cpeaHee apudMeTHYecKoe, MearaHa, HanOoblIee U
HauMeHbIlIee 3HAUYCHHUsI, pa3Max.
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6 IMeTh mpeacTaBiIeHUE O CydyalHON M3MEHYMBOCTU Ha IMpUMeEpax
eH, (QU3NYECKUX BEJIWYHH, AHTPONOMETPUYECKHUX  [AHHBIX;
HMETh NPEJICTABICHUE O CTATUCTUUYECKON yCTOMYUBOCTH.

8 knacc

6 M3BiekaTh U npeobOpa3oBhIBaTh MH(POPMAILUIO, TPEIACTABICHHYIO
B BHJE TaOIUWI], AuarpamMm, rpadukoB; MpeJACTaBIsITh JTaHHBIC B
BHUAC TAaOIHIl, AHAarpamMm, rpaduKOB.

6 OnuceIBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX MTOKa3aTeaen:
CpeIHUX 3HAUYEHWH W MEp paccemBaHUs (pa3Max, OUCIIEPCHS U
CTaHJapTHOE OTKJIOHECHUE).

6 HaxonuTh 49acTOThl YHCIOBBIX 3HAYEHUW M YaCTOTHI COOBITHH,
B TOM YHCIIE IO pe3yJbTaTaM HU3MEpPEeHUH U HaAOJIOJICHUH.

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

6 Mcnonp3oBaTh rpadguueckrue MOJICIN: ASPEBO CIYy4YalHOIr0 dKCIIe-
pUMeHTa, JuarpamMMbl Dinepa, 4HCJIoBasl MpsiMasi.

6 OnepupoBaTh HNOHSATUSIMH: MHOXXECTBO, MOJMHOKECTBO; BBIIOJI-
HSTH OIEpanuy HajJ MHOXKECTBaMH: OObEIMHEHHE, IepeceucHue,
JIOMOJIHEHHE; NEepPeUUCIATh JJEMEHThl MHOXECTB; NPUMEHSITh
CBOMCTBA MHOJKECTB.

6 Vcnonbp3oBaTh rpauyueckoe MpeacTaBIeHNe MHOXECTB U CBs3ei
MEXJy HUMH JUIsl OHNUCAHUsS MPOLECCOB U SABIECHUI, B TOM YHCIIE
MIpU pEUISHUM 3aJad U3 JPYTruX y4eOHBIX MPEIMETOB U KypPCOB.

9 knacc

6 M3BiekaTh U npeoOpa3oBhIBaTh MH(POPMALIMIO, TPEICTABICHHYO
B Pa3IMYHBIX UCTOYHHKAX B BHJE TAOIWI, nuarpaMm, rpaduKoB;
MPECTaBISTh JAaHHBIE B BHJE TAaOJWIl, AUarpamMm, rpadukoB.

6 PemraTh 3ajaun OpraHM30BaHHBIM ITepeOOPOM BApMAHTOB, a TaK-
’K€ C HCIIOJIb30BAaHUEM KOMOWHATOPHBIX MPaBHI U METOIOB.

6 VMcrionp30BaTh ONMcCATENIbHBIE XapaKTEPUCTUKHU Ui MAaCCUBOB
YHCJIOBBIX JAHHBIX, B TOM YHCJIE CPETHHE 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 PaBHOBO3MOXXHBIMH 3JIEMEHTApPHBI-
MU COOBITHSAMH, B CEPHUSIX HCHBITAHWI O MEepPBOTO ycliexa, B ce-
pusix ucnslTanuii beprynnu.

MATEMATUKA. 5—9 knacchl 93



6 IMeTh mpeacTaBlIeHUE O CIy4yaillHONM BEJIWYMHE U O paclpenese-
HUU BEPOSITHOCTEH.

6 IMeTh nipencTaBieHHEe O 3aKOHE OOJBIIMX YHCEJ KaK O MPOsBIIC-
HUY 3aKOHOMEPHOCTH B CIy4YallHOM M3MEHYHUBOCTU U O POJIH 3a-
KOHa OOJIPIIMX YHCEN B MPUPOAC M OOIIECTBE.
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G6

TEMATMYECKOE MJIAHMPOBAHME YYEBHOTO KYPCA
(MO rOZIAM OBYYEHMS)

7 knacc (He MeHee 34 )

HasBanue

pa3gesia (TeMbl)
(4ucao yacoB)

OcHOBHOE coaepiKaHue

XapaKTepl/lCTHKa AeATeJIbHOCTHU 06yqalonmxca

(749)

IlpeacraBieHue
JAaHHBIX

TIpencraBieHue NAaHHBIX B TaOJIM-
nax. IIpakTHdyeckre BBIYHUCIICHUS
o TabIUYHBIM JTaHHbIM. V3BiIcue-
HUE U MHTEPIIpEeTalnsl TaOJIHUYHBIX
nanHbeIX. [IpakTndeckast padora
«Tadmauuen.

T'paduueckoe mnpeicTaBiICHHUE HdaH-
HBIX B BHUJE KPYTrOBBIX, CTOJIOMKO-
BBIX (cTONIOYATHIX) AuarpamMm. Yre-
HHE U mocTpoeHue auarpamm. IIpu-
MepbI JIeMOorpadUUecKuX JHUarpaMm.
IIpakTnueckass pabora «/marpam-
MBbD»

OcBaMBaTh CHOCOGBI NPEICTABICHUS CTATUCTHYE-
CKHMX JAaHHBIX W YHUCIJIOBBIX MAacCHBOB C ITOMOIIBIO
TaOJHIl M IHarpamMM C HCIOJb30BAaHHUEM aKTyallb-
HBIX W BaXXHBIX JaHHBIX (AeMorpaduyeckue IaH-
HBIE, IMPOU3BOJICTBO IPOMBIIIJICHHOH U CEIBCKOXO-
3SMCTBEHHOW NPOJIYKIIMH, OOIIECTBEHHBIC W IIPH-
pOOHBIC SIBICHUS).

H3yuyaThb MeTOAbI paboOTHl C TaOJIMYHBIMH U rpadu-
YEeCKUMM IIPE/ICTABIICHUSIMH JaHHBIX C IIOMOIIBIO
U(MPOBBIX PECYPCOB B XOJI€ MPAKTUISCKUX padboT

(84)

Onucare/ibHaAsA
CTaTUCTHKa

Yucnossie Habopbl. CpenHee apud-
METHYECKOE.

Menuana 4uciaoBOro Habopa. YcToii-
YUBOCTH MCOHUAHBI.

ITpaktaeckast pabora «Cpenaue
3HAYCHHUSD.

Hawubosnbiiee 1 HauMeHbIlIee 3Hade-
HUST YUCIIOBOTO Habopa. Pazmax

OcBauBaTh MOHATHUS: YUCIOBOIl Habop, Mepa ILieH-
TpPaJIbHOW TEHJICHIIMU (Mepa LIEHTpa), B TOM YHCJIIe
cpenHee apudMeTHYECKOE, METHaHA.

OnuchIBaTh CTATUCTUYCCKUE TAHHBIE C [TOMOIIBIO
cpeaHero apupMeTHUYecKoro M MeauaHbl. Pemrath
3aJa4u.

H3y4aTh CBOMCTBA CPEIHUX, B TOM YHCJIE C TIOMO-
b0 HU(PPOBBIX PECYPCOB, B XO€ MPAKTHUIECKUX
pa6or.
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ewwedlodu sehoged

IIpodoaiceHue

HasBaHue

pa3gesia (TeMbl)
(4ucao yacoB)

OcHOBHOE coaepiKaHue

XapaKTepl/lCTHKa AeATeJIbHOCTHU 06yqalonmxca

OcBavBaTh NMOHSATHUSA: HaHOOJIbIIICE U HAaUMEHBIIICE
3HAYCHHsI YUCIIOBOIO MAacCHBa, pa3Mmax.

PemlaTh 3aja4M Ha BRIOOp criocoOa ONMHMCAHUS JaH-
HBIX B COOTBCTCTBHUU C HpPIpOZ[OfI JAaHHBIX MU LCIIsI-
MU HUCCIJICOOBaAHU

Ciy4yaiiHass U3MeH-
4YMBOCTb

(69

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

IIpakTnueckas pabora «CrydaiiHast
H3MEHYHBOCTE»

OcBavBaTh MOHATHSA . YaCTOTA 3HAUYCHUH B MacCUBE
JaHHBIX, TPYNIHUPOBKA JaHHBIX, THCTOTPaMMa.
CTpoOMTbh U aHAJIM3MPOBAThH T'MCTOIPAMMBbI, MOAGH-
paTh NOAXOASIINN IIar TPyHIHPOBKH.

OcBauBaTh rpauueckue MPeICTaBICHUS Pa3HBIX
BHUJIOB CJIy4YailHOM HM3MEHYHUBOCTHU, B TOM YHUCIE C
IIOMOIIBIO ITU(PPOBBIX PECYPCOB, B XOJe MpaKTHUIE-
CKO# pabOTHI

BBeseHue B TeopHIo
rpadoB

(44)

I'pad, Bepmmnua, pedpo. IIpencras-
JICHHE 3aJa4u C INOMOUIbI0 Trpada.
CreneHb (BaJCHTHOCTH) BEPIIUHBI.
Yucno pédbep U cymMMapHasi CTEIICHb
BepunH. Ilens u nukia. IlyTs B rpa-
¢e. IlpeacraBiaeHne O CBSI3HOCTH
rpada. OOxoxm rpada (dimeposn
nyTh). [IpeacraBienne o6 OpHEHTH-
poBaHHBIX rpadax

OcBauBaTh NOHATHA: rpad, BepiuinHa rpada, pe-
Opo rpada, crereHb (BaJI€HTHOCTH BEPIINHBI), IIeHb
W LMK

OcBauBaTh NOHATHA: ITYTh B rpade, dIepoB MyTh,
obxon rpada, opueHTUPOBAHHEIN Tpad.

PemiaTh 3aJa4M Ha MOMCK CyMMBbI CTeNeHEN Bep-
muH rpada, Ha MOUCK oOxoxa rpada, Ha MOHCK
IMyTeil B OPUEHTHPOBAHHBIX I'padax.

OcBauBaTh CIOCOGHI IPEACTABICHHS 3a7a4 U3 Kyp-
ca anreOpbl, reOMETPUH, TCOPHUH BEPOSTHOCTEH,
JPYTUX MPEAMETOB ¢ TOMOIIbIO rpadoB (KapThl,
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L6

CXEMBI, BJIEKTPUYCSCKUE HenH, (GyHKIHNOHAJIbHBIC
COOTBETCTBHUSI) Ha IpUMeEpax

BeposTHOCTB U 4a-
CTOTa CJIy4aiHOTO
COOGBITHS

(4 4)

CrnyyallHBI ONBIT UM Clly4daiiHoe
coOrITHEe. BeposiTHOCTE M "acToTa
coObITUA. PONTb MajlOBEPOSITHBIX U
MPAKTUYIECKU JOCTOBEPHBIX COOBI-
THIf B IpUpoJe U B obmecTBe. Mo-
HETa U UrpajibHasi KOCTh B TCOPHUU
BEPOSITHOCTEM.

ITpakthueckast pabora «Yacrora
BBIMIAJACHUSI OpJIay

OcBauBaTh NOHATHA: CIyYallHBIIA OMBIT U CIy4aii-
HOE COOBITHE, MAJOBEPOSITHOE U MPAKTUYECKHU HO-
CTOBEpPHOE COOBITHE.

N3y4yaTh 3HAUUMOCTH MAJIOBEPOSITHBIX COOBITHIl B
Opupoe U OOIIecCTBE Ha BaXKHBIX MpuUMepax (aBa-
pyH, HecYacTHBIC CIIyYau, 3allluTa IIepPCOHAIBHOMN
uHOpMAaIINH, IIepeaada JTaHHBIX).

H3y4aTh poiib KJIACCHYECKUX BEPOSITHOCTHBIX MO-
nenei (MoHeTa, UrpajibHasi KOCTb) B TEOPUH BEpo-
SITHOCTEM.

Ha6usoaaTh M U3y4aTh 4acTOTy COOBITHH B IpO-
CTBIX DKCIIEPUMEHTaX, B TOM YHCJIE C IMOMOIILIO
U} POBBIX PECypCcoOB, B X0OJI€ MPAKTHIECKONH paboThI

06061IeHNE, KOH-
TpPOJb

59

IIpencraBnenne panubix. Omuca-
TeJabHAsi CTATHUCTHKA. BeposSTHOCTH
CIIy4ailHOTO COOBITHS

IIoBTOPATH H3y4YCHHOE U BBICTPAMBATBL CHCTEMY
3HaHUH.

Pemiathk 3aJa4M Ha TpEACTaBICHHUE M ONMCaHUE
JAHHBIX C TOMOINBIO M3YUCHHBIX XapaKTEPHUCTHK.
06cyXaaTh NPUMePbI ClIydaiHbIX COOBITHI, Majo-
BEPOSITHBIX M TMPAKTUYECKU JTOCTOBEPHBIX CIIydai-
HBIX COOBITHH, UX POJU B MPHUPOAE M KHU3HU UEJIO-
BEKa




O
oo

ewwedlodu sehoged

8 knacc (He MeHee 34 y)

HasBaHue

paszesa (TeMbl)
(uucao 4yacon)

OcHOBHOE coaepiKaHue

Xapax’repuc*m Ka AeATeJIbHOCTH 06yqaloumxc;1

(44)

IloBTOpEHUE
7 xJIacca

Kypca

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

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

I[IoBTOPATH M3yUYeHHOE W BbICTPAMBATB CHCTEMY
3HAHUH.

PemaTh 3aZa4M Ha IIpeACTaBIICHUE U OINHCAHUE
JaHHBIX C ITOMOIIBIO U3YyYEHHBIX XapaKTEPHUCTHK.
Pemiate 3aja4M Ha TpeACTaBICHHE TIPYNIIHPOBAaH-
HBIX JAHHBIX W ONHCAaHHE CIIydallHOH W3MEHYHBO-
CTH.

PemaThb 3asa4u Ha omnpeneneHne 4acToThl Cilydaii-
HBIX COOBITHH, OOCYXJICHHE TIPUMEPOB CITyHYaHBIX
COOBITHI, MaJTOBEPOSITHBIX U ITPAKTHYSCKH JOCTO-
BEPHBIX CIIyYalHBIX COOBITHII, UX POJIM B IPUPOIE
¥ KU3HHU YeJIOBEKa

Onucare/sibHasi CTa-
TUCTUKA. PacceuBa-
HUE JaHHbIX

OtkioHeHus. Jlucriepcusi 4UCIOBO-
ro Ha6opa. CrtaHIapTHOE OTKJIOHE-
HUE YHCIIOBOro HaOopa. [umarpam-

OcBauMBaTh NOHATHUS: JAUCTIEPCHUA U CTaHAAPTHOC
OTKJIOHCHHUEC, UCITOJIB30BaATh 3TU XapaKTCPHUCTUKHU
JJIs1 OIMMCaHUsl pacCC€UuBaHUsl JaHHBIX.

HEHHE,
HHE.

MEepeCceUCHUC, JOITOJIHE-

(4 4) MBI PacCEeHBaHUSI BbiaBUraTh runoTe3bl 00 OTCYTCTBHHM WIIM HaJH-
YUU CBSI3M [0 JUarpaMMaM pPacCEeUBaHMSI.
CTpPOUTH auarpaMMbl PACCEHBAHUS 110 UMEIOIIHM-
CdA JAaHHbIM, B TOM YHCJIC C TIOMOLIBIO KOMHb}OTepa
MHo>xecTBa MHoxecTBO, TOAMHOXKecTBO. Ore- OcBauBaTh NOHATHA. MHOXKECTBO, DJIEMEHT MHOMKE-
(4 4) pamuu HaJ MHOXECTBaMU: OOBemu- CTBa, MMOJMHOKECTBO.

BbINOJIHATH ONepanyuy HaJ MHOXXECTBaMH: 00be-
IUHEHWE, TIEpeceUYeHUe, TONOJTHCHUE.
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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 rpadguiecKkoe IpeacTaBIeHUEe MHO-
JKECTB MPU OIMHMCAaHUHN PCaJIbHBIX ITPOLECCOB U SB-
JICHUW, TIpPU pELIeHUU 3a7ad U3 APYTuX y4eOHBIX
IIPEAMETOB U KypCOB

BepoAaTHOCTB
c/ly4yaiiHOTro
COGBITHUSA

(6 4)

OnemeHTapHble coObITHA. Crydaii-
Hble CcOObITHS. bBraronpusitcTByio-
LU€e 3JIEMEHTapHbIe coObITHs. Bepo-
SITHOCTU cOOBITHI. OMBITHI C PaBHO-
BO3MOKHBIMH SJIEMEHTapHBIMU
coObrTrsiMu. CirydaiiHbI BEIOOD.
IIpakTtnueckass pabota «ONBITEI C
PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBI-
MU COOBITHUSIMH»

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

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

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

IIpoBOAUTE ¥ 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. CpolicTBa naepeBa: eIHH-
CTBEHHOCTh IIyTH, CyIIECTBOBAaHHE
BUCSIYCH BEPIIUHBI, CBSI3b MEXIY
YHUCIIOM BEpIIMH W YuCIoM p&dep.
[IpaBumo yMHOKEHHUS

OcBauBaTh MOHSTHUA. IEPCBO Kak rpad Oe3 mukia,
BUCsYasi BepiunHa (JIMCT), BETBb JepeBa, IyTh B
JiepeBe, TuaMeTp AepeBa.

H3y4yaTh CBOWCTBaA JcpeBa: CYIICCTBOBAHHE BHCS-
'-Ieﬁ BEPLINHBI, CAUNHCTBEHHOCTb IMyTH Me)K}Iy ABY-
Msl BEPIIMHAMH, CBSI3b MEXJy YHCIIOM BEpIIHH U
quciioM péoep.
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ewwedlodu sehoged

IIpodoaiceHue

HasBaHue
pa3gesia (TeMbl)
(4ucao yacoB)

OcHOBHOE coaepiKaHue

XapaKTepHCTPlKa AeATEe/IbHOCTH oﬁy!mlomnxca

PemaTh 3a/ia4M Ha NIOMCK U NIEPEYUCIICHUE TTyTEN
B JIepeBe, ONpEe/eCHUE YHCia BEpPIIMH WiIH pEdep
B JAepeBe, 00XoJ OMHApPHOTO JIepeBa, B TOM YHUCIE C
MIpPUMEHEHHEM IIpaBUIa YMHOXKCHUS

Ciay4aiiHbie
COOGBITHS
(8 4)

IIpoTnBomnoinioxxHoe cobbiTHe. [na-
rpamma Disiepa. OOBeaAUHCHUE WU
nepecedyeHue coOwiThii. HecoBmect-
Hble CcOOBITHS. DOpMyJIa CIIOKSHUS
BepositHocTeil. [lpaBuino ymHOXe-
HUSI BEPOSITHOCTEN. Y CIOBHasi BEPO-
SITHOCTB. HeszaBucuMble COOBITHS.
[IpencraBinenue ciydaifHOro 3KcIie-
pUMeHTa B BHAEC nepeBa

OcBauBaTh NOHATHUA: B3aUMHO IMPOTHBOIIOJIOKHBIE
COOBITHSI, OIlEpallMy HaJl COOBITUSIMH, OOBEIUHE-
HUE U NEpPeCceUYCHHUEe COOBITHH, auarpamma Diiiiepa
(D#inepa—BeHHa), COBMECTHBIE M HECOBMECTHBIE
COOBITHS.

HN3yyaTh TeopeMbl O BEpPOSITHOCTH OOBEIAWHEHUS
IByX COOBITHII ((POPMYJIBI CIOKEHHS  BEPOSITHO-
cTen).

PemaTsh 3aa4M, B TOM YHCJIe TEKCTOBBIC 3aJa4U
Ha OIpeJIeIeHUEe BEPOSATHOCTEH OOBEIMHEHUS |
HepeceyeHUsT COOBITHN C TIOMOIIBIO YMCIOBOW MPsI-
MOU, muarpamMMm Diiepa, GOPMYJIbI CIOKECHHUS Be-
POSITHOCTEMN.

OcBauBaTh NOHATHA: MPABUIO YMHOXXCHHUS BEpO-
ﬂTHOCTeﬁ, yCJ'lOBHaﬂ BEPOATHOCTb, HE3aBUCHUMBIC
COOBITHSI JEPEBO CIIyYaHOT'O OITBITA.

H3y4yaThb cBOWCTBaA (OmnpenesieHus) HE3aBUCHMBIX
COOBITH.

PeinaTh 3aJa4M Ha OIpEJICIICHUE W HCIIOJIB30BaHUE
HE3aBUCUMBIX COOBITHIA.
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PemiaTh 3aJa4M Ha MNOUCK BEPOSITHOCTEH, B TOM
4HuCle YCIOBHBIX, C HCIIOJB30BAaHUEM JE€peBa CIIy-
4alHOT'O ONbITa

060611eHUe,
KOHTPOJIb
(44)

IIpencraBnenne paHHbIX. Onmuca-
TenbpHast cTatucTuka. I'padsl. Bepo-
SITHOCTbH CIy4aifHOTO COOBITHA. Die-
MEHTBHI KOMOMHATOPUKHU

IoBTOPATE HM3yueHHOE U BBICTPAMBAThL CUCTEMY
3HAHUH.

PemaTe 3a/ia4M Ha TpeACTaBICHHUE U ONMHUCAHUE
JIAHHBIX C TOMOIIBIO U3YyYEHHBIX XapaKTEPHUCTHK.
PemaTs 3aga4yu c npuMeHeHHeM rpadoB.
PemaTh 3aja4M Ha HaXOXKJICHUE BEPOSITHOCTH CITy-
9aifHOTO COOBITHSI IO BEPOSITHOCTSIM >SJIEMEHTap-
HBIX COOBITHI, B TOM YHCJIE B ONBITaX C PAaBHOBO3-
MOYXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH.

PemraTh 3asa4M Ha HaxOXJEHHUE BEPOSITHOCTEH
OOBETMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHC-
JIe He3aBHCHUMBIX, C HCIIOJIb30BAHUEM I'padHICCKUX
MPeJACTaBIICHUI U JepeBa CIy4ailHOro OIBITA.
PemiaTh 3aja4M Ha NEpedyHCIICHHE KOMOWHAIIHH
(duciia TIepecTaHOBOK, YHMCJIa COYETaHWi), HAa Ha-
XOXKJCHHUE BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM
KOMOWHATOPHUKH, B TOM YHCJIE C HCIIOJH30BaHHEM
Tpeyroabnuuka Ilackamns




ol

ewwedlodu sehoged

9 knacc (He MeHee 34 u)

HasBanue
paszesa (TeMbl)
(umcs0 yacos)

OcHOBHOE cojaepiKaHue

Xapax’repuc*m Ka AeATeJIbHOCTH OﬁyanOH.II/IXCH

IloBTOpEHUE Kypca
8 kJs1acca
(4 4)

IIpencraBnenue paHHbIX. Omnuca-
TellbHasE cTaTHCTHKa. Onepanun
HaJ coObITusiMu. HeszaBHcUMOCTEH
COOBITHI

IoBTOPATE HM3yueHHOE U BBICTPAMBAThL CUCTEMY
3HAHUH.

PemlaTe 3aja4mM Ha IpeACTaBICHHUE U OIMCAHUE
JTaHHBIX.

PemraTh 3asa4M Ha HaxXOXJEHHUE BEPOSITHOCTEN
OOBETMHEHUS U TIEPECEUCHHUS COOBITHI, B TOM YHC-
JIe HE3aBHCHUMBIX, C HCIIOJIb30BAHHEM IpadHUISCKUX
OpEeJCTaBIEHUN U AepeBa CIy4allHOro OmbITa.
PemaTh 3aja4M Ha NepeyHCIICHHE KOMOWHAIIMH
(duciia TIepecTaHOBOK, YHMCJIAa COYETAaHWil), HA Ha-
XOXKJCHHUE BEPOSITHOCTE!H COOBITHI C MPUMEHEHHEM
KOMOWHATOPHUKH, B TOM YHCJIE C HCIOJb30BaAaHUEM
TpeyroabHuka Ilackamns

JJiIeMeHThI KOMGU-
HaTOPUKHU
(4 4)

KomOuHaTOpHOE TIPaBMIIO YMHOXKE-
Husi. IlepectanoBku. @akTopuall.
CoueTaHusT W 4YHWUCJIO COYCTAHUM.
Tpeyronsnux Ilackansa. IlpakTuue-
ckast paborta «BwrynciieHue BepoOsT-
HOCTEIl C HCHOOJIb30BAHHEM KOMOM-
HAaTOPHBIX (YHKIHH SIIEKTPOHHBIX
TabIUID»

OcBauBaThb MNOHATHUA. KOMOHMHATOPHOE ITPABHUIIO
YMHOXEHUsI, YIOPsIIOUYeHHasl napa, Tpoilka o0b-
€KTOB, MEpEeCTaHOBKa, (haKTOpHall Yucia, codyera-
HHUE, YUCIJIO COYCTAaHUM, TpeyroiabHUK ITackaris.
PemiaThb 3aja4M Ha NEepeUMCIICHUE YIOPSI0UYSHHBIX
nap, TPOeK, MEPEYUCIICHUE MEPECTaHOBOK U CoYe-
TaHWUW JIEMEHTOB Pa3JIMYHBIX MHOYKECTB.

PemiaTh 3aa4M Ha IPpUMEHEHHE YHCJIa COYSTAaHUN
B asire6pe (cokpaiéHHoe yMHOKeHne, onHoM Hrero-
TOHA).
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PemiaTh, IPUMEHAA KOMOHMHATOPHKY, 3a1a4d 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 3aa4M Ha HaXO0XKJCHHUE BEPOSITHOCTEH B
ONbITax, NPEJACTABUMBIX KaK BBIOOP TOYEK H3 MHO-
TOYroJabHUKA, Kpyra, OTpe3ka WM IYTH OKPY>KHO-
CTH, YHUCJIOBOT'O MPOMEXKYTKaA

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
«Hcnbrranus bepuynnn»

OcBauBaTh INOHATHUA. HCHBITAHHUE, AJIEMEHTApHOE
cOoOBITHE B HCIBITaHWHU (yCIEeX W Heyaada), CepHus
HUCTIBITAaHUH, HACTYIUICHUE MEPBOTO ycmexa (Heyaa-
49H), CepHsl UCIBITAaHUNH bepHyin.

PemaTh 3aja4M Ha HaXO0XJI€HUE BEPOSITHOCTEN CO-
OBITHI B CEpHHU HCIIBITAHUH IO TEPBOrO ycmnexa, B
TOM YHCJIE C IPUMEHEHHEM (POPMYJIbI CYMMBI I'€0-
METPUUYECKON MPOrpeccui.

PemiaTh 3aa4M Ha HAaXOXIEHHE BEPOSATHOCTEN
3JIEMEHTAPHBIX COOBITUN B cepuUM HCHBITAaHUN bep-
HYJJIM, Ha HaXO0XJEHUE BEPOSTHOCTU ONpeaesEH-
HOI'O YMCJia YCIIEXOB B CEpUU UCTIBITAHUN bepHynnn.
H3yuyaTh B X0Je NPAKTUYECKOH 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 KakK

OcCBOMTB NOHATHUA: cilydyaiiHas BeJIUMYHUHA, 3HAYe-
HHUE CiIy4allHOW BEJIMYMHBI, paclpelieIeHUe Bepo-
SITHOCTEH.

H3yuyaTh U 06GCY>KAATh IIPUMEPbI JUCKPETHBIX U He-
NPEPBIBHBIX CIy4YalHBIX BEJIUYHUH (POCT, BEC YEJO-
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(4ucao yacoB)

OcHOBHOE coaepiKaHue

XapaKTepHCTHKa AeATe/IbHOCTH oﬁy!mlomnxca

TEOPETUYECKOr'0 CPETHEr0 3HAUCHUS
BEJIMYUHBI.

TTonsiTe O 3aKOHE OOJBIIMX YHCEI.
HN3smepeHue BeposiTHOCTE ¢ momo-
mbIo 4YacToT. IlpuMeHeHne 3akoHa
OOJIBIINX YHCEN

BeKa, YMCICHHOCTh HACEICHUsI, APYTHUE U3MEHYH-
BbI€ BEJIMYUHBI, pacCMaTPUBAaBIIIHUECS B Kypce cTa-
THCTHKH), MOZECIBHBIX CIIyJYalHBIX BEJIMYHH, CBS-
3aHHBIX CO CIIyJalHBIMH OIIbITaMU (OpocaHue Mo-
HETBI, UTPAIBHON KOCTH, CO CIIyJailHBIM BBIOOPOM
H T. I.).

OcBavBaTh NOHATHA: MaTEeMAaTHYECKOE OXKHUJAHHE
ClIy4ailHOH BEJIMUMHBI KaK TEOPETUUYECKOE CpeHee
3HaUCHUE, AUCIEpPCHUs CJIy4dailHON BEJIMYMHBI KakK
aHaJIOr JUCIIEPCHUH YHCIOBOrO Habopa.

PemaTh 3a/ja4yy Ha BBIYHCIICHHE MAaTEMaTHYE€CKOrO
OXKUJIaHUSI U JOUCHEPCUHM IUCKPETHON ciydalHON
BEJIMYMHBI 1O 3aJJaHHOMY PAaCIpeAesIeHUIO, B TOM
qHCIIe 3a/1a49, CBSI3aHHBIX CO CTPAaXOBAaHUEM U JIOTE-
pesaMu.

3HAKOMHUTBCSA C MaTEeMaTUIECKUM OXHIAHHUEM U
Aucrepcueil HEKOTOPBIX paclpenesieHuid, B TOM
4ycJie paclpenesieHusl CIydailHOM BEeJIMYHHBI
«YMCJIO YCIIEXOB» B C€pUM uUcHbITaHUN bepHyiu.
HM3y4aTh 9acTOTY COOBITHS B HOBTOPSIIOIINXCS CITy-
YalHBIX ONBITAaX KaK CIIyYalHyIO BEJIHUIHHY.
3HAKOMHUTBCA C 3aKOHOM OOobIuX yncen (B hopme
BepHysun): nipu OOJIBIIIOM YHCJIE OMNBITOB YacTOTa
coOBITHS OIM3Ka K €r0 BEPOSITHOCTH.

PemaTh 3aa4M Ha U3MepeHHUe BEPOSITHOCTEN C 1O-
MOIIBIO YaCTOT.
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06Cy>XAaTh pOJIb 3aKOHA OOJIBIIINX YUCET B 00OCHO-
BaHUHU YaCTOTHOTO METOJAa H3MEPEHHsS] BEPOSITHO-
cTen.

OG6Cy>XAaTh 3aKOH OOJIBIIINX YHCEII KaK IPOsBIIE-
HUE CTaTHCTHYECKOW YyCTOHYNBOCTH B M3MEHUYHUBBIX
SIBICHUAX, POJb 3aKOHA OOJBIINX YHCEI B MIPHUPOJIE
" B KM3HU YeJIOBEKa

0GoGeHue, IlpencraBnenne nmanHbIX. Omnwmca- IoBTOPATH M3yuyeHHOE U BBICTPAaMBaTh CHUCTEMY
KOHTpPOJIb TeJIbHAsl CTaTUCTHUKA. BeposiTHOCTH 3HAHUH.
(10 4) CIIy49alHOTO COOBITHS. DJIEMEHTBHI PemaTh 3aja4M Ha IPEACTABICHHUE U OIHCAHHE
KoMOuHaTopuku. CiydaiiHbIE BEJIH- JTaHHBIX.
YUHBI U paclpeaeICHUs PemaTh 3aa4y Ha HaXO0XJACHHUE BEPOSITHOCTEH CO-

OBITHIi, B TOM YHCJIC B OIbITaX C PABHOBO3MOYKHBI-
MH DJIEMCHTApPHBIMH COOBITUSIMHU, BEPOSITHOCTEH
OOBCIUHCHUSI W TIEPECCUCHUS] COOBITHM, BBIYHC-
JIITh BEPOSITHOCTH B OIBITaX C CEPHUSIMU ClIydaii-
HBIX UCOBITAHUN

IIpu paszpaboTke paboueil mporpamMMmbl B TEMAaTHYECKOM IUIAHUPOBAHUM JOJDKHBI OBITH YUYTEHBI BO3MOXK-
HOCTH HMCHOJIb30BAaHMS 3JEKTPOHHBIX (IM(POBBIX) 0Opa30oBaTEeIbHBIX PECYPCOB, SIBISIONINXCS Y4€OHO-METO-
IUYECKUMH MaTepHaliaMu (MyJIbTHUMEIUWHBIE IIPOTrpaMMBbl, JIEKTPOHHBIE YUYEOHMKH M 3aJauHUKH, 3JICK-
TPOHHBIE OMOIMOTEKM, BUPTyaJbHBIE JJaOOpaTOPHUH, UTPOBBIE HMPOTPAMMBI, KOJUICKIINU IMUQPPOBBIX 00pa3o-
BaTEJIbHBIX PECYpPCOB), MCHOJIB3YEMBIMHU JUJIsi OOyYE€HMS] U BOCHHUTAHUS Pa3jIWYHBIX I'PYNII MOJIb30BaTeleH,
MIPEJICTaBIICHHBIMHU B 3JICKTPOHHOM (IM(POBOM) BHU/JIE U PEATM3YIOMIMMHU AUaakTHYeckue Bo3MoxxHocth UKT,
coziepKaHUuEe KOTOPBIX COOTBETCTBYET 3aKOHOJATEILCTBY 00 0Opa3oBaHHU.



