MUWHMCTEPCTBO OBPA30BAHMSI U HAYKH
TOHEITKOM HAPOJTHOH PECITYBJTUKHA
rOCYIAPCTBEHHOE BIOJIKETHOE OBIIIEOBPA3OBATEJLHOE YUPEX/IEHUE
«IIKOJIA Ne 9 TOPOJCKOT'O OKPYT' A TOHEITK»
TOHENKOW HAPOTHOM PECITY BJIAKA
(TBOY «IIIKOJIA Ne 9 T'.O. JOHEIIK»)

PACCMOTPEHO COI'JJACOBAHO VTBEPXXIARKO

Ha 3acenanuu [IIMO 3aM. JEpeKTopa Iupextop TBOY «IIKOJIA Ne9
TIporokon ot «2fy &8 Lr. Ne 4 H#Jr 10 M.Bepesnésa r.o0.n0

Pyxosomurens [IIMO «_F0 v _Lf  KorH T E.B.I'nymenxo
J?%’afz A H.Ounmumnmosa

PABOYAS ITPOT'PAMMA
o <MATEMATUKE»

(ocHOBHOE 06I1Iee 0Opa3oBaHUE)
Jns 5-9 xnaccoB

Pabo4yro mporpaMmy COCTaBHIIa
Vyurens @ununmnosa A.H.

2024-2025 yueOHBIi Tz




Pabouas nporpamma yuye0HOro npeamera

MATEMATHUKA

Pabouas mporpamma mo maTeMaruke A oOydarommxcs 5 — 9 kimaccoB pazpaboTaHa Ha
ocHOBe ['ocymapcTBeHHOrO 00pa30BATENBHOTO CTaHAApPTa OCHOBHOTO OOIIEro 0O0pa3oBaHHS C
y4€TOM M COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, NPEIBIBISEMBIX K MaTeMaTHYECKOMY
00pa30BaHUIO, W TPATUIHMNA POCCHUICKOTO 00pa30BaHMs, KOTOPBIE O0ECIIEYHBAIOT OBJIAJCHUE
KJIIOYEBBIMM KOMIIETEHLUSAMH, COCTaBJISIOUIMMHU OCHOBY JUIsl HENPEPBIBHOTO 00pa3oBaHUS U
CaMOpa3BUTHUS, a TAKXKE LEJIOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOIO M IO3HABATEJIBHOTO
paszButus oOyuaromuxcs. B pabGoueld mporpamme ydreHbl uien U moJiokeHus Konuenuuu
pa3BUTHS MaTeMaTH4eckoro oOpasosanus B Jloneuxoit Haponnoii Pecriybnuke.

B osmoxy mmdpoBoit Tpanchopmanuu Bcex cdep UETOBEUECKOW JESITEIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe3 0a30BOM MaTeMaTHYeCKOn
MOJTOTOBKH. YK€ B HIKOJIE MATEMATHKA CITY)KHT OMOPHBIM MPEIMETOM ISl U3YUSHHSI CMEXHBIX
IMCUMIUIAH, a TIOCIe IIKOJBI peaJbHOH HEOOXOAMMOCTBIO CTAaHOBUTCS HEMpPEPhIBHOE
oOpazoBaHue, 4TO TpeOyeT MOJHOIIEHHON 0a30BOi 00Ie00pa30BaTeIbHON MOATOTOBKH, B TOM
qyclie U MaTeMaTH4ecKoil. To 00YCIIOBIEHO TE€M, YTO B HAIIM JHHU PacTET yucio npodeccui,
CBSI3aHHBIX C HEMOCPEICTBCHHBIM INPHMEHEHHEM MaTeMaTUKU: W B cepe IKOHOMHKH, W B
Ou3Hece, U B TEXHOJIOTMUECKUX 00J1acTsX, U AaKe B T'yMaHUTapHbIX cpepax. Takum obpazom, Kpyr
IIKOJIHUKOB, JIISI KOTOPBIX MaTEMAaTHKA MOXKET CTaTh 3HAYMMBIM MTPEIMETOM, PACIITHUPSIETCS.

[IpakTrueckas MOJIE3HOCTh MAaTEMATUKU OOYCIIOBJICHA TEM, YTO €€ TIPEIMETOM SIBIISTFOTCS
(GyHIaMeHTalIbHbIE CTPYKTYpPHI HAIlIETO MUpA: MPOCTPAHCTBEHHbIE (POPMBI M KOJMYECTBEHHBIE
OTHOIIEHUSI OT TMPOCTEHIIMX, YCBAaMBA€MbIX B HEMOCPEICTBEHHOM OMbITE, A0 JOCTATOYHO
CIIOXHBIX, HEOOXOTUMBIX JJSi Pa3BUTUS HAYYHBIX WU MPHUKIAAHBIX HAed. be3 KOHKpeTHbIX
MaTeMaTHYeCKUX 3HAHWN 3aTPyIHEHO MOHMMAaHHE MPUHIUIOB YCTPOWCTBAa M HCIOIb30BAHUS
COBPEMEHHOW TEXHUKH, BOCIPHUATHE W HHTEPHPETAIUs Pa3HOOOpPa3HOW  CONMAIBLHOM,
HKOHOMMYECKOM, MoJUTHYECKON MH(popMaluu, ManodpheKTHBHA MOBCEIHEBHAS MpPaKTUUYeCKast
NesTenbHOCTh. KakoMy 4YeloBeKy B CBOEHM KU3HU MPUXOJIUTCS BBINOJIHATH PACYETHI U
COCTaBIISATh AJITOPUTMBI, HAXOAUTh U MPUMEHITh POPMYIIbI, BIAJIETh NPAKTUYECKUMU MIPUEMaMHU
reOMETPUUYECKUX H3MEpPEHU M MOCTPOEHUH, YuTaTh HH(OPMALIMIO, MPEACTABICHHYIO B BUIE
Tabiui, JauarpaMM W TpaduUKOB, JXKUTh B YCIOBUSX HEONPEACNEHHOCTH U TOHUMATh
BEPOSTHOCTHBIN XapaKTep CIYIalHBIX COOBITHH.

O,Z[HOBpeMeHHO C paCliupCHUCM cq)ep MNPpUMCHCHUA MATCMATUKU B COBPCMCHHOM
O6H.I€CTB€ Bc€ 0osIee Ba)KHBIM CTAHOBHUTCS MaTEMATHYECKUH CTUIIb MBIIJICHHNA, HpOHBJIHIOH.IPIfICH
B OHpCI[CJ'IéHHbIX YMCTBCHHBIX HAaBbIKaX. B npouecce N3y4dCHUA MaTEMAaTUKN B apCCHAJL HpI/IéMOB
1 MCTOA0B MBIIIJICHHUA YCJIOBCKA €CCTCCTBCHHBIM O6p330M BKIIFOUAIOTCA MHAYKIUA U NCAYKIUA,
O606H_ICHI/IG W KOHKpPCTH3alud, daHaJIu3 W CHHTC3, KJ'IaCCI/I(l)I/IKaI_II/IH n CcucreMarmnianusi,
a6CTpaer0BaHHe n aHajorusd. OOBEKTHI MaTeMaTHUYECKHX YMOSaKHIOquHﬁ, [mpaBuJia HX
KOHCTPYUPOBAHUA PACKPBIBAOT MEXAHU3M JIOTHYCCKUX HOCTpOCHI/Iﬁ, CHOC06CTBYI-OT BBIpa6OTKe
YMCHHA (I)OpMy.]'II/IPOBaTB, 00OCHOBBIBATh H JAOKa3bIBaTh CYXACHUA, TEM CAMbIM pPa3BUBAIOT
JJOTHYCCKOC MBIIIJICHHUC. Benymaﬁ pPOJIb NPUHAJICIKUT MATCMATUKE U B (1)0pMI/IpOBaHI/II/I
aJ'IFOpI/ITMI/I‘-IeCKOI\/’I KOMIIOHCHTBI MBIIIJICHUA W BOCIIMTAHHUHA YMCHI/Iﬁ JIENCTBOBATH MO 3aJaHHBIM
AJITropuTMaM, COBCPHICHCTBOBATH U3BCCTHBIC U KOHCTPYHUPOBATH HOBBIC. B nmponecce peucHus
3aJa4 — OCHOBOM y‘le6H01>i ACATCIIBHOCTH HA YPOKaX MATEMATHKU — PA3BUBANOTCS TaKIKC
TBOpPYCCKas U MpUKJIaAHAA CTOPOHBI MBILIJICHUS.

OOyuenne wmaTeMaTHKe [aéT BO3MOXHOCTbh pa3BHBaTh Yy OOYYalOMIMXCS TOYHYIO,
panMoHaNbHYI0 U HH(POPMATUBHYIO peyb, yMEHUE OTOMpaTh HanboJjiee MOIXOAAIINE I3bIKOBhIE,



CHUMBOJIMUECKHE, TpauuecKhe CpeacTBa IS BBIPAKEHUS CYKICHHH M HarjsgHOTO HX
IIPEJCTaBICHHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOIIEH KyJIbTYPbl B COBPEMEHHOM TOJIKOBAHHH SIBIISICTCS
oO1iee 3HAKOMCTBO C METOJAMH MO3HAHUS JEHCTBUTEIBHOCTH, MPEACTABICHUE O MpeIMeTe U
METO0/1aX MaTeMaTHKH, UX OTJIMYUI OT METO/IOB IPYT'MX €CTECTBEHHBIX U TYMaHUTapHbBIX HAyK, 00
0COOEHHOCTSIX MPUMEHEHHS MAaTEeMaTHKH JUTsl pEICHHs] HAyYHBIX W MPUKIAIHBIX 3a1a4. Takum
o0pa3oM, MaTeMaTHIecKoe 0Opa3oBaHue BHOCHUT CBOI BKJIa B OPMUPOBAHHE OOMLICH KyIbTyphI
YEJI0BEKA.

N3ydyeHne MareMaTUKHU TaKK€ CIHOCOOCTBYET ICTETUYECKOMY BOCHHMTAHMIO YEJIOBEKa,
IIOHMMAaHHUIO KpacoTbl W  H3SALIECTBA MATEMaTUYECKUX  PACCYKICHUH, BOCHPHUITHIO
reOMETPUUECKUX POPM, YCBOCHHIO UJIEU CUMMETPHUH.

HOEJIM 1 OCOBEHHOCTHU U3YYEHUSA YYEBHOI'O NTPEAMETA
«MATEMATHKAY». 5-9 KIIACCbI

[IpuoputeTHbIME LIENAMU O0YyUYEHHS] MaTEMaTHKE B 5 — 9 Ki1accax sIBISIFOTCS:

m  (GopMHpOBaHHE LIEHTPAJIBHBIX MaTeMaTUYECKUX MOHATHI (YUCIIO, BEIWYMHA,

reoMerpuueckas  ¢urypa, TepeMeHHas, BEpPOSTHOCTb, (YHKIUS), OOecleynBaroInX
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMATHUECKOTO 00pa30BaHMs 00ydaroIInXCs;

B 10/IBE/ICHNE OOYJAIOIINXCS Ha TIOCTYITHOM JIJIs HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3H
MaTeMaTHUKd U OKpYXKaIoLIero Mupa, MOHMMaHWE MaTEeMaTHKU KaK 4acTH OOILIed KyJIbTyphl
YeJl0BEYEeCTBa; PAa3BUTHUE HHTEUIEKTyallbHBIX M TBOPYECKUX CIOCOOHOCTEH 00ydaromuxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUMN, KpUTUYHOCTH MBILJIEHUS, HHTEpeca
K U3Y4YCHHIO MAaTeMAaTHKH;

m  ¢dopmupoBaHue (PYHKIUMOHAIBHON  MaTeMaTH4YeCKOW TPaMOTHOCTH:  YMEHHS
pacrno3HaBaTh MPOSIBICHUS MaTeMaTHUECKUX TIOHATHH, OOBEKTOB U 3aKOHOMEpPHOCTEH B
pEeaIbHBIX JKU3HEHHBIX CUTYalUsX U MPH U3yYCHUH APYruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEpHOCTeH, (OpMyIupoBaTh MX Ha S3bIKE MAaTEeMAaTUKH W CO3/aBaTh
MaTeMaTH4eCKUe MOJENH, NPUMEHATh OCBOCHHBIM MaTeMaTUYECKUU ammapar Juid peuieHus
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYYCHHbBIE PE3YJIbTATHI.

OcHOBHbBIE JIMHUU COAEpKaHHS Kypca MareMatuku B 5 — 9 kmaccax: «YHucma u
BBIYHCIICHUSY, «Anredpa» («AnredpandecKkue BBIPAKEHUS», «YPAaBHEHHS W HEPaBEHCTBAY),
«Dyukiuny, «l'eomerpusi» («'eomeTpuyeckue QUrypsl U HUX CBoiicTBay, «l3Mepenue
T€OMETPUUECKUX BEIMYUHY), «BeposATHOCTh M cTaTUCTHKaA». [laHHBIE JUMHUM Pa3BUBAIOTCS
napajyuieNibHO, KA 1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, O/JIHAKO HE HE3aBUCHUMO OJTHA OT
Ipyroi, a B TECHOM KOHTakTe M B3auMmojeicTBuu. Kpome 3T0ro, Mx 0ObeaUHSET JOrHYecKas
COCTaBIIAIONIAs, TPAAULMOHHO MPUCYIIAasi MaTeMaTUKE W MIPOHU3BIBAIOIIAs BCE MAaTEeMAaTUYECKHE
Kypchl U coaeprkatenbhble JuHNU. ChopmynupoBaHHoe B ['ocyiapcTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOTO o00Iero oOpa3oBaHusi TpeOOBaHUE «yMETh ONEPHPOBATH MOHATUAMHU:
OTIpEeJeNIEHUE, aKCHOMa, TEOpEMa, JOKA3aTeIbCTBO; YMEHHUE Paclo3HaBaTh UCTUHHBIE U JIOXKHbBIE
BBICKa3bIBaHUS, TPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS M OTPHUIIAHUS
BBICKa3bIBAHUID» OTHOCUTCS KO BCEM KypcaMm, a (OPMHPOBAHHE JIOTHUECKUX YMEHHM
pacripeiesisieTcst o BceM rojiaM oOy4eHHs Ha YpOBHE OCHOBHOTO 0O0I11ero 00pa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOILIEE NPEAMETHBIM pe3ylbTaTaM OCBOCHUSA
[TpumepHoit paboueil mporpammbl, pactupeaeNEéHHbBIM MO rojiaM OO0y4eHHUs, CTPYKTYPHUPOBAHO
TaKUM 00pa3oM, 4YTOOBl KO BCEM OCHOBHBIM, NPHHLIMIIHAIBHBIM BOMpOcaM OOydarouuecs
oOpamianuch HEOJHOKPAaTHO, YTOOBI OBJIQJIEHUE MaTEeMAaTWYECKUMU MOHATHSMHM U HaBBIKAMHU



OCYILIECTBIISUIOCH ~ IOCIIEAOBATEIbHO M TOCTYNATeNbHO, C  COOJIOACHHWEM  MpPHUHLUNA
MIPEEMCTBCHHOCTH, a HOBBIC 3HAHHS BKIIOYAIUChH B OOy CHCTEMY MaTeMaTUYECKUX
MPEJICTaBICHU OO0yJarONIMXCs, pacupsis U yrayousst e€, odbpa3ysi MPOYHbIE MHOXKECTBECHHBIC
CBSI3U.

MECTO YYEBHOT' O IPEJIMETA «<MATEMATHUKA>

B YYEBHOM IIVTAHE
B cootBercTBuu ¢ ['ocymapcTBeHHBIM 00pa30BaTENbHBIM CTAHIAPTOM OCHOBHOTO OOIIETO
o0pa3oBaHuUs MaTeMaTHKa SIBIISIETCS 00s3aTENbHBIM IPEAMETOM Ha JJaHHOM YpOBHE 00pa30BaHusI.
B 5 — 9 xmaccax yueOHbI mnpeamer «MaremaTtuka» TpaJUIIMOHHO H3y4aeTcsi B paMKax
CJIENYIONIUX YYEOHBIX KypCOB: B 5 — 6 Kiaccax — kypca «Marematukay, B 7 — 9 kiaccax — KypcoB
«Anrebpa» (BKJIIOYAs AJIEMEHTHl CTATUCTUKU W TEOPUU BeposiTHOCTeW) u «l'eomerpus».
Hacrosmei mporpamMmmoil BBOJUTCSI CAMOCTOSITENIbHBIN y4eOHBIN Kypc

<<BepO$ITHOCTB N CTaTUCTHUKA».

Hacrosmeit nporpammoii mpegycMaTpuBaeTcs BblACIEHUE B YIeOHOM IJIaHe Ha U3ydeHHe
MaTeMaTHKHU B 5 — 6 Ki1accax 5 yueOHBIX YaCOB B HEJIEIIO B TEUCHHE KaXKI0TO To1a oOydeHust, B 7
— 9 knmaccax 6 yueOHbBIX YaCOB B HEJIEIIIO B T€UEHHE KaXKIO0Tr0 rojia 00ydeHus, Bcero 952 yueGHbIx
qaca.

Temartnueckoe MIaHUPOBAHUE YUEOHBIX KYpCOB M PEKOMEHJIyEeMOE pacIpeielieHue
y4eOHOTO BPEMEHH IS M3YYCHHS OTIEIBHBIX TEM, MPEUIOKEHHBIE B HACTOSIIEH MpoTrpaMMme,
HaJ0 paccMaTpUBaTh KaK MPUMEPHbIE OPUEHTUPHI B MIOMOIIL COCTABUTENO0 aBTOPCKOM paboueit
MPOrpaMMbl U TMPEXIE BCEro y4uTento. ABTOp paboueil mporpaMMbl BIpPaBe YBEIMYUTH WM
YMEHBIINUTD MPEATIOKEHHOE YHCIO Y4eOHBIX YacOB Ha T€MY, YTOOBI YIriIyOHTHCS B TEMAaTHKY,
0oJiee 3aMHTEPECOBABIIYIO YYCHHUKOB, WM HANPAaBUTh YCUJIMS HA MPEOJOJICHUE 3aTPYJHEHHM.
JlommycTuMo Takke JIOKaJbHOE IepepacrnpesiefieHue U MEepecTaHOBKA 3JEMEHTOB COJEepiKaHUs
BHYTpH JaHHOTO Kiacca. KonudyecTBo mpoBEepOUYHBIX paboT (TEMaTHYECKHI M UTOTOBBIN KOHTPOJIb
KayecTBa yCBOEHUS y4eOHOTr0 MaTepuala) U UX THII (CaMOCTOSITeNIbHbIE U KOHTPOJIbHbIE PadOTHI,
TECThI) OCTAIOTCS HA YCMOTpPEHUE yuuTess. TakKe yduTellb BIPaBe YBEJIUYUTH WU YMEHBIIUTh
4HUCIIO y4eOHbIX uacoB, OTBeAEHHBIX B IlpumepHoii pabouell mporpamMme Ha 0000IIeHUE,
MOBTOPEHUE, CUCTEMAaTU3alMI0 3HAHUM oOywaromuxcs. EJMHCTBEHHBIM, HO NPUHIMIHAIBLHO
BAKHBIM KPUTEpPUEM, SABISETCS NOCTHIKEHHE PE3yJbTaTOB OOy4YEHUs, YKAa3aHHBIX B HACTOSILEH
porpaMme.

COAEPXKXAHHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHUA)
5 kJaace

Hamypansusle uucna u Hyao
Harypanbnoe uncno. Pan narypanpabix uucen. Yucno 0. M3o0pakeHue HaTypalibHBIX
qycesl TOUKaMH Ha KOOPAMHATHOM (YMCIOBOI) MPSIMOIA.

Ilo3unmoHHas cucTtemMa cUYuclieHus. PumMckas HyMEpalnusa KakK IIpUuMep HEIO3UIIMOHHOM
CUCTCMBI CUUCIICHHA. I[eCSITI/I‘lHa}I CUCTEMAa CUHMCIICHUA.

CpaBHEHHE HATypaJIbHBIX YMCEN, CPaBHEHHE HaTypalbHbIX uucen ¢ HynéM. CrocoObl
cpaBHeHHs. OKpyIJIEHHE HAaTypaJIbHbIX YHCEI.

CrnoxeHne HaTypalbHBIX YHCEN; CBOMCTBO HYJs IIPU CIIOKEHHU. BplunmTaHue Kak
nelcTBUe, 00paTHOE CI0KEHUIO. YMHOKEHHE HAaTypalbHBIX YHCEIl; CBOMCTBA HYINS U €IWHUIIBI
pU yMHOKeHHH. [leneHune kak aelcTBue, 00paTHOE YMHOKEHHI0. KOMITIOHEHTHI IeHCTBHIH, CBSI3b
Mexy HuMmu. [IpoBepka pesynbrata apudmernueckoro aeictsus. IlepemecturensHoe u



COYETATEIIbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS M YMHOXKEHUS, PacIpelelIMTeIbHOE CBOMCTBO
(3aKOH) YMHOKEHHUS.

Ncnonb3oBanne OykB ajisi 0003HAYCHHS] HEM3BECTHOTO KOMITOHEHTA W 3alFCH CBOWCTB
apumMeTHIeCKuX IeHCTBUH.

JlenuTenu M KpaTHBIE YHCIIA, PA3JIOKCHUE Ha MHOXKHTENHU. [IpoCThie U cOCTaBHBIC YHCIIA.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoM.

Crenens ¢ HaTypaJbHBIM IIOKa3aTCJICM. 3ammuchr 4ymuciaa B BHUJIC CYMMBI pa3psaaHbIX
cl1aracMbIX.

UucnoBoe BbIpaKE€HHE. BpIUKMCIIEHHE 3HAYEHUN YHCIOBBIX BBIPAKECHUH; IOPSAIOK
BBIIIOJIHEHUST  JAeWCTBUM. lcmonp30BaHME TPU  BBIYHUCICHUAX MEPEMECTUTENIBHOIO U
COYETATEJIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUSI U YMHOXKEHHMS, PAaCHpPEIeIUTEIbHOIO CBONCTBA
YMHOXKEHUS.

Jlpoou
[IpencraBnenue o npodbu kak crocobe 3anucy yactu BeanIrHbl. OOBIKHOBEHHBIE TPOOH.
[IpaBunbHbBIE U HENpaBUIIbHBIE IpoOK. CMmenanHas po0Ob; MpecTaBlieHne CMEIaHHON JpoOu B
BHJIC HEMPAaBHJIBHON JpOOM W BBIJENCHWE IIETIOW YacTH YHWCIIa W3 HENpaBWILHOW IpoOu.
N3obpaxenue npodeit ToukaMu Ha YUCIOBOM MpsiMmoii. OCHOBHOE CBOMCTBO JipoOu. CokparieHne
npo6eit. [IpuBenenue apodu Kk HoBoMy 3HaMeHaTen0. CpaBHEHHE IpoOei.

CrnoxxeHue ¥ BBIYMTAHHE ApoOeiH. YMHOXKEHHE U jAelieHue apo0eid; B3auMHOOOpaTHbIE
npoou. HaxoxIeHrne 9acTh 1EeNIoTo U IEJIOro IO €ro YacTH.

Hecstuunas 3anuck apooeit. [Ipeacrapinenne AecITHIHON TpoOH B BUJIE OOBIKHO BEHHOM.
N3obpaxenne necATUYHBIX ApoOel TOYKaMM Ha YHUCIOBOM MpsiMoil. CpaBHEHHE ACCSITHYHBIX
poOei.

Apudmernueckue IeHCTBUS C AECATUYHBIMU Apo0siMuU. OKpyriieHue NECATUUHBIX Ipo0eit.

Pewienue mexcmoewix 3a0au
Pemenne TekcToBBIX 3a7ad apudMETHYECKUM CIIOcOOOM. PemreHue normdyeckux 3aaad.
Pemenne 3amau nmepebopoM Bcex BO3MOXKHBIX BapHaHTOB. VICTONMb30BaHUE MPU PEICHUN 3a]1a4
TaOJIMI] X CXEM.

Pemenue 3a/lad, COACpIKAIIUX 3aBUCUMOCTH, CBA3BIBAIOIIHNEC BCIIMUYUHBI: CKOPOCTb, BPpEMA,
PacCTOAHUEC,; IL€HA, KOJINYCCTBO, CTOMMOCTD. E qunauniel HU3MCPCHHA: MACCHI, 06’béMa, OCHBI,
pacCToAHUA, BPEMCHH, CKOPOCTH. CBs13b MCKAY CAMHUIIaMHU NU3MCEPCHU KaH(Z[Oﬁ BCINYHHBI.

Pemenne oCHOBHBIX 3a/1a4 Ha ,I[pO6I/I.
Hpe,Z[CTaBJ'IeHI/Ie JaHHBIX B BUJC Ta6J'II/ILI, CTOJI0YATHIX AuarpamMmm.

Hacnaonan zeomempusn
Harnsanelie npeacraBienus o pUrypax Ha jaoCKOCTH: TOUYKa, IpsMasi, OTPE30K, JIyd, YTOJI,
JIOMaHasi, MHOTOYIOJIbHUK, OKPY’KHOCTb, Kpyr. YToia. IIpsmMoii, oCcTpbIi, TylIOW U pa3BEPHYTHIN

yTJIBL.

I[J'II/IHa OTpPE3Ka, MCTPUUCCKUC CAUHUIBI IJIMHBI. I[.III/IHa J'IOMaHOI‘/’I, NnepuMeTp
MHOTOYT'OJIbHUKA. I/I3MepCHI/Ie " MMOCTPOCHUC YIJIOB C IIOMOIIBIO TPAHCIIOPTHPA.

Harnsaneie npeacraBieHus o purypax Ha INIOCKOCTH: MHOTOYTOJIBHUK; IPSIMOYTOJIbHUK,
KBAaJ[paT; TPEYTOJIbHUK, O PAaBEHCTBE (QUTYD.



N3ob6paxkenue duryp, B ToM yncie Ha kieTdaToi Oymare. [loctpoenue kondurypammii u3
qacTeil mpsiIMOi, OKPYKHOCTH Ha HETMHOBAHHOW M KileTdaToi Oymare. Vcronb30BaHNEe CBONCTB
CTOPOH U YIJIOB NPSAMOYIOJIbHUKA, KBAIpaTa.

[Tnomaas npsAMOYroJbHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 MPSMOYTOJIbHUKOB, B
TOM 4Hciie GUryp, n300pakEHHBIX Ha KJIETYAaTON Oymare.

EnvHune1 namMepeHus miomaim.

Harnspnaele mpexactaBieHuss O  TPOCTPAHCTBEHHBIX — (UTypax: IPSIMOYTOJIBHBIH
napajuienenunesn, KyO, MHOTOrpaHHUKd. M3o00pakeHue MNpocTedIIMX MHOTOIPaHHUKOB.
Pa3Béprku kyba u mnapamienenunena. Co3gaHue Mojenel MHOTOrpaHHUKOB (M3 Oymarw,
IIPOBOJIOKH, IUTACTHIINHA U JP.).

O0BEM MPAMOYroJIbHOTO Napajuienenunena, kyoa. Enunumel namepenus oobéma.

6 KJacc

Hamypanvuwvie uucna
Apudmernueckue IEHCTBUS C MHOTO3HAYHBIMU HATypalbHBIMU YHUCIaMU. YHCIOBBIE
BBIPAKEHUS, NOPAJOK JEHCTBUMN, MCHOJIb30BaHME CKOOOK. Vcrosib30BaHHE MPHU BBIYUCICHUSAX
MNEPEMECTUTCIIBHOTO U COUYECTATCIBHOI'O CBOWCTB CIJIOKEHHS U YMHOXKCHUA, paCpCACINTCIIBHOTO
CBOMCTBa yMHOXEHUsI. OKpYIJICHUE HATYpaJIbHBIX YHUCEIL.

Jlenutenn W KpaTHBIC YHCIIA, HAHMOONBIIMK OOIIMI JEeTWTeIh W HaUMEHbIee oOIiee
KpaTHoe. JIeTuMOCTh CyMMBI M TIPOU3BEICHHMS. [IelieHue C OCTaTKOM.

/lpoou
OObIKHOBEHHAs Ip0Ob, OCHOBHOE CBOMCTBO JIpoOH, cokpamieHue apodeii. CpaBHEeHHE U
yrnopsijounBanue apooeii. Pemienue 3amau Ha HaXO0KJIEHUE YAaCTH OT LIEJIOTO U IEJIOT0 IO ero
yactu. [[poOGHOoe umucino kak pe3ynbrar naenenus. llpencraBienue necsiTHUHON OpoOu B BUIE
OOBIKHOBEHHONH JpoOM M BO3MOXKHOCTh MPEJCTAaBICHUS OOBIKHOBEHHO JApoOu B BUJE
necsiTuyHOM. JlecsaTuunble Apodu U MeTpuueckasi cucrema mep. Apudmernyeckue ASHCTBUS U
YHCIIOBBIE BHIPAYKEHUS C OOBIKHOBEHHBIMH U JECSITUYHBIMU JPOOSIMH.

OtHomenue. [lenenue B JaHHOM OTHOIIeHMH. MacmTab, mponoprus. [IpumeHenue
MIPOTOPLIUNA IPU PEIICHUH 3aay.

ITonsaTue IIponcHTA. Brruucnenue IMpOUCHTA OT BCIIMYHMHBI U BCIIMYUHBI 110 eé IMPOLCHTY.
BLIpa)KeHI/IC IMPOUCHTOB ACCATUYHBIMU ,Z[p065{MI/I. Pemenue 3agau Ha IIPOUCHTHI. BBIpa)KeHI/Ie
OTHOIICHUA BCJIMYHUH B IIPOLCHTAX.

Ilonoscumenvnvie u ompuyamenvuvie YuUcaa
[lonoxurensHsle W oTpuLaTenbHble uucna. lLlemple 4ymcna. Moayns  4wucna,
reoMeTpuyecKasl HHTepIpeTaius Moy yucia. Mzo0pakeHue ynucen Ha KOOPAUHATHOM PSIMOH.
YucnaoBble MPOMEKYTKH.

CpaBHeHI/IC YHUCCII. ApI/ICI)MeTI/I"IeCKI/Ie JENCTBHS C MOJOKUTEIbHBIMU U OTpUHaTCIIbHBIMU
YHCJIaMH.

HpSIMOYFOJ'ILHaﬂ CUCTCMaA KOOPpAHWHAT Ha IJIOCKOCTH. KOOp,Z[I/IHaTBI TOYKH Ha ITJIOCKOCTH,
aGCL[I/ICCEl " OpAvHAaTa. HOCTpOCHI/Ie TOYCK U (I)I/Il“yp Ha KOOpHHHaTHOﬁ IJIOCKOCTH.

Byl(BeHHble 8blpalcenun



[Tpumenenne OyKB [UIs 3alIMCH MaTeMaTUYECKUX BBIPAKEHUH U mpeioskeHuil. CBoiicTBa
apupMeTHUeCKNX NeicTBUN. ByKkBeHHBIE BBIpQKEHUS M UYUCIIOBBIC MOJCTAaHOBKU. ByKBEHHBIE
paBeHCTBA, HAXOXKICHWE HEU3BECTHOrO KoMmmoHeHTa. Dopmynbl; (HopMynsl nepuMerpa u
TUTOIIA/ MPSIMOYTOJIbHUKA, KBaJpaTa, 00bEMa mapajuieNenumnesa u Kyoa.

Pewenue mexkcmoswvix 3a0au
Pemienne TekcToBBIX 3a7ad apuMETHYECKUM CIOocoOOM. Pelenue norudyeckux 3aaad.
Pemrenue 3agau nepeGopom BceX BO3MOKHBIX BAPHAHTOB.

Pewmrenne 3amay, cogeprkamux 3aBUCUMOCTH, CBSI3BIBAIOIINX BEJIUYUHBI: CKOPOCTh, BpEMs,
paccTosiHME; LI€HA, KOJUYECTBO, CTOUMOCTb; MPOU3BOAUTEIBHOCTh, BpEMs, OO0BEM pabOTHI.
Equaunbsl m3MepeHusi: Macchl, CTOMMOCTH; PAacCTOSIHUS, BpeMEHH, CKOpocTH. CBs3b MEXAy
€IMHULIaMU U3MEPEHUS KaXK10 BEJIMUUHBI.

Pemenne 3aaa4, CBA3AHHBIX C OTHOHICHUEM, MPOMNOPHUOHAIBHOCTBIO BCJIWYUH,
IMpoUCHTaMH; PCIICHHUEC OCHOBHLBIX 3a/a4 Ha I[pO6I/I " NPOUCHTEI.

OneHka U IpUKHIKA, OKPYTJIEHUE pe3ylbTara.
CocraBieHne OyKBEeHHBIX BHIPAKEHUH MO YCIOBHIO 33a4H.

[IpencraBienre AaHHBIX ¢ MOMOIIBIO Tabmui U auarpamm. CrtonOuaTeie AMAarpaMMBbl:
YTEHUE U NOCTpOoeHUE. UTEeHNE KPYroBbIX JUArPaMM.

Haznaonan zeomempus
Harnsanueie npencrasienus o purypax Ha INIOCKOCTU: TOYKA, MIpsiMasi, OTPE30K, JIyd, yroJ,
JIOMaHasi, MHOTOYT'OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY)KHOCTb, KPYT.

B3aumHoe pacronoxkeHue ABYX MpPSIMBIX Ha IUIOCKOCTH, MapajulelibHble MpsIMBIE,
MepIeHIUKYIApHbIe NpsiMble. 3MepeHue paccTosiHUM: MEXIy ABYMsS TOYKaMHU, OT TOYKH JIO
NpSAMOM; JJIMHA MapIIPyTa Ha KBAIPATHOM CETKE.

N3mepenne u mocTpoeHHE YrioB C MOMOIIbIO TpaHCIOpTHpa. Buuabl TpeyroibHUKOB:
OCTPOYTOJIbHBIA, MPSMOYTOJbHBIM, TYIOYIOJIbHBIA, paBHOOSAPECHHBIH, PaBHOCTOPOHHUI.
YeTbIpEXYTroJbHUK, IPUMEPHI YETHIPEXYTOIBHUKOB. [IpAMOYronpHUK, KBaJpaT: UCHOIb30BaHUE
CBOICTB CTOpOH, yIJIOB, AuaroHaineil. 3zo0paxenue reomerpuueckux (Gpuryp Ha HEIMHOBAHHOM
Oymare c HCIOJb30BaHHEM LMPKYJS, JUHEHKH, YrojdbHUKa, TpaHcroprtupa. [loctpoenus Ha
KJIeT4aToil Oymare.

[Tepumerp MmHOrOyronsuuka. [lonstue muomaay GUrypbl; €IMHUIBI U3MEPEHUS ILTOMIAIN.
[Tpubmmk€nHoe U3MepeHue mionaay Guryp, B ToM 4ucie Ha KBajpaTHoi ceTke. [Ipubmmkénnoe
M3MepeHue ATUHBI OKPYKHOCTH, IIOIAAHN Kpyra.

Cummerpusi: ILeHTpalbHas, oceBas W 3epKaibHass cuMmMmerpuu. I[loctpoenue
CUMMETPHUYHBIX (QUTYD.

Harnsanele npencTaBieHUs O TMPOCTPAHCTBEHHBIX (UIypax: Mapajuiesenunesn, Kyo,
npu3Ma, TUpaMmuia, KOHyC, IUIUHApP, map u chepa. V3o0pakeHne NpoCTpaHCTBEHHBIX (QUTYD.
IIpumepsl  pa3BEPTOK MHOIOTPaHHMKOB, LWIMHIApa M KoHyca. Co3maHue Moneneu
HNPOCTPAHCTBEHHBIX (GUryp (13 Oymaru, MpOBOJIOKH, IUIACTHIIMHA U JIP.).

[Tonsitne o00BEMa; eauHHUNBI U3MepeHUss o00bEMa. OO0BEM  MPSIMOYTOIBLHOTO
napajuieNenumnena, Kyoa.



TEMATHYECKOE IINTAHUPOBAHUE «MATEMATHUKA)»

5 KVIACC
Ne HaumenoBanne  pasgenoB  u  tem | KonmdecTBo 4acoB
wn HpOTpamMat Bcero Kontponshsie | IIpakruueckue
paboThI paboThl

1 Harypanpnbie  umcna.  [leiictBust ¢ | 43 2
HATypaJbHBIMU YUCIAMHU

2 Harmsnnas  reomerpus.  Jlunum  Ha | 12 2
TIOCKOCTH

3 OOBIKHOBEHHBIE IpOOU 48 2 1

4 Harnsnaas reomerpust. MHOTOYTOJIBHUKH 10 1 1

5 Jlecsatuansie npobu 38 2

6 Hamsnnas reomerpus. Tena u ¢urypst B | 9
POCTPAHCTBE

7 IToBTOpenue n 06001ICHNE 10 1
OBIIEE KOJIMYECTBO YACOB IIO | 170 8 5
I[TPOI'PAMME

6 KJIACC
Ne HaumenoBanne  pazgenoB  u  tem | KonndectBo yacoB
W TPOTPAMMET Bcero Kontponeueie | [IpakTuueckue
paboThI paboThI

1 Harypanbubie  ymcna.  JleiictBus ¢ | 30 2
HaTypaJbHbIMH YHCIIAMU

2 Harmsignast  reomerpusi.  Ilpsimpie  Ha | 7
TUIOCKOCTH

3 Hpobu 32 2 1

4 Harnsnnas reomerpus. Cummerpus 6 |

5 Bripaxkenus ¢ GykBamu 6 1

6 Pasnen 6. Hamanuas reomerpust. @uryper | 14 1
Ha IUIOCKOCTH

7 [TonoxutenbHble U oTpunarenbHble yncaa | 40 2

8 [IpencrasBineHne 1aHHBIX 6 1 1

9 Harmannas  reomerpus.  @urypst B |9 1
IPOCTPAHCTBE




10 IToBropenue, 0600meHue, cucremaruzamus | 20 1

OBILEE KOJMYECTBO YACOB IIO | 170 9 5
ITPOI'PAMME

IJIAHUPYEMBIE NPEJMETHBIE PE3YJILTATEI OCBOEHHUS
MMPUMEPHOI1 PABOYEI ITPOTPAMMBI KYPCA
(IO T'OJIAM OB YYEHMUS)

OcBoenune ydaeOHOTO Kypca «MaremaTnkay B 5 — 6 Kjaccax OCHOBHOM HIKOJIBI JJOJDKHO
obOecnieunBaTh JOCTHKEHHUE CIEAYIOIMINX IPEIMETHBIX 00pa30BaTeIbHbIX PE3YJIbTAaTOB:

5 kjaace

Yucna u évluucnenHus
m [lonnmarte n IMpaBHUJILHO y1'IOTp66J'I${TI> TCPMHUHBLI, CBA3aHHBIC C HATYpaJIbHBIMU YUCJIaMHU,
OOBIKHOBEHHBIMU U JACCATUYHBIMU I[pO6$IMI/I.

m CpaBHUBaTh U YINOPSIOYMBATh HATypalbHbIE YHCIA, CPAaBHUBATh B MPOCTEHIIMX
ciydasix OOBIKHOBEHHBIE IpoOH, necsThuuHble IpoO6u. COOTHOCHUTH TOUKY HAa KOOPAMHATHOM
(4ncioBOM) IPSIMOM € COOTBETCTBYIOIIUM €1 UHCIIOM U M300pakaTh HaTypalibHbIE YHCIIa TOUKAMHU
Ha KOOPAMHATHOM (YHCIOBOI) IPSIMOMA.

m BeinonHsaTts apudmeTrnueckrue AeHCTBUS C HaTypaJbHBIMU YHCIaAMH, C 0OBIKHOBEHHBIMU
OpoOSIMH B MPOCTEUIINX CITydasiX.

] BoInonHATh IpOBEpKY, IPUKUAKY pe3yJbTaTa BRIYUCICHUN.
] OxpyriiTh HaTypaibHbIE YHCTIA.

Pewenue mexcmoewix 3a0au
m Pemareh TekcTOBBIC 3a7aud  apU(PMETHYECKUM CIOCOOOM W C  TIOMOIIBIO
OpraHW30BaHHOTO KOHEYHOTO Iepedopa BCeX BO3ZMOKHBIX BAPUAHTOB.

Pemate 3aaa4u, coacpKaue 3aBUCUMOCTH, CBA3BIBAIOIINE BCIIUYNHBI:
CKOPOCTB, BpEMs, paCCTOAHUC, LICHA, KOJINYCCTBO, CTOUMOCTD.
m VMcnomnb3oBaTh KpaTKUEC 3alluCH, CXEMBbI, Ta6J'II/II_IBI, 0003HAYEHHST IIpyu pCHICHHUU 3a/1a4.

m Ilonp30BaTbCsl OCHOBHBIMHM €IWHHUIIAMU HU3MCPCHUA: LICHBI, MAaCChbl; PACCTOsHH,
BPEMCHHU, CKOPOCTH; BBIPAXKATb OJAHN CAUHHUIIBI BEJIMUUHBI YCPE3 APYTIUC.

| HSBJ’I@K&TL, aHaJIM3UPOBAaThb, OLICHHUBATDH I/IH(I)OpMaI_II/IIO, MMPpEACTAaBJICHHYIO B Ta6J'II/II_IC,
Ha CTOJIOYaTOM AuarpaMmme, HUHTCPHPCTUPOBATL IMPEACTABIICHHLIC HAHHBIC, HCIIOJbB30BATH
JAHHBIC ITPpU PCIICHUU 3a1a4.

Hacnaonan zeomempusn

» [Tonp3oBathes FCOMCTPUYCCKUMU TIOHATUAMU: TOUYKA, IpsAMas, OTPEC30K, JIy4d, YToJl,
MHOT'OYTI'OJIBHUK, OKPY’KHOCTb, KPYT.

m [IpuBOoaUTH MpUMeEpPHl 0OBEKTOB OKPYXKAIOIIEI0 MUpPA, UMEIOMUX (HOPMY H3YYEHHBIX
reoOMEeTpUYECKUX (QUryp.



m lcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYKO C yIjamMH: BEpLUIMHA CTOpOHA; C
MHOTOYI'OJIbHUKAMHU: YroJl, BEPILINHA, CTOPOHA, IMAaroHajlb; C OKPYXHOCTbIO: paguyc, AUAMETD,
LIEHTD.

m M300paxars M3yueHHBIE T€OMETpHUYecKHe (UTYphl Ha HEITMHOBAHHOM W KIETYATON
Oymare ¢ MOMOIIBIO IUPKYJIS U IMHEHKH.

m HaxoauTh UIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C MOMOIIBIO JIMHEUKH,
CTPOUTDH OTPE3KH 3aJaHHOU JITTMHBI, CTPOUTH OKPYKHOCTH 33JJaHHOTO Pajinyca.

m lcrosnb30BaTh CBOMCTBA CTOPOH W YIVIOB IIPSMOYIOJIBHMKA, KBaapara Ul HX
IIOCTPOEHHUSI, BBIYMCIICHUS TUIOIAAN U IIEPUMETPA.

m Bpiuucisats nepuMerp U Iiomaab KBajapara, npsiMOyrojbHUKa, GUIyp, COCTaBIEHHBIX
13 NMPSAMOYTOJIbHUKOB, B TOM uncie Gpuryp, n3o0pak€HHBIX Ha KieTyaTol Oymare.

m Ilonmp30BaThCs OCHOBHBIMH MCTPUYCCKUMHU CAWMHUIAMH U3MCPCHUA JJIWHBI, IJIOMIAaN;
BbIpaXaTb OJHU CAWHUIBI BEJIMYHNHBLI YCPE3 APYyTHUC.

] PacnioznaBate napasuienenumnes, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO:
BEpIIMHA, peOpO I'paHb, U3MEPEHUST; HAXOAUTh U3MEPEHUS Napaslieienunena, Kyoa.

m Beraucsats 006EM KyOa, mapauiesienure/ia mo 3alaHHbIM U3MEPEHUSM, TT0JTb30BaThCS
eAMHUIIAMHU U3MEPEHHS 00BhEMa.

m PemaTe HecI0KHBIC 3aaa4u Ha USMCPECHUEC IT'COMETPHUICCKUX BCIUYHNH B IMPAKTHUYCCKUX
CUTyallMsiX.

6 KJjacc

Yucna u évluucnenun
m 3HaTh U IOHUMAaTh TEPMUHBI, CBSI3aHHBIE C PA3IMYHBIMU BUAAMH YHCET U CIIOCO0AMU HX
3aMMcy, NePexXoUTh (€CIIH 3TO BO3MOXKHO) OT OJIHOM (POPMBI 3aIlKCH YKcia K IPYTOu.

| CpaBHI/IBaTB U yrnopsaao4yuBaTh LECJIBIC 4YHCIIa, OOBIKHOBEHHEIE U JCCATHUYHBIC I[pO6I/I,
CpaBHHBAThb YMCJIda OJHOI'O U PA3HbIX 3HAKOB.

| BBIHOJ'IH?[TB, Couc€Tasd YCTHBIC M IMHCHbMCHHBIC HpI/IéMH, apI/I(bMCTI/I‘IeCKI/IC HeﬁCTBHH C
HaTypaJlbHbIMU U  HOCJIBIMH  YHCJIAMHU, OOBIKHOBEHHBIMH U JCCATHUYHBIMHA ,I[pO6$IMI/I,
IMOJIOKUTCIIbHBIMHA X OTPULATCIIbHBIMU YU CIIAMU.

] BoruncnaTe 3Hau€HUS YUCIOBBIX BBIPAKEHUH, BBIMOJNHSITH MPUKHIKY H
OIICHKY pe3yJIbTaTa BEIYUCIICHHIT; BBHITIOJIHATEH MPeoOpa30BaHuUs YHUCIOBBIX BEIPAKCHHM Ha
OCHOBE CBOICTB apu(h)METUUECKHX JCHCTBUM.
COOTHOCUTh TOYKY Ha KOOPAMHATHOW MPSMOM C COOTBETCTBYIOIIMM €l 4YHCIOM U
M300paxaTh YMCiIa TOYKaMH Ha KOOPIAMHATHOM MPSMOM, HAXOJUTh MO Ty/Ib YHCTIA.

m COOTHOCHTH TOUKH B HpHMOYTOHBHOﬁ CUCTEMC KOOpJAUHAT C KOOPpANHATAMHA 3TOM TOYKH.
u OKPYFJ'IHTL OCJIbIC YUCJIa U ACCATUYHBIC I[pO6I/I, HaXO0IUTb HpI/I6J'II/I)KeHI/ISI YHUCCII.

Yucnoevie u 6yK88HHble 6blpaINCeHUA
m [lonnMmats u yHOTpCGJI}ITB TCPMHHBI, CBA3aHHBIC C 3aIlIUCBIO CTCIICHU YHCJIa, HAXOIUTh
KBaaparT u Ky6 qucCiia, BBIYUCIIATh 3HAYCHU A YU CIIOBBIX BBIpa)KCHI/II\/'I, CoACpKaUX CTCIICHU.



m [loap30BaThCs IMpU3HaKaM¥ JCJIUMOCTHU, paCKIAAbIBATh HATYPAJIbHBIC YU CJIa HA IIPOCTHIC
MHOXKHNTCIIN.

| Ilonp30BaThCs MaCH_ITaGOM, COCTAaBJIATH IMPOIIOPUHU U OTHOLICHUS.

m lcmosb3oBaTh OYKBBI Ui OOO3HAYCHHWS YMCENl TPU 3alMCH  MaTEMaTUYECKHUX
BBIPKCHUH, COCTABIATh OYKBEHHBIC BBIpXEHUS U (HOPMYIIBI, HAXOIUTH 3HAYCHUS OYKBEHHBIX
BBIPAKCHUH, OCYIIIECTBIISAA HEOOX0IMMBIE TIOJICTAHOBKH U TIPE0Opa30BaHUSL.

] HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewenue mexkcmoewvix 3a0au
m Pemrate MHOTOIIIaroBbI€ TEKCTOBBIC 3a/1a4U apU(PMETHUUECKUM CTIOCOOOM.

| Pemrate 3aaa4u, CBA3aHHBIC C OTHOLICHUCM, HPONOPIHMOHAIBHOCTBIO BCJIMYHH,
MMpOUCHTaMH,; p€ilaTb TP OCHOBHLIC 3a/Ia4X Ha I[pO6I/I " NPOUCHTHI.

m Pemars 3amaum, coaeprkamine 3aBUCUMOCTH, CBA3BIBAIOIIME BEJIMYUHBI: CKOPOCTH,
BpeMsl, PAacCTOSIHHUE, II€HAa, KOJIMYECTBO, CTOMMOCTH; MPOW3BOJUTEIHLHOCTh, BpeMs, 00BEMa
paboTHI, UCTIONIB3YST apuMETHUUECKUE IEHCTBUSI, OIEHKY, IPUKUKY; TOJb30BAThCS EAMHUIIAMHU
U3MEPEHUST COOTBETCTBYIOIIUX BEJIUYUH.

m CocraBiiaATh OyKBEHHBIE BBIpAXEHHS IO YCIOBHIO 3a1add. M3Biekats MHPOpMAIUIO,
MpPE/CTaBJICHHYI0 B Tabmuuax, Ha JIMHEWHOM, cTos04aroil WM KpYroBoW AuarpamMmax,
MHTEPIPETUPOBATH MPECTABICHHBIEC JaHHBIC; UCIIOIb30BATh JaHHBIC [P PELICHNN 3aJa4.

m [IpencraBnars nHGOPMAILIUIO C TOMOIIBIO TaOHUII, TMHEWHON M CTOJI0YATON TUarpamm.

Haznaonan zeomempus

+ IIpuBoauTH MPUMEPHI 00BEKTOB OKPYKAIOMIET0 MUPA, UMEIOMIUX POPMY
M3Y4YEHHBIX T€OMETPHUYECKHX TIOCKUX U MPOCTPAHCTBEHHBIX (QUTYp, TPUMEPHI PaBHBIX U
cuMMeTpuyHbIX Guryp. M300paxars ¢ NOMOUIbIO LIUPKYIIS, TUHEHKHU, TpaHCIOPTUPA Ha
HEJIMHOBAHHOM M KJIeT4aToi OyMare U3ydeHHbIE IJI0CKHE FreoMeTprueckue GUrypol u
KOH(pUTrypanuu, CHMMETpUYHbIE (QUTYPBI.

+ Ilonp30BaThCs IrCOMETPUUCCKUMU ITOHATUAMUA: paBEHCTBO (1)I/Il"yp, CUMMCETPUA,;
HCII0JIB30BaTh TCPMUHOJIOTHIO, CBA3AHHYIO C CI/IMMeTpHeﬁl OCbhb CUMMETPUH, LICHTP
CUMMCTpPHH.

m HaxoIuTe BENUYUHBI YTJIOB MU3MEPEHUEM C MOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aJJaHHOM BETTMYMHBI, [TOJIb30BATHCS IIPU PEILICHUH 3a/1a4 IPayCHON MEepOoil yrioB; paclio3HaBaTh
Ha YepTeKax OCTPBIN, MPSIMOH, pa3BEPHYTHIN U TYIOU YIIIbI.

m Briuncnsats JUINHY HOMaHOP’I, NEpUMETP MHOI'OYT'OJIbHHKA, IMOJIb30BATHCA CAWHULIAMU
HU3MEPCHUA UINHBI, BBIPAKATh OJHU €ANHUILIBI U3BMCPCHUSA JIIMHBI UCPE3 APYTUcC.

u HaXOILI/ITL, HCIIOJIb3YA qepTéxchIe HHCTPYMCHTBHI, paCCTOAHUA: MCKAY ABYMS TOYKaMU,
OT TOYKH J0O HpHMOﬁ, JUIMHY IIYTU Ha KBaﬂpaTHOﬁ CCTKC.

m BbuucaaTts mwiomans GUryp, COCTaBIEHHBIX U3 MPSIMOYTOJBHHUKOB, MCIIONIH30BATh
pazbueHre Ha MPSMOYTOJIbHUKH, Ha paBHble (UTYpHI, JOCTpawBaHUE A0 MPSMOYTOJIbHUKA;
MOJIb30BAaThbCsl OCHOBHBIMU €IUHUIIAMH HM3MEPEHHUs TUIOMIATH; BbIpaXaTh OJHU EIMHHIIBI
M3MEPEHUS TUIOLIAAH Yepe3 ApyTHe.

m Pacnio3HaBaTh Ha MOACISX U I/I306pa)KCHI/I}IX nupamMuay, KOHyC, HUJINHIAP, UCIIOJIB30BATh
TCPMHUHOJIOTHUIO: BCPIINHA, pe6po, I'paHb, OCHOBAHUC, pa3BépTI<a.



m /I300paxarp Ha KJIeT4aTON Oymare MpsiMOYTrOJIbHBIN MMapauieenuIe.
m Bomuucnare 00b€M  IPSIMOYTOJNIBHOTO Tapajulefienunena, Kyda, I0JIb30BaThCs
OCHOBHBIMH CAWMHUIAMH HU3MCPCHUSA O6’béMa; BbIpaKaTb OJHW CAWMHUIBI U3MCPCHUA 00BéMa

4yepes apyrue.

m Pemare HECI0XKHEIC 3aa4u Ha HaxO0XJACHUC TICOMCTPHYCCKHUX BCIWYHUH B
IMPAKTUYCCKUX CUTYyalUAX.

PABOYAS NIPOTPAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7
-9 KJIACCBI

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

Anre0Opa sBISIETCS OJHMM W3 OTIOPHBIX KYPCOB OCHOBHOW MIKOJIBI: OHa OOecTieuyrBaeT
W3ydeHHe APYruX MUCIHIUINH, KaK €CTECTBEHHO-HAyYHOTO, TaK M TYMaHHUTApHOTO IHUKIIOB, €&
OCBOEHHE HEOOXOMMO JUTsl TTPOAOIDKEHHS 00pa30BaHMs U B IOBCETHEBHOM KU3HU. Pa3zButHe y
oOyJaromuxcss HAayYHBIX MPEICTABICHUNA O TPOUCXOKICHUHW M CYIIHOCTH alreOpandecKux
abcTpakiui, crocode oTpa)xxeHUs MaTeMaTHUECKO HayKoW SIBIEHUI U MPOIIECCOB B MPUPOJIE U
oOrmiecTBe, pOJIM MaTeMaTHYECKOTO MOJCIHPOBAHUS B HAYYHOM MO3HAHWU M B TIPAKTHKE
CTIIOCOOCTBYET (POPMHUPOBAHHUIO HAYIHOT'O MUPOBO33PECHUS U KAYECTB MBIIIJICHUS, HEOOXOIUMBIX
JUTSL aanTalii B COBPEeMEHHOM MHdpoBoM oOmecTBe. M3ydeHne anreOpbl €CTECTBEHHBIM
00pa3zoM obecreunBaeT pa3BUTHE YMEHUsI HAOII01aTh, CPABHUBATH, HAXOJAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
NeUCTBUS U BBIBOJBI, GOpMYIHpPOBaTh yrBepxkaeHUd. OcBoeHue Kypca aiaredpbl odecredrBaeT
pa3BUTHE JIOTUYECKOTO MBINIJICHUS OOyJalolmIMXCS: OHU HCIOJB3YIOT JEAYKTUBHBIE U
WHIIYKTUBHBIC DPACCYXICHHS, 0000IECHNE M KOHKPETU3AIMI0, aOCTparupoBaHWE W AHAJIOTHIO.
OOyuenue anrebpe MpeArnosiaracT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBHOM NIEATETLHOCTH
oOyuaronuxcs, Mo3TOMY CaMOCTOSITEIbHOE PEUICHHE 3a/lad €CTECTBEHHBIM 00pa3oM SBISIETCA
peanuzanuen 1esTeIbHOCTHOTO IPUHLIKIIA O0yYeHUSI.

B cTpykType nporpaMmmel yueOHOTO Kypca «Airedpa» 0OCHOBHOM IIKOJIbI OCHOBHOE MECTO
3aHMMAIOT COJIEP)KATEIbHO-METOMYECKHUe IMHUU: «Hucna 1 BeIUMCICHUSD»; «Anrebpandeckue
BBIpOKEHU»; «YpaBHEHUS] U HepaBeHCTBa»; «DyHkium». Kaxmas u3 3TUX cojaepKaTeabHO-
METOJUYECKUX JIMHUN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET MU3Yy4eHHUsS Kypca, €CTeCTBEHHBIM
o0pa3oM meperieTasich ¥ B3aUMOJICHCTBYS ¢ JAPYTUMU €ro JIMHUSMU. B Xozme u3ydenus kypca
00y4aroUMMCsl IPUXOIUTCS JIOTUYECKH PACCYXAAaTh, UCHOIB30BaTh TEOPETUKOMHOKECTBEHHBIN
S3bIK. B CcBsA3M ¢ 3TUM 11enecoo0pa3Ho BKIIIOYUTH B MPOTPaMMy HEKOTOpPbIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOIIME BCE OCHOBHBIE pa3Jieibl MaTEMaTHUECKOTO 00pa30BaHUsl U CHOCOOCTBYIOIIHE
OBJIAJICHUIO 00YUYaIOIIMMHUCS OCHOB YHUBEPCAILHOTO MaTeMaTHUeCKOro si3bika. Takum o0pazom,
MOXXHO YTBEp:KJaTh, YTO COJEPKATEIbHOM M CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Aunredpay
SIBJIIETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanne JuHHH «YuClia W BBIUUCICHUS» CIY)KUT OCHOBOW JUIS JAJIbHEHIIIEro
U3yUYeHHs] MaTEeMaTHUKU, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIUXCS JIOTHUECKOTO MBIIICHHS,
(OPMUPOBAHHIO YMEHHSI TIOJB30BAThCS AITOPUTMAMHM, & TAK)KE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX ISl MMOBCEIHEBHOW JKM3HU. Pa3BUTHE MOHATHS O YHCIE B OCHOBHOM
IIKOJIE CBSI3aHO C PANUOHAIBHBIMH M HPPAUOHAIBHBIMH YHUCIIaMH, (OPMHPOBAHUEM
MPEJCTAaBICHHUI O JICHCTBUTEIILHOM YKCIIe. 3aBEPIICHUE OCBOCHUS YHUCIIOBOM JIMHUUA OTHECEHO K
cTapiuieMy 3BeHy 00IIero oopa3oBaHHsI.

Co;[epncaHHe ABYX aJIFeraI/I‘{eCKI/IX JIUHUNA — «Aﬂre6pa1/1qecxne BBIPAXKCHUA» U
«YPaBHCHI/Iﬂ 1 HCPABCHCTBa» CHOCO6CTByeT (I)OpMI/IpOBaHI/IIO y o6yqa10umxc;1 MaTeMaTHYICCKOT'O
arirapara, HCOGXOI[I/IMOI‘ 0 U1 peIICHUA 3aJa4 MATCMAaTUKH, CMCIKHBIX IIPEAMETOB U INPAKTUKO-



OPUEHTUPOBAHHBIX 3a7ady. B OCHOBHOHM IIKoie y4eOHBI MaTepuayn TPYNIUPYETCs BOKPYT
panMoOHANBHBIX BBIpAXEHUH. AJredpa JAEMOHCTPUPYET 3HAUCHHE MAaTEeMAaTUKU KakK s3bIKa IS
IIOCTPOCHUSI MAaTEMATUYECKUX MOJEIIEH, ONMCAHMS IPOLECCOB U SIBJICHUHM peallbHOro Mupa. B
3agaun oOydeHus anredpe BXOIAT TaKKe AajbHEHIee pa3BUTHE AITOPUTMUYECKOTO MBIIIIICHHS,
HE00X0MMOTO, B YAaCTHOCTH, JJISI OCBOCHHUS Kypca HMH(GOPMATHKH, M OBJIAJCHUE HaBBIKAMHU
JCTYKTUBHBIX paccyxkaeHuii. [I[peoOpa3oBanne CUMBOJIBHBIX JOPM BHOCUT CBOH crie(hUICCKUit
BKJIJ] B pPa3BUTHE BOOOpaKEHUs, CIOCOOHOCTEN K MAaTeMaTHYECKOMY TBOPYECTBY.

Conepxanne  (QyHKIMOHAIBHO-TpAaQUYECKOW JIMHUW  HAIEJICHO Ha  TIOJYYCHHE
IIKOJFHUKAMH 3HAHUN O (QYHKIUAX KaK BaXHEHIIEH MaTeMaTHUYECKOW MOJIEIH ISl ONMCAHUS U
HCCe0BaHuUsl Pa3HOOOPa3HbIX MIPOIIECCOB U SIBJICHUH B mpupoje U obmiectBe. M3yueHnue 3toro
Marepuaiga CIOCOOCTBYET pPa3BUTHIO Yy OOYYaIOIIMXCS YMEHHS HCIIOJIB30BaTh pPa3IUYHbIC
BBIPA3UTEIIbHBIE CPEICTBA SI3bIKA MaTEeMaTHKU — CJIOBECHBIC, CHMBOJIMUECKHE, Tpaduyueckue,
BHOCHUT BKJIaJl B (pOpMUpPOBaHUE MPEACTABICHUHN O POJIM MATEMATHUKH B PA3BUTHU [IUBUIN3ALNAN U
KYJIbTYpHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMY TiaHy B 7 — 9 kjaccax u3y4aeTcss ydeOHBIM Kypc «Aurebpay,
KOTOPBIH BKIIFOYAET CIIEAYIOIINE OCHOBHBIC DPa3leNibl colepkaHus: «Yuciaa M BBIYMCICHUS,
«AnredpanyecKue BRIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKITUN.

VY4eOHbIi TU1aH Ha U3y4YeHue anreopsl B 7 — 9 kiaccax OTBOJUT He MeHee 3 ydeOHbIX 4acoB
B HEJENIO B TEUEHHE KaXJOro roja oOydeHus, BCEro 3a TpH rojga oOydeHus — He meHee 306
Y4€OHBIX YacoB.

COJAEP KAHHUE YYEBHOI'O KYPCA (IIO 'OJAM
OBYYEHMUA)
7 Kjacce

Yucna u eébiuucieHus

PanuonaibHbIe YHCIa
JlpoOn OOBIKHOBEHHBIE M JECATHYHBIC, MEPEXO] OT OMHOW (GopMbI 3amucu npobel K
npyroi. [ToHsATHE palMOHAIBLHOTO YKCIIA, 3alUCh, CPABHEHHUE, YIOPSIOUYMBAHUE PAIMOHAIBHBIX
yucen. ApudmeTndeckue ACHCTBUS ¢ pallMOHAIBHBIMK YnciaaMu. PereHue 3amad U3 peaabHOU
MPaKTUKHU Ha YaCTH, HAa JPOOH.
CreneHb ¢ HaTypaJbHBIM IMOKa3aTeJeM: ONpeAeNieHre, mpeodpa3oBaHuE BhIPAXKEHUN Ha
OCHOBE OIIPE/ICIICHHSI, 3aITUCh OOJIBIITUX YHCE]I.

[IporeHThI, 3aNIMCh IPOLICHTOB B BUJE APOOH M APOOH B BUJIE MTPOIICHTOB. TpH OCHOBHBIC
3a/1a4 Ha MPOIICHTHI, PEIICHUE 3a/1a4 U3 PEabHON MPAKTHKHU.

HpI/IMeHeHI/IC MMPU3HAKOB ACIIMMOCTH, PA3JIOKCHUEC HA MHOKHUTCIIN HATYPAJIbHBIX YUCCII.

PeanbHbie 3aBUCHUMOCTH, B TOM YUCJIC HpssMas u 06paTH8.H
MMpONMOPIHHUOHAIIBHOCTH.

Anzcebpauueckue vlparxcenus

IlepemeHnHbIe, YUCIOBOE 3HAUEHUE BBIPAKEHUS C MEepeMEeHHOW. JlomycTiMble 3HAUYEeHUs
nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEX/Ty BETMUYNHAMU B BHUJIe GOpMYIIbl. Beruncienus
o opmymnam.



[IpeoOpazoBanre OYKBEHHBIX BBIPAKCHUH, TOKICCTBEHHO PaBHBIC BBIPAKCHUS, IPaBUIa
npeoOpa3oBaHus CyMM U MPOU3BENICHH, TPABUIIA PACKPBITHS CKOOOK M MPUBEACHUS MOA00HBIX
CJIaracMblX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTEIEM.

OI[HO‘-IJIGHI)I 1 MHorouwieHsl. CTerneHb MHOTOYJIEHA. CJIO)KGHI/IG, BBIYUTAHUC, YMHOXCHUC
MHOTI'OYJICHOB. q)OpMYJII)I COKpaHIéHHOFO YMHOXCHUA: KBaApaT CYMMbI M KBaJpaT pPasHOCTH.
®opmysia pa3HOCTH KBaJIpaToB. Pa3nokeHre MHOrOWIEHOB HA MHOKHUTEIIH.

Ypasnenusn
VYpaBHeHME, KOPEHb YpaBHEHMsI, ITpaBuiia MpeoOpa30BaHUs YpaBHEHHUS, PaBHOCUIBHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIIO KOpHEH JIMHEHHOTO YpaBHEHMS,
pelieHre JHMHEWHBIX ypaBHeHMH. CocTaBieHHME ypaBHEHHH 10 YCIOBHUIO 3ajaud. PemieHue
TEKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUN.

JluneiitHoe ypaBHEHHE C JIBYMs MEPEMEHHBIMU U ero rpaduk. Cuctema JABYX JMHEHHBIX
ypaBHEHUW C ABYMsI TIepeMEHHBIMHU. PeleHue cucreM ypaBHEHHWN CHOCOOOM TOJICTaHOBKH.
[Tpumepsl penieHns TEKCTOBBIX 3a7a4 C MOMOIIBIO CUCTEM YPaBHEHHIA.

Koopounamut u cpagpuxu. @ynkyuu
Koopaunara toukn Ha npsMoi. UwncnoBble NMPOMEXYTKH. PaccTostHue mexnay AByMs
TOYKaMU KOOPJMHATHOU MPSMOiA.

[IpsimoyronpHas cuctemMa koopauHat, ocu Ox u Oy. Abcumcca W OpauHATa TOYKH HA
KoOpauHATHOHU TuiockocTu. [Ipumeps! rpadukos, 3aqaHHBIX popMyTamMu.

Utenue rpaduKoB peaibHBIX 3aBUCHMOCTEH.

[Tonsatue ¢ynkumu. ['paduk ¢ynkmuu. CpoiictBa ¢yHkiui. JluHeitHas dyHKusa, e
rpaduk. ['padudeckoe penieHne TMHEHHBIX YPAaBHEHHH M CHCTEM JIMHEWHBIX YpaBHEHUH.

8 kiaacce

Yucna u évluucnenun

KBanpatusiii xopenp u3 umucna. [lonstue o0 wuppauvoHanbHOM uucie. JlecATudHbIe
NpUOIHKEHUS UPPAMOHANBHBIX uncen. CBolcTBa apuMETHUECKHX KBAJPATHBIX KOPHEH U MX
MpUMEHEHHE K MNpeoOpa30oBaHHUIO YMCIOBBIX BBIPAKEHUUW W BbIYMCICHUSIM. [leficTBUTENbHBIC
qucha.

CreneHs ¢ LIEJIBIM MOKa3aTelieM U €€ CBOMCTRA. CTaHI[apTHaH 3aI1ucCh 4ucia.

Anzebpauueckue vlparxcenus
KBanpatHblii TpéxusieH; pa3nokeHrne KBapaTHOTO TPEXUWIeHA Ha MHOKHUTEIH.

AnreOpandeckast J1poOb. OcHOBHOE CBONCTBO anrebpanyeckoi apobu. CroxeHue,
BbIUMTaHNE, YMHOXKEHUE, JIeIeHUE aaredpandeckux Apooeil.

PammmonansHabie BBIPAXKCHUSA U UX HpeOGPaSOBaHI/IC.

Ypasuenusn u nepasencmea
KBanpatHoe ypaBHeHue, popMysa KOpHEH KBaJpaTHOTO ypaBHEHUS.



Teopema Buera. Pemenue ypaBHEHUI, CBOJSIIMXCS K JIMHEHHBIM M KBaJPaTHBIM.
[Ipocteiimme qpoOHO-palMOHATILHBIE YPAaBHEHHUSL.

I'paduueckas MHTEpHIpETALIUS YPAaBHEHUN C JBYMS MEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YPaBHEHUH € IByMs IEpEMEHHBIMU. [IprMephl pelieHns CuCTEM HEJIMHEWHBIX YPAaBHEHHUN C ABYMs
IIEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIoCOOOM.

YUucnoBble HEpaBEHCTBA M HUX CBoOMcTBAa. HepaBeHCTBO ¢ OJHOW TEPEMEHHOM.
PaBHOCUNbHOCTE HepaBeHCTB. JIMHeliHble HepaBeHCTBa € OJHOW nepeMeHHoM. Cucremsl
JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

Dynkyuu
[lonstne dynkuuu. O6nacTh onpeneneHnus 1 MHOKECTBO 3HaueHul pyHkimu. CrnocoObl
3aaHus QyHKITUH.

I'paduk ¢pynkumun. Urtenue cpoiictB pyHkiuu no e€ rpaduky. IIpumeps! rpaduxos
(GYHKIHM, OTpaXkaroUINX peaJbHbIe MTPOLECCHI.

OYHKIMH, ONMUCHIBAIOIIME MPSIMYI0 U OOpaTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, HX

— 2 3 o
rpapukn. Oyskmum y AV ALY X, V= x|. Tpadpudeckoe pelleHHe ypaBHEHHH 1
CUCTEM ypaBHEHMII.

9 kjacc
Yucia u épluuciienus

JlelicTBUTEIbHBIE YHCIA
PannonanbpHble yncna, UppalloOHaIbHBIE YHCIIA, KOHEYHbIE U OECKOHEYHbIE IECATUUHbBIC
npobu. MHOXECTBO JeMCTBUTEIbHBIX WYHUCEN; JACUCTBUTEIbHBIE YHCIA KaK OECKOHEUHBIE
JecsITUYHbIe ApoOu. B3anMHO 0/1HO3HAYHOE COOTBETCTBUE MEKy MHOKECTBOM JCHCTBUTEIHHBIX
YUCcell U KOOPJUHATHON IIPSIMOM.

CpaBHeHue  JEHCTBUTENIBHBIX yucel, apupmeTuyeckue JnecTBus c
JNeHUCTBUTENBLHBIMUA YUCIIAMHU.

HN3mepenus, npudauzkeHns, OLEeHKH
Pa3mepbl 0OBEKTOB OKpYXKAIOLIETO MHUpa, AJIUTEIHLHOCTH IMPOILIECCOB B OKPYXKAIOIIEM
MHUDE.

HpI/I6J'II/I)KéHHOC 3HAYCHHUC BCJIMYHWHBI, TOYHOCTH HpI/I6J'II/I)KCHI/I$I. OprTJ'IeHI/Ie YHUCCII.
HpI/IKI/II[Ka " OLICHKA pE3YyJIbTaTOB BBIYHCIICHHH.

Ypasnuenun u nepasencmea
YpaBHeHus ¢ OQHOH NTepeMeHHOH
JIuneitnoe ypaBHeHue. Perienue ypaBHEHHM, CBOIAIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHMi, CBOISIIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pelieHuss ypaBHEHUH TPETbEH U YETBEPTOU CTEIECHEN
Pa3IoKEHUEM Ha MHOKUTEIIN.

Perienne 1poOGHO-palIMOHANBHBIX YPABHEHHIH.

Penienne TeKCTOBBIX 3a4a4 aJIFC6paI/I‘{eCKI/IM METOA0OM.



Cucrembl ypaBHeHUH

VYpaBHeHHE ¢ JABYMs MEPEMEHHBIMU M €ro rpaduk. Pernenue cuctem OBYX JTHHEWHBIX
YpPaBHEHUH C JBYMs II€pEMEHHBbIMU. PemieHue cucrteM [BYX YpPaBHEHHM, OJHO M3 KOTOPBIX
JMHEWHOe, a Ipyroe — BTOpOH crtemnenu. ['paduueckas MHTEpHIpeTaluss CUCTEMbl YpaBHEHUH C
JBYMS IIEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a1a4 aNreOpandecKuM CIIoCOOOM.

HepaBencrBa

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nuMHENHBIX HEPABEHCTB C OJHOM IepeMEHHOM. PemieHue cucreM JMHEHHBIX
HEpaBEHCTB ¢ OJHOW mnepeMeHHOM. KBanparHele HepaBeHcTBa. ['padumueckas WHTepHpeTanus
HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

Dynkyuu
Ksagpatuunas ¢ynknus, e€ rpaduk u cpoiicTBa. [lapabona, KOOpaWHATHI BEPIIMHBI
mapadoJIbl, 0Cb CHMMETPHUH MapadOoJIbL.

— w3 —
I'paduxu pynxmmit: y =kx, y =xx + b, y=¥_y - XLy = ‘/iy=|x|HI/IX
CBOMCTBA.
Yucnoewvie nocieoosameibHocmu
Onpenesienne ) | CIOCO0bI 3alaHusA YHCJOBBIX
nocJieoBaTeJbLHOCTel

[ToHsiTHE YMCIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE TTOCIEA0OBATEIbHOCTH PEKYPPEHTHOM
dhopmyoit 1 popMyIioi n-ro wieHa. ApudpMeTnyeckast ¥ TeOMeTpUIECKast TPOrPECCHu

Apudmernueckas U reomerpuyeckas mporpeccur. DopMynbl  m-TO  4iI€Ha
apu(MeTHyecKoil 1 reOMeTPUUECKON MPOrpecCcuii, CyMMBbI MIEPBBIX A YJICHOB.

N3obpaxenne 4ieHOB apr(PMETHYSCKON M I'€OMETPUUYECKOW MPOTPECCHil TOYKaMH Ha
KOOPJIMHATHOM MIIOCKOCTH. JIMHEWHBINA U SKCIOHEHIHAIBHBIN pocT. CI0KHBIE MPOLICHTHI.

TEMATHYECKOE INTAHUPOBAHHUE «AJI'EBPA»

7 KIIACC
Ne HaumenoBanue  pazgenoB u  tem | KonnuecTBo yacos
wn TPOTPaMMET Bcero Konrponbaeie | [lpaktuueckue
paboTHI paboTHI
1 Yucna W BBUHCIEHUS. ParuoHanbHble | 25 2
qHCIa.
2 AnreOpanyeckue BhIPRKEHUSL. 27 2
3 VYpaBHEHUS 1 HEPABEHCTRBA. 20 1
4 Koopaunats! u rpaduku. OyHKIHH. 24 2
5 IToBropenue u 06001IIeHNE. 6 1
OBIIEE KOJIMYECTBO YACOB 11O | 102 8 2




ITPOI'PAMME

8 KVIACC
Ne HaumenoBanne  pasgenoB  u  tem | KoimdecTBo 4acoB
wn TPOTPaMMEHT Bcero KonTponsnsie | IIpakruueckue
paboThl paboThl
1 Yucna u Beruucnenus. Ksagparuoele kopau. | 15 1
2 Yucna u BeiuucieHus. CreneHb ¢ LENIbIM | 7
HOKa3arejneM
3 AnreOpanueckue BblpaskeHus. KBagparubiii | 5 1
TPEXUJIeH
4 Anrebpanueckue BbhIpakeHus. | 15 1
AnreOpanyeckast 1poOb
5 VpaBHeHnss m HepaBeHcTBa. KBaaparele | 15 1
YpaBHEHUS
6 VpaBHeHnss u HepaBeHcTBa. Cucremsl | 13 1
YpaBHEHUI
7 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 12 1
8 OyHkimu. OCHOBHBIE MOHATHS 5
9 Oynkrumu. Yncnossle GyHKIMN 9 1
10 IToBTOpenue n 06001IeHNE 6 1
OBIIEE KOJIHMYECTBO YACOB IIO | 102 8 0
I[TPOI'PAMME
9 KJIACC
Ne Hanmenosanne  pasgenoB  u  teM | KonmgecTBo yacos
wn TTPOTPaMME! Bceero Konrponbaeie | [lpaktuueckue
paboThI paboThI
1 Yucna u BbluucneHus. JlefctButenbHble | 9
qucIa
2 VpaBHEHUS W HepaBeHCTBa. YpaBHeHMs c | 14 1
OJIHOM NEPEMEHHOM.
3 VpaBHenuss u  HepasecTBa. Cucremsl | 14 1
YPOBHEHUI
4 VYpaBHeHus v HepaBeHcTBa. HepaBeHcTBa 16 1
5 Qysxuun 16 1
6 Yucnossle N0CIEA0BATENbHOCTH 15 1
7 [ToBTOpEHME, 00o006mIenue, | 18 1




cucTeMaTru3anus 3HaHuU

OBILEE KOJMYECTBO YACOB IIO | 102 6
I[TPOT'PAMME

IJIAHUPYEMBIE IPEAMETHBIE PE3YJILTATEHI
OCBOEHHWS IPUMEPHOI1 PABOYE ITPOTPAMMBI KYPCA
(IO T'OJIAM OB YYEHMUS)

OcBoenne ydeOHOTO Kypca «AnreOpa» Ha ypoOBHE OCHOBHOTO OOIIEro 0Opa3OBaHHS
JOJKHO 00€CTIeuynBaTh IOCTH)KEHUE CIIeTYIONINX MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOB:

7 KjIacce

Yucna u évinucnenus
m BrinonHATh, couyeras yCTHbIE M MUCbMEHHbIE NPUEMBI, apupMeTHUECKHE NEHCTBUS C
palOHAIBHBIMM YHCIIAMHU.

m HaxoauTe 3HaueHHs YMCIOBBIX BBIPAKEHUH; PUMEHSTh pa3HOOOpa3HbIe CIOCOOBI U
NpUEMBI  BBIUYMCIICHUS 3HAUEHWH JPOOHBIX BBIPAXKECHHH, COAEPKAIUX OOBIKHOBEHHBIEC H
NeCSITUYHBIE TPOOH.

m [lepexonuTh OT 0HOM POPMBI 3aITUCH YK CEN K IpYroi (IpeoOpa3oBbIBATh JECATHUHYIO
npoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

] CpaBHUBATh U YIOPSAI0UYMBATH PAllMOHAIBHbBIE YHCA.
] OKpyriasTh Yncia.

m BBINOJHATS NPUKUAKY U OLICHKY pe3yibTaTa BEIYUCICHUN, OLIEHKY 3HaYeHHU I YHCIOBBIX
BBIPAKCHUM.

| BremmoaHaTh HeﬁCTBHH CO CTCIICHAMMU C HATYpaJIbHBIMHU IIOKAa3aTCIAMU.
| HpI/IMeHﬂTb IIPU3HAKHU ACTIMMOCTH, Pa3JIOKCHUC HA MHOXXHUTCIIUM HATYPaJIbHBIX YU CCII.

m Pemarts IMPAKTUKO-OPUCHTHPOBAHHBIC 3ada4M, CBA3aHHBIC C OTHOIICHHUEM BCJIIMYHMH,
IMPONMOPHHUOHAIBPHOCTBIO BEJIMYHUH, ITPOLUCHTAMHU; HHTCPIIPETUPOBATE PE3YJIbTAThHI PCIICHUA 3a1a4
C y‘IéTOM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaAMM pacCMaTpUBaACMbIX 00BEKTOB.

Anzedpauueckue svlparxcenus

m lcnonp30BaTh anre6pa1/1quI<y10 TECPMHUHOJIOTUIO W CHUMBOJIMKY, IIPUMCHATH e€ B
IIpouecce OCBOCHUA y‘IC6HOFO Marcpualia.

m Haxoauth 3HadyeHus 6YKBCHHHX BBIpa)KeHHfI IIpH 3a1aHHBIX 3HAYCHUAX IICPCMCHHBIX.

u BrinmonHsaTh Hp606pa30BaHI/IH OeJIoro BBIPpAXKCHUA B MHOT'OYICH IIPUBCACHUCM
HO,[[O6HLIX CJIara€MbIX, pPAaCKpPbBITHEM CKOOOK. BBINOIHATHL YMHOXCHHUEC OOHOWICHA Ha
MHOTOYWICH U MHOTOYJICHAa Ha MHOT'OYJICH, ITPUMCHSTDH (I)OpMyJ'IH KBaJpaTa CyMMEI U KBaJlpaTa
Pa3HOCTH.

m OCylIecTBIATh pa3ioKEeHNE MHOTOWIEHOB Ha MHOKUTEIN C TIOMOIIBIO BBIHECEHHUS 3a
CKOOKH OOIIIer0 MHOXHTENS, IPYINIUPOBKU ClaraeMblX, MPUMEHEHUsI (GOPMYINl COKpPAIIEHHOTO
YMHOKEHUS.

| HpI/IMeHHTB Hp606pa30BaHI/I}I MHOTOYJICHOB [UJId PCIICHUA Ppa3JIMYHbIX 3a4da4 U3
MaTE€MaTUuKH, CMCIKHBIX IIPEAMETOB, U3 peanLHoﬁ IIPpaKTUKU.



m lcnonp3oBaTh CBOMCTBA CTENEHEM C  HATYpPAIbHBIMU  TOKa3aTEIsIMH IS
peoOpa30BaHUS BEIPAKEHUIA.

Ypasnenusn u nepagencmea
m PemaTte IMHEHHBIE yPaBHEHUS C OJTHOM IIEPEMEHHOM, IPUMEHSS IIPaBUIIa IIepexoaa OT
HCXOJIHOTO YpPaBHEHMS K paBHOCUIbHOMY eMy. lIpoBepsATs, sBIIAETCS JIM YHUCIO KOPHEM
YPaBHEHUS.

m [IpumensTh rpadudeckrue METOIbI IPHU PEICHUH JIMHEHHBIX YPaBHEHUH U UX CHCTEM.

m [logOupare mpuMepsl map YUCEN, SBISIOMIMXCS PEUICHUEM JIMHEHHOTO YpaBHEHUS C
JBYMSI IIEPEMEHHBIMU.

m CTpouTh B KOOPAMHATHON IJIOCKOCTH TpadUK JIMHEHMHOro YpaBHEHMSI C JIByMs
MIEPEMEHHBIMH; MOJIb3YSICh TPaQUKOM, IPUBOIUTH IPUMEPHI PELLICHUS YPABHEHHUSL.

] Pemats cuctembl IBYX TMHEWHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU, B TOM YHCIIE
rpaduyecku.

m CoCTaBIIATH M penlaTh JMHEHMHOE YpPaBHEHUE WIM CUCTEMY JIMHEHHBIX YPaBHEHHUH IO
YCIIOBUIO 3a/1a4d, WHTEPIPETHPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3a/1a4d IOJIYYE€HHBIN
pe3yJbTar.

Koopounamut u cpagpuxu. @ynkyuu
m U300paxxaTh Ha KOOPAWHATHOW TIPSIMOM TOYKH, COOTBETCTBYIOUIHE 3aJaHHBIM
KOOpJIWHATaM, Jy4d, OTpPE3KH, WHTEpBaJIbl; 3alMChIBaTh YHCJIOBBIE IPOMEXYTKH Ha
anreOpanveckoMm s3bIKE.

m OT™MedaTh B KOOPAWHATHOM TUIOCKOCTH TOYKHU IO 33JaHHBIM KOOPAWHATAaM; CTPOUTH
rpaguKu TUHEHHBIX (DYHKIIHA.

m OnuceBaTh ¢ MOMOINBIO (PYHKIMHA W3BECTHBIC 3aBUCHMOCTH MEXIY BEITUYMHAMH:
CKOpOCTh, BpPEMSI, paCCTOSIHHE; IIeHa, KOJMYECTBO, CTOMMOCTbD; ITPOU3BOJAUTEIBHOCTh, BpEMS,
00BbEM paboTHI.

] Haxonuts 3HaueHue (GyHKIMH 110 3HAYSHHIO €€ apryMeHTa.

m [lonumars rpaduueckuit cocod rnpeacTaBiIeHus U aHanu3a UHPOPMAIINK; U3BJIEKATh U
HMHTEPIPETUPOBATH MHPOPMAIINIO U3 TPahUKOB pealbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

8 kiaacce
Yucaa u épluucieHus

+ Hcnonp30BaTh HaYaabHbIE PEICTABICHUS O MHOKECTBE ICUCTBUTENBHBIX YHCEI
U1l CPAaBHEHMSI, OKPYTJIEHUS M BBIYMCIICHNH; N300pakaTh AEHCTBUTEIbHbIC YUCIIA TOUKAMHU Ha
KOOPAMHATHOU IIPSAMOIA.

* HpI/IMeHHTL TIIOHATHUC apH(bMeTH‘{eCKOFO KBaApAaTHOT'O KOPHA; HAXOJAUTH
KBaApPATHBIC KOPHH, UCIIOJIb3YS ITPU HeO6XO,Z[I/IMOCTI/I KaJIbKYJIATOP; BBIIIOJIHATH Hp606pa3OBaHI/I${
BLIpa)KeHHﬁ, CoeprKalIUX KBAAPATHBIC KOPHHA, HUCIIOJIb3Ys CBOMCTBA KOpHeI\/’I. Hcnonb3oBaTh
3amucH OOJIBIINX M MAJIbIX YHCEI C IIOMOIIBIO ACCATUYHBIX ,[[p0661>'1 U cTeneHel uncna 10.

Anzebpauueckue gvlparcenusn

+ HpI/IMeHHTL TIOHATUC CTCIICHU C I CJIBIM IMOKA3aTCJICM, BBIIIOJIHATD
npeo6pa3OBaHH;1 BBIpa)KeHHfI, coZIeprKanX CTCIICHU C TCJIIBbIM ITOKAa3aTCIICM.



® BbINOJHATE TOXAECTBEHHbIE NPeoOpa30BaHUs PAllMOHATIBHBIX BBIPAXKEHUH HA OCHOBE
MPaBUJI ICHCTBUI HaJl MHOTOWICHAMH H ajlreOpanyecKuMH JpoOsMu.

| PacknanpiBaTh KBagpaTHBIA TPEXWIEH HA MHOKUTEIIH.

m [Ipumenars mnpeoOpa3oBaHUs BBIPAKCHWH Ui PEHICHUS pPa3IMYHbIX 33734 U3
MAaTE€MAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEaJIbHOMN IPAKTUKHU.

Ypasnuenusn u nepasencmea
m Pemiars JiMHENHbIE, KBaJIpaTHBIE YPAaBHEHUS U PALIMOHAJIBHBIE YPABHEHHUS, CBOASIIHAECS
K HUM, CUCTEMBI JIBYX YPABHEHUH C JBYMS IIE€PEMEHHBIMMU.

m [IpoBoauTh npocTenne UCCIEI0BAaHNS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIIE
C TNpUMEHEHHEeM TIpaduuecKux MpeIcTaBiIeHUi (ycTaHaBIMBaTb, WUMEET JIM YPaBHEHHE WIH
CHCTEMa YpaBHEHUH pellIeHus], €CJIU UMEET, TO CKOJIbKO, U TIp.).

m [lepexonuTh OT ci10BecHOH (OPMYIUPOBKH 3afaud K €€ aireOpandeckod MOAEIH C
MIOMOIIBI0 COCTAaBJICHWS YPAaBHEHMsI WJIM CHCTEMBbl YypaBHEHHH, HWHTEpIPETHPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4Ml MOJIYYeHHbIN pe3ynbTar.

[ [IpuMeHsSTh CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIsi CPaBHEHUS, OICHKH;
pelarh JMHEWHbIE HEPABEHCTBA C OJIHOMW TMEPEMEHHOW M WX CHUCTEMbI; JaBaTh
rpapUIEeCKyI0 WLTFOCTPAIIMIO MHOYKECTBA PEIICHUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

Dyukyuu
[lonumath W wHcmoNb30BaTh (GYHKIMOHAIbHBIE TOHATHS U S3bIK  (TEPMHHBI,

CUMBOJIMYECKHUE O0O03HAYCHHMS); OMPEICIATh 3HAaueHHWE (QYHKIMU 110 3HAYCHHIO apryMEHTa;
OTIpeNIeNsATh CBOMCTBA PyHKIMH MO €€ TpaduKy.

Crpouts rpadyKy dIeMeHTapHBIX QyHKIMI Buma [| =, y=x2, y=x°, [ =
0

VX, y =| X |; OIICHIBATH CBOHCTBA YHCIOBOM QYHKIMH 110 e& TpaduKy.

9 kJjacc

Yucna u eébiuucieHus

* CpaBHI/IBaTB U YIIOpAAOYUBATH PAlTMOHAJIBHBIC U UPPATHOHAJIbHBIC YU CJIA.

m BuInoaHsaTs apI/ICI)MCTI/I‘{eCKI/IC HeﬁCTBHH C pallMOHAJIBHBIMHA YHUCJIIAMHU, COYUCTAAd YCTHBIC
U IIMCBMCHHBIC HpI/IéMH, BBIIIOJIHATD BBIYUCIICHUS C UPPAIUOHAIIbHBIMU YU CIIAMH.

m HaxoauTe 3HaueHUs CTeNeHeM C LIeIbIMU MTOoKa3aTelIsIMU U KOpHeﬁ; BBIYUCIIATH 3HAYCHUA
YHCJIOBBIX Bpra)KeHHﬁ.

u OKPYFJ'IHTL JIEICTBUTEIIbHEIE qucia, BBIIIOJHATE NPUKUIKY pE3yiibTaTa BBIqHCHeHHﬁ,
OLCHKY YHCJIOBBIX BBIan(eHHﬁ.
Ypaenenuﬂ u Hepaeencmea

4’ Pemate nuHelHBIE U KBaApPATHBIC YPAaBHCHUS, YPABHCHUS, CBOAAIIUCCA K HUM,
HpOCTCfIH.IPIC ,Z[pO6HO-paL[I/IOHaJ'ILHLIe YpaBHCHUA.

m Perrate cucteMsl ABYX JIMHENHBIX ypaBHCHI/Iﬁ C AByMsd MEPCMEHHBIMU U CUCTCMBI IBYX
ypaBHeHHﬁ, B KOTOPLIX OTHO YPABHCHUC HEC ABJISACTCA JIMHEHHBIM.



m Pemare TEKCTOBEIC 3aJa4yu aJII‘€6paI/I'-I€CKI/IM CII0COOOM ¢ IIOMOIIBIO COCTaBJICHHUA
YpaBHCHHA UJIM CUCTCMBI IBYX ypaBHeHI/If/'I C ABYyMs NNICPCMCHHBIMH.

m [IpoBOaUTE IpOCTENIIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUN, B TOM YHUCIIE
C MpHUMEHEHHEM TpaHUUeCKUX TMpeICTaBleHUH (yCTaHaBIMBaTh, UMEET I ypaBHEHHE WIIU
CUCTEMAa YPaBHEHUH pEIlIeHUs], €CJIU UMEET, TO CKOJIbKO, U TIp.).

m Pemars nuHeiiHbIe HEpaBEHCTBA, KBAJApaTHBIE HEPABEHCTBA; M300pakaTh pPEIICHHUE
HEpaBEHCTB Ha YMCIJIOBOM MPSIMOM, 3allUChIBATh PEILIEHUE C IIOMOIIBIO CHMBOJIOB.

m Pemars cucrempl JUHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIFOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh pelICHHE CUCTEMbl HEPABEHCTB HA YHCIOBOM MPSIMOMU,
3aMUCHIBATh PEIICHHUE C TIOMOIIbIO CUMBOJIOB. B VCIonb30BaTh HEpPaBEHCTBA TPU PEIICHUU
pa3nu4HbIX 3a0a4. PyHKyuu

m Pacno3naBate (QyHKUMM W3y4eHHbIX BHMJOB. Iloka3piBaTh CXeMaTHYECKU
pacoioKeHUe Ha KOOPIMHATHOM MIOCKOCTH rpadukoB QyHKIMIA BUaa: y = kx, y =kx + b, [1 =
_y=al +xbte,y=x3,0=Vy=|x|B

0

3aBUCHUMOCTH OT 3Ha4eHHH K03()(HUILIMEHTOB; OMUCHIBATh CBOMCTBA (PYHKIIUM.

m CtpouTh 1 N300pakaTh cXxeMaTH4eCKU TpaduKky KBaJIpaTUYHBIX (PYHKIUH, OUCHIBATH
CBOMCTBA KBaJpaTUUYHBIX (PYHKIUHN MO UX rpadukam.

m Pacno3naBaTh KBaJpaTHUHyIO (YyHKIHUIO 1O (opMyne, NPUBOAUTH MPHUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHOU KU3HU, PU3UKH, TEOMETPHUH.

Apugmemuueckan u ceomempuueckan npozpeccuu

* Pacio3HaBaTh apuMEeTHIECKYIO U TEOMETPUIECKYIO TPOTPECCHHU TTPH PA3HBIX CIIOCO0ax
3aJJaHUS.

m BbINOSMHATE BBIUKCIICHUS C UCHOJIb30BaHUEM (OPMYI N-TO WieHa apuPMETHUECKON U
reOMEeTPUYECKON MPOTrPECCHii, CyMMbI IIEPBBIX # UICHOB.

| I/I306pa)I(aTB YJICHBI ITIOCJICA0BATCIIPHOCTH TOYKaAMH Ha KOOp,HHHaTHOﬁ IINIOCKOCTH.

m Pemate 3a7auym, CBA3aHHBIE C YMCIOBBIMH MOCTEI0BATEIbHOCTSAMU, B TOM YHUCIE
3a/1a4uM U3 peatbHON )KU3HU (C UCTIOJIB30BAaHUEM KAIBKYIATOPA, HUDPOBBIX TEXHOJIOTHIA).

PABOYASA TIPOI'PAMMA
YYEBHOI'O KYPCA «I'EOMETPHUS». 7-9 KNIACCBI
HEJIX U3YUYEHHUSA YYEBHOI'O KYPCA

«MareMaTuky yxKe 3aTeéM YYHUTh HAJ0, YTO OHA YM B NOPSIAOK NPUBOAUTY», — IHCAI
BEJIMKUM pycCKUM ydeHbli Muxaun BacunbeBnd JIoMoHOCOB. I B 3TOM COCTOUT OJHA U3 JIBYX
neneil oOydeHHs TeOMeTpPUHM KaK COCTAaBHOM YacTH MaTeMaTHKH B IIKoJe. ODTOW 1Lenu
COOTBETCTBYET JIOKa3aTelbHas JHMHMS MpenojaBaHusi reomerpud. Creays NpeacTaBIECHHOU
paboueil mporpaMmme, HaYWHAs C CEIBMOTO KJlacca Ha ypOKaxX re€OMEeTpUU 00YJarOIIUNACs YIUTCS
MIPOBOJUTH JIOKA3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, JOKa3bIBATh
HWCTUHHBIE YTBEPKICHHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKACHUS «OT
MPOTUBHOTO», OTIWYAaTh CBOWCTBA OT MPHU3HAKOB, (POPMYIHPOBATH OOpATHBIE YTBEPIKICHHUS.
Y4eHUK, OBIaICBIIUI HCKYCCTBOM PACCyXAaTh, OyJET MPUMEHSThH €T0 U B OKPYKAOIIEH KU3HU.
Kax nucan reomerp u neaaror Uropes @enoposuy Illapeiru, «ioabmMu, MOHUMAOIMIMMH, YTO



TaKO€ J0Ka3aTeIbCTBO, TPYAHO M JaX€ HEBO3MOXKHO MaHUNyAupoBaTh». W B 3TOM coCTOUT
BA>XKHOC BOCIIMTATCJIBHOC 3HAUYCHUC I/I3y‘-IeHI/I$I FeOMeTpI/II/I, Hpncymee HUMCHHO OTequTBeHHOfI
MaTEMATUYECKOH IIKOJIE.

BwMmecTe ¢ TeM aBTOPBI TPOrpaMMBI TPEJOCTEPETAIOT YUUTENS OT U3JHUIIHEro (hopMaIn3Ma,
0COOEHHO B OTHOIICHWM Hayal M OCHOBaHWH reomerpun. Dpaniy3ckuii Matematuk JKan
JlbeioHHE 10 3TOMY [TOBOJY BbICKa3alcs Tak: «HTo kacaeTcs JeMKaTHON MpoOeMbl BBEACHUS
«aKCHOM», TO MHE Ka)X€TCs, YTO Ha MEPBbIX MOPaxX HYKHO BOOOLIE n30erarb MPOU3HOCUTH CaMO
3T0 cioBo. C Jpyroil e CTOPOHBI, HE CIEAYeT YIYCKaTb HU OJHONH BO3MOXKHOCTU JaBaTh
IIPUMEPHI JTIOTMUECKUX 3aKIIIOYEHHM, KOTOpBIE Ky/ia B O0JIbIIEH Mepe, UeM UJIesl aKCUOM, SIBIISIOTCS
VMCTUHHBIMU U €JUHCTBEHHBIMU JBUTATEIISIMU MAaTEMATUYECKOTO MBILIJICHU .

BTopoii nenpro n3yyeHusi reOMETPUN SIBIIAETCS UCIOJb30BAHUE €€ KaK MHCTPYMEHTA MPHU
pPELICHNH KaK MaTEMATUYECKUX, TaK U MPAKTUYECKHUX 3a/1a4, BCTPEUAIOIIUXCS B PEATTbHOM KU3HHU.
OKOHUMBIINM KypC TEOMETPUU UIKOJIBHUK JOJDKEH OBITh B COCTOSIHUM  OIPEICIIUTH
TEOMETPUUECKYI0 (UTYPY, OMHUCATh CIOBAMU JIAHHBIM YEpPTEXK WIM PUCYHOK, HAWUTH TUIOMIAIb
3€MEJbHOTO0 Y4acTKa, paccuuTaTh HEOOXOIUMYIO0 JUIMHY ONTOBOJOKOHHOTO KaOens WiIH
TpebyeMble pa3Mephl Tapaxa Jjisi aBTOMOOUIISI. DTOMY COOTBETCTBYET BTOPAsi, BEIYUCIUTEIbHAS
JIMHUSL B WU3YYECHHH TEOMETPUM B IIKoJie. [[aHHas mpakThdeckas JIMHUS SBIISIETCS HE MEHEe
Ba)XHOU, 4eM IepBasl.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY TIaHy B 7 — 9 Kjaccax u3ydaercsi ydeOHbId Kypc «['eomeTpusi»,
KOTOPBI BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3zieibl coaepxanus: «['eomerpuueckue GUrypsl u
UX CBOHCTBay», «/3MepeHne reoMeTpuYecKuX BEIUUHUHY, a Takke «J(eKkapToBbl KOOpAUHATHI Ha
I0cKoCTHY, «BekTopb», «/IBuxenus miockoctu» u «IIpeoOpazoBanus moao0us».

VY4eOHBIi MIaH MpeaycMaTpuBaeT U3ydeHHe reOMEeTpUH Ha 6a30BOM YpPOBHE, UCXOMS U3
He MeHee 68 yueOHBIX YacOB B yueOHOM ToJly, BCETO 3a TpU roja o0y4ueHus: — He meHee 204 yacoB.

COJAEP)KAHUE YYEBHOT'O KYPCA

7 Kjacce
HauanpHbie moHsATHSA TeoMeTpuu. Toduka, mpsmas, OTPe30K, Jyd. Yroa. Bumabl yrios.
BeptukanbHele U cMexHble yribl. buccektpuca yria. JlomaHas, MHOTOYrOJbHUK.
[NapaniensHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummetrpuunblie Gpurypsl. OCHOBHBIE CBOIICTBA OCEBOM CUMMETPHUH.
[Ipumepbl CHMMETPHH B OKPYXKAIOIIEM MHpE.
OCHOBHBIE IOCTPOEHUS ¢ TOMOLIBIO LIUPKYJIS U JTUHEUKH.

TpeyroyibHUK. Bricora, MeauaHa, OuccekTpuca, 150.4 CBOMCTBA.

PaBHOOe1peHHBIN U PaBHOCTOPOHHUH TPEeyrobHUKU. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa W TMpHU3HAKM pPABHOOEIPEHHOro TpeyroibHUKA. llpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M MpHU3HAKU MapajuleabHbIX OpAMbIX. CyMMa YIJOB TpeyrojibHuKa. BaemHue
YTJIbI TPEYTOJIBHUKA.



[IpssmoyronbHblil TpeyrojabHUK. CBOWCTBO MeAMaHbl NPSIMOYIOJIBHOTO TPEYroJIbHHKA,
NpOBEACHHOW K rumnoreHy3e. IIpusHaku paBeHCTBAa IPSAMOYIOJIBHBIX — TPEYrOJIBHUKOB.
[IpsiMmoyrombpHbIN TPEYroibHUK C yriaoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o OoJbIIeM yrie U 0oJibleil CTOPOHE TpeyroyibHUKA. [leprneHanKyssip 1 HaKJIOHHAS!.

I'eomeTprueckoe MecTo TOYeK. buccekrprca yrila U CEpeIUHHBIN NEPIEHIUKYIAP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb W Kpyr, XopJa W JAUAaMETp, UX CBoiicTBa. B3aumHoe pacrnosjoxeHue
OKpYKHOCTH U npsimoii. KacarenbHast 1 cexyias kK okpy>kHOCTH. OKpyXHOCTb, BIUCAHHAs B YTOJI.
BrnncanHas u onrcaHHas OKpY>KHOCTH TPEYroJIbHUKA.

8 ki1ace
UYersipéxyronpauku. [lapamienorpaMM, €ro npu3sHaku M CBOMCTBA. YacTHbIe cirydan
napajuieorpaMmoB (IpSMOYTOJIbHUK, PpOMO, KBaJpar), UX NpPU3HAKK W cBoMcTBa. Tpamnerus,
paBHOOOKas Tpameuus, €€ CBOWCTBA U MPU3HAKH.

[IpssMoyronpHas Tpanenus.
Merton yaBoeHus: meauanbl. LleHTpaibHasi CHMMETpPHSL.

Teopema daneca m TeopemMa O NPONOPUHOHAIBHBIX OTpe3kax. CpemnHue JHUHUU
TpeyroiabHUKa U Tpanenuu. LleHTp Macc TpeyroipHUKA.

[Tonobue TpeyroJbHUKOB, KO3 uineHT nmoaoous. [IpuzHaku momoousi TpeyroabHUKOB.
[TpumeHneHwe MoI00US MPH PEIICHUH MPAKTUISCKHUX 3a/1a4.

CpoiicTBa momanei reoMeTpudeckux puryp. @opMmynbl Ajs TUIOHIAAN TPEYroJIbHUKA,
napajuiesorpamMmma, pom6a u tpanernuu. OTHOIIEHUE TII0MAeH MoI00HBIX QUTyp.

Brrunciaenue HJIOHla,Z[eﬁ TPEYIroJIbHUKOB U MHOT'OYT'OJIbHUKOB Ha KJIeT4aTOH 6yMare.

Teopema Iludaropa. Ilpumenenue teopems! [ludaropa nmpu pemreHun NPaKTUYECKUX
3azad.

CuHyc, KOCHHYC, TaHI€HC OCTpPOTO Yriia MPsSIMOYTOJBHOTO TpeyrojibHuka. OCHOBHOE
TPUTOHOMETPHYECKOE TOXAEeCTBO. Tpuronomerpuueckue GyHkimu yrios B 30°, 45° u 60°.

Bnucannsie u HCHTPAJIBHBIC YIJIbI, YT'OJI MCIKAY KacaTelIbHOU U XOpI[Oﬁ.

VYrasl MeXIy XOoplamMH M CeKyluMH. BrucaHHble M ONMCaHHBIE YETHIPEXYTOJIBHUKU.
B3aumMHoe pacnosiokeHue nByx okpyxHocTei. Kacanue oxpyxkHocreil. OOmue kacarenbHble K
JIBYM OKpPYXHOCTSIM. 9 KJ1ace

Cunyc, kocunyc, TaHreHc yriaoB oT 0 go 180°. OcHOBHOE TPHUTOHOMETPUYECKOE
TOX1eCTBO. POPMYJIBI IPUBEICHMUSL.

Pemenne TPEYTrOJIbHUKOB. TeopeMa KOCHMHYCOB W TE€OpE€Ma CHUHYCOB. Pemienue
MPAKTUYCCKUX 3adaY C UCIIOJIb30BAHUEM TCOPEMbI KOCUHYCOB U TCOPCMbI CUHYCOB.

[Ipeo6pazoBanue moaoous. [1ogo0Me COOTBETCTBEHHBIX IIEMEHTOB.

TeopeMa O MPOU3BCACHUHN OTPE3KOB XOPJ, TCOPEMBI O IPOU3BCACHNUU OTPC3KOB CCKYIIUX,
TCOpCMa O KBaJApare KacaTeJIbHOM.



Bexrop, anuHa (MOIynb) BEKTOpA, COHAIPABIEHHBIE BEKTOPHI, IPOTHUBOIOJIOKHO
HaIIPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALUU HaL
BeKTOpamu. PasnokeHue BeKTopa 10 JByM HEKOJUIMHEApHbIM BekTopaM. KoopanHaTel BEKTopa.
CkansipHO€ ITPOU3BEAECHNE BEKTOPOB, IPUMEHEHUE JUIsl HAXO0KIEHUS JIIUH U YIJIOB.

JlexapTOoBbl KOOpPAMHATBl HAa IUIOCKOCTH. YPaBHEHUs INPSIMOM M OKPYKHOCTH B
KOOpAMHATAX, IEPECEUCHUE OKPYKHOCTEH U MPSAMBIX. MeToa KOOPAMHAT U €ro IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. J[JTMHA OKpYyXHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpYyKHOCTEH. [Inomans Kkpyra, CeKTopa, CErMeHTa.

JIBI>KeHMsT  TUIOCKOCTM M BHYTPEHHHE cuMMmeTpun  ¢uryp  (3JIeMeHTapHbIe
npencrasienus). [lapamnensHeiii nepenoc. [1oBopoT.

TEMATHYECKOE IINTAHUPOBAHUE «I'EOMETPU S

7 KJIIACC
Ne HaumenoBanne  pazgenoB  u  tem | KonmdecTBo 4acoB
wm HpOTPaMMBb! Bcero Kontponsheie | IIpaktuueckue
paboThI paboThI

1 [Ipocreiimue reomerpudeckue ¢Gurypst u | 14 1 4
uX cBoicTBa. M3MepeHne reoMeTpudecKux
BEJIMYHH.

2 TpeyronbHuku 22 1 3

3 [TapannensHble npsMble, cymma ymioB | 14 1 1
TPEYroJbHHUKA

4 OxpyxHocTb W Kpyr. leomerpuueckue | 14 1 2
HOCTPOEHUS

5 IToBTOpenue u 06001ICHNE 3HAHUA. 4 1 1
OBIIEE KOJMYECTBO YACOB IIO | 68 5 12
I[TPOI'PAMME

8 KVIACC
Ne Hanmenosanne  pasgenoB  u  T1eM | KonmuecTBo yacos
wn HPOTPaMMEHT Bcero Kontponsubie | IIpakruueckue
paboTHI paloThI

| YeTpIpeXyronbHUKU 12 1 1

2 Teopema  ®aneca u  Teopema o | 15 1 3
MPONOPIMOHANBHBIX OTpe3Kax, MoA00HbIE
TPEYTrOJIbHUKH

3 [Tnomans. Haxoxnenue momaznen | 14 2 4




TPEYTOJbHUKOB M MHOTOYTOJILHBIX (PUTY.
[Tnomamm nomoOHIX Guryp

4 Teopema [Mucaropa u Havana | 10 1
TPUTOHOMETPUU

5 Vel B OKpykHOCTU. Brmcannbie u | 13 1 1
OITUCAHHBIE YEThIPEXYTOIbHUKH.

KacarensHple Kk oOkpyxHocTu. Kacanue
OKPY’KHOCTH.

6 IToBrOopenue, 0600IIeHNE 3HAHWHA. 4 1 1
OBIIEE KOJIMYECTBO YACOB IIO | 68 7 10
I[TPOI'PAMME

9 kiacc

Ne HaumenoBanne  pasgenoB  u  tem | KonndecTBo 4acoB

wm HpOTPaMMEb! Bcero KonTponsheie | IIpaktuueckue

paboThI paboThI

1 Tpuronomerpus. Teopembl kocuHycoB H | 16 1 2
CHHYCOB. PerieHne TpeyrobHUKOB.

2 [IpeoGpazoBanne momobus. Merpuueckue | 10 3
COOTHOUIECHUSI B OKPYXHOCTH

3 Bekropsl 12 1 3

4 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH 9 1 1

5 [IpaBunbHBIE  MHOTOYroJbHUKH. JlauHa | 8 1 2
OKPYKHOCTH " II0IA b Kpyra.

Brruncienune miomanaei

6 JIBIOKeHMS TIIOCKOCTH 6 1 1

7 [ToBTOpenue, 06o0mEeHwe, cucTeMaTH3anus | 7
3HAHUM
OBIIEE KOJIMYECTBO YACOB IIO | 68 6. 13.
I[TPOI'PAMME

IINTAHUPYEMBIE IPEIMETHBIE PE3YJIBTATbBI
OCBOEHUS IPUMEPHOM PABOYEN ITIPOT'PAMMBbBI KYPCA

(IO TOJAAM OBYUYEHUSI)

OcBoenue y‘IC6HOF0 Kypca ((FCOMeTpI/I}I» Ha YpPpOBHE€ OCHOBHOI'O O6IJ_ICFO 06pa30BaHI/I}I
JOJIXKHO obecneynBaTh JAOCTHIKCHUC CIICAYIOMUX MTPECAMETHBIX O6pa3OBaTeJ'IBHBIX PE3yJIbTATOB:

7 KJ1ace

m Pacrno3HaBaThb HU3YUYCHHLBIC TCOMCTPUUCCKUC (I)I/IrprI, OIPCACIIATE HUX B3AUMHOC
PacCIioJIOKCHHUC, I/I306pa)I(aTL TCOMETPHUUICCKUC (I)I/IprBI; BBIIIOJIHATEL YCPTC)KU 110 YCJIOBUIO
3aga4u. HBMCpHTB JIMHEWHBIE U YIJIOBBIC BCJIMYUHBI. Pemiate 3amayu Ha BBIYMCICHHE IJIUH
OTPE3KOB U BCJINYHNH YI'JIOB.




m /lenath rpyOyro OLIEHKY JIMHEHHBIX M YIIIOBBIX BEJIMUMH MPEIMETOB B pealIbHOM JKHU3HH,
pa3MepoB MPUPOIHBIX 00bEKTOB. PasnuuaTh pa3zMepsl STUX 0OBEKTOB IO MOPSIKY BEITUYHHEI.

n Crpoutb 4epTekH K FeOMETPUUECKUM 3a/a4aM.

m [lonp30BaThCs MpPHU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, MCIOJb30BaTh NPU3HAKU U
CBOICTBa paBHOOEAPEHHBIX TPEYTrOJIbHUKOB IIPU PEILICHUH 3a/1ay.

| HpOBOILI/ITI) JIOTUYCCKUC PACCYKACHUA C UCIIOJIBb30BAHUCM I'COMETPHUICCKUX TCOPEM.

m [lonp30BaTbCs MpU3HAKaMU PAaBEHCTBA IIPSAMOYIOJIBHBIX TPEYrOJIBHUKOB, CBOMCTBOM
MEJIMaHbl, MPOBEACHHOW K THIIOTEHY3€ IPAMOYTOJBHOIO TPEYroJIbHUKA, B pEUICHUU
r€OMETPUUYECKHX 3a/1a4.

m Onpenenars napamieabHOCTh MPSMBIX C MOMOLIBIO YTJIOB, KOTOPBIE 00pa3yeT ¢ HUMU
cexymas. OnpenensiTh NapauieIbHOCTh NPSIMBIX C TIOMOILbIO PAaBEHCTBA PACCTOSTHUM OT TOYEK
OJIHOM ITPSIMOM JI0 TOYEK JPYroi MpsIMOM.

[ Pemrarte 3amaum Ha kieT4yaToi Oymare.

m [IpoBoauTh BBIUMCIEHHS M HAXOAUTh YHCIOBBIE M OYKBEHHbIE 3HAUEHHUS YIJIOB B
F€OMETPUUYECKHX 337]a4aX C UCIIOJIb30BAHUEM CYMMBI YIJI0B TPEYTOJIbHUKOB U MHOTOYI'OJIBHUKOB,
CBOJCTB yIJIOB, 00pa30BaHHBIX TP IEPECEUCHNH JIBYX MapajlIeIbHBIX IPAMbIX cekylieil. Pemars
MIPAaKTUYECKHE 3a7]a4l Ha HAXOKICHHE YTJIOB.

m Biagets nmoHATHEM IeOMETpPUYECKOTO MECTa TOYEK. YMETh OMpPEeNeNsiTh OUCCEKTPUCY
yria ¥ CepeIUMHHBIN NMEePIEeHAUKYISIP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOUEK.

m QopMynupoBaTh ONpEIeIeHNs OKPYKHOCTH U Kpyra, XOp/Ibl U TuaMeTpa OKPYKHOCTH,
MOJIb30BaThCS UX CBOMCTBaAMU. Y METh PUMEHSTh 3T CBOMCTBA MPU PEUICHUM 3a]1a4.

m Bragets noHsTHEM ONMUCAaHHOM OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh HaXOIUTh €€
ueHtp. [lonp3oBaThcs pakTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTrOJIbHHUKA MEPECEKatOTCs B
OJIHOM TOYKE, U O TOM, YTO CEpEeIUHHBIC MEPIECHIUKYISIPbl K CTOPOHAM TpPEYrojbHHKA
MIEPECEKAIOTCs B OJTHOM TOUKE.

| BJ'Ia,Z[eTB MOHATHEM KacaTeJIbHOH K OKPYKHOCTH, II0JIb30BAaTbHCA TeopeMoﬁ 0
HNCPIICHAUKYIIAPHOCTH KacaTeJIbHOH 1 paauyca, HpOBe,Z[éHHOl"O K TOYKC KaCaHH:.

m Ilonn3oBaThes HpOCTCﬁHIHMH rCOMCTPUUCCKUMU HCEPABCHCTBAMHU, IIOHHMATb HX
HpaKTI/ILIGCKI/Iﬁ CMBICJI.

| HpOBOI[I/ITL OCHOBHBIC TCOMETPHUYCCKHUEC MMOCTPOCHUS C TIOMOIIBIO MUPKYIIA U JIMHEHKU.

8 kiaacce
m Pacnio3HaBaTh OCHOBHBIE BU/bI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJb30BaThC UX
CBOWCTBAMM MPHU PEIICHUH T€OMETPUUECKUX 3a/1a4.

u HpI/IMeHHTL CBOIMCTBA TOYKHU nepeceucHuss MEIuaH TPCYroJIbHUKa (ueHTpa MaCC) B
pCUICHNHU 3a1a4.

m Biagers moHsATHEM CpC,Z[HCﬁ JIMHUKW TPEYroJIbHUKA W TpalnCluuuv, MPUMCHATb HX
CBOMCTBaA IIpU pCICHUN I'COMCTPUICCKHUX 3a/1ay. Ilonp30oBaThCs TCOpeMOfI ®daneca u TeOpCMOﬁ 0
MMPONMOPHHUOHAIIBHBIX OTPE3KaX, IPUMCHATD UX JIS pCHICHUS IPAKTUYCCKUX 3a1a.

| HpI/IMeHHTB IMPpU3HAKN HOII06I/I}I TPCYTOJIbHUKOB B PCIICHUU T'COMCTPUYICCKUX 3aaa4.



m [lonb3oBatbes Teopemoit [Iudaropa s pemieHUss reOMETPUYECKUX U MPAKTUYECKUX
3aga4. CTpoUTh MaTeMaTHUYECKYI0 MOJIENb B MPAKTHUECKUX 3a/]ayax, CaMOCTOSTENBbHO JeaTh
4epTEX U HAXOUTh COOTBETCTBYIOLINE JIIUHBI.

m Bianers moHATHSIMHM CHHYCA, KOCHMHYCAa U TaHT€HCa OCTPOrO yria MpsiMOyroJibHOTO
TpeyroibHuKa. [1071630BaThCs 3TUMU MOHATUSIMH JUJIST PEIICHUS PAKTUYECKUX 3a/1a4.

m Broruncnars  (paznuuHbIMEA - CIOCO0aMH)  IUIOMIA[b TPEYrOJbHUKA W TUIOMIAAH
MHOTOYTOJIbHBIX ~Guryp (mOJIb3ysCh, THE HEOOXOAMMO, KaJabKyasaTopoMm). [IpumeHSTH
MOJTy4CHHBIC YMEHHUSI B IPAKTUYECKUX 3a7adax.

m Bragers NOHATHAMU BIMCAaHHOTO U IEHTPAJIBHOIO yIja, MCIOJIb30BATH TEOPEMBI O
BIMCAaHHBIX yriax, yriax MexXIy XopJaamMu (CEKyLIMMHU) U Y€ MeX1y KacaTeJIbHON U XOpAOH pU
pEeLIeHNN TEOMETPUYECKUX 3aad.

m Briagers NOHATHEM ONMHCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOMCTBA OITMCAHHOTO
YEeTBIPEXYrOJIBHUKA IIPU PELIECHNH 3a/1a4.

m [I[puMeHsTH MoyuyeHHbIE 3HAHUSI HAa IPAKTUKE — CTPOUTh MaTeMAaTUYECKUE MOJENH st
3aJ1a4 peajbHOM JKU3HHU U IPOBOJIUTH COOTBETCTBYIOIINE BBIUMCICHUS C IPUMEHEHUEM 101001
U TPUTOHOMETPUH (TI0JIB3YSICh, II€ HE0OOX0IUMO, KaJIbKYIITOPOM).

9 kJacce
m 3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOIUTh C WX IOMOIIBIO
pa3M4HBIE  DJIEMEHTHI  MPSMOYIOJBHOTO  TPEYrojibHUKA  («PEHIeHHE  MPSIMOYTOJBHBIX
TPEYroabHUKOB»). HaxomuTh (¢ MOMONIBIO KANBKYJAATOPA) JJIMHBI M YIIIBI JUISI HETAOJIUYHBIX
3HAa4YCHUH.

] [Tonb3oBatbes dbopMynamu TNpUBEIACHUS U OCHOBHBIM
TPUTOHOMETPHUYECKUM TOKJIECTBOM TUISE HAXO0XJICHUS COOTHOIIIEHUI MEeXIY
TPUTOHOMETPUYECKUMH BETUYMHAMHU.

m Vcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JIJISl HAXOKICHHS Pa3IMYHBIX SJIEMEHTOB
TPEYroJibHUKA («pelIeHnue TPEyroJIbHUKOBY»), MPUMEHSTh UX IMPU PEUICHHUH TE€OMETPHUUECKUX
3azad.

| BJ'Ia,Z[eTB IIOHATHUAMUA npeo6pa30BaHI/I${ HOI[O6I/I$I, COOTBCTCTBCHHBIX 3JICMCHTOB
HO,Z[O6HI>IX (bHpr ITonp30BaThCs CBOMCTBAMH HO,Z[O6I/I$I IIPOU3BOJIbHBIX (1)I/Il"yp, YMETH
BBIYUCIIATh JJIMHBI U HAXOAUTD YIJIBL Y HO,Z[O6HLIX (bHpr HpI/IMeHHTB CBOMCTBaA HOI[O6I/I${ B
INPAKTUYCCKUX 3aJladax. YMeTh IMPHUBOOUTDL IIPUMCECPDLI HO,Z[O6HI>IX (bHpr B OKpYXarouiem Mupe.
m [Tonp3oBarncs TCOPEMaMU O IIPOU3BCACHHUHN OTPE3KOB XOpd, O ITPOU3BCIACHNUU OTPEC3KOB
CCKYIHUX, O KBaApPaTe kacaTtenpHOM. [lons30BaThCA BCKTOpPaMu, IOHUMATb UX FeOMeTpI/I‘leCKI/Iﬁ n
q)HSquCKHﬁ CMBICJI, IPUMCHATbL HUX B PCHICHHH TI'COMCTPUYCCKUX H (1)I/ISI/I‘IGCKI/IX 3aJa4.
HpI/IMeHHTB CKaJIIPHOC MPOU3BCACHUEC BEKTOPOB JIS1 HAXOXKACHUSA JJIUH U YIJIOB.

m Ilonp3oBarbcsa MeTOIOM KOOpAWHAT Ha IUIOCKOCTH, IPUMCHATbL €ro B PCHICHUU
TCOMECTPHUUYCCKUX U MPAKTUYCCKUX 3aaad. Brnaners nonsarusamu IMPpaBHJIIBHOTO MHOTI'OYI'OJIbHUKA,
JUIMHBL OKPYKHOCTHU, MIHUHBI AYI'd OKPYXHOCTHU U paﬂHaHHOﬁ MCPBI yIjla, YMCTb BBIYUCIIATH
IJIomaab Kpyra v €ro JacTeu. HpI/IMCHHTB TOJIYYCHHBIC YMCHU B IIPAKTUYICCKHUX 3a/lavax.

m Haxoguts ocu (I/IJ'II/I I_IeHTpBI) CUMMCTpUHU (bl/ll“yp, IMPUMCHATH IBUKCHHUA IIJIOCKOCTU B
HpOCTCI‘;IHII/IX ClIydyasx.



n [TpuMeHsTH NOTy4YeHHBIE 3HAHUS HA TPAKTUKE — CTPOUTH MAaTEMaTUYECKHE MOICITH
UL 3a7ad peayIbHOM KM3HU U TPOBOJUTH COOTBETCTBYIOIIME BBIYHCICHUS C NPUMEHEHHEM
10100Us ¥ TPUTOHOMETPUUYECKUX (PYHKIUH (MONB3YyACh, TJIe HEOOX0MMO, KaJIbKYISTOPOM).

PABOYASA ITPOT'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKAN.

7 —9 KJIACCBbI

HEJIA U3YYEHUSA YYEBHOI'O KYPCA
B coBpeMenHOM 111hpOBOM MUPE BEPOSTHOCT U CTATUCTUKA TPHOOPETAIOT BCE OOJIBIITYIO
3HAYMUMOCTb, KaK C TOYKH 3PEHHUS MPAKTHUYECKUX MPUIOKEHUN, TaK U X POJIM B 00pa30BaHUH,
HEO0OX0IMMOM KaX/I0My 4esloBeKy. Bo3pacTaer uncio npodeccuid, mpu OBIAACHUHU KOTOPHIMU
Tpebyercs xopoinas 0a30oBas IMOJATOTOBKA B 00JIACTH BEPOSTHOCTH M CTATUCTUKH, TaKas
MOJTrOTOBKA BaXKHA IS MPOJOJKEHUsT OOpa3oBaHMsI W JUIS yCIEMTHOW MpodecCHoHaIbHOM
Kapbephl.

Ka>1<)11)1171 YCJIOBEK IMOCTOSAHHO MPHHUMACT PCIICHUA Ha OCHOBEC HMCIOMIUXCA Yy HETO
JaHHBIX. A JJISA 000CHOBAaHHOTO OPUHATHUA PCIICHHA B YCIOBUAX HEAOCTAaTKa HIIN n30BITKA
nHpopManuu HEOOXOJAMMO B TOM YHCIE XOpOmO CPOPMHUPOBAHHOE BEPOATHOCTHOE U
CTaTHUCTHYECCKOEC MBIIIJICHHC.

NMeHHO mosTOMYy OCTpPO BCTalia HEOOXOIUMOCTh CHOPMHUPOBATH Y OOYJaAIOUTUXCS
(YHKIIMOHATBHYIO TPaMOTHOCTb, BKIIIOYAIONIyI0 B ce0d B KauecTBE HEOThEMJIEMOM
COCTaBIISIOLIEH yMEHHE BOCIPUHUMATh W KPUTHUYECKH aHAIM3UpPOBaTh HHQOpMAIHUIO,
MIPE/ICTABICHHYIO B Pa3IMYHBIX (popMax, MOHUMATh BEPOSATHOCTHBIIN XapakTep MHOTUX PEeaIbHBIX
MPOIECCOB U 3aBUCUMOCTEM, MPOU3BOIUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACYEThI. 3HAKOMCTBO C
OCHOBHBIMH MPUHIMNIaMH cOOpa, aHaJIM3a U MPEICTaBICHHs TaHHBIX U3 Pa3INYHbIX chep KU3HU
oOmiecTBa U rocyjaapcTsa mpuoOaeT o0ydamuxcs K oOIIeCTBeHHBIM HHTepecaM. M3yueHue
OCHOB KOMOMHATOPUKHU pa3BUBAET HABbIKM OpraHu3alliy nepedopa u noAcuyéra 4rcia BapuaHTOB,
B TOM 4HCIE, B MPHUKIATHBIX 3a/JadaX. 3HAKOMCTBO C OCHOBaMHU Teopuu TpadoB cO3MaET
MaTeMaTH4eckuil ¢pyHIamMeHT aias (popMUpOBaHUS KOMIIETEHIUH B oOiacTé MUHPOPMATUKH U
uuppoBbix TexHoJorui. [lomMuMO 3TOro, mnNpM U3y4YEHUH CTATHUCTUKHM U BEPOSITHOCTH
o0oramarTcsl MPEACTAaBICHUS YUYallUXCSd O COBPEMEHHOW KapTHMHE MHpa M METoJaxX ero
ucclenoBaHus, (QOpMHUpPYeTCs MOHUMAHHE POJM CTAaTUCTUKA KaK MCTOYHHUKA COIHAJIBHO
3HaYUMOM HH(OPMALINY U 3aKIIAIBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIILICHUSI.

B cooTBeTcTBMM ¢ JaHHBIMH LENSIMH B CTPYKTYpe MporpamMMmbl ydyeOHOTO Kypca
«BeposATHOCTh M CTaTUCTUKA» OCHOBHOM WIKOJBI BBIJCICHBI CIEIYIOIIUE COAEPKATEIbHO-
Meroanyeckue muHun: «I[IpencraBienne JaHHBIX U OMKCATENbHASI CTATUCTHKAY; «BeposTHOCTHY;
«DneMeHThl KOMOMHATOPHUKNY; «BBeseHre B Teopuio rpadony.

Conepxxanune nuHumn «lIpencraBieHue AaHHBIX W OMMCATENbHAs CTATUCTUKA» CIYXHT
OCHOBOH 11 (pOpMUPOBaHMS HABBIKOB pabOThl ¢ MH(POPMAIUEH: OT YTEHUs] U MHTEPIIPETALUH
uHboOpMalMY, MpPEACTaBICHHON B TabnuIax, Ha JAMarpaMmax u rpagukax 1o coopa,
MPEJCTAaBICHNS U aHAJIN3a JJAHHBIX C MCIIOJIb30BAaHUEM CTAaTUCTHYECKUX XapaKTEPUCTUK CPETHUX
u paccenBanusi. PaboTas ¢ naHHBIMH, OOydarol[uecs y4aTcs CUHTBIBaTh U MUHTEPIPETUPOBATH
JIaHHBIE, BBIJIBUTaTh, apIYMEHTUPOBATh U KPUTHKOBATH MTPOCTEHUIIINE TUIIOTE3bI, PAa3MBILIUIATH HAJ|
(akTOpamMH, BBI3BIBAIOIIUMH M3MEHUYMBOCTb, U OIICHWBATh UX BIHMSIHHE Ha pacCMaTpUBaeMble
BEJIMYMHBI U ITPOLIECCHI.

I/IHTYI/ITI/IBHOC MNpEaACTaBJICHUC 0 cnyqaﬁHoﬁ N3MCHYHNBOCTH, HUCCICI0BAaHUC
3aKOHOMepHOCTCﬁ U TeHACHIIMM CTaHOBUTCS MOTI/IBI/IPYIOHIGI‘;I OCHOBO# J1s HU3YUYCHHA TCOPUU



BepOHTHOCTCﬁ. bonbmioe 3HaueHue 3A€Ch UMCIOT IMPAKTHUYCCKUC 3aJaHNd, B YACTHOCTH OIIBITHI C
KIIAaCCUYCCKUMH BCPOATHOCTHBIMU MOJCIAMMU.

[TonsiTHe BEpOSITHOCTH BBOAMUTCS KaK Mepa MpaBaonoao0us ciydaitHoro coObitus. [lpu
U3Y4YEHHH Kypca OOydarouluecsi 3HaKOMSTCS C MPOCTEHIIMMH METOJAaMU BBIUMCIICHHUS
BEPOSATHOCTEHN B CIydalHBIX JKCIIEPUMEHTAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU HCXOJIAMH,
BEPOSATHOCTHBIMH 3aKOHAMH, TIO3BOJISIFOIIMME CTaBHUTh U peIIaTh 0oJiee CI0KHBIE 3a1a4n. B kypc
BXOJST HA4YJIbHBIE IIPEICTABICHUS O CIIy4aliHbIX BEIMYMHAX U UX YHCIOBBIX XapaKTEPUCTHKAX.

Taxke B pamMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOyJarolIuXcsl ¢
MHO>KECTBAMU M OCHOBHBIMM OIIE€pallMsIMH HaJ MHOXECTBAMH, PACCMATPUBAIOTCS MPUMEPHI
MPUMEHEHHMS 111 PEeLeHus 3a]a4, a TAK)KE UCII0JIb30BAHUS B APYIrUX MaTeMaTHYECKUX KypcaxX U
y4eOHBIX MpeaMETax.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVTAHE

B 7 — 9 xmaccax usyuaercsa Kypc «BeposSiTHOCTh M CTaTHUCTHKa», B KOTOPBIH BXOMIST
paznensl: «IIpeacraBneHue AJaHHBIX U OMUCATENbHAs CTAaTUCTHKA»; «BeposTHOCTB; «DII€MEHTHI
KOMOUMHaTOpUKNy»; «BBenenue B Teopuro rpadosy.

Ha u3yudenue nanHoro kypca oTBOIUT 1 yueOHBIN yac B HEETIO B TEUEHHE KaXKI0Tr0 roja
oOyuenus, Bcero 102 yueOHbBIX yaca.

COILEP KXAHUE YYEBHOI'O KYPCA (I1O0 TOJAM
OBYYEHUA)

7 kaacce
[IpencraBienure AaHHBIX B BUAE TaOMuUI, AuarpaMm, rpadukoB. 3amojHEHHE TaOIul,
YTEHHUE W MOCTPOCHHUE JUArpaMM (CTOJIOMKOBBIX (CTOJIOUATHIX) U KPYroBbiX). UTeHue rpaduxon
peasibHBIX mpoleccoB. M3Bieuenune mHbopMaluu U3 AUarpaMMm U TaOIUIL, UCIHOJIb30BAaHUE U
WHTEpIpeTaIHs JaHHBIX.

OmnucarenbHas CTaTUCTUKA: CpcaHee apI/I(l)MCTI/I‘IGCKOC, MeJMaHa, pa3Max, HauOoJIbIIEE U
HaNMMCECHBbIICC 3HAYCHUA Ha60pa YHCJIOBBIX JaHHBIX. HpI/IMepBI CJIy‘IaI;'IHOI;'I HN3MCEHYHBOCTHU.

CrnydaifHbIH AKCIIEPUMEHT (OIBIT) U cliydaiiHoe coObITHE. BeposTHOCTh 1 wacTtoTa. Posb
MaJOBEpPOSITHBIX M MPAKTHUYECKU JOCTOBEPHBIX COOBITHI B MpHpojae U B obmiectBe. MoHeTa u
UrpajgbHas KOCTb B TCOPUU BEPOSTHOCTEH.

I'pad, BepumnHa, pedpo. Crenens BepimnHbl. Yucio pédep 1 cymMMapHasi CTeTeHb BEPILIUH.
[IpencraBnenne o cBsznoct rpada. Lenu u nukisl. [Iytu B rpadax. O0xon rpada (sitnepos
nyth). [IpencraBineHre 00 opueHTUpOBaHHOM rpade. Pemenne 3a1a4 ¢ moMoIibko rpagos.

8 kiaacce
[IpencraBienue qaHHBIX B BUAE TaONIUI, AUarpaMm, rpaguKoB.

MHO)KGCTBO, OJICMCHT MHOXKECTBA, IIOAMHOXXCCTBO. OnepauHH Haa MHOXCCTBaAMMU:
O6’LCI[I/IHCHI/IC, nepeceycHue, MAOIIOJIHCHUC. CBoiicTBa OHepaHI/Iﬁ Haa  MHOXCCTBaMMU:
NEpEMECTUTCIIBHOC, COYCTAaTCIIbHOC, pacnpeacianTeiIbHOC, BKIIIOYCHUA. Hcnons3oBanue
rpa(pnquKoro NPpEACTABJICHUA MHOXCECTB IJId OIMMCAHUA PCAJIBHBIX IMPOLIECCOB U HBHGHHﬁ, npu
PCUICHNHU 3a1a4.

N3mepenune paccenBaHMs JaHHBIX. JlMcriepcus M CTaHAAPTHOE OTKIOHEHHE YHMCIIOBBIX
HabopoB. /luarpamMmma paccenBaHusl.



OneMeHTapHble COOBITHS CilydaiiHOTO ombITa. CiydaiiHeie coObiTus. BeposiTHOCTH
coObITHH. OTBITHI C PABHOBO3MOYKHBIMH 3JI€MEHTapHBIMU cOObITUAMU. CitydaitHblii BEI60p. CBSI3b
MEX]ly MaJOBEPOSTHBIMH M MPAKTHUYECKH JOCTOBEPHBIMU COOBITUSIMU B IpUpPOAE, OOIIECTBE U

HaykKe.

JepeBo. CBoiicTBa IEpEBbEB: €AUHCTBEHHOCTD ITyTH, CYLLIECTBOBAHUE BUCSIUEH BEPILIUHBL,
CBSI3b MEXKJY YHCIOM BepIIMH W 4ducioMm pédep. [lpaBwio ymHoxeHwus. Pemienue 3amau ¢
MTOMOIIBI0 TpadoB.

[IpoTuBononioxusie coObiTus. [uarpamma Oiepa. OObenuHEeHHE U TEpeceyeHUe
coObiTuil. HecoBMecTHbIe cOOBITHS. DOpMyIa CII0KEHHUS BEPOSTHOCTEH. Y CIIOBHASI BEPOSITHOCTb.
[IpaBuno ymHoxenus. HesaBucumsie coObitus. [IpencraBieHue skcriepuMeHTa B BUJE JI€peBa.
Pemrenne 3a1a4 Ha HaXO0XJIEHUE BEPOSTHOCTEN C MOMOIIBIO JEpeBa CIy4alHOTO HKCIIEPUMEHTA,
nuarpaMm Dusepa.

9 kaacc
[IpencraBienue naHHBIX B BUJE TAaOIUL, AMarpamm, rpadukoB, MHTEPIPETAINS JaHHBIX.
UreHnue u noctpoeHue Tadiuil, Juarpamm, rpadukoB 1Mo peaibHbIM JaHHbBIM.

[TepectanoBku u Qakropuan. Codyeranus u yuciao codyeranuil. TpeyronpHuk [lackans.
Pemenue 3agau ¢ ucnosib30BaHUEM KOMOWHATOPHKH.

I'eomerpuueckas BeposiTHOCTh. CirydaliHbIM BHIOOP TOUKH U3 (PUIYpHI HA IJIOCKOCTH, U3
OTpe3Ka U U3 IyI' OKPYKHOCTH.

UcnwiTanue. Ycnex u Heyaava. Cepust UCMIBITaHM 0 epBoro ycnexa. Cepus UCTIbITAaHUN
bepnymnnu. BepostHocTu coObITHil B cepuu ucibiTaHuid bepHyu.

CnyvaliHasi BETMYMHA W paclpeiesieHue BEpOSTHOCTEH. MaTeMaTu4eckoe OXKuJaHue U
mucnepcusi. [Ipumepsl MaTeMaTH4eCKOro OKHJAAHUS KaK TEOPETUYECKOTO CPETHEro 3HAYCHUS
BEITMYMHBI. MaTeMaThuueckoe OKUJaHue U TUCIEPCUsl CIy4yailHOM BEIMYMHBI «YUCIIO YCIIEXOB B
cepuu UcHbITaHUuM bepHymm.

ITousaTue o 3aKk0HE OOJBIINX YHCE]. I/ISMepeHI/Ie BepOﬂTHOCTeﬁ C IIOMOIIBIO HaCTOT. Ponn
M 3HaYEHHE 3aKOHAa OOJIBIIMX YHCETI B Ipupoac u O6I.HCCTB€.

TEMATHYECKOE INTAHUPOBAHHE

7 KJIACC
Ne Hanmenosanne  pasgenoB  u  T1eM | KonmuecTBo yacos
wn HPOTPaMMEHT Bcero Kontponsnbie | IIpakruueckue
paboThI paloThI
1 [Ipencrapnenue JaHHbBIX 7 1
2 OnucarenbHasi CTaTUCTUKA 8 1
3 CnyuaiiHasi ”(3MEHUUBOCTD 6 1 1
4 Beenenue B Teopuio rpados 4
5 BeposTtHOCTs M wacToTa  ciyvaiiHoro | 4 1




COOBITHS
6 OO60011IeHNe, KOHTPOITH 5 1
OBIIEE KOJMYECTBO YACOB IIO | 34 2 4
[TPOI'PAMME
8 KJIIACC
Ne HavmenoBanne  pasgenoB  u  tem | KonmdecTBo 4acoB
wm TPOTPaMMET Bcero KonTponsnsie | IIpaktuueckue
paboThI paboThl
1 IToBTOpenue kypca 7 kinacca 4
2 OmucarenbHas cratucTuka. PaccewBanue | 4
JTAHHBIX
3 MHuoxecTBa 4 1
4 BeposTHOCTh citydyaiiHOro coObITHS 6 2
5 Beenenne B Teoputo rpadon 4 1
6 CayJaitHpie COOBITHS 8
7 O06001enne, KOHTPOJIb 4 1
OBILIEE KOJMYECTBO YACOB TIIO | 34 2 3
I[TPOIT'PAMME
9 KJIACC
Ne HaumenoBanne  pazgenoB  u  tem | KonnuectBo yacos
W TPOTPAMME! Bcero Kontponeueie | [IpakTrueckue
paboThI paboThI
1 IToBropenue kypca 8 kinacca 4
2 DIeMEeHThl KOMOMHATOPUKHU 4 1
3 I'eomeTpuueckas BEpOSITHOCTb 4 1
4 Wcnpitanus beprymnu 6 1
5 CryyaiiHas Belnu4YMHA 6
6 OO6o0611eHIe, KOHTPOIIh 10 1
OBHIEE KOJIMYECTBO YACOB TIIO | 34 2 2
I[TPOI'PAMME

IINTAHUPYEMBIE IPEIMETHBIE PE3YJIBTATbBI
OCBOEHU S IPUMEPHOM PABOYEN ITIPOT'PAMMBI KYPCA

(MO TOJAM OBYYEHUS)

Hpe,[[MeTHLIC PE3YyIbTAaThl OCBOCHUS KypCa ((BCpOSITHOCTB M CTaTHCTHKa» B 7 — 9 Kiaccax
XapaKTCPU3YIOTCA CICAYIOIMUMHA YMCHUSIMU.



7 kiacce
m YUurare nHOpManKio, MpeACTaBICHHYI0 B TAOMUIAX, HA JUarpaMmax; MpeICTaBIsITh
JAaHHBIC B BUJE TaOJMIl, CTPOUTH TUATPAMMBI (CTOJIOMKOBBIC (CTOJIOYATHIE) M KPYroBBIE) IO
MacCHBaM 3HAYEHUH.

m OnuchiBaTh U MHTEPIPETUPOBATH PEAlIbHBIE UUCIIOBBIE JAaHHBIE, MPEICTABICHHbIC B
TabIMIIax, HA AUarpammax, rpadukax.

m lcnomnp3oBaTh IJid OIMMCaHHA MAHHBIX CTATUCTHYCCKUC XAPAKTCPHUCTUKH: CPCIHCC
apI/I(i)MeTI/I‘ICCKOG, MEaHuaHa, HanOO0JIbIIICC M HAUMEHBIIICE 3HA4YCHUA, pa3Max.

m lmeTs mpencraBieHue o ciydailHONM M3MEHUMBOCTH Ha NMPUMEPAX LIE€H, PU3NYECKUX
BEJINYMH, AHTPONIOMETPUYECKUX JIAHHBIX; HMMETh IPEJICTAaBICHHE O CTaTUCTUYECKOU
YCTOWYHBOCTH.

8 kiaace
m l3Biekate u mpeoOpa3oBbIBaTh HMHGOPMAIMIO, MPEICTABICHHYIO B BHUIC TaOJHII,
auarpamm, rpaQuKoB; IPEJCTaBIATh JaHHbIE B BUE TaOIUL, AUarpaMM, rpauKoB.

n OnuceiBaTh JaHHBIE C IOMOIBIO CTATUCTHYECKUX MOKa3aTeNeH:
CpeIHUX 3HaYeHHUH U Mep paccenBaHus (pa3Max, JUCTIEPCHUs U CTaHIaPTHOE OTKIIOHEHHUE).

m HaxoauTh 4acTOTHl YMCIIOBBIX 3HAYEHWW W YACTOTHI COOBITHH, B TOM 4YHCJE IO
pe3ynbpTaTam u3MepeHui u Ha0moaeHni. HaxouTh BEpOSATHOCTH CITy4aifHBIX COOBITHI B OTIBITaX,
3Hasi BEPOSATHOCTU AJIEMEHTAapHBIX COOBITUI, B TOM YHCIIE€ B OIBITAX C PaBHOBO3MO>KHBIMHU
JJIEMEHTapHBIMU coObITHsIMU. Vcmonb3oBaTh rpaduyeckue MOJAETH: AEPEBO CIIy4ailHOTO
AKCIIEPUMEHTA, AUarpaMMbl Dijiepa, YucaoBas npsamasl.

| OHepI/IpOBaTB MOHATHUAMU:. MHOXECTBO, IIOJMHOXKCCTBO, BBIIIOJHATH OICPAllMKU HAI
MHOKECTBaMHU: O6T)CI[I/IHCHI/IG, MEPECCUYCHUEC, NOIOJIHCHUC, MEPCUUCTIATE 3JIEMEHTBI MHOXKCCTB,
IIPpUMCHATDH CBOMCTBA MHOKECTB.

m lcnonb3oBarh rpaduyeckoe MpeaCTaBICHUE MHOXKECTB U CBSI3ed MEXIy HUMH IS
OTHCAaHUs TPOILIECCOB U SBJIICHWH, B TOM 4YHCIE MPHU pPEUICHUM 3ajad U3 APYTruX Y4eOHBIX
MIPEeIMETOB U KYPCOB.

9 kJacc
m lI3Bnekath u mpeoOpa3oBhIBaTh HHQPOPMAIMIO, MPEICTABICHHYI0 B Pa3JIMYHBIX
HWCTOYHMKAX B BHJE TaOJMI, auarpamMm, rpadukoB; MPEJICTABIATH JaHHBIC B BHJE TaOJMII,
qUarpaMm, rpa)ukoB.

m Pemate 3amauun OpraHnu30BaHHBIM nepe60p0M BApUAHTOB, @ TAKKC C UCIIOJIb30BAHNCM
KOM6I/IHaTOprIX npaBujI U MCTOIOB. Hcnonp30BaTh omnucateilbHbIC XapaKTCPpUCTUKH JIA
MaCCHBOB YHUCJIOBBIX JAHHBIX, B TOM YUCJIC CPCAHUC 3HAUYCHUS U MEPbI PACCCUBAHUA.

m HaxoauTe 4acTOThl 3HAYEHHUM W YaCTOTHI CO6LITI/I$I, B TOM YHUCIIC TIOJIbB3YACH
pe3yibTaTaMu HpOBeI[éHHBIX I/I3MepeHHI>'I 151 Ha6J'II02[eHHfI.

u Haxoauts BCPOATHOCTHU CHy‘I&ﬁHBIX COOBITHI B N3YYCHHBIX OIIbITaxXx, B TOM YHCJIC
B OIIbITaX C PAaBHOBO3MOKHBIMU DJJICMCHTAPHBIMU CO6LITI/I$IMI/I, B CCpUAX HUCIBITAaHUN 10
NEpBOTO YCIICXa, B CCPUAX HUCIIBITAaHUI BepHyJ'IJ'II/I.
m MmeTh MMpeaACTaBJICHUC O CJIy‘-I&fIHOfI BCJIMYUHC U O pacCIIipCaACIICHUN BepOﬂTHOCTCﬁ.

m MmeTh MNpEACTaBJICHUC O 3aKOHEC OOJIBIIIMX YHCET KaK O MPOABJICHUHN 3aKOHOMCEPHOCTHU B
CHy‘IElfIHOﬁ HU3MCHYMUBOCTHU U O POJIK 3aKOHA OOJIBIIINX YUCEI B npupoac u O6U.ICCTBC.
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