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NOACHUTE/IbHAA 3AMUCKA

OBLLUAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «MATEMATUKA~

IIpumepHas pabouas mporpaMma MO MaTeMaTHKE s OOydaro-
muxcst 5—9 kiaccoB pa3paboraHa Ha ocHoBe dDenepanbHOTO TO-
CyIapCTBEHHOTO O0Opa30BaTEIBHOI'0 CTaHIapTa OCHOBHOIO OOIIero

o6pa3oBaHus ¢ y4ETOM M COBPEMEHHBIX MHPOBBIX TPeOOBaHU,

MPEeABSBIICMBIX K MATEMATUYCCKOMY 00Pa30BaHUIO, U TPATULIHI
poccuiickoro o6pa3oBaHHMsl, KOTOPbIE 00SCIICYNBAIOT OBJIAJICHHUE KO-
YEeBBIMH KOMIIETCHIIUSIMH, COCTABIISIIOIIMMH OCHOBY JUISI HEIPEPhIB-
HOTro oOpa30BaHMs M CAMOPA3BUTHSI, @ TAKIKE LIEJIOCTHOCTH OOIIEKYJIb-
TYPHOTO, JUYHOCTHOT'O H IIO3HABATEJIFHOI'O Pa3BUTHs OOYyJaIOIIUXCS.
B paboueii nporpaMme ydTeHBI HASH U TToJIokeHus1 KoHnenmuu pas-
BUTHUS MaTeMaTU4YecKoro ooOpa3oBaHus B Poccuiickoit ®@enepanuu.

B snoxy nudpoBoii Tpanchopmanmu Bcex chep 4eI0BeUSCKOM ae-
SITEIBHOCTH HEBO3MOJXKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YeJI0-
BEKOM 0Oe3 0a30BOM MaTeMaTH4YeCKOW MOJTrOTOBKH. YK€ B IIIKOJIE
MaTeMaTHuKa CIYXKUT OIMOPHBIM IIPEAMETOM IJIsA U3YUCHHUA CMCIKHBIX
JUCLUIUINH, a MOCJIe MIKOJIBI peaTbHOH HEOOXOIMMOCTBIO CTAHOBUT-
Csl HEIIpephIBHOE 00pa3oBaHUE, YTO TPeOyeT IMOJHOLICHHOW 0a30BoM
00111600pa3oBaTeIbHON MOATOTOBKH, B TOM YHCJIC U MaTeMaTHYe-
CKOW. DTO OOYyCIOBIICHO TEM, YTO B HAIlW JHH PACTET YHCIO MHPO-
(deccuii, CBSI3aHHBIX C HEIMOCPEACTBEHHBIM NPHMCHCHHEM MaTema-
TUKHU: U B chepe KOHOMHUKH, U B OM3HECE, U B TEXHOJIOTHUYECKUX
obnacTsaX, U Ja)ke B T'yMaHUTapHbIX cepax. Takum oOpa3zom, Kpyr
IIKOJIBHUKOB, JUISI KOTOPBIX MaTeMaTHKa MOXET CTaTh 3HAYUMBIM
NpeIMETOM, PACIIUPSICTCS.

IIpakTHYeckasi IMOJE3HOCTh MAaTeMaTHKH OOYCJIOBJIEHA TEM, 4YTO
e€ mpeaMeTOM SBISIOTCA (yHIaMEHTAJIbHBIC CTPYKTYpBl Hallero
MHpa: MPOCTPAHCTBEHHBbIE (OPMBI M KOJUYCCTBEHHBIC OTHOIICHHS
oT HpOCTeﬁmHX, yCBanuBa€MbIX B HEIIOCPECACTBECHHOM OIIBITE, 10 O0-
CTAaTOYHO CJIOXHBIX, HeO6XOI[I/IMI)IX JJI1 pa3sBUTUA HAYYHBIX U IIPpU-
KJIAJIHBIX uaeil. be3 KOHKpeTHBIX MaTeMaTHUYeCKUX 3HAHHUH 3aTpy-
HEHO NNOHMMaHUE NPUHLUIIOB YCTPONCTBA U HUCIOJIB30BaHUs COBpE-
MEHHOW TEXHWKH, BOCHPHUITHE W HHTEpHpETalus pa3sHOOOpa3HOH
COLIMAJIbHOW, 9KOHOMHYECKOW, MOJTUTHYSCCKOW HH(POpPMALMH, Majo-
3¢ dekTUBHA MOBCEIHEBHAs MpaKTHYECKasi AesITeIbHOCTh. Kaxo-
MYy 4EJIOBEKY B CBOEH >KU3HU HPUXOIUTCS BBIINOJHITH pacuy€Tbl U
COCTAaBJISITh QJITOPUTMBI, HAaXOJIUTh W INPUMEHSITH (OPMYIbI, Bia-
JIETh MPAKTHYCCKUMH MPUEMAMHU T€OMETPUICCKHUX U3MEPEHHH U 10-
CTpOCHUH, YnTaTh WHPOPMAIIHIO, MIPEACTABICHHYIO B BH/IE TAOIHII,
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auarpaMMm M rpauKoB, )KUTh B YCIIOBHUSIX HEONPEAECIEHHOCTH U I10-
HUMAaTh BEPOSTHOCTHBIN XapakTep CIydalHBIX COOBITHH.

OnHOBpPEMEHHO C pacmupeHueM chep NpUMEHESHUS MaTeMaTHUKH
B COBPEMEHHOM 00111ecTBE BCE OoJiee BaXKHBIM CTAaHOBHUTCS MaTema-
TUYECKHUI CTHJIb MBILICHUSI, TPOSBISIONIUNICSI B ONpPENeIEHHBIX
YMCTBEHHBIX HaBbIKax. B mpouecce n3ydeHuss MaTeMaTHKH B apce-
HaJI TpuéMOB U METOJOB MBIIIIICHUSI Y€JIOBEKAa €CTECTBEHHBIM 00-
pa3oM BKITIOUAFOTCSI MHAY KLU U ey KIHsi, 00001IeHne U KOHKpe-
THU3alMsA, aHAIN3 U CHUHTE3, KJIACCU(UKAIIUS U CHCTEMaTH3aIHs,
aOctparupoBanue U aHaJIorusi. OOBEKTHI MATEMAaTHYICCKUX yMO3a-
KJIIOYCHHH, MpaBujia UX KOHCTPYUPOBAHUS PACKPBHIBAIOT MEXaHU3M
JIOTUYECKHUX ITOCTPOCHHH, CIIOCOOCTBYIOT BBIpAOOTKE yMeHus (op-
MYJIUPOBaTh, OOOCHOBBIBATH U JOKA3bIBATh CYKICHUS, TEM CAMBIM
pPa3BUBAIOT JJOTHYECKOE MbIIIUIeHHE. Beaymas pojib npuHAAJIS)KUT
MaTeMaTHuKe U B (bOpMI/IpOBaHI/II/I aJ'IFOpPITMPI‘-IeCKOﬁ KOMIIOHCHTBI
MBIIIJICHUS] ¥ BOCITUTAHUN YMEHHUH IeHCTBOBATH 110 3aJaHHBIM aJl-
ropurMaM, COBCPUHICHCTBOBATb M3BCCTHBLIC 1 KOHCTPYUPOBATH HO-
Bble. B mponecce penreHus 3agaqy — OCHOBOH yueOHOU JeATEIIBHO-
CTH Ha YPOKax MaTe€MaTHUKH — PA3BUBAIOTCS TaK)XE€ TBOPYECKAs U
MpHUKJIagHasi CTOPOHBI MBIIIIJICHUS.

OO0yueHnne MaTeMaTHKe 1aéT BO3MOXKHOCTh pa3BUBATh y oOydaro-
IUXCSI TOYHYIO, PAallMOHAJIFHY IO U HH(OPMATUBHYIO PE€Ub, YMEHHUE
oTOupaTh HauboJee MOAXOMSIIHUE SI3BIKOBBIC, CUMBOJIHNYCCKUE, Tpa-
(pnueckue cpencTBa ST BRIPAXKEHUS CY>KIACHUH W HArIJISITHOTO UX
MIpeICTaBIICHUSI.

Heo0XxonuMbpIM KOMIIOHEHTOM OOIIell KyJIbTypbl B COBPEMEHHOM
TOJIKOBAHHUM ABJIACTCA 06mee 3HAKOMCTBO C MCTOAaMH IIO3HaAHUA
JIEHCTBUTEIILHOCTH, IPEACTaBICHNE O IIpeAMETE U METOaX MaTeMa-
THUKU, UX OTJIMYUH OT METOAOB APYTUX €CTCCTBCHHBLIX U T'yMaHHUTap-
HBIX HayK, 06 0COOEHHOCTSIX IPpUMCHCHUA MAaTCMAaTUKU JId peHIc-
HHUS Hay4YHBIX M MPHUKIAJAHBIX 3a7ad. Takum oOpa3zoMm, MareMaTHdie-
ckoe oOpa3zoBaHHME BHOCHT CBOH BKJaJd B (OpMHUpOBAHHE OOIIEH
KyJIbTYpPBbI YEJIOBEKA.

H3yuyeHne MaTeMaTUKH TaK)Ke CIIOCOOCTBYET ACTETUUECKOMY BOC-
IMUTAaHUIO Y€JIOBCKA, MTIOHUMAaHHWIO KpPaCOThl U MU3ANICCTBA MareMaTu-
YECKHUX PACCY>XJACHUH, BOCHPHUITHIO T€OMETPHYECKUX (OpPM, yCBOE-
HHUIO UIC€HU CUMMECTPHUH.

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

ITpuoputeTHBIMH IenAMH OOyUEeHHS MaTeMaTHke B 5—9 kiaccax
SIBIISIFOTCSL:



6 ¢opMHUpOBaHUE IIEHTPAIbHBIX MAaTEeMaTUYECKUX MOHATHHI (YHCIIO,
BEIIMYNHA, reoMeTpudeckas Gurypa, rnepemMeHHas, BEPOSTHOCTb,
¢pysKIIIS), 00ecmeYMBAIOMINX NPEEMCTBEHHOCTh W TEPCHEKTUB-
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 OOIIeH KyJIbTyphl UeOoBEdUe-
CTBa;

6 Pa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00y-
YaloMINXCsl, ITO3HABATEIIBHON AKTUBHOCTH, HCCIIEA0BATEIbCKUX
YMEHHUH, KPUTHUYHOCTH MBIIIJICHNS, HHTEpeca K U3yUCHHUIO MaTe-
MaTHUKU;

6 (GopmupoBaHue Q(YHKIMOHAJIBHOM MaTeMaTHYE€CKOW I'PaMOTHO-
CTH: yMEHHS PACIIO3HABATh MPOSBICHUS MAaTEeMaTHYECKUX ITOHsI-
THH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaIbHBIX )KU3HEHHBIX CH-
TyauusiX U IPU U3YUYSHHUH APYTHUX YUEOHBIX IIPESAMETOB, MPOSIB-
JICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEN, (popMyITMpoBaTh UX
Ha sI3bIK€ MAaTEMaTHUKH M CO3JaBaTh MaTEMAaTHYECKHE MOJIEIH,
OPUMEHSITh OCBOCHHBII MaTeMaTUUECKHUM anmnapar JJIs pelIeHus
OPaKTUKO-OPUCHTUPOBAHHBIX 3a7a4, HHTEPIPETUPOBATH U OIle-
HUBAaTh ITOJYYCHHBIC PE3yJIbTaTHhI.

OCHOBHBIEC JUHUHM COJEPKAaHUSI Kypca MaTeMaTHKH B 5—9 kiac-
cax: «Yucna m BbIUUCICHUs», «Anredpa» («Anredpanyeckve BbI-
pakeHHUs», «YpaBHEHHUsI 1 HEPABCHCTBa»), «DyHKIHN», «I'eome-

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

TeOMETPUYECKNX BEIIMYNH»), «BepostHOoCTs M cratucTuka». Jlan-

HBIC JIUHUM Pa3BUBAIOTCS IapajuiedbHO, KaXkJasi B COOTBETCTBUU

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

TECHOM KOHTAaKTe M B3auMojeicTBuu. Kpome 3Toro, ux oobeauHseT

JIOTUYECKasl COCTaBJSIONIAsi, TPAAUIIMOHHO MNPHUCYIas MaTeMaTHKe

U TIPOHU3BIBAIOINIAsl BCE MAaTEeMaTUYECKHUE KypPChl U COMep KaTeIbHbIE

muaun. ChopmynupoBanHoe B dDenepaibHOM TOCy1apCTBEHHOM 00-

pa3oBaTeIbHOM CTaHIapTe OCHOBHOTO 00IIIeTo 00pa3oBaHust TpeOoBa-

HHE «yMETh ONEepPUPOBATH MOHITHUSIMH: OIIpeieJIeHHEe, aKcuoMa, Teo-

peMa, J0Ka3aTelIbCTBO; YMEHHE PACIIO3HABATH NCTUHHBIEC U JIOXKHBIC

BBICKA3bIBaHUSI, IPUBOJIUTH IPUMEPhI U KOHTPIIPUMEPHI, CTPOUTH

BBICKA3bIBAaHUSI U OTPHUIIAHUS BBICKA3BIBAHHUI» OTHOCHTCS KO BCEM

KypcaM, a (popMUpOBaHHE JIOTUYECKUX YMEHHH pacrpeensercs: o

BCEM rojiaM oOy4eHHs] Ha YPOBHE OCHOBHOro o01miero oopa3oBaHus.

Conepsxanre oO0pa3oBaHUs, COOTBETCTBYIOIIEE MTPEAMETHBIM pe-
3yJbpTaraMm ocBoeHus llpumepHoii paGoueil mporpamMmel, pacrpee-

JIEHHBIM 110 rojJaM OOYYeHHs, CTPYKTYpPHPOBAHO TaKMM OOpas3om,
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4TOOBI KO BCEM OCHOBHBIM, NPUHIUIIHAJIBHBIM BOIIPOCaM OOy4Yaro-
muecst oOpallajiuch HEOTHOKPATHO, YTOOBI OBJIaJICHHE MaTeMaTH4e -
CKHMU MOHATUSAMH M HaBBIKAMH OCYIIECTBIISIJIOCH MOCIIECIOBATEIBHO
M TMOCTYHNAaTeJbHO, ¢ COONIIOJEHUEM IMPHUHIIUIIA IPESEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKIIOYAJIUCH B OOMIYIO CHCTEMY MaTeMaTHYECKHX
MIPEACTABIICHUN OOYYarOIIUXCs, pacIlupssa U yriryoiss eé, obpasys
MIPOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOIO MPEAMETA «MATEMATUKA~» B Y4YEBHOM MJIAHE

B cootBercTBUHM ¢ DenmepanbHBIM TOCYJAapCTBEHHBIM OOpa3oBa-
TEJIBHBIM CTaHJIaPTOM OCHOBHOT'O OOIIero o0pa3oBaHMs MaTeMaTHKa
SIBJISIETCST 00SA3aTEILHBIM IIPEIMETOM Ha JaHHOM ypPOBHE oOpa3oBa-
HUs. B 5—9 kmaccax y4ueOHBIN TipenmeT «MaTeMaTukay Tpaaulld-
OHHO M3Yy4YaeTcs B paMKaXx CIIEAYIOIINX YUeOHbIX KypcoB: B 5—6 kitac-
cax — Kypca «MaremaTtuka», B 7—9 kiraccax — KypcoB «Anredpa»
(BKJIIOYAsT 3JIEMEHTHI CTaTUCTUKHA W TEOPUH BeposiTHOcTel) m «I eo-
metpus». Hacrtosimeid nporpaMMoil BBOJUTCS CaMOCTOSITEJIbHBIU
y4eOHBIH Kypc «BeposiITHOCTh U CTATHCTHUKA.

Hacrosmel mnporpammoil mpeaycMaTpuUBaceTCs BBLACICHUE B
Y4eOHOM IUTaHE Ha M3y4YEeHHE MaTeMaTHKH B 5—6 kiaccax 5 yu4eO-
HBIX YaCOB B HEJEIIO B TEUCHHE KAKIO0TO rojia o0ydeHus, B /—9 kirac-
cax 6 y4eOHBIX 4acOB B HEJIEJIIO B TEUCHHE KAXKJOIr'0 rojla o0ydeHus,
Bcero 952 y4eOHBIX Haca.

TemMaTnueckoe IUIAaHUPOBAHUE y4YEOHBIX KypCOB M PEKOMEHIye-
MoOe pacrnpejiesieHne y4eOHOro BpeMEHH Il U3YyUYCHHUS! OTACIIbHBIX
TEM, IPEUIOKEHHBIE B HACTOALIEH OporpamMMe, HaJo paccMaTpu-
BaTh KakK MNPHUMEPHBIE OPUEHTUPHI B MOMOIIL COCTAaBUTEINIO aBTOP-
CKO# pabouyeil mporpamMMbl U IIPEXKJie BCEro y4yurelo. ABTop pabo-
4yeld mporpamMMbl BIpPaBE€ yBEIWYUTH WIW yMEHBIIUTH IPEIIOKEH-
HOE YHCJIO YUYeOHBIX YaCOB Ha TEMY, UTOOBI YIIIyOUThCS B TEMATHUKY,
OoJiee 3aMHTEPECOBABIIYI0 YYSHUKOB, WJIM HAIPaBUTh YCHJIUSI Ha
IpeoJoJIeHUEe 3aTpydHEHUU. JlonmyCcTHUMO TakK»Xe JIOKaJIbHOE IIepe-
pacmpesieIeHue U IMEepeCcCTaHOBKAa DJIEMEHTOB COJAEpP>KaHUs BHYTPHU
JTaHHOTO Kijacca. KonmdecTBO MPOBEPOUYHBIX PabOT (TeMaTHUeCKUM
U UTOTOBBIM KOHTPOJIb KauyeCTBa YCBOCHHUsS YUYEOHOTO MaTepualia) u
HUX THIT (CAMOCTOSITEIbHBIE 1 KOHTPOJbHBIE PabOThI, TECTHI) OCTAIOT -
csl Ha yCMOTpeHHue yuuTens. Takyke y4uTellb BIpaBe YBEIUUYUTh WU
YMEHBIIUTh YUCJIO yUYeOHBIX YacoB, OTBEIEHHBIX B [IpumepHOU pa-
Ooueli mporpamMmme Ha 00OOIIEHHE, MOBTOPEHHE, CHUCTEMATH3ALMIO
3HaHUH OOydarommuxcsi. EJXMHCTBEHHBIM, HO TNPUHIHUIIHAJIBHO BaXK-
HBIM KpPHUTEpPHUEM, SBIISIETCS IOCTHIKCHHE pPEe3yJIbTaTOB OOydYeHHS,
YKa3aHHBIX B HACTOSIIEH ITporpaMMe.



NIAHUPYEMbIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NMPEAMETA «MATEMATUKA»
HA YPOBHE OCHOBHOIO OBLLEr0O ObPA30BAHUA

OcBoenue yueOHOro npeamera «MaTteMaTHKa» JTOJDKHO oOecreun-
BaTh JOCTI)KCHHE Ha YPOBHE OCHOBHOTO OOIIIEro oOpa3oBaHUS CIe-
IYIOIIHUX JAYHOCTHBIX, METAIIPEAMETHBIX M IPEIMETHBIX 00pa3oBa-
TEJIBHBIX PE3yJIbTAaTOB:

JIMYHOCTHBIE PE3Y/IbTATbDI

JImgyHOCTHBIE Pe3yNbTaThl OCBOCHUS IIPOrpaMMblI y4eOHOTO Mpes-
MeTa «MaTtemMaTuka» XapakTepU3ylTCs:

nanMOTMHECKOG BOCNMTaHUE!

MPOSIBJICHUEM HHTEpeca K NPOIJIOMY U HACTOALLEMY POCCUMCKOM
MaTCMaTHuKH, HCHHOCTHBIM OTHOIICHHUCM K JOCTHXKCHUAM pOCCHﬁ-
CKHX MaTE€MaTHUKOB M POCCHHCKOW MaTEeMaTHUECKOM IIKOJIBI, K HUC-
MOJIb30BAHUIO 3TUX JOCTUXKECHHUHU B JIPYTUX HayKaX U HPUKIIAJHBIX

cepax.
lpaxJaHCKOe M AyXOBHO-HPABCTBEHHOE BOCMMTaHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOsI3aHHOCTEH rpakJIaHWHaA U pea-
JIU3aly ero mpas, NPEeJCTaBICHUEM O MaTeMaTHYECKUX OCHOBaxX
(pyHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBJICHHUI, NMpoLEIyp
rpakJaHCKOTro obmiecTBa (BBIOOPHI, OMPOCH! U MP.); TOTOBHOCTHIO K
00OCYXJIEHHUIO DTHYECKUX NPOOJIEeM, CBSI3aHHBIX C MPAKTHUYECKUM
MIPUMEHEHUEM JIOCTHIKEHUH HAYKH, OCO3HAHUEM BaXKHOCTH MOpajb-
HO-3THYECKHUX MPUHIHUIIOB B JIEITEIILHOCTH YYEHOTO.

TpyAoBOe BOCMMTAHME:

YCTAaHOBKOM Ha aKTUBHOE€ y4aCTHE B PEIIE€HUU MPAKTUYECKHUX 3a-
a4 MaTeMaTUYEeCKOM HaIlpaBIEHHOCTH, OCO3HAHHEM Ba>XHOCTH Ma-
TEMaTHYECKOro oOpa3oBaHUs Ha MPOTSHKEHWH BCEU XKHU3HU I
ycrenrHo# npodecCHOHAIBHOMN ASSITEIbHOCTH U Pa3BUTHEM HEOOXO-
JTUMBIX YMEHUI; OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM HHIUBUIY -
QIILHOW TPaeKTOPUH OOpa30BaHUS U JKU3HEHHBIX IUIAHOB C y4YETOM
JIMYHBIX WHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEM.

JcTeTUYeCKoe BOCMMUTAHME:

CITOCOOHOCTBIO K SMOIIMOHAIBHOMY H 3CTETUYCCKOMY BOCIIPUSI-
THIO MaTeMaTUYECKUX OOBEKTOB, 3aJi1a4, PEIIeHUH, PaCCyKIACHUMN;
YMEHUIO BUAETh MaTEMaTHUIECKHUE 3AKOHOMEPHOCTH B UCKYCCTBE.
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LleHHOCTM Hay4YHOro No3HaHUA:

OpHEHTALMEN B IESITEIIBHOCTH HA COBPEMEHHYIO CUCTEMY Hay4-
HBIX MPEJICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Ye-
JIOBEKAa, MPUPOABI H 00IIIecTBa, IOHUMAaHNEM MaTEeMaTHIECKON Ha-
YKH KakK c(epbl 4EIOBEUECKON IESITEIBHOCTH, STAIIOB €€ pa3BUTHS
¥ 3HAYUMOCTH JJIs1 Pa3BUTHUSI LUBUIIN3AIUN; OBJIAJICHUEM SI3IKOM
MaTeMaTUKU U MaTeMaTUYECKOl KyJIbTYypOM KaK CpeJCTBOM IO3Ha-
HUSI MUPA; OBJIAJEHUEM IIPOCTEHIIINMHU HaBBIKAMH HCCIICIOBATEIb-
CKOH NesATEeIbHOCTH.

®usmyeckoe BocnuTaHue, OPMMPOBAHUE KyNbTypbl 30POBbS U 3MOLMO-
HaJIbHOro 6,1aronoyyYms:

TOTOBHOCTBIO IPUMEHSITh MaTeMaTH4YeCKHe 3HaHUsI B HHTEpecax
CBOETO 3I0POBBsI, BEJACHHUS 3J0POBOr0 0Opasa )KHU3HH (3T0pOBOE IH -
TaHHue, cOaJaHCUPOBAHHBIM PEKUM 3aHITHI M OTHbIXa, peryJisipHas
(pu3zmyeckass akTUBHOCTB); chOPMHUPOBAHHOCTHIO HaBbIKa pediek-
CUM, IPU3HAHUEM CBOEro IpaBa Ha OIIMOKY M TaKOro ke mnpasa
JPYyroro 4ejioBeKa.

JKoNorMyecKkoe BOCMMUTaHME:

OopueHTaIMel Ha IPUMEHEHHEe MaTeMaTUYeCKUX 3HaHUM U1 pe-
IICHUS 3a1a4 B 00JIACTH COXPAHHOCTH OKPY’KaromIeH Cpeabl, MIIaHU-
pOBaHUS MOCTYMKOB M OLEHKHU HUX BO3MOYKHBIX MOCIEICTBUN s
OKpY’Kalolel cpeabl; OCO3HAHHEM TIJI00aIBHOTO XapaKTepa 3KO0JIO-
THYECKHUX NPOOJIEM M ITyTeH MX pEeHICHHUS.

JIMYHOCTHbIE pe3y/bTaTbl, 06eCneyMBaloLiMe afanTaLmio 06y4alLErocs K 13-
MEHAIOLMMCA YCI0BUAM COLMaNbHOM U MPUPOAHOM Cpesbl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHSIX HEONPENEeNEHHOCTH, IO-
BBIIIIEHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MNPaKTHYECKYIO
JESITEJIbHOCTh, B TOM UHMCJIE YMEHHUE YUUTHCS y APYIUX JIIOAEH, IIpU-
oOperaTh B COBMECTHOH JIESTEIIbHOCTH HOBBIC 3HAHUS, HABBIKU WU
KOMIIETEHIIUU U3 ONbITA APYIHUX;

HEOOXO0TMMOCThIO B (POPMHUPOBAHUN HOBBIX 3HAHUM, B TOM YHCIIE
dbopmynupoBaTh HJEH, MOHSITHUS, THIIOTE3bl 00 OOBEKTax W sIBIIe-
HHUSAX, B TOM 4YHCJIE€ paHee HE HM3BECTHBIX, OCO3HaBaTh ACQULMTHI
COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, MJIaHUPOBaTh CBOE pas-
BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIUIO, BOCIIPHHH-
MaTh CTPECCOBYIO CUTYaIlMIO KaK BBI3OB, TPEOYIOIIHN KOHTpPMED,
KOPPEKTHUPOBATh IPUHUMAEMbIE PEIICHUSA U JAeHCTBHS, GOPMYIIH-
poBaTh M OLICHUBATh PUCKH U ITOCJIEJICTBUS, (OPMHUPOBATH OMBIT.
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METANPEAMETHBIE PE3Y/IbTATDI

MeTtanpenMeTHBIE Pe3yJIbTaThl OCBOCHHS IPOTPaMMBbl  y4eOHOTrO
npeamera «MarteMaTuka» XapakTEpU3YIOTCsl OBJIAJIECHUEM YHUBep-
CANbHBIMU NO3HABATMEABLHBIMU 0eliCMBUAMU, YHUBEPCAAbHBIMU
KOMMYHUKATMUBHBLLMU JelicCmeusMu U YHUBEPCANbHbIMU pe2Y-
AAMUBHBIMU OeliCeUIMU.

1) YHusepcanvHble no3HasameavHvle deticmeus obecneuusa-
tom @gopmuposaHue 06A308blX KOSHUMUBHbLIX Npoyecco8 obyuaro-
wuxca (oceoeHue mMemodo8 NO3ZHAHUS OKPYHCAOWe20 MUpa; npu-
MeHeHUe 02UYeCKUX, UCCAe008AMenbCKUX onepayull, ymeHuil
pabomamuw ¢ uHpopmayuetil).

ba3oBble /OrMyecKue JeNCTBUSA:

6 BBISIBJIISITH M XapaKTEpPHU30BaTh CYIIECTBEHHBIC NMPU3HAKN MaTeMa-
TUYECKUX OOBEKTOB, MOHSITHUI, OTHOUICHUNW MEXIY IMOHSTHUSIMU;
(popMmympoBaTh onpeneaeHUs MOHATHH; yCTaHABINBATh CYIIE-
CTBEHHBIM NMPU3HAK KJIACCHU(UKAIINH, OCHOBAHUS AJIs1 000OIICHUS
U CpaBHEHHS, KPUTEPHUHU IIPOBOJUMOTO aHAIMU3a;

6 BOCIIPUHUMATh, (POPMYyIUpPOBATh U NPEOOPA30BBIBATh CYXKIACHHUS:
YTBEpPAUTEIbHBIE U OTpULIATEIbHbBIC, €AUHUYHbBIC, YaCTHBIE U 00-
1IMe; YCIIOBHBIEC;

6 BBISABIISITH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPO-
TUBOpeuHs B aKTax, JaHHBIX, HAOIIOACHUSIX U YTBEPKIACHUSIX;
npeuraraTb KpUTEPHH JUTS BBISIBICHUSI 3aKOHOMEPHOCTEH U Ipo-
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 MPUMEPHI U KOHTPIPHUMEPHI; OOOCHOBBI-
BaTh COOCTBEHHBIC PACCYXJICHUS;

6 BBIOHpaTh CIoco0 pemieHWss y4eOHO# 3a/taun (CpaBHUBaTh He-
CKOJILKO BapHaHTOB PEUICHUs, BHIOMPATh HAaNOOIee MOIAXOISIINN
C yu4€TOM CaMOCTOSATEIBHO BBIJICJIEHHBIX KPUTEPUEB).

basoBble nccnegoBatenbckue ,D,el\;ICTBMFI:

6 NCTOJIF30BAaTh BOIIPOCHI KaK MCCIJIEIOBATEIIFCKUN MHCTPYMEHT IO~
3HaHWs; (GOPMYIHPOBATH BOIPOCH], (PUKCUPYIOIIHE NPOTHUBOpE-
yne, NpobdiaemMy, caMOCTOSITEIbHO yCTAHABINBATh UCKOMOE U JIaH-
HOe, GOPMHUPOBATh THIOTE3Y, APTYMEHTHPOBATh CBOIO ITO3UIIHIO,
MHEHUE;
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6 IPOBOJUTH II0 CAMOCTOSITCJIBHO COCTABJICHHOMY ILIAHY HECJIOX-
HBIH YKCIIEPUMEHT, HEOOJBIIOE MCCIICA0BAHUE 110 YCTAHOBJICHUIO
0COOEHHOCTEM MAaTEMATUYECKOTO OOBEKTA, 3aBUCUMOCTEN O00BEK-
TOB MEXKIY COOOIi;

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

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

Pa6oTa ¢ MHdopmaLmed:

6 BBISIBJISITH HEJIOCTATOYHOCTh M U30BITOYHOCTh HH(GOpMAIIUH, TaH-
HBIX, HCOOXOIUMBIX JJIsl PCIUICHUS 3aadu;

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

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

6 OIICHHWBATh HAAEKHOCTh HMH(OpPMAIIMH 1O KPUTECPHUSIM, MPEAJIO-
JKEHHBIM YUYHTEJIEeM WIH C(HOPMYIHUPOBAHHBIM CAMOCTOSITEIBHO.

2) YuugepcanvbHble KOMMYyHUKAQMuU8HbLe delicmeaus obecneyu-
sarom c@opMUPOBAHHOCb COUUANBHBIX HABBIKO8 0OYUarowUxXCs.

O6buweHue:

6 BOCIIpUHUMATh U (OPMYJIMPOBATH CYXKICHHS B COOTBETCTBUH C
YCIOBUSIMM M IEJISIMHA OOIISHUSI; SICHO, TOYHO, I'PAaMOTHO BBIpa-
JKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U NMHUCBMEHHBIX TEKCTaX, Ja-
BaTh MOSICHEHHWS IO XOJy pelIeHus 3aJadyd, KOMMEHTHPOBAaTh
MMOJTYYCHHBIN pe3yibTarT;

6 B X0J€ OOCY>XJEHHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY oOCykaae-
MOM TeMBbI, IIPOOJIeMBbI, penraeMoi 3aJaud, BbICKA3bIBAaTh HUIEH,
HalleJI€HHBIC Ha MOUCK PEUICHUS; COTIOCTABIISATH CBOU CYXKICHUS
C CyXJICHHUSIMH JAPYTHX YYaCTHUKOB Juanora, oOHapyXHuBaTh pa3-
JIMYHE U CXOJCTBO ITO3UIIMI; B KOPPEKTHOH dhopme hopmyupo-
BaTh pa3HOTIJIACHsl, CBOU BO3PAKECHMUSI;

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

CoTpyaHUYecTBO:

6 IOHUMAaTh U UCHOJb30BaTh NPEUMYIIECTBA KOMAaHIHON U UHIAU-
BHAyaJIbHOU pabOTHI IIPHU PEUICHUH YUEOHBIX MaTeMaTHUYSCKUX
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3aJ1a4y; NPUHUMATH II€JIb COBMECTHOW JESITEIBLHOCTH, IUIAHHUPO-
BaTh OPraHMU3aIMI0 COBMECTHOI pabOTHI, pacrpeneiasaTh BUAbI pa-
00T, moroBapuBaThCs, 0OCYXKIAaTh IPOIIECC U pe3ysIbTaT paboOTEHI,
00600111aTh MHEHHUSI HECKOIBLKUX JIFOIEH;

6 Y9acCTBOBAaTh B TPYHIIOBHEIX (opMax padoTHI (00CyX)ASeHUSI, OOMEH
MHEHHUSIMH, MO3IOBBIC IITYPMBI U Ap.); BBIIOJHATH CBOIO YacTh
paboThl U KOOPIUHHUPOBATH CBOU IEHCTBHUS C APYTUMH YICHAMH
KOMaH/bl; OI[EHUBATh Ka4e€CTBO CBOEr0O BKJaJia B OOIIMK MPOJYKT
10 KPUTSPUSIM, CHOPMYIHPOBAHHBIM yYaCTHUKAMU B3aWMOICH-
CTBHSL.

3) YuugepcaavHbvle pe2yasmueHsle oelicmeus obecnevusarom
dopMuposaHue CMbICA0BHIX YCMAHOBOK U HCUBHEHHBLIX HABHIKOS
AUMHOCMU.

CamoopraHusaums:

6 CaMOCTOSITEJIBHO COCTAaBJIATH IIIaH, aJCOPUTM PELICHUS 3aJadu
(uam ero 9acTh), BEIOUPATh CITOCO0 PEeIICHHUs ¢ yIETOM UMCIOIINX -
Csl PECypcoOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBaTh BapHaHTHI pelIeHUH ¢ yu€ToM HOBOW MH(pOpMa-
LIUH.

CaMOKOHTpOJIb:

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

6 MPEeIBUIECTh TPYAHOCTU, KOTOPbIE MOT'YT BO3HUKHYTb IIPU pElLIe-
HUM 3aJ1auy¥, BHOCUTb KOPPEKTHUBBI B JE€ATEIBHOCTh Ha OCHOBE
HOBBIX OOCTOSITEJICTB, HAW/JICHHBIX OIIMOOK, BBISIBICHHBIX TPY-
HOCTEH;

6 OLIEHHBATh COOTBETCTBUE pe3yJibTaTa AESITEIbLHOCTH MOCTABIICH-
HOM IIeH W yCJIOBHSIM, OOBSCHSITH NPUYHUHBI JOCTHXKECHUS WU
HEJIOCTIDKECHUS IeJIH, HaXOAUTh OIIMOKY, JaBaTh OLIEHKY IPHOO-
PETEHHOMY OIIBITY.

NMPEAMETHbBIE PE3Y/IbTATbI

IlpeameTHbIe pe3ynbTaThl OCBOcHUs [IpumepHoii paboueil mpo-
rpaMMBbl 110 MaTeMaTHKE IMPEJCTaBICHbI 110 rojgaM oOydeHus B clie-
IYIONIMX pa3jenax MporpaMMbl B paMKaxX OTJIEJIBHBIX KypCOB: B 5—
6 kinaccax — Kypca «MaremaTtuka», B /—9 Kilaccax — KypCOB
«Anredpa», «I'eomerpus», «BepossTHOCTh U CTATUCTHKA.

Pa3ButHe orudyeckux npeacTaBI€HUN U HABBIKOB JIOTHYECKOTO
MBINIJICHUS OCYMISCTBIISIETCS Ha MPOTSDKEHUHM BCEX JIET OOydYeHHUS B
OCHOBHOM IITKOJIE€ B paMKaX BCEX Ha3BaHHBIX KypcoB. [Ipenamomara-
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€TCs1, YTO BBIITYCKHUK OCHOBHOM IIKOJIBI CMOXET CTPOUTH BBICKA3bI-
BaHUSI M OTPHUIAHUSI BBICKA3bIBAHUM, PACIIO3HABATh WUCTUHHBIE U
JIOKHBIE BBICKA3bIBAHUS, IIPUBOIUTH MMPUMEPHI U KOHTPIIPUMEPHI,
OBJIaJiceT MOHATHUSIMHU: ONpeAeIeHUe, akcuoMa, TeopeMa, JoKasa-
TEIBbCTBO — M HAYYHUTCS UCIIOJIBL30BaTh UX IPHU BHINOJIHEHUHN yU1eO-
HBIX U BHEYUYECOHBIX 3a/1ad.
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NMPUMEPHAA PABOYASA NMPOrPAMMA YYEBHOIO KYPCA
«MATEMATUKA». 5-6 K/IACCbI

LUESIN U3YHEHUA YHEBHOI O KYPCA

IIpuopuTeTHBIMU HEJIsIMU OOyYeHHUs] MaTeMaTHKe B 5—6 Kjaccax
SIBIISIEOTCSI:

6 IpoaoJKeHUEe (OPMHUPOBAHUST OCHOBHBIX MaTEMAaTHUYCCKUX ITOHS -
TU# (YUCII0, BEIIMYUHA, TeOMeTpudeckasl Gpurypa), o0eCreunBaro-
[IUX MPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTHYECKOTr0 00-
pa3oBaHHUsA O0YYarOIINUXCs;

6 Pa3BUTHC WHTCIUICKTYaJIbHBIX M TBOPYCSCKUX CIIOCOOHOCTEH 00y-
YaIOINIUXCsI, MO3HABATCIbHOW aKTHUBHOCTH, HCCIICIOBATCIBCKUX
YMEHUH, HHTEpeca K U3yUYCHUI0O MAaTeMaTHKU;

6 MOJIBEACHUE OOYYarOIIUXCs Ha JIOCTYITHOM JJIsl HUX YPOBHE K
OCO3HAHUIO B3aUMOCBSI3M MAaTEMATHKH U OKPY KAFOIIEro MUPa;

6 GopmupoBanne (QYHKIHOHAIBHOHM MaTEeMaTHYCCKOU TIpPaMOTHO-
CTH: YMEHUS PaCIiO3HABATh MaTEeMaTHYIECKUE OOBEKTHI B pPealb-
HBIX JXHU3HCHHBIX CHUTYAIUsIX, [IPUMCHSITh OCBOCHHBIC yMCHHUS
JJId pCIICHUA TPAKTUKO-OPUCHTHUPOBAHHBIX 3aJa4d, UMHTCPIPETU-
pOBaTh MOJIy4EeHHBIC Pe3yJIbTaThl U OIEHUBATH UX HA COOTBET-
CTBHE IMPAKTHYECKON CUTYyaINH.

OcHOBHBIEC JIUHUHU COAEpKaHUsS Kypca MaTeMaTHKH B 5—6 KkJjac-
cax — apudMeTHUecKas U TeoMeTpudeckasi, KOTOpbIe pa3BUBAIOTCS
rmapajulesIbHO, KaXJas B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM,
OJIHAKO, HE HE3aBUCHUMO OJHA OT APYroi, a B TECHOM KOHTAaKTe€ W
B3auMoJercTBUU. Takke B Kypce INPOUCXOAUT 3HAKOMCTBO C dJle-
MEHTaMH aJIreOpbl M ONMUCATEIbHOW CTaTHUCTHUKU.

Hzyuenne apudmMeTnyeckoro mMarepuaja HauYMHAETCs CO CHUCTe-
MaTH3allid W Ppa3BUTHS 3HAHUH O HATypaJdbHBIX YHCIAaX, MOJY-
YEeHHBIX B HadaJbHOW mkoje. IIpm 3TOM coBeplIeHCTBOBAaHUE BBI-
YUCIIMTEIbHOW TEXHUKH W (POPMHUPOBAHWE HOBBIX TEOPETHYECKHUX
3HAaHUH COYETaeTCsA C Pa3BUTHEM BBIYUCIUTEIRHON KYJIBTYpHI, B
YaCTHOCTH C OO0ydYeHHEeM IPOCTESHIINM npuémMaM MPUKUIKH U OICH-
KM pe3yJIbTaTOB BbIYHUCIEHUN. M3yueHue HaTypaldbHBIX YHUCEN MPO-
JoipkaeTrcss B 6 kiacce 3HAaKOMCTBOM C HadajbHBIMU IMOHSTHSIMU
TEOPUHU IAEIUMOCTH.

Jlpyroii KpyITHbBIN OJIOK B cCOAepKaHUU apuPMETHIECKON JTMHUN —
3T0 ApoOu. Hawano m3ydyeHus: OOBIKHOBEHHBIX M JIECSTHYHBIX JpO-
Oeii oTHeceHO K 5 Kilaccy. DTO NHEpPBBIM 3TAll B OCBOCHHUHU JIpoOei,
KOTrjJa IMPONUCXOJUT 3HAKOMCTBO C OCHOBHBIMH HJESIMU, HTOHATHSIMH
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Tembl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBCHHBIX JApPOOCii B MOJIHOM
00BEMe mpeauIecTBYeT U3YUYSCHUIO JECITUIHBIX IpO0ei, 94To 1eIeco-
o0pa3HO C TOYKH 3pEHUS JIOTHUKU HW3JIOKCHUS YHUCIOBON JITWHUU,
Korja MpaBuja JICUCTBUHN C ACCITHYHBIMU NPOOSIMU MOXKHO OOOCHO-
BaThb Y’K€ M3BECTHBIMHU QJIIOPUTMAMHU BBIIIOJHEHUSI JEUCTBUM C
OOBIKHOBEHHBIMHU APOOSMH. 3HAKOMCTBO C AECATHYHBIMU APOOSIMHU
pacuIupUT BO3MOXKHOCTH JUISI HOHUMAaHHUsI OOYYarOUIUMHUCS MPH-
KJIaJJTHOTO MPUMEHEHHUSI HOBOU 3alMUCHU NPU U3YUSHUU JIPYTUX MOPE-
METOB W TIPU HpaKTHYECKOM Hcmoiib3oBaHuH. K 6 kiaccy oTHecéH
BTOPOM 3Tall B M3yYCHHUU NPOOCH, ric MPOUCXOIUT COBEPIICHCTBO-
BaHHWC HABBIKOB CpPaBHCHHUS W INpeoOpa3oBaHusi ApoOci, OCBOCHHUEC
HOBBIX BBIYHCIUTEJBHBIX AJITOPUTMOB, OTTaYMBAHUE TEXHUKH BBI-
4YHCJIEHUH, B TOM 4YHMCJIE 3HAUYEHUU BBIPAKEHUH, COAEpIKalIUX U
OOBIKHOBCHHBIC, U JICCATUYHBIC IPOOH, YCTAHOBJICHHUEC CBsI3Ci MEK-
Iy HUMH, pPACCMOTpPEHHUE MPUEMOB pEHICHUs 3a/1ad Ha Apobu. B Ha-
gajie 6 Kilacca MPOUCXOIHUT 3HAKOMCTBO C IOHSITHEM IIPOIICHTA.

OCOOCHHOCTHIO U3YUCHUS TTOJIOKUTEIIBHBIX U OTPUILIATCIIBHBIX Y-
CeJl ABJSIETCS TO, UTO OHHU TAK)KE MOT'YT pacCMaTpUBAThHCS B HECKOJIb-
KO 2TaroB. B 6 kimacce B Hauasie u3ydeHHUsT TeMbl «[10JT0KUTEIbHBIC
U OTpHUIlaTENIbHBIC UMciia» BblAeaseTcs noarema «llenpie uncnay, B
paMKax KOTOPOW 3HAKOMCTBO C OTPUULATEIbHBIMU YHUCIAMHU U AEH-
CTBUSIMU C MOJOXXUTEJIBHBIMUA U OTPULATEIBHBIMH YHCJIAMU IIPOUC-
XOJUT HAa OCHOBE COJEPIKATEIBHOIO MOAX0/1a. DTO MO3BOJIAET HA J0-
CTYIIHOM YPOBHE IMO3HAaKOMUTBH YYaIIUXCsl MPAKTUYECKU CO BCEMU
OCHOBHBIMH IOHSITUSIMU TEMBI, B TOM YHCJIE U C MpPaBUJIaMH 3HAKOB
IPpU BBINIOJHEHUH apudMeTH4YeCcKux aeiicTBuil. M3yuenue pammo-
HaJbHBIX YHCEJ Ha 3TOM HE 3aKOHUYHUTCS, a OyJeT MPOJIOJIKEHO B
Kypce ainreOpsl 7 Kjacca, YTO CTAaHET CICAYIOIIUM IPOXOIOM BCEX
MPUHIMIIHAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JielIieHUue TPYIHOCTEH
objieryaeT BOCHpUSITHE MaTepuana, a pachnpejieJIeHne BO BPEMEHU
CITOCOOCTBYET MPOYHOCTH MPUOOPETACMBIX HABBIKOB.

IIpu oOyuyeHHH pemIeHWIO TEKCTOBBIX 3ajlad B 5—O6 Kilaccax HC-
MOJIB3YIOTCSI  apudmeTuueckue npuEMbI pemeHusl. TeKCTOBbBIS
3aJa4y, pernraeMbie IIpU OTPaOOTKE BEIYUCIUTEIBHBIX HABBIKOB B5—
6 KiraccaxX, pacCMaTpHBAIOTCS 3aJlaydl CICAYIONIUX BHIOB: 3aJadu
Ha JBW)KEHWE, Ha 4YacTHh, Ha TNOKYNKH, Ha paboTy ©W NOpou3-
BOJUTEIILHOCTD, Ha TPOIEHTHI, HA OTHONIEHUSI U mporopruu. Kpo-
ME TOT0, OOydYaroluecsi 3HaKOMSTCS ¢ mpuéMaMHu PelIeHHUs 3a7a4
nmepeOopoM BO3MOXXHBIX BapHaHTOB, ydaTcs padoTtars ¢ mHdoOpma-
UeH, peacTaBJIeHHOW B (popMe TaOJHIl UIIN JUarpaMM.

B IIpumepHO# pabodeii mporpamMmMme nperycMoTpeHo GpopMupona-
HUE TIPOIICJICBTHYCCKHUX alreOpandeckux mnpeacTaBiicHuil. byksa
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KaK CHUMBOJI HEKOTOPOTr'O UHMCJa B 3aBUCUMOCTHU OT MaTEeMaTUUYECKOT O
KOHTEKCTa BBOJMTCS IOCTENEHHO. ByKBEeHHAass CHMBOJIMKA IITHPOKO
HCIIOJIB3YETCSI TPEXkJIE BCEro UIsl 3allMCH OOIMMX YTBEPXKICHHUH M
MpeUIoKeHUH, GOpMyJI, B YACTHOCTH JUISI BBIYUCIICHUSI T€OMETPH -
YECKHX BEJIMYMH, B KAYECTBE «3aMECTUTEIIS» YHCIIa.

B kxypce «MartemaTtukm» 5—6 KJIaccoB MpeACTaBIICHA HaTIsIIHAS
reoMeTpHsl, HallpaBJEeHHAasi Ha pa3BUTHE OOpa3HOTO MBIIJICHUS,
IIPOCTPAHCTBEHHOTO BOOOPaKEHUsI, N300Pa3UTEIILHBIX YMEHUH. DTO
BAXKHBIA 3Tal B U3YyYEHUH I'€OMETPHUH, KOTOPBIH OCYHIECTBISCTCS
Ha HarJIs,IHO-TIPAKTUYECKOM YPOBHE, OIIUPAETCs Ha HArJIsiIHO-00-
pa3Hoe MBIIUIeHHE o0yd4aromuxcs. boabias pojb OTBOIHUTCS Ipak-
TUYECKOW AESITEIbHOCTH, ONBITY, SKCIEPUMEHTY, MOJIEIHPOBAHUIO.
OO0yuaronuecs 3HaKOMSITCSI C TEOMETPHUYESCKUMU (GUTypaMu Ha ILUIO-
CKOCTH Y B IPOCTPAHCTBE, C UX MPOCTSHIINMHU KOH(PUTYpALTUSIMHU,
ydarcs H300pakaTh MX HAa HEJIIMHOBAaHHOW M KjeTdaroil Oymare,
paccMaTpuBaroT UX IIpocTeimue cBoiicTBa. B mmponecce n3ydeHus
HaFHﬂILHOﬁ TreoOMETpHU 3HaHUA, MMOJTYUYCHHBIC 06y‘IaIOH_[I/IMI/ICH B Ha-
HaIIbHOHN MIKOJIE, CHCTEMATU3UPYIOTCSI U PACIIUPSIFOTCS.

MECTO YYEBHOIO KYPCA B YYEBHOM M/1AHE

CorynacHo yueOHOMY IUIaHy B 5—6 KJjlaccax HU3ydaeTCsl HHTETPH-
poBaHHBIN npeaMeT «MaTeMaTuKa», KOTOPBIH BKIOYaeT apudMe-
TUYCCKHUN MaTepHuall U HarJISIAHYI0 TEOMETPHUIO, a TAKIKE IPOTICACB-
THUYCCKHUE CBEJCHHS U3 aJIreOpPhI, DJIECMEHTHI JIOTUKH U Hadaja OIlh-
caTeJIbHOW CTATUCTHKH.

V4eOHBIW IJTaH Ha W3yYCHHE MaTeMaTUKU B 5—6 Kilaccax OTBO-
JIUT HE MEHEe 5 y4eOHbBIX YaCOB B HEJEC/IIO B TCUCHHE KaXK/IOTO roja
0o0yueHusi, Bcero He meHee 340 y4ueOHBIX 4acoB.

COAEP*KAHME YYEBHOIO KYPCA (O rOZIAM OBYYEHUA)

5 knacc

HamypaavHble vucaa u HYyab

HarypanbHoe uucino. Pspg HatypanbHbiXx uyucen. Yuciao 0. M3o-
OpakeHHe HaTypaJbHBIX YHCE]I TOYKaMH Ha KOOPJAMHATHOW (YHCIIO-
BOM) MPAMO.

TTosunmonHast cucremMa cyuciaeHus. PuMmckass HymMmepamus Kak
MIpUMEep HENO3WIIMOHHOHN cucTeMbl cuucieHus. [ecstnunasi cucre-
Ma CUHCJICHUSI.

CpaBHEHUE HAaTypaAJIBHBIX YHCEJI, CPABHEHUE HATYPAIBHBIX YHCEII
¢ nyném. CriocoObl cpaBHeHUs1. OKpyTJIEHUE HATypajlbHBIX YHCEII.
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Cino)xeHue HaTypaJibHBIX YHCEJ; CBOWCTBO HYJISI IIPU CJIOKCHUU.
Brrauranue kak JeicTBHE, OOpaTHOE CIOXEHUIO. YMHOXKESHHE Ha-
TypaJIbHbIX YMCEJI; CBOMCTBA HYJSl U €IUMHULBI NPU YMHO>KEHHUHU.
JleneHue kak JecTBue, oOpaTHOEC YyMHOXKEHUIO. KOMITOHEHTHI Aeii-
CTBHUIf, CBsA3b MEXAy HHUMH. lIpoBepka pe3yibsraTta apudmerHdec-
Koro naedcrBus. IlepemecTuTenbHOE M COYETATEIbHOE CBOMCTBa
(3aKOHBI) CIIOKCHUSI U YMHOXKCHUS, PaCHpeICIUTESIbHOC CBOWCTBO
(3aKOH) YMHOCHHUSI.

Hcnonp3oBaHnue OyKB IS OOO3HAYCHUSI HEU3BECTHOTO KOMIIO-
HEHTAa U 3aITMCH CBOWCTB apu(PMETHUICCKUX JICHCTBUN.

Jenutenu u KpaTHbIE YUCIIa, pa3JloKeHHue Ha MHOXuTenu. [Ipo-
CTBIC U COCTaBHBIC uncia. [Ipu3Hakn neixmMocTty Ha 2, 5, 10, 3, 9.
JlenmeHne ¢ OCTaTKOM.

CreneHb ¢ HaTypaJlbHBIM HOKa3aTeJieM. 3aluch 4yHUciia B BUOE
CYMMBI pa3psiaHbIX cjlaracMblX.

HucnoBoe BblpakeHUe. Bpruncienne 3Ha4€HUN YHMCIOBBIX BbI-
paXeHuil; HOpsIIOK BBIMIOJHEHUs JeUcTBUU. Mcnoab30BaHue NpU
BBIYUCIICHUAX HepeMeCTI/ITeJ'H)HOFO U COYCTATCIBHOIO CBOﬁCTB
(3aKOHOB) CIIOKEHUSI U YMHOXKCHHS, PACIIPEISITUTSIFHOTO CBOHMCTBA
YMHOKEHUS.

/Ipoou

IIpencraBnenue o IpodM Kak Crioco0e 3amyucy YacTH BEJIMYHHBIL.
OO6bIkHOBeHHBIE ApoOu. [IpaBunbHbIe N HenpaBUIbHBIE Apobu. Cme-
maHHasi poOb; NpeAcTaBICHUE CMEIIaHHOW ApoOu B BHUJE Hempa-
BIJIBHOM APOOHU M BBIJCIICHUE II€JI0M YacTH YHCiia U3 HeTIPaBUIbHOM
npoou. M3obpakenue npoOeil ToYKkaMu Ha YHUCIOBOW mpsimMoii. Oc-
HOBHOE CBOHMCTBO npodu. Cokpamienue npodeii. [IpuBenenne npodu
K HOBOMY 3HaMmeHatento. CpaBHeHHe JpoOeii.

Cro)keHHue ¥ BBIUMTaHHUE Ipo0eil. YMHOKEHHUE U JieJIieHrne Ipooeid;
B3aMMHO-0OpaTHBIE Opoou. HaxoxaeHue JacTu [eyIoro U IIeJIOTOo Mo
€ro YacTH.

Jlecstuanast 3anuck apo6eii. [IpencraBieHue IecATUYHONW ApooH
B BHJE OOBIKHOBEHHOU. M300pa’keHnEe NEeCSITUYHBIX NpoOei TouKa-
MU Ha YUCIOBOU mpsiMmoii. CpaBHEHHE OECIATHYHBIX IPOOCH.

Apudmerndeckue IEHUCTBUS C JIECITHYHBIMHA ApoOsimu. OKpyriie-
HUE JAECSITUYHBIX IpOOeid.

Pewenue mexcmossix 3adau

Pemenne TekCcTOBBIX 3a71a4 apupMETHIESCKUM criocoooMm. Pemnre-
HHUE JIOTUUECKHUX 3a1ad. Pemenue 3anad mepeOopoM BCeX BO3ZMOXK-
HBIX BapuaHTOB. Mcrionb3oBaHME MpH pElIeHWH 3ajiad TaOoJIuI U
CXEM.
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Peuienue 3aga4, cojieprkaiinx 3aBUCUMOCTH, CBSI3bIBAIOIIIUE BE-
JUYUHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE; IeHa, KOJIMISCTBO, CTOM -
MoOCTh. EXMHUTIBI H3MEpEHUs: MacChl, 00bEMa, IIEHBI; PACCTOSTHUS,
BpEeMEeHH, CKOpOocTU. CBs3b MEXAY €AUHUIIAMHU U3MEPEHUS KaKJI0u
BCIHUYHHBI.

Pemrenne oCHOBHBIX 3a/1ad Ha ApPOOH.

IlpencraBieHue HJaHHBIX B BUJIC TAOJHUIl, CTOJIOYATHIX JUATPAMM.

Hazasaduasn ceomempust

Harnsigaele nipeacraBiieHUst O (Urypax Ha IUIOCKOCTH: TOYKA,
npsimMasi, OTPEe30K, JIyd, yTroJ, JJOMaHas, MHOTOYTrOJIbHUK, OKPYX-
HOCTb, Kpyr. ¥Yroiu. Ilpsimoii, ocTpselii, Tynoil u pa3BEpHYTHIU
YTJBI.

Jnuna orpeska, METpUYECKHUE €AUHULBI JUIMHBL. J[nnHa jJoma-
HOM, NEpUMETP MHOIOYrojibHHUKA. M3MepeHue u noCcTpoeHUe yrjioB
C NOMOIIBIO TPAHCIIOPTHUPA.

Harnsinaele npencrasiaeHusi o ¢purypax Ha MIJIOCKOCTH: MHOTIO-
YTOJIBHUK; NPSIMOYTOJIbHHUK, KBagpaT; TPEYrOJIbHUK, O PABEHCTBE
duryp.

N306paxxenne puryp, B TOM 9HCJIe Ha KieTtdaTtoil oymare. [1o-
CTpoeHHE KOH(pUTypalui u3 yacTed npsiMmoii, OKPY>KHOCTH Ha He-
JIMHOBAaHHOU W KJIeT4aTol Oymare. lcronp30BaHME CBOMCTB CTOPOH
U YIJIOB OPSIMOYTOJBbHHKA, KBaJpaTa.

IInomans NpsAMOYToOJbHHKA U MHOTOYTOJBHUKOB, COCTaBJICHHBIX
U3 TIPSIMOYTOJIBHUKOB, B TOM 4ucie (uryp, n3oOpaxEHHBIX Ha
KJIeTgaTol Oymare. EQWHHUITBEI U3MEpPCHUS TITOMIA TH.

Harnsinable ipencTaBieHus] O IPOCTPAHCTBEHHBIX (UTYypax: Mpsi-
MOYTOJBHBIN Napaluielienumnesn, KyO, MHOTorpaHHUKH. M3o00paxke-
HUE IMPOCTECHIINX MHOTOTPaHHUKOB. Pa3BEpTku Kyba u mapajuiese-
nunega. Co3maHue Mojejieli MHOTOTPAaHHUKOB (M3 Oymaru, IpoBO-
JIOKH, TUTACTHJINHA H Jp.).

O0BEM mPAMOYTOJBHOIO ITapajienenuriesia, kyoa. EquHume u3-
MepeHus: o0béMa.

6 Kknacc

HamypaabHble uucaa

Apudpmernyeckue IAeHCTBHSA C MHOTO3HAYHBIMH HAaTypPaJIbHBIMH
yucjaaMyd. UMCIIOBBIE BBIPAXXEHUS, MOPSIAOK HAEWCTBUI, HCIOJIB30-
BaHUE CKOOOK. lcmosib30BaHME MPU BBIYUCICHUSX NEPEMECTUTEND-
HOI'O M COYETATEJIbLHOI'O CBOMCTB CJIOKEHMUSI U YMHOXXEHUsI, pacipe-
JETUTEJIFHOTO CBOMCTBa yMHOXEHHs. OKpyTJIeHHe HaTypaabHBIX
qucel.
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Jlequrenu u KpaTHBIC YUCa; HAUMOOIBIIUN OOIIUI NCIUTEIb U
HauMeHbIllee obIiee KpaTHoe. JIeTuMOCTh CYMMBI U TIPOU3BEICHUS.
JlemeHne ¢ OCTaTKOM.

/Ipoou

OOBIKHOBCHHAsI APOOb, OCHOBHOE CBOWCTBO IPOOH, COKpAIICHUC
npoOeii. CpaBHEHHE U yIIOPsIAOYUBaHUE NpoOeii. PenieHue 3amay Ha
HaxO>XJSHUE YaCTH OT LIEJIOr0 M LIEeJI0ro Mo ero yactu. JpooHoe uwnc-
JIO KaK pe3yibTaT neyieHus. [lpencrtaBieHWe NECATHYHON IpodOH B
BHJIe OOBIKHOBEHHOM IPOOHM M BO3MOKHOCTH IIPEACTABICHUS OOBIK-
HOBEHHOU JpoOU B BUJE ASCATUYHOU. JlecsiTHuHbIe ApOOH U METpH -
geckasi cucteMa mMep. ApudmeTndecKue ASHCTBHUS W YUCIOBEBIC BBI-
paxeHusi ¢ OOBIKHOBEHHBIMH M JIECATUYHBIMU JPOOSMHU.

OtHomenune. /lerenne B JTaHHOM OTHOIIIEHUH. Mactmrrab, mponop-
nust. IlpumMeHeHne nponopuui Npu pelIeHun 3a1ad.

IToustue IpoLecHTa. Brrauciaenue npoucHTa OT BCJIIMYMUHBI U BC-
JUYHUHBI TI0 €& IIPOLICHTY. Bblpa}KeHI/Ie IPOLCHTOB ACCATUYHBIMU
npoOsimu. PermeHue 3aad Ha TIPOIICHTHI. BBIpa)keHME OTHOIICHUS
BCIIMYHH B IPOIICHTAX.

IToaodxcumenvHble U OMPUUAMEAbHBLE HUCAA

ITonoxurensHble U OTpULIATEIbHBIC YKciIa. Llenble uncia. Monynb
4qucia, reoMeTpuyecKkasi MHTepIlipeTanus MoayJist yucna. M3obpa-
’)KeHHUE YHCeJl Ha KOOPAUHATHOU NTpsIMON. UHNCIIOBBIE TPOMEXXYTKH.

CpaBHeHue yucesl. ApupMEeTHUCSCKUE NCHCTBHUS C TOJIOKUTCIb-
HBIMU U OTPHUIIATEIBHBIMH YHCIIaAMHU.

ITpssMmoyronpHasi cucreMa KOOpAWHAT Ha miockoctu. Koopanna-
Thl TOYKH Ha IJIOCKOCTH, abcmucca u opauHaTta. [locTtpoeHue Touek
U GUryp Ha KOOPJMHATHOM MIOCKOCTH.

BykeeHHble 8blpad@ceHus

ITpuMeneHnue OyKB JUIsI 3aITUCU MAaTEMaTHYSCKUX BBIPAXKEHUH U
npennoxennil. CBoiicTBa apudmeTndyeckux aercTBuil. BykBeHHBIE
BBIP@)XXEHHUSI U YHCJIOBBIE NMOJCTAaHOBKH. byKBEeHHBIE paBeHCTBa, Ha-
XOXKJSHHE HEeM3BECTHOro KoMmoHeHTa. Mopmynbl; Gopmylibl epH-
MeTpa U IUIOIIagu MPSIMOYTOJIFHHKA, KBaJIpaTa, o0ObEMa mapasuie-
JnernuIieia u Kyoa.

Pewenue mexcmossix 3adau

Pemenne TekCcTOBBIX 3a/1a4 apuPMETHIESCKUM criocooom. Pemnre-
HHUE JIOTHYECKHX 3a/1a4d. Penrenue 3aa4d mepedbopoM BCexX BO3ZMOXK-
HBIX BApUAHTOB.

Pemenune 3anau, cogeprkaliux 3aBUCUMOCTH, CBSI3bIBAIOIINX Be-
JIUYUHBI: CKOPOCTH, BPEMsI, PaCCTOSTHHE; [I€Ha, KOJIUIECTBO, CTOU-
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MOCTB; IIPOU3BOJAUTCIBHOCTh, BpeMsi, 00bEM padoThl. EnuHUIBI U3-
MEPCHHUSI: MacChbl, CTOUMOCTH; PACCTOSIHHSI, BPEMCHH, CKOPOCTH.
CBs13b MEXK/AY SAUHUILIAMH U3MEPSHHs KaXKIO0W BEITUYUHBI.
Pemienue 3ama4, CBSI3aHHBIX C OTHOIICHHUEM, MPOMOPIHMOHAIBLHO-
CTBIO BCJIMYHH, MPOICHTAMHU; PCIICHUE OCHOBHBIX 3ajJad Ha JApoou
U IIPOIICHTEHI.
O1eHKa u OPUKUIIKA, OKpYTJICHUEC pe3ynbTara.
CocrasiieHre OyKBEHHBIX BBIPQOKCHHUN MO YCIIOBUIO 3324 H.
IIpencraBnenne JaHHBIX C MIOMOIIBIO TabauIl U nuarpamMm. CToo-
qaThle AuUarpaMMbl: YTEHHE U MOCTpoeHHe. UTeHne KpyroBbIX aua-
rpaMm.

Hazasadnas ceomempust

Harnsigaele nipencraBiieHns o puUrypax Ha IUIOCKOCTH: TOYKA,
npsiMasi, OTPE30K, JIyd, yIroJi, JIOMaHas, MHOTOYTOJIbHUK, YEeThIPEX-
YTOJIBHUK, TPEYTOJIBHUK, OKPY>KHOCTb, KPYT.

BzanMHoe pacnosioxkeHHue AByX HNPsIMBIX Ha IJIOCKOCTH, Hapal-
JICIbHBIC NPsIMBIC, IEPIEHANKYJIISIDHBIC TIpsiMble. MI3mepenue pac-
CTOSTHHM: MEX/Jy ABYMsI TOYKaMH, OT TOYKH JO NPSIMOH; JUINHA
MapuipyTa Ha KBaJpaTHOM CETKeE.

H3Mepenne u IOCTPOCHHE yIJIOB C HOMOIIBIO TpaHcHnopTupa. Bu-
Il TPEYTOJBHUKOB: OCTPOYTOJIbHBIN, MPIMOYTOJBHBIN, TYNOYTOJb-
HBIH; paBHOOCIPCHHBIN, pPaBHOCTOPOHHHI. YeThIpEXYTONbHUK,
OpUMEPHI YETBIPEXYTOIbHUKOB. IIpAMOYyrojgpHUK, KBagpaT: HC-
MOJIb30BaHUE CBOWCTB CTOPOH, YIJIOB, nuaroHaieii. Mzoopaxenue
reoMeTpUYecKnX (Uryp Ha HEJIMHOBAHHOI OyMare ¢ MCIOJIb30BaHM -
eM LMPKYJs, JJUHEHKH, YroJdbHUKA, TpaHcnoptupa. [locTtpoenus Ha
KJIeTYaTOU Oymare.

ITepumerp mHOTOyTOJNIbLHUKA. [ToHsATHE TUTOIIAa U GUTYPBI; S -
HULIBI U3MEepeHust rurontaau. [IpuomnrkEéHHOe n3MepeHre IIoa I
(uryp, B TOM uncie Ha KBagpaTHOU ceTke. [IpubmmkénHoe n3me-
peHHe NINHBI OKPY>XXHOCTH, IIJIOMIAAN KpyTa.

CuMmMeTpus: LIEHTpaJIbHAsI, OCEBasl M 3€pKajbHasi CUMMETPHH.
[MTocTpoeHrne cUMMETPUUHBIX (GUTYD.

Harnsaaele mipenctaBiIeHUs O MPOCTPAHCTBEHHBIX (QHUIypax:
nmapajJieJiennunes , KyO0, mpu3Ma, NHUpaMuaa, KOHYC, IHUIHUHApP, IIap
n chepa. Mzobpakenue npocrpaHcTBeHHBIX ¢uryp. [Ipumepsr pas-
BEPTOK MHOTOTPAaHHHUKOB, MMWJIMHApPa U KoHyca. Co3maHne Mopaeneit
MIPOCTPAHCTBEHHBIX GUryp (M3 Oymarud, TPOBOJOKH, IUIACTHUIIMHA
" ap.).

TTorstne o0BEMa; eqMHUIIBI U3MEepeHUsI 00BEMa. OOBEM IpsIMO-
YTOJIBHOTO MapaJuiesienuIieia, Kyoa.
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MIAHMPYEMbBIE MPEAMETHbIE PE3Y/IbTATbI OCBOEHMA MPUMEPHOM
PABOYEN MPOIPAMMbI KYPCA (MO NOAAM OBYYEHKA)

OcBoeHmMe yueOHOTO Kypca «MaTtemaTuka» B 5—6 Kkiraccax OCHOB-
HOM IIKOJIBI TOJDKHO 00EeCIeYnBaTh JOCTH)KCHUE CIICAYIOUIUX Ipes -
METHBIX 00pa30BaTeIbHBIX PE3yJIbTAaTOB!

5 knacc

Yucaa u sbruucaeHus

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

6 CpaBHUBAThH W yIOPSJIOYMBATh HATypaJbHBIE YMCJIa, CPABHUBATH
B IPOCTEUIITNX CIyYasiXx OOBIKHOBEHHEBIC IPOOH, ASCATHIHBIC APOOH.

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

6 BermmonaATE apudmeTndecKkue NeHCTBUS ¢ HATYyPAIBHBIMHU YHCIIa-
MH, C OOBIKHOBEHHBIMH JIPOOSIMU B NPOCTEHIINX CIIy4dasiX.

6 BBITTOJTHATE IPOBEPKY, NIPUKUJIKY PE3yJIbTaTa BEIUYUCICHUMN.

6 OKpyTJIsITh HATypaJlbHBIC YHCIIA.

PeweHue mexcmossix 3adau

6 Pemmath TEKCTOBBIC 3a/lauyl apU(PMETUYSCKUM CIIOCOOOM U C IIO-
MOIIIBIO OPTaHU30BAHHOTO KOHEYHOI'O Iepebopa BCeX BO3MOKHBIX
BapHUaHTOB.

6 Pemate 3a51auym, cojieprkalyue 3aBUCUMOCTH, CBSI3bIBAIONIHC BE-
JUYUHBI: CKOPOCTH, BPEMsI, paCCTOSIHUE; IIeHa, KOJIUYEeCTBO, CTO-
HUMOCTb.

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

6 [ToTp30BaTHCSI OCHOBHBIMH €IMHUIIAMU U3MEPEHHUS: 1IEHBI, MaCChI;
paccTosiHus, BpEMEHU, CKOPOCTH; BhIPpaXKaTh OJJHU €AUHUIIBI BEIH-
YUHEI Yepe3 JIpyTHe.

6 H3BinekaTh, aHaAIW3UPOBATH, OICHUBATH WH(POPMAIUIO, IIPE]I-
CTaBIICHHYIO B TaOJIMIle, HA CTOJOYATOW muarpamMme, WHTEPIpE-
TUPOBATh MNPEJICTABICHHBIC NaHHBIC, MCIIOJIB30BATh JIAaHHBIE IMPHU
pelieHuu 3ajad.

Hazasaduasn ceomempus

6 Ilonmp3oBaThHCSI T€OMETPHYECKHUMH ITOHATHUSIMU: TOYKa, MpsMasi,
OTPE30K, JIyd, Yroj, MHOTOYIOJIbHUK, OKPY)KHOCTb, KPYT.

6 IIpuBOANTH TIPUMEPHI OOBEKTOB OKPY’KAIOIIEr0 MHPA, UMEIOIINX
(bopmy M3yUEHHBIX T€OMETPHUUECKUX (DUTYD.
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6 Vcrionb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJaMH: BEepIIMHA
CTOpOHA; C MHOTOYIOJIbHUKaMHU: YroJjl, BepIIMHA, CTOpOHA, JHua-
TOHAJIb; C OKPYKHOCTBIO: paguyc, JUaMeTp, LEHTP.

6 M300pakaTh HM3y4YCHHBIC IeOMeTpUYeCKHe (QUTypbl Ha HEJIHHO-
BaHHOM M KJeT4aTol Oymare ¢ IMOMOIIBIO IUPKYJS M JIMHESHKH.

6 HaxomuTh IUIMHBI OTPE3KOB HENOCPEICTBECHHBIM H3MEPEHHEM C
IMOMOIIBIO JIMHEWKH, CTPOUTH OTPE3KHU 3aTaHHOW JJIMHBI; CTPOUTH
OKPY>KHOCTBH 3aJJaHHOTO pajuyca.

6 Mlcnosib30BaTh CBOMCTBA CTOPOH U YIJIOB IPSIMOYTOJIBHUKA, KBa-
apata JJIsi UX IIOCTPOCHM S, BEBIYUCIICHHUS TUIOIIA N U IIepUMeTpa.

6 BeruucisiTe mepuMeTp M mioliaab KBajapara, NpsiMOyTOJIbHUKA,
¢uryp, cocraBiIeHHBIX U3 NPSIMOYTOJBHHUKOB, B TOM 4dHucye QH-
Typ, N300pakEHHBIX Ha KJIeTdaTol Oymare.

6 ITonp30BaThCsI OCHOBHBIMH METPHYECKHMHU SIHHUIIAMH H3Mepe-
HUs JJIMHBI, TUIOIIAaAW; BbIpaKaTb OAHU €CAMHHUIbI BEJIMYUHBI YC-
pe3 apyrue.

6 PacriosHaBaTh napasienenunes,, KyO, HCIIOIb30BaTh TEPMHUHOIO-
TUIO: BepUInHA, peOpo rpaHb, U3MEPCHUS; HAXOAUTh U3MEPCHUS
napasuJiesjenunena, Kyoa.

6 BeraucisaTe 00bEM KyOa, ImapajiesenuIie/ia 1o 3aJaHHbIM H3Me-
PECHUAM, IMOJAB30BAThCA CAMHUIAMHU U3MCPCHUSL O6'I>éMa.

6 PemaTth HecJlOKHBIE 3a/layd Ha U3MEPEHUE T'€OMETPUYECKHX Be-
JJUYNH B INPAKTUYICCKHUX CHUTyallHUAgX.

6 Kknacc

Yucaa u ebruucaeHun

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

6 CpaBHHMBaTh M YNOPSJAOYNBATH IEJbI€ YHUCIIA, OOBIKHOBEHHBIE M
JIeCATUYHBIC IPOOH, CPAaBHUBATH YHCJIa OJHOTO M Pa3HBIX 3HAKOB.

6 BBITTONHATH, coYeTast yCTHBIC U ITUCbMEHHBIC NTPUEMBI, apudme-
THYECKHEe NeHWCTBUSA C HATypaJdbHBIMHU M LIEJIBIMH YHCIaMH, OOBIK-
HOBEHHBIMH U JECSITUIHBIMH JIPOOSMU, TTOJTOXKHUTEIBHBIMA U OT-
pULIATEIIbHBIMU YUCIaMMU.

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

6 COOTHOCHUTHh TOYKY HAa KOOPIMHATHOH MPSIMOA C COOTBETCTBYIO-
UM € YHUCIIOM U M300pa’kaTh YHMCJIa TOYKaMH Ha KOOPAHMHATHOM
NpsAMOM, HAXOAUTh MOJAYJIb YHCHA.
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6 COOTHOCUTHb TOYKU B MPSIMOYTOJIBHOW CUCTEME KOOPJHWHAT C KO-
opHATaMH 3TOW TOYKH.

6 OKpYyIJISITh IENbIC YUCIa U JCCATHYHBIC IPOOH, HAXOIHUTh MHPH-
OJMKCHUS YUCECII.

Yucaosewvle u 6yK6€HHble sblpajrriceHun
6 ITornmaTe 1 ynoTpeOIsiTh TEPMUHBI, CBA3aHHBIEC C 3aIIHCHIO CTE-
IIEHW 4YHuclia, HaXOAWTh KBaJpaT M KyO 4duciia, BBIYUCIATH 3Hade-
HUS YUCJIOBBIX BBIPAXKCHUU, COAEPIKAILIUX CTCIECHU.
6 Ilonp3oBaTbCsd NOpPHU3HAKAMM JAEIHMMOCTH, PAaCKIaAbIBaTh HATY-
paJibHbIE YMCJIa Ha IIPOCTbIE MHOXKUTEIIU.
6 ITonp3oBaTHCSI MacITabOM, COCTABISITH IPOTIOPIIUHU U OTHOIICHHSI.
6 Mcronp3oBaTh OYKBEI JJ1s1 0003HAYECHHSI YHCEII IIPU 3aITUCH MaTe-
MaTHUYECKUX BBIPAXKEHUM, COCTABJISATH OyKBEHHBIC BBRIPAXKEHUS U
bopmynbl, HaxoaUTh 3Ha4YeHUsI OYKBEHHBIX BBIPAKCHHUH, OCY-
IIECTBIISISI HEOOXOMMbIE MOJCTAHOBKU M IIPEOOpa3OBaHMUSI.
6 HaxonuTte HEW3BECTHBINI KOMIOHEHT PaBEHCTBA.

PeuweHue mexkcmossix 3adau

6 PemraTh MHOTOIIAroBhIC TEKCTOBBIC 3aJadd apU(PMETUYCCKUM
crioco6oM.

6 PemraTe 3amadm, CBsI3aHHBIE C OTHOIIEHHEM, MPOMOPIIHOHAIBHO-
CTBhIO BEJMYMH, NPOLEHTAMHU; pelIaTh TPU OCHOBHBIE 3ajlaud Ha
IpOOUM U TIPOLICHTHI.

6 Pematp 3agaun, coleprkaliyde 3aBUCUMOCTH, CBSI3bIBAIOLINE BE-
JIMYUHBI: CKOPOCTh, BpPEMsl, PACCTOsIHHUE, IIeHa, KOJIUYECTBO, CTO-
UMOCTb; MPOU3BOIUTEIBHOCTD, BpeMs, 00béMa pabOTHI, UCIIOb-
3ysi apudmMeTndeckue OEeHUCTBHS, OICHKY, NPHUKHUAKY; IOJIB30-
BaThCsl €JIMHUIIAMHU HU3MEPEHUSI COOTBETCTBYIOIIMX BEJIUYHH.

6 CocTaBiisiTh OyKBEHHBIE BBIPAYKEHHS M0 YCJIOBHIO 3a/aqM.

6 V3Biiekath nH(pOpMaIMIO, PEJACTABICHHYIO B TaOJIMUIAaX, HA JIU-
HEeWHOH, cToNO0YaTON WM KPYTrOBOH AUarpamMmax, MHTepPHOPETHUPO -
BaTh MpeEACTaBJIEHHbIC NJaHHbBIC, UCMIOJIL30BaTh JaHHBIC ITPH pellle-
HUM 3aj]ad4.

6 IIpeacraBisiTe WHGOPMAIIUIO C ITOMOIIBIO TAaOJHIl, JIUHSHHOU H
cTonbyaToN nmarpamMm.

HazaadHnana ceomempus

6 IlpuBOANTH MPUMEPHI OOBEKTOB OKPY KAIOMIETO MHPA, UMEFOIINX
(bopmMy H3ydEHHBIX T€OMETPUUECKUX MIOCKUX M IIPOCTPAHCTBEH-
HBIX (UTYp, IPUMEPHI PaBHBIX U CUMMETPHUYHBIX (QUTYD.

6 M300pakaTh C MOMOIIBIO IUPKYJs, JJUHEHUKH, TpaHCHOPTHpPA Ha
HEJIMHOBAHHOM M KJleT4yaTol Oymare M3ydeHHBIE IJIOCKHE I'eoMme-
Tpudeckne (Urypsl U KOH(QHUTIypaluu, CUMMETPUYHbIE (UTYPHI.
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6 ITosib30BaTHCSI TEOMETPUYESCKUMU TTOHSITUSIMU: PABEHCTBO (uUryp,
CUMMETpPHS; UCTOJIF30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CUMME-
TpHUEH: OCh CHUMMETPHHU, LIEHTP CHMMETPHH.

6 HaxoauTp BEeMWYWHBI yTIIOB U3MEPEHHUEM C MOMOIIBIO TPAaHCIIOP-
THpa, CTPOUTH YIJbl 3aJaHHON BEJWYMUHBI, IOJb30BaThCI IIPU
pelLIeHnu 3aja4d rpajJlyCHOM Mepoil yrijoB; paclno3HaBaTh Ha 4dep-
TeXax OCTPbIH, NpsiIMOM, pa3BEPHYTHIA U TYINOH YIJIbI.

6 BpIUMCIATH JJIMHY JTOMaHOMW, NEPUMETP MHOTOYTOJIbHUKA, IOJb-
30BaThCs €AMHUIIAMU U3MEPEHUS JUIMHBI, BbIpaXkaTh OJHU €/11-
HALBI U3MEPEHUS JUTUHBI Yepe3 ApyTHe.

6 Haxonuth, UCMIONB3Ysl YePTEKHBIE UHCTPYMEHTBI, PACCTOSIHUSL:
MEXIy ABYMsI TOUKaMH, OT TOYKH OO OPSIMOH, JUTMHY ITyTH Ha
KBaJpaTHOMN CETKe.

6 BeraucnaTs iomans GUryp, COCTaBICHHBIX U3 NPSIMOYTOJIBHH-
KOB, HCIIOJIB30BaTh pa3OUeHUE Ha MPSIMOYTOJIbHUKH, HA paBHbIC
(urypsl, nocTpanBaHue 40 NPSIMOYTOJbHUKA; IT0JIb30BATHCS OC-
HOBHBIMH CIUHUIIAMHU W3MEPEHUs IUIOINANH; BBIpaXkaTh OIHH
€IMHUIIBI U3MEPEHUs IJIOMIAAN Yepe3 ApyTHe.

6 Pacrio3HaBaTh Ha MOJEISIX U M300PAKESHHUIX MUPAMHUAY, KOHYC,
MWINHAP, HWCIOJB30BaTh TEPMHUHOJOTHIO:  BEpIIHHa, pedpo,
TpaHb, OCHOBaHUE, pa3BEpPTKa.

6 M3o0pakaTp Ha KJeT4aTOW Oymare NIpsIMOYTOJBHBINA Iapalie-
Jenunen.

6 BBMIUCIATE 00BEM TPSIMOYTOIBHOTO MHapajuiesienurneia, Kyoa,
OJIb30BAaThCsl OCHOBHBIMHU €IUHUIIAMH U3MEPEHUsI 00bEMa; BbI-
pakaTb OJHHU €IUHUIBI U3MEPEHHsI 0ObEMaA yepe3 agpyrue.

6 PemaTp HecoXKHBIE 3a/1a4l Ha HaXOXXJICHHE T€OMETPUUYECKUX Be-
JIMYUH B MPAKTHYCCKUX CUTYyaIlHIX.
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o

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

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

OcHOBHOE cojepixaHue

OcHOBHbBIE BH/JbI AeATEe/JIbHOCTU 06yqaloumxcn

HartypaibHbIe
qyucsa. ledicTBUs
C HaTypaJ/IbHBIMH
4ucJIaMu

(43 9)

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

Apudmerndyeckue AeHCTBUS C
HaTypaJbHbIMU yuciamu. CBOI-
CTBa HYJISI TIPH CIOXEHHU U
YMHO>XEHUH, CBOUCTBA €IWHUIIBI
npu yMmHoxkeHuu. IlepemecTtu-
TEIIbHOE W COYETaTeIbHOE CBOM-
CTBa CIIOKEHHS W YMHOKCHHS,
pacupeneauTeabHOEe  CBOMCTBO
YMHOKCHHUS.

JlemuTenu M KpaTHBIC YUCHa, pa3-
JIO’KEHHE YHCJIa Ha MHOXKHUTEJTH.
Henenue ¢ octatkom. IIpocteie u
cocraBHbIe yHcia. [Ipu3Hakn ne-
nmamocTd Ha 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJbHBIM IIOKa-
3aTCJICM.

YuTaTh, 3allMCBIBATh, CPABHUBATh HAaTypalbHbIC YNCIIA;
npeajaraTb U 06CyKJaTh CIHOCOGBI yNOPSIOYHNBAHUS
yuces.

H306parkaTh KOOPAMHATHYIO IPSIMYI0, OTMeYaTh 4ducia
TOYKAMM Ha KOOPJAWHATHOM NpsiMOil, HAXOAUTH KOOPIAU-
HaTbl TOUKHU.

HccinepoBaTh CBOMCTBA HATypaJbHOTO psna, uucen 0 u
1 npu CIIOKEHUH U YMHOYXCHUH.

Hicnosib30BaTh NPaBUJIO OKPYIJICHUS HAaTypPaJIbHBIX YM-
cel.

BbINOJIHATL apupMeTHYECKHE JeHCTBHS C HAaTypalbHBbI-
MU YHCJIaMU, BBIYMCJIATH 3HAUECHUS YHCIOBBIX BbIpa)e-
HUH co ckoOkaMH 1 6e3 CKOOOK.

3anuchIiBaTh TPOW3BEACHNE B BHAEC CTENCHH, YUTATh
CTETeH!, MCNO0JIb30BaTh TEPMHHOJIOTHIO (OCHOBaHUE,
TOKa3aTelb), BBIYMCAATh 3HA4YeHUs CTeIeHeH.
BBINOJIHATL NPUKUAKY M OLLeHKY 3HAaUCHUM YHCIIOBBIX
BBIpOKEHUH, IIpeJJiaraTh U IPUMEHATb NPUEMBI NIPO-
BEPKH BBIYHUCICHUHN.

Hcno/ib30BaTh NPU BBIYMCAEHUAX NEPEMECTHTEIbHOE U
coueTaTesIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHHUsI, pac-
MpeAeIuTeIbHOe CBOHCTBO YMHOXEHHsT; POPMY/IMPOBATH
M NIPUMEHATHb NpaBUJIa NpeoOpa3oBaHUsI YHCIOBBIX BbI-
pakeHHiI Ha OCHOBE CBOWCTB apU(pMETHUCCKUX ACHCTBUIL.
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YucnoBble BBIPAKCHUS; MOPS-
ITOK OCUCTBUM.

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

HcciiepoBaTh 4nCIOBBIC 3aKOHOMEPHOCTH, BBIJABUTaTh U
060CHOBBIBaTh T'UINOTE3bl, GOPMYJIMPOBATh 0GOGIIEHUS
M BBIBOJBI 110 pe3yJibTaTaM HpOBeﬂéHHOl"O HCCIICIOBaHM.
dopMy/IMpOBaTh ONpeje/IeHUA JSIUTeNsI U KPAaTHOTO,
Ha3bIBaTh JCIUTCIM M KpaTHbIC 4YMCia; pacno3HaBaTh
MPOCTHIC U COCTaBHBIC YnCIa; POPMYyIMPOBATHL U MPpUMe-
HATb NPU3HAKHU JSIUMOCTH Ha 2, 3, 5, 9, 10; npuMeHATHb
AJITOPUTM DPA3JIOKCHHA 4YHCJIa HAa TPOCTHIC MHOXHTCIIH,
HAXOJAUTb OCTAaTKU OT JICJICHUS M HEIMOJHOE YacTHOC.
Pacno3HaBaTh UCTUHHBIC U JIOXKHBIC BHICKA3bIBAHHS O
HATypaJIbHBIX YUCJIaX, IPUBOAUTH NPUMeEPbI U KOHTP-
NIpUMEpPBI, CTPOUThb BBICKA3bIBAaHMA M OTPHUIIAHHS BbI-
CKa3bIBAaHUI O CBOMCTBax HaTypaJIbHBIX YUCECII.
KoHcTpyupoBaTh MaTeMaTH4YeCKHE NPEAJIOMKEHHUs C I0-
MOIIBIKO CBA30K «W», KHIN», «CCIIHU..., TO...».

PemaTb TeKCTOBbIC 3a7aud apU(PMETHUSCKUM CITIOCOOOM,
HMCIOJIb30BaTh 3AaBUCMMOCTH MEXy BeJIMYMHAMU (CKO-
POCTh, BpEMs, pAaCCTOSAHUE; LIEHA, KOJINYECTBO, CTOUMOCTD
" JIp.): aHAJIM3UPOBATh U OCMbIC/IMBATB TEKCT 3aJa4H,
nepedopMyJIMpOBATH yCIIOBHE, U3BJIE€KAaTh HEOOXOIUMBIC
JaHHBIC, YCTAHABJJIUBATH 3aBUCUMOCTH MEXKY BECIMYUHA-
MH, CTPOUTD JIOTUYECKYIO LIEMOUYKY pacCyXJIeHUH.
MoaeiMpoBaTh X0/ PEIICHHS 3a7a4d C MOMOIIBIO PH-
CYHKa, CXE€MBbI, TaOJIUIIbI.

IIpuBOAUTH, pa36UpaTh, OLEHUBATDb Pa3INYHbIC Pellle-
HUsA, 3alIMCU peIHeHI/Iﬁ TCKCTOBBIX 3aJa4.

KpuTnyeckm oneHMBaTh NOJY4YE€HHBIN pe3ysbTaT, 0Cy-
IEeCTBJIATb CaMOKOHTPOJIb, IIPOBEPssi OTBET HA COOTBET-
CTBHE YCJIIOBHIO, HAXOAHUTb OLINOKH.

Pemathb 3aga44 C IIOMOIIBIO Hepe6opa BCCX BO3MOXKHBIX
BapHaHTOB.

3HAKOMUTBCS C UCTOPUEN pa3BuTHsl apUPMETHKH
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IIpodoaiceHue

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

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

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

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

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

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

IMpakTuueckas padora «IlocTpo-
€HHE YTJIOB»

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

Pacno3HaBaTh, NIPUBOAUTE NPUMEPBI OO0BEKTOB peajb-
HOTO MHpa, UMEIIMUX (HOpMy H3yYEHHBIX (HUTYp, OLie-
HUBATh UX JUHEUHBIE pa3Mephl.

Vicno1b30BaTh JIMHEIHKY U TPAaHCIIOPTHP KaK HHCTPYMEH-
TBI U151 IOCTPOCHHUSI K U3MEPEHHUS: U3MEPATH JUINHY OT-
pe3Ka, BEeTUYIHHY yIIa; CTPOMTB OTPE30K 3aJaHHOM JUTHHEI,
YTOJI, 3aJaHHOH BEJIMYNHBL; OTK/IaJAbIBaTh INPKYJIEM PaB-
HbIE OTPE3KH, CTPOMUTBb OKPY>KHOCTh 3aJJaHHOT'0 pajanyca.
H306pakaTh KOH(HUTIYypaUMH reOMeTpUYeCKuX (GUryp u3
OTPE3KOB, OKPYXHOCTEH, MX YacTell Ha HEJIMHOBAHHOM
M KJIeTYaTON OyMare; HpeAJiaraTh, ONMUCbIBATb U 06CYXK-
AaTh CIIOCOGBI, A/ITOPUTMbI ITOCTPOCHHUSI.
Pacno3HaBaTh U M306pakaTh HA HEIMHOBAHHOH U KJIET-
gaToif Oymare MpsMO#, OCTPBIH, Tymoi, pa3BEpHYTHIN
YIJibl; CPABHUBATh YIJIbL.

BBIYMCAATD JIUHBI OTPE3KOB, JOMaHBIX.

IloHUMaTh U UCNIO0/IL30BaTh NP pellleHUHU 3aJa4 3aBU-
CUMOCTH MEXJYy €IUHUIaMHA METPUYECKON  CUCTEMBI
Mep; 3HAKOMMTBCSI ¢ HEeMETPHUYECKUMH CHUCTEMaMHu Mep;
BbIpAXKaTh [UIMHY B PAa3IUYHBIX COUHHIIAX W3MEpEHUS.
HccaepoBaTth ¢Gurypsl u KOH(DHUTYpalliH, HCIOIB3YS
LU(POBBIE PECypPChl
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OGBIKHOBEHHBIE
Apoou
(48 4)

JpoOs. IlpaBunbHBIE U Hempa-
BIJIBHBIE 1poOu. OCHOBHOE CBOM-
cTBO Apodu. CpaBHeHUe ApoOEi.

Clio’)keHHe W BBIUYUTAHUC OOBIK-
HOBCHHBIX JIpoOeil. CMmemaHHas
apoOb. YMHOXXEHHE U JIeJICHUEe
OOBIKHOBEHHBIX ApOOeii; B3anM-
HO-0OpaTHBIC IPOOH.

Pemenne TEKCTOBBIX 3agad, CO-
nepxkamux Apoou. OCHOBHBIC 3a-
Jadu Ha OpoOu.

IIpnmenenne OyKB OIS 3allUCH
MaTeMaTUYECKUX BBIPAKCHUH U
NpeUI0KEeHU N

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

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

HN306pakaTh OOBIKHOBEHHEIE IPOOH TOYKaMH Ha KOOP-
JIMHATHOM MPsIMOii; HCIIOJIb30BATh KOOPAWHATHYIO IPsI-
MYIO JUIsI CpaBHEHUs ApoOei.

dopMyIUpOBaTh, 3aANIMCBIBATh C NOMOIIbI0O GYKB OCHOB-
HOC CBOMCTBO OOBIKHOBCHHOU JIpOOH; MCMOJIb30BAaTh OC-
HOBHOEC CBOMCTBO NIpoOuU Iisi COKpaleHus: ApoOeit u mpu-
BEICHUS APOOM K HOBOMY 3HaMEHATEIIo.
IIpeacTaBAATh CMEIIaHHYIO IPOOh B BHJAC HEIIPABUIIb-
HOW W BBIIEJSTH IEIIYI0 YacTh YHCJa U3 HEIPaBUIBHOMN
Ipoou.

BbinosiHATh apudmMeTHyecKue AeMCTBUA ¢ OOBIKHOBEH-
HBEIMH JIpO0sIMHM; IPUMEHATh CBOMCTBA aprupMETHIECKUX
eMCcTBUN UIs1 pallMOHAIU3alUU BBIYHCICHUMN.
BBINOJ/JIHATE NPUKUAKY U OLlEHKY pe3ysIbTaTa BEIUHCIIE-
HUH; IpeAJaraTe U NPUMEHATh NPUEMBI NPOBEPKHU BEI-
YUCIICHUM.

I[IpoBOAUTH MCC/IEeA0BAHUA CBOWCTB JApOOCH, onupasch
Ha YHUCJIOBBIE DKCIIEPUMEHTHI (B TOM YHCJE C ITOMOIIBIO
KOMOBIOTEPA).

Pacnmo3HaBaTh HWCTUHHBIE U JIO)KHBIE BBICKA3bIBAHHUS O
po6six, IPUBOAUTL NPUMeEPbI 1 KOHTPIIPHMEPHI, CTPO-
UTh BBICKAa3bIBAHMUS U OTPUIIAHUS BHICKa3bIBAHMIA.
PemaTh TeKCTOBBIE 3a/1a4H, coAepIKaIie IPOOHBIE JaH-
HbIC, U 3aJa4¥ Ha HAXOXKJCHHE YaCTH LEJIOrO U IeJIOrO
0 €ro 4acTH; BBIABJIATL UX CXOJACTBA U Pa3/INYHUA.
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IIpodoaiceHue

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

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

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

IIpuBOAUTH, PAa36UPaATh, OLEHNBATh Pa3JINYHbIC pellle-
HUSI, 3aIIUCH PEIICHUN TEeKCTOBBIX 3a/1ad.

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

3HAKOMHUTBCS C UCTOPUEH pa3BUTHS apUPMETHKH

HarnsaaHas
reoMeTpus.
MHOroyrojbHUKHA
(10 yv)

MHoroyroiabHUKHU.  UeTbIpEx-
YTOJIBHUK, OpPsIMOYTOJIbHUK,
KBajapar.

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

TpeyroiabHUK.

ITnomanes m mepuMeTp MPsSIMO-
YTrOJIbHUKa U MHOTOYTOJIEHUKOB,
COCTaBJICHHBIX U3 MPSIMOYTOJIb-

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

OnuchIBaTh, MCIOJIb3YysA TEPMHUHOJIOTHIO, U306paXKaTh C
MOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH, MOJIe-
JIMpOBATh U3 6yMal"I/I MHOT'OYT'OJIbHUKH.

IIpuBOAUTH NPUMeEPBI O0BEKTOB PEAIBHOIO MUPA, UMEIO-
mux GOopMy MHOTOYTOJBHUKA, IPSIMOYTOJILHUKA, KBa-
Jpara, Tp€YroJibHUKa, O€HHUBaAThb UX JIMHEWHBIE pa3sMeEpbI.
BBIYMC/IATH: IEpUMETP TPEYrOJIbHUKA, IPSIMOYTOJIbHU-
Ka, MHOI'OyroJibpHUKa, rjiomaab npsiMoyroJibHMuKa, KBa-
apara.

HN306pakaTh OCTPOYTOJIbHEIC, IPSIMOYTOIBHBIE U TYITO-
YTrOJIBHBIE TPEYTOJIbHUKH.

CTpoMTh Ha HEJIWHOBAHHOW M KieTdyaTol Oymare KBa-
ApaT U IPpAMOYTOJIBHUK C 3aIaHHBIMHA JJIMHAMHW CTOPOH.
HccnepoBaTh CBOMCTBA MPsIMOYTOJIBHHAKA, KBaJpaTa Imy-
TEM SKCIIEpuUMEeHTAa, Ha6JIIOI[eHI/IH, U3MEPECHUS, MOACITIN-
poBaHHusA; CpaBHUBATh cBOMCTBa KBaapara MU IIpsIMO-
YIroJIbHUKA.
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KoncrpyupoBaTh MaTeMaTU4eCKHe IPEAJIOKEHHs C IIO-
MOIIBIO CBSI30K «HEKOTOPBI», «I000i». PacnosHaBaTh
WCTUHHBIE U JIO)KHBIE BBICKA3bIBAaHUS O MHOTOYTOJIbHH-
Kax, IPUBOJAMUTL NPUMePbl U KOHTPIPUMEPHI.
HccinepoBaTh 3aBUCUMOCTD IUJIOIIAU KBaagpaTa OT JJIU-
HBI €r0 CTOPOHBI.

Hicnosib30BaTh CBOMCTBA KBaIPAaTHON CETKH IS ITOCTPO-
eHusi GUryp; paséuBaThb NPSMOYTOJbHUK Ha KBaJpaThl,
TPEyrOIbHUKN; COCTABJIATB GUTYPHI U3 KBAJApPATOB U
OpsIMOYTOIBHUKOB M HaXOJWUTh UX IUJIOMIAAb, pa3OMBaTh
¢urypsl Ha IIPSIMOYTOJIBHUKH M KBaApaThl 1 HAXOIUTH
UX TUIOMIAdb.

BrIpaxkaThb BeIWUYMHY IUIOLIAAU B Pa3IMYHBIX €IMHULIAX
U3MEPEHUSI METPUUYECKON CHUCTEMBI Mep, IOHMMATh U HC-
NoJIb30BaTh 3aBUCUMOCTHU MEXJy METPUUCCKUMHU €1I1-
HHUIIAMHA U3MEPEHUS TIIOMIAaIH.

3HAKOMUTBLCA € NpUMepaMHM NPUMEHEeHUs IUIOMAIN U
nepuMeTpa B IpaKTHUECKUX cuTyauusx. Pemars 3apa-
49M U3 peaJbHOU XH3HHU, IpeAJjaraTh M 06CyKJaTh pa3-
JIMYHBIE CNIOCO6BI PEeIIeHUs 3a1ad

JecaTuyHblie
Apoou
(38 4)

Jecsituanast  3amuch  OpoOei.
CpaBHEHHE JECSITHIHBIX TpoOeii.

JleficTBUsI ¢ AECATUUHBIMU JpPO-
O0simu. OKpyTJICeHHE IeCSTHYHBIX
apoOeit.

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

I[IpeacTaBaATh ASCATUYHYIO ApoOb B BHUJIE OOBIKHOBCH-
HOW, YUTATh U 3alUCbIBATh, CPABHUBATH JICCITHUIHBIC
npobu, mpejJiaraTbh, 060CHOBBIBATb U 06CYK/AaTh CIIOCO-
GBI yHOpsIAOYMBAHUS JICCATUYHBIX APOOCH.
HN306pakaTh necsTUYHBIC APOOH TOYKAMHU Ha KOOPJIH-
HATHOM MPSIMOHU.

BbIABAATH CXO0ACTBA U Pa3IM4YUA NpaBuil apudmernde-
CKHX ﬂeﬁCTBMﬁ C HaTypaﬂbelMl/I qucJIiaMM1u U OECsIaTUu4Y-
HBIMHU JIPOOSIMH, OOBACHATH UX.
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IIpodoaiceHue

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

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

BBINOJIHATL apudMeTHYECKHE ACHCTBUS C NECATHYHBI-
MH OpOOSIMH; BBINOJIHATh NPUKUAKY M OLEHKY pe3yJib-
TaTa BBIYUCIICHUN.

IIpuMeHATh CBOMCTBA apu(METUUYECCKUX NCHCTBUU I
panroHaNIU3aluy BBEIYHUCICHUH.

I[IpyMeHATh NPaBHJIO OKPYTJIEHMS JCCITHYHBIX JIPOOCH.
IIpoBOAUTH HCC/I€A0BAHUS CBOMCTB IECSATUYHBIX IPO-
Ocil, ormupasicbk Ha YHCIOBBIC OKCIIEPUMEHTHI (B TOM
YHCIIe C MTOMOIIBI0 KOMIIBIOTEPA), BbIABUIaTh rMINOTE3bI
W MPUBOJNTH UX OOOCHOBAHUA.

Pacrnio3HaBaTh HCTHHHBIC U JIOXKHBIE BBICKA3BIBAHUS O
po6six, IPUBOAUTE NPUMeEPbI U KOHTPIIPUMEPHI, CTPO-
UTb BbICKAa3bIBaHMS U OTPUIIAHUS BHICKA3bIBAaHH.
PelraThk TEKCTOBBIC 3a/1a9H, COAEPIKAIINE APOOHBIE JaH-
HBbIE, ¥ HAa HAXOXXJEHHE YAaCTH IEeJI0TO M IEJIOr0o IO ero
4acTH; BBIABJIATH UX CXOACTBA U pas/in4yusl.
Moae/nMpoBaTh XOJ PEUICHUS 3aJa49l C ITOMOIIBIO PH-
CyHKa, cxeMbl, Tabnuuel. [IpyBoAUTb, pa3éuparh, ole-
HMBATb pa3JIMUHbIE PELISHUS, 3alIUCH PEIIEHUN TEKCTO-
BBIX 3a7ad.

OnepupoBaTh APOOHBIMU YHCJIAMHU B peajibHbIX >KU3HEH-
HBIX CUTYaIlusIX.

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

3HAKOMHUTBCS C UCTOPUEH pa3BUTHS apUPMETHUKH
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Harnsanas
reoMeTpus.
Tesia u purypsl
B IPOCTPaHCTBe
(94

MHuororpanHuku. M3oOpakeHue
MHOTIOTpaHHUKOB. Mojenu mnpo-
CTPAHCTBEHHBIX TE.

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

IIpakthnueckast pabora «Pa3z-
BEpPTKaA KyOa».

O06BéM Kyba, HOPSIMOYTOJIBHOTO
rapa’suiesIeune1a

Pacno3HaBaTh Ha 4YepTerkaX, PUCYHKaX, B OKpY»Kalo-
meM MHUpe TpsSMOYTOJbHBIH Iapajuleslenunes, Kyo,
MHOT'OI'DaHHUKH, OMMCBIBATh, UCNOJIb3ysA TEPMHUHOJIO-
rUI0, OL€HUBATh JIMHEHHbBIE pa3MeEpPBHI.

IIpuBOAUTL NMpUMepPbl 0OBEKTOB PEAJILHOIO MHPA, HUMe-
OIUX (OpMy MHOTOTPAaHHHKA, IPSIMOYTOJIBHOTO Iapai-
JIeernIiesia, Kyoa.

HN306pakaTh Ky0 Ha KieT4yaToil Oymare.

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

HaxoauThb usMepeHus, BBIYMCIATD IUIONIAb TOBEPXHO-
ctH; 00BEM KyOa, NPSMOYTOJBHOTO mHapajiiesenuIie/ia;
HMCC/IeA0BATh 3aBUCHUMOCTb 00Bh&Ma Kyba OT NTMHBI €ro
pebpa, BbIABUraTh U 06G0CHOBbIBATh rNNOTE3Y.
Ha60AaTh U NPOBOJAMTh AHAJIOTUU MEXJy MOHATHIMU
TUIOIIaau U 00BEMa, IEPUMETPA U IIIOMIAAA TOBEPXHOCTH.
Pacnmo3HaBaTh HUCTUHHBIE U JIOXKHBIE BBICKA3bIBAHHUS O
MHOT'OI'paHHHKaX, MIPUBOAUTH MPUMePbI 1 KOHTPIPHUME-
pbl, CTPOUTH BbICKAa3bIBAHUSA U OTPHIIAHMS BBICKA3bIBa-
HUMN.

Pemath 3aja4M 13 peajabHON >XU3HU

IloBTOpEeHue
M 000611, eHHue
(10 4)

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

BBIYMCIATH 3HAUYCHUS BBIPAXKCHUH, COJICPIKAIINX HATY-
paJibHBIC 4YHCia, OOBIKHOBEHHBIC M JIECSATHYHBIC IpOOH,
BBIINIOJIHATH IIPEOOPa30BaHUS YHCE.

BbiGMpaTh CHOCOG CpaBHEHUS YHCEJ, BBIYHCIICHUU,
NPUMEHATb CBOMCTBA apu(pMETUUYSCKUX NEHCTBUU IS
panroHAIN3alUN BEIYHCICHUHN.
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IIpodoaiceHue

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

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

OcyliecTB/IATh CAMOKOHTPOJIb BBINOJHACMBIX JICHCTBUMA
U CaMOIIPOBEPKY pe3yJbTaTa BBIYHUCIIEHUH.

PemiaThb 3aa4M 13 peaibHON KU3HU, IPUMEHATH MaTe-
MaTH4YeCKHe 3HaHUA Uil pelieHus 3aJad U3 JPyTHux
Y4YEOHBIX MPEIMETOB.

Pemiate 3aja4yu pasHBIMH CHOCOGaMM, CpaBHUBaTh
Crnoco6bl pelieHus 3ajadyd, BbIGUPATh PalMOHAIbHBIN
cnoco6

6 knacc (He meHee 170 4)

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

OCcHOBHOe coAepKaHue

OCHOBHBIE BUABI AeATEJIbHOCTH 00y4aloLiuxcs

Hatypa/ibHble
qucaa
(30 9)

AprudmeTHyeckue JeHCTBUS C
MHOT'O3HA4YHBIMH  HaTypaJbHbI-
MU duciiaMH. YHWCIIOBBIE BBIpa-
JKEeHUSI, TIOPSIO0K JICHCTBUH, HC-
MoJb30BaHUE CKOOOK. OKpyriie-
HHUE HATypPaIbHBIX YHCEI.
Jlenutenn u KpaTHBIE 4YHCIIA;
HauOONbINNUNA 00U NENUTENL U
HaMMeHbIIee o0Iiee KpaTHoe.

BbInosiHATh apudMeTHYECKHE JeHCTBHA C MHOTO3Ha4-
HBIMU HaTypaJIbHbBIMHU YHCIIaMU, HaxXoJuTh 3HAYEeHUs
YHCJIOBBIX BBIPAXCHHUI CO CKOOKamMu U 6e3 CKOOOK; BbI-
YU C/AATh 3Ha4YeHUs BBIPAKEHUH, COAEpKaINX CTCIEHH.
BBINOJIHATH NPUKUAKY U OLEHKY 3HAa4YeHHUH YHCIIOBBIX
BbIp@)KEHUH, IPUMEHATb NPUEMBI IPOBEPKM pe3yJIbTaTa.
Hcnosib30BaTh NPU BbIYMCAEHUAX NEPEMECTUTENBHOE U
CcOoYeTaTeIIbHOEe CBOWCTBA CIIOKEHMSI W YMHOXEHUs, pac-
MpEIeINTEIbHOE CBOMCTBO yMHOXXEHUS OTHOCHTEIIBHO
CIIOXKEHUSI, CBOHCTBA apH(PMETHUECKUX IEHCTBUH.
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PasnoxxeHue unciaa Ha OPOCThIEC
MHOXHUTENU. JlenuMOoCTh CyMMBI
U npousBeneHus. Jlenenue ¢ oc-
TaTKOM.

PemeHnne TeKCTOBBIX 3aaa4

HccinepoBaTh 4YHCIOBBIE 3aKOHOMEPHOCTH, HPOBOIUTH
YHCJIOBBIC DKCIICPUMCHTHI, BbIABUI'aTh U 060CHOBbIBAThH
rUNnoTesbl.

dopmMy/IMpOBaTh Onpeje/eHusl JCIUTEIsT U KPaTHOTO,
HanOOJIBIIIETO OOIIEero ASIUTENSI 1 HANMEHBIIIEr0 O0IIero
KPaTHOT'O, MPOCTOI'0 U COCTABHOTO YHCEJI; UCIIOJIB30BaTh
3TU MOHATHUS MPU PELUICHUM 3aad.

[IpMMeHATh AJrOPUTMBbI BBIUHCICHHUS HaWOOJIBIIETO
o0IIero AenuTeNss M HaWMEHBIIETO OOIIero KpaTHOIro
IBYX YHCEJI, aJlTOPUTM Pa3JIOKCHHUsI YHCIIa Ha MPOCTHIC
MHOKHUTEJIH.

HccnepoBaThb yciaoBus 1eTUMOCTH Ha 4 u 6.
HccnepgoBaTh, 06CcyKAaTh, GOpPMYyJIMPOBaTh U 0GOCHO-
BBIBaTh BBIBOJ, O YETHOCTH CyMMBI, IIPOU3BEACHHS: ABYX
4E€THBIX YMCEN, ABYX HEUETHBIX UMCIIE, YETHOIO U HEUET-
HOT'O YHCell.

HccaepoBaTh CBOMCTBA JICIIMMOCTH CYMMBI M IIPOU3BE-
JICHUS YHCEII.

[IpuBOAMTE NPUMeEPHI YKcell C 3aJJaHHBIMU CBOMCTBaMH,
pacno3HaBaTh BepHble U HeBEPHbI€ YTBEPXKICHUS O
CBOMCTBax Yucell, ONPOBEPraTbh HEBEPHBIC YTBEPKICHUS
C MTOMOUIBI0 KOHTPIIPUMEPOB.

KoHcTpyupoBaTh MaTeMaTHYeCKHe NPeAJIOKeHHs C 110-
MOIIBIO CBSI30K «W», «HJIH», «ECIH..., TO...».

PemaTb TeKCTOBBIC 3a71a4, BKITFOYAIOIINE TTOHSITHS -
JTUMOCTH, apU(PMETHUYECKHUM CHOCOOOM, HCHOJIb30BAaTh
riepe0op BceX BO3MOXKHBIX BApPHUAHTOB.
MoaenupoBaTh XOJI peUICHUS 3aJa4U C TTOMOIIbIO pU-
CYHKa, CXE€MBbI, TaOJIUIIbI.

I[IpuBOAUTH, pa36upaTh, OLLEeHUBATh Pa3JINYHbIC pEIlle-
HUS, 3allICH PEIICHUH TeKCTOBBIX 3aiad.
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IIpodoaiceHue

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

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqaloumxca

KpuTH4YeCKH OLleHMBATh MOIyUYeHHbBIH pe3ynabTaT, HaXxo-
JUTH OIIMOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, ITPOBEPSS
OTBET Ha COOTBETCTBHUE YCIJIOBHIO

Harnaauasa IlepnienauKyJIsApHBIC HOpsIMBIC. Pacnio3HaBaTh Ha yepTekax, pUCyHKax Cllydyad B3auM-
reoMeTpus. ITapannensHbIe IpsIMBIE. HOT'O PACIIONIOKEHHUS ABYX MPSIMBIX.
IIpsameble Ha PaccTosHIE MEKITY ABYMS TOU- H3o6paxkaTh CIOMOILBIO ‘lngé)KHle MHCTPYMEHTOB Ha
MJI0CKOCTH KAMH, OT TOUKH 10 TIPSIMOH, JUTH- HEJIMHOBAHHOW M KJIETUaTOM Oymare JiBe IepeceKarol-
(7 49) Ha MyTH HA KBAIPATHOM CETKe. ecsl IIPSIMBbIC, JIBE TNapaUIeIbHbIC NPSAMBIE, CTPOUTH TIPS -
MYI0, IEpIEeHAUKYIAPHYIO JaHHOU.
Ipumepbl mpsiMBIX B IIPOCTpPaH- IIpUBOAUTE NPUMEPHI NapaJIeJbHOCTU U NEPHIEHIUKY-
CTBC JISIPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.
PacnozHaBaTh B MHOTOYTOJBHHKAX MEPHEHIUKYISPHEIC
" mapajuienbHble CTOpoHB. M306pakaTh MHOTOYTOIb-
HUKU C TTapayIenbHBIMU, TIEPIEHINKYIISIPHEIMHA CTOPO-
HaMU.
HaxoauTb pacCTOsTHHE MEXIy ABYMsS TOUYKAMH, OT TOU-
KJ 0 TIPSIMOMU, JJINHY ITyTH Ha KBaJpPaTHOM CeTKe, B TOM
YHCJIC UCIOJIB3YsT HU(POBBIE PECYypPCHI
Jpo6u OOBIKHOBEHHAsI APOOH, OCHOBHOE CpaBHUBaTh M ynopsAJ04uBaTh 1poOH, BHIGUpPATh CHO-
(32 4) CBOMCTBO JApoOHM, COKpalleHne €06 cpaBHeHHs ApoOeii.

npoGeii. CpaBHEeHHE U yHOPSII0-
YyUBaHUE JIPOOCH.

Jlecsituunble IpOOU U MeTpHUUe-
cKasl cucreMa Mep.

IIpeacTaBAATb ASCATUYHBIC IPOOH B BHIAC OOBIKHOBCH-
HBIX po0eii U OOBIKHOBEHHBIC B BHJC ASCATUYHBIX, UC-
NO0JIb30BaTh 3KBUBAJIECHTHbIE NpeJCTaBJIeHUs IPOOHBIX
4HuCces NPU UX CPaBHEHHUU, NPHU BBIYUCICHUSIX.
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Apudmerudeckue ASHCTBUS C
OOBIKHOBCHHBIMH M JCCSITHUYHBI-
MU IPOOSIMH.

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

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

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

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

Hcnosb30BaTh AecsTUYHBIE ApOOU MpU MpeoOpa3soBaHUMU
BEJIMYHUH B METPHYECKOHN cuUcTemMe Mep.

BbINOJIHATE apudpMeTHUECKHE AeHCTBUA C OOBIKHOBCH-
HBIMH U JCCATHYHBIMH JIPOOSIMH.

BbI4HC/IATH 3HAaUCHUS BBIPAXKECHUM, COIEPIKAIIUX OOBIK-
HOBCHHBIC M JCCATHYHBIC NIPOOH, BBINOJHITH Ipeodpa-
30BaHusl ApoOeii, BLIGUPATh CIOCO6, MPUMEHATH CBOM-
cTBa apupMEeTHUCCKUX IESHCTBHH IS parioHaIA3aIuN
BBIYHMCJICHUM.

CocTaBJIATh OTHOLICHHS M ITPOIIOPIIMH, HAXOAMTb OTHOLIIC-
HHE BEJIMYUH, ICJINTh BEJIMYUHY B JaHHOM OTHOIICHHH.
HaxoauTh 3KCHepUMeHTa/IbHBIM MyTEéM OTHOIICHHE
JUTMHBI OKPY)KHOCTH K €€ ITuaMeTpy.
HHTepnpeTupoBaTh MacmTad Kak OTHOIICHHE BEJINYHH,
HaxoAMUTb MaclITal IuiaHa, KapThl U BBIYUCIISITh PACCTO-
SIHMSI, UCITOJIb3YsI MaciTao.

OGBACHATD, YTO TAKOE MPOIEHT, YIOTPEOIISTH 000POTHI
peYr CO CJIOBOM «IIPOLEHT». BbIpaxkaThb HPOIEHTHI B
Ipo0siX U IpOoOH B NMPOIEHTAX, OTHOIICHUE IBYX BEJIUYUH
B IPOICHTAX.

BBIYMCIATH NPOIEHT OT YHCJIa M YHCJIO 110 €ro MPOISHTY.
OKpyraaTh IpoOH M NPOLEHTHI, HAXOAUTH MPHOINIKE-
HUS YHCEJL.

PemiaTh 3aa4M Ha 4acTH, NPOIEHTHI, IPOIMOPIIMH, HA
HaXOXJeHne ApoOu (MPOIEHTA) OT BEJIWYUHBI U BEJIMYH -
HBEI 110 e€ ApoOu (TpoIeHTy), Ipodu (IpoIreHTa), KOTO-
pBI cocTaBiseT ogHA BeaUuMHa OT apyroil. [IpyBoAUTS,
pa36upaThb, OLLeHUBATb Pa3JIMYHbBIC PCIICHUS, 3alUCH
peueHnii TEKCTOBBIX 3aj1ad.

HN3BiaekaTb HHPOPMALUIO U3 TAOIUIl U JUAarpamMM, WH-
TEepHIPETUPOBATH TAaOJIWYHBIE JAHHBIC, ONPENCSIISITH Hau-
Oosiblllee M HAaMMEHBIIIEE U3 MPEACTABICHHBIX JAaHHBIX
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IIpodoaiceHue

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

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

Harnaagunas
reoMeTpus.
CummeTpusa
(6 4)

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

CUMMCTPHUYIHBIX

CI/IMMeTpI/IH B IIPOCTPAHCTBE

Pacno3HaBaTh Ha YepTekax U H300pakeHUsIX, U306pa-
2KaTh OT PyKH, CTPOUTb C NOMOIIBIO HHCTPYMEHTOB (H-
rypy (OTpe3OK, JIOMaHyIO, TPEYTrOJBHUK, MPSIMOYTOJIb-
HHUK, OKPY>XHOCTB), CHMMETPHYHYIO JAaHHOW OTHOCH-
TCJIIBHO HpHMOf;I, TOYKH.

HaxoauTh NpUMepbl CUMMETPUN B OKPY>KalOIeM MHpE.
MoaeaupoBaTh u3 Oymaru ABe (UTYpPBI, CHMMETPUYHBIC
OTHOCHUTEJIBHO IpsAMOI; KOHCTPYHUPOBATh Ic€OMETpUYe-
CKHC KOH(i)I/IpraIII/II/I, UCIIOJIB3Ys CBOMCTBO CUMMETpPUU,
B TOM YHCJE C IIOMOIIBIO HU(POBBIX PECYPCOB.
HccrenoBaTh CBOICTBA H3yYCHHBIX (PUTYD, CBSI3aHHBIC
C CHUMMeETpUEH, UCIIONB3Ys dKCIIEPUMEHT, HaOII0JIeHHE,
MOJICJIUPOBAHHE.

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

BripaxeHus
¢ GyKBaMH
(6 9)

IIpnMmenenne OyKB IJIsI 3allUCH
MaTeMaTUYECKUX BBIPAKEHUUN U
NpEeAJIOKEHUN. byKBEHHbIE BbI-
paXeHust U YHCIOBBIE MOJICTa-
HOBKH.

BbykBenHble paBeHCTBa, HaXO0X-
J€HHE HEU3BECTHOIO KOMITOHEHTA.
Ddopmyibt

Hicnos1b30BaTh GYKBBI /il 0003HAYEHUs] YHUCEJI, MPHU
3aliCH MaTEeMaTHYEeCKUX YTBEP)KICHHUI, COCTaBIISITh
OYKBEHHBIC BBIPKCHUS 10 YCIIOBHIO 3aa9H.
Hccrea0BaTh HECI0XKHBIE YHCIIOBbIE 3aKOHOMEPHOCTH,
HCIIOJIB30BaTh 6yKBI)l JJIs1 UX 3allMcH.

BBIYHC/AATE YHCIOBOE 3HaYSCHHE OYKBEHHOT'O BBIpaXke-
HUS TIPY 3aJlaHHBIX 3HAYCHHSIX OYKB.

3anuceiBaTh GOPMYJIbI: epUMETpa U IUIOLIAAN HPSIMO-
YrOJIBHHMKA, KBaJpara; JUIMHBI OKPYKHOCTH, IUIOLIau
Kpyra; BBINOJIHATB BBIYMCAEHHA 110 5TUM GOpMyIIaMm.
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CocTaB/ATh (POPMYJIbl, BBIPAKAIOIINE 3aBUCHMOCTH
MEXIy BEJIUYHHAMHU: CKOPOCTh, BPEMsl, PACCTOSIHUE; IIie-
Ha, KOJWYECTBO, CTOMMOCTbh; MPOU3BOAUTEILHOCTD, Bpe-
Msi, 00BEM pabOTHI; BBIMOIHATH BBIYHUCIICHHS II0 3THM
popmynam.

HaxoauTh HEU3BECTHBIM KOMIIOHCHT apU(PMETHIECCKOTO
NEeUCTBHUS

Harnsgnas
reoMeTpusl.
durypsni

Ha MJIOCKOCTU
(14 4)

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

HUsmepenue yrios. Bupasl Tpe-
YTOJIbHUKOB.

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

IlpaxTtuaeckass pabora «llmo-
miaae Kpyra»

HN306parkaTh Ha HEJIMHOBAHHOW M KieTdyaToOH Oymare c
HUCHOJIb30BAaHUEM YEPTEXKHBIX HHCTPYMEHTOB YETBHIPEX-
YIrOJIBHUKHU C 3aJlaHHBIMHM CBOWMCTBaMM: C MHapajljIeJbHbI-
MU, TEePHEeHAUKYISIPHBIMH, PaBHBIMH CTOPOHAMH, IIps-
MBIMH yTJIaMU W Jp., PaBHOOEIPEHHBIH TPEyTrOJIbHUK.
Ilpeasiarath U 06GCYyKJaTbhb CHOCOGbI, AJrOPUTMBI I0-
CTPOCHHSI.

HccinepaoBaThb, NCONb3ys dKCIIEPUMEHT, HAOIIOICHUE,
MOJEINpOBaHNe, CBOMCTBA MPSIMOYTOJIbHHUKA, KBAaApaTa,
paszouBathk Ha TpeyroisrHuKH. O60CHOBBIBATH, ONIPOBEP-
raTh ¢ IIOMOIIbIO KOHTPIPUMEPOB yTBEPKJICHUS O Mps-
MOYIOJIbHUKE, KBajJpaTe, pacio3HaBaTh BEepHbIC U He-
BEpHBIE yTBEP KICHHUSI.

H3MepATh ¥ CTPOUTD C ITIOMOIIBIO TPAHCIIOPTHPA YTIIHI, B
TOM YHCIIE B MHOTOYTOJIEHUKE, CPABHHBATh YTIBI; pac-
NO3HABATh OCTpPHIC, NMPSIMBIE, TYIbIE, PAa3BEPHYTHIC YTIIEL
Pacno3HaBaTh, M306pakaTh OCTPOYTOJIbHBIH, MPSIMO-
YIOJIbHBIM, TYHOYTOJIbHBIM, paBHOOCAPEHHBIH, paBHO-
CTOPOHHHI TPEYTOIBHUKU.

BBIYMCIATE NEepUMETpP MHOTOYTOJbHHUKA, IUIOLIAJb MHO-
royrojJibHUKa pa3OMeHHueM Ha MPSMOYTOJIbHHUKH, Ha paB-
HBbIE QUTYPBI, UCTIOIB30BAaTh METPUUYSCKHUE €IUHHUIBI U3-
MEpEeHUs JUIMHBI U IUIOIAAU.




or

IIpodoaiceHue

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

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

Hcnoab30BaTh NPUGIMKEHHOE H3MepeHHe JUIHH U I1JI0-
maneid Ha kieTdatoi Oymare, mpuUOIMKEHHOE HU3Mepe-
HHE JUIMHBI OKPY>KHOCTH, IUIOWIAJAN KPyra

Ios10:KUTEIbHbIE
U OTpULATe/IbHbIE
4yucaa

(40 4)

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

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

Pemenne TekCTOBBIX 3a1ad

IIpUBOAUTEL IPUMeEPHI UCIOJIb30BAaHUS B peajlbHOM XKu3-
HH TIOJIOKUTEIBHBIX M OTPHUIATEIBHBIX UHCEII.
H306pakaTh LeJble Yhciia, MOJ0KUTEIbHbBIE U OTpHULIa-
TEJIbHBIC YHCJIa TOYKAaMU Ha YHUCJIOBOU NpsIMOU, UCIIOJIb-
30BaTh YHUCIIOBYIO MPAMYIO JJIs CpPaBHEHUS YHCEI.
IIpyMeHATH MpaBWJIA CPaBHEHHS, YIOPALOYHUBATH Iie-
JIple Yucia; HaXO0AUTh MOJYyJb YHCIa.

PopMy/IMpPOBaTh NPaBUJIA BbIYUCICHUS C MTOJI0XKUTEIb-
HBIMHU U OTPULATEIIBHBIMHU YHCJIaM{, HAXOAUTh 3Ha4Ye-
HMSA YHCJIOBBIX BBIPAKEHUH, coAepXalluxX AeHCTBUSA
C TIOJIOKUTENBHBIMHA M OTPHUIATEIHHBIMU IHCIAMHU.
IIpyMeHATh CBOMCTBA CIIOXKEHHUS W YMHOXEHHS IS
peoOpa3oBaHusl CyMM U MPOU3BEICHUN

IlpeacraBienune
JAAQHHBIX
(64)

[TpsiMmoyronpHast CUCTEMA KOOP-
JUHAT Ha TuiockocTH. Koopauna-
THI TOYKH Ha TUIOCKOCTH, abCIuC-
ca W opaWHAaTa.

CronbuaTble W KpYroBble aua-
IrpaMMBI.

IIpakTnueckas padota «IlocTpo-
€HHE IuarpaMm».

OGBACHATh U WIJIOCTPUPOBATH NMOHATHE IPSIMOYTOJIb-
HOM CHCTEMBI KOOPIMHAT Ha IJIOCKOCTH, HMCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOMTB Ha KOOPJAUHATHON IJIOCKOCTH
TOYKH U (I)I/ll"ypbl 110 3aJaHHBIM KOOpJAnHaTaM, HAXOAUTb
KOOPJIMHATHI TOYEK.

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

Hcnoab3oBaTh MHGOPMAILMIO, IIPEACTABICHHYIO B Ta-
Onmiax, Ha guarpaMmax JUIsl pelIeHHs] TeKCTOBBIX 3ajad
M 3a7a4 U3 peasibHOM KU3HU

Harasagaast
reoMeTpusl.
durypsi

B IPOCTPAHCTBE
(9 4)

IIpsiMmoyrosbHBIN TNapanjienenu-
nen, Ky6, mpusMma, IHUpaMuiaa,
KOHYC, NUJIMHIP, miap u chepa.
HN306paxkeHne IIPOCTPAHCTBEH-
HEIX ¢(uryp. IIpumepsr pa3sép-
TOK MHOTOTPAaHHWKOB, ITMJIMH-
Jpa U KOHyca.

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

IMTonsitne 0O6BEMA; STUHHUIIBI HU3-
MepeHust 00bpéma. OO0BEM IpsiMO-
YTOJIBHOIO IapauleJIeIuIie/a,
KyOa, ¢popmynbl 00bEMa

Pacno3sHaBaTh Ha YepTekax, pUCYHKaxX, OMMChIBATh ITH-
pamMuny, IpusMy, [UIHHIP, KOHYC, IIap, M306pa)kaTh
HX OT PyKH, MOJAEeJHUPOBATH U3 OyMaru, IUlacTHUJIHHA,
NpoBOJIOKY U 1ip. [IpUBOAUTH NpUMePbI OOBEKTOB OKPY-
JKAIOIIEro MHpa, UMEIOINX (GOPMBI Ha3BaHHBIX TeEJl.
Hcnonb3oBaTh TEPMHHOJIOTHIO: BeplInHa, peOpo, rpaHsb,
OCHOBaHHE, BBICOTA, PaANyC M IHAMETpP, pa3BEPTKa.
H3y4yaThb, UCHOIB3ys SKCICPHUMEHT, HAOIIOACHUE, H3Me-
peHue, MOJEIUpPOBaHUE, B TOM 4YHUCIIE KOMIBIOTEpHOE, U
ONMHUCBIBATh CBOMCTBA HAa3BAaHHBIX TeJl, BbIABIATD CXO0/ -
CTBA M pasIM4Ms: MEXIy NMUPaMUI0N U NIPU3MON; MEXK-
Iy OWJIWHAPOM, KOHYCOM H IIapOM.

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

H3MepATH HA MOJeJIsAX: JUINHBI pE6ep MHOTOTPaHHHUKOB,
AUaMeTp 1iapa.

BbIBOAUTB POPMYJy 00bEMa MPSIMOYTOJIBHOTO MHapallie-
JIenunesa.

Bbryucaarb 1o ¢opmysiaM: 00bEM NIPSIMOYTOIIBHOTO ITa-
pauienenunena, Kyba; MCIOJIb30BaTh SANMHHUIBI U3MEpe-
HUus 00BbEMA; BBIYMCIAATh 00BEMBI TEJ, COCTABIEHHBIX U3
KyOOB, mapajule/ienune0B; pelmaThb 3a4a4y C pealibHbI-
MU JAHHBIMU




w

IIpodosicerue

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

IloBTOpPEHnUe, IToBTOpEeHNE OCHOBHBIX HOHSATUN BBIYMC/IATE 3HAYEHUsI BBIPAXKEHUM, COAEPIKAIIUX HATY-
06o0061eHue, 1 METOJ0B KypcoB 5 u 6 ki1accos, paJbHBIC, IeNbIe, ITOJIOKUTEIbHBIE U OTPUIATCIbHBIC
cUCTeMaTU3aIus 0000I11IeHrNEe U CUCTEeMAaTH3aLUs 4quciia, OOBIKHOBEHHBIC U JICCSITUYHBIC APOOH, BBHIIIOJ-
(20 9) 3HAHUI HATH MPE0Opa30BaHUsI YHCEN U BBIPAKSHHUH.

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

PemaTsh 3a/a4M U3 peajabHOH )KU3HH, HPUMEHATh MaTe-
MaTH4YecKHe 3HAHMA Ul pelleHHs 3aJad U3 JPYTux
MIPEeIMETOB.

PemaThb 3a/a4yu pa3HbIMHU CIOCOGAaMHU, CPAaBHUBATD, BbI-
6UpaTh CIOCOGBI PEIICHHS 3a/a4H.

OcyiieCcTB/JIATh CAMOKOHTPOJIb BBINOJHIAEMbIX JASHCTBHI
M CaMOIIPOBEPKY Pe3yJibTaTa BIYUCICHUHN

IIpu paszpaboTke padoueil nmporpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHWM JOJDKHBI OBITH YYTSHBI BO3MOXK-
HOCTH HMCIHOJIb30BaHMS 3JEKTPOHHBIX (IM(POBBIX) 0O0pa3oBaTeIbHBIX PECYPCOB, SIBISIONINXCS Y4€OHO-METO-
IUYECKUMH MaTepuanamMu (MyJIbTUMEIUHHBIE TIPOTPaMMBI, SJIEKTPOHHBIE YYEOHHKHM W 3aJa9HUKH, DJICK-
TPOHHBIE OMOJINOTEKH, BUPTyalbHbIE Ja0OpPaTOPHUH, UI'POBBIC NPOrpaMMBbl, KOJUIEKIUH HUPPOBBIX 00pa3o-
BaTEJIBHBIX PECYPCOB), MCHOJIB3YEMBIMHU JUJIsI OOy4YE€HHS] U BOCHHUTAHUS Pa3jIWYHBIX T'PYNII MOJIb30BaTeleH,
MIPEACTABICHHBIMHU B BJIEKTPOHHOM (LIM(GPOBOM) BHAE U peaU3yIOMINMHU AuAakTHudeckne Bo3moxxHoctn KT,
coaeprKaHNe KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 0Opa3oBaHUH.




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

LEAN U3YHEHMA YHEBHOTI O KYPCA

AnreOpa sIBASETCS OJHUM M3 OIOPHBIX KYpPCOB OCHOBHOM IIKOJIBI:
OHa OoOecIeYynBaeT U3y4YyeHUE APYrUX TUCIHUIUIINH, KAK €CTECTBEHHO -
Hay4YHOT'0, TAaK U TYMaHHUTApHOTI'O IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO
JUTSL IPOJOJDKEHUST 00pa3oBaHMsI U B MOBCEIHEBHOW XW3HHU. Pa3Bu-
THE y OOy4YaroIIMXCsl HAyYHBIX IPEJICTABICHUN O MPOUCXOKICHUU
U CYLIHOCTH anreOpandeckux aOcTpaKuuid, croco0e OTpa)KeHHUs
MaTeMaTHYEeCKOH HayKOH SBIICHUI M MPOIECCOB B MpHUpOAe U ob1mIe-
CTBE, POJM MaTEeMaTHYECKOrO MOJIEJIMPOBAHHS B HAyYHOM IO3Ha-
HUU U B MPAKTHUKE CHOCOOCTBYeT (POPMHPOBAHUIO HAYYHOT'O MHUPO-
BO33pPCHUS M KAa4eCTB MBIIUICHUS, HCOOXOAUMBIX JUISl alanTaluy B
COBpeMeHHOM LH(ppPOBOM oOmiecTBe. M3yyeHue anreOpbl eCTECTBCH -
HBIM 00pa3oM oOecrieynBaeT pa3BUTHE YMEHUs HAaOII0AaTh, CPaBHU -
BaTh, HAXOJIHTh 3aKOHOMEPHOCTH, TPeOyeT KPHUTHYHOCTH MBIIIJIE-
HHS, CHOCOOHOCTH apryMEHTHPOBaHHO OOOCHOBBIBATH CBOH JICH-
CTBUS M BBIBOJABI, (popMynupoBaTh yTBepkaeHus. OcBoeHHEe Kypca
anreOpbl oOecrieynBaeT pa3BUTHE JOTMYECKOrO0 MBIIIJICHHST 00y4a-
FOIIUXCS: OHU HCHOJB3YIOT ICHYKTHBHBIC M HHIYKTHBHBIC pac-
CyXJIeHHs, 0000IIIeHNe U KOHKPETHU3alhIo, abCTparupoBaHue U aHa-
sgoruto. OOydeHue ajredpe IpeamnosiaracT 3HAYUTEIBHBIH 00BEM
CaMOCTOSITEJILHOM JAeATEIbHOCTH 00Yy4aroUIUXCsl, I0ITOMY CaMOCTO-
SITEJILHOE PEIIeHHE 3a71a4 €CTECTBEHHBIM O00pa3oM SIBIISIETCSI peasiv-
3anueil AesITeIbHOCTHOTO MPHUHIIUIIA O0YYeHUS.

B cTpykType nporpaMmbl yaeGHOro Kypca «AJredpa» OCHOBHOM
IIKOJIbI OCHOBHOE MECTO 3aHMMAIOT COJIEPIKATEIILHO-METOIUYECKUE
TuHUH: «Yuclia U BBIUYMCIIEHUS»; «ANreOpandecKue BBIPAXKCHUS;
«YpaBHeHHMsI U HepaBeHCTBa»; «DPyHkuum». Kaxxmas u3 sTUX co-
JIepKaTSIIbHO-METOAUYCCKUX JIMHUNW pa3BUBACTCs Ha IMPOTSHKCHUH
TpEX JIeT U3YUYCHHUsI Kypca, ECTECTBEHHBIM 00pa3oM MeperuieTasich U
B3aUMOJECUCTBYS C APYrMMU €ro JUHUSIMHU. B Xole u3yueHus Kypca
00yYarIIUMCST IPUXOJIUTCS JIOTHYSCKH PacCyKIaTh, UCIOIb30BaTh
TEOPETHUKO-MHOKECTBEHHBIN SI3BIK. B CBSI3M C 3THM I1enecooO0pa3Ho
BKIIFOUUTH B NIpOrpamMmy HEKOTOPBIC OCHOBBI JIOTUKHU, NMPOHHU3BIBA-
FOIIME€ BCE OCHOBHBIE pa3jelibl MaTeMaTH4YeCKOro o0pa3oBaHUsl WU
CHIOCOOCTBYIOIIME OBJIAJCHUIO OOYYalOIIMMHUCSI OCHOB YHHUBEPCAIb-
HOT'O MaTeMaTHYECKOro s3bIKa. TakuM o6pa3oM, MOXKHO YTBEpXK-
J1aTh, YTO COJEPKATEIHLHONH M CTPYKTYPHOM OCOOEHHOCTBHIO Kypca
«AdnreOpa SIBIISIETCSI €r0 MHTSTPUPOBAHHBINA XapakTep.
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CopeprkaHue TUHUU «HUcIa U BBIUUCIEHUS» CIIYy>KUT OCHOBOM
JUIsl nalbHEHIIEro M3y4eHus] MaTEMaTHKN, CIIOCOOCTBYET PA3BUTHIO
y 0OydJaromuxcst JIOTHIECKOT0 MBIIIIICHUS, (POPMUPOBAHUIO YMEHUS
MOJIL30BATHCSI AITOPUTMaMHU, a TAKKE NMPUOOPETESHUIO IIpaKTHYe-
CKHMX HaBBIKOB, HEOOXOAUMBIX ISl IOBCETHEBHON KM3HU. Pa3BuTne
HOHSITUS O YHUCJI€ B OCHOBHOM IIIKOJIE CBSI3aHO C pallUOHANbHBIMH U
HPpaAMOHAIBHBIMHU YHCIIaMHU, (POPMUPOBAHUEM NPEJICTABICHUN O
JAEeHCTBUTEIBHOM 4YHCE. 3aBEepIIEHUEe OCBOCHUS YUCIOBOM JIMHUU
OTHECEHO K CTapIIeMy 3BEeHYy O0Iero oOpa3oBaHUsI.

ConeprkaHue NByX alilreOpanydecKux JUHUN — «AnreOpandeckue
BBIPKCHUS» U «YpaBHEHHSI U HEPABEHCTBa» CIOCOOCTBYET (hOpMHU-
poBaHUIO y 0OyUJAFOMINXCS MAaTEMaTHYECKOTrO armapara, HeoOXOIm-
MOTO JUIsl pelLICHUsI 3aJad MaTeMaTHUKH, CMEXHBIX MPEeIMEeTOB U
NPaKTUKO-OPUCHTUPOBAHHBIX 3a7ad. B OCHOBHOW IIKOJiCe y4cOHBIH
MaTepual rpyHnIupyeTcs BOKPYT pallOHAIbHBIX BBIPAKEHUI. AJl-
reOpa AE€MOHCTPHUPYET 3HAUCHNE MAaTEMaTHKH KakK SI3bIKA JUIS I10-
CTPOCHHSI MaTeMaTHYECKUX MOJEJIeH, OMUCaHUs MPOIECCOB U sIBJIE-
HUH peanbHOTro Mupa. B 3agaun oOydeHus anredpe BXOISIT TAKKE
JajpHeNIIee pa3BUTHE aJTOPUTMHUYECKOrO MBINUICHUS, HEOOXOIH -
MOT'0, B YaCTHOCTH, JIJIsl OCBOCHUSI Kypca HH(POPMaTHKH, U OBJIaJie-
HUE HaBBIKAMM JIeAyKTHUBHBIX paccyxjeHui. [IpeobpazoBanue cum-
BOJIBHBIX (JOPM BHOCHUT CBOM crnenmUYECKUN BKJIaJl B Pa3BUTHE
BOOOpaXKeHMUsI, CIIOCOOHOCTEH K MAaTEeMaTHYECKOMY TBOPYECTBY.

Coneprkanne (yHKIMOHAJIBHO-TpadUIECKON JIMHUYM HAIlEJICHO Ha
MOJIy4YeHHE IIKOJbHUKAMU 3HAHUW O (YHKUHUSIX KaK BaKHeHIIe
MaTeMaTHYEeCKOM MOJENIH Aisl ONHMCAHUs U HCCIENOBaHUS Pa3HO-
00pa3HBIX MPOILIECCOB U SIBIICHUU B IIpUpojie n odmiecTse. MzyueHue
3TOr0 MaTepuajla CIOCOOCTBYET PAa3BUTHIO Y 00yUarOMINXCs YMEHUS
HCMOJIF30BaTh PA3JIWYHBIC BBIPA3UTEIIBHBIE CPEACTBa sI3bIKA MaTe-
MaTHUKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue, BHOCHUT
BKJaJ B (hOPMUPOBAHHUE NPEACTABICHUNA O POJIM MAaTeMaTHUKU B pa3-
BUTHH [IUBUJIN3AINUA U KyJIBTYPHI.

MECTO YYEBHOIO KYPCA B YYEBHOM [1/IAHE

CornacHo yyeOHOMY MuiaHy B 7—9 kiaccax mM3ydaeTcs y4eOHBIH
Kypc «AireOpay», KOTOPBIH BKIIOYAET CJIEAYIOININe OCHOBHBIE pa3-
Jieibl cojiepkanusi: «Huncina U BBIYUCICHUSY, «AJIreOpandeckue
BBIPKCHUSD», « YpPAaBHEHUSI U HEPABCHCTBa», « DyHKIIHMI».

YueOHbIM IuIaH Ha u3ydeHHe anreOpnsl B 7/—9 Kiaccax OTBOJMT
He MeHee 3 y4eOHBIX YacoB B HEJNEJI0 B TeYEHHE KaXkK/I0To rojga o6-
YYeHUs, BCETO 3a TpU rojga odOydeHuss — He MeHee 306 ydeOHBIX
JacoB.
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COAEPXAHME YYEBHOIO KYPCA (MO rOAAM OBYYEHWMA)
7 Knacc

Jucaa u esvucaeHus
PaLIMOHa)'IbeIe Yyncna

JpoOu 0OBIKHOBEHHBIE U JNECSTUYHBIC, TTIEPEX0] OT OJHONH (POpPMBI
3anrcu Apobeit k npyroit. I[ToHsTHE panMOHAIBHOTO YHCIIa, 3aIlUCh,
CpaBHEHHE, yINOPSTOYMBAHNE PAIHOHAIBHBIX YHcel. Apudmernde-
CKue JeHCTBUSA C palMOHAJIbHBIMHM 4uciaaMu. Pemrenue 3amau u3
pealbHOM MPaKTUKW HA YacTH, HA APOOH.

CrerneHb ¢ HaTypaJdbHBIM ITOKa3aTeJIeM: ONpeIeIeHNue, Ipeodpaso-
BaHUE BBIPQKECHUH HA OCHOBE OIPEJCJICHUSI, 3aITUCh OOIBIITNX YHCE.

ITpoueHTHI, 3aNIUCh MPOIEHTOB B BUJIE ApOOHU U ApOOH B BUIE IIPO-
HeHTOB. TpH OCHOBHBIE 3aJadyd HAa NPOLEHTHI, PEUICHUE 3a74ad U3
pealbHOU NpPAaKTHUKMU.

IIpruMeHeHue NPU3HAKOB JASINMOCTH, PA3JIO’KEHUE HAa MHOXXHUTE-
JI1 HaTypanbHBIX YHUCEIN.

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

AazeOpauueckue eblparxceHus

ITepemMeHHbIC, YUCIIOBOE 3HAUCHHUE BEIPAKCHUS C TIEpeMeHHO. [{o-

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

ITpeoOpa3oBaHme OYKBEHHBIX BBIpAKCHUI, TOKISCTBCHHO paBHBIC
BBIpaKEHUS, TIpaBUjIa MPEoOpPa30BaHUS CyMM U IIPOU3BEICHUN, Mpa-
BHJIA PACKPBITHUS CKOOOK U MPUBECACHUS MOJOOHBIX ClIaracMbIX.

CBolicTBa CTEIIEHU C HATypaJbHBIM IOKa3aTelIeM.

Opauousienbsl U MHOrouieHsl. CreneHb MHorouiaeHa. ClioxkeHue,
BBIYMTAHUE, YMHOXEHHE MHOTOWIeHOB. DOpMyIsIbl COKpamEHHOTO
YMHOXXCHHUS: KBaJApaT CYMMBI W KBajapaT pasHoctu. Popmyia pas-
HOCTH KBaI[paTOB. Pa3J'IO)KeHI/Ie MHOT'OYJICHOB HA MHOXHUTCIINU.

Ypasnenusa

VYpaBHEeHUE, KOPEHb ypaBHEHUs], IpaBUjia IpeoOpa3oBaHUs ypaB-
HEHUsI, PABHOCWJIBHOCTh YPaBHEHUIA.

JIuHeiiHOe ypaBHEHHE C OJHON MEPEMEHHOM, YUCIO KOpHEU JIn-
HEMHOro ypaBHEHUs], pelleHHe JIMHEHHBIX ypaBHeHuil. Cocrasie-
HHUE ypaBHEHHUI MO YCJIOBUIO 3aJauu. PelieHue TEKCTOBBIX 3alad C
NOMOIIbIO YPaBHEHUH.

JInHeliHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U ero rpaduk. Cu-
cTeMa JBYX JIMHEHHBIX YPAaBHEHHUN ¢ AByMs Ie€peMEeHHbIMH. Pemre-
HHUE CHUCTEM YpaBHEHHU CITOCOOOM MOJACTAaHOBKH. IIpuMmepsl perie-
HHUSI TEKCTOBBIX 3a7a4 C ITOMOIIBIO CHCTEM ypaBHECHHH.
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Koopodunamut u 2paguxu. dynxyuu

Koopannara Touku Ha npsiMoii. YucnoBsie npomMexyTku. Paccto-
SIHUE MEXIY IBYMsI TOYKaMH KOOPJIAMHATHOMW HPsIMOM.

IIpssmoyronpHasi cuctema koopauHat, ocu Ox u Oy. AbGcuucca u
OpJIMHaTa TOYKHU Ha KOOPAWHATHOM 1tockocTH. [Ipumeps! rpadukos,
3a7aHHBIX (hopMystaMu. UTeHne rpa)uKOB peaIbHBIX 3aBHCHUMOCTE.

IMonasarue pynkumu. I'paduk pyukmuu. CBoiicTBa GyHKIHH. JInHei-
Has pyHKuus, e€ rpaduk. ['padpuk pynkuuny = [x|. I'padpuueckoe
pelUICHUE JIWHEHHBbIX YPAaBHECHUNW WU CUCTEM JIMHEHUHBIX YyPaBHCHUU.

8 Kknacc

Yucaa u ebrvucaeHusn

KsangpaTtapiii kopeHs n3 gncna. [lousTne 00 mpparmoHaIFHOM
yucnie. JlecaTuuHble MPUOIMKEHUST UppalluOHAIbHBIX duces. CBoii-
cTBa apu(PMETHICCKUX KBAJPaATHBIX KOPHEH W UX NMPUMEHCHHE K
OpeoOpa30BaHUIO UHCIOBBIX BBIPAXKCHUU W BBIYUCICHUSIM. Jleii-
CTBUTCIJIbHBIC HHCJIA.

CreneHb C MedbIM MMOKazaTejeM u e€ cBoiicTtBa. CTaHaapTHas 3a-
MMUCH YHUCIIA.

AnzeOpauueckue 8ulpadiceHusn

KBanpaTHblii TpEXUJICH; pa3JIoKEHHUE KBaJAPAaTHOrO TPEXUIeHa Ha
MHO>XHUTEJIH.

Anreopanyeckasi 1po0b. OCHOBHOE CBOWCTBO ajireopanyeckoi
npobu. CrioxeHHe, BBIYHUTAHUE, YMHOXKCHUE, NeJICHHE anredpanye-
CKHX JapoOeid. ParmoHanbHBIE BBIPpaXKCHHS M UX INpeoOpasoBaHUE.

Ypasnenua u nepasencmsea

KBanparnoe ypaBHeHHe, (popMysia KOpHEH KBaJIpaTHOTO ypaBHEHUSI.
Teopema Buera. Pemienue ypaBHeHUH, CBOJSIIIUXCS K JUHEHHBIM U
KBajgpaTHBIM. IIpocTeiimue npoOHO-pariMoHaIbHbIE YPAaBHEHUS.

I'paduueckast uHTEpIIpeTalUsl YpaBHEHHUH C ABYMsI IEPEMEHHBIMU
U CUCTEM JIMHEMHBIX YpaBHEHUU C AByMs nepeMeHHbIMU. [Ipumepst
pELIEHUs] CUCTEM HEJIMHEWHBIX YPAaBHEHUN C ABYMsI NEPEMEHHBIMH.

Pemenne TekcTOBBIX 3al1ay ajlredpanvdecKuM CIIOCOOOM.

YucioBble HEpaBeHCTBA U UX cBoMcTBa. HepaBeHCTBO ¢ OnHOU
nepeMeHHo. PaBHOCHIBHOCTH HepaBeHCTB. JInHeiliHble HepaBeH-
CTBa C OJIHOU nepeMeHHO. CUCTeMbl JIMHEHHBIX HEPABEHCTB C OJ-
HOM nepeMeHHOM.

DyHryuUU

IMousitne pynknuu. O61acTh OnpeneseHrus] ¥ MHOXKECTBO 3Haue-
HUM QyHKuu. CrocoOsl 3amaHust GyHKIIUHA.

I'paduk dpynknuu. Urenue cBoiicTB GyHKIHH 110 €€ rpaduxy.
IIpumepsl TpadukoB GYHKINI, OTpaKaAOMINX pEaJTbHBIC MPOIECCHI.
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@DYHKIUM, OMNMCHLIBAIOUIME MPAMYI0O U OOPATHYIO HPOMOPIHOHAIL-
Hble 3aBUCUMOCTH, uX rpaduku. DyHkuuu Yy = X%, Yy = x5,

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

Yucaa u ebrvucaeHusn
JeicTBuTeNbHbIE YK

PamnonaneHble YHCHa, WppannoOHAIBbHBIC 4YHCIA, KOHEYHBIE U
OEeCKOHEYHBIE IeCITUIHBIC IpOoOH. MHOXECTBO NEHCTBUTEIBHBIX Y-
cel; NeUCTBUTEINILHBIC YHCiia KAK OECKOHEYHbIE JIECATUYHBIE JpoOu.
B3anMHO OTHO3HAYHOE COOTBETCTBHE MEXIY MHOXXECTBOM JCHCTBU-
TEJIbHBIX YHUCEJ U KOOPAMHATHON MPSIMOM.

CpaBHeHHE IEeHCTBUTENBHBIX YHcel, apupMETHUUYECKUE NEUCTBHUS
(& ,Z[efICTBI/ITeJII)HLIMI/I YucCJIaMH.
M3mepennsa, NpUBAMNKEHWUS, OLEHKM

Pa3zmepsl 00BEKTOB OKpYy’KalOIIETO MHUPA, UIUTEIBHOCTH MPOIEC-
COB B OKpY’KaloOIlleM MHpE.

[MpubnmxEénHOE 3HaUECHNE BEIIMYUHBI, TOYHOCTH NPUOIHKESHHUSI.
Oxpyraenune uncen. [Ipukuaka n oneHKa pe3yIbTaTOB BEIUYHUCICHHUH.

Ypaenenua u nepasencmsea
YpaBHEHMA C OJJHOM NEPEMEHHOM

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

KBanparnoe ypaBHeHue. Pemenne ypaBHEHHN, CBOISIIIUXCS K
KBaJlpaTHBIM. bukBagpaTHoe ypaBHeHue. IIpumMeps! pemeHus ypas-
HEHUU TPEThEU U YETBEPTOU CTEIEHEN PA3I0KEHUEM HA MHOXKUTEIIN.

Pemenue JApOOHO-panMoOHaIbHBIX yYpaBHEHHUM.

Pemenne TeKCTOBBIX 3a/1a4 aJIreOpanvecKuM METO0M.

CUCTEMbI YpaBHEHMM

VYpaBHEHUE ¢ JIBYMs IIEpEeMEHHBIMH U ero rpaduk. Pemenue cu-
CTEM JBYX JIMHEHHBIX YPAaBHEHUU C ABYMs IEpEMEHHbIMU. Pemenue
CHUCTEM JBYX YpPaBHEHUI, OJHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOpOi1 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 HEPABEHCTB C OJHOU mnepeMeHHO. KBaagpaTHbie
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HepaBeHcTBa. ' paduyueckast MHHTEpIIpeTalusi HEPaBEHCTB U CUCTEM
HEPaBEHCTB C ABYMsI I€PEMEHHBIMHU.

DyHryuu
Ksanparuanas pyakums, e€ rpadpuk u croiictra. [Tlapabona, Ko-
OpAMHATHI BEpUIHNHBI Napaboibl, OCb CHMMETPHUH ITapadOoJIbL.

k
I'papukn oyskmmit: y = kx, y =kx+ b, y= ", Y= X3,
x
y= Jx, Yy = IX] 1 UX CBOMCTBA.

Yucaosvle nocaedosamenbHocmu
OnpeaeneHne M cnocobbl 3afjaHWA YUCIOBbIX NMOC/e0BaTEIbHOCTEN

[ToHsiTe YHUCIIOBOM IIOCIIEMOBATEILHOCTH. 3aJaHHUE IIOCIEN0BA-
TEIIFHOCTH PEKYpPPEHTHOH GopMysioil U popmMyIioif n-ro 4jieHa.

ApndmeTnyeckas U reoMeTpuyeckas Nporpeccum

ApudmeTnyeckass U reoMeTprUIecKas nporpeccuu. DopMynbl n-
ro 4ieHa apu(PMETHUYECKON M TeOMETPUYSCKOH IPOTpecCHii, CyM-
MBI IIEPBBIX Tl YJICHOB.

H3o6parkeHre 4JIeHOB apu(PpMETHUECKON U I€eOMETPUUECKOH Tpo-
rpeccuii ToUkaMi Ha KOOPJUHATHOW MJIOCKOCTH. JIMHEeWHbI U sKC-
HOHEHUMAabHbINA pocT. CH0XKHbIE NPOLICHTHI.

MIAHMPYEMBIE MPEAMETHbIE PE3Y/IbTATbI OCBOEHWA MPUMEPHOM
PABOYEN NMPOIrPAMMBI KYPCA (MO rOAAM OBYYEHHMA)

OcBoeHHE yU4eOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO 00-
mero o0pa3oBaHUs JTOJKHO 00ECTIeunBaTh JOCTUIKEHHUE CISTYIOIINX
MPEeAMETHBIX 00Pa30BaTECIbHBIX PE3YJILTATOB:

7 Knacc

Jucaa u svvucaeHus

6 BBINOIHSITH, coYyeTast yCTHBIC U ITMCbMEHHBIC TPUEMBI, apudme-
THYECKHE JAESUCTBUS C PAIITMOHAIBHBIMU YHCIaMHU.

6 HaxoauThs 3HaUEHUSI YUCIIOBBIX BBIPKEHUN; TIPUMEHSITH Pa3HO-
obOpas3HbIe cITOCOOBI B MPUEMBI BBIYHUCIICHUS 3HAYCHUN HPOOHBIX
BBIpa)KCHUI, COJIepKaIIuX OOBIKHOBCHHBIC U JICCITUIHBIC JIPOOH.

6 [lepexonuTh OT OJTHOM (DOPMEBI 3aITUCH YUCEIT K APYToi (Tipeobdpa3o-
BBIBATh JAECIATUYHYIO JpOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECSITUYHYIO, B YACTHOCTH B OECKOHEUYHYIO NECITUIHYIO TPOOH).

6 CpaBHUBATh W YNOPSJIOYUBATH parMOHAJIbHBIE YHCIIA.

6 OKpyTIISITH YHCIA.

6 BBITTOJTHATH MPUKUAKY U OIIEHKY pe3yJibTaTa BBIYUCIICHUH, OICH-
Ky 3HAYE€HUU YMCIOBBIX BBIPAKESHUMU.
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6 BbIOJIHATH NEWCTBUS CO CTEICHSIMHU C HaTypajlbHBIMHU I1OKa3aTe-
JISIMU.

6 IIpuMeHsATh NPU3HAKH JASIINMOCTH, PA3JI0KEHNE Ha MHOXKHUTEIIN
HaTypaJIbHBIX YHCEI.

6 PemraTh mpakTUKO-OPHUEHTHPOBAHHBIE 3a/1aUl, CBSI3aHHBIE C OTHO-
[MIEHUEM BEJIMYHH, TPOIOPIHOHAIBHOCTHIO BEJIMYNH, TPOIIEHTAMH;
UHTEPIPETUPOBATH PE3YJIbTATHI PEIICHUS 3a/1a4u C Y4YETOM OrpaHU-
YEeHUH, CBSI3aHHBIX CO CBOMCTBaAaMHM paccCMaTPUBAaEMbIX OOBEKTOB.

AnzebOpauueckue 8vipajiceHus

6 HMcmonp3oBaTh anreOpandeckylo TEPMHHOJIOTHIO M CHMBOJIHKY,
MIPUMEHSATH €€ B MPOILIECCEe OCBOCHUSI yUEOHOTO MaTepHraia.

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

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

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

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

6 IlpuMeHsTH TpeoOpa3OBaHMsI MHOTOWICHOB JUISl PELICHHS pas-
JIMYHBIX 3a7a49 U3 MAaTEMaTHUKH, CMEXHBIX IPEIMETOB, U3 peallb-
HOM OpPaKTHUKHU.

6 VMcniosp30BaTh 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, SABJISIETCS JIM YHUCJIO KOPHEM ypaBHEHUS.

6 IlpuMeHsaTsr rpaduyuecKue METOABl IIPHU PEUICHUH JIMHEHHBIX
YpPaBHEHHUU U UX CHUCTEM.

6 ITogOupaTs mpuUMepsl Map YHUCEN, SBJISIIONIUXCS PEIICHHEM JIH-
HEWHOT0 ypaBHEHHUS C ABYMS MEPEMEHHBIMH.

6 CTpouTh B KOOPJAMHATHON IUIOCKOCTH TpadMK JIMHEHWHOTO ypaB-
HEHHUs C JIByMs II€PEMEHHBIMH; IOJIb3YysICh IpaukoM, HIPHUBO-
JTUTH TIPUMEPHI pEIICHUST ypaBHCHHUA.

6 PenraTte cucTteMsbl ABYX JIMHEHUHBIX YPaBHEHUH C ABYyMs MEPEMEH-
HBIMH, B TOM 4HcJIe Tpad)UueCKH.

6 CocTaBIATh M pemaTh JUNHEHHOE ypaBHEHUE HIIM CHUCTEMY JHHEH -
HBIX YPaBHEHUH IO YCJIOBHUIO 3ajJlauM, UHTEPIPETUPOBATH B COOT-
BE€TCTBUM C KOHTEKCTOM 3aJa4d MOJIYYEHHBIH pe3yJbTar.

MATEMATUKA. 5—9 Knaccel 49



Koopodunamut u 2paguxu. dynxyuu

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

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

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

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

6 [lonumats rpaduyeckuii cnocod NMpeACTaBICHUS M aHalIW3a WH-
dbopmanmu; W3BIEKATh M HWHTEPIPETUPOBATH WHOOPMALHUIO U3
rpaduKoOB peajabHBIX MPOIECCOB U 3aBUCUMOCTEM.

8 knacc

YQucaa u ebruucaeHus

6 lcrmonp3oBaTh HaYaldbHBIC IIPEICTABICHHUS O MHOXECTBE JICH-
CTBUTCJIbHBIX YHCEJ IJIs CPABHCHHWS, OKPYIJICHHUS M BBIUYHCIIC-
HUW; H300pakaTh JICUCTBUTEIBHBIC YHCJIa TOYKAMHU Ha KOOPIH-
HaTHOMW OpsiMOMi.

6 IIpUMEHSATH TMOHITHE apUDMETUUCCKOrO KBAJIPaTHOT'O KOPHS;, Ha-
XOAUTh KBaJpaTHBIC KOPHH, HWCHOJIB3Ysl IPU HEOOXOIUMOCTHU
KanbKyJISITOP; BBIIIOIHATE IpeoOpa3oBaHUs BBIPAXXCHHUN, CoOAep-
JKaIUX KBaJIpaTHBIC KOPHH, UCHOJIB3YsI CBOWCTBAa KOPHEH.

6 Mcronp30BaTh 3al0UCH OOJIBIINX M MajlbIX YHCEI C IIOMOIIBLIO €~
CSATUYHBIX NpoOel u crerieHer umcia 10.

AnzeOpauueckue eblpalxceHus

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

6 BPBIMONHATE TOXXJIECTBEHHBIC NIPEOOpa3OBaHUs pPaUOHAIBHBIX
BBIpQXXEHUN Ha OCHOBE MpaBWJI JIEMCTBUM HaJ MHOIO4YJIE€HaAMU M
anrebpandecKuMH JIPOOSIMU.

6 PackiiazipiBaTh KBQJIPpATHBIM TPEXUJIEH HA MHOXKUTEJIH.

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

Ypaenenus u mHepasencmea

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
YpaBHEHUI, B TOM YHCJIE C MPUMEHEHHEM TIpadMIECKUX Mpe-
cTaBJieHNH (yCTaHaBJIWBATh, UMEET JIM yPAaBHEHHUE MIIM CHCTEMa
YpaBHEHUH pEUIeHUs, €CIIH UMEET, TO CKOJILKO, H TIP.).

6 ITepexonuTs OT ciioBeCHON (OPMYIHPOBKH 3a7adu K €& anredpa-
WYECKOl MOJENN C MOMOIIBIO COCTAaBJICHUSI YpPaBHEHHS HIIM CH-
CTEeMBbI ypaBHEHUN, HHTEPIIPETUPOBATh B COOTBETCTBUHU C KOHTEK-
CTOM 3aJ]a4M MOJYyUYCHHBIH pe3yibTar.

6 IlpuMeHSTH CBOWCTBa YHCIOBBIX HEPaBEHCTB JJIs CpPaBHEHUS,
OLIEHKHU; pellaTh JUHENHbIE HEPABEHCTBA C OJHOM NMEPEMEHHON U
WX CHCTEMBI; JaBaTh I'padHUIECKyI0 HILIIOCTPALIMIO MHOXXECTBa
peuieHnii 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; ONpPEAesiTh CBOicTBa (PyHK-
ouA 110 e€ rpaduxy. k

6 CTpouTh rpauKu 3JeMEeHTapHBIX (QYHKIUNA BHUAA Y = ;, Y= X,

y=x%y = /X,y = |X]; onuCHIBaTh CBOICTBA YUCIOBOIl DYyHK-

nuu no e€ rpaduky.

9 knacc

YJucaa u evvucaeHus

6 CpaBHHBATh M YHNOPSAOYMBATH PalMOHAJIFHBICE W HPPAIIMOHATb-
HBIE YMCJIA.

6 BpinmonHsaTh apudmMeTHYecKue NEUCTBUSI C PallMOHAIBHBIMHU YHC-
JJaMH, co4yeTasl YCTHbIE U IINCbMEHHBIE IPUEMBI, BBITIOJIHATH BbI-
YUCJIEHHUs C UPPALlMOHAIIBHBIMU YHCJIaMH.

6 HaxouTph 3HaYeHUsI CTENEHEN C LEeJIbIMU MTOKa3aTeIsIMU U KOp-
HEM; BbIYUCISITh 3HAUEHUS] UHUCJIOBbIX BbIPAXKCHUU.

6 OKpyrJsiTb NE€HWCTBUTEIbHBIE YMCJA, BBINOJHITH NPUKUIKY pe-
3yJbTaTa BBIYUCJIECHUM, OLIEHKY YHCJIOBBIX BBIPA’KEHUM.

Ypaenenus u nepagencmea

6 PerraTh JTMHEWHBIE U KBaJpaTHbIC YPABHEHUSI, YPABHEHUSI, CBOJIS -
muecst K HUM, IIpOoCTeHIe ApoOHO-paltnoHaIBRHBIC YPaBHEHUS.

6 Perrath cucTEeMBl ABYX JIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMCH-
HBIMH U CUCTEMBI IBYX ypaBHeHI/Iﬁ, B KOTOPbHIX OAHO YPAaBHCHUC
HE SIBJISICTCSI JIHHCHWHBIM.

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
YpaBHEHUH, B TOM YHCJIE C MPUMEHEHHEM TrpaduuecKuX Ipes-
cTaBJieHNH (yCTaHaBJIWBATh, UMEET JIM yPAaBHEHHUE MIIM CHCTEMa
YpaBHEHUHN pelIeHUsi, €ClIU UMEET, TO CKOJIbKO, U IIp.).

6 PemaTe nuHEHHBIE HEpaBEHCTBA, KBaJApPAaTHBIC HEPABEHCTBA; M30-
OpakaTh pEIICHHE HEPaBEHCTB Ha YHCIOBOW IIPSIMOM, 3alHCHI-
BaTh PEIICHHE C IMOMOIIHI0 CUMBOJIOB.

6 PemaTths cucTeMbl ITMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBaJ[paTHOE HEPABEHCTBO; HM300pakaTh pEIICHUE
CHUCTEMBbl HEPaBEHCTB Ha YHCIIOBOW HPAMOM, 3aIUCHIBATH pelIie-
HHE C TTIOMOIIBIO CHMBOJIOB.

6 cronbp30BaTh HEPABEHCTBA MpPU PEUICHUH Pa3IMYHBIX 3a7ad.

DyHryuu
6 Pacno3naBaTh (PyHKIIMM HU3yYCHHBIX BHJIOB. [loka3piBaTh cxema-
THUYCCKHN PACIOJIOKCHHUC HaA KOOp,E[HHaTHOfI IIJIOCKOCTH Fpaq)I/IKOB

byuxmuii Buga: y = kx, y = kx + b, y = %,y:ax2+bx+c,

y=x3y-= xﬁy =] X [ B 3aBUCUMOCTH OT 3Ha4YeHHUH KOdPPULm-
€HTOB; OMNHNCHIBATH CBOMCTBA (DyHKITHUH.

6 Ctponth M HM300pa’kaTh CXeMaTHYECKU TpadUKH KBaAPaTHUIHBIX
(yHKIIHN, OnTMCHIBATH CBOMCTBA KBAaJAPATUYHBIX QYHKIIHN 11O UX
rpaduKam.

6 Pacnno3HaBaTh KBaJpaTU4YHYIO (PYHKIHUIO MO (popMyJie, IPHUBO-
JUTH TIPUMEPHI KBaJIPATUYHBIX (PYHKIHNW W3 peajbHOU KU3HH,
(pn3uku, reomeTpun.

Apugmemuueckan u 2eomempureckas npozpeccuul

6 Pacio3HaBaTh apu(pMETHIECKYIO U TEOMETPHUICCKYEO MPOTPECCUHA
IIpU pa3HBIX cHoco0ax 3aJaHus.

6 BBITTIOTHSATE BRIYHUCIICHUS C UCIIOJIb30BaHUEM (POPMYJ N-TO YiICHA
apu(MeTudecKol W TeOMETPUUYECKOW MPOTPECCHU, CYMMBI Tep-
BBIX 1l YJIEHOB.

6 V300pakaTh WICHBI ITOCIIEIOBATSIIFHOCTH TOYKAMH Ha KOOPIH-
HAaTHOM MJIOCKOCTH.

6 Pemlatpe 3a7a4un, CBSI3aHHBIE C YMCJIOBBIMU IOCJIEI0OBATEIIBHOCTSI -
MU, B TOM 4YHCJIE 3aJla49¥ U3 peajbHOM XU3HU (C MCIOJIb30BaHUEM
KanbKyIsTOpa, MU(PPOBBIX TEXHOJIOTHI).

52
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TEMATMYECKOE MJIAHUPOBAHUE YYEBHOIO KYPCA (MO rOJAM OBYYEHUA)

7 knacc (He MeHee 102 v)

HasBaHue
pasgesa (TeMbl)
(4ucao yacoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IBHOCTHU 06yqa10nmxc;1

Yucsia ¥ BbIYHC-
JIEeHUSI.
PaniuoHa/ibHbIE
qucaa

(254)

IlonsiTHEe palMOHAJIBLHOIO YHCIIA.

Apudmetuueckue OCUCTBUS C
palnMoHaIbHBIMU YHCIIAMU.
CpaBHeHue, YHOpPsIIOYNBaHHE

palMOHAILHBIX YHCEIT.
CreneHp C HATypaJdbHBIM MOKa-
3aTeJIeM.

Penienre OCHOBHBIX 3ajlay Ha
AOpOOU, IPOIICHTHI U3 pealTbHOU
OPaKTUKH.

IlpusHaku AeIMMOCTH, pasiio-
KEHUsT Ha MHOXXHTEIIM HaTy-
PanbHBIX YHCEIT.

PeanpHable 3aBucuMocTH. [lpsi-
Masi U oOpaTHasl TIIPOIIOPIIHO-
HaJIbHOCTH

CucTeMaTHU3MPOBATh U 060ramiaTh 3HAHUA 00 OOBIKHO-
BEHHBIX U JCCATHUYHBIX JPOOSX.

CpaBHUBaTh U YHNOPSAAOYUBATHL APOGH, IpeoOpa3oBhIBas
IpU HEOOXOIUMOCTH JECSATUYHBIC APOOH B OOBIKHOBCH-
HbIE, OOBIKHOBEHHBIE B JSCSITUYHBIEC, B 9ACTHOCTH B Oec-
KOHEYHYIO JECSTHYHYIO IpPOOBb.

IIpuMeHATH pa3HOOGpa3Hble CNOCOGbl M MPUEMBI Bbl-
4yucJAeHUs] 3HAaYeHUH JPOGHBIX BBIPAXKEHUH, cojepika-
IUX OOBIKHOBEHHBIC M JECATUYHBIC IPOOH: 3aMEHSTH
P HEOOXOAMMOCTH AECATHYHYIO IPOOH OOBIKHOBEHHON
1 OOBIKHOBEHHYIO JIECATHYHOM, NMPUBOJAUTH BEIPAXKEHHUE
K (¢opme, Hanboiiee yaOOHOM i1 BBIYUCICHHH, TTPeos-
pa30BEBIBAaTh APOOHBIE BBIPAKEHUSI HA YMHOXXEHHE U Jie-
JICHHUE JIECITUYHBIX NpoOeii K IeHCTBHUIM C LIEJIBIMH YHC-
JIaMH.

IIpyBOAUTH YUC/IOBbIe U GYKBEHHbIE IPUMEPHI CTCIICHU
C HATYpPJIBHBIM IIOKa3aTesIeM, OOBSICHSISI 3HAUCHUsI OC-
HOBaHUsI CTETICHU M TOKa3aTeJsl CTEIIeHN, HaXOQUTh 3Ha-
4yeHHsl cTerneHer Buaa a” (a — nrboe parroHalbHOE
9HCIIO, N — HATypaJIbHOE YHCIIO).

IIoHMMATB CMBICH 3alUCU OOJBIIMX YHUCEI C ITOMOIIBIO
JEeCSATUYHBIX ApoOel u creneHel yucna 10, npUMeHATH
HUX B PEAIbHBIX CUTYyalHsIX.




¥S

IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
(4ucao yacoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

IIpyMeHATh NPU3HAKH JCIIMMOCTH, Pa3JI0KCHHUS Ha
MHOXHUTEJIM HAaTypPalbHBIX YHCEI.

PemiaTh 3a/a4M Ha 4YacTH, MPOIESHTHI, IPOIIOPIINH, HA
HaXOXXJICHHE ApoOu (MPOIIEHTA) OT BEIIMYUHBI H BEJTUUH -
HBI TI0 €€ npodu (IIpoueHTy), Apodu (mpoleHTa), KOTO-
pBIil cocTaBisieT oAHAa Beau4uHa OT Apyroi. IIpuBOAUTS,
pa36éupaTsk, OIleHUBATh Pa3INYHbIC PEIICHUs, 3aliCH
pelIeHU TeKCTOBBIX 3aJad.

PacnodHaBaTh M OO'BACHATb, ONUPasiCh Ha OIpeJesie-
HHUSI, TIPSIMO TIPOTNIOPIIMOHAIBHBIE U OOPAaTHO IPOIOPLIH-
OHAJIbHBIC 3aBUCHMOCTH MEXJY BEJINYMHAMH; NPHUBO-
AUTBb IPUMEPHI dTHX 3aBUCUMOCTEH M3 peajbHOIo MHUpa,
W3 IPYTUX YYEOHBIX MPEIMETOB.

PelaThb pakTHKO-OPHEHTHPOBAHHBIC 3a/1a4H Ha ApOOH,
MPOLIEHTHI, IPSIMYIO U OOPAaTHYIO MPOMOPIHOHAIBHOCTH,
MIPOTOPLINHU

Anre6panyeckue
BbIpaXKeHUA
(27 4)

byxsennsle Beipaykenus. Ilepe-
MeHHBIe. JlommycTuMBIe 3Hade-
HUS TIepeMeHHBIX. DOpMyIIbI.
[IpeoOpa3oBaHue OyKBEHHBIX
BBIPXKEHHUH, pAaCKPBITHE CKOOOK
¥ TIpUBEJIEHNE IMMOJOOHBIX ciara-
CMBbIX.

CBoiiCTBa CTEeNEHU C HaATypalb-
HBIM ITOKa3aTeJIeM.

OBJ1ageTh anrebpandeckoil TEPMUHOJIOTHEH U CHUMBOJIH-
KO, IPUMEHSATH e€ B IPoIecce OCBOCHHUsI y4eOHOro Ma-
Tepuaa.

HaxoauThk 3HaueHUs OyKBEHHBIX BBIPaXSHUH IpH 3a-
JAHHBIX 3HAYCHHUSIX OYKB; BBITTOJHSTH BBIUHUCICHUS IO
bopmymnam.

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

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

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

IIpuMeHATH npeobpa3oBaHHE MHOTOYJICHOB JUISI pelie-
HUS Pa3jIMYHBIX 3a/1a4 U3 MaTEMaTHUKH, CMEXKHBIX Ipe.i-
METOB, U3 pealbHON MPaKTHKH.

3HAaKOMUTBHCA C UCTOPUEH pa3BUTHS MaTEMaTHUKU

YpaBHeHus
U HepaBeHCTBa
(20 1)

VYpaBHeHHE, mpaBuiIa npeoodpa-
30BaHUsI yYpaBHEHWs, pPaBHO-
CHJIBHOCTB YpPaBHCHUM.
JIuneitHoe ypaBHEHHE C OJIHOU
NepeMEeHHON, pelleHue JIUHeNn-
HBIX ypaBHeHUH. Pemenue 3anau
C IOMOILBIO YpaBHEHUH.
JIuneliHoe ypaBHEHHE C ABYMS
TMEepEeMeHHBIMH W ero Trpaduk.
Cucrema JABYX JHMHEWHBIX ypaB-
HEHHI C JIByMsl TI€pEeMEHHBIMH.
Pemienne cucrem  ypaBHEHUN
CIOCOOOM TOJICTAHOBKH M CITOCO-
OOM CJIOKEHUA

PemiaTh JjHHEiHOE ypaBHEHHUE C OJIHOW IMEpPEeMEHHOM,
NpUMMeHAA NpaBUJjla Iepexosa OT UCXOJHOI0 YpaBHEHUS
K PaBHOCHJIBHOMY eMy OoJjiee mpocTtoro Buaa. [IpoBepsTh,
SIBJISICTCS JTU KOHKPETHOE YHCIIO KOPHEM ypaBHEHUS.
Ioa6upaTh NPpUMeEPHI ap YHce, SIBISIOMINXCS pelle-
HHUEM JIMHEHHOI0 YpPaBHEHHUS C IBYMsI [ICPEMEHHbBIMU.
CTpOUTDb B KOOPAWHATHOHN MIIOCKOCTH rpaduK JTUHEIHHO-
ro ypaBHEHHUs C AByMs NEPEMEHHBIMH; MOJB3YysCh I'pa-
(pukoM, IPUBOAUTH NPUMEPBI PEIICHUS YPAaBHCHUS.
HaxoauThb pelieHUe CUCTEMBI JBYX JIMHEHHBIX ypaBHe-
HUM C ABYMsI MNEPEMECHHBIMHU.

CocTaB/iATh U pellaTh ypaBHEHHE WIH CUCTEMY ypaBHeE-
HUI 110 YCJIOBHIO 33Jla4i, HHTEPIPETUPOBATH B COOTBET-
CTBHH C KOHTCKCTOM 3aJ1a4u l'IOJ'Iy'—IeHHbIP’I pe3yanaT

KoopauHatsl
U rpaduKH.
DyHKIMU
(24 4)

Koopaunara Toukn Ha OpssMOH.
YucrnoBsle npomexyTku. Pac-
CTOSIHHE MEXAY ABYMsI TOUKAMU
KOOPAUHATHON NPsSIMOM.

HN306pakaTh Ha KOOPAWHATHOW NPSMOW TOYKH, COOT-
BETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4H, OTpe3-
KW, WHTEpBaJbl; 3alAChIBATh MX Ha aiarebpandeckoM
SI3BIKE.
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IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)
(4ucao yacoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

IIpsiMmoyTonbpHast cucTeMa Koop-
JUHAT Ha MJI0CKOCTH. [IpuMepsnl
rpagukoB, 3aTaHHBIX (OpMYyJIa-
mu. YUteHue rpaduKoOB peaiib-
HBIX 3aBHCUMOCTCH.

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

OTMeyaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKH IO 3aJaH-
HBIM KOOpJAMHAaTaM; CTPOUTHh TIpadUKHU HECIOXHBIX 3a-
BHCUMOCTEH, 3a1aHHBIX (POpMyJIaMH, B TOM YHCJE C T0-
MOIIBIO0 U] POBBIX JTabOpaTOPUA.

IIpuMeHATH, M3y4aTh NPeUMylecTBa, HHTEePNpPEeTHUPO-
BaTh rpaduyueckuii cnoco® TpeaCTaBIICHUS W aHaIu3a
pa3HooOpa3HOil )KM3HEHHOW WH(}OpMaLHH.

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

Pacno3HaBaTh nquHelinyo GyHknuio Yy = kx + b, onu-
CbIBATh ¢¢ CBOICTBA B 3aBUCHMOCTH OT 3HAUCHHUU KOd(P-
¢urmenTos k u b.

CrpouTh rpadUMKH JIHHEHHOW QYHKINH, (QyHKIUN
Yy = IxI.

Hcnosb30BaTh BUPpPOBbIE pecypchl Uil TTOCTPOCHHS
rpaduKoB QYHKIIHN U U3YyUEHUSI UX CBOWCTB.
IIpuBoauTe mpUMepbl JUHEHHBIX 3aBUCUMOCTEH B pe-
AJIBHBIX ITponeccax U sABJICHUAX

IloBTOpEHMHE
M 00600611eHue
(6 1)

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

BbI6GUpaTh, NPUMEHATH OLlEeHUBATh CIOCOGHI CPABHEHUS
4YHCcell, BBIYUCICHHH, IMpeoOpa3oBaHHil BBIpAKEHHH, pe-
[ICHUsI YpaBHECHUN.

OcCylieCcTB/JIATh CAMOKOHTPOJIb BBITNIOJHIEMBIX JICHCTBUMA
1 CaMOIIPOBEPKY pe3yJbTaTa BBIYMCICHHUM, NpeoOpas3o-
BaHUM, NOCTPOCHUH.
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PemiaTh 3aja4M U3 peaJlbHOU )KU3HU, IPUMEHATH MaTe-
MaTH4YeCcKHe 3HaHUA sl pelleHus 3agad U3 JpyTux
MPEIMETOB.

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

8 knacc (He MeHee 102 u)

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

OcHOBHOe coaepixKaHue

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

Yucia ¥ BbIYUC-
senus. Ksaapar-
Hble KOPHU

(15 4)

KBajgpatHbiii kOpeHb U3 4HUCIIa.
ITonsaTHE 00 MppanOHATIBEHOM
qucie. JlecsaTuaHble TpuOInKe-
HUSI UPPAHOHAIBHBIX UHCEII.
HetictBurenpHble ynciaa. Cpas-
HEHUE NeHCTBUTEJIBHBIX YHCEII.
ApudmMeTndeckrii KBaapaTHBIA
KOPEHbB.

VpaBHeHue Buna x° = a.
CpoiicTBa apu(MEeTHISCKUX KBa-
npaTHBIX KopHel. [IpeoOpazosa-
HHE YHUCIIOBBIX BBIPAXKEHUI, CO-
Jep KalluX KBaJgpaTHbIE KOPHU

PopMy/IMPOBATH ONpeAeeHue KBaIpaTHOTO KOPHS M3
4Hcia, apuPMETHISCKOr0 KBaJAPAaTHOTO KOPHSI.
IIpUMeHATH Oolepanuio U3BJICYCHUs KBaIPATHOTO KOPHS
W3 YHCiia, MCHOJIb3ys NPU HEOOXOAUMOCTH KaJIbKYJIsI-
TOP.

O1eHUBATH KBaJApPaTHbIC KOPHH LIEJIBIMU YHUCIAMHU U JIe-
CSITHYHBIMU JIPOOSIMHU.

CpaBHMBAaTh U YIOPAAOYUBATH pallOHAJIBHBIE U Hppa-
IIMOHAIBHBIC YHCHA, 3alMMCAHHBIE C ITOMOIIBIO KBAJpaT-
HBIX KOpHEU.

HccaeaoBaTh ypaBHEHHE X2 = @, HAXOJUTh TOYHBIE M
npubmkéHHBIEe KOpHU ipu a > 0.

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

Jloka3pIBaTh CBOMCTBA apu(pMETUUYCCKHX KBaJIPATHBIX
KOpHEH; NPUMEHSITh UX IS IIpeoOpa3oBaHUsI BBIpake-
HUH.
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IIpodoaiceHue

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

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

BBINOJIHATh NPeo6pa3oBaHMA BBIPAKCHUH, colepika-
IIUX KBaJpaTHbIE KOPHHU. BpIpakaTh mnepeMeHHbIE W3
TE€OMETPUYECKUX U (pusmyeckux Gopmyi.

BBIYMC/IATE 3HAYEHUSA BBIPAXKCHUM, coaepkKallluX KBa-
OpaTHBIE KOPHHU, UCIOIB3Ysl MPH HEOOXOIMMOCTH Kallb-
KyJIATOD.

Hicnio/1b30BaTh B XOJ€ PEIICHUS 3aJa4 3JIEMEHTapHbIC
OpeaCTaBICHUS, CBSI3aHHBIC C TPUOIIDKEHHBIMH 3HaYe-
HUSIMU BEJIIMYUH.

3HAKOMHUTBCS C UCTOPUEH pa3BUTHS MaTeMaTHKH

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

(7 4)

CreneHb C HEJBIM MOKa3aTeJIeM.
CraHmapTHas 3aIUCh YUCIA.
Pasmepbl 0OOBEKTOB OKPYIKarO-
mero Mupa (OT 3JIeMEHTapHBIX
YacTHIl IO KOCMHUYECKHUX OOBEK-
TOB), JJIUTEILHOCTH MPOIECCOB B
OKpY’KaroIleM MHUpe.

CBoiicTBa CTENEHH C LEIBIM II0-
Kazareyem

dopmMy/IMpPOBaATh ONpeAesIeHUe CTEIICHH C LIEeJIbIM MOKa-
3aTeJIeM.

IIpeacTaBaATh 3aIMCh OOJIBIINX U MaJIBIX YHUCEJ B CTAH-
naptHoMm Bujae. CpaBHUBATB 4YHCJIa U BEJIUYUHBI, 3aITH-
CaHHbIE C HCIIOJIb30BaHueMm creneHu 10.
Hcno1b30BaTh 3alMCh YUCE B CTAHJAAPTHOM BHJIE IS
BBIPQXKCHHSI Pa3MEpPOB OOBEKTOB, UIUTSIILHOCTH MPOIIEC-
COB B OKPY>KaloIlleM MHUpE.

dopmyiupoBaTh, 3aIUCHIBATh B CUMBOJIMYeCKOH ¢op-
Me 1 WIJIICTPUPOBATh NPUMEPAMHU CBOWMCTBA CTCIICHU
C LIEJIBIM IIOKa3aTeJIEM.

IIpuMeHATh CBOMCTBA CTCIICHH IS IIPeOOpa3OBaHUs
BBIPpAXXEHUH, COJICPIKAIIIUX CTEIIEHHU C IISJIbIM IToKa3aTe-
jeM. BBINOJIHATH A€M CTBUS C YHCIAMH, 3allMCAHHBIMH B
CTaHIapTHOM BHAE (YMHOXXEHHE, JICJICHUE, BO3BEICHUE

B CTCIICHB)
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AnreGpauyeckue
BbIpaXKeHMS.
KBaapaTHbIit
Tpéx4JieH

(54)

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

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

Anre6panyeckue
BbIpaXKeHMs.
Anre6Gpaunyeckast
Apo6h

(15 4)

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

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

3anuceIBaTh anreOpandeckue BelpakeHus. HaxoauThb
00J1acTh OMpEeAEeICHUs PAIIHOHATBHOTO BBIPAKECHUS.
BBINOJIHATH YHCIIOBBIC TIOJICTAHOBKH U BBIYMCJIATH 3HA-
YeHHe IpoOH, B TOM UYHCIIE C MOMOIIBIO KaJbKYJSITOPA.
PopMy/IMPOBATh OCHOBHOE CBOWCTBO alreOpamdecKon
Ipodu 1 MPUMEHSITh €ro JUIsl IpeoOpa3oBaHus IPOOeH.
BBINOJIHATH AN CTBUS C aNreOpandeckKuMH APOOSMH.
IIpyuMeHsITH TpeoOpa3oBaHUsT BBIPAKCHUH JUISI PEILICHHUS
3a1a4d. BeIpakaThb nepemMeHHbIe u3 Gopmyn (pusnde-
CKHX, TEOMETPHUIECKHUX, OIMMCHIBAIONINX OBITOBBIE CUTYya-
115079

YpaBHeHus

Y HepaBeHCTBa.
KBagpaTHblie
ypaBHeHHUsA

(15 49)

KBagpartHoe ypaBHenue. Henoi-
HO€ KBaJpaTHOE€ YypaBHECHUE.
dopmyna KOpHEH KBaJpaTHOTO
ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHuil, cBOAAINX-
cs K KBagpaTHbIM. [Ipocteiimue
npoOHO-panMoHaIbHBIE ypaBHE-
HUsA.

Pemenue TeKCTOBBIX 3aj/a4 C I0O-
MOIIBIO KBaAPAaTHBIX yPaBHECHUM

Pacrnio3sHaBaTh KBaJpaTHBIC YPABHEHHSI.

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

IlpoBoAUTHL mnpocTeiiline HCCAeAO0BAaHMUS KBaJpPaTHBIX
ypaBHEHUH.

PewmiaTb ypaBHEHMs, CBOSIINECS K KBaJIpaTHBIM, C I1O-
MOIIBIO MPEeoOpa3oBaHUN U 3aMEHOIN NEepEeMEHHOM.
Ha6s104aTh 1 aHAJIM3UPOBATh CBSI3b MEX/1y KOPHIMH U
K03 (pUIUEeHTaMH KBaJIPAaTHOT'O YpPaBHEHUSI.
dopmysMpoBaThb TeopeMy Buera, a Taxke oOpaTHYIO
TEOpEMY, NPUMECHITH 3THU TEOPEMBI JJIA peICHUS
3a7ad4.




09

IIpodoaiceHue

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

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

PemiaTh TeKCTOBBIE 3a4a4M aIreOpandecKuM CIrocooom:
MIEPEXOJIUTh OT CIOBECHOH (OPMYIHPOBKU YCIIOBUS 3a-
Jadu K ajaredpamdeckor Moaeiad nyTéM COCTaBICHUS
YpaBHEHHs; pellaTh COCTABICHHOE YpPaBHEHHE; HHTEp-
MIPEeTUPOBATH PE3yJIHTAT.

3HAKOMHUTBCS C UCTOPUEN pa3BUTHUS anreOphl

YpaBHeHus

Y HepaBeHCTBa.
CucreMsbl ypaBHe-
HUM

(13 9)

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

Pemienne cucrtem ABYX JIMHEN-
HBIX ypaBHEHHUU C ABYMs Mepe-
MeHHbIMU. [Ipumepsnl pemeHus
CUCTEM HEJIWHEHHBIX ypaBHEHUIl
C ABYyMSI IEpEMEHHBIMH.
I'padpuueckas wHTEpIIpeTaus
YpaBHEHUs C IByMs EPEMEHHBI-
MH U CUCTEM ypPaBHCHHUH C IBYMS
TMIEpEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a1a4 C IO-
MOIIBIO CUCTEM ypaBHEHUU

PacniosHaBaTh 1UHENHbIE YpaBHEHUs C ABYMsI IIEPEMEH -
HBIMH.

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

Pas/iM4yaTh napauienbHbIe U IePECeKaIOInecs IpsMbIe
10 UX ypaBHEHUSM.

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

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

IpuBoAUTE rpadHyYeCcKyl0 HMHTEpIpeTanUI0 pEIICHHS
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU U CUCTEM ypPaBHEHHIA
C ABYMsI IIEPEMEHHBIMU.

PemiaTh TEeKCTOBBIE 334a4H ajlreOpandecKuM CIIocCOO0OM

YpaBHeHus

YU HepaBeHCTBa.
HepaBeHcTBa
(12 4)

YucioBbele HEpaBEHCTBA M UX
CBOMCTBA.

HepaBencTBo ¢ ogHOM nepemeH-
HOHU. JIuHeliHbIe HEPABEHCTBA C

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

IIpMeHATH CBOMCTBA HEPABCHCTB B XOJI€ PEILICHHUS 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

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

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

DyHKIMH.
OCHOBHBIE
MOHATUA
(54)

Tlonsatue ¢Qyukuuu. OO6nacTb
OIIPEJICIICHUSI 1 MHOYKECTBO 3Ha-
geHuil pyakuun. CnocoOsl 3a1a-
HUS QYyHKOHN.

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

Hcnosb30BaTh (QyHKIMOHAILHYIO TEPMHHOJIOTHI0O U
CHMMBOJIUKY.

BbIyucIATh 3Ha4YeHUs QyHKLHI, 3aJaHHBIX GOpMyIaMu
(mpu HEOOXOAUMOCTH HCIIOJIB30BaTh KaJbKYyJSATOpP); CO-
CTaBJIATH TaGJAMLbI 3HAYEHUH (QyHKIHU.

CTpOMTB N0 TOYKaM rpapukm QpyHKIHi.

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

Hcnoaib30BaTh (GyHKIMOHAIBLHYIO TEPMHHOJIOTHI0O U
CHMMBOJIUKY.

HccaepaoBaThb npumeps! rpaUKoB, OTPaXKAIOIIUX pealb-
HBIE MpoIEeCcCHl U siBjieHUs. [IpUBOAMTH NPUMeEPBI I1PO-
IIECCOB U SIBJIEHHMM C 3aJaHHBIMU CBOMCTBaMH.
Hcnosib30BaTh KOMNBIOTEPHbIE NPOrpaMMbl IS I10-
cTpoeHUs rpadrKoB PYHKIUH U U3YUYSHUST UX CBONCTB

OyHKIMH.
YucioBble
byHKkMH
(94)

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

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

HaxoauTh c noMo1bio rpadpuKa QyHKIINHA 3HAYCHUE O/1-
HOM 3 paccMaTpuBaceMbIX BEJIIWYHH IO 3HAYCHHUIO JpPYy-
TOM.

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

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

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

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

I'papux ¢GyHkupum Yy = X2
DyHKIMU Y = X2, Yy = X3,

Yy = Jx, Yy = [x]; rpaduueckoe
pellieHue ypaBHEHHWH M CHCTEM
YpaBHEHUM

Pacno3HaBaTh Buibl u3ydaembix QyHkuuii. Ilokasbi-
BaTh CXeMAaTH4eCKH I0JIOXKESHHEe Ha KOOPIMHATHOI IuI0-
ckocTH TpapukoB (GyHKIMH BUaa: Yy = X2, Yy = X5,

y =Vx,y = IxI.

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

IIpuMeHATH U PPOBBIE PeCyPChl I IOCTPOCHUS Ipa-
pukoB QyHKIMIA

IloBTOpEHMHE
M 060011 eHue
(6 1)

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

BbiGUpaTh, NPUMEHATH, OLLeHUBATh CIOCOGbI CPaBHCHHS
9Hcesl, BBIYUCICHHH, IMpeoOpa3oBaHHil BBIpaKEHHH, pe-
LLIEHUs] YPaBHEHUH.

OcyuiecTB/IATh CAMOKOHTPOJIb BBINOJHIEMBIX JEHCTBUN
W CaMONPOBEPKY pe3ylibTaTa BBIYHCICHUH, MpeoOpas3o-
BaHUM, NOCTPOECHUH.

PemaTh 3aa4M U3 peajbHOMN )KU3HU, IPUMEHSATb MaTe-
MAaTH4Y€CKHUE 3HaHUA JUId PpeHIeHus 3aaad W3 JpYyrux
npeamMeToB.

PemiaTh TeKCTOBble 3aja4dM, CpaBHUBAaTh, BbIGUPATh
CIIOCOOBI PCIICHUA 3aJa4u
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9 knacc (He MeHee 102 v)

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

OcHOBHOE cojepikaHue

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

Yucia 1 BbIYUC-
neHus. leictBu-
TeJIbHbIE YHCJIa
(949)

PamunonaneHbIC YKUcHa, Hppam-
OHaJIbHBIE YHCJIa, KOHEYHBIC U
OECKOHEUHBIC JCCATUYHBIE IPO-
O0u. MHOXKECTBO [ICHCTBUTEIIb-
HBIX 4YHCEJNI;, JIeHCTBUTEIILHBIC
ypciaa Kak OECKOHEYHBIE IeCsi-
TUYHBIE ApoOu. BzammHO oxHO-
3HAYHOE COOTBETCTBHE MEXKIY
MHO>KECTBOM  JICHCTBHUTEIbHBIX
qUces U MHOKECTBOM TOYEK KO-
OPAMHATHOMW NPSIMOU.
CpaBHEHHE NECHUCTBUTEIbHBIX Y-
cen, apupMeTHIeCKUe ICUCTBUS
C JIEeUCTBUTEIILHBIMU YHCIAMM.
[MpubnmxéHHOE 3HAUCHHUE BEITH-
YUHBI, TOYHOCTb NPHUOIIMKEHUS.
Okpyriieaue yncen. [Ipukuaka n
OIIEHKa pe3yJbTaTOB BBIYUCIIC-
HUM

PasBuBaTh NpeACTaBJAE€HHUA O YHCIAX: OT MHOXKECTBa
HATypPaJIbHBIX YHCEJ OO0 MHOXECTBAa JEeHCTBUTEIBHBIX
qHCel.

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

H306pakaTh IcHCTBUTEIIbLHBIC YHCJIAa TOYKAMH KOOPIH-
HAaTHOM MIpsIMOH.

3anuceiBaTh, CPABHUBATh U yNOPSAAOYUBATH JCHCTBU-
TeJbHbIE YUCIIA.

BBINOJIHATB, cOYeTasl yCTHBIC U ITUCbMEHHbBIE NMPUEMBI,
apudmMeTHUecKue AENCTBUA C pallMOHAIIBHBIMHA YHCIIa-
MHU; HAXOAMTD 3HAaUCHUsS CTEHEHEH C LeJIbIMU IToKa3aTe-
JISIMH ¥ KOpHEH; BBIYMC/IATL 3HAYCHHUS UHCIIOBBIX BBI-
pakeHui.

IMos1yyuTh NpeAcTaB/JI€HUe O 3HAUMMOCTH JE€HCTBUTEIIb-
HBIX YHUCEJI B IPAKTHIECKON AeATeIbHOCTH YSIIOBEKa.
AHanu3upoBaTh M AeJaTh BbIBOABI O TOYHOCTH HPUOIIH-
JKEHHUsI JeUCTBUTEIIBHOTO YHCJIa IPU PEIICHUH 3aj1a4.
OKpyrjiaThb AeUCTBUTEIbHBIE YHCIIA, BBINOJHATH NPH-
KHUJAKY pe3yibTara BEIUUCICHUN, OLeHKY 3HAaueHUH dwcC-
JIOBBIX BBIPAXKEHH.

3HAKOMHUTBCS C UCTOPUEH pPa3BUTHS MAaTeMaTHKH
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IIpodoaiceHue

HasBaHue
pasgesa (TeMbl)

Kypca (4Hc/io 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

YpaBHeHus

Y HepaBeHCTBa.
YpaBHeHus

C OZHOM
nepeMeHHOH
(14 4)

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

KBangpatHoe ypaBHenue. Pemre-
HHUE ypaBHEHUIl, CBOISIIIHUXCS
K KBaJpaTHBIM. BUKBanpaTHBIE
YpaBHEHHSI.

IIpumMepsl penieHust ypaBHEHUMN
TpEeThel U 4YEeTBEPTOU cTENeHel
pas3noXKeHneM Ha MHO>KHUTEH.
Pemienne  apoOHO-panioHab-
HBIX YpaBHEHUMN.

Penrenne TeKCTOBBIX 3aj1a4 ajre-
OpanvecKuM METOJIOM

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

Pacno3HaBaTh 1iejble U IPOOHBIC YpaBHCHUS.

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

Hpeﬂflal‘aTb BO3MOKHBIE CITOCOOLI pemICHNA TEKCTOBBLIX
3a1a4, 06Cy>KAaTh MX U pellaTh TCKCTOBbIC 3a7a4i pas-
HBIMHU cItoco0aMu.

3HAKOMUTBCA C UCTOPUEN Pa3BUTHS MAaTEMaTHKH

YpaBHeHus

Y HepaBeHCTBa.
CucremMbl ypaBHe-
HUM

(14 4)

JIuneliHoe ypaBHEHHE C ABYMS
TIEPEeMEHHBIMU U ero rpaduk.
Cucrema IByX JIMHEHHBIX ypaB-
HEHHUI ¢ IBYMs NEpEeMEHHBIMH U
e¢ pemenue. Pemenue cucrem
JIBYyX ypaBHEHUI, OJHO U3 KOTO-
PBIX JIMHEMHOe, a Apyroe — BTO-
poil creneHu.

I'paduaeckast wuHTEpHpeTanus
CHUCTEMBI ypPaBHEHHI C JOBYMs
epPEMEHHBIMHU.

OcBauBaTh U NPUMEHATb NPUEMBI PELICHUS CUCTEMBI
BYX JIMHEWHBIX YpaBHEHUH C JIBYyMsl NEPEeMEHHBIMH M
CHUCTEMBI ABYX ypaBHEHHUH, B KOTOPHIX OJHO YpaBHEHHE
HE SIBJISICTCST JINHESHHBIM.

Hcnonp3oBath GyHKIIMOHAILHO-TPAQUISCKUE  TIpeJ-
CTaBJICHUS JIs1 pellIeHUs U MCC/IeJOBaHUA ypaBHECHUH U
CHUCTEM.

AHanu3upoBaTh TEKCTHI 3aJa4, pemlaThb ux anredpande-
CKHUM CIIOCOOOM: NMepexOAMTb OT CIIOBECHOH (opMyiu-
POBKH YCJIOBHSI 3aJIaUH K aJre0panvdecKoil MOJIeIH ITy-
TEM COCTAaBJICHUS CUCTEMbl ypaBHCHUIl; pelmaTh COCTaB-
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Pemenne TeKCTOBBIX 3a71a4 ajire-
OpandeckuM crocobom

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

YpaBHeHusa

YU HepaBeHCTBa.
HepaBeHcTBa
(16 y4)

HuncioBble HEpaBEHCTBA U HUX
CBOMCTBA.

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

KBangpatHbsle HEepaBeHCTBa U UX
pelieHue.

I'paduueckas UHTEepHIpeTanus
HEpaBEHCTB U CHUCTEM Hepa-
BEHCTB C ABYMS NEPEMEHHBIMU

YuTaTh, 3aIUCbIBaTh, IOHUMAaTh, UHTEPNPETUPOBATh
HEpaBEHCTBA; UCIT0JIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHUIO.
BBINOJIHATB NIpeoOpa30BaHus HEPABEHCTB, UCN0JIb30BaTh
s mpeoOpa3zoBaHUsl CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB.
Pacnio3HaBaThb JIMHEHHbBIC U KBaJpaTHbIE HEPABESHCTBA.
PemiaThb JiuHEHBIE HEPABEHCTBA, CUCTEMbI JIMHEHHBIX
HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIINX KBa-
JpaTHOEC HEPABCHCTBO, U peIIaTh UX; 06CYKAATh MOTY-
YEHHBIC PEIICHUS.

HN306pakaTh pelieHne HepaBeHCTBA M CHCTEMBbI Hepa-
BEHCTB Ha YHUCJIOBOW MPSIMON, 3alIMCBIBATH pPEIICHUE C
HOOMOIIBIO CUMBOJIOB.

PewmiaThb KBajJpaTHbIC HEPABEHCTBA, UCITONIB3YsI Ipaduye-
CKHE TIPEACTaBIICHHS.

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

dyHKIUU
(16 4)

KBanparnunass ¢dysknus, e€
rpaguk u cBoiicTBa. [lapabona,
KOOpAWHATHI BEPIINHBI ITapado-
JIbI, OCh CUMMETPHUH 1apaboJIbL.
Crenrennble (DyHKIIUHM C HATY-
panbHBIMHU MOKa3aTeasiMi 2 U 3,
nx rpaduKH U CBOMCTBA.
I'padpuxu dyuxouit: y = kx,
k

y=hke+b y="., y = ax?,

y=axy=x y=Ix]

Pacno3HaBaTh BUAbI U3y4aeMbIX (YHKIHil; UJIJIIOCTPHU-
POBATh CXeMaTU4YeCKH, OG'bSICHATh PACIIOJIOKCHHE Ha
KOOPJAMHATHOM MIOCKOCTH TpadukKoB QYHKIMH Buaa:

y=kx,y=kx+b,y=—k,)y=ax2,y:ax3,

Yy = JX, y = [X] B 3aBUCHMOCTH OT 3Ha4eHHI KO>(hu-
LIMEHTOB; OIHUCHIBATh UX CBOWCTBA.

Pacno3HaBaTh KBaJpaTU4YHYO QyHKIHIO 110 hopmyite.
IIpUBOAUTH NPUMEPHI KBAIPATHYHBIX 3aBUCUMOCTEH U3
peasbHON XU3HH, (PU3NKH, T€OMETPUH.
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IIpodoaiceHue

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

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

BbIABIATH U 000011aTh 0COOEHHOCTH T'paduKa KBajapa-
TMuHON QyHKuMM Yy = ax?> + bx + c.

CTpOUTH U U306paKaTh CXeMaTHYEeCKHU rpaduKku KBajipa-
THYHBIX (YHKIUH, 3aJaHHBIX GOPMYJIaMHU BUIA Y = aX?,
y=ax’+ q,y =alx + p)’y =ax’*+ bx + c.
AHa/IM3MPOBATh M MPHUMEHATH CBOMCTBA M3Y4YCHHBIX
GyHKIMHA TSI ©X TTOCTPOCHHS, B TOM YHCJE C ITOMOIIBIO
U(POBBIX PECYPCOB

YucioBbie nocje-
Jl0BaTeJIbHOCTH
(15 y4)

IlonsAaTHEe 4YMCIIOBOHN mHOCEnOBa-
TEJILHOCTH.

3amaHue  MOCJIeIOBATEIBHOCTU
peKyppeHTHOI  dopmyrnoit u
hopmyrtoit n-ro uieHa.
Apudmerndeckass U TeOMETpPH-
yeckasi Tiporpeccuu. DopMyJibl
n-ro ujgeHa apuMETHISCKOU H
reOMETPUYSCKOI MpOrpeccHid,
CYMMBI IIEPBBIX n 4JC€HOB.
WN3o0Opakenne 4ieHOB apudme-
TUYECKOH M TIe€OMETPHUYECKOM
porpeccuii TOYkaMH Ha KOOp-
JTUHATHOM IIJIOCKOCTH.
JIMHEWHBIA M DSKCIIOHEHIIHAJIb-
HBIA POCT.

CJI10KHBIE MPOLIEHTHI

OcBauBaTh M NPHUMEHSATH HWHICKCHBIE OOO3HAYCHUS,
CTPOUTL pedeBble BbICKAa3blBaHUA C HUCIOJIb30BAHUEM
TEPMUHOJIOTUM, CBSI3aHHOM C IOHSTUEM IOCJIeH0BATEIb-
HOCTH.

AHanusupoBaTbh (GopMyiy N-ro 4jeHa IOCIeI0BaTEIb-
HOCTH WJIH PEKYyPPEHTHYIO (GopMyily M BBIYMCIAATD WICHBI
IIOCJIEIOBATEIBHOCTEH, 3aJaHHBIX STUMHU (HOPMYyITaMHU.
YcraHaB/MBaTh 3aKOHOMEPHOCTBb B IOCTPOEHUHU IOCIE-
JIOBAaTEIILHOCTH, €CJIM BBINMHUCAHBI IEPBBIE HECKOJIBKO €&
qJICHOB.

Pacno3HaBaTh apu(dMeTHUYECKyI0 U T'€OMETPHUUYECKYIO
MIPOT'PECCUU IPU Pa3HBIX crlocoO0ax 3agaHus.

PemiaTk 3a1a4u ¢ UCIOIB30BaHUEM (OPMYJI N-TO YISHA
apudMeTHIecKOH U reoMeTPUUIecKOil MporpeccHuit, cym-
MBI IIEPBBIX 11 YJICHOB.

H306pakaTh WICHB MOCIEI0BATESIFHOCTH TOYKAaMH Ha
KOOPAMUHATHOH MJIOCKOCTH.
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PaccMaTpuBaTh NpHMMepbl NIPOLECCOB U SIBJIEHUH U3 pe-
QIIFHOM JKW3HH, WUIIOCTPUPYIOIIHE M3MEHEHHE B apud-
METHUYECKOW MOpOrpeccum, B N€OMETPUUECKOW Mporpec-
CHU; M300pa’kaThb COOTBETCTBYIOIIHE 3aBUCHUMOCTH TI'pa-
raecku.

PemaTh 3aa4H, CBI3aHHBIC C YUCIIOBBEIMU ITOCIIEOBA-
TEIBHOCTSIMH, B TOM YHCJIE 3aJa4d U3 PEaIbHOU >KU3HU
C HCHOJIb30BaHHUEM HUMPOBBIX TEXHOJOTHUH (DIEKTPOH-
HBIX TaOJUI, rpadUISCKOr0 KaIbKYJISITOpa U T.II.).
PemaTh 3a1ayy Ha CJIOKHBIC IIPOILICHTHI, B TOM YHCIIE
3aJa4d W3 peaJbHOM MpPaKTHUKH (C HCIOJIB30BAHUEM
KaJIbKYJISITOPA).

3HAKOMUTBCS C UCTOPUEN Pa3BUTHSI MAaTEMaTHKH

IloBTOpEHMe,
060061IeHHe,
crucTeMaTHu3anus
3HaHU!

(18 4)

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

OnepupoBaTh NOHATUSAMH . MHOXXECTBO, TIOIMHOXECTBO,
orepaluy HaJl MHOXKECTBaMH; UCIOJIb30BaTh rpaduye-
CKO€ MpEeJICTaBJIEHHE MHOECTB JJIsI OMHUCAHUs pealib-
HBIX TIPOIIECCOB U SIBICHUH, IPHU PEIICHUU 3a/1a4d U3 APY-
TUX y4eOHBIX TIPEIMETOB.

AKTya/iM3UupoBaTh TEPMHHOJIOTMI0O U OCHOBHbIE JeM-
CTBUfA, CBSAA3aHHbIE C YHUCJAMHU. HATypajlbHOE YHCIIO,
MPOCTOE€ M COCTaBHOE 4YHCJA, JCIUMOCTh HaTypaJIbHBIX
quces, NPU3HAKU JEIUMOCTH, IEJI0€  YHCIO, MOIYJIb
yuciaa, OOBIKHOBEHHAs! M JIeCATHYHasl JIpoOH, CTaHIapT-
HBIH BUJ YKCIIa, apuMEeTHUISCKUH KBaAPATHBIH KOPEHb.

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 Wid pacopenessiTb 10 COOTBETCTBYIOIIMM TeMaTHYECKHUM pas-
nenam, U3ydaeMbIM B TEUYCHHE YyYEOHOTO roja.
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IIpodoaiceHue

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

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATEC/IbBHOCTHU 06yqa10nmxc;1

BBINOJIHATE AEeWCTBUA, CPaBHUBaTh U ynopsAJ04YMBaTh
4YHCJIa, TPEACTABISITH 4YUcCIa Ha KOOPAWHATHOM HPsSIMOH,
OKPYTJISITh YHCIIa; BBINOJHATH NPUKUJAKY U OLeHKY pe-
3yJIbTaTa BBIYUCICHUMH.

PeliaTh TEKCTOBBIE 3aJa4M apu(PMETHISCKUM CIIOCOOOM.
PemiaTe npakTudecKue 3ajadM, coieprKaliue MpoIeH-
ThI, IOJH, YaCTH, BBIPAXKAIOIINE 3aBUCHUMOCTH:  CKO-
pocTb — BpeMsi — pacCTOsHWE, IieHa — KOJIMYe-
CTBO — CTOHMMOCTB, 00BbEM paboOTEl — BpemMsi — IIpo-
U3BOJIUTEIIFHOCTD TPYy/a.

Pa36upaTh peainbHBIC )KU3HCHHBIE CUTyalunu, GpopMyJin-
POBaATh UX Ha SI3bIKE MaTEeMaTHKH, HAXOAMUTb pelIcHHe,
MIPUMEHsISI MaTeMaTHYeCKUN anmnapaTt, MHTepnpeTUupo-
BaTh pe3yiabTaT

Anre6panyeckue BbIPaXKeHUs
(npeobpa3zoBanue  anredbpamnye-
CKUX Bpra)KeHHFI, }IOl'lyCTI/leIe
3HAYCHUS)

OnepupoBaTh NOHATUSAMM: CTEIICHb C IIEJIBIM MTOKa3aTe-
jeM, apu@MeTHUYecKHil KBaJpaTHBIH KOpPEeHb, MHOIO-
4jieH, ajreOpaundeckasi ApoOb, TOXKIASCTBO.

BbINOJIHATH OCHOBHbIE €N CTBUA: BBITOIHITH PACUETHI
mo ¢gopmyiaM, MpeoOpa3oBEIBaTh Meble, IPOOHO-paIr-
OHAJIbHBIC BbIPAXXCHUA W BBIPAXKXCHHUSA C KOPHAMHU, p€a-
JIM30BbBIBATh PA3JIOKECHHUE MHOI'OYJICHA Ha MHOXUTEIIH,
B TOM YHCJIE C UCHOJIb30BaHUEM (POPMYJI pa3HOCTH KBa-
JApaToB M KBaJpaTa CyMMbl M Pa3sHOCTH; HaXOJUTbL J0-
IIYCTUMBIE 3HAYE€HHUS NEPEMEHHBIX JIJIsI APOOHO-paIHo-
HaJIbHBIX BBIPAXKCHUU, KOPHEH.
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MoaeaupoBaTh ¢ IOMOIIBIO (GOPMYJI peadbHEIS ITPOoIec-
CBI U SIBJICHHUS

PYyHKIUU (IIOCTPOCHHE, CBOW- OnepupoBaTh NOHATUAMU: GyHKIUs, Tpaduk QyHK-
CTBa M3YYEHHBIX (DyHKIMI; rpa- Uy, Hyau GYyHKIIUHA, OPOMEXKYTKHU 3HAKOTIOCTOSTHCTBA,
(mueckoe pemieHme ypaBHEHHU IPOMEXYTKH BO3pAacTaHUs, yObIBaHUSI, HANOOJIbIIES U
Hu Hux CI/ICTeM) HaAMMCHBIICC 3HAYCHU (1)yHKI_II/II/I

AHanu3upoBaTbh, CpPaBHUBATh, OGCYKJAThb CBOICTBa
(GyHKIIMA, CTPOUTH UX TpauKU.

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

Hcnosib30BaTh rpadUMKH JUIsl ONPEJCIICHUSI CBOUCTB,
MIPOLIECCOB U 3aBUCUMOCTEH, AJIsl pelIeHUs 3a7a4d U3 Apy-
TUX y4eOHBIX MPEAMETOB U peaabHOU KU3HU; MOJEJIH-
poBaTh ¢ ITOMOUIBIO TPadUKOB peaTbHBIC TPOIECCH U
SIBJICHUSI.

BeipaxxaTb (GOopMyJ/IaMHM 3aBHCUMOCTH MEXJy BeJINYU-
HaMH

IIpu pa3zpaboTke padoueil nmporpaMMbl B TEMaTHYECKOM IIJIAHUPOBAHHUHU JIOJKHBI OBITh YUYTEHBI BO3MOX -
HOCTH HWCHOJIF30BAHMA JIEKTPOHHBIX (IM(PPOBBHIX) 00pa30BaTEAbHBIX PECYPCOB, SBISIOMIMNXCS Y4eOHO-METO-
JTUYECKUMH MaTepuanamMu (MyJIbTUMEIUIHBIE TIPOTPaMMBI, SJICKTPOHHBIE YYEOHHKHM W 3aJa9HUKH, DJICK-
TPOHHBIE OMOJINOTEKH, BUPTyAIbHBIE J1aO0OpaTOPUH, UTPOBBIE MPOrpaMMBbl, KOJUICKIUH HUQPPOBBIX 00paszo-
BaTENBHBIX PECYpPCOB), MCHOJIB3YEeMBIMHU I OOYYCHUS W BOCHUTAHHUSA PA3JIMYHBIX TPYII MOJIb30BaTENCH,
MPEACTABICHHBIMHU B AJIEKTPOHHOM (IIH(PPOBOM) BHE U PEATHU3YIOIINMH TUIaKTHIeckue Bo3moxxHoctu KT,
coJiep>)KaHue KOTOPBIX COOTBETCTBYET 3aKOHO/ATENILCTBY 00 0Opa3oBaHHU.



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

LE/IN U3YHEHUA YHEBHOIO KYPCA

«MareMaTHuKy y’Ke 3aT€M YYHUTh HaJ0, YTO OHA yM B IIOPSIJIOK
IIPUBOAUT», — IIMCaAJ BEJIMKUN pPYyCCKUU yueHblM Muxaun Bacuibe-
Bu4 JlIomoHOCOB. U B 3TOM COCTOUT OOHA U3 ABYX Iejei 00ydeHUs
TE€OMETPHUHN KaK COCTAaBHOM YacTHM MaTEeMaTHKHU B IIKOJE. DTOH Lean
COOTBETCTBYET JlOKa3aTeJbHAasl JUHUS NPEINoJaBaHUsI T€OMETPUH.
Crienys nIpeaCcTaBICHHON paboueild mporpaMme, HA4YMHasl C CEAbMOTO
KJacca Ha ypoOKaX F€OMETPHUH OOyUaIOIIUICS YIUTCS IPOBOIUTH J10-
Ka3zaTeNbHbIE PACCYXKIEHUsI, CTPOUTH JIOTUUYECKHE YMO3aKJIIOUEeHUS,
JOKa3bIBaTh HCTUHHBIC YTBEPXKJACHUSA U CTPOUTH KOHTPIIPUMEPHI K
JIOKHBIM, MIPOBOJMUTE PACCYXIECHHUSI «OT IMPOTUBHOIO», OTIHYATH
CBOMCTBa OT IPU3HAKOB, (DOPMYIUPOBATH OOpATHBIEC YTBEPKIACHUSI.
V4YeHuK, OBJIaJeBIIMH HCKYCCTBOM pacCyXJaTh, OyJAeT MPUMEHSTH
€ro u B oKpy»karomei xu3au. Kak nucan reomerp n nexaror Mrops
denoposud llapeiruH, «JII0ABMA, TOHUMAIOIINUMHU, 9YTO TAKOE JO-
Ka3aTeJIbCTBO, TPYJAHO U Jla’ke HEBO3MOXHO MAaHUIYJIUPOBaTh». I B
3TOM COCTOUT Ba)KHOE BOCIIMTATEIILHOE 3HAUCHHE U3yUYCHHUs] reoMe-
TPUH, IPHUCYIIEe UMEHHO OTCYECTBEHHON MaTeMaTHYECKOM IIKOJIE.

BmecTe ¢ TeM aBTOpPBI NPOrpaMMBbI IIPEIOCTEPETalOT yUUTEIS OT
HU3JIMIIHEro GpopmaindMa, oCOOEHHO B OTHOIIEHUW Haydal U OCHOBA-
Hull reometrpun. @panuysckuil marematuk Kan JIbeoHHE 1O ATO-
MYy HNOBOJlY BBICKa3aJicsl Tak: «UTO KacaeTcsi JeJIUKATHOW MPOOIeMBbl
BBEJICHHUSI KaKCHUOM», TO MHE Ka)KE€TCsI, YTO Ha IIEPBBIX MOPaxX HYX-
HO BOOOIIIE N306eraTh MPOU3HOCHUTH caMO 3TO cjIoBO. C Ipyrou ke
CTOPOHBI, HE CJIelyeT yIyCKaTh HU OJHOW BO3MO>XHOCTH J1aBaTh
OPUMEpPHI JOTHYECKUX 3aKII0OYEHUHN, KOTOphIE Kyaa B 60JbIIei Mme-
pe, YeM HuIesi akCHUOM, SIBIISTIOTCSI MICTUHHBIMH M €IUHCTBEHHBIMU
JBUTATEISIMA MAaTEMAaTHIECKOTO MBIIIICHUS.

BTopoii 11e1610 U3yUEeHHsI TEOMETPHUH SIBJISICTCS] UCITOJIb30BaHHUE
e€ KaKk MHCTPyYMEHTa IIPU PEIIeHWH KaK MaTeMaTHYEeCKHUX, TaK U
MPAaKTUYECKUX 3a/7a4, BCTPEUYAIOMINXCSI B peajlbHOM >KN3HU. OKOH -
YUBIIWH KypC T€OMETPHUH IMKOJIBHHUK JIOJDKECH OBITh B COCTOSTHHUH
OIPENIeIUTh I'eOMETPHUYECKYyI0 (UTrypy, OIUcCaTh CIOBAMHU JIaHHBIN
4epTEXK UIN PUCYHOK, HAUTHU IJIOLIAlb 3€MEJIBHOIO yJacTKa, pac-
CYNTATh HEOOXOAMMYIO JUTMHY OIITOBOJIOKOHHOTO Kalessi Wmianu Tpe-
Oyemble pa3Mephl rapaka JUuisi aBTOMOOWIISI. DTOMY COOTBETCTBYET
BTOpAasi, BBIUHCJIIUTEIbHAsI IUHUS B U3YUEHUHU '€OMETPUHU B IIKOJIE.
JanHass mpakTH4YecKasl JJUHHUS SBJSIETCSI HE MEHEEe BaXKHOU, UeMm
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nepBasi. Emé IlmaTton mpennwuceiBai, 4To0bl «rpaxaane IIpexpac-
HOTO 1ropoJga HM B KOEM CJIiydya€ HE OCTABJIAIIN I'€COMECTPHUIO, BEAb HEC-
MaJIOBa)XXHO Jake MO0OoYHOe e€ IpUMEHEHNE — B BOCHHOM JIeJie Ja,
BIIpOYEM, U BO BCCX HaAyKaxX — JJId JYUYHICTO UX YCBOCHUA: Mbl B€b
3HaeM, Kakasg OECKOHEUHas pa3HHUIlA CYIIECTBYECT MEXIY UEIIOBEKOM
OpUIaCTHBIM K T'€OMETPHUN U HEIIPUIACTHBIM>. I[JIH OTOTO0 YYUTEIIIO
PCKOMCHAYECTCS HOIL6I/IpaTI) 3aJavdu MPAaKTHUYICCKOI'o XapakKTepa s
paccMaTpuBacMbIX TEM, YUUTH I[eTeﬁ CTPOUTH MAaTEMATUYCCKHUEC MO-
A€ pCaJIbHBIX >XHU3HEHHBIX CHTyaHHﬁ, OPOBOAUTHE BBIYHCIICHUSA U
OCHUBATh aA€CKBATHOCTD IIOJIYUYCHHOI'O pe3yJibTara. KpaﬁHe Ba’>XHO
HOIl‘lépKI/IBaTI) CBs3U ICOMCTPUHN C JPYIrUMU NpeaMeTaM, MOTUBU-
poBaTh HCIIONB30BATH OIIPENICIICHUS] T€OMETPHUYCCKUX (PUTYp U ITI0-
HSATUH, JEeMOHCTPUPOBATH IPUMEHCHHUE ITOJTYUYCHHBIX YMEHUNA B QH-
3UKE U TeXHHUKE. DTU CBsI3UM Haumbouiee sIpKo BHAHBI B Temax «Bek-
TOPBI», <(TpI/IrOHOMCTpI/I‘IeCKI/IC COOTHOIJ_ICHI/ISI»,«MCTOIL KoOpAWHAT»
u «Teopema ITudaropay.

B 3akinroueHue conuiéMcs Ha BEJIMKOTO MaTeMaTHKa U aCTpOHOMaA
Horanna Kemnepa, 9To0Bl emé pa3 MOOYSPKHYTh U METAlpeaMeT-
HOC, U BOCHUTATCIBHOC 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 YY4EBHOM [1/IAHE

CornacHo yyeOHOMY MuIaHy B 7—9 Kkjaccax mM3ydaeTcs ydeOHBIH
Kypc «['eomeTpus», KOTOPBII BKIIOUAET CIEAYIONINE OCHOBHBIE pa3-
nenbl coaepxkanus: «['eomerpuyeckue GUrypbl B UX CBOMCTBa,
«/I3MepeHne reoMeTpHYecKnX BEJIWYHH», a Takxke «/lexapToBbl
KOOPJIMHATBI Ha IUIOCKOCTH», «BeKkTopb», «JIBM)KEHUSI IIIOCKOCTH
n «IIpeoOpa3zoBaHHUS TOIOOUS.

Y4eOHBIN TUTaH IIpegycMaTpuBacT U3yUeHHE reoMeTpur Ha 6a3o-
BOM YPOBHE, MCXOJs M3 HE MeHee 68 ydeOHBIX JacoB B y4eOHOM
rojly, BCero 3a Tpu rojaa o0ydenuss — He meHee 204 yacos.

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

HauvanpHble TOHATHSA TeoMeTpun. Todka, npsiMasi, OTPE30K, JIy4.
Yron. Bunsl yrinos. BeprukajabHble U CMEXKHBIE YINbl. buccekrpu-
ca yria. Jlomanasi, MHOroyroiapHuk. IlapannensHOCTs M mepHeHIU-
KYJISIPHOCTB IIPSMBIX.

Cummerpuunblie Gurypsl. OCHOBHBIE CBOICTBa OCEBOW CHMMe-
Tpun. IIpuMepsl CHMMETPHUH B OKPY KAIOIIEM MHpE.

OCHOBHBIE TIOCTPOCHHUS C IOMOIIBIO LHUPKYJIA W JINHEHKU.

TpeyronsauK. BrIcoTa, MenmaHa, OMCCEeKTpHca, UX CBOMCTBA.
PaBHOOEpeHHBIN W PaBHOCTOPOHHHUN TPEyTrOJFHUKU. HepaBeHCTBO
TPEYroabHHUKA.

CBoiicTBa U NMPHU3HAKH PAaBHOOEIPEHHOTO TpeyrojbHHUKa. [Ipu-
3HAKU PaBEHCTBA TPEYTrOJIbHUKOB.

CpoiicTBa U NMPU3HAKHU HapajLUIedbHBIX OpsAMbBIX. CyMMa yrios
TpeyrojabHHUKa. BHEIIHHE yTriIbl TPEYyrOJdbHUKA.

IIpsimoyronpHblii TpeyrojabHUK. CBOWCTBO MeEIHaHbI MPSIMO-
YI'OJIBHOTO TPEYTOJIbBHUKA, IPOBEAEHHON K runorenyse. Ilpusnaku
paBeHCTBA MPSIMOYTOJBHBIX TPEYTOJBHUKOB. IIpAMOYyTroIbHBIN Tpe-
YTOJIBHHUK ¢ yriioMm B 30°.

HepaBeHcTBa B reOMETpHUH: HEPABEHCTBO TPEYIrOJIbHHUKA, HEpa-
BEHCTBO O JJIMHE JIOMAHOW, TeopeMa O OOJIbIIEM yTJI€ U OOJIbIIeH
CTOpOHE TpeyroabHUKA. [leprnieHauKysip U HaKJIOHHAas.

I'eomeTpuueckoe Mecto Touek. buccekTpuca yriia U cepeauHHBIA
NEePHEeHANKYJIISAP K OTPE3Ky KaK r€OMETPHUYECKHUE MEeCTa TOYEK.

OXpy>XHOCTB U KPYT, XOpJAa U AUaMeTp, UX cBoiicTBa. Bzanmuoe
pacroyo’keHHe OKPY>KHOCTH | npsimoi. KacarenpHasa u cexymias K
OKpy>kHOCTH. OKPY>KHOCTb, BIHUCaHHas B yroJj. Bnucannas u onu-
CaHHasi OKPY>XHOCTHU TPEyTOJIbHHUKA.

8 knacc

Yerripéxyrompuuku. [lapauienorpaMmM, ero Ipu3HaKH U CBOWM-
cTtBa. YacTHbBIE clly4yau MapajuieaorpaMMoB (TIPpsSIMOYTOJIBHUK, POMO,
KBaJpaT), UX OpU3HAKHU U CBoO¥cTBa. Tparenus, paBHOOOKas Tpa-
nerus, €€ CBOMCTBAa U MPU3HAKU. [IpsIMOyTONBbHAST TparieIims.

Meton  yaBoeHus  menuaHbl.  LleHTpanbHasi ~ CUMMETpHS.

Teopema daneca u TeopemMa O IMPOIOPIIUOHAIILHBIX OTPE3KaX.
CpenHue JIMHUM TPEYrojdbHUKA U Tpaneuuu. LleHTp macc Tpeyromas-
HHUKA.

I[MTonobOue TpeyronbHUKOB, kod(duruent nogoodus. [Ipusnaku mo-
1o0us TpeyroiabHUKOB. [IpuMenenne mogobust mpu pemIeHUH IpaK-
THUYCCKHUX 3aJad4.
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CsoiicTBa momiazie reomerpudecknx ¢puryp. P@opmyiibl JUis
IJIOIIaM TPEYTOJIBHUKA, ITapajieiorpaMmma, poMOa U Tparenuu.
OTHoIIeHUEe TUToIaned MoJo0OHBIX GUTYP.

Brraucnenne nnomazaeii TpeyroaibHUKOB U MHOTOYTOJIBHUKOB Ha
KJIeT4aToOU Oymare.

Teopewma IMudaropa. I[Ilpumenenue Teopemnl [Iudaropa mpwu pe-
IICHUH TIPAKTUYECKHUX 3aj1ad.

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

BrnimcanHble 1 IEHTPAJILHBIC YTJIBI, YTOJI MEXKAY KacaTeIbHON U
XOpAoH. YTIbI MEXAY XOPJIaMH U CEKyIIMMH. BriucaHnHuble 1 onu-
CaHHBIE UYeTHIPEXYTOJNbHUKHU. B3amMHOe pacHnoyioxKeHHe IABYX
okpyxHOcTel. Kacanme okpyxHocTteir. OOmue KacaTelIbHbIC K IBYM
OKPY>KHOCTSIM.

9 knacc

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

Pemenne tpeyrompHukoB. TeopeMa KOCHHYCOB M TeOpeMa CHHY -
coB. PelleHune mpakTHUECKUX 3a7ad C HCIOJb30BAHHUEM TEOPEMBI
KOCHHYCOB U T€OPEMBbI CHHYCOB.

IIpeoOpa3zoBanue mogodusi. [logodue COOTBETCTBCHHBIX SJICMECH-
TOB.

Teopema 0 IpON3BEACHUN OTPE3KOB XOPJd, TEOPEMBI O IIPOU3BEIE-
HUHM OTPE3KOB CEKYyIIMX, TEOpeMa O KBaJpaTe KacaTeIbHOM.

BexTop, nnuHa (MOIYynb) BEKTOpa, COHApaBIEHHBIE BEKTOPHI,
IIPOTHUBOTIOJIOKHO HAIpPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEK-
TOPOB, PAaBEHCTBO BEKTOPOB, ONEPAIIMH HAJ BeKTOpaMHu. Pazioxe-
HHUE BEKTOpa IO ABYM HEKOJUIMHEapHBIM BekTopaM. KoopauHaTsl
BekTopa. CkansipHOe NPOU3BEACHHE BEKTOPOB, IPUMEHEHHE s
HaXO>XJICHUSI JJIMH WU yTJIOB.

JlekapTOBbl KOOPAMHATHI HA IIJIOCKOCTU. Y PaBHEHUsI IIPSIMON U
OKPY>XHOCTH B KOOpJWHATaX, M€pEeceueHne OKPYKHOCTEH U Tpsi-
MBIX. MeTOJI KOOpJAWHAT U €T0 MPUMEHEHHE.

[TpaBribHBIE MHOTOYTOJIBHUKHU. JlmnHA OKpyXHOCTH. ['pamycHas
U paauaHHas Mepa yria, BBIYUCIEHUE NJIHUH AyI OKPY>KHOCTEH.
ITnomane kpyra, cCeKTopa, CeTMEHTa.

JIBMOKEHHsI TUIOCKOCTHM W BHYTPEHHHE CHUMMETPUH (QuUryp
(ameMeHTapHbBIe TIpeacTaBieHus). [lapamnenbHbli mepenoc. IloBo-
poT.
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MIAHAPYEMBIE MPEAMETHBIE PE3Y/IbTATbI OCBOEHMA MPYMEPHOM
PABOYEN NMPOIrPAMMBI KYPCA (MO rOAAM OBYYEHMA)

OcBoenune yuebHOro Kypca «I['eomerpus» Ha ypoBHE OCHOBHOTO
obmrero ob6pa3oBaHUS JOJHKHO OOECIIEUMBATH JTOCTIKCHHE CIIETYTO-
IIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB:

7 knacc

6 Pacrio3HaBaTh M3y4eHHBIE TeOMETpUUECKUE (PUTYPBI, ONPEaesTh
WX B3aMMHOE pacIlOIOKeHUE, M300pakaTh reoMeTpudeckne (pu-
TypBI; BBINOJIHATH YEPTEXKHU IO YCIOBUIO 3adadu. M3mMepsaTs nu-
HEWHBbIe U YIJIOBBIE BEeJIWYUHBI. PemnraTe 3a7auu Ha BBIUMCICHUE
JUIAH OTPE3KOB U BEJIIMYHMH YTJIOB.

6 Jlenate rpyOyI0 OLICHKY JIMHEWHBIX M YIJIOBBIX BEJIIMYHUH IPEaME-
TOB B peEaJIbHOM >KU3HHM, pa3MepoB NPUPOIHBIX 00OBEeKTOB. Pa3-
JIUYaTh pa3Mepbl ITUX OOBEKTOB IO IMOPSAKY BEIMIWHEL.

6 CTpOUTH YEPTEKU K F€OMETPUUYECKUM 3ajadaM.

6 ITonp30BaTbCs MPHU3HAKAMHM PABEHCTBA TPEYTOJIbHUKOB, HUCIONb-
30BarTh NMPU3HAKH M CBOWCTBAa PaBHOOCAPEHHBIX TPEYTrOJLHUKOB
IIpU pEUICHUHN 3ajad.

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

6 Ilomp3oBaTbCcsi MpPHU3HAKAMH PaBEHCTBA IPSIMOYTOJBHBIX TpEY-
TOJIBHUKOB, CBOMCTBOM Me€IHWaHbI, MPOBEAEHHON K THIIOTEHY3€E
MPSMOYTOJILHOTO TPEYTOJbHUKA, B PEIICHUN I'€OMETPUUECKUX 3a-
Jad.

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

6 Pemrate 3aaun Ha KyeTdaToi Oymare.

6 IIpOoBOIUTH BBIYMCICHUS M HAXOJAHUTH YHCIIOBBIE M OyKBEHHBIC
3HAYEHUsI YIJIOB B I€OMETPUUECKUX 3aJadax C HCIOJIb30BaHUEM
CYMMBbI YIJIOB TPEYTrOJBHHUKOB M MHOTOYIOJBHHKOB, CBOWCTB
YIJIOB, OOpa30BaHHBIX IPU II€PECEUEHHUN JBYX IMapauIeIbHBIX
NpsIMBIX CeKylleil. Pemare nmpakTHYecKue 3aayd HAa HaxXOoXKIe-
HUE yIJIOB.

6 Bnaners moHATHEM I€OMETPUUECKOTO MeCTa TOYEeK. Y METh OIpe-
JIeNISITh OMCCEKTPUCY yIJla M CepEAMHHBIN MEePIEeHIUKYISIP K OT-
pe3Ky KaK reOMEeTPUUYECKHE MECTa TOYEK.

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 OKPYXKHO-
CTH, yMETh HaxoauTh ¢€ neHtp. Ilomp3oBarecs ¢pakTamMmu 0 TOM,
9TO0 OMCCEKTPHUCHI YIJIOB TPEYTrOJbHHUKA MEPECEKAIOTCSI B OIHOM
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 MNPOCTEHUIINMH 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 3JIEMEH-
TBI, OJIB30BATHCSI UX CBOWCTBAMH IPH PEUICHUH I'€OMETpHYe-
CKHX 3a7ad.

6 [IpuMeHAITh CBOMCTBA TOYKH MEPECEUCHUS] MEIHAH TPEYTOJIbHUKA
(ueHTpa Macc) B pelIieHuH 3ajad.

6 BrnageTp moHsTHEM cpenHel JUHHUH TPEyroJIbHUKA M TpalleluH,
MIPUMEHSATh UX CBOMCTBA MpPHU PEUICHHH T'€OMETPHUUYESCKHUX 3ajad.
ITonb3oBaTecst TeopemMoit Daneca U TEOPEMOU O NPONOPLUHUOHATIb-
HBIX OTPE3KaX, IPUMEHSTh UX JUISI PEIICHUsS TPaKTUYECKUX 3a/1ad.

6 IIpUMEHSTh IPU3HAKU ITOO00MSI TPEYTOJLHUKOB B PEIICHUH I'€O-
METPHUYECKHUX 3a7ad.

6 ITosp3oBatbeest Teopemoit Iludaropa ans pemieHus: reoMeTpude-
CKUX U MpakTU4YecKkux 3anad. CTpoOUTh MaTeMaTHYECKYI0 MOJEIb
B IMPAKTHYECKHUX 3ajladyax, CaMOCTOSITEIbHO NejlaTh 4epTEX U Ha-
XOJUTh COOTBETCTBYIOIINE JJINHEL.

6 BrnaneTs mMOHATHSIMH CHHYyCa, KOCHHYCa M TaHT€HCa OCTPOro yria
MPSMOYTOJILHOTO TPEeyroyJibHUKa. [loab30BaThCA 3TUMHU TOHSITHUS -
MU JUISI peHICHUST TPAKTHYSCKUX 3a7ad.

6 Beruncnate (pa3nuuHBIMHE CIIOCO0aMH) IUIOMIAAb TPEYTOJIbHUKA U
TUIOIIAJM MHOTOYTOJIBHBIX (UTYp (MOJB3YsICh, I'/le HEOOXOJIMMO,
KanbKyasTopoM). [IpuMeHITs MOTydeHHBIE YMEHHUS B IpaKTHUe-
CKHX 3ajadvax.

6 BnameTs MOHATHAMH BOHMCAaHHOTO M IEHTPAIBLHOTO yTJja, UCIIOJb-
30BaTh TEOPEMBI O BIIMCAHHBIX yIJjax, yrilax Mex1Iy XxopaamHu (ce-
KyIIMMH) W yIrje MeXJy KacaTeJIbHON W XOpJOW HpHu pelieHuH
TeOMETPHUYECKHUX 3a7ad.

6 BraneTrs MOHSITHEM ONHUCAHHOIO YETBIPEXYTOJIbHUKA, TPUMEHATH
CBOMCTBA OMNHUCAHHOIO YETBIPEXYTOJIbHUKA IIPU PELICHUM 3a]ad.
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6 HpI/IMeHHTL MNOJIYYCHHBIC 3HAaHUA Ha MNPAKTHUKE — CTPOUTH MAaTeC-
MaAaTUYCCKHUEC MOACIIHN JIA 3ada4d peanLHoﬁ KU3HU MU TIIPOBOAHTH
COOTBETCTBYIOIIUE BBIYHUCICHUA C IPUMEHCHHUEM HO,[[O6I/IH n Tpu-
TOHOMETPUHN (HOJ'II)3yHCI), rac HeO6XOILI/IMO, KaﬂLKyJ’IﬂTOpOM).

9 knacc

6 3HaTh TPUTOHOMETPUUYECKHE (YHKIHHU OCTPHIX YTJIOB, HaXOJUTh
C MX TIOMOIIBIO PA3JIMYHBIE 3JIEMEHTHI MPSIMOYTOJBHOTO Tpey-
rOJIbHUKA («pelIeHrne MNPsSIMOYTOJIbHBIX TPEYroJIbHUKOB»). Haxo-
JUTH (C TIOMOIIBIO KAJIbKYJISITOpA) JUIMHBI U yIJbl JUIST HeTaOJIny-
HBIX 3HA4YEHUM.

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

6 Mcnonp30BaTh TEOPEMBl CHHYCOB M KOCHUHYCOB JJIsl HaXOXKJICHUSI
pa3INYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («pEHIeHHuEe TPEeyTroabHU-
KOB»), IPUMEHSITh UX MNPHU PEUICHUH I'€OMETPUUYECKHUX 3a1ad.

6 Bmagers moHsSTHAMH HpeoOpa3oBaHUS ITOJOOUS, COOTBETCTBEH-
HBIX 3JIEeMEHTOB NonoOHBIX ¢uryp. [lonp3oBaTbcs cBolicTBamu
MOoA00MSsI MPOU3BOJIBHBIX (UTYP, YMETh BBIUYHCISTH JJIWHBI U Ha-
XOJUTH yIabl y nonoOHbIX puryp. [IpuMeHsTs cBolicTBa Mogo0us
B MPAaKTHYECKUX 3aJlayax. Y METh IIPUBOAUTH IMPUMEPHI ITOTOOHBIX
¢buryp B oKpyxarIiieM MHUpe.

6 Ilomp3oBaThCsl TeopeMaMU O HPOU3BEACHHUH OTPE3KOB XOPJ, O
MIPOMU3BEICHNHN OTPE3KOB CEKYyIIMX, O KBaJpaTe KacaTeIbHOM.

6 ITosib30BaThCs BEKTOPAMH, IIOHUMAaTh UX F€OMETPHYSCKUN U (Pu-
3UYECKUN CMBICI, MPUMEHSATh UX B PEIICHHUU T'€OMETPUUYECKUX U
¢bumsngeckux 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 TUIONIAIh KpyTa U ero yactei. IIpnMenste no-
JIydeHHbIE YMEHUSI B MPAKTHUYECKUX 3a/Jadax.

6 Haxomute ocm (MIM HEHTPHI) CHMMETPUH GUTYP, MPUMEHSTH
JBWKCHUS TUIOCKOCTH B MPOCTEHIINX CiIydasX.

6 IIpMeHATH TTOTyYeHHBIC 3HAHUSA Ha MPAKTHKE — CTPOUTH MaTe-
MaTUYeCKHEe MOJENH JUIS 3aJad peajlbHONW >KM3HH M IIPOBOIUTH
COOTBETCTBYIOIINE BBIYMCIICHUS C IMPUMEHEHHUEM MOJ00us U TpH-
TOHOMETPHUYECKUX (PYyHKIUH (IMOIB3YysiCh, TAe HEOOXOANMO, Kajlb-
KYJIITOPOM).
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TEMATWUYECKOE MJIAHMPOBAHME YYEBHOTO KYPCA
(MO rOZIAM OBYYEHMS)

7 knacc (He MeHee 68 v)

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

OcHOBHOE coaeprKaHue

OCHOBHBIE BU/bI
JAesATeJbHOCTH 06y4alomuxcs

IIpocTeiimue
reoMeTpuiyecKue
uryps1

M UX CBOWCTBa.
HN3mepeHue
reoMeTpHYecKux
BeJIMYMH

(14 4)

IIpocreilimue reomeTpudecKkue 00b-
eKTBI: TOYKH, NpsIMBIC, JIydd WU
YTJbI, MHOTOYTOJILHUK, JIOMaHasl.
CMeXHbIE U BEPTUKAJIIBHBIC YTIIbL.
PaboTa ¢ mpocTeHmmMu YepTeKaMH.
W3mepenne JTUHEHHBIX U YTJIOBBIX
BEJINYHH, BEIUHCICHUE OTPE3KOB U
YTJIOB.

IMepumerp u momans GuUryp, co-
CTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB

PopMy/IMpOBaTh OCHOBHBIC MNOHATUS U Olperese-
HUSI.

PacnosHaBaTh n3y4eHHbIE TeOMETPpUIECKHUE QUTY-
pBI, onpejesiATh UX B3aNMHOE PACIOJIOKEHHE,
BBINOJIHATB 9epTEXK 110 yCIOBHUIO 3aJa49H.
IIpoBOAUTE NpocTeiiline NOCTPOSHUS C TOMOIIBIO
LMPKYJISI U JIMHEHUKH.

N3MepsATh nuHEHHbIE U YIJIOBBIE BEJIMYMHBI I'€O-
METPHUYECKHX U IIPAKTHISCKUX OOBEKTOB.
OnpeaenaTh «Ha Ta3» pa3Mepbl pealbHBIX 00b-
€KTOB, IPOBOAMTD rpyOyIO OIIEHKY X Pa3MepOB.
PemaTtshb 3aJa4 Ha BBIYUCIICHUEC IJIWMH OTPE3KOB U
BCJINYHNH YTIJIOB.

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

IIpoBOAUTE KiIacCH(HUKANHUIO YIJIOB, BBIYHUCIATH
JUHCUHBIC U YIJIOBBI€ BEJINYHHBI, npoBOAUTDb HEC-
00XOUMBIE JI0Ka3aTeJIbHbIE PACCYKICHHS.
3HAKOMUTBCS C UCTOPUEH pa3BUTHSI T€OMETPUHU




8.

IIpodoaiceHue

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

OcHOBHOE coaepiKaHue

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

TpeyrojbHUKU
(22 y)

ITonsiTHE O paBHBIX TPEYroOJBLHHUKAX
W TICPBUYHBIC MPEJICTABJICHUS O PaB-
HBIX (KOHTPYSHTHBIX) purypax. Tpu
IIpU3HAKa paBEHCTBA TPEYTOJILHH-
KOB.

ITpu3Haky paBeHCTBA MPSIMOYTOIb-
HBIX TPEYrojbHUKOB. CBOICTBO Me-
JHAHBI MPSIMOYTOJIBHOTO TPEYTOJb-
HUKA.

PaBHOOEpEHHBIE M PABHOCTOPOH-
HUE TpeyroiabHUKU. Ilpu3Haku wu
CBOiiCTBa PaBHOOCIPEHHOIO TpeEy-
roJIbHUKA.

I[IpotuB OGombmmeil CTOPOHBI Tpey-
TOJIbHUKA JIC)KUT OOJIBIITHUN yTOJI.
IIpocreiimmue HepaBeHCTBA B reoMe-
Tpuu. HepaBeHCTBO TpeyrojibHUKA.
HepaBeHCTBO JTOMaHOI.
[IpsAMOYTOIBHBIN TPEYTOJIBHUK C
yriom B 30°.

ITepBble HMOHSATHS O JOKa3aTeb-
CTBax B Ir€COMETPUHU

PacnosHaBaTh napbl paBHBIX TPEYTrOJbHUKOB Ha
TOTOBBIX YepTexax (C yKazaHHEM IIPU3HAKOB).
BbIBOAUTB ciiencTBHUsI (PaBEHCTB COOTBETCTBYIO-
IIHUX DJIEMEHTOB) U3 PABCHCTB TPEYrOJbHHUKOB.
®opMy/IMPOBATh OIPEICICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIBHOTO, MPSIMOYTOJILHOIO, PaBHOOEIPEH-
HOTO, PaBHOCTOPOHHEIO TPEyTr'OJIBHHUKOB; OWCCEK-
TPHUCHI, BBICOTBI, MEIHWAaHBI TPEYroJbHUKA; Ccepe-
IUHHOTO TNEepIeHIUKYyIsIpa OTpe3Ka; IepuMerpa
TPEYTOJIbHHKA.

dopMy/IMpPOBaTh CBOWCTBA M TPU3HAKH paBHOOE-
JIPEHHOTO TPEYTOJIbHHKA.

CTPOMTB YepTeKH, peliaTh 3a4a4M C TOMOIIBIO Ha-
XOXKJICHUSI PABHBIX TPCYTOJILHUKOB.

IIpMMeHATD IIPU3HAKH PAaBEHCTBA MPSIMOYTOJIBHBIX
TPEYTOJILHUKOB B 3aja4dax.

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

3HAKOMUTBCS C UCTOPUEH pa3BUTHSI T€OMETPUHU

INapanienbHbie
npsAMblie, CymMMa
YIJIOB TpeyrojbHUKa
(14 y4)

ITapannenbHble NpsiMble, UX CBOM-
ctBa, llaTeii moctynar EBkinna.
Hakpect nexaimue, COOTBETCTBEH-
HBbIE U OJHOCTOPOHHHE yTibI (0Opa-

PopmMy/IMpPOBATh NOHATHE MMAPATIICITBHBIX MPsI-
MBIX, HAXOAUTb MPAKTUYECKUE MPUMEPHI.
HM3y4daThk cBoiicTBa yrioB, 0Opa30BaHHBIX IIPH IIe-
peceueHNH MapajuIeIbHbIX MPAMBIX CEKYIIEH.
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30BaHHBIE 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-
TOYTOJIbHHKA.

BHemnue yrisl TpeyrojibHUKa

IIpoBOAMTL JAOKa3aTeJbCTBA NapajUICIIbBHOCTH
JABYX MNPsIMbIX € IIOMOULIBIO YTJIOB, 06pa3OBaHHI>IX
IIpU [EPECEUYCHUHU ITUX IPSIMBIX TPETbed HPAMOIL.
BBIYMC/IATH CyMMY YIJIOB TPEYT'OJIbHUKA U MHOI'O-
YT OJIbHUKA.

HaXOAHTb YUCJIIOBBIC U 6yKBeHHI)Ie 3HA4YCHUs
YIJIOB B TECOMETPHUUCCKUX 3aaad4ax € UCITOJIb3OBaHU -
€M TEOPEM O CYMME YTIJIOB TPECYIroJIbHUKa U MHOI'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 OKpyx-
HOCTH. OKPY’>KHOCTbH, BIIMCAHHAS B
yrou. I[lousitue o I'MT, npumenenue
B 3a7auax. bruccekrpuca u cepennn-
HBIII MNEePHEeHAUKYJSIP KaK Ieome-
TPHUUIECKHE MECTa TOUEK.
OKpy>XHOCTb, OIIMCAaHHAasi OKOJIO
TpeyrojbHuKa. BrimcanHast B Tpey-
TOJBHUK OKPY>KHOCTb.
IIpocreiimue 3ana4n Ha MOCTPOCHUE

dopmy1MpoBaTh OIpeJe/IeHUA: OKPYXKHOCTHU, XOp-
Ibl, AUaMeTpa M KacaTelIbHOW K okpyxHoctu. U3-
ydyaTh HX CBOICTBa, MPU3HAKH, CTPOMUTBL UEPTEKU.
HccaepgoBaTh, B TOM 4ncie MCNOJIb3yA BUPPOBLIE
pecypchbl: OKPY>KHOCTb, BIHCAHHYIO B YroJj; LEHTpP
OKpPY>KHOCTH, BIMCAHHOW B YIroJl; paBEHCTBO OTpe3-
KOB KacaTeIbHBIX.

Hcnoab3oBatk MeToa I'MT mis nokasaTenbcTBa
TEOpEeM O MEePEeCeUSHNN OUCCEKTPUC YTIIOB TPEy-
TOJBHHUKA W CEPEeIMHHBIX MEePHEeHIUKYISIPOB K CTO-
poHam TpeyroabHuKa ¢ momouiso I'MT.
OBJiaieBaTh NOHATUSMM BITMCAHHON U OITMCAHHOM
OKPY>XHOCTEH TpeyrojbHIUKa, HAXOAUThb [ICHTPHI
OTHUX OKPYKHOCTEM.

PemiaTe ocHOBHEIC 3aJa4YM HAa MOCTPOEHHE: yIIa,
paBHOTO JAaHHOMY; CEPEIMHHOTO NMEPIEHIUKYISIpa
JAHHOI'O OTpe3Ka; MpsIMOH, IpoXonsfllei uepes
MaHHYIO TOYKY W NEPIEHIUKYISIPHON TaHHOM Mpsi-
MOIi; OMCCEKTPUCHI TaHHOTO YTJ1a; TPEYTrOJIbHUKOB
IO pa3JINMYHbIM DJICMCHTAaM.

3HAKOMHUTbCA C UCTOPHUEH pa3BUTHUS FE€OMETPUU
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IIpodoaiceHue

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

OcHOBHOE coaepixKaHue

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

IloBTOpEHME, 0606-
nmeHue

3HAHUU

(44)

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

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

8 knacc (He MeHee 68 u)

HasBanue
pasgaesa (TeMsl)
Kypca (4Hc/Io 4acoB)

OcHOBHOE coaeprKaHue

OCHOBHBIE BU/bI
AesATeJbHOCTH 00y4alolmuxcs

YeTbIpEXyTroJIbHUKHU
(12 yv)

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

VY nBoenue menuanel. LleHTpanbpHas
CUMMETPHsI

HN306pakaTh U HAXOAUTh Ha YEPTEKaX UYCTHIPEX-
YTOJIBHUKH Pa3HBIX BUJAOB U UX DIIEMEHTBHI.
dopmyMpoBaTh OoNpejes/iIeHUs: MmapauierorpaMmma,
MpsSIMOYTOJIbHHUKA, poOMOa, KBajaparta, TpaIlelluu,
paBHOOOKOM Tparneinuu, NPSIMOyTOJIbHON TpareInu.
JloKkasbpIBaTh M MCIOJIb30BaTh NPHU pelleHUH 3ahay
OpU3HAKU U CBOWCTBA: IMapajuiejiorpamMma, npsMo-
YrojJpHUKa, poMOa, KBaJpaTa, Tpameluu, PaBHO-
OOKO#l Tpameuuu, NPsIMOYTOJIBHONW Tpamenuu.
[IpuMeHATH METOJ, YIBOCHHUS MEIWaHBl TPEYTOJIb-
HUKA.

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

3HAaKOMUTBHCA C UCTOPUEN Pa3BUTHS '€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-
CTpPOEHHE YEeTBEPTOro MPOMOPLHO-
HaJIBHOTO OTpe3Ka.

CBoiicTBa IIGHTpa Macc B TPEYyrojb-
HHUKE.

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

IIpoBOAMTEL IMOCTPOEHUSA C TOMONIBIO IUPKYIS U
JIMHEWKHN C HUCHOJIb30BaHUE TeopeMbl dajieca U Te-
OpeMEI O MPONOPHHUOHAIBHBIX OTPe3KaX, CTPOUTH
4eTBEPTHIA ITPOIOPIIMOHAIIBHBIN OTPE30K.
IIpoBOAMTE A0Ka3aTeJbCTBO TOTO, YTO MEIHaHBI
TPEeyroJbHUKA MIEPECEKaIOTCs B OJHOU TOUKe, U Ha-
XOAUTBb CBSA3b C LIEGHTPOM Macc, HAXOAUThb OTHOIIIE-
HHE, B KOTOPOM MEIHAHBI JENSTCSI TOUKOH UX mepe-
CeUEHUS.

HaxoauTbk nogo0HBIE TPEYyTOJIBHHUKH Ha TOTOBBIX
gepTekax ¢ ykazaHHEM COOTBETCTBYIOIIMX MPHU3HA-
KOB MOJ00MSI.

PemaTsh 3afa4M Ha NOJOOHBIE TPEYTOJIBHUKH C TI0-
MOIIBIO CAMOCTOSITEJIBHOIO MOCTPOCHUS YepTEKEH
1 HaXOXXIAEHUS MOJOOHBIX TPEYTOJIHLHUKOB.
IIpoBoAMTHL AOKasaTes/IbCTBA C HCIOJIb30BAaHUEM
MIPU3HAKOB MOI00MS.

JlokaspIiBaTh TPH IIPU3HAKA TOJOOUS TPEYTOJIHLHU-
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 oOmEeil Teopuu mIIO-
aau.

DopMybl AJ1s IIIOIAAA TPEYTOJIb-
HHKa, apaenorpamma. OTHolIe-
HUE IUTOMIAaneil 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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IIpodoaiceHue

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

OcHOBHOE coaepiKaHue

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

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

ITiomanm ¢uryp Ha KireT4aToi Oy-
Mmare.

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

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

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

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

PemaTsh 3aAa4M Ha IUIOIIAJIb C IPAKTHYESCKUM CO-
JIepyKaHueM

Teopema [Indaropa
Y HavaJia
TPUTOHOMETPHUH
(10 v)

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

OmnpeneneHre TPUroHOMETPUUYECKUX
¢yHKIHUH ocTpOro yria, TpUrOHOME-
TPUIYECKHUE COOTHOLICHHSA B IIPAMO-
YroJIbHOM TpeyroJjibHuke. OCHOBHOE
TPUTOHOMETPHUIECKOE TOXKIASCTBO.
CoOOTHOIIEHHUsI MEX/ly CTOPOHAMH B
NpAMOYTOJIBHBIX TPEYTOJIbHUKAX C
yriaamu B 45° u 45°; 30° u 60°

Joxka3sbiBaTh Teopemy l[ludaropa, Mcno1b30BaTh
eé B TIPAKTHYCCKUX BBIYUCIICHUAX.
PopMy/IMPOBATh OIpENEIeHUs] TPUTOHOMETpUYe-
CKHUX (pyHKIHMH OCTPOro yria, NpOBepsTh UX KO-
PEKTHOCTD.

BbIBOAUTBL TPUTOHOMETPUUECKHE COOTHOILICHUS B
IIPSIMOYTI'OJILHOM TPEYIOJIbHUKE.

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

Hcnonb3oBaTh (HOpMyIIbl IPUBEACHHUS U OCHOBHOE
TPUTOHOMETPUICCKOEC TOXKACCTBO IJIsI HAXOXKIACHUS
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COOTHOILICHUI MEXIy TPUTOHOMETPHUUECKUMU (PYHK-
IUAMU Ppa3JINMYHBbIX OCTPBIX YTJIOB.

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

3HaAKOMUTBHCA C UCTOPUEN Pa3BUTHUI I'€OMETPUH

Yribel B OKpy>KHO-
cTUd. BnucanHbie

M ONMCAHHbIE
4YeThIpexXyroJbHUKH.
KacaTrenbHbIe

K OKPY>KHOCTH.
KacaHue okpy>kHO-
crei

(13 9)

BrmcanHbIe ¥ IIEHTpalbHBIE YTJIBI,
YroJ MeXJAy KacaTeJbHOI U XOpIoil.
VYrael MeXay XOpAaMH U CEeKyIIu-
MH.

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

B3anmHoe  pacrionokeHue — JIByX
okpyxHocTel. Kacanue okpy>KHO-
creit

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

HaxoAuTh BIIHICaHHBIE YIJIBI, ONTUPAIOIIHUECS Ha OJ1-
HY IyT'y, BBIYMCJIATb yIJIbI C IOMOIIBIO TEOPEMBI O
BIIMCAaHHBIX YTJIaX, TEOPEMbI O BIIMCAaHHOM 4YEThI-
PEXYTOJIBHUKE, TEOPEMBI O LICHTPAIILHOM YTJIC.
HccnemoBaTthb, B TOM YHCIIE C TTOMOIIBIO IHGPOBBIX
pecypcoB, BIIMCAaHHBIC W OIHMCAHHBIC YETHIPEX-
YrOJIbHUKH, BBIBOJAMTb UX CBOWCTBA M NMPHU3HAKH.
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

PemiaTh 3aa4M Ha [MOBTOPEHHE, MILTIOCTPUPYIO-
[IHE CBSI3U MEXK/Iy Pa3IMYHBIMHU YaCTSIMH Kypca




9 knacc (He MeHee 68 u)

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

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI
AeATeJIbHOCTH Oﬁy'-lalOI.l.ll/IXCH

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

(16 4)

OmnpeneneHue TPUTOHOMETPUUECKUX
¢ynkmuit yrimos or 0° mo 180°.
KocHuHyC ¥ CHHYC NPsIMOTO U TYIIOT'O
yrina. Teopema xocuHycoB. (O600-
méHHAas1) TeopeMa CUHYCOB (C paau-
YCOM OITMCaHHOM OKpy»kHOCTH). Ha-
XOXKJICHUE JUTUH CTOPOH U BEJINYHH
YIJI0B TPEYTOJIBHHUKOB.

dopmyria IIIOLMIAN TPEYTrOJIbHUKA
yepe3 JIBE CTOPOHBI M yIroJl MEXKIY
HuMmu. Popmyiia MIIOMIAH YEThI-
PEXYTONBHHUKA YePe3 ero JUaroHaIu
M yroJI MeX/1y HHUMH.
IIpakTH4yeckoe MPUMEHEHHE JIOKa-
3aHHBIX TEOpPEM

dopmMyIMpOBaTh Omnpeje/ieHUs TPUTOHOMETpHUe-
CKHUX (QYHKIHMU TyHOBIX U IIPSMBIX yTIJIOB.
BBIBOAUTH TeOpeMy KOCHHYCOB U TEOPEMY CHHYCOB
(c pagnycoM ONMHUCAaHHOW OKPY>KHOCTH).

PemraThb TpeyroiabHUKH.

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

IIpeoGpasoBaHue
noao6us. Merpuue-
CKHE COOTHOIIEHUS
B OKPY>KHOCTH

(10 v)

ITonsitne o mpeoGpa3zoBaHUU IO0-
Oust.

CoOOTBETCTBEHHBIE 3JIEMEHTBI 1000~
HBIX (puUryp.

Teopema O MPOU3BEACHUH OTPE3KOB
XOpJ, TeopeMa O MPOU3BEIACHUU OT-
PE3KOB CEeKyIMX, TeopemMa O KBa-
apare kacatenbHoU. [Ipumenenue B
pelICHUU FreOMETPUYECKUX 3a1ad

OcBauBaTh MOHSTHE IIPeOOPaA30BAHUS ITOJOOUSI.
HccineaoBaTh OTHONIICHUE JTUHEHHBIX 3JIEMEHTOB
¢uryp npu npeodpazoBanuu nonodus. Haxoauts
IIpUMEPBI MO00UsT B OKpY)Karoleid AeHCTBUTEb-
HOCTH.

BpIBOAUTB METPHUUIESCKHE COOTHOIICHUS MEXKTY OT-
pPEe3KaMHu XOpJd, CEKYILINUX U KaCcaTCJIbHBIX C UCIIOJIb-
30BaHHEM BIHCAHHBIX YTJIOB U IOJOOHBIX Tpey-
TOJIBHUKOB.
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PemaTh reoMeTpuyecKHe 3a1a4u U 3aJadM U3 pe-
aJIbHOM YKM3HM C MCIIOJIB30BaHUEM IT0JIOOHBIX Tpe-
YTOJIBHHUKOB

BekTophl
(12 4)

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

dusndyeckui U TreoMeTPUYECKUit
CMBICJI BEKTOPOB.

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

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

Pemrenne 3a1ay ¢ mOMOIIBIO BEKTO-
poB.

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

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

3HaTh onpeje/JIeHUs1 CyMMBbI U Pa3HOCTU BEKTOPOB,
YMHO>EHHS BEKTOpa Ha YHUCIIO0, UCCAeJ0BaTh Ieo-
METPHUYECKUN U (PU3HUYECKUI CMBICIBI THUX OIlepa-
LU,

PemaTe reomerprudeckue 3a1a4y ¢ UCIOJIb30BaHU-
€M BEKTOPOB.

Pack/iagbpIBaTh BEKTOP IO ABYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnos1p30BaTh CKaIsipHOE IMPOU3BEICHHUE BEKTO-
pOB, BBIBOAUTH €r0 OCHOBHBEIE CBOMCTBA.
BBIYHMCIATE CyMMY, Pa3HOCTbH U CKaJIAPHOE IMIPOU3-
BeJleHHE BEKTOPOB B KOOPIMHATAX.

IIpUMeHATH CKaIsIpHOE IPOU3BEICHUE JIUTSI HAXO0XK-
JIeHUs] JUTUH U yTJI0B

JlekapToBbI KOOpAM-
HaTbl Ha NMJIOCKOCTH
(99

JlekapTOBBI KOOPAMHATHI TOUYEK Ha
IIJIOCKOCTH.

YpaBHeHHE TIPSIMO. YTIIOBOH KO3 -
¢uLMeHT, TaHreHC yrja HaKJIOHa,
napajjieJIbHbIle U NEePHEeHIUKYJIISIp-
HBIC OpPsIMBIE.

YpaBHeHUe OKkpyxkHOCTU. Haxoxnae-
HHE KOOPAUHAT TOYEK IIepeCceUeHUsI
OKpPY>KHOCTHU U INPSIMOHU.

OcBavBaTh NOHATHE MPSIMOYTOJIHHON CHCTEMBI KO-
OpIMHAT, JEKApPTOBBIX KOOPJMHAT TOUYKH.
BbIBOAMTB ypaBHEHHE NPSIMON U OKpPY>KHOCTHU. BbI-
AeJIATH MOJHBINA KBaapaT ISl HaXOXKACHUS LIEHTpa
U pajuyca OKPY>KHOCTH MO €€ ypaBHEHHIO.
PemaTsk 3aa4M Ha HaXOXXASHUE TOUYCK Iepecede-
HUS OPSMBIX U OKPYXHOCTEH C MOMOIIBI0 METOJa
KOOpPJUHAT.
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IIpodoaiceHue

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

OcHOBHOE coaepiKaHue

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

Meton koopAauUHAT HNpPU PELICHUU
reoMeTpUYECKUX 3a]ad.
Hcnons3oBaHue MeTONa KOOPAUHAT
B MPaKTUYECKUX 3ajadax

Hcnosib30BaTh CBOWCTBa yrioBoro kodgduimenta
OpsIMOM TIpM PEUIEHUM 3ajad, Ui ONpeleJICHUs
pacmnoJIoKeHUsl IPAMOIL.

[IpuMeHATh KOOPAUHATHI IIPU PELICHUHU I'€OMETpPU-
YECKUX U INPAKTHYCCKHUX 3aJav, HJId IMOCTPOCHUSA
MaTeMaTUYEeCKUX MOJEJIEH peallbHbBIX 3a1a4 («Me-
TOJT KOOPJIMHAT).

ITos1b30BaATBHCA 1711 NOCTPOECHUSI U MCCIIEIOBAaHUN
nuGPOBBIMU PECYPCAMH.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHSI I'€OMETPUU

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

(84)

IlpaBusbHbIC MHOTOYTOJIBHUKH,
BBIYHCIIEHHE UX DJIEMEHTOB. YHCIIO
T U JJIMHA OKPYXXHOCTHU. J[nHa ay-
TM OKpPYXHOCTH. PamuanHasi mepa
yria.

IMnomane kpyra M ero 3JIEMEHTOB
(cexTopa u cermMeHTa). Beruucienue
mwromaneit Guryp, BKIIOYAOIIAX
3JIEMEHTBI Kpyra

PopMy/IMPOBATH OINpE/CICHUE MPAaBUIBHBIX MHO-
TOYTOJIEHUKOB, HAXOAUTh UX 3JIEMEHTHI.
I[To1b30BaTHCA MOHATHEM JJIMHBI OKPYXXHOCTH,
BBEJIEHHBIM C TTOMOIIBIO MTPABHUIIBHBIX MHOTOYTOJIb-
HHUKOB, OIIpeJeJsIsATh YUCJIO T, JJIUHY AyTd U pagu-
aHHYIO Mepy yrJa.

IIpoBOAMTE NEepexon oT pallMaHHOI Mephl yIia K
TpagyCHOM M HAOOOPOT.

OnpepesaTh momaib Kpyra.

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

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

HaxoauTe niomany B 3aadax peajbHON >KU3HU
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JABY>KeHUS MJI0CKO- IToHsITHE O ABHIKEHUH IIJIOCKOCTH. Pa36upaThb NpruMepsbl, WILTIOCTPUPYIONINE TOHSITHS

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

[IpyuMeHATHL mnapasieJbHbIM IIEPEHOC M CUMMeE-
TPUIO NPHU PEIICHUH T€OMETPHYECKHX 3anad (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, PaBHOOCIPEHHBINH U
3anus 3HaHUM? LIICHUE U CUCTEeMaTU3alusl 3HaHUM. PaBHOCTOPOHHUI TPEyTroJIbHUKHU, HNPSIMOYTOJILHBIN
(7 4) [Ipocreiimme reomerpudeckue Gu- TPEYTOJIbHUK, MeJIHaHa, OMCCEeKTpHUCa W BBICOTA
rypbl U UX cBoiicTBa. M3mepenue TPEeyTOJbHHUKA, TMapayeaorpaMmm, poMoO, MpsMo-
T€OMETPHUUIECKUX BEITMIVH. YTOJIBHUK, KBaJIpaT, TPAIelus; OKPY>KHOCTb, Kaca-
TpeyromsHHUKH. TenbHasl; PABEHCTBO U Tozmoone GUuryp, Tpeyroib-
ITapanrenbpHbIe U NEPISHIUKYJIISIP- HUKOB; MMapaJuIeIbHOCTh M IEPIICHIUKYJIISIPHOCTH
HBIE MPsSIMBbIC. OPSIMBIX, YTOJI MEXIY IPSIMBIMHA, CHMMETPHS OT-
OKpy>XHOCTB U KpyT. I'eomerpnue- HOCHUTEJIBHO TOYKH W MPSIMOW; JJINHA, PACCTOSTHUE,
CKHE NOCTPOCHHUSI. YTJbI B OKPYIK- BEJIMYMHA YIJIa, TUIOMA/Ib, IIEPUMETP.
HOCTH. BrnimcaHHbIE U OIMCaHHBIC Hcnosib30BaTh GOPMYJIbI: MepuMeTpa U IIIOMIATH
OKPY>KHOCTH MHOTOYTOJIBHUKOB. MHOTI'OyT'OJILHUKOB, JUIMHBI OKPY>XHOCTH W IUIOIIA-

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 kjlacca WM pacOpelieyiATh 10 COOTBETCTBYIOIIUM TEMAaTHUYECKUM pas3-
nenaM, U3ydaeMbIM B TEUCHHE Yy4YE€OHOro roja.



88

IIpodosicerue

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

OcHOBHOE coaepiKaHue

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

IIpsimast 1 OKPY>XHOCTB.
YeThIpéXyrojJpHUKN. BrincanHusle u
ONHUCaHHBIC YETHIPEXYTOJIHLHUKH.
Teopema IIndaropa n Hawama TpH-
roHomeTpun. Pemenue obumx tpe-
YTOJIBHUKOB.

IIpaBUIbHBIE MHOTOYTOJIBHUKH.
IIpeoOpa3oBanus miockocTu. JIBu-
xeHus. I[lomodue. CummeTpusi.
IInomans. Beraucienue miomanei.
IMnomanu mogo0HBIX GUTYP.
JlexapTOBBI KOOPAWHATHI HA TLIO-
CKOCTH.

BekTtopsl Ha miockocTH

I Kpyra, o0béMa NMPSMOYTOJIBHOTO MapajluieICu-
nesa.

OnepupoBaTh NOHATUSAMM: NIPSIMOYTOJIbHASI CUCTE-
Ma KOOpPJIMHAT, BEKTOpP; UCMOJIb30BATh ATH IOHS-
TUSL IS0 TIPEACTaBIICHUS JaHHBIX W PEIICHUs 3a-
a4, B TOM YHCJIE U3 APYTHX YUYEOHBIX MPEIMETOB.
PemaThb 3aa4YM Ha NOBTOPEHUE OCHOBHBIX ITOHSI-
TUH, WUIIOCTPALMIO CBS3€H MEXIy pa3IndYHbIMU
4acTsIMH Kypca. BbIGMPpPATh METOJ, sl PEIIeHUsI
3a/1a4H.

PewmiaTth 3aa4M 13 NOBCEIHEBHOMN JKU3HHU

IIpu pa3zpaboTke paboueil mporpaMMbl B TEMAaTHYECKOM IUJIAHWUPOBAHUU JIOJDKHBI OBITH YUTEHBI BO3MOXK-
HOCTH HMCHOJIb30BaHMS IJEKTPOHHBIX (IM(POBBIX) 0Opa3oBaTeIbHBIX PECYPCOB, SIBISIONINXCS Y4€OHO-METO-
JTUYECKUMH MaTepuanamMu (MyJIbTUMEIUIHBIE TIPOTPaMMBI, SJICKTPOHHBIE YYEOHHKHM W 3aJa9HUKH, DJICK-
TPOHHBIE OMOIMOTEKH, BUPTyaldbHBIE JaOOpaTOPHUH, UTPOBBIE MPOTrPaMMBbl, KOJUIEKIIUU HHUQPPOBBIX 00pa3o-
BaTEJIBHBIX PECYpPCOB), MCHOJIB3YEMBIMHU JUJIsl OOyYE€HMS] U BOCHHUTAHUS Pa3jIWYHBIX T'PYNII MOJb30BaTeleH,
MIPEJICTaBIICHHBIMHU B 3JICKTPOHHOM (IM(POBOM) BHU/JIE U PEaTM3YIOMIMMHU AUaakTHYeckue Bo3moxknoctn UKT,
coziepKaHuEe KOTOPBIX COOTBETCTBYET 3aKOHOJATEILCTBY 00 0Opa3oBaHHU.



NMPUMEPHAA PABOYAA NMPOrPAMMA
YYEBHOI0 KYPCA «BEPOATHOCTb U CTATUCTUKA».7-9
K/TACCbI

LE/IN U3YHEHUA YHEBHOIO KYPCA

B coBpemenHom mu¢poBOM MUpE BEPOSITHOCTh U CTATUCTHKA TIPH-
oOpeTatoT BcE OOJIBIIYIO 3HAYUMOCTD, KaK C TOYKH 3PEHUS MPAKTH-
YEeCKHX MPUJIOKEHUH, TaK U UX POJIM B 00pa30BaHUN, HEOOXOAUMOM
Ka)XIOMy 4eJIoBeKy. Bo3pacrtaeT uncio npodeccuii, mpu OBIaICHUHN
KOTOpBIMH Tpebyercs Xxopouiasi 0a3oBasi IOATOTOBKa B oOsacTu
BEpPOSITHOCTH M CTATUCTHKH, TaKas IMOATrOTOBKAa Ba)KHA IJIs IIPO-
JIOJDKEHUsT O0pa3oBaHMS W JUISl YCICIIHOW mpodeccnoHaIbHON
Kapbephl.

Kakaplii 4eJIOBeK IOCTOSIHHO IMPUHUMAET pPEIISHUsI Ha OCHOBE
MMEIOIINXCS] Y HEro NaHHBIX. A JUIsi 0OOCHOBAHHOTO IMPUHSTHS pe-
IICHHUSI B YCIOBUSAX HEIOCTAaTKa WJIM H30bITKAa MHGOpMalMKU HEOO-
XOJAUMO B TOM 4YHCJE XOpomo chOPMHUPOBAHHOE BEPOSTHOCTHOE M
CTAaTUCTUYECKOE MBIIIJICHHE.

MMeHHO mO3TOMY OCTPO BCTaa HEOOXOANMOCTH C(hOPMHUPOBATH Y
oOydarommuxcsi (YyHKIMOHAJIBHYIO T'PAaMOTHOCTH, BKJIIOYAIONIYIO B
ce0sl B Ka4eCcTBE HEOThEMJIEMOM COCTaBJSIONICH yMEHHUE BOCIIPUHM-
MaTh M KPUTHYECKU aHAJIU3UPOBATh WHGOOPMALMIO, TPEICTABIICH-
HYI0O B Pa3MYHBIX (QOopmax, NMOHHMATH BEPOSITHOCTHBIM XapakTep
MHOTHX pEaJbHBIX IPOIECCOB U 3aBUCUMOCTEH, MPOU3BOIUTH IPO-
cTeiire BEpOSITHOCTHBIE pacu€Thl. 3HAKOMCTBO C OCHOBHBIMU
MpUHIHAIIAMHU cOopa, aHaIM3a U MPEJACTABICHUS TaHHBIX U3 pa3iInd-
HBIX cep )KU3HH 00I[eCTBa U rOCyIapCcTBa MPUOOIIIaeT 00y YaronuX-
csl K OOIIECTBEHHBIM MHTEpecaM. V3ydeHne OoCHOB KOMOWHATOPUKH
pa3BUBaeT HABBIKM OpraHHM3alluM Iepedopa W Iojacuéra yuciaa Ba-
PHAHTOB, B TOM YHCJIE, B MPHUKIAJTHBIX 3a7adax. 3HAKOMCTBO C OC-
HOBaMM TeopuH rpadoB co3aaéT MareMaTHYeCKUil (QyHJIaMeHT AJis
bopmupoBaHus KoMHOeTeHIWI B oOiacTH WHGOPMATUKU U ITHPPO-
BBIX TeXHOJOTrui. [ToMrmMo 3TOro, mpn M3y4eHUH CTATHUCTHUKH U BE-
pOSITHOCTH 0O0OTAIIAIOTCsI MPEACTABICHUS Yy4YallluXCsi O COBPEMEH-
HOW KapTHHE MHpa M METOJax ero HccieloBaHus, (Gopmupyercs
IMIOHUMAaHHE POJIM CTATUCTUKH KaK UCTOYHHKA COIMAIBHO 3HAYUMOU
nHpOpPMAIMK U 3aKJIaJbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBbIIILJIE-
HUSI.

B coorBeTcTBHM € JAaHHBIMH LEISIMH B CTPYKTYpE IMPOTPaMMBbI
y4eOHOTO Kypca «BeposSTHOCTH M CTATUCTHUKA» OCHOBHOMW IIKOJIBI
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BBIJICJIEHBI CJEAYIOIIUE COAEPIKATEIbHO-METOANUYECKUE JIMHUU:
«IIpencraBnenue HaHHBIX M OMNHCATEJbHAs CTaTUCTUKa»; «Bepost-
HOCTB»; «DJIEMEHTBl KOMOMHATOpHKN»; «BBejneHne B TeOpHIo Tpa-
dom».

Conepxanue nunHuu «lIpeactaBieHne MaHHBIX U OIMcaTEJIbHAas
CTAaTHUCTUKA» CIYKUT OCHOBOW Uil (pOPMHUPOBAHUSA HABBIKOB pado-
Thl ¢ WH(OPMaUHWEH: OT YTEHUS M HHTEPIpPETAlnu HH(OOPMAaLHH,
MpeJICTaBJICHHOW B TabiuIlax, Ha auarpamMmax M rpadukax mo c6o-
pa, IpencTaBJI€HUs M aHalu3a JAaHHBIX C HCIOJIb30BAaHHUEM CTaTH-
CTUUYECKHNX XapaKTEPHUCTUK CPEIHUX M paccenBaHusA. PaboTast ¢ naH-
HBIMH, OOy4aroIIMecsl y4aTcsl CYUTHIBATh U UHTEPHPETUPOBATH JIaH-
HBIE€, BBIIBUraTh, apryMEHTHUPOBATh M KPUTHUKOBATh MpPOCTEHIINE
TUIIOTE3bI, Pa3MBIIUIITh Hajd (PaKTOPAMH, BBI3BIBAIOINIUMH H3MCEH-
YMUBOCTh, U OLUCHHUBATHL HUX BJIUAHHUC Ha paccMaTrpuBacMbIC BCIINYU-
HBI U IIPOLIECCHI.

NHTYyuTHBHOE OpeACTaBIEHHUE O CIy4allHOM U3MEHYHBOCTH, HC-
cleJOBaHUE 3aKOHOMEPHOCTEH U TEHJACHLUM CTAHOBUTCS MOTUBUDY -
IOLEH OCHOBOMU JJIs1 U3YyUYE€HUSI TEOPUU BeposATHOCTe. bonbuioe 3Ha-
YeHHE 30€Ch MMEIOT MNPAKTHYECKHE 3aJaHUs, B YAaCTHOCTH OIBITHI
C KJIACCUYECKHUMH BEPOATHOCTHBIMU MOJEIISIMU.

[ToHsiTHEe BEpPOSITHOCTH BBOJMUTCS Kak Mepa MpaBIONOA0OUs CITy-
gaiiHOTO cOoOBITHs. Ilpm M3ydeHHM Kypca oOydaromuecs: 3HaKOMST-
Ccsl C NPOCTEUIIMMHU METOJAMH BBIYMCIEHHUS BEPOSITHOCTEH B CIy-
YaMHBIX OKCIICPUMECHTAX C PaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMU
HCXOAAaMHM, BEPOSITHOCTHBIMHM 3aKOHAMH, MO3BOJISIIOINIUMHU CTaBUTh
U pemaTh 00see CI0XKHBIC 3a/1a4i. B Kypc BXOISIT Ha4YaJbHbIE TP/ -
CTaBJICHUA O cnyqaﬁHHx BEJIMYMHAX U UX YUCJIIOBBIX XapaKTCPUCTHU-
Kax.

Takxe B pamMKax 3TOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO 00y-
YaIOIIUXCsl ¢ MHOKECTBAMHU M OCHOBHBIMHU ONEpalUsIMH HajJ MHO-
J)KECTBAMH, PACCMATPUBAIOTCS NMPUMEPHI IPUMEHEHUS AJsl PELICHUs
3ajJ1a4, a TakyKe MCIIOJIL30BaHUs B JAPYIrUX MaTreéMaTHYECKHX Kypcax
U y4eOHBIX IpeaMeTax.

MECTO YYEBHOIO KYPCA B Y4EBHOM NJIAHE

B 7—9 knaccax uzy4aercs Kypc «BeposITHOCTb M CTaTHCTHKa,
B KOTOpPBIH BXOmsT pasaensl: «lIpeacTaBieHne MaHHBIX M OMNHCA-
TeJIbHAsl CTaTUCTUKa»; «BeposiTHOCTEY; «DiaeMeHThl KOMOUHATOPH -
Kn»; «BBeaeHue B Teopuro rpadoB.

Ha mn3yuenme maHHOTO Kypca OTBOAUT 1 y4eOHBIM 4ac B HEIEIIO
B T€UYSHHE KaXI0ro rojga odoyuenus, Bcero 102 yuyeOHbIX yaca.
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COZEPYAHME YYEBHOTO KYPCA (MO FO/IAM OBYYEHMS)

7 Knacc

I[IpencraBnenue naHHBIX B BUAE TaOIHIL], AUArpaMM, rpadUKOB.
3amorHEeHNE TaOINIl, 9TEHUE U MOCTPOCHUE AuarpaMM (CTOIOUKO-
BBIX (CTOJIOYATHIX) U KPYTOBBIX). UTeHUE Ipad)UKOB peasIbHBIX IPO-
eccos. V3Bieuenne nHpopmanuu U3 guarpamMM M TaOJIUIL, UCIOJb-
30BaHUE U MHTEPIpETAIUs JaHHBIX.

OmnmcaTtenpHasl CTAaTUCTHKA: CpelHee apu(pMeTHndecKoe, MeauaHa,
pa3max, HanOoJIbIIee U HauMEHbIIIee 3HaUCHNsI Habopa YHCIIOBBIX
naHHbIX. [IpuMepsl cirydailHOM U3MEHYHBOCTH.

CrydyaliHbIM SKCIEepUMEHT (OMBIT) U cilydaiiHoe coOwsiTHe. BeposiT-
HOCTh M YacToTa. POJIb MajJOBEpPOSITHBIX U MPAKTUUECKH TOCTOBEP-
HBIX COOBITHH B IIpHpOJie U B oOmecTBe. MOHETa M UrpajibHasl KOCTh
B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmuna, pedbpo. CreneHs BepmnHbl. Yncio pédep n cyMm-
MapHasi cTeneHb BepiminH. [IpencraBieHme o CBA3HOCTH  rpada.
Henun w uwmkisl. [Tytu B rpadax. O6xon rpada (9iiepoB myTh).
[Ipencrasnenue o6 opueHTHpOoBaHHOM rpade. Pemenue 3amau
¢ noMo1Ibio rpados.

8 knacc

[IpencraBieHne AaHHBIX B BHAE TaONHL, AUarpamm, rpadHuKOB.
MHOeCTBO, 3JIEMEHT MHOXECTBa, MOAMHOXecTBO. Ormepanuu
HaJl MHOXKECTBaAMH: OObEJIMHEHHE, IIepeceUeHUe, JOIOJIHECHHUE.
CaoiicTBa onepanuii HaJl MHOXKECTBAMH: MEPEMECTUTEIBHOE, COUe-
TaTeIbHOE, paclpeneNnuTesIbHOe, BKIIIoUeHus. VMcnons30BaHue rpa-
(buueckoro mnpejcTaBiIeHUsT MHOXXECTB JJIsl OMMCAHUS pPealbHbIX
OPOIECCOB U ABJICHUH, IMPHU PEIISHUHU 3a/1a4.

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

DneMeHTapHbIe COOBITHS CliydailHOro omnbiTa. CirydailHble COOBI-
Tus. BepositHocTn coObiTHI. ONBITE C PABHOBO3MOKHBIMH 3JIEMEH -
TapHbIMU cOOBbITUsIMU. Ciy4aiiHblii BbIOOP. CBsI3b MEXIAYy MalloBe-
POATHBIMH M MPAKTUYECKH JOCTOBEPHBIMU COOBITHUSIMH B IMPHUPOJE,
oOmiecTBe U HayKe.

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

ITporuBomnosoxueie coObiTHs. uarpamma Diinepa. O0benuHe-
HUEe U TiepecedyeHue cobObiTnii. HecoBmecTHbIe coObITHsI. Dopmyia
CJIO)KEHUsI BEPOSITHOCTEHN. Y CJIOBHAsA BEPOATHOCTH. [IpaBuiao ymMHO-
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s)kenusi. HeszaBucumbie coObiTusi. [lpencraBieHue dKCIICPUMCHTA
B BUJIC JiepeBa. Pelienue 3aj1ay Ha HaAXO0XKJICHUE BEPOSITHOCTEM € 1Mo~
MOIIBIO JIEpeBa CIIy4alHOTO AKCIEPUMEHTA, IuarpamMm Diiepa.

9 knacc

I[IpencraBnenue naHHBIX B BUAE TAaOIHI, AUAarpaMm, rpaduKoB,
WHTEpHpeTanus TaHHBIX. UTeHHe N mocTpoeHNe TalbuI, Juarpamm,
rpaUKOB MO PEATbHBIM JTaHHBIM.

ITepectanoBku u (pakropuan. CodeTaHHS M YHUCIO COYCTAHUH.
Tpeyronsauk Ilackams. Pemenne 3amad ¢ UCIOIB30BaHUEM KOMOU-
HaTOPUKHU.

I'eomeTpuueckas BeposTHOCTh. CrydalHBIH BRIOOp TOYKU U3 (pu-
T'ypbl Ha IIOCKOCTH, U3 OTPEe3Ka U U3 AyT'M OKPY>KHOCTH.

HUcneitanue. Ycmex u Heyaauda. Cepusi UCTIBITAHUH 1O MEPBOroO
ycniexa. Cepust ucnbltanuii bepuyiuin. BepositTHocTn coOBITHH B ce-
puu ucnelTaHuil bepuyiiu.

CnyuaiiHasi BeIMYMHA U paclpelieJIeHne BeposTHOCTeH. Martema-
TUYECKOe OXXKuaaHue u paucnepcus. IIpumMepsl MaTeMaTHYe€CKOTro
OXKHUJAHUSA KaK TEOPETHUYECKOrO CPEJHEro 3HA4YE€HHUs BEIWYHHBI.
MaremaTtndeckoe OKHIAHUE U TUCIIEPCUS CIIy4YallHOW BEIWYHHBI
«4YHCIO YCIEXOB B CEPUM HCHBITAaHUU bepHymmm».

ITousitue o 3akoHe OOMBIIUX 4YHceNl. M3MepeHHe BEepOsSITHOCTEH
C MOMOIIbI0 4acTOoT. Poib M 3HaUYeHHE 3aKOHA OOJIBIIMX YHUCEJ B
npupojae u obIiecTBe.

MIAHAPYEMBIE MPEAMETHBIE PE3Y/IbTATbI OCBOEHMA MPUMEPHOM
PABOYEN NPOIPAMMbI KYPCA (MO NOAAM OBYYEHUA)

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

7 Knacc

6 Yurarh WHpOpMAIUIO, NPEACTABICHHYIO B TaOJHMLax, Ha JHa-
rpamMMax; MpeACTaBJIATh JAaHHBIC B BHUJE TaOJWL, CTPOUTH JHUa-
rpaMmbl (CTOJIOMKOBBIE (CTOJIOUAThIE) U KPYroOBbI€) IO MacCUBam
3HAYEHUM.

6 OnuceIBaTh M WHTEPIPETHUPOBATH pEaJIbHBIC UHCIIOBBIC JaHHBIC,
NpeJcTaBJIeHHbIE B TaOJMIax, Ha AuarpamMMax, rpadukax.

6 Vcronp30BaTh JUISI ONMMCAHMS JTAHHBIX CTATUCTUYECKHE XapaKTe-
pUCTHKHU: cpeaHee apudMeTHYecKoe, MearaHa, HanOoblIee U
HauMeHbIlIee 3HAaYSHHUsI, pa3Max.
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6 IMeTh mpeacTaBlIeHUE O CAy4dYalHON M3MEHYHBOCTU Ha MpUMEpax
eH, (QU3NYECKUX BEJIWYHH, AHTPONOMETPUYECKHX  [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, AHarpamMm, rpadUKOB.

6 OnuceIBaTh JaHHBIE C MIOMOIIBIO CTATUCTUYECKUX MTOKa3aTeIen:
CpeIHUX 3HAUYEHWH W MEp paccemBaHUs (pa3Max, OUCIIEPCHS U
CTaHJapTHOE OTKJIOHEHUE).

6 HaxonuTh 49acTOThl YHCIOBBIX 3HAYEHUW M YaCTOTHI COOBITHH,
B TOM YHCJIE 10 pe3yJibTaTaM HU3MEPEHUI M HaOJIIOJICHUN.

6 HaxonuTh BEpOSITHOCTH CIIydallHBIX COOBITHH B OIBITaxX, 3Has BE-
pPOSITHOCTH DJIEMEHTApHBIX COOBITHI, B TOM 4YHCIE B ONBITaX
C PaBHOBO3MOXHBIMHU 3JI€MEHTapHBIMH COOBITHSIMH.

6 Mcnonp3oBaTh rpadguueckue MOJICIN: ASPEBO CIy4YalHOIr'0 dKCIIe-
pUMeHTa, quarpamMMbl Dinepa, 4HcJIoBasi IMpsiMasi.

6 OnepupoBaTh HNOHSATHUSIMH: MHOYXECTBO, MOJAMHOKECTBO; BBIIOJI-
HSTH OIEpanuy HajJ MHOXKECTBaMH: OObEIMHEHHE, IepeceucHue,
JIOMOJIHEHHE; NEepPeUUCIATh JJEMEHThl MHOXECTB; NPUMEHSITh
CBOMCTBA MHOJKECTB.

6 Vcnonp30BaTh rpauueckoe MpeaCcTaBICHUE MHOXXECTB M CBSI3EH
MEXy HHUMH ]Il ONUCAaHUsS 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 TAOJWIl, AUAarpamMm, rpaduKoB.

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

6 Vcnonp30BaTh OoNMcaTEeIbHBIE XAPAKTEPHUCTHUKH JUISI MAacCHUBOB
YHCJIOBBIX JAHHBIX, B TOM YHCJIE CPETHHE 3HAUCHUSI U MEpPHI pac-
CEeUBaHUsI.

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

6 HaxonuTh BEpOSITHOCTHU CIIy4alHBIX COOBITHH B M3yYEHHBIX OIIBI-
Tax, B TOM YHCJI€ B ONBITaX C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBI-
MU COOBITHSMH, B CEPHUSIX HCHBITAHWI IO MEPBOTO ycliexa, B ce-
pusix ucnslTanuii beprynnu.
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6 IMeTh mpeacTaBlIeHUE O CIy4yaillHONM BEJIWYMHE U O paclpenese-
HUU BEPOSITHOCTEH.

6 IMeTh nipencTaBieHHe O 3aKOHE OOJIBIIMX YHCEN KaK O IpOsiBie-
HUY 3aKOHOMEPHOCTH B CIy4YallHOM M3MEHYHUBOCTH U O POJIH 3a-
KOHa OOJIFIIMX YHCEJ B MPUPOJIC U OOMISCTRBE.
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1933BUH 6—G "VHULYWILYW

G6

TEMATMYECKOE MJIAHMPOBAHME YYEBHOTO KYPCA
(MO rOZIAM OBYYEHMS)

7 knacc (He MeHee 34 )

HasBaHue

pa3gesia (TeMbl)
(umcao0 yacoB)

OcHOBHOE coaepiKaHue

XapaKTepHCTPlKa AeATEe/IbHOCTH oﬁy!mlomnxca

(749)

IlpeacraBnenune
AAHHBIX

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

I'paduyeckoe mpencTaBlIeHHUE TaH-
HBIX B BHUJE KPYTrOBBIX, CTOJIOMKO-
BBIX (cTONIOYATHIX) AuarpamMm. Yre-
HHE U mocTpoeHue auarpamm. IIpu-
MepbI IeMOTrpadUIECKUX JTHATPAMM.
IIpakTnueckass pabora «/marpam-
MBbD»

OcBaMBaTh CHOCOGBI IIPCICTABICHUS CTATUCTHYE-
CKHMX JaHHBIX W YHCJIOBBIX MAacCHBOB C ITOMOIIIBIO
TabJaWI[ U OHarpaMM C HCHOJIb30BAaHUEM aKTyallb-
HBIX M BaXKHBIX JaHHBIX (IeMorpaduyueckue aaH-
HBIE, IPOU3BOJICTBO IPOMBIIIJIEHHON U CEJIbCKOXO-
3HCTBEHHON MPOJYKIIUH, OOIIECTBEHHBIC M IIpU-
POIHBIC SIBICHUS).

H3y4aTb MeTOABbI paboTHl C TAOIUYHBIMU U rpadu-
YECKUMH TPEACTABICHUSIMH JaHHBIX C ITOMOIIBIO
U(PPOBBIX PECYPCOB B XO€ NPAKTHIECKHUX padoT

(84)

OnucareibHas
CTAaTHUCTHKA

Yucnossle Habopbl. Cpeanee apud-
METHYECKOE.

Menuana 4uciaoBoro Habopa. YcToii-
YHUBOCTb MCIHMAHBI.

ITpaktraeckast pabora «Cpenaue

3HAYCHUSD.

Hawubosnbiiee 1 HauMeHbIlIee 3Hade-
HUsI YUCIIOBOTO HabOopa. Pazmax

OcBauBaTh MOHATHUSA: YUCIOBOH HAbOp, Mepa LeH-
TpaJIbHOH TEeHJCHIMHU (Mepa LIEHTpa), B TOM YHCIIe
cpenHee apudmeTuyeckoe, MeaHaHa.

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

H3y4yaTh CBOMCTBA CpEeIHUX, B TOM YHUCJIC C TOMO-
1IBIO M (GPOBBIX PECYPCOB, B XOA€ ITPAKTHYESCKUX
pabor.
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IIpodoaiceHue

HasBaHue

pa3gesia (TeMbl)
(umcao yacoB)

OcHOBHOE coaepiKaHue

XapaKTepHCTPlKa AeATe/IbHOCTH oﬁy!mlomnxca

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

PewmaTh 3aja4M Ha BHIOOp crioco0a OMHCAaHUS JTaH-
HBIX B COOTBETCTBUU C HpHpO,HOﬁ JAaHHBIX U LCIIsA-
MU HUCCIJICOJOBaAHUsL

Ciay4yaiiHas U3MeH-
YHUBOCTh

(64)

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

IIpakTnueckas pabora «CrydaitHast
H3MEHYHBOCTE»

OcBauBaTh NOHATHUSA: YaCTOTA 3HAYCHUH B MacCUBE
JIaHHBIX, TPYIIIMPOBKA JaHHBIX, THCTOrPAMMa.
CTpouTh U aHAJIM3UPOBATh TUCTOrPAaMMbI, MO GH-
paTh NOAXONAIIMN IIAr TPYHIHPOBKH.

OcBauBaTh rpadpuyeckue OpeAcTaBICHUS Pa3HBIX
BUJIOB CIIy4allHOH W3MEHYHMBOCTH, B TOM YHCIIE C
IMOMOIIBIO ITU(PPOBBIX PECYpPCOB, B XOJI€ IIPAKTHYE-
CKOil pabOTHI

BBeaeHue B TeopHIo
rpadosB

(44)

I'pad, Bepmmnua, pedpo. IIpencras-
JICHHE 3aJa4u C INOMOUIbI0 Trpada.
CreneHs (BaJIEHTHOCTH) BEPIIMHBIL.
Yucno pédbep U cyMMapHasi CTEIICHb
BepunH. Ilens u nukia. IlyTs B rpa-
¢e. IlpeacraBreHne O CBSI3HOCTH
rpada. OOxox rpada (dimeposn
nyTh). [IpeacraBienne o6 OpueHTH-
poBaHHBIX rpadax

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

OcBauBaTh NOHATHUSA: ITYTh B rpade, dHIepoB My Th,
o0xon rpada, OpueHTUPOBAHHBIN Tpad.

PemiaTh 3aJa4M Ha MOMCK CyMMBbI CTENEHEN Bep-
mH rpada, Ha MOMCK 00xoma rpada, Ha ITOHCK
nmyTeil B OpUeHTHPOBaHHBIX rpadax.

OcBauBaTh CIOCOGHI MPEICTaBICHUS 3a4a49 U3 Kyp-
ca anreOpbl, r€OMETPUH, TEOPHUH BEPOSTHOCTEH,
JIPYTUX MPEJAMETOB C OMOIIbIO rpadoB (KapThl,
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L6

CXEMBI, JJIEKTPUYCSCKHUE Iend, (PyHKIHMOHAJIbHbIC
COOTBETCTBUS) Ha MpUMEpPax

BeposiTHOCTh U 4Ya-
CTOTa CJIy4aitHOTO
COGBITHSA

(44)

CrnyyallHBI ONBIT UM Clly4daiiHoe
coOrITHEe. BeposiTHOCTE M "acToTa
coObITUA. PONIE MaOBEPOSITHBIX U
MPAKTUYIECKU JOCTOBEPHBIX COOBI-
THUI B IpHUpoOJie U B oOmiecTBe. Mo-
HETa U UrpajibHasi KOCTh B TEOPHUU
BEPOSITHOCTEM.

IIpakthueckast pabdora «Yacrora
BBIMIAJCHUS OpJIay

OcBauBaTh NOHATHSA: CIyJalHBII ONBIT U CIIy4aii-
HOE COOBITHE, MAJTOBEPOSATHOE U MPAKTUYECKH JIO-
CTOBEpHOE COOBITHE.

HM3yyaTh 3HAUUMOCTH MaJOBEPOSITHBIX COOBITHI B
npupoae U OOIIeCTBE Ha BaXKHBIX IpUMepax (aBa-
pyH, HECYACTHBIC CIIy4au, 3allluTa IIePCOHAIBLHON
uH(popMalu, repeiada JTaHHbIX).

HM3y4aTh ponb KIACCHYECKUX BEPOSITHOCTHBIX MO-
neneir (MoHeTa, UTrpajibHasi KOCTh) B TEOPHH BEpPO-
SITHOCTEH.

Ha6ioaaTh M U3y4aTh 4acTOTy COOBITHI B MpO-
CTBIX DKCIIEPUMEHTaX, B TOM YHCJIE C ITOMOIIBIO
IU(POBBIX PECYpPCOB, B X0OJI€ MPAKTHYECKONH paboThI

0600611IeHNE, KOH-
TpoOJib

(54)

IIpencraBnenne panubix. Omnuca-
TeJabHAasi CTATHUCTHKA. BeposTHOCTH
CIIy4ailHOTO COOBITHS

IIoBTOPATH M3yueHHOE M BbICTPAMBATBL CHCTEMY
3HAHUU.

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

HasBaHue

pasaesa (TeMbl)
(uucao 4yacon)

OcHOBHOE coaepiKaHue

Xapax’repuc*m Ka AeATeJIbHOCTH 06yqaloumxc;1

(44)

IloBTOpEHUE
7 xJIacca

Kypca

IIpencraBnenne paHHbIX. Onmuca-
TenbHass cratuctuka. CiyyaiiHas
U3MEeHYUBOCTh. CpeHHue YUCIOBOTO
Habopa.

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

IIoBTOPATHE M3yUYeHHOE W BbICTPAMBATBL CHCTEMY
3HAHUU.

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

PemaThb 3asa4M Ha onpeneneHne 4acTOoThl Cilydaii-
HBIX COOBITHI, 00CYXJICHHE TTPUMEPOB CIIyJdalHBIX
COOBITHI, MaJTOBEPOSITHBIX U ITPAKTHYSCKH JOCTO-
BEPHBIX CIIyYalHBIX COOBITHII, X POJIM B IPUPOIE
¥ KU3HHU YeJIOBEeKa

Onucare/sibHasi CTa-
TUCTUKA. PacceuBa-
HUE JaHHbIX

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

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

HEHHE,
HHUE.

NepeCcecUYCHUC, JOITOJIHE-

(4 9) MBI PacCEeHBaHUS BbiaBUraTh runoTe3bl 00 OTCYTCTBHHM WIIH HaIH-
9UW CBS3W MO JAUarpaMMam pacCeHUBaHUs.
CTpoOUTH nuarpamMMbl pacCEUBaHUS MO UMECIOIIUM -
CdA JAaHHbIM, B TOM YHCJIC C TIOMOIIIBIO KOMHb}OTepa
MHoXecTBa MHOXeCcTBO, MOAMHOXKeCcTBO. Orme- OcBaMBaTh NOHATHUA: MHOXECTBO, 2JIEMECHT MHOXKE-
(4 4) pauuu HaJx MHOXECTBaMH: OOBeIu- CTBa, IIOJIMHOKECTBO.

BbINOJIHATH Oonepanyuy HaJ MHOXXECTBaMH: 00be-
JUHEHUeE, IIepeceuyeHue, JONOJIHCHHUE.
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CpoiicTBa omnepauuid Haj MHOXe-
CTBaMHU: IMEPEMECTUTEIILHOE, coue-
TaTeJbHOE, pacnpenenuTenbHoe,
BKJIFOUCHMUS.

I'paduueckoe mpeacraBiieHHEe MHO-
JKECTB

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

BepoAaTHOCTB
c/ly4yaiiHOTro
COGBITHUSA

(6 4)

DOnemeHTapHble coObITHA. Crydaii-
Hble CcOObITHS. bBraronpusitcTByio-
IIIHe dJIEMEeHTapHbIe cOObITHs. Bepo-
SITHOCTU cOOBITHI. OMBITHI C PaBHO-
BO3MOKHBIMH SJIEMEHTapHBIMU
coObrTrsiMu. CirydaiiHbI BEIOOD.
IIpakTtnueckass pabota «ONBITEI C
pPaBHOBO3MOXXHBIMH  3JIEMEHTAPHBI-
MU COOBITHUSIMH

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

PelraTh 3aja4M Ha BBIUUCIICHHUE BEPOSITHOCTEH CO-
OBITUH IO BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITHN
CIIy4allHOIr'O OITbITa.

PelaTh 3aja4M Ha BBIUHUCIICHHE BEPOSITHOCTEH CO-
OBITHH B OIBITAX C PABHOBO3MOXHBIMH dJIEMEHTap-
HBIMH COOBITHSIMH, B TOM YHCJIE C ITOMOIIBIO KOM-
mBIOTEpa.

IIpoBOAUTE U U3y4YaTh OMBIThI C PABHOBO3MOXHBI-
MU 2JIEMEHTAPHBIMHU COOBITHSIMH (C UCTIOJIB30BAHU -
€M MOHET, UI'paJIbHBIX KOCTEH, APYrux MojeJeil)
B XOJe NIPaKTUIeCKOH 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 MOHSATHSA: JIEPEBO Kak rpad Oe3 1ukia,
BUCsiUasi BeplinHa (JINCT), BETBbL JIEpEBA, MyTh B
JiepeBe, IuameTp JepeBa.

H3y4yaTh CBOWCTBaA JcpeBa: CyIICCTBOBAHHE BHCS-
'-Ieﬁ BEPLINHBI, CAUNHCTBEHHOCTb IMyTH Me)KJIy ABY-
MsI BEpIIMHAMHU, CBSI3b MEXKIY YHCIIOM BEDPIIUH H
quciioMm péoep.
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IIpodoaiceHue

HasBaHue
pa3gesia (TeMbl)
(umcao yacoB)

OcHOBHOE coaepixKaHue

XapaKTepHCTPlKa AeATe/IbHOCTH oﬁy!mlomnxca

PemraTh 3a/ja4M Ha NIOMCK U NIEPEYUCIICHUE TTyTEN
B JIepeBe, ONPEACIICHUE YHCJIa BEPIIMH Wi pEdep
B JAepeBe, 00xoa OMHApHOTrO JepeBa, B TOM YHCJIE C
MIpPUMEHEHHEM IIpaBUIa YMHOXKCHHUS

Ciny4yariiHble
COGBITHSA
(8 4)

ITporuBononosxHoe coObITHe. [na-
rpamMma Diniepa. OObeAWHCHUE U
nepeceueHne cobwiTuii. HecoBmecT-
HBIe COOBITHSI. DOpMysa CIOMKESHUS
BepositHocTell. [lpaBuio ymHOXe-
HUSI BEpOSITHOCTEN. Y ClOBHasi BEpPO-
SITHOCTb. He3zaBucuMbIe COOBITHSI.
IIpencraBnenue ciaydallHOro 3KcIe-
pUMeHTa B BHIE AcpeBa

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

HN3yyaTh TeopeMbl O BEpPOSITHOCTH OOBEIAWHEHUS
IBYyX COOBITHII ((POPMYJIBI CIIOKEHUSI  BEPOSITHO-
cTen).

PemaTsh 3aja4M, B TOM YHCJIe TEKCTOBBIC 3a/Ja4
Ha OIpe/esIieHHe BEPOSATHOCTEH OOBEIMHEHUS |
repecedeHust COOBITHI C MOMOIIBIO YUCIOBOH MPsi-
MO, numarpamm Dinepa, GOpMyIbl CI0KEHUS Be-
POSTHOCTEH.

OcBauBaTh NOHATHUS: MPABWIO YMHOXECHUS BEPO-
SITHOCTEH, YCJIOBHAasI BEPOSITHOCTHb, HE3aBUCHUMBIC
COOBITHSI ASPEBO CIIy4aifHOrO OMBITA.

H3y4yaTh cBoOWCTBa (OnpenesieHus1) HE3aBUCHMBIX
COOBITHH.

PeinaTh 3aja4M Ha OomnpeJelICHUE W HCITOJb30BaHUE
HE3aBUCHUMBIX COOBITHH.
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PemiaTh 3aJa4M Ha NOUCK BEPOSTHOCTENH, B TOM
4HuClie YCIOBHBIX, C HCIIOJIB30BAaHUEM JE€peBa CIIy-
4alHOT'O ONbITa

060611eHUe,
KOHTPOJIb
(4 4)

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

IoBTOPATHL HM3yueHHOE U BBICTPAMBAThL CUCTEMY
3HAHUM.

PemiaTe 3a/ia4M Ha TpeACTaBICHUE U OMHUCAHHUE
JIaHHBIX C ITOMOIIBIO U3YyYEHHBIX XapaKTEPHUCTHK.
PemaTs 3aga4yu c npuMeHeHHeM rpados.
PemaTh 3aja4M Ha HaXOXKJICHUE BEPOSITHOCTH CITy-
9aifHOTO COOBITHSI IO BEPOSITHOCTSM D3JIEMEHTap-
HBIX COOBITHI, B TOM YHCJE B ONBITaAX C PABHOBO3-
MOYXHBIMH 3JIEMESHTAPHBIMH COOBITHSIMH.

PemraTh 3asa4M Ha HaxOX/JEHHUE BEPOSITHOCTEH
OOBETMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHC-
JIe He3aBUCHUMBIX, C HCITOJIb30BAHUEM IpaHISCKUX
MPEeJACTaBIICHUI U JepeBa CIy4aiHOro OIBITA.
PemaTh 3aja4M Ha NEepeyHCIICHHE KOMOHWHAIIUN
(duciia TIepecTaHOBOK, YHMCJIa COYETaHWil), HAa Ha-
XOXKJCHHE BEPOSITHOCTEH COOBITHI C MPpUMEHEHHEM
KOMOWHATOPHKH, B TOM YHCJIE C HCIIOJIB30BAaHHEM
TpeyroabHuka Ilackamns




ol

9 knacc (He MeHee 34 u)

HasBaHue

pasaesa (TeMbl)
(uucao 4yacon)

OcHOBHOE coaepiKaHue

Xapax’repncn«ma AeATeJIbHOCTHU o6yqamnmxc;1

(44)

IloBTOpEHUE Kypca
8 kiy1acca

IIpencraBnenune paHHbIX. Omuca-
TellbHasE cTaThcTuKa. Onepanuu
Hag coObITusiMu. HeszaBHCUMOCTEH
COOBITHI

IIoBTOPATH HU3yuyeHHOE U BBICTPAaMBaTh CHUCTEMY
3HaHUMN.

PemiaTh 3aja4M Ha OpeACTaBICHHUE U ONHUCAHUE
JaHHBIX.

PemiaTh 3aja4yM Ha HAaXOXIEHHE BEPOATHOCTEU
oO0BbeTMHEHHUS U TIEPECEUYCHUs] COOBITHI, B TOM YHC-
JIe He3aBHCUMBIX, C MCIIOJIb30BaHHEM IpadUISCKUX
OpEeACTaBICHUN U JiepeBa CIIydallHOrO OIbITa.
PemiaTh 3aJa4M Ha NEpeUYHUCICHUE KOMOWHAIIHH
(duciia MepecTaHOBOK, YHCJIAa COYCTaHWil), HA Ha-
XO0JICHUE BEPOSITHOCTEH COOBITHI C IPUMEHEHUEM
KOMOWHATOPHUKH, B TOM YHCJIE C HCIIOJIH30BAHHEM
TpeyroabHuka [lackans

(44)

JJIeMeHTbI KOMOU-
HaTOPUKHU

KomMmbOmHaTOpHOE TPAaBHIIO yMHOXE-
Husi. IlepectanoBku. @akTopuall.
CouertaHus M YHUCJIO COYCTaHUM.
Tpeyronsnux Ilackansa. IlpakTuue-
ckast pabora «Beraucienne BeposiT-
HOCTEH C HCIIOJIb30BAaHHEM KOMOH-
HAaTOPHBIX (YHKIHH SIIEKTPOHHBIX
TaOIUID»

OcBavBaTh NOHATHS. KOMOMHATOPHOE IPABUIIO
YMHOKCHHUSI, YIIOpsIIOYSHHas apa, Tpoika o0b-
€KTOB, IepeCcTaHOBKa, (pakTopHas yucia, coyera-
HHE, YHCJIO COYEeTaHUl, TpeyrojabHuK [lackass.
PemaTh 3aJa4M Ha MEPEUNCIICHUE YIIOPSI0YCHHBIX
map, TPOEK, MEePEYUCIICHHE MePECTAaHOBOK M code-
TaHUH JIEMEHTOB PAa3JIMYHBIX MHOXECTB.

PernaTsh 3aja4M Ha IPUMEHEHHUE YHCJIa COYSTAHUN
B anreOpe (cokpaméHHoe yMHOKeHue, onHoM Hero-
TOHA).
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PemiaTb, IPUMEHAA KOMOHMHATOPHKY, 3a/a4yll Ha
BBIYHCIJICHHE BEPOSITHOCTEH, B TOM YHCJIIE C TTOMO-
IO DJIEKTPOHHBIX TAOIHUII B XOI€ MPAKTHISCKON
paboTsl

leomMeTpuyecKas
BEpOATHOCTD
(4 4)

I'eoMeTpuyeckas BeposiTHOCTb. Ciy-
YalHBIH BBEIOOP TOYKH W3 (QUTYPEHI
Ha IUIOCKOCTH, U3 OTpEe3Ka, U3 JyTr’
OKPY>KHOCTH

OcBauBaTh NOHATHE FEOMETPUIECKON BEPOSTHOCTH.
PemiaTh 3aa4M Ha HaXO0XKJCHHUE BEPOSITHOCTEH B
ONbITax, NPEJACTABUMBIX KaK BBIOOP TOYCK W3 MHO-
TOYTroJabHUKA, Kpyra, OTpe3ka WM IYTH OKPY>KHO-
CTH, YHUCJIOBOT'O MPOMEXKYTKaA

HUcnbiTaHus
BepHyniu
(6 1)

HcnreiTanne. Ycnex u Heyaava. Ce-
pHsI UCTIBITAHUM 1O TIEPBOTO yCIIeXa.
WUcnerranusa bepnynnu. BepositTHo-
CTH COOBITHII B CEepHH HCHBITAHUN
Bepnymn. [IpakTugeckast padorta
«Hcnbrranus bepuynnn»

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

PelaTh 3aJa4M Ha HaXO0XXIECHHUE BEPOSITHOCTEH CO-
OBITHI B CEpHH WCIIBITAaHUN IO TIEPBOrO ycmnexa, B
TOM YHCJIE C IPUMEHEHHEM (POPMYJIbI CYMMBI I'€0-
METPUUYECKON MPOrpeccui.

PemiaTh 3aa4M Ha HaXOXIEHHE BEPOSATHOCTEN
3JIEMEHTAPHBIX COOBITUN B cepuUM UCIBITAaHUN bep-
HYJJIM, Ha HaXO0XJEHUE BEPOSTHOCTU ONpeaes€H-
HOI'O YMCJia YCIIEXOB B CEpUH UCTIBITAHUN bepHynnu.
H3yuyaTh B X0/J€e NPAKTUYECKOH pPaGoOTHI, B TOM
YHCIIe C TOMOIIBIO IIU(PPOBBIX PECYpPCOB, CBOMCTBA
BEPOSITHOCTH B CEPHU HUCIHBITAaHUN bepHym

CnyyaiiHas
BeJIMYMHA
(6 4)

CrygaiiHass BeJIMYWHA W pacIpe]ie-
JIleHue BeposTHocTel. Maremaru-
4eCcKOe OXKUJAHHE U JIUCIEPCHs
ciydaiiHoi BennuuHbl. I[lpumepsl
MaTEMaTHUYIECKOTO OXXUJIAaHUS KaK

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

H3y4yaTh U 06CYKAATh IIPUMEPHI JUCKPETHBIX U HE-
NPEPBHIBHBIX CIIy4alHBIX BEJIMYUH (POCT, BEC 4UEJIO-
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IIpodosicerue

HasBaHue
pa3gesia (TeMbl)
(umcao yacoB)

OcHOBHOE coaepiKaHue

XapaKTepl/lCTHKa AeATeJIbHOCTHU 06yqalonmxca

TEOPETUYECKOI'0 CPEIHETO 3HAYCHHUS
BEJIMYUHEL.

TToHsiTE O 3aKOHE OOJBIINX YHCE.
HN3mepeHue BepoOATHOCTEH C MHOMO-
mbI0 4YacToT. [IpumMeHeHme 3akoHa
OOJIBIINX YHCET

B€Ka, YMCIEHHOCTh HACEJICHUsI, IPYyTHe N3MEHYH-
BbIC BEJIMYUHBI, PACCMaTPUBAaBIIIHUECS B KypCce cTa-
THUCTHUKH), MOJICIILHBIX CIIyYalHBIX BEJIMYHH, CBSI-
3aHHBIX CO CIIy4alilHBIMHM onbITaMu (O6pocaHue Mo-
HETBI, UIPaJIbHONW KOCTH, CO CIIyJYallHbIM BBIOOPOM
H T. IL.).

OcBavBaTh NMOHATHUA: MAaTEMAaTHYECKOE OXUIAHHUE
cily4yailHON BEJIMYMHBI KaK TEOPETUYECKOE CpeJHEee
3HaUC€HUE, AUCHEepCcHUs ClydalHOM BEJIMYMHBI Kak
aHaAJIOT JUCIIEPCHUH YHCIIOBOrO Habopa.

PemraTh 3aJa4y Ha BBIYMCIICHHE MAaTE€MaTHYECKOIO
OXXHUJAHUSI U JIUCHEPCUU IUCKPETHON ciydalHOU
BEJIMYUHBI 10 3aJaHHOMY PACIpEAeICHUIO, B TOM
4YHCIIEe 3a/1a4, CBSI3aHHBIX CO CTPAXOBAaHUEM U JIOTE-
pesMu.

3HAKOMMUTBLCA C MAaTeMaTUYECKHUM OXHUIAAHUEM U
JUcCIiepcueil HEeKOTOPBIX pachpelesleHuil, B TOM
YHCIIe paclpeieNICHUs] CIIyJalHOW BEIWIHHEI
«YHCJIO YCHEeXOB» B C€pUHU UcHbITaHUN bepHyu.
H3y4yaTh 4acTOTy COOBITHS B IIOBTOPSIFOIINXCSI CITY-
YJaWHBIX OIBITaX KaK CIyYalHYIO BEIUYIHNHY.
3HAKOMMUTBCSA C 3aKOHOM OoJbIHX dncerd (B popme
Bepnynnmn): npu GOJBIIOM YHCIIE OINBITOB YacTOTa
CcOOBITHSI 6JIM3Ka K €ro BEPOSITHOCTH.

PemraTh 3aja4M Ha U3MepeHHUE BEPOSITHOCTEN € MO-
MOIIBIO YaCTOT.
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06Cy>XAaTh pOJIb 3aKOHA OOJIBIINX YUCET B 00OCHO-
BaHUM YAaCTOTHOTO METOJA HM3MEPEHUs] BEPOSATHO-
cTen.

OG6Cy>XAaTh 3aKOH OOJIBIIINX YHCEII KaK IPOsBIIE-
HUE CTaTHCTHYECKOW YCTOWYHBOCTH B N3MEHUYHBBIX
SIBICHUAX, POJb 3aKOHA OOJBIINX YHCEI B MIPHUPOJIE
" B KM3HU YeJIOBEKa

0GoGeHue, IlpencraBnenne nmanHbIX. Omnwmca- IoBTOPATH M3ydyeHHOE U BBICTpAaMBaTh CUCTEMY
KOHTpPOJIb TeJIbHAsl CTaTUCTHUKA. BeposiTHOCTH 3HAHUH.
(10 4) CIIy49alHOTO COOBITHS. DJIEMEHTBHI PemaTh 3aja4M Ha IPEACTABICHHUE U OIHCAHHE
KoMOuHaTopuku. CiydailHbIE BEJH- JTaHHBIX.
YUHBI U paclpeaeICHUs PemaTh 3aa4y Ha HaXO0XJACHHUE BEPOSITHOCTEH CO-

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

IIpu paszpaboTke paboueil nporpaMMbl B TEMAaTHYECKOM I[JIAHUPOBAHHUHU JIOJKHBI OBITh YYTEHBI BO3MOX -
HOCTH HMCIHOJb30BAaHMS 3JEKTPOHHBIX (IM(POBBIX) 0Opa3oBaTEeIbHBIX PECYPCOB, SIBISIONINXCS ydeOHO-METO-
JIUYECKHMH MaTepHaliaMu (MyJIbTUMEIUWHBIE IIPOrpaMMBbl, 3JIEKTPOHHBIE YUYEOHMKH M 3aJadyHUKH, DJICK-
TPOHHBIE OMOIMOTEKH, BUPTyaldbHBIE JaOOpaTOPHUH, UTPOBBIE MPOTrPaMMBbl, KOJUIEKIIUU HHU(PPOBBIX 00pa3o-
BaTEJIbHBIX PECYpPCOB), MCHOJIB3YEMBIMH JJIsi OOyYE€HHsS] W BOCHHUTAHUS PA3JIMYHBIX TPYIIl I10JIb30BaTeleH,
MIPEJICTaBIEHHBIMHU B 3JICKTPOHHOM (IM(PPOBOM) BHU/JIE U PEATM3YIOMIMMU AUaakTHYeckue Bo3moxxHoctn UKT,
coziepKaHUuEe KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 0Opa3oBaHHU.
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