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MOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo matemaTuke s oOydarommxcs 5-9 kiaccoB pa3paboraHaHa
ocHoBe ®I'OC OOO. B mporpamme Mo MaT€MaTHKE YYTEHbI UJEU U TOJIOKEHUS
Konnenmuu pa3BuTus MaTeMaTiueckoro oopazoanus B Poccuiickoii denepanum.

[IpeameTOoM MaTeMaTUKH SBISIOTCS (PYyH/IaMEHTAIIbHBIE CTPYKTYPbI HAIlIETO MUPa —
NPOCTPAHCTBEHHbIE (OPMBI M KOJMYECTBEHHbIE OTHOLIEHUS (OT MPOCTEUIINX,
YCBaMBAaE€MbIX B HEMOCPEJICTBEHHOM OIIbITE, 10 AOCTATOYHO CJIOXKHBIX, HEOOXOIUMBIX
JUTSl pa3BUTHS HAYYHBIX U MPUKIAIHBIX Uael). MaTemaTuueckue 3HaHusI 00eCTIeYnBalOT
MMOHMMAHUE TMPUHLUIOB YCTPOWCTBA MW HCMOJIb30BAHUS COBPEMEHHOW TEXHHKHU,
BOCIIPUATHUE W HWHTEPIPETALMUI0 COLUAIBHOM, 5SKOHOMUYECKOW, MMOIUTUYECKOU
uH(popMaIuK, aI0T BO3MOXKHOCThH BBIMOJHATH PACUETHI U COCTABISATH AJITOPUTMBI,
HAXOJIUTh U IPUMEHSTH POPMYJIbI, BIAJIETh MPAKTUUYECKUMU MPUEMAMU T€OMETPUUYECKUX
U3MEPEeHU U TMOCTPOCHUM, YUTaTh MHPOPMAIMIO, MPEACTABICHHYIO B BUJIE TaOJIMHII,
quarpaMM U Tpa@uKoOB, JKUTh B YCIOBHUSX HEONPEACIEHHOCTH U TOHUMATh
BEPOSITHOCTHBIN XapaKTep CIIy4yalHbIX COOBITHI.

N3yuenne marematuku GopMupyeT y oOydarommxcs MaTeMaTHYECKUN CTHUITb
MBIIUICHUS, TTPOSBIISIFOIINIICS B ONPEACIEHHBIX YMCTBEHHBIX HaBblkax. OOyuaromuecs
OCBaMBalOT TaKWE MPUEMBI M METOJbl MBIIUICHUS, KaK HWHAYKLUHUS W JEIyKIHS,
000011IeHre ¥ KOHKpETU3aIusl, aHallu3 U CUHTE3, KJacCU(pUKAIUI U CHCTeMaTH3allus,
abctparupoBanue u aHaIOrus. OOBEKTH MATEMAaTUYECKUX YMO3AKITIOUCHHH, TPaBUIIa UX

KOHCTPYMPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MTOCTPOEHUM, CITOCOOCTBYIOT
BbIPa0OTKE YMEHHUs (OPMYITUPOBATH, 0OOCHOBHIBATH U JIOKA3bIBATh CYXKJICHUS, TEM
CaMbIM Pa3BHUBAIOT JIOTUYECKOE MbINUIeHHE. M3yueHrne MaTteMaTuku oOecreunBacT
dbopMupOBaHUE AITOPUTMUUYECKON KOMIOHEHThI MBIIIICHUS! U BOCIIUTAHUE YMEHUI
JNEUCTBOBATh MO 3aJlaHHBIM  aJICOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIE U
KOHCTPYUPOBaTh HOBBIE. B mporiecce perieHus 3aay — OCHOBOM y4eOHOM AeSTETbHOCTH
Ha ypoKax MaTeMaTUKH — Pa3BUBAIOTCS TBOpUECKAs U MPUKJIAIHAS CTOPOHBI MBIIIIJICHUS.
OO0y4deHue MaTeMaTHKe 1a€T BO3MOXKHOCTh Pa3BUBATh Y 00YUYaIOIIUXCSl TOUHYIO,
pallMOHAJIBHYI0 W MH()OPMATUBHYIO pe€ub, YMEHUE OTOMpaTh HamOoJiee MOAXOISAIINE

S3BIKOBBIC, CUMBOJIMUECKHE, Ipad)uuecKue Cpe/ICTBa IS BRIPAKCHUS CYXKIACHUN U
HarJISAHOTO UX MPEICTABIICHHUS.

[Ipn m3yueHWM MaTeMaTHKU OCYIIECTBISIETCS OOIIee 3HAKOMCTBO C METOJaMH
MIO3HAHUS JEHCTBUTEIBHOCTH, NIPEACTABICHUSMU O MIPEAMETE U METOJIaX MATEMATUKH,
UX OTJIMYUH OT METO/IOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MIPUMEHEHUSI MAaTEMATUKH JIJIs1 PELICHUS HAYYHBIX U MPUKJIAAHBIX 3a4a4.



[IpuopureTHpIMU TIENMSIMH OOy4YEHHsI MaTemMaTHke B 5-9 Kiaccax SIBISIOTCS:

(GbopMHUpPOBaHNUE LEHTPAIbHBIX MATEMATHYECKUX MOHSITHH (YMCII0, BEJIMYUHA,
reoMeTpuyeckas ¢Gurypa, mepeMeHHas, BEpPOSTHOCThb, (PYHKIHS), 00ECIICUNBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHYECKOTO 00pa30BaHUs 00yUYarOIIUXCS;

MO/BECHUE OOYyYaroNMXcsl Ha JOCTYITHOM [Jii HHX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATHKU U OKPYXAIOIIETO MHUpA, TOHUMAHUE MAaTEMAaTUKH KaK 4acTH
00111e1l KyJIbTYPHI YEJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYaJbHBIX W TBOPUYECKUX CIIOCOOHOCTEH o0Oydyarommxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUM, KPUTUUHOCTH MBIILICHUS,
MHTEpeca K U3YYEHUIO MaTeMaTHKH;

dbopmupoBanue (GYHKIIMOHAIBHOM MaTeMaTHYECKOW TPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MPOSBICHUS MaTeMAaTHYECKUX MOHSATUN, 0OBEKTOB M 3aKOHOMEPHOCTEH
B pCATbHBIX >KMU3HEHHBIX CUTYyalMsIX W MPU W3YUYEHUU JIPYTUX Y4EOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (OpMyJMpOBaTh HMX Ha SI3bIKE
MaTeMaTUKM UM CO3/1aBaTh MaTEMaTHUYECKHUE MOJICNIM, MPUMEHSATh OCBOCHHBIM
MaTeMaTUYECKUl ammapaT JJig penieHUus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajady,
HMHTEPIPETUPOBATH U OLICHUBAThH MOJyYEHHBIE PE3yJIbTaThI.

OCHOBHBIE JJMHUHU COJICPKAHUS IPOrpaMMBbI 0 MaTeMaThke B 5—9 kiaccax: «Hucna
U BBIYUCICHUS», «Anredpa» («ANreOpaniyecKkue BbIpaXEHUs», «YpPaBHEHUS W
HEpaBeHCTBaAY), « DyHKIUNY, «I'eomerpus» («['eomerpuueckue GUrypbl U UX CBOMCTBAY,
«3MepeHre TeoOMETPUYECKUX BEJIMYUHY»), «BeposTHOCTH W cTaTUCTHKa». JlaHHBIC
JIMHUM Pa3BUBAIOTCA TapasuIeNIbHO, KaXJasi B COOTBETCTBUU C COOCTBEHHOU JIOTHKOM,
OJIHAKO HE HE3aBUCHUMO OJIHA OT JPYTO#, a B TECHOM KOHTAKTE€ U B3aUMO/ICHCTBUMU.

ConepxkaHue nmporpaMMbl 10 MaTEMATUKE, paclpeiesiEHHOE MO TofaM o0y4YeHus,
CTPYKTYPUPOBAHO TakKUM O0pa3oM, 4TOOBl KO BCEM OCHOBHBIM, MPUHIUIHUAIBHBIM
BolpocaM  oOyuwarommuecss  oOpamaiuch  HEOJHOKPATHO, UYTOOBI  OBJIAJICHHE
MaTeMaTHYECKUMU TOHSITUSMU U HaBbIKAMH OCYIIECTBISJIOCH MOCIEI0BATEIbHO U
MOCTYIATEIbHO, C COOJIOACHUEM MPHUHIIMIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHCTEMY MaTEMaTUYECKUX MPEACTABICHUN OOyUarommxcs,
pacuupsis u yrayosisst €€, o0pasysi IpOYHbIE MHOKECTBEHHBIC CBSI3H.

B cootBerctBUn ¢ ®I'OC OOO maremaTuka sIBISE€TCS 00s13aTEIbHBIM YYEOHBIM
peaMETOM Ha YPOBHE OCHOBHOTO o01miero oOpaszoBanus. B 5-9 knaccax maremartuka
TPaAUIIMOHHO U3YYaeTCs B paMKaXx CJIEIYIONMX yUeOHBIX KypCOB: B 5—6 Kiaccax — Kypca
«MaremaTtukay, B 7-9 kiaccax — KypcoB «Airedpay» (BKJIIOYAast 3JIEMEHTHI CTATUCTUKU U
Teopun BepositHocTel) u «I'eomeTpus». I[lporpammoil mo Marematvke BBOJIUTCS
CaMOCTOSITENIbHBIN YU4eOHBIN Kypc «BeposITHOCTh U CTaTUCTUKAY.

OOuiee 4KCiIO 4acoB, PEKOMEHJIOBAHHBIX JJIsI MU3y4YeHUs] MaTeMaTUKH (0a30BbIii
YPOBEHb) HAa YPOBHE OCHOBHOTO 0011er0 oOpa3oBanus, — 952 gaca: B 5 wiacce — 170
gacoB (5 yacoB B HeJento), B 6 kimacce — 170 yacoB (5 yacoB B Hezento), B 7 kitacce —204
yaca (6 yacoB B HeJento), B 8 kimacce — 204 gaca (6 yacoB B Hejeno), B 9 kinacce — 204
yaca (6 4acoB B HEJIENIO).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBHIEI'O OBPA30BAHUA

N3ydyeHne MaTeMaTUKK Ha ypOBHE OCHOBHOT'O 0011IEro 00pa30BaHus HAPaBJIEHO Ha
JOCTHMKEHHE OOYyYalOUUMUCS JIMYHOCTHBIX, METAlpeJIMETHBIX U  IPEIMETHBIX
o0pa30BaTeNIbHBIX PE3yIbTATOB OCBOCHHUS YUeOHOTO MpeIMETa.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTAaTbl  OCBOEHMS  IIPOrpaMMbl IO  MaTeMaTHKe
XapaKTEepU3yIOTCS:

1) naTpuoTnyecKkoe BOCIUTAHME:

MPOSIBJICHUEM HHTEPECa K MPOIUIOMY M HACTOAILIEMY POCCHMCKOM MaTEMaTHKH,
LIEHHOCTHBIM OTHOILLIECHUEM K JTOCTHXKEHHUSM POCCUUCKHAX MAaTEMAaTHUKOB U POCCHUMCKOU
MAaTEMATHYECKOW IIKOJIbI, K UCIOJIB30BAHUIO ITUX JOCTHKEHHUM B JAPYrMX HaykKax U
MIPUKIIAJIHBIX cdhepax;

2) rpa’KaaHcKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHUIO 00SI3aHHOCTEN IpaKAaHUHA U pean3aliu €ro mpas,
NOpE/ICTAaBJICHUEM O MaTeMAaTUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYD, SIBICHUI, MPOUEAYP IPakTaHCKOT0 00IIeCTBa (HapUMep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJIEHHUIO STHYECKHX IpOOJIEM, CBS3aHHBIX C IPAKTHYECKUM
NPUMEHEHUEM JOCTH)KEHH HayKH, OCO3HAHMEM Ba)XHOCTH MOPAJIbHO-3TUYECKHUX
MPUHIUIIOB B IESITEIBHOCTH YYEHOTO;

3) Tpya0BOE BOCIMTAHHE:

YCTAaHOBKOM HA AaKTHMBHOE YYacTH€ B PEIICHUM MPAKTUYECKUX 3aj]ad
MaTE€MaTU4YeCKOM  HANPAaBICHHOCTH, OCO3HAaHUEM BAXXHOCTH  MAaTEMaTUYECKOTO
0o0pa3oBaHMsl Ha NPOTHKEHUM BCEH JKU3HU [UJIl YCHEIIHOMW MpO(ecCHOHAIBHON
NEeATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
INOCTPOCHUEM HHJMBUIYaAIbHOM TpaeKTOpUM O0Opa30BaHUS U IKU3HEHHBIX IJIAHOBC
y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K OMOLMOHAJIBHOMY W J3CTETHYECKOMY  BOCIPHUITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, pEHIeHUuM, pacCyKJACHUH, YMEHUIO BUJIEThH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 IO3HAHMS:

OPHUEHTALMEN B JEATEIIbHOCTU HA COBPEMEHHYIO CUCTEMY HAaYUYHBIX IIPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIIOBEKa, MPUPOJIbI W OOIlecTBa,
MOHUMAHUEM MaTeMaTHYEeCKOW HayKu Kak cepbl UeTIOBEUYECKOMN e TEIHbHOCTH, ITAIIOB
€€ pa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHUS UIMBUIM3ALMH, OBJIAJICHUEM S3BIKOM
MAaTEMATUKU U MAaTEMATHYECKON KyJbTYpPOM KakK CpPEICTBOM IIO3HAHUS MHUPA,



OBJIaACHHUCM HpOCTGﬁIHHMH HaBBbIKAMH HCCH@HOB&TGHBCKOﬁ ACATCIIBHOCTH,

6) puznueckoe BocnuTaHue, (GopMUpPOBAHWE  KYJIbTYPbl  310POBbS W
IMOLMOHAJIBLHOIO 0JIaromoJIy4ns:

TOTOBHOCTBIO IPUMEHSTh MaTeMaTUUECKUE 3HAHUSI B MHTEPECaX CBOETO 370POBbA,
BEJICHUS 370POBOTr0 00pasza KM3HU (3A0pPOBOE MHUTAaHUE, COATAaHCHUPOBAHHBIA PEKUM
3aHATHH U OTAbIXA, peryJisipHas pu3nueckast akTUBHOCTH ), CHOOPMUPOBAHHOCTHIO HABBIKA
peduiekcun, TpU3HAHHEM CBOEro IMpaBa Ha OMMOKY M TaKOro >Ke€ IpaBa Jpyroro
YeJI0BEKa;

7) 3K0JI0rH4YeCcKOe BOCIIMTAHUE:

OpHUEHTaIlMel Ha TPUMEHEHHE MaTeMAaTHYEeCKUX 3HAHUW [IJIs pelieHus 3aJ]auyB
00JIaCTH COXPAHHOCTH OKPYIKAIOIICH Cpelibl, TUIAHUPOBAHUS MOCTYIKOB U OIEHKH HMX
BO3MOXXHBIX TIOCHEACTBUM JJIi OKpY’KaloLIEH Cpenbl, OCO3HAHHEM TJI00alIbHOIO
XapakTepa AKOJOTHUECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanus K M3MEHAOIIMMCS YCJIOBHAM COLMAJIBHOM M IPUPOAHOI CpeabI:

TOTOBHOCTBIO K JICHCTBUSM B YCIJIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JESITEIIbHOCTh, B TOM YHCJIE yMEHUE
YUHUThCS y APYTUX JIOAEH, TpruoOpeTaTh B COBMECTHOM AESATENbHOCTH HOBBIE 3HAHUA,
HABBIKM U KOMIIETEHIIMHU U3 ONbITA APYTHX;

HE00XO0AMMOCTHIO B (POPMHUPOBAHUU HOBBIX 3HAHUI, B TOM Yucie (popMyIupoBaTh
UJIeU, TIOHATHS, TUIIOTE3bl 00 00BEKTaX U SBJIECHUSX, B TOM YHCJIE paHee HE U3BECTHBIX,
OCO3HaBaTh A€(PUIIMTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE
Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallUIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYAIIUIO KaK BbI30B, TPEOYIOLIUN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEILICHUS
U IeUCTBUS, POPMYIMPOBATH U OLIEHUBATh PUCKH U MOCIEACTBUS, POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbTaTe 0cBOEHUS MPOrpaMMbl IO MaTEMATHUKE Ha YPOBHE OCHOBHOI'O OOIIEr0
obOpasoBanus y oOydaromierocss OyayT chOpMHpPOBAHBI METANPEIMETHBIE PE3yIbTaThl,
XapaKTEPU3yIOUIUECS OBIAJCHUEM YHUBEPCAIbHBIMU TO3HABATEIbHBIMHU JCHCTBUSAMH,
YHUBEPCAJbHBIMU  KOMMYHUKATHBHBIMH  JCUCTBUSIMM M YHHUBEpPCaJIbHBIMU
PEryJsiTUBHBIMU JEHCTBUSAMH.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE Y4eOHbIe JelCTBUS

ba3oBble 1oruyeckue 1eHCTBUA:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKM MAaTEMaTUYECKUX
O0OBEKTOB, MOHATHI, OTHOLICHUH MEXAYy MOHATUSAMHU, (POPMYIUPOBATH ONpEICIICHUS
NOHSATHUN, YCTAHABIMBATh CYIIECTBEHHBIM NpPHU3HAK KIACCU(DUKAILMK, OCHOBAHUS JJIs
000O0IIeHNS U CPaBHEHUSI, KPUTEPHUH ITPOBOJUMOTO aHANIN3A;

BOCIIPUHUMATh, GOPMYIUPOBATH U MPEOOPA30BHIBATH CYKACHUS: YTBEPAUTEIbHBIC



U OTpULIATEIbHbIC, €IUHUYHbIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIAITH MAaT€MATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M M NIPOTUBOPEUMSB
(akTax, JaHHBIX, HAOJIOJEHUSAX M YTBEPKACHUAX, Npeajgaratb KpUTEPUUAIISA
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUYU;

JIeJIaTh BBIBOJIBI C UCIIOJIB30BaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HUHAYKTHUBHBIX
YMO3AKIIFOYECHUH, YMO3AKIIOUEHUM 10 aHAJIOTUH;

pa30buparh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKACHUNA (MpsIMBIE U OT
IPOTUBHOTO), POBOJUTH CaMOCTOSTENIbHO HECJIOKHbIE J0Ka3aTeNbCTBA
MaTeMaTU4YecKuX (DaKTOB, BBICTPAUBATh APryMEHTAILMIO, NPHUBOJUTH MPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATh CIIOCOO pelieHus] yueOHOM 3a/aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pellieHus1, BbIOMpaTh HanboJee MOAXOMAUINM C YUETOM CaMOCTOSITENIBHO BbIACIEHHBIX
KPUTEPUEB).

Bba3oBble uccienoBare/ibCKue JeHCTBUSA:

UCITOJIB30BaTh BOINPOCHI KaK HMCCICIOBATEIIBCKUNA HMHCTPYMEHT ITIO3HAHUS,
(bopMyIUPOBaTh BOIIPOCH], PUKCUPYIOITUE MPOTUBOPEUUE, MPOOIEMY, CAMOCTOSITEIILHO
yCTaHaBJIWBAaTh MCKOMOE W JaHHOE, (JOPMHPOBATH THUIIOTE3y, apIYMEHTHPOBATH CBOIO
MTO3HITUIO0, MHEHUE;

IIPOBOJIMTH IO CAMOCTOSTEILHO COCTABICHHOMY IIJIaHY HECIIOXKHBIN SKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHYECKOTO O0OBEKTA,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh OOOOIIEHUS ¥ BBIBOJBI IO pE3yJibTaTaMm
MIPOBEAEHHOTO HAOJIOICHUS, UCCIEAOBAHUS, OICHUBATH JOCTOBEPHOCTH IMOYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB M 0000IIECHMUIA;

MIPOTHO3WPOBATh BO3MOXXHOE pa3BHTHE IIpoIiecca, a TakKe BBIABUTAThH
MIPEANOJIOKEHHS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmanumeii:

BBISIBJISITh ~ HEJOCTAaTOYHOCTh M M30BITOYHOCTH  WH(OpMAIMM,  JTaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHHUS 3a]1a4H;

BBIOMpATh,  AHAJU3UPOBATh, CHCTEMATHU3UPOBaTh W  HMHTEPIPETHUPOBATH
MH(pOpMAITUIO PA3IMYHBIX BUJOB U (HOPM MPEICTABIICHHUS;

BBIOMpATh (POpMy mpecTaBieHuss MHOOpPMAIUU U WLTIOCTPUPOBATH pelllaeMble
3aJ1auu CXeMaMH, TuarpaMmMaMi, HHOU rpauKoi U MX KOMOWHAIIUSIMH;

OIIEHUBATh HAJIEKHOCTh MH(MOPMALIMK IO KPUTEPHUSIM, MPEAJIOKEHHBIM YUUTEIIEM
UM chOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHuKaTUBHBIE YHUBEpPCAJIbHbIE YUeOHbIe HeiiCTBUSA:

BOCIIPUHUMATh U (QOPMYJIHMPOBATH CYX ICHUS B COOTBETCTBHHM C YCIOBUSIMH U
IeasIMU OOIIEHHs, SICHO, TOYHO, TPAMOTHO BBIPQXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
Y TUCbMEHHBIX TEKCTaX, JaBaTh MMOSACHEHUS MO X0y PEIICHUS 3a/1a4l, KOMMEHTUPOBATh



MOJTy4YEHHBIN Pe3yJIbTaT;

B XO0J€ OOCYXIEHMs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCY>KIaeMOW TEMBlI,
poOJIeMBI, pelaeMoi 3aJaqn, BHICKA3bIBaTh WJCH, HAICIIEHHBIC HAa MOWCK PEIICHHUS,
COTOCTABJIATh CBOM CYXKACHUA C CYXACHHAMH JPYTUX YYaCTHHKOB JHAJIOTa,
oOHapyXUBaTh pa3ilyure U CXOACTBO MO3UIIHIA, B KOPPEKTHOU GopMe GpOopMyITupOBaTh
pa3HOTJIacHsl, CBOM BO3PaKCHUS;

NPEJCTaBISITh PE3yNbTAaThl PEIICHUS 3aJadd, SKCIEPUMEHTa, HCCIICIOBAHMUS,
MPOEKTa, CaMOCTOSATENBHO BBIOMpPATh (opMaT BBICTYIUIGHHS C YYETOM 3ajaad
NPE3CHTAINN U OCOOCHHOCTEH ayANTOPHH;

MOHMMATb U UCTOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON U MHANBHUAYATbHON PabOTHI
NPU PEIIeHUH YU4EeOHBIX MaTEMaTHUECKUX 3a/1a4;

OPUHUMATh 1€1b COBMECTHOW JESATEeNbHOCTH, IUIAHUPOBATh OpPTaHU3AILUIO
COBMECTHOM pabOThI, pacHpeeNsaTh BUIBI paOOT, 1O0TOBAPUBATHCS, 0OCYKAATh MPOIIECC
U pe3yJbTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNMHOBBIX (opmax padoTel (0OCyXIeHus, oOMEH MHCHHSIMH,
MO3TOBBIE MITYPMBI U JPYTHE), BHITOIHATH CBOIO YaCTh PaObOTHI M KOOPJMHUPOBATH CBOU
JCHCTBHS C APYTUMU YIEHAMH KOMaH/Ibl, OIICHUBATh KaueCTBO CBOETO BKJIa/Ja B OOIIHIA
OPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble YHHBEpCAJIbHbIE YU4eOHbIE JeCTBUS

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBIISAThH IUIAH, AITOPUTM PEIICHUS 3a7add (MM €ro 4acTh),
BbIOMpaTh Crmoco0 pemeHuss ¢ Y4ETOM HMMEIOUIMXCA PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATH BAPHAHTHI PEIICHUN C y4ETOM
HOBOM MH(pOpMaIUH.

CaMOKOHTPOJIb:

BJIAJeTh CIIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTpOJI IIpoliecca M pe3ylibTaTa
peLIeHUs] MaTEMaTUYECKOM 3a1auH;

IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIpU DPELICHUU 33JauH,
BHOCUTH KOPPEKTHBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTU IIOCTaBICHHON LEIU U
YCIIOBUSIM, OOBSACHATH INPUYMHBI JOCTHKEHHUS WIM HENOCTHI)KEHUS LU, HaXOAMUTb

OIIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.
HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3ysbTaThl OCBOCHUS MPOrPAMMBI IO MAaTeMaTUKE MPEICTABICHBI
0 rojilaM 00y4eHHUs B CJIETYIOUIUX pa3iesiax MporpaMMbl B paMKax OT/AEJIbHBIX YUeOHbIX
KypcoB: B 5—6 kjlaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Amnredpay,
«I"eomeTpust», «BepoATHOCTb U CTaTUCTUKAY.



HOACHUTEJBHASA 3AIITMCKA

['eomeTpus KaK OJMH M3 OCHOBHBIX Pa3/eiiOB IIKOJbHOW MaTEMaTHKH, HMEIOIIHIA
CBOCH IIeNIbI0 00ECNeYnTh M3yUeHHE CBOMCTB M pa3MepoB (UTYp, UX OTHOIICHUH W
B3aMMHOE pPACIOJOKEHUE, OMHUPACTCS Ha JIOTUYECKYI0, JOKa3aTelbHYIO JIMHHIO.
[leHHOCTh W3yYeHHsI TEOMETPUU Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
3aKJIIOYAeTCsT B TOM, 4YTO OOY4YalOIIMKCA YyYUTCA TPOBOAMTH JOKA3aTeIbHBIC
pacCyXJeHUsl, CTPOUTHh JIOTUYECKHE YMO3AKIIOUCHHs, JOKa3bIBaTh HCTHHHBIC
YTBEPXKJICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKICHHUS
«OT TPOTHBHOTO», OTIAWYATh CBOWCTBA OT MPHU3HAKOB, (HOpMyIHpOBaThH OOpaTHBIE
YTBEPKICHHUSI.

BTopoli 1IeHHOCThIO HW3Yy4YeHHs] TEOMETPUHU SIBISETCS WCIOJb30BaHHE €€ Kak
WHCTPYMEHTAa MPHU PEIIEHUH KaK MaTeMaTH4YeCKMX, TaK M MPaKTUYECKUX 3ajad,
BCTPEUAIONINXCA B peaabHON Xu3HU. OOYyUaroUIMiics: MTOMKEH HAYYUTHCS ONPENCTUThH
reOMETPHUECKYI0 (UTYpY, ONMUCATh CIOBAMHU JAHHBIM 4YepTEX WIM PUCYHOK, HAWTH
IJIOMAh 3€MENBHOTO ydYacTKa, PacCUUTaTh HEOOXOIUMYIO JJIMHY OMTOBOJIOKOHHOTO
kabenst i Tpedyemble pa3sMephl rapaxa i aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIYHCIUTENbHAS JIMHUS B W3y4YeHWH TeoMmeTrpuu. [lpm pemenun 3amad
MPAKTUYECKOTO XapaKkTepa OOyYaArOMIMICS YYUTCS CTPOUTh MAaTEMAaTHUECKHE MOJCIU
peaNTbHBIX JKU3HEHHBIX CUTYAIlMi, MPOBOIUTH BHIYMCIICHHS U OI[CHUBATH aJCKBAaTHOCTH
MOJIyYEeHHOTO pe3yJIbTaTa.

KpaiitHe BaxkHO TIOMUEPKUBATH CBSI3M TEOMETPUU C JAPYTUMHU  YUCOHBIMH
npeaMEeTaMi, MOTUBHPOBATH HCIIOIH30BaTh OMNPENENICHUS T€OMETPUUYECKUX (Uryp u
MOHSATUH, JEMOHCTPUPOBATH MPUMEHEHHE TIOJYYCHHBIX YMEHUN B (DM3UKE U TEXHUKE.
Otu cBs3u Hamboiiee SPpKO BUIHBI B Temax «Bextope», «TpuroHomerpuyeckue
COOTHOIIEHUS», «MeTtoa koopauHaT» U « Teopema I[Tudaropay.

YueOuniii kypc «['eomeTpus» BKIIOYAET CJICAYIONIME OCHOBHBIC pa3ieiibl
conepxanus: «I'eomerpudecknue QUTyphl U UX CBOMCTBaY, «I3MepeHrne reoMeTpuIecKix
BEJIMYMH», «JlekapToBBl KOOpAWMHATHI Ha IJIOCKOCTH», «BekTopel», «JIBrkKeHHS
TIocKkocTh, «IIpeodpazoBanms mogOOHUs».

OO6miee 4yuciIO YacoOB, PEKOMEHAOBAHHBIX [JIi M3YyYEeHHS YYEOHOTO Kypca
«I"'eometpusi», — 204 yaca: B 7 knacce — 68 yacoB (2 yaca B Hezelno), B 8 kiacce — 68
yacoB (2 Jaca B He/ieN0), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO).



COAEPKAHUE OBYYEHUAT KJIACC

Hauanenbie nonstus reomerpun. Touka, npsimMasi, OTpE30K, JIyd. YToa. Buasl yrios.
BeprukanbHble M CMExkHbIE YIibl. buccexkrpuca yrna. JlomaHas, MHOTrOyroOJIbHHK.
[TapayuienbHOCTD U NEPIIEHAUKYIISIPHOCTD MPSMBIX.

CumMmerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oceBoi cummerpuu. llpumepsl
CUMMETPHH B OKPYKAIOLLIEM MHPE.

OCHOBHBIE MTOCTPOEHUS C MOMOLIBIO HUPKYJIS U JuHeku. TpeyronsHuk. BeicoTa,
MeaHnaHa, OMCCEKTpUCa, UX CBOKWCTBA.

PaBHOOEpEeHHBIN M PABHOCTOPOHHUM TPEyroibHUKHA. HepaBeHCTBO TPEYroJIbHUKA.

CBolicTBa M TIpHU3HAKK PaBHOOEAPEHHOro TpeyrojibHUKA. [Ipu3Haku paBeHCTBa
TPEYTOJIBbHUKOB.

CBoiicTBa U TpPHU3HAKH NapaJUiedbHBIX MNpsAMbIX. CyMMa YIrjoB TpeyroJIbHHKA.
Breninue yriel TpeyrojgbpHHKA.

[IpsMoyronbHblid  TpeyrodpHUK.  CBOMCTBO  MeOuaHbl  MPSIMOYTOJIBHOIO
TPEYrOJIbHUKA, MPOBEACHHOW K THIOTeHy3e. [Ipu3Haku paBeHCTBAa NPSAMOYIOJIbHBIX
TPEYTOJILHUKOB. IIpsIMOYTOJIBHBIN TPEyTroJabHUK € yIiioM B 30°.

HepaBencTBa B reomeTpuu: HEPAaBEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, TeopeMa 0 00JIbILIEM yIJie U O0JbLIEH CTOPOHE TpeyroiabHUKA. [lepnenauKysp
Y HaKJIOHHAS.

['eoMeTpuyeckoe MecTo TOUYeK. buccekTpuca yria u cepeuHHbIA NEPIEHIUKYIIAP
K OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

OKpy>XHOCTb M KpYT, XOpJla U JUAMETP, UX CBOWCTBA. B3auMHOE pacrnoiiokeHHe
OKpPY)KHOCTM M mnpsMou. KacarenpHas M cekymas K OKPYXHOCTH. OKpPY>KHOCTB,
BIIMCAaHHAs B yroJl. BrincaHHas U ONKCaHHas OKPY>KHOCTU TPEYTOJIbHHKA.

8 KIIACC

YerwipéxyrosbHuky. [lapamienorpamMmm, €ro mnpu3HakKM MW CBOMCTBA. YacTHbIE
CJIlydau MapajuiesiorpaMMoB (TMPSIMOYTOJIbHUK, pOMO, KBaJIpaT), X MPU3HAKHU U CBOMCTBA.
Tpaneuusi, paBHOOOKas Tparenus, €€ cBoicTBa u pu3Haku. [IpsMoyroabHas Tpanemus.

Meron yasoenus Menuansl. Llentpansaas cummerpus. Teopema Paneca u reopeMa
O MPONOPIIMOHATBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTOJbHHUKA U Tpaneuuu. L{eHTp Macc TpeyroiabHuKa.

[Togobue TpeyronpbHUKOB, KO3pdunueHT mnomodbus. IlpusHakum momoOus
TpEYrosbHUKOB. [TpuMeHeHne no1oous npy peleHny MPakKTUUYeCKUX 3a/1ay.

CpoiictBa miomaaed reoMmerpudeckux Guryp. PopMynbl i IUIOLIAAM
TpEeyrojbHHKa, Mapaijienorpamma, pomOa u Tpaneuuu. OTHOLICHHE IJIOLIAACH
oA0OHBIX UTYP.

Brpluncienne miomane TPEYroabHUKOB W MHOIOYIOJIBHUKOB Ha KJIETYaTOMU
Oymare.

Teopema Iludaropa. IIpumenenue teopembl I[ludaropa npu pemeHUU
MPAKTHYECKHX 3a7ad.
CuHyC, KOCHHYC, TaHT€HC OCTPOTO VyrIJla TMPSMOYTOJIBHOTO TpPEYrOJbHUKA.
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OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETpUYecKnue (PyHKIHUU YTIIOBB
30°,45° u 60°.

BrnucanHble M LEHTpaJbHBIE YIJIbI, YTOJ MEXKJIy KacaTeIbHOW M XOPAOH. YTJIbl
MEXy XOpAaMH U CEKyIIMMHU. BrIMcaHHbIE U ONTMCAaHHBIE YETBIPEXYTOJIBHUKHY. B3anMHoe
pacrojokeHue IByX OKpyxkHocTeil. Kacanuwe okpyxHocteid. OOmme KacatelibHbIE K
JBYM OKPY’KHOCTSIM.

9 KIIACC

Cunyc, kocunyc, Tanresc yriaoB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. POPMYJIBI TPUBEICHHUS.

Pemenne TtpeyronbHUKOB. TeopeMa KOCHHYCOB M TE€OpeEMa CUHYCOB. Perienue
PaKTUYECKUX 337a4 C UCIIOJIb30BAHUEM TEOPEMbBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoo6us. [lono6rue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpoU3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BENECHHH OTPE3KOB
CEKYILIHUX, TEOpEMA O KBaJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpPA, COHAIIPABIEHHBIE BEKTOPHI, MPOTHUBOMOJIOKHO
HaIpaBJeHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalluu
HaJ BekTopaMu. Pa3nokeHne BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAaM.
Koopaunater Bekropa. CkansipHO€ MpPOU3BEIECHUE BEKTOPOB, MPUMEHEHUE AJIs
HaXO0XJICHUS JUIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HA IUIOCKOCTH. YPABHEHUSI MPAMONM U OKPYKHOCTHUB
KOOpJIMHATaxX, IEPECEUYECHUE OKPYKHOCTEH M MNpAMBIX. MeTox KoOpAMHAT M €ro
IIPUMEHEHUE.

[IpaBUIIbHBIE MHOTOYTOJIBHUKH. [[1Ha Okpy)HOCTH. [ pagycHas u paguaHHas Mepa
yIJIa, BBIYHACIICHHUE JUIMH AYT OKpyKHOCTEH. I1nomans kpyra, cekropa, CerMeHra.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHUE CHUMMETpun ¢Guryp (dJIeMeHTapHbIe
npeactasienus). [lapannensHblit mepenoc. [ToBopor.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3ynbTaThl OCBOEHHS MPOTpaMMbl y4eOHOro Kypca K KOHILY
oOydeHus B 7 Kjacce:

Pacnio3naBaTh M3y4eHHBIE T€OMETPUUYECKHE (PUTYPBI, ONPENEsATh UX B3aUMHOE
pacrnojiokeHue, H300pakaTb TeoMeTpuueckue (UTYphl, BBIIOJIHATH YEPTEKU
10 YCJIOBHIO 3a/1auu. V3MepsATh JUHEWHBIE M YIJIOBbIE BEIWYMHBL. Pemars 3agauu Ha
BBIYHCIICHHUE JUIMH OTPE3KOB U BEJINYUH YTJIOB.

Jlenate rpyOyi0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B peajbHOMN
KU3HHM, Pa3MepoOB NPUPOAHBIX OO0BEKTOB. PasznuuaTh pasMepbl 3TUX OOBEKTOB
10 MOPSIAKY BEJTNYUHBI.

CTpoUTh YEPTEXH K TEOMETPUUECKUM 337a4aM.

[Tonp30BaThCA NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BaTh MPU3HAKHU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJLHUKOB MIPU PEIICHUU 3a/1a4.

IIpoBOoauTH JOTHYECKHE PACCYXKACHUS C MCIOJIb30BAaHUEM T'E€OMETPUUYECKUX
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TEOPEM.

[Tonp30BaThCcAd  NpU3HAKAMU  PABEHCTBA  MNPSIMOYTOJBHBIX  TPEYTOJbHHUKOB,
CBOMCTBOM MEJIMAHbI, MPOBEAEHHON K THIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTrOJbHHKA,
B PEUICHUH I'€OMETPUYECKUX 3aa4.

Onpenenary NapajieIbHOCTh MPAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 0Opa3yeT
¢ HuMHU cekymas. OnpenensaTe MapajuIeNbHOCTh MPSAMBIX C IMTOMOLIBIO PaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOW MPSAMOM JI0 TOUYEK JIPYTOr MPSIMOM.

Pemate 3aaun Ha KieTyaToi Oymare.

[IpoBOIWTH BHIYUCIICHHS] U HAXOJUTh YHUCIIOBbIE M OYyKBEHHbIC 3HAYEHHUS YTIOBB
FEOMETPUYECKUX 33]1a4aX C MCIIOJBb30BAHUEM CYMMBbI YIJIOB TPEYTrOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB VyIJIOB, OOpa30BaHHbIX IMpPU IEPECEYCHUH JBYX
MapajuleNIbHBIX NPSIMBIX CEKyLIEH. PemaTe npakTuyeckue 3aaaui Ha HAXO0XJIEHUE YTJIOB.
Biagerp MOHSATHEM TEOMETPUYECKOrO MECTAa TOYEK. YMETh ONPEAECIATH
OMCCEeKTpUCY yTJia U CEPEANHHBINA MEPIIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUECKUE MECTa

TOYEK.

@opMyJIMpOBaTh ONPEACICHUS OKPYKHOCTH W Kpyra, XOpIbl M JUaMeTpa
OKPYKHOCTH, IOJIb30BAaTbCA MX CBOMCTBAMU. YMETh NPUMEHSTh 3TH CBOWCTBA IIPU
pELICHUN 3a1a4.

Brnaaere noHsATHEM ONMCAHHON OKOJIO TPEYTOJIbBHUKA OKPY>KHOCTH, YMETh HAXOIUTh
e¢ uentp. Ilonb3oBaTbea (akTamMu O TOM, YTO OHMCCEKTPHUCHI YTIJIOB TPEYroJIbHUKA
[IEPECEKAIOTCS B OTHOM TOYKE, U O TOM, YTO CEPEAUHHBIC NEPIIEHIUKYIISPBI K CTOPOHAM
TPEYTroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHATHEM KacaTelbHOM K OKPYKHOCTH, IIOJB30BaThbCA TEOPEMOKO
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U paJinyca, MPOBEAEHHOTO K TOUKE KaCaHUSI.

[Tonp30BaThCA OPOCTEHIIUMU TE€OMETPUUYECKMMU HEPABEHCTBAMH, MOHUMATh HMX
MIPAKTUYECKUNA CMBICIL.

IIpoBOINTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHHUS C TMOMONIBIO LHUPKYIS HU
JIMHENKU.

[IpeameTHBIE peE3yJbTATHl OCBOCHHS MPOTPAMMBI Y4e€OHOTO Kypca K KOHITY
o0yueHus B 8 ki1acce:

Pacrio3zHaBaTh OCHOBHBIE BUJIBI YETHIPEXYTOJIBHUKOB, UX JIEMEHTHI, ITOJIb30BaThCS
VX CBOWCTBAMHU IPU PEUICHUH T€OMETPUUYECKUX 3a]1a4.

[IpuMeHATh CBOMCTBA TOUKM TE€PECEUCHUs] MEMaH TPeyroJibHHKa (LIEHTpa Macc)
B PCILICHUU 33/a4.

Bnagete nmoHATHEM CpeAHEW JMHUM TPEYTOJbHUKA W TPaNClUHWH, MPUMEHSITh HX
CBOMCTBA IIPU PEUIEHUU TeoMeTpruUuecKuX 3aaad. [lomp3oBaTbcsa Teopemon Daneca

U TEOPEMOW O NPONOPLIUOHAIBHBIX OTPE3Kax, IPUMEHATh HUX I PELICHUA
MPaKTUYECKUX 3a7a4.

[IpuMeHATh NpU3HAKU NOJ0OMS TPEYrOJbHUKOB B PEUICHUU TIE€OMETPUYECKHUX
3a1ad.
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[Tonb3oBatbes  Teopemoit  [ludaropa nmns  pemieHUsT TEOMETPUUYECKUX U
IIpaKkTUYeCKux 3afad. CTpouTh MAaTEMaTUYECKYX0 MOJEIb B IIPAKTUYECKHUX 3ajadax,
CaMOCTOSATEIIBHO AENaTh YEPTEK U HAXOAUTH COOTBETCTBYIOLIUE JIJIUHBI.

Biianers noHATHSAMU CHHYCA, KOCUHYCA U TAHT'€HCA OCTPOIO yIUIA NPSIMOYTOJIBHOTO
TpeyroJabHUKA. [101630BaTHCSA A TUMH MOHATUAMU [l PELIECHUS TPAKTUYECKUX 3a1a4.

Boruncnsate  (pa3nuuHbiMH - crioco0aMu) TUIOLIAAb TPEYroJIbHUKA M IJIOUIaaU
MHOTOYTOJBHBIX (puryp (mosib3ysch, riae HEOOXOAUMO, KalbKyasiTopoMm). IIpumMeHsTH
IIOJTyYE€HHBIE YMEHMS B IIPAKTUYECKUX 3a/1a49aX.

Biianers MOHATHSIMU BIMCAHHOTO M LIEHTPAJIBHOIO YIUIA, UCIIOJIB30BATh TEOPEMBI
0 BIIMCAHHBIX YIJIaxX, yriaxX MEXIy XOpAaMH (CEKYIIUMH) U yIiie MKy KacaTeabHOU U
XOPJIOH IIPU PELIEHUU T€OMETPUYECKHX 3a/1a4.

Biagers MOHATHEM ONHWCAHHOIO YETHIPEXYTOJIbHUKA, IIPUMEHSATh CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIBHUKA IIPU PEILICHUH 3a]1a4.

[IprMeEHATH MTOTy4YEHHBIEC 3HAaHUS HA IPAKTUKE — CTPOUTHh MATEMATUYECKUE MOJEIIH
JUIL  3aJa4  pPEAIbHOW JKM3HM UM IPOBOAUTH COOTBETCTBYIOIIME BBIYHMCIICHUS
C NpPUMEHEHHEM TMOAOOMS U TPUTOHOMETpUM (IIOJIB3YSACh, I/€ HEOOXOAMMO,
KQJIbKYJIATOPOM).

[IpenMeTHBIE peE3yIbTATBl OCBOCHHUS NPOTPAMMBI Y4e€OHOTO Kypca K KOHILY
oOyueHus B 9 kjacce:

3HaTh TPUTOHOMETPUUYECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOJUTh C UX MOMOUIBIO
pa3iMyHbIe AJIEMEHTHl MPSIMOYTOJIBHOTO TPEYroJibHUKA («pEelIeHUe MPSMOYTOJIbHBIX
TPEYroJbHUKOBY). HaxoauTh (C MOMONIBIO KaJIbKYJIATOpPa) JUIMHBI W YIJIBI JJIA
HETaOJMYHBIX 3HAYCHH.

[Tonb3oBaTbea (opmysiaMu TPUBEIECHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKAECTBOM I  HAXOXKACHUS COOTHOUIEHWH MEXAY TPUTOHOMETPUYECKUMHU
BEJINYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB U1 HAaXOXICHHUS PA3TUYHBIX
AJIEMEHTOB TPEYIrOJIbHUKA («pEUIEHUE TPEYTrOJbHUKOBY), TPUMEHSITh UX MPU PEUICHUU
F€OMETPUYECKHX 3a/1aY.

Bnagers moHsTHsAMH TnpeoOpa3oBaHHUs MOAOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Guryp. Ilonb30BaThCsi CBOWCTBAMH MOA00US MPOU3BOJIBHBIX (PUTYDP, YMETh
BBIYHCIISATH JUTUHBI U HAXOJUTD YTJIbl y MOJ00HBIX Guryp. [I[puMeHsTh cBOKCTBA TO100MS
B MPAaKTUYECKUX 3ajayax. YMETb MPUBOAUTH NPHUMEpPbl MOAOOHBIX (QUIYpB
OKpY>KarollleM MUpE.

[Tonp30BaThCAd TEOpEMaMHM O MPOU3BENECHUU OTPE3KOB XOpA, O MPOU3BEACHUU
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCa BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUN U (PU3HMUECKU CMBICI,
OPUMEHATh HMX B pEIIEHUH TeoMeTpuuecKkux u ¢Qusmueckux 3anad. IlpumeHsaTsb
CKAJIIPHOE ITPOU3BEACHUE BEKTOPOB JUIS HAX0XKACHUS JJIMH U YTJIOB.

ITonp30BaTbCd METOAOM KOOPAMHAT Ha IUIOCKOCTH, IIPUMEHSTH €r0 B PELICHUH
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F€OMETPUYECKHUX U MPAKTUYECKUX 3a/1a4.

Bnaners NOHATHSIMU MPABUIIBHOIO MHOTOYTOJIbHUKA, ITTUHBI OKPY>KHOCTH, JIJTMHBI
JyTU OKPY>KHOCTU U PaJMaHHON MEphl YIJIa, YMETh BBIUMCIATH ILJIOMIAb Kpyra U €ro
yactel. [[puMeHsTh MOJyYeHHbIE YMEHUS B MPAKTUYECKUX 3a/1auax.

Haxonutb ocu (M1 HEHTPBI) CUMMETPUH (DUTYP, TPUMEHSTh IBHIKEHUS TIJIOCKOCTH
B IIPOCTEUILUX CITy4asX.

[IpuMeHATh MoTy4YeHHbIE 3HAaHUSI HA MPAKTUKE — CTPOUTh MaTEMAaTUYECKUE MOEIIN
JUISL  3a]a4  peajbHOM JKU3HW W MPOBOJUTH COOTBETCTBYIOLIME BBIYMCIICHHUS
C MpUMEHEHHWEM Toa00Us U TPUTOHOMETpHUECKUX (YHKUIUN (MOJb3YysCh, TIe
HEO0O0XO0IMMO, KaIbKYISITOPOM).

13
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HaumenoBanue paznena |KosnnuecTBo OcHoOBHOE OCHOBHBIE BUJIBI IEATEILHOCTH 00YyYarOIIUXCs

(Tempbl) Kypca 4acoB coAepKaHue
[Ipocrenmme 14 [Ipocrenmme D®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEIEIICHHUS.
reoMeTpuuecKrue GUrypol v reOMETPUYECKHUE Pacno3HaBaTh n3y4eHHbIE T€OMETPUUECKIE PUTYPHI,
uX cBoMcTBa. M3mepenue OOBEKTHI. onpeaesasiTb NX B3aUMHOE PACIIOJIOKEHNE, BBINOJIHATH
r€OMETPUYECKUX BETUYUH MHOroyroJyibHUK, 4epTEXK MO YCIOBUIO 3a1a4H.
JIOMaHasl. IIpoBoauTH NPOCTEUIIINE TOCTPOECHUS C TIOMOIIBIO IUPKYIIS

CmexHbIe U
BEPTUKAJIBHBIE YIJIbL.
Pa6ota

C POCTEUIITUMU
YepTeKaMHU.
HN3mepeHnne TMHENHBIX
U YTJIOBBIX BEJIUYMH,
BBIUHCIICHUE OTPE3KOB
U yTJIOB

Y JINHEUKH.

N3mepsTh JTMHEWHBIC U YTIIOBbIC BETMYNHBI TEOMETPUUECKUX
U IPAKTUYECKUX OOBEKTOB.

Onpenensith «Ha rja3» pa3Mepbl peaibHbIX 00bEKTOB,
NMPOBOAUTH TPyOyIO OIIEHKY UX Pa3MEPOB.

Pemartsb 3a/1auu Ha BBIYUCIICHUE JJIMH OTPE3KOB U BEJIMUUH
YTJIOB.

PemaTsp 3a/1a4u Ha B3aMMHOE PACIIOJIOKEHUE
TEOMETPUUYECKUX PUTyp.

IIpoBoauTH KIacCcU(PUKALMIO YTIIOB, BLIYUCIATH
JIMHEWHBIC U YTJIOBbIC BEJIMUUHBI, IPOBOAUTH
HE0OXOMMbIE JOKa3aTeIbHBIE PACCYKICHUS.
3HAKOMUTBCS ¢ HCTOPHEN PAa3BUTUSA T€OMETPUU

TpeyroabHUKU

22

[ToHsATHE O paBHBIX
TPEYTOJbHUKAX U

Pacno3naBaThb napbl paBHbIX TPEYTOJbHUKOB HA TOTOBBIX
yepTexkax (C yKkazaHHeM IPU3HAKOB).

14
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NEPBUYHbBIE
MIPEACTABICHUS

0 paBHBIX (hUTypax.
Tpu nprsHaka
paBeHCTBa
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOWCTBO MEMAHBI
IPSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
MIPOBEAEHHOU

K TUIIOTEHY3E.
PaBHoOeipeHHBIC U
PAaBHOCTOPOHHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u CBOMCTBA
PaBHOOEAPEHHOTO
TPEYTOJIbHUKA.
Hepasencrtaa

B T€OMETPHH.
[IpssMoyTOJIBHBIN
TPEYTOJIBHUK C YTIIOM

B 30°

BeiBoauTh crieACTBUS (PaBEHCTB COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.
DopMyJIMPOBATH OINPEIEIECHHS: OCTPOYTOJIBHOIO,
TYHOYT'OJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEAPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeEJMaHbl TPEYTOJIbHUKA; CEPEANHHOTO MEPIIEHAUKYISpa
OTpE3Ka; epuMeTpa TpeyroabHUKA.

@opmyIHpPOBaTh CBOKCTBA U MPU3HAKUA PABHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpouTh 4epTeKu, pemaThb 3a1a4M C TIOMOIIbIO
HAXOKJEHUS PaBHBIX TPEYTOJbHUKOB.

IIpuMeHATh NPU3HAKK PABEHCTBA MPSMOYTOJIBHBIX
TPEYTOJIbHUKOB B 3aJa4ax.

Hcnoab3oBath 11upoBbIe pECYpCHI AJIS MCCIIeI0BAHUS
CBOMCTB U3y4aeMbIX (UTYp.

3HAKOMHUTBCS C MICTOPUEN Pa3BUTHSI TEOMETPUU

15
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[TapajutennbHBIE TPSIMBIE, 14 [TapannenbHbIe DopMyIMPOBATH MOHATHE NAPAIUICIIBHBIX IPAMBIX,

CyMMa yTJIOB TPEYTOJIbHUKA IIPSAMBIC, UX CBOWCTBA. | HAXOAUTH MPAKTUYECKUE PUMEPBI.
Haxkpect nexamue, H3yuaTth CBOICTBA YIJIOB, 00pa30BaHHBIX MIPU MEPECEUCHUN
COOTBETCTBEHHEIE U napajuleNIbHbIX IPAMBIX cekyuiei. [lpoBoauts
OJHOCTOPOHHUE YIIIbI, | JA0KA3aTeJbCTBA [TAPAJUICIBHOCTH ABYX MNPSIMBIX C IIOMOIIBIO
00pa3oBaHHbIE YTJI0B, 00pa30BaHHBIX MPU NEPECEUECHUH ITUX MPSIMBIX
IIPU NIEPECCYCHUU TPETHEN MPSIMOM.
IapajuIeNIbHBIX BoeruncasTh CyMMy yIVIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
NPSIMBIX CEKYLIEH ). HaxoauTh yniciioBble U OyKBEHHbIEC 3HAYEHUS YTIIOB
[Ipu3nak B TEOMETPUYECKHUX 33]1a4aX C UCIIOJIb30BaHUEM TEOPEM
I1apajuIeIbHOCTH 0 CyMME€ YIJIOB TPEYI'OJIbHUKA U MHOTOYTOJIbHUKA.
NPSIMBIX YEpe3 3HAKOMHUTBCS C MCTOPHEN Pa3BUTHSI TE€OMETPUH
PaBEHCTBO PACCTOSTHUM
OT TOYEK OJHOU
PSIMOU 10 BTOPOM
MPSMO.
Cymma yrioB
TPEYTOJbHHUKA.
Bremnue yriibsl
TPEYTOJIbHUKA

OKpy>KHOCTb U KPYT. 14 OKpy»XHOCTb, Xopau | PopMyJHpPOBaATh ONpedeIeHUsI. OKPYKHOCTH, XOP/bI,

['eomeTprueckue
MMOCTPOCHUS

JIMaMeTp UX CBOMCTBA.
KacarennHas

K OKPYKHOCTH.
OKpy>XHOCTb,
BIIMICAHHAS B yTOJI.

MaMeTpa 1 KacaTeJIbHOU K OKpykHOcTU. U3yuaTh ux
CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEHKHU.
HccaenoBathb, B TOM YUCIIE HCIOJIB3YH HU(PPOBBIE
pecypcbl: OKPY’KHOCTh, BIUCAHHYIO B YTOJ; LIEHTP
OKPY>KHOCTH, BHUCAHHOM B yTOJ; pABEHCTBO OTPE3KOB

16
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[Tonsitue o I'MT,
MIPUMEHCHUE

B 3a7a4ax.
buccekrpuca n
CEepEIMHHBIN
NEPHEHIUKYJISIP
KaK FT€OMETPUYECKHUE
MeCTa TOYEK.
OKpy>KHOCTb,
ONMCaHHAs OKOJIO
TPEYTOJIbHUKA.
OKpyKHOCTB,
BIIMCAaHHAs

B TPEYTOJIbHUK.
[Ipocrenmme
3a7a4u

Ha IOCTPOEHHUE

KacaTeJIbHBIX.
Hcnoan3oBars MeToa ['MT 1y1d 1okazaTenbcTBa TEOPEM

0 TIepeceYeHUr OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpEAMHHBIX MEPICHAUKYISPOB K CTOPOHAM TPEYTOJbHUKA
¢ nomoupto ['MT.

OsBJianeBaTh NOHATHUAMM BIIMCAaHHON U OIMCAHHON
OKPYXHOCTEUN TPEYTOJbHUKA, HAXOAUTh LICHTPBI 3TUX
OKPYKHOCTEM.

PemiaTbs OCHOBHBIC 32124 HA MOCTPOEHME: YIJIa, PABHOTO
JTAHHOMY; CEpEIMHHOTO MEPIEHIUKYIISAPa JaHHOTO OTPE3KA;
MPAMOM, IPOXOISIIEN Yepe3 JaHHYIO TOUKY U
NEPHEHANKYJIIPHON TaHHOMN MPSAMOM; OMCCEKTPUCHI JTAHHOTO
yrJja; TPEyroJbHUKOB

10 Pa3JINYHBIM JIEMEHTAM.

3HAKOMUTBCS € UCTOPHEN PA3BUTHS T€OMETPUU

[ToBTOpEeHue, 000061IeHIE 4 [ToBTOpEHUE U PemaTh 3a1aum Ha TOBTOPEHUE, WIUTIOCTPUPYIOLINE CBS3U
3HAHUHI 000011IeHre OCHOBHBIX | MEXK]y pPa3IMUHbIMU YaCTSIMU Kypca
MOHATUU U METOJIOB
Kypca 7 Knacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOIT'PAMME

17
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8 KUIACC
HaunmenoBanue paznena | Komuuectso OcHOBHOE OCHOBHBIE BUJIBI IEATELHOCTH 00YUYarOIIUXCs
(TemnI) Kypca 4acoB cojiepKaHue

UeThIpEXyTrOJIbHUKN 12 [Tapannenorpamm, ero | M300pakaTb M HAXOAMTH HA YEPTEKAX
MPU3HAKU U CBOMCTBA. | YETHIPEXYTOJBHUKU Pa3HbIX BUJIOB U UX DJIEMEHTHI.
YacTHble cyyan ®opmMyIMpPOBaTh ONpPeAeJeHUs : NTapajieorpamma,
napajijieiorpaMMoB MpsMOYTOJIbHUKA, poM0a, KBajipaTta, Tpaneuuu, paBHOOOKO
(MpAMOYTOJIBHUK, Tpaneuuu, IpsIMOYroJIbHOM TparneiuH.
poMO, KBaapar), ux Jloka3bIBATh M UCIOJIB30BATH NIPU PelIeHUH 32124
NPU3HAKKU U CBOMCTBA. | MPU3HAKW M CBOMCTBA: Mapajuiesorpamma,
Tpaneuwus. MPSIMOYTOJIbHHUKA, poMOa, KBaJipaTa, Tpaneuu, paBHOOOKOM
PaBHoOOKas u Tpareuny, NpsIMOYTOJIbHON TPANELUN.
IPSIMOYTOJIbHAs IIpuMeHATH MeTO YIBOCHUS MEIMAHbI TPEYTOJIbHUKA.
Tpanenuu. Hcnonb3oBath UPPOBBIE PECYPCHI I UCCIIEI0BAHUS
Meton yaBoeHus CBOWCTB M3y4aeMbIX QUryp.
MEUaHBI. 3HAKOMHUTBCS C MICTOPHMEN Pa3BUTHSI TEOMETPUH
LenTpanbHas
CUMMETpHUs

Teopema Paneca u Teopema 15 Teopema Daneca n IIpoBOAUTH MOCTPOCHUSA C TIOMOLIBIO LIUPKYJIS U IMHEUKN

0 IPOINOPLUOHATIBHBIX
OTpe3Kax, NoJ00HbIE
TPEYTOJIbHUKN

TeopemMa

0 TIPOTIOPIIMOHATIHHBIX
OTpe3Kax.

Cpenusst TUHUS
TpeyroJbHUKA.

C ucnosnb3oBaHue Teopemsl daseca U TEOPEMBI

O IPOIOPLHUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MPOIIOPLUHUOHAIBHBINA OTPE3OK.

IIpoBoauTH 10KA3aTEJBCTBO TOTO, YTO MEAUAHBI
TPEYrOJIbHUKA IIEPECEKAIOTCS B OHOM TOUKE, U HAXOAUThH

18
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Tpanenus, e€ cpenHss
JIUHUSL.
[IponnopuroHanbHbIE
OTPE3KH.

LenTp macc

B TPEYTOJIbHUKE.
[TomoOHEIE
TPEYTroJbHUKU. Tpu
MpU3HaKa Mo 00us
TPEYTOJIbHUKOB.
[IpumeHenue
moxo0us

IPU peLICHUN
IPaKTUYECKUX 3a7a4

CBSI3b C IIEHTPOM Macc, HAXOAUTh OTHOIIICHHUE, B KOTOPOM
MEJIMaHbBI JSIATCS TOUYKOW UX IIePECeUSHUS.

Haxoanth mog00HbBIE TPEYTOJIBHUKN Ha TOTOBBIX YEPTEKAX
C YKa3aHHEM COOTBETCTBYIOIIUX IMPU3HAKOB TOI00MS.
PemaTh 3a1a4u Ha TOT00HBIE TPEYTOJIBHUKHU C TIOMOIIHIO
CaMOCTOSTEIILHOT'O MOCTPOSHHUS YePTEIKEH U HAX 0K ICHUS
MO00HBIX TPEYTOJILHUKOB.

IIpoBoauTH 10KA3aTENBCTBA C UCIIOJIL30BAaHUEM
MIPU3HAKOB MMOJI00USI.

Jloka3pIBaTh TP MPHU3HAKA 1000 TPEYTOJILHUKOB.
IIpuMeHSTH MMOTyYeHHBIC 3HAHUS MTPH PEIICHUN
rCOMETPUYCCKHUX 1 MPAKTHYCCKHUX 3a/1a4.

3HAKOMMTBCS € HCTOPHEH Pa3BUTHUS TCOMETPUHU

[Imomans. Haxoxnenue
MJIOIIAIEH TPEYTOJIbHUKOB
Y MHOTOYTOJIBHBIX (UTYP.
[Tnomanu mogoOHBIX hUryp

14

CsoiicTBa romaaei
r€OMETPUYECKUX
duryp.

DopmyJibl

JUIS TTOIATH
TPEYTroJIbHUKA,
napasuiesorpaMmma,
Tpanenuu.
Brruncnenue
IJIOIIAZIEN CIIOKHBIX

duryp.

OgiageBaTh NEPBUYHBIMU NPEACTABICHUAMH 00 0011IeH
TEOpHH IIoMmaau (Mephl), (pOPMYJIUPOBATH CBOMCTBA
TUIOIIA/TU, BBISICHATD WX HAIJISIHBIM CMBICIL.

BoiBoauTh GOpPMYIIBI IUIOMIAM TapaIeIorpaMMma,
TPEYroJbHUKA, TPAEUH U3 GOpPMYJIbI IIJIOLIAAN
MPSAMOYTOJIbHHKA (KBaJIpaTa).

BbiBoauTh ()OpMYJIBI IIOMAAH BBITYKIOIO
YEeTBIPEXYTOJIbHUKA YePE3 AUATOHAIU U YIOJl MEX1y HUMH.
HaxomnTse momaay guryp, n300paxEHHbIX Ha KIETYaTON
OyMmare, HCIOJIB30BATh pa30OueHue pUrypsl Ha 4acTu U
JOCTpauBaHUE.

19
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[Tnomanu puryp

Ha KJIeT4aToi Oymare.
[Tnomamy mo100HBIX
uryp.

3agaun

C IPAKTUICCKUM
COJIEpKAHUEM.
Pemenue 3anau

C TIOMOIIILI0 METOIa
BCIIOMOTaTEIIbHON
TUIOTIATA

Pa30upaTh npuMepbl UCIIOJIb30BaHUS BCIIOMOTaTSIbHON
TJIOTAIH IS PEIICHHS TEOMETPUIECKUX 3a/1a4.
HaxoauTs momaau nogoOHbIX GUryp.

BoIuucasaTh TUIoMaan pa3IndHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3aa4M Ha IUIONIAIb C TPAKTUYSCKUM
coJiepKaHuEeM

Teopema Iludaropa u
HavaJjia TPUrOHOMETPUN

10

Teopema ITudaropa, u
€€ MPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUYECKUX
byHKIMI ocTporo
yTJia PSMOYTOIBHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUIECKUE
COOTHOIIEHUS

B IIPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUYECKOE
TOXJIECTBO

Joka3biBaTh Teopemy [ludaropa, ucnoap3oBarTh e¢

B MIPAKTUYECKHUX BBIYUCIICHUSX.

DopMyJIMpPOBaTh ONPEIEICHNUS] TPUTOHOMETPUIECKUX
(yHKIMIA OCTPOro yria, NPOBEPATh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKUE COOTHOLIEHUS

B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBath COOTHOIICHUS MEKY CTOPOHAMH B
MIPSAMOYTOJIBHBIX TPEYTOJIBHUKAX C yriiamu B 45° u 45°; 30°
u 60°.

Hcnoan3oBath GopMyIibl TPUBEAEHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIAECTBO ISl HAXOXKICHHUS
COOTHOIIEHUI MEXy TPUTOHOMETPUUYECKUMH (PYHKIIUIMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHsATH NOyYEHHbIE 3HAHUS U YMEHUS IPU PELICHUU
IIPAaKTUYECKUX 3aa4.

3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHS T€OMETPHUU
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YTIbl B OKPY>KHOCTH.
BnucanHbie 1 onmMcaHHbBIC
YEThIPEXYTOJbHUKH.
KacarennHbie

K OKpy>kHOCTH. Kacanue
OKPYKHOCTEHN

13

Bnucanubie u
LEHTPaJIbHBIE YIJIbI,
YIOJI MEXTY
KacaTeJIbHOM U
XOpAOH.

Yriasl MEXIY
XOopJaaMu U
CEeKYIIMMHM.
Brnucannbie u
OINMMCaHHbBIC
YETHIPEXYTOJIBHUKH,
UX MIPU3HAKHU U
CBOMCTBA.
[IpumeHenune 3tux
CBOMCTB

MIpU PEIICHUN
F€OMETPUUECKHUX
3ajJa4.

BzaumHuoe
pacnoIOKEHUE JBYX
OKPY>KHOCTEH, 0011IHe
KacaTeJbHbIC.
Kacanne
OKPY>KHOCTEHU

DopMyJTHPOBATH OCHOBHBIE OIIPEIEICHUS, CBA3aHHbBIC

C yIJIaMH B Kpyre (BIMCAHHBIN yroJ, HEHTPaJIbHbIA yro).
HaxoauTh BIMCaHHBIE YTJIbI, ONUPAOIIKMECS HA OJTHY IYyTY,
BBIYHMCJIATH YIJIBI C IOMOLIBIO TEOPEMBI O BIIMCAHHBIX
yIJIaX, TEOPEMBI O BIIMCAHHOM YE€THIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAJIbHOM YTJIE.

HccnenoBathb, B TOM UKCIE C TOMOLIBIO HU(PPOBBIX
pPECypCoOB, BIIMCAHHBIE M OITMCAHHBIE YETBIPEXYTOJIBHUKH,
BBIBOJMTH X CBOWCTBA U NPU3HAKHU.

Hcnonb30BaTh 3TH CBOMCTBA Y IIPU3HAKY IIPU PELICHUN
3a1a4y

21
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[ToBTOpEeHME, 0000IIICHNE 4 IToBTOpEHUE Pemiats 3a1a4mn Ha TOBTOPEHUE, UIUTIOCTPUPYIOIINE CBSA3U
3HAaHUU OCHOBHBIX IIOHATUM U | MEX]y pa3IUYHBIMU YaCTSIMHU Kypca
METOJI0B KypcoB 7 U 8
KJIaCCOB, 0000IIIEeHHE
3HaHUU
OBIIEE KOJIMYECTBO 68
UACOB I10 [TPOT'PAMME
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9 KJIACC
HaumenoBanue pazaena | KommuectBo OcHoBHOE OCHOBHBIE BUJIBI JEATEILHOCTA 00YUYarOIINXCS
(TemnI) Kypca 4acoB CoJIepKaHue

Tpuronomerpusi. Teopemsl 16 Onpenenenue D®opMYyJUPOBATH ONPeaeTeHUsI TPUTOHOMETPUUECKUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKITHI TYIIBIX U IPSMBIX YTJIOB.

Pelnienue TpeyroibHUKOB ¢dyskui yriios ot 0° | BeIBOAMTHL TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmyisl (c pamrycoM OMMCAHHOM OKPY>KHOCTH).
IIPUBE/ICHHS. BoeiBoauTs ¢popmyJibl 15l BBIYUCJICHUS IJIOIIAACH
TeopeMa KOCHUHYCOB, C HCITOJIB30BAHUEM TEOPEM TPUTOHOMETPHUH ((bopMyJIa
TeopeMa CHHYCOB. TJIONIAIA TPEYTOJIbHUKA YEPE3 IBE€ CTOPOHBI M YTOJ MEKTY
PerieHue HUMH, (opMyJia IJIOIIAJN YETHIPEXYTOIBHUKA YepPe3 €ro
TPEYTrOJIbHUKOB. AUAroHaJiu U yroja MCxay HHMI/I)
I[TpakTHdeckoe Pemiats TpeyrosbHUKH.
IIPUMEHEHNE Pemartnb IMPAKTUYCCKHC 3a1a491, CBOIANINCCS
TI0Ka3aHHBIX TEOPEM K HaXO0XXJICHUIO Pa3JIMYHBIX 2JIEMEHTOB TPEYTOJIbHUKA

[IpeoOpazoBanue mogo0us. 10 [TousiTue OcBauBaTh NOHATHE TIPEOOPA3OBAHUS TTOTOOMS.

MeTpuueckue
COOTHOLLICHUS
B OKPYKHOCTH

0 IpeoOpa3oBaHUU
10J100MSI.
COOTBETCTBECHHBIC
2JIEMEHTBI IOJOOHBIX
uryp.

Teopema

O MPOU3BEICHUHN
OTPE3KOB XOP,
Teopema

HccaenoBath OTHOIIEHHE TUHEHHBIX 3JIEMEHTOB (DUTYP
py peoOpa3oBaHUU MOT00US.

Haxoauts npuMepsl o001 B OKpY Karolien
NENCTBUTEINBHOCTH.

BBIBOAMTH METPUUECKHE COOTHOLICHUS MEXIy OTPE3KaMu
XOp/I, CEKYILIHUX U KACAaTENbHBIX C HCIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJbHUKOB.

Pemars reomeTprueckue 3a1a4u U 3a1a41 U3 pEATbHOM
’KU3HU C UCIOJIb30BAHUEM MOIOOHBIX TPEYTOJIbHUKOB
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O TIPOU3BEJCHUMN
OTPE3KOB CEKYIIHUX,
Teopema O KBaJpare
KacaTeJIbHOM.
[Ipumenenune

B PEILICHUU
reOMETPUUYECKUX
3ajJau

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHHE
Y BBIYUTAHUE
BEKTOPOB,
YMHOKEHUE BEKTOPA
Ha YUCJIO.
Du3nyecKu u
reOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue Bekropa
10 AByM
HEKOJUTMHEAPHBIM
BEKTOpPaM.
Koopaunatsl
BEKTOpA.

CxanspHoe
IIPOU3BEICHUE
BEKTOPOB, €TO

Hcnoab30BaTh BEKTOPHI KaK HAIIPaBJIEHHBIE OTPE3KH,
HCCJIeI0BATh TEOMETPUUYECKH (ITepeMElIeHUE) U
(u3nueckuil (Cuiia) CMbICIIBI BEKTOPOB.

3HaTh onpeeseHusi CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOpa Ha YUCJIO0, MCCAEA0BATH
reOMETPUUECKUN U PU3NUECKUI CMBICIIBI TUX OTIeparHii.
PemaTh reomeTpuyeckue 3aa4u ¢ UCIOJIb30BAaHUEM
BEKTOPOB.

PackiiaapiBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnonb30BaTh CKAIIPHOE IPOU3BEIACHUE BEKTOPOB,
BBIBOJMTH €I0 OCHOBHBIE CBOMCTBA.

BbI4uCJIATH CYMMY, pPa3HOCTb U CKAJIIPHOE ITPOU3BEICHUE
BEKTOPOB B KOOpJMHATAX.

IIpuMeHsATh CKAIIPHOE TPOU3BEICHUE IS HAXOXKACHUS
JUIVH U YTJIOB
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MPUMEHEHHE
JUISL HAX 0K ICHUS
JUTUH U YTJIOB.
Pemenue 3amau

C ITOMOILIBIO BEKTOPOB.
IIpumeHeHune BEKTOpOB

IJISL peLIeHus 3a1a4
buzuku

JlexapTOBBI KOOPAMHATEI
Ha IUIOCKOCTHU

JlekapToBbI
KOOpJMHATHI TOUEK
Ha TJIOCKOCTH.

YpaBHEHUE IPSIMOU.

YpaBHeHne
OKPY>KHOCTH.
Koopaunats! Touek
IIEPECEUCHUS
OKPYXHOCTH U
MIPAMOM.

Meton koopauHAT
IIPU PELIEHUN
r€OMETPUYECKHUX

3aJia4, IMPaKTHUICCKHUX

3a1a4

OcBauBaTh NOHATHE IPSIMOYTOJIBLHON CUCTEMBI
KOOPAUHAT, AEKAPTOBBIX KOOPIAUHAT TOYKH.

BeiBOAUTH YpaBHEHUE NPSAMOU U OKPYKHOCTH. Bo1iesiTh
ITOJIHBIM KBaJApaT JAJI1 HaXO0KJIEHUS LIEHTpa U paauyca
OKPY>XKHOCTHU 110 €€ YPAaBHEHUIO.

Pemiath 3a1a4M Ha HaX0XKICHUE TOUYEK NIEPECECUECHUS
IPSAMBIX U OKPY’KHOCTEW C MOMOILBIO METOAA KOOPIUHAT.
Hcnoab30BaTh CBOWCTBA YIIIOBOTO KO3 GUIIMEHTA TIPSIMOIA
IIPU PELIEHUU 3a/1a4, ISl ONPENEIICHHS PACTIOJIOKEHUS
IPSIMOM.

IIpMeHATH KOOPAMHATHI IIPU PELICHUN T€OMETPUYECKUX U
IIPAKTUYECKUX 3aa4, JJIsl IOCTPOCHUS] MaTEMATUYECKUX
MOJIEJIEN pealbHBIX 33/1a4 («METOJ KOOPJIUHATY).
IMoab30BaThLCA 1151 TOCTPOCHUS U UCCIICIOBAHUI

U pPOBBIMU pecypcamu.

3HAKOMHUTBCS C MICTOPHMEN Pa3BUTHSI TEOMETPUH
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[IpaBunbHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKPY>KHOCTH U
MJI0IIAb KpyTa.
Brruncienue miomaaein

[IpaBunbHBIE
MHOTOYTOJIbHUKHU.
Yucno nt. Jlnvna
OKPYXHOCTH, TyTH
OKPYXKHOCTH.
Pagnannas mepa
yria.

[Inomane kpyra,
CEKTOpa, CETMEHTA

®opMyIMPOBaTh ONPEICIICHUE PABUIIBHBIX
MHOI'OyTOJIbHUKOB, HAXOAMTh UX 3JIEMEHTHI.
ITo1b30BaTHLCSl TOHATUEM JIMHBI OKPY’KHOCTH, BBEIEHHBIM
C IIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONpele/IATh
YUCJIO T, JUVIMHY IyTH U PaJMaHHYI0 MEpY yria.
IIpoBoauTH MEpexoa OT paaHHOW MEPHI yria

K I'paJyCHOI 1 Ha00OPOT.

OmnpeaesasaTs roniaas Kpyra.

BeiBoauTth ¢opMyJibl (B rpaJyCHON U paJuaHHON MEpE)
JUTSL IJTUH J1yT, IUTOIIA/IEd CEKTOPOB U CETMEHTOB.
BoruncasaTs miomaay GUryp, BKIIOYAIOMINX JIEMEHTbI
OKPYKHOCTH (Kpyra).

Haxoaurtsb noniaay B 3a1a4ax peaibHON KU3HU

I[BI/I}KCHI/IH IIJTIOCKOCTH

ITonsATHE O IBUXKEHUN
IIJIOCKOCTH.
[TapannensHbIi
MEPEHOC, TOBOPOT
IIpumenenue

IIPY pELICHUU 3a7a4

Pa30uparte npumepsl, WITIOCTPUPYIOIIHAE TOHATHS
JBHKCHUS.

DopMyJTHPOBATH ONIPEIEICHNUS TapaJUIENBHOTO IIEPEHOCA,
II0BOPOTa U OCEBOM CUMMETPHUH. BBIBOAUTH MX CBOMCTBA,
HAXOJUTH HENOJABUKHBIE TOUKHU.

HaxoauTthb 1EeHTPHI 1 OCH CUMMETPHIA TPOCTEHIINX QUTyp.
IIpuMeHsATh IMapauIeabHbIi NEPEHOC U CUMMETPUIO IIPU
pEIICHNN TeOMETPUYECKUX 3a7a4 (pa3doupaTh MPUMEPHI).
Hcnonb30BaTh I TOCTPOECHUS U UCCIEN0BAHNUN

nr(ppoBbIE pecypChl

[ToBTOpEHue, 00001ICHHE,
cuCTeMaTu3alMs 3HaHUM

[ToBTOpEHUE
OCHOBHBIX ITOHATUU U

OnepupoBaTh NOHATHAMM: (QUTYypa, TOUKA, IPSIMast, yroJl,
MHOTOYTOJIbHUK, PABHOOEIPEHHBINA M pABHOCTOPOHHUI
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METOJI0B KypcoB 7-9
KJ1accoB, 0000111eH1E
Y CHCTEMaTU3aIus
3HAHUM.
IIpocrenmue
r€OMETPUYECKHE
(burypsl u ux
cBoricTBa. M3mepenune
r€OMETPUUECKUX
BEJIMYMH.
TpeyroapHuKw.
[TapamiensHbie 1
MEPIEHIUKYJIIPHBIE
MpsIMBIE.
OKpY»HOCTb U KPYT.
I'eomerpuueckue
TOCTPOEHHUS. Y TJIbI
B OKPYKHOCTH.
Brincanneie u
OIMCaHHBIE
OKPY>KHOCTH
MHOI'OYT'OJIBHUKOB.
[Ipsimast u
OKPY>KHOCTb.
YeThIpEXYTrONbHUKMY.
Brincanneie

TPEYTOJbHUKHU, PSIMOYTOJIbHBIN TPEYTOJbHUK, MEUAHA,
OMCCeKTprca M BbICOTa TPEYTOJIbHUKA, MapalJIeIOTPaMM,
pOMO, MPSIMOYTOJILHUK, KBAJIpaT, Tpamnelus; OKPy>KHOCTb,
KacarelibHas; paBeHCTBO U nojodue duryp,
TPEYTOJIbHUKOB; MTAPAJUIEIbHOCTD U TIEPIIEHINKYJISIPHOCTh
MPSAMBIX, YTOJI MEXIY MPAMBIMUA, CHMMETPHSI OTHOCUTEIIHHO
TOYKHU U TIPAMOM; JJIMHA, pACCTOSIHUAE, BEJIMYMHA yTJIa,
TUIOIIA/Ab, IEPUMETP.

HUcnoab3oBath GopmyJibl: IEPUMETPA U TLIOLIAIN
MHOTOYTOJIbHUKOB, JNTMHBI OKPY>KHOCTH U TUIOIIAAN KPyra,
00bEMa NPsIMOYTOJILHOTO Napalieenumea.
OnepupoBaTh NOHATUAMU: NIPSIMOYTOJIbHASI CUCTEMA
KOOpJIUHAT, BEKTOP; UCIO0Jb30BATh 3TH MTOHITUS JIJIA
MPEJICTABICHUS JAHHBIX U PEIICHUS 33/1a4, B TOM YHCJIE

U3 IPyTUX YUEOHBIX MPEIMETOB.

Pemiates 3apa4u Ha TOBTOPEHUE OCHOBHBIX MOHSTH,
WJUTIOCTPALIAIO CBS3EM MEXKy pa3IMUHbIMU YacTAMH Kypca.
Bou10upaTs MeToj 1715 peLICHUs 3a0a4u.

Pemiathb 3aga4u 13 NOBCEIHEBHON KU3HU
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Y OTIMCaHHbIC
YETBIPEXYTOJILHUKH.
Teopema Iudaropa u
Havaja
TPUTOHOMETPUH.
Pemenune oOmmx
TPEYTOJbHUKOB.
IIpaBusnbHbIE
MHOT'OYTOJIbHUKH.
IIpeoOpazoBanms
MIJIOCKOCTH.
JIBmwxenus. [lomoOue.
Cummerpusi.
Imomans.
Brruucnenue
romanent. [ monaaun
MOo00HBIX GUTYP.
JlexapToBbI
KOOPJAMHATHI Ha
IIJIOCKOCTH.

BekTopsl

Ha MJIOCKOCTHU

OBUIEE KOJIMYECTBO
YACOB I10 ITPOT PAMME

68
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» B 7-9 KIIACCAX

INOACHUTEJIBHAA 3AIIMCKA

B coBpeMeHHOM 1IMGPOBOM MHpE BEPOSITHOCTh W CTATUCTUKA MPUOOpETAIOT BCE
OO0JIBIIYIO 3HAYMMOCTh, KaK C TOYKU 3PEHUSI MPAKTUYECKUX MPUIIOKEHUH, TaK U UX POJIU
B 00pa3oBaHUU, HEOOXOIUMOM KaXKI0MY YeoBeKy. Bo3pacraeT uucino npodeccuid, mpu
OBJIAJICHUH KOTOPBIMU TpeOyeTcst Xopolias 6a30Bas MOJAr0TOBKA B 00J1aCTH BEPOSATHOCTH
Y CTATUCTUKHU, TaKasi MOJIrOTOBKA BayKHA JIJIs IPOIOJKEHUS 00pa30BaHMsI ]IS Y CTICIITHOM
poecCHOHAIEHON Kapbephl.

Kaxx11p1i1 4esioBeK MOCTOSIHHO TPUHUMAET PEIIeHHs] HA OCHOBE UMEIOLIUXCS Y HETO
JTaHHBIX. A JJi1 0OOOCHOBAaHHOTO MPUHATHS PEUICHHsS] B YCIOBUSAX HEAOCTaTKa WIIU
n30bITKa HWHGOPMAIMM HEOOXOJUMO B TOM UHCIE XOpOIIo Cc(HOpMUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBILLUICHHE.

NMeHHO T03TOMY OCTpPO BCTaia HEOOXOAUMOCTH CHOPMHUPOBATH Yy O0YUAIOIIUXCS
(GYHKIMOHAJIBHYI0 TPaMOTHOCTb, BKJIIOYAIOLIYI0 B c€0sl B KauyeCTBE HEOThEMJIEMOM
COCTaBJISIFOILIECH yMEHUE BOCIPUHUMATh M KPUTUYECKH aHAIM3UPOBATh MH(OpMAIIHIO,
MPEACTABICHHYIO B PA3JIMYHbIX (POpMax, MOHMMATh BEPOSATHOCTHBIN XapaKTep MHOTHX
peanbHBIX MPOLECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIE
pacyETHI.

3HaKOMCTBO B Y4Y€OHOM Kypce€ C OCHOBHBIMH MpPHHIMIAMH cOOpa, aHajau3a H
Npe/CTaBICHUST JaHHBIX W3 pPa3IUyHbIX cdep JKUM3HM oOIIecTBa W rocylapcTBa
npuoOmaer oOydalmuxcd K OOIIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKM pPA3BUBACT HAaBBIKM OpraHU3alMK Mepedopa W MojAcu€Tra 4YucIia
BapHaHTOB, B TOM YMCJIE€ B NPUKIATHBIX 3ajadyaX. 3HAKOMCTBO C OCHOBAaMHU TEOPHHU
rpadoB co37aéT MaTeMaTudyeckul GyHaaMeHT uisi (OPMUPOBAHUS KOMIIETECHIIMIIB
obnmactu uHPOpMATUKH W HUPPOBBIX TexHOJOTWHA. [Ipy W3yYeHUW CTAaTUCTUKU U
BEPOSITHOCTH O0OOTallaloTCsl MPECTaBICHUS OOYyYAIOMIMXCS O COBPEMEHHON KapTHHE
MHpa U METOJIaX €ro MCCIeI0BaHus, (POPMUPYETCS MOHUMAHUE POJIM CTATUCTHKU Kak
UCTOYHUKA COIMAJIBHO 3HAUMMOM HWHGOpMAlMUM U  3aKJIAJbIBAIOTCSI  OCHOBBI
BEPOSITHOCTHOI'O MBIIILJICHUS.

B cooTBercTBUUM C JaHHBIMHU LEISMU B CTPYKTYpe IpPOrpaMMbl yuyeOHOIo Kypca
«BeposTHOCT U CTATUCTHKA» OCHOBHOI'O 001IEro 00pa3oBaHUs BbIJIEICHBI CIETYIOIINE
coJiepkaTenbHO-MeToAnueckue JuHuU: «lIpencTaBieHrne MaHHBIX W ONUCATeNbHas
CTaTUCTHKa», «BeposTHOCTHY, «DIeMEHThl KOMOMHATOPUKNY, «BBeneHHe B TEOPHUIO
rpadoBy.

Copnepxxanune nuaun «lIpencraBieHne AaHHBIX M ONMCATENbHAs CTATUCTHUKA»
CIIY’KUT OCHOBOMW JiJIsi (POPMHUPOBAHUSI HABBIKOB pabOThl ¢ MHGOpPMAIIME: OT YTEHUS U
UHTEpHpeTauu WHGOpMAIMU, TMPEACTaBICHHON B TalnuIax, Ha JauarpamMmax u
rpadukax, 10 cOopa, IpPeACTABICHUS U aHAJIN3a JAHHBIX C UCHOJb30BaHUEM
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CTATUCTUYECKUX XapaKTEPUCTHK CpPEJHUX MU pacceuBaHus. Pabortas ¢ JaHHBIMU,
oOydJaroruecsi yd4aTcsi CUMTBIBATh M HWHTEPIPETHUPOBATH JaHHBIC, BBIJIBUTATH,
apryMEHTHPOBATh U KPUTUKOBATH MIPOCTEUIIINE TUIIOTE3bI, PA3MBIIUIATH HaJ (PAKTOpaMU,
BBI3BIBAIOIIMMH W3MEHUYMBOCTh, W OLICHHBAaTh MX BIMSIHUE HAa pPAacCMaTpUBACMbIC
BEJIMYMHBI U MIPOIIECCHI.

NHTynTHBHOE TIPENCTABIEHUE O CIYYalHOM W3MEHYHUBOCTH, WCCIICIOBAHUE
3aKOHOMEPHOCTEN M TEHACHLNUNW CTAHOBUTCS MOTHMBUPYIOIIEH OCHOBOW ISl U3YYECHUS
TEOPHUU BEPOSATHOCTEH. bolbilioe 3HaUueHNnEe UMEIOT TPAKTUYECKUE 3aJaHNs, B YaCTHOCTH
OTIBITHI C KJIACCUYECKUMHM BEPOSITHOCTHBIMU MOJICIISIMU.

[TonsiTHe BEpOATHOCTH BBOJUTCS KaK Mepa MpaBaomno00us CIIy4aitHOTO COOBITHS.
[Ipu n3ydyeHun yueOHOTro Kypca 00ydaroniuecs 3HaKOMATCS ¢ MPOCTEUIIMMU METOIaMU
BBIYUCJICHUS BEPOSITHOCTEH B CIy4alHBIX 5SKCIEPUMEHTaX C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMUA HMCXOJIaMU, BEPOSITHOCTHBIMU 3aKOHAMHM, TMO3BOJISIONIMMU CTaBUTh U
pemath Oojiee CIOXKHBIC 3a7aul. B yueOHbIN Kypc BXOJST HadaJbHbIC MPEICTABICHUS
0 CIIy4allHbIX BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYLIECTBIISIETCS 3HAKOMCTBO OOYYarOIIUXCSC
MHOXKECTBAMU M OCHOBHBIMHU OIl€pallUsIMU HAJl MHOKECTBAMH, PACCMaTpPUBAIOTCS
IpUMEpbl MNPUMEHEHHUsI I PEUIeHUs 3aJad, a TaKKe HCIOJIb30BaHUS B JIPYTHX
MaTeMaTHYECKUX Kypcax U y4eOHBIX ITpeaMeTax.

B 7-9 xnaccax uzyuaetcsi yueOHbIM Kypc « BeposSTHOCTB U CTaTUCTHKAY, B KOTOPBIN
BXOAAT pazzaensl: «lIpeacTaBieHne JaHHBIX U OMUCATENbHAS CTAaTUCTUKAY,
«BepoarHocThy», «DIeMEeHTbl KOMOMHATOPUKWY, « BBenenue B Teoputo rpadoy.

OO0miee 4MCIO YacoB, PEKOMEHJIOBAHHBIX JUIsI M3y4YeHUs Y4eOHOro Kypca
«BepositTHOCTh M cTatucTHKa», — 102 vaca: B 7 kimacce — 34 yaca (1 yac B Hexemo),
B 8 kiacce — 34 yaca (1 yac B Heento), B 9 kinacce — 34 yaca (1 yac B Hezeno).

COJEPKAHUE OBYUYEHUA
7 KIIACC

[IpencraBienne AaHHBIX B BHAE TaOnWll, AuarpamMm, rpaduxoB. 3amoyiHeHUE
Ta0JHI], YTCHUE W MOCTPOCHHE AUArpaMM (CTOJOMKOBBIX (CTOIOYATHIX) M KPYTOBBIX).
UreHnue rpadukoB peanbHBIX MpoueccoB. M3pneduenne nHpopmanuu u3 guarpamm u
TaOJINII, UCTIOIB30BAHUE U UHTEPIIPETAIIHS TaHHBIX.

OnucarenpHasi CTaTHCTUKA: CpeaHee apudMeThdeckoe, MeuaHa, pa3Max,
HanOoJIblIIee M HAMMEHBIIIee 3HAaUeHHUsI Ha0opa YMCIIOBBIX NaHHBIX. [Ipumeps! ciayyaitHoH
WU3MEHYHMBOCTH.

CrydaifHpIN SKCTIEPUMEHT (OTBIT) U CIydaiiHOe coObITHE. BeposTHOCTH U yacToTa.
Posb MaJloBEpOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOE U B OOIIECTBE.
MoHeTa u urpanapHast KOCTb B TEOPUU BEPOSATHOCTEM.

I'pad, Bepimna, pedbpo. Crenenp BepuiuHbl. Yucno pédep u cymmapHasi CTENEHb
BepiuH. [Ipencrasnenue o cBszHoctH rpada. Lenu u mukist. [lytu B rpadax. O6xoxq
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rpada (siinepoB nyTh). IlpeacraBnenne o0 opueHTUpOBaHHOM Tpade. Pemienue 3amau
C TIOMOIII0 TPadoB.

8 KIIACC

[IpencraBienne JaHHBIX B BUAE TaOIMII, JUarpamm, rpadukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, MOJAMHOKECTBO. Onepayy HaJ MHOKECTBAMMU:
o0ObeMHEHUE, IepeceueHue, nonojgHeHue. CBOICTBa omepanuil HajJ MHOMXECTBaMMU:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIPENEIIUTENIBHOE, BKIKOYeHus. Vcnonb3oBanne
rpapuueckoro MpeACTaBICHUS MHOXECTB JUIsl ONUCAHMS pPEAJbHBIX IPOLECCOB U
SIBJICHUM, ITPU PEILICHUHU 3a1a4.

N3mepenne paccenBaHus JAaHHBIX. Jlucrepcuss M CTaHZAPTHOE OTKJIOHEHME
YHCJIOBBIX HA0OPOB. JlnarpamMmMa paccenBaHusl.

OneMeHTapHbIe COOBITUS ciydyaiiHoro omnbiTa. CiyyaiiHble coObITHS. BeposTHOCTH
coObITui. OMBITHI C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU. CiydalHbI
BbIOOp. CBs3b MEXIYy MAJOBEPOSTHBIMU U NPAKTUYECKH JOCTOBEPHBIMH COOBITUAMHU
B IIpUpPO/IEe, OOIIECTBE U HAayKe.

JepeBo. CBoNCTBa J1€pEBBEB: €IUHCTBEHHOCTh ITyTH, CYIIECTBOBAHHME BUCSYEH
BEPIMHBI, CBSI3b MEXAY YHMCIOM BEepUIMH M yucioM pédep. [IpaBuno ymHOXKEHHS.
Pemenue 3ana4 ¢ nomolsko rpagos.

[IpotuBonosnoxueie coObITus. Huarpamma Ditnepa. O0beTuHEHNE U TIepecedeHHe
coOpiTuii. HecoBMecTHbie coObiTHs. DOpMysa CIOXKEHHUS BEpOSTHOCTEH. Y CiIOBHas
BepOsATHOCTh. [IpaBuno ymHoxkeHus. HeszaBucumbie coObiTHs. IlpeacraBienue
JKCIIEpUMEHTa B BHJE JepeBa. PelleHWe 3ajad Ha HaXO0XKACHUE BEPOSATHOCTEN
C IOMOIIBIO JIEpEBA CIIYUYAMHOTO SKCIIEPUMEHTA, AUarpaMMm Juiiepa.

9 KJIACC

[IpencraBnenre MaHHBIX B BUAE TaOMWIl, quarpamMm, rpadyKoB, HHTEPIIPETAIUS
JMaHHBIX. YTeHre U MoCTpoeHKEe TaOIuIl, TUarpaMm, rpaguKoB MO peagbHbIM JIaHHBIM.

[TepectanoBku u ¢aktopuan. CodeTaHUs W YUCIO COUYETaHWUU. TpPEyroJbHHUK
[Tackans. Pemenue 3amau ¢ uCroab30BaHUEM KOMOUHATOPUKH.

['eomerpuyeckas BepossTHOCTb. Cily4ailHblii BBIOOp TOYKH U3 (QUIYpHI HA
ILUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Hcnpertanne. Ycenex u Heyaada. Cepust ucnbITaHUE 10 nepBoro ycmnexa. Cepus
ucnbiTanuit bepuyu. BeposatHocTr coObITHH B cepuu UCTIBITAaHUN bepHyuin.

CiyyaiiHass BeJIMYMHA UM PACIpelesICHuE BEpOATHOCTEH. MaremMaThudeckoe
oXxujanue u aucriepcus. [IpumMepbl MaTEMAaTUYECKOTO OXKHMAAHUS KaK TEOPETUUECKOTO
CpPEIHEr0 3HAYEHUS BEIIMYMHBI. MaTeMaTUueCKOe OKUAAHUE U JIUCIIEPCUS CIIyYalHOU
BEJIMYUHBI «YHCJIO YCIEXOB B CEPUU UCTIIBITAHUN bepHyILm.

[TonsiTre o 3akoHe OobIINMX yucell. M3MepeHne BeposITHOCTEN C MOMOIIBIO YaCTOT.
Ponb 1 3HaueHune 3akoHa OOJBIINX YUCEN B TPUPOE U OOILECTBE.
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HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yJNbTaTHl OCBOEHHUS TNPOTPAMMBI YyUE€OHOTO Kypca K KOHILY
oOyueHus B 7 KJjacce:

Yurate wuHOpMaLMIO, TNPEICTaBICHHYI0 B Tabnuuax, Ha JuarpaMmax,
NPECTABIIAT JaHHBIE B BUJIE TA0JHULl, CTPOUTH JUArpamMmbl (CTOJIOUKOBBIE (CTOJI0UYATHIE)
Y KpYroBbI€) 10 MacCUBaM 3Ha4Y€HUH.

OnucelBaTh U UHTEPIPETUPOBATH PEaIbHbIC YMCIIOBBIE IaHHbIE, IPEICTaBICHHBIE
B TaOnuIlax, Ha [UarpaMMmax, rpadukax.

Hcnonb30BaTh A1 ONUCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKH: CPEIHEE
apudmernueckoe, MeuaHa, HanOOJbIlIee U HAMMEHbIIIEe 3HAUCHUS, Pa3Max.

HmeTs npescTaBieHue O CiyyailHOM U3MEHUYMBOCTH Ha IPUMEPAX LIEH, PU3NYECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEACTABICHUE O CTATUCTUYECKOU
YCTOMYUBOCTH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHS MPOTpaMMbl y4yeOHOTo Kypca K KOHILY
oOyueHus B 8 kiacce:

N3BnekaTs u mpeoOpa3oBbIBaTh WH(POPMAIIMIO, MPEICTABICHHYIO B BUE TaOJUII,
nuarpaMm, TpauKoB, IPEICTABIATH JaHHBIC B BUJIEC TA0JIUII, TUarpamMm, rpad)uKoB.

OnuchIBaTh IaHHBIE C MOMOIIBIO CTATUCTUYECKUX MMOKA3aTeNIe: CpeTHUX 3HAaUCHU N
U Mep paccerBaHus (pa3max, IUCIIEPCHs U CTaHJAPTHOE OTKJIOHECHUE).

HaxoauTe 49acTOTHI YHCIOBBIX 3HAYEHWH M YaCTOTHI COOBITHM, B TOM YHCJE II0
pe3yJibTaTaMm U3MepeHul 1 HaOII0ACHUH.

Haxonuth BEpOSTHOCTH CIy4allHBIX COOBITHI B OIBITAX, 3HAs BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUI, B TOM YHUCJIE B ONBITAX C PABHOBO3MOXKHBIMHU JIEMEHTAPHBIMU
COOBITHSIMH.

Ucnonb3oBath rpaduueckdue MOJEIU: JEPEBO CIYUYaHOTO HKCIEPUMEHTA,
JIarpaMmbl Ditsiepa, 4ucioBas mpsmMasi.

OnepupoBath MNOHITUAMU: MHOKECTBO, IOJIMHOXECTBO, BHITIOJIHATH ONEpaIlMy Hal
MHO>KECTBaMU: OOBEAUHEHUE, IEPECEUCHHE, JIOMOJIHEHUEe, MEePEeUUCIATh SJIEMEHTHI
MHOKECTB, IPUMEHSITh CBOMCTBA MHOKECTB.

Ucnonb3oBath rpadguyeckoe npeacTaBIeHUEe MHOXKECTB U CBSI3e MEX]1y HUMU JIJIs
OTMCaHUS MPOLIECCOB U SBJICHUHN, B TOM YKCJIC IIPU PEIICHUH 3a/1a4 U3 JPYTUX YIEOHBIX
MPEIMETOB U KyPCOB.

[IpeameTHBIE pE3yJbTaTHl OCBOSHHUS TNPOTPAMMBI Y4E€OHOTO Kypca K KOHILY
oOyueHus B 9 kjacce:

W3Bnekate u mpeoOpa3oBeIBaTh WH(DOpPMAINIO, MPEICTABICHHYIO B Pa3JIMYHBIX
UCTOYHUKAX B BHJE TaONWIl, auarpamMM, rpaduKoB, MPEACTABIATH JaHHBIE B BHUJIE
Ta0JIuUII, JUarpamMmm, rpauKoB.
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Pemate 3amaun  OpraHuM3OBaHHBIM  [EepeOOPOM  BApUAHTOB, a  TaKKe
C UCIIOJIb30BaHNEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh ONMCATENbHBIE XapAKTEPUCTUKY I MACCUBOB YUCJIOBBIX JAaHHBIX,
B TOM YHCJIE CPEAHUE 3HAUCHUS U MEPBI PACCEUBAHMUSL.

Haxonuth 4acToThl 3HaYE€HUW W YACTOTHI COOBITHUA, B TOM YHCIE TOJIb3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUIN 1 HAOTIOICHUM.

HaxoauThs BepOATHOCTU CITydyalHBIX COOBITHI B U3yYEHHBIX OMbITaX, B TOM YHCIIE
B OIBITaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMU, B CEPUSIX HCIBITAHUN
J10 TIEPBOT0 yCIIeXa, B CEPUAX UCIBITAaHUN bepHyun.

HNmets nipecTaBieHUE O CIIy4YaliHOM BEJIMYMHE U O PACIIPEICIIEHUN BEPOSATHOCTEM.

NMeTes mnpencTaBieHHE O 3aKOHE OOJBIIMX YHCEN Kak O MPOSBICHUU

3aKOHOMEPHOCTH B CIy4allHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YHUCEI
B MPUPOJIE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue pazgena |KonmuectBo OCHOBHOE COZIEpIKAHNE OCHOBHBIE BUJIbI IEATETLHOCTH 00yYarOIIUXCs
(Temsl) Kypca 4acoB
[IpencraBieHne NaHHBIX 7 [IpencraBieHue naHHBIX OcBauBaTth c1oCO0bI IPEACTABICHUS

B Tabnunax. [IpakTuueckue
BBIYUCJIEHUS 110 TAOJIMYHBIM
JNaHHbIM. M3BIICUeHUE U
WHTEpHpeTalus TaOIMIHbIX
naHHbIX. [[pakTueckas
pabota «Tabmuupy.
['paduueckoe
MPE/ICTABICHNUE JaHHBIX

B BHJIE KPYTOBBIX,
CTOJIOUKOBBIX (CTOJIOUATHIX )
nuarpamm. Urenue u
MOCTPOEHUE AUArpamM.
[Tpumeps! nemorpaduaeckux
JUarpaMm.

[IpakTruueckas paborta
«JlnarpammMbD»

CTATUCTUYECKUX JAHHBIX U YMUCIIOBBIX MACCUBOB
C MOMOIIBIO TaOJINII U AUATPAMM C UCIIOJIb30BAHUEM
aKTyaJIbHBIX U BaXHBIX JAHHBIX (IeMorpaduueckue
JAHHBIE, TPOU3BOACTBO MPOMBIIIJIEHHON U
CEeJIbCKOXO35IMCTBEHHOM MPOAYKIIMH, OOIIECTBEHHbIE
U IPUPOAHBIC SBJICHUS).

N3yuyaTh MeTOABI pabOThHI C TAOTUYHBIMU U
rpadUyecKuMU MpeICTaBICHUSAMH JaHHbBIX

C IOMOIIBIO IU(PPOBBIX PECYPCOB B X0JI€
IPaKTUYECKUX pabOT

OnucarenpbHas CTaTUCTUKA

Yucnoseie HaOopwl. CpenHee
apumerrnyeckoe.

Menuana ancioBoro Habopa.

OcBauBaTh NOHATHS: YUCIOBOI HAOOp, Mepa
LEHTPaJIbHOW TEHAECHIIMU (Mepa LIEHTPA), B TOM YUCIIE
cpenHee apupMeTHIecKoe, MEANAHA.
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Y CTOMYHMBOCTh MEJIUMAHEI.
[IpakTrdeckas padbora
«Cpennue 3HaUeHUsD».
HaunbGonwiiee 1 HauMeHbIIIee

3HAYCHUS YUCIOBOTO Habopa.

Pa3zmax

OnucbIBaTh CTATUCTHYECKHUE JAHHBIE C TOMOIIBHIO
cpeaHero apu(MeTHIecKoro U MeJanbl. Pemars
3a/1aqm.

M3yuathb cBOiicTBa CpeTHUX, B TOM YHCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
MPaKTUYECKHUX padoT.

OcBauBaTh NOHATHS: HAaNOOJIbIIIEE U HAUMEHBIIIEE
3HAYEHUS YMCIOBOTO MacCHBa, pa3Max.

Pematp 3apaum Ha BBIOOp crioco6a onucaHus
JAHHBIX B COOTBETCTBUU C IPUPOJAON JAHHBIX U
LEJSIMHA UCCIIeI0BaHUS

CnydaiiHasi U3MEHYHBOCTD

CnyyaiiHast "3BMEHYMBOCTD
(mpumepsr). HacroTa
3HAYEHHUU B MACCHBE
JNaHHBIX. [')pynnupoBka.
['uctorpammeil.
[IpakTuyeckas pabota
«Crny4aitHasi UBMEHYMBOCTDY

OcBauBaTh NOHATHS: YaCTOTa 3HAUCHUM B MAaCCHBE
JAHHBIX, TPYNIIUPOBKA JJAHHBIX, THCTOTPAMMA.
CtpouTh 1 aHAJTU3MPOBATH THCTOTPAMMBI,
noAOMpAaTh MOAXOASIIMN IIar TPYIITAPOBKH.
OcBauBaTthb rpaduaeckue mpeaCcTaBICHHUS Pa3HbIX
BUJOB CIIy4allHOM U3MEHYUBOCTH, B TOM YUCIIE

C MIOMOIIIBIO ITU(PPOBBIX PECYPCOB, B XOJI€
MPaKTUYECKON PabOTHhI

Brenenue B Teoputo rpados

['pad, BepmmHa, pedpo.
IIpencraBnenue 3amauun

¢ nomouisio rpada. CreneHpb
(BaJIEHTHOCTH) BEPUIUHBI.
Yucmno pédep u cymmapHas
CTEeIeHb BepluH. Llens n

OcBauBaTh nousitus: rpad, sepuinHa rpada, pedpo
rpada, creneHb (BaJIEGHTHOCTh BEPIIMHBI), LIETh U
ITUKJT.

OcBauBaTh NOHATHA: TYTh B Tpade, HiIepoB MyTh,
o0xon rpada, OpueHTUPOBAHHBIN Tpad.

Pemath 321244 Ha MOMCK CyMMBI CTETICHEH BEPIINH
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nuki. [Iyts B rpade.
[Ipencrasienue o0 CBI3HOCTH
rpada. O6xox rpada
(2MJIepOB MyTh).
[IpencraBienue

00 OpUEHTUPOBAHHBIX

rpagdax

rpada, Ha morck 00xoaa rpada, Ha MOUCK MyTei

B OPUEHTUPOBAHHBIX rpadax.

OcBauBaTh c0COOBI IPEICTABICHUS 3a/1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOSITHOCTEH, IPYTUX
MPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
AIIEKTpUYECKHUE LeTH, (yHKIIMOHATBHBIC
COOTBETCTBHSI) Ha MpUMeEpax

BeposTHOCTB 1 yacToTa
CIIy4allHOTO COOBITHS

City4aiiHbIi OIIBIT U
Cly4aiiHOE COOBITHE.
BeposaTtHocTh M yacToTa
coObITHS. PO
MaJIOBEPOSTHBIX U
MPaKTUYECKU TOCTOBEPHBIX
cOOBITHH B IPUPOJIC U

B o0OmiecTBe. MoHeTa u
UTpajbHas KOCTh B TCOPUHU
BEPOSITHOCTEN.
[IpakTudeckas paboTa
«YacToTa BhITIAZICHUS OpJIay

OcBanBaTh NOHATHS: CIIYYANHBIN OMBIT U
cily4aiiHoe cOObITHE, MAJIOBEPOSITHOE U MPAKTUUECKU
JIOCTOBEPHOE COOBITHE.

N3yyaTh 3HaUUMOCTh MAJIOBEPOSATHBIX COOBITUI

B IIPUPO/IE U 00ILIECTBE Ha BAKHBIX IPpUMeEpax
(aBapuM, HECUACTHBIE CIIy4au, 3alIMTa NEPCOHATBHON
uHpOopMalny, nepeaayda JaHHbIX).

M3yuyaTh posib KIACCUYECKUX BEPOATHOCTHBIX
Mozeliel (MOHETa, UTpalibHas KOCTh) B TEOPUHU
BEPOSTHOCTEH.

HabaroaaTh U U3y4aTh 4acTOTy COOBITHI B TPOCTHIX
HKCIIEPUMEHTAaX, B TOM YHUCJIE C TOMOIIBIO U(POBBIX
PECYPCOB, B X0OJI€ MPAKTUYECKOI pabOThI

O0o0Omienue,
CHUCTEMATH3AIUs 3HAHWH

[IpencraBneHne JaHHBIX.
OrnucarenbHasi CTATUCTHKA.
BepostHOCTB CitydaliHOTO
coOBITHS

IHoBTOPATH H3yYEHHOE U BHICTPAUBATH CUCTEMY
3HaHUMU.

Pematp 3a5aum Ha NpeCTABICHUE U ONMCAHUE
JAHHBIX C IOMOIIBIO N3YYEHHBIX XapaKTEPUCTHK.
O0cy:k1aTh NpUMeEPbI CITy4YallHbIX COOBITUH,
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MaJIOBEPOSATHBIX U MPAKTUYECKH JIOCTOBEPHBIX
CIIy4alHBIX COOBITHI, UX POJIM B PUPOJIE U )KU3HU
yeJioBeKa

OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOT PAMME
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8 KIIACC
HaumenoBanue paznena |KonuuecTBo OcCHOBHOE coiepxaHue OCHOBHBIE BUJIbI JEATEIIBHOCTH 00YYarOIINXCS
(Temsl) Kypca 4acoB
[ToBTOpEeHue Kypca 4 ITpencraBieHue JaHHbBIX. IToBTOPATH U3YyYEHHOE U BBICTPAMBATh CUCTEMY

7 xJ1acca

OnucarenpHas CTaTUCTHKA.
Cny4aiiHasi ”3MEHYUBOCTb.

Cpennue yucioBoro Habopa.

Cny4aiiHbie COOBITHS.
BeposTHOCTH 1 4aCTOTHI.
Knaccuueckue monenn
TEOPUHU BEPOSTHOCTEN:
MOHETa U UrpaJibHasi KOCTh

3HaHHM.

PemiaTh 3aga4m Ha IpeACTABICHUE U OTIMCAHUE
JIAHHBIX C MOMOUIBIO U3YUYECHHBIX XAPAKTEPUCTHK.
PemiaTe 3a1aum Ha IPEACTABIIEHUE TPYIITUPOBAHHBIX
JIAHHBIX U ONKMCAHUE CIIyYalHON U3MEHUYHUBOCTH.
Pemiate 3aga4m Ha onpeAeIEHUE YaCTOTHI
CIIy4alHBIX COOBITUH, 00CYK/I€HHE TPUMEPOB
CITy4alHBIX COOBITUM, MATOBEPOSTHBIX U
MPAKTUYECKU JOCTOBEPHBIX CITyUYaHBIX COOBITUH, UX
pOJIM B PUPOJIE U )KU3HU YEIOBEKA

OnucarespHas CTAaTUCTHUKA.
PacceuBanne 1aHHBIX

OTtknonenus. lucnepcus
YUCJIOBOTO Habopa.
CranaapTHOE OTKJIOHEHHE
YHUCJIOBOTO Habopa.
JlnarpaMMBbl pacceMBaHMs

OcBauBaTb NOHATHS: JAUCIICPCHA U CTAHAAPTHOC
OTKJIOHCHHC, UCITIOJb30BATh OTHU XapPaKTCPHUCTUKHU
AJIs1 OIIMCAaHHA paCCCUBAHUA JaHHBIX.

BBIHBI/IFaTI) THNOTE3BI 00 OTCYTCTBHUHU WJIN HAJIMYHUHU
CBsA3M 110 AuarpaMmam pacCCruBaHUA.

CTpOI/ITb AuarpaMMbl paCcCCUBaHUS 110 HMCIOIITUMCA
JaHHBIM, B TOM 49HCJIC C TIOMOIIBIO KOMIIBIOTCPA
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MHoxkecTBa

MHO)KCCTBO, ITIOAMHOKCCTBO.

Onepaiuu Haj
MHO’KECTBAMHU:

o0beIMHEHNE, TIepeceYeHHE,

JOTIOJTHEHUE.
CaolicTBa onepanui
HaJl MHO>KECTBAMMU:
NEPEMECTUTENBHOE,
COUYETATEIBHOE,
pacnpeenuTeNbHOE,
BKJIIOUYCHHS.
['paduueckoe
Npe/iCTaBlICHUE
MHOECTB

OcBauBaThb NOHATHUS: MHOKECTBO, SJIEMEHT
MHOECTBA, IOJIMHOKECTBO.

BbINOJHATH Onepanuyn Ha/l MHOKECTBAMMU:
o0beIMHEHNE, TIEpeceUeHue, TOTOTHEHHE.
Hcnonb30BaTh CBOKCTBA: IEPEMECTUTENBHOE,
COYETATENbHOE, PACTIPEICIUTENBHOE, BKIOUEHHUS.
Hcnoan3oBath rpaduueckoe MpeacTaBiIeHe
MHOKECTB IPH ONMCAHUU PEAIBHBIX MPOLECCOB U
SIBJICHUH, TIPU PEIICHUN 3a7a4 U3 IPYTUX yUeOHBIX
MPEAMETOB U KYypCOB

BeposTHOCTB CitydaiiHOTO
coObITHUS

DneMeHTapHbIe COOBITHS.
Cny4alinbie COOBITHSL.
bnaromnpusarcryromue
AJIEMEHTApHBIE COOBITHSI.
BepositHoCTH COOBITHIA.

OMBITHI C PaBHOBO3MOKXHBIMHU
9JIECMCHTAPHbBIMHU COOBITHSIMH.

CayyaitHbiif BEIOOD.
[IpakTudeckas paboTa
«OnBITHI

C PaBHOBO3MO>KHBIMU

OcBauBaTh NOHATHS: DIEMEHTAPHOE COOBITHE,
cily4aifHOe COOBITHE KaK COBOKYITHOCTh
OJaronpUSITCTBYIOLIUX 3JIEMEHTAPHBIX COOBITHI,
PaBHOBO3MOXHBIE JIEMEHTaPHbIE COOBITHSI.
PemiaTes 3aga4mn Ha BEIYUCIICHHE BEPOATHOCTEN
COOBITHI IO BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITHI
CIIy4alHOTO OIIBITA.

PemiaTe 3a1a4M Ha BEIYMCIICHUE BEPOATHOCTEN
COOBITHH B ONBITAX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSMHU, B TOM YHCIIE

C MIOMOILBIO KOMIIBIOTEPA.
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DJIEMEHTAPHBIMH
COOBITHSAMI)

I[IpoBoAUTH U U3Yy4YaTh ONbBITHI

C PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITUAMHU
(C MCIIOJIB30BAHUEM MOHET, UTPAJIbHBIX KOCTEH,
JIPYTUX MOJZIeJIel) B X0JI€ MPAKTUYECKON paboThI

Brenenue B Teoputo rpados

Hepeso. CBoiicTBa nepeBa:
€IMHCTBEHHOCTh MYTH,
CyLIECTBOBAHUE BUCSIYECH
BEPIINHBI, CBSI3b MEKIY
YUCJIOM BEPIIUH U YUCIIOM
pEbep. [IpaBmino ymMHOXEHUS

OcBauBaTh NOHATHSA: IEPEBO Kak rpad 6e3 mukia,
BHCSYas BepLIMHA (JIUCT), BETBb JEpeBa, MyTh

B JIEpPEBE, TMAMETP JIEPEBA.

H3yuaTsh cBolicTBA JepeBa: CyIIECTBOBAHUE BUCSUEH
BEPIIMHBI, €MHCTBEHHOCTh MyTH MEXTY IBYMS
BEpLIMHAMHU, CBSA3b MEXK/y YACIOM BEPILUHH U YUCIOM
péoep.

Pemiate 3a1a4M Ha TOMCK U NIEPEUYUCIICHUE Ty TEU

B JIEPEBE, ONPEACIICHUE YUCIIA BEPILUH WK pEOEp

B JIepeBe, 00X0]1 OMHAPHOTIO JIepEBa, B TOM UHCIIC

C IPUMEHEHUEM NIPABUIIA YMHOXKEHUS

Cnydaiinble COOBITHS

[IpoTuBoOMONOKHOE COOBITHE.
Huarpamma Ditiepa.
OObenrHeHue 1 nepeceueHme
coObrTrii. HecoBmecTHbIC
coObiTus. Popmyna
CJIOKEHUS BEPOSITHOCTEN.
IIpaBuiIO0 yMHOXEHHUS
BEPOSATHOCTEU. Y CIIOBHAS
BEPOSITHOCTH. He3aBucumbie

OcBauBaTh NOHATHSI: B3AMHO TTPOTHUBOTMOJIOKHBIC
COOBITHSI, OTIEpalK HAJl COOBITHUSIMH, OObCTUHEHNEC U
nepeceueHue coObITUH, Auarpamma ditiepa (ditnepa—
Benna), coBMecTHbBIE 1 HECOBMECTHBIE COOBITHS.
H3yuyaTh TeopeMbl O BEPOATHOCTH 00BETUHEHUS

JBYX COOBITUH ((POPMYIIBI CIIOKEHHUST BEPOSITHOCTEH ).
PemaTh 3a1a4u, B TOM YKCIIE TEKCTOBBIC 33/1a4U

Ha OTPEICIICHIE BEPOSTHOCTEH 00bCTUHECHUSI U
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coObITus. [Ipencrasienue nepecevyeHus COOBITUI C TOMOILBIO YHCITIOBOM
CJIy4ailHOro sKCriepuMeHTa npsMoii, Tuarpamm Ditsiepa, GopMyIIbl CIIOKEHUS
B BU/IE JiepeBa BEPOSITHOCTEH.

OcBauBaTh NOHATHUS: IPABUIIO YMHOKECHUS
BEPOSITHOCTEW, YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE
COOBITHUS IEPEBO CIYyUAHHOTO OIIBITA.

HN3yuars cBolicTBa (ONpeaeaeHus ) He3aBUCUMBIX
COOBITUH.

Pemarts 3a1a4u Ha onpeieiCHUE U UCOJIb30BAHUE
HE3aBUCUMBIX COOBITHH.

Pemiarsb 3a1a4M Ha IOUCK BEPOSATHOCTEN, B TOM
YHUCJI€ YCIOBHBIX, C UCTIOJIB30BAHUEM JIEpEBA
CJIy4alHOIO ONbITa

O060061eHue, 4 [IpencraBienue qaHHBIX. IHoBTOPSATH N3yYEHHOE U BHICTPAUBATH CUCTEMY
CUCTEMATU3ALMs 3HAHUN OrnucarenbHast CTATUCTHKA. 3HAHUU.
I'padel. BepositHOCTD PemiaTh 3aga4m Ha IPEACTABICHUE U ONIMCAHUE
CITy4alfHOTO COOBITHSI. JTAHHBIX C TTIOMOIIBIO U3YUYEHHBIX XaPAKTEPUCTHK.
DneMeHTbl KOMOMHATOPUKHU Pemath 3agauu ¢ npuMeHeHueM rpagos.

PemiaTe 3aga4n Ha HAX0XKJAEHUE BEPOSATHOCTH
CITy4alfHOTO COOBITHS IO BEPOSTHOCTSIM
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OIBITaX

C PaBHOBO3MO>KHBIMU JJIEMEHTAPHBIMHU COOBITHUSIMU.
Pemiatpb 3aga4u Ha HAXOXKAECHUE BEPOATHOCTEN
00beIMHEHNUS U TIEpEeCeUeHUsI COOBITUM, B TOM YHCIIE
HE3aBUCUMBIX, C MCTIOJIb30BaHUEM TpahUUECKIX
MPEICTABJIEHUM U IEPEBA CIIYYaHHOTO OIIbITA.
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PemaTh 3a1a4u Ha IepedncIeHNE KOMOMHAITUI
(4nclia nepecTaHOBOK, YHCJIA COYETAHUN ),

Ha HaXOKJIEHUE BEPOSITHOCTEH COOBITUH C
MIPUMEHEHHUEM KOMOMHATOPUKH, B TOM UUCIIC

C UCIIOJIb30BaHUEM TpeyrojbHuka [lackans

OBUIEE KOJIMYECTBO
YACOB I10 ITPOT PAMME

34
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9 KJIACC
HaumenoBanwue paznena |KommdecTBo OCHOBHOE cO/IepKaHHE OCHOBHBIE BHJIBI IESATEIILHOCTH 00YJarOIINXCs
(TemnI) Kypca 4acoB
[ToBTOpEeHUE Kypca 4 [IpencraBieHne qaHHBIX. [MoBTOPATH U3YyYECHHOE U BBICTPAMBATH CHCTEMY

& Kiacca

OmnucareibHas CTaTUCTHKA.

Onepanuu HajJ COOBITUSMM.

HeszaBucumocTts COOBITHIA

3HAHUM.

PemaTh 3a1aum HA IPEJCTABICHUE U ONMCAHUE
JIAHHBIX.

Pemars 3a1a4u Ha HAXOXKIEHUE BEPOSTHOCTEN
00bEeIMHEHUS U TIepeceUYeHUs COOBITHH, B TOM YHUCTIE
HE3aBHCHUMBIX, C HCIIOJIb30BaHUEM IrpadMuIeCKUX
MPEJICTABICHUH U JE€pPEBA CIIYUaHOTO OIBITA.
Pemath 3a1a4M Ha IepeUrCIICHHEe KOMOMHAITUMA
(4McIa nepecTaHoBOK, YKMCIIa COYETAHUMN ),

Ha HAXO0XJICHUE BEPOSTHOCTEN COOBITHIA

C IPUMEHEHHEM KOMOWHATOPUKH, B TOM YHCJIS

C UCIIOJIb30BaHUEM TpeyroibHuka [lackans

DneMeHTbl KOMOMHATOPUKHU

IlepectanoBku. @akropual.

CoueraHus U 4UCIO
coueraHuul. TpeyroabHUK
ITackans. [IpakTuueckas
paboTta «Beruucienue
BEPOSITHOCTEN

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPABUIIO
YMHOKEHHS, YIIOpsIIOUeHHas 1mapa, Tpoiika O0bEKTOB,
NepecTaHOBKa, (PaKTOpHAJ YUCIIA, COUETAaHUE, YUCIIO
COYETaHuM, TpeyroiapHuk Ilackans.

Pemars 3aga4um Ha IepeynCIIEHUE YIIOPSAOUYECHHBIX
ap, TPOeK, NEPEYUCIIEHUE NIEPECTAHOBOK

Y COYETAHUH IEMEHTOB PA3JIUYHBIX MHOXKECTB.
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KOMOMHATOPHBIX (PYHKIIHMA
AJIIEKTPOHHBIX TAOJIHID)

Pemiath 3aja4u Ha MPUMEHEHHUE YK CIIa COYCTAHUN

B alreOpe (COKpaIiéHHOe YMHOKEHHE, OMHOM
HproTona).

Pemiath, npuMeHsisi KOMOMHATOPUKY, 3a/1a41

Ha BBIYKCIICHNE BEPOSTHOCTEH, B TOM YHCJIE C TIOMOIIIHIO
AIIEKTPOHHBIX TAOJHUI] B XO/I€ IPAKTHUECKON paOOThI

['eomeTpuyeckas
BEPOSITHOCTD

I'eomeTpuueckas
BEPOATHOCTD. CIydailHbIN
BBIOOP TOYKHU U3 HUTYPBI
Ha TUIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPY’KHOCTH

OcBanBaTh NOHAATHE TEOMETPUUECKON BEPOSITHOCTH.
Pemars 3agaun Ha HAXOXKEHHUE BEPOSATHOCTEH

B OMBITAX, MPEJCTABUMBIX KaK BHIOOp TOUEK

U3 MHOTOYTOJIbHUKA, KPyTa, OTpe3Ka WK TyTH
OKPY>KHOCTH, YHCJIOBOTO MPOMEKYTKA

Hcnbiranus beprym

Hcneitanue. Ycnex u
Heyzaada. Cepust UCIIBITAHUI
110 TIEPBOTO ycrnexa.
UcnbiTanus bepryim.
BepositHOCTH cOOBITHIA

B CEPUU HUCTIBITAHUI
bepnyiuu. [Ipaktuueckast
pabota «VcnpiTanus
bepnyum»

OcBauBaTh NOHATHS: UCIIBITAHUE, JIIEMEHTAPHOE
coObITHE B UCTIBITAHUM (YCIIEX U HEyaua), Cepus
VCIIBITAaHUN, HACTYIUUIEHHUE IIEPBOIO yCIIEXa
(Heyauu), cepust ucnbITanuii bepHysim.

Pemars 3aga4u Ha HAXOKJICHUE BEPOSATHOCTEU
COOBITHH B CEpUHU UCTIBITAHUM JI0 TIEPBOTO YCIIEeXa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYIIbI CyMMBI
F€OMETPUYECKON IIPOTPECCUMU.

Pemars 3aga4u Ha HAXOKIECHUE BEPOSTHOCTEU
AJIEMEHTAPHBIX COOBITUM B CEpPUU MUCTILITAHUI
bepHymm, Ha HaAX0XKAECHUE BEPOATHOCTH
ONPENEIIEHHOIO YNCIIA YCIIEX0B B CEPUU UCIIBITAHUN
bepnyiu.

N3y4yars B X0/1e NPpaKTHYECKOH padOThI,
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B TOM YHCJIE C TOMOUIBIO IIU(PPOBBIX PECYPCOB,
CBONMCTBA BEPOSATHOCTH B CEPUH UCTIBITAHUI
bepnyinun

CnyudaiiHasi BeIMYMHA

CityyaiiHas BeIMYMHA U
pacnpeneneHue
BEPOSATHOCTEM.
MaremaTH4ecKoe OKHTaHue
Y UCTIEPCHUSI CIy4YaHON
BEeJIMYUHEIL. [Ipumepsl
MaTEMaTHUECKOTO OKUTaHUS
KaK TEOPETUYECKOTO
CpEIHEro 3HAYEHUS
BEJIMYHUHBI.

ITonsTre o 3aKoHE OOJIBIINX
yucein. M3mepenune
BEPOATHOCTEN C MOMOIIBIO
yacToT. [Ipumenenne 3axkona
OOJIBIIINX YHCEII

OcBoNTB NOHATHA: CITy4aliHas BEJIMYMHA, 3HAYCHUE
CIIy4allHOM BEJIMYMHBI, PaCIPEACIICHAE
BEPOSATHOCTEM.

M3yuyaTs 1 00CyKIaTh IPUMEPBI JUCKPETHBIX U
HEIPEPBIBHBIX CIyYalHbIX BEIMYMH (POCT, BEC
4eJI0BEKa, YACIECHHOCTh HACEIICHHUS], IPYTUe
MU3MCEHYMBBIC BEJIMYMHBI, PACCMATPUBABLINECS

B Kypce€ CTaTUCTUKH ), MOJIEIbHBIX CITy4alHBIX
BEJINYMH, CBA3aHHBIX CO CIyYalHBIMHU ONBITAMHU
(OpocaHne MOHETBI, UTPAJIBHOM KOCTH, CO CIIy4YallHbIM
BBIOOPOM U T. II.).

OcBauBaTh NOHATHA: MATEMATUYECKOE OKHIaHNE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUUECKOE CpEHEE
3HA4YEHUE, JUCIIEPCUS CIIy4aHOM BEIMYUHBI KaK
aHaJIOT JUCIEPCUU YHCIOBOro Habopa.

Pemathb 321a41 Ha BBIYHUCICHHE MATEMATUYECKOTO
O0XHWJIAHUS Y JTUCTIEPCUU TUCKPETHOW CIIyYalHOMU
BEJINYMHBI 110 33ITaHHOMY PaCIIPEIEIECHUIO, B TOM
YHCIIE 3a/1a4, CBA3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESAMH.

3HAKOMHUTBCS C MATEMAaTUYECKUM 0KUIAHUEM U
JUCIIEPCHUEN HEKOTOPBIX PACIIPEAEIICHUH, B TOM
YHCIIE PACTIPEAEICHUS CIIy4aliHON BEJIUYMHBI «YUCIIO
YCIIEXOB» B CEPUU UCIIBITAHUU bepHyun.
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N3yuyaTh 4acTOTy COOBITHS B IOBTOPSIFOIIIXCSI
CIIy4allHBIX OMBITAX KaK CIy4alHYIO BEJIMUUHY.
3HAKOMHUTBCS C 3aKOHOM O0JIBIIHX Yrcel (B popme
bepnysan): mpu 60JIBIIOM YUCTIE OBITOB YacTOTA
COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

Pemars 3agaum Ha U3MEpEHKE BEPOSITHOCTEM

C MOMoMIbI0 YacToT. O0CyxKAaTh POJIb 3aKOHA
OOJBITNX YKCENT B 000CHOBAaHUHU YaCTOTHOTO METOA
U3MEPEHUS BEPOSITHOCTEM.

OO6cyxkaaTh 3aK0H OOJIBIIIUX YHCEIT KaK MPOSBIICHUE
CTAaTUCTUYECKOW YCTOMUYUBOCTH B U3BMEHUYMUBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIIUX YUCEN B IPUPOIE U
B JKHU3HU YE€JIOBEKA

O0600611eHre, KOHTPOJIb 10 [IpencraBieHue JaHHBIX. IHoBTOPATH N3y4YEHHOE U BHICTPAMBATH CUCTEMY
OnwucarenpHas CTATUCTUKA. 3HAHUU.
BeposTHOCTS City4aitHOTo PemaTh 321241 Ha IIPEICTABIICHUE U ONMCAHNE
COOBITHA. DIEMEHTHI JAHHBIX.
koMOuHaTopuku. Ciydaiinele | PemaTh 3aga4m Ha HaX0XKJICHUE BEPOSATHOCTEH
BEJINYMHBI U PACTIPENEIICHUS COOBITHIA, B TOM YHCJIE B OIIBITaxX C
PABHOBO3MOHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU,
BEPOATHOCTEH 0OBEIMHEHHSI U TIEPECCUCHUS
COOBITHH, BBIYUCIIATH BEPOSITHOCTU B OTIBITAX
C CEpUSMH CIIy4aMHBIX UCIIBITAHUN
OBUIEE KOJIMYECTBO 34
YACOB I10 I[TPOTPAMME
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