MyHununajbHoe 0101KeTHOe 0011e00pa3oBaTe/IbHOE YUPeKIeHUe
«'pymieBckas cpeaHsisg o01eodpasoBarTebHas MIKo0Ja UM.A.B.Y 10BeHK0»
ropoackoro okpyra Cyaak

Paccmotpeno Ha 3aceganuu MO yuuteneit «CornacoBaHo» «Y TBEPKIAIO»
MaTeMaTHKH, (PU3UKK U UHPOPMATHKH. 3amecturens gupekTopa o YBP Hupexrop MBOY
PykoBoauTens MeTonnueckoro o0beTMHEHUS
/Ueonimea H.A./ /Jlenunxuna FO.I1/ /Menyxuna JI. 1./
Iporokomn Ne 1 ot 31.08.2023 . 31.08.2023 r. IMpuka3 Nel182 or 31.08.2023 .

Pabouass nporpamma
yueOHoro npeamera <K<MATEMATHUKA»
s odyuammxcs 5-9 kiaaccos



Pabouas mporpamMma mo Marematwike Juis oOydarommxcsi 5—9 kimaccoB pa3paboTaHa Ha OCHOBE
@enepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTAHJApTa OCHOBHOTO O0LIEro 0oOpa3oBaHHS C
y4ETOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHUI, MPEIBIBIAEMBIX K MATEMAaTHUECKOMY 00pa30BaHUIO, U
TPaJUIMNA POCCUICKOTO 00pa30BaHus, KOTOPbIe 00ECIEUMBAIOT OBIIAJICHHE KIIOYEBBIMU KOMIICTCHIIMSIMU,
COCTaBIISIIOIIMMUA OCHOBY JUISl HETIPEPHIBHOTO 00pa30BaHMS W CAMOpPA3BHUTHSA, a TaKXKe IEIOCTHOCTD
O0IIEKYIBTYPHOTO, TNYHOCTHOTO M TI03HABATEIFHOTO Pa3BUTHS 00YJaIOIIHXCS.

B paboueil mnporpamme yd4TeHBl HIEH W TMOJNOXKeHHs KOHUENIMU pa3BUTUS MAaTEeMaTHYECKOTO
oOpazoBanus B Poccuiickoit ®eneparmu. B snoxy mudpposoii Tpanchopmanun Bcex chep denoBeueckon
JeATeTHHOCTH HEBO3MOXKHO CTaTh 00Pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 0a30BOM MaTEeMaTHUECKOM
MOJATOTOBKH. YK€ B IIKOJE MAaTEMaTHKa CIYXKUT OINOPHBIM MPEIMETOM JUIi H3y4YCHHS CMEXHBIX
JWCLMIUINH, a TIOCJE IIKOJIBl PealbHOW HEOOXOIMMOCTHIO CTAaHOBHTCS HENpPEPhIBHOE O00pa3oBaHME, HYTO
TpeOyeT TOIHOIEHHOW 0a30BOil 00111€00pa30BaTEIbHON MOATOTOBKH, B TOM YHUCJI€ U MAaTeMaTHYECKOM.
310 00YyCIOBICHO TEM, YTO B HAIIM JTHHU PACTET YHCIO MPOQEcCHi, CBI3aHHBIX C HEMOCPEICTBEHHBIM
NPUMEHEHHEM MaTeMaTUKH: U B cepe SKOHOMHUKH, W B OM3HECE, M B TEXHOJOTHMUYECKHX OO0JACTAX, U
Jake B TYMaHUTapHBIX cepax. Takum 00pa3om, Kpyr MIKOJIBHUKOB, IS KOTOPBIX MaTeMaTHKa MOXET
CTaTh 3HAYUMBIM MIPEMETOM, PACITHPSIETCS.

HpaKTI/I'-IeCKaSI II0JIE3HOCTh MAaTEMAaTUKH 06YCJ'IOBJ'IGHa TEM, YTO eé npeaAMETOM  SABJISAIOTCS
(GyHIaMEHTaJIbHbIE CTPYKTYpbl HAIIero MHpa: MPOCTPAHCTBEHHbIE (OPMBI W  KOJUYECTBEHHBIE
OTHOIIIEHUs OT HpOCTCfIHIPIX, YCBaMBA€MbBIX B HEIMOCPEACTBCHHOM OIIBITC, A0 JA0CTATOYHO CJIOXKHBIX,
HGO6XOHI/IMBIX I Pa3sBUTHA HAYYHBIX W IPHUKIAJIHBIX I/II[GI\/'I. bes KOHKPETHBIX MAaTEMaTHYCCKUX 3HAHUH
3aTPYAHCHO MOHUMAaHUE MPUHIMWIIOB YCTpOﬁCTBa 1 UCIIOJIB30BAaHUA COBpeMeHHOﬁ TCXHUKH, BOCIIPHUATHUEC U
UHTEpIpeTauss  pasHOOOpa3HOM  COIMANbHOM, HIKOHOMHUYECKOM, MOJMTHYECKOW  HH(pOpMaIuu,
Manod(dexTrBHA TOBCEAHEBHAs MpaKTUYecKas JIeATeNbHOCTh. KaxIoMy YeIoBeKy B CBOEH KU3HU
MIPUXOJUTCS BBINOJHATh PACYETHI U COCTABIATH AJITOPUTMBI, HAXOAUTb WU TMPUMEHSITH (OPMYJIBI,
BIIQJIETh NPAKTUYECKUMH NPHUEMAMHU T'€OMETPHUUYECKUX H3MEPEHHMH U MOCTPOEHHUi, 4uTaTh WH(OpMALHIO,
NpEJICTaBIECHHYIO B BU/IE TaOMHLL, TMarpaMM U rpaduKoB, KUTb B YCIOBHUAX HEOMPEACIEHHOCTH U TIOHUMATh
BEPOSTHOCTHBIN XapaKkTep CIYIalHBIX COOBITHH.

OnmHOBpEMEHHO ¢ pacmupeHueM cdep MpUMEHEHUs] MaTEMAaTHKH B COBPEMEHHOM 00mIecTBe BcE Ooiee
BOKHBIM CTAQHOBUTCS MaTeMaTHUYECKUH CTWJIb MBIIUICHHS, TMPOSBISIONIMICS B  ONpeAeaEHHBIX
YMCTBEHHBIX HaBbIKax. B mporecce u3yueHus MaTeMaTHKd B apceHasl MPUEMOB U METOJIOB MBILIUICHUS
YeJI0BEeKa €CTECTBEHHBIM 00pa30oM BKIIIOYAIOTCS MHIYKIUS U JACAYKIUs, 0000IIeHe 1 KOHKPETU3allus,
aHaJIu3 W CHUHTE3, KIacCHUpHUKalus M CcHCTeMaTu3alus, adctparupoBaHue U aHanorus. OOBEKTHI
MaTeMaTHYeCKUX YMO3aKJIIOUeHHUH, MpaBuia MX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHH3M JIOTHYECKHX
MIOCTPOCHUI, CHOCOOCTBYIOT BBIpaOOTKE YMeHHS (OPMyIUpOBaTh, OOOCHOBHIBATH M JI0Ka3bIBaTh
CYXJECHHUS, TEM CaMbIM Pa3BUBAIOT JIOTMUECKOE MbIIITIeHUE. Benyiias posib NpuHAANEKUT MaTeMaTUKe
1 B (DOPMUPOBAHUU ANTOPUTMHUYECKON KOMIOHEHTHI MBIIUICHUS U BOCIUTAHUU YMEHUU JIEHCTBOBATH
M0 33/IaHHBIM aJrOpUTMaM, COBEPILEHCTBOBATh M3BECTHBIE M KOHCTPYHpPOBaTh HOBHIE. B mporecce
pelieHus 3a7ady — OCHOBOW y4eOHOW NesTeNbHOCTH Ha YpOKaX MaTEeMaTHKH - Pa3BUBAIOTCS TaKKe
TBOpYECKas U MPHUKIAIHAS CTOPOHBI MBIIILICHUSI.

OOyueHune mareMaTHKe AaET BO3MOXKHOCTh pa3BUBaTh y OOYYAIOUIUXCS TOYHYIO, PAIlMOHAIBHYIO U
UHPOPMATUBHYIO peyb, YyMEHHE OTOMpaTh HauOoJee MOAXOALIINE SA3bIKOBBIE, CHMBOJIMYECKHUE,
rpaduueckue cpeacTBa AJsl BRIPAKEHUS CYKJICHUH U HArJISAHOTO UX MPEICTaBICHHUS.

Heo0xoiMMbIM KOMIIOHEHTOM OOIIeH KylIbTypbl B COBPEMEHHOM TOJKOBAaHUHU sBIIsE€TCs oOriee
3HAKOMCTBO C METOAAMM IIO3HAHUS JEHCTBUTEIBHOCTH, IPEJCTaBICHUE O TNpPEeIMeTe U MeTonax
MaTeMaTHKU, UX OTIMYMN OT METOJOB JPYTUX €CTECTBEHHBIX U I'YMAaHHTapHBIX HAyK, 00 0COOEHHOCTSAX
MIPUMEHEHHS] MATEMAaTUKU [Tl PEIICHUs HAyYHBIX ¥ MPUKIAIHBIX 3a/1au. TakuM 00pa3oM, MaTeMaTu4ecKoe
o0Opa3oBaHue BHOCHUT CBOM BKJIaJ1 B OPMHPOBAaHUE OOIIEH KyIbTyphl YelOBEKa.

W3yueHne MareMaTHKM TakkKe CIOCOOCTBYET 3CTETUYECKOMY BOCIHTAHUIO YENOBEKa, IOHUMAHUIO
KpacoThl M H3SIIECTBA MAaTeMaTUYECKUX PACCYXJECHHH, BOCHPHATHIO T€OMETPUUECKUX (HOPM, YCBOCHHIO
U]V CHMMETPHH.



INNIAHUPYEMBIEPE3YJbTATBIOCBOEHHUA

YYEBHOI'O IPEJIMETA «MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHMUSI

OcBoenne yueOHOTO mpenmera «MaremaTHka» [OIDKHO oOecreunBaTh JOCTIKCHHWE Ha YpPOBHE
OCHOBHOI'O 06HICFO 06p330BaHI/I$[ cicayromux  JIMYHOCTHBIX, MCETANPCIMCTHBIX W IPCAMCETHBIX
00pa30BaTeNbHbIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOrpaMMbl yueOHOro npeamera «MaremaTrka» XxapakTepu3yroTCs:
IIaTpuoTnyeckoe BociuTAHKE:

[IposiBieHneM wuHTEpeca K MPOLUUIOMY W HACTOSIIEMY POCCHICKOM MaTeMaTUKH, LEHHOCTHBIM
OTHOIIIEHUEM K JIOCTHKEHHUSIM POCCHUHCKMX MATEeMaTUKOB M POCCHUMCKOW MAaTeMaTHYECKOW IIKOJbI, K
HCIOJIb30BAHUIO ATUX JOCTUKEHHUM B IPYTUX HAYKaX U MPUKIIAJHBIX cdepax.

I'paxnanckoe U yXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

['0TOBHOCTBIO K BBIMOJIHEHUIO 0053aHHOCTEN IpaXKJaHUHA U pealln3allii €ro Mpas, MPeACcTaBIEHUEM O
MaTeMaTHYeCKUX OCHOBaX ()YHKIIMOHMPOBAHMS PA3IMYHBIX CTPYKTYD, SBJIEHUH, MPOLEIYP IPaKIaHCKOTO
oOuiecTBa (BbIOOPHI, OMIPOCHI U TIP.);

['oTOBHOCTBIO K OOCYXJEHHIO 3TUYECKUX MPOOJEM, CBS3aHHBIX C MPAKTUYECKHUM IPUMEHEHUEM
JOCTHKEHUH HayKH, 0CO3HAHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B AESITEIbHOCTU YYEHOTO.
TpynoBoe Bociutanue:

YCTaHOBKOW Ha AKTMBHOE Yy4YacTME€ B PEHNICHUM NPAKTHYECKUX 3aJad  MaTEeMaTH4YeCKOM
HaIMpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTH4YecKOro oOpa30BaHMs Ha MPOTSHKEHUU BCEH KU3HU
JUI YCTIEITHOM Npo¢eCCHOHANBHON AEATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHUH; OCO3HAaHHBIM
BBIOOPOM U MOCTPOEHUEM HMHIMBUIYATbHOW TPAEKTOPUM 0Opa30BaHUs U JKU3HEHHBIX IUIAHOB C Y4ETOM
JIUYHBIX UHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEH.

JcTeTHYeCKOe BOCIIUTAHUE!

CrocoGHOCTHIO K OMOIIMOHAILHOMY M 3CTETUYECKOMY BOCIPUATUIO MaTeMaTHUYeCKUX OOBEKTOB, 3a/1a4,
peuieHui, pacCcyX1IeHHU; YMEHHUIO BUJETh MaTEMATUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.
LleHHOCTH HAYYHOI'O NTO3HAHHUA:

OpueHranueil B AEATETbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX MHpPEICTaBICHHM 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI YelIOBEKa, MPUPOAbI U OOIIECTBA, TIOHUMAHUEM MaTeMaTUYeCKON HayKu Kak
cdepbl YelOBEUYECKOW NIeATENbHOCTH, 3TAloOB €€ Pa3BUTUS W 3HAYUMOCTU JUISl PA3BUTHS IUBHIM3ALUY;
OBJIQJICHUEM SI3BIKOM MATEMATHKH M MAaT€MaTUYECKOM KyJbTYpOW KakK CpEACTBOM IO3HAHUS MHpA;
OBJIQJICHHEM MPOCTEHIIIMMU HAaBbIKAMH UCCIIEA0BATEIbCKOM ACSITEIIBHOCTH.
du3zuyeckoe BOCIUTAHNE, (OPMUPOBaHNE KYJIbTYPbI 310POBbS H IMOLMOHAIBLHOI0 0J1ar0noIy4usi:

['0TOBHOCTBIO IPUMEHATH MATEMATUUECKHUE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbs, BEACHUS 310POBOTO
oOpa3a »XM3HHM (300pOBO€ NHTaHHE, COATAHCUPOBAHHBIA PEXUM 3aHATHA W OTAbIXA, PpEryaspHas
¢dusnueckass akKTUBHOCTB); ¢ (POPMHPOBAHHOCTHIO HaBbIKA pe(dICKCUHU, MPU3HAHHEM CBOEro IpaBa Ha
OLIMOKY M TAKOTO € IpaBa JAPYyroro 4eJoBeKa.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

OpueHTanueil Ha IpUMEHEeHHe MaTeMaTHYeCKUX 3HAHUN /sl pellieHus 3a1ad B 00JacTH COXPaHHOCTH
OKpY)KAIOIEH Cpelpl, IJIaHUPOBAaHUS TIOCTYIIKOB M OLIEHKM MX BO3MOXHBIX IOCIEACTBUN JUIA
OKpYXarolllel Cpefbl; OCO3HAHHWEM TIJI00ATbHOTO XapakTepa 53KOJOrMYECKHMX MpolieM M MmyTed HX
peLIeHHUs.

JInyHOCTHBIE Ppe3yJbTaThbl, 00eCIeYHnBAKINME AJANTANUI0 O00y4arolerocsi K HM3MEHSIOIUMCS
YCJI0BHAIM COLMAIBHOM M NPUPOAHON cpeabl:

I'oTOBHOCTBIO K [JEHCTBUSIM B YCIOBHUAX HEONPEAEIEHHOCTH, IIOBBIIICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO IEATENBHOCTh, B TOM UYHCJIE YMEHHUE YUUTHCS y APYTUX JIIOIEH,
proOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBbIC 3HAHMSI, HABBIKM U KOMITIETEHIIUHU U3 OIbITA JPYTUX;



Heo6xomumocTeio B ()OPMHUPOBAHUU HOBBIX 3HAHWW, B TOM 4HKcCie (HOPMYIUPOBATH UJAEH, TOHITHSA,
rUnoTe3sl 00 O0OBEKTaxX W SBICHHUAX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATh JE(PUIUTHI
COOCTBEHHBIX 3HAHUW 1 KOMIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHUE;

CrnocoGHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYAIIHIO, BOCIIPHHUMATh CTPECCOBYIO CUTYAIIHIO KaK BBI3OB,
TpeOYIOIIHMiA KOHTpMEp, KOPPEKTHPOBATh NPUHMMAEMble pPEUICHUS W ACUCTBHs, (opMyaupoBaTth u
OILICHUBATh PUCKH U TIOCIEACTBHSA, ()OPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIle  pe3yabTaThl  OCBOCHHS  NPOTpaMMbl  yd4eOHOro  mpeamera  «MaremaTuka»
XapaKTepU3YIOTCS OBJIaZICHUEM VHUBEPCAIbHBIMU no3nasamenvHvIMuU oelicmeusamu,
VHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU OeliCMEUSMU U YHUBEPCATbHbIMU PeYIAMUBHBIMU OClICIEUIMU.
1) Vuueepcanvhvie noznasamenwvhule oeticmaus obecnequsaom Qopmuposanue 06a308vbiX KOSHUMUBHBIX
npoyeccos obyuarwuxcsa (0c6oerue Memooo8 NO3HAHUS OKPYHCAIOWe20 MUpd, NpumMeHeHue J102UYecKuXx,
uUcce008amenbCKux onepayull, ymeHuii pabomams ¢ uHgopmayueti).

Ba3oBble 1oruyeckue neiicTBus:

e BBIABJATL W XapPAKTCPU30BATH CYHICCTBCHHBLIC IPU3HAKKW MAaTEMAaTUYCCKUX 06T)€KTOB, HOH?[TI/II\/'I,
OTHOIIIEHUH MCKAY IMOHATHUAMU,

e (QopMyIMpPOBATH ONPEIEICHUS MMOHATHI; yCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKALIUH,
OCHOBaHUS 111 00001IEHUS U CPaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAIM3a;

e BOCIpPUHUMAThb, (QOPMYIHpPOBaTH U  NPe0OpPa3OBbIBATh  CYXKJIEHUS:  YTBEpIUTENIbHBIE WU
OTpuLaTeNIbHbIE, €JMHIUYHBIE, YACTHbIE U OOLIHE;

e  YCIIOBHBIC; BBISIBJISITh MATEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTHUBOPEUNs B (aKTax,
JAHHBIX, HAOIOACHUSAX U YTBEPKICHHSIX;

e MpesiaraTb KpUTEPHUH JUIS BBISBICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

e JICJIaTb BBIBOJbI C HCIIOJIb30OBAHHMEM 3aKOHOB JIOTUKH, JOCAYKTHBHBIX W HWHAYKTHBHBIX
YMO3aKJIIO‘{eHPII>'I, YMOSaKJ'II-O‘leHI/Iﬁ I10 aHAJIOT'HH,

e pa30bupaTh J[0OKa3aTeIbCTBA MaTEMaTHUECKUX YTBEPXKACHUU (MpsiMble U OT MPOTUBHOIO),
MIPOBOJUTH CAMOCTOSITENIbHO HECIIOXKHBIE J0Ka3aTeIhCTBA MaTeMaTH4YeCKUX (DaKTOB, BHICTPAUBATh
apryMeHTaluIo, IPUBOIUTH PUMEPHI U KOHTP IPUMEPHL;

e 000CHOBBIBaTh COOCTBEHHBIC paCCYXACHHUS; BBIOMpPATh CIOCOO pelIeHus ydeOHOW 3amadyu
(cpaBHMBaTh HECKOJBKO BapHaHTOB pEIICHHsS, BBIOMpATh HauOoJiee MOAXOIAIIMNA C Y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTCPHUCB).

Ba3oBble ncciaenoBarebCKNE TeHCTBUA:
e HCIOJIH30BaTh BOMPOCHI KAK UCCIICIOBATEILCKUN HHCTPYMEHT TIO3HAHUS;

e (QopMynupoBaTh BONPOCHl, (UKCHUPYIOIIUME TMPOTHBOpEYHE, MpodiieMy, CaMOCTOATEIHHO
yCTaHaBIUBATh UCKOMOE U JIaHHO€, (OpMHUPOBATH TUTIOTE3Y,

e APrymeHTHUPOBATH CBOIO IMO3UIIUIO, MHCHHC,

e TMPOBOJUTH TI0 CAMOCTOSTEIILHO COCTABJICHHOMY IUIaHY HECIIOKHBIM SKCIEPUMEHT, HEOOJIbIIoe
UCCIIE/IOBAHUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXKIy COOOH;

e CaMOCTOATCIIBHO (I)OpMyJIHpOBaTB O606H.ICHI/I$I U BBIBOJBI II0 pPE3yJbTaTaM HpOBCI[éHHOI‘O
Ha6J'IIO,Z[eHI/I${, HCCIICA0BaHUs, OLCHUBATH NOCTOBCPHOCTH IMOJYUYCHHBIX PE3YJIbTATOB, BBIBOJAOB U
000 6HlCHHﬁ; MNPOrHo3upoOBaTb  BO3MOXHOC  PAa3BUTUC  IIpoOLCCCa, a TakKXKe BbIABHUI'aTh
MPCAIIOJIOKECHUA O €TO0 Pa3BUTUN B HOBBIX YCIIOBUSAX.



Padora ¢ undopmanueii:

BBISIBJISITH HEAOCTATOUYHOCTDL U I/I36BITO‘IHOCTB I/IH(l)OpMaL[I/II/I, JaHHbIX, HCOGXOHI/IMBIX JJIA peH_IeHI/ISI
3a/1a4u;

BBIOMPATh, aHATU3UPOBATh, CHUCTEMATU3UPOBATh M MHTEPIPETHPOBATH WH(POPMALNIO PA3THIHBIX
BUJIOB U ()OPM IPECTABIICHHUS;

BBIOMpaTh (hopMy mpencTaBieHUs] WHPOPMALMU ¥ WILTIOCTPUPOBATH peIlaeMble 33a7aui CXEMaMH,
JyarpaMmmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMU;

OLICHMBATh HAJAEKHOCTH MHQOpPMAMM 10 KPUTEPHUSM, MPEIJIOKEHHBIM Y4YUTEIEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITEIBHO.

2) Vhusepcanvhvle KOMMYHUKAMUGHbLE OClicmeust 00ecneyusaiom coopMuposaHHoCmy — COYUATbHBIX
HABLIKO8 00VYAIOUUXCSL.

Oo0mmenue:

BOCIIPUHUMATh U q)OpMy,HHpOBaTI) CY)XICHHUA B COOTBETCTBUHU C YCIIOBHUAMU U LCIIAMU O6HI€HI/I$I;

SICHO, TOYHO, 'PaMOTHO BBIPpaXXaTb CBOIO TOYKY 3pCHUA B YCTHBIX W NMCBMCHHBIX TCKCTAX, AaBaTb
IMOACHCHUA II0 XOAYy PpC€HICHUA 3aJadd, KOMMCHTUPOBATH HOJ'Iy‘—I@HHBIfI pe3yibTar, B XOIC
00CYX/ICHHS 3a/1aBaTh BOMPOCHI TIO CYIIECTBY OOCYKIAeMOM TeMbI, MPOOJIEMBI, PEIIaeMOu 3a1a4uH,
BBICKAa3bIBaTb UJICH, HALICJIICHHBIC HA ITIOWCK PCIICHMA,

COTIOCTABJISITh CBOU CYXACHHUS C CYXJIECHHUSAMH JPYrUX YYaCTHUKOB JHUAJioTa, OOHAPYXHBATh
pasIuuue U CXOACTBO TO3UITUH;

B KOPPEKTHOH opme GopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
MPEJCTaBIATh PE3YIbTAThl PEIICHHS 33]1auH, SKCIIEPUMEHTA, UCCIICIOBAHUS, IIPOCKTA;

CaMOCTOSITENIbHO BBIOMpaTh (POpMaT BBHICTYIUICHHS C YUETOM 3aj]iad MPE3eHTAUU U 0COOEHHOCTEH
ayJUTOPHUHU.

CoTpyaHunyecTno:

IIOHUMATh W HUCIIOJb30BaTh MMPCUMYIICCTBA KOMaHI[HOI\/'I u HHHHBHHyaHBHOﬁ pa6OTBI IIpu pCICHUU
y‘le6HHX MaTeMaTU4YCCKUX 3a1a4,

IIpUHUMAaTh LEJIb COBMECTHOI ACATCIIBHOCTH, INNIAHHUPOBATH OpraHu3alrio COBMECTHO pa6OTH,
pacipeacisiTb BUAbI pa60T, JA0roBapmnBaThbCs, 06CY)K,Z[aTL mponecc U pe3yiabTaTt pa6OTLI;

000011aTh MHEHHUSI HECKOJIBKUX JIIO/ICH; y4acTBOBATh B TPYIIOBBIX (popmax paboThl (00CYXKACHUS,
00OMEH MHEHHSIMH, MO3TOBBIC IIITYPMBI U JIp.);

BBIIIOJIHATH CBOIO 4aCTb pa6OTBI H KOOPpAHUHUPOBATb CBOU JICUCTBUS C APYruMHu 4JI€HAMH KOMaH/bI;

OILIGHMBAaTh KauyeCTBO CBOEr0 BKJIaJa B OOMIMI HPOAYKT MO KpPUTEPUSM, CHOPMYITHPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICHCTBHUS.

3) VHueepcanvhvle pecynisamugnble deticmausi 0becneuugaiom GopmMuposanue CMvlCO8blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranmn3anus:

CaMOCTOSITEJIbHO COCTABIIATH IUIaH, AJITOPUTM peIleHHs 3a7a4H (MM €ro 4acTh), BHIOUPATh CII0Co0
peleHust ¢ y4éToM HMEIOLIMXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAIIUH.

CaMOKOHTPOJIb:



e BIANETh CMOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIA TIpolecca W pe3yibTrara pemieHus
MaTeMaTUYECKOM 3a1a9Hu;

e NPCABUACTb TPYAHOCTHU, KOTOPLIC MOT'YT BO3HUKHYTH IIPU PCHICHUU 3aJa4H, BHOCHTHL KOPPCKTUBLI
B JCATCIBHOCTb HA OCHOBEC HOBBIX O6CTO$IT€JILCTB, Haf/’IHGHHBIX OH_II/I6OK, BBIABJICHHBIX pr,Z[HOCTef/'I;

e OIICHHMBATH COOTBETCTBHE PE3ybTaTa JCATEIHHOCTH IMOCTABICHHOMN L€ U yCIOBHSIM, OOBSICHATH
OPUYUHBl JIOCTW)KCHUS WJIM HE JOCTH)KCHUS IIeNM, HaXOAWTh OMMOKY, IaBaTh OIICHKY
npHOOPETEHHOMY OTIBITY.

MPEJIMETHBIE PE3YJIbTATHI

[IpesynbTaTsl ocBoeHus [Ipumepnoii pabodyeit mporpaMMbl O MaTeMaTUKE MPEICTABIEHBI 11O TOJamM
oOyueHusl B CIEAYIOIIMX pa3zenax MporpaMMbl B paMKax OTAEIBHBIX KypcoB: B S—OKiaccax—Kypca
«MaremaTka», B I—9Kinaccax—KypcoB «Anredpay, «l'eomeTpus», «BeposiTHOCTb U CTaTUCTUKAY.

Pa3BuTHe n0oruueckux MpenCTaBICHUM M HaBBIKOB JIOTMUECKOTO MBIIIJIEHUS OCYIIECTBISETCS Ha
MPOTSHKEHUH BCEX JIETOOYUEHHUsI B OCHOBHOM ILIKOJIE B paMKax BCeX Ha3BaHHBIX KypcoB. [Ipeanonaraercs,
YTO BBIIYCKHUK OCHOBHOM IIKOJIBI CMOXET CTPOMTH BBICKA3blBaHMSI W OTPHUIIAHMS BbICKA3bIBaHUM,
pacrno3HaBaTh UCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS, IPUBOJIUTE IPUMEPHI M KOHTP MPUMEPHI, OBIAIEET
MOHATHUSMU: OIpeJeNieHue, akCuoMa, TeOpeMa, N0Ka3aTelbCTBO—MU HAYYHUTCS MCIOJIb30BaTh UX MpHU
BBITIOJTHEHUH yYEOHBIX M BHEYUYEOHBIX 3a/1a4.

COILEP KAHUE YYEBHOI'O KYPCA "MATEMATHKA"

(mo rogam o0yueHus )
5 kanacc

HartypaabHble uncia v HyJIb

Harypansnoe uucno. Psn Hatypanbnbeix uncen. Yucno 0. M3o0paxenne HaTypaJIbHBIX YHCENT TOYKAMHU Ha
KOOPAMHATHOM (4ncioBoid) nmpsmoi. [lo3uimonnas cucrtema curciaeHus. PuMmckas Hymepanus Kak mpumep
HEMO3UIIMOHHOM cucTembl cuncieHus. Jlecatuynas cuctema cuucieHusi. CpaBHeHHE HaTypajJbHBIX YHCE,
CpaBHEHHME HATypalbHbIX uncend ¢ HyaéM. CnocoObl cpaBHeHUs. OKpyriieHHE HaTypalbHBIX YHCEN.
CrnosxeHre HaTypaJbHBIX YHUCEI; CBOMCTBO HYJS NpHU CIOXKEHUHU. BplumTanue kak nedcTBUE, 0OpaTHOE
CIIOEHHIO. YMHOKEHUE HATYypaJIbHBIX YHMCEN; CBOMCTBA HYINS U €IMHUIBI P YMHOKeHUU. Jlenenue kak
neicTBre, 00paTHOe YMHOXXKeHHI0. KOMMOHEHTHI ACHCTBUM, CBSI3b Mexay HUMU. [IpoBepka pesysibTaTa
apudmernyeckoro aeWctBusa. IlepemecTuTenbHOE M COYETAaTEIbHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS U
YMHOKEHUS, paclpeleIuTeIbHOE CBOMCTBO (3aK0H) yMHOKeHus. Vcnonp3zoBanue OykB Jiisi 0003HAUYEHUS
HEU3BECTHOTO KOMIIOHEHTA W 3alllCU CBOMCTB apudMeTndyeckux neiicTBuil. Jlenutenu u KpaTHbIE 4ucTa,
pazioxxkeHue Ha MHOuTenu. IIpocteie W coctaBHble uucna. IlpusHaku ngenumoctu Ha 2, 5, 10, 3, 9.
Henenne ¢ ocrarkoM. CTeneHb ¢ HATYpaJIbHBIM IOKa3aTesieM. 3alKCh YUCIA B BUAE CYMMbl pa3psaHbIX
ciaraembix. YucnoBoe BelpakeHHe. BorurcieHne 3Ha4eHUd YHUCIOBBIX BHIPAYKEHUH; TOPSAIOK BBIMOIHEHUS
neiictBuil. Mcnosib30BaHue MPHU BHIYMCICHUSIX TEPEMECTUTEILHOTO U COYETATEIHbHOIO CBOMCTB (3aKOHOB)
CIIOKEHHSI 1 YMHOXKEHUS, pACIPEICIUTEIHHOIO CBOMCTBA YMHOKEHUSI.

JApoou

[IpencraBienne o apodu Kak crmocoOe 3amucu 4acTu BenuuuHbl. OObIKHOBEHHBIE apoou. [IpaBuibHbIE U
HempaBWIbHbIE IpoOu. CMemnaHHas OpoOb; MpencTaBiIeHHE CMENIaHHOW JpoOM B BHJIE HENPaBUIBHON
IpoOu U BBIAETICHUE IIENIOM YacTH YHWCIa W3 HEeMpaBHIbHOU apoOu. M3o0pakenue apoOelt ToukamMu Ha
gyrcnoBoi mpsmoil. OcHoBHOe cBoicTBO apobu. Cokpamienue apoOeil. [IpuBeaenue apodbu K HOBOMY
3HameHarento. CpaBHeHue apoOeit. CrokeHHe M BhIUMTAHHE ApoOed. YMHOXKEHHE W JIeJeHHE JpoOeii;
B3aMMHO-00paTHbIe npoOu. HaxoskaeHue yacTh LEeNoro W IeNoro mo ero 4dacTu. JlecsThuHas 3amuch
npob6eii. [IpeacraBnenue AecAITUYHONM IPOOU B BHIE OOBIKHOBEHHOW. V300paxeHune AeCATUYHBIX IpoOeit
TOYKAMH Ha YHUCIOBOW mpsMoil. CpaBHEHHE MAECATUYHBIX ApoOel. ApudMeTudeckne ACUCTBUS C
JeCSITUYHBIME Ipo0siMu. OKpyTIeHHe TECATUIHBIX IPOOeii.
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Pemenne TekcToBBIX 3amad apudmernueckuMm criocoOoM. PemieHne normueckux 3amad. Pemenue 3amau
nepedopoM BCEX BO3MOKHBIX BapHaHTOB. Vcmonb30BaHue MpH PELICHUH 3a/1a4 Tabiaui U cxeM. Pemienue
3a/1a4, COJEPKAIIMUX 3aBUCHUMOCTH, CBS3BIBAIOIIME BEIWYUHBI: CKOPOCTb, BpPEMs, PACCTOSHHE; LIEHA,
KOJIMYECTBO, CTOMMOCTh. EJTMHHIIBI U3MEpeHus: MacChl, 00bEMa, IIEHBI; PACCTOSHHSI, BDEMEHH, CKOPOCTH.
CBs3p MEXAy €AMHUIAMH H3MEpPEHHS KaXJ0i BeIMYMHBI. PemeHne OCHOBHBIX 3adad Ha ApoOwu.
[IpencraBienue JaHHBIX B BUJE TaOJIUL, CTOI0YATHIX JUarpamm.

Harasignas reomMeTpus

Harnsanuele npencraBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE30K, JIyd, YroJj, JoMaHasd,
MHOT'OYTOJIbHHK, OKPYKHOCTb, Kpyr. Yrou. IIpsMo#, OCTpeIii, Tynmoil W pa3BEpHYyThIM yrusl. JlimHa
OTpE3Ka, METPUYECKUE EIWHUIBI JJIMHBL. /[IMHA JTOMaHON, IEpUMETp MHOIOYrOJIbHHKA. M3mepeHue u
MIOCTPOCHHUE YIJIOB C MOMOUIbIO TpaHcmoptupa. Harmsinuele npencraBiieHus o (uUrypax Ha IUIOCKOCTH:
MHOTOYT'OJIbHUK; MPSIMOYTOJIbHUK, KBaJpaT; TPEYroJIbHUK, O paBeHCTBe ¢uryp. M3obpaxenue duryp, B
TOM uyHciie Ha kierdarod Oymare. Iloctpoenne koHpurypaumii u3 yactel HpsMON, OKPY)KHOCTH Ha
HEJIMHOBAHHOM M KkieryaTto Oymare. lcnonb3oBaHue CBOWCTB CTOPOH M YIJIOB MNPSMOYTOJIbHUKA,
kBajpara. [lnomans npsMOyroJibHUKa ¥ MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 MPAMOYIOJIbHUKOB, B TOM
yucie Quryp, H300paKEHHBIX Ha Kieryatod Oymare. EnuHunmsl usmepenus miomaau. HarmsaHeie
MIPeJICTaBJICHMsS O MPOCTPAHCTBEHHBIX (UTypax: MPSMOYIrOJbHBIN Mapasuiesenune]l, Kyo, MHOTOIpaHHHUKH.
N3obpaxenne nmpocTelmmx MHOTOTpaHHUKOB. Pa3BépTku KyOa m mapamnenenumnena. Co3gaHue Mojaenen
MHOTOTPAaHHUKOB (M3 Oymaru, TpOBOJIOKM, IJIacTWIMHA H  Ap.). OO0BEM  OPSIMOYroJBLHOTO
napajuienenumneaa, kyoa. Equauiier nsmepenus oonéma.

6 KJiacc
HarypaabHblIe UynucJia

Apudmernueckue AeHCTBUSA C MHOTO3HAYHBIMU HATYpajIbHBIMU YMCIaMU. YHCTIOBBIE BBIPAXKEHUS, TOPSII0K
NeMCTBHIM, UCIIONIb30BaHKE CKOOOK. MICronp30BaHKe MPU BHIYUCICHUSIX IEPEMECTUTEIBHOTO U COYETATEIHHOTO
CBOMCTB CJI0EHUS U YMHOKEHHUS, paCIpeIeIUTEIbHOTO CBOMCTBA YMHOKeHUsA. OKpyIJIeHHe HaTypaIbHBIX
qHCel.

HCJ'II/ITCJ'II/I M KpaTHBIC 4YUCJIa, HauOOIBIINHI 06H_[I/II71 JCINUTCIIb U HAMMCHBIICC 0611166 KpaTHOC. I[eJ'II/IMOCTB
CYMMBI U IIPOU3BEACHUA. HeHeHI/Ie C OCTAaTKOM.

JApoou

OObIKHOBEHHAsT APOOb, OCHOBHOE CBOWMCTBO ApoOH, cokpaieHne apoOedl. CpaBHeHWE W YIMOPSIOYMBAHHE IPOOEH.
Pemenne 3azau Ha HaXOXJIEHWE YAaCTH OT LEJOTO M LEJOro 10 ero yactu. J[poOHoe 4MciIo Kak pe3ysbTar JIeNICHUs.
[IpencraBienne ecATHYHON IpoOM B BHAE OOBIKHOBEHHOW APOOM M BO3MOXKHOCTH HPEACTABICHHS OOBIKHOBEHHON
apoOu B BHAE NeCATUYHON. JlecaTnunble Ipodu M MeTpuyecKas cucteMa Mep. ApudMmerndeckue NEHCTBHSA M YHCIOBBIC
BBIPQ)KEHUS C OOBIKHOBEHHBIMH H JICCITUIHBIMH JIPOOSIMH.

OrHowenue. lenenue B JaHHOM OTHOIEHHH. MaciuTa0, nponopuust. [Ipumenerne nponopiuii npy peeHny 3aaad.

Ilonstne IIpoOLCHTA. Beruncnenne OponcHTa OT BCIWYHUHBI U BEJIIMYHUHBI 10 e IIPOLCHTY. BLIpa)KeHI/Ie IIPOLCHTOB
JACCATUYHBIMUA ,Z[pOGHMI/I. Pemenue 3a71a4 Ha ITPOUCHTHI. BLIpa)KeHI/Ie OTHOLICHU: BCJIMYMUH B IIPOILICHTAX.

ITonokurTejJdbHbIE U orTpulaTe/JIbHbIC YUCJIa

[TonoxwurtensHble M oTpULaTENbHBIE yncna. Llenple urcaa. Moaynp yncna, reoMmerpudeckas HHTEPIPETAs MOAYJIS
yucna. M3o0pakeHne 4Yucel Ha KOOPAWHATHOM mpsMod. YucnoBble mnpoMexyTkd. CpaBHEHHE UHCEN.
Apudmernueckne AeHCTBUS C MOMOXKHUTEIBHBIMU U OTPULATEIEHBIMU YHCIAMH.



HpHMoyTOHI)HaH CUCTEMa KOOpJAWHAT Ha IJIIOCKOCTH. KOOpI[I/IHaTI)I TOYKHM Ha IIJIOCKOCTH, 36CIII/ICC3 W opauHarta.
HOCTpOCHI/Ie TOYCK H (bI/Il"yp Ha KOOpI[HHaTHOI)'I IIJIOCKOCTH.

BykBeHHBbIE BbIPaKEHU

[Mpumenenue OyKB IS 3aMHCH MATEMAaTHYECKUX BBIPAXKEHUH U mpesiokeHuid. CBOHCTBA apu(MeTHIECKUX JeHCTBUH.
DbyKBEeHHBIE BBIPQ)XCHHS M YHMCIIOBBIE IOJCTAaHOBKU. DYKBEHHBIE PABEHCTBA, HAXOXKJIECHUE HEU3BECTHOI'O KOMIIOHEHTA.
®opmyisl; (hopMyIIbI IEpUMETPa U IUIOMIAAN NPSIMOYTOJIbHUKA, KBaIpaTa, 00bEMa Napaenenunena u Kyoa.

PelneHue TEeKCTOBBIX 3aaa4va

Perienre TekCTOBBIX 3a7a4 apu(METHUSCKUM CIIOcOO0M. PerieHue joruueckux 3anad. PerreHue 3amau nepedbopom
BCEX BO3BMOXHBIX BApHAHTOB.

Pemenne 3aja4, COACpKaluX 3aBUCHUMOCTH, CBA3bIBAIOIIUX BECJIMYUHBI: CKOPOCTb, BpPEM:A, paCCTOAHUEC, IICHA,
KOJIMYECTBO, CTOMMOCTBL, IMPOU3BOAUTECIBHOCTH, BPEM:, 00BEM pa6OTBI. EI[I/IHI/IIIBI U3MCEPECHUA. MACChl, CTOMMOCTH,
paccTosAHusA, BpEMCHU, CKOPOCTH. CBs3b MCKIY CAMHUIIaMH U3MCPCHUA KaX(I[Oﬁ BCIIMYWHBI.

Pentenne 3a/1a4, CBA3aHHBIX C OTHOLIEHHEM, POMOPIMOHAIBHOCTHIO BETMYHH, MPOLIEHTAMH; PEIIEHHE OCHOBHBIX 3a7a4
Ha po0H U MPOIIEHTHI.

OreHka 1 MPUKUIKA, OKpyTIIeHHEe pe3yibTata. CocTaBieHne OYKBEHHBIX BRIPAXKCHHM 110 YCIIOBUIO 3aa4H.

[IpencTaBnenne AaHHBIX C MOMONIBI0 TaOmum U auarpamMm. CToi0uaTeie AuUarpaMMbl: YTCHHE W MTOCTpOocHHE. UTeHue
KPYT'OBBIX AUArpaMM.

Harassanasi reomeTpusi

Harnspnele npencraBieHuss o ¢GuUrypax Ha IUIOCKOCTH: TOYKa, TpsAMas, OTPE30K, JIyd, VYroji, JIOMaHas,
MHOTOYTOJIbHHK, YETHIPEXYTONBHUK, TPEYT OJIbHUK, OKPY>KHOCTD, KPYT.

BzanmHoe pacrnonokeHue OBYX TPSIMBIX Ha IUIOCKOCTH, MapajuieibHBIE MpPsMbIE, MEPIeHIUKYISIpPHBIE MPSMBIE.
M3MepeHue pacCcTOSHUIM: MEXAY IBYMsI TOUKaMH, OT TOUKH JI0 TIPSMOM; ITTMHA MapUIpyTa Ha KBaJIpaTHOM CETKeE.

W3mepeHue 1 NOCTpOEHKE YIJIOB C MOMOLIBbIO TPAHCIIOPTUPA. BUABI TPEYrOJIBHUKOB: OCTPOYT OJIbHBINA, MPSIMOYIOIbHBIMH,
TYIIOYTONIGHBINA;  PaBHOOEIPEHHBIH, PAaBHOCTOPOHHHM. YeThIpEXYTrOdbHUK, TMPUMEPHl  YETHIPEXYTOIHHUKOB.
[IpssmoyronpHUK, KBaJpaT: UCHOIH30BAHWE CBOWCTB CTOPOH, YIJIOB, AMAroHajel. M300paxxeHne reoMeTpHyYecKhX
¢buryp Ha HENMHOBaHHOW Oymare C HCIIONB30BAHWEM ITMPKYIS, JHHEWKH, yTroNbHHKA, TpaHcmoprupa. IlocTpoenus Ha
KJIeTJaTon Oymare.

[lepumerp wmHorOyrompHuka. lloHsATHE TUTOmAAM GUTYPH; €AWMHHUNBI W3MepeHUs Turomann. [lpubmmxérHoe
M3MEepeHne momaan (Gpuryp, B TOM 4uciie Ha KBaapaTtHoU cerke. [IpubnmkéHHOe M3MepeHue JITUHBI OKPYKHOCTH,
JIOMIA TN KPyTa.

Cummerpusi: LIeHTpalbHas, OceBasi U 3epKajbHAsl CHMMETPHH.
ITocTpoeHne cUMMETpUYHBIX (QHTYP.

Harnsinaele mpencraBieHus O MPOCTPAHCTBEHHBIX (HUIypax: Mapajulelienuresa, KyO, mpu3Ma, mupamua, KOHYC,
LUIMHAD, Wap u chepa. M300paxkeHne npocTpaHCTBEHHbIX Guryp. IIpumeps! pa3BEPTOK MHOTOrPaHHUKOB, IIMJIMHAPA U
koHyca. Co3aHne MozeNell MPOCTpaHCTBEHHBIX GUTYD (U3 Oymaru, MpoBOJIOKH, MJIACTHIINHA U JIp.).

[ousTre 06bEMa; eanHUIBI H3MepeHns 00bEMa. OOBEM IPSAMOYTOJIBHOrO MapajuleNenuiena, Kyoa.



IJIAHUPYEMBIE IPEIMETHBIE PE3YJIbTATDBI
(mo roxam o0y4eHus)

5 xkaacce

Yuciaa 1 BbIYUCIEHHUS

ITonnmate u MMpaBHUJIBHO yrIOTpe6JIHTI) TCPMHHBI, CBA3AHHBIC C HATYPAJIbHBIMU YUCJIAMHU, OOBIKHOBEHHBIMHA
n JCCATHYHBIMU IIpO6$IMI/I.

CpaBHUBATh U YIOPSIOYMBATH HATYPAIbHBIC YUCIIA, CPABHUBATH B MPOCTCHUITUX CIy4asiX OOBIKHOBCHHBIC
IpoOH, ECATHIHBIC TPOOH.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOM (YMCIOBOI) MPSIMOI C COOTBETCTBYIOLUM €1 YMCIIOM U U300paxaTh
HaTypaJIbHbIE YKCia TOUKaMH Ha KOOPJIUHATHOM (YMCIIOBOM) MPSIMO.

BoinonHsATe apudmernyeckue AEHCTBUS C HATypalbHBIMM YHCIIaMH, C OOBIKHOBEHHBIMU JApOOsSMHU B
MPOCTENIINX CITyqasiX.

BBINOIHATE TPOBEPKY, NPUKUIKY PE3YJIBTATA BBIYNCICHUN.
OKpyrasTh HaTypaJbHbIE YHCIIA.
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Pemath TekCTOBBIE 3a7add apH(PMETHYSCKUM CIOCOOOM W C TIOMOIIBIO OPraHW30BAHHOTO KOHEYHOTO
nepedopa BcexX BO3ZMOXKHBIX BApUAHTOB.

Pemrate 3aaa4u, COACpKAIMUEC 3aBUCHUMOCTH, CBA3BIBAIOINNWE BCIWMYHHBI: CKOPOCTH, BPEMs, PACCTOSHHCE;
OEeHa, KOJIH4YE€CTBO, CTOMMOCTbD.

Hcnonb30BaTh KpaTKue 3aMucH, CXeMbl, TaOIHIIbl, 0003HAUYEHUS IPU PEILICHUH 3aay.

Ilonp30BaThCsl OCHOBHBIMH CAMHUIIaMHU HU3MCPEHUA: ILCHBI, MAaCChl; paCCTOsAHHWsA, BPEMCEHU, CKOPOCTHU,
BbIpaXaTb OJHU €AWHUIBI BEJIUWYHNHBI YEPE3 APYIrUEC.

I/I3BJ'IeKaTI), AHAJIN3UPOBaTh, OLCHHUBATH I/IH(bOpMaI_[I/IIO, MMpEaACTAaBJIICHHYIO B Ta6n1/1ue, Ha cTon04JaToii
auarpaMMme, HHTCPHIPETUPOBATD IMPEACTABIICHHBIC TaHHBIC, UCII0JIB30BaTh JaHHBIC IIPU PCIICHNUH 3a1a4.

Harasignasi reomerpus

ITonp30BaTecsa reOMETPUYCCKUMHU TIOHATUAMMA: TOYKaA, IIpsAMasd, OTPE30K, JIy4d, Yrojl, MHOI'OYI'OJIbHHK,
OKPYXHOCTB, KPYT.

HpI/IBOI[I/ITB IMPpUMCEPLI 00BEKTOB OKpyXXaromiero mMupa, HUMCEHoIUuX CI)OpMy HN3YUCHHBIX TI'€OMCETPHUYCCKUX
uryp.

Hcnonn3oBarh TCPMUHOJIOTHUIO, CBA3AHHYIO C yIJlaMH: BCPHIMHA CTOPOHA; C MHOI'OYIOJIbHUKaMHU: YTI'OJI,
BEpUIMHA, CTOpPOHA, JUAroHallb; C OKPY>KHOCTbIO: paaAnyC, AIUaAMETpP, LHCHTP.

N300paxkaTh M3yuyeHHbIE reOMeTpUYecKue (Urypbl Ha HEJIMHOBAHHOM M KieTdyaToi Oymare ¢ MOMOIIBIO
LUPKYJIS U JIMHEHKH.

HaxoauTte AIMHBI OTPE3KOB HETIOCPECACTBCHHBIM HU3MEPCHUEM C ITOMOIIBIO J'II/IHeI\/’II(I/I, CTPOUTH OTPEC3KHU
3aJJaHHOM JJIMHBI; CTPOUTDH OKPYKHOCTD 3aIaHHOTO paJguyca.

Hcmonp30BaTh CBOMCTBA CTOPOH U YIJIOB NPSAMOYTOJIbHHKA, KBaJApaTa I UX MOCTPOCHUSA, BBIYUCICHUA
IIiomaau U nepuMmeTpa.

Bbluncnare mepumerp W IUIOHmIaAb  KBajpaTa, IMPSMOYTOJIbHHKA, (UTYp, COCTaBJIEHHBIX W3
NPSIMOYTOJIbHUKOB, B TOM YHclie PUTyp, H300pakEHHBIX Ha KJIETYATON Oymare.



[Tosb30BaTbCsi OCHOBHBIMU METPUYECKUMH €IMHHMI[AMH W3MEPEHHS [UJIMHBI, IUIOLIAJN; BBIPAXKaTh OJIHU
€IMHHULIbI BEJIMYUHBI YEPE3 APYTHE.

Pacnio3naBate mapasuienenumes, Ky0, UCIOIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo rpaHb, U3MEPEHUS;
HAXOJUTh U3MEPEHHS Mapajliesenunena, Kyoa.

Bbraucnare 00b€M Ky0a, mapajuienienunena Mo 33JaHHBIM HM3MEPEHHSIM, I0JIb30BAThCS EIWHHUIIAMU
u3MepeHus o0bEma.

PemraTe HECnOXHBIE 3aa4i Ha UBMCPCHUC T'COMCTPUICCKHUX BCIIMYUH B IMIPAKTUYCCKUX CUTYyallHUAX.

6 KJJacc

Yucjaa 1 BBIYUCJIEHUSA

3HaTh U IOHUMATh TEPMHHBI, CBS3aHHBIE C PA3IMYHBIMU BHIAMH YUCEIN U CIIOCOOAMH UX 3aIUCH, IEPEXOJUTH (ECIH 3TO
BO3MOKHO) OT OJTHOM ()OPMBI 3aITUCH YHCIIA K APYTOM.

CpaBHI/IBaTB " ynopsAaaoduBaThb HCJIBIC YHCIIA, OOBIKHOBEHHEBIE M JCCATUYHBIC ,Z[pO6I/I, CpaBHUMBATh 4uCJa OAHOIO U
Pa3HbIX 3HAKOB.

BBIHOJIHHTB, coycrad YCTHBIC W IMHCbMCHHBIC HpI/IéMBI, apI/I(i)MeTI/ILIeCKI/Ie HGﬁCTBI/IH C HaTypaJIbHbBIMH W LCJIBIMHA
YHCJIaMH, OOBIKHOBEHHBIMU 1 JCCATHYHBIMHA JIpO6$IMI/I, IMMOJIOXKUTECIIbHBIMU U OTPULATCIIbHBIMHA YK CIIaMU.

Boiuncnars 3HaU4€HUS YUCIIOBBIX BhIPAKEHUMN, BBITIOIHATH NPUKHUIKY U OLIEHKY PE3YJIbTaTa BHIYMCIICHU; BBITIOIHATD
peodpa3oBaHus YUCIOBIX BRIPAXKSHHUI HA OCHOBE CBOUCTB apu(PMETHICCKUX JICHCTBUH.

COOTHOCHTH TOUKY Ha KOOPAMHATHOM IMPSIMON C COOTBETCTBYIOIIMM €W YHCIOM M M300pakaTh YHCla TOYKaMH Ha
KOOPJMHATHOU MPpSAMON, HAXOAUTh MOAYJIb YUCIIA.

COOTHOCUTE TOYKH B IPSIMOYTOJIBHON CHCTEME KOOPAUHAT ¢ KOOPIWHATAMH dTOH TOYKH.
OKpyTIATH TIENBIE YHCTIa U ACCATUIHBIC IPOOH, HAXOAUTD MPUOIMKESHUS THCET.
YucyioBbIe M OYKBEeHHbIE€ BbIPa'KeHUSsI

Ilornmate u y1'[0Tpe6J'I$ITL TEPMHHBI, CBA3aHHBIC C 3allMCBIO CTCIICHU 4YHCJIda, HAXOOWUTH KBaJApaT U I(y6 qucJia,
BBIYUCIIATh 3HAYCHHUA YU CIIOBBIX BLIp&)KCHHfI, coacCpKamunx CTCIICHU.

Ilonp30BaThCs IIpU3HAKaMH ACIIUMOCTH, paCKIaAblBaTbh HATYPAJbHBIC YUCJIa HA IPOCTBIC MHOXKUTECIIN.

[Tonb30BaThCs MacmTaboM, COCTABILITH IPOIOPIMK U OTHOIWIEHH. Mcronp30BaTh OyKBbI 151 0003HAYEHUS YHCEN IIPU
3allUCH MAaTEeMaTHYECKUX BBIPAKEHUM, COCTaBIATH OyKBEHHBIC BBIpRXEHHS M (DOPMYJbI, HAXOOUTb 3HAUYCHMS
OYKBEHHBIX BBIPa)KCHUH, OCYILECTBIISISI HEOOXOANMBIE IOACTAHOBKH U IIPe0Opa30oBaHusl.

HaxonuTte HeM3BECTHBIM KOMIIOHEHT PABEHCTBA.
PelmreHue TEKCTOBBIX 3a1a4
Pemate MHOTOIIIATOBBIE TEKCTOBBIE 3a1a4H aPH(PMETHIECKUM CITIOCOOOM.

Pemate 3aaun, cBsA3aHHBIE C OTHOILIEHHEM, ITPOIOPIIMOHANBHOCTHIO BEIMYUH, IPOIIEHTAMU; PeliaTh TPU OCHOBHBIE
3a/1a4¥ Ha IpOOH Y TIPOIIEHTHI.

Pemats 3aa4d, COACPIKAIIUC 3aBUCHUMOCTH, CBA3bIBAKOINHNE BCIWYUHBI: CKOPOCTb, BPEMs, pPACCTOAHHUC, IICHA,
KOJIMYCECTBO, CTOUMOCTDb; HIPOU3BOAUTCIIBHOCTb, BPEM!I, 00BéMa pa6OTLI, HCITIOJIB3YA apI/I(l)MeTPILI€CKI/I€ HeﬁCTBHH,
OLCHKY, MPUKUAKY, MOJIb30BATHCA CANHHUIAMU U3MEPCHUS COOTBCTCTBYIOIIUX BCIIMYUH.

CocTaBIiTh 6YKBCHHBIG BBIPpAXKCHHA 110 YCJIIOBUIO 3a/1a4U.

UzBnekats nHpOpMaLUIO, NPEACTABICHHYIO B TaONMIax, Ha JMHEWHOW, CTONOYATOW WIM KPYTOBOH AMarpammax,
MHTEPIPETHPOBATH NPEICTaBIEHHBIE JAaHHBIE; UCTIOIb30BATh JAHHBIE ITPU PELICHUH 3a/a4.



[IpencrapnsaTs MHGOPMAIIMIO C TOMOIILIO TAOIHII, TMHSHHON U CTOJIOYATON JrarpaMM.
HarasaHasi reoMerpus

[IpuBoauTh MpHUMEPBI 00BEKTOB OKPYKAIOIIEr0 MHpa, UMEIOMUX (OpMYy HM3YUEHHBIX T€OMETPHUYECKHX TJIOCKUX H
MPOCTPAHCTBEHHBIX (PUTYP, TPUMEPHI PABHBIX U CHMMETPUYHBIX QUTYP.

N3o0paxarh ¢ MOMOIIbIO MUPKYIIS, JTHHEHKH, TPAaHCIIOPTHPa Ha HETMHOBAHHOW M KJIETYaTOW Oymare m3ydeHHbIC
TUIOCKHE FeOMETpHYEcKrue (UTYPHl U KOHQUTYpalUK, CHMMETPUYHBIE (DUTYPBHL

[Monb30BaThCsl TEOMETPUUECKIME MOHATUSIME: PABEHCTBO (UTYDP, CHMMETPHS; HCIIONIB30BATh TEPMUHOJIOTHIO, CBS3aHHYIO
C CUMMETPUEN: OCb CUMMETPHH, LIECHTP CUMMETPUU.

HaxonuTe BENMYMHBI YIVIOB HM3MEPEHHEM C IOMOULIbIO TPAHCIOPTUPA, CTPOUTH YIJbl 3aJAHHOM BEIWYHHBI,
[IOJIB30BAThCSl MPU PELIEHUM 3aJad TIpaJyCHOM MEpPOH YIJIOB; PACIIO3HABATh HA YEPTEXaX OCTPBIM, INPSMOH,
Pa3BEPHYTHIN U TYIIOH YIJIBL.

Bbluncnars JuHYy JOMaHOM, IEPUMETP MHOTOYTOJIbHUKA, [OJIb30BATHCS €UHULIAMU U3MEPEHUS JUIMHBI, BBIPAXKaTh
OJIHY €IMHUILIbI U3MEPEHUA JITTMHBI YEPE3 IPYTHE.

Haxonutp, ucnonb3ys 4epTEXKHBIE UHCTPYMEHTBI, PACCTOSHUS: MEXAY IBYMS TOYKAMH, OT TOYKH JO NPSMOM,
JUIMHY ITyTH Ha KBaJPAaTHOM CETKeE.

BeruucnsaTh monans GUryp, COCTaBICHHBIX U3 MPSIMOYTOJILHUKOB, UCIIONB30BATh pa30MeHUE Ha MPSIMOYTOJIBHUKHY,
Ha paBHbIE (UTYpBI, AOCTpamMBaHHE IO MPSMOYTOJbHUKA; IMOJB30BATHCS OCHOBHBIMH E€IMHHUIIAMH HM3MEPEHHS
IIJIOIAU; BBIPaXKaTh OJHU €AWHMIIBI U3MEPEHUS IUIOLIAN Yepe3 Apyrue.

Pacrio3naBaTh Ha MOIENAX U M300paKEHHSAX MUPAMULY, KOHYC, IIMUIMHAIP, UCTIONH30BaTh TEPMHUHOJIOTHIO: BEPIINHA,
pebpo, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N300pakath Ha KJIeTYaTON OyMare MpsMOyTONIBHBINA TTapalIeIICITATIC].

Bbruucnate 00bEM MPSIMOYTONBHOTO Mapajuiesenumnena, Kyoa, mojib30BaThCsl OCHOBHBIMU EIUHHUIIAMH H3MEPEHUS
00bEMa; BRIpaXkaTh OJJHY €AMHUIIBI H3MepeHHs 00bEMa depes apyrue.

Pemars Heca0KHBIC 3a7a91 HAa HAX0XKICHUE TF€OMETPUYCCKUX BEJIMIHUH B MIPAKTUYCCKUX CUTyallUAX.



TEMATHUYECKOE IIVTIAHUPOBAHMUE (110 ronam o0y4yeHnust)

5 kiaacce

Hazpanue paznena

KomnuectBo
YacoB

OcHOBHOE coziep)kaHue

HarypanbHble uncia.
[eicTBuUs ¢ HaTypaJIbHBIMU
YUCIAMU

43

Hecsatuunas cuctema cuucieHus. Psiig HATypadbHBIX UYHCEIN.
Hatypaneupiii psa. Yucno 0. Hartypanphble dyucna Ha
KOOpAUHATHOU HPSIMOH. CpaBHeHue, OKpYTJIEHUE
HATypaJIbHBIX  Yucell. ApudMeTvueckue JCHCTBUA €
HaTypalbHBIMHU uuciamu. CBOWCTBA HYINS MPHU CIOKECHUH U
YMHOXXEHUU, CBOWCTBA  EMWHUIIEI TIPH  YMHO)XCHHH.
IlepemecTUTENBHOE U COUETATENIBHOE CBOMCTBA CIIOKEHHS U
YMHOXEHUS, paCIpeIeIUuTeILHOE CBOWCTBO YMHOXKEHUS.
Jenurenun u KpaTHbIE 4YHWCa, PA3J0KEHHE 4YHCIa Ha
MHOXuUTenu. Jlenenue ¢ ocratkoMm. IIpocTeie M cocTaBHbIE
gucna. [lpusznaku memmmoctu Ha 2, 5, 10, 3, 9. Crenens ¢
HAaTypalbHBIM  TIOKa3zaTeleM.  UWCIOBBIE  BHIPAKCHUS;
MOPSIIOK JIeUCTBUM. PelleHne TEeKCTOBBIX 3a7ad Ha BCe
apudmeTHuecKre ASHCTBUS, Ha IBUKCHUE U TTOKYITKH

Harnannas reomerpust. Jlunuu
Ha IJIOCKOCTH

12

Touka, npsimasi, OTpe30K, Jyd. Jlomanas. M3mepeHnue anuHbI
OTpE3Ka, MCTPHUYCCKUEC CANHUIIbI HU3MCPECHUA JJIUHBI.
OxpyxHocTh U Kpyr. [Ipaktudeckas pabora «[locTpoeHue
y30pa u3 OoKpyxkHocrtei». Yroin. IlpsMoi, ocTpbiif, Tynon u
pa3BEépHyThIA yriabel. HM3mepenune yrioB. Ilpakruueckas
pabota «IlocTpoeHne yrioBy

OOBIKHOBEHHBIC APOOH

48

Hpo6s. llpaBmibHBIE W HEMpPaBIIBHBIE ApoOH. OCHOBHOE
cBoiicTBO apobm. CpaBHeHme npoOeit. CrnoxeHue u
BBIUMTaHHE OOBIKHOBEHHBIX npodOeii. CwmemaHHas IpoOb.
YMHOXEHHE M JelieHne OOBIKHOBEHHBIX IPOOCH; B3aMMHO-
obOpaTHBIe npoOHU. Pemrenne TEKCTOBBIX 3amad, COAEPIKAIIIX
npobu. OcHOBHBIE 3a7a9n Ha ApoOu. IIpnmenenne OykB ams
3aIlMCH MaTEMaTUUYECKUX BBIPAXKEHUHN U NIPEIOKEeHU N

Harnsannas reomerpusi.
MHOroyronbHuK?

10

MHoroyronbHuku.  YeTbIpéxyronbHUK, IMPSIMOYTOJIBHUK,
KBaJipar. IIpakTrueckas pabora «IToctpoeHue
OpSAMOYTOJbHUKA  C  33JaHHBIMH CTOpOHAaMH  Ha
HEMMHOBaHHOM Oymare». TpeyrompHuk. Ilmomanp wu
HEPUMETP MPSIMOYT OJIbHUKA u MHOT'OYT'OJIbHHKOB,
COCTABJICHHBIX U3 NPSIMOYTOJBHUKOB, €AWHUIBI U3MEPEHHUS
miomaay. IlepuMerp MHOrO- YroJIbHUKA

Hecaruanpie 1podu

38

Hecarnunas 3ammch apoOeir. CpaBHEHHWE ECATHYHBIX
npobeit. [leiictBus ¢ gecATHUHBIME ApoOsimMu. OKpyrieHwe
JNECATHUYHBIX  OpoOeid.  PemieHne  TEKCTOBBIX — 3ajad,
cogepkaux 1poou. OCHOBHBIE 3a/1a4u Ha APoOH

Harnsanas reomerpust. Tena u
(UTYpHI B IPOCTPAHCTBE

Msuororpannuks. M300pakeHre MHOrOrpaHHUKOB. Mojenu
HPOCTPAHCTBEHHBIX Tel. [IpsIMOYrONBHBIN Mapajieienumnen,
Ky0. Pa3Béptkm kyOa m mapamenenunena. Ilpaxrnaeckas
pabora «Pa3BépTka KyOa». OO0BEM Kyba, MpSMOYrONBHOIO
napaJureNenueaa

[loBTOpenue u o0o0IIeHNE

10

TToBTOpEHHE OCHOBHBIX MOHATHIT U METOJIOB Kypca 5 Kiacca,
000011IeHrE 3HAHUHT




6 KJaacc

Haspanwue pasnena Konuyectso OcHOBHOE coziep)kaHue
qacCoB
HarypasbHble uncia 30 Apudpmernyeckue JeicTBUs c MHOI'03HaYHBIMU
HaTypaJbHbBIMH YHCJIAMU. YucoBeie BBIPpAXXCHHA, TOPAIOK
JICHCTBHIA, UCIIOJIb30BAHUE CKOOOK. OxpyriieHue
HaTypaJbHbIX YUCCII.
JlenuTenu u KpaTHbIC YMCIa; HAMOOJBIIHMKA OOIIUI JETUTENh
Y HaMMEHbIIIee 00I1Iee KpaTHOE.
Paznoxxenue umcna Ha MPOCTHIE MHOXHUTEIH. JleTMMOCTh
CyMMBI U IIpOU3BeIeHUs. J[eleHnEe C OCTATKOM.
Pernrenne TekCTOBEIX 3a/1a4
HarnsnHas reomerpusi. 7 IIepnennuxyisapHeie npsmele. [TapannenbHble IpsMBbIE.
IIpsimble Ha TIOCKOCTH PaccrosHue mMexny AByMs TOYKamu, OT TOYKHM JO IPSIMOH,
JUIMHA IYTH Ha KBaJIpaTHOM CETKE.
IIpuMepsl IPSIMBIX B IPOCTPAHCTBE
Hpobu 32 OObIkHOBEeHHast  JipoOb,  OCHOBHOE  CBOWMCTBO  JpoOH,
cokpatienue apooeit. CpaBHEHUE U YIOPSIOUYHBAHUE IPOOEH.
Jecsatuanbie TpoOX 1 METpUYECKast CUCTEMa Mep.
Apudmernyeckne  JeWCTBUST ¢ OOBIKHOBEHHBIMH U
JECSITHYHBIMU APOOSMHU.
Ornomenue. JleneHwe B AaHHOM OTHOIIeHHH. Maciura0,
MIPOMOPIIHSL.
[lonsiTue mporenTa. Berancinenrne mpomeHTa oT BETHIUHBI U
BEIMYUHBI 1O €€ MPOIEHTY.
Pemenre TeKCTOBBIX 3a7ad, COIEpXKAIIMX JApOOM U
MIPOIEHTHI.
[IpakTudeckas pabora «OTHOIIEHWE UTMHBI OKPYKHOCTH K €
TUAMETPY»
Harmsaras reomerpus. 6 OceBas cummerpust. LleHTpansHas cHMMeTpHs.
CummeTpust [TocTpoeHne  CHMMETPUYHBIX (DUTYD.
IIpaktrdeckas padora «OceBas CHMMETPHS.
CumMMeTpHs B IIPOCTPAHCTBE
Bripaxxenus ¢ OykBamu 6 [Ipumenenne OyKB AJIs 3aNFICH MAaTEMATHYECKUX BBIPAKECHHUN
U TpeIOKeHWH. DByKBeHHBIE BBIpAXEHHS U YHCIIOBHIS
MTOJICTAHOBKH.
BbykBennsie paBeHCTBa, HaXOXKJICHHE HEM3BECTHOTO
KOMIOHEHTa. DOpMYJIbI
HarusiHas reoMeTpHs. 14 UeThIpEXyTONBHUK, MIPUMEpPHI YETHIPEX YT OIbHAKOB.
Durypsl Ha MIOCKOCTH IIpssMOyronbHHUK, KBaApaT: CBOMCTBa CTOPOH, YIJIOB,
JTMaroHaIeH.
Wsmepenwne yrioB. Buapl TpeyroinpHAKOB.
Ilepumerp muOroyronpHuka. [lnomans ¢urypsr. @opmysmst
nepuMeTpa ¥ IUIOMAanu TpsMoyronbHHuKA. [lpubmmxénnoe
M3MepeHue iomanan Gpuryp.
IIpaktudeckas padora «Ilnomiane kpyray
TonoKHUTENEHEIE I 40 Uenble  uymcma.  Mopynmp  49ucia, — TeoMeTpUUYecKas

OTpULATCIIbHBIC YK CJIa

HUHTCpHIPpECTAls MOOYJIA. YucoBbie IMPOMCIKYTKHU.
IlomoxxurenbHEIE U OTPpULATCIILHBIC  YUCJIA. CpaBHGHI/Ie
TOJIOKUTCIIbHBIX U OTPHULATCIIbHBIX YHCCIL. ApI/I(l)MCTI/ILIGCKI/IG
ZleﬁCTBPIH C IMOJIOKUTCIIbHBIMU U OTPHULATCIbHBIMU YU CJIAMHU.
Pemenne TeKCTOBBIX 3aga4




IIpencraBnenne naHHbBIX

[IpssmoyroneHasgs cucTteMa KOOpAMHAT Ha  IJIOCKOCTH.
KoopanuaTsl ToUkH Ha MIIOCKOCTH, abcuycca U OpaAuHATA.
Cron0uaThie 1 KPYroBbIEe IUATPAMMBI.

[Ipaktiueckas padota «IlocTpoeHune auarpammy.

Pemenne TeKCTOBBIX 3a/1a4, CoAepKAIIUX JaHHBIE, TIPEACTaB-
JICHHBIC B TA0JHUIIAX U HA JarpaMMax

Harnsanas reomerpust.
@urypsl

B [IPOCTPAHCTBE

IIpssmoyronpHBINA Napasienenumnen, Ky0, npu3Ma, IupamMmuia,
KOHYyC, UWIMHAp, 1map W cdepa. H3o0paxeHue
IIPOCTPAHCTBEHHBIX ¢buryp. ITpumepst pa3BEPTOK
MHOTOTPaHHUKOB, IIWJIUH/PA 1 KOHYCA.

[MpakTuieckast pabora «Co3nanune MoJienei
MPOCTPAHCTBEHHBIX QUTYDPY.

[Tonsitue o00bEMa; eauHMIBI u3MepeHus o00béma. O0BEM
IPSIMOYTOJIBHOTO MapaJuielienunena, kyoa, opmyibsl 00bémMa

10

[ToBTOpeHwue, 0600ITICHNE,
cucTeMaTHu3alus

20

[loBTOpEeHHE OCHOBHBIX MOHATHH W METOIOB KYypcOB 5 u 6
KJIacCOB, 0000IIEHHE U CHUCTeMaTU3alus 3HAHUN




PABOYAS TITPOT'PAMMA YYEGHOI'O KYPCA
«AJITEBPAy». 7-9 KJIACCBI

COILEPKXAHHUE YYEBHOI'O ITPEJMETA
(1Mo rogaM M3y4eHus)

7 kJjacc

Yucaa u Bviuucaenus
PannonansHble dmcia

HpoOu oOBIKHOBEHHBIE U JECATHYHBIE, EPEXOA OT OTHOM (opMmbl 3amucu ApoOeit k apyroil. IlonsTue
palMoOHAILHOTO YKCJIa, 3allCh, CPaBHEHUE, YNOPSIO0YMBAHUE PpAlMOHAIBHBIX 4Yucel. ApupmeTndeckue
NEUCTBUS C pallMOHaIbHBIMU YnciaamMu. Pemenne 3a1au U3 peanbHON MPAaKTUKU Ha YacTH, Ha JAPOOH.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeleM: ONpeJieJieHne, IpeoO0pa3oBaHUE BBIPAKEHUH HA OCHOBE
omnpesieNieHus], 3anuch Oonpmux yucen. [IponeHTsl, 3amUCh MPOIEHTOB B BUAE IpoOH U ApoOU B BUAE
MPOLIEHTOB. TpH OCHOBHBIE 3a7]aul Ha TPOLIEHTHI, pEIICHNE
3a/1a4 U3 pealbHOW IPaKTHKH.

[IpuMmeHeHre TPU3HAKOB JETUMOCTH, pa3jokKEeHWe Ha MHOMKUTENM HaTypalbHbIX 4Yucen. PeanbHble
3aBHCHMOCTH, B TOM YHCJI€ TIpsiMasi 1 oOpaTHasl MPONOPIUOHATBHOCTH.

Anceopauueckue ewviparcenust
[lepemeHHBIE, YUCIOBOE 3HAYEHHWE BBIPAKEHHS C NEPEeMEHHOW. JlomycTHMble 3HA4YEHHS NEPEMEHHBIX.
[IpencraBienne 3aBUCUMOCTH MEXAYy BEIUYMHAMU B BUAe (QOopMyibl. Bbluncnenus mo Qopmynam.
[IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUH, TOXKIESCTBEHHO paBHBbIC BBIPAKEHMS, MpaBuiia MpeoOpa3oBaHUs
CYMM U NIPOM3BECHUIA, PaBUIIAa PACKPBITUS CKOOOK U MPUBEJCHUS MOA00HBIX ClaracMbIX.

CBOICTBA CTENEHU C HATYpPaIbHBIM MOKA3aTEIEM.

OpHounenpl u  MHorouneHsl. CreneHb MHOrowieHa. CrojkeHWe, BBIYUTAHUE, YMHOMXKEHUE
MHOTO4JIeHOB. POpMyIbl COKPAIIEHHOIO YMHOKEHHUsS: KBAaJpaT CyMMbl U KBaapar pazHoctu. Popmyia
pa3HOCTU KBaJpaToB. Pa3noxkeHne MHOTOYWIEHOB HA MHOKHUTEIIH.

Ypaenenusn

VpaBHeHUE, KOPEHb YPaBHEHUs, IIpaBHJa IPeoOpa3oBaHusl ypaBHEHUS, PABHOCUIBHOCTb YPABHEHUH.

JluHeitHOe ypaBHEHME C OJHOM NEPEMEHHOM, YHMCJIO KOPHEH JIMHEHHOTO YypaBHEHHUs, pELICHUE
JUHENHBIX ypaBHeHUH. COCTaBlIEHUE ypaBHEHUH IO YCIOBHUIO 3a/Jayd. PelleHne TEKCTOBBIX 3a7ad ¢
IIOMOIIBIO YPaBHEHUI.

JluneiliHoe ypaBHEHME C JByMs NEpeMEeHHbIMU U ero rpaguk. Cucrema AByX JMHEHHBIX YpaBHEHHH C
JByMsl TIepeMEeHHbIMH. PelieHue cucreM ypaBHEHUH cIIOCOOOM MOACTaHOBKH. Ilpumepsl peleHus
TEKCTOBBIX 33/1a4 C IOMOLIbIO CUCTEM ypaBHEHUM.

Koopounamuet u ecpagpuxku. @ynxkuyuu

Koopavnara Ttouku Ha mnpsAmoi. YwucnoBble NpoMEXyTKH. PaccrosHme Mexay IOByMsT TOYKaMu
KOOPAMHATHOU IIPSAMOIA.

[IpsmoyronbHast cucrema koopauHat, ocu OX u Oy. Abcuucca M opjvHaTa TOYKM Ha KOOPJMHATHON
mockoctd. [Ipumepsl rpadukoB, 3amaHHbIX (GopMmynaMu. UreHue rpaduKoB peanbHbIX 3aBUCUMOCTEIN.
ITonstue Qynkipn. I'papuk dynkipm. CpoiictBa (ynkumid. Jluneitnas ¢Qynkuus, e€ rpaguk. ['padpux
¢bynkuuuy = x . I'paduueckoe perieHrne TMHEHHBIX YypaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHUI.

8 kiace

Paznen 1. PaunonanabHbie apodun
B nmanHOM pa3zgene paccMaTpUBAIOTCS TaKHe TMOHSATHS, KaK «IEJI0€ BBIPAKEHHEY, «IpoOHOE
BBIpAXKEHUEY, «PaALMOHAIBHOE BBIPOKEHHUEY», «pallMOHAbHAS JpPOObY», «IOMYCTUMBIE 3HAUCHUS



MIEPEMEHHON», «TOXJIECTBOY», «TOXIECCTBEHHO PAaBHBIC BBIPAKEHUS», «TOXKIECTBEHHOE NMpeoOpa3zoBaHME
BBIPAKECHUS», «COKpAILlEHUE Apo0eii», «IpuBeIeHrne qpoOu K HOBOMY 3HaMEHATENI0». 3HAKOMBIC MOHSITHUS
BO3HUKAIOT B HOBOM KOHTEKCTE, YTOUHSIIOTCSI, 3HAHUSI O PALIMOHAJIbHBIX BBIPAKEHUSIX CUCTEMATU3UPYIOTCSL.
N3ydaroTcst anropuTMbl CIOKEHHS, BBIUWTAHUS, YMHOJKEHMS, [EJIECHHUS W BO3BEACHHUS B CTEIEHb
panmoHaNBHBIX JpoOeit. M3ydenne ¢yHkimu Y=K/X NpoBOAMTCS MO TOMY K€ IUIaHYy, YTO M HM3YyYCHHE
JTUHEWHOU (hyHKIHU.

Llenn nzydyenus pasjaena:

* BBECTH MOHATHE PALMOHAIBLHOU JPOOU, HAYUUTh B HECJIOKHBIX CUTYAIUSAX HAXOIUTh JIOIyCTUMBIE
3HA4YCHUs NMePEeMEHHOH (MJIM IEpEMEHHBIX) B TAHHOK ApoOU M c(hOPMHUPOBATH HABBIKH COKPALICHHS JpOOH
U IPUBEJICHUS] K HOBOMY 3HAMEHATEJIIO;

*c(hopMHPOBATH HABBIKU MPEOOPA30BAHMS CYMMBI U Pa3HOCTHU IPOOEii B IpoOB;

*00yuuTh MNpUEMAM HAXOXKACHUS MPOU3BENEHUS M YAacTHOTO pALMOHAIBHBIX  JIpoOeil,
chopMUpOBaTh HABBIKU NMPE0Opa30BaHMsl pallMOHATIBHBIX BbIpakeHuH, [lo3HakoMUTh ¢ mpuMepoM IpoOHO-
paloHaIbHON (QYHKIUH.

Paznea 2. KBagpaTHbie KOopHH

B nanHOoM pasnene gopmupyercs mnepBOHAa4yaIbHOE IMPEACTaBICHUE 00 UpPpPALMOHATIBLHOM YHUCIIE;
HOBBIM SIBJIIETCSI BOIIPOC O MPEICTAaBUMOCTH HPPALMOHAIBHBIX YHCENT B BHJIE JECATUYHBIX APOOEH.
BBonsTCS MOHATHS KBaJpaTHOTO KOpPHS U apu(METHUEeCKOro KBajpaTHOro KopHs. IlokaspiBaercsa npuém
HaXO0XJCHUS MPUOMMKEHHBIX 3HAYEHUM KBaJpaTHBIX KopHed. I3ydaroTcsi OCHOBHBIE CBOICTBa
apu(METHYECKOTO KBaJIpPaTHOTO KOPHs, (QOopMUpYeTCS ammapar, IMO3BOJSIONINN MpeoOpa3oBbIBaTh
BBIPKEHNS ¢ pajguKkanamy. DYHKIMOHATBHAS THHUA MPOJOIKAETCS 3HAKOMCTBOM ¢ (yHKIHeH y = /x,
e€ rpadkoM U CBOMCTBaMU.

[lenn nzydyenus pasjaena:

* CHUCTEMaTH3UpPOBaThb M PA3BUTh 3HAHUS O PALMOHAIBHBIX 4uClaX, cHOPMUPOBaTH HA4aJIbHOE
IpeJcTaBiIeHne 00 PPALMOHAIBHBIX YNCIIAX;

* c(hopMUPOBATH MOHATHUS KBAJAPATHOTO KOPHsI, apu(METHUECKOTO KBaJPaTHOI'O KOPHS;

* MO3HAKOMHUTH C MPUEMOM HAXOXKICHMS MPHOMIKEHHBIX 3HAYEHNH HPPaIMOHANBHOTO Yncia v/ a;
HAyYHTh PENIaTh KBAJpaTHEIE YPABHEHHS BUAA X°=a,

* paccMOTpeTh OCHOBHBIE CBOWCTBAa apU(METHUYECKOTO KBAJAPATHOTO KOPHS U HAyYUTh HUX
MIPUMEHEHUIO B MPOCTEHIINX CUTYaIHIX;

* chopmMupoBaTh yMEHHE HCIOJIB30BaTh CBOWMCTBA KBAJApPATHBIX KOpHEH Al IpeoOpa3oBaHUs

BBIPKEHUH, COZIepKAIUX PaIUKAIIbI.

Pasznen 3. KBaapaTHble ypaBHeHuUs1

B nmanHOM paszerne BBOIUTCS OINpeAesieHHMEe KBaApaTHOTO YPaBHEHHs, HEMOJHOTO KBaJPaTHOTO
YpaBHEHHUS, PAacCMATPUBAIOTCS BUAbl TAKUX YPAaBHEHUUW M JJS KaXKIOrO M3 HUX pa3dupaercs mNpuém
peuienus. Pazpo3HeHHbIe 10 ’TOT0 MOMEHTa 3HAHUS HY>KJIAIOTCsl B 000OIICHHH, BO BKIIOUYCHUH B CUCTEMY
HOBBIX 3HaHUH. BriBoguTCs opmyrna KopHEl KBapaTHOTO ypaBHEHHS, paCCMaTPUBAETCS YaCTHBIN €€ BU/I.
BBonsTCS HOBBIE MOHATHS: «PAlMOHAIBHOE YPABHEHUE», «IIEJIO€ ypaBHEHUE», «IPOOHOE YpaBHEHHEY.
DopmynHupyeTcs anrOpUTM pelieHus IpoOHOro ypaBHeHus. B pasnene pa3BuBaetcs TUHUS pELICHUS 3a1a4
anredpanvdeckuM METOJIOM.

Lenu uzydyenus pasaena:

* BBECTU I[IOHATHE KBAJPATHOTO YpPAaBHEHUsS, CUCTEMATU3UPOBATH CBEACHHUS O HEMOIHBIX
KBaJIPATHBIX YPaBHEHUSIX U O0yUUTh MpUEMaM UX PEIIeHUs;

* Hay4uTh pelIaTh KBapaTHBIE YpaBHEHHUs 1O (opMylie KOPHEH;

* chopMHpOBaTh YMEHHsI peliaTh APOOHBIE paliOHATbHBIE YpPAaBHEHHUS, Pa3BUTh YMEHHUE pelIaTh
TEKCTOBBIE 33/1a4M alNreOpaniyeckuM MeTO/I0M
Pasznen 4.HepaBencrna

B srom paszmene BBOAWUTCS anreOpanyeckoe OMpPENeIeHHUE TMOHSATHH «OOINbINe» W «MEHBIIE,
(hOpMyITUPYIOTCS OCHOBHBIE CBOMCTBA YMCIOBBIX HEPABEHCTB, (DOPMUPYETCS] HABBIK MPHUMEHEHHS CBOCTB
K OIICHKE 3HAYCHUS BBIPAXKEHHS M J0KA3aTeNbCTBY HEPABEHCTB. BBOIATCS MOHATHS «aOCOTIOTHAS
MOTPEIIHOCThY, «TOYHOCTh TMPUOIUKEHUS», «OTHOCUTENbHAs TMOTPEIIHOCThY. [locie paccMoTpeHus



SJIEMEHTOB TEOPUHM MHOXKECTB (OPMYIHUPYETCS aNTOPUTM pEIICHUS JIMHEHHBIX HEPaBEHCTB C OJHOU
[IEPEMEHHOM U UX CHUCTEM.

Lenp n3yuenus pasjaena:

. JaTh anreOpanveckoe MCTOJIKOBAHUE MOHATHS «OOJIBIIE» U «MEHBIIE», CUCTEMaTHUYECKU
W3JI0KUTh CBOMCTBA YMCIIOBBIX HEPAaBEHCTB M II0KA3aTh BO3MOYKHOCTb HMX IIPUMEHEHHs JUIS OLIEHKH
3HAQ4YCHUM BBIPAKEHU;

. BBECTH MOHATHUS «aOCOIOTHAS MOTPEIIHOCTDY, «TOYHOCTh MPUOIMKEHUS, «OTHOCUTEIbHAS
MOTPEUTHOCTDY;

. chopMHUpOBaTh YMEHHE peEIIaTh JUHCHHBIC HEPABEHCTBA C OJHONW MEPEeMEHHOW M WX
CHUCTEMBI.

Pa3nen 5. Ctenenb ¢ 1eJbIM MOKa3aTeJdeM. DJeMEHThl CTATHCTHKH

HpI/I I/I3yIICHI/II/I pasz[ena BBOAUTCA IIOHATHEC CTCIICHHU C ILCJIIBIM OTpI/IIIaTeJ'II)HBIM IIOKa3aTeJIEM,
paccMaTpuBarOTCs €€ CBOMCTBA, (POPMUPYETCST HABBIK TPEOOPa30BaHUS BRIPAKEHUHN, COJIEPIKAIINX CTEIEHU
C LCJIBIM OTpI/IHaTeJ'II)HI)IM IIOKA3aTeJIEM. PaCCManI/IBaeTCH TIIOHATHEC CTaHI[apTHOFO BHJa 4Yucia,
MIPUBOJATCS IPUMEPBI ACUCTBUN HAJl TAKUMH YUCIIAMM.

B aToMm pazzene ydamuecs 3HaKOMSITCSL ¢ MPOCTEUIIUMH CTATUCTHYECKUMU XapaKTepUCTHKaMu. Mx
conepxcaTeanmﬁ CMBICJT paST)SICHﬂeTCSI Ha HpOCTCﬁIIIPIX anMepax. annmecs[ JOJIDKHBI 3HATHh
COOTBGTCTBy}OHH/Ie onpeneneHm[, HaquTBCH HaXOOUTh 3THU XapaKTepI/ICTI/IKI/I B HECCJIIOXKHBIX CI/ITyaIH/IS[X,
IIOHUMAaTh HUX HpaKTI/I'-ICCKI/Iﬁ CMBICII B KOHerTHI)IX cnyqaﬂx. anumecsl BHepBI)Ie BCTpe‘-IaI-OTCSI C
HpeHCTaBHeHI/IeM pe?)y.]'IBTaTOB HUCCIICOOBAaHUA B BUIC Ta6J'II/II_[BI qaCcTOT UWJIN OTHOCUTCIIBHBIX 4HACTOT. OHI/I
JTOJI’KHBI YMeTI) HaXO0OUuTh I10 Ta6nnue JaCTOT TAKHEC CTATUCTUYCCKHC XapaKTepI/ICTI/IKI/I, KakK cpe;lHee
apI/ICbMeTI/I'-IeCKoe, Mmozaa, pa3Max. HpI/IHHI/IHI/IaHBHO HOBBIMU SBJISICTCSI IIOHATHUA ((HHTepBaHBHBIﬁ pﬂ)l)),))
reHepaJIbHasi COBOKYITHOCTBY, «BBIOOPOYHAST COBOKYITHOCTBY, ITOJUTOH», «THCTOT PaMMa).

[lenp nzydyenus pasjaena:

° paccCMOTpETh CBOWCTBA CTEMEHHM C IMEJbIM ToKa3aTeJieM W CcPopMHUpPOBaTH YMEHHUE
WCIIOJIb30BaTh UX ISl IPpeoOpa30BaHMsl BHIPAKCHUH, MMO3HAKOMHUTH YUYAIIUXCsl C MOHATHEM CTaHIApTHOTO
BUJIA YHCIIA;

. chopMupoBaTh |y  ydYalIUXCs  MOPEJICTaBICHHE O  MPOCTEHIIMX  CTATUCTHYECKUX
XapaKTEepUCTUKAaX U UX UCIOJIb30BaHUU IIPU aHAIN3€E JAHHBIX, TOJYYEHHBIX B PE3yJIbTaTe UCCIEIOBAHUS;
J chopMUpoBaTh HavaJdbHbIEC MPECTAaBICHUS O cOOpe U 00pabOTKE CTATUCTUYECKUX JAaHHBIX,

O HaIJISTHOM MHTEpHIpeTal CTATUCTUUECKON HHPOpMAIUH.
Pa3znen 6. IloBTOpenue

Lens: [ToBTOpeHME, 0000IICHUE M CHCTEMAaTH3alls 3HAaHUH, YMEHUI U HaBBIKOB 32 KypC aJireopsl 8
KJiacca.

9 kiacc
1. KpagpatuuHas GyHKIUs
OyHKIMA, 006JacTh OmnpeesieHus U 001acTh 3HaueHni gyHkuuu. CBoiictBa ¢ynkuuu. KBagparHsiit
TpEXWIEH U ero KopHU. PaznoxeHue kBaapaTHOro TpéxuwieHa Ha MHOxkuTenu. KBanparuunas QyHkuus, eé
cBoiictBa u rpaduk. [locrpoenue rpaduka kBagparnunoil ¢pynkuuu. Crenennas ¢yHkuus. Kopens N-oif
CTETICHH.
2. YpaBHeHHS M HEPaBEHCTBA ¢ OJHOM IepeMeHHOM
Llenoe ypaBHeHHE U ero KopHH. J{poOHO-palmoHanbHble ypaBHEeHUs. PelieHne HepaBeHCTBAa BTOPOI
CTETIEHH C OJIHOM NepeMEHHOM. PellleHne HepaBeHCTB METOI0M UHTEPBAJIOB.
3. YpaBHeHUsI H HEPABEHCTBA C ABYMS NePeMEHHBIMH
VYpaBHeHHe ¢ JByMs MepeMeHHbIMH U ero rpaduk. ['paduueckuil cmocod peuieHHs CHCTEM
ypaBHeHuil. PemeHue cucreM ypaBHEHMH BTOpOil CTeneHM. PellleHHe TEKCTOBBIX 3aJad C IOMOILIBIO
CUCTEM YpaBHEHMM BTOpoi creneHu. HepaBeHcTBa ¢ AByMs nepeMeHHBIMUA. CHCTEMBI HEPABEHCTB C JIBYMS
IIEPEMEHHBIMHU.



4. Apnpmernyeckasi 4 reoMeTpruyecKasi Nporpeccuu
[TocnenoBarenbHOCT. ApumMeTnueckas U reomerpuueckas nporpeccun. @opMyssl N-0ro 4jieHa u

CYMMBI IIEPBBIX N YJIEHOB Mporpeccuu. beckoHeuHo yObIBarolasi FeoMETpUUYECKasi IPOrpPecCcHsl.

5. DJ1eMeHThl KOMOMHATOPUKHU H TEOPUH BepPOATHOCTEH
KombOunatoproe npaBuio ymMHOXeHus. [lepecTtaHoBku, pa3memieHus, codeTanus. OTHOCHUTETbHAS

4acTOTa ¥ BEPOSITHOCTh CIIy4allHOTO COOBITHUS.
6. [ToBTOpEHueE.

ToxnecTBeHHble IpeoOpa3oBaHus anreOpanyecKux BbIpakeHHHl. Pemienue ypaBHeHuil. Pemienue
CUCTEM YypaBHEHHMiIl. PemieHue TekCcTOBBIX 3adad. PemieHne HepaBeHCTB M ux cucrtem. IIporpeccum.

OYHKIIMU U UX CBOWCTBA.

INJIAHUPYEMBIE PE3YJBTATbI OCBOEHUSA
YUYEBHOTI'O NPEJIMETA
(1Mo rogaM u3y4eHus)

7 Kaacce

Yucia u ébluucieHus
BBIHOJ'IH?ITI), co4cTasd yCTHBIC U IMCbMCHHBIC HpI/IéMI)I, apH(i)Me}IefICTBI/IH C palilMOHaJIbHbIMH YU CJIaMH.

Haxonuth 3Ha4yeHHs YHCIOBBIX BBIPAKEHUI; NPUMEHSTh pPa3HOOOpa3HblEe CHOCOOBI M MPHUEMBI
BBIUMCIICHUS 3HAYCHUH IPOOHBIX BBIPAXKEHUH, COAEPKAIINX OOBIKHOBEHHbIC U JICCATHYHBIE JAPOOH.
[lepexomuth OT OmHON (OPMBI 3amucH YHCeNl K APYrod (mpeoOpa3oBBIBATH NECATUYHYIO JpoOb B
0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHUHYIO, B YACTHOCTH B OECKOHEUHYIO JACCATHIHYIO IPOOB).

CpaBHUBATh U yHOPSAA0YMBATH PALMOHATbHBIC YHCIIA.

OKpyryisTh ynca.
BbINOAHATE NPUKUAKY U OLIEHKY Pe3yiIbTaTa BEIUMCIECHUH, OLIEHKY 3HAUYE€HUI YHUCIOBBIX BHIPAXKEHUH.

BrimonHaTe HeﬁCTBHH CO CTCIICHAMM C HATYpPaJIbHBIMH IMOKA3aTCIISIMU.
HpI/IMCHHTI) IPU3HAKU JCITIMMOCTH, PAa3JIOKCHUEC HA MHOYXHUTCIIN HATYPAJIbHBIX YUCCIIL.
Pemrats IMPAKTUKO-OPUECHTUPOBAHHLIC 3a1a4U, CBA3aHHBIC C OTHOIICHUEM BCIIMYMH, IIPONOPIHUOHAIILHOCTBIO

BCJIIMYMH, IPOLUCHTAMU,; MTHTCPIPETUPOBATE PE3YJIbTAThI PCHICHUA 3a/iad C y‘léTOM OrpaHquHHﬁ, CBA3aHHBIX
CO CBOMCTBaMU paccMaTpuBaCMbIX 00BEKTOB.

Anceopauueckue ewvlparceHust
Hcnonb3oBath anrebpanyeckyr0 TEPMHUHOJOTHIO U CHMBOJUKY, IPUMEHATh €€ B MPOIIecCe OCBOCHUS

yqe6Hor0 MaTcpHraia.
Haxonuts 3HaueHus 6YKBCHHLIX BLIpa)KeHI/Iﬁ IIpH 3aIaHHBbIX 3HAYCHUAX IICPCMCHHBIX.

BreimonasaTs Hp606pa3OBaHI/I$I LECJI0ro0 BBIPpAXKCHHA B MHOI'OYICH IIPUBCACHUCM HO,I[O6HBIX cJlaraCMabIX,

PacKpbITHEM CKOOOK.
BBINONHATE YMHOXKEHHE OJJHOWIEHA HA MHOTOYIEH U MHOTOWIEHA Ha MHOTOYIEH, IIPUMEHSATH (HOpMYIIbI

KBaJpaTa CyMMBbI U KBaZpaTa pa3HOCTHU.
OCYH.[CCTBJ'ISITB Pa3JIOKCHUC MHOT'OYJICHOB HAa MHOXKHTCIIM C IMOMOLIBKO BBIHCCCHUS 3a CKOOKH 06]].[61"0
MHOJUTCJIA, TPYIIIIUPOBKU CJlIaracMbIX, IPUMCHCHUS COKpaH_[éHHOFO q)OpMy.]'I YMHOKCHHUA.
HpI/IMeHHTB HpeO6pa3OBaHI/I$I MHOTOYWICHOB IJIs PCIICHUA PA3JIMYHBIX 3a1a4 U3 MAaTCMAaTUKH, CMCIKHBIX

npeaAMETOB, U3 peanLHoﬁ IIPpaKTUKH.
Hcnonap30BaTh CBOMCTBA CTEIEHEH C HaTypaJIbHbIMU MOKA3aTCIIIMU JJIS Hp606pa3OBaHI/IH BLIpa)KeHHfL

Ypaeuenuﬂ U Hepaseencmea
Pemate auHeElHBIE YpaBHCHUSA C OJIHOH nepeMeHHoﬁ, MMPUMCHSS TpaBUJia IMEPExXoJa OT HUCXOJHOI'O

YPaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsATh, ABISETCS 1M YUCI0 KOPHEM YPAaBHEHUS.
[TpumensTh rpaduyeckre MeTo bl P PELICHUN JIMHEHHBIX YPABHEHUH U UX CUCTEM.



[lonbupars mnpuMepsl THap 4YHCEN, SBISIOMIMXCA pPEIICHHEM JHHEWHOTO YpaBHEHHS C JBYMs
IIEPEMEHHBIMU.

CtpouTh B KOOPAWHATHOM IUIOCKOCTH TpauK JIHMHEHHOTO YpaBHEHHsS C JBYMs IEpEMEHHBIMH;
MOJIB3YACH TPaUKOM, TPUBOJAUTE IIPUMEPHI PELICHUS YPABHEHUSI.

Pemrate cucteMsbl IBYX JIMHEHHBIX YPAaBHEHHH C IByMs IEPEMEHHBIMH, B TOM YHCJIe TPaQUIECKH.
CocTaBiith M peliaTh JUHEHHOE ypaBHEHUE WM CUCTEMY JMHEWHBIX YpaBHEHHUIl 10 YCIOBHUIO 3aJayH,
MHTEPIIPETUPOBATH B C KOHTEKCTOM 3aJ1a4M IOJy4YEHHBIN pe3ysbTaT.

Koopounameuet u ecpagpuxku. @ynuxkyuu coomeemcmeuu
N300paxaTh Ha KOOpAMHATHOW MPSMONM TOYKH, COOTBETCTBYIOLIME 33a/JaHHBIM KOOpJIUHATaM, JIy4dH,
OTPE3KH, UHTEPBAJIbI; 3aIIUCHIBATH YHCIOBBIE IPOMEXKYTKU Ha aJIreOpanieckoM sI3bIKE.
OTtmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJ@HHBIM KOOpJAMHATaM; CTPOMUTH TIpapuKu
TuHEeNHBIX QyHKUKUNA. CTpouTh rpaduk QyHKIUU Y = X .
OmuceiBaTh ¢ NOMOIIBIO (YHKIMI M3BECTHBIE 3aBUCHMOCTH MEXAY BEIUYMHAMU: CKOPOCTb, BpPEMS,
paccTosiHuE; 1IeHa, KOJIMYEeCTBO, CTOMMOCTD; IPOU3BOUTENILHOCTD, BpEMs, 00bEM pabOTHI.
Haxonuts 3HaueHue pyHKIMU 10 3HaYEHHIO €€ apryMeHTa.

[lonumars rpaduueckuii crnoco® mNpeAcTaBieHUs W aHanu3a UHGOpPMALUU; H3BJICKaTh H

MHTEPIPETUPOBATH MHPOPMAIIHNIO U3 TPaUKOB peaTbHBIX MPOLIECCOB U 3aBUCUMOCTEN
8 kiace

6 HAnpaeNeHUU TUYHOCIMHO20 PA3GUMUA:

[ Pa3BUTHUEC JIOTUYCCKOIO W KPUTUYCCKOTO MBINIJICHHA, KYJIbTYPbl pPCUH, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

e (dopMupoBaHNE WHTEIUICKTYaIbHOW YECTHOCTH U OOBEKTHBHOCTH, CHOCOOHOCTH K IPEOIOJICHUIO
MBICTTUTEIBHBIX CTEPEOTHUIIOB, BBITEKAIONINX U3 OOBIIEHHOTO OITBITA;

e BOCHHTaHHE Ka4yeCTB JIMYHOCTH, OOECIECUYMBAIONIMX COIMAIBHYI0 MOOMIBHOCTh, CHOCOOHOCTH
MPUHAMATh CAMOCTOSTEIbHBIC PEIICHHS,;

e (dopMupoBaHME KayeCTB MBINUICHUS, HEOOXOIUMBIX JUIS aJalTallid B  COBPEMEHHOM
HH(POPMAITMOHHOM OOIIIECTBE;

e pa3BUTHE MHTEPECA K MATEMAaTHYECKOMY TBOPUECTBY M MaTEMATHYECKHX CIIOCOOHOCTEH;

6 MemanpeomMemHoOM HANPABIeHUU:

e (dopMupoBaHHE NPEINCTABICHUHA O MaTeMaTHKEe KaK YacTh OOIIEeYeTIOBEUECKONW KYIBTYpPhI, O
3HaYMMOCTH MaTEMAaTHUKHU B PA3BUTHH [IUBUIIN3AIMN U COBPEMEHHOTO OOIIECTBA;

e pa3BUTHC TMPEICTABICHUA O MareMaTHKe Kak (OpMe ONHCAHUS W METOJC ITIO3HAHUS
JNCUCTBUTEIILHOCTH, CO3JaHUE  YCIOBUH  JUIsI  NPUOOPETCHHs  IEPBOHAYAIBHOTO  OIBITA
MaTEeMaTU4YEeCKOTO MO/ICITHPOBAHUS;

e (dopmupoBaHue OOHIMX CIIOCOOOB WHTEIUICKTYyalbHON JIEATENBHOCTH, XapaKTEPHBIX IS
MaTEMAaTUKHU U SBJISIOIINXCS OCHOBOM IMO3HABATEIIHLHON KYJIbTYpPbI, 3HAYUMOM UIs pa3IndHbIX chep
YEJIOBEUECKOM JCATEIIbHOCTH;

6 NPeOMEemHOM HANPABIeHUU:

e OBJIAJICHUC MATEMAaTUYCCKUMHU 3HAHUSAMU W YMCHUSMHU, HEOOXOJUMBIMH JUIS TIPOJODKCHUS
00pa3oBaHus, U3YYCHUS CMEXHBIX JUCIUILINH, TPUMEHEHHSI B TIOBCETHEBHOM KU3HU;

e co3naHue QpyHIAAMEHTa JJIi MAaTEeMaTHUYECKOTO pa3BUTHS, GOPMUPOBAHUS MEXaHU3MOB MBIIIICHHUS,
XapaKTEePHBIX ISl MAaTeMAaTUYECKOU JIeSTEIbHOCTH.

9 kJjacc

JINYHOCTHBIE:

1.chopMHUpPOBaHHOCTH OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH 00Y4YaroIIUXCs
K CaMOpPa3BUTHIO U €aMOOOPa30BAaHMIO HAa OCHOBE MOTHBAIMM K OOYYEHHIO M TO3HAHHUIO, BBIOOPY
JanbpHelero oOpa3oBaHUsl Ha 0a3e OPHEHTUPOBKM B MHpe Mpodeccuii M MpoQecCHOHATBHBIX



MPEINOYTeHUH, OCO3HAHHOMY MOCTPOCHHUIO MHIMBHIYyaTbHON 00pa30BaTENbHON TPACKTOPUH C YUETOM
YCTOMYUBBIX MO3HABATEIBHBIX HHTEPECOB;

2.c(hOpMUPOBAHHOCTD LIEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHOM MPAKTUKH;

3.chOpMUPOBAHHOCTh KOMMYHUKAaTUBHOW KOMIETEHTHOCTH B OOIIEHUHM ¥ COTPYJHHYECTBE CO
CBEpPCTHHKAMM, CTaplIMMU M MJIQJAIIUMH, B 00pa30oBaTesbHOM, OOIECTBEHHO I10JIE3HOHM, YyueOHO-
HCCIIEI0BATENILCKOM, TBOPUECKOH U APYTUX BUIAX JACATEIHHOCTH;

4.yMeHue SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOW MBICIH B YCTHOH M MUCHMEHHOW pe4H, TOHUMATh CMBICIT
MOCTaBJICHHOM 3aJ1au¥, BEICTPANBATh apTyMEHTALUsI, IPUBOIUTH IPHUMEPHI M KOHTIIPHMEPHI;

S.Mpe/CTaBICHUE O MaTeMaTUYeCKOM Hayke Kak c@epe ueloBEeuecKOM AeATelNbHOCTH, 00 3Tamax eé
pa3BUTHS, O €€ 3HAUNMOCTH, JUISl PA3BUTHUS IIUBIIIH3AIIHH;

6.KpUTHYHOCTh MBIIUICHHS, YMEHUE PACIO3HATh JIOTUYECKH HEKOPPEKTHBIE BBICKA3BIBAHHSA, OTIMYATH
TUTIOTE3Y OT (PaKTOB;

7.KpeaTUBHOCTb MBIIUICHUS, WHUIIMATHBA, HAXOJAYMBOCTh, AKTHMBHOCTH NPU PEUICHUN alTreOpandecKux
3ajaq;

8.yMeHue KOHTPOJIMPOBATH MPOIIECC U PE3YIbTAT YUCOHON MaTeMaTHYECKOH e TEIIbHOCTH;

9.cocoOHOCTh K OAMOIMOHAIBHOMY BOCIPHUSTHIO MaTeMaTHYECKHMX OOBEKTOB, 3aay, pelIeHUH,
paccyxJICHU.

MeTanpeaMeTHbIe:

1l.yMeHHe CaMOCTOSATENHFHO IUIAHUPOBATH aJbTEPHATUBHBIC ITyTH JOCTHKEHHUE IIeNiei, OCO3HAaHHO
BBIOMpaTh Hanbosee A3pHEeKTUBHBIE CTIOCOOBI PEIICHUH YIeOHBIX U MMO3HABATEIbHBIX 33/1a4;

2.yMEHHUE OCYIIECTBIATh KOHTPOJIb IO pe3ylbTaTaM M IO CHoco0y JAEHCTBUM Ha YpOBHE
IIPOU3BOJIBHOTO BHUMaHMS U BHOCUTh HEOOXOIMMBbIE KOPPEKTUBBI;

3.yM€HHUE aJIeKBaTHO OLIEHUBATh MIPABUIBHOCTD U JIM OIIMOOYHOCTH BBHIMOJIHEHUS y4eOHOH 3a1auu, €
O00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ peIIeHUS;

4.0CO3HAHHOE BIIAJICHUE JIOTUYECKUMH  JEWCTBUSAMHU  ONpEAEICHUS TMOHATHH, 0000LeHMs,
YCTAQHOBJICHHUS] AQHAJIOTUH, KIacCU(pHUKALMM Ha OCHOBE CAMOCTOSITEIBHOIO BBIOOpAa OCHOBAaHUM M
KPUTEPHEB, YCTAaHOBJICHUSI POJOBUIOBBIX CBSI3EH;

5.yMEHHE YCTaHABIMBAaTh IPUYMHHO-CIICACTBEHHbIC CBS3U; CTPOUTh JIOTUYECKOE PpACCYKICHHUE,
YMO3aKJII0YeHUe (MHIYKTUBHOE, I€AYKTUBHOE U 110 aHAJIOTUH) U BBIBObI;

6.yMeHue co37aBaTh, MPUMEHATh U IPe0OpPa30BbIBaTh 3HAKOBO-CUMBOJIMUYECKHE CPEICTBA, MOAEIH U
CXEMBI JJIS pelIeHus y4eOHbIX U TI03HAaBaTENIbHBIX 3a/1a4;

7.yMEHUE OpPraHU30BbIBaTh Y4€OHOE COTPYIHHUYECTBO U COBMECTHYIO JAEATEIIHOCTh C YYUTEIEM U
CBEpCTHHKAMM: OINpeNesATh ILeNd, pacupenencHue (GyHKUMH UM posied  y4aCTHHMKOB,
B3aMMOJICHCTBHE M oOIMe crnocoObl padoThl; yMeHHe paboTaTh B TIpyIIe: HaXOAUTh OOLIue
pelieHust U paspemarb KOHQUIMKTBI Ha OCHOBE COIJIAaCOBAaHUS MO3MLMI M ydyeTa HMHTEPECOB;
CllylIaTh napTHepa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE€ MHEHUE;

8.c(hopMuUpPOBAaHHOCTH Y4eOHOM U 00OLIEN0JIb30BATEILCKOM KOMIETEHTHOCTH B 00J1aCTH UCIIOJIb30BaHUS
MH(POPMAMOHHO-KOMMYHUKAIMOHHBIX TexHonorui (MKT-komnereHTHOCTH);

9.nmepBoHayaNbHbIE MPEACTaBICHUS 00 UIESIX U 0 METOJaX MaTeMaTHKH Kak 00 YHHUBEpPCAJIbHOM SI3bIKe
HAyK{ U TEXHUKH, O CPEJICTBE MOJICIIMPOBAHUS SIBICHUN U MPOLIECCOB;

10. ymenue BHIETh MaTeMaTHUYECKYIO 3a/Jady B KOHTEKCT€ NpOOJIEMHOM CHUTyallun B Jpyrux
JMCLUIUIMHAX, B OKPYXKAOLIEH KU3HHU,

11. yMeHue HaxXoAUTh B PA3JIMYHBIX HCTOYHMKAX MHMOPMAIMIO, HEOOXOIUMYIO [UIl pELIeHUs
MaTeMaTH4YeCKUX MpoOJeM, U MpPeJCTaBlsATh €€ B MOHATHOW (opMme; MPUHUMATh PEIICHUS B
YCJIOBHAX HEMOJHON M U30BITOYHON, TOYHOW U BEPOSITHOCTHOW MH(POPMALINY;

12. yMeHnue NMoHUMATh U UCHOJIB30BATH MAaTEMATUYECKUE CPEACTBA HATJSAHOCTU (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) JUTsl WIUTIOCTPALlUH, HHTEPIPETallul, apryMEHTAlUuu;

13. ymenue BBIABUraTh TUIOTE3bl NPU PEIIEHUH Y4eOHBIX 337a4 M IMOHMMATh HEOOXOAMMOCTh HX
MIPOBEPKH;



14. ymenue npuUMEHSTh MHAYKTUBHBIE W JETyKTUBHBIE CHOCOOBI PaCCyXJEHUH, BUAETh Pa3IUYHbIC
CTpaTeruy pelieHus 3a1ay;
15. noHuMaHue CyIHOCTH AITOPUTMUYECKUX MPEANUCAHUN U YMEHHUE JIEHCTBOBATh B COOTBETCTBUU C
IIPEII0KEHHBIM aJITOPUTMOM;
16. ymeHue caMOCTOSITENIbHO CTAaBUTh LIEJM, BEIOUPATh M CO3/1aBaTh AJITOPUTMBI JUIS PEIICHHs YUeOHbBIX
MaTeMaTUIECKUX MPoOIem;
17. yMeHune 1u1aHUpPOBaThb U OCYIIECTBIATH JAESATEIbHOCTb, HANPABJICHHYIO Ha pELIEHUE 3a1ay
HCCIIEI0BATENILCKOIO XapaKkTepa.
npeaMeTHbIE:
1.ymenue paboTaTh C MaTeMaTHUYECKHUM TEKCTOM (CTPYKTYpPHUPOBAaHHE, HW3BICUYEHHE HEOOXOJUMOU
nH(pOpMalMK), TOYHO U IPAMOTHO BBIPaXaThb CBOM MBICIM B YCTHOM M MHUCbMEHHOW peYU. NMPUMEHSS
MaTeMaTHYECKYl0 TEPMHUHOJIOTHIO M CHUMBOJIMKY, HCIOJIb30BATh PpAa3JIMYHbIE SI3BIKM MaTeMaTHKHU
(croBecHBIN, CUMBOJIMYECKUH, Tpaduyeckuii), 000CHOBBIBATH CYKIEHHS, NPOBOAUTH KiIacCcU(UKAINIO,
JI0Ka3bIBaTh MATEMAaTUYECKUE YTBEPKICHMUS;
2.BnasieHue 0a30BOM MOHSATHIHBIM anmnapaToM: UIMETh TPEACTaBICHUE O YHCIIE, BIaICHHE CUMBOJIHLHBIM
S3BIKOM ~ anreOpbl, 3HAHUWE AJIEMEHTAapHbIX (YHKUMOHAIbHBIX  3aBUCUMOCTEH, (opMUpOBaHUE
MPEJICTAaBICHUM O CTATHCTUYECKMX 3aKOHOMEPHOCTSAX B pPEaJlbHOM MHpE U O Pa3IMUHBIX crocobax HX
M3y4eHHUs, 00 0COOEHHOCTSX BBIBOJIOB U MPOTHO30B, HOCSIINX BEPOSTHOCTHBIN XapakTep;
3.yMeHHUe BBITIONHATH anreOpandeckne mpeoOpa3oBaHUsl PallMOHAIBGHBIX BBIPAKCHHUH, MPUMEHSATh HUX
JUIS pellieHrs] y4eOHbIX MaTeMaTH4eCKHX 3ajad U 3ajjay, BOZHUKAIOIIKUX B CMEKHBIX Y4eOHBIX TPEIMETAX;
4.yMeHHE TOJIb30BAThCAd MaTeMaTH4YeCKUMH (OpMyJaMHd U CaMOCTOATEIBHO COCTABJIATH (POPMYIIbI
3aBHCHUMOCTEH MEX/1y BEIMUYMHAMH Ha OCHOBE 0000IIEHHsI YaCTHBIX CIIy4aeB U HKCIIEPHUMEHTA;
5.yM€HHUE pellaTh JMHEIHbIE U KBaJpaTHbIE YPAaBHEHUS U HEPABEHCTBA, a TAK)Ke MPUBOANMBIE K HUM
YPaBHEHMsI, HEPABEHCTBA, CHUCTEMBbI; INPUMEHATh TIpapUuecKHe MPeICTABICHUS JUId pelleHus u
HCCIIEIOBAaHNUS YPaBHEHUI, HEPABEHCTB, CUCTEM; IPUMEHATH MOJydEHHbIE YMEHUS Ul PELICHus 3a/1a4d U3
MaTEeMAaTUKHU, CMEXHbIX IPEAMETOB, IPAKTUKH;
6.0B1ageHUe CUCTEMOM (PYHKIMOHAIBHBIX HOHATUH, (YHKUMOHAJIBHBIM S3BIKOM M CHUMBOJIUKOW,
yMEHUE CTpouTh TIpaduku (yHKUMH, ONMCHIBATH HMX CBOMCTBA, MCIIOJIb30BaTh (YHKIMOHAIBHO-
rpadpuuecKkue NpPEACTaBICHUS JUId ONUCAHMA W aHaJW3a MaTeMaTH4eCKUX 3a7ad M PeayIbHBIX
3aBUCHUMOCTEN;
7.0BJaJICHUE OCHOBHBIMHU CHOCOOAMM NPEACTaBICHUS M aHAIM3a CTaTUCTUYECKUX JAHHBIX; YMEHHS
pelaTh 3a/1a4y Ha HaX0XKIeHHE YacTOThI U BEPOSITHOCTH CIIydailHbIX COOBITUH;
8.yMeHue MpUMEHATh U3yYEHHbIE OHATHUS, PE3yabTaThl U METO/bI IIPH PELICHUH 33Jau U3 Pa3IUuHbIX
pa3zienoB Kypca, B TOM 4HMCIE 3ajay, HE CBOJAIIMXCA K HEMOCPEACTBEHHOMY IMPUMEHEHHMIO M3BECTHBIX
aJITOPUTMOB.



TEMATHUYECKOE IINTAHUPOBAHUE
(mo roxamM o0y4eHus)

7 kaacce
Haspanwue pasnena Konuyectso OcHOBHOE coziep)kaHue
4acoB
Upicsa U BEIYHCIICHISL 25 INonsaTHe panmoHanbHOro uncna. Apudmernueckue 1eicTBUs
ParrioHabHBIE YHCTIa C panMoHaJbHBIMM uyucnaMu. CpaBHEHHE, YNOpsSJOYMBaHUE
palMOHATIBHBIX YHCEL.
Crenenb ¢ HaTypaJIbHBIM [TOKa3aTeNeM.
Pemrenrie ocHOBHBIX 3a71a4 Ha APOOH, IIPOLIEHTHI U3 PeabHON
MPaKTHUKH.
[Ipu3Haku AETMMOCTH, pa3ioKeHNsI Ha MHOXKUTENN
HATypaJIbHBIX YHCEI.
Peanbnbie 3aBucumoctu. [psimast u oOpaTHas
MPONOPIMOHATBHOCTH
Anrebpandeckne 27 byksennsle  Bolpaxenus. Ilepemenssle. JlomycTumsle
BBIPKEHUS 3HaYEHUS nepeMeHHbIX. DopMyIbL.
[IpeobpazoBaHvie OYKBEHHBIX BBIPaKEHUH, PACKPBITHE CKOOOK
Y IIPUBEJICHHE TTOT00HBIX CIIaraeMBbIX.
CBoiicTBa CTENEHH C HATYypaJIbHBIM MTOKA3aTENEM.
Mmuorownensl.  CioxeHWe,  BBUMTAHHE,  yMHOXXEHHE
MHOTO4JIEHOB. @DOpMyJIbl  COKpPAILIEHHOTO  YMHOYKEHUSI.
PasnoxeHue MHOrO4JICHOB Ha MHOXKUTEIH
YpaBHeHUS 20 VYpaBHeHHne, TpaBWiIa  TpeoOpa3oBaHUs  ypaBHEHUS,
Y HEpaBEHCTBA PaBHOCUJIBHOCTh YPaBHEHUH.
JluHeliHOe ypaBHEHHWE C OJHOM TMEePEeMEHHOM, pelIeHue
JIMHEWHbIX ypaBHeHMW. PemieHune 3agady ¢ TOMOIIBIO
ypaBHEHUH.
JluneliHOe ypaBHEHHE C IBYMS IEPEMEHHBIMU H €ro rpaduk.
Cucrema OByX  JIMHEHHBIX  ypaBHEHHMH C  JByMS
nepeMeHHbIMU. PemieHne cucteM ypaBHEHHH crmocoOoMm
HOJICTAHOBKH M CIIOCOOOM CIIOXKEHHUS
Koopaunats! u rpadukm. 24 Koopamrara Toukm Ha mpsiMod. UWCIOBBIE MPOMEXKYTKH.
DyHKIMU PaccrosiHre Mex 1y AByMs TOUKaMHU KOOPIUHATHOM MPSMOM.
[IpsiMoyronpHasi cucTeMa KOOpAMHAT HAa  IUIOCKOCTH.
IIpumepsr rpadmkoB, 3amaHHBIX (GopMmynamu. YUTeHne
rpauKOB peanbHbIX 3aBUCUMOCTEH.
[lonsitue ¢ynkumn. ['paduk Gpynkumn. CBoiicTBa (YHKITHIA.
Jlunetinas ¢pynaknus. [locrpoeHue rpaduka TuHEHHONI
dyaxmun. ['paduk dyaxmmm y = x
[ToBTOpenue n 0bo0IIEHNE 6 [loBTOpEeHNE OCHOBHBIX MOHATHHA W METOAOB Kypca / KIacca,

00001I1eHIE 3HAHUT




8 kiaacc

Ne Tema KosmyecTBo yacos
[ToBTOpEHHUE 2
1 ParnmonanbHbie qpodu. 23
2 KBanpaTtHbie KOpHH. 19
3 KBanpatHble ypaBHEHUSI. 21
4 HepaBencraa. 20
3) CreneHs C 1ebIM [TOKa3aTeNeM. DJIEMEHTbI CTATUCTUKH. 11
6 [ToBTOpEHHE. 6
Htoro 102
9 kiacc
Ne | Tema KosaunuecTBo yacos
[ToBTOpEeHME 2
1 | KBagpatuunas GhyHKIUS 22
2 | YpaBHEHUs U HEPABEHCTBA C OJHOU MTEPEMEHHOMN 14
3 | YpaBHEHUS U HEPABEHCTBA C IBYMS TIEPEMEHHBIMU 17
4 | Apudmernueckas 1 TeOMETPUIECKas TPOTrPECCUH 15
5 | DneMeHThl KOMOMHATOPUKH M TEOPUHU BEPOSITHOCTEH 13
6 | IloBropenue. 19
Hroro 102




PABOYAA IIPOI'PAMMA
YUYEBHOI'O KYPCA «I'EOMETPUS».
7-9 KIIACCBbI

COJEP/KAHUE YYEBHOT' O ITIPEJIMETA
(mo roxam odyueHwust)

7 kJjacc

Havansnele nonsaTusa reomerpun. Todka, npsMas, OTpe30K, Jyd. Yroia. Bunael yrnos. BepTukaneHbeie u
CMeXxHbIe yribl. buccekrpuca yria. JlIomaHas, MHOroyroiasHuk. [lapamiensHOCTh M IEPIEHANKYIPHOCTD
MIPSIMBIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETPHUU. [IpuMepsl CUMMETPHH B OKpPYKaIOIIEM
MHpE.

OcHOBHBIE IOCTPOEHUS C TIOMOIIBIO IMPKYJIS U IMHEHKH. TpeyroiasHuk. BeicoTa, Menuana, OuccekTpuca,
UX CBOMCTBA.

PaBHOOEpEHHBIN U PaBHOCTOPOHHHI TPEYroiIbHUKU. HepaBeHCTBO TpeyroabHUKA.
CpoiicTBa U MPU3HAKK PaBHOOEPEHHOTO TpeyrojbHUKA. [Ipu3Haku paBeHCTBa TPEYroJbHUKOB.

CBolicTBa W TMpPHU3HAKK MapauiebHBIX MNpaAMbIX. CyMma YIJIOB TpeyrojbHUKA. BHenHue yribl
TpPEeYroJbHUKA.

[IpssmoyronpHbI TpeyroyibHUK. CBOWCTBO MEIMAHBI MPSMOYTOJBHOTO TPEYroJbHUKA, MPOBEAEHHON K
runotenyse. Ilpu3Haku paBeHCTBA MPSMOYTOJBHBIX TPEYroJIbHUKOB. [IpsSMOYronbHBIH TPEyroJbHUK C
yriiom B 30 .

HepaBencrBa B reomMeTpuu: HEpPaBEHCTBO TPEYroJbHHMKA, HEPABEHCTBO O JJMHE JIOMAHOW, Teopema o
0oJbIIeM yriie U OOJIBIICH CTOPOHE TpeYTroabHUKA. [lepneHaAuKymnsp u HaKJIOHHAaS.

[eomerpuueckoe MecTo TOYEK. buccekTpuca yriia M CepeJUHHBIA MEPHEHIUKYISAP K OTPE3Ky Kak
reoMeTpHYECKUe MecTa TOUEeK.

OKPY)KHOCTB " KpPyT, XOpAa U JUaMeTp, UxX cBolicTBa. B3anmnoe PacCIIOJIOKCHUEC OKPYKHOCTH U HpﬂMOﬁ.
KacarenwHas u CCKYyIIad K OKPYKHOCTHU. OKPY)KHOCTL, BIIMCAHHAsA B YTI'OJI. Bnucannas u omucaHHas
OKPYXHOCTHU TPCYTrOJIbHUKA.

8 kiace

Pa3nes 1. YeTbIpéxyroabHUKH

JlokazarenbcTBa OOJBIIMHCTBA TEOPEM JIAHHOTO pa3ziesia M PEeLIeHHs MHOTUX 3a7ad MPOBOJAATCS C
MIOMOIIBI0 IIPU3HAKOB PAaBEHCTBA TPEYrOJIbHUKOB, MOTOMY IIOJIE3HO HUX MOBTOPUTH B Haydale HU3Y4CHHUS
Tembl. OceBas M LIEHTpaibHasi CUMMETPUHU BBOJITCSA HE KaK MpeoOpa3zoBaHME IUIOCKOCTH, a KaK CBOMCTBa
reOMETPUYECKUX (UTYp, B YACTHOCTH YETHIPEXYrOJbHUKOB. PaccMOTpeHHE ATUX MOHATUN KakK JBWKEHUN
IUIOCKOCTH COCTOUTCA B 9 Kitacce.

Ilenu usydyenus pasaena:

* U3y4UTh HauOoJiee Ba)KHbIE BHJbI YETHIPEXYTOJIBLHUKOB - IapajuleJorpamM, MpsSMOYTOJbHUK,
poMO, KBaIpart, Tparnenuio;



* aTh NpejcTaBiIeHue o Gurypax, o01aJaromux 0CeBOM HITH LIEHTPAIBHOW CUMMETPHEH;
Paznea 2. Iliomans

BriBo (hopmyit At BBIYMCIIEHUS TUIOIIAACH MPAMOYTOJIbHIKA, TapalljiesiorpaMMa, TPeyroiabHUKa,
Tpaneluuy OCHOBBIBAETCS Ha JABYX OCHOBHBIX CBOMCTBAax IUIOLIAAEH, KOTOPbIE MPHUHUMAIOTCS UCXOAS U3
HarJISIHBIX TPEACTaBICHUH, a TakKe Ha popMyJsie TUIOIAa KBaipaTa, 000CHOBAHNE KOTOPOIl HE SBISETCS
00s13aTeIbHBIM TSl yJanuxcs. HeTpaauimoHHO#M TSt IIKOJIBHOTO Kypca SIBJISeTCs TeopeMa 00 OTHOIICHUN
IUIOLIaIel TPEYroJIbHUKOB, UMEIOIIMX 10 paBHOMY yriy. OHa NO3BOJIAET B JajbHEHIIEM JaTh IPOCTOE
JI0Ka3aTeJIbCTBO IPU3HAKOB I0JO0US TPEYrOJbHUKOB. B 3TOM COCTOMT OJHO U3 NPEUMYIIECTB,
oOyCIIOBJICHHBIX paHHUM BBEICHHEM NOHATHA IUiomaan. JlokaszatenbcTBo Teopemsl Iludaropa
OCHOBBIBAETCSI HAa CBOWCTBAX IUiomianeil m QopMmynax sl IUIOMIAfel KBajpaTa M IPSIMOYTOJIBHUKA.
Jloka3bIBaeTCs TaKke Teopema, oopaTaas teopeme Iludaropa.

Llenn nzydyenus paszzaena:

* pacIIMPUTh U YIIIYOUTb MOJTYUYEHHBIE B 5 - 6 Kjlaccax MNpeACTaBIEHUS ydalluxcs 00 U3MEpeHuu u
BBIYHMCIICHUH TIIOMIAJIEH;

*BBIBECTU (POPMYJIBI IUIOIIAJEH NMPSAMOYTOIbHUKA, TapaJIeIorpaMMa, TPEyroJibHUKA, TPareLnu;

* I0Ka3aTh OJIHY U3 IJIaBHBIX TEOpPEM reoMeTpun - Teopemy lludaropa.
Pa3nea 3. IlonoGHble TpeyroJbLHUKH

Omnpenenenre MoJ0OHBIX TPEYroJIbHUKOB JAa€TCs HE Ha OCHOBE IpeoOpa3zoBaHus MoA00us, a uepes
PaBEHCTBO YIJIOB U IMPOMNOPLHUOHAIBLHOCTh CXOJCTBEHHBIX CTOpOH. [Ipu3Haku mogoOusi TpeyrojbHUKOB
JIOKa3bIBAIOTCS C TIOMOIIIbIO TEOPEMBI 00 OTHOIIEHUH IUIONIA/IeH TPEeyroJIbHUKOB, HMEIOIIUX 110 PABHOMY
yrioy. Ha ocHoBe mnpu3HakoB mOJNOOMS JIOKa3bIBaeTCcsl TeOpeMa O CpelHed JMHUM TPEYroJbHUKa,
YTBEp)KIEHHE O TOYKE TIIepecedyeHus MeIuaH TpPeyrojbHUKa, a TaKKe JIBa YTBEPKACHUS O
MPOMOPLHUOHAIBHBIX OTpPe3Kax B NPSIMOYroJIbHOM TpeyrojbHuKe. JlaeTcst mpeacraBieHHE O METOJE
noso0us B 3ajjayax Ha MOCTpoeHHE. B 3akitoueHue TeMbl BBOJATCS 3JIEMEHThl TPUTOHOMETPUU — CHHYC,
KOCHHYC ¥ TAHT€HC OCTPOrO yIJIa MPsIMOYTOJIBHOTO TPEYTOJIbHUKA.

[enu nzydyenus pasaena:

* BBECTH MOHATHE NOJOOHBIX TPEYrOJIbHUKOB;

*paccMOTPEeTh NMPU3HAKU NOJ0OMS TPEYrOJILHUKOB M MX IMPUMEHEHHs K JI0Ka3aTeIbCTBY TEOPEM U
PELICHHUIO 3a/1a4;

*CJIeJIaTh NIEPBBIN LI1ar B OCBOCHUH yYalllUMHUCSA TPUTOHOMETPUUYECKOTO anmapaTa FreOMETPUU.
Pa3znea 4. Okpy:KHOCTH

B nanHOM paszene BBOAWUTCS MHOIO HOBBIX IOHATHH M PACCMATPUBAETCS MHOTO YTBEPXKACHUU,
CBSI3aHHBIX C OKPY)KHOCTbIO. JlJI1 MX YCBOEHHS Cle[yeT YAENIUTh OO0JIbLIOEe BHHUMAaHUE PELICHHIO 3ajad.
VYTBepKIeHUsI O TOYKE IEpecedeHusi OUCCEKTPUC TPEYroJIbHUKAa M TOYKE IEpecedyeHUs] CepeJUHHBIX
NEPIECHIUKYIIAPOB K CTOpPOHAM TpPEYTrOJIbHMKA BBIBOAATCA KaK CIEICTBUS M3 TEOPEM O CBOMCTBAX
OUCCEKTPUCH! yIJla U CEPEeIMHHOIO MEepHeHIUKYIspa K oTpe3Ky. Teopema 0 TOUKe MEepeceueHHs! BBICOT
TPEYroJIbHUKa (MM HUX MPOJOJDKEHHI) JOKa3bIBAETCS ¢ MOMOILBIO YTBEPXKACHUS O TOYKE IepecedeHus
CepeIMHHBIX NepNeHauKyIsipoB. Hapsany ¢ TeopemaMu 00 OKpPYXHOCTSIX, BIIMCAHHOM B TPEYrOJIbHUK U
ONMCAHHOM OKOJIO HETO, PACCMaTPUBAIOTCSI CBOMCTBO CTOPOH OIMCAHHOI'O YETBIPEXYTOJIbHUKA U CBONCTBO
YIJI0B BIIMCAHHOTO YETHIPEXYTOJIbHHUKA.

Ienu usydyenus pasnena:

* pacUIMpUTh CBEJCHUS 00 OKPYKHOCTH, MOJYyYEHHBIE yJalllUMHCS B 6 KJlacce;

* U3YYUTh HOBBIE (DAKThl, CBSI3aHHBIE C OKPYKHOCTBIO;

* I03HAKOMUTB YYaIllUXCsl C YETBIPbMS 3aMe€4aTeIbHbIMA TOUKAMH TPEYT OJIbHUKA.
Paszgea S. Ilosropenue
Lenb: [ToBTopenue, o0oO0IIeHNE U cUCTeMaTH3allksl 3HaHUH, YMEHUH U HaBBIKOB 3a KypC T€OMeTpun 8
KJiacca.

9 kJiace

BexTopbl



Ilonstue BekTopa. PaBeHCTBO BekTOpoB. OTKIagbIBaHME BEKTOpa OT JaHHOW TOuku. ClokeHue
BEKTOPOB. 3aKOHBI CJI0XKEHUS BeKTOpoB. [IpaBuiio napamienorpamma. Beruntanue BEKTOpOB. Y MHOXKEHUE
BEKTOpa Ha yucio. [IpumeHeHne BEKTOPOB K pelieHuto 3a1a4. CpeHsis JIMHUS TPareluy.

Metoa koopauHaT

Pa3noxxeHne BekTopa Mo JBYM HEKOJUIMHEapHbIM BekTopam. KoopaunaTsl BekTopa. CBsi3b MEXIY
KOOpAMHATAMHM BEKTOPAa M KOOpAMHATAMHU €ro Hadajga M KoHma. IIpocreimume 3agayd B KOOPAMHATAX.
YpaBHEHHUsI OKPYKHOCTH U HIPSIMOM.

CooTHoleHus MEXKAY CTOPOHAMH U YIJIAMHU TPEYIOJbHUKA

CuHyc, KOCUHYC TaHT'€HC U KOTaHreHc yria. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. DopMyIIbl
npuBeeHns. @OpMyIIbl Ul BBIUNCICHUS KOOPAMHAT TOYKU. TeopemMbl CHHYCOB M KOCHUHYCOB. Perienue
TPEYroJbHUKOB. YToj MeXJy Bekropamu. CKalsipHO€ MpOU3BEACHHE BEKTOPOB M €ro CBOWCTBA.
CkansipHoe IpOM3BEJIEHUE BEKTOPOB B KOoOpAMHATax [IpuMeHeHue cKalsipHOro MPOU3BENEHUS BEKTOPOB
IIpY PELICHUH 3a/1a4.

JJInHA OKPYKHOCTH M ILUIOIIAAbL KPYT

HpaBHHBHBIe MHOT'OYI'OJIbHUKH. OKPY)KHOCTI/I, OlmMcCaHHas OKOJIO MIpPaBUIJIIBHOTO MHOI'OYrOJIbHUKA U
BIIMCaHHAaA B HETO. q)OpMy.]'[BI JJId BBIYMCJIICHUA IUIOMaaW IMPAaBUJIBHOI'O MHOT'OYI'OJIbHUKA, €0 CTOPOHBI U
paaudyca BIHCAaHHOW OKpPYXHOCTU. [locTpoeHue NpaBUIBHBIX MHOTOYTOJIBHHUKOB. [[JIMHA OKPYKHOCTH.
[lnomane kpyra u KpyroBoro CeKTopa.

JABukenust
OtobOpaxxenue miIockoctd Ha cebs. I[lonstue nBwkenus. OceBas W IEHTpajdbHAasE CHUMMETPHH.
[TapannensHbiii neperoc. [IoBopoT.

HauanbHble cBeleHUs] U3 CTepeOMeTPHUH.
[Ipeamert crepeoMerpuu. MHOTOTpaHHUKH: TIpU3Ma, apaienenunea, nupamuaa. Oobvem tena. Tema u
MOBEPXHOCTH BpallleHUs: UWIMH]IP, KOHYC, cdepa, map

006 akcuomax IIAHUMETPUH
AKCHOMBI pacroJIOKeHHUs TOYEK U MPSAMBIX. AKCHOMBI paBeHCTBa (GUryp. AKCHOMBI H3MEPEHHUS OTPE3KOB.

IToBTOpPEHUE

[ToBTOpenue, 0600IIeHHEe U cUcTeMaTH3allus 3HAHUW, YMEHUH U HaBBIKOB 3a Kypc reomerpuu 7- 9
KJIaCCOB

INJIAHUPYEMBIE PE3YJIBTATHBI U3YUYEHUSA YYEBHOI'O ITPEJMETA
(mo roxam o0y4eHus)

OcBoenne yuebOHOro kypca «l'eomeTpus» Ha YpOBHE OCHOBHOTrO 0OIIero oOpa3oBaHUS OJHKHO
obecrneunBaTh JOCTIKEHHE CIIEIYIONIUX MTPEIMETHBIX 00pa30BaTeNbHBIX Pe3yIbTaTOB:

7 KJacce

Pacno3naBath N3YUYCHHBIC TCOMCTPUUCCKUC (I)I/Il"ypbl, OonpeaAciIAThL UX B3aUMHOC PACIIOJIOKCHUC, I/I306pa)KaTB
TCOMETPHUUCCKUC (I)I/Il"prI; BBIIIOJIHATD YCPTCIKU IO YCIOBUIO 3aJlavU. I/I3Mep${TL JIN- HEHHBIE U YIJIOBBIC
BEJIMYUHBI. Pemarth 3aaun Ha BEIYMCICHUE JIUH OTPE3KOB U BCJINYWH YI'JIOB.

I[CJ'IE[TL FPY6YIO OLCHKY JIMHEUHBIX H YIJIOBBIX BCJIIMYHUH HOPCIMETOB B pCaHLHOﬁ JKU3HH, PasMEpoOB
MMPpUPOAHBIX 00bekTOB. Paznuuars PasMEpPbI 3TUX 00BEKTOB IO MOpAIKY BCJIMYHHBI.

CTpOI/ITB YCPTECIKU K TCOMCTPHUICCKUM 3alav4aM.



Ilonp30BaTbCsl IPU3HAKaAMU PABEHCTBA TPEYIOJBHHUKOB, HCIOJIB30BaTh IIPU3HAKM M CBOMCTBA
paBHOOEIPEHHBIX TPEYrOJIBLHUKOB MTPH PELICHUHN 33/1a4.

HpOBOl[I/ITb JIOTHYCCKUC PACCYKICHUA C UCITOJIB30BAHUCM I'COMCTPUICCKUX TCOPEM.

[lonp30BaTbCsl MNpPHU3HAKAMM PABEHCTBA IPAMOYTOJBHBIX TPEYrOJIBHUKOB, CBOMCTBOM MEAMAHBI,
MIPOBEAEHHON K TMIIOTEHY3€ IIPAMOYTOJIBHOIO TPEYTOJIbHUKA, B PELICHUM T€OMETPUYECKUX 3a1a4.

OmnpeznensaTs NapaIeIbHOCTh IPSAMBIX € IOMOLIBIO YIVIOB, KOTOpbIE 0O0pa3yeT ¢ HUMH CEKyllas.
Onpenenars napamieabHOCThb NMPSIMBIX € IOMOIbIO PaBEHCTBA PACCTOSHUI OT TOUEK OJHOM MPSIMOU 10 TOUYEK
JAPYroM IMpsIMOM.

Pemrate 3amaun Ha keT4aroi Oymare.

[IpoBOIUTH BBIYUCIIEHUS U HAXOJUTh YUCIOBbIE M OYKBEHHBIE 3HAUEHHUS YIJIOB B FEOMETPUUECKUX 3a/a4ax
C HCIOJb30BAaHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB M MHOTOYI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX
IIpY NIEPECEUEHNUH JIBYX MapaUICNIbHBIX NPSMBIX CEKyllel. PemaTe npakTu4ecKue 3aa4d Ha HaXO0KJICHUE
YIJIOB.

Brnanerp nmoHATHEM T€OMETPUUYECKOTO MECTa TOYEK. YMETh ONPEENIATh OMCCEKTPUCY yIla U CepeIUHHBIN
MEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOYEK.

DopmMynupoBaTh ONPEACICHUS OKPY)KHOCTH U Kpyra, XOpAbl U IHAMETPa OKPYKHOCTH, MOJIb30BATHCS X
CBOMCTBaMH. YMETh MPUMEHATh 3TH CBOMCTBA NIPH PEILICHUU 3a/ay.

Bnagerp mnoHATHEM ONHCAaHHOW OKOJO TPEYrojbHUKA OKPYKHOCTH, YMETh HaxXOIUTh €€ LEHTp.
[Tonb3oBarbes pakTaMu O TOM, UTO OMCCEKTPHUCHI YIIIOB TPEYroJbHUKA NEPEeceKatoTcs B OJHON TOUKE, U O
TOM, YTO CepeAMHHBIE MTEPIEHIUKYIIAPBI K CTOPOHAM TPEYroJIbHUKA MePEeceKatoTcsl B OJHON TOUKE.

Bnagerp mnonsTHeM KacaTeNbHOM K OKpPYKHOCTH, TOJBb30BaThCS TEOPEMOl O MEpHeHIUKYISIPHOCTH
KacaTeJIbHOM U paanyca, IPOBEIEHHOTO K TOUKE KacaHHsI.

Ilonp30BaThCs HpOCTeI‘/'IHII/IMI/I TCOMETPUUCCKUMHU HCPABCHCTBAMHU, IIOHUMATH UX HpaKTI/I‘ICCKI/Iﬁ CMBICII.

HpOBOI[I/ITI) OCHOBHBIC TCOMETPHUYCCKUEC ITIOCTPOCHUS C IOMOIIBIO HUPKYJIISA U JIMHEHKWU.

8 kiacc

IIporpamma oOecrieuuBaeT JOCTIKEHHMs — CIEAYIOIIUMX Pe3ylIbTaTOB  OCBOEHHUS 00pa3oBaTesIbHOM
IIPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHus:

JIMYHOCTHBIE:

* (opMHpOBaHHE OTBETCTBEHHOI'O OTHOLIEHHSI K YYEHHIO, TOTOBHOCTH U CIOCOOHOCTH OOYYarOLIUXCS
K CaMOpa3BUTHI0 M CaMOOOpa30BAHMIO HAa OCHOBE MOTHMBALMM K OOYYEHHIO W IO3HAHMIO, BHIOOpY
nanbHelmero oOpa3oBaHUs Ha 0a3e OpPUEHTUPOBKM B MHpe mpodeccuid U mpodeccrnoHaIbHBIX
NPENOYTeHNH, OCO3HAaHHOMY IIOCTPOEHHUIO HHIMBUAYaJIbHOW 00pa30BaTeNbHOM TPAeKTOPUU C YUETOM
YCTOMYMBBIX I03HABATEIbHBIX HHTEPECOB;

* (popMupoBaHHE IIEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS
HayKU U OOILECTBEHHOM MPAKTUKH;

* (QopMupoBaHHME KOMMYHMKAaTHBHOM KOMIETEHTHOCTH M OOIIEHUH M  COTPYIHHYECTBE CO
CBEpCTHHKAMM, CTapIIMMH W MJaJIIUMH B 0Opa3oBareiabHOlM, OOIIECTBEHHO MOJIE3HOM, yuyeOHO-
HCCIIEI0BATENIbCKON, TBOPUECKON U IPYrUX BUJAX AESATEIBHOCTH;

* YMEHHUE SICHO, TOYHO, I'PaMOTHO H3JaraTb CBOM MBICIM B YCTHON M IHCBMEHHOW pe4M, IOHUMAaTh
CMBICJI TIOCTAaBJICHHOW 3aJlaud, BBICTpAuBaTh apryMEHTAIUI0, MPUBOIAUTH MIPUMEPHI U KOHTPIPUMEPHI;



* KPUTUYHOCTb MBILJIEHUS, YMEHUE PACIIO3HABAThH JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJIMYATh
THIIOTE3Y OT (aKTa;

* KpPEaTHBHOCTb MBILUICHUS, WHUIMATUBY, HAXOJYMBOCTb, AKTUBHOCTb IIPU PEIIEHUH I€OMETPUUYECKUX
3ajad;

* yMEHHE KOHTPOJMPOBATH MPOLECC U PE3yabTaT y4eOHON MaTeMAaTHIECKOH I TETLHOCTH,

* CIOCOOHOCTh K SMOIMOHAIBHOMY BOCIPHUATHIO MAaTEMaTHUYECKUX OOBEKTOB, 3a/ad, pEIIeHHH,
pacCyXIEHUI;

MeTanpeaMeTHbIe:

peryiaTUBHbIE YHUBEPCAJIbHbIE YueOHbIE JEUCTBUS:

* YMEHHME CaMOCTOSTENbHO IUIAHUPOBATh aJIbTEPHATUBHBIE IYTH JOCTHIKEHMS Li€Je, OCO3HAHHO
BbIOMpaTh Hanbosee 3(deKkTHBHBIE CHOCOOBI pelleHHs y4eOHbIX M MO3HABaTEJIbHBIX 33/aY;

* YMEHHE OCYILECTBISATh KOHTPOJb IO PE3yJIbTaTy U CHOCO0Yy JEHCTBUS Ha YpPOBHE NMPOU3BOJHLHOTO
BHUMAaHHUS U BHOCUTb HEOOXOIUMbIE KOPPEKTUBBI;

* YMEHME aJICKBAaTHO OILIEHHWBAaTh IPABUIBHOCTh WJIM OLIMOOYHOCTH BBIMOJHEHMsI y4yeOHOU 3ajauu, ee
00BEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOKHOCTHU €€ PEIICHHUS;

* MOHMMaHHUE CYIIHOCTH AJITOPUTMHUECKUX MPEANUCAHUN U YMEHHE JAEWCTBOBAaThH B COOTBETCTBHUH C
MPeII0KEHHBIM aJITOPUTMOM;

* YMEHHME CaMOCTOSTEIbHO CTaBUTh L€IM, BHIOMpaTh U CO3/1aBaTh AJTOPUTMBI JJISl PEHICHHS y4eOHBIX
MaTeMaTHYeCKUX MpooIem;

* YyYMEHHE IUIAHHPOBAaThb U OCYIIECTBIATH JESATENbHOCTb, HANPABICHHYIO Ha pelleHue 3ajad
HCCIIEIOBATENIbCKOTO XapaKTepa; M03HaBaTeIbHble YHUBEPCAIbHbIE YUeOHbIe IEHCTBUS:

* OCO3HAaHHOEC BIAJICHUE JIOTMYECKMMM  JCHCTBUSAMM  ONpEAETeHHUs  IOHATHH, 0000LeHus,
YCTQHOBJICHUS] AHAJOTHUM, KJIACCU(PUKALIMM HAa OCHOBE CaMOCTOSATEIBHOIO BbIOOpAa OCHOBAaHMM U
KPUTEPHEB, YCTAaHOBJICHHSI POJOBUIOBBIX CBSI3EH;

* yYMEHHME YCTaHABIMBATb IPUYMHHO-CIECICTBEHHBIC CBA3M, CTPOUTH JIOTUYECKOE PACCYXICHHE,
YMO3aKJII0YeHNe (MHIYKTUBHOE, I€AYKTUBHOE U 110 aHAJIOTUN) U BBIBObI;

* YMEHHME CO37aBaTh, INPUMEHATh M IPEOOpPa30OBBIBATH 3HAKOBO-CHMBOJHMYECKUE CPEICTBA, MOACIH U
CXEMBI JJIs pelleHus yueOHbIX U TI03HABaTENIbHBIX 3a/1a4;

* (opMupoBaHue u pazBUTHE Y4EOHOH M OOIIENOJIb30BATENBCKON KOMIIETEHTHOCTH B 00JacTu
UCIOJb30BaHUS MH(OPMAIIMOHHO-KOMMYHUKaMOHHBIX TexHonoruil (MKT-koMmnereHTHOCTH);

* (opMupoBaHHE INEPBOHAYAIBHBIX IMpPEACTaBICHUH 00 HIEsIX M O  METOAAaX MaTeMaTHKH  Kak
YHHUBEPCAJIbHOM SI3bIKE HAYKU U TEXHUKH, CPEJICTBE MOICIMPOBAHNUS SIBICHUI U IIPOLIECCOB;

* yMEHHE BMJETh MAaTEMaTHUYECKyl0 3aJjayy B KOHTEKCT€ IpOOJEeMHON CUTyalluM B JpYTux
JMCLUIUIMHAX, B OKPYXKAIOLIEH KU3HY;

* yMEHHE HAaXOJUTh B PA3JIMYHBIX MCTOYHMKAX HMHPOPMALMIO, HEOOXOIUMYIO JJs peIIeHUs
MaTeMaTU4YeCKUX MpoOieM, U NPEeACTaBIATh €¢ B MOHATHON (opme; NMPUHHUMATh pEIIEHUE B YCIOBUAX
HEMOJHOHN U N30BITOYHOM, TOUHON U BEPOSITHOCTHON MH(OPMALNHY;

* YMEHHME IOHMMAaTh U HCHOJb30BATH MAaTEMAaTHYECKHUE CPEACTBA HATJSAHOCTU (PUCYHKHU, YEPTEXKH,
CXEMBI U JIp.) sl MIUTIOCTPALIMHU, UHTEpIpETalliy, apryMEeHTaIIH;

* yMEHHE BBIABMraTb TMIIOTE3bI NPU pELIEHWH Y4YeOHBIX 3aJad M IOHMMAaTh HEOOXOAMMOCTh MX
IIPOBEPKH;

* yMEHHME MpPUMEHATb WHAYKTUBHbIE WU JIEYKTHBHBIE CIIOCOOBI pacCyXIAECHUH, BHUIECTH PAa3IUYHBIC
CTpaTeTuM peleHus 3a/1a4; KOMMYHHKAaTHBHbIE YHUBEpCAIbHbIE yUeOHbIE IeHCTBUS:

* yYMEHHE OpraHU30BBIBATh YUEOHOE COTPYJHMYECTBO M COBMECTHYIO JEATEIbHOCTb C yUUTEJEM U
CBEPCTHUKAMM: OTIPEACISTh LENU, paclpeensTh (GYHKIUU U POJIH YYACTHUKOB, OOIIKE CIIOCOOBI pabOThI;

* yMmeHue paloTaTh B TIpyIe: HaXoauTh oOllee pelieHHe W paspeuiarb KOHQIMKTBI HAa OCHOBE
COTJIaCOBAHUS MO3UIUN U y4ETa HUHTEPECOB;

* CIylIaTh MapTHEPA;



* (opMynHpOBaTh, APryMEHTUPOBATH U OTCTAUBATh CBOC MHEHHUE;

npeaMeTHbIe:

* oOBIaJeHUE 0a30BbIM NOHSITUHWHBIM  amIapaToM IO OCHOBHBIM  paslellaM  COJEpKaHMS;
IpeJCTaBIeHHEe 00 OCHOBHBIX H3y4aeMbIX MOHATHAX (reoMerpuyeckas (urypa, BeJIWYHMHA) KaK
BAKHEMIIMX MAaTEMATHYECKUX MOJEISX, ITO3BOJLIOIIMX OIMCHIBATh M HM3y4aThb PEAIbHBIC IIPOLIECCHI U
SIBJICHUS;

* yMeHHE paboTaTh C TEOMETPHUYECKUM TEKCTOM (AaHAJIM3UPOBATh, M3BJIEKATh HEOOXOIMMYIO
MH(OPMAIIHIO), TOYHO U TPAMOTHO BBIPAKAaTh CBOM MBICIH B YCTHOH M MUCHbMEHHOH pe4yH C IPUMEHEHUEM
MaT€MAaTU4E€CKOM TEPMHUHOJIOTMM M CHUMBOJIMKM, HCIIOJb30BATh Pa3JIUYHBIC S3bIKM MaTEMaTHUKH,
IIPOBOJIUTH KJIacCU(pUKaLuH, JIOTUYECKHE 000CHOBaHMSI, J0Ka3aTeIbCTBA MaTEMaTHYECKUX
YTBEPKICHHU;

* OBJIQJICHUE HABBIKAMH YCTHBIX IMCbMEHHBIX, MHCTPYMEHTAIBHBIX BBIYUCICHUN;

*  OBJIAQJICHHE TE€OMETPUYECKUM SI3BIKOM, YMEHHE HCIIOJIb30BaTh €ro JUIsl OIMCAHUs IpPEIMETOB
OKPY)KAIOILIEr0 MUpA, pa3BUTHE MPOCTPAHCTBEHHBIX MPEJCTABICHUNH M H300pa3UTENbHBIX YMEHHH,
MpHOOpEeTEeHNE HABBIKOB FEOMETPUUECKUX ITOCTPOEHUII;

* YCBOGHHME CHCTEMaTHYECKUX 3HAaHUM O IJIOCKUX (UTypaX U HUX CBOWCTBAaX, YMEHHME NPUMEHATH
CUCTEMAaTUYECKHE 3HAHUSA O HUX JJI PEIICHHS IN€OMETPUYECKHX M MPAKTHYECKHX 3a/]1a4;

* YMEHUE U3MEPSTH JJIMHBI OTPE3KOB, BEJIMUNHBI YIJIOB;

* YMEHHE NPHUMEHSTh W3YYCHHBIC IOHATHUSA, PE3YJbTaTbl, METOABI JUISl PELICHHs 3aJad MPAKTHYECKOTO
XapakTepa W 3a7ad M3 CMEXHBIX JUCHUIUIMH C MCIHOJIb30BAHUEM IPU HEOOXOJWMOCTH CIIPaBOYHbBIE
MaTepuaibl U TEXHUYECKUE CPEJICTBA.

9 kJjacc

JIMYHOCTHBIE:

-(opMupoBaHUE OTBETCTBEHHOTO OTHOUICHHUS K YYCHHIO, TOTOBHOCTH M CTIOCOOHOCTH OOYYarONIHXCs
K CaMOpa3BUTHIO W CaMOOOpa30BaHMIO HAa OCHOBE MOTHBAIMM K OOYYEHHIO W TIO3HAHHWIO, BBIOOPY
nanpHeimero ooOpa3oBaHMs Ha 0a3e OpPHUEHTUPOBKM B MHpe Tpodeccuii u NpoecCHOHATBHBIX
IPEANOYTCHUH, OCO3HAaHHOMY MOCTPOCHHUIO WHAMBHUIYAIBHOW 00pa30BaTENbHOM TPACKTOPUHU C YYETOM
YCTOWYMBBIX I0O3HABATEIILHBIX HHTEPECOB;

-(opMupOBaHUE IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS
HAaYKH 1 OOIIECTBEHHO! NMPAaKTUKY;

-popMupoBaHNE KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B OOLIGHUM U COTPYIHHUYECTBE CO
CBEpCTHUKAMHM, CTapUIMMH M MIQAIIUMHA B 00pa30BaTEeIbHOH, OOIIECTBEHHO IOJIE3HOH, Yy4eOHO-
UCCJIEI0BATENILCKON, TBOPUECKON M APYTUX BUAX AEATEIHLHOCTH;

-yMEHHE SICHO, TOYHO, TPAaMOTHO H3JIaraThb CBOM MBICIH B YCTHOW M NUCHMEHHON pe4H, MOHHUMATh
CMBICII TIOCTABJICHHOM 33/1a4M, BBICTPAUBATh APTyMEHTAIIHMIO, TIPHBOANUTH IPUMEPHI M KOHTPIPUMEPHI;

-KPUTUYHOCTh MBIIUICHUS, yYMEHHE paclo3HaBaTh JIOTMYECKH HEKOPPEKTHbIE BbICKa3bIBAHUS,
OTJIMYATh TMIOTE3Y OT (aKTa;

-KpEeaTUBHOCTh MBIIIJICHUs, THULIUATHBA, HAXOJUUBOCTb, AaKTUBHOCTh IIPU PEIICHUH T'€OMETPUUYECKUX
3ajay;

-yMEeHHE KOHTPOJIMPOBATh MPOIIECC U Pe3yNbTaT YUeOHOH MaTeMaTH4ecKol e TeIbHOCTH;

-CIIOCOOHOCTh K 3MOIIMOHAJIBLHOMY BOCHPHUATHIO MaTeMaTHYECKUX OOBEKTOB, 3ajad, pelIeHUi,
pacCyKIeHUN;

MeTanpeaMeTHbIe:

-YyMEHHE CaMOCTOSTEJIHO IUIAHUPOBATh ajlbTEPHATUBHBIE IyTH IOCTH)KEHHUS IieNieil, O0CO3HAHHO
BbIOMpaTh Hanbosee 3 (HEeKTUBHBIE CIIOCOOBI pelIeH s yUeOHbIX U TT03HABATENIbHBIX 3a/1a4;



-YMEHHE OCYILECTBIJIATH KOHTPOJIb 10 PE3yAbTAaTy U O CIOCO0Y NeHCTBUS HA YPOBHE MPOU3BOIBHOTO
BHUMAaHHS U BHOCUTHh HEOOXOAUMBIE KOPPEKTHUBHI;

-yMEHHE a/IeKBaTHO OIICHWBAThH NMPABWJIBHOCTh HJIM OIIMOOYHOCTh BBHITIOJHEHUS Y4eOHOU 3ajgauu, e
O00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ peIICHUS;

-OCO3HAHHOE  BJIAJICHUE JIOTUYECKUMHU JEHCTBUSIMM  OIpENENEeHMUs] MOHATUH, 0000IIeHus,
YCTaHOBJICHUS aHAJIOTUM, KJIacCU(PUKAIIMK HA OCHOBE CAMOCTOSTEIbHOTO BEIOOpA OCHOBAHUN U KPUTEPUEB,
YCTaHOBJIEHUS POJOBUOBBIX CBSI3€H;

-yMEHUE YCTaHABJIMBATh IPUYMHHO-CJIEICTBEHHBIE CBSA3HM, CTPOMUTH JIOTMUECKOE pacCyXJEHHeE,
YMO3aKIFOUCHUE (MHIYKTUBHOE,
JIEeTyKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

-yMEHHUE COo3/]aBaTh, IPUMEHATh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJIMUYECKUE CPENICTBA, MOJAETH U
CXEMBI JUIsl pelieHus y4eOHBIX U MO3HaBaTeNbHBIX 3aa4;

-yMEHHUE OpPraHU30BBIBATH Y4€OHOE COTPYIHHUYECTBO M COBMECTHYIO JIEATENBHOCTh C YUUTENIEM H
CBEPCTHUKAMHU: OTPEICISIThH LETH, paclpeaensiaTh GYHKIUA U POJU YIaCTHUKOB, OOIIHME CIIOCOOBI pabOTHI;
yMeHHe paboTaTh B IPyIIE: HAXOJUTh O0IIee pelIeHne U pa3peliaTh KOHQIUKTHI HA OCHOBE COIIaCOBaHUS
MO3ULMHK U y4yéTa UHTEPECOB; CIyIIaTh NapTHEPA; GOPMYIUPOBATH, AprYMEHTHPOBATh U OTCTaUBaTh CBOE
MHEHUE;

-bopMHpOBaHHE W pPa3BUTHE y4eOHOW W OOINE TOJB30BATEIHCKON KOMIETEHTHOCTH B 00JIacTH
MCI0JIb30BaHUs UH(OPMALMOHHO-KOMMYHUKAIMOHHBIX TexHoJoruil (MKT-komnerentHocTH);

-IiepBOHAYAJIbHBIE MTPEICTABICHUS 00 UAEIX U O METO/1aX MaTeMaTHKU Kak 00 YHUBEPCAJIbHOM SI3bIKE
HayK{ U TEXHUKH, O CPEJICTBE MOJICITUPOBAHMUS SIBJICHUI U MPOLECCOB;

-yMEHUE BHJIETh MaTEMAaTHYECKyI0 3aJadyy B KOHTEKCTe MPOOJIEMHOM CHUTyallun B JPYTrUX
JUCUUIIIINHAX, B OKPYXKAIOIIEH KU3HH;

-yMEHUE HaXOAWTh B PAa3IMYHBIX HCTOYHUKAX HHPOpPMAIUIO, HEOOXOUMYIO ISl pelIeHus
MaTeMaTHYeCKUX MpoOieM,u PEACTaBIATh €€ B MOHATHOU (opme;

-IIPUHUMATh pEUICHHEe B YCIOBUAX HEMOJHOW U HW30BITOYHOM, TOYHOM U BEPOSITHOCTHOM
nHpopMaiuu;

-yMEHUE MOHHMMATh W HCIOJB30BaTh MaTEeMaTHUYECKUE CPEJICTBA HATVIATHOCTU (PUCYHKH, YEPTEKH,
CXEMBI U JIp.) JAJIsl WLTIOCTPALMU, UHTEPIIPETalliY, apryMEHTaI1H;

-yMEHHUE BBIJIBUraTh TUIOTE3bl MPU PEHICHUH Y4YeOHBIX 3a/ad U TMOHHMAaTh HEOOXOAMMOCTh HX
MIPOBEPKHU;

-yMEHUE MPUMEHATh HUHIYKTHBHBIE U JEAYKTHUBHBIE CIIOCOOBI pacCyKJIEHUH, BUAETH pPa3INYHbIC
CTpaTeTMH PEIICHUs 3aJay; IOHMMAaHWE CYIIHOCTH aJrOPUTMUYECKUX TMPEANUCAHUNA U yMEHHUE
JEHCTBOBATh B COOTBETCTBUM C MPEUIOKEHHBIM AJITOPUTMOM;

-yMEHHUE CaMOCTOSTENFHO CTaBUTh €I, BEIOUPATh U CO3[aBaTh aIrOPUTMBI Ui PEIICHUS Y4eOHBIX
MaTeMaTHYECKUX MpooIieM;

-yMEHHUE IUJIaHUPOBaThb M OCYIIECTBIATh JEATEIBHOCTb, HAINPABJICHHYIO Ha pEIICHUE 3a1ay
HCCIIEIOBATENIBCKOTO XapaKTepa;

npeaMeTHbIe:

-OBJaJileHhe 0a30BbIM IOHATUHHBIM  ammapaToM MO OCHOBHBIM pasfenaM  COJAEp)KaHus;
IpeJCTaBIeHNE 00 OCHOBHBIX M3y4aeMbIX MOHATHAX (UMCIO, FeoMeTpuueckast Gpurypa) Kak BaKHEWIIMX
MaTEMaTHYECKUX MOJIENSIX, O3BOJISIONINX ONKMCHIBATh U U3y4aTh PEalbHbIEC IPOLIECCH] U SBJICHMUSI,

-yMeHHe paboTaTb C TEOMETPUYECKUM TEKCTOM (aHAIM3MpPOBaTh, W3BJIEKATh HEOOXOAUMYIO
MH(OPMAIIHIO), TOYHO U TPAMOTHO BBIpaXkaTh CBOM MBICIHM B YCTHON M MUCHbMEHHOM peuH C MPUMEHEHHEM
MaTeMaTH4Ye€CKOW TEPMUHOJIIOTUU U CUMBOJIMKH, UCIIOJIb30BaTh PA3IMYHbIE SI3bIKM MAaTEMaTHKU,



-IIPOBOJNTH KIacCU(PUKAIIMK, JIOTHYECKHE OOOCHOBAHHMSA, JIOKA3aTEIbCTBA  MAaTEMaTHUYECKHX
YTBEPKICHUN;

-OBJIaJICHUE HAaBbIKAMU YCTHBIX, IMCbMEHHBIX, THCTPYMEHTAJIbHBIX BBIYUCIICHUI;

-OBJIQJICHUE TI'E€OMETPUYECKUM SI3bIKOM, YMEHME MHCIIOJIb30BAaTh €ro JUIsl OIMCAaHUS IPEIMETOB
OKPY)KAIOLLIEr0  MHUpPa, pa3BUTUE  IPOCTPAHCTBEHHBIX  NPEJACTABICHUH UM M300pa3UTEIbHBIX
-yMeHUu#, NpuoOpeTeHNEe HaBBIKOB NT€OMETPUUECKHUX MIOCTPOEHUI;

-YCBOCHHE CHUCTEMATHUYECKUX 3HAHUH O IJIOCKUX (PUTypax M MX CBOMCTBAX, a TAaKXKe Ha HATIISTHOM
YPOBHE — O MPOCTEHLIUXIIPOCTPAHCTBEHHBIX TEJaX, YMEHUE MPUMEHATh CUCTEMAaTUUYECKUE 3HAHUS O HUX
JUIS PEILIEHUs TEOMETPUUYECKUX U MTPAKTUUECKUX 3a]a4;

-yMEHUE U3MEPSTh UIMHBI OTPE3KOB, BETUYMHBI YIJIOB, UCIOJB30BaTh (GOPMYIbl Ui HAXOXKACHUS
MEPUMETPOB, MJIoLaAel 1 00BEMOB reOMETPUUECKUX PUTYD;

-yMEHUE NMPUMEHATh U3YUYECHHbIE MMOHATHS, PE3YIbTAThl, METO/IbI JJIsl PELICHUS 3a]]a4 IPAKTUYECKOTO
XapakTepa M 3aJad U3 CMEXHBIX JUCIHHUIUIMH C HCIOJIb30BaHWEM IpPU HEOOXOJAMMOCTH CIPAaBOYHBIX
MaTepHajIoB, KAJIbKYJIATOpa, KOMIIbIOTEpA.

TEMATHUYECKOE IINTAHUPOBAHUE
(mo rogam o0yueHus )

7 kJjacc

HazBanue pa3gena Konnuectso OCHOBHOE cofiepKaHHe
qacoB

1 [Ipocreiimme reoMeTprUIecKie 14 [IpocTeiiniine reoMeTpUYecKre OOBEKThI: TOYKH, MPSIMBIE,
@urypsl 1 UX CBOWCTBA. Jy9d W YIJIBI, MHOTOYTOJNBHHK, JioMaHas. CMeXHble U
H3MepeHne reoMeTpuyecKux BEpPTHKAILHEIC YTIIBL. PaboTa ¢ mpocTedmmmu depTekamu.
BETMYUH W3mepenne IWHEHHBIX W YTJIOBBIX BEIWYWH, BBIYMCICHHE
oTpe3KoB | yrioB. [lepumerp u miomans Guryp,
COCTaBJICHHBIX U3 MPSIMOYTOIHHUKOB

2 TpeyronsHuKN 22 [loHsATHE O paBHBIX TPEYrONbHUKAX H  IEPBUYHBIC
MIPEICTAaBIEHUSI O pPaBHBIX (KOHTPY3HTHBIX) ¢urypax. Tpum
IPU3HAKA PaBEHCTBA TPEYTOJIbHUKOB.

[Ipu3Haku paBeHCTBA MPSIMOYTOJNBHBIX TPEYrOJIbHHUKOB.
CBoiicTBO MeMaHbl PSIMOYTOJILHOT'O TPEYT OJIbHUKA.
PaBHOOenpeHHBIE ¥ PAaBHOCTOPOHHUE  TPEYTOJIbHUKU.
[Ipu3Haky 1 CBOMCTBa paBHOOEIPEHHOT O TPEYTOIHHUKA.
IIpoTuB Gomblel CTOPOHBI TPEYTONBHHUKA JISKHUT OONBIIAN
yron. [Ipocreiinme HepaBeHCTBa B reomerpuu. HepaBeHCTBO
TpeyrojapHuKa. HepaBeHCTBO JIOMaHOM.

IIpssMOyronbHBINA TPEYTONBHUK € YoM B 30 .

[lepBbie HOHATHS O JOKA3aTEIbCTBAX B FEOMETPUHU

[TapannenbHbie psMBIE, 14 ITapannensHple mpsiMble, UX CBoiicTBa, IlAThA moctymat
CyMMa yTJIOB TPEYrOJIbHUKA EBxnmupma. Hakpect  nexamiye, COOTBETCTBEHHBIE H
OJHOCTOPOHHHE YIibl (0Opa3oBaHHbBIE IPH IEPECCUCHUU
napaielbHbIX IPSMBIX CEKYILEH ).

[Ipu3Hak mapayuIeIbHOCTH NPSMBIX 4Y€pe3 PaBEHCTBO
PacCTOSHUM OT TOYEK OJHOM IMPSIMON 10 BTOPOU MPSIMOiA.
CymMa yrioB TpeyrolnbHHKa 1 MHOTOYTOJIBHUKA.

Baemnue yrisl TpeyroiapHuKa

OKpyXHOCTB M KpPYT. 14 OKpyXHOCTb, XOpPABI W JAMAaMETPhl, MX CBOWCTBA.
I'eomerpudeckne nocTpoeHust KacarensHast k okpyxHoOcTH. OKpYXHOCTb, BIIUCaHHas B
yroin. [Tonsatue o 'MT, npumenenue B 3afadax. buccexkrpuca
U CEpEeIMHHBIA NEPHEHIUKYIAP KaK MeOMETPHUUECKHUE MECTa




TOYEK.
OKpy>KHOCTB, OIMCAHHAS OKOJIO TPEyrojibHUKa. BrincanHas B
TPEYTOJIbHUK OKPYKHOCTb.

IIpocTeiimme 3agaun Ha TOCTPOEHUE

[ToBTOpeHue, 0600IICHNE 4 IToBTOpeHHE M 00OOIICHNE OCHOBHBIX TOHSATHUH M METOJIOB
3HAHUM Kypca 7 kiacca
8 kiacc

Ne Tema KoauuyecTBO YacoB
1 | BBoaHO€E NOBTOPEHUE 2

2 | YeThIpEXYTrOJIbHUKH 14

3 | [Tmomans 14

4 | [lomoOHbIE TPEYTOTBHUKHU 19

5 | OKpyXHOCTh 17

6 | IloBTOpeHue 2

Hroro 68
9 kiaacc

Ne Tema KoanyecTBO 4acoB
-- | BBogHOE moBTOpEHME 2
1 | Bekropsl 8
2 Mertona KoopauHaT 10
3 CoOTHOIIIEHUST MEXKYy CTOPOHAMH U yIIIAMH TPEYrOJIbHUKA 11
4 JliviHa OKPY>KHOCTH | IJIOLIAAb Kpyra 12
5 | JABmKeHUsS 8
6 HavanpHble CBeIEHUS U3 CTEPEOMETPUHN 8
7 | O6 akcOMax cTepeoOMEeTPHH 2
8 | [loBTOpenue 7

Hroro: 68 gyacos




PabGouast nporpaMmma y4eO0HOro Kypca
«BeposiITHOCTBL M CTATHCTHKA». 7 — 9 KJIACCHI

Lenn n3yyeHus yueOHOro Kypca

B coBpemMeHHOM IM(PPOBOM MHpPE BEPOSTHOCTh M CTATUCTHKA TNPUOOPETAIOT BCE OOJBIIYIO
3HAYUMOCTb, KaK C TOYKM 3pEHUS NPAKTUYECKUX MPHIOKEHUH, TaK M HUX poJii B OOpa3OBaHUU,
HEOOX0IMMOM KaXXJIOMY 4elloBeKy. Bo3pacTaer uuciio npodeccuii, mpu OBIAJCHUN KOTOPBIMU TpeOyeTcst
Xoporrass 06a3oBasi MOATOTOBKAa B 00JACTH BEPOATHOCTH M CTATUCTHKH, TakKas IMMOATOTOBKA Ba)KHA IS
IIPOJIOJKEHHSI 00pa30BaHUs U JJIsl YCHEIIHON TPO(pECCUOHAIBbHOU Kaphephl.

Kaxxplii yenoBek MOCTOSSHHO NPUHUMAET PEIIEHUSI Ha OCHOBE MMEIOLUXCSA Yy HErO JAHHBIX. A JUIs
000CHOBAHHOTO MPHUHSATHS PELIEHUS B YCIOBMSIX HENOCTAaTKa WM M30bITKa MHQOpMaMK HEOOXOAUMO B
TOM YHCJIE XOPOILIO CPOPMUPOBAHHOE BEPOATHOCTHOE U CTATUCTUYECKOE MBILIUICHHUE.

NmenHo modTOMy OCTpo BCTajga HEOOXOAUMOCTH  CHOPMHPOBATH Yy  OOYYaKONIUXCS
(YHKIIMOHAJIBHYIO TPAMOTHOCTD, BKJIFOUYAIOIIYIO B €051 B KaUECTBE HEOTHEMIIEMOM COCTaBJISIONIEH YMEHHE
BOCIIPUHUMATh M KPUTHUYECKH aHAIM3UPOBATh MH(OpMAIMIO, MPEACTABIEHHYIO B Pa3iMuYHBIX (opMmax,
MOHUMAaTh BEPOATHOCTHBIM XapakTep MHOTUX peajbHBIX IPOLIECCOB U 3aBUCHUMOCTEH, MPOU3BOJUTH
MpOCTENIINEe BEPOATHOCTHBIE pacdy€Thl. 3HAKOMCTBO C OCHOBHBIMU MpHUHIMNAMHU cOopa, aHaiaM3a u
Mpe/ICTaBICHUS JaHHBIX U3 PA3IMYHBIX cep KU3HU OOIIecTBa U TOCyJapcTBa MPUOOIIaeT 00yqaromuXCs
K OOIIEeCTBEHHbIM HHTepecaM. [3ydeHne OCHOB KOMOMHATOPUKHM pa3BHBAeT HABBIKM OpraHu3alluu
nepebopa U moJjcuyéTa yKcia BapuaHTOB, B TOM YHCIIE, B IPUKIAAHBIX 3a/Ja4aX. 3HAKOMCTBO C OCHOBaMH
teopun rpadoB co3gaéT MaTeMaTuyecKud (QyHIamMeHT A (OpMUPOBaHUS KOMIETEHUUH B oO01acTu
WHPOPMATHKH U TU(GPOBBIX TEXHOJNOTHH. [ToMMMO 3TOrO, MPH W3YyYEHWH CTATUCTHKH W BEPOSITHOCTH
o0oraImaroTcsi MPeACTaBICHUs yJalIUXCs O COBPEMEHHOM KapTHHE MHMpa M METOJlaX €ro HCCIEeI0BaHMs,
(dopmupyercsi MOHUMaHHE POJIM CTAaTUCTUKM KaK HCTOYHHMKA COLMAIbHO 3HAYMMOM MHpOpManuu u
3aKJ1a/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIILIJIEHUS.

B cooTBeTcTBMM C aHHBIMH LIEJSIMH B CTPYKTYpE€ MporpaMmsbl yueOHOTo Kypca «BeposTHocTs u
CTaTUCTHKA» OCHOBHOMH LIIKOJIbI BBIJICJIEHBI CIEIYIOIINE COAEPKATEIBHO-METOANYECKUE JTMHUU:

«IIpencraBneHre JaHHBIX M ONHUCATeNbHas CTAaTUCTHKA»; «BEPOSATHOCTBY; «DJIEMEHTHI
KOMOMHATOPHUKWN»; «BBesieHne B Teoputo rpagopy.

Conepxxanue nuHuM «lIpeacraBieHne JaHHBIX U ONMCATENIbHAS CTATUCTHKA» CIIY’)KUT OCHOBOM JUIsl
(dbopMupoBaHHUsS HaBBIKOB pabOThl ¢ HH(OpManMed: OT YTEHUS M HUHTepHpeTanuu HHQOpMaIuH,
IIPEJCTAaBICHHOMN B TaOIMIIAaX, HA qUarpaMMax M rpaukax 10 coopa, IpeAcTaBiIeHUs U aHAJIN3a JaHHbIX C
UCIOJb30BAHUEM CTATUCTMUYECKMX XapaKTEpUCTUK CpeAHUX M pacceuBaHus. PaboTas ¢ JaHHBIMH,
oOyyaromuecst y4arcs CUYMTBIBaTb M HWHTEPIPETUPOBATH [aHHbIE, BbIABUraTh, apryMEHTHPOBATb U
KPUTUKOBATh MPOCTEUIINE TUIOTE3bl, Pa3MBIIUIATh HaJ (pakTopamu, BbI3BIBAIOIIMMHU HW3MEHYHMBOCTb, U
OLIEHUBATh UX BIUSHHUE HA pacCMaTPUBAEMbl€ BEIMUMHBI U TPOLIECCHI.

WHTYyUTHBHOE NpEICTaBICHHE O CIy4yailHOM M3MEHYMBOCTH, MCCIIEOBAHHE 3aKOHOMEPHOCTEH U
TEH/JEHIUI CTAaHOBUTCS MOTHBHUPYIOUIEH OCHOBOHM [uIs H3ydeHMsl Teopuu BeposiTHocTed. bombuioe
3Ha4YeHHUE 37€Ch UMEIOT PAKTUYECKUE 3a/1aHus], B YACTHOCTH OMBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU
MOJIETISIMH.

[ToHsiTHE BEpOATHOCTH BBOJUTCS Kak Mepa MpaBaomnoo0us ciydaiiHoro coobitus. Ilpu u3ydenun
Kypca oOydarouiyecs 3HAKOMSTCS C MPOCTEUIIMMHU METOJIaMH BBIUMCIIEHHUS] BEPOSTHOCTEH B CIydalHBIX
HKCMEPUMEHTAaX C PABHOBO3MOXXHBIMU 3JIEMEHTapHBIMM HCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIOIIMMU CTaBUTh U peliaTh 0oJiee CIOXKHBIE 331a4i. B Kypc BXOAAT HayalbHbIE MTPEJICTABICHUS O
CIIyJalHbIX BEIMYMHAX U UX YMCIIOBBIX XapaKTEPUCTUKAX.

Taxke B pamMkax 3TOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOLIUXCS C MHOYKECTBAMU H
OCHOBHBIMH OTI€pallMsIMU HaJl MHOKECTBAaMH, PAacCMaTPUBAIOTCS MPUMEPbl NPUMEHEHMs AJS pelleHUs
3aJa4, a TaKXKe UCIOJIb30BAHUS B IPYTUX MaTeMaTUYECKUX Kypcax U yu4eOHBIX MpeMeTax.

Mecto yueOHOro Kypca B yueOHOM IJIaHe

B 7 — 9 kmaccax u3ywaercs Kypc «BeposTHOCTh M CTaTUCTHKa», B KOTOPBIH BXOAAT pa3feibl:
«IIpencraBneHne JaHHBIX M OMKCATENbHAS CTaTUCTUKAY; «BeposTHOCTY; «IeMEeHThl KOMOMHATOPUKI;
«BBenenue B Teoputo rpadony.



Ha wu3yuenwe naHHOro Kypca OTBOIUT | ydeOHBIH 4ac B HENENI0O B TEUYEHHUE KaXJIOro roja
oOyuenus, Bcero 102 yueOHbIX yaca.

Coaepxanue yueOHoOro kypcea (mo roxam od0yueHus)

7 KJacc

[IpencraBnenne MaHHBIX B BUJAE TAOMHIL, JUarpamm, rpadukoB. 3aroHEHHE TaONUI, YTCHHE U
MOCTPOEHHE JHuarpaMM (CTOJOMKOBBIX (CTOJOYATBIX) W KPYroBBIX). UTeHHE TpauKOB peaTbHBIX
nporeccoB. M3Bneuenne nHGOpMAIMK U3 AUArPaMM U TaOJIHII, HCIIOJIF30BAaHUE U MHTEPIIPETAIHS JaHHBIX.

OmnwucarenpHasi CTAaTHUCTUKA: CpeAHee apu(MeTHYecKoe, MeIuaHa, pasMax, HauOoJpliee U
HaMMEHbIIIee 3HaYeHUsI Ha0opa YMCIOBBIX AaHHBIX. [IprMepsl cirydaiiHOM H3MEHYHBOCTH.

CrnydaiiHplii SKcriepuMeEHT (OIBIT) W cioydaiiHoe coObiTHe. BepositHocte u dwactoTta. Pomb
MaJIOBEPOSITHBIX U MPAKTHYECKH JIOCTOBEPHBIX COOBITHH B MPUpPOJE U B oOmecTBe. MoHeTa U MrpaibHas
KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, BepmmHa, pebpo. Crenenp BepmuHbL Yucino pédep M cymMmapHas CTENEHb BEPIIHH.
[IpencraBnenne o cesizHoctu rpada. llemu u nmkiel. Ilytu B rpagax. O6xox rpada (DiiaepoB myTh).
[Ipencrasnenue 06 opueHTHpoBaHHOM Tpade. Pemenne 3agau ¢ momoipo rpados.

8 kiacc

[IpencraBnenue MaHHBIX B BHUJIE TAOMUII, AMarpamm, rpadukoB. MHOKECTBO, SJIEMEHT MHOXKECTBA,
noAMHOXKecTBo. Omepanuu HajJg MHOXKECTBAaMM: OObEIUMHEHHE, IepeceueHue, JonoiaHeHue. CBoiicTBa
omepanuil HajJ MHOXECTBaAMH: MEPEMECTUTEIBHOE, COYETATEIbHOE, pacHpeleUTeNbHOE, BKIIOUEHUS.
Hcnons3oBanne rpaduuecKoro MpeACcTaBICHUS MHOXKECTB JIJIsl OTIMCAHUS PEaTbHBIX

[IpouieccoB u siBIICHUH, TPU PELICHUH 3a/1a4.

N3mepenue paccemBanusi JaHHBIX. Jlucmepcus M CTaHIAPTHOE OTKJIOHEHHE YHUCIIOBBIX HaOOPOB.
JnarpaMmma paccenBaHus.

DOneMeHTapHbIE COOBITHS ciaydaiiHOTO ombiTa. CiydaiiHble COOBITHS. BeposTHOCTH COOBITHIA.
OmnbITBI ¢ PaBHOBO3MOXKHBIMH  3JIEMEHTApHBIMH  COOBITHsIMH. CirydaifHbiii  BBIOOpP. CBSI3b MEXIY
MaJIOBEPOSITHBIMU M MPAKTUYECKH TIOCTOBEPHBIMU COOBITUSMHU B MPUPOJE, OOLIECTBE U HAYKE.

HepeBo. CBOICTBa JE€pEBHEB: €IUHCTBEHHOCTh MYTH, CYIIIECTBOBAHWE BUCSYEH BEPIUIMHBI, CBS3b
MEXIY YMCIOM BepIIMH U uucioM pédep. IIpaBuno ymHoxeHus. Pemienue 3amau ¢ momormipio rpados.
[IpoTuBomnonoxkubie coObiTus. Jmarpamma Diinepa. OObeIMHEHHE W TEPECCYCHHE  COOBITHIA.
HecoBmecTtHbie coObiTusi. @opMyna CIOXKEHUS BEpOATHOCTEH. YcCJIOBHas BepoOSITHOCTh. [IpaBuiio
ymHoOxeHus. HezaBucumblie coOwiTus. [IpencraBnenue skcriepuMeHTa B BHe JepeBa. PemieHue 3amay Ha
HAax0’KJIEHUE BEPOSATHOCTEN C MOMOUIBIO JEPEBA CIIy4alHOIO IKCIIEPUMEHTA, JUarpaMm JUjepa.

9 k1ace

IIpencraBnenue JaHHBIX B BUAE TAOIUL, [uarpamM, rpaukoB, HHTEpIpeTalus JaHHbIX. YTeHue u
[OCTpOEHHE TabJMlL, AUarpamMmm, rpaKoOB MO peaTbHbIM JaHHbBIM.

IlepectanoBku u (pakropuas. Coueranuss u uucio codyeranuid. TpeyrosnpHuk Ilackans. Pemenune
3aJ]a4y C UCIOJIb30BaHHEM KOMOMHATOPUKH.

I'eomerpuueckas BepoaTHOCTh. CiaydaiiHbI BBIOOP TOUKHM K3 (UTYphl Ha IJIOCKOCTH, U3 OTpE3Ka U
U3 IyT'¥ OKPY’KHOCTH.

Hcneitanne. Yenex u Heynada. Cepus ucnblTaHud 10 nepBoro ycmexa. Cepust UCHBITaHUR
bepnymnnu. BepostHocT coObIThil B cepun ucnbslTanuii bepaysmu.

CrnyyaiiHas BEITMYHMHA U PACIpeeIeHUE BEPOATHOCTEN. MaTeMaTHUeCKOE OKUJAaHUE U JUCTIEPCHSL.
IIpuMepel MaTeMaTUYECKOIO OXUIAHUSA KaK TEOPETHUYECKOIO0 CPEIAHEr0 3HAYEHUs BEIWYUHBIL.
MareMaTtnueckoe 0XUIAAHUE U TUCHEPCUS CIIyYalHON BEIMYMHBI «YUCJIO YCIEXOB B CEPUU HUCIBITAHUU
bepnymimy.

[Tonstue o 3akoHe OosbIIKMX unces. V3MepeHue BeposTHOCTEH c momouibio 4actor. Poib u
3Ha4YeHHe 3aKOHA OOJIBIINX YUCell B IPUPOIE U OOLIECTBE.



Ilnanupyembie mpeAMeTHbIC Pe3y/IbTAThl OCBOCHHUSI IPMMEPHOIl padoyei

NporpaMmsl Kypca

IIpenMeTHble pe3ynbTaThl OCBOECHUS Kypca «BEPOSITHOCTb M CTAaTUCTHKa» B 7—9 Kiaccax

XapaKTEePU3YIOTCS CIEAYIOIMMU YMEHUSMHU.
7 kiaace

- 4uTaTh WHGPOPMAIMIO, TPEACTABICHHYI0 B TaONUIAX, Ha JUarpaMMmax; NpeACTaBJIsATh JaHHBIE B BHJIE
TaOJIHII, CTPOUTH AUArPAMMBI (CTOJIOMKOBBIE (CTOJIOUATHIE) M KPYTOBBIE) IO MAaCCHBAaM 3HAYCHUI.
- OIMCBIBaTh W HMHTEPIPETUPOBATH pEAlbHbIE YMCIOBBIE JaHHbIE, IPEACTABICHHbIE B TaOIMIAX, Ha
auarpaMmmax, rpagukax.
- HCMOJb30BaTh JJSl ONMCAHUSA JAHHBIX CTaTHUCTUYECKHE XapaKTEPUCTHKU: cpeiHee apupMeTHYecKoe,
MeaHa, HauboJblllee 1 HauMeHbllee 3HaYeHUs], pa3Max.
- UMETh IMPEJCTaBJICHHE O CIy4allHOW HM3MEHYMBOCTM Ha IMpUMEpax IeH, (U3NYECKUX BEIMYUH,
AHTPONOMETPUYECKUX JTaHHBIX; UMETh MPEJCTABIEHUE O CTATUCTUYECKON YCTOWYMBOCTH.

8 knacc
- U3BJIEKaTh U MpeoOpa3oBbIBaTh MH(GOPMALUIO, IPEJICTABICHHYIO B BUAE TaONUll, Juarpamm, rpa(uxos;
MIPEJICTaBIATh JaHHbIE B BUJIE TaOIHII, JUarpamMmm, rpadukos.
- ONUCHIBATh JJAHHBIE C IMOMOIIBIO CTATUCTHUUECKUX MMOKa3aTeseil: CpeHUX 3HAYeHUN U Mep paccerBaHUs
(pa3max, nucnepcus U CTaHAapTHOE OTKIIOHEHHE).
- HaXO/AUTh YaCTOTHI YUCIIOBBIX 3HAYEHHUI U YaCTOThI COOBITHH, B TOM YHCIIE MO pe3yJIbTaTaM U3MEpPEeHUI 1
HaOJIIOIEHUI.
- HaXOJWUTb BEPOSITHOCTH CIIy4alHBIX COOBITHUH B OMbBITaX, 3Has BEPOATHOCTU 3JIEMEHTAPHBIX COOBITUH, B
TOM YHCJIE B OTBITAX C PABHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITHUAMMU.
- MCII0JIb30BaTh rpaduueckre MOJENIN: IEPEBO CIYyYalHOTO IKCIIEPUMEHTA, AMarpaMMbl Diliiepa, 4ucioBas
npsiMas.
- ONEepUPOBaTh MOHATHUAMHU: MHOXKECTBO, MOJMHOXKECTBO; BBINOJHATH OINEpallMd HaJl MHOXECTBAMHU:
0o0bEeIMHEHNE, IEepPECeUCHUE, JOIOJIHEHUE; IEePEUUCIATh AJIEMEHThl MHOXKECTB; IPUMEHSITh CBOHCTBA
MHOJKECTB.
- UCII0JIb30BaTh I'pauecKoe MPEICTaBICHUE MHOXKECTB U CBA3EH MEX/1y HUMU Ul OIUCAHHUA [IPOLIECCOB
U SIBJICHUH, B TOM YKCJIE IPU PELICHNH 3a/1a4 U3 JPYruX y4eOHBIX PEIMETOB U KypCOB.

9 k1ace
- M3BJIEKaTh W IpeoOpa3oBbIBaTh HMH(GOPMAILMIO, MPEICTABICHHYI0 B Pa3JIMYHbIX HMCTOYHHUKAX B BUJE
TabJIML, JUarpaMm, rpadukoB; MPEACTaBIATh JaHHBIE B BUJIE Ta0JIUL, TUarpaMM, rpadukos.
- pelaTh 3a/la4d OpraHU30BaHHBIM IIEpeOOPOM BapHaHTOB, a TAKXKE C UCIOJIb30BAHMEM KOMOWHATOPHBIX
IIPaBWJI U METOJIOB.
- HCIIOJIb30BATh ONMCATEIbHBIE XapAKTEPUCTUKHU JJII MACCUBOB YHMCIIOBBIX JIAHHBIX, B TOM UYHUCJIE CPEIHHE
3HAYEHUS U MEPBl PACCEUBAHMUSL.
- HaXOJIUTh YaCTOThl 3HAUYEHHUH U 4aCTOThI COOBITHS, B TOM YHUCIIE MOJb3YACh pe3yJabTaTaMu MPOBEAEHHBIX
U3MEpEeHUH 1 HaOIoAeHU .
- HaxXOJUTh BEPOSTHOCTU CIIy4alHBIX COOBITMM B HM3Y4YEHHBIX OIBITAX, B TOM 4YHCJIE B OIBITAX C
PaBHOBO3MOKHBIMHU 3JIEMEHTapHBIMHU COOBITHUSMH, B CEpPHUSX HCIBITAHUN 10 MEPBOrO ycHexa, B CepHsX
ucIbITaHul bepHym.
- UMETb IIPEACTABIICHUE O CIIy4allHOW BEJIMYMHE U O PACIpPENCICHUN BEPOATHOCTEN.
- UMEeTh MpPEJCTaBJIIEHHUE O 3aKOHE OOJBIIMX YHCENT KaK O IMPOSBICHUM 3aKOHOMEPHOCTH B CIIydaitHOH
M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOJIE U 0OLIeCTBE.



TemaTnueckoe MIaHNpoBaHUe Y4eOHOTr0 Kypca

7 Kiaacc
[IpencraBnenue 7 [IpencraBieHre qaHHBIX B TaOuunax. [IpakTH4ecKre BEIYUCICHUS
JAaHHBIX 110 Ta6HI/I‘~IHI>IM JAHHBIM. H?;BJIC‘-ICHI/IC Hu I/IHTepHpeTaHI/IH

TaOMMYHBIX JaHHBIX. [IpakTHyeckas pabora

«Tabmuupy. ['paduyeckoe mnpepcraBieHHWe [TaHHBIX B BHIE
KPYrOBBIX, CTOJIOMKOBBIX (CTOJIOYATHIX) auarpamMm. YUTeHue W
nocrpoenue auarpamm. [Ipumepsl neMorpapuueckux AUArpaMmm.
[IpakTnueckas pabora «JluarpamMmmbny

OnucarenpHas 8 Uucnoseie Habopel. Cpennee apudmerndeckoe. Menuana
CTaTUCTUKA YHCIIOBOr0 Habopa. YcrtoWuuBocTh Menuanbl. IIpakTuueckas
pabora «Cpennue 3HaueHus». Haumbomnbpliee U HauMEHbIIEE
3HAYECHHS YMCIOBOTO Habopa. Pazmax

Cnyyvaitnas 6 CnyyaiiHass M3MEHUYMBOCTh (mpumepbl). YactoTa 3HaueHUH B

U3MEHYUBOCTh MaccuBe JaHHbIX. ['pynnupoBka. I'mcrorpammsl. [Ipaktnueckas
pabota «CrydaifHasi ”3MEHUYHUBOCTBY

Brenenue B Teopuro 4 I'pad, Bepmmnua, pebpo. IlpencraBneHue 3agadud C MOMOIIBIO

rpagoB rpada. CreneHb (BaJICHTHOCTh) BepmUHBL. Ymcio pédep u

cymmapsas crernenp BepmuH. llemp w nwmxm. Ilyte B rpade.
[IpencraBnenne o cBsizHocTH Tpada. OO6xonm rpada (Ditnepon
nyth).IIpencraBnenne 06 OpHEHTUPOBAHHBIX rpadax

BepositHocTh 1 yacToTa 4 CrnydaifHBIN OTBIT U clydaitHOe coObITHE. BeposaTHOCTh 1 yacToTa
CIIy4aifHOTO COOBITHS coObITHs. Poib MajoBEepOSITHBIX U MPAKTHUECKU JOCTOBEPHBIX
coOBITHI B MpUpOie U B 00mecTBe. MoHETa U UTrpaibHas KOCTh B
TEOPUH BEPOSITHOCTEM.

[IpakTrueckas pabota «HacTtoTa BBITIAJICHUS OPJIa

O60011eHne, KOHTPOJIb 5 [IpencraBnenue JTAHHBIX. OnucarenpHas CTaTHCTHUKA.
BeposaTHOCTB ciiydaitHOTO COOBITHS

8 ki1ace
[ToBTOpenue kypca 7 4 [IpencraBnenue maHHbIX. OnucartenbHas cratucthka. CiydaiiHas
KJlacca U3MEHYUBOCTh. CpeiHHe YHCIOBOro Habopa.

Cnyuyaitnsie coObiTusi. BepositHoctn u yactoThl. Knaccuueckue
MOJICJIM TEOPHH BEPOSTHOCTEH: MOHETA M UTPAIbHAS KOCTh

OnucarenpHas 4 Otknonenus. Jlucnepcust uucioBoro Habopa. CrangapTHoe
CTaTHCTHUKA. OTKJIOHEHUE YUCIIOBOro Habopa. J(uarpaMMbl pacceBaHUs
PaccenBanue naHHbIX

MmnoxecTBa 4 MHoXxecTBO, MNOAMHOXecTBO. Omnepalud HaJl MHOXKECTBaMHU:
oObeMHEeHNe, TepeceueHue, nomnosnHeHue. CBoICTBa omepaiuii
HaJl  MHOXECTBAMU: MEPEMECTUTETBHOE, coueTaTelbHOE,
pacupenenuTenbHOE, BKIFOUEHHUS.

I'padmyeckoe npeacTaBIeHNe MHOXKECTB

BepositHOCTB 6 DneMeHTapHbIe COOBITHSL. Cryuaiinbie COOBITHSL.
CIIy4afHOTO COOBITHS bnaronpusiTcTByromue sneMeHTapHble coObITHA. BepostHocTH
coObiTuil. ONBITEI ¢  PaBHOBO3MOXHBIMH  3JIEMEHTapHBIMU
coObITusiMH. Cry4aifHbIi BBIOOD.
[Ipaktnyeckas  pabora  «OnbITBI € PaBHOBO3MOXKHBIMU
9JIEMEHTAPHBIMU COOBITHSIMI




BBenenue B Teopuro
rpa¢os

Hepeso. CaoiicTBa JepeBa: €AMHCTBEHHOCTh MyTH,
CYLUIECTBOBAaHUE BHCAYEH BEPIIMHBI, CBS3b MEXIY UHCIOM
BEpIIUH U yncioM péoep. [IpaBuno ymMHOKEHHS

CnygaitHbie COOBITHS

[IpotuBomnonoxuoe codwiThe. Jnarpamma Diinepa. OObeTUHEHNE
U mepecedeHue coObiTHil. HecoBmectHble coObiTusi. dopmyna
CIIOKEHHsI BeposATHOCTEH. [IpaBMIIO YyMHOXKEHHUS BEPOSTHOCTEH.
VYcnosHas BeposiTHocTh. HesaBucumbie coObiTus. IlpencraBnenue
CJIy4alfHOTO PKCIEPUMEHTA B BUJE JIEpEBa

O06006mu1eHne, KOHTPOJIb

[IpencraBnenre nanHblX. OnucarenpHas cTaTUCTHKA. [ padebl
BeposTHOCTB CiTydaiiHOTO COOBITHS. DJIEMEHTH KOMOUHATOPUKU

9 kiaacce

[ToBTOpenue kypca 8
KJacca

[IpencraBnenue manubix. OnucaTtenbHas cratuctuka. Onepanuu
HaJ cOOBITUSIMHU. He3aBHCHMOCTE COOBITHIA

DneMeHTbI
KOMOMHATOPUKHU

KomOunaropHoe IIPaBUIIO YMHOXEHUSL. [IepecTtanoBKM.
@akropuan. CoderaHus U 4YUCIO coYeTaHUU. TpeyrosbHUK
[Mackans. [Ipaktuueckas pabota «BpluucieHue BepOATHOCTEH C
WCIOJIb30BAaHHEM  KOMOMHATOPHBIX  (YHKIMH  3JIEKTPOHHBIX
TaOJIUII»

I'eomerpuueckas
BEPOSITHOCTh

l'eomerpuueckas BeposiTHOCTh. CiydailHbIi BBIOOp TOYKH U3
(Gurypsl Ha MIOCKOCTH, U3 OTPE3Ka, U3 AYTH OKPY>KHOCTH

Ucnwitanusa bepuymim

UcnpiTanue. Ycnex u Heynaya. Cepusi MCOBITAaHUM 1O TEPBOTO
ycnexa. Ucnbitanus bepaymmm. BepostHocTr coObITH B cepuu
ucnbiTanuii bepuymmm. [IpakTudeckas padbora

«Hcnpertanus beprysmim»

CnyvaiiHasi BeTUYMHA

CinyvaliHass BeJIMYMHA M PacOpeAciieHUE  BEPOSTHOCTEH.
MaremaTrnueckoe OXKUAAHUE U JTUCTICPCHUS CITy4aliHOW BEJTWYWHBI.
[IpumMepsl MaTEeMaTHYECKOTO OXHMJAHUS KAaK TEOPETHYECKOTO
CpPEIHETro 3HAYEHUS BETNYUHBI.

[Tonsatne o 3akoHe OonbIIMX uyncen. M3MepeHue BeposSTHOCTEH ¢
MOMOIIIBIO YacToT. [IpuMeHeHune 3akoHa OOJIBIINX YHCeT

O06o001eHre, KOHTPOJIb

10

[IpencraBnenue JTAHHBIX. OnucarenpHas CTaTHCTHUKA.
BeposTHOCTh ciiydailHOTO COOBITHS. DJIEMEHTh KOMOMHATOPUKH.
CrnyyaiiHble BETUYHMHBI U paclpeneneHus
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