JlenaprameHT 00pa3oBaHus AJMUHHCTpaIu ropona ExatepunOypra
MyHHLIUTATEHOE aBTOHOMHOE 00111e00pa30BaTeIbHOE YIPEIKACHHE
cpenHsist obnieoopazoBarenbHas mKkoiga Ne32 ¢ yriryOJieHHBIM U3YYSHHEM OTIEIbHBIX TPEIMETOB

Mognucan: NMioamuna AHagpeeBHa OKyHEHKO

o OMMUINA  SSimern orikorcoiis: Mpromenue Nel
CN=JTioamuna AngpeesHa OKyHEHKO, o " -
E=mbou_32@mail.ru K OCHOBHOH 06p330BaTCJ'IBHOI/I nporpaMMe

OcHoBaHue: s noATBEpXaalo 3TOT
A H Ll' p e e B H a [DOKYMEHT CBOEI y0CTOBEpsiioLLEN 000

noanucbo

MecTononoxeHue: 620085 r.EkatepuHbypr,

O K H e H KO yn.KpecTuHckoro, 33
Foxit Reader Bepcus: 10.1.1

N3MEHEHUA [TPUHATBI B OOIT OO0
Ha 2023-2024 y4. ron

Ha 3ace/laHuu

Ilenarornyeckoro cosera

IIpoTtokon Ne 8

oT «01» aBrycra 2023 r.

[Ipenmer: MmaTemaTuka
Kimacc: 5-9 xnacc

U3MEHEHUA BHECEHBI B OOIT OO0
Ha 2023-2024 y4. rox

npukazoM nupekropa MAOY COLI Ne32
Ne 150a-0 ot «01» aBrycra 2023 r.

PaGouyas nporpamma

KonngecTBo yacoB no yueOHOMY IIJIaHYy:

Knacc

5 6

HenenpHpIx

5 5

T'onoBBIX

170 170

Pa3paborunku: MO EMI]

Hazpanue yueOHuKa

ABTOpBI N3narenscTBO

Marematuka 5
Maremaruka 6

H.. Bunenkun B.U1. J)Koxos u ap IIpocsemenue




MMOACHUTEJIBHAA 3AIIMCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O I[MTPEJIMETA
«MATEMATUKA»

IlpumepHass pabouass mnporpamMmma [0  MaTeMaTHUKe  Jis
obOyuaromuxcss 5—9  kimaccoB  paspaboTraHa Ha  OCHOBE
®deaepallbHOrO TOCYJIapCTBEHHOTO 00pa30BaTEIBHOIO CTaHIapTa
OCHOBHOTO 0O0mIero obpa3oBaHHUS C YyYETOM UM COBPEMEHHBIX
MHPOBBIX TpeOOBaHMH, MPEHABSABIICMBIX K MaTeMaTHUYECKOMY
00pa3oBaHHUIO, W TPAIUIHI POCCHHUCKOrO OOpa3oBaHHUs, KOTOPHIC

o0ecrieynBaroT OBJIaJICHHUE KITFOUE€BBIMH KOMITETCHIIUSIMH,
COCTaBIISIFOIIMMH  OCHOBY JUISI HEINPEPBIBHOTO 0Opa3oBaHusl U
caMOpa3BUTHA, a  TakkKe  ILEJOCTHOCTh  OOLIEKYyJIbTYpPHOIO,

JIMYHOCTHOTO ¥ TO3HABAaTCIILHOTO pa3BUTHsA oOydaromumxcs. B
paboueii mporpaMme YYTEHBI HIAEH W TonokeHUs KoHuenmmn
pa3BuUTHsI ~ MATEMAaTHYECKOTO oOpaszoBanmusi B  Poccuiickoii
Denepannu. B smoxy umdpoBoit TpaHchopmamuum BceX cdep
YeJIOBEYECKON JEATECIIPHOCTH HEBO3MOXXHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM  4YEJIOBEKOM oe3 0a3oBoit MaTeMaTUYECKOMN
MMIOATOTOBKH. Y’K€ B IIKOJIE MaTeMaTHKa CIY)XHT OIIOPHBIM
MIPEeIMETOM JUISI HU3YYCHHUS CMEXKHBIX JUCIUIUINH, a MOCJIE IIKOJIBI
peanbHOMN HEOOXOTUMOCTBIO CTaHOBUTCH HENpepbhIBHOE
obpazoBaHue, qTOo TpebyeT MMOJTHOIICHHOM 0azoBoOl
obmreoOpa3oBaTeIbHOMN HOITOTOBKH, B TOM qucie u
MaTeMaTH4ecKoi. DTo OOyCJIOBJIICGHO TEM, YTO B HAIIM JTHHU PACTET
YUCIIO npodeccui, CBSA3aHHBIX c HEIIOCPEACTBEHHBIM
MIpUMEHECHUEM MaTeMaTHKH: W B cdepe DKOHOMHUKH, U B OU3Hece,
W B TEXHOJIOTUYCCKUX O0JIACTSIX, W JaXe B TYMaHUTApHBIX cdepax.
TakuMm o00pa3om, KpyT HIKOJIBHHUKOB, JJISI KOTOPBIX MaTeMaTHKa
MOXET CTaTh 3HAYHUMBIM

OpeIMETOM, PACIIUPSIETCH.

ITpakTudeckasi MOJE3HOCTh MaTEeMaTHKU OOYCJIOBJIEHA TEM, YTO
e€ mpeaMeTOM SBISIOTCS (QyHIaAMEHTAJbHBIE CTPYKTYPHI HAIIEro
MUpa: MPOCTPAaHCTBEHHBbIE (OPMBI M KOJMYECTBEHHBIE OTHOIICHUS
OT MPOCTEHINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, 10
JOCTAaTOYHO CJIOXKHBIX, HeO6XO}II/IMBIX JId pa3sBUTUA HAYYHBIX H
OPUKIIAJIHBIX HJeil. be3 KOHKpEeTHbIX MaTeMaTH4YeCKUX 3HaHUM
3aTPpYJHEHO NMOHUMaHWE HNPUHIUIIOB YCTPOMCTBA U HMCHOJIb30BaHUS
COBPEMEHHOU TEXHUKH, BOCHPHUATHE u UHTEpIpEeTALs
pa3HooOpa3HOW COMUANIbHOW, OJKOHOMHWYECKOW, IOJUTHYSCKOU
nHpopmanuu, ManoddQPeKTHBHA IMOBCEJHEBHAs IIPAKTHYECKas
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IesITeNIbHOCTh. KaJaoMy dYeaoBeKy B CBOCH JKM3HU IPUXOAUTCS
BBIIIOJHSTh Ppacuy€Thl M COCTABJISATH AJTOPUTMBI, HAaXOJUTh U
NPpUMEHATH  (OPMYJIBI, BIIAAETh IPAKTHYSCKHUMH  HOpuUéMaMmu
TeOMETPUYSCKUX W3MEPSHUU M IMOCTPOCHUN, YUTAaTh HH(pOpPMAIHUIO,
MPEJICTABJICHHYIO B BHJIE€ TaOJHIl, JUarpaMM M rpaduKoB, XUTHh B
YCJIOBUSIX  HEONpPEACJEHHOCTH W  IOHMMATh  BEPOSTHOCTHBIN
XapakTep CIIy4alHBIX COOBITHH.

OnHOBpPEMEHHO C pacmupeHueM chep NpUMEHESHUS MaTeMaTHUKH
B COBpEeMEHHOM oOmiecTBe BcE Oojiee BaXHBIM CTaHOBHUTCS
MaTEeMaTUYECKUH  CTHJIb  MBILUICHUS, IPOSIBIISTIOIIUNCS B
onpenenéHHBIX YMCTBEHHBIX HaBbIKax. B mpormecce u3ydeHUs
MaTeMaTHKH B apceHall IPpUEMOB U METOJIOB MBIIIUICHUS YeJIOBeKa
€CTECTBEHHBIM O0O0Opa30M BKJIIOYAIOTCS HHAYKUHUS W ASAyKIHS,
000011IeHNe U KOHKpE TU3aIHsl, aHaJIu3 U CUHTE3, KiIaccu(uKaims
W CHUCTeMaTH3alusi, aOcTparupoBaHue U aHaIorusi. OOBEKTHI
MaTEeMaTHYECKUX yMO3aKIFOUCHUH, MpaBUia UX KOHCTPYHUPOBAHHS
pPacKpBIBAIOT MEXaHU3M JIOTHYECKUX ITIOCTPOCHHUI, CIIOCOOCTBYIOT
BBIPa0OTKE yMeHUs (opMyITHpOBaTh, OOOCHOBEIBATH U JIOKA3bIBaTh
CY>XKICHUSI, TEM CaMbIM pPa3BHUBAIOT JIOTHYECKOE MBIIUICHHUE.
Benymasi posib NpUHAJICKUT MareMaTuke U B (OpMHUPOBAHUM
aHFOpHTMquCKOﬁ KOMIIOHCHTBI MBIITJICHUA H BOCIIMTAHHUHA

YMEHUH neficTBOBATH o 3aJITaHHBIM anropuTMaMm,
COBEPIICHCTBOBATh HW3BECTHBIE W KOHCTPYHpPOBaTh HOBBIE. B
Mpollecce peuIeHusl 3ajla4y — OCHOBOUW Y4YeOHOW AesITeIbHOCTH Ha
ypOKax MaTeMaTHKH — pa3BHUBAIOTCI TakK)Ke TBOpYCSCKas |

IIpUuKjIagHass CTOPOHBI MBIIIJICHUSA.

OOydyenne wmartemMaTHke JaéT BO3MOXHOCTH pa3BUBATh ¥
00y4Yaromnuxcsi TOYHYO, PallMOHAIBFHYIO U MHPOPMATUBHYIO PEUb,
yMEHUEe oTéuparts Haunboiee HOOXOISAIIHE SI3BIKOBBIE,
CUMBOJIMYECKHE, TpaHUSCKHUE CcpeacTBa ISl  BBIPAKCHUS
CYXICHUH U HATIISAIHOTO UXITPEACTABIICHUS.

Heo6xonuMbpIM KOMITOHEHTOM 00IIel KyJbTypbl B COBPEMEHHOM
TOJIKOBAaHUH SIBJISISTCS OOIee 3HAKOMCTBO C METOJIaMU ITO3HAHUS
JNEUCTBUTEIBHOCTH, MPEACTABICHUE O MpeIMeTe U MEeToJax
MaTE€MaTHUuKHu, HUX OTIHUYHUH OT METOAOB JAPYTHUX C€CTCCTBCHHBIX U
TYMaHUTapHBIX HayK, 00 OCOOCHHOCTSIX NPUMEHCHUS MaTeMaTUKH
JUIsL PEUICHHUs] HAyYHBIX W IPUKIAIHBIX 3agad. Takum oOpaszow,
MaTeMaTHYecKoe oOpa3oBaHue BHOCHUT CBOM BKJIaJ B (DOpMHUpPOBaAHHUE
OOIIEHKYIBTYpHI UeJIOBEKa.

WN3ydeHnne MaTeMaTUKU TaKXKe CIOCOOCTBYET OACTETHUYECKOMY
BOCIIMTAHUIO YCJIOBCKaA, IIOHUMAHHU IO KpacoOThbI H n3s1iecrea
MAaTEMAaTHUYECKUX PAaCCYXIACHUM, BOCHPUATHIO TI'€OMETPUUECKUX
¢popM, yCBOCHUIO UAECH CUMMETPHH.
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HEJIM 1 OCOBEHHOCTU M3YYEHNA YUEBHOI'O IIPEJIMETA
«MATEMATHKA». 5-9 KJTACCBI

ITpuopureTHBIMU 1EJISIMU OOyYeHHUsI MaTeMaTHKe B 5—9 kiraccax
SIBJISTEOTCSI:

— ¢opMHupoBaHHEe IEHTPAJIBHBIX MAaTEMaTHYSCKUX IOHATHN
(amcno, BenWYMHA, reoMeTpHuIecKas durypa, epeMeHHasl,
BEpPOSITHOCTh, (YHKIHS), OOECHEeUMBAIOIINX IIPEEMCTBEHHOCTh |
IIEePCIIEKTUBHOCTh MAaTEeMaTHYECKOIro 0Opa30oBaHUs O0yYarOMINXCS;

— IIOABCACHHC 06y‘laIOHII/IXC$I Ha JOCTYIIHOM HJisi HUX YPOBHC
K OCO3HAaHUWIO B3aMMOCBA3M MAaTEMATHKH HW OKpPYXKAIIEro MwHpa,
IIOHUMaHHUEC MaTCMAaTHUKHU KaK 9aCTH O6H.Iel>i KYJIBTYPBI U€JIOBECYCCTBA,

— Pa3BUTHUC HUHTCIUICKTYAJIBHBIX W TBOPYCCKHUX crocoOHoOCTEH
06yqa101111/1x051, Mno3HaBaTeIbHOU AKTHUBHOCTH, HCCJICAOBATCIBCKUX
yMeHHﬁ, KPpUTUYIHOCTHU MBIINJICHUA, HUHTEpECa K HU3YYCHUIO
MaTCMaTUuKHU,;

— dopmupoBaHue byHKIMOHAIBHON MaTeMaTHYSCKOU
rPAaMOTHOCTH: YMEHHS pPacllO3HABAaThb IPOSBJICHHS MaTeMaTHYECKUX
MOHSITUH, OOBEKTOB M 3aKOHOMEPHOCTCH B peajbHBIX XU3HEHHBIX
CHUTyalMsIX M TP HW3YyYSCHUH JPYruxX y4YeOHBIX IPEIMETOB,
MPOSIBJICHHST 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (GOpMyIupoBaTh HX
Ha sI3bIKE MaTeMaTUKUM M CO3/aBaTh MaTeMaTHYECKHE MOJIENH,
IPUMEHATh OCBOCHHBIM MaTeMaTHYECKUM amnmnapar Uil pelIeHUs
MPaKTHKO-OPUEHTHPOBAHHbBIX 3a/Ja4, HHTESPIPETUPOBATh U OLICHUBATH
TIOJIYYCHHBIC PE3YJIbTAaThI.

OCHOBHBIC JIMHHHM COJICp)KaHUs Kypca MaTemMaTukd B 5—9
Kiaccax: «Ywmena um BBIYHUCICHUS», «Anrebpa» («AnredGpandeckue

BBIDOKCHUS», «YpaBHEHUs W  HEPaBEHCTBa»), «DyHKIUN»,
«[eomerpusi»  («I'eomerpuueckue GUTYypbl M HX  CBOWCTBay,
«3mMepenne TreoMeTpUYeCKUX BEIIUYHUHY), «BepositHOCTB u

cTaTucTUKa». JlaH Hble JIMHUM Ppa3BUBAIOTCS MapalJieJIbHO, KaXk/asl B
COOTBETCTBUH C COOCTBEHHOI JIOTUKOM, OJTHAKO HE HE3aBHCHMO OJIHA
OT ApYyroi, a BTECHOM KOHTAaKT€ U B3aumojaeuctsuu. Kpome storo, nx
00BeUHSIET JIOTHYECcKasi COCTaBJISIIONIAsl, TPaAWIIMOHHO IHpHUCYyIIas
MaTeMaTHKE U NPOHU3BIBAIOIAs BCE MaTe€MaTUYECKHUE KypChl U
coaepxkarenbHpie JUHUH. CdopmynnpoBanHoe B DeaepalbHOM
TOCYyJJapCTBEHHOM OQA30BaTEIILHOM CTaHIapTe OCHOBHOIO OOIIEro
oOpa3oBaHMsI TpeOOBaHHME «YMETh  OIEPUPOBATH  ITOHSTHUSIMH:
ompejeNeHrne, aKcuoma, Teopema, J0Ka3aTelIbCTBO;  yMEHHE
pacrio3HaBaTh WCTHHHBIE M JIOKHBIC BBICKAa3bIBAHHUS, IIPUBOIUTH
OpUMEPbl U KOHTPIPUMEPHI, CTPOUTH BHICKA3BIBAHUS M OTPUILIAHUS
BBICKA3bIBaHUI» OTHOCUTCS KO BCEM KypcaMm, a ¢GOpMHpOBaHUE
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JIOTHYECKUX YMEHHUM pacupeneisieTcs IIo BceM romaM oOydeHHsl Ha
YPOBHE OCHOBHOro o0uiero oopasoBanus. Conep>xanue oOpa3oBaHus,
COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJibTaTaM OCBOeHHs IlpmmepHoil
paboueit TIporpaMMBI, pacHpeneléHHBIM II0 ToxaM OOydYeHHS,
CTPYKTYPHUPOBAHO TaKHM 0O0pa3oM, YTOOBI KO BCEM OCHOBHBIM,
MIPUHIHUITHAITBHBIM BOIIpOCaM oOyuarommuecs oOpalanuch
HEOAHOKPATHO, YTOOBI OBJIAJCHUEC MATEMaTHYCCKUMH IOHSITHSIMHU H
HaBBIKAMH OCYIIECTBJISUIOCH IMOCIIEJOBATEIbHO W MOCTYIATEIbHO, C
coOyoeHneM TIpUHIUIIA I[PEEMCTBEHHOCTH, a HOBBIE 3HaHHUS
BKJIIOYAQJIMCh B OOLIYyI0 CHCTEMYy MAaTEMaTHYECKHX IPEICTaBICHUN
00ydJarommxcsi, pacumpsis U yriayoass e€, obOpa3ys OpodHbIe
MHO>KECTBEHHBIE CBSI3H.

MECTO VYEBHOI'O IIPEIMETA «MATEMATHKA» B VYYEBHOM
[UTAHE

B COOTBETCTBHUH c denepanbHbIM rocyJ1IapCTBEHHBIM
0o0Opa3oBaTEeNbHBIM CTaHAAPTOM OCHOBHOTO OOIIETO OOpa3oBaHUs
MaTeMaTHUKAasIBIISIETCS 00s13aTEIbHBIM IPEIMETOM Ha JAHHOM YPOBHE
obpaszoBanus. B 5—9 kiaccax y4eOHbIN mnpenmer «MartemaTukay
TPaIUIIMOHHO M3YYaeTCsl B paMKax CICAYIOIINX YYEOHBIX KypCOB: B
5—6 kmaccax — kypca «MartemaTuka», B 7—9 kiaccax — KypcCOB
«Anrebpa» (BkJIOYash ~ 3JEMEHTBI  CTAaTUCTUKHM W TEOpHU
BeposiTHOCTeN) n «I'eomerpusi». Hacrtosmieit mporpammoil BBOIUTCS
CaMOCTOSITEIbHBIN yUeOHBIH Kypc «BeposTHOCTh U CTaTHCTHKa».

Hacrosimeit nmporpamMMoil mpeaycMaTpUBAeTCsl BBIJICJICHHE B
y4eOHOM IUIaHE Ha Hu3y4YeHHe MareMaThuku B 5—6 kiaccax 5
Y4eOHBIX YaCOB B HEJIEJIO B TEYCHUE KaXKJ0r0 rojia ooydyeHus, B /—9
KJac cax 6 ydeOHBIX 4YacoOB B HEIENIO B TEUEHHE KaXKJIOT'0 rojaa
oOyuenwns,Bcero 952 ydyeOHBIX Yaca.

Temartnueckoe JaHUPOBAHUE y4eOHBIX KypCOB u
PEKOMEH/IyeMOe pachupeieiieHne Y4eOHOTO BPEMEHU [UISl U3YYCHUS
OTHEJIBHBIX TEM, IMPEUIOKEHHBIE B HACTOSIIECH HporpamMme, Halo
paccMaTpuBaTh ~ KakK ~ OPHUMEpPHbIE  OPUEHTHUPBI B  [OMOIIb
COCTaBUTENIO aBTOPCKOW paboueil mporpamMMbl M TIpEXJE BCEro
yuutento. ABTOp pabOodeil mHporpamMMbl BIIpaBe YBEIWYUTH HIH
YMEHBUINTH TPEJIOKEHHOE YHUCIIO Yy4eOHBIX 4aCOB Ha TEMY, YTOOBI
YriIyOuUTBCSI B TEMATHKY, 00Jiee 3aMHTEPECOBABIIYIO YUYEHHUKOB, HJIH
HallpaBUTh YCWJIHSI Ha HOpeoJoJIeHHe 3arpyaHeHuil. Jlomyctumo
TaK)Ke JIOKaJIbHOE IepepacnpeieyicHue U NepecTaHOBKAa AJIEMEHTOB
CcoJ/iep)KaHUsl BHYTPH JIaHHOrO Kiiacca. KoJan4ecTBO NPOBEPOUHBIX
pabor (TemMaTHYecKMi MU WUTOTOBBI KOHTPOJb KadyecTBA YCBOCHMS
Y4eOHOT'0 MaTepuaia) U UX THUII (CAMOCTOSITEIIbHbIE M KOHTPOJIbHBIE
paboTHI, TECTHI) OCTAIOTCSI HA YCMOTPEHUE yduTensa. Takke yduTesb

5



BIIpaBE YBEJIHWYWUTh WJIW YMEHBIIUTH YHCJIO YYEOHBIX 4HacOB,
orBenEHHBIX B IlpumepHoil paboueii nporpamme Ha o0oOuieHHE,
IIOBTOPEHUE, CUCTEMAaTHU3AIHIO 3HaHUH 0o0yJaromuxcsl.
EnmHCTBEHHBIM, HO IPUHIMINAIBHO Ba)KHBIM KPUTEPUEM, SIBISICTCS
JIOCTHIKEHHE PEe3yJIbTaTOB OOy4YeHHs, YKa3aHHBIX B HaCTOsIEH
IporpaMmMme.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA
YYEBHOI'O IIPEAMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

OcBoeHne yd4yeOHOro mpeamera «MareMaTuka»  JTOJIKHO
obecrreynBaTh JIOCTIDKCHHE Ha YPOBHE OCHOBHOTO  OOIIEro
o0pa3oBaHHs CIEAYIOIIUX JIMYHOCTHBIX, METAalpPEIMETHBIX U
MIPEeMETHBIX 00pa30BaTEIILHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3VJIbTATHI

JImgyHOCTHBIE pe3yJIbTaThl OCBOCHUSI TPOrpaMMbl  y4eOHOro
npeamera «MaTtemMaTuka» XapaKTepU3yHOTCS:

HanI/IOTI/I‘IeCKOC BOCIIUTAHUC!:

MPOSIBJICHUEM HHTEpeEca K NPOLIJIOMY U HACTOSIIEMY POCCUUCKOMN
MaTeMaTHKH, I[EHHOCTHBIM OTHOIIECHUEM K  JOCTHIKCHHSIM
pOCCUHMCKUX MaTe€MaTUKOB W POCCHHMCKOW MaTreMaTH4YEeCKOU
IIKOJIBI, K UICTIOJIb30BAHUIO dTUX JIOCTHXKEHUHN B JIPYTUX HayKax U
OpUKIadHbIXChepax.

FpamnaHCKoe 1 NYXOBHO-HPABCTBEHHOC BOCIIMTAHHUC!

TOTOBHOCTBIO K BBINTOJIHEHHUIO OOS3aHHOCTEH TpaKJaHWHA U
peanmu3anmuy  ero Iipas, IIPEJACTAaBICHHEM O MaTeMaTUYECKHUX
ocHOBax (YHKIIMOHHUPOBAHUSI PAa3JIUYHBIX CTPYKTYp, SIBICHHM,
OpoHeayp TpakJaHCKOro oOmecTBa (BBIOOPHI, OOPOCHI U TIp.);
FOTOBHOCTBIO K OOCY’KJICHUIO THYECKHX IPOOJIeM, CBSI3aHHBIX C
MPAaKTUYSCKUM IPUMEHEeHHEeM JIOCTH)KCHUIH HayKH, OCO3HAaHUEM
B@XXHOCTH MOPAIBbHO-3THUYECKUX NPHUHIUIIOB B JEATEIHLHOCTH
Y4€HOTO.

TpynoBoe BoctuTanue:

YCTAaHOBKOM Ha aKTHUBHOE yYacTHE B PEUICHHUHU NPAKTHUYECKHUX
3aJ1ad MaTEeMaTHYE€CKOW HAaIlpaBJICHHOCTH, OCO3HAHHMEM Ba>KHOCTHU
MaTeMaTH4YecKoro oOpa3oBaHUS HA MPOTSHKEHHUHW BCEH XKHU3HHU IS
ycrmemHoit  OpodeCCHOHAIBHON  ACSATEILHOCTH W Pa3BUTHEM
HEOOXO/MIMBIX YMEHHWI; OCO3HAaHHBIM BBIOOPOM U IOCTPOCHHUEM
WHIWBHUIYaJIbHOW TPAEKTOPUU OOpa30BaHUs M )KU3HEHHBIX IUIAHOB C
Y49ETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEIA.

DCTETHUECKOE BOCITHTAHUE:

CITIOCOOHOCTHIO K IMOILIMOHAIIBHOMY u 3CTETUYECKOMY
BOCOPHUSITUIO MaTeMaTHYECKHX OOBEKTOB, 3ajad, pelieHuu,
paccyXJIeHuu; YMEHUIO BUOETH MaTeMaTU4eCcKue
3aKOHOMEPHOCTHU B HCKYCCTBE.



HCHHOCTI/I HAYYHOI'O MO3HAHMWA:

OpUEHTalUuel B [AESATEJIBHOCTH Ha COBPEMEHHYIO CHUCTEMY
HAyYYHBIX IPEJCTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
YeJoBeKa, NMPUPOIbl U 00IIecTBa, IIOHUMaHUEM MaTeMaTHYeCKOMI
HayKH Kak c@epbl 4YeJIOBEYECKOW NesITeIIbHOCTH, OJTarnoB €&
pa3BUTHUSI W 3HAYUMOCTH  JJIsI  Pa3sBUTHUA  [UBWJIN3AIHU;
OBJIAJICHUEM SI3BIKOM MAaTEMaTHKH M MaTEMaTHYECKOW KyJIbTYpoOit
KaK CpeACTBOM MO3HAaHUsI MHpa; OBJAJEHUEM NOPOCTECHIIINMU
HaBBIKAMHU MCCIIENOBATEIBCKONH AEITEIBHOCTH.

dusnueckoe BocnuTanue, GOPMUPOBAHNE KYJIBTYPBI 30POBBS U
SMOINOHATIBHOTO OJIATOIOTY NS

TOTOBHOCTBIO IPUMEHSATHh MaTEMAaTHYECKHUE 3HAHUSI B HHTEpecax
CBOETO 3J0pOBbBs, BEICHUS 310POBOTO oOOpasza XWU3HU (3T0pPOBOE
nutaHve, cOajJaHCUPOBAHHBIA  PEXUM  3aHITHH W OTHbIXa,
perynspHas (u3ndecKas aKTHUBHOCTH); C(HOPMHUPOBAHHOCTHIO
HaBbIKa pedJICKCUU, IMPU3HAHUEM CBOCrO IIpaBa Ha OINHOKY U
TAKOI'0 K€ IIpaBa APYyTroro 4ejoBeKa.

DKOJOTHYECKOE BOCIHTAHHUE:

OpHeHTaluel Ha NPUMEHEHHE MaTeMaTHUYeCKUX 3HaHUH IJIs1
pelleHusl 3aJad B OO0JACTH COXPAaHHOCTH OKpY’Kalolled cpensl,
IUIAHUPOBAHMUSI  MOCTYNKOB W OIEGHKH WX  BO3MOYHBIX
MMOCJIEICTBUM UISI OKPY>Kalole cpeabl; OCO3HAHMEM II00aIbHOTrO
XapakTepa 3KOJOTHYECKUX NPOOJIEM M ITyTeH MX pEeUICHHUS.

JIMIHOCTHBIE Pe3y/bTaThl, 00ECTIEUMBAIONINE ANANTANIO0 00yJaomEerocs K
M3MEHSFOLLMMCS YCIIOBUSIM COLMAIBHOM M TPUPOTHON CPeJIbl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSIX HEOIPEAECIEHHOCTH,
MMOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO
JIeSITeIbHOCTh, B TOM 4YHCJIE YMEHHE YUYHUTHCA y IAPYTHUX JIOJEH,
MPUOOpETaTh B COBMECTHOM eI TEIIFHOCTA HOBBIC 3HAHUS, HABBIKH U
KOMIIETEHIIUU U3 ONbITA APYrUX;

HEOOXOAUMOCTBHIO B (DOPMHUPOBAHUN HOBBIX 3HAHWH, B TOM YHCIE
dopmynupoBaTh WAEU, MNOHSITHSA, THIOTE3bl 00 O0O0beKTax WU
SIBJICHUSIX, B TOM YHCJIE paHee HEe U3BECTHBIX, 0CO3HABATH AC(UIIUTHI
COOCTBEHHBIX 3HAaHWH W KOMIIETEHTHOCTEH, IUIaHUPOBATH CBOE
pa3BuUTHE;

CHIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYAaIHIO,
BOCIIPUHUMATH CTPECCOBYIO CHTYAIIUIO KaK BBI3OB, TPEOYOIIHH
KOHTPMeEpP, KOPPEKTUPOBATh NPUHUMAEMBbIE PEIICHUS U ASHCTBUS,
(bopmynmpoBaTr W = OHEHUBATH PHUCKH M IIOCJIEJICTBUS,
(popmupoBaTps OnbIT.



METAIIPEIMETHBIE PE3YJIbTATBI

MerTanpeaMeTHbIE pe3yiabTaTbl OCBOCHHSI IPOrpaMMbl  y4eOHOTO
rnpeaMeTa «Maremaruka» XapaKTepU3yIoTCs OBJIaJICHUEM
VHUBEPCANLHBIMU — HO3ZHAGAMENbHBIMU  OCliCMBUAMY, YHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU U YHUBEPCATLHLIMU PeYIAMUEGHbIMU
oelicmeusamu.

1) VHuueepcanvhvle — no3HagamenvbHvle — Oelicmeus — 00ecneuusaiom
Gopmuposanue  0OA308bIX  KOCHUMUBHLIX — NPOYECCO8  OOYUAIOUWUXCA
(oceoenue Memooog NOZHAHUA —OKPYIHCAIOWe20 Mupa; NnpuMeHeHue
JI02UYECKUX, UCCTe008AMENbCKUX — Onepayul, yMmeHuil pabomams ¢
uHgopmayuet).

ba3oBele nornueckue nenCTBUS:

— BBIABJIATH W XapaKTCPU30BaATh CYHMICCTBCHHBLIC IIPU3HAKHU

MaTeMaTUYCCKHUX OOBCKTOB, IMOHATHI, OTHOIICHHH  MEXIY
TIOHSITUSIMHU; dopmyupoBaTh omnpeJieJICHUs TMMOHSITHUM;
yCTaHaBJIMBAaTh CYILLIECTBEHHBIN OpU3HAK KJIacCU(UKAIINH,

OCHOBaHUs JJIsi 00OOIIECHUSI U CPaBHEHHsI, KPUTEPHUU HPOBOJIUMOTO
aHaIun3a;

— BOCIPHUHUMATH, dbopmynupoBath M NpeoOpa3oOBBIBATH
CY>KACHUS: YTBEPAUTEIIbHBIC U OTPHUIIATEIIbHbIC, SIMHUYHBIC, YaCTHBIC
" 00IIMe; yCIIOBHBIE;

— BBISIBJISITH MaTeMaTHUYE€CKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U
npotuBopeunsi B hpakTax, JJaHHBIX, HAOIOJICHUSIX U YTBEPIKJICHUSIX;
npeularaTb KPUTEPHUH JUISI  BBIABICHHUST 3aKOHOMEPHOCTEH |
NPOTHUBOPEYN;

— JneraaTh  BBIBOJBI C  HMCHOJIB30BAHWEM  3aKOHOB  JIOTHKH,
JIeAyKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHUH 10
aHAJIOTHUH;

— pa3dupaTh JOKa3aTeIhCTBA MaTeMaTHUYECKUX YTBEPKJICHUM
(mpsAMBIE U OT IPOTUBHOTO), MPOBOJAUTHE CAMOCTOSTEIBHO HECIJIOKHBIE
JIOKa3aTeIbCTBa MaTeMaTHYEeCKUX (akros, BBICTPanBaTh
apryMeHTaunuio, MIPUBOJIUTH MIPUMEPBHI u KOHTPIIPUMEDPHI;
00OCHOBBIBAaTh COOCTBEHHBIC PACCYKICHHUS,

— BBIOMpaATh CIIOCOO pemieHus y4deOHOW 3amaudm (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHHUs, BEIOUpaATh Hambosee MOIXOISIINN C
Y4ETOM CaMOCTOSITEIIBHO BBIJACIIEHHBIX KPUTEPHUEB).

bazoBrie HCCICA0BATCIIbCKUEC HCﬁCTBHH:

— HMCTOJIF30BaTh BOIPOCHI KaK HWCCIEIOBATEIILCKUIT MHCTPYMEHT
mo3HaHwus; (OPMYJIMPOBATH BONPOCHI, (PMKCHUPYIOIINE ITPOTHBOPE YHE,
npooJIeMy, CaMOCTOSITEJIbHO YCTaHaBJIMBAaTh HCKOMOE M JIaHHOE,
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(popMupoBaThE TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3HUIINIO, MHCHHUE;

— MIPOBOAUTH II0 CAaMOCTOSITEJIBHO COCTaBJICHHOMY IUIaHY
HECJIOKHBIN SKCIIEPHUMEHT, HeOoJIbIIIoe HCCIIeJOBaHNEe 1o
YCTaHOBJICHHUIO ocoOeHHOCTEeH MaTeMaTHYECKOTO o0OnBekrTa,
3aBUCUMOCTEH 0OBEKTOB MEXKIy COOOM;

— CaMOCTOSITEIIFHO (OpPMYITHpOBaTH OOOOMICHUS W BBIBOABI 1O
pe3yJsibTaTaM IPOBEAEHHOIO HAOIIOACHUS, UCCICIOBaHMs, OIICHUBATD
JIOCTOBEPHOCTD ITOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

— IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoIecca, a TaKXKe
BBIABUTAaTh IPEIIIOJIOKEHHUS O €TI0 Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pa6ota ¢ undopmarmeii:

— BBISIBJISITh  HEIOCTATOYHOCTh W HM30BITOYHOCTH WH(GOpPMALIHH,
JTaHHBIX, HEOOXOIUMBIX JUIS PELICHUS 3aladH;

— BBIOUpPATH, aHaAJM3UPOBATh, CHUCTEMaTU3UPOBATh u
WHTEPIPETUPOBATh HH(POpPMAIMIO pa3IMYHBIX BUIOB U (GopM
MpeJICTaBIICHHUSI;

— BBIOMpATH popmy OpeaCTaBICHUS uHpOpMaITHHA u
WLTIOCTPUPOBATh pellaeMble 3aJadd CXEMaMH, JuarpamMMaMH, HHOU
rpaduKOM U UX KOMOUHAIUSIMU,

— OLICHUBATh HAA&KHOCTh HWHGOOpPMALMHU IO  KPUTEPHSIM,
MPeA10KCSHHBIM YYHTEIIeM HITH copMyJIHPOBAHHBIM
CaMOCTOSITEIBHO.

2) Vuueepcanviivie KOMMYHRUKAMUGHBLE OelicmMEust 06eCcneuusaom
CHOPMUPOBAHHOCHI COYUANBHBIX HABBIKOG 00YHUAIOUJUXCSL.

Oo01ienue:

— BOCHPHUHUMATh U (POPMYyIHUpPOBaATh CYKJIEHHUS B COOTBETCTBHU
C YCJOBHUSIMH M LEJISIMH OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh
CBOIO TOYKY 3pEHMsI B YCTHBIX WU NHUCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUs 110 XOAy PELIeHUs 3a/layd, KOMMEHTUPOBATh OJIyYEHHBIN
pe3yibTar;

— B XOI€ OOCyXJIEeHMs 3aJaBaTb BOMNPOCHI IO CYIIECTBY
o0cyxaeMol TeMbl, TpOOJIEMBbI, pemaeMol 3aJlady, BHICKA3bIBaTh
UJEU, HalCJICHHbIE Ha IIOMCK pEUIEHUs; COIOCTaBIsITb CBOHU
CYXIEHHsI C  CYXIEHUSIMHM  Jpyrux  y4YacTHUKOB  JuaJjiora,
OOHapy’>XMBATh pa3JINYHe M CXOJICTBO IIO3WUIIMI; B KOPPEKTHOM
bopme popmympoBaTh pa3HOTJIACHS, CBOU BO3PAKCHHUS;

— IPEACTABIIATh PE3YyJbTaTbl PELUICHUS 3aJadd, dKCIIEPUMEHTA,
HCCJICJIOBAHUS, IIPOEKTa; CaMOCTOSITEJILHO BbIOMpaTh  (opmar
BBEICTYIUICHHSI C Yy4Y&TOM 3ajJad IIpe3eHTallud U OCOOEHHOCTeH
ayJIUTOPUU.
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CoTpyaHUYECTBO:

— [OOHMMAaThb U HCHOOJB30BaTh MNpEUMYIIECTBAa KOMaHIHOW u
HHIUBUIYAITBHOU pabdoThl npu pelieHuun Y4eOHBIX
MaTEeMaTHYECKHUX 3aJad;

— TIIpUHUMATh IeJIb COBMECTHOM JIEATEIbHOCTH, IJIAHUPOBATH
OpraHMu3alMi0 COBMECTHOW paboThl, pacHpeneisiTb BHIBI padoT,
JIOrOBapuBaThcs, OOCYXXJaTh TMpoLecc MW  pe3yJbTaT paboThl;
00001aTh MHEHHUS HECKOIBKHUX JIFOJEH;

— ydYacTBOBaTh B TPYNHOBEIX ¢dopmax padoTel (0OCyXIeHUs,
OOMEH MHEHHSIMHU, MO3T'OBBIC IITYPMBI U JIp.); BBIIIOJIHITH CBOIO 4acTh
paboThl M KOOPIMHHUPOBATH CBOM ACHCTBUS C JPYIHMH YiICHaAMH
KOMaH/JbI, OIICHHBATh KAa4uCCTBO CBOCTO BKJIaJa B O6IHI/Iﬁ OpoayYKT 11O
KpUTEPHUIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMH B3aMMOJICHCTBHSI.

3) Vuusepcanvuvie  pecynsmuensie  Oeiicmeus — obecnevugarom
Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCU.

CamoopraHu3anusi:

— CaMOCTOSTCJIBHO COCTaBISITh IUIAH, AaJrOPUTM  PCELICHHS
3agayd (WM €ro 4YacThb), BBIOMpATh CHOCOO pEmeHHsA ¢ Yy4IETOM
MMEIOIIMX CsI  PEcypcoB M  COOCTBEHHBIX  BO3MOYHOCTEH,
apryMeHTHPOBATh U KOPPEKTHUPOBATh BapHUAHTHl PEUICHUN C y4&ToM
HOBOW MH(pOpPMAaLIHH.

CaMOKOHTpOJIb:
— BJIQJETh CIIOCOOaMHU CaMOIIPOBEPKU, CAMOKOHTPOJIS Ipollecca
U pe3yabTaTa pelleHus MaTeMaTHUeCcKO 3a/1auu;
— TIpeABUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IpPH
pelIeHnu 3aJadd, BHOCUTH KOPPEKTHBBI B JE€ATEIBHOCTH Ha OCHOBE

HOBBIX  OOCTOSATENBCTB, HAWACHHBIX  OMMHMOOK,  BBIABICHHBIX
TPYAHOCTEM;

— OIIeHHUBATh COOTBETCTBHUE pe3yibTaTta JESITEJIBHOCTHU
MOCTAaBJICHHOW II€TM W yCJIOBUSM, OOBSICHITH  IPUYHUHBI

JIOCTHKECHUSI WJIM HENOCTHI)KEHHs IIeJN, HAaXOJUTh OMIMOKY, /aBaTh
OIICHKY MPHUOOPETEHHOMY OMBITY.

[TPEJIMETHBIE PE3YJIbTATDI

IIpenmeTHBle pe3ynbTaThl  OcBOeHUs IIpmMmepnHoit pabouei
MIporpaMMbl IO MaTeMaTHKE IPEJACTAaBJIICHBI MO IojiaM OOydYeHHs B
CIIEYIONIMX paszjiesax MporpaMMbl B paMKax OTIEJIbHBIX KYypPCOB: B
5—6 kmaccax — kypca «MaremaTtuka», B /—9 Kijlaccax — KypCOB
«Anredpa», «I'eomerpus», «BepossTHOCTh U CTATUCTHKA.

Pa3zBuTHe JOTHYECKNX MPEACTABICHUN U HABBIKOB JJOTHYECKOTO
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MBIIIJICHUA OCYIICCTBIIACTCA HA IPOTAXKCHHNU BCEX JICT O6y‘IeHI/I}I B
OCHOBHOI IIKOJIC B paMKax BCECX Ha3BaHHBIX KYpPCOB.
HpeﬂnonaraeTc;I, 9TO BBIITYCKHUK OCHOBHOH IIIKOJBI CMOXET
CTPOUTH BbICKa3bIBaHU s " OTpHUIIaHUusA BBICKaSBIBaHHﬁ,
pacno3HaBaTb MCTHUHHBIC WU JIOKHBIC BbBICKA3bIBaHUWA, NMPUBOJIUTH
IIpUMEPHLI U KOHTPIIPUMECPDBI, OBJIAACCT MOHATUAMMK: OIIPCACIICHUC,
aKkcuoma, TeopemMa, 10Ka3aTeJIbCTBO — U HAYYUTCS UCITIOJIb30BaTh
WX MIPU BBIMTOJIHCHU U y‘{e6HI)IX H BHeyqe6HBIX 3ada4.
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IIPUMEPHASL PABOYAS MPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKAY. 5-6 KJIACCbI

LEJN U3YYEHNSA YYEBHOI'O KYPCA

IIpuopuTeTHRIMHU IIEIIMH OOYUYEHHUs MaTeMaTHKe B 5—6 kiaccax
SIBJISTEOTCSI:

— TpoxopKeHHe (OPMHUPOBAHUS OCHOBHBIX MaTEMaTHYECKHX
TTOHSITHH (awuciio, BEJIMYMHA, reomMeTpudecKas ¢urypa),
o0ecreuynBaroIInX MIPEeMCTBEHHOCTh u IIEePCHEKTUBHOCTH
MaTeMaTHIECKOTO 00pa30BaHUs 00yUaIOIINXCS,;

— pa3BUTHE HHTEJUICKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH
00y4YaroIMXCs, IT03HABATSJIBHOW AaKTUBHOCTH, HCCICHOBATEIIHLCKUX
YMEHHUH, HHTepeca K U3yYSHHUI0O MaTEMaTHKH;

— IOoJABeICHHE O0yYaromIuxcs Ha JOCTYIHOM Uil HUX YPOBHE K
OCO3HaHUIO B3aMMOCBSI3H MaTEMAaTHKH U OKPYIKAIOIIErO MUPA;

— ¢dopmupoBaHue byHKIHOHATBHOU MaTeMaTHYSCKOU
rPaMOTHOCTH: YMEHHS pPaclo3HAaBaTh MaTeMaTHYECKHE OOBEKTHI B
pea’dbHBIX JKHU3HCHHBIX CHUTYyalHsX, HPUMCHSITH OCBOCHHBIC yMEHUs
JJIst peuleHus NPaKTHKO-OPHEHTHPOBAHHBIX 3a1a4,
UHTEPHPETUPOBATH IMOJIYYEHHBIC PE3yIbTAaThl M OLICHHMBATh HUX Ha
COOTBETCTBHE MPAKTHYECKON CUTYyaIlHH.

OCHOBHBIEC JIMHUU COJIEpKaHMUsI Kypca MaTeMaTHKh B 5—6
Kjlaccax — apudmeTrHyeckas ¢ TIeOMeTpHYecKasl, KOTOpbIe
pa3BUBAIOTCS HapayIelIbHO, Ka)k/1asi B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOM, OJHAKO, HE HE3aBUCHUMO OJHA OT JAPYroil, a B TECHOM
KOHTaKTe M B3auMojeicrBuu. Takxke B Kypce IPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMH ajJreOpbl U ONHUCAaTEeIbHON CTATUCTHUKU.

HNzyuenne apudmeTHUECKOro Marepuajla HadyMHAeTCs  CO
cucTeMarTu3alud M pa3BUTHUS 3HAHUW O HaTypaJbHBIX 4YMCHAX,
IIOJIyYEHHBIX B HadyaJabHOW wikoJe. IIpu 3TOM coBeplIeHCTBOBaHUE
BBIYHCIIUTEIILHONW TEXHUKH U (OPMHUPOBAHUE HOBBIX TEOPETHUYECKUX
3HAHUM COYETAaeTCss C Pa3BUTHEM BBIYHUCIHUTEIBbHOW KYJIbTYpbI, B
YaCTHOCTH C OOyYYEHHEM TMIPOCTeHINMM MpuUéMaM NOPUKUAKA |
OLIEHKM pe3yJIbTaTOB BblUMCIEeHUH. M3yueHue HaTypanbHBIX 4YHCEN
pojoJrKaeTest B 6 Kijacce 3HAaKOMCTBOM C Ha4aJIbHBIMH ITOHSATHSIMU
TEOPUHU IAEIUMOCTH.

Jlpyroii KpyITHBIN OJIOK B cCOAepKaHUU apuPMETHIECKON JTMHUN —
3T0 Jnpobu. Hawano wn3ydeHus: OOBIKHOBEHHBIX M JE€CSITHYHBIX
pobeil OoTHeceHO K 5 kiaccy. OTO IEpBBIH dTall B OCBOCHHUHU
npobeil, Korma MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HIESIMHU,
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MOHATHUSIMA TeMEBI. [Ipu 3ToM paccMoOTpeHHEe OOBIKHOBEHHBIX TPOOCH
B IIOJIHOM OOBEME NPEAIIECTBYET M3YUYCHHUIO ACCATHYHBIX APOOCi,
9TO IMEJIECOO0pa3HO C TOYKH 3PCHUS JIOTUKH HU3I0KCHUS JYHUCIOBOU
JIMHWUM, KOTJ1a TpaBWIa ASHCTBUH C ASCATHYHBIMH OPOOSMH MOKHO
000CHOBATH YK€ M3BECTHBIMHM AJITOPUTMaMH BBIIIOJIHEHUS JEHCTBHUH
C OOBIKHOBEHHBIMU ApPOOsIMU. 3HAKOMCTBO C ACCATUYHBIMU APOOSIMU
pacmupuT  BO3MOXXHOCTH  JJIsI MOHHUMAaHHSA  OOYYaroIIHUMHUCS
MPUKJIAJHOTO NPUMEHEHHUs] HOBOH 3alHUCH TPU HU3YUYCHUHU JPYTUX
MpeIMETOB W MPU MNPAKTHYECKOM Hcroiib3oBanun. K 6 kiaccy
oTHecEH BTOpPOH »Tam B HW3YYCHHUHU JpOOEH, TAEC NPOUCXOIUT
COBEpIIICHCTBOBAHUE HAaBBIKOB CpaBHEHUS W MpeoOpa3OBaHUSA
poOel, OCBOGHHE  HOBBIX  BBIYUCIUTEIBHBIX  aJITOPUTMOB,
OTTaYMBAaHUE TEXHUKWU BBIYUCIEHUH, B TOM YHCJE 3HAYEHUU
BBIpaKCHUI, CONlepKalIuX U OOBIKHOBEHHBIC, U ACCATHYHBIC ApOOH,
YCTAHOBJICHUE CBsI3€d MEXJYy HHUMH, PacCMOTPEHHUE IIPUEMOB
pemieHust 3amad Ha apobu. B Hawame 6 kijmacca TIPOUCXOOUT
3HAKOMCTBO C MOHSITUEM IPOLEHTA.

OCOOCHHOCTBIO HW3YUYCHHS IIOJIOKUTEIIBHBIX M OTPHLATEIBHBIX
4yces SIBJSIETCS TO, YTO OHU Tak)Xe MOIyT paccMaTpuBaThCs B
HECKOJIbKO »dTamoB. B 6 Kiracce B Hadajie W3YYCHUS TEMBI
«ITonoxutenpHbIe U OTPUIIATEIbHBIC YHCIIA» BBIACISIETCS MOATEMA
«enple yncna», B paMKax KOTOPO 3HAKOMCTBO C OTPULIATEIbHBIMU
4ycJIaMU M JEUCTBUSIMU C MOJOXUTEJIBbHBIMA M OTPULATEIbLHBIMU
YHUCJIaMU HPOUCXOAUT Ha OCHOBE COAEPIKATEJIBHOTO Ioaxona. DTo
IIO3BOJIIET Ha JOCTYIHOM YPOBHE IIO3HAKOMUTH Y4YalllUXCs
NPAKTUYECKU CO BCEMU OCHOBHBIMM HOHSITHUSIMU TEMBI, B TOM YHCJIE
U C TIpaBUJIaMH 3HaKOB MpPU BBIINOJHEHUU apUPMETHYSCKUX
nercTBuil. MI3yyeHue pallmoHalbHbIX YHCEJ HA 3TOM HE 3aKOHYHUTCS,
a OyImeT mpoOIOKEHO B Kypce anredopsl / Kilacca, YTO CTaHET
CIEAYIOUIMM IMPOXOJIOM BCE€X MNPUHUUINHAIBHBIX BOMNPOCOB, TEM
caMbIM pa3JieJIeHHe TPYAHOCTEH oOJyieryaeT BOCIPHUSITHE MaTepHuala,
a pacmpeneleHWE BO BpPEMEHH CHOCOOCTBYET  IIPOYHOCTH
MpUoOpeTaeMbIX HABBIKOB.

IIpu oOyuyeHHUH pEIIeHUI0 TEKCTOBBIX 3ajJady B 5—6 kiaccax
HCHOJIB3YIOTCS apu(PMeTHYeCKne TPUEMBI pEHICHUs. TeKCTOBBIC
3ajJ1a4uu, periaeMble IpH OTPabOTKE BBIUMCINTEIBHBIX HAaBBIKOB B5—
6 kJraccax, paccMaTpPUBAIOTCS 3aJa4vM CJIEAYIOIUX BHUJIOB: 3aJa4M Ha
JBUKCHUE, Ha  YacTwy, Ha  IOKYIKH, Ha  paborty u
MPOU3BOAUTEIBHOCTb, HA MPOLEHTHI, HA OTHOLIEHUS U OPOMOPLHU.
Kpome Toro, oOyuarommecsi 3HAKOMSITCS C TPUEMAMH PEIICHUS
3a7a4 nepeOopoM BO3MOXXHBIX BapHaHTOB, ydaTcsa paboraTe C
nHopmanuei, mpeacTaBiIeHHON B ¢opme TabIUI WIIN JUarpaMM.

B IIpumepnoit paboueit nporpaMmme OpeayCMOTPEHO
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dopmupoBanue MPOTICICBTUICCKUX anreOpandecKux
npexcraBjieHuii. bykBa Kak CHMBOJ HEKOTOPOTO 4YHCia B
3aBUCUMOCTH oT MaTeMaTHYECKOTO  KOHTEKCTa BBOJIHUTCS
mocTeneHHO. bykBeHHass CHMBOJIMKA IITHPOKO MCITOIB3YyEeTCs TIPEKIe
BCETO JUIS 3aIIUCH OOIIMX YTBEP)KJACHUU M MPEUIOKESHUH, (opmyIl, B
YaCTHOCTH JUISI BBIYMCIICHUSI TEOMETPUUYECKUX BEJIMYWH, B Ka4eCcTBE
«3aMECTHUTEeNs» JHCIa.

B kypce «MaremaTtukn» 5—6 KiraccoB NpeJcTaBiieHa HarjsaHas
reoMeTpHsi, HanpaBJIEeHHAs: HAa pa3BUTHE OOPa3HOrO MBIIICHUS,
IIPOCTPAHCTBEHHOTO BOOOPaXCHUsI, N300pa3sUTECIbHBIX YMEHHUH. DTO
BaXKHBIA 3Tan B U3yYEHUU I'€OMETPHH, KOTOPBIH OCYIIECTBIISIETCS
Ha HarJsiTHO-IPAaKTHUYECKOM YPOBHE, OINHUpAETCsl Ha HAarJIsIHO-
oOpa3HOe MBIIUJICHHE OOydYaromuxcs. boipImas poJib OTBOIHUTCSA
MIPaKTHIESCKOMN JICSITEIBHOCTH, OTEBITY, SKCIEPUMCHTY,
MozaenupoBanuio. OOydaromuecss 3HaKOMSITCS C T'€OMETPUUYECKUMU
¢urypamMm Ha MIIOCKOCTH U B ONPOCTPAHCTBE, C UX NPOCTCHITUMU
KOH(pHUTypanusiMi, y4aTcsi U300pakaTh WX Ha HEJIMHOBAaHHOW U
KJeTdyaTou Oymare, paccMaTpuBarOT UX ODpocTelmime cBoicTBa. B
Oporecce W3y4YeHUS HarJsiAHONW TeOMETPHUH 3HAHUS, MOJYYCHHBIC
o0ydJaromuMuCs B HAYaJIbHOW IIIKOJIC, CHUCTEMAaTH3HUPYIOTCSI W
pacumpsroTcs.

MECTO YUEBHOI'O KYPCA B YUEBHOM IIJTAHE

CornacHo yuyeOHOMYy IulaHy B 5—6 kiaccax wu3ydaercs
WHTETPUPOBAHHBIN TpeameT «MareMaTHKa», KOTOPBI BKIIIOYAET
apudmeTndeckuii MaTepuall M HarJsIIHYI0 T'€OMETPHIO, a TaKKe
MIPOIIEJIEBTUYECKUE CBEJICHUSI M3 alreOpbl, 2JIEMEHTHI JIOTUKH U
Hadaya oNMcaTeJIbHONW CTaTUCTUKH.

V4eOHBIM IUIaH Ha W3y4YeHHE MaTeMaTUKH B 5—6 kiaccax
OTBOJHUT HE MEHEE 5 y4eOHBIX 4acOB B HEJEJIO B TCUCHHUE KaXKIOTO
roja o0yudeHwus, Bcero He MeHee 340 y4yeOHBIX 4acoB.

COJEPXAHME YYEBHOI'O KYPCA (110 T'OJIAM OBYYEHI )
5 knacc

Hamypansusie uucna u nyo

HarypanbHoe wuwuciio. Psa  HatypanbHbix uuceld. Ywucno O.
MN3o00paxkenne HaTypaJIbHBIX YHCEJI TOYKAMH Ha KOOPJIMHATHOU
(9uCcI0OBOM) MPSAMOH.

ITosunmnonHast cucremMa cuuciaeHus. Pumckast Hymepanus Kak
MIPUMEP HENMO3ULIMOHHOW CUCTEMBI cuuciieHus. JlecsiTuuHas cucrema
CUHCJICHMUS.
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CpaBHeHHE HATypaJbHBIX YHCEJ, CPABHCHUE HATYPAIbHBIX YHCEN
¢ HynéMm. CnocobObl cpaBHeHUs. OKpyIrJIeHUE HATypadbHBIX YHCEI.

Crio)KeHue HAaTypaibHBIX YHCEJ; CBOWCTBO HYJIS MPHU CIIOKCHUH.
Brruntanue kak JIeWCTBHE, OOpPATHOE CIIOKCHHIO. Y MHOXCHHUEC
HATypaJdbHBIX YHCEJ; CBOWCTBA HYJSI U €AWHHUIBI IIPU YMHOXXCHHU.
Jlenenue kak JeWcTBUE, OOpaTHOC YMHOXCHUIO. KOMMIOHEHTHI
JCHCTBUH, CBSI3b MEXKJY  HUMH. IIpoBepka  pe3yibTara
apudpmeTHdeckoro neicteus. [lepeMecTUTEIbHOE U COYETATEIIHHOC
CcBOMCTBa (3aKOHBI) CIIOKCHHUSI U YMHOXCHHUS, PACIPEICIUTCIHHOC
CBOMCTBO (3aKOH) YMHOYKCHHUSI.

Hcnonw3oBanue OykKB JUis OO0OO3HAYCHUSI HCU3BECTHOTO
KOMIIOHCHTA U 3alUCHU CBOUCTB apUPMETUUYCCKUX ICUCTBUIA.

Jleaqutenu W KpaTHBIC YHCIA, PA3JIOKCHUE HA MHOXXHUTEIH.
IIpocteie u cocTtaBHbIC uncia. [Ipusnaku nenumoctd Ha 2, 5, 10,
3, 9.JleneHue C OCTaTKOM.

CreneHb ¢ HAaTypaJdbHBIM IOKa3zaTeJIeM. 3aIlich YHCIJIa B BUJIC
CYMMEI pa3psITHBIX ClIaracMBbIX.

YucnoBoe BBRIpa)KeHHE. BBIMUHUCICHUE 3HAYCHUN YHCIIOBBIX
BBIPA’KEHUM; MNOPSINOK BBIINOJHEHUs AeicTBuil. Mcrnonbs3oBaHue
OpU  BBIYHUCICHHUSIX MEPEMECTUTECIILHOTO ¢ COYETaTeIhHOTO
CBOWCTB (3aKOHOB) CJIOKCHHUS M YMHOCHUSI, PACIpeAeITUTSIILHOTO
CBOMCTBA YMHOXXCHHSI.

Jlpoou
IIpencraBnenue o npodU Kak criocoOe 3amycH YacTH BEJIMYUHBIL.

OO0bikHOBeHHBbIe ApoOu. [IpaBHibHBIE W HEINpaBUIIbHbIE JPOOU.
CwMmerranHas Apo0Ob; MOPEICTABICHUE CMEIIaHHOW apoOu B BHIC
HENpaBWJILHONH JapOoOM W BBIJCJICHHE IEJIOH dYacTH dYHucia U3
HenpaBUJILHONU Apodu. M3o0pakeHue apobdeit ToukaMu Ha YUCIOBOM
npssmoii. OcHOBHOe cBoHcTBO Japobu. CokpamieHue apooeit.
ITpuBenenune npobu k HOBOMY 3HameHareno. CpaBHeHHE ApoOEii.

CroxeHue U BEIYUTAHUE Ipo0eil. YMHOXKCHHE U AeJIeHUe npo0eii;
B3aMMHO-00paTHbIe Jpobu. HaxokaeHne 4acTH [eyioro u 1ejoro Io
€ro 4acTH.

Hecsitmunast 3anucek gpoOeii. IlpencraBienne aecaTHYHONW Ipodu
B BHUAE OOBIKHOBEHHOW. WM300pakeHue JIeCATHYHBIX Japobeld
TOYKaMHU Ha YUCIOBOU mpsiMoili. CpaBHEHHUE AECATHYHBIX APOOEii.

Apudpmernyeckue  ACHCTBHA C  JCCATHYHBIMH  JIPOOSIMU.
OxpyrieHue JecCITUIHBIX JApo0eii.

Pewienue mexcmoguvix 3a0au
Pemntenne TEKCTOBBIX 3adad  apUPMETHIECKHM CITOCOOOM.
Pemenune mormueckux 3anad. Pemienme 3amau mepeGopoM Bcex
BO3MOJXXHBIX BapUaHTOB. lcrioib30BaHUE MpPU PEUICHUU 3ajiay
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TAOJINIL U CXEM.

Pemenne 3apad, cojepskaniux 3aBHCHMOCTH, CBSI3BIBAOIIHAC
BEJIMYUHBI: CKOPOCTh, BpPEMs, PAaCCTOSHHUE; IIeHAa, KOJHNYECTBO,
CTOUMOCTh. ENWHUIIBI U3MepeHus: Macchl, O00BEMa, IICHBI;
paccTosiHUsI, BpPEeMEHH, CKOpocTH. CBsA3b MEXAy CIUHHUIIAMHA
U3MEPEHUS KaKTOW BEITHIUHEL.

PenreHue OCHOBHBIX 3ajlad Ha APOOU.

IIpencraBinenne JaHHBIX B BUIE TAOIHUIl, CTOJIOYATHIX THUATrPaMM.

Haznaonaa ceomempusn

Harnsgaele npencraBieHns o ¢urypax Ha INIOCKOCTH: TOYKa,
npsimasi, OTpe30K, JIy4d, Yyroj, JoOMaHas, MHOIOYTOJIbHUK,
OKpPYKHOCTb, Kpyr. VYroua. Ilpsmoii, octpselii, Tynou wu
Pa3sBEPHYTHIN YIJIBL.

JnuHa oTpe3ka, MeTpu4YecKHe €JWHWULbI AIWUHBL JinHa
JIOMaHOM, NMEepUMETp MHOroyrojibHuka. M3mMepeHue u noctpoeHue
YTJI0BC ITOMOIIBIO TPAHCIOPTHUPA.

Harnsigaele tnipencraBieHuss o ¢urypax Ha IIJIOCKOCTH:
MHOTOYTOJIBHUK; NOPsIMOYTOJIBHHUK, KBaJpaT; TPEYyrOJIbHUK, O
paBeHCTBE QUTYD.

N306paxxeHne ¢uryp, B TOM UYHCIIE Ha KJIETYaTOil Oymare.
ITocTtpoeHue koHUTYpalUi U3 YacTCH MPsIMOM, OKPY>KHOCTH Ha
HEIWHOBAaHHOW W KieTdaToil Oymare. lcrmomp30BaHHME CBOWMCTB
CTOPOH U YIJIOB MPSAMOYTOJIBHUKA, KBaJpaTa.

IImomane NpAMOYTOJIFHUKA M MHOTOYTOJIBHHKOB, COCTAaBJICHHBIX
U3 TIPSIMOYTOJIBHUKOB, B TOM 4Hcie (QuUryp, n300paxEHHBIX Ha
KJeryaTtoi 6ymare. EqHUIIBI M3MEpEHUs TUIOMIAH.

Harnsaaele mipenctaBieHHs O MPOCTPAHCTBEHHBIX (QHUIrypax:
NPSAMOYTOJIbHBIN napaJjuleJIeNuIe, KyO, MHOTIOI'paHHUKH.
M3o00paxkenne mNpocTeHIINX MHOTOTPAHHUKOB. Pa3BEpTkH KkKyOa u
napamenenunena. Co3maHue Mojeled MHOTOTPaHHUKOB (M3
Oymaru, MpoOBOJIOKH, INTACTHUIIMHA U JIP.).

OO0BEM MOPAMOYTOJIBHOTO MNapajuliesienuiena, kKyb6a. Eauauns
n3MepeHus ooréma.

6 kiacc

Hamypanvuvie uucna

Apudmernueckue I€HCTBUSI C MHOTO3HAYHBIMU HaTypaJIbHBIMHU
YHCIaMU. YuciioBble BBIPA)KECHUS, HOPs 10K AeNCTBU,
HCIIOJIb30BaHWE CKOOOK. Mcrosb30BaHWe TIpU  BBIYHUCIICHHSIX
MEPEMECTUTEIIBHOIO UM COYETATEJIbHOTO CBOWCTB CIIOKEHUS H
YMHOKEHHS, pacnpeeTuTENBHOTO CBONCTBaA YMHOKEHHUS.
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OKpyTJieHHEe HATYyPaAIBHBIX YHUCEI.

JlenmuTenu n KpaTHBIC 9WCiIa; HAMOOJIBINUK OOIIHN JECITUTEITh U
HanmMeHbIIlee o0IIee KpaTHoe. JIeTuMOCTh CYMMBI U MIPOU3BCIACHUS.
JleneHue ¢ ocTaTKOM.

Hpoou
OOBIKHOBEHHAs! JIpoOb, OCHOBHOE CBOMCTBO JPOOM, COKpalieHue

npoOeii. CpaBHeHHE U yHopsiiouynBaHue Apooeii. Penienue 3amay Ha
HaXO0XJCHUE YaCTH OT IEJIOTO W IIEJOro Io ero 4dactu. [poOHoe
YHUCIIO KaK pe3ynbTar JeieHus. [IpencraBieHue IecITUIHOW apoou
B BHUJC OOBIKHOBCHHOW JpoOM W BO3MOXXHOCTh IIPEICTABICHUS
OOBIKHOBCHHOU NIpoOW B BHUJC NECATUYHOW. JlecsaTuunbie Apodu u
MeTpuYeckass cucrema wmep. ApudmeThdeckue ASUCTBHA U
YHUCJIIOBBIC BBIPAKCHHUSI C OOBIKHOBCHHBIMU U JICCATUYHBIMU
ApOOsSIMU.

OtHomieHue. JlesieHne B JaHHOM OTHOIICHHUHM. Macmitao,
nporiopiusi. [I[puMeHeHue IPONOPILNI IPH PEIICHUU 3aj1ad4.

ITonsitue mporeHTa. BbIunciIeHHUE TPOIICHTA OT BEJIWYHUHBI U
BEJIMYUHBI 110 €€ MPOICHTY. BhIpaxkeHHe MPOIEHTOB JASCATUYHBIMU
npob6simu. PerieHne 3ajad Ha MPOIEHTHI. BbIpakeHHE OTHOIICHHUS
BCJIMYHH B MPOIICHTAX.

Ilonoxcumensusle u ompuyamensusvle wucia

ITonoxxurenpHbIe U OTpULIATENbHBIC YHcia. Llenble uncia. Monynb
4quciia, TeOMEeTpHUYEecKasi HWHTEepIIpeTanusi MOAYJsl  dYHucia.
N306pakeHne uYncen Ha KOOPAWHATHOU TIipsiMOod. UYmMCIIOBBIEC
npoMexxyTku. CpaBHeHHEe uYHcell. ApudMeTnyeckue AeHCTBUS C
MOJIOKUTEIBHBIMH U OTPUIATEIIHFHBIMHU YHCIIAMU.

IIpssmoyronpHast  cucremMa  KOOPAWHAT  HA  IUIOCKOCTH.
KoopamnaaTrsel TOUkM Ha INIOCKOCTH, abcuwcca W OpJAMHATA.
ITocTpoenne Touek u pUryp Ha KOOPAUHATHON INIOCKOCTH.

bykeennvie evipasicenus

IIpumenenne OyKB IS 3aIUCH MaTEMAaTHYECKUX BBIPAXKEHUU U
npeuioxkeHnii. CBoiicTBa apudMeTnyeckux JeiicTBuil. bykBeHHBIC
BBIDA)KEHUSI M 4YHCJIOBBIE IIOJACTAaHOBKH. ByKBeHHBIE paBEHCTBA,
HaXO0JEHHE HEW3BECTHOTO KOMMOOHEHTa. PopMyibsl; (OPMYIIHI
rnepuMeTpa M IUIOMAJAM NpPsIMOYrOJbHHUKA, KBajpara, oO0béma
rnapajuiesernuiiesia u Kyoa.

Pewienue mexcmoswvix 3aoau
Pemienre TEKCTOBBIX 3amad apuMETHYESCKUM CIOCOOOM.
Pemenue jorudeckux 3anaad. PemieHwe 3amad mmepebopoM Bcex
BO3MOYKHBIX BapHAHTOB.
PemeHne 3amad, COICPIKAIMX 3aBHCUMOCTH, CBSI3BIBAIOIIUX
18



BEJIMYUHBI: CKOPOCTH, BpEMsl, PACCTOSIHUE; II€Ha, KOJHUYECTBO,
CTOUMOCTB; IIPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM padboThl. EnuHUIIBI
U3MEPCHUS: MAacCHhlI, CTOUMOCTH;, paccTosHus, BpESMEHH,
ckopoctH. CBs3p MEXAY COUHHUIIAMU H3MEPEHUS KaXKIOU
BEJIHUYHUHBI.

Pemienne 3a/1ad4, CBSI3aHHBIX c OTHOIIICHUEM,
MPOTIOPIUOHATBHOCTH IO BCJINYUH, MPOLIEHTaMU; peulenue
OCHOBHBIX 3a/1ad Ha JPOOHU IPOIICHTEHI.

O1eHKa u OPUKHAIKA, OKpYTJICHUE pe3ynbTara.

CocraBneHne OyKBEHHBIX BBIPA)KCHHUHN IO YCIIOBUIO 3aJa9H.

IIpencraBneHmne MOaHHBIX C TOMOIIBIO TaOJHWII W JOHATPAMM.
CronbuaTeie nuarpaMMbl: UTEHUE U ITOCTpOoeHUE. UTeHne KpyroBbIX
JuarpaMM.

Haznaonasa zeomempus

Harnsigaele npeacraBiieHuss 0 GUrypax Ha IUIOCKOCTH: TOYKA,
npsimMasi, OTpPe30K, Jyd, YyroJ, JOMaHas, MHOIOyroJbHUK,
4eThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHOE pacnojio)keHue JABYyX MPSIMbIX Ha [JIOCKOCTH,
ImapajajaeIbHbIC npsAMBbIC, NEePpNCHAUKYJIAPHBIC IIpsAMBIC.
3mepeHne paccTOSTHUMN: MEXKIy JBYMsI TOYKAMHU, OT TOYKH IO
OPsIMOiA; INIMHA MapIIpyTa Ha KBaJApaTHON CEeTKe.

H3MepeHne W MHOCTPOSHHUE YIJIOB C MOMOIIBIO TPAHCIIOPTHUPA.

Bunsl TPEYTrOJIbHUKOB!: OCTPOYTOJIbHBIH, PSIMOYIOJIBHBIN,
TYyHOYIOJIBHBIH; paBHOOEIPEHHBIIA, PaBHOCTOPOHHUM.
YeThIpEXYTroJIbHUK, OpUMeEPbI 4eThIPEXYTOJIBHUKOB.

I[IpsaMOyrompHUK, KBaJapaT: HWCIIOJIB30BAaHHE CBOWMCTB CTOPOH,
yrioB, guaroHaineil. M3oOpakeHue reoMeTpudeckux Guryp Ha
HEJIMHOBAHHOI OymMmare ¢ WCIIOJIb30BAaHUEM IIUPKYJIS, JIUHEHKH,
yroiabHHKa, TpaHcnopTupa. [locTpoenus Ha kieTyaTo Oymare.

ITepumerp w™mHOroyronpHuka. Ilousitue 1womann GUTYpHI;
eIUHUIBI W3MEpeHUs IuIoanu. IlIpubmmkEHHOS HU3MEpEeHUE
wromanu  guryp, B TOM YHCJIE€ Ha KBaJpaTHOM CeTKe.
IIpubmmxénHoe wW3MepeHHe JUIMHBI OKPYXKHOCTH, IUIOIIAJIN
Kpyra.

CuMMeTpus: LeHTpallbHasl, OCeBasl U 3€pKajlbHasi CUMMETPHUHU.
TTocTpoeHue CUMMETPHUYHBIX (UTYD.

Harnsaaele mipencTtaBiIeHHs O MPOCTPAHCTBEHHBIX (QHUTypax:
napajuiejienumes], Kyo, npusMa, NMUpamMuaa, KOHYC, IWIHHJID, IIap
n cdepa. HzobpaxeHne mnpocTpaHCTBEHHBIX ¢uryp. Ilpumepsl
pa3BEPTOK MHOTOTPAHHUKOB, MWIMHApa ©W KoHyca. Co3maHue
MoOJieJIe TPOCTPAaHCTBEHHBIX ¢uryp (m3 Oymaru, ITpPOBOJIOKH,
IUIACTUJIMHA U JIP.).
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ITousitne o00bEMa; enuHUNBl uU3MepeHHss o00béMa. OO0BEM
MPSIMOY OJIBHOT'O Hapaieljienuieia, Kyoa.
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TJTAHAPYEMBIE ~ TIPEIMETHBIE ~ PE3YJIETATEI ~ OCBOEHMSI
IIPUMEPHOM PABOYEM IIPOTPAMMBI KYPCA (IO TOAAM
OBYYEHMUS)

OcBocHue yueOHOro Kypca «Marematuka» B 5—6 kiaccax
OCHOBHOM IIKOJIBI JOJDKHO OOCCIICUYMBATH JIOCTHMIKCHHE CJICTYFOIINUX
MPEIMETHBIX 00Pa30BaTCIBHBIX PE3yJILTATOB:

5 xiacc

Yucna u eviuucnenus

— ITornMaTh U NPaBUIILHO YyNOTPEOISITH TEPMHUHBI, CBSI3AHHBIC C
HATypaJbHBIMH  YHCJIAMH, OOBIKHOBEHHBIMH W  JECSITHYHBIMH
POOsIMU.

— CpaBHUBAaTh M  YINOPSAJAOYMBATH  HaTypaJbHBIE  YHCIIA,
CpaBHHBAaTh B TPOCTEHIIMX CiIyd4asx OOBIKHOBEHHBIE JpoOH,
JIECSTUYHBIC APOOH.

— COOTHOCHUTH TOYKY HAa KOOPAWHATHOM (YHCIIOBOIT) MpsIMOi C
COOTBETCTBYIOIIMM €M YHCIOM M H300pakaTh HaTypaJbHBIC YHCIIA
TOYKaMHU Ha KOOPIAHHATHOMN (YHUCIIOBO) IIPSIMOIA.

— BeimonHsATe apudMeTHUecKHe JAEUCTBHSI C HAaTypaJIbHBIMHU
YHCIIaMU, C OOBIKHOBEHHBIMH JAPOOSIMH B MPOCTECHININX CIIydasiX.

— BrImosHsATE NpoBepKy, MPUKHUAKY pe3ybTaTa BEIYHUCICHUH.

— OXpyraaTh HaTypaJIbHBIC YHCIA.

Peuwienue mexcmogvix 3aoau

—  Pemarp TekcTOBBIE 3ajaud apU(PMETHUYECKHUM CIIOCOOOM M C
TMOMOIIBI0O OPTaHMU30BAHHOTO KOHEYHOTO Iepedopa BCEX BO3MOXKHBIX
BapHUaHTOB.

—  Pemarp 3amaum, conaeprkammue 3aBUCHUMOCTH, CBSI3BIBAIOIINE
BEIUYUHBI: CKOPOCTb, BpEMs, PACCTOSHHUE; I€Ha, KOJMYECTBO,
CTOUMOCTb.

—  Hcnons3oBaTth KpaTKHe  3allucHy, CXEMBI, TaOJIU B,
0003HAUYECHHNS IPH PEUICHUH 3a]1ad.

—  Ilonp30BaTbCsi OCHOBHBIMHM €IUHHUIIAMH HW3MEPEHUs: LEHBI,
MAaccChl; PACCTOSIHUS, BPEMEHH, CKOPOCTH; BBIPAXXaTh OJHHU €IHUHUIIHI
BEIIUYWHBI Yepe3 ApyTrue.

— W3Bnekarp, aHaJIU3UPOBATh, OIEHHMBATH HH(OpPMAIUIO,
MIpe/ICTaBJICHHYI0 B  Ta0iuIle, Ha CTOJN04YaTo¥  Jamarpamme,
HHTEPIPETUPOBATH NPEACTABICHHBIC JTaHHBIC, MCIIOJIb30BAaTh TAaHHBIC
pH PEIIeHUH 3a7ad.

Haznaonan zeomempusn
—  ITlonb30BaThbCs TEOMETPUUECKUMH ITOHSATUSIMHU: TOYKA, MpsiMasl,
OTPE30K, JyY, YroJl, MHOIOYTOJILHUK, OKPYXHOCTb, KPYT.
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—  IIpuBoauts npumepsl 0O0bEKTOB OKPYIKAIOIIETO0 MUPA,
UMEIOMNUX GOPMYy U3YyHYEHHBIX T€OMETPUUECKUX (QuUryp.

—  Hcmnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C yIJIAMH:
BEpIIIMHA CTOPOHA; C MHOTOYT'OJIbHUKAMU: YI'OJI, BEpPILINHA, CTOPOHA,
JIMAaroHaJIb; C OKPY>KHOCTBIO: paJNycC, JUaAMETpP, ESHTP.

—  MHzoOpaxaTp wW3y4YeHHBIE TE€OMETpHYECKHEe (UTYypsl Ha
HEIIMHOBAHHOW W KJIETYATOH Oymare ¢ MOMOMIBIO MUPKYJIIS U JIMHESHKH.

—  Haxoaute IJIMHBI OTPE3KOB HEIOCPEJACTBEHHBIM H3MEpPEHHUEM
C IIOMOIIBIO JWHEHKH, CTPOUTH OTPE3KH 3aJaHHOM JIWHBI;, CTPOUTH
OKPYIKHOCTB 3aJJaHHOT'O pajuyca.

—  Hcnomnp3oBaTh CBOICTBAa CTOPOH WU YIJIOB MPSIMOYTOJILHUKA,
KBaJpaTa IJIsl UX IIOCTPOCHHUS, BBIYUCICHUS TUIOIAAN U IIEPUMETpA.

— Brruucnsate IEPUMETP u JIOaAb KBajpara,
MPSIMOYTOJILHUKA, (PUTYp, COCTABIICHHBIX U3 NPSIMOYTOJIBHUKOB, B TOM
qncie Guryp, ni300pakEHHBIX Ha KJIeTYaTOH Oymare.

—  Ilomp3oBaThCsi OCHOBHBIMH ~ METPHUYECKHUMH  €AUHHUIIAMH
U3MEPCHUA MJINMHBI, IJIOIIaau; BbIpaxaTb OJHU C€AWHHUIIBI BCIINYHNHDBI
yepes Apyrue.

—  PacmosnaBartsb mapauleJIeTnIen, KyO, HCIIOJIB30BATh
TEPMUHOJIOTHIO: BEpIINHA, peOpo TpaHb, HW3MEPEHHUs; HAXOJUTH
HW3MEpeHUs Mapajuieyenumnena, Kyoa.

—  Bpruucaate 00bEM Ky0a, mapajuiesienuiiesia Mmo 3aJaHHBIM
M3MEPEHUSIM, TT0JIb30BaThCSI €ANHUIIAMH U3MEpPEeHUsT 00bEMa.

— Pemats HecnoXHBIE 3a7a4M HA M3MEPEHHE I€OMETPHUYECKHUX
BEJIMYMH B MPAKTHYECKUX CHTYaIHSIX.

6 k1ace

Yucna u evluucnenusn

— 3HaTh W IIOHUMAaThb TEPMHHBI, CBSI3aHHBIE C Pa3JIMYHBIMU
BHJAaMH 4YHCE] M crnocobaMu HX 3alliCH, IEepPexXOoauTh (eciau >3TOo
BO3MOYKHO) OT OJHOUM ()OPMBI 3aMCH YUCIa K IPYTOi.

— CpaBHUBATh U yINOPSTOYMBATH ILIEIbIE YHCIa, OOBIKHOBEHHBIC
M JeCSITUYHBIC ApOOH, CpaBHUBATH YHCIIa OJHOTO U PAa3HBIX 3HAKOB.

—  BbimonHsaTh, coueTas YCTHbIE UM IHCbMEHHBIE IIPUEMBI,
apudMeTHUECKHE NCHCTBUS C HATYPAJIbHBIMH W IEIBIMU YHCIAMH,
OOBIKHOBEHHBIMH U JECATUYHBIMU APOOSMH, MOJOXKHUTEIbHBIMU U
OTPULIATENBHBIMU YHUCIAMHU.

—  BplUMCHATHP 3HAUYEHUsI YHCIJIOBBIX BBIPAYKECHUN, BBIIIOJIHSITH
OPUKUIKY U OLEHKY pe3yJibTaTa  BBIYUCIEHUIN;  BBIIIOJHATH
npeoOpa3oBaHUsI YHUCJIOBBIX BBIPAXKEHHNW Ha OCHOBE CBOWMCTB
apu(MeTHIeCKUX AeHCTBUH.

— COOTHOCUTH TOUKY Ha KOOPJIUHATHOU TIPSIMOIL C
COOTBETCTBYIOIIMM €H YHUCIIOM M N300pakaTh YHUCIa TOYKAMH Ha
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KOOPJIMHATHOMW NPSIMOM, HAXOJAUTh MOJIyJIb UHCJIA.
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—  CoOOTHOCUTH TOYKH B IPSIMOYTOJIBHOH CHCTEME KOOPIAHHAT C
KOOpJAWHATAMU 3TOU TOUKH.

— OKpyrJIsATh IEJble YHCJia U JICCATUYHBIC APOOU, HAXOIHUTh
OPUOTHKCHUST YUCEIT.

Yucnoevie u OyKeeHHble GbIPANCEHUSA

— ITonuMaTh W yHmoOTPEOJISAITH TSPMHUHBI, CBSI3aHHBIC C 3aIHUCHIO
CTEeTNeHH YHMCJa, HAXOAUTh KBaJpaT U KyO dmcia, BEIYUCISATh 3HAUCHUS
YHCJIOBBIX BBIPAXEHUH, COJIEpKAIUX CTEIEHU.

— Ilonp30BaTbcsl  NpU3HAKaMHU  JEJIUMOCTH, PaCKJIaJbIBaTh
HaTypaJbHbIC YHCJIa HA HPOCThIE MHOKUTEIH.

— ITomp30BaThest  MacmITaboM, COCTaBIISITH  IPOIMOPHUH U
OTHOMICHHUS.

— Hcmonp30BaTh OYKBBI JJISI OOO3HAYCHUS YHUCEI OPH 3aIlACH
MaTEeMaTHUYECKUX BBIPAKEHUN, COCTABISITh OYKBEHHBIE BBIPAXKCHUS U
bopmysl, HaxoaUTh 3HAUCHUS OyKBEHHBIX BBIpAQXXEHUH,
OCYIIECTBIISII HEOOXOIMMEBIE OJICTAHOBKHU U TIpeoOpa3oBaHUs.

— Haxoauth HEUM3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Peutenue mexcmoswvix 3aoau

—  Pemarp MHOTOmAroBsle TEKCTOBBIC 3a7a9l apHU(PMETHICCKUM
cnocoboM.

—  Pemarts 3a7a4H, CBsI3aHHBIC c OTHOIIICHUEM,
OPONOPIIMOHAIBHOCTBIO  BEJIIMYHH, IIPOLIEHTAMH; pemaTrbk TpHU
OCHOBHBIE 3a/1a4M Ha JAPOOU M MPOICHTHI.

—  Pemarp 3amaum, conepikamue 3aBUCHUMOCTH, CBSI3BIBAIOIINE
BEIWYHHBI: CKOPOCTh, BpEMs, PACCTOSIHHE, II€Ha, KOJHNYECTBO,
CTOMMOCTb; IIPONU3BOIUTEIILHOCTh, BpeMsi, 00bEMa paboThl, UCTIOJIB3Y s
apudmMeTnyeckue JI€HCTBHUS, OIEHKY, NPUKHUIKY; I10JIb30BaATHCS
€IMHUIIAMHU U3MEPEHUS COOTBETCTBYIOIINX BEJINYNH.

—  CocraBiisiTb OyKBEHHbBIE BBIPAYKEHHUSI 110 YCIOBHUIO 3aJ1a4H.

—  U3Bnekare uHOpManuUio, NMpeACTaBICHHYIO B Ta0iuax, Ha
JIMHEUHOH, cToy09aTou WU KpYroBoi auarpaMmmax,
UHTEPHPETUPOBATh NPEACTABICHHBIEC JaHHbIC; UCIOJIb30BaTh JTaHHbIC
IpU PEIICHUN 3a/7a4.

— IIpencraBnsate nHPOpPMAUIO C MOMONIBIO TAOJIML, JIMHEHHON
M CTOJIOUATOW JuarpamM.

Haznaonaa zeomempus
—  IlpwBomute mnpuMepbl OOBEKTOB OKpPYKAIOIIEro MHpa,
uMeromuXx  (GOopMy  H3YYCHHBIX TE€OMETPHYECKHX IUIOCKUX U
OPOCTPAHCTBEHHBIX (UTYP, HTPUMEPHl PaBHBIX W CHMMETPUYHBIX
puryp.
—  H3oOpaxaTh ¢ MOMOIIBI MUPKYJSI, JIMHCHKH, TPAHCIIOPTHPA
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Ha HEJIMHOBAHHOW W KJIET4aToW Oymare u3y4Ye€HHBbIE IIIOCKHUE
reoMeTpuyeckue pUrypsl U KOHQUrypamumu, CAMMETPHUYHbIE (QUTYPBI.

—  Ilonp3oBaTbcsi TeOMETPUYECKHUMHU MOHSATHUSIMH: PABEHCTBO
¢uryp, cuMMeTpHs; HCHOIB30BATh TEPMHHOJIOTHIO, CBSI3aHHYIO C
CUMMETpPHEN: OCh CHMMETPHUH, HEHTP CUMMETPUH.

—  HaxoauTe BeIWYHUHBI YIJIOB H3MEPEHHUEM C IIOMOIIBIO
TpPaHCHOPTHUPA, CTPOUTH YTIJBl 3aJJaHHON BEJIHYHUHBI, IOJIb30BaThCS
Opu pelleHuu 3a7ad IpajyCHOM MEpOH YIJIOB; pacllo3HaBaThb Ha
yepTex)ax OCTPbI, NPSIMOU, pa3BEPHYTHIN U TyHOU yIJIbIL.

—  BepluncnsaTte UIMHY JIOMaHOM, HNEpUMETP MHOTIOYTrOJbHHKA,
MOJI30BAaThCS €AUHHULIAMU HW3MEPEHUs JJIUHBI, BBIpa)kaTb OJHU
€IVHULBI U3MEPEHUS IJINHBI Yepes3 Apyrue.

— Haxonurs, HUCIIOJIb3Y 4epTEKHBIC UHCTPYMEHTHI,
paccTosAHUA: MEXAy ABYMs TOYKAaMH, OT TOYKH IO MNPSAMOH, NTIUHY
IIyTH Ha KBaApaTHOMU CETKE.

— Beruncnsars miomanib ¢uryp, COCTaBJIEHHBIX u3
MIPSIMOYTOJILHUKOB, MCHIOJIB30BaTh pa3OMEHHE Ha NPsIMOYTOJbHUKH,
Ha paBHbIe (QUIrypbl, JOCTpaMBaHUE OO MOPSIMOYTOJIbHHUKA;
NOJb30BAaThCSI OCHOBHBIMU €IWHHUIIAMH HW3MEPEHHS IUIOIIAIH;
BbIpa)kaTh OJHU €AUHULIBI U3MEPEHUS TLUIOIIAaAd Yepe3 Apyrue.

—  Pacno3sHaBaTh Ha MOJENSIX M H300paKEHUSIX NHUPAMHUIY,
KOHYC, IWJIMHIApP, HCIIOJB30BaTh TEPMHUHOJIOTHIO: BeplinHa, pebdpo,
rpaHb, OCHOBAaHUE, Pa3BEPTKA.

—  MHzoOpaxate Ha KIeT4YaTOW OymMare MpPSMOYTOJBHBIHN
napajuieJIenunen.

— Beruncnsate 06bEM NPAMOYTOJIBHOTO Tapaiienenumena, Kyoa,
[10JIb30BaThCsI OCHOBHBIMU €JIMHULIAMHU U3MEpEeHUsi 00bEMa; BbI

— Penrate HecnoskHbIE 3a/la4yd HAa HAXOXKJI€HUE NE€OMETPUUYECKHUX
BEJINYUH B MPAKTUUYECKUX CUTyalUsIX.
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TEMATUYECKOE ITIJIAHUPOBAHUE YYEBHOI'O KYPCA (IIO TOJAM OBYYEHNA)
5 knacc (He menee 170 u)

Ha3zBanmue pa3gena
(Tembl) Kypca (4ucI0

OcHOBHOe coaep:kaHue

OcHoBHbIE BH/ABI 1eSITeIbHOCTH 00y4aIOIIMXCSI

4acoB)
HarypanbHble umcia.
JlelicTBUSs c
HATYPAJIbHBIMHU
4K CJIAMH
(43 v)

HecsaTuunas cucrteMa
cunucieHust. Psp  HaTypalbHBIX
quce. Harypanbnabiit psa.
Yucioo 0. HarypanpHbIEe 4YHCclIa
Ha KOOPAMHATHON OpsIMOM.
CpaBHeHHe, OKpYTJICHHUE
HaTypaJbHbIX YUCEI.

Apudmernyeckne OeHCTBUS C
HaTypaJIbHBIMU qUCIIAMHU.
CBoiicTBa HYJISI NIPU CHOXKEHUU U
YMHOYXE€HUHU, CBOWCTBA EIHUHHUIIBI

npu YMHOKEHUH.
IlepemecturenbHoe "
codeTaTesIbHOE CBOICTBa
CIOKCHHUS " YMHOXEHUS,
pacnpenenuTeabHOe CBOWMCTBO
YMHO>KEHUS.

Jemurenn W KpaTHple YHCIIA,
pas3inoskeHue quciia Ha
MHOYHTEITU. Jenenue c

OCTaTKOM. HpOCTLIe " COCTAaBHBbIC

YuraTh, 3aNHUCHIBATH, CPAaBHHUBATH HaTypaJIbHBIC
yucia; mpeaJaraTb M 00CYKAaTh  CIIOCOOBI
YIIOPSIIOYMBAHUS YHCEI.

HN306pakaTh KOOPIWHATHYIO IPSIMYIO, OTMe4YaTh
yucjaa TOYKAaMHM Ha KOOPJAMHATHOM  HIpsIMOi,
HAXO0JAMTh KOOPJAMHATHI TOUKH.

HccaenoBath CBOMCTBA HATYypaJbHOIO Psifa, YHUCEIT
Ou 1 npu CIIOKEHUU U YMHOCHHHU.
Hcnonb3oBaTh NMPaBUJIO OKPYIVICHUS HATypaJIbHBIX
quCcel.

Bemoansare apupMeTHYecKHe nelicTBUs c
HATypaJbHBIMH YHUCJIAMH, BBIUYUCIATH 3HAYCHUS
YHCJIOBBIX BEIPOXKESHUN CO CKOOKaMHU U 0e3 CKOOOK.
3anuceiBaTh TPOW3BEICHHE B BHUIE CTCICHH,
YUTATH CTEICHH, WCIOJIb30BAaTh TEPMHHOJIOTHIO
(ocHOBaHMe, IIOKa3aTellb), BBIYUCJASATH 3HAYEHHS
CTerneHel.

BBINOJHATH, TPHKHAKY W OHEHKY 3HaYeHu
YHCJIOBBIX BBIPQXCHUH, MpeaiaraTb W NMPHMEHSTH
NpUuEéMBbI IPOBEPKU BBIUHUCICHUM.

Hcnonb30BaTh NP BHIYHCIEHHUAX ITEPEMECTUTEIHLHOE
1 COYeTaTeIbHOE CBOWCTBA CIOYKCHHSI M YMHOXESHUS,
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gucna. [IpusHaku nenmMocTu Ha
2,5,10, 3, 9.

Crenens c HaTypaJIbHBIM
IOKa3aTeIeM.

YucaoBbIE BBIPAXKEHUST; TTOPATOK
AelcTBUN.

Pemrenne TekcTOBBIX 3a71a4 HA BCE
apudMeTHYecKue NeHCTBUS, HA
JBIDKEHHUE U TTOKYITKHU

pacrpeneuTeaIbHoe CBOICTBO YMHOXKCHUS;
¢opmynupoBarThb u NPHUMEHATH npaBuiIa
peoOpa30BaHUsI YHCIIOBBIX BBIPAKEHUH Ha OCHOBE
CBOWCTB apH(pMETHIECCKUX TEeHCTBUH.

HccaenoBarn YHCIIOBBIC 3aKOHOMEPHOCTH,
BBI/IBUTATH " 000CHOBBIBATH THIOTE3BI,
dopmyaupoBath  0600IeHMST MW BBIBOABI IO
pesyabTaTam IIPOBEIEHHOTO HCCIICA0BAHMS.

DopMyJMPOBATH  ONpeJeJeHUusl  JICIUTeNIs |
KpaTHOTO, Ha3bIBATh ICIUTEIN W KpaTHBIC YHCIA;
pacnmo3HaBaThb IIPOCThIE W COCTaBHBIC 4YHCIIA;
dopmyaupoBaTh " npuMe-siTh MPHU3HAKH
nemuMoctH Ha 2, 3, 5, 9, 10; npUMeHSITh aJIrOpuTM
pa3loKeHUs] YHCJIa Ha IIPOCThIE  MHOXKHUTEIIH;
HAXOJAUTH OCTAaTKHM OT JeJICHHUs W HEIOJIHOE
YacTHOE.

Pacno3naBarsb WCTUHHBIC u JIOJKHBIC
BBICKAa3bIBAaHMS o HaTypaJIbHBIX 4quciax,
NPUBOAMTH NPUMEPbI U KOHTPIPUMEDPHI, CTPOUTH
BBICKA3BIBAHUSI M OTPHULIAHMS BBICKA3bIBAHUN O
CBOIiCTBax HaTypaJbHBIX YHCEI.

KoncTpynpoBath MaTeMaTH4ecKHe MpPENJIOKEHUsT C
MOMOIIBIO CBSI30K «H», «UJIM», «ECIH..., TO...».
Pemiath  TEKCTOBBbIC  3aJa4dl  apu(DMETHUCCKUM
criocoboM, HMCHOJIb30BaTh 3aBHCHMOCTH MCEXIY
BEJIMYMHAMHU (CKOPOCTb, BPEMsl, PACCTOSIHHE; IICHA,
KOJIMYECTBO, CTOUMOCTh M [Ip.): aHAJIU3UPOBATH U
OCMBICJMBATBL TEKCT 3a1aud, nepegopMyInpoBaTh
yclloBHE, H3BJIEeKATh HEOOXOUMBIE JaHHbIC,
yYCTaHABJAUBATL 3aBUCHUMOCTHU MEXAY BEJIUYNHAMMU,
CTPOHUTH JIOTUYECKYIO LIETIOYKY PACCYIKICHHM.
MoaeaupoBaTh X0/ PEIISHUs 331241 C MOMOIIbIO
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pHUCYHKa, CXEMBbl, TaOJIUIbI.

IIpuBoaAUTH, pa3éoupaTb, OLEHUBATH PA3JINYHBIC
pelICHUsI, 3allUCH PEIICHUM TEKCTOBBIX 3ajad.
KpuTnyecku OUEHUBATH IIOJIYUYCHHBIH peE3ysIbTarT,
OCYHIECTBJIATH CAMOKOHTPOJb, IPOBEPss OTBET Ha
COOTBETCTBHUE YCJIOBHIO, HAXOJAUTH OLINOKU.
Pemarp 3amaud Cc NOMOIIBIO Iepebopa Bcex
BO3MOKHBIXBAPHAHTOB.

3HAKOMUTHCSI ¢ HCTOPHeEi pa3BUTHS apU(PMETHKH

Harasiinas reomerpust.
Jluauu Ha mockocru (12

)

Touka, mpsimasi, OTPE30K, JIyd.
Jlomanasi. W3MepeHue IJIMHBI
OTpe3Ka, METPHUUECKHE EIUHHUIIBI
n3MepeHus: JUIMHBL. OKpy>KHOCTH

U KpYT.

ITpakTrueckas paboTta
«ITocTpoenue y30pa u3
OKPY>KHOCTEM».

VYron. Ilpsmoii, ocTpblii, TyIou
" pPa3BEPHYTHIN YTAbL.
N3mepeHue yrios.

ITpakTnueckas paGora
«ITocTpoenue yrioB

Pacno3znaBarthb Ha HepTekKax, PpHUCYHKax,
ONnMuChLIBATDb, UCIIOB3Yys TEPMUHOJIOTHUIO, nu
n306pamaTb C IIOMOIIIBIO ‘IepTé)KHI)IX

HUHCTPYMEHTOB: TOUKY, IpPsIMYIO, OTPE30K, Jyd,
YTroJ, JIOMaHyI0, OKPY>KHOCTb.

Pacno3naBaTh, MNPHBOAUTL INPHMepbl OOBEKTOB
pealbHOTO MHpa, HUMEIMHUX (HOpMy H3yUIECHHBIX
¢duryp, oneHuBaTh UX JUHEWHBIC pa3Mephl.
Hcnoas3oBaTh JHMHEHKY M TPaHCHOPTHUP Kak
UHCTPYMEHTBI [UIsl IOCTPOCHUS U U3MEPEHUS:
M3MepsTh JUIMHY OTPE3Ka, BEJIMYUHY yIJla; CTPOUTH
OTPE30K 3aJaHHOM JJINHBI, YToJ1, 3aJaHHON BEJIUYNHBI;
OTKJIAAbIBATH LIUPKYJIEM paHbIE OTPE3KU, CTPOUTH
OKpPY’KHOCTb 3aJaHHOro paauyca. H3o0paxkarhb
KOH(UTypaIuu reOMeTPUUYECKUX duryp u3
OTPE3KOB, OKPY>KHOCTEH, ux qacTeu Ha
HEJIMHOBAHHOW M KieT4yaToi Oymare; mpeajaraTthb,
ONHUCHIBATH U 00CYKAaTh CHOCO0bI, AJTrOPUTMbI
IIOCTPOCHUSI.

PacnoznaBath M M300paxkarh Ha HEJIMHOBAHHON U
KJIeT4aTo Oymare TIpsIMOW, OCTPBIHA, TYIIOW,
pa3BEPHYTHINYIIbI; CPABHMBATH YTJIbL.
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BbpIunciaaTb JJIMHBI OTPE3KOB, JIOMaHbIX.

IToHUMATDb M HCIIOJIB30BATH NPU PeLIEHUH 32124
3aBHCHMOCTH MEXIy CIMHUIIAMH METPUICCKOU CHCTEMBI
Mep; 3HAKOMHUTBCSI C HEMETPUYECKIMHU CHCTEMaMH Mep;
BBIPAKATH JUINHY B PA3JIMYHBIX SIMHAIIAX H3MEPCHHUSI.
HccaenoBathb GUrypsl 1 KOHQUTYpALHH, HCIIOJIB3YST
H(POBBIE PECYPCHI

OOBIKHOBEHHBIE
apodu

(48 u

JpoOsb. IIpaBunbHBIC u
HenpaBUIbHbBIC apoowu.
OcCHOBHOE CBOWCTBO  J1poOm.
CpaBHeHHE IpOOCit.

Crnoxenune u BBIYUTAHUE
OOBIKHOBEHHBIX apoOeit.
CMmenranHast poOb.
YMHOXEHHE u JeJIeHue
OOBIKHOBEHHBIX npo0ei;

B3aMMHO-0OpaTHBIE IpOOH.

Pemiennie  TeKCTOBBIX  3ajad,
comepxxamux 1poou. OCHOBHBIE
3a7a4u Ha JpoOu.

TIpumenenue OyKB IJIsT 3aITHCH
MaTeMaTUYECKUX BBIPAKCHUHN
UIIPEJIIOKEHUN

MoaeaupoBate B rpadH4YecKod, HOpeIMETHOH
(Gopme, c moOMOIIBIO KOMIBIOTEpPA MOHATUS U
CBOWCTBa, CBsI3aHHBIC C OOBIKHOBCHHOM JIPOOBIO.
YuraTh M 3alUCHIBATH, CPABHUBATH OOBIKHOBEHHBIC
JIpobu, mpeIaraTb, 060CHOBBIBATH H 06CYKIaTh CIOCO
Obl yHOpsiHOYUBAHUS APOOEH.

HN3o00pakaTs OOBIKHOBEHHBIC APOOH TOYKAMU Ha
KOOPJAMHATHON OpsSIMOM; HMCIOJb30BaTh
KOOPAMHATHYIO IMIPSAMYIO JUJIsI CPAaBHEHUS ApoOeii.
®opMyJHPOBaTh, 3aNHCHIBATH € MOMOIIBIO OYKB
OCHOBHOE CBOHCTBO OOBIKHOBEHHOM npoodu;
HCIMOJIb30BATh OCHOBHOE CBOMCTBO apoOm s
COKpaIleHus1 1pobeil U NmpuBeneHus: ApoOH K HOBOMY
3HAMEHATEIO.

IlpeacraBasitb CMEMIaHHYIO ApoOb B BHIE
HETNIPaBHJILHON M BBIASISITH LIEJIYI0 YacTh YHCIIa W3
HENpaBUJIBHOU IpooH.

BeinoaHaTs apupMeTHYeCcKHe aelcTBHUA c
OOBIKHOBEHHBIMH JPOOSIMH; NPHMEHATH CBOWCTBa
apuMETUUCCKUX JCHCTBUN TSI  pallHOHAIU3AIUN
BBIYHUCJICHUM.

BbINOJIHAT, MNPHUKHAKY M OIEHKY pe3yibTara
BBIYMCIICHHUI; NpejiaraTh M NPHMEHSTH TNPHEMBI
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NPOBEPKH BBIUYNCIEHUMN.

IlpoBoauTth HCCcJIeI0BaHUS CBOMCTB npo0eit,
ONUpasiCh Ha YUCIIOBbIE KCIIEPUMEHTHI (B TOM UHCIE
C TIOMOIIBIO KOMITBIOTEPA).

Pacno3sHaBaTh HUCTUHHBIEC U JIOJKHbBIC BBICKA3bIBAHUS
0 IpoOsiX, MPUBOAUTH NMPHMePbl W KOHTPIIPHUMEPEIL,
CTPOUTH BbICKA3bIBAHUS u OTpPHULIAHHUS
BBICKa3bIBaHUIL.

PemaTh TEKCTOBBIC 3aJ1a4H, COJIEPIKAIIUE NIPOOHbIC
JaHHBIC, W 3a/1a4d Ha HAXO0XKJCHHE YaCTH LIEJIOT0 U
[IEJIOTO TI0 €r0 YacTH; BBISIBJSTH HX CXOACTBA H
paszian4ns.

MoaeaupoBaTh X0/ PEIICHUS 3aa9H C TOMOIIBLIO
pHUCYHKa, CXEMBI, TaOJIULIBI.

IIpuBoauTh, pa3zéupaTh, OLEHUBATH pPa3INYHbBIC
pelleHus, 3allUCH PELICHUM TEeKCTOBBIX 3aJad.
Kputuyeckn ouneHuMBaTh IIOJIYyYCHHBIM pe3yJbTar,
OCYIIECTBIISITH CAMOKOHTPOJIb, MPOBEPsIsI OTBET HA
COOTBETCTBHE YCJIOBHIO, HAXOJUTh OILINOKH.

3HAKOMHUTBCSI ¢ HCTOPHeE pa3BUTHS apUPMETHKH

Harasignas
reomMeTpusl.
MHOroyrojbLHuKH
(10 )

MHOroyrojgbHHUKHU.
YHeThIpEXYTrOJIbHUK,
IPsIMOYTOJBHHUK,KBaIpaT.

ITpakTrueckas pa6ora
«IlocTpoeHne MPSIMOYTOJIbHUKA
C 3aJaHHBIMHU CTOPOHaMH Ha
HEJIMHOBAHHOM Oymare.

TpeyroabHuK.

OnuceiBaTh, HCIOJIb3YH TePMHHOJIOTHIO,
H300pakKaTh c TTOMOIIBIO 9ePTEKHBIX
HUHCTPYMEHTOB U OT pPYKH, MOJAEIUPOBaTh U3
OyMaru MHOTOYTOJIbHHUKH.

IMpuBoauTHL MpHUMepbl 0OBEKTOB PEATHHOrO MHpA,
MMEIOIINX dopmy MHOT'OYTOJILHUKA,
OpsIMOYTOJIBHHUKA, KBaJparta, TpeyroibHUKa,
OLleHUBATH WX JIMHEHHBIE pa3Mepbl. BRIUHCIATH:
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IInomanes u epruUMeTp
OPsIMOYTOJIBHUKA u
MHOT'OYI'OJIbHUKOB,

COCTaBJICHHBIX us
IPsIMOYTOJIBHHUKOB, €IIMHUIIBI
U3MEPECHUSA IJIOIIAH.

HepHMeTp MHOT'OYT'OJIBHUKA

nepumMerp TpeyroJIbHUKA, MIPsIMOYTOJILHUKA,
MHOTOYTI'OJIbHUKA; IUIOMIANb IHIPSIMOYTOJIBHUKA,
KBajpaTa.

HN300paskaTh OCTPOYIOJIbHBIC, INPSIMOYTOJIbHBIC U
TYIHOYTOJIbHBEIE TPEYTOJILHUKH.

CTpouTh Ha HEIMHOBAaHHOW M KjeT4yaTol Oymare
KBaZpaT M NPSIMOYTOJIBHHUK C 3aJaHHBIMU JJIMHAMU
cropoH. HcciegoBarb cBoiicTBa INPSIMOYTOJIBHUKA,
KBajpaTa IyTEM SKCHEPUMEHTa, HaOII0JIeHUs,
U3MEpEHUs, MOJEJIMPOBAHUA; CpaBHHBAThH
CBOlCTBa KBajgpaTa U NPsIMOYTOJIbHUKA.

KoncTpynpoBaTh MaTeMaTH4YecKHe MpPeJIOKeHUs C
MIOMOIIBIO CBSI30K «HEKOTOPBIN», «ITE000i1.
Pacno3naBathb UCTUHHBIC u JIO’KHBIE
BBICKA3bIBAaHUS O MHOTOYTOJbHUKAX, NMPHBOJIUTH
NnpUuMepbl ¥ KOHTPIPUMEPHI.

HccienoBath 3aBHCHMOCTDH IUTOMIAAN KBajapaTa OT
JUTHA-BI €r0 CTOPOHBI.

Hcnoab3oBare CBOHCTBA KBaJpaTHOM CeTKU st
MOCTPOCHUs (PUryp; pa3duBaTh NPIMOYTOJIHHUK Ha
KBaJIpaThl, TPEYrOJIbHUKH; COCTABJIATH (PUTYpHI U3
KBaJpaToB H MPSAMOYTOJIbHUKOB W HAXOOUTh WX
IO b, pa3ouBaTth burypst Ha
OPSIMOYTOJIBHUKM M KBaJpaThl W HaXOIHUTh HX
TJIOMIAAb.

BeIpaaTh BeIMYMHY IUIOIIAJM B  Pa3IUIHBIX
€UHHUIIAX H3MEPECHUS] METPUYECKOH CHUCTEMBbI Mep,
MOHUMATh H HCHOJb30BATH 3aBHCHMOCTH MEXIY
METPUYECCKUMU €AUHULIAMH U3MCEPCHU IJIOIaau.

3HAKOMHUTBLCS C NnpuMepaMu NPUMEHEHUS TJIOIaIu U
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[epuMeTpa B IPAKTUYCCKHUX CHUTyalusx. Pemarhb
3aJa4d U3 peajbHOW »OKWU3HH, Mpemliaratb H
00CYK/1aTh Pa3JIMYHbIe CIOCO0BI pelICHHS 3a1ay

JecsiTnuHbIepoOH
(38 1)

Jecsituanast  3amuch  IpoOcei.
CpaBHCHHE JICCITUIHBIX IPOOCH.

HeticTBus c JIECSITHIHBIMU
IPOOSIMU. OkpyriieHue
JIECSITUYHBIX APOOCH.

Pemenne TekcTOBBIX — 3anad,
coaepxkamux Apodu. OCHOBHBIC
3aa4u Ha Ipodu

IIpencraBasaTe JIECSITUIHYTO Jpobb B BHUIE
OOBIKHOBEHHOW, YHTATh M 3alHCHIBATh, CPABHUBAThH
IeCSITUYHBIE  Jpo0W, mpeajaratb, O0OCHOBBIBATH H
00CY:KAAaTh  CHOCOOBI  YHOPSJOYMBAHUS — JIECSITUIHBIX
JpOOeii.

HN3o0pakaTs  gecATUYHBIE  JIpoOM  TOYKAaMH  Ha
KOOPJAMHATHOMN MPSIMOM.

BpisiBasITH CXO0/ICTBA " pasan4us MIPaBHII

apudmeTnuecknx neHcTBUN ¢ HaTypaJbHBIMU YHCIAMU U
NECSATUYHBIMUA APOOSIMU, OOBSICHATH HX.

BpInoHaTs apudMeTHIeCKHe ASHCTBHUS C JCCSITHUYHBIMU
IpOOsIMU; BBITOJHSITH NMPUKHAKY H OLEHKY pe3yibTara
BBIUMCIICHUIH.

IIpuMensiTe cBoiicTBa apudmeTHyecKUX IEHCTBHHM JUIs
paluoOHaJIu3aliu BBIYUCICHUM.

IIpuMeHATH NPaBHJIO OKPYIJIEHHSI JECITHYHBIX ApoOeii.
IIpoBoauTH HCCIEIOBAHUA CBOWCTB JAECATHYHBIX ApOOEi,
ONUPAsICh Ha YHCJIOBBIE 3KCIEPHUMEHTHI (B TOM YMCIE C
IIOMOIIIBIO  KOMIIBIOTEpA), BBIABUIaTh THUIOTE3bl U
MIPUBOIUTH UX OOOCHOBAHUS.

Pacno3HaBaTh WCTHHHBIE M JIOKHBIC BBICKA3BIBAHUS O
Ipo6siX, NPHUBOAUTH TPUMEPBI ¥  KOHTPIPHUMEPHI,
CTPOUTH BBICKA3BIBAHUS U OTPHUIIAHUS BHICKA3BIBAHUIM.
PemiaTh TEeKCTOBBIE 3ajaudu, COIEpXKAIUE ApPOOHBIE
JJaHHbIe, 1 HAa HAaXOXXJACHWE YacTHU ILEJIOTO U IEJIOr0 IO
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€ro 4acTH; BBISIBJIATH UX CXOACTBA M PAa3IN4Hsl.
MoaeaupoBaTbk XOJI peHIeHHUs 3aJadd C ITOMOIIBIO
pucyHka, cxeMmbl, Tabnunel. IIpuBoauThb, pa3duparh,
OLEHUBATH PA3JIMYHBIC PELICHUS, 3allMCU PCIICHUI
TEKCTBBIX 3a/ad4.

OnepupoBaTh  JpOOHBIMH  YHCIAMH B  pEaJBHBIX
JKM3HEHHBIX CUTYyaIUsIX.

Kputnueckn  omeHMBaTh  TIOJNy4YSHHBIH  pe3ysibrar,
OCYILECTBJISIT CAaMOKOHTPOJIb, IIPOBEpsAsi OTBET Ha

COOTBETCTBUE YCJIOBHIO, HAXOAUTH OIIMOKH.
3HAKOMHUTBCSI ¢ HCTOpPHEi pa3BUTHs apuPMETHKU

Harnsanas
reomerpusi. Teaa n

(urypsis
npocrpanctee(9 u)

Mmuororpanaukua. M3o0pakeHue

MHOTOTpaHHHUKOB. Monenu
IIPOCTPAHCTBCHHBIX TEJI.
IIpsiMmoyronbHbIN
napajuieJienunen, KyO.
Pa3zBépTku KyOa u
napaieenuIe/ia.
IIpakTraeckast padota
«Pa3BépTKa KyOa».

O06BEM Kyba, NPSIMOYTOJIBHOTO
rnapaJuiesienuneaa

Pacno3naBaTh Ha 4epTelkaxX, PHCYHKaX, B OKPYKaiomiem
Mupe MPSIMOYTOJIBHBIH rapasuieieuIes, KyO,
MHOT'OI'PaHHHUKH, ONMCHIBATD, HCIOJb3YS
TEPMHHOJIOTHIO, OLIEHUBATH JIMHCHHBIE pa3Mephl.
IIpuBoauTs, TWPHMEPBI OOBEKTOB pPEAIHHOTO MHDA,
uMmeromux (opMy MHOIOIpaHHHKA, IPSIMOYTOJILHOTO
napauiesenuiessa, Kyoa.

HN306pakaTh Ky0 Ha KieT4aTOM Oymare.

Hccaenosarns cBoiicTBa KyOa, NPSIMOYT'OJIBHOI'O
rapajuieyienurne 1a, MHOTOIPaHHHUKOB, HCIIOJIb3Y ST
MOJEIIH.

Pacno3znaBare u u300paxkaTh pa3BEPTKH Kyba u
napasuiesenunea. MoaeanpoBaThb KyO u
napajuiesienuies u3 OyMarm ¥ IpPOYMX MaTepHalioB,
O0BSICHATH CIOCOD MOJICITUPOBAHUSA.

Haxoauth U3MEepeHus, BBIYHCJIATH JIoIa b
MOBEPXHOCTH; 00BEM KyOa, IPAMOYTOJIBHOI'O
napajuie/ieuIeaa; HCCJIAeA0BaTh 3aBHCHMOCThL 00BbEMa

Ky0a OT JJIMHBI ero pedpa, BBIIBUIaTh U 000CHOBLIBAThH
runoTresy.
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Ha6aonats M NpoOBOAUTHL AHAJIOTHM MEXIY HOHITUSIMU
TUIOIIAAN U 00BEMa, IEPUMETPA U IO A TOBEPXHOCTH.
Pacmo3HaBaTh HCTHHHBIC U JIO)KHBIC BBICKA3BIBAHUS O
MHOTOIpaHHUKAaX, NPUBOAUTH npuMepbl "
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPULIAHUS
BbICKa3bIBAHUH.

Pemiates 3agaum 13 peaJibHOM >KHU3HHU

IloBTOpEHME M
0006menne(10 )

IloBTOpEHNE OCHOBHBIX MOHITHUH
W METOJOB Kypca 5 kiacca,
o0oO1menne 3HaHMIt

BpluMCcaAATH 3HAYEHUsI  BBIPAXKEHUM, COAepKalux
HaTypaJbHBIE 4YHCJIa, OOBIKHOBEHHBIC W JCCSITHYHEIC
poOu, BBINTOJIHITE NIPE0OpPa30BaHUS YHCEII.

BeiOupaTtes cnoco® cpaBHEHUs 4YHCEJ, BBIUYMCICHUH,
NpPpUMEHATH CBOHCTBAa apuMeTHYECKUX ACUCTBHH IS
panoHaJIN3alii BEIYHUCICHHH.

OcylecTBJISITH CAMOKOHTPOJIb BBINOJIHAEMBIX ACHCTBUH U
CaMOIIPOBEPKY Pe3yIabTaTa BBIUYUCICHUH.

Pemars 3agaum W3 peanbHOM JKW3HU, HNPHMEHSTH
MaTeMaTH4YecKHe 3HAHUsA ISl PEIICHUs 3a1ad U3 IPyTHUx
y4eOHBIX MPEIMETOB.

Pemate 3amaum  pa3HbIMH  cHoco0aMH, CpaBHHBATh
Crnoco0bl pEmIeHUs 3aJadd, BBIOUPATh PaANNOHAIbLHBII
€1nocod
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6 knacc (ue menee 170 )

Ha3Banmue
pas3aena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHoBHOe cojieprkaHue

OcHOBHbBIE BH/IbI 1€ATE€IbLHOCTH oﬁyqamumxcn

Hatypanbubie
4mcaa

(30 v)

Apudmernyeckue AEUCTBUS C
MHOT'O3HAYHBIMU HaTypaJbHBIMHU
YHCIIAMU. YucnaoBsie

BBIPAXXEHUsI, NOPSANOK HAEHCTBUH,

HCIIOJIb30BaHUE CKOOOK.
OkpyriieHHe HaTypaJIbHBIX
qucell.

JlenuTenu W KpaTHBIC YHCHA;
HaWOOJIBIINKN OOIIUN JEIUTEIEL U
HanMEHBIIIee o011Iee KpaTHOE.

Pasznoxxenue yncia Ha NPOCTHIS
MHOXXHUTENH. J{eIMMOCTh CyMMEI
u 1pousBeneHust. JleieHue c
OCTaTKOM.

Pemenne TekCTOBBIX 3a1ad

Bbpimmoansate apugMeTHUYECKHUE AelcTBHA c
MHOTO3HAaYHBIMHM ~ HAaTypaJbHBIMH  YHCJIaMH, HAXOAHTh
3HAYEeHMs] YNCIOBBIX BBIPAXXEHHH cO CKOOKaMH U 0e3
CKOOOK; BBIYMCJIAATH 3HAYEHHs] BBIPaKECHUN, COAEPIKAIINX
CTENEHU. BBINOJHATL NPUKUAKY M OLIEHKY 3HAYCHUN
YUCIIOBBIX BBIPAKEHUI, NPUMEHATH NPHEMBI MPOBEPKHU
pe3ynbTarta. Hcnoan3oBaTh npu BbIYHCJICHHAX
MIePEMECTUTEIbHOE U COUETATEIbHOE CBONWCTBA CIOXKECHUSI U
YMHOXEHHSI, PACIPENEINTEIbHOE CBOMCTBO YMHOMXEHUS

OTHOCHUTEIIBHO CIIOKEHHUS, CBOWCTBA apU(PMETHICCKUX
IOEeUCTBUIMA.
HUccaenoBaTh 4YHUCIOBBIE 3aKOHOMEPHOCTH, IPOBOJIUTH

YHCIIOBBIE YKCIIEPUMEHTHI, BHIABUIaTh U 00OCHOBBLIBATH
TUIOTE3bI.

@dopMyIMPOBATH ONpPeNeSIeHUsl JICJIUTEII U KPaTHOIO,
HaAMOOIBIIETO OOIIIEro ASIUTESI U HANMEHBIIIETO OOIIEro
KpPaTHOT'0, IMTPOCTOT'0 U COCTAaBHOI'O YHCEJ; MCITOJIb30BATh
9TH MOHSTHUS MPU PEIICHUU 3aad.

IpuMeHATHh AJrOPUTMbI BBIUMCICHHUS HAWOOJBIIETO
o0mIero JenuTeNlsi W HauMEHBIIETO OOIIero KpaTHOTO
JBYX YHCEJI, aJITOPUTM PA3JIOKCHUST YUCJIa Ha TMPOCTHIC
MHOXHUTEH.

HccaenoBathb ycioBus nenumocty Ha 4 u 6. cciienoBarn,
06cykaaTh, (POPMYJINPOBATH U 060CHOBHIBATH BBIBOJ O
9ETHOCTH CYMMBI, IPOU3BE/ICHHUsI: IBYXUETHBIX YHCEII,
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JABYX HEUYETHBIX YHCJIE, YETHOTO U HEYETHOTO YHCEI.
HccaenoBatrb CBOMCTBA JEIMMOCTH CYMMBbI U
MPOU3BEIEHUS YHCE.

IIpuBoauThL NMpUMepPbI YHCEN C 3aJaHHBIMU CBOMCTBAMH,
pacno3HaBaTh BepHble M HeBepHbIe YTBEPXKICHUS O
CBOMCTBAX 4YHCEJ, ONIPOBEPraTh HEBEPHBIEC YTBEPKACHUS C
MOMOIIBbIO KOHTPIPUMEPOB.

KoncTpyupoBats MaTeMaTH4YeCKHe NMPeII0KeHUs C TOMOIIBIO
CBSI30K «H», «HJIHN», «ECJH..., TO...».

PemiaTth TEKCTOBBIC 3aJa4dd, BKJIIOYAIOMIHUE ITOHSITHS
JCITUMOCTH, apU(PMETHICCKUM CHOCOOOM, HCIOIb30BaTh
nepedop BceX BO3MOKHBIX BapUAHTOB.

MojaeaupoBaThb XOJI pELIEHUS 3aJa4d C [OMOIIbIO
pHUCyHKa, CXEMBbl, TaOJIHULIBI.

IIpuBoauth, pa3dupaTh, OLEHUBATH  PA3IHYHbBIC
pelIeHus, 3aliCH PEeIIeHN TeKCTOBBIX 3a7ad
Kpurnyeckn  omeHMBaTh  IIOJIyYEHHBIH  pe3yJbTart,
HaXOIWUTh OIIMOKH, OCYIISCTBISITH CaMOKOHTPOJIb,
IIpOBEpsisi OTBET Ha COOTBETCTBUE YCIOBUIO
Harnsignas IlepnenaukynsipHBIE  TPSIMBIE. Pacnmo3naBaTh Ha uepTexax, pHUCYHKax ciydau
reoMeTpHus. ITapanmensHBIC TIPSIMBIE. B3aMMHOT'O PACIOJIOKEHHUS ABYX IPSIMBIX.

IIpsimMbie HA
miaockoctH (7 1)

Paccrossnue  Mexay — aByMs
TOYKaMHM, OT TOYKHU 10 MPSIMOMH,
JUIMHA ITyTH Ha KBaJpaTHOMI
ceTke.

H306pakaTh ¢ MOMOLIBI0 YePTEKHBIX HHCTPYMEHTOB Ha
HEJIWHOBAHHON u KJIETYATOM Oymare IiBE
nepeceKaromecs npsMele, JBe IapajiejibHbIe TPsIMbIE,
CTPOUTH MPSIMYIO, TIEPIICHANUKYJISIPHYIO TaHHOM.

IIpuBoauTH npuMepbI rnapaie IbHOCTH u

IMpumepsr IPAMBIX B NEPHIEHANKYISPHOCTU NPSMBIX B IIPOCTPAHCTBE.

IpOCTPAHCTBE Pacno3naBaTh B MHOTOYTOJIbHUKAX MEPIEHAUKYISIPHBIC U
napaJsuJieIbHbIe CTOpPOHBI. N300paxaTh
MHOI'OYTOJIbHUKHU c rnapajuieJIbHBIMH,
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HNEePICHANKYJISIPHBIMUA CTOPOHaAMMU.

Haxoaurth paccTosiHHUE MEXIYy JIByMs TOYKamH, OT
TOYKH 10 MPsIMOH, JJIMHY ITyTH Ha KBaJpaTHOI ceTke, B
TOM YHCJIC MCHOJIB3Ys U POBBIE PeCypChl

Jpoon
(32 v)

OOBIKHOBECHHAsI IPOOH, OCHOBHOEC
CBOWCTBO JpoOU, COKpallcHue
apooeit. CpaBHeHHE u
YIIOpSIIOYUBAHHE JIPOOCH.

Hecsatuunbie npobu u
MeTpHUYecKasl CHCTeEMa Mep.

Apupmetrnueckne aeHCTBUS C
OOBIKHOBEHHBIMH u
JIECSITUYHBIMU JIPOOSIMH.

OrtHolieHue. JleneHue B TaHHOM

OTHOUICHUH. Macuirab,
MIPONOpPLUS.

ITonsitue NpOLIeHTA.
Brruucnenune OpoLEeHTa oT

BEJIMYUHBI U BEJIMUYUHBI MO €&
MPOIICHTY.

Penreane TEKCTOBBIX 3ajad,

coaep KaImx apoou "
HPOIIEHTEIL.

ITpakTruueckast pa6ora
«OTHOI1IEHUE JIJTUHBI

OKPY>KHOCTH K e€TaMeTpy»

CpaBHMBATbh U YNOPAJ0YMBATH ApoOU, BHIOUPATh CHOCO0
cpaBHEHUs IpoOeid.

IIpencraBasaTe NECSATUYHEIE napoou B BHJIE
OOBIKHOBEHHBIX JIpoOcii ¥ OOBIKHOBCHHBIC B BHJIC
NECSATUYHBIX, HCIO0JIL30BATh JKBHBAaJEHTHHIE

NpeacTaBJIeHUs IPOOHBIX YHCEI MIPU UX CPaBHEHHUU, IPHU
BBIUMCJICHUSIX.

Hcnonb3oBaTh JeCSTUYHBIE APOOH NMpH Mpeodpa3oBaHUN
BEJINYUH B METPUYECKOU CHCTEME Mep.

BbIinoJHaTb apudmeTnyeckue necTBus c
OOBIKHOBEHHBIMH M JCCSATHYHBIMH JIPOOSMH.
BbluucasaTh  3HAQUEHUs]  BBIPAXKEHUM, coOAep Kallux

OOBIKHOBEHHBIE U JCCSITUYHBIE JOpPOOH, BBIIOIHATH
npeobpa3oBanus IpoOeii, BLIOUPATH CIOC00, MPUMEHATH
cBOliCcTBA apupMeTHISCKIX nercTBU ISt
panMoHaIU3aluN BEIYUCICHUH.

CocTaBJIsITh OTHOIICHUS U ITPOIIOPLIMY, HAXOAUTH OTHOIIICHHE
BEJIMYUH, ACINUTH BEINIUHY B TAHHOM OTHOIICHUH.
Haxoaurh 3KCHEepUMEHTAJbHBIM NMYTEM OTHOIIEHHUE
JUIMHBL OKPYXHOCTHU K €€ nuamMeTpy.
HuTepnperupoBaTh MacmTad KaKk OTHOIICHWE BEINYHWH,
HAXOAMThL MacmTad TIaHa, KapThl H  BBIUHUCIATH
paccTOSIHUSI, MCTIOIB3YsI MAcIITao.

OOBACHATH, YTO TAKOE MPOLICHT, YIOTPEOIIATH 000POTHI
pedr CO CIOBOM «IPOIEHT». BbIpamkaTh IPOIECHTH B
po0siX 1 IpoOH B MPOIEHTAX, OTHOLICHHE ABYX BEJIIMYHH
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B IIPOLICHTAX.
BBIYHMCIATH IPOICHT OT YHCJA M YUCIIO IO €r0 MPOLEHTY.
OKpyriafaTh pobu u MPOLICHTHI, HaXOJUTh
OpUOIIKEHUST YUCEI.

PemaTh 3agaum Ha 4acTH, HPOIECHTHI, IIPOIOPIIUY, HA
HaxoXIeHue Jpobu (mpoleHTa) OT BEIUYUHBI H
BEJIMYUHBI 110 e€ npodu (IMporeHTy), npodbu (mporeHrTa),
KOTOPBI  COCTaBJSIET OJHA BEJIMYWHA OT JIPYTOM.
IIpuBoauTH, pa3dupaTh, OLEHUBATH  Pa3IMYHbIC
pelIeHusI, 3aIICH PEIIeHNH TeKCTOBBIX 3a/ad.
HU3BiaexkaTts wuHpopManmio wu3 TaOIHUI W IHAarpamm,
WHTEPIPETUPOBATh TaOJIWYHBIC JaHHbBIC, ONPEICIATH
HauOoJiplllee W HauUMEHbIIEE U3 IMPEICTaBICHHBIX
JaHHBIX
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IIpooonscenue

HazBanmue

pa3aena (TemMbl) OcHoBHOe cofep:kaHue OcHoBHBIEe BH/bI 1eAITeIbHOCTH 00y4AOUINXCS
Kypca (4HCJI0 4acoB)

Harnsignas OceBast cUMMeETpUs. PacnoznaBath Ha dYepTexxax U H300paKeHUSIX,

reoMeTrpus. IlenTpanpHas cUMMETpHUs. u3odpaxars OT PyKH, CTPOUTH C IIOMOIIbLIO
CummMmerpus HWHCTPYMEHTOB T T K JTOMaH

p ITocTtpoeHue CUMMETPUYHBIX py $urypy (oTpesox, N yI0,

(6 1) buryp TPEYTOIbHUK, OpSIMOYTOJIbHHUK, OKpPY>KHOCTB),

’ CUMMETPUUYHYIO JaHHOH OTHOCUTEJIIBHO HNPSIMOM, TOUKH.

IIpakTuyeckas pabora «Ocepas HaxoauTh nmpumepsbl CUMMETPUH B OKPYXKAaIOIIEM MHpE.

CUMMCTPUSD . MopeaupoBath U3 OymMaru aBe (PUTYpbl, CHUMMETPUYHBIC

CHUMMeTpHs B IPOCTPAHCTBE OTHOCHUTEIIEHO TPSMON; KOHCTPYMPOBATH

reoMeTpryYecKre KOH(UTypamuu, HCHOIB3YsI CBOMCTBO
CUMMETPHUH, B TOM UHCJIE C IIOMOIIBIO IIM(PPOBBIX
pecypcoB.

HUcciaenoBaTh CBOWCTBAa M3yYSHHBIX (QUIYp, CBSI3aHHEIC
C CHMMETpHEH, HUCIOIb3ysl dKCIEePUMEHT, HaOII0AeHHE,
MOJEINPOBAHHUE.

OO0O0CHOBBIBATh, OonpoBepraTb ¢ IIOMOIIBIO
KOHTPIIPUMEPOB yTBEPKIASHHUSI O CHUMMETPHH (HUryp
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Boipakenusic
oykBamu (6

)

IlpumeHnenne OyKB I 3alHUCH
MaTeMaTUYECKUX BBIpaKeHUU U

TMPeI0KEHUN. BbykBeHHBIE
BBIPAYKEHUS u YHCIIOBBIC
IMOACTAaHOBKHU.

BbykBennsie paBeHCTBa,
HaXO0XKJICHHE HEU3BECTHOT'O

KOMNOHeHTa. POpMYyJIbl

Hcnoab3oBaTh OYKBBI JUIsI 00O3HAYCHHS] YHCEN, MPH
3allMCl MaTeMaTHYeCKUX YTBEPIKIAEHHM, COCTaBIISITh
OyKBEHHBIE BBIPAXKEHUSI IO YCJIOBHIO 3aJa4H.
HccnenoBaTs HECI0XKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
HCIIONIb30BaTh OYKBBI JJIs1 UX 3aIlHCH.

Beruncasite 4HCIIOBOE 3Ha4YCHUE OyKBEHHOTO
BBIP)KCHHUSI IIPU 3aJaHHBIX 3HAUYCHUSIX OYKB.

3anuceiBaTh  (opMyabl: TepuMeTpa W IUIOMATH
NpsAMOYTOJIbHUKA,  KBajpaTa; JUIMHBI  OKPY>XHOCTH,

IUIOIIAH KPyra; BBIMOJHIATH BBIYHCICHUS TI0 OTUM
dbopmymam.

CocTaBasite (opmyJibl, BBIpAKAIOIIHE 3aBHUCUMOCTH
MEXJy BEJIMYUHAMHU: CKOPOCTb, BpEMs, PaCCTOSHUC;
IICHa, KOJIMYECTBO, CTOMMOCTB; IPOU3BOAUTEIBHOCTD,
BpeMsi, 006EM pabOTHI; BBIITOTHATE BEIYUCICHUS 10 3TUM
popmymam.

HaxoauTh HEW3BECTHBIM KOMIIOHEHT apU(PMETHIECKOTO
JAeicTBuUs
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Haruasanas
reoMeTpusl.
Durypbl

Ha miockoctu (14
1)

YeThIpEXYTOAbHUK, HPHUMEPHI
4eTBhIPEXYTOIBHUKOB.
IIpsimoyTONBHUK, KBaJpar:
cBOMCTBa CTOPOH, YTJIOB,
auaroHaei.

HNsmepenue YTIJIOB. Bunasbl
TPEyTrOJIbHUKOB.

Ilepumerp  MHOTOYroOJbHHKA.
ITmomane ¢uryper. DopmMyIisl
nepuMeTpa u TUTOIIIA !
OPSIMOYTOJIbHHKA.
IMTpubnmxénnoe u3MepeHUue
wromaau GuUryp.
ITpakTuueckas padota

«IInomane kpyra»

HN3o00pakaTh Ha HEJIMHOBAHHOW M KJeT4aTOW Oymare c
HCIIOJIb30BaHUEM 4ePTEKHBIX UHCTPYMEHTOB
YeTHIPEXYTOJIBHUKN € 3aJaHHBIMH  CBOHCTBaAMH: C
napajuieIbHBIMH, MEePIEeHINKYISIPHBIMU, paBHBIMH
CTOPOHAMU, MPSAMBIMHU YTJIAMHU U JIp., paBHOOEIPEHHBIH
TpeyronpHuk. IIpemsnarate u  00cy:kaaTh  cnocoobl,
AJIrOPUTMBbI TIOCTPOCHHUS.

HccaenoBaTh, MCHONB3ysl SKCIEPUMEHT, HaOIIOACHUE,
MOJEIMPOBAaHNE, CBOMCTBA NPSAMOYTOJIbHUKA, KBAApaTa,

pa3zbuBats Ha TPEYTrOJIbHUKH. OO00CHOBBIBATD,
OnpoBepraTrb c TOMOIIBIO KOHTPIIPUMEPOB
YTBEPKIACHUS o NPSIMOYT'OJIbHUKE, KBajapare,

pacno3HaBaTh BEPHBIC U HEBEPHBIC yTBEPIKICHHUSI.
H3mepsiTh M CTPOUTH C MOMOIIBIO TPAaHCIOPTUPA YIJIBL, B
TOM 4YHCII€ B MHOTOYTOJIBHUKE, CPABHUBATHL YIIIBI
PAacno3HaBaTh OCTphIC, TMPSIMBIC, TyNble, pPa3BEPHYTHIC
yrael.  Pacmo3HaBaTth, H300pa’kaTh  OCTPOYTOJBHBIH,
OpsIMOYTOJIbHBIN, TYIOYTOJIbHBIN, paBHOOEAPCHHBIH,
PaBHOCTOPOHHHH TPEYTOIBHUKH.

BbIuncaATh  TEPUMETP  MHOTOYTOJNBHHKA,  IUIOMIAJb
MHOT'OYI'OJIbHUKA pa30UeHHEeM Ha NPSIMOYTOJIbHUKH, Ha
paBHBIE (UTYPBI, UCIIOIH30BATh METPUUECKHUE €IUHHIIBI
U3MEpPEeHUs JJIUHBI U TIOIIAaIH.

HUcnoas3oBaTh NpUOIMKEHHOE W3MepeHHe JIWH U
wiom@aae Ha KiIeTdaToir Oymare, MNpHOIMKEHHOE
U3MEpPEHUE JUIMHBI OKPY>XHOCTH, IJIOHIAAU Kpyra
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IIpooonoicenue

Ha3Banmue
pas3jaena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHoBHOe cojieprkaHue

OcHOBHbIE BH/bI IeSITEIbHOCTH oﬁyqammnxcﬂ

IonoxkuTeNbHbBIE U

Ilenple uywmcina. Moaynes 4wuclia,

IlpuBoauTHL NpPHMepBI MHCIOJB30BAaHUA B pealbHOMU

oTpuLATe/IbHbIE reoMeTpUYCCKasi WHTCPIPCTAITHS JKH3HHU TIOJIOKHUTEIBHBIX U OTPUIATCIBHBIX YHCEII.
LU WEY MoayJist. HUCITIOBBIC TTPOMEKYTKH. HN300pakaTh 1elble YHCHA, IIOJIOKHTCIBHBIC |
(40 u) OTPUNATEIIFHBIC YHCJIa TOYKAMH Ha YUCIOBOU TIPSIMOM,
TTonoxuTenbHbIE U OTPULIATEIILHBIC
HCHOJIB30BATh YHCIOBYIO TPSIMYIO JUISI CPaBHEHUS
qucra. CpaBHeHHE
qHCell.
MOJIOKUTCIBHBIX u
IIpuMeHsAT, NpaBWJIA CpPaBHCHUS, YNOPSA0YUBATH
OTpHULIATEIILHBIX quCe. .
. LIeJIbIe YUCTIa; HAXOAUTH MOJIYJIb YHCIIA.
Apudmeruyeckue — JICUCTBHUS  C
DopMyIHPOBATH npaBuJia BBIYHCIICHUS c
MOJIOYKUTEIILHBIMU u
0710 el MOJIOKUTEIBHBIMA W OTPHULATEIBHBIMU  YHCIIAMH,
OTPULATCILHBIMI HUCTAMU. HAXOJAUTh  3HAYEHHMsI  YHCIIOBBIX  BBIPAXCHHUI,
Pemenne TekCcTOBBIX 3a1a4 coAep)KaluX JOCUCTBHS C  IIOJOXHUTEIbHBIMH H
OTPHUIIATEIIBHBIMU YHUCIIAMH.
IIpuMeHATHL CBOMCTBA CIIOKCHUS M YMHOXCHHUSI JJIst
npeodpa3zoBaHusi CYMM U MIPOU3BEICHUN
IpencraBienne IpsmoyromeHas cucremMa OObsICHATH " HJJIIOCTPUPOBATH TMOHATHE
JaHHBIX KOOPIUHAT Ha TIIOCKOCTH. MPSIMOYTOJIBHOW CHCTEMBI KOOPJAWHAT Ha IUIOCKOCTH,
(6 9) KoopauHaTel TOYKH HA MJIOCKOCTH, HCIIOJIb30BaTh TEPMHUHOJIOTHIO; CTPOUTH Ha
abcuucca ¥ opauHaTa. KOOPJUHATHON TJIOCKOCTH TOYKH © (QUTYPBI TIO
Cron6uaTsie - KPYTOBBIE 3alaHHBIM  KOOPIMHATAM, HaXOAUTH KOOPIUHATHI
JHarpaMMBbI. TOHCK.
YuraTre croii0YaThle W KPYroOBbIE  JHarpaMMBbI;
TIpakTuyeckas pa6ora

((HOCTpOCHI/Ie AuarpamMmmm».

WHTEepPNpeTHPOBATH JIaHHEIC,
JMarpaMMBL.

CTPOUTH cToJIOUaThIE
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Pemienne TeKCTOBBIX 3ajad4,
coaepIKaIx JTaHHBIC,
NpeACTaBJICHHBIC B TaOJIHIIax
U Ha TuarpaMmax

Hcnoub3oBare  HMHOPMALUIO, IIPEICTABICHHYIO B
Tabiumax, Ha JuarpaMMax Uil PelIeHHsT TEKCTOBBIX
3a/a4 ¥ 3a71a4 U3 peasbHOM >KU3HU

Harasaanas
reoMeTpus.
Durypbi

B poctpancTBe(9 )

IIpssMoyTroabHBIN
napaJuieJiernunen, KyO,
npusMa, NOHUpaMuaa, KOHYC,
OUIMHAp, map u cdepa.
3o06pakenne
OPOCTPAHCTBEHHBIX duryp.
ITpumeps! pa3BEpTOK

MHOTOIPaHHHUKOB, LIHJIUHIpa U
KOHYyca.

ITpakTryeckas pabora
«Co3nanue Mojeneit
MIPOCTPAHCTBEHHBIX (QUTYPY.

ITonsitie 00BEMA; CIUHHUIIBI
usMmepenust 00bEma. OO0BEM
MPSIMOYTOJILHOTO

napajuieneImIie]ia, KyOa,

dopmysbl 06BEMa

Pacno3dnaBare Ha 4YepTekaxX, pPUCYHKaX, OIHCHIBATH
nupamMyny, NpusMy, UUIHHAP, KOHYC, LIap, H300paxaThb
UX OT PyKH, MOAeJMPOBATHL U3 Oymarw, MJIacTUIIMHA,
npoBojgoku u aAp. IIpuBoAuTH NpUMepbl OO0BEKTOB
OKPY’aIOIIero MHpa, HUMEIOMUX (OpPMBI Ha3BAHHBIX
Teon.

Hcnonp3oBaTh TePMHHOJIOTHIO: BepIIMHA, pedpo, TIpaHsb,
OCHOBaHHME, BBICOTA, PallyC M JIHAMETpP, pa3BEPTKa.
H3yuars, HCIIOJIb3Ys 3KCIEPUMEHT, Haluro1eHHE,
U3MEpEHUEe, MOJEIUPOBAaHUE, B TOM YHUCJIE KOMIIBIOTEPHOE,
U ONHCHLIBATH CBOWCTBA HAa3BAaHHBIX TEl, BbISIBJIATH
CXOACTBAa M PAa3JIUUYMA. MEXKIAYy NUPaMUION U HOPU3MOIL;
MEXAy HIIMHAPOM, KOHYCOM U IIAPOM.

Pacnmo3HaBare pa3BEPTKM Tapajuieyeniuiiesia, KyoOa,
MPU3MBI, MUPaMUBbI, KOHyca, LUJIAHIPA;
KOHCTPYHPOBATh JaHHbIC Teja U3 Pa3BEPTOK, CO31aBaTh
nx monenu. Co3gaBaTh MOAEJH ITPOCTPAHCTBEHHBIX QUTYD
(3 Oymaru, IpoOBOJIOKH, TUIACTHIMHA M JIP.)

HN3mepsaTs Ha Moaeasx: JUIHHBI pEéOep MHOTOTPAaHHUKOB,
IuaMeTp mapa.

BeiBoauTH dopmyay 00BéMa OpsIMOYTOJIBHOTO
napasuleJaenuIeaa.

Beruncasite mno ¢gopmysaMm: 00bEM NPSIMOYTrOJIBHOI'O
napajgjienenumnena, Ky6a;  HCHOIb30BaTh  €IMHHUIIBI
U3MEPEHMUs 00BéMma; BbIYUCJIATH 00BEMBI Te,
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COCTaBJICHHBIX M3 KyOOB, MapajuleleluIe/IOB; pelaTh
3aJa4HU C peaJbHbIMU JTaHHBIMU

IoBTOpECHHME, IloBTOpEHNE OCHOBHBIX NOHATUHN | BBIYMCIATH 3HaUCHUS BBIPAXKCHUU, COAEPIKAIIUX
o6obmennue, M METOJIOB KypCOB 5 U 6 KJ1acCOB, | HaTypasbHBIE, LEJbIC, MTOJOKUTEIbHBIE U
cUCTeMaTHu3anusa 0606HICHI/Ie H cHUcCTCMaTHu3alusi oTpHLATEIIbHBIC

(20 1) SHAHUH qucia, OOBIKHOBEHHBIC U JIECSTHUYHBIC IpoOH,

BBIIIOJIHSTE IPEOOPA30BAHUS YHUCEI U BBIPAKCHU .
Bbi0upaTh c10c00 CpaBHEHHsSI YUCEJ, BBIUHMCIICHHI,
NPUMEHSITH CBOMCTBA apu(pMeTHISCKUX NEHUCTBUN IS
panoHaIN3alluU BBIYUCICHUH.

PemaTs 3a1aun U3 peanbHOM )XKU3HH, MPUMEHSITH
MaTeMaTHYecKUe 3HAHMS I PEIIeHUs 3a/1a4 U3 APYTuxX
IIPEIMETOB.

Pemarp 3agaum pa3HbIMH CIOCO6AMH, CPABHUBATD,
BBIOHPATH CIOCOOBI PEIICHUS 3a/1auH.

OcyuecTBJISITh CAMOKOHTPOJIb BBIITOTHAEMBIX JCHCTBUI
M CAMOIIPOBEPKY PE3yJIbTaTa BEIYUCICHUHN

IIpu paspadborke pabodeil mporpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHUHN JOJKHBI OBITH YUTEHBI BO3MOXKHOCTH
WCIIOJIb30BAHUSI  BJIGKTPOHHBIX  (IM(PPOBBIX) 0OOpa30BATEILHBIX  PECYpCOB,  SIBISIONIUXCS  y4eOHO-
METOJWYECKUMH MaTtepuaiamMu (MYJIbTUMEIUWHBIE NPOrpaMMBbl, SJIEKTPOHHbIE YUYEOHMKH M 3aJadHUKH,
AJIEKTPOHHBbIE OMOJMOTEKH, BUPTyajbHbIE J1A0OPATOPHUH, HUIPOBBIE MPOTPAMMBbl, KOJUIEKIMHW LH(PPOBBIX
00pa3oBaTEIbHBIX PECYypCOB), HCIIOIB3YEeMBIMH JyIsi OOyYEHHUsI ¥ BOCHHUTAHHS PA3JIMYHBIX TPyII
IMOJIB30BATEJICH, IMPEICTABICHHBIMU B 3JIEKTPOHHOM (IU(PPOBOM) BHJIE M PEATU3YIOMHUMH IWAAKTHYECKHE
Bo3moxHocTH MKT,conepkanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 0Opa3oBaHUU.
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INPUMEPHASA PABOYAS ITPOTPAMMA
YUYEBHOI'O KYPCA «AJITEBPAy. 7 - 9 KJIACCBI

HEJW U3YYEHMA YUEBHOI'O KYPCA

Anrebpa ABISIETCS OTHUM W3 OIOPHBIX KypPCOB OCHOBHOM IIKOJIBI:
OoHa  o0OecrneynBaeT  UW3y4dYCHHE  JPYrMX  JUCHUIUIMH,  Kak
€CTECTBEHHOHAYYHOT0, TaK U TYMaHUTApPHOTO IIMKJIOB, €€ OCBOCHHE
HEOOXOOUMO ISl TPOJOJIKEHHUsI OOpa3oBaHUs W B IOBCEIHEBHOI
>)ku3HU. Pa3BuTme y oOydaromuxcsi Hay4dHBIX NIPEJACTaBICHUH O
MIPOUCXOXKJIEHUW W CYIIHOCTH ajredpanyeckux aOCcTpakiuii,
criocobe  OTpakeHHWsT MaTeMaTHYeCKOW HayKoW SBICHHH H
MPOIIECCOB B HpUpOAE U OOIIecTBE, pPOJIU MaTEMaTHYECKOIrO
MOACIUPOBaAHHUA B HAYYHOM IIO3HAHUHU U B IIPAKTUKE CHOCO6CTByeT
(popMupOBaHHUI0O HAYYHOTO MHPOBO33PEHHUS] M KAUE€CTB MBIIUICHUS,
HEOOXOOMMBIX JJIsI ajanTallid B COBPEMEHHOM IH(POBOM
obmrecTBe. W3yueHue anreOpbl €CTECTBCHHBIM obpasom
oOecrieunBaeT pa3BUTHE YMEHHS HAOII01aTh, CPAaBHUBATh, HAXOAUTH
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOU JICHCTBUSI U BBIBOJBI,
popmynupoBats  yrBepkaeHus. OcBoeHHE Kypca  anreopsbl
oOecrnieunBaeT pPa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaroMIMXCs:
OHH HCHOJB3YIOT JAOCAYKTUBHBIC U HWHAYKTHUBHBIC PACCYXIACHUS,
000011IeHre W KOHKpETH3alHIo, adCTparupoBaHHE W aHAJIOTHIO.
OOyuenne  anreOpe  mpexamnojiaraeT  3HAYUTEIBHBIH  OO0BEM
CaMOCTOSITEJIbHOU JESITEJIbHOCTU oOyuarommxcs, IIO2TOMY
CaMOCTOSITEJIbHOE pelIeHHe 3aJ1a4 €CTECTBEHHBIM 00Pa3oM SIBJISIETCS
peanuzanueil 1esATeIbHOCTHOTO MPUHIHITA 00ydeHUs.

B crpykType nmporpamMmMmbl yaeOHOTO Kypca «AnreOpa» OCHOBHOHU
IIKOJIbI OCHOBHOE MECTO 3aHHUMAalOT COJIEPIKATEIILHO-METOINUYECKUE
muHUN: «YHciia W BBIYHCICHUSDY; «AJTeOpanvdecKue BBIPAKECHUSD;
«YpaBHeHHsT W HepaBeHcTBa»; «Pynkuun». Kaxpgas wu3 sTux
COACPKATCIBbHO-METOANICCKUX JIAMHUU Pa3BUBACTCA Ha MPOTAKCHUU
TPEX JIET U3yYEHUsI Kypca, €CTECTBEHHBIM 00pa3oM IeperieTasich 1
B3aMMOJICUCTBYSI C IPYT'MMHU €ro JUHUSIMU. B Xo1e m3yueHus: Kypca
00y4aromuMCsT TPUXOAUTCST JTOTHYECKH PacCy’XKJaTh, UCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN sI3bIK. B CBsI3W ¢ 3TUM 1esiecooOpa3Ho
BKJIIOYHTH B  NpOrpaMMy  HEKOTOpbIE  OCHOBBI  JIOTHIKH,
IIPOHMU3BIBAIOIINE BCE OCHOBHBIC pas3ledbl MaTeMaTHYeCcKOro
o0pa3oBaHUsI W CIIOCOOCTBYIOIHE OBJAACHUIO OOYyYarOmIUMHUCS
OCHOB yHHMBEpCaJIbHOIO MaTeMaTH4YeCKOro si3bika. Takum oOpazom,
MOYXHO YTBEpXKJaTh, YTO COJCPXKATEIbHOM W  CTPYKTYpHOU
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0COOEHHOCTBIO Kypca

«Anrebpay SIBJIIICTCS €r0 MHTETPUPOBAHHEBIN XapakTep.
ConeprkaHue JTUHUN «Hucaa U BRIYHUCIICHUS CIIY>KHUT OCHOBOM sl
JaJIbHCHUIIIEr0 HM3YYCHUS] MAaTEMAaTHKH, CIIOCOOCTBYST pPa3sBUTHIO Y
00y4YarolMuXxcsl JOTHYECKOTO MBIIUICHUs, (HOPMHUPOBAHUIO YMCHHUS
TOIb30BaTHCA aNTOpUTMAaMHU, a TaK>ke OpUOOPETCHUIO
OPaKTUYCCKUX HAaBBIKOB, HEOOXOMMMBIX I IMOBCEIHCBHOW >KHU3HH.
Pa3BuTue mOHATHSL O 4YHUCIE B OCHOBHOM IIIKOJIE CBsI3aHO C
paloHaIBFHBIMH U UPPAlHOHAIIBHBEIMHA YHCIIaMHU, (pOpMHUpPOBaAaHUEM
OpEeACTaBICHUN O ICHCTBUTEIHPHOM YHCJE. 3aBEPIICHUE OCBOCHHS
YHUCIIOBOM JWMHWU OTHECEHO K CcTapmieMy 3BEHY OOIIero
oOpa3oBaHUsI.

CopaepxaHue IBYX alreOpamdecKuX JUHUN — «AJreOpandecKue
BBIpAXXCHUST» © «YpPaBHCHUS ©W HEPaBCHCTBa» CIIOCOOCTBYET
bopmupoBaHu0 y O00ydYarNmIMXCs MaTEeMaTHYSCKOro armapara,
HEOOXOAMMOTO JUJIsi pPCIICHUs 3aJad MaTEMaTHUKH, CMEKHBIX
OpeaAMETOB W NPaKTHKO-OPUCHTHPOBAHHBIX 3ajad. B OCHOBHOM
mKkoJjie y4eOHBIH MaTepHall TPYHNITUPYESTCSI BOKPYT PAlMOHAIIBHBIX
BBIpaKeHHUU. AJrebpa AEeMOHCTPUPYET 3HAdYCHHE MaTeMaTHUKHU
KaK s3bIKa ISl TTOCTPOCHHUS MAaTEeMaTHYECKHUX MOJCIICH, ONMHUCaHUs
OpPOIECCOB W SIBJICHUN peadbHOTO MHUpa. B 3amaum oOydeHUs
anrebpe BXOMAT TaKXKe JalibHEHIee pa3BUTHE aITOPUTMHUYCCKOIrO
MBIIIIJICHUSA, HeO6XOI[I/IMOFO, B YaCTHOCTHU, JIs1 OCBOCHHA Kypca
HH(POPMATHKH, u OBIaJICHUC HaBBIKaAaMU JETyKTHBHBIX
paccyxaenuii. [IpeoOpa3zoBaHrue CUMBOJIBHBIX (POPM BHOCHUT CBOM
crietudryeckrii BKiaj B pa3BUTHE BOOOpaXKeHUsI, CIIOCOOHOCTEH
K MaTeMaTH4YeCKOMY TBOPUYECTBY.

CopaepxaHue (pyHKIIHOHAIHFHO-TpaUUIECKON JTUHUU HAICJIICHO Ha
NOJIyYeHHUE IMIKOJIPHUKAMH 3HAHUW O (QYHKIUSIX KaK BaKHEHIIICH
MaTeMaTHU4YEeCKOM MOACIN 151 OIIMCaHusAa " HCCJICJOBaHUsA
pa3zHooOpa3HBIX MPOIECCOB W SIBJICHUNW B TIPUPOJE U OOIIeCTBE.
N3ydyeHne dTOrO0  Marepuajga  CIHOCOOCTBYET  pa3BUTHIO Yy
06yqa}OHII/IXCﬂ YMEHHS HUCIIOJIB30BaTh Pa3IMYHBIC BbBIPA3UTCIIBHBIC
cpeacrBa A3bIKA MAaTEMaTUKHU — CJIOBECHBIC, CHMBOJHNYCCKHEC,
rpaduyeckre, BHOCUT BKJIaJT B (OPMHUpPOBAHUEC IPEIACTABIICHUN O
pOJH MaTeMaTHKU B Pa3BUTHUH [UBUIH3AIUU U KyJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEEHOM IIVTAHE

CoryacHO yyeOHOMY IutaHy B /—9 Kiaccax M3ydaercsl y4eOHBIH
Kypc «Anrebdpa», KOTOPBIH BKIIOYACT CIEAYIOIINE OCHOBHBIC
paszensl COIepIKaHUS: «Ywucrna u BBIYHCIICHUSI»,
«AnreOpandecKue BBIPAKCHUS», «YPaBHEHHSI W HEPABEHCTBA»,
«DyHKIIIN.
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V4eOHBIM MiIaH Ha U3ydeHHe aireOpel B 7/—9 Kjaccax OTBOIHUT
HEe MeHee 3 Y4YeOHBIX YacOB B HEJEII0 B TEUEHHE KaXXIOro rojaa
o0ydeHwus, Bcero 3a Tpu roga ooydeHuss — He MeHee 306 ydeOHBIX
4acoB.

COIEPXAHUE YUYEBHOI'O KYPCA (I10 TOJAM OBYYEHU )

7 Kmnacc

Yucna u eviuucnenus
Paunonansuble 4yncna

JlpoOu OOBIKHOBEHHBIC U ASCATHYHBIC, TIEPEXO OT OTHOI (POPMEI
3anucu ApoOeil Kk npyroi. IloHsTHe pannoHaIbHOrO YHUCIa, 3aMKCh,
CpaBHEHHE, yHOpsIAOYMBaHUE panuoHaJIbHBIX qHCEIl.
ApudpmeTndeckue AEHCTBUS C pallMOHAJIBbHBIMH 4YHCIaMH. Pemenue
3a1a4 U3 pealbHON NMPAKTUKU HA 9acTH, Ha JPOOU.

CrerieHb € HaTypalibHBIM  IIOKasaTelieM:  OIpeJlesieHue,
npeoOpa3oBaHUE BBIPAXKCHUM Ha OCHOBE OIIPEACIICHUS, 3aIliuch
Oompmnx uwncels. [IponeHTHI, 3anmuch NPOLEHTOB B BHJAE APOOHU U
ApoOu B BUJAE TPONEHTOB. TpH OCHOBHBIC 3aJaud Ha MOPOLEHTHI,
peuieHne 3anad u3
peabHON NMPaKTHUKH.

I[TpuMeHeHNe TPU3HAKOB JICIIMMOCTH, Pa3JI0KEHHE Ha
MHOXHUTECJIINU HATypaJIbHBIX YHUCECII.

PeanbHBIE 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U oOpaTHast
MIPOIIOPIIUOHAITBHOCTH.

Anzcebpauueckue evipasrcenHus

IlepeMeHHBIE, UMCIOBOE 3HAYEHMUE BBIPAXKEHUSI C IIEPEMEHHOM.
Jlonyctumsele 3HAYEHUS IEPEMEHHBIX. Ilpencrasnenue
3aBHUCHMOCTH MEX/Iy BEJIMUYMHAMH B BUze (opMyJsbl. Berancienuns
nmo  ¢opmynam. IlpeoOpazoBanme  OyKBEHHBIX  BBIPAXKCHUIA,
TOXXJECTBEHHO paBHBIC BBIPAXEHHsS, IIpaBUiIa IIpeoOpa3oBaHUS
CYMM U NPOU3BEAECHUN, Ipa-

BHJIA PACKPBITHSI CKOOOK U IPUBEEHUSI 10 I00HBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATypaJbHBIM MOKAa3aTEJIEM.

OnnHounensl U MHorouneHsl. Crenenb MHorouieHa. CnoxxeHue,
BBIUUTAHUE, YMHOXXEHHE MHOTIO4JIeHOB. DOpMyJibl COKpalEHHOTO
YMHOX>KEHHUsI: KBaJpaT CYMMBbl M KBajpaT pasHocTtu. Dopmyna
pa3sHOCTHU KBaJpaToB. Pa3io)keHne MHOrO4JI€HOB Ha MHOXUTEIH.

Ypasnenua

VYpaBHEeHUE, KOpPEHb YypaBHEHHUs, INpaBHIa IpeoOpa3oBaHMUs
YpaBHEHUSI, paBHOCWJIBHOCTh YPaBHEHUH.

JIluneiiHoe ypaBHEHME C OJHOM IEPEMEHHOI, YHCIO KOpHEH
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JIMHEWHOTO ypaBHEHUSI, pelieHue  JIMHEWHBIX  yYpaBHCHUM.
CocraBineHue ypaBHEHUHN IO YCIOBUIO 3a7a4d. PelieHne TeKCTOBBIX
3aJ1a4 ¢ IIOMOIIBIO YPaBHEHU.

JImHeliHOEe ypaBHEHHE C JBYyMsI NEPEMEHHBIMH M €ro rpadux.
CucremMa nAByX JHMHEHHBIX YPAaBHEHHW C JIBYMsS IE€PEMEHHBIMH.
Pemenne cucrem ypaBHEHHMH CIIOCOOOM IIOJICTaHOBKH. IIpumepsr
peLIeHUsT TEKCTOBBIX 3a/1ad C MOMOIIBIO CUCTEM ypPaBHEHU.

Koopmunatsr n rpadpukn. OyHKINH

Koopannarta Toukum Ha nOpsiMod. YHCIOBBIE TIPOMEXKYTKHU.
Paccrosinne Mmexxay AByMsl TOUKaMH KOOPJAWUHATHOW MPSIMOMU.

IIpsmoyronrsHas cuctema koopauHat, ocu OX u Oy. Abdcriucca n
OpAMHAaTa TOYKU Ha KOOPAWHATHOM mrockocTu. IIpumeps! rpadukos,
3ajaHHbIX popMysiamu. UteHne rpadMKOB pealbHbIX 3aBUCUMOCTEH.

IMonasarue pyskumu. I'paduk pyukmnuu. CBoiicTBa pyHKIuH. JInHEeH-

Hast pyHKOWMs, € rpaduk. ['paduk pyukumnn y = |x|. 'paduueckoe

pelIeHNUE JIMHEHHBIX YPaBHEHUN U CUCTEM JIMHEUHBIX YPABHEHUIM.

8 xmacc

Yucna u evivucnenusn

KBanparnubiii kopeHb u3 uncna. [lousitne 06 uppanoHaIbHOM
qucise. JlecATHYHBIE TIPUOIMKCHUS HPPALMUOHAIBHBIX  YHCEII.
CpolictBa apudMeTHUYECKNX KBaJApaTHBIX KOpPHEHW ©W HX
MpUMEHEHHUE K MpeoOpa3oBaHUIO YHCIIOBBIX BBIPpAKEHUNH U
BBIUMCJIEHUSIM. JIeCTBUTEIIBHBIE YHCIIA.

Crenenp ¢ HenbIM mNokasateneM u e€ cpoiictBa. CraHaapTHas
3aIIMCh YHUCHa.

Anzcebpauueckue evipasricenHus

KBanpaTHblii TpEXUJIEH; pa3JIOKEHHE KBaJpaTHOro TpExulieHa Ha
MHOHUTEJIH.

Anrebpanyeckas Apo6b. OCHOBHOE CBOWMCTBO airedOpamydeckoi
apobu. CrokeHue, BBIYMTAHUE, YMHO>EHHUE, JCIICHUE
anreOpandecknx ApoOeil. PamuoHanbHBIE BBIpaXEHHST H  UX
nmpeodpa3oBaHue.

Ypasnenusa u nepasencmea

KBagpatHoe ypaBHeHUE, hopMyiia KOPHEH KBaIpaTHOTO yPaBHEHUS.
Teopema Buera. Pemenue ypaBHeHUM, CBOASIMXCS K JIMHEWHBIM U
KBagpaTHBIM. [IpocTeiimue npoOHO-palmoHaIbHBIC YPaBHCHUS.

I'paduueckast mHTEpIIpETALINST YPABHECHUN C IBYMSI ITIEPEMECHHBIMHU
U CHUCTEM JIMHEUHBIX YpaBHEHUI C ABYMs IepeMeHHbIMU. [IpumMepsl
pelIeHus CUCTEM HEJIHMHEHWHBIX ypaBHEHUU C JBYyMs MEepPEeMEHHBIMHU.

Permrenne TEKCTOBBIX 3aj/lad alireOpamdecKuM CITIOCOOOM.

YucnoBble HEepaBEHCTBAa M MX cBolcTBa. HepaBeHCTBO ¢ OJHOM
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IepPEMEHHOM. PaBHOCUNIBHOCTH HEPaBEHCTB. JIunetlinbie
HEepaBeHCTBAa C oAHOM mepeMeHHON. CucCTeMbl JHHEWHBIX
HEPaBEHCTB C OJHON MEPEMEHHOM.

Dynkyuu

[Moasatne ¢ynkuun. OOHACTs OIpENeJeHUusT ¢ MHOMXECTBO
3HaueHuil GpyHkuuu. CriocoObl 3aganusi QyHKIIHIA.

I'padux pyskximmu. Urenmne cBOMcTB PyHKOHUHA 1O €€ rpaduKy.
ITpumeps! rpadukoB GyHKIHH, OTpaKAIOIINX PEATbHBIC MPOILIECCHI.

DyHKINH, ONUCHIBAIOIINE MIPSIMYIO U OOPATHYIO IPOIOPIHOHATIBHBIC
3aBUCUMOCTH, UX TpaduKH.

Oyuxmun Y = X2, y=x3, y =X, ¥y = |x.

I'paduueckoe pelieHUE ypaBHCHUNW M CUCTEM ypaBHCHUM.

9 knacc

Yucna u eviuucnenusn
JlelicTBUTEIbHbBIE YHCIIA

PanuonanbHble 4yHclia, UppalUOHAJIBHBIE 4YHCJIAa, KOHEYHbIE U
OCCKOHEYHBIC OECATHYHBIC IpoOn. MHOMXKECTBO JICHUCTBUTEIHFHBIX
YuceN; ACHCTBUTENbHBIE YHCIIAa KaK OECKOHEYHBbIE [IEeCATUYHBIC
apobu. B3anMHO OJIHO3HAYHOE COOTBETCTBHE MEXKJY MHOXKECTBOM
JEUCTBUTENbHBIX YUCEN U KOOPAUHATHOU HpPsIMOM.

CpaBHCHHE ICHCTBUTEIBHBIX YHCEJ, apu(PMETHUUYSCKUE ACHUCTBUS
C JICHCTBUTEIBHBIMU YHUCIaAMH.
W3mepenus, mpuOIMKeHus, ONEHKH

Paszmepbl  0OOBEKTOB  OKPYKAIOIIEro  MHpa, JIUTESIbHOCTh
MPOLIECCOB B OKPYXKAIOIIEM MHUPE.

Ipubnux€HHOE 3HAYCHUEC BEJIUYNHBI, TOUHOCTH MPHUOTHMIKCHHUSI.
Oxpyrienue uucen. [Ipukujika U olleHKa pe3yJIbTaTOB BbIYUCIECHUM.

Ypasnenus u nepasencmea
YpaBHEHHUS ¢ OJHON IEPEMEHHON

JIluneiliHoe ypaBHeHue. PemieHue ypaBHEHUM, CBOISIILIUXCS K
JIMHEWHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHMH, CBOJSIINXCS K
KBaJpaTHeIM. bukBanpatHoe ypaBHeHue. Ilpumepsl pemienus
ypaBHEHUIl TpeTbed U 4YeTBEPTON CTENEHEM pas3IoKEHUEM Ha
MHOXHTEJIIH.

Peuienue APOOHO-paITHOHATIBHBIX YpPaBHEHUM.

Pemenne TeKCTOBBIX 3a/1a9 alIreOpanviecKuM METO0M.

Cucrembl ypaBHEHUH
49



VpaBHeHHE C ABYyMsI IIEpEMEHHBIMH M ero rpacduk. Pemienne
CHUCTEM JBYX JIMHEHWHBIX YypPAaBHEHUH C [AByMs MEPEMEHHBIMU.
Pemenue cucrtem IByX ypaBHEHHUI, OJHO M3 KOTOPBIX JHUHEHHOE, a
Ipyroe — BTOpOH cremneHu. I paduaeckas HHTEpHpETAUsS CUCTEMBI
ypaBHEHUI C ABYMsI EPEMEHHBIMU.

PemreHne TEeKCTOBBIX 3a7a4 ajareOpandecKuM CIIOCOOOM.

Hepasenctsa

YucnoBsle HEpaBEeHCTBA U UX CBOICTBA.

Pemenue nuHEeNHBIX HEPABEHCTB C OJHOM NepeMeHHOU. Pemenue
CHCTEM JIMHEMHBIX HEPABEHCTB C OAHOMW nepemeHHoM. KBanparHbie
HepaBeHcTBa. ['paduueckast MHTEpIIpeTalysi HEPABEHCTB U CUCTEM
HEPaBEHCTB C ABYMsI IE€PEMEHHBIMHU.

Dynxkyuu
KBanparuunas pynknus, e€ rpaduk u cBoiicrpa. [lapabora,
KOOPJWHATHI BEPUINHBI Napadoybl, OCb CHMMETPHUH 11apaboJIbl.

I'paduku QyHKIMii:

y =kx, y = kx + b, y:%,y =%,y =X , y=|X| u ux cpoiicrsa.

Yucnoevle nociedo8amenrbHOCMU

Omnpenenenue u crocoObl 3aaHAs HCIOBBIX MOCIEN0BATEIBHOCTEH

ITonsiTue YHCIOBOU IIOCJIEJOBATCIBHOCTH. 3ayanue
[MOCJICIOBATCIILHOCTA PEKYPPEHTHON (opmysioir u dopmysioii N-ro
qJIeHa.

Apudmernyeckas ¥ reoMeTpuuecKasi porpeccun

Apudmernueckas U reomerpudeckast nporpeccun. Popmyssl N-ro
yjieHa apu(METUYECKONH M T€OMETPUYECKOH MpOrpeccuii, CyMMbl
MEPBBIX N YICHOB.

HN3o6pakxeHne YIeHOB apU(PMETHYECKOW W TI'€OMETPHYSCKOH
OpOrpeccu TOYKaMHU Ha KOOPJAMHATHOW MJIOCKOCTHU. JIMHEWHBIN U
SKCIMOHEHIMAIBHBINA pocT. CI0XKHBIE TTPOIIEHTEI.

TJIAHUPYEMBIE TIPEJMETHBIE PE3YJIbTATHI OCBOEHMUS
TIPUMEPHOIPABOYEN ITPOI'PAMMBI KYPCA (I10 TOJIAM
OBYYEHMS)

OcBoeHue y4deOHOTO Kypca «Anrebpa» Ha ypOBHE OCHOBHOTO
obmiero  oOpasoBaHusi  JIOJDKHO — obOecrnedWBaTh  JOCTHDKEHUE
CIIeIYFOIIUX TIPS AMETHBIX 00pa30BaTEIbHBIX PE3yJILTATOB:

7 kJacc

Yucna u eviuucnenusn
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— BreinosiHsiTe, couerass yCTHbIE W NHCBMEHHBIE IPUEMBI,
apudmeTndeckne AeHCTBUS C pallMOHAJIBHBIMH YHCIIAMH.

— HaxoauTe 3HA4YEHHWsI YHCIOBBIX BBIPAXKEHUI; IPUMEHSTH
pa3zHooOpa3HbIe CITOCOOBI U TPUEMBI BBIYUCICHUS 3HAUYCHUI TPOOHBIX
BBIPQXCHUM, COEpIKAIIMX OOBIKHOBEHHBIC U JIECSITUYHBIE APOOH.

— Ilepexoaute OT OmHOW (OPMBI 3amHUCH YHUCENT K JPYyrou
(mpeobpa3oBEIBaTh  ACCATHYHYIO  JOpoOb B  OOBIKHOBECHHYIO,
OOBIKHOBEHHYIO B JIECSITHYHYIO, B YacCTHOCTH B OCECKOHEUHYIO
JICCITUIHYIO ApOOB).

— CpaBHUBATh W yNOPSIOYMBATH PAllMOHAIbHBIC YHCIA.

— OXpyriasaTh 4ucia.

— BHITTIOTHATE IPUKUIKY U OIICHKY pe3yJIbTaTa BEIYUCIICHUM,
OLIEHKY 3HAQUYEHUU YHUCIOBBIX BBIPAKEHUMN. BBINOMHATE neiicTBUS CO
CTETNICHSIMHU C HAaTYpPaJIbHBIMU MOKAa3aTEIISIMU.

— IlpuMeHSATs TIpU3HAKH OSIUMOCTH, pa3jIoKCHHUE Ha
MHOXHUTCIINHATYPAITbHBIX YHCEII.

— Pemrate TIpaKTHKO-OPUCHTHPOBAHHBIC 3aayd, CBS3aHHBIC C

OTHOILLICHUEM BEJIIUYHH, IIPONOPLUUOHAIBHOCTBIO BEJIUYUH,
NpOLEHTAMU; HUHTEPIPETUPOBATh pPE3ylbTaThbl pPELICHUs 3aJad C
y4€TOM OrpaHUYECHUI, CBSI3aHHBIX co CBOMCTBaMH

paccMaTpuBacMbIX 00BEKTOB.

Anzebpauueckue evipasricenus

—  Hcnons3oBaTth anredpanyvecKyro TEPMHHOJIOTHIO u
CUMBOJIMKY, TIpUMEHSITH €€ B TIpoIllecceé OCBOECHHUS Yyd4eOHOTO
Marepua’a.

—  HaxoauTe 3HaueHHs OyKBEHHBIX BBIPAXKEHHUM IMPU 3aTaHHBIX
3HAYCHUSIX TIEPEMEHHBIX.

—  BremoaHsaTe  npeoOpa3oBaHHUsS — LIEJIOTO  BBIPAXXEHUS B
MHOTOWICH TIPUBEJICHUEM MNOJOOHBIX ClIaraéMbIX, PpPacKpPBITHEM
CKOOOK.

—  DBpmonHATE yMHOXEHHE OJHOWIEHAa Ha MHOTOWIEH U
MHOTOWICHAa Ha MHOTOYJICH, MPUMEHSTh (OPMYJIBI KBaJipaTa CyMMBI
¥ KBaJapaTa pa3HOCTH.

—  OcymecTBAATh PA3JIOKEHUE MHOTOYICHOB HAa MHOXHUTEIH C
TOMOIIBIO BEIHECEHHS 3a CKOOKHM OOIIEro MHOXKHTEJNS, TPYIITHPOBKH
cllaraeMbIX, IPUMEHEHUsI (OPMYJT COKPAIIEHHOTO YMHOKECHHSI.

—  Ilpumenars mnpeoOpa3oBaHUS MHOTOYICHOB JJIsI PEIICHHUS
pa3IuYHBIX 3a4a4 U3 MaTEeMaTHKH, CMEXHBIX MpPEeIMETOB, U3
peanbHON NPaKTUKH.

— HUcnone3oBaTe cBOIicTBA CTENEHEHM C  HaTypaJbHBIMU
IoKa3aTeJisIMH JUIsl TpeoOpa3oBaHUsI BEIPAXKESHUH.

YPaGHEHMﬂ U Hepasencmea
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—  Pemars suHeliHble YypaBHEHHUSI C OJHOW MEPEMEHHOH,
MpUMEHss] TpaBWia IIepexona OT HCXOAHOTO YpaBHEHHSA K
paBHOCUIIBHOMY eMy. IIpoBepsTh, SBISIETCS W YHCIO KOPHEM
ypaBHEHHUS.

—  IlpumensTs rpaduyueckue METOIbI IIPH PEIICHUM JIMHEWHBIX
YpaBHEHHUI U UX CUCTEM.

—  Ilonbupare mpuMepbl Nmap YHCEN, SBISIIOLIIMXCS PEIICHUEM
JIMHEHHOIr 0 ypaBHEHMUS C ABYMsI IEPEMEHHBIMU.

—  Crpouth B KOOPJAWHATHOHW IUIOCKOCTH TpadHK JIMHEHWHOTrO
ypaBHEHHUsI C JABYMsI NIEPEMEHHBIMHU; TOJbB3YsICh  TI'padHKOM,
MIPUBOJINUTH NIPUMEPHI PEIICHUS yPAaBHEHUS.

—  Pemars cuctembl IBYX JIMHEHHBIX YpaBHEHHH C JIByMs
IIEPEMEHHBIMH, B TOM YHCJE I'papuIecKH.

— CocTaBisTh U pelnIaTh JUHEHHOE ypaBHEHUE WU CUCTEMY
JIMHEWHBIX YPAaBHEHUN MO YCIOBHIO 3aJa4H, HHTEPIIPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3aJa4M MOJIYyYEHHBIA pe3yJbTaT.

Koopounamut u cpagpuxu. @ynkyuu
—  HzoOpaxats Ha KOOPAWHATHOU apsiMou TOYKHU,
COOTBETCTBYIOIIME 3aJaHHBIM  KOOpJAMHATaM, JIy4d, OTPE3KH,

HHTCPBAJIbI; 3allMChIBATh YHUCJIOBBIC ITPOMEIKYTKHU HaA aJIFe6paI/I‘IeCKOM
A3BIKC.

— OrmMmeyarh B KOOPJMHATHOW IJIOCKOCTH TOYKH IO 3aaHHBIM
KOOpJMHATaM; CTpouTh Tpaduku JuHelHbIX GyHKIHA. CTpOHUThH
rpadux pyHKuHu Yy = | x |.

—  OnwuceIBaTh ¢ MOMOIIBIO (PYHKIMHA H3BECTHBIE 3aBUCHMOCTHU
MEXIy BEJIWYWHAMH: CKOpPOCTBH, BpEMs, pPacCTOsAHHWE;, IIcHa,
KOJIMYECTBO, CTOUMOCTH;, IIPOM3BOJUTEIBHOCTD, BpeMs, OOBEM
paboThI.

—  Haxoautp 3HaueHue GyHKLIHUHU 110 3HAUYCHHIO €€ apryMeHTa.

— I[Torumatps TpaduyecKkuii CrrocoO MpEeICTaBICHUS W aHAIN3a
nHOpPMAIINM; HW3BJIEKATh W HWHTEPIPETUPOBATH HWH(POPMAIIUIO U3
rpaMKOB peasbHBIX MMPOIECCOB U 3aBUCHUMOCTEH.

8 xmacc

Yucna u eviuucnenus

—  Hcnonp3oBaTh HayadbHBIE MPEJCTABICHUS O MHOXKECTBE
JIEUCTBUTEIILHBIX YHCEN JJIsl CPAaBHEHUS, OKPYTJIEHUSI U BBIYUCICHUI;
n300pakaTh JEUCTBUTENBHBIE YHCIAa TOYKAMHU HAa KOOPAMHATHON
OpsSIMOH.

—  IIpumessaTs noHATHE apUPMETHUECKOTO KBAJIPATHOTO KOPHS,
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HaXOOWTh KBaJpaTHBIE KOPHH, HCIOJIB3Ys TPH HEOOXOIUMOCTH
KaJIbKYJISITOD; BBIITOJTHSITh npeoOpa3oBaHus BBIpAKCHUH,
coAep KaIux KBaJpaTHbIE KOPHHU, UCIIOJIB3Yys CBOHCTBA KOpHEH.

— Hcnonp30BaTh 3a0UCH OOJIBINIUX M MaJIbIX YHCEN C IIOMOILLIO
JICCSITUYHBIX po0ei u crereHer uncma 10,

Anzebpauueckue evipajrceHus

—  IlpuMeHSATH TIOHATHE CTENEHH C IEJIBIM I10Ka3aTeJeM,
BBITIOJIHITh NPEOOPa30BaHUS BBIPAKCHUN, COACPIKAIIUX CTEICHH C
LIEJIBIM MTOKa3aTeJIeM.

—  BBIIONHATH TOXIASCTBEHHBIC TPEOOPa30BaHMUs PAIIHOHAIBHBIX
BBIPD@KCHUI Ha OCHOBE TMpaBUWJI JCHCTBHA HAJ MHOTOWICHAMH U
anreOpanyecKuMH JIpoOsIMU.

— PacknanpiBaTh KBagpaTHBIA TPEXUIICH HA MHOXXUTEIIU.

— I[IpuMmensaTh TIpeoOpa3oBaHMUsI BBIPAKECHUH JUISI  PEIICHUS
pas3/iInNdHbIX 3aaa4 W3 MaTCMaTHUKH, CMCXKHBIX npeamMeToB, us
peajlbHOU IIPaKTUKU.

YPQGHeHIUl u Hepaeencmea

—  Pemarte nuHelHbIE, KBaApaTHbIE YPABHEHUS U
panUOHaIBbHBIC YPAaBHCHUS, CBOMASIIUECS K HUM, CUCTEMBI IBYX
YPaBHEHUH € ABYMsl [IEPEMEHHBIMU.

—  IIpoBoauTh NpOCTEHUIINE UCCIECAOBAHUS YPABHECHUN U
CHUCTEM ypaBHEHHM, B TOM YHCJI€ C IPUMEHECHHEM IrpadMIEeCKUX
pescTaBICHUN (yCTaHaBIMBaTh, UMEET JIM YPaBHEHHUE WIHA
cUCTeMaypaBHEHUN pEIIeHUs, €CIIU UMEEeT, TO CKOJIBKO, U TIp.).

—  IlepexomuTs OT cioBecHOW GOPMYJIMPOBKH 3amadn K €&
anreOpanyeckoil MOAEIH C IOMOIIBIO COCTABJICHHS YPAaBHEHHS WU
CHUCTEMBl ypaBHEHHUH, WHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a41 MOJIyYSHHBIN pe3ysIbTaT.

— I[TpuMeHsITh CBOMCTBA YHMCIOBBIX HEPABEHCTB JJIsI CPaBHEHUS,
OLICHKH; peliaTh JIMHEHHbIE HEpaBEHCTBA C OJHOW NMEPEeMEHHOM M X
CHCTEMBI; J1aBaTh rpadHUYECKy0 WILTIOCTPALIMIO MHOYECTBA pelIeHU
HEpaBEeHCTBA, CUCTEMbl HEPABEHCTB.

Dynkyuu

— IToHuMaTh W HMCIIOJB30BaTh (PYHKIHMOHAIbHBIC MHOHSITHS H
SI3bIK  (TEPMHUHBI, CHMBOJIMYECKHE OOO3HA4YeHHUs); ONPEACIISITh
3HaYeHHE (PYHKIMM 110 3HAYCHUIO apryMEHTa; OIpeJesiTh CBOMCTBA
¢pysxnu o e€ rpaduky.

— CtpouTs rpaduKu JIEMEHTApHBIX (QYyHKIIUNA BHIA
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k
y=-.y= x2 \y=x3y= vVx ,y = | X |; OIMCBIBATH CBOWCTBA
YUCIIOBOUW (GPYHKIIMHU TTO €€ rpaduKy.

9 kacc

Yucna u eviuucnenus

—  CpaBHuBaTh u YHOPSIAOYUBATH pannoHaIbHbIE u
UppanuoHalIbHbIC YHCIIA.

—  BemonaATe apudmMeTrnueckne ASUCTBHSA C PAMOHAIBHBIMHU
YHUCJIaMHM, COYeTass YCTHbIE M IHUCbMEHHbIE IIPUEMBI, BBIIIOJHATH
BBIYHCIICHHS C UPPAIIUOHAILHBIMH YUCIaMU.

i Haxoaute 3HadyeHUs CTEIEeHEH ¢ ICJIIBIMHU IIOKA3aTCIsIMHU U
KOpHeﬁ; BBIYUCJIATH 3HAYCHHWSA YUCIIOBBIX BBIpa)KeHHﬁ.

—_— OprFJ'IHTI) ,Z[eﬁCTBHTeJIbHLIe qucJiia, BBIMNOJIHATL MNPUKHUIAKY
pe3ylibTaTa BLIHHCHCHHﬁ, OLCHKY YHCIOBBIX Bpra)KeHPIﬁ.

YPQGHeHIUl u Hepaeencmea

—  Pemarp nmHelHBIE W KBaJpaTHBIC YpPaBHEHUs, ypaBHCHHS,
CBOJSIIIMECS K HUM, IPOCTEHIINE TPOOHO-PAITHOHAIBHBIC YPAaBHCHHUS.

—  Pemarp cuctembl IByX JIMHEHHBIX YpaBHEHHUH C JAByMs
NEPEMEHHBIMM M CHCTEMBI JBYX YpPaBHEHHI, B KOTOpPBIX OIHO
ypaBHEHHUE HE SABJISICTCS JUHEHHBIM.

— Pemate TexcToBEBIC 3aJa4du anre6panquKI/IM cnocoboMm ¢
IIOMOIIIBIO COCTABJICHUSA YpPAaBHCHUS HUIIU CUCTEMBbI JIBYX ypaBHeHI/Iﬁ C
ABYMs IIEPEMCHHBIMMU.

— IIpoBoauTe mpocreiilmne ucciaenoBaHusl YPaBHEHUM U CUCTEM
ypaBHEHHI, B TOM 4YHCJIEe C IIpUMEHEHHEeM rpaduuecKux
npencTaBiIeHuid (ycTaHaBIMBaTh, UMEET JU ypaBHEHHE HJIM CHUCTEeMa
YpaBHEHHI pElIeHUs, €CIIM UMEET, TO CKOJIBKO, U Ip.).

— Pemats nuHEeHHBIC HCPaBCHCTBA, KBaJApaTHBIC HCPABCHCTBA,
I/I306pa)KaTL peUICHUEC HEPABCHCTB Ha YHUCJIOBOM HpﬂMOfI, 3aI1mucChiBaTh
PEICHUEC C ITIOMOIIBIO CUMBOJIOB.

— Pemats CHUCTEMBI JIUHCEHHBIX HEPaBCHCTB, CHUCTCMBI
HEPABCHCTB, BKJIIOYAOIIHUEC KBaJAPaTHOC HEPABCHCTBO, 1/1306pa>1<aTL
PEIICHUEC CHUCTEMbI HCPAaBCHCTB Ha YHUCIIOBOU HpﬂMOﬁ, 3aIIuChIBaTh
peuICeHUEC C IIOMOIIBIO CUMBOJIOB.

— Hcnonp3oBaTh HEpaBEHCTBA IPU PEILIEHUHM  Pa3IUYHBIX
3aja4.
Dynkyuu
— PacrioznaBare (¢yHKIMHM H3y4YEeHHBIX BHAOB. Iloka3biBaTh
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CXEMAaTH4YeCKH pAacCIIOJIOKEHHE Ha  KOOPAWHATHOH  INIOCKOCTH
rpaukoB
k —
- Yy = — _k Jy=ax2 +bx +c
dbyukmit Buma: y = kx, y = kx + b, y o
y=x3,y=+vx,y= Pt | B 3aBUCMMOCTHU OT 3Ha4eHUl K03()HUIMEHTOB;

ONHCHIBATH CBOMCTBA (PYHKITUH.
CTpouTh U M300pakaTh CXEMAaTHYECKH T'padMKU KBaJPATHYHBIX
—  (yHKUUi, ONMUCHIBATh CBOMCTBA KBAJAPATHYHBIX (DYHKLHUN IO
ux rpaduKam.
— Pacrio3naBare KBajpaTudHylo (QyHKIHIO 110 Qdopmylie,

MPUBOAUTE MPHUMEPHI KBaJAPATHUYHBIX (YHKOUH H3 peanbHOU
’)KU3HH, (PU3UKH, TEOMETPHH.

Apu([memuuecmm u ceomempuueckas npozcpeccuu

—  PacmnoznaBath apu@METHYECKYIO UM TI'€OMETPUYECKYIO
IPOTPECCUH NPH Pa3HBIX cnocobax 3aIaHusl.

—  BBINONHATE BBIYMCIIEHUSI C HCIIOJb30BaHUEM (GopmMys1 N-TO
qjeHa apu(PMETHIECKON M I€OMETPHUUYECKONW MPOrpeccuii, CyMMBI
NEPBBIX N YJIEHOB.

— I/I306pa>1<aTb YJICHBI ITOCICOAO0OBATCIBHOCTH TOYKaMMH Ha
KOOpI[PIHaTHOfI ITIJIOCKOCTH.

— Pemiare 3agauu, cBsI3aHHbBIE C YUCJIOBBIMU
MOCIEIOBATSIIFHOCTSIMHU, B TOM YHCJIIC 3aJa9d U3 PeaabHOM XKU3HH (C
HCMOJIb30BAHUEM KAJIBKYJISATOpPA, IU(PPOBBIX TEXHOJOTHIA).
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TEMATHUYECKOE TNIAHUPOBAHME YYEBHOI'O KYPCA (11O TOAAM OBYYEHMUS)

7 xnacc (ae menee 102 u)

Ha3zBanmue pa3gena
(TeMbl) (YMCJIO0 YACOB)

OcHoBHOe cojepikaHue

OcHOBHbIE BH/bI 1eSITEIbHOCTH oﬁyqamumxcﬂ

Yucaa n
BBIYHCJIECHHA.
PanunonajabHbIe
quciaa

(25 4

IMonsitue PaLMOHAIIBHOTO 4yHcIa.
Apudmeruueckue EeUCTBUSA c
panroHaIbHBIMU YHCIIAMU.

CpaBHeHue, YHOPsIIOYNBaHHE

panMOHANBHBIX YHUCEIL.

CremneHs ¢ HaTypaJbHBIM ITOKa3aTeJIEM.
Pemrenre OCHOBHBIX 3aza4y Ha ApooOH,
MIPOIEHTHI U3 pealbHON MPaKTHKH.
ITpu3Hakm OEIUMOCTH, PA3I0KESHUS
Ha MHO>XUTEJIU HaTypaJlbHbIX UHUCEI.

Peansbnsbie 3aBucumoctu. Ilpsamas u
ob6paTHast TPOIIOPIHUOHATBEHOCTH

CucreMaTH3upoBaTh W 060ramarth 3HAHHA 00
OOBIKHOBEHHBIX M JECSITUYHBIX NPOOSX.

CpaBHHBATh H YyHnopsiio4uBaTh apoou,
npeoOpa3oBbIBast npu HEOOXOIUMOCTH
AECSATUYHBIC apoou B OOBIKHOBCHHBIE,

OOBIKHOBEHHBIC B JSCSTHYHBIC, B YaCTHOCTH B
OECKOHEUHYIO JSCSITHYHYIO IpPOOb.

IpumMeHATH pa3HOOOpa3Hble COCOObI U MPUEMBI
BbIYMCJIEeHUs] 3HAYEHUH JAPOOHBIX BbIPAKEHUId,
COJIep)KAIlINX OOBIKHOBEHHBIC U JICCSITHYHBIC
opoOu:  3aMEHATH IIPU  HEOOXOOUMOCTH
JECSATUIHYIO apoOb OOBIKHOBEHHOW |
OOBIKHOBEHHYIO  JECSITUMHOHM,  NPUBOJUTH
BBIpa)kKeHHE K (dopme, Hambosee ymoOHOU IJiIst
BBIUUCIICHUH, mnpeoOpa3oBbIBaTh  APOOHBIE
BBID@KEHHUs] Ha yMHOXXEHHE U  JICJICHHE
NECSATUYHBIX NIpoOeil K NeHCTBUSIM C LEJIBIMHA
9HUCIIAMU.

IIpuBoauTH YHCJIOBbIe H OyKBeHHBbIE NMPHMeEPHI
CTENIEHn C HATypaJIbHBIM  IIOKa3aTelieM,
OOBSICHSISI 3HAYEeHHs] OCHOBAHUS CTEIEHH U
ImokKasarejs CTCIICHH, HaXOOUTh 3HAYCHUA
creneneit Buga a" (a — mo6oe palnHoHANLHOE
9HCIIO, N — HATypaJbHOE UHCIO).
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IToHuMATB CMBICI 3alTUCH OOJIBIIINX YHCEN C
HOMOIIBIO ASCATUYHBIX ApOOel U cTereHed yuciaa
10, npUMEHATHHUX B PEajJbHBIX CUTYyallUsX.

IIpuMeHATH MPU3HAKHU JEIIUMOCTH,
pa3jloKeHUsT Ha MHOMXHMTEIHW HaTypaJIbHBIX
qHCell.

Pemiate 3ajauym  Ha  4acTH, HPOLCHTHI,
OpONOPLIMH, HA HaXOXACHUE ApoOH (mpoleHTa)
OT BEJMYHWHBI W BEJIWYMHBI 10 e€ 1podm
(mpoueHTy), nOpodu  (TIpomeHTa), KOTOPBIA
COCTaBJISICT  OJHA  BEJIMYMHA  OT  JIPYTrOil.
IIpuBoauTH, pa3dupaTh, OEHUBATH Pa3INYHBIC
pelIeHUs], 3aIIUCH PEIICHHUII TEeKCTOBBIX 3aJay.
PacnoznaBath ¥ OOBSICHATH, ONHpPasICh Ha
OlpeAeNCHUs, MPSIMO IMPONOPLHOHAIBHBIE |
00paTHO  IIPONOPIHOHAJIBHBIE  3aBHCHMOCTH
MEXXy BEJIMYMHAMH; NPUBOAUTH MPUMeEPHI dTHX
3aBHCUMOCTEH W3 pealbHOro MHupa, U3 JApPYTrHX
YYEeOHBIX MPEIMETOB.

PemiaTh MpakTHUKO-OPUEHTUPOBAHHBIC 381441 Ha
IPOOH,IIPOIIEHTHI, TPAMYIO U OOpaTHYIO
MPONOPIHUOHAIBHOCTH, IIPOIOPIUHU

Auredpandeckue
BBIPaKEeHHS

(27 )

ByKkBeHHBIC BBIPpAYKCHHUSI.
Ilepemennsle. JlomycTuMbIE 3HAYEHUS
nepeMeHHbIX. POPMYJIbI.
IIpeoOpazoBanHue OyKBEHHBIX
BBIPDQKCHUM, PAaCKpPBITHE CKOOOK U
MpUBEJICHUE TTOA00HbBIX CllaraeMbIX.

OBJagers anreOpanvyeckoll TEPMHUHOJIOTHEH U
CUMBOJIMKOH, HNpPHMeHATB €€ B Mmpolecce
OCBOEHUS ydeOHOr0 MaTepHaa.

Haxoauts 3HAYCHUS OyKBEHHBIX
BBIPXXEHUH MPU 3aJaHHBIX 3HAUCHUSIX OYKB;
BBIITOJIHATH BBIYHUCIICHUA I10 d)opmynaM.
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CBolicTBa CTENEHU C HATyPAJIbHBIM
MMOKa3aTeJIeM.

Mmuorounensl. CiioxkeHue, BbIYUTAaHUE,
YMHOKEHHE MHOTOWIeHOB. DOopMmyIibl
COKpaIlIEHHOIO0 YMHOXeHMUsl. Pa3noxenue
MHOTI'OYJIEHOB HAa MHOXKHUTEIHU

BbINOJIHATH rnpeoOpa3zoBaHUs LIEJIOTO
BBIDQKCHHSI B  MHOTOYWICH MPHUBEIACHHUEM
MOJTOOHBIX CIIAraeMBbIX, PACKPBITHEM CKOOOK.

BbINOIHATE yMHOXXEHHE  OJHOYIEHA Ha
MHOTOYJIEH M MHOrO4YJieHa Ha MHOTOYJIEH,
NPpUMEHATh (OpMyJIBI KBaapata CyMMBI U
KBaJipaTa pa3HOCTH.

OcymecTBAsSITh PA3JI0KEHHE MHOTOYJIEHOB Ha
MHOXKHUTEIN TMyTEM BBIHECEHHUSI 3a CKOOKH
o0IIero MHOXHTENsA, MPUMEHEHUs (OpMYIIBI
pPa3sHOCTH KBaJpaToB, GOPMYJ COKPAIIEHHOrO
YMHO>KEHHUS.

IIpumensiTe mpeoOpazoBaHHE MHOTOYJICHOB
JUIsL  pelIeHWs]  pa3IMYHBIX  3amad  u3
MaTeMaTHUKH, CMEXHBIX  IPEAMETOB, W3
peallbHON NpPaKTHUKU.

3HAKOMUTBLCHA C ncTopneﬁ pa3sBUTUI MAaTCMaTUKH

YpaBHeHusi u
HepaBeHCTBA
(20 v)

YPaBHeHHe, IIpaBujia npeo6pasoBaHI/m

YpaBHEHWUS, PaBHOCHIBHOCTH
ypaBHEHUIA.

JIuneiinoe ypaBHEHHE c OJIHOU
HepeMEeHHOM, peuleHue JUHENHBIX

ypaBHeHuM. Pemenue 3a1auc nomMombo
YpaBHEHUH.

JInneliHOe ypaBHEHHE C AByMS
IIepeMeHHBIMU U ero rpaduk.Crucrema
IBYX JIMHEHHBIX YPaBHEHUU C IBYyMsI
repeMeHHBIMH. Pemmenne cucrem

Pemiars JsMHENHOE ypaBHEHHE C  OJHOH
IIEPEMEHHOM, NPUMeHssl NMpaBHJIa Iepexoja oT
HCXOJHOIO YPaBHEHHUsI K PaBHOCHUJIBHOMY €My
6osiee npocroro Buaa. IIpoBepsTh, ABIACTCSA JIU
KOHKPETHOE YHCJIO KOPHEM ypPaBHEHUS.
ITon6éupaTs NpuMepbI TIAp JHUCE,
SIBJIAIOIUXCS PELLIEHUEM JINHEHHOI O ypaBHEHUS
¢ AByMs nepeMeHHbIMU. CTPOUTH B
KOOPJIMHATHON TIIIOCKOCTH rpaduK JUHEHHOTO
YpaBHEHUs C ABYMs NIEPEMECHHBIMU,
MOJIB3YSICh TpaUKOM, NPUBOANTHL MPHUMePbI
pelIeHus ypaBHEeHUSL.
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YpaBHEHHUU CITOCOGOM ITOJICTAHOBKH U
CIIOCOOOM CIIOKEHHUS

HaxoauTe pemieHue CHUCTEMBI JBYX JIMHEHHBIX
YpPaBHEHUI C AByMsI IEPEMEHHBIMH.

CocTaB/ATh U PEelIATh YPAaBHCHUE UIIU CUCTEMY
YPaBHEHHUI 10 YCIOBHUIO 3aJla4H,
HHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33Ja4y MOJIy4YeHHBIH pe3ynbTaT

Koopaunarein
rpaguku.
®Oyukuun (24 4)

Koopaunara ToOukn Ha  IIPSIMOM.
YHucsioBele NpPOMEXKYTKH. Paccrosinue
MEXAY JIBYMsI TOYKaMH KOOPAUHATHOM
OpsIMOH.

IIpsaMmoyrospHass cucTeMa KOOpAWHAT
Ha T1utockoctu. Ilpumepsl rpadukos,
3aJlaHHbIX bopmymnamu. Yrenue
rpadUKOB peaJIbHBIX 3aBUCHUMOCTEH.

[Monstne ¢ynkuun. I'padux GyHKIHH.
CpoticTtBa ¢yHknuil. JInaeitnas GyHKIms.
[TocTpoenue rpaduka JIMHEWHOM
yskunn. I'paduk GyHKIHUM Y = |X |

HN3o00pakaTs Ha KOOPAMHATHONW  MPSMOM
TOYKH, COOTBETCTBYIOLIIUE 3aJaHHBIM
KOOpAWHATaM, JydHd, OTPE3KH, HHTEPBalbl;
3aMUCBHIBATh UX Ha alreOpandeckoM sI3bIKe

OTMeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKHU 110
3aJlaHHBIM KOOpJWHATaM; CTPOUTH TpaduKHu
HECJIOKHBIX 3aBHCHMOCTEH, 3aJJaHHBIX
dbopmymnamu, B TOM dYHCIE C IOMOIIBIO
nudpoBeIX TabopaTopuid.

IIpuMeHsTS, H3y4arthb NpeuMylecTBa,
HHTEePNpeTUPOBATH rpaduaecKkuit crioco6
MpEeJCTaBJICHUs M  aHaju3a pa3zHooOpa3HOM
JKM3HEHHOW MH(OpManuu.

OcBauBarhb TOHATHE (QYHKLUHH, OBJIA/JEBaTh
(pyHKIIMOHAIBLHON TEPMHUHOIOTHEH.
Pacno3HaBaTh jiuHelHYy0 QyHKIHIO Y = KX +
b, onuchiBaTh €€ cBoOiicTBa B 3aBUCHMOCTH OT
3HaueHui kosddurmenror K u b.

Crtpouts rpadguku JIMHEWHOW  (yHKUIHU,
pyHKIMN
y=Ix|
HUcnoab3oBaTh
IOCTPOCHHUSI

uudposbie  pecypchl IS
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rpaduKoB (PYHKIUIT ¥ U3yUEHHUs] UX CBOWMCTB.
IIpuBoauTs IIpUMEPBI JIMHEHHBIX
3aBUCHMOCTEH B peanbHBIX IIpolleccax H
SIBJICHUSIX

IloBTOpEeHHe n
00o00menue(6 1)

TToBTOpEHHE OCHOBHBIX MOHSATHH W
METOJIOB Kypca 7 Kilacca, 00oOIIeHne
3HAHUU

BpiOupaTb, NPHMEHATH OLIGHHBATH CIIOCOOBI
CpaBHEHUS YHCeJI, BEIYUCICHUH, TpeoOpa3oBaHui
BBIPAXKEHUN, PELIEHUs] ypaBHEHUM.

OcyliecTBJISITh  CAMOKOHTPOJIb  BBITOTHAEMBIX
JelcTBUi u CaMOIIPOBEPKY  pe3yibTara
BBIYUCIICHUH, TIpeoOpa3oBaHUil, ITOCTPOCHUI
Pemarnb 3aa4u U3  peaJbHOM  JKU3HH,
NMPUMEHAITh MaTeMaTHYeCKHe 3HAHUA s
pemeHus 3a1a9 U3 IPYTUX IPEIMETOB.

Pemiathb  TekcTOBBIE  3a/Ja4d, CPaBHHUBATD,
BbIOMPATh CIOCO0BI PEIICHUS 3a4a4H
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8 kmacc (ne menee 102 u)

Ha3zpanmue
pa3aena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHOBHOe coaep:kaHue

OcHoBHbBIEe BH/bI 1eATEIbHOCTH 00y4AOUINXCS

JlelicTBUTEIBHBIC YHCIIA.
CpaBHeHHE NSHCTBUTEIIBHBIX
qucesl. ApupMeTHICCKUH
KBaJIPpaTHBINKOPEHbD.
YpaBHeHUE BUIA x? = a.
CBoiicTBa apu(pMETHISCKUX
KBaJIpaTHBIX KOpPHEH.
TIpeoOpa3zoBaHHE YHCIIOBBIX
BBIpAYKSHHUH, COZIEPIKaIINX
KBaJpaTHbIC KOPHU

Yuciaa " KBagpatHsblii KOpeHb U3 4ucIa.
BbIYHCJICHHS. ITousiTne 06 UppaMoOHATBLHOM
KBaaparHnbie gucie. JlecaTuunbie

KOpPHHU TPUOIIVDKESHUST

(15 ) UPppPALMOHAIBHBIX YHCE]I.

DopMyIMpPOBATH ONpeJeleHue KBagpaTHOTO KOPHS U3
4Yucia, apu(pMeTH4ecKoro KBaJapaTHOrO KOPHS.
IIpuMeHATH ONEpalUI0 U3BJICUYCHUS KBaJPAaTHOT'O KOPHS
W3 YHUClIa, UCNOb3Ysl IIPU HEOOXOAUMOCTH KAJIbKYJIATOP.
OuneHuBaTh KBaJpaTHbIE KOPHU LEJIBIMU YHCIAMU U
JECATUIHBIMHU IPOOSMH.

CpaBHMBATL H YHNOPAJAOYMBATBL PALUOHAIBHBIC U
UppallUOHAJIbHbIC YHCJA, 3alldCaHHble C IIOMOIILIO
KBaJpaTHBIX KOPHEM.

HMcceenoBaTh ypaBHEHHE X° = &, HAXOMUTh TOUHBIC U
npuOImKEHHBIE KOpHU npu a > 0.

HccaenoBath cBOMCTBA KBaJpaTHBIX KOpPHEH, IPOBOIS
YHCIIOBBIC SKCIEPUMEHTHI c HCIIOJIb30BAHUEM
KaJIBKYJISITOpa (KOMIIBIOTEPA).

Jloka3pIBaTh CcBOiicTBa apU(pMETHUESCKUX KBaJAPATHBIX
KOpHEH; TpHUMEHSATh WX U1 Ipeodpa3oBaHUS
BBIPAXKEHUH.

BbINOJHATH NMpeodpa3oBaHus BBIPAKCHUN, COAEPKAIUX
KBaJ[paTHBIE KOpPHHU. BwIpakaTh TNEepeMeHHBIE U3
reoOMeTpUYSCKUX U GHU3HISCKUX (DOPMYIL.

BplunMcjasTh  3HAYEHHMsl  BBIP@OKECHUM,  CcoAepiKallux
KBaJIpaTHbIC KOPHH, HCIIOJIb3Yys IIPHU H606XO)11/IMOCTI/I
KaJbKYJISITOP.

Hcnmoap30BaTh B XOJ€ PEILICHUs 33/1ad 3JIEMEHTapHbIe
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NpEeACTaBJIICHUS, CBSA3aHHbIE C  HOPUOIMOKEHHBIMHU
3HAYCHUSIMH BEIIMYMH.
3HAKOMHUTBCS € MCTOPHEil Pa3BUTHS MaTCeMaTHKU
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IIpooonoicenue

Yucaa n CreneHp ¢ LENIBIM DopMyIMPOBATH ONpe/ieseHle CTETICHU C IEIbIM
BbIYHCJICHHSI. MOKa3aTeJIEM. IIoKa3aTeJIeM.
Crenenp ¢ neabIM CrangaprHas 3alKCh YHCIIA. IpeacTaB/siTh 3anUCh OONBIINX U MaJBIX YHUCEI B
IoKa3saTtejem Pasmepbl 06bekToB craHaapTHOM Bujae. CpaBHUBaTh 4uCjia U BEJIUYUHBIL,
(7 ) OKpY>Kalowero mupa (ot 3alMcaHHbIe ¢ HUCIojb3oBanneM creneHu 10.
SJIEMEHTapPHBIX
YaCTHII O KOCMIYECKHX HMcnonp3oBaTh 3alMCh YHCEN B CTAaHAAPTHOM BUIE IS
061,31(’[0]3)’ IJIMTECIBHOCTH BBIPAXXCHUS pasMEepoOB OGLCKTOB, JIIUTEIIBbHOCTH IIPOLIECCOB B
MIPOIIECCOB B OKpPY>KAaIOIIEeM MUpE.
OKPY’Karomem Mupe. ®opMyJIHPOBATh, 3alIHCLIBATL B CHMBOJIMYecKoil ¢opme n
CBoficTBa CTCNCHH € LETbIM WUIIOCTPUPOBATHL NPUMEPAMH CBONCTBA CTENICHU
MoKa3aTeneM
C LEJIBIM NOKa3aTelIeM.
IIpuMeHATH cBOMCTBa CTEIEHU i1 IIpeoOpa3oBaHUs
BBIPAXKCHUH, COAEPIKAIINX CTEIICHH C LIEJIBIM IT0Ka3aTeIIeM.
BpINOJHATH JeficTBHSI C YNCIIaMH, 3aIITUCAHHBIMU B
cTaHZapTHOM BHAEC (YMHOXXEHHE, NEJICHHE, BO3BEICHHE
B CTEICHB)
AJjredpanyeckue KpanpaTHsiii TpéxiieH. Pacno3HaBaTh KBaJapaTHBIM TPEXUWIEH, YyCTaHABINUBATH
BBIPAKEHHUS. Pa3znoxenne xBaipaTHoro BO3MOX>XHOCTB €r'O Pa3jIO’KEHHUsI HaA MHOXKHUTEIIH.
Ksajgparubrit TpexHIcHaHa MHOXHTCIN PackiaaapiBaTh Ha MHOXKMTEJIM KBaJpaTHBIN TPEXUIEHC
TPEXUIIeH HEOTPUIIATENbHBIM TUCKPUMHUHAHTOM
Gw
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Auredpandeckue Anrebpanueckas IpoOb. 3anuceiBaTh anrebOpanmyeckue BeIpakeHUs. HaxoauTsb
BBIPaKeHHSI. Jomyctumsie 3HAYEHUs 0o0JIacTh  ONpEeNesCHHUs  PallMOHAIBHOTO  BBIPAYKCHHUSI.
Anredpanueckas MepPEeMEHHBIX, BXOJSAIINX B BBINOJHATL  YHCIIOBBIE IIOACTAHOBKH W BBIYHCJIATH|
podL anrebpanyeckue BBIPAKCHHUSI. 3HayeHWe apoOM, B TOM  4YHUCIE C  IOMOIIBIO
(159) OcHoBHOe CBOWCTBO | kanbKynsTopa. @opMyJHpOBaTHL OCHOBHOE CBOMCTBO
anredpan4ecKoi ApooH. anrebpandeckodl  ApoO6M W NPHUMEHSITb  €ro  JJis]
Coxparnenne 1po6eii. npeobpaszoBaHusa poOeil. BpimoaHATHL jAelicTBUA ¢
Cnoxenmue, BRITUTAHHC, anreOpandeckuMu Apoosimu. [IpUMeHsATh TpeoOpa3oBaHUs]
YMHOKCHHC " ACICHAC BBIp@KCHHH JUIs1 pelIeHns13a1ad. BpIpakaTh nmepeMeHHbIe]
alredpaneckux ILpO6ezI. u3 hopmyn (bm3nueckux, reOMEeTPUUYECKUX,
IIpeobpasoBanue  BhIpaXCHUI, OITMCHIBAIOIINX OBITOBBIC CHUTYAIVH)
coaepKamux  anreOpandeckue
npobu
YpaBHenus KBanpartHnoe ypaBHEHHE. Pacno3naBaTh KBaJpaTHBIC ypaBHEHUSI.
W HepaBeHCTBA. Henonnoe KBaJIpaTHOE 3anuceiBaTh (opMysy KOpHEH KBaJpaTHOrO ypaBHEHUS,
KBajgpartnbie ypaBHeHue. dopmyna KopHeH peliaTh KBaJpaTHble YpPaBHEHUs] — TIOJHBIE U
YPaBHEHUs KBaJ[paTHOT'O YpaBHEHHSI. HETIOJIHBIE.
(15 ) Teopema Buera. IIpopoauTe mpocreiiline MCCAEAOBAHMSA  KBaIpaTHBIX
Pemenue YpaBHEHHUI, YpaBHEHUH.
CBOJSIIIIUXCST K KBaJpaTHBIM. Pemiath ypaBHeHHMs, CBOJSIIMECS K KBaJpaTHBIM, C
IIpocreiimue IpoOHO- IIOMOIIBIO TTPe0oOpa3oBaHMil U 3aMEHON NEepPEeMEeHHOM.
palnuoHalbHbIE YPABHEHMUS. Ha6aronaTh U aHAJN3HMPOBATH CBS3b MEXIYy KOPHSIMH U
PelieHne TEKCTOBBLIX 3adad  C K03 PUIMEHTaMH KBaJIpaTHOI'O YpaBHEHUSI.
HOMOHIBIOU KBaJApaTHBIX dopmyaupoBaTh TeopeMy Buera, a Taxke oOpaTHYIO
YpaBHCHUH TEOPEMY, IIPUMEHSTH 3TU TEOPEMBI JUIsI PCUICHUS 3ajadv.

Pemath TeKCTOBBIE 3aJa4M aJITreOPAaUUCCKUM CIIOCOOOM:
[EPEeXOJIUTh OT CJIOBECHON (POPMYITHPOBKH YCIOBUSI
3a/1a4M K alreOpandecKoil MOJENIH IMyTEM COCTaBJICHHS
ypaBHEHHUSI, peuarb COCTaBJIEHHOE ypaBHEHHE,
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HHTEPIPETUPOBATH PE3yIbTaT.
3HAKOMUTBCS ¢ HCTOPMEl pa3BUTHS aIreOphl

YpaBHenust

W HepaBeHCTBA.
Cucrembl ypaBHEHHIA
(13 )

JluHeliHOEe ypaBHEHHE C JABYMs
HepeMEeHHbIMH, ero rpaduk,
MPUMEPHI PELICHUs] YPaBHEHUH B
HEeNbIX YHCIaX.

Pemenue cucTeM ABYX
JIMHEUHBIX ypaBHEHUHU C IOByMs
IIEPEMEHHBIMH. ITpumepsr
pelLIeHUsT CHUCTEM HEJIHUHEHHBIX
ypaBHEHUN c IBYMsI
IIEPEMEHHBIMU.

I'paduueckass HHTEpHpeTAILIUS
YpaBHEHUS c BYMsI
IIEPEMEHHBIMU u cucTeMm
ypaBHEHUN c BYMsI
IE€PEMEHHBIMU.

Pemenue TekCTOBBIX 3ajad c
IIOMOIIbIO CUCTEM ypaBHEHUH

PacnosnaBarh  juHElHBIC
IEPEMEHHBIMU.

CTpouTth rpaduKH JIMHEHHBIX YPaBHEHHI, B TOM YHCIIE
HCI0JIb3Ys UG POBBIE pecypcehl.

PaznuuaTh napajuieabHbIE U IIE€pPEeCEKarolHecs: MpsiMble
110 UX ypaBHEHUSIM.

Pemate cucteMbl AByX JMHEHHBIX YPaBHEHUII ¢ OAByMs
IIEPEMEHHBIMH MMOJCTAHOBKOM U CIO0KEHUEM.

Pemars npocrednine cuUCTEMbl, B KOTOPBIX OJHO U3
YpaBHEHUN He sBIJISIETCS! JIMHECHHBIM.

IIpuBoauTs rpaguuecKyl0 HHTEPHPETALMI0O pELICHUS
YPaBHEHUSI C IBYMsI IIEPEMEHHBIMU U CUCTEM ypaBHEHUM
C IByMsl IIEPEMEHHBIMHU.

Pemath TeKCTOBBIE 32/1a4M aITeOpPandCCKUM CIIOCOOOM

YpaBHEHHUSI C  JABYMs

YpaBHeHust
W HEpaBeHCTBA.
Hepagenctsa (12

)

YucaoBble HEpABEHCTBA U UX
CBOMCTBA.

HepasencTBo c OJTHOM
epEeMEeHHOM. JIunetlinbie
HEpPaBEHCTBA c OJTHOM
NEepEeMEHHONM U UX pelIeHHUe.

CucremMbl TUHEHHBIX HEPABECHCTB
C OJHOM TIEpEeMEeHHOW H UuX
peuienue.

H306pakeHne perieHust
JIMHEHHOTO HEPAaBEHCTBA U UX

PopmyaupoBarb CBOICTBaA
WUTIOCTPUPOBAaTh  HMX  Ha
JIOKa3bIBAThH alIreOpanvyecKu.
IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PEIISHUS 3a/a4.
PemaTh JiMHEHBIE HEPaBEHCTBA C OJIHOW NEPEMEHHOM,
H300pakaTh pEIICeHWE HEepaBEHCTBA Ha YHCIOBOU
psMOIit.

Pemiatp cucTteMbl JHHEHWHBIX HEPaBCHCTB, H300pakaTh
pelieHne CUCTeMbl HEPaBEHCTB Ha YHUCJIOBOW MPsIMOM

YUCIIOBBIX ~ HEPABEHCTB,
KOOpPJIMHATHOM  TIPSIMOM,
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CHCTEM Ha YHUCIIOBOU MPSIMON

DYyHKIMHU. Ilonsatne ¢yskuun. O6macte | Hcenosb3oBarh GQyHKIMOHAIBHYIO TEPMUHOJJIOTMIO U
OcHoBHBIE OoTpeieJIEHUsI U MHOYKECTBO CHMBOJIMKY.
MOHSATHS 3Ha4YeHui QyHKIHH. CIocoObI BeruncasiTe 3HaYeHUs1 QYHKIIUN, 3aJaHHBIX (GOPMYIJIaMHU
(5 u) 3amanust QYHKIIUN. . (mpu  HEOOXOAMMOCTH  HCIIOJIB30BAaTh  KaJIBKYJISITODP);
I'papux Pynkuun. CpoHcTBa | cocTaBiasTh TA0AMUBI 3HAYEHHH (QyHKIUH.
GYHKIIHMH, UX OTOOpakeHHe Ha CrTpouTtsh 1o Toukam rpapuku QyHKIuH.
rpaduke OnmuceiBath  cBoiicTBa  (QyHKIMM Ha  OCHOBe €&
rpauIecKoro MpeacTaBICHUS.
Hcnonb3oBaTh QyHKIINOHATBHYIO TEPMUHOJIOTHIO U
CHMBOJIMKY.
HccaenoBath npumepsl rpa@uKoB, OTPAXKAIOIINX peaIbHEBIC
nporecchl U siBaeHusA. [IpuBOAUTE NMpHMepHI MPOIECCOB
W SIBJICHUH C 3aJlaHHBIMU CBOWCTBaMHU.
Hcenonb30BaTh KOMNBIOTEPHBIE MPOrPAMMBI IS TTO-
cTpoeHus rpadukoB GyHKIUH M U3YUYSHHsSI UX CBONCTB
DyHKIUM. YreHne U ocTpoeHue rpadukon HaxoauTs ¢ noMombio rpadpuka GyHKIFHN 3HAYCHNAE OJ1-
YuciaoBble ¢yukmuii. [Tpumeps! rpadukon HOI M3 pacCMaTPHUBAEMBIX BEJIHYHH IO 3HAYECHUIO JIPYy-
dynkunn (GYHKIUH, OTpakaromnux TOM. 3
© 1) peabHBIE MPOIECCHI. B HecnoxHBIX cilydasix BbIpazkaTh (hopmyJioii

DyYHKIUH, OIMHUCHIBAIOIINEC
OpsIMYIO B OOpaTHYIO
MPOTOPIIMOHATBHBIC
3aBUCHUMOCTH, UX IpadUKH.
T'umiepOomna.

3aBUCUMOCTDb MEXKY BCJINMYNHAMU.
OnuceiBaTh XapakTep HU3MCHCHUA O,Z[HOﬁ BCJIIMYHWHBI B

3aBHCUMOCTH OT HU3MEHEHUs APYTOH.
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IIpooonoicenue

Ha3Banmue
pas3jaena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHoBHOe cojieprkaHue

OcHOBHbBIE BH/IbI 1€ATE€IbLHOCTH oﬁyqamumxcn

I'papux ¢yHKmmm y = X

DyHKIUU Y = X2, y = X3,

y = /X, Y = |x|, rpajpuyeckoe
pelienue ypaBHEHHM M CHCTEM
YpaBHEHUM

PacnosnaBarn BU/IbI H3y4aeMbIX pyHKIHIT.
IToka3sbiBaTH cXeMaTH4eCKU MOJIOKECHUE Ha
Koog/:[n_HaTHgﬁ IUTOCKOCTH TpadukoB (yHKOHH BUma: Yy
= X ’\Ill = X y

y= X, y=Ix|

Hcnonbv3oBats (GyHKUMOHATBbHO-TPaUYECKUe
NpeACTABJICHUS I PELICHUS U UCCIICIOBAHUs YPaBHEHUH
HCHUCTEM ypaBHEHUIL.

IIpumensaTe uudpoBble pecypcbl UL  OCTPOCHUS
rpauKoB QyHKIHI

IloBTOpEeHue n
00o6menue (6
)

TToBTOpEHHE OCHOBHBIX TMOHSITHIH
U METOJOB KypcoB 7 u 8 KJIacCOB,
o0oOmenne 3HaHUHI

Bbi0upaTh, NPpUMEHSITh, OLEHHBATH CHOCOOBLI CPaBHEHMS
4qycesd, BBIYUCICHUN, NOpeoOpa3oBaHUN  BBIPAKCHHH,
peleHus: ypaBHEHUI.

OcymecTBIATh CAMOKOHTPOJIb BBINOIHICMBIX NEHCTBUN U
CaMOIIPOBEPKY pe3ynbTaTa BBIYHCIICHUH,
npeoOpa3zoBaHU, MOCTPOCHHUIA.

Pemate 3amaum M3 peajbHOW KU3HM, TPHMEHSTH
MaTeMaTUUeCKHe 3HAHUSA IS PeIIeHUs 3a7ad U3 JPyTHX
MPEeAMETOB.

Pemate TekcTOBBIC 3aJa4d, CpPaBHUBATh, BBIOUPATH
CIOCco0bI pelIeHUs 3a1a4uu
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9 knacc (ue menee 102 u)

Ha3panue
pasaeiia (TemMbl)
Kypca (4ucJiio

OcHoOBHOE coaepxKkaHue

OcHOBHbBIE BH/IbI 1€ATEIbHOCTH oﬁyqamumxcn

4acoB)
Yucaa u PanmonanpHBIC YHCIIA, Pa3BuBaTh npeacraBjieHUsl O YUCIAX: OT MHOXECTBA
BBIYHCJICHHS. UppanroHaJIbHbIE 4YMCIIa, HaTypaJIbHBIX YUCEJI JJO MHOYKECTBA JEHCTBUTEIILHBIX
JlelicTBUTEIbHBIE KOHCGUYHBIE H YHCEI.
queaa OCCKOHEUHBIE NECSATHYHBIC OPOOH. O3HAKOMHUTBLCH C BO3MOXHOCTBIO TIPEICTAaBICHUS

9u

MHOXeCTBO JIeHCTBUTEIIHLHBIX
qHCcell; JeHCTBUTCEIILHBIC

qHciia KaK OSCKOHEYHBIC IECATUYHBIC
npo6u. B3zanMHO OIHO3HAYHOE
COOTBETCTBHE MEXKIY MHOKECTBO
JIeHCTBUTEIIBHBIX YHCEI U
MHO>KECTBOM TOYEK KOOPAUHATHOM
MPSIMOM.

CpaBHEHHE JEeHCTBUTEIBHBIX YHCE,
apudMeTHUIESCKUEC JICHCTBUH C
JIeHiCTBUTENIFHBIMI YHCIIAMH.
ITpubnmxénHOEe 3HAYCHUE
BEJIMYHUHBI, TOYHOCTh
OPUOIIVOKESHHUSI.

Oxpyrinenne uncen. [Ipukngka n
OIIEHKA PEe3yJIhTaTOB BEIUUCICHUHN

NEUCTBUTEIBHOIO YKCIAa KaK OECKOHCYHOM
JNCCSITUIHOU PpOOH, MPUMEHATH JICCITUIHBIC

MPUOIKEHUS PAllMOHAIIBHBIX U UPPAIMOHATIBHBIX

YHUCEeII.

HN3o06paskaTh IeWCTBUTEIBHBIC YHUCIIA TOUKAMU
KOOPAWHATHOU INpPsIMOM.

3anuceIBaTh, CPABHUBATH U YIOPSAI0YHBATH
JNEHCTBUTCIBHBIC YHCIIA.

BbBINOJIHATH, coueTasi yCTHbIE U MUCbMEHHBIE
npuémsl, apudpmeTnyeckne AelicTBUA C
paMOHAIBHBIMHU YHCJIAMU; HAXO0AUTh 3HAUYCHUS
CTEIeHeH C 1eJIbIMU TT0Ka3aTeIsIMU U KOPHEH;
BBIYHCJSATHh 3HAUCHHUS YUCIOBBIX BBIPA’KCHUIA.
IMonyuuTs npejacTaBjieHue O 3HAYUMOCTH
JEUCTBUTEIBbHBIX YUCE B MPAKTUUECKOUN
NEATCIBHOCTH YEIIOBEKA.

AHAJTU3UPOBATH M /1eJ1aTh BBIBOJABI O TOYHOCTH
MPUOIM>KEHUST NeHCTBUTEIILHOTO YHCIIa TP
pelmenun 3agad.

OKpyrJasiTh JSUCTBUTEIbHBIE YHUCIIA, BBINOJHSITH
NPUKHAKY pe3yJibTaTa BBIYUCICHUI, OLEHKY
3HAYEHUM YHCJIOBBIX BBIPA’KEHUM.
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3HAKOMUTBLCH C PICTOpI/[eﬁ Ppa3BUTHA MAaTCMAaTHUKH

YpaBHeHus Jluneiitnoe ypaBHenue. Penienue OcBanBaTh, 3alIOMHHATL M NPHMEHSITh Trpaduyeckue
U HepaBeHCTBA. YPaBHEHHUH, CBOAAIIUXCS K MeTO/AbI TIPH PEIICHUH YypPaBHEHUN, HEPABEHCTB U UX
YpaBHenust JIMHEHHBIM. CHCTEM.
¢ OIHOI KBanpaTtHoe ypaBHeHue. Pemenune Pacno3HaBaTh 11e71bIe U IPOOHBIC YPABHEHHUSI.
nepeMeHHOi ypaBHEHUIl, CBOASLINUXCA K Pemarte JinHeliHbIe 1 KBAIpaTHbIC YPAaBHEHHS,
(14 «) KBaJpaTHBIM. BUKBanpaTHBIC YpaBHEHUSI, CBOSIIIIMIECST K HUM, IIPOCTEHIIINE
ypaBHEHUSI. ApoOHO-panoHaIbHBIC YPAaBHESHHUSI.
IIpumeps! perieHNst ypaBHEHUH IIpennarate BO3MOKHBIE CIIOCOOBI PEIICHUS
TpEeTheN U 4eTBEPTOU cTETIEHEN TEKCTOBBIX
pa3IoKeHNeM Ha MHO>KHUTEIH. 3a7ad, 00Cy’KIaTh UX M pellaTh TEKCTOBBIC 3a/1a4n
Pemenue ApOOHO- pasHBIMU criocobaMu.
panroHaIbHBIX yPaBHEHUIA. 3HAKOMUTLCSI ¢ MCTOPHeEll Pa3sBUTHS MaTeMaTHUKH
Pemenune TekcToBBIX 3a0a4
anreOpandeCcKuM METOJIOM
YpaBHeHUS JIuneliHOE ypaBHEHHE C ABYMS OcBauBaTh W TPHMEHSITh TPUEMBI  PCEIICHUS

U HepaBeHCTBA.
CucreMbl ypaBHeHHIi

(14 g)

MEpEeMEHHBIMU U ero rpaduk.
Cucrema ABYX JIMHEHHBIX
YpPaBHEHUI ¢ ABYMsI EPEMEHHBIMH
u e€ pemieHue. Perienue cucrem
JABYX YpaBHEHHI, OJHO U3
KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOPOI CTETEeHHU.

I'paduueckass wuHTEpHpeTaIys
CHCTEMBI YpaBHEHUH C IBYyMs

NEPEMEHHBIMHU

CHCTEMBI JBYX JIMHCHHBIX YpaBHCHHW C AByMs
MEPEeMEHHBIMH W CHCTEMbl JBYX YpaBHCHHUU, B
KOTOPBIX OJHO YPaBHCHHE HE SIBJISICTCS JIMHCHHBIM.
Hcnoab3oBaTh (pyHKIIHOHATBHO-TpadUIESCKHU
OPEJCTABICHUST [UUIsI PelIeHusl W HCCIeI0BaHUsI
YpaBHEHUM U CHCTEM.

AHAIM3MPOBATh  TEKCTHI 33744,  pemiath  UX
anredpanuyecKum CII0co00M: nepexoanuTh oT
CIIOBECHOUW (POPMYJIMPOBKH yCJIOBHsS 3ajadud K
anreOpandyeckol MoAeNard MYTEM  COCTaBJIEHUS
CHCTEMBI YPABHEHU; pemaTh COCTaB
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PerieHre TEKCTOBBIX 3a/1a4
anrebpandecKuM CIIoCOO0M

JICHHYIO CUCTEMY YPaBHCHUI; HHTEPIPEeTHPOBAThH
pe3ynbTar.
3HAKOMUTBLCS € MCTOPHEH pa3BUTHUSA MaTEMaTUKU

YpaBHeHust
U HepaBeHCTBA.
HepagencrBa (16

1)

HuncioBble HEpaBEHCTBA U HUX
CBOMCTBA.

JInHeliHbIe HEPABEHCTBA C OJHOM
NEePEMEHHON U UX pELISHUE.
CucTeMbl TUHEWHBIX HEPAaBEHCTB
C OJIHOW MNepeMeHHOHW M Hux
peurenHue.

KBanpaTtHbsle HepaBeHCTBA U UX
pelieHue.

I'paduueckas UHTEepHIpeTanus
HEpaBEHCTB u cucTeM
HEpaBEHCTB c IBYMSI
IepEMEHHBIMU

Yurarth, 3allUCHIBATH, IOHUMATH, HHTEPIPETHPOBATH
HEPaBEHCTBA; UCIO0JIb30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
BpINOHATHL TpeoOpa3oBaHus HEPABEHCTB, HCMO0/1b30BATH
JuIst IpeoOpa30BaHUs CBOMCTBA UHCIIOBBIX HEPABEHCTB.
Pacno3naBaTh JUHENHBIE U KBaJIpaTHbIE HEPABEHCTBA.
PemarTes nuHEiHbIC HEPAaBEHCTBA, CUCTEMbI JIMHEHHBIX
HEPaBEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIIUX
KBaJpaTHOE HEPaBCHCTBO, U pellaTh UX; 00CYy:KAaATH
MOJIy4YECHHBIC PELICHUS.

HN306paskaTh pCLICHUE HEPABEHCTBA U CHCTEMBI
HEpaBEHCTB Ha YHCIOBOH MPsIMOW, 3amuchIBATh
pelIeHrEe C TOMOIIBIO CUMBOJIOB.

Pewiathb KBaJIpaTHbIC HEPaBCHCTBA, HCIIOJIB3Y I

rpadudecKre MPeICTaBICHUS.

OcBauBaTh M IPUMEHATH HEPABCHCTBA IIPU PEIICHUU
pa3auYHBIX  3aja4, B TOM  YHCJE  IIPAKTUKO-
OPHUEHTHPOBAHHBIX
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®yukuun (16
)

KBagparnunast ¢dyHkous, e
rpaduk u cBoiicTBa. [lapaborna,
KOOPJAWHATHI BEPIIUHBI
napaGoJibl, OCb CHMMETPHHU
napabonsl. CTeneHHbIe
byHKIIMU ¢ HATYpaTIbHBIMHA
rokazareisamMu 2 u 3,ux
rpaduKH U CBOMCTBA.
I'padpuxn  dynkumii: y = KX,
y=k« + b y=x, y = ax
— X
y=ac,y= ¥xy=ix|

Pacno3naBarpb BHUBI H3y9daeMBbIX byHKIIHIH;
HJIIOCTPUPOBATH CXeMaTH4eCKH, 00BSACHATDH
pacrooKeHne Ha KOOPAMHATHON TIIOCKOCTH TpadUKOB

N k
dbyskuuii Buga:y = kx, y = kx + b, y =Vy= ax?, y
— a3
= ax>, X
Y =VX, ¥ = [x| B 3aBHCHMOCTH OT 3HAYCHHIi
K03(UIIMEHTOB; OMUCHIBAaTh UX CBOMCTBA.
Pacmo3naBaTh KBaJpaTUIHYO0 QYHKIIHIO 110 hopMmyie.

IIpuBoAUTH NPUMeEPBI KBaIPATUYHBIX 3aBUCUMOCTEH U3
pearbHOU >KWU3HH, (PU3UKH, TSOMETPHU.

BeisiBasasTh U 0000maTe 0COOCHHOCTH Tpaduxa
KBaJpaTH4IHOM pyHKIuM Yy = ax®> + bx + c.

Ctpouts ©u  H300pazkaTh  cXeMaTH4ecKH TpaduKu
KBaJpaTU4YHBIX QYHKIHI, 3aJTaHHBIX popMyIaMu BUAA Y =
axty = ax® +qy = ax + psy =ax + bx + c.
AHAJIM3HPOBATH M NPUMEHSITH CBOHCTBA M3yUYCHHBIX
(yHKIUH JUIsT UX TTOCTPOCHHMS], B TOM YHUCJIE C TTOMOIIBIO
HU(DPOBBIX PECYPCOB
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IIpooonscenue

YucaoBble
MOCJIeI0BATEIHLHOCT
u (15 u)

IlousTue YUCJIOBOM

II0CIACaI0BATCIIbHOCTH.

3amaHue  TOCIEI0BaTEIbHOCTH
pexyppeHTHOH  ¢dopmysIod U
popmyIoit N-ro uieHa.
Apudmerudeckas u
reoMeTrpudecKas POrpECCUM.
Dopmybl n-ro 4jeHa
apupmMeTHIeCKOH "
reoMeTpHUUYECKOM porpeccui,
CYMMBI IIE€PBBIX N UJICHOB.
M3o0paxenue YJICHOB
apudmeTHnIecKon u
reoMeTpHUUYECKOM nporpeccui
TOUYKAaMM  Ha  KOOPJIMHATHOM
IUIOCKOCTH.

JInHelHbIN u

9KCHOHEHIIUAIBHBIN POCT.
CII0’KHBIE TIPOIIEHTHI

OcBauBath " NMPUMEHATHb HWHJCKCHBIC 0603Ha‘IeHI/I$I,
CTPOUTHL peveBbl€e BbICKA3bIBAHUSI C HCIIOJIB30BAHUEM

TEPMUHOJIOTUH, CBSI3aHHOU c MOHATUEM
I10CJIEJOBATEIBHOCTH.
AHAIN3HUPOBATH dbopmyy n-ro 4JIeHa

IOCTICIOBATEIFHOCTH WJIM PEKYppPEeHTHYI0 (opMylly H

BBIYHCJASATh WICHBl ITOCJIENOBATEILHOCTEH, 3aJaHHBIX
5TUMH (POpPMYIIaMHU.

YcranaBiauBaTth 3aKOHOMEPHOCTH B MTOCTPOCHUH
[OCIIEIOBATEILHOCTH, eciu BBIITMCAHBI IepBbIC

HECKOJIBKO €€ YJICHOB.

Pacno3HaBaTh apupMETHYECKYI0 H TE€OMETPHYECKYIO
MIPOTPECCUN MPHU PA3HBIX CHOCO0AX 3aJaHUA.

PemaThb 3a1a4y ¢ HCHosib3oBaHHEM (OPMYIT N-TO YieHa
apupMeTHIeCKOH W TEOMETPHYECKOM MpOrpeccui,
CYMMBI TIEPBBIX N YJICHOB.

HN300pakaTh 4JjIeHbl MOCJEIOBATEILHOCTH TOYKaMH Ha
KOOPJIMHATHOM MJIIOCKOCTH.

PaccmaTpuBath mnpuMepbl MNpPoLecCOB M SIBJECHUH U3
peambHONH >KU3HH, WIIIOCTPUPYIOIIE W3MEHEHHE B

apudmMeTHuecKkoi  IPOrpeccHd, B TI€OMETPUYECKOM
IIPOrPECCHH; n300paxaTh COOTBETCTBYIOIINE
3aBHCHUMOCTH Ipa)MISCKU.

Pemath 3axaum, CBSI3aHHBIC c YHUCIIOBBIMHA
[IOCJICIOBATEJIBHOCTAMH, B TOM 4YHCJE 3aJadd U3
pealbHOW  KH3HM C  HCIOJB30BaHUEM  LHUGPOBBIX
TEXHOJIOTUH  (PIIEKTPOHHBIX  TaONHIl, TrpaduIecKkoro

KaJIbKYJISITOpa U T.I1.).
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PemiaTh 3amayd Ha CIIOKHBIC MPOLICHTHI, B TOM YHCJIIE
3ala4d W3 peajbHOW NpPakTUKH (C HCIIOJIb30BaHHUEM
KaJIBKYJISITOPA).

3HAKOMUTBHCSI ¢ MCTOPHEil Pa3BUTHS MaTEMaTHKH

IloBTOpEHME,
000011IeHHE,
CHCTEeMATU3ALMSA
3HaHuii’

(18 u)

Yucna ¥ BBIYHCIEHUST (3aIUChH,
CpaBHCHUE, nercTBus c
JeHCTBUTEIbHBIMU quCcIaMH,
qyciioBasi IpsiMasi; IIPOICHTHI,

OTHOUICHUSI, HPOTIOPIINH;
OKpYTJICHHE, OpUOIIOKEeHHE,
OIICHKA; PEIICHHEe TEKCTOBBIX
3az1a4 apudMeTHIECKUM
cnocobom)

OnepupoBaTh NMOHSITHSIMH. MHOXECTBO, ITOJMHOXECTBO,
ornepamnuu Hal MHOKECTBAMH; HMCNO0JIb30BATh
rpadudecKkoe IMpeaCcTaBICHUE MHOMECTB JUISI OIHCaHMUS
peanbHBIX MPOIECCOB U SIBICHUHN, IPU PEIISHUH 3a7a4 U3
APYTUX y4eOHBIX MPEIMETOB.

AKTYyaJU3UPOBATH TEPMHHOJIOTHIO H OCHOBHBIE JIeiicTBUS,
CBSI3aHHbIC € YHMCJIAMHU. HATypaJdbHOE YHUCJIO, IIPOCTOE U
COCTaBHOE 4YHCHa, JEIMMOCTh HATypaJdbHBIX YHCEN,
NpPU3HAKH JEIUMOCTH, IeJI0€ YHCIO0, MOAYJb 4YHCIa,
OOBIKHOBEHHAsI M JeCSITUYHAash JIpoOH, CTAaHIAPTHBIA BHJ
4yucia, apupMeTHIecKuii KBaIpaTHBIH KOPEHb.

BbinoyiHATL JelicTBUS, CPABHMBATH M YNOPSIA0YUBATH
4qucia, NPeACTaBlIsITh 4YHUCIAa Ha KOOPAWMHATHOM MPSIMOM,
OKPYIUISITh YHCJA; BBIMOJHATL NPHKUAKY M OIEHKY
pe3yibTaTa BbIYUCICHUH.

Pemiate TekcTOBBIE 3agauM apU(GMETHYECKUM CIIOCOOOM.
PemaTh mpakTHyecKHe 3a4a4M, COJEpIKAIINIE MPOIEHTHI,
J0JU, YaCTH, BbIpa)Karollde 3aBUCUMOCTH: CKOPOCTb —

BpeMsi — pacCTOsIHHE, IIeHa — KOJIM4eCTBO —
CTOMMOCTB, O00BEM  PabOTHI — BpeMs —
MIPOU3BOUTEIILHOCTE TPYAa.

Pa3oupars peabHbIC JKU3HCHHBIC CHTyaluH,
dopmyanpoBaTh UX Ha S3BIKE MaTEMaTHKH, HAXOAHMThH
peuieHre, TNPHUMEHsisi  MaTeMaTHYeCKHWH  ammapar,
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MHTEPNPETHPOBATH PE3YJIbTAT

Auredpanyueckue BbIpa:KkeHust | OnepupoBaThb  NOHATUAMM.  CTEIEHb  C  LEJIBIM
(mpeobpazoBanue rokasaresieM, apu(MEeTHIEeCKUH KBaJpaTHBIH KOPEHb,
anredpandecKkux BBIPAYKCHUH, MHOTOYJICH, ajnreopandeckasi Ipo0b, TOXKJIECTBO.

Oy CTHMBIE3HAYEHIA) BBINOJHSTH OCHOBHBIE 1eHCTBHSI: BBIIIOJIHSITE PACUETHIIIO
dhopmymam, npeobpa3oBbIBATH Lesble, apoOHO-
palMoOHAJIBHBIE BBIPAXKCHUSI M BBIPAXKEHUSI C KOPHSIMH,
peann30BBIBaTH pasiiokeHue MHOTrO4JICHa Ha

MHOKUTEJIH, B TOM YHCJIE C HCIIOJIb30BaHHEM (opMyIr
pPa3HOCTH KBAJApPaTOB M KBaJpaTa CyMMBI U pPa3HOCTH;
HaXOJUTh JOIyCTUMBIE 3HAUC€HUs IEPEMEHHBIX s
PpOOHO-paIOHATIEHBIX BBIPAYKEHHI, KOPHEH.

MopenaupoBarh ¢ TOOMOIIBIO  (GOPMYJ  peajbHbIC
MPOLIECCHI U SIBICHUS

! 31ech mpencTaBICHBI BIEMEHTHI COMEP/KAHUS Kypca, M3ydaBIInecs B 5—8 KiaccaxX M TPEGYIOIIHE MOBTOPCHUS,
06o061meHusa 1 cuctemaruszanuu. OOpamaTbCs K3TOMY MaTepHally MOXKHO B BHJI€ aKIIEHTa HA 3aBEPIIAIOIIEM dTarie
U3ydeHUsi Kypca 9 Kiacca WM pacHpeAesisiTh 110 COOTBETCTBYIOUIMM TEMAaTHYECKHUM pasjesiaM, H3y4YaeMbIM B
TeYEeHHUEe Yy4eOHOTO roja.
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IIpooonscenue

DyHKIMH (moctpoeHue, OnepupoBarb NOHATUIMU: GyHK1IHA, rpaduk

CBOWMCTBa HM3YYEHHBIX (DYHKIIHIL; byHsKINH, HYJIH dyurnny, IIPOMEXYTKH

rpapugeckoe peuieHue 3HAKOIIOCTOSIHCTBA, MIPOMEKYTKH BO3pacTaHUs,

YPaBHEHUU U UX CHUCTEM) yObIBaHUsI, HauOoblllee W HaWUMEHbIIEEC 3HAYCHHS
byHKIIIN.

AHaJM3UpOBaTh, CpPaBHUBaTh, 00Cy:KIaTh CBOIiCTBa
(yHKIINH, CTPOUTH UX TPaUKH.

OnepupoBaTthb MOHSATUSIMU: npsiMast
MIPOIIOPIIMOHAIBHOCTE, OOpaTHasi MPOIOPIMOHAIBHOCTD,
IUHEeWHas GyHKUUA, KBaapaTudHas QyHKOUs, napadoia,
rurepooia.

Hcnoan3oBats rpaguku 1isi OnpeAcyiCcHUsl CBOMCTB,
pOLIECCOB U 3aBHCHUMOCTEH, IJIsi pelIeHusl 3ajad U3
OpYyrux yd4eOHBIX TIPEAMETOB U pPEaNTbHOI IKHU3HU;
MOAEJNPOBATH C IIOMOIIBI0O TpadUKOB peajibHEIC
MIPOLIECCHI U SIBJICHUS.

BrbipaxkaTthb popmynamu 3aBUCUMOCTH MEXTY
BEJIMYMHAMU

IIpu pas3paboTke pabodeid mnOporpaMMbl B TEMaTUYSCKOM IUIAHUPOBAHWU JOJDKHBI OBITH YUTCHBI
BO3MOJKHOCTH HCIOJIb30BAHHUs DJICKTPOHHBIX (IHU(PPOBBIX) 0Opa30BATEIbHBIX PECYPCOB, SIBIISIFOIIUXCS
y4eOHO-METOIMYECKUMH MaTepuaiaMu (MyJIbTHMEIUHHBIC IIPOTPAMMBI, DJJICKTPOHHBIC YYCOHUKUA U
3aJagyHUKH, DSISKTPOHHBIC OHWOJIHMOTEKH, BHUPTYyallbHBIC JIA0OpPATOPHH, HWI'POBBIC MPOTPAMMBI, KOJUJICKIINH
mupPoBBIX 00pa30BaTEIBLHBIX PECYPCOB), UCMOJIB3yEeMbIMH JIJIsI OOYYE€HHUSI U BOCHUTAHUS PA3JIMIHBIX TPYIIT
MOJIb30BaTeel, MPEJICTABJICHHBIMU B DJIEKTPOHHOM (IIM(GPOBOM) BHJE U PEATU3YIONIUMHU JTHUIAKTHIECKUE
Bo3moxxHoctu UKT,conepkaHne KOTOPBIX COOTBETCTBYET 3aKOHOATEIILCTBY 00 O0Opa3oBaHUH.



ITIPUMEPHAAA PABOYASA IPOI'PAMMA
YYEBHOI'O KYPCA «'EOMETPHS». 7 9 KJIACCBI

HEJW U3YYEHMA YUEBHOI'O KYPCA

«MaremMaTuKy y’K€ 3aT€M YUYMUTh HAJ10, YTO OHA YM B HOPSIOK
IPpUBOAUT», — IHCaJl BEJIUKUH PYCCKUHU YyueHbli Muxaun
BacunbeBuu JIomMmoHOCOB. M1 B 3TOM COCTOUT OJIHA U3 ABYX LEJIeH
OOyYeHHs TEOMETPUH KaK COCTAaBHOW YAaCTH MaTEeMaTHKH B IITKOJIC.
OTON 1€ COOTBETCTBYET JOKa3aTelbHas JIMHUS IIPEernojaBaHUs
reomeTpuu. Ciieays IpeicTaBICHHON paboueii mporpaMMe, HauMHAs
C CeIpMOro KJjlacCa Ha ypOoKaX TeOMETPHUH OOyYaroIHHCS YUHUTCS
IIPOBOAUTH JOKa3aTEJIbHbIE PACCYXKIAECHUS, CTPOUTH JIOTUYECKUE
YMO3aKJIOUYEHU, IOKa3bIBATh UCTUHHBIC YTBEPIKICHUS U CTPOUTH
KOHTPIPUMEPHI K JIOXKHBIM, HOPOBOJUTH PACCYXIAEHHUSI «OT
MIPOTHUBHOI'O», OTJHYAThCBOWCTBA OT MPU3HAKOB, (OPMYJIHPOBATH
oOpaTHbIC yTBEPXKIACHHs. YUCHHK, OBJIQJICBIIUA  HCKYCCTBOM
paccyxnaTh, OyJIeT NMPUMEHSITHEro M B OKpyKaromiei xu3Hu. Kak
nucain reomerp u neparor HWrops ®epoposuu Illapeirus,
«IOAbMH, IIOHUMAKOIIUMHU, YTO TAKOE N0Ka3aTebCTBO, TPYIHO U
JaK€ HEBO3MO>KHO MAHUITYJIUPOBaThb». M1 B 3TOM COCTOUT Ba’KHOE
BOCHUTATEJIbHOE 3HAYEHHWE U3YUYEHUsS] TE€OMETPUH, MOpUCYILIEe
MMEHHO OTEYEeCTBEHHOMW MaTeMaTu4deckoul mikoJjie. Bmecte ¢ Tem
aBTOPBI IPOrpamMMbl MPEJIOCTEPETAIOT YUHUTENS] OT U3JIMIIHETO
popmanm3zma, OCOOEHHO B OTHOIICHHHW Hadal ¥ OCHOBaHHU
reometrpuu. Ppannysckuii marematuk JKaH JlpeloHHE TO 3TOMY
IMOBOJY BBICKazajics Tak: «YTo KacaeTcsi ACJIMKATHON MpoOJIeMbl
BBEJEHUSI «aKCHOM», TO MHE Ka)X€TCsl, UTO Ha MNEPBBIX IOpax
HY>XHO BOOOIIe wu36erarb IPOU3HOCUTHL camMo 7TO cioBo. C
ApYyroil e CTOPOHbI, HE cJeAyeT YyIycKaTb HH OJHOH
BO3MOXXHOCTHU  JaBaTh IIPUMEPbI JIOIMYECKUX 3aKJIIOUYEHHUH,
KOTOpBIE KyJa B OoabmIed Mepe, 4eM HAes aKCHOM, SBIISTIOTCS
UCTUHHBIMH U €IUHCTBEHHBIMH
JABUraTEIsIMU MaTEMATHYECKOTO MBIIIIECHUS .

BTopoilil 1enbo u3y4eHus Fr€eOMETPUHU SIBJISIETCSI UCIIOJIB30BAHUE
€€ KaK MHCTPYMEHTA IPU PELICHUU KaK MAaTeMaTU4YECKUX, TaK U
OpaKkTUYECKUX 3ajad, BCTPEYAIOLUIUXCS B peaJbHON KHU3HH.
OKOHYMBLIMI KypC TE€OMETPHHM IIKOJBHHUK JIOJDKEH OBITh B
COCTOSIHUHM  OIIPEJICJIUTh TEeOMETPHYECKylo (urypy, oOImmcarh
CIOBaMM JIaHHBIA 4YepTEX MM PUCYHOK, HAWTHU IUIOLIAdb
3eMEJIBHOTO  y4YacTKa, paccyuTarb  HEOOXOJAUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kabeisi miam TpeOyeMble pa3Mepbl Trapaka s

76



aBTOMOOMJIA. DTOMY COOTBETCTBYET BTOpas, BBIUHUCIIUTEIIbHAS
JIMHUSI B U3YYEHHUHM IeOMETpUU B 1IkoJse. JlanHasi mpakTuyeckas
JIMHUSL SIBJISIETCS HE MeEHee BaXHOM, uem nepsas. Emé Ilnaton
MIPEAITUCHIBANI, YTOOBI «TpaxkmaHe [IpekpacHoro roposa HH B KOEeM
cllydyae€ HE OCTaBJISIIM TEOMETPHIO, BEIAb HEMaJIOBAXXHO Jaxe
moboyHoe e€ MpUMEHEeHHE — B BOCHHOM Jiejie Ja, BIPOYEM, U BO
BCEX HayKaxX — JJIs JIyYIIeTO WX YCBOCHHS: MBI BE€Ob 3HAeM, Kakas
OCCKOHEYHAsI pa3HUIlA CYIISCTBYET MEXKIY YCJIOBEKOM MPHUYACTHBIM
K TEeOMETpUM UM  HeOpuyacTHbIM». [ »TOro  y4uTelnio
peKoOMeHayeTCsT MOoAOupaTh 3ajladd INMPAKTHUECKOTO XapakTepa IJIs
paccMaTpuBaeMBIX TEM, YYHUTh NETeH CTPOUTh MaTeMaTHUECKUE
MOJEIU peaIbHBIX >KU3HEHHBIX CUTYyallui, MIPOBOAUTH BBIYUCICHUS
W OIICHUBATh aJCeKBAaTHOCTH IIONYUYCHHOTO pe3yiibrata. Kpaiine
BaXXHO TOMYEPKUBATH CBS3U TCOMETPHUH C IPYTHUMH IIpEIMETaMHU,
MOTHBHUPOBATH MCHOJb30BATh OIPEACIICHHUS T€OMETPUUECKUX (DUryp
U TIOHSTHH, IEMOHCTPUPOBATh NPUMEHCHHUE ITOTYUYCHHBIX YMCHHU B
pu3mMKe W TEeXHUKE. DTHU CBsA3M HamOoyee SPKO BHIHBI B TeMax
«BexkTopsl», «TpuroHomerpuueckue COOTHOLIEHUs», «MeToxn
koopauHat»u «Teopema ITudaropar.

B 3axmroueHne conuiéMmcs Ha BEIIMKOTO MaTeMaTHUKa W aCTPOHOMA
Horanna  Kennepa, 49ToObl emé pa3  MOAYEPKHYTH U
MeTampeaIMeTHOe, W BOCIHTATEIbHOS 3HAYCHHE TCOMCTPHUH:
“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 IIVIAHE

CornacHo yyeOHOMY miiaHy B 7—9 kiaccax u3ydaeTcs y4eOHBIH
kypc «Il'eomeTpusi», KOTOPBIM BKJIOYAET CJEAYIOI[HNE OCHOBHbBIC
paszaensl conepxkanus: «I'eomerpuyueckue GUTypsl U UX CBOUCTBaY,
«/I3MepeHne reoMeTpuYecKUX BEJIWYHH», a Takke «JlekapToBbI
KOOPJIMHATHI Ha IUIOCKOCTH», «BekTopbl», «/IBMXKEHUS TIIOCKOCTH»
n «IIpeoOGpa3zoBaHHUs OTOOU.

VY4eOHBI IUIaH TIpegycMaTpuBaeT H3y4YeHHE T'eOMETPUHM Ha
0a30BOM ypOBHE, UCXO/s U3 HEe MeHee 68 yueOHbIX 4acoB B yueOHOM
roay, BCero 3a Tpu roja oOyuenuss — He MeHee 204 gacos.

I'eomerpust enuHa m BedHa, oHa OimcraeT B boxkbem myxe. Harmma
OPUYACTHOCTE K HEH CIy>XUT OJHHUM N3 OCHOBAHHH, MO KOTOPBIM
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YeJIOBEK JIOJDKeH ObITh  oOpazom  Boxweum  (http://www.astro-
cabinet.ru/library/ Kepler/Tab_1.htm)
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COHAEPXAHUE YUYEBHOI'O KYPCA (I10 TOJAM OBYUYEHU )

7 xnacc

HauganpHble TOHATHSA TeoMeTpun. Todka, npsiMasi, OTPE30K, JIy4.
¥Yronx. Buasl yraos. BepTukainbHbIE UM CMEXHBIE  YIJIBL.
buccekrpuca yrna. JlomaHasi, MHOrOoyroabHuk. IlapannensHocTs U
NMEePHNEeHAUKYIIIPHOCTh NPAMBIX.

Cummerpuunble  ¢urypel.  OCHOBHBIE  CBOWCTBa  OCEBOH
cumMeTpuu. [IpuMepsl CHMMETPUH B OKPY’KaIOIIEM MHUPE.

OCHOBHBIE MNOCTPOEHHUSI C IOMOIIBIO HUPKYJIA W JUHEHKH.

TpeyronsauK. BrIicoTa, MenmaHa, OMCCEeKTpHCa, UX CBOMCTBA.
PaBHOOEenpeHHBIIT M PaBHOCTOPOHHUH TpeyroJbHUKH. HepaBeHCTBO
TPpEyroabHHUKA.

CpoiicTBa W TIpU3HAKH PaBHOOEAPEHHOTO TPEYTOJbLHHUKA.
IIpusHaku paBeHCTBA TPEYTrOJIBHUKOB.

CBoiicTBa ¥ NPU3HAKHU HapajlIeIbHBIX NpsAMbIX. CymMma yriioB
TpeyronbHHUKa. BHEeNIHNE yIriibl TPEYyrOdbHHUKA.

IpsiMmoyroabHbIi TPEeyTOJbHUK. CBoOMNCTBO MeauaHbl
OpsIMOYTOIBHOTO TPEYTOIbHUKA, MNPOBEAEHHON K TIHIOOTEHY3E.
IIpuznaku paBeHCTBa NPAMOYTOJIBHBIX TPEYTOJILHUKOB.
IIpsiMOyTOIBHBIN TPEYTOJIBHUK C yriiomMm B 30°.

HepaBencTtBa B TreoMeTpUH: HEPABEHCTBO TPEYTroOJbHUKA,
HEPaBEHCTBO O JUIMHE JIOMaHOM, Teopema O OOJbIIeM yIJe U
OorpuICHCTOPOHE TPEyTroJdbHUKA. [lepneHAuKyIIsIp U HaKJIOHHAas.

I'eomeTpuueckoe mecTto Todek. buccekTpuca yria u cepeIuHHbIN
NEePIEHIUKYIISIP K OTPE3Ky KaK IT€OMETPHUIECKUE MECTa TOUYEK.

OKXpy>XHOCTB U KPYT, XOpJAa U JUaMeTp, UX cBolicTBa. Bzanmuoe
pacrosyio’)keHHe OKPY>KHOCTH | npsimoi. KacarenpHasa u cexymas K
okpykHOCTH. OKpY>XHOCThb, BOHUCaHHasi B yroj. Bnucannasa u
OIMCAaHHAasl OKPY>KHOCTH TPEYTrOJbHHUKA.

8 knacc

YerpipéxyronbHuku. IlapannenorpammMm, €ero nOpuU3HaAKd MU
cBoiicTBa. YacTHbIE ciiy4yaw IapajuieJorpaMMoB (IPsSIMOYTOJILHUK,
poM6, xBajgpar), WX MNOpH3HAKU U cBoWcTBa. Tpamenws,
paBHOOOKAs Tpanenus, eé CBOMCTBA " MIPU3HAKUA.
IIpsimoyronbpHast Tpanenus.

Meton yaBoenusi menuansl. LleHTpanbHas cummerpusi. Teopema

®daneca u TeopemMa 0 DPONOPLUHUOHAIBHBIX OTPE3Kax.

Cpennue JMHUM TpeyrojbHUKa u Tpanmeuuu. lLleHtp Macce
TpeyTroJbHHUKA.

I[TonobOue TpeyronbHUKOB, KodhduuueHT mnomodbus. IlpusHaku

mogo0ust TPeyroiabHUKOB. IIpuMeHeHHe NOAOO0MS IpPU PpPEUICHUU
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OPAaKTHUYICCKUX 3aJda4.

CpoiicTBa 1UTOMIaAe TeoMeTpudeckux duryp. DopMysasl st
IJIOMIaN TPEYTOJbHUKA, ITapajieiorpaMMa, poMOa M TpareIuu.
OrtHoueHue 1Iomanaeii nogoOHbBIX GUryp.

BrruuciieHue 1uiomaaeii TPeyrojibHUKOB U MHOTOYTOJIBHUKOB Ha
KJIeT4aToU Oymare.

Teopema IIudgaropa. Ilpumenenme teopemsbl Iludaropa npu
pelleHnN MpakTHYEeCKUX 3ajad.

CHuHyC, KOCHHYC, TaHI'€HC OCTpPOro yrjia mpsSMOYTOJIbHOI'O
TpeyroiapHUKa. (OCHOBHOE TPUTOHOMETPHUUECKOE  TOXKIECTBO.
Tpuronomerpudeckne GyHKIHU yrioB B 30°, 45° u 60°.

BrincanHBIC ¥ [ICHTPAIbHBIC YIJIBI, YTOJI MEXIy KacaTeIbHOU U
Xopmo. YTIBI MEXIy XOpAaMH W CeKyIIUMHU. BrimcaHHBIE #
OIMCaHHBIC YETHIPEXYTOIBHUKHA. B3auMHOE pacmoioKeHUE TBYX
okpyxHoctel. Kacanue okpyxkHocteit. O0I1ue KacaTejabHbIC K IBYM
OKPY>KHOCTSIM.

9 knacc

Cunyc, kocwHyc, TanreHC yrioB oT 0 mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXAeCcTBO. DOpMyIbl MpHUBEACHUS.

Pemenne TtpeyronpHukoB. Teopema KOCHHYCOB H Teopema
CHUHYyCcOB. Pemlenne mNpakTHYECKUX 3aJad C HCIOJb30BaHUEM
TEOPEMBIKOCUHYCOB U TE€OPEMBI CHHYCOB.

IIpeoGpazoBanue mo100usl. ITonobue COOTBETCTBEHHBIX
3JIEMEHTOB.

Teopema o0 OpOU3BENEGHHH OTPE3KOB XOPJ, TEOPEMBI O
MMPOMU3BEICHUH  OTPE3KOB  CEKyIIUX, TeopeMa O  KBajpare
KacaTeJIbHOM.

BexTop, aqnmuHa (MOayJb) BEKTOpPA, COHAIIPABJICHHBIE BEKTOPHI,
IIPOTUBOMOJIOKHO  HAIlpaBJICHHBIE  BEKTOPHI, KOJUJIMHEAPHOCTH
BEKTOPOB, PABEHCTBO BEKTOPOB, OII€pallMHd HaJ BEKTOpaMH.
Pasznmo)xeHne BeKTOpa IO JABYM HEKOJUIMHEApHBIM BEKTOPaM.
Koopaunarel Bektopa. CkajlsipHOE€ NOPOU3BEIAEHHE BEKTOPOB,
OpUMEHEHUE NJIs1 HaXO0XKJAEHUs JJIMH U yIJIOB.

JlekapTOBbI KOOPAMHATHI HA INIOCKOCTU. Y paBHEHUs NPSIMON U
OKpPY’>XHOCTH B KOOpJWHaATax, MNEpPEceYeHHUe OKPYXKHOCTel u
OpsIMBIX. MeToZ KOOpAWHAT U €r0 IPUMEHEHHE.

ITpaBunbHble MHOrOyronbHuku. JlnnHa okpyxHocTu. I'panychHas
U paaguaHHas Mepa yrja, BBIUHCICHHE JUIUH OyT OKPY>XHOCTEH.
I[Tnomane kpyra, cCeKTopa, CerMEHTa.

JIBIO>KEHUsT IUIOCKOCTH W BHYTPEHHHE CHUMMETPHH (QUryp
(pyIeMeHTapHBIC MIPEJICTABIICHHUS). [MapannensHbIH repeHoc.
IToBoporT.
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[UIAHUPYEMBIE ~ TIPEIMETHBIE ~ PE3VJIbTATBl ~ OCBOEHMS
TIPUMEPHOM PABOYEM ITPOTPAMMBI KYPCA (IIO0 TOOAM
OBYUEHMSI)

OcBocHue ydeOHOTO Kypca «['eomeTpus» Ha ypOBHEC OCHOBHOIO
obmiero  oOpa3oBaHUS  JOJDKHO  OOECHEYMBATH  JTOCTHOIKCHHEC
CIIEYIONIUX TPEAMETHBIX 00pa30oBaTeIbHBIX PE3YJIbTATOB:

7 xiacc

— Pacno3naBath U3y4deHHBIC TEOMETPHYCCKHE ¢urypsr,
onpesieNsaTh 1704 B3anIMHOE pacnoJioXeHue, n300pakaTh
reOMETPHUYECKHUE (DUTYPBI, BBINOJIHITh YSPTCIKHU 110 YCIOBUIO 3aJIauH.
W3mepsiTe JHMHENWHBIE W YIJIOBBIE BEJIWYMHBI. PemaTte 3amauu Ha
BBIYHCIICHHUE JJIMH OTPE3KOB M BEIWYHH YTJOB.

—  Jematp TpyOyrO0 OLIEHKY JIWHEHHBIX M YIJOBBIX BEIWYHH
MIPEIMETOB B pEaJIbHOM JKHW3HU, Pa3MEpPOB IPHUPOIHBIX OOBEKTOB.
Paznuyate pazMepbl 3TUX OOBEKTOB IO MOPSIJIKY BEJIUYHHBI.

—  CTpouTh 4epTeKHU K FTEOMETPUICCKUM 3a/1adaM.

—  Ilomp3oBaTbest HNpHU3HAKAMHU  pPaBEHCTBA  TPEYTOJIbHUKOB,
HUCIIOIb30BaTh IIPU3HAKA u CBOIICTBa paBHOOEIPEHHBIX
TPEYrOJbHUKOB IIPU PELICHUHU 3a1a4.

— HpOBOI[I/ITI: JJOTUYCCKHUEC PpPaCCYKJACHHUA C MHCIIOJIB30BAaHUCM
T€OMETPHUUIECCKUX TCOPEM.

—  Ilonwp3oBaTbcst HOpHU3HAKAMM  PABEHCTBA  MOPSIMOYTOJBbHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEIMAaHbI, NPOBEAEHHOU K TUIIOTEHY3€
IPSIMOYIOJIBHOI'O TPEYrOJIbHUKA, B PELICHUU F'€OMETPUUECKUX 3aad.

—  Omnpeaensate NapaaiedbHOCTh MNPSIMBIX C MHOMOIIBIO YTJIOB,
KOTOpble 0Opa3zyeT ¢ HuMHU cekymas. OmnpenensTs NapajuieIbHOCTb
MPSIMBIX C TTOMOIIBIO PABEHCTBA PACCTOSIHUH OT TOYEK OJTHOU IMPSIMOU
J10 TOUEK APYroi npsiMou.

— Pemats 3aJga4u Ha KJIeTYaTO 6yMare.

— HpOBOIII/ITL BBIYUCIICHUA U HAXOOUTH YHUCJIIOBBIC U 6yKBeHHI)Ie
3HAQYCHHUsI YTJIOB B TCOMCTPHUYCCKHUX 3a/ZadaX C HCIIOJIb30BaHUCM
CYMMbI YTJIOB TPCYTIOJbHUKOB WU MHOTI'OYI'OJBHHUKOB, CBOMCTB YTJOB,
06p330BaHHBIX opu MNepPEeCCUCHUU ABYX MNapaJluICJIIbHBIX IIPAMBIX
CeKyHleﬁ. Penrats IPAKTUYICCKHE 3aa4Y Ha HAXOXIACHHUEC YTJIOB.

—  Bnagetp NOHATHEM TI€OMETPUYECKOIO MeECTa TOYEK. YMETh
omnpeAensaTh OMCCEKTPHUCY yIia M CEePEeIUHHBIA NEePIEHIUKYISIP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

— (DOpMyJ'II/IPOBaTL OompeAcCICHUsS OKPYXKHOCTH MU Kpyra, XOpAbl
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W auaMeTpa OKPY>XHOCTH, NOJB30BaThCS HMX CBOWCTBaAMHU. YMETh
OPUMEHSITh 9TH CBOMCTBA MPHU PELISHUHU 3a7a4.

— Brnaners mHoHSATHEM ONHCAaHHONW OKOJO  TpPEYTroJbHHUKA
OKPY)KHOCTH, yMETh HaxonuTh €€ ueHrtp. [lonb3zoBarbes daktamMu o
TOM, YTO OHCCEKTPHUCHI yIJIOB TPEYrOJIbHUKA ME€PECEKar0TCs] B OJHOM
TOYKE, U O TOM, 4YTO CEPEAWHHBIEC IEPIECHIUKYISIPbBl K CTOPOHAM
TpEeyroJIbHHUKA NePECcCeKaroTCs B OJHOM TOUKE.

—  Bunaners MOHSITUEM KacaTeJabHOU K OKpPY>KHOCTH,
MOJIL30BaThECSI TEOPEMOl O NEPHNEeHAUKYJISPHOCTH KacaTeJIbHOU u
panuyca, IpoBeAEHHOIO K TOUYKE KaCaHUs.

i ITonp30BaThCs HpOCTeﬁmHMH TeOMETPUICCKUMHU
HEpaBCHCTBaMH, IOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI.

— IIpoBOoauT, OCHOBHBIE TI'€OMETPUYECKHUE IIOCTPOCHUA C
MOMOIUBIO UUPKYJS U JIMHEHUKU.

8 kiacc

b Pacno3naBaTth OCHOBHBIC BHUbI ‘-ICTI)IpéXyFOIH)HI/IKOB, ux
3JICMCHTHI, II0JIb30BAaThCA nux CBOICTBaAMH npu peHICHUN
TCOMCTPHUHICCKHUX 3ada4.

— IlpumensaTh CBOMCTBa TOYKHU epeceyYeHUst MeauaH
TpeyroJibHUKA (IIEHTpa Macc) B PEIICHUU 3a/1ad.

— Bnanere 1moHsiTHEM cpedHEW JIMHUM TPEYTrOJIbHUKA U
Tpameuuy, IPUMEHATh UX CBOWCTBA MPHU PEIISEHHH T'€OMETPUUYECKHUX
3anau. Ilonb3oBatbest  Teopemoit  dameca U TeopeMou o
OPONOPIMOHANIBHBIX  OTpPe3KaxX, MOPUMEHATh WX JJIs pelIeHUs
MPaKTUYECKHUX 3a7ad.

—  IIpumeHATH NpU3HAKU MOAOOUS TPEYTOJIBHUKOB B PEIICHUH
reOMEeTpUUYECKUX 3aJ1a4.

— ITonb3oBaTbcs TeopeMou IMudaropa  ans peuieHus
TCOMETPHUUYCCKUX M MPAKTUYICCKHUX 3agayd. CTpOI/ITB MaTEMaTUYICCKYIO
MOZE€Nb B IPAKTUYECKUX 3aJa4ax, CaMOCTOSATEIBHO JA€JIaTh Y4ePTEXK U
HaXOJUTh COOTBETCTBYIOLIUE AJIUHBI.

— B.]'IaZ[CTL IIOHATHUAMHU CHHYCA, KOCHMHYCA U TAaHI'€HCa OCTpPOro
yria IpsAMOYTOJIbHOTO TpCyYroJIbHUKaA. ITonp30BaThCs OTHUMHU
TIOHATUAMU JJId PCIICHUSA MPAKTHUICCKUX 3ada4.

— Brruucaars (pa3nmuaHBIMHA criocobammu) IIoIaab
TPEeyroJibHUKA W IUIOMIAH MHOTOYTOJbHBIX (UTYp (IIOJB3YsCh, TAC
HEO0X0ANMO, KaJIbKYJIATOPOM). IIpUMEHSTH IOJIyYEHHBIC YMCHHS B
MPaKTHYCCKHUX 3ajavyax.
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—  Burlagerp HOOHSTHSAMH BIIMCAHHOTO W ILEHTPAJILHOTO YIJa,
HCIIOJIB30BAaTh TEOPEMBI O BIIMCAHHBIX YTJIaxX, yIilax MEXIy XOopAamu
(cexymuMu) M yTyie MEXAy KacaTeJIbHOW M XOpJOH NpH pEIIeHUH
TeOMEeTPUUYECKUX 3aad.

— Bnanets MOHSITUEM OMNHCaHHOI'O 4eThIpEXYTrOJIbHUKA,
OPUMEHSITh CBOWCTBAa OMUCAHHOTO YETHIPEXYTOJILHUKA TIPU PELICHUU
3ajad4.

— HpI/IMeHHTL IOJIYYCHHBIC 3HaHUSA Ha IMPAaKTHUKE — CTPOUTH
MaAaTCMaTUYCCKHUEC MOJACIIN IJI 3aJa4d peaﬂBHOﬁ JKU3HU U NMPOBOAUTH
COOTBETCTBYIOIIINE BBIYHUCIICHUSA C ITPUMEHEHUEM HO,Z[O6I/I$I u
TPUTOHOMETPHUU (HOJ'IL?,yHCI), rac HeO6XOIlI/IMO, KaJ'ILKyJ'ISITOpOM).

9 knacc

—  3Harp TpPUrOHOMETpHYECKHE (YHKIMH OCTPBIX YIJIOB,
HaXOAUTh C HX IOMOIIBIO PA3IUYHBIC SJIEMEHTHI IPSIMOYTOJBHOTO
TPEYroJIbHUKa  (pEHIEHHuE  MPAMOYTOJBHBIX  TPEYTOJIbHHUKOBY).
Haxonute (¢ mDOMOIIBIO KaJbKYJSATOpPAa) JJIWHBI W yIJbl IS
HETaOJUYHBIX 3HAYCHUH.

— ITonw3oBaThest  (opmysiaMu NPUBEIACHUS W OCHOBHBIM
TPUTOHOMETPUUYECKHUM TOXKJAESCTBOM JIJIsI HAaXOXIAEHUS COOTHOULICHUM
MEXy TPUTOHOMETPHUYECKUMH BEIUYNHAMMU.

— Hcnonp3oBaTh TECOPEMBI CHUHYCOB 158 KOCHHYCOB JJIsL
HaxXOXACHHUA PAa3JIMYHbIX DJJICMCHTOB TpPCYTOJbHHUKA («peH_IeHI/IC
TprFOJ'II:HI/IKOB»), HIPpUMCHATL HUX TIPpU PCEHICHHUU TCOMETPHYCCKUX
3aga4.

—  Buanmers TTOHSITUSIMU peoOpa3zoBaHUs roaoowus,
COOTBETCTBEHHBIX DJIEMEHTOB NOMOOHBIX ¢(uryp. Iloap3oBaTtbCcs
CBOMCTBaMHM M0JI00UsI MPOU3BOJIBHBIX (GUTYp, yMETh BBIYUCISTH
JUTMHBI U HaXOJHTh YTJIbl y MOAOOHBIX ¢uryp. [IpumensaTs cBoiicTBa
nonoduss B MNPAKTHUECKUX 3ajadaX. YMETh IPUBOJUTH IIPUMEPHI
NOTOOHBIX (UTYP B OKPYKAIOIIEM MHpE.

—  Tlomp30BaThCsl TEOpEMaMHu O MPOU3BEJACHUN OTPE3KOB XOP/I, O
MMPOU3BEJICHUH OTPE3KOB CEKYIIHUX, O KBaJpare KacaTeIbHOM.

—_— ITomp30BaThCS BCKTOpaMH, IMOHHUMATh HUX FCOMeTpI/I‘-IeCKI/Iﬁ u
(1)H3PI‘IGCKI/Iﬁ CMBICJI, MIPUMECHATh WX B PCHICHHUU TCOMCTPUUYCCKHUX H
(bHSI/I‘IeCKI/IX 3aaa4. HpI/IMCHﬂTB CKaJISIpHOC IPOU3BCACHUC BCKTOPOB
I HAXOXKACHUA NJIUH U YTI'JIOB.

— ITonp30BaThCs MECTOJIOM KoopAUuHAT Ha IIJTIOCKOCTH,
HOIPUMCHATH €0 B pCIHICHUU I'€COMETPUYICCKUX U ITPAKTHUYICCKUX 3aJa4.

— BJ'IaI[eTI) INOHATUSAMHU NMPAaBUJIBHOI'O MHOI'OYT'OJIbHUKA, NJIWHBI
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OKPY>XHOCTH, IJIWHBI OYTH OKPYXHOCTH W paIHMaHHOW Mephl yria,
YMETh BBIYHCIATH IUIONIAJh Kpyra u ero gacrteil. [IpumeHsts
MOJIy4YeHHBIC YMCHHUS B IMIPAKTUYSCKUX 3aJadax.

—  Haxoaute ocu (WJim HEHTPBI) CUMMETPUH (UTYDP, IPUMEHSTH
JIBHOKEHUS TIJIOCKOCTH B TIPOCTEHIIINX CIydasiX.

— ITpuMeHsITh NOJIy4YeHHbIC 3HAHUS Ha NIPAaKTHUKE — CTPOUTH
MaTeMaTHYeCKHEe MOJCIIH JUIS 3a/]a4 pealIbHOM J)KU3HU U IIPOBOJIUTH
COOTBETCTBYIOIINE BBIUYHMCIICHUS C IPUMEHEHHUEM MONO0US U
TPUTOHOMETPHYCCKHUX (QYHKIHN (MOIB3YSICh, T HEOOXOINMO,
KaJIbKYJISITOPOM).
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TEMATUYECKOE IINIAHMPOBAHME VYEBHOI'O
KYPCA(ITO 'OJAM OBYYEHM )

7 xnacc (ue MeHee 68 1)

Ha3zBanmue pa3gena
(TemBbl) Kypca
(4uca0 yacoB

OcHOBHOE coaep:kaHue

OcHoBHbBIE BU/IbI IESITEILHOCTH
o0yyaromuxcs

IIpocreiimue
reoMeTpuueckue QGUrypbl
U HUX CBOlicTBa.
HN3mepenue
reoMeTpHYEeCKUX BeJUYHH

(14 u)

IIpocreiimue reomeTpudecKkue OOBEKTHI:
TOYKH, MPsIMBbIE, JTy9Hd U yTIIBL,
MHOI'OYT'OJIBHHUK, JIOMaHasl.

CMerxHBIC U BepTHKaJIbHEIE yTibl. PaboTa ¢
npocrermnmu yeprexxamu. Miamepenue
JIMHEHHBIX U YTJIOBBIX BEJIMYHUH, BHIUYHCIICHUE
OTPE3KOB H YTJIOB.

TTepumeTp u mromans GUryp, Co-TaBJICHHBIX
U3 OPsIMOYTOJIBHUKOB

DopMyIHPOBATH OCHOBHEIE
IIOHSATHS. U OIPEICIICHUSI.
Pacno3naBath U3yUeHHBbIE
reoMeTpuYdecKue (purypsl,
onpeaenasiTb NX B3aNMHOE
pacroioKeHue,

BBINOJHATH YEPTEK IO yCIOBUIO
3a/1a4u.

IIpoBoauTh npocreiimue
IIOCTPOEHUS C TTIOMOIIBIO
LOUPKYJISI U JIUHEHKH.

H3mepsATH JUHEHHBIE U YTIIOBbIE
BEJIMYMHBI FTEOMETPHYECKUX U
OPaKTHIECKUX OOBEKTOB.
OmnpeensaTh «Ha TIia3)» pa3Mephl
peanbHBIX OOBEKTOB, MPOBOAUTH
rpyOyI0o OIEHKY UX Pa3MepoB.
PemaTh 3agaun Ha BBEIYHUCICHHUE
JUTMH OTPE3KOB H

BEJIMYHNH YIJIOB.

PemaThb 3agaun Ha B3aMMHOE
pACIIOJIOKEHUE T€OMETPHIESCKUX
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¢uryp.

IMpoBoauTs KIIaCCH(HUKALINIO YTIIOB,
BBIYMCJIATH JUHECHHBIC U YIJI10BBIE
BCJIIMYUHBI, IPOBOAUTHL
H606XOJ_'[I/IMI)IG J0Ka3aTCIIbHBIC
paccyXaeHusl.

3HAKOMUTBLCS ¢ HCTOpHeii
pa3BUTHSI TCOMCTPHH

TpeyroabHuku (22 u)

IlonsitTme 0 paBHBIX TPEYrOJbHUKAX U
TNEpBUYHBIE  IIPEACTABICHHSI O  PaBHBIX
(KOHTpYPHTHBIX) ¢urypax. Tpu mnpu3HakKa
paBeHCTBa TPEYTOJIHLHUKOB.

IlpusHaku  paBeHCTBa  IPAMOYTOJIBHBIX

TPEeyrOIbHUKOB. CsoiicTBO MeJIHaHbI
IPSIMOYTOIBHOTO TPEYTrOJIbHHUKA.

PaBHOOegpeHHEIC u PaBHOCTOpPOHHHUE
TPEYrOJIbHUKHU. Ilpu3snaku u  cBoiicTBa

PaBHOOEIPEHHOI'O TPEYTOJIbHUKA.

ITpotuB GonbpiIeii CTOPOHBI TPEYTrOJIHLHUKA
JISKHT Oosbinnii yrou. IIpocreiine
HEpaBeHCTBA B reoMeTpuu. HepaBencTBo
TpeyroasHuka. HepaBeHCTBO JIOMaHOM.
IIpsiMmOyTONIBEHBIN TPEYTOJIBHUK cyTiioM B 30°.

TlepBbIe MOHSATHS O TOKA3aTEILCTBAX B
reoMeTpun

Pacno3HaBaTh [apbl  paBHBIX
TPEYroJbHUKOB  Ha  T'OTOBBIX
gyepTekax (c yKa3zaHueM
HPHU3HAKOB).

BeiBoAuTH ciieACcTBHST (PaBSHCTB
COOTBETCTBYIOIIUX  DJIEMEHTOB)
U3 PaBEHCTB TPEYTrOJILHUKOB.
@DopMyJIMPOBATHL  OINpPEICICHHUS:
OCTPOYTOJIBHOTO, TYHOYTI'OJIBHOTO,

MPsIMOYTOJBLHOTO,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO
TPEYyrOJIbHUKOB; OUCCEeKTPUCHI,
BBICOTBI, MEJIMAaHbI TPEYTOJIbHUKA;
CEepEeTMHHOTO MIePICHINKYISIpa
OTpe3Ka; rnepuMeTpa
TpPeyroJbHUKA.

PopmyaupoBaTtb  CBOWCTBA ™
MpU3HAKH paBHOOEIPEHHOTO
TpEeyrojbHHUKa.

CrpouTtsb YEPTEXKH, pemathb

3aJavy C INOMOIIBIO HAXOXIACHUA
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PaBHBIX TPEYTOJIBHUKOB.
IIpuMeHsiTh IPU3HAKU PABEHCTBA
MPsIMOYTONBHBIX TPEYTOJILHUKOB
B 3aJ1avax.

Hcnonn3oBars nupoBkIe
pecypcbl  AJsi  HCCIAeA0BaHMS
CBOWCTB M3y4aeMbIX QUTYP.

3HAKOMHUTBLCS € HCTOPHeil pa3BUTHA
reOMETPUHU
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IIpooonscenue

Ha3Banmue
pa3aena (TemMbl)
Kypca (4HcJI0 4acoB)

OcHOBHOe coaep:kaHue

OcHoBHbBIE BU/IbI IESITEILHOCTH
00y4arouxcs

IMapanaenbHblie
npsiMble, CyMMa YIJI0B
Tpeyrojbuuka(l4 u)

ITapannenbHbie TpsiMbIE, ux
CBOMCTBA, IIaTeiit MocTyJjiaT
EBkimaa. Haxkpect JIeXKaIlue,
COOTBETCTBEHHBIC u
OJTHOCTOPOHHUE YTIIBI

(oOpa3oBaHHEIE IIPU NEpPECEUCHUH
MMapaIeJIbHBIX OPSIMBIX CEKYIIeH).
IIpu3Hak NapayyIeILHOCTH MPSIMBIX
depe3 pPaBEHCTBO PACCTOSHUIT OT
TOYEK OJIHOM mnpsMoOil 10 BTOpOH

OpSIMOM.
CymMMa yTioB TpeyroiabHUKA |
MHOTOYTI'OJIbHUKA.

Bremnne yrabl TpeyroJbHAKa

(I)OpMyJII/IPOBaTb MOHSATHE IMapaJUICIIBHBIX IIPAMBIX,
HaAXO0IUTH IPAKTHYCCKHUE ITPUMEPBHI.

HN3yuyaTrs cBoiicTBa yTJIOB, OOpa30BaHHBIX IIPHU
[EepEeCeYeHUN IapauleJIbHbIX MPAMBIX CEKYyIeH.
IIpoBoauTh N0KAa3aTEJbCTBA NAPAUICIIBHOCTH ABYX
OPSIMBIX C TOMOIIBIO YIJIOB, OOpa30BaHHBIX IIPHU
[EepEeCeYeHUN HITUX MPSMBIX TpeTbed MNpsIMOM.
Bprunciasitb CcyMmMy yIJOB TpEYrojJbHHUKA U
MHOTOYTOJIBHUKA.

HaxoauTh unciaoBele W OyKBEHHBIE 3HAYCHUS
YIJIOB B reOMEeTPUUYECKUX 3aJa4ax c
HUCIIOJIb30BAHUEM  TEOpEM O CyMMe  YIJIOB
TpeyroabHUKAa U MHOTOYTOJIbLHHUKA.

3HAKOMHUTBCS ¢ MCTOPHell pa3BUTUSI T€OMETPUN
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OKpY:XHOCTH

OKpy>XHOCTb, XOPJbl U JUAMETPBHI,

DopMyJIMPOBATH ONPeE/ieJeHUs: OKPY)KHOCTH, XOP/IbI,

H KpyT. ux csoiictBa. KacarenpHas K JMaMeTpa U KacaTelIbHOM K OKpykHocTu. M3yyarTsb
I'eomeTpuueckue OKPYKHOCTH. OKpYy>KHOCTb, UX  CBOMCTBa, TMPU3HAKH, CTPOUTH  YEPTEKH.
NOCTPOEeHUsI BrMcanHass B yroa. [lousTtue o HccaenoBarb, B TOM 4YHUCIE MCHOJB3Ysl LHU(PPOBbIE
(14 g) I'MT, npumeHeHue B  3ajadax. pecypchbl: OKPY’XHOCTb, BIMCAHHYI B YIrOJI; LEHTP
BI/ICCCKTpI/Ica u cepezmHan‘/’I OKPYKHOCTH, BITMCAHHOM B yroi, PABCHCTBO
[IEPUECHIUKY ISP KakK OTPE3KOB KaCaTCJIbHbIX.
reOMETPUYECKHE MECTA TOYEK. Hcnoan3oBath MeToa I'MT niist moka3aTelibCcTBa
Opr)KHOCTI), OIIMCaAHHAasI OKOJIO TEOPEM O NEPECCUCHUU 6I/ICC€KTpI/IC yrJioB
TPEYroJIbHUKA. Broucanuas B TPEYTroJbHUKAa U CCPCAUHHBIX MEPINECHIAUKYIISAPOB K
TPEYTrOJbHUK OKPY>KHOCTb. CTOpOHaM TpeyroabHuka ¢ nomouiso I'MT.
HpOCTeﬁmne 3aJa4M Ha MOCTPOCHUE OB.Ha[leBaTvaIOHﬂTl/lﬂMl/l BIIMCAHHOM U OIIMCAaHHOU
OKPY’KHOCTEH TPEyrojbHUKA, HAXOJAMTh LIEHTPbI
3TUX OKPYKHOCTEM.
Pemiath, OCHOBHBIE 3a/laud HA MOCTPOEHHUeE. yIJa,
PaBHOTO HAaHHOMY; CEpPEAUHHOIO IEPIICHAUKYISIpa
JAHHOI'O OTpEe3Ka; MPsSIMOM, MpOXOJsIleil uepes3
JaHHYIO TOYKY U NEPHEHIUKYJISIPHOU JTaHHOU
OpsIMO; OMCCEeKTPUCHI JTAaHHOTO yrnaa;
TPEYTOJbHUKOBIIO PAa3JINUHBIM 2JIEMEHTaM.
3HAKOMUTBCS ¢ UCTOPHeEil Pa3BUTHI T'€OMETPUHU
HosTopenue, IToBTOpEeHuEe u 00o0meHue Pemars 3aJauyu Ha MOBTOpPEHUE,

00001 enne 3HAHNIH
(4 9)

OCHOBHBIX TIOHSTHH ¥ METOJIOB
Kypca 7 kjacca

WUIIOCTPUPYIOIIME CBSI3U MEXJY PpPa3IudYHbIMU
qacTsIMU Kypca
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8 kmacc (ne menee 68 )

Ha3zpanmue
pa3aena (TemMbl) OcHOBHOe coaep:kaHue OCHOBHbIE BHDI €S TENLHOCTH
o0yyaroumxcs
Kypca (4HcJI0 4acoB)
Yeroipéxyronbuuku (12| ITapauiesorpamMmm, ero mpu3HaKd U HN3o00paxaTh " HAXO0IUTh Ha yepTexax
q) cBOMCTBA. YacTHbIE ciydau 4eTBIPEXYTONFHUKN  Pa3sHBIX  BHAOB H  HX
napayieIorpaMMOB SJIEMEHTBHI.
(IpsIMOYTOJIBHUK, pOMO, KBaIpar), ®opMy/JHPOBATh ONpe/feeHusl: TapauIeIorpaMMa,
ux OpU3HAKHA u CBOMCTBA. OpsIMOYTOIBHUKA, poMOa, KBajpara, TparelnuH,
Tpaneuus. PaBHoOOKas u paBHOOOKOU Tpanenuu, MPsIMOYTOJIbHOW Tpareiuu.
OPSIMOYTOJIbHAs TPAIICIIUH. Jloka3pIBaTh M HCHO/IB30BATh NPH pelleHUH 3aJau
VY nBoenue menuanbl. LlenTpanbHast IIpU3HAKH Hu CcBOMCTBA: napasuiejaorpamma,
CUMMETPUS npsIMOyToJIbHUKA, poMOa, KBajapara, TpaleluH,
paBHOOOKOM Tpaneuuu, OpsIMOYTOJILHOMN
TparennH.
IpumensaTs MeTOo/ YIABOCHUSI MeIaHbl
TpeyroJbHUKA.
Hcnoab3oBaTh nugpoBwIe pecypcsl JUTSt
HCCJICIOBaHUsI CBOMCTB M3y4YaeMbIX (QUTYp.
3HAKOMUTBLCSI C MCTOPHeii pa3BUTHS T€OMETPHHI
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Teopema ®ajnecau
Teopema o
NMPONOPUHOHAIBHBI
X 0Tpe3Kax, Mmoio0-
HbI€ TPEYroJbHUKH
(15 q)

Teopema daneca u Teopema o
MPONOPLUHOHAIBHBIX OTPE3KaX.
CpenHsiss JIMHUSI TpPEyrOJIbHUKA.
Tpanenus, e€ cpenHsist IUHUS.

IIponopuyoHanbHbIe OTpE3KHU,
HOCTPOEHUE 4eTBEPTOrO
MIPONOPLUOHAIILHOIO OTPE3Ka.
CaoiicTBa LIEeHTpa macc B
TpPEeyroabHUKE.

ITonoGHBIE  TpeyroJbHHKH. Tpu

MIPU3HAKA IMOJ00Us TPEyroJIbHUKOB.
IIpakTueckoe mpuMeHeHue

IIpoBoauThL NMOCTPOCHHUS C MOMOUIBKO LUPKYJI U
JMHEWKHW C HCHoJib30BaHUE TeopeMbl Paneca u
TEOpPEMBl O  MPONOPLUHOHAIBHBIX  OTpE3Kax,
CTPOUTDb YETBEPTHII NPONOPLHUOHAIBHBIN OTPE30K.
IMpoBoauTHL 10Ka3aTEILCTBO TOrO, YTO MEIUAHBI
TPEyroJbHUKA IepeceKaloTcsi B OJHOW TOYKe, U
HaXOAMThb CBSI3b C IEHTPOM Macc, HaXOAMTh
OTHOIIIEHHE, B KOTOPOM MEIHUAHBI NENSATCS TOUYKOMU
HUX TIEPECEUCHHUSI.

HaxoauThs 110100HBIE TPEYyrOJIBHUKH Ha TOTOBBIX
gyepTekax C  YKa3aHHEM  COOTBETCTBYIOIIMX
OPU3HAKOB MOT00US.

Pemate 3amaym Ha TONOOHBIE TPEYTrOJIBHUKU C

HOMOIIBIO CaMOCTOSITEILHOTO MOCTPOCHUS
qepTexent u HaXO0KICHUS nOg00HBIX
TPEYroJIbHUKOB.

IIpoBOAMTHL /A0KA3aTEJbCTBA C HCIIOIH30BAHUEM
MMPU3HAKOB MMOI00US.
Joxka3piBaTh TpH
TPEYroJbHUKOB.
IIpuUMeHATh TOJYyYECHHbIC 3HAHHS IPU PELICHUU
FeOMETPUYSCKUX M MPAKTUYECKUX 3a]ad.
3HAKOMHUTBCS C MCTOPHEii Pa3BUTHS T€OMETPHHI

npU3HaKa nogo0us
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I[nomans.
Haxoxnenne
nJiomanei
TpeyroJbHUKOB

U MHOTOYT0JIbHBIX
(uryp. Iiomaan
noxo6ubIx ¢puryp (14
1)

[lonsitue 00  oOmei  Teopuu
IJTOLIATH.
Ddopmybr IS IO

TPEyTOJIbHUKA, MapajieiorpaMmMa.
OTHOILIIEHUE IUIonIaaei
TPEYTOJILHUKOB c OO0IIHM
OCHOBaHHEM WUJIN OOIIICH BHICOTOM.

Breruucnenue miomaacd CIO0MKHBIX
¢uryp depes paszbueHue Ha 4acTH U
JIOCTPOCHUE.

ITmomanm  ¢uryp Ha KieTdaTou
Oymare.

ITnomamu MOJO0HBIX duryp.
Brruncnenue rtuiomiazei. 3amaum ¢
MPAKTUIECKUM COACPIKAHUEM.
PelteHue 3a1a4 ¢ MOMOIIBIO METOIA
BCIIOMOT'aTSJIbHOM TUIOIIAIH

OBaaseBaTh NePBHYHBIMU MpeACcTABJAeHUSIMH 00
obmieit Teopun 1omanu (Mepsl), ¢GopMyJNpPoOBATH
CBOHCTBA IUIOIIA/H, BBISICHATH UX HAIJISIIHBINA CMBICII.
BeiBoauTh (GOpMyINBl IDIOMIAAN Mapajuiesiorpamma,
TPEeyTroJbHHUKA, Tpaneluu 13 (GopMyIbl ILIONIATH
OpsIMOYTOJIbHUKA (KBaJapara).

BeiBoauTh dbopmyner  mmomanu BBIITYKJIOTO
4eThIPEXYTOJIBPHUKA Yepe3 OuaroHaid W yroa
Mexay Humu. HaxoamTs 1wiomanau  uryp,
H300pa>KEHHBIX Ha KJIeT4aTOU Oymare,
HCII0JIb30BATH paszbuenune Ha 4acTu u
JOCTPOEHHE.

Pa3z6upartnb npuMepbl HCIIOJIb30BAHUS
BCIIOMOTraTeJIbHOU wiomanu Ui pelieHus

reOMETPUYCCKUX 3a/1a4.

Haxoaurp nuomaan mogoOHBIX GUryp.
BbIYHMCIATH TUIONIAAH PA3TUIHBIX MHOTOYTOJIBHBIX
¢buryp.

Pemrate 3amauym Ha [UIONIAJh C MPAKTUYCCKHUM
COZICpIKaHUEM

Teopema Iludaropau
Havajia
TPUTOHOMETPHUH

(10 )

Teopema IIndaropa, eé
JI0Ka3aTeIbCTBO W NPHUMEHEHHE.
Oo6parnast Teopema [Tudaropa.

OrmnpeneneHre TPUTOHOMETPHYECKUX
pyHKIMH OCTPOro yria,
TPUTOHOMETPUUYECKHE

COOTHOILICHUSI B MPSMOYTOJIBHOM
TpEeyroabHUKE. OcHoBHOE
TPUTOHOMETPHUYECKOE  TOXJIECTBO.

Joka3piBaTh Teopemy I[ludaropa, mcnoib3oBaTh
e€ B IPAKTHYECKUX BBIYHCICHUSX.
PDopMyIMpPOBaTh OIPEIEIICHUS
TPUTOHOMETPUYECKUX (PYyHKIHMI OCTPOro yria,
NPOBEPATh UX KOPPEKTHOCTb.

BBIBOAMTE TPUIOHOMETPHUUECKUE COOTHOIICHUS B
npAMOYTOJIBHOM TPEYT'OJIbHUKE.

HccirenoBaTh COOTHONIGHHMSI MEXKAY CTOPOHAMH B
NPAMOYTOJIBHBIX TPEYTOJIbHUKAX € yriaamu B 45° u
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COOTHOMICHUsI MEXJy CTOPOHAMH B
NPSIMOYTOJIBHBIX TPEYTOJIBHHUKAX C
yrinamu B 45° u 45°; 30° u 60°

45°; 30° u 60°.

Hcnonb3oBaTrh GOpMyIIbl IPUBEISHUS U1 OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO JJIsI HAXO0XKICHUS
COOTHOIICHUH MEXTy TPUTOHOMETPUICCKIMHU
(QYHKIMSMH pa3jIMYHBIX OCTPBIX YIJIOB.
IIpuMeHATH TOJyYeHHBIE 3HAHUS U yMEHHUS IIPU
peImeHnn NpaKTUIeCKUX 3ajiad.

3HAKOMUTBLCS ¢ MCTOPHeEll pa3sBUTUS I€OMETPUU

Yribl B OKPYKHOCTH.
BnucanHbie

M ONHMCAHHbIE
YeThIPeXyroJbHUKH.
KacarteabHble

K OKPY:KHOCTH.
Kacanue oxpy:xHocTeil

(13 v)

BrnucanHble U LIeHTpallbHBIEC YIJIBL,
YTOJI MEXY KacaTeJIbHON U XOpIOii.
Yriasl MeXay XopaaMu u
CEeKYIIUMH.

Brniucannble 1 onMcaHHbIE YEThIPEX-
YIOJIBHUKHU, UX IPHU3HAKU U
cBoiicTBa. IIpuMeHeHue sTHX
CBOICTB

IpU PELICHUN I'€eOMETPUYECKHUX 3a-
aad.

DopMyJIMPOBATH OCHOBHBIC OIPEICIICHUS,
CBsI3aHHBIC C yIJIaMH B Kpyre (BIUCAaHHBINA yToJI, IIeH-
TPaJIbHBINA YTOJI).

HaxoauThs BIIMCaHHBIC YTIIBI, OIMMMPAIOIIHECs Ha OTHY
YTy, BBIMHCJISITH YTJIbI C HOMOIIBIO TEOPEMBI O
BIIMCAHHBIX yIJIaX, TEOPEMbl O BIIHCAHHOM
4eTpEXYTOJIbHUKE, TEOPEMEBI O [IEHTPAIILHOM yTJIe.
HccaenoBatb, B TOM YHCIE C MOMOIIBIO MU(POBHIX
pecypcoB, BIIMCAHHBIE U OIIMCAaHHBIC YETBHIPEX-
YTOJIbHUKH, BBIBOJAMTH HX CBOWCTBA W MPHU3HAKH.

B3zanmHOe  pacmono)keHHe — ABYX o

Hcnoab30BaTh 5TH CBOMCTBA M MPU3HAKU MIPHU
OKPY>XHOCTEM. Kacanune peleHny 3ana4
OKPY>XHOCTEHN

IloBTOpEHME,
000011IeHNE
3HAHUH

(4w

IToBTOpEeHHE OCHOBHBIX TMOHSITHI U
METOJIOB KypCOB 7/ U 8 KJIacCcoB,
o0o0mieHne 3HaHUI

PemaTh 3aja4M Ha MOBTOpPEHHE, WILTIOCTPHUPYIIIHE
CBSI3U MEXX/Iy Pa3JIMYHBIMU YacTsIMU Kypca
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9 knacc (He Menee 68 1)

Ha3zpanmue
pas3jaena (TemMbl) OcHOBHOe coaep:KaHue

Kypca (4HCJI0 4acoB)

OcHOBHbIE BH/IbI
ACATCIbHOCTH oﬁyqammnxcﬂ

Tpuronomerpusi. OrmpeieIeHue TPUTOHOMETPUICCKHIX DopMyIHPOBATH OTNPeIeTeHHS
TeopemsI kocunycoB u | ¢yHkouil yriaos ot 0° go 180°. TPUTOHOMETPUICCKUX (DYHKIIUH TYIBIX U MPSIMBIX
CHHYCOB. KocuHyc ¥ CHHYC IPSIMOTO U TYIIOTO YIJIOB.
Pemenue yria. Teopema KOCHHYCOB. BbIBOAMTH TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB
TPEYroJibHUKOB (O0o06mEnHas) TeopeMa CUHYCOB (C (C pagMycOM OIHMCAHHOM OKPYXHOCTH).
(16 u) panu- PemiaTre TpeyroabHUKU.
YCOM ONMCaHHOH OKpy»HOCTH). Ha- Pemars npaktuueckue 3ajgadyu, CBOISIIMECS K Ha-
XOXKACHUE NJIMH CTOPOH U BEJIMYHH XO>KJICHUIO PA3JIMYHBIX DJICMEHTOB TPECYTOJIbHUKA

YTJIOB TPEYTOJIBLHHUKOB.
dopmyna mIOMIAAN TPEYTOJIBHHUKA
yepe3 JIBE€ CTOPOHBI U YIoJl MEXAy
Humu. Popmyiia nioniagu
YeThIPEXYTOJIbHUKA Yepe3 ero
JHaroHaIn

U yrojl MeXJy HHUMHU.
IIpakTnyeckoe npuMeHeHHe
JIOKa3aHHBIX T€OpeM
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IIpeodpa3zoBanue
nogodusa. Merpuyeckue
COOTHOWICHHS

B OKPY:KHOCTH

(10 )

[lonsiTue o mpeobGpa3zoBaHUU MOJIO-
ousl.

COOTBETCTBEHHBIC DIIEMEHTBI ITOJI0O0HBIX
¢uryp.

Teopema 0 IPOU3BEJICHUU OTPE3KOB
XOpA, TeopeMa O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TeOpeMa O KBaJpaTe
KacarenbHOU. [IpumeHenue B
pelICHUH reOMEeTPUICCKUX 3a1a9

OcBauBaTh NOHSATHE IIPEOOPa30BAHUS NTOAOOUS.
HUccaenoBaTh OTHONICHHE JUHEWHBIX 3JIEMEHTOB
¢uryp npu npeobpazoBanuu nonodbus. Haxoaurs
MpUMEpPHI MOAO00HSI B OKpYy>KaroIel
JEUCTBUTEIBHOCTH.

BBIBOANTH METpUYSCKUE COOTHOMICHUS MEXKIY OT-
pe3KaMM XOpP/, CEeKYyIIUX U KacaTeIbHBIX C
HCITOJIb30BAaHHEM BITMCAHHBIX YTJIOB M ITOJOOHBIX
TPEYrOJILHUKOB.

PemaTh reomeTpriueckre 3aqaud U 3a1a9U U3
peanlbHON KU3HH C HCIIOJIb30BaAaHUEM ITOJTOOHBIX
TPEYrOJIbHUKOB

Bexrtopbi(12 u)

OmpeneneHne BEKTOPOB, CIOXKEHUE H

pa3HOCTH  BEKTOPOB, YMHOXEHHE
BEKTOpa Ha YHCJIO.
dusnyeckui U reoMeTpUYECKUit

CMBICII BEKTOPOB.
Paznoxenune  BekTOpa IO
HEKOJUJIMHEAPHbIM
Koopaunatsl BekTOpa.
CkalsipHO€ TPOU3BEJEHUE BEKTOPOB,
€ro MNpPUMEHEHHE [UII HaxXOXICHUS
JUTUH U yTJIOB.

Pemrenne 3a1a4d ¢ moMoNIbI0 BEKTOPOB.

JIBYM
BEKTOpaM.

ITpuMmeHeHNe BEKTOPOB TSI PEIIICHUST
3a7a49 KHHEMAaTHKA U MEXaHUKH

Hcnonb3oBaTh BEKTOPHl KaK  HaIlpaBJICHHBIC
OTpPE3KH, HCcC1e10BATh TeOMETPUISCKUN
(mepemenieHre) M (QU3NYCCKUA (CUIIa) CMBICIIBI
BEKTOpPOB.

3HaThL ompeJejJeHHsi CyYMMBI W Pa3HOCTH
BEKTOPOB, YMHOXXEHHS BEKTOpa Ha YHCIO,
uccjaeoBaTh T'C€OMETPUYECKHH W (PU3MYECKHI
CMBICJIBI TUX ONEepanui.
Pematn TeOMeTpUYECKHUEe
HUCIIOJIb30BAaHUEM BEKTOPOB.
PackiaapIBaTh BEKTOP 110 JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKaJIsIpHOE TpPOU3BECHNE
BEKTOPOB, BBIBOJIUTH €r0 OCHOBHEIE CBOHCTBA.
BeIuucasitb CymMMy, pa3HOCTb U CKaJSIpHOE
NPOU3BEJICHUE BEKTOPOB B KOOPAUHATAX.

3agadyu C

HpHMeHﬂTb CKaJIIPHOC NPOU3BECACHUC AJIsA
HaXOXKJACHUA MJIMH U YTIJIOB
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JdexapToBbl
KOOPIUHATHI
miockoctu (9 4)

Ha

,HeKapTOBI)I KOOpAWHATHBI TOYECK Ha
IIJIOCKOCTH.

YpaBHeHUe OpsIMOM. Yriaosoi
KOdpPHULIIEHT, TaHT€HC yria
HaKJIOHA, napauieIbHBIC u
NEePHEeHANKYIISIPHBIE TIPsSIMBIE.
YpaBHeHUe OKPY>KHOCTH.
Haxoxnenune koopauHaT TOYEK
nepecedyeHust OKPY>KHOCTH u
MPSIMOM.

MeTton KOOpAMHAT IIPU PELICHUU
reoMeTPUUYECKUX 3ahad.
Hcnons3oBanne meToma KOOpAMHAT
B MPAKTUYECKUX 3aJadax

OcBauBaTh MNOHSITHE TMPSAMOYTOJBHON CHCTEMBI
KOOpPJHMHAT, IeKapTOBBIX KOOPIAWHAT TOYKH.
BeIBOIMTHL ypaBHEHHE TIPSIMOM W OKPY>KHOCTH.
BeiieasiTb TOJHBIA KBanpaT Il HaXOXXICHUS
LEHTpau pagnyca OKPYXHOCTH IT0 €€ ypaBHEHHIO.
Pemate  3ajaum Ha  HaXOXXIEHHE  TOYEK
TepecedeHus MPsAMBIX U OKPY>KHOCTEH ¢ MOMOIIbIO
MeToaa KOOpAWHAT.

Hcnonb3oBaTh CBOWCTBa YrioBOro koldduuneHra
OpsIMOIl TIPM peIIeHuH 3aAad, sl ONpeAcTIeHUs
pacIoIoKEeHUsST TPSIMOM.

IIpumenaTns KOOPAWHATHI npu pemeHnn
TEOMETPUYIECKNX U MPAKTHUECKUX 3anad, JJIs
IIOCTPOCHMUS MaTeMaTHYECKUX Mozesei

peanbHBIX 327124 («KMETOJ KOOPAHUHATY).
IMonb30BaTHCA JUISI IOCTPOCHUSI M HCCIIEIOBAHUM
U} POBBIMH pecypcaMH.

3HAKOMHUTBCS C MCTOPHE#l Pa3BUTHS T'€OMETPHHI
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IIpooonoicenue

Ha3Banmue
pas3jaena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe cojepikaHue

OcHOBHBIE BHU/bI IeATCJIbHOCTH
o0yyaroumxcs

IIpaBuiabHbIC
MHOI0YI0JIbHHKH.
JJIMHA OKPYKHOCTH U
ILUIOMIA/lb Kpyra.
Bpluncienue miomanei

(CR))

ITpaBunbHBIC MHOTOYT'OJIbHUKH,
BBIYHCJIEHHE UX 3JIEMEeHTOB. Hucio
T W JJIWHA OKpY>KHOCTH. [{nmHa nyrn

OKPYXKHOCTH. PaZ[HaHHaH MEpa

yria.

I[Tnomtans Kpyra v €ro 3JICMECHTOB

(cexTopa B cerMeHTa). Beraucnenue

mromanei (puryp, BKIFOUAIOLINX

3JIEMEHTHI Kpyra

DopmMyIHPOBaATh OIPE/CICHUE HPAaBUIIBHBIX
MHOI'OYT'OJIbHUKOB, HAXOAUTb UX AJIEMCHTHI.
ITonb30BATHLCS MOHATHEM JUIMHBI OKPY>KHOCTH,
BBEJAEHHBIM C ITOMOIIBIO MPaBUIBHBIX
MHOTOYTOJIHUKOB, ONpeJeJATh YHCIO T, JIUHY JyTU
" paJIHaHHYIO Mepy yTia.

IIpoBoauTh nmepexoq OT paJHaHHON MEpHI yria K
rpaaycHOl B HA0OOpOT.

OnpeaeasaTs MIOMAAbL KpyTa.

BreiBoauth ¢dopmyisl (B rpaxyCHOl U paauiaHHOMN
Mepe) A AJIUH OyT, IUIOMIajeil CEeKTOPOB U
CETMEHTOB.

Beruncasare miomanu GuUryp, BKIIOYAIOMNUX 3JIe-
MEHTBI OKPY>KHOCTH (KpyTa).

HaxoauThs miomanu B 3ajlayaxX peaJbHON KU3HU
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HBl/DKeHl/lﬂ IJIOCKOCTH
(6 9)

ITonsiTe O ABM>KEHUH IIIOCKOCTH.
[TapannenbHBIN NEpPEeHOC, TIOBOPOT U
cuMmMmeTpusi. Ocu U IEHTPBI
CHUMMETPHH.

ITpocrelimme npuMeHEHUsT B
peleHuu 3amad

Pa30oupaTrs npuMepsl, UITIOCTPUPYIOIINE HTOHSITHS
JIBIDKEHUS, IEHTPOB U OCEH CUMMETPHH.
DopMyIMPOBATHL  ONPEAEICHHUS]  MapajuIeIbHOTO
IepeHoca, IOBOPOTa M OCEBOM  CHMMETPHH.
BbIBOAMTH X CBOMCTBA, HAXOAMTDL HEIOJBHUIKHBIC
TOYKH.

HaxoauTh LEHTPHI U OCU CUMMETpPUI IPOCTEHIIINX
¢uryp.

IIpumensaTsb napajieabHbIi nepeHoc u
CUMMETPHUIO IIPU PELICHUU I'€OMETPUUECKUX 3alayd
(pa30dupaTh IpUMEpBHI).

Hcenonb3oBarh A4 NOCTPOCHUS M HUCCICIOBAHUN
U poBbIE peCcypChl

IloBTOpEHMe,
00001EeHHe,
cHCTEMATH3AIUS
3HAHMIE

(79

IloBTOpEHHE OCHOBHBIX MHOHITHU U

METOJIOB KypcoB 7/—9  Kjaccos,
oboOmeHne W cUcCTeMaTH3aIns
3HAHUM. IIpocreiimue
reomMeTpuueckue (QUrypsl u  HUX
CcBoOlicTBa. HNsmepenue
reOMETPUYSCKUX BEJIMIHUH.
TpeyroanbHUKH.

ITapannensHble "
HePIICHAUKYJIISIPHBIE TIPSIMBIC.
OKpYy>XHOCTH " KpPYT.
I'eomeTpuueckue MOCTPOECHMUSI.

VYribel B OKpY>KHOCTU. BrimcanHbie
u OITMCaHHbIC OKPY>KHOCTH
MHOTOYTOJIBbHHUKOB.

IIpsimast 1 OKPY>KHOCTB.
YeTbIpEXyrojibHUKU. Biucanubie u

OnepupoBath  HOHATHUSIMH:  ¢durypa, TOuUKa,
npsimMasi, yroj, MHOTOyT'OJIbHUK, paBHOOEIPESHHBIN
u PaBHOCTOPOHHMUI TPEyrOJIbHUKH,
MPSIMOYTOBHBIH TPEYTrOJbHUK, MeauaHa,
OuccekTpuca u BBICOTA TPEeyTOJIbHUKA,
napayieorpaMm, pomo, OpPsIMOYTOJILHUK,

KBaJpaT, Tparelus; OKPY>KHOCTb, KacaTeJIbHasl;
paBeHCTBO U mogobue GUryp, TpPeyrojJbHHUKOB;
napaaieIbHOCTb " HePIIeHIUKYJISIPHOCTD
OPsSIMBIX, YTOJd MEXIAY IHPSMBIMHA, CHUMMETPHS

OTHOCHUTEJIBHO  TOYKH M  HpsIMOW;  JJIMHA,
paccTosiHue, BEINYHWHA yria, njaomanb,
epuMeTp.

Hcnoab3oBaTh (opMyJbl: IepUMETpa M IUIOMIAIU
MHOTOYTOJIbHUKOB, JUTUHBI OKPY>XHOCTH "
IIomaau  Kpyra, 00bEMa  NPSIMOYTrOJIbHOI'O
rmapajiIesIenune /1a.
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ONHUCaHHBIE YETHIPEXYTOJILHUKH.
Teopema Ilmdaropa wu Havama
TpuUroHomerpuu. Pemenue oOmux
TPEyroJbHUKOB.

IIpaBuIbHBIE MHOTOYTOJIEHUKH.
ITpeobpazoBaHUs TIITOCKOCTH.
JBwxenus. [lonodue. Cummerpus.
ITmomrane. BeranciaeHue riolmaaci.
ITnomaayn mogoOHBIX GHUTyp.
JlexkapTOBBI KOOPAWHATHI HA
MJIOCKOCTH.

BekTopsl Ha miockocTu

OnepupoBarthb NOHATHAMU: NpsIMOYTOJbHAs
cucTeMa KOOPIAWHAT, BEKTOP; HMCHOJb30BATh STH
TOHATHUS JJIsI MPEJACTABICHUS NAHHBIX U PEIICHUS
3ama4, B TOM YHCJIE W3 JAPYyrUX y4eOHBIX
npeaMeToB. PemaTe 3amauMm Ha TIOBTOpPEHHE
OCHOBHBIX MOHATHUH, MIUIIOCTPALIUIO CBSI3EH MEXKIY
pa3IuYHBIMHM YacTsIMHU Kypca. Beioupars meron
JJ1s peLICHUs 3aJa4un.

Pemiath 3a1a4M 13 NOBCEIHEBHOM YKU3HU

2 37ech TPEICTABICHBI 3JICMEHTHI COIACPKAHUS Kypca, H3IydaBlInecs B 5—8 Kiraccax M TpeOyIomHe MOBTOPCHHS,
00600meHus u cucremMaruszanuu. OOpariaTbcsi KATOMY MaTepHally MOXKHO B BH/JEC aKII€HTa Ha 3aBEPIIAIOIICM dTare
H3ydeHus Kypca 9 Kilacca WJIM pacIpelielisiTh O COOTBETCTBYIOIIMM TEMaTHYSCKHM pasjesiaM, H3ydaceMbIM B
TedyeHne y4eOHOTo roja.
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ITIpooonsicenue

IIpu paspaborke paboyeil mporpaMMbl B TEMaTHYECKOM IUIAHHUPOBAHWHM MJOJDKHBI OBITH YUYTCHBI
BO3MOXHOCTH HWCHOJIF30BAHHUA DJICKTPOHHBIX (IUQPPOBBHIX) 0Opa30BaTEIAbHBIX PECYpPCOB, SBIISIOMIAXCS
Yy4EOHO-METOAMYECKUMH MaTepuaiamMu (MYJIbTUMEIUHWHBIE IIPOrpaMMBbl, JJEKTPOHHBIE YYEOHUKH U
3aJlaYHUKH, DJIEKTPOHHBIE OHUOIMOTEKH, BUPTyaJbHbIE J1aO0OPaTOPHUH, WUIPOBBIC IMPOrPAMMBI, KOJUICKIIHHU
mu(POBBIX 00pPa30oBaTENIBHBIX PECYPCOB), UCHOIB3YEMbIMH JJIsI OOYy4YSHHS W BOCIHTAHHUS Pa3IWYHBIX TPYIIT
MOJIb30BaTelIel, MPEJACTaBICHHBIMU B 3JIECKTPOHHOM (IIM(POBOM) BHUAC U PEATUIYIOIIMMHU JTHUIAKTHUYECKHUE
Bo3moxxkHocTH MKT,conep>xaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATENIHCTBY 00 0Opa3soBaHMU.
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ITPUMEPHAAA PABOYASA IPOI'PAMMA

YYEBHOI'O KYPCA «BEPOSATHOCTb U CTATUCTHUKA».7-9
KJIACCBI

HEJW U3YYEHMA YUEBHOI'O KYPCA

B coBpemeHHOM 1HM(POBOM MHpE BEpPOSITHOCTh WU CTAaTHCTHKA
IPUOOpETAlOT BCE OOJBIIYI0 3HAYMMOCTH, KaK C TOYKH 3PCHHUSA
MPAaKTHYECKUX TPHIOKEHHH, Tak M HUX pOJM B 0Opa3zoBaHUM,
HEOOXOIMMOM KakJOMY 4YeJIOBeKy. Bospacrtaer umcio npodeccuii,
MIPpU OBJIAICHUN KOTOPBIMH TpeOyeTcs xopoiiasi 6a30Basi TOATOTOBKaA
B O6J'IaCTI/I BCPOATHOCTHU MU CTATUCTHKHU, TaKasd MNOAIOTOBKa BaXHa
IUIsL HNPOIOJIKEHHUS oOpa3zoBaHUs u JUTSt yCIIeIHO |
npodeccnoHaITLHOHKapbEepHhI.

Ka)KI[LIﬁ YCJIOBCK IIOCTOAHHO IMNMPUHUMACT PCIHICHHUS Ha OCHOBC
HMEIOIINXCSI Yy HETO MaHHBIX. A 118 OOOCHOBAaHHOTO HPHUHSATHS
peuIiCHuA B YCJIOBHUAX HEAOCTATKa WX U30bITKA I/IH(bOpMaI_lI/II/I
HeoOXoAuMO B TOM  4ucie  Xopomo  chOpPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIICHUE.

MMeHHO mO3TOMY OCTPO BCTajla HEOOXOIUMOCTE CPOPMUPOBATH Y
oOyuaromuxcst (GYHKIIMOHAJIBHYIO T'PAMOTHOCTH, BKJIIOYAIOIIYHO B
cebsf B  KadecTBE HEOTHEMJIEMOM  COCTaBISIONIEH  yMeHHE
BOCHPUHHUMATh ¢ KPUTHYECKH aHAIM3HUPOBATH HWHMOPMAIHIO,
MPEJICTABJICHHYIO B pa3jINYHbIX (OopMax, TOHUMATh BEPOSTHOCTHBIN
XapakTep MHOTHX PEAIbHBIX IPOLECCOB W  3aBUCHUMOCTEH,
MMPOU3BOJNUTH MPOCTEHIIINE BEPOSITHOCTHBIE PAcY€Thl. 3HAKOMCTBO C
OCHOBHBIMHU IIPpUHIUITIaMHU c6opa, aHalJin3a v NnNpeacTaBJICHUS JaHHBIX
U3 pas3M4YHbIX cdep KU3HM oO0IecTBa U rocyjapcrsa npuoodIiaet
oOydarommuxcsi K OOIIeCTBEHHBIM HHTEpecaM. l3ydeHne OCHOB
KOMOWHATOPUKH pPa3BUBAET HABBIKM OpraHu3anuu mnepedbopa u
HO}ICqéTa qyucJiia BapuaHTOB, B TOM YHUCJIC, B IIPUKJIAJAHBIX 3aaadax.
3HAKOMCTBO C OCHOBaMH TE€OPHH rpadoB co3maéT mMaTeMaTHYeCKHH
dyamament s (popMHpPOBaHHS ~KOMIIETEHIIMH B oOJlacTh
nHbOpMAaTUKH H THPPOBEIX TexHOJOorui. [lommMo »TOrO, HpH
U3y4YeHUHN CTAaTUCTHUKH " BEPOSITHOCTH oOoramatorcst
MPEJCTABIICHHUSI yYalluXcsi O COBPEMEHHOM KapTHHE MHpa U
MeToJax ero HucclieoBaHus, (OpMHUPYETCs IOHMMAaHHUE pPOJU
CTAaTUCTHUKHM KaK HCTOYHHKA COLUMAIBLHO 3HAYMMOW MH(pOpMalHUU U
3aKJIaJbIBAIOTCSI OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHHUS.

B coorBeTcTBUM € JAaHHBIMH LEJISIMHM B CTPYKTYpE IIPOrpamMMbl
y4eOHOTO Kypca «BeposiTHOCTh M CTAaTHCTHKA» OCHOBHOM MIKOJIBI
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BBIJEJICHBI CICAYIOUIUE COACPKATCIBbHO-METOAUYCCKUEC JIMHUU:
«IIpencraBnenne  JaHHBIX W ONUCATedbHas  CTAaTUCTHUKA»;
«BeposiTHOCTBY»; «DjeMeHThl KOMOMHATOpUKN»; «BBenenune B
TEOpHUIO TpadoB».

Conepxanue nunuu «lIpencraBieHue NaHHBIX U ONHUCATEJIbHAs
CTAaTHUCTUKA» CIIyKUT OCHOBOM JJIs1 JOPMUPOBAHUS HABBIKOB PabOTHI
¢ wuH(poOpMamuei: OT UYTEHUs W HHTEpIpeTauuu HuHGOpPMAINH,
MpeJICTaBJICHHOW B TaOJIMIIax, HAa AuarpaMmax u rpadukax ao cbopa,
NpeACTaBJICHUA W aHaJau3a  JAHHBIX C  HCIOJb30BAHUEM
CTAaTUCTUYECKHUX XapPaKTEPUCTHUK CPEIHUX U paccenBaHus. Paboras ¢
JIaHHBIMHU, OOy4alolIuecs ydaTcsl CUMTHIBATH M HHTEPIPETUPOBATH
JIaHHBIE, BBIBUTaTh, apI'yMEHTHPOBATh U KPUTHUKOBATh MpOCTEHIIne
TUIIOTE3bl,  Pa3MBIIUIATE  HaA  (aKTOpaMH,  BBI3BIBAIOIIUMU
U3MEHYUBOCTb, U OLEHUBATb MUX BJIMSHUE HAa pPacCcMaTpUBacMBbIC
BEJIMYUHBI U IIPOLIECCHI.

NHTYyuTHBHOE NpEACTaBIEHHME O CIy4allHOH W3MEHYUBOCTH,
HUCCIEIOBAHUE 3aKOHOMEPHOCTEM U  TEHJAEHLIMU CTAaHOBUTCS
MOTHUBHUPYIOLIEH OCHOBOHW /Ul HM3Yy4YEHUs TEOPUMU BEPOSATHOCTEH.
bonemoe 3HaueHme 31ech HMMEIOT IIpaKTUYECKUE 3aJaHUA, B
YaCTHOCTH OMBITHIC KJIACCUHYECKUMHU BEPOSITHOCTHBIMHU MOJEISIMH.

[ToHsiTue BEpPOSITHOCTH BBOJMUTCSI Kak Mepa IpaBaoIomgoOous
cirydqaifHoro coOwitmsi. Ilpm  wm3ydeHHM Kypca oOydaromiuecs
3HAKOMSITCS C MPOCTENIIMMU METOJaMHU BBIUYHUCIIEHUSI BEPOSITHOCTEN
B clly4aiHbIX SKCIIEPUMEHTAaX c PaBHOBO3MO>KHBIMU
3J€MEHTapPHBIMU HCXOOaMH, BEPOSATHOCTHBIMU 3aKOHaMH,
MMO3BOJISIIOIIMMY CTaBUTh M pemiaTh OoJiee CI0XKHBIE 3ajadyu. B kypc
BXOJSIT HadajJbHblE MPEIACTABICHUS O CIydallHbIX BEJIMYMHAX U HUX
YMCJIOBBIX XapaKTEPUCTHUKAX.

Taxxe B paMkKax Dd5TOro Kypca OCYLISCTBISIETCS 3HAaKOMCTBO
00ydJaromuxcsi C MHOXECTBAMH M OCHOBHBIMH ONEpPAalMsIMH Hall
MHO>ECTBAMH, pAaCCMaTpPUBAIOTCSI MPUMEPBHI INPUMEHEHUS IS
pemeHust  3agad, a  TaK)XXE€  HCHOJIB30BaHUS B JIPYruUX
MaTeMaTHYECKUX KypCaxX! yUeOHBIX IpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEEHOM IIVTAHE

B 7—9 knaccax mzydaercs Kypc «BeposSTHOCTH M CTaTHCTHKa»,
B KOTOpBIM BXoasaT pasznensl: «llpeacraBieHne JOaHHBIX U
ornucareabHas CTATUCTHKA»; «BeposiTHOCTBY; «DnemMeHTbI
KOMOWHATOpUKN»; «BBenenue B Teopuio rpados.

Ha n3ydenune nanHoro kypca orBoauT 1 yueOHBIN yac B HeIEIIO
B T€UYEHHE KaXI0ro roga odyuenus, Bcero 102 yuyeOHbIX yaca.
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COHAEPXAHUE YUYEBHOI'O KYPCA (I10 TOJAM OBYUYEHU )

7 xnacc

IIpencraBnenne NaHHBIX B BUAE TAOIHUI, AuarpaMm, rpadmKoB.
3anosHeHue TaONMI, YTEHHE W IIOCTPOCHHE JuarpamMmm
(cTOoIOMKOBBIX (CTOJIOYATHIX) M KPYroBbIX). UreHwe rpadukon
peanbHBIX MpolleccoB. M3BiedeHme nH(pOpMamuM W3 AUArpamMM U
TaOJINII, UCTIONIF30BAHNE U MHTEPIPETANs JAHHBIX.

OmnucarelibHasl CTaTUCTHUKA: cpejHee apudMeTHYecKoe, MeanaHa,
pa3Max, HauOoOJIbIIIee U HAaMMEHbIlIee 3HaYeHUsI Ha0opa YMCIIOBBIX
AaHHbIX. [IpuMepsl ciiyyallHOM U3MEHYHUBOCTH.

CiygaflHBINT SKCHEepUMEHT (ONBIT) HW CIIydaliHOe COOBITHE.
BepostHocTs M wactoTa. Ponb ManoOBEpOSITHBIX W NPAKTHYECKH
JIOCTOBEPHBIX COOBITHH B mOpupojic U B obmecTtBe. MoHeTa H
UTpajibHasi KOCTHB TEOPUU BEPOSATHOCTEH.

I'pad, Bepmmua, peOpo. CreneHb BepmuHBL. Yuciao pédep u
cyMMapHas cTeneHb BepluuH. [IpencraBieHue o CBI3HOCTU rpada.
Henun w uwmkiel. [Tytu B rpadax. O6xon rpada (diiepoB MyTh).
IIpencraBnenne 06 opueHTHpoBaHHOM Tpade. Pemenue 3amadc
IMOMOIIIBIO TpadoB.

8 knacc

[IpencraBieHne maHHBIX B BHJIE TaOJIML, auarpaMMm, rpa@uxos.
MHOX€eCTBO, JIEeMEHT MHOXECTBA, IMMOJAMHOXecTBO. Orepanuu Hal
MHOECTBaMH: o0BbequHEeHHE, repeceyueHue, JIOTIOJTHEHHE.
CpolicTBa omnepanuidi HaJX MHOXXECTBAMH: II€PEMECTHUTEIILHOE,
codeTaTeIbHOE, pachpeAeiIuTeNIbHOe, BKIO4YeHus. Mcnonab3oBanne
rpadu4yecKoro IMnpeACcTaBiICHUs] MHOXKECTB ISl OIMMUCAHUS pealibHbIX
IIPOIIECCOB M SIBJICHUH, IPU PEILICHUH 3a1a4.

N3mepenue paccenBaHus AaHHBIX. Jlucnepcusi U craHJapTHOE
OTKJIOHEHHME YHMCJIOBBIX HaOOpOB. /lnarpamma paccemBaHUsI.

DOneMmeHTapHbIe COOBITHS ciydaiiHOro omsita. CiydaiiHbie
cobOwiTHsi. BepositHocTn coObITHI. ONBITEI C PaBHOBO3MOXXHBIMH
3JIEMEHTApHBIMU coObITHsIMU. CrydailHeId BBIOOp. CBSI3p MEXIy
MaJIOBEPOSITHBIMH ¥ NPAKTHYECKH JIOCTOBEPHBIMH COOBITHSIMH B
IpUpoJie, OOMmecTBEe U HayKe.

Jepeso. CaoiicTBa JIEPEBBEB! €JUHCTBEHHOCTh nyTH,
CYIIECTBOBAHHE BHCSYEH BEPIIUHBI, CBS3b MEXAYy HYHCIOM
BepmimH U guciaompédep. IIpaBuno ymHoxeHus. Pemenune 3amad c
nomMomisio  rpados. IlpornmBomosiokHble coObITHA. Jluarpamma
Diinepa. O0benuHEHNE W TiepecedeHue coObIThil. HecoBmecTHBIE
COOBITHS. dopmyria  CIOXKEHUS BEPOSITHOCTEH. VYcnoBHas
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BEepOSITHOCThL. [IpaBuiio ymHOXXeHHUs. He3aBUCUMBIE COOBITHS.
IlpencraBienue skcriepuMeHTa B Buje JepeBa. Peuienue 3anad Ha
HaXOXXJIEHUE BEPOSITHOCTEH C IIOMOLIBbIO JEpPEBA CIYy4YaWHOIO
SKCOEepPUMEHTa, nuarpamMm Diiepa.

9 kiace

IIpencraBneHne JaHHBIX B BUAE TAOIHUI, AuarpamMm, rpadmKos,
WHTEpPIpETalns TaHHBIX. UTEHNE U NMOCTPOCHHUE TAOJIHIl, THArpaMM,
rpaUKOB IO pPealbHBIM JTaHHBIM.

[lepecranoBkn u ¢dakrtopuan. CoyeTaHus M YHUCIO COUYETAHMUIA.
Tpeyronpnuk Ilackansa. PemeHue 3amady ¢ HUCIOJB30BAHUEM
KOMOWHATOPHKH.

I'eomeTpuueckass BeposTHOCTH. CiydailHBIM BBIOOP TOYKH U3
(urypsl Ha TNIOCKOCTH, U3 OTPE3Ka U U3 JIyTH OKPY>KHOCTH.

HUcneitanue. Ycenex m Heynaua. Cepust UCOBITAHUM [0 HEPBOro
ycrexa. Cepus ucneiTaHuii bepHyiumm. BeposTHocTn coObITHIT B
cepuu ucnblTaHul bepHysuin.

CnyuaiiHast  BeJIMYMHA W pacOpedelieHHE  BepOSATHOCTEN.
MatemMaTu4deckoe OXXHJaHUe u JUCIIEPCHUS. ITpumepsnr
MaTeMaTHYECKOTO OXKUJAaHHUS KAaK TEOPETHUYECKOTrO CPEIHETrO
3HA4YEHUs BEIWYUHBI. MaTeMaTH4eCKOe OXXHIAaHUE U JUCIEPCUs
Clly4yallHOW BEJIMYUHBI
«4YHUCIO YCHEXOB B CEpUHU HUCHBITAaHUU bepHymnmm».

IlonsitTue o 3akoHe OONBIINX YHceN. M3MmepeHHe BepOSTHOCTEH
C TOMOIbI0 4JacToT. Ponbk M 3HaUeHHE 3aKOHA OOJBIIMX YHCET B
MIpUPOJIE U OOIIECTRE.

TIAHUPYEMbBIE ~ TIPEJIMETHBIE ~ PE3VJILTATHl  OCBOEHHSI
IIPUMEPHOI PABOYEU ITPOTPAMMBI KYPCA (II0 I'OJIAM
OBYUEHHS)

I[IpenmeTHBIE peE3ysbTaTBl OCBOECHHSI Kypca «BepositTHOCcTh u
CTaTUCTHKa» B 7—9 Kjaccax XapaKTepHU3YyIOTCS CIEeAYIOUINMU
YMEHUSIMHU.

7 Kjace

— Yurate uHGOpMAIHIO, MPEJACTABICHHYIO B TalJMLax, Ha
auarpaMmax; IIpeACTaBiIsATh JaHHbIE B BHJAE TaOJIML, CTPOUTH
nauarpaMMbl - (CTOJIOMKOBBIE — (cTONOYaThIe) W KPYroBbI€) IIO
MacCUBaM 3HAYECHUH.

— OnucelBaTh W HWHTEPOPETHPOBATH peajbHBIC YHCIOBEIC
JaHHBIC, TIPEJICTAaBJICHHBIC B TaOINIIaX, Ha AHarpamMMax, rpadukax.
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— Hcnonb30BaTh JJisl OMMUCAHUS JaHHBIX CTATUCTHYECKHUE
XapaKTEepPUCTUKHU: cpejiHee apudmMeTruieckoe, MeaMana,
HauboJIbIlIee U HAUMEHbIIIee 3HAUYCHUS, pa3Max.

— Nmets npeacraBieHue o ci1y4yaliHOW U3MEHUYMBOCTHU Ha
puMepax IeH, PU3NIEeCKUX BEJIUUHH, aHTPOIIOMETPUIECKUX
JIAaHHBIX; UMETh NPEJCTAaBJICHUE O CTATUCTUYECKONH YyCTONUMBOCTH.

8 kaace

—  H3Baexats u npeoOpa3oBLIBATH nHdpopmanuio,
MpeJCTaBJICHHYI0 B  BuAe Tabiun, auarpamMm, TIpadHKoOB;
MIPECTABISITH JaHHBIE B BUAE TAOJIHL, AUarpamMm, rpauKosB.

— OnuceIBaTh JAaHHBIC C IIOMOIIIBIO CTaTUCTHUHYCCKHNX
noKa3aTelIei: CpeaAHuxX 3HAYCHUN H MEp pacccuBaHUsA (paBMaX,
AUCTICPCHUA U CTAHAAPTHOC OTKJ'IOHCHI/IC).

— HaXO,I[I/ITL YaCTOThI YHCIOBBIX 3HAUCHUN U 9aCTOThI CO6LITPII>1,
B TOM 4YHCJIC 11O pe3yJabTaTaM HSMGPCHHP'I " Ha6HIOZ[CHPII>'I.

— HaXO,I[I/ITL BCPOATHOCTHU CJ'Iy‘IaﬁHBIX COOBITHIT B OonbITax, 3Has
BCPOATHOCTHU DJICMCHTAPHBIX CO6LITPII>1, B TOM YHCJIC B OIIbITax C
PaBHOBO3MOXXHBIMHU 3JICMECHTAPHBIMHU COOBITHSIMH.

—  Hcnons3oBaTh rpaduueckue MOIEIH: IEPEeBO CIyd4alHOTO
3KCHEPUMEHTA, JuarpamMmmsl Diepa, YuciaoBas npsamas.

— OHCpHpOBaTB ITOHATUSAMM MHO>XECTBO, IIOAMHOMXKECTBO,
BBIITOJIHATH ornepannuu Hag MHO>XCCTBaMMU: O6L€I[I/IHCHI/IC,
NepeCceUCHUEC, MOOIOJIHCHUEC, TMECPCHUCIIATH JJICEMCHTBI MHOXECTB,
OPpUMCHSATH CBOMCTBa MHOYKECTB.

— Hcnonb3oBaTh Tpaduyeckoe IMPEICTABICHUE MHOXECTB U
CBsI3ell MEXJAy HUMM JUIs ONHCAHUSI IIPOLECCOB U SBJIECHUI, B TOM
YHUCJIe MPU pEeHIeHHH 3a7ad W3 JPYTrux Yy4eOHBIX IPEIMETOB U
KYPCOB.

9 kaace

—  H3Bruekarsb u npeoOpa3oBEIBATh nH(OPMaIHIo,
MPEJCTABJICHHYIO B PAa3JIMYHBIX HCTOYHHUKAX B BuUJe Tabiui,
auarpaMMm, TpadHKOB; NPEJCTaBISITH JaHHBIE B BHUJIE TaONUI,
auarpamMm, rpaduKos.

—  Pemarp 3amaun opraHmM30BaHHBIM NEepeOOpPOM BapHAHTOB, a
TaK’)ke C UCIIOJIb30BAaHMEM KOMOWHATOPHBIX MPABUII M METOOB.

—  Hcnonp30BaTh ONMUCATEIbHBIE XapAKTEPUCTUKHU TSI MACCHBOB
YUCJIOBBIX JaHHBIX, B TOM 4YHCJIC CPCIAHHUEC 3HAYCHUA U MCEPbI
pacceuBaHUsI.
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— HaxoguThs 4acTOTBl 3HAYEHHH M YacTOThI COOBITHS, B TOM
qHCIE IIOJIB3YSICh pe3yjbTaTaMH NPOBEACHHBIX HM3MEPCHUH U
HaOIIOEHU.

—  HaxoauTe BEpOATHOCTH CIIyYalHBIX COOBITHH B H3yYCHHBIX
OImpITaX, B TOM YHCJIE B OIBITAX C PABHOBO3MOXKHBIMHU
3JIEMEHTApHBIMU COOBITUSIMU, B CEpHSX HUCHBITAHUW 10 IEPBOrO
ycrexa, B cepusix UcnbeITaHuil beprynn.

— HNmeTsr 1npenacrtaBiieHHME O ClIydyallHOW BEJIMYMHE U O
pacopeqieieHud BEpOSITHOCTEM.

— HNmeThb npeaAcTaBJICHUE O 3aKOHE OOJILIIMX YHCEI KakK O
OposABJICHHUU 3aKOHOMCEPHOCTU B CHy‘laﬁHOﬁ N3MCHYHNBOCTH H O
PO 3aKOHA OOJIBIIINX YHCEN B opupoac u O6H.ICCTB€.
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TEMATUYECKOE [NIAHUPOBAHUE YUYEBHOI'O KYPCA(IIO TOAAM OBYUYEHUNA)

7 xnacc (He Menee 34 )

Ha3Banmue
pa3aena (TemMbl)
(4UCI0 YacoB)

OcHOBHOe coaep:kaHue

XapakTepuCTUKA JeSTeJbHOCTH 00y4aloluxcst

IIpeacraBiaenue1aHHBIX
(7 )

IlpencraBienue
TadIHIIax. IIpaxkTuueckue
BBIYHCIICHUST o TaOGIHUYIHBIM
JAaHHBIM. H3Bneuenune u
HHTEPIIPETALHUS TaOIUIHBIX
nanHbex. [IpakTndeckast padora
«Ta0muupen.

JaHHBbIX B

OcBauBarb CIocodbI MpeACTaBICHUS
CTaTHCTUYECKHUX JaHHBIX M YHCIOBBIX MAacCCHBOB C
TOMOIIBIO TAOJIUI] U AUArpaMM C HUCIIOIb30BAaHHUEM
aKTyaJIbHBIX U BXKHBIX TaHHBIX (AeMorpaduaeckue
JaHHBIE,  IIPOM3BOJICTBO  TPOMBIIUICHHOW |
CEJIbCKOXO0351CTBEHHOM OPOAYKLMH,
OOIIIEeCTBEHHBIC U PUPOIHBIC SIBICHUS).

I'padpraeckoe OpeacTaBICHUAE HN3yuyars ™Meroabl paboTel ¢ TaOMUYHBIMHA U
JTaHHBIX B BHUIIC KPYTOBBIX, rpa@uYeCKUMH  MPEACTABICHUSMH JaHHBIX C
CTOJIOMKOBBIX (cTOoNMOUaThIX) NOMOIIBIO NHU(PPOBBIX  PECYypcCoB B  XOHIe
nuarpamMMm. UTeHHME M IIOCTpOCHHE IpaKTHIECKUX padoT

JauarpamMm. ITpumepsl

neMorpaduIecKux JarpamMM.

ITpakTryeckas pabora

«JlnarpamMmmbI»
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OnucareabHast
CTATHCTHKA
(8w

Yucnossie Habopbl. CpeaHee
apudmMeTHIecKoe.

Menuana yucioBoro Habopa.
YCcTOMYMBOCTE MeAUAHEL.
ITpaktraeckast padora «Cpenaue
3HAYCHUSD).

HanbGonpiree 1 HauMeHbIIIEe
3HAYSHUsI YUCIIOBOTO Habopa.
Pasmax

OcBauBaTh TNOHSATHSI. YHUCIOBOM Habop, Mepa
HEHTpaJIbHON TEeHAEHIMU (Mepa LIeHTpa), B TOM
qHCciIe cpeiHee apudMeTHIecKoe, MeIHaHa.
OnuceIBaTh CTAaTUCTUYECKHE JAHHBIE C TMTOMOIIBIO
cpenHero apudMeTHYECKOro M MeauaHbl. Pemats
3a1avu.

H3yuyarp cBolicTBa CpeJHHUX, B TOM YHCIE C
MOMOIIBIO  HUPPOBBIX  PECYpcoOB, B  XOIe
IPaKTHIECKUXPadoT.

OcBauBaTh MOHSITHUSI. HanOOJbIIEe U HaUMEHbIIICE
3HAUYCHUs YHMCIOBOI'O MacCuBa, pa3Max.

Pemiare 3amaum Ha BBIOOp cmocoda ONMHCaHUS
JTaHHBIX B COOTBETCTBHHM C HPHUPOJON HAaHHBIX U
LICJISIMM M CCIIC/IOBaHUSI
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IIpooonoicenue

Ha3Banmue
pas3jaena (TemMbl)
(4HCI0 YacoB)

OcHoBHOe cojepikaHue

XapaKTepnchca AEATECJIbHOCTH Oﬁy‘l alIUXxcs

Cayuaiinas
H3MEHYHBOCTH
(6w

CryuaitHas U3MEHYNBOCTH
(nmpumepsr). YacTtoTra 3HAYeHUIl B
MaccHUBe MaHHBIX. [ pynmupoBka.
I'ucrorpammel.
IIpakTtnueckass pabora «CiydaiiHas
H3MEHYHBOCTEY

OcBauBaTh MOHSITHSI. YacTOTa 3HAYCHHUII B MacCHBeE
JAaHHBIX, TPYNIHUPOBKA JAaHHBIX, THCTOTpaMMa.
Crpouts u aHAJIM3HPOBAThH TUCTOTPaMMBI,
noaAdMpaTh MOAXOASIINHN IIar rPyHHIUPOBKH.
OcBauBaTh rpaduecKHue IPEACTaBICHHUS Pa3HBIX
BUJIOB CIIy4allHOW W3MEHYHBOCTH, B TOM YHCIIE C
NOMOIIBIO  IHUGPOBBIX  PEecypcoB, B  Xoze
MpaKTHIECKOW paboThI

BBenenue B Teopuio
rpagos
(4w

I'pad, BEpIINHA, pe6po.
TIpencraBieHHe 3a1a49d C TOMOIIBIO
rpada. CrereHp  (BaJCHTHOCTB)
BepwMHBL.  Ywucio péoep "
cyMMmapHasi crerneHb BepiinH. Llens
" ITUKIJT. ITyte B rpade.
IIpencraBieHue o CBSI3BHOCTH rpada.
O6xon rpada (DHIEpPOB IYTh).
IIpencraBienne o0
OPHEHTHPOBAaHHBIX I'padax

OcBauBaTh MNOHATHA: Tpad, BepmuHA Trpada,
pebpo rpada, crereHp (BaJICHTHOCTH BEPIIMHBEI),
HeNbH ITUKI.

OcBauBaTh NOHATHA. ITYTh B rpade, SUIEPOB IIyTh,
o0xon rpada, OpueHTUPOBAHHBIN Tpad.

Pemate 3agadym Ha TIONCK CYMMBI CTeleHEH
BepInH rpada, Ha TTOUCK 00x0/1a rpada, Ha MOUCK
myTel B OPHEHTHPOBAHHEIX rpadax.

OcBanBaTh CHOCOOBI TIPEJACTABICHHSA 3aJa4 U3
Kypca anreOpbl, TeOMETPHHU, TEOPUU BEPOSITHOCTEH,
IPYTUX MPEIMETOB C TOMOIIBIO TpadoB (KapThl,
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CXEMBI, IJIEKTPUYCSCKUE Iend, (PyHKIHMOHAJIbHbIC
COOTBETCTBUS) Ha MpUMeEpax

BeposiTHOCTL M 4acToOTA
CJIy4aiiHOro COObITHS
(4w

CrnyyallHBI ONBIT UM Clly4daiiHoe
coOrITHe. BepositTHOCTE M wacToTa
coObITUA. PONTE MaJIOBEPOSITHBIX U
HPaKTUYIECKU JOCTOBEPHBIX
COOBITHH B IPHUPOJIC U B OOIIECTBE.
Monera u wurpanpHasi KOCTb B
TEOPUU BEPOSTHOCTEMN.

OcBauBarb MNOHATHS. CIy4YallHBIII  ONBIT H
cllyyaiiHOe cobrITHE, MaJIOBEPOSTHOE u
MPaKTUYECKHU JOCTOBEPHOE COOBITHE.

HN3y4yaTh 3HAUUMOCTH MAJIOBEPOSITHBIX COOBITHN B
npupoae W OOIIecTBe Ha BaXKHBIX IIpUMepax
(aBapumn, HecYacCTHBIE ciydad, 3amuTa
TepcoHaJIbHOMMH(pOPMAINH, TIepeaada JaHHBIX ).

ITpakTuyeckas pabora «Yacrora H3yuyaTh ponp KIIACCHYECKUX BEPOSITHOCTHBIX
BBINIAJIEHUsS OpJIay Monesyeil (MOHeTa, WrpajbHas KOCTb) B TEOPHH
BEPOSITHOCTEH.
Habarogate #m  m3y4yaTh 4YacToTy COOBITHH B
MPOCTBIX OSKCHEpPUMEHTaxX, B TOM YHCIE C
MOMOIIBIO  HHMPOBBIX  PECypcoB, B  Xone
MpPaKTHIECKONH paboThI
O6o6menne, koutpoas | IIpencraBiaeHue JTaHHBIX. IloBTOPSITH M3y4YeHHOE M BBICTPAUBATH CHCTEMY
(5 9) OrnmcaTtenbHas CTaTHUCTHKA. 3HAHUH.

BeposiTHOCThCITYy4aiiHOTO COOBITHS

PemaTe 3aga4ym Ha IIpEACTaBICHUE W OIHMCAHUE
JaHHBIX C TMOMOIIBIO H3YYEHHBIX XapaKTEPHUCTHUK.
OO0cy:k1aTh NpUMepPbl  CIIydailHBIX  COOBITHIA,
MaJIOBEPOSITHBIX M TIPAKTHYECKH JOCTOBEPHBIX
CIIy4ailHbIX COOBITUH, UX POJIU B IPUPOJE U KU3HU
JenoBeKa
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8 kiacc (e menee 34 )

Ha3zpanmue
paszaena (TeMbI) OcHoBHOe cojiepKaHue XapaKkTepuCTHKA JeATeJbHOCTH 00y4YaroIuxcs
(4HCI0 YacoB)
IloBTOpeHue kypca7 ITpencraBieHue JTaHHBIX. IToBTOPSAITH H3y4EeHHOE U BBICTPAUBATH CHCTEMY
KJacca OmnucarenbHas CTaTUCTHUKA. 3HaHWUM.
(4 v) CrnyyaitHas U3MEHYUBOCTb. Pematp 3agadym Ha IIpEICTaBICHHE W OIMCAHUE
Cpennue yncioBoronabopa. JMaHHBIX C IOMOIIBIO W3YUEHHBIX XapaKTEPHUCTHK.
Cry4gaitaeie coOwITHsA. BeposTHOCTH Pemarn 3a71a4M Ha MpeCTaBICHUE
M 4acToThl. KilacCMYeCKHE MOIEIHU TPYHIUPOBAaHHBIX JAHHBIX M OITMCAaHWE CITydailHOM
TEOPHUH BEPOSITHOCTCH: MOHETa | U3MEHYNBOCTH.
HUrpajgbHasi KOCTh Pemars 3amaum Ha  ONpeleieHHE  YacTOTHI
CIy4aliHBIX COOBITHH, OOCYKJIEHHE IIPUMEPOB
CIIy4alHBIX coObITHH, MaJOBEPOATHBIX u
MPaKTHICCKHU JOCTOBEPHBIX CITy49aiHBIX
COOBITHH, UX POJIM B IPUPOJCH KU3HU YeIIOBEKa
OnucarejbHas OTKJIOHEHHUS. Jucnepcust OcBauBaTh TOHSATHUS: JUCIEPCHS W CTaHIAPTHOE
CTATHCTHKA. qucnoBoro Habopa. CranmapTHOE OTKJIOHEHHE, NCTIOJIL30BaTh 3TH XapaKTEPUCTHKN
PaccenBanue OTKJIOHEHHE YHCJIOBOTO Habopa. JIs1 OTIMCAaHUsI PACCEUBAHUS JaHHBIX.
AAHHBIX JluarpaMMbl paccenBaHUsI BbIABUraTh rHNOTE3bI 00 OTCYTCTBUY WIIM HATUYIHHU
(4 v) CBSI3W II0 AMAarpaMMaM PacCEeHBaHMUSI.
Crtpouth JUarpamMMbl pacceuBaHUs 1o
UMEIONIUMCS JAHHBIM, B TOM YHCJIE C TOMOIIBIO
KOMIIbIOTEpa
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MpHuoxecrBa(4

1)

MHOXecTBO, MOJMHOKECTBO.
Omnepanuu Haxq MHO>XECTBaMHM:
oOBbeTUHCHYE, nepecevyeHue,
JONOJIHEHUE.

CaoiicTBa onepauuit HaI

MHOXE€CTBaAMHU: TEPEMECTUTEIIBHOC,
COYCTATCIIbHOC,
pacupeacanuTeIbHOC, BKIFOUYCHUA.

I'paduueckoe MpeICTaBICHUE
MHOYECTB

OcBauBaTh NOHATHS . MHOKECTBO, DJIEMCHT
MHO’KECTBA, IIOJIMHOXKECTBO.

BbInosHATHL onepanuu HaJ MHOXXECTBAMU:
00BCIMHEHUE, TIEPECCUCHUE, JOMOITHCHUC.
Hcenoab3oBarTh CBOICTBA: IEPEMECTUTEIBHOE,
coUueTaTeIbHOE, PAaCIIPEACIUTEIIFHOE, BKIFOYCHUSI.
HUcnoab3oBaTh rpaduyeckoe npeacTaBiIcHIE
MHOX>XECTB IPHU OMHCAHUU PEATBHBIX HPOLECCOB U
SIBJICHUH, MPU PEIICHUHU 3a7ad U3 JIPYTUX
YYCOHBIXITPEIMETOB U KypPCOB

112




BeposiTHocTh
cJIy4aiiHOro
CcOOBITHS

(69

DeMeHTapHbIe COOBITHSL.
Crnyuaiinbie COOBITHSL.
BraronpusTCTByOLINE
SJIEMEHTapHbBIC COOBITHSI.
BepostaocTu cobbpiTuii. ONIBITHI C
PaBHOBO3MO>KHBIMHU
AJIEMEHTapHBIMHU COOBITHUSIMH.

Cry4aiiHbIil BBIOOP.
[IpakTuueckas padora «OMBITHI C
PaBHOBO3MOYXHBIMH
3JIEMCHTapPHBIMH COOBITHSIMU

OcBauBaTh  MNOHATHS.  DJIEMEHTApHOE  COOBITHE,
cirydaifHoe cobOnITHE Kak COBOKYITHOCTh
OJIaTONPUATCTBYIOMINX  JJIEMEHTApPHBIX  COOBITHIA,
PaBHOBO3MOXKHBIC dJIEMEHTAapHEIE COOBITHSI.

Pemares 3agaum  Ha  BBIYUCICHHE BEpPOATHOCTEH
COOBITHH IO BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITHH

CIIy4allHOI'O OIIbITa.

Pemiats 3ajauM  Ha  BBIUMCIEHHE  BEPOSITHOCTEH
COOBITHIT B OITBITaX c PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMH  COOBITUSIMH, B TOM YHCIE C

IMOMOIIBIO KOMIIBIOTEPA.
IIpoBoAUTH M HM3y4YaTh ONBITHI C PABHOBO3MOXXHBIMU
3JIEMEHTAPHBIMH COOBITHAMH (C HCHOJBb30BaHUEM
MOHET, UTPaJbHBIX KOCTEH, APYTHX MOJICJICH)B XOomIe
MPAKTUIECKON pabOTHI

BBeaenue B Teopuio
rpagos
(4 9)

Jepeso. CaolicTBa JepeBa:
€IMHCTBEHHOCTh My TH,
CylLIECTBOBaHUE BUCSTUEH

BEPIIHUHEI, CBSI3b MEXIYy YHCIOM
BEepIIMH W  4HCJIOM  péoep.
IIpaBuno yMHOXeHUs

OcBauBaTh NOHATHUA. JIEpeBO Kak rpad Oe3 HHKIa,
BUCsYasi BeplIMHa (JINCT), BETBb JepeBa, NyTb B
zepeBe, 1uameTp JepeBa.

H3yuaTts cBoiicTBa aepeBa: CyIIECTBOBAHHWE BHCsSUEH
BEpIIMHBI, E€IMHCTBEHHOCTb IIyTH MEXIY JIBYMs
BEPIIMHAMH, CBSI3b MEXKIy YHCJIOM BEPIINH U YHUCIOM
pEoep.

PemaTp 3agadym Ha MOUCK M IEpPEUYHCIICHUE ITyTel B
epeBe, ONpeJesIeHue 4Hcia BepIIMH ik pédep B
nepese, ob6xox OWHApPHOrO nepeBa, B TOM YHCIE C
IIPUMEHEHUEM IIpaBUja YMHOXKECHUS
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IIpooonoicenue

Cayyaiinble
coOBITHSA
8w

IIporuBonomnoxxHOE coOsITHE.
Huarpamma Diintepa. OO0BenuHEHHE
u nepeceyeHue COOBITHIA.

HecoBmecTHbie coObiTHs. Dopmyna
cioXkeHust BepositTHocTel. IlpaBumiio

YMHOXKCHUSI BCPOSITHOCTCH.
YcnoBHas BEPOSITHOCTD.
HezaBucumbie COOBITHS.
IlpencraBnenue CIIy4alHOro

SKCIIEPUMEHTa B BUJE JIepeBa

OcBauBaTh NMOHSITUSI. B3aUMHO MPOTHUBOIMOJIOKHBIE
COOBITHSI, ONIEpallUU HaZl COOBITUSIMU, OOBECTUHEHUE
U TIepecedeHue CcoOObITHH, nOmarpamMma ODiiepa
(Diinepa—BeHHa), COBMECTHBIE W HECOBMECTHBIC
COOBITHSI.

HN3ydyaTs TeopeMBI O BEPOSITHOCTH OOBEIUHCHHS
IBYX COOBITHI ((hOPMYIIBI CIIOKEHUS BEPOSITHOCTEH).
PemaTp 3agadm, B TOM 4YHCJIE TEKCTOBBIC 3aJadu
Ha OIpefesICcHUEe BEPOATHOCTEH OOBEAMHEHHS U
nepecedeHus: COOBITHH C TIOMONIBIO YHCIJIOBOM
npsiMOH, nuarpamMMm Diiepa, GOpMYJIbI CIOKESHHUS
BEPOSITHOCTEH.

OcBauBaTh  MOHSTHUSI.  TIPAaBWJIO  YMHOXKCHHS
BEPOSITHOCTEH, yCIOBHAsI BEpOSITHOCTB,
HE3aBUCHUMBIE  COOBITHSI  JEPEBO  CIy4aWHOTO
OITBITA.

H3yuyaTts cBoiicTBa (OIpenencHusi)) HE3aBUCHUMBIX
COOBITHIA.

PemaTp 3aaum Ha OIpeeieHHe M HCIOJIb30BaHUE
HE3aBUCHUMBIX COOBITHH.
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Pemathb 3agavYM Ha ITOHUCK BepOﬂTHOCTeﬁ, B TOM
YUCJIE YCJIOBHBIX, C HCIIOJIB30BaAaHUEM J€pEBa
cnyqaﬁHoro OIlbITa

O0001menue,
KOHTPOJIb
(4 9)

IlpencraBnenue JIAaHHBIX.
OnucarenbHas craTucTuka. I'padsr.
BepositHOCTE citydaitHOTO COOBITHS.
DneMeHThl KOMOMHATOPUKHA

IToBTOPATH H3yUYeHHOE U BBICTPAMBATHL CHUCTEMY

3HAHUH.

Pemiars 3aja4yM Ha OpEACTaBICHUE U OIMCAaHHUE
JaHHBIX C TMOMOINBK H3YYCHHBIX XapaKTCPHUCTHK.
Pemath 3aaum ¢ npuMeHeHueM rpagdos.

Pemiare 3amaum  Ha HaxXOXICHHE BEPOSTHOCTH
CIIy4aitHOTr O COOBITHS no BEPOSITHOCTSIM
3JIEMEHTAPHBIX COOBITHI, B TOM YHCJIC B ONBITax C
PaBHOBO3MOXXHBIMH 3JI€MEHTAPHBIMU COOBITHSMH.

Pemiates 3amaum Ha HAXOXXICHHE BCPOSITHOCTEH
OOBCTUHCHUSI W TEPECCUYCHUS COOBITHH, B TOM
qucie HE3aBUCHUMBIX, c HUCTOJIb30BaHUEM
rpaduuecKux MpeacTaBICHUN u nepesa
CIIy4alHOT'O OIbITA.

Pemiates 3agauym Ha TIEPCUYUCICHUE KOMOHWHAIIMN
(duciia TEepecTaHOBOK, 4YHCIAa COYETAaHUWH), Ha
HaXO0XKJIeHue BEPOSITHOCTEHN COOBITHIT c
MPUMCHCHHUEM KOMOWHATOPHKH, B TOM YHCIE C
HCII0JIb30BaHNEM TpeyrojabpHuka [lackass
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9 knacc (He menee 34 )

Ha3zBanue
pas3jaena (TemMbl)
(4HCI0 YacoB)

OcHoBHOe cojepikaHue

XapaKTepncnma AeATECIbHOCTH oﬁyqammnxcﬂ

IToBTOpeHune Kypcad
KJ1acca
(4w

ITpencraBienue JTaHHBIX.
OnucarenbHas CTaTUCTHKA.
Omnepanuu HaJ COOBITHUSIMU.

HeszaBucuMocCTs COOBITHI

IToBTOpATH U3yUYEHHOE U BBICTPAMBATH CHCTEMY

3HAHUI.

PemiaTth 3agauymM Ha TpPEACTAaBICHHE M OIMHCAHUE
JaHHBIX.

Pemrars 3ajaum Ha HAXOXXIEHUE BEPOSITHOCTEH
OoOBbeIMHEHNSI W TIEPECEUYCHHS COOBITHUI, B TOM
quciie HE3aBUCUMBIX, c HUCIIOJIb30BaHUEM
rpaduIecKuxX MIpeacTaBICHUH u aepesa
CIIy4allHOrO OmbITa.

Pemiatp 3agaym Ha mnepedyrucICHHE KOMOWHAIWA
(uncna TepecTaHOBOK, YHCJIA COYEeTaHWil), Ha
HaXOXJICHUE BEpOATHOCTEH CcOOBITHI c
MIPUMEHEHHEM KOMOWHATOPHKH, B TOM YHCIE C
HUCIOJb30BaHUEM TpeyroiabHuka [lackans
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DJ1eMeHTBI Komb6unaTopHoe MPaBHUIO OcBauBaTh NOHSITHSI. KOMOHMHATOpHOE IPaBHIO
KOMOMHATOPHKH YMHO>EHHUS. IlepecTanoBkwu. YMHOXEHUs, YIOpsAAOYEHHasi mapa, Tpolka
(4 v) dakroprnan. CodeTaHUs € YHCIO OOBEKTOB, MNEpecTaHOBKa, (aKTOpHAJI dYHCia,
coueranuil. TpeyronpHuk Ilackais. COYETaHUE, YHUCJIO COYETaHUN, TPEyroJbHUK
ITpakTuyeckas pabota Ilackais.
«Bprunciaenrue  BEpoOSITHOCTEH ¢ PemaTs 3agaum Ha MEPEUNCIICHHE YIOPSTOYSHHBIX
HCIIOJIb30BAaHUEM  KOMOWHATOPHBIX map, TpOeK, TIepedyHCIeHHe TEePEeCTaHOBOK |
(pyHKIH 2TEKTPOHHBIX TaOINI) COUETAaHUI 3JIEMEHTOB Pa3JIMYHbIX MHOXECTB.
PemaTe 3aga4m Ha IpUMEeHEHUE YHCIIa COUSTAaHUIB
anreOpe  (cokpaméHHOE  YMHOXXEHHE, OWHOM
Hprorona).
Pemath, mpuMeHsisi KOMOWHATOPHUKY, 3aJaddl Ha
BBIUMCJICHUE BEPOSITHOCTEH, B TOM YHCIE C
IOMOIIBIO  3JEKTPOHHBIX TabIHI B  XOmIe
HPaKTHIECKOWPaOOTEHI
I'eomeTpuyeckas I'eomerpuueckas BEPOSATHOCTB. OcBanBaTh NOHAATHE T'€OMETPUUECKONH BEPOSTHOCTH.
BEPOSITHOCTE CrnydaliHeId  BBIOOp TOYKH U3 Pemiate 3agauynM Ha HaXO0XJICHUE BEPOSITHOCTEH B
(4 a) ¢urypsl Ha  IUIOCKOCTH, H3 OIIBITAX, MPEACTaBUMBIX KaK BBIOOpD TOYEK U3

OTpe3Ka, U3 JyTHOKPYKHOCTH

MHOT'OYT'OJIbHUKA, Kpyra, OTpE3Ka NI Ayru
OKPY>KHOCTH, YUCJIOBOT'O IIPOMEKYTKA
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HcnbiTanus
Bepnyiim (6
1)

HcneiTtanue. Ycnex U Heyjaada.
Cepuss ucHBITAaHUM OO IEPBOro
ycnexa. MWMcnbitanusa  bepnynau.
BepositHocT cOOBITHII B cepuu
UCHBITAaHUIM beprymnu.
IIpakTuueckas padora
«Hcnbrranus bepnysin»

OcBauBaTh NOHATHSI. HCIBITAHHUE, 3JIEMEHTApHOE
coObITHE B HCHBITAaHUH (yCIIeX W Heyaada), Cepus
UCOBITAaHUN,  HACTYIUICHHE  IIEpBOro  ycmexa
(Heymaum), cepusi ucnblTaHuii bepHyiu.

Pemare 3agaym Ha HaxOoXXICHUE BEPOATHOCTEH
CcOOBITHII B CEpUHM UCIBITAHUI O MEPBOTO yCIIeXa,
B TOM 4YHCJE C INpUMEHEeHHEM (GOPMYJIIbl CYyMMBbI
reOMEeTPUUYECKON MPOrpecCUu.

Pemiarp 3aga4yM Ha HaXO0XXJICHUE BEPOSITHOCTEH
SJIEMEHTApPHBIX COOBITHH B CEpHU HWCHBITaHUI
bepnynnu, Ha HaXO0XXJICHUE BEPOSITHOCTHU
OnpeIesIEHHOTO YHUCia YCIEX0B B CEPUN MCITBITAHUMN
bepuynnu. U3yuars B X0/1e NPaKTUHYECKOH padoThl,
B TOM YHCJIE C IIOMOIIBI0O IM(PPOBEIX PECYypCOB,
CBOHMCTBAa BEPOATHOCTU B CEpPUM UCHBITAHUN
bepnynnu

Cayyaiinas
BesunHa (6

)

Cry4aiiHas BEJIMYMHA "
pacnpeneneHnne BEPOSITHOCTEH.
Maremaruyeckoe — OXKHIaHUE U
JYCIIEpCUs CIy4YallHOW BEIWYUHBI.
IIpumepst MaTeMaTUYECKOTO
OXXHUJAHUSI  KaK TEOPETHUUYECKOro
CpeIHeTO 3HAYCHUSI BEIIMINHBI.

TTonsitne o 3aKOoHE OOJIBIIMX YHCEII.
N3mepenue BEPOSITHOCTEN c
nomoiibio  4dactoT. Ilpumenenue
3aKOHAOOJIBIIINX YHCEIT

OcBouThL TMOHATHUSI. CiydaliHas  BEJINYHHA,
3HAaUYE€HUE CJIy4dailHOIl BeJIMYUHBI, paclpelecHue
BEPOSITHOCTEM.

H3yuare u o00Cy:XaAaTh IpUMEPbl JUCKPETHBIX U
HETIPEPBIBHBIX CIyJYalHBIX BEIWYHH (POCT, BEC
JeloBeKa, YHCJIEHHOCTb HAaCeJIeHUs, ApyTHe
U3MEHYUBBIC BEJIMYHHBI, pacCMaTpHUBAaBIIECS B
Kypce CTaTUCTHUKH), MOJICIIBHBIX CIIyJalHBIX
BEJIWYHNH, CBS3aHHBIX CO CIyJYaWHBIMU ONBITAMH
(6pocanne MOHETBI, UrpaJbHONl KOCTH, CO
CIIy4alHBIM BBIOOPOMH T. II.).

OcBauBaTh NOHATHA. MaTEeMaTHYECKOE OXKHIAaHHUE
CIIydaiiHO#l BEJIMUHMHBI KaK TEOPETHUYECKOE CpeaHee
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3HA4YE€HMUE, OUCIIEPCUSl CIydyalHON BEJIMUYUHBI Kak
aHaJIOr JUCIIEPCHUH YHCIOBOrO Habopa.

Pemars 3agaum Ha BBIYHCICHHE MAaTEMaTHYECKOTO
OXXHUJAHUSI U JUCIIEPCHUM JUCKPETHON Ciy4danlHOM
BEJIMYMHBI 110 3alaHHOMY pPacCIpeleJICHUI0, B TOM
4HUCIIe 3a]ad, CBSI3aHHBIX CO CTpaxOBaHUEM U
JIOTEPESMH.

3HAKOMHUTBCSI C MAaTeMaTHUYECKUM OXXUJIAHUEM U
JUCIIEPCUE HEKOTOPBIX pacHpelieIeHUuil, B TOM
4HCJIe paclpenesICHUs] CIy4YailHOU BEJIMYUHBI
«YHCJIO YCIEXOB» B CEpUHU UCIbITaHUM bepHyrmn.
HN3ydyaTh 4acTOTy COOBITHSI B HOBTOPSIOIINXCS
ClIydalHBIX OIIBITaX KaK CIIy4yaillHy}O BEJIUYUHY.
3HAKOMHUTBHCS C 3aKOHOM OouspIux uucen (B opme
Bepnynnu): npu OOJBIIOM YHCIIE ONBITOB YACTOTa
CcOOBITHSI GJIM3Ka K €ro BEPOSITHOCTH.

Pemiars 3apaum Ha H3MEpEHHE BEPOSITHOCTEN C
MOMOIIBIO YaCTOT.

O6cy:kmaTh pojb 3aKOHAa OOJIBIIIMX YUCET B
O0OCHOBaHWM YAacCTOTHOTO METOJIa HW3MEPEHUS
BEPOSITHOCTEH.

O6cyxknarThb 3aKOH OOJIBIIIUX  YHCE Kak
OpOSIBJIGHUE CTAaTUCTUYECKONW YCTOMYHMBOCTU B
W3MEHYUBBIX SIBJICHUSX, POJb 3aKOHA OOJIBIINX
49HCelI B IPUPOJICH B )KU3HH YeJIOBEKa
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lIpooonoicenue

O0001enne, IlpencraBienue JAaHHBIX. IloBTOPATH U3yUYEHHOE U BBICTPAMBATH CHCTEMY
KoHTpoub (10 OnucaresnpHas CTaTUCTHUKA. 3HAHUH.
4) BepositHOCTB CIIy4alHOTO Pemiary 3agaum Ha IpEeACTaBICHHE U OINUCAHUE
COOBITHSI. DJIEMEHTBI JAHHBIX.
KOM6I/IHaTOpI/IKI/I. CHy‘laﬁHBIe Pemarn 3aJaY Ha HaXO0XICHHUC BepOHTHOCTefI
BCJIMYHWHBI U PACIIPEACIICHUA CO6LITHﬁ, B TOM qHucJie B OoIbITax C
PaBHOBO3MOX>XXHBIMHU DJIEMEHTAPHBIMU CO6I>ITI/I$[MI/I,
BepOSITHOCTeﬁ O6T>B,HI/IHBHI/Iﬂ u TEPECCUCHU S
CO6LITHﬁ, BBIYUCIIATE BEPOSATHOCTH B OIIbBITax C
CEepHUsSIMU CIIyYalHBIX UCIIBITAaHUMN
TemaTnuyeckoe MNJIAHUPOBAHME
5 kaacc
Ne Ko-Bo XapaKTeprucTUKa OCHOBHBIX BUOB
Tema ypoka OCHOBHOE COJIEP>KAHUE TEMBI
T1/T1 JacoB NEeATeITLHOCTH
0O003HaYCHNE HATYPATBHBIX YUCEIL. 1 [IpeacTaBisiTh MHOTO3HAYHOE YHCIIO B BUIC
Jecsatuunas cucteMa CUMCICHHS 1 Harypansubie uncna. DTansl pa3BUTHS CYMMBI Pa3psAHBIX CIaracMbIX. 3aMEHSITh
1 MPEACTABICHUA O YUCTIE. €IUHULBI OJHOTO pa3psiaa eAUHULIAMU
1-3 cocemnero paspsaa. OnpenensaTh YUcio
UteHne U 3aITUCh HATYPAIBHBIX YHCET. €JIMHMIT KaXKJI0T0 pa3psijia B 3alMCH JIF0OOTo
JecstuuHas cucreMa CUMCICHUS N
Hecstuunas cucrema cuncienus. Pumckas HaTypajbHOro uncia. OnuchBaTh CBOMCTBA
HyMepalus. HATypaJbHOTO psifa. YUTaTh U 3aMUChIBATh
HaTypaJbHBIC YHCIIA.
OTtpesok. JlmnHa oTpeska. 1 Pacmo3naBaTh Ha yepTekax, puCyHKax, B
P il P Otpesok. JnuHa otpeska. EquHuiel P » prcy ’
Pemenue 3ama4d mo treme 1 OKPY>KalollleM MHUPE OTPE30K, MPIMYIO, JIyY,
4-6 M3MEPEHUS OTPE3KOB. TpeyronpHUK. N
«Ortpesok. [nHa oTpe3Kay. IJIOCKOCTh. IIpuBOANTE IpUMEDPHI MOJENEN
DIJIEMEHTHI TPEYTOIbHUKA. MHOTOYTOJIbHUKH.
TpeyroapHUK 1 3TuX Guryp. U3Mepsath JIMHBI OTPE3KOB.
ITnockocts. [Tpsmas. Jlyy. 1 CrtpouTs OTpe3KHU 3aJaHHOM JUIMHEL Pemrate
7-8 Tomanas. TIehiMerD MHOIOVFoIbHHK 1 [TnockocTh, mpsiMasi, OTPE30K, JyY, 3aJ1a41 Ha HaXOXJICHUE JJINH OTPE3KOB.
: p p y JIONIOTHUTEJIBHBIE JIY4YH. BBIpa)KaTB OOHU €AVHUIBI IJIUH Y€PE3 APYTHUC.
Yucnosoii jiyu. IloHsTHE 1IKAJIBL. 1 IIpuBoMTE IPUMEpPBI IPHOOPOB CO MIKATAMH.
9-11 : kanb! 1 KoopauHATHL. KoopanHaTHBIH JTyd, Crpourtb Ha KOOPANHATHOM JIy4e TOUKY €
[IIxanpl 1 KOOPAWHATHI 1 €AMHUYHBIN OTPE3OK. 3a/1aHHON KOOPIMHATOH, OIPEILIIATE
Pemienune 3anay no teme «Illkansl 1 KOOPIUHATHD) KOOpAMHATY TOYKU. CpaBHUBATH HATYPAJIbHBIE
Menblie uiu OOJbIIE. 1 qucina.
12-15 - CpaBHEHME HATypaJIbHBIX YHCEN.
Pemenne ynpaxxaeHu# 110 TeMe 1
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«MeubI1e Win 0OJIbIIE)

Pemrenue 3agau mo teme 1
«MeHpl1e Wix 60JIbIIEY
O6o6matonuii ypok mo teme «HarypanpHble uncia u 1
LIKaJIBI»
16 Konrtponbnas padora Ne 1 o reme «HartypansHbie 1 [IpoBepka 3HaHMI yHalIUXCcs MO TEME
Yrcya W IIKaIbD. «HaTypanbHble Ynca U MKaJIbDy».
Koppekuus 3nanuii no teme «HaTtypanbHble uyncna u 2 ‘YMeTh 3aIuchIBaTh 3aKOHBI CIIOKEHUS C
17-21 LIKaJIBD). 2 HCIOJIb30BaHUEM MAaTEMaTH4ECKOM
i CroXeHne HaTypalIbHBIX YUCET CHUMBOJIMKH.
CBoiicTBa CJI0KEHUs] HATYPaJIbHBIX YUCEIL. CroxeHue HaTypalbHBIX yncen. KoMmoHeHTh
1 cioxenns1. CBOMCTBA CIOKEHHUS. YMeTbh UCIIONH30BaTh TEOPETUICCKUI
Pewenue 3anay no teme «CBOMCTBA CIIOKEHUS MaTepua sl BRIYHCICHU Hanboee
HATYpaIbHBIX YUCEI palroHaIbHBIM CIIOCOOOM.
BrlunTanue HaTypaJbHBIX YUCEIL. 1 YMeTh NpUMEHATh CBOMCTBA BBIYUTAHUS K
ApudmeTnyeckue ASHCTBUS HaJ HATYypPaJIbHBIMU 1 BbrunTanue HaTypaibHBIX YUCET. Pas3INYHBIM BBIYUCIICHUSIM.
YUCIIaMU KommonenTs! Beruntanus. CBoicTBa
22-25 Pemenue ynpaxxuenuit no reme «Borunranue u 1 BBIYHTAHUS.
CJIO’KEHHE HATYPaJIbHBIX YHCEID»
O6o06marommii ypok no teme «CloxxeHne u 1
BBIYUTAHUE HATYPAJIbHBIX YUCEI»
2% KontponbHas padota N2 nio Teme «CioxkeHue u 1 n .
pOBepKa 3HaHU
BBIYUTAHUE HATYPAJIbHbIX YUCEI»
Koppexuus 3nannii no reme «CiiokeHHe U BBIYUTaHNE 2 YMeTb HaXOQUTh 3HaUEHHE aJIreOpandecKoro
HATYpaIbHBIX Yyhced» YNCIOoBbIEe H OYKBEHHEIE BBIpKEHHSI. YMETh COCTABIIATh HECIOKHBIC
27-29 BBIPaKECHHS. H1MCII0BbIE M OYKBEHHBIE BHIDLKCHMS. anreOpanveckre BEIPAKCHUS TIPU PEIICHUH
3HayeHHe YMCIOBOTO BBIPAKEHHUS.
Pemenue 3anau no reme «HuciaoBble 1 OyKBEHHBIE 1 3ajay.
BBIPKEHHSI»
30-32 | BykBeHHas 3alMCh CBOMCTB CJIO’KEHHS U BHIYUTAHUSI. 2 YMETb 3alHChIBaTh CBONCTBA CIOKEHHS U
1 BEIYHTAHUS C TIOMOIIBIO OYKB. YMeTh
N 3aIUCHIBAaTh HEKOTOPBIE (POPMYJIBI C TOMOIIBIO
Pewenne 3aay no reme «bykBeHHas 3anuch CBOMCTB 3uauenne OyKBbl. byKBenHas samuch CBOUCTS OykB ¥ U p(HOpMyIIBI YHETHOT'O U HEYETHOTO
CIIOKEHHS Y BBIYATAHUSD). CHOMCHHA 1 BRIMTAHMA. qHCiIa, IEPUMETP IPSIMOYTOJIBHHUKA, (POPMYJIBI
CKOPOCTH H T.II.)
ITonsitue ypaBHeHus. KopeHb ypaBHEHUsI. 1 Yyanuecs 10JKHBI YMETh PELIaTh
33-36 Penrenue ypaBHeHUH 1 MPOCTEHIINE YpaBHEHUS, YMETh IPOBEPSITH
Pemienue 3a1a4y ¢ NOMOIIBIO YpaBHEHUH. 2 SBJISIETCS JIW ITAHHOE YUCIIO KOPHEM
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ypaBHEHUS.

Kontponbras padora Ne 3 mo reme «CrnoxxeHnne u

[IpoBepka 3HaHUI ydanuxcs o Teme

37 «Cro)keHre 1 BBIYMTaHUE HaTypalbHbIX
BBIUNTaHHE HATYpaIbHBIX YHUCEI».
YHUCEI.
Koppexuus 3nanuii no reme «CiiojkeHue U BBIYUTaHNE 3HaTh ONPEAEICHUS] YMHOXKEHHSI, 3HATh
HaTypaJIbHBIX YHCEN» YMHOKEHUE HAaTypalbHbIX KOMITOHEHTBI YMHOXEHHS,
quces. [IePEMECTUTENBHBIN, COUETATENbHBIN U
= ‘YMHOKEHUE HAaTypaJIbHBIX YHCE.
YMHOKEHHE HATYpAJIBHBIX YHCEN U €T0 CBOKCTBA. . pacrpenenuTenbHbIe 3aKOHBI YMHOKEHUS.
38-42 KomnonenTs! ymHOxeHus1. CBoiicTBa
PacnipenenurenbHoe
. YMHOXCHUS.
CBOMCTBO YMHOKEHUS
Pemenue 3amau mo teMe « Y MHOXKEHHE HATYPaJIbHBIX
YHCEI U €r0 CBOMCTBaY.
JleneHne HaTypaJIbHBIX YHCEIN. 3HaTh ONpeAeICHUs ICIECHNUs, 3HaTh
Pemenue ynpaxxuenuii no reme «Jlenenue KOMITOHEHTHI JAEIEHHUS, aJITOPUTM
43-49 HaTypaJIbHbIX YHCEID) MUCBMEHHOTO IETICHMUS.
Pewenue 3anay no teme «/lenenue HaTypaabHbBIX
qCerD) Jenenue HaTtypanbHbIX yncen. KoMnoHeHTs
nenenns. CBoiicTBa AeEHUs. v
METh peliaTh 3aJauu U IpUMepHh! Ha JIeeHre
50-52 JlemeHne ¢ 0CTaTKOM p o PHMED A
C OCTAaTKOM.
Pewienue ynpaxuenuit no teme «/lenenue c
OCTaTKOM.
IIpoBepka 3HaHUI ydanuxcs 1o Teme
KontponbHas padora Ne 4 o reme «Y MHOXKEHHE U POBEh yHam
53 «YMHOXXEHHUE U JIeJIEHNE HaTypalIbHbBIX
JIeJIeHre HaTypalbHbBIX YHCEI.
YHUCEI.
Koppekuns 3HaHu# o TeMe «Y MHOKEHHUE U JEIICHUE 3HaTh criocoObl peoOpa3oBaHKe BHIPAKECHUI-
HaTYpaJbHBIX YUCEID. PacnipenenurenbHbIi 3aKOH YMHOXKEHUS
YnporieHre BeIpaKeHUH. OTHOCHUTEIILHO CJI0KEHHS U OTHOCHUTENIBHO
54-58 Pemenue 3a1a4 mo TeMe « YTIpOIEHUE BBIPAKEHUID). BBIUNTAHMS. Y TIPOIIEHUE BBIPAKEHUI.
Pewenne ynpaxseHuil o teMe «YIpoIIeHHE
BBIPAXKECHUI».
ITops10K BBINOJHEHUS IEUCTBUMA. JleiicTBUA NepBOM CTYIIEHU — CJI0KEHUE U 3HaTh TOPSAIOK BRIMIOTHEHUS TCHCTBHI.
3ama4n ¥ IpUMepHI Ha BCe ICUCTBUS C HATypaIbHBIMU BbIYMTaHUE. [[elicTBHS BTOPOH CTYyIIEHH —
59-61 YUCJIAMH. YMHOKEHHE U JCICHUE.

Pemenue ynpaxnenuit no reme «llopsnox
BBITIOJTHEHHS JENUCTBUI.

[Topsiiok BBIMOJHEHUS IEUCTBUN NTpU
HaXO0XJEHUU 3HAUEHUI BbIPAKEHUH.
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Ksagpat u xy0 uuncna.

Crenens uncna. Ksagpat u xy0 uuncna.

‘YMETh BBITIOIHATH NPOCTEHIITNE YIIPAKHEHUS
10 BO3BEJICHUIO YUCJIA B HEKOTOPYIO CTETICHb.

62-63
Pemenwne 3amaq mo teme «KBagpar u Ky0 gncmay. 1
64 Kontponbhas padota Ne 5 o Teme «YmporieHue 1 [IpoBepka 3HaHMI yHaIUXcs MO TEMe
BBIPKEHHID). «JlelicTBUsI ¢ HATYpAJILHBIMH YHCIaMI).
Koppexkuus 3Hanumii no teme «leicTBus ¢ 1 ®opmynsl. Dopmyna nytu. IIpencrasnenue 3Hath noHsTHE (OPMYIBL. YMETh BEIPAXaTh
65-66 HaTypaJbHBIMU YucIaMm». PopMyIIbL. 3aBHCUMOCTH MEX/Y BEITMUNHAMU B BHJIC BEJIMYMHY U3 (HOPMYIIBIL.
DopmyIbL. 1 dhopmyi.
MYTH, CKOPOCTH, BpEMEHHU
[Tnomans. Popmyna miIomaay OpsIMOYroJbHHKA. 1 [Mnomane. Keaaparueiii cantumerp. @opmyrna | 3HaTh GopMyiTy IUIOLIAIN IPSIMOYTOJIbHHUKA.
67-68 Perrenue 3anau o reme «Popmyna IMIIoOIIaIHn 1 IO IPSMOYTOIbHIKA. Dopmyra
PSIMOYTOJEHAKA IUTOINAAM KBaapara. PaBHbie GUTyphI.
EnvHunupl n3MepeHust miomaiei. 1 . YMeTh NpUMEHSATH TaOIUILy SAUHUI] III0MIA I
" EnuHunel n3aMepenus miomanei, ux
69-71 Pemenne ynpaxxaenunit mo Teme «EquHAIIB 2 K HEepEeBOY €AUHUL B APYTHE.
. COOTHOILICHHS.
H3MEpPEHUs II0AneH»
IIpsimoyrosbHBIA napauienenunes. I'panuy, YMeTb NPUBOAUTE IIPUMEPSI 110 TEME
IIpssMOYTOJIBHBIN NapajuleIenuIe],. pebpa, BEepIIMHBI IPSMOYTOIBLHOTO "[IpssMoyTONBHBIN Mapauienenumesn’”. Y MeTh
72-73 1 napajuienenumena. Tpu n3MepeHus MOKA3bIBaTh BEPIIUHEL, peOpa, OCHOBAHMS,
1 NPSAMOYTOJILHOTO TapaJuieienunena — OOKOBBIE TOBEPXHOCTH MPSIMOYTOJILHOT'O
JUIMHA, IMpHHa, BbicoTa. Kyd — pas- napajuenenurena. ¥YMeTh petarts 3a/1a4n Ha
Brruucnenue miomaaym noBepxXHOCTH
HOBHIHOCTb IPSIMOYTOJILHOTO HaXO0’KAECHUE ITOBEPXHOCTH Iapajiesienuneaa
MPSIMOYTOJILHOTO TIapaJuleenunena
napamenenunesaa. [nomans moBepxHocTH 1 CyMMBI JUIMH BcexX peOep napajiesenumesa.
NPSMOYTOJILHOTO TapaJuleNenurea.
O6Bembl. O0BEM MTPSIMOYTOJILHOTO TapaJuIeenuie a. 2 dopmyna o6bemMa IPSIMOYTOITHEHOTO
N .. .. 2 napayurenenumena. Popmyna oobema Kyoa.
74-77 Pemenue ynpaxxuenuit no teme «O0bEMBL. O0BEM P MY Y
Ennnunne! n3mepenus o00beMoB, X
PSAMOYTOJIFHOTO TapauIeeunena.
COOTHOIIICHHSI.
78 KontponbHas padora Ne 6 mo teme «lInomany u 1 IIpoBepka 3HaHUI ydaniuxcs Mo TeMe
00BEMEBD). «[Tnomaau u 0OBEMBI.
2 YMeTh CTPOUTH OKPYKHOCTh C TIOMOIIIBIO
. OUPKYJIS. YMETh penath NPOCTeHIIHe 3a1a4H,
Koppexuus 3nanuii no teme «llnomanu u 00beMbD». OKpY>KHOCTB U KPYT. o
79-80 OKDVIKHOCTE 1 KDVT PaIyC 1 HAMETD OKPYIKHOCTH BBITIOJHATH NPOCTENIINE YITPAKHEHUS 110
Py pyT- Y b OKpy ' teme: "OKkpyKHOCTB"
Jlonu. OObIKHOBEHHBIE IPOOH. 1 YMeTh yuTaTh U 3aIUCHIBATh IPoOU. YMETh
Homu. OOsikHOBEeHHBIE ApoOH. Yncnurens, o
81-85 Haxoxnenue npobu ot uncia 2 II0Ka3aTh, 4TO 0003HAYAIOT B JAHHOU JIpoOH
3HaMEHAaTeNb IPo0H, NpoOHas yepTa.
HaxosxaeHue uucina mo ero 1poou 2 YHCIIMTENb U 3HAMEHATENb.
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CpaBHeHHe ApoOeii. 1 . YMeTb CpaBHUBATH IECATUYHBIC APOOH.
> v CpaBHeHHE Ipo0eit ¢ OaMHAKOBBEIMHU
86-88 | Pemenune ynpaxueHuit no teme «CpaBHeHHE TpoOLii». 2
3HaMeHatessIMu. PaBHbIE 1pobu.
[IpaBusbHbIC U HENIPABUIIbHBIE APOOH. 2 3HaTh ONpeAeIeHNE IPABUIBHBIX U
89-91 . 1 [TpaBuibHBIC U HENPABUIILHBIE TPOOH. HEMPABHIIBHbIX APOOCH.
Pemenune ynpaxxnennit mo teme «lIpaBuibHble 1
HENpaBWIbHBIE JPOOH».
92 Kontponbnas padoraNe7 o reme [IpaBuibHBIC T 1
HEeMpaBUIbHBIE JPOOH».
Koppexkuus 3nannii o reme [IpaBuibHbie U 2 YMeTh IPUMEHSTh MIPABUIIO CIOKEHHUS U
HEIpaBUIHHBIC IPOOH». BBIYUTAHUSI OOBIKHOBEHHBIX APOOCH K
93-95 CroxeHue U BBIYMTaHHUE APOOEH C ONMHAKOBBIMU IpaBuna cioKeHHs U BBIYUTAHUS IPOOCH C PELICHHUIO IPUMEPOB U PEILICHUIO TEKCTOBBIX
i 3HAMEHATEJISIMU. OJIMHAKOBBIMHU 3HAMEHATEISIMHU. 3ajad.
Pemenne ynpaxuenuit o teme «CloxeHue u 1
BBIYMTAHHUE APOOEH C OAMHAKOBBIMH 3HAMEHATEISIMU
2 Henenune u qpodu. Yepra npodu Kak 3HAK YMeTh 3aniChIBaTh YaCTHOE B BUE APOOH, I
96-97 Henenne u 1poOH. nenenus. CBOWCTBO JENEeHUsI CyMMBI Ha HA000POT.
YHUCJIIO.
98-99 CMOLIAHHbIC THCIIA. 2 Cwmemannele gyucna. llenas u qpobHas gacts YMeTh pemarh 3a4a41 U IpUMEPhl CO
CMEIIaHHOTO YHCIIA. CMEILIaHHBIMU YUCIIAMH.
100 CoXeHHE U BBIYUTAaHHE CMEUIaHHBIX YHCE. 2
102_ Pemenue 3agau o Teme «CroxeHre U BEIYUTaHNE 1 CrnoxeHue U BbIUMTAaHUE CMEIIaHHBIX YHCel.
CMEILaHHbIX YUCEI»
103 Konrtponbnas padota Ne 8 o Teme «OOBIKHOBEHHbIE 1 IIpoBepka 3HaHUI ydaniuxcs Mo TeMe
JIpOOH». «OOBIKHOBEHHBIE JIPOOM.
Koppexkuus 3nanuii no reme «OOBIKHOBEHHBIE 1 YMeTh 4nTaTh U 3aMuchIBaTh APOOH. YMETh
104 IpoOu». Hecsatuunsie npodu. [IpencraBnenue Ha3bIBaTh Pa3psiabl B 3alIUCH JECITUIHON
105- JecarudHas 3anuck TpoOHBIX YUCET. MPaBUIBHBIX JIpOOEH 1 CMEUIaHHBIX YHCEN B Ipodu.
[Ipencrarnenne OOBIKHOBEHHOM JAPOOHU B BUJIC 1 BHJIE IECATUYHBIX APOOEH.
ECATUYHON
3 . YMeTb BBINONHAT Pa3INyHbIe YIPaXKHEHHUS Ha
106- . CpaBHeHUe JecaTUIHBIX Ipobeil. PaBHble .
CpaBHEHHE IECATUIHBIX APOOCH. CpaBHEHUE JACCITHUYHBIX TpOOeii.
108 JECATHYHBIC APOOU.
CroXeHue AecATHYHBIX APOOEH. 1 ®DopMupoBaHHE HABBIKOB PELICHUS 3a/1a4 U
100- BrlunTanue ecsITHYHBIX Ipobeit _ 1 CroxeHue U BBIYUTaHUE ACCATHYHBIX APOOEH. PUMEPOB Ha CII0XKEHUE M BEMHTAHNC
112 Cro’xeHue v BEIYUTaHUE JECITUIHBIX IPOOEH. 1 Pazpsiel B gecsaTuaHbIX 1po0sx. CpaBHEHHE JECATUIHBIX IPOOCH.
Pemenne 3amau o teme «Cro)keHne U BEIYUTAHNE 1 JIECATUYHBIX APOOEH M0 pa3psiam.

JECATUYHBIX Opobeii»
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[TpubnrxeHHbIe 3HAYSHNS YHCE.
Oxkpyraenue uncen. [Ipukuaka u oueHka

3HAThH AITOPUTM OKPYTIICHHS ECATHIHON
npoou. HaxonuTe AecaTUYHBIC MPUOTIKEHUS

113- . N
114 [Tpubnmkenubie 3HaYeHUs uncea. OKpyriIeHUe Yuce. Pe3yJIbTaTOB BEIYUCICHUN. Brinenenue OOBIKHOBEHHBIX ApOOEH.
MHOJKUTEIIS - CTENICHH JECSITH B 3aITUCH BrIOTHATS IPUKUAKY W OLIEHKY B XOJIE
quCIa. BBIYHCIICHU.
KonTtponbshas padora Ne 9 o teme «Jlecarnuanpie [IpoBepka 3HaAHUI yJanTuxcs M0 TeMe
115 npobu. CinokeHre U BEIYUTAHUE ACCSITHIHBIX «lecarnunsie mpodu. CnoxkeHne u
TIpo0ei». BEIYUTAHNE TCCATHIHBIX APOOECI.
Koppexknus 3nanuii no reme «Jlecatnanepie 1poou. [TpuMeHSATh IPAaBUIIO YMHOKECHHUS ACCATUIHON
CrnosxeHue 1 BEIYUTAHHUE JECATUIHBIX IPOOEii». . IpoOu Ha HATYpaTbHOE YMCIIO TIPH PEIICHUN
N [IpousBenenue necATHUHON APOOU U
116- YMHOXKEHHNE NeCATHIHBIX IpoOeil Ha HaTypaTbHbBIE 3aj71a4 ¥ IPUMEPOB.
119 wrena HaTypaJIbHOTO yucia. [IpaBuio yMHOKEHUS
- v JECATHYHON ApoOr Ha HaTypaIbHOE YUCIIO.
YMHOXEHUE JIECATUUHBIX IPO0CH Ha pa3psaHYIO
eqununy 10; 100; 1000; ...
Jlenenue necsSaTHYHBIX ApoOei Ha HATYpaTbHBIC YHCTA. [IpaBuio neneHust AeCATUIHON TpoOH Ha [IpuMeHATh IPaBHUIIO JeNeHUs ECATHIHON
120- | [lenenue aecATHYHON IpoOU HA Pa3psITHYIO SAUHUILY HaTypaJIbHOE YHCIIO. IpoOu Ha HaTypalbHOE YUCIIO IPU PEIICHUH
123 10; 100; 1000; ... Jenenue necsatuunbix apobdeit Ha 10, 100, 3a7a4 U TIPUMEPOB.
3amaun v mpUMeEpHI Ha Bce ACWCTBUS C IPOOSIMHU 1000...
124 Kontponbsnas padora Nel0 mo Teme «YMHOKEHHE
JICCSITUYHBIX IPOOCH Ha HATYpaIbHBIC YHUCIIA.)»
YMHOKEHHUE JICCATUYHBIX IPOOCH. [IpuMeHSTh IpaBHUIa YMHOKEHHUS TECATUUHBIX
YMHOKEHUE NECATUUHBIX Ipo0eil Ha pa3psaHyIo [TpaBuiio yMHOXEHHMSI YUCIIa Ha TPABUIIbHYIO ApoOel Npy pelIEHUK IIPUMEPOB U 3a/1a4.
125- eqununy 0,1; 0,01; 0,001; ... Y HETIPaBWJIBHYIO AECATUYIHYIO APOOE.
129 YMHOKEHHE TECATHUHBIX JIpo0e U ero cBONCTBa YMHOXKEHHE JecaTHIHBIX Ipodeit Ha 0,1;
Pemenue 3amay no teMe « Y MHOKEHHE NECATHUYHBIX 0,01; 0,001...
TIpobein»
Jlenenue Ha AeCATUYHYIO APOOE. [TpumeHsATs ipaBUia JIENEHUS Ha IECATHIHYIO
130- Henenune va necsitmunyto apo6s 0,1; 0,01; 0,001; ... [IpaBuio neneHus AecATUIHOM TpoOu Ha JIpOOb MPH PEIICHUHU MPUMEPOB U 33]1a4.
136 Pemenue 3anau o teme «JleneHue Ha TECATUUHYIO JIECATUUHYIO JIpo0b, Ha 0,1; 0,01; 0,001...
JIPOOBY
Cpennee apuMeTHIecKoe DopmMynHpoBaTh ONpeCIICHHE CPETHETO
P pug Cpennee apudmernueckoe. Cpeasis PMYITHD P Peil
137- apudmernyeckoro. Haxomuts cpennee
CKOpPOCTh JIBMKEHHUS. J[BOM4Has cucTeMa
140 | Pemenue 3amau o teme «CpeHee apupMeTHIeCKOe apupMeTHIecKoe.
CUHCIICHUSI.
[IpoBepka 3HaHUN yyanuxcs 1o Teme
Kontponbras pabora Ne 11 o Teme «YMHOKEHHUE U DOBEp yHatl
141 . «YMHOKEHHE U JIeJICHHUE JTIECATUIHBIX
JICJICHUE TECATUIHBIX POOEii. .
Jpo0eih».
142- | Koppekuus 3HaHUH 110 TeMe «Y MHOXKEHHE U JeIICHUE Muxkpokanskynarop. [Ipaswia nonp3oBaHus Hcrnonb30BaTh MEUKPOKAIBKYISTOP MPH
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143

TECATUIHBIX TPOOei».

MUKPOKAIIbKYIISITOPOM.

pemeHuy 3a1a4 u npuMepoB. CoCTaBIsATh

MUKpPOKAJIBKYJISITOP. MPOTPaMMBI AJIs1 BBIYUCICHHNA Pa3IHIHBIX
1 MIPUMEPOB.
BrrunciieHre Ha MUKPOKaJIBKYJISITOPE
144 [lonsATHE IpOLIEHTA. 1 [lepeBouTh MPOLIEHTHI B IECATUUHYIO APOOH
148 Haxox1eHue nponeHTa OT BETUYHHbI 2 [IpouenTsl. [IpotieHTHI U IeCSITUYHBIE APOOH. 1 Ha00O0pOT.
HaxoxeHue BeJIMYUHBI 110 €ro MPOLEHTY 2
1 IIpoBepka 3HaHMI yJaMXcs MO TEME
149 Kontponbraspabdora Nel2no reme «IIpoueHTsI». poBep yHat
«ITpo1eHThI».
3 VYron. Cropons! 1 BepiinHa yria. CpaBHeHHe CTpouTh yIIibl 3aJJaHHON BEJINYHUHBI.
150 Koppexkuus 3nanuii no reme «lIpoueHTs». YTJIOB € TIOMOIIBIO HanoxeHus. [psamoit n
152 Vrou. IIpsimoii 1 pa3BepHYTHIN yroi. YepTeKHbIi pa3BepHyThIi yroia. IlocTpoeHne npsmMeix
TPEYTOJIbHUK. YIJIOB C OMOIIBIO YEPTEKHOTO
TpEyroJbHHKA.
HNzmepenune yrinos Tpancnoprtup. 1 3MmepaTs yriiel ¢ HOMOILIBIO TPAaHCIOPTUPA.
153- P M P pTHP Wsmepenue yrios. Tpancnoptup. ['pagyc. AT Y p pTip
ITocTpoenue yrios. TpaHcnopTup 1 2 o N
155 [IpsiMoiA, TYHIOM U OCTPBIH yTIIBL.
W3mepeHne u noctpoeHue yrioB. Tpancnoptup 1
1 WzBnekatrbs HHPOPMAIHIO U3 AUATPAMM.
Kpyrossie nuarpammel. Mcropuueckue BrimonHsaTs ¢c60p HHPOPMAIMK B HECITOKHBIX
156 KpyroBsie nuarpaMmet. by Aarp p p HHpopman
CIpaBKU ClIyyasix, PeCTaBIATh HHPOPMALIUIO B BUE
TaOJIUI] ¥ TUarpamm.
1 [IpoBepka 3HaHUI ydaluxcs 1o Teme
KontponbHas pa6ora Nel3 no teme « IHCTpyMEHTBI POBED yadt .
157 N N «MHCTpYMEHTHI /17151 BBIYUCIICHUH U U3Mepe-
JUTS BBIYHCIICHUN U U3MEPEHHID». .
HUL.
Koppekuus 3nanuii mo reme «MHCTpYMEHTHI 1151 1 Pewate npumeps! Ha BCe IEUCTBUS C
. . CroxeHue, BBIMUTAaHUE, YMHOXKEHUE U
158 BBIYHCIICHUN U U3MEPEHUID. . JECSITHYHBIMUA JIPOOSIMH
JeJICHUE IECITUYHBIX APOOeH.
Hecatuunsle 1pobu.
159 MoLerTh 1 HaxosxaeHue mporeHTa OT BeIUIHUHBL, Pemate 3a1aun Ha HAXOXAEHHE MPOLIEHTA OT
pont ' BEJMUYMHBI 110 €€ MPOIICHTY BEJIMYMHBI U BEJINYMHBI 110 €€ MPOIEHTY.
1 Pewenne ypaBHenuii. Pemenue 3anau ¢ Pemrats 3a1aun anredpandeckuM CocoOoM.
160 Penrenne oCHOBHBIX 3a1ay. o
MIOMOIBIO YPaBHEHHH.
1 IIpoBepka 3HaHMI ydanuxcs o Kype
161 KonTponbnas pabora Ne 14 (utorosas). boBep yHat ypey
MaTEeMaTHKH 3a 5 KJIacc.
1 AHanmu3 omuboK, JOMYIICHHBIX B
162 Koppexkuus 3Hanuii 1o TeMaM Kypca MaTeMaTHKH. KOHTPOJIBHOM paboTe, ycTpaHeHre MpoOesoB
B 3HAHMSX.
163 8 O06o00meHre 1 IOBTOPEHUE MaTepraa,
170 IToBTOpeHue u 0600mEeHueE. M3Yy4EeHHOTO B Kypce MaTeMaTHKH 3a 5 KJlacc.

MaremaTuuecKkue TCCThI, KDOCCBOPABI.
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6 KJ1acc

Ne n/mt Tema ypoka Kon- OCHOBHOE COJICpKAHHUE TEMbI XapakTepuCTHKa OCHOBHBIX BUJIOB
BO JIeSITeIbHOCTH
4acoB
§1. demumocTh uncen 20 Jenurenu u kpataeie. CBOMCTBA U IPU3HAKH DopMyTUPOBATH ONIPEICIICHUS NCTUTEIS U
Jenvrenu u kpatHbie 3 nenmuMoctd. [lpusHaku genmumocTH Ha 2; 3; 5 KpaTHOTO, IIPOCTOTO YUCIIA M COCTABHOTO
1 Jennrenu 1 9; 10. IIpocTsie 1 COCTaBHBIC YHCIIA. 4Hrclia, CBOMCTBA U MIPU3HAKHU JETUMOCTH.
2 KpaTHsie 1 PasnoxxeHne HaTypaabHOIO YMCIIa Ha MPOCTHIC Jloka3bIBaTh U OMPOBEPraTh C MOMOIIBIO
3 Pewtenue ynpa)KHeHHf/'I 10 TEME <(I[CJ'II/ITGJ'II/I u 1 MHOXHTEMH. Hanbompumii O6IIII/II>'I JACINUTCIIb. KOHTPIIPUMEPOB YTBCPIKIACHUA O JECIUMOCTHU
KpaTHBIE» B3anMHo npocteie yncna. Hanmensiee gucen. KiraccuguupoBaTs HaTypabHbIE
[pusHaku genumocTd Ha 10, Ha 5 v Ha 2 3 o01iee KpaTHOE. quciia (YSTHBIC U HEYETHBIC, 10 OCTATKaM OT
4 [pu3HaK AeIMMocTH Ha 10 1 ZleneHns Ha 3urT. n. ). UccnenoBath
5 TIpH3HaK AETUMOCTH Ha 5 1 IIPOCTEHINNE YNCITOBbIE 3aKOHOMEPHOCTH,
6 TIpusHAK ACTHMOCTH Ha 2 1 MIPOBOJIUTH YHCIIOBBIE SKCIIEPUMEHTHI (B TOM
TToU3HAKA ZeNMMOCTHA Ha O 1 Ha 3 2 YHUCJIC C MCIIOJIb30BAHUEM KaIIbKYIISTOPA,
7 IIpusnak nmenmmmocTw Ha 9 1 KOMIBIOTEPA).
8 [Ipu3naku nmenmmocTtn Ha 3 1
IIpocThie ¥ cOCTaBHbBIE YMCIIA 2
9 IIpocThie U coCTaBHbBIE YUCIIA 1
10 Pemenne ynpaxuaenuit o Teme «lIpocteie n 1
COCTaBHBIE YHCIIa»
PaziioxeHue Ha IPOCThIE MHOKHUTEIN 2
11 Pasno)xeHue Ha MPOCThIE MHOXKHUTEIH 1
12 Pemenne ynpaxnenuit no reme «Pa3noxxenue Ha 1
MTPOCTHIC MHOXKHUTEIII
Haunbonpmmii o0mmii genurens. B3auMHO pocTeie 3
gmcia
13 HauGomnpmnii o0muii eaureisb 1
14 Pemenue ynpaxuaenunii o teme «Hanbonbimii oOmwii 1
JICITATENHY
15 B3aumno nipocTeie uncia 1
HaumeHsliee obmiee kpatHoe 4
16 Hawumensbiiee oOriee kpaTHOe 1
17 HaxoxeHne HanMeHbITero 001ero KpaTHOTro 1
18 Pemenne 3amau Ha HaX0XKIeHUE HANMEHBIIIETO 1
00111ero KpaTHOTO
19 [ToBTOpeHue o teMe «JleTMMOCTh YHUCE» 1
20 KontpoasHas padota Nel mo teme "deaumocTs yncen" 1
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§2. CnoxxeHue M BRIYUTAHUE APOOCH ¢ pa3HBIMHU
3HAMCHATEIISIMU

22

OObIkHOBeHHBIE apoOu. [Ipodou B Bapuione,
Erunre, Pume. OcHOBHOE CBOHCTBO JpOOH.

MopenupoBath B TpadHUdIecKOM, MpeaMETHON
(dopMe TOHSATHS W CBOWCTBA, CBS3aHHBIC C

MOHATUEM OOBIKHOBCHHOM Ipoou.
DopMyIHpOBaTh, 3aMUCHIBATH C IOMOIIBIO
OYKB OCHOBHOC CBOHCTBO OOBIKHOBEHHOM

Ipo0H, TIpaBmiia NCHCTBUIM ¢ OOBIKHOBEHHBIMH
npobsimu.  IlpemcTaBisTe  OOBIKHOBEHHBIC
JIpoOu B BHJIE JCCATHUYHBIX M JCCATHYHBIC B
BUJIC OOBIKHOBCHHBIX;

OCHOBHOE CBOMCTBO IpOOH 2 Cokpamenue apooei. IIpuBenenue apobeit k
21 Koppekuns 3nanunii mo teme "/lenumocts uncen”. 1 o0memy 3HAMCHATEITIO. CpaBHeHue
OCHOBHOE CBOMCTBO IpOOH OOBIKHOBEHHBIX JpobOed. ApudmeTndeckue
22 Pemienue ynpaxuenuit mo reMe «OCHOBHOE CBOHCTBO 1 JOEUCTBUS €  OOBIKHOBEHHBIMH  JPOOSMH.
IPpo6H» CrnokeHHEe W BBIYUTAHUE APOOEH ¢ pa3sHBIMH
Coxkpainenue apobeii 3 3HaMeHaTeNsIMu. CIOKECHUE U BBIYH
23 CoxpalieHne gpobeit 1 TaHHE CMEIIAHHBIX YHCEIL.
24 Pemenne ynpaxaennit mo Teme «Cokparienne 1
apobeity
25 IToBTOpenwe mo Teme «OCHOBHOE CBOMCTBO APOOH» 1
[IpuBenenue apobei K 00IIEMY 3HAMEHATEIIIO 3
26 OO0l 3HaMeHaTesb Ipooei 1
27 [TpuBenenue npobeii k 00IIeMy 3HAMEHATEITIO 1
28 Pemenne ynpaxxaenuit mo teme «lIpuBenenne npoodeit 1
K 00IIIeMy 3HaMEHATEeIIIO)
CpaBHEHUE, CI0OKEHNE M BEIYUTAHUE JPO0E ¢ 6
pa3HBIMHU 3HAMEHATENISIMHU
29 CpaBuenne apoOeli ¢ pa3HBIMU 3HAMEHATESIMHI 1
30 Pemenne ynpaxuenuit no reme «CpaBHeHue Jipobeil ¢ 1
pa3HBIMU 3HAMEHATEISIMUY
31 Croxenue n1po0ell ¢ pa3HbIMU 3HAMEHATEISIMU 1
32 CnoxeHne ¥ BBIUMTAaHME JApoOeil ¢  pa3HBIMU 1
3HaMEHATEJSIMU
33 Pemenue ynpaxksnenuii mno Teme «CllOKEeHHE WU 1
BBIYHTAHUE JPOOEi ¢ pa3HBIMU 3HAMEHATEISIMUY
34 IloBTOpenne mno Teme «CpaBHEHHWE, CIOKEHUE U 1
BBIYUTaHUE Jpo0eil ¢ pa3HBIMU 3HAMEHATEISIMI).
35 Konrpoasnas padora Ne2 1o teme " CpaBHeHHE, 1
CIIO’KEHHE U BBIYMTAHKE IPoOei ¢ pasHbIMU
3HaMeHaTeNsIMHy "
CroXeHHe ¥ BBIYUTAaHNE CMEIIaHHBIX YHCe 6
36 Koppeknuus 3nanuii no reme CpaBHEHHE, CIIOKEHUE U 1

n

BbBIYMTAHHUC ,Z[DO6CI>1 C PpPa3HbIMH 3HAMCHATCIISAMHA
CMellaHHbIe YUCIIa. HpI/IMeHeHI/Ie NEPEMECTUTEIIBHOTO
M COYCTATEIIFHOT'O CBOMCTB CJIOKCHUA
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37 ClI0KeHHe CMEIIaHHbBIX YHCell 1
38 BrrauTanue cMenIaHHEBIX YHCen 1
39 Perenue 3ama4 ¢co CMENIaHHBIMA YHUCIAMHU 1
40 Pemenue ypaBHEeHUI CO CMEITAHHBIMH YUCIIAMU 1
41 Pemienre TEeKCTOBBIX 3a/1a4 CO CMEIIAHHBIMHU YHCIAMHU. 1
IToaroroBka Kk KOHTPOJIBHOM paboTe
42 KoutposnsHas pabora Ne3 o teme «CoKeHue u 1
BBIYMTAHUE CMEIIAHHBIX YHCEID)
§3. YMHOXeHME U ieTieHHe 00BIKHOBEHHBIX Apo0ei 32
YMHOXeHUE npobei 4 YMHuoxenue npobdeit. Haxoxmenue npodu ot
yucina. [[pumMeHeHne pacpe/ieIuTeIbHOTO
43 Koppexius 3nannii mo reme «CnoXxeHue U BEIYUTAHHUE 1 CBOWCTBa yMHOXKEHUs. B3auMHoO oOpaTHbIC
CMEIIAHHBIX YUCe». YMHOKEHHE Apo0eii uncna. Jlenenne npobeii. Haxoxienue yactu
44 Pemenne ynpaxaeHni o Teme «Y MHOKEHUE 1 OT LICJOT0 1 LEIOT0 IO €ro YacTH.
npobeii» Haxoxnenue uncia mo ero apo6u. [poGHbie
45 Permenne 3ama4 Ha CII0KEHUE, BEIYUTAHUE U 1 BBIPKCHUSL. PelieHne TeKCTOBBIX 3a/1a4
YMHOKEHHE 0OBIKHOBEHHBIX Jpo0eii apUQMETHICCKIM CIIOCOOOM.
46 Pemienue TeKCTOBBIX 3a4a4 1
Haxoxxaenue apodu ot umcnia 4
47 YMHOKEHHUE YncIia Ha Ipo0h 1
48 Haxoxpaenne npoOu oT uncnia 1
49 [IpuMeHeHne npaBriIa HaX0XKIEHUs IPOOH OT YuCIIa 1
50 Ynpaxkuenus o reme «Haxoxaenue 1poOH OT Yuciiay 1
[IpuMenenne pacupeacaInTeILH0I0 CBOMCTRA 6
YMHOXEHHS
51 Pemtenne TEKCTOBBIX 3a7ay Ha ABIDKEHHE C IOMOILIBIO 1
ypaBHEHUI
52 [Ipumenenue pacipeaeTuTeTsHOTo CBOiicTBa 1
YMHOXEHHSI TPU YMHOXXEHHUU CMEIIaHHOI'O YHUCJa Ha
HATypaJIbHOE
53 VYMHOXEHUE CMEUIaHHOIO0 4YHCIa Ha HaTypajbHOE 1
YUCIIO
54 [Ipumenenue pacnpeaeIuTeNIbHOro CBOICTBa 1
YMHOXCHHMSI [TPH PELICHUH YPaBHEHUI
55 IIpumenenne pacrpeneIuTeIbHOTO CBOHCTBa 1

YMHOXCHUS ITPU PCIICHUUA 3a1a4
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56 KonrtpoasHas padora Ne4 1o TeMme «YMHOKEHUE) 1
BzanMHO 00OpaTHBIC YHCIIA 2
57 Koppexkuus 3Hanuii mo tTeme «Y MHOKCHHUEY. 1
B3anMHOOOpaTHBIC YHCITA
58 Haxosxnenne gncen, oOpaTHBIX TaHHBIM. Y paBHCHHS 1
Jenenne 6
59 [TpaBwiio nenenus apodeit 1
60 [IpaBwiio peneHusi IPOOHBIX YHUCEN TPH PEIICHUU 1
MPUMEPOB, 33]1a4 U YPaBHEHUI
61 Henenne npoOeii, pemieHne ypaBHEHHH W 3amad Ha 1
JICIICHUE ¥ YMHOXCHHE qpolei
62 [IpumeHeHne yMHOXXEHHS W JENIEHUS IpPHU pElIeHUU 1
3amaq
63 [Ipocreiimme 3a1a9n >KU3HEHHON MTPAKTHKU 1
64 Konrpoasnas padora Ne5 mo teme «JleneHue ducen» 1
Haxosknenue yncna no ero npobu 5
65 Koppekuus 3nannii mo Teme «/lenenne ancem. 1
[IpaBmito HAXOXKACHUS YHCIIA 110 €T0 JPodH
66 HaxosxeHue 1poOu OT Yuciia M Yrciia 1o ero Apodu 1
67 TekcToBBIC 3a/1a4M HA HAXOXKJICHHUE JPOOU O YHCIIa U 1
YHCIIa TIO €r0 IPOOH
68 Penrenne TekCcTOBBIX 3a/1a4 1
69 3aaun Ha HAXOXKJCHHE APOOU OT YKCIIa U YKCIIa 110 1
ero mpobu
JIpoOHEBIE BEIpAXKEHUSA 5
70 [TonsiTHe APOOHOTO BBHIPAYKEHHSI 1
71 JeiicTBust HaJ OOBPIKHOBEHHBIMH JIPOOSIMH 1
72 HaxoxaeHnne 3HaueHni IpOoOHBIX BBIPAKEHHH 1
73 IToBTOpenue Tembl «HaxoxaeHue ancia mo ero 1
npobu. J{poOHBIE BEIpaXKEHUSD)
74 KonTtponsHas pabora Ne6 110 TeMe «YMHOXKEHUE U 1
JleJIeHHE YUCeI»
§4. OTHOIICHNS U TPOTIOPIHU 19 OTHOIIeHNsT; BBIPRXEHHWE OTHOIICHUS B Haxonute oTHOIEHUS ABYX YHCEIL.
OTHolIeHHS 5 nporeHTax. [Ipormopiuy, OCHOBHOE CBOMCTBO Cocrasnarte nponiopiuu. [IpumeHsaTs
75 Koppekuus 3Hanuii 1o TeMe «Y MHOKEHWE U JIEICHUE 1 MIPOTIOPIINY. [psamas " oOpaTHasi | OCHOBHOE CBOMCTBO IIPONOPIIMH MTPH PEIICHUU
uncemn» OtHoieHue. [IpoleHTHOE OTHOIIIEHUE IBYX MPOTIOPIIMOHANBHBIE 3aBUCUMOCTH. Macmitab. 3aga4. HaxoauTh HEM3BECTHBIN YJICH
quce JlivHa OKpY>KHOCTH M miomaab kpyra. Llap. niportopiuu. OnpenensTh 3aBUCUMOCTb
76 OTHoIIeHHE ABYX BEJIMYMH U B3aUMHO OOpaTHBIX 1 BenM4MH. M300paxkars 00beKTH B MaciiTaoe.

BCIINYMH

BeluucnsiTh 1uHy OKpY>KHOCTH U ILIOIIAb
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77 OTHOIICHHUE IBYX YUCEI, ABYX BEIMYHH C PA3HBIMHU 1 KpyTa.
€AMHUIIAMH U3MEPEHUS
78 3agauu Ha OTHOIICHHUSI 1
79 Pemenne 3a1a4 Ha OTHOIICHHS 1
IIpomopruu 3
80 IIpomoprius 1
81 Pemenvie 3a1a4 Ha IPOMOPIINIO 1
82 O06o0menne marepuana 1o TemMe «OTHOUICHUS H 1
IPOIOPLIUID)
IIpsimMast ¥ oOpaTHAs IPOIIOPILHMOHAILHBIE 3aBUCHUMOCTH 4
83 [psiMmo mponopuroHanbHEIE U 00PaTHO 1
NPONOPLUUOHAIBHBIE BETUUYMHBL
84 Pemennie 3a1a4 ¢ TOMOIIBIO TPOTIOPITHH 1
85 Pemenwne 3amaq u ypaBHeHUH, 3aIFICAHHBIX B BUIE 1
IPOTIOPIUH
86 Kontponbhas pabora Ne7 mo teme «OTHOIICHHS H 1
IPOIOPLIUID)
Maciitad 2
87 Koppexkuus 3nanuii no reme «OTHOLIEHUS U 1
nponopuuny. [lonstue macmraba. Yrenue macirada
88 IIpakTideckoe mpuMeHeHne NOHATHS MaciTaba 1
JIMHa OKPY)KHOCTH M IJIOLIA]Ib Kpyra 2
89 OxpyXHOCTB U e€ deMeHThl. DopmMyna s 1
HaXOK/ICHUS JUTMHBI OKPYXHOCTH TI0 JITIMHE €€
pazuyca ¥ 1o AJHHe e€ fuamerpa
90 Kpyr u ero snemenTtsr. @opmMyina A1 HAX0XKISHUSL 1
TUIOIA/IN KpyTa
[lap 2
91 ap. Chepa. Mx 3nemMeHTH 1
92 Penrenne TekCcTOBBIX 3a/1a4 1
93 KoutpossHas padora Ne8 1mo teme «OKpYKHOCTB. 1
Kpyr. [Tap»
§5. llomoxuTeNbHBIE M OTPHUIIATENbHBIE YUCIIA 13 Koopaunatnas mpsmasi. Mzobpaxenne uucen | [IpuBoaute mpuMepsl  HCIIONB30BaHUS B
KoopauHnatsl Ha npsiMoit 3 TOYKaAMH KOOPJIUHATHON OPSAMOM. | OKPYXKAIOLIEeM MHUpE  IOJIOKUTEIbHBIX |
94 Koppekius 3nanuii o teme «Macitad. OKpyKHOCTb. 1 Koopaunater Ha mpsimoii. [IpoTrBOnoNoXKHBIE | OTPUIATENRHBIX Yncel. M300paxaTh TOUKaMU
Kpyr».. OTpuLarenbHble 4kciia Ha KOOPAMHATHOM yrcna. Monynb uncina. MHOXKECTBO MENBIX | KOOPJUHATHOH TIPSMOH TIOJOXKHUTENbHBIE U
IpAMOii yucen. CpaBHeHue  uuncen. V3MeHeHue | oTpuUarenbHble  4Hucia.  XapaKTepH30BaTh
95 O0603HaueHNEe paMOHABHBIX YHCEN Ha KOOPIUHATHON 1 BEJIMYUH. MHOKECTBO  LeNbIX yncen. CpaBHUBaThL U

IPSIMOiL

YIOPSAIOYHUBATH YUCIIA.
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96 ITocTpoeHue TOYEK Ha KOOPAMHATHOW IIPSIMOI 1
IIpoTHBONIONOXKHBIC YHCIIA 2
97 Yucna, IpOTUBOINOJIOKHBIE JAHHBIM. 1
98 [TonsTHA LIENBIX, TPOTUBOIIOIOKHBIX M B3aUMHO 1
00paTHBIX Ynces. YpaBHEHHUS
Moayis unciia 2
99 [lonsTHe MOy ISt 1
100 | HaxosxaeHue 3Ha4CHUIT BEIpRXKEHUH, COAEPIKAIINX 1
MOAYJb. Y paBHEHHUS
CpaBHEHHE YHCEI 3
101 | [IpaBuia cpaBHEHHUS TONOKUTEIBHBIX U 1
OTPHLIATEIBHBIX YHCEI
102 | CpaBHEHHE pallMOHATHHBIX YUCEI 1
103 | Pemenue ynpaxHeHHH Ha CpaBHEHUE HATYPaIbHBIX 1
qHCeN
H3MmeHeHne BETHYMH 2
104 | IlonsTHe «M3MEHEHUE BEITMYUHBIY 1
105 | Pemenue ynpaxHeHUI HA M3MEHEHHE BEIMYNH 1
106 | KourpoarHas pabora Ne9 mo teme «I1omoKUTENbHBIE 1
U OTPHIATENEHBIC YHCIIAY
§6. CnoxxeHHe ¥ BEIYUTaHUE MOJIOKUTEIBHBIX U 11 CroxeHne 4nces ¢ MOMOIIBI0 KOOpAHHATHOW | POpMyNIHpoOBaTh M 3alUCHIBATH C ITOMOIIBIO
OTPUILIATEIBHBIX YACEII npsiMoii. Cllo’KeHHWe OTpHUIATENbHBIX 4YKcel. | OyKB  CBOMCTBAa JNEHCTBHH  CIOXEHHUS |
CroeHue Ynces ¢ TOMOUIBI0 KOOPIMHATHOW NpsSIMOU 2 CroxeHue yrcen ¢ pa3HbIMH 3HAKaMU. BBIYUTAHUS c MOJIOKHUTENEHBIMU u
107 Koppexknus 3Hanmii 1o reme «IlonoxxurensHpie U 1 OTPUIATENIFHBIMUA YUCIIAMH, TPUMEHSTH JUIS
OTpUIaTeNbHbIE Ynciay. CII0KeHNE MOTOKUTEIBHBIX npeoOpa30BaHMs YHCIOBBIX BEIPAKEHHH.
W OTPUIATENBHBIX YUCET C TIOMOIIBIO KOOPIMHATHON
IpsAMOi
108 | Pemenne ympaxunenuiiT mno Teme «CioxeHue 1
HOJIO’KUTENFHBIX ¥ OTPHLATEIBHBIX YHCET C TOMOIIIBIO
KOOPJAMHATHOM NPSIMON»
CoKeHHE OTPUIATEIBHBIX YHCET 2
109 | IlpaBuiio ci10KeHUs] OTPULATEIILHBIX YHCEI 1
110 | CaoxeHue OTpHLIATENBHBIX YHCEI 1
CI10)KeHHEe YKCEN C PAa3HBIMU 3HAKAMU 3
111 | IlpaBuio CIIOKEHHUS YHCEN C Pa3HBIMH 3HAKAMH 1
112 | CnoxeHue ynces ¢ pa3HbIMU 3HAKAMU 1
113 | Pemenne ympaxueHuil mo teme «CloKeHHE YHCEIl C 1

Pa3HbIMH 3HAKaAMM)»
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Briunranue 3
114 | IIpaBuio BBIYUTAHU MOJIOKUTENBHBIX u 1
OTPUIIATEIHLHBIX YUCEIT
115 Brrautanue NoJ0KUTEIBHBIX U OTPUIIATEIIBHBIX YHCEI 1
116 | Pemenne 3a7a4 o TeMe «Bpruntanue 1
TIOJIO’KUTEIIEHBIX U OTPUIATESILHBIX YHACEIDY
117 Kourponsnag pabora Nel0) 1o teme «CioxkeHue u 1
BBIYMTAHME  MOJOKHMTEABHBIX M OTPHMIATEILHBIX
YUCEe»
§7. YMHOXCHHUE U IEJICHUE IMOJI0KUTEIBHBIX U 12 Ywmuoxkenue. [enenue. Panmonansabie yncna. | opMyaupoBaTh U 3alUCHIBATH C TTOMOIIBIO
OTPUIIATEIBHBIX YUCEIT MHO3keCcTBO paIMOHAIBHBIX yucen; | OyKB CBOWCTBA YMHOXCHHS U JCIICHUS YHUCEI,
YMHOXEHHE 3 m MPUMEHATh I TIPeoOpa3oBaHUs YHCIIOBBIX
118 | Koppeknus 3Hamuii 1o Teme. «CloxkeHwe u 1 PAllMOHAILHOC TMC/I0 KAk OTHOWICHUE T, TIC | pppaskennii.  BBINONHATL — BBHIYMCIEHHS — C
BEIUMTAHUE  TOJOKHTEIBHBIX W OTPHIATCIBHBIX M —nenxoe 9ueio, n- HATYPANbHOC HHCIIO. | phanyoHanbHEIME YHCIAMH.
gyricea» [IpaBWIO YMHOXEHHUS IBYX OTPHIIATEIBHBIX Cpasnenue patnOHAIBHEIX “mceit.
YyICeN M YHCEN C PA3HBIMU 3HAKAMHU Apndmeririeckie Aeucrsit €
119 | YMHOXEHHE YHceN ¢ Pa3HBIMHU 3HAKaMHU 1 PalMOHaTbHBIMA qucnaMu. - Ceoiictsa
120 | CpoiicTBa YMHOXXEHUS TPH YMHOXXCHHHM YHCEN C 1 apH(QMETHYICCKHX AACHCTRIH ¢
PASHEIMH 3HAKAMH palMOHATBHBIMU YHCIIAMH.
Jlenenue 3
121 [IpaBwuiio neneHus ABYX OTPULIATENBHBIX YHUCENT U 1
YHCEJI C pa3HbIMU 3HAKAMU
122 | leneHne JIBYX OTPHUIATENBHBIX YHCET M YHCEN C 1
pasHBIMH 3HAKAMHU
123 | Pemenne  ympaxkHeHwit 1m0 Teme  «/lemenue 1
TIOJIOXKUTENIbHBIX U OTPUIIATESIILHBIX YHUCEID)
PanmoHanpHble Yyncia 2
124 [ToHsTHE panMOHAEHOTO YKCIIA 1
125 3anuce pallMOHAIBHOTO YUCHA 1
126 | KourpoarHas pabora Nell 1o teme «YMHOXKEHHE U 1
JEJICHHE MMOJOKUTENLHEIX U OTPUIATEILHEIX YUCEIY
CBoMCTBA JICUCTBUI ¢ pAlIMOHAILHBIMU YK CIAMU 3
127 | Koppekuus 3HaHUH 110 TeMe Y MHOXKEHHUE U JICICHUE 1
ITOJOKMTENBHEIX M OTPUIIATENLHEIX YACEID
CBOJCTBA CJIOKEHHUS M YMHOKCHUS
128 CBoiicTBa NEUCTBUIM C pallMOHATBHBIMU YUCIAMU 1
129 JelcTBUA ¢ ONOXKUTENBHBIMU U OTPULIATEILHBIMU 1
YHCIIAMHU
§8. Pemenne ypaBHeHMI 15 Packpeitre cko0ok. Koaddunmenr. Pemate mpocreiiline ypaBHEHUsST Ha OCHOBE
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PackpriTie ckoOok 3 [TonoGuBIe caraemele. Pemenne ypaBHEHHH. | 3aBHCHUMOCTEH MEXTY KOMITOHEHTaMHU
130 | IlpaBuiio pacKkpbITUSI CKOOOK 1 apupMeTHyeckux  JAeHCTBHH.  PackpwiBaTh
131 | PackpbiTue ckOOOK IPHU YIPOLICHUH BBIPAKESHUH 1 CKOOKM  TpH  YOPOILICHWH  BBIPAKEHHM.
132 | Obobmaroriee moBTOpeHue 1Mo TeMe «JleicTBus ¢ 1 DopMyITHpOBaTH oTipe/ieTIeHre
IIOJIOKUTEIbHBIMU U OTPUIATEIILHBIMHU YHUCIIaAMI) Koo durmenTa. [TpuBoaMTH noJ00HbIE
Kosbdumment 3 cmaraemple. PemaTth 3amaud ¢ MOMOIIBIO
133 | Koadpdumument 1 YPaBHCHHH.
134 | KoadduimeHT npyu ynpouieHun BeIpaKeHUH 1
135 | VmpolieHi€e BRIpaXCHHM, COACPKAIINX 1
KOd(h PUITHEHTHI
[Tono0OHbIe cnaraeMble 3
136 | [logoOHble cnaraeMble 1
137 | llpuBenerne TOMOOHBIX  claraeMbiX. PerieHne 1
YpaBHEHUI
138 | 3agaum, penraeMbie C MOMOIIBIO YpaBHEHHUH 1
139 | Kourpoarnas pabora Nel2 1o teme «Ilomgo0HEIE 1
cliaraeMble»
Perienue ypaBHeHUM 4
140 | Koppekmus 3Hanuit o Teme «llomoOHbIe ciiaraempiey. 1
Kopenp ypaBHeHUs
141 | JluneitHOE ypaBHEHHE 1
142 TekcToBble  3amadyy, pemiaeMple C  MOMOIIBIO 1
ypaBHEHUI
143 | Pemenue 3a1a4 ¢ IOMOUIBbIO YpaBHEHUH 1
144 KonTponbHas pabora Nel3 mo teme «Pemenue 1
YPaBHEHUI»
§9. KoopauHaTs! Ha IJIOCKOCTH 13 CTpouTh NEepHEeHAUKYIAPHbIE U apajuIeIbHbIC
IlepneH MKy pHBIE PSMbIE 2 npsiMble. CTPOUTH Ha KOOPIUHATHOM
145 | Koppekus 3HaHui 10 TeMe «PenieHue ypaBHEHU. 1 IUIOCKOCTH TOYKH U (PUTYPHI TI0 331aHHBIM
[leprienauKynsipHBIE TPsAMBIE, OTPE3KH M JIyuu. Ux KOOpAWHATaM; ONPEAEISTh KOOPAUHATHI
MTOCTPOCHUS Touek. M3BiekaTh HH(OOPMAIUIO U3 TAOJHIl U
146 | [locTpoeHue nepreHINKYISPHBIX MPSIMBIX 1 JIarpamM, BBITTOIHSTH BEIYUCIICHUS 110
ITapajienpHBIE IPSIMBIE 2 TaOJIMYHBIM JIaHHBIM, CPAaBHUBATh BEIMYHHEI,
147 ITapannensHbie npsiMble, OTPE3KU U Tyun. Mx 1 HaxOIUTh HaUOOJIbIIICE U HANMEHBLICE
TIOCTPOCHHS 3Ha4YeHus  Ap. BeIMonHATE cOop
148 PacnonokeHre npsiMbIX Ha MIIOCKOCTH 1 MH(OPMALIMU B HECTOXKHBIX CIIydasix
KoOpIMHATHAS IIOCKOCTD 3 ,JIPEICTaBISATh HHPOPMALUIO B BUE TaOIHL U
149 | Cucrema koopaunar. KoopanHaTHas mI10CKOCTb. 1 AnarpamMm.

Koopaunate! Touek. AGcumccel. OpuHaThI
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150 | IlocTpoeHue TOUEK B KOOPAMHATHON IIOCKOCTH 1
151 | Pemenue ynpaxxHeHUH Ha MOCTPOEHHE KOOPAMHATHON 1
TUIOCKOCTH
CronbuaThle guarpaMMbl 2
152 | [oHsTHE CTONOYATHIX ¥ KPYTOBBIX nuarpaMm. UreHue 1
JuarpaMm
153 | IloctpoeHue cToa04YaThiX U KPYTOBBIX JHATPAMM. 1
I'paduxu 3
154 | I'padukn. Urenne rpaduKoB 1
155 | IlocTpoeHue u ureHne rpaduKoB 1
156 | Pemenme ynpaxuenuii mo teme «I papuxu» 1
157 Kontponsnas pabora Nel4 no teme «KoopauHaTel Ha 1
IJIOCKOCTH
IloBTOpenue. Pemenue 3amag 18
158 Koppekuuss 3Hanuit mo Teme «KoopauHaTtel Ha 1
wiockocTr». CroXeHHe W BBIUMTaHWE Jpobeli ¢
Pa3sHBIMH 3HAMEHATEISIMH.
159 YMHOXEHUE U AefieHre 0OBIKHOBEHHBIX APOOeH. 1
OTHOIICHHS Y NPOIOPLUMH. 3aJaYi HA IPOLICHTEL. 2
160 OTHOIIEHHS ¥ IPONOPIMH. 3a1a4X Ha IPOLIEHTHI. 1
Pemenue 3amau Ha MPOUEHTHI 1
161
IlonoxuTeNbHBIC M OTPULIATENBHBIC YUCTA. 2
162 [lonoxuTtenbHbIe U OTPULIATENBHBIC YUCTIA. 1
163 JlelicTBUS ¢ TIONOXKUTENHLHBIMHA U OTPUIIATELHBIMU 1
YHCIaMU
Ci0keHue 1 BBIYMTAaHUE TOJ0KUTEIbHBIX U 2
OTPHIIATEIBHBIX YHCEI
164 CroxeHue U BBIYUTaHWE OTPUATEIbHBIX YUCEI 1
165 CroXeHue ¥ BBIYMTAaHUE YHCell C Pa3HBIMU 3HAKaMH 1
YMHOKEHHUE U JIeJIeHUE MTOJOKHUTENbHBIX H 2
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OTPULIATEILHBIX YHCEI
166 YMHOXEHUE U JICICHUE OTPUIIATCIBHBIX YUCEIL. 1
167 YMHOXEHHUE U JISJICHUE YHUCEN C Pa3HBIMHU 3HAKaMH 1
Pemenue ypaBHEHUN 5
Pemenue ypasaeHuii 1
168 yp
169
Hrorosas xouTponbHas pabora Nel5 1
170 " o o
Koppeknust 3HaHni 10 HTOrOBOIH KOHTPOJILHOM paboTe 1
HUTOTI'O: 170

IIpn paspabGorke paboueil mporpamMmbl B TEMaTHYECKOM IUJIAHHPOBAHHUHN JOJDKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJIB30BAHUS BJIEKTPOHHBIX (IU(PPOBBIX)
00pa30BaTEeIbHBIX PECYPCOB, SIBISIONINXCS Yy4YeOHO-METOAUYECKUMH MaTepuajaMu (MYyJIbTUMEIHUWHBIC HPOTrpPaMMBbl, 3JIEKTPOHHBIE YUYEOHUKH M 3aJlaUuHUKH,
9JICKTPOHHBIE OHUOJMOTEKH, BUPTyIbHBIE JaOOPAaTOPHUHM, WUTPOBBIE MPOrPAMMBI, KOJUICKIIUM LH(MPOBBIX O0OPa30BATEIBHBIX PECYpPCOB), HCIOJIB3YyEMBIMHU IJIsI
OO0ydeHHMsI M BOCIHMTAHMS Pa3IWYHBIX TPYNIl MOJb30BaTENIEH, IPEJACTABICHHBIMH B 3JIEKTPOHHOM (IIM(POBOM) BHJAE W PEATUIYIONIMMH JIHIAKTHUUYECKHE
Bo3moxHocTH KT, conepxanne KOTOPhIX COOTBETCTBYET 3aKOHOJATEIILCTBY 00 00pa3oBaHMU.
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