AOKYMEHT MOAMNUCAH
SNEKTPOHHOM MOAMUCHIO

MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

MuHHMCTEpPCTBO 00PA30BAHUS, HAYKH U MOJIOJEKHOM MOJTUTUKH
Kpacnoaapckoro kpas

JlemapraMeHT MyHHMIMIIAJIBLHOTO 00pa3oBanusi ropoa Kpacuogap

MyHununajabHoe 010/:KeTHOE 0011e00pa3oBaTeibHOE YUpPesKIeHne
MYHHIIUNIAJIbHOT0 o0pa3oBanus ropoa Kpacuoaap
OCHOBHAas 001Ie00pa3oBaTebLHas mKoga Ne 79
umenu I'epost Coerckoro Coroza Ceména Kokopsl

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
MO yuurenein PerrtennieM nemaroruueckoro ITpuka3 ot 31.08.2024 r.
ot 29.08.2024 r. cosera oT 30.08.2024 r. Ne 170/5
[IpoTokon Ne 1 [Ipotokon Ne 1 Hupexrop MBOY OOILI Ne 79
PykoBoaurens MO IIpencenarens 0O.A. CamoxBaiioBa
O.U. JInna 0O.A. CamoxBaiioBa

PABOYAS ITPOI'PAMMA 110 TEOMETPUUA
IS OBYYAIOHIUXCSA
C PACCTPOUCTBAMUM AYTUCTUYECKOI'O CIIEKTPA

YpoBeHb o0Opa3oBaHMs (KJACC) ocHOBHOe ob6miee obpasoBanue (7-9

KJIacChl)

Pabouass mporpamma s oOywarommxcss ¢ PAC mo reomerpun Ha ypOBHE
OCHOBHOTO 00IIero o0Opa3oBaHus IOATOTOBICHA Ha OCHOBe @DemepaabHOTO
rocyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO 00Ier0 00pa3oBaHus
(ITpuxa3z Munnpocsemnienusi Poccuu ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunucrepctBoM toctuiiun Poccutickoit ®denepanuun 05.07.2021 1., per. Homep —
64101) (manee — ®I'OC O0O0O), IlpumepHoit mporpaMMbl BOCIUTAHUS C YUETOM
pacnpenenéHHbIX M0 KjaccaM MPOBEPSIEMbIX TpeOOBaHUM K pe3yJibTaTaM OCBOCHUS
OcHOBHOI 00pa30BaTEIbHOM MPOrPAMMbl OCHOBHOTO 00IIIer0 0Opa3oBaHUSI.



Kpacnonap 2024 rog

HEJIU N3YUYEHUSA YYEBHOI'O KYPCA

«MareMaTuky yKe 3aTEM YYUTh HaJ0, YTO OHA YM B MOPSIAOK MIPUBOJIUTY, —
MKCcall BEJIMKUKA pycCkui ydeHbli Muxaun BacunbeBuu JlomoHocoB. 11 B 3TOM
COCTOMT OJIHa U3 JBYX Ieieil oO0yueHus TeOMEeTpPUM KaK COCTaBHOW YacTu
MaTeéMaTUKH B IIKOJE. OTOM 1EIM COOTBETCTBYET JOKa3aTeJbHAas JUHUS
npenogaBanusi reomerpun. Clrienys TpeACTaBICHHOW pabodeil mporpamme,
HayMHas C CEIpMOro Kjacca Ha ypOKax TI'€OMETpUU OOYYAIOIIMICS YUYUTCS
IIPOBOAUTH JTOKA3aTEIbHBIE PACCYKJECHHS, CTPOUTD JIOTUYECKUE YMO3AKIIOUYEHHUS,
JIOKa3bIBaTh MCTUHHBIC YTBEP)KJICHUS U CTPOUTHh KOHTPIPUMEPHI K JIOXKHBIM,
MIPOBOJIUTH PACCYXKICHUS «OT MPOTHUBHOIO», OTJIMYATh CBOWCTBA OT IMPHU3HAKOB,
dbopMyIMpoBaTh OOpaTHBIC YTBEPXKIACHUS. YUEHUK, OBJIAQJICBIIMA HCKYCCTBOM
paccyxaTh, Oy1eT IPUMEHSTh €ro U B OKpyXkarolei xu3Hu. Kak nucan reomerp
u neaaror Urope ®@enopoBuu LlapeirvH, «IHOAbMH, TOHUMAKOIIUMHA, YTO TaKOE
JI0Ka3aTEIbCTBO, TPYAHO M Ja)XX€ HEBO3MOXKHO MaHUIYJIHpoBaTh». M B 3TOM
COCTOMT BAa)XHOE€ BOCHUTATEIIbHOE 3HAUYCHUE HU3YUYCHUS TE€OMETPHUH, IIPUCYILEE
VMEHHO OT€YECTBEHHON MaTEMaTUYECKOM LIKOJIE.

BwMecte ¢ TeM aBTOpBI POrpaMMsbl IIPEAOCTEPETAOT YUYUTEISI OT U3JIUIIHETO
dbopmanu3ma, OCOOCHHO B OTHOIICHMM Hayal W OCHOBAaHUW TE€OMETPUH.
@panny3ckud marematuk JKan J[p€IOHHE IO 3TOMY MOBOAY BBICKA3aJCs TaK:
«YTo KacaeTcs 1eTUKaTHOUM PoOJie Mbl BBEJICHUS «aKCUOM», TO MHE Ka)KETCS, UTO
Ha NEPBBIX NOpax HYXHO BOOOIIE HM30eratb MPOM3HOCUTH camMoO 3TO ciioBO. C
JIPYroM € CTOPOHBI, HE CIENyeT YIyCKaTb HU OJHOW BO3MOKHOCTH JaBaTh
MPUMEPHI JIOTUYECKUX 3aKIIIOYEHUM, KOTOphIE KyAa B OoJblIe mepe, yem uies
aKCUOM,  SIBJSIIOTCS ~ UCTUHHBIMM W €IUHCTBEHHBIMH  JIBUTATEISIMU
MaTeMaTUYECKOTO MBIIILICHUS.

Bropoil 1enpr0 uU3ydyeHUsT T€OMETPUU SBISIETCS HCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPHU PEUICHUU KaK MAaTEMaTUYECKUX, TaK U MPAKTUYECKUX 3aaad,
BCTPEUAIONINXCS B peabHON *KM3HU. OKOHYMBIIUKM KypC F€OMETPUHU IIKOJIbHUK
JIOJDKEH OBITh B COCTOSIHUU OIPEICIUTh TE€OMETPUUYECKYI0 (Urypy, Omucarthb
CJIOBaMU JIaHHBIA YEPTEXK WM PUCYHOK, HANTH IUIOLIAJb 3€MEJIbHOTO YYacTKa,
paccunTaTh HEOOXOAMMYIO JJIMHY OINTOBOJIOKOHHOTO KaOens win TpeOyembie
pasMepbl  rapaxa s aBTOMOOWJs. OJTOMY  COOTBETCTBYET  BTOpas,
BBIYHUCIIUTEIbHAS JINHUS B U3yYEHUU TEOMETPHUHU B LIKOJIE.

JlaHHas MpakTUYeCKasi IMHUS SABJISIETCS HE MEHEE BaXXKHOM, yeM nepsasi. Emé
[InaTon mpeanuceiBai, 4ToObl «rpaxkaane [IpekpacHoro ropoaa HU B KOEM cilydae
HE OCTaBJISUIM T€OMETPUIO, BEJIb HEMAJIOBAXHO JlaXke OO0YHOE €€ MPUMEHEHHUE — B
BOCHHOM JIEJIE [1a, BIIPOYEM, U BO BCEX HayKaX — JIJIS JIyYILIETO UX YCBOEHHUS: MbI BE/Ib
3HaeM, Kakas O0€CKOHEUYHas pa3HHUIla CYIIECTBYET MEXKY YEIOBEKOM MPUYACTHBHIM
K TEOMETPUU M HETIPUIACTHBIMY. [[J151 3TOTO yuuTent0 peKOMEHIYyeTCsl MOA0NpaTh
3a/laud TPAKTUYECKOTO XapakTepa sl pacCMaTpUBAEMbIX TE€M, YUYUTh JETel
CTPOUTh MAaTEMATUUYECKUE MOJEIN PEATbHBIX KU3HEHHBIX CHUTYyallUi, MPOBOJIUTH
BBIYUCJIEHUS M OLICHUBATH aJIEKBATHOCTh MMOJYUYEHHOT0 pe3yibTaTa. Kpaline BaxXHO
noA4YEPKUBATh CBSI3M TE€OMETPUU C JIPYTUMHU MOpeIMEeTaMu, MOTHUBUPOBATH
UCIIOJIb30BAaTh  OMpENeNieHus  TeoMeTpuYeckux  Guryp W TIOHSTHUH,



JEMOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUN B (U3UKE U TEXHUKE. DTH
CBA3U HaumOoliee JAPKO BHAHBI B TEMax ((BCKTOpLI)), «TpI/IFOHOMeTpPI‘IGCKI/IC
COOTHOIIIeHUs», «MeTtos koopauHat» u «Teopema ITudaropay.

B 3akmtodyenue comiéMcs Ha BEJIMKOTO MaTeMaTHKa U daCTPpOHOMaA Horanna
KCHJIepa, YTOOBI emé pa3 NOAYCPKHYTh WM MCTAIIPCAMCTHOC, U BOCIIMTATCIBHOC
3HaucHue reomeTpun: “Geometria una et aeterna est in mente Dei refulgens: cuius

consortium hominibus tributum inter causas est, cur homo sit imago Dei”".

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

CormacHo y4yeOHOMY IIaHy B 7-9 Kilaccax wW3y4yaeTcs YYEOHBI Kypc
«I"'eomeTpus», KOTOPBIM BKJIKOYAET CIEAYIOIIME OCHOBHBIE pa3/ieiibl COJEP KAHUS:
«['eomerpruueckue Gurypsl U ux CBOMCTBa», «l3mepeHne reomMeTpudecKux
BEIIMUMHY», a TakxXe «JlekapToBbl KOOpJIUHATHI HA IUIOCKOCTH», «BeKTophi»,
«/IBmxenus mnockoctu» u «lIpeobpazoBanus mogo0ous».

VY4eOHBI IUIaH MpeaycMaTpUBaeT U3yYeHUE TeOMETpurM Ha 0a30BOM
YpOBHE, UCXOAs U3 He MeHee 68 yueOHBIX 4acoB B yueOHOM Trojy, BCEro 3a TpU
rojia o0yueHnus — He meHee 204  4acos.

COILEPKXAHHUE YYEBHOI'O KYPCA (ITIO 'OJAM OBYYEHUA)

7 kiaacce

HauaneHble monsATHs reoMeTpun. Touka, mpsamas, OTPE30K, JIyd. YToia. Buasl
yIioB. BepTukanbHble W CMexHbIE yriael. buccektpuca yrna. Jlomanas,
MHOT'OYTOJIbHUK. [[apaiienbHOCTh 1 NEPIEHANKYISIPHOCTD IPSAMBIX.

Cummetpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETPUHU.
[IpuMepbl CHMMETPHUH B OKPYKAIOIEM  MHpE.

OCHOBHBIE MOCTPOEHUSI C NMOMOIIBIO LUPKYJIS W JUHEHKHU. TpeyrojbHUK.
Bricota, Mennana, OMcceKTprca, X  CBOMCTBA.

PaBHOOenpeHHBIE U  PaBHOCTOPOHHUW  TpeyrosbHUKUA. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa W TpHU3HAKK pPaBHOOEAPEHHOro TpeyroibHuka. [IpuzHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CpoiicTBA W TMpU3HAKM MApauieapHbIX nOpsAMbIx. CymMma  yriioB
TPEyroJbHUKA. BHEIIHWE yIiIbl TPEYTrOJIbHUKA.

[IpsmMoyrosbHbIM  TPEYroabHUK. (CBOMCTBO MEIWAHBl MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, IPOBEAEHHON K THNIOTEHY3€. [[pu3Haku paBeHCTBA IPSIMOYTOIBHBIX
TpeyroiapHUKOB. [IpsimoyronbHbIil TpeyroasHuk ¢ yrioMm B 30 rpaaycos.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yryie U OoJIblIEeH CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

I'eomerpruueckoe wmecTto Touek. buccekrpuca yria ©  CepeaUHHBIN
IIEPIICHINKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUYEK.

OKpyXHOCTb M Kpyr, XOopJa H JAuamMeTp, HuX CBoHcTBa. BzauMmHoe

! Feomerpus exuHa u Beuna, OHa GrucTaeT B Boxkbem myxe. Halia mpHaacTHOCTS K HEH CITy)KHT OHEM H3
OCHOBaHHMH, MO KOTOPHIM YEJOBEK JOJDKeH ObIThb oOpasom boxbum (http://www.astro-cabinet.ru/library/
Kepler/Tab_1.htm)



PacCIIOIOKEHUE OKPYKHOCTH M mpsiMou. KacarenpHas u cexymas K OKpYKHOCTH.
OKpyXHOCTb, BIOHMCaHHas B Yyroj. BnucaHHas W onucaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 kiacc

Yeroipéxyrompauku. [lapamienorpamm, ero npu3Haku U CBOMCTBA. YacTHbIE
cllydau TapajijieiorpaMMoB (MPSAMOYTOJIBHUK, POMO, KBaApar), UX NPU3HAKH U
cBoicTBa. Tpamenusi, paBHOOOKas Tpamemnus, e€ CBOWCTBA M MPHU3HAKHU.
[IpssMOyroOJIbHAS Tpanenus.

Meron ynBoenus meauanbl. LlenTpansHas cummerpus. Teopema Paneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3Kax.

Cpennue JIMHUY TPEYTOJIbHUKA U Tpaneuuy. LIeHTp Macc TpeyrojabHuKa.

[Togobue TpeyroapHukoB, Kodhdumuent momodus. [lpusznaku momoOus
TpeyroiapbHUKOB. [IpumMeHeHne mogo0ust MpU pelIeHnH MPAKTHIECKUX 3a/]1a4.

CaoiicTBa mioniaae reomeTpuueckux ¢uryp. @opMmynbl Ui IUIOMIAIA
TpPEYroJibHUKA, Mapajuienorpamma, pom6a u Tpaneruu. OTHOIIEHHUE IUIONIAIeH
NMoI00HBIX GUTYP.

BrIunciieHne miomaei TpeyroibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsbl Iludaropa mnpu pemeHun
MPAKTUYECKUX 33/1a4.

CuHycC, KOCHHYC, TAaHT€HC OCTPOro yrJjia IMPSAMOYTOJBHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUTOHOMETpHUUECKHE (DYHKIIUU
yriioB B 30 rpagycos, 45 rpaaycoB u 60 rpagycos.

BrnmcanHble M LEHTpanbHBIE YIJIBI, YTOJ MEXAY KacaTelIbHOM U XOPAOW.
Yrnel  MexIy XopaaMM M CEeKyllMMH. DBrnucaHHble W ONMCaHHBIE
YEThIPEXYTOJIbHUKHA. B3auMHOE pacmnojiokKeHne ABYyX OKpykHoctei. Kacanue
OKpy>xHOcTel. O61IMe KacaTteabHbIe K ABYM OKPYKHOCTSM.

9 kace

Cunyc, xocunyc, tanreHc yrioB ot 0 mo 180 rpamycoB. OcHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO. DOPMYJIIBI IPUBEICHMUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB UM TEOpEMa CHHYCOB.
Pemienne mnpaxkTUYeCKUX 3a7a4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[TpeobpazoBanue nonooust. [1ogodue COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O NpPOU3BENECHWH OTPE3KOB XOpA, TEOPEMBI O NPOU3BEICHUHU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaApaTe KacaTeJIbHOM.

Bektop, mmmHa  (MOAyJb)  BEKTOpa, COHANpaBJICHHBbIE  BEKTOPHI,
IIPOTUBOIOJIOKHO HAIPABJIIEHHBIE BEKTOPHI, KOJUTMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, OIlEpallid HaJ BeKTOpamu. Pa3noxkeHwe BEKTOpa MO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalIsIpHOE MPOU3BEACHUE
BEKTOPOB, MPUMEHEHHUE JIJIs1 HAXO0XKICHUS JJIMH U YTJIOB.

JIlekapTOBBI KOOPAUHATHI HA MUIOCKOCTH. Y PABHEHHUSI MPSIMOM U OKPY>KHOCTHU
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M NMPAMBIX. METOL KOOPAUHAT U €T0
IIPUMEHEHUE.

IIpaBuiibHBIE MHOTOYTOJBHHUKM. JlnvMHA OKpyKHOCTH. ['pamycHas wu



paaraHHas Mepa yria, BbIUHCIEHUE JJIMH Oyr OKpyxxHocteu. [lmomans kpyra,
CEKTOpa, CETMEHTA.

JIBUMKEHUsI TJIOCKOCTU W BHYTPEHHHE CUMMETpUU (uryp (dJeMeHTapHbIe
npeactasienus). [lapannensubiit nepenoc. [IoBopor.

IINIAHUPYEMBIE HNPEIMETHBIE PE3YJIbTATbBI OCBOEHUA
INPUMEPHOI PABOYEH TIPOTPAMMBI KYPCA (II0 TOJAM
OBYYEHMUA)

JlocTrxeHne MpeIMETHBIX pe3ynbTaToB oOyuatomumucs ¢ PAC Ha stane
oOy4JeHUs] B OCHOBHOM IIKOJI€ OMPEENIAEeTCS HMHANBUYATbHBIMA OCOOCHHOCTSIMH,
CBA3aHHBIMM KaK C OCOOEHHOCTSIMM I[IO3HABAaTEIIbHOM  JEATEIbHOCTH H
HEPaBHOMEPHOCTBIO PA3BUTHA TNCUXHYECKHX (PYHKIUH, TaK H COLHUAIBbHBIM
ONBITOM  AYTUYHBIX IIKOJBHUKOB. llodTOMY  nmOCTMXKEHHME  NpPEIMETHBIX
pe3yJIbTaTOB KOHKPETHBIM YYalluMCs MOXKET HE BCErJa COBIAAATh C BPEMEHHBIMU
rpaHuiaMHi 00y4YeHHUsI, pacClpeeIEHHBIMHU 10 roj1laM 00y4YEeHUsI.

OcBoenne yueOHOro kypca «I'eoMerpusi» Ha ypoBHE OCHOBHOTO OOLIETO
oOpa3oBaHMsI [JOJKHO oOOecneuyuBaTh JOCTHKEHHE CIEAYIOUIMX MpPEeIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

7 kiaacce

— Pacrio3HaBaTh H3y4YeHHbIE TI'€OMETPUYECKHE (UTYDBI, ONPEAETAThH
UX B3aUMHOE PaCHOJIOKEHHE, N300pakaTh r€OMETPUUECKUE (DPUTYpBI; BBITOIHAThH
YEepTEXkKU MO YCIOBUIO 3amaud. V3MepsATb JMHEHWHBIE W YIJIOBBIE BEIUYHUHBI.
Pemrats 3a1a4n Ha BEIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH  YIJIOB.

— Henatb rpyOy1o OLEHKY JUHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B
peanbHOW >KM3HU, pa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznuuarh pasMepbl 3THX
OOBEKTOB M0 MOPSAJIKY BEJIMYUHBI.

— CTpouTh 4epTEKHU K TEOMETPUUECKUM 3a/1a4aM.

— ITonp3oBaThCA IIPU3HAKAMHU pPaBEHCTBA TPEYTOJILHUKOB,
UCIOJIb30BaTh MPU3HAKM M CBONCTBA pPaBHOOEAPEHHBIX TPEYTOJbHUKOB IpU
peleHnu 3aaa4.

— IIpoBOoguTE  JIOTMYECKUE  PACCYXKIAEHHUS C  HUCIOJIb30BAHUEM
FCOMETPUYECKUX TEOPEM.

— ITonp30BaThCA IIPU3HAKAMU pPaBEHCTBA IIPSAMOYTOJIBHBIX
TPEYTOJbHUKOB,  CBOMCTBOM  MEIMAaHbl, IPOBEAEHHOM K  THIIOTEHY3E
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUH T€OMETPUYECKUX 3a1a4.

— OnpenensaTe napauieIbHOCTh MPSMBIX C ITOMOULIBIO YTJIOB, KOTOPBIE
oOpa3yeT ¢ HUMHU cekymasa. OnpenensTe NapaiedbHOCTh NPAMBIX C MOMOILBIO
paBEHCTBA PACCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM IpsSMOM.

— Pemate 3a1aun Ha KieT4aTol Oymare.

— [IpoBOANTH BBHIYMCIACHUS M HAXOJUTh YHUCIOBbIE U OYKBEHHbBIE
3HAQ4YEHUSA YIJIOB B I€OMETPUYECKMX 3aladax C HMCIIOJIb30BAHUEM CYMMBI YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX INIpU
IIEPECEUECHNH JBYX IAPAJUIEIBHBIX MpPsAMBIX CEeKylled. Pemare npakTudeckue
3a/1a4M Ha HAXOXKJICHUE YIJIOB.

— Brnaners noHATMEM TIE€OMETPUYECKOTO MeCTa TOYEK. YMETh



OTpeNeNsATh OUCCEKTPUCY yria U CEPEAMHHBIN MEePHEHIUKYISP K OTPE3Ky Kak
r€OMETPUYECKHUE MECTA TOUEK.

— @opMynMpoBaTh OMNPEACICHUS OKPYKHOCTHU W Kpyra, XOpAbl U
JMaMETpa OKPYKHOCTH, IOJb30BaThCA HMX CBOMCTBAMH. YMETh IMPUMEHSTH 3TH
CBOMCTBA IIPU PEIICHUU  3ajady.

— Brnaners moHATHEM ONHCAHHON OKOJIO TPEYTrOJbHHKA OKPYKHOCTH,
yMeTh HaxonuThb €€ ueHtp. Ilonb3oBaThcs (pakTaMu O TOM, YTO OHCCEKTPHUCHI
YIJIOB TPEYrOJbHUKA MEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, YTO CEpPEAHHHbBIC
NEPHEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OTHOM TOYKE.

— Brnagers NOHATHEM KacaTeIbHOM K OKPYXXHOCTH, ITOJIb30BAThCS
TEOPEMON O MNEPIEHIUKYISIPHOCTH KacaTeIbHOM W pajauyca, MPOBEAEHHOIO K
TOYKE KaCAHHS.

— [Tonb30BaTbCAd MNPOCTEUIIMMH T€OMETPUUYECKUMHU HEPABEHCTBAMH,
MIOHUMATh HX MPAKTHYECKUN CMBICIL.

— IIpoBOINUTHE OCHOBHBIE TE€OMETPUYECKHE ITOCTPOCHUS C IOMOUIBIO
UUAPKYJSl W JIMHEHKH.

8 kiace

— Pacnio3HaBaTh OCHOBHBIE BH/bI YETBIPEXYTOJIBHUKOB, UX 3JEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPH PELIEHUH T€OMETPUYECKUX 3a1au.

— [IpuMeHsATh CBOWCTBA TOYKM NEPECEUCHUS] MEIHWaH TPEyroJbHUKA
(eHTpa Macc) B pelieHUr 3ajad.

— Brnagere mnoHATHEM CpeAHEN JUHUM TPEYTrOJIbHUKA W TpaIlElUH,
IPUMEHATh MX CBOWCTBA MPU PEHICHUH reoMeTpuueckux 3aaad. llosb3oBaThes
teopeMont Paneca U TEOPEMOM O IMPONOPLHUOHAIBHBIX OTPE3KaX, NMPUMEHATh HUX
JUTSL pelIEHUs] TPaKTUYECKUX 3aad.

— [IpuMeHsTh NpU3HAKU MOAOOMS TPEYrOJbHUKOB B  PEIIEHUU
Ir€OMETPUYECKUX 3a/]ad.

— [Tonb3oBaThes Teopemoit [ludaropa st pemeHns reoMeTpUIECKUX U
npakTUYecKux 3afad. CTpOUTh MaTEMaTUYECKYK0 MOJEIb B IMPAKTHUYECKHX
3aJ1ayax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIME JITTUHBI.

— BiageTre NOHATHSMM CHUHYCAa, KOCHHYCAa M TaHI€HCA OCTPOro yria
IPSIMOYTOJIBHOTO TPEyTroibHUKA. 110J1630BaThCS 3TUMH MOHATHIMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

— Beruucnars (pa3inuuHbIME CIOCO0AMM) TUIONIAb TPEYrOJIbHUKA U
IJIOLIAAN MHOTOYTOJBHBIX QUTYp (IOJIb3YSICh, I'/1I€ HEOOXOAUMO, KAIbKYJIATOPOM).
[IpuMeHsTh MOy4eHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

— Brnagerp MOHATUSMH ~ BOMCAHHOTO M UEHTPAJIBHOIO  yIJIa,
MCITI0JIb30BaTh TEOPEMBI O BIMCAHHBIX YIIaX, YIJIaX MEXAY XOpAaMH (CEKyUIUMHU)
U yIJIe MEX]ly KacaTeIbHOM U XOpI0i MPHU PELIEHNH T€OMETPUUYECKHX 3a1ay.

— Bragere NOHATHEM ONMCAHHOTO YETBIPEXYTOJbHHUKA, IPUMEHSTH
CBOMCTBA OMMCAHHOTO YETHIPEXYTOJIBHUKA IIPU PELIEHUU  3a/ad.

— IIpuMeHATh TOJIydeHHBIE 3HAHWS HA MPAKTUKE — CTPOUTH
MaTeMaTUYeCKHe MOJEIM U1 33Jad peajbHOM JKU3HM W IMPOBOJIUTH
COOTBETCTBYIOILIME BBIYMCICHUS C MPUMEHEHHEM MOJ00US U TPUTOHOMETPHUH



(OMB3YSACH, T/I€ HEOOXOIUMO, KATBKYIJIITOPOM).

9 kJacc

— 3HaTh TPUTOHOMETpUUYECKHE (YHKIIMUA OCTPBIX YIJIOB, HAXOAUTH C UX
MOMOIIBIO PA3JIMYHBIE 3JEMEHTHI TMPSMOYTOJIBHOTO TPEYroJibHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIbIO KaTbKYJISATOPA) JJIUHbI
Y YTJIbI JUTsl HETAOJMUYHBIX 3HAYEHUH.

— [Tonws3oBaThCA dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIACCTBOM ISl HAXOXJEHUS COOTHOIICHUN MEXIy
TPUTOHOMETPUYECKUMH BEIUYHMHAMU.

— Hcnonb3oBaTh TEOPEMBbI CHHYCOB M KOCHHYCOB JJIi HaXOXKJACHUS
Pa3JIMUHBIX AJIEMEHTOB TPEYTOJIbHUKA («PELICHUE TPEYroJbHUKOBY), MPUMEHSThH
UX IPU PEIICHUH T€OMETPUUECKUX  3ajad.

— Brnanets nonsiTusMH mpeoOpa3oBaHUS MOA0OMS, COOTBETCTBEHHBIX
AJIeMEeHTOB Mo00HbBIX Guryp. [lons30BaThest cBOMCTBaMH 1OJ00US POU3BOIBHBIX
buryp, ymeTh BBIUMCIATH JUJIMHBI W HAXOAUTh YIJIbI Yy MOAOOHBIX (Uryp.
[IpumeHsTh cBOMCTBa TOMOOHMS B MPAKTHMUECKUX 3a7adyax. YMETh NPUBOIUTH
pUMEPHI TOI0OHBIX GUTYP B OKPYKAIOIIEM MHUPE.

— [Tonp30BaThca TEOpeMaMu O TMPOU3BEACHUU OTPE3KOB XOpHA, O
MIPOU3BEACHUU OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM.

— [Tonp30BaThCs BEKTOpaMU, TOHUMATh HMX T'E€OMETPUYECKUM U
(bU3UYECKUI CMBICI, TPUMEHSITh UX B PEIICHUU T'€OMETPUYECKUX U (PU3UUECKUX
3amad. [IpumeHATh CKalIpHOE MPOU3BECHUE BEKTOPOB JJI HAXOXKJICHUS JUJIMH U
YTJIOB.

— [Tonp30BaThCA METOJIOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHSThH €T0 B
pElIeHNH Te€OMETPUYECKUX U MPAKTUYECKUX  3aj]1ad.

— Brnanerp  NOHATHAMU ~ TPABWIBHOTO MHOTOYTOJBHUKA, JJIUHBI
OKPYKHOCTH, IJIMHBI JyTU OKPYXHOCTM U paJWaHHOW MEpbl yIla, YMETh
BBIYUCIISITh IUIONIAb Kpyra M ero yacted. IIpuMeHsTh MoJiydeHHbIE YMEHUS B
MPAKTUYECKUX 3a/1a4ax.

— Haxomuth ocu (WM LEHTPHI) CUMMETPUU (QUTYp, TPUMEHATH
JBH>KEHUS TIJIOCKOCTHU B MPOCTEUILINX CIyYasX.

— [IpyMeHsATh TONYYEHHbIE 3HAHUS HA TPAKTHKE — CTPOUTH
MaTeMaTH4YeCKUe MOJENIM JUIs 3aJa4  peaJbHOM KU3HM U  MPOBOJUTH
COOTBETCTBYIOIIME BEIYUCIICHUS C MPUMEHEHUEM MOJI00USI U TPUTOHOMETPUUECKUX
byHKIul (T10JIB3YSCh, e HEOOXOIUMO, KAIBKYJISITOPOM).

IHPUMEPHASA PABOYAS INPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA». 7-9 KJIACCbI

HEJIA U3YUEHUSA YYEBHOI'O KYPCA

B coBpemennom niudpoBoM MUpe BEPOSITHOCTD U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO0 3HAYUMOCTh, KaK C TOUKH 3PECHHS MPAKTHYECKUX MPHUIOKEHUHN, TaK
U UX POJU B 00pa30BaHUU, HEOOXOJUMOM KaxJa0My ueloBeky. Bo3pacTtaeT uucio
npodeccuil, mpu OBIAACHUN KOTOPBIMH TpeOyeTcst Xopotasi 6a3oBasi MOJArOTOBKA B



00JIaCTH BEPOSTHOCTH U CTATUCTHKHU, TaKas MOATOTOBKA Ba)KHA JIJISI MPOAOHKCHUS
o0pa3oBaHus U JIs YCIIEITHOW nMpo¢decCHOHaNbHONW Kaphephl.

Kaxxzip1il uenoBek MOCTOSIHHO MPUHUMAET PEIIEHUs Ha OCHOBE MUMEIOIIUXCS
y HEro JaHHbIX. A Jis OOOCHOBAHHOIO WPHUHSTHS PEIICHUS B YCIOBUSX
HEJ0CTaTKa WM M30bITKa HMHPOpMalUM HEOOXOAMMO B TOM YHCIE XOpPOIIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIICHHUE.

NMeHHO TO03TOMy OCTpO BCTajla HEOOXOIUMOCTh CGHOPMHUPOBATH Yy
oOy4Jarormuxcs (yHKIIMOHATBHYIO TPAMOTHOCTD, BKJTIOYAIOIIYIO B C€0s1 B KQ4eCTBE
HEOTHEMJICMOH  COCTABJISIIONICH  YMEHHE  BOCIPHHUMATh W KPUTHYECCKHU
aHAJIM3UPOBATh MH(POPMAIIUIO, IPEICTABICHHYIO B PAa3IUYHBIX (pOpMax, IOHUMATh
BEPOSITHOCTHBI XapaKTep MHOTHUX PEATbHBIX TMPOIECCOB W 3aBUCUMOCTEH,
POU3BOJAUTH MPOCTEUIITNE BEPOSITHOCTHBIE Pacu€Thl. 3HAKOMCTBO C OCHOBHBIMHU
OpUHLKAIIAMU cOopa, aHaiW3a W TMPEACTABICHUS MaHHBIX W3 Pa3IU4YHBIX cdep
KU3HM 00IlecTBa M rocyJapcTBa MPUOOIIAET 00y4aromuxcsi K OOIEeCTBEHHBIM
uHTepecam. M3yueHne OCHOB KOMOWHATOPWMKH Pa3BUBAET HABBIKUM OPTaHU3AIUU
nepebopa U Mmojcy€ra yucia BapUAHTOB, B TOM 4YHCIIE, B MPHUKIAJAHBIX 3ajadax.
3HaKOMCTBO C OCHOBaMHU TeopuH TpadoB co3maéT mMaTeMaTH4YeCKUW (PyHIaMEHT
Uit (OPMHUPOBAHMST KOMIIETEHIIMA B 00JaCTH HUH(POPMATHUKH U 1U(PPOBBIX
texHosoruii. [lomMuMo 93TOro, mMpu U3YYEHUH CTATUCTUKH UM BEPOATHOCTHU
oOoramarwTcsi MPEACTABICHUS YYalllUXCSi O COBPEMEHHOW KapTUHE MHpa H
METOJIaX €ro HuccienoBaHus, (GopMupyeTrcs NMOHMMaHWE POJIM CTATUCTHKU Kak
UCTOYHUKA COIMAIbHO 3HAYMMOW HWHGOpPMAlMKM U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBIIIIJICHHS.

B cooTBeTcTBHM C JaHHBIMH IEISIMH B CTPYKTYpE HpPOTpaMMbl YIeOHOTO
Kypca «BeposTHOCTD U CTAaTHCTHUKA» OCHOBHOM IIKOJIBI BBIJCICHBI  CIIEAYIONINE
COJIEPKATEIHHO-METOANYECKHIE JINHUU:

«IIpencraBnenue NMaHHBIX U OMUCATEIbHAS CTATHCTHUKAY; «BeposTHOCTHY;
«DneMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadony.

Conepxxanue nuHuu  «lIpencraBneHue  JaHHBIX W ONKCATENbHAs
CTAaTUCTHKA» CIYXUT OCHOBOW [JIsi (OPMHUPOBAHMUS HABBIKOB pPabOTHI C
uH(popMaIuet: OT YTEHUS W HUHTEpPHpeTanuu UHPOpMAIlUU, MPEICTABICHHON B
Tabnuiax, Ha auarpamMmax u rpadgukax g0 cbopa, NMPEACTaBICHUS W aHaIu3a
JAHHBIX C WCIOJIb30BAHUEM CTATUCTUYECKUX XapPaKTEPUCTHUK CPETHUX U
pacceuBanud. Paboras ¢ JgaHHbIMHM, oOOydYarouIMecss ydarcsli CUUThIBaTh U
WHTEPIPETUPOBATh JIaHHBIC, BBIABUTATh, APTyYMEHTUPOBATh W KPHUTHKOBATh
MPOCTEUININE THIOTE3bl, PAa3MBIILIIATE HaJ  (GaKTOpaMH, BBI3BIBAIOITUMHU
W3MCHYMBOCTh, W OIICHWBATh WX BIHMSHUE Ha paccMaTpUBACMbIC BEITUYMHBI U
TIPOIIECCHI.

NHaTynTHBHOE NpEACTaBIEHUE O CIIyYaWHOW MU3MEHYMBOCTH, UCCIIEAOBAHUE
3aKOHOMEPHOCTEW M TEHACHUHUM CTAHOBUTCS MOTHBHUPYIOIIEM OCHOBOW IS
U3yYEHHUs TEOPHH BEPOATHOCTEH. boiblioe 3HaueHne 371eCh UMEIOT MPAaKTUYECKUE
3aJlaHus, B YACTHOCTH OMBITHI C KJITACCHYECKUMU BEPOSTHOCTHHIMUA MOJICIISIMH.

[TonsiTHEe BEPOSATHOCTH BBOJUTCSA KaK Mepa MPaBAONOAOOHS CIy4aifHOTO
coobrtusi. [lpum wm3yueHum Kypca oOydarommuecs 3HAKOMSTCS C TPOCTEUITUMU
METOJaMH  BBIYHCIICHUS BEPOSTHOCTEH B CIyYalWHBIX OJKCHEPUMEHTaX C



PABHOBO3MOXXHBIMM 3JIEMEHTAPHBIMH MCXOJAMH, BEPOSATHOCTHBIMU 3aKOHAMHU,
NO3BOJIIIOIIMMU CTaBUTh U peliarh Oosee CloXHbIE 33hauud. B Kypc Bxondr
HayajabHblE IIPEACTABICHHUS O CIY4YalHBIX BEIUYMHAX U HUX YHUCIOBBIX
XapaKTEepUCTHUKAX.

Taxxe B paMKax 3TOro Kypca OCyIIECTBIISIETCS] 3HAKOMCTBO 00YYarOIIUXCS C
MHO>KE€CTBAMU U OCHOBHBIMHU OIIEPALIMSAMU HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
IIPUMEpPBI IPUMEHEHU Ul pellle HUs 3a7ad, a TAKKE HCIIOJIb30BaHUsA B JIPYrUx
MaTEMaTUYECKHX Kypcax U yUeOHBIX MMpeaMETaxX.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B 7-9 xmaccax usyqaercsa Kypc «BepoATHOCTh M CTaTUCTHKA», B KOTOPBIN
BXomAT paszgensl: «lIpeacraBieHne JaHHBIX M ONHCATENbHAas CTAaTUCTHKAY;
«BeposTHOCTEY; «DneMeHTHl KOMOMHATOPUKIY; «BBesieHre B Teopurio rpadony.

Ha usydenue nanHoro kypca oTBOAUT | y4eOHBIN Yac B HENEIIO B TCUCHHE
KaXJI0T0 Tojia o0yuenus, Bcero 102 yueOHbIX  yaca.

COAEPKXAHHUE YYEBHOI'O KYPCA (IO TOAAM OBYUYEHUS)

7 kJacc

[IpeacraBnenue JaHHBIX B BUJE TAOJIHII, AUarpamMM, rpa@uKoB. 3anoIHEHHE
TaOJauIl, YTEHUE U TMOCTPOCHUE AuarpaMm (CTOJOMKOBBIX (CTOJIOYATHIX) H
KpyroBbIX). UTeHne rpamkoB peajabHbIX MpoleccoB. M3Bneduenne nudopmanuum u3
JarpamMM U TaOJIHIl, UCTIOJIb30BAHUE U UHTEPIPETALUS TAHHBIX.

OnucarenpHasi CTaTUCTHKA: CpelHEE apu(PpMETUUYECKOe, MEIHaHa, pa3Max,
HauOoJIbIIICE M HAUMEHbIIIEE 3HAYEHUS HaOopa YMCIOBBIX AaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYMBOCTH.

CrnydaliHBI SKCIIEpUMEHT (OTBIT) W Ciy4yaiiHOoe coObITHE. BeposTtHocTh u
yacToTa. Posb MamoBEPOATHBIX U MPAKTUUECKH JOCTOBEPHBIX COOBITUN B MIPUPOJIE
u B oO1ectBe. MoHeTa v UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, BepmmnHa, pedbpo. Crenensr BepmmHbl. Yncio pédep M cymMmapHas
crenieHb BepiiuH. [IpencraBnenue o cBszHoctu rpada. llenu u nwmkiel. [lytu B
rpadax. O6xox rpada (vinepoB myth). [IpencraBnenue o0  OpPUEHTHUPOBAHHOM
rpade. Pemenue 3amad ¢ momoiplo rpados.

8 kiacc

[IpencraBienre AaHHBIX B BUJAE TaOiul, JauarpamM, TIpadukos.
MHOK€ECTBO, 3IEMEHT MHOKECTBA, MTOAMHOKECTBO. Onepanuu HaJl MHOKECTBAMU:
oObeUHEHUE,  mepecedyeHue,  jgomnonaHeHue. CBoilcTBa  omepanuii  Haj
MHO>KECTBAMU: MEPEMECTUTENIBHOE,  COYETATENIbHOE,  PacHpeaeIUuTeNIbHOE,
BKIIOUeHHs. Mcmonp3oBaHue rpadudecKkoro MPEACTaBICHHUS MHOMECTB IS
OIMCAHUS PEATBHBIX MPOILIECCOB U SIBJICHU, IPU PEIICHUH 3a/1a4.

N3mepenue paccemBaHusi naHHBIX. J[ucniepcusi 1 CTaHAAPTHOE OTKJIOHCHUE
YUCIIOBBIX HAOOPOB. Jlmarpamma paccerBaHUsI.

DneMeHTapHble COOBITHSL Ciy4daiiHOro ombita. CiydaiiHpie COOBITHA.
BepostHoctTr  coObITHI. OIBITBI ¢ PaBHOBO3MOXXHBIMH  AJIEMEHTAPHBIMU



coOpiTusiMu. CitydaitHbiii BBIOOp. CBSI3b MEXKAY MAJTOBEPOSTHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOILIECTBE U HAYKE.

Hepeo. CBolicTBa JAEpEBBEB: E€IMHCTBEHHOCTh IIyTH, CYIIECTBOBAHME
BUCSAYEH BEPIIMHBI, CBSI3b MEXIY YMCIOM BEpIIMH M uuciaoM pébep. IIpaBuio
yMHOXeHUs. Pemienne 3amau ¢ nmomouisto rpados. [IpoTHBONONOXHBIE COOBITHS.
Huarpamma Oiinepa. OObeauHEHHE W mepecedeHue coObiTuil. HecoBmecTHbIe
coOpITusA. dopmyna CIOKEHUSI BEPOSTHOCTEH. YCIOBHAsE BEpOSTHOCTH. [IpaBumio
ymHOXkeHus. HesaBucumele coObitus. IlpencraBnenue skcnepuMEHTa B BHJE
nepeBa. Pemenue 3agad Ha HaxOXACHHE BEPOSTHOCTEH C IIOMOIIBIO JEpeBa
CIIy4ailHOro 3KCIEpUMEHTA, TuarpamMm  Diliiepa.

9 kJacc

[IpencraBnenne JaHHBIX B BHUAE TaOmuI, [auarpamMm, TpaduKoOB,
UMHTEpHpeTanus JaHHbIX. UTeHue u noctpoeHue Tabiaull, nuarpamm, rpadukoB 1Mo
pealbHBIM JIaHHBIM.

[lepectanoBku u dakropuan. CoueTanust U YUCIO codeTaHuil. TpeyroapbHuK
[Tackans. Pemenue 3aaa4 ¢ UCNOIb30BaHUEM KOMOMHATOPHKHU.

['eomerpuyeckas BeposTHOCTb. Ciy4yalHbIM BBHIOOpP TOYKK U3 (PUTYpHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 IYI'M OKPYKHOCTH.

Hcneitanne. Yenex u Heynada. Cepust MCIBITaHUM A0 IIEPBOTO ycrmexa.
Cepust ucnbiTanuii bepHymin. BeposTHOCTHM COOBITHII B CEpUU UCIBITAHUN
beprymm.

CiyvaiiHass BeIMYMHA WU PACIPENCICHUE BEPOSITHOCTEW. MaTremaTuueckoe
oxumanue u aucnepcus. [Ipumepsl  MaTeMaTM4ecKOro  OXHUAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTHudecKoe OXWIAHHUE U
JIUCIIEPCHST  CIyYalHOM BEJIIMYMHBI «YHUCIO YCIEXOB B CEPUM HCIBITAHHUN
bepnyum».

[Tonsitue o 3akoHe OonpIMX uyucen. M3mepeHue BepOATHOCTEH c
NOMOUIbI0 YacTOT. Ponb M 3HayeHWe 3akoHa OONBIIMX YKCENT B NPUPOJE U
o01iecTBe.

INJIAHUPYEMBIE MNPEIMETHBIE PE3YJbTATHBI OCBOEHUSA
INPUMEPHOM PABOYEW TIPOTPAMMBI KYPCA (IO TOJAM
OBYUYEHMUS)

JlocTrxeHrne npeaMeTHBIX pe3ysibTaToB oOydaronumucs ¢ PAC Ha srtame
OoOy4YeHHsI B OCHOBHOM IITKOJIE OMPEACIICTCS WHIUBUTYATBHBIMA OCOOCHHOCTSIMH,
CBS3aHHBIMM KaK C OCOOEHHOCTSMH IIO3HABATCIIBHOW  JEATCILHOCTH W
HEPAaBHOMEPHOCTHIO PAa3BUTHSA TICUXHUYSCKMX (PYHKIMH, Tak H COIHAIBHBIM
OMBITOM  ayTHYHBIX IIKOJBHHUKOB. [l03TOMYy  JOCTHOKEHHME  TIPEAMETHBIX
PE3yNIBTaTOB KOHKPETHBIM yUaIllIUMCS MOKET HE BCEI/Ia COBMAAaTh C BPEMEHHBIMU
TPaHUIIAMH, PACTIPEICTICHHBIMH 110 TO/IaM 00yUYCHUSI.

[IpeameTHBIC pe3ynbTaThl OCBOEHUS Kypca «BeposiTHOCTh U CTaTUCTHKA» B
7-9 xmaccax XapakTepu3yITCs CIeIYIONUMUA YMEHUSIMH.

7 kJacc

— Yutate wuwHbOpMANHMIO, TPEACTABIECHHY0O B  Ta0OiuIax, Ha



auarpamMmax; MpeACTaBsATh JaHHble B BHAE TaOMUI, CTPOUTH JUArpamMMbl
(cTosIOMKOBBIE (CTOIOYATHIC) U KPYTOBBIE) IO MAaCCUBAM 3HAYEHUM.

— OnucelBaTh W HWHTEPIPETUPOBATH PEAIBHBIE YHUCIOBBIE JAHHBIC,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMmax, rpapukax.

— Ucnonp3oBate  mis ONMCAHUsI  JAaHHBIX  CTAaTUCTUYECKHUE
XapaKTEepUCTUKHU:  cpefaHee  apudMeThyeckoe, MeauaHa, HauoOojbllee U
HavMEHbLIEE 3HAUCHUS, pa3Max.

— HNmeTp mpencraBiieHHE O CIy4alHOM W3MEHYMBOCTH HA NpHUMEpPax
1eH, GU3NYECKUX BEIUYUH, aHTPOTIOMETPUUYECKUX JAHHBIX; UMETh MPEACTABICHUE
O CTATUCTUYECKOW yCTOMYHMBOCTH.

8 kiace

- W3Bnekats U mpeoOpa3oBeIBaTh WH(GOPMALNIO, MPEICTABICHHYIO B
BUJE TaOmuUI, AuarpaMM, rpaduKoB; TPEICTaBIATh JAHHbIE B BHJE TaOJHIL,
JuarpaMm, rpauKoB.

— OnuceiBaTh JaHHBIE C IIOMOIIBIO CTAaTHCTHMYECKUX IOKa3aTesei:
CpEeIHUX 3HAYEHUN M Mep pacceunBaHus (pa3max, AMCIEPCUS M CTaHJAPTHOE
OTKJIOHCHHE).

— Haxonuth 4acTOTHI YHCIOBBIX 3HAYEHUN U YAaCTOThI COOBITUH, B TOM
quClie TI0 pe3yIbTaTaM U3MEPEHUN U HAOIIOCHUI.

— Haxonuth BEpOATHOCTH CIy4aWHBIX COOBITUI B OMNbITAX, 3Has
BEPOSITHOCTH JJIEMEHTAPHBIX COOBITHIL, B TOM YHCIIE B OIbITax c
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

— Hcnons3oBarh  rpapuyeckue  MOJEIH:  JAEPEBO  CIy4alHOIO
DKCHEPUMEHTA, JUArPAMMBl  JUJIEpa, YACIOBAsI MPSIMas.

— OneprpoBaTh MOHATHUAMH: MHOKECTBO, ITOJMHOKECTBO; BBIIIOIHATH
omepalyyd HaJ MHOXKECTBaMHU: OOBEIUHEHHUE, TIepeceueHue, AOMOITHEHHUE;
IIEPEYUCIIATD IJIEMEHTBI MHOXKECTB; IPUMEHATH CBOMCTBA MHOKECTB.

— Hcnonb3oBathk rpaduyeckoe MpeACTaBICHHE MHOXXECTB U CBs3el
MEXJy HUMU JUIsl ONKMCAHUA IIPOLIECCOB U SIBIECHUW, B TOM YMCIIE IPU PELICHUU
3a]a4 U3 IpYrux y4yeOHbIX MPEAMETOB U KYpPCOB.

9 kace

— W3Bnekats U mpeoOpa3oBbIBaTh MH(OPMALKIO, NPEICTaBICHHYIO B
pa3IUYHBIX HMCTOYHMKAX B BHJIE TaONUIl, auarpamm, rpauKoB; MpPEICTaBIATH
JIaHHbBIE B BUE Ta0JIUII, TUarpaMm, rpauKoB.

— Pemate 3a1aun opraHu3oBaHHBIM MEPeOOPOM BAPUAHTOB, a TAKKE C
UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPAaBUJI U METOOB.

— Hcnonp30BaTh  OnucaresbHbIE XapaKTEPUCTUKUA I MAaCCHUBOB
YUCJIOBBIX JAHHBIX, B TOM YHUCJIE CPEITHUE 3HAYEHHUS U MEPBI PACCEUBAHUA.

— Haxonuth 4acToThl 3HAYEHUH W YACTOTHl COOBITHUS, B TOM YHCIIE
MOJIB3YSCh Pe3yJIbTaTaMH MPOBEIEHHBIX U3MEPEHUN U HAOIIOICHUI.

— HaxoauTh BEpOSTHOCTH CIIydallHbIX COOBITHIA B M3YYEHHBIX OMBITaX,
B TOM YHKCJIC B OIBITAX C PAaBHOBO3MOXHBIMH JJIEMEHTAPHBIMHU COOBITHSIMU, B
CEpUSX MCIBITAHUM J0 MEPBOTO yCIEXa, B CEpUSAX UCNIbITAHUN bepHyum.

— Nmets npencraBieHue O CIy4alHOW BEJIUMYMHE U O pacHpeAcIICHUU
BEPOSITHOCTEH.



— HNmeTh mpeacTaBiaeHUE O 3aKOHE OOJBIIMX YUCENT KaK O MPOSBICHUN
3aKOHOMEPHOCTH B CIIy4alHONW M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIIUX YHCEI B
NIpUpOJIe U OOIIECTRBE.
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