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OEAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«I'’EOMETPUS» B /-9 KITACCAX

HOACHUTEJIBHASA 3AITMCKA

['eomeTpusa kak OAWMH M3 OCHOBHBIX Pa3JE€iOB IIKOJbHOW MATEMATUKH, UMEIOLIUN
CBOEH I1IeNbl0 O0EeCNeunuTh HM3y4YeHUE CBOWCTB M pa3MepoB (UTyp, UX OTHOLICHUM
M B3aMMHOE pACMOJIOKEHUE, OMUPACTCS Ha JIOTUYECKYHO, JOKa3aTENbHYIO JHUHUIO.
IleHHOCTh W3yuY€HUS] TEOMETPUM HAa YPOBHE OCHOBHOTO 0OIIero o00pa3oBaHUS
3aKJII0YaeTcsl B TOM, 4YTO OOYYalOlIUMCS YYUTCS TMPOBOJUTH JOKA3aTENIbHbIC
pacCyXJeHUsl, CTPOUTh JIOTUYECKUE YMO3aKJIIOUECHUS, JOKa3blBaTh HCTUHHBIC
YTBEPKJICHUS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, HPOBOJAUTH PACCYXKICHUS
«OT TPOTUBHOTO», OTJIMYATh CBOWCTBAa OT MPU3HAKOB, (DOPMYIHPOBATH OOpPATHBIC
YTBEPKICHUS.

[lenbt0 W3ydyeHUs TEOMETPUM SABJISECTCS MCIOIB30BAHUE €€ KaK HMHCTPYMEHTA
IpU PEHICHUM KaK MaTeMaTUYECKUX, TaK M MPAKTUYECKUX 3a/1ady, BCTPEYAIOIIMXCS
B peanbHOU xu3HU. OOydYaromIMiicss TOHKEH HAYYUThCS OMPEACNIATh TEOMETPUIYCCKYIO
¢burypy, ONMCHIBATH CJIOBAMU YEPTEk WM PHUCYHOK, HAUTH TUIOMIATb 3€MEIbHOTO
y4acTKa, pacCYUTaTh HEOOXOUMYIO JUIMHY ONTOBOJIOKOHHOTO Kabelss uiiu TpeOyembie
pa3Mepsl rapaxa misg apromoOuss. Ilpu permieHun 3amad MpakTHYECKOTO Xapakrepa
OOy4Jaromuiicss y4HUTCS CTPOUTh MaTeMaTHYEeCKHE MOJCNIU pPeajbHbIX >KU3HEHHBIX
CUTyalui, TPOBOJAUTH BEIYMCIIEHUS U OLEHUBATh MOJYYEHHBIN PE3YIbTAaT.

BaxxHo mnogyepkuBaTh CBSI3UM TEOMETPUU C JPYTUMHU Y4YEOHBIMH TpeIMETaMH,
MOTHBUPOBATh HCIIOIB30BATh OMpPENENCHUs TEOMETPUYECKUX GUTYyp U TIOHSITHM,
JEMOHCTPUPOBATH MPUMEHEHHE MOTYYECHHBIX YMEHUN B (PU3UKE M TEXHUKE. DTH CBS3H
HauboJee sIpKo BUAHBI B TeMaxX «BekTopbl», « TpUrOHOMETPpUYECKUE COOTHOIICHHS,
«Meton koopauHaT» u «Teopema ITudaropay.

VYyeOnbiii kypc «['eomerpusi» BKIIOYAET CIEAYIONINE OCHOBHBIC pa3/Ieiibl
conepxkanus: «I'eomerpuueckue pUrypsl u X CBOWCTBaY, «M3MepeHne reoMeTpuIecKux
BEJIIMUYMH», «/[eKapTOBBI KOOpPAMHATBI HA IUIOCKOCTW», «BekTopel», «lBHKeHU
miockoctny, «IIpeodpazoBanus mogo0us».

OO0miee uYKMCIO 4YacoB, PEKOMEHJOBAHHBIX I M3y4eHUs YydeOHOTO Kypca
«["eomerpusi», — 204 vaca: B 7 kiacce — 68 gacoB (2 Jaca B Hemenmo), B 8 kimacce —
68 yacoB (2 yaca B Hezieln0), B 9 kinacce — 68 yacoB (2 yaca B HEJIEINIO).

COAEPKXAHUE OBYYEHMUA
7 KIIACC

Hauanbnbie nonstus reomerpun. Touka, mpsiMasi, OTPE30K, Jyd. Yol Buasl yrios.
BeprtukaneHble u cMexHbIe yribl. buccektpuca yria. JlomaHas, MHOTOYTOJIbHUK.
[TapannenbHOCTh Y NEPIEHAUKYISIPHOCTD NPSIMBIX.
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Cummerpuunble ¢urypbl. OCHOBHBIE CBOWCTBa OceBOW cummeTpuu. IIpumepsl
CUMMETPUHU B OKPYXKAIOIIEM MUDPE.

OCHOBHBIE ITIOCTPOECHUS C MTOMOLIBIO IHUPKYJA U JUHEWKHU. TpeyronbHuk. Beicora,
MeanaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOEApEHHBIN U paBHOCTOPOHHUN TPEYroJbHUKH. HepaBeHCTBO TpeyrojbHUKA.

CBolicTBa M TpHU3HAKU PABHOOEAPEHHOIO TpeyrojibHUKA. [Ipu3Haku paBeHCTBa
TPEYrOJIbBHUKOB.

CBoiicTBa M NpPU3HAKA NapalIeNbHbIX NpsMbIX. CyMMa yIJIOB TpEYroJIbHHKA.
Breninue yrisl TpeyrojbHUKA.

[IpsMoyronbHblld  TpeyroiabHUK.  CBOWCTBO  MEIHWAaHbBl  MPSAMOYTOJBHOIO
TpEyrojibHUKa, MPOBEACHHOW K rumnoreHyse. lIpu3Haku paBeHCTBa IPSAMOYTOJIBHBIX
TPEYTrONBbHUKOB. IIpsIMOYTrOibHBIN TPEYroJIbHUK € YIJIoM B 30°.

HepaBseHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYIOJIbHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOoJIbIIEM yIJie U OOJIbLIEH CTOpOHE TpeyroiabHUKa. [lepnenaukymnsap
Y HaKJIOHHAas.

I'eomerprueckoe mecto ToueK. bruccekTpuca yria u CepeIuHHBIN NEPIEHANKY ISP
K OTPE3KYy KaK r€OMETPUUYECKHE MECTA TOYEK.

OKpyXHOCTh M KpYT, XOpJa U IUaMETp, UX CBOICTBA. B3auMHOEe pacmnosiokeHue
OKpyXHOCTH M npsiMod. KacarenpHas M cekymas K OKpPYXHOCTH. OKpYXHOCTb,
BIIMCAHHAsA B YroJl. BriucaHHas 1 onycaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYetslpexyronpHuku. [lapamnenorpamm, e€ro npu3Haku W cBoWcTBa. YacTHbIE
CIIy4au MapajiesiorpaMMoB (IPsIMOYTOJIbHUK, POMO, KBaJpar), UX MPU3HAKU U CBOICTBA.
Tpanemnusi, paBHOOOKas Tpamelus, €€ CBOWCTBa U TMpu3Haku. IIpsmoyrosibpHas
Tpanenusi.

Meton ynBoenust Meauansl. LlentpansHas cumMmetpust. Teopema daneca u reopema
0 MPOIMOPILMOHATBHBIX OTPE3KAX.

CpenHue TuHUY TPEYroJibHUKA U Tpaneuuu. LIeHTp Macc TpeyroyibHUKA.

[Tonobue TpeyronbHUKOB, Kod(duiument mnoxodusa. [lpusHaku momoOus
TPEYroJlbHUKOB. [I[pruMeHenne mogo0us Mpu pemeHny MPaKTUIeCKUX 3a1ad.

CeorictBa 1wIomazeii reomerpuueckux ¢uryp. Dopmynbl IS IUIOIMIAIA
TpPEeYrojibHUKa, TMapajienorpamMma, poMOa u Tpamenuu. OTHOIICHHE TUIONIAICH
MoI00HBIX GUTYP.

Brruncnenvne miomaned TPEeyroJbHUKOB W MHOTOYTOJBHUKOB HA KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl I[ludaropa mpu pemeHun
MMPAKTUYECKUX 3aa4.

CuHyCc, KOCHMHYC, TaHI€HC OCTPOro yrja MOpsIMOYTOJBHOTO TPEYTOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpPUTOHOMETpUYECKHE (YHKIIUU YTIIOB
B 30°, 45° n 60°.
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BnucanHble M LEHTpaJbHBIE YIUIBI, YIOJI MEXIY KAacaTeNbHOM W XOPAOWU. YTIJIbI
MEXKly XOpJIlaMH U CEKYIIIMMU. BIIMCaHHbIE U ONMCAHHBIE YETBIPEXYTOJIBHUKU. B3auMHoe
pacnojio)keHre IByX OKpyxkHocTell. Kacanue okpyxHoctei. OOmme KacaTtelabHbIE
K JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. DOPMYIIbI IPUBEICHHUS.

Pemenue TtpeyronpHukoB. TeopemMa KOCHMHYCOB M TeopeMa CHHYCOB. Pemienue
NPAKTUYECKUX 3a7a4 C UCITIOIb30BAHUEM TEOPEMbI KOCUHYCOB M TE€OPEMbI CUHYCOB.

[IpeobpazoBanue nonobus. [logoOue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 mpou3BeAEHUU OTPE3KOB XOpJ, TEOPEMBbI O MPOU3BEICHUH OTPE3KOB
CEKYIIIHX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

BekTop, nnuHa (MOAy/b) BEKTOpa, COHAIPABICHHBIE BEKTOPHI, MPOTHBOIMOIOKHO
HAIPaBJICHHbIE BEKTOPHI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMU
HajJ BeKkTopamu. PasnoxkeHue BeKkTOpa IO JBYM HEKOJUIMHEApPHBIM BEKTOPAM.
Koopnunatet  Bektopa.  CkaliipHOoe  NpPOU3BENCHHE  BEKTOPOB,  MPUMEHEHUE
ISl HAXOKJICHUSI JIUH U YTJIOB.

JlekapTOBbl KOOpPJIWHATBHI HA IUIOCKOCTH. YPaBHEHUS MPSAMOW U OKPYXKHOCTH
B KOOpJIHMHATaX, IMEPECEUECHHUE OKPYKHOCTEH M MNpsAMBIX. MeToa KOOpAWHAT U €ro
IPUMEHEHUE.

[IpaBusibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpYKHOCTH. ['pajiycHas u paguaHHasi Mepa
yria, BBIYUCIIEHUE JJIMH AYT OKpy>kHOocTel. Ilnomane kpyra, cekropa, CErMeHTa.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUH (uryp (dIeMeHTapHbIe
npeacrasienus). [lapamnensHbiii nepeHoc. IToBopoT.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHple pe3ynbTaThl OCBOSHHS IMPOrPAaMMbl Y4eOHOro Kypca K KOHITY
oOydeHus B 7 Kjacce.

PacriozHaBaTh M3y4eHHBIE TE€OMETpUYECKHUE (PUTYpBI, ONMPEACNSITh MX B3aUMHOE
pacmoyioKeHHe, W300pakaTh TeOMETpUYECKHe (UTYPBI, BBIMOJIHATH  UYEPTEKH
[0 YCJIOBHIO 3ajaud. W3MepsaTe JMHEWHBIE W YIJIOBBIE BEIWYMHBL Pemare 3amaun
Ha BBIYMCIIEHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

[TpoBoauTh rpyOYIO OLIEHKY IMHEWHBIX U YTIIOBBIX BETUYMH MPEAMETOB B PEATbHON
KU3HHU, pa3MEpoOB MPUPOJHBIX O0O0BEKTOB. PaznuuaTe pasmepbl 3THUX OOBEKTOB
10 TTOPSJIKY BEJIUYUHBL.

CTpouUTh 4epTEXKHU K TEOMETPUUECCKHAM 3a/1a4aM.

[Tonp30BaThCsl MpHU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, MCIOJIB30BaTh IPU3HAKH
Y CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPU PEILICHUH 3a]1a4.
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IIpoBOAUTE JIOTMYECKUE PACCYKICHHUS C MCIHOJIB30BAHUEM T'€OMETPHUUECKUX
TEOPEM.

Ilonp30BaTeCs  MpU3HAKAMM  PABEHCTBA  INPSAMOYIOJIBHBIX  TPEYrOJIbHUKOB,
CBOMCTBOM Me€EJIMaHbl, MPOBEIECHHOW K THUIIOTEHY3€ NPSIMOYTOJIBHOIO TPEYIrOJbHMKA,
B PELIEHUH I'€OMETPUUYECKHX 3a1ad.

Onpenensate MapajuIeNbHOCTh MPSMBIX C IMOMOILIBIO YIJIOB, KOTOpbIE 00pa3yer
¢ HUMHM cekymas. Onpeneniars NapajuleIbHOCTh MPSAMBIX C IOMOIIBK) PpPaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM MpsMOi.

PemaTh 3a1aun Ha KieTyaTon Oymare.

[IpoBOAUTH BBIUKCICHUS M HAXOJUTh YHMCIIOBblE U OYKBEHHBIC 3HAYEHHUS YTJIOB
B TEOMETPUYECKUX 3a/adyax C MCIOJIb30BAHUEM CYMMBI VYIJIOB TPEYTrOJIbHUKOB
U MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TEPECEYCHUU JABYX
napajuIeNIbHBIX MPSAMBIX CEKyIlel. PemaTs npakTHyeckue 3a1a4 Ha HaX0KAEHUE YIJIOB.

Brnamerp mNOHATHEM T'€OMETPUYECKOIO MECTa TOYEK. YMEThb OIPEACIATh
OHMCCEKTPUCY yTia U CepPEeIUHHBINA NEPIEHINKYJIISP K OTPE3KY KaK T€OMETPUUYECKIE MecTa
TOYEK.

@opMyIUpOBaTh ONPENEICHHUS OKPYKHOCTH M Kpyra, XOpAbl U AuaMeTpa
OKPY)KHOCTH, TIOJb30BaTbCAd HX CBOWCTBAaMU. YMETh MPUMEHATH OTU CBOWCTBA
IIPY PELICHUH 3a/1ad4.

Biianets noHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY’KHOCTH, YMETh HaXOIAUTh
ee neHrp. [lomp3oBaThcs ¢dakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJbHUKA
[IEPECEKAIOTCA B OJJHOU TOUKE, U O TOM, UYTO CEPEAUHHBIE NEPIEHANKYIISIPBI K CTOPOHAM
TPEYroJIbHUKA NIEPECEKAOTCS B OHOM TOYKE.

Bnagers mnoHsATHEM KacaTeNIbHOW K OKPYKHOCTH, IIOJIb30BAaThCS TEOPEMOM
O NEPIEHINKYISAPHOCTH KacaTeIbHOU U painyca, IPOBEACHHOIO K TOUKE KaCaHUS.

[Tonp30BaThCs NMPOCTEUIIMMHU T€OMETPUYECKMMHU HEPABEHCTBAMHU, MOHUMATh UX
MPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE TE€OMETPUYECKHE IIOCTPOCHHS C IOMOIIBIO LIUPKYJIS
Y JINHEUKH.

[IpeameTHple pe3ynbTaThl OCBOSHHS MPOrPAaMMbI Y4eOHOro Kypca K KOHITY
oOydeHus B 8 Kiacce.

PacnoznaBath OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, UX JIEMEHTHI, MOJIb30BaThCS
MX CBOMCTBAMMU IPU PEUICHUU F€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOYKH MEPECEUCHUS] MEIUaH TPEYroyibHUKA (LIEHTpa Macce)
B PELICHUU 3a/a4.

Bianete nonsTHEM CpegHEW JUHHUM TPEYTrOJIbHHUKA W TPANCUHH, NMPUMEHATh UX
CBOWCTBAa NpH pelmeHuu reomerpuuecknx 3anad. [lomp3oBathcsa Teopemon daneca
U TEOPEMOW O TMPONOPUHOHAIBHBIX OTPE3Kax, MPUMEHATh UX JJISI PELICHUS
MPAKTUYECKUX 3a7a4.
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[IpuMensTh TpU3HAKK TOAOOUSI TPEYTrOJIBHUKOB B PEIICHUU T€OMETPUUYECKUX
3a1ad4.

[lons3oBathcst  Teopemoi  Iludaropa  nmnsa  pelieHHss  TE€OMETPUUECKUX
Y IpakTH4YeCKuX 3aaad. CTPOUTh MAaTEMATUUYECKYI0 MOJIENIb B MPAKTUYECKUX 3aJayax,
CaMOCTOATEIBHO MIPOBOAUTH YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JIUTUHBI.

Bnaners noHsaTHsIMHU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOrO yrja MpsIMOYTOJIbHOTO
TpeyroiapHuka. Ilomb30BaTbCA HTUMM TIOHATUAMU JUISL  PELICHUS NPAKTUYECKUX
3a1ad4.

Boruncnsate (paznuyHbIMU  crioco0amu) IUIONIAAb TPEYrOJbHUKA W IUIOIIAAN
MHOTOYTOJIbHBIX (PUryp (MOJB3YysCh, e HEOOXOAUMO, KAIBKYISITOpoM). [IpumeHsThH
MOJIYYEHHBIE YMEHUA B PAKTUYECKHUX 3a1adax.

Brnagers moHATHUSAMU BIMCAHHOIO U LEHTPAIBHOIO YIJIA, UCIOJb30BATh TEOPEMBI
O BIMCAHHBIX yIJIaX, yriax MEeXay XopAaMu (CEeKYIIMMH) U YTriie MEXIy KacaTelbHOM
Y XOPAOM MPU PEIICHUN T€OMETPUUECKUX 3a/a4.

Bnagers TmOHSATMEM OIMCAHHOTO YETBIPEXYTOJIbHUKA, NPUMEHATH CBOMCTBA
OINMCAHHOT'0 YEThIPEXYTOJIbHUKA MPU PELICHUM 3a/1a4.

[IprMeHATh TOTyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKUE MOJEIH
U1 3aJad  peallbHOM KHU3HU M NPOBOJAUTH COOTBETCTBYIOIIME  BBIYMCIICHUS
C TMpUMEHEHHWEM TMoJ00usT W TPUTOHOMETpPUH (TOJB3YyACh, T/€ HEO0OXOIUMO,
KUIBKYJISITOPOM).

[IpenMeTHBIE pe3yNbTaThl OCBOCHHUS MPOTPaMMBbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 9 Kiacce.

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPHIX YIJIOB, HAXOAHUTH C UX MOMOIIBIO
pa3TUYHBIE JJIEMEHTHI MPSAMOYTOJIBHOTO TPEYTONbHUKA («PEIICHHE MPSMOYTOJIbHBIX
TPEyrojJbHUKOB»). HaxomuTh (C MNOMOIIBIO KaJdbKyJSITOpa) JJIUMHBI M YIJIbI
JUTSI HETAOJUYHBIX 3HAUCHU.

[Tonb3oBaThcst (opMynamMu TPHUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JUIsl HAXOXKJICHUS COOTHOIICHWH MEXAY TPUTOHOMETPUUECKHUMU
BEITUYMHAMHU.

Hcnonb30BaTh TEOPEMBbl CHHYCOB U KOCHHYCOB IS HAXOXKIACHHUS PAa3THYHBIX
AJIIEMEHTOB TPEYTObHUKA («pPEeIIeHNuEe TPEYTOJIbHUKOBY), MPUMEHSATh UX MPHU PEIICHUN
T€OMETPUIECKUX 3a/1a4.

Brnagets moHsTHSIMU TIpeoOpa3oBaHUS MOAOOWS, COOTBETCTBEHHBIX JJIEMEHTOB
nonoOHbIX uryp. Ilomp30BaThesi cBOMCTBAMH MOA00US MPOU3BONBHBIX (PUTYp, YMETh
BBIYHCIISATD JUTMHBI U HAXOIUTh YTl y TOM00HBIX (huryp. [IpuMeHsTh cBOMiCTBa TO100MS
B TPAKTUYECKUX 3a7adax. YMEThb MPUBOAWTH TNPUMEPHI MOAOOHBIX (GUTYP
B OKPY’KaroIIeM MHpE.

[Tonp30BaThCSA TEOpeMaMH O TPOU3BEICHHH OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYIIHNX, O KBapaTe KacaTeIIbHOM.
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[lonbp30BaThCs BEKTOpAMU, OHUMATh UX F€OMETPUUECKUN U (PU3NUYECKUI CMBICIH,
NPUMEHATh HMX B PEHICHMH TIEOMETPUYECKUX U (¢u3nueckux 3anad. [IpumeHstsb
CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB Ul HAXOXKICHUS JIMH U YIJIOB.

ITonp30BaTbCd METONOM KOOpPAMHAT HAa IUIOCKOCTH, IIPUMEHATH €r0 B PEIICHUU
F€OMETPUYECKUX U NMPAKTUYECKUX 3a1a4.

Biiagets nOHATUAMU NPABUIBHOTO MHOI'OYTOJIBHUKA, JJIUHBI OKPYKHOCTH, JJIUHBI
IyTU OKPYKHOCTH M PaJMaHHON MEphI yIyia, YMETh BBIYHCIATH IUIOLIAAb Kpyra U €ro
yacTel. [IpuMeHsATh oJlydYeHHbIE YMEHHUS B IPAKTUYECKUX 3aa4ax.

Haxoaute ocu (W11 HEHTPBI) CUMMETPUH (DUTYP, TPUMEHSITh IBUKEHUS MIIOCKOCTH
B IIPOCTEUIIMNX CIIydasiX.

IIprMeHATh TOTyYEHHBIE 3HAHUS Ha IIPAKTUKE — CTPOUTHh MaTeMaTUYECKHUE MOJIEIIN
UL 3a1a4  peajbHOM JKU3HU M IPOBOAUTH COOTBETCTBYIOLIME  BBIYHUCIICHUS
C TMpUMEHEHUEM TMOoAOOUs M TPUTOHOMETPUYECKUX GYHKUUNA (MOAB3YSICh, THE
HE0OXOAUMO, KAJIbKYJIITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

HanmenoBanue pasgena |KoauyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YYaAIOLIUXCS

(Tembl) Kypca 4acoB coiep>KaHue
[Ipocrerine 14 [Ipocreiimne DopMyIMPOBATH OCHOBHBIE ITIOHATHUS U ONIPEACIICHUS.
reoMeTpuieckue Gurypsl u FEOMETPUUYECKHE Pacno3naBaTh U3yueHHbIE T€OMETPUUECKHUE (PUTYPBI,
ux cBoucTBa. Mzmepenue OOBEKTHI. onpeaesATh UX B3aUMHOE PACIIOJI0KEHNUE, BHINOJIHATH
FEOMETPUUECKUX BETNYUH MHOroyroiapHUK, YEPTEXK 110 YCIOBHUIO 3a1a4H.
JIOMaHasl. IIpoBoauTH NpOCTENUIINE TOCTPOCHUS C TIOMOILBIO HUPKYJIS

CMexXHBIE U
BEPTUKAJIBHBIE YTJIbI.
PaGora

C IPOCTEUIITUMU
YEepTEeKAMH.
H3mepeHne MTMHENHBIX
Y YTJIOBBIX BEJIMYHH,
BBIYHCIICHUE OTPE3KOB
Y yTJIOB

Y JTUHEUKHU.

HN3mepsTh TUHEWHBIC U YTJIOBBIE BEIMUUHBI TEOMETPUUECKUX
U TIPAKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha TJ1a3» pa3Mephl pealbHbIX 00bEKTOB,
NMPOBOAUTH IPYOYIO OLIEHKY UX Pa3MEPOB.

PemaTth 3a71a4n Ha BRIYUCIICHHUE IJIMH OTPE3KOB U BEJIMUMH
YTJIOB.

PemaTth 3a71a4 Ha B3aMMHOE PACTIOJIOKEHHE
FEOMETPUIECKUX (DHUTYD.

IIpoBoauTh Ki1acCU(PUKAIIAIO YTIIOB, BBIYUCIAATH
JIMHEWHBIC U YTJIOBBIC BEIMUYUHBI, MPOBOAUTH
HEOOXO0IMMBIE JJOKA3aTEIIbHBIC PACCYKICHMUS.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUS TEOMETPUU

TpeyronpHuKN

22

[IoHsATHE O paBHBIX
TPEYTOJIbHUKAX

Pacno3naBaTh napbl paBHbIX TPEYTOJIBHUKOB HAa TOTOBBIX
yepTexax (C yKka3aHUEM MPU3HAKOB).
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U TIEPBUYHBIE
MPEACTABICHUS

0 paBHBIX QUTypax.
Tpu npusHaka
paBeHCTBA
TPEYrOJILHUKOB.
[IpnsHaku

paBeHCTBA
PSAMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO MEIHMAHBI
IPSAMOYTOJIBHOTO
TPEYTOJIbHUKA,
MIPOBEIECHHOU

K TUIIOTEHY3E.
PaBHOOEIpeHHBIC

Y PABHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku 1 CBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasenctsa

B FEOMETPUH.
[IpssMOYTOJIbHBIN
TPEYTOJBHUK C YTIIOM
B 30°

BoiBOAMTH Ciie/1cTBUA (PaBEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

@ opMyIHPOBATH OIPEACIICHUSA: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IPSMOYTOJIBHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEIMHHOTO MEePIEHIUKYIISIpa
OTpe3Ka; NepUMeTpa TPEYroJbHUKA.

®opMyIHpPOBATH CBOMCTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEyroJbHUKA.

CTpouTh YepTeKH, pelaTh 3aJa4M C IOMOIIBIO
HAXO0XJACHUS PaBHBIX TPEYTOJbHUKOB.

IIpuMeHsITh NPU3HAKY PABEHCTBA MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB B 33/1a4ax.

Hcnoan3oBaTh 11uppoBbIe peCypChl AJI51 MCCIIeI0BAHUS
CBOICTB M3y4aeMbIX (QUTYP.

3HAKOMMTBHCS € HCTOPHUE pa3BUTHS TEOMETPUU
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[TapannenbHble IpsIMBIE, 14 [TapannensHbie DopMyIMpPOBATH NOHATHE 1APAJUICIIBHBIX PSIMBIX,
CyMMa YIJIOB TPEYTOJIbHUKA MpsIMbIE, UX CBOMCTBA. HAXOJAUTh TPAKTUUECKUE MPUMEPBI.
Hakpect nexamue, H3yuats cBOICTBA YyIJIOB, 00pPa30BaHHBIX MPU MEPECECUECHUN
COOTBETCTBEHHBIE MapayIeIbHbIX TPSMbBIX CEKYIIEH.
Y OJJHOCTOPOHHUE IIpoBoauTh 10KA3aTEJBCTBA MAPAILICIBHOCTH JIBYX
yTJibl, 00pa30BaHHbIE IPSIMBIX C TIOMOIIIBIO YTJI0B, 00pa30BaHHBIX MPU MEPECEUECHUN
P NIEPECECYEHUN ATUX MPAMBIX TPEThEN MPAMOI.
napasuieIbHbIX Bu1uncJsiTh CyMMy YIJIOB TPEYTOJIbHUKA U MHOTOYT OJIbHUKA.
PSMBIX CEKYIIICH ). Haxoauthb uncnoBbie 1 OYKBEHHBIC 3HAUCHUS YTIIOB
[Tpusnax B TEOMETPUUYECKHUX 3a/1a4yaxX C UCIOJIb30BAHUEM TEOPEM
napajuieIbHOCTH 0 CyMME YIJIOB TPEYTroJIbHUKA U MHOTOYTOJIbHUKA.
NPSMBIX YEpe3 3HAKOMMTBHCS € HCTOPHUEH Pa3BUTHS T€OMETPUU
PaBEHCTBO PaCCTOSHUMI
OT TOYEK OTHOU
MIPSAMOM JI0 BTOPOM
MPSAMOM.
Cymma yrJioB
TPEYTOJIbHUKA.
Bremnue yrisl
TPEYTOJIbHUKA
OKpy)HOCTb U KPYT. 14 OKpyX HOCTb, XOp/1a DopMyIHPOBATH ONPeAeJIeHUS . OKPYKHOCTH, XOPABI,
['eomeTpuyeckue U TAAMETP UX JIMaMETpa U KacaTeIbHON K OKPY>KHOCTH.
[TOCTPOEHUS CBOICTBA. N3yyaTh ux CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEXKHU.
KacarenbHas HccaenoBarhb, B TOM YKCIIE HCIOJIB3YS HH(POBbIE
K OKPY>KHOCTH. pecypcebl: OKPYKHOCTh, BIMCAHHYIO B YTOJI; LIEHTP
OKpYXHOCTB, OKPYXHOCTH, BIUCAHHOM B YTOJI; pPABEHCTBO OTPE3KOB

10
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BIIMCAHHAS B yTOJI.
Ilonsatue o I'MT,
IPUMEHEHUE

B 3a7a4ax.
buccekrpuca

Y CEpEUHHBIN
NEPIEHAUKYIISIP
KaK F€OMETPUUECKHE
MeCTa TOYEK.
OKpyXHOCTb,
OMMCaHHas OKOJIO
TPEYrOJIbHUKA.
OKpY>XKHOCTB,
BIIMCAHHAs

B TPEYTOJIbHUK.
[Ipocrenmue
3a1a4u

Ha IIOCTPOEHHUE

KACATEJIbHBIX.
Hcnoan3oBatb MeToa [ MT 1y nokasarenbCcTBa TEOpEM

0 MepeceyeHn OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX NEPIICHANKYISAPOB K CTOPOHAM TPEYTrOJIbHHUKA
¢ nomoupto 'MT.

OBJiageBaTh NOHATUSAMU BIIMCAHHOW U OMIMCAHHOU
OKPYXHOCTEU TPEYroJIbHUKA, HAXOAUThH LIEHTPBI ITUX
OKPY>KHOCTEH.

Pemiate OCHOBHBIE 3a1aUM HA NMOCTPOEHME: YIJIa, PABHOTO
JAHHOMY; CEPEIUHHOTIO MEPIECHANKYIISIPA TaHHOTO OTPE3Ka;
MPSIMOM, TPOXOJAIICH Yepe3 TaHHYIO TOUKY

U TIEPIICHIUKYIISIPHON TAaHHOM MPAMON; OMCCEKTPHUCHI
JTAHHOT'O YTJIa; TPEYTOJIbHUKOB 110 Pa3JIUYHbIM 3JIEMEHTAM.
3HAKOMMTBHCS ¢ HCTOPHMEN Pa3BUTHS T€OMETPUH

[ToBTOpeHUE, 0000IICHHE 4 [ToBTOpEHUE Pemats 3aga4u Ha NOBTOPEHUE, MILTFOCTPUPYIOIIUE CBS3U
3HAHUI U 00001IeHNEe MEXKy pa3IMYHbIMH YacTSIMU Kypca
OCHOBHBIX MOHSATHH
U METOJI0B Kypca
7 xnacca
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME

11
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8 KUIIACC
HanmenoBanue pasgena | KonuyecTtBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB coiep>KaHue

UeThIpeXyrojbHUKU 12 [Napannenorpamm, ero | M300paxaTs M HAXOAUTH HA YEPTEKAX
NPU3HAKU M CBOMCTBA. | YETHIPEXYTOJbHUKHU PA3HBIX BUJIOB U UX 3JIEMEHTHI.
YacTHble ciryyau @opmMyJHMpPOBATH ONpPeeJIeHUsI: ITapajuiesorpamma,
napajuieIorpaMMoB npsIMOYTOJIbHUKA, poM0Oa, KBajparta, Tpaneuuu, paBHOOOKOH
(MpSIMOYTOJILHUK, Tpanenuu, NpsMOyroJIbHON TpareInu.
pomO, KBaapar), ux Jloka3bIBaTh U UCNOJB30BATH NPH PellIeHUN 3a/1a4
NPU3HAKU M CBOMCTBA. | NMPHU3HAKU U CBOMCTBA: MapajiesiorpaMmma,
Tpanenus. IpsIMOYTOJIbHUKA, poM0Oa, KBaJparta, Tpaneuu, paBHOOOKOH
PaBnoGoOKas Tpaneuuu, NpsIMOyroJIbHOW Tparenuu.
Y [IPSIMOYT OJIbHAS IIpuMeHsTH METOA yABOCHUSI MEIMAHBI TPEYTOJIbHUKA.
TPaNeLHH. Hcnoan3oBaTh HUPPOBBIE PECYPCHI IS UCCIETOBAHUS
Meton yaBoeHus CBOMCTB M3y4aeMbIX Quryp.
MEJUAHBI. 3HAKOMMTBCS € HCTOPHUE Pa3BUTHS T€OMETPUU
LlenTpanbHas
CUMMETpUS

Teopema Paneca u Teopema 15 Teopema Paneca IIpoBoaAMTH MOCTPOCHHS C TOMOLIBIO IUPKYJIA U JINHENKU

0 NMPONOPLUOHAIBHBIX U TEOpemMa C UCIOJIb30BaHKE TeopeMbl Dajeca U TEOpEMBI

OTpe3Kax, MoJ00HbBIC
TPEYTOJIbHUKH

0 TIPOTIOPIIMOHATHHBIX
OTpe3Kax.

Cpenusst nTuHUS
TPEeyroJbHUKA.
Tpaneuus, ee cpeaHss

O MPOMOPLUUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONOPLIMOHAIIBHBIN OTPE30K.

IIpoBoauTH 10KA3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYTroJIbHUKA EPECEKAIOTCSA B OJHOM TOUKE, 1 HAXOAUTh
CBSI3b C LIECHTPOM MaccC, HAXOAUTh OTHOIIEHHE, B KOTOPOM

12
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JIVHUSL. MEIHMaHBbI AEIATCS TOUKON UX MEPECEUECHUS.
[TponopumoHanbHbIE Haxoauth mo100HbI€ TPEYTOJIBHUKN HA TOTOBBIX YEPTE)KAX
OTPE3KHU. C YKa3aHUEM COOTBETCTBYIOIIUX MIPU3HAKOB MOJ00MS.
IlenTp macc PemaTs 3a1a4n Ha 10JOOHBIE TPEYTOJIBHUKHU C TOMOIIBIO
B TPEYTOJIbHUKE. CaMOCTOSITEJILHOTO TTOCTPOEHUS YEPTEKEN U HAXOXKICHUS
[TogoOnbIe MOJ00HBIX TPEYTOJILHUKOB.
TPEYTOJIbHUKHU. IIpoBoauTh 10KA3aTEIBCTBA C UCTIOIB30BAHUEM
Tpu npuszHaka MIPU3HAKOB MO00MS.
no100ust Jloka3bIBaTh TpU MPU3HAKA TT0100MS TPEYTOJILHUKOB.
TPEYTOJILHUKOB. IIpyMeHATH MOJYyYEHHbIC 3HAHUS NIPU PEIICHUU
[Ipumenenue r€OMETPUUYECKUX U MPAKTUYECKUX 3a]1a4.
noioous 3HAKOMMTBHCS € HCTOPHUEH Pa3BUTHS T€OMETPUU
IIPU pPEIICHUU
NPaKTUYECKUX 3a/1a4
[Imomans. Haxoxnenue 14 CBolicTBa IUIOIIAIE N OgBiaeBaTh NEPBUYHBIMH MPeICTABJIEHUAMH 00 001IICH
IJIOIIAIEN TPEYTOJIbHUKOB F€OMETPUYECKUX TEOpHUH oAU (MEPHI), GOPMYJIHUPOBATH CBOMCTBA
¥ MHOTOYTOJIBHBIX QUTYD. dburyp. IJIOIA]IH, BBIACHATh UX HATJISIAHBIA CMBICIL.
[nomaan nono6HBIX hUryp dopMybl BoiBoauTh hopMyIIBI IIIONIAAN TTApATIIEIOTpaMMa,
JUTS TITOIA TN TPEYTroJbHUKA, TPANEIUU U3 (OPMYIIBI TUTOIATH
TPEYTOJIbHUKA, NpsMOYTOJbHUKA (KBaApaTa).
napajuiejaorpamma, BoiBoAMTH POPMYIIBI TUTOIIAAH BBHITYKIIOTO
Tparenuu. YETBIPEXYTOJIbHUKA YE€PE3 AUATOHAIN U YTOJI MEXKy HUMU.
Brruncnenune Haxomutsb mionaau ¢puryp, n300paxxeHHbIX Ha KIIETYaTON
IJIOIIAAEN CIIOKHBIX Oymare, HCNoJIb30BaTh pa3oueHne PUTYPHI HA YACTH
dburyp. U JJOCTpauBaHHUE.

13
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[Tnomanu duryp

Ha KJIeTyaTon Oymare.
[Tmomaau mogoOHBIX
duryp.

3agaun

C MPAKTHYECKUM
COJIEpIKaAaHUEM.
Pemienue 3amau

C IOMOII[BIO0 METO1A

Pa30upars npuMepbl UCITOIB30BAHUS BCIIOMOTATEIBHOM
IUIOIAIN ISl PELIEHUSI TEOMETPUYECKUX 3a7aY.
Haxoauts miomniaau noJo0HbIX GUryp.

BbIunc/siTh MJI01a 11 Pa3IMYHbIX MHOTOYTOJIBHBIX (QUTYP.
Pematp 3aga4m Ha 1UI0IIAIb C PAKTUYECKUM
coziepKaHuEM

BCIIOMOTaTEJIbHOM
IJIOILAAN

Teopema [1udaropa 10 Teopema ITudaropa, Joxka3biBaTh Teopemy I[ludaropa, ncnoab3oBathb e

Y Ha4yaJla TPUTOHOMETPUU €€ IPUMEHEHHE. B [IPAKTUYECKUX BBIYUCIEHUSX.
Onpenenenne @ opmMyJHpPOBATH ONIPEAEICHUS TPUTOHOMETPUUECKUX
TPUTOHOMETPUYECKUX | (YHKIUN OCTPOTO YIiia, MPOBEPATH UX KOPPEKTHOCTH.
GbyHKIIUN OCTPOTO BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOLLICHUS
yTrila IpSAMOYIOJIBHOTO | B IPSMOYTOJIBHOM TPEYTOJIbHHUKE.
TPEYTOJIbHUKA, HccsienoBaTh COOTHOIIEHUSI MEKTy CTOPOHAMHU
TPUTOHOMETPUYECKHUE | B MPAMOYTOJBHBIX TPEYTOJbHUKAX C yriamu B 45° u 45°;
COOTHOILICHUS 30° u 60°.
B IPSMOYTOJIbHOM Hcnonab3oBaTh POpMYIIbI IPUBEACHHS 1 OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPUUECKOE TOKIECTBO JJIs1 HAXOXKICHUS
OcHoBHOE COOTHOUIEHUU MEXKy TPUTOHOMETPUUYECKUMU (DYHKIUSIMU
TPUTOHOMETPUYECKOE | Pa3IMYHBIX OCTPBIX YTJIOB.
TOXIECTBO IIpuMeHsITH NOJy4YeHHbIE 3HAHUSI U YMEHUS IPU PEIICHUN

MIPAKTUYECKUX 3a/1a4.
3HAKOMUTBLCH ¢ HCTOPHEH Pa3BUTHS T€OMETPUN

14
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YTl B OKPYKHOCTH.
BncaHHbIE U ONTHCAHHBIE
YETBIPEXYTOJIbHUKHU.
KacarenbHble

K OKpykHOcTu. Kacanue
OKpY>KHOCTEH

13

Bnucannbie

Y LICHTpaJbHbIC
YTJIBI, YTOJI
MEXKIY
KacaTeJIbHOU

Y XOPAOM.

Y1l Mexy
XOpJlaMu

U CEKYIIUMM.
Bnucannsie

1 OITMCAHHEBIC
YETBIPEXYTOJIbHUKHU,
UX TIPU3HAKU

U CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

IIPU PEIIEHUU
F€OMETPUYECKUX
3ajJ1a4.

Bzaumnoe
paCoJIOKEHUE
JIBYX OKPY>KHOCTEH,
ob1e
KacaTeJIbHbBIC.
Kacanne
OKPYKHOCTEH

@®opMyJIMPOBATH OCHOBHBIE ONIPEEICHNUS, CBSI3aHHbIE

C yIJIaMH B Kpyre (BIUCAHHBIN yroJl, HEHTPAJIbHBIN yrod).
HaxoauTthb BIiMCaHHbBIE YIJIBI, OUPAIOLIUECS HA OAHY AYTY,
BBIYHMCJIAATH YIJIBI C TIOMOIIBIO TEOPEMBI O BIUCAHHBIX
yIilax, TEOPEMBI O BIINCAHHOM YETBIPEXYT OJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBath, B TOM YUCIIE C TOMOIIBIO ITU(POBBIX
peCypcoOB, BOMCAHHBIE U ONMUCAHHBIE YETBIPEXYTOJIbHUKH,
BBIBOIMTH UX CBOICTBA U MPU3HAKH.

Hcnmoab30BaTh 5T CBOWCTBA M IPU3HAKHU NPU PEUICHUN
3a1a4

15
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[loBTOpEeHue, 06001IeHNE 4 [ToBTOpEeHUE Pematsb 3a1a4u Ha MOBTOPEHUE, UITIOCTPUPYIOLTUE CBA3U
3HaHUU OCHOBHBIX IOHATHUI U | MEXIy pa3IMYHBIMHU YaCTIMH Kypca
METOJIOB KYPCOB
7 1 8 KJ1accoB,
0000111eH1e 3HaHUI
OBIIEE KOJIMYECTBO 68
YACOB IO ITPOTPAMME

16
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9 KUIIACC
HanmenoBanue pasgena | KonuyecTBo OcHoBHOE OcHOBHBIE BUBI ACSATEIBHOCTU O0yUYAIOIIUXCS
(Temnl) Kypca 4acoB co/iep>KaHue

Tpuronometpus. TeopeMbl 16 Onpenenenue DopMyIMPOBATH ONpeieIeHUsI TPUTOHOMETPUUECKUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUN TYyIBIX U MPSMBIX yTJIOB.

Penienue TpeyrojbHUKOB ¢yukuuii yriaos ot 0° | BBIBOAMTBL TEOpEMY KOCHHYCOB M TEOPEMY CUHYCOB
1o 180°. ®opmyiibl (c pamuycom OMMCaHHOW OKPY>KHOCTH ).
[PUBEICHUSL. BoiBoauTh (pOpMYJIbI AJ1 BHIYUCICHUSA MJI0MIAXEH
Teopema KOCHHYCOB, C HCMOJIb30BAHUEM TeOpeM TPUTroHOMeTpuM (dhopmyiia
TeopeMa CUHYCOB. IJIONIAM TPEYTOJbHUKA Y€PE3 ABE CTOPOHBI U YTOJ MEXKITY
Pewenue HUMH, (HOpMYIIa IUIOIIAINA YETHIPEXYTOJIbHUKA YEPE3 €ro
TPEYTOJIbHUKOB. AUAroHajinu U yroj MCxay HI/IMI/I)
HpaKTI/ILICCKOG Pemartn TPEYTOJIbHHUKU.
TIpIMEHEHHE PemaTtp npakTuyeckue 3aJauu, CBOASIINECS
JI0Ka3aHHBIX TEOPEM K HaXO0KJICHUIO Pa3JIMYHBIX AJIEMEHTOB TPEYTOJIbHUKA

[IpeobpazoBanue mo00usl. 10 [Tonsitue OcBauBaTh NOHATHE TIPeOOPa30BAHUS MTOI00HS.

Metpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 IpeoOpa3oBaHUH
10100 M.
COOTBETCTBEHHBIC
9JI€MEHTHI HOAO00HBIX
uryp.

Teopema

0 IIPOU3BEICHUN
OTPE3KOB XOP/I,
TeopeMa

HccaenoBaTh OTHOIIIEHUE IMHEHHBIX JIEMEHTOB (UTYP
npu npeoOpa3oBaHUM MOJ00HS.

HaxoauTh npuMepsl og00us B OKpyKaromiei
JEUCTBUTEIBHOCTH.

BbpIBOAUTHL METPUUECKHE COOTHOLIEHUS MEXKTY OTPE3KaMU
XOp/I, CEKYLIMX U KacaTeJIbHbIX C UCIIOJIb30BAHUEM
BITMCAHHBIX YTJIOB U TTOJIOOHBIX TPEYTOJIHLHUKOB.

PemiaTh reoMeTpruecKue 3a/1a4n U 3aJ1a41 U3 PEATBHOM
YKU3HU C UCIOJIb30BAHHEM MOJO0HBIX TPEYTOJIbHUKOB

17
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O IIPOU3BEACHUU
OTPE3KOB CEKYLIUX,
TeopeMa O KBaJpare
KacaTeJIbHOM.
[Ipumenenue

B pELLICHUU
reOMETPUYECKUX
3a1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BHIYMTaHUE
BEKTOPOB,
YMHOEHHUE BEKTOPA
Ha YUCJIO.
DuU3nUECKU

Y T€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUIMHEApHbBIM
BEKTOpPaM.
Koopaunatsr
BEKTOpA.

CxkansipHoe
MIPOU3BEACHUE
BEKTOPOB, €r0

Hcnoab30BaTh BEKTOPHI KaK HANPABICHHBIE OTPE3KH,
HCCJIeI0BATh TE€OMETPUUECKU (TIepeMeleHune)

U (pU3NYeCKuil (CUiIa) CMBICITBI BEKTOPOB.

3HATH omnpeeieHus1 CyMMbI U Pa3HOCTH BEKTOPOB,
YMHO>KEHHUS BEKTOpa Ha YHUCIIO, HCCJIeI0BATH
reOMETPUIECKUI 1 (PU3NUECKUN CMBICIIBI STUX OTIEpaLIUA.
PemaTh reomMeTpuyeckue 3a/1a4u ¢ UCMOJIb30BAaHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP M0 IBYM HEKOJUTMHEAPHBIM
BEKTOpaM.

M cnoab30BaTh CKAISIPHOE TPOU3BE/ICHUE BEKTOPOB,
BBIBOJIMTH €TI0 OCHOBHbBIE CBOWCTBA.

BoI4ucasTh CyMMY, pa3HOCTb U CKaJSIPHOE MPOU3BEICHUE
BEKTOPOB B KOOPJIMHATAX.

IIpumMeHsTH CKaJIsipHOE MPOU3BEIAEHUE ISl HAXO0XKICHUS
JUTUH U yTJIOB

18
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IIPUMEHECHUE
JIJISI HaXO0KJICHUS
JUIAH Y YTJIOB.
Pemenue 3amau

C IIOMOIIBIO BEKTOPOB.
HpI/IMeHeHI/Ie BCKTOPOB

JUTSL peleHus 3a/1a4y
buzuku

I[eKapTOBLI KOOPpAWHATHI
Ha ITIJIOCKOCTU

JlexapToBBI
KOOPJMHATHI TOUEK
Ha IJIOCKOCTH.
YpaBHEHUE TTPSIMOM.
YpaBHeHue
OKPYKHOCTH.
Koopaunatel Touek
NIEPECEUCHHUS
OKPY>KHOCTHU

Y MIPSMOM.

Meton koopauHAT
IIPU PELICHUU
reOMETPUYECKUX
3a71a4, MPaKTUYECKUX
3a1a4

OcBauBaTh NOHSITHE TTPIMOYTOJIBLHON CUCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPJIUHAT TOUKH.

BbIBOAUTH ypaBHEHHE NMPSIMOUA U OKPY>KHOCTH.
BoiaessTh ONHBIN KBaIpaT I HAXO0KICHUS LIEHTpa

U paJinyca OKPYKHOCTH IO €€ YPaBHEHUIO.

Pematp 3a1a4u Ha HaX0XKICHUE TOYEK

NEPECEUYEHUS MPSAMBIX U OKPYKHOCTEHN C MOMOIIBIO METO/1a
KOOpJIMHAT.

Hcnoab30BaTh CBOMCTBA YTIIOBOTO KOA(PUITMEHTA TTPAMOI
IIPU PELICHUH 3aJ1a4, JJIsl ONPEETICHUS PaCIION0KEHHS
IIPSMOMU.

IIpuMeHs T KOOPANHATHI IPU PEILICHUH

F€OMETPUYECKUX U MPAKTUUYECKUX 3a/ad,

JUIS1 IOCTPOCHUSI MAaTEMATUUYECKUX MOJIeIeH

peanbHbIX 3a7a4 («METOJ KOOPAUHAT).

IHosb30BaTHCS [T IOCTPOCHHUS M UCCIICIOBAHUI

M (pOBBIMU pecypcamu.

3HAKOMUTBLCH ¢ HCTOPHEH Pa3BUTHS T€OMETPUN
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[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
JlmmHa OKpyKHOCTH

U IJI0IIAb KPYTa.
Briuncnenue miomanei

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Ywucno n. JlauHa
OKPYXHOCTH, IyTH
OKPYKHOCTH.
Panunannas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CErMEHTa

@opmMyJIMPOBATH ONPEICICHUE IPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX DJIEMEHTHI.
IHonb30BaThCA NOHATHUEM JJIIMHBI OKPYKHOCTH, BBEJICHHBIM
C IIOMOIIBIO MTPABUJIBHBIX MHOT'OYT'OJIbHUKOB, ONIPeAeJIATh
YHUCJIO T, JJIMHY AYTH U PaJUaHHYIO MEpY yTJa.
IIpoBoauTh mepexox OT palMaHHON MEPHI yria

K IPalyCHOM U Ha0OOPOT.

OmnpeneasiTe omAaab Kpyra.

BoiBoauTh popMy.ibl (B rpalyCHON U pauaHHON Mepe)
JUISL JUTMH YT, TUIOWAJENH CEKTOPOB U CETMEHTOB.
BoruncasTh miomaay Guryp, BKIFOYAOIINX 3JIEMEHTHI
OKPYXHOCTHU (KpyTa).

HaxomuTth mionanay B 3ajjayax peaabHON KU3HU

,HBI/I)KG:HI/I}I IINIOCKOCTH

[TonsiTHE O ABUKEHUH
IJIOCKOCTH.
[TapannenbHbIN
NEPEHOC, TOBOPOT
[Ipumenenue

IIPY PELICHUH 3a7a4

Pa30upars npuMepsl, HILTIOCTPUPYIOIIHE TOHATHS
JBUKEHHS.

D@ opMyJIHpPOBATH ONIPEACIICHUS MAPATIIEIBHOTO EPEHOCA,
IIOBOPOTa U OCEBOM CUMMETPHH.

BbpIBOAUTH UX CBOMCTBA, HAXOAUTH HEIOIBUXHBIE
TOYKH.

HaxoauTh LEHTPBI U OCU CUMMETPUN IMTPOCTEUIINX
buryp.

IIpuMeHATH napauiebHbIA NEPEHOC U CUMMETPHUIO
IIPY pEIICHUN TeOMETPUIECKUX 3a1a4 (pa3ouparthb
PUMEPBHI).

Hcnonb30BaTh 1T IOCTPOSHHUS U HCCIENOBAHUI
urdpoBbIe pecypcehbl
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[loBTOpEeHue, 00001IeHHE,
CUCTEMaTHU3aUs 3HAHUU

IToBTOpEeHue
OCHOBHBIX IIOHATUH

Y METOJ0B KypPCOB
7-9 xJ1accos,
00o0011IeHne

Y CUCTEMATH3aLUs
3HaHui. [Ipocrenmme
F€OMETPUUYECKHE
burypsl u ux
cBolicTBa. I3mepenue
r€OMETPUYECKHUX
BEJINYMH.
TpeyroyibHUKHN.
[TapannenvHbie

Y IIEPIEHANKYIISIPHBIE
IIpsIMBIE.

OKpYX HOCTb U KPYT.
I'eomeTpuueckue
MIOCTPOCHUS. Y TJIbI

B OKPY’KHOCTH.
Bnucannsie

Y ONIMCAHHBIC
OKPY>KHOCTH
MHOTOYTOJIbHUKOB.
[Tpssmast

Y OKPYKHOCTb.

OnepupoBath NOHATUAMU: (DUTypa, TOUKA, IPsIMast, yTol,
MHOTOYTOJIbHUK, PABHOOEPEHHBIA U PABHOCTOPOHHUM
TPEYTOJIBHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEANAHA,
OMCCEeKTpHCa U BBICOTA TPEYTOJIbHUKA, APAILIEIOrPAMM,
pOMO, MPSMOYTOJILHUK, KBAaJpaT, Tpamnelus; OKpy>KHOCTb,
KacaTeJbHas; paBEHCTBO U Noj100ue Gpuryp,
TPEYTOJIBHUKOB; MAPAIEIBbHOCTD U NEPIECHAUKYISIPHOCTh
NPSAMBIX, YTOJI MEXAY NPAMBIMH, CAMMETPHUS OTHOCUTEIBHO
TOYKHU U NMPSMOU; IJINHA, pACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0ILA b, IEPUMETP.

Hcnmoab3oBaTh (popMyJIbI: IEPUMETPA U TUIOLIAIN
MHOI'OYTI'OJIBHUKOB, JUIMHBI OKPY>KHOCTH U IUIOLIAU KpyTa,
o0BbeMa NpSMOYTOJIbHOIO Mapauleenune1a.
OnepupoBaTh NOHATHAMM: IIPSMOYTOJIBHAS CHCTEMA
KOOPJAMHAT, BEKTOP; HCIOJb30BATh 3TU IOHATUSA

JUIS IPEACTABJICHUS TaHHBIX U PELICHUs 3a1a4, B TOM YHCIIE
U3 APYrux y4eOHBIX IPEIMETOB.

Pemats 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WJUTFOCTPALIMIO CBA3EH MEXYy Pa3IMYHbIMU YaCTSIMU Kypca.
Bb10upaTs MeTOA [Tl pelIeHUs 3a/1a4u.

Pemiathb 3a1a4u 13 IOBCEIHEBHOM KU3HU
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YeTbIpeXyroJbHUKH.
Briucannsie

Y OITMCAHHBIE
YETHIPEXYTOJIbHUKHU.
Teopema ITudaropa
U Hayajia
TPUTOHOMETPHH.
Pemenne o0mmx
TPEYTrOJIbHUKOB.
[IpaBunbHbIE
MHOTOYTOJILHUKH.
[Ipeobpazoanus
IJIOCKOCTH.
JBmkenus. [TomoOue.
CummeTpusi.
I[Inmomane.
Brruncnenue
rororaaei. I imomtagn
mo1I00HBIX GUTYP.
JlexapToBbI
KOOPJIMHATHI

HAa IJTIOCKOCTH.
Bexropsl

HAa MJIOCKOCTH

OBUIEE KOJIMYECTBO
YACOB I10 ITPOl PAMME

68
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OEAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KNIACCAX

HOACHUTEJIBHASA 3AIIMCKA

B coBpeMenHOM 1M(pPOBOM MHUpE BEPOATHOCTh W CTATHCTUKA MPHOOPETAIOT BCE
OOJIBITYIO0 3HAYMMOCTb, KaK ¢ TOYKHU 3pEHUS MPAKTUYECKUX MPHIOKCHHUH, TaK U UX POJIH
B 00pa3oBaHMM, HEOOXOJUMOM KaxJoMy uenoBeky. Bo3pacraer uucino mnpodeccuid,
NOpyd OBIAJACHUM KOTOPBIMH TpeOyeTcss Xopolas O0a3oBas MOATOTOBKA B 001acTH
BEPOSITHOCTH M CTATHCTHUKH, TaKas MOJTOTOBKA Ba)KHA JJISl TIPOJIOJDKEHUS 00pa3oBaHuUs
U 17151 YCTIEITHOM MPOQeCCHOHANBHON Kaphephl.

Kaxp1ii 4esioBeKk OCTOSTHHO MTPUHUMACT PEIICHHSI HA OCHOBE UMEIONIUXCS Y HETO
JaHHBIX. A I OOOCHOBAaHHOTO TIPUHATHS PEIICHUS B YCIOBUSAX HEIOCTAaTKa
win u30bITKa WHGOpPMAIUM HEOOXOJAMMO B TOM YHCIE XOpOIIo CHOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATHCTHYECKOE MBITIIICHUE.

VIMeHHO T03TOMY OCTPO BCTaja HEOOXOAMMOCTH C(POPMHUPOBATH Y O0YHAIOIIUXCS
(YHKIIMOHAIBHYIO TPaMOTHOCTh, BKJIIOYAIOIIYI0 B ce0s B KayecTBE HEOTHEMIIEMOM
COCTaBIIAIONICH YMEHHE BOCIPUHUMATH W KPHUTHYSCKHM aHAIM3UPOBATh HMH(POPMAIIUIO,
NPEJICTABIICHHYIO B Pa3IMYHBIX (hopMax, MOHUMATh BEPOSTHOCTHBIA XapakTep MHOTUX
pEeaNbHBIX TMPOIIECCOB U 3aBUCUMOCTEH, MPOU3BOAMUTH MPOCTEHINE BEPOSITHOCTHHIE
pacyeTsl.

3HaKOMCTBO B Y4YeOHOM Kypce€ C OCHOBHBIMU NpHHIMIAMU cOopa, aHailu3a
U TIPEJICTaBIICHUs JaHHBIX M3 Pa3IUYHbIX cdep XKU3HU O00IIecTBa M TOCYyIapcTBa
npuoOmaer oO0ydJaronuxcss K OOIIECTBEHHBIM HHTepecaMm. V3ydeHne OCHOB
KOMOMHATOPUKH pa3BUBACT HAaBBIKM OpraHU3aldyd Iepedopa W TojcYeTa YHcia
BApHAHTOB, B TOM YHCJI€ B NPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3mMacT MareMaTHdeCKuid (QyHIamMeHT I (OpMHpPOBAHUS KOMIICTCHIMI
B obmactu uHPOpPMATUKU U TUQGPOBBIX TexHONOTHi. [lpu H3yuyeHUH CTATUCTUKH
1 BEPOSITHOCTU 00OTaIIa0TCs MPEACTaBICHUS 00yJalOIUXCsl O COBPEMEHHON KapTHUHE
MHpa U METOJIaX €ro McCienoBaHus, GopMUpyeTcs MOHMMAaHUE POJU CTATUCTUKH KaK
MCTOYHUKA COIMMAIBHO 3HAYMMOW WHGOpPMAIMK U  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHU C MaHHBIMH MEISIMH B CTPYKTYype MPOrpaMMbl Y4eOHOTO Kypca
«BeposTHOCTB M CTaTUCTHKA» OCHOBHOTO 00IIIET0 00pa30BaHUs BBICICHBI CIEAYIOIIHNE
conepkarenpHOo-MeTouueckne nuHuu: «lIpencraBnenne JaHHBIX W OMHCATEIbHAS
CTaTHCTHKa», «BeposTHOCTBHY, «ONeMeHTh KOMOWHATOpUKHN», «BBeneHue B TEOPHIO
rpadoBy.

Conepxxanne mmaun «lIpencraBieHue MaHHBIX W ONKCATEIbHAS CTATHCTHKA
CIIY)KUT OCHOBOW mJis ()OPMHUPOBAHUS HABBIKOB PabOThl ¢ MH(MOpMALUEH: OT YTEHUS
U HHTEpIpeTanuu WHPOPMAIHUK, MPEACTABICHHOW B TaOiMIaXx, Ha JuarpaMmax
u rpadukax, mo cOopa, TPENCTAaBICHUS W aHadW3a JaHHBIX C HCIIOJIH30BAaHUEM
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CTaTUCTHUYECKUX XapaKTepUCTUK CPEAHMX M pacceuBaHud. Paboras ¢ JaHHBIMH,
oOydaromuecs: ydarcsi CUYUTHIBAaTh M HHTEPHPETUPOBATH JIaHHBIE, BbIJBUTATH,
apryMeHTHUPOBATh U KPUTHUKOBATh MPOCTEMIINE TUIOTE3bl, PA3MBILUISITh HAJl PaKTOpaAMHU,
BBI3BIBAIOIMMHM HW3MEHYMBOCTb, W OLEHUBAaTh HUX BIUAHUE HA PACCMATPUBAECMBIC
BEJINYMHBI U ITPOLIECCHI.

NHTYyUTUBHOE MNpPEACTABICHUE O CIy4YalHOM MW3MEHYMBOCTH, MCCIEI0BAHUE
3aKOHOMEPHOCTEH U TEHACHLUHW CTAaHOBUTCS MOTHUBUPYIOLIEH OCHOBOM I M3y4ECHUS
TEOPHUH BEPOSTHOCTEN. BONbIIOE 3HAUEHNE UMEIOT IPAKTUYECKUE 3a1aHUS, B YACTHOCTH
OMBITHI C KJIIACCHYECKUMH BEPOSITHOCTHBIMU MOJEISIMHU.

[loHsiTHE BEpOSTHOCTH BBOJUTCS KaK Mepa MpaBAonofo0us CIy4aitHOro cOOBITHS.
[Ipu n3ydyeHun y4eOHOTO Kypca 00ydyarommecs: 3HAKOMSTCS ¢ MPOCTEHIINMU METOJaMU
BBIYKMCIICHUSI BEPOATHOCTEM B CIYyYalHBIX HKCIEPUMEHTAaX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU HMCXOJaMH, BEPOSTHOCTHBIMM 3aKOHAMH, ITO3BOJISIOUIMMU CTaBUTh
U pemiath 0oJiee CIOKHbIE 3a/1auu. B yueOHbIN Kypc BXOJAT HayaIbHbIE MTPEACTABICHUS
O CIIy4ailHbIX BEJIMYMHAX U UX YHCIOBBIX XaPAaKTEPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYyYaromIuxcs
C MHOYKECTBAMM M OCHOBHBIMHU OIE€palUsIMU HaJ MHOMXKECTBAMH, PacCMaTpPUBAIOTCS
OpUMEphl MPUMEHEHUs Ui PEIICHUS 3aay, a TaKKEe HCIOJb30BaHUS B JAPYrUX
MaTeMaTUYECKUX KypcaX U yUyeOHbIX IpeIMeTax.

B 7-9 knaccax u3ydaercst yueOHbIN Kypc « BepoATHOCTb U CTaTUCTUKA», B KOTOPBIN
BXOIAT pasnpensl: «lIpencraBiieHWe JaHHBIX M ONMCATElNbHAsA  CTATUCTUKA»,
«BeposTHOCTBEY, «11eMEHThl KOMOMHATOPUKWY», «BBeneHue B Teopuro rpadosy.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX JUIsI H3yuyeHUs Y4eOHOro Kypca
«BepositHOCTh M cTaTHCTHKa», — 102 waca: B 7 kimacce — 34 gaca (1 vac B Hemeno),
B 8 kitacce — 34 gaca (1 gac B Henento), B 9 kiacce — 34 yaca (1 yac B Heneno).

COJEPKXAHUME OBYYEHMUA
7 KIIACC

[IpencraBienne NaHHBIX B BHIE TaOmwil, auarpamm, TpadukoB. 3amojHEHHE
Ta0JINII, YTEHWE W MOCTPOCHUE MUarpaMm (CTOTOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadmKoB peanbHBIX MpoleccoB. M3BiedeHue uHPOpMANMM W3 JHATPAMM
1 Ta0JIML, UCMIOJIB30BAHUE U UHTEPIPETAIUS TAHHbBIX.

OnucatenpHas CTAaTUCTUKA: CpenHee apuMeTHIecKoe, MeanaHa, pa3Mmax,
HanOOJIbIIIEE ¥ HAMMEHbBIIIEE 3HAYCHUS HaOOpa YUCIOBBIX JaHHBIX. [[puMepsI cirydaitHoOM
U3MEHYUBOCTH.

Crny4aiiHblil S5KCIEpUMEHT (OMBIT) U CilydaiiHOe coObITHE. BeposaTHOCTH U YacToTa.
Ponp ManoBeposITHBIX M IPAKTUYECKHU JOCTOBEPHBIX COOBITHI B IPUPOJIE U B OOIIIECTBE.
Momnera 1 urpasibHasi KOCTb B TEOPUU BEPOSITHOCTEM.

I'pad, Bepumna, pedpo. Crenenp BepinHbl. Yucno pedbep U cymmapHasi CTETeHb
BepuinH. [Ipencrasnenue o cBsazHocTH rpada. Lenu u nukiel. [lytu B rpadgax. O6xox
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rpada (dinepoB nyth). [IpencraBienue o6 opueHTHpOBaHHOM Tpade. Pemienue 3amau
C IOMOIIIbIO TPadoB.

8 KJIACC

[IpencraBnenue qaHHBIX B BUJIE TaOIUII, JUarpamm, rpaduKoB.

MHOK€eCTBO, 3JIEMEHT MHOXECTBA, MOJAMHOXKECTBO. Onepanuu HaJl MHOKECTBAMMU
oObeMHEHUE, MepecevyeHue, aononHenre. CBoOWCTBa onepanuil HaJl MHOXKECTBAMM:
IIEPEMECTUTENIBHOE, COYETATENBHOE, PACIIPEIEINUTEIbHOE, BKIIFOUEHUs. Vcronp30Banne
rpauyecKoro TMpPEACTaBICHUS MHOXECTB JUIsl ONMUCAHUSI pPEalbHBIX MPOIIECCOB
U SBJICHUM, IPU PEIICHUHU 3a]1a4.

N3mepenne paccemBanHusd JaHHbIX. Jlucmepcusi M CTAHAAPTHOE OTKJIOHEHUE
YUCJIOBBIX HA0OPOB. J[MarpamMmma paccenBaHusl.

DneMeHTapHbIe COOBITUS clydaitHoro omnbita. Ciaydyalinbie coObITHs. BeposTHOCTH
coObITHH. ONBITBI ¢ PAaBHOBO3MOXKHBIMH D3JIEMEHTAPHBIMU COOBITHSIMU. CIrydaifHBIM
BbI0Op. CBsI3b MEXAy MaJOBEPOSTHBIMU M TMPAKTHYECKU JOCTOBEPHBIMH COOBITUSIMU
B IIpHUpO/ie, OOIIECTBE U HAYKE.

JlepeBo. CBoiicTBa N1€pEBHEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BHUCSYEH
BEPIIMHBI, CBA3b MEXKIY YWCIOM BEPIIMH W uucioMm pedep. [lpaBuio ymHOKEHHS.
Pemenue 3ama4 ¢ moMonibio rpados.

[IpotuBomnonoxueie coobiTus. Juarpamma Ditnepa. OO0beIMHEHNE U TIEpeceueHne
coopiTuii. HecoBmecTHbie coObITHA. DopMmylia CIOXKEHUS BEPOATHOCTEH. Y CIIOBHAs
BepoaTHOCTh. [lpaBuno ymHoxenus. HezaBucumbie cobObiTusi. IlpencraBnenue
JKCIEpPUMEHTAa B BHJAE JepeBa. PelieHue 3agady Ha HaxO0XKJICHHE BEPOSTHOCTEM
C IOMOIIBIO JE€PEBA CIYYANHOr0 IKCIIEPUMEHTA, AUarpamMm JDiliiepa.

9 KJIACC

[IpencraBienne NaHHBIX B BHUIE TaOJHI], AUArpaMM, rpaQukoB, WHTEPHpPETALIUS
naHHBIX. YTeHUE ¥ MOCTpOCHHE TaOIHIl, TUarpamMm, TpaduKoOB IO PEAIbHBIM JaHHBIM.

[lepecranoBku u ¢aktopuan. CodeTaHduss W UYUCIO COUYETAaHUH. TpPeyrolbHUK
[Tackans. Pemenue 3a1ad ¢ UCMOIb30BAHUEM KOMOWHATOPUKH.

['eomerpuueckass BeposTHOCTh. ChyuyaliHbIi BbIOOp TOYKM ©3  (DUTYPHI
Ha IUIOCKOCTH, U3 OTPE3Ka U U3 JIyTH OKPYKHOCTH.

UcneiTanue. Yenex u Heyaadya. Cepust UCObITaHUM 70 mepBoro ycmexa. Cepus
ucneiTannii bepaymm. BeposTHOCTH cOOBITHIA B cepuyr UCTIBITaHUN bepHym.

CnyvailHas BelWYMHA U paclpeliefieHne BeposiTHOCTeH. MarteMaTtuueckoe
oXuaaHue u aucrepcus. [Ipumepsl MaTeMaTHUeCKOro 0KUAAHUSI KaK TEOPETUUECKOTO
CPEHEr0 3HAYCHUS BEIWYMHBL. MaTremMaTHdecKoe O0XXKUIAHHUE U JUCIIEPCHS CIIy4alHOMN
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUM UCTIBITAHUN bepHymm».

[TonsiTue o 3akoHe OonbIIKMX Yucen. MI3MepeHre BeposSTHOCTEN ¢ TOMOIIIbIO YacTOT.
Ponb 1 3HaueHne 3aKoHA OOJIBIINX YUCET B IPUPOAE U OOIIECTRE.
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NPEAMETHBIE PE3YJIBTATHBI

[IpeameTHble pe3ynbTaThl OCBOCHUSI MPOrpPaMMbl y4eOHOTO Kypca K KOHIY
oOyueHus B 7 Kjacce.

Yurarb wuHOpMALMIO, MNPEACTaBICHHYI0 B Taliulax, Ha JuMarpaMmmax,
MIPEICTABIIATH JAHHbIE B BUJE TAOJINILI, CTPOUTH JUArPaMMBbl (CTOJIOUKOBBIE (CTOJIOUATHIEC)
U KPYrOBbI€) 110 MACCUBAM 3HAYEHUIA.

OnuceiBaTh U1 UHTEPIIPETUPOBATH pEaJIbHBIE YHUCIOBBIE JAHHBIE, MPEACTABICHHbIE
B Ta0JIMIIaX, HA IUarpammax, rpapukax.

Hcnonb3oBaTh AJi1 ONUCAHUS JAHHBIX CTATUCTUYECKHUE XapaKTEPUCTUKU: CpElIHEee
apu@meTniecKoe, MeIMaHa, HanboJblIee U HAMMEHbIIIEEe 3HAUCHUS, pa3Max.

WmeTh npeacTaBiaeHue o cydyaiiHON U3MEHYMBOCTH Ha MpUMepax 1eH, (pU3ndeckux
BEJIMYMH, AHTPOMOMETPUUYECKUX JAHHBIX, UMETh MPEJCTaBICHUE O CTATUCTUYECKOU
YCTOMYHUBOCTH.

[IpeamerHble pe3ynbTaThl OCBOSHMSI MPOTPaMMbI YYEeOHOTO Kypca K KOHITY
oOydeHus B 8 kiacce.

W3BnekaTs u npeoOpa3oBbIBaTh MH(MOPMAIUIO, MPEICTABICHHYIO B BUJE TaOJIMII,
auarpaMm, rpaduKoB, IpeCTaBIsATh JaHHBIE B BUIE TaOIHII, 1UarpamMmm, rpadukoB.

OnuceIBaTh JaHHBIE C MOMOILBIO CTATUCTUYECKHUX MTOKA3aTENE: CPEAHUX 3HAUEHU
U Mep paccenBaHus (pa3Max, AUCIEPCUS U CTAHAAPTHOE OTKIIOHEHUE).

HaxoauTh 9acTOThl YMCIOBBIX 3HAYEHHM M YacTOTHl COOBITMH, B TOM YHCIE
10 pe3yJibTaTaM U3MEPEHUHN U HAOII0ICHUM.

HaxonuTh BEpOSTHOCTH CIYYalHBIX COOBITHH B OIBITAaX, 3Has BEPOSTHOCTHU
AIIEMEHTAPHBIX COOBITUHN, B TOM YHCIIE€ B OMBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Hcnonb3oBaTh Tpaduueckue MOIETU: JEPEeBO CIYyYaiHOTO OSKCIEPUMEHTA,
quarpamMMbl Disiepa, YicIoBas IpsiMas.

OnepupoBaTh MOHATHUSIMHU: MHOKECTBO, IMOJMHOYXECTBO, BBIIOJHATH ONEpaluu
HaJl MHOXECTBaMU: 00bEIMHEHUE, TIEPECECUCHUE, AOMOTHEHUE, TEPEUUCTITh JIEMEHTBI
MHOJKECTB, IPUMEHATH CBOMCTBA MHOXECTB.

Hcnonb3oBaTh Tpaduyueckoe MPE/CTaBICHUE MHOKECTB U CBA3CH MEXIy HHUMH
JUIS. OMMCAHMS MPOLECCOB W SIBJICHUW, B TOM YMCJE MPU PELICHUM 3a4a4 U3 APYTHUX
y4eOHBIX MTPEAMETOB U KYypPCOB.

IIpeameTHBIe pe3ynbTaThl OCBOSHHS IMPOrPAaMMBbI Y4eOHOro Kypca K KOHITY
oOydeHus B 9 Kiacce.

N3Bnekars U mnpeoOpa3oBbIBaTh MH(POpPMAIUIO, MPEICTABICHHYIO B Pa3IUYHBIX
HUCTOYHUKAX B BuUAE TaOnul, Auarpamm, rpadukoB, MPEICTABIATH JAaHHbIE B BHUIE
Ta0aul, Juarpamm, rpauKkoB.
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Pemate 3a7auM  OpraHM30BaHHBIM  IEPEOOPOM  BAPUAHTOB, a  TaKKe
C UCHOJIb30BAaHMEM KOMOMHATOPHBIX IPABUI U METOOB.

Hcnonb30BaTh onucaTeNbHble XapaKTEPUCTUKHU JJIs1 MACCUBOB YUCJIOBBIX JAHHBIX,
B TOM YMCJI€ CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acToThl 3HAYEHUH M YacTOThl COOBITHS, B TOM YHUCIE IMOJb3YICh
pe3ysbTaTaMy NPOBEACHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxoauTe BEpOSITHOCTH CIIy4ailHBIX COOBITHI B M3yYEHHBIX OIbBITaX, B TOM YHUCIIE
B OIBITAX C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEpUAX HCIBITAHUN
J10 TIEPBOI0 yCIexa, B CEpUAX UCIIBITAaHUN bepHyiuiu.

HNmets nipesicTaBiieHUE O CIIy4alHOW BEJIMYMHE U O PACIPEACICHUN BEPOATHOCTEM.

Nmers mnpeacTaBieHne O 3aKkOHE OONBIIMX YHCENl Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4yalHOH HM3MEHYMBOCTH M O POJIM 3aKOHA OONBIIMX YHUCEN
B IIpUpOJI€ U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue paznena |KonudecTBo OCHOBHOE CcOJIepKaHHe OCHOBHBIE BUJIbI ICITEIIBHOCTU 00YYaIOIIUXCS
(Tembl) Kypca 4acoB
[IpencraBneHune naHHbBIX 7 [IpencraBnenue JaHHbBIX OcBauBathb CIoco0bI MpeICTaBIICHUS

B Tabymmax. [IpakTudeckue
BBIYHCIICHUS 110 TAOJTMYHBIM
nanHbIM. M3BiaeueHue

Y MHTEPIIPETAIUS
TAOJIMYHBIX JAHHBIX.
[Ipaktrueckas pabota
«Ta0muneD).

I'paduyeckoe
Ipe/ICTaBlICHNE TAHHBIX

B BUJIC KPYTOBBIX,
CTOJIOUKOBBIX (CTOIOYATHIX)
nuarpaMm. Urtenue u
MIOCTPOCHHE TUATrPaMM.
[Tpumeps! nemorpadudeckux
JUarpamm.

[IpakTueckas padbota
«JlmarpaMmbI»

CTaTUCTUYECKUX JaHHBIX U YUCIOBBIX MaCCUBOB
C MIOMOIIIbIO TaOJIUI U AUArpaMM C UCTIOJIb30BaHUEM
aKTyaJIbHBIX U BOXHBIX JAHHBIX (IeMorpaduyeckue
JTaHHBIE, IPOU3BOJICTBO IIPOMBILITIEHHON

U CEJIbCKOXO3SIMCTBEHHOU IIPOAYKIINH,
OOI1ECTBEHHBIE U IPUPOJIHBIC SABJICHU).

N3yyath MeTOAbI pabOThI C TAOIMYHBIMU

U rpa)UueCKUMU MIPEICTaBICHUSIMU JaHHBIX

C MIOMOIIBIO IIU(POBBIX PECYPCOB B XOJ1€
MPaKTUYECKUX paboT

OmnucarenbHas CTATHCTUKA

Yucnossie HaOophl. CpenHee
apupMeTuyYeCcKoe.

OcBauBaTh NOHSATHS . YUCIIOBOM HAOOp, Mepa
LHEHTpaIbHON TeHACHIMHU (Mepa LIEeHTpa), B TOM YHCIIe
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Menuana 4ynucioBoro Habopa.

Y CTOMYUBOCTh ME/IUAHBI.
[Ipaktuueckas padbota
«CpenHue 3HaUCHU.
Haubonrplliee 1 HauMeHbIIIEE

SHAYCHUA YU CIIOBOI'O Ha6opa.

Pa3zmax

cpelHee apupMeTHIecKoe, MeANaHa.

OnuchIBaTh CTATUCTUYECKHUE JTAHHBIE C TOMOLIBIO
CpeaHero apuMETHIECKOro U MEeIUaHBI.

Pemare 3aga4u.

N3yyaTs cBoOiicTBA CPEHUX, B TOM YUCIIE

C TOMOUIbIO U(POBBIX PECYPCOB, B XO/E
PAKTUYECKUX padoT.

OcBauBaTh NOHATHS . HANOOJIbIIEE U HAUMEHBLIEE
3HAYEHUs YMCIOBOIO MacCHBa, pa3Max.

PemaTsh 3a1a4n Ha BEIOOp criocoOa onucaHus
JTAHHBIX B COOTBETCTBUH C MPUPOJION TaHHBIX

Y LEJISIMU UCCIIEI0BAHNUS

CnyqaﬁHa;I HN3MCHYHNBOCTD

CinyvaitHast ”3BMEHUYUBOCTh
(mpumepsl). YacToTa
3HAYEHUU B MACCUBE
Ma”HbIX. [ pynmupoBka.
['ucrorpammel.
[TpakTryeckas pabora
«Crny4aitHast ”3BMEHYHUBOCTb)

OcBauBaTh NOHATHSA . YACTOTA 3HAUCHHUI B MacCHUBE
JIAHHBIX, TPYNIUPOBKA TAHHBIX, THCTOrpaMMa.
CTpouTh 1 AaHAJIU3MPOBATH TUCTOIPAMMBI,
noAOUPATh MOAXOISIINHN 1Iar TPYNITUPOBKHU.
OcBauBaTthb rpaguyecKue MpeACTaBICHHS pa3HbIX
BUJIOB CIIy4allHOW U3MEHYMBOCTH, B TOM YHCJIE

C MIOMOIIBI0 UG POBBIX PECYPCOB, B XOE
MPAKTUIECKON pabOThI

Beenenue B Teopuio rpados

I'pad, Bepmmna, pedpo.
[IpencraBienue 3aaa4u

¢ nomoinbko rpada. CreneHp
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pedbep u cymmapHas

OcBauBaTth noHsiTusi: rpad, Bepmmuna rpada, pedpo
rpada, cTenenp (BaJ€HTHOCTh BEPIIUHBI), 1ICTIh

U IUKIL

OcBauBaTh NOHSITUS TTYTh B Tpade, SUIEPOB MyTh,
o0xon rpada, OpueHTUPOBAHHBIN rpad.
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CTEeIeHb BepluH. Llens

u nuki. [yt B rpade.
[IpencraBneHue 0 CBI3HOCTH
rpada. O6xox rpada
(HIEpOB MyTh).
[IpencraBnenue

00 OpUEHTHPOBAHHBIX

rpagdax

PemaTe 3a1a4u Ha IOUCK CYMMBI CTEIICHEN BEPLINH
rpada, Ha mouck ooxoxaa rpada, Ha TOMCK MyTen

B OPUEHTUPOBAHHBIX Ipadax.

OcBauBaTh ClIOCOOBI MPEICTABICHUS 3a7a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOSTHOCTEH, IPYrux
IPEIMETOB C MOMOIBIO TpadoB (KapThl, CXEMBI,
AIIEKTPUYECKHE LIeTH, (PYHKIIMOHATIbHbIE
COOTBETCTBHUS) HA IPUMEPAX

BeposiTHOCTH M 9acToTa
CITy4alHOTO COOBITHS

City4aifHbIi OBIT

U CIIy4aifHOE COOBITHE.
BeposiTHOCTh M yacToTa
coObITHs. Poinb
MaJIOBEPOSITHBIX

U TIPAKTUYECKU TOCTOBEPHBIX
COOBITHI B IPUPOJIE

U B o01iecTBe. MoHeTa

U UTpaJibHast KOCTh B TEOPUU
BEPOSTHOCTEM.
[IpakTuyeckas pabora
«YacToTa BIMaICHUST OpIay

OcBanBaTh NOHATHA: CTyYANHBIA OBIT

U CIIy4aifHOoe cOOBITHE, MATIOBEPOSITHOE

U TIPAKTHUYECKHU JOCTOBEPHOE COOBITHE.

H3y4aTh 3HAUMMOCTH MAJIOBEPOSITHBIX COOBITUI

B MIPUPOJIE U OOIIECTBE HA BAXKHBIX MPUMEPaX
(aBapuu, HECUACTHBIE CITy4au, 3alIUTA IEPCOHAIBHOM
uH(poOpMaIy, nepeaavya T1aHHbIX).

N3yuyaTh poib KJIACCUYECKUX BEPOSITHOCTHBIX
MoJiesiei (MOHETa, UrpajbHasi KOCTh) B TEOPUU
BEPOSTHOCTEM.

Ha0sropaTh u M3y4aTh 4acTOTy COOBITUN B IPOCTHIX
HKCHEPUMEHTAaX, B TOM YHUCJIE C TTOMOILBIO [IUPPOBBIX
PECYPCOB, B X0/i€ MPAKTUYECKON pabOThI

O00011eHHE,
cCUCTeMaTHU3alvs 3HaHUU

[IpencraBnenune JaHHBIX.
OnucaTtenbHasi CTATUCTHKA.
BeposTHOCTB CiydaitHOTO
COOBITHS

IToBTOpPATH N3YYEHHOE U BBICTPAUBATH CUCTEMY
3HAHHUH.

Pemats 3a1aumn Ha NpPEICTABICHUE U ONUCAHUE
JTAHHBIX C TIOMOIIBIO U3YYEHHBIX XapaKTCPUCTHUK.
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OO0cy:xnaTh npuMepbI CIIY4aiiHBIX COOBITHIA,
MaJIOBEPOSITHBIX U MPAKTUYECKH TOCTOBEPHBIX
CIIy4ailHBIX COOBITUMN, UX POJIU B IPUPOJIE U KU3HU
YeJI0BEKa

OBUIEE KOJIMYECTBO 34
YJACOB I10 ITPOT PAMME
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8 KUIIACC
HanmenoBanue pasgena |KonuyecTBo OcHOBHOE coaiepKaHUE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBnenue TaHHBIX. I[oBTOPATHL N3YUEHHOE U BHICTPANBATDH CUCTEMY
7 xnacca OnucarenbHasi CTAaTUCTHKA. 3HAHUI.
CrnydaiiHas U3MEHYUBOCTb. PemaTh 3aga4um Ha npeCcTaBiICHUE U OMMCAHUE
Cpennue 4nciioBoro Habopa. | JaHHBIX C MOMOILbIO U3YYEHHBIX XapaKTEPUCTHUK.
Crny4aiinbie COOBITHS. PemaTthb 3a1a4u Ha MPEJICTABICHUE TPYIITUPOBAHHBIX
BepostHOCTH M 4aCcTOTHI. JTAHHBIX U OMKCAaHUE CIy4YaHON M3MEHYMBOCTH.
Kiaccuueckue monenu PemaTh 3aga4u Ha ornpe/iesieHUe YacTOTHI
TEOPHUH BEPOSITHOCTEN CIIy4aiiHBIX COOBITUH, 00CYXICHHE TPUMEPOB
MOHETA U UTPaJIbHASI KOCTh CIIy4aifHBIX COOBITHI, MAJIOBEPOSITHBIX
U MPAKTUYECKH JOCTOBEPHBIX CIIYYaHBIX COOBITUH,
UX POJIM B IIPUPO/JIE U KU3HU YEIIOBEKA
OrnucarenbHas CTATUCTHUKA. 4 Otkionenus. lucniepcus OcBauBaTh NOHATHUSA: JUCIIEPCUS U CTAHIAPTHOE
PaccenBaHne TaHHBIX YHCIIOBOTO Habopa. OTKJIOHEHUE, UCIIOJIB30BATh 3TH XapAKTEPUCTUKU
CranpapTHOE OTKIIOHEHHE JUISl OITMCAHUS PaCCEUBAHUS TAHHBIX.
YHCIOBOrO HAabopa. BeiaBuraTh runote3pl 00 OTCYTCTBUM UM HATTUIUHU
JlnarpamMMmebl paccenBaHUs CBSA3M 110 AMarpaMmaM pacCceuBaHUsl.
CTpoutsb 1uarpaMMbl PaCCEMBAHUS IO UMEIOITUMCS
JTAHHBIM, B TOM YHUCJIE C TOMOIIbIO KOMIIBIOTEPA
MHoxecTBa 4 MHO0k€eCTBO, MOAMHOXKECTBO. | OCBaMBATH MOHATHS . MHOKECTBO, JIEMEHT
Onepanuu MHO>K€ECTBA, IOJMHOKECTBO.
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Ha/l MHOXKECTBaAMU:
o0beIuHEHNE, IEpECEUCHHUE,
JIOTIOJTHEHHE.

CaoiicTBa onepauuii

Ha/l MHOXKECTBAMU:
HepeMECTUTENBHOE,
coyeTaTesbHOe,
pacrpeneauTenbHoe,
BKJTIOUCHUSI.

I'paduueckoe
Hpe/cTaBIeHIE

MHOKECTB

BbInoJHATH Onepanuu HaJl MHOKECTBAMU:
o0ObeAMHEHHE, IEPECEUEHUE, TOTIOJIHEHHUE.
HMcnoab30BaTh CBOMCTBA: IIEPEMECTUTEIILHOE,
COUYETATENIbHOE, PACIIPEICIUTEIBHOE, BKIIOUCHHUS.
Hcnonb3oBaTh rpaguueckoe npeacTaBiecHue
MHOKECTB MPU ONMKUCAHUU PEATBHBIX TTPOIIECCOB

U SIBJICHUH, TIPU PEIICHUH 33124 U3 IPYTUX yueOHBIX
MPEIMETOB U KYpCOB

BeposTHOCTH ciryqyaiiHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Crny4aiinbie COOBITHS.
biiaronpusitcTByrO1IME
AJIEMEHTapPHBIC COOBITHS.
BepostHOCTH COOBITHIA.
OMnBITHI C PABHOBO3MOYKHBIMU
DJIEMEHTAPHBIMH COOBITUSIMU.
CrydaliHblil BEIOOD.
[IpakTuueckas padbota
«OTnBITHI

C PaBHOBO3MO>KHBIMU
DJIEMEHTAPHBIMU
COOBITUAMM

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
clly4aifHoe cOOBITHE KaK COBOKYITHOCTh
0JIarONPUATCTBYIOIIHMX 3JIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIE PJIEMEHTAPHBIE COOBITHSI.
Pemats 3a1aun Ha BBIYUCIICHUE BEPOATHOCTEN
COOBITHIA TTO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CJIy4alHOTO OIIbITA.

PemaTs 3a1a4m Ha BEIYMCIICHUE BEPOSTHOCTEN
COOBITHI B OIBITAX C PABHOBO3MOXHBIMH
DIIEMEHTAPHBIMHU COOBITHSIMU, B TOM YHUCIIE

C TIOMOIIBIO KOMITBIOTEPA.

IIpoBoAUTH U U3y4aTh ONBITHI

C PaBHOBO3MOKHBIMHU JJIEMEHTAPHBIMU COOBITHSIMHA
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(c UCTIOB30BAHUEM MOHET, UTPAIbHBIX KOCTEH,
JIPYTUX MOJIEJIei) B X01€ MPAaKTHYECKOU paboThI

Beenenue B Teoputo rpados

Hepeso. CBoiicTBa gepeBa:
€AMHCTBEHHOCTh MyTH,
CYLIECTBOBAaHUE BUCAYEH
BEPIIMHBI, CBSA3b MEXKIY
YUCJIOM BEPIIVH U YHCIOM
pebep. [IpaBuno yMHOKEHUS

OcBauBaTh NOHATHS: JIEPEBO Kak rpad Oe3 MukIa,
BHCsTYasl BEpIIMHA (JIUCT), BETBb JCPEBa, MyTh

B JIepeBe, TUAMETP JIepeBa.

M3yuaTh CBOICTBA JicpeBa:; CyIIECTBOBAHUE BUCIUYCH
BEPIIMHBI, CAMHCTBEHHOCTD ITYTH MEXKIY ABYMS
BEPIIMHAMM, CBSI3b MEK/Ty YHCIIOM BEPIIHH U YHCIIOM
pebep.

PemaTh 3a1aum Ha MOUCK U TICPEUNCIICHUE ITyTCH

B JicpeBe, OIpe/IeNieHIe YUCIa BEPIIUH WiH pedep

B JiepeBe, 00X01 OMHAPHOTO JIepeBa, B TOM YHCIIE

C MPUMEHEHHUEM IPaBUIIa YMHOXKCHHSI

Crnyuaiinbie cOOBITHS

[IpoTrBOMONIOKHOE COOBITHE.
Juarpamma Diinepa.
OObeuHeHne U IepeceueHue
coObITHii. HecoBmecTHbIE
coObITs. opmyna
CJIOKEHUSI BEPOSTHOCTEM.
[IpaBuino yMHOXEHUS
BEPOSTHOCTEM.

VYciioBHas BEpOATHOCT.
HezaBucumsbie coObITHS.
[IpencraBnenue

OcBauBaTh NOHATHS: B3AUMHO ITPOTUBOIIOJIOKHBIE
COOBITHS, OTIepalliy HaJl COOBITUIMHU, OOBETMHEHNE
U TIepeceueHre coObITUH, Truarpamma Diinepa
(Oiinepa—BeHHa), COBMECTHBIE U HECOBMECTHBIE
COOBITHSI.

H3yuaThb TeopeMbl 0 BEPOSTHOCTH O0BEAMHEHUS
JBYX COOBITHIA ((hOPMYIIBI CIIOKEHHUS BEPOSITHOCTEH ).
Pemats 3a1a4u, B TOM YUCJIE TEKCTOBBIE 33/1a4U
Ha ONpPEe/ICICHUE BEPOSITHOCTEN OObETUHEHUS U
nepeceyeHrs COOBITHI C TTOMOIIBIO YHUCTOBOM
npsIMOM, uarpaMm Ditsiepa, GOpMyJIbl CI0KEHUS
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CJIy4alHOI0 SKCIIEPUMEHTA BEPOSATHOCTEM.

B BHJIE JIepEBa OcBauBaTh NOHATHS: IPABUIIO YMHOKEHHUS
BEPOSTHOCTEN, YCIIOBHAsL BEPOSITHOCTh, HE3aBUCUMBIE
COOBITHSI IEPEBO CIYHYaHOTO OMBITA.

H3yuaTs cBolicTBa (ONpeeeHNs) HE3aBUCUMBIX
COOBITHH.

Pemathb 3a1a4u Ha ONpeEIECHNUE U UCIIOJIB30BAaHHE
HE3aBUCUMBIX COOBITHH.

Pemathb 3a1a4u Ha NOMCK BEPOSTHOCTEN, B TOM
YHCJI€ YCIOBHBIX, C HCIIOJIb30BAaHUEM JIEpEBa
CJIy4aWlHOTO OIbITa

O06006meHue, 4 [IpencraBinenne JaHHBIX. IToBTOPSITH U3YYCHHOE U BHICTPAMBATH CHCTEMY
CUCTeMaTH3allvs 3SHAHHUH OnucarenbHasi CTATUCTUKA. 3HaHUH.
I'padsr. BepositHOCTh PemaTp 3a7a4u Ha IPEICTABICHUE U OMTUCAHUE
CIIy4aifHOTO COOBITHS. JAaHHBIX C TIOMOIIIBIO H3YUCHHBIX XapaKTEPUCTHK.
DneMeHThl KOMOMHATOPUKU PemaTh 3aga4u ¢ npuMeHeHueM rpados.

PemaTp 32124 Ha HAXOXKJIEHUE BEPOSITHOCTH
CIIy4alfHOT'O COOBITHS IO BEPOSITHOCTSIM
AJIEMEHTAPHBIX COOBITHIA, B TOM YHCJIC B OITBITAX

C PaBHOBO3MO>KHBIMH 3JIEMCHTAPHBIMH COOBITHUSIMH.
Pemats 3a1aun Ha HAXOXKIECHHUE BEPOSITHOCTEN
00bEeTMHEHHMS U TIepeCceUeHUs COOBITHI, B TOM YHCIIE
HE3aBUCHUMBIX, C UCTI0JIb30BaHHUEM TpaduueCKUX
MIPEJCTABJICHUN U IEPEBA CIIYYaHOT'O OMBITA.
PemaTp 3a1a4u Ha epevrciIeHUEe KOMOWHAITUN
(uucna mepecTaHOBOK, YHCJIA COUCTAHUI),
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Ha HaXO0KJIEHUE BEPOATHOCTEN COOBITUIA
C MPUMEHEHUEM KOMOMHATOPUKH, B TOM YUCJIE
C UCIIOJIB30BaHUEM TpeyronbHuka Ilackais

OBUIEE KOJIMYECTBO 34
JACOB I10 ITPOI PAMME
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9 KUIACC
HaumenoBanue paznena |[KonnuectBo OCHOBHOE COJIepKaHNE OCHOBHBIE BUJIbI ICITEIIBHOCTU 00YYaIOIIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBnenue TaHHBIX. I[HoBTOPATHL N3YyYEHHOE U BHICTPAUBATH CHCTEMY

& Kjacca

OnucaresibHas CTaTUCTHUKA.
Onepanuu HaJi COOBITUSMMU.
HeszaBucuMocTh COOBITHIA

3HAaHUMH.

PemaTh 3a1a4u Ha IPE/ICTABICHUE U OMIMCAHUE
JTAHHBIX.

PemaTh 3a1a4m Ha HAXOXKJIEHUE BEPOSITHOCTEM
O0OBEIMHEHUS U TIEPECEUCHUSI COOBITHI, B TOM YHCJIC
HE3aBHUCHUMBIX, C UCIIOIb30BaHUEM I'padUUECKUX
MPEJICTABICHUN U JIEpEeBa CIIyYalHOIrO OIIbITA.
PemaTth 3a1auu Ha IEpeUUCIICHHE KOMOWMHAITAN
(durcna repecTaHoOBOK, YHUCIIa COYETaHUN),

Ha HAXO0XJEHHUE BEPOSATHOCTEN COOBITHI

C MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIIC

C UCTIOJIb30BaHuEM TpeyroiabHuka [lackamns

DneMeHThl KOMOMHATOPUKHU

[lepecranoBku. ®akropuai.

CoueraHus 1 4YUCIIO
couetanuil. TpeyroiapHuk
[Tackamns. [Ipaktuyeckas
paboTta «Bwrunciieane
BEPOSITHOCTEMN

C HCIIOJIb30BAaHUEM

OcBauBaTh NOHATUSA: KOMOMHATOPHOE MPABHIIO
YMHO>KEHUS, YIOPsA0UeHHAs apa, Tpoiika 00BEKTOB,
NepPEeCTaHOBKa, (PaKTOpHAI YKCIIa, COYeTaHUE, YUCIIO
coueTaHui, TpeyronbHuk [lTackans.

PemiaTp 3a1a4u Ha IEpEUNCIICHUE YIOPSIAOYEHHBIX
nap, TpOEK, NEPEYUCICHUE IEPECTAHOBOK

Y COUYETAaHUU JIEMEHTOB PA3JIMYHBIX MHOKECTB.
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KOMOMHATOPHBIX PYHKIUH
AJIEKTPOHHBIX TaOIUII»

PemaTh 3a1aun Ha IPUMEHEHUE YMCIIa COUCTAHUM

B anreOpe (COKpallleHHOe YMHOXEHNEe, OMHOM
HrroToHa).

Pemiath, npuMeHsisi KOMOMHATOPUKY, 3a1a91

Ha BBIYHMCIICHUE BEPOSTHOCTEH, B TOM YHCIIC C TTIOMOIIIBIO
AJICKTPOHHBIX TAOJIHII B XOJI€ MPAKTHUECKOU PaOOTHI

FGOMCTpI/I‘IeCKaH
BCPOATHOCTD

['eomeTpuyeckas
BEpOATHOCTh. CiydailHbIi
BBIOOD TOYKHU U3 PUTYPBI
Ha IJTIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPY’KHOCTH

OcBauBaTh NOHSATHE FCOMeTqueCKOﬁ BCPOSATHOCTH.
Pematn 3aJJa9YM Ha HaXO0XJICHUEC BGpOSITHOCTCﬁ

B OIIbITax, MpCACTABUMBIX KaK BBI60p TOYCK

N3 MHOT'OYT'OJIBHUKA, Kpyra, OTPpC3Ka UJIN AYT'U
OKPYKHOCTH, YUCJIOBOI'O ITIPOMCIKYTKA

Hcneitanusa bepryum

Hcnertanue. Ycenex

u Heynada. Cepus
WCTIBITAHUH JI0 TIEPBOTO
ycnexa. Ucnibitanus
bepuymu. BeposatHoct

COOBITHI B CEpUH UCTIBITAHUIA

bepnymnu. [Ipaktnueckas
pabora «VcnpiTanus
bepnynnn»

OcBanBaTh NOHATHA UCIIBITAHUE, JIIEMEHTAPHOE
COOBITHE B HCTIBITAHUU (yCTIEX U HEeylaya), cepus
WCIIBITAHU, HACTYILJIEHHUE TIEPBOTrO ycrexa
(Heynaum), cepus UcnbITaHuM bepHyu.

Pemats 3a1aumn Ha HAXOXKIECHHUE BEPOSITHOCTEN
COOBITHI B CEPHH UCTIBITAHHH JI0 IIEPBOTO yCIIeXa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYIIBI CYyMMBI
reOMETPUYECKOU IMPOTPECCUM.

Pemats 3a1aun Ha HAXOXKIECHUE BEPOSITHOCTEN
DIIEMEHTAPHBIX COOBITUI B CEPUM UCTIBITAHUN
bepnyiy, Ha HAX0XKIEHUE BEPOSITHOCTH
ONPEAEIEHHOI0 YMCIIa YCIIEXOB B CEPUU UCIIBITAHUI
bepnysnu.

N3yyaTh B X0/1€ NIPaKTHYECKOI padoOThlI,
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B TOM YHCJIE C IOMOIIbIO IU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSITHOCTU B CEPUU UCIIBITAHUI
bepnynu

CityuaiiHasi BeIMUMHA

CiyyaiiHasi BETUYMHA

U pacupeacncHue
BEPOSATHOCTEM.
MaremaTnueckoe 0KUIaHue
U IUCTIEPCUS CIIyYalHOU
BeJIMUMHBIL. [IpumMepsl
MaTeMaTHYECKOTO OKUTaHUS
KaK TEOPETHYECKOTO
CpEeHEero 3Ha4eHUsI
BEJINYMHBL.

[lonsiTue o 3aKkoHe OOIBIINX
yucell. Msmepenue
BEPOSITHOCTEN C TTOMOIIIBIO
yactoT. [[ppuMeHeHnne 3akoHa
OOJIBIINX YHCEI

OcBOMTH NOHATHS: CITyYailHAsI BETUYMHA, 3HAUCHUE
CJIy4aiiHOM BEJIMYMHBI, PACIIPEAECIICHUE
BEPOSTHOCTEM.

N3yuaThs u 00CyKAATH IPUMEPDHI TUCKPETHBIX

Y HEMPEPBIBHBIX CIIYYalHbIX BEJIMUMH (POCT, BEC
YeJIOBEKA, YUCIEHHOCTh HACETIEHNUs, IPyTHe
M3MEHUMBBIE BEJIMYMHBI, PACCMAaTPUBABIINECS

B KypC€ CTaTUCTUKHU ), MOJICTBHBIX CIIyYailHBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYaWHBIMU OIBITAMU
(OpocaHue MOHETBI, UTPATBHON KOCTH, CO CITy4YaiiHbIM
BBIOOPOM H T. I1.).

OcBanBaTh NOHATHA: MATEMATUYECKOE OKUTAHUE
CIIy4alHOW BEJIIMYMHBI KAK TECOPETUUECKOE CPEIHEE
3HAYCHUE, TUCIIEPCHUS CITyYalHON BEJIMYMHBI KaK
aHaJIOT TUCIIEPCUU YHCIIOBOTO Habopa.

PemiaTp 3a1a4u Ha BBIYKUCIICHUE MATEMATUYECKOTO
OKUJAHUS U JUCIIEPCUU JUCKPETHOU CITy4YalHOU
BEJIMYMHBI 110 33IaHHOMY PaCIpEICIICHUIO, B TOM
YUCIIe 3a/1a4, CBSI3aHHBIX CO CTPAaXOBAaHUEM

Y JIOTEPESIMHU.

3HAKOMHMTBHCS C MATEMATUYECKUM OKUJIaHUEM

Y ACTHEPCUEU HEKOTOPBIX PACIPENECICHNM, B TOM
YHCJIE pacIpeeNICHUs CIIyYalHOW BEJTUYUHBI «YHUCII0
YCIIEXOB» B CEPUU UCIBITAHUN bepHyIu.
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H3yuyaTh yacToTy COOBITUS B TOBTOPSAIOIIMXCS
CJIy4alHBIX OIBITAX KAaK CIy4YaNHYIO BEIUUHHY.
3HAKOMUTBCS C 3aKOHOM OoubIKX yucen (B popme
bepnyiin): npu 60JIBLIIOM YKCIIE ONBITOB YacTOTa
COOBITHSI OJIM3KA K €r0 BEPOSITHOCTH.

PemaTs 3a1aumn Ha U3MepeHUE BEPOSATHOCTEN

C TIOMOMUIBIO YaCTOT.

OO6cykaaTh poJib 3aKOHA OOJIBIIINX YUCETT

B 000CHOBaHHMH YaCTOTHOTO METOJIa U3MEPEHUS
BEPOSTHOCTEM.

OO0cy:xnaTh 3aK0H OOJIBIINX YUCEN KaK MPOSIBICHUE
CTaTUCTHUYECKON YCTOMYMBOCTU B U3MEHUUBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIIMX YHUCET B IPUPOE
U B )KM3HU YeJIOBEKa

O60011eHue, KOHTPOIb 10 [IpencraBienue TaHHBIX. IMoBTOPATH N3YUEHHOE U BHICTPAUBATH CHCTEMY
OnucaTenbHasi CTAaTUCTHUKA. 3HAHUH.
BepositHOCTh citydaitHOTO PemaTh 3a1a4m Ha MIpeICTaBICHUE U OMTMCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
koMOuHatopuku. CiyyaiiHple | PemiaThb 3a1a4u Ha HAX0XICHUE BEPOSTHOCTEH
BEJIMYUHBI U PaCIpeIeIICHUS COOBITHIA, B TOM YHCJI€ B OIBITaX

C PAaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH,
BEPOSITHOCTEH 00bETMHEHUS U TIEPECCUCHHS
COOBITUM, BBIYUCISTh BEPOATHOCTH B OMbITaX

C CEpPUSIMU CIIyYalHBIX UCIIBITAHUN

OBUIEE KOJIMYECTBO 34
YACOB I10 [TPOIT' PAMME
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IEPEYEHB (KOJJUPUKATOP) PACIIPEJAEJEHHBIX 11O KJIACCAM
IMPOBEPSIEMbBIX TPEBOBAHUU K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOMN TPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPABOBAHMS M1 DJIEMEHTOB COJIEP) KAHUSA

IO MATEMATHKE

B ¢denepanbHbIX M pervoHaNbHBIX MPOLEAYpaX OLIEHKM KayecTBa 0Opa3OBaHMS
UCIIOJIb3yeTCsl MepeueHb (KOAU(PUKATOP) paclpeiesieHHbIX M0 KiaccaM IpOBEPSEMBbIX
TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS OCHOBHON 00pa30BaTelbHOM MpPOrpaMMBbl
OCHOBHOT'O 00111eT0 00pa30BaHUs U JIEMEHTOB COJIEPKaHUs IO MAaTEMATHUKE.

5 KJIACC

IIpoBepsiemble TPeOOBaAHUS K pe3yJIbTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMblI

Kon [TpoBepsieMbIe IPEAMETHBIC PE3YJIBTATHl OCBOCHHSI OCHOBHOM
TIPOBEPSIEMOTO o0pa3oBaTeIbHON MPOTPaMMBbI OCHOBHOTO 00IIIeT0 00pa3oBaHMsI
pe3yJibrarta
1 Yucna 1 BEIYUCICHHUS
11 [lonumaTh ¥ TPaBWIBHO yNOTPEOJSATH TEPMHUHBI, CBSI3aHHBIC
' C HATYypaJbHBIMU YHCIAMH, OOBIKHOBEHHBIMH U IECITUYHBIMU JPOOSIMU
12 CpaBHUBAaTh W YMNOPSAOYMBATH HATypaibHbIC UWCIA, CPAaBHUBATH
' B IIPOCTEHIINX CITydasix OOBIKHOBEHHBIE IPOOHU, ECATHUHBIE IPOOH
COoOTHOCUTH, TOYKY Ha KOOPAMHATHOW (YMUCIOBOM) mpsiMOu
1.3 C COOTBETCTBYIOIIMM €i YMCIOM M M300pa)kaTh HATypajbHbIC YHCIIa
TOYKAMHU Ha KOOPJMHATHOU (YUCIOBOI) MpsIMOit
14 BreimonuaTs apudmMeTndeckrue NeUCTBHUsS ¢ HATYpaTbHBIMU YUCIIAMH,
' C OOBIKHOBEHHBIMH IPOOSIMHU B TIPOCTEHIIINX CITydasx
1.5 BrIMOTHATH IPOBEPKY, MPUKUIKY PE3YITbTaTa BHIYUCICHUN
1.6 OKpyTIJISITh HATYpaJIbHbIE YUCIIA
2 Pemienue TeKCTOBBIX 3a1a4
51 PemaTte TekcTOBBIE 3a1aUM apU(METUUECKIM CITOCOOOM U C TIOMOIIIHIO
' OpPraHN30BAaHHOTO KOHEYHOTO Mepedopa BceX BO3MOKHBIX BAPUAHTOB
Pemarte, 3amaum, comepXkampe 3aBUCHMOCTH,  CBSI3bIBAIOIINC
2.2 BEJIMYHMHBI: CKOPOCTh, BpEMs, pPACCTOSHHE, IIeHa, KOJIMYECTBO,
CTOUMOCTh
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2.3

Ncnons3oBaTh KpaTKue 3alUCH, CXEMbI, Ta0IUIIbI, 0003HAYCHUS TIPU
pelIeHnN 3a1a4

2.4

[Tonp30BaThCd OCHOBHBIMU €JAWHUIIAMU W3MEPEHHS: II€HBI, MAaCChl,
paccTosiHUs, BPEMEHU, CKOPOCTH, BBIpaXaTb OJHU €IUHUILIBI
BEJIMYUHBI YEPE3 IPYTUe

2.5

W3Bnekars, aHaAIIM3UPOBATb, OLIEHUBAaTh UH(pOpMAIHIO,
OpelCTaBIEHHYI0 B  Tabnuie, Ha cToi0yaTol  Jauarpamme,
MHTEPIPETUPOBATH MPE/ICTABICHHBIC JaHHBIC, UCTIOIH30BATh JaHHBIC
NPU pPEIIeHUH 3a7a4

HaFJ'ISIIIHaH TCOMCTpPUA

3.1

[lonb30BaTbcs TEOMETPUYECKMMM TMOHATHSMHU: TOYKA, MpsMas,
OTpE30K, JIyY, Yr0J, MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT

3.2

[IpuBoauTh mpUMEpbl OOBEKTOB OKPYKAIOUIETO MHpA, UMEIOIINX
bopMy U3yUEHHBIX T€OMETPUUECKUX PUTyYp

3.3

Hcnonp30BaTh TEPMUHOJOTHUIO, CBSA3aHHYIO C YIJIaMH: BEpIIMHA
CTOpPOHA; C MHOTOYTOJIbHUKAMHU: YTOJI, BEpILIMHA, CTOPOHA, TUATOHAIb;
C OKPYXHOCTBIO: PaJINyC, TUAMETP, LIEHTP

3.4

N306paxkath nu3yueHHbIe TeoMeTpruueckue (GUrypsl Ha HETMHOBAHHOMN
U KJIET4aToOl OyMare ¢ MOMOIIbIO IUPKYJISA U TUHEHKH

3.5

Haxonuth mJMHBI OTPE3KOB  HEMOCPEACTBEHHBIM H3MEPEHUEM
C TMOMOIIBIO JTUHEUKU, CTPOUTHh OTPE3KHU 3aJaHHOW JIJIMHBI, CTPOUTH
OKPY’KHOCTb 3aJJaHHOTO pajuyca

3.6

Hcnonp3oBaTh CBOMCTBA CTOPOH M YIJIOB IPSMOYTOJIbHUKA, KBaJpaTa
JUISL KX TIOCTPOEHMS, BBIUYMCIICHUS IUIOLIAAA U IIEpUMETpa

3.7

Boerancnars nepuMeTp M Iiomaab KBajapara, IpsMOyrojibHUKA, GUryp,
COCTaBIICHHBIX W3 TMPSMOYTOJIBHUKOB, B TOM uucie ¢uryp,
M300paKEHHBIX Ha KIIeTYaTon Oymare

3.8

ITonp30BaThCsi OCHOBHBIMU MCTPHUYCCKMMH CAMHUIIAMH HN3MCPCHHA
JJIMHBI, INIOIIAN; BhIPpAaXXaTb OJHU CAMHUIBI BCJIMYUHBI UCPC3 JPYIHUC

3.9

Pacno3naBathk napamienenumnen, Ky0, UCIOJIb30BaTh TEPMUHOJIOTHIO:
BEeplUIMHA, pedpo, TrpaHb, W3MEPEHHUS; HAXOIUThb U3MEPEHUs
napajuienenumnena, Kkyoa

3.10

Beraucnaare  o0beM  KyOa, mapauienenumneaa 10 3aJIaHHBIM
HU3MEPEHHM, MOJIb30BaThCS €AMHUIIAMU U3MEPEHUS 00beMa

3.11

Pemats HEeCIOKHBIE 3aJa41 Ha U3BMCPCHHUC I'COMCTPHUICCKNX BCIIMYHNH
B IIPAKTHUYCCKUX CUTyalluAX
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IIpoBepsieMble 3jIeMEHTHI COIEPKAHUS

Kon [IpoBepsieMsblii 2JIEMEHT COACPKAHUA
1 HarypanbHbie uncna u HyJIb
11 Hatypansnoe uucno. Psa natypaneubix umcen. Yucio 0. M3o00paxenue
' HATypaJIbHBIX YUCEJT TOUYKAMU HA KOOPAUHATHOM (YMCIIOBOM) IPSMOM
19 [Tosuumonnas cucrema cuuciieHusa. Pumckas Hymepauus. Jlecstuunas
' CHUCTEMa CUMCIICHUS
13 CpaBHeHUE HATYpaJIBHBIX YMCEJ, CPABHEHHUE HATYPaJIbHBIX YHCEN C HYJIEM.
' OkpyriieHre HaTypaJIbHBIX YUCEN
Cnoxenue, BBIYMTAHHE, YMHOXKCHHE U JICJICHWE HATypaJbHbIX YHCEIL.
14 CBOMCTBO HYJIS PU CIIOKEHUU, CBOMCTBA HYJISI U € IUHUIIBI IPH YMHOXKEHUH.
' [lepemecTuTeNnbHOE W CcOYeTATENLHOE CBOWCTBA (3aKOHBI) CJIOKEHUS
¥ YMHOXXCHHUSI, pacIpeeIuTeIbHOE CBOMCTBO (3aKOH) YMHOXKCHHS
15 Ucnonw3oBanne OykB isi  00O3HAYEHUS HEM3BECTHOI'O KOMITOHEHTA
' Y 3aIUCU CBOMCTB apu(METUUYECKUX JACHUCTBUIN
16 Jlenutenn W KpaTHbIE 4YHWCa, pPa3joKeHHe Ha MHoxkutenu. [Ipocteie
' U coctaBHbIe uucia. [Ipu3Haku gemumoctr Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkom
17 Crenenp ¢ HaTypaJbHBIM IOKa3aTeleM. 3aluCh YHCIA B BUAE CYMMBI
' Pa3psIHBIX CIaraeMbIX
YucioBoe BbIpakeHHE. BbIYMCIICHHE 3HAYEHUN YHCIIOBBIX BBIPAXKCHUU,
18 IMOPSAOK BBINIOJHEHUSI JEUCTBUU. lCmosib30BaHME IIpU  BBIYMCICHUAX
' NEPEMECTUTENIBHOTO M COYETATEIIbHOTO CBOWCTB (3aKOHOB) CIIOKEHUS
U YMHOXEHUS, PaCIpeAEeIUTEIIbHOTO CBOMCTBA YMHOKEHUS
2 Jpobu
IIpencraBmenne o ApoOM Kak crmocoOe 3amucH  YacTH  BEJIMYHHEL.
Oo6swikHOBeHHBIE Npobu. [IpaBuIbHBIE U HEMpaBUIbHBIE IpoOu. CMeranHas
2.1 | mpoOb, MpejCTaBICHHE CMENIaHHOW JpOoOHW B BHJIE HEMPABHIBHOW IpoOu
Y BBIZICJIICHUE 1EJI0M YacTH YMClia U3 HENMpaBHIbHOM Jpodu. M3o00pakeHune
Ipo0Oeit TOYKaMH Ha YUCIIOBOW TIPSIMOM
99 OcHoBHoe cBoiicTBO apobu. Cokpamenue apooOeit. IlpuBenenue npodu
' K HOBOMY 3HaMeHaTent0. CpaBHeHHE apoleit
23 CrnoxeHre U BBIYUTaHUE IpoOeh. Y MHOKEHHE U JIeJIeHUE Ipo0ei, B3aUMHO-
' oOpatHbIe 1pobu. HaxoxaeHne 4acTu 1eoro U 1mejioro Mo ero 4acTh
Hecatuunas 3anuch apoOeit. IlpeacraBneHue aAecATUUHOM ApoOW B BHE
2.4 0ObIKHOBEHHOU. M300parkeHne NeCITUUHBIX APOOE TOUYKAMU HA YUCIOBOM

npsiMoid. CpaBHEHHUE JIECITUUHBIX ApoOei
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Apudpmerndeckue JEUCTBUS C JECATUYHBIMU Jpo0sMH. OKpyrieHue

2.5 .
NECATUYHBIX Apo0ei
3 Pemienne TeKCTOBBIX 3a1a4
3.1 | PemeHue TEKCTOBBIX 3a]1a4 apu(PMETHUECKUM CIIOCOOOM
3.9 Pemienne nornveckux 3amad. Pemenue 3aiau nepebopoM BCeX BO3MOKHBIX
' BapuaHTOB. Mcnosib30BaHue NMPpU PEIICHUHU 3a7a4 TaOJIUIl U CXEM
Pemenne 3amad, conaepkamux 3aBUCHUMOCTH, CBA3BIBAIOLINE BEIWYHUHBI:
33 CKOpPOCTb, BPEMs, PACCTOSIHUE, LIEHY, KOJMYECTBO, CTOMMOCTb. EIMHUIIBI
U3MEPEHUS: MacChl, 00beMa, IIEHbI, PACCTOSIHUSI, BpEMEHH, CKOPOCTH. CBS3b
MEXy €IUHUIIAMU U3MEPEHUS KaXI0W BETUIMHBI
34 Perienrie 0CHOBHBIX 3aj71a4 Ha ApoOU
3.5 [IpencraBnenne JaHHBIX B BUJIE TaOIUIl, CTOJIOYATHIX JUATPAMM
4 Harnsgnas reometpus
Harnsgueie mpencrabienuss o (urypax Ha IJIOCKOCTH: TOYKa, MpsMas,
4.1 OTpPE30K, JIy4, YroJy, JIoOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT. YTOJL.
[IpstMoii, OCTPBIN, TYIION U Pa3BEPHYTHIN YTJIbI
JIlnuHa oTpe3Ka, METpUYECKHUE €AMHULBI IITUHbL. J[JIMHA TOMaHOH, IEPUMETP
4.2 MHOTOYIrOJIbHUKA. V3MepeHne U TMOCTpOEHUE YIJIOB C TIOMOIIBIO
TpaHCIOpTHpPA
43 Harnsanseie npeacTtaBiaeHuss o purypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
' IPSAMOYTOJIBHUK, KBaJIpaT, TPEYTOJILHUK; O PAaBEHCTBE QUTYP
N3o0paxenune ¢uryp, B ToM umciie Ha kierdaroi Oymare. [loctpoenue
44 KoH(UTypanuii H3 dYacTedl MNpsMO, OKPYKHOCTH Ha HEJIMHOBAaHHOM
' U Kkierdyatrod Oymare. lcmonb30BaHME CBOWCTB CTOPOH W YIJIOB
IpsIMOYTOJIbHUKA, KBaJpaTa
[[nomans  OpsIMOYroJibHUKA W MHOTOYTOJBHHUKOB,  COCTaBJICHHBIX
4.5 U3 TPSIMOYTOJIBHUKOB, B TOM uucie (uryp, n3o0paxeHHBIX Ha KJIETU4ATOMN
Oymare. EnuHUIIBI M13MEpEHUs TI0MATU
Harnsgneie MpeACTaBICHUS 0 MPOCTPAHCTBEHHBIX ¢durypax:
NPSIMOYTOJIBHBIN TapajuieNienuriesl, Ky0, MHOTOTpaHHUKH. M300paxeHue
4.6 POCTEHIIINX MHOTOTPAaHHHUKOB. Pa3BepTku Kkyb0a W mapajuienenumnesa.
Coznanue mMojieneii MHOTOTPaHHUKOB (M3 OyMaru, MpOBOJIOKH, TJIACTHIIMHA
U APYrUX MaTepHasioB)
4.7 O06beM mpsAMOYToIBHOTO Napasienenunena, Kkyoa. Equnuibel uamepenus

o0beMa
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6 KJIACC

IIpoBepsiembie TpeOOBaHUS K pe3yJibTATaM OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpPaMMBblI

Kon [TpoBepsieMbIe IPEAMETHBIC PE3YIIBTATHl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeILHOM MPOrpPaMMbl OCHOBHOT'O 00111€TO 00pa30BaHUs
pe3ynbpTara

1 Yucna u BEIYMCICHUS

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIAA YYEHUKA

I'eometpus, 7-9 knaccol. JI.C.ArtanacsH, B.®.byty3os, Kagomues C.b.. -

M.: IIpoceenienue, 2022 r.

METOINYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

ABtop(b1): Atanacsu JI. C., byty3os B. @., I'naszkos 0. A. u np.
Jluaus YMK: YMK JI. C. Aranacsua, 7 K.
ISBN: 978-5-09-038780-4, 978-5-09-034831-7

Kon nomenkmnatypsi: 13-0807-01

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru/
https://proektoria.online/lessons

https://ypoxuudpsl.pd/
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https://fg.resh.edu.ru/
https://myschool.edu.ru/

https://uchi.ru/
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