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TEMATHNYECKOE INTAHUPOBAHUE



Pabouass mporpamma 1o ydeOHOMY mnpeamery «Maremarukay (0a30Bblii  ypOBEHB)
(npenMeTtHas obnacTh «Maremarnka U WHpOpMaTHKa») (Jajiee COOTBETCTBEHHO — MpOTrpaMma Io
MareMaTuke, MaTeMaTHKa) BKIJIIOYAeT TIOSICHUTEIbHYIO 3aliCKY, COIep)KaHue OOy4YeHus,
TUTAHUPYEMBbIE PE3YJBTAaThl OCBOSHHSI TPOTPAMMBI TI0 MaTEMAaTHKE.

[TOACHUTEJIBHAA 3AIINCKA

PaGouass mporpamma Mo MareMartuke Ui OOyYaroIIUXCs C 3aJCPKKOW ICHXHYECKOTO
pasButus (manmee — 3I1P) Ha ypoBHE OCHOBHOTO 0O0IIEero 0Opa3oBaHMsI IMOATOTOBIICHA HA OCHOBE
denepanbHOTO rocynapcTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa OCHOBHOTO OOIIETro 0Opa3oBaHUs
(ITpuxaz Munnpocsemenuss Poccun ot 31.05.2021 . Ne 287) (manee — ®OI'OC 0O0O0),
denepanbHON agaNTUPOBAaHHOW 00pa30BATENBHON MPOTrPaMMBI OCHOBHOTO 00IIEro oOpazoBaHUS
Ui OOyYalOMIMXCS C OTPAaHUYCHHBIMH BO3MOXHOCTSMH 370poBbs ([Ipuka3 MuHnpocBenieHus
Poccun ot 24 nosi6ps 2022 1. Ne 1025), denepansHoii paboueii mporpaMMbl OCHOBHOTO OOIIETO
oOpa3oBanus 10 yueOHOMY mpeamMetry «Maremarukay, deaepanbHON MPOrpaMMbl BOCIIHTAHUS, C
YYETOM pacClpeeICHHbIX I10 KjlaccaM IPOBEPSIEMbIX TpeOOBaHUI K pe3yiabTaraM OCBOCHHUS
denepanbHO ananTHPOBaHHOW 00pa30BaTEIBLHON MPOrPaMMbl OCHOBHOTO OOIIET0 OOpa3oBaHUs
JUIs OOYYaIOIIMXCS ¢ 33JCPKKOM IICUXUYSCKOTO pa3BuTHs. B paboyeil mporpaMMe yuTCHBI HICH U
nonoxeHus: KoHuenuu pa3BuTus Maremarndeckoro oopasosanus B Poccuiickoit denepanmu.

OO0mas xapakTepucTuKa y4eOHOro npeamera «Maremaruka

VYuebubiii mpeamer «MaremMaTHKay BXOIUT B MpeIMETHYIO o0nacte «MaremaTnka u
unpopmaruka». OH cmOCOOCTBYET pPAa3BUTHIO BBIUMCIUTEIBHOW KYIBTYPhl U JIOTUYECKOTO
MBIIUICHUS, (OPMUPOBAHHIO YMEHHS TIOJB30BaTbCs aJIrOPUTMaMH, a TaKkKe MPHOOPETEHUIO
MPAKTHYECKUX HAaBBIKOB, HEOOXOAMMBIX B MOBCEIHEBHOH ku3HU oOydaromuxcs ¢ 3I[1P. YueOubiii
IpeIMeT  pa3BUBAaET  MBILIUIEHHE, MPOCTPAHCTBEHHOE  BOOOpa)keHUE, (PYHKIHMOHAIBbHYIO
rPaMOTHOCTh, YMEHHUS  BOCIPUHHMMATh M  KPUTHYECKHM  AaHAJIM3UPOBaTh  HH(OpMAIHIO,
IIPEJICTABICHHYIO B PA3JIMYHBIX (hopMax.

OOyuenne maremaruke JIa€T BO3MOXHOCTb pa3BuBarTh y oOydarouruxcs ¢ 3[IP Tounyro,
paloHaIbHYI0 U MH(POPMATUBHYIO pe€4b, YMEHHE OTOMpaTh HauOOJee IMOAXOMASIIUE SI3bIKOBBIEC,
CUMBOJMYECKHE, Tpaduueckue CpeacTBa [UIsl BBIPAKEHUS CYXKIEHHH ¢ HaSIAHOTO HX
MIpEJICTaBICHHUS.

Heo0xonmumMbIM KOMIIOHEHTOM OOIEel KyJabTyphl B COBPEMEHHOM TOJKOBAaHHMM SIBIISETCS
oOmiee 3HAKOMCTBO C METOJaMH IO3HAHUS JEHCTBUTEIBHOCTH, INPEACTABICHHE O MpPEAMETEe M
METOZaX MaTeMaTHKU, UX OTIUYHA OT METONOB APYTUX €CTECTBEHHBIX M T'YMAHUTAPHBIX HAyK, 00
OCOOCHHOCTSIX MPUMEHEHHUsS] MaTeMaTHKW JJIsl PEeIIeHMs] HAay4HbIX W TNPHUKIAJAHBIX 3a7ad. Takum
o0pa3zoM, MaremMaTuueckoe oOpa3oBaHHE BHOCHUT CBOH BKJag B (OpMHpOBAaHUE OOLIEH KyIbTYpPbI
YeNoBeKa.

N3yyeHne MaTeMaTHKH TaKXe CIIOCOOCTBYET 3CTETMYECKOMY BOCHUTAHUIO YEJIOBEKa,
MMOHMMAHHIO KPacoThl U M3AILIECTBA MAaTEMAaTHUYECKUX PACCYKICHHUH, BOCTIPUATUIO TEOMETPUUECKHUX
($bopM, YCBOCHHIO UJIEH CUMMETPHH.

[Iporpamma oTpaxkaeT coaepxkaHue oOydeHus npeaMery «MaremaTrka» ¢ Y4eTOM 0COOBIX
oOpa3zoBaTenbHBIX MOTpeOHOCTell oOydatommxcs ¢ 3IIP. OBnaneHue yueOHBIM MPEIMETOM
«MaremaTukay MpeCTaBIIsAeT OMPEISICHHYIO CIOXKHOCTE i yudanuxcs ¢ 3[1P. ¥V oOyuarommxcs
c 3IIP nauOonee BbIpa)k€Hbl OTCTABAHUS B PA3BUTUHU CIOBECHO-JTOTMYECKHX (DOpPM MBIIIICHHUS,
M03TOMY aOCTpaKTHbIE W OTBJIEUEHHBbIE KaTeroOpuu UM TPYIHOIOCTYNHBL. B To)ke Bpems mnpu
CIelUAIbHOM OOy4YeHHH OOydaromuecss MOTYT BBIIOJHATH 3afaHus 10 airoputMmy. OHHU
BOCIPUHMMYHUBBI K IOMOIIY, MOTYT BBIIIOJIHUTh MEPEHOC Ha aHAJOTMYHOE 3aJaHHE YCBOEHHOTO
criocoba perteHusi. CHUKEHUE Pa3BUTHS MBICIUTENbHBIX ONEpaluii U 3aMeIJICHHOE CTaHOBIICHHUE
JIOTUYECKUX JIEHCTBUN MNPHUBOIAT K HEIOCTATOYHON OCMBICIIEHHOCTH COBEPIIAEMbIX Y4YEOHBIX
neiictBuil. Y oOydarommxcs 3aTpyJHEHbl CUETHBIE BBIUYMCIEHUS, IMPOU3BOAMMBIE B yme. B



MUCHMEHHBIX BBIUUCICHUSX OHH MOTYT IPOITYCKaTh OJUH U3 MPOMEKYTOUHBIX maroB. [Ipu padore
C YHCIOBBIMHM BBIPQKEHUSMHM, BBIYMCICHHEM WX 3HAYEHUS MOTYT HE YIEPKHMBaTh NPABWIbHBIN
nopsiaok aercTBuid. Ilpu ympomenun, npeobpazoBanuu BelpakeHui yuamuecs: ¢ 3[1P ne moryr
CaMOCTOATENIbHO MIPUHSATH PEIIEHUE O MOCIEA0BATEIbHOCTU BBIITOIHEHUS AecTBUN. KOHKpeTHOCTh
MBIIIJIEHHS OCJIOKHSET YCBOCHUS HaBblKa PELLIECHUS! YPAaBHEHUN, HEPABEHCTB, CUCTEMbI YPaBHEHUH.
WM manonocTynHo coBepliieHre 00paTUMbIX ONEpalni.

Huskmii ypoBeHb pa3BUTHSI JIOTMYECKHUX OIEpaluii, HeI0CTaTOYHas O0O0OIIEHHOCTh
MBIIUICHUS] 3aTPYAHSIIOT HU3yuyeHue TeMbl «DyHKIUMU»: TpU OMpelneideHUH (QYHKIHOHAIBHON
3aBUCUMOCTH, TIpM ONHCAaHUM TpadUUYecKOd  CHUTyallMd, HWCHOJIb3yd TIECOMETPHUYECKUM,
anrebpanveckuii, (QyHKIMOHANBHBIM s3bIKU. Hepeako yuamiuecss He BUAST Pa3HUIBl MEXIY
00acThio onpeneicHus PyHKIUU U 001aCThIO 3HAUCHUH.

Pemennie 3amad CONpsHKEHO € TPYAHOCTSIMH O(GOpPMIICHHSI KpaTKOM 3amucu, MpOBeIeHUs
aHajuM3a YCJIOBHS 3a/laud, BbIAENEHHsS cymecTBeHHoro. OOyuatouecs ¢ 3IIP 3atpynusiorcs
cenaTh YMO3aKIIOYeHHE OT OOILero K YaCTHOMY, HEPEIKO BBIOMPAIOT HepalloHalIbHbIe CIIOCOObI
pelIeHNs, NHOTAa OIPAaHUYMBAIOTCSI MAHUIYJISALUSAMHU C YUCTaMH.

[Ipu wu3ydyeHnm reomMeTpuveckoro matepuana oOydaromuecs c¢ 3[IP crankuBaroTcs C
TPYJHOCTBIO JIEJIaTh JIOTUYECKUE BBIBOJBI, CTPOUTH IOCIIE0BAaTENbHbIE paccyxaeHus. Hernpounsie
3HAHUSA OCHOBHBIX TE€OPEM T€OMETPUU MPHUBOIUT K OMIMOKAM B PELICHUH T'€OMETPUYECKUX 3ajad.
OOyuaronmecss MOTYT TOJMEHHTH (OPMYIly, HENpaBHIILHO NPUMEHHTh TeopeMmy. K cepbe3HbIM
omuOKaM B pEHIeHUHM 3a/Jady TOPUBOAST HEJOCTATOYHO PAa3BUTHIE IMPOCTPAHCTBEHHbBIE
npenacraBieHus. MM ClI0KHO BBINOIHUTH YEpPTEXK K YCIOBHUIO, B MHCbMEHHBIX PabOTax OHU HE
MOTYT MPUBECTH OOBSICHEHUE K YEPTEKY.

ToyHOCTh 3alIOMMHAHHUS U BOCIPOM3BEACHMS y4€OHOIO MaTepualla CHUYKEHBI 10 MPUYHUHE
c1ab0CTH MHECTUYECKOW JAeSITeNbHOCTH, CyXKeHus oObema mnamsaTH. OOyuarommmces ¢ 3[IP
TpeOyercst OoJbllle BpEMEHH Ha 3aKpeIuIeHHe MaTepuana, aKkTyalu3alus 3HaHUH 10 Orope Npu
BOCITPOU3BE/ICHUH.

Jns  mpeojoneHuss TpyaHOCTeH B U3ydeHHMHM yuyeOHoro mpenmera «MaTtemarukay
HeoOxonuma ajaanrtanus oObeMa M XapakTepa ydeOHOro warepuala K I103HaBaTEIbHBIM
BO3MOKHOCTsIM ydamuxcs ¢ 3I1P. Cnemyer ydeOHBIH MaTepuan MPENOJHOCHTh HEOOIBIIUMU
MOPUHUSAMH, YCIOXKHSSL €ro MOCTENEHHO, M3bICKUBATh CMOCOOBI aJanTally TPYIHBIX 3aJaHUU,
HEKOTOpBIE TEMBI J1aBaTh KaK O3HAKOMHTENbHBIE; UCKIIIOUATh OT/I€JIbHBIE TPYAHbIE 10Ka3aTEIbCTBA;
TEOPETUYECKUI MaTeprall PeKOMEHIYeTCs M3y4aTh B IPOLIECCE MPAKTHUECKOH NEATENbHOCTH IO
pemienuto 3a1a4. OpraHu4eckoe eIUHCTBO MPAKTUUYECKONM U YMCTBEHHOH JIEATENbHOCTH ydalluxcs
Ha YpPOKax MAaTeMaTHKH CHOCOOCTBYIOT IPOYHOMY M CO3HATEIbHOMY YCBOEHHUIO Oa3MCHBIX
MaTE€MaTHYECKUX 3HAaHUU U YMEHMUIA.

]_le.l'll/l U 3aJa4Y4 UH3YyYCHU A yqeﬁﬂoro npeamMera «MarteMaTHKa»

[TpropuTETHBIMHU IENIAMU O0YYCHHUSI MaTeMaTHKE B 5—9 Kilaccax SBJISFOTCS:

* (opMHUpOBaHHE  IICHTPAIbHBIX  MAaTeMaTHYCCKUX  IMOHATHH  (YUCIIO,  BEIWYHMHA,
reoMerpuueckas (Qurypa, IepeMeHHas, BEpOSTHOCTb, (YHKIHS), 0OECIeUnBAIOIINX
PEEMCTBEHHOCTh M TEPCIEKTUBHOCTh MaTeMaTHUYECKOro 00pa3oBaHMs OOYYaIOMIMXCS C
3I1P;

* moaBeneHue oOyuarommxcst ¢ 3[IP Ha gocTymHOM Il HMX YpPOBHE K OCO3HAaHHUIO
B3aMMOCBSI3M MAareMaTUKH M OKPYXKAlOIIEro MHUpa, MOHMMAaHHE MaTeMaTUKH KaK YacTh
o0r111eli KyJIbTyphI YEIOBEUECCTBA;

" pa3BUTHE MHTCUICKTYaJIbHBIX M TBOPUECKUX CrHocoOHocTed oOyuaronmxcs ¢ 3P,
MO03HABATEILHON AKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHUH, KPUTHYHOCTH MBIIUICHUS,
UHTEpeca K U3YUCHUIO MaTeMaTHKH;

* (opmupoBaHre (GYHKIMOHAIBHOM MareMaTH4eCKOH IpaMOTHOCTH: YMEHHS Paclio3HaBaTh
NPOSIBICHUSI MAareMaTH4YeCKUX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peallbHBIX
JKU3HCHHBIX CHTYallUsIX W TPU HM3YYEHHH JAPYTUX YYE€OHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEH U 3aKOHOMEPHOCTEH, (hOpPMYJIMPOBATh MX Ha SI3bIKE MATEMATUKH M CO3/1aBaTh



MareMaTu4ecKre MOJIeNU, IPUMEHATh OCBOCHHBIN MaTeMaTHYeCKUH anmapar Ui pelieHHs
IPAaKTUKO-OPUEHTUPOBAHHBIX 3aJlady, HWHTEPIPETHPOBaTh M  OLIEHUBATh IOJIyYCHHBIE
pE3ybTaThI.

JlocTrkeHue 3TUX Leei o0ecreuynBaeTcsl peleHUEM CIeAYIOINX 3a/1a4:

* QopmupoBare y obOyuatomuxcs ¢ 3[1P HaBblkM y4eOHO-TIO3HABATEIHHON IESATEILHOCTH:
IUIAaHUPOBaHKUE palOThl, MOMCK DPALMOHAIBHBIX IyTEH €€ BBINOJHEHUs, OCYLIECTBICHMS
CaMOKOHTPOJIS;

® CHocoOCTBOBATH MHTEJUIEKTYaJbHOMY DPa3BUTHIO, (DOPMHUpPOBATh KauecTBa, HEOOXOIUMBIE
YeJOBEKY Il TOJHOLEHHOM JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIC
MareMaTu4eckol  JEATeNbHOCTH:  SCHOCTM M TOYHOCTH  MBICIH,  HMHTYULUH,
IPOCTPAHCTBEHHBIX MPEICTABICHHH, CIOCOOHOCTHU K TPEO0ICHUIO TPYIHOCTEH;

* (opmMupOBaTh KIIOUEBbIE KOMIIETEHLIMH Yy4YalllUXCsi B paMKax IpeIMEeTHOM obmactu
«Maremaruka 1 HH)OpMaTHKA;

® pa3BUBATh MOHATUHHOE MBIILIEHUs oOydaromuxcs ¢ 311P;

" OCYIIECTBIATH KOPPEKIHMIO TO3HABaTelIbHBIX MporeccoB oOydaromuxcs ¢ 3IIP,
HEOOXOIMMBIX JUIl OCBOEHUS POrpaMMHOI0 MaTepuala 1o yueOHoOMY IpeaMeTy;

" [peaycMarTpuBaTb BO3MOKHOCTb KOMIIEHCALIUM 00pa3oBaTelbHbIX AE(ULIUTOB B OCBOCHHUU
IPEAIECTBYIOIIEro IPOrpaMMHOIo Marepuaia y odydatouuxcs ¢ 3IIP u HegocTatkoB B UX
MaTeMaTH4eCKOM pa3BUTHH;

* c(hopMHUPOBATH YCTONYMBBIM HHTEPEC YUALIUXCS K IIPEIMETY;

® BBIABJATH U Pa3BUBAaTh MaTEMaTHUYECKUE U TBOPUECKHE CIIOCOOHOCTH.

OCHOBHBIE JIMHUU COJEpPKAHUSA Kypca MaTeMaTuku B 5-9 kiaccax: «Hucna u BEIYUCICHUS,
«Anrebpay» («AnreOpandecKkue BBIPAXKCHHUSA», «YpPaBHEHHS U HEPABEHCTBAY»), «DYyHKIUN»,
«leomerpusi» («l'eomerpuueckue ¢Gurypsl M HX CBOMCTBa», «l3MepeHue reomeTpuuecKkux
BEJIMYUH»), «BepoATHOCTh U cTaTucTUKa». J[aHHbIE JIMHUM Pa3BUBAIOTCS NapajuIeIbHO, KaKJas B
COOTBETCTBHM C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCHMO OJHA OT JIPYrod, a B TECHOM
KOHTaKTe © B3amMoneiictBuu. Kpome »5Toro, mx OOBEAMHSET JIOTHYECKash COCTaBIISIOIIAs,
TPaJUIMOHHO IIpHUCYyLas MaTreMaTUKe M IPOHM3BIBAIONIAS BCE MaTeMaTHMYecKue Kypehl U
comepkarenbHple  guHHH.  CdopmynupoBanHoe B DenepaibHOM — TOCYIApCTBEHHOM
00pa3oBarebHOM CTaHJapTe OCHOBHOIO 00Iero oOpa3oBaHUs TpeOOBaHUE «yMETh ONEPUPOBATH
MOHATHUSIMU: OTIpE/IETICHHE, aKCoMa, TEOpeMa, J0Ka3aTeJIbCTBO; YMEHUE PacllO3HABATh UCTUHHBIE U
JIO)KHBIE BBICKA3bIBaHMS, NPUBOAUTH TNPUMEPHl U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUSA U
OTpHUIIaHMs BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaM, a (JOPMUpPOBAaHUE JIOTUYECKUX YMEHUI
pacripeniesisieTcsi o BceM rojiaM o0y4yeHHsl Ha ypOBHE OCHOBHOTO 001I1ero 00pa30BaHMsL.

ConepxaHue 00pa30BaHUs, COOTBETCTBYIOILEE MPEIMETHBIM pe3ylbTaraM OCBOEHUS
denepanbHOl pabodelt MporpamMMbl, pacrlpenenéHHbIM 0 TrogaM OOydeHUs, CTPYKTYpHpPOBAHO
TakUM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM, MPHUHIMIHMAIBHBIM BOIpocaM oO0ydaromuecs
o0pamiaauch HEOJHOKPAaTHO, 4YTOObI OBJIAZICHHE MATEeMAaTHUYECKUMHU TMOHATHSAMM U HaBBIKAMH
OCYIIECTBIISIJIOCh ~ TOCIEA0BAaTeIbHO M IOCTYMAaTeNbHO, C  COONIOJEHHMEM  MpUHIUIA
IIPEEMCTBEHHOCTH, a HOBbIE€ 3HAHHUS BKIIOYAJIMCh B OOLIYI0 CHCTEMY MaTeMaTH4eCKHUX
npenctaBieHuid  obyvarommxcst ¢ 3IIP, pacumpas u  ymiyonas e€, oOpa3ys INpoyHbIe
MHOX€ECTBEHHbIE CBs3HM. O0Iue e u3ydeHus yaeOHoro npeamera «MareMaTrukay MpeicTaBlIeHbl
B ®enepasibHOM paboyeil mporpaMMe 0CHOBHOIO 00IIero 00pa3oBaHUsl.

Oco0eHHocTH 0TOOpPA M aJANTALUM Y4eOHOI0 MaTepHuaJa 0 MaTeMaTHKe

OOyuenune yueOHOMY mpeaMeTy «MaremaTHka» CTPOMTCS Ha CO3JaHUM ONTHUMAJIbHBIX
YCJIOBHH ISl YCBOGHMsI TTporpaMmMHOro marepuana ooOydaronmumucs ¢ 3IIP. Bombemioe BHUMaHme
ynensiercs oTOopy y4eOHOro marepuana B COOTBETCTBMM C MPHUHLUIIOM JIOCTYMHOCTH IIpH
COXpaHEHUHU 001ero 0a30BOro YpPOBHS, KOTOPBIM JOJKEH IO COMAEpKaHUI0 B 00BheMy OBITh
azlanTUpoBaHHBIM JUIst oOydarouuxcsi ¢ 3[1P B cooTBeTCTBUM ¢ MX OCOOBIMH 00pa3oBaTeIbLHBIMHU
norpebHocTaMuU. Crenyet 06JaeryuTh OBIaieHne Marepraiom odydaromumucs ¢ 3I1P nocpeacTsom



€ro JeTajJbHOrO OOBSICHEHHS C CHUCTEeMaTHYECKUM IIOBTOPOM, MHOTOKPATHOW TPEHUPOBKH B
IPUMEHEHUN 3HAHWH, UCIIOJIb3ys IPUEMBbI aKTyalln3aluy (BU3yaibHas Olopa, MaMsaTKa).

@denepanbHasg  NporpaMMa  IPEAyCMAaTPUBAaeT  BHECEHUE  HEKOTOPBIX  M3MECHEHUM:
yYMEHbIIEHHE 00beMa TEOPETUUECKUX CBEIECHUN, BEBIHECEHUE OTIENbHBIX TEM MJIM LENbIX pa3/iesioB
B Marepuaibl sl 0030pHOT0, 03HAKOMUTEIBHOTO U3yUCHUSI.

N3menenuss nporpamMmsbl B 5-9 kiaccax

Martematuka B 5 1 6 kjaccax

B 03HaKOMUTEJIIBHOM IUIaHE PEKOMEHIYETCS H3ydaTh clefyomue Temsl: «Pumckas
Hymepauus», «PaBuble ¢urype», «lumuaap, xomyc, mapy», «Ky6», «[IpsMoyronbHbIi
napauienenunen», «llepemerienne no KOOpAMHATHOW mIpsAMoi», «Monyns uncnay, «Huciaosbie
npoMexyTKn»; «Macmrtad» (u3ydaercs B kypce «l'eorpadus»); «M300pakeHre reoMeTpudecKux
buryp Ha HEJIMHOBaHHOM OyMare ¢ HCHOJb30BAHUEM ILIMPKYJs, JIMHEHKH, YrOJIBHUKA,
TpaHcnopTupa», «JlnuHa okpyxHOCcTH», «llnomans kpyra», «llapamnensHble IHpsMbIe»,
«Ilepnenaukynspusle npsmseie», «OceBas M LEHTpaJbHas CHUMMETpUM» (U3ydaeTcs B Kypce
reomeTpun); «becKOHEYHBbIE MEPUOAWYECKHE MAeCATHYHBIE poou. JlecsTuyHoe mnpuOIMKEHNE
OOBIKHOBEHHOU IpoOM» (M3ydaeTcsi B Kypce anreopsl).

CnenyeT yMEHBLINTh KOJIMYECTBO YacoOB Ha cieayrouiue Tembl: «PelieHue noruueckui
3amau», «/lnuHa otpeska», «lllkanel»y, «PacnpenenuTeNnbHbI 3aKOH YMHOMKEHUS», «3alucCh
MIPOU3BEACHUS ¢ OYKBEHHBIMU MHOXHUTEIsIMI», «[locTpoenne KoHpUrypanuii n3 yacteid mpsiMoid,
OKPY>KHOCTM Ha HEJIIMHOBAaHHOW M Kier4yarol Oymare», «[lemutenu u kpatHble. [IpusHaku
aenuMocT, «Hanbonpmmii o0muii genutens 1 HauMeHblnee odmiee KpaTHoe. J{enMMocTh CyMMBI
u npousseneHus». «[IpuBenenue aqpoOu Kk HOBOMY 3HaMeHaTeNno», «HaxoxaeHue 4acTi Lenoro u
1enoro mno ero yactuy». «OKpyriieHue AECATUYHBIX Apodei». «PemieHue 3amay nepedopoM Bcex
BO3MOXKHBIX BapuaHTOB». «CocTaBieHHEe OYKBEHHBIX BBIPAXEHUH II0 YCIOBHIO 3aJa4K».
BricBoOOAMBIIMECS Yachl MOXHO HCIOJb30BaTh Ha IMOBTOPEHHE (B Hadajle M KOHLE Y4eOHOro
roja), Ha U3yuyeHue Hauboisiee TPYJHBIX U 3HAUUMBIX TeM: B V KJlacce — Ha pelleHUe YpaBHEHHIH,
NpUBEJCHUE JpOOM K HOBOMY 3HAMEHATENI0, YMHOXXEHHE U [eJIEHHE ACCATUYHBIX JpoOeH,
u3MepeHue yrioB; B VI kiacce — IEHCTBUS C IOJOKUTEIbHBIMU U OTPULATEIBHBIMHM UYUCIIAMU,
pellleHre YpaBHEHUH, CII0)KEHUE U BBIYMTAHUE YMCEJl, COAEPKAIIUX LENyI0 U JpOOHYIO 4acTb, Ha
YMHOKEHHE U JIeJIeHHEe OOBIKHOBEHHBIX APOOEii.

Auredpa

B 03HaKOMUTENBHOM ILIaHE PEKOMEHYETCS U3ydaTh Clieayromue Temsl: «ppanoHanbHbIe
yucna. JlelictBurenbHble uucia», «CpaBHEHHE JEMCTBUTEIBHBIX 4YHCEN, apUpMETHUECKHe
JEeUCTBUS C NEHCTBUTENbHBIMU YHcIaMny, «Haxoxaenue npuOIMKeHHbIX 3HaYeHUH KBaJpaTHOIO
KOpHs», «Teopema Bueray, «PemieHus ypaBHEHHN TPETbEM M YETBEPTOM CTENIEHEHN pa3IokKEHHEM Ha
MHOXKMTEMH», «Dynkima y =VX 1 ee rpaduk», «[1orpemHocTs U TOYHOCTh MPHOIMKEHUS,
«UeTHble ¥ HeueTHble QYHKIMHY», «DyHKIUSA y=X"», «DyHKIMS y= ax®, ee rpaduk U CBOICTBa.
I'padpuku GyHKIUI y= ax’+nu y:a(x-m)z, «YpaBHEHHE C JIByMsI IEPEMEHHBIMHU U €ro rpaduK»,
«I"paduyeckuii criocod pemeHusi CUCTEMBbl ypaBHEHUNY, «300pakeHne 4wieHOB apuMeTHIeCcKou
U TEOMETPUYECKOM IMPOTrpecCUd TOYKAaMU Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEHHBIM W
SKCIIOHEHIMATIBHBINA pOCcT. ClI0KHbBIE TPOIIEHTHI.

Crnenyer yMEHBIINTH KOJIMYECTBO 4aCOB Ha U3yuyeHHUE TeM: «PopMyibl», «JloKa3aTelbCcTBO
TOXJIECTBY», «JIMHEWHOEe ypaBHEHUE C IBYMSI HEU3BECTHBIMU», «I'pauK JIMHEHHOrO ypaBHEHHS C
IBYMsI TepeMeHHBIMUY, «['paduueckoe pelleHne JTUHEWHBIX YpAaBHEHMH M CHUCTEM JMHEWHBIX
ypaBHEHHUI», «CBONCTBA KBaAPATUYHONU (DYHKIIUN.

BricBoOOMBIIMECST Yachl PEKOMEHAYETCS MCIONb30BaTh: JUIS JIydlledl MmpopaboTKu
HanOoyiee BaXXHBIX TeM Kypca: «Pemienne ypaBHeHU», «PelmieHne CHUCTEM ypaBHEHHII»,
«CoBMecTHbIe JIeHcTBUA ¢ apobsMuy», «lIpumMeHeHHne CBOWCTB apu(METHUECKOro KBaJApaTHOTO
KOpHsI»; Ha TIOBTOPEHME, pellleHue 3ajad, Ipeodpa3oBaHre BhIpAXKEHHI, a TaKKe Ha 3aKperieHue
U3y4YEHHOI'0 MaTepHuaa.

I'eomerpus



Cnenyer OCHOBHOE€ BHUMAHUE YJEJINUTh MPAKTUUYECKON HAIpPaBIEHHOCTU Kypca, UCKIIOUHUB U
YIPOCTUB HauboJiee CIOXKHBINA I BOCHPUSTUS TeopeTHdeckuil marepuan. Ha ypokax reomerpun
HE00X0IMMO MaKCHUMAaJIbHO HCIOJIb30BaTh HATIISIAHBIE CpeAcTBa OOydeHus, OOJbIIe MPOBOIUTH
MPAKTUYECKUX paboT C ydaulumucs, pemaTh 3aaadu. CTpOUTh pelleHue 3a/1ay MpU MOCTOSHHOM
OOpaIIeHNH K HATJIATHOCTH — PUCYHKaM M YepTeKaM.

O3HaKOMUTENBHO JaTh TeMbl: «TeopeMbl M 10Ka3aTeNbCTBO. AKCHOMBIY, «JloKa3aTenbCcTBO
OT NPOTUBHOro», «CyLIECTBOBAaHME M E€AMHCTBEHHOCTb NEPIEHIUKYJsApa K HOpsAMoi», «Metojq
reOMEeTpUYECKuX MecT», «Meton yaBoeHuss Menuasbl», «Teopema @aneca U Teopema o
IIPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp macc TpeyroibHuKa», «I3MEHEHNE TPUTOHOMETPUIECKUX
byHKIMil npu Bo3pacTaHUU yriay, «DopMmynbl Ui pPajUyCOB BIHMCAHHBIX U OINMCAHHBIX
OKPY>KHOCTEH IPaBUIBHBIX MHOTOYTOJBHUKOBY, «YpaBHEHUE NPsAMOily, «JBuxeHue», «CBoilcTBa
NBUXKeHUs», «TeopemMa O NMPOM3BENEHUHM OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEICHUU OTPE3KOB
CEKYIIUX, TEOpPEMa O KBaJpaTe KacaTeIbHON».

CnenyeT yMEHBIIUTh KOJIMYECTBO YacOB Ha u3yueHue TeM: «CHMMeTpHuYHbIE (GUTYpHI.
OcHoBHbIE CBOMCTBAa OceBOMl cummerpunm», «LleHTpanbHas cummerpus», «llapannenbHbii
nepenocy», «lloBopor», «lIpeobpazoBanue mnonodusa. [lomobue COOTBETCTBEHHBIX AIIEMEHTOBY,
«OCHOBHBIE 3aJ1a4 Ha MIOCTPOCHUE C MOMOIIbIO LIUPKYJIS U JUHEHKN», «JleKapToBbl KOOPAUHATHI
HAa TUIOCKOCTHY, «Perienne TpeyroinbHUKoBy, «[logobue Gpuryp».

BricBOOOIMBIIMECS Yachl HCIIOJIB30BATh HA PEIICHUE 3a/1a4 U TIOBTOPEHHE.

BeposiTHOCTH W CTATHCTHKA

B cBs3u ¢ TeM, 4TO IaHHBIN KypC BBI3BIBACT HAMOOJBIINE CIOKHOCTH JJIs1 00YUJaAIOMIUXCS C
3I1IP, cBsA3aHHbBIE CO CHUYKEHHBIM YPOBHEM pa3BUTHUS CJIOBECHO-JIOTMYECKOIO MBIIUICHHS, €ro
U3Y4YEHHUE JOJDKHO CTPOUTHCS Ha 0a30BOM YPOBHE M JOCTYIHOM JUIsl YYEHHMKOB MarTepHale.
OcCHOBHOE BHHMMaHUE CIeAyeT YIEIUTh pa3liejaM, CBSI3aHHBIMU C IOBTOPEHHUEM IPOWUJIEHHOTO
Marepuana, YyBEIMYHWTh KOJHMYECTBO YIPAKHEHUNM U 33JaHUM, CBA3AHHBIX C IPAKTHYECKOU
JeSITeNIbHOCThIO 00yYaroIINXCA.

HeoOxonnMo mnepecMOTpeTh COAEp)KAaHUE TEOPETHMUECKOTO MaTepuana M XapakTep €ro
M3JI0KEHUS: TEOPETUUECKUI MaTepHuall MPENOAHOCUTh B MPOLECCE PEIICHUS 331a4 U BbIITOJIHEHUS
3aJlaHul HarJIsgHO-IIPAKTHUECKOI0 XapakTepa; He TpeOoBaTh BBIBOJA M 3allOMUHAHMS CIIOKHBIX
dbopMyI, pelieHHs HeCTaHIApTHBIX, TPYAOEMKHX 3aJaHuid. Psn Tem cremyeTr wu3ydarh B
03HAKOMMTEIIHOM IJIaHE.

QenepanbHas IporpamMma NpefoCTaBlsieT aBTopy paloueil mnporpammsl cBOOOIY B
pacnpezieieHuu MaTepuaia 1o 4eTBepTsaM (TpumecTpaMm). PacripeneneHne BpeMeHU HAa U3ydeHHE
TE€M B T€YEHHE y4eOHOIro rojla CaMOCTOATENbHO OmpesaesseTcs o0pa3oBaTeIbHOM OpraHu3anuei u
3aBUCUT OT oOcoOeHHOcTed Tpynmnbl obywatomuxcs ¢ 3[IP u ux o0coObIx 00pa3oBaTENbHBIX
notpeOHOCTEH.

IIpumepHbie BuUAbI JesTelbHOCTH oOyuyawimuxcs ¢ 3IIP, o0ycioBieHHble 0COOBIMH
o0pa3oBaTe/IbHBIMM  NOTPEOHOCTAMH M o0ecre4yMBalOIIMe OCMBICJIEHHOE OCBOEHHE
coJep:xkaHuM o0pa3oBaHus mo npeamery «MaremaTuka

Conepxanne BHJOB JesTenpbHOCTH oOydarommxcs ¢ 3[IP ompenpensiercs ux ocoObIMH
obpazoBaTenbHbIMU NOTpeOHOCTAMU. [ToMuMo mmpoko ncnosiab3zyeMsix B @AOIT OO0 obmux ans
BCEX 00y4aromMXcs BUJOB IE€ATEIbHOCTHU CIEAYET YCUIIUTh BUBI ACSITENbHOCTU ClIEHU(pUIHbIE IS
JAHHOM KaTeropuu Jereil, o0ecrneynBaromme OCMBICIIEHHOE OCBOCHUE COAEp)KaHUS 00pa3oBaHMs
M0 TMpEeAMETY: YCUJIEHHE MPEAMETHO-NPAKTUYECKON NEeATENbHOCTH C aKTHBH3AIMEl CEHCOPHBIX
CUCTEM; YEpEOBAHUE BUIOB IEATEIBHOCTH, 33JCHCTBYIOLUIMX PA3JIMUYHBIE CEHCOPHBIE CHCTEMBI,
OCBOGHHME MaTepuajia ¢ OINOPOM Ha QJIrOPUTM; «IOIIArOBOCTb» B M3Y4YEHUU MaTepHana;
MCIOJIb30BaHUE JIOTIOJIHUTEIBHOM BHM3YyalIbHOM OMOpPHI (CXEMBI, IIAOJOHBI, OMOPHBIE TAOJIUIIBI);
pedeBOll OTYET O Mpollecce M pe3ysbTaTe NeATeIbHOCTH; BBINOJIHEHHE CHENHaNbHBIX 3aJaHHH,
o0ecreYnBaOIUX KOPPEKLHUIO PEryasiuu y4eOHO-IT03HABATENbHON AEATENIBHOCTH W KOHTPOIb
COOCTBEHHOTO pe3yJibTarTa.



®enepasibHasg TeMaTHYECKasi U TEPMUHOJIOTHYecKas Jekcuka coorserctByer @AOIT O0O0.

Hns obywaroruxcst ¢ 3[1P cymecTBeHHBIM SIBISIOTCS TPHUEMBI pabOThI C JIEKCHYECKUM
MaTtepuaiaoM 1o npeamery. IIpoBoautcs cnenuaibHas paboTa 10 BBEJCHUIO B aKTUBHBIN CIIOBapb
oOy4aroluxcsi COOTBETCTBYIOLIEH TepMuHONOTUU. M3ydaemble TEpMHUHBI BBOASTCS Ha
MOJIUCEHCOPHOW ~ OCHOBE, 00s3aTeNibHAa BU3yalbHas MOAJCPKKA, aJIrOPUTMBI  pabOTBl €
OTpe/ieIEHUEM, OTIOPHBIE CXEMBI JIJISl aKTyaJIu3alui TEPMUHOJIOTHH.

MecTo yuyeOHOro npeamera «MareMaTuka» B y4eOHOM ILIaHe

B cootBerctBunm ¢ ®enepanbHBIM TOCYAAPCTBEHHBIM O0OpPa30BaTENbHBIM CTAHAAPTOM
OCHOBHOro oOmiero oOpa3oBaHusi yueOHbIH mnpeamer «MaTemaThka» BXOAUT B IPEIMETHYIO
obmnacts «MaTtemaTuka u HHGOpPMaTHKa» U SBISETCS 00s3aTeIbHBIM IS n3ydeHus. B 5-9 kmaccax
yueOHblil mpeaMer «MaremMaTuka» TPAJAMLMOHHO H3Yy4aeTcs B paMKax CIEIYIOIUX Y4eOHBIX
KypcoB: B 5-6 kimaccax — kypca «Matematuka», B 7-9 kiaccax — KypcoB «Anredpa» (BKIroYas
AJIEMEHTBI CTATUCTUKU WM TEOpuH BeposTHocTel) u «['eomerpusi». Hacrosmelr mporpammoit
BBOJIUTCS] CAMOCTOSITEIILHBIN Y4eOHBIN Kypc «BEepOsSTHOCTD U CTaTUCTHUKAY.

O611ee 9rcio 4acoB, PEKOMEHIOBaHHBIX JJISl U3YYeHHs] MaTeMaTUKH (0a30BbIi YPOBEHb) Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBanus, — 952 yaca: B 5 kimacce — 170 yacoB (5 4yacoB B HefeI0),
B 6 kitacce — 170 yacoB (5 yacoB B Heneno), B 7 kiacce — 204 yaca (6 4acoB B HEZICIIO), B 8 Kiacce
— 204 4gaca (6 yacoB B HeJen0), B 9 kitacce — 204 vaca (6 4acoB B HEJIEIIO).

I[lnanupyemblie pe3yJbTaThbl 0CBOEHHs YueOHOro nmpeamera «MareMaTuka» Ha YPpOBHe
OCHOBHOT0 0011Iero 00pa30BaHus

N3ydyenne maremarukd Ha YpPOBHE OCHOBHOTO oOIIero oOpa3oBaHUs HAMpaBieHO Ha
noctwkenne odOydaromumucss ¢ 3[IP  TUYHOCTHBIX, METaNpeAMETHBIX M  IMPEIMETHBIX
00pa30BaTEIBHBIX PE3YIIBTATOB OCBOCHHS YIeOHOTO MpEIMETa.

JInyHOCTHBIE Pe3yJbTaThl OCBOSHUS MPOTPAMMBI [0 MaTEMAaTHUKE XapaKTEPU3YIOTCS:

NaTPUOTHYECKOE BOCIIUTAHME:

NpOSIBJICHHEM UMHTEpeca K TMPOUUIOMY M HACTOSIIEMY POCCHIMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLICHHEM K JOCTHUXKEHUSAM POCCHMCKMX MAaTEMaTUKOB W  POCCUHCKOU
MaTeMaTHYeCKOW IIKOJbI, K MCIOJIb30BAHUIO ITUX JOCTHKEHHI B IPYrMX HayKaX M MPUKIAIHBIX
chepax;

IrPAa’XKAAHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEM TpaKJaHWHA W peau3alliid ero Ipas,
MPEJICTABICHUEM O MAaTeMaTHYE€CKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYD, SIBICHUI,
MpOLEAYp TPakJaHCKOro oduiecTBa (HampuMmep, BbIOOPHI, OIPOCHI), TOTOBHOCTBIO K OOCYKIEHHIO
ATUYECKHUX MPoOIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUI HAayKH, OCO3HAHUEM
BOKHOCTH MOPAJIbHO-ITUYECKUX TMPUHIUIIOB B ACSITEIBHOCTH YYEHOTO;

TPYAOBOE BOCIIUTAHME:

YCTAHOBKOM Ha aKTHMBHOE y4YyacTHE B PEIICHUH NPAKTHYCCKUX 3a7ad MaTeMaTHuueCcKou
HANpPaBIE€HHOCTHU, OCO3HAHHWEM BAKHOCTH MaTeMaTHYEeCKOro O0pa3oBaHUs Ha MPOTSKEHUU BCei
KU3HHU JUTsl YCTICIIHOW TpO(EeCCHOHATBHON NESITEbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U MOCTPOEHUEM WHIUBUAYATbHON TPAEKTOPUU OOpa30BaHUS U KHUIHEHHBIX
MJIAHOB C YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

3CTETHYECKOEe BOCIUTAHHUE:

CIIOCOOHOCTBIO K OMOIIMOHAJIEHOMY W JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYeCKUX
O0OBEKTOB, 3ajay, PEIICHUN, PACCYXACHUI, YMEHUIO BHIETh MAaTeMaTHUYeCKHe 3aKOHOMEPHOCTH B
HCKYCCTBE;

LHEHHOCTH HAYYHOT0 MO3HAHUS:

OpUEHTAIEH B JEIATEIPHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX NPEICTaBICHUU 00
OCHOBHBIX 3aKOHOMEpPHOCTSIX pa3BUTHS UEJIOBEKa, MPHUPOAbI M OOIIeCTBa, MOHUMAaHUEM
MaTeMaTH4YeCKOM HayKH Kak c@epbl YeIOBEYECKOM MeATebHOCTH, JTanmoB €€ pa3BUTHS U
3HAQYUMOCTHU ISl Pa3BUTHUSl LIMBUIM3ALMU, OBIAJCHUEM S3bIKOM MATEMaTUKH U MaTeMaTH4eCKOU



KyJIbTYpOH Kak CpEeICTBOM IO3HAaHMS MHpA, OBIAJACHUEM IPOCTEHIIMMH  HaBBIKAMU
HCCIIEI0BATENIbCKON AEATENbHOCTH;

¢pusnyeckoe BocnuTanue, GopMHUpPOBaHUE KYJIbTYPbI 310POBbSI M 3MOIHOHAJIbLHOIO
0J1aroNnmoJIy4nsi:

TOTOBHOCTBIO IPUMEHATh MareMaTHUeCKUE 3HAHUS B MHTEPECAX CBOETO 3/10pOBbs, BEICHUS
30pOBOro o0pasa >KM3HU (310pOBOE NHUTaHHE, COANTAHCUPOBAHHBIM PEXHUM 3aHATHM U OTIbIXA,
perynspHas ¢u3ndecKas aKTHBHOCTH), C(HOPMUPOBAHHOCTHIO HAaBBIKA pEQIIEKCHH, MPU3HAHHEM
CBOETO0 IpaBa Ha OUIMOKY U TaKOTI'o e IIpaBa APYroro 4ejJoBeKa;

IK0JIOTHYeCKOe BOCTIMTAHME:

OpUEHTalMel Ha NMPUMEHEHME MAaTeMaTHYeCKHUX 3HAaHUM Ui pelleHus 3ajad B 00JIacTH
COXPaHHOCTH OKpY’KaloLlell Cpeapl, IUIaHUPOBAaHUS IIOCTYIIKOB M OLEHKM HX BO3MOXKHBIX
MOCIEICTBUM Ul OKpY’Karollel Cpesbl, OCO3HAaHUEM IIOOAJILHOIO XapaKTepa HKOJIOTMYECKHX
npo0JeM U MyTel UX PelIeHuUs;

ajantanyus K M3MEeHSI0LUMCS YCJIOBHSM COLMAJIbHOI M NPUPOIHOIi cpeabl:

TOTOBHOCTBIO K JEHCTBUSM B YCJIOBHUSAX HEONPEIECIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 IMPAKTUYECKYIO NEeSATEIbHOCTh, B TOM YHCIE YMEHHE YUYHUThCS y APYIHX
Jrozied, MpuoOpeTaTh B COBMECTHOM JEATENbHOCTH HOBBIE 3HAHUS, HABBIKW M KOMIIETCHIMM M3
OIBITA APYTHX;

HEOOXOIMMOCTBI0 B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4Hclie (OPMYIHPOBATH HJIEH,
MOHATHUS, TUIIOTE3bl 00 OOBEKTaxX M SIBJIEHUSX, B TOM YHUCIIE paHee HE H3BECTHBIX, OCO3HABATh
neQUIUTHI COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, IUTAHUPOBATh CBOE pa3BHUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BbI30B, TpPEOYIOLIUMH KOHTPMEpP, KOPPEKTUPOBaTh IPUHMMAEMbIE pELIEHUS U JEUCTBUS,
(bopMyIUpOBaTh U OLICHUBATh PUCKU U MOCIEACTBUS, (POPMUPOBATH OIIBIT.

MeTtanpeameTHble pe3y/bTaThl:

B pesynbrare OCBOEHHs NporpaMMbl [0 MaTe€MaTMKE Ha YPOBHE OCHOBHOIO OOIIEro
obpazoBanus y oOyuaromerocst ¢ 3IIP Oymyt cdopmupoBaHBl MeTanpeAMETHBIE pPE3YIbTaTHI,
XapaKTepU3yIOUIMecs  OBJIAJCHMEM  YHHUBEPCAJIbHBIMH  IIO3HABATEIbHBIMH  JIEHCTBHUSIMH,
YHUBEPCAJIBHBIMA ~KOMMYHUKAaTHBHBIMH ~JICHCTBHSIMH W YHHBEPCAJIBHBIMU  PETYISTHBHBIMU
IEUCTBUSIMU.

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMM A€l CTBUSIMMU:

YCTaHABIMBAaTh IPUYMHHO-CIECICTBEHHBIE CBSI3M B XOJE YCBOCHHMS MAaT€MaTH4EeCKOTO
MaTepHania;

BBISBIIATH 1€(UIMT JaHHBIX, HEOOXOAUMBIX JIJIsl peIlIeHHsI TOCTAaBICHHOM 3ajauu;

C MOMOUIBIO YYUTENS BBIOMpATh CHOCOO pElIeHUs MaTeMaTHMYecKOH 3ajJadyu (CpaBHUBATH
BO3MOJKHBIE BAPUAHTHI PELLICHUS);

IPUMEHSTh U IPE0Opa30BbIBaTh 3HAKW U CUMBOJIBI B X0/I€ PELICHUS] MATEMaTHUYECKHX 33/1a4;

yCTaHaBJIMBaTh KCKOMOE U JIaHHOE MPH peIIeHNH MaTeMaTH4eCcKOoi 3a/1auu;

MOHMMATh U UHTEPIIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUJIOB U (DOPM IMpEICTaBICHMUS;

WITIOCTPUPOBATh pelllaeMble 33Jauu rpahUuecKuMH CXeMaMu;

3¢ (HEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh MHPOPMAIIHIO.

NOHUMATh U UCTOJIb30BATh MAaTEMaTHUECKUE CPeJICTBA HAMIAJHOCTH (rpaduKu, TuarpaMMsl,
Ta0JINLIBI, CXEMBI U JIp.) Ul WUTIOCTPALMH, UHTEPIIPETAllMH, apTyMEHTaIUH.

OBJajieHHe YHUBEPCAIbLHBIMH Y4eOHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

OpraHU30BBIBATH y4eOHOE COTPYAHUYECTBO M COBMECTHYIO IESTENBbHOCTh C YUYHMTEIEM U
CBEPCTHUKAMH B IIPOLIECCE PELIEHUS 3a1a4;

B3aMMOJIEICTBOBATh M HAaXOAUTh OOIIME crocoObl paboThl; paboTaTh B IpyIle: HAXOAUTH
of11ee pemieHre 1 paspeniarb KOH(MIUKTH Ha OCHOBE COTJIAaCOBAHUS MO3UIMNA M y4éTa HHTEPECOB;
ClIymiath napTaépa; GopMyaupoBaTh, apryMEHTUPOBATh U OTCTaUBaTh CBOE MHEHUE;

IPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB NpPU HAJIWYMU DPA3HBIX TOYEK 3pPEHUS U
pazpemiaTh KOHGIMKTHI HA OCHOBE Y4€Ta HHTEPECOB M MO3UILINN BCEX YUaCTHUKOB;



apryMEHTHUPOBaThb CBOIO IIO3ULHIO U KOOPAMHHUPOBAThH €€ C IO3ULUAMHM IAapTHEPOB B
COTPYAHHYECTBE MPHU BBIPAOOTKE OOIIETO PEIICHUS] B COBMECTHOM NIEATEILHOCTH;

BBIITIOJIHATH CBOKO 4YaCThb paGOTBI, AOCTUraTh KAYC€CTBCHHOI'O PE3yJIbTaTa U KOOPANHUPOBATH
CBOM JICKCTBUS C APYTHUMH YJICHAMU KOMAaH/IbI;

OIICHUBATh KAUYECTBO CBOETO BKJIAJa B OOIINI IPOAYKT.

OBj1ajieHHe YHHBEPCAJbHBIMH Y4eOHBIMHU PeryJATUBHBIMHU AeHCTBUSIMM:

CTaBUTBh LICJIN, BBIGI/IpaTB " CO3aaBaTb AJITOPUTMBbI IJI1 PCIICHUA y‘-Ie6HbIX MaTEMATHUYCCKUX
npo0em;

IJIAaHUPOBATE MW OCYHICCTBIIATH ACATCILHOCTH, HAIIPABJICHHYIO Ha PCHICHUC 3ajay
HCCIIEI0BATENIbCKOTO XapaKTepa.

GbopMyIUpOBaTh U YACPKUBATH YICOHYIO 3a/1a4y, COCTABIATh IJIaH U TIOCTIEIOBATEIBHOCTh
JIENCTBHI;

OCYIIECTBIISITH KOHTPOJIb 110 00pa3ily ¥ BHOCUTh HEOOXOIUMBbIC KOPPEKTUBHI;

KOHTPOJIMPOBATH MPOLIECC U PE3YJIbTAT YICOHONW MaTeMaTUUECKON JIeATeIbHOCTH;

aJICKBaTHO OLEHMBATh MPABWJIBHOCTb WJIM OIIMOOYHOCTH BBINMOJIHEHUSI Y4eOHOM 3a/ayu, €&
00BEKTUBHYIO TPYJIHOCTh M COOCTBEHHBIE BOBMOYKHOCTH €€ PEIICHNUS,

CIMYaTh CIIOCO0 JACHCTBHSI M €ro Pe3yabTaT ¢ 33JJaHHBIM ATAJIOHOM C IICJIbI0 OOHAPYKEHUS
OTKJIOHCHHH M OTIIMYUH OT ATaJOHA.

IPEBUJETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU pPELlIEHUU Y4eOHOH 3a1auu;

MOHUMATh MPUYHHBI, IO KOTOPBIM HE OBLIT JOCTUTHYT TPeOyeMblil pe3yNbTaT AesTEIbHOCTH,
OIIpeEIATh NO3UTUBHBIE U3MEHEHUS U HaIlpaBJIeHUs, TpeOyrolue AaabHeienl padoTsl;

PEryJIupoBaTh COCOO BHIPAKEHUS YMOIIMA.

HpeI[MeTHI)IG PE3YJILTAaTbl OCBOCHUS MPOrpaMMBbl IO MATEMATHUKE NPCACTABJICHBI IO rojamM
oOy4yeHHs] B paMKaxX OTIENbHBIX Y4eOHBIX KypcoB: B 5—6 kiaccax — kypca «Maremaruka», B 7-9
KJIaccax — KypcoB «Auredpay, «I'eomerpus», «BeposSTHOCTh U CTATHCTUKAY.



PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «MATEMATHUKA». 5-6 KIIACCBI

enn u3syyeHus: yueOHOro Kypca

[TpropuTeTHBIMU LIENIIMU O0YYEHUSI MAaTEMaTHKE B 5—06 KJ1accax SBISIOTCS:

" [IponoJKEHHE (OPMHPOBAHUS OCHOBHBIX MareMaTM4eCKHX IOHSATUH (YMCIO, BEJIMYMHA,
reoMerpuueckas ¢urypa), 00eCHeUMBAIOIIUX MPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh
MareMaTu4eckoro oopa3oBaHus 00yJaroIUXCs;

" pa3BUTHE MHTEUICKTYAIBHBIX W TBOPUYECKUX crocoOHocTel oOywatomuxcs ¢ 3P,
IIO3HABATEJIbHON aKTUBHOCTH, HWCCIIEAOBATEIbCKUX YMEHHM, HHTepeca K HU3YyYCHHIO
MaTeMaTHKU;

* pnonseneHue oOyuarommxcst ¢ 3[IP Ha noctymHOM 11 HMX YpPOBHE K OCO3HAaHUIO
B3aMMOCBS3U MaTEMaTUKHN U OKPYKAIOILIErO MUPA;

* (opmupoBaHue (YHKIMOHAIBHOM MareMaTH4ecKoil IpaMOTHOCTH: YMEHMs pacliO3HaBaTh
MareMaTu4eckrue OOBEKThl B PEAIbHBIX JKU3HEHHBIX CUTYallMsSX, NMPHUMEHSATh OCBOCHHBIC
YMEHUS Ui pellieHHs] IPAKTUKO-OPHEHTUPOBAHHBIX 3aJ1a4, HHTEPIPETUPOBATh MOIy4YEHHbIE
pe3yabTaThl U OLIEHUBATh UX HA COOTBETCTBUE ITPAKTUUECKON CUTYALIUH.

OCHOBHBIE JIMHUHU COJEp:KaHUS Kypca MaTeMaTHKM B 5—6 kiaccax — apudmernueckas u
reoMeTpUYECKasi, KOTOPbIE Pa3BUBAIOTCS IMapajlIesIbHO, KaXJasi B COOTBETCTBUU C COOCTBEHHOM
JIOTHKOW, OJIHAKO, HE HE3aBUCHUMO OJ[Ha OT JPYyroi, a B TECHOM KOHTaKTe W B3aMMOJEHCTBUU.
Taxke B Kypce IPOUCXOIUT 3HAKOMCTBO € AJIEMEHTaMU aJIreOpbl U ONMKUCATEIbHON CTATUCTUKH.

N3yuenune apudmMeTHyeckoro marepuansa HAYMHAETCS CO CHCTEMaTU3allid M Pa3BUTHUS
3HAHUU O HATYpaJIbHBIX YHCIIaX, IOJYYEHHBIX B HaualbHOU 1IKosie. [Ipu 3ToM coBepleHcTBOBaHUE
BBIUUCIIUTENIbHOW TEXHUKH U (POpPMUPOBAHME HOBBIX TEOPETUYECKUX 3HAHUHA COUYETAeTCs C
pa3BUTHEM BBIUMCIMTEIBHON KYNbTYPbl, B YacCTHOCTH C OOYy4YEHHEM NPOCTEHIIMM IpUEMaM
IPUKHUJKU U OLIEHKH Pe3yJbTaTOB BbIUMCIIEHUN. V3yyeHne HaTypalbHbIX YHCell IPOJOKaeTCs B 6
KJIaCcCE 3HAKOMCTBOM C HayaJlbHBIMU NOHSTUSIMU TEOPUU JETUMOCTH.

Jpyroii kpynHblii OJOK B COAEp:KaHUU apU(PMETHYECKOH JUHMM — 3TO Apobu. Hauano
U3Y4YEHUsI OOBIKHOBEHHBIX U JECSITUYHBIX JpoOedl OTHECeHO K 5 Kiaccy. DTO MEepBbI 3Tam B
OCBOEGHUU JIpo0eii, KOraa MpOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU HJI€SMH, MOHATUSAMHU TeMbl. [Ipu
3TOM PpPacCMOTpPEHUE OOBIKHOBEHHBIX Jpo0eil B MOJHOM O00BbEME MpPENIIeCTBYET HW3YUEHHIO
JECATUYHBIX JIpoOeH, 4To 1e1eco00pa3HO C TOYKU 3PEHMsSI JIOTUKU H3JI0KEHHsI YUCIOBOW JIMHUH,
KOIJla TpaBWia JACUCTBUH C JAECATUYHBIMU JApOOSMU MOKHO OOOCHOBAaTh YK€ HW3BECTHBIMU
JITOPUTMAMH BBITIOJTHEHUS JIeHCTBUN ¢ OOBIKHOBEHHBIMH JAPOOSMH. 3HAKOMCTBO C JECSITUYHBIMU
OpOOSIMM PACIIUPUT BO3MOXKHOCTU JUUISI MOHMMAHUS OOYYarOIMMUCS MPHUKIAJHOTO MPUMEHEHUS
HOBOW 3allMCH ITPU U3YyYEHUH IPYIUX MIPEIMETOB U NPH MPAKTUYECKOM HcIonb3oBaHuu. K 6 kiaccy
OTHECEH BTOPOM dTam B M3y4YE€HUM ApoOeH, IAe MPOUCXOAUT COBEPIICHCTBOBAHWE HABHIKOB
CpaBHEHMsI M mpeoOpa3oBaHUs JApoOeil, OCBOEHHE HOBBIX BBIYUCIUTEIBHBIX aJTOPUTMOB,
OTTaYMBaHUE TEXHUKHU BBIYMCIEHUN, B TOM YHCIE 3HAYCHUH BBIPAXXEHUH, COAEpXKAIUX U
OOBIKHOBEHHBIC, U JIECATUYHBIE JpOOU, YCTAHOBJIEHHE CBSA3€H MEXIY HHMMH, PACCMOTpPEHHE
NpuE€MOB pelleHus 3afad Ha Jpobu. B Hauane 6 kilacca mpOMCXOJUT 3HAKOMCTBO C TOHSATHEM
IIPOLIEHTA.

Oco0eHHOCThIO U3YYEHHUSI MTOJIOKUTEIbHBIX U OTPUIATEIBHBIX YHCEIN SBJSETCS TO, YTO OHU
TaK)K€ MOTYT paccMaTpUBaTbCsi B HECKOJIBKO 3TanoB. B 6 kiacce B Hadane HM3y4eHHUS TEMBI
«[TonoxurensHple W OTpHUILIATEIbHBIE YMCIa» Bblaensercs noareMa «llenble uncna», B pamkax
KOTOPOl 3HAaKOMCTBO C OTpPUUATEIbHBIMM YHCIAMM M JACUCTBUSIMM C IIOJOKUTENbHBIMH U
OTpHUIATENLHBIMH YHUCIAMH IIPOUCXOAUT Ha OCHOBE COJIEPKATENBHOIO MOAX0Aa. DTO MO3BOJISET Ha
JIOCTYITHOM YpPOBHE IT03HAKOMHUTH yUaIIUXCs IPAKTUUYECKHU CO BCEMH OCHOBHBIMU MOHATHUSMHU TEMBI,
B TOM 4YHCII€ U C MpaBUIaMH 3HAKOB INPHU BBINOJIHEHUM apudmMeTndeckux nencTBuil. M3yuenue
palMoHANBHBIX YUCEN Ha 3TOM HE 3aKOHUYHUTCS, a OyAeT MpOJ0JDKEHO B Kypce anreOpsl 7 Kiacca,
YTO CTaHET CJIEAYIOIIMM MPOXOAOM BCEX MPHUHIMIHAIBHBIX BOIPOCOB, TEM CaMbIM pa3zelieHue
TpyAHOCTEH oOJerdaer BOCHPUATHE MaTepuala, a paclpelelieHHe BO BPEMEHH CIOCOOCTBYET
MIPOYHOCTH MPUOOpPETAEMbIX HABBIKOB.



[Ipy o00ydyeHHMM pELICHHIO TEKCTOBBIX 3aady B 5—6 Kjaccax HCIOJb3YIOTCS
apupmeTHueckue NpUEMBI pelleHus. TekcToBble 3aJaud, pellaemMble MpH  OTPabOTKe
BBIUHCIIUTENBHBIX HaBBIKOB B 5—06 Kilaccax, pacCMaTpUBAIOTCS 3aJ]a4l CIEAYIOLUX BUIOB: 3a7aun
Ha JIBWKEHHME, Ha YacTH, Ha IOKYIKH, Ha pabOTy M NpPOU3BOJUTEIBHOCTb, HAa IPOLEHTHI, Ha
oTHOWEHH U npornopiuu. Kpome Toro, oOyuarommecs 3HaKOMATCS ¢ MPUEMAMHU PELICHUs 3a/1a4
1epedopoM BO3MOXKHBIX BapUaHTOB, ydaTcsi paboTaTh ¢ MH(pOpMaIMel, NpeicTaBlIeHHON B Gopme
Ta0JINI WIH JUarpamM.

B ®enepanpHoii pabouell mporpaMMe MpeaycMOTPeHO (HOpPMUPOBAHHE MPOIEAEBTUYECKUX
anreOpandeckux MpeacTaBieHuil. bykBa Kak CHMBOJ HEKOTOPOrO YHCIa B 3aBUCUMOCTH OT
MaTEMaTUYECKOr0  KOHTEKCTa BBOJUTCS  IIOCTENIEHHO. DyKBEHHas CHUMBOJIMKA IOUPOKO
UCTOJB3YeTCsl TPEeXJe BCEro JUIA 3alMCH OOIIMX YTBEPXKACHUH W MpeIoKeHuH, Gopmyn, B
YaCTHOCTH U1l BBIYMCIICHUSI TEOMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEISD» YNCIA.

B kypce «Marematuku» 5—6 KJ1acCoB IpeACTaBIEHA HAIJIA(HAs T€OMETPUs, HAIPaBICHHAs
Ha pa3BUTHE OOPA3HOIO MBIIIJICHHUS, IPOCTPAHCTBEHHOI'O BOOOpa)XKeHUs, H300pa3UTEIbHbIX
YMEHMM. DTO BaKHBIM 3Tall B U3YYEHHUU TI'€OMETPUM, KOTOPBIH OCYIIECTBISAETCS HAa HaIJIAIHO-
IIPAaKTUYECKOM YpPOBHE, ONMPAETCS Ha HArIsIHO-0Opa3HOe MbIIUIEHHE oOydaroumuxcs. bosbiias
pOJIb  OTBOJAUTCA TNPAKTUYECKOM JECATENBHOCTH, OIBITY, OSKCIEPUMEHTY, MOIECIMPOBAHHUIO.
OOyuaronyecs: 3HAKOMATCSI ¢ FeOMETPUUECKUMU (PUT'YpaMH Ha MJIOCKOCTU U B MIPOCTPAHCTBE, C UX
MPOCTEHIIMMU KOH(UTYpalnsMu, ydaTcs 300pakaTh UX HA HEJIMHOBAHHOHN M KieTyaTol Oymare,
paccMaTpuBarOT UX MPOCTEHIINE CBOMCTBA. B mpouecce n3ydyeHus HarjsiJHOW reOMETpPUM 3HAHHUSA,
[I0JIy4€HHbIE 00YYaIOIUMHUCA B HAYaJIbHOM 1IKOJIE, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

MecTo y4eGHOro Kypca B y4eOHOM IJ1aHe

CornacHo yuyeObHOMY IUTaHy B 5—0 KilaccaX HU3y4aeTcs HMHTETPUPOBAHHBIA MpEAMET
«MartemaTiKa», KOTOPbI BKJIIOYAaeT apU(PMETHYECKUN MaTepual W HarJIAJIHyI0 T'€OMETpUIo, a
TaK)Ke MPOIEICBTHYCCKUE CBEICHUS W3 alreOphl, 3JEMEHTHI JIOTMKM W Hadajga OIUCATeIbHOM
CTaTHUCTHKH.

Y4eOHbli MJ1aH Ha U3yuYeHHWE MATeMaTUKH B 5—6 Kiaccax OTBOJUT He MeHee 5 y4eOHBIX
YacoB B HEJCIIIO B TEUCHHE KaXI0ro roja o0yueHus, Bcero He MeHee 340 yueOHBIX 4acoB.

COAEPXAHUE YVYEBHOI'O KYPCA «MATEMATUKA» (IIO0 TOJAM OBYYEHUA)
5 KJIACC

HartypaJjbHble 4yucIa 1 HYJIb

HarypanbHoe uucno. Psn nHarypampHbix uucen. Yucno 0. M3o0paxeHune HaTypajbHBIX
qrcell TOYKaMU Ha KOOPAMHATHOM (4HCI0BOM) MPsSMOH.

[To3unmoHHas cuctema cuucieHus. *Pumckas Hymepauus Kak OpUMEp HETO3ULHOHHON
CHCTEeMbI CUMCIIeHHs* . JlecATHYHAS CHCTEMA CUMCIICHHSL.

CpaBHeHuE HaTypaJbHBIX 4YHCEJ, CPAaBHEHHE HAaTypaJbHbIX uucel ¢ HylaéM. CrnocoObl
cpaBHeHHA. OKpyTJIeHHE HaTypaJbHbIX YUCEIL.

CrnosxeHue HaTypaJIbHbIX YHCEN; CBOMCTBO HYJIA MPU CIOKEHUU. BplunTanue kKak aeicTeue,
0o0paTHOE CJIOKEHUIO0. YMHOXEHHE HaTypaJbHBIX YHCEN; CBOMCTBA HYyAsS M EIUHHUIBI TpU
YyMHOXXEHHH. JlemeHne kak AelcTBue, oOpaTHOEe YMHOXKEHHIO. KOMITOHEHTHI NEWCTBHM, CBS3b
Mexay Humu. IIpoBepka pesynbrata apudmerndeckoro naedctus. IlepemecturtensHoe u
COYETaTeIbHOE CBOWCTBA (3aKOHBI) CIOXKEHHS M YMHOXXEHHUS, *paclpeieluTeIbHOE CBOWCTBO
(3aKOH) YMHOXKEHUS*.

Hcnonp3oBanue OykB Juisi 0003HAUEHUS HEM3BECTHOIO KOMIIOHEHTA U 3alllCH CBOWCTB
apu(pMeTHIECKUX AeHCTBUIL.

1
BHGCL Hu gajice * *0003HAYEHBI TEMbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3BHAKOMHUTEIIbLHOM IUIAHE. Heaaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



*Jlenutenu U KpaTHbIE YKcIa™, pa3liokKeHUE Ha MHOXKUTENU. [IpocThie U coCcTaBHBIE YUCIA.
*TIpuznaku nenumocty Ha 2, 5, 10, 3, 9*. Jlenenue ¢ octaTtkoMm.

Crenenp C HaTypaJlbHBIM IIOKa3aTeJaeM. 3alluch 4YHCIa B BHUJE CYMMBl pPa3psIHBIX
CJIaraeMbIX.

YucnoBoe BbIpaKEeHHE. DBbluucieHHWE 3HAYEHUN YHUCIOBBIX BBIPAXKEHUMN; IOPSIOK
BBINOJIHEHUS JIeHCcTBUMA. Vcrioyib30BaHuE ITPH BBIYMCIIEHUSAX IEPEMECTUTENBHOTO U COYETATEIbHOTO
CBOMCTB (3aKOHOB) CJIO’KE€HUS U YMHOKEHUS, *pacipeleIMTEIbHOIO CBOMCTBA YMHOKEHUSA ™.

Apodu

[IpencraBiaenue o ApoOM Kak croco0e 3amucu 4acTu BenuduHbl. OOBIKHOBEHHBIE JpoOu.
ITpaBunbHbIE W HempaBuWibHbIE ApoOu. CMellanHas IpoOb; MpeACTaBICHUE CMEIIAHHOW IpoOu B
BUJIC HENPAaBWIBHOW JpoOM W BBLICJCHHWE LEJNOM YacTH 4YWCIa W3 HENpaBHIBHOW JIPOOH.
N3o0pakenue npobeit ToukaMy Ha YHCIOBOM mpsMon. OCHOBHOE CBOMCTBO Jpodu. *CokparieHue
npobeii. [IpuBenenue npodu k HOBOMY 3HaMeHaTen0*. CpaBHEHHE TPOOCi.

CrokeHue W BBIYMTAHUE JpoOed. YMHOXEHWE M JelieHue Ipoleli; B3aMMHO-OOpaTHbBIC
npobu. *HaxokIeHue YacTH MeJIOT0 | [EIO0ro Mo ero 4YacTu™.

Hecsatuunas 3anuchk apodeit. [IpeacraBiaeHue AecITUYHONW OpOOM B BUJIE OOBIKHOBEHHOM.
N300pakeHne IECATUYHBIX ApOOe TOYKaMH Ha YUCIOBOW mpsiMoil. CpaBHEHHE IECATUYHBIX
npooei.

Apudpmernueckue JEHUCTBUS C JAECATUYHBIMU Jpo0siMu. *OkpyrieHue AecATUYHBIX
npobei™.

Pemienne TekcToBBIX 32124

Pemenue TekcTOBBIX 3ahay apuU(PMETHUYECKUM crocoOoM. *PerieHue joruueckux 3ajad.
Pemenue 3amau nepebopoM Bcex BO3MOXKHBIX BapHaHTOB™. lcrosib30oBaHME IpU PELICHUM 3a]ad
TaOJIUI] ¥ CXEM.

Pemenue 3anau, conepkaliux 3aBUCHMOCTH, CBSI3bIBAIOIUE BEJIUUYHMHBI: CKOPOCTh, BpeMs,
paccTosiHUE; 1I€Ha, KOJIWYEeCTBO, CTOMMOCTb. EnuHUIBI M3MepeHus: macchl, 00bEMa, LEHBI;
paccTosiHus, BpEMEHHU, CKOPOCTH. CBSA3b MEX1Y €IMHULAMU U3MEPEHUSI KaKJOU BETUUHUHBI.

Perienue oCHOBHBIX 3a/1a4 Ha IpOOH.

[IpencraBieHne JaHHBIX B BUJE TAOIUII, CTOIOYATHIX AUATPAMM.

Harnsinnast reomerpust

Harnsanuele npencraBieHust o purypax Ha MJIOCKOCTH: TOUYKA, IpsMasi, OTPE30K, JIyd, Yrodi,
JIOMaHasi, MHOTOYI'OJIbHUK, OKPYXKHOCTb, Kpyr. Yroi. IIpsamoi, oCTpbli, Tymol M pa3BEPHYTBIE
YTJIBL.

JlinHa  oTpe3ka, METpUYECKME €AMHMIBI JIuHBL. J[nuHa JOMaHOH, mEepuUMeTp
MHOTOYyrojbHUKa. M3MepeHne nu nocTpoeHue yriioB ¢ MOMOIIbIO TPAHCIIOPTHPA.

Harnsuele npeacraBieHuss o ¢uUrypax Ha IJIOCKOCTH: MHOTOYIOJbHMK; MPSIMOYTOJbHHUK,
KBaJIpaT; TPEYroJbHUK, *0 paBeHCTBE (Uryp*.

N300paxkenue ¢puryp, B ToM 4ucie Ha kierdaroil Oymare. *Iloctpoenne koHpurypamuii u3
yacTel MpsMOil, OKpPY>KHOCTH Ha HEIMHOBAHHOM M KieTdaroil Oymare™. Mcnonb3oBaHue CBOMCTB
CTOPOH U YIJIOB IIPSIMOYTOJIbHUKA, KBaJipaTa.

[Tnomane mpsIMOYroJIbHUKa U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX M3 IPSAMOYTOJbHUKOB, B
TOM 4Hcie Guryp, n300pak€HHBIX Ha KieT4aToi 6ymare. EquHUIIBI H3MepeHus TUIOMA/IH.

*HarnsinHple  OpeACTaBleHUs O  IPOCTPAHCTBEHHBIX  (uUrypax:  MPSMOYTOJbHBIN
napasuenenunes, Kyo, MHOrorpaHHUKH. V300pakeHre MpoCTeUIINX MHOTOTPaHHUKOB. Pa3BépTku
KyOoa u mnapamwtenenunena. Co3gaHue Mojened MHOTOTPaHHUKOB (M3 OyMaru, HpPOBOJIOKH,
IUTaCTHIIMHA U Ap.)™ .

*O0bEM MPAMOYTOIBHOTO Napayienenuneaa, kyoa. Enuauisr nsmeperus oonéma™.

6 KJIACC

HarypanbHble ynciia
ApudmeTnueckue AEUCTBUS C MHOTO3HAYHBIMU HATypalbHBIMU YuCIaMHU. YHUCIIOBbIE



BBIPQ)KEHUS, TOPANOK NCHCTBUH, MCIIONIb30BaHHE CKOOOK. Vcronp3oBaHME TpPU BBIYUCICHHIX
MEPEMECTUTEIIBHOTO M COYETATEIbHOIO CBOMCTB CIOXKEHHUS M YMHOXEHHUS, *paclpeleuTeIbHOrO
CBOMCTBAa YMHOXkeHUS.™ OKpyIieHHe HaTypalbHbIX YUCEIL.

Jlenutenun W KpaTHbIE 4YMCIA; *HAMOONBIIWK OOMIMK JENUTENh W HauMEHbIee oOoIee
KpatHoe. J[emuMOoCTh CyMMBI U TIpou3Be/ieHUus ™. JlelieHne ¢ OCTaTKOM.

Apodu

OObIKHOBEHHAs1 IpoOb, OCHOBHOE CBOMCTBO IpoOH, cokpamieHue apodeii. CpaBHEHHE U
ynopsiiounBanue Jpobei. PemieHue 3amad Ha HaxOXJIEHUE YAacTH OT LEJIOr0 M LEJNOro IO €ro
gactd. Jl[poOHOe YHMCIIO Kak pe3ynbTaT AeleHus. llpencraBieHue AECATUYHON ApoOM B BUE
OOBIKHOBEHHOH ApOoOU U BO3MOXKHOCTh IPECTABICHUSI OOBIKHOBEHHON JIpoOU B BUAE JIECTUYHOM.
JlecsaTuunbpie ApoOuM M MeTpudeckas cuctema mep. ApudpMeTuyeckue NeHCTBUS U UYUCIIOBBIE
BBIP)XEHUS C OOBIKHOBEHHBIMHU M JJECATUYHBIMH JPOOSIMU.

OtHomrenue. [leneHne B JaHHOM OTHOHIEHWH. *Macmrab*, npomopuus. Ilpumenenue
IIPONIOPLIUI IIPY PEILIEHUH 3a/1a4.

[TonsiTue npoueHTa. BpluncieHne NpoueHTa OT BEJIWYUHBI U BEJIMYMHBI 110 €€ MPOLIEHTY.
BblpakeHue NpoLEHTOB JeCATHUYHBIMU JpoOsMu. Pemenue 3amad Ha NpOLEHTHL. BslpaxkeHue
OTHOIIEHUS BEJIMYMH B IPOLEHTAX.

ITosiokuTEIBHBIC M OTPHLIATEIbHBIC YHCJIA

[TonoxurenpHble U OTpULIATENbHBIE Yncna. Llenble uncna. *Moaynb yuciia, reoMeTpuyecKas
MHTepHpeTanus Moxayias uucina*. VM3oOpaxkeHue uucena Ha KOOpAMHATHOM mpsiMod. *UYwucioBele
IIPOMEXYTKH ™.

CpaBHeHue uucen. ApudMeTHueckue IEHCTBHS C IMOJIOKUTENBHBIMU M OTpULIATEIbHBIMU
YU CIIaMHU.

[TpsimoyronbHast cucreMa KOOPAMHAT Ha IIOCKOCTH. KoopAauHaThl TOYKM HA IUIOCKOCTH,
abcrucca u opauHara. [loctpoenue Touek U GUryp Ha KOOPAUHATHOH IJIOCKOCTH.

bykBeHHbIe BbIpasKeHU s

[TpumeneHue OyKB JUld 3allMCH MAaTEMATUYECKUX BBIPAKEHUN U mpeiiioxeHuil. ColicTBa
apupMeTHyecKuX AeUCTBUM. *BykBeHHBbIE BBIpa)K€HHsS W UYHUCIIOBBIE IOJACTAHOBKHU.* ByKkBeHHBIE
paBEeHCTBA, HAXOXKJICHHE HEU3BECTHOTO KOMITOHEHTa. DopMyIier; opMyIIBl IEpUMETpa U TUIOMIAAN
MpsIMOYTOJIbHHKA, KBaJpaTa, *00bEMa napaenenumnena u kyoa™.

Pemrenne TekcToBBIX 32124

Pemenue TeKCTOBBIX 3ahay apuU(PMETHUYECKUM crocoOoM. *PerieHue normueckux 3ajad.
Pemenue 3anay nepe6opoM Bcex BOSMOMKHBIX BAPUAHTOB.™

Pemenne 3anad, comepKaliux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIWYHMHBI: CKOPOCTb, BPEMI,
paccrosiHue; IeHa, KOJMYECTBO, CTOMMOCTb; IPOU3BOJIUTENBHOCTb, BpeMs, OO0BEM pabOTHI.
EnvHMIBI M3MEpEeHMs: MacChl, CTOMMOCTH; DPACCTOSHUS, BPEMEHH, CKOPOCTH. CBfA3b MEXKAY
€IMHULIAMU U3MEPEHUS KaXK10M BETUUHUHBI.

Pemenne 3amay, CBS3aHHBIX C OTHOIUIEHUEM, IPONOPLUUOHAIBHOCTBIO  BEJIWYMH,
MIPOLIEHTAaMU; PELIEHHE OCHOBHBIX 3aJ1a4 Ha APOOU U MPOLEHTHI.

*OueHka 1 MPUKKUJIKA, OKPYTJIEHUE pe3ybTaTa™.

*CocraBneHue OyKBEHHBIX BbIPaXEHHI 110 YCIOBUIO 331a4u™.

[IpencraBiaeHne AaHHBIX C MOMOINbIO Tabmaun U jauarpamMm. CronOuaTble JUarpaMMsl:
YTeHHE U TocTpoeHue. UTeHne KpyroBbIX AUarpaMM.

Haruasinnas reomerpust

Harnsigaelie npencrasienus o Gurypax Ha IJIOCKOCTU: TOYKaA, MpsiMasi, OTPE30K, Jyd, yroJl,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD, KPYT.

*B3anMHOe pacrmojioKeHHEe JBYX TMpPSMBIX Ha IUJIOCKOCTH, MapajielbHble TMpsSMbIe,
NEepIEHAUKYIISIpHbIE NpsiMble™. M3MepeHne pacCcTOSHUN: MEXAY IBYMs TOYKAMH, OT TOUKH JO
MPsIMOM; JUTMHA MapLIpyTa Ha KBaJpaTHOU CETKe.

W3mepeHne M NOCTPOECHHUE YIJIOB C IOMOLIbIO TpaHCIOPTHpA. Buasl TpEeyroabHUKOB:
OCTPOYTOJIbHBIN,  IPSIMOYTOJIbHBIN,  TYNOYTOJbHBIM;  paBHOOEIPEHHbIN, PaBHOCTOPOHHUHU.
YeTbIpEXYroapbHUK, IPUMEPBl YETBIPEXYTOJbHUKOB. lIpAMOYrospHUK, KBajapar: HCIIOJIB30BAHHE



CBOWCTB CTOPOH, YIJIOB, nuaroHaieil. *M3o0paxeHue reoMeTpuueckux (Uryp Ha HEJITMHOBAHHOMN
Oymare ¢ HCIIOJIb30BaHMEM LHUPKYJs, JUHEWKH, YrojbHUKa, TpaHcroptupa®. Iloctpoenus Ha
KJIET4aTOM Oymare.

[Tepumerp mHoOroyronbHuka. [loHarue miomanu GUrypsl; eTUHUIBI U3MEPEHUS TIIOLIA/IH.
[TpubnmxEénHoe U3MEepeHne Iomaal GUryp, B TOM 4ucie Ha KBaapaTHo# ceTke.™ [IpubmmkénHoe
U3MEpEeHUE ITMHBI OKPYKHOCTH, IIOMIAIN Kpyra™.

*CuMmMmeTpusi: LEHTpalibHasi, oceBass U  3epkaibHas cummerpun. I[loctpoenue
CUMMETPUYHBIX (HUTYp™.

*Harnsaaele mpeicTaBiIeHHUS O MPOCTPAHCTBEHHBIX (Urypax: mapauienenunen, Kyo,
npu3Ma, MupaMuia, KOHyC, HMIMHAp, map u chepa. M300paxkeHre MPOCTPAHCTBEHHBIX GUTYD.
IIpumepsl  pa3BEPTOK  MHOIOTPAHHUKOB, IWIMHApa ©  KoHyca. Coznmanue  mojenei
MPOCTPAaHCTBEHHBIX GUTYp (M3 OyMaru, MPOBOJIOKH, TIIACTHIIMHA U . ).

[Tonsitne  00BEMa;  emuHUIBI  U3MepeHHs  00BEMa. OO0BEM  MPAMOYTOIBHOTO
napajuienenumnesna, kyoa*.

[JTAHUPYEMBIE ITPEJIMETHBIE PE3VYJIBTATBI OCBOEHUSA TTPOT'PAMMBI YUEBHOI'O
KYPCA <MATEMATUKA.

OcBoenne yuyeOHOro kKypca «MaTemaTtuka» B 5—6 Kilaccax OCHOBHOW UIKOJBI JIOJKHO
o0ecrneunBaTh JOCTHKEHHUE CIAEAYIONINX MPEIMETHBIX 00pa30BaTEeNbHBIX PE3yIbTATOB:

S KJIACC

Yucsa ¥ BbIYUCICHUSA

OpueHTHpOBAaThCS B TMOHATHAX M ONEPHPOBATH Ha 0a30BOM YPOBHE TEpPMHHAMH,
CBSI3aHHBIMU C HAaTYpaJIbHBIMH YHCIAaMU, OOBIKHOBEHHBIMU U I€CATUYHBIMU JIPOOSIMH.

CpaBHUBaTh U YNOpPSAJOYMBATH HaTypalbHbIE YHUCIIA, CPABHUBATh B MPOCTEHIIMX CIydasx
OOBIKHOBEHHBIE IPOOH, ACCATHYHBIC APOOH.

COOTHOCUTH TOUKY Ha KOOPJAUHATHON (YMCIIOBOM) MPSIMON C COOTBETCTBYIOIUM €U YHCIIOM
U U300paxkaTh HaTypalbHbIe YKCIa TOUKaMU Ha KOOPAWHATHOHN (YMCI0BOI) IPSAMOH.

BoinonuaTe apudmernyeckue AEUCTBUSA C HATypaJbHBIMU YHCIIAMHU, C OOBIKHOBEHHBIMU
ApoOsSIMU B MMPOCTEHIINX CITydasx.

BbInonHATE TPOBEPKY, MPUKUIKY PE3YJIbTATa BBIYUCICHUH.

OKpyrisTh HaTypaJibHbIE YHCIIA.

Pemrenne TekcToBBIX 32124

Pemate TekcToBbIE 3a7jauM apU(PMETUYECKUM CIIOCOOOM M C MOMOIIBIO OPTaHU30BAHHOTO
KOHEYHOT0 Iepedopa BCEX BO3MOXKHBIX BapHaHTOB (NP HEOOXOJMMOCTH C HalpaBisIOLIeH
MOMOIIBIO).

Pemats 3amauu, copepxaline 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIMUYUHBI: CKOPOCTh, BpEMs,
paccTosiHUE; 11eHa, KOJIMYECTBO, CTOUMOCTD (ITpH HEOOXOAMMOCTH C MCIIOJIb30BAaHUEM CIPAaBOYHON
nH(popmManun).

Mcnonb30BaTh KpaTKye 3alKiCH, CXEMbl, TaOJIUIbI, 0003HAYEHUS IPU PELICHUH 3a/1a4.

[Tonp30BaTbcss OCHOBHBIMM €AMHUIIAMHM W3MEPEHUs: IIEHbI, MacChl; PacCTOSHUS, BPEMEHH,
CKOPOCTH; BBIpaXkaThb OJHHM €AMHUIIBI BEIMUUHBI Yepe3 Apyrue (Ipu HeoOXOAWMOCTH C ONMOpPOH Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

W3Bnekatb uH(OpMaIUIo, NpeACTaBICHHYIO B TabiuIie, Ha CTOI0YaTo auarpamme,
MHTEPIPETUPOBATH MPECTaBIEHHBIE JaHHbIE, UCTIONIb30BaTh JaHHBIE IPU PELLIEHUU 3ajau.

Haruasinnas reomerpust

[Tonb30BaTbCcs TEeOMETPUYECKMMM TOHATUSIMU: TOYKa, MpsiMasl, OTPE30K, JIyd, Yroil,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTh mpUMepbl OOBEKTOB OKPYKAIOIIEr0 MHUpPa, HUMEIIUX (OpMy H3yUYEHHBIX
reoMeTpHUYecKuX (Huryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, ITPU HEOOXOAMMOCTH MO BU3YaJIbHOM OMOpE, CBSI3aHHYIO C



yrjiaM: BEpILINHA, CTOPOHA; C MHOIOYIOJbHUKAaMHU: yroJl, BEpIIMHA, CTOPOHA, AMArOoHalb; C
OKPY>KHOCTBIO: PainyC, TUaMETP, LEHTP.

N300paxkaTh U3ydeHHbIE TeOMETpUUYECKHe (PUTYPHI Ha HETMHOBAHHOW M KJIeT4aTOl Oymare ¢
MOMOILBIO LIUPKYJIS ¥ IUHEUKH (II0CJIe COBMECTHOI'O aHAIN3a).

HaxoauTe AMMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHHEM C IIOMOUIbIO JIMHEWKH,
CTPOMUTH OTPE3KHU 3aJaHHOM JJIMHBI, CTPOUTH OKPYKHOCTB 3aJaHHOTO pajinyca.

Hcnonp30BaTh CBOICTBA CTOPOH M YIJIOB IPAMOYTOJIbHUKA, KBajpaTa JUIsl UX ITOCTPOCHHUS,
BBIYHCJICHUS IUIOIAAU U IEPUMETPA.

Bbruucnare nmepuMerp M IIIomank KBajapara, MpsSMOYroJbHHUKA, (DUTYpP, COCTABICHHBIX M3
IPSIMOYTOJIbHUKOB, B TOM 4yHciie (pUryp, n300pakEHHBIX Ha KJIeT4aTol Oymare.

[Tosib30BaTbcs OCHOBHBIMM METPUYECKMMM €IUHHUIAMH W3MEPEHUs JIMHBI, IUIOLIA/N;
BbIp@)XaTh OJHU €IUHUIIBI BEIMYMHBI uepe3 JApyrue (Ipu HEOOXOAUMOCTH C ONOpod Ha
CIPaBOYHYIO HH(OPMAIIHUIO).

PacniozHaBath napamienenunesn, KyO, HCIOJb30BaThb TEPMHHOJIOTUIO: BEpIIMHA, PeOpo
IpaHb, U3MEPEHMSI; HAXOIUTh U3MEPEHHUS NTapajulesenuneaa, Kyoa.

Bbruucnate 00b€M KyOa, mapasuienenunesna Mo 3aJaHHbIM H3MEpeHUsM (C omopoil Ha
QJIITOPUTM Y4EeOHBIX JEHCTBHIT), IOJIH30BATHCS €INHULIAMU U3MEPEHUS 00BEMA.

Pemate Hecno)kHbIE 3a7aud Ha W3MEPEHUE T'€OMETPUYECKUX BEJIWYMH B IIPAKTHYECKHUX
cUTyanusx (IIpy HEOOXOMMOCTHU C BU3YaJIbHOM OIOPOit).

6 KJIACC

Yucsia ¥ BbIYUCICHUSA

OpueHTHpOBAaThCS B TMOHATHAX M ONEPHPOBATh Ha 0a30BOM YPOBHE TEpPMHHAMH,
CBSI3aHHBIMU C Pa3IMYHBIMU BUJAMHU 4YHCEJI U CHOCOOAMHM HMX 3alUCH, MEPEXOIUTh (€ClIU 3TO
BO3MOYXHO) OT OJTHOM (DOPMBI 3aITUCH YUCIIA K IPYTOH.

CpaBHMBaTh M YHOPSAOYMBATH LiEJble 4YMCIA, OOBIKHOBEHHbIE M JECATUYHBIE ApOOH,
CPAaBHUBATH YMCJIA OJJHOTO U PA3HBIX 3HAKOB.

Beimonuate  apudmernueckue JeMCTBUS ¢ HaTypaJbHbIMH U LEJNBIMM  YHCIAMH,
OOBIKHOBEHHBIMH U JICCATHYHBIMU JAPOOSMH, TIOJIOKHUTEITBHBIMHA U OTPULATEILHBIMHI YHCIIAMH.

BbruncnsaTe 3Ha4EHHs YMCIIOBBIX BBIPAXKEHMM, BBINOJIHATH NPUKUIKY U OLIEHKY pPE3yJibTaTa
BBIUMCJICHUM; BBIIOJHATh MPEoOpa3oBaHMsI UYMUCIOBBIX BBIPAKEHUII Ha OCHOBE CBOICTB
apu(pMeTHYECKUX ACUCTBUI.

COOTHOCUTh TOUYKY Ha KOOPJMHAaTHOW NPSIMON C COOTBETCTBYIOUIMM €H 4YHCIOM U
n300pakaTh YUClia TOYKAMU Ha KOOPAMHATHON MPSAMON, HAXOJUTh MOJYJIb YUCIIA.

COOTHOCUTH TOUKH B MPSIMOYTOJILHOM CUCTEME KOOPJIUHAT C KOOPAMHATAMH 3TOM TOUKH.

OxpyraisiTh LieNble 4yMciaa W JeCATHUYHbIe IpoOu (Mo o0pasily), HaXOAUTb HPUOIMKEHUS
YHUCEIL.

YucnoBbie 1 OyKBeHHbIE BbIPAKCHHSA

OpueHTupoBaThcsl B TMOHATUSAX M ONEpUpOBaTh Ha 0a30BOM YPOBHE TEPMHHAMH,
CBSI3aHHBIMHU C 3alIUCBhIO CTEMEHM YMCIIA, HAXOMUTh KBaJIpaT M KyO 4Mcia, BBIYUCIATH 3HAYCHMS
IIPOCTEUIINX YMCIIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTEIICHU.

[Tonp3oBaTbcss MpU3HAKAMHU JEIUMOCTH (IIPU HEOOXOAMMOCTH C OINOPOM Ha aaropuTM
MpaBuJIa), pacKia/bIBaTh HATYpaJbHbIE YKCIIA HA MPOCTHIE MHOKHUTEIH.

*Tlonp30BaThCs MacITAOOM™, COCTABIIATH MPOMOPLUH U OTHOILICHHUS.

Hcnonp3oBaTh OyKBBI 1711 0003HAYEHHS YHUCEN MPU 3aIMCH MaTeMaTUYECKUX BBIPAXKEHUH,
HaXOJUTh 3HAYeHMs OYKBEHHBIX BBIPAKECHUH, OCYILECTBIIAA HEOOXOIUMBbIE TIOACTAaHOBKH U
npeoOpa3oBaHus (C OMOPOIl Ha aNTOPUTM yUEOHBIX IEHCTBUH).

Haxoauts HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemienue TeKCTOBBIX 32124

Pemate MHOromaroBble TEKCTOBBIE 3aJaud apuU(METHUECKHUM CIIOCOOOM € OMopoil Ha
BOIIPOCHBIN IJIaH.



Pemats mnpocreiimme 3amaud, CBSI3aHHBIE C  OTHOILEHUEM, IPONOPLUOHAIBLHOCTHIO
BEJIMYMH, MPOIIEHTAMHU; PEelIaTh TPU OCHOBHBIE 3a/1a4M Ha APOOU U TPOLEHTHI.

Pemats 3agaun, coaeprkaiiye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEITUUYMHBI: CKOPOCTb, BpeMs,
paccTosiHue, IIeHa, KOJIMYECTBO, CTOMMOCTH; IMPOU3BOJIUTEIBHOCTh, BpeMs, 00bEMa paboThl,
UCTIONB3Yysl  apu(MeTHdeckue JeMcTBUS, OLEHKY, TNPUKUIKY; TI0JIb30BAaThCS E€AWHUIIAMU
U3MEPEHHS COOTBETCTBYIOIINX BEJIMYUH.

CocTtaBnsaTh OYKBEHHBIE BRIPAKEHUS 110 YCIIOBHIO 33/1a4H MTOCIIE COBMECTHOTO aHAJIN3a.

W3Bnekats UHQOpMAIIHIO, TPEICTABICHHYIO B Ta0lMIIaX, HA JIMHEWHOM, cTON0YaToON Win
KpYroBOW Juarpammax, UHTEpIpEeTUPOBATh IIPEICTAaBICHHbIE JAHHBIE; UCIIOJIb30BaTh JaHHbIE IIPU
pelIeHny 3a1a4.

[IpencraBisaTe HHGOPMALHIO C TTOMOIIBIO TAOIHUI, TUHEWHOM U CTOJIOUATON AUarpamMM.

Harasinnasi reomerpust

[IpuBoUTE TpPUMEPHl OOBEKTOB OKPYKAIOIIEr0 MHpAa, HUMEIOMHX (POpMYy H3YH4EHHBIX
TF€OMETPUYECKUX IUJIOCKMX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPbl PaBHBIX U CHMMETPUYHBIX
¢buryp.

N300paxaTh ¢ MOMOUIBIO IUPKYJIS, TUHEHKH, TPAHCIIOPTUPA HA HEIMHOBAHHOW U KJIeTYaTon
Oymare 3y4eHHBIE TUIOCKUE TeOMETPUIECKUEe PUTYpPBI U KOHDUTYPALIUU, CHMMETPHYHBIC (PUTYPHI.

HMmeTh mpeacTaBieHUE O T€OMETPUYECKUX MOHSTHUSX: PAaBEHCTBO (QUTYp, CHMMETPHUS, OCh
CUMMETPUH, LICHTP CUMMETPHH.

Haxonuth BeNWYMHBI YIJIOB M3MEPEHHUEM C MOMOLIBI0 TPaHCHOPTHUPA, CTPOUTH YIJIbI
3aJIaHHOM BEJINYMHBI, NIOJIb30BAThCS MPHU PELICHUM 33Jay I'paJyCHOM MEpol yrioB; paclo3HaBaTh
Ha 4epTeKax OCTPBIi, MPAMOM, pa3BEPHYTHIN U TYNOU YIJIbL.

BoluncnaTe 1IMHY JIOMaHOM, MEPUMETP MHOIOYTOJIbHUKA, II0Jb30BaThCSl EAMHHUIIAMU
M3MEPEHMS JJIMHBI, BBIPAXaTh OJIHU €IMHULIBI U3MEPEHUS JUIMHBI YEPE3 APyTHE.

Haxonute, ucnonb3ys 4yepTéxHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKIY JBYMsI TOYKaMH, OT
TOYKHU J0 MPSAMOM, JJIMHY IIyTHU HA KBAJAPATHOM CETKE.

Boluncnate miiomans  QuUryp, COCTABJIEHHBIX M3 MPSMOYIOJIbHUKOB, HCIIOJIb30BATh
pa3bueHne Ha NPAMOYTOJbHUKH, Ha paBHbIE (UIYphI, JOCTpauBaHUWE 0 MPSMOYTOJIbHUKA;
I10JIb30BAThCS OCHOBHBIMM €IMHUIIAMHU U3MEPEHHUS TUIOLIA/IN; BbIPAXKaTh OJHU €IUHULIbI U3MEPEHUS
ionaau yepes apyrue (mpu HeoOX0IMMOCTH € OTIOPOM Ha CIIPABOUYHYIO HH(POPMAITHIO).

PacriozHaBaTh Ha MoOAENsAX M M300paKEHUSX MUPAMUIY, KOHYC, LMJIMHAP, MCIOJIb30BaTh
TEPMUHOJIOTHIO: BepIINHA, peOpo, rpaHb, OCHOBAHHUE, Pa3BEPTKA.

N3o00pakath Ha KJIeT4aToON Oymare mpsiMOYToJIbHBIN Mapayieenunes.

Bbruucnate 00bEM NMpSAMOYToJbHOIO MapajuieNenunesna, Kyda, Moiab30BaThCsl OCHOBHBIMU
eIMHULIAaMU U3MepeHHs] 00bEMa; BhIpakaTh OJHU €AMHHUIIBI U3MepeHus o0béma depes apyrue (c
OIOPOii Ha CIIPaBOYHYIO HH(POPMAIIHUIO).

Pemate HecioxHbIE 3a/laud Ha HAXO0XKJIEHUE T'€OMETPUYECKUX BEIMYMH B NMPAKTUYECKUX
cUTyauusx (Ipyu HEOOXOIUMOCTH C BU3YaJIbHOM OMOPOH).

PABOYASA ITIPOI'PAMMA YUEBHOTI'O KYPCA «AJITEBPA». 7-9 KJIACCBI
Ienn u3ydyenus: yaeGHOro Kypca

Anrebpa SBISETCS OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOWM INMKOJBI: OHA OOECreYrMBaEeT
W3y4YCHHUE JPYrUX JIHUCLUIUIMH, KAK €CTECTBEHHOHAYYHOI'O0, TaK M T'YMaHMTapHOIO LMUKJIOB, €€
OCBOCHHE HEOOXOJMMO JUIsl TIPOJIOJDKEHUS OOpa3oBaHWsS M B TOBCEAHEBHOHM ku3HU. Pa3Butue y
o0yJaromuxcst HAaYYHBIX IIPEACTaBICHUI 0 MIPOUCXO0XKICHUU
Y CYIITHOCTH aredpandeckux aOCTpaKIuii, Crroco0e OTpakKeHHUs] MaTEeMAaTHIYEeCKOW HAYKOU SIBICHUI
U TIPOLIECCOB B TMPHUPOJAE M OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIHPOBAHUS B HAy4YHOM
MO3HAHUM M B MpaKTHUKE CHOCOOCTBYET (HOPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHUS U KAyecTB
MBINUICHHS, HEOOXOMUMBIX MJisl aJanTalud B COBPEMEHHOM IM(poBoM obimiectBe. M3yuenue



anreOpbl  €CTECTBEHHBIM 00pa3oM oOecreuuBaeT pa3BUTHE YMEHHsI HaOI0AaTh, CpPaBHUBATH,
HaXOJUTh 3aKOHOMEPHOCTHU, TpeOyeT KPUTHUYHOCTU MBIIUIEHUS, CHOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBAaTh CBOM JICHCTBHSL W BBIBOJBIL, (popmynupoBaTh yTBepkaeHHs. OcBOeHHE Kypca
anreOppl  00ecrieurBaeT Pa3BUTHE JIOTMUECKOTO MBIIUICHUS OOydYalolmUXCsi: OHM HCHOJIb3YIOT
JeTyKTUBHbIE U WHAYKTUBHBIC PacCyXJIEHUs, 00001IeHNe U KOHKPETH3AIHI0, abCTparupoBaHue 1
aHanoruto. OOydeHue anredbpe mpeAnoiaraeT 3HAUYUTENbHBIH O0BEM  CaMOCTOSTENbHOM
JESTEeTbHOCTH 00YYaIOIUXCs, TIO3TOMY CaMOCTOATEIBHOE PELICHHE 3a/1a4 €CTECTBEHHBIM 00pa3oM
SBIIETCS peajn3alueil 1eaTeIbHOCTHOrO MPUHIUIA 00YUEeHHUS.

B crpykType nporpaMmbl yueOHOro Kypca «Ajiaredpa» OCHOBHOM IIKOJbI OCHOBHOE MECTO
3aHUMAIOT COJIEP’KaTENbHO-METOANYECKHE JHUHUU: «Yucina U BBIYUCICHUS»; «Airedpandeckue
BBIpOKEHUS»; «YpaBHEHHS W HepaBeHCTBa»;, «DyHkuum». Kaxnmas w3 3THX coaepikaTeNbHO-
METOJIMYECKUX JMHHUM pa3BUBAETCS Ha MPOTSKEHUU TPEX JIET M3YYEHHUS Kypca, €CTECTBEHHBIM
0o0pa3oM MeperuieTasich W B3aMMOJACUCTBYS C JAPYIHMMH €ro JIMHUSAMH. B xoje u3yudeHus Kypca
00y4aroluMCcsl PUXOJUTCST JTOTHYECKH PacCykAaTh, MCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBS3M ¢ 3THM 1enecoo0pa3HO BKIIOYUTH B HPOTPaMMy HEKOTOPBIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOIIME BCE OCHOBHBIE pa3/esibl MaTeMaTUYeCKOro OOpa3OBaHUSA U CIOCOOCTBYIOILIUE
OBJIAJICHUIO OOY4YalOIMMUCS OCHOB YHUBEPCAJIBHOI'O MAaTEMaTHYECKOIo s3blka. Takum o0Opas3oM,
MOKHO YTBEPXKJaTh, UTO COAEPKATEIBHOM U CTPYKTYpHOM OCOOEHHOCTBIO Kypca «Amredpar
SBIISICTCS €r0 MHTETPHUPOBAHHBINA XapaKTep.

Copepxanue TUHUN «HUCIa U BRIYUCICHUS» CIIY)KUT OCHOBOM JIJISl JAJIbHEHIIIETO N3YYECHUS
MaTEMaTHKH, CIIOCOOCTBYET PA3BUTHIO Yy 00YJAIOIIUXCS JIOTHUECKOTO MBIIIICHHS, (JOPMHUPOBAHUIO
YMEHHS TIOJIb30BAThCSl aNTOPUTMaMHU, a TakkKe MNPUOOPETEHUI0 NPAKTHUYECKUX HAaBBIKOB,
HEOOXOUMBIX JJIsl IOBCETHEBHOM KHU3HHU. PasBUTHE MOHATHS O YKCIIE B OCHOBHOM IIIKOJIE CBS3aHO
C palMOHAIBHBIMH ¥ HPPAMOHAIBHBIMU 4YHCIaMH, (OPMUPOBAHUEM MPEJCTaBICHUNA O
JEHCTBUTEIBLHOM 4HMCIE. 3aBEpIICHUE OCBOEHHUS YHUCIIOBOHM JIMHUM OTHECEHO K CTapllieMy 3BEHY
o0mero oopa3oBaHusl.

Conepkanre JAByX anreOpanyeckux JIMHUA — «AnreOpandeckue BBIPAXKEHUS» U
«YpaBHEHHUS U HEPABEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHHIO Y OOYyYaIOUIMXCSd MAaTeMaTHUYECKOTO
ammapara, He0OXOIMMOTO Uil PEIICHHs 3a/la4 MAaTEeMAaTUKH, CMEKHBIX MPEAMETOB M IMPAKTHKO-
OPUEHTHUPOBAHHBIX 3a7ay. B ocHOBHOW 1iKoNie Y4eOHBIM Marepuan TPYMNIUPYETCS BOKPYT
panMoHaNBHBIX BhIpaKEHUH. AnreOpa JAEMOHCTPHpPYET 3HAYCHHME MAaTEMAaTHKH Kak S3bIKa JUIs
MOCTPOCHHSI MAaTEeMAaTHYECKUX MOJEJeH, ONMucaHus MPOLECCOB M SIBIEHUM peanbHOro Mmupa. B
3aaul 00ydeHus anredpe BXOASAT TakKe JNajbHeillee pa3BUTHE AJTOPUTMHUUYECKOIO MBILIUICHHUS,
HE00XOAMMOro, B YACTHOCTH, JUII OCBOEHHUS Kypca HHGOpPMATUKM, U OBJIAJCHHE HaBbIKAMU
NeAYKTUBHBIX paccyxiaeHuid. [Ipeobpa3zoBanue CUMBOJIBHBIX (DOPM BHOCHT CBOM CreM(UUECKUIA
BKJIa/1 B Pa3BUTHE BOOOpakeHUsI, CHOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUECTBY.

Copnepxanue pyHKIMOHAIBHO-TpapUUeCKON JIMHUM HALIEICHO Ha MOIYy4eHHE HIKOJIbHUKAMU
3HaHUM 0 (QYHKIMAX Kak BaXHEWIIeH MaTeMaTHYeCKOW MOJENU ISl OMHCAHUS M HCCIIEIOBAHUS
pa3Ho-00pa3HbIX MPOILIECCOB U SIBJIEHUI B mpuponae u odbmectBe. M3ydeHune storo marepuaina
CIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIMXCsl YMEHHUS MCIIOJb30BaTh DPA3JIUYHbIE BBIpa3UTEJIbHbIC
CpeICTBa $3bIKA MAaTEMAaTUKH — CIIOBECHbIE, CUMBOJIMYECKUE, TIpaduyecKkue, BHOCUT BKJIaJ B
(dbopMHpoBaHKE NPEACTABICHUH O POJIM MAaTEMaTUKH B Pa3BUTUU LIUBUIN3ALMH U KYJIbTYPBI.

MecTto y4eOHOro Kypca B y4eOHOM IJIaHE

CormacHo yueOHOMY TUTaHy B 7—9 Kiaccax m3ydaeTcsl y4eOHBIN Kypc «Anredpay, KOTOPhIN
BKJIIOYAeT  CIIEAYIOIIME OCHOBHBIC pas3fenbl coiepkaHusa: «YUuciaa U BBIYUCICHU,
«AnredpanuecKue BRIPAKCHHS», «Y paBHEHHS U HEPABEHCTBAY, «DYHKIIUM.

VY4eOHBIH TIaH Ha U3ydeHue anredpsl B 7-9 kilaccax OTBOJAUT He MeHee 3 yuyeOHbIX 4acoB B
HEZIeJI0 B TeYEHHE KaKJI0T0 To/1a 00y4YeHHsl, BCEro 3a Tpu roga o0yueHus: — He MeHee 306 yueOHbIX
9acoB.



COAEPXAHUE YYUEBHOI'O KYPCA «AJI'EBPA» (ITO TOJAM OBYUYEHU)
7 KJIACC

Yucia ¥ BLIYMCICHHA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIC, IEPEX0] OT OAHOIN (POPMBI 3amKcu APoOe K APYroil.
[loHsiTHE pPAaLMOHAIBHOTO 4YHCJIA, 3alACh, CPAaBHEHUE, YNOPSIOYMBAHHE PALUOHAIBHBIX YHUCEIL
Apudmerndeckre ISHCTBHS C pallMOHAIBHBIMU YHCIaMU. Pemenne 3agad u3 pealbHOW MPAaKTUKU
Ha 4acTH, Ha ApoOu.

Crenenb C HaTypaJbHBIM TIOKa3aTeJeM: OIpEIeNiCHHe, MpeoOpa3oBaHuEe BBIPAKECHUH Ha
OCHOBE ONpEeJIeNIEHHs], 3aUCh OOIBIINX YUCE.

[TporneHTsl, 3auch MPOLIEHTOB B BHJIE APOOM M ApoOU B BHUJIE MPOLEHTOB. Tpu OCHOBHEIC
3a/la4¥ Ha IPOLIEHTBI, PELICHHE 3a/1a4 U3 PealbHON IIPAKTUKH.

IIpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIA HAaTYPAJIbHBIX YHCEIL.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NIpsiMast U 00paTHas MPOIOPLMOHAIBHOCTH.

Auredpanyeckune BbIpaKeHHUs

[lepemenHble, 4YMCIIOBOE 3HAYCHHE BBIPAKECHUSA C INEpPEMEHHOM. JlOImycTUMBbIE 3HA4YECHHUS
nepeMeHHbIX. [IpeacraBienne 3aBUCIMOCTH MEX/Ty BEeIMUMHAMU B BHJIE popMybl. Beraucnenus mo
dbopmynam.

[IpeoOpa3zoBanue OYKBEHHBIX BBIPAKECHHUH, TOXKICCTBEHHO DPABHBIC BBIPAKCHUS, IpPaBUIIA
peoOpa3oBaHusl CyMM U IPOU3BEIEHMMH, MpPaBUJIa PACKPBITHS CKOOOK M MPHUBEACHUS IMOJOOHBIX
CJIaracMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTelIEM.

OpHowieHnbl U MHoOrousneHsl. CreneHb MHOrowieHa. CiokeHue, BbIUMTAHUE, YMHOKEHUE
MHOro4JeHOB. (POpMyJIbl COKpPalIEHHOIO YMHOXKEHHS: KBaapaT CYMMbl M KBaJpaT pPa3HOCTH.
®opmyJia pa3HOCTH KBaJapaToB. Pa3inokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHus

VYpaBHeHHE, KOPEHb YypaBHEHHUs, IpaBHJa NpeoOpa3oBaHUS ypaBHEHUS, PaBHOCHIBHOCTh
YpaBHEHUH.

JIuHeliHOE ypaBHEHHME C OJHOM IEPEMEHHOW, 4YMCIO KOPHEH JIMHEWHOrO YpaBHEHUS,
pelieHne JuHEHHBIX ypaBHeHUM. CocTaBlI€HME YpaBHEHMII IO YCJIOBMIO 3azadyu. PemieHue
TEKCTOBBIX 33/1a4 C IOMOULIBIO YPABHEHUM.

*JIuHeitHOe ypaBHEHHE C ABYMS MEPEeMEHHBIME 1 ero rpaduk 2. CHCTeMa ABYX JTHHEHHBIX
YpaBHEHUH C JABYMs I€peMEHHbIMH. PelieHue cucreM ypaBHEHUH CrnocoOOM IOJCTAaHOBKH.
[Ipumepsl pemeHns TEKCTOBBIX 3a7a4 ¢ TIOMOIIBbIO CHCTEM YpaBHEHUM.

DOyHKIUHT

Koopaunara Toukn Ha mnpsmon. UucioBele npomMexyTku. PaccrosHue Mexay IByMs
TOYKaMH KOOPAVHATHOU ITPSIMOM.

[TpsmoyronbHas cucrema koopauHat, ocu OX m Oy. Alcmucca W opJuHaTa TOYKM Ha
KOOpAMHAaTHOM TuiockocTH. [lpumepsl rpadukoB, 3amaHHbIX (opmynamu. UreHue rpaduxos
peabHBIX 3aBUCUMOCTEN.

[Toustue gynximu. ['paduk ¢pynkiun. CoiictBa GpyHkmid. Jlnneitnast GpyHkuus, e€ rpaduxk.
I'paduk pyrkuun y = kX + b. *I'paduyeckoe penieHne THHEHHBIX YPaBHEHUI U CHCTEM JIMHEHHBIX
ypaBHEHUN™.

8 KJIACC

Yucsa v BbIYUCICHUSA
KBaaparueiii xoperb u3 uucia. *[lonsitue o0 wuppanmoHaibHOM dYucie. JlecsTudHbIe
MpUOTIKEHNS UPPAIMOHATBHBIX uncen™. CBoiicTBa apuMETHUECKHX KBaJIpaTHBIX KOPHEH U X

2
BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He)laror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



IpUMEHEHHE K MpeoOpa3OBaHMIO YHCIOBBIX BBIPAKEHUH M BBIYMCICHUAM. *JleficTBUTENbHBIC
quciaa™.

Crernens ¢ 1eqbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch YKUCa.

Anredpanyeckne BbIPaKeHUs

KBagpaTHblii TpEXWIEH; pa30KEHNUE KBAIPATHOIO TPEXUJIEHA HA MHOKHUTEIIH.

Anrebpanueckas apoOb. OcCHOBHOE CBOMCTBO anreOpamveckoil npobu. CrokeHwue,
BBIUUTAHWE, YMHOXCHHE, ACJCHHE anredpanmueckux apodOel. PammoHanmpHbIe BBIpOKEHUS M HX
npeoOpa3oBaHue.

YpaBHeHusI 1 HEPaBEeHCTBA

KBamparHoe ypaBHeHue, (opMyna KOpHEW KBaapaTHOro ypaBHeHHs. *Teopema Buera*.
Pemenne ypaBHeHHH, CBOISIIMXCS K JIMHEHHBIM U KBaipaTHBIM. [Ipocreiime qpoOHO-paroHaibHbIe
ypaBHEHHUSL.

*T'paduueckas uHTEpHpeTalys YpaBHEHHU C JBYMs IEPEMEHHBIMH M CHCTEM JMHEWHBIX
YpaBHEHHUI ¢ ABYMs NepeMeHHBIMU ™. [IpuMepsl pelieHus: CUCTEM HETMHEHHBIX YpaBHEHUN C ABYMS
IIEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4 alNredpandeckum crocoOom.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO ¢ OJHOW TNEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JIuHelHbIE HEpaBEHCTBA C OHOW nepeMeHHOU. CHucTeMbl JIMHEMHBIX
HEPABEHCTB C OAHOW IIEPEMEHHOM.

DOyHKIUHA

[Tonstne ¢ynkumu. OOmacTh ONpeneieHUus] 1 MHOXECTBO 3HaueHHH (yHKImH. CriocoOb
3amaHus QyHKIHUI.

I'padux ¢yaxnum. Yrenue cBoiictB ¢yHkumu mo e€ rpaduky. Ilpumepsr rpadukos
GyHKIUH, OTpaXKaroUIMX peaabHbIe MPOLECCHI.

@YHKIMY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO IMPONOPLUOHAIBHBIE 3aBUCUMOCTH, HX

rpadukn. Oyskmny = X2,y = x5,y = vVx, ¥ = S *T'paduueckoe perieHre ypaBHEHUN U CUCTEM

ypaBHEHUI*.

9 KJIACC

Yuciia 1 BbIYHCICHUSA

PannonanbHble yncna, *uppalyuoHaNbHbIE YKCIa, KOHEYHbIE U OECKOHEUHbIE JECSTHYHBIE
apoOu. MHOXKECTBO JEHCTBUTEIbHBIX UHCEN; JeHCTBUTENbHBIE 4YHCIa Kak OeCKOHEYHbIe
JecsITUUHble 1poOu. B3auMHO OJHO3HAUYHOE COOTBETCTBHE MEXK/Yy MHOKECTBOM JEHCTBUTEIBHBIX
4yucesl U KOOPAUHATHOU MPSAMON.

CpaBHeHuE [I€HCTBUTENBHBIX 4YHCEN, apU(pMEeTHUYeCKHe AEUCTBHUS C JAEWCTBUTEIbHBIMU
qucnaMmu®.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUTUTEILHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUpE.

[TpubnuxEHHOE 3HAYEHHME BEJIMYMHBI, TOYHOCTh MpUOMKeHHs. OKpyriieHHe dYHCell.
[Ipuknaka u OLEHKa Pe3yJIbTaTOB BHIYMCICHUN.

YpaBHeHUs! M HEpABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCA K JIMHEWUHBIM.

KBanpatHoe ypaBHeHMe. Penienne ypaBHeHUH, CBOIAIIMXCS K KBaJpaTHbIM. bukBanpaTHoe
ypaBHeHue. *TIpumepsl pelieHus ypaBHEHUW TPETbed W YEeTBEPTOM CTEMEHEH pasiioKeHHWeM Ha
MHOXKUTENTH™.

Pemenne npo6HO-palilOHAIbHBIX YpPaBHEHUH.

Perrenne TeKCTOBBIX 3a/1au alreOpanyeckuM METOOM.

VYpaBHeHHe Cc AByMs INepeMeHHbIMU M ero rpaduk. PemieHue cuctem ABYX JIMHEWHBIX
YpPaBHEHUN C JABYMs IepeMEHHbIMU. PellleHne CcucTteM [BYX YpaBHEHUMN, OJHO U3 KOTOPBIX
JUHEHoe, a Apyroe — BTOpOM cTeneHH. ['paduueckas MHTepHpeTanusi CUCTEMbl YpaBHEHUU ¢
JBYMS IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIiocoO0M.



YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JHMHEHHBIX HEPABEHCTB C OJIHOW TepeMeHHOW. PemieHue cucrteM JIMHEWHBIX
HEpaBEHCTB C OJHOW mepeMmeHHoOW. KBanmparHeie HepaBeHcTBa. ['paduueckas mHTEpmHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUUHA

KBanparnunass ¢yukuus, e€ rpapuk u cpoiictBa. [lapabona, KoopAMHATHI BEPUIMHBI
napaboJibl, 0Ch CHMMETPHUU MapadOIIbL.

I'paduku byHKIHIL: y = kx, y = kx + b, y = X5,
y = Vx,y = Snnx CBOMCTBA.

Yucii0BbIe NMOCJI€10BATEIBHOCTH U IPOrPeCcCHH

[TonsiTE YMCIIOBOM NOCIENOBATEIIBHOCTH. 3aJaHME I0CIEN0BATEIbHOCTH PEKYPPEHTHOU
dbopmyoit u popmyoii N-ro 4ieHa.

Apudmerndeckas u reomerpuueckas nporpeccud. ®opmyisl N-ro uieHa apupmMeTuyecKon
Y TEOMETPUYECKOM IIPOrPECCUM, CYMMBI IIEPBBIX N YIICHOB.

*MN300paxkeHne wWieHOB apU(PMETHUECKOM U TIeOMEeTpUYECKOil Iporpeccuii TOYKaMH Ha
KOOpPJAMHATHOM IIOCKOCTH. JINHENHBIN U SKCIOHEHLUAIbHBIN pocT. CI10KHBIE IPOLEHTHI ™.

IIJTAHMPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI OCBOEHUS ®EJIEPAJILHON PABOYEN
[TPOI'PAMMBI KYPCA «AJITEBPA»

OcBoceHme yaeOHOTO Kypca «Anredpa» Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs JOJKHO
o0ecreynBaTh JOCTHKEHHE CIICAYIONIMX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

7 KJIACC

Yuciia 4 BbIYHCICHUA

BreImonHATh, coyeras yCTHbIE W THCbMEHHBbIE NPUEMBI, apu(METHUECKUE ACUCTBUS C
palMOHAIbHBIMU YU CIIAMHU.

HaxonuTe 3HaueHHs YHUCIIOBBIX BBIPAXEHHUM; NPUMEHATh PAa3HOOOpa3HblE CIOCOOBI U
pUEMBI BHIYMCIIEHUS 3HAUEHUH APOOHBIX BBIPAXKEHUH, COJEPIKAIINX OOBIKHOBEHHBIE U JIECSITUYHBIE
pooH.

[TepexomuTh OT 01HOM (OPMBI 3aMUCH YKCeN K APYroi (mpeoOpa3oBbIBaTh IECATHUHYIO IpOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUUHYIO JipoOb). CpaBHUBATh U YNOPSAJOYUBATH
paloHaIbHbIE YHCTIA.

OxpyrysTh uucna.

BbINoNHATE NMPUKKUIKY U OLEHKY pe3yibTaTa BBIYMCIEHUMN, OLIEHKY 3HAUEHUN YHUCIIOBBIX
BBIPAKCHUM.

BoInonHATh NEHCTBUS CO CTEMEHSMH C HaTypalbHBIMU IIOKa3aTeasiMu (C OMOpoH Ha
CIPaBOYHYIO UH(POPMALIUIO).

[TpyMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHHE HA MHOYKUTENH HaTypaJIbHBIX YHCEIL.

Pemate mnpocrelinMe NpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBS3aHHBIE C OTHOLICHUEM
BEJIMYMH, MMPONOPLHOHATIBHOCTBIO BEJIIMYMH, NPOLIEHTAMU; UHTEPIPETUPOBATh PE3YNIbTAThl PEILICHUS
3a1a4 ¢ y4€TOM OTpaHMYEHUH, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTpUBAEMbIX OOBEKTOB.

AuiredpanyecKkue BbIpasKeHUs1

OpueHTHpOBAaThCA B TOHATHAX M ONEpUPOBaTH Ha 0a30BOM ypOBHE airedpanydeckoit
TEPMUHOJIOTUEN U CUMBOJIMKOM.

Haxoaute 3HaueHnst OyKBEHHBIX BBIPRKEHUH MTPH 3aJaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoimonHATe mpeobpazoBaHus LEI0r0 BBHIPAKEHUS B MHOTOWIEH MPHUBEICHHUEM IOJI00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BbINOMHATP YMHOXKEHHE OJHOYIEHAa Ha MHOIOWIEH W MHOTOYlIeHa Ha MHOTOYIEH,
OpUMEHATh (OpMyJbl KBajpaTa CyMMbl W KBajJpaTa pPa3HOCTH (C OMOpPOHl Ha CIPaBOYHYIO
nH(pOpMaIHIO).



OcCylecTBISATh pa3loKEHUE MHOTOUIEHOB HAa MHOXKHUTEIM C IIOMOIIBI0 BBIHECEHMsS 3a
CKOOKM OOIIIEr0 MHOXHTENS, TPYNIUPOBKHU CllaraéMbIX, NpUMEHEHHUs (GopMyad COKPAIIEHHOTO
YMHO>KEHHUS (C OTIOPOii Ha CIPaBOYHYIO HHPOPMALIUIO).

[IpumensTb mpeoOpa3oBaHUs MHOTOWICHOB JUISL PEIICHUs Pa3WYHbIX 3a]ad U3
MaTEMaTHKH, CMEXKHBIX IIPEIMETOB, U3 PEAIbHOM MPAKTUKH.

Hcnonp30BaTh CBOICTBa CTENEHEH C HATYpaJbHBIMU IOKa3aTeIsiMU JJisi IpeoOpazoBaHus
BBIpXEHUH (C OMOPOI Ha CIIPABOYHYIO HH(POPMAITHUIO).

YpaBHeHus1 1 HEPABEHCTBA

Pemate nuHEliHBIE ypaBHEHHS C OJHOM NEPEMEHHOM, NMPUMEHSSA IpaBWIA NEPEXOHA OT
HCXOJIHOTO YPABHEHUS K paBHOCUIILHOMY eMy. IIpoBepsTh, SBISETCS JIM YUCIO KOPHEM YPAaBHEHUS.

Hmetsb npeacTaBieHne o rpaduueckux METoJax MpH PEUICHUH JTUHEWHBIX YpaBHEHHH U X
CUCTEM.

[Toabuparb mpuUMephI Map YHUCeN, SBISIOMUXCS PEHICHUEM JTUHEWHOTO ypaBHEHHUS C JIBYMS
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IIJIOCKOCTH TpauK JUHEWHOTO ypaBHEHHS C JIByMSd
MIEPEMEHHBIMH; MOJIb3YSICh TPaQUKOM, IPUBOIUTE MPUMEPHI PELICHUS YPaBHEHUSI.

Pemate cucreMbl OBYX JIMHEMHBIX YpaBHEHUH C JIByMS IEPEMEHHBIMHM, B TOM 4YHUCIIE
rpaduyecku (¢ OMOpoii Ha ANTOPUTM YUeOHBIX JEHCTBUIN).

CocraBisTh (IOCI€ COBMECTHOIO aHANW3a) M pellaTh JUHEHHOE YpaBHEHHE WIM CUCTEMY
JIMHEWHBIX YPaBHEHUH IO YCIOBHUIO 3a/layd, MUHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y IIOJIyYEHHBIN pe3yibTarT.

Koopannartel 1 rpadpuxn. @yHkuun

N300paxaTb Ha KOOpPAMHATHOM NpPSIMOM  TOYKHU, COOTBETCTBYIOIIME  3aJaHHBIM
KOOpAMHATaM, JIyud, OTPE3KHU, HWHTEpPBaJbl, 3alMChIBaTh YHUCIOBBIE IPOMEXKYTKH Ha
anreOpanveckoMm si3bIKE.

OTrMeuaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOPAMHATAM; CTPOUTh
rpaduku muHeHHbIX QyHKIUi. CTpouth rpaduk Gynkuuu y = KX + b.

OnuceiBaTh € MOMOIIBIO (YHKIMA H3BECTHBIE 3aBUCHMOCTH MEXIY BelIMYMHAMH (1O
QITOPUTMY Y4YEOHBIX JIEHCTBUI): CKOPOCTb, BPEMsI, PACCTOSIHME; II€HA, KOJUYECTBO, CTOUMOCTb;
MIPOU3BOIUTENILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHne QyHKIIUU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii crnoco® NpeACTaBICHUS M aHailu3a HMH(GOpMAlMM; U3BJIEKATh U
MHTEPIPETUPOBATH MHPOPMALIMIO U3 TPapUKOB PeaIbHBIX MPOIIECCOB U 3aBUCUMOCTEN.

8 KJIACC

Yucaa 1 BbIYMCTIEHUS

Hcrnonp30BaTh HavyallbHBIE TMPEICTABICHUS O MHOXECTBE JIEUCTBUTEIBHBIX YHUCET IS
CpPaBHEHHUS, OKPYIJICHHs W BBIYMCICHHUH; W300pakaTh JEeWCTBUTENbHBIE 4YHCIA TOYKAMH Ha
KOOPIMHATHON IIPSIMOIA.

[TpumeHsTh MOHATHE apU(DMETHIECKOTO KBAAPATHOTO KOPHS; HAXOIUTh KBapaTHBIE KOPHHU,
WCTIONB3Yysl TPU HEOOXOJUMOCTH KAJBKYJISATOP; BBIMOJIHATH MPOCTEHIINE TpeoOpa3oBaHUS
BBIPAXXEHM, COAEPKALUX KBaIpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJBIIMX W MajbIX YHCEN C TOMOIIBIO JECITHYHBIX JpolOer u
creneHen yuciua 10.

AuredpanyecKkue BbIpasKeHUs

[IpuMeHsSTh TOHSTHE CTEMEHW C IeNbIM [OKa3aTeJeM, BBIMOIHAThE MPeoOpa3oBaHuUs
BBIPDOKCHHM, COJIEpXKAIINX CTENEHH C IEeNBIM IoKa3aTeiaeM (C HCIOJb30BaHUEM CIPABOYHOU
uHpOpMaLIUN).

BEITIOTHATE HECTIOXKHBIE TOXKJIECTBEHHBIE MPE0Opa30BaHMUsl PallMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ACUCTBUI HAJ MHOTOYJIEHAMH U aNreOpandecKuMu APOOSIMH.

PackmanpiBaTh KBaapaTHBIA TPEXUIICH HA MHOKUTEIH.



[TpumeHsTH TpeoOpa3oBaHus BHIPAKECHUN IS PEIICHHUS PA3IMYHbIX 33/1a4 U3 MaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

YpaBHeHUs M HEpaBEHCTBA

Pemiate nHeiHbIe, KBapaTHbIE ypaBHEHUS (C MCIIOJIB30BaHUEM CIPAaBOYHON MH(pOpMALIKN)
U palMOHAJIbHBIE YpPAaBHEHMS, CBOJAIIMECS K HHMM, CHUCTEMbl JBYX YpPaBHEHMHM C JBYyMs
IIEPEMEHHBIMH.

[IpoBOaNTE IIPOCTEHIINE UCCIIEOBAHUS YPAaBHEHUN M CUCTEM YPaBHEHHH, B TOM YHCIIE C
IIPUMEHEHHEM IpaduuecKuX MpeAcTaBlIeHUl (YCTaHaBIMBAaTh, UMEET JIM YPAaBHEHUE WIN CUCTEMA
YpaBHEHHH PELICHHS, €CITH UMEET, TO CKOJIBKO, U TIP.) C OMOPON Ha aJrOPUTM y4EOHBIX AEHCTBUIMA.

[Tepexoaute OT ciOBeCHOH (HOPMYIMPOBKM 3agaud K €€ anredpauyeckod MOAEIH ¢
IIOMOILIBIO COCTABJICHHS YPABHEHUS UM CUCTEMBl YPAaBHEHUM, UHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4 IIOJy4YEHHBIA PE3YyIIbTaT.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JUISl CPABHEHMs, OLEHKM; pEIIaTh JUHEHHBIE
HEpaBEHCTBA C OJHOM IEpPEeMEHHON W MX CHUCTEMbI, JaBaTh TI'paQHUUECKyl0 WIIIOCTPALHIO
MHOXECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

OnepupoBatb Ha 0a30BOM YypoBHE (YHKIMOHAJIbHBIE IOHATUS M S3bIK (TEPMMHBI,
CHUMBOJIMYECKHE O0003HAueHMs); OINpeNeNaTh 3HaueHHe (YHKIMM IO 3HAYEHUIO apryMeHTa;
OTIpeNIeNATh CBOWCTBA (PyHKIUH 110 €€ TpaduKy.

. K
Ctpouts rpaduKé 3meMeHTapHBIX (GYHKIMHA Bama , Y = X5, ¥y = X5, Yy = vx , Y= po

OIKCHIBATH CBOWCTBA YHUCIIOBOM (PyHKIMH 110 e€ rpaduky (Ipu HEOOXOIUMOCTH C HAIIPABIISIONICH
MOMOIIIBIO).

9 KJIACC

Yuciia 1 BBIYMCICHUSA

CpaBHUBATH U YIOPAJOYNBATH PALIMOHAIBHBIE U HPPALMOHAJIBHBIE YUCIIA.

BoinonuaATe apudpmeTHueckue AEHCTBUS C PAllMOHAIBHBIMHU YMCIAaMH, COYeTas YCTHbIE U
IIMCBbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUUCIICHUS C UPPALMOHAIBHBIMU YU CIAMHU.

Haxoautes 3HaueHUs CTENEHEH C LEIbIMM ITOKA3aTeIsIMU M KOPHEW; BBIYUCIIATh 3HAYECHUS
YHCIJIOBBIX BBIPA)KEHUH.

OkpyrisTh JEHCTBUTENbHBIE YMCIA, BBINOIHATH MPUKUAKY pE3yJbTaTa BbIYHUCICHUM,
OLIEHKY YHCJIOBBIX BBIPAKEHUM.

YpaBHeHHUsI M HEpaABEHCTBA

Pemate MHEHbIE U KBaJpaTHBIE YPABHEHUS, YPABHEHUS, CBOIALIMECS K HUM, IPOCTEHIIINE
IpoOHO-pallMOHATIbHBIE YPABHEHUSI.

Pemare npocteiiine cucTeMbl BYX JIMHEWHBIX YpPaBHEHUH C JBYyMs INEPEMEHHBIMH U
CUCTEMBI JBYX YpaBHEHHUH, B KOTOPBIX OJHO ypaBHEHHUE HE SIBJISETCS JIMHEHHBIM (10 BU3YaJlbHOMN
orope).

Pemate mnpocTteiiiine TEKCTOBBIE 3aJaud aareOpanyeckuM CIOCOOOM €  IMOMOIIBIO
COCTaBJICHUS YPABHEHMSI MJIM CUCTEMBI IByX YPaBHEHMH € ABYMsI IEPEMEHHBIMH.

[IpoBONTE IPOCTEHIINE UCCIEIOBAHNS YPAaBHEHUN M CHUCTEM YPaBHEHHH, B TOM YHCIIE C
NpUMEHEHHEM IpauuecKuX MpeacTaBiIeHul (yCTaHaBIMBAaTh, UMEET JIM YPaBHEHUE WIN CHUCTEMA
YpaBHEHUH pellieHusl, €ClIu UMEET, TO CKOJIbKO, U TIp.).

Pemate nuHeliHbIE HeEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; W300pakaTh peEIICHUE
HEPABEHCTB HA YUCJIOBOW MPSAMOM, 3aIMCBIBATh PEIEHUE C TOMOLIBI0 CHMBOJIOB.

Pemats cuctemsbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUYAIOLINE KBAJApaTHOE
HEpaBEHCTBO; M300pa)kaTh pEIIeHHE CHUCTEMbl HEPaBEHCTB HAa YKCIOBOW MPSAMOI, 3amuChIBAaTh
peLIeHre C IIOMOLIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MIPY PELICHUH PAa3JIMYHBIX 3a/1a4.

DOyHKIUHA

Pacno3naBaTh QyHKIIMM M3y4yeHHBIX BUIOB. [I0Ka3bIBaTh CXeMaTHYECKH PacIOIOKEHUE Ha



KOOPJAMHATHOM TTOCKOCTH rpadukoB GyHkIwid Buga: Y = kX, y =kx + b, ,y = ax? + bx +c, y = X, y
k . . "
= VJx, ¥ = ~ B 3aBUCHMOCTH OT 3HAYEHHH K02(DPHUITMEHTOB; OMUCHIBATH CBOMCTBA () YHKIIHA.

Crtpouts M M300pakaTh CXeMaTHYECKH TpaduKy KBagpaTHYHBIX (QYHKIHH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX TpaduKaMm.

PacriosnaBath KBaspaTnuHyo GyHKIHIO 1O GOpPMYJIe, IPUBOANUTH MPUMEPHI KBAIPATUIHBIX
(GyHKUIMN U3 peallbHOM KU3HH, (PU3UKH, TEOMETPUH.

YuciioBble MOCI€10BATETLHOCTH U MPOTPeCcCHH

Pacno3naBare apuMeTHUECKyI0 M T€OMETPHUYECKYIO MPOTPECCHH TPHU PA3HBIX CIIOCOOaxX
3a7aHusl.

BbINONHATE BBIYUCICHHUA C HCHOJIB30BaHMEM (GOpMYNI N-ro ujieHa apudMeTHuecKo u
reOMETPUYECKON MPOrPECcCHii, CyMMBI ITEPBBIX N 4iIeHOB (C OMOpPOi Ha CIIPaBOYHYIO HH(OPMAIHNIO).

Pemate 3agaum, cBA3aHHBIE C YHCIOBBIMH MOCIEIOBATEIBHOCTSIMH, B TOM YHUCIIE 337a4l U3
pEaIbHOM KU3HU (C HCIOIB30BaHUEM KaJIbKYJIATOpa, U(PPOBBIX TEXHOJIOTHN).

PABOYAS TIPOT'PAMMA YYEBHOTI'O KYPCA «'EOMETPHS». 7-9 KJTACCBHI
Hean n3yvyenust yaeGHOro Kypca

O6mue uenu uzydenus ydebnoro kypca «l'eomerpusi» npencrasinensl B [IOOIT OOO. Ouu
3aKJIIOYAIOTCS, TIPEXK/IE BCETO B TOM, YTO Ha YPOKaX reOMETpUM OOYYaIOIUUCA YUYUTCS MIPOBOIUTD
JIOKa3aTeNIbHBIE PACCYXACHUS, CTPOUTHh JIOTUYECKHE YMO3AKIIOYEHHUS, JOKa3bIBaThb HCTHUHHBIE
YTBEPKICHHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJAUTH PACCYKIEHUS «OT MPOTUBHOTOY,
OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (POpMYIHpOBaTH OOpaTHBIE YTBEpKAeHUI. B 00yueHnn ymeHuro
paccykJiaTb COCTOUT BaKHOE BOCIUTATEIHHOE 3HAUCHUE U3YUCHHS T€OMETPHH, IPUCYIIIEe UMEHHO
OTEYECTBEHHOI MaTEMaTHYECKOH IIKOJIE.

BTopoii nenbio u3ydeHus TeOMETPHUH SIBIISICTCSl UCIOJb30BaHUE €€ KaK MHCTPYMEHTA IMpHU
pEelICHUU KaK MaTeMaTUYECKUX, TaK U MPAKTHYECKUX 3a7ad, BCTPEUYAIOIIUXCS B PEATbHOU JKU3HHU.
DTOMY COOTBETCTBYET BTOpasi, BBIUMCIUTEIbHAS JIMHHUS B WM3yYEHWU T€OMETpUHU B mikoje. [[is
TOTO0  YYUTENI0 pPEKOMEHIyeTcs MOoI0MpaTh 3aJaud  [PAKTUYECKOrOo  Xapakrepa s
paccMaTpuBaeMbIX TEM, YYUTh OOYYAIOIIUXCS CTPOUTh MAaTeMAaTHYECKHE MOJEIH PEAbHBIX
KU3HEHHBIX CHUTYyallMil, TPOBOJUTH BBIYMCICHHS U OLIEHUBATh aJIEKBaTHOCTh IOJYYEHHOIO
pesynbTata. KpaitHe BakHO TOAYEPKUBATH CBSA3M TEOMETPUU C JIPYTUMU TpPEAMETaMH,
MOTHBHUPOBATH UCIOJIB30BATh OMPEIEICHHUS TEOMETPUUECKUX (HUTYP U MOHATHHA, 1eMOHCTPUPOBATH
MIPUMEHEHUE MOTYyYEeHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTU CBSI3U HanboJiee SpKO BUIHBI B TEMaxX
«Bektopel», «TpuronHomerpuueckue cooTHoOIIeHUs», «Merox koopauHat» U «Teopema
[Tudaropax.

MecTo yuefHOro Kypca B y4eGHOM MIaHe

CornacHo yueOHOMY maHy B 7-9 kimaccax usydaercss ydeOHBIH Kypc «I'eomerpusi»,
KOTOPBIN BKJIIOYAET CIIeIyIOIMEe OCHOBHBIE pa3zielibl cojiepxkanus: «I eomerpuueckre Gpurypsr 1 ux
CBOHCTBa», «lI3MepeHne TreOMETpUYECKUX BEIMUYMH», a TaKke «/lekapToBBl -KOOpAMHATHI Ha
IUIOCKOCTUY, «BekTopbl», «JIBrxkeHus miockoctn» u «IIpeodbpazoBanus nogjoous».

VY4eOHbIH MJIaH MpeaycMaTpUBaeT U3yYeHHE TeOMETPUU Ha 0a30BOM YPOBHE, UCXOJIS U3 HE
MeHee 68 yueOHBIX YacoB B y4eOHOM T'0/1y, BCETro 3a TpH rojia ooyueHus: — He meHee 204 yacos.

COAEPXAHUE YVYEBHOI'O KYPCA «'EOMETPUS» (I10 TOJAM OBYYEHUA)
7 KIIACC

HauanbHbpie moHsTHs reomerpuu. Touka, mpsiMasi, OTpe30K, Jiyd. Yroia. Bunbel yrios.
Beprukanbable 1 cMexHBbIe YIibl. buccekrpuca yrina. Jlomanas, MHoroyrossHuk. [lapannensHocts
U EPIEHIUKYISIPHOCTD IPSIMbIX.



*Cummerpuunsie  Gurypsl. OCHOBHbIE CBOIMCTBA OCEBOH cuMMmerpuu*. IIpumeps
CUMMETPHUH B OKPYKAIOILIEM MUDE.

*OCHOBHBIE ITIOCTPOEHMSI C TOMOLIBIO IUPKYJISA U JIMHEHKN ™.

Tpeyronbauk. BeicoTra, MeamaHa, OWCCEKTpHica, WX CBOWCTBA. PaBHOOEApEHHBIH U
PaBHOCTOPOHHMI TPEYroJbHUKU. HepaBeHCTBO TPEYTrOJIbHUKA.

CpoiicTBa W TNpU3HAKW pPaBHOOEAPEHHOro TpeyronbHuka. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpPHU3HAKU MapajuleNbHbIX NpsMbIX. CymMma yrioB TpeyrojibHuKa. BHemnwne
YTJIbl TPEYTOJIbHUKA.

[TpsimoyronbHbIll  TpeyroJbHUK. CBOMCTBO MENHMAHBI MNPSMOYIOJIBHOIO TPEYrOJbHUKA,
poBeACHHOW K  runoreHyse. [Ipu3Hakum paBeHCTBA  INPSMOYTOJIBHBIX  TPEYTrOJIbHUKOB.
[IpsAMOYTOJIBHEIM TPEYTOJILHHUK ¢ yrioM B 30°,

HepaBencTBa B reoMeTpuu: *HEpaBEHCTBO TPEYroJIbHUKA™, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o 0oJbIleM yrie U 6osbleil cTopoHe TpeyronbHUKa. [leprnenankynsap u HakIoOHHasl.

*T'eomerpuueckoe MecTOo TOYEK.* buccekTpuca yria M CEpelMHHBIM NEPHEHAMKYISAp K
OTpE3KY KaK F€eOMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XopAa M JuaMeTp, HUX CBOMCTBa. B3auMHoe pacroyioxeHue
OKpPY>KHOCTH U InpsiMoii. KacaTenbHas U cexymas K OKpy:KHOCTH. OKpYKHOCTb, BIIUCAHHAs B yTOJL.
BrnincanHas u onrcaHHas OKpYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero mnpu3Haku U cBoiicTBa. YacTHble ciydau
napajuiesorpaMmMoB (IpsIMOYTOJIbHUK, POMO, KBajapaT), MX MNpPU3HAKU U CBOicTBa. Tparenus,
paBHOOOKas Tparenus, e€ CBOMCTBa U Npu3Haku. [IpsiMoyroyibHas Tpaneuus.

*Meton ynBoeHust Mmeauansbl. LleHTpanbHas cuMMeETpusi.

Teopema @aneca u TeopeMa O NPONOPIUOHATBHBIX OTpe3kax. CpenHue JHUHUU
TpeyrojbHUKa U Tpanenuu. L{eHTp Macc TpeyroyibHUKa.

[Tonobue TpeyroabHUKOB, K0dpduiueHT nogodus. [lpusnaku nogoOus TPeyroabHUKOB™.
[Ipumenenue mo1o0Ust P peLIEHUH TPAKTUUECKUX 3a/1au.

CaoiicTBa momaaei reomerpudeckux ¢uryp. dopmynbl Ui TUIOMIAAA TPEYrOJIbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOMIAACH MOI00HBIX UTyp.

Brrancnenue miuomaaei TpeyroabHIKOB M MHOTOYTOJILHUKOB Ha KJIeTuaTol Oymare.

Teopema [Iudaropa. Ilpumenenue Teopems! [ludaropa npu pemeHnn npakTHYECKUX 3ajad.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro YyIJla MpsIMOYTOJIBHOIO TpeyrojapHuka. (OCHOBHOE
TPUTOHOMETPHUIECKOE TOXKAECTBO. TpuroHomerpudeckue Gynakiuu yriaos B 30°, 45° u 60°.

BnucanHble U LEHTpaibHBIE YIJIBI, YroJl MEXIY KacaTelbHOM M XOpIoil. YTJIbl MEXIy
XOpAaMH U CeKyLIMMH. BrimcaHHble U OonMCcaHHbIE YETHIPEXYroJbHUKHU. B3auMHOe pacnosioxxeHue
IBYX OKpyxHocTel. Kacanue okpyxHocTei. OOuiye kacaTelbHbIe K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TanreHc yriaoB ot 0° mo 180°. OcCHOBHOE TPHUTOHOMETPUYECKOE
TOXecTBO. POPMYIIbI IPUBEICHUS.

Pemenne tpeyronpHMKOB. Teopema KOCHHYCOB M TeopemMa CHHYcOB. Pemienue
MPAKTUYECKHX 3a/1a4 C UCII0JIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

*TIpeoOpa3zoBanue noaoous. [logo6ue cOOTBETCTBEHHBIX AIEMEHTOB.

Teopema 0 TpOHU3BEIEHUN OTPE3KOB XOP, TEOPEMBI O MPOU3BEAECHUN OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpaTe KacaTelbHOW™.

3
BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He)laror
CaMOCTOATEJILHO OIPCALCIIACT 00BeEM n3y4aeMoro mMmarepualia.



Bekrtop, mnmHa (MOAynb) BEKTOpa, COHAIIPABJIEHHBIE BEKTOPbI, IPOTHUBOIOJIOKHO
HaIlpaBJICHHbBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEPALMH Haj
BEKTOpaMHU. PasnolkeHue BeKTOpa II0 IBYM HEKOJUIMHEapHbIM BekTopaM. KoopaunHarsl BekTOpa.
CkansipHO€ MPOU3BEICHNE BEKTOPOB, IPUMEHEHUE JJI1 HAXO0KIECHUS IJIUH U YIJIOB.

JlexapToBbl KOOpAMHATBl Ha IUIOCKOCTH. *YpaBHEHHS NPSIMOH™ U OKPY)KHOCTH B
KOOpJAMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSAMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJBHUKH. JlJIMHA OKpYXHOCTU. ['pajnycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JUTUH AYT OKpyx)HocTell. [omanp kpyra, ceKTopa, CerMeHTa.

* JIBM>KeHUS TUIOCKOCTH ¥ BHYTPEHHUE CUMMETpUU (Uryp (31eMeHTapHbIe IPECTABICHNUS).
[TapannensHbrit nepenoc. [ToBopot™.

IIJITAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI OCBOEHUS ®EJIEPAJILHON PABOYEN
ITPOI'PAMMBI KYPCA «I'EOMETPUS» (ITO TOJAM OBYYEHN)

OcBoenne yuebHOrOo Kypca «l'eomerpusi» Ha ypOBHE OCHOBHOTO OOIIEro oOpazoBaHUs
JOJDKHO 00€CeYrBaTh JOCTIKCHUE CIICAYIOMINX MPEAMETHBIX 00pa30BaTeIbHbIX PE3yIbTaTOB:

7 KJIACC

PacriozHaBaTh M3ydeHHblE TeOMETpUYECKHE (UTYphl, ONpEAeNsATh HUX B3aUMHOE
pacrioyio’keHue, n300pakaTb reoMeTpHUecKUe (PUIypbl; BHIIOIHATh YEPTEKHU 110 YCIOBHIO 3a/lauH.
W3mepsATh NMHENHbIE U YIJIOBbIE BEIMUYMHBL. PeliaTh 3ajauM Ha BBIYMCIIEHUE JUIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jenate rpyOyr0 OLIEHKY JMHEMHBIX U YIJIOBBIX BEJIIMYMH MPEAMETOB B PEAbHOM JKH3HH,
pa3MepoB MPUPOJHBIX 00BEKTOB. PaznuuaTh pasMepsl ’TUX 0OBEKTOB 110 MOPSAIKY BETUYUHBI.

Ctpouth 4YepTeKM K NeOMETPUYECKUM 3ajJadyaM (C HCIOJIb30BAaHUEM CMBICIOBOW OIOPBI:
HaBOJAIIKE BOIIPOCHI U/WIIM allrOpUTMa YUeOHbIX ACHCTBUI).

Ilonb30BaTbcs NPU3HAKAMU PABEHCTBA TPEYIOJBHUKOB, HCIOJIB30BATh IIPU3HAKU U
CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PEIICHUH 3a/1a4.

IIpoBOINTH TOKA3aTEIBCTBA HECIOKHBIX TEOMETPUYECKUX TEOPEM.

[Tonp30BaTbcsd NpPU3HAKAMU PABEHCTBA INPSIMOYTOJIBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MeANaHbl, NPOBEAEHHOM K THUIOTEHY3€ MPSIMOYIOJIbHOIO TPEYroJbHUKA, B  pEIICHUU
reOMETPHUECKUX 33/1a4 (C UCTIOIb30BAHUEM 3pUTENLHON HATISATHOCTH U/WIHN BepOAIbHOM OMOPBI).

OnpenensaTb NapauieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00Opa3yeT ¢ HUMHU
cexymas. OnpenensaTs MapajuieNbHOCTh NPSAMBIX C NOMOIIBK) PAaBEHCTBA PACCTOSHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroil MpsIMOM.

Pemmarp 3a1aun Ha kieT4aroit Oymare.

[IpoBOAMTHL BBIYMCIEHUS M HAXOIUTh YHCIOBbIE M OYyKBEHHbIE 3HAYEHHUS YIJIOB B
TFEOMETPUUYECKUX 33Ja4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTIOYTOJBHUKOB,
CBOMCTB yIJI0B, 00pa30BaHHBIX MPU NEPECEUCHNUU ABYX MapajlieNbHbIX MPSAMBIX cekyilei. PemaTth
IIPAKTUYECKHE 3a/1a4l Ha HAXO0XKIECHUE YTJIOB.

HMeTs npencTaBiaeHue O MOHATHE FEOMETPUYECKOIO0 MECTA TOYEK.

@opMyIUpOBaTh ONPEACIEHUS OKPYKHOCTH M Kpyra, XOpAbl M JHWaMeTpa OKPYXHOCTH,
MIOJIb30BAThCA UX CBOMCTBAMH. ¥ METh IPUMEHATH 3TH CBOWCTBA IIPU PEIICHHUH 3a4a4.

OpueHTHpOBaTbCS B MOHATUAX: ONMCAHHAs OKOJO TPEYroJbHUKA OKPY)KHOCTb, LEHTP
OMHCAaHHOM OKpykHOCTHU. OmnepupoBaTh Ha 0a30BOM YpOBHE (pakTamMH O TOM, YTO OUCCEKTPUCHI
YIJI0B TPEYroJIbHUKA NIEPECEKAIOTCSI B OAHON TOYKE, U O TOM, YTO CEPENMHHBIE NEPIEHIUKYIISAPBI K
CTOPOHAM TPEYTrOJbHHUKA NIEPECEKAIOTCS B OJTHOM TOUKE.

OpueHTHpOBAaThCS B MOHATUSAX U ONEpUpOBaTh Ha 0a30BOM ypOBHE: KacaTelbHas K
OKPYKHOCTH, T€OpeMa O IMEPHEHAUKYISPHOCTH KacaTelIbHOW M pajnyca, MPOBEAEHHOTO K TOYKE
KacaHUsl.

HmeTs mpeacTaBieHUE O MPOCTEHIINX T'€OMETPUUYECKHX HEPaBEHCTBAX, UX MPAKTUYECKOM



CMBICIIE.
[IpoBOAUTH OCHOBHBIE T€OMETPUUECKHE MTOCTPOCHHS C TOMOIIBIO0 HUPKYJIS U JINHEHKH.

8 KJIACC

PacriozHaBaTh OCHOBHBIE BMJIbI YETHIPEXYIOJBHUKOB, HX JJIEMEHTHI, I0Jb30BaThCI HX
CBOMCTBAMH IIPH PEIICHUH F€OMETPHUYECKUX 3a7ad.

OpueHTHpOBaThCS B IIOHATUU — TOUKU NIEPECEUEHMSI ME/IMaH TPEYTroJIbHUKA (LIEHTpa Macc) B
pEIlIeHNN 3aau.

Bnagers moHsTMEM cpenHEN JMHHUM TPEYroJIbHUKAa U Tpaleluu, MPUMEHATh UX CBOWCTBA
IIPY PELIEHUM MPOCTEHIINX reOMeTpuYecKux 3anad. MiMers npexncrasieHue o teopeme Paneca n
TEOpeMe O NPONOPLUOHAIBHBIX OTpe3Kax, NIPUMEHATh MX JJIsl PELIEHUs NPAaKTUYECKUX 3aaay (c
OIIOPOM Ha 3PUTENbHYIO HAIJISIHOCTD).

[TpuMeHATh TpPU3HAKU 1000US TPEYTOJIBHUKOB B PEIICHUU HECIIOKHBIX T€OMETPHUECKUX
3az1ad.

[Tonw3oBatbest Teopemoii [Tudaropa 1i1st pereHust reOMETPUIECKUX U MPAKTUYECKUX 3a/1a4.

Bnanerp NOHATHSAMHM CHHYCa, KOCHMHYCa M TaHIEHCa OCTPOro yria IpsIMOYIOJIbHOIO
TpeyrojabHuka. [lonb3oBaTbcs 3TUMM MOHATUSAMHU JUISL PELIEHUS MPaKTUYECKUX 3aaad (mpu
HE00XO0/AUMOCTH C OIOPOi Ha aJITOPUTM MPaBUIIA).

Boeruucnsate (pa3nuuHbiME crioco6aMu) (C Omopoi Ha CIPaBOYHYO HH(OPMAIIHIO) TUIONIA b
TPEYroJIbHUKA U IUIOIAAX MHOTOYTOJIbHBIX (GUTYp (IOIB3YACh, IJI€ HEOOX0IUMO, KaIbKYIATOPOM).
[IpyMeHsTh OTy4YEeHHbIE YMEHUS B IPAKTUUYECKUX 3a/1a4ax.

Bnanerp NOHATUSAMU BIMCAHHOTO W LEHTPAJIBHOIO YIVIA, MCIONb30BaThb TEOPEMBI O
BIIMCAHHBIX YIjax, yriax MeXay XOpAaMHy (CeKYLUIMMH) U yIile MEXy KacaTelbHON U XOpJoH NpH
pELIEHNN IPOCTEMIINX T€OMETPUUECKUX 3aau.

Brnagerp NoOHATHEM ONUCAHHOIO YETHIPEXYTOJNIbHUKA, NPUMEHATH CBOWCTBA ONUCAHHOIO
YETBIPEXYTOJbHUKA [TPU PEILICHUN IPOCTEMIINX 3a/1a4.

[TpyMeHsTh NOJy4YEHHBIE 3HAHMSI HA MPAKTUKE — CTPOUTHh MAaTEMaTH4YECKHE MOJEIH AJIs
3aJja4 peaJibHOM KHU3HHU U NPOBOAUTH COOTBETCTBYIOIINE BBIYMCICHUS C MIPUMEHEHHEM NOJ00Us U
TPUTOHOMETPHH (I10JIb3YSACH, TJI€ HEOOXOAUMO, KAIBKYISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMU OCTPBIX YTJIOB, HAXOAUTh C MX MOMOIBIO Pa3InYHbIE
AJIEMEHTHl MPSIMOYTOJIBHOIO TpPEYTrOJbHUKA («pElIeHHE MPSMOYTOJbHBIX TPEYrOJbHUKOBY).
HaxoauTs (¢ TOMOIIBIO KAIBKYJIATOPA) JUIMHBI U YTJIbI 711 HETAOJUYHBIX 3HAUCHHH.

[Tonb30BaTbes popmynamMu NMPUBEAEHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUI1 HAaXOXJAEHUS COOTHOUIEHWH MEeX1y TPUTOHOMETPUYECKMMU BEJIMYMHAMHU (C OMOpod Ha
CIIPaBOYHYIO HH(POPMAILIHIO).

Hcnonp30BaTh TEOPEMbl CUHYCOB M KOCHHYCOB JUISl HAXOXJIEHUS Pa3iIMYHBIX JJIEMEHTOB
TPEYrojbHUKa («pEIIeHHE TPEYroJbHUKOB»), TPUMEHATh HUX IMPU PEIIEHUU MPOCTEHIINX
reOMETPUUYECKUX 3aad.

Bragers nonsTusMu npeoOpa3zoBaHUs MOJI00MS, COOTBETCTBEHHBIX 3JIEMEHTOB INMOJAOOHBIX
¢uryp. Ilonb3oBaThCst cBOiCTBaMU 1MOA0OMS MPOU3BOJIBHBIX (DUTYP, YMETh BBIYMUCIATH JJIUHBI U
HaXOJUTh YIJIbl Y MOJOOHBIX (uryp (Imo anroputmy y4deOHbIX nedcTBuil). [IpumeHsTH CcBOMCTBa
no100us B MPAaKTUYECKUX 337a4ax. YMETh IPUBOAUTH IPUMEPHI MOAOOHBIX (PUTYp B OKpY’KarOIIEeM
MHUpE.

[Tonp3oBaTbess TeopeMaMu (IO BH3YalbHOM OMOpE) O MPOU3BENCHUM OTPE3KOB XOpHA, O
MIPOM3BEICHNN OTPE3KOB CEKYIIUX, O KBaJ[paTe KacaTelbHOM.

[Tonp3oBaTbcss BEKTOpaMM, IMOHUMATh HMX TEOMETPUYECKHH U (U3UUECKUH CMBICT,
NPUMEHITh HUX B pELIEHUH TeoMeTpudeckux U (usmueckux 3agad. [IpuMeHsTh ckaispHOe
IIPOU3BEICHNE BEKTOPOB Il HAX0XACHUS JUIMH U YIJIOB.



Ilonb30BaTbcs METOAOM KOOPAMHAT HA INIOCKOCTH, IIPUMEHATh €ro B pELICHUU
TE€OMETPUYECKUX U NMPAKTUYECKUX 3a]1a4.

Biamers MOHATHAMHU INPAaBUIBHOIO MHOTOYI'OJIBHMKA, JUIMHBI OKPYKHOCTH, JJIMHBI JYTH
OKPYKHOCTH U PaJIMaHHOM Mephl YIia, yMeTh BBIYUCIIATH IUIOIIAAb KPYra U ero yactei (c omnopoit
Ha cripaBo4HyI0 HH(popMaruio). [IpuMeHsITh MOTyYeHHbIE YMEHUS B IPAKTHUECKUX 3aadax.

Haxonute ocu (WM LEHTpPbl) CUMMETPUM (QUIYp, NPUMEHATh IBUXKEHUS IIJIOCKOCTH B
IIPOCTEUIINX CIIyYasiX.

[IpuMeHATh NOJy4YCHHBIE 3HAHMS HAa IPAKTUKE — CTPOUTH MATEMAaTUYECKHE MOIEIH AJIs
3aJa4 peasibHOM )XKM3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C MPUMEHEHHEM MOA00HS U
TPUTOHOMETPUUYECKUX (YHKLUH (I10JIB3YSICh, IJI€ HEOOXOMMO, KAJIBKYIATOPOM).

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
7-9 KJIACCBI

esn u3yvenusi yueOHOro Kypca

B coBpemeHHOM LH(POBOM MUpPE BEPOATHOCTh U CTATUCTHKA NMPUOOPETAIOT BCE OOJIBLIYIO
3HaYMMOCTb, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPHIOKEHHH, TaK U MX POJIM B OOpa3OBaHHH.
Kaxaplii uenoBeKk NOCTOSSHHO IIPUHUMAET PELIEHUSI Ha OCHOBE UMEIOLIMXCS Y HEro JaHHBIX. A U1
O00OCHOBAaHHOTO TIPUHATHS PEUICHHWS B YCIOBHAX HEIOCTaTKa WM M30bITKAa HH(DOpMAIUH
HEO0O0X0MMO B TOM 4YHCIE XOpOIIO CGHOPMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE
MbIIUIeHHE. VIMEHHO TI0ATOMY OCTpO BCTalla HEOOXOIMMOCTh C(OPMHPOBATH Y OOyUaAIOIIMXCS, B
ToM uyuciae oOyuwaromuxcst ¢ 3IIP, QyHKIMOHaIBHYIO I'pPaMOTHOCTh, BKJIIOYAIOIIYIO B ceOs B
Ka4yeCTBE HEOTHEMJIEMOM COCTABIISIONIECH YMEHHME BOCHPUHMMATH U KPUTHUYECKH AHAIM3UPOBATH
uHGOpMalMIO, NPEJCTaBICHHYIO B Pa3IMuYHBIX (QOpMax, NMOHMMATh BEPOSTHOCTHBIM XapakTep
MHOI'MX pEaJbHBIX IIPOLECCOB M 3aBUCUMOCTEW, IPOU3BOAMTH IIPOCTEHUINNE BEPOSTHOCTHBIC
pacuérbl. 3HAKOMCTBO ¢ OCHOBHBIMM NPUHIMIIAMHU cOOpa, aHANIM3a M MPEJCTABICHUS JaHHBIX U3
pa3NUYHBIX cdep KU3HU 00LIecCTBa M TOCyJapcTBa MPHOOMAET 00yJaromuXcs K OOIECTBEHHBIM
UHTEpPECaM.

B ctpykrype mporpammbl yueOHOTO Kypca «BeposiTHOCTD M CTaTUCTHKA» OCHOBHOM IIKOJIBI
BBIICTICHBI CIIEYIOIIME COAEp KaTeIbHO-MeToquuecKkue JuHuU: «lIpencraBieHne AaHHBIX U
onucarelbHasi CTaTUCTHKa»; «BeposTHOCTEY»; «2l1eMeHThl KOMOMHATOpUKNY; «BBeaeHne B TeOpHio
rpadoBy.

Copnepxanune nuHuu «llpencraBieHne AaHHBIX M OMNMCATEIbHAs CTATHUCTUKA» CIYKUT
OCHOBOHM Uil (POPMHUPOBAHUS HABBIKOB pabOTHl ¢ MH(OpMaIMei: OT YTEHHUsS U HHTEpIpeTaluu
nH(popMalnu, IpeICTaBICHHON B Ta0IMIIaX, HA AMarpaMMax U rpadukax 10 coopa, npeJcTaBlIeHUs
U aHaJW3a JaHHBIX C MCIOJIb30BAaHUEM CTAaTUCTHYECKUX XAPAKTEPUCTUK CPEIHUX M PacCEUBAHUS.
Paboras ¢ nannbiMu, oOyuwarouguecst ¢ 3IIP yuarcs cuMThIBaTP M MHTEPHIPETUPOBATH JIaHHBIE,
BBIIBUTaTh, apryMEHTHPOBATh M KPUTUKOBATh IPOCTEHIIME THUIIOTE3Bl, PA3MBILULATh HaJ
(akTopaMy, BBI3BIBAIOIIMMHM H3MEHUMBOCTb, U OILIEHMBATh HX BIIMSHHE Ha paccMaTpUBaEeMble
BEJIMYMHBI U ITPOLIECCHI.

WHTYyUTHBHOE  NpEICTaBICHHE O  CIy4alHOM  M3MEHYMBOCTH,  HCCIEIOBaHHUE
3aKOHOMEPHOCTEH M TEHIEHUUN CTAaHOBUTCSA MOTHUBHUPYIOLIEH OCHOBOW Ul HM3YyYEHUS TEOPHUU
BeposiTHOCTEH. bonbioe 3nauenue it odydaromuxcs ¢ 3[1P 31eck uMeroT npakTudeckue 3aaanus,
B YACTHOCTH OIBITHI C KJIACCUYECKUMH BEPOSITHOCTHBIMUA MOJIEIISIMH.

[ToHsiTie BEPOATHOCTH BBOJUTCS Kak Mepa MpaBaomnoaoOus ciydaiHoro cooOwitus. Ilpu
u3yuyeHun Kypca oOydaronecs c¢ 3IIP 3HakoMATCS € MPOCTEHIIMMHM METOJaMHU BBIYHCICHUS
BEPOSITHOCTEN B CIy4YaWHBIX SKCIEPUMEHTAX C PABHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMM HCXOJAMH,
BEPOSITHOCTHBIMH 3aKOHAMH, MO3BOJISIOLUIMMHU CTaBUTh M pelIaTh Oosiee CIIOKHBIE 3a7auu. B xypc
BXOJAT HaYaJIbHbIE MPEJICTABICHNS O CIIy4allHbIX BEIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

Taxke B paMKax 3TOro Kypca OCYLIECTBISeTcs 3HAKOMCTBO oOyuwarommuxcs c¢ 3IIP c
MHOXXECTBAMH M OCHOBHBIMH OIE€pallUsIMA HaJ MHOXXECTBAMH, pPAaCcCMaTPUBAIOTCS IMPUMEPHI



NPUMCHCHUSA JId PCUICHUA 3ada4, a TaKKC HCIIOJIb30BAHUA B APYIrUX MATCMATUUYCCKUX KypCaxX U
y4eOHBIX TIpeIMEeTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 knaccax u3yuaercs Kypc «BeposSTHOCTb M CTaTHCTHUKa», B KOTOPBIA BXOJAT Pa3/Iebl:
«[IpencraBneHne JaHHBIX M  ONHUCATEeNbHAs CTAaTUCTHKA»; «BepostHOCTBY; «DIeMeHTHI
KOMOUHATOpUKHY; «BBeneHune B Teopuio rpagoBy.

Ha n3yuyenne nanHoro xypca oTBOIUT | yueOHBIN yac B HEJENIO B TCUCHHE KaXKIOTO roja
o0yuenus, Bcero 102 yueOHBIX daca.

COJIEP)KAHUE YYEBHOI'O KYPCA «BEPOSITHOCTb M CTATUCTUKA (I10 FOJIAM
OBYUEHUS)

7 KJIACC

[IpencraBieHre NaHHBIX B BUJE TAOIUIL, JUarpaMm, rpaukoB. 3amoaHeHue TabIull, YTeHUE
U TIOCTPOEHUE Juarpamm (CTOJOMKOBBIX (CTOMOUYATHIX) U KPYroBbiX). UTeHHe rpad)uKoOB peaabHBIX
nporeccoB. M3pneuenne nHpoOpMauy U3 quarpaMM M TaOIUI, UCIOIb30BAHUE U MHTEPIIPETAIUS
JAHHBIX.

OmnwucarenbHas CTaTUCTHKA: CpelHee apuMeTHYecKoe, MeAnaHa, pa3Max, HauOoibliee U
HauMeHbIIIee 3HaYeHUsI Ha0opa YMCIIOBBIX TaHHBIX. [IpuMepsl ciiydaiiHON H3MEHYUBOCTH.

*Ciy4aiiHbIN SKCIIEPUMEHT (OIBIT) U ciay4yaiiHoe coObiTue. BepostHocTh M yacTtoTta. Posb
MaJIOBEPOATHBIX U IMPAKTUYECKH TOCTOBEPHBIX COOBITHI B Mpupoae U B obOmiectBe. MoHeTa u
MTpaTbHAs KOCTh B TEOPUH BEPOSTHOCTEH™",

*T'pad, Bepuuna, pedpo. Ctenenp BepiuHbl. Uncno pédep U cyMMapHas CTENeHb BEPIIHH.
[IpencraBnenune o cBszHoctu rpada. Llenn n muxiet. [Tytu B rpadax. O6xon rpada (3iinepoB myTh).
[IpencraBienue 06 opueHTHPOBaHHOM rpade. Pemienue 3aaay ¢ momoisio rpados™.

8 KJIACC

[TpencraBieHne naHHBIX B BUJE TAOIULL, JUAarpaMm, rpauKoB.

MHOX€ecTBO, 3JIEMEHT MHOXECTBA, IOJAMHOXecTBO. Onepanuu HaJ MHOXECTBAMU:
o0beauHEeHne, mepecedyeHue, gonoigHeHue. CBoiicTBa  omepaluii  Hajg  MHOXECTBaMU:
[IEPEMECTUTENIbHOE,  COYETaTeNbHOE,  paclpelenuTenbHoe,  BKIO4YeHHs.  Mcmonb3oBaHue
rpaMuecKoro MpeaCTaBICHUs MHOXECTB JUIsl ONMHUCAHUS PeaJIbHBIX NPOLECCOB U SBICHUH, IpU
pelIeHnu 3a1au.

*MN3mepenue pacceuBaHMs JAaHHBIX. Jlucmepcus M cTaHAapTHOE OTKJIOHEHHE YHCIOBBIX
HabopoB. JlnarpamMmma paccemBaHus ™.

OneMeHTapHble COOBITHS ciaydaiiHoro onblta. CiydaiiHele coObiTud. BepostHocTH
coOBITUH. ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTApHBIMU cOObITHsIMU. CitydaiiHblil BIOOp. CBs3b
MEXJy MaJlOBEPOATHBIMU M MPAKTUYECKU JOCTOBEPHBIMU COOBITMSMHU B MpPHUPOJE, OOIIECTBE U
HaykKe.

*lepeBo. CBOICTBa JiepeBbEB: €IMHCTBEHHOCTh MYTH, CYLIECTBOBAaHHE BUCSYEH BEpPIIMHBI,
CBSI3b MEXKIy YMCIIOM BepLIMH U unciaoM péodep. [IpaBuio ymHoxenus. Pemenue 3agad ¢ HoMoIIbio
rpagos.

[TporuBononoxusie coobITHA. [{uarpamma Diinepa. OObeIMHEHNE U TIEpeceueHne COOBITHH.
HecoBmecthbie coObiTusi. @opMyna croxkeHus BEpOSTHOCTEH. YcloBHas BepOSTHOCTH. [IpaBuio
ymHoxkeHusi. HezaBucumble coObiTus. IIpeacraBienue skcrnepuMeHTa B BUJIE JepeBa. PerieHue
3aJ1a4 Ha HaXO0XJIEHNE BEPOATHOCTEN C TIOMOIIBIO JIEPEBA CIIYy4allHOTO 3KCIIEPUMEHTA, TUarpaMM.

4
3,H.€CI) U fgajee * x 0603HaquLI TEMBbI, U3YUCHNE KOTOPLIX NIPOBOJAUTCS B O3HAKOMUTECIILHOM ILJIaHE. He,uaror
CaMOCTOATEJILHO OIPCALCIIACT O6T>GM H3y4aeMoro mMmarepuaja.



9 KJIACC

[IpencraBieHre AaHHBIX B BHJE TAaOJHWL, IuUarpamm, rpaduKoB, WHTEpHpPETAlHs JaHHBIX.
YreHue u nocTpoeHne TabuuL, 1uarpaMM, rpaukoB 1O peanbHbIM JaHHbBIM.

[TepecranoBku u (akropuan. Coderanuss U umciao coueranuit. *Tpeyronpuuk I[lackams™.
Pemenue 3aa4 ¢ 1cnoyib30BaHMEM KOMOUHATOPUKH.

*T'eomerpuueckasi BeposaTHOCTb. CirydaifHbIil BEIOOp TOYKHM M3 (PUTYpHI HA MJIOCKOCTH, W3
OTpEe3Ka U U3 IYT'U OKPYKHOCTU ™.

Hcneitanue. Yenex u Heynava. Cepust ucnbiTaHuil 1o neporo ycnexa. Cepus UCIbITaHUN
bepuymu. BeposiTHOCTH COOBITHIT B cepur HcTibITaHuN bepHyn.

CrnyualiHas BeNMYMHA U paclpelelieHue BEeposiTHOCTEH. MaTemaTHuecKoe O)KMJIAHUE U
mucnepcus. IIpuMepsl MaTeMaTHYECKOro OKUJAHMS KaK TEOPETUYECKOIO CPEIHEro 3HAYeHUs
BEIMYMHBI. MaremMaTHuecKoe OXKUIaHUE U JUCHEpCUs CIydalHON BEIMYMHBI «YHUCIO YCIIEXOB B
cepuu ucnbiTaHui bepHyny.

[TonsiTue o 3akoHe OONBIIMX yucell. M3MepeHue BEpOSITHOCTEN ¢ OMOIIbI0 YacToT. Poib u
3Ha4YeHHUE 3aKOHA OOJIBLIMX YMCell B IPUPOJIE U OOLIECTBE.

[IJITAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHU S ®EJEPAJILHON PABOYEN
[TPOI'PAMMBI KYPCA «BEPOATHOCTD 1 CTATUCTUKA» (ITO 'OAAM OBYYEHMA)

[IpeameTHble pe3ynbpTaThl OCBOEHHUS Kypca «BeposTHOCTh M cratuctuka» B 7-9 Kiaccax
XapaKTEPU3YIOTCS CIEAYIOIMMHA YMEHUSMH.

7 KJIACC

Yurate uHpOpMAIUIO, MPEACTAaBICHHYI0O B TaOmuIax, Ha JuarpaMmax; IMpeICTaBiIsaTh
JaHHBIC B BHUJE TAOJUI, CTPOUTH JHUArpPaMMbI (CTOJOMKOBBIC (CTOJIOYATHIE) W KPYrOBBIC) IIO
MaccuBaM 3HAYeHHH (C UCTIOIb30BAaHUEM 3PUTEIbHON HATISAHOCTH W/ WU BEpOAIbHOMN OMOPBHI).

OnucelBaTh M MHTEPHPETUPOBATh pEAlbHBIC UHUCIOBHIE JaHHBIEC, IPEACTABICHHBIE B
TabnuIax, Ha Auarpammax, rpadukax.

OpueHTHpOoBaTbCsl B MOHATUSX U ONEpUpPOBaTh MMM Ha 0a30BOM YpOBHE: CpelHee
apupmMeTHyecKoe, MeJMaHa, HauOoJbIllee U HaUMEHbIIIee 3HaUeHUs, pa3Max.

HmeTs mnpexacraBieHHEe O ciaydyailHOW HW3MEHYMBOCTH Ha MpUMepax LeH, (pU3n4ecKux
BEJIMYMH, aHTPOIIOMETPUUYECKUX JIaHHBIX; UMETh MPEACTABIECHUE O CTATUCTUYECKON YCTOWYMBOCTH.

8 KJIACC

N3BnekaTh U mpeoOpa3oBbIBaTh HH(OPMAIIHIO, IPEJCTABICHHYIO B BU/I€ TaOIMII, AUAarpamMM,
rpaduKoB; IPEACTABIATH JaHHbIE B BUJIEe TaOJIUL, TUarpamMm, rpauKos.

OnucelBaTh 1OCJIE COBMECTHOIO aHalIM3a JaHHbBIE C IOMOIIBIO CTATUCTHYECKHUX
MOKa3areiei: CpelHMX 3HAYeHWH U Mep pacceuBaHus (pa3Max, AUCHEpCHUs U CTaHIapTHOE
OTKJIOHCHHE).

HaxoauThk 4acToThl YMCIOBBIX 3HAYEHUH M 4aCTOTHI COOBITHI, B TOM YHCIIE IO pe3ybTaTaM
U3MEpeHu W HaOMIOJeHUH (C MCHOJIb30BAHWUEM 3pUTENHHON HArMSAHOCTH W/MIM BepOabHOU
OTIOpBI).

HaxoauTte BepoATHOCTH CIy4allHBIX COOBITUN B ONBITAX, 3HAs BEPOSITHOCTU 3JIEMEHTapHBIX
COOBITUH, B TOM YHCJIE B OINbITAX C PAaBHOBO3MOXXHBIMH JJIEMEHTApHBIMU COOBITHUSIMHU (C
MCIOJIb30BAHUEM 3PUTENILHON HATJIATHOCTH U/ BepOAIbHOM OMOPHI).

Hmets mpencraBieHre O TpadUUecCKUX MOJENSIX: JEPeBO CIy4alHOTO SKCIIEPUMEHTA,
JrarpaMmbl Ditiepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATUSMHU Ha 0a30BOM YpPOBHE: MHOKECTBO, MOJIMHOKECTBO; BBIMOJIHATH
Olepaliy HaJl MHOXKECTBaMHU: 0OBEIMHEHHE, NepeceueHue, TOMOIHEHNE; EPEUUCIIATh 3JIEeMEHTHI



MHO’KECTB; IPUMEHSTH CBOMCTBA MHOXKECTB (C UCIIOJIb30BAaHUEM BU3YaJIbHOM OMOPHI).

HmeTh mipencraBieHre o rpaduyeckoM MPEACTaBICHUE MHOXKECTB M CBA3CH MEXIy HUMHU
JUIL ONMCAHUSl TPOLECCOB U SIBICHUI, B TOM YHWCIIE MPH PEUICHWU 3a1ad M3 JPYTruxX y4eOHBIX
MIPEAMETOB U KypCOB.

9 KJIACC

N3Bnekatps ¥ mpeoOpa3oBbIBaTh HHPOPMAIUIO, PEACTABICHHYIO B PA3JIMYHBIX UCTOYHUKAX
B BU/JIe TaOJIHII, JUarpamm, rpaduKkoB; MpeACTaBIATh JaHHBIC B BUE TaOJIUI, AUarpaMM, rpaduKoB.

Pemate mpocreiimme 3agayd  OpraHM30BaHHBIM TepeOOpOM BapHAHTOB, a TaKXKe C
UCIOJIb30BaHNEM KOMOMHATOPHBIX MPABUII U METOIOB.

Hmetp mpencrtaBieHue 00 ONUCATEIbHBIX XapaKTEPUCTHKAX JUISI MAaCCHUBOB UHCIIOBBIX
JAHHBIX, B TOM YHUCJIE CPEeIHUE 3HAYCHHS U MEPbl PACCEUBaHU.

HaxoauTe 4acTOThl 3HAaYEHUH M YacTOTHI COOBITHS, B TOM YHCIIE MOJb3YSICh pe3ylbTaTaMu
MPOBEACHHBIX U3MEPECHUN U HAOIIOJICHUH (C OMTOPOI Ha CIIPaBOYHYIO HH(POPMAIIHIO).

HaxomuTh BepOATHOCTH CITy4aliHBIX COOBITHIA B U3YUEHHBIX OMBITAX, B TOM YHUCIIC B OIBITaX
C PaBHOBO3MOXXHBIMU DJIEMEHTAPHBIMH COOBITHSIMH, B CEPHUSX UCHBITAHUIN O MEPBOTrO ycrexa, B
cepusIX UcnbITaHui bepHyiu.

HmeTh npecTaBlieHue O CIIy4aiflHON BEIMYUHE U O PaCIpeIeICHUH BEPOSITHOCTEH.

HmeTh mpeacTaBieHHe O 3aKOHE OONBIIMX YHCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CIIy4aiiHOM U3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINUX YKCEN B IPUPOAE U OOIIECTBE.



TEMATHUYECKOE INTAHUPOBAHUE

Temartuueckoe IUIAaHUPOBAHHE M KOJWYECTBE YACOB, OTBOAMMBIX Ha OCBOGHHE KaXKIOW TeMbl ydyeOHOro mnpeamera «MaremaTukay
denepanbHON amanTHPOBAHHONW OCHOBHOW OOpa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHMsl OOydYaIONMUXCS C 3aJepiKKON
NCUXUYECKOTO Ppa3BUTHS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pa3fesioM ¢eaepaibHON paboueil mporpamMmbl y4eOHOro MpeaMmeTa
«Matemartuka» 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO oOmiero oOpaszoBanus. [Ipu 3Tom OpraHusanusi BIpaBe camMa BHOCHTh U3MEHEHHUS B
coJlep’KaHue U pacrpe/esieHne yueOHOro MaTepuania 1o rojaM o0y4eHusl, B MOCIeA0BaTEIbHOCTh U3YUeHHS TEM M KOJIMYECTBO YaCOB HA OCBOECHHUE
KaXJIOM TEeMbI, ONpE/eJeHUe OpraHu3alMOHHBIX (opM o0ydeHuss U T.m. OOOCHOBAHHOCTH JAaHHBIX W3MEHEHHUU OMpeIenseTcs BbIOPAaHHBIM
oOpa3zoBatenbHOil opranuzanuet YMK, nHANBUAYAIbHBIMU MICUXO(DU3HUECKUMU OCOOGHHOCTSIMH KOHKpEeTHbIX oOyuatontuxcs ¢ 3IIP, crenenbto
YCBOGHHOCTH HMH YYEOHBIX TE€M, PEKOMEHJAIUSAMHU 110 OTOOpY M ajanTauuu y4eOHOro Marepuaja 10 MaTeMaTUKe, MPEICTABIECHHBIMU B

IlosscHUTENILHOM 3aIUCKE.

5 kaacc (ve menee 170 4)

HazBanue
pa3aena (TemMbl)
Kypca (4ucj10

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
HarypasibHble Hecatuunas cuctema cuuciaeHus. Pan HaTypanbHbIX uncenl. |YdTaThb, 3amucbIBaTh, CPAaBHUBATh HATypaJbHBIE YNCIA,
yucaa. Jleiicteus ¢ |Harypaneubiii psa. Yucno 0. HarypanpHble uMcna Ha|y4acTBOBATh B OOCY:KIE€HHH CHOCODOB YIOPSIOYMBAHUSA
HATYPAJIbHBIMH KOOp-AWHATHOM psIMOii. CpaBHeHnue, OKpYIJICHHUE | YnCe.
yHCcJIaAMHI HaTYpaJIbHBIX YHCETL. N300paxkaTh KOOPIMHATHYIO NpPSIMYI, OTMedYaTh 4HCIa

(43 9)

ApI/I(I)MeTI/I‘-ICCKI/IC JEUCTBUA C HATypaJlbHbIMU  YHUCJIAMHU.
CBoiicTBa HYyJIs1 MNPpU CIOXCHUHU U -YMHOXCHUM, CBOMCTBa
CANHUIbI npu YMHOXCHHNU. HepeMeCTI/ITCJ'H)HOC n
COYCTATCIBHOC CBOMCTBaA CJIOKCHUA n YMHOXCHUA,

*pacIpe IeTHTEeIBHOE CBOHCTBO YMHOMKEHMS™ *.

*Jlenmutenn W KpaTHBIE® 4UHWCNA, pPa3OKEHHWE 4YHUCIa Ha
MHOXuTenu. Jlenenue ¢ ocrtatkoM. IIpocTeie U cocTaBHBIE
yucna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HATypaIbHBIM MTOKA3aTEIEM.

TOYKaMH Ha KOOPAMHATHOM MpPSIMOI, HAXOAUTh KOOPIWHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaiabHOro psina, uyucen 0 u 1 npu
CIIOKEHUH U YMHOKEHHH.

Hcnonb3oBaTh NPaBUI0 OKPYIVIEHHS HATypaJbHBIX YHCEN
IIpY HEOOXOIMMOCTH C OTIOPOM Ha aJITOPUTM IpaBUIIa.
BeinmoaHaTs apudmernyeckue AeHCTBHA C HaTypalbHBIMU
YHCIIAaMH, BBIYMCJIATH 3HAUCHHS YHCIOBBIX BBIPAKEHUH CO
cKkoOkaMu 1 6e3 CKOOOK.




UucnoBble BBIPAKEHUS; IOPSALOK JCHCTBUN.
Perienue TeKCTOBBIX 3a/1a4 Ha Bce apu(METHUECKUE IeHCTBUS,
Ha JIBUKEHUE U TIOKYIIKU.

3anuchIBaTh IPOU3BEICHUE B BUJE CTEIICHU, YUTATh CTEIIECHU,
HCNOJIb30BaTh TEPMHHOJIOTHI0 (OCHOBAaHHE, I10KAa3aTellb),
BBIYMCJISITh 3HAYEHHUsl CTENeHEHl Npu HEOOXOIUMOCTH C
BU3yaJIbHOW OMOPO.

BbINOJHATL NPUKUAKY M ONEHKY 3HAaYCHUM 4YMCIIOBBIX
BBIPAXCHU, NMpeaaraTb 1 NPUMEHSITh NPUEMBI POBEPKH
BBIYUCIICHU.

Hcnonp30BaTh IpU  BBIYMCICHUAX MepeMecTUTeNbHOe W
couerarejijbHOe CBOMCTBA CJIOKEHMSI W YMHOKEHMHS,
*pacnpeneuTeTbHOe CBOWCTBO YMHOKEHUs™;
dopMynMpoBaTh U MPUMEHATH IpaBUa MNPeodpa3oBaAHUA
YHMCJI0BbIX BbIpaKeHUI Ha OCHOBe CBONCTB
apuMeTHyecKMX JeificTBUH MNpu  Heo0OXOAMMOCTH €
HANpAaBJIsiiomieii MOMOIbIO.

@opmyaupoBaTh ompeaeSeHHusl JEIUTENd U KpaTHOro (c
OIOpOl Ha alIropuT™M IpaBUia), HA3BIBATH [JCIUTEIN U
KpaTHBIE YHUCIA; PacloO3HABATH IIPOCTHIE U COCTaBHBIC YMCIIA;
(hopMyIMPOBATH U MPUMEHSATH NPU3HAKH JCIUMOCTH Ha 2, 3,
5 9, 10, (c omopoii Ha anrOpPUTM IpaBUIIa); MPHUMEHSATH
AJITOPUTM  PA3JIOKEHUS] YHCIAa Ha TPOCTBIE MHOXHTEIM;
HAXOJUTh OCTATKU OT JIEJICHUS U HEMOJHOE YaCTHOE.
Pacno3HaBaTh WCTUHHBIE U JIOXKHBIE BBICKa3bIBaHUS O
HaTypaJIbHbIX yHclax, NPUBOAUTH npuMepbl u
KOHTPIIPUMEDPBI, CTPOMTH BbICKA3bIBAHUA U OTPULAHUSA
BBICKA3bIBAaHUI O CBOMCTBaxX HATypaJbHBIX YUCEN C ONOPOW Ha
oOpaserr.

Pemiath TEKCTOBBIE 3aJaud apU(PMETHUYECKHM CIIOCOOOM,
HCIOJIb30BaTh 3aBHCHMOCTH MEXJy BEIUYMHAMHU (CKOPOCTH,
BpeMsl, PacCTOSIHUE; 1I€Ha, KOJIWYECTBO, CTOMMOCTh U JIp.) NpHU
HEOOXOMMOCTH C HMCIIOJIb30BaHUEM CIPABOYHOM MH(popManuu:
AHAJIM3MPOBATH TEKCT 3a/1a4M, nepeGopMyJIHPOBATH YCIOBHE,
H3BJICKATH HEOOXOMMBbIe JTaHHBIE, YCTAHABJIMBATH
3aBUCUMOCTH MEX]y BEJIMYMHAMU MpPU HEOOXOIUMOCTH C
HaIIPABJIIOLIEH ITOMOLIBIO.




MoaenupoBaTh X0J PELICHUS 33Ja4yd C IIOMOILIBIO PUCYHKa,
CXEMBI, TAOIUIIBI.

I[IpuBoauTs, pa3dupaTh pasIUuHbIC
peleHni  TeKCTOBBIX  3anady  (IpH

HaIPAaBJIAIOIIEH TOMOIIBIO).

C noMombI0 MeAarora OUMEHUBATH IOIYYCHHBIN PE3YJIbTarT,
OCYLIEeCTBJSATHL  CAMOKOHTPOJb,  IpPOBEPssl  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOUTDH OLINOKH.

*Pemars 3a7a4uu ¢ MOMOIILIO nepefopa BceX BO3MOKHBIX
BApPHAHTOB™.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKY.

pelIeHus, 3alucH
HEOOXOOUMOCTA €

Harasanas
reomerpus. JIuHuun

Ha MJIOCKOCTH
(12 4)

Touka, npsimasi, oTpe3ok, Jyyd. Jlomanas. VM3mepenue myuHBI
OTpe3Ka, METPUYECKHE  EOUHUIBl W3MEpPEHUS  JJIUHBI.
OKpY>XHOCTb U KPYT.

[IpakTuueckas padota «IlocTpoeHnue y3opa u3 OKpy>KHOCTEH».

Yron. Ilpsamoi,
W3smepenue yrios.

OCTpbIM, TyNOW M pa3BEPHYTHIA YIJIBL.

[IpakTuueckas padbora «IlocTtpoenue yriosy.

Pacno3HaBarb Ha 4eprekax, pPHUCYHKaX, ONHUCHIBATD,
UCIOJIb3Ysl TEPMUHOJIOTHIO, M M300paskaTb C IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOJMMOCTH IO
BU3YyaJbHOW OIIOpE): TOUKY, MPSMYIO, OTPE30K, JIyd, Yroi,
JIOMaHY10, OKPY’KHOCTb.

Pacno3naBaTh, NPUBOIMTH NMPUMePbI OOBEKTOB PEAIBLHOIO
MHUpa, UMEoUMX (opMy H3YyYEHHBIX (UTYpP, OlleHHBATH HX
JIMHEWHBIE pa3MEPBL.

Hcnoub30BaTh JIMHENKY U TPAHCIIOPTUP KaK UHCTPYMEHTBI VIS
IIOCTPOEHHS U U3MEPEHHS: M3MEPATH [UIMHY OTPE3Ka, BEIUYUHY
yriaa, CTPOMTBH OTPE30K 3aJaHHOW JUIMHBI, YIOJI, 3aIaHHOU
BEJIMYMHBI;, OTKJIAABIBATH LIUPKYJIEM PAaBHbIE OTPE3KH, CTPOUTH
OKPY’KHOCTb 33JJaHHOT'O paJnyca.

N3006paxkars KoH(Urypanuu TreoMeTpuueckux ¢uryp wu3
OTPE3KOB, OKPYKHOCTEM, HMX 4YacTed Ha HEIMHOBAHHOM H
KJIeTyaTol Oymare; mpeaJjaratb, ONMCHIBATH M 00CY:KIATh
Croco0bl, AJrOPUTMbI IIOCTPOCHMS IIOCIE COBMECTHOI'O
aHaJIM3a.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAHHOM U KJIETYATOU
Oymare mnpsMO#, OCTpBIHA, TyNoH, pPa3BEPHYTHIA  YIJIBI;
CPABHUBATD YIJIbL.

BbI4ucasTh IMHBI OTPE3KOB, TOMaHbIX.




Ilonumars H HCIIO0JIB30BaATDb nmpu pPeUICHUMN 3aJgav
3aBHCHUMOCTH MCXY CAMHUIIAMHA MCTpH‘lGCKOfI CHUCTEMBI MCEP,
SHAKOMHUTBCH C HCMCTPUICCKUMHU CUCTCMAaMU MCP, BbIpaXKaThb

JUIMHY B Pa3iHuYHBbIX  CIMHHUIAX  HM3MEPEHUS  IpH
HE0OXOIMMOCTH C OMOPOH Ha CIIPABOYHYIO HH(DOPMAIIHIO.
HccaenoBary  puryppl W KOHOUTYpalud, HUCHOIB3Ys

U(pPOBBIE PECyPCHI.

OO0LIKHOBEHHBIE
npoou
(48 u)

Jpo6b. IlpaBwibpHBIE W HempaBWIbHBIE apodu. OcHOBHOE
CBOICTBO Apodu. CpaBHEHHUE IPOOCH.

CrnosxeHue U BhIYUTaHHE OOBIKHOBEHHBIX Apobeii. CmernanHas
apoOb. YMHOXKEHHE U JeJeHHe OOBIKHOBEHHBIX JPOOCii;
B3aUMHO-O0paTHBIC IPOOH.

Pemenue TekcTOBBIX 3ajad, coaepxkamux Apoou. OCHOBHBIE
3a/1a4d Ha ApoOH.

[TpumeneHre OYKB IS 3aIMCH MaTEMATHICCKUX BBIPAXKCHUH H
MPEIIOKEHUM.

MopenupoBarh B Tpadudeckoil, mnpeaMeTHoil dopme, cC
IIOMOUIbI0 KOMIBIOTEpA MOHATHSA M CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTaTth M 3aNUCHIBATH, CPABHMUBATH OOBIKHOBEHHBIE JIPOOH,
MpeAIaraTh U 00CYKIaTh COCOOBI YIIOPAA0YMBaHUS APOOeEii.
M300paxkath  OOBIKHOBEHHBIE  ApOOM  TOYKAMHU  Ha
KOOpJMHATHOM  IpSAMOM; HMCHOJIB30BATH  KOOPAMHATHYIO
NPSMYIO JUTISI CPABHEHUS IPOOEH.

®opMyJIMPOBaTh, 3aNUCHIBATH € MOMOUILI0 OYKB OCHOBHOE
CBOWMCTBO OOBIKHOBEHHOW JpoOW C Omopold Ha MPaBHIIO;
MCNOJIb30BaTh OCHOBHOE CBOMCTBO JpoOM Ui *COKpaleHHs
IpoOell M mpuBEeNCHHs JAPOOM K HOBOMY 3HAMEHATENI0 B
HNPOCTEUIINX CIydasx™.

IpencraBaare 10 o0O0pa3ly CMELIaHHYIO JApoOb B BUIE
HEMpaBWJIBHOM M BBUIENATH IEAYH0 YacThb 4YHCIa U3
HENpPaBWJIBHON IpoOH.

BoInogHaTh apudpmernyeckne AeiicTBHA ¢ OOBIKHOBEHHBIMU
Ipo0sIMM B NPOCTBIX Cllydasx; MPUMEHATh CBOiCTBa
apu(pMETHYECKUX nelcTBui IS panroHaIM3auu
BBIYUCIICHUM.

BbINOHATH NPUKUAKY M OLEHKY pe3ylIbTaTa BbIYUCICHHH;
npeaarath ¥ NPUMEHATh NPUEMBI IPOBEPKH BBIYMCICHUMN.
IMpoBoauTh Hcc/enOBaHUS CBOWCTB Jpo0Oeid, omupasch Ha
YHUCIIOBBIE JKCHEPUMEHTHl (B TOM 4HCI€ C TIOMOIIbIO
KOMITIbIOTEPA).

Pacno3HaBaTh UCTHUHHBIE U JIOKHBIE BbICKa3bIBaHUS O APOOSX,




NPUBOAUTH NPUMEPBI U KOHTPIPUMEPBHI.
Pemath mpocTeiiMe TEKCTOBBIC 3aJlayd, COJEpIKaIlue
JIpOoOHBIC JaHHBIC, W 33Ja4d HA *HAXOXKJECHUE YaCTH IEJIOTO U
[EJIOTO TI0 €r0 YacTH; BBISABJSATH HX CXOJACTBA H Pa3Iudus ™.
MoaeaupoBaTh XOJ PELICHHS 3a/la4d C MOMOINBIO PHCYHKa,
CXEMBI, TAOIUIIBI.

I[IpuBoaNTHL, pa3déupaTh, OIEHHBATH pPA3JIMYHBIE PELICHUS,
3alUCH PEIIEHUH TEKCTOBBIX 3a7ad IPH HEOOXOIMMOCTH C
HaIIPaBJAIOLIEH TOMOILBIO.

C nmoMombI0 MeAarora OMeHWBATh TOJTYYCHHBINH pe3yabTarT,

OCYIICCTBJISATHL  CAMOKOHTPONb,  IIPOBEpsAs  OTBET  Ha
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIHOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKY.

Harasauas MHOrOyronbHuKH.  YeTHIPEXYrOJbHUK,  NPAMOYTOJBHUK, | Pacmo3HaBaThb, M300pasaTb C IIOMOIIBIO  YEPTEKHBIX

reoMeTpHsl. KBaJIpaT. MHCTPYMEHTOB M OT pyKM, MOJEIMpOBaTh M3 Oymaru

MHOTOYTONMLHUKH | TpovrompmiK, MHOTOYTOJIbHHKH.

(10 4.) TII0Ma/s U EPUMETp MPSIMOYTOTBHHKA H MHOTOYTONLHIKOB, | IPMBOXHTL NPUMEphI OOHEKTOB PEANbHOrO MUPA, MMEIOTIHX
COCTABNIEHHBIX M3 NpPAMOYTOIbHHMKOB, €AMHALBI H3Mepemms|POPMY — MHOTOYTONBHHK, NpAMOYro/ibHIKa,  KBa/pata,
moma. TlepHMETp MHOTOYTOTHHIKA. TPEYTOJIBLHUKA, OEHHBATH UX JINHEIHBIE PA3MEPBL

BoluMcATh: TEpUMETP TPEYTOJbHUKA, IPAMOYTOJIBHHKA,

MHOTOYTI'OJIbHUKA; TUIOIIAb MPSIMOYTOJIbHUKA, KBajpara (Ipu
HEO0XO0/IMMOCTH C OIOPO Ha alITOPUTM YUE€OHBIX JeHCTBUI).
N300pakarh OCTpPOYTOJIBHBIE, IIPSIMOYTOJIBHBIE u
TYIOYT'OJIBHBIE TPEYTOJIbHUKHU.

Ctpourthb Ha KjeryaToi Oymare KBajgpar M MPSIMOYTOJIbHHK C
3alaHHBIMHU JUIMHAMU CTOPOH.

HccaenoBath cBoiicTBa NPSAMOYTOJIbHUKA, KBAApaTa IIyTEM
HKCIIEpUMEHTa, HaOIIOACHUs, U3MEPEHUs, MOJCIUPOBAHMS;
CpaBHUBATh CBOMCTBA KBAJpaTa U MPSIMOYTOJbHHUKA.
Pacno3HaBaTb HCTHHHBIE U JIOXKHBIE BBICKAa3bIBAHUSA O
MHOI'OYT'OJIbHUKAX, MPUBOAUTH NPUMePbl U KOHTPIIPUMEDEI.
HccaenoBath 3aBHCHUMOCTSD IIJIOLIAAU KBAAPATA OT JJIUHBI €r0
CTOPOHBI.




Hcnoab3oBaTh ¢BOMCTBA KBAJPATHOM CETKU Ul IOCTPOECHUS
¢buryp;  pa3duBaThb  IPAMOYIOJIBHUK  Ha  KBaJparsbl,
TPEYrOJIbHUKU; COCTABJATH (QUIYpbl M3 KBaJIpaToB U
OPSMOYTOJIbBHUKOB M HAaXOOUTh HX IUIOLIAJb, pa30OuBaTh
¢urypel Ha TPSAMOYTOJBHUKMA M KB3ApaThl M HAXOAWTh HX
oAb (Ipyu HEOOXOIUMOCTH € HANIPABJIAIOLIEH TOMOILBIO).
Beipa:xkaTh BenMYMHY IUIOIAAM B PaA3JIMYHBIX EIMHULAX
U3MEpPEHUsI METPUYECKOHM CHCTEMBI Me€p, MCHO0JIb30BaTh
3aBMCHUMOCTH MEXKJy METPUYECKUMH CAVHHULAMU H3MEPEHUS
IUIOINAAM TpU HEOOXOAMMOCTH C OINOPOM Ha CHPAaBOYHYIO
nH(pOpMaLUIO.

3HaKOMHMTBCA C NpUMepaMH HPHMEHEHUsl IUIONAId |
IepuMeTpa B IPAKTUYECKUX CHUTyauusx. Pemath 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOIUMOCTH C OIOPOM Ha aJrOpUTM
IIPAaBUIIA, 00CYKAATh Pa3jIM4YHble CIIOCO0BI PEIIECHUS 3a1a.

lecaTuaHbIC
npoou
(38 u)

JlecsatnyHas 3anuch apodeii. CpaBHEHUE IECITHYHBIX IPOOCH.

JleWicTBUS C NeCITUYHBIME Ipo0siMu. OKpYTIeHHE JeCATUIHBIX
Ipobeii.

Pemenne TekcToBBIX 3ajad, coaepxkamux Apoou. OCHOBHBIE
3aJjauu Ha ApoOou.

IIpencraBasATh IECATUUHYIO IpoOb B BHUAE OOBIKHOBEHHOM,
YUTAaTh M 3aNUCHIBATH, CPABHHUBAThH JCCSATHYHBIE ApoOU,
npeuiaratb M 00CY:KAaTh CHOCOOBI  YIOPSAOYMBAHUSA
JECSTUYHBIX APOOEH.

N300pakarh JIecITUYHBIE IPpOOM TOYKAMH Ha KOOPJIMHATHOM
IPSAMOM.

BoISIBAATH CXOACTBA M Pa3jM4usi IPaBUI apuPMETHUECKUX
JNEUCTBUM C HATypaJlbHBIMH YHCIAMH U JICCITUYHBIMH
JIpOoOsIMU, TTOCJIe COBMECTHOTO aHAIIM3a.

BoeinoanaTs apudMeTuyeckre JEeUCTBHS C JIECATHUYHBIMU
IpoOsSMHU; BBIMOJHATH, TPHKUAKY W OIEHKY pe3yjbTara
BBIYUCIICHUM.

I[pumensiTh cBoOiicTBA apUPMETUUECKUX ACUCTBUM  JUIs
paIrMoHaIN3aIluY BBIYUCIICHH.

[IpuMeHATH NPABUJIO0 OKPYIJIEHUS JECATUYHBIX IpOOeii, mpu
HEOOXOMMOCTH C BU3YaJIbHOU OMTOPOH.

IMpoBoauTh HCCJIEAOBAHUSI CBOMCTB JECATUYHBIX IpoOei,
OMUpasiCh Ha YHUCIOBBIE SKCHEPUMEHTHI (B TOM YHCIE C




MOMOIIIbIO0 KOMITBIOTEPA).
Pacno3HaBaTh UCTHUHHBIC U JIOKHBIE BbICKa3bIBaHUS O APOOSIX,

NPUBOAMTH  NPHUMEpPbl U KOHTPIPUMEPHL, CTPOUTH
BbICKA3BIBAHUA U OTPUIIAHUS BBICKAa3bIBAHMIA.
Pemars mnpocreimme TEKCTOBBIE 3aJayd, COAEpKAIIUe

JIpoOHbIEC JaHHbBIE, U Ha *HaX0XJICHUE YaCTU LEJOr0 U IEJI0Tr0o
II0 €r0 YacCTU™; BBIABJIATH UX CXOCTBA M Pa3JIMYusl.
MopenupoBaTrh X0 PEIICHUS 33aJa4d C IOMOIIBIO PUCYHKa,
cxembl, Tabmuupl. Pa3duparh pa3ivuHble pELICHMs, 3allUCU
pelIeHni TEKCTOBBIX 3a/1a4.

OnepupoBaTh IpOOHBIMU YHCIIAMU B pPEaJIbHBIX KM3HEHHbBIX
CUTYaIUsX.

C noMombI0 MeAarora OLMEHUBATH IOIYYCHHBIM PE3yJbTarT,
OCYLIECTBJSATHL  CAaMOKOHTPOJb,  IPOBEPsisl  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTDH OIIMOKH.

3HAKOMMTBCSI ¢ HCTOPHEl pa3BUTHs apUMETHKU

Harasianas
reoMeTpus.
Tesna u purypsi
B IIPOCTPAHCTBE
C )

*Muororpannuku. M300paxeHne MHOrorpaHHuUKoB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[IpssmoyronbHbli mapamnenenunen, kyo. Pa3Béprku kyba u
napajuleJenuneaa.
O06BEM Kyba, IPSAMOYTOJILHOTO Mapajuiesienunena™.

PacnozHaBaTh Ha 4epTeskax, PHUCYHKAaX, B OKpYKalolleM
MHpe IIPSIMOYTOJIbHBIN Mapauiesenumnes, Kyo, MHOTOIpaHHHKH,
ONUCHIBATb, MCHOJIB3YSl TEPMHMHOJIOTHI0, OIEHHBATH
JIMHENHBIE Pa3MEpHI.

IIpuBoauTH MPUMePBI 0OHEKTOB PEATHHOIO MUPA, UMEIOIINX
¢bopMy MHOTOrpaHHHUKA, MPSMOYTOJILHOTO MapauieNenumesa,
KyOa.

N300pazkath Ky0 Ha KieT4aToil Gymare.

HccaenoBarn CBOMCTBA KyOa, MPSAMOYTOJIbHOTO
napajuleJienuIea, MHOTOTPaHHUKOB, UCIOJb3Ysl MOJAEIU IIpU
HEO0OXOIMMOCTH C HaNPaBJISIOUIEH TOMOIIBIO.

Pacno3snaBath  pa3BEPTKM KyOba M mapajuiesenunena.
MoaenupoBath Ky0 U napajuieienunesn u3 Oymaru u npodux
MaTepuasoB, o 0opasily.

Haxoauth u3MepeHMs, BBIYMCJAATH IUIOINANAb IIOBEPXHOCTH;
00BEM Ky0Oa, IPSIMOYTOJIBHOTO MapajljieNienuesa ¢ onopoi Ha
QITOPUTM YYEOHBIX JIEHCTBUH; HMCCA€N0BATH 3aBHCHMOCTD




00Bnéma Kyba oT JUTUHEI ero pedpa.

Ha6si01aTh M NPOBOAUTH AHAJOTHM MEXIy MOHIATHUAMU
UIOMAM U 00bEMA, TIEPUMETPA U TUIOIIA TN TOBEPXHOCTH.
Pacno3naBarh, UCTUHHBIE U JIOKHBIC BBICKA3bIBaHUS O
MHOTOI'PaHHUKAX, MPHUBOJAUTH NPUMEPbI U KOHTPIPUMEDSHI.
PemaTp 3amaun U3 peagbHON KU3HHU.

IloBTOpEeHue
1 00001IeHuE
(10 u.)

[ToBTOpEHNE OCHOBHBIX IMOHATHI M METOJOB Kypca 5 Kiacca,
0000111eHIE 3HAHUT.

BeryucasrTs 3HAYCHUS BBIPAKCHMUI, coaepKaluX
HaTypaJbHblE 4YHCIA, OOBIKHOBEHHbBIE M JECATUYHBIE ApPOOH,
BBINIOJHATh IPEOOpa3oBaHUs 4YMCENT MNP HEOOXOIUMOCTU C
HaIPAaBIIAIOLIEH TTOMOIIBIO.

BeiOupars  cmocod  CpaBHEHMs ~ 4YMCEl,  BBIYHCICHUH,
NpUMEHATHh CBOiicTBa apudmernueckux AeWcTBUR i
paloHaIN3aluy BEIYUCICHUH.

OcyecTBJIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JIECHCTBUH U
CaMOIIPOBEPKY pe3yibTaTa BEIUNCICHUM.

Pemath mpocreiilime 3amauM U3 pEAJbHOW  KU3HU,
NPUMEHATh MaTeMaTH4YecKHe 3HAHUsl JJI PEIICHU 3a1a4 U3
JPYTruX y4eOHBIX IPEAMETOB.
Pemiate mpocreiiiume 3agaymu
CPABHHBATBL  CIIOCOOBI  PEILEHUs
PalMOHAJIBLHBIH CIIOCO0.

Pa3HBIMU
3a/a4H,

crnocodamu,
BbIOMpPAThH




6 xaacc (ue menee 170 u)

Ha3Banmue
pasaeia (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe co/iep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

HartypaabHbie
yucaa
(30 )

Apudmernaeckue JeHCTBUS c MHOT'O3HAYHBIMH
HaTypaJbHbIMU YHCJIaAMHU. YucnoBbie BBIPpAXKCHUA, HNOPAOOK
NEHCTBUH, UCTIOIB30BaHUE CKOOOK. OKpyTJIeHHE HATypalbHbBIX
qrce.

JenuTenu v KpaTHbIE YMCIIa; *HAauOOJIBbIINN OOINUH JCTUTENb
Y HauMeEHbIIIee 00111ee KpaTHOEe™.

PaznoxeHue uyuciaa Ha MPOCThIE MHOXUTENU. JlenuMocThb
CYMMBI U NIPOU3BECHMUS. [{ereHune ¢ ocTaTKoM.
Pemenne TEKCTOBBIX 3a/1a4.

BopinosHaTs apudpmernyeckue aeiicTBUS C MHOTO3HAYHBIMU
HAaTypaJbHBIMU YHUCJIaMH, HaXOAUTh 3HAYEHHS YHCIIOBBIX
BBIPOKECHHUH CO CKOOKaMH U 0€3 CKOOOK; BBIYMCIATH 3HAYEHHSA
BBIPKEHHH, COJEPIKAILIUX CTETICHH.

BbINOJHATL NPUKUAKY W OLEHKY 3HAYEHUH YHUCIIOBBIX
BBIPAKECHUH, IPUMEHATh NPUEMBbI IPOBEPKH PE3YJIbTATA.
Hcnonb30BaTh mNpHU BBIYUCICHUSAX MNepeMecTHTEIbHOEe H
coyeTaTejibHOE CBOWCTBA CJIOKEHMS] W YMHOYKEHWUs,
*pacnpeejinTe/ibHOe CBOMCTBO YMHOKeHHSI OTHOCHTEJIHHO
CJI0KeHUS™, CBOICTBA apu(MeTHYECKHX 1elCTBHI.
HccnenoBarh  4YUCIOBBbIE  3aKOHOMEPHOCTH,  IPOBOIUTH
YHCJIOBBIE IKCIIEPUMEHTHI.

®opmyMpoBaTh ONpedeJieHus JCIUTENs U KpPaTHOro,
HAuOOJBIIEro OOINEro JENMTEIs M HaUMEHBIIETO OO0IIEro
KpaTHOIO, MPOCTOr0 M COCTABHOI'O YHCEJ; HCMOJIb30BaTh 3TH
MOHSTHS TIPU PELIEHUH 3a]1a4 (IIPU HEOOXOAUMOCTH € OTOPO Ha
QJITOPUTM TIPaBUIIA).

I[IpuMeHSITH ANTOPUTMBI BBIYHMCICHUS HaWOOJBIIET0 OOILIETO
JNENUTeNs] YW HaWMEHBIIEro OOIIero KPaTHOTO [BYX YHCEI,
QITOPUTM PA3JIOKEHUS YHCIIa Ha TPOCTHIE MHOKUTEIH.
HccaenoBath cBoiicTBa JCIMMOCTH CyMMBI U IPOM3BEJICHUS
YHCeJI ¢ ONTOPOl Ha BOITPOCHBIH TJIaH.

IIpuBoauTH, NpHUMeEPbI 4YHCEN C 3aJaHHBIMH CBOWMCTBAMHU,
pacno3HaBaTh BepHble W HeBepPHbIe YTBEPXKICHUSA O
CBOICTBaX 4MCEJ, ONPOBEPraTh HEBEPHBIC YTBEPXKICHUS C
MTOMOIIBIO0 KOHTPIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4yecKHe  NPeNJIOKEHUS] C




MIOMOIIBIO CBSI30K «», AN, «ECIH. .., TO...» 0 00pasiry.
Pemathb TEKCTOBBIE 3a/1a4M, BKIIOYAIOIINE MOHSATHUS AETUMOCTH,
apu(METHYECKUM CIIOCOOOM, HCHOJB30BaTh Tiepedop Bcex
BO3MOXKHBIX BAPUAHTOB C OMOPOI Ha BOIIPOCHBIH IJIaH.
MoaenupoBaTh XOJ peElIeHHs 3aJaud ¢ INOMOUIbI0 PHUCYHKA,
CXEMBI, TAOIUIIBI.

[TpuBoaMTH, pa3duparh, OLEHUBATH pa3jJHYHbIE pPelIeHUs],
3allMCH  pellleHH TeKCTOBBIX 3aJay C HalpaBIsOLIEH
IIOMOUIBIO.

Kputnuecku oneHuBaTh MOJYyYeHHBIH pe3yJbTaT, HAXOAUTh
OIMOKH, OCYIIECTBJSITH CAMOKOHTPO.Jb, NMPOBEPssi OTBET
HA COOTBETCTBHUE YCJIOBHIO.

Harasgnas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(74)

*Tlepnenaukynsipuble npsmele. [lapannenbuble npsmeie™.

Paccrosinue MCKAY ABYMs TOYKaMH, OT TOYKH 10 HpHMOﬁ,

JUIMHA ITYTHA HA KBAJPATHOM CETKE.
*TIpuMepbl IPSIMBIX B MMPOCTPAHCTBE™.

Pacno3naBarb Ha ueprekax, PUCYHKax Clyd4ad B3aUMHOIO
PacroJIOKEHUs IBYX NPSAMBIX.

M300paxkarth ¢ NOMOLIBI YePTEKHBIX HHCTPYMEHTOB
KjIeTyaTol Oymare JBe€ IepeceKaloluecs MpsMble, JBeE
[apaJuIeIbHbIE NPSMBIC, CTPOUTH IPIMYIO, NEPIECHIUKYISPHYIO
JAHHOM.

IIpuBoauTs NnpuMepbl MapaJuIeIbHOCTH u
NEPIEHIUKYIAPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBarb B MHOIOYIOJBHUKAaX NEPHEHAVKYJSAPHBIE H
napajulejbHple  CTOpOoHBL. M300pakaTh MHOIOYIOJIBHMKH €
napajuleaIbHBIMU, IEPIEHIUKYISIPHBIMA CTOPOHAMH I10 00pas3ily.
Haxoauth paccTrossHue MEXIy ABYMs TOYKaMH, OT TOYKH IO
NpsAMOM, JUIMHY HyTH Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
UCTOJb3Ys LIU(PPOBBIE PECYPCHI.

Apodu
(32 v)

OObIKHOBEHHass ~ IpoOb, OCHOBHOE  CBOWCTBO  ApoOH,

cokpaienue n1poodeit. CpaBHEHHE U yIOPSAA0YUBAaHUE IPOOEH.
JecsTuunble [pobu U MeTpUUYecKas CUCTEMA Mep.

Apudmernueckue  aeictBus ¢ OOBIKHOBEHHBIMHU
JECSTUYHBIMH IPOOSMHU.

u

CpaBHMBATH M YNOPSI0UMBATH JPOOH, BHIOHPATH CHOCOD
CpaBHEHHs IpoOei.

IIpencraBasaTh [eCATUYHBIE IpOOM B BUIE OOBIKHOBEHHBIX
IpoOeil 1 OOBIKHOBEHHBIE B BHUJIE JCCATUYHBIX, HCIOJIb30BATH
IKBHBAJIEHTHBIE TMPeACTABJEHUs] IPOOHBIX 4YHCENl MNpH HX
CpPaBHEHMM, TIPH BBIYHCICHUSX (TIpU HEOOXOJUMOCTH C




OrtHomenue. JleneHue B JaHHOM OTHOIIeHWH. *Macmrab*,
POTOPIIHSL.

[Tonstue mpornenta. BolurcieHue mporeHTa OT BEIWYHHBI U
BEJIMYUHBI 110 €€ IIPOLIECHTY.

Pemennie TeKCTOBBIX 3aj1a4, COAEPKAIIUX APOOU U MPOICHTHI.
[TpakTuueckas padora «OTHOIIEHUE AJIMHBI OKPYKHOCTU K €€
JTUAMETPY».

HAIPAaBJIAIOIIEH TOMOIIBIO).

Hcnoab3oBaTh JECATHYHBIE JpoOM Mpu  IpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MED.

BoinoaHaTs apudmernyeckue aecTBHSI ¢ OOBIKHOBEHHBIMU
U 1ECATUYHBIMU JPOOSIMHU.

BbrunciasTs 3HAYECHUS BBIpa)KEHUH, COJIEpIKaIINX
OOBIKHOBEHHBIE M JECATUYHbIE  JIpoOM,  BBIIOJHSATH
npeoOpazoBanusa ApoOed, BBIOMPATH CMOCOO, NPUMEHATH
CBOIiCTBAa apHU(PMETHUSCKUX ICHCTBUMA I pallMOHATH3AIUU
BBIYMCIICHHI.

CocTaBJsiTh OTHOILEHHS U IPONOPLUM, HAXOAUTH OTHOLICHUE
BEJIMYMH, JCTTUTh BETMUYUHY B JAHHOM OTHOIIICHHH.

Haxoauth 3KcnepMMeHTANbHBIM IYTéM OTHOLICHHWE JIMHBI
OKpYXHOCTH K e guamerpy (mpu HEOOXOAUMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

Haxonuth MacmTal IulaHa, KapThl U BBIUUCIATH PACCTOSHUSA,
MCIOJIb3YS MacIlTad ¢ OMOpOoH Ha aJITOPUTM Y4E€OHBIX AEHCTBUM.
OOBSCHATH, YTO TAKOE MPOLEHT, YHOTPeOIsITh 000POTHl pPeUH
CO CJIIOBOM «IPOLIEHT». BbIpa:kaThb NpPOLEHTBI B Jpo0SIX U
JpoOu B MPOLIEHTaX, OTHOIIEHUE JIBYX BEJIMYMH B IPOLIEHTAX.
BbIYHCasITh IPOLEHT OT YKCIIA M YUCIIO IO €r0 MPOLIEHTY.
Oxpyrasite JApoOM U TPOLEHTHl, HAXOAUTh MNPHOIMKEHUS
qucesl IMpH HEOOXOJUMOCTH C MCIOJIb30BAaHUEM BU3YalIbHOMN
OTIOPBI.

Pemath 3agayM  Ha YacTH, IMPOLEHTHI, NPONOPLUHU, HA
HaXO0XKJeHHE ApoOH (IIPOIIEHTA) OT BEIMYUHBI M BETMUUHBI TI0 €€
npoOu (TpoleHTy), apoOu (MPOLEHTa), KOTOPBIH COCTaBIISIET
ongHa BenuuumHa oT  apyroi. IIpmBoauTh, pa3dupars,
OIlEeHUBATH PA3JIMYHbIE PELIEHUS, 3allUCU PEIIEHUN TEeKCTOBBIX
3aj1a4y NPy HEOOXOJUMOCTH C HAIIPABIISAIOUIEH MOMOIIBIO.
N3Baexkars uHpopMamui ©3 TaOMUI U JAMArpaMM,
MUHTEPIPETUPOBATH TaOJIMYHBIE JITaHHBIE, OIIpEACIIATh
HauOoJIbIlIee U HAMMEHbIIEe U3 MPECTABICHHBIX JAHHbIX.




Harasignas *OceBast cummMmetpusl. LleHTpanibHas cuMMETpus. Pacno3HaBaTh Ha 4epTekax M M300pakeHUSIX, H300pakaTh OT
reoMeTpus. TToCTpoeHHE CHMMETPHIHBIX (UTYD. PYKH, CTPOUTH C IOMOILBIO MHCTPYMEHTOB (hUrypy (OTpesox,
Cummerpus CHMMETpHS B [IPOCTPAHCTBE™. JIOMaHYyl0, TPEYrOJIbHUK, IpPSMOYIOJIbHUK, OKPYKHOCTb),
(69) CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIIpaBJIAIOIIEH [TOMOILBIO.

Haxoauth npumepbl CUMMETPUH B OKPYKAIOLLEM MUPE.
MopnenaupoBarh U3 Oymarn 1Be (GUTYpbl, CHMMETPUYHBIC
OTHOCUTEIIBHO INPSMOM; KOHCTPYHMPOBAThb TI'€OMETPUYECKUE
KOH(HUTypamuu, UCIIONb3ysl CBOMCTBO CUMMETPHH, B TOM YHCJIE
C MOMOUIbIO LU(POBBIX PECYpPCOB € ONOPOM Ha aIroOpuTM
y4€OHBIX ICUCTBHII.

Boipaxkenus [TpumeHenue OyKB ISl 3alIMCH MaTeMAaTUYECKUX BbIpakeHUH 1 | Ucnmob30BaTh OYKBBI A1 0003HAUEHUsS 4MCElN, MPHU 3alHCH
¢ OykBamu npeiokeHu. *ByKBEHHBIE  BBIPQKEHUS U YHUCIOBBIC | MATEMAaTUYECKUX  YTBEPXKICHHUM, COCTABJISATH  OyKBEHHBIC
(64) MOJICTAHOBKHU ™. BBIPKEHHUS 110 YCIOBUIO 3a1a4H.
bykBeHHbIE paBEHCTBA, HAXO0XJIEHUE HensBecTHOTO | McciieqoBaTh ~ HECJIOKHBIE  YUCIOBBIE  3aKOHOMEPHOCTH,
KOMIOHEHTa. DOpMYIIbI. UCIOJIb30BaTh OYKBBI JJIs UX 3aMHCH.

BbIunciasTh YHCIOBOE 3HAUYCHHUE OYKBEHHOTO BBIPAKEHUS MPHU
3aJJaHHBIX 3HAYEHUAX OYKB C OMOPON Ha aNrOpUTM YUEOHBIX
JICCTBUH.

3anuceiBaTh ¢hopmyJbi: nepumeTpa u IUIOIIA N
MpSIMOYTOJIbHUKA, KBajpara; JUIMHBI OKPY)XKHOCTH, TUIOIAJIN
KpyTa; BHIMOJIHATH BHIYHCJIEHHS 110 3TUM (hopMyIiaM.
CocTaBiasiTb (popMyJibl, BBIPAKAIOIMINE 3aBUCHMOCTH MEXKAY
BEJIMYMHAMU: CKOPOCTb, BPEMSI, PACCTOSIHUE; LI€HA, KOJIMYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTh, BpeMs, O00BEM paboOTHI;
BBITIOJHATH BBIYUCIICHUS TI0 3TUM (opMyaMm.

Haxoauth  HEW3BECTHBII  KOMIIOHEHT  apHU(QMETHYECKOTO

NEeNCTBUA.
Harasanas YeTpIpE€XYTroJIbHUK, IIpUMEPHI YeThIPEXYroJbHUKOB. | U300pakaTh Ha HEJIMHOBAHHOM M KieTyarod Oymare c
reoMeTpus. IIpsMOyrosbHUK, KBajapar: CBOWCTBA CTOPOH,  YIJIOB, | UCIIOJIB30BAaHUEM YEPTEKHBIX WHCTPYMEHTOB
Durypbl JIMaroHaJIeH. YETBIPEX YT OJIbHUKHU c 3aJaHHBIMU CBOMCTBAMH: c

Ha IJIOCKOCTH napajijiCJIbHbIMH, TCPHCHAUKYIISIPHBIMH, paBHBIMU CTOpPOHAMH,

N3mepenue yrinoB. Buabl TpeyroibHUKOB.




(14 1)

[Tlepumerp mHOroyrompHuka. Ilmomane ¢urypsr. dopmyssi
nepuMeTpa W IUIOIAAM TpsMoyroipHuka. [Ipubmmxénnoe
U3MEpEHue MIouaau Guryp.

*TIpaxTrueckas padota «[lmomane kpyra»*.

OpSAMBIMH  yIJIaMH W JIp., PaBHOOEAPEHHBIH TpPEyrojbHHK.
Ipennararb 1 00Cy:KI1aTh COCOObI, AJATOPUTMbI IIOCTPOCHUS.
HccaenoBarb,  HUCIONB3YyS  OKCIIEPUMEHT,  HaOJIOJCHHUE,
MOJEIIMPOBAaHUE, CBOMCTBA IPSAMOYIrOJIbHUKA, KBajpara,
pa30uBaTh Ha TPEYTOIBHUKH C OMOPOI HAa BOIPOCHBIH TUIAH.
O00CHOBBIBATDH, ONPOBEPrarb C IOMOILIbIO KOHTPIPUMEPOB
YTBEPKACHUS O IMPSAMOYIOJIbHUKE, KBaJpare, Pacrno3HaBaTh
BEpHBIE U HEBEPHBIEC YTBEPKICHHUS.

N3MepsATh U CTPOUTH C NOMOIIBIO TPAHCIIOPTUPA YIVIBI, B TOM
YHUCJIE B MHOIOYI'OJIbHUKE, CPAaBHUBATH YIJIbl, Paclo3HABATH
OCTpbI€, IPSIMbIE, TYIbIE, pA3BEPHYTHIE YIJIbL.

Pacno3naBars, U300paxkaTh OCTPOYTOJIbHBIH,
IIPSAMOYTOJIBHBIN, TYIIOYT'OJIBHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI  TPEYroJbHUKH (MPH HEOOXOJUMOCTH C
MCII0JIb30BaHUEM BU3YaJIbHOH OIOPHI).

BeruucasTe IIEPUMETP MHOI'OYTOJIbHUKA, IJI01LaIb
MHOTOYTI'OJIbHUKA pa30MEeHHEM Ha MPSAMOYTOJIbHUKH, HA PABHbIE
burypsl, HUCHOIB30BaTh METPUYECKUE EAMHUIIBI H3MEpPEHUS
JUTMHBI U TIJTOIIAIU C OTIOPOM HA aJTOPUTM yUeOHBIX JEHCTBUM.
Hcnonb3oBaTrh NpudInKEHHOE H3MEpPEeHne JIUMH U IUIOoIIaaen
Ha KJeT4yaro Oymare, TPHOIMKEHHOE W3MEPEHUE JTMHBI
OKPYXHOCTH, IUIOILAIN KPyTa.

ITonokuTEILHBIE U
oTpuUAaTe/bHbIE
qucaa

(40 )

[lensie  uymcna.  *Moaynp  yucna,  reoMeTpUyecKas
UHTepHpeTanus Moayis. YuCIoBbIe MPOMEXYTKU ™.

[TonoxuTtenpHpie W OTpuIlatenbHble uyucia. (CpaBHEHHE
MOJIOKUTEIBHBIX U OTPHUIATENBHBIX Yncel. ApudmeTnueckue
JIEUCTBUSA C MOJIOKUTEIBHBIMA U OTPULIATEIbHBIMU YU CIIAMU.
Penrenne TeKCTOBBIX 3a7ad.

IpuBoauTL NpPUMeEPHI HCIONB30BAaHUS B PEATHHON IKU3HU
MOJIOKUTEIBHBIX U OTPUIATENBHBIX YHCET.

H300pazkaTh 1eble YKcia, MOJ0KHUTEIbHBIE U OTPUIIATEIbHbIC
yrpcia TOYKAMH HA YHUCJIOBOM MPSMOM, WMCIOJb30BaTh
YHCJIOBYIO MPSIMYIO JUI CPABHEHUS YHCEIL.

I[IpuMensiTh NpaBWjIa CPaBHEHHUS, YNOPSAOYMBATHL LIEJbIE
yucia; *HaXoauTh MOJIYJIb Yncaa™.

@ opMyIMpPOBaTH NMPABUJIA BEIYUCICHUS C MTOJOKUTEIBHBIMU U
OTpI/IHaTeJILHBIMI/I qyucjiaMHi, HaAXOAUThb 3HAYECHUS YHCJIIOBBIX
BBIpXECHHI, COJIEpIKaIIIX IEeNCTBUA
C ITOJIOKHUTCIIBHBIMU nu OTpI/IIIaTeJ'II)HBIMI/I qucjiamMun l'[pI/I




HEOOXOJUMOCTH C OTIOPOil Ha AITOPUTM TIPABHUIIA.
IIpuMeHsiTL  CBOICTBA CIOXCHHUA W yYMHOXCHUS  JIIS
peoOpa3oBaHUs CyMM U MTPOU3BEICHUN.

IIpeacraBienne [IpaMoyronbHas  cucremMa  KOOPAMHAT HA  IUIOCKOCTH. | OOBSAICHATh M MJLIIOCTPUPOBATH MOHATHE IPSAMOYTOJbHOU
AAHHBIX KoopauHaTsl TOUKH Ha IIJIOCKOCTH, adcLucca U OpJAUHATA. CHUCTEMBl ~ KOOpPAMHAT  HAa  INUIOCKOCTH,  MCIIOJIb30BaTh
(64) CronbuaThie i KPYrOBbIC JHATPAMMBL. TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPAMHATHON INIOCKOCTU TOYKH U
[Tpaktuyeckas padora «IlocTpoeHue quarpaMmm. urypsr 1o 3aaHHBIM KOOPJMHATAM, HAXOAMTH KOODIMHATEHI
Pemienne  TekCTOBBIX  3aday,  CoJepXKallUX  JaHHbIe, | TOUCK.
IIpeJICTaBICHHbIE B TA0IMIAX U HA JUarpammax. Yurars croji0ouarhie u KpPYTrOBBIE JAarpamMMel;
HHTEePNpPeTHPOBATH JIaHHBIE; CTPOMTH cTosiouaThie
JMarpaMMmBl.
Hcnonb3oBats nHGOPMANUIO, IPEACTABICHHYIO B TaOIMIAX,
Ha JuarpamMmax A PELIeHHs TEKCTOBBIX 3aJad M 3a1ad U3
pEATBHOM KU3HMU.
Harasignas *TIpsimoyronpHbIN Napauiesienunen, Kyo, npusma, nupamuia, | Pacmo3dnaBarb Ha  deprexax, pHUCYHKAaX, ONUCHIBATH
reoMeTpusi. KOHYC, UWIMHAp, 1map u  cdepa.  M3o0paxeHue |nupamuiy, Npu3My, HWIKHAP, KOHYC, IIap, H300paxkaTh UX OT
durypsbl IIPOCTPAHCTBEHHBIX ¢buryp. [Tpumepsl pa3BEPTOK | pyKH, MOJEJUPOBATH U3 OyMaru, IIIaCTUIMHA, IIPOBOJIOKU U JIp.

B NMPOCTPAHCTBE
O )

MHOT'OTPAaHHUKOB, IUJIKHAPA U KOHYCA.

[TpakTrueckas paborta «Co3znanue Mojenei
IPOCTPAHCTBEHHBIX QUTYPY.

[Tonstue o00bEMa; eauHULBI U3MepeHHs o0bEMa. OOBEM
OpSMOYTOJIBHOTO Mapajuienenumnena, kyoa, Gopmynsl o0bEMa™.

¢ Hampasisitouie nomoipto. [puBoANTH MpUMeEPbI 0OBEKTOB
OKpYaroIlero Mupa, UMeroImux GopmMbl Ha3BaHHbIX TEN.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PaJInyC U JUAMETP, pa3BEPTKA.

N3y4yaTh, UCHOIB3Yys SKCIIEPUMEHT, HAOJNIOJIEHHE, U3MEPEHHE,
MOJIEJIMPOBAaHUE, B TOM YHCIIE€ KOMIIBIOTEPHOE, 1 ONMHCHIBATH
CBOICTBA HAa3BaHHBIX TECJI, BBISIBJATH CXOACTBA W Pa3JIN4Ms:
MEXy MUPaMHUION U MPU3MON; MEXIY LWINHIPOM, KOHYCOM U
1apoMm.

Pacno3naBarh pa3BEPTKHM MapajuieNienuiena, Kyoa, MPU3MBI,
NApaMuU/bl, KOHyCa, LIWJINHPA; KOHCTPYHPOBATh JaHHbBIC TEJa
W3 Ppa3BEPTOK, CO3JaBaTh MX MOJCIM C HampaBJsAOUIEH
MTOMOLUIBIO.

Co3naBaTh MoOJeJM IPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarw,
IIPOBOJIOKH, TUIACTHIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM Y4eOHBIX




JCUCTBHUH.

H3mepsaiTh Ha Moaeasix: IMHBI pPEOGEP MHOIOTPAHHUKOB,
JIUAMETD LIapa.

BoruncasaTe mo  ¢opmysam: 00bEM  IPSIMOYTOJILHOTO
napajiejenumnena, Ky0a; HCIOIb30BaTh €IWHHULIBI HU3MEpPEHUS
00bEéMa; BBIYHCAATH OOBEMBI TEJ, COCTABJIICHHBIX W3 KYOOB,
[apajuIe/ICNUIIeIOB; peliaTh 3224 C PCaIbHBIMUA JTaHHBIMU C
OTIOpOH Ha CIPABOYHYIO HH(POpMAIIHIO.

[MoBTOpEHME,
00001mEeHME,
CHCTEeMATH3 AU
(20 v)

[ToBTOpEeHHE OCHOBHBIX TOHSITHI W METOJOB KypCcOoB 5 u 6
KJIacCOB, 00001IeHNE U cCUCTEeMaTH3aIUs 3HAHU.

BeryucasrTe 3HAYCHUS BBIPAKCHMUI, COZIepIKaILUX
HaTypaJIbHbIE, LENble, IIOJIOKUTEIbHbIE M OTPULIATEIbHbIE
qucia, OOBIKHOBEHHBbIE M JECSITUYHBIE JpOOH, BBIIOJIHATH
npeoOpa3oBaHusl 4YKMCed U BBIPAKEHUH NpPU HEOOXOJUMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

BeiOouparr  cmoco®  CpaBHEHHsS  4YMCEN,  BBIYMCIICHHI,
NpUMEHSATh CBOIicTBa apudMeTudyecKkux JeHCTBUM s
palMoOHaIN3alUU BBIYUCIICHUN.

Pemath mpocreiiliMe 3agauM U3 PEAIBHOM  JKU3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMA JUIS PEIICHHs 3a1a4 U3
JIPYTUX MPEeIMETOB.

Pemars npocreiiimme 3axa4i pasHbIMH CIIOCO0aMHu.
OcyuiecTBJAATh CAMOKOHTPOJb BBINOJIHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY pPe3yibTaTa BEIYUCICHUMN.




TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I10 'OJAM OBYYEHMA)

7 kaacc (He menee 102 u)

Ha3zBanmue
pa3neia (TemMbl)
Kypca (4uciao

OcHoBHoOe coepkaHue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH Oﬁy‘lalOHII/IXCH

4acoB)
Yuciaa n [ToHsiTHE panoOHaIBLHOTO YHCIIA. CucreMaTH3UPOBaTh H odoramarnb 3HAHHSA 00
BBIYHCJICHHUS. ApudmeTndeckne IEHCTBUS C PANMOHAIBHBIMH YHCIAMH. | OOBIKHOBCHHBIX H JCCSITHYHBIX JAPOOSX.
PanuonajbHbIe CpaBHeHue, ynopsi04iBaHUE PAIIUOHATILHBIX YHCE. CpaBHHMBATBH H YHOPSA0YMBATH APOOH, IPeoOPa30BbIBas MPH
qucaa Cremnenb ¢ HATYpaJIbHBIM MTOKA3aTEIEM. HEOOXOAMMOCTH  JIE€CATHUYHBIE JApoOM B  OOBIKHOBEHHBIE,
(25 ) Pemennie ocHOBHBIX 3a7jau Ha APOOU, MPOLIEHTHI U3 PEaTbHON | OOBIKHOBEHHBIE B JECSATHUYHBIC, B YACTHOCTH B OECKOHEUHYIO

MPaKTUKH.
[Ipyu3Haku  ACIMMOCTH,  Pa3IOKECHUS
HATypaJbHbIX YUCEN.
Peanbubie 3aBUCHUMOCTH. [Tpsimast
MPONOPIUOHATIBHOCTH.

Ha MHOXUTCIN

u oOpaTtHas

JIECATUYHYIO APOOb.

IIpumensaiTb  pa3HoOOpa3Hble  CHOCOOBI W NPHEMBI
BBIYMCJIEHHS] 3HAYEHMIT IPOOHBIX BBIPaKeHHH, COIepKaIUX
OOBIKHOBEHHbIE U  JECATUYHbIE JpOOM: 3aMEHATh IpH
HEOOXOJMMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJAUTH BbIpakeHUE K (opme,
HaubOosnee ynoOHOM Ui BBIYMCIEHUH, MpPeoOpa3OBHIBATH
JpOOHBbIE BBIPAXKEHHUS HAa YMHOXEHHE U JeJIEHHE JECATHYHBIX
Ipo0eil K TeHCTBUSAM C LEIbIMU YKcaaMH (TP HEOOXOIUMOCTH
C HaIPaBJIAIOLIEH MOMOILBIO).

I[IpuBoAuTH YHCI0BbIe W OyKBeHHbIEe NMPUMEPbI CTEIECHU C
HaTypaJbHbIM [OKa3aTeleM, OOBACHAA 3HAUEHHs OCHOBAHMS
CTETIEHU W TOKa3aTelsl CTEeNeHHU, HAXOIUTh 3HAUYEHUS CTETeHEH

Bia a (@ — moGoe palMoOHaIbHOE YHCII0, N — HaTypaJlbHOE
YHUCJI0) C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIHIO.

ITonuMate cMbICa 3aMHCH 0OJBIIMX YHCET € INOMOIILIO
AeCATUYHBIX Apo0deii U creneHel ynciaa 10, npuMEHATL UX B
peabHbIX CUTyalusIX.

IIpuMeHATH IPU3HAKYU JACITMMOCTH, Pa3I0KEHHS HA MHOXKHUTEIIN
HaTypaJIbHbIX YHCEIL.




Pemiars mpocreiimume 3agauyd  HA  4acTH, [IPOLICHTHI,
MIPOTIOPITMH, HA HaXOXKJIeHUEe ApoOH (MPOIEHTAa) OT BEJIUYUHBI U
BEIMYMHBI 10 €€ 1pobu (TmpoueHTy), Ipodu (MpoIeHTa),
KOTOPBI COCTABJISIET OJHA BEJIMYMHA OT Jpyroil. IlpuBoanTs,
pa30upaTh, OLEHUBATDH PA3JINYHbIC PEILICHUS, 3alIUCU PEILICHUI
TEKCTOBBIX 3a7a4.

Pacno3naBatb M OOBSICHSITBH, OIMPAACh Ha OINPEACICHUA,
psIMO  TMPONOPIMOHATIBHEIE W O0OpaTHO MPONOPLIHUOHATIBHBIC
3aBHCHUMOCTH MEXAY BEJIMYMHAMU; MPUBOAUTH MPUMEPHI dTUX
3aBHCHUMOCTEHl W3 peaJpHOr0 MHpa, U3 JAPYrUX Y4eOHBIX

IIPEIMETOB.
Pemarp npocreiiniyie mMpakTHKO-OPHEHTHPOBAHHBbIE 3a1a4H
Ha  Japo0M, TNpOULEeHTbI, TNPAMYW® U  00paTHYIO

NPONOPUHOHAIBLHOCTH, NPONOPLMH.

Auredpanyeckue
BBIPAKEHUS
(27 v)

bykBennble  BelpaxkeHus.  Ilepemennblie.  JlomycTumeble
3HAaYeHUs NepeMeHHbIX. DOpMyJIbL.

[IpeoOpa3oBanne OYKBEHHBIX BBIPAKECHUH, PACKPBITHE CKOOOK
U TIPUBE/ICHUE MOI00HBIX ClIaraeMbIX.

CBoilicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEJIEM.
MHoOrousneHsl. Cnoxenue, BBIUNTAHUE, YMHOXECHHE
MHOTrowieHoB.  Dopmysbl  COKPAIIEHHOIO  YMHOXKCHMUS.
Pa3no)xeHrne MHOTOUYJIEHOB HA MHOXKHUTEIIH.

OBnagerp Ha  0a3oBoM  ypoBHe  anreOpandeckoil
TEPMUHOJIOTHEH M CHMBOJIMKOH, MPHMEHSITh €€ B Ipolecce
OCBOEHUS yueOHOro MaTepuaa.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPDAKEHMH IMpPH 3aJaHHBIX
3HAYECHUSIX OYKB; BBITTOJHATH BEIYUCICHUS 110 (hOpMyIaMm.
BoInoHATH TPeoOpa3oBaHus LEIOT0 BhIPaKEHHsSI B MHOTOUJICH
MIPUBEJICHUEM MTOJAO0HBIX CIaraeMbIX, pACKPBHITHEM CKOOOK.
BbINOHATH  yMHOXXEHHE OJHOYJIEHa Ha MHOTOWIEH H
MHOIOWJIEHAa Ha MHOTOYICH, MPUMEHATH (POpMysbl KBajpaTa
CYMMBI M KBaJpaTa pa3HOCTH C OIOpPOH Ha CIPaBOYHYIO
MH(pOpMALIHIO.

OcyuiecTBJIATh PA3JI0KEHUE MHOTOYJICHOB HAa MHOXHUTEIH
HYTéM BBIHECEHUS 32 CKOOKHU 06IIICFO MHOXUTCJIA, IPUMCHCHU A
dopMynbl  pPa3sHOCTH KBaApaToB, (OPMYT COKpAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HHPOPMAIIHIO.
I[pumensite 1peoOpa3oBaHUE MHOTOWIEHOB JJISI PELICHHS
Pa3IMYHBIX 3aaa4 M3 MaTCeMaTHKW, CMCKHBIX MPEAMCETOB, U3
peanbHON MPaKTHUKH.

3HaKkoMHUTLCS C HCTOpHeﬁ pPa3sBUTHA MAaTCMATUKH.




YpaBHeHus
U HepaBeHCTBA
(20 u)

VYpaBHeHue, IpaBuia peoOpazoBaHus ypaBHEHUS,
PaBHOCHJILHOCTh YPaBHEHHU.

JIuneliHOE ypaBHEHHE C OAHOU IIEPEMEHHOMN

MepEMEHHOM, pelIeHUE JUHEUHBIX YpaBHEHUU. Penienne 3amau
C IIOMOIIBIO YPaBHEHHUM.

*JIuHeitHOe ypaBHEHHUE C IBYMS IEPEMEHHBIMU U €0 rpaduk™.
Cucrema 1ByX JUHEMHBIX YPaBHEHUH C IByMs IIEPEMEHHBIMHU.
Pemenne cuctem ypaBHEHHMH CIOCOOOM TOJCTAHOBKH H
CIIOCOOOM CITOKEHHS.

Pemiatp JMHENHOE YypaBHEHME C OJHOM IIEPEMEHHOW,
NPUMEHsIA NMPAaBMJIA IIE€PEX0Ja OT MCXOQHOTO YpPaBHEHHS K
pPaBHOCHJIBHOMY eMy Oosiee mpocroro Buzpa. IIpoBepsiTh,
ABIISICTCA JIM KOHKPETHOE YHCIIO KOPHEM YPAaBHEHMS.

[oadupars mpumepbl Nap YUCEN, SBILIOLIMXCS PELICHUEM
JIMHEHNHOIO ypaBHEHUS C IBYMS IICPEMEHHBIMH.

CTpouTh B KOOPAWHATHOH IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHMsI C JBYMs MEpeMEHHbIMH (IIpY HEOOXOAMMOCTU C
UCTIOJIb30BAHUEM CMBICJIOBOI OMOpPHI); TMONB3YACH TpaduKoMm,
NPUBOJAUTH IPUMEPbI PELICHHUs YPABHEHHUS.

Haxonuth peleHue CUCTEMBI JBYX JIMHEWHBIX YPaBHEHHU C
JIBYMsl [E€pPEMEHHBIMH C OHNOpPOH Ha alropuT™M Yy4eOHBIX
JICHCTBH.

CocTaBJiAITh U peliaTh YpaBHEHUE WIN CUCTEMY YPaBHEHUH 110
YCIOBUIO 33Ja4M, HWHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3aJauyd IOJIY4YCHHBIA pe3yJbTaT C ONOpPOM Ha
BOIIPOCHBIH IIJIaH.

Koopaunarsi
U rpauKH.
DOyHKIUH
(24 9)

Koopaunata Touku Ha npsAMoil. YWCIOBBIE INPOMEKYTKH.
PaccrosiHne Mexay 1ByMsl TOUKaMH KOOPAUHATHOW MPSMON
IIpssMoyronbHas cucTeMa KOOpAMHAT Ha IUIOCKOCTH. [IpumMepsl
rpadukoB, 3amaHHbIX (Qopmynamu. UreHune rpaduKoB
peanbHBIX 3aBUCUMOCTEM.

[lonstue Qynkumu. I'papuk dynkumu. CBoiicTBa (QYyHKIMM.
JIuneitnas  gynkuus. Iloctpoenwe rpaduka aMHEHHOU
bynkun. ['paduk Gyakmmun y = kX + b,

N300paxkarh Ha KOOPJIMHATHOM pSMOi TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAWHATAM, IIy49H, OTPE3KH,
MHTEPBAJIbI; 3alIMCHIBATH UX Ha alreOpanyeckoM si3bIKe.
OTMeyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH I10 33JaHHBIM
KOOpJMHATaM; CTPOMTh IpaUKH HECIOKHBIX 3aBUCHUMOCTEH,
3aJJaHHBIX (OpMyJlaMH, B TOM YHCJIE C MOMOIIBIO IUPPOBBIX
nabopaTopuid.

[pumensiTh, U3y4yaTh NPeUMYIECTBA, UHTEPNPETHPOBATH
rpauyuecKkuil crocob npeacTaBieHHs U aHATN3a Pa3HOOOpa3HOM
KU3HEHHOU MH(pOpMaInu.

OcBanBaTh Ha 6a30BOM YpOBHE MOHATHE (PYHKLIMH, OBJIACBATh
(GYHKIIMOHAJIBbHOW TEPMHUHOJIOTHEH.

Pacno3uaBath nuHeiHy0 QyHkuuio Y = kx + b, onmucwiBaTh
¢€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI Kod(duimenTos K u b
(mpu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM IPaBUIIA).
Crpours rpaduku JuHeHONH QyHKIMH, QyHKIMU Y = KX + b




HUcnoan3oBare 1nugpoBbie pecypcebl
rpadukoB GyHKIMI 1 H3y4YEeHUS UX CBOMCTB.
[IpuBOoaUTE TPHUMEPH! JIMHEWHBIX 3aBUCUMOCTEM B peajbHBIX
IpoLeccax U sIBJICHUSIX.

I IIOCTPOCHUA

IloBTOpPEHME
1 00001IeHuE
69)

[ToBTOpEHNE OCHOBHBIX IMOHATHI U METOJOB Kypca 7 Kiacca,

0000111eHNE 3HAHUH.

BbiOnparh, mNpPUMeEHATH CHOCOOBI  CPAaBHEHUS  YHUCEIl,
BBIYMCIICHHM,  TPeoOpa3oBaHUN  BBIPAKCHHH,  PEIICHUS
yYpaBHEHHH MTPU HEOOXOIMMOCTH C HAPABIIAIONMIEH TOMOIIBIO.

OcyuiecTBJIASATh CAMOKOHTPOJIb BBINOJIHSAEMbBIX JEUCTBUM U

CaMOIIPOBEPKY pe3y/ibTaTa BBIYMCICHUH, MPEOOpa3OBaHU,
MOCTPOCHUH.
Pematy mpocreiilime 3agauM U3 PEANBHOM  JKH3HH,

NPUMEHSATh MaTeMaTHYeCKHe 3HAHMUSA /IS PelleHus 3a/1a4 U3
JIPYTUX MPEIMETOB.

Pemate mnpocreiilmme TeKCTOBbIE 3a/Ja4H,
BBIOHPATH CMIOCOOBI PELICHUS 33/1a4U.

CPABHUBATD,

8 kuacc (He menee 102 )

Ha3Banue
pasaesa (TemMbl)
Kypca (4uci10

OcHoBHOE conep:kanue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Yucaa u KBagpatuelii  kOpeHb M3 4uCHA. *TlonsiTue 00 | DopMyIHpoOBaTH OmpeejieHne KBaJIPaTHOTO KOPHs M3 4YHMCIa,
BbIYHCJICHUA. UppaluoOHaIbHOM  yMcie.  JlecaTuuHble  MpUOIMKEHUS |apU(PMETUYECKOTO KBaJpaTHOIO KOPHS MpPH HEOOXOAMMOCTH C
KBaaparubie HPPALMOHATIBHBIX YHCET. BHU3yaJIbHOW ONOPOHA.
KOpHHU JeiicTButenbHble yncna. CpaBHEHHE JeHCTBUTENbHBIX uncen™. |[IpuMeHsI T OlNepalnuio M3BJIEYEHUS KBAJpaTHOTO KOpPHS W3
(15 ) ApubdMeTnieckuii KBaApaTHBIA KOPEHb. qHciIa, HCMOJb3Ys TPU HEOOXO0AUMOCTH KAJBKYJISITOP.

YpaBHenne Buaa X° = a.
CaoiicTBa apu(pMeTHYECKUX KBaJIpaTHBIX KOpHEH.
[IpeoOpa3oBaHre  YHCIOBBIX  BBIPAXKEHHH,  COJEpIKaIINX

KBaApPATHLIC KOPHH.

OlleHl/lBaTb KBaApaTHBIC KOpHH OCJIbIMHA qHucjiaMu u
JACCATUYHBIMU I[pO6HMI/I.
CpaBHl/lBaTb H ynopsaaouuBaTrb palrOHAJIBHBIC n

HppaluOHAJILHBIC YHCJIa, 3alIMCAHHBIC C IMOMOIIBIO KBAaAPATHBIX




KOpHEH ITp1 HEOOXOAMMOCTH € HAIPaBJIAIOLIEH TOMOILBIO.

HccaenoBarb ypaBHEHHE x2 = d, HaxoIUThb TOYHBIE U
npubimxEHnbie KopHu pu a > 0.

HccaenoBarh cBoOiicTBA KBAaJpaTHBIX KOpPHEH, IPOBOIA
YHCJIOBBIE AKCIEPUMEHTHl C MCIIONb30BAaHUEM KaJbKYJISTOpa
(KOoMTIBIOTEDA).

IlpuMeHaTs CcBOMCTBA apH(MeTHYECKHMX KOpHeH 1Jd
npeodpPa30oBaAHUA BbIPAKEHUI.

BoinosHATL mnpocreiimme mnpeodpa3’oBaHWs  BBIPAXKCHHUU,
coJiepKallluX KBaJpaTHble KOPHU. BplpaxkaTb NepeMeHHbIE U3
reOMETPUUYECKUX U PU3ndeckux GopMyi MPU HEOOXOAUMOCTH C
OIIOPOI Ha MPABHUJIO.

BoiunciasTh 3HaYeHHs1 BBIPAXKCHUN, COAEPIKAIMX KBaJpaTHbIE
KOPHM, UCIIOJIb3YS P HEOOXOAUMOCTH KAJIbKYJIATOP.
Hcnonb3oBaTh B XOI€ pELIEHUS 3aJad  DJIEMEHTapHbIE
IIPEJICTABICHUS], CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYCHUSIMU
BEJIMYMH.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS MATEMATHKH.

Yuciaan
BBLIYMCJICHUS.
Crenenn

¢ IeJbIM
nokasarejiemM
(79)

Crenens ¢ nenslM nmokasareneM. CTangapTHas 3aluch Yucia.
Pa3mepsl 00BEKTOB OKpyskaroIiero Mupa (0T 3JIeMEHTapHBIX
YaCTHI] 0 KOCMUYECKUX 00BEKTOB), IITUTEILHOCTH MPOIIECCOB
B OKPY>KAIOIIEM MUDE.

CBolicTBa CTENIEHH C II€JIBIM IT0Ka3aTeleM.

@opMyJIMPOBATH OMNpeaeIeHne CTEIIEHH C LIEJbIM [T0Ka3aTeaeM
(mpu HE0OXOAMMOCTH MO BU3yaJIbHOH OIOpe).

IIpencraBaare 3anmuch OOJBIIMX W MajblX 4YHUCEN B
cragaapTHoM Bujae. CpaBHMBATh 4YHCIIa U BEJIUYHUHBL,
3aMycaHHble ¢ UCTIOIb30BaHNeEM creneHu 10.

Hcnonb3oBaTh 3amMch YHCEN B CTAaHAAPTHOM BHUJAE UL
BBIPAXEHUSI pa3MepoB OOBEKTOB, IIUTEIBHOCTH IPOLIECCOB B
OKpPYXKaroIlleM MUPE.

D®opMyIHPOBATH, 3aAMUCHIBATHL B CUMBOJIMYECKON (popme U
WLIIOCTPUPOBATh NPHMEPAMH CBOMCTBA CTENEHU C LENBIM
mokazatesieM (MpU  HEOOXOJWMOCTH C  HCIIOJIb30BaHUEM
BHU3YyaJbHOU ONOPBHI).

IIpumeHsiTh  cBoOiicTBA CTENEHW I IpeoOpazoBaHUs
BBIPQXEHUH, COAEpXKAIIMX CTENEHU C LENbIM I0Ka3aTelIeM C




UCIIOJIb30BAaHUEM  CIIPAaBOYHOW WHGpOpMAnuu. BbINOJHATH
JAedcTBUSI C YHUCIaMH{, 3alMCaHHBIMU B CTaHJApPTHOM BHJE
(YMHOXEHUE, JIeJICHHE, BO3BEJICHUE B CTCIICHB ).

Aaredpanyeckne |KBagparueli TpéxuieH. PasnoskeHne kBagpaTtHoro tpéxwieHa | Pacmo3naBatb — KBaJpaTHBIM — TPEXWIEH,  yCTAHABIIMBATH

BBIPaKeHHS. Ha MHOKUTEIIH. BO3MO>KHOCTb €T'0 pa3JI0KEHUsI HA MHOXKHUTEIH.

KBaaparublii PackaaapiBaTh Ha MHOKHMTEJIHM KBAJPATHBIM TPEXWIEH C

TPEéXwieH HEOTPULIATENILHBIM JTUCKPUMHUHAHTOM TPH HEOOXOIUMOCTH C

(59 OINOpPOM Ha AJITOPUTM IpaBUJIA.

Anaredpanyeckue |AnreOpanyeckas 1poOb. JlomycTuMble 3HaU€HUS IEPEMEHHBIX, | 3anucbIBaTh ainredpandeckue BoipaxeHus. Haxoqurb o61acth

BbIPaKeHHS. BXOJIAIIMX B anreOpanyeckue BbeIpakeHus. (OCHOBHOE |ONpeAeNeHUs PallMOHATEHOTO BBIPAYKEHUSI.

Adredopanyeckasi | CBOWCTBO anreOpanyeckoi 1poou. CokpamieHne Apooeii. BbINOJHATHL YKCIOBHIE MOJCTAHOBKA M BBIYMCJIATH 3HAUECHUE

ApooL CrnoxeHue, BbIUMTAHHE, YMHOXEHHE u JIeJIeHre | IpoOu, B TOM YHCIIE C TOMOIIBIO KaTbKYJIATOPA.

(15 9) anrebpandeckux npobeil. IlpeoOpa3zoBaHue  BbIpaxeHUil, | POPMYJIHMPOBATH OCHOBHOE CBOWMCTBO ajredpandeckoi Ipodu

CoJieprKalluX anredpandeckue Ipoou. U MPUMEHSATH €ro I IpeoOpazoBaHust JpoOeit.

BbINOJHATL JAeicTBUSL C anreOpanyecKuMH JpOOsIMH  TIPH
HEOOXOIUMOCTH C Hampapistomeil nomomplo. [IpumeHsTH
1peoOpa3oBaHus BBIpAXKEHUM Ui peleHus 3a1ad. Beipaxkars
nepeMeHnble u3 (opmyn (puU3MUECKUX, TECOMETPUYECKHUX,
ONUCHIBAIOIUX OBITOBBIC CHUTYallMH) TPH HEOOXOIUMOCTH C
HaIPaBJIIONIEH TTOMOIIBIO.

YpaBHeHust KBanpatHoe ypaBHenue. HemonHoe kBanpaTHoe ypaBHEHMeE.|Pacno3dHaBaTh KBaJpaTHbIE ypaBHEHUS.

U HepaBeHCTBA. dopmysa KopHel KBaapaTHOTo ypaBHeHUs. *Teopema Buera*. |3anucbiBaTh (opMysly KOpHEHl KBaJpaTHOIO YpaBHEHWS,

KBanparubie Pemenne  ypaBHeHMH,  CBOAALIMXCA K  KBaJpaTHHIM. | peliaTh KBAJpPaTHble YPaBHEHUs] — IIOJIHbIE U HEIMOJHbIE (C

YPaBHEHUs [Ipocreiimme ApoOHO-pallMOHATIBHbBIE YPaBHEHHUSL. MCII0JIb30BaHNUEM CIPABOYHON MH(POPMAIUN).

(1549) Pemenne TEKCTOBBIX 3afad € MNOMOIIBIO  KBajgpaTHbIX |[IpoBoauTh  mpocTeiilime  mccjieg0BaHMS  KBAJpPaTHBIX

YPaBHEHUM. YpaBHEHUM.

Pemiath ypaBHeHUsl, CBOASIINECS K KBAaAPAaTHBIM, C IOMOLIBIO
npeoOpa3oBaHUi W 3aMEHOM TMepeMeHHOW ¢ Omopod Ha
QJITOPUTM TIpaBUJIA.

HaOuronats ¥ aHAJAM3MPOBAThL CBA3b MEXAY KOPHAMU U
K03 pULIMEeHTaMU KBaJPaTHOTO YPAaBHEHHUS.




*TIpumMeHsTH TEOpEMY Buera IS peLeHus
3a/1a4 (C UCIOIB30BaHUEM O0Opa3iia)™.

Pemath TekcTOBBIE 3aJa4yd  anreOpanvyeckuM CrocoOoM:
MEPEXO/IUTh OT CJIOBECHOH (HOPMYIHUPOBKM YCIOBUS 33Jaud K
areOpanveckoll MOJETH MYTEM COCTaBJICHHS YpaBHEHHS (IIpU
HEOOXOUMOCTH C  HaNpaBIAIOIIEd TMOMOINBIO);  pelaTh
COCTaBJIEHHOE YPAaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS aIreOphl.

YpaBHeHus JluHeiHOE YpaBHEHHE C JABYMs IEPEMEHHBIMH, ero rpaduk,|Pacmo3zHaBaTh TUHCIHHBIC YPAaBHEHUS C IBYMS IIEPEMEHHBIMH.
U HEpaBeHCTBA. IIPUMEPBI PEUIEHUS YPABHEHUH B LIENBIX YUCTIAX. Crpouth rpaQuKy JIMHEHHBIX YpaBHEHHH, B TOM YHCIE
Cucrembl Pemenne cucteM JByX JIMHEHHBIX YPaBHEHUH C JBYMS |MCHOJIBL3Ysi HHU(pPOBbIe pecypcbl (P HEOOXOIUMOCTH C
YPaBHeHH nepeMeHHbIMHU. [IpuMepbl pemieHus CUCTEeM HETUMHEHHBIX |OMOpPON Ha alTOPUTM Y4eOHBIX ICUCTBUN).
(13 v) YPaBHEHUU C JIBYMsI IEPEMEHHBIMH. Pazanyare napauielabHbBIE U NEPECEKAIOIINUECS MPSIMBIE IO UX
*T'paduueckass  HUHTEpHpeTalUsi  ypaBHEHUS C  JABYMs | ypaBHEHUSIM.
[IEPEMEHHBIMH U CUCTEM YPABHEHUH ¢ JByMsl IepeMEHHBIMU ™. |PemiaTh CHCTEMbl JBYX JIMHEHHBIX YpaBHEHHM C JByMs
Pemrenne TeKCTOBBIX 33J1a4 C MOMOIIBIO CUCTEM YPABHEHUH. MIEPEMEHHBIMU TI0JICTAHOBKOU U CII0KEHUEM.
Pematp npocreiime CUuCTEMBbI, B KOTOPBIX OJHO U3 YPaBHEHUN
HE SBJISETCS TUHEHHBIM IIPU HEOOXOIMMOCTH C HaMpaBISIONIEH
MTOMOUIBIO.
*TIpuBoauTh rpaguyeckyl0 HMHTEPNPETAlMI0  PEIICHUS
YpaBHEHUS C JABYMsSI MEPEMEHHBIMH W CHCTEM YPaBHEHUH C
JBYMsI TIEpEMEHHBIMU. *
Pemiath TeKCTOBBIE 32/1a4M aNreOpanueckuM CIOCOOOM.
YpaBHeHust HucnoBble HEPABEHCTBA U UX CBOMCTBA. DopMyIMpPOBATH CBOMCTBA YHCIIOBBIX HEPABEHCTB,
U HEPaBEeHCTBA. HepaBeHcTBO ¢ 0HOM nepeMeHHOM. JIMHEHHbIE HEPABEHCTBA C | MIUTIOCTPUPOBATh UX HA KOOPAMHATHOW MPSIMOM.
HepaBencrBa OJIHOM mnepeMeHHOM M uXx pemeHue. Cucremsl JHHEHHBIX | [IpuMeHATH cBOCTBA HEPABEHCTB B XO/I€ PELLICHNS 3a/1a4.
(12 v) HEPABEHCTB C OJTHOM NMEPEMEHHOM U UX PEUICHUE. Pematr, JMHEHHBIE HEpPaBEHCTBA C OJHOM TEPEMEHHOM,

N300paxkeHne perieHus JINHEHHOTO HEPaBEHCTBA U UX CHUCTEM
Ha YMCIIOBOW MPSAMOI.

n300pakaTh pelIeHre HepaBeHCTBA Ha YUCIOBOM MPSMOH.
Pemath cucTeMbl IMHENHHBIX HEPABEHCTB, H300paXkaTh peleHue
CUCTEMBl ~ HEPAaBEHCTB  Ha  4YHCJIOBOM  MpsAMOM  Ipu
HEOOXOMMOCTH C BU3YaJIbHOU OMTOPOH.




DyHKIUH.
OcHoBHBIE
NOHATHUS
(S9)

[Tonatue ¢ynkuun. OOIAcTh ONpeAENeHUS M MHOXKECTBO
3HaueHni QyHkuu. CriocoObl 3ananus QyHKIIHA.

I'padux ¢ynkuuu. CoiicTBa (yHKIMH, UX OTOOpaKEHHE Ha
rpaduxke.

Hcnonb3oBaTh  QYHKIUMOHAIBHYIO ~ TEPMHHOJOTHIO M
CHMBOJIHKY.

Boluncisite 3HaYeHust QYHKIU, 3aJaHHBIX QopMyaaMu (TIpH
HEOOXOJMMOCTH HCIIONIb30BAaTh KAIBKYISATOP); COCTABJSATH
TA0IUIbI 3HAYEHHIT QYHKIUY.

CTpouTh N0 ToYKaM rpadpuku QyHKIUH.

OnucpiBaTh CBOMCTBAa (YHKIMU HAa OCHOBE €€ TpaduuecKoro
NpPE/ACTaBICHNAS NpPU  HEOOXOAMMOCTH C  HalpaBISIOIICH
TIOMOMIBIO.

Hcnoab3oBaTh  (QYHKUMOHAIBHYIO  TEPMHHOJOTHI0O  H
CHMBOJIHKY.

HccaenoBary mnpuMepbl TpaduKoOB, OTPaXKAIOMIUX peabHbIC
npouecchl u siBieHUA. [IpUBOAMTHL NpHMePBI INPOIECCOB U
SIBJICHUH C 3alaHHBIMU CBOMCTBaMH.

Hcnonb30BaTh KOMNBIOTEPHBIE MPOTPAMMBI JUIS TIOCTPOCHUS
rpadukoB QyHKINI U U3yYECHUS UX CBOWCTB

DyHKIUH.
YuciioBbie
byHkunn
(CRY)

Urenne wu mnoctpoeHue rpapukoB @yHkuuid. [Ipumepst
rpaduKoB (PYHKIMH, OTpaXkaroIIUX peabHbIe MPOLIECCHI.
OyHKINH, ONUCBHIBAIOIINE  MPSAMYIO U oOpaTHyt0
PONOPLMOHATIBHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepboma.
Ipaduk Gyskmuny = X2

k
OyHKIMKA Y = X2, y = xS, Yy = Vx,y = = *rpaduueckoe
pellieHre ypaBHEHUHN U CUCTEM YpaBHEHHM. ™

Haxoauthb ¢ noMombio rpagpuka QyHKIUY 3HaUCHUE OJHOM U3
paccMaTpUBaEMbIX BEJIMYHH 10 3HAYECHUIO IPYTOM.

B HECIOXHBIX Cllydasx BbIpa:KaThb (pOPMYJIOH 3aBHCHMOCTh
MEXYy BEIIMYUHAMH.

OnucpiBaTh XapakTep W3MEHEHHsS OJHOM BEIWYMHBI B
3aBUCUMOCTH OT U3MEHEHUs IPYrou

Pacno3snaBarh Buasl wu3ydaeMbix (¢yHkiuid. Iloka3biBaTh
CXeMATH4YeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpadukoB byHKIUI BHJIA: y = X4, y = X,
Y= VK Y =5

Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HUYECKHUE
NpeacTaBJaeHus Ul PELICHUs U UCCIEA0BAaHUS YPABHEHUN U
CHCTEM YpaBHEHUM.

[pumensate nugpoBbie pecypcbl Ui MOCTPOCHUS TpadUKOB
GyHKIHIA.




IloBTOpPEHME
1 00001IeHuE
69)

[ToBTOpEeHHE OCHOBHBIX TOHSATHH U METOJOB KypcoB 7 U 8
KJ1accoB, 00001IeH e 3HAHNH.

IIpumMeHATH cHmOCOOBI CPAaBHEHUS YHCEI, BBIYMCIICHHUI,
npeoOpa3oBaHM BBIPAKEHUH, PEIICHUS YPaBHEHUH.
OcyniecTBJIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3yibTaTa BBIYMCIECHUN, MPeoOpa3OBaHUM,
IIOCTPOEHUM.

Pemars 3amaum M3 peajibHOM  KHU3HH, TPHUMEHATH
MaTeMaTU4YeCKHe 3HaHUS [UIS pelIeHus 3ajad U3 JApYyrux
MIPEAMETOB.

Pemath TekcTOBBIE 32/1a4H, CPABHUBATh, BLIOUPATH CIIOCOOBI
pelIeHus 3a1a4u.

9 kaacc (He menee 102 )

Ha3zBanue
pasaeina (TemMbl)
Kypca (4ucj10
4acoB)

OcHoBHOE€ CoAcCpKaHUEC

OcHoBHbIE BHIbI J1eSITEJIbHOCTH oﬁyqalonmxca

Yuciaan
BbIYHCJIEHHUS].
JlelicTBUTEILHBIE
qucaa

949

PannonanbeHble yncna, *UppalMoOHAIbHBIE YMCIA, KOHEYHbIE U
OeCcKOHEeUHbIe JIECATUYHbIE apo0u. MHoxecTBO
NEHCTBUTENBHBIX  YHUCEN; JEWCTBUTEIbHBIE 4YHCIIA  Kak
OeCcKOHEeuHble JIeCATUYHBIE JpoOu. B3auMHO opHO3HAUHOE
COOTBETCTBHE MEXJy MHOXXECTBOM JIEHCTBUTENIbHBIX YHUCEN U
MHOKECTBOM TOYEK KOOPAMHATHOM MPSAMOM.

CpaBHeHHE  JEUCTBUTENBHBIX  YHUCEN, apUpMeTHYECcKue
JEeUCTBUS C NeMCTBUTENLHBIMU YUCIIaMU. ™

[TpubnmxEénnoe 3Ha4YeHHE BEJIMYMHBI, TOYHOCTb
MPUOIKEHNS.

Oxpyrnenne wuyucen. Ilpukuaxka W OLIEHKa pe3ynbTaToOB
BBIYMCIICHU.

PasBuBaTh nmnpeacTaB/ieHHs O 4YHMCIAaX: OT MHOXECTBA
HaTypaJbHBIX YUCEN 10 MHOKECTBA JEHCTBUTEIbHBIX YUCEN.
O3HakOMUTBHCH c BO3MOKHOCTBIO MPEICTABICHUS
JNEHCTBUTENHLHOTO YHCla KaK OECKOHEYHOH NECATHUYHON polw,
NPUMEHSATHh JIECATUYHbIE NPUOIMKEHUS palUOHAIbHBIX U
HMpPaLMOHAJIBHBIX YUCEN.

*3anucpiBaTh, CpPaBHMBATDH ]| YHOPSAA0YMBATH
NeHCTBUTENbHBIE YhCcIa™.

BuInoaHATL, codeTas YCTHbIE W IHUCbMEHHBIE IPUEMBI,
apudmernyeckue JIeiicTBUS C PAUUOHAIBHBIMU YHCIIAMY;
HAXOAUTh 3HAYEHUs CTENEHEW C LENbIMU TOKa3aTeasIMU U
KOPHEH; BBIYUCJISATH 3HAYCHUS! YUCIOBBIX BBIPAKEHUH.
Honyyutrs mnpeacraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHCeJl B MPAKTUYECKON AEATETbHOCTH YEIIOBEKA.
AHAIU3MPOBATh M [eJaTh BBIBOAbI (10CJI€ COBMECTHOIO




aHAJIM3a) O TOYHOCTU MPHUOJIMKCHHS ICHCTBUTEIHHOTO YHCIA
IIPU PELICHUH 3a/1a4.
OKpyrifiTe JEHCTBUTEIBHBIC UYUCIIA, BHINOJIHATH NMPUKUIAKY

pe3ysibTaTa  BBIYMCICHUH, OLEHKY 3HA4Y€HUH  YUCIIOBBIX
BBIPAKCHUM.
3HAKOMMTHCS ¢ UCTOPUEH Pa3BUTHS MATEMATUKH.
YpaBHeHus JInneiniHoe ypaBHeHHe. PemieHue ypaBHEHUH, cBoasmMxca K| OcBauBaTh, 3alOMUHATH M NPUMEHATh rpaduyecKue
U HEpaBeHCTBA. JIMHEHBIM. MeTOAbl IIPY PELICHUM YPAaBHEHUM, HEPABCHCTB U HUX CUCTEM
YpaBHeHus KBagpatHoe ypaBHeHue. Pemenune ypaBHEHWH, cBOASIIUXCS |(IpH HEOOXOAMMOCTH C ONOPOM Ha aIrOPUTM Y4eOHBIX
¢ OJHOM K KBaJpaTHbIM. buKBaipaTHbIEC ypaBHEHUS. JENCTBUI).
nepeMeHHOMn *TIpumepsl  pelieHusl ypaBHEHUU TpeThel ©  4eTBEPTOM | Pacmo3HaBaTh 11€IbIe U IPOOHBIC YpaBHEHUS.
(14 9) CTEIeHeH pa3iokeHueM Ha MHOXKUTENN. ™ Pemiate JiMHeiiHbIe W KBA/IpaTHbIe YPABHEHHUS, YPaBHEHHS,
Pemenue 1poOHO-pallMOHAIBHBIX YPAaBHEHUH. CBOJSIIMECS K HHUM, IpocTellnne JIpoOHO-palliOHaIbHbIE
Penienue TekCTOBBIX 33aau alreOpandeckuM METOAO0M. YPaBHEHHS.
IIpennaraTe BO3MOXXHbBIE CIIOCOOBI PEIICHUs TEKCTOBBIX 3ajady,
o0cyx1aTb HMX H PpemiaTh TEKCTOBBIC 3aJa4d pPa3HbIMU
crocobamu.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHA MaTEMaTUKU
YpaBHeHus JIuneiiHoe ypaBHEHHE C ABYMs IIEPEMEHHBIMU U €ro rpadguk. |OcBauBaTh W MPUMEHATH NPUEMBI PEIICHUS CUCTEMBI JIBYX
U HEPaBEeHCTBA. Cucrema AByX JNMHEWHBIX YPaBHEHHMM C JBYMs IEPEMEHHBIMU |JIMHEHHBIX YPABHEHHUM C IBYMS IIEPEMEHHBIMHU U CHUCTEMBI JIBYX
Cucrembl n e€ peuieHue. PemieHue cucrteM IByX YpPaBHEHMM, OJHO W3 |ypaBHEHHMH, B KOTOPBIX OJTHO YPABHEHME HE SIBISETCS JTMHEHHBIM
YPaBHEHHH KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIICHH. (o BU3yanbHOI omope).
(14 v) I'paduueckass mHTEpHpeTalMs CUCTEMBI ypaBHEHUU c AByMs | Mcmoab3oBaTh (PYHKIIMOHAIBHO-TPAPUUYECKUE TMPEACTABICHUS

MePEeMEHHBIMH.
Perrenre TekCTOBBIX 3374 anreOpanyeckuM CIiocoOOM.

JUIS pellieHHUs] U MCCJIeI0BAHNS YPABHEHUI U CUCTEM.
AHa/IM3UPOBATh TEKCTHI 33/1a4, peliaTh HX aure0pandeckum
CHOCOOOM: MePeXOauTh OT CIOBECHOH (hOPMYITHPOBKU YCIOBHS
3aJja4uM K airedpandeckoi MojIeu MyTEM COCTaBICHHS CHCTEMBbI
YPaBHEHUI; pelIaTh COCTaBICHHYI0 CHCTEMY YpPaBHEHUI;
HHTEPNPEeTHPOBATH PE3YIbTAT.

3HAKOMUTBCS € HCTOPHEl Pa3BUTHSA MaTEMATUKU

YpaBHeHust

YuciaoBbie HCPAaBCHCTBA U UX CBOICTBA.

I'II/ITaTb, 3amnucbIBaThb, NNOHUMATDb, HHTEPHNPETUPOBATH




U HepaBeHCTBA.
HepaBencrBa
(16 u)

JIuHeiliHbIe HEPABEHCTBA C OAHOM EPEMEHHOMN U UX PEILICHHUE.
CucreMbl JTUHEUHBIX HEPABEHCTB C OJHOM MEPEMEHHON U UX
perieHue.

KBanpaTHble HepaBEeHCTBA U UX PEILICHUE.

I'padmyeckass  uHTEprnpeTanusi HEPABEHCTB H  CHCTEM
HEPABEHCTB C JIByMsI IEPEMEHHBIMU.

HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMHHOJIOTHIO.
BoinosHsTh npeoOpazoBaHusi HEPABEHCTB, MCMOJIB30BATH IS
npeoOpa3oBaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.
Pacno3naBaTth JIMHEIHBIEC U KBAJAPATHBIE HEPABEHCTBA.

Pemiath,  JIMHEHHBIE  HEPABEHCTBA, CHCTEMBI  JIMHEWHBIX
HEPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIFOYAIOUIUX KBaJIpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYAAATh II0JIy4YCHHBIC PEIICHUS.
HN300paxkaTh penicHue HEPABEHCTBA U CUCTEMBl HEPABEHCTB Ha
YUCJIIOBOM IIPSIMOM, 3alUCBIBATH PELICHUE C IIOMOIIBIO
CHUMBOJIOB.

Pemiath KBajpaTHBIC HEPABEHCTBA, WCIOIB3Ys TpadudecKue
MIPE/ICTABIICHHUSL.

OcBanBaTb W TPUMEHATHL HEPABEHCTBA IIPU PELIECHUU
pa3IMYHBIX 33/1a4, B TOM YUCJIE NPAKTUKO-OPUEHTUPOBAHHBIX.

DyHKIUH
(16 9)

KBagparuunas ¢ynkums, e€ rpaduk u coiicta. [lapabona,
KOOP/IMHATBI BEPIIMHBI IapabOoIIbl, 0Cb CHMMETPHH M1apadOoJIbl.
CreneHHble (QYHKIMM C HAaTypalbHBIMU IOKa3aTeasiMu 2 U 3,
uX rpauKu 1 CBOMCTBA.

Ipadukn Gyaxumit: y = kx, y = kx + b, ,y = ax, y = ax’,

y = Vay =z

Pacno3sHaBaTh BHIBI H3y4aeMbIX (YHKIHIT, HILIIOCTPHPOBATH
CXeMaTH4YeCKH, 00BSICHATh PACIIOJIOKEHUE HAa KOOPIHMHATHOM
IUIOCKOCTU TpadukoB GyHKImiA Buma: Y = Kx, y = kx + b, , y
= ax, y = ax,
_ _k .
Y = /X, Y = — B 3aBUCHMOCTH OT 3Ha4eHU# KO3()PHUIMEHTOB;
X

ONMCHIBATh UX CBOMICTBA.

Pacno3naBaTth KBaipaTUYHYIO QYHKIIUIO IO (popmyIe.
[puBoanTs, mNpuMepPbl KBAJPAaTHUUHBIX 3aBUCUMOCTEH U3
peasibHOM JKNU3HU, (PU3UKH, TEOMETPHH.

BoisiBasiTh 1 060011aTh 0COOEHHOCTH TpaduKa KBaJIpaTUYHOM
Gyukmum  y = ax’ + bx + ¢ (upu  HEOOGXOAMMOCTH ¢
HaMpaBJIsIONIEi TOMOUIBIO).

Crpourb ¥  H300paxKaThb  CcXeMaTH4YeCKHM  TIpaduKu
KBAJPATHUHBIX (YHKIIHIL, 3aJaHHBIX GOpMyTaMu BHAay = ax?, y
—ax*+q y=ax+p?’ y=at+bx+c (upu
HEO0XO0/IMMOCTH C BU3YaJIbHOU OIOPOiA).

AHaM3UpPOBaTh M MNPHUMEHATb CBOMCTBA  HM3YyYEHHBIX
GyHKUMH 111 UX MOCTPOEHHs, B TOM YHCIE C MOMOILBIO




U (POBBIX PECYPCOB.

YucoBbie
MoCJaeI0BaTEeIbLHOC
TH

(15 49)

[ToHsATHE YMCIOBOM MTOCIEI0BATEIBLHOCTH.

3amaHue TOCIE0BaTEIbHOCTH PEKYPPEHTHOH (opMmysIoi u
dhopmyIioii N-TO WieHa.

Apudmerndeckas U reoMeTpuueckas mnporpeccun. DopMyIibl
N-ro wieHa apuMeTHUYecKoil U TeOMETPUUYECKON MPOrpeccuid,
CYMMBI IIEPBHIX N YWICHOB.

*N300pakeHre WICHOB apu(PMETHYECKON W T€OMETPHYECKOM
IIPOTrPECCUI TOUKAMH Ha KOOPAUHATHOM INIOCKOCTH.
JIMHEWHBIN ¥ SKCTIOHEHITUATIBHBINA POCT.

Cno’xHbI€ MPOLIEHTHL. ™

OcBanBaTh M NMPUMEHSATHh UHJEKCHbIE 0003HAUCHUS, CTPOUTH
peueBble BBICKA3BIBAHUSI C HCIIOJIb30BAHUEM TEPMHUHOJIOTUU,
CBSI3aHHOM C IOHATHEM IOCIIE0BATEILHOCTH.

AHanau3upoBaTh (GopMylny N-TO 4J€Ha MOCIEeNI0BaTEIbHOCTH
WIN  PEKYpPpeHTHY0  (GOpMyJdy W  BBIYHCIATH  WICHbI
MIOCJIEIOBATEIbHOCTEH,  3aJaHHBIX  3THMH  (OPMYJIaMH.
YcranaBauBaTh 3aKOHOMEPHOCTh B IIOCTPOCHUU
II0CJIEZI0BATENbHOCTH, €CJIU BBINMCAHBI TEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3snaBarh  apudMETHUYECKYI0O M  T€OMETPUUYECKYIO
IPOTPECCUU NPU Pa3HbIX CIIOcO0aX 3aJaHMs.

Pematp 3amaum ¢ wucmoigb3oBaHHEeM (opMyn N-ro  4ieHa
apu(METUYECKOH U TE€OMETPHUUECKOW IPOrpeccHil, CyMMBI
MEPBBIX N YWIEHOB C ONOPOIl Ha CIIPaBOYHYIO UHPOPMALIHIO.
*U300paxkaTh WICHBl IIOCJIEIOBAaTEILHOCTH TOYKAMU Ha
KOOPJMHATHOMU TIJIOCKOCTH™.

PaccmarpuBare npumepsl NpOLECCOB M ABJEHUH U3
peaibHOM  KHM3HM,  WUIIOCTPUPYIOIIME  H3MEHEHHE B
apu(MEeTHYECKON MPOrpeccuu, B TEOMETPHUECKON MPOrpecCcHH;
*n300pakaTh COOTBETCTBYIONINE 3aBUCUMOCTH rpapuueckn™.
Pemats mnpocreiimme 3agayM, CBSA3aHHBIE C YHCIOBBIMH
MOCJIEZI0BATENbHOCTSAIMU, B TOM YHCIE 3a7aud M3 peallbHOI
KU3HM  C  HCIOJB30BaHMEM  LU(QPOBBIX  TEXHOJIOTUH
(37EeKTPOHHBIX TabIUI], rPaUUECKOro KalubKyasiTopa U T.I1.).
*PemiaTh 33724l Ha CJIOXKHBIE MTPOLEHTHI, B TOM YHCIE 3a/1a4H
U3 pealibHOM NMPaKTUKHU (C MUCTIONb30BAaHUEM KaJIbKYJISTOpa).™
3HAKOMUTBCS C UCTOPHEH Pa3sBUTH MAaTEMATUKU.

IMoBTOpEHME,
00001IEHME,
cucTeMaTH3alus
3HAHMH

Uncaa u BBIYHCIEHHMs (3aMUCh, CpaBHEHUE, JCUCTBUS C
JICWCTBUTEIBbHBIMU YHUCJIAMU, YHCIIOBAsl MpsMas; HPOLICHTHI,
OTHOIIIEHUS, TIPOTMIOPIIMH; OKPYTICHUE, MPUOIIKEHHUE, OIICHKA;
pellIeHre TeKCTOBBIX 3a1a4 apu(PMETHUIECKUM CIIOCOO0M).

OnepupoBaTh NOHATHAMH: MHOXECTBO, IOJIMHOXECTBO,
olepalyy HaJ MHOXECTBAMH, HCHOJb30BaTh TIpaduyeckoe
MIpPEJICTAaBICHNE MHOXKECTB JUUIsl ONMKCAHUSl PealIbHBIX MPOLIECCOB
U SABJICHMH, MpH pEHIeHuH 3aJad M3 JAPYrHMX Yy4eOHBIX




(18 1)

AJiredpanyeckue BbIpaKeHUsl (mpeoOpa3zoBanue
anredpanvyeckux BbIPAKEHUH, TOMYCTUMbIEC 3HAUCHUS).
@®yHkouu (IOCTPOCHHE, CBOWCTBA M3YYEHHBIX (DYHKIHUN;
rpaduuecKoe pereHne ypaBHeHUI U UX CUCTEM).

IIPEAMETOB.

AKTyaJIN3MpOBaTh TEPMHMHOJIOTHI0O H OCHOBHbIC [CHCTBUS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYPAJIbHOE 4YHUCIO, IIPOCTOE U
COCTaBHOE YHUCIA, ACIMMOCTb HATypalbHBIX YHUCEI, IPU3HAKU
JIEIMMOCTH, LIE€JI0€ YHUCIIO, MOAYJb 4YMCIa, OOBIKHOBEHHAas U
JecaTU4Has ApoOu, CTaHIAPTHBIA BUA 4Kcia, apuMeTHIeCKui
KBaJPaTHBIN KOPEHb.

BbInoJHATL JEeHCTBUS, CPaBHHBATb M YNOPSJA04YMBATH
YuCia, MPEIACTaBIATh YHCIA HAa KOOPAVUHATHOM IIPSIMOM,
OKPYIUIATH  YHCJIA; BBINOJHATL NPHKHIKY M OLCHKY
pe3yJibTaTa BEIYUCIEHUMN.

PemaTh TekcTOBBIE 33a1a4H ApUPMETUUECKUM CIIOCOOOM.
Pemiate mnpaxkTHyeckHe 3agauyM, COZAEpKallue IIPOLEHTEI,
JIOJIM, YacTH, BBIPAKAIOIIME 3aBUCUMOCTH: CKOPOCTb —
BpeMsi — DPAacCTOSIHME, I[€Ha — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — IMPOU3BOJUTENBHOCTD TPY/Ia.
Pa30uparh peasbHbIC KU3HEHHBIE CUTYallud, GOopMyJIHpPOBATH
UX Ha S3bIKE MaTeMaTHKH, HAXOJAUTh pEIICHUE, NPUMEHSAA
MaTEMaTHYECKUN anmnapar, HHTePIPeTHPOBATHL PE3YIbTaT
OnepupoBarh NOHATHUSIMHU: CTEIEHb C LEIBIM IIOKA3aTelEM,
apudmeTnyeckuit KBa/IpaTHBIN KOpEHB, MHOT'OYJIEH,
anredpandeckas ApoOb, TOXIECTBO.

BbINOJHATL OCHOBHBbIE JeifiCTBHMS: BBINOJIHATH PACUETHl IO
dopmynaM, mpeoOpa3oBbIBATh IElble, APOOHO-PALMOHATIbHbIE
BBIPQXCHUSI U  BBIPAXEHUS C KOPHSIMH, pEai30BbIBATh
pa3jgoKEHUE MHOTOUICHA HAa MHOXUTEIW, B TOM 4HCIE C
UCIOJIb30BaHWEM (OpMyJl Pa3HOCTH KBaJApaTOB M KBajapara
CYMMBI U pa3HOCTH (C OMOpOW Ha CHPaBOUHYIO MH(OpMAIHIO);
HaXOJUTh JOMYCTHUMbIE 3HAYEHMsI MEPEMEHHBIX JUIs IPOOHO-
palOHaIbHBIX BBIPA)KEHUHN, KOPHEH.

MopaeaupoBaTh ¢ MOMOILBIO (OPMYNI pealbHbIE MPOLECCH U
SBJICHUS.

OnepupoBath NOHATHAME: QYHKIMS, TpapUK GYHKIMH, HYIU
(GyHKLIMH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, IPOMEXYTKH




BO3pacTaHMs, YObIBaHHS, HAUOOJIbIICE U HAMMEHBIIIEE 3HAUCHHS
GyHKIHH.

AHanu3upoBaTh, CPaBHUBaTb, O00CY:KAaTh  CBOICTBa
byHKIMH, cTPOUTH UX rpaduxy.

OmnepupoBaTh NOHATHSIMH: TIpsIMas IPOMOPIHOHAIBLHOCTS,
oOpaTHasi ~ NPOMOPLHOHAIBHOCTh,  JIMHEWHas  (QyHKUUSA,
KBaJpaTU4Has GyHKUus, napadoma, rurnepooa.

HUcnoan3oBath rpaguku Ul ONPEIEICHUS  CBOMCTB,
IPOIIECCOB M 3aBHCHUMOCTEH, JUIA pElIeHHs 3a1ad U3 JPYrux
y4eOHBIX TPEIMETOB U pEalbHON JKHU3HHU, MOAEJIMPOBATH C
MOMOIIBIO TPA(PHUKOB PeaIbHbIE MPOLECCH U SBJICHHUS.
Boipakath ¢opmysiaMmu 3aBUCUMOCTH MEX/Y BEJIMYMHAMHU.




TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPHUSA» (I10 'OAAM OBYYEHMUS)

7 kaacc (He meHee 68 u)

Ha3zBanmue
pa3neia (TemMbl)
Kypca (4uciao

OcHoBHoOe coepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

4acoB)
IIpocTreiimme [Ipocreiimune reoMmeTpruuecke 0ObEKThI: TOUKU, IPSIMbIE, JIydd | DOPMYJIMPOBATH OCHOBHbIE MIOHATHUS U OIIPEICICHHUS.
reoMeTpuyecKkne |4 yribl, MHOTOYTOJIbHUK, IOMAHAs. Pacno3HaBath  U3Y4YCHHBIE  TeOMETpUYECKHE  (UTYpHI,
$urypsi CMexHbIE U BEPTUKAJIbHBIE YTJIbI. ompeneJsiTh HUX B3aUMHOE PAacCIOJIO)KEHUE, BBINMOJHATH
U UX CBOMCTBA. PaGota ¢ mpocTelmMI YepTeKamH. YepTEX MO YCIOBHIO 3a/layu (C HUCIOIb30BAHHEM CMBICIOBOM
HN3mepenue W3mepenue NHMHEWHBIX W YIJOBBIX BEIMYWH, BBIUMCIICHHE |OMOPHI: HABOJIAIIME BOMPOCHl W/MIU alroputMa y4eOHBIX
reOMeTPUYECKUX |OTPE3KOB U YIJIOB. JeNCTBUI).
BeJIMYMH [lepumerp u  mmomans  ¢uryp, cocraBleHHbIX U3 |[IpoBoAMTH MPOCTEHIINE TOCTPOCHHS C TIOMOIIBIO ITUPKYJIS U
(14 4) MIPSIMOYTOJIBHUKOB. JIMHEUKH.
N3mepsiTh JTMHEHHBIE U YIJIOBbIE BETUYMHBI T€OMETPUUECKUX
U TIPAKTHYECKUX OOBEKTOB.
OmnpenensiTb «Ha TIJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOIUTH TPYOYIO0 OLIEHKY UX Pa3MEPOB.
Pemath 3a7aun Ha BBIYHMCIIEHHE JJIMH OTPE3KOB U BEIUYMH
YTJIOB.
PemaTh 3a1auu Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUECKUX
¢uryp.
IMpoBoauTh KiIaCCU(PUKALUIO YTIIOB, BBIYMCJIATD JIUHEHHbIE U
YIJIOBbIE BEJIMYHHBI, MPOBOAUTH HECJOKHbIE HEOOXOJUMbIE
JIOKa3aTeNIbHbIE PACCyKICHHUS.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS TeOMETPHH.
TpeyrojbHuKH [lonsiTHe O paBHBIX TpPEyrojibHUKaX W  IepBUYHBIE | Pacmo3HaBaTh Napbl pPaBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
(22 v) MPEACTABICHUS O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |depTekax (C ykazaHHEM IPHU3HAKOB) MPHU HEOOXOIUMOCTH C

IIPU3HAKA PABEHCTBA TPEYTOJILHUKOB.
[Ipu3Hakn  paBeHCTBA  MPSMOYTOJBHBIX  TPEYTOJBbHHUKOB.
CBolicTBO MeMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

BU3YyaJIbHOU OIIOPOM.
BriBoauTh CJICIICTBUS (paBeHCTB
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

COOTBETCTBYIOIIHUX




PaBHOOepeHHBIE W PABHOCTOPOHHHUE  TPEYrOJbHHKH.
[Ipu3Haku 1 cBONCTBA paBHOOEIPEHHOTO TPEYrOJIbHHKA.
[IpoTuB OGONbBIIEH CTOPOHBI TPEYrOJbHHUKA JIEKHUT OOJBIIMN
yroJ.

[Ipocreiimine HepaBeHCTBA B T'€OMETPHH.
TpeyroyibHuKa. HepaBeHcTBO JOMaHON ™.
[IpsAMOYTOJILHBIA TPEYTOJIBHHUK C yriioM B 30°.
IlepBble MOHATHUS O AOKA3aTEIbCTBAX B TEOMETPHH.

*HepaBeHcTBO

®opmMyIMpOBaTH OIIpENIEIICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIBHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEIMaHbl TPEYrOJIbHUKA; CEPeIMHHOIO  IEpHEeHIUKYIsIpa
OTpe3Ka; MepuMeTpa TPEYroJbHUKA IMPH HEOOXOAMMOCTH C
OIIOPOi1 Ha aJITOPUTM IMpaBUJIA.

@opMyJIMPpOBaTh CBOWCTBA MU MPU3HAKK PABHOOEIPEHHOIO
TPEyroJIbHUKA.

CTponTs 4epTeKHU, peliaTh 3aa4M C IIOMOLIbIO HAXOXKICHHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTs IPU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3ajayax (C MCIOJIb30BAaHHEM CMBICIOBOM
OTIOpPBI: HABOJAIIME BOMPOCH W/WIM aIrOpUTMa Y4eOHBIX
JIEHCTBH ).

Hcnoab3oBaTh IUQPPOBBIE PECYPCHl JAJIsl  MCCJAETOBAHUS
CBOWCTB M3y4aeMbIX QUryp.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHs T€OMETPHH.

IHapaniejabHble IlapannensHele npsMble, X cBoMcTBa. Hakpect nexamue, | @opMyJaupoBaTh  NMOHATHE  APAUIEIBHBIX  IPAMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE U OJTHOCTOPOHHUE YIJIbl (00pa30BaHHbIE MPU | HAXOAUTH IPAKTUUYECKHUE TPUMEPHI.
YIJI0B NepeceueHU ! NMapauIebHbIX MPSIMBIX CEKYILEH). M3yuaTh CBOICTBa YIioB, 0Opa30BaHHBIX NpPH MEpPECEUCHUU
TPEYroJbHUKA [Ipu3Hak  mapajuIeIbHOCTH  NPSMBIX — YE€pEe3  PABEHCTBO | MApaJUICNIbHBIX MPSIMBIX CEKYIIEH
(14 9) pacCTOSTHUM OT TOYEK OJHOM MPSAMOM 10 BTOPOU IIPSIMOIA. IIpoBoauTs pokasareabcrBa. Popmy/aMpoBaTh TeopeMy
CymMma yriioB TpeyrojibHUKa U MHOTOYTOJIbHUKA. MapaJUIEIbHOCTH  ABYX IPSAMBIX C  IIOMOIIBIO  YIJIOB,
Bueminue yrisl TpeyrojabHUKa 00pa30BaHHBIX MpPH TEPECEYEHUU OTUX TPSAMBIX TpETher
IPSAMOM.
BoruucasaTs cyMMy YIJIOB TPEYTrOJIbHUKA U MHOTOYIOJIbHUKA.
Haxoautp uucioBble U OYKBEHHbIE 3HAUYE€HUS YIJOB B
FEOMETPUYECKUX 3aJlayaxX C UCIIOJIb30BAHUEM TEOPEM O CyMMeE
YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHs F€OMETPHH.
Oxkpy:KHOCTH OKpyXHOCTb, XOp/bl M JUAMETPBI, UX cBoiicTBa. KacarenbHas | @opMyJupoBaTh  ONpefeJieHHs:  OKPY)KHOCTH,  XOP/Bbl,
U KpYT. K OKpyXHOCTU. OKpYXKHOCTb, BIMcaHHas B yroy. *[loHsTue o|nuamerpa U KacaTelbHOW K OKpyXHocTH. W3ywarh uX




I'eomeTpuueckue
MOCTPOEHHS
(14 9)

I'MT, npumeHnenue B 3amadax. buccekrpuca M cepeauHHBII
NEePIEHANKYIISAP KaKk FT€OMETPUYECKHE MecTa TOYeK™.
OKpy’>KHOCTb, OIIMCAaHHAs OKOJIO TPEyrojbHUKa. BrncanHas B
TPEYrOJIbHUK OKPYKHOCTb.

[Ipocreiimune 3axa4n Ha IOCTPOEHUE.

CBOMCTBA, IIPU3HAKYU, CTPOUTH YEPTEKH.

HccaenoBarb, B TOM YKCIIE HCIOJIB3YS HU(POBbIE PECypPChI:
OKPYXXHOCTb, BIIMCAaHHYIO B yroJl; LIEHTP OKPYKHOCTH,
BIINCAHHOW B YI'OJI; PABEHCTBO OTPE3KOB KacaTEJIbHBIX
*Ucnoab3oBath Metoa ['MT mius nokasarenscrBa TeopeM o
HepeceyeH OMCCEeKTPUC YITIOB TPEYrojJbHUKA U CEPEeIUHHbBIX
NEPIEHIUKYJIIPOB K CTOPOHAM TPEYTOJIbHUKA C ITOMOLIBIO
I'MT.*

OBianeBaTtb MOHATHSAMHU  BIHCAHHOM M ONMCAaHHOU
OKPYKHOCTEH  TpEYrOJbHUKA, HAXOAUTH ILIEHTPBl 3TUX
OKPY’KHOCTEH C OIIOPOM HA ajrOpUTM IIpaBuUIa.

Pemiate OCHOBHBIC 3aa4M HA NMOCTPOEHHE: YIJIA, PABHOI'O
JTAHHOMY; CEpPEAMHHOIO MEpHEeHAMKYJISIpa TaHHOIO OTPE3Ka;
OpsIMOM,  MPOXOAAIEH  4epe3  JaHHYH  TOYKy U
NEPIEHANKYISIPHON JTaHHOW NPSMON; OHUCCEKTPUCHI JTaHHOTO
yriaa; TPEYrojJbHHUKOB IO pPa3jIMYHBIM DJJEMEHTaM IIpH
HEO0OXOIMMOCTH C HANPaBJISIOUIEH TOMOIIBIO.

3HAKOMUTBLCA C HCTOPHEN Pa3BUTUSA TEOMETPHUMU.

IMoBTOpEHME,
0000meHne
3HAHMH

(4 9)

[ToBTOpeHne u 0000II€eHNE OCHOBHBIX IOHATUH U METOJOB
Kypca 7 Kiacca.

Pemath 3aga4yuM Ha MOBTOPEHHE, WILIIOCTPUPYIOIIME CBS3U
MEXIy pa3TuIHBIMU YaCTAMHU Kypca.




8 kiacc (He meHee 68 u)

Ha3zBanmue
pasneia (Tembl)
Kypca (4uciao

OcHOBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

4acoB)
YerpipéxyroyabHuk |[lapamnenorpamMm, ero npusHaku u cBoiictBa. YacTHele ciiydyau | M300pakaTh M HAXOAMTH HA YEPTEXKaX YETHIPEXYTOJIbHUKH
" napajuieJiorpaMMoB  (MPSMOYTOJBHUK, POMO, KBajpar), HX|pa3HbIX BUAOB U UX DJIEMEHTHI.
(12 9) npusHakd U cBoifictBa.  Tpamenus.  PaBHOOOkas — u|dopmyJmpoBaTh onpeaeJeHus: rapajuiesorpamma,

MPSIMOYTOJIbHAS TPATICIIHH.
*V nBoenue menuansl. LlenTpanpHas cummeTpus™

IpsMOYTOJIbHUKA, poMmOa, KBajapara, Tpamneluud, paBHOOOKOM
Tpamnenuu, IpSMOYTOJIbHOM Tpareu.

Hcnonp3oBaTth MNpH pelieHMH TPOCTeHIIMX  3aga4
IpU3HAKW W CBOMCTBA: MapasuieJorpaMMa, MpsiMOYTOJIbHHKA,
pomOa, KBajpara, Tpaleuuu, pPaBHOOOKOW Tpameuuu,
IPSIMOYTOJILHOM Tpameru.

IIpumeHsITH MeTO] YIBOEHUS MeEIUaHbl TPEYroJbHUKA C
OTOPOM Ha alITOPUTM IpaBUIIA.

Hcnoan3oBaTh IHMPPOBBIE PECYpChl ISl HUCCIEIOBAHUS
CBOWCTB M3y4aeMbIX QUTyp.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS reOMeTPHUH.

Teopema Pajseca
U TeopeMa 0
NPONOPUMOHAIBH
bIX OTpPe3KaXx,
noao0HbIE
TPEyroJbHUKH
(15 49)

*Teopema Paneca 1 TeopeMa 0 IPONOPLHUOHATIBHBIX OTPE3Kax.™
CpenHsist TuHUS TpeyrojbHUKa. Tpamnenus, e€ cpeaHsst TUHUS.

*TIporopliMoHanbHble  OTPE3KH, IOCTPOCHHE  YETBEPTOrO
IIPONOPIMOHAIBHOIO OTPE3Ka.

CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE.

[lonobuble  TpeyronbHUKM. Tpu  mpu3Haka  mojoOus

TPEYT OJIBHUKOB™. HpaKTI/I‘{eCKOC MMPUMCHCHUC.

IIpoBoAUTH MOCTPOEHMS C TOMOLIBIO LIUPKYJIA U JTUHEUKH C
ucronb30BaHue  TeopeMbl  Dajmeca U TEOpEeMBl O
IPONOPLUMOHAIBHBIX ~ OTpe3KaX, CTPOMTH  YETBEPTHIN
MPOTIOPIIMOHANBHBIA  OTPE30K C OMOpPON Ha 3PUTETHHYIO
HarJIIHOCTb.

HaxoauTthb 10100HBIE TPEYTOJIHBHUKH Ha TOTOBBIX YEPTEKAX C
yKa3aHWEM COOTBETCTBYIOIIUX TNPU3HAKOB TMOM00US TIpU
HEOOXOUMOCTH C BU3YaJIbHOM OMOPOH.

Pemarp 3agaum Ha MOAOOHBIC TPEYTrOJBHUKHU C TIOMOIIBIO
CaMOCTOSITEIbHOTO TIOCTPOCHUSI YEPTEKEH W HAXOKICHUS
MOMOOHBIX  TPEYroJbHUKOB  MPH  HEOOXOJUMOCTH  C
HAMPAaBJISAIOIICH TOMOIIBIO.




IIpoBoauTh 10Ka3aTEJNBCTBA C UCIOJIL30BAHUEM IIPU3HAKOB
OO0 HECJIOKHBIX I'€OMETPUUYECKHX 3a/ady C OIOopoil Ha
QITOPUTM YUYEOHBIX JEHCTBUI.

I[IpuMeHAITL  IOJNyYECHHbIE  3HAHUA  IPU  PCIICHUU
TeOMETPHUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HEOOXOAUMOCTH
C HaIIPABJISAIOLIEH TOMOILBIO.

3HAKOMHTBCH C HCTOPUEH Pa3BUTHS FEOMETPUH.

Ilnomane.
Haxo:xnenue
IJIomAaaen
TPEyroJibHMKOB

U MHOTOYT'0JIbHBIX
¢uryp. Ilnomagu
noao0HbIX puryp
(14 9)

[TonsTre 00 00IIEH TEOPHH TUIOIIA/IH.

dopmybpl IS TUIOMIATU TPEYrOJbHUKA, Iapajiesiorpamma.
*OTHOIIeHHE TUION[aIel TPEYTOIbHUKOB C OOIIMM OCHOBAaHUEM
WU oO1el BBICOTOM.

Brruuciienue 1iomazei CIoHbIX QuUryp udepes pazOueHue Ha
4acTH U I0CTpOeHHe.™

[Tnomanu duryp Ha kier4yaroi Oymare.

[Tnomanu nogoOHBIX Guryp. Berauciienne miomaneit. 3amaun ¢
MPAaKTUYECKUM COJiepaHueM. *PerieHue 3amad ¢ MOMOIIBEO
MeTO/a BCIOMOTaTeIbHOM TuIomaan.™

OgianeBaTh NMEPBHYHBIMHM TPEACTABJIEHUAMH 00 oO01ei

Teopuu Iiuowmwaau (Mmepel), ¢opMyaHpPOBATHL CBOKCTBA
TUTOLIA ¥, BBISICHATD MX HATJISIIHBIA CMBICIL.

[Mpumenste  ¢opmyasl  IIJIOHIATU  HapajlieorpaMMa,
TPEYroJIbHUKA, Tpameuud C OHOpPOH Ha CIPaBOYHYIO
UH(OPMALIHIO.

I[IpumensTs (bopmyIbt TUIOLIAIN BBIITYKJIOTO

YeThIPEXYTOJbHUKA Yepe3 AMATOHAIU U YroJl MEXAy HUMH C
OMOPOH Ha CTIPABOYHYIO HH(POPMAIHIO.

Haxoaute 1miomaau Guryp, u300pakEHHBIX Ha KJIETYATOU
Oymare, HCIOJIL30BaTh Pa30UEHUE HAa YaCTH U JOCTPOEHHUE.
Pa3oupatrs npumepbl HCIOIB30BAHMUS BCIIOMOTATEIBHON
IUTOIIAIN AJIs PELIEHUS] TEOMETPUUECKHX 3a/1a4.

Haxoaute 1utomanu noJoOHbIX ¢uryp ¢ omopod Ha
CIPaBOYHYIO HH(POPMALIUIO.

BoruncasTe MI01AAH pa3IudHbIX MHOTOYTOJIBHBIX QUTYP.
Pemats 3a1aum Ha IUIOMIAb C IPAKTUYECKUM COJEPKAHUEM
IIOCJIE COBMECTHOT'O aHAJIN3A.

Teopema
Iudgaropa n
HayYaj1a
TPUTOHOMETPHH

(10 v)

Teopema Iludaropa, e€ mOKa3aTenbCTBO H IPHUMCHECHHE.
O6parnas Teopema [ludaropa.

Ormpe/iesieHre  TPUTOHOMETPUYECKUX (DYHKIHI OCTPOro yIiia,
TPUTOHOMETPUYECKHE  COOTHOIIEHHUS B NPAMOYTOJEHOM
TpeyronbHuke. OCHOBHOE TPUTOHOMETPHIECKOE TOKIECTBO.
COOTHOLIEHHST ~ MEKAYy  CTOPOHAMH B  NPAMOYTOJBHBIX
TpeyronbHuKax ¢ yriamu B 45° u 45°% 30° u 60°.

®opmynupoBats Teopemy Iludaropa, mcmoan3oBarh €€ B
MPAKTUYECKUX BHIYUCIICHHSIX.

Bnanetp  NOHATUSAMH  TPUTOHOMETPUYECKUX  (YHKLUIH
OCTpPOTO yIia, MPOBEPATh UX KOPPEKTHOCTb.
BbIBOIMTHL  TPUTOHOMETPUYECKHE  COOTHOLIEHUS B

MPSIMOYTOJIBHOM TPEYTOJBHUKE C ONMOpPOH Ha CIPABOYHYIO
uH(pOpMaIHIO.




HccienoBath  COOTHOILIEHHUS ~ MEXAY  CTOPOHaMH B
MPSMOYTOJIBHBIX TPEYTroJibHUKaxX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HampaBJIAIONICH TOMOIIBIO.

Hcnoab3oBarh  (QopMynbl  NpuUBEACHUS U
TPUTOHOMETPUUECKOE TOXKACCTBO JIJIS1 HAXOXKICHUS
COOTHOUICHUH MEXIy TPUTOHOMETPUYECKUMH (YHKIUSIMU
Pa3IMYHBIX OCTPBIX YIVIOB C OINOPOM HA CIPABOYHYIO
uHdopmaIuto.

IpuMeHsiTH TONYyYCHHBIC 3HAHUSA U YMEHUS TPU PEIICHUU
NPaKTUYECKUX 3a1ad (IMpU HEOOXOIMMOCTH C ONOpOH Ha
QITOPUTM MPABUIIA).

3HAKOMHUTBCS C MCTOPUEN PAa3BUTHUS T€OMETPUMU.

OCHOBHOC€

Yrasl B BrnycanHble U LIEHTpaNbHBIE YIJIbl, YTOJI MEXAY KacaTeslbHON U | DopMyJHPOBATHL OCHOBHBIE OIPEICIICHUS, CBSI3aHHBIE C
OKPY:KHOCTH. XOpAOH. yriaamu B Kpyre (BIUCAaHHBIN yroll, HIEHTPAJIbHBIN yTro).
Bnucannbie VYTIibl MEXAY XOp/IaMU U CEKYLITUMHU. HaxoauTh BOMCAHHBIE YIJIbl, ONKpAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE Briucansble ¥ onucaHHble YETHIPEXYTOIbHUKH, UX MPU3HAKU U | BBIYHCJISATH YIJIbI C IOMOIIBIO TEOPEMBI O BIMCAHHBIX Yriax,
YeThIPEXyroJbHUK |CBOWcTBA. IlpuMeHeHume HSTUX CBOMCTB IpPU  PELIEHUU |TEOPEMBI O BIHCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
u. reOMETPUUYECKUX 3a7ad. LEHTPAJIbHOM yIJIe OpHU HEOoOXOAMMOCTH C BHU3yaJIbHOMH
KacareabHble B3anmHoe pacnonokeHue IByX ~OKpyxkHocteil. Kacanue|onopoi.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccaenoBartb, B TOM 4YHCIE C TOMOIIBIO LU(PPOBBIX
Kacanue PECYpPCOB, BIIMCAHHBIE W OIKWCAHHBIE YETBIPEXYTOJIBHUKH,
OKPY:KHOCTeH BBIBOJUTH WX CBOWCTBA M IPHU3HAKU IIOCJIE€ COBMECTHOTO
(13 v) aHayM3a.
Hcnoan3oBaTh 3TH CBOWCTBA M TNPHU3HAKU MpPU PEILICHUU
3ajad.
IToBTOpEHHUE, IloBTOpEHNE OCHOBHBIX MOHATHM M METONOB KypcoB 7 u §|Pemars 3a1auM Ha NOBTOPEHME, WIUIIOCTPUPYIOLIUE CBS3H
00o01menue KJIacCOB, 000011IeHNE 3HAaHUI. MEX1y pa3InYHbBIMU YacTIMHU Kypca.
3HAHUI

(44)




9 kaacc (He MmeHee 68 u)

Ha3zBanmue
pasneia (Tembl)
Kypca (4uciao

OcHOBHOe co/iep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

4acoB)
Tpuronomerpus. |OnpeneseHne TPUrOHOMETPUUECKUX (GYHKIMA yriioB oT 0° 10| MopMyJMpoBaTh  ONpedeeHHs]  TPHUTOHOMETPHYECKHX
Teopembl 180°. KocuHyc M CHHYC NpssMOro u Tymoro yria. Teopema|(QyHKIMH TyMbIX W NPSMBIX YIJIOB C BHU3yaJIbHOW OIMOPOM.
KOCHHYCOB H KocuHycoB. (O0o00meénHasi) Teopema CcHHYCOB (¢ paauycoMm | DopMynupoBaTh T€OpEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAaHHOM OKpyXHOCTH). HaxoxaeHue JUIMH CTOPOH M |paJnyCOM ONMMCAHHOMN OKPYKHOCTH).
Pemenue BEJIMYUH YTJIOB TPEYTOJbHUKOB. Pemarp TpPEyrolpHUKH C OMOPOM HA aNTOPUTM Y4E€OHBIX
TPEyroJibHUKOB ®opmyna MmiIomaal TPEyrojibHUKa Yepe3 JBE CTOPOHBI U YroJi | IeHCTBUH.
(16 1) Mexay HUMU. Popmyra IIOAau YEThIPEXYTOJIbHUKA yepe3 ero |Pemate  mpakTuyeckde  3ajadyd, CBOJAIIHECH K
JMArOHAJIA U YTOJI MKy HUMH. HAXO0KIEHUIO PA3JINYHbIX 3JIEMEHTOB TPEYyroJbHUKA.
[IpakTHueckoe NpUMEHEHHUE JOKAa3aHHBIX TEOPEM.
IIpeodpazoBanue |*[lonsTHE O MpeoOpazoBaHUM TOAOOUS. OcBauBath NOHATHE npeoOpa3oBaHUs o100wmsl.
nojao0usi. Co0TBETCTBEHHBIE IIEMEHTHI MOJOOHBIX QUTYP. HccnenoBarh OTHOIIGHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp MpHU
MeTpuueckue Teopema o0 mpou3BeneHUH OTPE3KOB XOpJ, Teopema o |mpeodpasoBaHuu nonodus. Haxoaurs nmpumepsl monodus B
COOTHOIIICHUA B MPOU3BEJICHUH OTPE3KOB CEKYIIHUX, TEOpeMa O KBaJApare |OKPYKarollen 1eHCTBUTEIbHOCTH.
OKPY’KHOCTH kacatenbHOW. [lpuMeHeHHe B pelIEeHUH TeOMETPUUECKHX |*BbIBOAUTH METPUUYECKUE COOTHOIICHUS MEXIY OTpe3KaMu
(10 v) 3amaq.* XOpH, CEKyLIMX UM KacaTelbHBIX C HCIOJIb30BAaHUEM
BMHCAHHBIX YTJIOB U MOJOOHBIX TPEYTOJIHLHUKOB.
Pematp reoMeTpUUecKHE 3aaud U 3aJaud U3 pPEATbHOU
YKU3HU C MCTIOJIb30BAaHUEM TOI00HBIX TPEYTOJIbHUKOB.™
BekTopsl OmnpeneneHne BEKTOPOB, CJIOXKEHHE M Pa3HOCTb BEKTOPOB, | Mcmoab30BaTh BEKTOPbl KAaK HAIPABIECHHBIE OTPE3KH,
(12 v) YMHOKEHHE BEKTOPA Ha YUCIIO. HCCIIe10BATH r€OMETPUYECKHUN (mepemerexue) u

DU3NYECKUN U TEOMETPUUECKHUI CMBICII BEKTOPOB.

Paznoxxenne BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunats! BekTopa.

CkansipHOE TPOU3BEACHHE BEKTOPOB, €r0 MPUMEHEHUE s
HAaXOXIEHUs JIMH U YIJIOB.

Pemenue 3aga4 ¢ moMoIIbIO BEKTOPOB.

¢busnueckuil (cua) CMBICIBI
BOIIPOCHBI IIJIaH.

3HaTh omnpenejJieHHsi CYMMbl U Pa3HOCTH BEKTOPOB,
YMHOKEHHS BEKTOpa Ha 9HCIIO, Hccae10BaTh
reOMETPUUECKUH U (PU3NYECKHI CMBICIIBI 3TUX OTEpaLnid.
Pemat, TeoMeTpuyecKHe 3adadydl €  HCIOJIH30BAHHUEM

BEKTOPOB C OIIOpPOM Ha




IIpuMeHeHHe BEKTOpPOB Ul pEUICHUs 3alad KUHEMAaTUKUd H
MEXaHUKH.

BEKTOPOB.
PackiagbpiBaTh  BEKTOp 10 JIBYM  HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh  CKAISIPHOE  IPOM3BEACHUE  BEKTOPOB,
BBIBOJIMTH €0 OCHOBHBIE CBOICTBA.

BbIYHCAATH CYMMY, Pa3HOCTb M CKaJIIPHOE IPOM3BEIECHUE
BEKTOPOB B KOOpAMHATAX.

IIpuMeHATH CKAISPHOE IPOU3BEIEHHE JUISI HAXOXKAECHUS
JUIMH U YTJIOB.

JlexapToBbI JlexkapTOBbI KOOPINHATBI TOUEK HA INIOCKOCTH. OcBanBaTh MOHAITHE NPAMOYIOJIBHON CUCTEMBI KOOPIMHAT,
KOOPAUHATHI Ha|*YpaBHeHHe NPsAMON.* YTIIOBOH KOA(QHUIMEHT, TAHTCHC YTJIa |IEeKapTOBBIX KOOPIHMHAT TOUKH.
IUIOCKOCTH HAKJIOHA, IapaJUIEIIbHBIC U IEPIEHAUKYIISIPHBIE IIPSMBIE. HccnenoBarh ypaBHEHHME IPSIMON M OKPYXKHOCTU C ONOPOH
9y VYpaBHeHHEe OKpyXHOCTH. HaxoxaeHue KOOpAMHAT TOYEK |Ha BOIIPOCHBIM ILIaH.
IIEPECEYECHUS OKPYKHOCTH U IIPSIMOH. HaxonuTe eHTp U painyc OKPYKHOCTH 110 €€ ypPaBHEHUIO.
Meroa KOOpAMHAT NPH PELIEHUH T€OMETPUYECKUX 3a1ad. PemaTp 3agauMm Ha HaxOXKJICHHE TOYEK IIEpECCYCHUS
Hcnonp30BaHne MeTOJa KOOPAMHAT B IIPAKTHUYECKUX 3a/1adax IPSIMBIX M OKPY>KHOCTEH C IIOMOIIBIO METO1a KOOPAUHAT.
Hcnoab30BaTh CBOWCTBA YIIIOBOTO KOX(PUIMEHTA MPSIMOI
IpU  PEIICHUM 3a1a4, M1 OIPENEICHUS pPaClOJIOKEHUS
MIPSIMOM.
IIpumeHsITH KOOPAUHATHI NIPH PEIIEHUU FE€OMETPUUECKUX U
MIPAaKTUYECKUX 3a7a4, I IIOCTPOCHHMS MaTEeMaTUYECKHX
MoJieneil peabHbIX 3a/1a4 («MEeTO KOOPAMHATY).
[Monb30oBaThes  [UII  IMOCTPOCHHST W MCCIEAOBAaHUU
U(PPOBBIMU pECypCcaMHu.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHs T€OMETPUHU
IIpaBniabHbIe IIpaBunbHBIE MHOTOYIOJIBHUKH, BBIYMCIEHHE HX JJIEMEHTOB. | DOpMYyJIMPOBATH oIpeneneHue IIPaBUJIBHBIX
MHOIOYIrOJbHUKH. (Uucio m ¥ JUIMHA OKpPYXKHOCTH. JIMHAa AYrM OKpYKHOCTH. | MHOTOYIOJIBHMKOB, HAXOAHUTh MX JJIEMEHTEI.
Jduauna Pannannas mepa yria. [Moab30BaTHCHA NOHATHEM [UIMHBI OKPY’KHOCTH, BBEIEHHBIM

OKPY/KHOCTH H
IVIOIIAAb Kpyra.
Brruuciaenue
mJIomaaen

[Imomane Kpyra W €ro HJIEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue mnomazaei Gpuryp, BKIIOYAIOMIMX JIEMEHTHI KpyTa.

C TOMOIIBI0 TPAaBUIBHBIX MHOTOYTOJILHUKOB, ONMpeneasiTh
YUCJIO T, JUIMHY IYTH U paJuaHHYI0 MEpy yTiia 1mo oopasiry.
IIpoBoauTh Mepexoa OT paJaHHON MEpHI yria K IpagyCHON
1 Ha00OpOT IO BU3YaIBLHOU Omope.




(CRY)

OmnpeaenssTh II0LIA1b KpyTa.

BoiBoauTh opmyibl (B rpaiyCHON U paMaHHON Mepe) JUIs
JUIMH JyT, ILIOIIAJEHd CEKTOPOB M CETMEHTOB C OIIOpOM Ha
BOMPOCHBIN IUTaH.

Boruncasite miomand  GuUryp, BKIIOYAIOLUIMX AJIEMEHTHI
OKpPY)XHOCTH  (Kpyra) C OHOpOMl Ha  CHPaBOYHYIO
nH(pOpMALIHIO.

HaxoauTh 1JI01a 1 B 33/1a4ax peajbHON )KU3HH.

JABuoxenust *TloHsATHE O JBUKEHUU IJIOCKOCTH. Pa3zoupary  npumepsl,  WUIIOCTPUPYIOUIME  IOHATHUSA
IIOCKOCTH [TapannenpHblil mepeHoC, MOBOPOT U cUMMETpUsA. OCU U LIEHTPBHI | IBUKEHUS, LICHTPOB U OCEH CUMMETPHH.
(64) CUMMETPUHU. @opmMyaMpoBaTh OIPEICICHHUs MapauIeIbHOIO IEPEHOCA,
[Ipocreiinye npruMeHEeHNs B PELICHNH 3a1a4™. IIOBOPOTa U OCEBOM CHUMMETPUM C BU3YaJIbHON OIOPOH.
HaxoauTh HENOABUKHBIE TOUKH 110 00pasLy.
HaxoanTh 1IEHTpBl U OCH CUMMETpUl npocTeimux Guryp mno
oOpasiry.
*TIpuMeHATHh NapajUICIbHBIM MEPEHOC M CUMMETPHUIO IIPU
pelIeHNN TeOMETPUYECKUX 3a/1a4 (pa30upaTh IpUMEpHI).
Hcnoan30BaTh /1151 HOCTPOCHUS U UCCIIEI0BaHUHN IIUPPOBBIE
pecypcesL.*
IToBTOpEHUE, [ToBTOpEeHHEe OCHOBHBIX MOHATUH W MeTOAOB KypcoB 7—9|OmnepupoBaTh moHATHsIMH: (QUTrypa, TOUKa, mpsMas, yroi,
o0o01menne, KJIacCOB, 0000IIIEHNE U CUCTEMATU3alUs 3HAHUH. MHOTOYT'OJIbHUK, PaBHOOEAPEHHBI M  PaBHOCTOPOHHUMI
cucremaTu3amust | [Ipocreifiime reomerpuueckue GUIyppl M MX  CBOMCTBA. | TPEYTOJIBHUKH, NPSIMOYTOJIBHBIM TPEyrojbHUK, MeJIuaHa,
3HAHUI N3mepenne reoMeTpuuecKiX BEIUUKH. OucceKkTpuca W BBICOTa TPEYTOJIBHUKA, Iapajljiesiorpamw,
(7 9) TpeyronbHuKH. poMO, TNPSAMOYTOJBHUK, KBaJpaT, Tpamelus; OKpPYKHOCTb,

[TapannenpHble U NEPIEHIUKYISIPHBIE TPSIMbIE.
Oxpyx)HOCTb M Kpyr. 'eomerpuueckue NOCTpPOEHUs. YTIbl B

OKPY)KHOCTH.  BrmcaHHble W ONHCAHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.

[IpsiMast 1 OKPY>KHOCTb.

YeThIpEXYrOJIbHUKH. Bnucanusie Hu ONHCaHHBIE
YETHIPEXYTOJIbHUKH.

Teopema IIudaropa u Hayana Tpuronomerpun. Perenne oomux

KacaresnbHasl; PaBEHCTBO U 000KMe QUryp, TPEyroJIbHUKOB;
NapajuleIbHOCTh WM NEPINEHIUKYJISIPHOCTh MPSMBIX, YIOJ
MCXKAY MNOpAMBIMHU, CHMMETPUA OTHOCHUTCIBHO TOYKH U
NpsIMOW; JJMHA, PAacCTOSHME, BEIWYMHA YIJa, IUIOLIAb,
IepuUMeTp.

Hcnoab3oBare  (opmyJibl: [epuMeTpa U IUIOLIAAU
MHOTI'OYI'OJIbBHUKOB, JJIMHBI OKPYXXHOCTH W IIJIOIAAW Kpyra,
00bEMa PSMOYTOJIBHOTO MapasliesIenunesa.




TPEYTOJTHHUKOB.
[IpaBuiibHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanus TJIOCKOCTH. JIBUOKCHHUS.
Cummerpus.

[momane. Beruucnenuwe mowmanei. [lmomanu

uryp.
JlekapTOBBI KOOPJIMHATHI HAa TUIOCKOCTH.
BeKTopBI Ha IIJIOCKOCTH.

ITonoOue.

HOI00HBIX

OnepupoBaTb NOHATHUSIMU: IPSAMOYIOJIbHAs  CUCTEMA
KOOpDAMHAT, BEKTOP; MCHOJb30BaTh OSTH TMOHATHS JIs
MPEACTABICHUS JaHHBIX M PEIICHUS 3a7a4, B TOM YHUCJE U3
JIPYTUX YYCOHBIX TPEIMETOB.

Pemars 3agaum Ha TIOBTOPEHHUE OCHOBHBIX IIOHSTHI,
WJUTIOCTPALIMIO CBSI3EH MEXKIY pa3jWyHbIMU YacTSIMHU Kypca.
BriOupaTs MeTO U1 PEILICHUS 3a1a4H.

PemaThb 32124 13 ITIOBCEIHECBHON JKH3HU.




TEMATUYECKOE ILIAHUPOBAHUE YYEBHOI'O KYPCA «BEPOSITHOCTDb U CTATUCTHKA»
(IO TOJIAM OBYYEHMUS)

7 kaacc (He MeHee 34 1)

Ha3Banue
pasneia (Tembl)
(4mMcy10 YacoB)

OcHoBHoOe coepkaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTH oﬁyqaloumxca

Ilpeacrasiienue [IpencraBnenne fgaHHbIX B Tabmunax. Ilpaktuyeckue | OcBamBaTh  Ha  0a30BOM  yYpPOBHE  CIOCOOBI
AaHHBIX BBIUMCJIEHHUSI 1O TaOJWMYHBIM JaHHBIM. VI3BieueHue W | MPEACTaBICHUS CTATUCTMYECKUX JaHHBIX U YHCIIOBBIX
(7 9) UHTEpHpeTanus TaOIWYHbIX JaHHbIX. [IpakThueckas paboTra | MaccMBOB € IOMOUIbIO TaOMUIl W JUarpaMm ¢
«Tabnuup. UCIIOJIb30BAHUEM  aKTYallbHbIX UM BaXHBIX JaHHBIX
['padguueckoe mnpeacraBieHUE JaHHBIX B BUJAE KPYTOBBIX, | (zemorpaguyeckue JIaHHBIE, IIPOU3BOJICTBO
CTOJOMKOBBIX  (cTONMOYATHIX)  AuMarpaMM.  YTeHHWE U | NPOMBIIUIEHHOW M CEIbCKOXO3AHCTBEHHOW NIPOAYKLHUH,
noctpoeHue  auarpamm.  [Ipumepsl  gemorpaduueckux | OOIIECTBEHHbIE U IPUPOAHBIE SABICHUS).
Jarpamm. M3yyats Metoabl pabOTbl C  TaONMYHBIMH U
[TpakTnyeckas pabdora «JluarpaMmsi». rpadMUecKUMH TPECTaBICHUSAMHU JAHHBIX C HOMOIIBIO
IU(QpPOBBIX PECYpPCOB B XOJE NPAKTUYECKUX padoT (c
HaMpaBJIsIONIEi TOMOUIBIO).
OnucareapHas Yucnossle HaOopel. CpenHee apudmMeTHdeckoe. OcBauBaTh Ha 0230BOM YpOBHE INOHATHSA. YUCIOBOH
CTAaTHCTHKA Menaunana uncinoBoro Habopa. Y cTOMUNBOCTh ME/IUAHBI. Habop, Mepa IEeHTpalbHOM TEHJEHIMH (Mepa LIeHTpa), B
84) [TpakTnyeckas padora «CpeaHue 3HaUCHUS». TOM YHCJIe CpeHee apudmMeTnieckoe, MeinaHa.

Haubonpiiee 1 HamMmeHbIllee 3HAYEHUS] YUCIOBOTO Habopa.
Pa3zmax.

OnuchiBaTh CTATUCTUYECKHE JaHHbIE C IOMOILBIO
cpeaHero apupMeTHYecKoro U Meauansl. Pemats 3agaun
(c HMCHoOJMIb30BAaHHMEM 3PUTENIBHOM HAIJISIIHOCTH W/WIH
BepOAJIbHOM OMOPBHI)

HN3yyarh cBOMCTBA CPEIHUX, B TOM YHCIIE C ITOMOIIBIO
U(POBBIX PECYpPCOB, B XOJ€ MPAKTUYECKUX paboT, (c
HaIPaBJISIONMICH TOMOIIIBIO).

OcBauBaTh Ha 6230BOM YpPOBHe MOHSITHS: HauOOJIbILIEE
Y HalMEeHbIllee 3HaYeHHsI YUCIIOBOTO MAaCcCHBa, pa3Max.
Pemats 3agaum Ha BEIOOp croco0a omMcaHus JTaHHBIX B




COOTBETCTBUM C IPUPOAOH  JAHHBIX U
MCCJICIOBAHMSI C HAIIPABJIAIOLIEH TIOMOILBIO.

OCIsIMHu

Cayyaiinas
H3MEHYNBOCTH
(69

*CnyuaiiHasgs U3MEHYUBOCTh (TIpuMepbl). YacToTa 3HaAYCHHI B
MaccuBe JaHHbIX. ['pynnuposka. ['uctorpammel.
[TpakTuueckas pabota «CiyuaitHasi ”3BMEHYUBOCTh». *

*OcBauBaTh MOHSITHS: YacTOTa 3HAYEHHII B MAacCUBE
JIAHHBIX, TPYIIIUPOBKA JAHHBIX, TUCTOTpamMma.

CTpouTh TUCTOrpaMMbl IO 00pasiy

OcBauBaTh rpadUyecKue MPeACTaBICHUS PAa3HBIX BUJIOB
CIIy4aifHOH H3MEHYMBOCTH, B TOM YHCJIE C IOMOIIbIO
U(POBBIX PECYPCOB, B XOJI€ MPAKTHYECKON pabOThI. ™

BBenenue B
Teopuio rpagos
(4 9)

*T'pad, BepunHa, pedpo. [IpencraBnenue 3a1a4u ¢ MOMOIIBIO
rpada. Cremnenp (BaJIEHTHOCTH) BepmiuHBL. Yucimo pébdep u
cymmapHas creneHb BepuinH. Llens u muki. [lyts B rpade.
[TpencraBnenne o cBszHOCTH Tpada. OOxon rpada (diinepos
nyTh). [IpencraBnenue o0 opueHTUPOBAHHBIX rpadax.™

*OcBaunBaTh NoHATHA: Tpad, BepmmHa rpada, pedpo
rpada, cTerneHp (BAICHTHOCTh BEPIIMHBI), IIETTb U IIHKI.
OcBauBaTh MOHSATHA: NyTb B rpade, SHIEPOB MYTh,
00xox rpacda, OpueHTHPOBAHHBIN Tpad.

OOcyxaarb pemeHHe 3aJayM  HAa IIOMCK CyMMBI
CTeTCHEW BepimnH Tpada, Ha MoucKk obxoma rpada, Ha
MOWCK TMyTe B  OPHEHTUPOBAHHBIX Tpadax ¢
HaIIpaBJIAOIIECH TOMOILBIO.

OcBauBaTh CHOCOOBI INPEACTaBICHUS 3aJady M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYTUX
OpeIMETOB ¢ TMoMolblo rpadoB  (KapThl, CXEMBI,
AIIEKTPUYECKUE LEeNH, (YHKIMOHAIbHBIE COOTBETCTBUS)
Ha rnpumepax. *

BepositHOCTB M
4acToTa
CJIy4aiHOT 0
coObITHUS

(4 9)

*CnyyaiiHbIll ONBIT U ciaydailHOe coObITHE. BeposTHOCTH U
yacToTa coObITHA. PoJb MaloOBEpOATHBIX U MPAKTUYECKU
JIOCTOBEPHBIX COOBITUH B mpHpojJe U B obmectBe. MoHeTa U
UTPAIIbHASI KOCTh B TEOPUU BEPOSITHOCTEM.

[TpakTuyeckas padora «HacToTa BbIaieHUs opiay.™

*OcBauBaTh NMOHSTHS: CIYYalHBIN ONBIT U CIy4alHOE
coObITHE, MAJIOBEPOATHOE U MPAKTUYECKH TOCTOBEPHOE
coObITHE.

M3yuyaTh 3HAYUMOCTb MAJIOBEPOSITHBIX COOBITHUH B
npupoJie M OOIINEeCTBE Ha BaXKHBIX MpUMeEpax (aBapuu,
HECUaCTHBIE cilydau, 3aIuTa NepCOHAIBHOM
uHOpMalny, epeaada JTaHHbIX).

M3yuarh pojiib KJIACCUYECKUX BEPOSTHOCTHBIX MOjENei
(MoHeTa, UrpajbHas KOCTb) B TEOPUHU BEPOSITHOCTEH.
HabawaaTte W M3y4yaTh 4YacTOTy COOBITUH B HPOCTBIX




OKCIIEPUMEHTaX, B TOM YHCIIE C MOMOINBIO HU(POBBIX
pecypcoB, B X0/i€ PaKTU4YECKOi paboThL.™

O6o6menue, IIpencraBnenne  naHHbiX.  OmnucarenbHas — cratucTHKa. | IoBTOpPSITh HM3Yy4EHHOE U BBICTPaMBATh CUCTEMY
KOHTPOJIb BeposiTHOCTB City4aitHOTO COOBITHSI. 3HAHUU.
(59 PemaTpb 3a1aum Ha NpPEJICTABICHNUE U ONKMCAHUE JTaHHBIX
c MIOMOIIIbIO M3YYEHHBIX XapaKTEPUCTUK c
HAIPAaBIIAIONIEH TOMOIIBIO.
O0cyxnaTh npuMepsbl CIIy4aiHbIX COOBITHIA,
MaJIOBEPOATHBIX u MIPAKTUYECKH JIOCTOBEPHBIX
CIIy4alHbIX COOBITUH, HUX POJIM B MPUPOAEC U KU3ZHU
YenoBeKa
8 kiacc (He menee 34 4)
HazBanue
paszzaena (Tembl) OcHoBHOE coaep:xaHue XapakTepucTHKA JeTeJJbHOCTH 00y4al0IHXCs
(4HMcyI0 YacoB)
IHoBTOpPEHME ITpencraBnenne  maHHbIX.  OmnwMcarenbHass — crtaTUcTUKA. | [IoBTOPATH M3y4YEHHOE U BBICTPAMBATh CUCTEMY
Kypca 7 kjacca Crny4daitHast ”3BMeHUMBOCTh. CpeTHre YHCIOBOTO Habopa. 3HAHUH.
(4 4) Crny4aiinble COOBITHS. BepostHoctn  u 4actorel. | Pemares 3agaum (M0 BHM3YyaJbHOM omope) Ha

Kiaccnueckne Mopenu TEOpUM BEPOATHOCTEH: MOHETAa |
UrpanbHas KOCTb.

IIPEACTABICHUE M ONHMCAHUE JAHHBIX C
M3YyYECHHBIX XapaKTEPUCTHUK.

Pemiare 3agauu (o BH3YyaJbHOHl  omope) Ha
MPEJCTABICHUE TPYNIIUPOBAHHBIX JAHHBIX U ONUCAHUE
CIy4ailHON U3MEHYUBOCTH.
Pematy 3agaum  (mo
OTpEICIICHNE YacCTOTBI CITyYaHBIX
obcyxaeHue IIPUMEPOB CIIy4alHBIX COOBITHUH,
MaJIOBEPOATHBIX u MIPAKTHYECKH JIOCTOBEPHBIX
CIIy4aiflHBIX COOBITUH, WX POJM B TMPUPOAEC U KUZHU
YeJI0BEeKa.

IIOMOIIBIO

BH3yaJbHOH omope) Ha

COOBITHH,




OnucarejibHast *Otknonenus. Jucnepcus yucioBoro Hadopa. CranaaptHoe | *OcBamBaTb NOHSTHA: JHUCHEPCHUS W CTaHIAPTHOE
CTaTHCTHKA. OTKJIOHEHHE YUCIOBOTo Habopa. JluarpaMmel paccerBaHus. ™ OTKJIOHEHHE, HCMOJIb30BaTh ATH XapaKTEPUCTUKHU IS
PacceuBanue ONUCAHUs PACCEUBAHUS JAHHBIX.
JaAHHBbIX Y4acTBOBaTh B 00CYKI€HHH I'MIIOTE3bI 00 OTCYTCTBUU
49) WJIM HAJIMYUU CBSI3U 110 HarpaMmaM pacCeuBaHUs.
CTpouTh AMarpaMMbl pPACCEMBAHUA IO HMEIOLUIUMCS
JIAHHBIM, B TOM YHCJIE C MOMOIIbI0 KOMIbIOTEpa (Iocie
COBMECTHOTI'O aHajIu3a).™
MHokecTBa MHoxecTBO, MOAMHOKeCcTBO. Onepauun Haja MHOXKecTBamH: | (OcBamBaTh MOHATHS: MHOXKECTBO, 3JIEMEHT MHOKECTBA,
4 9) oObenuHeHue, mnepeceueHue,  npomnosiHeHue.  CBoWCTBa | MOJAMHOXKECTBO.
ornepanuit HaJ MHO>KECTBaMHU: MEePEMECTUTENbHOE, | BBINOJIHATH onepanun Hajl MHOXECTBAMU:
CoueTaTeNIbHOE, paclpeAeuTeNbHOE, BKIOUECHHUS. 00BbeAMHEHNE, TIEpEeceYeHHE, JOOJIHEHUE (110 00pasiy).
['paduyeckoe mpencTaBiIeHHE MHOXKECTB. Hcnoab3oBath CBOICTBA: MIePEeMECTUTENbHOE,
COYETaTENIbHOE, PACIPENCIUTEIIbHOE, BKIIOYCHHUS (C
MCIIOJIb30BAaHUEM BU3YaAJILHOM OIMOPHI).
Hcnoan3oBath rpaduyueckoe MpeACcTaBICHHUE MHOXKECTB
IpU OMHMCAHUU PEATbHBIX MPOLECCOB U SIBICHUM, NPU
pEIICHUY 3a/1a4 U3 APYTruX YIeOHBIX MTPEIMETOB U KypCOB
(c MCTONTb30BaHNEM BU3YAIbHOMN OIOPHI).
BepositHOCTH DeMeHTapHbIe COOBITHSI. Crnyuaiinbie coOpiTud. | OcBauBaTh Ha  0a30BOM  YpPOBHe  NOHSATHA:
CJIy4aiiHOro bnaronpustcTBytoriye AJIeMEHTapHbIE COOBITHS. | DJEMEHTapHOe COOBITHE, CclydailHOe COOBITHE Kak
coObITHUS BepositHocTn  coObITHIA. OmNBITEI ¢ PAaBHOBO3MOXKHBIMH | COBOKYITHOCTH  OJIaTOMPHUSATCTBYIOIIMX  DJIEMEHTapPHBIX
(6 9) AIIEMEHTapHBIMU COOBITUAMU. CTydaifHbIN BBIOOP. COOBITHIA, pABHOBO3MOXHBIE dJIEMEHTAPHBIE COOBITHSI.

[IpakTuueckas padota «ONbBITE C PABHOBO3MOKHBIMHU
AIIEMEHTAPHBIMHU COOBITUSIMU.

PemaTh 3a7a4M Ha BBIUKUCIEHUE BEPOATHOCTENH COOBITHI
M0 BEPOATHOCTSIM AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO
OombITa (C MCIOJIb30BAHUEM 3PUTEIBHOW HATJISTHOCTH
u/Win BepOabHON OIOPHI).

PemaTh 3a7a4u Ha BBIUKUCICHUE BEPOSATHOCTENH COOBITHI
B OINBITaX C PABHOBO3MOXXHBIMU  3JIEMEHTAPHBIMHU
COOBITUSAMH, B TOM YHCIIC C TOMOIIBIO KOMIBIOTEpPa (C
UCIIONIb30BAaHUEM  3PUTEIBHOW  HATTSAHOCTH  W/WUIH
BepOATBHOM OTOPHI).




IIpoBoanTs M M3y4YaThb ONBITHI C PABHOBO3MOXKHBIMU
3JIEMEHTAPHBIMHU COOBITUSAMU (C UCHOJIb30BAHUEM MOHET,
UTpaIbHBIX KOCTEH, JIpYTrux MoJIeIIel)
B XOJ€ IpakTHYecKoW paboThl (C HCHOJIb30BAHUEM
BHU3YyaJIbHOW ONOPHI).

BBenenue
Teopuio rpagos
(4 19)

B

*JlepeBo. CBoiicTBa jJepeBa: €AMHCTBEHHOCTb  IIYTH,
CyLIECTBOBAHME BMCAYEH BEPIUUHBI, CBA3b MEXKIY 4YHMCIOM
BepILINH U yncioM péodep. [IpaBuio ymHOKeHHS. ™

*OcBanBaTh NOHATHSA: JIepeBO Kak rpad Oe3 mukia,
BUCsYasl BepiinHa (JIMCT), BETBb JiepeBa, NyTh B JIEPEBE,
JaMeTp JepeBa.

M3yuaTh cBoiicTBa JepeBa: CYIIECTBOBAHUE BHUCSYEH
BEPIIMHBI, CIUHCTBEHHOCTh IYTH MEXAYy JABYMS
BEPIIMHAMH, CBSI3b MEXKIY YHCIOM BEPUIMH U YHCIOM
pedep.

YyacTBoBaTh B OOCY:KI€HHHM pelIeHUsl 3aJa4yd Ha
MOUCK W TIEPEUYHCIICHHE MyTeH B JepeBe, ONpe/eicHue
YyuCiia BEPIIMH Wik pédep B nepeBe, 00X0J OMHAPHOTO
JepeBa, B TOM 4YHCIE€ C TNPUMEHEHHEM IIpaBWIIa
YMHOXKEHUS.*

Cayuaiinbie
coonITHS
84)

*TIpotuBomnonoxkHoe  cobwsitTve.  marpamma  Ditnepa.
OObenuHeHne u rmnepeceueHue coObITUN. HecoBMecTHBIE
coObiTust. @opmyna cioxeHus BeposTHocTed. IlpaBuio
YMHOXXEHHUSI ~ BEpOATHOCTEH.  YCIIOBHasT  BEPOSTHOCTb.
HeszaBucumpbie  coObiTusi.  IlpeacraBienune  cirydaitHOTO
HKCIIEpUMEHTA B BUJIE IepeBa.™

*OcBanBaTh MOHSATHA: B3aUMHO IMPOTHBOIIOJIOKHbIE
COOBITHS, ONepaluy HaJ COOBITMSAMHU, OOBEAMHEHUE U
nepecevyeHre coObITHH, Auarpamma Oinepa (Dinepa—
BenHa), cOBMECTHbIE U HECOBMECTHBIE COOBITHSL.

N3yuyaTth TeopeMbl O BEPOSITHOCTH OOBEIUHEHUS ABYX
coObITHH ((hOpMYJIBI CIIOKEHUS BEPOSATHOCTEN ).

YuacTBOoBaThH B 00CYyKIeHHM pellieHUs 3aJa4u, B TOM
quCJIe TEKCTOBBIE 3aJjaul Ha OINPEAEIEHUE BEPOSTHOCTEN
00BEIMHEHUSI W TIEPECEUCHUs] COOBITUM C TIOMOIIBIO

YUCIOBOM mpsAMOH, aumarpamm Oiiepa, GopMybl
CJIO’KEHHSI BEPOATHOCTEN.

OcBauBartsp NOHSATHS: IIPABUJIO YMHOXEHUS
BEpPOSITHOCTEM, YCIOBHAsI BEPOATHOCTh, HE3aBHUCUMBIE
COOBITHS JIEPEBO CIYyYaHOTO OMBITA.

N3yuars cBoiicTBa  (ONpeneleHus) HE3aBUCHUMbBIX




COOBITHIA.

Y4yacTBoBaTh B OOCY)KI€HUM pelIeHMsl 3aJa4yd Ha
oTpe/ieNIeHUE W UCIIOIb30BAHUE HE3aBHCUMBIX COOBITHIA.
Y4yacTBoBaTh B OOCY)KI€HHUM pelIeHMsl 3aJa4yd Ha
IIOUCK BepOSITHOCTef/'I, B TOM 4YHUCIIC yCJIOBHBIX, C
HCITOJIb30BaHUEM JIepeBa CIIy4aifHOTO OIbITa. ™

O00011eHHe,
KOHTPOJIb
4 4)

[IpencraBnenue nanHbix. OnucatenbHas craTuctuka. ['padsbr.
BepositHOCTB CIIy4aitHOT O COOBITHSI. DNIeMEHTHI
KOMOWHATOPHKH.

IloBTOpSAITH U3Y4YEHHOE U BBICTPAUBATH CHCTEMY
3HaHUM.

PemaTts 3aga4ym Ha NPEICTAaBICHUE M OMMCAHUE JAHHBIX
c IIOMOIUIbIO U3YYEHHBIX  XapaKTEPUCTUK (c
HCIOJIb30BAaHUEM BU3YaJIbHOM OIOPBI).

*Y4yacTBOBaTHL B OOCYKIEHMH pelIeHHsA™ 3aJayl C
IpUMEHEHHEM TpadoB.

Pemiath 3aJayM  Ha  HAXOXJAEHUE  BEPOSITHOCTU
CJIy4alfHOIO COOBITHSI MO BEPOSITHOCTSM 3JIEMEHTAPHBIX
cOOBITHI, B TOM YHCJI€ B ONbITAX C PaBHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMU COOBITUSMU (C BU3yaJIbHOU OMOPOH).
*Y4yacTBOBaTH B 00CY:KI€HHM pelIeHHs™ 3ajayM Ha
HaXO0’XJICHUE BEPOSATHOCTEH OObEJUHEHUS U MepPeceueHUs
COOBITHI, B TOM YHCJI€ HE3aBHUCUMBIX, C UCIIOJIb30BAaHUEM
rpaduecKux TpeACTaBIeHUN U JepeBa ClydailHOro
OTIBITA.

*YuyacTBOBaTH B 00CY:KICHHMM pelIeHUS™ 3aJa4M Ha
MepevrcIieHne KOMOMHAINH (YKClia MepecTaHOBOK, YUCiIa
coyeTaHuil), Ha HaXOXKJAEHUE BEPOSATHOCTEH COOBITHI C
NPUMEHEHUEM KOMOMHATOPHKM, B TOM 4YHCIE C
UCMOJIb30BaHUEM TpeyroyibHuKa [lackans.




9 kaacc (He MeHee 34 1)

Ha3zBpanue
pa3aesa (TemMbl)
(4K CJI0 YacoB)

OcHOBHOE co/lep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

IloBTOpPEHME
Kypca 8 kiacca
(44)

[IpeacraBnenne  naHHbiX.  OmnucarelbHas  CTaTUCTHKA.
Omneparuu HaJ COOBITHUAMU. He3aBUCUMOCTH COOBITHIA.

I[loBTOpATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HaHUM.

Pemiath 3a1auM Ha [IPE/ICTABICHNUE U ONUCAHUE JIAHHBIX.
Pemath 3agaum  Ha  HaxOXICHHE  BEPOSATHOCTEH
O0OBEAMHEHUST U IEpPEeceYeHHs] COOBITUN, B TOM 4HCIIE
HE3aBHCHUMBIX, C  UCIOJb30BaHUEM  rpaduuecKkux
MPEJCTAaBICHUI U JE€PEBA CIYYaHOTO OIIBITA.

Pemats 3amaum Ha nepeduciieHue KoOMOMHauuil (ducna

IIEPECTAaHOBOK, YHMCJIAa COYETAaHUI), Ha HaXO0XKJIEHUE
BEPOATHOCTEMH COOBITHI c MPUMEHEHUEM
KOMOMHATOPUKH, B TOM 4YHCII€ C MCIOJIb30BAaHUEM

TPEYroJIbHUKa ITackans

DJIeMeHThI
KOMOHMHATOPHUKH
(44)

KombOunaropnoe mpaBuino ymHOxeHus. [lepecTaHOBKH.
@axropuan. CouetaHus M 4yucio coyeTaHuil. *TpeyronbHUK
[Tackans.™ [IpakTnueckas pabota «Bpruucnenune

BEPOSATHOCTEH C HCMOJIb30BAaHMEM KOMOMHATOPHBIX (PYHKIIUN
AIIEKTPOHHBIX TaOIUIIY.

OcBauBaTh Ha  0a30BOM  YpPOBHe  TNOHATHA:
KOMOHMHATOpPHOE MPAaBUIO YMHOXEHHS, YMOPAAOYECHHAs
mapa, Tpoika OOBEKTOB, TIEPECTaHOBKA, (aKTopuai
qucaa, COYETaHUE, YHUCIO COYETaHWH, *TpeyrosbHUK
[Tackans.™

Pemiare nmpocreiimime 3axa4yM  Ha  IEPEUYMCIICHHE
YIIOPSIOYSHHBIX nap, TPOEK, NIepevrCIICHIE
NEPEeCTAHOBOK M COYETAaHUH HIIEMEHTOB pPa3JIMYHbIX
MHOXECTB (110 00pa3iy).

Pemiats mpocreiimime 3agauym Ha NPUMEHEHHUE 4YUCIIA
codeTaHuii B anredpe (CokpanéHHoe YMHOXKEHHE, ONHOM
HrroToHa) (C HampaBsIONIEeH MOMOIIBIO).

Pemiatb, mnpuMeHsin KOMOWHATOPHWKY, 3agadd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHUCIIE C TOMOIIbIO
AIIEKTPOHHBIX TAOJMI] B XOJ€ MpaKTHUeCKOH paboThl (C




BU3YaJbHOU OMOPOIA).

I'eomeTpuueckast
BEpPOSAATHOCTH
(44)

*T'eomerpuueckast BepossTHOCTh. CitydaiiHbIi BEIOOpP TOUKHU U3
(Gurypsl Ha MJIOCKOCTH, U3 OTPE3KA, U3 AYTH OKPY>KHOCTH. *

*OcBanBaTh MOHSITHE TEOMETPUUECKON BEPOSTHOCTH.
Y4yacTBoBaTh B O00CYXJAE€HUM pelIeHHs] 3a4ayM Ha
HaXO0XICHUC BepOSITHOCTef/'I B OIIbITax, HpGI[CTaBI/IMBIX
KaKk BBIOOp TOYEK W3 MHOTOYTIOJIbHHUKA, Kpyra, OTpe3Ka
WM IyTH OKPY>KHOCTH, YUCIIOBOT'O IIPOMEKYTKA™

HUcnuiTanuns
bepnyaan
(6 9)

Ucneitanue. VYcnex u Heynada. Cepus HCHBITAaHUR 10
neporo ycnexa. HWcnoeitanus bepuymnu.  BepositHocTH
coObiTUii B cepun wucnbiTanuid bepunymau. Ilpaktuueckas
pabora «Mcnpitanusa beprymim.

OcBauBaTh Ha 0230BOM ypPOBHEe NMOHSITHS: UCIBITAHUE,
3JIEMEHTApHOE COOBITHE B UCIBITAHUU (YCHEX U HeyAaua),
cepusi UCHBITAHWM, HACTyIUIEHME IIEpBOro  ycmexa
(neynaum), cepust ucnbiTanuii beprysu.

Pemate  mpocreifmime 3ajadyM Ha  HAXOXKJIEHUE
BEPOATHOCTEN COOBITUI B CEpUU UCHBITAHUI 10 MIEPBOTO
ycrexa, B TOM 4HCJe ¢ MpUMEHEHHEM (OpMYJIbl CyMMbI
reOMEeTPUYECKOI Mmporpeccuu (C OMopoil Ha CIPaBOYHYIO
nHpopMaIum).

Pemare  mpocreiiude  3aJa4ydM Ha  HAXOXKIEHUE
BEPOSTHOCTEH  AJIEMEHTApHbIX COOBITUH B  cepuu
UCIBITAaHUN bepHy/uM, Ha HaXOXIACHUE BEPOATHOCTH
ONpPEACIEHHOIO YHCNIA YCIIEXOB B CEPUM  MCIIBITaHUI
Bbepnymnu (¢ BU3yanbHOI 0noOpoit).

M3yuats B X01€¢ NPaAKTHYeCKOH padoThl, B TOM YHUCIIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnblTanuii bepuymm

Cayuaitnas
BeJIMYMHA
6w

CnyuaiiHas BeIMYMHA W PACHPENETICHHE BEPOSATHOCTEM.
Maremarnueckoe OXKHMJIAHHE UM JHUCIEPCHs  CIy4alHOHN
BeIMUYMHBL. [IpuMeppl MaTeMaTHMYecKOro OXHUAAHHUA Kak
TEOPETHYECKOTO CPEHErO 3HAUCHH S BEIIMUHHBI.

[Tonstue o 3akoHe  Oonbiux  yucen.  M3mepeHue
BEPOSITHOCTEW C TMOMOWIbI0 4YacToT. [IpuMeHeHHne 3akoHa
OOJIBIINX YHCEIL.

OcBoutrs Ha 0a30BOM YpOBHe NOHATHA: ClydaiHas
BEJINYMHA, 3HA4YeHUeE CIIy4anHOM1 BEJIMYMHBI,
pacrpenesieHue BEpOsTHOCTEN.

M3yyarp u 00Cy:KDaTb [pPUMEPHl JUCKPETHBIX U
HEMPEPBbIBHBIX CIyYaiHbIX BETUYMH (POCT, BEC UEIOBEKa,
YUCJIIEHHOCTh HaceJeHus, Ipyrue N3MEHYMBBIC
BEJIMYMHBI, PACCMATPUBABIINECS B KypC€ CTATUCTHKH),
MOJENIBHBIX ~ CIIyYalHBIX BEJIMYMH, CBA3AHHBIX CO




CllydyaifHBIMU OIBITaMH (OpocaHne MOHETHI, UTpajbHON
KOCTH, CO CIIy9aifHBIM BBIOOPOM U T. II.).

OcBauBath Ha  0a30BOM  YpOBHe  TOHSITHA:
MaTEeMaTHYeCKOe OXXKHUJAHUE CIYy4aiiHONH BEITMYMHBI Kak

TEOPETHYECKOE  CpeJAHee  3Ha4yeHWe,  JUCIEPCHUs
CITy4aiiHOW BEJTMYMHBI KaK aHAJIOT JUCIIEPCHH YHCIOBOTO
Habopa.

Pemath 3amauMm Ha BBIYMCIEHUE MAaTEMATHYECKOTO
OXKMJIAHWS W JUCIEPCUU  JMCKPETHOM  CilydailHOU
BEJIMYMHBI 10 33JJaHHOMY paCIpPEACIICHUI0, B TOM YHUCIE
3aJa4, CBS3aHHBIX CO CTpPaxOBaHUEM M JioTepesMu (c
HAIPABIIAIONIECH TOMOIIIBIO).

3HAKOMHUTBCSI C MAaT€MaTUYECKUM  OXHJIaHUEM U
JUCIIEpCUEN HEKOTOPBIX pacHpeiesieHuid, B TOM 4YHUCIe
pacnpeziesieHus: Cay4yailHOW BEJIMYMHBI «YHUCIIO YCIIEXOBY
B CEpUM UCIIBITAHUN bepHyiuin.

M3yyaTrh, 49acTtoTy COOBITHS B  MOBTOPSIOIIUXCS
CIIy4alHBIX OIbITaX KakK CIy4alHYIO BEJIUYUHY.
3HaKOMHUTBCSI C 3aKOHOM Oonbliux uucen (B Qopme
bepuymnu): npu OGonbIIOM 4YHCIE ONBITOB YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

Pemate 3amaum Ha H3MEPEHUE BEPOSTHOCTEH C
MTOMOIIIBIO YaCTOT (C HAMPABIIAIOIICH MTOMOIIIBIO).
OOcykmaThb  poidb 3aKoHa  OOJIBIIMX  4HMCel B
000CHOBaHUHU 4aCTOTHOTO MeToj1a U3MEpEeHUs
BEPOSITHOCTEH.

OOcy:k1aTh 3aKOH OOJBIIMX YHCENT KakK IpOsBICHHUE
CTaTUCTUYECKOM YCTOMYMBOCTH B U3MEHYMBBIX SIBJICHHUSX,
pOJIb 3aKOHA OOJBUIMX YHCENT B HPUPOJIE U B KU3HU
4eJI0BEKA.

0O0006menue,
KOHTPOJIb
(10 v)

IIpencraBienue  JaHHBIX.
BeposTHOCTh CIIy4aitHOTO COOBITHSI.
KoMOuHaTOpuku. CiiydyaliHble BETUYHHBI U PACTIPE/ICIICHUS.

OmnucareiibHas  CTATUCTHUKA.
DJIEMEHTHI

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHUU.
Pemarsp 3aa4u Ha IPEACTABICHNUE U ONMCAHUE TAHHBIX.




Pemars, 3agaum  Ha  HAXOXKIEHUE  BEPOATHOCTEU
COOBITHH, B TOM YHCJIIE B ONBITAX C PAaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMU COOBITHSIMH, BEPOSATHOCTEN
OOBEIMHEHUSI W TEepPeceYeHUs] COOBITHM, BBIYHUCIATH
BEPOATHOCTM B  ONBITAX C€ CEPUSAMH  CIIy4alHbIX
HUCIIBITAaHUI
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