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MNOACHUTEJIbHASA 3AIIMCKA

OBIIIAA XAPAKTEPUCTUKA VYYEBEHOI'O [MTPEJIMETA
«MATEMATUKA»

Ilpumepnass pabouass mnporpamMma IO  MaTeMaTHKe  Jis
oOywaromuxcss 5—9  kjaccoB  pa3paboraHa Ha  OCHOBEC
denepadbHOTO TOCYAApPCTBEHHOTO OOpPa30BaTEIIBHOIO CTaHIapTa
OCHOBHOTO 00Imero oOpa3oBaHUs C Y4YETOM H COBPEMEHHBIX
MHUPOBBIX TpcOOBaHUM, NPCABIBISICMBIX K MaTEMaTHYECKOMY
00pa3oBaHUIO, U TPAIUIHUN POCCHUIICKOTO O0Opa30BaHUs, KOTOPHIC

obecrieunBaroT OBJIAACHHUC KIOYCBBIMHU KOMIICTCHIIUAMM,
COCTABJIAIOIIMMU OCHOBY [JJid HCIHOPCPBLIBHOI'O 06pa3OBaHI/Iﬂ u
caMoOpa3BuUTuUs, a TaKXC IICJIOCTHOCTH 06HIeKyJ'H>TypHOFO,

JIMIHOCTHOTO W TIO3HABaTEIBHOTO pa3BUTHA oOOydaromuxcs. B
paboueit mporpamMmme YyYTEHBI HWACHW U ToIoKeHUs KoHienmun
pa3BUTHS  MaTeMaTH4YeCKOro  obOpa3oBaHusi B  Poccwuiickoii
denepanuu. B smoxy mnmdpoBoit Tpancopmanmum Bcex cdep
YeJIOBEYECKON MJESATEeIIPHOCTH HEBO3MOXXHO CTaTh OOpa3oBaHHBIM
COBPEMCHHBIM  YEJIOBEKOM  0e3  0a30BOHl  MaTeMaTHYCCKOU
MOATOTOBKH. Y’X€ B IIKOJIE MaTeMaTHKa CIYXHT OIIOPHBIM
OpeAMETOM JUISI M3YYEHHUS CMEXKHBIX IUCHHUILUIMH, a IOCJIE MIKOJIBI
peanbHOMI HEOOXOAUMOCTBIO CTaHOBUTCS HEOpEepBIBHOE
oOpa3oBaHue, 4TO TpebyeT MOJIHOLICHHOH 0azoBoWt
obmeob6pa3oBaTeIbHON MOATOTOBKH, B TOM qUCIIe "
MaTeMaTH4CCKOU. DTO OOYCIJIOBJICHO TEM, YTO B HAIM JTHH PACTET
YHUCIIO npodeccuii, CBSI3aHHBIX c HEMOCPEACTBCHHBIM
IpUMEHEHHEM MaTeMaTHUKH: W B cdepe PKOHOMHKH, U B OM3HEce,
W B TEXHOJIOTHUYECKHUXO0JIaCTIX, U Jake B TyMaHHTapHBIX cdepax.
Takum o00Opa3oM, KpPyr IIKOJIBHUKOB, JUISI KOTOPBIX MaTeMaTHKa
MOJKET CTaTh 3HAYHUMBIM

OPEeAMETOM, PACIITUPSICTCSI.

IIpakTudeckasi MOJIE3HOCTh MAaTEMaTUKU OOYCJIOBJICHA TEM, 4YTO
e€ mpeaMeTOM SIBISIOTCS (PyHIAaMCHTaJbHBIC CTPYKTYPBI HAIIIETO
MHUpa: MPOCTPAHCTBEHHBIE (OPMBI M KOJIWYESCTBEHHBIC OTHOIICHUSA
OT TPOCTEHINNX, YyCBAaMBAaEMBIX B HEMOCPEACTBEHHOM OMNBITE, IO
JIOCTATOYHO CJIOKHBIX, HCOOXOIUMBIX JUISI Pa3BUTHs HAYYHBIX H
NPUKIAAHBIX uUAcH. bBe3 KOHKPETHBIX MaTEMaTHYCCKHX 3HAHUN
3aTPYAHEHO MMOHHUMAaHHE MPHUHIIUIIOB yCTPOICTBA M HWCHOJIB30BAHUA
COBPEMECHHOM TEXHUKH, BOCIIPUSITHEC u HHTEPIIPCTAIUS
pa3HOOOpa3HOW COLMAIBbHOW, DOKOHOMHYECKOM, ITOJUTHYCCKON
uHpopMmanuu, Matodp(PeKkTUBHA TMOBCEAHEBHAs TNpaKTHYeCKas
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eATenbHOCTh. KaXToMy deJloBeKYy B CBOCH JKHU3HU MPUXOIUTCS
BBIMOJTHIThL PAcUY€Thl W COCTABJSATH AaJTOPUTMBI, HAaXOIUTh H
OpUMEHATH  (QOPMYHIBI, BIAACTh IMPAKTUYSCKUMH TpUEMaAMUA
TEOMETPHUYECCKUX M3MEPEHUIH M MOCTPOCHHUN, YUTATh MH(OpMAIIHIO,
MNPEACTABIICHHYIO B BHJC TaOJIMI], [UarpaMM U rpa¢)uKoOB, >KUTh B
YCIOBHSAX HCONPEHCIEHHOCTH MW IOHHUMATh  BCPOSTHOCTHBIN
XapakKTep CIIy4YaWHBIX COOBITHH.

OIDHOBPEMEHHO C pacurupeHueM cdep NMpUMEeHEHUs MaTeMaTUKHA
B COBpPEMEHHOM oO0mecTBe BCcE Oojiee BaXXHBIM CTAaHOBUTCS
MaTeMaTUYCCKHH  CTWJIb  MBIIUICHUS, IPOSBIISIONIHICT B
omnpenesIiEHHBIX YMCTBCHHBIX HaBBIKax. B Tmpoliecce H3ydcHUs
MaTeMaTHKHU B apceHall MPUEMOB U METO/IOB MBIIIIJICHUS YeIOBEKa
€CTECTBCHHBIM 00pa30M BKIIIOYAIOTCS WHAYKIUS W JCTYKIIHS,
0000I1IeHNEe U KOHKPETU3AIUsl, aHAJIU3 U CUHTE3, KiIaCCU(PUKAIIUS
W cucTeMaTrusanus, adcTparupoBanue u aHanorusi. OOBEKTHI
MaTeMaTHYEeCKUX yMO3aKIIOYCHUH, MpaBuila UX KOHCTPYUPOBAHUSA
PacKphIBAaIOT MEXaHU3M JIOTHYECKUX ITOCTPOCHHUM, CIIOCOOCTBYIOT
BBIPa0OTKE yMeHUs GOpMYITHPOBATH, 0OOOCHOBBIBATH U NOKA3bIBATH
CY)XJI€HUSI, TE€M CaMBbIM pa3BHUBAIOT JOTHYECKOE MBINIJICHUE.
Benymiasi pojip IPUHAIICKUT MaTEeMaTUKE U B (OPMUPOBAHUU
aITOPUTMHUYCCKONH KOMMOOHCHTHI MBINUICHUS W BOCHHUTAHUU

YMEHUN AercTBOBATH o 3aJIaHHBIM aJiropuTMam,
COBEPILICHCTBOBATh H3BECTHBIE W KOHCTpPYyUpOBaTh HOBbIE. B
mpoIecce pelieHus 3ajady — OCHOBOW y4eOHOW AesTCIIbHOCTH Ha

ypoKax MaTeMaTHuKH pa3BUBAIOTCSI TaK)Xe TBOpYECKass |
OpUKIIagHAsT CTOPOHBI MBIIIJICHUS.

OOyuenne MaTteMaThke OaéT BO3MOXXHOCTH pa3BUBATh Y
00y4arUINXCsi TOYHYIO, PAllMOHAJIbHYIO U MH(GOPMATUBHYIO peYb,
YMCHUC oTOUpaTh Hamnboee IMOJIXOSIIIINE SI3BIKOBBIC,
CUMBOJIMYECKHE, rpaduyueckue cpeacTtBa JJisi  BbIPAXKCHUS
CYXKJIEHUI M HArJISIAHOTO UXIIPEACTABICHUSI.

HeoO0xoauMbIM KOMIIOHEHTOM OOIIEH KyJIbTYpPhl B COBPEMCHHOM
TOJKOBAaHUHM SIBJISISTCSI 0OO0Iee 3HAKOMCTBO C METOJaMHU MO3HAHMUS
JICHCTBUTENIBHOCTH, MPEACTABJICHUE O NpeJAMeTe H MeToAax
MAaTeMaTHUKH, UX OTJIMUYUA OT METOIOB JPYIrHX CCTCCTBCHHBIX H
TYMaHUTApHBIX HayK, 00 OCOOCHHOCTSX IPUMCHCHHUS MaTeMaTHUKH
JUISL pelIeHUs] HAay4HbIX W MOPUKIAJIHBIX 3aaad. Takum oOpazom,
MaTeMaTHYeCKOe 00pa3oBaHUE BHOCHT CBOU BKJIa]l B (DOPMHUPOBAHUC
OOMICHKYIBTYPHI YCIOBCKA.

M3ydyeHne MaTeMaTHKH TaKXKE CIOCOOCTBYET ICTCTHYCCKOMY
BOCIIMTAHUIO YCJIOBCKAa, ITOHMMAHUIO KpPacoThl W U3SIISCTBA
MaTeMaTUYeCKUX PACCYXKIACHUH, BOCHPHUITHIO TI€OMETPHYCCKUX
(bopM, yCBOCHUIO UICH CUMMETPHH.
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HEJIM 1 OCOBEHHOCTU M3YYEHMA VYEBHOI'O IIPEIMETA
«MATEMATHKA». 5-9 KIIACCBI

HpI/IOpI/ITCTHLIMI/I I CJIIIMH 06y‘ICHI/Iﬂ MareMaTuke B 5—9 Kjaccax
ABJIAIOTCA

— ¢opMHUpOBaHHE LEHTPAJIbHBIX MAaTEeMaTHUUYECKUX IOHSITHI
(duciio, BeJIWYWHA, reoMeTpudecKas durypa, nepeMeHHasl,
BCPOSITHOCTh, (QYHKIIHUs), OOCCICYHBAIOIIUX IPECMCTBEHHOCTh U
[IEPCIEKTUBHOCTh MAaTEMaTHYECKOro 0Opa3zoBaHusi 00y4arOIINXCS;

— IIOABCACHHUC 06yqa}0mnxc;1 Ha AOCTYIIHOM AJIs1 HUX YPOBHC
K OCO3HAaHHUIO B3aWMMOCBJA3M MATEMATHKHW W OKPYXKaAIIETO MHpPAa,
IIOHMMAaHHUEC MAaTCMAaTUKHU KaK 9YaCTHu O6H.ICI>1 KYJIBbTYPBbI YCJIOBCUYECCTBA,

— pa3BUTHE WHTEIJICKTYAJIILHBIX W TBOPUYECKUX CIIOCOOHOCTEH
00y4Yarommxcsi, IO3HABATCILHOW AaKTHBHOCTH, WCCICA0BATCIBCKUX
YMEHHUN, KPUTUYHOCTH  MBILIJIEHUSI, HWHTEpeca K  H3YUYEHHUIO
MaTeMaTHKU;

— ¢dopmMupoBaHUEe G yHKITMOHAITBHON MaTeMaTHYeCKOU
rPaMOTHOCTH: yYMEHHsS pPaclo3HaBaTh MPOSBICHUS MaTEeMaTHYECKHUX
MMOHSTUI, OOBCKTOB M 3aKOHOMCPHOCTEH B pEaJIbHBIX >XH3HCHHBIX
CUTyaUHsIX W TMpH HM3YYSHUH JPYyTUX ydeOHBIX IPEIMETOB,
MPOSIBJICHHST 3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, HOopMyJIMpOBaTh MX
Ha s3bIKE MATEMaTHKH H CO3JaBaTh MAaTEMaTHYCCKHUE MOJICIH,
IIPUMCHSITh OCBOCHHBIM MaTEMAaTUYCCKUI ammapar s pPeUICHUs
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/a4, HHTSPIPETUPOBATh U OL[CHUBATH
IMOJIYYCHHBIC PE3yIbTAaThI.

OCHOBHBIE JIHHUW COJIEpKaHHUs Kypca MaTeMaTuku B 5—9
kiaccax: «Uwciia u BBIYUCICHUs», «Alrebdpa» («Anredpaundeckue

BBID@OXKEHUSI», «YpaBHEHHS U  HEPABEHCTBa»), «DyHKIHN,
«['eomerpusi»  («I'eomerpuueckue ¢GUIypsl H WX CBOHCTBay,
«3mepenne TreoMeTpUYECKUX  BeIUYUH»), «BepostHocTE 1

CTaTUCTUKa». JlaH HbIe JTMHUHM Pa3BUBAIOTCS MapaJUICIIFHO, KaXXIaas B
COOTBETCTBHHU C COOCTBEHHOHN JIOTHMKOM, OTHAKO HE HE3aBUCHMO OJHA
OT ApPYroi, a BTECHOM KOHTaKTe U B3aumojaeicreuu. Kpome storo, ux
00BeAUHSICT IOTHYECKas COCTAaBJISIOMAS, TPAJUIIMOHHO TMIPUCYIIas
MaTeMaTHUKEe M IIPOHU3BIBAIOIIAas BCE MaTeMaTHYECKHE KYpPCHl |
comepxkarenbHble JMHUH. CdopmynupoBanHoe B DenepalibHOM
rocyJapCTBEHHOM OQR30BaTEJIbHOM CTaHJapTe OCHOBHOI'O 0OIIero
oOpa3zoBaHust TpebOBaHWE «yMETh ONEPUPOBATH  IOHSITHUIMU:
ompeneneHUe, akcuoma, Teopema, J0Ka3aTeabCTBO;  yMEHHUE
pacrio3HaBaTh WCTHHHBIC U JIOXKHBIC BBICKA3bIBaHUS, IIPUBOIUTH
MIpUMEPHl U KOHTPIIPUMEPHI, CTPOUTH BBICKA3BIBAHUA W OTPHUIIAHUS
BBICKA3bIBAaHUI» OTHOCUTCSI KO BCEM KypcaM, a (opMHUpOBaHHUC
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JIOTHYECKUX YMEHHUM pachpenessiercss o BceM rojaMm OOydeHHus Ha
YpOBHE OCHOBHOro ooOmero odpazoBanus. Coneprxanne oOpa3zoBaHus,
COOTBETCTBYIOIIEE NMPEAMETHBIM pe3yJibTaTaM ocBoeHuUsi [IpumepHoi
pabodeit TporpaMMmbl, pacOpeiesIEHHBIM II0 ToJlaM OOydYeHwUs,
CTPYKTYPUPOBAHO TakKuM 00Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
MIPUHIATTHATbHBIM BOMIpocam oOyuyaromuecs oOparanuck
HEOJIHOKPATHO, YTOObI OBJIAJ[CHHE MATEeMAaTHYECKUMHU MOHSITHSIMH U
HABBIKAMH OCYIICCTBIISIJIOCh MOCJICIOBATEIBHO W IOCTYIATEIIBHO, C
COOJIFOACHUEM TIPUHIIMIIA NPEEMCTBCHHOCTH, a HOBBIC 3HaHUS
BKJIIOYAJIMCh B OOIIYI0 CHCTEMY MaTeMaTHYECKHX IMPE/ICTaBICHUN
oOydaromuxcsi, pacmupsass u yriyonss e€, o0pa3ys nOpodHbIe
MHOECTBCHHBIC CBSI3H.

MECTO VYYEBHOI'O IIPEIMETA «MATEMATUKA» B YYEBHOM
IUTAHE

B COOTBETCTBHU c denepanbHBIM roCyIapCTBCHHBIM
0o0pa3oBaTeIbHBIM CTAHAAPTOM OCHOBHOTO OOMIero oOpa3oBaHUs
MaTeMaTHUKAaSBIACTCS 00A3aTEIIFHBIM IPEAMETOM Ha TAHHOM ypPOBHE
oOpazoBanusi. B 5—9 kiaccax yueOHBII mpenmer «MaremaTHka»
TPaAUIIMOHHO W3yYaeTCs B paMKax CICAYIOMINX yIYEOHBIX KypCOB: B
5—6 knaccax — Kypca «MaremaTukay, B 7—9 Kiraccax — KypCOB
«AnreOpa» (BKIJItOYash  3JEMCHTBI  CTaTHUCTUKU H  TCOPHUU
BepositTHocTei) u «["eomeTpus». Hacrosimeld mporpaMmoii BBOIUTCS
CaMOCTOSITEIIbHBIN YIeOHBIH KypC «BepOosSTHOCTh U CTATHCTHKA».

Hacrosimieit nmporpamMmoil mnpeaycMaTpuBaeTCsl BbIIACJIICHUE B
y4eOHOM IUJaHe Ha HM3y4YeHHEe MaTeMaTuku B 5—6 kiaccax 5
YUEeOHBIX 4aCOB B HEJIEJIIO B TEYECHHUE KXKIOT0 roja oOydeHus, B 7—9
KJIac cax 6 y4YeOHBIX YacoB B HEICIIO B TEUCHHE KaXXIOTO Troaa
obOyueHwus,Bcero 952 y4ueOHBIX Haca.

TemaTtuueckoe IUIAHUPOBAHUE YUEeOHBIX KypCOB u
pEeKOMEHIyeMOe paclpeleJIeHue yIYeOHOTO BPEMEHH IJISI U3yUCHUSA
OTACIBHBIX TEM, MPEIJI0KEHHBIC B HACTOSIIEH mporpamMme, Hamgo
paccmaTpuBaTh ~KaK ~ OPHUMCPHBIC  OPUCHTHUPHI B  ITOMOIIb
COCTaBUTEJII0O aBTOPCKOW pabodel IporpaMMbl M MOpPEXKIEe BCEro
yuuTeno. ABTOp pabodeil mporpamMMmBl BIIpaBe YBEIHYHUTH WITH
YMEHBIINUTH NPEAJI0KEHHOE YHUCI0 Y4YEOHBIX 4acOB Ha TEMY, YTOOBI
yriiyouThscsi B TEMaTHKYy, Oojiee 3aMHTEPECOBABIIYIO YUYEHHKOB, MU
HampaBUTh YCWJIMS Ha MPEOAOJICHHWE 3aTpydHeHHU. JlomycTnmo
TaK)Ke JIOKAJIIbHOE IepepacupeeiieHue U NepecTaHOBKa DJIEMEHTOB
coJepkaHusT BHYTPH JaHHOTrO Kilacca. KoindecTBO HMPOBEPOUYHBIX
paboT (TeMaTHYECKHH U HMTOTOBBIA KOHTPOJIb KadeCTBa YCBOCHHSA
y4eOHOTO MaTepualia) U UX THII (CaMOCTOSITeIbHbIE U KOHTPOJbHBIC
paboThl, TECTHI) OCTAIOTCS HA YCMOTPEHUE yuuTess. TakKe yduTeiab
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BIpaB€ YBEJIUYUTh WJIN YMCHBIINTH YHCIO Y4YEeOHBIX UacoB,
oTrBenEHHBIX B IlpumepnHoii paboueii mporpamme Ha oOoOuieHue,
IIOBTOPEHUE, CHCTEMaTHU3AIHUIO 3HaHUH 00yJaromuxcs.
EanHCTBEHHBIM, HO IPUHIIUIINAIBHO BaXKHBIM KPUTEPUEM, SIBISICTCS
JIOCTHIKEHHE PEe3yJIbTaTOB OOYy4YeHHs, YKa3aHHBIX B HACTOsIIEH
mnporpamMmme.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS
YYEBHOI'O IIPEAMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMA

OcBoenue ydeOHOro mpeamera «MaremMaTuKa»  JOJHKHO
obecrnieynBaTh JOCTHIKEHHWE Ha ypPOBHE OCHOBHOTO 0OIIero
o0pa3zoBaHHUsl CJEAYIOMIUX JIMYHOCTHBIX, METAlpPEeIMETHbIX U
MPEeAMETHBIX 00Pa30BaTEIILHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIudHOCTHBIC pE3ydabTaThl OCBOCHHS IPOrpaMMBI  y4eOHOrO
npeamera «MareMaTukKa» XapaKTepHU3YIOTCS:

[TaTpuoTrveckoe BOCHHUTAHHUE:

MPOSIBJICHUEM UHTEpeca K NPOUUIOMY M HACTOSIIEMY POCCUNUCKON
MaTeMaTHUKH, I[EHHOCTHBIM OTHOMIEHHEM K JTOCTHIKCHHUSIM
pPOCCUMCKHUX MaTeMaTHKOB HM POCCHUHMCKOM MaTeMaTHYECKOM
MIKOJIbI, K UCHOJIb30BAHUIO dTHUX JIOCTHXXEHHUU B JAPYTrUX HayKax U
OpUKJIagHBIXChepax.

['paxkmanckoe W AyXOBHO-HPABCTBEHHOE BOCTIHTAHME:

TOTOBHOCTHIO K BBINOJHEHUIO OOS3aHHOCTEH TpakxJaHWHA WU
peanu3anuu €ro IpaB, IIPEJICTABICHHEM O MAaTCeMaTHYCCKUX
OCHOBax (YHKIIMOHUPOBAHUs PAa3JIUMYHBIX CTPYKTYpP, SIBJIICHHUM,
npoleayp TpaKIaHCKOTO obmecTBa (BBIOOPHI, OMNPOCHI U TIP.);
TOTOBHOCTBIO K OOCYXICHHUIO PTHYCCKUX HPOOIIEM, CBSI3aHHBIX C
OPaKTUYCCKUM IIPUMCHCHUCM JOCTHIXKCHUIN HayKH, OCO3HAHUECM
BaXXHOCTH MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B ACATCIBHOCTH
Y4YEHOTO.

TpynoBoe BocmuTaHue:

YCTAaHOBKOM Ha aKTHUBHOE Yy4yacTHE€ B PEUIEHUM NPAKTHUECKHUX
3a7a4 MaTeMaTHYEeCKOW HAaINpaBJIEHHOCTH, OCO3HAHHEM BaXKHOCTHU
MaTeMaTUYeCKOro oOpa3oBaHUsI HAa NPOTSDKEHUHM BCEH KHU3HU IS
ycnemHoil  npodecCHOHAIIBHON  JASSITENBHOCTH W pPa3BUTHEM
HEOOXOJIMBIX YMEHHH; OCO3HAaHHBIM BBIOOPOM U IOCTPOCHUEM
WHJIMBU1yaJbHOM TPAaeKTOPHU 0Opa30BaHMs M )KU3HECHHBIX IUIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

DCTETHYECKOE BOCIIUTAHHUE:

CITOCOOHOCTERIO K SMOIIMOHAITBHOMY u ACTETHUECCKOMY
BOCIIPUSITUKD MaTEMaTUYECKUX OOBCKTOB, 3aJay, pPCIICHUM,
paccyXIaeHHH; YMEHUIO BUCTH MaTeMaTHICCKHUE
3aKOHOMEPHOCTHU B UCKYCCTBE.
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HGHHOCTI/I Hay4YHOT'O TIO3HAHUA:

opueHTanueil B [AEATEJIbHOCTH Ha COBPEMEHHYIO CHUCTEMY
HAyYHBIX MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHSA
4JeJoBeKa, NpUpOAbl U 00lecTBa, IIOHMMaHUEM MaTeMaTHYeCKOM
HayKH Kak c@epbl 4YeJIOBEYECKOW JesITeIbHOCTH, JTamnoB €&
pa3sBUTHUsI W  3HAYMMOCTH Uil  Pa3BUTHUSA  LUBWIN3AIHU;
OBJIAICHUEM SI3BIKOM MAaTEMaTHKH M MAaTEeMaTHYECKOW KyJIbTYpOii
KaK CpeACTBOM TIIO3HAHUSI MHUpa; OBJAJACHUEM NOPOCTECHIINMU
HaBBIKAMH MCCIEI0BATEIbCKON AE€ATEIBHOCTH.

dusnueckoe BocnuTaHue, HOPMUPOBAHUE KYJIBTYDPBI 3J0POBbS 1
3MOIMOHAIBHOTO OJIATOMOTy Hs:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTHYECKHe 3HAHUsI B HHTEepecax
CBOETO 3J0pOBBS, BEIACHHUS 30pPOBOTO OOpa3za >XU3HHU (310pOBOE
nuTaHue, CcOaJaHCUPOBAHHBIM PEXKHUM 3aHSITUH W OTIbIXA,
perynsipHas (Qu3ndeckasi aKTHUBHOCTB); CHOPMHUPOBAHHOCTHIO
HaBbIKa pedJICKCHUU, IMPU3HAHUEM CBOCIO IIpaBa Ha OINHUOKY U
TaAKOTO K¢ MpaBa APYroro 4ejioBeKa.

JKOJOTHYECKOE BOCIHMTAHHE:

OpHeHTanue Ha IPUMEHEHHE MaTeMaTHYCeCKHUX 3HAHUHN I
peureHusi 3amad B OOJIACTH COXPAHHOCTH OKPYIKArOIIECH Cpelibl,
MJIaHUPOBAHUs  MOCTYNKOB W  OIIGHKH WX  BO3MOYHBIX
OOCIIEACTBAN JJIA OKPY’KAIOIIEeH Cpeabl; OCO3HAHHEM TII00aIBbHOTO
XapakTepa IKOJIOTHUIECKUX MPOOIEeM M ITyTeH UX pEmIeHHS.

JIMYHOCTHBIC PE3yJIbTaThl, 00CCICUMBAIOIINE ATANTALMI0 00YUAIONIEToCs K
M3MEHSIOIINMCS YCIIOBHSM COIMATBHOM M IPUPOTHOM CPEIbl:

FOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBHUSIX HEOIPEACIEHHOCTH,
MOBBIIICHUIO YPOBHS CBOCH KOMIETCHTHOCTHU Y€pe3 MPAKTHYCCKYIO
JICITEIbHOCTh, B TOM YHCIIC YMCHHUE YYHUTHCS Yy APYTHUX JIIOJCH,
npuodperaTh B COBMECTHOMN JSSITEJIbHOCTH HOBBIC 3HAHUS, HABBIKH U
KOMIIETCHIIMH U3 OIbITA APYTUX;

HCOOXOMUMOCThIO B (DOPMUPOBAHUU HOBBIX 3HAHUI, B TOM YHCIIC
(GopmynupoBaTh WUJCH, IMOHSTHUS, THIOTE3bI 00 O0O0BCKTaX WU
SIBJICHUSIX, B TOM YHCJIe paHee HE U3BECTHBIX, 0CO3HABATH ACUIIUTHI
COOCTBCHHBIX 3HAHWH M KOMICTCHTHOCTCH, IUIAHUPOBATh CBOE
pa3BHUTHE;

CIIOCOOHOCTHIO 0CO3HaBaTh CTPECCOBYIO CHUTYAIHIO,
BOCIIPUHUMATH CTPECCOBYIO CHTYAIlMKO KaK BBI3OB, TPEOYIOLIUN
KOHTpPMEp, KOPPEKTUPOBATh NIPUHUMACMBIC PCIICHUS U ACUCTBUS,
¢dopmynupoBaTh W OUEHUBATH PHUCKU H  IIOCJICACTBUSI,
dopMHUpPOBATH OTBIT.
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METAIIPEJIMETHBIE PE3VJIbTATBI

MerarnpeaMeTHble Pe3yabTaThbl OCBOCHHSI MPOrPaMMbl  y4eOHOTO
npeaMera «Marematuka XapaKTePU3YIOTCS OBJIaJICHUEM
VHUBEPCANbHLIMU — HO3ZHAGAMENbHBIMU  OCUCMBUAMU, YHUBEPCATbHLIMU
KOMMYHUKAMUSHBIMU OCLICMEUSIMU U YHUBEPCALbHLIMU PeZyIAIMUGHBIMU
oelcmeusimu.

1) YVuueepcanvivie HO3HAGAMENbHBIE — OCUCMEUL — 00eCnedusanm
Gdopmuposanue  6a308bIX  KOZHUMUBHLIX — NPOYECCO8  0OYYATOUWUXCSL
(oceoenue MemoO08 NOZHAHUSL — OKPYAHCAIOWe20 Mupd, npuMeHeHue
JIO2UMECKUX, UCCAe008AMENbCKUX — Oonepayuti, yMmeHuti pabomams ¢
ungopmayuetl).

basoBrle ornyeckue IeUCTBUA:

— BBISIBIAATH W XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKHU
MaTEeMaTUYECKUX OOBEKTOB, MOHSITHH, OTHOWIEHUH MEXAY
MMOHSITHUSIMH; popmynupoBarb onpeaeeHus! MOHSITHH;
yCTaHaBJINBATh CYILLIECTBEHHBIN IIPU3HAK KJaccU(UKaIH,
OCHOBaHUS JUIsI 00OOIIEHUSI U CPaBHEHUSI, KPUTEPUH MTPOBOJIUMOTO
aHaJin3a;

— BOCHpUHUMATh,  (popmynaupoBaTh M  npeoOpa3oBBIBATH
CY>XJICHHUSI: YTBEPAUTCIbHBIC U OTPHULIATEIIbHBIC, SIMHUYHBIC, YaCTHbIC
u o0IIre; yCIOBHbBIC,

— BBISIBIISITH MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3ZH U
nporuBopeunst B paKTax, JaHHBIX, HAOIIOICHUSX U YTBEPXKJICHUSX;
npemjaraTb KPUTEPUHM IJIsl  BBIABJICHHSA 3aKOHOMEPHOCTEH U
NPOTUBOPEUU;

— JienaTh  BBIBOABI C  HCIIOJIB30BAHMEM 3aKOHOB  JIOTHKH,
NEeNYKTUBHBIX 1 MHIYKTHUBHBIX YMO3AKJIIOYCHUH, YMO3aKIIOYEHUN I10
AHaJIOTUH;

—  pasbuparTh J0OKa3aTeIbCTBA MaTEMaTHYECKHUX YTBEPKICHHUH
(rIpsiMble U OT MPOTHUBHOIO), IIPOBOJUTH CAMOCTOSITEIILHO HECIOKHBIC
JIOKa3aTeabCTBa MaTeMaTHYeCKUX (akros, BBICTpanBaTh
apryMeHTalHIo, IIPUBOAUTH IIPpUMeEPHI u KOHTPIPUMEPHI;
00OCHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;

— BBIOMpaATh CcHoco® peuieHus: ydeOHOH 3anaun (CpaBHUBAaTH
HECKOJIbKO BapMaHTOB PEILICHMs, BEIOMpAaTh HanOoJee MOIXOISIINN C
y4E€TOM CaMOCTOSTEIBHO BBIICICHHBIX KPUTECPHUEB).

BazoBrie uccinenoBaTelbCKue JEHCTBUS:

— HUCIIOJb30BaTh BONPOCHI KAaK HUCCJIEIOBATEJILCKUNA UHCTPYMEHT
MMO3HAHUS; (OPMYIHMPOBATH BONPOCHI, (DUKCUPYIOIIHE TPOTUBOPEUHE,
mpoOieMy, CaMOCTOSITEIPHO YyCTaHAaBIWBAaTH HCKOMOE M JIaHHOE,
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(popMupoBaTh TUIIOTE3Y, ApTYMEHTHPOBATEH CBOIO MO3UIIHMIO, MHEHHUE;

— IMPOBOJUTH MO CAaMOCTOSITCIILHO COCTaBIICHHOMY ILIaHY
HCCJIOXKHBIH SKCHOCPUMCHT, HeOoIbIIoe HUCCIICIOBaHUC o
YCTaHOBJIEHUIO ocobeHHoCTeH MaTEeMaTHIECKOTO 00BeKTa,
3aBUCUMOCTEH 00BEKTOB MEX Iy COOOi;

— CaMOCTOSITeTIbHO (POopMyJTMpOBaTH OOOOIIEHUS W BBIBOJBI I1O
pe3yibTataM MpoBEeAEHHOTO HAOJIOICHUSI, UCCIICOBAHUS, OLICHUBATH
JIOCTOBEPHOCTBH ITOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000 IICHUI;

— IMPOTrHO3UPOBATh BO3MOKHOE pa3BHUTHE IMpoIecca, a TaKKe
BBIJIBUTaTh MPEAIOJOKCHUSI O €ro pa3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmei:

— BBISIBJISITH HEJIOCTATOYHOCTH M M30BITOYHOCTH HMHQOpMAIHH,
JIaHHBIX, HEOOXOMMBIX IJIsI PEIISHUs 3a/1a4u;

— BBIOUPATH, aHaJIM3UPOBaTh, CHUCTEMaTHU3UPOBATH "
WHTEPIPETUPOBATh HHGOOPMAIMIO pPa3IMYHBIX BUIOB U  (opM
IpeICTaBIICHHUS;

— BBIOWpATH dopmy peJICTaBICHUS nHDOpMaIuu u
WJLTIOCTPUPOBATh pellaeMble 3a7ad4d CXeMaMH, JuarpaMMaMi, WHOU
rpauKoil U UX KOMOWHAIUSIMU;

— OLICHMBATh HaASKHOCTH HWHOOpPMAIMHM IO KPUTEPHSIM,
MPEIIOKSHHBIM yUHUTEIEeM 281971 chOopMySIMPOBAHHBIM
CaMOCTOSITEIbHO.

2) Vhugepcanvhvle KOMMYHUKAMUGHBIE 0eliCmEUst 00eCneyusaion
chopmMuposaHHOCmMb COYUATLHBIX HABLIKOG 00)UAIOUUXCAL.

OO01enue:

— BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKICHHS B COOTBETCTBUU
C YCIOBHUSIMH W LEISIMHA OOIICHHS; sICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOYKY 3PCHHsS B YCTHBIX M ITMCBMCHHBIX TEKCTaxX, JaBaTh
IMOSICHCHHUS MO XOAY PCIICHUS 3a/la4d, KOMMCHTHUPOBATH MOJIyYCHHBIHN
pe3ybTarT;

— B XOoAe OOCYXICHHUs 3aJaBaTh BOMNPOCHI II0 CYIICCTBY
o0cyxmaeMoi TeMBI, TPOOJIeMbI, perraeMoi 3aadr, BBICKA3bIBATh
UIeHu, HaIleJIeHHBIE Ha TMOWCK pEMmIeHHUs; COMOCTaBIISITH CBOH
CYXXICHUS C  CYXJICHHUSMH  JPYyruX  yYaCTHUKOB  JUajora,
oOHapyXWBaTh pa3indde W CXOJCTBO MO3UIIHUN; B KOPPEKTHOM
dopme popmynmupoBaTh pa3HOTJIACHS, CBOHU BO3PaXCHUS;

— MIPEACTABIISITh PE3yJILTAThl PEIICHUs 3aJadid, dKCICPUMCEHTA,
WCCIICIOBAHUS, IIPOEKTa; CaMOCTOSITeJIbHO BBIOHpaTh (dopmar
BBICTYIUICHUSI ¢ Yyd4ETOM 3ajJad IpPE3CHTAllUd U OCOOCHHOCTEH
ayIUTOPHH.
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CoTpyaHUYECTBO:

— [OOHHUMATh U HCHOJb30BATh MpEUMYyIIeCTBAa KOMaHIHOW U
WHAWBUIYJTbHOU padoThl npu peueHuu Y4eOHBIX
MaTEMaTHYECKHUX 3a7ad;

— OpUHUMATH I[€JIb COBMCCTHOU JCSITCIBHOCTH, IMJIaHUPOBATH
OpraHU3alMi0 COBMECTHOW paboThl, pacHpencisaTh BHUABI padoT,
JIOTOBapUBaThCs, OOCYXKIaTh IMPOIECC U  pe3ylibTaT padoTh;
0000maTs MHEHHUSI HECKOJILKUX JIIOIEH;

— y4YacTBOBaTh B TIPYNHOBBIX ¢opmax paboTwel (00CYyXKIeHUS,
0OMEH MHEHHUSIMH, MO3TOBbIC IITYPMBbI U JIP.); BBIMOJHSATH CBOIO 4aCTh
paboThl M KOOPAMHUPOBATH CBOM JEWCTBUSI C JPYTUMH 4YJeHAMH
KOMaH/IbI;, OI[CHUBATh Ka4eCTBO CBOETO BKJIaJla B OOMIWI MPOAYKT MO
KpUTEpUSIM, C(HPOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

3) Vuusepcarvuvie  pezynsamuemnvie  Ocucmeus obecneuusarom
Gdopmuposanue cmMblCI068bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCMU.

CamoopraHu3aius:

— CaMOCTOSITeJIbHO COCTaBJsATh IUIAH, AaJrOPUTM pEIICHUs
3amaun (MM ero 4YacTh), BBIOMpATh CMOCO0 pemeHus ¢ y4ETOM
UMCIOIIUX CsI  PECYypCcoB U  COOCTBCHHBIX  BO3MOXKHOCTCH,
apryMEHTHPOBATh U KOPPCKTUPOBATH BapUAHTHI PCLICHUN C y4&éTOM
HOBOM WH(pOpMAIHH.

CaMOKOHTPOJIb:
— BJIQJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoIecca
U pe3yJbTaTa PCUICHUs] MaTeMaTHYCCKOMN 3a/1auH;
— TIpeABUICTh TPYAHOCTH, KOTOPbIE MOLYT BO3HUKHYTH I[pPHU
pelIeHUU 3aJavu, BHOCUTh KOPPCKTHUBBI B JCSATCILHOCTh Ha OCHOBEC

HOBBIX 00OCTOSITCIIBCTB, HaWJEeHHBIX omruboK, BBISIBJICHHBIX
TPYIHOCTEMN;

— OLIEHUBAaTh COOTBETCTBUE pe3ynbrara J1€ATEJIbHOCTH
IIOCTABJIICHHOW [EJIU U  YCJIOBHUSAM, OOBSICHATH MPUYUHBI

JOCTHKEHUSI WM HENOCTHXKEHHUSI LIEJIH, HAXOAUTh OMIMOKY, IaBaTh
OLICHKY IPHOOPETEHHOMY ONBITY.

[TPEAMETHBIE PE3YJIbTATBI

IIpeamernbie pe3ynbTaTbl ocBoeHUs I[IpumepHod paboueid
MIPOrpamMMBbl 10 MaTE€MaTHKE IPEACTaBJICHBI O rogaM OOydeHHs B
CIENYyIOIIUX pa3jenax NporpamMMmbl B paMKaX OTJAEIbHBIX KypCOB: B
5—6 knaccax — Kypca «MaremaTnka», B 7—9 kiraccax — KypcCOB
«Anredpa», «I'eomerpusa», «BeposiITHOCTb U CTATUCTHUKA.

Pa3BuTHe norunyeckux NpeacTaBI€HUN U HABBIKOB JJOTHYECKOTO
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MBINIJICHHUA OCYIICCTBIIACTCA HA IPOTAKCHHUU BCEX JICT o6yquI/m B
OCHOBHOM IIKOJIC B paMKax BCECX Ha3BaHHBbIX KYpCOB.
Hpe;:(nonaraeTcx, YTO BBIITYCKHHK OCHOBHOW MIKOJBI CMOXET
CTPOUTH BbICKa3bIBaAHUsA " OTpULIaHUA BI:ICKa3I:IBaHPII>i,
pacnno3dHaBaTb MCTHUHHBIC U JIOXKHBIC BbICKa3blBaHHWA, MPUBOAUTH
IpUMEpPhbI U KOHTPIIPUMEPHI, OBJIAACCT MOHATHUAMU: OIIPCACIICHUC,
axKCruoma, Teopema, 10Ka3zaTrCJIbCTBO — MW HAYYUTCS UCIIOJIB30BaTh
HUX IMMPHU BBIITIOJTHECHHU N y‘-Ie6HI)IX 58 BHey‘-Ie6HI)IX 3aga4.
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ITPUMEPHASA PABOYASA NPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKAY. 5-6 KTACCbI

HEJN U3YYEHMSA YUEBHOI'O KYPCA

TIpuoputeTHbIMU 1EJISIMA O0yYCHHUSI MaTeMaTuKe B 5—6 Kiraccax
SIBIISIFOTCSI:

— nOpoaobkeHue (OPMHUPOBAHHUS OCHOBHBIX MAaTEMaTHYCCKHUX
IMOHSTUHI (aucio, BCJINYHUHA, reoMeTpuYecKas durypa),
o0ecIieYnBarOINX MPEESMCTBEHHOCTh u IICPCIICKTUBHOCTh
MaTEeMaTHYECKOTO 00pa30BaHUs O0YyJaIOMIUXCS;

— pa3BUTHE HHTEJUIEKTYaJIbHBIX M TBOPYECKHUX CHOCOOHOCTEH
00y4armMuXCcsi, IO3HABATEJIbHON AaKTUBHOCTH, HCCIIECI0BATEIbCKUX
YMEHHUH, HHTepeca K U3yUYCHHI0O MAaTeMaTHKU;

— TnoJaBeAeHHE O0y4YarolIMXCs Ha JOCTYITHOM JJIsi HUX YPOBHE K
OCO3HaHHUIO B3aMMOCBSI3M MaTEeMaTHKH U OKPYKAIOIIET0 MUPA;

— (opmupoBanue GyHKIIMOHATBHON MaTeMaTHYeCKOU
rPaMOTHOCTH: yMEHHsS paclo3HaBaTh MaTeMaTHUYECKHUE OOBEKThI B
peasibHbIX >KHU3HEHHBIX CHTYAlHsX, MPUMEHSTh OCBOCHHBIC YMEHUSI
JUTST peuieHus IMPaKTUKO-OPUCHTUPOBAHHBIX 3ajmad,
WHTEPIIPECTUPOBATh MOJYYCHHBIC PE3yJIbTaThl U OIICHUBATh HUX Ha
COOTBETCTBHE MPAKTUUYESCKON CUTYaIHH.

OCHOBHBIC JIHHUH COJCpXKaHUs Kypca MaTeMaTHKu B 5—06
Kjlaccax — apudmMmeTHyeckas ¢ TreoMeTpuYecKas, KOTOpPHIC
pa3BHUBAIOTCS MapalicJIbHO, KaXXJass B COOTBETCTBHU C COOCTBCHHOM
JIOTUKOW, OJHAKO, HE€ HE3aBHCHUMO OJ[HA OT JPYroi, a B TECHOM
KOHTAaKT€ M B3auUMOJEHUCTBUHU. Takxke B Kypce MPOUCXOAUT
3HAKOMCTBO C 3JICMCHTaMU aJreOphl U OMUCATCIBHON CTATHCTUKU.

N3ydenne apudpMeTHUECcKOro MaTepuaiga HadMHACTCSI  CO
cUCTeMAaTH3allUd W pPa3BUTHUS 3HAHUH O HATypaJIbHBIX YHCIIaX,
MOJIYYCHHBIX B HadYaIbHOW mrkojie. [Ipu 3TOM COBEpIICHCTBOBaHUE
BBIYUCIUTEIBHON TEXHUKU U (POPMHUPOBAHNE HOBBIX TEOPETUICCKUX
3HAHUH COYCTACTCS C Pa3BUTHEM BBIYUCIUTCIBHOU KYJIbTYPHI, B
YaCTHOCTH C OOYYCHHUEM MPOCTCHIIUM TpuéMamM TMPUKUIKUA H
OIICHKH PEe3yJbTaTOB BBIUYHCICHUI. V3ydeHue HaTypaldbHBIX YHCEI
IpomoiKaeTcs B 6 Kjlacce 3HaKOMCTBOM C HAaYaJIbHBIMH MTOHSITHSIMA
TEOPUHU JICITUMOCTH.

Jpyroii KpymnHbIA OJI0K B COACPKAHUH apUPMETUICCKON TUHUU —
3T0 Apobu. Hawamo wu3ydeHHUS OOBIKHOBEHHBIX MW JICCSITHUYHBIX
npobeli oTHECeHO K 5 kiaccy. DTO TEpBBIA dTall B OCBOCHHUH
Ipo0ei, Korga MOPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMU,
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MOHATUSIMH TeMBI. [Ipu 3ToM paccMoTpeHNEe OOBIKHOBEHHBIX TPOOeHi
B IOJIHOM O00BEME IpEALISCTBYET M3YyUYCHUIO IAECATHYHBIX ApOOei,
9TO IIEJIECOO0pa3HO C TOYKU 3PCHUS JOTHUKH H3JI0KEHUS UHCIOBOU
JIMHWM, KOT1a IpaBWyia ACHCTBUN C AECITHYHBIMH APOOSMH MOXXHO
000CHOBATH YK€ M3BECTHBIMHU AJITOPUTMAaMU BBINIOJTHCHUS ACHCTBUMN
C OOBIKHOBCHHBIMU APOOSIMHU. 3HAKOMCTBO C ISCATHYHBIMU IPOOSIMU
pacmupuT  BO3MOXXHOCTH A IIOHHUMaHHUSA  OOYyJarOIIMMUCS
MPUKIATHOTO IPUMCHCHUS HOBOW 3alKMCH NPU H3YUYCHHUU JIPYTUX
NpEeAMETOB W IPHU IPAKTUUYCCKOM HCHojJb30oBaHuu. K 6 kiaccy
OTHECEH BTOPOW »HTam B U3yYEHUHU ApOOEH, TaAe MPOUCXOIUT
COBEPIICHCTBOBAHME HABBIKOB CpaBHEHUS W Ipeodpa3oBaHUS
IpoOeli, OCBOCHHE  HOBBIX  BBIYUCIHUTCIBHBIX  AJITOPUTMOB,
OTTaYMBAaHUE TEXHUKH BBIYHUCICHHWN, B TOM YHCJIE 3HAYCHUH
BBIpaKCHUH, COJIEp)KAINX U OOBIKHOBEHHBIC, W AECITHYHBIE ApOOH,
YCTaHOBJICHHEC CBs3CH MEXKIAY HHUMH, pPAaCCMOTPCHHE MPUEMOB
pemeHus: 3amad Ha apodOu. B wHawame 6 kiracca TIPOUCXOIHUT
3HAKOMCTBO C MOHSATHEM IIPOIICHTA.

OCOOCHHOCTHIO HW3YYCHHUS IIOJOXKUTCIBHBIX M OTPHUIATECIBHBIX
9HuCeNl SABISCTCS TO, YTO OHH TaK)XE€ MOTYT paccMaTpPUBATHCS B
HECKOJIbKO »dTamoB. B 6 Kilacce B Hagajie HW3YyYCHHUS TEMBI
«IToJIOKUTEIIBHBIC U OTPUIATCIBHBIC YHCIIa» BBIJICISICTCS IMOATEMA
«Ilenpre uncna», B paMKaxX KOTOPOIf 3HAKOMCTBO C OTPHUIIATEIbHBIMHU
YUCIaMH W ACHUCTBUSAMH C IMOJOXHUTEIbHBIMHU M OTPHULATEIHLHBIMUA
YHCJIAMHM MPOUCXOJUT Ha OCHOBE COJEPKATEJIBHOTO IMOAX0Ja. DTO
MO3BOJISIET HA JOCTYIIHOM YPOBHE IIO3HAKOMHUTH  yYallUXCS
MPaKTHYECKH CO BCEMH OCHOBHBIMHM MOHATHUSIMH TEMBI, B TOM YHCJIE
W C TIpaBWJIaMH 3HAKOB IIPU BBIIIOJHCHUU apUOMETUUCCKUX
JIercTBUi. M3yyeHue palimoHaIbHBIX YUCEII HA 9TOM HE 3aKOHYHTCS,
a OymeT MpOAOJDKEHO B Kypce aireOphl 7 Kjacca, 9TO CTaHET
CIETYIOMIMM TIPOXOAOM BCEX MPUHIUIIHAIBHBIX BOIIPOCOB, TEM
caMBbIM pa3JeJICHUE TPYIHOCTCH OOJierdaeT BOCIPUSITHE MaTepHaa,
a pacmpeieleHHE BO BPEMEHH  CIIOCOOCTBYET  NPOYHOCTH
IpruoOpeTaeMbIX HABBIKOB.

Ilpu oOydYeHHMH pEUICHUIO TEKCTOBBIX 3ajlady B 5—6 Kiaccax
HCHOJIB3YIOTCS apu@MeTHYECKHEe TPUEMBI pCEIICHUS. TeKCTOBBIC
3a7a49M, perraemMple IIpU OTPaOOTKE BEIYUCIUTEIBHBIX HABBIKOB B5—
6 KJaccax, pacCMaTPUBAKOTCS 3a/la4l CICAYIOIIUX BUJIOB: 3a/la4d Ha
JIBUXKCHHWE, HaA  4YacTW, Ha  MOKyHKH, Ha  paboty ©
MIPOU3BOAUTEIIFHOCTD, HA MPOICHTHI, HA OTHONICHUS U TPOTOPIIHH.
Kpome Toro, obOydaromiydecs 3HAKOMSTCS C TMPHUEMaAMH PEIICHUS
3a7a4 IepeOopoM BO3MOXKHBIX BapHaHTOB, ydarcs paboraTh C
uHpopManmel, mpeIcTaBJIeHHON B ¢popMe TaOJHUI U JHarPpaMM.

B ITpumepHoi paboueii nporpaMmme peayCMOTPEHO
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bopmupoBanme MTPOTICIEBTHICCKUX anreOpandecKux
npeacraBieHul. bykBa Kak CHMBOJ HEKOTOpPOro 4YHcCjia B
3aBUCUMOCTH oT MaTeMaTHYEeCKOTO  KOHTEKCTa BBOJIUTCS
MOCTETIeHHO. bykBeHHass CHMBOJINKA MIUPOKO MCITOIB3yETCs TIPEKIe
BCErO JJIs 3aITUCH OOIIUX YTBEPKICHUIN U MPEUIOKCHUH, (OPMYII, B
YaCTHOCTHU JJIsl BBIYUCIICHUSI TEOMETPUUECKUX BEJIUYUH, B KAaueCTBE
«3aMECTHUTEIA» dHucia.

B kypce «Marematuku» 5—6 KJIaccOB MpeAcTaBjieHa HarjsiiHas
reOMETpHsl, HAIIpaBJICHHAs] HAa Pa3BUTHUE OOPa3HOTO MBINUICHUS,
MPOCTPAHCTBEHHOTO BOOOpaKEeHHsI, M300PA3ZUTEILHBIX YMEHUH. ITO
BaXXHBIN dTal B U3YYEHUHU T'€OMETPHUH, KOTOPBI OCYIIECTBIISIETCS
Ha HarJSIIHO-TIPAKTHYECCKOM YPOBHE, OITMPACTCs Ha HarjsiIHO-
oOpa3HOe MBINIJICHHE OOydJaroImuxcs. boapimas pojb OTBOAUTCS
MIPaKTHYIECKOMI JIeSITEILHOCTH, OTBITY, SKCIIEPUMEHTY,
monenupoBaHuio. OOyJaronuecss 3HAKOMSITCS C T€OMETPHUYCCKUMHU
(purypamMm Ha IIOCKOCTH W B MPOCTPAHCTBE, C UX MPOCTCHIINMHU
KOHPUTYpaIMsIMHU, yIaTcs W300pakaTh UX Ha HEJIWHOBAHHON U
KJIETYATOW OyMmare, paccMaTpHUBaIOT UX IpocTeine cBoiicTBa. B
npornecce W3y4YCeHHUS HArsAHOW TE€OMETPHH 3HAHUS, MOJyYCHHBIC
00ydYaromMuMHUCs B HAaYaJIbHOW MIKOJIC, CHUCTEMAaTHU3UPYIOTCSI U
pacmupsoTCs.

MECTO YYEBHOI'O KYPCA B YUEBHOM IIVIAHE

CorymacHo ydeOHOMY muany B 5—6 Kkjaccax H3yd4aercs
UHTETPUPOBAHHBIN TIpeMeT «MaremaTukay, KOTOPbIi BKJIIOYaET
apudmMeTnueckruii Marepuall U HaIJISIIHYIO I'€OMETPHIO, a TaKKe
MHPOIICICBTUYECKHE CBEJICHUS W3 alareOpbl, dJIE€MEHTHI JIOTUKH U
Hadvaja ONnMucaTeIbHON CTaTUCTHUKHU.

VY4aeOHBIM TUTAaH Ha HW3YyYEeHHWE MaTeMaTuku B 5—6 Kilaccax
OTBOJIUT HE MEHee 5 y4yeOHBIX 4YacCOB B HEJIEIIO B TEUCHHE KaXKIOTI0
roja oOydeHus, Bcero He MeHee 340 y4yeOHBIX 4acoB.

COEPXAHUE YUEBHOTI'O KYPCA (ITO TOJIAM OBYUYEHI )
5 Kiacc

Hamypansnsie uucna u Hynv

Harypansnoe wuywncno. Psn nHartypansabix uyncen. Ywucao O.
N300paxxenne HATypaJIbHBIX YHCE] TOYKAMH HAa KOOPIAMHATHOHU
(uucI0BOM) NIPSIMOM.

ITosnumonHast cucrema cuucieHus. PuMckass Hymepanusi Kak
IpUMEp HEMO3UIUOHHOI CUCTEeMBI cuuciaeHus. JlecaTudyHas cucreMa
CUHCIICHHUS.

18



CpaBHEeHHE HATypaJIbHBIX YHCEJ, CPABHEHHUE HATYPaJIbHBIX YHCEN
¢ HynéMm. CrmocobObl cpaBHeHusl. OKPYTrIICHUE HATYypalbHBIX YHCEI.

Crno)xeHue HaTypaJbHBIX YHUCEJI; CBOMCTBO HYJSI MPHU CIOXKEHHUMU.
Beruntanue kak geificTBHE, OOpPaTHOC CIOXCHHUIO. YMHOXKCHHC
HaTypaJdbHBIX YHCEJI; CBOWCTBA HYJS W SIUHUIBI NIPU YMHOXCHHUH.
Henenue kak JeWCTBUE, OOpaTHOC YMHOXCHHUIO. KOMITOHCHTBI
JIeUCTBUH, CBSI3b  MEXKAY  HUMM. ITIpoBepka  pesynbTarta
apudmMeTHdecKoro JercTBus. [lepeMecTUTeIbHOE U cOYeTaTeIIbHOE
CBOIiCTBa (3aKOHBI) CJIOKCHHUS U YMHOXXCHUS, PACIPCICIUTCIBHOC
CBOMCTBO (3aKOH) YMHOYECHHUSI.

Hcmons3oBanne OykB Juis OOO3HAYCHUsT HCU3BECTHOTO
KOMIOHCHTA U 3alUCHU CBOWCTB apU(PMETUUCCKUX ACUCTBUM.

Jenurenn W KpaTHBIE YHCIIA, Pa3JIOKEHUE Ha MHOMXUTEJIH.
IIpocthie u cocrtaBublie unciaa. I[Ipuznaku nenumocTtu Ha 2, 5, 10,
3, 9.J/leieHHE C OCTATKOM.

CrerieHb ¢ HaTypaJIbHBIM ITTOKa3aTeJeM. 3allich YHcia B BUJIIC
CYMMBI pa3psifHBIX CIaracMbIX.

YHucinoBoe BbIpaxeHHUE. BpruncieHue 3HA4YEHUNW YHUCIIOBBIX
BBIpA)KEHUM; NOPSJOK BBINMOJHEHUs AercTBuii. Mcrionb3oBaHue
OpU  BBIYUCIECHUSIX II€PEMECTUTEIBHOTO M  COYEeTaTeJIbHOIro
CBOWCTB (3aKOHOB) CJIOKEHHS YU YMHOXCSHHsI, pPaCTIPeACIUTEILHOTO
CBOMCTBa YMHOYEHHUSI.

/lpoou
TIpencraBieHnne o ApoOM Kak croco0e 3alMCH Y9acTH BEJIUYUHBI.

OObikHOBeHHBIC ApobOu. I[IpaBuiibHBIE W HENpPaBUIBHBIC APOOH.
CwmemanHast ApoOb; MOpeACTaBICHUE CMCIIAHHOW JIpOoOW B BHUJC
HEeNpPaBWJIBHON napoOWM ¥ BBIJACICHHE I[IeJIO YacTH dYHciaa U3
HeNpaBWILHOU ApoOu. M3o0paxkenue ApoOei TOUKaMH Ha YMCIOBOU
npsimoii. OcHOBHOEe cBoWcTBO JnpoOu. CokpaiieHue apoOeii.
IMpuBenenune npobu Kk HOBoMy 3HaMeHaTtelto. CpaBHeHHE IpoOei.

CrnoxeHue U BhIYUTaHue apodeil. YMHOKEHHE U JIeJICHuEe Ipo0eii;
B3aMMHO-0OpaTHBIC IpoOu. HaxoX/IeHrne 9acTH 1eJI0r0 U MEJIOTO T10
€ro 4acTH.

Jlecsatuanast 3anuchk apoOei. IlpencraBienne NeCITUIHOW ApoOH
B BHJC OOBIKHOBCHHO#. I300pakeHHe JECATUYHBIX OpoOcH
TOYKAMHU Ha YUCIOBON mpsiMoii. CpaBHEHHE AECIATHYHBIX APOOCH.

Apudmernyeckue  ACHUCTBUS C  JCCATHYHBIMH  JIPOOSIMU.
OKpyTJieHHe AeCATHYHBIX JTPOOCH.

Pewenue mexkcmosvix 3zaoau
Pemienne TEKCTOBBIX 3amad  apu@METUYECKHM CHOCOOOM.
Pemenune yormdeckux 3amad. PemnieHwe 3amay 1mmepeOOpoM BCeX
BO3MOYXHBIX BapHaHTOB. VICIIOJB30BaHUE TIPH PEIISHUU 3ajiad
19



TAaOJINII U CXEM.

Pemmenne 3apad, cojepKaniux 3aBHCHMOCTH, CBSI3BIBAIOIINC
BEJIMYUHBI: CKOPOCTb, BpPEMS, PACCTOSIHHUE; II€eHa, KOJHUYECTBO,
CTOUMOCTh. ENWHUIIBI UW3MEpeHHus: Macchl, 00BEMa, IICHBI;
paccTosiHuSsI, BpeMeHH, CKOpocTH. CBS3b MEXIy CIUHHUIAMHU
H3MEPEHUS KaXK IO BEIIUIUHBI.

Penrenue oCHOBHBIX 3ajlad Ha APOOH.

TIpencraBieHne NaHHBIX B BHUAE TAOIHI], CTOJIOYATHIX AUATPAMM.

Haznaonaa zeomempus

Harasimasie mpencraBiaeHus o puUrypax Ha INTOCKOCTH: TOYKA,
npsiMasi, OTPE30K, JIyd4, VyroJi, JiOMaHas, MHOI'OYTIOJbHHUK,
OKpPY>XHOCTb, Kpyr. VYroua. IlpsaMmoill, ocTpbelii, Tynol u
pa3BEPHYTHIN yTIJIbL.

Jnmura oTpe3ka, MeTpWYecKHe CeAWHWUIBI JIIUHBL. JlnnHa
JIOMaHO#, MepUMETpP MHOTOYroJibHHUKA. M3MepeHHe W HOCTPOCHHUEC
YIJIOBC TIOMOIIBIO TPAHCOOPTHUPA.

Harnsimapie mnpencraBieHuss o0 (¢GuUrypax Ha I[JIOCKOCTH:
MHOTOYTOJIbHUK; NPAMOYTOJBHHUK, KBaJpaT; TPEYrOJbHUK, O
paBeHCTBe QUTYp.

N3obpakenue ¢duryp, B TOM 4YHCJIE Ha KJeTdaTol Oymare.
ITocTpoenne koHpUrypanuii U3 4acte npsiMmoi, OKpY>XHOCTH Ha
HEJIMHOBAHHOW W KJieTdaTo Oymare. HMcmonb3oBaHHE CBOWMCTB
CTOPOH M YTJIOB IPSMOYTOJILHUKA, KBaJIpaTa.

IInomane MPSIMOYroJibHUKA U MHOTOYT'OJIBHUKOB, COCTaBJICHHBIX
U3 NPSIMOYTOJBHUKOB, B TOM 4YHCIC (GUTYP, U300paKEHHBIX Ha
KieTtdaTtor Oymare. EXMHUIIBI U3MEPEHUS TUIOIIAIN.

Harnsimaple TipelicTaBiIeHUsT O MPOCTPAHCTBCHHBIX (QHIypax:
IPSIMOYTOJTbHBIH napa’JuieyIeITune I, KyO, MHOTOTpaHHUKH.
WM300pakeHre OPOCTEHUINTUX MHOTOTPAHHUKOB. Pa3BEpTkm Kyba u
napajuienieniunena. Co3gaHue MoAeJedl  MHOTOrPaHHUKOB (W3
OymMmaru, MpoBOJIOKH, MIACTHIIMHA U JIP.).

OO0BEM TPSMOYTOJILHOTO Tapajuiesnenunena, kKyda. EaumHunbs
U3MepeHUst o0béMa.

6 KJacc

Hamypansusle uucna

ApudmeTnueckue OEUCTBUS C MHOTO3HAYHBIMHU HATypaJbHBIMHU
YHUCIIAMH. YucioBbie BBIpaXKEHUSI, HOPSAOK JIeHCTBUM,
UCTIOJIb30BaHUE CKOOOK. lVcmosp30BaHME TpPHU  BBIYHCICHHUSAX
MEePEMECTUTEIIFHOTO ¥ COYETATEJIBbHOTO CBOWCTB CIIOXKEHUS W
YMHOEHHUS, pacnpenenmuTeabHOro cBOMCTBA YMHOEHHUSI.
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OkpyTrieHne HaTypaJIbHBIX YHUCEI.

Jlenutenu u KpaTHBIE YUCIIa; HAMOOJIBINUN OOIMUH JICITUTEIb U
HauMeHbIlee o0Iee KpaTHoe. J[eIIMMOCTh CYMMBI U HPOU3BCACHUS.
Jenenue ¢ octaTKkoM.

/lpoou
OOBIKHOBEHHAsI Jp00Ob, OCHOBHOE CBOMCTBO ApOOU, COKpaIlcHUC

npobeii. CpaBHEHHE U yHopsiioYnBaHue Apodeii. Pemenne 3agay Ha
HaXO0XJCHHUE YacTH OT IIEJIOr0 M IIeJOoro Io ero 4dactu. poOHoe
YUCI0 KaK pe3yJIbTaT JeJieHus. lIlpencraBieHue necATUIHON apoon
B BHUJIC OOBIKHOBCHHOU JpOOH W BO3MOXHOCTH IIPCICTABICHUS
OOBIKHOBCHHOU JpOoOHW B BUJC ACCATHYHOU. JlecsTuuHbICe NpoOU U
MeTpudeckass cucrema wmep. Apudmerudeckue JAeUCTBUS U
YHUCJIOBBIC BBIPAKCHUS C OOBIKHOBCHHBIMU U JACCATHYHBIMHU
IpOOsiMU.

OtHomienune. JleieHne B JaHHOM OTHOIICHWHU. Macmtao,
nponopuus. [I[pumenenre nponopuui Mpu peluIeHUM 3aj1ad.

ITonsitTue mnporneHta. BbeluncieHWe IPOILCHTA OT BEJIWYUHBI U
BEIUYUHBI MO €€ MPOIEHTY. BBIpakeHne MpONEeHTOB ACCATHYHBIMA
npoOsimu. Pemrenue 3amad Ha TPOLECHTHI. BhIpa’keHWE OTHOIICHUSA
BCJIMYHUH B MPOIICHTAX.

Ilonosxcumenvusvie u ompuyamenvhovlie Hucia

ITonoxurenbHble U oTpuLaTeabHble yncia. Lleasie uncia. Monynb
4ucia, TeoOMeTpUuYecKass HUHTepOpeTauuss MOAYJIsS  YHucia.
MN3o0OpakeHre dYWucesl Ha KOOPJIWHATHOW TIpsiMOoN. UYWMCIOBBIC
npoMexXyTku. CpaBHeHUEe Yucesl. ApudmMeTHdecKkue JIeHCTBUS C
MOJIOXKUTEJIbHBIMU U OTPULATEJIbHBIMU YHCIaMHU.

IIpssmoyrompHass  cucTeMa  KOOpPIWHAT  HAa  INUIOCKOCTH.
KoopamHaTel TOYKHM Ha IUIOCKOCTH, aOcumcca ©W OpaWHATA.
ITocTpoenue Touek U GpUTyp Ha KOOPAUHATHOU TIIIOCKOCTH.

bykeennvie eviparcenun

IIpumeHneHue OyKB TSI 3alIUCU MaTEMAaTUYCCKHUX BBIPAXKCHUU U
npemioxxenuii. CoiicTBa apudpMeTHIECKUX JeHcTBUU. BykBeHHBIE
BBIP@XXCHUS W UYHCIOBBIE ITOJACTAaHOBKH. ByKBeHHBIE paBeHCTBA,
HaXO0XXJICHHUE HEU3BECTHOTO KOMMOOHEHTa. PDopmyibl; GHOPMYJIBI
nepuMeTpa W IUIOIMAagW NPSAMOYTOJbHHUKA, KBajgpara, oO0BEMa
nmapasuiesieriiiesia u Kyoa.

Pewenue mexkcmosvix 3zaoau
Pemienne TEKCTOBBIX 3amad  apu@METUYECKHM CHOCOOOM.
Pemenune jormdeckux 3amad. PemieHwe 3amay rmepeOOpoM BCeX
BO3MOKHBIX BapHaHTOB.
Pemienune 3apau, coaep’kalux 3aBUCHUMOCTH, CBSI3bIBAIOLIUX
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BEJIMYUHBI: CKOPOCTb, BpPEMS, PACCTOSIHUE; II€Ha, KOJHUYECTBO,
CTOUMOCTB; IIPOU3BOAUTCIBHOCTD, BpeMsi, 00bEM padboThl. EnuHUIIEI
HU3MEpPEeHHsI: MacChl, CTOMMOCTH; pPaCCTOSIHHUSI, BpPEMCHH,
ckopocth. CBsi3p MEXAy COWHHUIAMH W3MEPCHUS KaXJoH
BEIIUYUHEIL.

Penrenue 3aj1a4, CBsI3aHHBIX C OTHOIIICHHUEM,
OPOTNOPLUHUOHATBHOCTBIO BEJINYHH, MpPOLIEHTaAMU; peuleHue
OCHOBHBIX 3a7a4 Ha NPOOHUU IIPOIECHTHI.

OrneHka u OPUKHUIKA, OKpyTJICHHUE pe3ynabTara.

CocraBieHre OyKBEHHBIX BBIPAKCHH 110 YCIIOBHUIO 3aa49H.

IlpencraBienne MaHHBIX C IIOMOINBIO TaOJWUIlT W JUArpaMM.
CronbuaThele AUarpaMMbl: YTeHHE U MOCTpoeHHEe. UTeHne KPYTOBBIX
JuarpaMMm.

Haznaonaa zeomempus

Harasimasie mpencraBiaeHus o (puUrypax Ha INTOCKOCTH: TOYKA,
nopsiMasi, OTpPE30K, JIyd, YyroJl, JoMaHas, MHOTOYTOJbHHUK,
4eThIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYXKHOCTh, KPYT.

BzanmBaOe pacnonoxeHme AByX NOPSIMBIX Ha IIJIOCKOCTH,
napajuieIbHbIC OpsiMbIC, OEPIICH IUKYJISIPHBIC npsiMbIC.
M3MmepeHne paccTOSHUN: MEXAY ABYMS TOYKaMH, OT TOYKH IO
OpsIMOM; QJIMHA MapuUIpyTa Ha KBagpaTHOM CETKe.

N3mepenne W MOCTPOCHWE YTJIOB C IIOMOINBIO TPaHCIOPTHPA.

Bunsl TPEYTroJIbHUKOB: OCTPOYTOJIbHBIH, MPSIMOYTOJIbHBIN,
TYTIOYTOJIbHBIN; paBHOOEIPEHHBIMH, PaBHOCTOPOHHHUIM.
YHeThIpEXYTroiabHUK, pUMeEpPbI YeThIPEXYTOJIBHUKOB.

I[IpsiMOyTOJIBHUK, KBaapaT: HCIOJb30BAaHUE CBOWCTB CTOPOH,
yrinoB, nuaroHalieii. M3oOpaskeHue reoMeTpuydeckux ¢uryp Ha
HEJIMHOBaHHOW OyMmare ¢ HCIIOJIb30BaHUEM LHUPKYJs, JHWHEHKH,
yroJibHuKa, Tpancnoprupa. [locrpoenus Ha kiieryaTo Oymare.

ITlepumerp wmHoOroyrosjgpHuka. Ilousitne 1utomEanu GUrypbl;
eauHUNbl u3dMepeHus: I1uomanu. I[IpubnmxkEéHHOEe H3MeEepeHue
mwromani  Guryp, B TOM YHCIE€ Ha KBaJIpPaTHOM CETKe.
IMpubnuxéHHOoe W3MEpeHHEe JJIUHbI OKPYXXHOCTH, IJIOIIAIH
Kpyra.

CumMmeTrpusi: HeHTpalibHasi, OceBasi U 3epKajibHAasT CUMMETPHH.
[TocTpoenne cUMMETPHUYHBIX (UTYP.

Harnsinaele npencraBiieHHss O INPOCTPAHCTBEHHBIX (Urypax:
napajiesienures;, Kyo, npusMa, nupamuia, KOHyC, HUJIHHIAD, IIap
n cdepa. HMzobOpakeHHe TPOCTPAHCTBEHHBIX Guryp. Ilpumepsr
pa3BEPTOK MHOTOTPAHHHMKOB, LMJIMHApa Hu KoHyca. Co3naHue
MoOJeJIe IMPOCTPAHCTBEHHBIX ¢Guryp (M3 Oymaru, IpPOBOJIOKH,
MJTAaCTHIIMHA U JIP.).
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ITousitTne o00BEMa; enuHUNBl U3MepeHHss o00BéMa. OO0BEM
OPsIMOYOJIBHOT'O mapajuiejienuiiena, Kyoa.
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IUIAHUPYEMBIE ~ TIPEAMETHBIE ~ PE3YJITATBl ~ OCBOEHUS
MIPUMEPHOM PABOUEN ITPOTPAMMBI KYPCA (II0 TOJIAM
OBYYEHHUSI)

OcBoenne yuebHOro kypca «MaremaTtnka» B 5—6 Kilaccax
OCHOBHOI HIKOJIBI JIOJDKHO O0ECHeYUBaTh JIOCTHIKEHHUE CIICAYOLINX
MIPEIMETHBIX 00pPa30BaTEIILHBIX PE3YJILTATOB:

5 kiacce

Yucna u evluucnenusn

— ITornMaTtes 1 mpaBMWIBHO yNOTPEOJSITE TEPMHUHBI, CBSI3aHHBIE C
HaTypaJbHBIMH  YHCJIaMH, OOBIKHOBEHHBIMH U  JECATUYHBIMHU
JIPOOSIMH.

— CpaBHUBaTh W  yHNOPSAOYMBATH  HaTypajdbHbIE  4YHCIA,
CpaBHMBaTh B HPOCTECHIIMX CIy4asx OOBIKHOBEHHBIE ApooOwH,
JIECSITUYHBIE IPOOH.

— COOTHOCUTH TOYKY Ha KOOPJAWHATHOM (YHMCIIOBOI) NpsIMOU C
COOTBETCTBYIOIIMM €M YHCJIOM M H300pakaThb HaTypaJbHBIC YHCJIIA
TOYKaMH Ha KOOPJHMHATHOHW (YHCIOBON) MPSIMOMU.

— BemonasaTe apudmernueckue ASHCTBHS C HaTypalbHBIMU
YHUCJIaMU, C OOBIKHOBEHHBIMH JAPOOSIMH B IIPOCTECHIINX CIIydasiX.

— BrImonHATE NpOBEPKY, MPUKUAKY PE3yabTaTa BEIYHUCICHUHN.

— OKpyrasiTh HAaTypaJbHBIE YHCIA.

Pewienue mexcmoswvix 3adau

—  Pematp TekcToOBBIC 3ajauu apuPMETHYCCKUM CIOCOOOM H C
IMOMOIIILIO OPraHU30BAHHOI'O KOHEYHOIO Iepedopa BCeX BO3ZMOXKHBIX
BapUaHTOB.

—  Pewarp 3amaum, cojeprkallre 3aBHUCHUMOCTH, CBSI3bIBAIOIINE
BEJIMYMHBI: CKOPOCTh, BpEMsl, pPAaCCTOSIHUE; I1I€Ha, KOJUYECTBO,
CTOUMOCTb.

—  Hcnoonwp3oBaTh  KpaTKuE  3allUCH, CXEMBbI,  TaOJHIIbI,
0003HAYCHHUS TIPU PEIISHUH 3a]1a4.

—  Tlonp30BaThCsi OCHOBHBIMHM €AUHUIAMH HM3MEPEHUsS: IICHBI,
MAaccChl; PacCTOSIHUS, BPEMCHH, CKOPOCTH; BBIpAXKaTh OJHU CIUHUIIBI
BCJIIMYHUHEI Yepe3 NpyTrue.

— W3Bnekatb, aHaIU3UPOBATh, OLCHUBATH  HH(OpPMAIUIO,
MpeACTaBIIeHHYI0 B  Ta0JiMile, Ha CTOJO04YaToOW  Jauarpamme,
WHTEPIIPETUPOBATH MPEACTABICHHBIC JTaHHBIC, UCIIOJIb30BATh JTAHHBIC
IIpU PEIICHUU 3a/Jad.

Haznaonaa zeomempus
—  Tlomp3oBaThCs TEOMETPUISCKUMH MTOHITHIMHU: TOYKa, IIpsaMasd,
OTPE30K, Jy4, YTOJI, MHOTOYTOJIBHHUK, OKPY>KHOCTB, KPYT.
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—  IIpuBomuThs npuMepbl 00BEKTOB OKPYIKAIOIIETO MUPA,
nMermuX GopMy U3yUCHHBIX TEOMETPHUICCKUX (PUTYP.

—  Hcnonp30BaTh TEPMHHOJIOTHIO, CBSI3aHHYIO C YTJIaMH:
BEpIINHA CTOPOHA;, C MHOTOYIrOJIbHUKAMH: yIOJI, BEPIIUHA, CTOPOHA,
JIUarOHallb, C OKPY>KHOCTBIO: PaJnyC, IUAMETp, LCHTP.

—  H3zoOpaxath H3ydeHHBIE TeoMeTpuueckue (Qurypel Ha
HEJIWHOBAHHOM M KJIETYATOW OyMare ¢ mOMOIIbIO IMUPKYJIST U TUHESHKH.

—  HaxoauThk AJWHBI OTPE3KOB HEIIOCPEICTBCHHBIM H3MEPCHUCM
C MOMOIIBIO JIMHCHKH, CTPOUTH OTPE3KH 3aJaHHOW JIHUHBI; CTPOUTH
OKPY>XKHOCTbh 3aJJaHHOT'O pajguyca.

—  MHcnons30BaTe CBOWCTBA CTOPOH M YTJIOB HPSIMOYTOJIBHHKA,
KBajpaTa IJIsl ©X IOCTPOCHUS, BRIYUCIICHUS TIIOIAAA U TIEpUMETPa.

—  Bpraucuoars IIEPpUMETP u IUIOIIA Th KBajpara,
MPSIMOYTOJILHUKA, PUTYP, COCTABICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM
quciie GUryp, n300parkEHHBIX Ha KJIETYaTOW Oymare.

—  ITlonmp3oBaThbCsi OCHOBHBIMH  METPUYCCKHUMH  COUHHUIIAMHA
U3MEPCHUS JJIWHBI, TUIOMIAAH; BBIPAXKATh OIHU CAMHUIILI BCIIUYHHBI
yepes aApyrue.

—  Pacmo3naBats napajuIeJIeITUIe I, KyO, HWCTIOJIF30BaTh
TEpPMHHOJIOTHIO: BEpIIMHA, pedpo TpaHb, H3MEPCHHA; HaXOIUTH
U3MEpPCHUs Mapajuieiiecnunena, Kyoa.

—  Bpmuucaate 00béM ky0Oa, mapaiuielienuiiesia I0 3aJJaHHBIM
U3MEPEHUSIM, OJIF30BAaTHCS €ANHUIIAMH U3MEpPEHUsST 00BEMa.

— Pemrate Hecio)kHBIE 3aadudl Ha U3MEPEHHE T€OMETPHUYCCKHUX
BEJIMYMH B MPAKTHYCCKUX CUTYaIlHIX.

6 KJIace

Yucna u evluucnenusn

— 3HaTh M TOHUMATh TEPMHHBI, CBSI3aHHBIC C Pa3JINYHBIMU
BHJaMHM YHCEJ M CIOocO0aMHM WX 3alHCH, NEePEeXOIuTh (ECIM 3TO
BO3MOJKHO) OT OJTHOH (pOpMBI 3aImmcu 4ymuciia K Jpyroii.

—  CpaBHHBaTHh U yHOPAAOUYUBATH ILIEIIbIC YHCIIA, OOBIKHOBEHHBIC
U AeCsITUYHBIEC APOOH, CpaBHUBATH YHCJIA OJHOTO U PAa3HBIX 3HAKOB.

—  BemonssATe, codeTas YCTHbIE W TIHCbMEHHBIE IIPUEMBI,
apudmMeTHyecKkue NEHCTBUSI C HATYypPAJIBHBIMM M ILCJIBIMH YHCJIAMHU,
OOBIKHOBEHHBIMHM U JECATUYHBIMH JPOOSIMH, ITOJIOKHUTEIBHBIMU U
OTPHULATEIbHBIMU YHCIAMU.

—  BpluncnsaTe 3HaYEHUS YHCIOBBIX BBIPAXKEHUM, BBINOIHATH
NPUKUAKY UM  OLEHKY pe3yJibTaTa BBbIYMCICHUIN; BBINOJHSTH
npeoOpa3oBaHUs YHCJIOBBIX BBIPAKXEHUM Ha OCHOBE CBOWCTB
apu(pMeTHIeCKuX NeHCTBUH.

— COOTHOCUTH TOUKY Ha KOOPJAUHATHOU NPsIMOIL C
COOTBETCTBYIOIIUM €il YMCIIOM B N300pakaTh YHCJIa TOYKaMH Ha
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KOOPJIMHATHOMW MPSIMOM, HAXOAUTh MOJYJIb YHCJIA.
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—  COOTHOCUTH TOYKH B HPSIMOYTOJBHOIN CHCTEME KOOpAWHAT C
KOOpAWHATAMM 3TOM TOUYKH.

— OKpyTJaaTh IENbIC YHCIIa U JICCATUYHBIC IPOOH, HAXOIHUTh
MPUOIMIKCHUS YUCECIT.

Yucnoevie u OyKeenHvle blpaAXsceHus

—  Iloumarps ¥ ynoTpeOasiTh TEPMHUHBI, CBS3aHHBIC C 3aIUCHIO
CTETICHH YMCJa, HAXOAUTh KBaApaT U KyO 4ucia, BEIYUCIATh 3HAUCHUS
YHCIOBBIX BBIPAXKCHUI, COJIEPIKAIINX CTEIICHH.

—  Tlonp3oBaThCsi  OpU3HAKAMHM  JICJIMIMOCTH,  pacKJaJbIBaTh
HATypaJbHbBIC YHCJIa HA NPOCTHIC MHOXKHUTCIIH.

—  ITlomp3oBaTbcsi MacmTaboOM, COCTaBISITH NPOIOPLHUH |
OTHOIIICHHUS.

—  Hcnomns3oBate OyKBBEI A1 0OO3HAUEHHWS] YUCEN IMPU 3alUCH
MaTEeMaTHYCCKUX BBIPAXKCHUM, COCTABIISATH OyKBCHHBIC BBIPAXKCHUS U
hopmysr, HaXOIUTh 3HAYCHUS OYKBCHHBIX BBIPAXKCHUM,
OCYIIECTBIISISI HEOOXOTUMBIE TOJICTAHOBKH U TIpeoOpa3oBaHUs.

— Haxonute HeU3BeCTHBI KOMIIOHEHT PAaBEHCTBA.

Pewienue mexcmoswvix 3adau

—  Pematp MHOTOMmAroBele TEKCTOBBIC 3aJadl apu(PMETHUICCKUM
CIIoco0oM.

—  Pemarts 3ajaydu, CBsI3aHHBIC c OTHOIIICHUECM,
MIPONOPIMOHAILHOCTBIO  BCJIIMYHMH, IMPOICHTAMH, peliaTh TPH
OCHOBHBIC 33JJaY/ Ha IPOOU U MPOICHTHI.

—  Pemarp 3amaum, comepikamiue 3aBUCHUMOCTH, CBSI3BIBAIOIINEC
BCJIIMYUHBI: CKOPOCTh, BpPEMs, pPACCTOSIHHE, I[ICHA, KOJHYECTBO,
CTOUMOCTB; IIPOU3BOJAUTCIBHOCTh, BpeMsi, 00bEMa pabOThI, UCHOJIB3Y S
apupMeTHIECKNEe MEHCTBHUSA, OICHKY, NOPHUKHUAKY; TOJIH30BATHCS
CAWHHUIIAMH U3MEPCHUSI COOTBETCTBYIOIIUX BEJIHYHH.

—  CocTaBisiTh OYKBCHHBIC BHIPAKCHUS 0 YCIOBUIO 3aJIa4H.

—  U3zBnekatrs mHpOpPMAIHIO, OPESACTABICHHYK B TaOJiMIlaxXx, Ha
JIMHEWHOM, cToabuaToi U KpPYTroBOM auarpamMmmax,
WHTEPIPETUPOBATEH MPEACTABICHHBIC TaHHBIC; HUCIIOIB30BATh JaHHBIC
IIpU PEIICHUU 3a/1a4.

— TIpencrTaBiasate HHGOPMAIIUIO C TOMOIILIO TAOJIHII, TUHESHHOMN
" cTONI0YATON AuarpaMmm.

Haznaonaa zeomempus
—  IlpuBommTe mnpuMepsl OOBEKTOB OKPYJKAIOIIETO MHpa,
nMeromuXx (popMy H3YUYEHHBIX TEOMETPHYECKHX IUIOCKAX U
IMPOCTPAHCTBCHHBIX (UTYP, HOPUMEPHl PaBHBIX U CHMMCETPUYHBIX
¢uryp.
— MN300pakaTh ¢ MOMOIIBIO MUPKYJS, JUHESHKH, TpaHCIOPTHPA
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Ha HEJIWHOBAHHOW W KJIeT4YaTOW Oymare W3y4YeHHBIC TIJIOCKHE
reomMeTpuydeckue PUrypsl U KOHQUTypauu, CAMMETPUYHBIC DUTYPBHI.

—  ITlomp3oBaThbCsi TEOMETPUYCCKUMH IIOHSITHUSIMHU: PABEHCTBO
puryp, cuMMETpHA; HCHOJIH30BAaTh TEPMHHOJIOTHIO, CBS3aHHYIO C
CUMMETpHEi: 0Ch CHMMETPHUH, IIEHTP CUMMETPHUH.

—  HaxoauTh BeJMYMHBI YIJOB U3MEPEHUEM C IIOMOIIBIO
TPAaHCHOPTHUPA, CTPOUTH YIJbl 33aJaHHOW BEJIMUYMHBI, I10JB30BATHCS
Opu pemieHuu 3ajad T'paJyCHOM Mepoil yrjioB; pacrno3HaBaTh Ha
yepTrekax OCTPbIH, NPpAMOM, pa3BEPHYTHIN U TYIOM yIJIbI.

—  BpluncaaTe AAUHY JIOMaHOW, NEPUMETP MHOTIOYTrOJIbHHUKA,
MOJIb30BaThCSl E€AUHUIAMU H3MEPEHUs] JJIUHBI, BBIpaXXaTb OJHU
€AWHUIIBI U3MEPEHUS UIUHBI Yepe3 ApyTHe.

—  Haxonurs, HUCTIOJNIBb3Y S 4yepTEKHBIC WUHCTPYMEHTHI,
paccTosiHUs: MEXAY ABYMs TOUYKaMH, OT TOYKH JI0 MPSIMOM, JJIUHY
MIyTH Ha KBaJApaTHOMW CETKE.

— Berancnsare TI0IIa b uryp, COCTaBJICHHBIX 3
MIPSIMOYTOJEHUKOB, HCIIONB30BaTh pa3OMEeHHE Ha NMPAMOYTOJIBLHHUKH,
Ha paBHble QGUIYpBI, JOCTpPaWBaHUC JO NOPSIMOYTOJbHHUKA;
NOJIb30BaThCsI OCHOBHBIMHU €IMHHULAMH HM3MEPEHUS IUJIOLIAAH;
BBIpa)XaTh OAHU €IUHUIIBI U3MEPEHUS IJIONIATH Yepe3 IpyTHe.

—  PacmiosHaBath Ha MOJENSX H H300pPaKCHUSIX MNHPAMHULY,
KOHYC, MWJIHHIP, WUCHOJBH30BaTh TCPMHUHOJOTHIO: BEpIIHHA, pedpo,
rpaHb, OCHOBaHME, pa3BEPTKaA.

—  H3zobOpaxarp Ha KJIeTdyaToW Oymare TMpsSMOYTOJbLHBIN
mapajieJeITUIIeI.

—  Bpruucaate 006EM NpsIMOYTOJIBHOTO Mapaluielienunena, Kyoa,
IMOJIb30BAThCSI OCHOBHBIMU CIMHUIIAMHU U3MEPCHUS 00bEMA; BBI

— Pemrate HecnoXXHBIC 3a1aYd Ha HAaXOXXJICHHE T€OMETPUUICCKUX
BEJIMYMH B MPAKTHYCCKUX CUTYaIlHIX.
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TEMATUYECKOE TNIAHUPOBAHUE YYEBHOI'O KYPCA (IIO I'OJAM OBYYEHNA)
5 xmacc (e meree 170 )

Ha3panmue pa3snena
(TeMbl) Kypca (4HCJI0

OcHoBHOe cojeprkaHue

OcHOBHbBIE BH/bI 1eSITEIbHOCTH 06yqa10umxcﬂ

4acoB)
HarypaabHble umcia.
JelicTBust c
HATYPaJIbHBIMU
YucJaMu
(43 u)

Jecstuanast cucrema
cunucIIeHUsI. Psa  HaTypaIbHBIX
YHUCEIL. HarypanbHblii psna.
Yuciao 0. HarypanpHble uYHcHa
Ha KOOPAUHATHOM MPsSIMOM.
CpaBHenwue, OKpYTJICHHE
HaTypaJbHBIX YUCEIL.

Apudmerndyeckue OeHUCTBUS C
HATypaJbHBIMU YHCIIAMU.
CpolicTBa HyJISI TIPU CIIOKEHHU U
YMHOJ>KCHUH, CBOMCTBA €IUHUIIBI

npu YMHOXEHUH.
IlepemecTurenbHoe u
coyeTaTeIbHOE cBoOlicTBa
CIIOKECHUS u YMHOKCHUS,
pacnpenenuTeabHoe CBOMCTBO
YMHOKCHUS.

Jenurenu U KpaTHbIE 4YHCIIA,
pasnoxeHue qucia Ha
MHOYHUTEIIU. Jenenue c

OCTaTKOM. HpOCTI)Ie 1 COCTaBHBIC

YurTath, 3aNHCHhIBATh, CPABHMBATBL HaTypalbHbIE
ypcia; npemiaraTb M 00CyXkJAaTh  CIIOCOOBI
YIOPSIAOUYUBAHUS YHCE.

M300paxkaTh KOOPIAMHATHYIO MPSIMyI0, OTMedYaTh
gpcila  TOYKAaMHU Ha  KOOPAMHATHOW  IPSIMOiA,
HAXOJAUTh KOOPAWHATHI TOYKH.

HccnenoBarh cBOMCTBA HATypaJbLHOTO psifa, YHCEI
Ou 1 npu CIOKEHUU U YMHOXKXCHHUU.
Hcnonb3oBaTh NPaBUJIO0 OKPYIJIEHUS HATypalbHBIX
YHCell.

BbINOJIHATH apudmMeTrnyeckune neicTBus c
HaTypalbHBIMU YHUCJIAMH, BBIYHCIATH 3HAYEHUS
YHCJIOBBIX BBIPAXKXEHUH CO CKOOKaMU B 0€3 CKOOOK.
3anuceIBaTh INPOWU3BENCHHE B BHUIE CTCICHH,
YUTATh CTENEHH, HCIO0JIb30BAaTh TEPMHHOJIOIHIO
(ocHOBaHHE, IOKA3aTellb), BBIYMCIATL 3HAYEHHS
CTEIICHEH.

BBINOJHATL NPUKHAKY W OLEHKY 3HadeHui
YHCJIOBBIX BBIPAXKEHUH, MpeaaaraTb U NPHUMEHATh
NpUEMBI NPOBEPKH BBIUUCIICHUI.

Hcnonb30BaTh NpH BBIYUCICHHAX [TEPEMECTUTEILHOE
1 COYETaTEeJIbHOES CBOWCTBA CIOYKCHHSI M YMHOXXCHUS,

29




yucia. [Ipu3dHaku AeJIMMOCTH Ha
2,5,10, 3,09.

CrerieHb C HaTypaJIbHBIM
okKa3aTejieM.

YHuciioBble BBIPAXXEHUSI; TTOPSIJIOK
JIEUCTBUM.

PemreHue TekCcTOBBIX 3a/1a4 Ha BCE
apudMeTHIecKue IeHCcTBUS, Ha
JBIDKEHHUE U TTOKYITKH

pacnpenenuTenbHOe CBOMCTBO YMHOEHHUSI;
dopmynupoBaTs U NPHUMEHSTh npaBuia
npeo6pa3oBaHusl YHUCIOBBIX BBIPA)KEHHN Ha OCHOBE
CBOWCTB apr(pMETHUESCKUX eUCTBUM.

HUccaenoBars YHCJIOBBIE 3aKOHOMEPHOCTH,
BBIIBUTATh " 000CHOBBIBATH THIOTE3bI,
¢opmyaupoBaTh 0000meHNsT M BBIBOABI 11O
pe3yabTatam POBEAEHHOTO HUCCIIEIOBAaHUS.

@dopMyaupoBaTh  ONpeAeJeHHUs]  JCIUTEIST U
KpaTHOTO, HA3bIBATh JCIUTEIN W KpPaTHBIC YHCIIA;
pacno3HaBaThb I[IPOCTbIE W COCTaBHbIE YHCIIA;
dopmynupoBaTs u npuMe-siTh MPU3HAKHU
neauMocTd Ha 2, 3, 5, 9, 10; npuMeHATH aJIropuT™M
pa3ioKeHus1 4YHcia Ha IPOCThIE  MHOXKHUTEIIH,
HAXOJIMTh OCTaTKH OT JCJICHHUS ¢ HEIOJIHOE
YacTHOE.

Pacno3naBarnb HCTHUHHBIC Hu JIOYKHBIE
BBICKa3bIBaHUS o HATypaJIbHBIX quciax,
NPUBOJIUTH NMPHUMEPbI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHMSI W OTPHUIAHUS BBICKAa3bIBAHUU O
CBOMCTBaxX HaTypaJIbHBIX YHCEII.

KoncTpynpoBats maTteMaTH4YecKHe TPENJIOKEHHS C
MMOMOIIIBIO CBSI30K WY, «HIIH», «ECIH..., TO...».
Pemiate  TeKCTOBBIC  3amadyul  apUDMETHYCCKUM
CocOOOM, HCHOJB30BATH 3aBHCHMOCTH MEXKIY
BEJIMYNHAMH (CKOPOCTB, BPEMsI, pacCTOSIHUC; IICHA,
KOJIMYECTBO, CTOUMOCTB H JIp.): AHAJU3HPOBATH U
OCMBICJIMBATH TEKCT 3aJ1a4d, nepedopMyIUpoOBaTH
yCIIOBHE, H3BJIEKATh HEOOXOJMMBIC  JaHHBIC,
YCTAHABJMBATH 3aBUCHMOCTH MEXIY BEJIWYHHAMHU,
CTPOHUTH JIOTHYSCKYIO LENOYKY PACCYKICHUH.
MoaeupoBaTh X0/ PELISHUs 3aJa4H C OMOIIBIO
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pHUCYHKa, CXE€MBbI, TaOIUIIBI.

IIpuBoauTsL, pa3déuparb, OLEHUBATL pPa3JIUYHbIC
pellieHus, 3aliCH PEIIeHNH TeKCTOBBIX 3a4ad.
KpuTnueckn oneHMBATh IIOJy4eHHBIH pe3yibTar,
OCYHIECTBJIATh CaMOKOHTPOJIb, IPOBEPsisl OTBET Ha
COOTBETCTBHE YCJIOBUIO, HAXOAHTH OIIHOKHU.
Pemate 3amaunm ¢ nomompbio mepebopa  Bcex
BO3MO>KHBIXBAPUAHTOB.

3HAKOMHUTBCS ¢ MCTOPHEii pa3BUTHs apu(PMETUKH

Harnsignas reomerpusi.
Jlunun Ha mockoctH (12
1)

Touka, npsimMasi, OTpPE30K, JyH.
Jlomanas. WM3mepeHue IJIHMHBI
OTpe3Ka, METPUUYECKHUE CIUHUIIBI
n3MepeHust IIUHbL. OKpY»XHOCTh

U KpyT.

IIpakTnueckas pabota
«ITocTpoenne y30pa u3
OKPY>XHOCTEH.

VYroa. IlpsiMoi, ocTpblii, Tynou
u pa3BEPHYTHIL YIJIBL
N3mepenue yrios.

ITpaktuueckas padora
«IlocTpoeHue yrios

PacnosHaBarthb Ha YepTeKax, pHUCYHKaX,
ONMCHIBATh,  HUCIIOJB3YsT  TEPMHHOJOTHIO, H
H300paxKaTh c ITOMOIIIBIO YepPTEKHBIX

MHCTPYMEHTOB: TOUKY, IIpPSIMYIO, OTPE30K, JIyd,
YToJ, JOMaHYyl0, OKPY>KHOCTb.

Pacro3naBaTh, MNPHUBOAUTHL MNpPHMepPBI OOBEKTOB
pealbHOrO0 MHpa, HUMEIIMUX (GOpMy H3YUECHHBIX
¢dburyp, oeHuBaTh UX JUHEHHBIE pa3MeEphI.
Hcnonb3oBarh JIMHEWNKY W TPaHCHOPTUP  Kak
UHCTPYMEHTBI [JJIsI TIOCTPOSHHS M HU3MEpPEHMS:
H3MepSAThL JINHY OTpPe3Ka, BEIUYHHY YIJjia; CTPOUThH
OTPE30K 3aJaHHOM UIMHBI, YT 0J1, 3alaHHOIN BEJIMYHHBI;
OTKJIAJABIBATH LIUPKYJIEM paHbIE OTPE3KH, CTPOUTH
OKPYXHOCTh 3aJaHHOro paauyca. H3o0paxkarthb
KoH(purypauuu reoMeTPUUIECKUX dburyp u3
OTPE3KOB, OKPY’KHOCTEH, ux JacTen Ha
HEJIMHOBAHHOM M KJleT4aToil Oymare; npeajarathb,
ONMNCBLIBATH M 00CYKIaTh CHOCO0BI, AJITOPHTMBI
ITOCTPOEHUSI.

Pacno3dnaBare M M300paxkaTh Ha HEJIMHOBAHHOU U
KJIeT4aTo Oymare TMpsIMOii, OCTpBIM, TYHOH,
pPa3BEPHYTHINYIIIbI;, CPABHUBATH YIJIbL.
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BpruncasiTe JJIUHBI OTPE3KOB, JIOMaHbIX.

I[MonnMAaTh 1 NCNOJIb30BATH NPH PelIeHUH 32124
3aBHCMMOCTH MEXy SIUHUIIAMUA METPUYECKOH CUCTEMBbI
Mep; 3HAKOMHTBCSI C HEMETPHYECKUMHU CUCTEMaMU Mep;
BBIPA’KATh JUIMHY B PA3JIMYHBIX SUHULAX U3MEPCHHUS.
HccaenoBarh GUrypsl 1 KOH(OUIypaLuu, UCIOJIB3YsI

¢ pOBEIC peCcypChl

OOBIKHOBEHHBbIE
apoou

@484

Jpo06s. ITpaBunbHBIE u
HETIPaBHJILHBIC apoou.
OcCHOBHOE CBOMCTBO  ApoOw.
CpaBHeHHE Ipooeii.

Crnoxxenue u BBIYUTAHUE
OOBIKHOBEHHBIX apoOeii.
CwmemanHas poOk.
YMHOXKEHHE u JeJIeHue
OOBIKHOBEHHBIX npoOei;

B3aHMHO-00paTHBIC IpOOH.

Penienue  TeKCTOBBIX  3ajad,
conxepxamux apobu. OCHOBHEIC
3aJa4M Ha ApoOu.

IIpumenenne OyKB IUIST 3aITCH
MaTeMaTUYECKUX BBIPAKEHU
UIPEII0XKECHUN

MoneaupoBatb B TpadUyuecKOi, MpeaMeTHOH
dopme, c mOMOMmBIO KOMMBIOTEpPA IMOHATUS U
CBOIiCTBa, CBSI3aHHBIE C OOBIKHOBEHHOH NPOOBIO.
YuraTh M 3aNHUCHIBATh, CPABHHUBATH OOBIKHOBEHHBIE
JIpobu, mpeaaratb, 000CHOBBIBATh H 00CYK/IaTh CII0CO
ObI yIopsiIOunNBaHUsT poOei.

HN306pakaTh OOBIKHOBEHHBIC APOOHM TOYKAMH Ha
KOOpJAUHATHON psMOii; HCIO0Jb30BaTh
KOOPIAWHATHYIO IPSIMYIO IJIsI CpaBHEHUsS APOOCH.
®opMyJHPOBaTh, 3alMChIBATL € MOMONIbI0 OYKB
OCHOBHOE CBOHCTBO OOBIKHOBEHHOM npobu;
HCIMOJB30BATh OCHOBHOE CBOMCTBO JpoOM  JUIs
COKpallleHus1 ApoOell U MpUBEACHUS IpOOM K HOBOMY
3HAMEHATEJIIO.

IlpencraBasitb CMEIIAaHHYIO JApoOb B BHIEC
HETIPABWJIBHON M BBIAENSITH LEIYyI0 YacTh YHCIIA W3
HEMPaBUJIBHOU IpooH.

BeinoJyHaTh apudmMeTnueckune necTBus c
OOBIKHOBEHHBIMU ~ApOOSIMH; HNPHUMEHSIThL CBOlicTBa
apudmeTHyecKkux ASHCTBUH JUIsi  palMOHaIU3aLUN
BBIYMCIIEHUH.

BbINOIHATE MNPHKUAKY M OIEHKY pe3yibTara
BBIUMCIICHUH; NpeAjaraTb W TPHUMEHSITb NPUEMBI
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NMPOBEPKH BHIYNUCICHUMN.

IlpoBoauTh HUCCIeI0BAHUSA CBOMCTB npoOeit,
OIUPAsICh HA YUCIIOBBIC DKCIICPUMEHTHI (B TOM YHCIIS
C TIOMOIIBI0 KOMITBFOTEPA).

Pacno3HaBaTh WCTUHHBIC U JIOXKHBIC BBICKa3bIBAHUS
0 1poOsiX, NPUBOAUTH NMPHUMeEPbI U KOHTPIPHUMEPHIL,
CTPOUTH BBICKA3bIBAHUSI u OTPULIAHUSA
BBICKa3bIBAHUM.

Pemiathb TeKCTOBEIC 3a/1a4H, COJCpIKAIINE IPOOHBIC
JaHHBIC, U 3a/la4yd Ha HaXOXKJICHHE YaCTH IEJIOr0 U
LEJIOr0 II0 €ro 4YacTH; BBISIBJSTHL MX CXO0JACTBAa M
pa3ianumusi.

MopenupoBaTh X0 PELICHUS 3aJ]a4U C [IOMOIIBIO
pHUCYHKa, CXE€MBbI, TaOIHUIIbI.

IIpuBoauTsL, pa3déuparb, OLEHUBATH pPa3JIUYHbIC
pellieHus, 3aliCH PENIEHN TEeKCTOBBIX 3ajad.
KpuTnyeckn oneHHMBAThL IOJyYEHHBIH pe3yJbTar,
OCYILECTBIATh CAMOKOHTPOJIb, IIPOBEpPsisl OTBET Ha
COOTBETCTBHUE YCJIOBHIO, HAXOJAUTh OLIMOKH.

3HAKOMHUTBCS ¢ MCTOPHeil pa3BUTHS apu(PMETUKH

Harasignas
reoMeTpHus.
MHOroyroJibHUKH
(10 4)

MHOTOyroJbHHUKH.
YeTbIpEXYTONbHHUK,
OpsIMOYTOJIBHUK,KBagpar.

[IpakTuueckas pabota
«ITocTpoeHne MNPSAMOYTOJIbHHUKA
C 3alaHHBIMH CTOPOHAMH Ha
HEJIMHOBAHHOI Oymare».

TpeyrosibHHUK.

OnuceIBaTh, HCHOJb3YS TEPMHUHOJIOTHIO,
H300paxkaTh c OMOLLBIO 4epTEKHBIX
UHCTPYMEHTOB U OT PYKH, MOJEIHUPOBATH U3
OyMaru MHOTOYTOJIbHHUKH.

IIpuBoauTsL MpUMepPHLI OOBEKTOB pPEAIBHOIO MHDA,
HUMEIOIINX dopmy MHOT'OYTOJILHUKA,
OpsIMOYTOJIBHHUKA, KBaJpara, TpeyroyibHUKa,
OLIeHWBATH WX JIMHEHHBIC pa3Mepbl. BRIYHCIATEH:
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ITnomans u nepumerp
MIPSIMOYTOJIBHUKA 51
MHOTI'OyTOJIbHUKOB,

COCTaBJIEHHBIX u3
PSIMOYTOJIBHUKOB, € IMHUIIEI
U3MEpEeHUs TIOIIATIH.

ITepumeTp MHOTOYTOJIBHUKA

TIEpUMeETP TpEeyroabHUKa, MPsIMOYTOILHUKA,
MHOTOYTI'OJIbHUKA; IUIOMIaJb HPSIMOYTOJIbHHUKA,
KBajpaTa.

H300pakaTh OCTPOYTONBHBIE, MPSIMOYTOJBHBIE U
TYIMOYTOJIbHBIE TPEYTOIbHUKH.

CTpouTh Ha HEJIMHOBAaHHOW M KieTdyaTod Oymare
KBaJZlpaT M MPSIMOYTOJIbHUK C 3aJaHHBIMU JJINHAMU
cropoH. HMccnenoBars cBoiicTBa IPAMOYTOJIbHUKA,
KBazpara IIyTéM OKCHEPUMEHTa, HaOIIIOIeHUs,
U3MEpPEHUs, MOJIEJIUPOBAHUS; CpaBHHUBAThH
CBOMCTBa KBaJipaTa M MPsIMOYTOJIbHUKA.

KonctpynpoBats maTeMaTH4YecKHe TPENJIOKEHHS C
TIOMOIIIHFO CBSI30K «HEKOTOPBIN», «JTFO00#.
PacnoznaBathb HCTHUHHBIC Hu JIOYKHBIE
BBICKA3bIBAHHUSI O MHOIOYT'OJIbHUKaX, NMPUBOAUTH
npuMepbl U KOHTPIIPUMEPEIL.

HUccaenoBaThs 3aBHCHMMOCTH IUIOIIAN KBajpara OT
JUIH-BI €r0 CTOPOHBI.

Hcnoab3oBarh CBOMCTBA KBaJpaTHOM CETKU JJIst
MOCTPOCHUS PUTYDP; pa30uBaTh NPIMOYTOJIBHUK Ha
KBaJIpaThl, TPEYTrOJbHUKH; COCTABJIATH (PUTYpHI U3
KBaJpaToB W NPSIMOYTOJbHHUKOB W HAXOJIHUTh WX
Iolaab, pa3zbuBath urypsr Ha
OpsIMOYTOJIBHUKM M KBaJpaTbl U HAXOAUTh HUX
IO b.

BeipaxkaTh BeIWUYMHY IUIOIIAAM B Pa3jIMYHBIX
€IMHUIAX H3MEPEHUS METPUYECKOM CHUCTEMBI Mep,
NMOHMMATb M MCIOJb30BATh 3aBUCHMOCTH MEXIY
METPUYECKUMHU €AUHUIIAMH U3MEPEHUs! IIJIOLIA IH.

3HAKOMUTHCS C NnpuMepaMu NPUMEHECHUS TUJIOIIA N U
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ImepuMeTpa B IPaKTHYECKUX CcHUTyanusx. Pemars
3aJa4Yd 43 pea’dbHOH OKU3HHU, NpeaIaraTb M
00CysKIaTh pa3jiMyHbIe cIOCO0bI pELICHUs 3a1a4

JecaTnunbiepodun
(38 1)

JlecaTuuHass  3amuch  ApoOeit.
CpaBHEHHE IECITUYHBIX IPOOCHi.

HeiicTBus [¢ JIECSITUYHBIMHU
IpoOsIMU. OxkpyrieHue
JIECSITUIHBIX APOOCH.

Penienue TEKCTOBBIX  3ajad,

conepxxamux npoou. OcHOBHBIE
3a71auu Ha IpooH

IIpencraBasaTe JIECSITUIHYIO npobn B BHUJC
OOBIKHOBEHHOH, YHTATh M 3alUChIBaTh, CPABHUBAThH
JIeCSITUYHBIE  JIpoOH, mpeajaratb, O00OCHOBBIBATL H
00CcyKAaTh  CHOCOOBI  YNOPSJOYMBAHUSA  JIECATHYHBIX
npo0eii.

HN3o6pakaTe  gecsaTUYHBIE  OpoOM  TOYKaMH  Ha
KOOpPAMUHATHOHN HpPsIMOIi.

BriaBIsATH CXO0/ICTBA U pasau4usi MpaBHII

apudmeTnuecKkux NeHCTBUN ¢ HaTypaJbHBIMU YHUCIAMU U
JECATUIHBIMU JPOOSMH, OOBSCHSTH UX.

BpInosiHsTH apudMeTnueckne ASHCTBHUSL C ACCATUYHBIMU
JIpo0sIMU; BBIMOJHATL NPUKHAKY M OLEHKY DPe3yiabTara
BBIYMCIIEHUH.

[IpuMeHsATH cBoiicTBa apu(PMETHUYCCKUX NCHCTBUN I
panoHaJIN3aluy BBIYHUCIECHUHN.

IIpuMeHATH NPaBHJIO OKPYIJIEHHsl JECATUYHBIX JPOOEi.
IIpoBoaANTH HCCIETOBAHUA CBOWCTB JCCATUYHBIX ApOOCi,
OINUpasiCh Ha YMCIOBBIE IKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO  KOMIIbIOTEPA), BbIABMIaTh TIHUNOTE3bl U
MIPUBOINUTH UX OOOCHOBAaHUSI.

PacnosHaBaTh HUCTUHHBIE U JIOXKHBIC BBICKA3bIBAHUS O
Ipo6siX, NPHBOAUTH TPHUMEPBI U  KOHTPIPHUMEPHI,
CTPOUTH BBICKA3bIBAHUA U OTPULIAHUSA BBICKA3bIBAHUU.
PemaTh TEKCTOBBIE 3a/ladyd, CcoOJep>Kalue JIpoOHBIe
JIAaHHBbIE, U HAa HAXO0XXJEHHE YacTH IeJIOr0 U IeJOro Io
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€ro 4acTH; BBISIBJSATH UX CXOACTBA M Pa3JInu4Hsl.
MopaeaupoBaThk XOJ pEIIeHUs 3aJad4d C TOMOIIBIO
pucyHnka, cxeMmsl, Tabmmnel. IIpuBoauTh, pa3dupaTs,
OLICHMBATL pa3JIM4YHbIC PCLICHUSA, 3allUCU PCLICHUN
TEKCTBBIX 3aJad.

OnepupoBaTh  ApOOHBIMHM  YHCJIAMH B  PEaJbHBIX
JKM3HEHHBIX CHUTYaIHsIX.

Kputnueckn  OlEHMBATBH  IOJYYCHHBIH  pe3yJbTar,
OCYILECTBIISIT CAMOKOHTPOJIb, IIPOBEpPsii OTBET Ha

COOTBETCTBHE yCJIOBHIO, HAXOJIUTH OIIMOKH.
3HAKOMUTBHCS ¢ McTOpHeill pa3BUTHS apudMETHKHU

Harasignas
reomerpus. Tesna n

¢urypsis
npocrpancrse(9 4)

MpHuororpanauku. HM3o6pakenue

MHOI'OTPaHHUKOB. Monenu
MIPOCTPAHCTBEHHBIX TEII.
IIpsiMOyTroOJIbHBIN
napajuieJIeIuIe ., KyO.
PaszBépTku KyOa u
napajuieJIenuIies1a.
ITpakTnueckas pabora
«Pa3BépTKa KyOa».

O0béM KkyOa, HOPAMOYTOJBHOTO
napa’siesenumesa

PacnozHaBaTh Ha 4YepTeskaX, PHCYHKaX, B OKpY:KalolleM
Mupe MPSIMOYTOJILHBIH napajuleeunes, KyO,
MHOTOTPaHHHKH, ONNCHIBATH, HCHOJIb3YS
TEPMHHOJIOTHIO, OLIEHUBATh JIMHEHHbBIE Pa3MeEphI.
IIpuBoAuTL TIpUMepBI OO0BEKTOB pEATBHOIO MHpA,
nMeromux (GopMy MHOTIOIPaHHUKA, IPSIMOYTOJIBHOIO
napanjenenunena, Kyoa.

HN3o0paxkath Ky0 Ha kiIeTyaTol Oymare.

HcecnenoBarn CBOJiCTBA Kyo0a, MPSIMOYTOJIBHOI'O
napasieenunena, MHOTOIrPaHHUKOB, HCIIOJIb3YsI
MOJEIH.
Pacno3naBate #u m300paikaTh pa3BEPTKH  Kyba W
napajuleaenuneaa. MopenupoBarsb Ky©O u
napajienenunes u3 OyMarm W IpPOYHX MaTepHasos,
O00BSACHATH CIIOCO0 MOJCIUPOBAHUS.

Haxoants HU3MEpeHHs, BBIYHCIATH IJIOIa b
IMOBEPXHOCTH; 00BEM Ky0a, MPSIMOYTOJIBHOT'O
napajuiesienunea; MccJie0BaTh 3aBHCHUMOCTh 00bEMa

Ky0a OT WIMHBI ero pebpa, BbIABUIaTh U 000CHOBBLIBATH
THIOTE3Y.
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Ha6aoaaTe W NPOBOANTH AHAJIOIMH MEXIY HOHATHAMU
mIomaan U 06bEma, NepuMeTpa 1 IIOIAH TOBEPXHOCTH.
Pacno3HaBaTh HCTHUHHBIC M JIOXKHBIE BBICKA3bIBAHUS O
MHOT'OI'paHHHKaX, NPUBOAUTH npuMepbI u
KOHTPIPUMEPHI, CTPOUTHh BBICKA3BIBAHUS M OTPULAHUS
BBICKa3bIBAaHUM.

Pemiath 3a1a4uM U3 peasibHOW YKU3HU

IloBTOpEeHHE 1
0000menune(10 4)

IToBTOpEeHHE OCHOBHBIX NOHSATUN
M METOJOB Kypca 5 Kiacca,
o0oOmeHnue 3HaHUHI

BbprunciasaTe 3HAUCHHUS  BBIPAXKCHUM, COJACPIKAIINX
HATypaJlbHBIE YHCJIA, OOBIKHOBEHHBIE U JIECATUYHBIE
IpoOH, BHIMOIHATE MPEeoOpa3OoBaHUs YHCEII.

BeiOupaTh cnocod CpaBHEHHS YHCEJ, BBIYHCICHUH,
NMPHUMEHSITh CBOHCTBA apu(METHUYCCKHX ACHCTBHI IS
panvoHaJIN3aluN BBIYHUCIECHUHN.

OcyuecTBJISITh CAMOKOHTPOJIb BBHINOJIHAEMBIX ACHCTBUN U
CaMOIIPOBEPKY pe3yiabTaTa BBIUHCICHUMH.

Pemars 3agaum U3 peanpbHOM JKU3HH, NPHMEHSITh
MaTeMaTH4YecKHe 3HAHUA JUISl PEIICHUS 3a1ad U3 JIPYTHX
YUIEOHBIX IPEIMETOB.

Pemarp 3amaum  pa3HbIMH CHOCO0AaMH, CPABHHUBATH
CIoCco0BI pelIeHHs 3a7add, BHIOMPATh PANHOHAJILHBIN
€nocod
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6 xmacc (He MeHee

170 1)

Ha3panue
pa3neia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOe coaep:kaHue

OcHOBHBIE BH/bI 1eAT€IbHOCTH 00y4aAKOLIUXCS

HarypanbHbie
yucaa
(30 9)

Apudmernyeckne OeHCTBUS C
MHOI'O3HA4YHBbIMU HaTypallbHBIMU

4YHUCJIAMU. YuciioBbie
BBIPAXKCHUS, IIOPSIIOK ACUCTBUH,
HUCIIOJIb30BaHUE CKOOOK.
OxpyrneHue HaTypaJIbHBIX
4qucell.

Jemurenu W KpaTHBIC 4YHCIIA;
HauOONBIIHUI OOIUN IEIUTENL U
HaWMCHBIIIee 00IIee KpaTHOE.

Paznoskenue umcnaa Ha MPoOCTHIE
MHOXHUTENIH. J[eTUMOCTh CyMMBI
u npousBeneHusi. Jleaenue c
OCTaTKOM.

Penrenne TeKCTOBBIX 3aga4

BbINOJIHATH apudmMeTnyeckue necTBus c
MHOTO3HaUYHBIMM ~ HATypaJdbHBIMU YHCIAMH, HAXOAHUTh
3HAYEHHs] YUCIOBBIX BBIPAXKCHUH CO CKOOKamMum u 0e3
CKOOOK; BBIUYHCIATH 3HAYEHHsI BBIPAXKCHUH, COACPIKAIIINX
CTCICHU. BBINOJHATL NPUKHAKY M OLEHKY 3HA4YCHUII
UYHCJIOBBIX BBIPAKCHUN, NPHUMEHATh NPUEMBI INPOBEPKH
pe3ynbTara. Hcnoan3oBath npu BbIYHCICHUAX
[IEPEMECTUTEIIBHOE U COUYETATEIBHOE CBOICTBA CIIOKECHUS U
YMHOXEHUSA, pPacHpeieIuTeIbHOEC CBONCTBO YMHOXCHUS
OTHOCUTEIIFHO CJIOXKEHHsI, CBOMCTBA apHU(METHUCCKHUX
NeHCTBUIM.

HccaenoBars 4YHCIOBBIE 3aKOHOMEPHOCTH, HPOBOIUTH
YHCJIOBBIE DKCIIEPUMEHTHI, BHIIBUTATh U 00OCHOBBLIBATH
TUIIOTE3bI.

PopMyIHpPOBaTH ONpeAeJIeHUs] JICJUTEIsI U KpaTHOIO,
HaMOOJIBIIErO OOIEro ASJIUTEIS U HAUMEHBIIIETO OOIIEro
KpaTHOT'O, IPOCTOrO0 U COCTABHOI'O YMCEJI; UCIIOJIb30BaTh
STU MOHATHUS MPHU PELICHUU 3a1ad.

IIpuMeHATH AJrOPUTMBI BBIYUCIICHUS HAHOOJBIIETO
o0mIero JenuTelisi U HaWMCHBIIETO OOIIEero KpaTHOTO
ABYX YHCEJ, aJITOPUTM PA3JIOKEHUSI YHCJIAa HA IPOCTHIE
MHOXHUTCIH.

HccanenoBarts ycinoBus aenumMoctu Ha 4 u 6. UccaenoBarhs,
o0cyxkaaTh, popmyHpoBaTh U 000CHOBBIBATH BBIBOJ O
4ETHOCTU CYMMBI, IPOU3BEJICHUS: JIBYXUETHBIX UYHCEII,
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JABYX HEUETHBIX UMCJIE, YETHOIO U HEUYETHOI'O YHCEJI.
HUccaenoBaTh CBOHCTBA ACIUMOCTA CYMMBI U
MIPOU3BEJICHUS] YHCEII.

IIpuBoAUTH, MPUMEPHI YHUCEII C 33aJaHHBIMH CBOHCTBaMH,
pacno3HaBaTh BepHble W HeBEPHbIE YTBEPXKICHHS O
CBOMCTBaxX YHCEJ, OMPOBEPraTh HEBEPHBIC YTBEPIKACHHUS C
TMIOMOIIBE0 KOHTPIIPUMEPOB.

KoncTpynpoBare MaTeMaTHYeCKHE NPEIJIOKEHHUS C TOMOIIBIO
CBSI30K «H», «HJIN», «ECIIH..., TO...».

Pemiath TEKCTOBBIE 3aJlayM, BKJIOYAIOIIAC ITOHSTHS
AEIMMOCTH, apU(PMETHUECKUM CIIOCOOOM, UCIOIb30BaTh
nepedop BceX BO3MOKHBIX BapUAHTOB.

MoaeaupoBaTh XOJ pCUICHHS 3aJladyd C ITOMOIIBIO
pHUCYyHKa, CXEMBI, TAOJIUIIBI.

IIpuBoauUTSH, pa3ouparsn, OLEHMBAThH
pelieHus, 3allUCU PELICHUN TEKCTOBBIX 3a7a4

pa3IMIHbIC

Kputnueckn oOmeHMBATH  IIOJyUYCHHEBIH  pe3yJbTar,
HAXOJIWUTh OIIMOKM, OCYIIECTBISTH CAaMOKOHTpPOJb,
IIPOBEPSIsl OTBET Ha COOTBETCTBUE YCIOBHIO

Harnsanas
reoMeTpHusi.
IIpsimble Ha
m10cKOCTH (7 4)

IlepneHauKyIsIpHBIE  HPSIMEIC.
ITapamensHBIE TIPSIMEBIE.

Paccrosinue  mMexnay — AByMs
TOYKAMH, OT TOYKHU IO MPSIMOIA,
JUIMHA IIyTA Ha KBaJpaTHOU
CeTKe.

Pacno3naBaTh Ha uepTexkax, PHUCYHKax
B3aMHOTO PACHOJIOKEHUS ABYX MPSIMBIX.
H3006paxkaTh ¢ NOMOIIBLI0 YEPTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAHHON u KJIeT4YaToMn Oymare Be
TepeceKarolmecs: IpsMble, IBE IMapajjelbHble MPsIMBIE,
CTPOUTH NPSAMYIO, IIEPIECHAUKYJISAPHYIO JaHHOU.
IIpusoauTs npUMepbI MapanaeabHOCTH u

cirydau

IMpumepsr HPAMBIX B MEPHCHANKYJISIPHOCTH NPSIMBIX B IIPOCTPAHCTBE.

MNpOCTPaHCTBC Pacno3naBaTh B MHOTIOYrOJIbHUKAaX IEPHEHIUKYISIPHBIC U
napajieTbHbIE CTOPOHBI. H3o0paxkaTh
MHOT'OYTOJIbHUKH c napajyieJIbHbIMH,
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NEePHEeHANKYIJISIPHBIMU CTOPOHAMHU.

HaxoauTk paccTosiHME MEXAy IByMsl TOYKAaMH, OT
TOYKH JI0 IPSIMOMH, JUIMHY ITyTH Ha KBaJpaTHOH CETKe, B
TOM YHCJIC UCIIOJIB3YsI MU(POBBIE PEeCypChl

Jpoou
(32 9)

OObIKHOBEHHAas APOOb, OCHOBHOE
CBOIiCTBO ApoOu, COKpallleHue
apoOeii. CpaBHeHHE u
YHOOPsSIIOYMBAaHUE IPOOCH.

JecsitTuaHbIe apobu u
METPHYECKasl CHCTEMa Mep.

Apudmernueckue ASUCTBUS C
OOBIKHOBEHHBIMH u
JECSITHIHBIMU JIPOOSIMH.

OrtHourenue. JleneHue B JJaHHOM

OTHOIIICHUH. Macmira0,
MPOTIOPLIHSI.

TTousitue MIPOILICHTA.
Breruucienue MIPOLICHTa oT

BEJIMYMHBI U BEJIWYHUHBI IO €&
MPOLEHTY.

Pemrenue TCKCTOBBIX 3aaa4,

coaeprKalux apobu u
MHPOLICHTHI.

IlpakTuueckas padota
«OTHOI1LIEHHE JJTUHBI

OKpPY>KHOCTHU K e€1uamMeTpy»

CpaBHUBATh H YNOPSIA0YHBATH IPOOH, BHIGHMPATH CIOCOO
CpaBHEHUS ApoOei.

IpencraBiasaTh JIECATUYHBIC npodu B BHUIC
OOBIKHOBEHHBIX Jpo0eii M OOBIKHOBEGHHBIE B BHIE
JIECATUYHBIX, MCHO0JIb30BATH 3KBHBaJICHTHBIE
NpecTaBJIEHHs JIPOOHBIX YHCEN MPU UX CPAaBHCHUH, HPHU
BBIYMCIICHUSIX.

HUcnouab3oBaTh OecATUYHBIE IpOOM NpH NpeoOpa3oBaHUHU
BEJIMYMH B METPHUYCCKOH CHCTEME Mep.

Bpmoansars apupMeTHYECKHUE AeHCcTBHS c
OOBIKHOBEHHBIMHM M JAECATUYHBIMU JPOOSMH.

BerumcasiTh 3HAYCHHST  BBIPAXKCHUM,  COJEpPIKAIIUX
OOBIKHOBEHHBIC U JCCSITHYHBIE JpPOOH, BBIIOIHSTH
npeobpa3oBaHus Ipodei, BHIOUPATH CIOC00, NPUMEHATH
CBONiCcTBa apudmMeTHIeCKUX AercTBUl A1t
panroHaIN3alUy BEIYHCICHUHN.

CocTaBasiTh OTHOIICHUSI U IPONOPIIUHU, HAXOAMTh OTHOIIIEHHE
BEJIMYUH, JCJIUTH BEJIMYNHY B TAHHOM OTHOIICHHH.
HaxoauThs 3KCHepHMEHTAIBHBIM IYTEM OTHOIICHHE
JUTUHBI OKPY’KHOCTH K €€ IHaMeTpy.
HNuTepnpernpoBaTh MacmTad Kak OTHOIICHUE BEJINYWH,
HAXOAUTh MacmTad IuUIaHa, KapThl W BBIYHCIITH
paccTosIHUSI, UCTIOIB3YsI MacIITao.

OO0BSICHATH, YTO TAKOE MPOLICHT, YyIIOTPEOIATH 000OPOTHI
pedr cO CIOBOM «IPOICHT». BbIpamaTh IPOLCHTH B
JApoOsIX U IpoOU B MPOIEHTAX, OTHOLIEHHUE ABYX BEJIMYUH
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B IIPOLIEHTAaX.
BBIYMCISATH IPOIEHT OT YUCIA U YUCIIO IO €r0 MPOLEHTY.
Oxpyriaarsb npobu u IIPOLICHTHL, HaXOIHTh
MPUOIIMHKSHUST YHCEII.

Pemath 3agaum Ha 4acTH, MPOLEHTHI, IPOMOPIUH, HA
HaxOXJIeHne Jpodu (IpoIeHTa) OT BEIWYUHBI U
BEJIMYHUHBI 110 €€ npodu (MpoLeHTy), Apodu (IponeHTa),
KOTOpBIII  COCTaBJIsA€T OJHA BEJMYMHA OT JPYroOM.
IIpuBoauTs, pa3déuparb, OLEHUBATHL  PA3JIUYHBIC
pelIeHus, 3alMCH PEIIeHN TeKCTOBBIX 3aJad.
HUsBnexkars uHpopManmio u3 TaObMMI U AUArpaMm,
HHTEPIPETHPOBATh TAaOJIWYHBIE HaHHBIC, OIPEACIATH
HauOoJiblllee U HAUMEHbIIIEE U3 IMPEICTaBICHHBIX
JaHHBIX
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IIpooonsicenue

HazBanmne

pasaena (TeMbl) OcHOBHOe cojepiKaHHe OcHOBHBbIC BH/BI AeSITeTLHOCTH 00Yy4AaOIINXCSI
Kypca (4HCJI0 4acoB)

Harasanas OceBasi cHMMETpUSL. PacnosnaBaTth Ha dYeprexax U = H300paKCHUSX,
reomerpus. LlenTpanbHasi CAMMETPHSI. n3o0paxkaTb OT pYKH, CTPOMTb C TIOMOIIbIO
Cummerpust MHCTPYMEHTOB ur OTPE30K JIOMaHYIO

P ITocTpoenue CUMMETPUIHBIX py durypy (orp ’ Y10,
(6 v) duryp TPEYTrOJbHUK, OpsAMOYTOJIbHUK, OKpPY>KHOCTB),

CHUMMETPUYHYIO JAaHHOH OTHOCUTEIBHO MPSIMOM, TOUKH.
IMpaxkTuyeckas pabora «Ocepas Haxoauths npuMepnsl CUMMETPUM B OKPY KalollEM MUpE.
CUMMETPUSD). MopaenupoBaTh U3 Oymaru aBe QUrypbl, CHMMETPHYHBIC
CHMMeTpHsl B POCTPaHCTBE OTHOCHUTEJIbHO NPSIMOH; KOHCTPYHPOBATh
reoMeTpuyecKkne KOH(PUTypaluu, HCIOIb3Ysl CBOICTBO
CUMMETPHUH, B TOM 4YHCJIE C IIOMOIIBI0O IIH(PPOBHBIX
pecypcosB.

HccaenoBares cBoiicTBa M3y4eHHBIX (UIYp, CBA3aHHBIC
C CHMMETpPHEH, HCIOJIb3ysl dKCIEePUMEHT, HaOII0ACHUE,
MOJICJIUPOBAHUE.

O00CHOBBHIBATH, onposeprarb c IOMOILBIO
KOHTPIPHUMEPOB YTBEPXKIACHHUSI O CHMMETpHH (puryp

42



Breipaxxkenusic
OykBamu (6
1)

IIpumenenne OyKB I 3allCH
MaTeMaTHYeCKUX BBIPAKCHUN U

NPEeUIOKEHHUH. bykBeHHbIE
BBIPAYKCHUS u YHCJIIOBBIC
OJACTAaHOBKHU.

bykBennsbie paBeHCTBa,
HaXO0X/JICHUE HEU3BECTHOTO

KOMIIOHEHTa. DOpMYyJIbl

Hcnoab3oBarh OYKBBI 111 00O3HAYEHUS YHCEN, HPHU
3allMCy MaTeMaTHYeCKUX YTBEPIKIACHHM, COCTaBIISITH
OyKBEHHBIE BBIPA)KCHHUSI IO YCIOBHIO 3aJIa9H.
HcciienoBaTh HECIIOXKHBIC YHUCIOBBIC 3aKOHOMEPHOCTH,
HCIIOJIF30BaTh OYKBEI JJISI UX 3aIIHCH.

Berunciaarsb 9HCIIOBOE 3HAYCHUE OyKBEHHOT'O
BBIPAXKCHMS IIPU 3aJaHHBIX 3HAYCHUSIX OYKB.
3anuceiBath  GOPMYJIBI:  IepUMETpa M IUIOIIAIU
NpsSIMOYTOJIBHHUKA, KBaJpaTa; JUIMHBI  OKPY>XHOCTH,
IUIOIIAM KPYra; BBINOJHATH BBIYUCJIEHUS] 110 3TUM
opmynam.

CocTaBasiTe (OpMYyJbl, BBIpakalollUe 3aBUCHMOCTH
MEXIy BEJIMYMHAMHU: CKOPOCTb, BpEMs, pPacCCTOSIHHUE,
1IeHa, KOJHWYECTBO, CTOMMOCTB; IPOHU3BOJIMTEIBHOCTD,
BpeMsI, 006EM pabOTHI; BBIIIOIHSITE BEITUCIICHUS 110 STHM
bopmymam.

HaxoauTh HEU3BECTHBIII KOMIIOHEHT apHU(pMETHISCKOTO
JECUCTBUSA
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Harasaunaa
reoMeTpus.
Durypsbi

Ha miiockoctu (14

)

YeTbIpEXYTOJIBHUK, IIPUMEPHI
4eThIPEXYTOJIBHUKOB.
IIpsimoyronsHUK, KBagpar:
CBOMCTBa CTOPOH, yIJjoB,
AuaroHajieu.

HN3smepenue YTJOB. Bunsr
TPEyroJbHUKOB.

IlepumMeTrp  MHOIOYroJbHHUKA.
ITnomane ¢urypsr. DopmyJib
nepuMeTpa u MI0IAaN
OpsIMOYTOJIBHHUKA.
Ipudnmxénnoe U3MEepeHHue
mJomanu GuUryp.
IIpakTHueckas pabora

«IInomans kpyra»

HN306pakaTh Ha HEJIMHOBAHHOW M KJeT4aTOM Oymare c
HUCIIOJIb30BaHUEM 4epTEKHBIX HUHCTPYMEHTOB
YETBIPEXYTOJIBHUKH € 33JaHHBIMHU CBOWCTBaAMM: C
napaijaeibHbIMU, NePHEeHAUKYIAPHBIMU, paBHBIMU
CTOpPOHAMH, IPSMBIMU YTJIAMH U JIp., paBHOOEIPEHHBIN
TpeyronpHuk. Ilpeanarate m  00cyXkIaThb CIOCOOBI,
AJITOPUTMBI [IOCTPOCHUS.

HccnenoBaThb, MCIONb3Ysl 3KCIIEPUMEHT, HAOIIOIAEHUE,
MOJICIUPOBAaHUE, CBOMCTBA IIPSIMOYIOJIbHUKA, KBaJpara,

pa3ouBarth Ha TPEYroJbHUKU. O00CHOBBIBATD,
onpoBepraTb c IIOMOIIBIO KOHTPIIPUMEPOB
YTBEPKIACHUS o pPsIMOYTOJbHHUKE, KBajpare,

PAcCIO3HABATBL BEPHBIC U HEBEPHbBIC YTBEPIKIACHUS.
HN3MepsITHL U CTPOUTH C ITOMOILBIO TPAHCIIOPTUPA YIJIbI, B
TOM YHCJI€ B MHOIOYIOJIbHUKE, CPABHHUBATHL YIJIbI;
pacno3HaBaTh OCTpbIC, IMpPsIMbIC, TyIbIC, pPa3BEPHYTHIC
yrael.  PacmosHaBarbh, H300paskaTh  OCTPOYIOJIBHBIM,
MPSIMOYTOJILHBIH, TYHOYTOJIbHBIH, paBHOOEIPESHHBIH,
PaBHOCTOPOHHUN TPEYTOJbHUKU.

BpluueaaTh  IepUMETp  MHOIOYIOJIBHHUKA,  ILIOLIAAb
MHOTOYTOJIbHUKA pa3OMeHneM Ha NpsSIMOYrOJbHUKH, Ha
paBHBIE (PUTYpHI, HCIIOJIB30BATh METPUYCCKUE €IUHHUIIGI
U3MEPECHUSI JUIMHBL U IIOIAIU.

HMcenoub3oBats npuOIMKEHHOE H3MepeHHEe JUIMH U
wiomane Ha kiIer4atTod Oymare, NpUOIMKEHHOE
HU3MEpEeHUEe JIUHBI OKPY>KHOCTH, IIJIOMIAAN KPyra
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Ilpooonocenue

Ha3panue
pa3neia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOe coaep:kaHue

OcHoOBHbBIE BHABI 1eSITeIbHOCTH 00y4alOUINXCsl

IMoao:xkuTeabHBIE H

Lenble uuncna. Moayns 4uncna,

le/lBOHI/ITb npuMepbl HWCIOJIB30BaHUA B peaHLHOﬁ

OTpHUATeJbHbIE reoMeTpuyecKasi HHTepIIpeTalus JKM3HH TIOJIOKUTEIBHBIX U OTPUILATEIILHBIX YHCEI.
qucaa MoayJIsi. UuCIOBBIE TPOMEKYTKH. H3o00pakaTh 1eJble YHCIA, IOJOXKUTEIbHBIE U
(40 u) OTpULIATEJIbHbBIE YHCJIa TOUKAMU Ha YUCIOBOM MPSIMOM,
ITonoxuTenpHBIE U OTPULIATEIHLHBIC
HCHO0Jb30BATh YHCIOBYIO TIPSAMYIO JUISI CPaBHEHHUS
4qHCcIIa. CpaBHeHHE
qHCell.
MOJIOKUTEIIBHBIX u
IIpumensaTs NpaBWja CpaBHEHUS, YNOPS/AOYHUBATH
OTpHIIATEIILHBIX qHCe. .
o LIeJIbIe YHCiIa; HAXOAUTh MOJYJb YHCIA.
Apudmerndyeckue — ASHCTBUS  C
DopMyIHPOBATH npaBHJIa BBIUHCIICHHUS c
TOJIOAITEIILHEIMH " MOJIOKUTENFHBIMA M OTPHUIATEIBHBIMU  YHCJIAMH,
OTpUHATCILHEIMI HHCTAME. HAXOAUTh  3HA4YEHHs]  YHCJIOBBIX  BBIPaYKCHHH,
Penrenmne TekcTOBBIX 3a7a4 comepKamux JACHCTBUS C  IOJIOKUTEIBHBIMH U
OTPHUIATEIIFHBIMU YHCJIaMH.
IIpuMeHATH CBOMCTBA CIOXKEHUSI U YMHOXEHUs IJIs
peoOpa3oBaHus CyMM U NPOU3BEACHUN
IpencraBienne IIpssmoyronbHas cucTeMa O0BsICHATH " WLTIOCTPHPOBATH TOHSITHE
JaHHBIX KOOpIWHAT Ha IUIOCKOCTH. NPSIMOYTOJIEHON CHCTEMBI KOOPAWHAT Ha INIOCKOCTH,
6 ) KoopanHaTsl TOYKH Ha IUIOCKOCTH, HCIIOb30BATh TEPMHUHOJIOTHIO; CTPOUTH Ha

abcrycca u opaUHAaTA.

CronbuaTtsle u KpYT'OBBIE
uarpaMMBl.
ITpakTuueckas pabota

«HOCTpOGHI/Ie AuarpamMmmm».

KOOPAWHATHONW TIUIOCKOCTH TOYKH U (QUIYpBI IO

3aJaHHBIM KOOpJAWHAaTaM, HaAXO0OUThb KOOpJAWHATHI
TOYCK.
YuraTth cToj04YaThIe u KpPpYT'OBbIC AuarpaMmmabl;

HHTEPNPeTHPOBATH JIaHHEIC,
JTHarpaMMBL.

CTPOUTH cToj04YaThIe
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PemmeHnne TEKCTOBBIX 3ajad,
coeprKaIInux JIaHHBIC,
peacTaBJICHHbIE B TalOauIax
U Ha JuarpaMmmax

HUcnoan3oBath  HMH(pOpManMio, IMpPEICTABICHHYIO B
TabiMnax, Ha JuarpaMmax JUuisi PELIeHUsT TEeKCTOBBIX
3a1a4 ¥ 3a1a4 U3 peaslbHOM >KU3HU

Harasanasa
reomMeTpusl.
Durypsbl

B npocTpaHcTBe(9 u)

IIpsiMmoyroabHbIN
napajsiegenuIien, KyO,
npu3Ma, OHpaMHAa, KOHYC,
MuWInHap, map #u  cdepa.
HN300parxkenue
IIPOCTPAHCTBEHHBIX duryp.
IIpumepsr pa3BEpTOK

MHOTOT'PaHHUKOB, LIWJIMHIAPA U
KOHYyca.

[IpakTuueckas paboTta
«Co3nanue Mozenei
MIPOCTPAHCTBEHHBIX (QUTYPY.

ITousitue 00BEMA; E€AUHUIIBI
n3Mepenuss o06béma. OOBEM
MPSIMOYTOJIBHOTO

napasuieJIeITuIe/ia, KyOa,

dopmyisl 00BEMa

PacnosHaBaTh Ha dYeprexax, pPHUCYHKaX, OIHCHIBATH
NUpaMuay, NpU3My, HUIHHADP, KOHYC, 1Iap, H300paxKaTh
HX OT PYKH, MOAeJHPOBATH N3 OyMmarw, IUIaCTHUIIMHA,
npoBosiokn u  ap. IIpuBoAMTH NpHUMepBI OOBEKTOB
OKpY»aIoIIero MHpa, HMEIOINUX (GOPMBI Ha3BaHHBIX
Tel.

Hcnoib30BaTh TEPMHHOJIOTHIO: BeplIMHA, pedpo, TIpaHb,
OCHOBAHME, BBICOTA, PAMYC U JUAMETP, pa3BEépTKa.
H3zyuars, HCIIOJIB3YSl  OKCIEPHUMEHT, HaOJIoICHKE,
HU3MEpPEeHHE, MOJICIUPOBAHNE, B TOM YHCIE KOMIIbIOTEPHOE,
U ONHCHIBATH CBOHCTBA HA3BAaHHBIX TEJI, BBISABIATH
CXOACTBA W Pa3IMYMs: MEXIy NUPaAaMHUIOH M HPHU3MOU;
MEXAYy MWIMHAPOM, KOHYCOM U IIapOM.

Pacno3naBaTh pa3BEPTKH Iapajulesienuiena, Kyoa,
MIPU3MBI, MUPAMHUJIBL, KOHYycCa, LWINHIPA;
KOHCTPYHMPOBATh JJaHHbIC TeJIa U3 Pa3BEPTOK, CO37aBaTh
nx monenu. Co3gaBaTh MOAeJH IPOCTPAHCTBEHHBIX QUTYDP
(13 OymMaru, IpOBOJIOKH, IUIACTUJIMHA U IP.)

HN3mepsaTs Ha Moaensix: JUIMHBI pEéOEep MHOTOIPaHHUKOB,
auaMeTp mapa.

BeiBoAUTH dopmyay 00BEMa MPSIMOYTOJIBHOI'O
mapaieeuIe1a.

Bbruuciasare mno dopmynam: 00BEM HOPSIMOYTOJIBHOTO
napajienaenunena, KyOa;  HCIOJb30BaTh  €AUHHUIIBI
U3MEPEHUs 00BEMa; BbIYHCJIATH 00BEMBI TeJl,
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COCTaBJICHHBIX U3 Ky6OB, napayuieICIuIica0B; pemarb
3aga4u C pCaJIbHbIMHU JaHHBIMU

IloBTOpEHHe, TToBTOpEHHE OCHOBHBIX MOHATHH | BBIYHMCAATH 3HAYEHHUS BBIPAKEHUH, COAEPIKALITIX
o6o0mennue, 1 METOIOB KyPCOB 5 1 6 KJIACCOB, | HATypaJibHBIE, IIEJIbIE, MMOJIOKUTEIbHBIE U
cHcTeMaTH3aAIUSs 0000IIeHHE M CHCTEMATH3AIMS | oTpULATENbHBIE

20 4) SHAHM yHCcaa, OOBIKHOBEHHBIE M JIECATUYHBIE IPOOH,

BBITTOJIHSITE IIPEOOPA30BAHUSI YHCEII ¥ BEIPAXKCHUH.
Bbi0upaTh ciocod CcpaBHEHHS YHCEJ, BBIYMCIICHUM,
NPUMEHATH CBOMCTBA apu(pMeTHISCKUX NEeUCTBUM IS
pauvoHaIU3aluy BBIYHUCIICHUN.

PemaTe 3a1auu U3 peanbHOI )KM3HU, NPUMEHSITH
MaTeMaTU4YeCKHe 3HAHUS [ PELICHUS 3a7ad U3 JpYyTrux
pEIMETOB.

Pematp 3agaun pa3HbIMHU €10CO0aAMH, CDABHUBATD,
BBIOMPATH CIOCOOBI PELICHUS 3a1ayH.

OcyumecTBISATh CAMOKOHTPOJIb BBIIIOJIHACMBIX ACHCTBUI
U CaMOIIPOBEPKY PEe3yabTaTa BBIUUMCICHUN

IIpu pa3zpabotke paboueil IporpaMMbl B TEMAaTUYSCKOM MJIAHUPOBAHUU JIOJDKHBI OBITh YUYTCHBI BO3MOYKHOCTH
HWCMHOJIb30BAHUSI  DJICKTPOHHBIX  (IH(PPOBBIX) 00pa30BATCIBHBIX  PECYPCOB,  SBISIOIIUXCS  y4EOHO-
METONWYECKUMH MaTepuaiaMu (MYJIbTUMEIUWHBIC NPOTPaMMEBI, JJEKTPOHHBIC YYEOHWKH M 3aJa9HUKH,
JEKTPOHHBIE OHOJIMOTEKHW, BUPTyalIbHBbIE JIAOOpATOPHUHU, HWIPOBBIE MPOTPAMMBI, KOJUICKIIMH ITU(POBBIX
o0pa3oBaTeIBLHBIX pPECYypPCOB), HCHOJB3YEMBIMU JJIsi OOYYCHHsS M BOCIHTAHHUS Pa3IUYHBIX TPYIII
MOJIL30BATEJICH, MPEACTABIICHHBIMU B JJICKTPOHHOM (IU(POBOM) BHIAC U PCATU3YIOUIUMHU JTUIAKTUYCCKUC
Bo3MokHOoCcTH KT, conepkanne KOTOPBIX COOTBETCTBYET 3aKOHOJATEIILCTBY 00 0Opa3zoBaHUU.
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IIPUMEPHASA PABOYAA ITPOT'PAMMA
YYEBHOI'O KYPCA «AJT'EBPAy. 7 - 9 KJIACCBI

LEJN U3YYEHNSA YYEBHOT'O KYPCA

AnreOpa sABISICTCA OTHUM M3 OIMMOPHBIX KYPCOB OCHOBHOM ITKOJIBI:
OHa  oOecneyuWBaeT  HM3yYCHHE  JPYrHUX  JUCLHUIUIAH,  KakK
€CTEeCTBEHHOHAYYHOTO, TaK ¥ TYMAaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE
HEOOXOANMO IJIsI TIPOJIOIKEHUs O00pa3oBaHMWS W B ITOBCEIHEBHOU
’)Ku3HU. Pa3BuTHe y OOydYaroUmMXCs HAYYHBIX IPEICTABICHUN O
NPOUCXOXKIACHUU W CYIIHOCTH alircOpandeckux aOCTpakiui,
crioco0e  OTpaKeHHsT MaTeMaTHYeCKOW HayKoW sBJIEHUH |
MIPOLIECCOB B MpHUpOAE U 0OIlIecTBe, pPOJM MaTEMaTHYECKOro
MOJICJIMPOBAHUSI B HAYYHOM ITO3HAHUH M B MPAKTUKE CIIOCOOCTBYyET
(popMHPOBAaHUIO HAYYHOTO MHUPOBO33PCHHSA M KAadECTB MBIIIJICHUS,
HEOOXOAWMBIX JJIsI aJanTallid B COBPEMEHHOM ITH(PPOBOM
oOmiecTse. WN3yuenue anreopsl €CTEeCTBEHHBIM oOpazom
oOecrieynBaeT pa3BUTHE YMEHHUS HAaOII01aTh, CPABHUBATh, HAXOIUTH
3aKOHOMEPHOCTH, TPeOyeT KPUTUIHOCTU MBIIIJICHUS, CIIOCOOHOCTH
apryMCHTHPOBAHHO OOOCHOBBIBAaTh CBOM JICHCTBUSI U BBIBOJHI,
dopmymupoBate  yTBepkaeHus. OcBoeHHE  Kypca  alreOpsl
obOecrieynBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOyJalOMINXCS:
OHU HCIIOJIB3YIOT JCAYKTHUBHBIC W WHAYKTHUBHBIC PACCYXJICHUS,
0000IICHNE ¥ KOHKPETU3ALHID, a0CTparupoBaHUEC U aHAJOTHIO.
OOyuenne  anrebpe nmpeamnojaraetT  3HA4YUTEIbHBIH  O0BEM
CaMOCTOSITEIbHOU JIeSITEIbHOCTU oOyuJarommuxcs, IIOATOMY
CaMOCTOSTCIIBHOC PCIICHUE 3a/1a4 SCTECTBEHHBIM 00pa30M SIBIISICTCS
peanmu3anueil AesITeIFHOCTHOTO MPHUHIIUIIA OOYUYCHUS.

B cTpykType mporpaMMbl y9eOHOTO Kypca «Anredpa» OCHOBHOU
IIKOJIBI OCHOBHOE MECTO 3aHHUMAIOT COAEPHKATEIbHO-METOAUUYECKUE
TUHUN: «YHucaa W BBIYUCICHHUS»; «ANTeOpamdecKue BBIPAKCHUS»;
«YpaBHeHuss U HepaBeHCTBay; «Dyukoun». Kaxnas wu3z 3THX
CONEPIKATCIILPHO-MCTOIUYCCKUX JINHUI Pa3BUBACTCS HA MPOTSHKCHUU
TPEX JIET U3YyYCHUsI Kypca, ECTECTBEHHBIM 00pa3oM IepeIuieTasich U
B3aMMOJICHCTBYS C IPYTUMHU €ro JUHHUAMH. B Xo/1e u3ydeHus Kypca
o0yd9aromumMcs TPUXOIUTCS JIOTUYECKH PacCyXIaTh, UCIOJIH30BaTh
TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B cBsi3n ¢ 3TUM neixecoobpa3HoO
BKJIFOYUTH B mporpaMMy  HEKOTOpBIC OCHOBBI  JIOTHKH,
IIPOHU3BIBAIONIAE BCE OCHOBHBIC pas3neilbl MaTEeMaTHYEeCKOTO
oOpa3oBaHUs M CHOCOOCTBYIOIIHME OBJIAJICHUIO OOYyYarOIIMMUCS
OCHOB YHHBEPCAJBbHOI'O MaTEMaTHUYCCKOTO si3bIKa. Takum oOpa3zom,
MOY@HO YTBEpXKJaTh, 4YTO COJEPKATEJIbHOU M CTPYKTYPHOU
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0COOEHHOCTBIO Kypca

«AJredpa» sIBIISICTCSI €ro0 MHTEIPUPOBAHHEBIN XapakKTep.
ConeprxkaHue JIUMHUU «HHUCTa ¥ BBIYUCIICHUSD CIIY>KHUT OCHOBOM sl
JaJIbHCHWIIIEro W3YYCHUS MAaTEMaTHUKH, CIIOCOOCTBYET pa3BUTHUIO Y
00y4Yarommxcsi JIOTUYECKOr0 MBIIUICHUS, (OPMHUPOBAHHUIO YMCHUS
MOJIB30BaTHCA aaToOpUTMaMHU, a TaK>Xxe OpHUOOPETSHUIO
OPaKTUYESCKUX HaBBIKOB, HEOOXOIMMBIX IS ITOBCEOHEBHOW >KU3HU.
PasButue mnoHATHSA O YMUCIIE B OCHOBHOH IIIKOJIE CBsI3aHO C
panoHANBFHBIMH U UPPAHOHAIBHBIMH YHCIIaMH, (POPMHUPOBAHUEM
OpPEeACTAaBICHUN O AEHCTBUTEIIPHOM dYHCIE. 3aBEpIICHUE OCBOCHUSA
9UCIOBOW JHWHWHW OTHECEHO K CTapmeMy 3BeHy OOIero
oOpa3oBaHUsI.

CopepxaHue JBYX alireOpandecKux JUHUN — «AJIredpandyecKuce
BEIpAQXXCHUS» U «YPaBHEHHS W HEPaBCHCTBa» CIIOCOOCTByeT
popMupoBaHu0 y O0O0yYalOMIUXCS MaTEeMaTHYCCKOro arapara,
HCOOXOMUMOIro IJIsi PCIICHUs 3aJad MaTEMaTHUKH, CMEKHBIX
OpeIMETOB W MPAKTUKO-OPUEHTHUPOBAHHBIX 3amad. B OCHOBHOU
IKoJie y4eOHBII MaTepHuasl IPYIIIUPYETCS BOKPYT PallMOHAIBHBIX
BBIpAXXCHUU. Anredbpa JISMOHCTPHUPYET 3HAYCHHUC MaTCMaTHUKU
KaK SI3bIKA JUIS TMOCTPOCHHUS MAaTEMaTHYECKHX MOJEJICH, OMMCaHUsA
IIPOIIECCOB M SBJICHHUH peanbHOTro MHupa. B 3amaum oOydeHUs
anreOpe BXOOAT TaKXKe JalbHEHUIee Pa3BUTHUEC aJITOPUTMHUYCCKOTrO
MBIIJICHUs, HCOOXOIUMOIro, B YaCTHOCTH, JIJIsi OCBOCHHS Kypca
nH(POPMATHKH, " OBJIaJICHUEC HaBBIKAMHA e TyKTHBHBIX
paccyxneHuii. [IpeoObpazoBaHne CUMBOJIBHBIX (POPM BHOCHUT CBOM
crienupuyuecknii BKJIaJl B pa3BUTHE BOOOpa’KeHUsI, CIIOCOOHOCTEH
K MaTeMaTH9IeCKOMY TBOPUECTBY.

Conepxanve QyHKIOIUOHAIBHO-TpAPUIECKON JIMHUHU HAIEJIeHO Ha
MOJIydeHWe NIKOJIbHUKAMH 3HAHUHW O (QYHKIOUSX KaK BaKHEHImei
MaTeMaTHYCCKOW MOJCIH JJsi OIMCAaHUs W  HCCJICIOBaHHUS
pa3HOOOpa3HBIX IMPOLIECCOB W SIBICHHWH B IPUPOJIE U OOIIECTBE.
N3ydyenne oTOro  marepuaja  CIIOCOOCTBYET  pa3BUTHIO Yy
00y4Yaromuxcsi YMEHHUS HCIIOJb30BaTh PAa3JIUYHBIC BBIPA3UTCIBHBIC
cpencTtBa si3bIKa MaTEMaTHKH — CJIOBECHBIC, CHMBOJIHMYCCKHE,
rpadudecKkue, BHOCHUT BKJIAJT B (OPMHUPOBAHHE IPEACTABICHUN O
poau MaTeMaTHUKU B PA3BUTHH HUBHIN3AIUN U KYJIbTYpPHI.

MECTO YYEBHOI'O KYPCA B YUEBHOM IIJIAHE

CormacHo yuyeOHOMY TUIaHy B 7—9 Kiaccax M3ydaeTcsl yueOHBIN
Kypc «AJreOpa», KOTOPBIH BKJIIOYACT CICAYIOIIME OCHOBHBIC
pazzenbr COACpIKaAHMUS: «Yucna u BBIYHCIICHUSD,
«AnrebpamdyecKkne BBIPAXXKCHUS», «YPaBHECHHS W HEPaBCHCTBA»,
«DYyHKIIAW.
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V4ueOHBIN MITaH Ha W3y4YeHHE anreOpbl B 7—9 kijaccax OTBOJHUT
He MeHee 3 yd4eOHBIX YacOB B HCJCIIO B TCUYCHHE KaXKIOro rojaa
oOy4deHwus1, BCETO 3a TpH rojia o0ydeHuss — He MeHee 306 ydeOHBIX
4acoB.

COIEPXAHUE YYEBHOI'O KYPCA (I10 'OJJAM ObYYEHN )

7 kiacc

Yucna u eviuucnenusn
PaunonansHele yucna

Jlpo6u OOBIKHOBEHHBIEC U JIECITUYHBIC, TIEPEX0JT OT OJTHOU (HOPMBI
3anucu apodei k npyroi. [ToHsiTHEe pallMOHANIBHOTO YHCIIA, 3aITUCh,
CpaBHCHHE, YIOPsTIOYNBAHUC panroHaIbHBIX YHCEIT.
Apudmernueckne ASHCTBHUSA ¢ pallMOHAIILHBIMHA YHCIaMH. Pernrenue
3a7a4 U3 peaJbHOU MPaKTUKN HA YacTH, Ha APOOH.

CteneHb € HaTypaJdbHBIM  [OKa3aTeJICM: omnpeaeicHue,
npeoOpa3oBaHUE BBIPAXCHUII Ha OCHOBE OIIPENCIICHUs, 3aIlicCh
Oompmnx uwnceld. [IpomeHTsl, 3anuch OPOIEHTOB B BHUIE ApoOU u
IpoOu B BHUJIC IPOLCHTOB. TpU OCHOBHBIC 3aJladd Ha IIPOIICHTEHI,
pelieHne 3amad u3
peanbHOM NPaKTUKH.

IlpuMmeHeHMEe IIPU3HAKOB JICJIUMOCTH, PA3JI0KCHHUEC Ha
MHOYHUTEIU HAaTyPaJIIbHBIX YHCEII.

PeanpHbIC 3aBUCHMOCTH, B TOM YHCJIC IIpsiMasi U oOpaTHas
OPOHOPIHOHAIBHOCTH.

Anzebpauueckue eviparxcenus

ITepeMeHHBIC, YHCIOBOC 3HAYCHHUE BBIPAXKCHUS C IICPSMCHHOM.
Homyctumbie 3HAYCHUS MEePECMCHHBIX. IIpencraBiecHue
3aBUCHMOCTH MEX/Iy BEIMYHHAMHU B BHUAE (OPMYJIBl. BEIamcieHus
no  ¢opmymam. IIpeoOpazoBanue  OYKBEHHBIX  BBIpAXKCHUM,
TOXKJACCTBCHHO paBHBIC BBIPAXKCHUsI, IIpaBuia IpecoOpa3oBaHUs
CyMM H IIPOU3BEIECHUHN, ITpa-

BUJIAa PACKPBITHUSA CKOOOK M MPUBEACHUS MOJOOHBIX ClIaraeMBbIX.

CBoiicTBa CTEIIEHN C HATypPaJIbHBIM ITOKAa3aTEJIeM.

OmHousieHbl 1 MHOTOWIEHBI. CTerieHb MHorowieHa. CioxeHwue,
BBIYUTAHUEC, YMHOXXCHHUEC MHOTOYICHOB. DOpMyJIBI COKpAIIEHHOTO
YMHOXCHHUSI: KBaJpaT CYMMBI H KBaJpar pa3HocTtu. Dopmyia
pa3HOCTH KBaApaToB. Pa3znokeHWe MHOTOWICHOB Ha MHOXXHUTEIH.

Ypaenenua

VYpaBHEeHHE, KOPEHb YypaBHCHHsS, MNpaBWia Ipeodpa3oBaHUS
YpaBHEHUSI, PABHOCUJIbHOCTh YPaBHEHUIM.

JluneitHoe ypaBHEHHE C OJHOM MEPEMEHHOW, YWCIO0 KOPHEH
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JUHEWHOTO  ypaBHEHU, pelieHue  JIMHEWHBIX  YpaBHEHUH.
CocTraBiaeHue ypaBHEHUN MO yCIOBUIO 3aJauu. PenreHue TeKCTOBBIX
3aJ1a4 C TIOMOIIbIO YpaBHECHUMH.

JIunetinoe ypaBHEHHE C ABYMsI MEPEMEHHBIMH M €ro Tpadux.
CuctemMa AByX JHHEWHBIX YPaBHEHHUH C JBYMs II€PEeMEHHBIMU.
Pemienne cucrem ypaBHEeHHMII cnocoOOM TOJACTaHOBKH. [Ipumepsl
peIIeHUs] TEKCTOBBIX 3a7a4 C IMOMOIIBIO CHCTEM ypaBHEHHUM.

Koopmunatel u rpadukn. OyHKIANA

Koopannara Touku Ha mnpsimMoil. YwuciaoBbIle TIPOMEKYTKH.
Paccrosinue Mexay AByMsI TOUKaMH KOOPJAWHATHOMN NPSIMOM.

IIpssmoyrombsHas cuctema KoopauHaT, ocu Ox u Oy. Abdcriucca u
opAWHAaTa TOYKH Ha KOOPpAWHATHOM miTockocTH. [Ipumeps! rpacdukos,
3agaHHbIX popmyiiamu. UTeHue rpauKOB peaibHBIX 3aBHCUMOCTCH.

TTousitne pyuknmu. 'padpuk dyaknuu. CoiicTBa QyHKIIMHA. JInHEH-

Hast pyHKOMs, € rpaduk. ['padpuk pynkumuu y = [x|. ['paduueckoe

pelIeHne JTMHENHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YPAaBHEHUH.

8 kiace

Yucna u évluucieHus

KBanpartHsiii kopeHb u3 yncia. [loHsaTue 06 upparuoHaIbHOM
quciie. JlecaTHUHBIE TPHOJMOKEHUS HUPPANUOHAIBHBIX  YHCEI.
CpoiictBa apu(METHUYESCKHX KBaJPATHBIX KOpPHEH ©W  HX
OPUMCHCHHE K NOPCOOPa30BAHUIO YHCIOBBIX BBIPAXKCHUN U
BBIYHCIICHUSIM. JleicTBUTEIbHBIC YHCIIA.

CrerieHb ¢ IIEJBIM TMOKa3zaTesieM W e€ cBoiictBa. CranmapTHas
3aIrcCh YHca.

Anzebpauueckue gviparcenus

KBanpaTHblil TpEXUIIEH; pa3io)KeHHE KBaJpaTHOTO TpEXUJIeHa Ha
MHOYHUTEIIH.

Anreopanyeckass apo0b. OCHOBHOE CBOWCTBO airebpanyeckoi
Ipoou. CrnoxeHue, BBIYUTAHUE, YMHOEHHUE, JieJIeHue
anreOpamdecknx aApoOeii. PamuoHanbHBIE BBIpAXEHUSI W HUX
npeoOpa3oBaHue.

Ypasnenusn u nepasencmea

KBagpaTtHoe ypaBHeHUE, POopMyIia KOPHEH KBaIPaTHOTO YPaBHCHHUSI.
Teopema Buera. Pemienue ypaBHeHUH, CBOASIIMXCSA K JUHEUHBIM U
KBaZipaTHBIM. [IpocTeine 1poOHO-pallMOHAIbLHBIC YPABHEHUS.

I'padmueckas naTepHpeTanvs YypaBHSHUU C IBYMS MTEpPEMEHHBIMU
U CHUCTEM JMHEHHBIX YpaBHEHUHN C ABYMs MepeMeHHbIMU. [Ipumepsnl
pelIeHrsI CUCTEM HEJMHEHWHBIX YPaBHEHUU C JABYMsI N€pPEMEHHBIMHU.

Penrenue TeKCTOBBIX 3a7ad ajrcOpamdyecKUM CHOCOOOM.

YucnoBble HEpaBEHCTBAa M UX CBoiicTBa. HepaBeHCTBO ¢ OAHOM
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NEepEeMEHHOMU. PaBHOCHUIIBHOCTD HEPaBEHCTB. JIuneiinbie
HEepaBeHCTBA C OJIHOW mnepeMeHHOW. Cucrembl JIMHEHHBIX
HEPABEHCTB C OJIHOW MEPEMEHHOM.

Dynkyuu

IMousitne ¢yukmuu. OO6IacTh ONpeaesIeHusT W MHOMXECTBO
3HaueHUil QyHknu. CrocoOb! 3amaHust QyHKINIM.

I'padux dpysaxkaun. Urenne cBoicTB PyHKOHH IO €€ rpaduKy.
ITpumepsl rpadukoB GYHKIHUH, OTPAKAKOIIUX pPEalbHbIC HPOIECCHI.

DyHKIINH, OTTUCHIBAIOIINE TIPAMYIO U OOpaTHYIO MMPOTOPIIHOHAIHHEIC

3aBUCHUMOCTH, WX TpauKu.
®dynkuuu y =x%4, y=x,y=Jx, y =|x.

I'pacuueckoe peunieHue ypaBHEHUH M CHCTEM ypaBHEHUM.

9 xiacc

Yucna u evluucnenusn
JlelicTBUTENBHBIC YHCIIA

PammonanpHble 4YHCIa, HppamydoOHAJIbHBIC UYHCJIA, KOHCYHBIC U
OeCKOHEYHBIC ACCATHYHBIE ApoOHU. MHOKECTBO IEHCTBUTEIBHBIX
YHUCEJI, JCHUCTBUTCIBHBIC YHCIA KaK OCCKOHCYHBIC JCCATHUYHBIC
Ipobu. B3auMHO OJHO3HAYHOE COOTBETCTBUC MEXKIY MHOXKECTBOM
JNEHUCTBUTEJIBHBIX YHCEJI U KOOPJAMHATHOW MPSIMOM.

CpaBHCHUE JICUCTBUTECIHLHBIX YHCEJ, apUDPMETUUCCKUC JICUCTBUS
C NE€WCTBUTEJILHBIMU YHUCIAMHU.
W3mepenusi, pHONIKCHUS, OLCHKH

Pa3sMepsl  OOBEKTOB  OKPYIXKAIOIIEro  MHpPA, JIUTEIBHOCTH
MIPOIECCOB B OKPY’KAIOIIEM MHUpE.

TpubnuxEHHOEC 3HAYCHUE BEJIUYUHBI, TOUHOCTH HPUOJITMIKCHUSI.
Oxkpyrnenue yucen. [Ipukuaka 1 ONeHKa pe3yIbTaTOB BEIYUCICHHH.

Ypagnenus u nepasencmea
VpaBHeHUS ¢ OHOM NepeMeHHOH

JIuneitHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOISIIIUXCSA K
JIUHEUHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHeHUIl, CBOOSALIUXCS K
KBaJpaTHbIM. bukBanpatHoe ypaBHeHue. Ilpumepsr pemnieHus
YpaBHEHUU TpeThe ¢ YEeTBEPTOM CTEIICHEW pa3Jlo)KeHHEeM Ha
MHOXUTEJIH.

Pemenue pOOHO-parMOHaIBHBIX YpaBHEHUM.

Penrenne TeKCTOBBIX 3a71a4 aJireOpandecKuM METOJIOM.

CucteMbl ypaBHEHUH
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VpaBHeHUE C JABYMs MEPEMCHHBIMH U cro rpaduk. Pemenue
CHUCTEM JBYX JIMHEWHBIX YpPaBHEHUH C JABYMs IIE€PEMEHHBIMU.
Pemenne cucrtem nByX ypaBHEHHM, OJIHO M3 KOTOPBIX JIMHEHHOE, a
Ipyroe — BTOpPOU cTemneHu. | padudeckass MHTEPUPETAILINS CUCTEMBI
YpaBHEHUH C ABYMsI HE€PEMEHHBIMU.

Pemrenue TeKCTOBBIX 3a7ad ajircOpamdecKUM CHOCOOOM.

Hepasenctna

YHucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHENHBIX HEPAaBEHCTB C OJHOU nepeMeHHOU. Pemenue
CHUCTEM JIMHEHWHBIX HEPABEHCTB C OJHOUN mepemeHHOU. KBaaparHbie
HepaBeHCTBa. [ paduyueckasi MHTEPIIPETAIUS HEPABCHCTB U CUCTEM
HEPaBEHCTB C ABYMs IIEPEMCHHBIMU.

Dynkyuu
Ksanparuunas pynknwus, e€ rpaduk u cBoiicrsa. Ilapaboia,
KOOPJAWHATHI BEPUINHBI Napadoiibl, OCb CHMMETPHUH I1apaboJIbl.

I'padukn ¢ynxumii:
- — _k —3 - = i
yka,yka+b,y—;,y—x,y =k, y=|X| 1 ux cBoWCTBa.

Yucnosvle nocnedosamenbHocmu

Onpezenenne u CocoObl 3aJaHUST YUCIOBBIX MOCIEI0BATEIbHOCTEH

ITousartue YHCJIOBOM IIOCJIEJOBATEIbHOCTH. 3amanue
MOCJIEI0BATCIILHOCTH PEKYPPECHTHON (popmynoi u Gopmylioil n-ro
qJjIeHa.

Apudmernueckas U reoMeTPUYECKas MPOTPECCUH

Apudmernyeckass 1 reoMeTpuueckas nporpeccun. Popmyrsl 7-To
qicHa apu(PMETHYCCKON M TECOMETPUYCCKON IMPOrpeccuil, CyMMBbI
TIEPBBIX 71 YICHOB.

N300pakeHre UYIEHOB apU(PMETHYECKOHW U TEeOMETPUICCKOU
OpOrpeccuii TOYKaMu Ha KOOPAMHATHOW MJIOCKOCTH. JIMHEWHBINH u
3KCHOHCHIUAIBHBIN POcT. CI0XKHBIC MTPOIICHTHI.

[UTAHMPYEMBIE TIPEAMETHBIE PE3YJIbTATBI OCBOEHUSI
[TPUMEPHOUPABOYEU I[TPOI'PAMMBI KYPCA (I10 TOJAM
OBYUYEHUN)

OcBoenue yuyeOHOro kypca «Anarebpa» Ha YpPOBHE OCHOBHOI'O
06HICFO O6pa30BaHI/Iﬂ JOJI2DKHO OGCCHC‘II/IB&TL JOCTUKCHUC
CIEeAYIOMNXIPEIMETHBIX 00pPa30BaTEIILHBIX PE3yIbTATOB:

7 K1acce

Yucna u éviuucnenus
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— BeImmosrHsATh, coderass yCTHBIC W ITMCBMCHHBIC IIPUEMBI,
apudMeTHIeCcKne ASUCTBUSI C PAlHOHAIBHBIMU YHCIIAMU.

— Haxomute 3Ha4YeHUs] YHCIOBBIX BBIPAXCHHUH; NTPHUMEHSITH
pa3HooOpa3HbIe CIIOCOOBI U IMIPUEMBI BBIYUCIICHUS 3HAYCHUN JPOOHBIX
BBIpQXKCHUH, COJIEpKAIIUX OOBIKHOBCHHBIC U JICCSITUYHBIC JPOOH.

— TlepexoanTe OT oOmHOUW (OPMBI 3alMCH YHUCEI K APYTrou
(npeobOpa3oBBIBAaTh  JACCATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBCHHYI) B JCCATHYHYK), B YaCTHOCTHU B OCCKOHCUYHYIO
JNECSITUIHYIO TPOOB).

— CpaBHUBATH U YIOPSAOYUBATH pPallMOHAJILHBIC YHCIIA.

— OKpyTiIaTh YHCIIA.

— BBIMONMHATE NPUKUAKY U OICHKY pe3yibTaTa BEIYUCIICHUH,
OLIEHKY 3HAQYE€HWUM YUCIJIOBBIX BBIPA’KEHUM. BBINOIHATE neicTBUS CO
CTEIEeHsIMH C HaTYPaJIbHBIMH TTOKa3aTEIISIMU.

— IIpuMeHSITh TNPHU3HAKH OEJIMMOCTH, pas3lIoKeHWe Ha
MHOXXHUTEIINHATYPAITBHBIX YHCEI.

— PemaTth NmpakTUKO-OpUEHTUPOBAHHBIC 3aJadH, CBsS3aHHBIE C

OTHOIIICHUEM BEIIMYHH, TIPOIMOPIIMOHATBHOCTHIO BEJIIWYHH,
MpPOLIEHTAMU; HHTEPIPETUPOBATh pPE3YJbTAaThl pEUISHUs 3ajady C
yuéTtoM OTpaHUYCHUH, CBSI3aHHBIX co CBOMCTBaMH

paccMaTpuBaeMbIX OOBEKTOB.

Anzebpauueckue eviparxcenus

—  MHcnonp3oBaTth alre0pandecKyro TEPMUHOJIOTHIO u
CHUMBOJIMKY, TMPUMEHATh €€ B TMPOIecce OCBOCHUS y4eOHOro
Marepua’a.

—  HaxonuTte 3HadceHUs1 OyKBEHHBIX BBIPAXKCHUU IPU 3aJaHHBIX
3HAYCHUSIX TTIEPEMEHHBIX.

—  BepmonHsaTe  npeoOpa3oBaHHUs — IIEJOTO0  BBIPAXKCHUS B
MHOTOWICH NPHUBEACHHEM TNOJOOHBIX CJIaraéMBIX, pPacKPBITHEM
CKOOOK.

—  BrpIMogHATE yMHOXEHHE OJHOYICHAa HAa MHOTOWIECH |
MHOTOYWICHA HA MHOTOYICH, MPUMEHATHh (OPMYJIIBI KBaJapaTa CyMMBI
U KBaJipaTa pa3HOCTH.

—  OcyuecTBasTh pa3jloKEHUEe MHOTOYJICHOB Ha MHOXHUTEJIHU C
IIOMOIIILIO BBIHECCHHS 32 CKOOKH OOIIEro MHOXHTEsI, TPYIITHPOBKH
cllaraeMbIX, IPUMEHECHHUA (POPMYJ COKPAIIEHHOTO YMHOKCHUS.

—  IlpumensaTe mpeoOpa3oBaHUST MHOTOYICHOB IS PCIICHHUS
pa3IUYHBIX 3aJad ¥W3 MaTeMaTHKH, CMEXHBIX [IPEAMETOB, U3
peanbHOI MPAKTUKH.

— Hcnonb3oBaTh CBOWCTBA CTEIEHEWM C  HATypajbHBIMHU
IMOKa3aTeJIsIMU JJIsI TPeoOpa30BaHUS BHIPAKCHUMH.

Ypagnuenus u nepasencmea
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—  Pemare nuHelHBIE YypaBHEHUsT C OJHOM MEPEMEHHOM,
NpUMEHsIs TpaBWja IepexoJa OT HCXOAHOTO YpPaBHEHHUS K
paBHOCUIBbHOMY emy. IIpoBepsiTh, SABISIETCS JIM YHCIO KOPHEM
ypaBHEHHUS.

—  IlpumensTs rpaduydeckue METOIbI IIPH PEUICHUHM JIMHEWHBIX
YpaBHEHUH U UX CUCTEM.

—  IlonOupaThe mpuMepbl ap 4YHCEJ, SIBISIONINXCS pPEIICHUEM
JIMHENMHOIr O YpaBHEHUS C ABYyMs NEPEMEHHBIMU.

—  Crpouth B KOOPAWHATHOHM IUJIOCKOCTH TpadHK JIMHEHHOTrO
ypaBHEHHUSI C JABYMsSI NEPEMEHHBIMH; TIOJB3YysCh  I'padHUKOM,
MPUBOJINUTH IPUMEPHI PELICHUS yPAaBHEHUS.

—  Pemars cucrembl ABYX JIMHEHHBIX YypPaBHEHUH C AByMs
IIEPEMEHHBIMH, B TOM YHCJIE TPa()UICCKH.

— CocTaBJsTh U peliaTh JUHEHHOE YPaBHEHUE UJIU CUCTEMY
JIMHEWHBIX yPaBHEHHUHN MO YCIOBHIO 3aJla4H, MHTESPIIPETUPOBATH B
COOTBETCTBHHU C KOHTEKCTOM 3aJ[ayd MOJYYCHHBIA pe3yJIbTaT.

Koopounamut u zpagpuxu. @ynkyuu

— N300paxxath Ha KOOpJIMHATHON OpsIMOit TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAWHATaM, Jy49d, OTPE3KH,
WHTEPBAJIbl; 3alIUCHIBATh YHUCIIOBBIC MPOMEKYTKH Ha ajlreOpandeckom
sI3BIKE.

— OrmeyaTh B KOOPAMHATHOW MJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpAHWHATaM; CTPOUTh TrpaduKu JIHHCHHBIX GyHKIuA. CTpoUTh
rpaduK GYHKOIUU Y = | X |.

—  OmnwuceiBaTh € MOMOIIBIO (PYHKIHH H3BECTHBIE 3aBUCHUMOCTH
MEXJy BEJIWYHMHAMHU: CKOPOCTb, BpEMs, pacCTOsIHUE;, I[eHa,
KOJIMYECTBO, CTOMMOCTBH;, HPOMU3BOJUTEIBHOCTb, BpeMs, OOBEM
paboThI.

—  HaxoauTh 3HaucHUE QYHKIIUU 1O 3HAYCHHIO ¢& apryMcHTA.
— TTonumate Tpaduyuecknii cnocod TpeacTaBIICHUS W aHaIN3a
nHGOpMAIUU;, HW3BJIICKATh W HHTCPIPETUPOBATH HHOOPMALUIO U3
rpa)uKOB peanbHBIX MPOIECCOB U 3aBUCHMOCTCH.
8 kiacc
Yucna u evluucnenusn

—  MHcnons30BaTh HaYalbHBIE MOPEACTABICHUS O MHOMXECTBE
JCHUCTBUTEIBHBIX YHUCEN JJISI CPAaBHCHHS, OKPYTJICHUS M BBIYUCIICHUN;
n300paXkaTh JICUCTBUTCIILHBIC YHCIAa TOYKAMHU Ha KOOPIAMHATHOU
OpsSIMOIA.

— HpI/IMCHﬂTL IIOHATHUC apI/I(I)MCTI/I"ICCKOFO KBaApaTHOTO KOPHI;
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HaXOOWTh KBaJpaTHBIE KOPHU, HCHOJB3Ys MpPH HEOOXOIUMOCTH
KaJIbKYJSITOP; BBITIOJTHSITH npeoOopa3oBaHUs BBIPAXKCHHUM,
coaeprKammnX KBaJpaTHbIC KOPHU, UCTOJIB3YsI CBOMCTBA KOPHEH.

— Hcnonp3oBarh 3anucu OOJIBIINX M MaJIbIX YHUCEN C IIOMOILbLIO
JNECITUYHBIX ApoOeit m creneHen yucia 10.

Ancedpauueckue ewvipajrcenus

—  IlpuMeHATP TIOHSITHE CTENEHW C IEJIBIM IToKa3aTeseM,
BBIIIOJTHSTE IIpeoOpa3oBaHUSI BBIPAKCHUM, COACPIKAIIUX CTEHCHH C
LIEJBIM [TOKa3aTEeJIEM.

— BhBIMOIHATE TOXKASCTBECHHBIC IPEOOPA30BAHUS PALIHOHATIBHBIX
BBIDQXCHUIH Ha OCHOBE MpaBWJ JCHCTBUI HAJ MHOTOYICHAMHU H
anreOpandyecKuMu IPOOSIMH.

— PacxnantaTL KBaHpaTHLIﬁ TpéX‘lJ’ICH Ha MHO>KHTCIIN.

— IIpumensTs mnpeoOpa3oBaHUST BBIPAXKEHUH JUIS PEIISHUS
pa3iauyHBIX 3aJady W3 MaTeMaTUKH, CMEXHBIX IPEeIMETOB, U3
peanbHOM NPAaKTUKH.

Ypa(menu}l U Hepasencmea

—  Pemarte nuHelHble, KBaJApaTHbIE YPABHEHUS U
panmoHanBHBIC YPAaBHEHUS, CBOISIINECS K HUM, CUCTEMBI JBYX
YpaBHEHUH C ABYMsI IEPEMEHHBIMHU.

—  IIpoBoauts npocreiine UcciaeI0BaHUs ypaBHEHUN U
CHCTEM ypaBHEHHH, B TOM YHCJIC C IIPUMEHEHHUEM IpapuaecKux
npeacTaBiIeHU (yCcTaHaBIMBATh, UMEET JIU YPaBHCHUE WU
CUCTEMaypaBHEHUHN pEelLIeHUs, €CIU UMEET, TO CKOJIBbKO, U Mp.).

— IlepexonuTh OT CcJIOBECHOW GOPMYIHPOBKH 3adadu K e
anreOpandyecKkol MOJICIIM C MOMOIIBIO COCTaBJIICHUS yPaBHCHUS HIIH
CHUCTEMbl ypaBHEHUH, HWHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4d IMOJTYUYSCHHBIH Pe3yabTaT.

— IIpuMeHsTh CBOWCTBA YMCIOBBIX HEPABEHCTB JUJISI CPAaBHECHUS,
OLICHKH; peIIaTh JINHEHHbIE HEPABEHCTBA C OJHOW MEPEMEHHOW M UX
CHUCTEMBI; 1aBaTh IPapUUICSCKYIO MILTIOCTPALIMIO MHOXKECTBA PCUICHUN
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

Dynkyuu
— ITonnMaTe ¥ HCIIOJIB30BaTh (PYHKIIHOHAJIBHBIC ITOHSITUS U
SI3BIK ~ (TEpMHHBI, CHMBOJIMYECKHWE OOO3HAUECHHs); ONPEAecsiaTh

3Ha4YeHHe QYHKIHMHU IO 3HAYCHUIO apryMeHTa; OIpeNessATh CBOICTBa
pynkuum no eé rpaduky.

— Crtpouts rpaduKu dJIEMEHTApHBIX (PyHKIUI BuIa
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K
y=5.,y=x?,y=x,y= Vx , y = | x|; onuceBars CBOiicTBa

YUCI0BON PyHKIINH 110 €€ rpaduKy.
9 knacc

Yucna u eéviuucienus

—  CpaBHHUBATH u YHOPSAA09YUBATh panroHaIbHBIC u
UppalMOHAIbHBIC YUCIA.

—  BremomHATe apudMeTHUecKHue ASHCTBUS C paruoOHAJIbHBIMU
YHUCJIAMH, COYeTasi YCTHBIC M ITUChMCHHBIC IPUEMBI, BBINOJIHSITH
BBIYUCJICHHS C UPPAUOHAIBHBIMUA YHUCIIAMU.

— HaXOILI/ITI) 3HAYCHUS CTCIICHEU C IICJIBIMU IIOKA3aTCJIsAMU U
KOpHeﬁ; BBIYUCJIATH 3HAYCHUA YHUCIIOBbBIX BLIpa)KeHHﬁ.

— OprFHHTL HeﬁCTBHTCHLHLIC uuciia, BBIIIOJIHATHL TNPUKUAKY
pe3yJsibTara BLI'JPICJICHPIﬁ, OLCHKY YHCJIOBBIX BLIpa)KeHHﬁ.

Ypa(menu}l U Hepaeencmea

—  Pemarp nuHelHBIE W KBaapaTHBIC ypaBHEHHs, ypaBHCHHS,
CBOAAIIHNECS K HUM, IIpOCTEeHIINEe TpOOHO-parliOHAIILHBIC YPaBHEHUS.

— Pemrate cucteMbl JOBYX JIMHEWMHBIX YPaBHEHUU C JABYyMs
IIepEeMEeHHBIMA W CHCTEMBI JBYX YpPaBHEHUH, B KOTOPBIX OIHO
YpaBHEHUE HE SIBJISICTCSI TUHEHHBIM.

— PemaTh TeKCTOBBIE 3ajadyd alTreOpamdecKhM CIIOCOOOM C
ITOMOIIILIO COCTABJICHHUS] YPABHCHUS WJIM CUCTEMbI JIBYX YPaBHCHHM C
JBYMsI IEPEMECHHBIMH.

—  IIpoBoauTs mpocTeiiiue ucciaefoBaHusl YPaBHEHUN U CUCTEM
ypaBHEHHI, B TOM 4YHCJE C INIPpUMEHEHHEM rpaduuecKux
IIpeACTaBIICHUH (yCTaHaBIWBaTh, UMEET JIM ypaBHEHHUE HIIM CHCTEMa
YpaBHEHUI pPEIICHUS, €CIIH UMEET, TO CKOJIBKO, U TIp.).

— PemaTts nuHElHBIE HEpaBEHCTBA, KBaJ[paTHBIE HEPABEHCTBA,
n300paXkaTh pernieHrne HEPaAaBEHCTB HA YHUCIIOBOM MPSIMOM, 3aITUCHIBATH
peuleHue ¢ MoOMOIIbIO CUMBOJIOB.

— Penrats CHCTEMBI JTUHEHHBIX HEpPaBEHCTB, CHCTEMBI
HCPaBCHCTB, BKJIIOYAKOIIHNEC KBaJPaTHOC HEPABCHCTBO; H300pa)kaTh
peuleHue CUCTEeMbl HEPAaBEHCTB Ha YHCIOBOW TMPSIMOM, 3alUCHIBATH
penieHre ¢ MOMOIIbLI0 CHMBOJIOB.

— HVcnonp30BaTh HEpaBEHCTBA MNPU PENIEHUH Pa3IHUIHBIX
3amad4.

Dyukyuu
— PacrioznaBath ¢GyHKIMM H3y4YeHHBIX BHIOB. [loka3biBaTh
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CXEMAaTHYECKH PpacHOJIOKEHHE Ha  KOOPAWHATHOM  INIOCKOCTH
rpacdukoB
byuxIIMic BI/IzLa:y:kx,y:kxﬂLb,y:g sy =ax2 +bx +c

y=xy=+x,y= IX | B 3aBUCMMOCTH OT 3Ha4€HUH KOdPPULHEHTOB;
ONHCHIBATh CBOMCTBA (DYHKIIHH.

CTpouTth M M300paXkaTh CXEMaTHYECKH I'padUKH KBaJAPATHUYHBIX

—  ¢yHKUMH, ONUCHIBATh CBOMCTBA KBAJIPAaTHYHBIX (YHKUHH 11O
nx rpadukam.

— Pacrio3naBath KBagpaTuuHylo (QyHKUOHIO 10 Qdopmylie,

MIPUBOANTE TPUMEPHI KBaAPATUYHBIX (QYHKOHH W3 pearbHOU
JKU3HHU, PU3UKHA, TECOMETPHH.

Aput]memuuecxa}l U ceomempuveckas npocpeccuu

—  PacmosnaBath apuPMETUYECKYI0O H T'€OMETPUYECKYIO
MPOTPECCHHU MPHU pa3HbIX crocodax 3aaaHusl.

—  BBINOAHSITE BBIYHUCICHUS C UCIIOJIb30BaHUEM (POPMYII N-ro
qjieHa apu(PMETUISCKON U TeOMETPHUUIECKON MPOTPECCHIl, CyMMBbI
IEePBBIX N WICHOB.

— M3o0pakaTh YIIEHBI MOCJISIOBATEIIHLHOCTH TOYKaAMH Ha
KOOPJAUHATHOM TIJIOCKOCTH.

— Pematp 3anaun, cBsI3aHHBIE C YUCIOBBIMUA
MOCJIEJOBATEIbHOCTSAMH, B TOM YHCIIC 3a/laU1 U3 PeaJbHOM KHU3HHU (C
HCITOJIb30BAHUEM KaJIBKYJIATOPa, HHU(POBBIX TEXHOJOTHH).
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TEMATUYECKOE INIAHMPOBAHME YYEBHOI'O KYPCA (IIO TOLAM OBYYEHIA)

7 xnacc (He menee 102 u)

Haspanue pazaena
(TeMbl) (UHCJI0 YACOB)

OcHOBHOe coaep:KaHHe

OcHoOBHbBIE BHABI 1eSITeIbHOCTH 00y4aIOUINXCSI

Yucaa u
BBIYMCJIEHUS.
PanuonanbHbIe
quciaa

(254

ITonsaTue paLuoOHAaIBHOIO qucia.
Apudmerniueckue aeucTBus ¢
panMoOHAIbHBIMU YHMCIAMU.

CpaBHeHue, yHnopsiiouuBaHHUeE

panuoOHAIBHBIX YHCEIT.
CrerieHb C HATYpaJIbHBIM [MOKAa3aTEJIEM.
Pemenue ocHOBHBIX 3azad Ha ApoOwH,
MPOLICHTHI U3 PeaJIbHOM ITPAKTHUKH.
IIpusHaku J€IUMOCTH, Ppa3JIOKEHUs
Ha MHOXXHTEJIU HATYPaJIbHBIX YHCEI.

Peanbubie 3aBucumoctu. llpsimas n
oOpaTHasT MPOIIOPHHUOHATIEHOCTH

CucreMaTH3UpPOBATHL U 000ramaTh 3HAHUA 00
OOBIKHOBCHHBIX M JECITUYHBIX IPOOSX.

CpaBHUBATB M YNOPAJ0YMBATH  JIPOOH,
npeoOpa3oBbIBas npu HE0OXOIUMOCTH
IecATUYHBIE  ApoOM B OOBIKHOBEHHEIE,

OOBIKHOBEHHBIE B JECSITUYHBIE, B YACTHOCTH B
OECKOHEUHYIO NECATUYHYIO IPOOb.

IIpumeHsaTH pa3HOO00pa3HbIe CIIOCOOBI U NPUEMBbI
BbIYMC/ICHHS 3HAYEHUH JPOOHBIX BbIPAKEHHII,
COJIepKalllUX OOBIKHOBEHHBIE U JIECSATUYHBIE
apobu:  3aMEHSITb  NpU  HEOOXOIMMOCTH
NECATUUYHYIO napoOb OOBIKHOBEHHOM u
OOBIKHOBEHHYIO  JECSITUYHOM,  NPUBOIUTH
BBIpakeHHE K (opme, Hambosee yaoOHOU miist
BBIYMCIICHUH, IpeoOpa3oBBIBaTH  JIPOOHEBIC
BBIpD@)KEHMSI Ha yMHOXXEHHUE U JICJICHHUE
IECATUYHBIX ApPOOei K NEeHCTBHSIM C IEJIBIMUA
YHCIIAMH.

IIpuBoauTh 4McI0BbIe U OyKBeHHbIe IMPUMepPHI
CTENIEHn C HaTypaJIbHBIM  IIOKa3aTeJieM,
OOBSICHSISI 3HAYCHHsSI OCHOBAHUSI CTCIIEHH U
MOKa3aTeNsl CTENEeHH, HaXOJUTh 3HA4YEHUs
creneHeit Buga a" (a — noboe parroHaIbHOE
49HCIIO, 1 — HATypaJlbHOE YHCIO).
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IToHuMAaTB CMBICI 3anTUCH OOJIBIITUX YHCEI C
IIOMOIIBIO JECSITUIHBIX APOOEH U cTereHeil yncia
10, TpUMEeHSATBUX B PEaIbHBIX CUTYyaIlHsIX.

IIpumeHATH MIpHU3HAKHU JEITUMOCTH,
pa3JIoKEeHUsI Ha MHOXXHTEIH HaTypalbHBIX
qHCel.

Pemarp 3amaum  Ha  YacTH, IPOICHTEHI,
MIPONOPIHH, HA HAXOXIACHHUE ApoOH (IIpoLeHTa)
OT BEJMYMHBI M BEJIMYMHBI 10 €& npodu
(npoueHTy), JnpoOm  (IpomeHTa), KOTOPBIA
COCTaBJSICT  OJHA  BEJIMYMHA  OT  JIPYTOH.
IIpuBoauTH, pa3dUpPaTh, OLEHUBATH PA3JINYHBIC
pelIeHusI, 3aIiCH PEeIIeHN TeKCTOBBIX 3aJ1ad.
PacnosHaBaTh M OOBACHATH, ONHUPAsCh Ha
OmnpeleseHns, NPSIMO IMPOMOPIUOHAIBHBIE U
00paTHO  MIPONOPIMOHAIBHBIE  3aBUCHUMOCTH
MEXy BEJIMYUHAMH; NPUBOJAUTH NPUMePbI 3THX
3aBUCHUMOCTEH M3 peajbHOro Mupa, HU3 JPYyrux
y4eOHBIX TPEIMETOB.

PemaTh NpakTUKO-OPHUEHTHUPOBAHHEIC 3a/1a91 HA
IpoOu, IPOIEHTEI, MPSIMYyIO0 1 OOpaTHYIO
IPOHOPLUHOHAIBHOCTH, IPONOPLUU

AJjiredpanyeckue
BBIPAKEHUsI

(27 v)

BykBennsre BBIPAKCHUSI.
ITepemennsre. JlommycTuMbie 3HAYCHUS
nepeMeHHbIX. POpMYyJIbI.
IIpeob6pazoBanne OYKBEHHBIX
BBIP@XKEHHUH, PACKPBITHE CKOOOK U
NpUBEACHUE NOJOOHBIX CIaracMbIX.

OBJ1aieTh AIre0OpanyvyecKko TEPMUHOJIOTHEH U
CHMBOJIMKOM, NPHMEHATbL €€ B Ipolecce
OCBOCGHUSI yUeOHOr 0 MaTepHala.

Haxoauts 3HAYCHUS OyKBEHHBIX
BBEIpA)KCHHUU IIPU 3aJaHHBIX 3HAYCHUSAX OYKB;
BBITNOJIHSITE BBIUUCIIEHUS 110 (popMyam.
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CBolicTBa CTEIIEHU C HATYpPaJIbHBIM
IOKa3aTejIeM.

MmuorowieHsbl. ClI0)KEHHE, BBIYUTAaHUE,
YMHO>@XEHHE MHOT'OWICHOB. @OpMYJIbl
COKpalEHHOro YMHOXeHuUsl. Pa3zioxenue
MHOTOYJICHOB Ha MHOXXUTEITH

BeInmoaHATH peoOpa3oBaHUs LIEJIOT O
BBIPDAXKCHHUSI B  MHOIOYIEH  IPHUBEICHHUEM
MOAOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BBINOJIHATL yMHOXKEHHUE  OJHOYJICHA Ha
MHOTOYJICH M MHOIOYJICHAa Ha MHOIOYJICH,
NPUMeHSITh (GOpPMYJBl KBajgpara CyYyMMBI U
KBaJpaTa pa3HOCTH.

OcyuecTB/IATh Pa3JI0KCHUE MHOIOWICHOB Ha
MHOXKHUTENIM ITyTEM BBIHECEHUSI 3a CKOOKH
00IIero MHOXUTENSI, MPUMEHEHUS (OPMYIIBI
pa3sHOCTH KBaJpaToB, GOPMYJI COKPaIIEHHOTO
YMHOKCHUS.

IIpuMmensaTh npeoOpa3oBaHHE MHOTIOYJICHOB
JUIsL  pelIeHusl  Pa3IM4YHBIX  3aaa4 u3
MaTEeMaTUKHU, CMEXKHBIX  IPEIAMETOB, U3
peanbHON NPaKTUKH.

3HAKOMUTBCS ¢ MCTOPHeli Pa3BUTHSL MAaTEMaTUKU

YpaBHeHus u
HEPaBEeHCTBA
(20 v)

VpaBHeHue, npasuia npeoOpa3oBaHus

ypaBHEHUs, PaBHOCUIIBHOCTbD
YpaBHECHUIA.

JInneitnoe ypaBHEHUE c OIHOU
NEePEMEHHOM, pelienue JIMHEHHBIX

ypaBHeHU. PerneHue 3agauc noMoubso
YpaBHEHUI.

JIuneiiHoe ypaBHEHUE C ABYyMs
IIepeMeHHBIMU 1 ero rpaduk.Cuctema
ABYX JUHEUHBIX YPaBHCHUM ¢ AByMs
nepeMeHHbIMU. Pentenue cucreM

Pemiare uHEliHOE ypaBHEHHE C  OIHOU
IIepEeMEHHON, IPUMeHsisi MpaBWJia Mepexoja OT
HCXOOHOTO YPAaBHEHMUs] K PAaBHOCUIBHOMY €My
6onee mpocTtoro Buzaa. IlpoBepsATsk, ABISIETCS JTH
KOHKPETHOE YHCJIO KOPHEM ypaBHEHHUS.
ITopOuparhs npuMepsI Nap YUCEJl,
SIBJISTFOIIIUXCS PELIEHUEM JIMHEHHOTO ypaBHEHUSI
¢ nByMs nepeMeHHbIMU. CTPOUTH B
KOOPAWHATHOHN IJIOCKOCTH IpadyuK JIMHEHHOTO
YpaBHEHHUs C ABYMsI NEPEMEHHBIMH;
MOJIB3YsICh TpaUKOM, NPUBOJAUTE NMPUMeEPbI
pelLlIcHUs] YpaBHCHUSL.
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ypaBHEHHI CITOCOOOM I10JICTAHOBKH U
CIIOCOOOM CIIOKCHHUS

HaxoauTh pelieHue CUCTEMBI IBYX JIMHEHHBIX
YPaBHEHUIl ¢ ABYMs IEPEMCHHBIMU.

CocTaBJISITh U peliaTh YPaBHEHUE UIIU CUCTEMY
YpaBHEHHMI 110 yCIOBHIO 3a/1a4H,
HHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJ[a4 MOJIYYCHHBIH pe3yspTaT

Koopaunartsin
rpaguKu.
Dyukuum (24 4)

Koopnunara TOoukm Ha  OpsAMOM.
YucnoBble NpoOMeEXyTKH. Paccrosinue
MEXIAy ABYMsI TOUKaMU KOOPJIMHATHONU
psIMOM.

IIpssmoyronbHas cucremMa KOOpAMHAT
Ha IUIOCKOCTH. IIpmumeps! rpadukos,
3aJaHHBIX bopmynamu. Urenue
rpauKoB peasibHbIX 3aBUCHUMOCTEH.

Tonsitue ¢ynkunu. I'padux GyHKIHH.
CpoiicTtBa ¢pynkuuil. JInneitnas GyHKIUA.
ITocTpoenue rpaduka JIMHEUHOM
¢yuxuun. I'paduk GyHKIHH y = [X]

HN300paxkaTh Ha KOOPAMHATHOM HpsIMOM
TOYKH, COOTBETCTBYIOIINE 3a/1aHHBIM
KOOpAUHATaM, JIy4dd, OTpPE3KU, HHTEpPBabl;
3alMCHIBATh UX Ha aJIreOpPandecKOM SI3BIKE

OTMeuYaTh B KOOPAHMHATHOI MJIOCKOCTH TOYKHU I10
3aJaHHBIM KOOpJWHATaM; CTPOUTh TIpaduku
HECJIOKHBIX 3aBHCHUMOCTEH, 3a/IaHHBIX
bopmyraMu, B TOM HYHCIE C TIOMOIIBIO
nu¢poBeIX JabopaTopuii.

IIpumMensnTs, H3y4aTh NMpenMyllecTBa,
HHTepNpeTHPOBATH rpaduyeckui croco6
MpEeJCTAaBICHUsT W aHalu3a pa3HOOOpa3HOM
JKM3HEHHOW MH(pOpMAaIIH.

OcBanBaTh NOHATHE (QYHKIUH, OBJIAIEBATH
(G yHKIMOHAIBHON TEPMHUHOJIOTHEH.
Pacno3naBarh JIuHEHHYI0O QYHKUHUIO ¥y = kx +
b, onmuchIBaTH ¢€ CBOIMCTBA B 3aBHUCHUMOCTH OT
3HaueHUH Ko3(ppurneHToB k u b.

Crpouts rpadguku JUHEeHHON QyHKIINH,
GyHKUINH
y=1xl
Hcnoan3oBarb
TIOCTPOECHUS

nudpoBbie  pecypchbl Ul
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rpaukoB (GpyHKUIUI U U3yYEHUS UX CBOMCTB.
IIpuBonurs pUMepbI JIMHENHBIX
3aBHCHUMOCTEHl B peaJIbHBIX IIporeccax u
SIBJICHUSIX

IoBTOpenue u
00o0menne(6 1)

IToBTOpenue

OCHOBHBIX

TOHSTUN |

METOZIOB Kypca 7 Kiacca, 00oOlieHue

3HAHUN

Bpi0uparb, NpPHMEHATH OLEHHBATH CHOCOOBI
CpaBHEHUS YMCEJI, BBIYMCICHUH, MpeoOpa3oBaHMil
BBIPAXKCHUH, PELLICHUS] YPAaBHCHUN.

OcymecTB/IATh CaMOKOHTPOJIb  BBIIOJIHAEMbIX
JEeHCTBUM M CaMOIIPOBEpPKY  pe3yJbTara
BBIYMCIICHUH, IIpeoOpa3oBaHHil, ITOCTPOCHHUU
Pemars  3agaum U3  peaJbHOM  JKU3HWU,
NPUMEHATh MAaTeMaTH4YeCKHe 3HaHHUs [
pelleHus 3a1a4 U3 ApyTruxX IpeIMETOB.

Pemats  TekcTOBBIE 3aJa4M, CPaBHHUBATb,
BHIOMPATH COCOOBI pElISHUs 3aJauu
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8 kmacc (ne menee 102 1)

HazBanue
pasaena (TemMbl)
Kypca (4HcjI0 4acoB)

OcHoBHOe cojeprkaHue

OcHOBHBIE BH/bI 1€ATEIbLHOCTH oﬁyqamumxcn

JlelicTBUTEIILHBIC YHCIIA.
CpaBHeHHE NeHiCTBUTEIILHBIX
qucesr. ApudpmMeTnIecKuit
KBaJIpaTHBIHKOPEHB.
VpaBHeHue Buaa x> = a.
CaoiicTBa apupMeTUIECKUX
KBaJPaTHBIX KOPHEH.
[Ipeo6GpazoBaHnEe YHUCIOBBIX
BBIPAXKEHUH, COJEprKAILUX
KBaJpaTHBIC KOPHU

Yucaa u KBanpaTHsIli KOpeHb U3 4HCA.
BbIYHCICHUSI. ITonsite 06 HppaOHAIEHOM
KBagpathbie qucie. JlecaTuaabre

KOPHH HPUOITMIKEHUS

(5 v) UPpPALMOHAJIBHBIX YMCEIL.

@dopMyHpoBaTh ONpeJeleHHe KBaJpaTHOIO KOPHSA U3
9HCIIa, apUPMETHISCKOrO KBAaJAPATHOTO KOPHS.
IIpuMeHsATH ONepaluio U3BIEUEHUs] KBAJAPAaTHOTO KOPHS
W3 YHCia, HCHOIb3YS IIPH HEOOXOAUMOCTH KAJAbKYJISITOP.
OuneHnBaTh KBaJpaTHbIE KOPHHU IEJIBIMU YHCIAMU U
JECSITHIHBIMU JIPOOSIMH.
CpaBHMBaTL M YNOPSI/I0YHBATH
HppalMOHAIBHBIE 4YHCIIA,
KBaJpaTHBIX KOpPHEH.
UccaenoBars ypaBHEHHE X°> = g, HAXOJIUTh TOYHBIE U
npubGIKEHHBIC KOpHU 1Ipu a > 0.

HccaenoBars CBOMCTBA KBaJpaTHBIX KOpPHEH, IIPOBOISL
4YUCIIOBBIC DKCIIEPUMEHTBI c HUCIOJIb30BaHUEM
KaJIbKYJISITOpa (KOMOBIOTEPA).

Jloka3pIiBaTh CBOWCTBAa apU(METHUCCKUX KBaIpaTHBIX
KOpHEH; TpPUMEHATh WX UL  IpeoOpa3oBaHMUS
BbIPAXKEHUM.

BbinoHATH Npeodpa3oBaHus BBIPAXKCHUM, COAEpKAIUX
KBajJpaTHblC KOpPHU. DBrIpaxkaTe IIepeMEHHBIC U3
reOMETPUYECKUX U Pu3nUecKux Gopmyi.

BpIuMcasATL  3HA4YeHHMsl  BBIPaXXEHUN,  COAEpKaIINX
KBaJpaTHbIE KOPHHU, HCIIOJB3Yysl IIPU HEOOXOIMMOCTHU
KaJIbKYJISITOP.

Hcnmoab30BaTh B XOJI€ PEIISHHs 3a7a4 3JIeMEHTapHbIE

panroHaJIbHbBIC u
3allMCaHHbIC C IIOMOIIBIO
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npeacraBjiICHUs, CBsI3aHHBbIC C HpI/I6.HI/DKéHHI>IMI/I
S3HA4YCHUSAMU BCIIMYHH.
3HAKOMHUTHLCH C HCTOpHeﬁ pa3BUTHA MAaTCMAaTUKH
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Ilpooonocenue

Yucaa n CreneHpb C 1EIbIM DopMyIHPOBATH ONpeaeJdeHne CTCTICHU C IIEIbIM
BbIYMCJICHHUS. MoKa3aTeJeM. IoKa3aTeJIeM.
Crenenb ¢ neJbIM Cranapraas 3al1MCh YHCIIA. IIpeacraBasiTe 3anMch OOIBIINX U MAJIBIX YHUCET B
noKasaresemM Pasmeper 06bexTOB cTangapTHOM Buae. CpaBHMBATHL YMCIIA M BEUUUHBI,
(7 4) OKpY’Kalowero Mupa (ot 3alMMcaHHbIEe C HUCIOJIb30BaHUeM cteneHu 10.
3JIEMEHTAaPHBIX
YACTHI[ 10 KOCMHUYECKUX Hcnonb3oBaTh 3almHCh YHCEN B CTAaHIAPTHOM BUIC JUIS
0OBEKTOB), JUINTEILHOCTD BBIP@)KCHUSI pa3MEpOB 0OBEKTOB, JUIUTEILHOCTH IIPOIIECCOB B
IIPOIIECCOB B OKpY’KaIoIIeM MUpE.
OKpY’KaroIleM MHUpE. ®opmMyJIMPOBaTh, 3aAIIHCHIBATL B CUMBOJINYeCKOil ¢dopme u
CBolicTBa CTENEHNU C LEJBIM WLTIOCTPUPOBATL MPUMEPAMH CBOKMCTBA CTENEHU
roKasaTesjem
C LICJIBIM I10Ka3aTeJIeM.
IIpuMeHATH CBOMCTBA CTENCHU Ul IPeoOpa3OBaHUs
BBIPQXKEHHUH, COAEPIKAIINX CTEIICHHU C LSJIBIM IT0Ka3aTeIIeM.
BbBINOJIHATH AelCTBHUSI C YNCIIAMH, 3aIITUCAHHBIMY B
cTaHJAapTHOM BHAC (YMHOXXEHHUE, NeJICHHE, BO3BEIACHHE
B CTEHECHB)
Adarefpanueckue KBanpatubrii TpéxuieH. Pacno3HaBaTh KBaJpaTHBIM TPEXUIJIEH, yCTaHABIMBATH
BbIPAKCHHS. Paénomeﬂne KBaJpaTHOIro BO3MO’KHOCTB €rO Pa3yIOKeHHSI Ha MHOYKHUTEIH.
KBaleaTHbIﬁ TpexdIcHaHa MHOXKHUTEIN PackjaasiBaTh HA MHOKHTEIH KBa;:[paTHLII‘/'I TPEXUIICHC
TpéxuIeH HEOTPHULATEIIBHBIM JUCKPUMHUHAHTOM
(CR))
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AJjiredpanyeckue Anrebpandeckast poOb. 3anuceiBaTh anreOpamdyeckue BoIpakeHus. Haxoamuts
BBIPAKEHHUSI. JlommycTumsie 3HAYCHUS 0o0JIacTh ~ ONpEeAesCHHUsI  PAlHMOHAILHOTO  BBIPAKCHHUSI.
Aunredpanyeckast IIePEMEHHBIX, BXOJSIIHAX B BBINOJIHATL  YHUCIIOBBIC IOJCTAHOBKM M  BBIYHCJATH]
HPOGB anre6pa1/1tleCKHe BBIPAXKCHUS. 3HAYCHHEC ,up061/1, B TOM qucJie C IIOMOIIB IO
(15 4) OcHoBHOE CBOMCTBO KaJbKyJisiTopa. DopMyJHpoOBaTh OCHOBHOC  CBOWCTBO|
ajrebpanvecKon Apo6u. anreOpanyeckod IpoOdW W NPUMEHATH  €ro  JUls]
Coxpamenne 1poGeii. npeoOpa3oBaHus JpoOeil. BbImoaHaATs, aeiicTBuA  C
Crnoxenue, BBITUTAHUE, |  anreGpandeckumu apodsmu. [IpumeHsTs mpeobpasoBaHHs]
YMHOXCHUE H AcJIenne BBIP@KEHHUN sl PEIIEHUsA3a1au. BeIpamkarh nmepeMeHHbIe
anredpanieckux Apobeii. | g bopmyn (busnueckux, reOMEeTPHYECKHUX,
Ipeobpaszosanue  BBIDOXCHUH, | opycpipajommx GHITOBBIE CHTYALMHN)
colepKaluX  anredbpandecKue
apodu
YpaBHenus KBagpartHoe YpPaBHEHHUE. PacnosnaBarTh KBajgpaTHbIE ypaBHEHMU.
U HepaBeHCTBA. Henomnnoe KBaJ[paTHOE 3anuceiBaTh (popMysy KOpHEH KBaJpaTHOrO ypaBHEHUS,
KBagpatHnbie ypaBHeHue. dDopmyna KopHEH pelmiaTh KBaJApaTHble YPaBHEHHUsI — TIIOJIHBIE U
YPaBHEHHUS KBaJpaTHOrO YpaBHEHMUSI. HETIOJIHBIC.
(5 u) Teopema Buera. IIpoBoauTs, mpocTeiilliMe HCCAEJOBAHHMS  KBaJPaTHBIX
Pemenune YPaBHEHMH, YPaBHEHUH.
CBOJSIIMXCS K  KBaJAPaTHBIM. Pemiate ypaBHeHHs, CBOJISIIHECS K KBaJApaTHBIM, C
IIpocreiimue JNpoGHO- TIOMOIIBIO TTpeoOpa3oBaHU U 3aMEHON MEepEeMEeHHOM.

pauuoHAIBHBIC YPAaBHECHUS.
Perrenne TEKCTOBBIX 3ajad C
TOMOIIBIO KBaJIpaTHBIX
YpaBHEHUM

Ha6aronaTh U aHAJIN3HUPOBATH CBSI3b MEXIYy KOPHSIMH U
K03(UIMEHTAaMH KBaJpaTHOTO ypaBHEHHS.

dopmynaupoBaTthe TeopeMmy Bmuera, a Taxke oOpaTHYyIO
TeopeMy, NPUMEHSTh 3TH TEOPEMBI sl PEIISHUs 3a7ad.
PemaTth TekcTOBBIE 33Ja4M aNreOpPanvYecKUM CIIOCOOOM:
MIEPEXOAUTh OT CJIOBECHOH (OPMYIHPOBKH YyCIOBHS
3a7a4d K aJreopamyvecKoil MOJesau IIyTéM COCTaBIICHUS
YpaBHEHHSI; pemare COCTaBJIEHHOE YpPaBHEHHUE;
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UHTEPIPETUPOBATh PE3YIbTAT.
3HAKOMUTBCSI ¢ HCTOPHEIl Pa3BUTHS areOphl

YpaBHeHust

W HepaBeHCTBA.
CucreMbl ypaBHeHHii
(13 v)

JluneliHOe ypaBHEHHUE C IABYMs
HNepeMEeHHBIMHU, ero rpaduk,
OpPUMEPHI PELICHUS YPAaBHCHUN B
LEeJIbIX YHCIIax.

Pemenune CHUCTEM ABYX
JAHEWHBIX YpPaBHEHUM C JABYyMs
NEePEMEHHBIMH. ITpumepst
peuIeHusT CHUCTEM HEJIHHEHHBIX

YpaBHEHUM c ABYMsI
TIEPEMEHHBIMU.

I'papuueckas wuHTEpnpeTanus
ypaBHEHHUSs c JBYMsI
TIEpEMEHHBIMU u CUCTEM
YpaBHEHUM c ABYMsI
EepPEMEHHBIMH.

Pemenne TEKCTOBBIX 3ajayd cC
IOMOIIbIO CUCTEM YyPAaBHEHUN

PacnosnaBare  JiMHElHHBIE
TIEpEMEHHBIMU.

Crtpouth rpaduky JUHEHHBIX YpaBHEHUM, B TOM 4HUCIE
HCIO0/b3ys HH(ppoBbBIE pecypcChl.

PazinuaTh napajuieiibHbIC U IIE€PECEKAIOLIUECS IIPsIMbIE
10 UX YpaBHCHUSIM.

Pemiarb cuctembl IByX JIMHEHMHBIX YPaBHEHUUN C IABYyMs
NEPEMEHHBIMU IMOACTAHOBKOU U CIOKCHUEM.

Pemiarp mpocTeHinue CUCTEMBI, B KOTOPBIX OJIHO W3
YPaBHEHUU HE SIBJISIETCS JIMHEHHBIM.

IIpuBoguts rpaduyecKkyl0 HHTEPHPETALUI0 PCELICHUS
YPaBHEHHUS C ABYMs NMEPEMEHHBIMHU U CUCTEM YpPaBHEHHUH
C ABYMs IEPEMEHHBIMU.

Pemath TekcTOBBIC 32/1a4H anreﬁpanquKHM criocobom

YpaBHEHUS] C  JOABYMs

YpaBHeHus
M HEPABEHCTBA.
Hepasenctsa (12

)

YHuciioBble HEPABEHCTBA U UX
CBOMCTBA.

HepasenctBo c OHOM
HEepPEMEHHOM. JInnelinblie
HEpaBEHCTBa c OIHOU

NEepEeMEHHON W WX pCEIICHUEC.
CucrteMbl JTUHEWMHBIX HEPABEHCTB
C OJIHOW MNepeMeHHOH M Hux
peueHue.

H3o06pakenne pemieHus
JIMHSHHOT'O HEPAaBEHCTBA U UX

PopmyaupoBaTh CBOIiCTBa
WUIIOCTPUPOBAaTh ~ HUX  Ha
J0Ka3bIBATH alreOpanyecKu.
ITpuMeHsITH CBOMCTBA HEPABEHCTB B X0/1€ PEILICHUS 3a/1a4.
Pemiarp jnMHElNHbIE HEPABEHCTBA C OJIHON MEPEMEHHOM,
n3o0pakaTh peIICHHEe HEpaBEHCTBA HA YHCIIOBOU
OpsIMOML.

Pemath cucteMbl JIMHEHHBIX HEPaBEHCTB, H300pa)kaTh
peleHne cUuCTeMbl HEPABEHCTB Ha YHUCJIIOBOM HPSIMOM

YHUCJIOBBIX  HEpPaBEHCTB,
KOOPJIMHATHOM MPSIMOH,
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CHCTEM Ha YUCJIOBOU MPSIMOU

DyHKINH. Iousitme dyuknun. O6macte | Hcenmoab3oBaTh QyHKIHNOHAILHYIO TEPMHHOJIOTHIO H
OcHoBHBIE OIIpeJIeJICHUSI I MHOYKECTBO CHMBOJINKY.
TIOHSITUS 3HaueHuil pyHkunu. CriocoObl BbrunciasTs 3HaYeHust GyHKIUH, 3aJaHHBIX (HOpMyIamMu
5 u) 3agaHusi QYHKIIHN. (mpr  HEOOXOAUMOCTH  HCHOJIB30BaTh  KaJIBKYJISITOP);
I'papux dynxkuuu. CBOWCTBA | cocTaBJISITH TAGAMUBI 3HAYEHHH (QYyHKUNH.
(dbyHKIMH, X OTOOpa)keHHE Ha CtpouTts no ToukaMm rpapuku QyHKIIIH.
rpaduke OnuceiBaTh  cBoiicTBa  (QyHKIMHM Ha  OCHOBE €&
rpauuecKoro mpeacTaBICHUS.
Hcnonb3oBaTh QyHKIIMOHAIBHYIO TEPMUHOJIOTHIO U
CHMBOJINKY.
HccnenoBarh npumepsl rpauKoB, OTPAXKAIONIUX PealbHbIE]
nporeccel U siBjeHus. [IpuBOAUTE MPHMePHI IIPOIECCOB
U sIBJEHUHI C 3alaHHBIMHU CBOMCTBaMHM.
Hcnonb30BaTh KOMIBIOTEPHBIE MPOrPaAMMBI IS TI0-
cTpoeHus rpaUKoB (QYHKIIMN U U3YyUEHHUSI UX CBOHCTB
DyHKIUH. YreHne U noctpoeHue rpadukon HaxoauTs ¢ noMombio rpadpuka QyHKINHA 3HAUEHUE OJI-
Yuciaosbie ynkumii. IIpumepsr rpaduxon HOHM M3 paccMaTpHUBAaeMbBIX BEJIWYHUH 110 3HAYCHUIO JPY-
PyHKuun GYHKOHUH, OTpaskaroInux ro. .
© u) peanbHBIE MPOIECCHI. B HecnmoxxHBIX cilydasix BbIpazkaTh (hopMmy.ioii

DyHKIUHN, OIHUCHIBAIOIINE
IPSIMYIO U OOpaTHYIO
MIPONIOPIHOHAIILHEIE
3aBHCHUMOCTH, UX I'padUKH.
T'unepOona.

3aBHCHUMOCTB MEX/y BEJIMUHMHAMMU.
OnuchIBaTh XapakKTep W3MEHEHUs] OJHON BEJIWYMHBI B

3aBUCHUMOCTH OT HU3MCHCHMHIA prFOﬁ.
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Ilpooonocenue

Ha3panue
pa3neia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOe coaep:kaHue

OcHOBHBIE BH/bI 1eATEIbHOCTH 00y4aAKOUIUXCS

I'papux ¢dysxkupn y = x2
@yHKIMU y = X2, y = X3,

y = Jx, y = |x|; rpadudeckoe
pElICHUE YpPAaBHEHMH M CHCTEM
ypaBHEHUH

Pacno3snaBare BUIbI U3y4daeMbIX GyHKIUN.
IToxa3sbiBaTh cXxeMaTH4YeCKH MOJIOXKEHNE Ha
KOOPAWHATHOW IJIOCKOCTH TpadukoB (QYHKIUA BUma: y
= xza\/JT: x3’

y= X, y=Ix|

Hcnonb3oBats yHnxumnonanbHo-rpadguyeckue]
npeicTABJEHUs ISl pEIISHUs U UCCIIeJOBaHUsI ypaBHEHUN
HCHUCTEM ypaBHEHUM.
Ilpumensite uudposBbIe
rpaukoB QyHKIIHHA

pecypcbl s

IIOCTPOCHUS

IHoBTopenue u
06o0menne(6
1)

IToBTOpEeHHE OCHOBHBIX HOHATUN
U METOJ0B KypcOB 7 U 8 KJIaCCOB,
o0oOmeHue 3HaHUH

BpiOupaTh, IPUMEHATb, OLEHUBATH CHOCOOBLI CPAaBHCHUS
49ycell, BBIYHCIICHUH, HpeoOpa3oBaHMI  BBIPAXKEHHUH,
pelieHust ypaBHEHUH.

OcymecTBIsATH CAMOKOHTPOJIb BBHITMOIHAEMBIX AEHCTBUN U

CaMOIIPOBEPKY pe3yabTaTta BBIYMCJICHUH,
npeoOpa3zoBaHUN, TOCTPOCHUM.
Pemarp 3agaum M3 peadbHOil KM3HM, NPHMEHATH

MaTeMaTUYCeCKUEe 3HAHUS Ul PEHICHHS 3allad U3 JPYTUx
MPEeIMETOB.

Pemiatr TekcTOBBIE 3a/Ja4M,
CIoco0bl pelieHus 3aadn

CpaBHHUBaTh, BbIOHPATH
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9 knacc (ne menee 102 1)

Ha3Banmue
pa3aeiia (TeMbl)
Kypca (4ucio

OcHoOBHOE coepskaHueE

OcHOBHBIE BH/bI 1eATEIbHOCTH 00y4aOUIUXCS

4acoB)
Yucaa u PamuonaneHbie yncna, Pa3BuBaTh nmpeacTraB/ieHUs O YUCIaX: OT MHOXECTBa
BbIYHCJIEHHSI. HppalMoHaIbHBIC YHCIIA, HATYypaJIbHBIX YUCEJ JO MHOXKECTBA JICHCTBUTEIILHBIX
JeiicTBUTEe/IbLHBIE KOHCYHBIE H qHCell.
yueaa OecKOHEUHBIE JeCSITHYHBIE JPOOH. O3HAKOMHTBCSI C BO3MOXXHOCTBIO MPEACTABICHHUS
©u MHoxecTBO IEHCTBUTENBHBIX JCHCTBUTEIBHOTO YHCIIa KAK OCCKOHCYHOU
quces; AeHCTBUTEIIbLHbBIC

YyHcla Kak OECKOHEYHbIE 1eCATUYHBIC
npob6u. B3zamMHO oxHO3HAYHOE
COOTBETCTBHE MEXKIY MHOXKECTBO
JIeHCTBUTEIIBHBIX YHUCEI U
MHO>XE€CTBOM TOYEK KOOPJIHUHATHOMU
OpsIMOU.

CpaBHEHHE ACHCTBUTEIIBHBIX YUCEI,
apudmeTndeckue 1eUcTBU ¢
JICHCTBUTEIIBHBIMUA YHCIIAMH.
ITpubmmkénnoe 3HaueHUE
BEJIMYHMHBI, TOUHOCTH
OpUOIIMIKEHUS.

Okpyriienue uncen. [lpukunka u
OlLI€HKa pe3yJIbTaTOB BBIUMCIEHUN

JNECATUYHON APOOH, NPUMEHSITh JeCSITUIHbIE
MPUOIIMHKSHUS PAllHOHAIIBHBIX U HPPAIHOHAIBHBIX
qucel.

HN300pakaTh 1elCTBUTEIbHBIC YHUCIIA TOUKAMU
KOOPJAMHATHOMN NPSIMOM.

3anuceIBaTh, CPABHUBATH H YIOPAI04YHBATH
JIeHCTBUTEIILHBIC UMCIA.

BbBINOIHATH, cOUeTasi YyCTHbIE U MUCbMEHHBIE
npuéMsl, apupmMeTudecKkne JelicTBUA C
palOHAIbHBIMY YUCIAMHU; HAXOJAUTh 3HAUYCHUS
CTEIEHEH C LEeJIbIMU I10Ka3aTeIsIMU U KOPHEH;
BBIYHMC/AATh 3HAYCHUS YUCJIOBBIX BBIPAXKCHUM.
ITonyunTh npeacTaBjieHHe O 3HAYUMOCTH
JNEHUCTBUTEILHBIX YHCE B IIPAKTUYCCKON
NEATEIIbHOCTU YEJIOBEKA.

AHAIU3UPOBATHL M /1€/1aTh BbIBOAbI O TOYHOCTU
MpUOIIDKEHUSI IEUCTBUTEIIHFHOTO YHUCIA TIPU
pemeHuu 3aaad.

OKpyrasaTe JeHCTBUTEIBHBIC YKCIA, BHINOJIHATH
NPUKHAKY pe3ylibTaTa BBIUHCICHUH, OIEHKY
3HAYEHUM YMCJIOBBIX BBIPA’KECHUM.
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3HAKOMHUTBCS ¢ MCTOPHEill pa3BUTHS MaTeMaTHKU

YpaBHenus JIuneiiHoe ypaBHeHue. Penrenue OcBanBaTh, 3allOMHHATH M NPUMEHATH rpaduYecKHe
U HEPaBEHCTBA. YPaBHEHUM, CBOISIIUXCS K MeTO/bI IIPU PEIICHUN YPABHCHUN, HEPABEHCTB U UX
YpaBHenus JIMHCHUHBIM. CHUCTEM.
€ OJIHOIf KBagparHoe ypaBuenue. Pemienue Pacno3naBaTh 11e516Ie ¥ IpOOHBIC YPAaBHEHMUS.
nepeMeHHOi YPaBHEHMM, CBOISAIIMXCS K PemiaTp JinHeliHbIe H KBA/JIPATHBbIC YPABHEHUS,
(14 v) KBaJpaTHbIM. buxkBaagpaTHbie YpaBHEHUS, CBOASIIIIMECS] K HUM, ITPOCTENILINE
YpaBHEHHUSI. ApoOHO-paloOHaJIbHBIE YPaBHEHUS.
IIpumeps! penieHus ypaBHEHUN IlpeanaraTh BO3MOXXHBIEC CIIOCOOBI PEILICHUS
TpeThel U 4eTBEPTON cTeneHen TEKCTOBBIX
Pa310>KE€HUEM Ha MHOXUTEIH. 3a1a4, 00CyKAaTh MX U PelIaTh TEKCTOBBIC 3aJauu
Pemenue npobHo- pa3sHBIMHU cITOCOOaMH.
palnMoOHAIbHBIX YPaBHCHUIM. 3HAKOMHUTBLCH ¢ MCTOPHEIl pa3BUTUS MaTEeMaTUKU
Pemenue TekcToBBIX 3a1a4
anreOpanyecKuM METOJI0M
YpaBHeHust JIuHeliHOEe ypaBHEHHE C IBYMs OcBauBaTh W NPHUMEHSITh TPUEMBI  PEIICHUS

U HepaBeHCTBA.
Cucrembl ypaBHeHHii

(14 4)

IIEPEMEHHBIMU U ero rpadux.
Cucrema ABYX JHHEWHBIX
YpaBHEHUH C ABYMsI II€pPEMEHHBIMHU
u e€ pemenue. Penltenue cucrem
IBYX ypaBHEHUH, OMHO U3
KOTOPBIX JIMHENHOE, a Apyroe —
BTOpPOI CTEIHECHU.

I'paduueckasi UHTEpIIpETALUS
CHCTEMBI YPAaBHEHUNH C IBYMs

IIEPEMECHHBIMHU

CHUCTEMBI JBYX JIMHEWHBIX YpPaBHEHMH C JABYMs
IIEPEMEHHBIMU W CHCTEMBbl [JBYX YpPaBHECHHUH, B
KOTOPBIX OJIHO YPaBHEHHUE HE SIBJISICTCS JIMHCHHBIM.
Hcnoab3oBaTh ¢pysxumonanbHO-TpaduuecKu
[IPEJCTABIICHUS Ul PpelIeHusi W MCCIeI0BaAHUS
YPaBHEHUU U CUCTEM.

AHaIM3HMPOBATHh  TeKCTHI  3a/4a4, PpemaTrb  ux
anredpandecKum crnocobom: nepexoauTh oT
ciaoBecHOW (OPMYIMPOBKHM YCJIOBHsS 3aJadd K
anrebpandyeckoil moaenu myTéM  COCTaBJICHUS
CHCTEMBI YPAaBHCHHUH; pelIaTh COCTaB
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Pemenne TeKCTOBBIX 3a7a4
anreOpanv4ecKuM CnocoooM

JICHHYIO CUCTEMY YPaBHEHUI; HHTePNPeTHPOBATH
pe3yJibTar.
3HAKOMHUTBCS ¢ MCTOPHEil Pa3BUTHS MaTeMaTHKU

YpaBHeHust
U HepaBeHCTBA.
Hepagencrtna (16

)

UucnoBble HEpaBEeHCTBA U HX
CBOMCTBA.

JIuneiiHble HEpaBEHCTBA C OJAHOU
IIEPEMEHHON U UX pELICHUEC.
CucteMbl JIMHEUHBIX HEPABEHCTB
C OJHOM MHEepeMEHHOHM u ux

pelieHue.

KBanpaTHbie HepaBeHCTBA U UX
pereHue.

I'paduueckas HHTePIPETALHS
HEPaBEHCTB u cHCTEM
HEPaBEHCTB c IBYMST
MIePEeMEHHBIMHU

YuraTh, 3aNIUCHIBATh, IOHUMAaTh, HHTEPIPETHPOBATH
HEPaBEHCTBA; UCIIOJIb30BATh CUMBOJINKY U TEPMUHOJIOTHIO.
BpINOIHATE TpeoOpa30BaHNsI HEPABEHCTB, HCMOIb30BATh
JU1s1 IpeoOpa30BaHUsl CBOMCTBA UHCIIOBBIX HEPABEHCTB.
Pacno3znaBaTh JUHEHHBIC U KBaJpaTHbIC HEPABCHCTBA.
Pemiarb n1uHENHbIE HEPABEHCTBA, CUCTEMBI JIMHEHHBIX
HEPaBEHCTB, CUCTEMBbl HEPABEHCTB, BKJIIOYAIOIIUX
KBaJ[paTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKIAaTh
TOJTy4YEHHBIE PEeIIeHUs.

HN300paskaTh pelIeHUE HEPABEHCTBA U CHUCTEMBI
HEpPaBEHCTB HA YMCJIOBOH IPsMOH, 3aNnMChbIBaTh
peuIeHNE C MOMOIIBIO CHMBOJIOB.

Pemartnb KBaJIpaTHbBIE HEPaBEHCTBA, HCIIOJIb3YsI

rpadudecKre MpeICTaBICHUSI.

OcBanBaTh M NPHUMEHSTh HEPABCHCTBA IPHU PELICHUU
pa3auYHBIX  3aja4, B  TOM  YHUCJE  IPAKTHKO-
OPHEHTHUPOBAHHBIX
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®ynknuu (16
)

Ksagparuunass ¢dyskoms, e€
rpaduk u cBoiicta. Ilapaboia,
KOOPJIMHATHI BEPLIMHBI
napadoJibl, OCb CUMMETPUU
napabosbsl. CTeneHHbBIS
dyHKIIMY ¢ HATYpaJIbHBIMHU
MmoKazaTeJIIMH1 2 1 3,UX
rpaduKu ¥ CBOMCTBA.
I'paduxkn dyukumii: y = kx,
k
y=kc +b y=x,y=ax?
X

y=ax,y= ‘/;,y:m

PacnoznaBatrb BU/JIbI HU3Yy4aeMbIX (ynaxIMii;
WJIIOCTPHPOBATH cXeMaTH4YecKH, 00BSICHATH
pacnoJyioKeHne Ha KOOPAWHATHOW IUIOCKOCTH TpadHKOB
¢byuxumit Buna:y = kx, y = kx + b, y =§ y = ax’ y
= ax3, .
y=Jx, y= [¥| B 3aBUCUMOCTH OT 3HA4CHUH

K02 (PUINEHTOB; ONHCHIBATH X CBOICTBA.
Pacno3naBaTh kBagpaTH4YHYIO (QYHKLHIO IO popmyJie.
ITIpuBoAMTHL NPpUMePBI KBAIPATUYHBIX 3aBUCHMOCTEH U3
peanbHON >KU3HH, (PU3UKHU, TEOMETPUH.

BeiaBasATE u  0000mars ocobeHHOCTH rpaduka
KBaJApaTU4YHON QyHKUMM ¥y = ax’> + bx + c.

Ctpours H  H300pakaTh  cXeMaTH4YeCKH Tpaduku
KBaJpaTU4YHBIX QYHKLHI, 3aJaHHBIX (popMyiamMu BUAA Yy =
ax’y = ax®> + q,y = alx + p)*,y = ax*> + bx + c.
AHaJIN3UPOBATH U IPUMEHATH CBOICTBA N3YUYCHHBIX
(yHKIMH JUIst UX TOCTPOSHUS, B TOM YHCJIE C IIOMOIIBIO
LU(POBBIX PECypPCOB
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IIpooonsicenue

YucaoBbie
10CJIeI0BATEJILHOCT
u (15 )

ITonstue 4HCI0BOU
OCJICI0BATEIbHOCTU.

3agaHue  IOCJIEIOBATEIBHOCTH
pekyppeHTHOI  dopmynoil u
bopmyitoit n-ro udieHa.
Apudmernueckas u
reomMeTpuyecKas MPOTPECCHUH.
DopmyIte n-ro qJIeHa
apudmeTnaeckon 51
reOMEeTPHUYECKOM nporpeccui,
CYMMBI IIEPBEIX 71 UJICHOB.
Hzo0paxenue YICHOB
apupmMeTUIeCKOn u
reOMEeTPHUYECKOM nporpeccui
TOYKaMH  HA  KOOPAWHATHOM
TUIOCKOCTH.

JIunelinbli u

3KCHOHeH].[PIaHI:HLII>i pocCT.
CrtoxxHBIC IPOUCHTBI

OcBauBaTh M NPpUMEHATb WHIACKCHBIC 0603Ha‘ICHI/I$I,
CTPOUTH peYeBbI€ BBICKAZBIBAHUA C HCIIOJIB30BAHUCM

TEPMHUHOJIOTHH, CBSI3aHHOI c MOHSATHEM
[TOCJICIOBATEIILHOCTH.

AHAJIM3UPOBATH bopmyy n-ro wieHa
[TOCJICAOBATEIBHOCTH HJIM  PEKYPPEHTHYI0O (GOopMyiIy H
BBIYHCISATh YICHB ITOCIEAOBATEIBHOCTEH, 3aJaHHBIX
3TUMH (opMmyIIamu.

YcraHaBiuBaTh 3aKOHOMEPHOCTH B MMOCTPOCHUH
[10CJIe/I0BATEIILHOCTH, eciu BBIIIMCAHBI epBbIC

HECKOJIBKO €€ YJICHOB.

Pacno3HaBaTh apu(METHYECCKYI0O H T'€OMETPUYCCKYIO
MPOrPECCUH TIPU Pa3HBIX cOco0ax 3ajlaHus.

Pemath 3agauu ¢ ucnosib3oBaHueM (Gpopmysl 7-TO YJieHa
apu(PMETHISCKOM W TEOMETPHUYCCKON  MPOrpecCHid,
CYMMBI IIE€PBBIX 7 YJIEHOB.

HN300paskaTh 4jeHBl MOCJIEIOBATEIBHOCTH TOYKAMH Ha
KOOPJIMHATHOM MJIOCKOCTH.

PaccmaTpuBaTh npuMepbl NPOLECCOB M SIBJICHHH U3
peajlbHOM >KM3HM, WUIIOCTPUPYIOIIUME HW3MEHEHUE B

apudMEeTUYSCKONH MPOrpeccur, B TI'€OMETPHUUYECKOU
IIPOrpeccuu; n300paxarth COOTBETCTBYIOIINE
3aBHCUMOCTH I'paUIeCKU.

Pemartnb 3ajgaqdu, CBSI3aHHBIC c YHCIIOBBIMH
[IOCJICAOBATEIIBHOCTSIMM, B TOM YHCJIE 3aJadyu U3
pealbHOM  JKM3HH C  HCIIOJIBL30BAaHHEM  IHU(POBBIX
TEXHOJIOTHH  (DJIEKTPOHHBIX  TaOJWI], TIpadUIESCKOro

KaJIBKYJISITOpa U T.I.).
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Pemath 3amaun Ha CJIOKHBIE NHPOIEHTHI, B TOM HYHCIIE
3ala4d M3 peaJbHOM MNpPaKTUKH (C MCIIOJIb30BaHHUEM
KaJIbKYJISITOPA).

3HAKOMHUTHCSI ¢ MCTOPHeil Pa3BUTHSI MaTeMaTHUKHU

IloBTOpEHue,
00001eHHe,
CHCTEeMATH3AHUA
3HaHUIi!

(18 u)

Yuciaa U BBIYHCIEHUA (SaHI/ICb,

CpaBHEHHUE, AencTBUs c
JeHCTBUTEIILHBIMU qHcIaMHu,
quciaoBas IpsiMasi; MPOILIEHTHI,
OTHOLIEHUS, TIPOTIOPLINH;
OKpYyTJICHUE, MpHUOIIIKESHUE,
OIIEHKA; PEIIeHHE TEKCTOBBIX
3ama4 apupMeTHIECKUM
CcIIocooom)

OnepupoBaTh NOHATHAMH: MHOKECTBO, IIOJMHOXECTBO,
onepauuu HaJ MHO>€ECTBAMU; HCIO0JIb30BATh
rpaduyeckoe MpeCcTaBICHUE MHOXECTB ISl OMHCAHUs
peatbHBIX IPOLECCOB U SIBJICHUM, IPU PELICHUM 3a1a4 U3
NPYTUX y4EeOHBIX IIPEIMETOB.

AKTYyaIM3HPOBATh TEPMHHOJIOTHIO U OCHOBHBIE JeHCTBHA,
CBSI3aHHBIE C YHCJIAMM: HATypaJlbHOE YHCIIO, NMPOCTOE U
COCTaBHOE 4YHCJIa, JEIUMOCTh HATypaJdbHBIX YMCE,
NpU3HAKU JEJIUMMOCTH, LEJIOE 4YHUCIO, MOAYJb YHCIA,
OOBIKHOBEHHAsI M JECSITUYHasi JIpoOM, CTAHIAPTHBIA BHJ
4yrcia, apupMeTHIecKuii KBaapaTHbBI KOPEHb.

BbInoJHATHL JelicTBUS, CPAaBHUBATH W YNOPS/I04YHBATH
YHUCJIa, MPEACTaBIATh YHCIIa HAa KOOPIMHATHON HPSMOM,
OKPYIJISITh 4YKCJIA; BBIMOJHATH NPUKHIKY H OLEHKY
pe3yibTaTa BbIUHCICHUIA.

Pemath TeKkcTOBBIE 3a/Ja4M apU(YMETHYECKHM CIIOCOOOM.
Pemath NpakTH4YecKUe 3aa4H, COJICPIKAIINE TPOLICHTHI,
JIOJIM, YaCTH, BBIPAXKAIOIIHUE 3aBUCHUMOCTH: CKOPOCTh —

BpeMsi — pacCTOsIHME, IIeHa — KOJIM4eCTBO —
CTOMMOCTB, 00BEM  paboThI — BpeMs —
IIPOU3BOAUTEIBHOCTh TPYZa.

Pa3z6uparn peasbHbIC >KH3HCHHBIE CHUTYyaIVH,
dopmyaupoBaTh MX Ha S3bIKE MATEMAaTHKH, HAXOJAHUTH
pelleHre, TpUMEHssI  MaTeMaTHYeCKH  ammapar,
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MHTEePHPEeTUPOBAThL PE3yJIbTaT

Aarebpanyeckue BbIPA’KECHU Omnepuposarnb NOHSITUAMM: CTCIICHb c LECJIBIM
(mpeobpaszoBanue nokasaresneM, apupMETUUYECKHH KBaIAPAaTHBIM KOPEHb,
anreOpanveckux  BBIPAXCHHH, | MHOrouseH, airebpaudeckas ApoOb, TOXKIECTBO.
AOIYCTUMBIESHAYCHHA) BLINOIHSATL OCHOBHBIE JeiiCTBHS: BBINOIHATH PACUETHINIO
dbopmynam,  npeobOpa3oBbIBaATHL  LEJbIE,  APOOHO-
palMoHaIbHBIE BBIPAXKEHHS W BBIPAKEHUS C KOPHSIMH,
peann3oBbIBATh pasnoxeHnue MHOTOYJIEHA Ha

MHOKHUTEJIH, B TOM YHCJIE€ C HCIOJb30BaHUEM (opMy
pa3HOCTH KBaJApaTOB U KBaJapaTa CyMMBl U Pa3HOCTHU;
HaXOJWUTh JOIYCTUMBbIE 3HAYEHHUs TEPEMEHHBIX s
ApOOHO-pALIMOHAJIBHBIX BBIPAXKECHUM, KOpPHEH.

MopgeaupoBath ¢ nomoupil0  GOpMyJsl  peajibHbIC
IIPOLIECCHI U SIBJICHUS

! 31eck mpencTaBiIeHBl JIEMEHTBI COJEPIKAHUsI Kypca, M3ydaBluuecss B 5—8 Kiaccax U TpeOylolne MOBTOPEHMUS,
00o00mienus u cucteMatuzanuu. O0OpaaTsCsi KITOMY MaTepHally MOXKHO B BHJIE aKICHTa Ha 3aBEPIIAIOIICM JTale
H3y4CHHUsI Kypca 9 Kjacca WM pacupedeiisiTh 110 COOTBETCTBYIOIIMM TEMAaTHYECKHUM pasjeiiaM, H3y4YaeMbIM B
TedeHne y4eOHOTro rona.
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IIpooonsicenue

DyHKkIHH (mocTpoenwue, OnepupoBarthb MOHSATHSIMU: pyHKIUA, rpacpuk

CBOMCTBAa M3y4YCHHBIX (YHKLIHIi; byskuM, HYJHU byskmm, IIPOMEKYTKH

rpaduyeckoe pelieHue 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKH BO3pacTaHus,

YpaBHEHUH U UX CHCTEM) yObIBaHUS, HauOOJbIICE W HAWMCHBINIEES 3HAYCHUS
bysKIUN.

AHAIU3UPOBATh, CPaBHUBATBL, 00CY:JIaThb  CBOICTBa
(ysxIuil, cTPOUTH X rpaduKu.

OnepupoBarthb NOHATHSMM: npsiMast
MPONOPLIMOHAIBHOCTb, OOpaTHasli MPONOPIMOHAIBHOCTD,
nuHelHas QyHKIOUs, KBaapaTHdHas QyHKIH, mapadora,
runepOboua.

Hcnoub30oBaTh rpaukm Uil OIpPEJEIIEHUST CBOMCTB,
MPOIECCOB M 3aBUCUMOCTEH, ISl pelIeHusl 3aaad u3
OpYyrux yd4eOHBIX TIIPeIMETOB U peaJbHON JKHU3HU;
MOJeJMPOBATh C IIOMOIIBIO TIpadUKOB peajibHbIC
MPOIECCHI U SIBICHUS.

BeipaxkaTthb dopmynamu 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU

Ilpu paspaborTke paboueil nOporpaMmbl B TEMAaTHYCCKOM IUIAHUPOBAHHUU JOJDKHBI OBITH YYTCHBI
BO3MOYXHOCTH HCIIOJIb30BaHUS DJJISKTPOHHBIX (OU(PPOBBIX) 00pPa30BATEIBLHBIX PECYPCOB, SBISIOIIUXCS
y4eOHO-METOMUYECKUMU MaTepuaiaMu (MYJbTHUMCIUWHBIC IPOTPAaMMBbI, DJIICKTPOHHBIC YYCOHUKH H
3aJaYHUKH, JJICKTPOHHBIC OHOJIMOTCKH, BHUPTYyaJbHBIC JIA0OPATOPHUU, WUI'POBBIC MNPOTrPaMMBI, KOJUJICKIIUHU
uuGpoBbIX 00pa30BaTEIbHBIX PECYPCOB), UCIIOJIB3YEMbIMH JJsI OOYYEHUs] U BOCIUTAHUS PA3IUYHBIX T'PYIIT
[OJIb30BaTelIeH, MPEICTABICHHBIMU B DJIEKTPOHHOM (HHU(GPOBOM) BHJE M PCATHU3YIOUIUMH JHAAKTHYECKHUE
Bo3mokHocTu UKT,coneprkaHre KOTOPBIX COOTBETCTBYET 3aKOHOJIATCIILCTBY 00 0Opa3oBaHUH.



IIPUMEPHASL PABOYAA ITPOI'PAMMA
YYEBHOI'O KYPCA «'EOMETPHUS». 7 9 KJIACCBI

LEJN U3YYEHNSA YYEBHOT'O KYPCA

«MaTteMaTuKy y’Ke 3aT€M YUYHTh HaJ0, UTO OHA YM B ITOPSIIOK
OPUBOAUT», — TNHcAJl BEJIUKUNH PycCKUM yudeHbI Muxaun
BacunbeBuu JIoMOHOCOB. 11 B TOM COCTOUT OJHA U3 ABYX LieJeH
0Oy4YeHHATEOMETPUN KaK COCTABHOI YAaCTH MaTEMaTHKH B IIKOJIE.
DTOH 11eM COOTBETCTBYET JOKa3aTeJIbHasl JIMHUS IIPEIoJaBaHusl
reomerpuun.Crenys npeacTaBJIeHHON paboueii mporpaMme, HaunHAs
C CeapMOro KJIacCa Ha ypPOKaxX T€OMETPHH OOydalomHUNCS yUHUTCs
MIPOBOJAUTH JIOKAa3aTEeJIbHbIE PACCYXKJICHUS, CTPOUTH JIOTHYECKHUE
YMO3aKJIIOUYEHUSI, JOKa3bIBaTh UCTHUHHBIC YTBEPIKIACHUS U CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, HPOBOJAUTH PACCYXIACHHUS «OT
OPOTUBHOI0», OTJHYAThCBOMCTBA OT HNPU3HAKOB, (GOPMYJIHMPOBATH
oOpaTHbBIE YTBEpXKJACHHUs. YUECHHUK, OBJIQJECBIINH HCKYCCTBOM
paccyxaaTb, OyJeT NPUMEHATHETO M B OKpyxXkaromiei >kxu3Hu. Kak
nucain reomerp u nexaror MHrops Penopouu Illapeirus,
«JIIOJIBMU, MTOHUMAIOIIUMH, YTO TAKOE JI0Ka3aTeJIbCTBO, TPYJIHO U
JTa)K€ HEeBO3MOXKHO MAaHHITYJIMPOBATh». 1 B3TOM COCTOUT Ba)KHOE
BOCTIIUTATEIIPHOEC 3HAYECHHE M3YyUYEHUs] TE€OMETPUH, IMPHUCYIIEe
MUMEHHO OTEYECTBEHHON MaTeMaTuueckod mkoje. Bmecte ¢ Tem
aBTOPBI MNPOrPaMMBbl MPEIOCTEPETAIOT YUHUTENIS OT H3IUIIHETO
bopmannzma, OCOOCHHO B OTHOIICHWHM Hadall W OCHOBAaHUM
reomerpun. @Ppannys3ckuil marematuk Kan JlpegoHHE HO 3>TOMY
IMOBOJAY BBICKazajcs Tak: «YTo KacaeTcsi AEJIMKAaTHON IpoOJIeMBbl
BBEIICHNUSI «AaKCHOM», TO MHE Ka’)KeTCs, 4TO Ha IIEPBBIX IOpax
HY>XHO BOOOIIe wu3berarb IPOU3HOCHTH camMo »7TO ciaoBo. C
JApyroii >ke CTOpPOHBI, HE cJeayeT YyHOycKaTb HHU OJHOU
BO3MOJXHOCTH  JaBaTh IIPUMEPBI JIOTUYECKUX 3aKIIOYCHUIH,
KOTOpBIEC KyJia B OOJIBILIEH Mepe, 4UeM HJesl aKCHOM, SIBIISIOTCS
UCTUHHBIMHM U €JIMHCTBEHHBIMH
JBUTATEISIMHA MAaTEMATHYIECKOTO MBIIILICHUS.

BTopoii 1enpio n3ydeHnust FeOMETPHUH SIBJISISTCSI UCITOJIb30BaHUE
e€ KaKk MHCTPYMEHTa IIPU PEUICHUM KaK MaTeMaTHYECKHX, TaK U
OPaKTUYECKUX 33aJad, BCTPEYAIOIINXCS B peaJbHON XKHU3HH.
OKOHYMBIINK KypC TE€OMETPHU WIKOJBHUK JOJKEH OBITh B
COCTOSIHUM  OIPEJCITh T'€OMETpHUYECcKylo (GUrypy, OIucaTh
CJIOBAaMHW JAHHBIM 4YepTEX WU PHUCYHOK, HAWTU IUIOIIAJb
3€MEIBbHOIO  yYacTKa, pacCUYUTaTb  HEOOXOAUMYIO  JJIHHY
OINTOBOJIOKOHHOIO KabeJyisi Wim TpeOyemble pa3Mepbl rapaxa st
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aBTOMOOMIIA. DTOMY COOTBETCTBYET BTOpAasi, BBIYHCIHTEIbHAS
JWHUS B U3yYCHUHM I'€OMETpPUU B IIKoJie. JlaHHAs TipakThyecKas
JWHUS SIBJISIETCS HE MeEHee BaxHoU, uem mepBas. Emé Ilmaton
OpEeaNUChIBall, 9TOOBI «Tpaxkaane IIpekpacHoOro ropojia HU B KOEM
cllydyae HE OCTaBJSUIM TCOMETPHUIO, BEIb HEMAIOBAXHO JIAXKe
no0o4YHOe ¢€ NMPUMCHCHUE — B BOCHHOM JIeJi¢ Ja, BIIPOYEM, U BO
BCeX HayKax — JJISI Jy4IIeTO WX YCBOCHHWs: MBI BeIb 3HAaeM, Kakas
OcCKOHEYHAs pPa3HUIA CYNICCTBYECT MEXKIY YECIOBEKOM IMPUYACTHBIM
K TCOMETPHM U  HEOPHUYACTHBIM». [ 3TOro  y4UTEIo
peKOMeHAyeTCs Moa0upaTh 3aJadd MPaAKTHIECKOro XapakTepa IJIs
paccMaTpHBaeMbIX TeM, YYHUTh JETeH CTPOUTh MaTeMaTHYeCKHe
MOJICJIM PCaJIbHBIX JKU3HCHHBIX CUTYAllUi, MIPOBOJUTH BBIYUCICHUS
M OICHHBATh aJeKBAaTHOCTh MOJY4EHHOTO pe3yibTrata. Kpaiine
BOXKHO TOMUYEPKUBATH CBS3W T'€OMETPHUU C JIPYTUMH IIPEeIMETaMH,
MOTHUBHUPOBATh UCHOJIL30BATh OMPEACICHUS I€OMETPUUCCKUX QUTYP
U MOHSITUH, IEMOHCTPUPOBATh NMMPUMEHEHNUE TTOJTYYCHHBIX YMEHUUN B
(puznke M TexHWKEe. DTH CBsA3M HamOoJiee SPKO BUIAHBI B TeMax
«Bektope», «TpUroHOMETpUYECKHUE COOTHOIICHUs», «MeTon
koopauHat»u «Teopema ITudaropay.

B 3aknroueHue coni€émcs Ha BEJIUMKOTO MaTeMaTUKa U aCTPOHOMA
Horamna  Kennepa, 4to0bl cmé  pa3  OOOYCPKHYTh  H
MeTanpeIMEeTHOEe, ¢ BOCIUTATEJIbHOE 3HAYEHHUE TC€OMETPHH:
“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 YUEBHOM IIJIAHE

CormacHo yuyeOHOMY TUIaHy B 7—9 Kiraccax M3ydaeTcsl yueOHBIN
Kypc «['eomeTpusi», KOTOPBIH BKJIIOYAECT CJEIYIOUIHNE OCHOBHBIC
pasaeinsl conepxanus: «l'eomerpuueckue PUrypsl U UX CBOICTBaY,
«/I3MepeHne reoMeTpHYecKnX BEIIMYWH», a TakxXke «JlexapToBbl
KOOpJMHATHI HA MJIOCKOCTHY, «BeKTOpbI», «/BHKEHHS IIIOCKOCTH
n «IIpeoOpazoBanust 110100UsD.

V4eOHbI I[UIaH [peaycMaTpUBaeT H3y4YeHHE TI'eOMETPHUH Ha
0a30BOM ypOBHE, UCXO/5 U3 HE MeHee 68 yueOHBIX 4acoB B yueOHOM
TOJly, BCEro 3a Tpu roja oOydeHuss — He meHee 204 gacos.

! Teomerpusi enuHa U BedHa, oHa OJyMcraeT B BoxxbeM ayxe. Hama

nprUu4aCcTHOCTL K HEU CIIY?KUT OJHUM U3 OCHOBaHHfI, 10 KOTOPbIM
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YeIOBEK JOJDKeH ObITh oOpaszom boxeuMm  (http:// www.astro-
cabinet.ru/library/ Kepler/Tab_1.htm)
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COAEPXAHUE YYEBHOI'O KYPCA (I10 'OJJAM OBYYEHU )

7 xiacc

HagansabIC TOHSATHA TeOMeTpUH. TodKka, mpsiMasi, OTPE30K, JTyd.
Yron. Buzael yrios. BepTukaabHble W CMEXHBIE  YIJIbL.
Buccexrpuca yrna. JlomaHasi, MHOroyroabHuk. IlapannenbHOCTb U
NEePHEHAUKYJIIPHOCTh NPSAMBIX.

Cummerpuunble  ¢Gurypsl.  OCHOBHBIE  CBOHCTBAa  OCEBOIl
cumMmeTpuu. [IpuMepsl CHMMETPUH B OKPY KAIOIIEM MUpE.

OCHOBHBIE MOCTPOCHHUSI C NOMOIIBIO LHUPKYJIS U JIMHEHKH.

Tpeyroaruuk. BricoTa, MeanaHa, OHUcCceKTpHca, UX CBOMCTBA.
PaBHOOEnpEHHBII 1 PpaBHOCTOPOHHUM TpeyrojibHUKH. HepaBeHCTBO
TPEyTroJbHUKA.

CpolicTBa W MOPU3HAKA PaABHOOSIPEHHOTO TPEYyTrOJbHUKA.
IIpu3Hakm paBeHCTBA TPEYTOJILHUKOB.

CpoiicTBa M NMpHU3HAKH HapaJuIeIbHBIX NMPSIMBIX. CymMma yTJIOB
TpeyrojrHUKaA. BHEITHNE yTIBI TPECYyTrOJIbLHHUKA.

IIpssmoyrosbHbIMI TPEeyTOJbHUK. CBOWCTBO MeJIuaHbI
OpsSIMOYTOJBHOTO TPEYTOJbHUKA, IPOBEAEHHONW K THIOTEHY3E.
ITpuznakn paBeHCTBa MNPSAMOYTOJIbHBIX TPEyTroJLHUKOB.
IIpsiMmoyronbHBIN TPEYTOJBHUK C yriioM B 30°.

HepaBenctBa B reoMeTpuu: HEPABEHCTBO TPEYrOJbHUKA,
HEpPaBEHCTBO O JIMHE JOMaHOM, TeopeMa O OOoJbIIeM yriie U
OonbpIICHCTOPOHE TPEyroJdbHUKA. [IepIIeH UKy IsIp U HaKJIOHHAsI.

I'eomerpuueckoe mecto Touek. buccekrpuca yria u cepeAuHHBINA
HEePHEHIUKYJISIP K OTPE3Ky KaK reOMETPUUYECKUE MECTa TOYEK.

OKpYy>XKHOCTB U KPYyT, XOpJa U JUaMeTp, UX cBoiicTBa. BzaumHoe
pacrojyio’keHUe OKPY>KHOCTH U npsimoii. KacarenbHas u cexymas kK
okpy>kHOCTH. OKpPY>XHOCTH, BOHCAHHasi B yroj. BhnucanHas u
OIIMCaHHAs OKPYXHOCTHU TPEYTOJIbLHHUKA.

8 xiace

YereipéxyronbHuku. [lapamienorpamMmMm, ero MOpU3HAKH U
cBoiicTBa. YacTHbIe cllydadw MapajuieorpaMmoB (MpsiMOYTOJIbHUK,
poM0O, KBazpar), HWX TNPH3HAKH U cBoMcTBa. Tpamenwus,
paBHOOOKAs Tparenusi, eé CcBOICTBa u OPU3HAKU.
ITpsiMmoyroJibHAsT Tpareiusi.

Meton ynBoeHust meauaHbl. lleHTpanbpHass cummerpus. Teopema

®daneca 1 TeopemMa O MPOMOPIHUOHAIBLHBIX OTPE3KaX.

Cpeanue JHMHHUU TpeyrojibHUKa © Tpanenuu. LleHTp Macc
TPEyroJIbHUKA.

ITonoOue TpeyroabHUKOB, KoddduimeHnt mnonodbwus. IIpusHaku

nmoao0Oust TpeyroiabHUKOB. IIpumeHeHne MNOA00Us IPU PEUICHUN

82



IIPAKTUYICCKUX 3aaa4.

CroiicTBa miromasneit reomerpudeckux ¢uryp. Popmyisr aias
JIOIMIaIN TPEYTOJbHUKA, ITapajieiorpaMmma, pomOa U Tparreinu.
OTHOLIEHHUE IJIOLIaAeH MOTOOHBIX (pUryp.

Brruncnenue miomajae TpeyroJbHUKOB U MHOTOYTOJIBbHUKOB Ha
KJIeTYaTOM Oymare.

Teopema IIndaropa. Ilpumenenue teopemsbl Iludaropa npu
pelIeHNN MPAaKTUYECKUX 3ajad.

CHuHyC, KOCHHYC, TaHI€HC OCTpPOro yria MOpsIMOYTOJIbHOTO
TpeyrompHUKa. (OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO.
Tpuronomerpudeckue ¢yHKIUU yrioB B 30°, 45° u 60°.

Brnucannble U HeHTpanabHBIE YIJIBIL, YTOJI MEXy KacaTeIbHOU U
XOpaoH. YTibl MEXAY XOpAdaMUu MW CeKylmuMHu. BrnucanHble u
OIMCAaHHBIC YETHIPEXYTONBHUKH. B3anMHOE pacmoioXeHUe ITBYX
okpyxxHocTeil. Kacanue okpyxkHocteit. OOuue KkacaTeabHble K IBYM
OKPY>KHOCTSIM.

9 xiacc

Cunyc, KocuHyc, TaHreHc yriaoB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPHYECKOE TOXACSCTBO. DOPMYITBI IPUBEICHUS.

Pemenne TtpeyrompHukoB. TeopemMa KOCHHYCOB UM TeopeMa
CHHYyCOB. PemieHne mpakTHYECKHX 3a7ad C HCHOJH30BAHUEM
TEOPEMBIKOCUHYCOB U T€OPEMbI CUHYCOB.

IIpeoOpa3oBanue o100 usI. ITogoOue COOTBETCTBEHHBIX
3IIEMEHTOB.

Teopema o0 OpoOU3BEACHUU OTPE3KOB XOpA, TEOPEMBI O
OPOU3BEACHUU  OTPE3KOB  CEKYIIUX, TeopemMa O  KBajpare
KacaTeJbHOU.

BexTop, mimmHa (MOJZyJib) BEKTOpPa, COHAIIPABIICHHBIC BEKTOPHI,
MPOTHUBOIIOJOKHO  HAINpaBJICHHBIE  BEKTOPHI, KOJJIMHEAPHOCTH
BEKTOPOB, PaBCHCTBO BCKTOPOB, ONCpalMU HaJ BCKTOPaMMH.
PasznosxeHne BEKTOpa II0 ABYM HEKOJUIMHCAPHBIM BEKTOPaM.
Koopamaarsl BekTtopa. CKaJsipHOEC TPOU3BEICHHE BEKTOPOB,
OpUMEHCHUE IJIST HaXO0XKIACHUS UINH U yTIOB.

JlexkapToBbI KOOPJAWHATHI HA MJIOCKOCTU. Y pPaBHEHUS MPSIMOU U
OKPY>XHOCTH B KOOpJIWHATax, IIEPECCUYCHUE OKPYXKHOCTEH u
OpsIMBIX. METOJI KOOPJIMHAT U €TI0 HPUMCHCHHUE.

IlpaBunpHbIE MHOTOYTOJNBHUKH. [nuHa okpyxHOcTH. ['panycHas
U paJuaHHas Mepa yrjia, BBIYHUCICHHUE JUIMH AYTI OKPYKHOCTCH.
ITnomane kpyra, CEKTopa, CerMeHTa.

JIBHO>KeHUsI IUIOCKOCTH UM BHYTPCHHHE CUMMETpUHU QUTYD
(pmeMeHTapHbIC IpeJICTaBICHUS). IMTapannenbHbIN nepeHoc.
TToBoporT.
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[UTAHMPYEMBIE ~ TIPEAMETHBIE ~ PE3VJIBTATBI ~ OCBOEHHA
[TIPUMEPHOU PABOYEMN IIPOI'PAMMBI KYPCA (IIO I'OAAM
OBYYEHU)

OcBocHue yuebHOro kypca «Il'eomeTpus» Ha YpOBHE OCHOBHOTO
obmero  oOpa3oBaHHWs  JOJDKHO  oOOecreuuBaTh  JOCTHIKCHHUE
CIICAYIOMINX IMMPEAMETHBIX 00Pa30BaTCIbHBIX PE3YyJIbTATOB:

7 Kacce

— Pacno3naBsarhb N3ydeHHBIS TeOMETPHUUIECCKUE urypsi,
onpenesaTh ux B3aMMHOE pacnoolioxeHue, n300paxkathb
reoOMeTpUYCCKUE (DUTYPBI; BBIMNOJIHSITH YCPTCIKHU 110 YCIIOBUIO 3aJIaYH.
N3mepsiTb NUHEWHBICE W YTJIOBbIE BeJIWYMHBI. Pemare 3amaum Ha
BBIYHCJICHUE JIJIMH OTPE3KOB W BEJIMYUH YTJIOB.

—  Jenmatp rpyOyl0 OIIEHKY JHHEHHBIX W YIJIOBBIX BEIUYUH
MIPEeIMETOB B pPEaJbHOW >XWU3HU, pa3sMEpPOB HNPHUPOIHBIX OOBEKTOB.
Pasnuuath pazmMepbl 3TUX OOBEKTOB IO MOPSAKY BEIUYHHBI.

— CTpOI/ITL YUCPTCIKU K TCOMECTPUICCKUM 3aavdaM.

— ITlomp3oBaThcsi TIpU3HAKAMHU PAaBEHCTBA TPEYTOJIBHHUKOB,
HNCTOJIF30BaTh pHU3HAKHA u CBOMCTBa paBHOOEAPEHHBIX
TPEYroJbHUKOB IIPU PELICHUHU 3aj1a4.

—  IIpoBoauThp JOTHYECKHE PACCYXIACHHUS C HCIOJIB30BAaHUEM
T€OMETPUUYECKUX TEOPEM.

— ITlomp3oBaThCcsi TpPHU3HAKAMH PaBEHCTBA MPSIMOYTOJBHBIX
TPEYrojbHUKOB, CBOMCTBOM Me€AHWaHbl, MPOBEAEHHON K T'HIIOTEHY3€
MPSIMOYTOJBHOIO TPEYTOJIbHUKA, B PELISHUNU F'€OMETPUUECKUX 3aj1a4u.

—  OrmpenensTe napajuiedbHOCTh MNPSIMBIX C IIOMOIIBIO YIJIOB,
KOTOpbIC 00pa3yeT ¢ HUMHU cekyinas. OnpeneisaTh MmapaiedbHOCTh
OPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUI OT TOYEK OJTHOU MPSIMOM
0 TOYEK APYTOoH MpsIMOM.

— Pemartp 3aaum Ha KjeTdaTon Oymare.

—  IIpoBOAWUTH BBEIYUCIICHUS U HAXOJIUThH YHUCIIOBBIC U OyKBCHHBIC
3HAYCHUSI YIJIOB B TEOMETPHUYECKUX 3aJadax C HCIIOJIb30BaHUEM
CYMMBI YTJIOB TPEYTOJIbHHUKOB M MHOTOYTOJBHHUKOB, CBOWCTB YTJIOB,
00pa30BaHHBIX I[PU MEPECCUYCHUHU JBYX IapaJICAbHBIX MPSIMbBIX
cekyuieil. Pemath npakTudeckue 3aJa4yd Ha HaXOXKJIESHUE yTJIOB.

—  Buagerp moHsATHEM TI'€OMETPHYECKOI'O MecTa TO4YeK. YMETh
oIpenensiTh OUCCEeKTPHUCY yIJla M CEepEeAMHHBIA IEePIEeHIUKYJIISIp K
OTPE3KYy KaK FTeOMETPUUECKUE MECTa TOUEK.

—  @opMynHpoBaTh ONPEIEICHHUS OKPYXXHOCTH M KpPyTa, XOPIBI
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U AuaMeTpa OKPYXHOCTH, MOJIB30BAaThCS HMX CBOWCTBaAMHU. Y METh
MIPUMEHSITh 9TH CBOMCTBA NPU PEUICHUU 3a7a4.

— Brnanerp noHsiITUEM  OOHWCAaHHOM  OKOJIO  TPEYyroJbHHUKA
OKpPY»XHOCTH, YMETh HaxomuTh ¢€ 1eHTp. [lonp3oBaTbes dakTamMu O
TOM, YTO OHCCEKTPHCHI YIJIOB TPCYTrOJIbHUKA MEPECCKAKTCS B OJTHOM
TOYKE, W O TOM, UYTO CEpEAMHHBIC NEPICHAUKYISIPHI K CTOPOHAM
TPEYroJjibHUKA MNEePECEKAIOTCSI B OJTHOU TOUYKE.

— Brnaners MOHSATHUEM KacaTeJIbHOU K OKPY>KHOCTH,
MMOJIb30BaThLCSI TEOPEMOM O MEPIEHIUKYIISIPHOCTH KacaTeJIbHOU u
paauyca, IpoBeAEHHOTO K TOUKE KacaHUsI.

— ITonw30BaTbCs HpOCTCﬁmHMH TreOMETPUICCKUMU
HEpaBCHCTBAMHU, IOHUMATb UX HpaKTI/I‘JCCKHﬁ CMBICJI.

— HpOBOHI/ITL OCHOBHBIC TreOMETPpHUICCKUC IIOCTPOCHUA C
NOMOIIBIO NUPKYJISA U JIMHEHKH.

8 xiace

— Pacmo3naBatb OCHOBHBIE BUIbI ‘leTLIpéXyFOJ'ILHI/IKOB, ux
DJICMCHTHI, ITOJIB30BaThCsA nux CBOMCTBaMu npu peuicHuun
TCOMECTPUICCKHUX 3aaa4v.

—  IlpuMeHsATH  CBOWCTBA  TOYKH  IICPECCUCHUS  MEIUAH
TpeyrojbHUKa (IIEHTpa Macc) B PEIICHUH 3aj1ad.

— Brnanerr 1moHsiTUEM cpedHEW JIMHUM  TpPEyroJIbHUKAa U
Tpaneuuu, NpUMEHSITh UX CBOMCTBA MNPHU PELIEHUHU I'€OMETPUUYECKUX
3agay. llonb3oBarhcss  Teopemont  dameca w TEeopemMod O
NPOIOPLIUOHAIBHBIX OTpEe3Kax, MPUMEHITh WX Il pelleHus
MPAaKTUYECKUX 3a/1a4.

—  IlpumeHsTh NpHU3HAKM 1OJO00USI TPEYTOJIbHUKOB B pPELICHHU
TeOMETPUUECKUX 3a7ad.

—  Ilonp3oBatbest  Teopemoit  Iludaropa  misi  pemieHwus
T€OMETPUUECKUX U MpakTHUdecKux 3agad. CTpoOUTh MAaTEMaTHUUYECKYIO
MOJEJIb B MIPAKTHUYECKUX 3aJadaxX, CAMOCTOSITEIBHO JI€JaTh YePTEX U
HaxXOJHUTh COOTBETCTBYIOIINE AIUHBI.

—  Brmagers moHSATHSIMH CHHYyCa, KOCHHYCa W TaHTEHCA OCTPOTO
yria OpsAMOYTOJBHOTO  TpeyroisrHuka. [lomp3oBaThecst  ATUMH
MMOHSTUSIMH JUISI PCIICHUS MIPAKTUYSCKUX 3a/1ad4.

—  Beruucasrs (pasnuyHBIMU crnocobamm) maomanb
TPEyroJIbHUKa W INIOIIAJAW MHOTIOYTOJIbHBIX (GUryp (I0JIB3YySICh, I'lie
HEOOXO0JUMO, KaJIbKyJasaTopoMm). IIpuMeHsTh mojydeHHBIC YMEHUS B
MPaKTUYECKUX 3a7adax.
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—  Bmagerp NOHATHUSMH BIIMCAHHOTO H IICHTPAJIBHOTO YIJia,
HMCTOJIF30BaTh TEOPEMBI O BIIMCAHHBIX yTilaX, yriaax MEXIYy XOpIaMH
(CeKymuMM) M yTJe MEXAYy KacaTeJIbHOW M XOPIOoH HpH PEIICHUH
reoOMEeTPUUYECKUX 3ajiau.

— Brnaners MOHATHEM ONHCAHHOI'O 4eThIPEXYTOJBHUKA,
MPUMEHSITh CBOMCTBA OMUCAHHOIO YETBIPEXYTroJbHUKA OPU PELICHUU
3amad4.

— HpI/IMCHﬂTL NOJIYYCHHBIC 3HAaHUS Ha HNPAKTHUKE — CTPOUTDH
MaTCeMaTU4YCCKHUEC MOACIHN JJIs 3aJad peanbﬂoﬁ JKU3HU U NMPOBOAUTH
COOTBETCTBYIOIITUEC BBIYHUCIICHUA C IIPUMCHCHUCM HOIIO6I/I$I u
TPUTOHOMETPHUU (HOJ'II)3yHCI), rac H€O6XO,HI/IMO, KaJ'ILKyJ'I?ITOpOM).

9 kiace

— 3HaTh TpUTrOHOMETpHUYECKHME (YHKIIMH OCTPBIX YIJIOB,
HaXOAUTh C MX IOMOIIBIO PA3JIMYHBIE AJIEMEHThl MNPSIMOYTOJIBHOTO
TPEYyrojJbHUKA  («PELICHUE MPSMOYTOJBHBIX  TPEYTOJIBHUKOBY).
Haxoaute (Cc TOMOWIBIO KaJIbKYJISITOpPA) JUIMHBI W YLJIBI  JJIs
HETAOJIMYHBIX 3HAYCHUN.

— ITonwp30BaTbCs (I)OpMyJ'IaMI/I IpUuBCACHUSA nu OCHOBHBIM
TPUTOHOMETPHUYCCKUM TOXKIACCTBOM IAJd HAXOXKIACHUA COOTHOIIICHUI
MECKIAY TOPUTOHOMECTPUIYCCKHUMHU BCIINYNHAMMU.

—  Hcnoab3oBaTh TEOpeMbl CHHYCOB M  KOCHUHYCOB  JJIsi
HAaXOXJCHUS pa3JIUYHBIX DJJIEMEHTOB TPEYTOJIbHUKA («peIIeHue
TPEYTOJIBHUKOBY), MPHUMEHSATh HX IPHU PEHICHUH T€OMETPHUYECCKHUX
3ajad.

— Brmaners MMOHATHUSIMH nmpeoOpa3zoBaHUs momo0usI,
COOTBETCTBCHHBIX DJIECMEHTOB NOHO0HBIX (uryp. Ilomp3oBaTbes
CBOWCTBAMHU IMOJOOUS TPOU3BOJBHBIX (UTYP, YMETh BBIYUCIATH
JUIMHBI U HAXOAWTh YTJIbl y MOM00HBIX (puryp. [IpuMeHATH CBOWCTBaA
Mmomo0usi B MOPAKTHYCCKUX 3ajadyaX. YMETh HOPHBOJIUTH HPUMEPHI
MOJOOHBIX (UTYP B OKPYIKAKOIIEM MHPE.

— ITonp30BaTbCs Te€OopeMaMu O MPOU3BCACHUN OTPE3KOB XOpPId, O
OpoOU3BCACHUU OTPE3KOB CCKYIIUX, O KBaApaTe KacaTeJIbHOM.

—  ITlonbp30BaTbCsi BEKTOpAaMHU, NOHUMATh UX I'€OMETPUUYECKUHN U
(u3udeckuil CMBICI, TIPUMECHSITh UX B PCIICHUU T'C€OMCTPUYCCKUX H
pn3mueckux 3amad. [IpuMEHSITH cKaJsIpHOE MPOW3BEICHUE BEKTOPOB
U1 HAaXOXKJICHUS JUTUH U YTIIOB.

— ITonws30BaThCsa METOIOM KoOopanHart Ha IIJIOCKOCTH,
OPUMECHATH €T0 B PCIICHUU TCOMETPHUUCCKHUX U MPAKTHYICCKUX 3aaa4.

— BHa,Z[eTB MMOHATUAMU IIPABUJIIBHOI'O MHOTOYI'OJIBHUKA, JIJIWHBI
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OKPYXHOCTH, JJIWHBI IYyTH OKPYXHOCTH W paaWMaHHOW MepHl yria,
YMETh BBIYMCIATH IUIOIIAh Kpyra u ero uacted. [IpumeHsts
IMOJTYYCHHBIC YMEHHUS B MIPAKTUICCKUX 3aJadax.

—  Haxoautek ocu (Mau LUCHTPHI) CHMMETPUH (PUTYD, IPUMCHSTH
JBWKCHUS TUIOCKOCTHU B MPOCTCHUIIINX CITyYasiX.

— IIpuMeHsTh NOJIyYeHHBIC 3HAHUS HA MMPAKTUKE — CTPOUTH
MaTEeMaTUYCCKUE MOJICIH JUIS 3a71a4 PCaJIbHOM KU3HH U IIPOBOJIUTH
COOTBETCTBYIOIIME BBIYMCIICHHUS C IPUMEHEHUEM MO100us 1
TPUTOHOMETPUIECKUX (PYHKITHH (TTOJIB3YSICh, T1¢ HEOOXOIUMO,
KaJIbKYJISITOPOM).
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TEMATUYECKOE IINTAHUPOBAHHME YYEBHOI'O
KYPCA(ITO 'OJAM OBYYEHUMA)

7 xnacc (He MeHee 68 u)

Ha3Banmue pa3nena
(TeMBI) Kypca
(4ucI0 yacoB

OcHoBHOe coeprkaHue

OcHoOBHBIE BU/IbI 1eATeILHOCTH
odyvaromuxcst

Ipocreiimmne
reoMeTpuyeckne GUrypbl
M MX CBOlcCTBA.
H3mepenue
reoMeTpHYecKHX BeJTHYNH

(14 )

IIpocreiimme reomerpudeckue 0OBEKTHI:
TOYKH, IPsIMBbIC, JIy9d W yTJIBL,
MHOT'OYT'OJIbHHUK, JIOMaHasl.

CMexHBIC U BepTHUKalbHbIE yribl. PaGora c
npocreimmumu yeprexxamMu. Mzmepenne
JIMHEWHBIX W YIJIOBBIX BEJIMYHH, BBIUYUCIICHUE
OTPE3KOB U YIJIOB.

ITepumeTtp u mIomansb GUryp, CO-TaBICHHBIX
W3 NPSAMOYTOJIBHUKOB

PopMyIMPOBATH OCHOBHBIC
TOHSATHSI U OIPEHCICHUSI.
Pacno3HaBaTh U3y4YcHHbBIC
reoMeTpUYEeCKue (PUrypsl,
onpeaeasTh UX B3aUMHOE
pacmoyioxxeHue,

BBINOJHATH YePTEXK MO YCIIOBUIO
3a7a4uu.

IIpoBoauTsb npocreuiue
MOCTPOCHHUS C IIOMOIIBIO
OUPKYJIIST U JIMHCUKH.

HN3mepsiTh JIMHEHHbBIE U YTIIOBBIE
BEJIMYUHBI TCOMETPUUECKUX U
NPaKTHIYCCKHUX OOBEKTOB.
OmnpenenasTh «HA Tiiaz» pa3Mepbl
peatbHBIX O0OBEKTOB, MPOBOAUTH
rpyOyI0o OLIEHKY UX Pa3MepOB.
Pematp 3a7a4u Ha BBIYHCIICHUC
JJIAH OTPE3KOB U

BEJIMYMH YTJIOB.

Pematp 3aaun Ha B3aUMHOE
pacnoJioKEeHHE reOMETPUUSCKUX
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Puryp.

IIpoBoauTh KiacCU(UKALMIO YIJIOB,
BBIYHCJISATH JINHEHHBIE U YTIIOBBIE
BEJINYMHBI, MPOBOAUTH
HEOOXOIMMBIE JT0Ka3aTeIbHbIE
paccy>XaeHusl.

3HAKOMHUTBHCH ¢ MCTOpHei
pa3BUTHS TEOMETPHUHU

TpeyroibHuku(22 )

ITonsiTue O paBHBIX TPEYroJIbHUKAX U
MIEepBUYHBIC  IIPEACTABICHHUSI O  pPaBHBIX
(KOHTPY?HTHBIX) (¢urypax. Tpu npusHaka
paBeHCTBA TPEYTOJILHUKOB.

ITpusHaku  paBeHCTBA  IIPSIMOYTIOJIBHBIX

TPEYrOJbHUKOB. CBOWCTBO MeUaHbI
MPSIMOYTOJIBHOI'O TPEYTOJIbHHUKA.

PaBHOOenpeHHBIC u PaBHOCTOPOHHUE
TpeyrojpHuku.  [Ipu3Haku ©  CBOiiCTBa

PaBHOOEIPEHHOTO TPEYTOJIbHUKA.

IIpoTtuB Gosblieii CTOPOHBI TPEYrOIBHUKA
JIeXuT 6onpinii yroiu. Ilpocreiimue
HEpaBEHCTBa B reomerpuu. HepaBeHncTso
TpeyronbHuka.HepaBeHCcTBO 10MaHOM.
IIpsiMmOyroJibHBIA TpEeyrojbHUK cyriom B 30°.

IlepBble TTOHATHUSA O JOKA3aTEIbCTBAX B
T€OMETPUU

Pacnmo3naBaTh mapel  paBHBIX
TPEYTOJIbHUKOB ~ Ha  T'OTOBBIX
gyepTekax (c yKazaHHEM
OPU3HAKOB).

BbIBOAMTH CleACTBUS (PaBEHCTB
COOTBETCTBYIOIIUX  DJIEMEHTOB)
U3 PaBEHCTB TPEYTOJILHUKOB.
DopMyIHPOBATH  OIpPEICIICHHUS:
OCTPOYTOJIBHOI'O, TYIOYTOJBHOTO,

NpsAMOYTOJIBHOIO,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO
TPEYTrOJIbHUKOB; OUCCEKTPHUCHI,
BBICOTBI, MEJUAHbI TPEYTOJIbHUKA;
CepeUHHOr0 NePHCHINKYJIIsSIpa
OTpe3Ka; nepuMeTpa
TpeyTroJbHUKA.

PopmyaupoBaTrh  CBOWCTBA U
MpU3HAKU paBHOOEAPESHHOT O
TpeyTroJbHHKA.

Crpourtsb YEPTEKH, pemiaTb

3aJa4YM C IOMOIIBKO HaXOXIACHUS
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PaBHBIX TPEYTOJIHLHUKOB.
IIpuMeHsATH NPU3HAKK PABEHCTBA
MPSIMOYTOIBHBIX TPEYTOJILHUKOB
B 3aJ1adax.

Hcnonn3oBars uudpossie
pecypcbl  AJsl  HCCIAeA0BAHMS
CBOMCTB M3y4aeMbIX (GUTYD.

3HAKOMUTBLCH ¢ MCTOPHeEll pa3sBUTUS
reOMETPUH
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IIpooonsicenue

Ha3panue
pasaena (Tembl)
Kypca (4HcJI0 4acoB)

OcHoBHOe cojeprkaHue

OcHoOBHBIE BU/IbI /1eATeILHOCTH
o0yyaromuxcst

I[MapanienbHble
npsiMble, CyMMa yIjioB
Tpeyroabuuka(14 )

ITapannensHbIe npsiMbIe, ux
CBOIiCTBa, IIaTeii IIOCTyJIaT
EBkinaa. Haxkpect JISXKaIlHe,
COOTBETCTBECHHBIC u
OJITHOCTOPOHHUE YTJIBI

(oOpa3oBaHHBIC IIPU IEPECEUYCHUH
MapauICIIHBIX NPSIMBIX CEKYIIeH).
IIpusHak nmapayyIeTIbHOCTH HPSIMBIX
gepe3 paBeHCTBO PACCTOSHHI OT
TOYEK OJHONH MHOpsIMOM 10 BTOPOM

psIMOM.
CymMMa yTiIoB TpEyrojdbHUKA U
MHOT'OYTOJIbHUKA.

Buemnue yrisl TpeyrojisHAKa

DopMyIMPOBATH MOHSTHE [1aPAJUICIbHBIX PSIMBIX,
HAXOJIUTh MPAKTHYECKHE MPUMEDPBHI.

HN3yuyaTh cCBOWCTBa YrJioB, OOpa3OBaHHBIX IIpU
MEPEeCeYeHNH TNapaiebHbIX MPSIMBIX CEKYIIEH.
IIpoBoauTHL AOKA3aTeJbCTBA MMAPANIIEILHOCTU JIBYX
NPsIMBIX C TOMOIIBIO YTJIOB, OOpPa3sOBaHHBIX IIPU
NepeceyeHnu »dDTUX IPSIMbIX TPETbEeH MNPAMOH.
BpIuuciaATh CyMMy yIJIOB TpEyrojbHHMKA U
MHOT'OYI'OJIbHUKA.

HaxoauTp uwncioBple W OyKBEHHBIC 3HAYCHUS
YTJIOB B Te€OMETPHUUECKUX 3aJadax c
HUCIIOJIB30BAHUEM  TEOPEM O CyYMME  YIJIOB
TpeyroJabHUKAa U MHOIOYT'OJIbHUKA.

3HAKOMHUTBLCSI C HCTOPHUeli pa3BUTUS TEOMETPUU
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OKpy:KHOCTH OKpY>KHOCTb, XOpJIbl U AUAMETPHI, DopMyJHPOBATH ONpeieIeHUsl. OKPYKHOCTH, XOPAbL,
H KpYT. ux cBoiicrBa. KacarenpHass K AuaMeTpa M KacaTeJibHOM K okpykHocTu. HU3ydaTh
I'eomeTpuyeckue OKPY>KHOCTH. OKpY>KHOCTb, MX  CBOMCTBA, IPU3HAKH, CTPOUTH  YEPTEKHU.
TOCTPOCHUA BriMcanHasi B yroji. Iloustue o HUccnenoBarb, B TOM 4YHUCIE MCHOJb3Ysl HU(PPOBbIE
(14 v) I'MT, npumeHenue B 3ajadax. pecypchbl: OKPYXHOCTb, BIIMCAHHYIO B YIOJI; LIEHTP
Buccexrpuca u cepeauHHbII OKpPY>KHOCTH, BIIMCAHHOM B  yToJl; PaBEHCTBO
NEPHEHIUKY ISP Kak OTPE3KOB KacCaTCJIbHBIX.
T€OMETPHUYIECCKHUE MECTa TOYECK. Hcnoab30BaTh MeToQ I'MT JUIA 10Ka3aTeJIbCTBaA
Opr)KHOCTb, OIIUCaHHasI OKOJIO TEOPEM O NIEPECCUCHUU 6I/ICCCKTpI/IC yriioB
TPEYTOJIbHHUKA. Brnucannas B TPEYTOJIbHUKA U CEPEANHHBIX NEPIIECHAUKYIISAPOB K
TPEYroOJbHUK OKPY>KHOCTb. CTOpOHAM TpeyrojbHukKa ¢ nomouiso I'MT.
IMpocreiiue 3312491 HA TOCTPOEHUE OBﬂa}IeBaTvaOHﬂTI/IﬂMI/I BIIMCAHHOH U OIIMCAaHHOU
OKPY>KHOCTEH TPEyrojIbHUKa, HAXOAUTh LIEHTPbI
3TUX OKPYKHOCTEH.
Pemiats ocHOBHBIC 3a/layd HA MOCTPOEHHUeE: YyIJa,
PaBHOTO JNAHHOMY; CEPEAMHHOIO NEPHEHIUKYIApa
JJAHHOTI'O OTpe3Ka; IPSIMOM, MPOXOoJsIlueii uyepes3
JAHHYIO TOYKY M NEPHEeHIUKYISIPHON TaHHOH
OpsIMO; OUCCEeKTPUCHI JaHHOTO yrna;
TPEYTrOJIbHUKOBIIO PA3JINUHBIM DJIEMEHTaM.
3HAKOMHUTBCH ¢ UCTOPHEN pa3BUTHUSI TEOMETPUH
HosTopenue, IToBTOpenue u o06o61meHue Pemarn 3aJa4u Ha MOBTOpPEHUE,

00001IeHNe 3HAHUIT
(CR))

OCHOBHBIX MOHSATUH MU METOHOB
Kypca 7 kjacca

WJUTIOCTPUPYIOILHNE CBSI3U MEXJy pPa3IudYHbIMHA
qacTsIMU Kypca
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8 kiacc (He MeHee 68 1)

Ha3zpanmue
pasaena (Tembl)
Kypca (4HCJI0 4acoB)

OcHoBHOe coaepikanue

OcHOBHBIE BH/IBI 1€ TeTLHOCTH
odyvarommuxcst

Yerbipéxyroabuuku (12
1)

ITapanmenorpamm, ero NpuU3HAKA U
ciaydau

CBOMCTBA. YacTHbIC
napasuieJorpaMMoB

(OpsIMOYTOJIBHUK, pOMO, KBaJpar),
ux MpU3HAKH u CBOMCTBA.

Tpanenusi. PaBHOOOKast
OpsIMOYTOJIbHAsI TPanelLnu.

u

Y nBoeHne menuansl. LlenTpanbHas

CUMMETpPUs

HN3o6paxars 174 HAXOAUTH Ha geprekax
YEeTBIPEXYTOJIBHUKU  pa3HbIX BUJIOB u ux
IJIEMEHTHI.

®opMyJIMPOBATH ONpeJeeHUsI: Tapauierorpamma,
NpsSIMOYTOJIBHUKA, pOMOa, KBajapara, TpallCluu,
paBHOOOKON Tpamenuu, NpsiIMOYTOJILHON TpaIeLuu.
Jloka3pIBaTh W HCHOJAb30BATh IPH pelleHUHM 3aga4

NpU3HAKKM W CBOMCTBA: rapajuiesiorpaMma,
NpsIMOYTOJILHUKA, pomOa, KBajapaTa, Tpamnelnuy,
paBHOOOKOI Tparenuu, MIPSIMOYTOJILHO
Tparennu.

IIpuMeHATH MeTOo/1 YIABOEHUS MeIHaHbI
TpeyroJIbHUKA.

Hcnoab3oBaTh nudposse pecypcsl TSt

HCCJIEJOBAHUSI CBOWCTB M3y4aeMbIX (QUTYp.
3HAKOMUTBLCH ¢ HCTOPHEI pa3sBUTUS F€OMETPUU
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Teopema Panecaun
Teopema o
NMPONOPUHOHATBHBI
X 0Tpe3Kax, noaoo-
HbIe TPEYroJbHUKH
(15 gv)

Teopema ®aneca u Teopema o
OPOIOPLUOHAJIBHBIX OTPEe3Kax.
Cpenssiss JUHHUS TPEyroJIbHHUKA.
Tpaneuus, e€ cpenHsss IUHUS.

IIponopuuonansuble OTpPE3KH,
IOCTPOECHHUE 4eTBEPTOTO
NPONOPLHOHAIILHOIO OTPE3Ka.
CaoiicTBa LEeHTpa macc B
TpEyTrOJbHUKE.

Ilono6usie  TpeyrompHuku. Tpu

IIprU3HaKa HOIIO6I/I$I TPCYTOJIbHUKOB.
HpaKTI/I‘{eCKOG OPUMCHCHUEC

IIpoBoaAMTL NOCTPOEHHMsI C TOMOIIBIO LUPKYIST M
JIMHEUKU C HCHolb30BaHUE Teopembl dDaneca u
TEOpEeMBl O  MPOMNOPUHMOHAIBHBIX  OTpe3Kax,
CTPOMTH YETBEPTHIN NPONOPLUHUOHAIBHBIA OTPE30K.
IIpoBoauThs AO0KA3aTENBLCTBO TOIO, YTO MEIHAHBI
TpEeyrojbHHUKaA IIEPECEKAIOTCd B OJHOH TOYKE, U
HAXOAUTh CBSI3b C IEHTPOM Macc, HAXOAHMTh
OTHOIIICHUE, B KOTOPOM MEIUAHBbI ACISITCA TOYKOHU
HUX IIEPECCUYCHUS.

HaxoauThk 10/100HBIE TPEYrOABHUKH Ha TOTOBBIX
yepreKax € yKa3saHHUEM  COOTBETCTBYIOIIUX
NPU3HAKOB MOJIO0MSI.

Pemate 3amaum Ha TNOJOOHBIE TPEYTOIBHUKH C

IOMOIIBIO CaMOCTOSITEIBHOIO MOCTPOCHUS
yepTeKen u HaXO0XJICHUs MOJO0OHBIX
TPEyroJbHUKOB.

IpoBoaAUTH [A0KA3ATEILCTBA C HCIOJIb30BAHUEM
MPU3HAKOB TMOJIO0USI.
Jloka3biBaTh TpH
TPEYrOJIbHUKOB.
IlpuMeHsATH [OJyYCHHBIE 3HAHUS IPH PEHICHUU
FEOMETPUYCCKUX M MPAKTUYECCKHUX 3a/ad4.
3HAKOMHUTBCSI ¢ HCTOPHEN Pa3BUTHSI TCOMETPUU

npU3HaAKa nonoous
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Ilinomanp.
Haxoxnenune
nJjiomajei
TPeyroJibHUKOB

H MHOTOYT0JIbHBIX
¢uryp. Iliiomann
nogodubIx ¢uryp (14
1)

ITonsitTme 06  obmeit  Teopum
TUTOIIATH.

DopmMybl st IUIOLIIaIN
TpEyrojbHUKA, Mapajiesorpamma.
OTHOLICHHE IUroiaaci
TPEYrOJIbHUKOB c ooum

OCHOBaHHEM WJIA OOIIEil BEICOTOM.

Brlunciienne 1iomanaei  CI0XKHBIX
(uryp uepe3 pazbuecHUE Ha YacTU U

JIOCTPOEHHE.
Ilnomanu duryp Ha KiIeT4aToOM
Oymare.

ITnomannu MOJO0OHBIX dburyp.
Breraucnenune mromaneit. 3agaum ¢
MPAKTUYECKUM COIEPIKAHUECM.

Pemenune 3aga4 ¢ IMOMOIIBIO METOAA
BCIOMOIraTeJIbHOM IUIOMIAIN

OBJlaieBaTh NEPBHYHBIMH THPEJCTABJIEHHAMH 00
o0meil Teopun momanu (Mepsl), (GpopMyJanUpoBaTh
CBOIICTBA IUIOMIAH, BEISICHSTH UX HATJISIAHBIN CMBICI.
BeiBoauTh (GOpMyIbl IUIOIIAAM MApajuieorpaMmma,
TpEyroJbHUKA, Tpaneuuu u3 GopmMyJibl ILIOAIN
OpsIMOYTOJIBHUKA (KBagpara).

BeiBOIMTH dbopmyis TJTOIA N BBIITYKJIOT'O
4eTBIpEXYIOJIbHUKA 4YEepe3 JUaroHajlud W yroJa

mexnay Humu. Haxoauts mromann  Guryp,
H300pa’kEHHBIX Ha KJIETYaTOM Oywmare,
HCNOJB30BATh  pa3OMeHMe  Ha  4YacTH u
JOCTPOEHHUE.

Pa3oupars npuMepbI HCIIOJIb30BAHUS
BCIIOMOTaTeJIbHOW  IUIOWIAAM  JUIs  PCLICHUS

reOMETPUYCCKHUX 3a]ad.
Haxoautp muromanau nogo0HbIX GuUryp.
BbIYHCIATH TUIOMANA PA3IUYHBIX MHOTOYTOJIBHBIX
¢uryp.

Pemath 3agauym Ha I[UIOLIAJb C MPAKTUYECKUM
cojiepKaHueM

Teopema Ilugaropan
Havyaia
TPHTOHOMETPHH

(10 4)

Teopema ITudaropa, eé
I0Ka3aTeILCTBO W IIPHUMEHCHHE.
OOpatnas teopema I[ludaropa.

Omnpe/iesicHue TPUTOHOMETPHUICCKUX
bysxImi OCTpOTro yria,
TPUTOHOMETPHYECKUE

COOTHOIICHUSI B IPSMOYTOJbHOM
TPEYTOJIbHUKE. OcHOBHOE
TPUTOHOMETPHYECKOE  TOXKJECTBO.

Joxka3piBaTh TeopeMy Iludaropa, mcmoan3oBars
€€ B IIPAaKTUYECKUX BBIYHUCIICHUSX.
DopMyIMPOBATH ONPEACIICHUS
TPUTOHOMETPUUECKUX (PYyHKIUH OCTpOro yria,
NpoBepsiTh UX KOPPEKTHOCTb.

BBIBOAMTHL TPUTOHOMETPHUUECKHE COOTHOIIEHUS B
MPsIMOYTOJIBHOM TPEYTOJIbHUKE.

HccnenoBaTh COOTHONIGHHSI MEXIy CTOPOHAMH B
MPSMOYTOJIBHBIX TPEYTOJbHHUKAX C yriaaMu B 45° u
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COOTHOIIEHUS] MEXKIy CTOPOHAMH B
OpPsAMOYTOJBHBIX TPEYTrOJIbHUKAX C
yriaamu B 45° u 45°; 30° u 60°

45°; 30° u 60°.

Hcnonb3oBaTh GOpMyIIBI IPUBEICHHS U1 OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIACCTBO JIsI HAXOXKIACHUS
COOTHOIIEHUH MEK Ay TPUTOHOMETPHUUIECKUMU
GyHKIIHAMY pa3IUYIHBIX OCTPBIX YTJIOB.
IIpyuMeHsATHL TOJyYeHHBIE 3HAHUSA U yMEHUS IPHU
peleHny NpakTUYeCKUX 3aj1ad.

3HAKOMHUTBCS € HCTOPHel Pa3BUTHUS I€OMETPUHU

VYriabl B OKpY/KHOCTH.
Bnucanublie

H ONHCAHHbIE
YeThIPEeXyroJibHUKH.
KacarteibHble

K OKPY’KHOCTH.
Kacanue oxkpyskHocTei

(13 v)

BrnincanHble U 11leHTpanbHBIE YIJIBI,
YToa MEXAy KacaTeJIbHOI U XOpIOil.
Yrael MexXay XOopAaMHu U
CEKYIIMMU.

BniucanHble U onMcaHHBIC YETBIPEX-
YTOJIBHUKH, UX HPHU3HAKU U
cBoiicTBa. Ilpumenenue >Tux
CBOICTB

IpHU PEeNIeHUN T€OMETPUIECKUX 3a-

DopMyJMPOBATh OCHOBHBIC OIPEACIICHUS,
CBsI3aHHBIC C yTJIaMH B KpyTe (BIMCAHHBIN yTroJl, [ICH-
TPaIbHBIA yTOJI).

HaxoauTh BOHCAHHBIC YIJIbl, OITUPAIOLINECS Ha OTHY
YTy, BBIMUCJISATH YIIIbI C TOMOIIBIO TEOPEMBI O
BIMCAHHBIX YIJIaX, TEOPEMBbl O BIIMCAHHOM
4eTPEXYTOIBHUKE, TEOPEMBI O [ICHTPAJIbHOM yTJIe.
HccnenoBaTh, B TOM YHCIIE C TOMOIUBIO H(PPOBBIX
pecypcoB, BIMCAaHHBIE U ONHCAHHBIC YETBIPEX-

Aad. YTrOJbHUKH, BBIBOAUTB UX CBONCTBA U MPU3HAKU.
B3aumHoe  pacrnonoxxeHue — IByX .

Hcnonb3oBaTh 5TU CBOMCTBA U HPU3HAKU IPU
OKPY>KHOCTEH. Kacanue peleHNH 3a0a4
OKPY>KHOCTEH

IloBTOpEHME,
00001IeHNE
3HAHUM

(G

IToBTOpEHUE OCHOBHBIX NOHSATUN U
METOJI0B KypcoB 7 U 8 KJIacCOB,
o0oO1eHne 3HaHu

PemiaTrp 3aga4yM Ha NOBTOPEHUE, ULIIOCTPUPYILHUE
CBSI3U MEXKy Pa3IUYHBIMU YacTsIMU Kypca
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9 kiacc (He MeHee 68 1)

HazBanue
pa3neia (TeMbl) OcHOBHOe coaep:KaHHe
Kypca (4UcJI0 4acoB)

OCHOBHBIE BH/bI
JesITeJILHOCTH 00y4YaloInXcs

Tpuronomerpus. OmnpeiesieHue TPUTOHOMETPUYECKUX DopmMyJIHPOBATH ONpe/ie/IeHUs
TeopemsbI KocuHycoB u | ¢yHKui yrios ot 0° qo 180°. TPUTOHOMETPUIECKNX (PYHKIIUI TYIBIX U MPSIMBIX
CHHYCOB. Kocunyc u cuayc npsiMmoro u Tynoro YTIIOB.
Pemenne yriia. Teopema KOCHHYCOB. BbIBOANTHL TeOpeMy KOCHHYCOB M TEOpPEMY CHHYCOB
TPEyroJbLHUKOB (O606mEnHas) TeopeMa CHHYCOB (C (c pagMycoM OIMUCAHHOH OKPYXHOCTH).
(16 ) paju- . PemaTh TpeyrojabHUKH.
YCOM OIMCaHHON OKpYKHOCTH). Ha- Pemath npakTHyeckue 3amaydM, CBOISIIMECS K Ha-
XOXKACHHUC JUTHH CTOPOH M BEJIMIHH XO’KJICHUIO PA3JIMYHBIX DJIEMEHTOB TPEYTIOJIbHUKA

YIJI0B TPEYrOJIbHUKOB.
dopmyna mIomAaM TPEYTrOoJILHUKA
yepe3 JBE CTOPOHBI U YTOJ MEXIY
anmMu. opmyia mromagu
4eThIPEXYTOJIbHUKA YEPE3 ero
JUaroHain

MU YyTOJI MEXKy HUMH.
IIpakTHyeckoe npuMeHEHUE
JIOKA3aHHBIX TEOPEM
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IIpeoGpa3oBanue
nonodusi. Merpuyeckue
COOTHOIIEHHSI

B OKPYKHOCTH

(10 u)

ITonsitne o mpeoOpa3oBaHUM ITOHO-
Ooust.

COOTBETCTBEHHBIE YJIEMEHTHI ITOTOOHBIX
$uryp.

Teopema 0 mpoOU3BEIEHUH OTPE3KOB
Xophd, TeopeMa O HPOU3BEIACHUU
OTPE3KOB CEKYyIIUX, TeOpeMa O KBajapare
KacarenbHOU. [Ipumenenue B
pelIeHn TeOMEeTPHUYECKUX 3a/1a4

OcBauBaTh NOHSITHE IIPEOOPA30BAHUS TONOOHS.
HccaenoBarb OTHOLIEHUE JHUHEHHBIX 2JIEMEHTOB
¢uryp npu npeodpazoBannu nonodbus. Haxoanrs
IIPUMEpPHI OAO00HSI B OKpYy>Karomei
eHCTBUTEIILHOCTH.

BBIBOAMTH METPUYECKHUE COOTHOILICHUS MEXY OT-
pe3KaMH XOpJI, CEeKYIINX U KacaTEeIbHBIX C
HMCIIOJIb30BAHUEM BITMCAHHBIX YIJIOB U ITOJOOHBIX
TPEYrOJIBHUKOB.

Pemarh reomMeTpruyecKkye 3a1a4u U 3alla4y U3
pearbHOM >KU3HU C HCIIOJIb30BaHUEM ITOJTOOHBIX
TPEYTOJIbHUKOB

BexTtopbi(12 u)

OHpeI[eJ'IeHI/Ie BCKTOPOB, CJIOJKCHHEC U

pa3HOCTb BEKTOPOB,  YMHOXCHUE
BEKTOpA Ha YUCJIO.
dusuyeckuii M = reoMeTpUYECKUN

CMBICJI BEKTOPOB.
Pa3znoxxenue  Bekrtopa 1o
HEKOJUTMHEAPHBIM
Koopaunats! BexTopa.
CkalsipHO€ TMPOU3BEISHHE BEKTOPOB,
€ro TpUMEHEHHE [ HaXO0XKICHUS
JJIAH U YTJIOB.

Pemenne 3ana4d ¢ moMomIbi0 BEKTOPOB.

BYM
BEKTOpaM.

HpI/IMeHeHI/Ie BEKTOPOB ISt PCHICHUSA
3aga4 KMHCMAaTUKHU U MCXaHHUKH

Hcnonb3oBaTh BEKTOpbl KaK  HaIlpaBJICHHbBIC
OTpPE3KH, HCCIeI0BATh TreoOMeTpHUICCKUN
(mepememnienre) U GU3MYCCKUNA (CUITa) CMBICITBI
BEKTOPOB.

3HaThL omnpeaeJeHHsi CyYyMMBl W Pa3HOCTH
BEKTOPOB, YMHOXXEHHUsSI BEKTOpa Ha YHCIIO,
HCCJIe0BAaTh T€OMETPUUYCCKUN U (U3MUYECKUN
CMBICJIBI OTUX OTIEPAIHii.
Pemartnb reoMeTpHUICCKHE
HCIIOJIb30BAHUEM BEKTOPOB.
PackiagpIBaTh BEKTOP 110 JBYM HEKOJUITMHEAPHBIM
BEKTOpaM.

Hcnoas3oBats CKaJISIpHOE MIPOU3BEACHNUE
BEKTOPOB, BBIBOJIUTH €0 OCHOBHBIE CBOHCTBA.
BeIunciasitb CyMMy, pPa3HOCTb U CKaJsIpHOE
MPOMU3BEICHUE BEKTOPOB B KOOpJAHHATAX.

3agadu c

HpI/IMeHﬂTb CKaJIIPpHOC NIPOU3BCACHUC AJIsA
HaXO0XKJACHUS MJIMH U YI'JIOB
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JlekapToBBI
KOOPAMHATHI
JI0CKOCTH (9 1)

Ha

JlexkapTOBbI KOOPAMHATHI TOYEK Ha
MJIOCKOCTH.

YpaBHEeHUE psAMO. Yraosoit
K0d>hPUIIICHT, TAHT'€HC yria
HaKJIOHA, napasieIbHbIS u
MEPIICHANKYJIISIPHBIC TIPSIMBIC.
YpaBHeHHe OKPY>KHOCTH.
HaxoxxnaeHnme KoopauHAT  TOYEK
IIepeceueHus]  OKPY>XHOCTH u
OpsIMOU.

Meton KoOpAWHAT IMPHU PEHICHUU
TeOMETPHUUECKHUX 3a]1a4.
Hcnons3oBanue Merona KOOpAUHAT
B IIPAKTHUYECKUX 3ajadax

OcBauBarb NOHATHE IIPAMOYIOJBHONH CHCTEMBI
KOOPJMHAT, I€KapTOBBIX KOOPAWHAT TOUYKH.
BeiBOoaMTE ypaBHEHME NpPSIMOM M OKPYKHOCTH.
BeigeasiTb TIOJHBIM  KBagpaT JJisl HaXOXKIEHUS
LIEHTpau pagnyca OKPY>KHOCTH IO €€ ypaBHEHHUIO.
Pemarp,  3amaum Ha  HAXOXIEHHUE  TOYEK
MepEeCceYCHUs NPAMBIX U OKPY>XHOCTEH C IIOMOIIBIO
MeToJa KOOpJAHUHAT.

Hcnonb3oBaTh CBOWCTBA YriaoBOoro kodddunmenra
OpsAMOl NpU pelleHUU 3ajad, sl OIpeHeJICHUsS
PacnoJIoKEHUs1 NPsIMOH.

IIpumensaTs KOOpIWHATHI npu pernreHnn
reOMETPUYECKUX ¢ IIPAaKTHYECKUX 3ajad, st
MOCTPOESHUS MaTeMaTHYEeCKUX Mojeneun

peanbHBIX 3aj1a49 («KMETOJI KOOPIHUHATY ).
ITonb3oBaThbes 17151 IOCTPOEHUSI M HCCIENOBAHUMN
HU(PPOBBIMH pecypcamMH.

3HAKOMHUTBHCH ¢ UCTOPHEN pa3BUTHSI T€OMETPUHU
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Ilpooonocenue

Ha3panue
pa3neia (TeMbl)
Kypca (4UcJI0 4acoB)

OcHOBHOe coaep:KaHHe

OcHOBHbIE BH/IbI 1€ TeJIbHOCTH
odyvarommuxcst

IIpaBuibHbIE
MHOI'0YT0JIbHUKH.
JJInHA OKPYKHOCTH U
IVIOIIA/Ib Kpyra.
Boruucienue miiomageit
8 )

IIpaBunbHbIC MHOTOYT'OJIBHUKU,
BBIUMCIICHUE UX DJIEMEHTOB. Hucio
T ¥ JJIMHA OKpY’>KHOCTH. [{nuHa myru

OKpy>XHOCTH. Pannannas mepa

yria.

[Imomane Kpyra u ero 331eMeHTOB

(cekTopa u cerMeHTa). Beraucienue

wromaned GuUryp, BKIIIOUAIOIINX

3JI€MEHTHI KpyTa

DopMyIHPOBATH ONPEACICHNE MPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JE€MEHTHI.
IToy1b30BaTHCA HOHATUEM IJIUHBI OKPY>KHOCTH,
BBEJIEHHBIM C IIOMOIIBIO IPABUIBHBIX
MHOT'OYI'OJIHUKOB, ONIpeAeIATh YUCIO T, JJIUHY OyTrd
U paJlUaHHYIO MEpy yrIja.

IIpoBoauThL Mepexoa OT paJuaHHON MEpHI yIia K
rpagyCHO U HAOOOPOT.

OnpepeasaTs MI0MAAb KpyTa.

BeiBOaMTH (opMyJibl (B IpalyCHOM M paavaHHON
Mepe) ISl JUIMH AyT, INIomalel CeKTOPOB U
CETMEHTOB.

BeruncasaTe mwromanu GUryp, BKIIOYAIOMUX dJIe-
MEHTBI OKPYKHOCTH (KpyTa).

Haxoaures nuomaau B 3ajla4yaX peajbHON >KU3HU
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JIBM:KeHUsI IJIOCKOCTH

(64)

ITonsiTHEe O ABMYKEHUH MIIOCKOCTH.
ITapasuienbHbI IEpeHOC, IIOBOPOT U
cuMmMeTpusa. Ocu U LEHTPbI
CHUMMETPHH.

IIpocreilimue npumMeHeHus: B
pelleHuy 3aaa4

Pa3dupaTre npuMepsl, WINTIOCTPUPYIOIIHNE TOHSITHS
JBIDKCHUSI, IIEHTPOB U OCEH CHMMETPHH.
DopMyIHPOBATH  OINPENCIICHHUS  IapauIeIbHOTO
IepeHoca, IOBOpOTa H  OCEBOM  CHMMETPHH.
BBIBOANTH UX CBOMCTBA, HAXOAUTH HEIIOIBHM)KHBIC
TOYKH.

HaxoauTh HEHTPbI U OCU CUMMETPUN NPOCTENIINX
duryp.

IIpumensTs rapajiIesIbHbII IIEpEeHOC u
CUMMETPHUIO TIPU PEIIEHUN T'€OMETPUUYSCKUX 3aaad
(pa3bupaTs IpuUMeEpHI).

Hcnoap30BaTh I IOCTPOCHUSI M MCCIIEIOBAHUMN
uudpoBbie pecypcehl

IloBTOpEHME,
00001IeHHE,
cHCTeMaTU3al U
3HAHMIi?

(7w

HOBTOpeHI/Ie OCHOBHBIX TMOHSATHU U

METOJ0B KypcoB 7—9  KJIaccos,
o6oOmieHnne W cUcTeMaTHU3alUs
3HaHUU. IIpocreiimue
reomerpuueckue (QUrypel ©u = UX
CBOMCTBA. H3mepenue
TeOMETPUUECKUX BEJIMYHH.
TpeyroapHuku.

ITapannenbsubie u
NEePIEeHANKYJISIPHBIE TIPSMBIE.
OKpy>XHOCTB u KpyT.
T'eomerpuueckue HOCTPOCHUS.

VYT1ibl B OKpY>XHOCTH. BrnimcanHbele

OnepupoBatb  HOHATHSAMHU:  GuUrypa, TOUKa,
npsiMasi, yroJjl, MHOrOyroJIbHUK, paBHOOEIPESHHBbII
u pPaBHOCTOPOHHHH TPEYrOIbHUKH,
MPSIMOYTOJIBHBIN TPEYTrOJIbHUK, Menuana,
Ouccekrpuca u BBICOTA TpPEyroJbHUKA,
napajyuiesorpaMm, pomo, OpsIMOYTOJIBHUK,

KBaJpar, Tpareuus; OKPY>KHOCTb, KacaTeJIbHasl;
paBeHCTBO U 1ogobue ¢Uryp, TpeyrojbHHKOB;
napayyIeIbHOCTh u MEPIICHANKYJSIPHOCTD
OpsSIMBIX, YTOJ MEXKIAY IMPSIMBIMHA, CHUMMETPHS

OTHOCHUTEJILHO  TOYKH U NpsIMO;  JUIMHA,
paccrosinue, BEJIMUMHA yria, Iomaib,
epuMeTp.

u OINMHUCAHHbBIE OKPYKHOCTH | Hcnosib30BaTh GOPMYJbI: [IEPUMETPA W IUIOILAIN
MHOTOYTOJLHUKOB. MHOI'OYTOJIbHUKOB,  JUIMHBI ~ OKPYXHOCTH MW
IIpsiMast 1 OKPY>KHOCTb. miomaam  Kpyra, o0béMa  IPSIMOYTOJIBHOTO
YerpipEéXyrojbpHuku. Briucanubie u napajeaenunena.
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OIUCAHHBIC YEThIPEXYTOJIbHUKH. OnepupoBarthb MOHSITUSIMHU NPsIMOYTOJIbHAS
Teopema Iludaropa wu Haugana cucTtemMa KOOpAWHAT, BEKTOp; MCHOJb30BaTh JTHU
TpuroHomeTpuu. Pemenue oOmux OOHSITUSL JJIsl NIPEACTABICHUS JAaHHBIX U PEUICHUs
TPEYTrOJIbHUKOB. 3aga4, B TOM 4YHCJIE M3 [APYIrHX Yy4YeOHBIX
IIpaBunbHBIE MHOTOYT'OJIBHUKH. npeameroB. Pemars 3agauM  Ha 1OBTOpEHUE
IIpeoOGpazoBaHus NIIOCKOCTH. OCHOBHBIX HOHSATHUH, MIUTIOCTPALUIO CBSI3€U MEXKITY
Jsmxkenust. [Tonodue. Cummerpusi. PAa3IMYHBIMM 4YacTsIMH Kypca. BeiOmpaTh MeTOx
Ilnmomans. BerauciaeHnue miomniaaci. JUIs1 peLICHUs 3a/1a4i.

ITnomanu monoOHBIX QUryp. Pemarp 3aJa4M U3 IIOBCEJIHEBHOM >KU3HU
JlekapTOBBI KOOPJIMHATHI HA

TUTOCKOCTH.

Bexktopsl Ha miI0CKOCTH

2 3/1eCh IIPECTABIECHBI DJIEMEHTBI COACPKAHUSL Kypca, U3JIydaBIIHecs B 5—8 Kiaccax U TpeOyrolue MOBTOPEHUS,
06006uieHust u cucrtemaruszauun. OGpanaTbCsi KITOMY MaTepHally MOYKHO B BHJIC aKLICHTA Ha 3aBEPLIAIOIIECM dTalle
H3ydeHUsT Kypca 9 Kilacca WIIM PacOpenessiTh O COOTBETCTBYIOIIMM TEMAaTHYECKHM pa3feiiaM, H3ydaeMbIM B
TeyeHHUe y4eOHOro roja.
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IIpooonscenue

Ilpu paspaboTke paboueil nOporpaMmbl B TEMAaTHYCCKOM IUIAHUPOBAHHUU JOJDKHBI OBITH YYTCHBI
BO3MOJKHOCTH HCIIOJIB30BaHUs DJJICKTPOHHBIX (IU(PPOBBIX) 0O0pa30BaTEIBbHBIX PECYPCOB, SIBISIOLINUXCS
y4eOHO-METOOANYECKUMA MaTepuadaMu (MYJbTUMEIHUWHBIE TIPOTPAMMBI, DISKTPOHHBIE YYCOHUKH |
3aJavYHUKH, DJICKTPOHHBIC OHMOJIMOTEKH, BHUPTyaJIbHBIC JIA0OpPAaTOPHU, WUTPOBBIC MOPOTPAMMBI, KOJJICKIIUH
UG pOBBIX 00Pa30BATEIBLHBIX PECYPCOB), UCIIOIb3ySMbIMU I OOYyYCHUsI U BOCIIUTAHUS PA3JIUYHBIX TPYIIT
IMOJIB30BATENICH, MPEACTABICHHBIMUA B JJICKTPOHHOM (IU(PPOBOM) BHIAEC W PEATU3YIONIMMH ITHIAKTHUCCKUE
Bo3MockHOCTH MK T,coneprkanne KOTOPBIX COOTBETCTBYET 3aKOHOJAATEIHLCTBY 00 0O0pa3oBaHUM.
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IIPUMEPHAAL PABOYAA IPOI'PAMMA

YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHKA».7-9
KJACCBI

LEJN U3YYEHNSA YYEBHOT'O KYPCA

B coBpemeHHOM LHM(PPOBOM MHPE BEPOSITHOCTh U CTATUCTHKA
npuobperaroT BCE OOJBIIYI0 3HAYUMOCTh, KaK C TOYKHA 3PECHUS
NPaKTHYCCKUX MPHIOXKCHUNW, TaK M HUX pPOJIU B OOpa30OBaHUMU,
HEOOXOJIMMOM KaXKJIOMYy 4YeJIOBEeKY. Bo3pacrtaet uucio npodeccui,
IpH OBJIAJICHUUKOTOPBIMH TpeOyeTcst Xxopoinast 0a30Basi MOATOTOBKA
B 00J1aCTH BEPOSITHOCTH M CTATUCTUKH, TaKas IMOATOTOBKA BaXKHA
JUTST MPOIOJKCHHUS obOpa3oBaHUs u JUIST YCIICITHOM
npodeccnoHaTbHOUKAPHEPHI.

Kakaplii 4yenoBeK MOCTOSIHHO IPUHUMACT PCIICHHUsS Ha OCHOBE
UMEIOIHUXCSI y HEro MaHHBIX. A A5 0O00CHOBAaHHOTO TIPUHSATHSA
pCLICHUST B YCJIOBHSAX HEJOCTaTKa wWid W30bITKa WHQOpMauu
HEOOXOJAMMO B  TOM  YHCIE  XOPOIIO chopMHUpPOBAHHOEC
BEPOSITHOCTHOE U CTATHUCTHUECKOE MBIIIJICHHUE.

VIMeHHO TT03TOMY OCTpPO BCTaja HEOOXOIUMOCTh CHOPMHUPOBATH Y
oOyyaromuxcs (QYHKIUOHAJIBHYI T'PAMOTHOCTH, BKIIFOYAIOIIYIO B
cebs1 B KadecTBE HEOTHEMJIEMOW  COCTaBJIAIOMIEH  yMeHHE
BOCIIPUHAMATHE H KPHUTHYECKH aHAIW3UpOBATh HWHOOpMAIHIO,
MPEACTABICHHYIO B Pa3IMYHBIX (POpMax, MIOHUMATh BEPOSTHOCTHBIN
XapakTep MHOTHX peaJIbHBIX IIPOLIECCOB W  3aBHCUMOCTEH,
MPOU3BOIUTE MPOCTEHININE BEPOSATHOCTHBIC PAacUEThl. 3HAKOMCTBO C
OCHOBHBIMH HNPHUHIIMIIAMH cCOOpa, aHAJIN3a U MPEACTABICHUS JaHHBIX
U3 Pa3UYHBIX c(ep XKU3HU OOIISCTBA M rocyaapcTBa mpuoOIaeT
oOyJaromuxcsi K OOIIeCTBEeHHBIM HHTEpecaM. FI3ydeHne OCHOB
KOMOWHATOPUKH pa3BUBACT HABBIKM OpraHU3allul Iiepedopa u
nojcyéTa 4uciaa BapUaHTOB, B TOM YHCIIC, B NPHUKIAIHBIX 3aJadax.
3HAKOMCTBO C OCHOBaMH TeOpuH TrpadoB co3qaET MaTeMaTHIECKUH
dysmamenT g GopMHpPOBaHUS ~ KOMIIETCHIHA B  00JacTu
nHbpopMaTUKU ©u UHUPPOBBIX TexHOJorWi. [lomMmuMo »TOro, mnpu
U3y4CHUN CTaTUCTUKH u BEPOATHOCTH oboramaroTcs
MPEACTABICHUS YYamIUXCsl O COBPEMEHHOW KapTHHE MHpa |
METOJaX €ero uccienoBaHus, GOPMHUPYETCs MMOHUMAaHHUE POJIH
CTaTUCTUKHM KaK MCTOYHHKA COMMAJIBHO 3HAYMMON WHpOpMAUU U
3aKJIaJbIBAIOTCSI OCHOBBI BEPOATHOCTHOTO MBIIIJICHUS.

B cooTBeTcTBUHM C JaHHBIMH IEISIMH B CTPYKTYpE HPOrpamMMBbI
yueOHOro Kypca «BeposSTHOCThP M CTATHCTHKA» OCHOBHOW IIKOJIBI
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BBIJICJICHBI CIICAYIOIIHE COJCPKATCIIHPHO-METOIUYCCKUC JIHHUH:
«IIpencraBieHue  JaHHBIX W ONHKCATEJbHAas  CTAaTUCTUKA,
«BeposiTHOCTEY; «DJEMEHTHI KOMOHWHATOpHUKWU»; «BBemenue B
Teopuio TpadoB».

Copepxxanue nuanu «llpeacraBiicHUE MaHHBIX U OIMUCATCIIbHAS
CTAaTUCTHUKA» CIYXKAT OCHOBOH 1T OPMUPOBAHUS HABBIKOB PAOOTEI
¢ wHOpMaAIHE: OT YTEHHUsS W UWHTEpIpeTanuu WHGOpMAINH,
MpeACTAaBIICHHOW B TaOJIHUIIaX, HA [UarpaMmax u rpadukax g0 coopa,
NpeACTaBIICHUS W  aHajaW3a  JaHHBIX C  HCIOJIb30BAaHUECM
CTaTUCTHYECKUX XapaKTePUCTUK CPEAHUX U paccenmBaHus. PaboTas c
JTAaHHBIMHU, OOYyYaIOIIUECs] y4aTCs CUYHTHIBATH U HUHTCPIPECTUPOBATH
JIaHHBIC, BBIJIBUTaTh, apTyMCHTUPOBATh U KPUTUKOBATHh MPOCTCHIIINE
THUIIOTE3bl, Pa3sMBINUIATE Had  (aKTOpaMH,  BBI3BIBAIOIINMHA
W3MCHYHMBOCTh, M OIICHWBATh WX BIIMSHUEC HA paccMaTpUBacMbIC
BCJIMYUHBI U MPOIISCCHI.

NHTYynTUBHOE TIpEJCTaBJICHHE O CJy4YalHOW M3MEHYHUBOCTH,
HCCICHOBAaHUE 3aKOHOMEPHOCTEH H  TCHACHIMUN CTaHOBUTCS
MOTHUBHUPYIOIICH OCHOBOW JJIsi H3YyYCHHUS TCOPUH BEPOSITHOCTCH.
Bonpmoe 3HaueHme 374eCh HMMEIOT NPAKTHYECKHE 3aJaHusl, B
YaCTHOCTH ONBITHIC KIIACCHYECKUMH BEPOSITHOCTHBIMH MOJCIISIMH.

ITonsiTHe BEpPOSITHOCTH BBOJUTCS KaK Mepa MPaBIOOI00uUs
ciaydarHOTO CcOOBITHS. [lpu wm3ydeHHMM Kypca oOydaromuecs
3HAKOMSITCS C TMIPOCTEHITMMH METOJIaMU BBIUYHUCICHUS BEPOSITHOCTEH
B CITyYalHBIX SKCIEPUMEHTAX c PaBHOBO3MOXXHBIMHU
3IIEMEHTAPHBIMHU UCXOIaMH, BEPOSATHOCTHBIMHA 3aKOHAMH,
TMO3BOJISIONIUMH CTaBUTHh U pemIaTh Ooyiee ClIOXKHBIC 3amadn. B xypc
BXOJSAT HadaJIbHBIC IMPCACTABJICHUS O CIYYaWHBIX BEIWYMHAX U UX
YHUCJIOBBIX XapaKTePUCTUKAX.

Takxke B paMKax 3TOT0 Kypca OCYIIECTBISCTCS 3HAKOMCTBO
00ydYarommuxcss C MHOXXECTBAMH M OCHOBHBIMH OIIEpallMsIMH Hal
MHO»XECTBAaMH, pacCMaTpPHUBAIOTCA NPHUMEPHl IIPUMEHEHUS I
pelieHusT  3aja4, a  TaKXKe  HUCIOJb30BaHWUS B  JIPYTHX
MaTEeMaTHYCCKUX KypCaXd y4EeOHBIX HmpeaMeTax.

MECTO YYEBHOI'O KYPCA B YUEBHOM IIJIAHE

B 7—9 xnaccax m3ydaeTrcs Kypc «BeposSTHOCTh M CTAaTHUCTUKAY,
B KOTOp®HI BXomsaT pa3xensl: «lIpencraBieHne OaHHBIX |
omnucaTebHas CTaTUCTHUKAY; «BeposiTHOCTEY; «DJIeMEeHTHI
KOMOHWHATOPUKN»; «BBegenne B Teopuro rpadosy.

Ha m3ydyenue maHHOTO Kypca OTBOAWUT | ydeOHBIN 4Yac B HEIEIIO
B T€UEHHE KaXJIOro roja oOydeHwus, Bcero 102 ydeOHBIX daca.
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COAEPXAHUE YYEBHOI'O KYPCA (I10 'OJJAM OBYYEHU )

7 xiacc

IlpencraBieHnne MaHHBIX B BHJIE TAOJUII, AUarpaMm, rpaduKoB.
3anosiHeHWe  TaOJIMI, YTEHWE W IIOCTPOCHHME JHarpamMm
(cTtonOukoBbIX (cTOJNOYATBIX) M KPYroBbIX). YUreHue rpaduxoB
peanmbHBIX MmporeccoB. M3BieueHme MHPOpMAIUM W3 AUArpaMM H
TaOINIL, UCTTOIB30BAHUE W WHTEPIIPETAIINS JaHHBIX.

OmnucaresibHasi CTaTUCTHUKA: cpeaHee apudmMeTHIecKkoe, MearuaHa,
pa3max, HauboJIblIee 1 HauMEHbIIee 3HAaYCHUsI Ha0opa YHCIOBBIX
AaHHbIX. [IpuMepsl ciiygyallHOM M3MEHUYHMBOCTH.

CnydalHbI# 3KcrepuMeHT (OIBIT) | CliydailHoe coObITHe.
BepositHocTs m wacTtoTa. PONE MalOBEpOATHBIX W MPAKTHUICCKHA
JIOCTOBEPHBIX COOBITHMH B mpupone u B oOmjectBe. MoHeTa u
UTrpanbHas KOCTHB TEOPUH BEPOSTHOCTEH.

I'pad, Bepmmuua, pebpo. CrtemeHb BepmuHBL. Ywciao p&dep u
cymMMapHas creneHb BepiinH. [IpencraBiieHue o cBsi3HOCTH rpada.
Henu m nwmknel. [Tytu B rpadax. O6xon rpada (9iiaepoB myTh).
IIpencraBnenne 06 opueHTHpOBaHHOM Tpade. Pemenue 3amadc
MOMOIILIO TpadoB.

8 kiace

IIpencraBienne ma"HHBIX B BHUAE TabaWIl, muarpaMm, rpadUKoOB.
MHOXECTBO, PJIEMEHT MHOYECTBA, IMTOAMHOXKecTBO. Orepanuu Hax
MHO>XECTBaMH: oO0beIMHEeHHE, repeceyucHue, JIOTIOJIHEHHE.
CoiicTBa omepanuii Haal MHOMXECTBAMH: MePEeMECTUTEIbHOE,
COYEeTaTeIIbHOE, pacIpeeIuTeabHOe, BKIIOUEHHUs. lIcrmonbp3oBaHue
rpauYecKoro IpeCTaBICHUS MHOXCECTB JUISI ONUCAHUS PeajbHBIX
OPOIECCOB U ABJICHU, MPU PEIICHUHU 3a/1a4.

HM3mepenue pacceuBaHUs JTaHHBIX. Jlucrepcust U cTaHgapTHOC
OTKJIOHCHHE YHUCJIOBBIX HaOOpOB. JlnarpamMmma pacceuBaHHsI.

DrnemeHTapHble CcOOBITHS ciay4daliHOro omnbita. CiyyaiiHbie
coOnITHs. BepostHocTH cOOBITHNH. ONBITEI C PaBHOBO3MOXHBIMUA
3JIeMEHTApPHBIMHU COOBITHUsIMH. CiydaliHblii BBIOOp. CBsA3Hh MEXIY
MaJOBCPOSTHBIMH W NPAKTHYECKH JTOCTOBCPHBIMH COOBITUSIMH B
npupoje, oo1ecTBe U HayKe.

Jlepego. CaoticTBa E€PEBHEB: €JIMHCTBEHHOCTh nyTH,
CYIIECTBOBAHHUE BHCSYCH BEPIIMHBI, CBSA3b MEXKIY YHUCIIOM
BepiiMH M uuciiompédep. [IpaBmino ymHoxenwus. Pemenue 3agau c
nomotbio rpadoB. IlpoTuBomonoxHbie coObITHSA. Jlnarpamma
Diinepa. O0benuHEHHE W HOepecedcHue coOwbiTuii. HecoBmecTHbIC
CcOOBITHSI. dopMyna  CIIOXKEHUSI  BEpPOSITHOCTEH. YcnoBuast
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BEPOATHOCTH. IlpaBmino yMHOXeHHsS. HeszaBucumble COOBITHS.
IlpencraBinenue skcnepuMeHTa B BUJE JepeBa. Pemienue 3agad Ha
HaXO0XJ/ICHUE BEPOSTHOCTEM C TIOMOIIBIO J€peBa CIYy4YauHOTO
SKCIIEpUMEHTAa, AuarpamMm Jijepa.

9 kiace

IlpencraBienne MaHHBIX B BHUJE TAaOJHUIl, AHarpaMM, rpa@HuKoB,
WHTEpIIpeTanusl TaHHBIX. UTeHNEe W MOCTPOCHHUE TAaOIUIl, TuarpaMm,
rpadvKOB 110 peaJbHBIM JIaHHBIM.

IlepecranoBku u ¢pakropuan. CoyeTaHuss U YHUCIO COYETAHHH.
Tpeyronsuuk Ilackans. Pemienue 3amad ¢ HMCHOJIB30BAaHUEM
KOMOHWHATOPHUKH.

I'eomeTpuueckasi BeposTHOCTH. Cily4aiHbIil BBIOOP TOYKH H3
(purypBI Ha MIIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTH.

Wcneitanme. Ycnex u Heynada. CepHus HUCOBITAHUH N0 TEPBOTO
ycnexa. Cepus ucnbiTanuiéi bepHyiuin. BepositTHocTH coObITHI B
cepuu ucnelTaHul bepuymnnu.

CnydaiiHass  BeJIWYMHA ©W  pachpelieJIeHne  BEpPOSITHOCTEH.
Marematuueckoe OXKHJaHUue u JUCIHEpPCHUS. ITpumepsr
MaTeMaTHUECKOTO OXHUIAHHUSA KaK TEOPETHYECKOTO CPEIHETrO
3HAYCHUS BEJIWYMHBI. MaTeMaTH4YeCKOe OXUITaHWE W IUCTCPCHUS
cllydyaliHON BEIMYUHBI
«YHUCIO YCIIEXOB B CEPHU HUCTBITAHUNA BepHymmm.

ITousiTne o0 3aKkoHe OOJBIIHUX 4YHCEN. V3MepeHHe BepOsSTHOCTEH
C momoIuipio yactoT. Poib M 3HaueHHE 3aKOHA OOJIBIIMX YHCEN B
pupoae 1 odIIecTBE.

IUTAHUPYEMBIE ~ TIPEIMETHBIE ~ PE3VJIBTATBI ~ OCBOEHWA
[MPUMEPHOU PABOYEUN IIPOI'PAMMBI KYPCA (IIO T'OAAM
OBYYEHUNA)

IIpenmeTHBIEe pe3ynabTaTbl OCBOCHHA Kypca «BeposTHOCTE u
cTaTUCTHKa» B 7—9 Kilaccax XapakKTepU3YIOTCs CIEAYIINUMUA
YMCHUSIMHU.

7 kJ1ace

— Yurtate wWHOOPMAIMIO, NPCIACTABICHHYK B TalOiuiax, Ha
auarpaMmax; MpeACTaBisATh JaHHbIE B BHIE TaOJHI, CTPOUTH
auarpaMMbl - (CTOJIOMKOBBIE  (cTOJOYATBIE) W KPYTOBBIE)  TIO
MaccUBaM 3HAYCHUM.

—  OmmceiBaTh ©W HWHTEPOPETUPOBATH pEaTbHBIE YHCIIOBBIC
JIaHHBIC, IIPEJICTABJICHHBIC B TAOIUIAaX, HA AUarpaMmMax, rpadukax.
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— Hcnonb30BaTh JJIsl OMMUCAHUS JaHHBIX CTATUCTUYECKUE
XapaKTepUCTHKHU: cpejiHee apudMeTUIeCcKoe, MeIMaHa,
HanboJiplllee 1 HAaMMEHbIIIee 3HAYCHHUSI, Pa3Max.

— NmeTs nipesicTaBiieHue O ClIydailHOW M3MEHYUBOCTH Ha
npuMepax neH, GU3NIECKUX BEJIUIHH, aHTPOIOMETPHIECKUX
JIAHHBIX; UMETh MPEJCTABICHUE O CTATUCTUUYECKON yCTOWUYHMBOCTH.

8 ki1acce

—  MH3Bnexats u peoOpa3oBHIBATh nH}popmanuio,
MpeJCTaBJIICHHYI0 B BHAe Tabiun, nuarpamMMm, TIpadHKoOB;
MIPENCTaBISTh JaHHBIE B BUAE TaOINI, fUarpamMm, rpaduKos.

—  OrmmceiBaTh  JaHHBIC C  TIOMOIIBIO CTaTUCTUIECKUX
nmokaszaTeljiel: CpeJHWX 3HaYeHWH W Mep paccemBaHus (pa3zMmax,
JIUCTIEPCHUS B CTaHIapTHOE OTKJIOHEHUE).

— HaxoauThk 9acTOTHI YUCJIOBBIX 3HAYEHUH M YaCTOTHI COOBITHIA,
B TOM YHCJIE TI0 pe3yJabTaTaM U3MEpPEHUNU U HAOII0IeHUH.

— Haxonuth BEpOSITHOCTH CIIyYalHBIX COOBITHIH B OIIBITaxX, 3Hasl
BEPOSITHOCTH DJIEMEHTApPHBIX COOBITHI, B TOM YHCIIE B ONBITaX C
PaBHOBO3MOKHBIMU 3JICMCHTAPHBIMU COOBITHUSIMH.

— Hcnonap3oBaTh l"paq)I/I"ICCKI/IC MOACIu: ACPEBO cnyqafmoro
OKCIICPUMCHTA, AuarpamMmmbl Sﬁnepa, qaucijioBas rnpsmas.

— OHCpI/IpOBaTB IIOHATHUAMMU MHO>XECTBO, IIOAMHOXECCTBO,
BBIIIOJIHATH onepanuu Hag MHO>XKCCTBaMMH: OGLCHHHCHI/IC,
nepeceucHue, MAOIIOJIHCHHUC, IMCPCHUCIIATH 3JJICMCHTBI MHOXKCECTB;
IIPUMCHATH CBOMCTBA MHOKECTB.

— HNcnonp3oBathk rpaduyueckoe NPEIACTaBICHHE MHOXECTB H
CBsi3eil MEXJy HHMH UL OIMCAHUS MPOIECCOB W SIBJIICHUI, B TOM
Yucie MPU PCHICHUU 33aJad U3 JAPYTruX YYeOHBIX IPEIMCETOB U
KYypCOB.

9 ki1acce

—  UszBnexkarts u mpeoOpa3oBHIBATh uH(GOPMAIHIO,
MPEACTABICHHYIO B pa3JIMYHBIX HWCTOYHHKAX B BHUIE TaOJIHIL,
auarpaMMm, TpaduKoB; TIPEACTABIATH MaHHBIC B BHAE TaOIHIL,
auarpamMm, rpaduKoB.

—  Pemartp 3amaum OopraHW30BaHHBIM IIEpeOOpPOM BapHaHTOB, a
TaK)X€ C UCITOJIb30BAaHUEM KOMOWHATOPHBIX IMPABUJI U METOJIOB.

— Hcnoap30BaTh onucaTeIbHBIC XapaKTCPUCTHUKHU TJId MaCCUBOB
YUCJIIOBBIX MOAaHHBIX, B TOM 4YHUCJIC CPpCAHHUC 3HAYCHUA HU MCPhI
paccenBaHusl.
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— HaxoauTh 4acTOThbl 3HAYEHHMH M YacTOThI COOBITHS, B TOM
YHUCJIC TOJIB3YSICh pe3yJibTaTaMH MPOBCASHHBIX HW3MEPCHHNA U
HaOIIOIEHU.

— Haxonuth BEpOSTHOCTH CIIydaWHBIX COOBITHH B M3YYEHHBIX
OmbBITaX, B TOM YHCJIE B ONBITaX C PaBHOBO3MOYXHBIMH
SJICMCHTAPHBIMU COOBITUSIMU, B CCPHSAX HCHBITAHUN O HEPBOTrO
ycrnexa, B CepUsx ucnelTanuii bepuyiiu.

— WNmMers mipeacTaBiieHHE O CIy4YallHOM BEJIMYMHE W O
pacopenesieHud BEPOsITHOCTEH.

— HWmeTp npencraBiceHHE O 3aKOHE OOJBIIMX YHCEI Kak O
MPOSIBJICHUH 3aKOHOMEPHOCTU B CIIy4allHOW HW3MCHYUBOCTH U O
poiu 3aKOoHa OOJIBIIUX YHUCEN B MPUPOJAE U OOIIECTBE.

109



TEMATHUYECKOE IINTAHMPOBAHHME VYEBHOI'O KYPCA(ITO I'OJAM OBYUYEHUMA)

7 xnacc (He MeHee 34 )

Ha3zBanue
pasaena (Tembl)
(4HCJI0 YacoB)

OcHoBHOe coaepikanue

Xap AKTEPUCTHKA 1eATEJIbHOCTH 06yqal0umxca

Hpe)lCTaB.HeHl/IeZ[aHHle

(7 9)

IIpencraBnenue
TabnauIax. TIpakTudyeckue
BBIYKCIIEHUSI o TaOJIUYHBIM
JTAaHHBIM. N3Bneuenue u
HHTEPIPETAIHUsI TaOJIUYHBIX
nanabix. [Ipakthyeckass padora
«Tadmunuens.

JaHHBbIX B

I'padpuaeckoe MpEACTABIICHHUE
JaHHBIX B BHJC KpPYTOBBIX,
CTOJIOMKOBBIX (cTonOuaThIX)

nauarpamMMm. UTeHume M TOCTPOEHHE

JuarpamMm. ITpumepsr
nemMorpaduyecKux JHarpamm.
IIpakTnueckas pabota
«AnarpamMmbDy

OcBauBaTh Crocoo0bI pEACTaBICHUS
CTaTUCTUYCCKUX JaHHBIX W YHUCIOBBIX MAaCCHUBOB C
IMOMOIIBIO TAOJHUI] U JHAarpaMM C HCIOJIb30BaHUEM
aKTyaJIbHBIX U BaXXHBIX ITaHHBIX (AeMorpaduueckue
JaHHbIC, MIPOU3BOIACTBO MIPOMBILIICHHOM u
CEJIbCKOXO035IUCTBEHHOU HpOAYKIHH,
OOIIECTBCHHBIC U IPUPOIHBIC SIBJICHUS).

HN3yuyats w™MeToabl paboOThl ¢ TaOJUYHBIMUA U
rpa@uYeCKUMH  NPEACTABICHUSIMH JaHHBIX C
HOMOIIBbI0  LHUGPOBBIX  PECypCcCOB B XoJ1e
OpPaKTHYIECKHAX padoT
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OnmucarejibHasi
CTAaTHCTHKA
@8 4)

YucnoBwsie Habopbl. CpenHee
apudmeTHuIecKoe.

Mennana 4rciIOBOro Hadopa.
YCTOMUUBOCTh MEUAHBI.
IIpaktuueckast padora «CpenHue
3HAYCHUS».

HauGonrsmee n HaumMeHblICE
3HAYE€HUSI YUCJIOBOro Habopa.
Pa3zmax

OcBauBaTh MOHATHA: YHCIOBOW HabOp, Mepa
HEHTPAJIBHOW TeHaeHnuu (Mepa IeHTpa), B TOM
4qHcIie cpenHee apupMeTHIecKkoe, MeIuaHa.
OnuceIBaTh CTAaTUCTUYECKHE JAHHBIE C ITOMOIIBIO
cpenHero apupMEeTHYeCcKOro W MeauaHbl. Pemats
3aJa4u.

HN3yuyars cBOHCTBA CpegHUX, B TOM 4YHCIE C
IIOMOIIBI0O  LHU(PPOBEIX  pPEecCypcoB, B  XOze
IPaKTHIECKUXPaboT.

OcBauBaTh NMOHSITUSI: HauOOJIbIIICE W HAUMECHbBIIICE
3HAYSHHUsI YUCJIOBOrO MacCHBa, pa3max.

Pemates 3amaum Ha BBIOOp crocoba OIKMCAHWS
JTaHHBIX B COOTBETCTBUH C NPHUPOJNON HAHHBIX U
LEJIIMH MCCJIEIOBAHUS
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Ilpooonocenue

Ha3panue
pa3neia (TeMbl)
(4HCJIO YaCoB)

OcHOBHOe coaep:KaHHe

XapaKkTepucTHKA AeATeJbHOCTH 00y4aloLuxcst

Cayuaiinas
H3MEHYHUBOCTH
(6 )

CiyyaiiHas U3MEHYUBOCTb
(mpumepsr). Yacrora 3Ha4UeHUIT B
MaccuBe JaHHBIX. ['pynnupoBka.
I'ucrorpammsl.
ITpaktrueckast pabora «Ciydaifnas
U3MEHUYHBOCTh»

OcBauBaTh NOHSATHS: YacTOTa 3HAYCHUM B MacCHUBE
JNaHHBIX, TPYMIITHPOBKA JTaHHBIX, TUCTOTPaMMa.
Crpoutnb Hu aHAJIM3UPOBATH TUCTOTPaMMBI,
noAdHPATH HNOJAXOJSIIIUN 1Iar rpyrnupOBKU.
OcBauBaTh rpadUuecKue MPEACTABICHHUS] Pa3HBIX
BUJOB CJIy4YallHOM HM3MEHYMBOCTHU, B TOM 4YMCIE C
TOMOMIBIO UG POBBIX pecypcos, B XoJ1ie
MIPAaKTUYECKON pabOThI

BBenenue B Teopuio

rpagos
44

I'pad, BEpIINHA, peobpo.
IIpencraBienue 3ama4y ¢ MOMOIIBIO
rpada. Crenenp  (BaJICHTHOCTH)
BEPILINHBI. Yucno pEodep u
CyMMapHasi cTeneHb BepliuH. llens
u LUK ITyTe B rpade.
IIpencraBienue o cBsI3HOCTH rpada.
OO0xox rpada (PiIEepOB MyTh).
IIpencraBnenue 00
OPUEHTHUPOBAHHBIX rpadax

OcBanBaTh NOHATHS: rpad, BepmwuHa rpada,
pebpo rpada, creneHb (BaJCHTHOCTH BEPIIHHEI),
LIETbH LIUKJIL.

OcBauBaTh MOHATHSI: IIyTHh B rpade, diIepoB myTh,
o6xox rpada, OpUEHTHPOBAHHBII Tpad.

Pemrares 3aJa4yM Ha IIOMCK CYMMBI CTEIEHEH
BepmHH rpada, Ha MOUCK o0xona rpada, Ha ITOUCK
IyTe B OPHUEHTHUPOBAHHEIX Ipadax.

OcBauBaTh cHoco0bl TPEACTaBICHMUS 3a1ad U3
Kypca aiareopbl, FeOMETPUH, TEOPUU BEPOSITHOCTEH,
IPYTUX MPEIMETOB C ITOMOIIBIO rpadoB (KapThl,
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CXEMBI, DJIEKTPUYECKHE IEeNH, (PyHKIMOHAIbHBIC
COOTBETCTBUSI) Ha IIpUMepax

BeposiTHOCTH M YacTOTA
CJIY4aiiHOr 0 coOBITHS
(CR))

Crny4allHBII ONIBIT M ClIly4dailiHOe
coObiTHE. BeposiTHOCTH M wacToTa
coObITusI. POJIb MajIOBEpOSITHBIX U
OpPaKTHIECKHA JOCTOBEPHBIX
COOBITHH B MPUPOJIC U B OOIIECTBE.

OcBauBaThb MOHSATHS: CIIy4YaHbIH  ONBIT |
cly4yaifHoe coObITHE, MaJIOBEPOSITHOE 171
MMPAKTUYECKH JIOCTOBEPHOE COOBITHE.

HN3y4aTh 3HAYUMOCTh MAJIOBEPOSITHBIX COOBITHH B
Opuposic W OOLIecTBe Ha BaXHBIX MpUMEpax

MoHeTa W wWrpajgbHas KOCTb B (aBapuwm, HEeCcYaCTHBIC ciy4au, 3amura
TEOPHUH BEPOSITHOCTEH. epcoHaIbHOUMH(pOPMANHUHU, Iepeaada JaHHbIX).
Ilpaktuueckast paGora «Yacrora H3yuaTs poip KIACCHYECKUX BEPOSTHOCTHBIX
BBINTAJICHUST OPJIa» Mozerneit (MoHeTa, WrpajbHas KOCTb) B TEOPHUH
BEPOSITHOCTEH.
Habuonare U u3yyaTb 4YacTOTy COOBITHH B
MNPOCTBIX OKCIEPUMEHTaX, B TOM HYHCIE C
IOMOIMIBIO  IHUQPPOBBEIX  pPecypcoB, B  XOJe
MIPAKTUYECKOI pabOThI
Oo6o6menne, kouTpoas | IIpencraBienue JaHHBIX. IMoBTOPSATH H3Yy4YEHHOE M BBICTPAMBATBH CHCTEMY
(S v OnucaresnbHast CTaTHUCTHUKA. 3HAHUH.

BepositTHOCThCITy4aliHOTO COOBITHS

Pemiatres 3ama4yM Ha OpeAcTaBICHUE U ONMCAHUE
JIAHHBIX C TMOMOIIBIO H3YYEHHBIX XapaKTEPUCTHUK.
OO0cy:xaaTh NpHUMepbl  CIyYailHBIX  COOBITHIA,
MaJOBEPOATHBIX M HNPAKTUYECKH JOCTOBEPHBIX
CIIy4ailHBIX COOBITHH, UX POJIU B IPUPOJE U KU3HU
yeJIoBeKa
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kiacc (He MeHee 34 )

HazBanue
pa3neia (TeMbl) OcHOBHOe coaep:KaHHe XapaKkTepuCcTHKA AeATeJbHOCTH 00y4aloLuxcst
(4HCJIO YaCcoB)
IMoBTOpenne kypca7 IIpencraBnenue JaHHBIX. IToBTOPSATH HM3y4YeHHOC W BBICTPAUBATH CHCTEMY
KJjiacca OnucaresnbHast CTaTHUCTHKA. 3HAHUU.
4 ) CiyyaiiHas U3MEHYUBOCTb. Pemrares 3aja4M Ha NOpeACTaBICHHUE W OIMCAaHUE
Cpennue yncioBoronabopa. JaHHBIX C IIOMOINBIO M3YYEHHBIX XapaKTEPUCTUK.
Cunyyaitaeie coObITHsI. BeposTHOCTH Pemarthb 3a4a4M Ha MpeACcTaBICHUE
u yactoThl. Kitaccuueckue Mojenu TPYNIUPOBAHHBIX JAHHBIX M OIHMCAHHUE CiydaliHO
TEOPUH BEPOSITHOCTEH: MOHEeTa u U3MEHYHUBOCTH.
UrpajibHasi KOCTh Pemars 3amaum  Ha  OmpefeNeHHe  YacTOTHI
CIIlydyalHBIX COOBITHH, OOCYyXJIEHHE MPUMEPOB
CIIy49alHBIX COOBITHH, MaJOBEPOSITHBIX U
MPAKTHUECKHU JTOCTOBEPHBIX CIIyJaiHBIX
COOBITHI, UX POJIM B IPUPOJAEH KU3HU YeJIOBEKa
OnucareabHast OTKIOHEHUS. Jucnepcus OcBauBaTh TOHSITUSI: JUCIEPCHS W CTaHIAPTHOE
CTATHCTHUKA. guciaoBoro Habopa. CraHmapTHOE OTKJIOHEHHE, UCIOJIL30BaTh TH XapaKTCPUCTHKH
PacceuBanue OTKJIOHGHHE YHCJIOBOrOo Habopa. JJs1 OTIMCAaHUsI PACCEUBAHUSI JAHHBIX.
JAaHHBIX JlnarpaMMbl paccenBaHUs BpiABUraTh rHNOTE3BI 00 OTCYTCTBUU IUIH HATMYHU
4 v) CBSI3M 110 JMarpaMmMam pacCEUBaHMs.
Crponth JUarpamMMebl pacceuBaHUs o
HMEIOIIUMCSI JAaHHBIM, B TOM YHCJI€ C IIOMOIIBIO
KOMIIBIOTEpA
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Mmuo:xecTBa(4

)

MHoxecTBO, MOJIMHOKECTBO.
Ornepanuu HaJ MHOKECTBaMH:
00BbEIMHECHUE, rnepeceyeHue,
JONOJIHECHHUE.

CBoiicTBa onepauui Hax

MHOXKECTBaMU: MNEPEMECTUTCIIBHOC,
COYECTaTCIIbHOC,
pacrpeaciIuTCIIbHOC, BKIIFOYCHUSL.

I'paduueckoe Ipe/ICTaBJICHUE
MHOXECTB

OcBauBaTh MOHSITUS: MHOKECTBO, JIEMEHT
MHOJKECTBa, ITOJIMHOXKECTBO.

BpINOJHSATHL OnepanMM HaJl MHOXECTBaMU:
00beqUHEHHE, TIEPECEUeHNE, TOTIOTHEHHE.
Hcnoan3oBaTh CBOHCTBA: IEPEMECTUTEIIHHOE,
codeTaTeNIbHOE, PacIpeIeINTEIbHOE, BKIIOUCHHUSI.
Hcnoab3oBath rpaduyeckoe npeicTaBiIeHne
MHOJKECTB IIPH ONHCAHUH PEaJIbHBIX IIPOLIECCOB U
SIBJICHUH, IIPH PEUICHUN 3alad U3 APyTrux
YUEOHBIXITPEIMETOB U KypPCOB
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BeposiTHOCTL
CJIy4aiiHOr o
coObITHS
69

DneMeHTapHbIC COOBITHSI.
Cnyuaiiubie COOBITHSI.
brnaronpusitcTByromme
3JIEMEHTapHbBIC COOBITHSI.
BepositHocTH cOoOBITHI. OTIBITEHI C
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITHSIMU.

Ciry4aiiHblii BEIOOD.
ITpaktuueckast padora «ONBITEL C
PaBHOBO3MOXKHBIMU
SJIEMEHTAPHBIMU COOBITHSIMI

OcBauBaTh
clrydqaifHoe coObITHE Kak
OJIarONpUsITCTBYIOMIUX  3JIEMEHTAPHBIX
PaBHOBO3MOJXHBIC 3JIEMEHTapPHBIC COOBITHUS.
Pemiats 3ajaum  Ha  BBIUMCIIEHHE  BEPOSITHOCTEM
COOBITUH MO BEPOSITHOCTSAM 3JIEMEHTAPHBIX COOBITHN
CIIy4aifHOTO OIMBITA.

3JIEMEHTAapHOE  COOBITHE,
COBOKYITHOCTH
COOBITHIA,

NMOHATHUSA:

Pematn 3agauu Ha BBIYHCIICHHUC BepOSITHOCTeﬁ
COOBITHUI B OoIIbITax C PaBHOBO3MOX>XHBIMHU
DJIEMCHTAapHbIMHU CO6I)ITI/I$IMI/I, B TOM HUCIIC (&

OMOILBIO KOMIBIOTEPA.
IIpoBoauTh M HM3y4aTh ONBITHI C PAaBHOBO3MOXXHBIMU
SJIEMEHTAPHBIMU COOBITHUSIMH (C HCIIOJIB30BAaHHUEM
MOHET, UIpajibHBIX KOCTEH, APYTrUX MoJejeii)B xone
MIPaKTHIECKOU paboThI

BBenenue B Teopuio
rpagoB
(4 1)

Hepeso. CBoiicTBa nepesa:
€IMHCTBECHHOCTh IyTH,
CyIIECTBOBAaHUE BHUCSTUCH

BEPIIUHBI, CBSI3b MEXIY YHCIIOM
BEpUIMH U  4HcIOM  pédep.
IIpaBmito yMHOXXEHHS

OcBauBaTh NOHSITHS: JIepeBO Kak Tpad Oe3 nwkIia,
BUCsSYasi BepuinHa (JIHUCT), BETBb J€peBa, IIyTb B
JepeBe, TMaMeTp JepeBa.

HM3yuars cBoiicTBa JepeBa: CyILICCTBOBAHUE BUCAYCH
BEpIIUHBI, E€IMHCTBEHHOCTh IIYTH MEXAy JIBYMs
BEPIIMHAMH, CBSI3b MEXJIy UHMCJIOM BEPIINH U YHUCIOM
pEoep.

Pemrarp 3aga4yM Ha NOMCK M IIEPEUYUCIIEHUE IIyTEU B
JepeBe, OIpeAesieHHe 4YHCIia BEepIIMH uiIu pEdep B
nepese, o0xox OWHAPHOrO JAepeBa, B TOM YHCIE C
MPUMEHEHHEM IpaBUJIa YMHOXKEHUS
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Ilpooonocenue

Cayuaiinblie
co0bITHS
@)

[IporuBononoxxHoe coObITHE.
Huarpamma Diinepa. O0benuHeHue
u rnepeceyeHue COOBITHIA.

HecosmecThsle coObiTHsi. Dopmyna
cloXKeHus1 BeposiTHocTel. llpaBuiio

YMHOEHUs BEPOSITHOCTEM.
YcnoBHas BEPOSITHOCTD.
He3aBucumeie COOBITHSI.
IIpencrasienue CIy4anHOro

OKCIICpUMEHTAa B BUJAC A€pEBa

OcBauBaTh MOHSTHS: B3aNMHO IIPOTHBOIIOJIOXKHBIE
COOBITHSI, ONICPALIUH HaJl COOBITHSIMH, OObCTUHCHUE
U TIepeceueHrue coOBITHII, auarpamma OHiepa
(DOitnepa—BeHHa), COBMECTHBIE M HECOBMECTHBIE
COOBITHSI.

HN3yuyars TeopeMbl O BEPOATHOCTU OOBEIAWHEHUS
BYX COOBITHH ((DOPMYJIBI CIIOKEHHUSI BEPOSITHOCTEH).
Pemiatps 3aaym, B TOM 4YHCJI€ TEKCTOBBIE 3aJaydM
Ha OIpeJelICHHEe BEPOSITHOCTEH OOBENUHEHHS U
nepeceyeHusi COOBITHH C TIOMOIIBKO YHCIIOBOM
npsiMmoii, nuarpamMm Disepa, GOpMYIIbl CIOKESHHU

BEPOSITHOCTEM.
OcBauBaTh  NOHATHS:  TPABUIIO  YMHOXEHUS
BEPOSITHOCTEH, yCJIOBHAas BEPOSITHOCTbD,

HE3aBHUCUMBIC  COOBITHSI  JIEPEBO  CIIy4ailHOTO
OIIBITA.

HN3yuaTts cBoiicTBa (OIpenesicHUs])) HE3aBUCHUMBIX
COOBITHIA.

Pemiatp 3aaum Ha OMNpeeiieHHe U HCIIOJIb30BaHHE
HE3aBUCHUMBIX COOBITHUM.
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Pemares 3ajaym Ha NOMCK BEPOSATHOCTEM, B TOM
YHCJIE YCJIOBHBIX, C MCIIOJIb30BAaHUEM JlepeBa
CIIy4allHOr O OIlbITa

O0o0meHue,
KOHTPOJIb
4 1)

IIpencraBnenue JTaHHBIX.
OmnucarenpHasi craTucTUKa. ['padsbl.
BepositHOCTE cityqaliHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKH

IloBTOPATH U3YyUYEHHOC U BBICTPAMBATBL CHCTEMY

3HAHUHN.

Pemiares 3ama4ym Ha OpeAcTaBICHUE U ONMCAHUE
JIAHHBIX C TOMOILIBIO H3YYEHHBIX XapaKTEPUCTHUK.
PemaTp 3a5a4umn ¢ npuMeHeHHEM rpados.

Pemars, 3agayM  Ha HaXOXICHUE BEPOSITHOCTH
CIlyqaliHOTO CcOOBITHS o BEPOSITHOCTAM
3JIEMEHTAPHBIX COOBITHI, B TOM UHCJI€ B OMNBITAX C
PaBHOBO3MOXXHBIMH 3JI€MEHTAPHBIMHU COOBITHUSIMH.

Pemrares 3agayMm Ha HaXO0XJIEHUE BEPOATHOCTEHU
OOBEIUMHEHUS] U MEpPEeceYeHUs: COOBITHUH, B TOM
qucie HE3aBUCHUMBIX, c HUCIOJIb30BaHUEM
rpadguyeckux npecTaBIeHUN u nepesa
CIIy4allHOI'O OIbITA.

Pemiares 3agauym Ha IepedyuciIeHUE KOMOMHALMN
(ancna TNEepecTaHOBOK, 4YHCIIA COYCTAaHUI), Ha
HaXOXJCHUE BEPOSATHOCTEH coObITHI c
NPUMEHEHUEM KOMOMHATOPUKH, B TOM 4YHCIE C
HCII0JIb30BaHUEM TpeyroabHuka Ilackams
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9 xmacc (He meHee 34 1)

Ha3zpanmue
pa3neia (TeMbl)
(4HCJIO YaCcoB)

OcHOBHOe coaep:KaHHe

XapaKTepucTHKA JeATeJIbHOCTH 00y4al0IUXCs

IloBTOpeHue Kypca8
KJjacca
(CR))

IlpencraBnenue JaHHBIX.
OnucarenbHas CTaTUCTHKA.
Onepanuu Haz COOBITHSIMH.

HeszaBucumMocTh COOBITHI

IToBTOpPATH N3yUYEHHOE U BBICTPAMBATH CHCTEMY

3HAHUM.

PemaTths 3agaum Ha IIpeACTaBIICHHE M OIHCAHUE
JaHHBIX.

Pemate 3amaum Ha HaXOXXICHUE BEPOSITHOCTEH
OOBEIUHEHUST W IIepecCeUeHUs] COOBITHI, B TOM
qucie HE3aBUCHUMBIX, c HUCHOJIb30BAaHUEM
rpaduaeckux IpeCcTaBICHUN u nepeBa
CIIy9allHOT'O OIIBITa.

Pemate 3agaum Ha nepeduciieHHe KoMOWHAaImit
(uucia mnepecTaHOBOK, 4YHCIA COYETaHUM), Ha
HaXxO0XKJIeHHEe BEPOSITHOCTEN COOBITUH c
IIPpUMEHEHHEM KOMOWHATOPHKH, B TOM YHCIE C
HUCMOJb30BaHUEM TpeyrojbHuKa [lackans
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DJIeMeHTbI Kom6unaropnoe IIpaBUIIO OcBauBaTh MNOHATHUA: KOMOMHATOPHOE IIPABUIIO
KOMOHMHATOPHKH YMHOXCHUS. ITepecranoBkwu. YMHOXEHUsI, YIOPSAOYCHHAsI Mmapa, TpouKa
4 v dakropuan. CoueTaHuss M YHUCIIO OOBEKTOB, IIEpecTaHOBKa, (akTopuana 4ucia,
couetanuii. TpeyronbHuk Ilackans. COYETaHHUE, YHUCJIO COYETaHUM, TPEyroJbHUK
ITpakTnyeckas pabora ITackais.
«Bpraucienne  BeposSTHOCTEH  C PemaTes 3ajaum Ha NepeunCIIEHHE YHOPSIOUYEHHBIX
HWCIIOJIb30BAHHEM  KOMOHMHATOPHBIX map, TpPOEK, IepeUYHCIICHHE IIePEeCTAaHOBOK |
(byHKIH 2JIEKTPOHHBIX TAOIUID) COYETAaHUM PJIEMEHTOB Pa3JIMYHBIX MHOXECTB.
Pemrare 3a1a4uy Ha NIPUMEHEHHUE YUCIIA COYETAHUMB
anre6pe  (cokpaméHHOE  yMHOXEHHE, OuHOM
Hprorona).
PemaTth, npuMeHsisi KOMOMHATOPHUKY, 3aJadyd Ha
BBIYHCJIEHHE BEPOSITHOCTEH, B TOM YHCIE C
IOMOIIBIO  DJIEKTPOHHBIX  TabIHI B  XOzIe
OpaKTUUECKOHPaOOThI
T'eomerpuveckas I'eomerpuueckas BEPOSITHOCTD. OcBanBaTh NMOHSITHE T€OMETPUUECKON BEPOSITHOCTH.
BEPOATHOCTH CnydaliHblli  BBIOOp TOYKH U3 Pemarp 3a1a4uM Ha HaXO0XJICHUE BEPOATHOCTEH B
4 ) ¢burypsr  Ha  1IockocTH, M3 OIBITAaX, MPEACTaBUMBIX KaK BBIOOp TOYEK U3

OTpe3Ka, U3 AJyruOKpPYKHOCTHU

MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka uiId JOyTHu
OKPYKHOCTH, YHCJIIOBOI'O MPOMEXKYTKa
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HcnbiTanns Hcneitanne. Ycemex wu  Heydada. OcBauBaTh NOHATHUS: MCIBITAHUE, DJIEMEHTAPHOE
Bepuynm (6 Cepust wuCHBITAHHM OO IIEPBOrO coObITHE B HCNBITAaHUU (YCIIEX U HeyJada), Cepus
q) ycunexa. HWcneitanust  Beprymm. HUCTIBITAHUH,  HACTyIUIEHME  IIepBOro  ycrexa
BepositHocTn cOoOBITHIT B cepumn (Heynaum), cepusl UCIIBITAaHUN bepHyIumm.
MCHbITAHUN bepnynnu. Pemars 3agaym Ha HaXOXICHUE BEpPOATHOCTEH
ITpakTnueckas pabora COOBITHII B CEpHHU HCHBITAHUM 0 IEpPBOTO yclexa,
«Hcnerranus beprymmm» B TOM 4YHCJIE C IPHUMEHEHUEM (HOPMYIIBI CYMMBI
TeOMETPHUUECKON MPOTPECCHUH.
Pemrare 3agayM Ha HaXO0XJIEHUE BEPOATHOCTEH
3JIEMEHTApPHBIX COOBITUM B CEpUU UCHBITAHUMN
bepnynnu, Ha HaXO0XJIeHUE BEPOSITHOCTHU
onpeaecs¢HHOrO YHUCila yCIEeX0B B CEPUM UCIIBITAHUN
bepnyuin.U3y4yaTh B X01e NpaKkTHYecKOi padoThl,
B TOM HYHCJE C IIOMOILBIO LHU(MPOBBIX PECYpPCOB,
CBOIicTBA BEPOATHOCTH B CEPUM HUCHBITAHUN
bepnyiuin
Cayuaiinas Canyvaiinast BCJIMYMHA u OcBOUTL  NOHATHUA: ciydaliHasi ~ BEJIMYUHA,
Be1n4YuHa (6 pacrpeneicHue BEPOSITHOCTEH. 3HAYEHUE CJIy4allHOI BEJIWYUHBI, paclpeicIeHue

1)

MaremaTtudeckoe OKUJTAaHUE "
AUCHepCHusl CIy4YallHOM BEJIUYUHBI.
IIpumepst MaTeMaTH4IECKOI O
OXXHJaHUsSI KaK TEOPETHYECKOro
CpeaHero 3Ha4CHUSIBEJINYUHbI.

ITousiTe O 3aKOHE OOJIBLINUX YHCE.
WN3mepenue BEPOSATHOCTEH c
IoMoIbl0  4YacTtoT. IlpuMeHeHne
3aKOHAOOJIBIINX YHUCE

BEPOSITHOCTEH.

H3yuyaTte M 00CyKIaTh TPUMEPHl IUCKPETHBIX U
HENIPEPBIBHBIX CIIydalHBIX BEJIMYUH (POCT, BEC
4eJIOBEKa, UMCJICHHOCTh HACEJICHWs, JApyrue
U3MEHUYMUBBIE BEJIWYHUHBI, paccMaTpHUBaBIIECS B
Kypce CTaTHCTHKH), MOJIEJIbHBIX CIIy4JalHBIX
BEJINYHH, CBSI3aHHBIX CO CIIyYalHBIMH OIIBITAMHU
(OpocaHne MOHETBI, WIpaJILHONH KOCTH, CO
CJIly4aliHbIM BBIOOpPOMH T. II.).

OcBauBaTh NOHATHS: MAaTEMaTUYECKOE OKHMIAHUE
Clly4ailHOH BEJIWYUHBI KaK TEOPETUUECKOE CpelHEee
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3HAYCHHUE, NHCIIEPCHsT CIIydalHON BEIWYHHBI Kak
aHaJIor JUCIIEPCUM YHUCIIOBOro Habopa.

Pemars 3agaum Ha BBEIYHCIICHHE MaTeMaTHYECKOTO
OJKUJAHUS U JUCIEPCUU JUCKPETHOU cCiydalHOU
BEJIMYMHBI T10 3aJJaHHOMY PACIpPEAesIEeHUIO, B TOM
4muciie 3aJad, CBS3aHHBIX CO CTpPaxOBaHUEM U
JIOTEpEAMMU.

3HAKOMHUTBCSI C MaTEeMaTHYECKHM OXHUIAHUEM H
JAUCHEePCUE HEKOTOPBIX paclpenesieHuld, B TOM
4HCJie paclpeneeHus Cily4ailHOM BEJIMYHNHBI
«YHCJIO YCIEXOB» B cepuH ucnblTanuii bepayrumm.
H3ydyaTh YacTOTy COOBITHSI B TMOBTOPSIOIIUXCS
CIIy4alHBIX OIBITaX KaK Cly4YaiHYIO BEJIUYHUHY.
3HAKOMHUTBCS C 32aKOHOM OoJbIMX yucen (B dhopme
Bepnyiuin): ipu OOJIBIIOM YHCJIE OMBITOB YacTOTa
COOBITUS OJIN3Ka K €r0 BEPOSITHOCTH.

Pemars 3agaum Ha H3MEpEeHHE BEPOSITHOCTEH C
MOMOII[BIO YACTOT.

OOcy:kaaTh poOJb 3aKOHAa OOJBIIMX YHCET B
00OCHOBAaHMHM YAacCTOTHOTO METOJda H3MEPEHUS
BEPOSITHOCTEM.

OO0cyxaaTb  3aKOH  OOJBIIMX  YHCENI  Kak
MPOSIBJICHUE CTATUCTHYECKON yCTOMYMBOCTH B
W3MEHYUBBIX SIBJICHUAX, POJb 3aKOHa OOJBIINX
4HCeJI B MPUPOJIEH B )KU3HHU YEJIOBEKa
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IIpooonsicenue

O0o0menne, IIpencrasienue JaHHBIX. IToBTOpPATH N3yUEHHOE U BBICTPAMBATH CUCTEMY

KOHTpoJb (10 OmnucarenbHas CTaTHUCTHKA. 3HAHUM.

4) BepositHoCcTh cllydyallHOro Pemares 3aja4M Ha NOpeACTaBICHHUE W OIMCAHUE
COOBITHSI. DJ1eMEHThL JaHHBIX.
KOMOHMHATOPHUKH. CrnyyaiiHbie Pemare 3aga4yM Ha HaxOXICHUE BEPOATHOCTEH
BEJIMYUHBI U pacOpeICICHUs coObITMIH, B TOM 4YHCJI€ B  OMNBITaX C

PaBHOBO3MOXXHBIMH DJIEMEHTApPHBIMH COOBITHSIMH,
BEPOATHOCTEN  OOBEAMHEHHMSI M  IEpeCceYeHUs
COOBITHH, BBIUHUCISATE BEPOSITHOCTH B ONBITaX C
CepUSIMHU CIIy4YaillHbIX UCIBITAHUN

IIpu pa3paboTke pabodueit nporpamMmsl B TEMaTHYECKOM IUIAHUPOBAHWU JOJDKHBI OBITH YUYTCHBI
BO3MOJKHOCTH HCIIOJIb30BaHUs JJICKTPOHHBIX (IU(PPOBBIX) 0O0pa30BaTEIbHBIX PECYPCOB, SIBISIOLINUXCS
y4eOHO-METOMUYECKUMU MaTepuaiaMu (MYJbTHUMCIUWHBIC IPOTPAMMBbI, JJIICKTPOHHBIC YYCOHUKH H
3aJaYHUKH, DJICKTPOHHBIC OHMOJMOTEKH, BHUPTyaJIbHBIC JIA0OpPAaTOPHU, WUTPOBBIC MOPOTPAMMBI, KOJJICKIIUH
(G pOBBIX 00Pa30BATEIILHBIX PECYPCOB), UCIIOIb3ySMbIMU JUIsI OOYyYCHUs] U BOCIIUTAHUS PA3JIUYHBIX TPYIIT
IMOJIb30BATEIICH, MPEACTABICHHBIMU B 3JCKTPOHHOM (HU(GPOBOM) BHIC U PCATU3IYIOMIMMH JTUIAKTUUICCKUC
Bo3MockHOCTH MKT,coneprkanne KOTOPBIX COOTBETCTBYET 3aKOHOJAATEIHCTBY 00 00pa3zoBaHUM.
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