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Mecrto y4eOHOTO ITpemMeTa, Kypca B
y4eOHOM IUIaHe

170 4 B rox (5 4acoB B HEAEIIO)

CocraBurens(u)

[Iuman T.H, MonuanoBa M.P., IToptasiruna E.M.

Conep:xanue yueOHOTO Ipenmera,
Kypca

HartypanbHble yncia v HyJb

HarypanbHoe yncno. Psg Harypanbhbix uncen. Yucino 0. M3o0paxenne
HATypaJbHBIX YUCE] TOYKAMH Ha KOOPAWHATHOM (YMCIIOBOIT) TIPSMOH.

[lo3umonHas cucrema cumcieHus. PuMckas Hymepanus Kak NpuUMep
HEMO3UIIMOHHON CHCTEeMBI cuucieHus. JlecaTnyHast cucTeMa CUMCIeHHUS.

CpaBHEHHE HaTypaJbHBIX YHCEJ, CpPaBHEHHE HATYpaJbHBIX YHCEN C
Hyném. CriocoObl cpaBHeHUs. OKPYTIICHHUE HATYyPAJIbHBIX YHCEI.

Crno)xeHue HaTypalbHBIX 4YHCEN, CBOMCTBO HYyJS IMpH CIOXEHHU.
Brrunranue kak gelictBue, oOpaTHOE CIOKEHUIO. Y MHOKEHUE HATYpaJIbHBIX
Yyucesl, CRBOMCTBA HYJISI M €MHULIBI IPU YMHOKEHHUHU. JleJieHne Kak JeHCTBUE,
oOpaTHOe yMHOXXEHHIO. KOMITOHEHTHI [ICHCTBHIA, CBSA3b MEXKIYy HHMHU.
IIpoBepka pesymnbraTa apudmeTmueckoro neictus. IlepemecturensHOoe U
coueTaTelbHOE  CBOWCTBAa  (3aKOHBI)  CIIOXKEHHS HW  yMHOXKCHHSA,
pacTipeaenuTeNTsHOe CBOMCTBO (3aKOH) YMHOKEHHUS.

Ucnonp3oBanue OykB [iisi 0003HAYEHUS HEW3BECTHOI'O KOMIIOHEHTa U
3aIMCH CBOMCTB apu(PMETHIECKHUX NEHCTBHIA.

JenuTenu u KpaTHblE 4MCla, pa3ioXKeHUe Ha MHOXxurenu. IIpocteie u
coctaBHble uucna. [IpuzHaku nemumoctu Ha 2, 5, 10, 3, 9. JleneHue c
OCTaTKOM.

CreneHb ¢ HaTypaJbHBIM MOKa3aTeJIeM. 3allCh YUCIA B BUAE CYMMBI
Pa3psAOHBIX CIAraeMbIX.

UucnoBoe BolpakeHHE. BbluncieHne 3HaUeHU YHCIIOBBIX BBIPAXKEHUM,
MOPSAZOK BBIMONHEHUs JedcTBUM. lcmonb3oBaHne mpu  BBIYHUCICHHAX
MEPEMECTUTETILHOTO M COYETATEJIbHOIO CBOWCTB (3aKOHOB) CIIOKEHHSA U
YMHOXEHHUSI, pacTIpeIeIUTEIBHOIO CBOMCTBA YMHOXKEHUS.

JApodu

IIpeacraBienne o apoOM Kak crmocoOe 3amucy YacTH BEJTUYUHBI.
OObikHOBeHHBIE 1pobu. IIpaBuibHBIE M HempaBWIbHBIE ApoOu. CMmemaHHas
IpoOb, MpeAcTaBIeHNE CMEIIaHHONW ApOOM B BUAE HENPaBUIBLHOH APOOH H
BBIJICJICHHE LEJIOW 4YacTH YHMCiIa W3 HempaBWIbHOM Ipolu. UzobOpaxkenue
npoOeli ToYKaMHM Ha YHCIOBOW mpsiMoil. OCHOBHOE CBOWCTBO JpPOOH.




Cokpamenue apobOeii. [lpuBenenune apoOM K HOBOMY 3HaMEHATEIIIo.
CpaBHeHue qpo0et.

CnoxeHue W BbIYUTaHUE ApoOel. YMHOXEHHE M JieJieHHe IpoOeH,
B3aUMHO oOpaTHble IpoOu. HaxokIeHwe 4acTH LENOro W LEeJNOoro MO ero
YacTH.

Jecarnunas 3amuck ApooOei. IlpeacraBieHne IECATHIHOH ApoOW B
BHIIC OOBIKHOBEHHOW. M300paxkeHmMe IECATHYHBIX ApoOeil ToukamMu Ha
9uCcI0BON TIpsiMoit. CpaBHEHHE MECATUIHBIX IPOOCH.

ApudmeTrraeckue AEUCTBUS C AECATUYHBIMEH JpoOsimu. OKpyTiieHne
TMECATUYHBIX APOOCH.

Pemienue TekcTOBBIX 32124

Pemrenne TEeKCTOBBIX 3amad apu(METHUSCKHM CIIOCOOOM. Permienwe
JIOTMYECKUX 3anad. Pemenue 3amad nepeOGopoM BCeX BO3MOXHBIX BapUAHTOB.
Hcnonp30BaHue Npy PeILICHUH 3a1a4 TaOIHIl U CXEM.

Pemenue 3amay, cogepkayx 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMUUHBL:
CKOpOCTb, BPEMS, DPACCTOSIHME, LIE€HA, KOJIWYECTBO, CTOUMOCTb. ETUHHIIBI
U3MEpEeHMsl: Macchl, 00b&Ma, IICHbl, PACCTOSIHUSA, BPEMEHH, CKOPOCTH. CBs3b
MEXIY €IMHULAMH U3MEPEHHS KaX10W BEJINYHHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha Jpo0u.

IIpencraBienue JaHHBIX B BUAE TaONHL, CTOIOYATHIX JUATPAMM.

Harnsanas reomerpust

Harnsinable npencraBiennst o Gurypax Ha IUIOCKOCTH: TOYKa, MpsMasi,
OTPE30K, Jy4, yroj, JIOMaHas, MHOTOYIOJbHUK, OKPYKHOCTb, KpPYI. YTOI.
[IpsiMoii, ocTpbIid, TYNON U pa3BEPHYTHIN YITIBL.

JnuHa oTpe3ka, METpUYECKHE E€AWHUIBI AJUHBL. JIIHHA JOMaHOWH,
NEepUMETp MHOTOYTOJNbHUKA. V3MepeHrne W MOCTPOCHUE YTIIOB C MOMOIIBIO
TPaHCHIOPTHUPA.

HaI‘JISIIlHI)IC MMpeACTaBJICHHUA O q)HpraX Ha IJIOCKOCTU: MHOT'OYTOJIBHUK,
NPSIMOYTOJILHUK, KBaJpaT, TPEYTOJIbHUK, O pABEHCTBE QUTYD.

N3o0paxenue ¢uryp, B ToM yuciie Ha kierdartoid Oymare. [loctpoenue
KOHQUTYpauuii M3 dYacTed NpsSMOW, OKPY)KHOCTH Ha HEITMHOBAHHOW U
kjeryaroii  Oymare. Vcrmonmb3oBaHWE — CBOWCTB  CTOPOH W YIJIOB
NpsIMOYTOJIbHUKA, KBaJapara.

Hnomam) MNpAMOYTOJIbHUKa W MHOI'OYTOJIBHUKOB, COCTAaBJICHHBLIX W3
NPSIMOYTOJILHUKOB, B TOM 4Hcle (uryp, W300paXEHHBIX Ha KJIETYaTOH
Oymare. EQMHUIIBI H3MEPEHHUS TUIOIIATH.

Harnsganele  mpeicTaBieHHs O  NPOCTPAHCTBEHHBIX  (UTypax:
NpSMOYTOJIbHBIN TMapajuienenunes, Ky0, MHOrorpaHHukd. W3oOpaxkeHue
NPOCTEHIINX MHOTOTPaHHUKOB. Pa3BépTkm Kyba U mapajulenenuresa.
Co3nanue Mojienieli MHOTOTPaHHUKOB (M3 OyMaru, pOBOJIOKH, TUIACTHIMHA U
JIPYTHX MaTepHaJIoB).

O0béM  MPAMOYTONIBHOTO  THapajuiesenureaa, KkKyba.  EnuHuipl
u3MepeHus 00bEMa.

Pesynbrarel ocBoeHHS y4eOHOTO
npeaMeTa, Kypea

K kxoHmy oOyueHus B 5 kJjiacce oOyYarOLIMICS MOJyYUT CIICAYIOLINE
MIPEIMETHBIE PE3yJIbTAThL:

Ymncna v BBIYUCICHAS

[loHumMaTh W TPaBWIBHO YHOTPEOSATH TEPMHUHBI, CBSA3aHHBIE C
HaTypaJIbHBIMU YUCIIAMH, OOBIKHOBEHHBIMH U JIECSITUYHBIMU APOOSIMH.

CpaBHUBaTh M YNOPSAAOYMBATH HATypalbHBIE YHUCIA, CPAaBHUBATh B
MPOCTEHIINX CITydasiX OOBIKHOBEHHBIE IPOOH, NECSITUUHBIC APOOH.

COOTHOCHTD TOYKY Ha KOOPAMHATHOM (YMCIIOBOH) mpsMON cC
COOTBETCTBYIOIIMM €W YMCIIOM M M300pa)kaTb HaTypajbHbIE YHCIa TOYKAMU




Ha KOOPAWHATHOM (YMCIIOBOIT) IPSMOH.

Brmonuate apupmeTndeckue NEHCTBUs C HATypalbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMH JIPOOSMH B MIPOCTEHIINX CITydasiX.

BrINONHATE IPOBEPKY, IPUKUIKY PE3yIbTaTa BEIYHCICHUI.

OKpyTrasTh HATypalbHBIC YUCIIA.

Pemrenne TeKCTOBBIX 32124

Pemate TexcToBBIE 33124 apUPMETHUECKUM CIIOCOOOM M C ITOMOILBIO
OpPraHU30BaHHOI'0 KOHEYHOTro Iepedopa BceX BO3MOXKHBIX BAPUAHTOB.

Pemrate 3agaun, comeprkaiine 3aBUCMMOCTH, CBS3bIBAIOLINE BEJIMUUHBL:
CKOPOCTh, BPEMs, PaCCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb.

Hcnonp30BaTh KpaTKUE 3alMCH, CXEMbI, TaOJIUIbl, 0003HAUYEHUS IPHU
pELICHNUN 3a/a.

ITonp30BaThCsl OCHOBHBIMHM E€AMHHUIIAMH HM3MEPEHUS: LIEHBI, MaccChl,
paccTosiHus, BpEMEHH, CKOPOCTH, BBIPAXXATh OAHU €IMHHUIBI BEIUYMHBI Y€pe3
Ipyrue.

W3Bnekarts, aHaJIN3UPOBATH, OLIEHUBATh nHpOpMAaLHIO,
NPEICTABICHHYIO B TabiuLe, Ha cTOJI09aTol AuarpamMme, HHTEPIPETUPOBATh
NpeICTaBICHHbIE JaHHbIE, HCIIOIb30BATh JaHHbIE [IPH PEIICHUH 3a1ad.

Harnsanas reomerpust

ITonp30BaThCsI TEOMETPUUECKUMHU MTOHATHAMU: TOUKA, MIPSIMasi, OTPE30K,
7y, yTojl, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBomuTH mpHUMEPbl OOBEKTOB OKPY’KAIOIETO MHPA, HMEIOLINX
(hopMy H3YUIEHHBIX T€OMETPUIECKHUX QUTYP.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C yIJIaMH: BEpLIMHA,
CTOpPOHA, C MHOTOYTI'OJIbHMKaMH: YyToJl, BEPIIMHA, CTOPOHA, AWAroHajlb, C
OKPY>KHOCTBIO: pajinyc, TUaMeTp, LEHTP.

N300paxarh n3yuyeHHbIE TeOMETPHUECKUE PUTYPHI Ha HETMHOBAHHON U
KJIETYaToi Oymare ¢ TOMOIIBIO IUPKYJIS M TMHECHKH.

HaxomuTh HOAMHBI OTPE3KOB HETMOCPEACTBEHHBIM HM3MEPEHHUEM C
MOMOIIBIO JINHEWKH, CTPOUTH OTPE3KH 3alaHHOH JUTHHBI; CTPOUTH OKPY)KHOCTh
3aJJaHHOTO Pajyca.

Hcnonb30BaTh CBOWICTBA CTOPOH W YIJIOB MPSMOYTOJbHUKA, KBaJpara
JUTSL UX TIOCTPOEHHUSI, BEIYUCIICHUS TJIOMIAN U TIEPUMETPa.

BbIuucnsaTh nepuMeTp U IUIOIAAb KBajpara, MpsSMOYToJIbHUKA, GUryp,
COCTaBJICHHBIX M3 TPSMOYTOJIBHUKOB, B TOM 4HCIe QUTYD, H300paKkEHHBIX HA
KJIETYATON OyMmare.

[Tonp30BaThCSl OCHOBHBIMH METPHUUECKUMH EIMHUAIAMH H3MEPEHUs
JUTMHBI, TIJIOMIAJIH; BEIPAXKATh OJTHU €MHUIBI BETUUMHBI Uepe3 ApYyTHe.

PacrnioznaBare mnapamnenenuries, KyO, HCIONB30BaTh TEPMHHOJIOTHIO:
BepIINHA, peOpo, IpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHHUS MapajlIeeHIIe/Ia,
Ky0a.

Beraucnsats 006EM Ky0Oa, napanenenumena o 3aaHHbIM H3MEPEHUSIM,
MOJIb30BAThCS SAMHUIIAMU H3MEPEHUS 00bEMA.

Penrath Hec0KHBIE 33]]a9U HA M3MEPEHUE TEOMETPUIECKUX BEJIMYHMH B
MPAaKTUYECKUX CUTYaLUsX.

K kxonmy oOyueHus B 6 kJjiacce oOy4arOLIMICS MOJyYUT CIICAYIOLINE
NPEIMETHBIE Pe3yIbTaThL:

UYncaa 1 BbIYMCTCHUS

3HaTh ¥ HIOHUMATh TEPMHHBI, CBS3aHHBIE C PA3IMYHBIMHU BHIAMH YUCET
U CHOCO0aMHU UX 3alHCH, EPEXOJUTH (€CIH 3TO BO3MOKHO) OT OHOU (HOpMBI
3aMucH Yucia K ApYrou.

CpaBHMBaTh M YHOPSIOYMBATH ILEJIble 4YHCIA, OOBIKHOBEHHBIE U
JECSITUYHBIE APOOH, CPAaBHUBATH YUCIIA OJHOTO U Pa3HbIX 3HAKOB.




BomonHATe,  coueTass  yCTHBIE W IHCBMEHHBIE  TIPHEMBIL,
apupMeTHyecKue JEHCTBUS C HATypalbHBIMH M UHEIBIMH  YHUCIaMH,
OOBIKHOBEHHBIMH W JACCATHYHBIMH  JPOOSMH, TOJIOKUTEIbHBIMH U
OTPHULIATELHBIMH YHCITAMH.

BbIUuCHATh 3HAYCHUS! YUCTIOBBIX BBIPAKCHUH, BBIMOIHATh MPUKUAKY U
OIIEHKY pe3yJibTaTa BBIYMCICHUHA, BBIIONHATH MHPE0OpPa30OBAHUS YHUCIIOBBIX
BBEIPOKCHHUI Ha OCHOBE CBOMCTB apHU(METHICCKUX TCHCTBUH.

COOTHOCHTPH TOYKY Ha KOOPAMHATHOW MPSMOM C COOTBETCTBYIOIINM €it
YHUCIIOM W M300pa)kaTh YUCIia TOYKAMHU Ha KOOPAMHATHOW MPSMOU, HAXOIUTh
MOJIYJIb YHCTA.

COOTHOCHTh TOYKH B TPSAMOYTOJIBHONH CHCTEME KOOpIWHAT C
KOOpJMHATaMH 3TOM TOYKHU.

OKpyrisITh €Tl YWClIa W JECATHYHBIE JApoOH, HaXOIUTh
MIPUOTVKEHUS THCEIT.

YucnoBble 1 OyKBEeHHbIE BbIPAKeHUsI

[lornMate ¥ ymoTpeOnsiTh TEPMHUHBI, CBS3aHHBIE C 3aNHCHIO CTEIEHU
YHUCIIa, HAXOAWTh KBaJpaT W KyO dYWCIa, BBIYHUCIATh 3HAYCHHUS YHCIOBBIX
BEIPXCHHIA, COJIEPKAIINX CTEIICHH.

[lomp30BaThCS MpU3HAKAMH NETUMOCTH, PAaCKIIabpIBaTh HATypaIbHBIE
YHUCIIa Ha TIPOCTHIE MHOYKUTEITH.

[Tomp30BaThCs MacITaboOM, COCTABIATH ITPOITOPITUN W OTHOIIICHUSI.

Ucnonmp3zoBaTh OYKBBI Uit 00O3HAYEHWS YHCEN TMPH  3aIlHCH
MaTEeMAaTHYECKUX BBIPAKEHUH, COCTaBIATh OYKBEHHBIE BBIPAXKCHHS U
(OopMyIBl, HaXOAWTHh 3HAYeHWS OYKBEHHBIX BBIPAKCHHUN, OCYIIECTBIASL
HE0OXOJMMBIE TIOACTAHOBKH U IIPe00pa3oBaHusl.

HaxoauTe Hen3BeCTHBIM KOMIIOHEHT PAaBEHCTBA.

Pemrenne TeKcTOBBIX 32124

Pemrate  MHOromaroBble  TEKCTOBBIE 3aJaud  apUPMETHUCCKUM
CIIOCOOOM.

Pemarp 3amaum, CBA3aHHBIE C OTHOILEHHEM, INPOMOPIUOHATHHOCTHIO
BEJIMYHH, MMPOLEHTAMH, PELIaTh TPH OCHOBHBIC 334l Ha IPOOH U MPOIICHTHI.

Pemats 3agaun, coaepkaiiye 3aBUCIMOCTH, CBS3bIBAIOIINE BETNYHHBIL:
CKOPOCTb,  BpeMs,  pacCTOsIHMe, IIeHa,  KOJHMYECTBO,  CTOMMOCTb,
MPOU3BOJUTENBHOCTh, BpeMsl, 00BbEM pabOThI, MCMONB3YsS apupMeTHYECKHe
JNEHCTBUS, OLEHKY, MPHUKUAIKY, IIOJIb30BAThCS €AWHUIAMH HU3MEpPEHUS
COOTBETCTBYIOLINX BEITMYHUH.

CoctaBisiTh OyKBEHHBIC BEIPKEHHS IO YCIOBHUIO 32/1a4H.

W3pnexars uHGOPMAITUIO, IPEICTABICHHYIO B TaOJIUIAX, HA JIMHCWHOM,
CTONOYATON MM KPYrOBOM JuarpaMMax, HHTEPIPETUPOBATh MPECTaBICHHBIE
JTaHHBIE, MCII0JIb30BATh JaHHBIE TIPY PELICHUH 3a]1ad.

[Ipencrapnate WHOOPMALKIO ¢ TIOMOIIBIO TAONWIl, JUHCHHOM U
CTOJIOYATON IUArpaMM.

Harasinnas reomerpus

[MpuBomUTH TpHUMEPHl OOBEKTOB OKPYKAIOIIETO MHpPA, HWMEOIINX
(hopMy HM3YUYEHHBIX T'€OMETPUYECKHX IUIOCKUX U MPOCTPAHCTBEHHBIX (HUTYD,
NPUMEPHI PABHBIX U CUMMETPUYHBIX (QUTYD.

H300paxaTh C MOMOIIBIO LUPKYJS, JUHEHKH, TPaHCHOPTUpa Ha
HEJIMHOBAaHHON W KJIeT4aTOl Oymare HM3y4eHHbIE IIIOCKHE T'eOMETPHUYECKHe
¢uryps! 1 KOHQUrypauuu, CHMMETPUYHBIE (PUTYPHI.

[Tonp30BaThCsl TEOMETPUUECKUMH MOHATHSIMU: PAaBEHCTBO (UTYP,
CUMMETpUS, UCIIONB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHEH: OCh
CUMMETpPUH, LEHTP CUMMETPHHU.

HaxonuTh BelWYMHBI YITIOB U3MEPEHHEM C MOMOIIBIO TPAaHCIOPTHPA,




CTPOUTH YIJBl 3aJaHHOW BEJIIMYMHBI, MOJB30BaThCS IPH PEIICHHH 33434y
TpagyCHON MepoH yIJoB, paclo3HaBaTh Ha 4YEpPTEKaxX OCTPBIM, MPAMOH,
pa3BEPHYTHIA U TYNOU YIJIBL.

BeluncnaTe  AMMHY ~— JIOMaHOM,  MEpPUMETP  MHOTOYTOJIBHUKA,
MOJIb30BaThCSl €AMHHULIAMU HW3MEpPEHMs [UJIMHBI, BBIPAXXATh OJHMU €IUHUIIBI
W3MEpPEeHUsl JUINHBI Yepe3 APyTHe.

Haxonutp, ucnonp3ys 4epTEéXHbIE MHCTPYMEHTBI, PACCTOSHUS: MEXIY
JIBYMS TOUKaMH, OT TOYKH O IPSMOH, [UIMHY IIyTH Ha KBaJpaTHON CETKE.

Borancnare miuomans Guryp, COCTaBICHHBIX M3 MPSAMOYIOJIBHUKOB,
UCTIONIb30BaTh pa30MeHue Ha NPAMOYTOJIbHHKH, Ha paBHbIE (UIYDHL,
JOCTpauBaHMUE 10 MPSMOYTOJbHHKA, IIOJIb30BATHCSI OCHOBHBIMU CIUHHMLIAMU
U3MEpEeHMsl MJIOLIAH, BbIpaXaTh OJHU €OMHUILIBI U3MEPEHMS IUIOIAAN 4Yepe3
Ipyrue.

Pacno3HaBath Ha MoIENAX M H300pAKEHUAX NHPAMUAY, KOHYC,
LIIMHIIP, UCIIOJIBb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE,
pa3BEpPTKA.

N3ob6paxarp Ha KJI€TYaTO Oymare MpsSIMOYTOJBHBIHN MapauIeTenuie].

Bbuucnate  00bEM  NIPSIMOYTOJBHOTO — Napajuleienunena, Kyoa,
M0JIb30BATHCSI OCHOBHBIMU €IMHULIAMH H3MEPEHUs 00BbEMa;

PemaTe HecnOXHBIE 3a1a4X HA HAXOXKICHUE T€OMETPUUECKUX BEITMYNH
B IIPAKTHYECKUX CUTYaLUSIX.




AnHOTaIMs K paboyuM mporpammam 1o MaTeMaTuke 6 Kiacce

HasBanwue paboueit mporpammel | Maremaruka
y4eOHOro MpeaMera, Kypca
Kiacc 6a,0,8B

Y4yeOHO-METONNUECKUNA KOMILIEKC

YuyeOHO-MeTOAMYECKNA KOMILIEKC YIUTEIN:

1. Maremaruka: 6-ii kjacc: 0a30BbIM ypOBEHb: y4EOHUK: B
2uactax, 6 knacc/ Bunenkun H.f., XKXoxos B.U., UecHokoB
A.C. u papyrue, AxnuoHepHoe oOmectBo «M3maTenbcTBO
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2. KoHTpOJbHBIE U CAMOCTOSITENIbHBIE pa0OTHI IO MaTeMaTHKe:
6 ximacc: kK yueOnuky H.S1.Bunenkuny u ap. «Martematuka .
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WznatenbctBo «OK3amen». 2011 — 95. (31eKTpoHHBIN
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B.H.Pynuunkas. M.:U3narensctBo «Dx3amen», 2013— 2-¢
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MecTto yueGHOrO mpeaMera,
Kypca B y4eOHOM IIJIaHe

170 4 B rox (5 4acoB B HEJEIO)

CocraButenb(u)

Tonmauesa I'.M.

Coneprxanue yueOHOTro
npeaMeTa, Kypea

HarypanbHble ynciia

Apudpmernueckue  JEHCTBUS € MHOTO3HAUYHBIMHU
HaTypaJIbHBIMU YHCIaMH. YHUCIOBBIE BBIPAXKEHUS, MOPSAIAOK
JeicTBUl, ucCHonb30BaHUE CKOOOK. Mcmosnb3oBaHue Impu
BBIUHCJICHUSIX IEPEMECTUTENIBHOTO U COUETAaTEIbHOIO CBOWCTB
CIOXKEHHMSI W YMHOXKEHHUS, pacIpeleUTeIbHOr0 CBOMCTBA
yMHO)keHUs. OKpyIJIEHUE HATyPAJIbHBIX YACE.

Jlenutenn M KpaTHble 4YHCla, HAUOOJBLIMKA OOIIMH
JeNUTeNb U HauMEeHbllee obiee KpaTHoe. [lennMoCcTb CyMMBI
U TIpou3Be/ieHus. JleneHne ¢ ocTaTKoM.

JApoou

OObIkHOBEeHHas: JpoOb, OCHOBHOE CBOWMCTBO JIpo0H,
cokparnieHue Apooeit. CpaBHEHHE U yHOPsAI0UYUBaHUE TPOOEH.
Pemenue 3a7au Ha HaX0XKJIEHUE YaCTU OT LI€JIOTO U LIEJOro Mo
ero d4actu. JIpoOHoe dYHCIO Kak pe3ynbTaT JAeJeHHUS.
[IpencraBiaeHue necsITUYHON JpoOU B BHJE OOBIKHOBEHHOU
JIpoOH M BO3MOKHOCTH MPEACTABIECHUSI OOBIKHOBEHHOU JIpoOu
B BHUAEC JecATUYHOW. JlecaTwuHble apoOM W MeTpHYecKas
cucreMa Mmep. Apudmernyeckue IEHCTBUS U YHUCIOBBIE
BBIPa)KEHUS ¢ OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSMHU.

Orromenue. Jlenenre B JaHHOM OTHOIIeHUH. Macira0,
nponopuys. [Ipumenenue nponopuyii npy pemeHny 3aaad.

ITonssTue mpoueHra. BplunciaeHwe MpoueHTa  OT




BEJIMYMHBl W BEJIMYMHBI 10 €€ TPOLEHTY. BbIpaxeHue
MPOLEHTOB JIECATUYHBIMU JApoOsMu. Permenune 3amay  Ha
MPOLEHTHI. BbIpakeHne OTHOLICHUS BEJIMYMH B IPOLICHTAX.

[onoxuTeIbHBIC U OTPULIATEIbHbIE YHCIA

[TonoxurenpHple W OTpULATEeNIbHbIE u4ucaa. Llenbie
yucina. Moaynap 4Mciia, T€OMETpUYecKas HHTepIpeTanus
Momyyist 4ucia. V3oOpakeHWe 4YHCel Ha KOOPAMHATHOM
npsimMoid.  YucnoBble  nmpoMexyTku. CpaBHEHHE — 4YHCEN.
ApudmeTndeckne  ACUCTBHS € TOJOXHUTCIBHBIMH U
OTPULIATEJIbHBIMU YHCIIAMH.

[IpssMoyronbpHast cucremMa KOOPAMHAT Ha IIOCKOCTH.
Koopaunatsl TOYKM Ha IUIOCKOCTH, abcuucca W OpJvHAaTta.
[Toctpoenue Touek U GUTYp Ha KOOPIUHATHOM TIIOCKOCTH.

BykBeHHbIe BbIpasKeHU I

[Ipumenenue OyKB s 3alUCH  MaTeMaTHYECKUX
BbIpaXEHUN U npemioxkeHuil. CpolicTBa apudMeTHYecKuX
JecTBU. ByKBEHHBIE BBIPAKEHUS M YHCIIOBBIE MOJICTAHOBKH.
bykBeHHbIE paBEHCTBa, HaXO0X/ICHUE HEU3BECTHOTO
KoMroHeHTa. Dopmynbl, (HOpMysbl HEepUMETpa M IUIOMIAAH
NpsIMOYTOJIbHUKA, KBajpaTa, 00bEMa MapajuieNenunena |
KyOa.
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Pemennie TeKCTOBBIX 3a/1a4 apu(hMETHIECKUM CIIOCOOOM.
Pemenue nornveckux 3amad. Pemenue 3amau nepebopomM Beex
BO3MOYHBIX BAPUAHTOB.

Pewmenue 3aj1ad, coJiepKaImnx 3aBUCUMOCTH,
CBS3BIBAIOIIUX BEJIMYMHBI: CKOPOCTb, BpPEMs, PpPACCTOSIHUE,
[IEHa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJAUTEIBLHOCTh, BPEMH,
00béM paboTel. EAuHUIEI U3MEpEeHMs: MacChl, CTOMMOCTH,
paccTostHusl, BpEMEHHU, CKOpOoCcTH. CBs3b MEXIy €AMHULAMU
MU3MEPEHMS KaXKO0U BEIIMUNHBI.

Pemienne  3aga4,  CBA3AHHBIX C  OTHOUICHHUEM,
MPONOPIIMOHATBHOCTBIO  BEJIMYMH, MPOLEHTaAMHU; pPEUICHUE
OCHOBHBIX 33J1a4 Ha ApOOU U MPOIICHTHI.

OueHka W TNPUKUAKA, OKPYIJEHUE  pe3yibTaTta.
CocraBnieHre OyKBEHHBIX BBIPKEHUMN 10 YCIOBUIO 3a1a4H.

[IpeacraBnenre MaHHBIX C TIOMOIIBID TaOMUIl W
muarpamm. Cron0yarble quarpaMMmbl: YT€HHE U TIOCTPOEHHUE.
UteHune KpyroBbIX JUarpaMM.

Harnsanas reomerpust

Harmsinaele mpencraBineHus o (uUrypax Ha IUIOCKOCTH:
TOYKA, MpsiMasi, OTPE30K, Jy4, YIroJj, JOMaHasi, MHOTOyTOJIbHUK,
YEeTBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3anmHoe pacnonoxkeHrne ABYyX MPSMbBIX Ha MIOCKOCTH,
napajulesibHble  TpsMble,  MEPNEHAUKYJISPHBIE  MPSMBbIC.
N3MmepeHne pacCTOAHUN: MEXKIY ABYMS TOUKAaMH, OT TOUYKHU 1O
MpsIMOM, IJTMHA MaplIpyTa Ha KBaJpaTHOM CETKe.




H3mepenne W MOCTpPOEHHE YIVIOB C  IOMOIIbIO
TpaHcmopTupa. Buasl  TpeyrojabHUKOB:  OCTPOYTOJbHBIH,

IIPSAMOYTOJIBHBIN, TYIOYT'OJIBHBIH, paBHOOEPEHHBIH,
PaBHOCTOPOHHUM. YeTsIpEXYroJIbHUK, [IPUMEPBHI
YETBIPEXYTOJIHUKOB. [TpsiMOyTONBHUK, KBaJpar:

UCIOJb30BaHUE  CBOMCTB  CTOPOH, YIVIOB, JMaroHaieu.
N300pakeHre TreoMeTpu4eckux GUryp Ha HETUHOBAHHOU
Oymare ¢ MCIOJIb30BAaHUEM LIUPKYJIS, JMHEHKH, YTOJBHUKA,
Tpancnoptupa. [loctpoenus Ha kierdaroii Oymare.

[lepumerp  MHoroyrosibHuka. IloHdatme  1uomaau
burypsl, eauHUIBl u3MepeHus Iomanu. IlpubnmxénHoe
U3MepeHue Iomaan ¢Guryp, B TOM 4YHCIE Ha KBaJApaTHOU
cerke. [IpubnmxEéHHoe W3MEpeHHE MIMHBI OKPY>KHOCTH,
IUIOILAAM KpyTa.

Cummerpusi: LeHTpalibHas, oOceBas U 3epKajlbHas
CUMMETPUHU.

[TocTpoeHne CUMMETPUYHBIX QUTYD.

Harnsinaele  mpencTtaBieHHss O — MPOCTPAHCTBEHHBIX
durypax: mapauienenunesn, KyO, mpusma, MupaMmuia, KOHYC,
uunuHAp, map u cepa. M3o00pakeHrne MpPOCTPaHCTBEHHBIX
¢uryp. [lpumepsl pa3BEPTOK MHOIOTPAHHUKOB, LWIMHIpA U
koHyca. Co3fgaHue Mojened NpOCTPAHCTBEHHBIX GUryp (U3
Oymaru, MpoBOJIOKH, IUTACTWIIMHA U APYTUX MaTepHAaJIOB).
[TonsiTue o0bEMa, enuHULBI H3MepeHHus o00béma. OO0BEM
IPSIMOYTOJIBHOTO NIapaJuleenunena, Kyoa.

PesynbTarsl ocBOeHUS yueOHOTO
penMera, Kypca

K koHIiy 0o0ydeHust B 6 kiaacce oOy4aromuics NOIyduT
CJIEYIOIINE NTPEAMETHBIE PE3YIIbTaThI:

Yuciia 1 BbIYUCICHUA

3HaTh U MOHUMAaTh TEPMHUHBI, CBSI3aHHBIE C PA3IUYHBIMHU
BUJaMH YHCE ¥ CIOCOOAMHU HUX 3alHCH, NEPEXOIUTH (€CIIU 3TO
BO3MOKHO) OT OJJHOM (hOPMBI 3aIIUCH YUCIIA K IPYTOM.

CpaBHUBaTE M yNOpSIOYMBATH  LEJbIE  YHUCIA,
OOBIKHOBEHHBIE U JECATHYHBIE JpoOH, CPaBHUBATh YHCIA
OJIHOTO M pa3HbIX 3HAKOB.

BbinonHATh, coueTass yCTHbIE U NMHCbMEHHbIE IPUEMBI,
apudMeTHUecKue JEHCTBHS C HaTypaJbHBIMH U LEJIbIMU
YyuciaaMy, OOBIKHOBEHHBIMH U JIECATUYHBIMH  JApOOSMH,
MOJIO)KUTEIBHBIMU U OTPULIATEILHBIMU YHCIIAMHU.

BbruncnsTe  3HauU€HHMS ~ UYHCIOBBIX  BBIPAYKEHUH,
BBITNIOJHATh TNPUKUAKY W OLEHKY pe3yJibTaTa BBIYHUCICHH,
BBITOJIHATH Pe0OpPa30BaHMsI YUUCIIOBBIX BHIPAKEHUN HA OCHOBE
CBOMCTB apu(PMETHUCCKUX JICHCTBHIA.

COOTHOCUTH TOYKY Ha KOOPJAMHATHOW MPAMOU C
COOTBETCTBYIOIIUM €M YMCIIOM M M300pa)xkaTh 4Kcia TOYKaMU
Ha KOOPAMHATHOM MPSIMON, HAXOAUTH MOJYJIb YUCIIA.

COoOTHOCUTH TOYKM B MPSIMOYTOJIBHOH  CHUCTEME




KOOpAMHAT ¢ KOOPAMHATAMH 3TOU TOUKH.

OkpyriaTh LeNble YWCIa M JAECATHYHBIE JIPOOH,
HAXOJUTh MPUOIKESHUS YHCEI.

Yucinosble 1 OyKBeHHbIE BbIPAKECHHSA

[Tonumath M ynoTpeOJATh TEPMHHBI, CBA3aHHBIE C
3allUChI0 CTENEHU 4YMCiIa, HAXOAMTh KBaapaT M KyO uwMcia,
BBIUMCIISATh 3HAYEHUS YHUCIIOBBIX BBIPAKEHUM, COJEPIKALIUX
CTEIICHHU.

ITonb30BaTbCs NpU3HAKAMM JEIMMOCTH, PACKIAAbIBATH
HaTypaJIbHBIE YNCJIA HA TIPOCTBIE MHOKUTEIIH.

[Tonp3oBaTbes MacmITabOM, COCTaBIATh HPONOPLUU U
OTHOILICHHUS.

Hcnonb3oBate OyKBBI Al OOO3HAUCHHs] YHUCEN NpHU
3allUCH MaTEeMAaTUYECKUX BBIPAKEHWH, COCTaBIIATh OYKBEHHBIE
BbIp@KEHUSI M (OpMyJibl, HAXOIUTh 3HAUCHHs] OYKBEHHBIX
BBIPQXCHUM, OCYILECTBIsISI HEOOXOAUMBbIE IOACTAHOBKU M
npeoOpa3oBaHuUs.

HaxonuTs HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.
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Pemars MHOTI'OIIAarOBbIE TEKCTOBBIE 3a1a4u
apu(METHUECKUM CITOCOOOM.

Pemars  3amaum,  cBA3aHHBIE C  OTHOLLIEHUEM,
IIPONOPLUOHAIBHOCTBIO BEJIMYUH, NPOLEHTAMHU, PEllaTh TPU
OCHOBHBIE 33/1a41 Ha JIPOOH U TIPOIICHTHI.

Pemate 3a/1a4y, cozepKaime 3aBUCUMOCTH,
CBA3BIBAIOIIME BEJIIMYMHBL: CKOPOCTb, BpEMs, pPAaCCTOSHUE,
LIEHAa, KOJIMYECTBO, CTOMMOCTb, ITPOU3BOAUTEIBHOCTD, BPEMS,
00BEM paboOThl, UCHOIB3YS apupMeTHUYEeCKHe JIeicTBUS,
OLICHKY, NPUKHUJIKY, IOJb30BaThCSA €IMHULAMU H3MEPEHUS
COOTBETCTBYIOIIUX BEJIIMYUH.

CoctaBnsaTh OyKBEHHBIE BBIPRKEHHUS [0 YCIOBUIO
3a/1a4nl.

W3Bnekats nHQOpMaIHIO, IPEJCTABIEHHYIO B Ta0JINIIaX,
Ha JIMHEHHOHM, cronbuyaToil WM KpYroBoil auarpaMmax,
MHTEPIIPETUPOBATh IPEACTABICHHBIE JAHHBIE, HCIIOJIb30BATh
JTAHHBIE TIPY PEUICHUH 3aa4.

[IpencraBnsat MHGQOpPMALKMIO € TMOMOIIBIO TadIUI,
JTUHEHHON U cTON0YaTON nuarpaMm.

Harusinnas reomerpus

[TpuBoauTh MpuUMEpPbl OOBEKTOB OKPY’KAIOLIETO MHUpA,
UMeroUIMX (HOopMy H3YUYEHHBIX T'€OMETPUUYECKHUX IUIOCKUX H
IIPOCTPAHCTBEHHBIX ¢buryp, MIPUMEpBI paBHBIX u
CUMMETPHUYHBIX (pUryp.

N300paxarb C  MOMOIIBIO  IMPKYJIsS,  JIUHEHKH,
TpaHCIIOPTHpPAa Ha HEIMHOBAaHHOM U KieTyaTod Oymare
U3yYeHHbIE  IUIOCKME  reoMeTpuueckue  Gurypel
KOH(UTypalyu, CAMMETPUYHbIE (PUTYPBI.




ITosb30BaTbCA reOMETPUYECKUMU HMOHATHIMM:
pPaBeHCTBO (PUTYpP, CUMMETpPHUS, HCIIOJIb30BaTh TEPMUHOJIOTHIO,
CBSA3aHHYIO C CHMMETpUEH: OCb CHUMMETPUHM, LEHTpP
CUMMETPUHU.

Haxonuts BEJIMYMHBI YIJIOB U3MEPEHUEM C IOMOILBIO
TPaHCIIOPTHpA, CTPOUTH  yIIbl  3aJaHHOM  BEJIMYMHBI,
IIOJIB30BaTbCA MPU PELICHUU 3aJad I'paJlyCHOM MEpOH YTIIOB,
pacro3HaBaTh Ha YEPTEKAX OCTPBIN, NMPAMOMU, pa3BEPHYTHIM U
TYIIOM YIJIBL.

Beruncnate JUIAHY JIOMaHO, EpUMETP
MHOIOYI'OJIbHUKA, IIOJIb30BAaThCA  €OUHHULIAMH  M3MEPEHHUS
JUIMHBI, BBIPAXKaTb OJHU CIMHMIBI U3MEPEHHMs [UIMHBI 4yepe3
JpyrHe.

Haxogutb, wHcCHonb3ys  4epTEXHBIE HHCTPYMEHTHI,
paccTosHUA: MEXIY ABYMs TOYKaMH, OT TOYKHM IO NPAMOH,
JUIMHY ITyTH Ha KBaJpaTHOM CETKE.

Beruucnare  minomans  Guryp, COCTaBIGHHBIX U3
IIPSIMOYTOJIbHUKOB, HCIIOJIb30BAaTh pa3bueHue Ha
OpSMOYTOJIbHUKM, Ha paBHbE (UIYpbI, JOCTpauBaHUE [0
IIPAMOYTOJIBHUKA, II0JIb30BAaTbCA OCHOBHBIMM  €IMHMIIAMH
WU3MEPEHMS IUIOLIA/M, BBIPAXKATH OJHU CIAMHMIBI U3MEPECHMS
IUIOUIAIA Yepe3 ApyTHe.

PacrniozHaBaTh Ha MOJENAX M M300paXEHUAX NMUPAMULLY,
KOHYC, WWIHHJIpP, HCIIOJIb30BATh TEPMHUHOJIOTHIO: BEpLIMHA,
pe0po, rpaHb, OCHOBAHUE, PA3BEPTKA.

N300paxkaTh Ha KieT4aro Oymare HpsSMOYIOJIbHBIN
napajuieaenumnes.

Boruncnsate 00bEM MPSIMOYTOJNBHOTO Mapajlielenunena,
KyOa, TOJb30BaTbCS OCHOBHBIMH E€IMHHUIIAMH H3MEPEHHUS
00BEMa;

Pemate  HECIOXKHBIE  3aJadyd  HA  HAXOXKICHHE
T€OMETPUYECKHUX BEJINYUH B TPAKTUYECKUX CUTYyaLUsAX.




AHHOTanus K padodei mporpamme

1o peaMeTy «BeposiTHOCTh U cTaTucTHKay 7a,0,B Kiacca

HazBanme paboueil mporpamMmel
y4eOHOTO TpeaMeTa, Kypca

BepoaTtHOCTh U cTarucThka

Knacc

VYV4eOHO-METOANYECKIIT KOMILIEKC

7a,0,B

YyeOHUKHU:

[IpenomxaBanue Beaercs mo yueOHuky Briconkuii U. P.,
Smenxo U. B. Teopus BeposSTHOCTEH U CTaTUCTUKA. YueOHOE
nocobue s yuanmuxcst 7-9 Mockaa, [Ipocsemenne 2023 T

Mecro  y4eOHOrO  mpeaMera,
Kypca B y4eOHOM ILIaHe

Ha u3ydeHue nanHoro kypca B 7 Kjiacce OTBOIUTCS 1 ydeOHbIH
yac B HeZlelto, Bcero 34 yueOHbIX yaca B OI.

CocraBuTeinb Tonmauesa ["'annna MuxaiioBHa
Conepxanue y4eOHOTO [IpencraBneHne MaHHBIX B BUAC TaONUIl, aUArpamm,
[IpeaMeTa, Kypca rpa¢pukoB. 3amoiHEeHWE TAaONMI, YTEHWE U TOCTPOCHUE

auarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX). UTeHHE
rpaMKoOB peanbHbIX MpoueccoB. V3pneuenne nHGpopmanuu u3
qyarpaMM M TaOJul, HCHOJb30BAHWE M HHTEpHpETaIMs
JTAaHHBIX.

OmnucarenbHast CTaTUCTHKA: CpeliHEe apu(METHUECKOE,
Me/luaHa, pa3Max, HauOonbllee M HauMEHbIIee 3HaYeHUs

Habopa  YMCIOBBIX  JaHHbIX. llpumepsl  ciydaiiHoM
M3MEHYUBOCTH.
CnyuyaliHplif  SKcliepUMEHT  (OMBIT) W Ciy4aiHOe

cobbiTie. BeposTHocTh M yacToTa. Poib ManoBEpOSATHBIX U
HPAaKTUYECKH JJOCTOBEPHBIX COOBITHH B IPUPOJIE U B OOILECTBE.
MoHeTa 1 urpaiibHasi KOCTb B TEOPUHU BEPOSTHOCTEM.

I'pad, BepmmHa, pebpo. Cremenp BepummHBL Ywncio
pébep u cymmapHas creneHb BepwmuH. IIpencraBienue o
cBszHocTu Tpada. Llemn m muxiel. ITytu B rpadax. O6xon
rpada (dinepoB myTh). [IpencraBnenre 06 OpUEHTHPOBAHHOM
rpade. Pemenue 3aau ¢ momouibio rpagos.

Pe3ynbraThl OCBOEHHS yueOHOTrO
penMera, Kypca

K konIity obydyenust B 7 kiaacce oOy4aromuicss MOTyYUT
CIEeyIOIINE MTPEeIMETHBIE PE3yIbTaThI:

YurtaTh MHPOPMALIUIO, IPEICTABICHHYIO B Ta0NIHIIaX, HA
JUarpammax, TMpeCTaBJISATh JaHHBIC B BUJE TaOJUI], CTPOUTH
quarpamMmbl  (CTOJIOMKOBBIE (CTONMOYAThIE) M KPYTOBBHIE) IO
MaccHBaM 3HAYECHHH.

OnuceiBaTh U MHTEPIPETUPOBATH pPEaTbHBIC UYHCIIOBBIC
NaHHbIe, TPEJICTaBICHHBIE B Ta0ONMIAX, Ha JUarpamMMmax,
rpadukax.

Hcnonp30BaTh IS OMHCAHUS JAHHBIX CTATHUCTUYECKUE
XapaKTepUCTHKH:  CpelHee  apudMeTHUecKoe, MeauaHa,
HanOoJIbIIIee M HANMEHBIIIee 3HAYCHHUS, pa3Max.

HmeTh mpeacTaBieHue O CIy4alHONH M3MEHYMBOCTH Ha
npuMepax IeH, (U3MUECKUX BEITUYHUH, aHTPOIIOMETPUUYECKUX
JAHHBIX, HWMETh  TPEJACTABJICHHE O  CTATUCTHYECKOMN
YCTOMYUBOCTH.
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HasBanue  paboueii
IporpaMMbl y4eOHOTO
npeaMera, Kypea

BCPOHTHOCTB KU CTaTUCTHKA

Kitacce 8a,0.,B

Vuebno- VueOHUKHU:

METOOUYECKUN [IpenomaBanue Beaercs no yueoHuky Briconkuii U. P., Smenko U. B. Teopus

KOMILIEKC BEPOSITHOCTEH M CTaTUCTUKA. YueOHoe mocodue aist yqammxcs 7-9 Mockaa,
[IpocBemenue 2023 ¢

Mecto yueOHOro Ha m3ydeHue maHHOTO Kypca B 8 Kjacce OTBOAMTCS 2 yUeOHBIX Yaca B HEJCI0, BCETO

npeaMera, Kypca B
y4eOHOM IUIaHe

CocTaBuTein

68 y4eOHBIX YacOB B TO/I.

TonamaueBa ['anmnna MuxaiinoBHa

Conepxanue
y4eOHOTO TMpenMeTa,

Kypca

[IpencraBnenne JaHHBIX B BUJE TAOJUI, TUarpaMM, rpadukos.

MHoO)ecTBO, 2JE€MEHT MHOXECTBa, NOJAMHOXecTBo. Omnepauuu  Haj
MHOXECTBaMU: OObEIMHEHME, NepeceueHune, nonosiHeHue. CBolcTBa onepauuil Hax
MHOYKECTBAMU: N1€PEMECTUTEIBHOE, COUETATENIbHOE, paclpeIeIUTENbHOE, BKIIOUYEHUS.
Hcnonb3oBanue rpaduueckoro mpeacTaBICHUs MHOXECTB JJIsi ONMCAHMS PEabHBIX
IIPOLIECCOB U SBJICHUH, IPU PELICHUH 3a/1a4.

W3mepenue paccenBaHusi HaHHBIX. Jlucmepcust M cTaHIapTHOE OTKJIOHEHHE
YHCI0BbIX HAOOpoB. Jluarpamma pacceuBaHUsl.

DOneMeHTapHble  COObITHS  ciiydaitHoro ombita.  CiydyailHble  COOBITHS.
BepositHocTi coObITHI. ONBITEI ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.
Cayuvaiinelii BbIOOp. CBsI3b MEXIY MAJIOBEPOSITHBIMU U MPAKTHUYECKH JOCTOBEPHBIMU
COOBITHSIMM B IPUPOJIE, OOIIECTBE U HAYKe.

HepeBo. CBolicTBa J1epeBbEB: €IMHCTBEHHOCTh IYTH, CYIIECTBOBAaHUE BUCSYEH
BEPILMHBI, CBA3b MEXKAYy YHCIOM BEpIIMH U yucioM pédep. I[lpaBmiio ymHOXKeHUS.
Pemienue 3a1a4 ¢ moMouisio rpagos.

[IpotuBomnonoxkHsle coObiTud. Juarpamma Oiinepa. OObeauHEeHUE U
nepeceueHne coObiTuil. HecoBmecTHbie coObITHsA. DopMyna ciioKeHHsI BEPOSITHOCTEM.
VYcnoBHass  BeposiTHOCTh.  [IpaBunmo  ymHokenusi.  HesaBucumbie  cOOBITHA.
[IpencraBieHne SKcepuMeHTa B BUJIE JepeBa. PelleHne 3anad Ha HaxOXKICHHE
BEPOATHOCTEN C IOMOMLIBIO IEPEBA CIIy4allHOTO 3KCIIEPUMEHTA, Juarpamm Juepa.

Pe3ynbrarsl ocBOCHUS
y4eOHOTrO TpeaMera,

Kypca

K xoniy oOyuenus B 8 KkJjacce OOyYarOUIMHCA TOIYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:

W3BnekaTh ¥ mpeoOpa3oBbIBaTh HHPOPMALIKIO, TIPEACTaBIECHHYIO B BUJIE TaOJIHII,
Juarpamm, rpauKoB, MPeJICTaBIATh JaHHbIE B BUJIE TaOIUL], TUarpaMm, rpadukos.

OnuceiBaTh JaHHBIE C IOMOIMIBKO CTATUCTHUYECKUX ITOKA3aTENEW: CpPEeIHMUX
3HaYEHUH U Mep paccerBaHus (pa3Max, TUCIEPCHs U CTaHIaPTHOE OTKJIOHEHHUE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUH M 4acTOTHI COOBITUH, B TOM YHUCIIE IO
pe3yibTaTaM U3MEepeHH U HaOIII0ICHHH.

HaxoauTth BepoATHOCTH CIydyalHBIX COOBITHII B ONBITAaX, 3Has BEPOSITHOCTH
AJIEMEHTapHBIX COOBITHH, B TOM YHCIE B OIBITAX C PaBHOBO3MO>KHBIMHU
3JIEMEHTAPHBIMH COOBITUSMHU.

Hcnonb3oBate rpaduueckue MOJENU: JEPEBO CIY4YalHOTO SKCIEPUMEHTA,




JarpaMMbl Diliepa, 4uciioBas mpsiMast.

OnepupoBaTh MOHATHSIMHU: MHOKECTBO, MOJMHOYKECTBO, BBIMOJIHATH OINEpaluu
HaJ MHOXECTBaMHU: 00bEIUHEHHE, ITIEPECCUCHUE, TOTIOTHCHHUE, IEPEUNCIIATh AIIEMEHTHI
MHOXXCCTB, IPUMCHATH CBOMCTBA MHOKECTB.

Hcnonb3oBath rpadguueckoe MpeacTaBICHUEe MHOKECTB U CBSI3€H MEXIy HUMHU
JUIS OTMCAHUS MPOIECCOB M SBJICHUH, B TOM YHCJE MPHU PEIICHUU 3a7ad U3 JIPYTUX
yueOHBIX PEAMETOB U KypCOB.




AHHOTaus K padodeit mporpamme 1o npeamery «BeposTHOCTh u ctatuctukay 9 a, 0, B Kitacca

Ha3Banue paGoueli mporpamMmbl
y4eOHOTO Mpeamera, Kypca

Kiacce

BepOﬂTHOCTb H CTaTUCTHKaA

9a, 0, B

Y4yeOHO-METONNUECKUNA KOMILIEKC

Mecto  ywyeOHOro  mpeamera,
Kypca B y4eOHOM IJIaHe

CocraBureinb

YueOHUKH:

[IpenonaBanue Beaercs no yueOnuky Beicorkuii U. P.,
Smenko U. B. Teopus BEposSTHOCTEH M CTaTHCTHKA. Y4eOHOE
nocobue s yyamuxcest 7-9 Mocksa, [Ipocsemenue 2023 r

Ha wusydenue panHoro kypca B 9 kiacce orBoautcsa 1,5
y4eOHBIX Yaca B HEZeNo, Bcero 51 y4eOHbIi Jac B roJl.

Tonmauesa ["'annna MuxaiioBHa

Conepxanue y4eOHOTO

npenMera, Kypca

[IpencraBneHne MaHHBIX B BUAC TaONUIl, aUarpamm,
rpavKoOB, WHTEpIpETAus TaHHBIX. UTEHHWE W IOCTPOCHHE
TabNuIl, AUarpaMm, rpaduKoB MO PEabHBIM JTaHHBIM.

[lepecranoBku u ¢dakropuan. CoyeTaHus M YHCIO

coueranuii. TpeyronbHuk Ilackama. Pemenue 3amau ¢
MCII0JIb30BaHUEM KOMOMHATOPUKH.

['eomeTrpuueckass BepoATHOCTb. Ciy4aifHbIII  BBIOOD
TOYKM M3 (UTYphl Ha IJIOCKOCTH, M3 OTpe3ka M W3 AYTH
OKPYXHOCTH.

Ucnpitanue. Ycenex u Heynada. Cepusi UCHBITAHUN 110
nepsoro ycrexa. Cepust ucnsitanuii bepnyinu. BepostHocTu
coOBITUH B cepuu UCTIbITaHUN bepryuu.

CrnyuaiiHas BeJIMYMHA U PACIpeesIeHUE BEPOSITHOCTEH.
Marematuueckoe  OXHUJAHUE mucnepcus.  Ilpumepst
MaTEMaTUYECKOTO O)KMJAHUS KaK TEOPETHUYECKOIO CPENHEro
3HAUEHUs  BEIMYMHBL. MaTemMaTHuecKkoe  OXUIAaHWE W
JUCTIepCUsl CIIy4alHOM BEJIMYMHBI «UHUCIIO YCIIEXOB B CEPHUHU
ucnbeITaHui beprymmy.

[Tonsatne o 3akoHe Oonbliux uyHced. I3mepeHue
BEPOATHOCTEW € NMOMOLIBIO 4acTOT. Ponb M 3HaYeHHE 3aKOHA
OO0JIBIIKX YKCeN B IPUPOJIE U OOLIECTBE.

u

Pe3ynbpTaTel ocBOEHUS y4eOHOTO
npeameTa, Kypea

K koHIity 0o0ydenust B 9 kiaacce oOydaromuics NOIyduT
CJIEYIOLINE TPEIMETHBIE PE3YIbTATHI:

W3Bnekatb ¥ npeoOpa3oBbIBaTH  HMH(OpPMAIHIO,
MNpEACTAaBJICHHYIO B Pa3IMYHbBIX HCTOYHHUKAX B BHUIC Ta6J'II/IH,
JIarpaMm, rpauKoB, MPEACTABIATH JIaHHBIC B BUJE TaOIHIL,
JrarpaMmm, rpa@ukos.

Pemate  3amauM = OpraHuM3oBaHHBIM  nepebopoM
BApHUAHTOB, a TaKXC C HCIOJIb30BAHUEM KOM6I/IHaTOpHI)IX
[paBUI U METOJIOB.

Hcnonb30BaTe oONucaTelIbHbIE XapaKTEPUCTUKU IS
MacCHBOB YHUCIIOBBIX JAHHBIX, B TOM YHUCIIE€ CPEHUE 3HAYCHUS
1 MEpHI pacCENBaHU.

HaXOJII/ITB YacTOTHl 3HAUEHWIT W YaCTOTHI CO6BITI/I$I, B




TOM YHCJIE NMOJb3YSICh PE3YJIbTaTAMU IPOBEAEHHBIX N3MEPEHUI
¥ HAOJIFOIEHUH.

HaxomuTh BEpOATHOCTH  CIlydallHBIX  COOBITHMH B
WU3Y4YEHHBIX ONBITaXx, B TOM 4YHMCIE€ B ONBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU, B CEPUAX
UCIBITAHUM J0 IEPBOrO YCleXa, B CEPUAX HCIBITAHUN
bepnymu.

HMMers mnpencraBieHUE O CIIy4yalHOM BEJIMYMHE U O
pacrpeneneHu BEpOSITHOCTEN.

HMmeTts mpencTaBiieHUE O 3aKOHE OOJIBIIMX YUCEN KaK O
IIPOSIBJIEHUH 3aKOHOMEPHOCTH B CIIy4allHOM U3MEHYHUBOCTH U O
pOJIH 3aKOHA OOJBIIMX YKMCEN B IPUPOJIE U OOIIECTBE.




AHHOTaIUs K pabodeii mporpamme o reomeTpuu 7a, 0, B

HazBanue paboueit I'eomeTpus
pOrpamMMbl y4eOHOTO

npeaMera, Kypca

Kiacc fa, 0, B

Y4yeOHO-MeTOANYECKUIT
KOMILIEKC

I'eomerpus: yueo, mist 7—9 k. / [JI.C. Aranacss, B.®. byrysos, C.B.
Kanomues u np.]. — M.: [Ipocsemienue, 2017.
®enepanpHas pabouast mporpaMmma o reoMeTpun /-9 kiacc

Mecro yue6HOTrO
npeaMeTa, Kypca B
yueOHOM IJIaHe

68 yacoB B roj (2 yaca B HEJEIIO)

CocraBurenb(n)

Toamauesa I'.M.

Coneprxanue yueOHOTO
npenMera, Kypca

HauaneHbie noHsATHS reoMerpur. Touka, mpsiMasi, OTPE30K, JTyY.
VYron. Buael yrinoB. BepTukanbHble U CMEXHBIE YIibl. buccekrpuca
yria. JlomaHas, MHOT'OYT'OJIbHUK. [TapanmnenbHOCTb u
NEePHEHANKYISIPHOCTD MPSIMBIX.

Cummerpuunbie  Qurypsl. OCHOBHBIE  CBOWCTBa  OCEBOI
cuMMeTpuu. [Ipumepsl CHMMETpUHN B OKpPYKarOLIEM MUDE.

OcCHOBHBIE TIOCTPOEHHS C IIOMOIIBIO LHUPKYJIS U JIMHEHKH.
Tpeyronbauk. BeicoTa, Meaunana, 6GuccekTpuca, UX CBOICTBA.

PaBHOOE1peHHBIIH u PAaBHOCTOPOHHHUU TPEyIrOJIbHUKH.
HepaBeHcTBO TpeyroyibHUKA.

CBoiicTBa W TpU3HAKH PABHOOEIPEHHOTO  TPEYTOJIbHUKA.
[Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB.

CBolicTBa M NpHU3HAKK NapajuleNbHbIX HpsMbIx. CymMma yrioB
TpEeyroJibHUKA. BHEIIHNE yIIIbl TPEyTroJbHUKA.

IIpssMOyTONBHBIN TpEyroJbHUK. CoiicTBO MEIHAHBI
IPSIMOYTOJIBHOIO  TPEYTOJIbHUKA, IPOBEAEHHOM K  THUIIOTEHY3E.
IIpu3naku paBeHCTBa IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

ITpstMOyTONBHBIN TPEYTOJIBHUK C yTII0M B 30°.

HepaBenctBa B reoMeTpuM: HEPAaBEHCTBO TPEYroOJbHUKA,
HEPaBEHCTBO O JJMHE JOMaHOH, TeopemMa O OOoJIbIIeM yriie ¥ OoJblueit
CTOpPOHE TpeyrojbHUKa. [lepneHaAnKysp U HaKJIOHHAs.

I'eomeTprueckoe MecTo TodeK. buccekrpuca yriia U cepeAuHHbIN
NEePIEeHIUKYISIP K OTPE3Ky KaK FreOMETPUYECKHE MECTa TOUEK.

OKpy’XKHOCTb U KpYT, XOpJla U JUaMeTp, UX CBOKcTBa. B3aumuoe
pacronoXeHue OKpPYKHOCTH W mpsiMor. KacarenpHas m cekymas K
OKpyxkHOocTU. OKpYyXKHOCTb, BIHCaHHas B Yyroja. BrnucanHas wu
OINMCAaHHAsA OKPYKHOCTHU TPEYroJIbHUKA.

PesynbTatel ocBOCHUS
y4eOHOT0 MpeameTa,

Kypca

B npomecce oOyuenuss B 7 kiacce OOy4yaromIMHCS TOJYyYUT
CJIEIYIOIINE IPEIMETHBIEC PE3YJIbTAThI:

Pacrnio3HaBaTh M3y4yeHHBIE T€OMETPUUECKHE (PUTYPBI, ONPEEATh
UX B3aMMHOE pACIOJIOKEHHE, M300pakaTb reoMeTpuyeckue QUrypsl,
BBITNIOJHATh YEPTEKU IO YCIOBUIO 3alauyd. M3mepATh IuHEHHBIE U
YTJIOBBIC BCIMYHHBI. Pemarsn 3aa4i Ha BBIYHUCIICHHUE NJIMH OTPC3KOB U
BEJIMYMH YTJIOB.

Henatp rpyOyr0 OILIEHKY JMHEHHBIX U YIJIOBBIX BEITUYHH
NPEeIMETOB B pEaJbHON KHU3HH, pa3MEpOB NPUPOIHBIX OOBEKTOB.
Pazmmuats PasMEPLI 3TUX 00BLEKTOB MO MOpAAKY BEIIUYMNHBIL.

Ctpouth 4epTeKH K F€OMETPUUECKUM 3a/1a4aM.

[Tonb3oBaTbcA MpU3HAKaMHU paBeHCTBA TPEYrOJIbHUKOB,
UCIOJIb30BaTh MPU3HAKU M CBOMCTBAa PaBHOOEIPEHHBIX TPEYTOJIbHUKOB
IIPU pEIIeHUH 3ajay.

IIpoBOoAMTH JIOTMYECKHE PACCYX ACHHUS C HCIOJIb30BaHUEM




T€OMETPUUYECKUX TEOPEM.

[Tomp30BaTbcd  HMpPU3HAKaMU  PABEHCTBA  NPSMOYTOJBHBIX
TPEYTrOJIbHUKOB, CBOMCTBOM MEIMAHBI, NPOBEAEHHON K THUIIOTEHY3€
IPSIMOYTOJIBHOTO TPEYTOJIBHHKA, B PEIIEHUN T€OMETPUYECKUX 3a/1a4.

OnpenensaTb NapajlIeIbHOCTh MPSAMBIX C IIOMOIIBIO  YIJIOB,
KOTOpble oOpa3yeT ¢ HMUMH cekyulas. OmnpenensiTs NapaielbHOCTh
IIPSIMBIX C ITOMOILBK) PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM IPSAMOM
JI0 TOYEK JPYroM MPsSMOM.

Pemate 3amaun Ha KiaeT4aToi Oymare.

[TpoBOIUTH BBIYMCICHUS M HAXOAWTh YHUCIOBbIE U OyKBEHHBIC
3HAYEHUS YIJI0B B FEOMETPUUYECKUX 3a/1a4axX C MCIIOIb30BAaHUEM CYMMBI
YIJIOB  TPEYrOJIBHUKOB WM  MHOIOYI'OJIbBHUKOB, CBOMCTB  YIJIOB,
0o0pa30BaHHBIX HPU MEPECEYEHUU JIByX MapajuIeIbHBIX HPAMBIX
CeKyllei. Pemare npakTuyeckue 3a1a4i Ha HaX0KJICHUE YTJIOB.

Bnagers mOHATHEM TI€OMETPUYECKOIO MeCTa TO4YEK. YMETh
ONpeAenaTh OHUCCEKTPUCY YyIJIa U CEPEeAMHHBIA MEPHEHAUKYISp K
OTpE3Ky KaK FreOMETPUYECKHE MECTa TOYCK.

@opMyIMpOBATH ONIPEAEICHUS OKPYKHOCTHM U KpYyra, XOpIbl W
JUaMeTpa OKpPY>KHOCTH, IIOJIb30BAaTbCs HX CBOMCTBaAMH. YMEThb
IIPUMEHSATH 3TU CBOMCTBA IIPU PELICHHUH 3a/1a4.

Bnagers  moOHATMEM — ONMCAaHHOM  OKOJIO  TPEYroJbHHKA
OKPYXXHOCTH, YMEThb HaxoauTh €€ ueHtp. lloiap3oBaThecs ¢akramu o
TOM, YTO OMCCEKTPHCHI YIJIOB TPEyrojbHHKa IEpPEceKaroTCs B OJHOM
TOYKE, U O TOM, 4YTO CEPEAMHHBIC NEPHEHAUKYJSPBl K CTOPOHAM
TPEYroJbHUKA NIEPECEKAIOTCS B OHON TOUKE.

Biagers moHATHEM KacaTelbHOM K OKPYKHOCTH, IIOJIb30BaTHCA
TEOPEMOM O NEPIEHIUKYJISIPHOCTH  KacaTelbHOW U pajuyca,
IIPOBEAEHHOTO K TOUKE KaCaHUsI.

ITosp30BaThCs MPOCTENIIMMH IT'€OMETPUYECKMMHI HEPABEHCTBAMU,
ITIOHUMATh UX MPAKTUYECKUNA CMBICII.

ITpoBOANTH OCHOBHBIE FEOMETPUUECKHUE TIOCTPOEHUS C TOMOILIBIO
LUPKYJIS U JIMHEUKU.




AHHOTaIus K pabodeil mporpaMmme 1o reoMeTpuu 8 a, 0, B K1acc

HaszBanue paboueii nporpammsl | 'eomerpust
y4eOHOro npeaMera, Kypea
Kiacc 8a, 0, B

YyeOHO-MeTOANYECKUIT
KOMILIEKC

1.IIpumepHas nporpamma o01ieo0pa3oBaTeIbHbIX
YUpEXKACHUH 10 reoMeTpun 7—9 Kiacchl, K yueOHOMY
KoMIutekcy juist 7-9 knaccos (aBtopsl JI. C. AtanacsH, B. @.
byty3os, C. B. Kagomues u ap., cocraButens T.A.
Bypmuctposa — M: IIpoceemenue, 2008.

1 F'eomerpust: yueO, mns 7—9 xu./ [JI. C. AtanacsH, B.
®. byty3os, C. B. Kagomues u ap.]. — M.: IIpocsenienue,
2020.

Mecto yueGHOroO nipeamera,
Kypca B y4eOHOM TIIaHe

68 4 B roj (249aca B HEICIIO)

CocrTaBuTeNb

Tonmauesa I'.M..

Coneprxanue yueOHOTO
npenMera, Kypca

UYetpipéxyrosnbHuku. [lapamienorpamm, ero npusHaku 1
CBOICTBA. YactHble ciy4au napajuIeorpaMMoB
(IpsIMOYTOJIBHUK, pOMO, KBaJapaT), UX HMPU3HAKU U CBOMCTBA.
Tpaneuus, paBHOOOKasi Tparenus, e€ CBOMCTBa U IMPHU3HAKH.
IIpssMoyronbHas Tpanenus.

Meron ynBoenus Menuanbl. LleHTpanbHas cUMMETpHSL.
Teopema daneca u Teopema 0 IPONOPLUUOHAIBHBIX OTPE3KAX.

Cpennue nuHUM TpeyroybHUKA U Tpanenuu. Llentp macc
TPEYTOJIbHUKA.

[TomoGue TpeyrosbHUKOB, KOX(PPHUIMEHT TOA00HUS.
[Tpu3Haku mnono6ust TpeyrodbHUKOB. IlpumeHeHune mnomodus
IIPY PELICHNN IPAKTUYECKUX 3aad.

CaoiicTBa momaaen reomerpuueckux ¢puryp. @opmysbl
JUIsL TJIOLAAM TPEyrojbHHUKA, MapaijenorpamMmma, pomba u
Tpanenuy. OTHOIIEHHUE IIIO0IIAAeH MoT00HBIX GUTyYp.

Brruncnenue iomaaen TPEYroJIbHUKOB "
MHOTOYT'OJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. [Ipumenenune teopemsl ITudaropa
IIPY PELICHUN IPAKTUYECKUX 3aad.

Cunyc, KOCHHYC, TaHI'E€HC OCTpOro yria
IIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKJIECTBO.  |pUrOHOMETpPUYECKHE
¢ynkuuu yrios B 30, 45 u 60°.

BrnucaHHble W LEHTpalbHBIE YIVIBI, YIOJ MEXIY
KacaTeJIbHON M XOPAOW. YTJIBI MEXJy XOpJaMU M CEKyLIUMHU.
BrnucanHple M oOmnncaHHbIE YETBHIPEXYIOJBHUKH. B3auMHoe
pacnosoXkeHue ABYX OKpyykHocTel. Kacanue okxpyxHOCTEMN.
OO01me kacaTeabHbIE K IBYM OKPYXHOCTSIM.

PesynbTarsl ocBoeHUs yueOHOTO
npenMera, Kypca

K xoniy oOydeHnus B 8 kiacce oO0ydaromuiics MOIydUT
CJIEAYIOLIHE TPEIMETHBIE PE3YIbTATHI:




Pacnio3HaBaTh OCHOBHBIE BU/BI YETHIPEXYTOJBHUKOB, UX
AJIEMEHTBI, IOJIB30BAaThCS HUX CBOWCTBAMU INPH pEUICHUU
reOMETPUUYECKHUX 3a/1a4.

[IprMeHsATh CBOMCTBA TOYKH IIEPECEUCHUS MEUaH
TpeyrojbHUKa (LIEHTpa Macc) B peUICHUH 3a/1a4.

Brnagetes mnoHATHEM CpelHEW JIMHUK TPEYTrOJbHUKA H
Tpameuuy, NPUMEHATb UX CBONCTBA INpU  PELICHUU
reomerpuueckux 3anad. Ilosnb3oBarbca Teopemon Paneca u
TEOPEMO O MPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHSTh UX JUIS
peLIeHUs] TPAaKTUYECKUX 3a]1a4.

[IpumeHsTh TpU3HAKKM TOM00US TPEYrOJbHUKOB B
pEILIEHNN T€OMETPUYECKUX 3a/1a4.

[Tons3oBatbest  Teopemoii Iludaropa s perienus
F€OMETPUYECKUX M MpakTHdyeckux  3agad.  Crpouth
MaTeMaTU4yecKyld  MOJElb B  MPAKTUYECKUX  3a/]auax,
CaMOCTOSITEIIBHO JienaTh 4epTEx u HaXOJUTb
COOTBETCTBYIOIIUE JIJIUHBI.

Bragets NOHATHSIMM CHHYyCA, KOCHHYCa M TaHI'€HCa
OCTpPOro yrija mpsAMOYTOJbHOIO TpeyrojbHuka. [lomp3oBarbes
STUMHU MOHATUSAMU JJIS1 pELIEHUSI IPAKTUYECKUX 3a]1a4.

Beruucnsate  (pasnuuHbIMM - cIoco0amMu)  IUIONIAb
TPEeyroJbHUKA U IJIOLAJAX MHOTOYTOJIbHBIX (puryp (oab3ysch,
r7ie HeoOX0AUMO, KaJbKyIsaTopoM). [IpuMeHsTh Moy4eHHbIE
YMEHHUS B IPAKTUYECKUX 3a/1ayax.

Bnagers NOHATHSMU BIIMCAHHOTO U LIEHTPAJIBLHOTO yTJa,
HCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YrjaX, YIJIaX MEXIy
XopJamMH (CEeKyIIMMHU) U yIie MeXJy KacaTeJbHOW M XOpJon
IIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

Bnagerp mMOHSATHEM ONKUCAHHOTO YETHIPEXYTOJIbHUKA,
IIPUMEHATH CBOMCTBA ONMCAHHOTO YETHIPEXYTOJbHUKA IIPH
pEeIIeHnN 3aay.

[TpyMeHsITh MOoTy4YeHHbIE 3HAaHUS Ha MPAKTUKE — CTPOUTh
MaTeMaTUYeCKUe MOJEeNH JUid 3aJad peaJbHOW KHU3HU H
IIPOBOANTH COOTBETCTBYIOLIUE BBIYMCIEHUSA C NPUMEHEHHEM
noJo0usl M TPUTOHOMETPUH (MOJB3YsICh, I71€ HEOOXOAMMO,
KaJIbKYJIATOPOM).




AHHOTaNUA K padoueil mporpamMmme 1o reomerpuu 9a, 6, B Kjiacc

HazBanue paboueit |['eomerpust

MIPOrpPaMMBbI

y4eOHOTr0 MpeaAMeTa,

Kypca

Knacc 9a, 0,B

VY4eOHo- 1.I'eometpusi: yueO, st 7—9 xa. / [JI.C. Aranacsn, B.®. byry3zos, C.B.
METOMNYECKUN Kanomues u ap.]. — M.: IIpocsemenue, 2017.

KOMILJIEKC 2.DenepanpHas paboyas mporpamMmma 1o reomeTpuu /-9 xiace

Mecto yueOHOTO
mpeaMera, Kypca B
y4eOHOM TIIaHe

68 yacoB B 10oJ (2 yaca B HEZACIIIO)

CocraBurenb(un)

XomyTtoBa Jlapuca BaneHTuHOBHA

Coneprxanue
y4eOHOT0 MpeameTa,

Kypca

Cunyc, kocunyc, TtaHreHc yrioB ot 0 mo 180°. OcHoBHOE
TPUTOHOMETPHYECKOE TOXKIeCTBO. DOPMYIIBI MPUBEICHHUS.

Pemenne TpeyroiabHUKOB. TeopemMa KOCHHYCOB U T€OpeMa CHHYCOB.
Pemenne mpakTHYecKuX 3ajiad ¢ UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB H
TEOpPEMBbI CHHYCOB.

[IpeobpazoBanue momodwusi. [1o100re COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpousBeACHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIIMX, TEOPEMa O KBaJpaTe KacaTelbHOM.

BekTop, nnmHa (MOAyib) BEKTOpa, COHANpaBlieHHbIE BEKTOPHI,
MIPOTHUBOIIOJIOKHO HAIMPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OMEpalluy HaJ BeKTopaMu. PasznoxkeHue BeKTopa IO
IBYM HEKOJUIMHEapHBIM BekTopaM. KoopamHatel BekTopa. CramsipHOE
MIPOU3BE/ICHNE BEKTOPOB, IPUMEHEHHUE JIsl HAXOXKICHUS AJTUH U YTJIOB.

JlekapToBbl KOOpAWHATHI HAa IUIOCKOCTH. YpPaBHCHHS MPSMOH U
OKPYKHOCTH B KOOpJMHATAX, IIEpeceUeHne OKPY>KHOCTEH U MPsMBIX. MeToa
KOOpJWHAT U €ro NpUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJBHUKHU. JlmuHA OKpyX)HOCTH. ['pamycHas u
paauaHHas Mepa yrila, BBIYHCICHHWE JUTMH JTyr OKpYyKHOCTeW. [Lmomans
KpyTa, CeKTopa, CerMeHTa.

JIBWOKeHHSI  TUIOCKOCTH W BHYTPEHHHE  CHMMETPUU
(anemeHTapHbIe nipencraBienus). [lapamnensHsiii nepenoc. [ToBopoT.

duryp

Pe3ynbprarsl
OCBOEHHUS yueOHOT0
npeaMeTa, Kypea

B kypce reomerpun 9-ro kinacca GpopMuUpyeTcs MOHITHE BEKTOpA.
Ocob6oe BHMMaHUE yAETsIeTCs BBINOJHEHUIO ONepaliii HaJ BEKTOpaMH B
reoMeTpuueckor popme. Yuaiuecs JOMOTHSIIOT 3HAHUS O TPEYroJIbHUKAX
CBEACHMSMHM O METOAAX BBIUMCIICHMSI DJIEMEHTOB IIPOU3BOJIBHBIX
TPEyroJbHUKaX, OCHOBAHHBIX HA TEOPEMax CUHYCOB M KOCHHYCOB. JlatoTcs
CHCTEMaTU3UPOBAHHBIE CBE/IEHUS O MPABUIIBHBIX MHOTOYT'OJIbHUKAX, 00
OKPY’KHOCTH, BIIMCAaHHOM B IIPaBUJIbHBII MHOTOYTOJIBHUK Y OIIMCAHHOM.
Ocoboe MecTo 3aHUMaeT peleHne 3aa4y Ha npuMeHeHue ¢popmya. Jlaorces
NepBbIe 3HAHUA O IBUKEHHUH, TOBOPOTE U MapajyieIbHOM MEPEHOCE.

3HaTh TPUTOHOMETPUYECKUE (PYHKIUM OCTPBIX YIJIOB, HAXOJUTH C
UX TIOMOIIBIO pa3IMYHbIe 3JIEMEHTHl MPSIMOYTOJBHOIO TpPEyroJbHUKA
(«pemieHre TPSIMOYTOJBHBIX TPEYTOJIBHUKOBY). Haxomuth (¢ MOMOIBIO
KaJIbKYJISTOPA) JUIMHBI U YTJIbI J1 HETaOJUYHBIX 3HAUYECHUH.

ITonb30Batbes bopmynamu IIPUBEIECHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKAECTBOM JIJIsl HAXOKJEHUSI COOTHOLIEHUH MEXIY
TPUTOHOMETPUUECKUMHU BETMUYNHAMU.

Hcnonb30BaTh TEOpeMbl CHHYCOB U KOCHHYCOB U HAaXOXKICHHS
pa3NUYHBIX DJIEMEHTOB TPEYTrOJIbHUKA («pPELICHHE TPEeyroJbHUKOBY),
MPUMEHSTh UX MPU PELIICHUN T€OMETPUUECKHUX 3a/1au.

Bnaners moHATHAMH IpeoOpa3oBaHUs MOAOOMS, COOTBETCTBEHHBIX




9JIeMeHTOB  MOJNOOHBIX ¢uryp. Ilomp3oBarbesi cBoicTBaMH  MOAOOUS
MPOU3BOJIBHBIX (UIYp, YMETh BBIYMCIATH JUIMHBI M HAXOAWTh YINBI Y
mono0HBIX Guryp. [IpuMeHsTh CBOWCTBA MOJAO0MS B IPAKTHUECKUX 3a]adax.
YMeTh NpUBOANUTE NPUMEPHI NOJOOHBIX (PUTYP B OKPY’KAIOLIEM MHUDE.

[lonp30BaTbcs TeopeMaMH O MPOU3BEACHUU OTPE3KOB XOpPH, O
IIPOU3BEJCHNN OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

Ilonp30BaTbCcst BEKTOpaMHu, IIOHUMAaTb HMX TEOMETPUYECKHM U
(Gu3nyeckuii CMbICI, NPUMEHITh HX B PEIICHUM T'€OMETPUYECKUX U
¢usnyeckux 3anad. IIpuMeHsATH CKansipHOE NPOU3BENIEHHE BEKTOPOB VIS
HAXOXXJCHUS JJTMH U yTIIOB.

[Tonp30BaTbcs METOAOM KOOPJAMHAT Ha IIOCKOCTH, IPUMEHSTH €ro B
peLICHIH T€OMETPHUYECKUX U TMPAKTUIECKUX 3a]1a4.

Bnagerp NOHATUSAMM  NPAaBUIBHOIO  MHOTOYTOJIBHUKA,  JJIMHBI
OKPY>KHOCTH, JJIHMHBI JYTH OKPYKHOCTH W PaJUMaHHON Mephl yria, yMeTb
BBIUUCIIATH IUIOIIAb Kpyra U ero yactei. [IpuMeHsATh NoayUYeHHbIE YMEHUS
B IIPAKTUYECKHX 33/1a4ax.

Haxonute ocu (WM LEHTPbI) CUMMETpUHM GUIYp, TNPUMEHATH
JIBM>KEHUS TUIOCKOCTH B TIPOCTEHIIINX CITydasX.

[IpuMeHATH TNOJMY4YEHHbIE 3HAHUS HA IPAaKTHKE — CTPOMUTH
MaTeMaTHYeCKUe MOJAETH JUId 33Jad peajbHOW JKU3HM M TPOBOIUTH
COOTBETCTBYIOIIME  BBIYMCICHHMS C  I[pPUMEHEHHeM  Mmoaobus u
TPUTOHOMETPUYECKMX  (QYHKIMHA  (MONB3ysACh, TA€  HEOOXOAMMO,
KaJIBKYJISITOPOM).




