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IMOACHUTEJIBHAS 3AIIUCKA
OBIIIAA XAPAKTEPUCTUKA YYEBHOI'O I[TPEJIMETA
«MATEMATUKA»

Pabouass mporpamma mo martematuke Juisi oOywarommxcs 5—9 Kiaccos
pa3zpabotana Ha ocHOBe denepanbHOIO TrOCYAapCTBEHHOTO 00pa30BaTEIBHOIO
CTaHJIapTa OCHOBHOI'O 0O0IEro 0Opa3oBaHusl ¢ YUETOM U COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, MPEABABIAEMBIX K MaTeMAaTUYECKOMY OOpA30BaHUIO, U TPATUIIHI
pOCCHUICKOrOo 00pa3oBaHusl, KOTOpPbIE OOECIEUMBAIOT OBJIAJACHHUE KIFOUEBBIMU
KOMIETEHIIMSIMHA, COCTABJIAIOIIMMU OCHOBY U HETPEPHIBHOTO OOpa30BaHUS H
CaMOpa3BUTHUSA, A TaKXKe€ LEJIOCTHOCTh OOUIEKYJIbTYPHOIO, JHYHOCTHOTO U
[O03HABATEJILHOTO pa3BUTHs oOyuatouxcs. B pabouyeil nmporpamMMe yuTeHbl HIEU U
nosioxkeHus: KoHuenuuu pa3BUTUS MaTeMaTHyeckoro oopasoBanust B Poccuiickoii
denepanum.

B osnoxy mmdpoBoii Tpancpopmanumu Bcex cdep  deloBeueCKOu
JeSATEIbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3
0a30BOl MaTEMaTUYECKOM NOATOTOBKU. YK€ B IIKOJE MaTeMaTUKa CIYKHUT
OIOPHBIM MPEAMETOM Ul H3y4YEHUs CMEKHBIX JIHUCLHUIUIMH, a IOCJIE IIKOJIBI
peabHON HEOOXOUMOCTBIO CTAHOBUTCSI HETIPEPBIBHOE 00PAa30BaHUE, YTO TpEOyeT
MOJTHOLICHHOW 0a30Boi 0011e00pa3oBaTeIbHON MMOATOTOBKKM, B TOM YHCIE H
MaTeMaTHYecKol. OTO OO0YyCJIOBJIEHO TEM, YTO B HAlld JTHU PACTET YHCIIO
npogeccuil, CBSI3aHHBIX C HENOCPEACTBEHHBIM NPUMEHEHHEM MaTEeMaTHKU: U B
chepe PKOHOMHUKH, U B OH3HECE, U B TEXHOJOTMYECKUX OOJACTAX, U JaXKe B
rymaHuTapHbix cdepax. Takum oOpa3oM, Kpyr IIKOJBHUKOB, I KOTOPBIX
MaTeMaTHuKa MOYKET CTaTh 3HAYMMBIM IPEIMETOM, PACILIUPSIETC.

[IpakTuueckass MOJE3HOCTh MAaTEMAaTUKU OOYyCIIOBJI€HA TEeM, 4To €€
NpPEAMETOM  SIBISIIOTCA  (DyHJIaMEHTANIbHbIE  CTPYKTYpPbl ~ HAILIETO  MHpA:
IPOCTPAHCTBEHHbIE (OPMBI U KOJWYECTBEHHbIE OTHOLICHHMSI OT MPOCTEHIINX,
YCBAaMBAEMbIX B  HEMNOCPEJACTBEHHOM OIbITE, JI0 JOCTATOYHO CIIOXKHBIX,
HEOOXOJMMBIX I Pa3BUTHS HAYYHBIX W MPUKIAAHBIX UAel. be3 KOHKpeTHbIX
MaTE€MaTUYECKUX 3HAaHMM 3aTPyAHEHO ITOHMMAaHWE NPHUHIMIIOB YCTPOWCTBA H
UCIIOJIb30BAHUSI ~ COBPEMEHHOM  TEXHUKH, BOCIPUATHE W  WHTEPHpPETALHS
pa3HOOOpa3HON COIMANbHOM, SKOHOMUYECKOM, NOJUTUYECKOM HH(pOopmanuu,
Manos(p(eKTUBHA IOBCEAHEBHAsl MpakTUYecKas JAesaTenbHOcTh. Kaxaomy
YeJIOBeKY B CBOEM KU3HM TPUXOAMUTCS BBINOJHATh Pacuy€Tbl U COCTABIATH
QITOPUTMbI, HAXOAWTb W TPUMEHATH (QOPMYJbI, BIAJIETh MPAKTUYECKUMU
npuéMaMu TEOMETPUUYECKUX H3MEPEHHH M TOCTPOEHUHM, YUTaTh HH(OpPMAIHIO,
OpPEJCTaBICHHYI0 B BHUJAE TaONUI, auarpaMM M TpaduKoB, KHUTh B YCIOBHUSX
HEONPeeIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4yalHbIX COOBITUH.

OnHOBpeMEHHO C pacmupeHueM cdep NPUMEHEHHUS MaTeMaTUKd B
COBpEMEHHOM 00111ecTBE BCE 00Jiee BaKHBIM CTAaHOBUTCS MaTeMAaTHUYECKUN CTUIIb
MBIIUICHUS, MPOSBISIOMINNICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKax. B
IpoLIECCE M3Y4YEHUST MATEMaTUKH B apceHaJl NPUEMOB M METOAOB MBIIUICHHUS
YeJloBEKa €CTECTBEHHbIM 00pa3oM BKIIOUAIOTCA MHAYKUUS U JeIyKIus,



0000meHne ¥ KOHKpPETH3alWs, aHaliu3 W CHHTE3, Kilaccuukamus u
cuctemaTuzauus, abctparupoBaHue M aHanorus. OOBEKTh MaTeMaTHYECKUX
YMO3aKIIOYeHUH, TpaBWIa MX KOHCTPYHUPOBAaHUS PACKPHIBAIOT MEXaHU3M
JIOTHYECKUX TOCTPOEHUH, CIOCOOCTBYIOT BBIpaOOTKE yMEHHS (POPMYIUpPOBATH,
00OCHOBBIBaTh M JIOKa3bIBaTh CYXKIEHHUS, TEM CaMbIM pa3BUBAIOT JIOTMYECKOE
MBIIIUICHHE. Benyimias pojb NpUHAIICKUT MaTeMaTuke U B (POpMHpOBAHUU
AITOPUTMUYECKON KOMITOHEHTHI MBIIICHUS U BOCIIUTAaHUU YMEHHUI JeiCTBOBATH
10 3aJaHHBIM aJTOPUTMaM, COBEPIICHCTBOBAaTh HM3BECTHBIE M KOHCTPYUPOBATH
HOBBIe. B mpormecce pemeHuss 3ajady — OCHOBOW y4eOHOHM MeSITebHOCTH Ha
ypOKax MaTeMaTUKH — Pa3BUBAIOTCS TAK)KE TBOPYECKAs U MPUKIATHAS CTOPOHBI
MBIIILICHUS.

OOyuenue maremaTHKe Ja€T BO3MOXKHOCTh Pa3BUBATh Yy OOYYalOIIUXCS
TOYHYIO, pPallHOHAJIBHYIO U HMH()OPMATUBHYIO pe€yb, yMEHUE OTOMpaTh Haubosee
HOJIXOJSIINE S3bIKOBBIE, CHMBOJIMYECKHE, TpaduuecKie CPEeACTBA ISl BEIPAKECHHUS
CY>KJICHUHW U HATJIATHOTO UX MPEJCTaBICHUS.

HeoOxomumMpiM  KOMIOHEHTOM  OOmIeH  KyJabTypel B COBPEMEHHOM
TOJIKOBAaHUU  sBJIAETCA  OO0Ilee  3HAKOMCTBO C  METOJaMH  IO3HAHUS
JEUCTBUTEILHOCTH, TPEJICTABICHHE O TMpeaMeTe M METOJIaX MAaTeMAaTUKH, HX
OTAMYMNA OT METOAOB JPYTUX ECTECTBEHHBIX W TyMaHHUTApHBIX HAyK, 00
OCOOEHHOCTSIX MPUMEHEHUSI MAaTEMATUKU JUIsl PEIICHUS] HAYYHBIX U MPUKIIATHBIX
3agad. Takum oOpa3zom, MaTemMaTHUecKoe OOpa30BaHME BHOCUT CBOM BKJIAJ B
dbopmupoBaHue 00IIEH KyIbTypbl YEIOBEKA.

N3ydyenne mMareMaTUKHA TakKe CIOCOOCTBYET ICTETUYECKOMY BOCHUTAHHIO
YeJIOBeKa, TTOHMMAaHHUIO KPAacOThl M U3SIIECTBA MATEMAaTHYECKUX PACCYXKICHUM,
BOCTIPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHIO M1 CUMMETPHH.

HEJIN 1 OCOBEHHOCTU U3YYEHUMA YYEBHOI'O ITPEAMETA
«MATEMATHUKA». 5-9 KJITACCBI

[IpuopuTeTHbIMU 1EISIMU O0yUEHUS MaTeMaTHKe B 5S—9 Kjaccax SBIISIFOTCS:

o dbopMHpOBaHWE UEHTPAIbHBIX MAaTEMATUYECKUX MOHITHH (4HcCIo,
BEJIMYMHA, TIeoMeTpuyeckas (Qurypa, nepemMeHHas, BEPOATHOCTb, (QYHKIUs),
00eCreurBaOIIUX MPEEMCTBEHHOCTh UM IEPCHEKTUBHOCTh MaTeMaTUYECKOTO
oOpa3oBaHus 00YYaIOIINXCS;

o NOJIBEICHNE O0O0ydYaroluXcsi Ha JOCTYMHOM JJIi HHUX YpPOBHE K
OCO3HAaHUIO B3aUMOCBSI3M MAaTEeMAaTHUKH M OKPYXKAIOIIEro MHpa, MOHUMaHHE
MaTE€MaTHUKH KaK YacTu OOLIEH KyJIbTyphl YEJIOBEUECTRA;

o pa3BUTHE  WHTEIUIEKTyaJlbHBIX U TBOPYECKHX  CIIOCOOHOCTEH
oOyJaroluxcs, IMO3HABATEIbHON AaKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH,
KPUTHUYHOCTH MBIIIJICHUS, UHTEpeca K M3y4YEeHUI0 MaTeMaTHKH,

o dbopmupoBanre (YHKIIMOHATHLHONM MAaTeMAaTHYEeCKOW TPaMOTHOCTH:
YMEHHsI paclo3HaBaTh MPOSBICHUS MaTeMAaTUYECKUX TMOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHUTYAIMSIX U MPU U3YYCHUH IPYTHUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
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bopMynupoBaTh UX HA SI3bIKE MATEMAaTUKU M CO3/1aBaTh MaTeMAaTUYECKUE MOJEIIH,
IIPUMEHATh OCBOCHHBI MaTEMaTHYECKUM amnmapar g PELICHHs IPaKTUKO-
OPUMEHTUPOBAHHBIX 3a/a4, WHTEPOPETHPOBATh M OLICHUBATh IOJTYYEHHBIE
PE3yIbTaTHI.

OCHOBHBIE JTMHUY COACPKAHUS Kypca MaTeMaThku B 5—9 kiraccax: «Ywucia
U BBIYUCIICHUA», «Anrebpa» («AnreOpandeckue BBIpOKEHUS», «YpaBHEHUS H
HEpaBeHCTBA»), «Dynkium», «l'eometpus» («['eomerpuueckue Qurypsl u ux
cBOMCTBa», «lI3MepeHHe TreoMEeTpUYECKUX BeIW4YuH»), «BeposTHOoCTh U
CTAaTUCTHUKA». JIaHHBIE TMHUN PA3BUBAIOTCS MAPAIIIEIBHO, KAXK/asi B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOW, OJJHAKO HE HE3aBUCHMO OJHAa OT JIPYroil, a B TECHOM
KOHTakTe M B3aumojeicTBuu. Kpome »3Toro, ux o0OBEOUHSET JOrHYecKas
COCTaBJISIIOLIAs, TPAAMIMOHHO TNPUCYIIAs MATEMAaTHKE M IPOHU3BIBAIOIIAS BCE
MaTeMaTU4YeCKHe Kypcbl M cozepkareiabHble JuHUU. CdopmynnpoBaHHOE B
denepaibHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe OCHOBHOT'O OOIIETO
oOpa3oBaHMsl TpeOOBaHHWE «YMETb ONEPUPOBATH MOHATUAMH: OIpEAEICHHE,
aKkcuoma, Teopema, J0Ka3aTeIbCTBO; YMEHUE PACIIO3HABATH UCTUHHBIE U JIOXKHBIC
BBICKA3bIBaHUS, IPUBOJANTH IIPUMEPBI U KOHTPIPUMEPHI, CTPOUTH BBICKa3bIBAHUS U
OTPHUIIAHMS BBICKA3bIBaHUI» OTHOCUTCS KO BCEM KypcaMm, a (OpMHUpOBaHHE
JIOTUYECKUX YMEHHMM pacmpenensieTcss Mo BCeM rojaM OOy4YeHHsl Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

Copepxanue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
ocBoeHust [lpumepHoid paboueld mNporpaMMbl, pacHupeneNEéHHbIM MO0 ToJaM
oOy4eHHus, CTPYKTYpUPOBAHO TaKuM 00pa3oM, 4YTOObl KO BCEM OCHOBHBIM,
MPUHITMITHATBHBIM BOMpOcaM oOydJaromiecs: oOpanaiuch HEOJHOKPATHO, YTOOBI
OBJQJICHUE MATEMAaTUYECKUMHU TMOHATHUSAMHU W HAaBBIKAMH  OCYILIECTBIISIIOCH
MOCJIEIOBATE€AbHO W MOCTYNAaTelbHO, C  COONIOZCHHEM  MPUHIMIA
IPEEMCTBEHHOCTH, a HOBBIE€ 3HAaHUS BKJIIOYAJIUCh B OOIIYyI0 CHCTEMY
MaTE€MaTUYECKUX TMPEJCTaBICHUN O00yYaroluxcs, paclmpss W yrayomnss e€,
o0pa3ysl IpOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO VYYEBHOI'O IIPEIMETA «MATEMATHUKA» B YUEBHOM
IIUDTAHE

B cootBerctBUU ¢ DepepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM  OCHOBHOTO  OOmiero oOpa3oBaHHs  MaTeMaThKa  SIBIISIETCA
o0si3aTeNIbHBIM MPEJIMETOM Ha JaHHOM YpOBHE oOpaszoBaHusi. B 5—9 kmnaccax
y4eOHbIl TpenMeT «MareMaTukay TPaauIMOHHO U3ydaeTcs B paMKax CICIYIOMUX
y4eOHBIX KypcOB: B 5—6 kitaccax — Kypca «Maremarukay, B 7—9 kimaccax —
KypcoB «AunreOpay» (BKJItOUYasi SJIEMEHThl CTATUCTUKU M TEOPUU BEPOSTHOCTEH) U
«I'eometpusi». Hacrosielt mporpaMMoil BBOJIUTCS CaMOCTOSTEIbHBIN yUeOHBIH
Kypc «BeposiTHOCTB M CTaTUCTHKAY.

Hacrosiieit mporpamMmoii npeycMaTpuBaeTCs BbIJEICHHE B y4eOHOM IJIaHe
Ha U3y4eHHE MATEeMaTUKH B 5—6 Kjaccax 5 yuyeOHBIX YacOB B HEJIENIO B TCUCHHE
KKJI0TO Tofa o0ydenusi, B 7—9 kiaccax 6 y4eOHBIX 4acOB B HEJEIIO B TEUCHUE
Ka)XJI0ro roja oOy4eHus, Bcero 952 yueOHbIX Jaca.



TemaTndyeckoe TUTAaHMPOBAHWE YYEOHBIX KYpPCOB M PEKOMEHIyeMOE
pacmpejiesnieHdie  y4eOHOrO  BpEMEHHM i M3Yy4YEHUS  OTHCIbHBIX  TEM,
MPEIOKEHHBIE B HACTOAIIECH IMPOTrpaMMe, HaJl0 paccMaTpuBaTh Kak MPUMEPHBIC
OPUEHTHUPHI B MOMOIIL COCTABUTEIII0 aBTOPCKOM paboueld mporpaMmbl U MPEXKC
BCEr0 Y4YuTeN0. ABTOp paboueil mporpamMmbl BIPAaBEe YBEJIUYUTh WU YMEHBIIUTh
MPEIOKEHHOE YUCIIO Y4€OHBIX YacOB Ha TEMY, YTOObI yrIyOUTHCA B TEMATHKY,
0oJiee 3aMHTEPECOBABIIYI0 YYEHHKOB, WM HANpPaBUTh YCWIHMS HA IMPEOJIOJIECHUE
3aTpyaHeHui. JIomycTUMO TakKe JIOKaJbHOE MEPEPACTIPEICIICHUE U MIEPECTAHOBKA
AJIEMEHTOB COJEpPKAaHMS BHYTPH JAHHOIO Kiacca. KoamyecTBO NpPOBEPOYHBIX
paboT (TeMaTHYECKUH W MTOTOBBIM KOHTPOJIh KAa4eCTBA YCBOCHHS Y4eOHOTO
Marepuana) MU HMX THUN (CaMOCTOSITEIbHBIE M KOHTPOJIbHBIE pPabOThI, TECTHI)
OCTAalOTCSI HAa YCMOTpPEHHE yuuTels. Takke yduTellb BIPABE YBEIUYUTH WIH
YMEHBIIIUTh YHUCJIO YYEOHBIX 4YacoB, OTBeIEHHBIX B IIpumepHoil pabouyeit
nmporpamme Ha 000011IeHNe, TOBTOPEHHUE, CUCTEMATH3AIMIO 3HAHUN 00yJaronuxcsl.
EnvHCTBEHHBIM, HO IPUHLUMIIMAIBHO BAXKHBIM KPUTEPUEM, SIBJISICTCS JOCTUXKECHUE
pEe3yJabTAaTOB O0YyUEHUS, YKa3aHHBIX B HACTOSIIEH MTPOTpaMMe.

IINIAHUPYEMBIE PE3YJBTATHBI OCBOEHUSA
YYEBHOI'O HNPEIMETA «MATEMATHUKA»HA YPOBHE
OCHOBHOT'O OBUHIETI'O OBPA30BAHUA

OcBoenune yueOHOro mnpeaMera «MaremaTukay JOJDKHO OOECIeYUBaThH
JOCTH)KEHHE Ha YpPOBHE OCHOBHOTO OOHIEro 00pa3oBaHUs — CIEAYIOLIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMHHOCTHBIE PE3VYJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS TNPOrpaMMbl y4eOHOTO TpeaMeTa
«MaremaTuka» XapakTepu3yrTCs:

IlaTprnoTHnyeckoe BOCITUTAHUE:

IIPOSIBJICHUEM MHTEPECA K MPONUIOMY M HACTOSAIIEMY POCCUHUCKON
MaTeMaTUKH, IIEHHOCTHBIM  OTHOLIEHUEM K JOCTHXKCHHUSIM  POCCHUUCKUX
MaTEMaTUKOB M POCCHMCKOM MaT€MaTHYECKOM IIKOJbI, K HMCIOJb30BAHUIO ATUX
JIOCTUKEHUN B IPYTUX HayKaxX U MPUKIAAHBIX cepax.

['paxx1aHCKOE M TYXOBHO-HPABCTBECHHOE BOCIIMTAHMUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH TpayKJaHUHA U peaTu3aiiu ero
mpaB, TPEICTABICHHEM O MaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPaKIaHCKOTO oOIecTBa (BBHIOOPHI,
OTIPOCHI U TIP.); TOTOBHOCTBIO K OOCYXKJIEHUIO dTUYECKUX MPOOJIeM, CBSI3aHHBIX C
MIPAKTUYECKUM TPUMEHEHHEM JOCTHKCHUM HAyKH, OCO3HAHUEM BaXXHOCTH
MOPAIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO.

TpyioBoe BOCIUTAHUE:




YCTAaHOBKOM Ha aKTHUBHOE YYacTHE B PEIICHWH MPAKTHYECKUX 3adad
MaTEMaTUYeCKOM HaIpPaBICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOIO
oOpa3oBaHMsI Ha TPOTSHKEHUM BCEW KU3HU MM YCHEHIHONW Npo¢ecCHOHaTbHOU
NEATEIbHOCTH W Pa3BUTUEM HEOOXOJUMBIX YMEHHI; OCO3HAHHBIM BBIOOPOM H
IOCTPOECHUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN.

DCTETUYCCKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K 3SMOLUMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/Jay, PELICHUM, pacCyX JACHUW; YMEHHUIO BUJIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

L{eHHOCTH HAYYHOTO NO3HAHUS:

OpUEHTalUuel B JEATEIbHOCTH Ha COBPEMEHHYI0 CHCTEMY HAyYHbBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPOIBI U
o0miecTBa, MOHMMAaHUEM MaTEMaTHYECKOM HayKd Kak c@epbl 4YelOBEYEeCKOU
NeSATEIbHOCTH, 3TANoOB €€ Pa3BUTHUSA U 3HAYMMOCTU JUIsl Pa3BUTHUS LUBWIM3ALUY;
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMaTHYECKOW KyJIbTYpPOH KaK CpelCTBOM
NIO3HAHMS MHpA; OBJAJACHUEM MPOCTECHIIMMU HABBIKAMHM HCCIIENOBATEIbCKOM
NEeSATEIbHOCTH.

Du3NIYECKOe  BOCHHUTAHHUE, d)ODMI/IDOBaHI/IG KYJIBTYPBL  3J0POBBA H
OMOIIMOHAJIBHOI'O 6J'IaFOHOJIV‘-II/I5[I

IOTOBHOCTBIO IIPUMCHATh MAaTCMATUUCCKUC 3HAHUA B HHTCPECAX

CBOETO 370POBbsI, BEICHUSI 3J0OPOBOTO 00pasa U3HU (3J0POBOE MUTAHHE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHITHH U OTAbIXa, peryispHas (dundeckas
aKTUBHOCTbH); C(POPMUPOBAHHOCTHIO HaBbIKA pe(IIeKCHHU, MNPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa.

DKOJOTHYECKOE BOCITUTAHUE:

OpUEHTalMel Ha TPUMEHEHUE MaTEMAaTUYECKUX 3HAHUM ISl PEIICHMs 3a/1a4
B 00JIaCTU COXPAHHOCTH OKpY)Karolled Ccpelibl, [UIAHUPOBAHUSI TOCTYIKOB H
OLICHKM HMX BO3MOXKHBIX IIOCJEACTBUH I OKPYKAKOUIEH Cpelbl; OCO3HAHHEM
IJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MTPOOJIEM U IMMyTel UX pelieHusl.

JIMYHOCTHBIC PE3VIIBTATHI, O6€CH€‘{I/IBaIOHII/Ie agalrTarmro 06an}omeroc;1 K
HU3MCHAIOIIMMCS YCJIOBUAM COHH&HBHOfI u HDHDOI[HOfI CpEabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSIX HEONPEACIIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEM KOMITIETEHTHOCTH Y€pe3 MPaAKTUUECKYIO JeATeIbHOCTh, B TOM YHUCJIE
YMEHUE YYHUTHCS y APYTUX JIIOJACH, MpUoOpeTaTh B COBMECTHOW MEATEIHLHOCTH
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHUX;

HEO0OXOJMMOCTHIO B (DPOPMHUPOBAHUH HOBBIX 3HAHUM, B TOM UUCIIC

dbopMyIUpoBaTh UJIeU, TOHATHS, TUIIOTE3b 00 OOBEKTAX U SBJICHUSIX, B TOM
YUCJIe paHee HE W3BECTHBIX, OCO3HABATh ACPUIUTHI COOCTBEHHBIX 3HAHUU H
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHUE;



CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CHUTYAIlMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30OB, TPEOYIOMMA KOHTPMEP, KOPPEKTHPOBATH
NPUHUMAeMbIe PEIICHUST W ACUCTBHS, (OPMYIUPOBATh W OICHUBATh PHUCKU H
MOCIEACTBYS, (POPMHUPOBATH OIIBIT.

METAIIPEMETHBIE PE3VJIBTATHI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOSHUS MPOTPaMMBbI YIEOHOTO TpeaMera
«MaremaTuKa XapaKTePU3YIOTCS OBJIaJICHUEM VHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUGHBIMU
0eUCMBUAMU U YHUBEPCATbHBIMU PECYAAMUGHBIMU OeliCMBUIMU.

1)  Vuusepcanvnvie  noznagamenvuwvle  Oelicmeus — 00ecneuuUsaroOm
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00yUarowuxcs (oceoenue
Memo008  NO3HAHUSL — OKpyJcalowe2o  Mupa,  NpUMeHeHue  J102UYEeCKUX,
uccne0o8amenbCKux onepayull, ymenul pabomams ¢ ungopmayueti).

ba3oBbie mornueckue NeCTBUS:

° BBISIBJISITh u XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, TOHSITUN, OTHOIICHUH MEXIYy TMOHSITUAMU;
dbopMyIMpOBaTh OMPEACIICHHS TTOHATUM; YCTaHABIMBATh CYIIICCTBEHHBIM MPU3HAK
KiaccupuKallii, OCHOBaHHMS JUIsi O0OOOIIEHHWS ¢ CpaBHEHMS, KPUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

o BOCIIPUHUMATh, (OPMYIUpOBaTh U MNPeoOpa3oOBbIBATH CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULIATENbHBIC, EAMHUYHbBIE, YACTHBIE U OOIINE; YCIOBHBIE,
o BBIABJIITD  MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M U

npoTuBopeursi B (paKTax, aHHBIX, HAOJTIOJEHUSX U YTBEPKICHUSX; IMpeasiaraTh
KPUTEPUHU JIJIs1 BHISIBJICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;

o JIeJIaTh BBIBOJbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHUM, yMO3aKIIOUEHUN MO0 aHayioruu; 6 pa3duparh
JI0OKa3aTeIbCTBA MAaTEeMAaTUUYECKUX YTBEPXKIACHUU (TpsiMble U OT MPOTHUBHOIO),
MPOBOJAUTh CAaMOCTOSITENIbHO HECIJIOKHBIE J10KA3aTelIbCTBA MAaTEeMaTUYECKHUX
(bakToB, BHICTpaMBaTh apTryMEHTAIMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

o BBIOMpaTh crioco0 perieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIIUM C  y4ETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBbie nccnenoBaTenbCKue AEHCTBUS:

o UCIIOJIb30BaTh  BOIMPOCHI KaK  MCCIEAOBATECIBCKUH  HHCTPYMEHT
Mo3HaHUs; (HOPMYyITUPOBATH BOMPOCHI, (GUKCHPYIOIIUE MPOTUBOPEUNE, MPodIieMy,
CaMOCTOSTEIILHO YCTaHABIIMBaTh MCKOMOE W JaHHOE, (OpMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUE;

o MPOBOJIUTE 1O CAMOCTOSTEIHLHO COCTABJICHHOMY ILIAHY HECJIOXKHBIN
OKCIIEPUMEHT, HEOOINbIIIOe WCCIECOBAHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;



o CaMOCTOATENbHO  (OPMYIUPOBATh OOOOIIEHUS U  BBIBOJABI IO
pe3yibTaTaM  MPOBEAEHHOrO  HAOJIOJIEHUs,  MCCIEJOBaHUsS,  OIICHUBATH
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3YJIbTATOB, BEIBOJOB U 0000IIECHUI;

o MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATh
MPEANOJIOAKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nuandopmariuei:

o BBISIBJISITH HEIOCTATOYHOCTH M M30BITOYHOCTh MH(GOPMAIINH, TaHHBIX,
HEOOXOUMBIX JIJISl pELICHUS 3a1a4u;

o BBIOMpaTh, aHATU3UPOBAThH, CUCTEMATH3UPOBATh U UHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3INYHBIX BUAOB U (opMm mpeactaBieHus; 6 BbIOUpaTh (Qopmy
npeacTaBieHus WHPOpPMAMKd M WIUTIOCTPUPOBATH peIIaeMble 3a7addl CXEMaMH,
JrarpaMMamu, HHOU TpaguKol U X KOMOMHAILUSIMU;

o OLIEHUBATh HaAEKHOCTh HH(POPMALIUU IO KPUTEPUSIM, PEATI0KEHHBIM
YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

2)  VHusepcanvhvie  KOMMYyHUKamueHble Oelicmseus  0becneuusaom
CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUATOUWUXCSL.

OO01ienue:

o BOCIIPUHUMATh H (OPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBHHM C
YCIIOBUSIMU U UEISMHU OOIIEHHS; ICHO, TOYHO, TPAMOTHO BBIPAaKaTh CBOI TOUYKY
3p€HUsl B YCTHBIX U MUCBbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 XOAY PEIIEHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN PE3yJIbTaT;

o B X071 OOCYKJEHHsI 3a/1aBaTh BOIPOCHI M0 CYIIECTBY 00CYXJ1aeMOii
TEMBI, IPOOJIEMbI, peIIaeMOl 3aJaul, BbICKA3bIBAaTh UJIEH, HAICJIICHHbIE HA MOUCK
pELICHUs; COMOCTaBISATh CBOM CYXKIEHUS C CYXICHUAMH JPYTrUX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jMYMe€ U CXOACTBO MO3ULMH; B KOPPEKTHOU (opme
(dopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHMUS,;

o NPEACTaBIATh  PE3yJbTaThl  PEIICHMs  3aJayd, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TPOEKTA; CaMOCTOATEIbHO BbIOMpATh (OpMAT BBICTYIUIEHUS C
yu€TOM 3a/1a4 Npe3eHTalnu U ocobeHHocTel aynuTtopuu. CoTpyIHUYECTBO:

o NOHMMAaTh W  HCIOJb30BAaTh  IPEUMYIIECTBA KOMAaHJIHOM U
UHAMBUIYAJIbHOM paboThl MpU pelIeHUH Y4YeOHBIX MaTeMaTU4YeCKUX 3ajiay;
IPUHUMATh L€JIb COBMECTHOW JESTEIBHOCTH, IIJIAHUPOBATh OPraHU3ALMIO
COBMECTHOUM palOThl, pacrpeaessarb BUIbl padOT, AOTrOBapHBaThCS, OOCYXKIATh
MPOIIECC U PE3YNIBTAT PA0O0THI; 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

o y4acTBOBaTh B TPYNIOBBIX (opmax paboTbl (0OCykaeHus, oOMeH
MHEHHUSMH, MO3TOBbIE€ IITYpMbl W Jp.); BBIIOJHATH CBOIO YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMH YJE€HAMHU KOMAaH[bl, OLIEHUBATH
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YY4aCTHUKaMHU B3aUMOJICUCTBUSI.

3) Vuueepcanvhvie  pecynamueHule oeticmeaus obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.



CaMoOprasu3aiys:

CaMOCTOATENIbHO COCTABJIATH IUJIaH, aIrOPUTM pEIIeHUs 3aJadyu (WM ero
4acTh), BBIOMpPATh CHOCOO peuieHUuss C Y4ETOM HMMEIOIIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATh W KOPPEKTUPOBATh BAPUAHTHI
pelieHuit ¢ y4éTomM HOBOM MHMOpMAIIIH.

CaMOKOHTPOJIb:

° BJIAJCTh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoliecca u
pe3yibTaTa pelieH!s MaTeMaTHYeCKON 3a/1a4u;

° IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH TPH PEHICHUU

3aJ]aul, BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYAHOCTEH;

o OLICHMBATh COOTBETCTBUE PE3YyJbTaTa JIEATEIBHOCTH I10CTABICHHOM
LEJNU U YCJIOBUSIM, OOBACHATH NPUYUHBI JOCTHUKEHMSI WM HEJOCTHXKEHUS IIeNu,
HAXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHDBIE PE3VYJIBTATEI

[IpeameTHbie pe3ynbTaThl ocBoeHUs lIpumepHoil pabouel mporpammsl MO
MaTeMaTHKEe MpeACTaBiIeHbl 10 TrojaM oOy4deHHs B CIEAYIOLIUX pas3zaenax
IporpaMmbel B paMKax OTIEIBHBIX KypcoB: B 5—6 Kiaccax — Kypca
«Marematuka», B 7—9 kjaccax — KypcoB «AnreOpay», «l['eomerpus»,
«BeposATHOCTH U CTATUCTUKAY.

PasBuTHe ornyeckux MpeacTaBiIeHUN U HABBIKOB JIOTUYECKOTO MBIIUICHUS
OCYUIECTBJISIETCS. HA MPOTSHKEHUH BCEX JIET 00YUYEHHUSI B OCHOBHOM IIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. [Ipearonaraercs, 4yTO BBITYCKHUK OCHOBHOM IIKOJIBI
CMOXET CTPOUTH BBICKA3bIBaHUSA W OTPUILIAHUSA BBICKA3bIBAHWM, paCIIO3HABATH
VWCTUHHBIE W JIOKHBIE BBICKA3BIBAHMS, NMPUBOIUTH NPUMEPBI U KOHTPIPUMEPHI,
OBJIaJICET MOHATUSMHU: OIPEACIICHHE, aKCUOMa, TeOpeMa, NO0KA3aTeIbCTBO — W
HAYYUTCS UCIOIb30BaTh UX MPU BHIMOJIHEHUN YU€OHBIX U BHEYUEOHBIX 3a7au.
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ITPUMEPHAA PABOYAS TIPOI'PAMMA VYYEBHOI'O KYPCA
«MATEMATHKA». 5-6 KIIACCBHI

HEJIM U3YUEHNW A YUEBHOI'O KYPCA

[IpuoputeTHBIME LIETSIMU O0yUYEHUSI MaTeMaTUKE B 5—O6 Kiaccax sBISIIOTCS:

o npoAoDKeHne (HOPMUPOBAHMSI OCHOBHBIX MATEMAaTUYECKUX TMOHSITHIM
(4ucno, BEJINYMHA, reoMeTpu4ecKas durypa), 00ecreunBaroIIMX
NPEEeMCTBEHHOCTh M TEPCIEKTUBHOCTH  MAaTEMaTHYECKOro  0Opa3oBaHUs
oOydJarommxcs;

o pa3BUTHE  WHTEIUIEKTyallbHBIX W TBOPYECKHX  CIIOCOOHOCTEH
oOyJaromuxcs, IMO3HABATEIbHON AaKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUH,
MHTEpeca K M3yYEHHUIO MAaTEMaTUKU;

o MOJIBEICHUE OOYYalolMXCsl Ha JIOCTYMHOM [IJI1 HHUX YpPOBHE K
OCO3HAHUIO B3aMMOCBSA3U MAaTEMATUKHU U OKPYKAIOLIET0 MUPA;
o dbopmupoBaHue (PYHKIIMOHAILHOW MATEeMaTUYECKOW TIpaMOTHOCTH:

YMEHUSl paclio3HaBaThb MaTEMaTUYECKUE OOBEKTbl B pEaJbHBIX KU3HEHHBIX
CUTyalUsAX, I[PUMEHATb OCBOCHHBIE YMEHMS JUId pPELICHUs  IPAKTUKO-
OpPUEHTUPOBAHHBIX 3a/1a4, HWHTEPIPETUPOBATh IIOJYYEHHBIE pE3yJIbTaThl U
OLICHUBATh UX HA COOTBETCTBUE NMPAKTUYECKON CUTYALINH.

OcHOBHbBIE JIMHUM COJIEpKaHUA Kypca MaTeMaTuku B 5—6 Kiaccax —
apu(MeTudyecKas U reOMeTpUYECcKasi, KOTOpble Pa3BUBAIOTCSA MapalIeIbHO, KX /1as
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBUCUMO OJIHA OT JIPYTOH,
a B TECHOM KOHTaKT€ U B3aUMOJAEHCTBHU. Takke B Kypce NPOUCXOAUT 3HAKOMCTBO
C DJIEMEHTaMHU anreOpbl U OMUCATEIHHONU CTATUCTUKH.

N3ydenune apupMeTueckoro Marepuaia HaYMHAETCS CO CUCTeMaTU3alluu U
Pa3BUTHS 3HAHUW O HATYPAJIBHBIX YMCIIAX, [OJYUYECHHBIX B HadallbHOU 1IKoue. [Ipu
TOM COBEPIICHCTBOBAHWUE BBIYMCIUTEILHON TEXHUKH U (DOPMHUPOBAHHE HOBBIX
TEOPETUUYECKUX 3HAHUM COUETAETCS C Pa3BUTHUEM BBIUUCIUTEILHOW KYJBTYPHI, B
YaCTHOCTU ¢ 00y4YEHHEM MPOCTEHIITUM MpUuéMaM MPUKUIKHU U OLEHKH Pe3yJIbTaTOB
BblUMCIIEHUN. [3ydeHune HaTypallbHBIX 4YHCENl MPOJOJDKAETCs B 6  Kiacce
3HAKOMCTBOM C HAaYaJIbHBIMU MOHSATUSIMU TEOPUH ICIIUMOCTH.

Hpyroit KpymnHbld OJIOK B COAEpKaHUU apuUPMETUUECKOW JUHUU — 3TO
npobu. Havamo m3ydeHusi OOBIKHOBEHHBIX U JECATUYHBIX APOOEH OTHECEHO K 5
KJIacCy. DTO MEPBBIM 3Tal B OCBOCHUM JAPOOEH, KOrja MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMH HUJCSIMHU, IOHATUSIMU TeMbI. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX
npoOeit B MOTHOM OO0BEME MPENIIECTBYET HU3YUEHHUIO JCCATUYHBIX NIPOOEH, UTo
1e7ecoo0pa3Ho ¢ TOYKU 3PEHMS JIOTUKM H3JI0’KCHHS YMUCIIOBOM JIMHUHU, KOT/a
npaBwia JACHCTBUM € JACCATUYHBIMU JAPOOSMH MOXHO OOOCHOBATh YK€
W3BECTHBIMH AJTOPUTMAaMU BBITTOJTHEHUS JEHCTBUN C OOBIKHOBEHHBIMU JPOOSMHU.
3HAKOMCTBO C JIECSITHYHBIMHU JIPOOSMH PACIIUPUT BO3MOXKHOCTH JIJISi TIOHUMAHHUS
0Oy4YaroImMUMUCS TPUKIIAJHOTO MPUMEHEHNSI HOBOU 3allMCH MPU U3YUYCHHUH APYTUX



NPEIMETOB M MPU MPAKTHUYECKOM HCHOJb30BaHMM. K 6 Kiaccy OTHECEH BTOpOM
Tan B HW3Y4YEHUU JApoOeH, TJe MPOMCXOAUT COBEPUICHCTBOBAHWE HABBIKOB
CpaBHEHHUSI W TpeoOpa3oBaHus JOpoOEH, OCBOCHHUE HOBBIX BBIYUCIHTEIBLHBIX
QITOPUTMOB, OTTAYMBAaHUE TEXHUKH BBIUMUCICHUM, B TOM YHCIE 3HAYCHHM
BBIPKEHUI, COACPKAITUX U OOBIKHOBEHHBIC, U JIECATUYHBIE IPOOU, YCTAHOBJICHHE
CBSA3EH MEXAY HUMH, PACCMOTPEHHE MPUEMOB PELICHUS 33]1a4 Ha Apoou. B Havaie
6 KJ1acca NPOUCXOAUT 3HAKOMCTBO C TIOHSITHEM MPOLEHTA.

OCOOCHHOCTBIO M3YYECHHS! TOJIOKHUTEIbHBIX U OTPULIATENIbHBIX YHCEl
ABJIAETCS. TO, YTO OHM TaK)XK€ MOTYT pacCMAaTpUBATHCS B HECKOJBKO 3TamnoB. B 6
KJlacce B Haudalie M3ydeHHsl TeMbl «llonoxuTenbHblE U OTPULATENbHBIE YHCIIA»
BbIIEseTCa mnoarema «llenple uymcna», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULIATENIBHBIMU ~ YHCJIAMM W JEUCTBUSIMH  C  TOJOKHUTEIbHBIMU U
OTPULATEIbHBIMU YHCIIAMH TPOUCXOJUT HAa OCHOBE COAEPKATEIBHOTO IMOAXO0AA.
OTO MO3BOJISIET HA JOCTYITHOM YPOBHE IO3HAKOMUTH YYalllMXCS IMPAKTUYECKH CO
BCEMHM OCHOBHBIMM IOHATHSMM TEMBI, B TOM YHUCJIE U C MPAaBWIAMH 3HAKOB IIPH
BBINIOJIHEHUH apumeTHdeckux AeicTBui. M3yueHue panmoHaNbHBIX YHUCENT Ha
TOM HE 3aKOHUUTCS, a OyJeT MPOJ0JIKEHO B Kypce ajireOpsl 7 Kjlacca, 4To CTaHeT
CIIEYIOIIMM IPOXOJOM BCEX NPHUHIMUIHAIBHBIX BOIPOCOB, TEM CaMbIM
pazziereHre TpyAHOCTEW o0yierdyaeT BOCHPUITHE MaTepHualia, a paclpeeiIeHrue BO
BPEMEHHU CITOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipu 0O0y4yeHHM pelieHno TEKCTOBBIX 3aJad B 5—6 Kiaccax HCIOIb3yHOTCS
apupmeTnyeckue NOpUEMBI pelIeHHs. TEeKCTOBbIE 3aJauyM, pelIaeMble MpH
OTpaOOTKE BBIUMCIUTEIBbHBIX HABBIKOB B 5S—6 Kilaccax, pacCMaTpUBaIOTCs 3a7auu
CIIEYIOIMX BUJOB: 3aJaud Ha JIBM)KEHUE, HA YacTH, Ha MOKYIKH, Ha padoTy U
MIPOU3BOAMTENILHOCTh, Ha MPOLIEHTHI, HA OTHOIIECHUs W mponopuuu. Kpome Toro,
oOy4aroniecs: 3HaKOMATCA ¢ MpUEMaMU pelIeHus 3a/a4d 1nepedopoM BO3MOKHBIX
BapUAHTOB, y4yaTcsi paboTarh ¢ uH(pOpMalen, MpeJACTaBICHHON B Gopme TabIuIy
WM TAarpamm.

B Ilpumepnoii paboueit mnporpamMme MNpeaycMOTpeHO (GopMupoBaHUE
OpOMNEACBTUUECKUX —alreOpandeckux ImpejacraBieHuil. bykBa kak cUMBOI
HEKOTOPOI'0 YKCJIa B 3aBUCUMOCTH OT MAaT€MaTHYE€CKOTrO KOHTEKCTa BBOJMTCS
NOCTENEeHHO. byKkBeHHasi CUMBOJIMKA IIMPOKO MCIOJB3YETCS MPEXIE BCEro IS
3alyicu  OOIIMX YTBEPXKIECHUH W MpeasokeHuil, ¢GopMyis, B YaCTHOCTU IS
BBIYKCIICHHS] TEOMETPUUYECKUX BEJINYUH, B KAYECTBE «3aMECTUTENS» YNCIA.

B kypce «Marematnkn» S5—6 KJIAacCOB TMPEACTABICHA HarjsiHAs
reoOMeTpus, HaIlpaBJICHHAs Ha  pa3BUTHE 00pa3Horo MBILIJIEHUS,
IPOCTPAHCTBEHHOTO BOOOpaXKeHHUs, M300pa3UTENIbHBIX YMEHUN. DTO Ba)KHBIHN 3TaM
B M3yUYEHHUHM T€OMETPHUH, KOTOPBI OCYILIECTBISETCS HA HAIJIAJHO-TIPAKTUYECKOM
YpOBHE, ONMUPAETCS Ha HAIJISIIHO-00pa3HOe MbIIUIeHHE oOyuarouuxcs. bonbias
pOJIb  OTBOAUTCS  IMPAKTHYECKOW  JIESITENBHOCTH, ONBITY, SKCIEPHUMEHTY,
MozenrpoBaHuio. OOyyaroumecss 3HaKOMSTCSI ¢ T€OMETpPUYECKUMU (Urypamu Ha
IJIOCKOCTH M B NPOCTPAHCTBE, C HMX MPOCTEHIIMMH KOH(DUrypalusMH, ydaTcs
u300paxkaTb MX Ha HEJTMHOBAHHOM M KJeT4aTOW Oymare, paccMaTpuBalOT HUX
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IIPOCTEMIINE CBOMCTBA. B mpolecce W3ydeHHs HAriIsHOM T€OMETPUU 3HAHMS,
HOJlyYEHHblE OO0YyYarOIMMKCS B HAYaJbHOM IIKOJE, CHCTEMAaTU3UPYIOTCS MU
pacIImpsIFOTCS.

MECTO YYEBHOI'O KYPCA B YUEBHOM IUIAHE

CornacHo yyeOHOMY IUIaHy B 5—6 Kilaccax M3y4yaeTcsi UHTEIPUPOBAHHBIN
npeaMer «MaTemaTHKa», KOTOpPBIM BKJIIOYAET apU(pMETHUECKUd Marepuan H
HaIJIHYI0O T€OMETPHUIO, a TaKKe IMPONENIEBTUUYECKUE CBEACHHUS M3 alreOpsl,
AJIEMEHTBI JIOTUKH U HayaJla ONIMCATEIbHOW CTATUCTUKH.

VY4eOHbIll TJ1aH HA U3yYEHUE MaTEMATUKHU B 5—6 Kiaccax OTBOJHMT HE MEHEE
5 y4eOHBIX 4acoB B HENIEIIO B TEUCHUE KAXJOTO rofia 0OydeHHsI, BCETO HE MEHee
340 y4eOHBIX 4acoB.

COAEPXAHUNE YUYEBHOI'O KYPCA (ITO 'OIAM OBYUYEHUMA)
5 KJacc

Hamypanvnvie uucia u uynw

Harypansnoe uyucno. Psa HatypansHbix uucen. Yuciao 0. M3obpaxenue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJIMHATHOM (YHMCIIOBOM) MPSMOIA.

[TosunmonHas cucrema cuncieHus. PuMckas Hymepanuss Kak IpPUMED
HEMO3ULIMOHHOM CUCTEMBI CUHUCIICHUS. [lecsaThuUHAas cucTeMa CUUCIICHUS.

CpaBHeHHE HaATypallbHBIX YUCEJ, CPABHEHUE HATYPAJIbHBIX YHCEN C HYJEM.
Crnioco0n1 cpaBHeHust. OKpyTIIeHHE HATYPaATbHBIX YUCE.

CrnoxeHure HaTypajJbHbIX YHCEN; CBOMCTBO HYJIS MIPU CI0KEHUU. Boiuntanue
Kak JeiicTBUEe, 00paTHOE CIOKECHHUIO. Y MHOXKCHHE HATYpaJbHBIX YHCEI; CBOWCTBA
HYJsI W €IUHUIBI TpuU yMHOXKeHuU. JleneHue Kak JAeicTBHE, O0OpaTHOE
YMHOKEHUIO. KOMIIOHEHTBI IEUCTBUH, CBSI3b MEXy HUMU. [IpoBepka pesynbrara
apupmMeTrdeckoro aecteus. IlepeMecTuTeNbHOE W COUYETATEIIbHOE CBOMCTBA
(3aKOHBI) CJOXKEHUS W YMHOXXEHHS, paclpeiesuTeIbHOEe CBONCTBO (3aKOH)
YMHOKECHUS.

Ucnons3zoBanne OykB uisi 0003HAYEHHS HEM3BECTHOIO KOMIIOHEHTa U
3aMKMCH CBOMCTB apu(PMETUUECKUX IEUCTBUM.

Jlenutenn W KpaTHBIE 4YHWCIIA, pa3joXeHHe Ha MHoxuTenu. [Ipocteie u
coctaBHble yncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKoM.

CreneHb C HATypaJIbHBIM MOKAa3aTelieM. 3anuch 4YUCIAa B BHUJIE CYMMBI
pa3psAIHBIX CIAracMbiX.

HucnoBoe BbIpakeHHe. BbIUKCIIEHME 3HAYEHUM YHCIIOBBIX BBIPAXKECHUM;
MOPSZAOK  BBIMIOJHEHUS  JACUCTBUM.  MCmonp30BaHME  TNPU  BBIYMCICHUAX
MEPEMECTUTEIHPHOTO W COYETATEJIbHOTO CBOWMCTB (3aKOHOB) CIIOKEHUSI H
YMHOKEHUS, pACHPEACTUTEIBHOTO CBOMCTBA YMHOXKEHHS.

Ilpobu



[IpencraBnenne o Apobu Kak crmocodOe 3alucu  YacTh  BEJTUYHHBI.
OObIkHOBEeHHBIE 1poOu. [IpaBuibHBIC U HeNpaBUIbHBIE ApoOu. CMeraHHas 1poOb;
NpE/ICTaBICHUE CMEIIAHHOW IpoOM B BHUJE HEMPABUIHHOW IpOOM U BbIAEICHHUE
LEJI0M YacTH YHCIIa U3 HenmpaBuibHOU JpoOu. M300paxkenue npolOeld TOUKaMHu Ha
yucioBor mpsimoii. OcHOBHOe  cBoiicTBO  ApoOu. CokpaiieHue JapoOeit.
[IpuBenenue n1podbu kK HOBOMY 3HaMeHaTemo. CpaBHEHUE APOOEA.

Crnosxenue U BeIYUTaHHUE IpoOei. YMHOKEHHE U JIeTIeHUE Ipo0Oeil; B3auMHO-
oOpaTHbie 1pobu. HaxoxaeHne 4acTu 1eaoro u 1esioro Mo ero 4acTu.

Hlecatuunas 3anuchk ApoOei. IlpencraBienune aeciTUYHON ApoOUM B BHUIE
OOBIKHOBEHHOH. M300paskeHne NeCATUYHBIX JpoOeil TOoYKaMH Ha YHCIOBOU
npsiMoil. CpaBHEHUE AECATUUHBIX IPOOEH.

ApudmeTrnueckue JAEUCTBUA C JACCATUYHBIMU JpoOsMu. OKpyTrieHue
JECATUYHBIX APOOEH.

Pewenue mexcmoswix 3a0au

Pemenne TekcTOBBIX 3adad  apu(METHYECKHM crnocodooM. Pemenue
JOrMYecKux 3anad. PemeHue 3amau mepeObOpoM BCEX BO3MOJKHBIX BapHAHTOB.
Hcnonp30BaHue Npy pelieHUH 3a1a4 TaOJIHI] U CXEM.

Pemenne 3amay, coaepaliux 3aBUCUMOCTH, CBSI3bIBAIOLIME BEIUYHMHBIL:
CKOpPOCTb, BpE€Ms, pACCTOSIHME; I€Ha, KOJHMYECTBO, CTOUMOCTb. EAMHUIIBI
U3MEpPEHMs: MacChl, 00bEMa, IIE€HBI; PACCTOSIHUS, BPEMEHHU, CKOpocTU. CBs3b
MEXIYy €IMHULAMU U3MEPEHUS KaXI0W BEIMYUHBI.

Pemennie 0CHOBHBIX 3a/1a4 Ha JPOOH.

[IpeacraBienue 1aHHBIX B BUAE TaOIMI], CTOIOYATHIX JUATPAMM.

Haensonasn ceomempusi

Harnsaaele npeactaBieHuss o (urypax Ha IUIOCKOCTU: TOYKa, MpsiMasd,
OTPE30K, JIy4, YIroJl, JIOMaHas, MHOIOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yrodi. [Ipsamoi,
OCTPBIH, TYIIOU U Pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3Ka, METPUYECKUE €IMHUIBI JUIMHBL. [[JIMHA JIOMaHOW, TEPUMETP
MHOI'OYrOJIbHUKA. MI3MepeHne U OCTPOEHUE YIVIOB C IIOMOILBIO TPAHCIIOPTUPA.

Harnsinaele mpencraBinenus o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
NPsIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, O PABEHCTBE QUTYP.

N3o0paxxenne ¢uryp, B TOM uucie Ha kieryatoil Oymare. [loctpoenue
KOH(DHUrypanuii U3 4acteil mpsMoil, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KJIETYATOU
Oymare. VMcrniosnib30BaHrE CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaJIpaTa.

[momane MPAMOYrOJbHUKA W MHOTOYTOJBHUKOB, COCTABJICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4Hcie (GUTYp, U300paKEHHBIX Ha KIeTyaTol Oymare.
EnnHuiel n3MepeHust 1I0aim.

Harmsaaneie MIPEICTABIICHUS 0 IIPOCTPAHCTBEHHBIX durypax:
NpSMOYTOJIbHBIN  Tapajuienenunen, KyO, MHOrorpaHHuku. HM3o0paxkenwue
MPOCTEUIINX MHOTOTpaHHUKOB. Pa3BépTku kyOa u mapayenenunena. CoszmaHue
Mo/ieJield MHOTOTPAHHUKOB (M3 OyMaru, IpOBOJIOKH, TUIACTUIIMHA U JIP.).
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O0BEM TMPAMOYTOIBHOTO Tapajuienenurena, Kyoa. EguHuiel usmepeHus
00BEMa.

6 KJace
Hamypanvhuie uucna

ApudmMernueckne IEHCTBUS C MHOTO3HAYHBIMH HATYPAJIbHBIMU YHCIIAMHU.
UucnoBble  BBIpOKEHMS, TMOPSIOK  JACHCTBUH,  HUCHOJIB30BAaHUE  CKOOOK.
Hcnonb30BaHWE TpPU BBIUHUCIECHUAX [EPEMECTUTEIBHOIO W COYETATEIbHOTO
CBOWCTB CIIOKEHHS M YMHOXCHHS, PACIPEICIUTEIBHOIO CBOMCTBA YMHOMXCHHUS.
OxkpyriieHuEe HaTypaJIbHBIX YUCET.

Jlenutenu u KpaTHBIC YKCIIa; HAMOOIBIIMA OO EIUTENIb M HAUMEHBIIIee
oOwree kpaTHoe. JlenMMocTh CyMMBI U POU3BEACHHUS. [[efeHre ¢ 0CTaTKOM.

Jlpoou

OObIKHOBEHHAs1 IpOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIlleHHE IpoOeil.
CpaBHeHue U ynopsgourBaHue ApoOeii. Pemenue 3a1a4 Ha HaX0XKACHUE YAaCTH OT
LEJOro M LEeNOoro mno ero yactu. J[poOHoe 4YHCIIO Kak pe3ysbTar JeJICHHS.
[IpencraBiienue AeCATUUHON IPOOU B BUJIE OOBIKHOBEHHOUM JpOOU U BO3ZMOKHOCTD
MIPEICTABICHUS] OOBIKHOBEHHOU IpOo0uU B BUAE JecATUYHOM. [lecaTnunbie qpodu u
MeTpuyecKas cuctema Mep. ApudmMerndeckue IeUCTBUS U YUCIOBBIE BBIPAXKCHMUS
C OOBIKHOBEHHBIMHU U JIECSITUYHBIMU APOOSIMH.

OtHouienue. JleneHue B JaHHOM OTHOIIEHUU. MacmTab, MpOmopius.
[IprumeHenune mponopurii Npyu pEeIIEHUH 3a/1a4.

[TonsiTue nmporeHTa. BeruuciieHne NpoueHTa OT BEJIWYUHBI U BETUYUHBI 110
e€ MmpoleHTy. BrlpaxkeHue npoueHToB AeCITUYHBIMU 1po0saMu. Perenue 3aiay Ha
MPOIIEHTHI. BhlpakeHNEe OTHOILICHHS BEIMYUH B MPOLIEHTAX.

Honosxcumenvuoie u ompuyamesibHble Hucia

[TosnoxxurenbHble U OoTpULATEbHbIC uKciaa. Llenpie ynucima. Moayne yuncina,
reoOMETpUYEeCKasl MHTEpNpeTanuss Moayias uucia. M3o0pakeHwe uucen Ha
KOOPAMHATHOM NPAMOM. UHCIIOBBIE TPOMEKYTKHU.

CpaBHeHnue uyucell. ApudMeTHYECKHE JCHCTBUS C IOJOXHUTCIBHBIMU U
OTPHULIATEIIbHBIMHA YUCIIAMHU.

[IpsimoyronbHasi cucTeMa KOOPAMHAT HA TIOCKOCTU. KoopauHaThl TOUKH Ha
MJIOCKOCTH, abciucca U opauHata. [loctpoenue Touek U Guryp Ha KOOpJIUHATHOM
IIOCKOCTH.

EyKG(,’HHbl € sblpa’iceHus

[Ipumenenue OykB [Jisi 3almUCH  MAaTeMAaTHYECKUX BBIPAXKEHUH U
npemioxkennii. CBolicTBa apru(METHYECKUX EHCTBUA. ByKBEHHbBIC BBIPAXKEHUS U
YUCJIOBBIE MOJICTAHOBKUA. DyKBEHHBIE pPAaBEHCTBA, HAXO0XJAEHUE HEU3BECTHOTO
KoOMITOHEHTa. DopMyIbl; GOpMyJbI TIEpUMETpa W IUIOMAAN TPSIMOYTOJIbLHUKA,
KBajpata, 00bEMa nmapauiesenuneaa u Kyoa.



Peuwienue mekcmoswix 3aoau

Pemenne TekcToBBIX 3adad apudmernyeckuM crnocobom. Pemenue
JIOTHYECKHX 3a7ad. Perenne 3agad nepe6opoM BceX BOZMOKHBIX BAPUAHTOB.

Pemenne 3amau, coxepkalMX 3aBHCHMOCTH, CBS3BIBAIOIIMX BEIMYMHBIL:
CKOPOCTb, BpeMH, pPacCTOSIHUE; LICHa, KOJIMYECTBO, CTOUMOCTB;
MPOU3BOAUTENLHOCTb, BpeMs, 00BEM paboThl. EAMHMUIIBI W3MEpeHHs: Macchl,
CTOMMOCTH; PACCTOSIHUS, BpEMEHH, CKOPOCTH.

CBs13bp MEXly €IMHUIIAMU U3MEPEHUS KAK10M BEIMYNHBI.

Pemenne 3amad, CBS3aHHBIX C OTHOIICHHEM, MPONOPLHOHATIBHOCTHIO
BEJIMYMH, IPOLIEHTAMU; PEIIEHNE OCHOBHBIX 3ajad Ha IpOOU U MPOLIEHTHI.

OneHka ¥ IpUKHJIKa, OKPYTIICHUE PE3YJIbTATA.

CocTtaBrnenrue OyKBEHHBIX BHIPKEHUH MO YCIOBHIO 3aa4H.

[IpencraBieHre NaHHBIX C MOMOIIBIO Tabnul U guarpamm. CronOuaTsie
JMarpaMMbl: YTEHUE U IOCTPOECHHE. UTEHHE KPYTOBBIX AHArpamMM.

Haznaonaa zeomempus

Harnsaaele npeactaBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasd,
OTpE30K, JIyY, YroJl, JIOMaHas, MHOTOYT'OJIbHUK, YETBIPEXYTOJbHUK, TPEYTOJbHUK,
OKPYHOCTb, KPYT.

B3auMHOE pacnosioKeHHE ABYX MPsSMBIX Ha IUIOCKOCTH, NapaJljiesIbHbIE
npsiMble, MEPHEHIUKYISIPHbIE NpsMble. M3MepeHHne pacCTOSTHUN: MEXIY IBYMS
TOYKaMH, OT TOUKH JI0 IPSIMOM; IJIMHA MaplIpyTa Ha KBAJAPATHON CETKE.

W3mepeHre M IOCTPOEHHE YIJOB C IIOMOIIBIO TpaHCHOPTUpA. Buubl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, MIPSIMOYTOJIBHBIN, TYNOYTOJIbHBIM;
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeTbIpEXYTOJIbHUK, [IpUMEpPHI
4eTBIPEXYTOJIBHUKOB. [IpsIMOYTrOJIbHUK, KBaJpaT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
yIJ0B, nuaroHainen. M3o00pakeHne reoMeTpuyecKux (QUryp Ha HEITUHOBAHHOU
Oymare ¢ WHCIOJIb30BAaHUEM LMPKYJS, JUHEHKH, YroJbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha kieTyaTon Oymare.

[lepumerp ™MHoOroyrosbHuka. IloHdarue mmomaau (GUrypbl; €IUHULIBI
u3MepeHus riomanu. [pubmmkénHoe namepenue wiomaau Guryp, B TOM YUCIE
Ha KBajpaTHOU ceTke. [IpnbnmxénHoe n3MepeHne JJIMHbI OKPYKHOCTH, TUIOIIAAH
KpyTa.

CummeTpusi: LIeHTpajbHasA, OCeBasi U 3epKajibHass CHMMETPUHU.

[TocTpoeHne cuMMETPUYHBIX QUTYD.

Harnsansie MIPEICTABICHHUS 0 IPOCTPAHCTBEHHBIX durypax:
napajuienenunen, kyO, mpusMa, NuUpaMmuaa, KOHyC, IUIMHApP, map u cdepa.
N306paxenne npocTpancTBEHHBIX puryp. [Ipumepsr pa3zBEPTOK MHOTOTPaHHHUKOB,
uuiInMHApa U KoHyca. Co3zaHue Mojenei mpocTpaHCTBEHHBIX Guryp (u3 Oymaru,
IIPOBOJIOKH, TUTACTUIIMHA U JIP.).

[Tonsitue 06béMa; enuuUIBl U3MEpeHHUsT 00bEMA. OOBEM MPSIMOYTOIHLHOTO
napasuienenunesaa, Kyoa.

17



IIJIAHUPYEMBIE TTPEJMETHBIE PE3VJIBTATBI OCBOEHUSI PABOYEM
[TPOI'PAMMBI KYPCA (ITO 'OIAM OBYYEHI )

OcBoenue yuebHoro kypca «MartemaTuka» B 5—6 Kiaccax OCHOBHOM
IIKOJIBI ~ JIOJDKHO — O0OecreunBaTh  JOCTIKEHHWE  CICAYIOMIMX  MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

5 kaace

Yucna u evluucienusn

o [lonumMaTe M TPABWIBHO YHNOTPEOJATH TEPMHUHBI, CBS3aHHBIE C
HATYpaJIbHBIMH YMCIaMH, OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU.
o CpaBHUBATh M YNOPANOYMBATH HATYypPAJIBbHBIE YHWCIIA, CPABHUBATH B

MPOCTEUIINX CIIy4asiX OOBIKHOBEHHBIE poOuU, AecsATuuHble IpoOu. COOTHOCUTH
TOUKY Ha KOOPJIMHATHOW (YUCIIOBOM) MPSAMOMl COOTBETCTBYIOIMM €W UYUCIOM U
n300paxkaTh HaTypaibHbIC YHCIIA TOUKAMU Ha KOOPJIAUHATHOM (YMCIIOBOI) MPSMOM.

o BoInonHATh apupmMeTHUecKue NeUCTBUS C HATYPaJIbHBIMU YHUCIaMHU, C
OOBIKHOBEHHBIMH JIPOOSIMHU B IPOCTEUILINX CITyUasiX.
o BbINONHATE NPOBEPKY, NPUKUAKY PE3YIbTaTa BEIYMCICHUN.

OprrJ'I}ITI) HaTypaJIbHBIC YN CJIA.

Pewienue mexkcmoeguix 3a0au

° Pemarp TekcTOBBIE 3amauu  apuPMETHUECKHM CIIOCOOOM H  C
MTOMOIIIBI0 OPTAaHU30BAHHOTO KOHEYHOTO nepedopa BceX BO3MOXKHBIX BapHAHTOB.

° Pemate  3agaum, cojaep)Kalue  3aBUCUMOCTH,  CBS3BIBAIOIINE
BEJIMYMHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTb.

° Hcnonb30BaTh KpaTKUE 3alUCH, CXEMbI, TaOJIUIIbI, 0003HAUYCHUS TIPU
pelieHnu 3aaa4.

o [Tonp30BaThC OCHOBHBIMU E€IWHUIIAMU HM3MEPEHUS: IIEHbI, MacCChI;

pacCTOSIHUSI, BPEMEHHU, CKOPOCTH; BBIpaKaTh OJHU EAUHUIBI BEJIUYMHBI Yepe3
JpyTHe.

o N3Bnekars, aHaJU3UPOBATh, OIICHUBATh uHpopMmaruio,
MpEACTAaBICHHYIO B TaOJuIle, Ha CTOJOYATOM JuarpaMMme, WHTEPIPETUPOBATH
MpPEACTABJICHHbIC JIaHHBbIE, MCIOJIb30BaTh JAHHbIE TMpPU PEIICHUH 3a/ad.
Haznaonaa zeomempusn

o [lonp30BaTbCd TEOMETPUYECKMMM TNOHATHUAMH: TOYKA, MpsMasd,
OTPE30K, J1y4, yr0oJ, MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT.
o [TpuBoauTH mpUMEpHl OOBEKTOB OKPYXKAIOLIETO MHPaA, HMEIOIINUX

bopMy U3YUEHHBIX TEOMETPUICCKUX UTYP.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYIO C yTJIaMH: BEpIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMU: YIOJI, BEpIIMHA, CTOPOHA, JAMArOHallb, C OKPY>KHOCTHIO:
paauyc, TMameTp, LEHTP.



o N300paxkath W3yyeHHbIE reOMETpUYEcKre (PUTrypbl HA HEIMHOBAHHON
U KJIeTYaToOl OyMare ¢ MOMOIIBIO LIMPKYJIS U JIMHEUKH.

o Haxonuth MJMHBI OTPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHHEM C
MOMOIIbIO JIMHEWKH, CTPOUTHh OTPE3KU 3aJaHHOW JJIMHBI; CTPOUTH OKPYKHOCTh
3aJIaHHOT'O pajuyca.

L HMcnonp30BaTh CBOMCTBA CTOPOH M YTJIOB IIPAMOYI'OJIbHUKA, KBaJpaTa
I UX IMTIOCTPOCHUA, BBIYHUCIICHUS IINIOIIaAN U IICPUMCTpPaA.
L Bpraucnsare INepuMCTp " IJIOIaJdb KBaJApara, IpAMOYI'OJIbHUKA,

(GuUryp, COCTaBJICHHBIX U3 MPSAMOYTOJLHUKOB, B TOM YHCIe (GUTYD, H300paKEHHBIX
Ha KJIeT4aTon Oymare.

L [Ionp30BaTbCsi OCHOBHBIMM MCTPUYCCKUMH CIWMHUIIAMHU HN3MCPCHUA
JJIMHBI, IJIOIIaH; BbIpAaKaTb OJHH CAWHUIIBLI BCJIIMYNHBI YCPEC3 APYTHUC.
® Pacrnio3naBath MapaJuICIICIIUIIC, KY6, HCIIOJIB30BATh TCPMHUHOJIOTHIO!:

BEpIIMHA, peOpo TpaHb, U3MEPEHUS; HAXOJUTh H3MEPEHHs MapajulelienuIea,
KyoOa.

® Breraucisare 00BEM I(Y6a, IMapaJuICIICIIUIICaa 110 3aJaHHbIM
HU3MCPCHHUAM, I10JIB30BATHCA CANHHUIIAMHA U3MCPCHUA o0BEMa.
® Pemartps HeclnoxHBIC 3aJa49 Ha U3MCPCHHUC I'COMCTPHUUCCKHUX BCIIMYNH

B IIPAKTUYICCKUX CUTYyallUAX.

6 Kiacce
Yucaa u evtyucienus

o 3HaTh WM TNOHUMATh TEPMHHBI, CBS3aHHBIE C PA3JIMYHBIMUA BHJIAMH
4yHucesl U Ccrnoco0aMu MX 3allUCH, MEPEXOAUTh (€CIM 3TO BO3MOXKHO) OT OIHOMU
(bopMBbI 3anKcH Yucia K APyTrou.

o CpaBHUBaTh W YHOPSAJIOYMBATH LIEJbIE€ YHCIA, OOBIKHOBEHHBIE H
JECATUYHBIE APOOH, CPAaBHUBATH YMCIA OAHOTO M PA3HBIX 3HAKOB. 6 BBIMONHSTH,
coyeTass YCTHbIE U IUCbMEHHBbIE TNPUEMBI, apudmeTndyeckue IeHCTBUS C
HATYpaJIbHBIMHU U LEIBIMU YHCIaMH, OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSMHU,
MTOJIOKATENIBHBIMU U OTPULIATEIIBHBIMU YU CIIAMM.

o BbIYMCIIATE 3HAYEHHSI YUCIIOBBIX BBIPAKEHMI, BBIIOJHATh NPUKUIKY
U OLEHKY pe3yibTaTa BBIYMCICHUN; BBINOJIHATH MPEOOpPa3OBaHUSI YHUCIOBBIX
BBIPKEHUI HA OCHOBE CBOMCTB apU(PMETHUECKUX JIEHCTBHM.

o COOTHOCUTH TOYKY Ha KOOPAMHATHOM NPSIMOM C COOTBETCTBYIOIIMM
el yuciaoM u u3o0paxaTh yuciIa TOYKAMU Ha KOOPAWHATHOM MPSMON, HAXOAMTH
MOZYJIb YHCIIA.

° COOTHOCUTHP TOYKM B TPSMOYIOJIbHOW CHCTEME KOOPAWHAT C
KOOPJAMHATAMU 3TOU TOUKH.
° OkpyrJisITh ~ 1I€JIbl€  YHUCJA MW JIECATUYHBIE JpoOHM, HAXOAUTh

MPUOJIMKEHUS YHUCEIL.

Yucnoevie u 5yKGeHHble 6bIPAINCCHUA

19



o [Tonumate 1 ynoTpeOasITh TEPMUHBI, CBA3aHHbBIE C 3AIIUCBIO CTEIICHU
4ycia, HAXOAWUTh KBaJgpaT M KyO 4YHMCIA, BBIYUCIATH 3HAUYEHHSI YHUCIIOBBIX
BBIPAXEHUU, COAEPIKAIINX CTETICHHU.

® [Tonp3oBaThCs IIpHU3HaAKaMUu ACIIMMOCTH, PACKIAAbIBATL HATYPAJIbHbLIC
quciia Ha IIPOCTbIC MHOKHUTCIIN.
L [Tonp3oBaThCs MaCHITa6OM, COCTAaBJIATH IMPOIIOPpHIHUKU U OTHOIICHMHA. 6

Hcnonb3oBaTh OYyKBBI JJI1 OOO3HAUCHMS 4YHCEI NPH 3alMMCH MaTeMaTHYECKHUX
BBIPKECHH, COCTABIISAITh OYKBEHHBIC BRIPAKECHUS U (DOPMYJIIBI, HAXOAUTH 3HAYCHUS
OYKBEHHBIX  BBIP@KEHHUM, OCYIICCTBIISAS  HEOOXOAUMBIE  TOJACTAHOBKH U
npeoOpa3oBaHuUs.

° Haxonuts HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewiernue mexkcmoswix 3aoau

° Pemate MHOTOIIAroBBIE TEKCTOBBIC 3a7a4ydl  apu(DPMETHUCCKUM
CIIOCOOOM.

° Pemate 3amaum, CBsI3aHHBIE ¢ OTHOIIEHHUEM, TPOMOPIIHOHATBEHOCTHIO
BEJIMYMH, MMPOIICHTAMH; PEIIaTh TPH OCHOBHBIC 3a7]a4H HAa TPOOH U TIPOIICHTHI.

° Pemarp  3amaum, cojaepkamMe  3aBUCHUMOCTH,  CBSI3BIBAIOIINC

BEJIMYUHBI: CKOPOCTb, BpPEMsI, pPACCTOSIHUE, II€Ha, KOJWYECTBO, CTOMMOCTH;
IIPOU3BOJAMUTENIBHOCTh, BpeMs, 00bEMa padoOThl, HUCHOJIb3YSd apupmMeTHUYecKue
JNEUCTBUS, OLICHKY, IPUKHIKY; IIOJIb30BaTbCA  E€AMHULAMU  M3MEpPEHUs
COOTBETCTBYIOIINX BEIUYMH.

o CocTaByaATh OYKBEHHbBIE BBIPAKEHHUS 110 YCIOBUIO 3a/1a4U.

o W3BnekaTe HMH(pOpMALIMIO, TMPEACTABICHHYIO B TaOimuuax, Ha
JUHENHHOM, CcTON0YaToll WM KPYroBOM JuarpamMmax, MHTEPIPETUPOBATH
IIPE/ICTABIICHHBIE JAHHBIE; NCIIOJIB30BATh JAaHHBIE ITPU PEILIEHUH 3a]1a4.

o [IpeacraBnsaTh MH(pOpMALMIO C MOMOIIbIO TaOIUL, JIUHEHHOU U
CTOJIOUATOM AMArpaMM.

Haznaonasa zeomempus

o [IpuBoauTH NpUMEPHl OOBEKTOB OKPYKAIOIIETO MHPA, HUMEIOIIHNX
GbopMy H3YyUYEHHBIX T€OMETPUYECKMX IUIOCKMX M MPOCTPAHCTBEHHBIX (QUryp,
IPUMEPBI PaBHBIX U CHMMETPUUYHBIX QUTYD.

. N300paxkath C TOMOIIBIO HHUPKYJS, JHHEHKH, TpaHCIOpTHUpa Ha
HEJIMHOBAaHHOW W KJeT4aToil Oymare H3y4YeHHbIE IUIOCKHE TI'€OMETpUUYECKUE
burypsl 1 KOHQUTYpAIUU, CAMMETPUYHBIE (PUTYPHI.

o [Tonb30BaThCs TEOMETPUUYECKUMHU TOHSATUSIMU: PaBEHCTBO (uryp,
CUMMETpPHS; MCHOJIb30BATh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETpPUEH: OCh
CUMMETPHH, LICHTP CUMMETPHHU.

o HaxonuTh BETWYMHBI YIII0B U3MEPEHUEM C MTOMOIIBIO TPAHCIIOPTHPA,
CTPOUTH YIJIbl 33JAHHOW BEJIMYMHBI, 10J30BATHCS MPU PELICHUH 3a7a4 IPayCHOM
MEpPOU YIJIOB; pACIIO3HABATh HA YepTE)KaX OCTPBIN, IPAMOU, pa3BEPHYTHIN U TYIIOU
YTJIBI.



o Bprluvcnare  JUIMHY — JIOMAaHOM,  INEpUMETPp  MHOIOYTOJIbHUKA,
[I0JIb30BAThCS  C€IAMHULIAMU HU3MEPEHUS JUIMHBI, BBbIPaXKaTb OJHU CAUHHULIBI
W3MEpPEHUS JJIMHBI Yepe3 Apyrue.

o HaxoauTe, ncrons3ys 4epTéXHbIE UHCTPYMEHTBI, PACCTOSIHUS: MEXKILY
JIBYMsI TOYKaMH, OT TOYKH J10 NIPSIMOU, JUIMHY ITyTH HAa KBaJPAaTHOU CETKE.
o Bbruncnate minomaaps (GUryp, COCTaBIEHHBIX M3 MPSMOYTOJbHUKOB,

UCIIOJIb30BaTh  pa30MeHuMe Ha TMPSMOYTrOJbHUKHA, Ha paBHble  (QUIYpHI,
JOCTpaMBaHUE [0 NPAMOYIOJIBHHUKA; II0Jb30BAaTbCA OCHOBHBIMU €IUHULAMU
VM3MEpPEHUs IUIOLIA/IM; BBIPAXKATh OJHU CIUHUIBI U3MEPEHMS IUIOLIAIA 4Yepe3
JIpyTHE.

o Pacrno3naBaTth Ha MoJensX W M300paXKEHUSX NUPaMHUIY, KOHYC,
UUJIMHAP, UCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb, OCHOBAHMUE,
pa3BEPTKA.

° N3o6paxarsb Ha KJIETYaTOMN Oymare IIPSAMOYTOJIbHBIN
rapaiyIeIICIUIET.
o Boruucnsate  00b€M  TIPSIMOYTOJIBHOTO — MapajulieNienurena, Kyoa,

MOJIb30BaThCS OCHOBHBIMHM E€IMHUIIAMH H3MEpeHUs o0BbEéMa; BBIpaXaTb OJHU
SIUHUIIBI U3MEPEHUsST 00bEMA Yepe3 Apyrue.

o Pemiate HECHOXHBIE 3aJa4d  Ha HAXOXKJICHUE T'€OMETPUUYECKUX
BEJINYUH B MPaKTHYECKUX CUTYyaIIUsIX.
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TEMATHUYECKOE IINTAHUPOBAHUE YUEBHOI'O KYPCA (IT1O TOJAM OBYUEHUA)

5 knacc (170 u)

Hazpanue pas3aciia

OcHoOBHOE COACPIKAHUC

OcHOBHBIC BUJbI ACATCIBHOCTH o6yqa}oumx051

Harypanbnbie uuncna. [lenctBus
C HaTypaJibHBIMU 4YHciamMu (43

4)

Jlecsatnunast cucreMa cumciacHus. Psn
HATypaJIbHBIX 4YHcel. HarypanbHbiil
pan. Yucno 0. HatypanbHble yncia Ha
KoopAauHaTHOM mnpsimon. CpaBHEHHE,
OKpPYIVIEHUE  HATypAJIbHBIX  YHCEJ.
Apudmernueckue JNEUCTBUS C
HaTypaJibHbIMU unciamMu. (CBOMCTBa
HYJSl NPU CIOXKECHUUM WU YMHOXCHHH,
CBOMCTBA €IMHULBI IIPU YMHOXKCHHH.
[IepemecTUTENBHOE W COYETATEIILHOE
CBOMCTBA CIIOKEHHUSI M YMHOKECHHUS,
pacnpeaeauTenIbHOe CBOMCTBO
YMHOX€HUs. [lenmurenun u KpaTHbIE
4yyClia,  pa3loKEeHUWEe  YuciIa  Ha
MHOXUTENHU. JleJeHue ¢ OCTaTKOM.
IIpocteie W cOCTaBHBIE  4YMCIA.
[Ipuznaku genumoctu Ha 2, 5, 10, 3, 9.
CreneHnb ¢ HaTypaJbHBIM [1OKA3aTEIIEM.
UucnoBble  BBIPAKEHUA;  MOPSIOK
nerctBuii. Pelenne TEKCTOBBIX 3amad
Ha Bce apupMETUUECKUE NCUCTBHS, HA
JBUKEHHUE U TTOKYIIKH

UuraTh, 3amUChIBaTh, CPABHUBATh HATypalbHbIC
yycia; mpenjaratb M 00CYXJaTh  CIIOCOOBI
YHOPSIAOYMBAHUS quced. N3o6paxarsb
KOOPJIMHATHYIO  MPSAMYK, OTMEYaThb  4YHCIIA
TOYKAMU Ha KOOPJWHATHOW MPSIMOM, HAXOIHUTh
KOoOpAMHAThl Touku. HMccimemoBarb CBOMCTBA
HATYpaJIbHOTO pAna, unucen 0 u 1 npu crioxeHnu u
YMHOKE€HUHU. VICronp30BaTh NpaBUIO OKPYTIICHUS
HaTypalbHbIX quced. BrinonHaTh
apudpMeTHUEeCKUE JIEUCTBUSA C HATypaJbHbIMU
YUCJIaMH,  BBIYUCIISITH  3HAYEHHUS  YHCIIOBBIX
BBIDOKEHM CO CKOOKamMM U 0e3 CKOOOK.
3anuchiBaTh IMPOU3BEICHUE B BHUAE CTEIECHH,
YUTATh CTEIMEHHU, HCIOJIb30BaTh TEPMHUHOJIOTHUIO
(ocHOBaHME, TIOKA3aTellb), BBIYMCIATH 3HAYCHHUS
CTEIEHEH. BBINOMHATE NPUKUAKY U OLEHKY
3HAQYEHUN YMCIIOBBIX BBIPAXEHUU, IMpEIIaratb H
MPUMEHITh TPUEMBI TPOBEPKU  BBIUYMCICHUM.
Hcnonb3oBaTh npu BBIUMCIICHUSIX
MIEPEMECTUTENBHOE M COYETATEIBHOE CBOMCTBA
CIOKEHHUSI M YMHOXKEHUS, PACHPEIeIUTEIbHOE
CBOMCTBO  yMHOXEHHUS,  (GOPMYIHpOBATH |
MIPUMEHATH TpaBujia MPeoOpa3oBaHUS YHCIOBBIX
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BBIPKEHHUI Ha OCHOBE CBOMCTB aprU(METUUECKUX
JICVICTBH.

Uccnenosath YHUCJIOBBIC 3aKOHOMEPHOCTH,
BBIJIBUT'aTh U 000CHOBBIBATh TUIIOTE3BI,
dbopmynupoBaTh O00OOIIEHUS ¥  BBIBOJABI I1O
pe3yapTaraM  MPOBEIEHHOTO  HCCIIEIOBAHMS.
@opMynMpOBaTh  ONPEACIICHUS  JNCIUTENA U
KpaTHOT'0, Ha3bIBaTh ACIUTEIN U KPATHBIC YUCIIA;
pacrio3HaBaTh IIPOCTbIE M COCTAaBHBIC YHCIA;
dbopMmynupoBaTh U TPUMEHATH  MPU3HAKU
JIeIMMOCTH Ha 2, 3, 5, 9, 10; npuMeHATh aJIrOPUTM
pPa3JIOKEHUSI 4YHUCIa Ha TMPOCThIE MHOXKUTEIIH,
HaXOJUThb OCTaTKU OT JEJICHUS U HEIMOJIHOE
yacTHOE. Pacro3HaBaTb HMCTUHHBIE W JIOKHBIE
BBICKA3bIBaHUSI O  HATypaJbHBIX  4YHUCJAaX,
MPUBOJIUTH MPUMEPHI U KOHTP- IPUMEPHI, CTPOUTH
BBICKA3bIBAaHUSI W OTPHUIIAHUSL BBICKA3bIBAHUN O
CBOMCTBaxX HATypaJbHbIX yncesl. KoHcTpyupoBaTh
MaTeMaTUYECKUE TMPEJIOKEHUSI C  MOMOIIbIO
CBSI30K «W», «WIN», «ECIH..., TO...». Pemars
TEKCTOBbIE 3a7a4l apu(PMETUYECKUM CIOCo00M,
MCIIOJIB30BaTh 3aBUCUMOCTH MEXKAY BEIUYMHAMHU
(CKOpOCT®, BpeMs, pPacCTOsIHUE, 1[EHA,
KOJIMYECTBO, CTOUMOCTh U JIp.): aHAIU3UPOBATh U
OCMBICJIMBATh TEKCT 3aJa4uH, MepeGopMyIupoBaTh
yCIIOBHE, W3BJIEKaTh HEOOXOAUMbIE JTaHHbBIC,
YCTaHAaBJINBATh 3aBUCHUMOCTH MEXKTY
BEJIMYMHAMH, CTPOUTHh JIOTMYECKYIO IIETOYKY




paccyxaeHui. MonenupoBarb XOJ — pelIEHUs
3a/la4yd C MOMOILIBIO PUCYHKA, CXEMBbI, TAOJIMIIBL.
[IpuBoauTh, pazOupaTh, OLEHHUBATH PA3IUYHBIE
pElIeHMs, 3alliCH PEUIeHUH TEKCTOBBIX 3ajad.
Kputnueckn oneHuMBaTh IMOJYyYECHHBIM pE3yJIbTaT,
OCYILECTBIISITH CAMOKOHTPOJIb, IIPOBEPSIS OTBET HA
COOTBETCTBUE YCIOBHUIO, HAaxOIUTh OIIMOKH.
Pemarp 3agaun ¢ mnomouplo mnepedopa Bcex
BO3MOKHBIX BAPUAHTOB. 3HAKOMUTBCS C UCTOPHUEU
pa3BUTHUS apUPMETUKH

Harnsgnas reomerpus. JIlnaum
Ha rockoctu (12 u)

Touka, mpsMas, OTpPE30K,  JyH.
Jlomanas. M3mepeHue IIuHBI OTpE3Ka,
METPUYECKUE E€OUHUIIBI  HU3MEPEHUs
muHbl.  OKpYy»KHOCTB U KpYT.
[IpakTuueckas padora «llocTpoenue
y30pa M3  OKPYXHOCTEW».  YTOIL
[Ipsmon, OCTpBIH, TYIOU 51

pa3BEPHYTHIN yIIbl. MI3MepeHue yrios.
[Ipaktuueckas pabora «llocTpoenue
YTJIOBY

PacnosHaBate  Ha  deprekax,  pUCYHKax,
ONKCHIBATh,  HCIONB3YS  TEPMHUHOJOTHIO, H
n300paxarhb C IIOMOILBIO YEepPTEKHBIX
WHCTPYMEHTOB: TOYKY, IPSAMYIO, OTpPE30K, JIyY,
yroja, JIOMaHyl0, OKpPYXHOCTb. Pacrno3HaBartsb,
NPUBOJIUTH MPUMEPHI OOBEKTOB PEalbHOTO MUpA,
UMEIMX (POpMy H3yUEHHBIX (DUTYp, OLIEHUBATh
UX JIMHEWHBIE pa3Mmepsl. Mcnonb30BaTh TMHENKY U
TPAHCIOPTUP KaK MHCTPYMEHTHI ISl TOCTPOEHUS
U U3MEpPEHUs: U3MEpATh JUIMHY  OTpE3Ka,
BEJIMYMHY yIja; CTPOUTh OTPE30K 3aJaHHOU
JUIMHBI, YTOJ, 33JJaHHON BEJTUYHMHBI;, OTKJIAbIBATh
LUPKYJIEM PaBHBIE OTPE3KH, CTPOUTH OKPYKHOCTh
3alaHHoro paauyca. M3o0paxaTh KOHPUTYypauu
reOMETPUYECKUX buryp u3 OTPE3KOB,
OKPYKHOCTEM, MX 4YacTeld Ha HEJIWHOBAaHHOW U
KjeTyaTol Oymare; mpeasiaraTh, OMNHUCHIBaTh U
0o0CyXJ1aTb CHOCOOBI, AITOPUTMbl MOCTPOCHHS.
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Pacrnio3naBate u H306pa}KaTI> Ha HCJIMHOBAHHOU M

KJeTyaTol Oymare mpsIMOM, OCTpBIA, TYIIOH,
Pa3BEPHYTHIN YTJIBL; CpaBHHBATh YTJIBL.
Beluucnate  JUIMHBIL  OTPE3KOB,  JIOMaHbIX.

[loHuMaTh U HMCMOJB30BATHh MPU PEUICHUM 33]1a4
3aBUCUMOCTH MEXIy €IWHULAMH METPUUYECKON
CUCTEMBI MEp; 3HAKOMUTBCS C HEMETPUUYECKUMU
CUCTEMAaMHU MEp; BBIPAXKATh JJIMHY B PA3IUYHBIX
eauHuIax wusmepenus. MccnenoBaTe (GuUrypel u
KOH(UTYpalyu, UCHOJb3Ys LUPPOBLIE PECYPCHI

OOGbIKHOBEHHBIE 1poOH (48 u)

Hpo6s. [IpaBunbHbBIC U HETPABUIIBHBIC
npobu. OCHOBHOE CBOWCTBO JpoOwH.
CpaBHenue apobOeit. CroxeHue H
BBIUMTAHHE OOBIKHOBEHHBIX JIpOOEH.
CmemanHas JApoOb. YMHOXEHUE W
nejaeHne  OOBIKHOBEHHBIX  JIpOOeii;
B3aMMHO-00paTHbie JpoOu. Perienue
TEKCTOBBIX 3aJ1a4, COAEPKAIINX IPOOH.

OcHOBHEIE 3aja4u Ha pooOHu.
[Ipumenenne OykB  1JI1  3amucH
MaTeMaTHYECKUX BBIPaKCHHM 51
MPEJI0OKEHUN

MopenupoBaTh B rpauyeckoil, NpeIMETHON
dbopme, ¢ TOMOIIBIO KOMIBIOTEpA MOHATHUS U
CBOMCTBA, CBSI3aHHBIE C OOBIKHOBEHHOW JIPOOKIO.

Yurathb u 3aMKChIBATh, CpaBHUBATH
OOBIKHOBEHHBIE poou, Ipeararh,
000CHOBBIBATh u o0cyX1aTh CIIOCOOBI
YHOPSIA0UMBaHUS Ipobeit. N3obpaxath
OOBIKHOBEHHBIE Ipodu TOYKaMH Ha
KOOpPJIUHATHOU MIPSAMOW; VCII0JIb30BATh

KOOPAMHATHYIO MPSMYIO JJIsi CPaBHEHUS APOOEH.
®opMyIHpOBaTh, 3aMUCHIBATH C MOMOIIbIO OYKB
OCHOBHOE CBOMCTBO OOBIKHOBEHHOW  JIpoOu;
UCIIOJIb30BaTh OCHOBHOE CBOMCTBO JIpoOM Jist
COKpallleHusl ApoOeil W mnpuBeaeHHUs ApoOU K
HOBOMY 3HaMEHATENIO. [IpeacraBnsTh
CMEIIaHHYI0 JpoO0b B BHJE HEMNPAaBUILHOW U
BBIJICJISITh LIENYI0 YacTh YUCJA W3 HENPaBUIbHON
JIpoOu. BeIMONHATE apupMeTHYecKue IeUCTBUS C




OOBIKHOBEHHBIMHU JIPOOSMHM; MIPUMEHSTH CBOMCTBA
apu(PpMETHICCKUX EHCTBUNA IS PAIMOHATIU3AIAH
BBIYUCIICHUN. BBIMONHATE NPUKUIIKY U OLEHKY
pesynbTara  BBIYMCICHUW;  TOpenjaratb U
MPUMEHSIThL TPUEMBI  TPOBEPKU  BBIUMCICHUM.
[IpoBouTh UCCHENOBAHMS CBOWCTB  JpO0OEH,
ONMHPAsACh HAa YHUCIOBBIE JKCIEPUMEHTHI (B TOM
4uCJIe C MOMOIIBI KOMIbIOTEpa). PacrnozHaBaTh
WCTUHHBIC U JIOKHBIE BBICKA3bIBAHHUS O JPOOSX,
MIPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BBICKa3bIBaHUSI M OTPHIAHUS BBICKA3bIBAHMIA.
Pemate  TeKCTOBBIE  3aJaud,  COZAEpIKalIUe
JIpOoOHBIE JaHHBIE, W 3aJa4d Ha HaXOXICHUE
YacTH 1I€J0T0 U LEJIOr0 MO €ro YacTH; BBISBIATH
UX CXOJCTBA M paznuuus. MoJeaupoBaTrh XOJ
pelieHusl 3aJa4l C MOMOUIbI0 PUCYHKA, CXEMBI,
tabnuipl.  [IpuBoguTh, pa3zdbuparh, OIIEHUBATH

pa3IMYHbBIE  pEIICHUS, 3allUCH  PEUICHHI
TEKCTOBBIX  3adady. KpuTuyeckn  OICHHUBATH
MOJIy4YEHHBIN pe3yJibTar, OCYIIECTBIISTh

CaMOKOHTpPOJIb, MMPOBEPSISA OTBET HA COOTBETCTBUE
YCJIOBUIO, HAaXOAUTh OIIMOKU. 3HAKOMUTHCS C
HCTOPUECH Pa3BUTHS apUPMETUKH

Harnsnouas reoMeTpus.
Muoroyronsauku (10 )

MHOroyroysbHuKu. YeTbIpEXyroyIbHUK,

PSMOYTOJIbHHUK, KBaJpar.
[Ipaktuueckass pabora «llocTpoeHue
NPSIMOYTOJIbHUKA c 3aJJaHHBIMU
CTOpOHaAMU Ha HEJIMHOBAaHHOU

OmnuceIBaTh, UCTIONB3YS TEPMHHOJIOTHIO,
M300paxkarhb C MOMOILBIO YepTEKHBIX
UHCTPYMEHTOB M OT PYKH, MOJEIUPOBATH U3
Oymarm MHOTOYTOJbHUKH. [IpUBOIUTH MpUMEpPHI
OOBEKTOB PEATBbHOTO MHpa, HUMEIONHX (Hopmy
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oymare». TpeyronapHuk. Ilnomanpy wu
[EpUMETP  OPsIMO-  YIrOJIbHUKA U
MHOTOYTOJIbHUKOB, COCTABJICHHBIX W3
IPSMOYTOJIbHUKOB, €UHULIBI
n3Mepenuss  mmomaau.  llepumerp
MHOTO- YTOJIbHUKA

MHOTOYTOJIbHUKA, MPsIMOYTOJbHUKA, KBaJpara,
TPEyrojbHUKa,  OIEHUBATH WX  JIMHEHHBIC
pa3Mepbl. BRIUUCIATH: MEpUMETp TpPEeyrojibHUKA,
OpSAMOYTOJbHUKA, MHOTOYTOJIbHUKA; IUIOIIAb
NPSIMOYTOJIbHHKA, KBaJpara. N306paxath
OCTPOYTOJIbHBIE, MPSIMOYTOJIbHBIE u
TYNOYTOJIbHbIE  TpeyroibHukd. CTpouTh Ha

HEJIMHOBAaHHOM M KJIET4aTOM Oymare KBajapar u
MPSIMOYTOJIbHUK C 3aJJaHHBIMH JIJIMHAMU CTOPOH.
UccnenoBathb CBOMCTBa IPSIMOYTOJIbHHUKA,
KBaJjpata MYTEM DKCIIEPUMEHTA, HaOIIOACHUS,
HU3MEpEHUS, MOJICTUPOBAHUS; CpaBHUBATH
CBOMCTBAa KBaapara W NPsIMO-  YrOJIbHUKA.
KoHcTpynpoBath MaTeMaTH4eCKUE MPEMJIOKEHUS
C TIOMOIIBIO CBSI30K «HEKOTOPBI», <JIHO00I.

Pacno3znaBath VCTUHHBIE U JIO’KHBIE
BBICKA3bIBaHUS O MHOTOYTOJbHHUKAX, NMPUBOAUTH
npuMmepsl M KOHTpnpumepsl.  HMccienoBaTh

3aBUCUMOCTh IUIOIIAJM KBajapaTa OT JJIMHBI €ro
CTOpPOHBI. [cmosb30BaTh CBOMCTBA KBAJPATHOM
CeTKU Uil TocTpoeHus (¢uryp; pa30OuBaTh
NPSAMOYTOJIBHUK Ha KBaJApaThbl, TPEYrOJbHUKHU;
COCTaBNATH  (QUIYpHl M3  KBaJgparoB U
NPSIMOYTOJIBHUKOB M HAaxOJWTh UX ILJIOLIA[b,
pa3OuBath (QUIYyphl Ha NOPSIMOYTOJbHUKH U
KBaJpaThl U HAXOJUTh WX IUIOMIA/lb. BeIpaxaTh
BEJIMYMHY IUIOIIAAM B PA3JIUYHBIX E€IMHULIAX
U3MEPEeHUs] ~ METPUYECKOM  CUCTEMBI  Mep,




MOHUMAaTh U HCIOJIb30BaTh 3aBUCUMOCTU MEXKIY
METPUYECKUMH €IUHUILIAMU U3MEPEHUS TUIOIA/IHN.
3HAKOMUTBCA C  NpPUMEPAMH  MPUMEHEHUS
IO M TepUMeTpa B MPAKTHUYECKUX
cutyanusix. Pemars 3a1aun U3 peaabHOW KHU3HH,
npemiaraTh U 00CYXJaTh Pa3IUYHBIC CITOCOOBI
pelIeHus 3a7a4

Hecatuunbie qpodu (38 u)

Hecsatuunas 3aIHCh IpooOeit.
CpaBHeHUE  JECATUYHBIX  JIpOOEil.
JleHcTBUSL ¢ JIECATUYHBIMU JTPOOSIMHU.
OkpyryieHue  JACCATUYHBIX  JIpoOeil.
Pemenne TEKCTOBBIX 3a7ad,
COJIepIKAIIUX TpoOH. OcHOBHBIC

3a/1auu Ha ApooH

[IpencraBnsath AeCATUYHYIO JpoOb B  BHJE
OOBIKHOBECHHOM, YHUTATh n 3aIMChIBATh,
CpaBHHUBATh JICCATHUYHBIC JpOOHM, IIpeiiararh,
000CHOBBIBaTh u o0cyX1aTh CIOCOOBI
YIOPSI0YMBAHUA JIECATUIHBIX TpoOeii.
N3o0paxkath aecATUYHBIE JIpoOM TOYKaMU Ha
KOOPJAWHATHOWU TIpSIMOU. BBIABIATH CXOICTBA U
paznuuus NpaBuil apuhMETUUECKUX JEHCTBUN C

HAaTypaIbHBIMH  YHCIIAMH W JECATHYHBIMH
JIpo0sIMHU, OOBSICHATH uXx. BrinonHsaTh
apu(pMETHICCKUe JCUCTBUS C  JECATUYHBIMH
JIpoOSIMU;  BBITMIOJHATH TPUKUAKY W OILECHKY

pe3ynbpTata BbIYKMCICHUN. [IpUMEHSTH CBOWCTBA
apu(pMEeTUUYECKUX JACUCTBUM JJIsl pallMOHAIU3ALIUN
BbIUMCIEHNUN. [IpUMEHATH NpPaBUIIO OKPYIJIEHUSA
JIecATUYHBIX apoOeit. [IpoBoauTe wuccnenoBaHus
CBOMCTB JECATUYHBIX Jpo0el, omnupasch Ha
YUCJIOBBIE JKCIEPUMEHTHl (B TOM 4YHUCIE C
MIOMOILBI0 KOMIIBIOTEPA), BBIABUIATh TMIIOTE3BI U
NpUBOAUTh MX oOOocHOBaHMs. Pacro3HaBaTh
WCTUHHBIE M JIO)KHBIE BBICKA3bIBAaHUSL O JIPOOSX,
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MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUSI M OTPUIAHUS BBICKA3bIBAHUIA.
Pemate  TEKCTOBBIE  3adaud,  COJAEpPIKALIUE
JIpOOHBIE JaHHbIE, W HA HaXO0XJICHHE 4YacTH
[EJIOTO W IEJOro MO €ro 4YacTu; BBIABISITH HMX
CXOJICTBA W paznmuuus. MoaenupoBarb Xoj
pelIeHus] 3aJayll C MOMOIIbI0 PUCYHKA, CXEMBI,

tabnuipl.  [IpuBoguTh, pa3zdbuparb, OIIEHUBATH
pa3IMuHbIC  pEUIeHHUs,  3alUCH  PEIICHUI
TEKCTOBBIX  3anmad. OnepupoBath JPOOHBIMU

YUCJIIAMH B PpEAJBHBIX JXWU3HEHHBIX CHUTYaLHsX.
Kputnueckn oneHHMBaTh MOJTYYECHHBIA pPE3yJIbTaT,
OCYULIECTBJISTH CAMOKOHTPOJIb, IPOBEPSSL OTBET HA
COOTBETCTBUE YCIOBHUIO, HAaxOJIUTh OIIUOKH.
3HaKOMUTBCS C UCTOPUEH Pa3BUTHSI ApU(DMETHKHU

Harnsnnas reomerpus. Tema u
¢burypsl B mpocTpancTse (9 )

MHOrorpaHHHKHU. N3o0paxenue
MHOTOTPAaHHUKOB. Monenu
MPOCTPAHCTBEHHBIX TeN.
[IpsiMmoyTONIBHBIM Napajuieeunen,
Ky0. Pa3zBépTku Ky0a u
napajiejaenunesaa. [IpakTuyeckas
pabota «Pa3- BEéptka kyba». OOBEM
KyOa, IPSIMOYTOJIBHOTO
napaJuiesienurnesia

Pacno3HaBaTh Ha 4YepTexax, pHUCYHKaX, B
OKpY’KaroleM MHUpe MPSIMOYTOJIbHBIN
napajuleNIeunes, KyO, MHOTOTPaHHUKH,
ONKCHIBAT, UCIIOJIb3YS TEPMUHOJIOTHIO,
OLICHUBATh JIMHEHHbIE pa3Mepbl. [IpuBoaute
pUMEpPbl 0OBEKTOB PEATBHOTO MHUpPa, UMEIOIINUX
bopmy MHOT'OTPaHHHKA, PSAAMOYTOJIBHOTO

napaienenunena, kyoa. MzoOpaxars ky0 Ha
Kkietyaror Oymare. MccnenoBath CBOMCTBa KyoOa,
MPSAMOYTOJIBHOTO napajuienenunena,
MHOTOTPAHHHUKOB, UCTIOJIBb3YS MOJICIIH.
Pacno3naBaTh M n300paxaTh pa3BEPTKU KyOa u
napaienenunena.  MojenupoBaTh  Ky0 U




napauienenunes W3 OymMaru WU MPOYHX
MaTepHaoB, OOBSICHATH CIIOCOO MOJEIUPOBAHUSI.
Haxomute w3MepeHus, BBIYHCIATH IUIOMIATH
MOBEPXHOCTH; O00BEM KybOa, MPSIMOYTOJIBLHOIO
napajuielienuneaa; MCCIeI0BaTh 3aBUCHMOCTh
o0BEMa Kyba OT AIUHBI ero pedpa, BBIIABUTATH U
00OCHOBBIBATH TUIIOTE3Y. Haomronath U
MPOBOAUTh  QHAJOTUM  MEXIY  MOHITUSMH
wiomaad M o0bEMa, TepuMeTpa W  IUIOMIATH
MMOBEPXHOCTHU. Pacmo3HaBaTh HCTUHHBIC U JIOKHBIC
BBICKA3bIBaHUS O MHOTOTPAaHHHKAX, IPHUBOJUTH
TIPUMEPHI 51 KOHTPIPHUMEDHI, CTPOUTH
BBICKA3bIBaHUS M OTPHIIAHUS BBICKA3bIBAHMM.
Pemats 3a1aun 3 peanbHON KUZHU

[ToBTopenne u 0606menue (10

4)

[ToBTOpEHNE OCHOBHBIX TMOHATHH U
METOJIOB Kypca 5 kiacca, 00001IeHue
3HAHUU

BrluncnaTrh 3HaUEHUS BBIPAXKEHUM, COJEpKALIUX
HaTypaJbHbIE YHUCIIa, OOBIKHOBEHHbIE u
JECATUYHBIC IPOOU, BBIMOIHATH MPEeoOpa3oBaHUs
yucen. BpiOuparh cmocod CcpaBHEHHsSI YHCED,
BBIUKCIICHUN, IIPUMEHSATH CBOMCTBA
apu(PpMETUIECKUX EHCTBUN JJI PAllMOHATIU3AINH
BblUMCIeHNH.  OCylEeCTBISATh  CaMOKOHTPOJIb
BBINIOJIHSAEMBIX ~ JIEUCTBUA W CAMOIPOBEPKY
pe3yapTara BblUMCIEHUM. Pemars 3amaum w3
pEanbHOM JKW3HU, NPUMEHITh MATEMAaTUYECKUE
3HAHMS JUIS PEIEeHUs 3a/lay U3 JPYTrux y4eOHBIX
npeaMeToB. Pemate 3a1aun pa3HbIMH CIIOCOOAMH,
CpPaBHUBATH CIIOCOOBI PEIICHUs 3a/1auu, BHIOUPATh
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palMoHaIbHBIN CIIOC00

6 xiacc (170 u)

Hazpanue pas3aciia

OcHoOBHOE COACPIKAaHUC

OcHOBHBIC BUJbI ACATCIBHOCTH o6yqa}oumx051

Harypanbsnbie uncina (30 1)

JIECTBUA C
HaTypaJlbHbIMU
BBIpAKCHUS,

Apudmernueckue
MHOTO3HaYHBIMU
guciamMu.  YucioBble
MOPSIAOK  JIEWCTBUM, HCIOJIb30BAHHE
ckoOOK.  OkpyrieHue HaTypajbHBIX
yyces. JlenuTenun W KpaTHbIE YHUCIA,

HAaWOOJIbIINN  OOmMH  JEIUTEeNbh |
HauMEHbIIIee oO1ee KpaTHOE.
PaznoxeHne  yucia  Ha  MPOCTHIE
MHOXHUTEIU. JleTuMOCTh CyMMBI U

npousBefieHus. JlemeHue C OCTaTKOM.
Perrenne TekCcTOBBIX 3a1a4

BrImonHAT apudmeTnueckue NEUCTBUSA Cc
MHOT'O3HaYHBIMU HaTypaJbHbIMU YU CIIAMU,
HaxXOJWTb 3HAYEHUsI YHUCIOBBIX BBIPAKECHUU CO

CKoOKkaMH U 0€3 CKOOOK; BBIYMCIISITH 3HAUYCHHS
BBIPAKCHUN, COJIEPKAIIMX CTEICHU. BBIMOIHITH
NPUKUJKY W OLEHKY 3HAQYEHUW  YHCIOBBIX
BBIPQKEHUN, MPUMEHSATH  NPUEMBI  MPOBEPKHU
pesynbrata. HMcnonb30BaTh MNpPU  BBIYMCIEHUSAX
MIEPEMECTUTEIILHOE M COYETATEIbHOE CBOMCTBA
CIOXKEHUSI U YMHOXKEHHUSA, pPaclpelesuTeIbHOe
CBOMCTBO YMHOYKEHHUSI OTHOCHUTEIBHO CIIOXKECHHUS,
cBOMCcTBa apudMeTHIECCKUX AchcTBHi. MccnenoBaTh
YHUCJIOBbIE 3aKOHOMEPHOCTH, MPOBOJAUTH YHUCIIOBbHIC
OKCIEPUMEHTHI, BBIABUTaTb U  OOOCHOBBIBATH
rurnotre3bl. DopMyIupoBaTh ONPEACTCHUS ACTUTENS
M KpaTHOTO, HAWOOJIBIIETO OOIIEro ACIHUTENS |
HAaUMEHBIIIET0 OOIIero KpaTHOro, TMPOCTOTO U
COCTABHOT'O YMCEJI; UCIOJIb30BATh 3TU TMOHITUA TIPU
pelIeHun 3aja4. [TpumeHsTh aJITOPUTMBI
BBIYMCJICHUS HauOOJIBIIETO OOIIEro AeIuTelIs |
HAaUMEHBIIEro0 OOIIEero KpaTHOro JBYX UHCEI,




QITOPUTM  PA3IOKECHHsI  4YHUClIa HAa  MPOCTHIC
MHOXHUTENU. VcciiemoBaTh yCaoBus IETUMOCTH Ha 4
u 6. HccnenoBath, 00Cyk)1ath, (popMyaupoBaTh U
OOOCHOBBIBAaTh  BBIBOJ] O YETHOCTH  CYMMBI,
MIPOU3BEICHUS: IBYX YETHBIX YMCEN, ABYX HEUETHBIX
yrcne, 4€THOro M Hedy€THOoro uucen. Mccnemosathb
CBOWMCTBA JCIMMOCTH CYMMBI H IPOW3BEICHUS
yucen. [IpuBoauTh mpuUMephl YHCeNl C 3aJlaHHBIMU
CBOMCTBaMH, paCIlO3HaBaTh BEpPHBIC W HEBEPHBIC
YTBEPXKJICHUSI O CBOMCTBaX YHCEN, OMNPOBEPrarh
HEBEpHBIC YTBEPKIICHUS C MTOMOIIIBIO
KOHTpHpuMepoB. KoHCTpynpoBaTh MaTeMaTHUIECKUC
MPEJIOKEHHUSI C TIOMOIIBIO CBSI30K «H», U,

«eClid..., TO...». Pemare TEKCTOBBIC 3aJavH,
BKJIFOYAIOIIUE TOHSTHUS JCITUMOCTH,
apu(MeTHICCKUM crocooom, UCIIOJIb30BATh
nepedop BCEX BO3MOJKHBIX BApUAHTOB.

MopenupoBaTh XOJ peUIEHUs 3aJayd C MOMOUIBIO
pUCYHKA, cXxeMbl, Tabnuipbl. [IpuBoauTh, pa3doupats,
OLICHMBATh PA3JINYHbIE PELICHUS, 3alMCU PELIECHUMN
TEKCTOBBIX 3a]1a4.

Harnsaanas T€OMETPHSL.
IIpsimbie Ha muTocKOCTH (7 )

[leprieHIUKyISIpHBIE IpsIMBIE.
[TapayutenibHbie  mpsiMble.  PaccTosiHue
MEXKJy IBYMS TOYKaMH, OT TOYKH M0
IpsAMOM, JUIMHA NyTH Ha KBaJIpPaTHOU
CETKE. [Tpumepsl MPSIMBIX B
IIPOCTPAHCTBE

PacnosHaBaTte Ha 4yepTexkax, PHUCYHKax Ccllydau
B3aMMHOI0 pacIONIOKEHUSA  ABYX IIPSMBIX.
N300paxars C MOMOILBIO YepTEKHBIX
VHCTPYMEHTOB Ha HEJIMHOBAaHHOW U KJIETYaTOU
Oymare JBe TIIepeceKarolluecs MpsMble, JIBE
[apajulejibHble  IPsAMBIE,  CTPOUTH  IPAMYIO,
NEPIIEHAUKYJISIPHYIO naHHOU. [IpuBoauts npumepsl
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MapajuIeIbHOCTH U NEPHEHAUKYIIPHOCTH MPSMBIX B
npocTpancTBe. Pacno3HaBaTh B MHOTOYTOJIbBHUKAX
MEPIEHIUKYJIIPHbIE W MapajulebHbIE CTOPOHBI.
N300paxkaTh MHOTOYTOJIbBHUKH C TapajlyiebHBIMHU,
MEePICHIUKYJIIPHBIMU CTOpPOHAMH. Haxonuts
pacCTOSIHME MEXAY JBYMsI TOUYKaMH, OT TOUKH O
MpSIMOM, JUIMHY MYTH HAa KBAJPAaTHOW CETKE, B TOM
YHCJIE UCTIONB3YS IIU(GPOBBIE PECYPCHI

Hpoou (32 u)

OObIKHOBEHHast ~ J1poOb,  OCHOBHOE
CBOMCTBO JpOOH, COKpalieHHue IpPOoOeCH.
CpaBHeHUE W yHOpSIOYMBAHUE JTPOOECH.
JlecaTnuHble ApOOM W METpUYECKas
cucTema Mmep. Apudmernueckue
JNEUCTBUS C  OOBIKHOBEHHBIMU U
NECATUYHBIMH  Apo0siMu.  OTHOIICHUE.
Jlenenne B JIaHHOM  OTHOIICHUW.
MacmiTa0, [IPOTIOPLIHSL. [Tonsatue
MpoIleHTa. BBIYMCIEHHWE MpoIeHTa OT
BEJTUYMHBI U BEJIMUYMHBI TIO €€ TPOIEHTY.
Pemenune TEKCTOBBIX 3aj7ad4,
colepKallluX JApoOM U TPOILICHTHI.
[IpakTtueckass pabora «OTHOIICHHE
JUTHHBI OKPY>KHOCTH K €€ JuamMeTpy»

CpaBHUBaTh M YyHOPSAAOYMBATH JpOOH, BBIOMpATh
cnoco0  cpaBHeHust  apo6eit.  [IpeacraBisTh
JECATUYHbBIC IPOOU B BUJIE OOBIKHOBEHHBIX JApO0EH 1
OOBIKHOBEHHBIE B BHUJE JIECATHUYHBIX, UCIOJIb30BATh
HKBUBAJICHTHBIE TPEACTABICHUS JPOOHBIX YHUCEI
OpM  HUX  CPaBHEHUU, TPU  BBIYUCIICHHSIX.
Hcnons3oBaTh JNECATUYHBIC apoou npu
npeoOpa3oBaHUU BEJIMYMH B METPUUYECKOW CHCTEME
Mep. BeimonHsATe apudmernyeckue JEHCTBUS C
OOBIKHOBEHHBIMU W JECATUYHBIMU  JPOOSMHU.
Bbruuciisate 3HAUY€HUS BBIPAXKEHUM, COAEPHKAIIMX
OOBIKHOBEHHbBIE U JAECATUYHBIE IPOOH, BBINOJIHATH
npeoOpa3oBaHus  ApoOeil, BbIOUpaTh  CHOCOO,
MPUMEHSATh CBOMCTBAa apU(METHUUECKHX JEHCTBUI
JUIsL  pallMOHanu3aluyd  BeluuciaeHud. CocTaBisATh
OTHOUIEHUS! U MPONOPLHU, HAXOAUTH OTHOLIECHUE
BEJIMYMH, JEIUTh BEJIIMYUHY B JAHHOM OTHOILIEHUHU.
HaxonuTh 3KCHEpUMEHTAIBHBIM IYTEM OTHOLLIEHHE
JUTUHBI OKPYKHOCTH K eé JTUaMeTpy.
WurepnperupoBaTh MacmTad Kak  OTHOILEHHE




BENIMYMH, HAXOJIWUTh MacmTad IUlaHa, KapThl U
BBIUUCIISIT ~ PACCTOSHUS, UCIIOJIB3Yys  MacIiTao.
OOBSICHATH, YTO TAaKOE€ MPOLEHT, YHOTPEOIATh
000pOTHI pEUYM CO CJIOBOM «IPOIEHT». BvipaxaTh
MNPOIEHTHI B Jpo0siX W JApoOM B MPOLEHTAX,
OTHOIILICHHE JBYX BEJIUYUH B MPOLIEHTaX. BeUUCISITh
MNPOILIEHT OT YHCJIAa W YHCIO MO €ro MpOIEHTY.
OxpyrasiTe  ApoOM W MPOUEHTHI,  HAXOJIUTh
npuOavkeHus: yucen. Pemarte 3amaud Ha 4YacTu,
MPOLICHTHI, MPOMOPIMU, Ha HAXOXKIACHUE IpoOu
(mporeHTa) OT BEJIMYMHBI U BEJIIMYUHBI 1O €€ Apoou
(IpoLeHTy), npodu (mporuieHTa), KOTOPBIi
COCTABJISIET OJ{HA BEIWYMHA OT JIpyroul. IIpuBoauTs,
pa30upaTh, OIICHUBATH PA3JIMYHbIC PEIICHHUS, 3aUCH
pelIeHun TEKCTOBBIX 3a7a4. N3Bnekatsb
nH(popmaIuio n3 TaOIUILL u Iarpamm,
WHTEPIPETUPOBATH TAOJIUYHbBIC IaHHbBIE, ONIPEIETISAThH
HauOoJbIIeE W HAWMEHbBIIEE U3 MPEICTABICHHBIX
TaHHBIX

Harngmuas
Cummetpus (6 1)

reoMeTpusl.

OceBass  cummetpusi.  LlenTpanbHas

CUMMETPHS. [TocTtpoenue
cuMMeTpuuHbIX (uryp. IlpakTuueckas
pabota «OceBas CUMMETPUS».

CumMeTpus B IPOCTPAHCTBE

PacroznaBaTh Ha uepTekax M HM300paKEHUSX,
U300pakatb OT PYKH, CTPOUTH C TOMOUIBIO
UHCTPYMEHTOB  Gurypy  (OTpe30K, JIOMaHylo,
TPEYTrOJIbHUK,  NPSIMOYIOJIbBHHK,  OKPYXHOCTB),
CUMMETPUYHYIO JAHHOM OTHOCHUTEJIBHO IIPAMOM,
Toukd. Haxoaute mnpumepsl  CUMMETPUM B
OKpy>karomeM mupe. MonenupoBaTh U3 Oymaru Jase
burypbl, CUMMETPUYHBbIE OTHOCUTEIBHO MPSMON;
KOHCTPYUPOBAaTh TE€OMETPUYECKHE KOH(MUTYpaLIUH,
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UCIIOJIb3Ysl CBOMCTBO CHUMMETPUM, B TOM 4YHUCJE C
NOMOIIbI0  IMPPOBBIX  pecypcoB. Mccmenosathb
CBOMCTBA W3Y4YEHHBIX (uryp, CBSI3aHHBIE C
CUMMETpHEH, UCIIOJIb3YSI HKCIIEPUMEHT,
HaOmonaeHne, wMoxaenupoBanue. (OOOCHOBHIBATH,
ompoBeprarb €  NOMOIIBIO  KOHTPIPUMEPOB
YTBEPKJICHUSI O CHMMETpUU QUryp

Bripaxxenus ¢ OykBamu (6 )

[Ipumenenue  OykB Ui 3alKCH
MaTEeMaTUYECKHUX BBIPAKCHUI U
IIPEIIOKEHN. DyKBEHHBIE BBIPAKEHHUS
U YHCIIOBBIE IOJCTAHOBKU. ByKBEHHBIE
PaBEHCTBA, HAXOXKJEHUE HEU3BECTHOIO
KoMIToHeHTa. DopmyJibl

Hcnonb3oBaTh OyKBBI AJis1 0003HAYEHUST YKCEI, MIPU
3alUCU MaTEMaTUYECKUX YTBEPKIECHUU, COCTABISAThH
OYKBEHHBIC BBIPAKECHHUS [0 YCJIOBHIO 3aJlayH.

HCCHGI{OB&TB HECJIOXHBIC YUCJIOBBIC
3aKOHOMCPHOCTH, HCIIO0Jb30BATb 6YKBBI A HUX
3aIIliCH. Beraucnsats YU CJI0BOC 3Ha4YCHHUC

OYKBEHHOT'O BBIPQKEHUS NPU 3alaHHBIX 3HAYCHMSIX
OykB. 3amucblBaThb (QOpMyJbl: I[EepuMeTpa U
IUIOIIAAM MPSIMO- YIOJIbHMKA, KBajapaTa; JJIMHBI
OKPYXXHOCTH,  IUIOIIAJM  Kpyra;  BBIINOJHATH
BBIYMCIEHUST 10 3TuM (opmynam. CocTaBisTh
dbopMyIbl, BBIpaXKarOIIUE 3aBUCUMOCTU  MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE; LIEHA,
KOJIMYECTBO,  CTOMMOCTB;  MPOU3BOJUTEIBHOCTD,
BpeMsi, 00BEM pabOTHI; BBIMOJHATH BBIYUCIEHUS TI0
ATUM dbopmymnam. Haxoauth HEU3BECTHBIN
KOMITOHEHT apu(PMETUYECKOTO ACHCTBUS

Harnsinnas reoMeTpus.
durypsl Ha miockoctu (14

4)

YeTbIpEXYTOIbHUK, IIPUMEPBI
YETBIPEXYTOJBHUKOB. [IpsMOyroyibHUK,
KBaJpaT: CBOWCTBAa CTOpPOH, YIJIOB,

N300pakaTh HA HETMHOBAHHOM W KJIETYaTOl Oymare
C WCHOJIb30BAHMEM UYEPTEKHBIX HUHCTPYMEHTOB
YETBIPEXYTOJbHUKU C 3aJaHHBIMU CBOWCTBAMU: C




nuaronanen. M3mepenue yrios. Buubl

mapaJuiCJIbHbIMHU, IICPICHAUKYJIIPHBIMU, PABHBIMHU

TPEYTOJIBHUKOB. [IepumeTp | ctopoHamu, IIPSMBIMH yTJIaMH u Ip.,
MHOroyroiapHuka. I[lnomans Qurypsl. | paBHoOeapeHHblid  TpeyroabHuK. [Ipeamarate
dopMynbl  mepuMeTpa W IUIOMIAJHU | 00CYX JaTh  CIOCOOBI, AJITOPUTMBI  ITOCTPOCHHSL.
npsiMo-  yronbHuka. [Ipubmmkénnoe | ccnenosarts, UCIIOJIB3YS JKCIEPUMEHT,
U3MEPEHUE IJIOIIA TN ¢buryp. | HabmoaeHue, MOJEIUPOBAaHUE, CBONCTBA
[Ipaktuueckass  pabora  «Ilmomanp | npsMOyroibHUKA,  KBajapara,  pa3OuBaTh  Ha
Kpyra» TpeyrojabHUKU. (OOOCHOBBIBATh, OINpPOBEpPraTh C
IIOMOIIBI0  KOHTPIIPUMEPOB  YTBEPKICHHUS O
MPSAMOYTOJIbHUKE, KBAJpare, pacro3HaBaTb BEPHBIC
U HEBEpHBIE YTBEpXKAcHUA. V3MepsATh U CTPOUTH C
IIOMOIIBI0 TPAHCHOPTHPA YTJIBI, B TOM YHUCJIE B
MHOT'OYT'OJIbHUKE, CPaBHUBATH YIJIbl; PacIliO3HaBaTh
OCTpbIE, IIpsAMBIC, TyIble, Pa3BEPHYTHIE YIVIBL.
Pacno3naBars, M300paxkaThb OCTPOYTOJIbHBIN,
MPSMOYTOJIbHBIN, TYNOYTOJbHBIA, PAaBHOOEIPEHHBIH,
PaBHOCTOPOHHUM TPEYrOJIbHUKHU. Bpruucnsars
MEpUMETP MHOT'OYT'OJIbHUKA, IJI0IA/Tb
MHOTOYTOJIbHUKA pa30MEeHHEM Ha MPSMOYTOIbHUKH,
Ha paBHBbIE (UTYpPHI, HCMIOIB30BATH METPUUYECKUE

€IUHULBI U3MEPEHUS JUTMHBI U TUIOIIAH.
[TonmoxurenbHbIE u | lenpie  uumcma.  Moayne  uyucna, | [[pyBoauTh npuUMeEphbl KMCMHOJIB30BaHUS B PEATbHOU
oTpuiatenbHbie uncia (40 1) | reomeTpudeckas VHTEPIPETALHNS | ’KUZHA TOJOKUTEIBbHBIX W OTPULATEIBHBIX YHCEI.
Moayisi.  YUucnoBele  mpoMexyTkH. | M3o0paxaTh 1iefible 4Yucia, MOJIOKHUTEIbHbIE H
[lonoxutenbHble W OTPULATENIBHBIE | OTPULATENBHBIE YHMCJIA TOYKAMM HA YHUCIOBOM
yucna. CpaBHEHUE TMOJOKUTEIbHBIX U | IPSIMOM, HCMOJIb30BaTh YHCIOBYIO TMPSMYIO ISt
OTPULIATENBHBIX yucesl. | CpaBHEHHS 4uncell. [IpumeHaTs nmpaBuiia CpaBHEHMS,
Apudmernueckue NEUCTBUS C | yHOpSIOYMBATh LENbIE YHUCIA; HAXOAWTh MOIYJb
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IMOJIOKUTCIIBHBIMHU W OTPpHULIATCIIbHBIMU
yuciiaMu. Perenne TeKCTOBBIX 3agad

yucna. PopMynupoBaTh IpPaBUJIa BBIYUCICHUS C
MOJIOKUTEIIBHBIMU W OTPUUATEIIBHBIMUA YHCJIAMU,
HAXOJWUTh  3HAYEHUS  YUCIOBBIX  BBIPAKECHUI,
coAepKalluXx JEUCTBUSI C TOJOXKHUTEIbHBIMU U
OTPULATEIIBHBIMA 4ucaaMu. [IpumeHaThr CBOMCTBA
CJIOKEHUSI ¥ YMHOXEHUS JIJIsl MPpeoOpa3oBaHmsi CyMM
Y IPOU3BEICHUMN

[IpencraBnenne naHHbIX (6

4)

[IpsiMmoyroJibHasl cucTteMa KOOpAMHAT Ha
miockoctu.  KoopauHaTel TOYKM Ha
IUIOCKOCTH, abcuucca W OpJuHAaTAa.
CronlOuaTele W KpPYroBbIE JHArpPAMMBI.
[Ipaktnueckass paborta «Iloctpoenue
auarpaMm». PerieHne TeKcToBBIX 3a1ad,
COJIEpKAIlUX JIaHHBIE, MPEACTaBICHHBIC
B TAOJIMIIAX U HA AMAarpamMmax

OOBICHATH 151 WJUTIOCTPUPOBATH IIOHATHE
MPSAMOYTOJIBHOW CUCTEMBI KOOPAMHAT Ha IJIOCKOCTH,
UCIIONB30BaTh  TEPMHUHOJIOTHMIO;  CTPOMTH  Ha
KOOPJIMHATHOM IIJIOCKOCTH TOYKH W (PUrypbl IO
3aJaHHBIM KOOpPAMHATaM, HAaXOAWUTh KOOPJIWHATHI
ToueK. YuTaTh CTOIOUATHIE U KPYTOBBIE TUArPAMMBIL;
UHTEPIIPETUPOBATh JaHHbIC; CTPOUTH CTOJOYATHIE
IarpamMMel. Hcnonp3oBaTh uH(popmanuio,
Ipe/ICTaBICHHYIO0 B TabiuIax, Ha AuarpamMmax s
peleHnss TEeKCTOBBIX 3aJad M 3aJay W3 peallbHOU
KU3HU

Harnsnnas reoMeTpus.
@urypsl B npoctpaHcTse (9

4)

[IpsiMmoyroNibHBIN TapassIeNienume, Kyo,
npu3Ma, NUpaMHlIa, KOHYC, IUIUHAID,
map u cepa. N3obpaxxenue
nmpocTpaHCTBeHHbIX ¢uryp. [Ipumeps
Pa3BEPTOK MHOTOIPAHHUKOB, IUIMHIpPA
u KoHyca. Ilpaktuyeckas pabora
«Co3znanue MOJIeIen
npocTpaHCTBeHHbIX (uryp». Ilonsarue
o0b€Ma; eIUHUIIBI U3MEpeHUs: oO0BbEMA.

Pacnio3HaBaTh Ha 4yepTe)kax, PUCYHKaX, ONUCHIBATH
nupamMuay, Mpu3My, UWIUHIP, KOHYyC, MIap,
n300paxkatbh UX OT PYKH, MOAECIUPOBATh U3 OyMaru,
MJIACTUJIMHA, IPOBOJIOKU U Ap. [IpuBOANTE pruMepbI
O00BEKTOB OKPYKAIOIIETO MHUPA, UMEIOMIHMX (HOPMBI
Ha3BaHHBIX Tei. Mcmonb30oBaTh TEPMUHOJIOTHIO:
BepIIMHa, pedpo, TpaHb, OCHOBAHUE, BBICOTA, PAINYC
U auameTrp, pas3Béprka. M3ywaTh, HCHOJIB3Ys
AKCTIIEPUMEHT, Ha0II0AeHHE, U3MEpEeHue,




O06bEM IPSIMOYTOJIBHOTO
napauienenunena, kKyoa, QopmMysl
o0BnéMa

MOJICJIUPOBAHUE, B TOM YHCIIE€ KOMIBIOTEPHOE, U
ONKCHIBAaTh CBONCTBA HA3BaHHBIX TEJ, BBIABIATDH
CXOJACTBA W pa3IWuMs: MEXKAy NHPaMUION U
MPU3MOM; MEXIY HWIMHIPOM, KOHYCOM M HIAPOM.
PacmosnaBaTh pa3BEPTKM mapasuienenurena, Kyoa,
MIPU3MBEI, MUPAMHU/IBI, KOHYyca, HUJUHAPA;
KOHCTPYUpPOBaTh JaHHBIE Tejla W3 Pa3BEPTOK,
cosgaBate ux Mozenu. CozmaBare  Mozenu
MPOCTPAHCTBEHHBIX (GUryp (U3 Oymaru, MpOBOJIOKH,
acTuianHa U Jip.) M3mepsaTs Ha MOAEnsX: IJIUHBI
pEOep MHOTOTPaHHUKOB, AUAMeETp 1apa. BeIBOAUTH
bopmyny o0béMa MPSIMOYTOJILHOTO
napajuienenunena. Bpruucnate no  Gopmynam:
00BEM MPSAMOYTOJBHOIO Napajuiesenunena, Kyoa;
UCIIOJIb30BaTh  €IMHMIIBI  M3MEpeHusi  00BEMA;
BBIYHUCIIATh OOBEMBI TEJ, COCTAaBJIEHHBIX M3 KyOOB,
napajuleJIenuIeoB; pellaTth 3aladd C pPeabHbIMU
JTaHHBIMU

IToBTOpenue,  06oOIIEHNE,
cuctematuzanus (20 u)

[ToBTOpEHHE OCHOBHBIX TIOHSATHH W
METOJOB KypcOoB 5 u 6 KIaccos,
0000111eHNEe U CUCTEMATHU3AINS 3SHAHUHN

Bbruuciisate 3HAUY€HUS BBIPAXKEHUM, COAEPHKAIIMX
HATypaJIbHBIE, LeJIble, IIOJIOKUTEIIbHBIE u
OTPULIATEIIbHBIE qyucha, OOBIKHOBEHHbIC u
JECATUYHBIE APOOM, BBINOJIHATH MPEoOpa30BaHUS
quceN W BhIpakeHUU. BpiOupats crocod cpaBHEHUS
YyHucell, BBIUKCJICHUH, IIPUMEHSTH CBOMCTBA
apu(pMETUUYECKUX JCUCTBUM ISl paldoHaIUu3aIuu
BBIUMCIICHUN. Pemars 3agaum U3 peaibHOM KU3HU,
MPUMEHATh MATEMaTUUYECKWUE 3HAHUS ISl PELICHUS
3a7a4 M3 JAPYrux npeaMetroB. Pemars 3agauun
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pa3HBIMM  cHloco0aMH, CpaBHMBaTh, BBIOHMpATH
CrocoObl  pelieHust 3aJIauu. OcymiecTBIATH
CaMOKOHTPOJIb BBIITOJIHSEMbBIX NEUCTBUU u
CaMOIIPOBEPKY pPe3yJIbTaTa BHIUUCICHUN




PABOYAS IIPOTPAMMA VYEBHOI'O KVYPCA «AJI'EBPA». 7-9
KJIACCBI

HEJIN U3YUYEHMA YYEBHOI'O KYPCA

Anrebpa sBISETCS OJAHUM U3 OINOPHBIX KYpCOB OCHOBHOW IIKOJIBI: OHA
o0ecrieunBaeT U3yyeHUE APYTUX TUCLUIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaKk U
TYMAHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAUMO Uil  MPOJOJIKEHHS
oOpa3oBaHMsI M B IOBCEIHEBHOM >kM3HHU. Pa3Butue y oOyuaromuxcs Hay4HbIX
IPEJCTaBICHUNA O MPOUCXOXKIACHUM M CYIIHOCTH airedpanyeckux adcTpakuui,
criocobe OTpaxXeHHsI M aTeMaTUYECKON HayKOH SIBJICHH U MPOLIECCOB B MPUPOJIE U
o01iecTBe, PO MaTeMaTU4YECKOr0 MOJEIUPOBAaHUS B HAyYHOM IIO3HAHUM U B
IPAKTHKE CHOCOOCTBYET (POPMHUPOBAHHIO HAYYHOTO MHMPOBO33PEHHUS U KayeCTB
MBIIUICHUSI, HECOOXOAUMBIX ISl afanTalid B COBPEMEHHOM IH(PPOBOM OOIIECTBE.
N3yyenue anreOpbl €CTECTBEHHBIM 0O0pa3oM O0OECIeurMBaeT pPAa3BUTHE YMEHHS
HaO0JI01aTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH
MBIIIEHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOM JIEUCTBHS U
BBIBO/IbI, (POPMYJIMPOBATh yTBEpkKAeHUsA. OCBOEHHE Kypca anreOpbl oOecrneurnBaeT
pa3BUTHE JOTMUYECKOTO MBIIIICHHUS 00YYarOIINXCs: OHU UCTIONb3YIOT JEAYKTUBHbBIE
Y WHIYKTUBHBIE PACCYKJEHHUsA, 0000IIEHNE U KOHKPETU3ALUI0, aOCTparupoBaHue
u adanmoruto. OOydeHue anreOpe MpeAnojaraeT 3HAYUTEIBHBIM  00BEM
CaMOCTOSITENIbHOM ~ JI€ATENbHOCTH OOYYaIOLIUXCsl, IO3TOMY CAaMOCTOSITEIBHOE
pelIeHre 3a7ja4 eCTECTBEHHBIM 00pa30M SIBJISIETCS peanu3aleil JesiTelIbHOCTHOIO
NpUHIUIA OOyYEHHUS.

B crpykType mporpammsl ydeOHOro kypca «Airedpa» OCHOBHOM HIKOJIBI
OCHOBHOE€ MECTO 3aHMMAIOT COJEpKaTelbHO-METOANYECKre JIUHUM: «Yucina u
BBIYMCIICHUS»; «ANreOpandyeckue BBIPAKEHUSD; «YPABHEHUS M HEPABEHCTBAY;
«Dynkium». Kaxnaas u3 3Tux coaepxKareibHO-METOAUUYECKUX JJUHUM Pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUEHHs Kypca, €CTECTBEHHBIM 00pa3oM MeperieTasCh
U B3aUMOJCUCTBYS C JpPYI'MMH €ro JMHUSMUA. B Xome wu3ydeHus Kypca
OOy4arolUMCsl TPUXOJIUTCS JOTMUECKH pacCyXAaTh, HCIOJb30BATh TEOPETUKO-
MHO’KECTBEHHBIN SI3bIK. B CBSI3U ¢ 3TUM 11€51€C000pa3HO BKJIIOYHUTH B IPOrpaMMy
HEKOTOpPbIE OCHOBBI JIOTMKH, TIPOHU3BIBAIOIIME BCE OCHOBHBIE pa3JIeibl
MaTeMaTUYECKOro oOpa3oBaHus M CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YUYarOIUMUCS
OCHOB YHMBEpPCAJbHOIO MAaT€MaTH4YecKoro s3bika. Takum o0pa3oM, MOXHO
YTBEPXKJaTh, YTO COJAEPKATEIBbHON M CTPYKTYpHOM OCOOEHHOCTBIO Kypca
«Anredpay» SBISETCS €ro UHTErPUPOBAHHBIN XapakTep.

Copepxxanne nuHUM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOM Jis
JanbHEHIIero U3y4eHus: MaTeMaTHUKU, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS
JIOTUYECKOTO MBIIIIEHUSI, (POPMUPOBAHUIO YMEHUS MOJIB30BATHCS ATOPUTMAMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX I TIOBCEIHEBHOM
*U3HU. PazBuTHE MOHATHA O YKCII€ B OCHOBHOM IIKOJIE CBSI3aHO C PAlIMOHAIBLHBIMU
U HUppaAlMOHANBHBIMU  YWCIaMH, (OPMUPOBAHMEM  MPEICTABICHUA O
NEHCTBUTENILHOM 4YHCJIE. 3aBepUICHHE OCBOEHUS YHUCIOBOM JIMHUU OTHECEHO K
CTapuieMy 3BeHYy OOIIero oOpa3oBaHusl.



Copepxanne JByX anreOpandeckux JHHHM —  «AnreOpandeckue
BBIPQKEHUS» U «YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (OPMHUPOBAHHIO Y
o0yyJaroImuxcss MaTeMaTUYecKoro amnmnapara, HeoOXOAUMOro Ul pelleHHs 3a1ad
MaTEeMaTHKH, CMEXHBIX MPEAMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3aaad. B
OCHOBHOH IIKOJIe Y4YeOHBIi MaTepuall TPYIIUPYETCS BOKPYT palMOHAIBHBIX
BBIp@XEHUN. Anredpa AEMOHCTPUPYET 3HAYECHHE MAaTEMaTHUKUA Kak s3bIKa IS
MOCTPOCHUS MAaTeMaTH4YEeCKUX MOJENeH, OMHUCaHUsl TMPOLIECCOB U  SBICHUM
peampHOrO MHpa. B 3amaum oOyueHust aireOpe BXOIAT TakkKe dajbHEUIIee
pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOJMMOro, B YAaCTHOCTH, IS
OCBOGHHUS Kypca UWH(GOPMATUKH, W OBJIAJCHHE HAaBBIKAMHU JEAYKTUBHBIX
paccyxaenuii. [IpeoOpa3zoBanne CUMBOJIBHBIX (POPM BHOCHUT CBOM crielupruecKuit
BKJIa/l B Pa3BUTHE BOOOPAXKEHUS, CIIOCOOHOCTEN K MaTEMaTHY€CKOMY TBOPUECTRBY.

Copepxanne  (yHKIIMOHATBHO-TpaUUEeCKO  JTUHUM  HAIEJICHO  Ha
NOJyYEHHUE IIKOJIbHUKAMH 3HAHUN O (QYHKIUAX KaK BaKHEHIIEH MaTeMaTUYecKOu
MOJIEH JIJIsl OTIMCAaHUsl U UCCIEIOBAaHUS pa3sHOOOpa3HbIX MPOLIECCOB U SIBICHUN B
npupoae u obmecTBe. M3yueHue 3TOro marepuaia CIOCOOCTBYET DPa3BUTHUIO Yy
oOyJaroluxcst yMEHHUs UCIO0Ib30BaTh Pa3InYHbIC BBIPA3UTEIbHBIE CPENICTBA SA3bIKA
MaTeMaTUKd — CJIOBECHbIE, CHUMBOJIMYECKHE, TpauyecKue, BHOCUT BKJIaa B
dbopMupoOBaHUEe MPEACTABICHUN O POJIM MAaTEeMAaTUKH B PA3BUTUU IUBUIM3AIUHN H
kynbTypsl. MECTO YYEBHOI'O KYPCA B YUEBHOM I1JIAHE

CornacHo yuyeOHOMY IUIaHy B 7—9 kiaccax wu3ydaeTcs Y4eOHBIM Kypc
«Anredpa», KOTOPBIA BKIIOYAECT CJEAYIONIME OCHOBHBIC Pa3eiibl COJEPKAHUS:
«Yucna u BBUHUCICHUA», «AJreOpanueckue BBIPAKECHUS», «YpaBHEHUS W
HEpPaBEHCTBa», « DyHKIIUN.

VYueOHbIil TIaH Ha U3ydeHue anredpsl B 7—9 Kitaccax OTBOJUT HE MeHee 3
y4eOHBIX YacOB B HENIETI0 B TEUCHHE KAXKIOTO Tojia 00yUeHHUsl, BCETO 3a TP Toja
oOyuenusi — He MeHee 306 y4eOHbIX 4acoB.

COIAEPXAHUWE YYUEBHOI'O KYPCA (110 TOIAM OBYYEHU )

7 kJacc

Yucna u évtuucnenusn

PanmonanbHbie yncaa

Hpobu OOBIKHOBEHHBIE U JECATUYHBIC, IEPEXOA OT OJHOW (POpMBI 3amucu
npobeit k gpyroil. IloHsTHe palMOHAaTBPHOTO 4YHMCJA, 3alKUCh, CpPaBHEHHE,
YOOPSAIOYUBAHUE  PAllMOHATBHBIX uucel. ApudmeTHdyeckue JEUCTBUS C
palMOHAIbHBIMKM YMCIaMu. Perenue 3amay U3 peajbHOM MPAKTUKU HA YacTH, Ha
JpoOu.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTEJeM: OIpeAesieHne, MpeoOpa3oBaHUE
BBIpAKEHUI Ha OCHOBE OIPE/IEICHUS, 3aITUCh OOJIBIITNX YHCEIL.

[IpoteHTHI, 3aNTUCH MPOIICHTOB B BUEC APOOM U ApoOU B BHUJE MPOIICHTOB.
Tpu OCHOBHBIE 33]]a4M HA MPOLEHTHI, PELICHHUE 3a]a4 U3 PEATbHON MPAKTHKHU.

[IpyumeHeHne TPU3HAKOB JICIUMOCTH, pa3JIOKEHHE Ha MHOXKHUTEIU
HaTypaJbHBIX YHCET.




PeanpHble  3aBHCHMMOCTH, B TOM 4Wcie TmpsMas W oOpaTHas
IIPONIOPLIHOHAIBHOCTH.

Ancebpauueckue gviparxcenus

IlepeMeHHBIE, YACIIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. [lonmycTrMbIe
3Ha4YEeHUS NepeMeHHbIX. lIpencraBnenne 3aBUCUMOCTH MEXY BEIUYMHAMU B BUJIE
dbopmynbl. Beraucnenus no gopmynam.

IIpeoOpa3oBanre OyKBEHHBIX  BBIP@XCHHM, TOXIECTBEHHO  paBHBIE
BBIpQXXEHHS, TpaBWiIa MpeoOpa3oBaHUs CyMM H TMPOU3BEICHHM, MpaBuiia
pPacKpbITUS CKOOOK U MPUBEICHUS MOJOOHBIX ClIaraeMbIX.

CBoOliCTBa CTENEHH C HATypaJIbHBIM II0KA3aTEJIEM.

OpnHounensl 1 MHOrOwIeHbl. CTenenb MHOrowieHa. CloKeHre, BbIYUTaHuUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMysbl COKPAIIEHHOTO YMHOXKEHUS: KBaJapar
CyMMBI M KBajpar pasHoctu. Dopmyiia pasHOCTH KBagparoB. PasnoxkeHue
MHOI'OYJICHOB Ha MHOKUTEJIN.

Ypasnenusa

VYpaBHEeHUE, KOpEHb YypaBHEHHS, NpaBWia NpeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCHJIBHOCTh YPAaBHEHUM.

JIluHeHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YHUCIIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pEUICHUE JIMHEMHBIX ypaBHEHMH. COCTaBlIeHUE YpPAaBHEHHUU 10
YCJIOBHIO 3a7a4u. Perenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPAaBHEHUM.

JIuHeliHOe ypaBHEHUE C JIByMs [IEPEMEHHBIMU U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPAaBHEHHU C JBYMs NEPEMEHHBIMH. PemeHue cucTteM ypaBHEHMM
CrocOOOM TMOACTAaHOBKU. [Ipumepsl pelleHHus TEKCTOBBIX 33ad C IMOMOILBIO
CHUCTEM YpPaBHEHUU.

Koopounamut u cpagpuxu. @ynkyuu

Koopaunara Toukm Ha npsmoil. YucnoBele mnpomexyTku. PaccrosHue
MEXKIY IBYMSI TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpsimoyronbHas cuctema kKoopaunat, ocu OX u Oy. AGciucca U opauHaTa
TOYKHM Ha KOOPAMHATHOM MIIOCKOCTH. [IprimMepsl rpadukoB, 3a1aHHbIX GOpMyIamMu.
Urenue rpadMKoB peaabHbIX 3aBUCUMOCTEH.

[lonsitue Qyukuuu. I'padux Pynkinuu. CsoiictBa (yHkumil. JlnHeiHas
bynkuus, e€ rpapuk. ['papuk pynkuuu y = x . I'paduueckoe pelieHne JMHEHHbIX
YPAaBHEHUM U CUCTEM JIMHEUHBIX YPaBHECHUM.

8 kiace

Yucna u évtuucnenusn

KBagpatueiii xopenb u3 uyucna. [loHsitue 00 HppanuOHAIBHOM YHCIIE.
JlecsiTuunble TpUOIMKEHUST UppallMOHAIbHBIX yrces. CBOMCTBAa apu(PMETUUECKUX
KBaJIpaTHBIX KOPHEH U WX MPUMEHEHHUE K MPeoOpa30BaHUIO YHCIOBBIX BbIPAXKEHHI
Y BBIUUCIICHUAM. JIeHCTBUTEIIBHBIE YUCIIA.

Crenenb ¢ LenabIM MoKa3aTesaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHUCIIA.

Anzebpauueckue eviparxcenus



KBampaTHbii  TpE€XuneH; pas3IOKEHHE KBAaJpPATHOIO TpEXWIeHa Ha
MHOKUTEJIN.

AnreOpandeckas apo0Ob. OCHOBHOE CBOWMCTBO anreOpamveckoil apoOwu.
CnoxeHue, BbIUMTAHHE, YMHOXXEHHE, JICJICHUE aireOpanyeckux Jpooeil.
PanmonanbeHble BEIpaKEHUS U UX peoOpa3oBaHUE.

Ypasenenua u nepasencmea

KBanpatHoe ypaBHeHME, QopMyila KOpHEH KBaJpaTHOIO YpaBHEHUS.
Teopema Buera. Pemenne ypaBHeHUM, CBOIAIINXCSA K JIMHEMHBIM U KBaJIpPaTHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

I'padmueckas uHTEpHpETAUs YPABHEHUM C IByMS IEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPABHEHHW C JABYyMS IEpeMEHHBIMU. [IpuMepbl pemieHuss CHCTeEM
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a71a4 aaredpanyeckum crocoooM.

UucnoBele HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OTHOW NMEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CuHcreMbl TMHENHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

Dynkyuu

[lonstue ¢ynkuuu. OOnacTb ONpPENENEHUS W MHOXECTBO 3HAYEHUI
dbynkuun. CriocoObl 3a1aHnust PyHKITUH.

I'padux pynkumu. YreHrne cBOMCTB PyHKIMU 1O €€ rpauKy.

[Tpumeps! rpadukoB PyHKIMMA, OTpAKAIOIINUX pealbHbIE IPOLECCHI.

OYHKIMY, OINHCHIBAOIINE TMPSAMYIO U OOpaTHYIO MPONOPIMOHAIBHbBIE
3aBUCUMOCTH, UX rpapuku. OyHKIUHN Y = X,y=x,y=xy= x. I'paduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHCHUU.

9 kiaace
Yucna u eviuucierus

JleCTBUTENbHBIC YK CIA

PanmonanbsHbie uncna, upparMoHaIbHbIC YUCIIA, KOHEUHbIE U OECKOHEUHbIE
JeCATUYHbBIC ApoOU. MHOXECTBO JIEUCTBUTEIBHBIX YHCEIT; JEHCTBUTEIBHBIC YHCTIA
KaKk OECKOHEUHbIC JeCATHYHbIC IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM ITPSIMOM.

CpaBHEeHHME JCUCTBUTENBHBIX 4YHUCEN, apUPMETHUYECKUe JEUCTBHUS C
JICUCTBUTEILHBIMH YU CIIAMH.

N3mepenus, mpuOIMKeHusl, OIEHKH

Pa3zMepbl OOBEKTOB OKpYXaloIIero MHUpa, JIUTEIbHOCTH IPOIIECCOB B
OKPYKaOIIEM MUPE.

[TpubamxEHHOE 3HAaUCHUE BEIUYUHBI, TOUHOCTh MPUOTUKEHUS.

Oxkpyrnenue uncen. [Ipukuika u olleHKa pe3yJbTaTOB BHIYHCICHUM.

YpaeneHuﬂ u HepaeseHncmea

YpaBHEHUS C OJHOM ITIEPEMEHHOU
JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASAIIMXCS K JIMHEUHBIM.



KBagpaTHoe ypaBHeHue. Pemenue ypaBHEeHNN, CBOASAIIMXCSA K KBAaPATHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsl pelieHrsl YpaBHEHUNW TPEThEU U YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM HAa MHOKUTEIIH.

Pemenne qpoOHO-paMoOHaAIBHBIX YPaBHEHU.

Pelienne TeKCTOBBIX 3a7a4 anreOpandeckKuM METOIOM.

Cucrembl ypaBHEHHI

VYpaBHeHue ¢ IByMsI MEpPEeMEHHBIMU U ero rpaduk. Pemenue cucrteM nByx
JIMHEWHBIX YPABHEHU C ABYMS IIEPEMEHHBIMU. Pelienue cucrem 1ByX ypaBHEHUH,
OJIHO M3 KOTOpPbIX JIMHEWHOE, a Jpyroe — BTOpod creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUN C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 33/1a4 aNreOpandeckuM CocoOoM.

Hepasencra

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

PemieHne nuHEWHBIX HEPABEHCTB C OJHOW IIEpeMEHHOU. PelieHue cucrem
JUHEWHBIX HEPABEHCTB C OAHOM mepeMeHHOM. KBanpaTHele HeEpaBeHCTBA.
['padprueckas wHTEpHpeTalysT HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMHU.

Dynkyuu

KBagpatnunas Qynkius, e€ rpadguxk u cpoiicta. [lapabomna, koopauHaThI
BEPILMHBI 1apadoJIbl, OCb CAMMETPUH NapadOJIbl.

I'paduxu byskimit: y = kx, y =kx + b,y = ¥ y = x° x

Y = X, Y =X U UX CBOICTBa.
Yucnoewvle nociie0o6ameibHOCmu

OmnpenesneHue 1 CrnocoObl 3aJaHus YUCIOBBIX MOCIEI0BATEILHOCTEH

[ToHsiTHE YHUCIOBOM TOCIEAOBATENBHOCTU. 3aJlaHUE IOCIEIOBATEILHOCTH
peKyppeHTHOI dopmynoi u Hhopmysoit N-ro uieHa.

Apudmerrnyeckass 1 TEOMETPUYECKasi IPOTrPECCUU

Apudmernueckass U reomerpuueckas nporpeccur. @opmynbl N-TO YiieHA
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakenne 4iaeHOB apu(METHUECKOW U TEOMETPUYECKOW Mporpeccuit
TOYKaMHU Ha KOOPJWHATHOM IUIOCKOCTU. JIMHEMHBIA U 3KCIOHEHUIHATbHBIA POCT.
CioHbIE NPOLIEHTHI.

IVDIAHUPYEMBIE TIPEJIMETHBIE  PE3VJIbTATBI OCBOEHUA
PABOYEN ITPOI'PAMMBI KYPCA (IT0O T'OJIAM ObYUYEHN )

OcBoeHune y4eOHOTO Kypca «AnredOpa» Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JOJDKHO oOOecrednBaTh JOCTHXKEHUE CIEAYIOIUX MPEAMETHBIX
00pa3oBaTeIbHbIX PE3YJIHTATOB:

7 kjaacc

Hucna u eviuucierus



° BeimonHSATE,  codeTras  yCTHBIE WM IIMCBMEHHBIC  TPUEMBI,
aprupMeTHICCKHE JCHCTBUS C PAIIMOHAILHBIMU YHCIIAMHU.

° HaxonuTh  3HAYEHHUS  YHUCJIOBBIX  BBIPAKCHUN; IPUMCHSTH
pa3HOOOpa3HbIe CITOCOOBI M MPUEMBI BEIYUCIICHUS 3HAYCHHUI JIPOOHBIX BBIPAKCHHUH,
collep Kalux OOBIKHOBEHHBIE W JIeCATUYHBIC ApoOu. 6 Ilepexoauth OT OmHOMN
dbopmbl 3amucy YHMceNl K JApyrod (mpeoOpa3oBhIBaTh JECATUYHYIO IpoOb B
OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B YaCTHOCTH B OCCKOHCUYHYIO
JECATUYHYIO IPOOB).

o CpaBHHBaTh U YIIOPSI0YMBATH PALIMOHAIIBHBIE YNCIA.
o OKpyrasTh YKcIIa.
o BBINONHATE NPUKUIKY WM OLEHKY pe3ysbTaTa BBIYMCICHUN, OLEHKY

3HAYECHUW YUCIIOBBIX BBIPAKECHUM.
BbINOJHATH JeMCTBUSA CO CTENEHAMHU C HATYPAJbHBIMH OKA3aTEJSIMU.

. HpI/IMeHHTB MNPpU3HAKHW JCIIMMOCTH, PA3JIOKCHUEC Ha MHOXHUTCIN
HaTypaJIbHBIX YHUCCII.
. Pematn IMPAKTHUKO-OPUCHTUPOBAHHBIC 3aJa4u, CBJ3aHHBIC C

OTHOIIICHWEM  BEJIIMYWH, MPOTOPIIMOHAIBHOCTEIO  BEIWYWH, IPOIICHTAMH,
HHTEPIIPETUPOBATh pE3yJbTaThl pelieHrus 3a7ad ¢ yd4éToOM OrpaHUYCHUH,
CBSI3aHHBIX CO CBOMCTBAMH PacCMAaTPHUBAEMBIX OOBEKTOB.

Anzebpauueckue sviparicenus

= Hcnonp3oBaTh anreOpandyeckyrd TEPMHUHOJOTHUIO U  CUMBOJIUKY,
MPUMEHSATH €€ B IMPOLIECCE OCBOEHUSI yUeOHOT0 MaTepHalia.

. Haxonute 3HaueHHsi OYKBEHHBIX BBIPQKECHHH MpU  3aJaHHBIX
3HAYECHUAX [IEPEMEHHBIX.

. BoinonHsaTh mpeoOpa3oBaHUs UENOr0 BBIPAKEHHUS B MHOTOYJIEH
MPUBEAECHUEM NOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

= BBINOIHATS YMHOKEHHE OJHOWICHA HA MHOTOWIEH U MHOI'OYJICHA HA
MHOTOYJIEH, TPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

. OcCyIIeCcTBIATh  PA3JIOKEHHE MHOTOWICHOB HAa MHOXKHWTEIN C

MOMOIIIbIO BBIHECEHUS 32 CKOOKM OOIIETr0 MHOKUTENS, TPYIIUPOBKU CIIaracMbIX,
npuMeHeHus: GOPMyYJT COKPAIIEHHOTO YMHOKEHHUSI.

. [IpuMensaTh TpeoOpa3oBaHUs MHOTOWICHOB JJISl PEIICHUS Pa3IMYHBIX
3a71a4 U3 MaTEMaTUKH, CMEKHBIX MPEAMETOB, U3 PEATbHOU MPAKTUKU.
. Hcnonb30BaTh CBOMCTBA CTEIEHENM C HATypaJbHBIMU NOKA3ATEISIMU

TSl TpeoOpa3oBaHus BIPAXKECHUM.
Ypasnenua u nepasencmea
° Pemate nMHEHHBIE ypaBHEHHUs C OJHOW IIEPEMEHHOM, IPUMEHS
[IpaBuja Iepexona OT UCXOAHOI0 YPAaBHEHUS K PaBHOCWIbBHOMY eMy. [IpoBepsTs,
ABJISIETCS JIX YUCIIO KOPHEM YPaBHEHUS.

° [IpumensaTy rpaduueckue METOAbl TPU PEIICHUH JIUHEHHBIX
YPaBHEHUU U UX CUCTEM.
o [TonbupaTh mpuMeEpHI ap YUCEN, SIBISIONIUXCS PEIICHUEM JIMHEHHOTO

YpaBHCHUA C IBYMS IICPCMCHHLIMMU.



o CtpouTh B KOOPAMHATHOM IMJIOCKOCTH IrpauK JUHEHHOTO YpaBHEHMUSI
C IBYMsI TEPEMEHHBIMU; TMOJB3YSICh TpapUKOM, MPUBOJIUTH MPUMEPHI PELICHHUS
yYpaBHEHHUS.

o Pemratb  cuctemMbl  OBYX  JIMHEHMHBIX YPAaBHEHUHW C  JBYMS
NEPEMEHHBIMH, B TOM YHCIIE€ TPAPUUECKH.
o CocTaBiATh U peliaTh JUHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEWMHBIX

YPaBHEHUN 110 YCJIOBHUIO 3aJa4d, HWHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

Koopounamot u epagpuxu. @ynukyuu

o N300paxaTh Ha KOOPAMHATHON NPSAMON TOUYKH, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOpJAMHATaM, Jy4d, OTPE3KH, HHTEpPBAJIbI; 3alUCHIBATh YHUCIOBBIC
IPOMEXKYTKH Ha aJIreOpanveckoM sI3bIKE.

o OTmeyaTh B KOOPAMHATHOM IUIOCKOCTM TOYKHM II0 3aJaHHBIM
KOOpAMHATAaM; CTPOUTH Tpaduku JUHEHHBIX QyHKUMUNA. CTpouTh rpaduk GyHKIUU
y= x.

o OnuceiBaTh ¢ MOMOUIbIO (DYHKUMN W3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHUE; II€HA, KOJUYECTBO, CTOMMOCTH;
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

o Haxoauts 3HaueHue GyHKIMM 110 3HAYEHUIO €€ apryMEeHTa.

o [lonumate rpaduyeckuii crnoco0 TPEACTAaBICHUS W  aHaIM3a
uH(pOpMalMKU; WU3BJIEKaTh W HWHTEPHPETUPOBATH HH(OpMALUI0O M3 TIpaPUKOB
peanbHBIX IPOLECCOB U 3aBUCUMOCTEM.

8 kiace

Yucna u eévtuucnenusn

o Hcnonb3oBaTh  HayaJbHbIE  MPEJACTABIEHUS O  MHOXKECTBE
JENCTBUTENbHBIX YHCEJl JJI CPAaBHEHUS, OKPYIJIEHUS U BBIYUCIECHUN; N300paKaTh
JEWCTBUTEIBHBIE YUCIIA TOYKAMU Ha KOOPAUHATHOM IIPSMOM.

o [IpumeHsATh TOHSTHE aApPUPMETUYECKOIO  KBAJIPAaTHOTO  KOPHS;
HaXOJUTh KBAJpPATHbIE KOPHHU, MCHOJb3Yys IMPU HEOOXOAMMOCTU KaJIbKYJATOD;
BBIMOJIHATh MPEOOpa30oBaHMs BBIPAKEHUM, COAEpKALUX KBaJpaTHbIE KOPHHU,
HCIIOJIb3YSl CBOMCTBA KOPHEM.

o Hcnonp3oBaTh 3amucu  OONBIIMX M MalbIX YHUCEN C IIOMOIIbBIO
JEeCATHUYHBIX ApoOel u creneHei yucna 10.

Anzebpauueckue eviparxcenHus

o [IpuMEHATh TOHSITUE CTEHNEHH C LENbIM I0Ka3aTeJIeM, BBINOJHSIThH
npeoOpa3oBaHus BRIPAXKECHUH, COJEPIKAIUX CTETICHH C IEITBIM MOKa3aTesIeM.
o BBITIONHATS  TOXIIECTBEHHBIC  MPEOOpa3oBaHUSI  pPAlMOHATBHBIX

BBIPOKEHUI HA OCHOBE MIPABWJI ICUCTBUI HAJ MHOTOWICHAMH M alre0pandyecKuMu
JTPOOSIMHU.

° PacknanpiBaTh KBaJpaTHBINA TPEXUICH HA MHOKHUTEIIH.

o [IpuMeHsaTh MpeoOpa3oBaHUsl BBIPAKECHUM ISl PEIICHUS Pa3IUYHBIX
3a7a4 U3 MaTEMaTUKHU, CMEXXHBIX MPEAMETOB, U3 PEATbHON MPAKTUKHU.



Ypasnenusa u nepasencmea

o Pemiath JHMHEHBbIE, KBaJApaTHbIE YPaBHEHUSI W pallMOHAJbHBIE
YpaBHEHUS, CBOJASIIMECS K HHUM, CHCTEMbl [JIByX YpPaBHEHUU C JAByMs
MIEPEMEHHBIMHU.

o [IpoBoAUTE MPOCTEHIINE HCCICIOBAHMS YPAaBHEHHH M CHUCTEM
ypaBHEHUH, B TOM 4YHCIE C TMPUMEHEHHWEeM TpadUiIeCKUX TPEICTABICHUN
(ycTaHaBIMBaTh, UMEET JIU ypaBHEHHE WIIM CUCTEMa ypaBHEHUH pEIICHUs, €CIH
HUMEET, TO CKOJIbKO, U TIp.).

o [lepexoguTs OT cllOBeCHOM  (OPMYITUPOBKM 3aJaud K €&
anredpanyecko MOJENM C TIOMOIIBI0O COCTaBJICHUS YPABHEHMSI WM CUCTEMBI
YPaBHEHUM, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM  3aJayu
IIOJTyYEHHBIN PE3YJIbTaT.

o [IpuMeEHSTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsI CPABHEHHUS, OLICHKU;
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOW M WX CHUCTEMBI; J1aBaTh
rpauyuecKkyo WUIIOCTPALIUI0 MHOMKECTBA pEIIEHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

Dynkyuu

o [loHuMaTh W HCHOJIB30BaTh (PDYHKIMOHAJIbHBIC TOHATHUS U S3bIK
(TEpMUHBI, CUMBOJIMYECKUE OOO3HAYEHUS); OMPENENATh 3HAaueHHE (YHKIUU I10
3HAYEHUIO apTyMEHTA; ONpeesaTh CBOMCTBA (DYHKIUU 110 €€ rpaduky.

o Crpountb rpaduku
AJIIEMEHTApHbIX (DYHKIMH, OINUCHIBaTh CBOMCTBAa YHCIOBOM (QYHKUUMU 1O €€
rpaduky.

9 kiace

Yucna u eévtuucnenusn

o CpaBHHBaTh W yHOPSAJOYMBATH PALMOHAJIBHBIE W HPPALMOHAIBHBIC
qucIa.

o BoimonusaTe apupMeTnueckue NeiCcTBUS ¢ pallMOHAIBHBIMU YUCIIaMHU,

codeTrass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIYMCICHUS C
UPpaLMOHATBHBIMH YHCIIaAMHU.

. Haxonute 3HaueHUs CTENEHEN C LEJIbIMU ITOKA3aTEIsIMU U KOPHEW;
BBIYUCIISITh 3HAYEHUS YNCIOBBIX BBIPAKECHUI.

o OKpyryisiTh  I€UCTBUTEIBHBIE  YHWCIA,  BBINOJHATH  HNPUKUAKY
pe3yabTaTa BbIUUCICHHM, OLIEHKY YHCIOBBIX BBIPAKEHUHN.

Ypasenenua u nepasencmea

o Pemiatb  nuHEHHbIE W KBaJApAaTHbIE YpPAaBHEHUS, YpPaBHEHUS,
CBOJIALIIMECS K HUM, TPOCTEHIINE APOOHO-PAlMOHANIbHBIE YPABHEHUS.

o Pemats cucreMsl IByX JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU
U CUCTEMBI JIBYX YPaBHEHUI, B KOTOPHIX OJIHO YPABHEHUE HE SIBJSCTCS JIMHEHHBIM.

o Pemiath TekcToBBIC 3a7auM anreOpanyeckuM CIOCOOOM C TTOMOIIBIO
COCTABJICHHSI YPAaBHEHUS WU CUCTEMBI IBYX YPAaBHEHUH C ABYMsI IEPEMEHHBIM



o [IpoBOAMTE MPOCTEHIINE HWCCICAOBAHUS YPABHEHUW H CHCTEM
ypaBHEHUH, B TOM 4YHCIE€ C TMPUMEHEHHEM TrpapuuecKuX MpeCTaBICHUN
(ycTaHaBIMBaTh, UMEET JIM YPAaBHEHUE WM CHCTEMA YPABHEHUMN DPEIICHHS, €CIIU
UMEET, TO CKOJIBKO, U TIp.).

o Pemate  nMHEHbIE  HEpPaBEHCTBA, KBAJApPAaTHbIE HEPABEHCTBA;
M300paxkaTh peIICeHWE HEPABEHCTB HA YHCIOBOW MPSIMOM, 3alMChIBaTh PEIICHUE C
MTOMOIIBI0 CUMBOJIOB.

o Pematb cHCTEMBI JIMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJIIOYAIONIME KBAJpaTHOE HEPABEHCTBO; M300pa)kaTh PEIICHHE CHCTEMbI
HEPABEHCTB HA YUCJIOBOM NPSMOM, 3alUCHIBATh PEUIEHUE C IOMOIIBI0 CHMBOJIOB.

o Hcronb30BaTh HEPABEHCTBA IIPU PEILICHNUN PA3JIUYHbIX 3aa4.
Dynkyuu
o Pacno3naBate ~ (QyHKIMM  W3y4yeHHbIX  BUJOB.  [loka3piBaTh

CXEMaTHYECKH PaCHOJIOKEHUE HAa KOOPAMHATHOM IJIOCKOCTH TpauKoB (QPYHKIUI
puma: Y = kK y = kx + b y=_ X y=ad+bx+cy=x,y=xy= x B

3aBUCUMOCTH OT 3HaY€HUN KO3()(PUIIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIIHIA.

o Crpoute M wu300pa)kaTh CXEMAaTUYECKH TpaduKU KBaJpaTHUHBIX
(yHKUHNA, OMUCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKIUN IO UX IpaPUKaM.
o Pacno3HaBaTh KBagpaThyHyro (QyHKIMIO 1O (GopMylie, HPUBOIUTH

pUMEPHI KBAAPATUYHBIX (DYHKIIUHA U3 peaTbHOM KU3HU, PU3UKH, T€OMETPHH.
Apugpmemuueckan u ceomempuueckasn npozpeccuu

o Pacnio3naBaTh apupMeTUIeCcKyto 1 TEOMETPUUIECKYIO MPOTPECCUU TIPU
pa3HbIX CIIOCO0aX 3a/1aHMUs.

o BbITIONHATE BBIUMCICHUS C HUCIOJIb30BaHHMEM (OpMyn N-ro ujeHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N UJICHOB.

o N300paxkaTh 4ieHbl MOCIE0BATEIbHOCTA TOUKAaMU Ha KOOPAUHATHOMN
IIJIOCKOCTH.

o Pemate 3a1aun, CBA3aHHBIE C YUCITOBBIMHM MOCIEIOBATEILHOCTIMU, B

TOM 4YHCJIE 3aJa4d W3 PEATbHOW JXKM3HU (C HCIOJNB30BAaHUEM KaJbKYJIATOPA,
U (HPOBBIX TEXHOJIOT



TEMATHUYECKOE IINTAHUPOBAHUE YUEBHOI'O KYPCA (IT1O TOJAM OBYUEHUA)

7 xnacc (102 u)

Hazpanue pas3aciia

OcHoOBHOE COACPIKAHUC

OcHOBHBIC BUJbI ACATCIbHOCTH O6y‘IaIOHII/IXC5I

Yuciaa U BBIYKACIEHUS.

ParmonanbHbie  umncIia
(25 9)

[TonsaTue PaLMOHAIIBHOIO yucia.
Apudmernueckue NEeUCTBUSA C
paumoHaNbHBIMUA unciaamMu. CpaBHEHHE,
YHOPSAOUYNBAHUE PALMOHAIBHBIX YHUCEIN.
CreneHp ¢ HaTypaJbHBIM IIOKA3aTEJIEM.
Pemennie OCHOBHBIX 3aJad Ha JpooH,

MPOLIEHTBl W3  pEaJbHOM  NPAKTUKH.
[Ipu3Haku [OETUMOCTH, Pa3JIOKEHHsI Ha
MHOKHTEIN HaTypaJbHBIX YHCEJL.
Peanbupie  3aBucumoctu. Ilpsmas wu

oOpaTHasi IPOMOPIUOHATEHOCTH

Cucrematu3upoBatb W oboram@are  3HaHUA 00
OOBIKHOBEHHBIX M JCCATUYHBIX Apo0six. CpaBHUBATH U
YHOPSAI0YUBATh pobu, npeoOpa3oBbIBas npu
HEOOXOJMMOCTU JIECATHYHBIE TPOOM B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B  JIECATUYHBIE, B YacCTHOCTH B

OECKOHEUYHYI0  JIeCATUYHYI0  J1poOb.  [IpumeHsTH
pa3HoOOpa3Hble CHOCOObl W MNPUEMBI  BBIUKUCICHUS
3HAYEHUHN JTPOOHBIX BBIPAKECHUU, coaepaKalux

OOBIKHOBEHHBIE MW JCCATUYHBIC APOOH: 3aMEHATh MPH
HEOOXOJMMOCTU JECATUYHYIO JAPOOb OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JIECSITUYHOMN, MPUBOJIUTH BBIPAKECHHUE K
dbopme, Hambomee  ymOOHOW  JuIsl  BBIYMCIICHUH,
peoOpa3oBbIBATH APOOHBIC BHIPAKEHUS HA YMHOKEHUE U
JIeJIeHUEe JeCSITUYHBIX IpoOe K NEUCTBUAM C LEJIbIMU
guciaamMu. [IpuBoauTh YnCIOBbIE U OYKBEHHBIC TTPUMEPHI
CTEIICHHW C HaTypallbHBIM TOKa3aTeleM, OOBSICHSSA
3HAYEHMS OCHOBAaHHUS CTENEHM M TIOKa3aTellsl CTEICHH,
HaxOJUTh 3HAYCHHUS CTEMEeHEed Bujma a n (a — Jrodoe
pallMOHAIIbHOE  YHCIO, N — HATypaJlbHOE YHCIIO).
IToHMMaTh CMBICHT 3alKMCH OOJBIIUX YHCEI C MOMOIIBIO
JECATHYHBIX Apo0eH 1 crerneneit urcia 10, npuMeHsaTh uX
B  pealbHbIX  CUTyalusax. [IpuMeHSTh  MNpU3HAKU
JETUMOCTH, PAa3JOKEHUS Ha MHOXXHUTEJIM HaTypalbHBIX




yucen. PemaTe 3a1aun Ha 4acTH, IPOLIEHTHI, TPOIIOPLINH,
Ha HAaXOXJICHHWE ApoOuW (TPOIEHTa) OT BEJIWYMUHBI U
BENTMYUHBI TI0 €€ aApodm (TPOIEeHTY), ApoOu (IIPOIICHTA),
KOTOPBIM  COCTaBJISIET OJHA BEJIMYMHA OT JPYTOW.
[IpuBoanTH, pa3dUpPaTh, OLICHUBATH PA3TUIHBIC PEIICHUS,
3allMCH PEIICHUM TEKCTOBBIX 3ajad. Pacrio3HaBaTe u
OOBSCHATH, ONUPAsICh HAa  OMNpEACNICHUS,  MPSIMO
MPOTMOPIIMOHANIBHBIE W OOpaTHO MPOMOPIUOHAIBHbBIE
3aBUCUMOCTH MEX]y BEIMYMHAMU;, MIPUBOJUTH PUMEPHI
ATUX 3aBUCUMOCTEM W3 pEATbHOrO0 MHUpa, U3 JPYTHX
y4eOHBIX PEAMETOB. Pemats MIPAKTHKO-
OPUEHTUPOBAHHBIC 3a/1a4M Ha JPOOU, MPOLEHTHI, MPIMYIO
1 00paTHYIO MPOMOPIHMOHATEHOCTH, MPOTIOPIIUN

AnreOpanveckue
BbIpakeHUs (27 1)

bykBennnie BbIpaxkeHus. IlepeMeHHbIE.
JlommycTuMble  3HAYCHHUS IEPEMCHHBIX.
®dopmynel. [IpeoOpazoBanne OyKBEHHBIX

BBIPDOKECHUM, PACKpPBITHE CKOOOK U
MpUBEICHUE  MOJOOHBIX  CllaraeMbIX.
CBoiicTBa CTENEHM C HATypaJbHbIM

rmokasarejieM. MuorowieHsl. CJI0KeHHE,
BBIYUTAHUE, YMHOXEHHUE MHOTOUJICHOB.

DopMysbl  COKPAIIEHHOTO YMHOXEHHUS.
Pasznoxenue MHOTOYWIEHOB Ha
MHOKHUTETH

OBnaneThb anredpanyeckon TEPMHUHOJIOTHEH u
CUMBOJIMIKOW, TPUMEHSITh €€ B TIPOIECCE OCBOCHHS
yueOHOro martepuana. HaxomuTh 3HaueHHS OYyKBEHHBIX
BBIPOKECHUI MPU 33JaHHBIX 3HAUCHUAX OYKB; BBIMOJIHATH
BbIUKCIIEHUS TI0 (hopMyJiaM. BeIMOMHATE TpeoOpa3oBaHuUsI
[[EJIOTO  BBIPAKEHHS] B  MHOTOWIEH IPHUBEICHUEM
MOJOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK. BBIMOTHATH
YMHOKCHHE OJHOYJICHAa HAa MHOTOYJIEH U MHOTOYJICHA Ha
MHOTOWICH, MPUMEHATH (OPMYJIbl KBaJpaTa CyMMBI U
KBaJpata  pasHocTd.  OCymIeCTBISATh  Pa3jioKEHUE
MHOTOWICHOB Ha MHOXHUTEIM ITyTEM BBIHECCHUS 3a
CKOOKM OOIIero MHOXHTENsA, MPUMEHEHUs (QOpMYJIIbl
pa3HOCTH KBaJIPaTOB, bopmyn COKPAIIEHHOTO
yMHOXKEHHS. [IpuMeHsITh peoOpa3oBaHUE MHOTOWICHOB
JUIST  pEIICHHWS pa3IMYHBIX 3a7ad W3 MaTeMaTHKH,




CMEXHBIX  IPEAMETOB, W3  pPCAJIbHOW  IIPAKTHUKHU.
3HAKOMUTBCS C UCTOPUEN Pa3BUTHSI MaTEMAaTUKU

YpaBHeHUs u | YpaBHeHue, TMpaBuia mpeoOpa3oBaHus | Pemarh JMHEHOE ypaBHEHHE C OJHOW IEPEMEHHOM,
HepaBeHcTBa (20 u) YpaBHEHHUSI, PABHOCUIIBHOCTh YPABHEHHUI. | IPUMEHSA MpaBUjla Mepexoaa OT UCXOJAHOTO YPABHEHHUS K
JIuneliHOE ~ ypaBHEHHE C  OJHOH | paBHOCWJIBHOMY eMy Ooiiee mpoctoro Bujaa. [IpoBepsTs,
IIEPEMEHHOM, peleHue JIMHEWHBIX | ABJIIETCA JIM KOHKPETHOE 4YHCIO KOPHEM YPaBHEHUS.
ypaBHeHu#. Pemenue 3amau ¢ nomouisio | [logbupate  mpumepbl map  yucesd,  SBISIOMIMXCA
ypaBHeHUHN. JIMHENHOE ypaBHEHHE C | pELICHUEM JIMHEWHOTO ypaBHEHUS c IBYMS
JIBYMSl TIEPEMEHHBIMH M €ro rpaduk. | nepeMeHHbIMU. CTpoUTh B KOOPJAMHATHON IUIOCKOCTH
Cucrema ABYX JHMHEWHBIX ypaBHEHUH C | TpaduK JUHEHHOrO ypaBHEHUS C JBYMs IEPEMEHHBIMH;
IByMsl TIepeMEeHHbIMH. PellleHne cucteM | monb3ysch TpadHuKoM, MPUBOJUTH NPHUMEPHI PELICHUs
YpaBHEHUH CcrMocoOOM TMOACTAHOBKM H | ypaBHeHUs . Haxomutb  pelieHue  CHUCTEMBI  JBYX
CIIOCOOOM CIIOKEHUS JUHEHHBIX YPaBHEHMH C  JByMsS II€PEMEHHBIMH.
CocraBnsaATh MW pewiaTb ypaBHEHUE WIH CUCTEMY
YPaBHEHUM IO YCIOBHUIO 3aJa4M, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33Ja4yd IOJYyYEHHBIN
pe3yabTar
Koopaunatel u | Koopnuuara  Toukm  Ha  npsmoid. | U3o0pakaTh Ha  KOOPAMHATHOW  MOPSIMOM  TOYKH,
rpadpuku.  DyHkiuu | UucnoBele NpOMEXyTKU. PaccrosiHMe | COOTBETCTBYIOIIME — 3aJaHHBIM  KOOpJAWMHATaM, JIy4H,
(24 9) MEXJy JBYMsl TOYKaMH KOOPJIMHATHOMW | OTPE3KH, UHTEPBAJIbI; 3alIMChIBaTh UX Ha ajIre0panyeckom
MPAMOIA. [IpssmoyronbHas cucrema | a3pike. OTMEUaTh B KOOPJAUHATHON MJIIOCKOCTH TOYKH 10
KOOpAMHAT Ha IUIOCKOCTU. IlpuMepsl | 3aJaHHBIM KOOpAMHATAM; CTPOUTH T'paUKU HECIOKHBIX
rpaduKoB, 3aJIaHHBIX dbopMynamu. | 3aBUCUMOCTEH, 3a/laHHBIX (OpMyIamMH, B TOM YHUCIE C
Urenue rpadukoB peanbHBIX | TOMOILIBIO IUPPOBBIX JJabopaTtopuil. [[puMeHaTh, U3yyaTh
3aucumocteil.  [lonstne  QyHKIMH. | TpEUMyIECTBa, MHTEPIPETUPOBATH Tpaduueckuii crnocod
I'padux ¢ynxiuu. CoiicTBa (yHKIMA. | TPEACTABICHUS U aHAIN3a Pa3sHOOOPA3HOW IKU3HEHHOU
JIuneiinas byHKUHS. [Toctpoenue | unpopmaruu. OcBanBaTh MOHATUE PYHKIUHU, OBJIA1€BATh




rpaduka auHelHOW QyHKIMH. ['paduk
GyHKIINN y = X

(GbyHKITMOHATBLHOMN TEPMUHOJIOTUEN. Pacno3naBath
muHelHyo GyHkmio y = kx + b, onuceiBaTh €€ CBONCTBA
B 3aBUCUMOCTH OT 3HaueHud kodddummentoB k u b.
Crpouts rpapuku TuHeHHON QyHKIMKN, QYHKINN Y = X .
Hcnonp3oBaTh MHMGPOBBIE PECYpChl IS  TOCTPOCHUS
rpadukoB QYHKIIUNA U U3ydeHUs] UX CBOUCTB. [IpuBOIUTHL
OpUMEpbl  JTUHEHWHBIX  3aBUCHMOCTEH B  peajbHBIX
Mpolieccax u sIBICHUSAX

IloBTOpEHNE
o0o06meHue (6 1)

[ToBTOpEHHE OCHOBHBIX TOHATHH W
METOJIOB Kypca 7 Kjacca, o0oOiieHue
3HAHHUM

BriOupath, NpUMEHSITH OLEHUBATH CIIOCOOBI CpaBHEHUS
YuCeN, BBIYMCICHUN, NPeoOpa3oBaHUN  BBIPAKEHUI,
pemieHuss ypaBHeHUH. OCylIeCTBISATh CaMOKOHTPOJIb
BBIMOJIHSIEMBIX JICMICTBUM M CaMONPOBEPKY peE3yJbTaTa
BBIYKCIICHUM, TpeoOpa3oBaHuii, mocTpoeHuil. PemaTth
3a71a4M U3 PEAIbHOM KU3HH, IPUMEHATh MATEMAaTUUYECKUE
3HAHUS JUISL PELICHUs 3a7ad W3 APYTUX MPEIMETOB.
Pemates TekcTOBBIE 3amayM, CpaBHUBATh, BBIOUPATH
CIIOCOOBI PEIICHUS 3aa9H




8 ximacc (102 q)

Ha3zBanue paznena

OcHOBHOE cOaepKaHNe

OcHOBHBIE BUBI ICATEIBHOCTH O0y4AOIIUXCS

Yucna U BBIUUCICHUS.
KBagparueie kopuu (15

4)

KBampaTHblii  KOpeHb W3  4HCIIA.
[lonsiTe 00 HMppaLMOHAIIBHOM YHCIIE.
JlecaTuuHble IPUOSIMKEHUS
UppaLMOHATBHBIX quced.
JlerictButenbHble uucna. CpaBHEHHE
JIEUCTBUTEIILHBIX qucell.
Apubmernueckuii KBaJIpaTHBIN
KOpEHb. YpaBHEHHE BHAA X2 = a.
CaoiicTBa apu(PpMETUIECKUX

KBajipaTHBIX KopHel. [IpeoOpazoBanue
YHCIIOBBIX BBIPAXKEHUM, COAEpPXKAIIUX
KBaJIPATHBIE KOPHU

@opMyIMpOBaTh ONPEAEIICHUE KBAaJIpaTHOTO KOPHS W3
quca, apu(MeTnyecKkoro - KBaJApPaTHOTO KOPHS.
[IpuMeEHATh ONEpaU0 U3BJICUYEHUS KBAJAPATHOTO KOPHS
U3 YKCIia, UCTOJIb3YS MPU HEOOXOJUMOCTH KaJbKYJISTOP.
OueHuBaTh KBaJpaTHbIE KOPHU LEJIBIMA YHUCIAMUA U
OeCATUYHBIMU ApoOsiMu. CpaBHUBATh U yHOPSAJIOYHBAThH
palMOHAIIBHBIE U UPPALMOHAIIBHBIC YKCIIA, 3AIIMCAHHBIC C
ITOMONIBIO KBAJpaTHBIX KOpHEW. MccmenoBaTsk ypaBHEHHE
X2 = a, HAXOJIUTh TOYHBIE U MPUOJIMKEHHBIE KOPHU TPH a
> 0. HccnenoBaTh CBOWMCTBAa KBaJpaTHBIX KOPHEM,
IIPOBOJASL YMCIIOBBIE JKCIIEPUMEHTBI C HCIIOJIb30BAaHUEM
KaJIbKyJsiTopa (KoMmmbroTepa). Jloka3piBaTh CBOMCTBA
apu(MeTnyecKux KBaJpPaTHBIX KOpPHEH; NMPUMEHATb HUX
IS npeoOpa3zoBaHus BBIPAKCHU M. BrimonnsaTs
npeoOpa30BaHus BbIPAXKEHHM, COAEpKAIIMX KBaApPaTHbHIE
KOpHHU. BbIpaxaTb NHEpeMEHHbIE U3 T€OMETPUYECKUX U
¢uznueckux Gopmyn. BerunuciasTs 3HaU€HUS BBIpaKEHUH,

coAepKallMX KBaJpaTHbIE KOPHHU, HCHOJIb3Yys MpHU
HEOOXOJMMOCTH KaJbKyJsTOp. Vcmonp3oBarh B XOJ€
pelIeHuss  3aJad  DJIEMEHTapHbIE  MPEJICTABIICHUS,

CBS3aHHBIE C MNPUOIMKEHHBIMU 3HAYEHUSIMU BEJIMYUH.
3HAaKOMUTBCSA C UCTOPUEN PAa3BUTHUS MATEMATUKHU

Yucia W BBIYUCIICHUA.

CreneHn C OCJIbIM IIOKAa3aTCIICM.

@opMynUpPOBaTh  OIPEICICHUE CTEIEHU C  LEJIbIM




Crenenp C
nokazareseM (7 9)

LIEBIM

CranpmapTtHas 3anuch 4ucia. PazMepsl
O00OBEKTOB OKpyXaromero mupa (0T

AIIEMEHTAPHBIX YaCTHI] 70
KOCMHYECKUX 00BEKTOB),
JUTATEITEHOCTh MIPOLIECCOB B
OKpY’KaroeM MUpe. CaoiicTBa

CTCIICHHU C I CJIBIM II0KA3aTCJICM

nokaszarenieM. [IpencraBisaTe 3anmuch OOJBITUX U MaJIbIX
yucen B cra"HaaptHoM Buje. CpaBHUBaTh 4YuCiIa H
BEJIMUMHBI, 3alIMCAHHBLIC C HCIIOJIb30BaHueM ctereHu 10.
Hcnonb30BaTh 3amuch 4uced B CTaHAAPTHOM BHUJE IS

BBIDOXEHUSI  pa3MEepoB  OOBEKTOB,  JUIUTEIHHOCTHU
IIPOLIECCOB B OKpyKaromem wmupe. DPopMynupoBars,
3alyichiBaTh B~ CHMBOJIMYECKOH  Qop- Me U

WUTFOCTPUPOBATH MPUMEPAMU CBOMCTBA CTEIICHU C LEJIBIM
nokaszareneM. lIpuMeHATr CBOMCTBA CTENEHW IS
peoOpa3oBaHusl BBIPAKCHUH, COJEpIKAIUX CTEICHH C
IICJILIM NOKa3zaTeaeM. BBIOJHATE JEHUCTBUS C YHCIIaMHU,
3allMCAaHHBIMM B  CTaHAAPTHOM BHAEC (YMHOXEHHUE,
JieJIeHHEe, BO3BEJICHHUE B CTCIICHD )

AnreOpandeckue KBampatubiii TpéxuneH. Pasznoxkenue | Pacnmo3HaBath KBaJpaTHBIA TpPEXWIEH, YCTaHABIMBATh
BBIPAXKEHUSI. KBaJIpaTHOTO TpEXUIeHa Ha | BOBMOXXHOCTh ~ €r0  pPa3jioKeHUsT Ha  MHOXKHUTEIH.
KBanparHeii = TpEXWIEH | MHOKUTEIU PackiianpiBaTh HA MHOMKMTENIM KBAJAPATHBIA TPEXWIEH C
(5 ) HEOTPULATEIbHBIM JUCKPUMUHAHTOM

Anredpandeckue Anrebpandeckast 1poOb. lomyctumeble | 3anuceiBaTh anreOpanueckue BoeIpakeHus. HaxomuTb
BBIPAXKEHUS. 3HAUYCHUS TIEPEMEHHBIX, BXOJSIIUX B | O0JACTh OMpPEAENICHUS PAIMOHATBLHOTO  BBIPAKEHUSI.
AnreOpaudeckass ApoOb | airedpanyeckue BbIpaXEHUA. | BBIONHAT, 4YHUCIOBBIE TMOJICTAHOBKA W  BBIUUCIATH

(159)

OcCHOBHOE CBOMCTBO aire0pandeckoit
TpoOH. Coxkparienue TpOOeH.
CrnoxeHre, BEIUUTAHUE, YMHOKEHUE U
JeNeHre  anredpauveckux — JapoOei.
IIpeoOpazoBanmne BBIpaKEHUMH,
coJiepKalmx ajaredpandeckue apoou

3HauY€HUE JPOOH, B TOM YHUCIIE C MOMOIIBIO KaJbKYJISATOPA.
dopMynHpoBaTH OCHOBHOE CBOWCTBO anreOpandeckoi
IpoOM W TPUMEHSATH €0 JJisi MpeoOpa3oBaHUsl NPOOEH.
BrIMonHATh NEUCTBUA € alreOpanvyecKuMH JApOOsSMU.
[IpumensaTe mpeoOpa3oBaHUsl BBIPAKEHUN IS PEIICHUS
3anmad. BeipaxaTh nepemennsie u3 Gopmyn (pu3nuecKux,
r€OMETPUYECKUX, OMTUCHIBAIOIINX OBITOBBIE CUTYyAIUH)




YpaBHeHUs 151
HEpPABEHCTBA.
KBagpaTHbeie ypaBHEHHs

(159)

KBampaTtHoe ypaBHenue. HenonHoe
KBagpaTtHoe ypaBHeHue. Dopmyna
KOpHEH  KBAQJpPaTHOTO  ypaBHEHHWS.
Teopema Buera. Pemenue ypaBHeHuU,
CBOJSIIMXCS K KBa/IPaTHBIM.
[Ipocreiie  npoOHO-paIOHATBHBIC
ypaBHEHUs. PellieHre TEKCTOBBIX 3a1a4

C IOMOIIBIO KBAJIPATHBIX ypaBHeHI/Iﬁ

3anuceiBaTh GOpMYITy KOpHEH KBaJpPaTHOTO ypaBHEHUS;
pemath KBapaTHbIE YPAaBHEHHS — IOJIHBIE U HETIOJHBIE.
[IpoBOINTE TPOCTEUIIME MCCIECIOBAHUA KBaJPaTHBIX
ypaBHeHMI. Pematb  ypaBHEHMs, CBOJAIIMECS K
KBaJIPAaTHBIM, C TOMOIIBIO TIPEOOpa3oBaHUN W 3aMEHOU
nepeMmeHHoil. HabmonaTe 1 aHamu3upoBaTh CBSA3b MEXKIY
KOpHSIMU M KO3(DPUIIMEHTaMU KBaJIpaTHOTO YpaBHEHUSI.
®opmynupoBaTh TeopeMy Buera, a Takxke 00paTHyIO
TEOpEMY, MPUMEHSTh 3TU TEOPEMBI JUIsl PELICHUs 3aad.
Pemarb TekcToBBIE 3aAauu anreOpanyecKuM CrocoOoMm:
NEPEXOJIUTh OT CJIOBECHOM (DOPMYIMPOBKU YCIOBUS
3a/layd K alre0panyeckod MoOJAENU NMYTEM COCTaBJICHUS
YPaBHEHUS;  pEIIaTb  COCTaBIECHHOE  YPaBHEHUE;
WHTEPIPETUPOBATh PE3YNbTaT. 3HAKOMUTBCS C UCTOpPUEH
pa3BUTHS areOpbl

YpaBHeHUs 151
HepaBeHCTBA. CuCTEMBI
ypaBHeHu# (13 u)

JluHentHOEe  ypaBHEHHME C  JABYMs
NepeMEHHBIMH, €r0 TpaduK, MPUMEPHI
pelIeHUs YPAaBHEHUHN B LEJIBIX YMCIIAX.
Pemienne cucrem JByX JIMHEMHBIX
YPaBHEHUW C JBYMSI II€PEMEHHBIMM.

[Tpumepsnl pelieHus CHUCTEM
HEJIMHEWHBIX YPaBHEHHM C JBYyMs
MIEPEMEHHBIMH. I'padpuaeckas

UHTEPIIPETAlNs] ypaBHEHUS C JBYMs
NIEPEMEHHBIMU U CHCTEM YPAaBHEHUH C
IBYyMsl  INlepeMeHHbIMH.  Pemenue

Pacrio3HaBate  JMHENWHBIE ~ ypaBHEHUS C  JABYMs
nepemMeHHbIMU. CTpouTh TpaduKu JTUHEHHBIX YpaBHEHUH,
B TOM YHUCJI€ MCHOJIb3Yys HUPPOBBIE pecypchl. Paznuuarh
MapajuyieJibHble W MEPECEKaroluecss MpsMble MO HUX
ypaBHeHUsIM. Pemath  cuctembl  IBYyX  JIMHEHWHBIX
YPaBHEHHU C JByMs NEPEMEHHBIMH ITOJCTAHOBKOU U
cinoxeHuem. PemaTe mpocTedlre CUCTEMBI, B KOTOPBIX
OJIHO U3 YPaBHEHUW HE SBISIETCA JIMHEUHBIM. [I[puBOIUTH
rpadMyecKyr0 HHTEPIPETALMIO PEIICHUS YPaBHEHUS C
JIByMSI TIEPEMEHHBIMM M CHUCTEM YPaBHEHHU C JBYMS
IIEPEMEHHBIMMU. Pematp TEKCTOBBIE 3a7a4u




TCKCTOBBLIX 3aJa4 C IIOMOIIBIO CHUCTCM

anreOpanyeckuM Crocooom

YPaBHEHUI
VYpaBHeHus u | YucnoBele  HepaBeHCTBAa M uX | DopMynupoBaTh CBOWCTBA  YHWCIOBBIX  HEPABEHCTB,
HEPaBEHCTBA. cBorictBa. HepaBeHCTBO ¢ OAHOW | WIUIFOCTPUPOBaTh KX HAa  KOOPAMHATHOM  MPSIMOMU,
Hepagenctsa (12 u) nepeMeHHoM. JIuHeliHble HepaBeHCTBA | JIOKa3blBaTh  anreOpandecku. llpumeHsTs  cBoOiCTBa
C OJIHOW TEPEMEHHOW W MX PEUICHHE. | HEPABEHCTB B XOJI€ PEUICHMS 3ajay. Pemare JIMHEWHbIE
CucremMbl JUHEHHBIX HEPABEHCTB C | HEPABEHCTBA C OJIHOM MEPEMEHHOM, U300paXKaTh PEIICHHE
OHOW TIEPEMEHHOM M HMX pEIICHHE. | HEPABEHCTBA HA YHCIOBOM MNpsAMOW. Pemars cucTeMbl
N300paxkeHre pemieHus JUHEHHOTO | IMHEWHBIX HEPAaBEHCTB, M300pakaTh PEIICHUE CHUCTEMBI
HEPABEHCTBA U UX CUCTEM Ha YUCJIOBOW | HEPABEHCTB HA YMCIIOBOU MPAMOM
MIPSIMOU
OYHKIWH. OcnoBuble | [TonsaTne byHKIUN. O6nacts | Ucnionb3oBaTh  (YHKIIMOHAIBHYIO TEPMHUHOJIOTHIO U
noHsTus (5 4) OTIpEe/IECNICHUS] U MHOXKECTBO 3HAYEHUH | CUMBOJMKY. BBIUMCIATH 3HaUEHUs (QYHKIMHA, 3aJaHHBIX
GyHKUIUN. Cnoco0bl 3amanud | popmynamMu  (Ipu  HEOOXOJMMOCTH  HCIOJIb30BATh
(GyHKUIUH. I'pacdux (YHKUUU. | KAIBKYJISTOP); COCTABIATh TAaOJMLIbI 3HAYEHUN (YHKLIUH.
CaoiictBa ¢GyHKIMH, UX oToOpakeHue | CTpouth mo Toukam rpaduxu ¢GyHKIMA. ONHUCHIBATH
Ha rpaduke cBoMicTBa (YHKIIMM Ha OCHOBe €€ rpaduueckoro
IIPEICTABIICHHUS. Hcnonp3oBaTh (YHKUIHOHATBHYIO
TEPMHUHOJIOTUI0O U CUMBOJIMKY. lccinenoBaTts mpumepsl
rpauKoB, OTpakaroIIUX peajbHble MPOLECCH] U SBJICHUS.
[IpuBoanuTh mpUMEPBI MPOLECCOB W SBICHUUA C
3aJaHHBIMU CBOMCTBaMHU. M crnoib30BaTh KOMIIBIOTEPHBIE
MpOrpaMMbl ISl TIOCTPOCHHS TpaduKoB (PYHKIUNA U
M3YYEHUS UX CBOWCTB
OyHKIUH. Yucnoseie | Utenue wu moctpoeHue rpadukoB | Haxomuts ¢ momompio Tpaduka (QyHKIIMM 3HAUYEHUE
byskun (9 u) (GyHKIHA. ITpumepsnl rpauKoOB | OIHOM U3 paccMaTpUBAEMbIX BEJIUYHMH 110 3HAYEHUIO
(GYyHKUMNA, OTpaKalIIMX peajbHble | Ipyroil. B HecnoXHbIX ciaydasx BbIpakaTb (OpMYyIIon




IMPOLCCCHI. (DYHKHI/II/I, OIMKMCBhIBAIOIHEC

MPSMYIO U o0OpaTHYIO
MPOMOPIMOHANIEHBIE 3aBUCHUMOCTH, HX
rpaduKu. ['unepbomna. I'paduk

bysHkun y = x2 . OyHKIMn y = X2,y =
X3 ,Y =X,y = x ; rpapudeckoe
peuleHMe  ypaBHEHMM M CUCTEM
ypaBHEHUITS /

3aBUCHUMOCTh MEXKIy BelMUYMHAMU. ONUCHIBATh XapakTep
W3MEHEHUS OJHOM BEJIWYMHBI B 3aBUCUMOCTH OT
M3MEHEHUsl JApyroud. Pacmo3HaBath BHUABI H3y4aeMBIX
¢bynkuumii. [loka3piBaTh CXeMaTHUECKH IIOJIOKEHHE Ha
KOOPJIMHATHOM TUIOCKOCTH TrpaduKoB (PyHKIHI BUAA: ¥ =
x2,y=x3,y=X,y=x.Hcnonas3oBaTh GyHKIIMOHATHHO-

rpaguyueckue  TPEACTaBJICHUS I8 pEUIeHUusT |
UCCJIENOBAHMS  YPaBHEHUH W CHUCTEM  YpaBHEHHUH.
[Ipumensate 1uudpoBbIle pecypcbl s  MOCTPOECHUS

rpadukoB GyHKIMIS 7

IloBTOpEHNE
00061m1eHue (6 1)

[loBTOpEHHE OCHOBHBIX MOHSATHI H
METOJOB KypcoB 7 W 8§ KIACCOB,
0000111eH1E 3HaHU

BrbiOuparb, NpUMEHSTh, OLIEHUBATh CHOCOOBI CPABHEHUS
YuCeN, BBIYMCICHUN, NPeoOpa3oBaHUN  BBIPAKEHU,
pemieHuss ypaBHeHMl. OCYIIECTBIATH CaMOKOHTPOJIb
BBINIOJIHAEMBIX JEUCTBUM MU CaMOIIPOBEPKY pe3yibTara
BBIYKCIICHUH, TpeoOpa3oBaHuii, mnocTpoeHuil. Pemath
341444 U3 PEAIbHOU JKU3HU, IPUMEHATh MAaTEMATUYECKHE
3HaHUA Uil pelleHus 3a4ad U3 JPYIux IPEeIMETOB.
Pemate TekcTOBbIE 3aqauM, CpaBHHUBaTh, BBIOUPATH
CIIOCOOBI PEIICHUS 3a1a9H

9 xmacc (99 u)

Ha3zanue paznena

OcCHOBHOE coJiepxKaHue

OCHOBHBIE BUJIbI JICATEIIBHOCTH O0yJarOIIUXCS

Yucia U BBIYMCIIEHUS.
JlercTBUTEIbHBIC
gucia (6 u)

PanmonanbHbIe YHCIIa,
WppalMoHalIbHbIC 4YHUCJA, KOHEYHBIE W
OCCKOHEUHBIE  JECATHUYHBIE  JIPOOH.

Pa3BuBath OpeacCraBjCHud O 4YHCIIaX: OT MHOXCCTBaA
HAaTypaJbHbIX 4YHCCII JO MHOKCCTBA I[CﬁCTBHTCJ'II)HLIX
yucena. O3HAKOMHUTBCS C BO3MOXKHOCTBIO MpEACTaBICHUA




MHOXKEeCTBO JI€MCTBUTEIbHBIX YHCEN,
NEUCTBUTEIIbHBIE yucia KakK
OCCKOHEYHBIE  JIECATUYHBIE  JPOOH.
B3anMHO OJIHO3HAYHOE COOTBETCTBHE
MEKJy MHOYKECTBOM JIEUCTBUTEIIBHBIX
qucen u MHOECTBOM TOYEK
KoopauHaTHON  mpsiMol.  CpaBHeHUe
NENCTBUTEIBHBIX qucer,
apupMeTnyecKue JNEUCTBUS c
NEUCTBUTEIbHBIMU YUCIIAMH.
[TpuOnmx€HHOE 3HAYEHUE BEJIUYMHBI,
TOYHOCTh NpuOIMxKeHus. OKpyrieHue

JNEUCTBUTEILHOTO YHUCJIA KaK OECKOHEYHOW JEeCSITUUYHON
apoou, IIPUMEHSTh JECATUYHbBIC NPUOJIMKEHUS
paloHaJIbHBIX U HpPpalMOHANBHBIX yucenl. M300paxkaTh
JEUCTBUTEJIBLHBIC YUCIIAa TOYKAMU KOOPJIMHATHOU IPSIMOM.
3anuceiBaTh, CpaBHMBATH 51 YIIOPSI0YMBATh
JEUCTBUTEIBHBIE YMCIA. BBINONHATE, COYeTasl YCTHBIE U
UCbMEHHbIE TPUEMBI, apuPMeTHUYEeCKue AEUCTBUS C
palMOHAJIBHBIMU YMCJIAMU; HAXOJAUTh 3HAYEHUS CTEIICHEU
C LEJIBIMU MOKA3aTeJsIMU U KOPHEH; BBIYHUCIIATh 3HAYCHUS
YUCJIOBBIX BblpakeHUU. [losyuuTs 1pencrasiieHHEe O
3HAYUMOCTH JIEUCTBUTEIBHBIX YHUCEI B IPAKTUYECKOU
NEATEIBHOCTH  YEJNOBEKA. AHaIW3UpoBaTh W J€JaTh

qucel. [Tpukuaka 51 OLIEHKA | BBIBOJIBI O TOYHOCTH NPUOIMKEHUSI JEHCTBUTEIBHOTO
pEe3yJbTaTOB BBIYUCICHUN yyca npu pemieHuu 3anad. OKpyrisTe E€HCTBUTENIBHbBIE
YUCJIA, BBINOJHATh MPUKUAKY pE3yJbTaTa BBIYMCICHUM,
OLIEHKY 3HAYE€HHMM YMCIOBBIX BBIPAXKEHUN. 3HAKOMUTBHCS C
VCTOPUEN Pa3BUTHUS MATEMATUKHU
YpaBHeHUs u | JIunerinoe YpaBHEHHUE. Pewenue | OcBanBaTh, 3allOMUHATh W MNPUMEHATH TIpaduueckue
HEpPABEHCTBA. YPAaBHEHMM, CBOIAIIMXCS K JIMHEUMHBIM. | METOABI MPHU PEIICHUU YPAaBHEHUH, HEPABEHCTB M UX

YpaBHEHHST C OJIHOM
nepemMeHHoi (14 u)

KBanparnoe  ypaBHenue.  Pemenue
YpaBHEHUH, CBOJAILNXCS K
KBaJpaTHBIM. bukBaaparHsbie
YPaBHEHUS. [Tpumepsr peleHus
YpPaBHEHUW TpETbEUW U  YETBEPTOU

CTETNICHEN PaA3JI0KEHUEM HAa MHOKHUTEIIH.
Pemienune JTPOOHO-pAITMOHATBHBIX
ypaBHEHUU. PellleHne TEKCTOBBIX 3ajay

cucteM. Pacro3HaBarh uenble U JApOOHBIE YpaBHEHHUS.
Pemars nuHENHbIE M KBAaJpaTHBIE YPABHEHHUS, YPABHEHUS,
CBOZSIIMECS K HHUM, IpOCTeHlIne IpoOHpanuo-HaJIbHbIE
ypaBHeHus. [Ipeanaratb BO3MOKHBIE CIOCOOBI pPELICHUS
TEKCTOBBIX 3a/a4, OOCYXXJaTb UX U peIlaTb TEKCTOBbHIE
3a/layd pa3HbIMU CMOCOOaMHU. 3HAKOMUTBCS C HMCTOpUEH
pa3BUTHUS MATEMATUKHU




aJIF€6paI/I‘{€CKI/IM MCTOJ0M

YpaBHeHUs u
HEPABEHCTBA.
Cucrembl ypaBHEHUU
(14 9)

JluHetHOe  ypaBHEHME C  JByMA
nepeMeHHbIMH U ero rpaduk. Cucrema
JIBYX JIMHEHHBIX YpPaBHEHUUA C JBYMS
MepeMEeHHBIMHU U €€ perieHne. Pemenne
CHUCTEM JBYX YpaBHCHHH, OJHO U3
KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOM
creneHu. ['padudeckas WHTEpIpETAIUs
CUCTEMBbl ~ YpaBHGHHH ¢  JByMSA
nepeMeHHbIMHU. PelieHne  TeKCTOBBIX
3a/1a4 alredpanvyeckKuM crnocooom

OcBauBaTh U IPUMEHSITH MPUEMBI PEIICHHSI CHCTEMBI JIBYX
JMHENHBIX YPaBHEHUH C JIBYMsSI MIEPEMEHHBIMU U CHCTEMBbI
JIBYX YPaBHEHHM, B KOTOPHIX OJIHO YpaBHEHUE HE SBIISICTCS
nuHeHHBIM. Vcronb30BaTh (yHKIIMOHAIBHO-TpAPUIECKUE
MIPEACTABIICHUS JIJISl PEIICHUS U MCCIICIOBAHUS ypaBHECHUIN
U CHUCTEeM. AHaIM3UpoOBaTh TEKCThl 3ajay, pellaTh HUX
anreOpanyeckuM CrocoOOM: TEpPEeXOJIUTh OT CJIOBECHOM
GbOpMYyJIUPOBKM  YCJIOBHUSL 3aJaud K ajreOpanydeckoit
MOJIENIA MyTEM COCTABJICHHUS CUCTEMbl YPABHEHUI; pelIaTh
COCTABJICHHYIO CHCTEMY YpaBHEHHUH; HHTECPIPETUPOBATH
pe3ynbTaT.  3HAKOMHUTBCS C  HCTOPHEH  pa3BUTHUSA
MaTEeMaTUKH

YpaBHeHUs u
HEpaBEHCTBA.
Hepasenctsa (16 u)

UucnoBple HEPABEHCTBA U UX CBOWCTBA.
JIuHeliHBIE  HEpPAaBEHCTBA €  OJHOMU
nepeMeHHOW M ux pemieHue. CucTemsl
JUHEWHBIX  HEPAaBEHCTB C  OJHOM
IIEPEMEHHOU 51 ux pelLIeHue.
KBagpaTtHele  HepaBeHCTBA M MX
peuienue. ['padguueckast uHTEpIpeTaIUs
HEPABEHCTB W CHCTEM HEPABEHCTB C
IBYMS IEPEMEHHBIMU

Uurars, 3anuceiBaTh, MOHUMAaTh, HHTEPIPETUPOBATH
HEPABEHCTBA; UCIOJIb30BATH CUMBOJIUKY U TEPMUHOJIOTHIO.
BeimonHate npeoOpa3oBaHUsT HEPABEHCTB, HMCIOJB30BATh
U1 TIpeoOpa3oBaHUsl CBOMCTBA YMCIIOBBIX HEPABEHCTB.
Pacrio3HaBaTh JNMHENHBIE W KBaJpaTHbBIE HEPABEHCTBA.
Pemate nmHEHHBIE HEPABEHCTBA, CHUCTEMBI JIMHEWHBIX
HEPABEHCTB,  CUCTEMBl  HEPABEHCTB,  BKJIOYAKOIINX
KBaJpaTHOE HEPABEHCTBO, W pemiaTh uX; OOCYXIaTh
MTOJIyYCHHBIEC pEIICHHUS. N3obpaxath peuieHne
HEPABEHCTBA W CHUCTEMbl HEPABEHCTB HA YHCJIOBOU
NpsSMOM, 3alMChIBaTh PEIICHUE C IOMOIIBI) CUMBOJIOB.
Pemiate KBaJIpaTHbIC HEPABEHCTBA, WCIIOJIb3YS
rpaduyeckue mnpeacraBieHus. OcBauBaTh W INPUMEHSTH




HCPABCHCTBA IIPH PCHICHHUHN PA3JIIMYIHBIX 3a/1a4, B TOM YHUCJIC
MMPAKTUKO-OPUCHTUPOBAHHBIX

Oynakuuu (16 ) KBampatnunas ¢ynkuus, e€ rpaduk u | Pacro3HaBath BU/IbI H3y4aeMbIX byHKIMH;
cBoiictBa.  [lapabona,  KOOpIAMHATHI | MIUTFOCTPUPOBATH CXEMaTHYECKH, OOBSCHATD
BEpIIMHBI MMapaboibl, OCh CHUMMETPHH | PACHOJIOKEHHE HA KOOPAUMHATHOM IUIOCKOCTH T'paduKOB
napabonbl. Crenennbie ¢yHKkuMu c | Qynkumii Buga: y =kx, y=kx +b,ykx=,y=ax2,y =
HaTypaJbHBIMM MOKa3aTeasiMu 2 M 3, ux [ax3 , y = X, Y = X B 3aBUCUMOCTH OT 3Ha4yeHUU
rpagukn  u  cBoMcTBa.  ['paduku | KO3PPUUIMEHTOB; ONUCHIBaTh UX CBOWCTBAa. Pacno3HaBaTh
¢ynkuumii: y =kx, y=kx + b,y k x =,y | kBagparnunyto ¢yHkuuo 1o ¢opmyrne. I[IpuBoauth
=ax2,y=ax3,y=X,y=Xx OpUMEphl KBAaJPATUYHBIX 3aBUCUMOCTEH U3 peabHOU
XKU3HU, Qu3nku, reometpud. 60 BeiBiasaTe u 00600maTh
0COOEHHOCTH rpauka KBaApaTUYHON QyHKIUU y = ax2 +
bx + c. CTpoutb M M300pakaTh CXEMaTUYECKH Tpaduku
KBaIPAaTUYHBIX (QYHKIUH, 3aJaHHBIX (POPMYJIAMH BHJIA Y =
ax2, y=ax2 +qg,y=ax+p)2,y=ax2 + bx + c.
AHanu3upoBaTh W MPUMEHSITb CBOWCTBA H3YYEHHBIX
(GYHKIMI 11 UX MOCTPOEHUs, B TOM YHUCJE C MOMOUIbIO
U (POBBIX PECYPCOB
YucioBsle Iloustue yucaoBoit | OcBamBaTh M TPUMEHITh HWHJISKCHBIE 00O3HAYCHUS,
MOCJIEZI0BATEIBLHOCTH | TTOCJIEIOBATEILHOCTH. 3aaHue | CTPOUTh pEYEeBbI€ BBICKA3bIBAHUS C HCIOJb30BaHUEM
(159) MOCIIEI0BATEILHOCTH PEKYppPEHTHON | TEpPMUHOJIOTHH, CBSI3aHHOU C MOHSITHEM
dbopmynoii u ¢GopMysIol Nn-ro UICHA. | MOCISA0BATCILHOCTH. AHAIM3UpoBaTh (GOPMYIy N-TO

Apudmernueckas U TeOMETpUUECKas
nporpeccur. PopMmysasl n-ro  4JeHA
apuMeTuyecKoil UM TeoMeTpUYECKOU
MPOrpeccuii, CyMMbl HEPBBIX N YJICHOB.
N300pakeHue 4aeHOB apupmMeTHdecKoi

YJieHa TI0CIIEI0BATEIbHOCTH WM PEKYPPEHTHYIO (GOpMYITy
Y BBIUHCIATH WIEHBI TOCIJIEIOBATEIIBHOCTEN, 3aaHHBIX
5TUMH  (dopMysiaMu. YCTaHABIWBATh 3aKOHOMEPHOCTh B
IIOCTPOCHUM  TOCJIEIOBATEIIBHOCTH, €CIM  BBIIACAHBI
IIEpBbIE  HECKOJBKO €€  wiIeHoB.  Pacmno3HaBath




151 F€OMETPHUYECKOMN IIpOrpeccum
TOYKaMH Ha KOOPAWHATHOM IUIOCKOCTH.
JIvHENHBI U 3KCNOHEHUIHATBHBIA POCT.
Ci10HBbIE TPOLIEHTBI

apu(pMETUYECKYI0O M TE€OMETPUUYECKYIO MPOrpPEeCcCHH IpHU
pasHbIX  crnocobax  3amanus. Pemate  3amaum C
MCIIOJIB30BaHUEM (POPMYJT N-TO WieHa apu(PMEeTHIeCKOr U
r€OMETPUYECKON MPOTrpecCuii, CyMMbI MEPBBIX N YJICHOB.
N3o0paxkath 4ieHBl MOCAEAOBATEILHOCTA TOYKAMHU Ha

KOOPJIMHATHOM IUJIOCKOCTH. PaccmaTtpuBaTth mOpHMeEpBI
OPOLECCOB M  SBJIEHMM M3  pEaJbHOM  KU3HH,
WUIIOCTPUPYIOIINE ~ M3MEHEHHE B  apudMeTndyeckou

MIPOTPECCHH, B TEOMETPUUECKON MPOTPECCHH; W300paxkaTh
COOTBETCTBYIOIIME 3aBUCUMOCTH Tpaduuecku. Pemath
3a/lauu, CBSI3aHHBIE C YHCIIOBBIMU IMOCJIEI0BATEILHOCTSIMH,
B TOM WYHCIC 3aJadyd U3 peajbHOW JKHU3HH C
UCIOJIb30BAaHUEM UMPOBBIX TEXHOJOTHM (DJIECKTPOHHBIX
Tabyuil, TpaPuUecKoro KajabKyisTopa W T.10.). Pemath
3a/1adyd Ha CIIOKHBIC TMPOIICHTHI, B TOM YHWCJIE 3a/a4dl U3
peabHOM TPAKTUKHU (C WCIONB30BAaHUEM KaJIbKYJISATOPA).
3HAKOMUTKCS C UCTOPUEH Pa3BUTHSI MAaTEMaTUKU

IToBTOpEHue,
00001IeHHE,
CUCTEMAaTHU3ALIMS
3HaHui (18 u)

Uucna u  BblUUCIEHUS  (3aIuCh,
CpaBHEHMUE, JIEUCTBUS C
JNEUCTBUTEILHBIMA YHCJIAMHU, YHUCIOBAS
npsiMasi; MIPOIICHTHI, OTHOIIICHHS,
MPOTIOPLINH; OKpYTJICHHE,
MpUOJIMIKEHHE, OLICHKA; pelieHue
TEKCTOBBIX  3aJa4  apU(PMETHUECKUM
CIoco0om)

OnepupoBath MOHATHSIMH: MHOYKECTBO, ITOJAMHOMECTBO,
orieparuy HaJl MHOKECTBAMU; UCIIOJIb30BaTh Tpaduieckoe
IpEeACTaBICHUE MHOXECTB JUIS OINHUCAHUS  PEabHBIX
MIPOIIECCOB W SIBIICHHWM, MPU PEIICHUM 3a7a4 W3 JIPYTHX
y4eOHBIX MPEAMETOB. AKTYalIM3UPOBATh TEPMUHOJIOTHIO U
OCHOBHBIC JICHCTBUS, CBSA3aHHBIC C YMCIAMU: HATypajJbHOE
9UCJIO, TMPOCTOC M COCTAaBHOE YHCNA, JIEIUMOCTh
HATypaJbHBIX YUCEN, MPU3HAKHA JICTUMOCTH, IEJIOe YHCIIO,
MOJIYJb 4YHCTa, OOBIKHOBEHHAss W JeCATUYHAs JpoOw,




CTaHAAPTHBIA BUJ 4uclia, apuPMETHUYECKUN KBaJpaTHBIM
KOPEHBb.




PABOYASA TIIPOTPAMMA VYYEBHOI'O KVYPCA <«I'EOMETPUSA». 7-9
KJIACCBI

HEJIM U3YUEHNW A YUEBHOI'O KYPCA

«MareMaTuky yXe 3aTeM Y4YUThb HaJ0, YTO OHA YM B MOPSIOK IPUBOIUTY,
— MUCAJI BEJIMKUN pyCCKUM yueHbl Muxaun BacunseBuu JIomoHocoB. U B 3TOM
COCTOMT OJIHa W3 JIBYX IeJed 0O0ydeHus TIeOMETPUM KaK COCTaBHOM YacTu
MaTeMaTUKH B IIKOJE. OJTOW IENM COOTBETCTBYET JOKa3zaTelibHasl JIMHHS
npenojaBanusi reomerpun. Cremys TpencTaBlIeHHONM paboueld mporpamme,
HayMHas C CEJpMOI0 KJlacca Ha YpPOKax TIeOMETpUM OOyYaroUIUMHCsS YUHUTCS
MIPOBOJAUTH J10KA3aTENbHBIE PACCYKICHHS, CTPOUThH JIOTUYECKUE YMO3AKIIOUCHHUS,
JIOKa3bIBaThb WCTUHHBIC YTBEPKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM,
IIPOBOJAUTHL PACCYXKAECHUSA «OT HMPOTUBHOTO», OTJIMYATh CBOWCTBA OT IPHU3HAKOB,
(bopMynaMpoBaTh OOpATHBIE YTBEPKJEHUA. YUYEHUK, OBJIAAEBIIMI HCKYCCTBOM
paccyxaarb, Oy/IeT IPUMEHSATh €ro U B OKpy»karolen »xu3Hu. Kak mucan reomerp
u neparor Uropes ®@enoposuu IllapeirnH, «0apMH, MOHUMAKOMIKUMHU, YTO TaKOE
JIOKA3aTEIbCTBO, TPYAHO M JaXE HEBO3MOXXHO MAaHHUITYyJIupoBaTb». M B 3TOM
COCTOUT BaXXHOE BOCIUTATEIBHOE 3HAYECHHUE H3YYCHUsS I'€OMETPHUM, IPUCYILEE
MMEHHO OT€YECTBEHHON MAaTEMATHYECKOM IIKOJIE.

Bwmecre ¢ TeM aBTOpBI TPOrpaMMbl PEIOCTEPETAIOT YUUTEINS OT U3JIMIIHETO
dopManu3zmMa, OCOOEHHO B OTHOLUIEHHMM HadyaJl M OCHOBAaHUN TI'E€OMETPHH.
@panny3ckuii MaremaTtuk JKan J[pefoHHE IO 3TOMY ITOBOZY BBICKA3aJCs TaK: «HUTo
KacaeTcsl IeTUKATHOM NpOoOJeMbl BBEACHHUS «aKCHOM», TO MHE Ka)KeTCs, 4TO Ha
HEPBBIX MOPax HYKHO BOOOILE U30eraTh MPOU3HOCUTH camMo 3TO ciioBo. C apyroii
K€ CTOPOHBI, HE CJIEAYeT YIyCKaTb HU OJHOW BO3MOXKHOCTH J1aBaThb IPUMEPHI
JIOTUYECKUX 3aKJIIOUEHHM, KOTOpbIE KyJla B OOJbIIEH Mepe, 4eM HUIes aKkCHUOM,
ABJISIIOTCS. MCTUHHBIMA W €IWHCTBEHHBIMU JBHUTaTeIsIMM MaTEMaTHUYECKOTO
MBILUIEHUS .

BTopoii nenbr0 M3ydeHUsT TEOMETPHUM SIBIIIETCS MCIOJIB30BAHHME €€ Kak
WHCTPYMEHTA IIPU PELICHWH KAK MATEMaTHUYECKUX, TaK M INPAKTUYECKUX 3aj]ad,
BCTPEYAKOUIUXCS B peaNbHON KM3HU. OKOHYMBIIMN KypC I'€OMETPUHU IIKOJIbHUK
JIOJDKEH OBbITh B COCTOSIHUM ONPEIEIUTh T€OMETPUUECKYI0 (QUrypy, Omucarh
CJIOBaMHU JAHHBIM 4YEpPTEX WIM PUCYHOK, HAWUTH IUIOLIAAb 3E€MEJIBHOIO YyYacTKa,
paccuMTaTh HEOOXOAMMYIO JUIMHY OINTOBOJOKOHHOTO KaOens uiu Tpedyemble
pa3Mepbl  rapaxa i1 aBTOMOOWJIA. ODTOMY  COOTBETCTBYET  BTOpaf,
BBIYMCIIUTEbHAS JIMHUS B U3YYEHUU F€OMETPUU B LIKOJIE. /J[aHHAs mMpakTHUdecKas
JIUHUA SIBISIETCA HE MEHee BakHOW, yeM rmiepBas. Emé I[DmaTton mpenmuceiBadn,
4yTOOBl «rpaxkaaHe IIpexkpacHoro ropoja HM B KOEM CIllydae HE OCTaBJISUIM
r€OMETPHIO, BEJlb HEMAJOBAXXHO JakKe MOOOYHOE €€ MPUMEHEHHE — B BOECHHOM
Jiene 1a, BIIPOYEM, U BO BCEX HAyKax — JUIA JIy4dIlEr0 MX YCBOCHUS: MBI BEIb
3HaeM, Kakasg O0E€CKOHEUYHasl pa3HHUIla CYIIECTBYET MEXAY YEJIOBEKOM MPUYACTHBIM
K TEOMETPUU U HEMPUYACTHBIMY. [[J1s1 3TOro ydyuTento peKoMeHIyeTcsl MoI0upaTh
3314l IIPAKTUYECKOI0 XapakTepa I PacCMAaTPUBAEMBIX TEM, YUYHUTb JETEU
CTPOUTh MAaTEMATUYECKUE MOJEIN PEANbHBIX KU3HEHHBIX CUTYallMi, IPOBOJIUTH



BBIUMCIICHUS M OIICHUBATH aJIEKBATHOCTh MOJTYYCHHOTO pe3yibTaTa. KpaitHe BaxHO
NOJUYEPKUBATh CBSI3U TEOMETPUHM C JPYTMMH [peaIMeTaMd, MOTHUBUPOBAThH
UCTIONB30BaTh  OMNpPENEICHUS  TeOMETPUUeCKMX  Guryp ©w  TOHSTHH,
JIEMOHCTPUPOBATh NPUMEHEHHE TOJYYCHHBIX YMEHUN B (U3MKE M TEXHUKE. JTH
cBsi3u Hambosiee SpKo BHUIHBI B TeMax «Bekrope», «Tpuronomerpuueckue
COOTHOLIeHUs», «Metona koopauHat» U «Teopema [ludaropar.

B 3akmodyenne conuiémcsi Ha BEJIMKOTO MaTeMaThka U actpoHoma HMoranna
Kerutepa, uyToOBl emé pa3 MOJUYEPKHYTh W METalpeIMeTHOE, ¥ BOCIUTATEIbHOE
3HaueHue reomeTpun: “Geometria una et aeterna est in mente Dei refulgens: cuius
consortium hominibus tributum inter causas est, cur homo sit imago Dei™

MECTO YYEBHOTI'O KYPCA B YYEGHOM IIVIAHE

CornacHo yueOHOMY IIaHy B 7—9 Kiaccax u3y4yaeTcsi y4eOHBIM Kypc
«I"'eoMeTpus», KOTOPBIN BKIIOYAET CICAYIOIIME OCHOBHBIC Pa3/eiibl CONECPKAHMUS:
«I'eomeTpuueckre QUryppl M HUX CBOMCTBa», «M3mepeHne reoMeTpudecKux
BEJINYMH», a Takke «JleKapToBbl KOOpPAMHATBI Ha IUIOCKOCTH», «BEKTOps»,
«/IBmxenus mnockoctu» U «lIpeodpazoBanus mogo0us».

VY4eOHbll IJ1aH NpeycMaTpUBAET U3yYEHHE T€OMETPUH Ha 0a30BOM YPOBHE,
UCXOJs U3 HE MeHee 68 yuyeOHbIX 4acoB B y4eOHOM TOJy, BCEro 3a TpU Toja
oOyuenus — He meHee 204 yacos.

COHEPXXAHUE YUYEBHOI'O KYPCA (ITO TOAAM OBYUEHIM )

7 kaace

HavanpHuble moHsTHs reomerpuu. Touka, mpsmasi, OTPE30K, Jyd. YTOJ.
Buasl yrnos. BepTukanbHble M CMeEXHBIE YIibl. buccektpuca yria. Jlomanas,
MHOIOyroyibHuK. [IapanneapbHOCTh U NePIEeHIUKYIIAPHOCTD NPSIMBIX.

Cummetpuunble  ¢urypbl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPUHU.
[IpuMepbl CUMMETPHUH B OKPYKAIOILEM MHPE.

OCHOBHBIE IOCTPOEHHUS C TOMOILBIO UPKYJIS U TUHEHKH.

TpeyronpHuk.  Beicota, Meauana, OuccekTpuca, HUX  CBOMCTBa.
PaBHOOEpEHHBIN U PABHOCTOPOHHUM TPEYroibHUKUA. HepaBeHCTBO TpeyrojabHUKA.

CBoiicTBa W TIPU3HAKK PaBHOOEIPEHHOTO TpeyroyibHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJbHHUKOB.

CBoiicTBA W TOPU3HAKKM NapauieNbHbIX nOpsambeix. Cymma  yrios
TPEyroJbHUKA. BHEIIHUE yIiIbl TPEYTrOJIbHUKA.

[IpsmoyrosibHbIid  TpeyroapHUK. (CBOWCTBO MEAHMAaHbl MPAMOYTOJIBHOTO
TPEyroJIbHUKA,  IPOBEAEHHOM K  runoreHys3e.  IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTroJIbHBIN TpeyrojapHUK ¢ yriom B 30.



HepaBencTBa B reomeTpuu: HEPAaBEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, Teopema O OoJjbllieM yrie U OOJbIIed CTOPOHE TPEYrOJbHHUKA.
[leprieHIUKYIISp ¥ HAKIIOHHAS.

['eomeTpuyeckoe MecTo TO4YEK. buHccexkTpuca yria W CEpeAUHHBIN
NEPIEHANKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKkpy>XKHOCTb W Kpyr, XOpJa U JuaMeTp, HX CBoMcTBa. B3amMHoe
PaCIIOJIOKEHUE OKPYKHOCTH M mpsiMor. KacarenbHas M Cekyliass K OKPY>KHOCTH.
OKpyXHOCTb, BIIMCAaHHAs B Yyroi. BrnucaHHas M ONKCaHHAas1 OKPYKHOCTH
TPEYTOJIbHHUKA.

8 kiace

YeroipéxyronbHuku. [lapamienorpamm, ero npu3Hakd U CBOKMCTBa. HacTHbIE
clly4au MapajuiesiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBajJpaT), WX NPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKass Tpamenusi, €€ CBOMCTBA U NIPHU3HAKH.
[IpssMoyroJIbHAs Tpaneuus.

Meron ynBoeHus: Meuanbl. L{eHTpaibHasi CHMMETpHSL.

Teopema dasieca U Teopema O MNPONOPUHOHANBHBIX OTpe3kax. CpeaHue
JIMHUAW TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyroibHuKa.

[TogoGue TpeyroapbHuKoB, Kodduiment noaodbus. [Ipuznaku m0MOOUS
TpEeYroJbHUKOB. [ [puMeHenune noqooust pu peleHny NPakTUYECKUX 3a/1ay.

CpoiicTBa ruioniaaei reomerpuueckux ¢uryp. dopmynsl Ais III0MATU
TpPEYroJibHUKa, Mapajienorpamma, pomba u Tpamnenuu. OTHOIICHHE IUIOIAJeH
NnoJI00HBIX (UTyYp.

Brruncnenue miomaaein TpeyrojibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
MIPAKTUYECKUX 3a/1a4.

CHHYyC, KOCHMHYC, TaHI'€HC OCTPOIO yrja IMpsSMOYTOJIBHOTO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpuroHoMmerpuueckue GyHKIUU
yriioB B 30, 45 u 60.

BrincanHble ¥ LEHTpanbHBIE YIUIBL, YTOJ MEXAY KacaTeJIbHOW U XOPHOM.
Yrnel  Mexay XOpaaMM M CEeKyIIMMH. BrnucaHHble W ONMCAHHBIE
YeThIPEXYTOJIbHUKNA. B3anMHOE pacnosiokeHHe IBYX OKpyxkHocTer. Kacanue
OKpy>xHOcTel. O01Me KacaTreiabHbIe K ABYM OKPYKHOCTSIM.

9 kiacce

Cunyc, kocunyc, TaHrenc yrioB or O mo 180. OcHoBHOE
TPUTOHOMETPUUECKOE TOXK1eCTBO. DOPMYIIBI TPUBEACHHUSI.

Pemenne TtpeyroapHukoB. TeopemMa KOCHHYCOB W TeopeMa CHHYCOB.
Pemenne mpakTHYECKUX 3a71a4 C UCIIOJIb30BAHUEM TEOPEMbI KOCHHYCOB U TCOPEMBI
CUHYCOB.

[IpeobpazoBanue nomo6us. [1ogodre COOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa 0 NPOU3BENCHWH OTPE3KOB XOpJ, TEOPEMBI O TPOU3BEACHUHU
OTPE3KOB CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.



Bektop, gmmHa  (MOAYJb)  BEKTOpA, COHANPABIEHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO HAMPABIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIl€palMd HaJ BeKTOopamu. PasnokeHue BEKTOpa IO JBYM
HEKOJUIMHEApHbIM BekTOopaM. KoopauHaTel BekTopa. CKaJasipHOE NpPOU3BEACHHE
BEKTOPOB, IPUMEHEHHE U1 HAXOXKACHUS JUIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH. Y PaBHEHUS NPSIMON U OKPYKHOCTH
B KOOpPJIMHATaX, MEPECEUCHUE OKPYKHOCTEN MU MPSIMBIX. MeTOx KOOpIAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHble MHOTOYrOJNIBHUKM. JliMHA OKpyXHOCTH. I'pamycHas wu
paguaHHas Mepa yria, BBIYMCIEHUE JUIMH 1yT OKPYKHOCTEM.

[Inomane kpyra, CEKTOpa, CErMEHTA.

JIBUKEHUsI TJIIOCKOCTH W BHYTPEHHHE CHUMMETPUH (DUTYyp (3JI€MEHTapHbIE
npenacrasienus). [lapamnensasiil nepenoc. [ToBopor.

IIJTAHUPYEMBIE TIPEJIMETHBIE PE3VJIbTATBI OCBOEHHS PABOYEM
[TPOI'PAMMBI KYPCA (ITO TOJAM OBYUYEHU )

OcBoenne yueOHOro Kypca «l'eomeTpus» Ha YPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHus JIOJDKHO OO€ECIEeYMBATH JIOCTH)KEHHE CIEAYIOIIMX IPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

7 kaacce

o Pacno3HaBaTh U3y4EHHbIE T€OMETPUUECKHE (DUTYPBI, ONPENEATh UX
B3aMMHOE pPAacCIOJOKEHUE, U300pa)xkaTb I'€OMETPUUYECKUE (QUIYphl; BBIIOJIHATH
YepTeX W MO YCIOBHIO 3anayd. M3MepsATh JMHEHHBIE W YIJIOBBIC BEIMYWHBIL.
Permats 3a1aumn Ha BEIYMCIICHHUE JITMH OTPE3KOB U BETTMYMH YTIIOB.

J Jlenates rpyOyr0 OLIEHKY JTMHEHHBIX U YTJIOBBIX BEJTMYHMH MPEIMETOB B
pealbHOM KHU3HU, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasnmuyarh pasmepbl ITHX
OOBEKTOB MO MOPSAKY BETUUHHBI.

o CTpouTh 4epTeXHU K TEOMETPUYECKUM 3a/1a4aM.

o Ilonp30BaThCsA NPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BaTh
PU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3a/au.

o [IpoBOAMTE  JIOTMYECKHE  PACCYXKIEHHS  C  HUCIOJIB30BAHUEM
Ir€OMETPUYECKUX TEOPEM.

o [Tons30BaThCs MIPU3HAKAMH PaBEHCTBA IPSAMOYTOJIBHBIX

TPEYrOJIbHUKOB,  CBOMCTBOM  MEIMaHbl, MPOBEIAEHHOM K  TUIOTEHY3€
IIPSAMOYTOJIBHOT'O TPEYIOJIbHUKA, B PEIIEHUU F'€OMETPUYECKUX 3a1a4.

o Onpenensats NapauieaIbHOCTh MPSMBIX C IIOMOIIBI YIJIOB, KOTOPBIE
oOpa3yeT ¢ HUMHU cekymasd. OnpenensTe NapayuieIbHOCTh MPSIMBIX C MOMOIIBIO
PaBEHCTBA PACCTOSIHUN OT TOYEK OJTHOU MPSIMOU 10 TOYEK APYrOM MPSMOM.

° PemaTe 3aaun Ha Ki1eT4aToi Oymare.

o [IpoBOIUTH BBIUKCIAEHUST M HAXOJUTh YHUCIOBbIE U OyKBEHHbIE
3HAQYEHUS YIJIOB B T€OMETPUYECKHMX 3a/a4axX C HUCIIOJIb30BAHUEM CYMMBI YTJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX TNpU



MEePEeCeUECHUN JBYX MapaJyIebHbIX MPSMbBIX CeKylled. Pemarte mnpakTudeckue
3aJlayu Ha HaXOXJCHHUE YTJIOB.

o Brnanets mMoOHATHEM TE€OMETPUYECKOTO MecTa TOYeK. YMETh
OTpEENATh OMCCEKTPHUCY yria W CEPEIUHHBIN TEPHEeHIUKYISAp K OTPE3Ky Kak
reOMETPUYECKHE MECTa TOUYEK.

o dopMyIUpOBaTh OMNPECICHUSI OKPYXKHOCTH M Kpyra, XOpIbl H
JMaMeTpa OKpPYKHOCTH, IOJb30BAaThCSI MX CBOMCTBAMH. YMETh MPUMEHSATH 3TU
CBOICTBA IIPYU PELICHUU 337a4.

o Bnanets moHSATHEM OMHMCAaHHOW OKOJO TPEYroJbHUKAa OKPY>KHOCTH,
yMeTh HaxoJuThb €€ ueHtp. Ilonb3oBaThes (pakTaMu O TOM, YTO OHCCEKTPHUCHI
YIJI0B TPEYroJIbHUKA MEPECEKAIOTCS] B OJHOM TOYKE, MU O TOM, YTO CEpPEAUHHbBIC
NEPHEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

o Brnanete mNoHATHEM KacaTeIbHOM K OKPYXHOCTH, II0JIb30BAThCS
TEOpPEMON O MEepPHEeHIUKYISIPHOCTA KacaTelIbHOM W pajauyca, MPOBEAEHHOTO K
TOYKE KaCaHHUs.

o [Tomp30BaThCs MPOCTEHIIMMU TE€OMETPUYECKUMHU HEPABEHCTBAMH,
MOHUMATD UX MPAKTUIECKUI CMBICIL.

o [TpoBOANTE OCHOBHBIE TE€OMETPUYECKHE TOCTPOCHHUS C TOMOIIBIO
LUPKYJIS U JIUHEUKU.

8 kiace

o Pacno3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, MX 3JEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMH MPH PEUICHUH TEOMETPHUECKUX 3a7ad.

o [IpuMeHsSTh CBOWMCTBa TOYKM TIEPECEUCHUS] MEIUaH TPEYTroJIbHHUKA
(eHTpa Macc) B pelieHrr 3a1ad.

o Bnagers mnoHsTHEM CcpeiHEW JMHMM TPEYrojJbHUKAa U Tpareuuu,

NPUMEHATh MX CBOWCTBA NPU PEIICHHMM IeoOMEeTpHuYecKuXx 3aaad. llosp3oBaThes
teopeMort Paneca U TEOPEMOM O MPONOPLHMOHAIBHBIX OTPE3KaX, NPUMEHATH MX
JUI  pelleHus TMpakTudeckux 3amad. 6 IlpumeHsTh mnpusHaku 1ojao0us
TPEYTOJIbBHUKOB B PEIIEHUH T€OMETPUYECKHX 3a/1a4.

. [Tonb3oBaThes TeopeMoit [Iudaropa nis perieHus reoMeTPUIECKUX U
npakTHyeckux 3axad. CTpPOUTh MaTEMaTUYECKYKD MOJEIb B IPAKTHYECKHX
3aJlayax, CaMOCTOSITENIBHO JENaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE IJTUHBI.

o Bragetes MOHATUSMH CHHYCAa, KOCHMHYCAa M TaHIT€HCA OCTPOro yria
PSIMOYTOJIBHOTO TPEyroibHUKA. 1101630BaThCsl 3TUMH MOHATHAMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

o BoruucnsaTs (pa3nuuHbIMU  crioco0aMM) TUIONIab TPEYrojJbHUKA U
IJIOLIAAM MHOTOYTOJIBHBIX PUTYp (IOJIB3YSCh, I/I€ HEOOXOUMO, KAJIbKYISTOPOM).
[IpuMeHsTh Moy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

o Brnagetp  MOHATHSIMHM ~ BOMCAHHOTO M LEHTPAJIbHOIO  yIJa,
UCITI0JIb30BaTh TEOPEMBI O BIIUCAHHBIX yriax, yriaxX MEXIy XopJaMu (CEKYIIUMH)
U yTJie MEeX]ly KacaTeIbHON U XOpI0il MpU PEelIeHNH T€OMETPUUYECKHX 3a]1ay.



o Brnanets MOHSATHEM ONUCAHHOTO YETBIPEXYTOJbHUKA, NPUMEHSTh
CBOMCTBA OMUCAHHOTO YETHIPEXYTOJIbHUKA ITPU PELICHUU 3a]1a4.

o [IpuMeHsATh TMOJy4YEHHBIE 3HAHUSA HA TMPAKTUKE — CTPOUTH
MaTeMaTU4YeCKUue MOJEeNM JJIsd 3aJad peajbHOM JKU3HU U  IPOBOJUTH
COOTBETCTBYIOILIME BBIYHUCIEHUS C MPUMEHEHUEM MOA00HS M TPUTOHOMETPHH
(m0JIB3YSICh, T/I€ HEOOXOANUMO, KAJTbKYJISITOPOM).

9 kJacc

o 3HaTh TPUTOHOMETpUYECKUE QYHKIUUA OCTPHIX YTIIOB, HAXOAUTH C UX
MOMOIIBIO PA3JIMYHBIE 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYTrOJdbHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIbIO KaTbKYJISTOPA) JJIMHbI
Y YTJIBI JIJ1S1 HeTaOIMYHBIX 3HAYCHU.

o [Tonb3oBaThCs dbopmynamu PUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIAECTBOM JUISI HAXOXKJIEHUS COOTHOIUCHHH MEXAY
TPUTOHOMETPUUECKUMU BETUUUHAMH.

o Hcnonb30BaTh TEOPEMBbI CHHYCOB M KOCHMHYCOB JUISI HAXOXICHUS
pPa3IUYHBIX AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYrOJbHUKOB)), IPUMEHSThH
UX MPU PEIICHUH T€OMETPUYECKUX 3a/1ay.

o Bnanete moHATHSAMU TpeoOpa3oBaHUs MOA00OMUS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. [Tonb30BaTHCSI CBOMCTBAMU MOI00US TPOU3BOJIBHBIX
buryp, ymeTh BBIUHCIATH JUIMHBI W HAXOAUTh YIJIbI Yy MOAOOHBIX (Uryp.
[IpumeHsTh cBOICTBa TOJOOMS B MPAKTHMUECKUX 3a7adyax. YMETh MPUBOIUTH
IpUMEPHI TOJI0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

o [Tonp30oBaTbca TeOpeMaMM O IPOU3BEACHUU OTPE3KOB XOpH, O
IIPOU3BEICHUN OTPE3KOB CEKYIINX, O KBAIpaTe KaCaTEIbHOM.
. [Tonp30BaTbCd BEKTOpaMH, [OHUMATh WX TEOMETPUYECKUN W

(bu3MYeCKUil CMBICT, IPUMEHATh UX B PEIICHUH T€OMETPUUYECKUX M (PU3NYECKUX
3aaa4. [I[puMeHsTh CKaIIpHOE MPOU3BEICHUE BEKTOPOB JJIsl HAXOXKACHUS JJIUH U
YTJIOB.

® ITonp30BaThCS MCTOJAOM KOOpAWHAT Ha INJIOCKOCTH, IPUMCHATL €TO B
pPEICHUN TCOMETPUICCKHX U IMMPAKTHYCCKUX 3aaa4.
® BJ'I&)ICTB IIOHATHUAMMU IMPaBUJIILHOTO MHOT'OYT'OJIbHHKA, JJITMHBI

OKPY/KHOCTH, JUIMHBI JYyTH OKPYKHOCTH W paJHAHHOW MEPBI YIJA, YMETh
BBIYMCIIATh IUIOIIAAb KpPyra M €ro yacred. lIpuMeHsATh moJiydeHHbIE YMEHUS B
IIPAKTUYECKUX 3a/1a49ax.

o Haxoguth ocu (MaM LEHTPBI) CUMMETpUU GUryp, MOPUMEHSThH
JBWKEHUS IIJIOCKOCTHU B IIPOCTEUILNX CIyYasX.
o [IpuMeHATh TOJYyYEHHBIE 3HAHUS HA TNPAKTUKE — CTPOMUTH

MaTeMaTHYeCKHe MOJCIN JUIA 3a7ad  peajbHOW JKM3HH W  IPOBOJUTH
COOTBETCTBYIOIINE BHIYUCIICHUS C IPUMEHEHUEM TI0I00MS] 1 TPUTOHOMETPUIECKUX
byHKIMA (TTOJIB3YSICh, T HE0OX0IUMO, KaTbKYJISITOPOM).



PABOYAS  TIPOTPAMMA  7-9  KIIACChl  YYEBHOI'O  KVYPCA
«BEPOATHOCTD U CTATUCTUKAV.

HEJIN U3YUEHMA YYEBHOI'O KYPCA

B coBpemenHoM 1ndpoBOM MUpPE BEPOATHOCTh U CTATUCTHKA MPUOOPETAIOT
BCE OOJIBILYI0 3HAUMMOCTh, KaK C TOUKHU 3PEHUS MPAKTUUECKUX IPUIIOKEHUH, TakK
U UX pOJIM B 00pa30BaHUHU, HEOOXOAUMOM KakJIOMy deloBeKy. BospacTaer uncio
npodeccuil, mpu OBJIAJCHUH KOTOPBIMU TpebyeTcs: xopoias 6a3oBasi MOArOTOBKA
B o00JacTM BEpPOATHOCTM U CTaTHUCTUKM, Takas MOJArOTOBKAa Ba)XxHa JUIs
POAOHKEHUS 00pa30BaHUs U JIJIsl YCHEIIHON MPOpEeCCHOHATBHON Kapbephl.

Kaxxapiii 4enoBek MOCTOSSHHO MPUHUMAET PEIICHUS] HA OCHOBE MMEIOIIUXCS
y HEro JAaHHbIX. A Ui OOOCHOBAaHHOIO NPHUHATHUS PELIEHUS B YCIOBHUAX
HeJOCTaTKa WM M30bITKa HHQOpMAIMK HEOOXOJUMO B TOM YHCJIE XOPOIIO
c(OopMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIIJICHHE.

MMeHHO 1O3TOMY OCTpO BCTajla HEOOXOAMMOCTh C(OPMHUPOBATH Y
oOyuaronuxcs GyHKIIMOHATHHYIO TPAaMOTHOCTh, BKIIOYAIOIIYIO B C€0s1 B KaYECTBE
HEOTHEMJIEMON  COCTAaBJISIIONIEH  yMEHHE  BOCHPUHUMATh M KPUTHYECKH
aHaJIM3UPOBaTh UH(POPMAIUIO, ITPEICTABICHHYIO B Pa3IMUHBIX (popmMax, MOHUMATh
BEPOATHOCTHBI XapaKTep MHOTIMX pEAJbHbIX IIPOLECCOB M 3aBUCHUMOCTEM,
MIPOM3BOJAUTH MPOCTEUIITNE BEPOSTHOCTHBIE PACUEThl. 3HAKOMCTBO C OCHOBHBIMH
OpUHLMIIAMU cOOpa, aHajau3a M NPEACTaBICHUS JAHHBIX M3 Pa3IUYHBIX cdep
KHU3HU OOIIecCTBa M TOCylapcTBa NMpUOOHIAeT 00YyYaroIIUXCs K OOIIECTBEHHBIM
uHTepecaM. M3ydeHne OCHOB KOMOMHATOPUKH Pa3BHUBAET HABBIKH OpPTaHHU3AINH
nepebopa U mojcuéra yucia BapUaHTOB, B TOM YHWCJE, B MPUKIAJHBIX 3aJadax.
3HAaKOMCTBO C OCHOBaMH TE€OpHUU TpadoB CO3MaET MaTeMaTHUECKU (QyHIaMEHT
st GOpMHUpPOBAaHUSA KOMIETEHIM B 00JacTd MHDOpPMATUKA U LHUPPOBBIX
TexHonorui. I[lomMuMO »TOro, TpU WU3YYEHUH CTATHUCTUKH W BEPOSTHOCTH
oOoramfaroTcsl MPeICTaBICHHUs] Yy4yalluXcsi O COBPEMEHHOW KapTUHE MHpa U
METOJIaX €ro HccienoBaHus, (GpopMHUpyeTcs MOHMMAaHHWE POJIM CTATUCTUKUA Kak
UCTOYHUKA COIMAIBHO 3HAYUMOW HHQOpPMAIMM M 3aKJIQJbIBAIOTCSI OCHOBBI
BEPOATHOCTHOI'O MBILIUICHHUS.

B cooTBeTCTBHM C JAaHHBIMH IIEJIIMA B CTPYKType MPOTpamMmbl y4eOHOTO
Kypca «BeposiTHOCTh M CTaTHCTHKa» OCHOBHOW IIKOJBI BBIAEICHBI CIEIYIOIINE
coJiepKaTebHO-MeToAnueckue JuHuu: «IIpeacraBieHne naHHBIX U ONUCATENIbHAS
CTaTUCTUKa»; «BeposATHOCTHY; «IJEeMEHTHl KOMOMHATOpUKH»; «BBenenue B
Teoputo rpadoBy.

Copepxanne nunun  «llpencraBieHne  JaHHBIX U ONMCATEIbHAsS
CTaTHCTUKA» CIY)KHT OCHOBOM s (OpMHUpOBAaHUS HABBIKOB pabOTHI ¢
uHpOpMaIlMel: OT YTEeHUs M HMHTepHpeTanuu WH(OpMaluu, MPeCTaBICHHON B
Tabnuiax, Ha auarpamMmax u rpadukax 1m0 cOopa, MPEACTaBICHUS W aHAIN3a
JaHHBIX C HUCIHOJB30BAaHUEM CTATUCTHUECKUX XapaKTePUCTHK CPEIHUX U
paccenBaHus. Pabortas ¢ [gaHHBIMH, OOydYarompecs yd4aTcsl CYHTBIBaTh |
UHTEPIIPETUPOBATh JAaHHbBIC, BBIIBUraTh, AapryMEHTUPOBATb M KPUTHUKOBAThH
OpOCTEHIIMe TUIOTE3bl, Pa3MBILUIATH HaA  (akTOpamu, BbI3bIBAIOLUIUMHU



W3MEHYMBOCTb, W OLEHMBATh WX BJIMSHHE HA PACCMATPUBAEMBIC BEIWYMHBI U
IIPOLIECCHI.

NHTynTHBHOE NpENCTABICHUE O CIy4aliHOM M3MEHYHMBOCTH, UCCIIETOBAHUE
3aKOHOMEPHOCTEW W TEHACHIMH CTAHOBUTCA MOTHUBUPYIOIIEH OCHOBOM IS
M3YUYEHHUSI TEOPUU BEPOSATHOCTEU. BOJbIIOE 3HaUEHHE 3/1€Ch UMEIOT MPAKTUUECKHE
3a/1aHMS, B YACTHOCTH ONBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJEISIMH.

[ToHsiTE BEpOSATHOCTH BBOJIUTCS Kak Mepa MpaBIONOA00Ws CIy4ailHOTO
coObrTus. [lpum wm3yueHuu Kypca oOydaromipecss 3HAKOMSTCS C MPOCTEUIIMMU
METOJAaMH  BBIYUCJIICHHS BEPOATHOCTEM B  CIYyYaMHBIX JKCHEPUMEHTax C
PABHOBO3MOXXHBIMU JJIEMEHTAPHBIMU HMCXOJIaMM, BEPOATHOCTHBIMM 3aKOHAMU,
MO3BOJISIONIMMU CTaBUTh W pellaTh Oojee clokHbIe 3anadu. B kypc Bxonsr
HayaJbHbIC IIPEACTABICHHUS O CIY4YaWHBIX BEJIMYMHAX W MUX YHCIOBBIX
XapaKTEPUCTUKAX.

Taxke B paMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO O0yUaIOLIUXCSI C
MHO>XE€CTBAMU M OCHOBHBIMH OIIEPALUSAMM HAJl MHOKECTBAMM, PACCMATPUBAIOTCS
IIPUMEPBI TPUMEHEHUS I PELICHUs 3aJ1ad, a TAKXKE MCIOJIb30BAHMS B JPYIHX
MaTEeMaTHYECKUX Kypcax U yueOHBIX MpeaMETax.

MECTO YYEBHOTI'O KYPCA B YYEGHOM IIVIAHE

B 7—9 knaccax uszydaercsa kypc «BepoSATHOCTh U CTaTUCTHKA», B KOTOPBII
BXomAT pazfensl: «lIpencraBneHue JTaHHBIX M ONMCATENbHAs CTATHCTHKA;
«BepoaTHoCcThY; «DneMeHThl KOMOMHATOPUKNY; « BBeeHue B Teoputo rpadosy.

Ha u3yuenue manHoro xKypca oTBOAMT 1 yueOHBIN 4ac B HEJETIO B TCUCHUE
KaXJI0T0 To71a o0yuenusi, Bcero 102 y4eOHbIX Haca.

COHEPXXAHUE YUYEBHOI'O KYPCA (ITO TOAAM OBYUEHIM )

7 kiaace

[IpencraBneHue AaHHBIX B BUJE TAOJIUL, quarpamm, rpaukoB. 3anojJHEHHE
TaOJUIl, YTEHHWE U TIOCTPOCHHE JuarpaMMm (CTOJIOUKOBBIX (CTOJIOYATHIX) U
KpYToBbIX). UTeHHe rpauKoB peajbHbIX IpoleccoB. M3BnedueHne nupopmanuu us3
Jyarpamm M TabJinl, UCTIOIb30BaHUE U MHTEPIIPETALUS JaHHBIX.

OnucarenpHasi CTaTUCTHKA: cpelHee apupMeTUyecKoe, MeAHaHa, pa3Max,
HaumOoJblIee M HaWMEHbIee 3HAYeHHs Habopa YMCIOBBIX AaHHBIX. [Ipumepsl
CIIy4YallHOW U3MEHYUBOCTH.

CrnyyaliHbI SKCIIEpUMEHT (ONBIT) U clydyailHOe coObITHEe. BeposTHOCTh U
yacToTa. Pojb MalOBEPOSITHBIX U MPAKTUYECKU TOCTOBEPHBIX COOBITUI B IPUPOEC
u B oOmectBe. MoHeTa v UTpasibHAsi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, BepmmnHa, pedpo. Crenenp BepmmHbl. Yuciao pédep u cymmapHas
creneHb BepiiuH. [IpencraBnenue o cBaszHoctu rpada. lLlenu u mukisl. [lytu B
rpadax. O6xon rpada (ditnepoB myTh). [IpencraBienne 00 OpUEHTHPOBAHHOM
rpade. Pemenue 3agau ¢ noMmonibio rpagos.

8 kiace



[IpencraBneHue JaHHBIX B BUE TAOIUL, UarpaMM, rpauKoB.

MHOXKeCTBO, JJIEMEHT MHOXECTBA, MOAMHOXecTBO. Omnepanuu Hax
MHOKECTBaMU: O0bEIWHEHHE, TepecedyeHue, aomnoiaHeHne. CBOMCTBa omeparuii
HaJ| MHOXKECTBAMH: IEPEMECTUTENIBHOE, COYETATEIBbHOE, PpaCIpEAEIIUTEIbHOE,
BKJItoueHus. lcnonb3oBaHue TIpadUUECKOTO MPEACTABICHUS MHOXECTB IS
ONMCAHMSI PEATbHBIX MTPOLIECCOB U SBJICHU, TPU PELICHUU 3a/1a4.

N3mepenne paccenBaHus NaHHBIX. Jlucnepcus U CTaHAAPTHOE OTKIIOHEHUE
YHCIOBBIX HA0OPOB. JlnarpamMmma paccenBaHusl.

DneMeHTapHble COObITUSA cliydaiiHoro omnbita. CiiydailHble COOBITHS.
BepositHoctr  coObIThii.  OmBITBI € PaBHOBO3MOXXHBIMU ~ 3JIEMEHTAPHBIMU
cobpiTussMu. CirydaiiHblii BbIOOp. CBsA3b MEXKIAY MAJOBEPOATHBIMU U IMPAKTHUECKU
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOIIECTBE U HAYKE.

JlepeBo. CBOWCTBAa JEPEBBEB: EAUHCTBEHHOCTh IYTH, CYLIECTBOBAHUE
BUCSAYEH BEpIIMHBI, CBSI3b MEXKIY YMCIOM BEpIIMH U uuciaoM pédep. Ilpasuio
yMHOKeHHUs. Penienne 3aad ¢ noMoipto rpagos.

[IpoTuBomnomnoxusie coObiTHs. Juarpamma Oiiniepa. OObeaUHEHHE U
nepeceyeHue coObiTui. HecoBmecTHble  coObiTus. Dopmyia  CIOKEHUS
BEPOSATHOCTEW. YCIIOBHAas BepOATHOCTH. [IpaBuno ymHOxeHus. HesaBucumeie
coObrTus. IlpencraBneHue skcrnepuMeHTa B BHE JepeBa. PemieHue 3agady Ha
HAXOXKJECHUE BEPOSITHOCTEH C IOMOINBIO JepeBa CIy4alHOro 3KCIEPUMEHTA,
nurarpamm Jitiepa.

9 kiacce

[IpeacraBnenrie JaHHBIX B BUAE TaONMI, JAuarpamM, TpaguKoB,
WHTEpIpEeTalus JaHHBIX. UTeHHE U MOCTPOCHUE TAOJHII, TUarpamMm, rpapukoB 1o
pEaIbHBIM JAHHBIM.

[TepectanoBku u axkropuan. CoueTaHuss U YUCIO coueTaHui. TpeyroibHUK
[Tackains. Pemenue 3aau ¢ CHOIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckas BeposiTHOCThb. CilydailHbI BBIOOp TOYKM M3 (QUIYphl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYyTH OKPYKHOCTH.

UcnbiTanne. Ycnex u Heynada. Cepus HCOBITAaHUM 10 MEPBOro ycmexa.
Cepust ucnbiTanuii bepnymin. BeposiTHOcTH COOBITHII B CEepuUM HMCHBITAHUN
bepnyumn.

CnyvaiiHasg BelIMYMHA W paclpellesieHUe BepoATHOCTe. MartemaTuueckoe
oXugaHue U aucnepcus. Ilpumepsl MaTeMaTUYECKOrO  OXHUAAHUS — Kak
TEOPETUYECKOT0 CPEIHErO 3HAYEHHS BEIMYMHBI. MaremaThudeckoe OXHJIAHUE U
JUACIEPCUA CIIYYaWMHOW BEJIWYMHBI «UYHCJIO YCIIEXOB B CEPUM HUCIBITAHUU
bepnyum».

[Tonarue o 3akoHe OoNbIIUX Yuced. M3MepeHrne BEpOSITHOCTEH ¢ MOMOIIBIO
yacToT. Ponb 1 3HaUeHME 3aKOHA OOJIBIITUX YKCE B IPUPOJIC U OOIIECTBE.

IUIAHUPYEMBIE TIPEJMETHBIE PE3YJIbTATBI OCBOEHMS
PABOYEI ITPOTPAMMBI KYPCA (ITO TOJJAM OBYUYEHUS)



[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «BeposiTHOCTh U CTATHCTHKA» B
7—9 kI1accax XapakTepu3ylTCs CIEIYIONIMMU YMEHUSIMHU.

7 Kaace

o Ywurath nH(MOpMAINIO, TPEICTABICHHYIO B TA0INIIAX, HA AHArpaMMax;
NPEJCTaBISITh JaHHBIE B BUAC TaOJNWIl, CTPOUTH JHArpamMmbl (CTOJOMKOBBIE
(cTonbyaThie) U KPYyroBhIe) IO MAacCHBaM 3HAUYCHUH.

L OnuceiBaTh H HHTCPIIPCTUPOBATL PCAJIBHBIC YHCIIOBBIC OAHHBIC,
MNpcaACTaBJICHHBIC B Ta6HI/IHaX, Ha JuarpaMmax, Fpa(i)I/IKaX.
L Hcnonp3oBaTh JJIIs1 OITKMCaHMA JaHHBIX CTAaTUCTUYCCKHC

XapaKTepUCTUKU:  cpeaHee apudMeTHUecKoe, MeauaHa, HauOoJplliee U
HaWMEHbIIIEE 3HAYEHUs, pa3Max.

° NmeTh mipeacTaBieHUE O CIyYailHOW M3MEHYMBOCTH Ha IpUMEpax
1IeH, (U3NYECKUX BEITMYHMH, aHTPOTIOMETPUYECKUX JTAHHBIX; UMETh MPEICTaBICHUE
O CTaTUCTUYECKON YCTOMYUBOCTH.

8 kuace

° N3Bnekath U mpeoOpa3oBbIBaTh WH(OpPMAILINIO, MPEACTABICHHYIO B
BUJI€ TaONMI, JauarpamMM, rpadukKoB; TPEACTaBIATh JaHHbIE B BHJAC TaOJuIl,
JMarpaMm, rpauKoB.

° OnuceiBaTh JaHHBICE C IIOMOIIBIO CTAaTUCTHUYECKUX IOKa3aTelIeH:
CpeIHUX 3HAYCHMM W Mep pacceuBaHus (pa3Max, AUCIEPCUS U CTaHJIAPTHOE
OTKJIOHCHUE).

° HaxoauTh 94acTOTHI YMCIIOBBIX 3HAYEHHWH M YaCTOTHI COOBITHH, B TOM
YHUCIIe 10 pe3yJibTaTaM U3MEpPEHUN U HaOI0ICHU.

o Haxonuth BepOSITHOCTH CiIy4allHBIX COOBITHII B ONbBITAax, 3Has
BEPOSITHOCTU  DJIEMEHTApHBIX COOBITMM, B TOM 4HCJI€ B ONBITaX C
PABHOBO3MOHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

o Hcnonp3oBaTh  rpauueckue  MOJEIM:  JEPEBO  CIy4alHOIro
DKCHEPUMEHTA, JUArpaMMbl DUJiepa, YUCIOBas IpsMas.
o OnepupoBaTh MOHATHUSIMHU: MHOXECTBO, MOJMHOKECTBO; BBINOJIHIThH

omepand HaJ MHOXXECTBaMH: OOBEAWHEHUE, TepeceueHue, JOIOJHCHHCE,
MEPEUNCIIATH AJICMEHTBI MHOXECTB; TPUMEHSATH CBOWCTBA MHOXECTB.

° Hcnonp3oBaTh Tpaduueckoe TMPEACTaBICHHE MHOXECTB W CBS3EH
MEXIy HUMH JJIS OTMCAHUS TPOIECCOB M SBJICHWMA, B TOM YHUCJIE MPH PEHICHUU
3a/1a4 U3 JPYTruX y9eOHBIX MPEIMETOB U KYPCOB.

9 kJacc

° W3Bnekate u mpeoOpa3oBbIBaTh WH(POPMAIIHIO, TPEICTABICHHYIO B
pa3IMYHBIX MCTOYHHUKAX B BHAC TaOJUIl, aAuarpaMmM, rpadyKoB; IPEIACTABISATH
JaHHBIC B BUC TaOJINII, TUarpaMm, rpaduKoB.

° Pemats 3agaun opraHM30BaHHBIM IIEpeOOPOM BApHAHTOB, a TaKXKeE C
HCIIOJIb30BaHNEM KOMOMHATOPHBIX ITPABHII K METOIOB.



b Hcnonp30oBaTh OmMCAaTENbHBIC XapaKTCPUCTUKN  OJI1  MAaCCHUBOB
YHUCJIOBLIX JAHHBIX, B TOM YHCJIC CPCAHNEC 3HAUCHUA U MECPbI paCCCHBAHMAI.

o HaxoauTth 4acToThl 3HAUEHMH M YacTOThl COOBITHSA, B TOM 4YHUCIIE
MOJIB3YSICh PE3yIbTaTaMH MPOBEIEHHBIX U3MEPEHHUM U HAOIIOICHUIA.
o HaxonuTh BEpOSTHOCTH CIIy4ailHBIX COOBITHI B U3YYEHHBIX OIbITaX, B

TOM YHCJIE B OIIBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMH, B CEPUAX
WCIIBITAHUM J10 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUNU bepHyIun.

o HMMeTs npeAcTaBiIeHUE O CIy4alHOM BEJIIMYMHE U O PaCIHpEiEeIeHUN
BEPOSATHOCTEM.
o HmeThs npencTaBieHUe O 3aKOHE OOJIBLIMX YUCEN KaK O MPOsBICHUU

3aKOHOMEPHOCTH B CIy4allHOW M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YHCEIl B
npuUpojie U 00IIeCTBe.



TEMATHUYECKOE INTAHUPOBAHUE YUEBHOI'O KYPCA (ITO TOJAM OBYUYEHU )

7 xmacc (68 )

Haspanue OcHOBHOE cofepKaHne OcCHOBHBIE BUBI AEATEIBHOCTA 00YYaIOIIUXCS

pazzena

[Ipocrenmue [Ipocrenmme reomerpudeckue | DopMyaupoBaTb  OCHOBHBIE  IIOHATHS U OIPEICIICHUS.
reoMeTpuyeckre | OOBEKThl: TOYKH, MpsiMble, Jy4d WU | Pacno3HaBaTh M3yd4e€HHbIE F€OMETPUUECKHUE (UTYPBI, ONIPENEIATH
burypsl ¥ MX | yIJIbl, MHOIOYTOJIbHHMK, JIOMaHas. | UIX B3aUMHOE€ PAaCIOJIO)KEHUE, BBIIOJHATh YEPTEK IO YCIOBUIO
CBOKCTBA. CMexHple W BEPTUKAJIbHBIC YIJBL. | 3a0a4d. lIpoBoauTh mnpocTEWIIME TMOCTPOEHUS C€ IOMOIIBIO
N3mepenne Pabota ¢ mnpocTedmmMMu 4YepTexamu. | HUPKYJsS U JUHEUKU. 3MepsTh TUHEHHBIE U YTIOBbIE BETUYHHBI
reoMeTpuueckux | M3MepeHne JUHEHHBIX M YIJIOBBIX | TEOMETPUUYECKUX M TMPAKTUYECKUX OO0BEKTOB. Omnpenensits «Ha

BenuuuH (14 4)

BEJIMYMH, BBIYMCIECHHE OTPE3KOB H
yraoB. Ilepumerp u miomans ¢uryp,
COCTABJICHHBIX U3 IPSIMOYTOJIbHUKOB

rJ1a3» pa3Mephl peanbHbIX 00BEKTOB, IPOBOAUTH IPyOyIO OLIEHKY
UX pa3mepoB. Pemars 3amaun Ha BBIYKMCICHUE JJIMH OTPE3KOB U
BEJIMYMH YrioB. Pemare 3a7auM Ha B3aMMHOE PACIIOJIOKEHUE
reoMmerpuyeckux ¢uryp. IlpoBoauTh KiIacCU(pUKALMIO YTJIOB,
BBIUUCIISITh JIMHEWHBIE W YIVIOBBIE BEJIWYWHBI, IPOBOJUTH
HEOOXOJMMbIE JJOKAa3aTeJIbHBIE PACCYKJIEHUS. 3HAKOMUTBHCS C
UCTOPHUEN Pa3BUTHUSA FEOMETPUHU

TpeyroJibHUKN
(22 9)

[loHsiTHE O paBHBIX TPEYroJbHUKAX H
NIEPBUYHBIE MPEICTABICHUS O PaBHBIX
(KOHTPY3HTHBIX ) ¢durypax. Tpu
NpU3HAKa PaBEHCTBA TPEYrOJIbHUKOB.
[Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX
TpeyroJbHUKOB. (CBOWMCTBO MeIHMaHbI
NPSIMOYTOJIBHOTO TPEYroJIbHUKA.
PaBHOOepeHHbIE M PAaBHOCTOPOHHHUE
TpeyrosbHuku. lIpu3Haku u cBoucCTBa
paBHOOEIPEHHOTO

Pacnio3HaBate mapel paBHBIX TPEYrOJbHUKOB Ha TOTOBBIX
yepTrekax (C yKazaHMEM TMPU3HAKOB). BBIBOIUTH ClEACTBUS

(paBEHCTB  COOTBETCTBYIOIIUMX  DJIEMEHTOB) W3  PABEHCTB
TPEYTOJIbHUKOB. DopMyIUPOBATH ONIPECIICHUS:
OCTPOYTOJIBHOTO, TYIIOYTOJIBHOTO, IPSIMOYTOJIBHOTO,
paBHOOEAPEHHOTO, PaBHOCTOPOHHETO TPEYTrOJIbHUKOB;
OMCCEKTPUCHI, BBICOTBI, MEIWAHbl TPEYrOJIbHUKA; CEPEIUHHOTO
MEePIIEHAUKYIISIPa OTPE3KA; repumerpa TPEYTrOJIbHUKA.
dopMynupoBaTh CBOWCTBAa W TMPHU3HAKK PaBHOOEIPEHHOTO

TpeyrojapHuKa. CTPOUTH YEPTEXKH, pelIaTh 3aJa4d C MOMOILIBIO




TpeyrojapHuka.  I[lpoTuB  OosbIeit
CTOPOHBI TPEYroJIbHUKA JICKUT
OOJBIIMIA yTOJI. [Ipocreiimme
HEpPaBEHCTBA B r€OMETPUH.
HepasencTro TPEYrOJIbHUKA.
Hepasencrtso JIOMaHOM.
[IpsAMOYTONIbHBI ~ TPEYTOJIBHUK  C

yrmoM B 30. IlepBble mMOHATHS O
JTI0Ka3aTesIbCTBaX B FEOMETPUN /D

HAXOXXJICHUSI PaBHBIX TPEYroJbHUKOB. [IpuUMEHSATh MNpu3HAKU
paBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJbHUKOB B
3amavax. Mcmonp3oBaTh 1upoBbIE pecypehl Uil MCCIEA0BAHUS
CBOMCTB M3y4yaeMbIX (QUryp. 3HAKOMUTHLCS C UCTOPUEH pa3BUTHUS
reOMETPUUN

[TapaiutenbHbie
npsAMbIE, CyMMa
yIJIOB
TPEYrOJIbHUKA

(14 4)

[TapajutenpHble NMpsIMBIE, UX CBOMCTBA,
[Iarerii moctymar EBkmmpma. Hakpect
JexXalue, COOTBETCTBEHHbIE u
OJIHOCTOPOHHUE YTkl (0Opa3oBaHHBIC
IpU  [EPECEYEHUN  NapaJlICIbHBIX
MIPSAMBIX CEeKYyILEeH). [Ipu3nak
NAapaJJIEIbHOCTH  MPSAMBIX — 4epe3
PaBEHCTBO pAcCTOSIHUM OT  TOYEK
OIHOW MPSIMOM OO BTOPOM MPSAMOM.
CymMa  yIJioB  TpEYyrojJlbHMKa MU
MHOTOYTOJIbHUKA.  BHemHue  yrisl
TPEYroJibHUKa

@opMynIuMpoBaTh MOHATHUE MAPALIEIBHBIX IPSAMBIX, HAXOIUTh
IIpaKTUYECKHE  NpuMepbl.  M3ywate  cBOWCTBAa  YIJIOB,
oOpa30BaHHBIX MpPU [EPECEUEHUU MaAPAIUIEIBHBIX MPSAMBIX
cekymen. I[IpoBoauts pokasaTenbcTBa IApPaUICIIBHOCTH IBYX
OpSIMBIX C MOMOLIBIO YIJIOB, OOpa30BaHHBIX NpU IEPECEUCHUU
OTUX TMPSAMBIX TPETbEN MNpAMONU. BBIUMCIATH CymMMy yIJIOB
TPEYTrOJbHUKA W MHOIO- YrojbHUKA. Haxoauts dYucioBblE U
OyKBEHHbIE 3HAUYEHHs YIJIOB B TIEOMETPUYECKHX 3aJadax C
WCIIOJIb30BaHUEM TEOPEM O CyMME YIJIOB TPEYTOJIbHUKA U MHOTO-
YTOJIbHUKA. 3HAKOMUTBCS C UCTOPUEN pa3BUTHUS T€OMETPUU

OKpyXHOCTb U

KpYT.
I'eomeTpuueckue
noctpoenus: (14
4)

OKpy>KHOCTb, XOpABI U JUAMETPBI, UX
cBorcTBa. KacarenbHas K OKpYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B YIOJ.
[Tonstue o I'MT, mnpumeHenue B
3aga4yax. buccekTpuca u cepearHHBIN
MEPIECHINKYJIAP KaK TE€OMETPUUYECKHE

@opMyIMpOBaTh ONPEIAEICHUA: OKPYKHOCTH, XOPAbI, IUAMETPA U
KacaTeJIbHOM K OKpPYXKHOCTH. M3ydarh MX CBOMCTBA, NMPU3HAKH,
CTpOUTH uepTexu. lccnenoBaTb, B TOM UHCIE HCIOIB3YS
u(pPOBBIE PECYPCHI: OKPYKHOCTh, BIHUCAHHYIO B YIOJd; IIEHTP
OKPY’KHOCTHM, BIIMCAHHOW B  YIOJI; PaBEHCTBO OTPE3KOB
kacarenbHbIX. Mcnonp3oBate Metoq I'MT nns mokasaresncTBa




MecTa ToYeK. OKpYKHOCTb, OITUCAHHAS
OKOJIO TpeyrojibHuKa. BrcanHas B
TPEYTrOJIbHUK OKPYXHOCTb.
[IpocTelimue 3a1a4n Ha IOCTPOEHUE

TEOpEM O TMEPECCYeHUN ONCCEKTPUC YIJIOB TPEYroJbHUKA U
CEPEAVHHBIX MEPIECHINKYJSIPOB K CTOPOHAM TpPEYrOJIbHUKA C
nomonipto I'MT. OBnnageBarh MOHSITUSMU BOUCAHHOW U
ONMCAHHOW OKPYKHOCTEW TPEYroJIbHUKA, HAXOAUTh LIEHTPbI ITUX
OKpY’KHOCTEW. Pemars OCHOBHBIE 3a/1a4M HA IOCTPOECHUE: YIUIA,
PAaBHOTO JAaHHOMY; CEpPEIMHHOIO IEPIEHIMKYJIApa JTAHHOTO
OTpe3Ka; IMpsMOM, NPOXOIAIIEH 4Yepe3 JaHHYK TOYKy W
NEPIEHIUKYJIAPHON JaHHOW NpsIMOM; OHMCCEKTPUCHI JaHHOIO
yTJIa; TPEYTOJIBHUKOB 110 PA3JIMYHBIM JIEMEHTAM. 3HAKOMHUTBCS C
UCTOPUEN Pa3BUTHUA FEOMETPUHU

[ToBTOpEHue,
0000111eHHE
3HaHU (4 1)

[ToBTOpeHrue u 0000IIEHNE OCHOBHBIX
MOHATUM U METOJOB Kypca 7 Kjacca

Pemats 3a1aun Ha MOBTOPEHNE, WILTFOCTPUPYIOIIUE CBSI3H MEKIY
Pa3JIMYHBIMU YaCTIMU Kypca

8 kiacc (68 u)

Hazanue paznena

OcHOBHOE coJiepxKaHue

OcHOBHBIC BUAbBI ACATCIbHOCTH O6y‘-IaIO]_HI/IXCH

Yerpipéxyronpauku | [lapamnenorpamm, €ro npu3HaKu U

(12 9)

CBOICTBA. YactHbie ciydaun
napajiyieJIorpaMMoB (TIPSMOYTOIBHUK,
pomO, KBajpaT), HUX TMPU3HAKK U
cBorictBa. Tpameuus. PaBHoOOkas u
MPSIMOYTOJIbHAS Tpanenuu. Y IBOCHUE
Menuanbl. [{leHTpanbHas cuMMeTpust

N3o0paxkath ¥ HAXOAUTh HA YEPTEXaX UETHIPEXYTOJIbHUKU
Pa3HBIX BUJIOB U WX 3JEMEHTHI. POpMYIIMPOBATH OMPEACICHUSA:
napajjienorpaMma, — NpsSMOYrojibHUKa, pomM0Oa, KBajpara,
Tpamneiuu, paBHOOOKOHN Tparenuu, MpsSMOYroJIbHOW Tpamneluu.
Jloka3pIBaTh M HUCMHOJIb30BaTh MPHU PEIICHUU 331a4 MPU3HAKU U
CBONMCTBA: TMapajuiejiorpaMma, TMpsSMO- YroJIbHHKA, poMoa,
KBaJIpaTa, Tpamenuy, paBHOOOKOHW Tpamenuu, MpsSMOYyTOIbHOM
Tpanenuu.  [IpumeHAT,  METOA  yABOEHUS  MEIUAHBI
TpeyroibHuka. HMcmons3oBath 1UGPOBBIE  PECYpPCHI IS




UCCJICIOBAHUSI CBOWMCTB H3ydaeMblX (QUTYp. 3HAKOMHUTHCS C
HWCTOPUEHN Pa3BUTHS T€OMETPUU

Teopema ®aneca u | Teopema ®aneca u Teopema o0 | [[poBOIUTE MOCTPOCHUSA C MOMOIIBIO LUPKYIS U JIMHEUKH C
TeopeMa 0 | IPOMOPIUUOHATIBHBIX OTpe3Kax. | UCMoJb30BaHue  TeopeMbl  Pajmeca U TEOPEMBI O
NpONOPUUOHANBHBIX | CpefHsis  JHHHMS ~ TPEYrOJIbHHMKA. | IPOMOPLIMOHAIBHBIX OTpe3Kax, CTPOUTH YETBEPTHIN
OTpe3Kax, Tpaneuusa, e€ cpenHss  JIMHMA. | IPONIOPLUUOHAIBHBIN  OTpe3oK. [IpoBoauTh mOKa3aTenbCTBO
0/100HbIE [TponopuroHanbHbIE OTPE3KH, | TOTO, YTO MEAUAHbl TPEYrOJIbHUKA IEPECEKalOTCsl B OJIHOMU
TpeyroibHukd (15 | mocTpoenue YETBEPTOrO | TOUYKE, M HAXOJUTh CBSI3b C ILIEHTPOM Macc, HaXOJIUTh
q) MIPONIOPLIMOHAIBHOTO OTpe3Ka. | OTHOIIEHWE, B KOTOPOM MEAHMAHbl JEIATCS TOYKOM MX
CaoiicTBa LEHTpa Mmacc B | nepeceyenus. HaxoauTh moo0HbIE TPEYTroOJbHUKA HAa FOTOBBIX
TPEYTOJIbHUKE. [TonoOHBIE | yEepTEXKAX C YKA3aHHUEM COOTBETCTBYIOLIMX MPU3HAKOB MOA00US.
TPEYTOJIbHHUKHU. Tpu npu3Haka | Pemarb 3amaum Ha MOJOOHBIE TPEYTOJbHUKU C IOMOIIBIO
nogo0us TPEYTOJIBHUKOB. | CAMOCTOSITEJIBHOTO IIOCTPOCHUsI YEPTEKEH M  HAXOKICHUS
[IpakTrueckoe npuMEeHEHUE NOJOOHBIX TPEYroJbHUKOB. IIpoBOIUTH JTOKa3aTenbcTBa C
UCIIOJIb30BAaHUEM TPHU3HAKOB mojoOusa. Jloka3wsiBaThb TpH
npu3HaKa Moao0usi TpeyroiabHUKOB. [IpUMEHSATh MOIydeHHbIE
3HAHUS TIPU PELICHHMH TE€OMETPUYECKUX M IPAKTUYECKUX

3a71a4. 3HAKOMHTBCS C UCTOPUEN Pa3BUTHUS FEOMETPUHU
[Tnomans. [Tonsitue 06 o61Iei Teopun mioniaau. | OBnazeBaTh NEPBUYHBIMU TPEICTABICHUAMH 00 OOIIel Teopuu
Haxoxnenue DopMyiIbl TUISI wiomaayM | wiomaau  (Mepsl), (GOopMyIMpoBaTh CBOWCTBA  IUIOMIAJIH,
I (011601 (S)7 TPEYTOJIbHHUKA, napajjiesiorpaMma. | BIACHATh HMX HArJIAIHbIA  CMBICA. BbBIBOAUTH  QOpMYyIIbI
TPEYroJIbHUKOB U | OTHOLIEHNE IJIOIIA/IEH | IUIOIAAU [apajuleiorpaMMa, TPEYroJIbHUKA, Tpaneuud Hu3
MHOT'OYTOJIbHBIX TPEYTOJIbHUKOB C oOmuM | (OpMyJIBI TUIOMIAAN TMPSMOYTONIbHUKA (KBajapaTa). BBIBOAUTH
¢uryp. Ilnomanu | ocHOBaHMEM WM OOIIEld BBICOTOH. | POPMYJIBI IIJIOMIAM BBITYKJIOTO YETHIPEX- YTOJIbHUKA Yepes3
nogo0HBIX  ¢uryp | Beruncienne TmIiomanei  CIOXKHBIX | AMArOHAIM W Yrojl Mexay Humu. Haxomuth mimomanu Quryp,
(14 9) buryp yepe3 pazOueHHe HA YacTH W | M300paXEHHBIX  HA  KJeT4arod  Oymare, HCIOJIb30BaTh

noctpoenue. Ilmomaam ¢uryp Ha

pa3OueHre Ha YacTd M JocTtpoeHue. Pa3duparb mnpumepsl




KJIETUaTOMN Oymare. [Inomamu
nmogo0HBIX  (uryp.  Beramcnenue
iomaaeil. 3agaun ¢ MpPaKTHYECKUM
cogepkanueM. PelmieHue 3agad  C
IIOMOIILIO METOJIa BCIIOMOTaTEIbLHOMN
TUIOIIA TN

VICIIOJIB30BAHUSL BCIIOMOTaTeJIbHOM IUIOLIAAU Ul PELICHUs
TreOMETPUYECKHX 3a7a4. HaxoauTe 1uromaan mogo0HsIX GuUryp.
Bpruucnars miomaau  pa3iudyHbIX MHOTOYTOJIBHBIX — (DUTYD.
Pematp 3a1aun Ha MUI0MIAb C TPAKTUYECKUM COJIEPKAHUEM

Teopema [ludaropa
1 Haydaja
tpuronomerpruu (10

4)

Teopema [Tudaropa, eé
JI0OKA3aTelIbCcTBO U NPUMEHEHUE.
OoOparnas ~ teopema  Iludaropa.
OnpeneneHne TPUTOHOMETPUUYECKUX
GyHKUIMN OCTpOTO yria,
TPUTOHOMETPUYECKUE COOTHOILIECHHUS
B IPSAMOYTOJIBHOM  TPEYTOJIbHUKE.
OcHoBHOE TPUTOHOMETPHUUYECKOE
TOXIAECTBO. (COOTHOLICHUS MEXIY
CTOpOHaMH B MPSIMOYTOJIbHBIX

TPEYroJbHUKAX C yriiamu B 45 u 45;
30 6078

JlokaseiBaTh Teopemy Iludaropa, wucnonp3oBath €€ B
MPAKTUYECKUX BbIYUCICHUSIX. DOPMYyIUPOBATH OINpEICICHUS
TPUTOHOMETPUUECKUX (DYHKIIUH OCTPOro yrjia, MPOBEPSITh HX
KOPPEKTHOCTh. BBIBOAUTH TPUTOHOMETPUUYECKUE COOTHOLICHUS
B NPSIMOYTOJIbHOM TpeyrojbHuKe. KccimemoBaTte COOTHOLICHUS
MEXK]ly CTOPOHAMU B MPSIMOYTOJIbHBIX TPEYTOJbHUKAX C yTJIAMU
B 45° u 45°; 30° u 60°. Mcnonb3oBaTh (HOPMYIIbI TPUBEIACHUS U
OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKAECTBO ISl HAXOKACHUS
COOTHOILIGHUM MEXJIYy TPUTOHOMETPUUYECKUMHU (YHKIUSIMU
Pa3JIMYHBIX OCTPBIX YrioB. [I[pUMEHSATHh MONTYUYEHHbIC 3HAHUS U
YMEHHUSI TIPU PEUICHUU MPAKTUYECKUX 3a]ay. 3HAKOMHUTBCS C
UCTOPUEHN Pa3BUTHSI TECOMETPUHN

Vsl B
OKPY>KHOCTH.
Broucannsie u
ONMCaHHBIC
YETBIPEXYTOJIbHUKH.
KacarennHbIe K
OKPYHOCTH.
Kacanue

okpyxHocTelt (13 1)

BrincanHele ¥ UEHTpaJIbHBIE YIJIbI,
YTOJI MEXAY KacaTeabHOU U XOPIOH.
Yrael Mexay XOpAaMu U CEKYILIUMU.
Briucanusie 151 ONMCAHHbIE
YETBIPEXYTOJIBHUKYU, UX IPU3HAKU U
cBoucTBa. [I[pyMeHeHne 3TUX CBOMCTB

IpU  pEUIEHUH  IEOMETPUYECKHUX
3amady.  B3aumHOE  pacnosiokeHue
IBYX OKPY>KHOCTEM. Kacanue

DopMyIMpOBaTh OCHOBHBIE ONPEAECIICHHUS], CBA3aHHBIE C YIIIAMU
B Kpyre (BOUCAHHBIM YToJi, IEHTpalbHbIN yroi). Haxomutsb
BIIMCAHHBIE YIJIbI, OMUPAIOIIMECS HA OJHY IYTY, BBIYHCIISITH
YIJIBI C TOMOIIBIO TEOPEMBI O BIMCAHHBIX YIJIAX, TEOPEMBI O
BIIMCAHHOM YE€TBIPEXYTOJIBHUKE, TEOPEMBI O LIEHTPAJILHOM YTJIE.
WccnenoBatb, B TOM 4YHUCiE ¢ TOMOIIBIO HU(PPOBBIX PECYPCOB,
BIIMCAHHBIE W OIHMCAHHBIC YETBIPEXYTOJbHUKHU, BBIBOOUTH HX
CBOWCTBA M NMpHU3HAKU. VICIIOIB30BaTh 3TH CBOKWCTBA U MPU3HAKU
IIpU PELICHUM 3a/1a4




OKPYKHOCTEU

IToBTOpEHuE,
0000I11IeHNE 3HAHUN
(4 9)

[ToBTOpEeHNE OCHOBHBIX TOHSATUH U
METOJIOB KypcoB 7 H 8§ KJIaccos,
0000111eHYE 3HAHUI

Pemwate 3amaum Ha TOBTOPEHHE, WJUIFOCTPUPYIOLIUE CBS3H
MEX]ly pa3IM4YHbIMU YaCTsAMU Kypca

9 kmnacc (66 )

HaszBanue paznena

OcCHOBHOE coziepKaHue

OCHOBHBIC BUAbBI ACATCIIBbHOCTHU 06yqa}onmxc;1

Tpuronomerpus.
TeopemMbl KOCHHYCOB H
CHHYCOB. Pemenne
TPEYroJbHUKOB (14 u)

Omnpenenenne TPUTOHOMETPUUYECKUX
¢yakuuii yrnoB or 0 mo 180. Kocunyc u
CMHYC NpsMOro M Tymnoro yria. Teopema
KocuHycoB. (O000mEHHAs) TeopeMa CUHYCOB
(c paaumycoM ONHCAHHOW OKPY>KHOCTH).
HaxoeHue JIMH CTOPOH M BEJTUYHMH YIJIOB
TPEYTOJIbHUKOB. dopmyna TUTOIIAIH
TPEYroJibHUKa 4Yepe3 JBE CTOPOHBI U Yroi
MEXKITY HUMHU. dopmyna TUIOLA
YeThIPEXYTOJbHUKA Yepe3 €ro JuaroHalu u
yroili  MeXAy  HHUMH. [TpakTrueckoe
MpPUMEHEHHE JOKa3aHHBIX TeopemM /9

PopmyIupoBaTh OIIPEICIICHUS
TPUTOHOMETPUUECKUX (PYHKIUH TYMBIX U OPAMBIX
yTJIOB. BBIBOAUTE TEOpEMY KOCHHYCOB U TEOPEMY
CUHYCOB (c paguycom ONMCAaHHOMN
OKpyXkHOCTH). Pemate TpeyrospHuku. Pemarsb
IIPAaKTUYECKUE 3a0a49M, CBOAAIIMECA K HAXO0XKICHUIO
Pa3JIMYHBIX JIEMEHTOB TPEYTOJIbHUKA

[IpeoOpazoBanue
noaobusi. Merpuueckue
COOTHOIICHHSI B
okpyxkHOCTH (10 1)

[Tonatme o mnpeoOpa3oBaHUU  TMOIOOMS.
COOTBETCTBEHHBIE  JJIEMEHTHI  MOJOOHBIX
¢buryp. Teopema 0 NMPOU3BEACHUU OTPE3KOB
XOpJ, TeopeMa O IIPOU3BEJICHUU OTPE3KOB
CEKYIIUX, TeopemMa O KBaJpaTe KacaTeIbHOM.
[IpumeHeHne B pEIICHUH TE€OMETPUUECKUX
3a1a4

OcBauBaTh TOHSATHE TIpeoOpa3oBaHUs MOJ00MUS.
UccnenoBarh OTHOIIEHUE JUHEUHBIX DJIEMEHTOB
¢uryp npu npeobpazoBanuu nogodus. Haxonute
IpUMEpPHI o100ust B OKpY’Karolen
JNECUCTBUTEIBHOCTA.  BBIBOIUTH  METPUUYECKHE
COOTHOILICHUS] MEXAY OTPE3KaMU XOpJ, CEKYIIUX U
KacaTeJIbHBIX C UCIIOJIb30BAHUEM BIIMCAHHBIX YTJIOB




141 HOI[O6HI>IX TPCYT'OJIbHHUKOB. Pemars
ICOMCTPHUUYCCKUC 3adadru M 3adadud U3 peaanoﬁ

KA3HU c HCMOJIb30BAaHUEM MOT00HBIX

TPEYTOJIbHUKOB
Bexkropsi (12 4) OnpeneneHue  BEKTOPOB,  cioxeHue U | Mcrmonb3oBaTh  BEKTOpPhl KAk  HalpaBJICHHBIC
Pa3HOCTh BEKTOPOB, YMHOKEHHUE BEKTOpPA HA | OTPE3KH, HCCIIEIOBATH r€OMETPUYECKHIN

yucno. OUBNYECKU U TEOMETPUUYECKHUMN
CMBICII BEKTOpPOB. Pa3ziiokeHue BeKTOpa I0
JBYM HEKOJIJTMHEAPHBIM BEKTOpaM.
Koopaunatel BEKTOpA. CkansipHoe
MPOM3BEICHUE BEKTOPOB, €r0 MPUMEHEHUE
JUIST HaXOXKJEHUsI JIMH W yryioB. Pemenue
3a7a4 C TMOMOIIbI0 BEKTOpOB. [IpuMeHeHue
BEKTOPOB JJIs1 PEHICHUS 33/1a4 KHHEMATUKU U
MEXaHUKH

(mepemernienrue) u (puanueckuil (CHiIa) CMBICIBI
BEKTOPOB. 3HATh ONPEACICHUS CYMMbI U PA3HOCTHU
BEKTOPOB, YMHOXEHHUSI BEKTOpa Ha  YHCIO,
UCCJIEIOBATh TE€OMETPUYECKUH U (PU3HUECKHIM
CMBICIIBI 3TUX omnepauuii. Pemare reomerpuyeckue
3a7auun Cc WCIIO0JIb30BaHUEM BEKTOPOB.
PacknangpiBaTh BEKTOp IO JBYM HEKOJUIMHEAPHBIM
BEKTOpPAM. Hcnonb3oBaTh CKaJISIpHOE
MPOU3BEJICHUE BEKTOPOB, BHIBOJUTH €TI0 OCHOBHBIE
CBOMCTBA.  BpluucimaATh CymMMy, pPa3HOCTb U
CKaJIsIpHOE IIPOU3BEICHUE BEKTOPOB B
KOOpJIMHATaX. [TpumeHnsTh CKQJISIPHOE
MPOU3BEACHUE ISl HAXOKJICHUS IJIMH U YIJIOB

JlekapTOBBl KOOPJIMHATHI
Ha 110ckocTd (9 u)

JlekapToBbI KOOPJANHATHI TOYEK  Ha
IUIOCKOCTHA. YPAaBHEHHE NPSMOH. YTJIOBON
Kod(ppuIIMeHT, TaHTeHC yrja HakJOHa,
napa’suiesibHbIe u NEePIEHIUKYJIIPHbIC
MpsIMBIE. YpaBHeHue OKPYHOCTH.
Haxoxnenune koopIMHAT TOYEK NEPECEUCHUS
OKPYKHOCTH M mpsiMOU. Meron KoopauHat
Ipd  PEHIEHHWH TEeOMETPUYECKUX  3ajad.

OcBauBaTh MOHATHE NPSMOYTOJILHOW CHCTEMBI
KOOpJMHAT, JI€KAPTOBBIX  KOOPJMHAT  TOYKH.
BeiBoguTh ypaBHEHME NOPSIMOW M OKPYKHOCTH.
BeigensaTte monHBIM - KBagpaT ISl HAXOXKICHUS
LEHTpa U paguyca OKPYKHOCTH IO €€ YpaBHEHHIO.

Pemrate 3amaum Ha  HaXOXKIEHHE  TOYEK
MEePECEUEHUsI MPAMBIX U OKPYKHOCTEH C MTOMONIbIO
MeTtofga koopauHaT. Mcmosib3oBaTh — CBOMCTBa




Hcnonb3oBanue MCTOJa
IMPAaKTUYCCKUX 3aJavdax

KOOpAHHAT B

yII0BOro Kod(p@GUIMEeHTa MpsSMONl MNpU PEHICHUH
3a1a4, IS ONpPEACNICHUs PACIOJOKEHHS MPSMOM.
[IpumensTh KOOPJAUHATHI npu pelieHuu
FEOMETPUYECKUX U MPAKTUYECKUX 3a4ad, i
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIENIC pealbHbIX
3aga4 («Meto] kKoopauHaT»). Ilomb3oBaTbest AJis
MOCTPOEHUSI W HUCCIeAOBaHUN  IUGPOBBIMU
pecypcaMu. 3HAKOMHUTBCSI C HUCTOPHEN pa3BUTHUSA
reOMETPUHU

IIpaBuibHBIE IIpaBuiIbHBIE MHOTOYTOJIBHUKH, BbIYMCIIEHUE | POPMYIUPOBATH OIIPELICIICHNE IIPaBUJIBHBIX
MHOTOYTOJIbHUKH. JIMHA | ©X ~ 2IeMEHTOB. YMCIO ®T W JUIMHA | MHOTOYTOJIBHUKOB, HAaxOJWTb MX  JJEMEHTBHI.
OKPY’KHOCTH M IUIOWIAJb | OKPY)KHOCTH. JlnvHa nyru  OKpYyKHOCTH. | [lonp30BaTbCcsi TOHATHEM JUIMHBL  OKPY>KHOCTH,
Kpyra. Brrunciienne | Paguannas mepa yraa. [momanes kpyra v ero | BBEIEHHBIM C ITIOMOIIBIO IIPaBUJIBHBIX
wiontanei (8 u) JJIEMEHTOB (cexTopa U CErMEHTA). | MHOTOYT'OJIbHUKOB, OINpPEAENATh YHUCIO T, UIMHY
Brruncnenne IO IEN buryp, | nyru 1 paguaHHyro wMepy yraa. IIpoBoguth
BKJIFOYAIOIIMX JJIEMEHTHI Kpyra [epexo OT paJuaHHOM MEpHI yria K I'paJlyCHOM U
HaoOopoT. OnpeaensaTs miouaab Kpyra. BeiBoauts
dopmynbl (B TpaJlyCHOM M paAuaHHOW Mepe) aJis
JUIMH JyT, IUIOLAJEH CEKTOPOB M CETrMEHTOB.
Boluncnate  miomaan  GuUryp,  BKIHOYAROIIMX
AJeMEHThl  OKpyXHocTH  (kpyra). Haxoautsb

IJIOIIA/IN B 33J1a4aX pEeAIbHOW KU3HU
JBrxenust miockoctu (6 | Ilonstue 0 JBUKCHUU II0CKOCTH. | Pa3OupaTth mpuMepsl, WLTIOCTPUPYIOIINE TOHSATHUS
q) [TapajutennbHBIN ~ TIEPEHOC,  IMOBOPOT U | ABMIKEHUS, LEHTPOB U OCEH  CUMMETPUMU.
cumMmerpusi. Ocu M UEHTpbl CHUMMETpUH. | POPMYIHPOBATh  ONPENEICHUS  NapaJUIeIbHOIO
[Ipocreimme NpUMEHEHUS B PEIIEHUHA 33J]a4 | IEPEHOCA, IOBOPOTA M OCEBOM  CHUMMETPHHU.

BBIBO)II/ITB nux CBOﬁCTBa, HaxXOoaAuTh HCIIOABUXKXHBIC




Toukd. Haxomute WLEHTPBI M OCH CUMMETPHI
npocteiimux ¢uryp. [IpumeHsITh NapaiienbHbIi
IEPEHOC WU CUMMETPUIO  IIpU  PELICHUHU
Ir€OMETPUYECKHUX 3a1a4y (pazbupatb
npumepsl). HMcnons3oBath s HOCTPOCHUS H
UCCIIeIOBaHUM LIU(POBBIE PECYPCHI

[ToBTOpEHME,
00o001enne,
CUCTEeMAaTHU3aLIMs
3HaHui2 (7 1)

[ToBTOpEHHE OCHOBHBIX MOHSTUH U METOJIOB
KypcoB 7—9 kinaccoB, o00001eHue u
cucTeMaTHu3aIus 3HAHUU. [Ipocreimue
reoMeTpuyeckue (GUrypbl U HX CBOMWCTBA.
N3mepenne  reoMeTpuYecKUuX  BEJIUYMH.
TpeyroJbHUKH. [TapaitenbHbie u
NEepHEHIUKYJIApHbIE TpsiMble. OKPYKHOCTh U
Kpyr. ['eomerpuyeckue noctpoeHus. YIibl B
OKPYXHOCTH. BmnucaHHble W OINHCAHHBIC
OKPYKHOCTH MHOTOYrOJbHUKOB. [Ipsimas u
OKPYHOCTb. YeTbIpEXYTrOIbHUKH.
Brniucanusie 151 OTNMCAHHBIE
yeThipexyroibHuku. Teopema Iludaropa u
Hayajla TPUTOHOMETpuu. PereHue oOmMX

TPEYTOJIBLHUKOB. [TpaBuibHBIC
MHOT'OYTOJIbHUKH. [IpeoOpazoBanus
IIJIOCKOCTH. JIBroKeHUSI. [TogoOue.
CummeTtpusi. IInomans. Brruuciaenue
IUIONIAJIEN. [Inomann MOI00HBIX
dburyp. JlekapToBbl ~ KOOpJMHATHI  Ha

ITJIOCKOCTH. BCKTOpBI Ha IIJIOCKOCTH

OnepupoBarh NOHATUAMHU: (UTYypa, TOYKA, Mps-
Masi, yroji, MHOTOYTOJIbHHK, PaBHOOEIPEHHBIM H
PAaBHOCTOPOHHUI TPEYTOJbHUKH, NPSIMOYTOJIbHBIN
TPEYroJbHHUK, MeJIuaHa, OUCCEKTpHca U BbICOTA
TPEYroJIbHUKA, MapajieorpaMM, poMO, MpsSMO-
YTOJBHUK, KBajpaT, Tpaneuus; OKPYKHOCTD,
KacaTelbHas; pPaBeHCTBO U mojxobue uryp,
TPEYrOJIbHUKOB; [apaJuIEIbHOCTh U
NEPHEHAUKYJIAPHOCTh  MPSAMBIX, YIOJd — MEXKIY
OPSIMBIMM, CHUMMETPHUSI OTHOCUTEIBHO TOYKH H
OpsIMOM; JUIMHA, PAcCCTOSIHUE, BEJIMYMHA YIUIA,
wiomwaas, nepumerp. Hcnonb3zoBath (GOpMYIIbI:
NEPUMETPA U IUIOIIAA MHOTOYTOJIBHUKOB, JIJIMHBI
OKpPY)KHOCTH ¥  IUIOIIaJuM  Kpyra, oObEma
IIPSIMOYTOJIBHOTO napajuienenunena. Onepuposarsb
NOHATHUSMU: TPSMOYTOJbHAs CHCTEMA KOOPJWHAT,
BEKTOp;  HCIIOJB30BAaThb  3TH  MOHATHS  JUIA
NPEACTABICHUS TAHHBIX U PELICHUs 3a1ady, B TOM
yucie M3 JAPYruxX y4deOHbIX MNpeameToB. Pemath
3aJlaud  Ha TOBTOPEHHE OCHOBHBIX ITOHSTHUH,
WUIFOCTPALUIO  CBSI3€  MEXAY  Pa3IMYHBIMU
yacTsMU Kypca. BeiOuparb MeToa s pelieHwus




3aJa4H. Pemats 3aJda4u U3 HOBCCI[HCBHOﬁ KHU3HHU




PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKAN».
7-9 KJIIACCBI

HEJIA U3YUEHUSA YYEBHOI'O KYPCA

B coBpemennom nudpoBoM MHUpe BEPOSITHOCTh M CTATUCTHUKA MPUOOPETAIOT
BCE OOJIBITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTHICCKUX MPUIIOKESHUN, TaK
U UX pOJIM B 00pa3oBaHUU, HEOOXOIUMOM KaXKIAOMY 4esoBeKy. Bo3pacrtaeT uncio
npodeccuii, mpu OBIAICHUH KOTOPBIMH TpeOyeTcs xopornas 6a30Basi MOATOTOBKA
B 00JlacT BEpPOSTHOCTH W CTAaTUCTHUKH, TakKas TIOATOTOBKA BaKHA JIJIS
POAODKEHUS 00pa30BaHUs U JIIsl YCHEIIHON MPOPEeCCHOHATBHON Kaphephl.

Kaxxip1il yenoBek MOCTOSIHHO MPUHUMAET PEIIEHUsI HA OCHOBE MMEIOIINXCSA
y HEro JaHHbIX. A Ui OOOCHOBAHHOTO TMPUHSTUS PEIICHUS B YCIOBHSIX
HEeJI0CTaTKa WM H30bITKa HMHPOpMAlMU HEOOXOJUMO B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MBITIICHHUE.

NMeHHO TO03TOMYy OCTpO BCTajJla HEOOXOAUMOCTh CPOPMHUPOBATH Y
oOyyaromuxcst GyHKIIMOHATIBHYIO TPAaMOTHOCTh, BKIIIOUAIOIIYIO B c€0sl B KaueCTBE
HEOTHEMJICMON  COCTABJISIIONICH  YMEHHE  BOCIPHHUMATh W KPUTHYCCKHU
aHATM3UPOBATh UH(HOPMAITUIO, TIPEACTABICHHYIO B Pa3IMYHBIX (popMax, MTOHUMATH
BEPOSITHOCTHBIA XapaKTep MHOTHUX pPEATbHBIX IMPOIECCOB W 3aBHUCHUMOCTEH,
MIPOU3BOINTH MPOCTEHIIINE BEPOSATHOCTHBIC PACUYEThI. 3HAKOMCTBO C OCHOBHBIMHU
npuHIMNIAMu cOopa, aHanmW3a W TPEACTABICHHUS ITaHHBIX W3 Pa3IMYHBIX cdep
JKU3HU OOIIeCTBA W TOCYJapCTBa MPUOOIIAET OOYyYarOMMXCs K OOIIECTBEHHBIM
uHTepecam. M3yueHne OCHOB KOMOMHATOPUKH Pa3BUBACT HABBIKM OpraHU3AIUH
nepebopa U Mojcy€Ta yuciaa BapUAHTOB, B TOM YHCIIE, B TPUKIAJHBIX 3a7a4ax.
3HaKOMCTBO C OCHOBaMHU TeopuH TpadoB co3MaéT mMaTeMaTHYEeCKUW (PyHIaMEHT
st GOpMHUPOBAHUS KOMIETCHIIM B 001MacTH WHGOPMATHKKA U IUMPOBBIX
texHosoruii. [loMuMoO 93TOro, TpW M3YYEHUH CTATUCTUKH U BEPOATHOCTU
o0OoramarTcsl TMPEACTABICHUS YYaIIUXCS O COBPEMEHHOW KapTUHE MHpa H
METO/JaX €ro HCcCIeAoBaHus, (opMUpYyeTCs MOHUMAHWE POJHM CTATUCTUKH Kak
WCTOYHHUKA COITMAIBHO 3HAYUMOW WH(GOPMAIIMUM W 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSTHOCTHOT'O MBIIILJICHHS.

B cooTBeTcTBHM C JaHHBIMH IEISIMU B CTPYKTYpPE MPOTrpamMMbl y4eOHOTO
Kypca «BeposSTHOCTh M CTaTHCTHKA» OCHOBHOW IIKOJIBI BBIACICHBI CIICTYIOIIHC
COZEPKATEIHHO-METOANUECKHUE JTMHHHN:

o «IIpencraBneHue JaHHBIX U ONUCATEIbHAS CTATUCTUKAY;
° «BeposTHOCTBY;

o «2neMeHTbl KOMOMHATOPUKIY;

o «BBenenue B Teoputo rpadoBy.

Copepxanne smHuu  «lIpeacraBieHue  JaHHBIX M ONMCATEIbHAs
CTaTUCTUKA» CIY)KHUT OCHOBOM s (OPMHUPOBAHHUS HABBIKOB PAaOOTHI C
uHbOpMaIlMel: OT YTEHUS W WHTEepIpeTanud WHPOpMAIUH, MPEICTaBICHHON B
TabnMilax, Ha auarpamMmax u rpadukax Ao cOopa, MpeICTaBlIE€HUS W aHAIU3a
JaHHBIX C MCIOJb30BAHUEM CTATHCTUYCCKUX XAPAKTEPUCTUK CPEAHHX U



pacceuBanus. PabGoTtass ¢ pgaHHbIMH, oOOydarolluMecss ydaTcs CUYUTBHIBATh U
WHTEPIIPETUPOBATh JAHHBIE, BBIIBUIaTh, AapryMEHTUPOBAaTb U KPUTUKOBATh
NPOCTEUIINE TUIOTE3bl, PA3MBIIUIATE HaJ  (PaKTOpamH, BbI3BIBAIOIIUMU
W3MEHYMBOCTb, U OIICHMBATh MX BIIMSIHUE HA PACCMATPUBAEMBIE BEIMYHMHBI U
MIPOLIECCHI.

NHTyUTUBHOE MPECTABICHUE O CIyYalHOW M3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHJICHIMHA CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISt
W3YUYEHHs] TEOPUU BEPOSATHOCTEU. bobplioe 3HaUeHUE 3/1€Ch UMEIOT ITPAKTUYECKUE
3a1aHMSA, B YACTHOCTH ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJEISIMH.

[loHsiTHE BEPOSATHOCTH BBOJUTCA KaK Mepa NpaBAONOAOOUS CIy4aillHOIrO
cobpitus. [lpu wm3ydeHnn Kypca oOydaromiuecsi 3HAKOMATCS C TMPOCTEUIITUMHU
METOJAMH BBIYUCJICHUS BEPOSATHOCTEW B  CIYYaWHBIX OJKCIIEPUMEHTaX C
PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH MCXOJAMH, BEPOSATHOCTHBIMU 3aKOHAMHU,
NO3BOJIIOIIMMHU CTaBUTh U pelIaTh Oojee CIOoXKHbIE 33Jauu. B Kypc BxomsT
HayajbHbIE IIPEACTABICHHUS O CIYYaWHBIX BEIMYMHAX U HUX YHUCIOBBIX
XapaKTEepUCTHUKAX.

Taxxe B paMKax 3TOro Kypca OCyIIECTBIISIETCS] 3HAKOMCTBO O0YYArOIIUXCS C
MHOKE€CTBAMU U OCHOBHBIMHU OIIEPALIMSIMUA HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
IIPUMEpPBI IIPUMEHEHUSA Ul pELIEHUs 3aJad, a TaKXKe HCIOJIb30BaHUS B JIPYTHUX
MaTEMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE
B 7-9 xnmaccax msywaetcs Kypc «BeposSTHOCTh M CTaTUCTHKA», B KOTOPBIHA
BXOJSAT pa3/Ieibl:

o «IIpencraBnenre JaHHBIX U ONMKCATEIbHASA CTATUCTUKAY;
. «BeposTHOCTBY;

o «37eMEHThl KOMOMHATOPUKIY;

o «BBenenue B Teoputo rpadony.

Ha wusydyenme manHoro kypca otrBoautTcsi | yueOHbIH 4Yac B HEIEN0 B
TE€YEHUE Kax0ro roga ooyuyenus, Bcero 101 yueOHbIit yac.

COAEPKXAHHUE YYEBHOI'O KYPCA (IO TOJAAM OBYUYEHMUS)

7 Knacc
° [IpencraBiieHre TaHHBIX B BUE TAOJIHII, TUarpaMm, rpad)uKoB.
° 3anoyiHeHUE TAOJIMII, YTCHUE U IIOCTPOCHUE AHarpaMM (CTOJIOMKOBBIX

(cTos04aThIX) U KPYToBbIX). UTeHHE TpauKOB peaibHbIX MpolieccoB. M3BiaeueHue
uH(popMaIu U3 JUarpaMM U TaOJIuIl, UCTIOIb30BaHUE U MHTEPIIPETallNsl TaHHBIX.

o OnucartenbHasi CTaTUCTHKA: CpeAHee apudmeTrueckoe, MeauaHa,
pa3max, HaumOOJIbIlIee W HaWMEHbIeEe 3HA4YCHWs HaOOpa YHMCIOBBIX aHHBIX.
[Ipumepsl cinydyaiiHOM N3MEHYMBOCTH.

o CnyyaliHBI ~ JKCHEpUMEHT (OMBIT) W CIydailHOE  COOBITHE.
BepostHocth U yactoTa. Pojib MamoBEpOSITHBIX U MPAKTHYECKU JOCTOBEPHBIX
cOOBITHI B PpUPOJIE U B 0011IeCTBe. MOHETa U UrpajibHasi KOCTh



o B TEOPUU BEPOSATHOCTEM.

o I'pad, BepmmnHa, pebpo. Cremenb BepmuHbl. Yucio pédep u
CyMMapHas cTereHb BepiuH. [Ipencrasnenue o cBs3HOCTH Tpada.

o Lenu u nukiel. [Tyt B rpadax. O6xon rpada (91IepoB MyTh).

o [IpencraBienne o0 opueHTHpoBaHHOM Tpade. Pemenue 3amau c

MTOMOIIBIO TpadoB.

8 knacc

° [IpencraBnenne NaHHBIX B BUAE TaOIHII, TUarpamMMm, TpaduKoB.

° MHOXeCTBO, 3JIEMEHT MHOXECTBa, MOAMHOXECTBO. Omnepanuu HaJ
MHOKECTBaMU: 00bEAMHEHUE, TTIEPECCUCHHE, IOMTOTHEHUE.

° CgolicTBa omepanuid  HaJ  MHOXKECTBAMHU: IEPEMECTUTEIBHOE,
coueTaTeIbHOE, pacipenenuTeabHoe, BKIIoUeHus. Vcronp3oBanue rpaduaeckoro
MPECTABICHUS] MHOXKECTB JJIsl ONMKMCAHUsl PEabHBIX MPOIECCOB U SIBICHUM, MpHU
pelieHny 3aaad.

o N3mepenne paccenBaHus JaHHBIX. Jlucmepcnss W CTaHIAapTHOE
OTKJIOHEHHE YHMCIIOBBIX HA0OpOB. J[narpaMma paccerBaHus.
o DneMeHTapHble COOBITHS CllydallHOTO ombiTa. CiyyaiiHble COOBITHS.

BepositHoct  coObiTui.  OmBITBI ¢ PaBHOBO3MOXKHBIMHU ~ 3JIEMEHTAPHBIMU
coObITusiMu. CoryyaiiHblii BBIOOp. CBsI3b MEXKIy MAJOBEPOSTHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOIIECTBE U HAYKE.

o HepeBo. CBolCTBa NEPEBBEB: EAMHCTBEHHOCTD IIyTH, CYLIECTBOBAHUE
BUCSYEH BEPIIMHBI, CBS3b MEXJY YMCIOM BEpIIMH M uuciaoMm pedep. IIpasuio
yMHOKeHHUs. Perienne 3a1ad ¢ noMoipto rpagos.

o [IpotuBomnosnoxueie coObiTHs. Juarpamma Oiinepa. OObeuHEHUE U
nepeceuenne  coObiThil. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCIOBHAs BepOSITHOCTh. [IpaBmio ymHOxeHus. He3aBucumbie
cobriTus. IlpencraBnenue skcnepuMeHTa B BHUAE JepeBa. PerieHue 3agad Ha
HaxO0XJICHUE BEPOSATHOCTEW C MOMOIIBIO JAEPEBA CIyYaMHOTO JKCIEPUMEHTA,
nurarpamm Jitiepa.

9 knacc

° [IpencraBieHre JaHHBIX B BHUAE TaONMI, Juarpamm, rpadHKoB,
WHTEpIIpeTanus JaHHBIX. UTeHHe W MOCTpOCHUE TaOJIHII, [uarpaMM, TpauKoB IO
peaJIbHBIM JJAHHBIM.

° [lepectanoBku u aktopuan. CoueraHus U YUCIO COUECTAHUM.

° Tpeyronbnuk Ilackans. Pemenue 3amay ¢ UCIOJIB30BAHUEM
KOMOWHATOPUKH.

° ['eomerpudeckas BeposiTHOCTh. CiydaliHbIN BBIOOp TOUKH U3 (PUTYpBI
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

o Ucnprtanne. Yenex um Heynada. Cepusi UCHBITaHUM 10 TEPBOIrO

ycnexa. Cepust wucnbiTaHuii bepnymnu. BepogrHoctu coObITHMl B cepuu
ycnblTaHui bepuysmm.



o CnyvaiiHas ~ BEJIMYMHA W pPACOpPEIEICHUE  BEPOATHOCTEH.
Maremaruueckoe oxuganue U amcrepcus. [Ipumepbl  MaTeMaTH4eCKOIro
OKUJAHUS KaK TEOPETUUECKOTO CPEIHETO 3HAUECHNUSI BETMUNHBI.

o MaremaTnueckoe OXUAAHUE W JUCIEPCUS CIIy4allHOM BEJIMYUHBI
«YHCIIO YCTIIEXOB B CEPUU UCIIBITAHUN bepHymm».
o [TonsiTue o 3akoHe OoNbIUX UHCeN. V3MepeHue BepOSITHOCTEH C

NOMOIIbI0 YacToT. Poib W 3HaueHHWe 3aKOHAa OONBIIMX YUCEN B MPUPOJE U
0OI1IECTBE.

ILTAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATbI OCBOEHHA
PABOYEU ITPOI'PAMMBI KYPCA (ITIO 'TOAAM OBYYEHMU)

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «BepoSTHOCTh W CTAaTUCTUKA» B
7-9 xjaccax XapakTEePU3YIOTCS CIACAYIOMNUMHA YMEHUSIMH.

7 knacc

o Ywurath nHGOPMAIIHIO, PECTABICHHYIO B TA0IHIIAX, HA JUArpaMMax;
MPEACTABIATh JAaHHBIE B BUJE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cronbuatkie) U KpyroBbie) IO MaccUBaM 3HAYEHUH.

o OnuceiBaTe ¥ HUHTEPHPETUPOBATh PEAIBHBIE YHCIOBBIE JIaHHBIE,
IpEICTaBICHHBIE B TA0JINIIAX, HA IUarpaMmax, rpapukax.
o Hcnonp30BatTh TUTSL ONUCaHUsA JTAHHBIX CTaTUCTUYECKHUE

XapaKTEPUCTUKU:  CcpeaHee apudmeTudeckoe, MeAuaHa, HauOoJbliee U
HavMEHblIee 3HaYCHUs, pa3Max.

. NmeTp mipencraBieHHEe O CIIydYallHOM M3MEHYMBOCTM Ha IPUMEpax
1EeH, GU3NYECKUX BEIUYUH, aHTPOIIOMETPUUECKUX JaHHbBIX; UMETh MPECTABICHUE
O CTATUCTUYECKOW YCTOMYMBOCTH.

8 knacc

o W3BnekaTe U TpeoOpa3oBbIBaTh MH(POPMAIIHIO, TPEICTABICHHYIO B
BUJIe TaOIMI, AuarpamMm, rpaduKoB; TPEACTABIATH JaHHBICE B BHUIE TaOJUII,
JuarpaMm, rpauKoB.

o OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX IOKa3aTesei:
CpPEIHUX 3HAUYCHWW W Mep pacceuBaHus (pa3Max, AUCHEPCHs M CTaHAapTHOE
OTKJIOHCHHE).

° HaxoauTh 94acTOTHI YMCIIOBBIX 3HAYEHHWH M YaCTOTHI COOBITHH, B TOM
YHUCJIE 10 pe3yJibTaTaM U3MEPEHHUIN U HaOIIOCHUH.
° Haxonuth BEpOSITHOCTH CIIy4allHBIX COOBITHII B OMBITAX, 3HAs

BCPOATHOCTHU QJICMCHTAPHBIX CO6I>ITI/II‘/JI, B TOM YHUCJIC B OIIbITax C
PaBHOBO3MOKXHBIMHU 3JICMCHTAPHBIMU COOBITHUSIMH.

o Hcnonp3oBaTh  rpauueckue  MOJEIM:  JEPEBO  CIy4alHOIro
HKCIIEPUMEHTA, AMarpaMMbl DHjiepa, YUCIOBasl MPsMast.
o OnepupoBaTth MOHATHUSIMU: MHOKECTBO, MOJMHOMXECTBO; BBIMOIHATH

orcpan Haad MHOXCCTBAMM: O6’be,Z[I/IHeHI/Ie, nepeCCyCHUC, OJOIIOJIHCHHC,
MNECPCUUCIIATD 3JICMCHTBI MHOXKCCTB,; IIPUMCHATDH CBOMCTBA MHO>KECTB.



o Hcnonp3oBath Tpaduueckoe MNPEACTaBICHUE MHOXECTB M CBs3ei
MEXIy HUMH I ONMCAHUS MPOLECCOB U SBJICHHUM, B TOM YHUCIE NPU PEIICHUU
3aJ1a4y U3 APYyIruX y4eOHbIX MPEAMETOB H KYpPCOB.

9 knacc

° W3BnekaTe U TpeoOpa3oBbIBaTh WH(POPMAIIHIO, TPEICTABICHHYIO B
pPa3IMYHBIX MCTOYHHMKAX B BHUJE TaOJMWIl, AUarpamm, rpadukoB; IPEACTaBIAThH
JIaHHBIE B BUJIE TaOJIUII, TUarpaMM, rpauKoB.

o PemaTe 3a7aun opraHu30BaHHBIM MEPEOOPOM BapPHAHTOB, a TAKXKE C
MCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABWI U METOJIOB.

o Hcnonb30BaTh OMUCATENIbHBIE XAPAKTEPUCTUKU JIJII  MAacCHBOB
YHUCJIOBBIX JIAHHBIX, B TOM YHUCJIE CPEIHHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

o HaxonuTh 4acTOThl 3HAYEHWA W YaCTOTHI COOBITHS, B TOM YHCIIC
MOJIB3YSICh pe3yJbTaTaMU MPOBEACHHBIX U3MEPEHUN U HAOIIIOICHHI.

o HaxonuTh BEpOSTHOCTH CITy4allHBIX COOBITHI B U3YYEHHBIX OIBITAX, B

TOM YHCJIE€ B ONBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSMHU, B CEPUSIX
WCIIBITAHUN JI0 IEPBOTO YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIun.

o NMeTs mpeAcTaBiIeHUE O CIyYalHOW BEIWYMHE U O PACIpPEACICHUU
BEPOSATHOCTEM.
o HmeTh npencTaBieHUE O 3aKOHE OOJIBLIMX YHUCEN KaK O MPOsBICHUU

3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINUX YHUCEI B
IPUPOAE U OOIIECTBE.



TEMATHYECKOE IITIAHUPOBAHHUE YYEBHOI'O KYPCA (110 I'OIAM OBYYEHMUA)

BEPOATHOCTDb U CTATUCTHUKA, 7-9 KIIACCbI

7 xnacc (34 gaca)

Tema /| OcHOBHOe coepKaHue M0 TeMaM XapakTepucTHKa OCHOBHBIX BH/IOB /eSITEJIbHOCTH
KoumnuyecTBo YYECHUKA
yacoB

[IpencraBnenue [IpencraBienre JaHHBIX B  TaOIMIlaX. OcBauBath CHOCOObI TPEACTABICHUSI CTATUCTUUYECKUX

naHHbIX (7 9)

[TpakTHueckue BHIYUCICHUS

Mo TaOJWYHBIM JaHHbIM. W3BiedeHune u
WHTEpHpeTanus TaOIMIHbBIX

nanubIX. [TpakTuyeckas padora

«Ta0omuuey.

['paduueckoe mnpencraBieHUE AaHHBIX B
BU/JIE KPYTOBBIX, CTOJIOUKOBBIX (CTOJIOYATHIX)
auarpamm. UTeHne ¥ TOCTPOCHUE TUarpamMM.
[Tpu-

MepbI AeMOrpadUIecKuX Tuarpamm.

[Ipaktuueckas pabora «JlnarpaMMbn)

JTAHHBIX Y YUCIIOBBIX MACCHBOB C IIOMOIIIBIO

TaOJIMI U JUarpaMM C KCIOJIb30BAHUEM aKTyallbHBIX U
Ba)KHBIX TAHHBIX (IeMorpaduueckue JaHHbIE,
IIPOU3BOJCTBO MPOMBILUIEHHONW U CEIBCKOXO3SMCTBEHHOM
IPOAYKIHMH, OOLIECTBEHHBIE U NPU-

POJIHBIE SIBJICHUS).

N3yuyarp  Meroabl paboTel ¢  TaOIUYHBIMH |
rpauuecKuMu IPeICTaBICHUSIMH TaHHBIX C IOMOIIIbIO

HU(POBBIX PECYPCOB B XOJ€ MPAKTUUECKUX padOT

OnucarenbHas
CTaTUCTHKA (8 1)

Yucnosie Ha0OPBI. Cpenuee
apu(pMeTHYeCcKoe.
Menuana YHUCIIOBOTO Habopa.

Y CTOMYHMBOCTH MEJINAHBI.
ITpakTudeckas pabora «CpenHue
3HAYCHHS.
HauGonpiiee w HaUMEHBIIEE 3HAUYCHUS
9UCIIOBOTO Habopa. Pazmax

OcBauBaTh NOHSTHUS: YUCIOBOM HAOOp, Mepa 1IeH-

TpaJIbHOW TEHJEHIMU (Mepa LIEHTPa), B TOM YHCIIE

cpeaHee apudMeTHIECKOE, METMaHa.

OnuceIBaTh CTATUCTUYECKHE TAHHBIE C TIOMOIIIbIO

cpeaHero apudmeTdyeckoro W MeauaHbl. PemaTth
3a7a4u.

N3yuaTh CBOMCTBA CPENHUX, B TOM YHCIJIE C MOMOIIBIO
U(POBBIX PECYPCOB, B XOJIE MPAKTUIECKUX PadOT.

OcBauBaTh NOHATHS: HAKOOJIbIIIEE U HANMEHBIIICE




SHAYCHUA YN CJIOBOI0O MaCCHUBA, padMax.

Pemats 3aJa4n Ha BLI60p crocoba onucaHus JaHHBIX B
COOTBCTCTBHUH C HpHpOI[OfI JaHHBIX )41 OCIsIMHA
HCCICOOBaHUA

Cnyuaiinas CnyuaitHas u3MeHYuBOCTH (mpuMepsnl). | OcBauBaTh MOHATHUS: YacTOTa 3HAYEHUW B MACCHUBE
M3MEHUYHBOCTHh (6 | HacToTa 3HaUEeHMIT B MaccuBe JAHHBIX, TPYIIIUPOBKA JAaHHBIX, THCTOIPAMMA.
q) naHHbIX. ['pynnupoBka. ['uctorpammel. CTpouTh ¥ aHaJIM3UPOBATH THCTOIPAMMBI, MOAOUPAThH
[Ipaktuueckas padora «CiydaiiHas MOAXOISAIINN [IAr TPYNITUPOBKH.
M3MEHYHUBOCTD) OcBauBaTth rpaduueckue npeACcTaBiIeHHs Pa3HbIX BUIOB
CIIy4ailHOM W3MEHYMBOCTH, B TOM YHUCIIE C IOMOUIBIO
1U(POBBIX PECYPCOB, B XOJI€ MPAKTUYECKOH pabOThI
Beenenue B| [I'pad, Bepmmna, pedpo. IlpencraBnenue | OcBauBaTh mnoHsATUSA: Tpad, BepimmHa rpada, pedpo
TEOPHIO 3aJ1a4M ¢ OMOMUIbIO Tpada. rpacda, creneHp (BaJeHTHOCTh BEPUIMHBI), LIETIb U IIUKI.
rpacoB (4 1) CreneHsp (BaJIGHTHOCTb) BEPILIUHBI. OcBauBaTh NOHATHUSA: IYTh B Ipade, 3iJIepoB MyTh,
Uucno pédep u cymmapHasi CTETIeHb o0xox rpada, opueHTUPOBAHHBIN rpad.
BepunH. llens um nwmkn. Ilyte B rpade. | Pemars 3agauM Ha NMOMCK CYMMBI CTENEHEW BEpIIMH
IIpencraBienue o CBA3HOCTH rpada, Ha mouck obOxoma rpada, Ha TMOUCK MyTell B
rpada. OO6xonm rpada (SUIEPOB MYTh). | OPUEHTUPOBAHHBIX Ipadax.
[IpeacraBnenre 00  opueHTHMpoBaHHBIX | (OcBaumBaTh CHOCOOBI MPEACTABICHUS 3aJad M3 Kypca
rpadax anreOpbl, TEOMETPUHU, TEOPUH BEPOSITHOCTEH, IPYrUX
NpPEAMETOB C TOMOILIBIO TpadoB (KapTbl, CXEMBI,
AJIEKTPUYECKHUE LIeTH, (YHKIIMOHATIbHbIE
COOTBETCTBHSI) Ha MPUMEpax
BepostHocte | Ciy4aillHbIi OIBIT U CITy4aliHOE OcBauBaTh MOHATHUSA: CIIYYallHBIA ONBIT WU CIy4ailHOE
4acToTa coObITHE. BeposTHOCTH 1 yacToTa COOBITHE, MAJOBEPOATHOE M MPAKTHUECKH JIOCTOBEPHOE
CIIy4aitHOro coObITHA. POJIb ManioBEpOATHBIX U coObITHE.

coObITHS (4 )

NPaKTHYECKA JOCTOBEPHBIX COOBITUH B
npupoae W B oOmectBe. MoHeta W

N3yyaTh 3HaYMMOCThH MAJIOBEPOSITHBIX COOBITUI B
NpUpoJe U OOIIEeCTBE Ha BAXKHBIX MpuUMepax (aBapuw,




UrpaJibHasi KOCTh B TEOPUU
BEPOSTHOCTEM.
[TpakTudeckas pabora «Hacrora
BBIIAJICHUS OpJIay

HECYaCTHBIE CTy4yau, 3all[UTa IEPCOHATBHOM
nH(popMaruu, nepeaada TaHHbBIX ).
N3yyaTh posib KJIACCUYECKUX BEPOSTHOCTHBIX MOJIENEH
(MOHeTa, urpaibHas KOCTb) B TEOPUU BEPOSTHOCTEH.
HaGnrogaTe M u3y4aTh 4acTOTy COOBITHII B HPOCTBIX
HKCIIEPUMEHTAX, B TOM UHKCJE C TOMOIIBIO
U(POBBIX PECYPCOB, B XOJI€ MPAKTUYECKON PabOTHI

O06o061menue,
KOHTPOJIb (5 )

[IpencraBinenne maHHBIX. OnucarenbHas
CTaTHUCTHKA. BeposTHOCTE  CITy4aifHOTO
COOBITHS

ITOBTOPSTH U3yYEHHOE U BBICTPAUBATh CUCTEMY

3HAHUM.

Pemats 3a1aun Ha NIpeICTaBICHUE U OTIMCAHUE

JIAHHBIX C MIOMOIIBIO0 U3YUYEHHBIX XapAKTECPUCTHK.

OO6cyxaTh MIPUMEPHI CITyYalHBIX COOBITHH,
MaJIOBEPOSITHBIX u MPAKTUYECKU JIOCTOBEPHBIX
CIIy4alHBIX COOBITHH, WX POJM B NPHUPOJIEC U KU3HHU
YyeJoBeKa

8 xiacc (34 yaca)

Tema /| OcCHOBHOE coJepKaHue M0 TeMaM XapakTepuCcTHKA OCHOBHBIX BHIOB [AeSITEJbLHOCTH
KosmuyecTBo Y4€HHUKA
JacoB

IToBTOpEHue [IpencraBnenne nmanHbiXx. OnucarenbHas | [IOBTOPSATH U3yUYEHHOE U BBICTPAUBATH CUCTEMY
Kypca craructuka. CiyyaiiHas 3HAHUU.

7 xnacca (4 4)

U3MEHYHBOCTh. CpeTHUE YUCIIOBOTO
HaOopa.

PemaTe 3a1aun Ha NpeICTABICHUE U ONTUCAHUE
JTAHHBIX C MOMONIBIO U3YUYECHHBIX XapaKTEPUCTHK.




Cny4gaitabie coObITHs. BeposiTHOCTH
u yacToThl. Kitaccuueckue monenu
TEOPUU BEPOSTHOCTEN: MOHETA U
UrpaJibHasi KOCTh

Pemare 3amauum Ha NpeACTaBICHUE TPYNIUPOBAHHBIX
JAHHBIX U OMMCAHUE CIIyYalHOW N3MEHYMBOCTH.

Pemate 3agaun Ha OmpelereHUE YacTOTHI CIy4alHBIX
COOBITUH, OOCYKIEHHE IPUMEPOB CIIydalHbIX

COOBITHH, MaJIOBEPOSITHBIX 51 MPAKTUYECKH
JIOCTOBEPHBIX CITy4YallHbIX COOBITHI, X POJIA B IPUPOJE U
JKA3HU YEJI0BEKA

OnucarenbHas Otknonenns.  [ucnepcust — yucinoBoro | OcBauBaTh TMOHATHSA: JHUCHEPCHST MW CTaHIAPTHOE
CTaTUCTHUKA. Ha0opa. CrangaptHoe OTKJIOHCHUE | OTKJIOHEHHWE, MCIIOJIb30BaTh ATU XAPAKTEPUCTUKH IS
PaccenBanne YU CIIOBOTO Habopa. JlnarpaMmbl | oniMcaHusl pacCEMBaHUsl JaHHBIX.

JAHHBIX pacceuBaHus BoigBurate rumnoTe3bl 00 OTCYTCTBUM WM HaJUYUU

(4 9) CBSI3M IO AMArpaMMaM pacCEerBaHUS.

CrpouTh auarpaMmbl pacceMBaHUA IO HMEIOLIUMCS
JTAHHBIM, B TOM YHCJIE C TOMOUIBK0 KOMIIBIOTEPA
MuoxectBa (4 4) | MHoxecTBO, MNOAMHOXKecTBO. Omnepauuu | OcBavBaTh MOHITHUS: MHOXKECTBO, JIEMEHT MHOXKECTBA,
HaJ MHOKECTBAMU: o0beIMHEHUE, | TOAMHOMKECTBO.
MepEeCEYEHUE, TOMOTHEHUE. BpinonHsATh ornepanuu HaJl MHO>KECTBAMU:
CgoiicTBa omepanuii HaJl MHOXECTBaMH: | 00ObeIMHEHUE, NepeceueHue, aonoaHenue. Vcnomap3oBaTh
MIEPEMECTUTEBHOE, COYETaTEeNIbHOE, | CBOMCTRA: MIEPEMECTUTENBHOE, COYETaTENIbHOE,

pacnpeeNnTeNbHOE, BKITIOUCHHUS.
I'paduueckoe npeacraBieHUE MHOKECTB

pacIpeneIuTeENbHOE, BKIIFOUCHUS.

Hcnonb3oBaTh rpaguyeckoe MpeacTaBICHUE MHOKECTB
IPA OINKMCAaHUM PEAIBHBIX IPOLECCOB U SBICHUHU, IPHU
pEIIeHNH 3a7a4 U3 IPYTruX Y4eOHBIX IPEIMETOB U KYPCOB

BeposiTHOCTB OnemeHtapHble  coObitus.  Ciyuaiinpie | OcBauBaTh  MOHSTHS:  JJIEMEHTApHOE  COOBITHE,
CIIy4alHOT O COOBITHS. biaronpustcTByronme | ciaydaiHoe coObITHE Kak COBOKYIIHOCTb
COOBITHS aJeMEeHTapHble  coObITHS.  BeposiTHOCTH | OJIaronpusiTCTBYIONIUX AJIEMEHTaPHBIX COOBITHH,

(6 9) coObITui. OmNbITEI € PABHOBO3MOXXHBIMU | PABHOBO3MOYHBIE 3JIEMEHTAPHBIE COOBITHSI.

sneMeHTapHbIMU  coObITHsIMU.  Coyyaiinbiil |  Pemiares 3aaun Ha BbIYHMCIIEHUE BEPOSTHOCTEN COOBITUI




BBIOOD.
[Ipaktuueckas pabora «OnbITHI €
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBI-
MU COOBITHUSMI

[0 BEPOSITHOCTSM 3JIEMEHTApHBIX COOBITUH CIIy4ailHOTrO
OTIbITA.

Pematp 3a1aun Ha BBIYMCIIEHUE BEPOSTHOCTEN COOBITHI
B ONBITaXx C PaBHOBO3MOXHBIMU  3JEMEHTAPHBIMU
COOBITHSIMH, B TOM YHUCJIE C IOMOIIBIO KOMITBIOTEPA.

[IpoBOoMTh M W3y4aTh OMBITHI C PABHOBO3MOYKHBIMHU
AJIIEMEHTAPHBIMU COOBITHSMH (C HCIIOJIB30BAHUEM MOHET,
UTPaNIbHBIX ~ KOCTEW, JpYrux MOJeneil) B  XoAe
MPaKTUYECKON pabOThI

Beenenue B | /[lepeso. CaolicTBa nepepa: | OcBauBaThb MOHATHUS: JEpeBO Kak rpad Oe3 LHKIa,
TEOPHIO €AMHCTBEHHOCTh  NIYTH,  CYIIECTBOBAHHWE | BUCSYasl BeplIMHA (JUCT), BETBb JIepeBa, MyTh B JEPEBE,
rpados (4 1) BUCSIYEH BEPILIMHBI, CBA3b MEXKIY YHUCIOM | AMAMETP AEpEBa.
BEpILUH U YKCIOM pEDep. MN3yyaTp cBOWCTBa JE€peBa: CYLIECTBOBAaHWUE BHUCSYEH
[IpaBuiIO yMHOXKEHUSA BEpIIMHBI, E€IUHCTBEHHOCTh IYTH MEXAY JBYMs
BEPILIMHAMH, CBA3b ME¥K/Iy YHCIIOM BEPILIHH U
qucjaom pédep.
Pemare 3amaum Ha TMOMCK M TEPEUYUCICHUE IyTEH B
JiepeBe, ONpeeieHre Yuciia BEpUIMH Wik pEdep B JAepeBe,
00x0j OMHApHOIO JepeBa, B TOM YHUCJE C NMPUMEHEHUEM
npaBuiia YMHOKEHUS
Ciryqaitnbie [IpotuBomnosnoxHoe coObiThe. Juarpamma | OcBauBaTh MOHATHUS: B3aUMHO MPOTUBONOJIOKHbBIE
COOBITHS Oiinepa. OOBeAMHEHHE W  TIEpEeceUeHUe | COOBITHS, OMEpaIK HaJ COOBITUAMH, OOBEAUHEHUE U
(8 ) COOBITHH. HecoBmecTHbIE cOOBITHS. | IEpeceueHrne COOBITHH, auarpamma OWiepa (Dunepa-
dopmyna cioxeHus: BepositHocteil. [Ipasuno | Benna), coBMecTHBIE 1 HECOBMECTHBIC COOBITHSI.
YMHOXEHUS BEPOATHOCTEH. VYcnoBaasi |  M3ydarh TeOpeMbl O BEPOSATHOCTH OOBETUHEHUS

BepoATHOCTh. He3aBucumbie COOBITHS.
IIpencrasienue Ci1y4aiHOrO KCIIEPUMEHTA
B BHUJIE JIEpEBa

JBYX COOBITHI ((DOPMYJIBI CTIOKEHUS BEPOSTHOCTEH ).
Pemate 3amaum, B TOM 4uClIe TEKCTOBBIC 3a/1a4u
Ha OMpeJIeIICHIE BEPOATHOCTEH 00 BEIMHEHUS U




repeceueHusi COOBITUM C TTOMOIIBI0 YUCIOBOM MPSMOM,
nuarpamm Diiepa, GopMyIibl CJI0KEHUS BEPOSTHOCTEH.

OcBauBatb MTOHATHSL: IIPaBUIIO YMHOXEHUS
BEPOSITHOCTEW, YCIIOBHAs BEPOSITHOCTh, HE3aBHCUMBIE
COOBITHS IEPEBO CIIYYaHHOTO OIIBITA.

N3yuath cBOMCTBA (ONpeAeieHus) HE3aBUCUMBIX

COOBITHIA.

Pemrars 3a1aum Ha ONpENEIICHUE U UCITOJIB30BAHUE

HE3aBUCUMBIX COOBITHIA.

Pemrars 3a1a4m Ha TOMCK BEPOSTHOCTEM, B TOM

Yuclie  YCIOBHBIX, C  HCIIOJb30BAHUEM  JIEpEBa
CJIy4alHOI0 OIbITA

O06o00menue,
KOHTPOJIb (4 1)

Hpe,Z[CTaBJICHI/IG JaHHBIX.

CTaTUCTHKA. I'padpsr.
CIIy4aitHOTo COOBITHSI.
KOMOWHATOPUKHU

OnucareapHasg
BeposTHOCTB
JIEMEHTBI

[ToBTOpATH N3yYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUM.

Pemats 3a1aun Ha NIpeICTaBICHUE U OTIMCAHUE

JIAaHHBIX C TOMOIIBIO U3YUYCHHBIX XapaKTEPUCTHK.

Pemats 3amauun ¢ mpuMeHeHneM rpados.

Pemate 3amaum  Ha  HAXOXKIEHUE  BEPOSITHOCTH
CIIy4alHOTO COOBITHUSI TIO BEPOSTHOCTSM HJIEMEHTAPHBIX
COOBITHI, B TOM YHUCJIE B OMNbBITAX C PABHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Pemate 3amaum  Ha  HaXOXKIEHUE  BEPOSATHOCTEU
OObEIMHEHUSI W TIEPECEUYEHHUs] COOBITUM, B TOM YHCIIE
HE3aBHCHMBIX, C UCIIOJIb30BaHUEM IrpadyMueCKuxX

IIPEACTABICHUN U IepeBa CIIy4alHOI'O OIIbITA.

Pemars 3a1aun Ha TIepeynciIeHUe KOMOMHAITAN

(unciia  mEepecTaHOBOK, YHCJIa  COYETaHWil), Ha
HaxO0XXJICHUE BEPOSATHOCTEH COOBITUH C NpPUMEHCHHEM
KOMOHMHATOPHUKH, B TOM YHCJIE C UCIIOJIb30BAHHEM




TpeyroyibHuKa [lackans

9 kmacc (33 gaca)

Tema
KoaundecTBoO
4acoB

OcHOBHOE co/iep;KaHue 110 TeMaM

XapaKTepUCTHKA OCHOBHBIX BHAOB JeATEJIbHOCTH
YYCHHKA

[ToBTOpEHNKE

Kypca
8 kiacca (4 )

[IpencraBienne maHHBIX. OmnmcaTeabHas
cratuctuka. Omepanuu  Haja  COOBITHSIMM.
HezaBucumocTh COOBITUM

IToBTOpPSATH U3yYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUM.

PemaTe 3a1aun Ha NpenCTaBICHUE U ONUCAHUE

JTAHHBIX.

Pemate 3amaum  Ha  HAXOXICHUE  BEPOSTHOCTEU
OOBCIMHCHUSI W TIePECCUYSHUs] COOBITHA, B TOM YHCIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM IpadyUuecKux

MPEACTABICHUM U IEPEBA CIYYAUHOTO OIIBITA.

Pemiars 3a1aun Ha niepeynciIeHne KOMOMHAIUN




(uducna  TEepecTaHOBOK, 4YHWCIa  COYeTaHUM), Ha
HAXOX/JICHUE BEPOSITHOCTEM COOBITUI C NPUMEHEHHEM
KOMOMHATOPUKH, B TOM YHUCJIE C UCTIOIb30BAHUEM

TpeyroybHuka [lackans

DNEeMEHTHI
KOMOMHaTopuku (4

4)

KoMOuHaTtopHoe mpaBuiio
[TepectanoBku. dakropuai.

CoyeTaHus ¥ YACTIO COYETAHHM.

Tpeyronpnuk Ilackans. IIpaktuueckas
pabotra «BpluncIeHUE BEPOSTHOCTEN C
UCIOJIb30BaHUEM KOMOWHATOPHBIX (PYHKIIHI
AJIEKTPOHHBIX TAOJIULD»

YMHOKCHM:.

OcBauBaTh NOHSITHUS: KOMOMHATOPHOE MPABUIIO

YMHOXKCHHSI, YIOPSIOYCHHAS TMapa, TpoWka OOBEKTOB,
nepecTaHoBKa, (akTopuan uuciaa, COYeTaHHE, YHCIIO
COYETaHuM, TpeyroubHuK [lackass.

Pemmats 3a1aun Ha niepeurciIeHUE YIOPSA0YCHHBIX

nap, TpoekK, MepeyUucICeHUe NEePECTAaHOBOK U COYCTAHUI
AJIIEMEHTOB PA3JIMYHBIX MHOYKECTB.

Pemate 3a1aun Ha NPUMEHEHHE YKCiIa COYETaHUN

B anrebpe  (COkpaméHHOE yMHOXKEHHE, OWHOM
Hprotona).

YpaBHeHUs

Y HEPABEHCTBA.

Cucremsl
ypaBHeHu# (14 4)

JIuHenHoe ypaBHEHHE C IBYMS

MEPEMEHHBIMU U €T0 TpaduK.

CucremMa JBYX JIMHEHMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU U

e€ peueHue. Pemienue cucreM

JIBYX ypaBHEHHM, OJHO U3 KOTOPBIX
JIMHENHOE, & IPYyroe€ — BTOPOU CTEICHH.

['paduueckas uHTEpHIpETAIUS

CUCTEMBbI YPABHEHHI C IBYMs

MEPEMEHHBIMU.

Pemenue TEKCTOBBIX
aNredpandecKuM Crocooom

3aga4

OcBauBaTh ¥ MPUMEHSTH MPUEMBI PEIICHUS CUCTEMBI
JBYX JTMHEWHBIX YPaBHEHUH C IBYMs TICPEMEHHBIMU U
CHUCTEMBI JIBYX YpaBHEHHUH, B KOTOPHIX OJHO YpaBHEHUE
HE SIBJIICTCS TUHEHHBIM.

Hcnonp3oBaTh (GyHKUHOHATBHO-TpaduyecKue
MIPEICTABIICHHUS IJIS1 PEIICHUS M UCCIICAOBAaHUS YPABHCHHM
u

CUCTEM.

AHanmu3upoBaTh ~ TEKCThl  3aja4,  pemarb  HX
anredpandeckuM CIOCOOOM: MEPEXOaUTh OT CIOBECHOU
GOpPMYITMPOBKM  YCIIOBUS 3aJladydl K aire0pamdecKoi
MOAENM TYTEM COCTABJICHHUS CHUCTEMBI YpaBHEHUIA;
peniarh COCTaBJICHHYIO CUCTEMY ypaBHEHUH;
WHTEPIPETUPOBATH PE3YJIbTAT.




3HAKOMMTHCS C I/ICTOpHefI Pa3BUTHUA MATCMATHKHU

PelﬂaTI), IMPpUMCHA KOM6I/IHaTOpI/IKy, 3aJa4u Ha

BBIYHCJIICHUC BGpOHTHOCTGfI, B TOM 4YHUCJIC C ITOMOIIBIO
QJICKTPOHHBIX Ta6J'II/IH B XO0AC HpaKTI/I‘leCKOﬁ pa6OTI>I

I'eomerpruueckas
BEpOSTHOCTh (4

4)

['eomeTpuueckas BEPOSITHOCTb.
CrayyaitHplii BBIOOp TOYKM U3 (PUryphl Ha
IUIOCKOCTH, U3 OTPEe3Ka, U3 IyTU OKPYKHOCTH

OcBauBaTh NOHATHE T€OMETPUUECKONW BEPOSITHOCTH.

Pemare 3amaunm Ha HaXOXKICHHE BEPOSATHOCTEU B
OMbITaX, MPEICTAaBUMBIX KaK BBIOOp TOYEK U3
MHOT'OYT'OJIbHUKA, Kpyra, OTpe3Ka Win AYTU OKPYKHOCTH,
YUCJIOBOTO ITPOMEKYTKA




UctsiTanus
bepnyu

(6 1)

HcnbiTanne. Ycnex u Heyaada. Cepus
WCIIBITAHU J10 IEPBOTO yCIIEXa.

Ucnbiranus  bepnyum.  BepositHocTH
COOBITUI B cepuM HCHbITaHUN bepHymm.
[IpakTueckas pabora «Hcnprranns
bepnynm»

OcBauBaTh NOHATUS: UCIBITAHUE, JIEMEHTAPHOE

coObITUE B WuCHBITaHUU (ycreX W Heyjaada), cepus
UCIIBITAaHUM, HACTYIUIGHHE TIEpBOro ycmnexa (HeyJaauu),
cepus UCTIbITAaHUN bepHyIuIn.

PemaTe 3a1a4n Ha HaX0XKJIEHUE BEPOSITHOCTEN COOBITHIA
B CEpUU MCIBITAaHUU 0 NEPBOTO ycmexa, B TOM YHCIIE C
npUMEHEHHeM  (opMynbl  CyMMBI  T€OMETPHUYECKON
IIPOTPECCHM.

Pemate 3amaum  Ha  HaXOXKJIEHUE  BEPOATHOCTEU
AJIIEMEHTApHBIX COOBITHI B cepuu HcnblTaHuM bepHymu,
Ha HaxOXJIECHHUE BEPOSITHOCTH OIPEAEIEHHOIO Yucia
YCIIEXOB B CEpUM UCIIbITAHUN bepHyium.

M3ydath B X0/1€¢ MPAKTUYECKON pabOThI, B TOM YHCIIE C
NOMOUIbIO LHHU(POBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTHU B
CepuHU UcnbITaHu bepHyiu




CnyuaiiHas
BenurHa (6 1)

CnydailHasg BeIWYMHA M paCIpEieIcHue
BeposiTHOCTEe. Maremarnueckoe OXKuJaHue
U Jucrepcus — CIy4dyalHOW  BEJIMYUHBI.
[Ipumepbl MaTeMaTHYECKOTO OKHUJIaHUSA Kak
TEOPETUYECKOTO CpeaHero 3HAYCHUS
BEJINYUHBI.

[TonsiTE O 3aKOHE OOIBIINX YUCEN.

H3mepeHre BEpOSATHOCTEN C TOMOIIbIO
yacToT. IlpuMeHeHne 3akoHa  OOJIBIIMX
qucen

OcBOUTH MOHATHUSA: CJydailHas BEJIWYMHA, 3HAUYCHUE
CIIy4yallHOW BEJIMYMHBI, PACIIPEAECICHUE BEPOSATHOCTEN.

N3yyate u oOCyXJaThb MNpUMEPHl JUCKPETHBIX H
HEIPEPHIBHBIX CIyYalHbIX BEJIMYUH (POCT, BEC YETIOBEKA,
YUCJIEHHOCTh HACEJICHUS, APYTMe N3MEHUNBBIE BEJINYNHBI,
paccMaTpUBaBIIMECS B Kypc€ CTAaTUCTUKH), MOJIEIbHBIX
CIIyYalHBIX BEJIWYUH, CBSA3AaHHBIX CO CIIyYalHBIMH
onbiTaMu (OpOCaHWE MOHETHI, HWIPaJIbHOM KOCTH, CO
CIIy4ailHbIM BBIOOpOM

UT.I).

OcBanBaTh NOHATHS: MATEMAaTUIECKOE OKUJAHUE

CIIy4allHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE

3HAYEHHUE, JUCIIEPCHSl CITyYallHON BEJIMYMHBI KaK

aHaJIOT JUCIEPCUH YMCIOBOT0 Habopa.

PemaTe 3amauM Ha BBIYMCIEHHME MAaTEMAaTHYECKOTO
0’KUJAHUS U JUCTIEPCUU JUCKPETHOU CIIy4aliHON

BEJIMYMHBI 110 33JJaHHOMY PacCIpEACIIEHUIO, B TOM YHUCIIE
3a/1a4, CBSI3AHHBIX CO CTPAXOBAHUEM U JIOTEPESIMU.

3HAKOMUTBCS C MATEMATUYECKUM OKUIAHUEM U

JIACTIEPCHEN HEKOTOPBIX PACIpPENEICHUM, B TOM YHUCIE
pacnpeneNnieHns CIIy4allHOM BEJIMYHMHBI «YHCIIO YCIIEXOBY»
B CEpHUH UCTIBITAHUN bepHysu.

N3yyaTth 4acToTy COOBITUSS B  MOBTOPSIFOUIUXCS
CIIy4alHBIX ONBITAX KaK CIy4alHYyIO BEIINYHHY.

3HAKOMHTBCS € 3aKOHOM OOJIBIIHMX yncel (B hopMme

bepnymnu): mpu OONBIIOM 4YHUCIE OMNBITOB YacToTa
COOBITHS OJIM3KA K €T0 BEPOSTHOCTH.

Pemiatb 3amaum  Ha HU3MEpPEHHE BEPOSITHOCTEH C




IIOMOIIBIO 9aCTOT.




OO6cyxxnaTh  poidb  3aKOHA  OOJIBIIMX  4YHCENl B
000CHOBaHUU YaCTOTHOTO MeToaa M3MEPEHUS
BEPOSTHOCTEM.

OO6cyknaTh 3aKOH OOJBIIMX YKCEN KaK MPOSIBICHHE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUYMUBBIX SIBIICHUSIX,
poJib 3aKOHA OOJBIIMX YHUCET B MPUPOAEC U B KU3HU
YeJI0BEKa

O6o06menue,
KOHTPOJIb (10 )

[IpencraBnenne nanHbIX. OnucaTtenbHas
CTaTUCTHKA.  BeposTHOCTH  CilydailHOTrO
COOBITUSA.  DJIEMEHTBl ~ KOMOWHATOPHUKH.
Ciy4aiiHble BETUYUHBI U pACTIPEICIICHHS

[10BTOPATH H3y4EHHOE U BBICTPAUBATH CUCTEMY 3HAHMM.

Pemrars 3a1aum Ha IPEACTABICHUE U ONTUCAHUE

JIAHHBIX.

Pemwlare 3amaunm  Ha  HAXOXIEHUE  BEPOSTHOCTEH
COOBITHIH, B TOM YHUCJIE B OIBITAX C PABHOBO3MOXXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU, BEPOATHOCTEU
OOBEIMHEHUS M TMEpPEeceUeHUs] COOBITUH, BBIYUCIATH
BEPOSATHOCTH B  OINBITaX C CEPUAMM  CIIyYaHHBIX
WCTIBITAaHUN




