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INOACHUTEJIbBHAS 3AIINCKA

OBIIASA XAPAKTEPUCTUKA YUEBHOI'O ITIPEJIMETA «MATE-
MATHUKA»

Pabouast nporpamma Akagemudeckoii rumuasuu um. [1.I1. Makcumo-
BUYA [0 MaTeMaTHKe Ui o0ydJaromuxcs 5—9 kiaccoB pa3paboTaHa Ha Oc-
HoBe DeiepanbHOro rocyIapcTBEHHOIO 00Pa3oBaTeIbHOTO CTaHAapTa OCHOB-
HOTO 00IIIero 00pa30BaHusl ¢ Y4ETOM U COBPEMECHHBIX MUPOBBIX TPEOOBaHUIA,
MPEIbABICMBIX K MaTeMaTHUYECKOMY OOpa30BaHHIO, M TPAAUIMH pPOCCHI-
CKOT0 00pa30BaHUs, KOTOPHIE 00CCIICUNBAIOT OBJIAJICHIE KIFOUEBBIMU KOMITE-
TEHIMSIMH, COCTABIIIOIIMMHI OCHOBY UI HEIPEPHIBHOTO O0pa3OBaHUA U Ca-
MOpPAa3BUTHSA, & TAKXKE IIETIOCTHOCTH OOMIEKYIETYPHOTO, IMYHOCTHOTO ¥ TI03HA-
BaTEJIBHOI'O Pa3BUTHs o0ydaromuxcs. B paboueii mporpamMme yuTeHbI WeH U
nonoxeHns KoHuenmuu pa3BuTus MaTreMaTHueckoro oopasoBanus B Poccuii-
ckoit denepanuu. B snoxy uudpooii Tpanchopmarmu Beex chep uenoneue-
CKOH JEATEIHHOCTH HEBO3MOXHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEIO-
BEKOM 0e3 0a30BOI MaTeMaTHYSCKON TIOATOTOBKH. Y Ke B IIKOJIE MaTeMaTHKa
CIIY’)KUT OTIOPHBIM TPEAMETOM JJISI U3YUCHHSI CMEKHBIX JTHCIHUILINH, a ITOCIe
IIKOJIBI pealbHOW HEOOXOIMMOCTBIO CTAHOBHUTCS HETIPEPBIBHOE 0Opa30BaHuE,
910 TpeOyeT MOJTHOLEHHOW 0a30BOH 00me00pa3oBaTeNLHON MOATOTOBKH, B
TOM YHCJIe U MAaTEMAaTHIECKOH. DTO 00yCIOBICHO TEM, UTO B HAIIIK JHU PACTET
YHUCIIO HpO(beCCI/II‘/'I, CBSA3aHHBIX C HEMMOCPECACTBECHHBIM IPUMEHCHUEM MaTcMa-
TUKH: ¥ B cpepe YKOHOMHUKH, U B OU3HECE, U B TEXHOJIOTHYECKUX 00IACTAX, U
JTake B TyMaHUTapHBIX cepax. Takum o0pa3om, KPyT MIKOJEHUKOB, JUIS KO-
TOPBIX MaTEMAaTHKA MOXKET CTaTh 3HAYUMBIM IIPEIMETOM, PACIITUPSCTCS.

[IpakTryeckas MOJIE3HOCTh MAaTEMAaTHKU OOYCIIOBJIIEHA TEM, 4TO e
MPEIMETOM SIBJISIFOTCS (PYHAAMEHTAIbHBIC CTPYKTYPHl HAIIETO0 MEpa: Ipo-
CTpPaHCTBCHHBIC q)OpMI)I N KOJIMYECTBCHHBIC OTHOLICHHA OT HpOCTeﬁIHHX,

YCBaMBACMBIX B HETIOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CJIOKHBIX, HEOO-



XOJUMBIX Il Pa3BUTUS HAYYHBIX U MPUKIAAHBIX Uael. be3 KOHKpeTHbIX Ma-
TeMaTUYECKUX 3HAHUH 3aTPyJHEHO MOHUMaHKUE NIPUHIIUIIOB YCTPOUCTBA U HC-
MOJIE30BAHUS COBPEMEHHOM TEXHUKH, BOCTIPHSTHE U MHTEPIPETALMSI pa3HOO00-
pa3HOM COIMaNbHON, YKOHOMUUECKOI, TOINTHYECKONH HH(POPMALIIH, MaTo3 (-
(heKTHBHA MTOBCEIHEBHAS IIPAKTUIECKasl IESTENbHOCTE. KaskioMy uenoBexy B
CBOEH XM3HM NPHUXOIMUTCS BBINOIHATH PACUETHl U COCTABISATH AJITOPHUTMBI,
HAaXOAWTh U NMPUMEHATH (DOPMYJIBI, BIAJCTh MPAKTUUECKIMHU NMPUEMAMH T'€O-
METPUYECKUX U3MEPEHUH 1 TOCTPOCHUH, YUTaTh HH(POPMALINIO, TIPEICTABIICH-
HYIO B BHJIE TaOJIHML, TMarpaMM U TpaUKOB, )KUTh B YCIOBHSX HEONpEIEIEH-
HOCTH ¥ IOHMUMAaTh BEPOSITHOCTHBIN XapaKkTep CIIydailHbIX COOBITHH.

OIHOBPEMEHHO C pacimMpeHueM cdep NMpUMEHEHHs MaTeMaTHKH B
COBpPEMEHHOM o0mecTBe Bcé Oojiee BaKHBIM CTAHOBHTCS MaTEMaTHYECKHN
CTHJIb MBIIIICHUS, IPOSBIISIONIMICS B ONIPEACTIEHHBIX YMCTBEHHBIX HABBIKAX.
B nmporiecce n3ydeHns MaTeMaTHKU B apCeHAN MPUEMOB U METOJIOB MBIIIIICHUS
YeJIOBEKa ECTECTBEHHBIM 00pa30M BKIIFOYAIOTCS MHIIYKIHUS U JeTyKIHs, 0000-
MIEHUE U KOHKPETU3alursd, aHaJiu3 U CUHTE3, KJ'IaCCI/I(i)I/IKaHI/Iﬂ n cucreMarusa-
s, abcrparupoBanne u aHamorus. OOBEKTH MATEMaTHYECKUX YMO3aKIIIOUe-
HUH, IpaBUJIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX I10-
CTPOCHHUH, COCOOCTBYIOT BBIpaOOTKE yMeHHUs (pOpMyInpoBaTh, 0OOCHOBHI-
BaTh M JJOKA3bIBAaTh CYX/ICHHS, TEM CaMbIM Pa3BHBAIOT JOTUYECKOE MBIIIIIe-
HHe. Benymas ponb npuHauIekUT MaTeMaTHKe U B (POPMHUPOBAHUH alITOPHT-
MHYECKOH KOMITOHEHTBI MBIIUIEHHUS W BOCIIMTAHUM YMEHHWH JIeHiCTBOBATH 110
3aJJaHHBIM aJIrOPUTMaM, COBEPILIEHCTBOBATb M3BECTHbIE U KOHCTPYHUPOBATb
HOBBIe. B mporiecce pemieHus 3aga4 — OCHOBOW y4eOHOW MESATETHHOCTH Ha
YpOKax MaTr€MaTUKHU — PasBUBAIOTCA TAKXKEC TBOpPUYCCKasd U IMPUKIIaIHaA CTO-
POHBI MBINUJICHUA.

OOydeHne matemMaTHKe JaET BO3MOXHOCTH pPa3BHBATh y 00ydaro-
MIMXCSl TOYHYIO, PallMOHAILHYIO U MH(QOPMATHBHYIO pedb, YMEHHE OTOMpATh
HanOosee IOIXO/SIINE SI3BIKOBBIC, CUMBOJIMUYECKNE, TPaduecKue CPeICTBA

JJIA BbIpAKCHUA Cy)KLlCHI/Iﬁ 1 HarJIAAHOTO UX MPEACTABJICHUS.
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Heo0xoauMbIM KOMIOHEHTOM OOINEH KyJIBTYPbl B COBPEMEHHOM
TOJIKOBAHMU SIBJIETCS O0IIee 3HAKOMCTBO C METOJaMH TO3HAaHUS JeHCTBHU-
TENILHOCTH, MPECTaBICHHUE O NIPEIMETE M METO/IaX MaTeMaTUKH, UX OTINYNI
OT METOJIOB JIPYTMX €CTECTBEHHBIX M T'YMaHHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX
NPUMEHCHUS MaTEeMaTUKH JUIS PELICHNS] HayYHBIX M NPUKIAAHBIX 3a1ad. Ta-
KAM 00pa3oM, MaTeMaTndeckoe 0Opa3oBaHue BHOCHUT CBOI BKJIaa B popMHUpO-
BaHUE OOLIEH KyIbTYphl YeIOBEKa.

W3yyeHne MaTeMaTHKU TaKXKe CIIOCOOCTBYET SCTETHYECKOMY BOCIIH-
TaHUI0 YCJIOBCKA, IOHMMAaHNUIO KPAaCOThbl U U3AMICCTBA MAaTEMAaTUYCCKUX pac-

CYXKJICHUH, BOCIIPUSTHIO T€OMETPUUECKUX (POPM, YCBOCHHIO UIEU CHMMETPHH.



HEJIM 1 OCOBEHHOCTHU NM3YYEHMA YUEBHOI'O ITPEJIMETA
«MATEMATUKA». 5-9 KITACCBI

[IpuopuTeTHRIMHU TIETIME 00yUSHHS MaTeMaTHKe B 5—9 Kilaccax sB-
JSIFOTCSI:

— (hopMupOBaHHE LEHTPAIBHBIX MATEMaTHYECKUX TOHATHA
(dncmo, BemMUWHA, TeoMeTpudeckas (Qurypa, mepeMeHHas, BEpPOATHOCTH,
($yHKIMA), 00eCTIeUNBAIONIMX [TPEEMCTBEHHOCTD U MIEPCIIEKTUBHOCTH MaTeMa-
THYECKOTO 00pa3oBaHus 00y4aroUUXCs;

— TIOJIBE/ICHUE O0YJAIOIIIXCS Ha TOCTYITHOM JUISl HUX YPOBHE
K OCO3HAHHUIO B3aMMOCBSI3U MAaTEMaTUKU M OKPYXKAaIOIEro MUpa, MOHUMaHUe
MaTeMaTUKH KaK 4acTy 00LIeH KyJIbTyphl YeJI0BEUECTBa;

— pa3BUTHE WHTEIUICKTYaIbHBIX M TBOPUSCKIX CHOCOOHOCTEH
00y4aromuxcsi, Mo3HaBaTeIbHOW AaKTUBHOCTH, MCCIENOBATENbCKUX YMEHHH,
KPUTHUYHOCTHU MBIIUICHHS, HHTEpPeca K N3yYCHUIO MaTEeMaTHKH;

— (hopmupoBanre (YHKIMOHATHHON MaTeMaTHYecKOH Tpa-
MOTHOCTH: YMEHHs paclio3HaBaTh IPOSBICHUS MaTeMaTHUYECKHX MOHSITHH,
00BEKTOB 1 3aKOHOMEPHOCTEH B peaibHbIX )KU3HEHHBIX CUTYAIMSIX U IIPU U3Y-
YEeHUH JIPYTUX y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCHMOCTEH M 3aKOHO-
MepHOCTEH, (OpPMyIHPOBaTh UX HA S3BIKE MATEMaTHKU U CO3/IaBaTh MaTeMa-
TUYECKHE MOJICIH, TPUMEHSITh OCBOCHHBIN MaTeMaTHICCKHUI amliapar Ui pe-
IICHUS MPAaKTUKO-OPUCHTUPOBAHHBIX 3a/1a4, HHTEPIPETHPOBATH U OIICHUBATH
MOJTyYCHHBIC PE3YIIbTaTHI.

OCHOBHbBIE JIMHUH COJICPXKAHUS Kypca MareMaTHKu B 5—9 kiaccax:
«Uucna W BBUUCICHHS», «AnTeOpa» («Anredpandeckue BBIPAKESHHUS,
«YpaBHEHUS] U HEepaBeHCTBay»), «DyHkiuny, «[‘eomerpus» («I'eomerpuye-
ckue Qurypel M uUX cBOWcTBa», «/3MepeHHEe TreoMEeTPUYECKUX BEIHUYHHY),
«BeposTHOCTh M CTaTUCTHKa». J|aHHBIC JIMHUK Pa3BHBAIOTCS IMAPaUICIBHO,
Ka)kJ]asi B COOTBETCTBHM C COOCTBEHHOH JIOTMKOH, OJJHAKO HE HE3aBUCHMO

OJIHa OT prl"Oﬁ, a B TCCHOM KOHTaKTEC U B3aHMOH€ﬁCTBHH. KpOMG 9TOIro0, UuX
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00BEAMHSET JIOTMYECKasi COCTABIISIONIAsl, TPAJULMOHHO MPUCYIIAs MaTeMa-
THKE U IIPOHHU3BIBAIONIAs] BCE MAaTEMaTHUECKHE KYPChI U COJIepKaTeIbHbIE JIU-
Huu. ChopmynupoBanHoe B denepaibHOM rocyAapcTBEHHOM 00pa3oBaTelib-
HOM CTaHJapTe OCHOBHOT'O 001ero o0pa3oBaHus TpeOOBaHUE KYMETh ONEpH-
pOBaTh MOHATHSAMU: OIIPENICNICHNEe, aKCHOMa, TeopeMa, JOKa3aTelIbCTBO; yMe-
HHE PACcllO3HABaTh UCTHHHBIC U JIOXKHBIC BHICKA3bIBAHUS, IIPUBOAUTD IIPUMEPEI
¥ KOHTPHPHMEPBI, CTPOUTH BBICKA3bIBAHUS M OTPHLAHUS BBICKA3BIBAHUID) OT-
HOCHTCS KO BCEM KypcaMm, a (JOpMUpPOBaHHE JIOTHYECKUX YMEHUH pacrpeens-
eTcsl 10 BCeM rojiaM oOy4eHHs Ha ypOBHE OCHOBHOIO 0OOIIero oOpa3oBaHH.
Copepxanue 00pa3oBaHMSA, COOTBETCTBYIOIIEE INPEIAMETHBIM pe3yiIbTaTaM
OcBOCHHs paboucii MpPOrpaMMbl, paclpenesiEHHBIM IO TrojaM OOydYeHUs,
CTPYKTYpPHPOBAHO TAKHM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, IPUHIUITHAb-
HBIM BOITpocaM o0ydaronrecs 00palaaich HeOJHOKPATHO, YTOOBI OBJIAJICHUE
MaTeMaTHYeCKUMH IIOHATHSAMHM M HaBBIKAMU OCYLIECTBISIIOCH IOCIIEH0BA-
TEIBHO U IIOCTYNATEIBHO, ¢ COOIIOICHHEM TPUHINIIA IPESMCTBEHHOCTH, a HO-
BBIC 3HAHUS BKJIKOYAJIHMCh B O6H.[y}0 CUCTEMY MATEMATUYCCKUX HpeI[CTaBJ'IeHI/If/'I
00y4JaIoIMXCsl, PACIIUPSIS U YIIayOJisist e€, 00pasysi IPOUHbIE MHOKECTBEHHBIC
CBSI3H.

MECTO VYYEBHOI'O IIPEJMETA «MATEMATHKA» B
YYEBHOM IUJIAHE

B cootBercTBUU ¢ DenepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTENb-
HBIM CTaHJAapTOM OCHOBHOTO O0IEro oOpa30oBaHUS MaTEeMaTHKA SBIIACTCS
00s13aTeNIbHBIM NTPEJMETOM Ha IAaHHOM ypoBHe oOpazoBanusi. B 5—9 kiaccax
yueOHbIi peaMeT «MaTteMaTHKa» TPaJUIHOHHO U3Y4aeTcsl B paMKax Cliey-
I0IKX y4eOHBIX KypcoB: B 5—6 wilaccax — Kypca «Maremaruka», B 7—9
KJ1accax — KypcoB «AJreOpay» (BKIIIOYAs JIEMEHTBI CTATUCTUKHI U TEOPUH Be-
posartHocTel) n «I'eomerpus». Hactosmiei nmporpaMmMoi BBOIUTCS CaMOCTOS-
TeNBHBINA yueOHBIN Kypc «BeposTHOCTD U CTaTUCTHKAY.

Hacrosmeii mporpamMmoil mpeaycMaTpuBaeTCsl BBIJCICHHE B ydel-
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HOM IUIaHC Ha U3YYCHUE MaTeMaTUKU B 5—6 Kiaccax 5 yueOHBIX 4acoB B He-
JICITI0 B TEUCHUE KAKIOT0 roja ooyueHus, B 7—9 kiaccax 6 yueOHBIX 4acoB B
HEJICJTIO B TCUCHHUE KAXIOTO0 roja ooydeHus, Bcero 952 yueOHbIX Yaca.
Tematnyeckoe ITaHUPOBAHHE YYCOHBIX KYPCOB U PEKOMEHIYEMOE
pacmpesieneHe y4eOHOr0 BpeMEeHHU ISl U3yUCHUS] OTICIbHBIX TEM, MPEeso-
JKCHHbIE B HACTOSIIEH [TPOrpaMMe, Ha/I0 pacCMaTPUBATh KaK MPUMEpHbIC OpH-
SHTUPBI B OMOIIb COCTABUTEINIO aBTOPCKOI paboueil mporpaMMbl U IPEXKIE
BCETO y4UTENI0. ABTOp paboyel mporpaMMbl BIIPaBE YBEIHYUTH WU YMEHbB-
IIMTh TPEJIOKCHHOE YUCIIO YICOHBIX YacOB HA TEMY, YTOOBI yrIIyOUThCS B
TEMaTUKYy, 00Jice 3aMHTCPECOBABIIYIO0 YUCHUKOB, WM HANIPABUTh YCUIIHS Ha
MPeoI0JicHHE 3aTpyaHeHUH. JlOMyCcTHMO TaKkKe JIOKaIbHOE Mepepacipeese-
HHE U MIEPECTaHOBKA 3JIEMEHTOB COJICPIKAHUsI BHYTPH JaHHOTO Kiacca. Konu-
YECTBO MPOBEPOYHBIX PAdOT (TEeMATHYECKHUI U UTOTOBBIH KOHTPOJIb KauecTBa
YCBOCHUSI y4eOHOTr0 MaTepualia) U UX THUIT (CAMOCTOSITENIbHBIE U KOHTPOJIbHbIC
paboThl, TECTBI) OCTAIOTCSl HA YCMOTPEHHE yuuTes. Takke y4uTesb BIpaBe
YBEJIMYUTH WM YMCHBIIUTD YHCIO Y4COHBIX 4acOB, OTBEACHHBIX B padoueit
mporpaMMe Ha 000O0IeHHe, TOBTOPEHNE, CUCTEMAaTH3aluI0 3HaHUH 00y4aro-
mmxcst. EMMHCTBEHHBIM, HO MPUHIIUITHAIBLHO BAXKHBIM KPUTEPHEM, SIBIISICTCS

JIOCTIDKEHHUE Pe3yIbTaTOB 00yUeHHs, yKa3aHHBIX B HACTOAIICH MpoTrpaMMe.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O IPEAMETA «<MATEMATUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

OcBoenune yuyeOHOro mpeamera «MaTeMaTHKa» JIOJDKHO oOecrieunBarh
JIOCTHIKEHUE HA YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHMsI CIEAYIONINX JINIHOCT-
HBIX, METaNPEAMETHBIX W IPEIMETHBIX 00pa30BaTECIbHBIX PE3YIIbTATOB:

JIMYHOCTHBIE PE3VYJIBTATEI

JImgHOCTHBIE PE3yNbTaThl OCBOCHHS IPOTPAaMMBI YIeOHOTO MpeaMeTa
«MatemaTnkay XapaKTepU3yIOTCS:

[TaTpuoTnveckoe BoCIUTaHHE:

IIPOSIBJICHUEM MHTEpECa K IIPOLUUIOMY U HACTOSIILIEMY POCCUMCKON MaTe-
MAaTHKHU, IICHHOCTHBIM OTHOILIIEHUEM K JOCTHKCHHUSIM POCCUHUCKUX MAaTEMATHUKOB U
pPOCCUICKOW MaTeMaTHYE€CKOM IIKOJIbI, K MCIOJIb30BAHUIO 3TUX JOCTHKEHHU B
JPYTUX HAyKax M MPUKIAIHBIX cepax.

I'paxxmanckoe 1 TyXOBHO-HPAaBCTBEHHOE BOCTIUTAHUE:

TOTOBHOCTBIO K BBITTOJTHEHHIO 00S3aHHOCTEH I'pakIaHHHA U Pealli3aiiu
€T0 IpaB, MPEACTABICHUEM O MATEMaTHIECKUX OCHOBAX ()yHKIIHOHHPOBAHUS Pas3-
JUYHBIX CTPYKTYp, SBJICHHUH, MPOLEAYp TPakJaHCKOro obmiecTBa (BBIOOPHI,
OTPOCHI | TP.); TOTOBHOCTBIO K 00CYKIEHUIO STUYECKUX MPOOJIeM, CBI3aHHBIX C
MIPAKTUYECKUM NPUMEHEHHEM JOCTHKECHUH HAyKH, OCO3HAHHEM Ba)KHOCTH MO-
PATBHO-3TUYECKHUX NPUHIUIIOB B ACATEIHHOCTH YIEHOTO.

TpynoBoe BoCITUTaHUE:

YCTaHOBKOW Ha aKTUBHOE Y4acTHE B PELICHUM MPAKTUYECKUX 3a]ad Ma-
TEMaTHYCCKON HATIPABICHHOCTH, OCO3HAHUEM Ba)KHOCTH MATEMaTHIECKOTO 00pa-
30BaHMs Ha MPOTSDKCHUH BCEW KHU3HH JUIS YCICUTHON NPOQeCcCHOHAIBHON Jesi-
TENBHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHH; OCO3HAHHBIM BBIOOPOM H TIO-
CTPOCHNEM MHANBUAYAIEHON TPAeKTOpHUH 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
Y4IETOM JIMIHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

DcTeTHYECKOE BOCIIUTAHHUE:
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CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M 3CTETHYECKOMY BOCIIPHATHIO Ma-
TEMaTHYeCKUX 00BEKTOB, 3a/1a4, PELICHHUH, PacCyKJICHUH; YMEHHUIO BUIETh MaTe-
MaTHYECKUE 3aKOHOMEPHOCTH B MCKYCCTBE.

LleHHOCTH HAYYHOTO TTO3HAHMUSL:

OpPHEHTAIlel B JESATENBHOCTH HA COBPEMEHHYIO CHCTEMY HAyIHBIX
MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, TPUPOBI 1
o0ImecTBa, MOHMMAHUEM MaTeMaTHIECKON HayKH Kak cepbl YEITOBEUECKOH Nes-
TEJILHOCTH, 3TAIOB €€ Pa3BUTHSI M 3HAUUMOCTH JUISl PA3BUTHS LIMBHIIM3ALIMH; OBJIA-
JICHHEM $13bIKOM MAaT€MAaTHKU U MaTEMaTUYECKOW KYJIbTYpOil KaK CPEJCTBOM IO-
3HaHUA MUPpaA; OBJIAACHUCM HpOCTeﬁHIHMH HaBbIKaMH HCCHeHOBaTCHbCKOﬁ JACs-
TCIBHOCTH.

dusnyeckoe BocnuTaHne, (POPMUPOBAHUE KYJIBTYPBI 310POBbS H IMO-
IIMOHAJIBHOTO OJIarOTOTy Hs:

TOTOBHOCTBIO IIPUMEHATh MaTEMAaTHICCKNE 3HAHUS B MHTEPECAX CBOETO
3JI0pPOBBSI, BEJICHUS 3/I0POBOTO 00pa3a KM3HH (3710pOBOE IHTAaHUE, COANAHCHUPO-
BaHHBIN PEXXUM 3aHATHH U OT/IBIXA, PETYIIpHast pu3ndeckast akTUBHOCTH); chop-
MHUPOBaHHOCTBIO HaBbIKa pe(IeKCUH, PU3HAHUEM CBOETO IMpaBa Ha OLIMOKY U
TAKOTO K€ MPaBa JPYroro 4eJoBeKa.

DKOIOTHYECKOEe BOCIIUTAHHE:

OpHEHTaleld Ha NPUMEHEHNEe MaTeMaTHYeCKUX 3HAHWH AJIS peIleHHs
3a71a4 B 00JaCTH COXPAHHOCTH OKPYXAIOLIEH Cpepl, TNIAHUPOBAHMS IOCTYIIKOB
1 OLEHKN WX BO3MOXKHBIX IOCIEACTBUH ISl OKPY’KafoOLeH Cpebl; 0CO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJIOIMIECKUX POOIIeM U ITyTel UX peleHusI.

JImgHOCTHBIE Pe3yIbTaThl, 00SCTICYMBAOIINE aJANTAIIII0 00YJaOIIeToCs
K U3MEHSIIOLIUMCS YCIJIOBUSIM COLMAIBHOM M MPUPOJIHON CPEIbl:

TOTOBHOCTBHO K HeﬁCTBHHM B YCJIOBHAX HeOHpe}]eHéHHOCTH, IOBBIIIIC-
HUIO YPOBHA CBOCH KOMIIETEHTHOCTHU Yepe3 NMPaKTUICCKYIO ACATEIIBHOCTh, B TOM
YHCIIe yMEHHE YUUTHCS y APYTHX JII0IeH, TpHoOpeTaTs B COBMECTHOM JIESTEIbHO-

CTH HOBBIC 3HAHU, HABBIKU U KOMIICTCHIIMU M3 OIIbITA APYTUX;
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HE0OX0NMOCTBEIO B (DOPMHUPOBAHNUY HOBBIX 3HAHHH, B TOM 4ducie (Gop-
MYJIMPOBaTh WJICH, MOHSTHS, TUIIOTE3bI 00 00BEKTaX M SBJICHUSIX, B TOM YHCIIE
paHee He U3BECTHBIX, 0CO3HABATh JAC(PHUINTH COOCTBEHHBIX 3HAHUI U KOMITETEHT-
HOCTEH, IUIaHUPOBATh CBOE Pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHTYaI[HIO, BOCIPUHHMATh
CTPECCOBYIO CUTYAIIHIO KaK BBI30B, TPEOYIONINI KOHTPMEp, KOPPEKTHPOBATH TIPH-
HUMaeMbI€ PEIIeHNs U AeHCTBUS, (OPMYyIMPOBATh M OLICHUBATH PUCKH U MOCIIE-
cTBHS, GOPMHUPOBATH OIIBIT.

METAITPEAMETHBIE PE3YJIbTATDI

MertanpeMeTHbIC PE3yIbTaThl OCBOCHHUS MPOrPaMMbI y4eOHOTO Mpel-
MeTa «MaremaTika» XapaKkTepU3yIOTCs OBJIAJICHUEM VHUBEPCAIbHLIMU HO3HAGA-
MENbHBIMU OCUCMBUAMU, VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OClCMEUSMU
U YHUBEPCATbHIMU PeZYIAMUGHBIMU OCUCIBUSMU.

1) Vuusepcanvhvle noznasamenvnvle Oelicmausi 00ecneyusaom
Gopmuposanue 6A308bIX KOCHUMUBHBIX NPOYECCOE 0OYUAIOUUXCSL (0CBOEHUE Me-
MOO008 NOZHAHUSL OKPYICAIOUWE20 MUPA, NPUMEHEHUe N0SUYECKUX, UCCIe006d-
MenbCKUX onepayutl, ymeHut pabomams ¢ uHgpopmayuetr).

ba3oBble nornueckue AeMCTBUS:

—_— BBIABJIATE U XapaKTEPU30BATh CYIIECTBECHHBIC IPU3HAKN MaTe-
MaTUYECKUX OOBEKTOB, MOHSITHUH, OTHOIICHHH MEXIy MOHSITUAME; (HOPMYIUPO-
BaTh OIPE/ICIICHHsI IOHSTHIT;, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(H-
Kal[lK, OCHOBAHHUsI JJIsl OOOOIICHUSI U CPaBHEHHS, KDUTEPUH MPOBOJIUMOIO aHa-
33,

— BOCIIPUHKUMATh, (OPMYJIUPOBATh M MPEOOPA30OBBIBATH CYXKJIE-
HUSI: YTBEPAUTENbHbIE U OTPUIATENIbHbIE, €TUHUYHBIE, YACTHBIC U OOIIHE; YCIIOB-
HBIE;

— BBISIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTUBOpeYrs: B (haKTax, JaHHBIX, HAOIIOACHUIX U YTBEPIKACHUSX; MPE/Iarath

KPUTEPUH JUIs BBISBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNI;
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— JieJIaTh BBIBOJIBI C HCIIOJIb30BaHUEM 3aKOHOB JIOTHKH, JIEIyKTHB-
HBIX M MHAYKTUBHBIX YMO3aKIIIOUCHUH, YMO3aKIIOUSHHH 110 aHAJIOTHH;

— pa3buparh JOKa3aTEIbCTBA MATEMAaTHUYCCKUX YTBEPIKICHHUIL
(IpsiMBIE ¥ OT HPOTHBHOTO), NPOBOAUTH CAMOCTOSTEIBHO HECJIOXKHBIE HOKa3a-
TENbCTBA MATEMAaTHYECKUX (DaKTOB, BBICTPAUBATH apryMEHTALMIO, MPUBOIUTH
HPUMEPBI H KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIC PACCYKACHHUS;

— BEIOMpATH CIIOCO0 pemieHns yueOHOU 3a1a4n (CpaBHUBATH He-
CKOJIBKO BapHAHTOB PELICHUS, BRIOMPATh HanOOJIee MOAXOSIIHI ¢ y4ETOM caMo-
CTOSITETIFHO BBIICIICHHBIX KPUTCPHEB).

bazoBbie HCCICO0BATCIILCKHC HeﬁCTBHHZ

— UCIIONB30BaTh BONPOCH! KaK MCCIEJOBATEILCKUIl HHCTPYMEHT
NO3HaHUS; HOPMYITHPOBATH BOIPOCH, GHKCHUPYIOLIHE IPOTHBOPEUYHE, IPOOIEMY,
CaMOCTOSITENIBHO YCTaHABIMBATh HCKOMOE ¥ JaHHOE, POPMUPOBATB THIIOTE3Y, ap-
T'YMEHTHPOBATh CBOIO IO3HLHIO, MHCHHE;

— IPOBOJUTH IO CaMOCTOSITENIBHO COCTaBICHHOMY IUIaHY He-
CJIOXKHBIIl HKCIIEPHUMEHT, HEOOJBIOE UCCICAOBAHHE 110 YCTAHOBICHUIO OCOOCH-
HOCTeH MaTeMaTH4ecKoro 00beKTa, 3aBUCUMOCTEel 00BEKTOB MEKITY COOOH;

— CaMOCTOSITENIbHO (HOPMYJIMPOBaTh 00OOMICHHST M BBIBOJBI TI0
pesynbTaTaM MpoBEAEHHOTO HAOJIFOCHUS, UCCIICJOBAHMUS, OLICHUBATH JOCTOBEP-
HOCTb MOJYYCHHBIX PE3yJIbTATOB, BHIBOJOB 1 000OIICHUIA;

— MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECca, a TAKIKE BbI-
JIBHTaTh HPE/IIOJI0KCHHUS O €ro Pa3BUTHU B HOBBIX YCIIOBHSIX.

PaGota ¢ uadopmanmeii:

—_— BBIABJIATH HCIOCTATOYHOCTH U H30BITOYHOCTH I/IH(i)OpMaHI/II/I,
JaHHBbIX, HeO6XO}IHMBIX JJIA pCIICHUA 3a/1a4u;

— BEIOMpATH, aHATTM3UPOBAThH, CHCTEMAaTH3HUPOBATH U HHTEPIPETH-
poBaTh HH()OPMAIHMIO Pa3TUYHBIX BUIOB ¥ (POPM MpECTaBICHUS;

— BBIOMpATh (OPMY TpeACTaBICHHUS MHPOPMALUK U UILTIOCTPH-
pOBaTh pemaeMble 3a/1a9n CXeMaMu, AuarpaMMaMy, HHOU rpadukoil n nx komou-

HaLMSIMHU;
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— OLICHUBATH HAA&KHOCTh MHPOPMALMHK [0 KPUTEPUSM, IPeIo-
’KEHHBIM YYHTENIEeM HIN ¢(HOPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

2) VHueepcanvhvie KoMmyHnukamugHsie oelicmeus 06ecneyusaiom
chopMuUposaHHOCMb COYUATLHBIX HABLIKOE 0OYUAIOUJUXCAL.

Oobwuenue:

— BOCIIPUHUMATh U (POPMYJINPOBATH CYKIACHHS B COOTBETCTBHU C
YCIIOBHSAMHM U LETSIMH OOIICHHUS; SICHO, TOYHO, TPAaMOTHO BBIPAKAaTh CBOIO TOUKY
3pEHHs B YCTHBIX U IHCHMEHHBIX TEKCTAX, AaBaTh HOSCHEHUS 110 XOMy PEIICHUSI
3a/1a4d, KOMMEHTUPOBATh MOJYYCHHBIH Pe3ysbTar;

— B X0/I¢ 00CY’K/ICHHUS 33/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYXKIa-
€MOIii TeMBbI, IPOOJIEMBI, pelIacMOol 3a/1aull, BBICKAa3bIBaTh HICH, HALlCIICHHBIC HA
TIOMCK PELICHHS; COMOCTABIIATD CBOM CY)KACHHUS C CY)KICHUSIMHU IPYTUX Y4aCTHH-
KOB JiMaiora, OOHapy»KMBaTh pa3jiMyle M CXOACTBO IIO3UIMIl; B KOPPEKTHOM
(dbopme GopMyTUPOBATH PA3HOTIIACHS, CBOU BO3PAKCHHUS,

— NPENCTaBITh PE3yJbTaThl PELICHHS 3aJaud, SKCICPUMEHTA,
HCCIICIOBAHMS, MPOEKTa; CaMOCTOSTENbHO BBIOMpATh (HOpMAT BBICTYIJICHUS C
y4€TOM 3aja4 MPE3eHTALUN U OCOOCHHOCTEH ay TUTOPHN.

CoTpyIHUYECTBO:

— MOHUMATh ¥ HCIIOJIb30BATh PEUMYILECTBa KOMAHTHOW U UH/IH-
BUJIyaJIbHOW pabOThl PH PEIICHUH YYSOHBIX MaTEMAaTHYECKUX 3a1a4;

— NPUHUMATB 1IEJIb COBMECTHOMN JeSITENIbHOCTH, INIAHUPOBATH Op-
TaHHM3ALMI0 COBMECTHOM paboThl, pacnpenessTth BHIAbI paboT, 1OroBapuBaThCs,
00CyXIaTh Ipolece U pe3yIbTaT padboThl; 0000IIaTh MHEHHUS HECKOIBKHX JIFOIEH;

— y4JacTBOBATh B IPYNIIOBBIX (opmax padoThI (00cyxIeHus, 00-
MEH MHEHHSMH, MO3TOBBIE IITYPMBI U JP.); BBIIOJIHATH CBOIO 4acTh pabOTHI M KO-
OpAMHHUPOBATH CBOM JCHCTBHUS C JPYTrMMHU WICHAMH KOMaH/Ibl; OIICHUBATh Kaye-
CTBO CBOETO BKJIajJa B OOMMH MPOAYKT MO KPUTEPHSIM, CHOPMYTHPOBAHHBIM
Y4yaCTHUKaMH B3aI/IMOJICI>'ICTBI/IH.

3) Vhueepcanvnvie pecynamuenvie Oeiicmsus obecneuusaiom

¢0pMup06aHue CMBICTI0B6bLX YCMAHOBOK U HCUZHEHHBIX HABbIKO6 JTUYHOCTIU.
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Camoopranuzanusi:

— CaMOCTOSTEIILHO COCTAaBIISITH IUIAH, AITOPUTM PELICHHS 3aa4un
(W ero 9acTh), BEIOUPATh CIOCO0 PEIICHHS ¢ YIETOM MMEIOIIIXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh M KOPPEKTHPOBATh BapUaHTHI
pelieHuit ¢ yu€Tom HOBOM MH(OpManUH.

CaMOKOHTPOJIb:

— BJAJIETh CIIOCOOAMM CAaMOIPOBEPKH, CAMOKOHTPOJIA TIPOIIecca 1
pe3ybTaTa pelleHusl MaTeMaTUIecKol 3a1auu;

— MIPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH HPH pe-
LICHUH 33/1a41, BHOCUTh KOPPEKTHBBI B JACSATECIBHOCTh HA OCHOBE HOBBIX 00CTOSI-
TENbCTB, HAWJCHHBIX OIMINOOK, BBIABICHHBIX TPYIHOCTEH;

— OILICHMBATh COOTBETCTBHE PE3YNIbTaTa JESTEIbHOCTH ITOCTaB-
JICHHOM LIEJTU U YCTIOBUSIM, OOBSICHATH IIPUYMHBI JTIOCTHXKEHUST MIIM HEJOCTHIKEHHS

LIeJTH, HAXOAUTh OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

[NPEJAMETHBIE PE3VYJIbTATHI

[penmeTHbIe pe3ysbTaThl OCBOSHHUs paboyeil mporpaMMbl O MaTeMa-
THKE MPEJCTABICHBI [0 rofiaM 00y4YeHHs B CICAYIOLIMX pasjeiax MporpaMMbl B
paMKax OTIENBHBIX KypcoB: B 5—6 kiaccax — Kypca «Maremaruka», B 7—9
KJ1accax — KypcoB

«Anrebpay, «'eomeTpus», «BepoITHOCTb U CTATHCTUKAY.

Pa3BuTHeE JOTMYECKUX MPEACTaBICHNIN U HABBIKOB JIOTHYECKOTO MBbIIILIe-
HUsSI OCYIIECTBIISIETCS] HA MPOTSHKEHUH BCEX JIET 00YYEHUsI B OCHOBHOM ILIKOJIE B
paMKax BceX Ha3BaHHBIX KypcoB. [Ipenrmonaraercs, 4TO BBIYCKHUK OCHOBHOM
IIKOJIBI CMOJKET CTPOUTH BBICKa3bIBAHUS U OTPHIIAHMS BHICKa3bIBAaHUH, PacIio3Ha-
BaTh MCTHHHBIC U JIOKHBIC BBICKA3bIBAaHHS, NPHUBOJUTH NTPUMEPBl U KOHTPIIPH-
MEpBI, OBJIAJICET MOHATHAMH: OIpE/IeJICHUE, aKCHOMa, TeOpeMa, JJ0Ka3aTelIbCTBO
— M Hay4YHTCs UCIIOJb30BaTh MX MPH BBIOJHEHUH YUYEOHBIX U BHEYUeOHbBIX 3a-

Jad.
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PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «MA-

TEMATHUKA». 5-6 KJIIACCBI
HEJIN U3YYEHNA YYEBHOI'O KYPCA

[IpropuTeTHEIMA TIETSIMH OOYYIEHHUS MaTeMaTHKe B 5—~6 Kiraccax sSBIIs-
F0TCS:

— IPOJIoJKeHNnE (POPMHUPOBAHMUSI OCHOBHBIX MaTEMaTHYECKHUX I10-
HATHHA (YHUCI0, BEIWYHMHA, TeOMeTpudeckas (purypa), oOecriedInBaonIinx mpeem-
CTBEHHOCTH H NIEPCIIEKTUBHOCTh MaTEMaTHIECKOTO 00pa30BaHMs 00yJarOIIIXCsI;

— pa3BUTHE MHTEJIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEMH
00ydJaromuxcs, MO3HABATEIbHON aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUH, UH-
Tepeca K U3y4EeHHIO MaTeMaTHKH;

- IIOJABCACHUC o6yqa10mnxc>1 Ha JOCTYNHOM [UUI1 HUX YPOBHC K
OCO3HAHHIO B3aUMOCBSI3M MAaTEMaTHKH 1 OKPY’KAIOILETO MHUPa;

— (dbopmupoBanre GyHKIIMOHATLHON MaTEMaTUIECKOI IPaMOTHO-
CTHU: YMCHUA paclio3HaBaTb MAaTEMATHYCCKUE O6'beKTI>I B pCajJIbHBIX KU3HCHHBIX
CUTYaIUSIX, IPUMEHSITh OCBOCHHBIE YMEHHS ISl PEIICHUS TPAKTHKO-OPUEHTHPO-
BaHHBIX 33/1a4, HHTEPIPETUPOBATh MOJTYUYCHHBIC PE3YJIbTATHI U OLCHUBATh UX HA
COOTBETCTBHE MPAKTHIECKOW CHTYAIHH.

OCHOBHBIE JINHUU COJIEPXKAaHUsSI Kypca MaTeMaTHKH B 5—6 Kiaccax —
apumMeTHIecKas U TeOMeTpHUYECKasi, KOTOPbIE Pa3BUBAIOTCS MaPAILIEIBbHO, KaX-
Jlasi B COOTBETCTBHU C COOCTBEHHOM JIOTHKOM, OJJHAKO, HE HE3aBUCHMO OJiHA OT
JIpYroi, a B TECHOM KOHTAaKT€ U B3aUMOAECHCTBUU. Takxke B Kypce HMPOUCXOJUT
3HAKOMCTBO C 3JIEMEHTaMH alIreOphl M OITUCATENbHOM CTATHCTHKH.

Wzyuenne apudmeTnyeckoro marepualia HaYMHAETCS CO CHCTEMaTh3a-
MM W Pa3BUTHs 3HAHUH O HATYpaJbHBIX UYMCIAX, IOJYYCHHBIX B HadaJbHOU
mkoste. [1pu 3TOM coBepIIeHCTBOBAaHHUE BBHIUMCIUTEILHON TEXHUKHA M (OPMHUPO-
BaHNE HOBBIX TCOPETUICCKUX 3HAHWUM COYETACTCS C pa3sBUTUEM BBIYUCIIUTEILHOMN
KyJNbTYpHI, B 4aCTHOCTH C 00yYIEeHNEM MPOCTEHIINM MpUEMaM IPUKUIKH 1 OI[CHKH
Pe3yJabTaTOB BBIYMCIICHUH. V3ydeHHe HATypalbHBIX YHCET MPOJOJDKacTCs B 6

KJ1aCcCC 3HAKOMCTBOM C HAYAJIbHBIMU NOHATHUAMU TCOPUU ACITUMOCTH.
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Jpyroii kpynHblii OJI0K B copepKaHuK apupMETHIeCKON JIMHUM — 3TO
npobu. Havano n3yueHus: OOBIKHOBEHHBIX M JECATHYHBIX Ipo0ei OTHECEHO K 5
KJ1accy. OTO MEpBBII 3Tall B OCBOGHUH JpoOel, Kora NpOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMH HJICSIMH, TOHATHAMH TeMBI. [Ipy 9TOM paccMoTpeHre 00BIKHOBEHHBIX
npobeli B mMoHOM 00BEME TIPEIIIeCTBYET U3YUCHHUIO NECATHYHBIX IpoOei, dTo
LIENIECO00Pa3HO C TOUKH 3PCHHUS JIOTUKN N3JI0KEHHS YHCIOBON JTMHUY, KOT/a TIpa-
BWJIA JEUCTBHUHN C ECATHYHBIMH JIPOOSMH MOKHO OOOCHOBATh yXKE M3BECTHBIMU
ITOPUTMAaMH BBITTOJIHEHUSI JSUCTBUH C OOBIKHOBEHHBIMHU JPOOSMHU. 3HAKOMCTBO
C JICCSITUYHBIMH JIPOOSMH PACHIMPUT BO3ZMOXKHOCTH JUISl TOHUMaHHs 00y4aroly-
MHUCSI IPUKJIAJHOTO MPUMEHEHUS HOBOW 3aIMCH MPHU U3YYEHUH APYTUX MpeaMe-
TOB U TPH NMPAKTHYECKOM HCIONb30BaHMU. K 6 Kitaccy oTHeCEéH BTOpOH Jrar B
N3y4YCHUH IpoOeii, I/1e MPOUCXOIUT COBEPIICHCTBOBAHUE HABBIKOB CPABHEHUS U
npeoOpa3oBaHus ApoOeii, 0CBOCHNE HOBBIX BBIYHCINTEIBHBIX aITOPUTMOB, OTTa-
YMBAaHWE TEXHUKH BBIYMCICHUI, B TOM UYHCIE 3HAUCHUH BBIPAXKEHHH, COlepxka-
IAX ¥ OOBIKHOBCHHBIC, M ICCATHYHBIC IPOOH, YCTAHOBJIECHHE CBS3EH MEXIY
HUMH, PACCMOTpEHHE MPUEMOB pellIeH s 3a1a4 Ha poou. B Hauane 6 kiacca npo-
HCXOJUT 3HAKOMCTBO C MOHSITHEM MPOLEHTA.

OCOOEHHOCTBIO N3YUYCHUS MIOJIOKUTEIBHBIX U OTPULIATEIILHBIX YHCEI SIB-
JISIETCSl TO, YTO OHHM TaK)Ke MOTYT paccMarpuBaThCsl B HECKOJBKO 3TaroB. B 6
KJlacce B Hadaje n3ydeHus: TeMbl «[l0JI0XKHUTEeNbHbIE W OTPHULATEIbHBIE YNCIIa)
BhIJeIsieTcst moaTemMa «llenble unciay, B paMKkax KOTOPOI 3HAKOMCTBO C OTpHUIIA-
TEJIbHBIMH YUCIIAMU 1 IEHCTBUAMH C MOJOKUTEIBHBIMHU U OTPHULIATEIEHBIMH YHC-
JIaMH IIPOUCXOUT HA OCHOBE COJEPKATEIBHOTO MOAX0/a. DTO MO3BOJISET HA J0-
CTYITHOM YpOBHE MO3HAKOMHTBH YYAIIMXCS MPAKTUYECKH CO BCEMH OCHOBHBIMH
MOHATUSAMH TEMBbI, B TOM YHCJIC U C MPaBIJIAMH 3HAKOB TIPU BEIOJIHEHUH apud-
METHUYECKUX AeHCTBUN. M3yueHne palluOHAIBHBIX YHUCEN HA 3TOM HE 3aKOHUMTCS,
a OyzeT POJ0KEHO B Kypce anreOphl 7 Kiacca, 9TO CTaHET CIEAYIONIUM MPOXO0-
JIOM BCEX TPHHIHINAIBHBIX BOIIPOCOB, TEM CAMBIM pa3JieleHHe TPYIHOCTEH 00-
JIerdJaeT BOCHIPHSTHE MaTepualia, a paclpesieleHre BO BPEMEHH CIIOCOOCTBYET

MMPOYHOCTU npn06peTaeMI,1x HaBBIKOB.
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[Ipn 0OyueHnM penIeHHI0 TEKCTOBBIX 3a7a4 B 5—6 Kilaccax MCHOJIb3Y-
10TCs apupMeTndecKre npuémsl pemeHns. TeKCToBble 3a/1auu, pelacMble Mpu
0TpabOTKE BHIUMCIIUTEIILHBIX HABBIKOB B 5—6 Kitaccax, paccMaTpuBaroTCs 3a/1a41
CJICAYIONIMX BHJIOB: 3aJlauM Ha JBM)KECHHE, HA YacTH, Ha MOKYIKH, Ha paboTy n
IIPOU3BOIUTENBHOCTD, Ha MPOLEHTHI, HA OTHOMICHHS 1 nponopuuu. Kpome Toro,
oOydJaroImuecst 3HaKOMSATCS C MPUEMaMH PELICHU 3aa4 IepedopOM BO3MOKHBIX
BapHaHTOB, y4aTcs paboTaTh ¢ HHpOpMAaNe, MPpeICTaBICHHON B popMe TabIHIl
WIN TUarpamM.

B paGoueii nporpamme npenycMOTpeHo (GOpMUPOBAHKE MPOIIEAECBTHYE-
CKUX alreOpanvecKkux NpeicTaBieHni. bykBa kak CHMBOJI HEKOTOPOTO 4YHCiIa B
3aBUCHUMOCTHU OT MAaTCMAaTHYCCKOTI'O KOHTCKCTA BBOAUTCA IMOCTCIICHHO. ByKBeHHaH
CHMBOJIMKA IITUPOKO MCIIOJIB3YETCSI MPEXKJIE BCETo JUISA 3aIHCH OOIINX YTBEPIKIC-
HUH ¥ MIPEATIOKEHUH, POPMyYJI, B YaCTHOCTH AJISI BEIYMCIICHUS TEOMETPUUECKUX
BEJINYNH, B KAUECTBE «3aMECTHUTEIIS» YUCTA.

B kypce «MaremaTnkm» 5—06 KJIaccoB TpEJCTaBJICHA HATJSAJHAS T'€O-
METpUs, HAITpaBJICHHAsA Ha pa3BUTHC 06pa3Horo MBIIIJICHUSA, IPOCTPAHCTBEHHOT'O
BOOOPaXEHNUS, H300Pa3UTENBHBIX YMEHHUH. DTO BasKHBIN TAIl B U3y4EHUHU T€OMET-
puu, KOTOpBIﬁ OCYIIECTBJIACTCA Ha HATJIAAHO-IIPAKTUYCCKOM YPOBHE, OITUPACTCA
Ha HarJSIIHO-00pa3Hoe MBbIIIeHHe oOydaromuxcs. bosbias poiib OTBOJUTCS
MIPAKTHYECKOH JESTEIBHOCTH, ONBITY, 3KCIIEPUMEHTY, MojaenupoBanuio. O0yua-
oIIMecs 3HAKOMSTCS C F€OMETPUYECKHMMHU (UIypaMH Ha IUIOCKOCTH M B TIPO-
CTPaAHCTBE, C X NPOCTEHIINMH KOH(YUTYypanusIMH, ydaTcst n300pakaTh X Ha He-
JIMHOBAHHOM M KieTdaToil Oymare, paccMaTpyBarOT UX NpocTeline cBoiicTBa. B
mporiecce M3ydeHHsI HArJIATHOH T€OMETPHH 3HAHUS, TOIyYeHHBIC 00y4aroliu-

MHCS B HAUQJIbHOM IIKOJIE, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

MECTO YUYEBHOI'O KYPCA B YUEBHOM IIJIAHE

CornacHo yuyeOHOMY IJIaHy B 5—6 Kilaccax M3ydaeTcsi HHTerpUpPOBaH-

HBIHA nIpenMeT «MaTemMaTHKa, KOTOPBIA BKII0YaeT apuPpMETHUSCKUNA MaTeprai U
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HarjaIagHyro reoMEeTpuIo, a TaKKC MPONCACBTUICCKUEC CBCICHUA U3 anre6pm, oJic-
MEHTHI JIOTUKH 1 Hayajla O caTeJIbHOM CTaTUCTUKH.

VueOHbli MIaH Ha N3Yy4YCHUC MATCMATUKU B 5—6 kiaccax OTBOJUT HEC
Mmenee 5 yqe6HLIX 4JaCoB B HCACIIIO B TCUCHUC KaXX10Tr0o roga O6y‘leHHﬂ, BCCTO HE

MeHee 340 yueOHBIX JacoB.

COJEPXXAHHWE YUYEBHOI'O KYPCA (IIO I'OJJAM OBVYYE-
HUA)

5 kimacc

Hamypanvuvie uucna u nyno

Harypanbnoe uucio. Psn Harypansseix uncern. Yucno 0. M3o0paxeHue
HaTypaJbHBIX YUCEJ] TOUKAMU Ha KOOPAMHATHOU (YUCIOBOI) MPSIMOH.

Ilozuunonnast cucrema cuuciaeHus. PuMckass HyMepalusi Kak MpUMep
HENO3ULMOHHOHN CHUCTEMBI cUMCIeHU. JlecsTUUHAs CUCTEMA CUUCICHUSI.

CpaBHeHUE HaTypajbHbIX YHCEJ, CPAaBHEHUE HATYPaJIbHbBIX YHCEN C HY-
ném. CriocoOb1 cpaBHeHU. OKPYTIICHIE HATYPATbHBIX YHCEIL.

CrnoxeHne HaTypajJbHbIX YHCET, CBOMCTBO HYJIS IIPU CIOKEHUH. Boran-
TaHUE Kak JCHWCTBHE, OOpaTHOE CIOXKEHUI0. YMHOXKCHHE HAaTypalbHBIX YHCET,;
CBOMCTBA HYJIS U €IMHUIBI IPU YMHOXEHUHU. [leneHne Kak AefcTBHe, oOpaTHOe
yMHOXeHUI0. KOMITOHEHTHI IeHCTBUH, CBSA3b MEX Ty HUMHU. [[poBepka pe3ynbTaTa
apudmeTmaeckoro neiictus. [lepeMecTuTenbHOE U cCOYeTaTeIbHOE CBOMCTRA (3a-
KOHBI) CIIOKCHUST B YMHOXKCHISI, PACIPeeITUTEIHbHOE CBOMCTBO (3aKOH) YMHOKE-
HUSL.

HWcnonp3oBanne OyKB st 0003HAUEHUS HEM3BECTHOTO KOMIIOHEHTA 1 3a-
ITUCH CBOMCTB apu(METHICCKHUX TCHCTBHH.

Jenurenu u KpaTHblE 4ucila, Pa3jIoKEHUE Ha MHOxUTenu. [IpocTsie n
cocraBHble yncia. [IpusHaku gqenumoctd Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTkoMm.

CremneHp ¢ HaTypalbHbIM IOKa3aTejaeM. 3aluch 4uclia B BUJIE CYMMbI

pa3psAAHbIX ClIaraCMbIX.
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YucnoBoe BbIpakeHHE. Berurcienne 3Ha4eHUI YNCIOBBIX BBIPAXKCHUIA;
TIOPSIIOK BBITIOJIHEHUS ISUCTBHI. VcIiop30BaHNe MIPU BEIYUCICHUSIX [IEPEMECTH-
TEJILHOTO M COYETATEIbHOIO CBOMCTB (3aKOHOB) CIOXKEHHS W YMHOXKEHHs, pac-
MIPE/ICIUTEIBHOTO CBOMCTBA YMHOKEHUSI.

Jpoou

IIpencraBnerne o qpodu Kak criocoOe 3amucH 9acTH BeTHIHHbBL. OOBIK-
HOBEHHBIE NpoOu. [IpaBuibHBIE W HempaBWIbHBIE Opodu. CMmemaHHas Ipoob;
MIPE/ICTaBICHUE CMEIIaHHOW ApOOU B BHJE HENPaBMIBHOW APOOM U BBIICICHHE
LIEJION YacTH Yucia U3 HempaBWIbLHOM Jpoou. M3o0pakenue n1pobeit ToukaMu Ha
4YHCI0BOM mpsiMoii. OcHOBHOE CBOMCTBO Apobu. Cokpartienue apoodeii. [Ipusene-
HHE JIpoOu K HOBOMY 3HameHaTelt0. CpaBHEHHE JPOOEH.

CrnoxeHre W BRIYUTAHHE IpOo0eiH. YMHOXKECHHE U JIeeHue Apo0eii; B3a-
UMHO-00paTHBIe Ipodu. HaxomeHne 9acTu mMeoro U [eJIoTo 10 eTo YacTH.

JHecstuanas 3anuchk apooeii. [IpencraBieHne necATHIHON 1podH B BUIE
0OBIKHOBEHHOH. 300pakeHne IecATHIHBIX APOOCH TOUKaMH HA YHCIOBOH TIpsi-
Moii. CpaBHEHHE JIECSITUUHBIX APOOEH.

Apudmernueckue IeHCTBUS C NECATUIHBIME Apo0siMu. OKpyTIICHHE Jie-
CATHYHBIX IpoOei.

Pewienue mexcmoegwix 3a0au

Pemenne TeKcTOBBIX 3a7ad apUPMETHICCKAM CIIocoOoM. Pemenwne mmo-
THYECKUX 3a1a4. PermeHne 3amad mepebOpoM BCeX BO3SMOXKHBIX BapHaHTOB. Mc-
MTOJIb30BAaHKE TIPH PEIICHUH 33724 TaOJIAI H CXEM.

Pemenue 3anay, cojepikanx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEITMYUHBL:
CKOpPOCTB, BPEMS, PaCCTOSHHUE; 1IeHa, KOJTMYECTBO, CTOMMOCTh. EuHuUIB! n3mepe-
HUS: Macchl, 00b&Ma, IIeHBI;, PACCTOSIHNSA, BPDEMEHH, CKOPOCTH. CBSA3b MEXIY €U~
HHULIAMH U3MEPEHUS KaXKI0U BEJTMUUHBIL.

Pemenne ocCHOBHBIX 3a/1a4 Ha IpoOH.

IIpencraBneHne JTaHHBIX B BUJIC TAOJHII, CTOJIOYATHIX THATPAMM.

Hacnaounaa zeomempus

Hal"ﬂﬂ[{HLIe npeaAcCTaBJICHUA O (1)I/Il"yan Ha IUIOCKOCTH: TOYKa, IpsaMasd,
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OTPE30K, Jy4, yroj, JOMaHasi, MHOTOYTOJbHUK, OKPYKHOCTb, Kpyr. Yroiu. IIps-
MO, OCTPBIH, TYIIO! U pa3BEPHYTHLI YIJIbL.

JlnnHa oTpeska, MeTpUUYEeCKHe eMHUIB! ATUHBL. [[InHa TOMaHOH, epu-
METp MHOTOYTrojbHUKA. MI3MepeHue 1 MoCTpOeHHE YIIoB C OMOUIbIO TPAHCHIOP-
THpA.

Harnsanasie npeactasineHus o GUrypax Ha IIIOCKOCTH: MHOTOYTOJIbHHUK;
MIPSIMOYTOJNBHUK, KBAaJpaT; TPEYTOJIbHUK, O PABEHCTBE (HUTYD.

Wzobpaxenue ¢uryp, B ToM ymcie Ha kieryatoil Oymare. [loctpoenue
KOH(pHUrypaiuii U3 yacTedl mpsMoii, OKPY)KHOCTH Ha HEJTMHOBAHHOMN U KJIETYATOM
Oymare. Mcrnionb30BaHue CBOHCTB CTOPOH M YIJIOB NPSIMOYTOJIHUKA, KBa(paTa.

[Inomaap NpsAMOYToOIbHIKA X MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 IPs-
MOYTOJIBHUKOB, B TOM dHucie Guryp, n300paxE€HHBIX Ha KiIeTdaToi Oymare. Enqu-
HUIIBI U3MEPEHUS TIOIAIH.

Harnsnaeie mpeacraBieHnss O NPOCTPAHCTBEHHBIX (HUrypax: MPsIMO-
YTOJBHBINA Mapaulenenumnes, Ky0, MHOrorpanHuKH. M300pakeHne mpocTeidmmx
MHOTOTpaHHHUKOB. Pa3BépTku KyOa u napamienenunena. Co3naHue Moaenae MHO-
rOrpaHHHUKOB (U3 OymMaru, MpPOBOJIOKH, IIACTHIIMHA U JIP.).

O0BEM IPSIMOYTOJILHOTO Tapaienenumnesa, Kyoa. ETMHUIBI n3MepeHust

00BEMa.

6 xiacc

Hamypanvuvie yucna

Apudmernueckne EHCTBHS C MHOTO3HAYHBIMH HATYPalbHBIMH YHC-
naMu. YncIIoBbIe BBIPAKEHHUS, TOPSIOK JEHCTBHUH, UCIIONIL30BaHKE CKOOOK. Vc-
MOJIb30BAHUE MPU BBIYHUCIICHUSAX NEPEMECTUTENILHOTO U COUETAaTEIbHOTO CBOICTB
CII0’KEHUS] U YMHOKEHUSI, PACIPEeIUTEIbHOI0 CBOMCTBA yMHOXKeHUs. OKpyriie-
HUE HaTyPAJIbHbIX YHCEIL.

Jlenmuteny 1 KpaTHBIC YHCIIA; HAMOOIBIINI OOIINIT IEMNTEeNh U HANMEHbB-

mee o0riee KpaTtHoe. JennMocTs CyMMBI B TPOU3BeACHUS. [leNeHre ¢ 0CTaTKOM.

/lpoou
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OOBIKHOBEHHAsI POOb, OCHOBHOE CBOMCTBO JPOOH, COKpAICHHE APO-
Oeii. CpaBHEeHHUE U yropsiiourBanue Apooeil. Pemenne 3ana4 Ha HaX0XKICHUE Ya-
CTH OT LIEJIOTO M LIEJIOTO MO ero 4acTu. J[poOHoe YHCIiio Kak pe3ysibTaT JeIeHHS.
[IpencraBnenne AecATHYHOW APOOM B BHAE OOBIKHOBEHHOW JIPOOM M BO3MOXK-
HOCTB TIPE/ICTaBJICHUS OOBIKHOBEHHOW APOOH B BHIE MeCATHUHOH. [lecaTHdHbIC
IpoOH 1 MeTpHUecKas cucteMa Mep. ApudMeTndecKue IeHCTBHS U YUCIIOBBIC BbI-
paKeHHUS ¢ OOBIKHOBEHHBIMH U IECSITUYHBIME APOOSIMU.

OtHomenue. JleneHue B JaHHOM OTHOIIEHMM. Macmrad, mpornopuus.
IIpumeHneHue IponopLUUil IPYU PELLICHUN 3a1a4.

ITonsaTue npoueHTa. Beruncienue nporeHTa OT BeIUIHHbBI U BETHYNHbI
1o e& MPOIEHTY. BrIpaskeHHe MPOLEHTOB JECATUIHBIME ApoOsmu. Pemenue 3a-
Jlad Ha MIPOLEHTHL. BhIpakeHNe OTHOIIEHUS BEIMYUH B IPOLIEHTaX.

Ilonosrcumensvnsvie u ompuyamenbHvie Yucia

IlonoxxutensHble M oTpuuaTenbHble uucna. Llemsle unmcna. Monpyns
YHCIIA, TEOMETpUIECKasi HHTepIpeTaIis Moy s uncia. M3o00pakenne ancern Ha
KOOpPJMHATHOM MpsiMoid. UnciioBbie TpoMexxyTku. CpaBHeHUEe uncen. Apudmern-
YecKHe ACUCTBUS C MOJIO0KHUTEIbHBIMU U OTPUIATEIbHBIMH YHCIAMU.

[IpsiMoyronbHas cucTeMa KOOpAWHAT Ha TIOCKOCTH. KoopAnHATHI TOUKH
Ha IIOCKOCTH, abcuucca u opanHara. [locrpoenue Touek u Gpuryp Ha KOOpAMHAT-
HOM MJIOCKOCTH.

byxkeennvie évipasrcenusn

[Ipumenenne OyKB JUIs 3alIMCH MaTeMAaTHUECKUX BBIPAKCHUH 1 TIPeJyIo-
xenuid. CBoiicTBa apumMeTHIecKnX AeicTBUil. ByKkBeHHbIE BBIpQXKEHHS 1 YUCIIO-
BbIC TIOJICTAHOBKH. ByKBEHHBIE PaBEHCTBA, HAXOX/IEHHE HEM3BECTHOTO KOMIIO-
HenTa. ®opmyItel; popMyITel IepUMeETpa U IUIOMAAN IPSIMOYTOJIBHUKA, KBaIpaTa,
00béMa mapasurenenunena u Kyoa.

Pewenue mexcmoswvix 3a0au

Perenne TEKCTOBBIX 3a/1a4 apudMeTHIeCKUM criocoboM. Pemenue so-
IMYeCcKuX 3aj1a4. Pemenue 3a1a4 nepeGOpoM BceX BOSMOKHBIX BAPHAHTOB.

Pemenne 3ajgad, CoACpKAIIUX 3aBUCUMOCTH, CBA3BIBAIONIUX BCJIWYWUHBI:

26



CKOpPOCTb, BpEMsl, PACCTOSIHHE; LI€Ha, KOJIMUYECTBO, CTOMMOCTb; MPOU3BOIUTENb-
HOCTb, BpeMsl, 006EM paboThl. ENMHUIIEI M3MEPEHHs: MacChl, CTOMMOCTH; PacCTOs-
HUS, BpEMEHH, CKOPOCTU. CBS3b MEXKIY AMHUIIAMU U3MEPEHUS KaXKA0H BETUUHHBL.

Pemenne 3amay, CBA3aHHBIX C OTHOLICHUEM, MPOMOPLHOHATIBHOCTBIO BE-
JIMYHH, IPOIICHTAMH; PEIICHHE OCHOBHBIX 3334 Ha JPOOH U MPOIICHTEHI.

OreHKa 1 MPUKUAKA, OKpYyTJIeHHe pe3ynbTata. CocTaBieHHEe OYKBEHHBIX
BBIPA)KEHUI 110 YCIIOBHIO 33J1a4H.

[IpencraBnenne NaHHBIX ¢ MOMOLIBbIO Tabnui 1 auarpamMm. Cronduarsie
JUarpaMMBl: YT€HHE U OCTpoeHue. UTeHHe KPYTOBBIX IUarpamMM.

Hacznaonan zeomempusn

Harnsiasble npencraBieHus o GUrypax Ha INIOCKOCTH: TOYKa, IpsiMasi, OT-
PE30K, Jyd, Yroi, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHHUK,
OKpPY>KHOCTB, KPYT.

BsaumHoe pacnonoskeHue OBYX NPsIMBIX HA IIOCKOCTH, MapajielbHble
IpsMble, MEPHEHIUKYISpHbIE NpsiMble. M3MepeHHne pacCTOSHHN: MeEXAy IBYMs
TOYKaMH, OT TOYKH JI0 MPSIMOH; ITMHA MapIIpyTa Ha KBAaApaTHOH CeTKe.

M3mepeHue u MOCTPOEHHE YIIIOB € MOMOIIBIO TpaHCHOPTHpa. Buasl Tpe-
YTOJIBHUKOB: OCTPOYTOJbHBIM, MPSAMOYTOJIBHBIN, TYNOYTOJBHBIN; paBHOOEIPEH-
HBIH, PaBHOCTOPOHHUI. UeTHIPEXYTOIIBHUK, IIPUMEPBI YETHIPEXYTOJbHUKOB. Ips-
MOYTOJIbHUK, KB3/IPAT: UCIIOJIb30BaHUE CBOWCTB CTOPOH, YIJIOB, AHaronanieil. 1300-
pa’keHHe TeOMETPUUYECKUX (DUTYp Ha HEIMHOBAHHOW Oymare ¢ HCIOJIb30BaHUEM
LUPKYJISL, IMHEHKH, YTOJIbHUKA, TpaHcopTupa. [locTpoenust Ha kiieTyaroii Oymare.

[lepumerp MHOTOYrONIBHUKA. [ToHsATHE TUTONA M (GUTYPBI; €IMHALBI H3Me-
perns twromanu. [IpubmmkéHHOoe M3MepeHne miomany Guryp, B TOM 9Hcie Ha
KBajipaTHOU ceTke. [IpnOimk€HHOe W3MEpeHHe TMHBI OKPY)KHOCTH, TIIONIAIH
Kpyra.

CuMmMeTpus: eHTpabHasi, OCeBas U 3epKajbHas CAMMETPHU.

ITocTpoenne cuMMeTpUYHBIX QUTyp.

Harnsinaele mpeacTaBieHnst 0 MPOCTPAHCTBEHHBIX (Urypax: mapasuiesne-
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nrnes, Ky0, mpu3Ma, mupaMuia, KOHyC, LIIMHAP, ap u cdepa. M3obpakenne npo-
cTpaHcTBeHHBIX (uryp. IIpuMepbl pa3BEPTOK MHOTOTPaHHHUKOB, LIMJIMHIpPA U KO-
nyca. Cozanue Mojiesnield IpoCTPaHCTBEHHBIX GUryp (13 Oymaru, MpoBOJIOKH, I1J1a-
CTHJIMHA U JIp.).

[ousarne 06béma; equHUIBI N3MepeHus 00bEéMa. OOBEM MPAMOYTOIHFHOTO

mapajJiesienumnea, Kyoa.
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IUDIAHUPYEMBIE TIPEJIMETHBIE PE3VIJIBTATBI OCBOE-
HH1S PABOYEN ITPOTPAMMbI KYPCA (ITO TOJAM OBYUYEHU )

OcBoenne ydebHoro kypca «MaTemaTnka» B 5—06 Kiaccax OCHOBHOU
LIKOJIBI JOJDKHO OOecreunBaTh JOCTH)KEHHE CIIETYIONIMX MPEMETHBIX 00pa3oBa-
TENbHBIX PE3yJIbTATOB!

5 kJace

Yucna u évluucnenus

— [ToHnMaTh W NPaBHIBHO YHOTPEOJSATH TEPMHUHBI, CBSI3aHHBIC C
HaTypaJbHBIMU YUCJIaMHU, OOBIKHOBEHHBIMHU M JACCATHYHBIMHU JIPOOSMH.

— CpaBHHBATh M YIOPSAOUMBATE HATypalbHbIC YHCIIA, CDAaBHUBATh
B IIPOCTEHINNX CITy4asix OOBIKHOBEHHBIE APOOH, TECITHUHBIE IPOOH.

— COOTHOCHUTH TOYKY Ha KOOPIMHATHOHN (YHCIOBOM) MPSIMOH ¢ co-
OTBETCTBYIOIINM €l YHCIIOM M M300pakaTh HaTypaJbHbIC YHCIIa TOYKAMHU Ha KOOP-
JIUHATHOU (YUCTIOBOM) MPSMOIA.

— BemmonHATh apudmMeTHUECKHe NEHCTBHSA C HATYpadbHBIMHU YHC-
JIaMH, ¢ OOBIKHOBEHHBIMH APOOSIMHU B MIPOCTEHIINX CITydasX.

— BEIMoMHATE TPOBEPKY, MPUKHUIKY PE3yIbTAaTa BEIYUCICHHH.

— OKpyTIATh HaTypaJbHBIC YUCIA.

Pewenue mexcmoswix 3a0au

— Pemate TekcTOBBIE 3a7jauN ApH(PMETHUECKUM CIIOCOOOM U C TO-
MOIIBIO OPTaHU30BAHHOTIO KOHEYHOTO TIepedopa BCeX BO3MOKHBIX BAPUAHTOB.

— Pemate 3amaun, copepiKaiie 3aBUCHMOCTH, CBSA3BIBAIOIINE Be-
JUYUHBI: CKOPOCTh, BPEMsI, PACCTOSHHE; [IeHa, KOTNIECTBO, CTOMMOCTb.

— Hcnonb30BaTh KpaTKUE 3aIHMCH, CXEMBI, TaOJIHIbI, 0003HAYEHHS
IIPH PEIICHNH 3a/1a4.

— [lonp30BaTbCs OCHOBHBIMM €JUHHULAMHM H3MEPEHUS: LEHBI,
MAacCBI; PaCCTOSHHS, BPEMEHH, CKOPOCTH; BBIPa)kKaTh OHU €IWHUIIBI BEIMIUHBI Ye-

pes3 npyrue.

— HBBJ’ICK&TL, AHAJIU3UPOBATH, OLICHUBATH I/IH(l)OpMaIII/IIO, npeacras-
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JICHHYIO B Ta0JjMIle, Ha CTOJIOYATON JuarpaMMe, HHTEPIPETUPOBATh NPEICTABICH-
HBIE JaHHBIE, UCIIOJIL30BATh JAHHBIC ITPU PEIICHNUH 3a/a4.

Haznaonan zeomempusn

— [Tonp30BaThCsl TEOMETPUYECKHMHU TOHATHAMH: TOYKA, IpsIMas,
OTPE30K, Jy4, Yroji, MHOTOYTOJbHUK, OKPY>KHOCTb, KPYT.

— [TpuBoaUTH IPUMEPBI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOIINX
(hopMy N3yYEHHBIX T€OMETPUUECKHUX (QUTyp.

— Hcnionp30BaTh TEPMHUHOIIOTHIO, CBA3AHHYIO C YTIIAMHU: BEPIIMHA
CTOPOHA; C MHOTOYTOJIbHUKaMH: YTOJI, BEPIIMHA, CTOPOHA, JHArOHAJb; C OKPY>KHO-
CTBIO: pafinyc, AUAMETP, LIEHTP.

— N300pakaTh M3ydeHHbIE TeoMeTpuUueckrue (GUrypsl Ha HEINHO-
BaHHOW M KJIeT4aTON OymMare ¢ MOMOIIBIO IIUPKYJIS ¥ TMHEHKH.

— HaxoauTte AMHBI OTPE3KOB HETIOCPEICTBEHHBIM M3MEPEHHEM C
TIOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KH 3aJlaHHOW JUTHHBL, CTPOUTH OKPYKHOCTbH 3a-
JTAaHHOTO pajinyca.

— Hcnionp30BaTh CBOICTBA CTOPOH M YIJIOB IIPSIMOYTOJIbHUKA, KBAI-
para Juis MX MMOCTPOEHHs, BBIYUCIICHHS TUIOMAAN ¥ IEpUMETpa.

—_— Breraucnars NEpUMETP U IJIOUIaJb KBajgpara, IMpAMOYTroJIbHUKA,
¢$uryp, COCTaBICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM 4HCIIe (QUTYp, H300pakEHHBIX
Ha KJieT4aToi Oymare.

—_— Tlonp30BaThCsi OCHOBHBIMH METPHUUCCKUMU €ANHUIAMH U3MEPEC-
HUSI JUTUHBI, TUIOIIAAN; BBIPAXKATh OJIHH AMHHIIBI BETMUMHBI Yepe3 JpyTHe.

— Pacno3naBaTh mapasienenumnesn, Ky0, HCIOIb30BaTh TEPMUHOIIO-
THIO: BEPIINHA, peOpO IpaHb, U3MEPEHUS; HAXOUTh N3MEPEHHUS TapajuielienuIe/a,
KyOa.

— Brrancnars 06péM Kyba, mapanenenuneaa o 3a1aHHbIM H3Me-
PEHUSIM, TI0JIb30BAThCS SAMHULIAMU U3MEpEHHs 00bEMa.

—_— Pemrate Heca0XHBIE 3aga4r Ha UBMCPECHUC TCOMETPUICCKUX BEC-
JIMYHH B IPAKTHYECKUX CUTYALUSX.

6 KiIace
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Yucna u évluucnenus

— 3HaTh U HOHUMATh TEPMHHBI, CBSI3aHHBIE C PA3IMYHBIMU BUAAMH
YHCeN M CIIOCO0AMH UX 3aIHCH, IEPEX0ANUTH (€CITH 3TO BO3MOYKHO) OT OJTHOH (hOpMBI
3aMUCH YHcia K IpyToil.

— CpaBHHBATh M yNOPSIOYNBATH IIEJbIC YHCIA, OOBIKHOBEHHBIC H
JIECATHYHbIE APOOH, CPABHUBATH YUCIIA OJHOTO U Pa3HbIX 3HAKOB.

— BeImonHATh, codeTast yCTHbIE M MUCBMEHHBIE TPUEMBI, apuQMe-
THUYECKHE JCHCTBUSA C HATYPAIBHBIMH U HEJIBIMH YHCIaMH, OOBIKHOBEHHBIMH U Jie-
CATUYHBIMH JPOOSMH, TTOJIOKHUTEIBHBIMU M OTPUIIATEIIEHBIMH YHCIIAMH.

— BbIuncaaTh 3HaUCHMST YHUCIIOBBIX BBIPAKCHUH, BBINOJIHATH MPHU-
KUZKY ¥ OLICHKY Pe3yJIbTaTa BEIYUCICHHUH; BBIIOIHATH IPE0Opa30BaHMs THCIOBBIX
BEIpKCHUI HAa OCHOBE CBOWCTB apU(PMETHICCKUX ICHCTBUI.

— CoOOTHOCUTH TOUKY Ha KOOPAMHATHOM MPSIMO ¢ COOTBETCTBYIOILUM €
YHCIIOM U N300pakaTh YHCIIA TOUKAMH Ha KOOPJMHATHON IPSIMOIL, HAXOANUTH MO-
JIyJTb YNCIIa.

— COOTHOCHUTD TOYKH B MPSIMOYT'OJIBHOM CHCTEME KOOPANHAT C KOOP/IHHA-
TaMH STOU TOUKH.

— OKpyYTIIATh HEJble YNCla U eCATUYHBIC IpOOH, HAXOIUTh MPH-
OIVKCHUS YHCEIL.

Yucnogvle u GyKeeHHblE GLIPAINCEHUS

— [ToHnmaTh 1 ynotpebyisaTh TEPMHUHBI, CBSI3aHHBIE C 3aIUCHIO CTe-
MIeHN YMCJa, HAaXOJUTh KBAIpaT M KyO 4HCIIa, BBIYNCIAT 3HAUEHHS YHCIIOBBIX BbI-
PaKEHHH, COepKALINX CTEHEHH.

— [onp30BaTbesl MpU3HAKAMM JEIUMOCTH, PAcKIaAblBaTh HATY-
paJIbHBIE YUCJIA HA IPOCTHIE MHOKUTEIH.

— [Tonmp30BaThcss MacmTaboM, COCTABIATH MPOTOPIIMH M OTHOIIIE-
HUSL.

— Vcnonp30BaTh OyKBHI 151 0003HAYCHHS YHCEIT TIPH 3aITUCH MaTe-
MaTHYECKUX BBIPAKCHHUH, COCTABIATh OYKBEHHBIE BBIPAKEHUS M (OPMYJIbI, HAX0-

JWUTh 3HAYCHUA 6yKBeHHLIX Bpra)KeHHﬁ, OCYIICCTBIIAA HCO6XOHI/IMLIC IIOJICTAaHOBKH
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u peoOpazoBaHusL.

— HaxoauTh HEU3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoewix 3a0au

— Pemrate MHOTOIIATOBBIC TEKCTOBBIC 3ala4d apU(PMETHICCKUM
CII0COO0M.

— Pewmath 3aaun, cBs3aHHbIE C OTHOLLIEHUEM, MTPOMOPLUUOHATBHO-
CTBIO BEJIMYHH, TIPOLICHTAMH; peIaTh TP OCHOBHBIC 3a7]adi Ha APOOH U MIPOICHTHL.

— Pewmate 3amaun, comepraiinue 3aBUCUMOCTH, CBS3BIBAIOIINE Be-
JUYUHBL: CKOPOCTh, BPEMsI, PAaCCTOSIHUE, [IeHa, KOIUYECTBO, CTOMMOCTD; TIPOH3BO-
TUTETHHOCTh, BpeMs, 00bEMa pabOTHI, MCTONB3Ys apupMETHYECKHE ICHCTBU,
OIICHKY, MPHUKHUIKY; MTOIB30BAThCS SANHUIIAMH M3MEPEHHSI COOTBETCTBYIOIIUX Be-
JINYHUH.

— CocTaBisITh OYKBEHHBIC BRIPAKCHHS IO YCIOBHIO 3aauu.

— W3Bnekath MH(MOpMALUIO, TPEICTABICHHYIO B Ta0NMIax, Ha JIU-
HEHOH, cTON09YaTOW MM KPYroBOW AMarpamMmax, WHTEPIPETHPOBATH IPEICTaB-
JICHHBIC TAHHBIC; UCIIOJIb30BaTh TaHHBIC ITPH PEIICHUU 3a/1a4.

— [IpencraBnsaTh HHGOPMALIMIO C TIOMOIIBIO TaOIHII, TUHEHHONU U
cTON09YaTON qrarpamm.

Haznaonaa zeomempus

— [TpuBoINTE IPUMEPHI 0OBEKTOB OKPYIKAIOIIETO MUPA, UMEIOIIUX
(opMy U3YyYCHHBIX TEOMETPUUYCCKHUX IUIOCKUX M MPOCTPAHCTBCHHBIX (UTYP, MPH-
MEpBI PaBHBIX U CHMMETPUYHBIX (QHUTYD.

— M300paxkaTh C MOMOIIBIO IUPKYJIS, THHEHKH, TPAHCIIOPTHpa Ha
HEJIMHOBAHHOMW M KJIETYATON OyMare H3y4eHHBIC INIOCKUE TEOMETPUYUCCKUE (DUTYPBI
1 KOH(UTYpaluy, CAMMETPHYHBIC (PUTYPHIL.

— [Tonb30BaThCS TEOMETPUIECKUMU MOHATHSIME: PABEHCTBO QUTYD,
CUMMETPHSI; UCIOJIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CUMMETPHEH: OCh CUM-
METPUH, IEHTP CHMMETPHUH.

— HaXO}II/ITB BCJIMYMHBI YTJIOB U3MEPEHUEM C ITOMOMIBIO TPAHCIIOP-
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TUpPA, CTPOUTH YTJIbI 3aJaHHON BEIMYHHBI, N10JIb30BaThCA MPH PEILIEHUU 3a/1a4 rpa-
JlyCHOM MEpOH YIJIOB; PacllO3HABATh HA YEPTEKAaX OCTPBIN, IPAMOU, pa3BEPHYTHII
U TYIIOH YIJIBL.

— Berunciats qimHy 10MaHOM, IEPUMETP MHOTOYTOJIBHUKA, TOJb-
30BaTbCA €AUHUIIAMHU HU3MEPEHUS UIMHBI, BBIPAKATh OJHU €AMHHLBI U3MEPECHHUS
JUIMHBL 4epe3 ApyTHUe.

— HaxonnTs, HCIONB3ys 4EPTEKHBIE HHCTPYMEHTBI, PACCTOSHHSA:
MEXAY ABYMs TOUYKAMHM, OT TOUKH [0 IIPSIMOM, JUIMHY ITyTH HAa KBaJAPAaTHOU CETKE.

— Boruncnars miomans Guryp, cOCTaBICHHBIX M3 NPSMOYTOIbHH-
KOB, UCIIOJIb30BaTh pa30MeHNe Ha NPSIMOYTOJIbHUKH, Ha paBHbIE (DUTYPBI, OCTpau-
BaHUE 0 INPSMOYIOJbHUKA; II0Jb30BaTbCS OCHOBHBIMU €IMHULIAMU HU3MEPEHHUS
IJIOLIA/IH; BBIPAKATh OJHU €IMHULLI U3MEPEHUS IUIOIAU Yepe3 ApyTHUe.

— Pacrio3HaBaTh Ha MOJENAX W M300paKEHUSIX MUPAMUIYy, KOHYC,
LWJTMHP, UCTIOJIB30BaTh TEPMHUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHHUE, Pa3-
BEPTKA.

— N3o0pakaTh Ha KJIETYATON OyMare MpsIMOYTOJIbHBIN mapasuiene-
HUnes.

— Bbruncnars 00bEM NPSMOYTONBHOTO Tapailiesienunena, Kyoa,
MIOJIb30BATHCSI OCHOBHBIMU €IMHUIIAMHU U3MEpEHHsI 00hEMa; BBI

— Pemate HecliokHBIE 3a/1a4M HA HAXO0KJEHNE FEOMETPUUECKUX Be-

JIMYUH B IIPAKTUYCCKUX CUTYyallUAX.
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TEMATUYECKOE IINTAHMPOBAHUE YUEBHOI'O KYPCA (ITO TOAAM OBYUYEHUMA)

5 knacc (He menee 170 u)

Ha3spanue pa3zaena (Tembl)

Kypca (41cJ10 4YacoB)

OcHoOBHOe coaep:kaHue

OcHoBHbBIE BU/IbI 1€TEJILHOCTH 00YYaIOLIUXCS

HartypanbHble uucia.
JeiicTBUsI ¢ HATYpaJlb-
HBIMH YU CIaMU

(43 u)

JecatuuHnas cucrema cuucieHus. Pan
HaTypaJlbHbIX uHcen. HaTypanbHblit
psaa. Yucno 0. HarypansHble yncna Ha
KoOpauHaTHOM mpsMoil. CpaBHeHHUe,
OKpYIJICHUE HAaTypaJIbHbIX YUCEIL.
Apudpmernyeckue OEHCTBUS C HATy-
panbHbIMM uucnamu. CBoifcTBa HyJs
IIPYU CJI0’KEHUU U YMHOXKEHUH, CBOMCTBA
€IMHUIIEI TpH yMHOXKeHUH. [lepemecTtn-
TEJIBHOE U COYeTaTebHOE CBOMHCTBa
CJIOKEHMSI U YMHOXKEHUs, paclpeneu-
TENTbHOE CBOWCTBO YMHOXKEHHSI.

JlenuTenu m KpaTHbIe YUCIIA, pas3oxkKe-

HUE YHuCa Ha MHOXUTeIU. Jlenenue ¢

Yurath, 3aNUCHIBATH, CPABHHBATH HATYpAJIbHBIC YHCIIA;
NpeIaraTh H 00CyK1aTh CNOCOObI YIOPSTOUNBAHNS THUCETL.
H306paxkaTh KOOPAUHATHYIO MIPAMYIO, 0TMeYaTh YUCIIA TOU-
KaMH Ha KOOPAMHATHOW IpPSIMOH, HAXOAUTH KOOPIMHATEI
TOYKH.

HceaenoBaThb cBoiicTBa HaTypanbHOTO psina, ynucen 0 u 1 mpu
CJIO)KEHHU U YMHOXKCHHH.

Hcnoab30BaTh MPAaBUJIO OKPYTIICHUS HATYPaJIbHBIX YHCEI.
BpinoansaTh apudpmernyecKkue J1ecTBUS C HaTypaJbHBIMU
YHUCIIaMHU, BBIYHCISITH 3HAUCHUS] YHCIIOBBIX BBIPAXEHHI CO
CKOOKamHu 1 6e3 CKOOOK.

3anuchIBaTh TPOM3BEJCHHE B BHAE CTENCHU, YUTATh CTe-
MEHH, HCMOJIb30BaTh TEPMHHOJIOIMI0 (OCHOBaHHUE, MOKa3a-

TEJb), BBIYHCIATD 3HAYEHHUsI CTETICHEH.
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ocratkoM. Ilpocteie u  cocTaBHBIC
yucna. [Ipuznaku penumocTu Ha 2, 5,
10, 3, 9.

CreneHb ¢ HATypalbHBIM [TOKA3aTENIEM.
UucnoBble BbIpaXKEHUs; TMOPSIOK Jieii-
CTBUI.

Penrenne TekcTOBBIX 3a/1a4 Ha Bce apug-
METHYECKHE ICHCTBHSI, HA IBUKCHHE U

TIOKYIIKH

BbINOIHATL NPUKHAKY U OLEHKY 3HAYEHHUH YHCIOBBIX BBI-
paKeHUI, MpeAJaraTb U NMPHMEHSITb NMPHEMBI MPOBEPKH
BBIYHUCIICHUHN.

Hcnoab30BaTh NPH BHIYUCICHUSIX TTEPEMECTUTENBHOE U CO-
YeTaTeNIbHOE CBOMCTBA CIIOKCHUS M YMHOXKEHHS, PACTIPEIeIIH-
TEIIbHOE CBOWCTBO YMHOXKCHUS; ()OPMYJIHPOBATH H NMPHMe-
HATh MPaBHJAa MIPeoOPa30BaHHs YUCIOBBIX BBIPAXKECHHH Ha
OCHOBE CBOMCTB apH(PMETHUECKUX JCHCTBHI.

HccnenoBaTh 4HCIOBBIE 3aKOHOMEPHOCTH, BBIABHIATH H
000CHOBBIBATH TMIIOTE3bI, HPOPMYIHMPOBATH 00001IEHUS U
BBIBOJbI 10 pe3y/bTaTaM IPOBEIEHHOTO HCCIIEIOBAHMSL.
®opMyJIMPOBATH OMpedeJeHusl JISNUTeNsI W KpPaTHOTO,
Ha3bIBATh JETNUTEIN U KPAaTHBIE YHCIA; PACMO3HABATH IIPO-
CTBIe W COCTaBHBIC 4HCTa; (JOPMYJIHMPOBATH M NpPUMe-ATH
NMPHU3HAKH JIeTUMOCTH Ha 2, 3, 5, 9, 10; npuMeHsaTH ajuro-
PUTM pa3JI0KEHHS YHCNIA Ha TIPOCTHIE MHOXUTEH; HAXOAHTH
OCTATKH OT JISTICHHS ¥ HETIOJTHOE JYacTHOE.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3BIBAHUS O HaTy-

paNbHBIX YHCNIAX, MPHBOAUTH MPHMEPbI ¥ KOHTPIPHMEPHI,
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CTPONTh BBICKA3BIBAHMSI U OTPHUIAHMS BBICKA3bIBAHUH O
CBOHCTBaxX HaTypaJIbHbIX YUCEIL.

KoncTpynpoBath MaTeMaTH4YeCKHe NPEIJI0KEHH C IIOMO-
MIBIO CBSA30K U, UMY, ECIHH. .., TO...».

Pemats TekcTOBBIC 331a9M apUPMETHIESCKIM CIIOCOO0M, HC-
M0JIb30BATH 3aBHCHMOCTH MEXIY BEJIMYMHAMHU (CKOPOCTB,
BpEMsI, pacCTOAHHE; I[E€HA, KOJIUYECTBO, CTOMMOCTh U Jp.):
AHAIU3HPOBATbL U OCMBICIMBATBL TEKCT 3a7adl, nepedop-
MYJIHPOBATh YCJIOBHE, M3BJeKaTh HEOOXOIMMBIC JTaHHBIC,
YCTAHABJIMBATD 3aBUCHMOCTH MEXIY BEIUYNHAMHU, CTPOUTH
JIOTHUYECKYIO LIEMI0UKY PacCyKACHUM.

MopeupoBaTh X0 PELICHUS 3aJaull C HOMOLIbIO PUCYHKA,
CXEMBbI, TaOJIUIIEI.

IIpuBoauTh, pa3dupaTh, OLIEHUBATH PA3IHIHBIEC PEIICHUS,
3aMUCH PELICHHUH TeKCTOBBIX 3a/1a4.

KpuTuyeckn oOueHUBATh TIOJIy4YE€HHBIH pE3yibTar, ocy-
LIeCTBJIATH CAMOKOHTPOJIb, TPOBEPSIS OTBET HA COOTBETCTBHE

YCJIOBUIO, HAXOAUTH OIINOKH.
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Pemars 3a1a4n ¢ noMolbio epedopa BceX BO3MOXKHBIX Ba-
PHAHTOB.

3HAKOMHTBCS ¢ HCTOPHE pa3BUTHS apH(QMETHKH

Harnsignasi reomerpus.
Jlunuu Ha miockoctu (12

1)

Touka, npsimas, oTpe3ok, ayd. Jloma-
Has. M3MepeHue IIMHBI OTpe3Ka, MeT-
pHUUYECKUE CIUHULBI U3MEPEHUS AIUHBL
OKpYXKHOCTB U KpPYT.

IIpaktuueckast padora «llocTpoeHue
y30pa U3 OKPY>KHOCTE.

Vron. Ilpsamoii, ocTpslii, Tynoi u pas-
BEPHYTHIN yribl. i3MepeHue yrios.
IIpakTnueckas pabora «IlocTpoenue yr-

JIOB

PacnosnaBath Ha uepTexax, PHCyHKax, ONHMCHIBATb, HC-
T10J163ys] TEPMUHOJIOTHIO, ¥ H306PaKaTh C IIOMOIIBIO YePTEK-
HBIX HHCTPYMEHTOB: TOUKY, TIPSIMYIO, OTPE30K, JIyd, YToJI, JIO-
MaHyI0, OKPYKHOCTb.

Pacno3snaBath, NPUBOAUTE NPHMePbl 0OBEKTOB PEANBLHOTO
MHpa, UMEIONMX (opMy M3ydEHHBIX (GUTYp, OHEHHBATH HX
JIMHEWHBIE pa3Mephbl.

Hcnoab3oBaTh NMHHEHKY U TPAHCIOPTHDP KAK WHCTPYMEHTHI
JUISL TIOCTPOCHUSI U N3MEPEHHS: H3MePSITh UINHY OTpe3Ka, Be-
JIWYMHY YTJIa; CTPOMThH OTPE30K 33AaHHOW JUIMHEI, yTOJ, 3a-
JAaHHOHM BENMYUHEL, OTKJIAAbIBATh IMPKYJIEM pPaBHBIE OT-
pe3KH, CTPOMTHL OKPYKHOCTh 3aJaHHOTO paauyca. M3o0pa-
“KaTh KOH(UTYpaIlMu TeOMETPHUYECKUX (DUTYp M3 OTPE3KOB,
OKpYXXHOCTEH, HX JacTeil Ha HETMHOBAHHOW M KIIeT4aToi Oy-
Mare; npeaiaraTh, ONUChIBATh H 00CYKAATH CHOCOOBI, a1~

TOPUTMBI ITOCTPOCHUA.
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Pacno3HaBaTh M M300pakaTh Ha HEIMHOBAHHOW M KJIeTUa-
TOW Oymare IpsIMOH, OCTpPBIM, TYIOH, Pa3BEPHYTHIA YTIIEL
CPaBHUBATH YIJIbL

BbIuncaATh ATUHBI OTPE3KOB, IOMAHBIX.

IlonuMaTh ¥ MCIO/1B30BATH NIPU PELICHUH 32124 3ABHCUMO-
CTH MEXKY €UHUIIAMU METPUUECKON CUCTEMBI Mep; 3HAKO-
MHUTbCSI C HEMETPUUECKUMH CHCTEMAMH Mep; BbIPakKATh
JUIMHY B pa3iIMYHBIX eHUIaxX u3Mmepenus. McemenoBars Gu-

TYpbI U KOHGUTYpaLUH, UCTIONB3YS IIU(PPOBBIC PECYPCHI

OO0bIKHOBEHHbIE
apoou
(48 4

JpoOs. [lpaBuibHBIE W HEMPaBHIb-
Hple 1poOu. OCHOBHOE CBOWCTBO
npobu. CpaBHEHHE APOOCH.
CrnoxeHue ¥ BEIYUTaHHE OOBIKHOBEH-
HBIX OpoOeit. CmemaHHas ApoOOb.
VYMHOXKEHHE U JieJIeHHe OOBIKHOBEH-
HBIX Jpo0eif; B3aMMHO-OOpaTHBIC
Ipodu.

Pelienne TeKCTOBBIX 3a/1a4, COJIeprKa-

mux apodu. OCHOBHBIE 3aJaud Ha

MopeaupoBaTh B rpaguueckoil, mpeAMETHOH (opme, ¢ 1o-
MOIIBIO KOMIIBIOTEpA IIOHSTHS W CBOMCTBA, CBSI3aHHBIC C
0OBIKHOBEHHOH POOBIO.

YuraTh U 3aNHCHIBATH, CPABHUBATH O0BIKHOBEHHBIE IpO0OH,
npenjaraTb, 000CHOBBIBATH H 00CY:KAATH CIOCO ObI YIIOPSI-
JIOYMBAHUSI IPOOCH.

H3o00paxkaTh OOBIKHOBEHHBIE IPOOH TOUKAMHU Ha KOOPIUHAT-
HOIl TIPAMOIi; MCHOJIB30BATH KOOPAWHATHYIO MPSAMYIO IS
CpaBHEHUS IpOOeii.

(I)OpMy.]'ll/lpoBaTL, 3anmucbIBATH C MOMOIIBIO 6yKB OCHOBHOC
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Ipodu.
IIpnmenenue OykB JUIsl 3aIIMCH MaTe-
MaTHYeCKUX BBIPQKCHHH W INpemyo-

JKEHUH

CBOICTBO OOBIKHOBEHHOH ApOOH; MCNOJIb30BATH OCHOBHOE
CBOICTBO JApoOM Ul COKpamleHHs IpoOeil W HpUBeeHHS
JpoOH K HOBOMY 3HAMEHATEIIIO.

IIpeacraBaATh CMELIAHHYIO APOOb B BUIC HEMPABUILHOU H
BBIJIEIIATH LEIYIO YacTh YMCIa U3 HeIIPaBHIBHON POOH.
Bomoansite apudmernyeckne aelcTBHS C OOBIKHOBEH-
HBIMH JpOOSIMH; NMPHMEHSITh CBOlicTBAa apudmeTHuecKux
JeUCTBUI 711 palliOHAIN3AIMY BBIYHCIICHUH.

BbInoJIHATE NPUKUAKY U OLEHKY PE3yJIbTaTa BbIYMCIICHHI;
npeiaraTb M NPUMEHATh NPUEMBI NMPOBEPKHU BBIUHCIIE-
HUIL.

IIpoBoauTh McceT0BAaHUS CBOWCTB Apobeil, omupasch Ha
YHCIIOBBIE HKCIIEPUMEHTHI (B TOM YHCIIE C TIOMOIIBIO KOMITHIO-
Tepa).

Pacno3HaBaTh HUCTUHHbBIE U JIOXKHBIE BBICKA3bIBAHUS O JIPO-
05X, MPUBOUTHL MPHUMePbI 1 KOHTPIIPUMEPEL, CTPOUTDH BbI-
CKa3bIBAHUS 1 OTPUIIAHNUS BBICKA3bIBAHHH.

PemiaTh TEKCTOBBIC 3a7a4M, COACPIKAIINE APOOHBIC TaHHBIC,
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U 3a/1a4M Ha HAXOKAE€HHUE YacTH IIEJIOT0 U 100 IO ero ya-
CTH; BBISIBJIAATh UX CXOJACTBA U Pa3JH4Hd.

MopaenupoBaTh X0 PEILICHUS 331a4i C IIOMOIIBIO PUCYHKA,
CXEMbI, TaOJIUIIBI.

IIpuBoauTh, pa3dupaTh, OLEHHBATb PA3IUYHbIC PELICHUS,
3alUCH PELICHUH TeKCTOBBIX 3a/1a4.

KpuTuyeckn OLEHUBATH [OIYyYEHHBIH pE3ynbTar, OCy-
LIECTBIIATH CAMOKOHTPOJIb, IPOBEPsisl OTBET HA COOTBETCTBUE
YCJIOBHIO, HAXOAHTH OIINOKH.

3HAKOMUTBCS ¢ UCTOPHEId Pa3BUTUS apHUPMETHKH

Harasignasi reomer-
pusi. MHOroyroJjib-

Huku (10 4)

MuoroyroiabHUKH. YeTbIpEXyTronbHHUK,
IPSMOYTOJIbHUK, KBaJIpaT.
IIpaktudeckast padora «IlocTpoeHue
HPSIMOYTOJBHHUKA C 3aJaHHBIMU CTOPO-
HaM¥ Ha HEJIMHOBAHHOIT Oymare».
TpeyronpHuK.

IInomans n mepuMeTp NPSIMOYTOIb-
HHMKAa ¥ MHOT'OYT'OJIbHUKOB, COCTaBJICH-

HBIX W3 TMPAMOYTIOJIbHHUKOB, C€AWHHIIbI

OnucsiBaTh, UCHOJB3YS TEPMHHOJOTHIO, U300paKaTh C
TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH, MOZIEINPO-
BaTh U3 OyMard MHOTOYTOJIbHHKH.

IIpuBoAMTHL NPUMeEPBI 00BEKTOB PEATLHOI0 MUPA, MIMEIOLIHX
(GbopMy MHOrOYroJIbHHKA, MPSMOYTOJIbHHKA, KBajapara, Tpe-
YrOJIbHUKA, OLEHHWBATh WX JIMHEiiHbICe pasMepbl. Bbrumc-
JSATh: NEPUMETP TPEYroJbHHKA, HPSMOYTOJbHHUKA, MHOTO-

YroJibHUKa,; IJIOIAAb IIPAMOYIOJIbHUKA, KBaJpaTa.
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u3Mepenus miomamy. Ilepumerp mMHO-

TOyroJIbHHUKa

H300paxkaTh OCTPOYTOJIbHBIE, TPSIMOYTOJIBHbIE U TYHOYTOJTb-
HBIE TPEYTOJIbHUKH.

CtponTh Ha HEIMHOBAHHOW M KJIETYAaTON Oymare KBaapar n
MIPSMOYTOJIBHUK C 3aJlaHHBIMU ATHHamMu cTopoH. Mcemaemo-
BaThb CBOMCTBA IPSAMOYIOJIbHUKA, KBaJpaTa IyTEM DKCIIEpH-
MEHTa, HaOJIOJCHUs, U3MEPEHUs, MOJICIHUPOBAHNS; CPaBHU-
BaTh CBOMCTBA KBaJpaTa U MPSIMOYTOJIbHUKA.
KoncrpynpoBath MaTeMaTH4YeCKHe NPEIJI0KEHH C TIOMO-
IIBIO CBSI30K «HEKOTOPBIi», «It000i». Pacno3naBars ncTrH-
HBIC U JIO’KHBIE BHICKA3BIBAHUSI O MHOTOYTOJBHUKAX, MPHBO-
JUTH NPUMEPbI U KOHTPIPUMEPBHI.

HccaenoBaTh 3aBHCHMOCTD IUIOLIATU KBajgpara OT AJIH-bl
€r0 CTOPOHBL.

Hcnoab30oBaTh CBOMCTBA KBAJAPATHOM CETKU JISI TOCTPOE-
HUs (Quryp; pa3dmBaTh NPSIMOYTOJBHHK Ha KBaJApaThl, Tpe-
YTONBHHUKH, COCTABJIATH (DUTYPH U3 KBAJPaTOB U MPSIMO-
YTONBHUKOB M HAXOAWTH MX IUIOMAAb, pa30uBaTh Guryps! Ha

NPAMOYTOJIBHUKU U KBaAPAThl U HAXOAUTH UX IJIOIIA/b.
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BeipaxaTs BeIMUYMHY IUIOLIAIU B PA3INYHBIX €AMHULAX H3-
MEpEeHUsI METPUUECKOI CUCTEMbI Mep, MOHUMATH U MCIO0JIb-
30BaTh 3aBHCMMOCTH MEX/1y METPUUYECKUMU €IMHUIIAMU U3-
MEpEeHHs TUIOLIAIH.

3HAKOMHUTBLCS ¢ MPUMePAMH NPUMEHEeHHsI IUIOMIAIN U Tie-
puMeTpa B MPaKTUYECKUX CUTyalusx. PemaTs 3anaun u3 pe-
QIFHOH YKHU3HU, MPeAIaraTh H 00Cy:KAaTh pa3jIn4Hble CI0-

co0bI pereHus 3a1a4

JecsiTu4ynbie 1podHn

(38 u)

Jecsitnanast 3anuck gpobeii. CpaBHe-

HUE ACCATHYHBIX IpoOeii.

JlelicTBHA ¢ NECATUYIHBIMHU IPOOSMH.

OKpyTJIeHHEe AECATHYHBIX APOOeit.
Pemenne TeKkCTOBBIX 3amad, copepika-
mwmx apoou. OCHOBHBIE 3amadd  Ha

Jpobu

IpencTaBasiTh 1eCATUYHYIO ApoOb B BUJIE OOBIKHOBEHHOI,
YUTATh U 3aNHCHIBATH, CPABHUBATH JICCATUIHBIE APOOH,
npeniaraTb, 000CHOBBIBATH H 00CYKIATh CIOCOOBI YIIO-
PSIOYUBAHUS IECATUUHBIX APOOCH.

H3o0paxkaTh necITHYHBIC IPOOH TOYKAMHU Ha KOOPIUHAT-
HOM psIMOH.

BbISBASITH cXOACTBA M PAa3IM4Us NPaBUI apupmeTHie-
CKHX JIEHCTBUI C HATYPAITBbHBIMU YHCIAMH U JECITUIHBIMA
IpoOsSMU, OOBSCHSTD UX.

BBINOJHATE apudMeTHYECKUE IEHCTBUS C ACCSITUYIHBIMU

leOGS[MI/I; BBINNOJIHATH NPUKUAKY M OLEHKY pe3yibTara
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BBIUMCIIEHUI.

IIpumensaTh cBoiicTBa apuMETHIESCKUX NSHCTBHIT UIA pa-
LIUOHAIN3ALUY BBIYHCIICHUH.

IIpuMeHATh NPABUJIO OKPYIJIEHUs JECATUUHBIX IPOOEH.
IIpoBoaNTH Hcc/IeIOBAHMS CBOMCTB JICCATHIHBIX IpO0Oei,
OIMPasCh HA YUCIOBBIC YKCIICPHMEHTHI (B TOM YHCIIE C T10-
MOIIBI0 KOMIMBIOTEPA), BBIABHIAaTh TMIOTe3bl U IPUBO-
JIUTH UX 00OCHOBaHMSI.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS O APO-
04X, NMPUBOAUTHL NMPUMePbl U KOHTPIPHMEPHI, CTPOUTH
BBICKA3bIBAHMSA U OTPULIAHYS BEICKA3bIBAHUI.

Pemath TekCTOBBIC 3a/auH, COAEpIKAIIUe IPOOHBIC TaH-
HBIE, 1 Ha HAXOX/EHHE YaCTH IEeJI0TO U LEJIOTO 10 €ro Ja-
CTHU; BBISIBJISITh X CXOACTBA H Pa3IHuHsl.
MopeaupoBaTh XOJ pELICHUS 3aaud C [OMOIIbI pH-
CyHKa, cXeMbl, Tabuisl. [IpuBoaANTDH, pa3éuparh, OLEeHH-
BaTh PA3INYHBIEC PEIICHNS, 3aMIICH PEIICHNIT TEKCT BBIX 3a-

nad.
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OnepupoBaTh APOOHBIMU YHCJIAMH B PEaJbHBIX >KU3HCH-
HBIX CUTYaIsIX.

KpuTtnueckn oneHMBATh IOJTYYCHHBI pe3ynbTaT, OCYy-
LIECTBIATh CAaMOKOHTPOJIb, IPOBEPSAsS OTBET Ha COOTBET-
CTBHUE YCIIOBUIO, HAXOIUTH OIIMOKH.

3HAKOMHTEBCS ¢ HCTOPHEl pa3BUTHS apH(QMETHKH

Harasignas reomet-
pus. Tesna u purypbi

B npocTpaHcTBe (9 u)

MHororpanHUKH. M3obpaxkenne

MHOTOTpaHHUKOB. Mojenu  mpo-
CTPAHCTBCHHBIX TEIL.
IIpsiMoyrosbHBI  mapasienenumnes,
Kky0. Pa3BépTku KyOa u mapasienenu-
nesa.

[paktnueckas pabora «Pa3BépTka
KyOa.

O0BéM KyOa, MpPSIMOYTOJBHOIO Ia-

paitenenumnena

PacnosHaBaTh Ha YepTe:Kax, PUCYHKAaX, B OKPY:KaloLeM
MHpe TPSMOYTOJBHBIN Mapaienenunesn, Ky0, MHOTOTpaH-
HUKH, ONUCBIBATh, HCIOJIb3Ys TEPMUHOIOTHIO, OLICHUBATH
JIMHEMHbIE pa3MepBbl.

IpuBoauThL nMpuMepbl 0OBEKTOB PEATHHOTO MHPA, MMEO-
mux (GpopMy MHOTOTpaHHHKA, HPSIMOYTOJBHOTO Iapajuiese-
murena, Kyoa.

H3obpaxkaTh Ky0 Ha KJIeTYaTOH Oymare.

HccaenoBath cBoiicTBa Ky0a, IPsIMOYTOJIBHOTO Tapauiene-
TIHIIe1a, MHOTOTPAHHUKOB, UCTIONB3YS MOJIEIH.
Pacno3naBaTth u u300pakaTh pa3BEPTKU KyOa 1 mapaiesne-
nunena. MoaeaupoBaTh Ky0 U napasienenunes u3 Oymaru

U IIPOYUX MaTCpUalioB, 00BSICHAITH CIIOCO0 MOJCIUPOBaHUAA.
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Haxoauts u3MepeHus, BBIYHCIATD IUIOIA/b TOBEPXHOCTH;
00bEM Kyba, MPSMOYTOJIBHOTO HapaUIeNelnIe/a; HCCTemRo-
BaTh 3aBHCHMOCTh 00bEMa Kyba OT IIHMHBI ero pebdpa, BbI-
JABUTaTh U 000CHOBBIBATH FHIIOTE3Y.

HadmionaTe W NPOBOANTL AHAJOTHH MEXIY MOHATHIMH
wIomand u o0bpEMa, mepuMeTpa M IUIONa g ITOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIC U JIOXKHBIC BBICKA3bIBAHHS O MHO-
TOTpaHHUKAX, NPUBOAUTH NPHMeEPbI U KOHTPIPHUMEPEI,
CTPOUTDH BHICKA3BIBAHMS M OTPULIAHUS BEICKA3bIBAHUIH.

Pemate 3a5a4m U3 peanbHOM KU3HU

I[oBTOpeHue n 0600-

menue (10 1)

IloBTOpEHNE OCHOBHBIX NOHATUH HU
METOJIOB Kypca 5 kiacca, 00001eHne

3HAHUHA

BbIuucasiTh 3HaYCHNS BBIPAKCHUH, COAEPIKAIINX HATYpailb-
HBIE YHCJIa, OOBIKHOBEHHBIC U JICCATHYHBIC IPOOH, BBINOJ-
HATH IPe0oOpa30BaHUS YUCEIL.

Bui6upars cnocod cpaBHEHHS YHCEIN, BEIYUCICHUH, MPUMe-
HSTDH CBOICTBA apu(PMETHICCKUX ACHCTBHUI JUIS pal[HOHAIIH-
3aI[MU BBEIYHUCICHUI.

OcyecTBJIATH CAMOKOHTPOJIb BBITOIHAEMBIX JEHCTBUIA U

CaMOIPOBEPKY Pe3yIbTaTa BEIYMCICHHUM.
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Pemats 3agaum u3 peaabHON *KU3HU, IPHMEHATh MaTeMa-
THYeCKHe 3HAHMS JUSl PeNIeHHs 3a1ad U3 JPYruX yIeOHBIX
IIPEIMETOB.

Pemats 3agaun pasHbIMH €I0C00aMM, CPABHHBATHL CIIO-

co0BblI peleHus 3a1a4l, BLIOUPATh PAllMOHAJIBHBIN CI10C00
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6 knacc (ue menee 170 )

Hazpanue pa3-
aeja (TeMbl)

Kypca (41cJ1o ya-

OcHoBHOe cojepikaHue

OcHOBHBIE BU/IBI JIESITEILHOCTH oﬁyqammnxm

COB)
Harypanbubie ApudmeTrndeckne IEHCTBUS C MHOTO- Beinoansite apupmMeruyeckue AeficTBUSI C MHOIO3HAYHBIMHU
qpcaa 3HAQYHBIMH HATYPAJIBHBIMH YHCIAMH. HaTypaJIbHBIMU YHCJIAMH, HAXOAUTH 3HAYEHHSsI YVCIOBBIX BBIpa-
(30 v) UYucnosble BBIPaKECHUS, IOPAIOK Jei- JKEHHH co ckoOKamu 1 6e3 CKOOOK; BHIYMCIATH 3HA4YEeHHs BBIpa-

CTBHIA, HCIIOJb30BaHUE  CKOOOK.
OKpyTJICHUE HATYPATbHBIX YHCEI.
Jlenurenu U KpaTHBIE YnCIia; HAnOOIb-
LU OOIIMK JICTUTENIb U HaWMEHbBIIIee
oO1ee KpaTHOE.

Paznoxenue 4ricia Ha MPOCThIE MHO-
KHUTENU. J|eTMMOCTh CYMMBI M TIPOH3-
BeJeHMs. JleJIeHHe ¢ OCTaTKOM.

Penrenne TeKCTOBBIX 3a/1a4

JKEHUH, COJAEpP)KAIX CTENCHH. BBINOIHATL NPHUKUAKY M
OLICHKY 3HAYCHUIl YHCIIOBBIX BBIPAXKECHUM, IPUMEHATH NPUEMBI
npoBepkH pesynbrara. Mcnosib30BaTh NPH BLIYHCICHHSIX TIe-
PEMECTHTENTbHOE M COUYETaTeNIbHOE CBOIMCTBA CIIOKEHHS M yMHO-
HKEHUS, pacIpeieInTeIbHOE CBOMCTBO YMHOKEHUSI OTHOCUTEIIBHO
CJIOXKEHHSI, CBOWCTBA apU(PMETHIECKHUX ACHCTBHM.

HccnenoBaTh 4ncioBbie 3aKOHOMEPHOCTH, TPOBOAUTE YHCIOBEHIE
9KCIIEPUMEHTHI, BBIIBUTATh U 000CHOBBIBATH FHIIOTE3bI.

q)OpMyJ]I/IPOBaTI) onpeaejJeHus1 ICIUTECIIA U KPAaTHOIO, Hau00JIb-

mIero 061uer0 JCIUTECIA 1 HAUMCHBIIICTO O6HICFO KpaTHOro, npo-
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CTOTO ¥ COCTABHOTO YHCEI; UCIOIb30BaTh 3TH MOHITHUS IIPU perLie-
HHH 3a]1a4.

[IpuMeHATH aJrOPUTMBbI BBIYHUCIICHHSI HAUOOIIBIIIET0 O0IIETo Je-
JIUTENS ¥ HAUMEHBILEro 00IIero KpaTHOTO JBYX YHCE, aITOPUTM
Pa3oXKEHUsI YUCIIa Ha TPOCTHIC MHOYKUTEIIH.

HccaenoBats yciosus genumoctd Ha 4 u 6. UcciienoBath, 00-
CY:KAaTh, (POPMYJIMPOBATH H 000CHOBBIBATH BBIBO/I O YETHO-
CTH CYMMBI, IPOU3BEICHUS: IBYX YETHBIX YHCEI, JIBYX HEUETHBIX
Ypciie, YETHOTO M HEUETHOTO YHCET.

HcceaenoBaTh CBOiiCTBA 1ETUMOCTH CYMMBI U IPOU3BEICHHS YH-
cel.

IIpuBoaUTH MPpUMeEPHI YHCEN C 33JaHHBIMU CBOMCTBaMH, pacio-
3HABATh BepHbIE U HeBePHbIE YTBEPKACHUS O CBOMCTBAX YHCEI,
ONpoBepPraTh HEBEPHBIC YTBEPKACHUS € TIOMOIIBI0 KOHTPIPUME-
poB.

KoncTpynpoBats MaTeMaTH4ecKHe NMPeIJI0KEHHS C TIOMOIIBIO
CBSI30K «H», «HIIN», «ECHH..., TO...».

Pemiath TEKCTOBBIC 3a/1a4M, BKIIFOUAIOIIUE MMOHSATHUS JCITUMOCTH,

48




apu(pMETHIECKUM CIOCOOOM, HCIOIb30BaTh Mepedop BCeX BO3-
MOKHBIX BAPHAHTOB.

MopeaupoBaTh XOJ pEHICHUS 3aJadd C IOMOIIBI0 PHCYHKa,
CXEMBI, TaOJINIIBI.

IIpuBonuTH, pa3éupaTh, OLEHHBATH PA3IMYHBIC PEIICHUS, 3a-
IIFCH PEIICHNIT TEKCTOBBIX 3a1a4

Kputnyeckn ouneHMBaTh IOJIYYCHHBIH pe3yJbTaT, HAaXOIHUTb
OLIMOKH, OCYIIECTBIATH CAMOKOHTPOJIb, TIPOBEPSISI OTBET Ha COOT-

BETCTBUE YCIIOBUIO

Harasianas reo-
metpust. [lpsimble

Ha nJjockoctH (7 1)

[lepnenauxynspusle npsmsie. [lapain-
JIeTIbHBIC MIPSIMBIC.
PaccrosiHue Mexay IBYMsI TOUKaMH,
OT TOYKH [0 IPSIMOH, UIMHA IMyTH Ha
KBaJIpaTHOM ceTke.

[Tpumeps! IPSIMBIX B TPOCTPAHCTBE

Pacno3HaBaTh Ha yepTekax, PUCYHKax CIydyal B3aHMHOTO pac-
HOJIOXKCHUS IBYX MPSMBIX.

M306pakaTh ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB Ha HEJH-
HOBaHHOHM M KJeTdaToil Oymare JaBe IepeceKarolinecs MpsMble,
JIBE TIapajlIebHbIC MPSMBIC, CTPOUTH MPSAMYIO, MEPICHANKYIISP-
HYIO JaHHOH.

IIpuBoaUTHL MpUMePBI NAPAIEIBHOCTH U IIEPICHANKYIIPHOCTH
HPSIMBIX B TIPOCTPAHCTBE.

Pacno3HaBaTth B MHOTI'OYroJIbHUKaX NEPHEHANUKYIISAPHBIC U ITapal-
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nenbHble cTOpOoHbL. M300pakaTh MHOTOYTONBHUKH C Tapaielb-
HBIMH, NIEPIICHIUKYISIPHBIMU CTOPOHAMHU.

Haxonutsb paccrosiHue MEXIY IByMsl TOUKaMH, OT TOUKHU JI0 IIps-
MOH, JUIMHY TTyTH Ha KBaJpPaTHOI CeTKe, B TOM YHCIIE UCIONb3Ys

1 poBbIe pecypChl

Jpoou
(32u)

OObIKHOBCHHAsT  ApoOb, OCHOBHOE
CBOMCTBO JpOOH, COKpaIIeHHE JIpo-
Oeil. CpaBHEHHE W YIOPSIOYUBAHUE
npobeit.

JlecsiTnunble ApoOM M MeTpHdecKas
cucTeMa Mep.

Apudpmerndeckue NEHCTBHS ¢ OOBIK-
HOBEHHBIMH ¥ JIECSTHYHBIMU JPO-
OstMu.

OtHomrenwe. /leeHne B JaHHOM OTHO-
nreHud. Macmira0, mpornopuust.
[lonsatne mnpoueHra. Bbruucinenue
MIPOIICHTA OT BEJMUYHMHBI U BEIUIHHBI

10 €€ MPOLIEHTY.

CpaBHUBATh M YNOPSA0YUBATH IpoOH, BLIOMPATH CHOCOD
CpaBHCHUS TIpoOeii.

IpeacraBasite necsATHYHBIE APOOH B BUAE OOBIKHOBEHHBIX APO-
6eif 1 OOBIKHOBEHHBIE B BUJIE JICCATUYHBIX, HCIOJb30BATH IKBH-
BaJIeHTHBIE MPeACTABJIEHHUsT IPOOHBIX YHCEI IPH X CPAaBHEHHUH,
IIPU BEIYHCIICHUSX.

Hcnoab3oBaTh necATHIHBIC IPpOOH IpU MPeoOpa30OBaHUH BEJH-
YHMH B METPUUYECKOU CHCTEME Mep.

BreimoansTh apudpmerndeckne aeiicTBUSI ¢ OOBIKHOBEHHBIMH U
JECATUIHBIMU IPOOSMU.

BuIuucasiTe 3HaYCHNS BRIPXKEHHH, COJIEPIKAIMX OOBIKHOBEHHbIC
U JeCSITUYHBIE JPOOH, BBIOIHSITE MPeoOpa3oBaHus IpoOei, BbI-
OupaTh Ccrnocod, NPUMEHSTh CBOICTBA apH(PMETHYCCKUX Tei-

CTBUH JUTsl pallMOHAIN3ALIMN BBIYUCICHHH.
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Pemenne TeKCTOBBIX 3a/ay, CofeprKa-
MUX ApoOH U MPOLEHTHI.
[MpakTnueckass pabora «OTHOmIEHHE

JUTHHBI OKPY>KHOCTH K €€ THAMETPy»

CocTaBJsSITh OTHOIIEHUS U TIPOTIOPIIMHU, HAXOAUTh OTHOIIEHUE Be-
JIMYHH, ICNUTH BEJIWYNHY B JaHHOM oTHomeHnu. HaxonuTsb JKke-
NMePHUMEeHTATBHBIM MYTEM OTHOIICHHUE JUTMHBI OKPY)KHOCTH K €€
JHaMeTpy.

HurepnpernpoBaTts MacmTad Kak OTHOIICHUE BEJIMYMH, HAXO-
AUTH MacmTad IUIaHa, KapThl ¥ BEIYHCIISTH PACCTOSHUS, UCHIONb-
3ysl MacmTao.

OOBSICHATD, YTO TAKOE HPOIEHT, YIOTPEOISITE 000POTHI PEUH CO
CJIOBOM «IIPOIICHT». BbIpamaTh MPOLEHTH B APOOSX M APOOHU B
MPOLICHTAX, OTHOUIEHHE JBYX BEJIHYHH B IPOICHTAX.
BbIuMCIsATH TPONIEHT OT YHCNA M YHUCIO IO €ro IPOIEHTY.
OKpyrasTh ApoOU U MPOLEHTHI, HAXOAUTh TPHOIMKESHHS YHCEIL.
Pemath 3aga4yu Ha 9acTH, MPOLEHTHI, IPOTIOPINN, HA HAXOXK/Ie-
HHUE IpoOu (TPOIeHTa) OT BEIMYMHBI W BEJIMYHHBI 1O €€ IpoOHu
(porieHTy), 1podu (TPoIIeHTa), KOTOPBIA COCTABISIET O/THA BEJIH-
gpHa OT Apyroii. [lpuBoauTh, pa3déupaTh, OLEHUBATH PA3IHY-
HBIE PEIICHNS, 3aIMCH PEIIeHIH TEKCTOBBIX 3324,

N3BaexaTs nHpOpMaNUIO 13 TAONUIL U UArPAMM, HHTEPIIPETH-
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poBaThb TaOJIUYHbBIC JAHHBIC, OIPEACIIATH HanOoJIbIIIee M HAUMEHb-

mee u3 NpeACTaBJICHHBIX JaHHBIX
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Ipooonicenue

Ha3Banue pa3-

nejia (TeMbl)

OcHOBHOe coiep:kaHne OcHOBHBIE BU/bI IeATEIbHOCTU 00y4Ya0OINXCS
Kypca (41cj10 4acoB)
Harasignas Ocesas cummerpust. LlenTpanbHas Pacmo3naBaTh Ha YepTexkax M N300paKECHUSX, H300paKaTh OT
reoMerTpus. CHUMMETPHS. PYKH, CTPOUTH C ITOMOIIBIO HHCTPYMEHTOB (Urypy (0Tpe3ok, Jio-
Cummerpus IHocTpoenue CUMMETPHUYHBIX MaHyI0, TPEYTOJbHUK, MPIMOYTOJIBHUK, OKPYKHOCTB), CHMMET-
(6 u) ¢uryp. PHUUHYIO ITaHHOH OTHOCUTEIIBLHO NMPSIMOH, TOUKHU.
[MpakTnueckas pabora «OceBast CHM- Haxonuths npumepbl CUMMETpUU B OKpyKaroleMm mupe. Mope-
METPHUS. JIMPOBATh U3 Oymaru ABe GUTyphl, CHMMETPUYHBIE OTHOCHTEIHEHO
CuMMeTpus B IPOCTPAHCTBE HPSIMOif; KOHCTPYMPOBATH I'eOMETPHYECKIe KOH(DUTYpaIuu, Hc-

MOJIB3Ysl CBOMCTBO CHMMETPHH, B TOM YHCIIE C TOMOIIBIO HU(pPO-
BBIX PECYPCOB.

HccnenoBaTs cBoliCTBA M3YUSHHBIX (QUTYD, CBSI3aHHBIE C CAMMET-
puei, nCHob3ys SKCIIEPHUMEHT, HaOIIF0JCHHE, MO/ICTTUPOBAHHE.
O00CHOBBIBATb, OMPOBEPraTh C MOMOIIBI0 KOHTPHIPHMEPOB

YTBEpKICHHUSA O CHMMETpHHU Guryp
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Boipaxenns

¢ byxkBamu (6

)

[Tpumenenune OyKB JUISl 3aIMCH Marte-
MaTHUYECKUX BBIPAXKEHHUH U MTPEAToKe-
HuM. byKBEeHHBIE BBIPAYKEHHSI U YU CIIO-
BbIC IIOJCTAHOBKHU.

bykBeHHbIE paBeHCTBA, HAaXOXKICHHE

HEHU3BECTHOTO KOMIIOHEHTa. DopMyITbl

Hcnoab3oBaTh OYKBBI Ul 0003HAUCHHMS YHCEI, IIPU 3aIIUCH Ma-
TEeMaTUYECKHUX YTBEPKJICHHUH, COCTABIATH OYKBEHHBIC BHIPAKCHUS
0 YCIIOBHIO 3a/1auH.

HceneqoBaTh HECIIOKHBIC YUCIOBBIE 3aKOHOMEPHOCTH, HCIONb-
30BaTh OYKBBI IJIS UX 3aIUCH.

BbIuucasiTh 9HUCIOBOE 3HaYEHHE OYKBEHHOTO BBIPAXKEHHS ITPU 3a-
JTAaHHBIX 3HAYCHUSIX OYKB.

3anuceiBaTh (popMy.IbI: MEPHMETPa U IUIOMIAAN MPSIMOYTOJNb-
HHKa, KBaJpaTa; AIUHBI OKPY>KHOCTH, IUIONIAN KPyTra; BbINOJI-
HSATb BBIYHCJIEHHUS 110 STUM (OpMyIIaM.

CocTaBisTh (opMy.ibl, BbIpaXKarolye 3aBUCUMOCTH MEXIY Be-
JUYUHAME: CKOPOCTB, BPEMsI, pPACCTOSIHUE; [IeHa, KOJIMIECTBO, CTO-
HMOCTb; IPOM3BOIUTEIBHOCTD, BpeMs, 006EM pabOThI; BBINOIHATD
BBIYHCIICHUS 110 3THM (hopMyIaM.

Haxoauth HEW3BECTHBI KOMIIOHEHT apU(pMETHUECKOTO Jei-

CTBUs
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Harasanas
reoMeTpus.
Durypnbl

Ha miiockoctu (14

)

UeThIpEXYTrOJIbHUK, IPUMEPBl YCThI-
PEXYTOJILHUKOB. [IpsimoyronbHUK,
KBaJIpaT: CBOWMCTBAa CTOPOH, YTJIOB,
JMaroHaliei.

M3mepenue yrios. Buas! TpeyroiabHu-
KOB.

[lepumerp MHoroyrospHuka. Ilmo-
manb ¢uryper. Gopmynsl nepumerpa
U IUIOmaau mpsMoyroibHuka. Ilpu-
OMmKEHHOE M3MEpeHNe TUIomaan (u-
Typ.

[Ipaktuueckas pabota «llmomags

Kpyra»

N306pakaTh Ha HEIMHOBAHHOU M KJIETUATOH Oymare ¢ HCIIOJIb30-
BaHMEM UEPTEKHBIX MHCTPYMEHTOB UETHIPEXYTONBHUKHU C 3aaH-
HBIMH CBOMCTBaMH: C MapaielbHBIMU, MEPIEHIUKYISIPHBIMU,
PaBHBIMH CTOPOHAMH, NPSIMBIMHU YTJIaMH U Ap., PaBHOOSIPEHHBII
TpeyronbHuK. IlpeanaraTs u 006Cy:KaaTh COCOOBI, AJITOPUTMBbI
MOCTPOCHHUS.

HccaenoBarb, UCIONb3ys SKCIEPHMEHT, HAaOMIOICHUE, MOJICIH-
poBaHHE, CBOICTBA MPSMOYTOJBbHUKA, KBajgpaTa, pa3OMBaTh Ha
TpeyroidbHUKd. (OO00CHOBBIBATb, ONPOBEPraTh C IOMOIIBIO
KOHTPIPHMEPOB YTBEP)KACHUS O NPSIMOYTOJbHHUKE, KBajpare,
Pacno3HaBaTh BEPHBIC U HEBEPHBIC YTBEPKICHUS.

M3mepsITH M CTPOUTH C MOMOIIBIO TPAHCIOPTHPA YIIIBI, B TOM
qycle B MHOIOYrOJbHUKE, CPABHMBATBH YIJIbI; PAacCIO3HABATH
oCTpble, HpsMbIe, Tymble, pa3BEpHyThle yriibl. Pacnmo3HaBathb,
H300pakaTh OCTPOYTOJBHBIH, MPSIMOYTOIBHBINA, TYNOYTOIbHBIN,
paBHOOEAPEHHBIN, PABHOCTOPOHHHUH TPEYTOIEHHUKH.

BeIuucasiTe nepuMeTp MHOTOYTOJIBHHKA, TUTOLIAb MHOTOYTOJIb-

HHKa pa30HeHreM Ha TPSIMOYTOJEHHUKHU, Ha paBHBIE (UTYpEI, HC-
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[0JIb30BaTh METPUYECKUE CIAUHMIBI M3MEPEHMs IJIMHBL U ILIO-
maau.

Hcnonb3oBats npulIuKEéHHOE M3MepeHHe JIMH U IUIOIaaei
Ha KieTdaTtoi Oymare, mpuOIKEHHOE H3MEPEHUE JITHHBI OKPYXK-

HOCTH, IUIOLIAaIH KpyTa
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Ilpooonocenue

Hazsanue pas-
aeja (TeMbl)
Kypca (41cJIo ya-

COB)

OcHoBHOe cojepikaHue

OcHOBHbIE BH/IbI 1€SITEJILHOCTH oﬁyqammnxcﬂ

onoxxkuTenbHbIE U
oTpunaTeJbHbIC

gucaa (40 u)

Lenbie uncna. Moaynb yucia, reoMeTpu-
Yeckass MHTepHpeTanus Moayist. Yucio-
BBI€ TPOMEKYTKH.

[lonoxxurenpbHBIE ¥ OTPHLATENIHHBIC
gyucia. CpaBHEHHE MOJOKHTEIBHBIX MU
OTpHUILATENBHBIX dHceNl. Apudmernde-
CKH€ JICHCTBHUS C MOJOKUTEITBHBIMH H OT-

pUuHaTeJIbHbBIMH YUCIIAMU.

Pemmenne TekcTOBBIX 3a/1a4

IIpuBoaMTHL MPHUMEPHI UCIIOIB30BAHNUS B PEATbHON KH3HH MO-
JIO)KUTENIBHBIX M OTPULATEIBHBIX YHCEIl.

H300paxkaTh Ienble YUCIA, MOJIOKUTENbHBIE W OTPHLATENb-
HBIE YHClIa TOYKAMHU Ha YHCIOBOH MPSMOH, HCIOIb30BATH YHC-
JIOBYIO TIPSIMYIO JUTSl CPAaBHEHUSI YHCEIL.

IIpuMeHATh NMpaBUJA CPaBHEHHS, YHOPSA0YMBATH IEIIbIC
YHCIIa; HAXOAUTh MOJYIIb YHCIIA.

®opMyJIMPOBATH MPABHJIA BBIYUCICHUS C MOJOKHUTEIBHBIMH
1 OTPHUIATENHHBIMH YHCIIAMHU, HAXOAHTH 3HAYEHHs THCIIOBBIX
BBIPAKEHHH, COJIEPKaIINX ACHCTBHSA C TOJI0KUTENFHBIMHI U OT-
PHLIATETLHBIMH YHCIIAMH.

IIpuMeHSITH CBOICTBA CIOKEHUS U YMHOXKEHUS JUIs IpeoOpa-

30BaHus CYMM U HpOI/ISBe,IIeHI/Iﬁ
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IIpeacraBienue

JAHHBIX

(6

[IpsimoyronbHas cuctemMa KOOpAMHAT Ha
TutockocTH. KoopanHaTh! TOYKK Ha TIOC-
KOCTH, abcIycca U OpAnHATA.
CronbyaTtelie ¥ KPYTOBBIC THATPAMMBI.
[Mpaktnueckass pabora «Iloctpoenue
JarpaMm.

Pemenne TeKCTOBBIX 33124, COAEPIKAMINX
JTaHHBIE, NPEACTaBICHHBIEC B TAOJIMLIAX H

Ha ajuarpammax

OO0bsICHATHL U WLTIOCTPHPOBATHL MOHSITHE NIPSIMOYTOJIBHON
CHCTEMbI KOOPIUHAT Ha INIOCKOCTH, UCIOIb30BaTh TEPMUHOJIO-
THIO; CTPOMTDh HAa KOOPAWHATHON IIOCKOCTH TOYKH M (DUTYPEI
110 33/JaHHBIM KOOPANHATaM, HAXOUTh KOOPIHHATHI TOUEK.
Yurtath cTon0YaThIe W KPYroBBIE JUArpaMMbl, HHTepHpeTH-
POBaTH JJTaHHBIC; CTPOUTH CTOJIOYATHIC AUArPaMMBI.
Hcnoap3oBats HHGOPMALUIO, TPEACTABICHHYIO B TA0IMIAX,
Ha JuarpaMmax JUls pelleHus TeKCTOBBIX 3a/lay U 3a/a4 U3 pe-

AJTLHOU JKU3HU

Harnsignas reomer-
pusi. Purypsl B npo-

cTpancTse (9 1)

[psiMoyronbHBI Tapauienenumen, Kyo,
Mpu3Ma, NHPaMHAA, KOHYC, IMIHHJD,
map u chepa. VzobpaxkeHne mpocTpaH-
cTBeHHBIX (uryp. [IpumMeps pa3BEpTok
MHOTOTPaHHHKOB, IIMIIMHIPA U KOHYCA.
[Ipaktuueckas padora «Co3zmanne Moje-
JIell TPOCTPAHCTBEHHBIX (QUTYP».
INonsiTne 00bEMA; eIMHULBI U3MEPEHHs
00bémMa. OOBEM IIPSIMOYTOIFHOTO TTapai-

nesnenumnena, Kyoa, popmyssl 06bEma

PacnosnaBaTh Ha uepTexax, pHUCyHKaX, OMUCHIBATH IHpa-
MUY, TpPHU3My, OUIHHAP, KOHYC, IIap, M300paxkaTh UX OT
PYKH, MOAJHUPOBATh W3 OyMard, IJIaCTIIINHA, ITPOBOJIOKU H
np. IIpuBomuMTH MpuMeEpHI O0OBEKTOB OKPYXKAIOIIET0 MHPA,
MMEIOIHNX (POPMBI Ha3BAaHHBIX TEI.

Hcnoab3oBaTh TEPMHHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OC-
HOBaHHeE, BbICOTA, PAUYC U JUAMETP, pa3BEPTKa.

N3yuaTh, ncrosb3ys SKCIEPUMEHT, HaOJI0JeHEe, H3MEpeHHUE,
MOZENNPOBAHNE, B TOM YHCIIE KOMIBIOTEPHOE, U ONMUCHIBATH

CBOMCTBA Ha3BaHHBIX TCJI, BBIAABJISATH CX0ACTBA U Pa3/INUHA:
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MEXJly MUPAMUJON U MPU3MOM; MEKAY LIMIUHIPOM, KOHYCOM
U ILIAPOM.

Pacmo3naBaTh pa3BEPTKH Mapauresienuiena, Kyoa, Mpu3Mel,
MUpaMHUIBI, KOHyca, LWIHHIAPA; KOHCTPYMPOBAThH TaHHbBIE
Tena U3 pa3BEPTOK, co3naBaTh UX Mojend. Co3gaBaTh MoJeIH
IIPOCTPAHCTBEHHBIX (QUTYp (M3 OyMmard, IpOBOJIOKH, ILIACTH-
JIMHA | Ap.)

H3mepsaThs Ha Moaeasix: JUIMHEI pEOEp MHOTOTPAHHUKOB, JTHa-
METp Iapa.

BuiBoauTh popmyity 00bEMa IPIMOYTOIBHOTO Mapaieseu-
nena.

Breraucaste no gopmysam: 006EM NPSMOYTOIBHOTO Mapal-
nenenunena, Kyoa; MCIOIb30BaTh €AWHHIBI N3MEPEHHS 00b-
éMa; BBIYHCIATh 00BEMBI TEJ, COCTABICHHBIX U3 KyOOB, Ia-

paieyenune10B; pemaTb 3aia4u ¢ pC€aJIbHBIMU JaHHBIMU

I[oBTOpenue, 060011e-
HHUe, CHCTEeMATU3ALHUS

(20 u)

[ToBTOpEHNE OCHOBHBIX MOHITUH U METO-
JIOB KypcoB 5 U 6 KJ1accoB, 0000IIeHNE 1

CHCTEMATHU3aIIMs 3HAHUH

BbruncasATh 3HaYCHNS BRIPAKCHUH, COIEPIKAIINX HATypanbHbIE,
TeTTbIe, TTIOJI0KUTENbHBIC i OTPUIATEIbHBIC YHCIIA, OOBIKHOBEH-
HBIC ¥ ICCSTUYHBIE IPOOH, BBITIOIHATH IPE0OPa30BAHHS YUCEI U

BBIPAXKECHUI.
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Bb1oupaTh cnocod cpaBHEHHs YHCEll, BHIYUCICHUHN, IPUMe-
HATH CBOIiCTBa apuMeTHUECKUX ISHCTBUI IS pallioHAIN3a-
IIUH BBIYUCICHHH.

Pemats 3aa4n u3 peanbHO XKU3HU, NPHMEHATh MaTeMaTH-
YecKHe 3HAHMS JUTS PeIICHNS 3a/1ad U3 APYTHX MIPEJMETOB.
PemaTth 3aga4n pasHbIMHU c1ioco0aMu, CPABHUBATH, BBIOH-
PaTh c0CO0bI PEIICHUS 3aJa4H.

OcylecTBISITH CAMOKOHTPOJIb BBIIOJTHACMBIX ACHCTBHHI M ca-

MOIIPOBEPKY pe3yJibTaTa BHIYUCICHUN

[Tpu pazpaboTke pabodel MporpaMMbl B TEMaTHYECKOM TIAHUPOBAHUH JJOJDKHBI OBITH YITECHBI BO3MOXKHOCTH HCIOJb-
30BaHUS AIIEKTPOHHBIX (IIM(PPOBBIX) 00pa30BATEIBHBIX PECYPCOB, SBILIONIMXCS YI€OHO-METOIMUECKUMHI MaTepranamMn (MyJib-
TUMEAMIHBIE TIPOTPaMMBI, JJIEKTPOHHbBIC YIEOHUKN U 33aJa4YHNUKH, SJICKTPOHHbIE OMOINOTEKH, BUPTyabHbIE JJaOOPATOPHH, UT-
POBBIE TIPOrPaMMBbI, KOJUIEKIMH IIU(POBBIX 00pa3oBaTEIbHBIX PECYPCOB), UCIOIB3YEMBbIMHU JUIsl O0YUEHHsI U BOCITUTAHHS Pa3-
JIMYHBIX TPYII M0JIb30BaTelNeH, IPEICTABICHHBIMU B DJIEKTPOHHOM (LM(POBOM) BHIE M PEATM3YIOIIMMH JIHIaKTHIECKHUE BO3-

moskHocTH VKT, comeprkaHre KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30oBaHUH.
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PABOYASA NTPOT'PAMMA YUYEBHOI'O KYPCA «AJI-
TEBPA». 7 - 9 KIIACCBI

HEJIN U3YUEHUA YYEBHOI'O KYPCA

Anrebpa SBISETCS OZHUM M3 OIOPHBIX KYPCOB OCHOBHOW IITKOJBI: OHA
obecrieynBaeT U3ydeHNE APYTUX AUCITUIUINH, KaK €CTEeCTBCHHOHAYYHOTO, TaK U Ty-
MaHHUTAPHOTO ITUKIIOB, €€ OCBOCHHE HEOOXOIMMO IS TPOJODKEHHS 00pa3oBaHUSA
U B TIOBCETHEBHOM XU3HU. Pa3BuTHE y 00y4aromuxcs HAyIHBIX TPEACTaBICHUH O
MIPOUCXOXKICHUU U CYITHOCTH ajJreOpanyecKux abCTpakKiuii, Criocode OTpaskeHHs
MaTeMaTH4YeCKON HAyKOU SIBICHUN U MPOIIECCOB B MPUPOJE U 00IIeCTBE, POIU Ma-
TEMATUYCCKOT0 MOACIMPOBAHUA B HAYYHOM IO3HAHWU U B IIPAKTHUKE CHOCO6CTByeT
(hOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHUSI M KAYECTB MBIILICHUS, HEOOXOIMMBIX
IUTA aanTalul B COBPEMEHHOM IH(poBOM obmmiecTBe. M3ydeHue anreOphl ecte-
CTBCHHBIM 00pa3oM oOecmeyuBacT pa3BUTHE yMEHHS HAONIOMaTh, CPaBHUBATH,
HAXOJIUTh 3aKOHOMEPHOCTH, TPeOYeT KPUTHIYHOCTH MBIIUICHUS, CIIOCOOHOCTH ap-
TYMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS W BBIBOJABI, (HOPMYIUPOBATH
yTBepkaeHna. OcBoeHHe Kypca anreOpbl oOecredrBaeT pa3BUTHE JIOTHUECKOTO
MBIIIJIICHUS o6yqa10u11/1xca: OHH UCTIOJIB3YIOT ACAYKTUBHBIC U MHAYKTUBHBIC pac-
CyXKIeHUs1, 0000IICHE ¥ KOHKPETU3AINI0, abcTparupoBanue u ananoruto. O0yuye-
HUe anreOpe mpearoiaraeT 3HAYUTEIEHBIA 00BEM CaMOCTOSATEIFHON e TeITHHOCTH
00yJaromuxcs, MOITOMY CaMOCTOSTEIbHOE PEIICHUE 3a/a4 €CTECTBCHHBIM 00pa-
30M SIBIIICTCSI peajii3alreii e TeIbHOCTHOTO IIPUHIIATIA O0yICHUS.

B cTpykType nmporpaMmmsl yaeOHOTO Kypca «Anredpay» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHHMAIOT COJEP KaTeIbHO-METOANYECKHe TMHNN: «Yncna u BhI-
YHUCJICHUS, <<Anre6palxme01<1/1e BBIPAXKCHUA,

«YpaBHeHus U HepaBeHCTBa»; «DyHkuumy». Kaxnas U3 3TUX coaepxa-
TCJIbHO-METOAUYCCKHUX JIMHUH Ppa3BUBACTCA Ha MNPOTHKCHUHN TpéX JICT U3YyUYCHUA

KypcCa, €CTECTBCHHbIM 06pa30M nepervieTascCb u B3aHMOﬂCﬁCTByH C ApyrumMu €ro
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TuHAAMH. B X011e n3ydenus Kypca 00ydJaromuMcst MPUXOTUTCS JIOTHIECKH PacCyk-
IIaTh, UCTIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3BIK. B CBS3M ¢ 3THM I11e11eco00-
Pa3HO BKJIFOYHUTH B MPOTPAMMy HEKOTOPBIC OCHOBBI JIOTHKH, TIPOHU3BIBAIOIIUE BCE
OCHOBHBIC Pa3/Iesibl MATEMAaTHUCCKOTO0 0OpPa30BaHUSI M CIIOCOOCTBYIOIIUC OBJIaJIC-
HUIO 00YYaIOIIMMUCS OCHOB YHUBEPCAIBHOTO MAaTEeMAaTHYSCKOTO s13bIKa. Takum 00-
pa3oM, MOXKHO YTBEP)KIaTh, YTO COICPIKATCIBHOU M CTPYKTYPHOU 0COOCHHOCTHIO
Kypca «Anredpay SBISETCS ero HHTETPUPOBAHHBIA XapakTep.

Coneprxanne TUHANA «YuCTa W BEIYUCICHII CIIY)KAT OCHOBOU JUIS TAJTb-
HEHIIeTo M3y4eHuss MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00yUJaIOIINXCS JIOTH-
YECKOTO MBIIUICHNS, (OPMHPOBAHUIO YMCHHS IOJH30BATHCSA AlTOPUTMAMH, a
TaKKe NPUOOPETEHHIO MPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX JUISl TIOBCETHEBHON
J)KU3HU. Pa3BuTye MOHATHS O YKCJI€ B OCHOBHOM IIKOJIE CBSI3AaHO C paroHaJIbHBIMU
U UppALMOHAJIBHBIMHU YHCIIaMH, (POPMHUPOBAHUEM IIPEICTABICHUN O JCHCTBUTEb-
HOM YHCJie. 3aBEpPIICHAC OCBOCHUS YMCIOBO JIMHIUKM OTHECCHO K CTapIIeMy 3BEHY
0011ero o0pa3oBaHHUS.

CopeprkaHue IBYX alnreOpandecKuX JHHANH — «ANTe0pandecKue BhIpaxke-
HUS» U «YpaBHEHHS M HEPaBEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHHUIO y 00ydUaro-
IIMXCSl MATEMAaTHIECKOTO almnapaTta, HeoOXOIUMOTO JIUIs peIIeHHs 3a1ad MaTeMa-
TUKH, CMEXHBIX MPEAMETOB U IPAKTHKO-OPUEHTUPOBAHHBIX 3ajad. B oCHOBHOH
IIKOJIe y4eOHBIN MaTepuall TPyHIHUPYeTCsl BOKPYT pallHOHAIbHBIX BRIpAKEHUH. AJl-
rebpa JeMOHCTpUPYET 3HAYEHUE MAaTEeMAaTHKH KaK s13bIKa JIsl TOCTPOEHUSI MaTeMa-
TUYECKHUX MOJICJICH, OMUCAHUS TPOIIECCOB U SIBIICHUH peajabHOro mMupa. B 3amaun
00yueHwus anredpe BXOIST TaKKe NalbHEHIIIee pa3BUTHE AITOPUTMUIECKOTO MBIIII-
JICHHs, HEOOXOUMOTO, B YaCTHOCTH, JUII OCBOCHUS Kypca WHGOPMATHUKH, U OBJIA-
JICHHE HaBBIKAMH JCIyKTHBHBIX paccyxkIeHuid. [IpeoOpa3oBaHHe CHMBOJIBHBIX
(hopM BHOCHUT CBOM CHETIM(PUIESCKHI BKJIAJl B Pa3BUTHE BOOOPAXKEHHUSI, CIIOCOOHO-
CTel K MaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxanne GyHKINOHATLHO-TpaQUUECKON TMHUHU HAIIEJICHO Ha MOJTyde-

HUE IKOJbHUKAMU 3HAHUH 0 QYHKITMAX KaK BaKHEUIIIeH MaTeMaTHIeCKOW MOJIEITH
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IUISL OIIMCAHWS M UCCIICIOBAHMS PA3HOOOPA3HBIX NPOLECCOB U SBJICHUI B IIPHPOJIE
u obmectse. M3ydeHne 3Toro Mateprana CocoOCTBYET Pa3BUTHIO Y 00yJarOIInXCs
YMEHHSI UCTI0JIb30BaTh PA3JINYHBIC BBIPA3UTEIIbHBIC CPEACTBA SI3bIKa MATEMaTHKHA —
CJIOBECHBIE, CUMBOJIMUECKHE, rpaduecKkre, BHOCUT BKJIaJl B ()OPMUPOBAHKE MPE/I-
CTaBJICHUH O POJIM MATEMAaTHUKU B Pa3BUTHH LIMBIIIN3AIMU U KYJIbTYPHI.

MECTO YUYEBHOI'O KYPCA B YUEBHOM IIJIAHE

CornacHo y4eOHOMY IUTaHy B /—9 Kilaccax M3ydaeTcst YYeOHBIH Kypc
«AnreOpa», KOTOPBIH BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3Jielibl COJCpPIKaHHS:
«Yucia v BEIMHCICHUS», «ANreOpandecKre BEIPaKEeHUs», « Y paBHEHUS H HEPABEH-
cTBay, «DYHKLIUI».

Y4eOHbIi TUIaH Ha U3y4YeHHE aareOpsl B /—9 Kilaccax OTBOJUT HE MCHEE
3 yueOHBIX 4aCOB B HEJICIIO B TCUCHUE KAXKIOI0 rojla 00y4EHHs, BCEro 3a TPH roja

o0y4enust — He MeHee 306 yueOHBIX 4acoB.

COEPXXAHUE YUEBHOI'O KYPCA (IIO TOOAM OBYYE-
HUA)

7 KJ1ace

Yucna u evtuucnenusn

PanuonanbHbIe uncaa

JpoOdu 0OBIKHOBEHHBIC M JIECATUYHBIC, IEPEX01 OT OAHOM (POPMBI 3aIHCH
npobeit k apyroit. [IoHATHE pallMOHANBEHOTO YWCIIA, 3allUCh, CPABHCHHE, YIIOPSIO0-
YHBAaHUC PAIMOHAIBHBIX YHCel. ApU(DMETHUSCKUE NCHCTBUS C PallMOHATHHBIMU
guciaMu. Penrenne 3ajad u3 peaibHOM MPaKTUKK HA YacTH, Ha IPOOH.

CrerneHb ¢ HaTYpaJIbHBIM TIOKa3aTelleM: OMpeJesieHne, mpeodpa3oBaHue
BBIPAKEHUI HA OCHOBE OMPE/IEICHHUS, 3aUCh 00IIINX drced. [IporeHTsl, 3amich
MIPOIIEHTOB B BHUJIE APOOH U JApoOH B BHJIE MPOIEHTOB. TpH OCHOBHBIC 3a/7a4u Ha
MIPOLIEHTBI, PEeLIEHUE 3a/1a4 U3 PealbHOM MPaKTUKU.

IIpumeHeHne NpU3HAKOB AETUMOCTH, Pa3iokKeHHEe Ha MHOXKUTENIU HaTy-
pabHBIX YUCEIL.
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PeanpHbIC 3aBHCMMOCTH, B TOM YHCJIE IpsAMas U oOpaTHasl MPOIMOPIINO-
HAJIbHOCTH.

Anzebpauueckue gvlpasricenusn

IIepeMeHHbIe, YUCIOBOE 3HAUCHHE BBIPAXKEHUS C NepeMeHHol. JlomycTu-
MBbI€ 3HaYCHUs NepeMeHHbIX. [IpecTaBieHre 3aBUCUMOCTH MEXKY BEIMUYUHAMU B
Busie Gopmyinsl. Beruucnenus no gopmynam. IlpeobpasoBanne OyKBEHHBIX BbIpa-
KECHUH, TOXKIECTBCHHO PaBHbBIC BBIPAKCHMS, MpaBHia MPeoOpa3oBaHUS CyMM WU
MIPOM3BEACHUM, IPaBMIIA PACKPHITHSI CKOOOK U MIPUBEICHHS OAOOHBIX CIaracMBbIX.

CBoliCcTBa CTENEHH C HATYypaAIbHBIM MOKA3aTEIEM.

OpnHounensl 1 MHOrouseHsl. CreneHb MHorouneHa. ClokeHue, BbIYMTA-
HHUE, YMHOXECHHE MHOrouwIeHOB. DOopMysbl COKPALIEHHOTO YMHOXEHMA: KBaapaT
CYMMBI U KBajJpaT pa3sHOCTH. PopMysa pa3HOCTH KBaJpaToB. Pa3nokeHne MHOro-
YJICHOB HA MHOKUTEIIH.

Ypasnenua

VYpaBHeHHE, KOPEHb YpaBHEHUs, NpaBWia NpeoOpa3oBaHMs ypaBHEHHS,
PaBHOCUIIBHOCTb YPABHEHUI.

JluneitHoe ypaBHEHHE C OJHOW MEPEMEHHOW, YHCIO KOPHEH JIMHEHHOro
YpaBHEHMs], pellleHHe JIMHEHHBIX ypaBHEHHNA. COCTaBIeHHE YpAaBHEHHH MO ycIo-
BHIO 3a/1auu. PellleHne TeKCTOBbIX 3a/1a4 C IOMOIIBI0 YPABHEHU.

JluneiiHoe ypaBHEHHE C JIByMsi NEpeMEHHbIMH U ero rpaduk. Cucrema
JIBYX JINHEHHBIX YPABHEHUH C JBYMs IIEPEMEHHBbIMU. PellieHue cucteM ypaBHEHUR
croco6oM 1oIcTaHOBKH. [IpuMeps! pereHus TEKCTOBBIX 3a/1au ¢ TOMOIIBIO CUCTEM
YPaBHEHHH.

Koopaunate! u rpaduku. @yHkuuu

Koopaunata toukn Ha npsmMoil. UucioBble npoMmexyTku. PaccrosiHue
MEXAY ABYMs TOUKAMH KOOPJIMHATHOMN IPSAMOM.

IIpsmoyrosbHas cuctema koopaunat, ocu OX u Oy. Abcuucca u opuHaTa

TOYKH Ha KOOPJIWHATHOMN MIIOCKOCTH. [Ipumepsl TpadukoB, 3aJaHHBIX OpMyTIamMHu.
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Urenne TpadukoB peanbHBIX 3aBUcHMOcTel. [Torstre ¢ynkmuu. ['paduk GyHK-
un. CBoiicTBa pyHKUni. JInHen-

Has QpyHKIms, e rpaduk. I'padux pynkuun y = | x |. I'paduueckoe pemre-
HUE JIMHEWHBIX YPABHEHUI U CUCTEM JIMHEMHBIX ypaBHEHUH.

8 KJ1ace

Yucna u ¢pluucnenus

KBaznparhslit kopeHb 13 uncina. [lonsTue 06 nppaunoHaabHOM yucie. [Je-
CSATUYHBIC MPHUOIIVKEHNSI MppAlMOHAIBHBIX uucen. CBoiicTBa apupMEeTHUECKHX
KBaJpaTHBIX KOPHEH U MX IPUMECHEHHUE K PEOOPA30BAHUIO YHCIOBBIX BBIPAKCHUH
U BbIUUCICHUSM. [leiCTBUTENbHBIE YUCIIA.

CreneHp Cc LenbIM IOKazareraeM M e€ cpoiicTBa. CraHAapTHas 3aluch
qyycla.

Anzebpauueckue eviparceHus

KBanpaThbiii TpEXulieH; pa3aoKeHUe KBaIpaTHOTO TPEXUIEHA HA MHOXKHU-
TEJNH.

Anrebpanueckast a1po6s. OCHOBHOE CBOMCTBO anredpandeckoil Ipoou.
CrnoxeHre, BRIYATAHHUE, YMHOXKCHHE, JICIEHUE aireOpamdeckux apoOei. Parmo-
HaJIbHBIC BRIPAKEHHS U UX TIpeoOpa3oBaHHE.

Ypaeuenusn u nepasencmea

KsanmpatHoe ypaBHeHHE, (opMyiTa KOpHEH KBaIpaTHOTO ypaBHEHUs. Teo-
pema Buera. Pemenue ypaBHeHuUM, CBOJAIIMXCS K JINHEHHBIM U KBafpaTHbIM. ITpo-
crelme qpoOHO-pallMOHALHBIE YPABHEHHUS.

I'paduueckas mHTEpHpEeTaNs ypaBHEHUH C JBYMS NEPEMEHHBIMHU U CH-
CTeM JMHEHHBIX YPAaBHEHHUH C ABYyMs NepeMeHHbIMU. [IpuMepsl pemenus cuctem
HEJIMHEMHBIX YPAaBHEHUH ¢ ABYMS IEPEMEHHBIMU.

PerieHne TEKCTOBBIX 33124 AITeOpandeckuM CIIocoO0M.

UYucnoBsle HEpaBEHCTBA U UX cBoMcTBa. HepaBeHCTBO ¢ 0aHOI nepemeH-
HOM. PaBHOCHUIIBHOCTH HEpaBEHCTB. JIMHEHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM.

CucTeMbl IMHEHHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.
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Dynkyuu

Honsarue pynxmrm. OGIaCTh ONPEIEICHUS 1 MHOKECTBO 3HAUCHIH (QyHK-
un. CriocoObl 3aanus () yHKIHA.

I'paduk ¢pynkiun. Urenne cBoiictB pyHkumu no e€ rpaduxy. [Ipumeps

rpadukoB QyHKIHUH, OTPAXKAIOIIUX peabHbIE TPOLECCHI.

OYHKITUH, OTMCHIBAIOIIIE IPIMYIO H O0OpaTHYIO TPOIIOPIIHOHANBHBIC 3a-
BHCHUMOCTH, UX TPaUKH.

Oynkuuyn y = X2, y:x3,y:\/—x, y=1lxl

I'paduaeckoe pemieHrne ypaBHEHHH U CHCTEM YpaBHEHUH.

9 kiracc

Yucna u évluucienus

JlelicTBUTENIbHBIE YUCTTA

PanmonanpHbple ymcia, UppaloOHaIbHBIC YHCIIA, KOHEYHbIE U OECKOHEY-
HBIE JeCATHYHBIE OpoOu. MHOXKECTBO NEHCTBUTEIBHBIX YMCEN; ACHCTBUTEIbHBIC
4ucIa Kak 0eCKOHEYHBIE JIeCITHUHbIE ApoOU. B3auMHO 01HO3HaYHOE COOTBETCTBHUE
MEKTy MHOXKECTBOM JICHCTBUTEIBHBIX YHCET U KOOPINHATHOM MPSIMOIA.

CpaBHEHHE JCHCTBUTEIHHBIX YHCEN, apu(QMeTHIECKUe NEHCTBUSA C Jei-
CTBUTEIHHBIMH YHCIIAMH.

W3mepenust, npuOIMKeHus, OLEHKN

Pa3mepsl 00BEKTOB OKpYIKAIOIIETO0 MHUPA, JIUTEIBHOCTH IPOIECCOB B
OKpY’KaIOIIeM MHUpE.

TTpubnmxEHHOE 3HAYSHNE BEJIMYUHBI, TOUHOCTH MpUOImKeHus. OKpyriie-
Hue uncen. [Ipukuaka 1 olleHKa pe3ynbTaTOB BEIYUCICHUH.

Ypasnenus u nepagencmea

VYpaBHeHUs ¢ OJJHON NepeMEHHON

Jlunelinoe ypaBHeHue. Penlenne ypaBHEHUH, CBOAAINXCA K TUHEHHBIM.

KBagpaTHoe ypaBHeHue. Pelienue ypaBHEHMI, CBOAAIIMXCS K KBaapat-
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HeiM. bukBasparHoe ypaBHenue. [Ipumeps! pelienns ypaBHEHUN TpeTheil U ueTBEP-
TOH CTENEHEN Pa3JI0KEHUEM HAa MHOKUTEIIH.

Permienue 1poOHO-paliMOHANBEHBIX ypaBHEHHH. Pelrenre TeKCTOBBIX 3a1a4
anreOpanyeckuM METOIOM.

CucTteMbl ypaBHEHHH

YpaBHeHHE C IByMs TIEPEMEHHBIMH U ero rpaduk. Pemenne cucrem aByx
JIMHENHBIX YPaBHEHUH ¢ ABYMsI IEPEMEHHBIMU. PellleHne cucteM IByX ypaBHEHUH,
OJTHO M3 KOTOPHIX JTMHEWHOE, a JPyroe — BTOpOi cTeneHu. [ paduueckas nHTEp-
IpeTalys CUCTEMBI yPaBHEHHN C IBYMs NEPEMEHHBIMH.

Permenne TeKCTOBBIX 33134 aNreOpandeckuM CrocoOoM.

HepasencrBa

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenue IMHENHBIX HEPABEHCTB C OJHOM NIEpEMEHHOM. Pelienue cucrem
JIMHEIHBIX HEPaBEHCTB ¢ OJHOW mepemeHHOW. KBaaparHble HepaBeHcTBa. [ padu-
YyecKas MHTEPINPETALUS HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

Dynxyuu

Ksanparnunast pyHknus, e€ rpaduk n cBoiictsa. [lapabosa, KoopAnHATHI
BEPIINHBI TapadoIIbl, OCh CAMMETPUH TTapaOOoJIbI.

I'paduku dyHKIMiA:

y=kx,y=kX+b,y=§,y=x3,y=X,y5(1Y|I/II/IXCBOI710TBa.

Yucnoswvie nociedosamenpbHoCmu

Omnpenenenne U crocoObl 3a/IaHNs YUCIIOBBIX MIOCIIEI0BATEILHOCTEH

[onsTne 4nca0BOI NOCNEN0BATENBLHOCTH. 3aaHUE MOCIEI0BATEIEHOCTU
peKyppeHTHOI popmMyIoii u popMynoii N-ro dieHa.

ApudmeTndeckast 1 reOMEeTprUIecKast MPOTrPEeCcCUn

Apupmernueckas u reoMeTpuyeckas mporpeccuu. @opmynsl N-ro YjieHa
apu(MeTHIECKON U TeOMETPHIECKOH MPOTpeccuii, CyMMBI TIEPBBIX N WICHOB.

W3o0paxkeHne 4aeHOB apu(METHUECKON M T€OMETPUUYECKOl Imporpeccuit
TOYKaMU HA KOOPJMHATHOM MIOCKOCTU. JIMHENHBIN U 3KCIIOHEHIUAIbHBINA POCT.
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CII0’KHBIE MPOIICHTHI.

IUVIAHUPYEMBIE TTIPEJIMETHBIE PE3VJIbTATBI OCBOE-
HUSI PABOYEN [TPOTPAMMBI KYPCA (ITO TOJAM OBYUEHU )

OcBoenne yaeOHOTO Kypca «Anredpa» Ha ypOBHE OCHOBHOTO 001I1eTo 00-
pa30BaHuUs JODKHO 00CCIICUYNBATh TOCTHIKEHUE CIICAYIOIINX MPEIMETHBIX 00pa3o-
BaTeIbHBIX PE3YJIbTATOB:

7 Kmacc

Yucna u gpluucnenus

— BrINONHATE, codeTass yCTHBIE W MICEMEHHBIC MPUEMBI, apu(Me-
TUYECKUE ACUCTBUA C PAIIMOHAIBHBIMH YHUCIAMH.

— HaxonuTh 3HaYCHHS YHCIOBBIX BBIPAKCHUH; MPUMEHATH Pa3HO-
o0pa3Hble crtocoObl W MPUEMBI BEIYHCICHAS 3HAYCHUH MPOOHBIX BBIPAKCHHM, CO-
JieprKanuX OOBIKHOBCHHBIC U ACCATUUHBIC IPOOH.

— [epexoauts OT 0THOM (POPMEI 3aTHICH YUCEN K APYroi (mpeodpa-
30BBIBATH JICCATHYHYIO IPOOh B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B ICCATUYHYIO, B
YaCTHOCTHU B OECKOHEYHYIO JECITUUHYIO IPOOB).

— CpaBHHBATH U yIIOPSIOYHBATH PAIHOHAIBHBIC YHCIA.

— OKpyrasTh yncna.

— BBINONHAT TPUKUIKY M OILCHKY pe3yJbTaTa BbIUYHCIICHHIA,
OLIEHKY 3HAUY€HHUI YMCIIOBBIX BBIPAKEHUN. BBIMOIHATH NEHCTBUS CO CTENEHSIMU C
HATYpPaJbHBIMH [TOKA3aTeIISIMH.

— [TpuMeHsITh PU3HAKU JETUMOCTH, Pa3oKEHUE HAa MHOXKUTEIH
HaTypaJTbHBIX YUCEIL.

— PemaTth MpakTUKO-OPHEHTUPOBAHHBIE 3aJla4M, CBSI3aHHBIE C OT-
HOIIIEHHWEM BEJIMYHH, TIPOTIOPITHOHATBHOCTBIO BETMUWH, TPOIIEHTAMH; HHTEPIIPETH-
pOBaTh pe3yNbTATHI PEUICHUS 3a/1a4 C YUETOM OrpaHHYCHHM, CBS3aHHBIX CO CBOW-
CTBaMH PacCMaTPUBACMBIX OOBEKTOB.

Anzebpauueckue gvlpasricenusn
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— Hcnonb3oBaTh anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY,
MIPUMEHSATH €€ B TIPOIlecCe OCBOCHUS yUeOHOr0 MaTepHaa.

— Haxoautb 3HaueHust OyKBEHHBIX BBIPQKEHHUH ITPH 3aJJaHHBIX 3HA-
YEHUSAX NTEPEMEHHBIX.

— BoInonHATE MpeoOpa3oBaHusl LEI0r0 BBIPAXKEHUS B MHOTOUJIEH
MIPUBEJICHUEM TIOJIOOHBIX ClIaraeMbIX, PaCKpPhITHEM CKOOOK.

— BBINONHATE YMHOXKEHHE OJHOYJIEHA HA MHOTOYIEH U MHOTO-
YJIeHa Ha MHOTOWIEH, TPUMEHSTH (POPMYJIbI KBa/IpaTa CyMMBI U KBa/IpaTa pa3HOCTH.

— OcCymIecTBIATh pa3noKeHUE MHOTOWIEHOB HA MHOXKHTENHN C MO-
MOIIIBIO BEIHECEHUS 32 CKOOKH 00IIET0 MHOXKUTEJIS, TPYIIIUPOBKH CIIaraeMbIX, TIPH-
MeHEHHs (OPMYJT COKPAILIEHHOTO YMHOKEHHSI.

— [TpumensaTh NMpeoOpa3oBaHUs MHOTOWICHOB ISl PELICHUS pas-
JIMYHBIX 3a/1a4 U3 MaTeMaTHKH, CMEKHBIX NIPEIMETOB, U3 PEAIbHOMN MPaKTHKH.

— Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypalbHBIMU MTOKa3aTe-
JSIMH JUTS IPe0Opa30BaHMs BBIPAKESHHH.

Ypasnenus u nepasencmea

— Pewath nuHeiHbIe ypaBHEHMsI ¢ OJJHOW NEPEMEHHOM, NPUMEHSS
IIPaBUJIA MEPEX0/a OT UCXOAHOTO ypaBHEHUsI K PaBHOCWIIBHOMY emy. IIpoBepsTs,
SIBIISICTCA JIM YUCIIO KOPHEM ypaBHEHHS.

— [MpumensaTh rpadguyeckne METOABI NMPH PEHICHUH JIMHEWHBIX
YPaBHEHHH U UX CUCTEM.

— [TonOupars mpUMephl Map YKCEN, SBISIOMNXCS PELHICHUEM JIH-
HEITHOTO ypaBHEHUs C ABYMS IEPEMEHHBIMU.

— CTpouTh B KOOPJAWHATHOM TJIOCKOCTH TpaduK JTUHEHHOTO ypaB-
HEHUS C IBYMSI IIEPEMEHHBIMH; TTOJIb3YSICh IPaKOM, TPUBOIUTH TIPUMEPHI pelie-
HUS yPaBHEHUSL.

— Pewath cucteMsbl 1ByX JMHEHHBIX YPABHEHUM € ABYMsI [IEPEMEH-

HBIMH, B TOM YUCJIC rpa(bnquKH.
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— CocTaBiTh U pelaTh JMHEHHOE YPAaBHEHUE WIIH CUCTEMY JTMHEH-
HBIX ypaBHEHHUH MO YCJIOBHUIO 3a/1a4, UHTEPIPETUPOBATh B COOTBETCTBUU C KOH-
TEKCTOM 3aa4y¥ MTOJTy4YSHHBIH pe3yIbTaT.

Koopounamut u cpagpuxu. @ynkyuu

— N306paxxaTh Ha KOOPIMHATHOM NPSIMOHM TOYKH, COOTBETCTBYIO-
e 3aJaHHBIM KOOPIWHATAM, JIY9H, OTPE3KH, HHTEPBAJIBI; 3aIMCHIBATh YHCIIOBHIC
MIPOMEKYTKH Ha anreOpandecKoM s3bIKE.

— OTrMeyarh B KOOPAMHATHOM MIOCKOCTH TOYKH MO 33JaHHBIM KO-
OpIMHATAaM; CTPOUTH TpapUKU THHEHHBIX GyHKIUH. CTPOUTH TpaduK GyHKIHA Y =
| x|

— OnuchiBaTh C TMOMOIIBIO (YHKIUNA H3BECTHBIC 3aBUCHMOCTU
MEK]Ty BETHUNHAMH: CKOPOCTb, BPEMsI, PACCTOSIHUE; [IeHa, KOJTMYECTBO, CTOMMOCTE;
MIPOU3BOTUTEIHLHOCTD, BpeMs, 00BEM PaOOTHI

— Haxoautp 3HaueHue GYHKIMU 110 3HAYCHUIO e€ apryMeHTa.

— [MonumaTth rpadpuuecKuil Crocod MPeACTaBICHUS U aHAIN3a UH-
(dbopmaruu; U3BJIEKATh ¥ HHTEPIPETUPOBATH HH()OPMAIIHIO U3 TPAPHUKOB PeaTbHbBIX
MIPOIIECCOB M 3aBUCHUMOCTEH.

8 kiacc

Yucna u évluucienus

— Vcnonp30BaTh HadajbHBIC IMPEJCTABICHUS O MHOXECTBE Jeil-
CTBUTENBHBIX YHCEN JIJIsl CPABHEHUSI, OKPYTJICHHUS ¥ BBIYUCIICHUI; N300paxaTh JeH-
CTBUTEJIbHBIE YHCIIA TOUKAMU Ha KOOPJMHATHON IPSIMOH.

— [TpumeHsITh TOHATHE apU(PMETHIECKOTO KBaIPATHOTO KOPHS,
HaXOJUTh KBaJIpaTHbIE KOPHU, UCTIONB3YS MPU HEOOXOAUMOCTH KaJIbKYJISTOD; BbI-
MIOJTHSTB MPE0OpPa30BaHMUs BRIPAKEHUI, COJIEPIKANUX KBAIPATHBIC KOPHU, HCIIOJh-
3ysl CBOMCTBA KOpPHEIL.

— Vcnonp30BaTh 3amHCH OOJIBIIMX M MAJIBIX YHCEIT C TIOMOIIBIO Jie-
CATHYHBIX po0eit u crerneneit uncina 10.

Anzebpauueckue gvlpasricenusn
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— [IpuMeHATH NOHATHE CTENEHHU C LEIbIM [T0Ka3aTeIeM, BHIIOTHATh
peoOpa3oBaHMs BBIPAKEHUH, COAEPIKALINX CTETICHN C LIEIIBIM [T0Ka3aTeleM.

— BBINOMHATE  TOXK/IECTBEHHbIE MPe0Opa30BaHMsl PAIlMOHAIBHBIX
BBIP@KCHUI HAa OCHOBE ITPaBWJI ICHCTBUI HaJ MHOTOWIEHAMH U alreOpandyecKuMu
ZIPOOSIMU.

— PackianpiBaTh KBaJpaTHBIA TPEXUWICH HA MHOKUTEIIH.

— [IpumMeHsaTs TPeoOpa3OBaHUs BRIPAKCHAHN IS PEUICHUS Pa3In-
HBIX 3a/1a4 U3 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEATIbHON MPaKTUKH.

Ypaenuenusn u nepasencmea

— Pewate nuHEiHbIE, KBaJpaTHbIE YpaBHEHUS U pPALUOHAJIBLHBIC
yYpaBHEHHUS, CBOJAIIMECS K HIM, CHCTEMBI JIBYX YPaBHEHUII C IBYMs IEPEMEHHBIMH.

— [IpoBoauTh npocTeliine UCCIeNOBaHUS YpPaBHEHMM U CUCTEM
ypaBHEHHH, B TOM YHCIIE C IPUMEHEHHEM IpaUuecKHX MpecTaBIeHui (ycTaHaB-
JIUBaTh, UIMEET JIM ypaBHEHME WM CHCTEMa ypaBHEHUI pellIeHHs, €CIIH UMEET, TO
CKOJIBKO, U TIP.).

— [lepexoauTs OT CIOBECHOH POPMYIMPOBKH 3a1a4n K e€ anreOpa-
MYECKO MOJIENN ¢ IOMOIIBIO COCTABICHUS YPABHEHUS MM CHCTEMBl YPaBHEHUH,
HHTEPIPETHPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aa4H MOJTyYCHHBIH Pe3ynbTarT.

— [IpumeHsITH CBOWCTBAa YHUCIIOBBIX HEPABEHCTB JJISI CPaBHEHMS,
OLIEHKH; pellaTh JIMHEITHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBbI; /1a-
BaTh Ipa)MuecKyr0 MIUIIOCTPALUIO MHOXKECTBA PEIICHUH HEPaBEHCTBA, CUCTEMbI
HEPaBEHCTB.

Dyukyuu

— [ToHnMaTh ¥ MCTIONB30BATh (PYHKIIMOHAIBHBIC MOHATHS U S3BIK
(TepMHHBI, CHMBOJIHYECKHE 0003HAYCHN ); OTIPEACNIATh 3HAUeHHE (DYHKIINH I10 3HA-
YEHHIO apryMEHTa; ONPEAENsITh CBOMCTBA (DYHKIMH O €€ TpaduKy.

— Ctpouts rpad Ky 3IeMEHTAPHBIX (QYHKINH BUIA

_k — 2 — 3 vy = — . . .
y=, ,¥=X ,\y—X,y—\/E,y—|x|, OIIMCHIBAaTh CBOMCTBA YHCJIOBOMU

¢byHKIMHK 10 €€ rpaduKy.
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9 knace

Yucna u évluucnenus

— CpaBHMBaTh U YHNOPSA0YUBATh PAl[IOHAIBHBIC U UPPALUOHANb-
HBIE YHCIIA.

— BrinonuaTs apudmMeTHyeckue AeHCTBUS ¢ pallMOHAIBHBIMU YHC-
JIaMH, cOYeTasl yCTHbIe M NMUChbMEHHBIE MPUEMBI, BBINOJIHATH BEIUUCIECHUS C Hppa-
LHUOHAJIBHBIMU YHCIIaMU.

— HaxonuTh 3HaueHMs CTeNeHel ¢ HeNbIMU MOKa3aTeNIsIMU U KOp-
HEHl; BBIYUCIIATH 3HAUCHUS YUCIIOBBIX BBIPA)KEHUH.

— OKpyIIIATh eHCTBUTENBHBIC YHCNA, BBINOIHITH MPUKUIKY pe-
3y/lbTaTa BEIUMCICHHH, OLIEHKY YHCIIOBBIX BBIPAYKCHHH.

Ypasnenus u nepasencmea

— Pemate nuHeNHBIC U KBaIpaTHBIC YPAaBHEHUS, YPaBHEHHS, CBOAS-
myecs K HUM, MIPOCTeHine IpoOHO-palliOHAIbHBIE YPaBHEHHS.

— Pemate cuctemsl 1ByX TMHEHHBIX yPaBHEHUN C JBYMs NEPEMEH-
HBIMH U CHCTEMBI JIByX YPaBHEHHH, B KOTOPBIX OJJHO YpaBHEHHE HeE SBISCTCS JH-
HEWHbBIM.

— Pemath TekcTOBbIE 3a/1a4u anreOpanyeckuM CIocoOOM ¢ TIOMO-
IIbIO COCTABJIEHUSI YPAaBHEHUS WIIM CHCTEMBI JIBYX YPaBHEHMI C JBYMsl IIE€PEMEH-
HBIMHU.

— IIpoBoguTh npocreine UCCIeNOBaHUS YPABHEHUM U CUCTEM
YpaBHEHHI, B TOM 4HCIIE C IPUMEHEHNEM IpaduuecKux npecTaBieHui (ycTaHas-
JIUBaTh, UIMEET JIU ypaBHEHHME WIIM CUCTEMAa YpaBHEHUI pElEHMs, €CIH UMEET, TO
CKOJIBKO, U TIP.).

— Pemare nuHeliHble HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA;
n300pakaTh PEIICHHE HEPABEHCTB HA YMCIIOBOW INPSIMOM, 3aITUCHIBATH PEIICHUE C
MOMOILBIO CUMBOJIOB.

— Pemath crucTeMBI TMHEHHBIX HEPABCHCTB, CUCTCMbI HECPABCHCTB,
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BKITIOYAOININE KBAaJPAaTHOE HEPABEHCTBO; M300paXkaTh pEIICHWE CHUCTEMbI Hepa-
BEHCTB Ha YHCIIOBOW MPSIMOH, 3aIMCHIBATH PEIICHHUE C TOMOIIBIO CHMBOJIOB.

— Hcnonb30BaTh HEPABEHCTBA P PEIICHUH PA3IMIHBIX 3a/1ad.

Dynuxyuu

— Pacrio3naBaTh QyHKIMH U3y4EeHHBIX BUIOB. [loka3pIBaTh cxema-
THYECKH PACTIOJIOKEHNE HA KOOPANHATHOM INIOCKOCTH rpaduKoB GpyHKINH BUAA: Y
:kx,y:kx+b,y:§,y:ax2+bX+Cy:X3,y:\/§,y:|x|B3aBI/ICI/IMOCTH0T
3HAYCHUH KOX(PPHUIIMCHTOB; OMUCHIBaTh CBOWCTBA (yHKIMHA. CTpOUTh U M300pa-
KAaTh CXeMaTHYECKU IpaduKn KBaApaTUUHBIX (DYHKIUH, ONMCHIBATH CBOMCTBA KBA/I-
paTtuuHbIX GYHKIUH 10 X rpaduKam.

— Pacrio3naBaTh KBagpaTHYHYIO (YHKIHIO 10 (OpMYyJe, MPHBO-
JIITH IIPUMEPBI KBAIPaTHYHBIX (QYHKIUI U3 peabHON )KU3HH, PU3NKH, TEOMETPHH.

Apugmemuueckan u 2eomempuueckas npozpeccuu

— Pacrio3naBaTh apu()METHYECKYI0 M T'€OMETPHUUYECKYIO Mporpec-
CHH TIPH Pa3HBIX CIIOCO0aX 3adaHus.

— BBINOMHATE BEIYUCIICHUS ¢ HCIIOJIB30BaHUEM (OPMYI N-TO WieHa
apu(pMETHUECKOIl U TeOMETPUYECKON TIPOrPECCHid, CYMMBbI IEPBBIX N YJICHOB.

— N300pakaTh WICHBI MOCIE0BATEIBHOCTH TOUYKAMU Ha KOOPJIH-
HATHOM IIJIOCKOCTH.

— Pematp 3amaum, CBS3aHHBIE C YHCIOBBIMH II0CIIEJOBATEIHHO-
CTSIMH, B TOM YHCJIE 33/1a91 U3 PEaTbHOMN KHU3HU (C NCIIOJIb30BAHUEM KAJBKYJISATOPA,

IU(PPOBBIX TEXHOJIOTHI).
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TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (I10 'OZIAM OBYUEHU )

7 xnacc (ue menee 102 u)

Haspanue paszgena

(TeMbI) (YHCJI0 YACOB)

OcHoBHOe cojeprkaHue

OcHOBHBIE BU/IbI JIeSITEJILHOCTH oﬁyqamumxcﬂ

Yucaa u Bbl-
qucaenus. Pa-
HOHAJIbHBIE

qyucaa (25 u.)

[lonsaTHE panyoHaIbHOrO YHcna. Apupmeru-
YecKHe JICHCTBHS C PallHOHATBHBIMH YHCIAMH.
CpaBHeHHe, yNOPSJIOYNBAHHE PALOHAIBHBIX
YHCeTL.

CreneHb ¢ HaTypaJlbHBIM ITOKA3aTEIEM.
Pemenne OCHOBHBIX 3ajad Ha JpoOH, Ipo-
LEHTHI U3 PeanbHOI MPaKTUKH.

[Mpu3Haku JeIMMOCTH, pa3loKeHHS Ha MHO-
JKUTEIM HaTYpaJIbHBIX YHCEL.

Peansnbie 3aBucumoctu. [Ipsmas u oOpatHas

MIPONIOPIHOHATEHOCTH

CucremaTu3npoBaTth M o0oramarb 3HaHUA 00
OOBIKHOBEHHBIX U JECATHYHBIX IPOOSX.

CpaBHHBATBH W YNOPSA0YHBATH APO6H, IpeoOpaszo-
BBIBas IMPH HEOOXOJMMOCTH JECSATUYHBIE IpOOH B
OOBIKHOBEHHbIE, OOBIKHOBCHHBIE B JAECATHYHbBIC, B
YAaCTHOCTH B OECKOHEUHYIO IECATHYHYIO JPOOB.
[IpumensaTs pa3HooOpa3Hble CHOCOObLI U MPUEMBI
BbIYMCJIEHUS 3HAYEHHUH APOOHBIX BHIPasKeHUH, CO-
JieprKanmx OOBIKHOBEHHbIC M JAECSTHYHBIE APOOU: 3a-
MEHATh TIPH HEOOXOJMMOCTH JIECATHYHYIO IpOOh
0OBIKHOBEHHOH M OOBIKHOBEHHYO ICCSITUIHOM, IPUBO-
JIUTH BBIpOKEHUE K popme, Hanboee yao0HOit J1ist BbI-
YHCIIeHNH, TPeoOpa30BEIBAaTh APOOHBIEC BRIPAKSHUS HA
YMHOXKEHHE ¥ JIeJIeHHe IeCSITUYHBIX Apolei Kk neid-

CTBHSM C LICJIBIMU YHUCIIAMH.
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[IpuBoauTH YNCI0BBIE M OYKBEHHbIE MPUMEPHI CTC-
MICHU C HATYpaJbHBIM TOKa3aTeleM, OOBSACHSISI 3HaUe-
HUSI OCHOBAHUS CTEIICHU U MOKa3aTelsl CTEINEeHH, HaXx0-
JIATH 3HAYEHHs cTerneHeil Buaa a" (a — imoboe paruo-
HaJIbHOE YHCJIO0, N — HATypajJbHOE YHCIIO).
I[oHuMAaTh CMBICH 3aNIKCH OOJBIINX YUCEN C TIOMOIIBIO
JIECATUYHBIX ApOOCii 1 cTerneHel uncna 10, mpuMeHsTh
WX B pEasIbHBIX CHTYaIHAX.
[IpuMeHATH TPU3HAKK JETUMOCTH, PA3TI0KEHHSI Ha MHO-
JKHUTEIIN HATYPATbHBIX YHCEIL.
PemaTh 3an1a4ym Ha 4acTH, MPOLEHTHI, MPOMOPIHNHU, HA
HaXOXJeHHe ApoOH (MPOLEHTa) OT BEIUYMHBI M BEJH-
YHHBI 10 €€ TpoOu (poLeHTY), ApodH (TPOIeHTa), KOTO-
PBIi COCTABISIET OJIHA BETUUUHA OT Apyroit. [IpuBoauTH,
pa30upaTh, OLEHUBATH PAa3IUYHBIC PEUICHUS, 3aIHCH
peIlIeHNI TEKCTOBBIX 3a/1a4.
Pacno3HaBaTh M 00BSICHSITH, OMUPASICh HA ONpeese-
HUSI, IPSIMO MTPOTIOPLUOHAIBHEIC U 00PaTHO TPOMOPIINO-

HaJIbHBIC 3aBUCUMOCTH MEXY BEINYNHAMU,; IPUBOJIUTH
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NMpUMepPsI STUX 3aBUCHMOCTEH U3 PeaJbHOr0 MHpa, W3
JPYTUX y4eOHBIX IPEAMETOB.

PemaTh npakTUKO-OPUEHTUPOBAHHbIC 33/1a4K HA JPOOH,
MPOLICHTHI, IPSIMYIO ¥ 00PaTHYIO MPONOPIHOHATEHOCTH,

MIPOTIOPLUH

AJiredpanyeckue
BbIpakenus (27

1)

byksennbie Belpaxkenus. [lepemennsie. [lomy-
CTHMBIE 3HaYEHHs ITepeMeHHbIX. DopMyIIbL.

[Ipeo6pazoBanre OyKBEHHBIX BBIPAYKCHHH,
packpeITHE CKOOOK M TPHBEIACHUE MOTOOHBIX

cllara€MbIX.

CBOIICTBA CTEIICHH C HaTypaJIbHbIM IIOKa3aTCJIEM.

MHorouiensl. CroXeHne, BEIMUTaHHEe, YMHOKeE-
HHE MHOTOWIEHOB. DOPMYJIbI COKpAILIEHHOTO
YMHOXeHHUs1. PaznoxeHne MHOrOWIEHOB Ha MHO-

KHUTCIN

OBuageTh anreOpanveckoil TEPMUHOIOTHUEH U CUMBO-
JIMKOMH, MPHMEHSITH e€ B IIPOIeCCe OCBOCHHS yIeOHOTO
MarepHana.

Haxoauth 3HaueHUst OYKBEHHBIX BBIPQKCHHI TIPH 3a-
JTAHHBIX 3HAYCHUSIX OYKB; BBIOJIHSITH BEIYUCICHHUS 110
hopmynam.

BbINOIHATH MPeoOpa3oBaHus LEJIOT0 BBIPAKEHUS B
MHOTOYICH NPHUBE/ICHNEM MOJTO00HBIX CIaraeMbIX, pac-
KPBITHEM CKOOOK.

BBINOIHATH YMHOKEHHE OJTHOUYICHA Ha MHOTOYJICH 1
MHOTOUJICHA Ha MHOTOYICH, MPHMEHATH (OpPMYIIbI
KBaJIpaTa CyMMBI M KBaJpaTa pa3HOCTH.

Ocyl[leCTBJ]ﬂTb Pa3I0KEHUE MHOI'OYWICHOB Ha MHO-
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JKUTEITH IyTEM BBIHECEHHSI 32 CKOOKH 0OIIEeT0 MHOXKH-
Tensl, TpUMEHeHNs (HOPMyIBl Pa3sHOCTU KBAAPATOB,
(hopMyTT COKPAIIEHHOTO YMHOXKEHUSI.
IIpumensaTs npeoOpazoBaHHe MHOTOWICHOB IS pe-
HIEHUS] PA3NIMYHBIX 337a4 U3 MaTeMaTHKU, CMEXHBIX
MPEIMETOB, U3 PEaTbHOI MPaKTUKH.

3HaKOMHUTBCS € ncTopneﬁ pa3sBUTHA MaTEMaTUKH

YpaBHeHust u Hepa-

BeHcTBa (20 u)

VYpaBHeHue, npaBmiIa MpeoOpa3oBaHHs ypaB-
HEHUsSI, PABHOCHIIBHOCTD YPAaBHEHHI.

JIuneiiHoe ypaBHEHHE C OJHOW IEpEeMEHHOM,
pelleHNe TMHEHHBIX ypaBHeHUH. Pemenue 3a-
Jla4 ¢ TIOMOIIBIO YPaBHEHUHN.

JluneiiHoe ypaBHEHHUE C ABYMsI IEPEMEHHBIMH U
ero rpaduk. Cucrema JByX JMHEHHBIX ypaBHe-
HUM ¢ IByMsI TepeMeHHbIMU. Perienue cuctem
ypaBHEHHUH CII0OCOOOM MOACTAHOBKH U CHOCOOOM

CJIOKCHHA

PemaTh nuHEHOE ypaBHEHHE C OJHOW NEPEMEHHOH,
NpUMeHss PaBUJIa MEpexoia OT UCXOTHOTO ypaBHe-
HHS K PaBHOCHJIBHOMY eMy Gostee poctoro Buza. Ilpo-
BePSATh, SBIICTCS JIU KOHKPETHOE YKMCII0 KOPHEM ypaB-
HEHUSL.

IMox6upaTs MpUMepHI 1ap Yuce, SBIIOMNXCS pe-
HICHHEM JINHEHHOTO YpaBHEHHMS C ABYMsI IIepeMeH-
HeIMI. CTPOUTH B KOOPJMHATHOW TUIOCKOCTH Tpaduk
JIMHEWHOTO YpaBHEHUS C JIBYMs IIEPEMEHHBIMH; MOJIb-
3ysch rpadg koM, MPUBOANTH MPHMEPHI PEIICHUS

YpaBHEHHSI.
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HaxoauTsb peuieHne CHCTEMBI JBYX JIMHCHHBIX ypaBHE-
HMIA C IByMSI IEPEMEHHBIMH.

CocTaBJISITh U peliaTh YPaBHEHHUE WM CUCTEMY yPaB-
HEHUH 110 yCIIOBHIO 3a1a4H, HHTEPIPETUPOBATE B COOT-

BETCTBHHU C KOHTCKCTOM 3aJa4n HOHy‘{CHHBIﬁ pe3yabTaT

Koopaunarte! u rpa-
¢puxn. ®ynxuun
24 9)

Koopnunara Touku Ha mpsmoil. Ywucnosble
MIPOMEKYTKH. PaccTosiHre My IBYMs TOY-
KaMH KOOPAMHATHOU NPsIMOI.
[IpsiMoyronbHAast cucTeMa KOOPAWHAT Ha TIJI0C-
koctH. IlpuMeps! rpaduKoB, 3aJaHHBIX (GOp-
Mynamu. UteHne rpaduKoB peasbHbIX 3aBUCH-
MOCTEH.

Monstne ¢pynxunu. I'paduk Gpynxuun. Cpoii-
crBa pyHkuuid. Jlnneitnas ¢pynkuums. [Tocrpoe-
HUe Tpaduka nuHelWHOW QyHKIHU. ['padur

by y =1 x |

H3o6paxkaTh Ha KOOPAUHATHON MPAMON TOUKH, COOT-
BETCTBYIOLIME 3aJaHHBIM KOOpAWHATaM, JIy4H, OT-
pE3KH, WHTEpBaJIbl; 3alHCBHIBATH MX Ha aireOpande-
CKOM SI3bIKE

OTMeuaTh B KOOPAHHATHOH IVIOCKOCTH TOYKH 10 3a-
JTAaHHBIM KOOpPJIMHATaM; CTPOUTH I'PaUKK HECIOKHBIX
3aBHCHMOCTEH, 3aJaHHBIX (JOPMYJTaMH, B TOM YHCIIE C
MOMOIIBIO IU(POBBIX JTa00PaTOPHA.

I[IpumensTh, M3y4YaTh NpeNMYyINeCTBa, HHTepPIpe-
THPOBATH TpapUuecKuil CIOCOO MPECTaBICHHS W
aHanm3a pa3HooOPa3HO )KU3HEHHON HH(OPMALHH.
OcBanBaTh TOHsATHE QYHKIINH, OBJIAJIeBaTh QYHKIIHO-

HaJIbHOM TePMUHOJIOTHEH.
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PacnosnaBath juHeiiHyto QyHkuuioo Y = kX + b, onu-
CbIBaTh ¢€ CBOMCTBA B 3aBUCUMOCTHU OT 3HAYECHUH KO-
sdppurentos K u b.

Ctponth rpadukn JIUHEHHOH QYHKINH, (YHKIHH
y=1IxlI

Hcnoab3oBaTh nupposbie pecypchl IS MOCTPOSHUS
rpaduKoB QYHKIMN U U3y4eHUs X CBOMCTB. [IpuBOINTH
MIPUMEPHI JINHEHHBIX 3aBUCUMOCTEHN B peasIbHBIX MTPOLIEC-

Cax M ABJICHHUAX

IHoBTOpenue n

00o0menue (6 1)

HOBTOpCHI/Ie OCHOBHBIX TOHSATUHA M METOJOB

Kypca 7 kiacca, 0000IIeHe 3HaHu I

Bbi0upaTh, NpUMEHATh OLIECHHBATbL CHOCOOBI CpaB-
HEHUsI YHCell, BEIYMCICHNH, IpeoOpa3oBaHuii BeIpaxe-
HUH, pelieHus: ypaBHEeHuU .

OcyuecTBJISITH CAMOKOHTPOJIb BBIIOIHACMbIX JeH-
CTBHMI U caMOIIPOBEPKY pe3yJibTaTa BBIYNUCICHUH, IIpe-
oOpa3oBaHuii, moctpoeHuit Pemarth 3aga4un u3 peansb-
HOW XU3HU, NPUMEHSITh MaTeMaTH4YeCKHe 3HAHUS
JUIS PeLIeHUs 3a]]a4 U3 JPYTUX MpeIMEeTOB.

Pemiath TekcTOBBIE 3a/a4M, CPAaBHMBATh, BbIOH-

PaTh coco0bI PEIeHNs 3a1aun
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8 kmacc (ne menee 102 u)

Ha3Banue pa3-
aeja (TeMbl)
Kypca (4uciio ya-

COB)

OcHOBHOe coiep:kaHHe

OcHoOBHBIE BU/BI 1eSITEJILHOCTH 00y4aI0OIMXCsl

Yucaa 1 BLIYHCTIE-
Husa. KBaapatHbie

KkopHu (15 v)

KsanpatHslii kopeHs u3 uucina. [lons-
THEe 00 UppauuoHaTBFHOM YHcie. [e-
CATHYHBIC TPUOIIDKEHUS HPPALHO-
HaJbHBIX yncen. [leificTBUTeNbHbIe
yrcia. CpaBHEHUE CHCTBUTEIBHBIX
grcenl. ApudMeTHIecKuil KBaIpar-
HBI KOPEHb.

YpaBHeHue Buia x% = a. CBoiicTBa
apu(METHIeCKUX KBAJAPATHBIX KOP-
Heit. [IpeoOpazoBaHue YHCIOBBIX BbI-
pakeHHH, colepKALIUX KBaJpaTHbIE

KOpHH

®opMyIHpPOBaTH OMpeaesieHNe KBAJPAaTHOTO KOPHS W3 YHCIA,
apr(METHICCKOTO KBaPaTHOTO KOPHSI.

IpuMeHATH ONepanyioo HU3BICYCHUS KBAAPATHOrO KOPHS M3
YHCIIa, MCTOJIB3YSI TIPH HEOOXOIMMOCTH KAJILKYJISITOP.
OueHMBATh KBAJPAaTHbIC KOPHM LEJIBIMU YHCIAMH U JIECSATHY-
HBIMH JPOOSMH.

CpaBHHBATH H YNOPSIAOYNBATH PAMOHATBHBIE H HPPALOHANb-
HBIE YMCIIa, 3aIIMCAaHHBIE C TIOMOIIBIO KBaJPaTHBIX KOPHEH.
HccnenoBath ypaBHeHHE X2 = @, HAXO/IUTh TOYHBIE U IPUOITIKEH-
Hble KOopHH ripu a > 0.

HccnenoBars cBoiicTBa KBapaTHBIX KOPHEH, MPOBOJS YHCIIO-
BBIC SKCIIEPHMEHTBI C HCIIOJIB30BAaHUEM KaJbKyJIsATOpa (KOMIIbIO-

Tepa).
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Jloka3pIBaTh CBOICTBA apH(METHUESCKUX KBaJIPAaTHBIX KOpPHEH;
HNPUMEHSATh UX U1 IPe0OPa30BaHuUs BHIPAKCHUH.

BbINOIHATH NPeodpa3oBaHus BBHIPAKCHUI, COEPIKAIINX KBa-
paTtHbIe KOpHH. BrIpaskaTs epeMeHHbIe 3 TeOMETPHIECKUX U (u-
3U4eCKUX HOpMyIL.

BbIYMCAATL 3HAYEHHUS] BBIPAKCHUH, COAEPKAILIMX KBaJpaTHBIC
KOPHH, UCTIOJB3Ys IIPH HEOOXOUMOCTH KaJIbKYJISITOP.
Hcnosib30BaTh B XO/I€ PEIICHHS 3a/1a4 dJIEMEHTapHBIC IPEICTAB-
JICHHUS, CBSI3aHHBIC C MPUOMKEHHBIMU 3HAYCHUSIMH BEJINYHH.

3HaKOMHUTBCS € ncTopneﬁ pa3sBUTHA MaTEMaTUKH
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Ilpooonocenue

Yuca 1 BbIYHCIE-
Hus. CTeneHs ¢ me-

JIbIM noka3aresiem (7

)

CTeneHsb C 1IeJIbIM TTI0Ka3aTeleM.
CrangapTHasi 3aIich YHCIIa.
Pa3mepsl 00BbEKTOB OKPYKAIOLIET0
Mupa (0T IEMEHTAPHBIX

YaCTHI] I0 KOCMIYECKUX 0OBEKTOB),
JUIMTENBHOCTD IIPOLIECCOB B
OKpPYIKAIOIIIEM MHpE.

CBoiicTBa CTEIEHH € LEIbIM MT0Ka3a-

TCJIEM

DopMyJIHPOBATHL ONpe/ieJeHHe CTENEHH C LEIbIM MOKa3aTeNeM.
IIpeacTaBasiTh 3anuch GOJIBIINX U MaJIBIX YHCEI B CTAHJAPTHOM
ujic. CpaBHHBATD YNCIIA U BEJIUYUHBL, 3aIICAHHBIC C UCIIOJIb30Ba-
HueM cternenu 10.

Hcnonp3oBaTh 3al1Ch YHUCEII B CTaHJAPTHOM BUJE AT BBIPAXKCHUS
pa3MepoB 0OBEKTOB, [UTUTEIILHOCTH IPOIIECCOB B OKPYKAIOLIEM MUpE.
DopMyJHPOBATH, 3aIIMCHIBATH B CUMBOJIMYeCKOl Gopme 1 HLTI0-
CTPHPOBATH MPUMeEPAMH CBOICTBA CTEHICHH

C LIETBIM TTOKa3aTeIeM.

IIpuMeHATDH CBOWCTBA CTETICHH IS TPeoOpa3oBaHUs

BBIPAKEHHH, COIEPIKAIINX CTETICHH C IIENIBIM MoKa3aTeneM. BuimoJ-
HATDb JelicTBHSA C YUCJIaMHU, 3alIMCAaHHBIMU B CTAHJAPTHOM BUJIE
(YMHOXEHHe, IeeHNe, BO3BEACHHE

B CTEIICHD)

Auredpanyeckue Bbl-
paxenusi. Kpagpar-

HBIN TPEXUJIeH

(CR))

Ksanpatuslii TpéxusneH. Pasnoxenne
KBaJpaTHOr0 TPEXWICHA Ha MHOXHU-

TCIIN

Pacno3naBath KBaZ[paTHBIfI TpéX‘-IJ'[eH, yCTaHaBJIMBAaTb BO3MOXK-
HOCTB €I'0 pas3JjIOKCHUs Ha MHOXHUTCIIN.
PackiaapIiBaTh HA MHOKHTEIH KBaHpaTHBIfI TpéX‘lHeH C HeOoTpuUuLa-

TEJIbHBIM JUCKPUMUHAHTOM
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Auredpandeckue
BBIpaKEeHHS.
Auredpanyeckas
ApodL

(15 9)

Anrebpanueckas 1po0s. JlomycTumere
3HAYCHHUS MEPEMEHHBIX, BXOJSIINX B
anreOpanyueckue BbIpakeHHs. OCHOB-
HOE CBOICTBO aNreOpamdecKoi ApooH.
CokpatieHue 1pooeil.

CroxeHune, BEIMUTAHUE, YMHOKEHUE U
JeleHre  anreOpandyeckux — Apooeil.
ITpeobpaszoBanne BIpaXEHHUi, coaep-

JKAIIX anreOpandeckue IpooHu

3anuceiBaTh anredpamdeckue BelpaxxeHWs. HaxoamTs o6uacTh)
OIIpEICNICHUs] PALIMOHAIBHOIO BBIPAXKECHHSL. BBINOJIHATEL YUCIIOBLIC
MOACTAHOBKHU U BBIYMCIATEH 3HAUEHUE APOOHU, B TOM YUCIIE C TIOMO-|
B0 KATBKYyIaTOpa. @OpMyIHMpOBaTH OCHOBHOE CBOHCTBO aireo-
pandeckoil poOH U MPUMEHSITh ero Julsl peoOpazoBaHus APoOeii,
BoinoaHaTs aeiictBus ¢ anredpandeckumu apodsmu. [IpumensaTs,
npeoOpa3oBaHys BEIPOXKCHUN JUIsl pelIeHns 3a71a4. BeIpakaTs me-
peMennbIe U3 Gopmya (HU3UIECCKUX, TEOMETPUIECKUX, OIIMCHIBAIO-

IMX OBITOBBIC CUTYAITHN)

YpaBuenus

U HepaBeHCTBA.
KBagparnble ypas-
HeHHs

(15 v)

Ksanparnoe ypaBHenue. Henomnoe
KBaJpaTHOe YypaBHeHue. Dopmyina
KOpHe# KBaj|paTHOro ypaBHeHus. Teo-
pema Buera.

Pemienne ypaBHEHUH, CBOJSIIUXCS K
KBajpaTHeIM. [lIpocreiimme npoGHO-
panuoHaNbHBIE YPABHEHUS.

Pemenne TEKCTOBBIX 3agay ¢ IOMO-

IIbIO KBA/IPATHBIX ypaBHEHHUN

Pacno3naBaTh KBaJpaTHBIC YPaBHEHHS.

3anuceiBaTh (OpMYJYy KOpHEH KBaJpaTHOTO YpaBHEHUS, pe-
IIAaTh KBaApPaTHbIE YPABHEHUS] — ITOJHBIC U HEIIOIHBIE.
IIpoBoauTh mpocTeiilue MccaeI0BAHUS KBaIpaTHBIX ypaBHE-
HUH.

Pemath ypaBHeHHs, CBOJIIIMECS K KBaJAPATHBIM, C HOMOIIBIO
npeoOpa3oBaHuil U 3aMEHON TIEPEMEHHOM.

Ha6aronaTs 1 aHAJIM3UPOBATH CBSA3b MEXKIY KOPHSIMH U KO3(-
(UnMeHTaMH KBaJIPaTHOTO YpaBHEHUSL.

®opmyaHpoBaTh TeopeMy Buera, a Taike oOpaTHYIO TeopeMmy,
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NPUMEHSTH 9TH TEOPEMBI JUISl pelIeHus 3anad. PemaTs Tekcro-
BbI€ 32/1a4H aIreOpandecKuM CrIocoOOM: MePEXOUTh OT CIOBEC-
HOU (OPMYIHPOBKU YCIOBHA 337a4H K auredpandeckoil Moaenu
IyTEM COCTAaBJICHUSI YpaBHEHHS; PENIaTh COCTaBIEHHOE ypaBHE-
HHE; HHTEPIPETHPOBATh PE3yiIbTaT.

3HAKOMUTBCS ¢ HCTOPHE Pa3BUTHUS anreOpbl

YpaBuenus
U HepaBeHcTBa. Cu-
cTeMbl ypaBHeHMI

(13 v)

JIuneiinoe ypaBHeHME ¢ IByMs Iepe-
MEHHBIMH, €r0o IrpaduK, IPUMepHl pe-
IICHNs] YPAaBHEHHH B IIEJIbIX YHCIAX.
Pemenne cucrem ABYX JIMHEHHBIX
YPaBHEHUH C IByMsI IEpEeMEHHBIMH.
[Ipumeps! penieHus cucTeM HeJTMHen-
HBIX YPaBHEHUH C JBYMs II€peMEH-
HBIMH.

I'padmaeckast HHTepIpeTAaIHs ypaBHe-
HUS C IBYMS IEPEMEHHBIMH U CHCTEM
YpaBHEHUH ¢ IByMs IEpEeMEHHBIMH.
Pemenne TEKCTOBBIX 3amad C IOMO-

IIBI0 CUCTEM ypaBHEHHH

Pacno3naBath JIuHElHbIC YpaBHEHUS C IBYMsI IEPEMECHHBIMHU.
CtponTh rpaduKy TMHEHHBIX ypaBHEHUH, B TOM YHCIIE
HCNO/Ib3Ysl HH(POBBIE pecypchl.

PazimmuaTh mapajuieNbHble M IE€peceKarolyecs HpsMble M0 UX
YPaBHEHUSM.

Pemathb cuctembl ABYX JIMHEHHBIX YpaBHEHHUH ¢ IBYyMs IT€peMeH-
HBIMH TI0JICTAHOBKOI U CIIOKEHHEM.

Pemath npocteiimine cUCTEMBI, B KOTOPBIX OJHO U3 YpaBHEHUIl
HE SIBIISICTCS TMHEHHBIM.

IIpuBoauTh rpauyecKyi0 MHTEPNpPETALUIO PEILICHUS YpaBHE-
HUS C ABYMsI IIEPEMEHHBIMU U CUCTEM ypaBHEHUI! ¢ AByMs mepe-
MEHHBIMH.

PemiaTh TekcTOBBIE 372Ul aIIFe6paI/ILIeCKI/IM crrocobom
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YpaBHeHnus u Hepa-

BEHCTBA. HepaBeH-

Yucnosbie HEPABCHCTBA U UX CBOJICTBA.

HepaBeHncTBo ¢ 0HOWM NEpPEMEHHOM.

(I)OpMyJ]I/II)OBaTI) CBOWCTBA YHCIIOBBIX HEPaABCHCTB, UIUIIOCTPHU-

pOBaTh MX Ha KOOPAHUHATHOW NPSMOH, JOKAa3bIBATH anreOpanye-

crBa (12 ) JIuHeiinble HepaBeHCTBA ¢ OIHOM Iie- CKH.
peMeHHOH u ux pemenue. Cucremsl IIpuMeHATH ¢BOMCTBA HEPABEHCTB B XO/€ PEIICHUS 3aad.
JINHEMHBIX HEPABEHCTB C OJIHOW Iepe- PemaTh nuHEiiHbIE HEpAaBEHCTBA C OJHOM MEpeMEeHHOH, n300pa-
MEHHOH U UX pEIICHUE. JKaTh pElICHNE HEPABEHCTBA HA YNUCIOBOM MPSIMOM.
W3o0pakeHue peneHus JINHEIHOTo Pemath cucTeMbl JIMHEIHBIX HEPAaBEHCTB, H300paXaTh PEIICHNE CH-
HEPaBEHCTBA M UX CUCTEM Ha YHCIIO- CTEMBI HEPABEHCTB Ha YHCIOBON MPAMOit
BOM IpsIMOi

DyHKuun. [Tonsarue ¢$yHKIMN. Ob6nactp Hcnoap3oBaTh QyHKIMOHATBHYIO TEPMHHOJIOTHIO H

OcHOBHBIE MOHATHS

(CR))

OIIPEENICHNS] 1 MHOXKECTBO 3HAYCHUH
¢ynkur. CrocoOb! 3aJaHus QYHKIHHA.
I'padux  ¢dyHKIHH. CpoiicTBa
(GyHKIMY, UX 0TOOpaXKEeHUe Ha

rpadpuke

CHMBOJIHKY.
BoruucasiTe 3HaYeHHs1 GyHKIUI, 3a1aHHBIX (popMyTaMu

(mpu HEOOXOAMMOCTH HCIOJB30BaTh KaJbKYISATOP); COCTABJIATD)
Ta6 MBI 3HAYEHNH QYHKIHH.

CTpouTh no ToYkaMm rpaduku QpyHKIHH.

OnuceIBaTh cBOHCTBA QYHKIIMK HA OCHOBE €€ rpadpuyecKoro mpe/i-
CTaBJICHHUSI.

Hcnoab3oBaTh QyHKIMOHATBHYIO TEPMHHOJIOTHIO H

CHMBOJIHKY.
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HccnenoBaTh mpuMepsl TpadUKOB, OTPKAIOMIAX PEATbHBIC MPO-
ueccel U siBneHus. IIpuBoANThL NpUMepPsI IPOIECCOB U SBICHUN C
3aJJaHHBIMA CBOMCTBAMHU.

Hcnosib30BaTh KOMIBIOTEPHBbIE MPOrpaMMbl Ui TOCTPOCHUS

rpaduKoB GYHKIMN U U3yYCHUS UX CBOWCTB

DyHKIUH.
YucoBbie
byHkuun
(CR))

Urenune 1 nocTpoeHue rpaduKoB QyHK-
muid. [Ipumeps! rpadukoB GYHKIHHA, OT-
PaXKarOIUX peaabHbIe MIPOLECCHI.
OyHKIMH, ONUCHIBAIONIHE TIPSIMYIO 1
00paTHYI0 MPONOPIHOHAIBHBIC 3aBUCHU-

MocTH, uX rpaduku. ['umnepdona.

Haxomuts ¢ mnoMompbIo rpadpuka QpyHKIINN 3HAUCHNE OJTHOM U3
paccMaTpUBAEMBIX BEIMYHH 10 3HAYECHHIO IPYTOH.

B Hecn0KHBIX CilydasX BbIpa:KaTh (pOPMYJI0ii 3aBUCHUMOCTD
MEXAY BEIUYMHAMHU.

OnuceiBaTh XapaKkTep U3MECHCHU A OJIHOM BEJTUYUHEI B

3aBHCHUMOCTH OT U3MEHEHUS IPYTOH.
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Ilpooonocenue

Hazsanue pas-
neJia (TeMbl)

Kypca (4Hc/10 4acoB)

OcHoBHOe cojepikaHue

OcHOBHBIE BU/IBI JIESITEILHOCTH oﬁyqammnxm

I'padux Gpyukuun y = X2, OyHKIMY Y =
X2,y =%,
y= X, y=I1xI; rpaduueckoe pemre-

HUE YpaBHEHUH U CUCTEM YPaBHEHUH

Pacno3naBath Buapl n3ydaembix GyHkiuid. [lokassiBaTh cxema-
TI/I'{CCJﬂI MOJIO’KEHHE Ha KOOPAMHATHOW IIOCKOCTH TIpa(uKoB
bynkumii Buna: y = X2,y = %8,

y= Xy=Ixl

Hcenonb3oBath (PYHKUHOHAIBHO-TPaUYeCKHe NpecTaBJIeHHS]
JUIS PELIEHUS] U UCCIICI0BAHUS YPaBHEHUN U CUCTEM ypaBHEHUH.

[pumensates nugpoBbie pecypebl IS MOCTPOCHUS TpapHUKOB

dhyHKIHI
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IloBTOpEHME U

06o0menue (6
1)

[loBTOpEHNE OCHOBHBIX MOHATHH U
METOJI0B KypcoB 7 U 8 Ki1accoB, 0000-

[ICHHE 3HAHUI

BbiOupars, NpUMeHATb, OLeHUBATH CHOCOOBI CPABHEHHS YH-
cell, BEIYHUCIICHUH, MPeoOpa3oBaHuil BEIPAKEHHHN, PEIICHUS ypaB-
HEHUI.

OcyuiecTBJIATh CAMOKOHTPOJb BBHIIONHACMBIX ACUCTBUI U ca-
MOIIPOBEPKY pe3yiibTaTa BEIYHCICHUH, TPeoOpa3oBaHuii, MOCTPO-
CHHIA.

PemaThb 3a1a4n U3 peanbHOii ;KM3HU, NPUMEHATb MaTeMaTH4e-
CKHE 3HAHUs JUTsI peIIeHus 3a1a4 U3 JAPYrUX MpeaMeTOB.

Pemath TeKcTOBBIE 3324, CPABHUBAThH, BLIOMPATH CHOCOOLI

peuIcHuA 3a1a9n
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9 knacc (ne menee 102 u)

Haspanue pa3s- OcHoOBHOe coaep:kaHue
neJia (TeMbl)
Kypca (4uciio ya-

COB)

OcHoBHBIE BH/IbI 1eSITeJIbHOCTH 00y4YaloIuXCsl

Yucaa 1 BoIYUCTEHUS. PaL[I/IOHaJ'H)HBIe qunciia, uppaluoHaJIbHbIC

HeiicTBUTeIbHBIE 4ycia, KOHCYHBIE U
yueaa OecKOHEUHBIE JeCATUUHBIE Ipoou. MHOXKe-
9 ) CTBO JICHCTBHUTEIIBHBIX YHCEI; ACHCTBH-

TeJIbHBIC YKCiIa KaK OECKOHEYHbBIE IECATHY-
HbIe Tpobu. B3anMHO 0HO3HAYHOE COOT-
BETCTBHE MEX/Y MHOXKECTBO JICHCTBUTEb-
HBIX YHCEJI U MHO)KECTBOM TOYEK KOOP/IH-
HATHOM NPSMOI.

CpaBHEHHE JICHCTBUTEIBHBIX YHCEN, apUd-
METHYECKHE NEHUCTBHI C NEHCTBUTEb-
HBIMH YHCIaMHU.

[TpubnmxEHHOE 3HAUCHNE BETMYNHBI, TOY-

HOCTb MPUOIIHKCHUSL.

Pa3BuBaTh mpeacTaBJIeHHUs O YHCIIaX: OT MHOXKECTBA HATY-
PaJbHBIX YHCEN 0 MHOXKECTBA ACHCTBUTETBHBIX

YHCeTL.

O3HAKOMHUTBHCS C BO3MOKHOCTBIO TIPEICTAaBICHHS ICHCTBH-
TEJIFHOTO YHCIa KaKk OECKOHEYHOW ACCATUIHON ApOOH, NPU-
MeHSTh JECATHYHbIC MPUOTMKEHNs PallMOHATBHBIX U Hppa-
LMOHAIBHBIX YHCEII.

H306paxkaTh NeiCTBUTENBHbIC YUCIa TOYKAMU KOOPWHAT-
HOM psIMOH.

3anuceIBaTh, CPABHUBATDH H YNOPSI0YUBATh JICHCTBHU-
TENbHBIC YHCIIA.

BbINOIHATD, cOUeTast YCTHBIE I MICHMEHHBIC IPUEMBI,
apupMeTHIeCKHE JeiiCTBHS C PAllMOHATIBHBIMU YUCIAMH;

HaXO0/JIUTh 3HAYCHUS CTeTeHel ¢ IIECJIBIMHU ITOKA3aTCIIAMH U
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OprTIIeHI/Ie YHUCeCII. HpI/IKI/I,HKa " OLICHKa

PE3YIBTATOB BBIYUCIICHHI

KOPHEH; BBIYMCIATH 3HAYCHHS YMCIOBBIX BBIPAKCHHUI.
IMoJy4yuTh NpeacTaBIeHHE O 3HAYUMOCTH CHCTBUTEIIBHBIX
YHCeI B IPAKTUYECKON EATEILHOCTH YeIOBeKa.
AHAJIM3HPOBATH M /IeJ1aTh BHIBOIbI O TOYHOCTH TIPUOIIIKE-
HHSl ICHCTBUTEIIBHOTO YHCIIA IPU PEILICHHH 3a/1a4.
OKpYIJISATH JICHCTBUTEIBHbIC YUCIIA, BHINOJIHATH NPH-
KH/IKY pe3yJIbTaTa BEIYUCICHUI, OLEeHKY 3HAUCHHI YHCIIO-
BBIX BBIPAKCHHIA.

3HAKOMHTBCS € HCTOPHU el pa3BUTHS MaTEeMaTHKH

YpaBHeHusi v Hepa-
BCHCTBA.
YpaBHeHus ¢ 01HOM
nepeMeHHO

(14 1)

JIuneiinoe ypasHenue. Pemenue ypaBHe-
HHH, CBOISIINXCS K JIMHCHHBIM.
KBanparHoe ypaBHenue. Pemenue ypaBHe-
HUH, CBOASIIMXCS K KBaJJpaTHbIM. buksaj-
paTHbIE YpaBHEHUSI.

IIpumeps! penieHust ypaBHeHU TpeThel u
4yeTBEPTON cTeneHel pas3ioKeHUeM Ha
MHOXKUTEITH.

Penienue 1poOHO-paliMOHAIBHBIX ypaB-

HEHUH.

OcBanBaTh, 3aIOMUHATL H NMPHMEHAThL rpaduueckne
MeTO/bI IIPU PEILICHUU YPaBHCHUN, HEPABCHCTB U UX CUCTEM.
Pacno3naBathb nensie u JpoOHBIE YpaBHEHHUS.

Pemath MuHeliHbIe U KBAAPATHbIE YPABHEHMS, YpaBHE-
HHSI, CBOJISIINECS K HUM, TPOCTEHININE IpOOHO-paHoHAab-
HBIC YPABHEHUS.

Ipeaaarath BO3MOKHBIE CITIOCOOBI PEIICHNST TEKCTOBBIX 3a-
Jlay, 00CyK1aTh X M pPelIaTh TEKCTOBbIC 3aa4M Pa3HBIMU
criocobamu.

3HAKOMHTBCS € ﬂCTopﬂeﬁ Pa3BUTHUA MaTEMATUKU
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Permienne TeKCTOBBIX 3a1a4 anre6pa1/1qe-

CKHUM MECTOJIOM

YpaBHeHus1 M Hepa-
BEHCTBA.
Cucrembl ypaBHeHH I

(14 1)

JIuneiiHoe ypaBHEHUE ¢ ABYMs NIEPEMEH-
HBIMHU H €T0 TpauK.

CucreMa JBYX JTMHEHHBIX YpaBHEHUH ¢
JIByMsl IEPEMEHHBIMU U €€ peleHue. Pe-
IIEHNUE CHCTEM JIBYX yPaBHEHHH, OHO M3
KOTOPBIX JIMHEIHOe, a Ipyroe — BTOPOi
CTEICHH.

I'pacdmueckas naTEpIpETAINS CHCTEMBI
YpaBHEHUH JBYMS IEPEMEHHBIMU
Pemenne TexcToBBIX 3a4a4 anredpanye-

CKHM CII0CO00M

OcBanBaTh M NPUMEHATH MPUEMBI PEIICHUS] CUCTEMBI IBYX

JMHEWHBIX YpPaBHEHUH C ABYMS MEPEMEHHBIMH M CHCTEMBI

JIBYX YpaBHEHWi, B KOTOPBIX OJHO ypaBHEHHE HE SIBIISIETCS

JIMHEWHBIM.

Hcnoap3oBaTh (QYHKIHMOHATBHO-TPAPUUECKH TIPEICTaBIIC-

HUS U pellieHus ¥ MccIeI0BAHNUs yPABHEHUH U CHCTEM.
AHaAIU3UPOBATh TEKCTHI 33/1a4, PellaTh UX anredpande-
CKUM CIIOCOOOM: MepeXoauTh OT CIOBECHOH hopmynu-
POBKH YCJIOBUSI 33124 K aJIreOpandeckoi MOJIeIH ITyTEM
COCTaBIICHUSI CHCTEMBI YPAaBHEHHUH; pelIaTh COCTaB JICH-
HYIO CHCTeMY ypaBHEHHH; HHTePINPeTHPOBATh pPe3yibTar.

3HaKOMHUTBCS € I/ICTOpI/Ieﬁ pa3sBUTHA MaTEMaTUKH
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YpaBHeHnus u Hepa-
BeHcTBa. HepaBen-

crBa (16 )

UucnoBble HEpaBEHCTBA M UX CBOM-
CTBa.

JIuHeliHble HEpaBEHCTBA ¢ OAHOM Ie-
PEMEHHOH U UX pellIeHue.

CucTeMbl JINHEHHBIX HEPABEHCTB C O/1-
HOH NepEMEHHON U UX peLIeHNUE.
KBanparHble HepaBeHCTBA U UX pelie-
HHE.

I'paduyeckas uHTEpIpeTanus Hepa-
BEHCTB U CUCTEM HEPABEHCTB C JABYMS

TIEPEMEHHBIMU

Yurarts, 3aNHCHIBATH, IOHAMATh, HHTEPIPETHPOBATH HEpa-
BCHCTBA; HCIOJIL30BaTh CHMBOJIMKY M TEPMHHOJIOTHIO. BhImoJ-
HSATb MPeoOpa30BaHHs HEPABEHCTB, HCIOJIb30BATh IS IPE00-
pa30oBaHUs CBOICTBA YUCIOBBIX HepaBeHCTB. PacmosnaBaTthb mm-
HelHbIe ¥ KBaJIpaTHBIC HepaBeHCTBa. PemaTh nuHeliHbIe Hepa-
BEHCTBA, CHCTEMBI JINHEHHBIX HEPABEHCTB, CUCTEMb] HEPABEHCTB,
BKJIIOYAIOIIMX KBAapaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYK-
AAaTh MOITyYCHHBIC PEIICHUS.

M306paxkaTh penieHne HEpaBeHCTBA U CHCTEMBI HEPABEHCTB Ha
YHCIIOBOU IPSIMOH, 3aIIHCHIBATD PEIICHUE C TOMOIILIO CHMBOJIOB.
Pemaths kBajgpaTHBIC HEpaBEHCTBA, WCHONB3Ys TIpaduuecKkue
MIPE/ICTABICHNSI.

OcBanBaTh M NPUMEHSTh HEPABEHCTBA IPH PEUICHUN Pa3NINd-

HBIX 3a71a4, B TOM YHUCJIC MPAKTUKO-OPUCHTUPOBAHHBIX
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®Oyuxuun (16
)

KBanpatnanas ¢pyHknns, e€ rpaduk u
cBoiicTBa. Ilapaboma, KooparHATHI
BEPIIMHbI 1apalboIIbl, 0Ch CHMMETPUH
napabosrsl. CTereHHbIe (QYHKINN C
HATypaJIbHBIMU MOKa3aTeIAMu 2 U 3,
UX Tpa(uKy U CBOMCTBA.

I'paduku dyrkmit: y = KX,

y =kx + b, y:xfyzaxz,x
y=axd, y=x,y=1lxlI

Pacno3naBaTh BHABI M3yYaeMBIX (YHKIHWIT; HITIOCTPHPOBATH

CXeMaTHYeCKH, OOBSICHATH PACIOJIOKCHAE Ha KOODPAMHATHOM
. k
IUIOCKOCTH TpadukoB GpyHKumii Buma: Y = kx, y = kx + b, y =y=

ax?, y = ax®xy =V, y = |x | B 3aBHCHMOCTH OT 3HAYCHHiT KO3 H-
[IUEHTOB; OIUCHIBATH UX CBOWCTBA.

Pacno3naBatse kBaaparnunyo ¢QyHKIuo mno Gopmyse. [lpuso-
AMTH MPUMePBI KBaAPATHIHBIX 3aBUCHMOCTEH U3 peaTbHON
JKU3HH, HPU3UKH, TEOMETPUH.

BoisiBisiTh 1 0000maTh 0COOEHHOCTH TpaduKa KBaIpaTHYHOH
Gynkuuu Y = ax? + bx + c.

CTpouTh W M300paKaTh CXeMATHYeCKH TpadUKd KBajpaTHd-
HBIX QYHKIMIL, 3aJaHHBIX opMyJlaMu BUaay = ax?, y =ax? +q, y
=a(x+p)>y=ax’+bx+c.

AHAJIN3UPOBATH U PUMEHSITH CBOICTBA M3YUEHHBIX (DYHKIIUI

JUISL UX TIOCTPOCHHMS, B TOM YHCIIC C TIOMOIIBIO IIU(YPOBBIX PECYPCOB
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Ipooonicenue

YucaoBble MOCIET0-

BareabHocTa (15 1)

[TonsiTne YHCIIOBOW TOCIENOBATEIb-
HOCTH.

3agaHue MOCNeI0BaTeNbHOCTH PEKyp-
peHTHOH popMyIoit u popMyInoi N-To
YIICHA.

Apudmerndeckas U reoMeTpHyecKas
nporpeccud. Popmyiel N-To  4YjaeHa
apu(pMETHIECKOIl M TeoMeTpHUYecKon
MIPOTPECCHi, CyMMBI TEPBBIX N dile-
HOB.

W3o0pakenne wieHOB apudMeTHue-
CKOM M TeoMeTpUYecKoi mporpeccuit
TOYKAMH Ha KOODPJMHATHOH IUIOCKO-
CTH.
JIuHeMHbII M HKCIOHEHIMAJIbHBIN
pocT.

CoXHbIE IPOLIEHTSHI

OcBanBaTh U MPHMEHSITh WHJCKCHBIC 00O3HAUCHUS, CTPOMTH
pedeBble BBICKA3bIBAHMSI C HCIONB30BAaHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C MOHSTHEM TTOCIEA0BATETBHOCTH.

AHAIN3HPOBATH (OpMyITy N-TO WiIeHa NOCIe0BATEILHOCTH HIIN
peKyppeHTHYI0 (GOpMyTy M BBIMMCIATHL YICHBI MOCIEI0BATENb-
HOCTeH, 3aJaHHBIX STUMH (HOPMYITaMH.

YcraHaBiuBaTh 3aKOHOMEPHOCTb B IIOCTPOCHUM IOCIIEAOBa-
TEJIBHOCTH, €CJIM BBIITUCAHBI IIEPBBIC HECKOJIBKO €€ UJICHOB.
Pacno3HaBaTh apuMeTHUECKyl0 M T€OMETPUUECKYI0 Iporpec-
CHH TIPH Pa3HbIX CIoco0ax 3aaaHusl.

Pemats 3a1aun ¢ ucrosnp30BaHneM GOpMyIT N-TO 4iieHa apudme-
TUYECKOW U T€OMETPUUECKOH Mmporpeccuil, CcyMMbl IEPBBIX N uiie-
HOB.

M300pakaTh 4eHBI OCIEA0BATEIBHOCTH TOUKAMH Ha KOOPIH-
HaTHOM IIOCKOCTH.

PaccmaTpuBaTh NpuMephl NPOLECCOB U SBJIEHMI U3 pealbHOI

JKU3HH, WUTIOCTPUPYIOIINE H3MEHEHHE B apu(pMETHIECKOH Mpo-
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TPECCHH, B TEOMETPUYECKOIl Iporpeccuy; n300paxaTb COOTBET-
CTBYIOLIME 3aBUCUMOCTH IpadUuECcKH.

Pemiats 3a1a4M, CBS3aHHBIC C YHMCJIOBBIMH I10CIIEOBATEIBEHO-
CTSMH, B TOM YHCIIC 33a4l U3 PEaNbHOH XHU3HU C HCIOJIE30Ba-
HUEM IHU(POBBIX TEXHONOTHI (3JMEKTPOHHBIX TaOmul, rpadude-
CKOT'O KaJIbKYISATOPA H T.IL.).

Pemath 3agaun Ha CIIOXKHBIC NIPOIEHTHI, B TOM YHCIE 3aJa4H W3
peaIbHOM MPaKTHKH (C UCTIONIB30BAHUEM KaIbKYJIATOPA).

3HAKOMHUTBLCS ¢ HCTOPHeEi Pa3BUTHS MaTEMATHKU

IloBTOpEHME, 0000~
IeHue, CHCTEMAaTH-
3anus 3HaHUii!

(18 )

Ywucaa n BbIYHCIEHHS (3aITUCh, CPaB-
HEHUe, NeHCTBUS C IeHCTBUTEIbHBIMU
YHUCIaMH, YHUCIOBas MpsMas; IIpo-
LEHTBl, OTHOWICHHUS, MPOIMOPIHH;
OKpYyIJICHHE, TPHUOIMKCHUE, OICHKA;
PpeleHne TEKCTOBBIX 3a1a4 apru(pMeTH-

YECKUM CITIOCOOOM)

OnepupoBaTh NOHATHSIMH: MHOXECTBO, IIOZIMHOXKECTBO, OIepa-
UM HaJl MHOXKECTBAMH{; MCMOJIb30BATh IpadIecKoe MpeIcTaB-
JIEHHE MHOXECTB JUTSl OMHMCAHUSI PeasIbHBIX IPOIECCOB U SBICHHH,
TP PEIICHNH 33139 U3 PYTUX YIeOHBIX TPEAMETOB.

AKTYaJM3MpPOBATh TEPMUHOJIOTHI0 U OCHOBHBbIE [elcTBUS,
CBSI3aHHBIE ¢ YHCJIAMHU: HATYpaIbHOE YHCIIO, MPOCTOE U COCTaB-
HOE YHCNa, JeTMMOCTh HATYPaNbHBIX YHCEN, IPU3HAKA JEITNMO-
CTH, LIEJIOe YHCIIO, MOJYJb YUCIa, OOBIKHOBEHHAs W JECSTHYHAS
JpoOH, CTaHAAPTHBIM BUJ| YUCIA, apu(METHIESCKHI KBAaIPaTHBIH

KOPCHB.
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BruInogHATH eficTBHSI, CPABHUBATH U YNOPSIA0YHBATH YHCIIA,
MpPECTABIATh YHCIA HAa KOOPAMHATHOM MpSAMOH, OKPYrIATh
YHCIIa; BBINOJIHAThL NPHKHIKY U OLIEHKY pe3ylabTaTa BbIUHCIIE-
HUM.

Pemate TekcToBbIe 3agaun apudmMeTHueckuM crnocodom. Pe-
ATh NPAKTHYECKHe 32a4H, COAEPIKAIIUE TPOLEHTHI, 10JIH, Ya-
CTH, BBIPA)KAIOIIHE 3aBUCUMOCTH: CKOPOCTh — BPEMs — PaccTosi-
HUE, IIeHa — KOJIMYECTBO — CTOMMOCTB, 00BbEM pabOThI — BpeMs
— MPOU3BOAUTENBHOCTD TPY/Ia.

Pa36uparth peanbHbIe XKM3HCHHBIE CUTYallUH, (popMy.IHpoBaThH
UX Ha SI3bIKE MAaTEeMaTUKH, HAXOAUTH pPElICHHE, IPIMEHsIST MaTe-

MaTHYECKUH anmapar, HHTepIpeTHPOBATh PE3yIbTaT

AJjredpanyeckue BbIpazkeHus (mpe-
o0Opa3oBaHue aareOpanvecKux BbIpa-

KEHHH, JIOITyCTHIMBIC 3HAUCHUS)

OnepupoBaTh MOHATHSAMH: CTEHNEHb C IETBIM ITOKa3aTeleM,
apu(MeTHIecKnil KBaJIpaTHBI KOPEHb, MHOTOWICH, anredpande-
cKasi IpoOb, TOKIECTBO.

BbInoJHATH OCHOBHBIE 1€ CTBHS: BBIIIOJTHATE pacy&Thl IO Gop-
MyJnam, TIpeoOpa3oBhIBaTh Iejble, APOOHO-palliOHANbHbIE BbIpa-

JKCHHS W BBIPpAXCHUSA C KOPHAMH, PCAIM30BLIBATH PA3JIOKCHHUE
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MHOTOWJICHA HA MHOYKHTEIIH, B TOM YHCJIE C MCIOIB30BaHHEM (op-
MyJ pa3sHOCTH KBaJIpaTOB U KBajpara CyMMbI H Pa3HOCTH; Haxo-
JUTh AOMYCTUMbIE 3HAUEHMS MEPEMEHHBIX JIsI APOOHO-panuo-
HAJIbHBIX BBIPAXKECHUI, KOPHEH.

MogeaupoBaTh ¢ OMOLIBIO (HOPMyYTT peanbHble MPOIECCH] U SB-

JICHUA

1 3nech TMpEeACTaBJICHBI 3JIEMEHTBI COACPIKAaHU KypcCa, U3YUaBIINUCCS B 5—8 knaccax u Tpe6y}0mI/Ie TIOBTOPCHUS, 00001IeHNSI ¥ CHCTEMATH3a-
uu. OGpaLuaTch K 3TOMY MaTte€puaily MOXXHO B BUJC aKI[CHTA Ha 3aBCPLIAIOIIEM 3TAll€ U3YUCHUS Kypca 9 kacca Wiu pacnpeneiiiaTb 1mo

COOTBETCTBYIOIIUM TEMATUYCCKUM pas3aeciiaM, U3y4acMbIM B TCUCHUC y‘{C6HOF0 rozaa.
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Ipooonicenue

®@ynknun  (TOCTPOEHHE, CBOMCTBA OnepupoBaTh MOHATHSIMH. (QYHKIUS, rpapuk QYHKIHH, HYIH

N3y4YeHHBIX (QYHKIHWI; Tpapuueckoe (DYHKINH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, TPOMEXYTKH BO3pac-
peleHne ypaBHEHUH U UX CUCTEM) TaHWs, yObIBaHMS, HaUOOIbIIEe M HAMMEHbIIee 3HAUeHHU (yHK-
LHH.

AHAJIN3HPOBATh, CPABHUBATH, 00CYKIATH CBOICTBA (DyHKIHH,
CTPOMTH UX TPAPUKH.

OnepnpoBaTh MOHSITHSIMHU: IPSIMasi IPONOPIHOHAIBHOCTD, 00-
paTHas IPONOPIHOHAIBHOCTD, JIMHEIHAs (QyHKIMS, KBaapaTHy-
Has pyHKUUMSA, mapadoina, runepooia.

Hcnonb3oBaTh rpadMKu ISl ONPEIENEHUs] CBOMCTB, MPOLIECCOB
W 3aBHCHUMOCTEH, /IS pelIeHus 3aa4 U3 APYTuX ydeOHbIX Mpes-
METOB W PeaTbHOH KU3HH; MO THPOBATH C TIOMOIIBIO IPaHKOB
peanbHbIe TPOIECCHI U SBICHHUSI.

Bl)lpa)l(aTL (bopmy.ﬂaMu 3aBUCUMOCTH MEXKAY BEIIMYUHAMU

[Tpu pazpaboTke paboyel mporpaMMbl B TEMaTHYECKOM IUIAHUPOBAHUH JIOJDKHBI OBITh YITEHBI BO3MOXKHOCTH HCIIOIb30Ba-
HUS JIEKTPOHHBIX (IU(PPOBBIX) 00pa30BaTENBHBIX PECYPCOB, SBISIOMIMXCS yIeOHO-METOANYECKIMI MaTepruantaMu (MyIbTHME-
JTUHHBIE TIPOTPAMMBI, SJICKTPOHHBIEC YICOHUKH 1 3aTaYHHAKH, dJICKTPOHHBIE ONOINOTEKH, BUPTYyaIbHBIE JAO0OPAaTOPHH, UTPOBBIC
MIPOTPaMMBI, KOJUIEKITUH IH(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB), HCTIOIB3YEMBIMH TSI OOYYCHUS U BOCTIMTAHUS PA3THIHBIX

TPYIII TTOJIb30BaTeNeH, IPEACTaBICHHBIMH B JICKTPOHHOM (II(ppOBOM) BUAE M PEATH3YIONIIMHI AUIAKTHICCKIE BO3SMOXKHOCTH



UKT, conepikanue KOTOPBIX COOTBETCTBYET 3aKOHOJIATEILCTBY 00 00pa3oBaHHU.
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PABOYASAA ITPOI'PAMMA VYYEBHOI'O KYPCA

«TEOMETPUS». 7 9 KJIACCbI

HEJIN U3YUEHUA YYEBHOI'O KYPCA

«MaTeMaTHKy yKe 3aTeM YIUTh HaJI0, 9YTO OHA YM B TIOPSIIOK TIPUBOIUTY,
— nMcall BeIUKUR pycckuil yuenbii Muxann BacunbeBuu Jlomonocos. 1 B 3Tom
COCTOWT OJHA M3 IBYX IIeJiel 00ydeHHs TeOMETPHH KaK COCTAaBHON YacTH MaTeMa-
TUKA B IIKOJE. DTOW eI COOTBETCTBYET JOKAa3aTeNbHAsI TMHUS IIPETIOIaBaHM
reomerpun. Cienys MpeiCcTaBICHHON padoueii mporpaMmme, Ha4MHAs ¢ CEIBMOTO
KJlacca Ha ypOKax reOMETPUH OOYYAIOIIMNACS YUYUTCS MPOBOIUTH JOKa3aTeIIbHBIC
pacCcyXAeHHsI, CTPOUTH JIOTUYECKHUE YMO3AKIIOUEHHs, JOKa3blBaTh HCTHHHBIC
YTBEPKACHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKIACHUS «OT
MIPOTHBHOTO», OTIMYaTh CBOWCTBA OT IPH3HAKOB, (HOPMYyITHUpPOBATH OOpaTHEIC
YTBEpIKICHHSI. YUCHUK, OBJAICBIINN MCKYCCTBOM PACCyKAaTh, OyIeT MPHUMEHATh
€ro W B OKpyxatomiei xu3Hu. Kak mucan reomerp u nenaror Mrops @emopoBud
[apeITHH, «JTF0AbMH, TOHUMAIOIIAMHE, YTO TaKOE JTOKA3aTeIbCTBO, TPYTHO H TaXKe
HEBO3MOYXHO MaHUIYJIUPOBaThY. M B 3TOM COCTOUT Ba)KHOE BOCIIUTATENLHOE 3HA-
YeHHE U3YYCHHS TEOMETPHH, TIPUCYIIIee MMEHHO OT€YECTBEHHON MaTeMaTHIYeCKON
mKosie. BMecTte ¢ TeM aBTOPBI MPOTpaMMBbI TIPEIOCTEPETAIOT YUUTENS OT U3JHUIII-
Hero Qopmanm3ma, 0COOEHHO B OTHONICHWH HAYajl W OCHOBAHWN T'€OMETpPHUH.
O®panny3ckuil MareMaTuk JKan J{peJoHHE 110 ’TOMY OBOJY BhICKa3acs Tak: «HTo
KacaeTcs NIENTMKATHON MpoOJIeMbl BBEICHUS «aKCHOM», TO MHE Ka)XETCs, YTO Ha
MIEPBEIX MTOpax HYXKHO BOOOIIEe M30erate MpOH3HOCUTH caMo 3T0 cioBo. C Ipyroi
K€ CTOPOHBI, HE CIIEAYeT YIyCKaTh HU OJHON BO3MOKHOCTH J1aBaTh MPUMEPHI JIO-
THYECKHX 3aKJIFOUEHUH, KOTOPBIEC Ky/ia B OOJbIIIeH Mepe, 4eM HJiesl aKCHOM, SIBJIS-
FOTCS UCTUHHBIMUA M C€JIMHCTBEHHBIMHU JIBUTATEISIMA MATEMATUYCCKOTO MBIIILIC-
HUS.

BTopoii uenbio u3yyeHusi reOMeTpUH SIBJISIETCS UCTIOJIb30BaHKE €€ KaK HH-
CTpYMEHTAa IPU PELICHUH KaK MAaTEMaTHUYE€CKHUX, TaK U IPAKTUYECKUX 3aj1a4, BCTpe-

Haruuxcs B peaJ’ILHOﬁ sku3HM. OKOHYMBIIUN KypC reoMeTpumn HIKOJbHUK JTOJKEH
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OBbITh B COCTOSIHMH OIIPEAEIUTh TEOMETPUUECKYIO (DUTypY, ONMCATh CIOBAMHM JaH-
HBII 4epTEXK MU PUCYHOK, HANTH IIIOINAAb 3eMEIbHOTO Y4acTKa, pACCUUTATh He-
00XOIMMYIO JUIMHY ONTOBOJIOKOHHOTO KaOelsi MM TpeOyeMble pa3Mephl rapaxa
JUIsl aBBTOMOOHJIS. DTOMY COOTBETCTBYET BTOPAsi, BBIYNCIUTEIbHAS JIMHUS B U3yde-
HUM T€OMETPHH B IIKoJE. JlaHHAs MPaKTU4eCcKas JIMHUA SBIAETCS HE MEHEe BaXkK-
Hoi, yeM niepBast. Emé [Inaton npeanuceiai, aTo0s! «rpaxmane [IpekpacHoro ro-
poJia HU B KOEM CIy4ae He OCTaBJISUIM FE€OMETPHIO, BEb HEMAIOBAKHO JAXKeE IO-
0ouHOe e€ NpUMEHEHNEe — B BOCHHOM JIeJie 1a, BIPOUYEM, M BO BCEX HayKax — JUIs
JIYYIIEro UX YCBOCHHMS: MbI Be/Ib 3HAeM, Kakas OECKOHEeuHasl pa3HUIla CYIIECTBYET
MEXKIY YE€JIOBEKOM IMPHUIACTHBIM K T€COMETPHUU U HENIPHUIACTHBIM . I[J'IH 9TOT'0 y4Uu-
TENI0 PEKOMEHIyeTCs MOAOUPaTh 3a/1a4i MPaKTHUECKOr0 XapaKkTepa i paccMar-
pUBAEMBIX TEM, YYUThb JETEH CTPOMTH MAaTEMaTHYECKUE MOJAEIH PEANIbHBIX JKU3-
HEHHBIX CUTyallui, IPOBOJUTH BEIYMCICHHS U OLICHUBATh a€KBATHOCTD MOJIyYEeH-
HOro pesynpTara. KpaliHe Ba)KHO NOAYEPKHUBATH CBA3M F€OMETPUU C APYTHUMH
IpeAMEeTaMH, MOTHBHPOBATh UCIIOIB30BATh ONPEICICHUSI TEOMETPHUUECKUX (DUTYDP
U MOHSITHH, IEMOHCTPUPOBATH IPUMEHEHHE MTOJYUYEHHbBIX YMEHHI B (PM3HUKE U TeX-
HUKe. DTH CBSI3U Hanbosiee IpKo BUIAHBI B TeMax «BekTtopsl», « Tpuronomerpude-
CKHe COOTHOIIeHU», «MeTox xoopauHaT» U «Teopema [Tudaropar.

B sakmoueHue counuiéMcs Ha BEJIMKOIO MaTeMaTHKa M acTpOHOMA
Horanna Kerurepa, uTo0b! emé pa3 MOA4epKHYTh U METAIpPEeIMETHOE, U BOCITUTA-
TenpbHOE 3HaudeHue reomerpuu: “Geometria una et aeterna est in mente Dei
refulgens: cuius consortium hominibus tributum inter causas est, cur homo sit

imago Dei™™.

MECTO YUEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo y4eOHOMY IulaHy B 7—9 kiaccax u3yd4aercs Yy4eOHbIH Kypc
«["eomeTpusi», KOTOPBIA BKIIOYACT CIIEAYIOIINE OCHOBHBIC Pa3Jielibl COJCPIKaHMS:
«['eomerpuueckue GUrypsl 1 UX CBOWCTBaY», «M3MepeHre TeOMEeTPHUECKUX BEIH-
YHHY, a TAKXKe «/leKapToBbI KOOPAMHATHI HA TNIOCKOCTHY, «BekTopb», «/IBrKeHns

INIOCKOCTH» U «Hpeo6pa3013aﬂml HOILO6I/IH».
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V4eOHBbIH IJIaH MPEAyCMAaTPUBACT M3y4YCHHE TCOMETPUH Ha 0a30BOM
YPOBHE, MCXO/s U3 HE MeHee 68 yueOHBIX 4acoB B y4eOHOM IOy, BCEro 3a TpU

rozia o0yuenusi — He Menee 204 gacos.

! TeomeTpus enuHa u BeuHa, ona 6iucraer B boxbeM nyxe. Hala npuyacTHOCTH
K Hell CITy)KHT OJJHAM U3 OCHOBAHUH, IT0 KOTOPEIM YeJIOBEK J0JDKeH OBITh 00pa3om boxbnm

(http://www.astro-cabinet.ru/library/ Kepler/Tab_1.htm)
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COJIEPYKAHUE YUYEBHOT'O KYPCA (TIO TOJIAM OBYYE-
HUS)

7 KJ1acc

Havanbuble noHsTus reomerpuu. Touka, mpsiMasi, OTPE30K, JIyd. YTOIIL.
Bunet yrinos. Beprukanbable 1 cMekHbIE YIUIbl. buccexrpuca yria. JJomanasi, MHO-
royrojpHUK. [lapaanensHOCTs U NEePIEeHAUKYISIPHOCTD NMPSIMBIX.

Cummerpuunble ¢purypsl. OCHOBHBIE CBOWCTBA OCeBOM cummeTpuu. [Ipu-
Mepbl CHMMETPHUH B OKPY’KaIOIIEM MUpE.

OCHOBHBIE TTOCTPOCHHMS C TIOMOIIBIO IIUPKYJIS ¥ TMHEHKH. TpeyroabHuK.
Bricota, Mennana, OuccekTpuca, nX CBOMCTBA.

PaBHOOCApCHHBIN 1 paBHOCTOPOHHUH TpEyrodbHUKHA. HepaBeHCTBO Tpe-
YTOJIBHUKA.

CBoIiCTBa W NPHU3HAKK PAaBHOOEAPEHHOTO TpeyrojbHuKa. [Ipu3Haku pa-
BEHCTBA TPEYTOJIHHHUKOB.

CBoiicTBa U NMPU3HAKK MapajuIeTIbHBIX MPAMbIX. CyMMa yTioB TPEyroJib-
HUKa. BHEIIHNE yTIIBI TPEyTOJbHUKA.

IIpssMoyronbpHblid TpeyrojbHUK. CBOWCTBO MEAMAHBI MPSIMOYTOJIBHOIO
TpeyroJbHUKa, MPOBEAEHHON K rumoreHyse. [Ipu3Haky paBeHCTBA NMPSIMOYTOJb-
HBIX TPEYroJbHUKOB. [IpsIMOYTroabHBIN TPEeyroibHUK ¢ yriaoMm B 30°.

HepaBeHcTBa B reoMeTpuH: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOH, TeopeMa o OosblleM yrie U OOJIbIlel CTOPOHE TPEYroJIbHUKA.
[leprieHnKyIAp U HAKIOHHAS.

T'eomerpuueckoe mMecto Touek. buccekrpuca yria u cepeauHHBIN Tep-
MEHINUKYIIAP K OTPE3KY KaK T€OMETPUIECKHE MECTa TOUEK.

OKpyKHOCTb M KpYT, XOpJia U AUaMeTp, UX cBoiicTBa. B3aumHoe pacrno-
JIOKEHHE OKPYKHOCTHU U psaMoil. KacarenbHas u cexymias k okpy>kHOCTH. OKpyk-
HOCTb, BIIUCaHHAs B yroj. BrniucanHas u onucaHHas OKPY>KHOCTU TPEYTOJILHUKA.

8 KJ1acc

Yersipéxyronpuuku. [Tapannenorpamm, ero npu3Haku U cBoicTBa. Yact-

HBIE CITyYad MapauieiorpaMMoB (TIPSMOYTOJLHUK, pOMO, KBaIpaT), HX MPU3HAKH
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u coiictBa. Tpaneuus, paBHoOOKas Tparenus, e cBoiicTBa u npusHaku. [Ipsmo-
yroJibHast TPanerys.

Merton yasoenust Meauansl. [lenTpansnas cumMerpus. Teopema Daneca
1 TeopeMa O MPONOPIHOHAIBHBIX OTPE3Kax.

CpenHne TMHUM TPEYTOJIBHUKA U Tpanenun. LleHTp Macc TpeyroabHUKa.

IMomobue TpeyroapHUKOB, KodpduuueHT momodus. [Tpu3naku momobus
TpeyrolbHUKOB. [IpuMeHeHe Togo0us py peIIeHNH MPAKTHIECKUX 3a71ad.

CaoiicTBa 1uromaael reoMmerpuueckux Guryp. @opmyiisl s miomaan
TpeyroJbHUKa, apajiesorpaMmma, pomoa u tTpaneiuy. OTHONICHHE IUIOIa e 1mo-
JOOHBIX (uryp.

Brruncnenue miomaaei TpeyroJbHUKOB M MHOTOYTOJIBHIKOB Ha KJIeT4a-
TOH Oymare.

Teopema Iugaropa. Ilpumenenue Teopemsr [Inutaropa mpu permreHun
MPAaKTHYECKNX 3a7ad.

CuHyc, KOCHHYC, TAHT'€HC OCTPOTO YTia IPSIMOYTOJILHOTO TPEYTOIbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXK/IECTBO. TpUroHoMerpuyeckue GyHKINU yr-
7108 B 30°, 45° u 60°.

Brmcannble ¥ LEHTpaIBHBIC YITIBI, YTOJ MEXKIy KacaTeIbHON M XOPAOi.
VYTrasl MEXIy XOpJaMH U CeKyIIMMH. BrucaHHbIE M ONMHCAaHHBIC YETBIPEXYTOIIb-
HUKHU. B3anMHOe pacmonoxeHne 1ByX okpyxkHocTe. Kacanue okpyxrocteit. O0-
M€ KacaTelIbHBIE K IBYM OKPY>KHOCTSIM.

9 xiacc

Cunyc, xocunyc, Taurerc yriaoB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPH-
4ecKoe TOXKJIeCTBO. DOpMyIbl IPUBEACHHUS.

Pewenue tpeyroabHukoB. TeopeMa KOCUHYCOB U TeOpeMa CUHYCOB. Pe-
IICHHE MPAKTUYECKHUX 337a4 C MCIIOIB30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI
CHHYCOB.

IIpeobpazoBanue mompoous. [Togo06ue cOOTBETCTBEHHBIX YJIEMEHTOB.

Teopema 0 IpoOU3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEEHUU OT-

PE3KOB CEKYLIUX, TECOpEMaA O KBaJApaTe KacaTeJIbHOM.
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Bekrop, ummHa (Moyiib) BEKTOpa, COHANPABICHHBIE BEKTOPHI, IPOTHBO-
MIOJIOXKHO HalpaBJIeHHbIE BEKTOPHI, KOJITMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTO-
POB, omepanuu Haja BeKTopaMu. Pa3noskeHne BEKTOpa Mo ABYM HEKOJIMHEAPHBIM
BekTopaM. Koopaunatsl BekTopa. CKaasipHOE MPOU3BEIEHUE BEKTOPOB, IPHUMEHE-
HUE JUI HaXOKICHUS JAJIUH U YIIIOB.

JlexapTOBbI KOOPAMHATHI HA INIOCKOCTU. Y paBHEHUS NPSIMOU M OKPYKHO-
CTH B KOOPAMHATAX, EPECEUEHHE OKPYKHOCTEN M NMPAMBIX. MeToa KOOpAUHAT U
€ro NpUMEHEHHE.

IIpaBuiibHBIE MHOTOYTONIBHUKY. [IiMHA OkpyxkHOCTHU. ['panycHas u panu-
aHHas Mepa yria, BBIYUCJICHHUE JJIMH AYyT OKpykHocTe. [1nomanpe kpyra, cekropa,
CerMeHTA.

JIBIXEHUs IIIOCKOCTH M BHYTPEHHNE CUMMETpUH (uryp (3s1eMeHTapHbIe

npencrasienns). [lapamnensHenii nepeHoc. [ToBopor.
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IUDIAHUPYEMBIE TIPEJJMETHBIE PE3VJIBTATBI OCBOE-
HH1S PABOYEN ITPOTPAMMbI KYPCA (ITO TOJAM OBYUYEHU )

OcBoenue yuebHOTO Kypca «['eomeTpushy Ha ypOBHE OCHOBHOTO OOIIIETO
00pazoBaHusl IOJDKHO oOecrieunBaTh JOCTHKEHUE CIEIYIOMNX MPEIMETHBIX 00-
pa30BaTEeNbHBIX PE3yJIbTATOB!

7 xiacc

— Pacrio3HaBaTh M3y4eHHBIE TeOMETpHUYECKUE (UTYpPHI, OIpese-
JSITh MX B3aMMHOE PacIOjIOXKEeHHUE, N300paXkaTh reoMeTpuyYecKue (Urypbl; Bbl-
MOJHATH YePTEKU T0 YCIOBHIO 3a7auu. M3MepsaTh TUHEHWHBIE U YIJIOBBIC BEJIU-
4yKHbL. PemaTte 3a1aun Ha BEIYHUCIICHUE UIMH OTPE3KOB U BEJIUYUH YIJIOB.

— Jenath TpyOyro OIEHKY JIMHEHHBIX 1 YTJIOBBIX BEJIMYUH TpeE-
METOB B peasbHOM JKU3HHU, pa3MEpOB MPUPOAHBIX 00bEKTOB. PasnuuaTh pazMepsl
9THUX 0OBEKTOB IO MOPSIKY BEJIUYHHBI.

— CTponTb 4epTeRn K FTeOMETPUIECCKUM 3aadaM.

— [Tonp30BaThCsl NMpHU3HAKAMH PABEHCTBA TPEYrOJBHUKOB, HC-
I0JIb30BaTh NMPHU3HAKK U CBOWCTBA PaBHOOEIPEHHBIX TPEYrOJILHUKOB IIPH pelle-
HUH 3a7a4.

— [TpoBoANTH JIOTHYECKNE pacCyKICHHS C UCIIOIb30BAHUEM T'€0-
METPHYECKUX TEOPEM.

— [Tonp30BaThCsl MPU3HAKAMHU PABEHCTBA NPSIMOYTOJIBHBIX Tpe-
YTOJIbHUKOB, CBOMCTBOM ME/IMaHBI, TPOBEAEHHON K THIIOTEHY3€ MPSIMOYTOJILHOTO
TpeyroJbHUKA, B PEIICHUH F€OMETPUYECKHX 3a/ad.

— OmnpenensTs MapaieIbHOCTh NPSMBIX € MOMOMIBIO YIJIOB, KO-
TOpBbIe 00pa3yeT ¢ HUMH cekyast. OnpeaensiTh napauieIbHOCTb MPSIMBIX C TIOMO-
IIbIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOM MPSIMOIl 10 TOYEK Apyroi npsiMoit.

— Pemrate 3a1aun Ha KileT4aTON Oymare.

— [TpoBONTH BBIUNCIEHUS W HAXOIUTH YHCIOBBIE U OyKBCHHBIC
3HA4YEHUS YIJIOB B F€OMETPHUUECKUX 3a/1a4ax C HUCIOJb30BAHUEM CYMMBI YIJIOB
TPEyroJbHUKOB ¥ MHOTOYTOJIBHUKOB, CBOMCTB yIJIOB, 0Opa30BaHHBIX IIPHU Iepe-

CCUCHUU JBYX NapaJUICJIbHBIX MPSIMBIX ceKymeﬁ. Pemate MPAKTUYCCKUC 3aJa4un
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Ha HaXO0XKJIEHUE YTIIOB.

— Biagerp NMOHATHEM TIE€OMETPUYECKOIO MECTa TOUYEK. YMETh
OTIpeNeNATh OUCCEKTPUCY YTJIa W CEPeIUHHBIN MEpIeHANKYISAP K OTPEe3Ky Kak
reoMeTpUUECKHUe MECTa TOUEK.

— DopMyIUpPOBaTh ONPEIEIEHUSI OKPYKHOCTH U KpyTra, XOpAbl U
JluaMeTpa OKPY’KHOCTH, I10JIb30BAaThCs UX CBOMCTBaAMH. YMETh NPUMEHATH 3TH
CBOMCTBA MpH PELICHUH 3a/1a4.

— Biiagets noHATHEM ONMCAaHHON OKOJIO TPEYTOJIbHUKA OKPYKHO-
CTH, yMETh HaX0aUTh e€ meHTp. [lomb30BaThes (hakTaMu O TOM, YTO OMCCEKTPHCHI
VTJIOB TPEYrOJIbHUKA MEPECEKAIOTCs B OJJHOW TOYKE, U O TOM, YTO CEepPEIUHHBIC
MIEePIEeHIUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA TMEPECEKAIOTCSl B OTHOM TOUKeE.

— BuiageTs noHsATHEM KacaTeabHOU K OKPYKHOCTH, MOJIb30BATHCS
TEOpPEeMON O MEPHEeHIMKYJSIPHOCTH KacaTelIbHOW M pajauyca, MPOBEAEHHOTO K
TOYKE KacaHUs.

— [Tonb3oBaTbes MPOCTEHIIMMU T€OMETPUUECKUMHU HEpaBEH-
CTBaAMH, INIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICIJI.

— [IpoBOaUTH OCHOBHBIE F€OMETPUUECKHE MOCTPOEHUSI ¢ IOMO-
LIbI0 HUPKYJIS U JIMHEHKU.

8 KJ1acc

— Pacno3znaBaTth OCHOBHBIE BUIbI YETHIPEXYTOJbHUKOB, UX dJie-
MEHTBI, NI0JIb30BATHCSl UX CBOMCTBAMU MPU PELIEHUH M'€OMETPUUECKHX 3aa4.

— IIpumeHsITh CBOMCTBA TOUKM NEPECEUEHUS] MEJUAH TPEYroJjb-
HUKa (IEHTpa Macc) B PEIICHUH 3a/1a4.

— BulageTs noHsiTMEM CpEHEN TMHUM TPEYTOJIbHUKA U TPAlELUH,
HIPUMEHSTh UX CBOMCTBA IIPU PELIEHUU IeOMETpUYecKux 3anad. Ilonb3oBaTbest
Teopemoit daneca U TeopeMoil 0 NPONOPILUOHATIBHBIX OTPE3Kax, MPUMEHITh UX
JUIsl pEeLIeHUs] TPAaKTUYECKUX 3a/1ad.

— [IpuMeHATs NPHU3HAKH IMOJ00MS TPEYTOJIbHHUKOB B PEIICHUH

TreOMETPUICCKHUX 3a1a4.
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— [Tonb3oBatbes Teopemoii [Tudaropa aiist penienus reomeTpude-
CKHUX 1 MIPAaKTHYECKHX 3a/1a9. CTPOUTh MaTEMATHUECKYIO MOJICTIb B IPAKTHIECKUX
3a71a4ax, CaMOCTOSITEIBHO JIEJIaTh YePTEK U HAXOJUTh COOTBETCTBYIOIINE UTHHEI.

— Brnanets MOHATHSMM CHHYcCA, KOCHHYCa M TaHI'€HCA OCTPOTO
yTJ1a MpSMOYTOJIBHOTO TPEyronbHUKaA. [107630BaThCsl STUMH MOHATHSIMU IS pe-
IIEHUS TPaKTHIECKNX 3a/1a4.

— Brrauciars (pa3aimaHBIME CTIOco0aMIT) IUIOIIAh TPEYTOJIbHIAKA
U IUIOIIAM MHOTOYTOJIBHBIX (UTYP (MOIB3YSCh, TIe HEOOXOANMO, KaIbKYJISITO-
pom). IIpuMeHsTh oTydeHHbIE YMEHHS B IPAKTUYECKHX 3aadax.

— Brnanerts MOHATHSAMHN BIHCAHHOTO M IEHTPAIBHOTO YIJa, HC-
MI0JIb30BaTh TEOPEMBI O BITMCAHHBIX YIJIAX, YIIaX MEXIY XOpJAaMu (CEKYIINMH) U
yTIJIe MEXly KacaTelIbHOM 1 XOp/IoH MPH PEHIeHHN TeOMETPHIECKIX 3a/1a4.

— Brnanete MOHATHEM ONMCAHHOTO YETHIPEXYTOJIBHHUKA, HpPUMeE-
HSTH CBOMCTBA OMMCAHHOTO YETHIPEXYTONBHIKA MPU PEIICHUH 3a71ad.

—_— HpI/IMeHHTL TIOJTYYCHHBIC 3HAHUA HAa MPAKTUKEC — CTPOUTH Ma-
TEMaTHYECKHE MO IS 3a/1a4 PETbHOM JKHU3HH U TIPOBOJUTH COOTBETCTBYIO-
M€ BBIYUCIICHUS ¢ IPUMEHEHUEM 1000l ¥ TPUTOHOMETPHH (I0JIb3YSCh, TAE
HEO0XOIUMO, KAIBKYISATOPOM).

9 KJ1acc

— 3HaTh TPUTOHOMETPHUYECKHE (YHKIIMU OCTPBIX YIJIOB, HAXO-
JIITH C UX TIOMOIIBIO Pa3JINIHBIC HJIEMEHTHI IIPSIMOYTOJILHOTO TPEYTOJIbHUKA («pe-
LIEHHE TPSMOYTOJILHBIX TPEYTOJLHUKOB»). HaxoanuTh (C MOMOIIBIO KalbKYJIs-
TOpA) JUTMHBI U yTIIBI JIJIs1 HETAOJUIHBIX 3HAYEHUH.

— [Tonp30Barbes hopMysiaMH IPUBEICHUS 1 OCHOBHBIM TPUTOHO-
METPHYECKUM TOXKIECTBOM JIJISl HAXOKIEHHSI COOTHOIICHUH MEX/Ly TPUTOHOMET-
PUYECKUMU BEIIMYMHAMU.

— Hcnonb30BaTh TEOpPEMBI CHHYCOB M KOCHHYCOB JJIsI HAXOXK/1e-
HUSI PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTrOJIbHUKOBY), IIPHMe-

HATH UX IIPHU PEIICHUHU TCOMCTPUICCKUX 3aj1ad.
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— BirageTs noHATHSIMH IpeoOpa3oBaHus MOJ00US, COOTBETCTBEH-
HBIX 3JIEMEHTOB MOH0OHEBIX Guryp. [lomp3oBaTbes cBOHCTBAMH TOIOOHS MPOMU3-
BOJIBHBIX (DPUTYp, YMETb BEIYHCIIAT JUIMHBI M HAXOHUTH YIJIbl y IOJOOHBIX QUTYD.
[TpumeHnsTh cBOCTBA 10100MS B IPAKTHYECKUX 3a/1a49aX. YMETh IPUBOANTH PH-
MepbI TOJ00HBIX (UT'YP B OKPYKAIOIEM MHUpE.

— [Tonp30BaThCS TEOPEMaMHU O MPOU3BEICHUH OTPE3KOB XOPI, O
TIPOM3BEICHUH OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTebHOM.

— [Tonp30BaThCsl BEKTOpAaMH, ITOHMUMAaTh UX I'€OMETPUYECKUH U
(bHU3HUYECKUIl CMBICI, TPUMEHSTh UX B PEIICHUH FC€OMETPHYCCKHX M (QU3HISCKUX
3aa4. HpI/IMeHHTL CKaJLIPHOC MPOU3BCACHNUE BEKTOPOB JIA HAXOXKJACHUA JJIUH U
YIJIOB.

— [Tonp30BaThCS METOJIOM KOOPANHAT Ha IUIOCKOCTH, IIPUMEHSTh
€T0 B PCUHICHUN T'€OMETPHUUCCKUX U MPAKTUICCKUX 3aay.

— BrageTs MOHATUSMH NPAaBUIIBHOTO MHOTOYTOJIBHUKA, JUTHHBI
OKPY>KHOCTH, JJIMHBI TyT'M OKPY)KHOCTH W PaJIUaHHONW MEpbI YIila, YMETh BBIYUC-
JIATH TJI0IIaJIb Kpyra u €ro yacTeu. HpI/IMeHHTL IMOJTYYCHHBIC YMEHUSA B IPAKTU-
YECKHX 3a/ladax.

— Haxomute ocu (MM LIEHTPBI) CUMMETPHUU (UTYpP, NPUMEHSTh
JABHXXCHUA ITIJIOCKOCTU B HpOCTeﬁmHX clryyJasx.

— HpI/IMeHHTL IMOJIYYCHHBIC 3HAaHUA Ha MPAKTUKE — CTPOUTH Ma-
TEMATHYCCKHUEC MOACIIN IJId 3a/1a4 peanLHoﬁ JKU3HHU U MPOBOAUTH COOTBETCTBYIO-
IIME BBIYUCIICHHS C IPUMEHEHNUEM TT0JJOOUS U TPUTOHOMETPUYECKUX (YHKIHH

(IOJIB3YSCH, TJIe HEOOXOANMO, KaJIbKYJIITOPOM).
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TEMATHUYECKOE IINTAHNPOBAHUWE YYEBHOI'O
KYPCA (IIO TOJAM OBYUEHUNA)

7 xnacc (ue MeHee 68 1)

Haspanue paszgena
(TeMBbI) Kypca

(4Hc10 YacoB

OcHOBHOe cofiep:kaHne

OcHOBHBIE BU/bI 1eITeIbHOCTU 00y4aro-

mUxcst

IIpocreiimmue reomerpu-
yeckue GUrypbl U ux
cBoiictBa. U3mepenue
reoMeTpHYecKHX BeJHYMH

(14 1)

[pocreiimue reoMeTpudecKie 00bEKThI: TOUKH, M-
MBIC, JIYYU U yTJIbl, MHOTOYTOJIbHHK, JIOMaHasl.
CMexHBIE U BEpTHKaJIbHbIE yIibl. PaboTa ¢ mpocTeii-
[IMMH YepTekamu. Vi3MepeHre JINHEWHBIX U YTIIOBBIX
BEJINYMH, BEIYUCICHUE OTPE3KOB U YTJIOB.

IMepumetp ¥ ruToIaaL GUTYpP, COCTABICHHBIX U3 M-

MOYT'OJIbHUKOB

®opMyJIHPOBATH OCHOBHbIC IIOHATUS U
OTIPEIENICHUS.

Pacno3snaBaTth H3ydeHHbBIE T€OMETpUYE-
ckue GUrypsl, onpenessiTh UX B3aHMHOE
pacIojokeHue, BBIMOJHATB YepTEX M0
YCIIOBHIO 3a/Ja4H.

IIpoBoauTh mpocTeiiiiue NOCTPOSHUS ¢
MIOMOUIBIO LUPKYJIS U JIMHEHKH.
H3MepsATh TMHEHHbIE U YTIIOBBIE BEIH-
YHHBI TEOMETPHIECKHIX U MPAKTHIECKIX

00BEKTOB.
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OmnpenensiTh «Ha IJ1a3» pa3Mepsl peaib-
HBIX 00BEKTOB, IPOBOAUTH TPYOYIO
OLICHKY UX Pa3MepOoB.

Pemats 3a/1aun Ha BHIYMCICHHE JUTHH
OTPE3KOB M BEJINYHH YIJIOB.

PemaTp 3aa4n Ha B3aUMHOE PacIoio-
JKEHHE TeOMeTPUIECKUX Guryp.
IIpoBoANTH KIACCH(UKALIMIO YTIIOB, BbI-
YHUCJIATH JUHEIHBIC U YIIIOBBIC BEJIH-
YHHBI, MPOBOIMTH HEOOXOANMBIE JT0Ka-
3aTENBHBIC PACCYIKACHUS.
3HAKOMHTBCS ¢ HCTOPHEl Pa3BUTUS

reoMeTpUn

Tpeyroasauku (22 4)

[ToHsiTHE O paBHBIX TPEYrOJLHUKAX M INEpBUYHBIC
MIPECTABICHHS O PABHBIX (KOHTPYIHTHBIX) (QHUTYpax.
Tpu npu3HaKa paBeHCTBA TPEYrOJILHUKOB.

[Tpu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHH-
k0B. CBOMCTBO MeJMaHbI MPSIMOYTOJIBHOTO TPEYTOIIb-

HHKa.

Pacno3HaBaTh mapel paBHBIX Tpe-
YTONBPHUKOB Ha TOTOBBIX UepTexkax (c
yKa3aHUEM IIPU3HAKOB).

BoIiBoanTh ciieicTBuUs (PaBEHCTB COOT-
BETCTBYIOIIHX JJICMEHTOB) U3 PAaBEHCTB

TPEYTOJILHUKOB.
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PaBHOGEpEHHBIC H PABHOCTOPOHHUE TPEYTOJIBHUKH.
[Ipu3Haky U CBOWCTBAa PaBHOOEAPEHHOTO TPEYTOJIb-
HHKA.

[TpotuB GosbIieli CTOPOHBI TPEYTOJILHUKA JIEKUT OOITh-
muii yroa. [Ipocreiiine HepaBeHCTBA B FTEOMETPHUHU.
HepasenctBo Tpeyronbauka. HepaBeHCTBO IoMaHOM.
[IpssMOyToIBHBIA TPEYrOJIbHUK ¢ YoM B 30°.

HCpBBIC TMOHATHA O IOKA3aTEJIbCTBAX B TCOMETPUN

®opMyJIHPOBATH OIPEICICHUSA: OCT-
POYTONBHOTO, TYHOYTOJIBHOTO, MPSMO-
YTONBHOTO, PABHOOEAPEHHOTO, PaBHO-
CTOPOHHET0 TPEYroJILHUKOB; OHCCEeK-
TPUCHI, BBICOTHI, MEAUAHBI TPEYTOIb-
HHUKA; CEPEeIUHHOTO MEePHEeHANKYIIpa
OTpe3Ka; NEPHMETPa TPEYTrOJbHUKA.
®opMyJMpPOBAThL CBOWCTBA U IpH-
3HAKH PaBHOOEAPEHHOTO TPEYroib-
HUKAa.

CTpouTh 4epTeKH, pemaTh 3aJa4u ¢
TIOMOIIBIO HAXOXKAEHUS PABHBIX Tpe-
YTOJIbHUKOB.

IIpumeHATH NPU3HAKK PaBEHCTBA M-
MOYTOJIBHBIX TPEYTOJIBHUKOB B 3aja-
yax.

Hcnoab3oBath 1H(poBBIE pecypch

ISl MCCJIeA0BAHHUSI CBOMCTB n3yvac-

MBIX (UTyp.
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3HAKOMHUTBHCS ¢ UCTOPUEH Pa3BUTHS Ireo-

METpUHN
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Ipooonicenue

Ha3Banue pa3-
neJjia (TeMbl)

Kypca (41cJ10 4acoB)

OcHoBHOe cojepikaHue

OcHOBHBIE BU/bI JIESITEIbHOCTH

00y4aroIuXCcs

IMapanaenbHble npsi-
Mbl€, CyMMa YIJ10B

Tpeyrojabuuka (14 v)

[TapannensHble npsiMble, UX cBoMcTBa, [15-
Tel noctynat EBkmmna. Hakpect nexa-
K€, COOTBETCTBEHHBIE U OJHOCTOPOHHHE
yrisl (0Opa3oBaHHBIE TIPH EPECCUCHUH
HapauleIbHBIX MPSAMBIX CEKyIIeH).
IIpn3Hak mapannensHOCTH MPSIMBIX Yepe3
PaBEHCTBO PACCTOSIHUI OT TOYEK OIHOMN
IPSMOM 10 BTOPOI NPSIMOA.

CyMMa YIT0B TpPEYroJbHHKa M MHOTO-
YrOJIbHUKA.

Bremrane YIJibl TPEYTOJIbHHUKA

®opMyJIHPOBATH NOHATHE IIAPAJUICIIBHBIX IPAMBIX,
HAXOJAUTb NIPAKTUYECKUE IPUMEPBL.

H3yuyaTh CBOWCTBa yIioB, 0Opa30BaHHBIX NPH Iepeceye-
HUM Napajie]bHbIX NpsaMbIX cekyiueil. I[IpoBoauts noka-
3aTe/JIbCTBA NAPAJUICIBHOCTH JIBYX IPSAMBIX C IOMOILIBIO Y-
J0B, 00pa30BaHHBIX MPU MEPECEUCHHN ITUX MPSMBIX Tpe-
TheH MpsAMON. BBIUMCAATL CyMMY YIJIOB TPEYrOJbHHUKA U
MHOI'OYTOJIbHHKA.

HaxoauTts 4ncnoBsie 1 OyKBEeHHBIE 3HAUCHHUS YTIIOB B I'€0-
METPUUYECKUX 33/1a4aX ¢ MCHOJIb30BaHHEM TEOPEM O CyMMe
YIJIOB TPEYroJbHUKA 1 MHOTOYTOJIbHHKA.

3HAKOMHTBCS € HCTOPHUeil pa3BUTHS TEOMETPUH
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OKpy:KHOCTH

U KpYT.
I'eomeTpuyeckue no-
CTPOEHHsI

(14 4)

OKpY>KHOCTb, XOpAbl U JUAMETPBI, HX
cBoiictBa. KacarembHast K OKpY>KHOCTH.
OKpy*HOCTb, BIHCaHHas B yroi. [Tonstue
o I'MT, npumenenue B 3agadax. buccek-
TpUCA U CEPETUHHBIN MEePNeHUKYIISIP KaKk
TeOMETPUIECKHEe MeCTa TOUEK.
OKpy»XHOCTb, OIHMCaHHas OKOJIO Tpe-
YrojbHUKA. BrmcaHHas B TpeyroabHHUK
OKPY’KHOCTb.

[Ipocreiimne 3agauu Ha MOCTPOEHUE

@DopMyJIMPOBAThL ONpeJeJeHHs: OKPYKHOCTH, XOpPJbI,
JuameTpa M KacaTelbHOW K OKpykHocTu. M3ywarh ux
CBOWCTBa, MPU3HAKH, CTPOMTh depTexu. UccnenoBars, B
TOM YHCJIE MCIOJIL3YSI HU(POBBIE pecypehbl: OKPYKHOCTD,
BITUCAHHYIO B YTOJI; IIEHTP OKPYKHOCTH, BIIUCAHHOH B YTOJI;
PaBEHCTBO OTPE3KOB KacaTeIbHBIX.

Hcnoan3zoBatb metoa ['MT nis nokazaTesbCcTBa TEOPEM O
MepeCceYeHNH OMCCEKTPUC YITIOB TPEYTOJIbHUKA U CEPEeIUH-
HBIX IEPICHINKYISIPOB K CTOPOHAM TPEYTOJIbHUKA C TIOMO-
meo I'MT. OBj1ageBaTh NOHATHSMHY BIIMCAHHOW U OIIH-
CaHHOW OKPY>KHOCTEH TpeyrojibHUKA, HAXOAUTH [IEHTPBI
9TUX OKpPY>KHOCTEH.

Pemath OCHOBHBIC 3a/1a4M HA MOCTPOEHHE. YTIIa, PABHOTO
JIaHHOMY; CEpEMHHOTO MEPIEHANKYJISIpa IaHHOTO OTPEe3Ka;
MIPSIMOA, IPOXOIAIIEH Yepe3 TaHHYIO TOYKY U MEPIICHTUKY-
JISIPHOW JITAHHOM TPSMOM; OMCCEKTPHCHI JAHHOTO yIJia; Tpe-
YTOJILHUKOB TI0 Pa3JIMYHBIM JIEMEHTaM.

3HAKOMHUTLCS € HCTOPHei Pa3BUTHS TEOMETPHH
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IloBTOpenue, 00001e-
HHUe 3HAHU

(CR))

[ToBTOopeHue 1 0600IIEHIE OCHOBHBIX I10-

HATUN U METOJIOB Kypca 7 Kilacca

Pemats 3axaum Ha TOBTOPCHUEC, UIITTFOCTPUPYIOIIUE CBA3ZU

MEXly pa3INuYHbIMU YacTAMH Kypca
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8 kiacc (He MeHee 68 u)

Hazpanue pa3-
neJia (TeMbl)

Kypca (4Hc/10 4acoB)

OcHoBHOe cojieprkaHue

OcHOBHbBIE BU/IBI JIESITEILHOCTH

o0yyaroumxcs

Yeroipéxyronbauku (12

)

[Tapannenorpamm, ero nNpu3Haku U CBOM-
crBa. YacTHble cilydyan mHapaniersorpam-
MOB (IIpSIMOYTOJIEHHK, pOMO, KBaIpaT), NX
IpU3HaKu U cBoicrea. Tpaneuus. Pas-
HOOOKasl ¥ MPSIMOYTOJIbHAS TPANeIUH.

VYaBoenue menuansl. LleHTpanbHas cuM-

MeTpHs

H3o0paxkaTh M HAXOAUTH Ha UYEPTEKAX UYCTHIPEXYTOJb-
HUKH Pa3HbIX BUIOB U UX TEMEHTEHL.

@opMyJIHpPOBATH ONpeleeHus: apajuiegorpaMma, mps-
MOYTOJIbHHKA, poM0Oa, KBajpara, Tpareluu, PaBHOOOKOM
Tpaneuuy, IpsMOyrojbHON Tpaneuuu. Jloka3biBaTh U MC-
N0JIb30BATh NPH PelleHHH 3aJa4 NPU3HAKU U CBOICTBA:
napajienorpaMMa, HpsSIMOYTOJbHUKA, poM0a, KBajapaTta,
Tparennuu, paBHOOOKOH Tparenun, MpsiMOyTOJIHOHM Tpare-
UN.

IIpuMeHATH METOJL yIBOCHUS MEAUaHbI TPEYTOJIbHUKA.
Hcnoab3oBaTh IU(POBBIE PECypChl ST HCCIIEIOBAHHS
CBOWCTB H3y4aeMbIX QUryp.

3HAKOMHUTBCS C HCTOPHEIl pa3BUTUSA T€OMETPUU
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Teopema Pasieca u
TeopemMa 0 MPoOmop-
HHOHAJIBLHBIX OT-

pe3kax, nogo0HbIe
Tpeyroabauku (15

)

Teopema daneca u Teopema 0 NPONOPLHU-
OHAJIbHBIX OTPE3KaX.

CpenHsisi JIHHUS TpeyroibHUKa. Tpare-
1y, e€ CpeHss JIUHUSL.
[IponopuuoHanbHble OTPE3KU, IOCTPOE-
HHE YeTBEPTOTO MPOIMOPLIHOHANBHOTO OT-
peska.

CBoiicTBa LIEHTPa Macc B TPEYTOJIbHUKE.
[onoGuble TpeyrompHUKH. Tpu mpu3HaKa
1ofo0ust TpeyroyibHUKOB. [IpakTHueckoe

MIPUMCHCHUEC

IIpoBoauTh NOCTPOEHHUSI C IOMOILBIO LIUPKYJIA U JINHEHKU
¢ HCHoJb30BaHue TeopeMbl PDasieca U TEOPEMBl O MIPOIOP-
LMOHAJBbHBIX OTPE3KaX, CTPOMTb YETBEPTHIN MPONOPLUO-
HaJIbHBIA OTPE30K.

IIpoBoauTh 10Ka3aTENBCTBO TOrO, YTO MEIUAHBI Tpe-
YTONbHHUKA MEpeceKaloTcss B OJHOW TOUKE, U HAXOAMTH
CBSI3b C LIGHTPOM MaccC, HAXOAUThb OTHOILIEHHE, B KOTOPOM
MeJIUaHbl JeJIATCs TOUKOH UX IepecedeHus..

HaxoauTth nogo0HbIe TPEyroNbHUKN Ha TOTOBBIX YepTEkKax
C YKa3aHHEM COOTBETCTBYIOIINX HPU3HAKOB ITOJI00MSI.
Pemats 3agaun Ha NOJOOHbIE TPEYTOJIBHUKH C TIOMOIIBIO
CaMOCTOSITEIHOTO TIOCTPOCHHS UepTeXeH M HaXOXKICHHS
MOJOOHBIX TPEYTOIBHUKOB.

IIpoBoauTh K0KA3aTEIBLCTBA C UCIOIL30BAHUEM NPHU3HA-
KOB 110/100Us1.

Jloka3bIBaTh TpH MPHU3HAKA TTO00HS TPEYTOILHUKOB.
IIpuMeHATH NOTy4EHHbIE 3HAHUS NIPH PEILIEHUH TeOMETPH-
YECKUX W TPAKTHIECKUX 3a/ad.

3HAKOMHUTLCS € HCTOPHei Pa3BUTHS TEOMETPHH
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ILiromans.
Haxoxnenne
IVI0INA el Tpe-
YroJbHUKOB

U MHOTOYT0JIbHBIX
¢uryp. [lnomaau no-
n00HBIX puryp (14 4)

[onsiTHE 00 OOMICH TEOPUH TUTOIIATH.
DopMmynsl A MIOMAAN TPEYTrOJIbHHUKA,
napasmienorpamMma. OTHOIIEHHE IUIOMIA-
Jiell TPEyTOIEHUKOB C OOIIMM OCHOBAaHUEM
WM O0IIeH BBICOTOM.

Brruncnenue miomanei CIoXHBIX QUTYD
Yyepe3 pa3OneHUe Ha YacTH U JOCTPOCHHE.
[Inomanu guryp Ha KiIerdaroil Oymare.
[Tnomanu nogo6HEIX Gpuryp. Berancnenne
mionfaned. 3agaun ¢ MpaKTUYECKUM CO-
nepkanueM. Pemienue 3amad ¢ IOMOLIBIO

MEeTO/a BCIIOMOTraTeIbHOM ILIOIIAMH

OBaageBaTh NePBUYHBIMH MPeACTABIEHUAMH 00 00IIeH
TEOpHH U0y (Mepsl), (POPMYJIHPOBATH CBOKCTBA ILIO-
a1, BBISICHATD UX HAIJISAHBIN CMBICT.

BreiBoauTh (OpMYNEI IUTOMAAM NapajuienorpamMma, Tpe-
YIOJIbHUKA, TPanenuu 13 GopMyIbl IIOMAIH HPSIMOYTOITb-
HUKa (KBajapara).

BreiBoauTH hOpMYIIBI IO BBITYKIIOTO YETHIPEXYTOIb-
HHKa 4Yepe3 JUaroHamu u yroia Mexnay Humu. Haxoaurth
wiomanu Guryp, n300pakE€HHBIX Ha KJIeT4aToil Oymare, uc-
MO0JIB30BAaTh pa30HeHNe Ha YacTh | JIOCTPOCHHE.
Pa36upats nmpuMepsl HCIONB30BaHHS BCIIOMOTATEIBHON
TUTOIIAAN JUISl PEIIEHHs] TE€OMETPHUIECKUX 3a1ad.

Haxonutsb mioniaau noo0HeX Guryp. Beraueas s mio-
1311 Pa3IIMYHBIX MHOTOYTOJIBHBIX (DHUTYD.

Pemath 3agaud Ha IUIOMAAB C TPAKTHYECKHM COJEpKa-

HUCM
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Teopema [Iudaropa u
HaYyajia TPUTOHOMET-
pun

(10 u)

Teopema [Tudaropa, e€ noxazaTeabCTBO N
npumenenne. Ob6parHas Teopema Iluda-
ropa.

OrmpenencHue TPUTOHOMETPHIECKHX
(byHKIMIT 0CTPOro yria, TPUroHOMeTpuYe-
CKME COOTHOLICHUS B NPSIMOYTOJIEHOM
TpeyroibHuke. OCHOBHOE TPUTOHOMETpPH-
geckoe Tok1ecTBO. COOTHOIICHHS MEKITY
CTOPOHAMH B TIPSIMOYTOJIBHBIX TPEYIrOJib-

HUKax ¢ yriamu B 45° 1 45°; 30° u 60°

JokaseiBath Teopemy [Tudaropa, nenoan3oBats ¢€ B pax-
THYECKHX BBIYUCICHUAX. POPMY/IHPOBATH ONPEACICHHS
TPUTOHOMETPUYECKHX (QYHKIHIT OCTPOro yria, NpoBepsTh
UX KOPPEKTHOCTb.

BbIBOANTBH TPUTOHOMETPUYECKHE COOTHOLICHHUS B IIPSIMO-
YIOJIBHOM TPEYTrOJIbHUKE.

HccnenoBaTh COOTHOMIECHUS MEX[y CTOPOHAMH B IIPSIMO-
YTONBHBIX TPEYTOJIbHUKAX ¢ yraaMu B 45° u 45°; 30° u 60°.
Hcnonb30BaTh (HOpMyYIIBI IPUBEICHNS U OCHOBHOE TPHTIOHO-
METPUYECKOE TOKAECTBO JJIsl HAXOXKACHHSI COOTHOIICHHI
MEX]Iy TPUTOHOMETPHYECKUMH (DYHKIMIMH Pa3IMIHbBIX OCT-
PBIX YIJIOB.

IIpuMeHATH TOJTyYEeHHBIC 3HAHUS U YMEHHS TIPH PEILICHUH
MPAKTHYECKHX 33/1a4.

3HAKOMHUTLCS C UCTOPHell Pa3BUTHS TEOMETPHN
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Yribl B OKPY’KHOCTH.
BrniucaHHbIe ¥ ONHCAH-
HbI€ YeThIPeXyroJib-
HHKH.

KacaTenbHble K OKpYiK-
HOCTH.

Kacanue oxpy:xHocTei

(13 u)

BrniucanHble U LIGHTpabHbIE YIIIbL, YOI
MEXJly KacaTteJabHON U XOpI0il.

Vel MeXIy XOpAaMH U CEKYIIHMH.
BrniucanHble U ONUCAHHBIC YETHIPEXYTOIb-
HUKH, UX TIPU3HAKU U cBoMcTBa. [Ipumene-
HHE 3THX CBOICTB IIpU pELIeHHN TeOMETPH-
YECKHX 3a71ad.

B3anMHoOe pacmonoxeHne IByX OKPYKHO-

creil. Kacanue okpyxHocTei

®opMyJIHPOBATH OCHOBHBIC ONPECIICHUS, CBA3aHHbIC C YI-
JIaMH B KpyTe (BIHCAHHBIH yro, HEeHTPaIbHBIN yrom).
HaxoauTh BucaHHBIE YTIIbI, ONUPAIOLINECS HAa OAHY YTy,
BBIYMCIATH YIIbl C IOMOLIBIO TEOPEMBI O BIMCAHHBIX YT-
J1aX, TEOPEMBI O BIMCAHHOM 4ETPEXYTOJIbHUKE, TEOPEMBI O
LEHTPAJILHOM YyTIIE.

HccnenoBars, B TOM 4HCIIE C TOMOIIBIO IU(POBBIX pecyp-
COB, BITHCAHHBIE U ONMCAHHBIE YETHIPEXYTONLHUKH, BBIBO-
AUTH UX CBOWCTBA U MPU3HAKN.

Hcnonb3oBath 3TU CBOIICTBA U IPU3HAKY IIPU PEILICHUU 3a-

Jaq

I[oBTOpenue, 060011e-
HMe 3HAHU#

(CR))

[ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB

KypcoB 7 u 8 Ki1accoB, 0000IIIeHHE 3HAHUHI

PemaTth 3a1a4n Ha TOBTOPEHHUE, HILTIOCTPHUPYIIHE CBA3H

MEXTy pa3IMIHBIMU YacTAMH Kypca
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9 knacc (He menee 68 )

Hazpanue pa3-
neJia (TeMbl)
Kypca (4uciio ya-

COB)

OcHOBHOe coaep:kaHue

OcHOBHbBIE BU/IbI 1€SITEJILHOCTH oﬁyqammnxcﬂ

Tpuronomerpus.
TeopeMbl KOCHHYCOB U
CHHYCOB.

Pemenne TpeyrojibHu-
KOB

(16 1)

OmnpenerneHne TPUTOHOMETPUIECKHUX (HYHKINI
yriaoB ot 0° o 180°.

KocuHyc 1 CHHYC IIPSIMOTO M TYIIOTO YIJIa.
Teopema kocuHycoB. (O600mIEHHAsT) TeOpeMa
CHHYCOB (C pailyCcOM OIMCAaHHOW OKPY>KHO-
cti). Haxox/aeHue JIMH CTOPOH U BETMYUHEI
YTJIOB TPEYTOIBHUKOB.

dopmya IIOMIAAN TPEYTroJIbHUKA Yepes3 1Be
CTOPOHBI M YroJl Mex 1y HUMH. PopMmyita mio-
IIaI1 YeTHIPEXYTONBHUKA Yepe3 ero Auaro-
HAJIM U yrOJl MEX/y HUMH.

TIpakTHYecKoe MPUMEHEHHE JIOKa3aHHBIX TEO-

pem

DopMyJIHPOBATH ONPeeIeHUs] TPUTOHOMETPUUECKUX
(YHKIMI TYNBIX M IPSIMBIX YTJIOB.

BbIBOAMTH TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C pa-
JIIYCOM OIMCaHHOH OKPY>KHOCTH).

Pemath TpeyroasHUKy.

Pemath npakTHyecKue 3a1aum, CBOIININECS K HAXOXKIe-

HUIO pa3jIMYHbIX 3JIEMCHTOB TPEYTrOJIbHUKA
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IIpeoGpa3oBanue nogo-
Oous. MeTpuueckue co-
OTHOUICHHUS B OKPYKHO-
CTH

(10 u)

TonsiTue o npeoOpazoBaHNH TOAOOHS.
COOTBETCTBEHHEIE 2IEMEHTHI TO00HBIX (H-
ryp.

Teopema 0 mpon3BeICHNH OTPE3KOB XOP/I,
TeopeMa O MPOU3BEICHNH OTPE3KOB CEKYIINX,
TeopeMa O KBajpate kacarenbHoH. [Ipumene-

HHUEC B pECHICHUU I'COMETPUIYECKUX 3a/lavd

OcBanBaTh NOHATHE [TPEOOPA30BAHMS OO0
HccnenoBaTs OTHONICHNE JIMHEHHBIX 2JIEMEHTOB Quryp
pu npeodpazoBanny nogodus. HaxoauTs npumeps mo-
J00Ws B OKpYy>Karomiei JeCTBUTEIFHOCTH.

BrIBOANTE MeTpHUECKHE COOTHOMIECHHS MEXKY OTPE3KaMH
XOpI, CEKYIIMX M KacaTeJIbHbIX C UCIIONB30BAHUEM BITH-
CaHHBIX YIJIOB U MOAOOHBIX TPEYTrOJIbHUKOB.

Pemath reomeTpryeckye 3ajauy U 331240 U3 peabHON

JKHU3HU C HCIIOJIb30BAHUEM HO,I[OGHBIX TPEYTrOJIbHUKOB

BexTtopsbl (12 4)

OmpeneneHne BEKTOPOB, CIOXKEHHE U Pa3-
HOCTb BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
YHCIIO.

Pu3n4ecKuii ¥ reOMETPUUYECKUI CMBICIT BEK-
TOPOB.

Pa3znoxeHne BeKTOpa Mo JBYM HEKOJIIINHEAp-
HBIM BekTopaM. KoopanHaThI BEKTOpa.
CkaJisipHOE TTPOM3BE/IEHUE BEKTOPOB, €ro
IPUMEHEHUE JUI HAXOXKACHUS UINH U YTI'JI0B.
Pemenne 3aaq ¢ TOMOIIBIO BEKTOPOB.

[IpuMeHeHne BEKTOPOB JJIsl pEIICHUs 3a1a4

Hcnonp30BaTh BEKTOPHI KaK HAMpPaBICHHBIC OTPE3KH,
HCCIe0BATh TEOMETPHYCCKUN (TIepeMelieHne) u Gpusn-
YeCKHi (CHiIa) CMBICIBI BEKTOPOB.

3HaTh ompeaeeHUsi CyMMBI M Pa3HOCTH BEKTOPOB,
YMHOXEHHS BEKTOPa Ha YHCJIO, HCCJIeI0BATh I€OMETPH-
YeCKUI U (PU3UUCCKUN CMBICIBI 3THX OTepaluii.
Pemath reoMeTpuueckne 3aJaud C HCIOJIB30BaHUEM
BEKTOPOB.

PackiiaabIBaTh BEKTOP 10 IBYM HEKOJJIMHEAPHBIM BEK-
TOpaMm.

Hcnoan30BaTh CKaJIApHOE TMPOU3BECACHUE BEKTOPOB,
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KNMHCMaTHKH 1 MCXaHUKHU

BBIBOJIUTH €T0 OCHOBHBIC CBOWCTBA.

BoeraucasaTs CYMMY, Pa3HOCTb U CKAJIAPHOC MPOU3BLC/IC-
HHE BEKTOPOB B KOOpAUHATAX.

le/lMeHﬂTb CKaJIAPHOC MPOU3BEACHUEC TSI HAXOXKIACHUS

JUIMH U yTJI0B
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I[eKapTOBLl Koopau- I[eKapTOBBI KOOpAWHATBI TOYCK Ha ILIOC- OcBanBaTh MOHSITHE pr{MOYFOJ'H;HOfI CHUCTEMBI KOOpIU-

HaTbI Ha MIockocTH (9 KOCTH. HAT, 1€KapTOBBIX KOOPAUHAT TOUKH.

4) YpaBHeHune npsmoit. YriaoBoit koaddunn- BpiBOAMTH ypaBHEHHE NIPSIMON U OKPYKHOCTU. BblaeasiTh
€HT, TAaHICHC yIJla HAKIOHA, Mapajllellb- MOJHBIM KBaJapaT A HAXO0XKICHUS LEHTpa U pajuyca
HbIC U IIEPIECHANKYIIIPHBIC IPSIMBIC. OKpYXHOCTH 110 €€ YPaBHECHUIO.

VYpaBHeHune OxkpyxHocTH. Haxoxxaenue PemaTh 3a1a4uM Ha HaXOX/IEHUE TOUEK NEPECEUEHUS Mpsi-
KOOPJUHAT TOYEK N1E€PECCUCHUS OKPYKHO- MBIX U OKPY’KHOCTEH ¢ IOMOILBI0 METO/1a KOOPIUHAT.
CTU U NPSIMOIL. Hcnoab3oBaTh cBoOlicTBa yrioBoro koddduimenra mps-

Meto KOOpAMHAT MPU PEHICHUH TEOMETPH-| MO IIPH PEIICHUH 3a1a4, AT OMPeISICHUs PACTIOI0KEHUS

YECKHUX 3aj1au. TIPSIMOM.
Hcnons3oBaHnue Merona KOOpAMHAT B IIpuMeHATH KOOPIUHATHI IIPU PEIICHUH FEOMETPUYECKUX U
MPaKTUYECKUX 3a/1adax MIPAaKTUIECKUX 3a7ad, OIS MOCTPOSHUS MaTeMaTHYECKHX

MOJIENIeH peanbHBIX 3a71a4 («METO KOOPIHUHATY).
IMonb30BaThCS ISl TOCTPOCHUSI U MCCIIEOBaHUH 1dpo-
BBIMHU PECYpCaMu.

3HAKOMHTBCS € HCTOPHUeil pa3BUTHS TEOMETPUH
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Ilpooonocenue

Ha3panue pa3-
neJia (TeMbl)

Kypca (4Hc/10 4acoB)

OcHoBHOe cojeprkaHue

OcHOBHbBIE BU/IBI JIESITEILHOCTH

o0yyaroumxcs

IIpaBuIbHBIE MHOTO-
YroJbHUKH.

JJIMHA OKPYKHOCTH U
IUIOIIA/Ib KPyra.
Boluuciaenue niomajei

(CR))

IIpaBuabHBIE MHOTOYTONBHUKH, BBIYUCIIE-
HHE UX 3JIeMeHTOB. YHucio 1 JuHa
oKkpyxHocTu. [InHa 1yru okpyskHOoCTH. Pa-
JMaHHAs Mepa yria.

IInomans kpyra U €ro IEMEHTOB (CEKTOpa
U cerMeHTa). Brruncienne miomanei ¢u-

TYp, BKITIOYAIOIIUX IEMEHTHI Kpyra

®opMyJIHPOBATH ONpe/eTIeHNE TPABUIBHBIX MHOTOYTOJThb-
HHUKOB, HAXOAUThb UX 37T€MEHTHI.

Ilonb30BaThes NOHATUEM AJIMHBI OKPYXKHOCTH, BBEJEHHBIM
C MOMOIIBIO MTPABHIBHBIX MHOTOYTOJTHUKOB, ONPeAeIsATh
YHCIIO T, JUINHY AYTH U PAAUaHHYIO Mepy yria.

IIpoBoauTh Mepexoa OT paJinaHHON Mepsl YIila K rpalyCHON
1 Ha000pOT.

OnpeaensiTh MIOMIANb KPyTa.

BeiBoauTh (hopmyJisl (B rpasycHON U paJuaHHON Mepe) Ui
JUTHH JyT, TIJIOIIa el CEKTOPOB M CETMEHTOB.

BeruncasaTs miomany GUryp, BKIFOYAIOMINX T€MEHThI
OKPYXHOCTH (Kpyra).

Haxoauts miomaaun B 3agavdax peanLHoﬁ KHU3HU
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HBH)KGHI/IH IVIOCKOCTH

(6

[lonstue o nBuxkeHun miockoctu. [lapan-
JICNIbHBIH IEPEeHOC, IOBOPOT U CUMMET-
pust. OcH U LEHTPBI CUMMETPUU.
[Ipocreiiine npuMeHeHUs B PELIEHUN 3a-

nau

Pa30upath npuMepsl, MITIOCTPUPYIOLINE TOHATHS JABUKE-
HUs, HEHTPOB U 0CEHl CUMMETPUH.

@opMyJIHPOBATH OINPEEICHUS apalUICIbHOIO IIepeHoca,
MIOBOPOTA M OCEBOW CUMMETpHUM. BBIBOAUTHL UX CBOMCTBA,
HAXOJUTb HEIO/BUKHBIC TOUKH.

HaxomuTh HEHTPHI M OCH CUMMETPHIl IpOCTeHIHX QUryp.
IIpuMensiTh napaieNbHBIM MEPEHOC U CUMMETPHUIO MPU
peLIeHNN reoMeTPHYECKIX 3a1a4 (pa3dupars pUMepsbI).
Hcenoap3oBaTh Ui MOCTPOCHUS U MCCIEIOBAaHUH IH(PPO-

BBIC PECYPCHI

IloBTOpEeHue, 06001Ie-
HHE, CHCTeMATH3AIHs
3HAHMI®

(7

[ToBTOpEHNE OCHOBHBIX MOHITUNH U METO-
OB KypcoB 7—9 kiiaccoB, 0000IIeHHE U
cucremaruzauus 3HaHui. [Ipocreiimue
TeoOMeTpHIecKre (pUTypHl M UX CBOHCTBA.
W3mepeHne reoMeTpuUeCcKUX BEJIHMUHUH.

TpeyronbHuky.
[MapannensHele W HEepHeHIUKYISIPHbBIC

IpsIMBIE.

OnepupoBaTh NOHATUAMM: UTYpa, TOUKA, IPSIMAsi, yTOJI,
MHOT'OYTOJIbHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHHH Tpe-
YIOJIbHUKH, TPSIMOYTOJIBHBIN TPEYroJbHUK, MeuaHa, Ouc-
CEeKTpHCa M BBICOTA TPEYTOJIbHHKA, TAPAIIIEIOrpamMM, poMo,
NPSIMOYTOJIBHUK, KBaJpaT, Tpanenus; OKPYy>KHOCTb, Kaca-
TeJIbHAsI; PABEHCTBO U Noo0Ke GUryp, TpeyroJIbHUKOB; T1a-
PAICNIBHOCTE M NEPIEHANKYISPHOCTh HPSMbIX, YT

MEXAY NPAMBIMUA, CUMMETPUS OTHOCUTEIIBHO TOYKHU U MPs-
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OKpY>KHOCTB U KpyT. ['eoMeTpruecKue mno-
CTpOeHNUs. YTIBI B OKPY)KHOCTH. Brimcan-
HBIE W ONUCAaHHBIC OKPYXHOCTH MHOTO-
YTOJIbHHKOB.

[psimast 1 OKPYKHOCTB. YeTBIPEXYToih-
HUKH. BIiiicaHHBIe 11 OIMCAHHBIE YeTHI-
PEXyTrOJIbHUKH.

Teopema Ilugaropa n Hayama TPUTOHO-
MeTpuu. Pemenne o0mux TpeyroiabHUKOB.

[IpaBuneHBIe MHOTOYTOIBHUKH. [Ipeobpa-

30BaHus TUIOCKOCTH. [IBmkenus. [Togooue.

Cummerpusi.

[Inomane. Beraucnenue nnomanei. Ilno-
a1 MOJOOHBIX QUTYD.

JlexapToBBI KOOPJUHATHI HA IJIOCKOCTH.

BexTops! Ha MI0CKOCTH

MOH; AJMHA, PAcCTOSHNE, BEINUMHA yIJIa, TJIONIa/b, IEpH-
MeTp.

Hcnonb3oBats hopmyJibl: IepuMeTpa U MIOMAAN MHOTO-
YTOJNBHHUKOB, ATHHBI OKPYKHOCTH U IIJIOLIAAN KpyTra, 00b-
&Ma IpsMOYTroJIbHOIO MapauleIenunesa.

OnepupoBaTh NOHATHAMM: IPSIMOYTOJIbHAsI CUCTEMA KO-
OpAMHAT, BEKTOP; HCMO/Ib30BATh TU MOHATHS JUIS Tpe.-
CTaBJICHUS JAaHHBIX U pEIleHUs 3a7a4, B TOM 4YHCIe U3 Apy-
I'HX y4eOHbIX NpeaMeToB. PemaTs 3agaun Ha oBTOpEHHE
OCHOBHBIX MTOHSATHH, WILTIOCTPAIMIO CBA3EH MEXIY pa3iand-
HBIMHU YacTsIMU Kypca. BelOnpaTh MeTo 11 pereHns 3a-
Jlauu.

PemiaTp 3a1a4uu U3 MOBCETHEBHOM KU3HHA

2 371ech TIPeICTaBIEHBI DJIEMEHTHI COIEPKAHUS Kypca, U3jlydaBlimecs: B 5—8 kiaccax M TpeOyrolye HOBTOPeHH s, 0000IEeH s 1 CHCTEMATH-
3arun. OOpamaTsest K ’TOMy MaTepraly MOJKHO B BHJIE aKIIEHTA Ha 3aBEPIIAIOIIEM dTare U3ydeHns Kypca 9 Kiacca Wil pacpeessiTh 110

COOTBETCTBYIOIIMM TEMATUYCCKUM pas3/ziejiaM, U3y4a€MbIM B TCUCHUC y‘{e6HOFO roaa.
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Ilpooonsicenue

ITpu pazpaboTke pabouel mporpaMMbl B TEMAaTHIECKOM IUIAHUPOBAHUH JIOJKHBI OBITh YITEHBI BO3MOKHOCTH HCIIOIb30Ba-
HUSI 2JIEKTPOHHBIX (LU(POBBIX) 00pa30BaTEIBHBIX PECYPCOB, SIBISIOINXCS y4EOHO-METOANYECKIMHU MaTepraiaMu (MyJIbTHMe-
JIMHHBIE IPOTPAMMBI, 3JIEKTPOHHBIC YUSOHUKH U 33Ja4HUKH, JICKTPOHHBIE ONOIMOTEKH, BUPTYaIbHbIE JTa00OpaTOPUH, UT'POBHIC
MIPOrPaMMBbI, KOJUIEKIIUH HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCTIOJIB3YEMBIMH JUIsl O0OYUYESHUSI M BOCIIUTAHUSI Pa3INIHBIX
IpYII OJIb30BaTEINICH, IPECTABICHHBIMHU B 3JICKTPOHHOM (LU(GPOBOM) BUE U PEATU3YIOIINMH AUAAKTHUECKHE BO3ZMOKHOCTH

UKT, conepkanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 00pa30BaHMH.
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PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «BE-
POATHOCTDB U CTATUCTUKA». 7-9 KJIACCBI
HEJIN U3YYEHNWA YYEBHOI'O KYPCA

B coBpemeHHOM 1M(POBOM MHpPE BEPOSTHOCTh M CTATHCTHKA MPUOOpE-
TaroT BCE OOJIBIIYIO 3HATMMOCTb, KAK C TOUKH 3PEHHS MPAKTHUECKUX TPHII0KEHHH,
TaKk ¥ UX POJIM B 00pa30BaHHM, HEOOXOANMOM KaKIOMYy deloBeKy. Bospacraer
9HCI0 MpodeccHid, IPH OBIAJCHUN KOTOPBIMH TpedyeTcs xopoimast 6a3oBast moj-
TOTOBKa B 00JIACTH BEPOSITHOCTH M CTATUCTUKH, TaKasi IOATOTOBKA BaKHA IS TIPO-
JOJDKEHUS 00pa30BaHuUs U U1 YCHEMIHON IPo(eCcCHOHAIBHON Kapbepsl.

KaxJplil 4enoBeK MOCTOSIHHO MPUHHMAET PEHICHHsS Ha OCHOBE HMMEIO-
LIMXCS Y HETO JIAaHHBIX. A JUIsi 0O0CHOBaHHOTO NPUHSITHSI PEIICHHUS B YCIIOBHSIX He-
JIOCTATKa WM U30BITKA MH(POPMAIIMH HEOOXOIMMO B TOM YHCIIE XOPOIIO CHOPMH-
POBAaHHOE BEPOATHOCTHOE M CTATHCTHYECKOE MBIIIJICHHE.

VIMeHHO 1O3TOMY OCTPO BCTaIa HEOOXOJUMOCTH CPOPMHUPOBATH y 00yUa-
fomuxcst (PyHKIMOHATIBHYI0O TPaMOTHOCTh, BKJIIOYAIOUIYI0 B ceOs B KadecTBE
HEOTHEMJIEMO COCTaBIAIONIEH yMEHHE BOCTIPHHUMATh U KPUTHUYECKH aHAIU3UPO-
BaTh MH(OPMAIIKIO, [TPEACTABICHHYIO B Pa3IMYHBIX (opMax, MOHUMATh BEPOST-
HOCTHBIW XapaKkTep MHOTHX PEaJbHBIX MPOIECCOB U 3aBUCUMOCTEH, MPOU3BOANTh
MIpOCTeHINe BEpOSITHOCTHBIE pacy&Thl. 3HAKOMCTBO ¢ OCHOBHBIMH MPUHIUIIAMH
cOopa, aHaM3a 1 MPE/ICTABICHUS JAHHBIX U3 Pa3IndHBIX cep )KU3HU 00IIecTBa U
roCcy/apcTBa NMprodIaeT 00yJalomuXcsl K 00IeCTBeHHBIM HHTepecaM. M3yuenne
OCHOB KOMOWHATOPHMKH Pa3BHBAcT HABBIKM OpraHU3alny Iepebopa W mojcyéra
YHCa BAPHAHTOB, B TOM YHCIIE, B IPUKIAHBIX 33 a4aX. 3HAKOMCTBO C OCHOBAMH
Teopuu rpadoB co3aaéT MaTeMaTHIeCKU QyHAaMEHT A1 (POPMHUPOBAHIS KOMIIE-
TEHIWH B 00nacTu HHGOPMATHKH U IM(POBBIX TexHoMorui. [Tomumo 3TOTO0, TIpH
M3YYEHUH CTATHCTUKHU M BEPOATHOCTH 000TAIIAIOTCS MPEACTABICHUS YIANTUXCS O
COBPEMEHHOW KapTHHE MUpPa U METO/aX €ro MccieaoBaHus, (POPMUPYETCs TIOHH-
MaHHE POJIM CTATUCTUKHU KaK HCTOYHMKA COLMAIbHO 3HAUNMOI HH(OpManuu 1 3a-
KJIaJIbIBAIOTCS] OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUS.

B coorBeTcTBHH € JAaHHBIMU LCISAMU B CTPYKTYPEC MMPOTrpaMMbl yqe6Horo
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Kypca «BeposiTHOCTh M CTaTHCTHKa» OCHOBHOMW IIKOJIBI BBIJEICHBI CIIECIYIONINE
COJIepPIKATEIbHO-METOJUYECKUE JIMHUH:

«[IpencraBnenne naHHBIX M ONMCATeNbHAas CTaTUCTHKa»; «Bepost-
HOCTB»; «DJIEMEHTbI KOMOMHATOPUKNY; «BBenenue B Teopuio rpadosy.

Coxnepxanue auHuu «[IpencraBneHne NaHHBIX U ONHCATENIBHAS CTATHU-
CTHKa» CITY)KUT OCHOBOH /I ()OPMHUPOBAHUS HABBIKOB pabOTHI ¢ HHPOPMAITHECH:
OT YTEHHMS M MHTEPIPETAlnH HHYOPMALIUH, IPEACTABICHHON B Ta0IMIax, HA 1a-
rpamMMax ¥ rpadukax J1o coopa, npeaCcTaBICHHs ¥ aHaJIN3a JaHHBIX C HCTIOJIb30Ba-
HHEM CTAaTHCTHYECKUX XapaKTepUCTUK CPETHHMX M pacceuBanusi. Paboras ¢ naH-
HBIMMU, o6yqa}omnec;1 ydyaTtcsa CUUTBIBATHL U MHTEPIIPECTUPOBATL JaHHBIC, BbIABU-
raTb, apryME€HTUPOBATh U KPUTUKOBATH HpOCTeﬁIlIPIC TUTIOTE3bI, Pa3MbIINUIATL HAX
(bakTopamH, BHI3BIBAIOIIUMHI H3MEHYHBOCTD, M OLICHUBATh MX BIMSIHHUE Ha paccMar-
pHBacMBble BEIMYMHBI H TIPOIIECCHL

VIHTYUTHBHOE NPEACTABICHUE O CIYYaiiHOH W3MEHUMBOCTH, HCCIIEN0Ba-
HHE 3aKOHOMEPHOCTEH M TCHACHLMH CTAHOBUTCS MOTHBHPYIOIICH OCHOBOW IS
HU3Yy4YCHUS TCOPUU BepOHTHOCTeﬁ. Bonbmoe 3nauenue 31€CHh UMCIOT IMPAKTUYECCKUC
3aJaHusl, B YaCTHOCTH OIIBITBI C KIIACCUYECKUMU BEPOATHOCTHBIMU MOJACITIAMU.

[ToHsiTHE BEPOSTHOCTH BBOJAMTCS KaK Mepa IPaBJONOA00uUs CIIy4aiHOro
coObITHst. [Ipu n3ydeHnu Kypca 00yJaromuecs 3HaKOMSITCS ¢ TPOCTEUIITUMHU METO-
JIaMH BBIYHMCIICHUS] BEPOSITHOCTEH B CIy4alHBIX IKCIEPHUMEHTAX ¢ PABHOBO3MOX-
HBIMH JIEMEHTAPHBIMH HCXOJaMH, BEPOSATHOCTHBIMH 3aKOHAMH, TT03BOJITIOLIHMMH
CTaBHUTh M peliaTh 0ojee CIO0KHBIC 3aJa4i. B Kypc BXOIAT HayaabHbIC IPEICTAaB-
JICHUS! O CITyYalHBIX BEIMYMHAX M X YUCIOBBIX XapaKTEePUCTHKAX.

Taxxke B paMKax 3TOro Kypca OCYLIECTBIIACTCS 3HAKOMCTBO O0yd4aro-
IMUXCA ¢ MHOKECTBAMU W OCHOBHBIMHU OIICpallUAMU HAJd MHOXECTBAMHU, paccMar-
PUBAIOTCA MPUMEPHI TPUMEHECHUA U PECIICHUA 3a4a4, a TAKXKEC UCIIOJIb30BaHUA B

JIPYTUX MAaTEeMaTHYECKUX Kypcax U y4eOHBIX ITpeMeTax.

MECTO YUYEBHOI'O KYPCA B YYEBHOM IIJIAHE

132



B 7—9 kiaccax n3y4acTcs Kypc ((BepOHTHOCTL " CTaTUCTHUKaA», B KOTO-
pI:Iﬁ BXOJAT pa3acibl: «Hpe)ICTaBJ'IeHI/Ie JaHHBIX W OIIUCATCIIbHAsA CTAaTUCTHUKA,
«BepOHTHOCTL»; «JIeMEHTEI KOMGI/IHaTOpI/IKI/I)); «BBenenue B TCOPULO Fpa(i)OB».

Ha N3Y4YCHUEC JaHHOI'O KypCa OTBOAUT 1 yqe6HLII>‘I 4Hac B HCACJIIO B TCUCHUC

KaIoro roga ooydenus, Bcero 102 yueOHBIX aca.
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COJIEP)KAHUE YUYEBHOT'O KYPCA (TI0 TOJIAM OBYYE-
HUS)

7 KJacc

[IpencraBnerne TaHHBIX B BUJE TAOJHII, AHATpaMM, TpapUKOB. 3aIoIHe-
HHUE TaOJIHII, YTEeHUE U TOCTPOCHHE THATrPaMM (CTOJIONKOBBIX (CTOIOUATHIX) U KPY-
roBbIX). UreHne rpadukoB peanpHBIX IporeccoB. M3Bneuenne nudopmanuu us
JarpaMM ¥ TaOJIull, UCTIOJIb30BaHUE M MHTEPIPETALS JTaHHBIX.

OnucarenbHas CTAaTUCTHKA: CpeiHee apu(MEeTHIECKOe, MeJiaHa, pa3max,
HanOoIbIIee ¥ HaNMEHbIIIee 3HAUCHNST Ha0opa YHCIIOBBIX TaHHBIX. [IprMepsI ciry-
YailHOM MU3MEHYMBOCTH.

Crny4aiiHBIN KCTIEPUMEHT (OITBIT) U CITy4YaifHOe coOBITHE. BeposTHOCTE 1
94acTOTa. POJIb MAIOBEPOSATHBIX U MIPAKTHUYECKN IOCTOBEPHBIX COOBITHI B TPHUpOIE
u B obuiecTBe. MoHeTa U UrpanbHas KOCTh B TCOPUH BEPOSTHOCTEH.

I'pad, Bepimna, pedpo. Crenens BepinuHbl. Yncio pédep u cymmapHas
creneHb BepiuH. [IpencraBnenue o cBsi3Hoctu rpada. Llenu u nuksiet. [1yTH B rpa-
¢dax. O0xox rpada (ditiepos myts). [IpencrapieHre 00 OPHEHTHPOBAHHOM rpade.
Pemenne 3aga4u ¢ moMoIbio rpaos.

8 KJ1ace

[IpencraBnenne maHHBIX B BUJE TAOIMI, qUAarpaMm, rpadukos. MHoxe-
CTBO, JIEMEHT MHOXECTBA, IOAMHOXKeCTBO. Onepanuy HaJl MHOKECTBAMH: 00b-
e/IMHEeHNe, nepecedeHue, nonoiaHeHne. CBONWCTBA ONeparyii HaJl MHOXECTBAMU:
MIepeMEeCTUTENIbHOE, COUeTaTEIbHOE, PACIIPEICNIUTEIbHOE, BKIIoueHus1. Hcrnomnb3o-
BaHHUE TPaHUECKOT0 MPEICTABICHISI MHOKECTB [T ONMHCAHUS PEaIbHBIX MPOIeC-
COB U SIBJICHUIL, IIPH PEIICHNH 3a/1a4.

W3mepenne paccenBaHus JaHHBIX. Jlpcriepcns M CTaHAAPTHOE OTKIIOHE-
HHUE YUCIIOBBIX HaOOpoB. [lmarpamma paccenBaHMUs.

DreMeHTapHbIe COOBITHS cirydaiiHOTO ombiTa. CirydaiiHbie coObiTHs. Be-
POSATHOCTH COOBITHH. ONBITHI ¢ PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMH.
Cuaydaitablid BEIOOp. CBsI3b MEXAY MaJOBEpPOSTHBIMU M MPAKTHYECKH JIOCTOBEP-

HBIMH COOBITHUSIMH B TIPUPOJIE, OOIIECTBE U HAYKE.
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Jepeso. CBolicTBa JepeBbEB: €AMHCTBEHHOCTb IIYTH, CYIIIECTBOBAHUE BU-
csiueil BEpIIMHBI, CBS3b MEXK/y YHCIIOM BEpIIUH U yucioM pEbep. [IpaBmiio ymHO-
xenust. Permenne 3anau ¢ momomrsio rpados. [IpoTnBomnosoxHbie coobiTus. [ua-
rpamma Ditnepa. O0beUHEHUE U NIepecedcHue coObiTuii. HecoBmecTHBIC COOBI-
Tus. Dopmyna cloKeHUs! BEPOATHOCTEN. Y CIIOBHAsI BEPOSITHOCTh. [IpaBuio ymHO-
xenust. HeszaBucumblie coObiTuA. [IpencTaBieHne skcrepruMeHTa B BHIE JEpeBa.
Pewenne 3a1ay Ha HaXOKJIEHUE BEPOATHOCTEW € MOMOLIBIO JEPEBA CIy4ailHOro
9KCIEpPUMEHTA, TuarpaMm Oiinepa.

9 KJ1ace

[IpesncraBnenue naHHBIX B Bujae TaOnuIl, auarpamm, rpadukoB, WHTEp-
IpeTanyst JaHHbIX. UTeHHe 1 oCTpoeHHe TabIuI, AnarpamMmm, rpaKoB Mo peajb-
HBIM JaHHBIM.

[epectanoBku u (akropuan. CoueTaHus U YUCIO coueTaHuid. Tpeyroiib-
Huk [lackans. Pemenue 3ama4 ¢ Mcnoiabp30BaHNEM KOMOMHATOPUKH.

I'eomerpuueckas BeposTHOCTh. Cy4aiiHBIN BEIOOpP TOYKHU U3 GUTYPHI HA
IUIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPYKHOCTH.

Ucnbiranne. Yenex u Heynava. Cepus UCHBITAaHUN 710 NEPBOrO ycrexa.
Cepus ucnbiTanuii bepHymm. BeposTHocTH COOBITHI B cepuu ucmbITaHui bep-
HYJUIH.

CrnyuaiiHasi BeTUYHMHA U paciipe/ie]ieHre BeposiTHocTed. MaTemaTnueckoe
oXKpaaHue u aucrnepcus. [lpumepsl MaTeMaTUIECKOTO OKHAAHUS KaK TeopeTHye-
CKOT'O CPEJHEr0 3HAYEHUs BEIMUYUHBI. MaTeMaTHUeCcKoe OKHUIaHUE U TUCIIEPCHS
CTy4aliHO! BEJIMYMHBI UUCIIO YCIIEXOB B CEPUM UCTIBITAHUN bepHymimy.

[TonsiTre 0 3akoHe OosbIIMX Yncen. M3MepeHue BEpOSTHOCTEH ¢ IOMO-

IO YaCTOT. Poib 1 3HaueHKe 3aKOHA OOJIBIINX YKCEIT B npupoae n O6IIICCTBC.

IDTAHUPYEMBIE IMPEAMETHBIE PE3VYJIBTATBI OCBOE-
HHSI PABOYEN ITPOIT'PAMMbI KYPCA (ITO TOJJAM OBYUEHU )

Hpe):[MCTHLIG Ppe3yJbTaTbl OCBOCHUS KypcCa ((BepOﬂTHOCTI: " CTaTUCTHUKA»

B 7—9 Kiaccax XxapakTepu3ylTCsl CIIEAYIONIMH YMEHUSIMU.
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7 knace

— YuraTs MHPOPMALINIO, MIPEACTABICHHYIO B TaONWIAX, HA IHa-
TpaMMax; IPEICTaBIATh JaHHBIC B BHJIE TAOIHUI], CTPOUTH AUArpaMMBI (CTOIONKO-
BEIC (CTOJNIOUATHIE) U KPYTOBBIC) IT0 MaCCHUBAM 3HAYCHUH.

— OnuceIBaTh U HHTEPIPETHPOBATEH PEabHBIC YHCIOBEIC TaHHEIC,
MIpeCTaBICHHBIC B Ta0NHIIAX, HAa JHarpaMMax, rpadukax.

— Vcnonb30BaTh 171 OMMCAHUS JaHHBIX CTATUCTUYECKHE XapaK-
TEePHUCTHUKH: cpeHee apu(MeTHIeCKoe, MeTnaHa, HanOoJbllee 1 HANMEHBIIIEe
3HAYEHUs, pa3Max.

— HMets npencTaBieHue O ClydyalHOW U3MEHUYUBOCTH Ha IIPUMeE-
pax IeH, PU3NIECKUX BEITHMINH, aHTPOITOMETPUICCKHUX TAaHHBIX; UMETh MPEICTaB-
JIEHUE O CTAaTUCTUYECKON YCTOWYMBOCTH.

8 kiacc

— W3Bnekath u npeoOpa3oBbIBaTh MHGOPMAIHIO, MPEICTABICH-
HYIO B BUJe TaOJHII, THarpaMM, TpaQuKOB; PEACTABIATE JaHHBIC B BH/C TAOIHII,
arpaMm, rpadukos.

— OnuchIBaTh JaHHBIE C TIOMOIIBIO CTATUCTHYECKUX MOKa3aTeIeH:
CpeIHHX 3HAYCHUH 1 Mep paccerBaHus (pa3Max, TUCIIEPCHS H CTAaHIAPTHOE OTKIIO-
HEHHE).

— HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHUN U 4aCTOTHI COOBITHIA, B
TOM YHCJIE IT0 pe3ybTaTaM H3MEPCHUN 1 HAOIIOACHUI.

— HaxonnTe BEpOATHOCTH CITydalHBIX COOBITHH B ONBITax, 3Has
BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OIBITAX C PABHOBO3MOX-
HBIMH 3JIEMEHTAPHBIMHU COOBITHAMHU.

— Vcnonp30BaTh rpaduyeckne MOIETH: JePeBO CIyYaHHOTO KC-
NepUMEeHTa, AMarpaMMbl Diljiepa, YuciaoBas mpsimasl.

— OnepupoBaTh NOHATHIMA: MHOKECTBO, IIOJIMHOKECTBO; BBITION-
HATH OTIEPalNU HaJ MHOXECTBaMH: 00beINHEHNE, ITepeceUeHHe, TOTIOTHEHHE; TIe-

PEUUCIIATH DJICMCHTBI MHOXKCCTB; IPUMCHATH CBOMCTBa MHOJKECTB.
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— Hcnonb3oBaTh rpaduyeckoe MpecTaBICHHE MHOKECTB U CBSI-
3el MeXky HUMH JJIsl OTIUCaHMs IPOLIECCOB U ABIECHUM, B TOM YHCIIE IPU PEIIEHUH
3a71a4 U3 APYTuX yIeOHbIX MPEIMETOB U KypCOB.

9 kiace

— W3BnexaTp u mpeoOpa3oBEIBaTE HMH(POPMAIUIO, MPEICTABICH-
HYIO B Pa3IMYHBIX UCTOYHMKAX B BHUJE TAOJUI, TUarpaMM, rpauKoB; IPEICTaB-
JSITh IaHHBIE B BUJE TaONUII, AUarpamm, rpadukos.

— Pemate 3amaun OpraHM30BaHHBIM ITI€peOOPOM BapHAHTOB, a
TaKKe C UCTIOIH30BAHNEM KOMOMHATOPHBIX MTPABIII M METOJIOB.

- Wcnonp3oBaTh omucaTeabHBIC XapaKTCpUCTUKU JId MACCHUBOB
YHCIOBBIX JaHHBIX, B TOM YUCIIE CPEJHUE 3HAYEHHS U MEPBI PACCEHBAHUSI.

- HaXO,HI/ITL YacTOTHI 3HAYCHUH U YaCTOTHI CO6I)ITI/IH, B TOM 4HUCJIC
MOJIB3YSICh Pe3yIbTaTaMH NMPOBEIEHHBIX N3MEPEHUI U HAOIIOACHHH.

— HaxonuTh BEpOATHOCTH CIy4aiHBIX COOBITHH B H3y4YEHHBIX
OIIbITaX, B TOM YUCJIC B OIbITaX C paBHOBO3MOXXHBIMU 3JIEMCHTAPHBIMHU CO6LITI/I-
SIMH, B CEPHAX HCIBITAHUN 10 IEPBOTO yclexa, B CepUsaX UCIbITaHNHi bepHymm.

— MMeTs npencTaBieHue O CIy4allHOU BEJIMYUHE U O paclpenee-
HUU BEPOSTHOCTEH.

— VImeTs mpeacTaBiIeHne O 3aKOHE OOJBIINX YHCEN KaK O MPOsB-
JIEHUW 3aKOHOMEPHOCTH B CIyYalHOW M3MEHYUBOCTH U O POJIHM 3aKOHA OOIBIINX

YHCell B IPUPOJIE U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (I10 T'OZJIAM OBYUEHU )

7 xnacc (He menee 34 )

Ha3panue pas-
neJia (TeMbl)

(4uCJI0 YacoB)

OcHOBHOe coaep:kaHue

XapaKkTepuCTUKA 1esATeJIbHOCTH 00y4al0IUXCs

IIpencraBiienne JaHHbBIX

(7w

TpencraBieHue JaHHBIX B TaOJIHLAX.
IIpakTHyeckue BBIYHCICHHS 110 TaOJIMY-
HBIM JIaHHBIM. [I3BJIeueHne 1 HHTepIpeTa-
M TaONMYHBIX JaHHBIX. [IpakTHyeckas
pabota

«Tabmunen.

T'paduueckoe mpeacTaBIeHHE TaHHBIX B
BHUJIE KPYTOBBIX, CTOJOMKOBBIX (cTOIOUA-
TBIX) AuarpamMM. YTeHue M IMOCTpOECHUE
quarpamm. IIpumepsl gemorpaduueckux
quarpamm. Ilpaktuueckas pabora «/lna-

rpamMMBbI»

OcBanBaTh CIOCOOBI TIPEACTABICHUS CTATHCTHYECKUX
JTAHHBIX M YHUCJIOBBIX MAaCCHBOB C ITOMOIIBIO TAOJINI U AHa-
IpaMM C HCIIOJIb30BaHHEM aKTYaJbHBIX M BaXKHBIX JAHHBIX
(memorpaduyeckue TaHHBIC, MPOU3BOACTBO IPOMBIIIICH-
HOHU U CEIBCKOXO3SHCTBEHHON NPOXYKIUH, O0IECTBEHHEIE
1 TIPUPOJTHEIC SIBJICHYS).

H3y4yaTh MeToabI pabOTHI ¢ TAOTHIHBIMHU U TPadUICCKIMU
NPEJICTAaBICHUSIMU JaHHBIX C MOMOIIBIO IIU(POBBIX Pecyp-

COB B X0A€ NPAKTHYCCKUX pa60T
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OnucarejbHast CTATH-
CTHKA

@w

Yucnossle HaOopsl. CpenHee apudmernye-
CKOE.

Menunana yucnoBoro Habopa. Ycroiun-
BOCTb MENAHBL

IIpakTrueckas padbora «CpenHue 3Hade-
HUS».

Hawnbomnbmiee 1 HanMeHbIIIee 3HAUCHUS YHC-

noBoro Habopa. Pazmax

OcBanBaTh MOHATHS: YHCIOBO HAabOp, Mepa LEHTpalb-
HOH TeHAEHIUH (Mepa IEHTpa), B TOM JHCIIe CpeHee apud-
METHUYECKOE, MEIUaHa.

OnucpIBaTh CTaTHCTUYECKHE JAHHBIE C TOMOIIBIO CPEn-
Hero apu(METHIECKOTO U MeANaHbl. Pemars 3aqaqm.
H3zyuarp cBoOiCcTBa CpelHUX, B TOM 4YMCJIE C MOMOILIBIO
IU(PPOBBIX PECYPCOB, B XO/I€ MPAKTHUECKUX pabdoT.
OcBanBaTh NOHSITHS: HaHOOJIbIIee U HANMEHbIIEE 3HAYe-
HUSI YUCIIOBOTO MAacCHBa, Pa3Max.

Pematnb 3agaun Ha BEIOOp crioco6a onrcanus JaHHBIX B CO-

OTBCTCTBUHU C l'[pPIpO[[OfI JJAHHBIX U HCJIAMH UCCIICAOBAHUSA
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Ilpooonocenue

Ha3panue pa3-
neJia (TeMbl)

(4ucJ10 YacoB)

OcHoBHOe cojeprkaHue

XapaKTepnchca AeATECIbHOCTH oﬁyqammnxm

CutyyaiiHasi U3BMeHYH-

BOCTb

(6w

CrnydaiiHasgs W3MEHYMBOCTH (IPUMEPHI).
YactoTa 3HaueHMH B MAacCHBE JaHHBIX.
I'pynnuposka. ['nctorpamMmel.

IIpaktuueckass pabora «CriydaiiHas u3-

MCHYUBOCTH»

OcBanBaTh NOHSITUS. YaCTOTA 3HAYEHUN B MAacCHBE JaH-
HBIX, TPYNIUPOBKA JaHHBIX, THCTOTPaMMa.

CTpouTh U aHAIM3UPOBATH I'UCTOIPAaMMBbI, MOAOHPATH
TOJXOASAIMINI MAar TPYHIHPOBKH.

OcBauBaTh rpaduuecknue NMpeACTABICHHUS PA3HBIX BHIOB
CITy4aifHOW N3MEHYMBOCTH, B TOM YHCIIE C TIOMOLIBIO IU(]-

POBBIX PECYPCOB, B X0JI¢ IPAKTHYECKON PabOThI

BBeaenue B Teopuio

rpagos
(4w

I'pad, Bepmmna, pebpo. IlpencraBienue
3amaun ¢ nomoupto rpada. Crenensb (Ba-
JIGHTHOCTB) BepuMHBL. Yucino pédep u
CyMMapHasi cTeneHb BepiiuH. Llenbs u
k. [lyte B rpade. [pencraBnenne o
cBsi3HOCTH rpada. O6xox rpada (sinepos
nyTh). [IpencraBnenne 06 OpUEHTHPOBAH-

HBIX Tpadax

OcBauBaTth noHsATHSA: Tpad), BepmrHa rpada, pedpo rpada,
CTereHb (BaJICHTHOCTh BEPILMHBI), LETh U UK.
OcBanBaTh NOHSITHS . ITyTh B rpade, HIepoB MyTh, 00X0.1
rpaga, OpHEHTHPOBAHHBIN Tpad.

Pemathb 3a1a4un Ha NOMCK CyMMBI CTETICHEH BepIINH rpada,
Ha MoKcK 00xo/a rpada, Ha MOUCK MyTeil B OPUCHTUPOBAH-

HBIX Tpadax.
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OcBanBaTh CHOCOOBI MpEACTaBJICHUA 3a4a4 U3 Kypca all-
re6p1)1, TeoOMETpHuU, TCOPpHUU BepOﬂTHOCTeﬁ, JAPYrux rnpeame-
TOB C IOMOLIBIO l"paq)OB (KapTI;I, CXEMBI, SJICKTPUYCCKUE

1enu, QYHKIHOHAIbHBIE COOTBETCTBHS) Ha IPUMEPax
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BeposiTHOCTH M yacToTa
CJYy4aiiHOro COOBITHA

(4w

CirygaliHBIH OIIBIT U CITy4aifHOe COOBITHE.
BepositHocTs 1 wactora coObitHA. Poib
MaJOBEPOSITHBIX M MPAKTUYECKH JIOCTO-
BEpPHBIX COOBITHI B NpHpojae W B 00IIe-
ctBe. MOHeTa 1 UrpajbHasi KOCTb B TEOPUU
BEPOSATHOCTEH.

IIpakTrueckas pabora «HacroTa BbINae-

HUA OpJ1a»

OcBauBaTh NOHATHSA. CIIyYaiHbINA OIBIT U CIydaliHOE CO-
ObITHE, MAJIOBEPOSITHOE U MIPAKTUIECKH JOCTOBEPHOE COOBI-
THE.

H3y4aTh 3HaYMMOCTH MAJIOBEPOSTHBIX COOBITHI B IIPUPOJIC
1 0OIIecTBe Ha BaKHBIX NpHMepax (aBapuy, HECUacCTHEIC
Cllyyau, 3alllUTa NepCcOHATbHOW MH(pOpMaIuy, nepenaya
JTAHHBIX).

H3yuaThs pojib KIACCUUYECKUX BEPOSTHOCTHBIX MOJeIeH
(MoHeTa, UTpajbHas KOCTh) B TEOPHH BEPOSTHOCTEH.
Ha6aionaTh 1 M3y4aTh 4acTOTY COOBITHH B IIPOCTBIX JKC-
NIePUMEHTaX, B TOM YHCIIE C MOMOIIBI0 HU(POBBIX pecyp-

COB, B XOJI€ TIPAKTHUYECKON pabOTHI

O0001menne, KOHTPOJIb
Gw

IIpencrasnenne nanseix. OnmcarenbHas
CTaTUCTHKA. BeposTHOCTH cydaitHoro co-

OBITHS

IloBTOPSATH N3Y4YEHHOE U BBICTPAUBATH CHCTEMY 3HAHUH.
PemaTh 3agaum Ha npeacTaBIEHUE U ONMUCAHHE JaHHBIX C
MIOMOIIbIO U3YUYEHHBIX XapakTepucTuk. OO0Cy:KIaTh NMpHU-
Mepbl CITyJaifHBIX COOBITHI, MaJOBEPOSTHBIX M TPAKTHUE-
CKH JJOCTOBEPHBIX CIIy4allHbIX COOBITHH, HX POJIN B IPHPO/IE

W KHU3HU YECJIOBECKa
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8 kiacc (He Menee 34 u)

Ha3Banue pa3-
nejia (TeMbl)

(4uCJI0 YacoB)

OcHoOBHOe coaep:kaHue

XapaKkTepuCTUKA 1esATeJIbHOCTH 00y4al0IUXCs

IMoBTOpenne kypca 7
KJacca

(4w

IIpencrasnenne nanubIX. OnmcaTensHas
craructuka. CiyuaifHas HM3MEHUUBOCTD.
CpenHue 9ucioBoro Habopa.

Coryuaiinble coObiTHs. BepositHocTH 1 ya-
cToThl. Kitaccuueckue MoJen TeOpUHU Be-

POSITHOCTEH: MOHETa U UTpajbHas KOCTh

IMoBTOPATH M3ydeHHOE U BHICTPAUBATE CHCTEMY 3HAHHIA.
Pemats 3aga4un Ha pescTaBiIeHHE U ONMCAHNE JTAHHBIX C
TIOMOIIIBIO M3yYEHHBIX XapaKTepHCTHK. PemaTh 3a1a4uu Ha
MIPE/ICTaBICHNE TPYINIHPOBAHHBIX JAHHBIX H OIIMCAHUE CITy-
yalfHON U3MEHYUBOCTH.

PemaTh 3a1aun Ha ornpesieneHne YacTOThl CIy4alHbIX CO-
ObITHH, 00CYXK/IECHHE MPUMEPOB CIyYaifHBIX COOBITHH, Ma-
JIOBEPOSITHBIX M MPAKTHYECKH JOCTOBEPHBIX CIIy4aiHBIX CO-

OBITHI, MX POJIH B IPUPOJIE M KU3HH YEIIOBEKa

OnucarejJbHasi cTaTH-
cruka. PaccenBanme
JAHHBIX

(4

OtknoHeHus.  Jlucmepcust — YHCIOBOTO
Habopa. CTaHIapTHOE OTKIOHEHUE YHCIIO-

BOro Habopa. JlnarpamMMbl paccernBaHus

OcBauBaTh MOHSITHSA: JAUCIIEPCUA U CTAaHAAPTHOEC OTKIJIOHE-
HHUE, UCIIOJIB30BATh OTU XapaKTECPUCTHUKU [JIs1 OIMCaHUs pac-
CCHUBaHHWs JaHHBIX.

BoiaBUraTh runore3bl 00 OTCYTCTBUH WUJIN HAJIMYUU CBA3H

1o JuarpamMmam pacCCrBaHUs.
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CTpOI/ITL JuarpaMMbl pacC€MBaHUA 110 UMCIOIIUMCA JaH-

HbIM, B TOM HUCJIE C IOMOIIIbIO KOMIIBIOTEPA

MuoskecrBa (4

)

MsHokecTBO, MoAMHOXkecTBO. Omnepanuu
HaJ] MHO)KECTBAMU: 00BEJMHEHHUE, TIepece-
YeHHe, TOMOIHEHHE.

CBoiicTBa omepanuii HaJl MHOXECTBAMH:
MEepPEMECTUTENBHOE, COYEeTaTeNbHOEe, pac-
HpeIeNTUTENbHOE, BKIIOYEHHS.

I'paduueckoe mpecTaBIeHUEe MHOXKECTB

OcBanBaTh MOHATHA. MHOKECTBO, 3JIEMEHT MHOXKECTBA,
IO IMHO3KECTBO.

BbINOJHATH onepanuu HaJl MHOKECTBAMH: 00bEIMHCHHE,
TepeceyeHne, OMOTHEHHE.

Hcnosb30BaTh CBONWCTBA: IEPEMECTUTENIBHOE, COUETA-
TeJbHOE, paclpenenurenbHoe, BkitoueHus. Menoiin3o-
BaTh Tpaduyeckoe NpeCTaBICHUE MHOXKECTB IIPH OTIHCaA-
HUW PEalbHBIX MIPOIIECCOB U SBJICHUM, TIPH PEIICHUH 3aa4

U3 Apyrux y'-{e6HI>IX MPpEeAMETOB U KypCOB
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BepositHOCTH
cJIyqaiiHoro
CcOOBITHUSI

(6

OnemenTtapHble coObIThs. CirydaiiHbre
coObItus. braronmpusitcTByromue aie-
MEHTapHble CcOoObITHA. BeposTHOCTH
coObItiil. ONBITBI C  PaBHOBO3MOX-
HBIMH DJICMEHTapHBIMU COOBITHSAMH.
Crny4aitHblil BEIOOD.

[pakTnueckas padota «OMBITH C paB-
HOBO3MOXHBIMU 3JIEMEHTapHBIMU CO-

OBITHSIME

OcBanBaTh MOHSTHS: YJIEMEHTAapPHOE COOBITHE, CITyJaifHOe CO-
ObITHE KaK COBOKYITHOCTH OJIArONPHATCTBYIONIINX 3JIEMEHTAp-
HBIX COOBITHH, PABHOBO3MOKHBIE JIEMEHTAPHBIE COOBITHSI.
Pemats 3agaun Ha BBIYMCICHHE BEPOSTHOCTEH COOBITHI IO
BEPOATHOCTSIM DIIEMEHTAPHBIX COOBITHI CITy4aifHOTO OIIBITA.
Pemiath 3aaa4um Ha BBIYHCICHHE BEPOSTHOCTEH COOBITHH B
OIIBITaX C PAaBHOBO3MOJKHBIMH JIEMEHTAPHBIMH COOBITHSIMH, B
TOM YHCJIE C TIOMOIIBIO KOMITBIOTEPA.

IIpoBoaANTH M U3y4YaTh ONBITHI C PABHOBO3MOXHBIMH JI€MEH-
TapHBIMU COOBITHSIMHU (C HUCIIOJIB30BAHUEM MOHET, MIPaJbHBIX

KOCTEH, IPYrUX MOJICNICH) B X0/I¢ MPAKTUUECKOU pabOThI

BBeaenue B Teopuio

rpa¢goB
(4w

JHepeBo. CBoliCTBa JepeBa: €HHCTBEH-
HOCTB ITyTH, CYIIECTBOBAHHE BUCSUEH
BEPIINHBL, CBSI3b MEXIY YUCIOM Bep-
[IMH ¥ guciaoM pédep. [IpaBmino ymMHO-

KCHUA

OcBauBaTh MOHATHS: JEPEBO Kak rpad 0e3 muKiIa, BUCTYAS
BepmHa (JIUCT), BETBb JIepeBa, MyTh B JEpeBe, AUAMETp Je-
pesa.

H3yuaTh cBoiicTBa jepeBa: CyIIECTBOBAHHE BHCSUYEH Bep-
LIMHBI, €JWHCTBEHHOCTb IYTH MEXIYy JBYMs BEpLIMHAMH,
CBSI3b MEX/Iy YHCIIOM BEPILIMH M YUCIOM pEdep.

Pemiate 3a1a4m Ha NMOMCK U IepeyuciieHue MyTel B Aepese,
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OIIpe/IeJICHNE YHCIIa BEPIIUH WM pédep B nepese, 00xon Ou-
HapHOTO JepeBa, B TOM YHCIIE ¢ IPUMEHEHHEM IPaBUia yMHO-

KCHUA
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Ilpooonocenue

Cayyaiinble co- [TpotuBononoxHoe codbiTHE. JHarpamma OcBauBaTh NOHATHSA: B3aMHO ITPOTHBOIIOJIOKHBIE COOBI-
OBITHS Oitnepa. O0beANHEHNE U IIepeceUeHHE CO- THSI, ONIepalliy HaJ COOBITUSIMY, 0OBbEANHEHHE U Iiepecede-
(8 9) obrruit. HecoBmectHble coObrtus. Dop- HHUe coOBITHH, Tuarpamma Ditnepa (Dinepa—DBenHa), cos-
MyJla CIOXKEHHUsI BeposTHOCTeH. [IpaBuio MECTHBIE 1 HECOBMECTHBIEC COOBITHS.
YMHOXEHHSI BEpPOSITHOCTEH. Y CIIOBHas Be- H3y4aTh TeopeMbI O BEPOSITHOCTH OOBEIUHEHHUS JABYX CO-
positHOCTh.  HeszaBucuMbIC  COOBITHSI. ObITHH ((HOPMYITBI CITOKCHHUS BEPOSITHOCTEN).
[IpencraBnenue ciydallHOro dKCIEpU- PewaTh 3a1auu, B TOM YHUCIIe TEKCTOBbIE 337a4d Ha OIIpe-
MEHTA B BHJIC JIepeBa JICTICHUE BEPOSITHOCTEH OOBEAMHCHUS 1 IIEPECeUCHHs COOBI-

THH C TIOMOILBIO YHMCIOBOH MNpsIMOM, auarpamMm Oiepa,
(OpMyITBI CIIOKEHHST BEPOSITHOCTEHA.

OcBanBaTh MOHATHS. TPABUIO YMHOXKCHHUS BEPOSTHO-
CTeil, YCIIOBHAasI BEPOSITHOCTh, HE3aBHCHUMBIE COOBITHS Jie-
PeBO cy4ailHOTO OIbITa.

H3yuyaTh cBoiicTBa (OmpenesieHns) HE3aBHCHUMBIX COOBI-
THH.

Pematey 3agaum Ha OMpPEACIICHNE U MCIOJIB30BAHUE HE3a-

BHCHMBIX COOBITHIA.
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Pemartnb 3aJa4Yd Ha IIOMCK BepOS{THOCTefI, B TOM 4YHCIIC

YCJIIOBHBIX, C UCIIOJIb30BAHUEM JIEPEBA cnyqaﬁHoro OIlbITa

O0001menue,
KOHTPOJIb

(4w

[Ipencrasnenrne nanHbIX. OmucarebHas
cratuctuka. ['padsl. BepostHOCTh ciny-
YaliHOTO COOBITHS. DJEMEHThI KOMOHHA-

TOPHKN

IoBTOPSATH M3ydeHHOE U BHICTPAUBATE CHCTEMY

3HAHUHU.

Pemath 3a5a4m Ha IpeiCTaBICHUE U ONUCAHUE JTAHHBIX C
TIOMOIIIBIO M3YYEHHBIX XapakTepucTHK. Pemarth 3amaum c
MpUMeHEeHHEeM TpadoB.

PemaTh 3a1a4n Ha HaX0XK/IEHUE BEPOSITHOCTH CIIy4aifHOTO
COOBITHS IO BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITHIL, B TOM
YHCIIE B ONBITAX C PABHOBO3MOXKHBIMU 2JIEMEHTAPHBIMHU CO-
OBITHUAMH.

Pemathb 3a1a4n Ha HaX0XK/JIGHUE BEPOSITHOCTEH 00BbEIMHE-
HUS ¥ TIepeceveH s COOBITHIA, B TOM YHCIIe HE3aBUCHMBIX, C
HCTIONB30BaHNEM TpadUUecKuX MpeACTaBICHUN U JepeBa
CIIy4allHOT'O OIBITA.

Pemathb 3agaun Ha niepedncieHre KOMOMHANNH (Yuca ne-
PECTaHOBOK, YHCIIa COUYETaHHUI ), Ha HAX0XKICHUE BEPOSTHO-
cTell COOBITHH C TPHMEHEHHEM KOMOWHATOPUKH, B TOM

YUCJIE C UCIIOJIb30BAHUEM TPEYTOJIbHUKA [Tackans
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9 xnacc (He Menee 34 )

Ha3Banue pa3-
nejia (TeMbl)

(4uCJI0 YacoB)

OcHoOBHOe coaep:kaHue

XapaKTepuCcTHKA JeATeIbHOCTH 00y4al0IMXCs

IMoBTOpenne kypcea 8
KJacca

(4w

IIpencrasnenne nanHbIX. OnucartenbHas
craructuka. Oneparnuu HaJ COOBITHUSMH.

HeszaBucumocTts coOBITHI

IMoBTOPATH N3ydeHHOE U BHICTPANBATH CHCTEMY 3HAHUH.
PemaTts 3a1a4n Ha IpeICTaBICHUE U ONTMCAHNE TaHHBIX.
PemaTthb 3a1a4u Ha HAX0XKJCHUE BEPOSTHOCTEH 00beaANHE-
HUS ¥ [IepeceyeHys COOBITHH, B TOM YHCIIE HE3aBUCHMBIX, C
HCIIOBb30BaHUEM TpaUUYecKUX ITPEICTaBIeHHH M JiepeBa
CIIy4allHOTO OIIBITA.

PemaThb 3a1a4n Ha epevncIeHne KOMOUHALUI (YucTa Te-
PECTaHOBOK, YHCJIA COUETAHUI), Ha HAX0XKCHUE BEPOSTHO-
cTell COOBITHH C TPHUMEHEHHEM KOMOWHATOPUKH, B TOM

YHCJIC C UCTOJIB30BAHUEM TPEYTOJIbHUKA ITackams
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JJeMeHThI KOMOMHATO-
puKH

(4w

KomOuHaTopHOE TPaBHIO YMHOMKCHUSI.
IIepecranoBku. ®akropuan. Coyeranus u
yucio couetanuid. Tpeyronbuuk Iackans.
IIpaktudeckast pabora «BpraucieHne Be-
POSITHOCTEH C UCIIONIb30BaHHEM KOMOWHA-

TOPHBIX (DYHKIHMI JIEKTPOHHBIX TaOIUI)

OcBanBaTh MOHATHS. KOMOMHATOPHOE MPABHIIO YMHOXKE-
HUS, YHOPSAJOYCHHas I1apa, TpoWka OOBEKTOB, IepecTa-
HOBKa, (paKTOpHal YHClia, COYCTAHHE, YMCIIO COYCTaHWH,
TpeyroapHuK [lackas.

Pemath 3aaunm Ha NepednCICHUE YMOPSJOYCHHBIX Iap,
TPOEK, NMePEUNCIICHNE NIEPECTAaHOBOK U COYETAHMIA 3JIeMeH-
TOB Pa3JINYHBIX MHOYKECTB.

Pemats 3agaum Ha NpUMEHEHHE YHWCIa COYCTAHUH B ai-
rebpe (coxpaméHHoe yMHOXKeHue, omHoM HproToHa).
PemaTh, npuMeHssi KOMOMHATOPHKY, 33/1a4H Ha BBIYHCIIC-
HHE BEPOSITHOCTEH, B TOM YHCIIE C TIOMOIIBIO AJIEKTPOHHBIX

TaOJHI B XOJI€ MPAKTHYECKOH paboThI

I'eomeTpuyeckas Be-

POATHOCTDL

(CR))

T'eomerprueckas BeposTHOCTh. Crydaii-
HBII BBIOOP TOYKHU U3 (PUTYpPHI HA TIOCKO-

CTH, U3 OTPE3Ka, U3 IyI'H OKPYNKHOCTU

OcBauBaTh NOHSITHE T'€OMETPUUECKON BeposiTHOCcTH. Pe-
IIAaTh 3aJa4YM Ha HaXOXJEHHE BEPOSATHOCTEH B OINBITaX,
NPE/ICTaBUMBIX KaK BBIOOD TOYEK M3 MHOTOYTOJBHHKA,
KpyTa, OTpe3Ka WIN TYTH OKPYKHOCTHU, YHNCIOBOTO MpOMe-

KyTKa
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HcnpiTanus
Bepnyiim (6
1)

HWcnsitanue. Yenex u Heynaya. Cepus uc-
nbITaHUH 10 nepBoro ycnexa. Mcnbsitanus
Beprymnu. BepositTHocTi coObiTHil B ce-
puu ucnbiTanuil beprymmu. Ilpaxruue-

ckas pabora «Vcuerranust bepHymm»

OcBanBaTh MOHSITHS: HCIIBITAHKE, YJIEMEHTapPHOE COOBITHE
B HCHBITaHWUM (ycHex W Heyjxada), CepHsl MHCIBITAHUMH,
HaCTyIJICHUE TMEpBOro ycmexa (HeyAauu), Cepusl MCIBITA-
Huii beprymm.

Pemats 3a1aun Ha HaXOXKJIEHHE BEPOSITHOCTEN COOBITHI B
CepHHU UCIBITAaHUH 10 MEPBOTO ycIiexa, B TOM YHCIIE C MpH-
MEHEHUEM (OPMYIIBI CyMMBI T€OMETPHYECKON ITPOTPECCHH.
PemaThb 3agaun Ha HaXOXK/ICHHE BEPOATHOCTEH dIIeMEHTap-
HBIX COOBITHI B cepuH UCIBITaHUI bepHymm, Ha HaX0Xe-
HHE BEPOSITHOCTU ONPEAEIEHHOTO YHCIA YCIIEXOB B CEPHU
ucneitanuil bepaymu. U3ydats B Xoae NMpakTHYeCcKOil
padoThI, B TOM YHCIIE C MMOMOIIBI0 HUPPOBBIX PECYpPCOB,

CBOMCTBA BEPOATHOCTU B CEpUH UCTIBITaHUM bepHysun

Cayuaiinas
pesimunna (6

)

CnyuvaiiHas BeTMYMHA W paclpejiesieHHe
BEpOsATHOCTEH. MaremaTtuueckoe OKuja-
HUE U JUCHEepPCUsl CIy4yalHON BETUYMHBI.
[Ipumepsl MaTeMaTH4ecKOro OXKUAAHUS
KaK TEOPEeTHYECKOTrO0 CPEJHEro 3HaueHMs

BCIIMYUHBI.

OcBoMTH MOHATHSL. CllydyailHas BeIMUYUHA, 3HAUEHUE CIIy-
YaiiHO! BEJIMUUHBI, paclpeiesleHHe BepPOSITHOCTEH.

M3yuaTh M 00Cy:kIaTh TPHMEPHI JUCKPETHBIX U HETpe-
PBIBHBIX CIIy4alfHBIX BEJIMUHMH (POCT, BEC YEJIOBEKA, YUCIICH-

HOCTb HAacCCJICHUsS, APYrue€ U3MCEHYHMBBIC BEJIIMYUHBI, pac-
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TonsiTre 0 3aK0HE 6oMbIINX Yncel. V3me-
pEHHE BEPOSTHOCTEH € TIOMOIIBIO YaCTOT.

IIpumeHenne 3aKoHa OOTBIINX YUCEI

CMaTPHUBABIINXCS B Kypce CTaTUCTHUKH), MOJACIBHBIX CITy-
YalfHBIX BEIMYMH, CBA3aHHBIX CO CIy4alHBIMH OIBITAMHU
(6pocaHue MOHETBI, UTPATBHON KOCTH, CO CIyYailHBIM BBI-
0OpOM U T. IL.).

OcBanBaTh NOHSITHS: MaTeMAaTHYECKOE OXUAAHHE CIIy-
YailHO! BEJIMYMHBI KaK TEOPETUYECKOE CPEHEE 3HAUeHUE,
JCHepCHsl CITydaifHOW BEIMYMHBI KaK aHAJIOT JHCIIEPCHH
YHCIOBOTO HabOpa.

Pemath 3a7a4u Ha BBIYMCICHHE MaTEMATHUECKOTO OXKHUIa-
HUS ¥ IUCHIEPCUH TUCKPETHOH CITydaifHOM BEJIMYHMHBI I10 3a-
JTAHHOMY PaclpeieleHHIO, B TOM YHCIIe 3a/a4, CBSI3aHHBIX
CO CTPAaXOBAaHMEM H JIOTEPESIMHL.

3HAKOMHTBCSI C MaTEMaTHYECKUM OXKHJAHUEM H JHCIIep-
cHeil HEKOTOPBIX PacIpeieNieHuil, B TOM YHCIIEe pacipeiene-
HUS CITydaitHON BEJIMYMHBI

«UHCIIO YCTIEXOBY» B cepuy ucnsitanuii beprym. Usyuars
YacTOTy COOBITHSI B MOBTOPSIIOUINXCS CIYYaHHBIX OIBITaX

KaK CITyJaliHyIO BeIUUUHY.

152




3HAKOMHTBCS C 3aKOHOM OoJbmux uuceld (B ¢popme bep-
HYJUIH): TpH OOJIBIIIOM YHCIIE OIMBITOB YacTOTa COOBITHS
OJIU3Ka K €r0 BEPOATHOCTH.

Pemats 3agaun Ha n3MepeHHe BEPOSTHOCTEH C TOMOIIBIO
9acToT.

O0cyx1aTh ponb 3aK0HA OOJBIINX YUCET B 0OOCHOBAHUU
YaCTOTHOTO METO/Ia H3MEPEHUS BEPOSITHOCTEH.
O0cyx1aTh 3aKOH OOJIBIINX YMCEN KaK MPOSBICHUE CTaTH-
CTUYECKOH YCTOWYMBOCTH B M3MEHUHBBLIX SIBICHUSIX, POJIb

3aKOHA OOJIBIINX YHCET B MPpUPOJIC U B )KU3HU YCIIOBEKA
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Ipooonsicenue

O0001menue,

KoHTpouIb (10

)

[IpencraBnenne naHHbIX. OmucaTensHas
CTaTHCTHKA. BeposiTHOCTH citydaifHoro Cco-
ObITHA. DIIeMeHThl KoMOnHaTOpuKu. Ciy-

YalHbIC BEJIMYUHBI U pacnpeacicHus

IIoBTOPSATH N3YUYEHHOE U BHICTPAUBATH CHCTEMY

3HAHHH.

PemaTnb 3a1a4yu Ha IpeACTaBICHNUE U OTIMCAHUE JAHHBIX.
Pemathb 3a1a4un Ha HAXOXK/ICHHUE BEPOSTHOCTEH COOBITHIA, B
TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMHU JIEMEHTapPHBIMU
COOBITHSAMH, BEPOSTHOCTEH OOBEAMHEHUS W TMEpPEeCceUCHUs
COOBITHH, BBIYUCIATH BEPOSTHOCTH B OINBITAX C CEPHIMHU

CITy4alHBIX HCIIBITAHUN

[Tpu pazpaboTke paboyeill mporpaMMbl B TEMaTHUECKOM TJIAHUPOBAHUH JJOJDKHBI OBITh YYTEHBI BOBMOXKHOCTH MCIOJb-

30BaHUs AIIEKTPOHHBIX (LIM(POBBIX) 00Pa30BATEIBHBIX PECYPCOB, SBILSIFONIMXCS Y4eOHO-METOIMUECKUMH MaTepuaiaMu (MyJib-

TUMEeIUITHBIE TPOTPAMMBI, JIEKTPOHHBIE YICOHUKHU U 3aJJaYHUKH, HIEKTPOHHBIC OMOIMOTEKH, BUPTYaIbHbIEe JJAOOPATOPUH, HT-

POBBIE TIPOrPAMMBbI, KOJUIEKIMH IIU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), HCHOJIB3YEMBbIMHU JUIsl O0YUEHHsT M BOCITUTAHHS Pa3-

JIMYHBIX I'PYHIIT HOHLSOBaTeJIGﬁ, NpeACTABJIICHHBIMU B 3JICKTPOHHOM (L[I/I(l)pOBOM) BUAC U PCAIUYIOIIUMU JUAAKTUYCCKUC BO3-

MOXHOCTH I/IKT, COACPIKAHNE KOTOPBIX COOTBETCTBYCT 3aKOHOAATCIILCTBY 00 O6p330BaHI/II/I.
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