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PabGouass mporpamma 1o yudeOHOMy mnpeamery «Maremaruka» (06a30BbIi
ypoBeHb) (mpenMeTHas obOnacte «Marematuka u  HHpOpMaTHKa») (mainee
COOTBETCTBEHHO — TIporpaMma IO MareMaTHKe, MaTreMaThKa) BKJIIOYAeT
MOSICHUTENIbHYIO  3aIMCKy, COJepKaHhe OOy4deHUs, IUIAHUPYEeMble PEe3ybTaThl
OCBOEHUS ITPOTPaAMMBI 110 MaTeMaTHKe.

[TOACHUTEJIBHAA 3AIINCKA

PabGouyass mporpamMma 1o MareMaTHKe i OOydYalolUXcs C 3aJepiKKOU
ncuxuuyeckoro pa3sutus (ganee — 3[1P) Ha ypoBHE ocHOBHOrO 0011€T0 00pa3oBaHus
NOJATrOTOBIEHa Ha ocHOBe denepanibHOrO TOCYIApCTBEHHOIO 00pa30BaTeNIbHOTO
CTaHaapTa OCHOBHOro ooduero oopasosanus (IIpukxaz Munnpocsemienus Poccun ot
31.05.2021 . Ne 287) (manee — D®I'OC OO0O), denepanbHOM amanTUPOBAHHOU
oOpa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHus il 00y4aroIuXxcs C
OrpaHUYEeHHBIMU BO3MOKHOCTAMU 310poBbs (IIpuka3 Munnpocsemenust Poccuun ot
24 mosi6ps 2022 1. Ne 1025), denepanbHOl pabodelt MporpaMMbl OCHOBHOTO OOIIIETO
oOpa3zoBaHusa 1no ydyeOHOMy mnpeametry «Martemarnkay, denepaqbHON MPOrpamMMbI
BOCIIUTAHMSI, C YUYETOM PACIpPENEIEHHBIX MO KjIaccam MpPOBEPSEMbIX TPEOOBAHMM K
pesynbTatam  ocBoeHuss ~ DenepalibHOM  aJalTUPOBAHHOW  0Opa3oBaTesbHON
IpOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHHs sl OOYyYaIOIIUXCS C 3aIep>KKOM
MICUXUYECKOTO Pa3BHUTHsI, YUYEOHOTO TUTaHa KOPPEKIIMOHHOTO oOpazoBanus MAOY
CII Nel.

OO0mas xapakTepucTUKA y4eOHOro npeamera «MaremaTtuka»

VYuebubiit npeamer «MaremaTuka» BXOAUT B MOPEIAMETHYHO 00JacTh
«Marematuka u uHpOpMaTHKa». OH CHOCOOCTBYET Pa3BUTHIO BBIUMCIMTEIHHOU
KyJbTYpbl M JIOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHUS IOJIb30BAThCS
QITOPUTMAMM, a TaKXKe MPUOOPETEHUI0 MPAKTUUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEAHEBHON >KuM3HM oOyuatomuxcsi ¢ 3[IP. YueOHbIi mpeameT pa3BUBacT
MBIIIJIEHHE, MPOCTPAHCTBEHHOE BOOOpa)K€HHE, (PYHKIMOHAIBHYIO TI'PaMOTHOCTD,
YMEHHUS  BOCHPUHMMATh W KPUTUYECKH  aHAJIM3UPOBaTh  MHQPOpMAIHIO,
IIPEJICTABICHHYIO B Pa3IMUHBIX (hopMax.

OOydenne mareMaTHKe JaéT BO3MOXKHOCTh pa3BHBaTh y oOydaromuxcs ¢ 3[1P
TOYHYIO, PallMOHAJIBHYI0 M HH()OPMATUBHYIO pedb, YMEHHE OTOMparh HamOomee
MOXO/SIINE S3bIKOBBIE, CUMBOJIMYECKUE, Tpa)UUecKre CPEeACTBA ISl BBIPAKECHHUS
CY/KJICHHU U HAITISJHOTO UX MPEICTABICHUS.

Heo0xomumMbpiM KOMITOHEHTOM OOIIEH KyJIbTyphbl B COBPEMEHHOM TOJKOBAHUU
ABNSETCS  OOIIee 3HAKOMCTBO C METOAaMU TIO3HAHHs  JIEHCTBUTEIBHOCTH,
IIPEACTABICHNUE O MPEIMETE U METOAAX MAaTEMATUKH, NX OTIIMYMM OT METOJOB IPYTUX
€CTECTBEHHBIX U TYMAaHUTAPHBIX HayK, 00 O0COOEHHOCTSX MPUMEHEHHS] MaTeMaTUKU
JUIA pElICHUs HAay4YHbIX M MPHUKIAJHBIX 3aj1ad. Takum o0pa3oM, MareMaTHYecKOe
oOpa3oBaHHE BHOCUT CBOM BKJIaJ] B (pOpMUPOBAHUE OOILIEH KYIbTYpbI YEIOBEKA.



W3ydyeHne MareMaTWKH TakKe CIIOCOOCTBYET SCTETHUYECKOMY BOCIHUTAHUIO
YeJI0BEKa, MOHMMAHMIO KpPacoTbl M H3SALIECTBA MATEMaTHYECKUX PaCCYyXICHUM,
BOCHPUSTHIO TEOMETPUUECKUX (POPM, YCBOECHUIO UAEH CUMMETPUH.

[IporpamMma oTpakaeT cojepxaHue OOydeHMsI IpeaMery «Marematuka» c
y4eToM 0cOObIX 00pa3zoBaTelbHbIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3I1IP.OBnaneHue
yueOHbIM IpeaMeToM «MareMaTtuka» NpefCTaBIAeT ONPEAEICHHYIO CI0KHOCTD IS
yuammuxcs ¢ 3IIP. YV oOyuaromuxcs ¢ 3[IP Hambosee BbIpaKeHBI OTCTaBaHUSA B
Pa3BUTHHU CJIOBECHO-IOTUYECKUX (POPM MBIIUIEHUS, MO3TOMY aOCTpaKTHbIE U
OTBJICUEHHBIE KAaTErOpHUH UM TPYIHOAOCTYNHBI. B TOXe BpeMs IpH CHeuaibHOM
oOydueHuM oOydvarmuecs MOTYT BBINOJHATH 3aJaHusd 1o anroputMmy. OHH
BOCIIPUMMYMBBEI K MOMOIIM, MOTYT BBIIIOJIHUTh NEPEHOC HA aHAJIOTMYHOE 3aJaHHE
YCBOEHHOro crocoba pemieHus. CHIKEHHE PAa3BUTHSA MBICTUTENBHBIX ONEPALMI U
3aMEJUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JEWCTBUM MNPUBOAAT K HEAOCTATOYHOM
OCMBICJIECHHOCTH COBEPIIAEMBIX YYEOHBIX ACHCTBUM. Y 00y4aronmxcs 3aTpyJHEHbI
CUECTHBIC BBIYHCIICHUS, NPOU3BOJMMBIE B yM€. B NMCBMEHHBIX BBIYMCIICHHUSX OHH
MOTYT MpPOIyCKaTh OAMH U3 IMPOMEXYTOUHBIX wmaro. llpu pabore ¢ yucCIOBBIMU
BBIPDAKCHUSIMHU, BBIYMCICHMEM HX 3HAYCHUS MOIYT HE YAEPKUBATH IPaBUIIbHBIN
nopsnok naevictBuid. Ilpu ynpomenuu, npeoOpa3oBaHUM BBIPAXKEHUN ydalluecs C
3[IP He MOryT CaMOCTOSTEIIBHO IPUHATH PEIICHHE O IIOCJIEI0BAaTEIbHOCTH
BBINIOJIHEHHSI J1eUCTBUI. KOHKPETHOCTh MBINUICHHS OCJIOKHSET YCBOEHHUS HaBbIKa
pElIEHNs] YpPAaBHEHWW, HEPABEHCTB, CHUCTEMBI ypaBHEHHW. MM MamomocTymHo
COBEPIIICHUE 0OPAaTUMBIX OTIEPAITHiA.

Huskuit  ypoBeHp pa3BUTHs  JIOTMYECKUX  OINEpalMi, HEAOCTATOYHAS
00OOIIEHHOCTh MBIIUICHHUS] 3aTPYIHSIOT HU3ydeHue TeMbl «DyHKIuu»: npu
ompeneneHuN  (YHKIIMOHATBHOW 3aBUCUMOCTH, TIPU OMUCAaHUHM TpaduvecKon
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUYECKUH, anreOpanyeckuii, PyHKIIMOHAIbHBIN S3bIKH.
Hepenko yuamiyecst He BUIAT pa3HULBI MEXAY 00JacTbiO onpeaesaeHus: GyHKIUN U
00J1aCThIO 3HAUECHUH.

Pemenue 3amau compsKeHO C TPYIHOCTSIMH O(QOpPMIICHHS KpATKOHM 3amucH,
IIPOBEJICHUS aHAJIM3a YCIOBUS 33a4H, BbIIEICHUS cyliecTBeHHOro. O0yyaromuecs ¢
3IIP 3arpynHsitoTcs caenaTb yMO3aKIOYEHHE OT OOIIEr0 K 4YacTHOMY, HEPEAKO
BBIOMPAIOT HEpaIMOHAJbHBIE CIIOCOOBI  PEIICHUS, WHOTJAAa OTPaHHUYMBAIOTCS
MaHHUITYJISIUSMU C YU CIIAMH.

[Ipn w3yyeHWH TEOMETpUUYECKOTO MaTepuana oOydarommecs c¢  3IIP
CTAJKMBAKOTCS C  TPYAHOCTBKO  JI€JIaThb  JIOTHYECKUE  BBIBOABL,  CTPOUTH
ITOCJIEA0BATENbHBIE PacCyKIeHUA. HenpouHble 3HaHWSI OCHOBHBIX TEOPEM F€OMETPUHU
MPUBOJAMUT K OIMIMOKaM B PEIICHHH TeoMeTpuyeckux 3agad. OOyyaromuecs MOryT
MOJIMEHUTH (POpMyITy, HEPABUILHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommodkam B
pelleHnH  3aAa4  [PUBOJAT  HENOCTATOYHO  Pa3BUTHIE  IPOCTPAHCTBEHHBIC
npeactaBieHus. VM CIIO)KHO BBIIIOJIHUTh YEPTEXK K YCIOBUIO, B NUCHMEHHBIX
paboTax OHM HE MOTYT MIPUBECTH OOBICHEHUE K YEPTEXKY.

TouyHOCTH 3aIOMMHAHUS M BOCHPOU3BEJECHUS Y4eOHOTro Marepuaia CHUKEHBI
0 MpUYMHE CJIA00CTH MHECTUYECKOM MESTENIbHOCTH, CYXEHHUS 00beMa MaMsTH.
Oo6yuatomumest ¢ 3I1P tpeOyercs Oosbllle BpEeMEHM Ha 3aKperuieHHE Marepuala,
aKTyaJn3alys 3HaHUH 110 ONIOpPE IIPU BOCIIPOU3BEICHHH.



Jus  mpeonosieHWs  TPYJHOCTEM B M3Y4eHMHM y4yeOHOro IpeamMera
«Matemaruka» HeoOXoauMa ajanTanus o0beMa U Xapakrepa yueOHoro MaTepuaia K
IIO3HABATENbHBIM BO3MOXKHOCTAM ydammxcst ¢ 3IIP. Cnenyer y4eOHbIli Marepuan
IPENOJIHOCUTh HEOOJIBIIUMU TOPLUSAMH, YCIOKHSS €ro NOCTENEHHO, W3bICKUBATh
crocoObl  ajanTaluuy TPYAHBIX 3aJaHUl, HEKOTOpble TEMBbl JaBaTh  Kak
O3HAKOMUTEJIbHBIE; UCKIIIOYaTh OTHENbHBIE  TPYAHBIE  [OKAa3aTelIbCTBA;
TEOPETUYECKUM MaTepual pPEKOMEHAYETCs Uu3y4aTb B IIPOLIECCE IIPAKTUYECKON
NEATENBHOCTH II0 pPEIICHHIO 3amad. OpraHmdyeckoe €AUHCTBO IIPAKTUYECKOU H
YMCTBEHHON JEATEIbHOCTH Y4YallUXCS Ha YpPOKaX MAaTEeMaTHKU CIIOCOOCTBYIOT
IIPOYHOMY H CO3HATEIbHOMY YCBOCHHMIO OAa3HMCHBIX MaTEMAaTHYECKUX 3HAHUN H
YMEHUM.

HeJII/l " 3a/1aI1 U3yYCHUA yqeﬁﬂoro npeameTa «MaTtemaTuka

[TpuoputeTHBIME LIETSIMU O0yUYEHUSI MaTeMaTUKe B 5—9 kaccax sSBISIOTCS:

* (QopmMHUpOBaHUE IEHTPATHHBIX MaTEMATUYCCKUX MOHITHHA (YUCIIO, BEITMYMHA,
reoMeTpuueckas  (urypa, IIEpEMEHHas, BEPOSTHOCTb, byHKIHS),
o0ecneurBaIUX MPEEeMCTBEHHOCTh U NEPCIEKTUBHOCTh MaTEeMaTHYECKOro
oOpazoBanus oby4aromuxcs ¢ 311P;

* poaseneHue oOyvatomuxca ¢ 3[IP Ha JOOCTYmHOM [Jii HUX YPOBHE K
OCO3HAHHUIO B3aUMOCBS3M MAaTe€MaTHUKA M OKPYXKAIOIIEro Mupa, NOHUMaHUE
MaTeMaTUKU KaK 4YacTH 00LLEeH KyJIbTyphl YEJIIOBEUECTBA;

" pa3BUTHE HMHTEUICKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOy4arommxcsi C
311IP, mo3HaBaTeabHOM AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHNUN, KPUTUYHOCTH
MBIIUICHHUS, UHTEpPECA K N3YYEHUIO MaTEMaTUKU;

* (QopmupoBaHUE (PYHKIMOHAIBHOM MaTeMaTHYECKON TIpaMOTHOCTHU: YMEHUS
pacmo3HaBaTh  MPOSABICHUS  MATEMaTUYECKUX  TOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEN B pPEAJbHBIX >KMU3HEHHBIX CHUTYallUSIX W TPH H3YYECHUU
APYTUX y4eOHBIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynHpoBaTh WX Ha S3bIKE MAaTEMaTHKH W CO3JaBaTh MaTeMaTUYECKUE
MOJIETI, TMPUMEHATh OCBOEHHBIM MaTeMaTHYECKUH ammapar sl peuieHus
MIPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPIPETHPOBAaTh W  OLEHUBATH
IIOJIyYECHHBIE PE3YJIbTATHI.

JlocTrKeHHE ATUX Lened 00eCIeYBaeTCsl PEIICHUEM CIIEYIOIINX3a1a4:

* (popmupoBars y oOyuatounuxcsi ¢ 3[IP HaBbiku y4eOHO-IIO3HABATENbHON
JESTENIbHOCTH: IIJIaHUpOBaHHE paOOThl, MOMCK palMOHAIBHBIX IyTel ee
BBIIIOJIHEHHUS, OCYILIECTBIICHUS] CAMOKOHTPOJIS;

" CcrocoOCTBOBaTh MHTEUIEKTYaJIbHOMY pPa3BUTHIO, (HOPMUPOBATh KauecTsa,
HE0OXOIMMbIE YEJIOBEKY JIJIsl MOJTHOIICHHON JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHbIE MAaTEMaTHYECKON NI€ATEIbHOCTU: SICHOCTH U TOYHOCTU MBICIIH,
MHTYHIIMH, TPOCTPAHCTBEHHBIX MPEJICTaBICHUH, CHOCOOHOCTH K MPEOJA0TIECHUIO
TPYAHOCTEN;

* (QopMHpOBaTh KIIOUEBHIE KOMIIETCHIIMHM YYAIIUXCS B paMKax MpPeIMETHON
obmactu «MaTtematrka u H”HPOpPMATUKAY;

" pa3BHUBaTh NOHATUIHOE MblLLIEHUs oOyuatouuxcs ¢ 3I1P;



" OCYILECTBIATh KOPPEKLIMIO TO3HABATEIbHBIX NpoleccoB oOyyatomuxcs ¢ 311P,
HEOOXOUMBIX JUIsl OCBOEHHUS IPOrpaMMHOIO Marepuaja Mo Y4yeOHOMY
[peaMETYy;

" [peAycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIIMM 0Opa30BaTEIbHBIX IE(PUIIMTOB
B OCBOCHMH IPEIIECTBYIOUIETO MPOTPAMMHOI0 Marepuaia y oOy4aroluxcs ¢
3IIP 1 HEOCTAaTKOB B UX MAaTEMaTUYECKOM Pa3BUTHH;

" copMHUpOBaTh YCTONUMBBIA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBISBJISATH U pa3BUBAaTh MaTEMaTUYECKUE U TBOPUYECKUE CITOCOOHOCTH.
OcCHOBHBIE TMHUU COAEPKaHUSA Kypca MareMaruku B 5-9 xiaccax: «YHucma u

BBIUHCIICHUS», «Anredpa» («AnreOpamdeckue BBIpAKEHUS», «YpaBHEHUS W
HEpaBeHCTBa»), «DyHkium», «leomerpus» («l'eomerpuueckue GUTYpBl U HUX
CBOMCTBaY, «3MepeHre reOMeTpUYECKIX BEIMUMHY), « BepOsSTHOCTh U CTAaTUCTHKA.
JlaHHbIE TMHUU Pa3BUBAIOTCS MAPAUIEIBHO, K&X/1as B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJHAKO HE HE3aBUCUMO OJHAa OT JPYro, a B TECHOM KOHTAKTE U
B3aumozeiicteuu. Kpome »3Toro, ux oOBEAMHSAET JIOTWYECKas COCTaBISIOLIas,
TPAAULMOHHO NPUCYLIas MaTeMAaTUKE W IPOHMU3BIBAIOIIAS BCE MAaTEMATUYECKUE
Kypchl U conepxkarenbHble JuHUM. CdopmynupoBanHoe B DenepanbHOM
rOCyAapCTBEHHOM OOpa30BaTeIbHOM CTAaHJAPT€ OCHOBHOIO 00IIEro oOpa3oBaHUs
TpeOOBaHUE «YMETh OIEPUPOBATh MOHATUSMU: OIPEAEICHHE, aKCHOMa, TEopeMa,
NIOKa3aTeJIbCTBO; YMEHHE pACIO3HABATh HCTUHHBIE M JIOXKHBIE BBICKA3bIBAHMS,
MPUBOJIUTH TPUMEPBl M KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAHHUS W OTPULIAHHUS
BBICKA3bIBAHUI» OTHOCHUTCSI KO BCEM Kypcam, a (POPMUPOBAHUE JOTUYECKUX YMEHHM
pacmpeenseTcs 1O BceM ToxaM OOy4deHHsl Ha YpPOBHE OCHOBHOTO OOIIEeTro
00pa3oBaHUsI.

Copepxanue 00pa30BaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM pe3yJibTaTaM
ocBoeHus PeaepanbHON paboueil MporpaMMBl, pacpeaeaEHHbBIM 10 roJaMm 00y4eHuUs,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, HMPHUHLUIHAIBHBIM
BoIpocaM  oOyuwaromggecsi oOpallaJuch HEOJHOKPAaTHO, 4YTOOBI  OBJIAQJCHHE
MaTEeMaTUYECKUMHU TOHSTHSAMU U HABBIKAMU OCYLIECTBISJIOCH ITOCIEN0BAaTENbHO U
NOCTYNAaTeNbHO, C COOMIOACHUEM NPHUHLIUIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHMS
BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MaTeMaTHYECKHX IMpPEJICTaBICHUN OOy4arolIUXCs C
3I1P, pacumpsst u yryOnsas e€, oOpasysl MpOoYHbIE MHOXKECTBEHHBbIE CBsi3u. OOrime
1IN U3yYeHHS ydeOHoro mpeamMera «MaTtemarnkay mpeacTaBieHsl B DenepanbHOM
pabodeii mporpaMMe OCHOBHOTO OOIIIET0 00pa30oBaHUsI.

Ocol0enHocTH 0TOOpPA M aTanTAIIUM Y4eOHOT0 MaTepuaJia o MaTeMaTuKe

OOyuenue yueOHOMy mnpeamery «MaremaTtuka» CTPOUTCS Ha CO3AAHUU
ONTUMAJBHBIX YCIOBHA Ui YCBOCHHSI MMPOTPAMMHOTO MarepHaia o0ydJaroliuMucs ¢
3I1P. bonpiioe BHUMaHHE yAeseTcss 0TOOpY yueOHOro Marepuaia B COOTBETCTBUU C
MPUHIUIIOM JOCTYIMHOCTH TPU COXPAHEHUHM OOIIero 0a30BOr0 YpOBHS, KOTOPBIN
JOJDKEH TI0 CONIEPKaHUI0 M 00BbEeMY OBITh aIaliTUPOBAHHBIM i oOyuatomuxcs ¢ 3[1P
B COOTBETCTBMU C HX OCOOBIMU 00pa3oBaTelbHBIMU MOTpeOHOCTIMU. Cremyer
o0eryuTh OBNaJeHUE MarepuanoM oOydatomumucs ¢ 3I[IP mocpemctBoM ero
JETAIbHOTO OOBSICHEHHSI C CUCTEMATUYECKUM [TOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKU



B NPUMEHEHUM 3HAHWM, HCIOJB3Ysl TNPUEMBl aKTyaJlM3alluud (BU3yallbHas OIOpa,
MaMsITKa).

PenepanbHas MporpaMma IpeayCMaTpuBacT BHECEHUE HEKOTOPBIX U3MEHEHUMN:
YMEHbIIIEHUE 00beMa TEOPETUYECKUX CBEJICHUM, BBIHECEHUE OTAEIBHBIX TEM WM
LEJbIX Pa3esioB B MaTepHalIbl sl 0030pHOr0, 03HAKOMUTEIILHOTO U3YUEHHUSL.

N3meHenus: nporpammsl B 5-9 kiaaccax

MartemaTtuka B S u 6 Kiaccax

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCS H3y4aTb CIEIYIOIIHE TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «Uumunap, konyc, mapy, «KyO»,
«IIpsmoyronpHb napauienenunen», «llepememenrne N0 KOOPAMHATHOU MPSMOW»,
«Mopynp uucna», «UucimoBble MPOMEXYTKH»; «MacmTtad» (u3ydaercss B Kypce
«T['eorpadusi»); «M300pakeHne reoMeTpruuecKux (PUryp Ha HEITMHOBAHHON Oymare ¢
WCIIOJB30BAaHUEM LMPKYJs, JMHEWKH, YrOJbHUKA, TpaHCHOpTHpa», «JlnuHa
OKpykHOCTHY», «lInomans kpyra», «llapamiensaslie npsmsie», «llepnenaukynsapHbie
npsimbie», «OceBasi U LEHTpalbHasi CUMMETPUN» (U3ydaeTcs B Kypce I€OMETpHUH);
«beckoHeuHblE TEPUOAMYECKUE NAECATUYHBbIE ApoOu. JlecsaTMuHOE NpPUOIMKEHNE
OOBIKHOBEHHOM ApOoOM» (M3y4yaeTcsl B Kypce ajreopsbl).

Crnenyer yMEHBIINTH KOJIMYECTBO YacOB Ha cleAyroliMe TeMbl: «Pemenue
JOTUYECKUN 3azau», «JlimHa otpeska», «lllkamep, «PacnpenenurenbHbIl 3aKOH
YMHOXKEHHS», «3alUCh TPOU3BEAEHUS C OYKBEHHBIMU MHOXUTEIAMI», «llocTpoenue
KOH(UTYpalii U3 4acTel MpsMO, OKPY>KHOCTH Ha HEIMHOBAHHOM M KJIIETYATOM
Oymare», «Jlenmutenu u kpatsele. [Ipusnaku aenumoctny», «Haumbompmumii oOmmii
JIENUTENb U HauMeHblllee ollee KpaTHoe. J[eTMMOCTh CyMMBbl M IPOHM3BEICHUS.
«IIpuBenenne apoOM K HOBOMY 3HaMmeHarenmo», «HaxokaeHwe vacTu LENoro u
Hejaoro mo ero vactm». «OKpyrieHue AeCATUYHBIX IpoOei». «Pemienune 3anadu
nepeOopoM BCEX BO3MOXKHBIX BapuaHTOB». «CocTaBieHHE OYyKBEHHBIX BbIPaXKCHUI
0 YCIOBHUIO 3adaum». BpIcBOOOAMBIIMECS Yackl MOYHO HCIOJb30BaTh HA
NOBTOpEHME (B Hayajle U KOHIIE Y4EOHOro roja), Ha u3yuyeHue Haubosiee TPYIHbIX U
3HaYUMBIX TeM: B V Kjlacce — Ha pelIeHrue YpaBHEHUM, IPUBEACHUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXXEHHUE U JICJIEHUE NECATUYHBIX ApoOel, u3mepeHue yrios; B VI
KJIacCe — JIEUCTBUSA C IIOJIOKUTEIBHBIMA U OTPULIATEIIBHBIMU YHUCIIAMU, PELICHUE
YpaBHEHUH, CIIOKEHUE U BBIYMTAHHE YUCEN, COACPKAIIMX LEIYI0 U APOOHYIO YacTh,
HA YMHO)XCHHE U JIeTICHIE OOBIKHOBEHHBIX APOOEH.

Aunredpa

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCS H3y4aTb CIEIYIOIIHE TEMBI:
«ppaunoHanbHbele yncia. JeicTBUTenbHbIe Ynciay, « CpaBHEHHUE NEHCTBUTEIBHBIX
qricen, apuMeTndecKkue ACUCTBHUS C JEHCTBUTENBbHBIMH udnciamu», «HaxoxneHue
npuOIMKEHHBIX 3HAYEHUH KBaJgpaTHOTO KOpHs», «Teopema Bueray, «Pemenus
YPaBHEHHUI TPEThEN U YETBEPTOM CTETICHEN PA3JI0KEHUEM HA MHOKUTENN», « DyHKIIHS

y = \/; u ee rpadux», «[lorpentHocTh U TOYHOCTh MPUOTMMKEHUSY, «HeTHbIE U

HedyeTHbIe QYyHKIUMY, «DyHKIMsA y=x"», «DyHKIUs y= ax>, ee rpaQuk ¥ CBOMCTBA.
I'paduxu pyukiuii y= ax> + n u y=a(x-m)?, «YpaBHEHHE C JBYMS [IEPEMEHHBIMU H
ero rpaduk», «I'papuueckuii cnoco® pemeHHs CHCTEMbl  ypaBHEHUI»,
«M3o0parkeHne 4iIeHOB apu(PMETUIECKON U TeOMETPHUYECKON MPOTPECCH TOYKaMU



Ha KOOPAWHATHOM MJIOCKOCTU. JIMHEHHBIA M 3KCHOHEHIUAIbHBIA pocT. CIOXKHBIE
IIPOLICHTBI».

Crnenyer yMEHBIINTh KOJIMYECTBO 4YacOoB Ha u3ydyeHue TeM: «DopmyssD»,
«Jloka3arenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHE C JBYMs HEU3BECTHBIMUNY,
«I'paduk nuHENHHOrO ypaBHEHUs ¢ AByMs IepeMeHHbIMW», «['paduueckoe perienue
JMHEWHBIX YPABHEHUN U CHCTEM JIMHEHHBIX YpaBHEHUIN», « CBOMCTBA KBaJIPAaTHUYHON
byHKIUNY.

BricBoOoauBIIMEeCsT dYachl PEKOMEHIYETCS HWCIONb30BaTh: I JIydllen
npopaboTku Hamboiee BaXXHBIX TeM Kypca: «Pemienune ypaBHeHmit», «PemeHue
CUCTEM ypaBHEHUI», «COBMECTHBIE NEUCTBUA C Apo0sMm», «lIprumeHeHne cBONCTB
apu(pMETUYECKOTO KBAJpPaTHOTO KOpHS»; Ha IMOBTOPEHHE, pEIICHHE 3ajad,
npeoOpa30BaHKE BHIPAXKECHUI, a TAK)KE HA 3aKPEIUICHHE U3yYEHHOTI0 MaTepHaIa.

I'eomerpus

Crnengyer OCHOBHOE BHUMAaHHE YACINUTH IPAKTUYECKOW HANPABICHHOCTH Kypca,
UCKJIIOYMB M YNPOCTUB HAMOOJEE CIOXKHBIA JJIs BOCHPHUATHS TEOPETUUYECKHI
matepuan. Ha ypokax reoMerpuu HEOOXOIMMO MAaKCHUMAaJIbHO HCIIOJIb30BATh
HarJsiHble CpencTBa OOydeHHs, OOJbIle MPOBOJUTH NPAKTHUECKUX pPadOT ¢
yudaluuMucs, pemarsb 3agaund. CTpoUTh pelieHue 3a1a4 Mpy IOCTOSTHHOM OOpalieHUH
K HarJIAJHOCTHA — PUCYHKAM U YEPTEKaAM.

O3HAaKOMHUTENBHO JaTh TeMbl: «TeopeMbl M J10Ka3aTENbCTBO. AKCHOMBDY,
«/lokazarenbCcTBO  OT MNPOTUBHOrO», «CyIIECTBOBAHUE W  E€IUHCTBEHHOCTH
MEPICHAUKYJISIpa K OpsAMOoi», «MeToa TreoMeTpudecKux Mect», «MeTon yaBOoeHUd
MennansDy, « Teopema Paneca u TeopeMa 0 MPONOPLUHOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyroipHUKa», «lI3MeHeHue TPUTOHOMETPUUECKHX  (QYHKIUH  TpH
BO3pACTaHUU yria»y, «POopMynbl IsI pPaJgdyCOB BIWCAHHBIX MW ONMCAHHBIX
OKPY’KHOCTEM  IIPaBWIBHBIX  MHOIOYI'OJIbHUKOB»,  «YPaBHEHHE  IPAMOW»,
«/IBmxenne», «CBOMCTBa ABMKEHUN», «TeopeMa 0 MPOU3BENEHUH OTPE3KOB XOpJ,
TEOPEMBI O IIPOU3BEICHUH OTPE3KOB CEKYIHX, TEOPEMa O KBAIpaTe KacaTeIbHONY.

Cnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha HM3ydeHHE TeM: «CHMMETpHUYHBIE
¢urypsl. OCHOBHBIE CBOWCTBa OCEBOW cUMMeETpuUn», «lleHTpanabHasi CUMMETpUs»,
«ITapannenbubii nepenocy, «IlloBopor», «IIpeobpazoBanue mnomodusa. Ilomobue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3a/1a4d Ha IOCTPOEHHE C IMOMOUIBIO
LAPKYJd W JIMHEUMKW», «JleKapTOBBI KOOpPAMHATBI Ha IUIOCKOCTW», «Pemenune
TPEYTOJBHUKOBY, «[lomobue dhurypy.

BricBoOoaMBIIIMECS YaChl HCTIONB30BATh HA PEIICHUE 33/1a4 U IIOBTOPEHUE.

BeposiTHOCTH M CTATHCTHKA

B cBs3u ¢ TeMm, 4TO AaHHBIA KypC BBI3BIBAET HAMOOJBIINE CIOKHOCTH IS
oOyuaronuxcst ¢ 3P, cBA3aHHbIE CO CHMKEHHBIM YPOBHEM pA3BUTHS CIIOBECHO-
JIOTUYECKOTO MBIIUICHHSI, €r0 M3yYeHHUe TOJDKHO CTPOUTHCS Ha 0a30BOM ypOBHE H
NOCTYITHOM Ul YYEHHUKOB Marepuaiie. OCHOBHOE BHHUMAHHME CIEAYET YAECIUTh
pasznenaM, CBS3aHHBIMU C IIOBTOPEHHMEM IIPOMIEHHOIO MAaTE€pUala, YBEIUYUTH
KOJINYECTBO YIPAXHEHUM M 3aaHUM, CBA3AHHBIX C IIPAKTUYECKON IEATEIBHOCTHIO
00yJarommxcs.

HeoOxomumo mniepecMOTpeTh COAEpKaHME TEOPETHUYECKOT0 Marepuaia u
XapakTep €ro M3JIOKEHUs: TEOPETUYECKUH MaTepuain IPENoJHOCUTH B IpOLECCe



perieHus 3a7a4 M BBINOJTHEHUS 3aJaHUil HArJISAHO-MIPAKTUYECKOrO XapakTepa; He
TpeboBaTh BHIBOJA W 3alIOMUHAHUS CIIOXKHBIX (DOpPMYII, pelIeHUs] HECTaHIAPTHBIX,
TPYNOEMKHX 3a/laHuid. Psin TeM cienyeT u3ydyarh B 03HAKOMUTEILHOM TUIAHE.

@denepanpHas MporpaMMa MPEJOCTABISIET aBTOPY paboueld MporpaMMbl
CBOOOJy B pacrpe/ie]IeHUU MaTepuaia 1o 4eTBepTsM (Tpumectpam). Pacnipenenenue
BPEMEHU Ha U3yUYE€HHE TeM B T€UEHHUE YYeOHOTO roj/ia CaMOCTOSITEIHHO ONPEACIIACTCS
o0pa3oBaTenbHON OpraHu3aluel U 3aBUCUT OT OCOOCHHOCTEN IPYIIIBI O0YHAOIINXCS
¢ 3IIP u ux 0coObIX 00pa3oBaTEIbHBIX MTOTPEOHOCTEH.

IIpumepHble BuAbl AeATeJbHOCTH oOydaromuxcsas ¢ 3IIP, o0yciioBieHHbIE
0COOBIMH o0pa3oBareIbHbIMHU MOTPEOHOCTAMU ) of0ecreynBaroIIue
OCMBICJIECHHOE€  OCBOE€HHMEe  COJAep:KaHMM  00pa30oBaHMsl MO  NpeaMeTy
«MaremaTuka

Conepxanne BHIIOB AesTenbHOCTH obOydarontuxcs ¢ 3IIP ompenmensercs ux
0coOBIMU 00pa30BaTENbHBIMU MOTPEOHOCTIMU. [[OMUMO HIMPOKO HCIIONB3YyEMBIX B
DAOIT OO0 o6mmx At BceX 00y4yarouxcs BUIOB ACSITETbHOCTH CIEIYeT YCUIUTD
BU/IBI JICATEIHHOCTH CHICIU(PUYHBIC ISl JAaHHOW KaTeropuu JeTed, 00ecreunBaroIme
OCMBICJIEHHOE OCBOCHHUE COJEp)KaHHUA O0pa3oBaHUs [0 NPEIMETY: YCHICHHE
IIPEAMETHO-IIPAKTUYECKON JEATENBHOCTH C AaKTUBU3ALMEN CEHCOPHBIX CHCTEM;
YepelOBaHNE BHJIOB JEATEIBHOCTH, 3aJCHCTBYIOIIMX pa3JIMYHBIE CEHCOPHBIC
CUCTEMBI; OCBOEHUE MaTepHuasa ¢ OOPON Ha aJITOPUTM; «IIOLIArOBOCTHY» B U3yUYECHHUH
MaTepuala; UCIIOJIb30BaHUE AOMOJIHUTEIbHON BU3YyaIbHOU ONOPHI (CXEMBbI, IA0JIOHBI,
OMOpHBbIE TaOJIMIBI); PEUYEBOM OTUET O IMpolecce U pe3yibTare MAESTEIbHOCTH;
BBITIOJTHEHUE CIIEUUANbHBIX 3a/laHui, O00ECIEeUMBAIOIIUX KOPPEKIMIO PEryssiuu
y4e0HO-T03HABATEIBHON JAEITETFHOCTA U KOHTPOJIb COOCTBEHHOTO PE3yJIbTaTa.

@denepanbHas TEMaTUYECKass U TEPMUHOJIOTHYECKasd JEKCHKA COOTBETCTBYET
DAOII O0O0.

Hns obyuaromuxcsi ¢ 3[IP cymecTBeHHBIM SIBISIFOTCS TpUEMbl pabOTHI C
JEKCHYECKUM MaTepuajioM 1o mnpenMmery. lIpoBoautcs cnenuanbHas padborta 1o
BBE/ICHUIO B AKTHBHBIM CIOBapb OOYYaOIIUXCA COOTBETCTBYIOIIEH TEPMUHOJIOTHHU.
W3ydyaemble TEpMUHBI BBOJSATCS Ha TIOJMCEHCOPHOH OCHOBE, 00s3aTeNnbHa
BU3YaJlbHasl MOAJIEPIKKA, AITOPUTMBI Pa0OTHI C ONPEAEIIEHUEM, OIIOPHBIE CXEMBI IS
aKTyaJIn3ally TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B cootBerctBUM c DenepalibHbIM TOCYAAPCTBEHHBIM 00pa30BATEIbHBIM
CTaHJIapTOM OCHOBHOI'O 001Iero oOpazoBaHusi ydeOHBIM npeamer «MaTemaTHKay
BXOJIUT B IMpeaMeTHyr oOnactb «MaTematuka ¥ HMH(POPMATHUKa» U SBISETCS
oOsi3aTenbHBIM JUid u3ydeHus. B 5-9 knaccax yueOHbI mpeamer «MaTemaTHKay
TpPaJMLIMOHHO U3Y4YaeTCsl B paMKax CJIEeAyIOIIMX y4eOHbIX KypcoB: B 5-6 kiaccax —
Kypca «MareMatuka», B 7-9 kiaccax — KypcoB «Airedpa» (BKJIIOYas 3JIEMEHTHI
CTaTUCTUKU M Teopuu BeposATHocTer) u «['eomerpusi». Hacrosimieit mporpammoit
BBOJIUTCSI CAMOCTOATEIBHBINA YUeOHBIN Kypc «BeposTHOCTD U CTATHCTUKAY.



OO611ee YncIo 4acoB, pEKOMEHIOBAHHBIX JIJISl U3YyYEHUs MaTeMaThKu (0a30BbIi
YPOBEHB) Ha YpPOBHE OCHOBHOI'0 00111er0 o0pa3zoBanus, — 952 yaca: B 5 kiacce — 170
yacoB (5 yacoB B HeJeno), B 6 kiacce — 170 yacoB (5 yacoB B Helleno), B 7 Kilacce —
204 gaca (6 yacoB B Hezento), B 8 kiacce — 204 yaca (6 yacoB B HezlelN0), B 9 kinacce
— 204 gaca (6 yacoB B HEJIEIIO).

Ilnanupyembie pe3yibTaTbl OCBOCHUA yueOHOro nmpeamera «MaremaTnka»
HA YPOBHE OCHOBHOI0 0011ero 00pa3oBaHus

W3ydeHnne wareMaTWKM Ha YpOBHE OCHOBHOTO 0OmIeTo 0Opa30BaHUs
HaIpPaBJICHO Ha JOCTIKeHHe oOydarommmucs ¢ 3[IP TuIHOCTHBIX, METalpeIMETHBIX
Y TIPEIMETHBIX 00pa30BaTeIbHBIX PE3YJILTATOB OCBOCHUS YICOHOTO IIPEeIMETa.

JIMYHOCTHBIE Pe3yJbTaTbl OCBOCHUS IMPOrpaMMbl 1O MaTEMAaTHUKE
XapaKTEPU3YIOTCS:

NaTPUOTHYECKOE BOCIIUTAHHE:

MPOSIBJICHUEM MHTEpeca K IIPOLUIOMY U HACTOALLIEMY POCCUMCKON MAaTEMaTUKH,
LIECHHOCTHBIM OTHOLIEHUEM K JOCTHUKEHUSAM POCCUUCKUX MAaTEMATUKOB U POCCUNCKOU
MAaTeMaTUYECKOM ILIKOJIbI, K UCIIOJIb30BAHUIO ITUX JOCTHKCHUHN B JAPYIMX HayKax U
MPUKIAAHBIX cepax;

rPaKIaHCKOE U T1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOSI3aHHOCTEH TpakKJaHWHA M peaM3all €ro
MpaB, MPEACTABICHUEM 0 MaTEeMaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHMSI PA3TUIHBIX
CTPYKTYp, SBIICHWH, TMPOIEAYpP TpakIaHCKOTO oOIecTBa (HAmpuMep, BBIOOPHI,
ONpPOCHI), TOTOBHOCTHIO K OOCYXJCHUIO JTHYECKUX TMPOOJEM, CBSI3AHHBIX C
MPAKTUYECKUM TNPUMEHEHUEM JOCTHXKCHUWA HAyKHW, OCO3HAHWEM BAaXXKHOCTHU
MOPAIIbHO-3TUYECKUX MTPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

TPYAOBOE BOCIIUTAHUE:

YCTAaHOBKOM HA AaKTHUBHOE YYacTHE B pCELUICHUHA MNPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOM HANPABICHHOCTH, OCO3HAHMEM BAXXKHOCTU MAaTeMaTU4YECKOIO
oOpa3oBaHUs Ha MPOTSDKEHUM BCEW SKU3HU MJIs YCIHEIIHON MpodecCHoHaIbHOM
JESATEIPHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM H
MOCTPOCHUEM HHAUBUAYAJIbHON TPAGKTOPUM OOpPAa30BAHMS U KUZHEHHBIX IUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TTOTPEOHOCTEH;

ICTETHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K  OMOIIMOHAILHOMY H  3CTETUYECKOMY  BOCIIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJa4, PEIICHUH, pacCyXKJICHUI, YMEHUIO BHUICTh
MAaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 IO3HAHUSA:

OpPUEHTAIIMEN B JEATEIBHOCTM Ha COBPEMEHHYI) CHCTEMY HAyYHBIX
MIPE/ICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BHUTHs YEJIOBEKA, MPUPOILI H
oOmmecTBa, TOHMMAaHHUEM MaTeMAaTHYECKONW HAyKd KakK cQepbl YeIoBEYCCKOM
JNEATENbHOCTH, 3TANOB €€ Pa3sBUTUA M 3HAYMMOCTU JUIsl PAa3BUTUS LHUBUJIM3ALINM,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKA W MaTeMaTU4YECKOW KYJIbTYpOM KaK CPEACTBOM
[I03HAHHWS MHpA, OBJAJCHUEM IMPOCTECHUIIMMHU HABBIKAMHU HCCIEAOBATEIbCKOU
NEATENbHOCTH;



¢pu3nyeckoe BoOCNHUTAHUE, (OPMHPOBaAHHME KYJbLTYPbl 310POBbS U
IMOIMOHAIBLHOIO (JIATONOTYYHA:

TOTOBHOCTBIO TIPUMEHSTh MareMaTW4ecKhe 3HaHUS B HUHTEpecax CBOETO
3I0POBbS,  BEICHHUS  3I0pOBOro  oOpa3a  JKM3HM  (30pOBOE  IHTaHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATUH U OTHBIXa, peryisipHas (Qu3nUecKas
aKTHBHOCTH), C(hOPMUPOBAHHOCTHIO HaBBIKA PEQIIEKCUH, MPU3HAHUEM CBOETO IpaBa
Ha OMIMOKY M TaKOTO e MpaBa APYroro YeIoBeKa,

IKO0JIOTHYecKoe BOCTIMTAHHE:

OpHEHTAIUEH HA MPUMEHEHUE MAaTEeMaTHICCKUX 3HAHUK IS PEIICHUs 3a/1a4d B
00JIaCTH COXPAHHOCTH OKPYXKAOIIEH Cpe/ibl, TUIAHUPOBAHUS ITOCTYITKOB M OIEHKU UX
BO3MOKHBIX TIOCTEACTBHNA I OKpPY)KAIOIIEH Cpeapl, OCO3HAHHWEM TJI0OATBEHOTO
XapakTepa dKOJOTHUECKUX MPOOJIEM U TTyTEH UX PEIICHUS;

ajanranus K H3MEHSIIOIMMCS YCJOBHSAM CONUAJIBHOH W TPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHUSIX HEOINPENEIEHHOCTH, TMOBBIIICHHUIO
YPOBHSI CBOEHM KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AESTEeIbHOCTh, B TOM YHCIE
yYMEHUE YUUThCA Yy APYTUX JHONEH, MpruoOpeTaTh B COBMECTHOM JeSITEIbHOCTH HOBBIE
3HAHUS, HABBIKM U KOMIIETCHIIUH U3 OTBITA IPYTHUX;

HEOOXOIUMOCTBIO B (DOPMUPOBAaHMM HOBBIX 3HAHWH, B TOM YHCIE
(dbopMyIMpoBaTh MU, TIOHATHUS, THIIOTE3bl 00 OOBEKTaX U SBICHHUSX, B TOM YHCIIC
paHee HE W3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYID  CUTYallMi0,  BOCIPHUHHUMATH
CTPECCOBYIO CHTYyallMI0 KakK BBI30B, TpPEOYIONIMA KOHTPMEp, KOPPEKTUPOBAThH
NPUHUMACMBIC pEIICHUS W JEHCTBHs, (OPMYIHPOBaTh M OIICHUBAaTh PHUCKU H
MOCTIeICTBUS, (POPMUPOBATH OTIBIT.

MeTanpeameTHbIe pe3yJIbTaThI:

B pesynbrare OCBOGHHS MPOTPaMMBI 10 MaTeMaTHKE Ha YpPOBHE OCHOBHOTO
obOmero oOpa3oBanusi 'y oOyuatomerocss ¢ 3[IP  Oyayr cdopmupoBaHb
METanpeIMETHBIE PE3YNIbTaThl, XapaKTePU3YIOIINECs OBIAJCHUEM YHUBEPCATbHBIMU

MMO3HaBaTCILHBIMHU JICUCTBHUSIMU, YHUBEPCAJIbHBIMU KOMMYHUKAaTUBHBIMU
JNEUCTBUSIMA U YHUBEPCATbHBIMU PETYISTUBHBIMU JICHCTBUSMU.

OsBJanenue YHUBEPCAJIbHbIMHU yueOHbIMH NMo3HaBaTeJbHBIMH
JIeliCTBHUSIMU

YCTaHABIMBAaTh IMPUYUMHHO-CIECJACTBEHHbIE CBSI3W B XOJI€  YCBOEHUS
MaTEMaTHYECKOr0 MaTepraa;

BBISIBIIATh JAC(UUUT JIaHHBIX, HEOOXOJMMBIX [JIsl PEUIEHUS MOCTaBJICHHON
3a]1a4y;

C MOMOUIbIO YUYWUTENSl BBIOMpATh CIOCOO pEIICHHWS MaTeMAaTHUYECKOW 3aJlayu
(cpaBHMBATh BO3MOYHBIE BAPUAHTHI PEILICHNUSA);

OPUMEHSTh M MpeoOpa3oBbIBaTh 3HAKM W CHMBOJBI B XOJ€ pPEIICHHUS
MaTeMaTUYECKHX 3a/1a4;

yCTaHaBJIMBATh UCKOMOE U IaHHOE IIPYU PELIEHUU MaTEMaTUYECKOM 3a1a4H;

NOHMMATh M WHTEPIPETUPOBATh HMH(OPMALMIO PA3IUYHBIX BHUAOB U (HOpM
IIPEACTABIICHMUS;



WUTIOCTPUPOBATH pelIaeMble 3a7aun rpauuecKuMu CXeMaMu;

3¢ (HEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATH HH(POPMALHIO.

MMOHUMATh U UCIIOJIb30BAaTh MaTEMAaTUUECKHE CPEICTBA HATTISIAHOCTHU (Tpadukwy,
IuarpaMMbl, TaOJUIBI, CXEMbl W Jp.) Ui WUIOCTpaIlud, WHTEPIpeTaIn,
apryMeHTalUu.

OBiagenne  yHMBEpPCAJIbHBIMH  YYeOHBIMM  KOMMYHHUKATHBHBIMH
JeHCTBUSIMU:

OpPraHM30BBIBATh y4e€OHOE COTPYJHHUYECTBO M COBMECTHYIO JACSITEIBHOCTH C
YUHTEJIEM U CBEPCTHUKAMU B IIPOLIECCE PEILICHUS 3a/1a4;

B3aMMO/ICHCTBOBATh U HAXOJIUTh OOIIHME CIIOCOOBI pabOThI, pabOTaTh B IPYIIIE:
HaxoJIUTh OOIllee pEIIeHHEe M pa3pelmaTbh KOH(MIUMKTBI HA OCHOBE COIIACOBAHUS
no3unuii W y4€ra  MHTEpEecoB;  Ciymarh mnapTtHépa;  (HopMynaHpoBaTh,
apryMEHTUpPOBATh U OTCTAUBATh CBOE MHEHUE;

IPOrHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPU HAIWYUHM PA3HBIX TOYEK
3peHusl U paspeuiarb KOH(JIUKTBI Ha OCHOBE Y4YéTa MHTEPECOB U IMO3ULUH BCeEX
YYaCTHUKOB;

apryMEHTUPOBAaTh CBOK IIO3ULHI0 W KOOPAWMHUPOBATH €€ C MO3ULMIMHU
NapTHEPOB B COTPYAHUUYECTBE IpPHU BBIPAOOTKE OOILEro penieHusi B COBMECTHOM
NEATENBHOCTH;

BBINIOJIHATh CBOKO 4acThb palOOThl, JAOCTUraTh KAaYECTBEHHOI'O pe3yJbTaTa M
KOOPJIMHUPOBATh CBOM JICHCTBUS C APYTUMH YJI€HAMU KOMaH/Ibl;

OLICHMBATh Ka4Y€CTBO CBOETO BKJIaJa B OOLIUI TPOTYKT.

OBiaseHue yHMBEPCAJIbHBIMH Y4eOHBIMH PeryisiTHBHbBIMH JeCTBUSIMMU:

CTaBUTH IIeNIM, BBIOMPATh U CO37aBaTh AJITOPUTMBI JUIS PEHICHUS Y4eOHBIX
MaTEeMaTHYECKHUX MpooIIeM;

IJIAHUPOBATh M OCYIIECTBIATH JESATEIBHOCTh, HANPABICHHYIO Ha pELICHUE
3a/1a4 UCCJIEI0BATEIbCKOIO XapaKTepa.

dbopMmynupoBaTh W YACpKUBATh YYEOHYIO 3ajady, COCTaBISATh IUIAH W
IIOCJIEI0BATEIBHOCTD ACHCTBUN;

OCYIIECTBIISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAUMbIE KOPPEKTHUBBI,

KOHTPOJIMPOBAaTh  MpOLIECC M pe3ylpTaT y4eOHOH  MaTreMaTH4ecKou
NEeSATENbHOCTH;

aJIeKBATHO OLEHUBATh NPABWIBHOCTh WJIM OIIMOOYHOCTH  BBIIOJTHEHUS
yaeOHOI 3amauu, €€ OOBEKTUBHYIO TPYIAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €&
peLIeHUS;

CIMYaTh CHOCOO NEUCTBUS M €ro Pe3ysbTaT ¢ 33JaHHBIM 3TaJOHOM C LIEJIbIO
O0OHapyKEeHHsI OTKIIOHEHUH U OTIMYMUI OT ATAIOHA.

MPEeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH y4eOHON
3a/1auu;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TpeOyemblii pe3ynbTar
JESITeIbHOCTH, OINpPEAENATh MO3UTHBHBIE W3MEHEHMsI W HampaBJieHUs, TpeOyromue
JajabHenIed paboThI;

PEryJIMpOBaTh CIIOCOO BBIPAXKEHUS YMOLIUM.

IIpeameTHBIE  pe3ysbTaTbl  OCBOCHMS  INPOTpaMMbl [0 MareMaTHKe
IPEJICTaBICHbI 1O TojaM OOy4YeHMsI B paMKax OTAEIbHBIX Y4EOHBIX KypcOB: B 5—6



KJlaccax — Kypca «Maremaruka», B 7-9 kiaccax — KypcoB «Amiredpa», «l'eomerpus»,
«BeposSTHOCTh U CTATUCTUKAY.



®EJIEPAJIBHA S PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«MATEMATUKAY». 5-6 KITACCBI

Hean u3yuyeHust yaeOHOro Kypca

[TpuoputeTHBIME LIETSIMU O0yUYEHUSI MaTeMaTUKe B 5—6 Kaccax sSBISIOTCS:

" MpoaoKeHHE (POPMHUPOBAHMSI OCHOBHBIX MAaTeMaTHUECKHX MOHSATHH (YMCIO,
BEJIMUMHA, TeoMeTpuieckas ¢urypa), o0ecrneurnBaomuX MPEeEeMCTBEHHOCTh U
MEPCIIEKTUBHOCTh MAaTEMAaTHIECKOTO 00pa30BaHus 00yUarOIIIXCS;

" pa3BUTHE HMHTEICKTYyaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOYyYarommxcs C
3IIP, no3HaBarenbHOW AKTHUBHOCTH, MCCIIENOBAaTEIbCKUX YMEHUM, HHTEpeca K
W3Y4YCHUIO0 MAaTEMaTHKU;

* noxaseneHue oOyuaromuxcs ¢ 3[IP Ha pgocTymHOM Juisi HUX YpOBHE K
OCO3HAHUIO B3aMMOCBSA3U MaTEMATUKHU U OKPYKAIOIIETO MUPA;

* (QopmupoBaHHE (PYHKIHMOHAIBHONM MaTeMaTHYECKONl TIpaMOTHOCTHU: YMEHUS
pacrno3HaBaTh MaTeMaTHYECKHE OOBEKTHI B PEAJIbHBIX )KM3HEHHBIX CUTYaLIUsX,
MPUMEHATh OCBOCHHBIE YMEHMS [UIsl PELICHUS MPAKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATh IOJYYECHHBIE pE3yJIbTaThl W OLEHWMBATH HX Ha
COOTBETCTBHE MPAKTHYECKON CUTYaLIUH.

OcCHOBHBIE JMHHUH COAEpKAHUSA Kypca MaTeMaruku B S5—6 Kiaccax —
apupMeTnyecKas U TeOMEeTpUUECKas, KOTOpPbIE pa3BUBAIOTCS MapalIeIbHO, KaXaas B
COOTBETCTBUH C COOCTBEHHOW JIOTUKOM, OJTHAKO, HE HE3aBUCHUMO OJTHA OT JIPYTOH, a B
TECHOM KOHTaKT€ M B3aMMOJEHCTBUU. Takke B Kypce MPOUCXOAUT 3HAKOMCTBO C
AJIEeMEHTaMU aireOpbl U ONMHUCATEIbHON CTATUCTUKU.

Nzyuenne apudmernyeckoro maTepuaia HAUMHAETCS CO CUCTEMaTH3alluu U
pPa3BUTHS 3HAHUN O HATYpaJbHBIX YMCIIAX, ITOJYYEHHBIX B HadajabHOU mmkone. [Ipu
TOM COBEpIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKM U (OPMUPOBAHHME HOBBIX
TEOPETUYECKUX 3HAHUM COYETAETCS C PA3BUTHEM BBIYMCIMTEIBHOM KYJIbTYpBI, B
YaCTHOCTH € OOy4YEHHEM MPOCTEHIIMM MpUEMaM NPUKUAKU U OLEHKH PE3YyJIbTaTOB
BBIYMCIICHUN. M3yueHue HaTypalbHBIX 4MCEN NpoJoJDKaercs B 6  Kiacce
3HAKOMCTBOM C Ha4aJIbHBIMU MOHATHSIMU TEOPUU AECIUMOCTH.

Jlpyroit KpymHbIid OJIOK B COJEp>KaHUU apu(PMETUIECKON JTUHUH — 3TO IPOOH.
Hauano m3ydennsi 0OBIKHOBEHHBIX U JCCSITHYHBIX APOOCH OTHECEHO K 5 Kiaccy. ITo
MEePBBIA dTall B OCBOEHUU APOOEH, KOTJa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH
uaesIMH, TIOHATUSAMU TeMbl. Ilpu 3TOM paccMoTpeHHne OOBIKHOBEHHBIX NIpoOei B
MOJTHOM 00BEME MPEIIECTBYET U3YUCHHIO JECITHUHBIX IpOo0eii, 9To 1enecoo0pa3Ho
C TOYKH 3pPEHUs JIOTUKH U3JI0KEHMS YMCJIOBOW JIMHHUM, KOTJa IPAaBHUJIA JIEUCTBUM C
JECSITUUHBIMM APOOSIMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMU aJrOPUTMAMHU
BBITIOJTHEHUS JEHCTBUI ¢ OOBIKHOBEHHBIMHU JIpOOSIMU. 3HAKOMCTBO C JECTHUHBIMU
ApOOSIMH pacHIMPUT BO3MOXKHOCTH JJIsi MMOHUMAaHMS OOYYarOUIMMUCS IPUKIIATHOTO
IIPUMEHEHUST HOBOW 3aIMCH IIPU U3YyYEHUH APYTHX MPEIMETOB U MPU MPAKTUYECKOM
ucnonp3oBaHuu. K 6 kiaccy OTHecEH BTOpOl »Tam B M3y4YeHUM ApoOEH, rae
MIPOMCXOJUT COBEPIICHCTBOBAHHE HABHIKOB CPAaBHEHHUs U MpeoOpa3oBaHUs IpoOei,
OCBOEHHE HOBBIX BBIUUCIUTENBHBIX AITOPUTMOB, OTTAUMBAHUE TEXHUKU BBIYUCIICHU,
B TOM YHCJIC 3HAaYCHHUH BBIPAKEHUH, COACpKAMUX U OOBIKHOBEHHBIC, M JIECATHUHBIC



ApoOU, YCTAaHOBJIEHUE CBA3EH MEXy HUMH, PACCMOTPEHUE MPUEMOB PELICHUS 3a]1a4
Ha apoOu. B Hauane 6 kiacca MpOUCXOJUT 3HAKOMCTBO € IOHATUEM IPOLIEHTA.

Oco0eHHOCThIO U3YyUEHUS MOJIOKHUTENbHBIX U OTPULIATEIbHBIX YUCEI SBIIACTCS
TO, YTO OHM TAKXXE€ MOTYT pacCMaTpuBaTbCs B HECKOJIBKO 3TanoB. B 6 kiacce B
Hayayle U3y4eHUs TeMbl «ll0JI0KUTENbHBIE U OTPULATENBHBIE YHCIIA» BBIACIAECTCS
noarema «lLlemple 4yuciia», B paMKax KOTOPOW 3HAKOMCTBO C OTpPULATEIbHBIMU
YUCIIAMM M JEHUCTBUSAMH C IIOJOKUTEIBHBIMM M OTPULATEIBHBIMUA YHUCIIAMHU
IPOMCXOJIUT HA OCHOBE COAEPKATENBHOTO MOJAXO0AA. JTO MO3BOJSET HA JTOCTYITHOM
YPOBHE IMO3HAKOMHUThH YYalIUXCsl MPAKTUYECKH CO BCEMH OCHOBHBIMHU MOHSTHIMHU
TEMBbI, B TOM YHCJI€ W C TMpaBWJIaMH 3HAKOB IMPHU BBIMOJIHEHUU apUPMETHUECKUX
nenctBuid. M3ydeHne panMoHAIBHBIX YHCET HAa JTOM HE 3aKOHUYUTCSA, a OyaeT
MPOJIOJKEHO B Kypce anredpbl 7 Kilacca, YTO CTAHET CIEAYIOIIMM IPOXOJI0M BCEX
NPUHIMIIAATIBHBIX BOMPOCOB, TEM CaMbIM pa3leleHHe TPYyAHOCTEH oOjerdaer
BOCHPUATHE MaTepuaya, a paclpeesieHue BO BPEMEHHM CIOCOOCTBYET MPOYHOCTH
pUOOPETAEMBIX HABBIKOB.

[Ipu oOyueHuuM pelIeHUI0 TEKCTOBBIX 3a/ay B 5—6 Kiaccax HCIOJIb3YIOTCA
apumernueckue npuéMsl perieHus. TeKCToBbIE 3a7auu, peuiaemMble Ipu 0TpadboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJIOB: 33Jaud Ha JIBWJKEHWE, Ha 4YacTW, Ha TMOKYyIOKH, Ha pabotry u
IIPOU3BOJIUTENIBHOCTh, Ha NPOLIEHTBI, Ha OTHOLIEHUS W nponopuuu. Kpome Ttoro,
oOyyJaroniecsi 3HaKOMSTCSl C MpUEMAMM pELIEHUs 3a1ad 1epedopoM BO3MOKHBIX
BapUAHTOB, ydarcs paboTaTh ¢ MH(pOpMammeid, mpeacTaBieHHOW B (opme Talmuil
WJIM JUArPaMM.

B ®enepanbHoii paboueit mporpamMme MPEeayCMOTPEHO (GopMUpOBaAHHUE
MPOIEIEBTUUECKUX alreOpandecKux mpeacTaBiieHnid. bykBa Kak CUMBOJI HEKOTOPOTO
YUCJIa B 3aBUCUMOCTH OT MAaTeéMaTH4YECKOrO KOHTEKCTAa BBOJUTCS IOCTEIIECHHO.
BykBeHHasi CUMBOJIMKA IIMPOKO HCIOJB3YETCS MPEXIE BCEro JJis 3alUCU OOIIUX
YTBEPXKACHUA W TOpeUIokKEeHUM, (opMyn, B YaCTHOCTHM JJIs  BBIUKCICHUS
r€OMETPUYECKHUX BEJIUYMH, B KAUECTBE «3aMECTUTENS YUCIIA.

B kypce «Marematukm» 5—6 KJIacCOB IPEICTABICHA HAIVISIAHAS T'€OMETpus,
HalpaBJICHHass Ha pa3BUTUE OOpPa3HOrO  MBILIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpakeHUs1, N300pa3uTEIbHBIX YMEHUN. DTO BaXHBIHN 3Tall B U3y4YEHUH T'€OMETPHH,
KOTOPBIM OCYIIECTBISAECTCS Ha HAIVBIAHO-TIIPAKTUYECKOM YpPOBHE, ONUPAETCA Ha
HalIIHO-00pa3Hoe  MbIIIeHHe oOydJaronuxcs. bonbmias poib  OTBOAHTCS
MIPAKTUYECKOM  JEATEIBbHOCTH,  OMNBITY,  OKCIEPUMEHTY,  MOJEIHPOBAHMUIO.
OOyuaromuecss 3HAKOMSTCS C TEOMETPUYECKUMHU (GUTypamMH Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOHPUIypalusiMu, ydaTcsi u3o0paxaTb MX Ha
HEJIMHOBAaHHOM W KJIeTYaTOW Oymare, paccMaTpHBAIOT MX IMpOCTeilIne cBoiicTBa. B
MpOLIECCEe U3YUYEHHUS HATISAHOW T€OMETPUM 3HAHUS, MOJYYCHHbIE 00YYarOIUMUCS B
Ha4aJbHOM IIKOJIE, CACTEMATU3UPYIOTCS U PACIIUPSIIOTCS.

MecTo yueOHOro Kypca B y4eOHOM IIaHE

CornacHo yueOHOMYy TIaHy B 5—0 Kjaccax H3ydaeTcsi WHTETPUPOBAHHBIN
npeamer «MaTeMatruka», KOTOpPbIM BKJIIOYaeT apu(pMETUUYECKHd Marepuan Hu



HaIJISIIHYI0O TEOMETPHIO, a TakKe MPOMNEAEeBTUYECKAE CBEACHHUS U3 alreOphl,
AJIEMEHTHI JJOTUKH U Hayaja OMUCaTeIbHON CTATUCTUKH.

VY4eOHbIN TIaH HA U3YYEHHE MAaTeMaTUKU B 5—6 Kilaccax OTBOAMUT HE MEHee 5
y4eOHBIX YacOB B HEJCNIO B TEUCHHE KaXKJIOro roja oOydeHus, Bcero He mexee 340
y4eOHBIX YacOB.

COJEP)XKAHUE VUEBHOI'O KYPCA «MATEMATUKA» (IIO TOJIAM
OBYYEHUS)

S KVIACC

HarypaJjibHble 4ncJia U HYJIb

Harypansnoe uwncno. Psg narypanbubix uucen. Yucno 0. MzobOpaxenue
HaTypaJbHBIX YKCEJ TOYKAMH Ha KOOPJIMHATHOU (YMCITIOBOM) MPSIMOMA.

[lo3unmMoHHas cuctemMa cyuciaeHus. *PuMckas Hymepaluss Kak MOpuMep
HETO3UIIMOHHOM CHCTEMBI curcieHus™® . JlecaTudanas cucTeMa CUMCIICHHS.

CpaBHEHHE HATypaJbHBIX YHUCEN, CPaBHEHUE HATYpaJbHBIX YHCEN C HYJIEM.
Cnoco0bl cpaBHeHUs. OKpyTJIEHUE HATyPATbHBIX YUCEN.

CrnoxeHre HaTypaJbHBIX YKCEI; CBOMCTBO HYJISI MPHU CIOKEHUH. BbrunTaHue
KaK JeiicTBUe, OOpaTHOE CJIOKEHUIO. YMHOXKEHHE HATypajbHBIX YHUCEI; CBOMCTBA
HyJIA U €IMHULIBI TP YMHOXEHUH. JleneHue Kak aeicTBue, 00paTHOE YMHOKEHHUIO.
KomnonenTsl  neiicTBUii, CBA3b Mexay Humu. [IpoBepka  pe3ynbTaTa
apudmernueckoro peiictBus. IlepemecTuTenbHOE M COYETaTENbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUS M yMHOXEHHUs, *paclpelesiuTeIbHOe CBOMCTBO (3aKOH)
YMHOKEHHUST*.

Hcnonp3oBanue OykB Al 0003HAYEHHsI HEM3BECTHOI'O KOMIIOHEHTA U 3alHCU
CBOMCTB apu(METUUYECKUX JACHCTBUH.

*lenuTenn W KpaTHble 4ucia™®, pa3jokeHHe Ha MHoxwurtenu. lIpocteie u
coctaBHble uncina. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. Jlenenue ¢ octaTKoM.

CreneHb ¢ HaTypaJbHBIM I[IOKa3aTeleM. 3almucCh YHCIA B BHUIE CYMMBI
pa3psAIHBIX CIaraeMblX.

UucnoBoe BbIpakeHUE. DBplunClieHME 3HAYEHUH YHUCIOBBIX BBIPAKECHUM;
MOPAIOK  BBINOJHEHHUS  JeucTBui.  Mcmonp30oBaHME  OpU  BBIYMCIICHHSX
NEPEMECTUTENBHOIO U COYETATENILHOTO CBOMCTB (3aKOHOB) CIIOKEHUS M1 YMHOXKEHHUS,
*pacnpeeTMTENbHOIO CBOMCTBA YMHOKEHUS*.

Jpodu

[IpencraBnenne o Jpobu Kak crmoco0e 3amucu  YacTH  BEJIUYMHBI.
OObikHOBEHHBIE ApoOu. [IpaBuibHBIE U HempaBWibHBIE JIpoOu. CMmemianHas 1poOb;
MPE/ICTABICHUE CMEIIAHHON JpoOU B BHUJE HENPABWIBHOW JPOOM U BBIJCICHHE
[[EJIOM YacTH YMCiia W3 HEmpaBWIbHOW apoOu. M3o0paxenue npoOedt Toukamu Ha
qucioBoi mpsiMoid. OCHOBHOE CBOMCTBO apodu. *Cokpamennue apooeit. [IpuBencHue
npoOu K HOBOMY 3HaMmeHaTento *. CpaBHeHuUEe IpoOeil.

CrnoxeHue W BBIYUTAHHE poOeH. YMHOKEHUE U JIeJeHne ApoOeii; B3auMHO-

! 3,[[601: Hu gaJice **0003HAYCHBI TEMbI, U3YUCHNC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIIBHOM IIJIAHC. Hez[aror
CaMOCTOSATCIIBHO OIIPEACIIACT 00BeM Hn3y4acMoOro Marcpuajia.



oOpatHbie podu. *HaxoxkaeHre 4acTy 1eI0ro U LeJoro Mo ero 4acTu .

Hecstuunas 3anuchk apoOei. [lpencraBieHue aecsaTUYHOM ApoOM B BUIE
O0ObIKHOBEHHOM. M300pakeHne AeCATUYHBIX JpoOel TOUKaMu Ha YUCIOBOU MPSIMOIA.
CpaBHeHHE IECATUYHBIX JPOOEH.

Apubdmernueckre JEUCTBUA C JIECATUYHBIMU JipoOsamu. *OxpyrieHue
JECATUYHBIX ApoOeii™.

PenieHne TeKCTOBBIX 33124

Pemenne TekcToBBIX 3adad  apu(METUYECKHMM crnocoOom. *Pemenue
JOTUYECKUX 3anay. PemieHue 3amay mnepeOOpoM BCEX BO3MOXKHBIX BapHUaHTOB ™,
Hcnonp30BaHne MpyU PeIICHUH 3a4a4 TaOIUI] i CXEM.

Pemienne 3amau, cojaepKalluX 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BpEeMsi, paCCTOSIHUE; 1I€Ha, KOJUYECTBO, CTOUMOCTh. EAMHUIIBI U3MEPEHHUS:
Macchbl, 00bEMa, TIEHBI; PACCTOSHHUS, BPEMEHHU, CKOPOCTH. CBS3h MEXAY €IUHHUIIAMH
MU3MEPEHUS KaX0 BEIUYUHBI.

Peiienrne oCHOBHBIX 3aj1a4 Ha JIPOOU.

[IpencraBienue NaHHBIX B BUE TaOJIMI], CTOJIOYATHIX JUATPAMM.

Harnsimnas reomerpust

Harnsinaele npeacraBienus o purypax Ha MIOCKOCTH: TOYKA, MpsiMasi, OTPE30K,
Jy4, yToJ, JIOMaHasi, MHOTOYTOJbHUK, OKPYKHOCTb, Kpyr. Yroiu. [IpsMoii, OCTpbIi,
TYINOH U pa3BEPHYTHIC YTJIbI.

JlnuHa oTpe3ka, METPUUECKUE €IUHMIIBI JIUHBL. J[JIMHAa JTOMaHOM, epuMeTp
MHOTrOYToJibHUKa. MI3MepeHune 1 moCTpOCHHE YIJIOB C TOMOIIBIO TPAHCIIOPTHUPA.

Harnsinuele mnpencraBieHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
MPSAMOYTOJIbHUK, KBAJIpaT; TPEYTOJbHUK, *0 paBeHCTBE QUryp *.

N3obOpaxkenne ¢uryp, B TOM uuciie Ha kietdaToil Oymare. *IlocTtpoeHue
KOH(Urypanuii u3 dacte npsiMoi, OKpY>KHOCTH Ha HEJIMHOBAaHHOM M KIJIETYATOU
Ooymare®. Mcrnonp30BaHre CBOMCTB CTOPOH U YTJIOB IIPSIMOYTOJIbHUKA, KBaIpaTa.

[Inmomaas MNpAMOYroJIbHUKA W MHOTOYTOJIBHUKOB, COCTAaBJIEHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM uucie (QUryp, M300pak€HHBIX Ha KJIeTdaTol Oymare.
EnuHuiibl n3mepeHus mionaiam.

*Harnsaasie npeactaBiaeHus: O MPOCTPAHCTBEHHBIX (PUTypax: MPSAMOYTOIbHBIH
napajie’enunen, KyO, MHOTOTPaHHUKH. N3obpaxkenue MPOCTEHIITNX
MHOTOTpaHHUKOB. Pa3Béprkm kyba u mapamrenenunena. Co3mgaHue Mojese
MHOTOTPaHHHUKOB (13 OyMaru, MPOBOJIOKH, MJIACTHIINHA U JIp.)*.

*O0BEM TPAMOYTOJBHOTO TMapajuieienuneaa, kKyoa. EaumHums musMmepeHus
o0BéMa ™,

6 KJIACC

HarypaJjabHble yuciaa

Apudmernueckre IEUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YuciioBble BBIpAXKEHUS, TOPSAOK AEHCTBUH, UCIIOJIb30BaHUE CKOOOK. Vcnonb3oBanue
IIPU BBIYUCIICHUSAX NEPEMECTUTEIIBHOTO W COYETATENBHOTO CBOWCTB CIIOKEHUA WU
YMHOXXEHHS,  *paclpefeuTeNIbHOrO0  CBOMCTBA  yMHOXEHHS.™  OkpyrieHue
HaTypaJbHbIX YUCEIL.



Jlenutenu u KpaTHbIe yncia; *HaAMOOIBIINKI OOIIUI AeTUTEIh U HAUMEHBIIEe
oO1ree kpaTHoe. [le1MMocTh CyMMBI U PpOu3BeieHUs *. JIeieHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEeHHas: ApoOb, OCHOBHOE CBOMCTBO JApOOHM, COKpalleHHe apoOeii.
CpaBHeHHe U ynopsiiounBanue ApoOeit. PemieHue 3amay Ha HAXOXKJIEHUE YaCTU OT
[EJOr0 M LEeJIoro mo ero 4vactu. JlpoOHoe YMcio Kak pe3ynbTar JejeHUs.
[IpeacraBnenue necATUYHON ApoOU B BUAEC OOBIKHOBEHHOW JAPOOM U BO3MOXKHOCTH
MIPEICTABICHUS] OOBIKHOBEHHON ApOOM B BHJE JECATUYHOW. JlecaTnunbie npodw u
METpUYECKass cucTemMa Mep. ApupMeTHIECKHEe NEHCTBHUS M YHCIOBBIC BBHIPAKCHUS C
OOBIKHOBEHHBIMU U JACCATUIHBIMH JPOOSIMHU.

OthHomenne. J[lenenne B AaHHOM OTHOIIeHWH. *Macmrtad*, mpomopuus.
[IprMeHnenre mponopuyi Npyu pEeLICHUH 3a1a4.

[Tonarue npoueHTa. Berauciaenue mporeHTa OT BEIUYUHBI U BEJIUYUHBI 110 €&
MPOIIEHTY. BbIpa’keHHe MPOIEHTOB JECATUYHBIMH JpoOsmu. Pemienue 3amay Ha
MPOLEHTHI. BbIpaxkeHnEe OTHOIIEHUS BEJIMYMH B MPOLICHTAX.

IHonoxurenbHbIE U OTPUIATEIbHbIE YHCIA

[lonoxkurenbHble W OTpulaTeiabHble yucha. Llenpie yncna. *Momynp uwucia,
reoOMeTpUYeCKasl HWHTepHperanus Moayis uucia*.M3o0paxkenue ducen Ha
KOOPJIMHATHOM NpsiMOit. *YuncIOBBIE TPOMEXKYTKH *,

CpaBHeHue uucen. ApudpMerudeckue ACHUCTBUS C MOJOXUTEIbHBIMU U
OTpHUIIATEILHBIMU YUCIIAMHU.

[IpsimoyrosibHasi cucTemMa KOOpAWHAT Ha IUIOCKOCTH. KoopIuHAThl TOYKH Ha
MJIOCKOCTH, abcmucca u opauHata. [loctpoeHne Touek W Guryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

BykBeHHbIE BhIpaKeHUsI

[Ipumenenue OyKB JJis 3aMIMCHU MAaTEMAaTHUYECKUX BBIPAKEHUN U MPEIOKEHU.
CpoiictBa apudmeTnueckux JedcTBU. *ByKBEeHHBIE BBIPDOKEHHUS M YHCIOBBIC
MOJICTAHOBKU.* ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHWE HEU3BECTHOTO KOMIIOHEHTA.
®opmyiibl; GopMyIIBI IEPUMETPA U TUIOMIAAN MPSAMOYTOIbHUKA, KBaJpara, *00béMa
napajiejenuneaa u kyoa*.

PenieHne TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3adad  apu(METHYECKHMM crnocobom. *Pemenue
JOTHYECKUX 3a7a4. Penenne 3a1aq mepebopoM BCceX BO3MOKHBIX BApUAHTOB. *

Pemienne 3amau, colepKamydx 3aBUCMMOCTH, CBSI3BIBAIONIUX BEJIUYUHBIL:
CKOPOCTb, BpEMsi, paCCTOSIHUE; 1I€Ha, KOJMYECTBO, CTOMMOCTh; MPOU3BOAUTEIHLHOCTD,
BpeMs, 00bEM paboThl. EQuHUWIIEI M3MEpeHHs: MacChl, CTOMMOCTH; PaCCTOSHHS,
BpeMEHH, CKOPOCTH. CBsI3b MEXKAY €IUHUIIAMU U3MEPEHUS KaXK0W BETUIUHBI.

Pemienue 3amay, cBs3aHHBIX C OTHOIICHUEM, MPOMOPIIMOHATBHOCTHIO BEJTUYHH,
MPOIIEHTAMH; PEIICHUE OCHOBHBIX 3a7a4 Ha APOOU U MPOLICHTHI.

*O1eHKa ¥ NpUKUJIKA, OKPYTJIIEHUE pe3yibTarTa ™,

*CocrapiieHre OyKBEHHBIX BBIPAKEHUMN MO YCIOBUIO 3a/1a4u *.

[IpeacraBneHre JaHHBIX C TMOMOIIbIO Tabmui W jauarpamm. CronOyarbie
IarpaMMBbl: YTEHUE U NTOCTpOeHUE. UTEHHE KPYTOBBIX AUATPAMM.

Harasignas reomerpust

Harnsinaele nmpeacraBienus o purypax Ha MmIOCKOCTH: TOUYKA, MIpsiMasi, OTPE30K,



JqyY, YroJ, JioMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJILHUK, TPEYTOJIbHUK, OKPY>KHOCTbD,
KpYT.

*B3zauMHOe pacrnojokeHue JABYX NpPSMbIX Ha IIJIOCKOCTH, MapajlieibHbIe
npsiMble, TEPIEHANKYJISpHbIE NpsMble™. M3MepeHue pacCTOSHUNA: MEXAy ABYMs
TOYKaMH, OT TOUKH JI0 TIPSAMOIL; IJIMHA MapIIpyTa Ha KBaJpaTHOM CETKe.

W3mepenne M TNOCTPOECHHME VYIJOB C MOMOUIbIO TpaHcmopTtupa. Bumisl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIH, IPSIMOYTOJIbHBIH, TYTIOYTOJIbHBIH;
paBHOOCIPEHHBIH, PABHOCTOPOHHUM. YeTpIpEXyTONBHUK, IIPUMEPBI
YeThIPEXYTONBHUKOB. [IpAMOYroNbHUK, KBaapaT: MCIHOJIH30BAHUE CBOMCTB CTOPOH,
yraoB, auaroHaneil. *M3o0pakeHne TreoMeTpuYecKuX (QUryp Ha HEIHMHOBAHHOM
Oymare ¢ WCIOIBb30BaHUEM [UPKYJS, JHUHEWKH, YTOJbHHWKA, TpaHCHOPTHpa™.
[TocTpoenus Ha kneT4aToi Oymare.

[lepumerp wmHOTOyrompHuka. [loHsTHe momaan QUTYpHI, E€TUHUIIBI
u3Mepenus miowmaau. [IpubmkénHoe n3mMepenue miomaau Guryp, B TOM 4Hcie Ha
KBajgpaTHOM ceTke. *[I[pubnmkéHHOE H3MEpEeHHE JJIMHBI OKPYKHOCTH, ILIOLIAIH
Kpyra*,

*CuMMeTpusi: LEHTpajibHas, OCeBasi M 3epKanbHas cummerpuu. lloctpoeHue
CUMMETPUYHBIX GUryp *.

*Harusnnublie npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (PUrypax: nmapajvieienumne],
Ky0, mpu3Mma, mNHpaMuaa, KOHYC, NOWIMHAp, map u chepa. H3oOpaxkenue
MPOCTpPaHCTBEHHBIX ¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, LHHUIUHApPA H
konyca. Co3maHue Mojeneil MpOCTpaHCTBEHHBIX (uryp (u3 Oymaru, MpOBOJIOKH,
MJIACTUIIMHA U JIP.).

[Tonsitne o0BEMa; emuHUIEI W3MepeHUus 00béMa. OO0BEM MPSIMOYTOIHLHOTO
napajuienenumnena, Kyoa*.

IVNTAHUPYEMBIE ITPEJMETHBIE PE3VYJIbTATBI OCBOEHM A [TPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenune y4uebHOro Kypca «MaTemaTuka» B 5—6 KjaccaX OCHOBHOM IITKOJIBI
JIOJDKHO 00€CleYuBaTh JOCTHUXKEHUE CIEAYIOUIUX MPEAMETHBIX 00pa30BaTENIbHBIX
pEe3yJIbTATOB:

S KJIACC

Yucsia v BbIYMCTIEHUS

OpueHTUPOBATHCS B IOHATHUSAX M ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMHHAMH,
CBSI3aHHBIMH C HATYPAJIbHBIMU YUCIIAMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSIMHU.

CpaBHMBaTh M yHOPAJOYMBATH HATypaJbHbIE YHCIA, CpPaBHUBAaTh B
MIPOCTEUIINX CITydasix OOBIKHOBEHHBIE JPOOU, IECATHYHBIC TPOOH.

CooTHOCUTh  TOYKY Ha  KOOPJAWMHATHOM  (YMUCIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIUM €U YHCIOM M H300pakaTh HATypaJbHbIE 4YMCIa TOYKAMH Ha
KOOPJIMHATHOM (YUCTIOBOM) MPSIMOIA.

BreimonasATe  apudMeTHdecKue JIEHCTBHS C HATypaldbHBIMH YHCIAMHU, C
OOBIKHOBEHHBIMU JPOOSMHU B MIPOCTEHUININX CITydasX.

BrITTOTHATE POBEPKY, IPUKUIKY Pe3yJIbTaTa BEIYMCICHHA.



OKpyTJIsTh HATypaJIbHBIC YHCIIA.

PenmieHne TeKCcTOBBIX 33124

Pemare TekcToBble 3amaun  apuMETHUYECKMM CIIOCOOOM U C TOMOIIBIO
OpraHU30BaHHOTO KOHEYHOrO0 Iiepedopa BCEX BO3MOXHBIX BapUaHTOB (TIpH
HEOOXOJIMMOCTH C HAIIPABJISAIOIICH MTOMOIIIBIO).

Pemate 3amaum, cojepxallde 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIMYMUHBI:
CKOPOCTB, BpeMsl, paCCTOSIHUE; 1IeHa, KOJIMYE€CTBO, CTOUMOCTD (ITPU HEOOXOIUMOCTH C
MCIIOJIb30BAaHUEM CITPABOYHON MH(OPMAIUN).

Hcnonb3oBaTh KpaTKUE 3alIMCH, CXEMBbI, TAOJIUIIbI, 0003HAUYCHUS MPU PEIICHUN
3a7a4.

[Tonp30BaTbCsi OCHOBHBIMM €AMHUIIAMUA U3MEPEHUS: IIEHBI, MACChI;pacCTOSHUSA,
BPEMEHH, CKOPOCTH; BBIpaKaTh OJHM €IUHMIIBI BEJIWYUHBI 4Yepe3 apyrue (mpu
HEOOXOAMMOCTH C OTIOPOM HA CIIPABOYHYIO MH(POPMAIIHIO).

M3Bnekats wuHpOpMamuio, MNpeACTaBICHHYI0 B Tabiuile, Ha CTOJIOYaTOM
ayarpaMMme, HWHTEPIPETUPOBATh MPEJICTABICHHBIC JaHHBIC, HCIIOJB30BAaTh JAHHBIC
MIpY PEILICHUH 3a/a4.

Harnsimnas reomerpust

ITonb30BaThCS T€OMETPUUYECKUMM MOHATUSIMM: TOYKA, MpsiMasi, OTPE30K, JIyY,
yI0JI, MHOTOYTOJIbHUK, OKPYHOCTb, KPYT.

[IpuBouTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpaA, HUMEIOMUX (HopMy
M3YUYCHHBIX TEOMETPUUECKUX (DUTYD.

Hcmonp30BaTh TEPMUHOJIOTHIO, TIPH HEOOXOJAMMOCTH IO BH3yaJIbHOW OTIOpE,
CBSI3aHHYIO C yIVIAMU: BEpIIMHA, CTOPOHA; C MHOTOYTOJbHUKAMU: YTOJ, BEPIINHA,
CTOPOHA, TUAroHajb; C OKPY>KHOCTBIO: paJInycC, UaMETp, LEHTP.

N3o0paxkath u3ydeHHBIE TreoMeTpuueckue (Urypbl Ha HEJIUHOBAHHOU U
KJIETYaTOM Oymare ¢ OMOIIBIO UPKYJIS U JTUHEUKH (ITOCIE COBMECTHOTO aHAIN3a).

Haxonute AiMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHUEM C ITOMOIIBIO
JIMHEHKHU, CTPOUTH OTPE3KH 3aJaHHOW JIMHBI; CTPOUTH OKPYKHOCTh 3aJaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJI0B MPSIMOYTOJIbHUKA, KBajpaTa sl UX
MOCTPOCHMS, BBIYUCIICHUS TUIOLIAIN U TIEpUMETpA.

Beraucnsate mepuMeTp ®W IUIONIAAb KBajapaTa, NPSAMOYTOJbHHKA, (QUTYP,
COCTABJICHHBIX W3 TPSAMOYTOJIbHHKOB, B TOM 4dHCIe GUTYp, H300paXKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThCS OCHOBHBIMM METPUUYECKUMH €IAMHUIAMH WU3MEPEHHUS JIJIMHBI,
TJIOINIA/IM; BRIPAXKATh OJHU €AUHUIIBI BETUYUHBI uepe3 Ipyrue (mpu HeoOXO0aUMOCTH
C OTIOPOM Ha CITPABOYHYIO HH(POPMAIIHIO).

Pacno3naBaTe mapasnnenenumne, Ky0, UCI0JIb30BaTh TEPMUHOJIOTHUIO: BEPIIIMHA,
pedpo rpaHb, U3MEPEHUS; HAXOUTh U3MEPEHUSI Mapajlieenumnena, Kyoa.

Beruucnare 00bEM Ky0a, mapaijienenuinena Mo 3aJaHHbIM U3MEpPEHUsM (C
OTIOPON Ha aJIrOPUTM Y4YeOHBIX JEHCTBUIA), IOJIB30BAThCS CAMHUIIAMH H3MEPCHHS
00béMma.

PemaTe HecnoXHBIE 3aJayd Ha H3MEPEHUE TE€OMETPUUYECKHUX BEIMYUH B
MPaAKTUYECKUX CUTYyalMsIX (IMIpH HEOOXOIUMOCTH C BU3YaJTIbHON OMOPOH).



6 KJIACC

Yuciaa v BIYUCICHUA

OpueHTUPOBATHCS B OHATHUSAX U ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMHUHAMM,
CBSI3aHHBIMHU C Pa3UYHBIMU BUJAMH YHUCEN W CIOCOOAMM WX 3aIUCH, MEPEXOAHTH
(ecmu 3TO BO3MOKHO) OT OAHOM (POPMBI 3aMICH YUCIIA K JPYTOM.

CpaBHUBATh M YNOPSAIOYMBATH IIEJIbIC YUCIa, OOBIKHOBEHHBIE M JIECATUYHBIC
Ipo0u, CpaBHUBATH YKCJIA OJHOTO U Pa3HBIX 3HAKOB.

BrImonHITE apudMeTHIecKre IeHCTBHSI C HAaTypadbHBIMH U IIEJIBIMHA YACIIAMHU,
OOBIKHOBEHHBIMU U JIECATUYHBIMH JIPOOSIMHU, TMOJTOKUTEILHBIMU U OTPUIIATEIHHBIMU
YU CIaMHU.

Brrunciarh 3Ha4€HUs! YUCITOBBIX BBIPAKEHUM, BBIMOJIHATH IPUKUAKY U OLICHKY
pe3yibTaTa BBIUUCICHUMN; BBITIOJHATH MPEOOpa30BaHUSI YMCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JICHCTBHM.

COOTHOCHTh TOYKY Ha KOOPAMHATHOW HPSAMOW C COOTBETCTBYIOIIMM €i
YUCIOM U M300pa)xkaTh YMCIIa TOYKAMH Ha KOOPJAUHATHOMN MPSIMOM, HAXOAUTH MOIYJIb
qucIa.

COOTHOCHUTH TOYKHM B MPSMOYTOJIBHOW CHCTEME KOOPAMHAT C KOOpAMHATAMU
3TOW TOYKH.

OKpyrJisTh 1I€JIbIe YuClia U JeCATUYHbIE JIpoOu (1o o00pasily), HaXOJIWUTh
NpUOIKEHUS YU CETI.

YnciioBbie M OYyKBEHHbIE BbIPAKEHUS

OpueHTUPOBATHCS B OHATHUSAX U ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMHUHAMM,
CBSA3aHHBIMM C 3aIIUCBIO CTENIEHU YHCIIa, HAXOAUTh KBaJpaT U KyO 4Kcia, BEIYUCIATh
3HAYEHUS MPOCTEUIINX YUCIOBBIX BBIPAKEHUMN, COAEPKAIINX CTETICHHU.

[Tonb3oBaThCA MpU3HAKAMU JAEIUMOCTH (MPU HEOOXOJMMOCTH C ONOPOW Ha
ITOPUTM TPABUJIA), PACKIIAILIBATh HATYpaJIbHbIC YKCIIA HA MPOCTHIE MHOXKHUTEIH.

*[Tonb3oBaTbcst MacITaboM *, COCTABIISATH MPOMOPIIUU M OTHOILICHUSI.

Hcnonb3oBaTh OyKBBI i1 0003HAYEHUS YKMCEN MPU 3alMUCU MATEMAaTHYECKUX
BBIPDOKCHHUM, HAXOMUTh 3HAYCHUS OYKBEHHBIX BBIPAXKEHUH,  OCYIIECTBIISS
HEO0OXOUMBIC TIOJICTAHOBKM U TpeoOpa3oBaHUs (C OMOPON Ha aJITOPUTM YUEOHBIX
JeUCTBUIN).

Haxonuts Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

PelieHne TeKCTOBBIX 3a/1a4

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7ayd apu(METHUYECKUM CIOCOOOM C
ONOPOM Ha BOIIPOCHBIM IUIAH.

Pemars MpoCTenImne 3a7a4H, CBSI3aHHBIC C OTHOLLIEHUEM,
MIPONOPLHOHAIBHOCTBIO BEIUYMH, MIPOLEHTAMH; PEIIaTh TPU OCHOBHBIE 33/1aud Ha
JPpOOU U TMPOIIEHTHI.

Pemate 3amaun, coaepkamiue 3aBUCHMOCTH, CBSA3bIBAIOIIME BEJIWYUHBL:
CKOPOCTb, BpEMSI, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb; IIPOU3BOIUTEIBHOCT,
BpeMs, 00bEMa pabOThI, UCTIONB3YS apuPMeTHIeCKre NeHCTBYS, OLICHKY, PUKUIKY;
MOJIb30BAThCS €AUHULIAMU U3MEPEHHSI COOTBETCTBYIOIUX BEJIHYHH.

CocTaBnsTh OyKBEHHbBIE BBIPAXKEHUS IO YCIOBHUIO 33Ja4H MOCIE COBMECTHOTO
aHanu3a.



W3Bnekats uHGbOpMAIUIO, TPEACTABICHHYI0O B TaOJuIlaX, Ha JIMHEHHOM,
CTOJIOYATOW WJIM KPYTOBOM JuarpaMMax, WHTEPHPETUPOBATH MPECTABICHHBIC
JAHHBIE; UCIIOJIB30BaTh JAHHBIE IPU PEIICHUU 33/1a4.

[IpeacraBnsats HHOOPMAIIMIO C TTOMOIIBIO TAOJHII, JIUHEMHOW U CTOJIOYATOM
Iarpamm.

Harasignas reomerpust

[IpuBoauTh mHpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpa, HMEIOMUX (opMy
M3YYCHHBIX TEOMETPHUYECKHX IUIOCKMX W TMPOCTPAHCTBEHHBIX (HUTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (QUTYP.

N3o0paxkaTh ¢ MOMOIIBIO ITUPKYJIS, TUHEHKH, TPAHCTIOPTUPA HAa HEIMHOBAHHOM
W KiIeTdyaTod Oymare W3y4YeHHBIC IUIOCKHE T'E€OMETpUYECKHEe (QUTYPHI W
KOH(pHUTypamnuu, CHMMETPUYHBIC (PUTYPHI.

NmeTs mnpencraBiieHHE O TEOMETPUYECKUX TMOHSTHUSAX: PaBEHCTBO (Quryp,
CUMMETpPHUsI, OCb CHAMMETPUHU, LICHTP CUMMETPHH.

Haxonute BenM4YnHbBI yIIIOB U3MEPEHUEM C IOMOILBIO TPAHCIIOPTUPA, CTPOUTH
YIJIbl 33JJaHHOM BEJIWYUHBI, IMOJb30BAThCA MPHU PEUIEHUU 3a/1ad TPagyCHOMl Mepou
YIJIOB; PACIIO3HABATh HA YEPTEkKAX OCTPBIU, IPAMOU, pa3BEPHYTHIN U TYIION YTJIBL.

Bpluncnare WIMHY JOMaHOM, NEPUMETP MHOTOYrOJIbHUKA, T0JIb30BaThCS
€IUHULIAMU U3MEPEHUS JUIMHBI, BBIPAXKATH OJHU €IMHUIBI U3MEPEHUS JUIMHBI Yepe3
IpyTHe.

Haxonuts, ucnonb3ys 4epTEKHBIE MHCTPYMEHTBI, PACCTOSHUS: MEXIY JIBYMS
TOYKaMH, OT TOYKH JO NPSIMOM, JUTMHY IMYTH HA KBAJIPATHOMN CETKE.

Boruucnares  miomans  (GUryp, COCTABJICHHBIX U3  NPSIMOYTOJIbHUKOB,
HCITOJIB30BaTh pa3OMEHKE Ha MPSIMOYTONBHUKH, Ha paBHBIC (DUTYpHI, TOCTpanBaHHUE
0 TPSIMOYTOJIBHUKA; TMOJIb30BATHCS OCHOBHBIMHM €AWUHHUIIAMHA W3MEPEHUS IUIOIA]IHN;
BBIPAXKATh OJIHHU €UHUIIBI U3MEPEHHUS IJIOMIAIU yepe3 Apyrue (Ipu HeOOXOAMMOCTH
C OTIOPOI Ha CIIPAaBOYHYIO HH(POPMAIIHIO).

Pacnio3naBaTh Ha MOAENAX M HU300pAKEHUSX MUpPAMUIY, KOHYC, IMIMHJIP,
MCII0JIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KJIeT4aTO Oymare nmpsMOyTOJIbHBIN MMapauieNenue].

Boruucisats 00bEM MpSIMOYTOJIBHOTO Mapajuiesenuneaa, Kyoa, mojlb30BaThCs
OCHOBHBIMH €JIMHHIIAMHU HU3MEpPCHHsI 00bEMA; BBIpAKATh OJHU CIUHUIIEI U3MEPCHHUS
00bEMa uepe3 aApyrue (C ornopoit Ha CpaBOYHYIO HH(POPMAITHIO).

PemaTe HecnoXHbBIE 3aauM HA HAXOXKICHUE TC€OMETPUYECKHUX BEJIUYMH B
MPaKTUYECKUX CUTYalUsIX (TP HEOOXOIMMOCTH C BU3YaJIbHOU OMOPOK).

OEJEPAJIBHAAPABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBbI
ean u3yuyeHust yaeOHOro Kypca

Anrebpa sBISETCS OJAHUM M3 OIOPHBIX KYypCOB OCHOBHOM IIKOJBI: OHA
obecrieunMBaeT M3y4YeHUE JPYTrUX IUCHMIUIMH, KaK €CTeCTBEHHOHAYYHOTO, TaK H
T'YMaHUTApPHOI'O LUKJIOB, €€ OCBOEHHWE HEOOXOIUMO JIJIsl TIPOJAOIKEHUSI 00pa3oBaHus
¥ B TIOBCEIHEBHOM KM3HU. Pa3BuTHe y 0OyYaronuxcsi HAyYHBIX MPEICTABICHUNA O
MPOUCXOXKICHUU



U CYIIHOCTH alreOpanyeckux aOCTpaKIui, CIocoOe OTpaKeHHs MaTeMaTH4eCKOU
HAayKOW SIBJIGHWA W TIPOLIECCOB B NPHUPOJAEC M OOIIECTBE, POJIM MATEeMaTHYE€CKOTO
MOJICJIUPOBAHUSI B HAYYHOM TO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO
HAay4YHOT'O MUPOBO33PEHUS W KAYeCTB MBIIUICHUS, HEOOXOAUMBIX JIJisi ajanTaiiu B
COBpeMeHHOM MudpoBoM obmiecTBe. M3ydyeHue anreOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTUE  yMEHHUS  HaAOMOAaTh,  CpaBHUBATh,  HAXOJUThb
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTH MBILUICHUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JICMCTBUSI U BBIBOJBI, (HOPMYJIUPOBATH
yTBepkaeHus. OcBoeHHe Kypca anreOpsl oOecrieuymBaeT pPa3BUTHE JIOTHYECKOTO
MBIIUICHUSI OOYYarolUXCsA: OHM HCIHOJB3YIOT JEAYKTUBHBIE W WHAYKTHUBHBIC
paccyxaeHus, 000OIIeHHe W KOHKPETH3aIMio, a0CTparnpoBaHUE U aHAJOTHIO.
OOyuenne anrebpe mpeamojaracT 3HAYNUTEIBHBIM OOBEM  CaMOCTOSATEIHLHOM
NEATENbHOCTH  OOy4YaloIIMXCA, [O3TOMY CaMOCTOSTEIbHOE pEIICHHE 3a7ad
€CTECTBEHHBIM 00pa3oM SBJSIETCS pealu3aleil J1eITebHOCTHOTO IPUHIINIA
o0yueHus.

B crpykrype mnporpamMmbl y4eOHOro kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOANYECKUE JUHUU: «Yucna u
BBIYMCIICHUS»; «AJTeOpandyecKkue BBIPpOKECHUS»; «YpaBHEHUS M HEPABEHCTBAY,
«DyHkuun». Kaxnas u3 3TUX CoEepKaTeIbHO-METOANYECKUX JIMHUI Pa3BUBAETCS Ha
MPOTSDKCHUH TPEX JIET M3YyYCHHsI Kypca, €CTeCTBEHHBIM O0pa3oM IepervieTasch |
B3aMMOJICUCTBYS C APYTMMH €r0 JUHUSAMH. B Xo1e n3ydeHus Kypca 00ydJarommuMes
MPUXOJUTCS JIOTUUECKU pacCyXkaaTh, HCIOJIL30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3UM ¢ 3TUM 11€71ec000pa3HO BKIIOYUTH B MPOTPaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIIME BCE OCHOBHBIC Pa3/Ieiibl MATEMaTHYECKOTO0 00pa30BaHUus U
CHOCOOCTBYIOLIME  OBJIAJCHHUIO  OOY4YalIIMMHCSI  OCHOB  YHUBEPCAJIBHOIO
MaTeMaTU4YecKoro  si3pika. Takum  oOpa3oM, MOXHO  yTBEpXkAaTh,  UTO
CoJIepKaTeIbHOW U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AIredOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHHM «Yucaa W BBIYUCICHUS» CIY)KUT OCHOBOM ISt
JTaNbHEHIIEr0o MU3y4yeHHUs MaTEeMAaTUKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYHArOIIMXCS
JIOTUYECKOTO MBINIICHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCA AITOPUTMaMH, a
TaK)Xe TMPHOOPETCHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOJMMBIX ISl TTOBCETHEBHOMN
KU3HU. Pa3BUTHE MOHATHS O YKCJIE B OCHOBHOM IIIKOJIE CBSI3aHO C PAIIMOHAIBHBIMU U
HMppalMoHaIbHBIMUA YUCTIaMU, (POPMHUPOBAHUEM MPEJCTABICHUN O JEUCTBUTEIHLHOM
yucse. 3aBepIleHUE OCBOCHMS YMCIOBOW JIMHUM OTHECEHO K CTapiieMy 3BEHY
oOmrero oopazoBaHusl.

ConeprxkaHne IBYX alreOpanmdecKuX JUHUN — «ANTeOpandecKue BBIPAKCHUS)
U «YpaBHEHHS M HEPaBEHCTBa» CIIOCOOCTBYET (POPMHPOBAHUIO y OOYUAFOIITHXCS
MaTeMaTUYECKOro armapara, HEOOXOJAMMOTo [JIsi pelIeHUs] 3ajJady MaTeMaTHKH,
CMEKHBIX TPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/lad. B OCHOBHOU mIKOJIE
y4eOHbII MaTepuan TPYNIUPYETCS BOKPYT pallMOHAIBHBIX BbIpakeHWU. Anrebdpa
JEMOHCTPUPYET 3HAUCHUE MATEMATUKU KaK SI3bIKA JIJISl IOCTPOEHUS MAaTEMaTUYECKHUX
MOJIeJIel, OMUCAHUs MPOIIECCOB U SIBIIGHUN peajbHOro Mupa. B 3amaum oOyueHus
anredpe BXOIAT TaKXkKe JajlbHEWIIee pa3BUTHUE aJTOPUTMUYECKOTO MBIIUICHHUS,
HEO0OXOJAMMOro, B YaCTHOCTH, JJii OCBOEHHUS Kypca HH(POPMATUKH, U OBJIAJCHHE



HaBbIKAMHU JIEAYKTHBHBIX paccyxaeHuil. IIpeoOpazoBaHue CHUMBOJIBHBIX (hopM
BHOCUT CBOM crneuu(uueckuid BKJIAJ B pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEW K
MaTe€MaTHYECKOMY TBOPUYECTBY.

Copepxanne (PyHKIMOHATBHO-Ipa(pUUECKON JMHUU HALIEJICHO Ha IOJIy4eHUE
IIKOJIbHUKAMU 3HAHUN 0 QYHKIUSAX KaK BaKHEHIIEeH MaTeMaTH4YeCKOW MOAENIH IS
OMUCAaHUsI U UCCIIEJOBaHMS Pa3HO-0Opa3HbIX MPOLIECCOB U SIBICHUM B NpUpOJE U
obmiectBe. M3yueHue 3TOro mMarepuajia CrOCOOCTBYET Pa3BUTHUIO Y OOYyYarolIuXxcs
YMEHUS KCIONb30BaTh PA3IMUHbIE BHIPA3UTEIbHBIE CPEJCTBA A3bIKA MATEMAaTUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKJIag B (OPMUPOBAHHE
MIPEACTABICHUI O POJIU MATEMATUKH B PA3BUTUU LIUBUIIU3ALNH U KYJIbTYPHI.

MecTo yueOHOro Kypca B y4eOHOM ILIaHE

CormacHo yuyeOHOMY IUIaHy B 7-9 Kiaccax wu3ydaercss YYeOHBIH Kypc
«AnreOpa», KOTOPBIA BKIIOYACT CIEAYIOUINE OCHOBHBIC pa3/ieiibl COJEPIKaHUSA:
«Uncma W BBIYUCICHUS», «ANreOpandeckue BBIPAKCHUA», «YPaBHEHHUS U
HEPAaBEHCTBA», « DYHKITHI.

VY4eOHbIi MIaH Ha U3ydeHue aiareopbl B 7-9 kiaccax OTBOJIUT HE MeHee 3
yueOHBIX YacOB B HENEI0 B TEUEHHME Ka)/J0ro rojaa oOydeHus, BCETo 3a TpU roja
oOyuenust — He MeHee 306 yueOHBIX 4acoB.

COAEPXAHUE YUEBHOI'O KYPCA «AJI'EBPA» (I1O TOAAM OBYUEHNMA)
7 KIIACC

YucJia 1 BBIYMCICHUSA

Jlpobu OOBIKHOBEHHBIE U JECSATHYHBIC, MEPEX0a OT OAHOW (OopMBI 3ammcu
npobeit k gpyrod. IloHATwe palMOHAJIBHOTO 4YHCJA, 3aluCh, CpPaBHEHUE,
YOOPAIOYMBAHUE  PALMOHAIBHBIX  YucCel.  ApU(METHYECKHE  JIEUCTBUS  C
palMOHAIBHBIMA YHWCIaMH. PelreHne 3amgad W3 peanbHOM NPAKTHKMA HA 4YacTH, Ha
poOu.

Crenenb C HaTypaJibHbIM IIOKa3aTeJeM: OIpENAeieHue, Ipeodpa3oBaHUe
BBIPQKEHUI HA OCHOBE OIPEIEIICHUS], 3aIIUCh OOJIBIINX YUCEIL.

[IpoueHnTsl, 3anKuch NPOLEHTOB B BUE ApoOU U IpoOU B BUJE NMPOLIEHTOB. Tpu
OCHOBHBIE 33/1a4M Ha MPOLEHTHI, PEIICHUE 3a/1a4 U3 PEAIbHOU IPAKTUKHU.

IIpuMeHeHne  NPU3HAKOB  JCIMMOCTH, Pa3JIOKEHUE HA  MHOXUTEIU
HaTypaJbHbIX YHCEIL

PeanpHple  3aBUCMMOCTH, B TOM  4HCIe T@psiMasi ©  oOparHas
MIPONOPLIMOHAIBHOCTH.

AJiredpanyeckue BbIPpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAYECHHE BBIPAXKECHUSA C IMEpEMEHHOM. [lomycTumblie
3Ha4YeHUs NepeMeHHbIX. [IpencraBinenne 3aBUCUMOCTH MEXIY BEIMYWHAMHU B BHJIE
(dopMmysbl. Beruncnenus no gpopmynam.

[Ipeobpa3zoBaHne OyKBEHHBIX BBIPAKEHHM, TOXKIESCTBEHHO PaBHbIC BBIPAKEHUS,
npaBuja NpeoOpa3oBaHUs CyMM U IPOU3BENCHHUN, IpaBUja PACKPBITHS CKOOOK U
NPUBEICHUS [TOI0OHBIX CIIaraeMbIX.



CBoJiCTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHounensl 1 MHOrowieHsl. CreneHb MHOrowieHa. CioK€HHE, BBIYUTAHUE,
YMHOEHHUE MHOTOWIEHOB. POPMYJIbl COKPALIEHHOIO YMHOKEHM: KBaApaT CyMMBI U
KBazpaT pasHocTd. DopMmyisia pa3HOCTH KBagpaToB. PasiiokeHue MHOIOYICHOB Ha
MHOKUTEJIH.

YpaBHeHnust

VYpaBHeHHE, KOpPEHb YpaBHEHHS, IpaBUjia MpeoOpa3OBaHUs YpPaBHEHMS,
PABHOCHJIBHOCTb YPAaBHEHUH.

JIuHelHOEe ypaBHEHHE C OJHOM IIEPEMEHHOW, YHCIO KOpPHEW JIMHEMHOTO
YPaBHEHMS, PEIICHUE JTUHEUHBIX ypaBHEHNU. COCTaBIEHHE YPABHEHUM I10 YCIOBHIO
3amaun. Pemenue TeKCTOBBIX 3a1a4 ¢ MOMOIIBIO YPaBHEHU.

*JIuHeiHOE ypaBHEHHE C ABYMs IIEPEMEHHBIMU K €ro rpaduk . CucTeMa IByX
JVHEWHBIX YpPAaBHEHHW C JByMs IIEPEMEHHBIMU. PelieHne CHCTeM YpaBHEHUU
CHocOO0M OJCTaHOBKU. [IpuMepsl peleHusl TEKCTOBBIX 33/a4 C MOMOIIBIO CUCTEM
YPAaBHEHHUM.

DOyHKUNHA

KoopanHara Toukn Ha npsmMoil. UncnoBsle NpoMexyTku. PacctosHue mexmy
JABYMs TOYKaMU KOOPAVMHATHOM IIPAMOM.

[IpsimoyronpHast cucreMa koopauHatr, ocu Ox u (Oy. Abcuucca U opauHaTa
TOYKM Ha KOOPAMHATHOW MIOCKOCTH. [Ipumepsl rpadukoB, 3aiaHHBIX (POpMyJIaMU.
Yrenue rpavKoB pealibHbIX 3aBUCUMOCTEM.

[Tonstre dynkuun. I'paduk dynkuun. CpoiictBa hyHkuumid. JInneitHnas QyHkims,
e€ rpaduk. I'padux ynkmum y = kx + b. *I'paduueckoe pemreHne TUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEUHBIX YPaBHEHUL ™.

8 KJIACC

Yuciia 1 BBIYMCTICHUS

KBanmpatueiii kopep u3 uucna. *[lonstue 00 uppanMoOHATLHOM YHCIE.
JlecsiTuuHble TPUOIIDKEHUST UppaMoOHANBHBIX drcen*. CBolicTBa apu(MeTHIECKUX
KBaJIpAaTHBIX KOPHEW M MX MPUMEHEHHE K MPeoOpa30BaHUIO YMCIOBBIX BRIPAKCHUNA H
BBIUMCICHUSIM. *]JleiCTBUTENbHBIC Ynca ®,

CreneHb ¢ HenpIM IoKa3aTeneM 1 e€ cporictsa. CTaHAapTHAS 3alUCh YHACIA.

AJire0panvecKkue BbIPaKeHUsI

KBaapaTHbI TPEXWIEH; Pa3I0KEHUE KBAPATHOIO TPEXUIIEHA HA MHOKUATEIIH.

AnreOpaudeckass JpoOb. (OCHOBHOE CBOMCTBO airedpandeckoil JIpoOu.
CnoxxeHue, BbIYMTAHHWE, YMHOXXEHHE, JI€JICHHE airedpanyeckux  JpoOeil.
PanmonanbHble BbIpaKEHUS U UX IPe0Opa3OBaHue.

YpaBHeHusI 1 HEPpaBeHCTBA

KBanpatHoeypaBHeHHe, pOpMyIaKOpHEHKBAIPATHOTOyPABHEHUS. *Teopema
Buera*. Pemenue ypaBHeHUI, CBOAAIIMXCS K JIMHEWHBIM U KBaJpaTHbIM. [IpocTeiiime
JIPOOHO-pAIOHANIbHBIE YPABHEHMSI.

*['paduueckasuHTEpIpeTAMSYPABHEHUICIBYMSTIEPEMEHHBIMU W CHUCTEM

2 BHECB Hu gaJice * * 0003HAYCHBI TCMBbI, U3YUCHHUEC KOTOPLIX NPOBOAUTCA B O3HAKOMUTCIBHOM IIJIAHC. Hez[aror
CaMOCTOSATCIIBHO OIIPEACIIACT 00BeM Hn3y4acMoOro Marcpuajia.



JUHEWHBIX ypaBHEHHM ¢ JByMs mnepeMeHHbIMU® IIpuMepsl pemieHus CcUcTeM
HEJIMHEMHBIX YPABHEHU C ABYMS IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3aJ1a4 aareOpandecKuM CIIocoOoM.

HuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO C OMHOW IEPEMEHHOM.
PaBHOCWIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
Cucrembl IMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOIA.

DOyHKUNHA

[Tonsitre dpynkiuu. O6macTh OMpeneIeHus] U MHOXKECTBO 3HAUCHUN (yHKITUH.
CnocoObl 3a1aHusg PYHKIUH.

I'paduk ¢dynkuuu. Yrtenwe cBoicTB QyHkmuu mo e€ rpaduky. [Ipumeps
rpadukoB GYHKIHA, OTPAKAIOIINX PEATbHBIE TIPOIIECCHI.

OYHKIMY, OMNMUCHIBAIOIIME TIPSAMYIO W OOpaTHYH MPONOPIMOHATLHBIE

3aBUCUMOCTH, HMX Tpadukd. PyHkimu y = x3, y = x, y = X, yp= —.

*['paduueckoe perieHue ypaBHEHUM U CUCTEM YpaBHEHUN ™.

9 KVIACC

Yucsa ¥ BbIYUCICHUSA

PanmonaneHele ymcna, *MppalMOHATbHBIE YHUCIIA, KOHEUHbIE U OECKOHEUYHBIE
JeCSITUUHbIE poOu. MHOXKECTBO JEUCTBUTENbHBIX YMCEN; ACHCTBUTEIbHBIE YHUCIIA
KaK OECKOHEUYHbIE JeCATHUHbIE ApoOu. B3aMHO OJJHO3HAUHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIEMCTBUTEJIBHBIX YUCET U KOOPIUHATHOU MPSIMOM.

CpaBHeHHE JCHCTBUTEIBHBIX  YHCEN, apumeTudeckue JeHCTBUS C
JNEUCTBUTEIBHBIMU YHUCIAMU .,

Pa3mepsl OOBEKTOB OKPYKAIOIIETO0 MHpPA, JJIMTEIBHOCTh IPOLIECCOB B
OKPY’KAIOIEM MUDE.

[TpubnnkEHHOE 3HAYEHHUE BEJIMYMHBI, TOUHOCTh NMpuONMkeHusa. OKpyriieHue
yucen. [Ipukuaka v oLeHka pe3yapTaToB BBIYUCICHUN.

YpaBHeHHs U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHre ypaBHEHUN, CBOASIMXCA K TUHEUHBIM.

KBagpartHoe ypaBHeHue. PelieHne ypaBHEHMIA, CBOJSIIMXCS K KBaJIPAaTHBIM.
buxBanpatHoe ypaBHenue. *[IpumMepsl pelieHHs YpaBHEHHM TpEThell U YETBEPTOM
CTETIEHEH pa3ioKEeHUEM Ha MHOKUTEH *,

Pemenne npoO6HO-paliOHAIbHBIX ypaBHEHUH.

Pemmenne TekCTOBBIX 3a7a4 aNreOpandeckuM METOAOM.

VYpaBHeHUE C ByMs MEPEMEHHbIMU M ero rpaduk. Pemenue cucrem aByx
JVHEWHBIX YPAaBHEHUN C IBYMs NEpEMEHHBIMU. PemieHne cucteM NByX ypaBHEHHWH,
OTHO W3 KOTOPBIX JIMHEHHOe, a JApyroe — BTopod creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHHM C IBYMS IEPEMEHHBIMH.

Pemmenne TekCTOBBIX 33724 aNreOpandeckuM crocoOoMm.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OAHOW INepeMEHHOM. PemeHne cucrem
JUHEHHBIX HEPAaBEHCTB € OJHOW nepemMeHHOW. KBajapaTHele HeEpaBEeHCTBA.
I'padnyeckas uHTEpHpeTalusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs



HIepEMEHHBIMHU.

DOyHKUNHA

Ksanparnunas ¢ynkius, eé rpapuk u cBoiicTBa. IlapaGoia, KOOpAMHATHI
BEPIINHBI TapaboJIbl, 0OCh CHMMETPHH ITapaboIbL.

I'paduku bYHKITHIA: y = kx, y =kx + b, y = X2
y =+ ,y = — U HuX CBOliCTBa.

YucoBble M0CJIe10BATEILHOCTH U MPOrPeccuu

[ToHsiTHE 4YHKCIIOBOM MOCHEAOBATEIBHOCTU. 3aJaHUE MOCJIEA0BATEIbHOCTH
peKyppeHTHOH hopmysoit u popMyIIoi n-ro djieHa.

Apubdmernueckas u reoMmerpuyeckas mnporpeccuu. Dopmynbsl n-To uieHa
apu(pMETHIECKON 1 T€OMETPUUECKON MPOTPECCUil, CyMMbI TIEPBBIX 71 YJICHOB.

*N3o0OpaxkeHne YICHOB apUPMETUUYECKONM M TE€OMETPUUYECKOM MPOrpeccHit
TOYKaMH HAa KOOPJMHATHOW IUIOCKOCTU. JIMHEWHBIM M 3KCIOHEHUMAIBbHBIA POCT.
Cno>xHbl€ TPOLICHTHI *,

[NTAHUPYEMBIE INIPE/IMETHBIE PE3VJIBTATBI OCBOEHHMA
®EJIEPAJILHOM PABOYEM ITPOTPAMMBI KYPCA «AJITEBPA»

OcBoenue yueOHOro kypca «Anrebpa» Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHMsI JIOJDKHO OOECHeuuBaTh JOCTHIKEHHME CIEAYIOLUIUX IPEAMETHBIX
00pa30BaTEIbHBIX PE3YIIHTATOB:

7 KJIACC

YucJia 1 BLIYHCICHUSA

BrImtotHITE, coueTass yCTHBIE W THCHMEHHBIC TNPUEMBI, apupMeTHIeCKue
JIEHUCTBUSA C PAITMOHATLHBIMU YHCIIAMH.

HaxonuTh 3HaYeHWs YHCIOBBIX BBIPAKCHHM, TMPUMEHATH pPa3HOOOpa3HbIE
CIOCOObI M TPUEMBI BBIYUCIICHHUS 3HAYCHHWA APOOHBIX BBIPAKECHUMU, COACPIKAIINX
OOBIKHOBEHHBIC U ICCATUIHBIE TPOOH.

[Tepexoguth OT OHOM (OPMBI 3amMCH YUCEN K Jpyro (mpeoOpa3oBHIBATH
JECATUIHYIO JpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YaCTHOCTH B OECKOHECUHYIO JAECATUYHYIO ApoOb). CpaBHUBATH U
yIOPSII0YMBATh PallMOHATBHBIC YHCIIA.

OKpyTIsTh Yucia.

BeIMonmHATE TPUKHUAKY W OLIGHKY pPe3yJIbTaTa BBIYMCICHUH, OIEHKY 3HAYCHHUI
YHCJIOBBIX BBIPAKEHUH.

BBITTONTHATE EHCTBHSI CO CTEMCHSAMH C HaTypajdbHBIMH ITOKa3aTeIsIMU  (C
OTIOPOH Ha CIIPABOYHYIO MHGOPMAIIHIO).

[IpuMeHATh MPU3HAKK JAEITUMOCTH, PA3I0KCHUE Ha MHOKUTEIN HATypaTbHBIX
YHCe.

Pematp mpocreiimuie NpakKTUKO-OPHEHTUPOBAHHBIC 3a/adyH, CBsI3aHHBIC C
OTHOILIEHUEM BEJIMYHH, MIPOTIOPITMOHATIEHOCTRIO BEJIMYHH, TIPOIICHTAMH;
WHTEPIIPETHPOBATH PE3YJIbTAThl PEIICHUS 3a7a4d ¢ YU4ETOM OTPAaHWYCHUH, CBSI3aHHBIX
CO CBOMCTBaMH pacCMaTPUBAEMBbIX 0OBEKTOB.



AJire0panvecKkue BbIPaKeHUsI

OpueHTUpOBAaThCSI B TOHATHSIX M ONEpUpPOBaTh Ha 0a30BOM YpOBHE
anredpandeckoi TEPMUHOJIOTHUEH 1 CUMBOJIUKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPKEHUW TMpPU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BoInonHsaTh peoOpa3oBaHus 1EJI0T0 BRIPAXKEHUSI B MHOTOUJICH TTPUBEIACHUEM
MOI00HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONHAT, yMHOXKEHHE OJIHOWIEHa Ha MHOTOWIEH M MHOIo4YleHa Ha
MHOTOYJICH, TPUMEHATH (POPMYJIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOPOii
Ha CIIPaBOYHYIO HH(POPMAITHIO).

OcCylecTBIATh PA3l0KEHUE MHOTOYJIEHOB HAa MHOMUTEIU C TOMOIIbIO
BBIHECCHHS 3a CKOOKHM OOIIEr0 MHOXXHTENS, TPYIITUPOBKHU ClIAraeMbIX, MPUMEHEHUS
(hopMyIT COKpaIEHHOTO YMHOXKEHHUS (C OTIOPOH Ha CIIPaBOYHYIO0 HH(POPMAIIHIO).

[IpumensTh npeodpa3oBaHUsl MHOTOWICHOB JIJIsl PEIICHUSI pa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEATbHON TPAKTHKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU TMOKa3aTEIsIMU IS
npeoOpa3oBaHus BhIpAKEHUH (C OMOPOH Ha CIPaBOUYHYIO HH(MOPMAITHUIO).

YpaBHeHHs U HEPABEHCTBA

Pemats nMHENHBIE ypaBHEHHsS C OJIHOW MEPEMEHHOH, MPUMEHSAS MpaBUia
nepexoja OT HCXOAHOI0 YPaBHEHHUS K paBHOCHIBHOMY eMy. [IpoBepATh, saBisieTcs iu
YHUCIIO KOPHEM YPAaBHEHHSL.

Nmetp mpencraBieHrne o rpadUyecKHX METOJaxX MPH PEIICHUH JTHHEHHBIX
YPaBHEHHM U UX CHCTEM.

[lonGupate npuMepsl Tap 4YHCEN, SBISIOMUXCS pPEIICHHEM JHUHEHHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPAUHATHON TIOCKOCTH rpadUK JTUHEHHOTO YPAaBHEHUS C JABYMsI
MePEMEHHBIMU; TIOJIB3YACHh TpadUKOM, TPUBOJAUTH MPUMEPHI PEIICHUS] YPABHEHMUS.

Pemats cucrteMsl IBYX JUHEWHBIX YPABHEHHUM C ABYMS MNEPEMEHHBIMU, B TOM
yucie rpagudecku (C onopon Ha aIrOpUTM YUEOHBIX TEUCTBUI).

CocraBnsTh (1MOCJ€ COBMECTHOIO aHall3a) W peniaTh JUHEHHOE ypaBHEHUE
WM CUCTEMY JIMHEHHBIX YPaBHEHUN IO YCJIOBUIO 33Ja4d, MHTEPOPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4H MMOTYUYEHHBIN pe3ysbTarT.

Koopaunarel u rpaguxu. @yHkuuu

N3o0paxkath HA KOOPAMHATHOM MPSMOM TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, Jy4d, OTPE3KH, UHTEPBaJIbl, 3alMChIBATh YKCIOBBIE MPOMEXYTKH Ha
anre0pandIecKoM sI3bIKe.

OTtMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpAMHATaM;
CTpOUTH rpaduku TuHEHHBIX GyHKIUI. CTpouTth rpaduk ¢pyHkmn y = kx + b.

OnuceiBaTh C TIOMOIIBI0 (PYHKIIMH WM3BECTHBIE 3aBUCUMOCTH  MEXKIY
BEJIMYMHAMU ([0 aNTOPUTMYy YYE€OHBIX IEWUCTBUI): CKOPOCTh, BPEMS, PAaCCTOSHHE;
1I€Ha, KOJIMYECTBO, CTOUMOCTD; TPOU3BOUTEIBHOCTD, BpeMsi, 00BEM pabOTH.

Haxonutb 3HaueHne PyHKIIMU 10 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crnocoO® MpeACTaBlICHUS W aHalu3a WHOOpMAaIuy;
M3BJICKATh U UHTEPIPETUPOBATH MHGOPMAIINIO U3 TPaA)UKOB peaTbHBIX MPOIECCOB U
3aBUCUMOCTEM.



8 KJIACC

Yuciia 1 BBIYMCICHUS

Hcnonb30oBaTh HayajdbHbIE NPEACTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX
qyces JUIsl CPaBHEHUsS, OKPYIJVIEHHS M BBIYMCIECHUN; M300pa)kaTh JCHCTBUTEIbHBIC
YHUCJIa TOYKAMU HAa KOOPIMHATHOM IPSIMO.

[IpyumeHsTh MOHATHE apUPMETHUECKOr0 KBaJPATHOTO KOPHS; HAXOAMTH
KBaJIpaTHbIE KOPHHU, HCIOJIb3YsS IpPU HEOOXOJUMOCTH KaJlbKYJSTOP; BBINOJHATH
npocTeiiie npeoOpa3oBaHUsl BBIPAKEHHUM, COJEp)KalIMX KBaJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OONBIINX M MAaJIbIX YMCENT C TOMOIIBIO JECATUYHBIX
npoOeii u creneHelt yucna 10.

AJiredpanyeckue BbIpaKeHUs

[IpuMeHsATh MOHATHE CTENEHM C LEIbIM [OKa3aTelieM, BBINOJIHATh
npeoOpa3oBaHus BBIPAKEHHM, COJEpKAIIUX CTEIEeHH C LEJbIM IOoKa3aTeneM (cC
MCIIOJIb30BAaHUEM CITPABOYHON MH(OPMAIUN).

BBINONHATE HECIIOKHBIE TOXAECTBEHHbIE NpeoOpa3oBaHUsl pPALMOHAIBHBIX
BBIPQKEHUII HAa OCHOBE IMpaBWJ ACHCTBUM HaJ MHOTOYJICHaAMH U alreOpandyecKUMHU
TpoOsIMU.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumensTh npeoOpa3zoBaHUs BBIPAXKEHUM IJIsl PEIICHUs Pa3iIMyYHBbIX 3a/1ay U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON TPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemartb nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS (C UCIOJIb30BAaHUEM CIIPABOYHOU
uH(pOpMalli) U palMOHAJIbHBIE YPaBHEHMsI, CBOJSIIMECS K HHUM, CHCTEMBI JIBYX
YPaBHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBOIUTE MpOCTEUIINE HWCCIENOBAHUS YPABHEHUN M CHCTEM YpPABHEHHU, B
TOM YHCJIE C MPUMEHEHUEM TpadUIeCKuX MpeAcTaBleHUH (YCTaHABIMBATh, UMEET JIH
YpaBHEHUE WJIM CUCTEMa YPAaBHEHHMI pEUICHUs, €CIIM MUMEET, TO CKOJBbKO, W Mp.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX JIEUCTBUH.

[lepexonuTe OT CIOBECHON (GOPMYTUPOBKH 3adauu K e€ anredpanveckoin
MOJEIIA C IIOMOIIBK) COCTaBJICHHWS YpPaBHEHUS WM CHUCTEMBl ypaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a]1a4H IOJyYECHHBIN pE3yJIbTaT.

IIpuMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHHUSI, OLICHKH; PEIIaTh
JMHEMHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM U UX CHCTEMBI; 1aBaTh TpaduuecKyro
WJUTFOCTPALIMIO MHOKECTBA PELIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNHA

OmnepupoBatb Ha 0a30BOM ypoBHE (YHKIIMOHAJIbHBIC TOHATHS U S3BIK
(TepMUHBI, CUMBOJHMYECKHE OOO3HAUCHWS); ONpPENCNATh 3HA4YCHHE (PYHKIIUU II0
3HAYEHHUIO apTYMEHTa; OMPEACIIATh CBOMCTBA (PyHKIINHU 1O €€ TpaduKy.

Ctpouthb TpaduKu dIeMEHTapHBIX QYHKIWN BUAa , Y = X2, y = X3,y =+

y = — ; OIMCHIBaTh CBOMCTBa uYHCIOBOM ¢GyHKIMM 10 €€ rpaduky (mpu

HCO6XOI[I/IMOCTI/I C HaHpaBHHIOHIGﬁ HOMOHIBIO).



9 KJIACC

YucJia v BBIYMCICHUSA

CpaBHUBATH U YIIOPSAIOYMBATH PALMOHAIBHBIE U HPPALMOHAJIBHBIE YUCIIA.

BoinonuaTe apupmMeTnueckue AeHCTBUS ¢ pallMOHATIBHBIMY YHCIIaMU, COUeTast
YCTHBIE U NHCbMEHHBIE IMPUEMBI, BBIIOJHATH BBIYMCICHHS C UPPalUOHAIbHBIMU
YUCIIAMM.

HaxonuTh 3Ha4eHUS CTENEHEN C LEJIBIMU [TOKA3ATESIMU U KOPHEHN; BBIYUCIIATh
3HAYEHHUS] YUCIIOBBIX BBIPAKECHUN.

OKpyrisTh JACUCTBUTENBHBIE YKCIA, BBINOJIHATE NPUKUAKY pe3yibTaTa
BBIUHCJICHU, OLICHKY YHCJIOBBIX BBIPAXKEHU.

YpaBHeHUS U HEPABEHCTBA

Pemrate nuHENHBIE U KBAaJpaTHBIE YPABHEHNUSA, YPABHEHUS, CBOAAIIMECS K HUAM,
MpoCTeNIIe JPOOHO-PALIMOHAIBHBIE YPaBHEHUSL.

Pemare mpocTtedmme CHCTEMBI ABYX JIMHEHWHBIX YPABHEHHM C JIBYMs
IIEPEMEHHBIMU M CHUCTEMBI JBYX YPAaBHEHUW, B KOTOPBIX OJHO YpPaBHEHUE HE
ABJISIETCS JIMHEWHBIM (10 BU3YaJIbHOM omope).

Pemarp mnpocreiilye TEKCTOBBIE 3aJaud  anreOpanyeckuM CrocoboM ¢
IIOMOIIBI0 COCTABJICHUS YPABHEHUS WM CHUCTEMBI JBYX YpPaBHEHHU C JBYyMS
IIEPEMEHHBIMH.

IIpoBoauTH NpOCTEHIINE WCCIIENOBAHUS YPAaBHEHUN U CUCTEM YPAaBHEHMMU, B
TOM YHCJIE€ C MPUMEHEHUEM IpaUuecKuX NpecTaBlieHul (yCTaHABINBATh, UMEET JIH
ypaBHEHUE WIN CUCTEMA YPABHEHUH PEILICHUs, €CIIM UMEET, TO CKOJIBbKO, U TIP.).

Pemarp nuHeWHbIE HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paxartb
pELIEHNEe HEpPaBEHCTB HA YHCIOBOM IPSIMOM, 3alMCBIBATH PELICHUE C ITOMOIIBIO
CHUMBOJIOB.

Pemats cucreMsl INHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; M300pakaTh PEUIEHUE CHCTEMbl HEPABEHCTB HA YHCIOBOM
IIPSIMOM, 3aIIMCHIBATh PEIICHHE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPY PELIEHNUN PA3JIMYHBIX 33/1a4.

DOyHKIUU

Pacnio3naBaTh (yHKIMHM H3y4yeHHBIX BHJIOB. Iloka3pIBaTh CXeMaTHYECKU
pacrojoKeHUe Ha KOOPAMHATHOW IJIOCKOCTH TpadukoB (yHKUMN Buja: y = kx,

y=kx+b,,y=ax* + bx +c,y=x’,y = /[ , y =— B 3aBUCHUMOCTH OT 3HAYEHUI

K03 (UIIMEHTOB; OMUCHIBATH CBOMCTBA (PYHKITHIA.

Crpouts M M300pakaTb CXEMaTHYECKH TpadUKH KBaAPATHUHBIX (PYHKIIHA,
OTHCHIBATh CBOMCTBA KBaIPATHUHBIX (DYHKITUH MO UX rpaduxam.

Pacno3naBaTh KBaJpaTHuHyr0 (QYHKUIUIO 1O (OpMyse, TPUBOAUTH MPHUMEPHI
KBaIpaTUUHBIX QYHKIIUI U3 pealbHOU KU3HU, PU3UKU, TEOMETPHUH.

YucioBble MOCTEA0BATETbHOCTH U MIPOrPecCcH

Pacnio3naBaTh apuMeTHUIECKYI0 U TEOMETPUIECKYIO MTPOTPECCUU TPU PA3HBIX
crioco0ax 3aJaHusl.

BbINONHATE  BBIYMCIEHUS €  HCNOJNb30BaHHMEM (OpMys n-TO  4iEHA



apu(METHIECKOM M TEOMETPUUYECKON MPOrpeccCuii, CyMMbI IEPBBIX 7 YJICHOB (C
OTIOPOM Ha CIPaBOYHYIO0 HHGOPMAITHIO).

Pemate 3amaum, CBs3aHHBIE C YKMCIOBBIMH I1OCIEIOBATEILHOCTSIMH, B TOM
YJUClIe 3a/Jlaud U3 PeaIbHOM JKM3HU (C HCIOJIb30BAaHHWEM KaJIbKYJISTOPA, ITH(PPOBBIX
TEXHOJIOTHUH).

OEJEPAJIBHAAPABOYAS TIPOI'PAMMA YUEBHOI'O KYPCA
«'EOMETPUS». 7-9 KIIACCbI
Hesan u3yuyeHus y4e0HOro Kypca

O6mume uenu wu3ydeHus ydeObHoro kypca «['eomerpus» mnpencTaBieHbl B
ITOOIT OOO. OHu 3akarOyYarOTCA, MPEKIEC BCEr0 B TOM, YTO HA YPOKaX F€OMETPUU
OoOy4Jaromuiicss y4uTCsl TPOBOJUTH  JOKA3aTENbHBIE PACCYXKICHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOYEHUS, JOKa3blBaTh HCTHUHHBIC YTBEPKICHUS U CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKACHHS «OT MPOTUBHOIO», OTIUYAThH
CBOMCTBa OT MPHU3HAKOB, (popMylnupoBaTh OOpaTHbIE yTBepxkaAcHHSI. B oOyueHuu
YMEHHIO PAacCyXJIaTh COCTOMT Ba)XHOE BOCIUTATEIbHOE 3HAYCHHE W3YUCHHUS
T€OMETPHUH, IPHUCYIIEE UMEHHO OTEYECTBEHHON MaTEMaTHICCKOM IIIKOJIE.

BTopoil 1enp0 W3ydeHUs TEOMETPUM SBISIETCA MCIIOIB30BAaHUE €€ Kak
WHCTPYMEHTA TPU PEIICHWH KaK MaTeMaTHYEeCKUX, TaK W MPaKTHUYECKHX 3ajad,
BCTPEYAIONTUXCSI B peagbHOM  JKU3HH. ODTOMY  COOTBETCTBYET  BTOpad,
BBEIYMCIIUTENbHAS JIMHASI B W3YYCHHH TEOMETPUU B IIKOJE. J[Js 3TOTO yUHTEINro
peKOMeHayeTcss ~ moAdupaTh  3aJadyd  NPAKTHYECKOTO  XapakTepa Ui
paccMaTpUBaeMbIX TEM, YYUTh OOYUYAIOIHUXCS CTPOUTH MaTEMaTHYECKHE MOJICTH
pEaTbHBIX JKU3HEHHBIX CHUTYalluid, TMPOBOJUTH BBIYUCICHHS U  OIICHUBATh
aJICKBaTHOCTh TOJIy4YeHHOTO pe3yibTaTa. KpaitHe BakHO MOAUEPKUBATH CBSI3U
r€OMETPUU C JPYTUMH MpeAMETaMH, MOTHBHPOBATH HCIIOJIb30BATh OIPEICICHHUS
r€OMETPUYECKUX (PUTYpP U TOHSATUHM, JIEMOHCTPUPOBATH MPUMEHEHUE MOTYyUECHHBIX
yMeHUM B (PU3MKE U TEXHUKE. DTU CBA3U HauOoJiee IPKO BUJIHBI B TeMax «BekTopbi»,
«Tpuronomerpudeckue COOTHOIICHUs», «MeTton koopauHat» u  «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM IIaHE

CormacHo y4yeOHOMY IUIaHy B 7-9 Kiaccax wu3ydaercs YYEOHBIH Kypc
«l'eoMeTpus», KOTOPBIM BKJIIOYAET CIECAYIOIIHE OCHOBHBIE DPA3Jeibl CONECPKAHMS:
«l'eomeTpuueckne ¢GuUrypsl M WX CBOHCTBa», «M3MepeHHe TreoMeTpuYecKuX
BEIIMYMH», a Takke «JlekapToBbl -KOOpAMHATHI Ha IUIOCKOCTH», «BekTops»,
«/IBmxenus mnockoctn» u «IIpeobpazoBanus mogoous.

Y4eOHBIN TUIaH MpeaycMaTpUBAET M3ydyeHUE TeOMETpHH Ha 0a30BOM YPOBHE,
UCXOAs M3 He MeHee 68 ydeOHBIX YacoB B yueOHOM Trojay, BCEro 3a TpH Toja
o0yueHust — He MeHee 204 yacos.



COJEP)XAHUE YUEBHOI'O KYPCA «EOMETPUSI» (IO TOJAM
OBYYEHUS)

7 KJIACC

HavanpHble nmoHsTusa reomerpun. Todka, npsimas, OTPE30K, JIyd. Yros. Buubl
yriioB. BeprukaneHble W cMexHBIE yribl.  buccekrpuca yrma. Jlomanas,
MHOT'OYTOJIbHUK. [lapaiienbHOCTh U MEPIEHANKYISIPHOCTD IPSIMBIX.

*CuMmerpuunble  Gurypsl. OCHOBHBIE CBOMCTBA OCEBOW CHMMETPUHU ™.
IIprMepbl CHMMETPHUH B OKPYKAIOIIEM MHUDE.

*OCHOBHBIE TOCTPOEHUS C TOMOIIBIO LIUPKYJIS U JIMHEUKH *.

TpeyronbHuk.  BbicoTa, = Mmeamana,  OuccekTpuca, HUX  CBOMWCTBA.
PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUHN TpeyrobHUKH. HepaBeHCTBO TpeyrojabHHUKa.

CBoiicTBa U NMPU3HAKU PaBHOOEIPEHHOIO TpeyrojabHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJILHUKOB.

CBoiicTBa M IPU3HAKU NapaJUIeNbHBIX MpsAMbIX. CyMMa yrioB TPEYroJIbHHKA.
Bremnue yribsl TpeyrojabHuKa.

[IpsmoyrosibHbIM  TpeyroabHUK. (CBOMCTBO MEOWAHBl  MPSIMOYTOJIBHOTO
TPEYTOJbHHKA, IPOBEAEHHON K TMNOTEHY3€. [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpSAMOYTONIBHBINA TPEYTOJIBHUK C yTiIoM B 30°.

HepaBeHcTBa B reomeTpuu: *HEpaBEHCTBO TPEYroOJIbHUKA™®, HEPAaBEHCTBO O
JUIMHE JIOMaHOW, TeopemMa o OojbllieM yriie U OoJblieil CTOpOHE TPEyrojbHHKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

*Teomerpuueckoe mecto TOYeK.™ buccekrpuca yria W CepeIUHHBIN
IIEPIICHIUKYJISIP K OTPE3KY KaK FTEOMETPUYECKUE MECTA TOUEK.

OkpyXKHOCTB M Kpyr, XOpJa M JAuaMeTp, HX CcBoWcTBa. B3aumHoe
pPacnoJIOKEHUE OKPYKHOCTH M npsimoil. KacarenbHas M cekymas K OKPYKHOCTH.
OKpy>XHOCTb, BIIMCaHHas B yroi. BnuwcanHas # omnMcaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KVIACC

YerslpéxyronpHuku. [lapamnenorpaMm, ero npusHakd U cBOWCTBA. YacTHbIE
cllydad MapajiieIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBajpar), UX NpU3HAKU U
cBoiictBa. Tpamemusi, paBHOOOKass Tpameuus, €€ CBOWCTBA U IPU3HAKMU.
[IpssmoyroJsibHas Tpanenus.

*Meron yaBoeHus: Meauansbl. LleHTpanbHas cuMMeTpusl.

Teopema Paneca u TeopemMa 0 MPONMOPUUOHAIBHBIX OTpe3kax. CpeHne TUHUU
TpEeyroJibHUKA U Tpaneuuu. LleHTp Macc TpeyrojbHUKA.

[Tonobue TpeyroapbHUKOB, Kodhdumment mnomobusa. I[lpusHaku momo0us
TpeyroibHUKOB™*. [IpuMeHenne nogoOus npyu peleHuy MPakTUYECKUX 3a/1ay.

CpoiicTBa miomaned reomerpuyeckux ¢uryp. Dopmyibl g IJIOLIATA
TpPEeYrojbHUKa, MapaiierorpamMma, pomOa u Tpamneuuud. OTHOIICHUE TUIOMIAICH
moI00HBIX (Uryp.

3 BHECB Hu gaJice * * 0003HAYCHBI TCMBbI, U3YUCHHUEC KOTOPLIX NPOBOAUTCA B O3HAKOMUTCIBHOM IIJIAHC. Hez[aror
CaMOCTOSATCIIBHO OIIPEACIIACT 00BeM Hn3y4acMoOro Marcpuajia.



BrlunciieHne miomanei TpeyroabHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATOMN
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemeHun
MPAKTUYECKUX 3a/ad.

CuHyc, KOCHHYC, TaHI€HC OCTPOro yrila NPsIMOYTrOJIbHOIO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHoMeTpruyeckne (PyHKIIMU YTIIOB
B 30°, 45° u 60°.

BrincanHble ¥ LIEHTpaIbHBIE YTIIBI, YTOJ MEXIY KaCaTEIbHOW U XOPJAOH. YTIIbI
MEXAY XOpAaMH M CEKYIIHMMU. BIUCAHHBIE W OIMCAHHBIC YETBIPEXYTOJbHUKHU.
B3anumHoe pacnonoxenue aByX okpykHocted. Kacanme okpyxHocrteid. OOuiue
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHrenc yramoB ot 0° mo 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI IPUBEACHUS.

Pemenne tpeyronbHUKOB. TeopeMa KOCHHYCOB M TE€OpEMa CHHYCOB. Pemenue
IIPAaKTUYECKUX 33]1a4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

*[IpeobpazoBanue mooo6us. [logoOre cOOTBETCTBEHHBIX AIEMEHTOB.

Teopema 0 mpoOW3BEIEHNH OTPE3KOB XOP, TEOPEMBI O IPOU3BEICHUN OTPE3KOB
CEKYILUX, TEOpEMa O KBaApaTe KacaTeIbHOM *.

Bektop, gnuHa  (MOIyNnb)  BEKTOpa,  COHAIIPABJIICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJNOKHO HAIIPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMd HaJx BekTopaMH. PasznokeHue BekTOopa IO  JABYM
HEKOJUIMHEeapHbIM BekTtopaMm. KoopannHatel Bekropa. CKalsipHOE NPOU3BEACHHE
BEKTOPOB, IPUMEHEHUE JUJIS1 HAXOKAEHUS JJIMH U YTJIOB.

JlexapToBBI KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHHS IPSIMOM ™ U OKPYKHOCTH
B KOOpAMHATaX, MEPECEUCHUE OKPYKHOCTEM M IPSAMBIX. METOI KOOpAWHAT U €r0
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOIBHUKH. [[MHa OKpyxHOCTH. ['pagycHas u paguaHHas
Mepa Yyrja, BBIYHCICHHE JUIMH JyrI OKpyXHocTted. I[lmomane kpyra, cekropa,
CErMEHTA.

*JIBUKEHHsI TJIOCKOCTH U BHYTPEHHHE CHUMMeETpuM (uryp (3s1€eMeHTapHbIe
npeacrasienus). [lapamnensubiii nepenoc. [loBopot ™,

[INTAHUPYEMBIE INIPE/IMETHBIE PE3VJIBTATBI OCBOEHHMA
®EJIEPAJILHON PABOYE ITPOT'PAMMEBI KYPCA «T'EOMETPUS» (TTIO
I'OJAM OBYYEHU )

OcBoenue ydeOHOro kypca «['eomMeTpus»» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHHsl JOJDKHO OOecTeunBaTh JOCTHKEHHE CIEAYIOIUX TMPEAMETHBIX
00pa30BaTEIbHBIX PE3YIHTATOB:
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Pacno3naBaTh M3yueHHBIE TeOMETpUUECKUE (PUTYPBI, ONPEICTATh X B3AaUMHOE
pacrojoKeHue, u300paxkaTb reoMeTpuueckue (Uryphl; BBINOIHATH YEPTEKU IO
YCIIOBHIO 3a/iaun. MI3MepATh JTUHEMHBIE W YTJIOBBbIE BEIMYMHBL. Pemarte 3amadn Ha
BBIUKCJICHUE JIJTMH OTPE3KOB Y BEJIMYUH YIJIOB.

Jlenmatp TpyOyr0 OIICHKY JWHEHHBIX M YTJOBBIX BEIMYMH IIPEIAMETOB B
peaTbHOM JKU3HHU, DPA3MEPOB MPHUPOAHBIX OOBEKTOB. Pasznmuyare pasMepsl 3THX
0OBEKTOB IO MOPSIAKY BEJIUUYUHBI.

CtpouTh 4YepTeXHW K TEOMETPHYECKUM 3ajadyaM (C HCIOJb30BAaHHEM
CMBICJIOBOM OITOPBI: HABOISAIINE BOIMPOCHI W/WUJIN aIrOpUTMa YICOHBIX JEeHCTBU).

[Tonb30BaThCsl MOpPU3HAKAMHA  PABEHCTBA TPEYrOJIbHUKOB, HCIIOJIb30BATh
MIPU3HAKKU M CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHLHUKOB IIPH PEIICHHUH 3a]1a4.

[IpoBOUTH NOKA3aTEIBCTBA HECIOKHBIX T€OMETPUUYECKUX TEOPEM.

[Tonb30BaThCsl MNpPU3HAKAMU PABEHCTBA NPSAMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOVMCTBOM MEJIMAHBI, TPOBEAEHHON K THIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B
pelIeHUH TEeOMETPUUYECKUX 3ajlad (C HCMOJb30BAaHUEM 3PUTEIBLHOM HArJsiTHOCTH
W/Wu BepOabHOM OMOPHI).

OnpenensaTs MapauieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPEIE 00pa3yeT
¢ HUMHU cekymas. Onpenenars MapauleIbHOCTh MPSIMBIX C MOMOIIBIO pPABEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSAMOM O TOYEK IPYTOU MPSAMOM.

Pemiats 3aaumn Ha KileTyaToi Oymare.

[IpoBOINUTH BRIUMCIACHUS U HAXOAUTH YUCIIOBBIE 1 OYKBEHHBIC 3HAUCHUS YTIIOB
B T€OMETPHUYECKUX 3a7ayax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB H
MHOT'OYTOJIbHUKOB, CBOWCTB yTIJIOB, OOpa30BaHHBIX MpPH TEPECEUCHUU JIBYX
napajuledbHbIX MPSAMBIX CEKyIIeH. Pemars mpakTHUYeCKuEe 3ajjladd Ha HaXOXJICHHUE
YIJIOB.

HNwmets nipencTaBieHUe O MTOHATHE TEOMETPUUYECKOTO MECTA TOUECK.

DopMyJIMPOBATH ONPEACICHUSA OKPYKHOCTH W Kpyra, XOpJAbl W JUAMETpa
OKPY)KHOCTH, TOJIb30BATbCSI UX CBOMCTBAMHU. YMETh IPUMEHSATH 3THU CBOWMCTBA MPHU
pelIeHnN 3a7a4.

OpHUeHTHUPOBATHCA B MTOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJbHUKA OKPYKHOCTB,
IIEHTP ONMMCAHHOW OKpY>KHOCTH. OnepupoBaTh Ha 0a30BOM YpOBHE (paKTaMH O TOM,
YTO OUCCEKTPHUCHI YIIIOB TPEYroJbHUKA MEPECEKAIOTCA B OJJHOM TOUYKE, U O TOM, UYTO
CEpEIMHHBIE MEPNEHAUKYISIPI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCS B OJIHOU
TOYKE.

OpueHTUpOBaThCS B TIOHATHUAX U OINEPUPOBATh Ha 0a30BOM YPOBHE:
KacaTejabHasgs K OKPYXKHOCTH, TE€OpeMa O MNEPIEHIUKYIIPHOCTH KacaTeJIbHOU U
paauyca, IpOBEIEHHOTO K TOYKE KaCaHUs.

Nmers mipencrTaBieHHE O MPOCTEHMIINX T€OMETPUYECKHMX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKHE MOCTPOCHUSA C MOMOIIBIO [UPKYJIS U
JIMHEHUKH.



8 KJIACC

Pacrio3HaBaTh OCHOBHBIE BHJIbI  YETBIPEXYIOJBHUKOB, UX  DJIEMEHTHI,
ITOJIb30BAThCS UX CBOMCTBAMH IIPU PELIEHUH F'€OMETPUYECKUX 3a0a4.

OpueHTHpPOBATHCSA B MOHIATHUM — TOYKH IMEPECEUEHUS MENUAH TPEYTOJIbHUKA
(ieHTpa Macc) B pelieHuu 3a1ad.

BnageTs noHsTHEM CpEIHEN JIMHUM TPEYTOJbHUKA U Tpaneluuu, IPUMEHATh UX
CBOKCTBA IIPU PEUIEHNUH NPOCTEUIINX N'€OMETPUYECKUX 3aa4. VIMeTh mpencTaBieHue
o teopeme daseca U TeopeMe O MPONOPLUUOHAIBHBIX OTPE3KAX, MPUMEHATh UX IS
pelleHus MPaKTUYECKUX 3a1a4 (C ONOpOi Ha 3pUTENbHYIO HAIJISIIHOCTB).

[IpyuMeHsTh NpU3HAKM MOAOOUS TPEYTOJbHUKOB B PELIEHUH HECIOKHBIX
reOMETPUYECKUX 3a]au.

[Tonb3oBatbes Teopemoil Iludaropa st pemieHHss TEOMETPUYECKUX U
IIPaKTUYECKHX 3a]1a4.

Brnagete DNOHATHUSAMH CHHYyCa, KOCHMHYCa M TaHIEHCAa OCTPOro yria
MIPSIMOYTOJIBHOTO TPEYTOJbHUKA. [l0JIb30BaThCSI ATHMM IMOHATHAMU JUIA PEIICHUS
MPaKTUYECKUX 3a]1a4 (P HEOOXOAUMOCTHU € OMIOPOM HA aJrOPUTM IPABUIIA).

Beraucnate  (pasnuyHbiME - criocobamu) (C OMOpoM  HA  CTIPaBOYHYIO
nH(OpMaNMIO) IUIOMIA/b TPEYrOJbHUKA M IUIOIIAAM MHOIOYTOJBHBIX (QUIyp
(monB3ysiCh, TA€ HEOOXOIUMO, KAMBKYIITOpOM). [IpuMeHsTh MOTyYeHHBIE YMEHUS B
MIPAKTUYECKUX 3a7a4ax.

Bianerp DOHATHSAMM BOMCAaHHOIO M LEHTPAJIBbHOIO YIJia, HCIIOIb30BaTh
TEOpPEMBbI O BIHMCAHHBIX YIUIAX, YIVIAX MEXAY XOpAaMH (CEKyLIUMHU) U yTie MEXIY
KacaTeIbHOM M XOPAOM IIPU PEUICHUH NPOCTEUIINX FT€OMETPUYECKUX 3a1aY.

Biagets NOHATHEM OINKMCAHHOIO YETBIPEXYTOJIBHMKA, MPUMEHSITh CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA ITPU PEILIEHNUN TPOCTEUIINX 3a/ad.

[IpuMeHATh IOJNyYEHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTH4YECKUE
MOJEIIN JJI 33/1a4 pealbHOM XKU3HHU U MPOBOIUTH COOTBETCTBYIOLINE BBIUNCICHUS C
OPUMEHEHUEM IMOJ00MsI M TPUTOHOMETPUM  (MONb3YysCh, TIAE€ HEOOXOAUMO,
KaJIBKYJISTOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIMM OCTPBIX VYIJOB, HAXOAUTh C HX
MIOMOILBIO  PA3JUYHBIE 3JIEMEHTHl MPSAMOYTOJIBHOIO TPEYroJbHUKA («pEIIeHUEe
MPSAMOYTOJIBHBIX TPEYTOJbHUKOBY»). HaxoauTh (C MOMOLIBIO KaJdbKyISATOPA) JIUHBI U
YTIIBI [T HETAOMMYHBIX 3HAYCHUH.

[Tonb3oBaTbea (opMyiamMu MPUBEIECHHUS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOXIECTBOM JUISl HAXOXJIECHHS COOTHOLIEHWHW MEXKIY TPUTOHOMETPUYECKUMU
BEJIMYUHAMU (C OMOPOI Ha CIIPaBOYHYIO HH(DOPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB [JISl HAXOXKJICHHS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA (PELIEHWE TPEYTrOJbHUKOBY), MPUMEHATh HUX NpH
pELIEHNUH NTPOCTEUIINX T€OMETPUYECKUX 3a/1aU.

Bnaners noHatusaMu npeodpazoBaHus MOA00HUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonooubIx ¢uryp. I[lomb3oBaTrbesi CBOMCTBaMU MOAOOUS MPOU3BOJIBHBIX (UTYD,



YMETb BBIUUCIATH JUIMHBI U HAXOAUTh YIJbl Yy MOJOOHBIX ¢Guryp (o ajiroputmy
yueOHbIX aelicTBuid). IlpuMeHATh cBOMCTBAa Mmon0o0Ms B MPAKTHUYECKUX 3ajadax.
YMeTh NpUBOAUTH IIPUMEPHI TOJAOOHBIX (PUTYp B OKPYKAIOIIEM MHUPE.

[Tonb30BaTbes TeopeMamu (IO BU3yaJbHOM OMOPE) O MPOU3BEACHUU OTPE3KOB
XOpA, O IPOU3BEIAECHUHU OTPE3KOB CEKYIIMX, O KBAapaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpaMH, MOHHMMATh UX TE€OMETPUYECKUH U (HU3MUECKUN
CMBICJ, NIPUMEHATh HMX B PEIIEHUH TEOMETPUYECKHMX M (U3MUECKUX 3a/ad.
[IpuMeHsATh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB JIJIsl HAXOXACHUS JJIMH U YTJIOB.

[Tonb30BaThCA METOJOM KOOPJMHAT HA MJIOCKOCTH, IPUMEHSAThH €r0 B PELICHUU
r€OMETPUYECKUX U MPAKTUUECKUX 3a]ad.

Brnagers MOHATHUAMHM NPaBUIBHOIO MHOTOYTOJIBHHMKA, UJIMHBI OKPY>KHOCTH,
JUIMHBI TYTH OKPY>KHOCTH M PaJUaHHOM MEpPbl yIria, YMEThb BBIYUCIATH IUIOLIAIb
Kpyra M ero yacted (c omopoil Ha copaBouHyr HHPopManuw). IIpuMeHsTH
MOJTyYE€HHbIE YMEHUSI B IPAKTUYECKUX 3a/1ayax.

Haxomute ocu (WiM LEHTpbI) CUMMETpUM (UTYp, HTPUMEHSATH JBHKEHUS
IIJIOCKOCTH B MPOCTEMIINX CIIydasix.

[IpyuMeHsTh MOJIyY€HHbIE 3HAHMSI HAa NPAKTHKE — CTPOUTh MaTeMaTHUECKHE
MOJEIIN JJI 33/1a4 pealbHOM XKU3HHU U MPOBOIUTH COOTBETCTBYIOLINE BBIUNCIEHUS C
OpPUMEHEHHEM TNoJ00us M TPUTOHOMETPUYECKUX (PYHKIMM (HOJB3YsCh, TAE
HEO00XO0JIUMO, KATBKYJISITOPOM).

OEJAEPAJ/IBHASA PABOYAS TIPOTPAMMAYYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» 7-9 KJIACCBHI

Hean u3yuyeHust yae0OHOro Kypca

B coBpemeHHOM LH(POBOM MHpE BEPOATHOCTb U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO0 3HAYUMOCTb, KaK C TOUKH 3PEHUS MPAKTUUYECKUX MPUIIOKEHUH, TaK U
uxX poiau B oOpa3oBaHMU. Kaxkaplii 4enoBeK MOCTOSIHHO NPUHHUMAET PELICHUs Ha
OCHOBE HMMEIOIUXCSl y HEro JaHHbIX. A Juisi 0OOCHOBAaHHOTO MPHUHSTHUS PELICHUS B
YCJIOBHSIX HEIOCTAaTKa WM U30bITKa HHPOPMALIMK HEOOXOIMMO B TOM YHUCJE XOPOILIO
c(hOpMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MBIIIICHHE. IMEHHO mo3TOMY
OCTpO BCTaja HEOOXOIUMOCTh CGHOPMHPOBATH y OOYYAOIIMXCS, B TOM YHCIC
obOyuaroruxcst ¢ 3[1P, ¢yHKIMOHAIBHYIO TPaMOTHOCTH, BKIIOUAIONIYI0O B CeOS B
KauyecTBE HEOTHEMJIEMOM COCTaBIAIONMIEH YMEHHE BOCIPUHUMATh U KPUTHYECKH
aHaAIM3UPOBATh MH(POPMAIUIO, TIPEICTABICHHYIO B Pa3IUYHBIX (opmax, MOHUMATH
BEPOATHOCTHBIM XapaKTep MHOTUX pEAJbHBIX MPOLECCOB U  3aBUCUMOCTEH,
IPOU3BOJIUTH TMPOCTEUIINE BEPOSITHOCTHBIE PACYETHI. 3HAKOMCTBO C OCHOBHBIMU
IpUHLMIIAMU cOOpa, aHAJIM3a U NPEJCTABICHUS JAHHBIX U3 PA3IUYHBIX cep KU3HU
oO11ecTBa U rocyiapcTBa npuoOuiaeT 00y4aromuxcsi K 00IIeCTBEHHBIM HHTEPECAM.

B crpykrype mporpammbl yuyeOHOro Kypca «BeposATHOCTb M CTaTUCTHKA»
OCHOBHOM IIKOJIBbI BBIJEJICHBI CIEAYIOIIUE COAEPKATEIbHO-METOINYECKUE JINHUU:
«IIpeacraBnenne JaHHBIX W ONHCAaTeIbHAs CTaTHCTUKA»; «BeposSTHOCTBY;
«neMeHThl KOMOMHATOPHUKNY; «BBeneHue B Teopuio rpadony.

Copepxanne muanu «l[IpeacrapneHne MaHHBIX U ONUCATENbHAS CTATHCTUKAY



CJIy>KMT OCHOBOH /1711 )OPMUPOBAHUS HABBIKOB pabOThI ¢ UH(OpPMALIUEH: OT YTEHUS U
MHTEpIIpeTaluy HWH(OpPMALUK, NPEJICTaBICHHONM B TaOiauIax, Ha JAMarpaMMax H
rpadpukax a0 cOopa, MPEACTAaBICHUS M aHaIW3a JaHHBIX C MCIIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTHK CpPEAHMX M pacceuBaHus. Paboras ¢ IaHHBIMH,
oOyuatomuecs: ¢ 3IIP yyarcst cuuThiBaTh U MHTEPIPETUPOBATH JAHHBIE, BbIBUTATD,
apryMEHTUPOBaTh U KPUTUKOBATh IPOCTEHIIME THUIIOTE3bl, Pa3MBILUIATh HaL
(dakTopaMy, BBI3BIBAIOIIMMU HM3MEHUYMBOCTh, M OIICHMBAaTb WX BIUSHUE HA
paccMaTpUBaEMbIE BEJIMUYUHBI U ITPOLECCHI.

NHTYynTHBHOE TpEACTaBIECHUE O CIIyYalHOW W3MEHYMBOCTH, HCCIICIOBAHUE
3aKOHOMEPHOCTEN U TEHACHUMN CTAHOBUTCS MOTUBUPYIOLIENH OCHOBOW [T H3y4YECHUS
Teopun BeposTHOcTel. bonpioe 3nauenue s oOydaromuxcs ¢ 3IIP 3meck umeror
IIPAKTUYECKHUE 3aJaHUsA, B YACTHOCTHU OIIBITHI C KIIACCUYECKHUMH BEPOSTHOCTHBIMU
MOJEISIMH.

[lonsiTue BEPOSATHOCTM BBOJUTCS Kak Mepa MpaBIONOa00Us CIy4yallHOTro
coObiTud. [Ipu m3yuenun kypca obyuatouguecst ¢ 3IIP 3HakomsATCS ¢ mpocTeHIUMU
METOJAaMHU  BBIYUCIICHUA BEPOSATHOCTEM B  CIYyYaWHBIX OKCIEpUMEHTaX C
PABHOBO3MOXXHBIMU  3JIEMEHTAapHBIMU  MCXOJAaMH, BEpPOATHOCTHBIMU 3aKOHAMHU,
NO3BOJIAIOIIMMU CTaBUTh M peliaTh Oojee CJIOXKHbIe 3agaud. B Kypc Bxomsr
HayajbHblC INPEACTABICHUS O CIy4YalHBIX BEIMYMHAX M KX  YUCIOBBIX
XapaKTEPUCTHUKAX.

Taxxe B paMKax 3TOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYaIOIIUXCS C
3[IP ¢ MHOXecTBAMH M OCHOBHBIMHM OIEpAallMsIMA  HAJ MHOXECTBAMH,
paccMaTpHUBAIOTCS NPUMEPHl TNPUMEHEHWS i1 pEIICHHs 3aaad, a TaKke
UCIIOJIb30BAHUS B IPYTUX MaTEMAaTHUYECKUX Kypcax U YUYEOHBIX IPEIMETAX.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 wmaccax usywaercs Kypc «BeposSTHOCTP M CTaTHCTHMKa», B KOTOPBIU
BXo#AT pasgensl: «lIpencraBneHne paHHBIX W ONKCATENbHAs CTATUCTHKAY;
«BepoaTtHocThY; «neMeHThl KOMOMHATOPUKNY; « BBeaenue B Teoputo rpadoBy.

Ha wm3yuenune manHoro xkypca oTBOAMT 1 ydeOHBIA 4yac B HENENIO B TCUCHHUE
KaXXJI0TO Toaa oOydenusi, Bcero 102 yueOHbBIX Haca.

COAEPXAHUE YYEBHOI'O KYPCA «BEPOATHOCTDH U CTATUCTUKA (ITO
I'OAAM OBYYEHUA)

7 KJIIACC

[IpeacraBnenue MaHHBIX B BUJIEC TaONUIl, AUarpamM, rpaduxoB. 3amogHEeHUE
Ta0JIMII, YTEHNUE U TMIOCTPOCHUE TUAarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) i KPYTOBBIX).
Urenne rpadmkoB peajbHBIX MpoiieccoB. M3Bneduenre nHpopManuu U3 auarpamm u
Ta0JIMII, UCTIOIB30BAHUE U UHTEPIPETALIMS TaHHbBIX.

OnucarenpHasi CTAaTUCTUKA: CpefHee apu(pMETHYeCKOe, MEIMaHa, pa3Max,
HauOoJblllee W HauUMEHbIIEE 3HA4YeHHs HaOopa 4YHUCIOBBIX JaHHBIX. [IpuMepsr
CIIy4allHOM U3MEHYUBOCTH.

*Ciy4aliHbIl SKCIIEpUMEHT (ONBIT) W Cily4yaiiHOoe coObiTHe. BeposTHOCTH U



yacToTa. PoJib MajoOBEpOSTHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITUN B MPUPOJIE U
B 00mIecTBE. MOHETa ¥ UTPajibHAs KOCTh B TEOPUH BEPOSITHOCTEN*?,

*I'pad, Bepmmna, pedpo. Crenenb BepmidHbl. Yucimo pédep u cyMmmapHas
creneHb BepuiuH. [IpencraBnenue o cBszHoctu rpada. lenu u mukiel. [yt B
rpadax. O6xox rpada (sinepoB myTh). [IpencraBienrue 06 opueHTUPOBAHHOM rpade.
Pemenue 3amau ¢ momoripio rpados*.

8 KVIACC

[IpeacraBnenuie TaHHBIX B BUE TaOIHII, TUarpamMmm, rpaduKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBA, IOAMHOXKecTBO. Omnepanuu  Hajg
MHOXECTBaMU: OOBEAMHEHHUE, TIepeceueHue, aonoHeHre. CBOWCTBa omnepanuii Haj
MHOKECTBAMH: IIEPEMECTUTENBHOE, COYETATENBHOE, pacrpeneauTeNbHoE,
BKiItoueHus. Vcnonb3oBanue rpaduuecKoro MpeACTaBICHUS MHOXKECTB IS
ONMCAHUs PEAbHBIX IIPOLIECCOB U SBJICHUM, IPHU PEIICHUH 3a1a4.

*U3mepenune paccemBaHus NaHHbIX. J(Hcrepcus W CTaHAAPTHOE OTKIOHEHHE
YHCIOBBIX HAOOpOB. J{narpamMmma paccenBanus *.

DOneMeHTapHble COOBITUS ~ ciiydaiiHoro ombita. CoyyaiiHble  COOBITHSI.
BepositHocT coObITHNA. OTBITH ¢ PABHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITHSIMHU.
Crnydaiinbiii BBIOOp. CBSI3b MEX1Y MAJTIOBEPOSITHBIMUA U MTPAKTUYECKH JOCTOBEPHBIMU
COOBITUSIMU B MIPUPO/IE, OOIIIECTBE U HAYyKeE.

*IlepeBo. CBolicTBa J€pEBbEB: €IMHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE
BUCSIUCH BEPIIWHBI, CBSI3b MEXIy YHMCIOM BepIIMH M uucioMm pé&dep. [IpaBuio
yMHOXeHHUs. Pemienue 3a1a4 ¢ nomousko rpados.

[IpotuBomnosnoxubie coObiTus. Juarpamma Diinepa. OObenuHeHue U
nepecevyeHre cooriTrii. HecoBmecTHbie cOObITHS. DOpMYIIa CIOKEHUS BEPOSITHOCTEH.
YcaopHass  BeposTHOCTh. [IpaBmimo  ymHOXeHus. HeszaBucumbie  cOOBITHS.
IIpencraBienue dKCrepuMEHTa B BHJE JAcpeBa. PemeHue 3amad Ha HAXOXKICHUE
BEPOSATHOCTEH C MOMOIIBIO AEpeBa CIyUaiHOTO KCIIEPUMEHTA, AUarpamMm Disepa ™.

9 KJIACC

[IpencraBienre  JaHHBIX B BUje  TaOmui, AuarpamM, rpadukos,
WHTEpIIpeTalus JaHHbIX. UTeHHE W MOCTPOCHHUE Taliull, Juarpamm, rpadukoB IO
pEAIbHBIM JJAHHBIM.

ITepecranoBku u ¢dakropuas. CoueTaHuss U YUCIO COYETaHUU. *TpeyroapHUK
[Tackans™. Pemenue 3a1a4 ¢ UCTOIB30BaHUEM KOMOMHATOPHKHU.

*'eomeTrpuueckast BeposTHOCTh. CiydallHbIN BBIOOp TOYKH M3 (QUTYpHI Ha
MJIOCKOCTH, U3 OTpe3Ka U U3 IYTH OKPYKHOCTH *.

UcnbiTanue. Ycenex u Heynauya. Cepust UCHIBITaHUM 10 niepBoro ycnexa. Cepust
ucneiTanuii bepuymu. BeposarHoctu coObITH B cepun ucnbiTanui bepuyu.

CnyvaliHasg BeIMYMHA W pAaCIpEleieHUuE BEpOATHOCTEW. MareMarnueckoe
oXujganune U gaucrepcus.  IIpumepsl  MaTeMarM4ecKoro - OXUIAHHUS KAk

4 3,[[601: Hu gaJice * * 0003HAYCHBI TCMBbI, U3YUCHHUEC KOTOPLIX NPOBOAUTCA B O3HAKOMUTCIBHOM IIJIAHC. Hez[aror
CaMOCTOSATCIIBHO OIIPEACIIACT 00BeM Hn3y4acMoOro Marcpuajia.



TCOPCTUYCCKOI'O CPpCAHCIO 3HAYCHHA BCIWYHHBI. MaremaThu4eckoe OXXHAaHUE U
AUCIICPCHUA cnyqaﬁﬂoﬁ BCJIMYHUHBI «YHUCJIO YCIICXOB B CCPHUU HWCHBITAaHUU BCpHYﬂHH)).

ITonsarue o 3aKOHE OOJBIIMX YHCEI. HBMGpGHI/IG BGpOSITHOCTCﬁ C IIOMOIIBIO
yacToT. PoJIb ¥ 3HAaUeHUe 3aKOHA OOJIBIITNX YKCET B npuponac u O6HI€CTB€.

[NIAHUPYEMBIE INIPE/IMETHBIE PE3VJIBTATBI OCBOEHHMA
®EJIEPAJILHOM PABOYEM ITPOT'PAMMEBI KYPCA «BEPOSITHOCTbD U
CTATUCTUKA» (IIO TOJAM OBYUEHUA)

IIpenmMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «BepoATHOCTh U CTaTUCTHKA» B 7—
9 Kkmaccax XapaKkTepHU3yHOTCS CIEAYIOIUMUA YMEHUSMHU.

7 KJIACC

Uutate wuHOpMaIMIO, TPEACTABICHHYIO B TaOiMIlaX, Ha Jguarpammax;
MPEACTABIATh JIaHHBIE B BHUIE TAOMWIl, CTPOWUTH JUArPaMMBI (CTOJOMKOBBIC
(cTosiOuaThie) U KPYyroBbI€) IO MAaCCHMBAM 3HAYEHUM (C MUCMOJb30BAHUEM 3PUTEIHHOMN
HarJISHOCTH U/WIK BepOaJbHON OTIOPHI).

OnucelBaTh W HUHTEPIPETHPOBATH  PEANbHBIE  YHUCJIOBBIE  JAaHHBIE,
Mpe/ICTaBJIICHHbIC B TAOJIMIIAX, HA AUarpamMMax, rpadukax.

OpueHTUpOBAaThCS B TMOHATHUSIX W OMNEPUPOBATH UMU Ha 0a30BOM YpOBHE:
cpennee apupMeTuyecKoe, MearaHa, HauOoJbIllee U HaMMEHbIIIee 3HAUCHUS, pa3Max.

NmeTs mnpencraBieHUE O CIydyalHOM W3MEHYMBOCTM Ha MPUMEPAX IIEH,
(U3UYECKUX BEIWYWH, AHTPOIIOMETPUYCCKUX JaHHBIX; WMETh IIPEICTaBICHHUE O
CTaTUCTUYECKON YCTOWYNBOCTH.

8 KJIACC

W3Bnekatb u mnpeoOpa3oBbIBaTh HHPOpPMAIUIO, NPEICTABICHHYIO B BHUJE
Tabiul, auarpamm, rpauKoB; MPEACTABIATh JaHHbIE B BUJE TaOJML, JUarpamm,
rpaduKoB.

OnuceIBaTh MOCIIE COBMECTHOIO aHAIN3a JAHHBIE C TOMOIIBI CTATUCTUYECKUX
MOoKa3aTelield: CpeJHUX 3HAYEHWHA MU Mep pacceuBaHus (pa3Mmax, AHCIEepCUs H
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOTHl YUCIOBBIX 3HAYEHUH U YaCTOTHI COOBITHIA, B TOM YHCJIE TIO
pe3ynbTaTaM HM3MEpeHWH W HaOMIOACHWN (C HWCIONB30BAaHUEM 3PHUTEIBLHOMN
HarJISHOCTH W/WIK BepOaJbHON OTIOPHI).

HaxoauTs BepoOATHOCTH CllydallHbIX COOBITHUI B OIBITAaX, 3Has BEPOSTHOCTU
AJIIEMEHTapHbIX COOBITUM, B TOM UHCIE€ B ONbITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH (C KCIIOJIb30BAHUEM 3PUTENBHON HATJIJHOCTU W/WIH
BepOaJbHOM OTIOPHI).

Nmete mnpencraBieHue O TIpa@UUECKUX MOJENSIX: JEpPEeBO CIy4yallHOro
AKCIIEPUMEHTA, JUarpaMMbl DWIepa, YUCI0Bast psAMast.

OnepupoBaTh MOHATUAMH Ha 0A30BOM YpPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBINIOJIHATH ONEpPalUy HAaJl MHOKECTBAMU: 00bEIMHEHNUE, [TIEPECECUEHHE, TOIIOTHEHUE;
MEPEUMCIIATh  3JEMEHThl MHOXKECTB; NPUMEHSTh CBOMCTBAa MHOXKECTB (C



MCII0JIb30BAaHUEM BU3yaJIbHOM OTIOPHI).

Nmeth mpencraBieHue o rpauueckoM MPE/ICTaBIEHUE MHOXKECTB M CBA3EH
MEK]ly HUMH JJIsI OMCAHUs NPOLIECCOB U SBJICHUM, B TOM YKCIIE€ MPH PEIICHUH 33/1a4
U3 JIPYyTUX Y4EOHBIX IPEIMETOB U KYPCOB.

9 KVIACC

W3Bnekats 1 npeodpa3oBbIBaTh HHPOPMALUIO, IPEACTABICHHYIO B Pa3IMUHbIX
MCTOYHUKAX B BUIE TaOJIML, Juarpamm, rpaukoB; MpPEACTaBIATh JAHHBIE B BUJE
TabauIl, Tuarpamm, rpauKoB.

Pemarp mpocreiimme 3agaud OpraHU30BaHHBIM I1€pEeOOPOM BapHAHTOB, a
TaK)Xe C UCIOJIb30BAHNEM KOMOMHATOPHBIX MPABHII U METO/IOB.

Nmetp mpencraBiieHHe OO0 ONUCATENbHBIX XapaKTEPUCTUKAX MJii MacCHUBOB
YUCJIOBBIX TAHHBIX, B TOM YHUCJIE CPETHUE 3HAYCHHS U MEPBI PACCEUBAHMS.

HaxoauTh 4acTOThl 3HAYEHUH W YaCTOTHI COOBITHS, B TOM YHUCIE TMOJb3YAChH
pe3ynbTaTaMu NPOBEAEHHBIX U3MEPEHUN U HAOMIOAEHUH (C OMOpOil Ha CIIPABOYHYIO
nH(popMaIuIo).

HaxoauTbs BepoATHOCTH CiydyallHBIX COOBITHI B HM3YYEHHBIX OINbITaX, B TOM
qyclie B OMNbITaX C PAaBHOBO3MOXXHBIMHU D3JIEMEHTAPHBIMH COOBITHUSIMH, B CEpUSX
WCTIBITAHHUM 10 TIEPBOTO YCIIEXA, B CEPUSIX UCIIBITAHUN bepHysum.

NMeTp 1mpeAcTaBIEHHE O CIyYalHOM BEIMYMHE W O pPacHpeleiacHUuU
BEPOSITHOCTEM.

HNMmeTp mnpencTaBieHHE O 3aKOHE OONBIIMX YHCEN KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHON HM3MEHUMBOCTH M O POJIM 3aKOHA OOJIbLIMX 4YHCET B
MIPUPOJIE U OOIIIECTRE.



TEMATUYECKOE INTAHUPOBAHUE

Temarnueckoe MIaHUPOBAHUWE U KOJIMYECTBE 4YacOB, OTBOAMMBIX HAa OCBOCHME Ka)KJOW TE€Mbl Y4eOHOTo NpeameTa
«MaremaTuka» QenepanbHON aJalTHPOBAHHON OCHOBHOW 00pa3oBaTENIbHOM IMPOrpaMMbl OCHOBHOI'O 00IEro oOpa3zoBaHUs
oOyyaromuxcst ¢ 3aJepKKOM ICUXUYECKOTO Pa3BUTHS, B IEJIOM COBMAJAIOT C COOTBETCTBYIOUIMM pa3/eioM (enepasibHOi
paboueil mporpaMMbl yueOHOro npeamera «MaremaTtuka» 00pa30BaTeIbHONW MPOrpaMMbl OCHOBHOIO OOIIEro 0O0pa30BaHUS.
[Tpu sTom Opranusanus BopaBe caMa BHOCUTb U3MEHEHMsI B COAEpPKAHUE U pacHpe]esieHne yueOHOro Matepuana 1o rojaam
oOyueHHusi, B TMOCJIEIOBATEIbHOCTh M3yYEHUS TEM U KOJIMYECTBO YAaCOB HAa OCBOCHHE KaXJIOM TEMbl, OIpeAeiICHUE
OpraHu3aoHHbIX (opM 00ydeHus u T.i. OO0CHOBAaHHOCTD JAHHBIX U3MEHEHHUH OTPEENIIeTCS BEIOpAaHHBIM 00pa30BaTEIbHON
opraam3anueit Y MK, nHauBuyansHbIMU ICUXOPU3NIECKUMU OCOOEHHOCTSAMU KOHKpETHBIX oOydaromuxcs ¢ 3I1P, crenensio
YCBOCHHOCTH HMMH Yy4€OHBIX TEM, PEKOMEHIAIUSMHU MO OTOOpYy W ajanTaluu Y4eOHOro Marepuala 1o MaTeMaTHKe,
IIpEACTAaBICHHBIMY B [ 0siCHUTENIBHOM 3anKCKe.

5 kaacc (ue menee 170 u)

HazBanue
pasaesa (TemMbl)
Kypca (4ucj10

OcHoBHOE co/iep:KkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00y4YAKIIHNXCH

(43 u)

Apudmerndeckne JEHCTBHSI C HATypaJIbHBIMU YHCIIAMHU.
CpolicTBa HyJIsI IIPU CIOXKEHUM M -yMHOXXEHHH, CBOMCTBA
eAuHuIbpl  pu  yMHOXeHuu.  [lepemecturenbHOe U
COUETATEeJIbHOE  CBOMCTBA  CJIOXKEHUS WM yYMHOXCHMS,
*pacIpeeUTENILHOE CBOWCTBO YMHOMKEHHS * 4,

4acoB)
HartypajbHble HlecsatuuHas cuctema cuuclieHus. Pan HaTypanbHbIX uucen. UMTaTh, 3anMCchbIBATH, CPABHUBATH HATypalbHbIC YHCIA;
umciaa. leiicrBust ¢ |Hatypanbnbeiit psa. Yucno 0. HartypanbHble 4Yncia Hay4acTBOBATH B 00CY:KI€HMH CHOCOOOB YIOPSAOYMBAHUS
HATYPaJbHBIMH KOOP-JIMHATHOM IPSIMOH. CpaBHenue, OKPYTJICHHUE UK CEJI.
qHCcIAMUA HATYpaIbHBIX YHCEL. MN300paxkaTh, KOOPAMHATHYIO MPAMYIO, OTMeYaThb 4KCIa

TOYKaMH Ha KOOPJAMHATHOM IpSMOM, HAXOAUTh KOOPIAUHATHI
TOYKH.

HccnenoBarh cBoiicTBa HaTypajbHOTO psiaa, uucen 0 u 1 npu
CIIOKCHUM U YMHOXXCHHM.

Hcnosib30BaTh MPaBHJIO OKPYIJICHHs] HATYPAIBHBIX YUCEN MPH
HE00XO0IMMOCTH € OIOPOil Ha aJITOPUTM MpaBUIIA.




*[lenuTenu W KpaTHblE™ 4yucla, pa3IoXKEHUE 4HClIa Ha
MHOuTenu. Jlenmenue ¢ ocrarkoM. IIpocTeie m cocraBHBIE
gucna. *[Ipu3naku nqenmumoctr Ha 2, 5, 10, 3, 9%

CreneHsb ¢ HaTypajabHBIM [T0KA3aTEIEM.

UYucnoBble BEIPAKEHHUS; IOPSAIOK ACHUCTBUN.

Perienue TekcTOBBIX 33/1a4 Ha Bce apudmMeTnueckue AencTBus,
Ha JIB)KEHUE U MOKYIIKH.

BbinoHATL apudMeTHYecKHe IeHCTBUSI C HATypalbHBIMU
YUCIaMH, BBIYHCJIAATH 3HAYEHUS YHUCJIOBBIX BBIPAKEHUH CO
CKOOKamu  0e3 CKOOOK.

3anuchIBaTh MPOU3BEACHUE B BUJE CTCIICHU, YUTATh CTEIICHHU,
HCNO0JIb30BATh TEPMHUHOJIOTHIO (OCHOBaHME, TOKa3aTelb),
BBIYUCIATh 3HAYEHUs] CTCICHEH TP HEOOXOIMMOCTH C
BH3YaJIbHON OMOPOH.

BoInoiHATL NPUKUAKY W OIEHKY 3HAYCHUH YHCIIOBBIX
BBIpQXKCHUI, Mpeajaratb U NMPUMEHATh NPUEMBI MPOBEPKHU
BBIYMCIICHHI.

Mcnonb30BaTh MpU  BBIUMCICHUSX IepeMeCcTHTeIbHOe |
coueTaTe/ibHOE  CBOMCTBA  CJOKEHMS] W YMHOXKEHHs,
*pacnpeeinTe/]bHOEe CBOICTBO YMHOKeHHUS *5 HOpMyITUPOBaThH
M TOPUMEHATH  TpaBWa  NPeodPa3oBaHMsl  YHUCJIOBBIX
BbIPasKEeHUIl HA OCHOBE CBOMCTB apu()MeTHYECKMX JIeiicTBUIl
NP He0OXOAUMOCTH C HANIPABJIAIOLIEH OMOIIBIO.
@opMyJIMpOBaTh oONpeAedeHusl JETUTeNlss MU KpaTHOro (c
OTIOPOI HA AITOPUTM TPAaBUIIA), HA3BIBATH JCIUTEIIN U KPATHBIC
YHClla;  PACHO3HABATBIPOCTHIE W COCTaBHbIE  YHCIA;
(opmympoBaTh U NPUMEHSITHIPU3HAKHU JICTUMOCTH Ha 2, 3,
5, 9, 10, (c omopoli Ha aNropuTM IMpaBHUiia); NMPUMEHSITh
QJITOPUTM  PA3JIOKCHHUST YHCJIa Ha TPOCThIE MHOXKHUTEIH;
HAXOAUTH OCTATKH OT JICJICHHS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTb WCTUHHBIE U JIOKHBIE BBICKAa3bIBAaHUS O
HATYpaJIbHBIX YUCIIaX, IPUBOAUTH MPUMEPbI U KOHTPIPUMEDHI,
CTPOUTH BBICKA3bIBAHUS U OTPUIAHUA BBICKAa3bIBAHUU O
CBOMCTBaxX HaTYpaJIbHBIX YHCEI C OMOPOil Ha oOpasell.

PemiaTh TEKCTOBBIC 3a7aud  apUPMETHYCCKHM CIIOCOOOM,
HCIO0JIb30BATh 3aBHCMMOCTH MEXIY BEJIMYMHAMU (CKOPOCTH,
BpEMSsi, PACCTOSIHUE; II€Ha, KOJMYECTBO, CTOMMOCTh W JIp.) TpHU
HEOOXOAUMOCTH C KCIIOJIb30BaHUEM CIPaBOYHON HMH(OpMAIUM:
AHAJM3UPOBATH TEKCT 33/1a4l, NepedopMyJIUpPOBATh YCIOBUE,
H3BJIEKATH HEOOXOAUMBIE JTaHHBIE, YCTAHABJIMBATH
BaBUCUMOCTH MEXJy BEIUYMHAMU TIPU HEOOXOJUMOCTU C




HaIpaBJISIOILEH TOMOLIBIO.

MopaeaupoBaTh XOJ pEUICHUS 3aJadd C IIOMOIIBI0 PHUCYHKA,
CXEMBI, TaOJIHILIBI.

I[IpuBoauThL, pa3dupaTrh pa3jiUyHbIE pPEIIECHUS, 3alUCH
peleHni  TeKCTOBBIX  3ahad  (IpU  HEOOXOAUMOCTH €
HAIPaBJISAIOIIEH TOMOIIIBIO).

C nmomMombl0 Mearora OLEHWBATh IOJYYCHHBIH pe3ynbTart,
OCYLLEeCTBJIATh  CaMOKOHTpOJIb,  IpOBEpsis  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAUTb OIIMOKU.

*Pemrate 3aayM ¢ MOMOUIBIO mepedopa BcexX BO3MOXKHBIX
BAPUAHTOB *.

3HAKOMHUTBLCS C HCTOPHeEl pa3BUTHS apupMeTHKH.

Harasanas
reomerpus. Jilnanu
Ha MJIOCKOCTH

(12 )

Touka, npsimasi, oTpe3ok, jayd. Jlomanas. M3mepenue JUIMHBI
OTpe3Ka, METPUYECKHE E€AMHUIBI  U3MEPEHUs  JUIMHBIL.
OKpYXHOCTb U KpYT.

[IpakTuueckas pabora «IlocTpoeHue y3opa U3 OKpyKHOCTEIH.

VYron. IlpsMo#, ocCTpbli, Tynol U pPa3BEPHYTHIA YIJIBL.
N3mepenue yrios.

[TpakTuueckas pabora «IlocTpoeHue yriosy.

Pacno3HaBaTh Ha  uyepTekXax, pHCYHKaX, ONMCHIBATh,
MCIONb3Ysl TEPMUHOJIOTHIO,M  M300paxaTh C  IOMOIIBIO
YEpTEXKHBIX ~ MHCTPYMEHTOB  (IpU  HEOOXOAMMOCTH IO
BU3YaJIbHOW OIOpE): TOYKY, MNPSMYIO, OTpE30K, JIyd, Yrodi,
JIOMaHy10, OKPY>KHOCTb.

Pacno3HaBaTh, NPUBOAMTH INPHMepPbl OOBEKTOB pEATBLHOIO
MHUpa, UMEIMHX (HopMy H3ydeHHBIX (UTYp, OLEHHMBATH UX
ITMHENHHBIE pa3Mephl.

Hcnoab30BaTh JUHEHKY U TPAHCIIOPTUP KAK MHCTPYMEHTHI ISt
[OCTPOCHUS U U3MEpEHUsL: U3MepsATh JUTUHY
0TpE3Ka,BEIMYNHYYTIIa;CTPOMThOTPE30K3aIaHHOMUIMHBL,  YTOJI,
3aJ]aHHOM BEJIMYMHBI, OTKJIAABIBATB LIUPKYJIEM paBHbIE OTPE3KH,
CTPOMTDb OKPY>KHOCTb 33JJAHHOTO pajinyca.

MN300pakaTh KOHOUI'ypalud TE€OMETPUUYECKUX (Uryp Hus3
OTPE3KOB, OKPYXHOCTEW, KX 4YacTel Ha HEJIWHOBAaHHOW U
KjaeTyaToil Oymare; mpeajaraTb, ONHMCHIBATH U 00CYXKIATh
Croco0bl, aJIrOPUTMBbI IIOCTPOEHUS IIOCJIE€ COBMECTHOTO
aHaIn3a.

Pacno3HaBaTh M M300pakaTh HAa HEJIIMHOBAHHOW M KJIETYATOU
Oymare TpsMOH, OCTPBIA, TYNOH, pPa3BEPHYTHIA  YIIIBI,
CPABHUBATBH YIJIbL.




Bb1uMcasTh JJIMHBI OTPE3KOB, TOMAHBIX.

[MonnMaTh W HMCHOJB30BATH MNPH PelIeHUH  3aJad4
3aBHCMMOCTH MEXIY €IMHHUIIAMU METPUYECKOW CHCTEMBI MeEp;
3HAKOMHTBCS C HCMETPUYCCKHUMH CHCTEMaMU MeEp; BbIPAKATh
TUIMHY B PA3IMYHBIX €IUHUIIAX U3MEPEHUS IIPU HEOOXOANUMOCTH
C OIOpOH Ha CIIPABOYHYIO0 HH(OPMAIIHIO.

HccnenoBath GUrypsl U KOHPUTYpallUy, UCTIONB3Yys UGPOBHIE

peCypCHlI.

OO0LIKHOBEHHEIE
npoou
(48 u)

Hpo6b. IlpaBunpHbie M HempaBuibHble Apodu. OCHOBHOE
cBOCTBO Apodu. CpaBHEHHE IPOOEii.

CrnoxeHre 1 BeIYMTaHHE OOBIKHOBEHHBIX JIpooOeil. CMmemanHas
npoOb. YMHOXEHHE U JelieHHe OOBIKHOBEHHBIX Jpo0eii;
B3aUMHO-O0paTHBIE JIPOOH.

Pemenne TekcToBBIX 3amad, cogepxamux Apoou. OCHOBHBIE
3aJ1a4ud Ha APOOH.

[Ipumenenue OyKB Ui 3aMHCU MaTEMAaTUYECKUX BBIPAKEHUHN U
MIPEAJIOKECHU .

MopaeaupoBate B Tpaduueckoi, mnpeaMeTHol Qopme, ¢
MOMOLIbI0 KOMIIBIOTEpA IIOHATHUS U CBOWCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JAPOOBIO.

UuTaTh W 3aNMCBIBATh, CPABHUBATh OOBIKHOBEHHBIE JIPOOH,
npeaiaratb U 00Cy:K1aTh CMOCOOBI YIIOPSIOYHBAHKS IPOOCH.
MN300pakaTh 0OBIKHOBEHHbIE JPOOU TOUKAMH HAa KOOPIMHATHOM
NpsIMOM;  MCHOJb30BAaTh  KOOPJAMHATHYIO  MPSAMYIO  JUIS
CpaBHEHHs JpoOeit.

@dopMyJIMpOBaTh, 3alIUCHIBATH € NMOMOIILI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOW JpoOM C OIOpOH Ha MpPaBUIIO;
HCMOJIb30BATH OCHOBHOE CBOMCTBO IpoOWM Ui *COKpaleHUs
npoOell M mpuBeAeHUs JIpoOM K HOBOMY 3HaMEHATello B
[IPOCTEHIINX CIydasx™.

IIpeacraBiasitb 10 oOpa3lycMeIlaHHY0 JpoOb B  BHUAE
HENPAaBWJIBHOM W  BBIAGNATH LEIYyKHD 4YacTh 4WciIa U3
HENpaBUIbHOM Apo0u.

BbINoJHATH apudMeTHYecKHe JAeCTBUS C OOBIKHOBCHHBIMU
NpoOsMU B MPOCTBIX  CIydasx; NPUMEHATh CBOICTBa
apru(METHUECKUX ACUCTBUH I palliOHAIH3AINH BEIYUCICHHA.
BbINOJHATL NPUKHAKY M OLEHKY pE3yJbTaTa BbIYMCICHMI;
npeaiaratb 1 NPMMeHATHh NPUEMBI IPOBEPKH BbIYUCIICHUH.
IIpoBoauTh HCCIEIOBAHUSA CBONCTB JpoOel, Omupasch Ha
YUCIIOBBIE OKCIEPUMEHThl (B TOM UHCIE€ C IIOMOIIbIO
KOMIThIOTEPA).

Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBAaHUS O ApOOSX,




NPUBOIUTH NPUMEPBI U KOHTPIPUMEPHI.

PemiaTh NpoCTEHIIMETEKCTOBBIC 3a/1a4H, COAECpIKaIe APOOHbBIE
MaHHbIC, W 33/1a4¥ Ha *HAXO0KJIEHWE YacTH IIeJIOTO U LIEeJIOro Mo
€ro 4acTH; BbISIBJATH UX CXOJCTBA U Pa3jinuus *.
MopenupoBaTh XOJ peIICHHs 33/Ja4yd C TIOMOIIBIO PHUCYHKA,
CXEMBI, TAOJIHIIEL.

[IpuBoauTH, pa3duparb, OLEHUBATH pPA3NIUYHBIC pEIICHUS,
BalMCH PEIICHUN TEKCTOBBIX 3a/Jad TMPU HEOOXOJUMOCTH C
HAIPABIISAIONIEH TOMOIIIBIO.

C noMombI0 MeAarora OUEHUBATH IOJYYCHHBIM pe3yJbTar,
OCYLECTBJISATHL  CaMOKOHTpOJIb,  MpOBepsis  OTBET  Ha
COOTBETCTBUE YCIIOBHIO, HAXOUTh ONIHOKH.

3HAKOMHTLCS € HCTOPHEi pa3BUTHs apUPMETHKU.

HarasaHast
reomeTpus.
MHOroyroJibHUKHU
(10 4.)

MHoroyroinpHuku.  YUeTbIpEXYroJIbHUK,  IPSMOYIOJIBHUK,
KBaJpar.

TpeyronbHUK.

[Inomanp U nepumeTp NPSAMOYTOJIbHUKA U MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX W3 INPAMOYIOJbHUKOB, €IUHULBI H3MEPEHHUS
momanu. Ilepumerp MHOroyrojapHuKa.

PacniozHaBaTth, H300pazkaTh C IOMOINBIO  YEPTEKHBIX
MHCTPYMEHTOB W OT pYKH, MOJCIHpPOBAaTh U3 Oymaru
MHOT'OYT'OJIbHUKH.

IIpuBoauTh, NMpUMepbl OOBEKTOB pPEATbHOTO MHpPA, UMEIOIINX
(opMy  MHOIOYrOJbHUKA,  HPAMOYTOJbHHUKA, KBajipara,
TPEYroJbHUKA, OLeHUBATh UX JIMHEHHBIE Pa3MEpBbI.

BbIuucaATh: [EpUMETp TPEYroJbHUKA, MPSIMOYIOJbHHKA,
MHOTOYIOJIbHUKA; IUIOIIAAb IMPSAMOYIOJbHHUKA, KBajapaTa (Ipu
HE0O0XO0IMMOCTH C ONOPOI Ha AITOPUTM Y4eOHBIX JIeHCTBUM).
N300paxkaTs OCTPOYT'OJIbHEBIE, HNPSAMOYTOJIBHEIE 51
TYIOYTOJIbHbBIE TPEYT OJIbHUKH.

CTpouTh Ha KieTyaToil Oymare KBaapaT W HPSIMOYTOJBHHK C
3aJaHHBIMM JUIMHAMH CTOPOH.

HccienoBarb CBOMCTBA IIPAMOYIOJIBHUKA, KBajgpara IIyTEM
OKCHEpUMEHTa, HaOJIOAEHUs, W3MEPEHUs, MOJCIUPOBaHMS;
CpPaBHUBATh CBOWCTBA KBaJApaTa U NPSIMOYIOJIbHHUKA.
Pacno3HaBaTh UCTHHHBIE U JIOXKHBIE BBICKa3blBaHUS O
MHOTOYTI'OJIbHUKAX, IPUBOJAUTH NPUMePbI U KOHTPIIPUMEPHI.
HccaenoBaTh 3aBUCMMOCTD IIOLIA/IM KBaJpaTa OT JJIMHBI €T
CTOPOHBIL.




M cnosib30BaTh CBOMCTBA KBAJPATHOM CETKH JJIsl MMOCTPOCHHUS
¢uryp;  pa3déuBaTh  OPSAMOYIOJIBHHK  Ha  KBaJpaThl,
TPEYrOJbHUKH; COCTABJATHL (QUTYPHl M3 KBaJApaToB U
MPSMOYTOJIBHUKOB U HAXOJUTh UX IJIOUIA]Ib, pa30UBaTh (PUTypHI
Ha MPSMOYTOJIBHUKU U KBaJIpaThl U HAXOAUTh MX IUIOMIAAE (IIPH
HEO0OXOAMMOCTH C HAINPABJISIONICH TOMOIIIBIO).

Beipa:xkaTh BeIMUYMHY IUIOLAAM B PA3JIMYHBIX €IUHMIAX
M3MEPEHUS] METPUYECKOW CUCTEMBI MeEp, HMCHO0JIb30BaTh
3aBHCHUMOCTH MEXIY METPUUYECKUMHU E€AMHULAMU H3MEpPEHUs
[ioniad MpU HEOOXOAMMOCTH C ONOpPOM Ha CIPaBOYHYIO
nHpOopMaIuio.

3HAKOMHMTBCS C MpUMepaMH NpPUMEHEHUsl IUIOIIAJU U
repuMeTpa B MPAKTUYECKUX cuTyalusx. Pemars 3agaum u3
peasibHOM KU3HU, IPU HEOOXOAMMOCTH C OIOPOM Ha AJIrOPUTM
[paBuia, 00CyKIaTh pa3jJM4YHbIe CIIOCO0bI pELICHU 3a/1a4.

JlecaTuaHbIE
npoou
(38 u)

Hecsituunas 3amuck apobeii. CpaBHEHHE JECATHYHBIX APOOCH.

JleiicTBHsI ¢ TeCATUIHBIMU Apo0siMu. OKpyTIeHUE TeCATUIHBIX
Ipo0ei.

Pemenne TekcTOBBIX 3amad, copepxamux apoow. OCHOBHEIC
3a/1a4d Ha ApoOH.

IIpencraBisiThb JECATHUYHYIO Jpo0b B BUAE OOBIKHOBEHHOM,
YUMTATh M 3aNHCHIBATb, CPaBHUBATH JECATUYHBIC IpOOH,
npeaaratb M 00CyX&JaThb  CHOCOObI  YIOPSAIOYUBAHUS
MEeCATUYHBIX JTPOoOeH.

MN300paxkaTh AecaTUYHbIE ApOOM TOYKAMH Ha KOOPIMHATHOMN
[PSMOM.

BbISIBJASITH CXOACTBA M PA3JIUYMs TPaBUI apUPMETUUECKUX
MEHCTBUI ¢ HATYPATbHBIMHA YHCIIAMH U JICCATUIHBIMU JPOOSMHU,
[10CJIE COBMECTHOI'O aHAJIN3a.

BoInoJHATL apudMeTHyecKkue JCUCTBHS C JCCITHYHBIMH
MPOOsIMU; BBINOJHATHL MNPUKHIKY H OLEHKY pe3ylbrara
BBIYMCIICHHI.

I[IpuMeHATH CBOMCTBA apUPMETHUYCCKUX JCUCTBUU  JJIs
parMoHAIM3aIMN BHIYUCIICHHM.

[IpuMeHSITH NPABUIO OKPYIJIEHUS] JCCITHUHBIX JIpoOeH, mpu
HEO0OXOAMMOCTH C BU3yaJIbHOM OMIOPOH.

[IpoBoauTH WHcCCAEAOBAHUSA CBOICTB JECATHYHBIX JIpoOeH,
OMUPasiICh HAa YHCJIOBBIE DJKCIEPUMEHTHI (B TOM YHCIE C




[IOMOILBIO KOMITBIOTEPA).

Pacnio3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBAaHUS O ApOOSX,
NPUBOAMTL  NPHUMEpPbl U KOHTPIPUMEPHI,  CTPOHUTH
BbICKA3BIBAHUSA U OTPULIAHUS BBICKa3bIBAaHUM.

PemiaTh npocTeiineTeKcToBbIe 3a/1a4, coJlepKallue JpoOHbIe
NAHHbIE, ¥ Ha *HAXOXIEHUE YaCTU LEJIOro M IEJIOro IO €ro
YacTU *; BBIABJISITh MX CXOACTBA M Pa3JIM4usl.

MopaeaupoBaTh X0 pEUICHUS 3aJadd C IIOMOIIbI0 PHUCYHKAQ,
cxeMbl, Tabnuubl. Pa3dupaTs pa3nuyHble peIIeHUus, 3amucu
PELICHUI TEKCTOBBIX 3a/1a4.

OnepupoBaTh APOOHBIMU YHCIAMU B PEATbHBIX >KU3HEHHBIX

CUTyalluiIX.
C NnNoOMOIIIBI0 Ieaarora OLHCHHUBATDH HOHy‘leHHHﬁ pe3yibTar,
OCYHICCTBJIATH CaMOKOHTPOJIb, IIpOBEPsA OTBET Ha

COOTBETCTBHUE YCIOBUIO, HAXOAUTH OIINOKH.
3HAKOMHUTBLCS ¢ HCTOPHEH pa3BUTHA apU(DMETHKU

Harasanas
reoMeTpus.
Tesna u purypnt
B IIPOCTPAHCTBE
(9 4)

*Muororpanauku. M3o0pakeHne MHOTOrpaHHUKOB. Mopenu
MIPOCTPAHCTBEHHBIX TEJI.

[IpsmoyronbHBI napamienenunen, kyo. Pa3séprku kyba u
napajuleJenuneaa.
O0BEM KybOa, MPSIMOYTOIBHOTO Mapajuieenumneaa’™.

Pacno3HaBaTh Ha 4YepTe:KaX, PHUCYHKAX, B OKPY:KaloleM
MHpe IPSIMOYTOJIbHBIA Mapaiienenunes, Ky0, MHOTOIpPaHHUKH,
ONHUCHIBATb, HMCHOJB3YS  TEPMHHOJIOTHIO, OLEHUBATH
ITMHEHHBIE Pa3MeEpHl.

I[IpuBoANTH NMpUMepPbl 0OBEKTOB PEATTLHOTO MHUPA, UMEIOIIUX
(opMy MHOTOTpaHHHUKA, HPSIMOYTOJBHOTO Mapauleienuresa,
KyOa.

MN3006paxkaTs Ky0 Ha KIeT4aToi Oymare.

HccaexoBarb CBONCTBA KyOa, IIPSIMOYT'OJIBHOTO
napaJulelienuneaa, MHOTOIPAaHHUKOB, HUCIIONB3YS MOJENU IpH
HEOOXOAMMOCTH C HAIIPABJIAIOUIECH TTOMOIIBIO.

Pacno3naBath  pa3BEPTKM Kyba W mapauiesenuesa.
MoaeaupoBaTh Ky0 W mapajuienenune] u3 OyMard U MpOYuX
MaTepuaioB, IO 00pasIy.

HaxonuTh u3MEpeHUs, BBIYMCIATH IUIONMAIb IOBEPXHOCTH;
00bEM Ky0a, MPSAMOYTOJILHOTO IMapajuieieuIeia ¢ OMopor Ha
QITOPUTM Y4eOHBIX JCHCTBUH; MCCJIEA0BATh 3aBHCHMOCTH




00BEMa Ky0a OT JUIMHEI ero pedpa.

HabawaaTh W NPOBOAUTH AHAJOTHH MEXKAY MOHITHIMH
TUIOIIAAN U 00bEMA, TIEpUMETPA U TUIOIIAIU TOBEPXHOCTH.
Pacnio3HaBaTh HMCTUHHBICUIIOKHBICBBICKA3bIBAHUSIO
MHOTOIpaHHUKAX, NPUBOAUTH NPHUMEPbI U KOHTPIPUMEPHI.
PemaTh 3a1a4u U3 peaabHON KU3HU.

IMoBTOpEHUE
M 00001IeHHEe
(10 u.)

[ToBTOpEeHUE OCHOBHBIX TOHSATHH M METOAOB Kypca 5 Kiacca,
0000111eHNE 3HAHUHA.

BbIunciasaTh 3HaYCHUsI BBIPAXEHUH, COIEpKaINX HATypalbHbIE
4Kclia, OOBIKHOBEHHBIE U JIECATUYHBIC JIPOOH, BBHIMOIHATH
npeoOpa3oBaHus YHCEN MPU HEOOXOAMMOCTH C HAIPABISIONICH
MOMOIIIBIO.

BbiOupaTrs  cnmocod  cpaBHEHMS — 4uceln,
NPUMEHATh CBOIiCcTBA  apU(PMETHUECKUX
parMoHAIM3aIMN BHIYUCIICHH.
OcyumiecTBISITh CAMOKOHTPOJIb BBINIOJIHSAEMBIX JCHCTBUNA U
CaMOIIPOBEPKY pE3yJIbTaTa BHIYMCICHHIA.

Pemat, mnpocreiiluMe 3aga4Yd U3 PEAJIbHOM  KU3HH,
NMPUMEHAThL MaTeMaTHYeCKue 3HAHUSA /IS pelIeHus 3a7a4 U3
PYTUX Y4eOHBIX MIPEIMETOB.

Pemate nmpocreiimime  3aaa4u
CPABHUBATH  CHOCOOBI  pELICHUS
PalMOHAJIBHBIN C10CO0.

BBIYHCIICHHI,
NEUCTBUN IS

pPa3HbIMU
3a7a4H,

crnocodamu,
BbLIOMPATH

6 xinacc (ue menee 170 u)

Ha3panmue
pa3naena (TemMbl)
Kypca (4ucio
4acoB)

OcHoOBHOe coiep:KaHue

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4YAKIIHNXCH

HarypaabHbie
yucia
(30 )

ApI/I(bMeTI/I‘leCKI/Ie HeﬁCTBHH C MHOI'O3HAYHBIMH
HaTypaJbHBIMU YHUCJIaMH. YucaoBbie BBIPpAXXCHUSA, TOPAOOK
HeﬁCTBHﬁ, HCIIOJIb30BaHHE CKOOOK. OprrJ'IeHI/IC HaTypaJIbHBIX

BbInoaHsaTh apH(l)METI/I‘IECKI/Ie HEﬁCTBHﬂ C MHOI'O3HA4YHBIMH
HaTypaJbHbBIMU 4YHUCJIaMM, HAXOAUTH 3HAYECHUSA YHCJIOBBIX
BLIpa)KeHI/Iﬁ €O CKOOKaMu H 0e3 CKO6OK; BbBIYUC/IATDH 3HAYCHUSA




qrced.
Jlenurenu U KpaTHBIC YnCia; *HAUOONBINHMA OOIINUN JCIIUTENb
Y HauMeEHbIIIee 001Iee KpaTHoe *.

Paznoxxenne umucia Ha MpPOCTble MHOXKUTENW. JlenuMmocThb
CYMMBI U Npou3BezieHus. [leieHne ¢ ocTaTKoM.
Penienune TekcToBBIX 3a1au.

BBIPAXCHU, COAEPIKALLUX CTEIIECHU.

BbINOJHATL NPUKUAKY W OLEHKY 3HAueHUN YHMCIOBBIX
BBIPA)KCHUH, IPUMEHATH NPHEMBI IPOBEPKH PE3yJIbTaTa.
Hcnonb3oBath Mpu  BBIYUCICHUAX IepeMeCcTHTeIbHOe U
coYeTraTeJbHOEC CBOMCTBA CJIOKCHHMA M  YMHOKCHHS,
*pacnpeaeJuTe/]bHOEe CBOWCTBO YMHOKEHHS OTHOCHUTEIbHO
CJIOKeHH s *, cBOMCTBA aprupMeTHYeCKHUX JeHCTBHUI.
HccnenoBarb  4yuCIOBbIE  3aKOHOMEPHOCTH,  IPOBOJAUTH
YHCJIOBBIE DKCIIEPUMEHTBI.

®opmyaHpoBaTh ONpeldeJieHUusl JCIUTeNss W KpaTHOro,
HauOoOJIbIIEro OOLIero JeNuTeNls W HAaUMEHBLIEro OOLIero
KpaTHOr0, MPOCTOTO M COCTaBHOTO YHUCEI; MUCIIOJNb30BaTh 3TU
HOHATUS NPU pEIIeHUH 3a]1a4 (IIpU HEOOXOJUMOCTH € OIOPOH Ha
QJITOPUTM IPaBUJIIA).

IIpuMeHATh aJrOPUTMBI BBIYMCICHHUS HauOOJBIIEro OOLIEero
JenuTeNnsT W HauMMEHBIIEro OOMIero KpaTHOTO MABYX YHCel,
AJITOPUTM Pa3JIOKEHUS YKMCIIAa HA IPOCTHIE MHOXKHUTEIN.
HccaenoBarb cBOMCTBA JEIMMOCTH CYMMBI W IIPOM3BEICHUS
YHCEJI C ONTOPOM Ha BOIIPOCHBIMN IIJIaH.

I[IpuBoauThL mNpHMepbI 4YMCET C 3aJaHHBIMH CBOWCTBAMHU,
PAcno3HaBaTh BepPHbIe M HEBEPHbIC YTBEP)KIEHUSA O
CBOMCTBaxX 4MCEJ, ONPOBEPraTb HEBEPHbIC YTBEP)KIEHUS C
IIOMOUIbIO0 KOHTPIIPUMEPOB.

KoncTrpyupoBars  MaTeMaTH4yecKHe  NpeAJIOKeHUSI  C
HOMOILBIO CBSI30K «U», «UJIM», KECIH. .., TO...» 110 00pa3Ly.
Pemath TekcTOBBIE 3a/1a4M, BKIIOYAIOIINE MTOHATUS JEITUMOCTH,
apu(MeTHYECKUM CII0COO0M, HCIOJIb30BaTh Mepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOIPOCHBIN ILIAH.
MopenaupoBarb X0 pEIICHHs 3aJa4d C MOMOIIBI0 PHUCYHKA,
CXEMBI, TaOJIUIIBL.

[IpuBoauTh, pa3zdbupaTh, OLEHUBATH Pa3JUYHbIe pelIeHHUs,
3allMCH  pellleHUHi TeKCTOBBIX 3aJa4 C HalpaBisIoLIeH
IIOMOUIBIO.

Kputudecku oneHuBaTh NMOJy4YeHHBIH pe3yabTaT, HAXOAUTH




OIIMOKH, OCYHIECTBJATH CAMOKOHTPO.Ib, NMPOBEPSisi OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasanas
reoMeTpusi.
IIpsimble HA
IJIOCKOCTH
(7 9)

*[lepnennukynspuele npsimeie. [lapamnensHbie npsmbie *.

Paccrosinue Mexay IOByMsl TOYKaMH, OT TOYKH IO MPSMOIA,
JUTMHA TTYTH Ha KBaJPATHOM CETKE.
*[Ipumepbl MPSAMBIX B IPOCTPAHCTBE *.

PacnozHaBaTh Ha uepTekKax, PUCYHKAaxX Cllydad B3alMHOIO
PacIoI0KEHUS IBYX MPSMBIX.

HN3o0paxkar, ¢ MNOMOMBI0 YepPTEKHBIX HMHCTPYMEHTOB
KjaeTyatoil Oymare JBe Iepecekarolecs MpsMble, JBeE
HapaJuIebHbIE IPSMBIE, CTPOUTH IPIMYIO, IEPIEHANKYIIPHYIO
JTAHHOM.

IIpuBoauTs NpUMepbI apaJuIeIbHOCTH u
NEPIEHIUKYJIIPHOCTH IPSIMBIX B IIPOCTPAHCTBE.

PacnosHaBaTh B MHOIOYTOJbHUKAaX NEPHEHAMKYJSPHBIE H
napajulejbHple  cTOpoHbl. M300paskaTh MHOTIOYTOJIBHHKH C
napaiebHbIMU, MIEPIICHINKYIISIPHBIMUA CTOPOHAMH 110 00pas3iLy.
Haxoputh paccrosiHue Mexay IByMs TOYKaMH, OT TOYKH N0
IpsAMOM, JUIMHY IIyTM Ha KBaJpaTHOM CETKE, B TOM 4YHCIIE
UCTIONB3YS LIU(PPOBBIE PECYPCHI.

Apoou
(32 v)

OObIKHOBEHHass ~ JpoOb, OCHOBHOE€  CBOWCTBO  Jpo0H,
cokpaieHue npooeii. CpaBHEHHE U YIOPSI0YHMBaHUE APOOCH.
JlecsiTuHbIe IPOOH U METPHYECKask CUCTEMa Mep.

Apudmerndeckne  AecTBHS ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU IPOOSIMHU.

Otnomienue. [lenenne B JaHHOM OTHOIICHWH. *Macmral®,
IPOMOPIIHSI.

[Tonsarue mpouenta. Brruucnenue mporeHTa OT BEIWYUHBI U
BEJIMUMHBI 110 €€ MPOLICHTY.

Penienne TekcTOBBIX 33a7a4, COAEPIKALIMX IPOOH U MPOLIEHTHI.
[IpakTuyeckast pabora «OTHOLICHUE AITUHBI OKPYXHOCTH K €€
JUAMETPY».

CpaBHMBATh U YNOPSIA0YMBATH JpOOH, BHIOHPATH CHOCOD
CpaBHECHHSI IPOOCH.

IIpencraBisiTh JECATUYHBIE IpOOM B BUJE OOBIKHOBEHHBIX
npoOeil 1 OOBIKHOBEHHBIC B BHJIC JCCATUYHBIX, UCIOJB30BATH
IKBHBAJIEHTHbIE TMpPeICTABJEHUs] IPOOHBIX 4YHCENl MpH HX
CpPaBHEHUHU, TIPU BBIYUCICHUSIX (NIPU HEOOXOAUMOCTH C
HAIPABIISIONIEH TOMOIIIBIO).

Hcnonab30BaTh JECATUYHBIE JpOOM TMPH MPeoOpa3OBaHUH
BEJIMYMH B METPUYECKOI CUCTEME MED.

BbInoaHATL apudMeTnyecKue JelcTBUA ¢ OOBIKHOBEHHBIMH
U IECATUYHBIMU JPOOSIMH.

BuruuciasaThb 3HAYCHUS BBIPAXKEHU, COZIepKAIIUX
OOBIKHOBEHHBIE =~ W JIECATHUYHbIE  JApoOU,  BBHINOJHATH
npeoOpa3zoBanusi Jipo0Oel, BBIOMPATH CNOCO0, NPHUMEHSATH
cBoiicTBa apu(pMETHUECKUX NEHCTBUI A1 paluoOHaIU3alUn
BBIYMCIICHH.




CocTaBJSITh OTHOLICHUS U MPONOPLMH, HAXOAUTH OTHOILECHUE
BEJIMYMH, JEJIUTh BEJIMUMHY B JJAHHOM OTHOIIIEHHUH.

HaxoauTh 3KCIEPUMEHTAJBHBIM IYTEM OTHOILECHUE JIJTUHBI
OKpy)KHOCTH K €€ auamerpy (mpu HEOOXOIUMOCTH C
HAIPAaBIISIONIEH TOMOIIBIO).

Haxonuthe MacmTal 1utaHa, KapThl U BBIYUCIATH PACCTOSHUS,
UCIOJIB3YS MacIiTad ¢ OMOPOii Ha ATOPUTM YU€OHBIX ACHCTBUIA.
OOBSICHATH, YTO TaKOE MPOLEHT, YINOTPEOIATH 000POTHI pPEeUH
CO CIIOBOM «IPOLEHT». BbIpaskaTb MPOLEHTH B ApoOIX U
IpoOu B MPOLIEHTAX, OTHOIICHUE JIBYX BEJIIMYHMH B MPOIICHTAX.
BbrumcasiTh NPOLIEHT OT YKUCIIA U YKCIO IO €r0 IPOLEHTY.
OxpyrasaTe 1poOM W TPOLEHTHI, HAXOAUTH MPUOIMKEHUS
YyHucel NMpPU HEOOXOIMMOCTH C HCHOJIB30BaHHWEM BH3YyaJbHOM
OTIOPBI.

Pemate 3agaum Ha YacTH, MPOLIEHTHI, NPONOPLHUH, HA
HaxoXJ1eHue ApoOu (IpOLEHTa) OT BETUYHUHBI U BETUYUHBI 110 €€
npobu (MpOLEeHTY), ApoOu (MPOIEHTa), KOTOPHIH COCTABIISIET
onlHa BenuuMHa oT Jjpyroi. IlpuBoamTh, pa3dupars,
OLCHUBATDH PA3JIMYHBIC PEIICHMS, 3aMCH PEIICHUH TEKCTOBBIX
3a[a4 Py HEOOXOIMMOCTH C HAIPABIIAIONIEH TOMOIIBIO.
HU3Baekarp uwHPpopMamMK0 W3 TAOOUI] W JHarpamm,
UHTEPIPETUPOBATH TaOJIMYHBIC JJaHHBbIE, OIpEEIATh
HauOoJIbIlIee ¥ HANMEHBIIIEE U3 MPECTABICHHBIX JaHHBIX.

Harasgnas

reoMeTpus.

Cummerpust
(6 9)

*OceBas cummertpus. LlenTpanbHas cuMMeTpusl.

[TocTpoenne cuMMeTpUIHBIX PUTYD.
CumMeTpus B MPOCTPAHCTBE™.

Pacno3naBaTh Ha uepTekax U M300paKEHUAX, H300pakKaTh OT
PYKH, CTPOUTH C TIOMOIIBI0 MHCTPYMEHTOB (pUTYpy (OTpPE3OK,
JOMaHyl0, TPEYrOJIbHUK, IPSAMOYTOJbHUK, OKPYKHOCTH),
CUMMETPUYHYIO JAHHOM OTHOCUTEIBHO NPSIMOM, TOYKH C
HaIPaBJIAIOLIEN TTOMOIIBIO.

Haxoauth npuMepbl CHMMETPUH BOKPYKAIOIIEM MUDE.
MogeaupoBare u3 Oymaru [Be (GUIYpbl, CHUMMETPUYHBIC
OTHOCUTENILHO INPSIMOM; KOHCTPYHMPOBATh TI'€OMETPUUYECKUE
KOH(UTIypaluu, UCIOJIb3ysl CBOUCTBO CUMMETPHH, B TOM YHCIIE
C TOMOUIbIO HHU(POBBIX PECYPCOB C ONOPOH Ha alrOpuTM




yueOHBIX IeHUCTBUH.

Beipakenus
¢ OykBamu
(6)

[Ipumenenne OyKB IS 3aITMCH MaTEMaTHICCKUX BBIPAKESHUHN U
npeIoKeHU. *ByKBEHHbIC  BBIDOKEHUS W YHCIIOBBIC
[IOACTAaHOBKI™.

BykBennbie paBEHCTRA, HaXO0XKIEHHE HEU3BECTHOIO
KoMIToHeHTa. DOpMyIIBI.

HUcnosab3oBaTh OYKBBI 111 0003HAYEHUS YHCEI, MPU 3aMHUCH
MaTEeMATHYECKUX  YTBEPXKACHHM, COCTABJISTH  OYKBCHHBIC
BBIPKEHMS 110 YCIOBHIO 33]1a4HU.

HccaenoBaTtb  HECIOXKHBIE  YUCIOBBIE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI AJISl UX 3aIHCH.

BbIuuciasaTh 4MCcIOBOE 3HAUYCHUE OYKBEHHOTO BBIPAKEHUS MPHU
3a/laHHBIX 3HAYCHHUSIX OYKB C OMOpPOM Ha aJITOPUTM Y4eOHBIX
JICHCTBHUH.

3anuceIBaTh ¢popmyJnr: nepumeTpa u IUIOIIA TN
NpSIMOYTOJIbHUKA, KBaJpaTa; JJIMHBI OKPYKHOCTH, IUIOIIAIN
KpYra; BbINOJIHSATH BHIYHCJIEHHUS 110 3TUM (HOpMyIIaM.
CocTaBiasTh (PopMyJibl, BHIPAKAIOIINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTH; TPOHM3BOJUTEIBHOCTb, BpeMs, O0BEM pPaOOTEHI;
BBITNIOJHATH BBIYUCIEHUS 110 3TUM (opMysiam.

HaxoauTh  HEW3BECTHBI  KOMIIOHCHT  apH(QMETHUECKOTO
IEUCTBUAL.

Harasanas
reoMeTpus.
Durypsi

Ha IJIOCKOCTH
(14 9)

YeTpIpEXyTroJIbHUK, pUMEpPHI YETBIPEXYTOJIbHUKOB.
[IpsimoyronpHUK, KBaapar: CBOWCTBa  CTOPOH,  YIJIOB,
IUaroHaJIEN.

I/ISMepeHI/Ie YTJIOB. Bupr TPECYTOJIbHUKOB.

[Mepumerp MHOroyrompHuka. [lnomane ¢urypsl. ®opmynsl
nepuMeTpa M IUIOIAAM TPSMOyroipHUKA. [lpubmmkénHoe
U3MEpEHNUE II0MAAN UTYD.

*[Ipaktuueckast padora «Ilnomans kpyray» *.

HN300paxkaTs, Ha HEIWHOBAHHOW U KIieT4aroil Oymare c
HCII0JIb30BaHUEM YePTEKHBIX WHCTPYMEHTOB
YeThIPEXYTOJIbHUKU c 3aJaHHBIMU CBOWCTBaMHM: c
napajiebHbIMU, MEPIEHANKYISIPHBIMU, PaBHBIMA CTOPOHAMH,
OpSAMBIMU  YIJIAaMH U JIp., PaBHOOEAPEHHBIN TpPEyroJbHUK.
IIpennarars u 00cyK1aTh €NIOCOOBI, ATTOPUTMBbI [IOCTPOSHUS.
HccaenoBarh,ucronb3ys HKCHEPUMEHT, HabmroeHue,
MOJICJIMPOBAaHUE, CBOMCTBA  IPSAMOYIOJbHUKA,  KBaJpara,
pa3buBaTh Ha TPEYTOJBHUKH C OIOPOIl HAa BOIIPOCHBIM IJIAH.
O0ocHOBBIBATH, ONPOBEPraTb C IOMOIIBIO KOHTPIPUMEPOB
YTBEPXKICHHUSI O TNPSMOYTOJIbHUKE, KBaJpare, Pacno3HaBaTh
BEPHBIC U HEBEPHBIC YTBEPKICHUSI.

H3mepATh U CTPOUTH C MOMOIIBIO TPAHCIIOPTUPA YIJIBL, B TOM
YHClIe B MHOTOYT'OJIbHUKE, CPABHMBATBH YIJIbI; PACIO3HABATH




OCTpBbI€, NIPSIMbIE, TYTIbIE, pa3BEPHYTHIE YIJIbI.

Pacno3naBars, n300paxarth OCTpPOYTOJIbHBIM,
PSIMOYTOJIbHBIN, TYHOYTOJIbHBIH, paBHOOEAPEHHBIIA,
PaBHOCTOPOHHHUM  TPEYroJIbHUKKA (IPU  HEOOXOTUMOCTH C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OMOPBI).

BbrunciasarTs HEPUMETP MHOT'OYT'OJIbHUKA, IUIOIIAb
MHOI'OYTOJIbHUKA pa30MeHHeM Ha MPSMOYTOJbHUKHU, Ha PaBHbIE
(GUrypel, HMCIONB30BaTh METPHUECKUE CIUHHIBI H3MEPEHHS
JUIMHBI ¥ IJIOLIA/IU C OTIOPOIl Ha aJlTOPUTM Y4eOHBIX EHCTBUH.
Hcnonb3oBath NpudIM:KEHHOE M3MepeHHe JUIMH U IJI0LaAeH
Ha Kier4yaroil Oymare, NpuOIMKEHHOE H3MEPEHHUE JUIMHBI
OKPY’KHOCTH, IIJIOLIAU KpyTa.

IHoaoxkuTeabHBIE H

]_[eJ'IBIe qucjia. >kl\/IO,I[y.]'H:' qucia, reoMCTpHUUICCKasa

I[IpuBoauTL NpHUMEPHI HUCIOIB30BAHUS B pPEATbHOU KU3ZHU

OTpHUIATeIbHbIE UHTEpIpeTanus MoayJis. YucaoBble MPOMEKYTKH *. MOJIOKUTEIBHBIX U OTPUIIATENIBHBIX YHCET.
ymciIa [loNOKHUTeNbHbE W  OTpUATENbHbIE uHcia. CpaBHEHHE HN3o006paxkars 1enbie yucia, TOJIOKUTENBHBIC M OTPULATEIILHBIC
(40 1) TIOTIOKUTENBHBIX U OTPHLATENBHBIX uncen. Apudmerndeckue| MCIa  TOIKaMh  Ha  9UCIOBOM  TPAMOM,  HCHOJIL30BATH
NEHCTBYSA C OJI0KHUTENLHBIMU ¥ OTPHIATEIbHBIMH YncIaMy, | ACTOBYIO HPAMYIO JULS CPaBHCHHS TUCCIL.
PelleHne TeKCTOBBIX 3a/1au. I[IpuMeHsITH NpaBWJIA CpPAaBHEHUS, YHNOPSAOYMBATDH IEJIbIe
9uclia; *HaX0AUTh MOYJb Yrcia ™,
®opMyJIHPOBATH NPABUJIA BEIYUCIICHUS C TOJIOKUTEIHHBIMU U
OTPHUIATEIIEHBIMUA YHCJIAMH, HAXOJMThb 3HAYEHHMS YHUCIIOBBIX
BBIpaXEHUI, CoJIeprKalInx JercTBUS
C TIOJIOKUTENFHBIMA W OTPHUIATEIbHBIMUA YUCIAMHU  TIPH
HEOOXOJMMOCTH C OMOPOI HA ANTOPUTM IpaBUIIA.
IIpuMeHATH CBOWMCTBA CIOXKEHUS W YMHOXEHHUS A
peoOpa3oBaHus CyMM U MTPOU3BEACHUN.
IIpencraBienue [IpsmoyronpHass cucteMa  KOOpPAMHAT HA  IJIOCKOCTHU.| QOOBSACHATH, M MJJIIOCTPUPOBATH MNOHATHE MPSIMOYTOJIbHON
AAHHBIX KoopannaTsl TOUKH Ha MIIOCKOCTH, a0CIiicca U OpIuHaTa. CUCTEMbl  KOOpAMHAT  HA  IUIOCKOCTH,  HCIOJb30BaTh
(6 4) Cron6uaThie ¥ KPyroBbIE THArPAMMEL. TEPMHUHOJIOTHIO; CTPOUTh HAa KOOPAMHATHOMW IJIOCKOCTH TOYKH U

[IpakTuueckas pabora «IlocTpoeHue quarpamm».
Pemienne  TEKCTOBBIX  3ajmay,  COJAEPXKAIIMX
Mpe/ICTaBICHHbIE B TA0NIHIIAX U HA JUarpammax.

JTaHHEBIE,

¢urypel o 3agaHHBIM KOOpAWHATaM, HAXOAMTb KOODPIUHATHI
TOYEK.
Yurath CTOJI0UYaThIE u KpyTOBbIE JMarpaMmsl;




HHTEPNPeTHUPOBATH JaHHBIE; CTPOUTH cTojbuaThie
JUarpaMMmel.

Hcnoab3oBath HHpOPMANNIO, NIPEACTABICHHYIO B TabIuIax,
Ha JIuMarpamMmax JUisi PelIeHUs] TEKCTOBBIX 3a/lady U 3a]ad u3
peaqbHOM JKU3HH.

Harasgnas
reoMeTpus.
Durypsi

B IPOCTPAHCTBE
(9 9)

*[IpssMOYTOIBHBIN Mapaiuienenumnes, Kyo, npu3Ma, TupaMmuia,
KOHyC, [mimuHap, 1map u  chepa.  M3o0paxenwue
IIPOCTPAHCTBEHHBIX ¢uryp. [Tpumepsr pa3BEPTOK
MHOTOTPaHHHUKOB, LIUJIMH/Ipa U KOHYCA.

[IpakTryeckas pabota «Co3znanune Moenei
POCTPAHCTBEHHBIX (DUTYDY.

[Tonatue oO0BEMA; eauHUIBI H3MEpeHHS 00bEMa. OO0BEM
PSIMOYTOJIBHOTO TIapajuIeyenuie/ia, Kyoa, popmMyiel 00béMa *,

Pacno3HaBarb Ha  uUepTexkax, PHUCYHKax, ONUCHIBATH
nupamMuy, Npu3My, HWIUHIP, KOHYC, IIap, H300paxKaTh UX OT
PYKH, MOAEJIHPOBATH U3 OyMaru, MiIacTHIINHA, IIPOBOJIOKHU U JIp.
¢ Harpasysitoeid momoiisio. [IpuBoaAMTHL NpUMepPbI 00BEKTOB
OKPY>KaroIIero MUpa, UMEIOIUX (OPMbI HA3BAHHBIX TEI.
Hcnonb3oBaTh TEPMHHOJIOTHIO: BEpIIMHA, peOpO, TpaHb,
OCHOBaHUE, BBICOTA, PAINYC U TUAMETP, pa3BEPTKA.

H3yuaTh, KUCIONB3Ysl IKCIICPUMEHT, HAOIIOJICHUE, U3MEPCHHE,
MOJICJIUPOBAHUE, B TOM YHCIIE KOMIBIOTEPHOE, U OMHUCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BHIABJISATH CXOJACTBA M PA3IHYHUA:
MEXy THUPaAMHUA0N U IPU3MON; MEXy UUIMHIPOM, KOHYCOM U
1apoM.

Pacno3naBath pa3BEéPTKU mNapajuienenunena, Kybda, MpHU3MBL,
nYMpaMuIbl, KOHyCa, [IWIKHPAa; KOHCTPYUPOBATH JIaHHbBIE Tella
U3 pa3BEPTOK, cCO3/aBaTh MX MOJEIHW C HaMpaBIsAIOIIEH
MTOMOIIIBIO.

Co3naBaTh MoOJeNU TPOCTPAHCTBEHHBIX (uryp (u3 Oymaru,
IIPOBOJIOKH, IJIACTUIIMHA U JIp.) C OLIOPOM Ha aJrOpUTM y4eOHBIX
IEUCTBUI.

HN3mepsaTs Ha MoJedsiX: UIMHBI pEOEpP MHOTOTPAHHUKOB,
JTUaMeTp Iapa.

Borunciasate mno  ¢opmyaam: 00bEM  TPSIMOYTOJBLHOTO
napajuiefienunena, Ky0a; HCIOJIb30BaTh €IWHUIBI HW3MEpPEHUs
00b€Ma; BBIYUCIATH OOBEMBI TEJ, COCTABJICHHBIX H3 KyOOB,
napasuleJIenue/oB; pemaTh 3a4a4u C peajbHbIMU JaHHBIMHU C
OIOPOH Ha CIPABOYHYIO WH(POPMAITHIO.

[MoBTOpEHUE,

[ToBTOpeHNE OCHOBHBIX TMOHSATHUH W METOJOB KypcoB 5 u 6

Bu1uuciasaThb 3HAYCHUS BBIPAXKEHHU, COZIepKAIIUX




00001IeHME,
cucTeMaTH3anus
(20 u)

KJIaCCOB, O606H.[€HI/I€ H CUCTCMaTHu3alusa 3HAHWH.

HaTypajbHbIE, LEJIble, MOJOXHUTEIbHbBIE M OTPULATEIbHBIC
qrcia, OOBIKHOBEHHBIE W JIECATHYHBIC JpOOW, BBINOIHATH
npeoOpa3oBaHus 4YMCeN U BBIPAKEHUU MPU HEOOXOAUMOCTH C
HaIIPaBJIAOIIEH TOMOILBIO.

BpiOupars  cmoco®  cpaBHEHUsSI  YHCE,  BBIYMCIICHUH,
NpUMEeHATh CBOWCTBA apU(PMETUYECKUX JEHCTBHUA /IS
pauMoOHAIN3aLUN BEIYMCIICHUM.

Pemars mpocreiiluMe 3agauyd U3 peajJbHOM  KW3HHU,
NPUMEHATh MaTeMaTHYeCKUe 3HAHUS Ul PEIICHUS 3a/1ay U3
JIPYTUX MPEIMETOB.

Pemats npocreiiiume 3a1a4u pasHbIMHU CIIOCOOAMU.
OcyuiecTBIsITH CAMOKOHTPOJIb BBINOJIHAEMBIX JIECHCTBUU H
CaMOIIPOBEPKY pe3ysibTaTa BBIUUCICHUN.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 'OJAM OBYYEHUS)

7 kaacc (e meree 102 u)

Ha3Banue
pa3aeina (TemMbl)
Kypca (4ucj10

OcHoBHOE€ coaepikanue

OcHoBHbIE BHIBI JIeITEJIbHOCTH oﬁyqammnxm

4acoB)
Yucna u [TonsiTHE paniOHaNBHOIO YHCIIA. CucremaTu3upoBaTh U obdoramars 3HAHUA 00
BBIYMCJICHHS. Apudmernyeckue AEHCTBUS C palMOHAJIbHBIMU YHCIIAMU. | OOBIKHOBEHHBIX U JIECTUYHBIX JPOOSX.
Panuonanbuble CpaBHeHue, ynopsA0UYMBaHUE PALIMOHATIBHBIX YHCEN. CpaBHHMBATBH M yNOPAJOYUBATH APOOM, IpeoOpa3oBbIBas MpU
yucaa CreneHsb ¢ HaTypaJabHBIM [TOKA3aTEIEM. HEOOXOMMOCTH  JECATUYHbIE JpoOW B  OOBIKHOBEHHBIE,
(254) Pemenne ocHOBHBIX 33a7ad Ha APOOH, MPOLEHTHI M3 PEATbHOM | OOBIKHOBEHHBIE B JECSATUYHBIC, B YAaCTHOCTH B OECKOHEUHYIO

IIPAKTUKH.

[Ipu3Haku  1€IMMOCTH,  Pa3JIOKEHHS
HaTypaJIbHBIX YHUCEIL.

PeanbHble 3aBUCUMOCTHU. [Ipssmas
IIPONOPLIMOHAIBHOCTH.

MHOXHUTEIN

JNECATHUUHYIO APOOB.

I[IpumeHsaTs  pa3HooOpa3Hble  CHOCOOBI M NPHUEMBI
BbIYUCJIEHUS 3HAYEHUH JPOOHBIX BbIPAKEHHM, COJIepIKaIINX
OOBIKHOBEHHBIC H  JCCATHYHBIC JpOoOW: 3aMEHATh IpH
HEOOXOJUMOCTH  JIECATUYHYIO  JpoOb  OOBIKHOBEHHOM U




OOBIKHOBEHHYIO JIECTUYHOM, IPUBOIUTH BRIpAXKCHUE K (opMme,
HauOosnee ynOOHOW s  BBIYMCIEHUH, MPeoOpa3OBHIBATh
IpOOHBIE BBIPQKEHHUS HA YMHOXCHHE W JEJICHUE JECSITUYHBIX
npo0eit K IeHCTBUAM C LENBIMH YHCIaMHU (TP HEOOXOAUMOCTH
C HaNPABIISIOIICH TOMOIIBIO).

I[IpuBoANTHL YHCI0BbIe M OyKBeHHbIe NMPUMEPbI CTEIECHU C
HaTypalbHBIM TIOKa3aTeleM, OOBSCHSAS 3HAYCHUS OCHOBAHUS
CTETICHU W TOKa3aTessl CTETEeHU, HAXOJUTh 3HAUCHHs CTEIICHEH

Buaa a’' (a — moboe panroOHATEHOE YKCIIO, I — HATYpPaTbHOE
YHCIIO) C OTIOPO Ha CIIPABOYHYIO MH(POPMAIHIO.

[Tonumare cMbICa 3anMcH OOJBIIMX YHCEJ € MOMOUIbIO
JeCATHYHBIX Apodei u creneHel yucsaa 10, npuMeHsITh UX B
peajJibHbIX CUTYalUsIX.

[IpuMeHSITH MPU3HAKY IETUMOCTH, PA3IOKECHHUS HA MHOXKHUTEIN
HATypaJbHBIX YHCET.

PemiaTtr mpocreiiliMe 3aJauM  Ha  YacTH, IPOLIEHTHI,
MPOTIOPIINH, Ha HAXOXKJIECHUE IpOoOH (IIPOIEHTA) OT BEIIMYUHBI U
BEIMYMHBI 10 € 1poOu (mpoueHTy), Ipobu (ImpoleHTa),
KOTOPBIM COCTaBJISIET OJHA BEJIMYMHA OT apyroi. IlpuBoaurs,
pa30upaTh, OLEHNBATH PA3IMYHbIC PEIICHUS, 3alHCH PEIICHUN
TEKCTOBBIX 3a]1a4.

PacnozHaBaTh M OOBSACHATH, ONUPASCh HA ONpeEAeNeHUs,
OpsIMO  MPONOPLIUOHATBHBIE W O0paTHO MPOMOPLUHUOHATIBHBIC
3aBUCHUMOCTH MEXYy BEIHMUYMHAMU; NPUBOAUTH MPUMeEPBI STUX
3aBUCHUMOCTEH W3 pEalbHOTO MHpa, W3 JPYTUX Y4eOHBIX
PEIMETOB.

Pemate mpocteiiirie NpakKTHKO-OPMEHTHPOBAHHbIE 3a1a4H
Ha  Apo0dW, TPOUEHTbl, MNPAMYWW H  00paTHYIO
NMPONOPUHOHAILHOCTH, IPONOPLMH.

Aaredpanyeckue
BbIpaKeHUsl
(27 9)

bykBennble  BblpaxkeHus.  Ilepemennble.  JlomycTumeblie
3HaYeHUs nepeMeHHbIX. DOopMyIIbI.
[Ipeobpa3oBanue OyKBEHHBIX BBIPAXKEHUH, paCKpPBITHE CKOOOK

OBaaners Ha 0a3zoBOM YPOBHE anredpanvecKomn
TEPMUHOJIOTHEN W CHUMBOJIMKOW, NPHMMEHATH €€ B IIpolecce
OCBOEHHS y4eOHOr0 MaTepuarna.




U TIPUBE/ICHUE MOI00HBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHbBIM I10Ka3aTeIeM.
MHOrou4eHsl. Crnoxenue, BBIYUTAHUE, YMHOKEHHUE
MHOrowieHoB.  Dopmysbl  COKpAaIIEHHOIO  YMHOXCHUS.
PasnoxxeHre MHOrO4YI€HOB HA MHOYKUTEIIU.

HaxoauTh 3HaueHHs OYKBEHHBIX BBIPDAXCHUH INPH 3aJaHHBIX
3HAUEHUSAX OYKB; BHITIOJIHATH BBIYUCIICHUS IO (popMymam.
BbINoJHATH peoO0pa30BaHus 1IEI0T0 BHIPAKEHHUS B MHOTOUJICH
MIPUBEICHUEM TI0JIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATH YMHOKEHHE OJHOWICHa Ha MHOTOWIEH U
MHOTOWIEHa Ha MHOTOYICH, NPUMEHATH (OpMyJbl KBajpaTa
CyMMBI W KBajpaTa pa3HOCTH C OIOPOH Ha CHPABOYHYIO
UH(POPMALIHUIO.

OcyumecTBIATh Pa3I0KEHUE MHOTOWICHOB Ha MHOMKHUTEIU
Hy’I‘eM BBIHECEHUS 3a CKOOKH 06HI€FO MHOXUTCJIA, IPUMCHCHU A
GopMynBl  pa3HOCTH  KBaApaTroB, (OPMYNI  COKpAIIEHHOTO
YMHOXKEHUS C OTIOPOI Ha CIIPaBOYHYIO WH(POPMALIHUIO.
IIpumensiTe mnpeoOpa3oBaHHE MHOTOWICHOB ISl PEIICHUS
Pa3siIMYHbIX 3aJa4 HU3 MATCMATHUKH, CMCKHBIX HNPCIMETOB, H3
peanbHON MPaKTHKH.

3HAKOMHUTBCA C HCTOPUEH Pa3BUTHI MAaTEMaTHKH.

YpaBHeHust
1 HEPpaBeHCTBA
(20 v)

VYpaBHeHue, npaBuia npeoOpa3oBaHus ypaBHEHMS,
PaBHOCHJIBHOCTb YPaBHEHUH.

JInHeliHOe ypaBHEHME C OJHOU IIEPEMEHHON

NIEpPEMEHHOM, pelleHue JIMHEeHbIX ypaBHeHu. Pemenne 3anau
C IOMOIBIO YPaBHEHHUIA.

*JIuHeliHOE ypaBHEHHE C IByMsI IEPEMEHHBIMU U €ro Ipaduk *.
Cucrema 1ByX JUHEHHBIX YpPaBHEHUH C IByMS IEPEMEHHBIMH.
Pemenune cucreM ypaBHEHHH C€IOCOOOM MOJCTAaHOBKU H
CII0COOOM CIIOKCHHSI.

Pemiate MHElHOE ypaBHEHHME C OJHOM NE€PEMEHHOM,
NpUMeHsAs NPaBWJA IIepexoJa OT HMCXOJHOIO YpaBHEHHUS K
paBHOCWIIBHOMY eMy Oosnee mnpocroro Buia. IlpoBepsiTh,
ABJISICTCS JIM KOHKPETHOE YHUCIIO KOPHEM YPaBHEHHUS.

IMopOupary nmpuMepsl Map 4uCEN, SBISIIOIIMXCS PELICHUEM
JMHEWHOI0 YPaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOH IUIOCKOCTH TpaduK JHUHEHHOTO
YpaBHEHMsI C JBYMs IEpEeMEHHbIMH (IIpY HEOOXOAMMOCTU C
UCTIOJIE30BAaHUEM CMBICIIOBOM OMOPBI); TONB3YAICh TpaduKoMm,
NPUBOIUTH IPUMEPbI PELICHNUS YPABHEHMUSL.

HaxoauTh peuieHue CUCTEMBI JBYX JIMHEMHBIX YPaBHEHHUH C
JIBYMs TE€PEMEHHBIMH C ONOpOW Ha aJlropuTM Yy4eOHBIX
JIEHCTBHM.

CocTaBasTh U pemiaTh ypaBHEHUE WIHA CUCTEMY YPaBHEHHH 110
YCIOBHIO 33Ja4¥, MHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3aJaud IOJIY4YCHHBIH pe3yJbTaT € ONOpOM Ha
BOIIPOCHBIN IIJIaH.




Koopaunartsi
U rpauKH.
DOyHKUMH
(24 9)

Koopannata To4uku Ha mpsMoil. YHUCIIOBBIE MPOMEXKYTKH.
PaccrosiHne Mexay 1ByMsl TOYKaMH KOOPAMHATHOW MIPSIMOM
IIpsiMoyronbHas cucTeMa KOOpAMHAT Ha IulockocTH. [Ipumepsl
rpaduKoB, 3amaHHBIX (opmyrnamu. YteHue rpaduKoB
peabHbIX 3aBUCUMOCTEH.

[Monsatue Qynkuun. ['papuk ¢ynkumu. CpolicTBa (QyHKIHIL.
Jluneitnas  ¢yukmusa. Iloctpoenue rpaduka auHEHHON
¢bynkumu. I'paduk pynkmmn y = kx + b.

HN3o0paxarTh Ha KOOPJMHATHOM MPpAMOit TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAWHATAM, JIy4d, OTPE3KHU,
MHTEPBAJIbl; 3aIIMCHIBATh UX HA aIreOpanyeckoM s3bIKE.
OTMeyaTh B KOOPAMHATHON NMJIOCKOCTH TOYKH TI0 33JJaHHBIM
KOOpJIMHATaM; CTPOMUTH I'paUKU HECIOKHBIX 3aBUCHUMOCTEH,
3aJaHHBIX (OpPMYyJIaMH, B TOM YHUCIE C TOMOIIBI0 HHU(POBBIX
1abopaTOpHUH.

I[IpuMeHsiTh, U3y4aTh NPeHMMYIECTBA, UHTEPHPETHPOBATH
rpadudeckuii criocod npeacTaBiIeHus U aHalIu3a pa3HooOpa3HOH
KU3HEHHOH MH(OpPMAIIHH.

OcBanBaTh Ha 6a30BOM YpOBHEMNOHATHE (YHKIIMHU, OBJIACBATh
(YHKIMOHATHHON TEPMUHOJIOTHEH.

Pacno3naBartp nuHeiiHyto GyHKIUIO y = kx + b, onuchIBaTh
e€ CBOMCTBA B 3aBUCUMOCTH OT 3Ha4eHUH KOd(PPHUIINEHTOB k U b
(mpu HEOOXOAMMOCTH C ONOPOM Ha AITOPUTM IPABUIIA).
Ctpouts rpadukm nmuHeHo#H QyHKIMH, QyHKIMU y = kx + b
Hcnoan3oBath nuM@poBble pecypebl I8 IOCTPOCHUS
rpaduKoB PYHKIIUI 1 U3y4EHHS UX CBOMCTB.

[IpuBoauTh mMpuMeEphl JHUHEHHBIX 3aBUCUMOCTEH B peabHBIX
nporeccax u sIBICHUSX.

IToBTOpEHUHE
M 00001IeHHEe
(6 1)

[ToBTOpEeHUE OCHOBHBIX TOHSATHH M METOAOB Kypca 7 Kiacca,
0000111eHNE 3HAHUHA.

BpiOupatb, nNpUMEHSTH CHOCOObBI  CpPaBHEHUS  YHCEl,
BBIYHMCIICHHH,  MpeoOpa3oBaHUN  BBIPAKCHUH,  pEIICHUS
YpaBHEHU TTPH HEOOXOIMMOCTH C HAMPABIISIONICH TOMOIIBIO.
OcyumiecTBISITh CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUI H
CaMOIIPOBEPKY pe3ylibTaTa BBIYUCICHHUH, MpeoOpa3oBaHUM,
MIOCTPOCHUH.

Pemars mpocreilluMe 3agauyd U3  pEaJbHOW  KW3HHU,
NMPUMEHAThL MAaTeMaTH4YeCKHe 3HAHUSA JUIs PElICHUs 3a/1ad U3
JIPYTUX MPEIMETOB.

Pemars mpocTeiiline TEKCTOBbIe 321a4d, CPABHUBATD,
BbIOMPATH CIOCOOBI PEIICHUS 3a1a4H.




8 kinacc (e menee 102 u)

Ha3Banue
pasnaesa (TemMbl)
Kypca (4ucj10

OcHoBHOE€ coaepikanue

OcHoBHbIE BHIBI JIeITEJIbHOCTH oﬁyqammnxm

4acoB)
Yucna u KBanpatusiii KOPEHB n3 4YHCIa. *[Tonsarue 00 | @opMyIupoBaTH ONpeaeIeHne KBaIpaTHOTO KOPHS M3 YHCIIa,
BbIYHMCJICHUS. UppallMOHANILHOM  yHclie.  JlecATUuHble  MPUOTMKEHUs | apu(PMETUYECKOTO KBAJIPATHOTO KOPHS MPH HEOOXOAMMOCTH C
KBaaparusie UPPALMOHAIIBHBIX YHCEI. BHU3YyaJIbHOW OTIOPOM.
KOPHHU JleiictButenbHbie yncna. CpaBHeHHE NeHCTBUTENbHBIX uncen ™. | [IpuMeHsTh omepanuio M3BICYCHUS KBAAPAaTHOTO KOPHA W3
(154) Apudmerndecknuil KBaApaTHBII KOPEHb. YKClia, HCNOJIb3YS IPU HEOOX0JUMOCTH KAJBbKYJISITOP.

VpaBHenue Buga x> = a.

CaoiicTBa apu(METHIECKUX KBaJ{paTHBIX KOpHEH.

[IpeoOpa3oBaHre  YHUCIOBBIX  BBIPAXKCHUM,
KBa/IpaTHbIE KOPHHU.

coJiepKaImx

OI[eHI/IBaTB KBaJApaTHLIC KOPpHH OCJIbIMHA qucjaaMu n
JACCATHYHBIMHA IlpO6HMI/I.

CpaBHI/IBaTB H yYunopsaoumBaThb palnoOHaJIbHBIC nu
HppauOHaJIbHBIC YHCJIa, 3alIMCAHHBIC C ITOMOIIBIO KBAJAPAaTHBIX

KOpHeﬁ pu H606XOI(I/IMOCTI/I C HanpaBn;I}omeﬁ IIOMOIIBIO.

HccaenoBaTnb YpaBHCHUC x2 = a, HaxOoJUTb TOYHBIC H

npuOIKEHHBIE KOpHU npu a > 0.

HccnenoBarh CBOMCTBA  KBaJApaTHBIX KOpPHEH, IPOBOJIS
YHUCJIOBBIE JKCIEPUMEHTBHI C MCIOJIb30BAHUEM KAIBKYJIATOPA
(komMmBIOTEPA).

IlpumeHaTs cBOMCTBAa apu(MeTHYECKHMX KOpPHeH 1J4
npeoodpa3zoBaHUs BbIPAKEHMIA.

BbinosHATL npocTeiilmie Npeo0pa3’oBaHUsl BBIPAKECHU,
CoJlep/KalluX KBaJpaTHbIE KOPHHU. BpIpakaTb NepeMEHHBIE W3
TreOMETPUYECKUX U (PU3NIecKux (HopMys nMpu HEOOXOIUMOCTH C
OIIOPOY Ha MPABUJIO.

BopryucjasAaTh 3HAYEHUS BBIPAKCHUN, COACPKALIUX KBAIpPaTHBIC
KOPHH, UCHOJIb3Ys IIPU HEOOXOAUMOCTH KaJIbKYJIATOP.
Hcnoab3oBarh B XOA€ pelIEHUA 3a7a4  DJIEMEHTapHbIC
IPE/CTaBICHUs, CBSI3aHHbIE C NPUOIMKEHHBIMU 3HAYEHUSMHU
BEJINYUH.

3HAKOMUTHCA C UCTOPUEN Pa3BUTHA MAaTeMaTHKH.




Yucaam
BBIYHCJICHHUS.
Crenenn

¢ HeJbIM
nmoKa3arejieM
(79)

Crenens ¢ nenbiM nokasareneM. CTaHaapTHas 3alUCh YUCIIA.
Pa3mepbl 00BEKTOB OKpY)KaroIIero Mupa (OT IJIEMEHTapPHBIX
YacTHIl 10 KOCMUYECKUX OOBEKTOB), JIUTEIBHOCTH MPOIIECCOB
B OKPY’KAIOIIEM MHUPE.

CBoIiCTBA CTENEHU C LIEJIBIM TIOKA3ATEIIEM.

DopMyJIMPOBATH OIpeesieHHe CTEIEHH C 1IEJIbIM IT0Ka3aTelleM
(pu HEOOXOAMMOCTH 10 BU3YaJIBHOH OITOpE).

IIpeacraBiasith 3amuch OOJNBIIMX UM MajblX 4YHCEl B
ctaHgaptHoM Buje. CpaBHMBAThb YWCIa W BEJIWYUHBI,
3allMCaHHbIE C UCIIOJIb30BaHUEM cTeneHu 10.

Hcnonb3oBaTrh 3amMch YKHCEN B CTAHAAPTHOM BHUAE A
BBIpQXEHHUS pa3MEepOB OOBEKTOB, JJIUTEIBLHOCTU MPOLIECCOB B
OKPY’KaOIIEM MUDE.

DopMyJMPOBaTh, 3ANIUCHIBATH B CHMBOJIHYECKOH (popme U
WUIIOCTPUPOBATH NMPUMEPAMHU CBOWCTBA CTENEHU C LEJIBIM
nokasareneM (Ipu  HEOOXOIMMOCTH C  HUCIOJIb30BaHUEM
BU3YyaJIbHOW OTIOPHI).

I[IpumeHsiTh  cBOWicTBAa cTeleHW [N MpeoOpa3oBaHUS
BBIPAXKEHHM, COAEpKAIIUX CTENEHU C LEJbIM IOKa3aTeleM ¢
UCIIONIb30BAaHUEM  CIIpaBOYHOW uHPopManuu. BbINOJIHATH
JeficTBUSl C 4YUCIaMH, 3allMCAHHBIMU B CTaHAAPTHOM BHJIE
(YMHO>KeHUe, JIeJIeHHe, BO3BE/ICHUE B CTETICHB).

Auredpanyeckue
BBbIpa:KeHUS.
KBaaparubii
TPEXYJIeH

(CRY)

KBagparuslii TpéxwieH. Pa3iiokeHue KBagpaTHOro TpEXuieHa
Ha MHOXHTEIIH.

Pacno3HaBarh  KBaJgpaTHbId  TPEXWIEH,  yCTaHABIUBATH
BO3MOKHOCTb €T0 Pa3JI0KEHHsI HA MHOKUTEIH.

PackinagbiBaTh HAa MHOMKHTENM KBAJApPaTHBIA TPEXWIEH C
HEOTPULIATEIFHBIM JIUCKPUMHHAHTOM TPH HEOOXOTUMOCTH C
OIOPOY Ha aIrOPUTM IIpaBUIIA.

AareOpanyeckue
BbIpaKeHUSI.
Aaredpanyeckas
ApooOb

(154)

Anrebpanueckas qpoOb. [lomycTuMble 3HAYCHUS TIEPEMEHHBIX,
BXOJANMX B  anreOpamueckue BbIpaxkeHus. OCHOBHOE
CBOIMCTBO anredpandeckoii qpoou. CokparieHue Apooei.
Crnoxenue, BBIUMTAHUE, YMHOXEHUE u JeIIeHUE
anreOpandeckux apoOei. [IpeoOpazoBaHue  BBIpaKCHUH,
coZiep KaliX anredpandeckue Apoou.

3anuceiBaTh anrebpanyeckue BoipaxkeHus. HaxoauTs o6iacTb
OTIpeIeNICHUs PAIlIOHAIBEHOTO BBIPAKECHUSI.

BbINOJIHATHL YUCIOBBIE MOJCTAHOBKU U BBIYUCIATH 3HAUCHUE
IpoOH, B TOM YHCIIE C TOMOIIBIO KAJIBKYJIATOPA.
®opMy.IHpPOBATH OCHOBHOE CBOMCTBO ayireOpandeckoil ApoOu
U NPUMEHSAATD €ro JJIs TpeoOpa3oBaHus Jpobeit.

BbINOJHATL JAeiicTBUA C anreOpauyecKuMH JApoOsMH INpU
HEOOXOJUMOCTH C Hampasisioumeil nomMomblo. I[IpumeHsTh
npeoOpa3oBaHus BBIpAXKEHUN Ul pelleHus 3aaad. Beipaxkarth
nepeMenHble u3 Qopmyn (PU3NYECKHX, TEOMETPUUYECKHX,




OIKCHIBAIOLINX OBITOBBIE CHUTyallMM) HPU HEOOXOJUMOCTH C
HaIIPaBJIAOIIEH TOMOIIBO.

YpaBHeHust

1 HepaBeHCTBA.
KBaaparusie
YPaBHEHHSA
(154)

KBanpatHoe ypaBHenue. HemonHoe kBaigpaTHOE ypaBHEHHE.
dopmyina KOpHEH kBagpaTHOro ypaBHeHus. *Teopema Buera™.
Pemenne  ypaBHeHuWH,  CBOOAIIMXCS K KBaJpPaTHBIM.
ITpocreiine ApoOHO-paLlOHANIbHBIE YPAaBHEHUSI.

Pemenne TEKCTOBBIX 3amad € IIOMOIIBIKO  KBaJIpaTHBIX
YpaBHEHUH.

Pacno3HaBaTh KBaJpaTHbIC YPABHEHUS.

3anuceiBaTh ¢QopMyJay KOpHEH KBaJIpaTHOIO YypaBHEHUS,
pemiaTh KBa/JipaTHble YPABHEHHMsl — IIOJHbIE U HEMOJHbIE (C
UCIIOJIb30BAaHUEM CIIPABOYHON MHPOPMALIUN).

IIpoBoauTs,  mpocTellIMe  HCCJAEJOBAHMS  KBAJpPaTHBIX
YpaBHEHUH.

Pemath ypaBHeHusi, CBOASIIMECS K KBaJAPAaTHBIM, C IOMOIIbIO
npeoOpa3oBaHMii M 3aMEHOM IIEPEMEHHOM  C OIOpOW Ha
QJITOPUTM IIPaBUIIA.

Ha6uronath M aHAJIM3HPOBATB CBA3b MEXAY KOPHAMHU H
K03 pHIIMEeHTaMU KBaAPATHOTO YPABHEHHUSI.

*[IpuMeHATH TEopeMy Buera s pereHus
3a/1a4 (C UCIOIB30BaHUEM 00pa3ma)™*.

Pemiath TekcTOBBIE 3aJa4H  anreOpanvyeckuM CHocoOOM:
NEPEeXOAUTh OT CIIOBECHOW (POPMYIHMPOBKH YCIOBHUS 3aJaud K
areOpanyeckoi MoJenu MyTEM COCTaBJICHUs YpaBHEHUs (TIpU
HEOOXOJUMOCTH C  HalpaBJIAIOIIEH IOMOINBIO);  pelaTh
COCTaBJIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATh PE3yJIbTar.
3HAKOMMTBCS € MCTOPUEH pa3BUTHS alreOpsbl.

YpaBHeHus

U HepaBeHCTBA.
Cucrembl
YPaBHeHMil

(13 v)

JluneliHOe ypaBHEHHE C ABYMS TEPEMEHHBIMH, €r0 Tpaduk,
IIPUMEPBI PEIICHUS YPABHEHUH B LIEJIBIX YU CIIAX.

Pemenne cucrteM aAByX JIMHEMHBIX YPaBHEHHM C JABYMs
nepeMeHHbIMU. [Ipumepbl pemieHus CUCTEM HEIUMHEHHBIX
YPAaBHEHUH C JBYMS IEPEMEHHBIMM.

*'paduueckass  MHTepHpeTauuss yYpaBHEHUS C  JByMs
MIEPEMEHHBIMH U CHCTEM YPaBHEHUH C ABYMS IIEPEMEHHBIMH *.
Pemenne TeKCTOBBIX 3aJa4 ¢ IOMOLIbIO CUCTEM YPAaBHEHHUH.

Pacno3HaBaTh nuHEHBIE YpaBHEHUS C IBYMS IEPEMEHHBIMH.
Crpouth rpaduKy JHMHEHHBIX YpaBHEHHH, B TOM 4HCIE
HCNoJIb3ysli Hu(poBble pecypchl (IpU HEOOXOAUMOCTH C
OTOPOM Ha aNTOPUTM Y4EOHBIX JACUCTBUN).

Paznuuyare napajuienbHble U NEpECEKAIOUIUecs MpsIMbIE 10 UX
YPaBHEHUSM.

Pemiate cucremMbpl JBYX JIMHEHMHBIX YPAaBHEHHHW C JByMs
MEPEMEHHBIMH TOJICTAHOBKOU U CIOKEHUEM.

Pemate mpocrenine CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUU
HE SIBJISIETCS JTIMHEHHBIM IIPU HEOOXOIMMOCTU C HaIpaBIsIOLIEH
HOMOUIBIO.




*[IpuBoAUTh rpau4YecKyl) HMHTEPHPETANUI0 PELICHUS
YpaBHEHUs C JByMs IIEPEMEHHBIMH M CHCTEM YPaBHEHHU C
JBYMsI IEPEMEHHBIMU. *

PemiaTh TeKCTOBBIE 32/1a4H AITeOpanYecKUM CIIOCOOOM.

YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyIHpOBaTH CBOIICTBA YHCIIOBBIX HEPABEHCTB,

1 HepaBeHCTBA. HepaBeHcTBO ¢ 0gHOM nepeMeHHOU. JIMHEHbIE HEPABEHCTBA C | MILTIOCTPUPOBATh MX HA KOOPAUHATHOU ITPSIMOH.

HepaBencrBa OJHOM mnepemMeHHOW U ux pemeHue. Cucremsl JHHEWHBIX | [IpuMeHATDH cBOWCTBAa HEPABEHCTB B XO/I€ PEILICHNS 33/1a4.

(12 9) HEPABEHCTB C OJIHOM NMEPEMEHHON U UX pPEICHUE. Pemars suHEliHbIE HEpaBEHCTBA C OJHOM IEPEMEHHOM,

N300pakeHne penieHus JIMHEHHOTO HEPaBEHCTBA U MX CHUCTEM | H300paXkaTh PElICHHE HEPAaBEHCTBA HAa YHCIIOBOM MPSIMOH.
Ha YHACIIOBOM IPSIMOM. PemiaTh cucteMbl TMHEHHBIX HEPABEHCTB, H300pakaTh pellIeHUE

CUCTEMBl ~ HEPaBEHCTB  HA  4YUCJIOBOM  MNpAMOHW  IpH
HEO0XOIMMOCTH C BU3YaJIbHON OIOPOH.

DOyHKIHH. [Tonatue ¢ynkuun. OOnacTe onpeneneHUus M MHOXecTBO | Mcmosab3oBaTh  (YHKIMOHAJIBHYIO ~ TEPMHMHOJIOTHIO U

OcHoBHbIE 3Ha4eHud QyHKuuu. CriocoObl 3a1anust QyHKIUH. CHMBOJINKY.

NOHATHSA I'paduk ¢pynkmuu. CpoiicTBa GyHKIMHM, UX OTOOpakeHHE Ha|BbluMcasaTh 3Hauenuss QyHKUUN, 3a1aHHBIX (Gopmyrnamu (mpu

Sy) rpaduke. HEOOXOJUMOCTH HCHOJb30BaTh KaJbKYyJATOp); COCTABJATH
Ta0IUIbI 3HAYeHH I QYHKIUY.
CTpouTs N0 TOYKaM rpauku GyHKINH.
OnuceiBaTh CBOMCTBAa (QYHKIMU HAa OCHOBE €€ rpaduueckoro
IPEJCTaBICHUsT HIpU  HEOOXOJUMOCTH C  HalpaBJsoLIEi
IIOMOUIBIO.
Hcnoan3oBarh  QYHKIMOHAJIHHYIO  TEPMHHOJOTHI0O M
CHMBOJIHKY.
HccaenoBath mpuMepsl rpaduKoOB, OTPAKAIOMIMX peabHbIC
npoueccsl U sBiacHUs. IIpUMBOAMTH NpHMepPBI IPOLIECCOB U
SBJICHUM C 3aJaHHBIMM CBOWCTBaMHU.
Hcnonp30BaTh KOMIBIOTEPHBIE IPOIPAMMBbI sl IOCTPOCHHUS
rpaduKoB PYHKIIUI 1 U3yYSHHS UX CBOWCTB

DOyHKIHH. Urenne wu mnoctpoenue rpapukoB ¢yHkuuid. Ilpumepsi| Haxoauts ¢ mnoMombio rpaguka QyHKIMY 3HaUCHHE OJHOM U3

Yucnosbie rpaduKoB (PYHKINH, OTPasKAIOMINX peabHBIC TPOIIECCHI. paccMaTpuBaeMbIX BEJIMYKH 10 3HAUYEHUIO JPYToil.

byHkuun OyHKIMH, OIMCHIBAIOLINE IPSIMYIO u o0paTHyo | B HecnoHbIX cilyyasix BbIpazkaTh (popMyJioii 3aBHCHMOCTH




Oy IIPONOPLIMOHATIbHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. |Mexay BEIMUMHAMMU.
I'paduk Gynkuuu y = x2. OnuceiBaTh XapakTep HW3MEHEHUS OJHOW BEJIWYHUHBI B
Oynximny = x5,y = x5,y = \,y == *rpadudeckoe 3aBUCUMOCTH OT U3MEHEHUS APYroi }
. . Pacno3naBath Buabl usydaemblx (yHknmid. Iloka3piBaTh
peluieHne ypaBHEHUM U CUCTEM YPaBHEHMI. .
CXeMaTHYeCKH II0JIO)KEHHE Ha KOOPAMHATHOM IIJIOCKOCTH
rpauKoB GynKumii BHIA: y = x4 y =X,
Yo \ﬁ( Yo
Hcnoab3oBarh GYyHKIHOHAIBHO-TPadUYECKUE
NPeACTABJICHUA [l PEIIECHUs U UCCIEA0BAHUA YPABHEHUN U
CUCTEM YPaBHEHHH.
IpumMensaTs uudpoBbie pecypebl Ui MOCTPOSHUS IpaduKOB
byHKIHH.
IloBTOpPEHUE [loBTOpEHNE OCHOBHBIX MOHATUNH U MeTOAOB KypcoB 7 u 8|IIpuMeHATH cmOcoObI CpPaBHEHMSI 4HCEN, BBIYMCIICHUH,

H 00001IeHIe
(6 9)

KJIaCCOB, 0000I1IeHNEe 3HAHNMN.

peoOpa3oBaHuil BEIPAXKEHUM, pELLICHUS] ypaBHEHUIA.
OcyumiecTBISITh CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUI H
CaMONIPOBEPKY pe3ysibTaTa BBIYUCICHHUH, MpeoOpa3oBaHUM,
MTOCTPOCHUH.

Pemiaty 3a7a4d W3  peasibHOW KU3HH, TNPHUMEHSATH
MaTeMaTHYeCKUe 3HaHWsS [Jid peHIeHHus 3aqad M3 JPYTrux
MPEMETOB.

PemiaTh TekcTOBBIE 32/1a4H, CPABHUBATH, BLIOMPATH CIIOCOOBI
pelieHus 3a/1auu.

9 kiaacc (ue menee 102 u)

Ha3Banue
pa3aena (TemMbl)
Kypca (4uci10
4acoB)

OcHoOBHOe coepkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00y4YAKIIHNXCH




Yucaa u
BbIYMCJIEHUSI.
JlelicTBUTEIbLHDbIE
quciaa

Ow

PanmonanpHele yncna, *UppalMoOHaIbHBIE YHUCIA, KOHEUHBIE U
OecKOHEeUHbIE JECSITUUHBIE apo0u. MHo3ecTBO
JNEHCTBUTENBHBIX  YWCEN; JACUCTBUTEIbHBIE UYHCIA  KaK
OecKOHEeUHbIE JIeCATHYHBIE npoOu. B3amMHO OnHO3HAYHOE
COOTBETCTBUE MEXJY MHOXECTBOM JECHCTBUTEIBHBIX YHCET U
MHOECTBOM TOUYEK KOOPAUHATHOM IPSAMOM.

CpaBHeHue  JI€HCTBUTENBHBIX  4HUCEN,  apUPMETHUYECKHE
IEWCTBUS C JEMUCTBUTENLHBIMA YUCIAMU. ¥

[Tpubnuxénnoe 3HaYEHUe BEJIMYMHBI, TOYHOCTb
MPUOITMKCHHUS.

Oxpyrnenne wuucen. Ilpukuaka U OLEHKa Ppe3ynbTaToB
BBIYMCIICHUM.

Pa3BuBarh mnpeacraBjeHUsi O YHCIax: OT MHOXECTBa
HATypaJbHbIX YHCEN 10 MHOKECTBA JEHCTBUTEIbHBIX YHCEN.
O3HaKOMHUTbCHA c BO3MO’KHOCTBIO MpEeJCTaBICHUS
JNEHCTBUTEILHOTO YHCIIa KaK OCCKOHEYHOU IECSITHYHON ApooH,
NPUMEHATH JICCITHUYHBIC NPUOIMKCHUS pallMOHAIBHBIX H
MppalOHAIBHBIX YUCET.

*3anucepIBaTh, CPaBHMBATDH U YIOPSiI0YMBATH
JIeCTBUTENIbHBIE YHCIIa *.

BepimosiHATL, coyeTas yYCTHbIE U IMHCbMEHHBIE IPUEMBI,
apumeTrnyecKkue JIeficTBUS C PAUMOHAIBHBIMU YHCIAMU;
HAXOAHMTh 3HAUCHHUS CTEICHEH C IeJIBIMA IIOKa3aTelasIMu |
KOPHEW; BBIYMCJIATH 3HAYCHUS YUCIOBBIX BBIPAKECHUMN.
[onyuyuts mnpeacTraBjieHHe O 3HAYUMOCTH JCHCTBUTEIBHBIX
YHUCEJl B MPAKTUYECKOMN JAEATEIbHOCTH YEJIOBEKA.
AHAJIM3UPOBATHL M J1€JaTh BBIBOABI (IOCJIE€ COBMECTHOIO
aHaJIM3a) O TOYHOCTU MNPUOIMKEHHsI AEHCTBUTEIBHOIO 4HCiIa
MIpY pElICHUHU 3a/a4.

OkpyrasiTe JNEHCTBUTENBHBIC YUCIA, BHINOJHATH NPUKUHAKY
pe3yinbTaTa  BBIUMCICHUN, ONEHKY 3HAYCHUM  YMCIIOBBIX
BBIPAKCHU.

3HAKOMUTBHCS C UICTOPUEH Pa3BUTHS MAaTEeMATHKH.

YpaBHeHus

U HepaBeHCTBA.
YpaBHeHust

¢ OXHOM
nepeMeHHOI
(14 9)

JIuneliHoe ypaBHeHue. PemieHune ypaBHEHHH, CBOIALIMXCS K
JINHEVHBIM.

KBanpatHoe ypaBHeHue. Perienue ypaBHEHUH, CBOASIIUXCS
K KBaJIpaTHBIM. bukBapaTHbie ypaBHEHHS.

*[Ipumepbl pelieHUs ypaBHEHUH TpeTbeil U 4eTBEPTOU
CTCTICHEH Pa3JIoKEHUEM Ha MHOKUTEH. *

Pemenne npoOHO-paliOHANIBHBIX YPAaBHEHUH.

Pemrenue TekCcTOBBIX 33724 ANTeOpandecKuM METOIOM.

OcBauBaTh, 3aNOMHMHATL W MPUMEHATHL TrpaduyecKkue
MeTOJbl TIPH PCIICHUW ypaBHEHUM, HEPABCHCTB U HX CHUCTEM
(mpu HEOOXOOUMOCTH C ONOpPOMl Ha aIrOPUTM  y4EOHBIX
neicTBuil).

Pacno3naBath 1iesbie U IpOOHBIE yPAaBHEHUS.

PemiaTh JuHeliHble W KBAaJpaTHbie YPaBHEHUs, YPABHCHUS,
CBOAAIIMECS K HHUM, MPOCTEHIINe JpOOHO-pallOHATbHbBIE
YpaBHCHHSI.

IIpennarats BO3MOXKHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3ajad,
o0Ccy:kI1aTh HMX M PpelaTh TEKCTOBBIC 33Ja4d  Pa3HBIMU
CIoco0aMu.

3HAKOMUTBCS ¢ HCTOPHEI Pa3BUTHS MaTEMaTUKU




YpaBHeHust

U HepaBeHCTBA.
Cucremsl
YPaBHEHUIl

(14 9)

JluneliHoe ypaBHEHUE C JBYMs IEPEMEHHBIMU U €ro rpaduk.
Cucrema AByX JMHEMHBIX YpaBHEHUI C ABYMs IEpEMEHHBIMU
u eé peumieHue. PemieHue cucteMm ABYX ypaBHEHHMH, OJHO W3
KOTOPBIX JIMHEWHOE, a APYyroe — BTOPOM CTEIEHHU.
I'paduueckass MHTEpIpeTanysi CUCTEMbl ypaBHEHMH C JBYMs
[IEPEMEHHBIMH.

Pemienue TekcTOBBIX 3a7jau are0pandeckuM CrocoOOM.

OcBanBaTh U NPUMEHATb NPUEMBI PELICHHUS CUCTEMBI ABYX
JMHEUHBIX YPABHEHUHN C IBYMS IEPEMEHHBIMU U CHCTEMBI JBYX
YPaBHEHM, B KOTOPBIX OJJHO YPAaBHEHUE HE SBISAETCS JIMHEHHBIM
(Mo BU3yaJIbHOH OIOpE).

Hcnoan3oBatrh (QyHKIIMOHAIBHO-IpapUUecKue MpeICcTaBICHUS]
JUISl pellieHus1 M McCIeI0BAHUS YPAaBHEHUN U CUCTEM.
AHATU3MPOBATh TEKCTHI 3a/1a4, peliaTh UX ajaredpanyecKum
CIIOCOOOM: MePeXOIUTHOT CIOBECHON (HOPMYITHUPOBKH YCIOBHSI
3aJa4u K anredpanyeckoi MoJiesid MyTEM COCTABIICHUS CUCTEMBbI
YpPAaBHEHUN; PpelmaTh COCTaBICHHYIO CHUCTEMY YPaBHEHHI;
HHTEPHPeTHPOBATH PE3YJIbTaT.

3HAKOMMTBCS € MCTOPUE pa3BUTHSI MaTEMaTUKU

YpaBHeHust

1 HEPaBEHCTBA.
HepaBencrBa
(16 v)

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

JIuneiinble HEpaBEHCTBA C OJHOW IEPEMEHHOM U UX PELICHHUE.
CucreMbl JTUHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOW U UX
peleHue.

KBagparHble HEpaBEHCTBA U UX PELICHHUE.

I'papuueckass  MHTEpHpeTalnuss HEPaBEHCTB U CUCTEM
HEPABEHCTB C JIBYMs IEPEMEHHBIMU.

Yurartn, 3aNUChIBAThD, NOHUMATh,
HHTEPNPETHPOBATHLHEPABEHCTBA; HCIOJIb30BATh CHUMBOJIMKY H
TEPMUHOJIOTHIO.

BoInoyiHATH TpeoOpazoBaHusl HEPABEHCTB, MCMOJIb30BaTh IS
npeoOpa3oBaHUs CBOMCTBA YUCIOBBIX HEPABEHCTB.
Pacno3naBath JuHEHHBIC U KBaIpAaTHbIC HEPABEHCTBA.

Pemiate  JMHEHHBIE HEPABEHCTBA, CHUCTEMBI  JIMHEHHBIX
HEpPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIUX KBaJpaTHOE
HEPaBEHCTBO, U PEIIaTh UX; 00CYKAATh MOJYICHHBIC PEIICHHUS.
HN300paxkaTh penieHre HEPaBEHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCIIOBOM TMPSAMOW, 3alMMCbIBATH PEIICHUE C TOMOIIBIO
CHMBOIJIOB.

PemaTh KBajpaTHBIC HEPABCHCTBA, HCIOJIB3Yys TpadudecKue
MIPEJICTABIICHUS.

OcBauBaTh M NPHUMEHATh HEPABEHCTBA NPU PEIICHUU
Pa3JIMYHBIX 3a/1a4, B TOM YHCJIE€ MPAKTUKO-OPUEHTUPOBAHHBIX.

DOyHKUMH
(16 u)

KBanparuunas Qyukuus, e€ rpaduk u cpoiictBa. [lapabona,
KOOP/AMHATHI BEPIIMHBI 1apad0Ibl, 0Ch CHMMETPHH MapadoJIbl.
Crenennble (YHKIMM C HATypaJbHBIMU TOKa3aTelsMu 2 U 3,
uX rpaduKu ¥ CBOMCTBA.

Pacno3naBaTh BBl N3y4aeMbIX (DYHKIHH; HITIOCTPHPOBATH
CXeMATHYeCKH, 00bACHATH PACIOJIOKEHHE HAa KOOPAWHATHOMN
IUIOCKOCTH TpaduKkoB (QyHKIMA Bunma: y = kx, y = kx + b, ,

y = ax?, y = ax’,




2 3

I'padpukn Gynxumit: y = kx,y = kx + b, , y = ax*, y = ax’,

y=A+,y==

y = I > V
OIKCHIBATH UX CBOMCTBA.

Pacno3HaBaTh KBaApaTUIHYIO QYHKIHIO 11O opmyIie.
I[puBoauTh, mNpPHUMEPHI KBAJPATHYHBIX 3aBUCHUMOCTCH U3
peaTbHOM JKU3HU, (PU3UKH, TEOMETPHUH.

BoisiBasiTh 1 00001aTh 0COOCHHOCTH TpaduKa KBaJIpaTUIHOU

~ B 3aBUCHMOCTH OT 3HAYCHUH KO3(PPULMCHTOB;

Gynkuuu  y = ax’> + bx + ¢ (upu  HEOOXOAMMOCTH  C
HAIPABIISIOIIEH TOMOIIBIO).
Crpours W H300pakaTh  CXeMaTHYecKH  rpaduxu

KBaJPAaTUYHBIX (YHKLMH, 3a7aHHBIX (QOpMyldaMU BUOAY = ax’,
y=ax*+¢q, y=alx+p? y=a’+bx+c (upu
HEOOXOAMMOCTH C BU3yaJIbHOU OMOPOH).

AHAIM3MPOBATL M NPHMEHSTh CBOWCTBA  M3yYEHHBIX

GyHKIMHA 1S WX TOCTPOEHUs, B TOM YHCIE C IOMOIIBIO
U(PPOBBIX PECYPCOB.

YuciaoBble
MOCJIeA0BATEIbHOC
TH

(15 9)

[ToHsiTHE YMCIIOBOM MTOCIIEI0BATEIBLHOCTH.

3aaHue TMOCIeI0BaTeIbHOCTH PEKYPPEeHTHOH (opmynond u
dbopMyII0ii 7-TO YICHA.

Apudmerndeckas U reoMerpuueckas mnporpeccu. OopmyIibl
n-ro 4ieHa apu(METHYECKOH M reOMEeTPUIECKON TPOrpeccuil,
CYMMBI [IEPBBIX /1 YJIECHOB.

*N300pakeHre WICHOB apu(PMETHICCKOH M TeOMETPUUICCKOM
MIPOrpeccuil TOUKaMu Ha KOOPJAUHATHOM MIOCKOCTH.
JIMHENHBIN U SKCIOHEHIUAJIBHBIN POCT.

Cno>xHbI€ MPOLIEHTHL *

OcBauBaTh n NPUMEHATDb NHICKCHEBIC 0603Ha‘{€HI/IH, CTPOMUTH
pe€4deBbI€ BBICKA3bIBAHUA C HCIIOJbB30BAHUEM TCPMHHOJIOI'UH,
CBSI3aHHOM C IMIOHATHEM IT0CJICOBATCILHOCTH.

AHaJII/I3I/Ip0BaTI> (1)OpMy.]'Iy n-ro 4JiCHa II0CJIICA0BAaTCIbHOCTHU

WIH PEKYpPPEHTHYI0 (GOpMYylTly MW  BBIYUCIAATH  WICHBI
MOCJIeI0BATEIbHOCTEH, 3aJaHHBIX  STHUMH bopmynamu.
YcranaBauBarb 3aKOHOMEPHOCTh B MTOCTPOCHUHU

IIOCJIEZI0BATEIbHOCTH, €CJIM BBINMCAHBI IIEPBBIE HECKOJBKO €€
YJIEHOB.

PacnosnaBate  apupMeTHUECKYIO U
IPOTPECCUU TIPU PA3HBIX CIIOCO0AX 3a1aHUsl.
PemaTte 3amauM ¢ wHcCHoAb30BaHMEM (OpMynT n-ro wieHa
apu(METHUECKOW © TEOMETPHUYECKOW MPOTPECCHid, CYMMBI
HEPBBIX /1 YICHOB C ONOPOH Ha CIIPAaBOYHYIO HUH(OPMALHUIO.
*W300pakaTh WICHBl I[IOCJIEIOBATEILHOCTH TOYKAMU Ha
KOOPJAMHATHOH MJI0CKOCTH *.
PaccmaTpuBaTh npuMepbl

reoOMETPpHUICCKYIO

MpPOLEeCCOB MW SIBJICHUN U3




pealbHOM  JKM3HM,  WUIFOCTPUPYIOIIUE  HM3MCHEHHE B
apuQMETHIECKON TIPOrPECCHH, B TCOMETPHUSCKON MPOrPeCcCHH;
*M300paxaTh COOTBETCTBYIOIINE 3aBUCUMOCTHU TpadudecKu™.
PemiaTte mpocreiilmme 3aqayd, CBS3aHHBIE C YHCIOBBIMU
MOCJICIOBATEIPHOCTAMH, B TOM WYHCJIE 3aJa4d M3 peallbHOMN
KU3HA ~ C UCIIOJIb30BaHUEM  IUQPPOBBIX  TEXHOJIOTHI
(97EKTPOHHBIX TaOIMIL, IPaUUECKOT0 KAIbKyIATOpa U T.I1.).
*PemiaTh 3a/1a4M Ha CIIOKHBIC TIPOICHTHI, B TOM YHUCIIC 3a/1a4U
U3 peaNbHOM MPAKTHKH (C UCMOJIB30BAHUEM KAJIBKYJIATOpA).*
3HAKOMHTBCS € HCTOPHEI Pa3BUTHSI MATEMATHKH.

IToBTOpEHHUE,
0000mIeHME,
cHCTeMaTH3alus
3HAHHMI

(18 u)

Yuciaa M BbIYMCIeHHs (3alKCh, CpaBHEHHE, ICHCTBHUS C
JNEHUCTBUTEIBHBIMU YHUCJIAMM, YMCIOBas MpsAMasi; MPOLEHTHI,
OTHOIICHHUS, TIPOTIOPIIUH; OKPYTIICHUE, TPHOIMKEHNE, OIICHKA;
pelleHre TeKCTOBBIX 33/1a4 apu(PMETHIECKUM CIIOCOO0M).

Anredpanyeckue BbIpaKeHHsI (mpeoOpa3oBaHue
areOpanvyeckux BbIPAKEHUH, TOMYCTUMbIC 3HAUCHUS).
@yHkuMu (IOCTPOCHHME, CBOMCTBAa H3YYEHHBIX (YHKIMH;
rpaduUecKoe pereHre ypaBHEHHIA U UX CHCTEM).

OnepupoBarh NOHATHAMM: MHOXECTBO, IIOAMHOXECTBO,
Olepalliy HaJ MHOXXECTBaMM; HCHOJIb30BaTh TIpaduueckoe
IIPEICTABICHUE MHOKECTB JUIsI ONMCAHMS PEABHBIX IIPOLIECCOB
U SBJICHUH, @pU pEHIeHuH 3aJady M3 JAPYruxX YydeOHbIX
IIPEMETOB.

AKTYyaJM3MpOBAaTh TEPMHMHOJIOTMI0O H OCHOBHbIC [ICHCTBHI,
CBfI3aHHbIC C YHCJAMH: HATYpaJlbHOE 4YHUCJIO, IPOCTOE H
COCTAaBHOE YHUCIA, JEJIMMOCTb HATypalbHBIX YHUCEN, IPU3HAKU
JEJIMMOCTH, LIEJI0€ YHUCIIO, MOJIYJIb 4YMCIa, OOBIKHOBEHHAas U
JecaTU4Has ApoOu, CTaHIAPTHBIA BUJ yucia, apupMeTH4ecKuit
KBaJIPaTHBIN KOPEHb.

BbInoHATL JeHCTBUSI, CPaBHHBATb M YNOPSA0YMBATH
4yucia, MPENCTaBIATh YHCIA HAa KOOPAMHATHOM IIPSMOM,
OKPYIVIATH  YMCJIA; BBINOJHATH TPHKHIAKY M OLEHKY
pe3yJibTaTa BBIYMCIICHHUI.

PemiaTh TekcToBBIE 3a1a4l apU(METHIECKUM CIIOCOOOM.
Pemate mnpaxkTHYeckHe 3aJauyM, COACpKALIUE IPOLEHTHI,
JOJIM, YaCTH, BBIPAXKAIOUIME 3aBUCHUMOCTH: CKOPOCTb —
BpeMsi — PACCTOSIHME, 1I€Ha — KOJIMYECTBO — CTOMMOCTb,
00BbEM paboThl — BpeMsi — IPOU3BOAUTEIBHOCTD TPY/a.
Pa30upartp peasbHble KU3HEHHBIE CUTyaluu, popmMy/IupoBaTh
X Ha S3bIKE MAaTEMaTUKH, HAXOAUTH DCELICHUE, INPUMEHSISA
MaTE€MaTHYECKHI anmnapar, HHTePIpeTupoBaTh pe3yJIbTarT




OnepupoBaTh NMOHSAATUSIMU: CTENIEHb C IEJIBIM IOKa3aTeleM,
apudMeTHIECKUI KBaJpaTHBIN KOpEHb, MHOT'OYJIEH,
anredpanveckas Jpo0b, TOKIECTBO.

BbINOJIHATL OCHOBHBIE [EHCTBHS: BBIIOIHATH PACUYETHI IO
dbopmynaM, mpeoOpazoBLIBaThH IIElble, IPOOHO-pPAlMOHATIbBHbBIE
BBIDQKEHUS ¥ BBIPAXCHHS C KOPHSAMH, pPEaJH30BHIBATH
pa3joKeHUe MHOTOWIeHa Ha MHOXHUTEIHW, B TOM YHCIE C
UCTIONIb30BaHUEM (OpMyN pa3HOCTH KBaJpaTOB W KBajpaTa
CYMMBI U Pa3HOCTH (C OMOPOI Ha CHPaBOYHYIO MHGOPMAIHUIO);
HAXOJUTh JOMYyCTUMBIC 3HAUCHHS IMEPEMEHHBIX I JIPOOHO-
palOHATbHBIX BBIPAKEHUH, KOPHEH.

MoaeaupoBaTh C MOMOIIBIO (OPMYN pealbHbIE MPOIECCHl H
SIBIICHUSL.

OnepupoBaTh NOHATUAMM: QYHKIMS, TpapuK QYHKIUHU, HYITH
GYHKIIUM, TMPOMEXKYTKH  3HAKOMOCTOSHCTBA, IMPOMEXKYTKHU
BO3pacTaHus, YObIBaHHs, HANOOJIbIIEe U HAMMEHBIIEE 3HAUCHHSI
byHKIIH.

AHaTU3MpoOBaTh, CPaBHUBaTb, O00CY:KAaTh  CBOICTBa
byHKIU, CTPOUTH UX IpadUKH.

OnepupoBaTh NOHATHSAAMHU: TIpsIMas MPOMOPIHOHAIBHOCTS,
oOpaTHasi ~ MNPOMOPIHOHANBHOCTh,  JIMHEWHas  (QyHKUHUA,
KBaJpaTH4Has GyHKIus, mapadoma, rumepooa.

Hcnoab3oBats rpaukm s ONPENCICHUS  CBOWCTB,
IPOIIECCOB M 3aBHCUMOCTEH, JUIS PEIICHHs 3a1a4 U3 JPYrux
y4eOHBIX TPEIMETOB M peallbHOM JKU3HH, MOJAEJIHPOBATH C
MOMOIIIBIO TPAQHUKOB PeaTbHBIE MPOLIECCH U SBICHHUS.
Boipaxath ¢opMyJIaMH 3aBUCUMOCTH MEX/y BEIUYUHAMH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOTI'O KYPCA «I'EOMETPUS» (I1IO 'OAAM OBYYEHUSA)

7 kaacc (He MeHee 68 u)




HazBanue
pasnaesa (TemMbl)
Kypca (4ucj10

OcHoOBHOe coepkaHue

OcHoOBHBIE BU/IBI 1eATEIbHOCTH 00y4aI0 M XCH

4acoB)
IIpocTreiimme [Ipocreiimume reoMmeTpuueckre 0ObEKThI: TOUKH, MIPSMbIE, Iydd | POpMYJIMPOBATH OCHOBHBIC MIOHATHUS U ONIPEICICHHUS.
reoMeTpuyeckue |4 yribl, MHOTOYTOJIbHUK, IOMaHas. Pacno3HaBaTh  W3Yy4YCHHBIE  TEOMETpUYECKHE  (UTYpHI,
(urypsi CMexHbBIC U BEPTUKAJIBHBIE YTJIbI. ompeaeJiAiTb MX B3aWUMHOE pPACIOJIOKEHUE, BbINOJHATH
H X CBOJicTBA. Pabota ¢ mpocTelmmMu 4epTekaMH. 4yepTEX MO YCIOBHIO 33/1a4 (C MCIOJIb30BAHUEM CMBICIOBOI
HN3mepenue N3mepenue NWHEWHBIX W YIJOBBIX BEJIWYHH, BBIYHCIICHHE|OMOPHI: HABOJIIIME BOMPOCHl W/HIM aNTOPUTMA YYCOHBIX
reoMeTpuYecKuX |OTPE3KOB U YTJIOB. JEHCTBHI ).
BEeJIMYNH IMlepumerp w  mwromans  ¢uryp, cocraBieHHBIX 13| [IpoBOAMTH MPOCTEHUIINE TOCTPOCHUS C IIOMOIIBIO ITUPKYJIIS H
(14 ) MPSIMOYT OJIbHUKOB. JIUHEHKH.
HN3mepaATh NUHEWHbIE U YTJIOBBIE BETUYUHBI T€OMETPUUYECKUX
U TIPAKTUYECKUX OOBEKTOB.
OmnpeneasaTs «Ha TJa3» pa3Mepbl pPEAIbHBIX OOBEKTOB,
NMPOBOIUTH TPYOYIO OLIEHKY UX Pa3MEpOB.
PemiaTh 3amaun Ha BBIYHMCICHHE JJIMH OTPE3KOB M BEIUYHH
YTJIOB.
PemaTh 3a/1auu Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUIECKUX
duryp.
IIpoBoanTh KIIaCCU(DUKAIMIO YTIIOB, BBIYUCIATH JIMHCHHBIC H
YIJIOBbIE BEJIMYUHBI, MPOBOAUTH HECJOKHbIE HEOOXOJUMBIE
JIOKa3aTelIbHbIC PACCYKICHUS.
3HaAKOMUTBCS C UCTOPHECH Pa3BUTHS FT€OMeTPHH.
TpeyroiabHuKHU [lonsiTve ©0 paBHBIX TpEYrojJbHUKAaX U  mepBUuHbIC | Pacmo3HaBaTh mHapbl paBHBIX TPEYTOJBHUKOB HAa TOTOBBIX
(22 v) MPEJICTABICHUSI O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu|deprekax (¢ ykazaHHEM IMPU3HAKOB) MPU HEOOXOIAMMOCTH C

IIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJIBHBIX  TPEYrOJIbHUKOB.
CBOMCTBO MeMaHBbI IPSIMOYTOJIBHOT'O TPEYT OJIbHUKA.
PaBHOOepeHHBIE UM PAaBHOCTOPOHHUE  TPEYTOJbHUKHU.
[Tpu3Haku U CBOMCTBA paBHOOEIPEHHOTO TPEYrOJIbHHKA.
[IpotuB OonblIel CTOPOHBI TPEYroJIbHUKA JIEKUT OOJIbIIUI

BU3YyaJIbHOW OTIIOPOHA.

BeiBoguth  cienctBust  (PaBEHCTB  COOTBETCTBYIOILIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmyIMpoOBaTh OTIpeIeNICHUS: OCTPOYTOJIBHOTO,
TYHOYT'OJIBHOTO, MPSAMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJbHHUKOB; OWCCEKTPHUCHI, BBICOTHI,




yroJ.
[Ipocreiiine HepaBeHCTBA B T'€OMETPHUHU.

TpeyroibpHuKa. HepaBeHCTBO ToMaHOR *.
[IpsiMoyTONBbHBIN TPEYroJIbHUK ¢ yrioM B 30°.
[TepBble MOHATHUS O TOKA3aTEIBCTBAX B TEOMETPHH.

*HepaBeHCTBO

MEIUaHbl TPEYroJbHHKA; CEPEAMHHOrO NEPHEeHIUKYIpa
OTpe3Ka; MepuMeTpa TPEYroJbHUKA TNPH HEOOXOJUMOCTH C
OIIOPOH Ha aJrOPUTM TIpaBHJIA.

®opMyIHpPOBATH CBOWCTBA W NPU3HAKKA PABHOOEIPEHHOTO
TPEYTrOJIbHUKA.

CTpouTs 4epTeKu, pemiaTh 3aa4M C TTOMOIIHI0 HAXOXKICHUS
PaBHBIX TPEYTOJIbHUKOB.

I[IpuMeHsiTh  TpPHU3HAKKM  paBEHCTBA  NPSIMOYTOJBHBIX
TPEYrOJIbHUKOB B 33/7a4ax (C HCIIOJIB30BAHUEM CMBICIOBOM
OTIOpPBI: HABOMSIINE BOMPOCH W/MIM QITOPHUTMA y4eOHBIX
JEHCTBHI ).

HUcnoab3oBath U (poBbIE
CBOMCTB M3y4aeMbIX (uryp.
3HAKOMHUTBCS C HCTOPUEH Pa3BUTHS TEOMETPHUH.

pecypChIISIHCCIIeI0BAHMS

IMapanyeabHbie
npsiMble, CyMMa
yIJI0B

[TapannensHble npsMble, uX cBoicTBa. Hakpect nexamue,
COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHBIE IIPU
IepeceueHNH MapajieIbHbIX MPSMBIX CEKYIIEH ).

®opMy.IMpoBaTHL  NOHATHE  IAPAUIEIbHBIX
HAXOIMTh [TPAKTUYECKUE TPUMEPBI.
H3yuars cBoiicTBa yrioB, 0Opa30BaHHBIX IPHU IEPECEUECHUU

IIpsAMBIX,

TPeYroJIbHUKA [IpyzHak  napauIeNIbHOCTH  HPSIMBIX — YEPE3  PABEHCTBO | IApAJUIEIBHBIX IPAMBIX CEKYIEH
(14 v) pacCTOSIHUM OT TOYEK OJHOM MPSIMOM O BTOPOU MPSIMOMA. IIpoBoauTs a0Ka3aTenbCcTBA. DOPMYJIMPOBATH TeOpeMy
CymMma yriioB TpeyroJlbHUKa U MHOTOYTI'OJIbHUKA. [apaJUIEIbHOCTH  JBYX IpPSIMBIX C IIOMOILIBIO  YIJIOB,
BremHue yriiel TpeyrojbHHKa 00pa30oBaHHBIX IPU [EPECEUEHUU OTUX TMPSAMBIX TPEThEH
MPSMOM.
Be14ucjasaTs CyMMy YIVIOB TPEYTOJIbHUKA U MHOTOYTI'OJIBHHKA.
Haxonuth wuucinoBble U OyKBEHHbIE 3HA4Y€HUs YIJIOB B
F€OMETPUUYECKHUX 3a/1a4ax C HUCIIOIb30BAHUEM TEOPEM O CyMME
YIJI0B TPEYTOJbHUKA U MHOTOYT OJIbHUKA.
3HAKOMMTBCS € MCTOPUE Pa3BUTHSI TE€OMETPHUHU.
Oxkpy:KHOCTH OKpyXHOCTb, XOp/bl U TUaMETphl, ux cBoiicTBa. KacatenbHas | PopMyJMpOBaTh  ONpeldeJieHUsl.  OKPY)KHOCTH,  XOPJBl,
U KpYT. K OKpyXHOCTU. OKpY)KHOCTb, BIMCaHHas B yroia. *[lonsaTtue o|nuamerpa u KacaTeqbHOW K OKpyxHocTH. HM3ydaTrs wux
I'eomerpuueckue |I'MT, npumenHenue B 3amadax. buccexkrpuca m cepeIMHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEXKHU.
NMOCTPOCHUS HEePIEHANKYJIAP KaK TeOMETPUUYECKIE MECTa TOUYEK *. HccnenoBarb, B TOM 4nClIe HCNOJb3YS HH(POBBIE pecypcehl:
(14 9) OKpyXHOCTb, ONKCAaHHAs OKOJIO TPEYrojbHUKA. BriucaHHasi B|OKpY)KHOCTb, BIHMCAaHHYIO B YIroJl; LEHTP OKpYXHOCTH,




TPEYrOJbHUK OKPYKHOCTb.
[Ipocreiimme 3aaa4n Ha MOCTPOCHHUE.

BIIMCAHHOW B YT'OJI; PABEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoab3zoBath MeToa ['MT s nokaszarenbcTBa TEOpeM O
nepeceyeHn OMCCEKTPUC YIIIOB TPEYroJIbHUKA U CePEAMHHBIX
NEPIEHIUKYJIIPOB K CTOPOHAM TpPEYrojbHUKA C IOMOIIBIO
I'MT.*

OBnageBaTh NOHATHUSIMH  BIIMCAaHHOM
OKPY’KHOCTEH TpEyrojibHUKA, HAXOAHUTh
OKPYKHOCTEH C OIIOPOU HA aIrOPUTM IIpaBUIIA.
PemiaTh OCHOBHBIE 3aJa4¥M HA NMOCTPOEHHE: YIrja, PaBHOTO
JAHHOMY; CEpPEAMHHOIO MEpHEeHAMKYJISpa JaHHOIO OTPE3Ka;
OpsMOM,  MNpOXOJsAlIEH  4Yepe3  JaHHYl0  TOYKYy U
NEePIEHINKYIISIPHON JTAHHON NPSMOHN; OWMCCEKTPUCHI JTaHHOTO
yria; TPEyroJibHUKOB [0 Pa3jJu4YHbIM 3JEMEHTaM Ipu
HEO0OXOJUMOCTH C HANPABJISIOLIEH TOMOIIBIO.

3HAKOMHTBCS ¢ HCTOPHEN Pa3BUTHS T€OMETPUHU.

U OIMCAaHHOU
LHEHTPbl  3TUX

[MoBTOpEHUE,
00001IEHnE
3HAHMH
449)

[ToBTOpenue u 000OIIEHHWE OCHOBHBIX IMOHATHH W METOOB
Kypca 7 Kiacca.

Pemarthb 3aJla4M Ha IIOBTOPCHHUC, WILUIIOCTPUPYIOIIHUEC CBA3U
MCKAY pa3jIMYHbIMU 4aCTAMU Kypca.

8 ki1acc (He MeHee 68 u)

HazBanue
pa3naena (TemMbl)
Kypca (4uci1o

OcHoOBHOE co/lep:KaHue

OcHoOBHBIE BU/IBI 1eATEJIbHOCTH 00y4YAKIIHNXCH

4acoB)
Yeroipéxyroabnuuk |[lapannenorpamm, ero npusHaku u cBoiicTBa. YactHele cinydau | A300paxaTh U HAXOAUTH HA YepTEXKaX UYETHIPEXYTONbHUKU
" napajuiesiorpaMmMoB  (TIPSIMOYTOJIBHUK, pOMO, KBaapaT), WX |pPa3HBIX BUJOB M UX dJICMCHTEHI.
(12 9) npu3Hakd W cBoiictBa.  Tpamemusi.  PaBHOOOkas — u|®opmyJimpoBaTh onpeaeaeHus : napajuiesiorpaMmma,

MPSIMOYTOJIbHAS TPATICIIHH.
*Y nBoenne Meauansl. LlenTpanbHas cumMmmeTpus *

NpsSIMOYTOJIbHUKA, pOoMOa, KBaJpaTa, TpareluH, paBHOOOKON
Tpamnenuu, NpsMoyrojabHOM Tpaneuuu.




HUcnoab3oBaTth 1NpH  pemieHHMH MNPOCTEHINMX  3a1a4
IIPU3HAKY U CBOMCTBA: NapajuieJorpaMMa, MpsMOyroJIbHUKA,
pomOa, KBaJpara, Tpameuuud, pPaBHOOOKOW TpameruH,
IIPSIMOYTOJIBHOW Tpanenuu.

IIlpuMeHATH MeTOA YJIBOCHMS MEIUaHbl TPEYrOJbHHUKA C
ONOPOM HA AJITOPUTM IIPABUIIA.

Hcnoab3oBath 1udpoBbie pecypchl s HCCIEIOBAHUS
CBOMCTB M3y9aeMbIX QUTYP.

3HAaKOMUTBHCS C UCTOPUEN Pa3BUTHS FeOMETPHH.

Teopema PaJieca
U TeopeMa 0
NPONOPUHOHAJIBLH
bIX OTpe3KaXx,
MOX00HBIE
TPeYroJbHUKH
(154)

*Teopema dareca 1 TeopeMa O MPOIMOPIHOHATBHBIX OTpe3Kax. ™
CpenHsist TMHUS TpeyroyibHUKa. Tpanenus, e€ cpeaHsist IUHUs.
*[IponopuroOHaNbHbIE  OTPE3KH, TOCTPOEHUE  YETBEPTOTO
IIPOINOPLIMOHAILHOTO OTPE3Ka.

CBoiicTBa IIeHTpa Macc B TPEYTOJIbHUKE.

[lonobuble  TpeyroibHuku. Tpu  mpusHaka
TpeyroabHUKOB*. [IpakTHueckoe mpuMeHeHue.

nonoous

IIpoBoaMTHL MOCTPOEHHS C IIOMOLIBIO HUPKYJIS U JINHEUKU C
ucronb3oBaHue  teopeMbl  dameca M TEOpEMBI O
IIPONOPLUOHAIIBHBIX ~ OTPE3KaX, CTPOMUTH  YETBEPTHIN
MIPONOPUMOHAIBHBIA OTPE30K C ONOPOM HA 3PUTEIBHYIO
HarJIsJHOCTb.

HaxoauTh 10100HBIE TPEYTOIBHUKH HA TOTOBBIX Y€PTEXKax C
yKa3aHUEM COOTBETCTBYIOLIMX MPHU3HAKOB M0J00US HpHU
HEO0OXOIMMOCTH C BU3YATBHOH OIOPOii.

Pemates 3agaum Ha NOJ00HbBIE TPEYrOJIBHUKH C IOMOLIBIO
CaMOCTOSITENIbHOTO TIOCTPOCHHSI YEepTeKEH U HAXOXKICHUS
NOJOOHBIX ~ TPEYrOJILHUKOB  NPU  HEOOXOJUMOCTH  C
HaIlpaBJIAOIIEH TOMOILBIO.

IIpoBoanTh 10KA3aTEJBCTBA C UCIIOJIL30BAHUEM ITPU3HAKOB
10/100MsI HECIIOKHBIX T'€OMETPUYECKUX 3aJlad C ONOpoil Ha
QIITOPUTM Y4eOHBIX JEHCTBUIA.

IIpumeHsiTH  [OJIy4€HHbIE  3HAHMSI  [pPU  PEIICHUU
reOMETPHUECKUX U MPAKTUYECKUX 3a/1a4 IPU HEOOXO0AUMOCTH
C HaIIPABJISIIOLIEN TTOMOLIBIO.

3HAKOMHTBCS ¢ HCTOPHEN Pa3BUTHS T€OMETPHUHU.

Ilnomane.
Haxo:xxaenue
IJIoLAxe
TPeyroJibHUKOB

[TonsiTre 06 0OIICH TEOPUH TUIOIIA/IH.

@dopMmynbel IS TUIOMIATU TPEYTOJbHUKA, IMapajuieiorpaMmma.
*OTHOILIEHUE TIOMIAeH TPEYTrOJbHUKOB C OOIIMM OCHOBAaHHEM
WJIN OOIIEi BEICOTOIA.

OsiajeBaTh NEePBUYHBIMM TPEACTABJIEHUAMH 00 001l
Teopun Imomaau (Mmepel), ¢GopMyJHPOBATHL CBOWCTBA
IUTOIIA/IH, BBIACHATH UX HAIJIATHBIA CMBICIT.

[MpumensTs  ¢GopMyidbl  IOHAMM  MApauIeorpaMMma,




U MHOT'OYT0JIBHBIX
¢uryp. Ilnomaan
noA00HbIX puryp
(14 9)

Berunciienue miomanei CioXHbIX (GUryp uepe3 pa3doueHue Ha
YacTH M JI0CTpoeHue. *

[Tnomanu duryp Ha kieryatoit Oymare.

[Tnomanu nogoOHBIX Guryp. Beraucnenne mromaneii. 3amadun ¢
MPAKTUYECKUM cojiepKaHueM. *PelieHue 3agad ¢ IMOMOIIBIO
METO/1a BCIIOMOTIaTeIbHOM IIIOIIaan. *

TPEyrojbHUKA, TpaleUul C ONOpPOH Ha CIPABOYHYIO
UHPOPMALIHIO.
[IpumensTs bopmytsl IUTOIIA A BBIITYKJIOTO

YeTHIPEXYTOJIbHUKA Yepe3 ITUArOHAIN M YTOJI MEXIy HUMHU C
OIOPOH Ha CIIPAaBOYHYIO HH()OPMALIUIO.

Haxoauth 1iomaau ¢uryp, n300paXEHHBIX Ha KIETYATON
Oymare, HCIOJIb30BaTh Pa30MEeHNE HA YaCTH U JOCTPOCHHE.
Pa30upaTh npuMepbl UCIOIB30BaHUS BCIIOMOTATEIbHOMN
TUTOIIA/H JUISl PEIICHHUS TEOMETPUUECKHX 3a/1ad.

Haxoautp 1wiomagu monoOHbIX (uUryp ¢ oOmopod Ha
CIIPaBOYHYIO HHPOPMAIIHIO.

BbIuucasiTh TUI0IAAN PA3IMYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTp 3a1a4u Ha IJIOMIAJb C IPAKTUYECKUM COJCp)KaHUEM
M0CJIe COBMECTHOTO aHAJIN3a.

Teopema
IMudaropa n
Hayaja
TPUTOHOMETPHH
(10 v)

Teopema Iludaropa, e€ moka3aTeNbCTBO M INPUMCHCHHE.
ObpatHas Teopema [Tudaropa.

OmnpeneneHne TPUTOHOMETPUYECKUX (YHKIMA OCTpPOro yria,
TPUTOHOMETPUYECKUE  COOTHOLIEHUST B  MPAMOYTOJIbHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
CooTHOILIEHUsST ~ MEXAY CTOPOHAMHM B  MPSIMOYTOJBHBIX
TpeyrojbHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBats Teopemy lludaropa, ucmoab3oBaTh €€ B
MIPAKTUYECKUX BBIYMCICHUSX.

Bnametp  NOHATHSAMH — TPUTOHOMETPHYECKUX  (PYHKIUI
OCTpOTO yIjia, IPOBEPSATH UX KOPPEKTHOCTb.

BbIBOAUTH  TPUTOHOMETPUYECKHE  COOTHOLICHHS B
IpPSIMOYTOJIBHOM TPEYTOJbHUKE C OMOpPOH Ha CIPAaBOYHYIO
UHPOPMALIHIO.

HccnenoBath  COOTHOUIGHUS  MEXAy  CTOPOHaMH B

MPSIMOYTOJIBHBIX TPEYToJIbHUKAX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBJIAIONIEH MOMOIIIBIO.

Hcnoan3oBats  QOpMylbl  TpUBEACHUS U
TPUTOHOMETPUUYECKOE TOXKJIECTBO AJISl HAXOXKACHUS
COOTHOIICHUH MEXAY TPUTOHOMETPHUYECKUMH (QYHKIMSIMHU
pa3NUYHBIX OCTPHIX YIJIOB C OMNOPOM Ha CIPaBOYHYIO
UHPOPMALIHIO.

IIpuMeHsATH MOJlydYeHHbIC 3HAHUS U YMEHUS NpPU pEIICHUU
NPaKTUYECKUX 337a4 (MpH HEOOXOAMMOCTH C OIOpPOH Ha
AJITOPUTM IPaBUIIA).

3HAKOMUTBCS C HCTOPHEPA3BUTHS TECOMETPHUH.

OCHOBHOC




Yrasl B Bnucanubie ¥ LIEeHTpalbHbBIE YTJIbl, YTOJI MEXAY KacaTelbHOU U |MOpMYJMPOBATH OCHOBHBIE OIIPEACIICHUS, CBSA3aHHBIE C
OKPYKHOCTH. XOPJIOH. yrjlaMH B Kpyre (BIUCAHHBIN YToJl, IEHTPAIbHBINA yTO).
Bnucannbie VYTIbl MEXAy XOpJaMu U CEKYIIHMHU. HaxoauTth BOUCaHHBIE YIJIbI, ONUPAIOLINECS HA OJHY AYTY,
U ONMCAHHbIE Bnucanubie 1 onucaHHbIE YETHIPEXYTOIBHUKH, UX MPU3HAKU U |BBIYMCJIASTD YIJIbI C IOMOIIBIO TEOPEMBI O BITUCAHHBIX YTJIaX,
4eThbIPpEeXyroJbHHUK |cBoOWcTBa. IIpuMeHeHMe STUX CBOWCTB MpU  PEIICHUH [TEOPEMbl O BIHMCAHHOM YETBIPEXYTOJbHHUKE, TEOPEMBI O
U. r€OMETPUUYECKHX 3a/1a4. LHEHTPATBHOM YIJIE TpPU HEOOXOAMMOCTH C BHU3yaJbHOU
KacareabHble B3aumHoe pacnonioxeHue AByX OKpyxkHocred. Kacanue |onopoit.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBatb, B TOM 4YHCIE C IOMOMIBIO IH(PPOBBIX
Kacanue peCypcoB, BIMCAaHHbIE M ONMCAHHBIE YETHIPEXYTOJIbHUKH,
OKPY’KHOCTeH BbIBOJIMTh WX CBOMCTBA W TMPU3HAKH IIOCIIE€ COBMECTHOTO
(13 9) aHasu3a.
Hcnoan3oBaTh 5>TH CBOWCTBA M TMPU3HAKUA TPU PEUICHUU
3az1ay.
[MoBTOpEHUE, [ToBTOpEeHNE OCHOBHBIX MOHSTHH M METOJOB KypcoB 7 u 8|PemaTh 3aJa4yu Ha MOBTOPEHHE, WLIIOCTPUPYIOIIUE CBS3U
00001IeHne KJIaCcCOB, 0000IIIeHNEe 3HAHUH. MEXy Pa3IMYHBIMHU YaCTSIMH Kypca.
3HAHMH
(44)

9 kaacc (He meHee 68 u)

HazBanue
pa3aena (TemMbl)
Kypca (4uci10

OcHoOBHOE co/lep:KaHue

OcHoOBHBIE BU/IbI 1eATEIbHOCTH 00y4YAKIIMXCH

4acoB)

Tpuronomerpusi. |Ormnpenenenue TpuroHomerpuueckux GpyHkuuii yriaos ot 0° no|PopmyJMpoBaTh  onpeldeleHHs]  TPUTOHOMETPHUUECKUX
Teopembl 180°. KocuHyc W cuHyC OpsMOro W Tymoro yria. Teopema|(yHKIHMHA TYHBIX W TPSMBIX YIJIOB C BU3yaJbHOH OMOPOH.
KOCHHYCOB M KocuHycoB. (OOoOméHHas) TeopemMa CHHYCOB (c paaunycoMm |DopMynHpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAaHHOM OKpyXHOCTH). HaxoxaeHue [UIMH CTOpPOH U |paJlyCOM OMHCAHHOMN OKPY>KHOCTH).

Pemenne BEJIMYHH YIJIOB TPEYTOJIbHUKOB. Pemiate TpeyroiabHUKM C OMNOPOH Ha alropuT™M Y4eOHBIX
TPEeyrojibHUKOB ®opmysia MWIOMAAM TPEYTOJIbHUKA YEPE3 JIBE CTOPOHBI U YrOJ | ICHCTBHUIA.

(16 9) Mexay Humu. @opmyria IUIoImaaM YeTBIPEXYTOJbHUKA uepes ero |Pemate  mpakTHYecKHe  3aJa4yM, CBOAsAINHMeCH K




AWaroHajau U yroJj MExAy HUMMU.
HpaKTquCKOG MMPUMCHCHUC NOKA3aHHBIX TCOPCM.

HaX0KACHUIO PA3JIMYHBIX 3JIEMCHTOB TPEYroJbHHUKA.

IIpeodpa3oBanue | *[lonsTHe o mpeoOpazoBaHUM MOAOOUS. OcBaunBaTh NOHSATHE npeoOpazoBaHus noaoowus.
noaoous. CoO0TBETCTBEHHBIE 3JIEMEHTHI MOJOOHBIX QUTYD. HccnenoBath OTHOIICHUE TUHEHHBIX 3JIEMEHTOB (DUTYp MpU
Metpuyeckue Teopema o0 TpoM3BENCHWH OTPE3KOB XOpJ, Teopema o |mpeodpa3oBanuu nonobus. HaxoauTs npumMepsl mogo0Ous B
COOTHOIIIEHHUS B MPOU3BEICHUN OTPE3KOB CEKYIIMX, TEeOpeMa O KBaJpare |OKpYKarolleil 1edCTBUTEIbHOCTH.
OKPY’KHOCTH kacarenbHOW. [IlpuMeHeHne B pelieHUH reoMeTpuuecKkux | *“BbIBOANMTH METPUUYECKHE COOTHOIICHUS MEXIY OTpE3KaMu
(10 9) 3ajad. * XOpJ, CEKylIMX UM KacaTellbHbIX C HCIOJIb30BaHUEM
BIMCAHHBIX YTJIOB M MOJOOHBIX TPEYTOJILHUKOB.
Pemiath reomeTpuueckue 3amaud U 3aJayd U3 peasbHOU
KHU3HU C HCIIOJIb30BAHUEM ITOJI00HBIX TPEYTOJIBLHUKOB. *
BekTopsbl OmpenenieHne BEKTOPOB, CIOXKEHHE W PA3HOCTh BEKTOPOB, | Mcmo/b30BaTh BEKTOPHl Kak HaNpaBJICHHBIE OTPE3KH,
(12 9) YMHO>KEHHE BEKTOpa Ha YUCJIO. HCCJIeI0BATH reoOMEeTPUYECKUI (mepemereHue) u
OU3NYECKUI U TEOMETPUUECKHUI CMBICI BEKTOPOB. ¢dbusnuecknii (CMia) CMBICIBI BEKTOPOB C OIMOpPOM Ha
Pa3znoxxeHue BekTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM. | BOIIPOCHBIH IJIaH.
Koopaunarts! BekTopa. 3HaTh omnpeaejJeHUss CYMMbl U Pa3HOCTH BEKTOPOB,
CkansspHO€ TNPOU3BEACHHE BEKTOPOB, €ro MPUMEHEHHE ISl | YMHOKEHUS BEKTOpa Ha YHCIIO, HCCJIeN0BATH
HaXOJICHUS JIJTUH U YTJIOB. TCOMETPHUYSCKHUNA U PUBUUSCKUN CMBICIBI ATHX OTIePaITHi.
Pemenue 3a1a4 ¢ moMoIbI0 BEKTOPOB. Pemiats reomeTpuyeckue 3aJayd  C  HUCIOJB30BaHHUEM
[IpuMeHneHne BEKTOPOB Il pelICHUs 3a7a4 KUHEMAaTHUKU | |BEKTOPOB.
MEXaHHKH. PacknagbiBaTh BEKTOp 1O JIBYyM  HEKOJUIMHEAPHBIM
BEKTOpaM.
Hcnonb3oBaTh  CKaIsipHOE  MPOU3BEICHHE  BEKTOPOB,
BBIBOJIMTH €0 OCHOBHBIE CBOMCTBA.
BbiuncasTe cymMMy, pasHOCTh M CKaJspHOE IMPOU3BEICHUE
BEKTOPOB B KOOpJAMHATAX.
IIpuMeHSITH CKalIsIpHOE MPOU3BENCHUE ISl HAXOXKJICHUS
JUTHH U YTJIOB.
JexapToBbI JlekapTOBbI KOOPIMHATHI TOUEK Ha TIOCKOCTH. OcBauBaTh NMOHATHE MPSIMOYTOJBHON CHUCTEMbI KOOPAMHAT,
KOOpAMHATHI Ha | *YpaBHeHue NpAMON.* YTIIOBOW KOA(PQHUIMEHT, TAHICHC YrJa|JeKapTOBBIX KOOPIUHAT TOUYKH.
IUIOCKOCTH HAKJIOHA, TapaJUIeTIbHbIEC U MEePIEeHINKYISIPHBIC TIPSIMBIE. HccnenoBath ypaBHEHHE NPSIMON M OKPYKHOCTH C OMOPOH




(CRY)

YpaBHeHHE OKpYKHOCTH. HaxoxaeHue KOOpAMHAT TOYEK
IepeceYeHusI OKPYKHOCTHU U IPSIMOM.

Meroa KOOpAMHAT NIPU PELLIEHUU F'€OMETPUYECKUX 3a1a4.
Hcnons3oBanne MeToa KOOPAMHAT B IPAKTUYECKUX 3a/1a4ax

Ha BOIIPOCHBIH IIJIaH.

Haxonuts eHTp 1 paanyc OKpYKHOCTH 110 €€ YPABHEHUIO.
Pemats 3aga4unHa HaX0XIEHNUE TOUYEK IIEPECCUECHHUS NPSAMBIX
U OKPY>KHOCTEH € MOMOIIBI0 METOJa KOOPIUHAT.
Hcnoab3o0BaTh CBOWCTBA YriaoBOro ko3 ¢uiMeHTa MnpsMoi
IpU peUleHUH 3adad, I ONpPENENICHUs PpaCHOJIOKEHUs
MPSMOM.

IIpumeHATH KOOPAMHATHI MIPU PELIEHUU I'€OMETPUUECKUX U
IIPAaKTUYECKUX 3a1ad, JUI IIOCTPOEHUS MaTeMaTHYECKHX
MOJIENIeN peasIbHBIX 3a/1a4 («METOJ KOOPAUHATY).
IHosb30oBaTbest 11 NOCTPOECHHUA M MCCIENOBaHUU
U(PPOBBIMU PECYPCAMH.

3HAKOMHTBCS ¢ HCTOPHEN Pa3BUTHS T€OMETPUU

IIpaBuibHbIE
MHOI'0YI'0JIbHUKH.
JlanHa
OKPYKHOCTH H
IUIOIA/Ib Kpyra.

[IpaBuibHBIE MHOTOYTOJIBHHUKH, BBIYMCICHHE WX 3JIEMEHTOB.
Yucno W JUIMHA OKPYXKHOCTH. [[MMHa AOyru OKpYKHOCTH.
Pannannas mepa yria.

[Inomane kpyra W €ro 53JIE€MEHTOB (CEKTOpa M CETMEHTA).
Brerancnenue momaneit Gpuryp, BKIFOYAIONINX YJIEMEHTBI KpyTa.

®opmyJIMpOBaTH olpeieNieHue
MHOT'OYTI'OJIbHUKOB, HAXOAMTh UX JIEMEHTHI.
IToab30BaThCsA MOHATHEM JUIMHBI OKPY)KHOCTH, BBEJIEHHBIM
C IOMOIIBIO NPAaBUIBHBIX MHOI'OYI'OJBHUKOB, ONpedesiTh
YUCIO , AJIMHY JYTH U paluaHHyI0 Mepy yria 1o o0pasity.

IMpaBUJIbHBIX

Beruuciaenue IIpoBoauTh Mepexox OT paguaHHON Mephl yIiia K rpaayCHON
IIomaaen ¥ HA00OpOT IO BU3YaJILHOU Omope.
8 ) OmnpeaesasiTh MI01AL KPYTa.
BeiBoauTs dopmynbl (B rpagycHON U paguaHHONW Mepe) A
JUIMH AYT, IUJIOIIAJIed CEKTOPOB M CETMEHTOB C OMNOpOMl Ha
BOIIPOCHBIH IIJIaH.
BoriuncasaTs miomanu (Guryp, BKIIOYAIOUIUX DIEMEHTHI
OKpY’)KHOCTM  (Kpyra) C OHNOpOil Ha  CHPaBOYHYIO
nH(pOopMaIuIo.
HaxoauTh miomaay B 3ajja4ax peajibHOM KU3HHU.
JABuxennst *[ToHsiTHE O ABMKEHUU TUIOCKOCTH. Pa3oupars  npumepbl,  WUIIOCTPUPYIOLUIME  HOHATUSA
IVIOCKOCTH [TapannenbHblil IepeHoc, MOBOPOT U cuMMeTpus. OCU U LIEHTPHI | IBUKEHUS, LIEGHTPOB U OCEH CUMMETPHUHU.
(6 4) CUMMETPUHU. @®opMyTHPOBATH ONPEICICHHUS MapajyIeIbHOrO0 IEPEeHoca,

[Ipocreiimune npuMeHEeHHs B PEILIEHNH 3a1a4 *.

IIOBOPOTA W OCEBOM CUMMETPUU C BU3YaJbHOW OMNOPOM.




HaxoauThb HenoIBUKHbIE TOUKHU T10 00pasily.

HaxoauTh EHTPHI M OCH CUMMETPHI pocTeimux Guryp mo
oOpa3iy.

*[IpuMeHATh NapajuIeJIbHbI MEPEHOC U CUMMETPHUIO IpU
peLIeHNH TeOMETPUUECKUX 3ajiau (pa3doupaTb IPUMEpBI).
Hcnoab30BaTh U TOCTPOCHUS U UCCIIEAOBAHUHN ITU(PPOBBIE
pecypchL *

[MoBTOpEHUE,
00001IEHME,
cucTeMaTH3AIUS
3HAHMH

(79

[ToBTOpeHNE OCHOBHBIX TOHSTUW M METOJOB KypcoB 7—9

KJ1acCcoOB, 0000IIeHHE U CHCTEMATHU3ALIUs 3HAHUH.

[Ipocreiime reomeTpuueckue QUIypHl HW  HX CBOWCTBA.
N3mepenne reoMeTpuYecKux BETUYHH.

TpeyroabHUKH.

[TapanienbHble U EPIEHIUKYIISIPHBIE MTPSIMBIE.
OkpyXHOCTb M Kpyr. l'eoMeTpuueckue MOCTPOCHHs. YTIbI B

OKPY)KHOCTH. BrucanHple W  ONHCAaHHBIE  OKPYKHOCTHU
MHOT'OYTOJIbHUKOB.

[IpsiMast 1 OKPYKHOCTb.

YeThIpEXYTroJIbHUKH. Bnucannsie u OIMMCaHHbIE
YETHIPEXYTOJIbHUKHU.

Teopema Iludaropa u Hauana TpuroHomeTpur. Pemenne oOmmx
TPEYrOJIbHUKOB.

[IpaBunbHBIE MHOTOYTOJIBHUKHU.

[TpeobOpazoBanus TUIOCKOCTH. JBroKeHMSL. [omoGwue.
Cummertpusi.

Iltomans. Beraucnenne mmromanei. Ilnomanu 1mogoO0HBIX

uryp.
JlekapTOBBI KOOPAMHATHI HAa TIIOCKOCTH.
BGKTOpLI Ha IIJIOCKOCTH.

OnepupoBaTh MOHATUAMM: (UTYpa, TOUKA, TpsMasi, yroi,
MHOTOYI'OJIbHUK, PaBHOOEAPEHHBII M  pPaBHOCTOPOHHHUM
TPEYrOJIbHUKH, IPSIMOYTOJIBHBIA TPEYrOJIbHUK, MEIUaHa,
OuccekTpuca M BBICOTa TPEYrOJbHUKA, IapajieIorpaMM,
poMO, TPSMOYTOJIBHUK, KBajapar, Tpameuus; OKPYKHOCTb,
KacaTelbHasl, paBEHCTBO U MOJ00HMe (PUryp, TpeyroJbHUKOB;
[apaJUIEIbHOCTh ¥ NEPHEHIUKYJSIPHOCTh IPSIMBIX, YIOJI
MEXIY MNpSIMBIMH, CHUMMETPHUS OTHOCHTEIBHO TOYKH U
IpsIMOM; JUIMHA, PAcCTOSHHE, BEIWYMHA YyIja, IUIOLIAJb,
IIEpUMETD.

HUcnonb3oBare  (opmynabl: mnepumerpa U IuloUianu
MHOI'OYTOJIbHUKOB, UIMHBI OKPY>KHOCTH W IUIOLIAJHM Kpyra,
00bEMa NPSMOYTOJIBHOTO Mapajuiesenunesa.

OnepupoBarh MNOHATHAMHU: IPAMOYIOJIBHAs  CHCTEMa
KOOpJAUHAT, BEKTOp; MCHOJAb30BATh OTH MOHATHS I
IIPEACTABJICHUS JTaHHBIX M PEIICHMS 3a7a4, B TOM YHUCIE U3
APYrux y4eOHBIX MPEIMETOB.

Pemiate 3agayM Ha DOBTOPEHHE OCHOBHBIX IIOHATHH,
WUIIOCTPALMIO CBSI3€H MEXIy pa3IM4YHBIMU 4YacTsAMU Kypca.
Bb10upaTs MeToa 115 peleHus 3a1auu.

Pematsb 3a5a4m U3 NOBCEHEBHON KU3HU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»




(IO TOJAM OBYYEHUS)
7 kiacc (He meHee 34 1)

Ha3zpanue
pa3aesa (TemMbl)
(4MCJI0 YacoB)

OcHoOBHOE co/lep:KaHue

XapakTepucTHKA AeSTeJIbHOCTH 00y4aromuxcst

Ilpeacrasiienue [IpencraBnenne pgaHHpiIx B Tabnuuax. [Ipaktuyeckue | OcBamBaTh Ha 0azoBoM ypoBHE CIocoobl
AAHHBIX BBIUUCIICHUS] 10 TaOJWMYHBIM JlaHHBIM. l3BieueHne U | NpeACTaBICHUS CTATUCTUYECKUX MJAHHBIX M YHMCIOBBIX
(79) UHTEpIpeTanus TaOJMYHBIX NaHHBIX. [IpakThdeckass paboTa | MaccMBOB € TMOMOIIbIO TalOiIWIl ¥ AMarpamMm ¢
«Tabmuupn». UCIIOJB30BAHUEM aKTyaJIbHBIX M BaXHBIX JaHHBIX
I'paduueckoe mpencraBieHne JaHHBIX B BUAE KPYTOBBHIX, | (memorpaduyeckue JTaHHbIE, IIPOU3BOJICTBO
CTONOMKOBBIX  (cTOsIOUaThIX)  AMarpamMM.  UYTeHMe UM | HPOMBIIUICHHOH U CEeJIbCKOXO3IHCTBEHHOM NPOMYKIMH,
noctpoeHne  auarpamm.  llpumepsl  nemorpaduueckux | OOIIECTBEHHBIE U IPUPOIHBIC SBICHHUS).
Jyarpamm. H3yyars Metoabl paboTbl C  TAOIMYHBIMM U
[IpakTuueckas padora «Jluarpammsl». rpadM4ecKUMHU TIPEICTABICHUSIMH JAHHBIX C IMTOMOIIBIO
IU(PPOBBIX PECYpPCOB B XOJ€ NPAaKTUYECKUX paboT (¢
HaIPaBJISAOLIEH TOMOILBIO).
OnucareapHas Yucnossle Habopel. CpenHee apudmeTnyeckoe. OcBauBaTh Ha 0230BOM YpOBHE NOHATHSA: UYUCIOBOHI
CTATHCTHKA Menunana yncioBoro Habopa. Y CTOHYMBOCTb ME/IUAHBI. Ha0op, Mepa LIEHTPalIbHON TeHJIEHIMH (Mepa LIEHTpa), B
8 4) [IpakTtuueckas padbora «CpeaHue 3HaAYCHUS. TOM YHUCJIE CpeliHee apu(MeTHIecKoe, MeIHaHa.

Haubonpiiee 1 HauMeHbIIEE 3HAYCHHSI YHCIOBOTO Habopa.
Pasmax.

OnucpiBaTh CTAaTHCTUYCCKUE JIAHHBIE C TIOMOIIBIO
cpeaHero apupMETHYECKOro M MeAnaHbl. PemaTs 3amaun
(c WCHOJB30BaHUEM 3PUTEIBHOW HAMVIATHOCTH W/WIN
BepOAIbHOM OTIOPHI)

H3yuaTh cBOiicTBAa CpEIHHMX, B TOM YHCJIEC C MMOMOIIBIO
U(POBBIX PECYpCOB, B XOJEe NPAKTHUECKUX pador, (c
HAIPaBJISIONIEH MOMOIIIBIO).

OcBanBaTh Ha 0230BOM ypOBHE NMOHSTHS: HanOOJIbIIICE
U HauMEHbIIIee 3HAUYCHHSI YMCIIOBOTO MacCUBa, pa3Max.
Pemarts 3aga4yu Ha BBIOOp crioco0a ONMUCaHUs JTaHHBIX B




COOTBCTCTBUH C HpHpOHOﬁ JaHHBIX nu OeasaMHu
HCCICa0BaHUs C Hanpaanﬂomeﬁ IIOMOIIBIO.

Cayuaitnas
H3MEHYUBOCTH
(64)

*Cny4aiiHas ©3MEHUUBOCTh (TMpuMepsl). YacToTa 3HaUCHUH B
MaccuBe JaHHbIX. ['pynnuposka. ['uctorpammel.
[IpakTuueckas padora «CiryyaiiHasi ©3MEHYUBOCTbY. *

*OcpauBaTh NOHSATHS: YacTOTa 3HAYECHHH B MAaCCHBE
JAHHBIX, TPYNTIIUPOBKA JAHHBIX, TUCTOTpamMma.

CTpouTh TUCTOrpamMMbl IO 00pasily

OcBauBaTth rpaduyecKue MPECTaBICHUS PA3HBIX BHJIOB
CIIy4aifHOH H3MEHYMBOCTH, B TOM YHCJIE C MOMOUIBIO
U(PPOBBIX PECYPCOB, B XO€ MPAKTUIECKON pabOTHL. *

BBenenue B
Teopuro rpagos
4 )

*I'pad, BepmmHa, pedpo. IlpeacraBnenue 3aqauu ¢ MTOMOIIBIO
rpada. Crenenp (BaJeHTHOCTh) BepuminHbl. Yucino pédep u
cymmapHasi ctenieHb BepmwH. llens u muki. [lyte B rpade.
[IpencraBnenue o cBasHoctu rpada. O6xox rpada (sitinepon
nyTh). [IpencraBnenne 00 OpHEeHTUPOBAHHBIX Tpadax. *

*OcBauBaTh NOHATHA: Tpad, BepmmHa rpada, pedpo
rpada, crernenp (BaJeHTHOCTh BEPIUINHBI), LIETIb U ITUKI.
OcBauBaTh NOHATHA: MyTh B rpade, SHIEPOB IyTh,
00x01 rpada, OpueHTUPOBAHHBIN rpad.

OOcyxknaTh pelieHde 3aJa4d  Ha TIOUCK CYMMBI
cTeneHeld BepmuH rpada, Ha MOMCK oOxona rpada, Ha
NOWCK TMyTeid B  OPHUEHTHPOBAHHBIX Tpadax ¢
HAIPAaBIISAIONIEH TOMOIIBIO.

OcBanBath cnoco0bl TPEACTABICHUS 3a1ad M3 Kypca
anreOpbl, TEOMETPUM, TEOPHH BEPOSATHOCTEH, APYTrUX
OpeMETOB ¢ ToMoulbio rpadoB  (KapThl, CXEMBI,
JNEKTpUYECKUE 1enu, (yHKIMOHAIbHbIE COOTBETCTBUS)
Ha npuMepax. *

BepositHOCTB M
yacTora
CJIYYaAHHOr 0
coOBITHUSA

44)

*Cny4aifHbIil ONBIT W ciydaiiHoe coObiTne. BeposTHOCTh U
yacToTa coObITHS. POib ManoBEpOATHBIX U TNPAKTUYECKU
JIOCTOBEPHBIX COOBITUH B MpHpoJe U B obmecTBe. MoHeTa u
UrpajibHasi KOCTb B TEOPUHU BEPOSTHOCTEH.

[IpakTuueckas padora «Hacrora BelageHus opiay.*

*OcBanBaTh NMOHATHS: CIy4YalHBIN ONBIT U CIy4aiiHOE
cOOBITHE, MaJIOBEPOSATHOE U IPAKTHUUECKU JOCTOBEPHOE
coObITHE.

H3yyaTrs, 3HAYNMOCTh MAaJOBEPOSTHBIX COOBITHH B
OpUpojie M OOILECTBE Ha BaKHBIX IpHUMepax (aBapuH,
HECYaCTHBIE CiIy4au, 3aIIMTa IIEPCOHAIIBHON
uHpopmaruu, nepenada JaHHbIX).

HM3y4yath posib KIACCUYECKHUX BEPOSTHOCTHBIX MOJEIEH
(MoHeTa, UrpajgbHas KOCTb) B TEOPUU BEPOSITHOCTEH.
Habaropats M M3y4aTh 4acTOTy COOBITMH B IPOCTBIX




9KCIIEPUMEHTAaX, B TOM YHCJIE€ C MOMOUIbIO MHU(POBHIX
pECypcoB, B X0/1€ IPAKTHIECKOH pabOTHI. *

0O06006menue,
KOHTPOJIb
(549)

[IpencraBnenne  ganHbix.  OmnucarenpHas — CTaTUCTHKA.
BeposiTHOCTB CITy4aifHOTO COOBITHSI.

IToBTOpPSITH W3y4eHHOE U BBICTPAUBATBH CHCTEMY
3HAHUMU.

Pemath 3a7a4u Ha NPECTABICHUE U ONMCAHUE JAaHHBIX
c IIOMOUIBIO M3YYEHHBIX XapaKTEPUCTUK C
HaIPAaBJIAIOLIEN TOMOILBIO.

Ob6cy:xkaaThb NpUMepbI CITy4alHBIX COOBITHH,
MaJIOBEPOATHBIX U IIPAKTUYECKH JIOCTOBEPHBIX
CIIy4alHbIX COOBITUH, UX pPOJM B MPUPOAE M KU3ZHU
YeJI0BEKa

8 kiacc (He menee 34 4)

HazBanue
pasaena (TemMbl)
(UM CJ10 YacoB)

OcHoBHOE coaepikanue

XapaKTepHCTI/IKa JACATCJIBHOCTH oﬁyqaloumxca

IToBTOpEHHE
Kypca 7 kiaacca
4

[IpencraBnenne  ganHbiX. OmnucarenbHas  CTATUCTHKA.
Crnyuaiinast m”3MeHuYnBOCTh. CpeHHe YncIoBOro Habopa.
Cnyualinpile  coObITUS.  BepoATHOCTM M 4YacTOTHI.
Knaccuueckue monenu TeopuM BEpOSTHOCTEH: MOHETa U
urpaiabHasi KOCTb.

IloBTOPSAITH H3y4eHHOE U BBICTPAMBATB CUCTEMY
3HAHUM.

Pemiate 3agaum (M0 BHU3yaJbHOl  omope) Ha
IPEJICTaBICHUE W ONHCAaHUE JIAHHBIX C IIOMOIIbIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemiatp 3agaum (Mo BHU3yaJibHOIl  omope) Ha
MPEACTABICHUE TPYNIIMPOBAHHBIX JAHHBIX WU ONHCAHHUE
CIIy4ailHOM U3MEHYMBOCTH.

Pemiatp 3agaum (M0 BHU3yaJbHOl  omope) Ha
omnpeacieHue Y4aCTOThI CIIy4alHBIX COOBITHIA,
o0cyxeHne MIPUMEPOB CIIy4alHBIX COOBITHUH,
MaJIOBEPOSTHBIX u MPaKTUYECKH JIOCTOBEPHBIX
CIIy4aifHBIX COOBITUH, UX PONH B MPUPOAE M KHU3IHU
YeJloBeKa.




OnucarejabHas *Ortknonenus. [[ucniepcust yuciioBoro Habopa. CranmaptHoe | *OcBamBaTh MOHSATHSI: JIUCIIEPCUS M CTaHIAPTHOE
CTATHCTHKA. OTKJIOHEHHUE YUCIIOBOTO Habopa. JlmarpaMMbl pacceuBaHusL. * OTKJIOHCHHE, HCIOJIb30BaTh O3THU XapPaKTEPUCTUKH JUIsS
PaccenBanune OTIMCAHUs PaCCEUBAHUS JIAHHBIX.
JAHHBIX Y4yacTBOBaTH B 00CYK/I€HHH I'MIIOTE3bI 00 OTCYTCTBUU
4 q9) WJIM HAJIMYUU CBS3H 10 THarpaMMaM pPacCerBaHUS.
Ctpouthb JuarpaMMbl PACCEMBAHHANO UMEIOIIHUMCS
JAaHHBIM, B TOM YHCJIE C MOMOIIBI0 KOMITbIOTEpa (Tocie
COBMECTHOT'O aHau3a).*
MHo:xecTBa MHOXecTBO, MOJAMHOXKeCTBO. Oneparuu Hajg MHOkecTBamu: | OcBamBaTh MOHSATHS: MHOXKECTBO, JICMEHT MHOYKECTBA,
4 4) o0benuHeHue, mepeceueHue,  pomnosiHeHue.  CBOMCTBa | MOJMHOXECTBO.
omepanui Hax MHOKECTBAMU: MePEMECTUTEIbHOE, | BBINOJHATH onepanuu Hax MHOKECTBAMHM:
COUYeTaTeNbHOE, PACIIPEACIUTENbHOE, BKIIOUCHHUS. 00beIMHEeHNE, TIepeceueHne, TonoHeHue (1o oopasity).
I'paduyeckoe npencraBiIeHre MHOXKECTB. HUcnoan3oBaTh CBOMCTBA: MePEMECTUTEIBHOE,
COUYETATENbHOE, PACIPEICIUTEIIbHOe, BKIIOYCHHUS (C
UCIIOJIb30BaHUEM BU3YaJIbHOM OIOPHI).
Hcnoab3oBath rpadguyueckoe MpecTaBICHUE MHOXKECTB
IIPU OINMHCAHUMU PEATbHBIX IPOIECCOB M SBJICHHH, NPH
pElIeHNH 3a/1a4 U3 APYTruX YIeOHBIX MPEAMETOB U KYypPCOB
(c ucrosb30BaHUEM BU3YaTbHOU OMOPBHI).
BeposiTHOCTD DJleMeHTapHbIe COOBITHSL. Cnyuaiinble coopiTus. | OcBamBaTh HaA 0a3oBOM YPOBHE NOHATHS:
CJIY4YaiHOr o biaronpusitcTByromnme 3J€MEHTapHbIC COOBITHS. | DJIEMEHTapHOE COOBITHE, CIy4ailHOe COOBITHE Kak
coObITHA BepostHoctn  coObiTuil. ONBITBI € PaBHOBO3MOXKHBIMH | COBOKYMHOCTh  ONArompHsTCTBYIOUIMX — AJIEMEHTapHBIX
(6 9) DJIEMEHTAPHBIMU COOBITUAMU. CTydaitHbIN BBIOOD. COOBITUH, PABHOBO3MOXXHBIE AJIEMEHTapHBIEC COOBITHS.

HpaKTI/ILIeCKaH pa60Ta «OMBITHI C PaBHOBO3MOKXHbBIMU
3JICMCHTApHbBIMU COOBITHSIMI.

PemiaTh 3a7a4M Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOSATHOCTSIM 3JIEMEHTApHBIX COOBITHM CIIy4aliHOTO
onpITa (C MCIOJIb30BAaHUEM 3pUTENBHONW HarJsAHOCTU
U/WH BepOATbHOM OTIOPHI).

PemiaTh 3a7a4M Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITUIH
B ONbITaX C PABHOBO3MOXXHBIMU  3JIEMEHTapHBIMHU
COOBITUSIMM, B TOM 4YHCJIE C IOMOIIBIO KOMIIbIOTEpa (C
UCTIOIb30BAHUEM  3PHUTENBHON  HAIJSIIHOCTH — W/WIH
BepOAIIBHOM OTIOPHI).




IIpoBoauTh, M M3Yy4YaThb ONBITHI C PaBHOBO3MO>KHBIMHU
AJIEMEHTApPHBIMU COOBITUSIMH (C MCIIOJIb30BAaHUEM MOHET,
UTpaJIbHBIX KOCTEH, IPYrux Moierei)
B XOJIe TMpPaKTUYeCKOW paboThl (C HCIOIB30BAHHEM
BU3YaJIbHOU OTOPBHI).

BBenenue
Teopuro rpagos
44

B

*IlepeBo. CBoiicTBa  JepeBa: CIWHCTBEHHOCTh  IYTH,
CYIIECTBOBAHHUE BHCSAYEH BEPIIMHBI, CBS3b MEKAY YHCIOM
BepIINH U 9ucioM peodep. [IpaBuio ymHoxeHwus. *

*OcBauBaTh NOHATHSA: JepeBO Kak rpad Oe3 nuKIa,
BUCsYasi BepiinHa (JIMCT), BETBb JIEpeBa, MyTh B JIEPEBE,
JaMeTp JepeBa.

H3yuaTs cBoiicTBa jepeBa: CYIICCTBOBAHHE BHCSYCH
BEPIIMHBI, CIWHCTBEHHOCTh TIYTH MEXAY  JIBYMS
BEPIIMHAMH, CBSI3b MEKAY YHCIOM BEPIIMH U YHCIOM
péoep.

YuyacTBOoBaTHL B O00CYXKI€HUM PpelIeHHs] 3aJa4yu Ha
NIOWUCK W TIEPEUYHCICHHE MyTell B JepeBe, ONpeaeeHHe
yucia BepirH wik pédep B aepeBe, 00xo1 OMHAPHOTO
JIepeBa, B TOM 4YHCIE€ C TNPUMEHEHHEM IpaBWIIa
YMHOXEHHSL. *

Cayuaiinble
coOBbITHA
8w

*[IpoTuBononoxkHoe  coObiThe.  uarpamma  Dilnepa.
OO0benuHeHne u TmiepecedyeHre coObITHH. HecoBMmecTHbIE
cobbiTuss. Popmyna cioxeHus BeposTHocTei. [IpaBuiio
YMHOXKEHHMSI ~ BEPOSATHOCTEH.  YCJIOBHas  BEPOATHOCTb.
HezaBucumble  coObitusa.  IlpeacraBnenue — ciaydaiHOro
HKCIIEPUMEHTA B BU/JIE JiepeBa. *

*OcBauBaTb NOHATHA: B3aUMHO IPOTHUBOIIOJIOKHBIE
COOBITHSI, OTIEpAllUU HAJl COOBITUSAMH, OOBEAMHECHUE U
nepeceyeHre coObITUH, auarpamma Oitnepa (Ditnepa—
BeHnHa), COBMECTHBIE 1 HECOBMECTHBIE COOBITHSI.

H3yuaTh TeopemMbl O BEPOSITHOCTH OOBEAMHEHUS ABYX
coOBITHH ((DOPMYIIBI CIIOKEHHS BEPOSTHOCTEH ).

Y4yacTBOBaThH B 00CYK/I€HMH pelICHUs] 3aJ4a4U, B TOM
YKClie TEKCTOBBIE 33J]aul Ha OINpeesieHue BEpOsSTHOCTEN
Oo0BEAMHEHUS M TMepeceueHusi COOBITUN C TIOMOIIBIO

YHCIOBOM MpsIMOHM, amarpamm  Diinepa, (HopMyisl
CJIOKECHMSI BEPOSITHOCTEM.

OcBauBarb NOHATHA: IIPaBUIIO YMHOKECHUS
BEPOATHOCTEH, YCJIOBHAs BEPOATHOCTb, HE3aBHCHMBIE
COOBITHS IEPEBO CIYyYalHOTO OIBITA.

H3yyars cBoiicTBa (ompeaeneHHs) HE3aBUCHUMBIX




COOBITHH.

YuacTBOoBaTHL B OOCY:KIE€HHHM pelleHHsl 3aJa4dM Ha
oIpeie/ICHUE M HCII0JIb30BAHUE HE3aBUCHMBIX COOBITHIA.
YuacTBOBaTHL B OOCY:KI€HHHM pelleHHsl 3aJa4dl Ha
MIOUCK BEPOSATHOCTEH, B TOM UYHUCIIC YCJIOBHBIX, C
UCIIOJIb30BaHUEM JIepeBa CIIy4aifHOTO OMbITa. *

O06006menue,
KOHTPOJIb
44)

[IpencraBnenue nanueix. OnucarenbHas craTUcTHKA. ['padsbr.
BepostHocTh CIIy4aitHOTO COOBITHS. DIIeMEHTHI
KOMOWHATOPHKHU.

I[HoBTOPSAITH W3y4YEeHHOE U BBICTPAMBATh CHCTEMY
3HAHUMU.

PemaTh 3apaum Ha NpeacTaBICHUE U OMMCAHUE TaHHBIX
c MIOMOUIbIO W3Y4YEHHBIX XapaKTEPUCTHK (c
UCIIOJIb30BaHUEM BU3YaJIbHOM OIMOPHI).

*Y4yacTBoBaTh B O0CYKJAeHHMHM pelIeHUus1* 3aJa4m C
npUMEeHEeHHEeM rpadoB.

Pemarte 3agaum Ha  HaAXOXJIEHUE  BEPOSITHOCTH
CIIy4aifHOTO COOBITHS MO BEPOATHOCTSIM 3JIEMEHTAPHBIX
COOBITHI, B TOM 4YHCJI€ B OIbITaX C PaBHOBO3MO>KHBIMHU
3JIEeMEHTApPHBIMU COOBITUAMH (C BU3yalIbHOM OMOpPOii).
*Y4yacTBoBaTh B 00CY:KIEHHUM PpelleHMsA™ 3aJadyd Ha
HAX0XJIEHHUE BEPOSITHOCTEH 00BEAMHEHUS U TIEPECEUCHHS
COOBITHI, B TOM YHCJIE HE3aBUCUMBIX, C UCIIOJIb30BAaHUEM
rpadguuecKkux TMpeACTaBICHUM U JepeBa CIy4aillHOTO
OTIbITA.

*YuyacTBOBaTh B 00CYXK/JAeHMH PeLICHUs* 3aJayM Ha
nepevnciieHne KoOMOMHAIUH (YKclia mepecTaHOBOK, Yucia
COUeTaHMil), HA HAXOXICHHE BEPOATHOCTEH COOBITHI C
IPUMEHEHHEM KOMOMHATOpPUKM, B TOM 4YHCIE C
UCII0JIb30BaHUEM TpeyronbHuka [lackans.

9 kaacc (He meHee 34 4)

HazBanue
pasneina (TemMbl)

OcHoBHOE coaepikanue

XapaKTepHCTI/IKa JACATCJIBHOCTH oﬁyqaloumxca




(UM CJI0 YacoB)

IToBTOpPEHUE
Kypca 8 ki1acca
(44)

[IpencraBnenue  manHbix.  OmnucaTenbHass  CTaTHCTHKA.
Omnepanuu Haj COOBITHAMU. He3aBUCUMOCTB COOBITHIA.

IloBTOpATH U3yYeHHOE U BBICTPAUBATH CHCTEMY
3HAHUMU.

Pemathb 3a5aum Ha NIpeICTaBICHNUE U ONUCAHUE IAHHBIX.
Pemiate 3a1aum  Ha  HaXOXICHUE  BEPOSITHOCTEH
OOBEIMHEHNSI W TIEPECEUYCHUsT COOBITHI, B TOM YHUCIIE
HE3aBUCHMBIX, C  HCIOJb30BaHUEM  TIpaduyuecKux
IIPEICTABJICHUM U IepEBA CIIy4alHOTO OIIBITA.

PemaTs 3agaum Ha nepeducieHue KoMOMHanuil (ducna
IIEPECTAaHOBOK, 4YHUCJIa COYETaHWIl), Ha HaXOXKJIEHUE
BEPOSTHOCTEN COOBITHI c IPUMEHEHUEM
KOMOMHATOPUKH, B TOM 4YHCIE C MCIOJIb30BAaHUEM
TpeyroypHuka [lackans

J1eMeHThI
KOMOMHATOPUKH
4q)

KomOunatopoe mnpaBuino ymHOxeHus. IlepectanoBku.
®axropuan. Couetanus U yucio coyetaHui. *TpeyronbHuk
[Mackas. * [IpakTnueckas pabora «Bprancienue
BEPOSITHOCTEH C HUCHOJIb30BAHHEM KOMOMHATOPHBIX (DYyHKIMIHA
IICKTPOHHBIX TAOJIHIIY.

OcBauBath Ha  0a30BOM  YpPOBHE¢  IOHATHA:
KOMOMHATOPHOE TMPABUJIO YMHOXEHHS, YHOPSIOYCHHAs
nmapa, TpoOWKa OOBEKTOB, MEPECTaHOBKa, (haKTopual
YHClla, COYETaHWE, YHWCJIO COYETAaHUM, *TPEeyroJbHUK
[Mackas.*

Pemiate mpocreiilmime 3agauM  Ha  TepeYHCICHUE
YIOPSA0YEHHBIX nap, TPOEK, IIEpPEYUCIICHNE
MEPECTAHOBOK W COYETAHUU DIEMEHTOB PAa3IUYHBIX
MHOECTB (110 00pasiry).

Pemiath mpocreiilmme 3anayM Ha NPUMEHEHHE 4YHCIA
coueTaHuil B ayirebpe (COKpameEHHOe YMHOKCHHE, OMHOM
HproToHa) (¢ HampapJIsiomeld MOMOIIBIO).

Pemath, mnpuMeHsii KOMOWHATOPHKY, 3aJadyd Ha
BBIUKCJICHHE BEPOSTHOCTEH, B TOM YHCJIE C IOMOIIbIO
AIIEKTPOHHBIX TAOJUI] B XOJ€ MPAKTHYECKOH paboTHI (C
BU3YaJlIbHOU OMOPOH).

I'eomeTrpuueckas
BEPOATHOCTH

*['eomeTpuueckas BepossTHOCTh. CirydaliHbIM BBIOOP TOUKH U3
(GUrypsl Ha MIIOCKOCTH, U3 OTPE3Ka, U3 YT OKPY>KHOCTH. *

*(OcBanBaTh MOHSATHE TCOMETPUUECKOM BEPOSTHOCTH.
YuyacTBOBaTHL B 00CYXKJAE€HMH PpelIeHHs 32J4a4d Ha




(44)

HAXO0XJIEHWE BEPOSITHOCTEH B OMNBITAX, MPEICTaBUMBIX
KaK BbIOOp TOYEK W3 MHOTOYTOJIbHHMKA, Kpyra, OTpe3Ka
WM YyTU OKPY>KHOCTH, YUCIIOBOTO MPOMEKYTKA *

HUcnuiTanus
bepuyiiun
(6 9)

Ucnpiranne. VYcenex u Heynaya. Cepusi HCHOBITAaHMA 110
nepBoro ycnexa. HMcnositanus bepnynnu.  BepostHocTH
coOblTuii B cepun wucnbiTanuil bepnymnu. IlpakTuueckas
pabota «Vcneitanus bepHymim.

OcBauBath Ha 0230BOM YPOBHe NOHSITUSI: HUCIIBITAHUE,
3JIeMEHTapHOe COOBITHE B UCTIBITAHUH (YyCIeX U Heyaaya),
cepusi MCHBITAHWM, HACTYIUICHHME IIEpPBOr0O  yclexa
(neynaun), cepus ucnbitanuii bepuymmu.

Pemars mpocreiimime 3agauM Ha  HAXOXJCHHE
BEPOSATHOCTEH COOBITHII B CEpUU HCTBITAHUI 10 TIEPBOTO
ycrexa, B TOM 4YHCJIe C MPUMEHEHHEM (OPMYIIbI CyMMBI
TeOMETPHUECKON Mporpeccuu (C OMopoi Ha CIPaBOUYHYIO
uH(pOPMAITHIO).

Pemate mpocreiimime 3aauM HAa  HAXOXACHHUE
BEPOATHOCTEW  JJIEMEHTApPHBIX COOBITUH B  CEPUU
ucnbiTaHuil bepHyM, Ha HaXO0XJAEHUE BEPOSTHOCTH
ONpPEACNEHHOIO YHUCJIA YCIEXOB B CEPHUHM MCIBITAHUN
Bepnyu (¢ BU3yalibHON OMOPOI).

H3yuyaTth B X0/1€e NPAKTHYECKOH PadoThI, B TOM YHUCJIE C
MOMOIIBIO TU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnblTaHui bepHym

Cayuaiinas
BeJINYHHA
()]

CnyyaliHas BeJIMYMHA M paclpeiesieHue BEPOSITHOCTEH.
MareMaTiuueckoe OXHJIAHHE M JUCHEpPCHs  Cly4yaiHOM
BeIMUMHbL. [IprMeppl MaTeMaTHUECKOro OXUAAHUA Kak
TEOPETUYECKOI'0 CPEHEr0 3HAUE€HUS BEJTMUMHBI.

Ilonsatne o 3akoHe Oompmmx  ymcen. M3mepenue
BEPOSTHOCTEH € IOMOIIbIO YacToT. lIpumeHeHue 3akoHa
OOJIBIINX YHCEI.

OcBoutb Ha 0a30BOM YpOBHe NOHSITHS: ClyyaiiHas
BEJIMYNHA, 3HAYEHUE CIly4aiiHOI BEJIMYHHBI,
pacnpenenieHue BEpOSITHOCTEH.

HM3yyars u o00cyxkaaTp INpuMEpbl AMCKPETHBIX U
HENPEPBIBHBIX CIIyYalHbIX BEIUUYUH (POCT, BEC YEJIOBEKA,
YHUCJIEHHOCTb HACEJICHNU, Ipyrue N3MEHUYUBBIC
BEJIMYMHBI, pacCMaTpHUBaBIIMECS B Kypce€ CTATUCTUKH),
MOJICTIbHBIX ~ CIy4YalHBIX BEIMYMH, CBS3aHHBIX CO
CllydaiiHBIMU OmbITaMu (OpocaHne MOHETHI, UTPaTbHOU
KOCTH, CO CITy4allHbIM BBIOOPOM U T. II.).

OcBauBaTth Ha  0a30BOM  YpPOBHe  INOHSATHA:
MaTEMaTUYECKOE OKUJAHUE CIIy4alHOM BEIMYMHBI KaK




TEOPETUIECKOe cpenHee 3HauYEHHE, JTUCTIepCcust
CIIy4aiiHOM BEJIMYMHBI KaK aHAJIOI JUCIEPCUU YUCIOBOTO
Habopa.

Pemars 3amauMm Ha BBIYMCIEHUE MaTEMaTHYECKOIO
OXXKMJIAHMSI W  JIUCIEPCUU  JUCKPETHOW  Cily4ailHOM
BEJIMYMHBI 110 33JJaHHOMY paclpeiesieHUuI0, B TOM YHCIIe
3a/1a4y, CBSI3aHHBIX CO CTpPaxOBaHUEM U JIOTepesMU (C
HaIPAaBJISAIOLIEH TOMOILBIO).

3HAKOMHMTBCS C MaTeMaTHYEeCKHUM OXHAaHUEM U
JUCIIEPCUEN HEKOTOPBIX PACHpPEACIICHUM, B TOM YHCIE
pacripeiefieHus: CIy4ailHOW BEMYMHBI «UUCIO YCIIEXOB)»
B CEPUU UCIBITAaHUHN bepHyiu.

HN3yuatb 4actoTy COOBITUS B THOBTOPSIOUIMXCS
CIIy4ailHbIX OIBITAX KaK CIIy4allHyl0 BEJIHUYUHY.
3HAKOMHMTBLCH C 3aKOHOM OoibIux uucen (B ¢opme
Beprymnu): mpu  OOJBIIOM YHCIE ONBITOB YacTOTa
coOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

Pemats 3amauMm Ha UW3MEpEHUE BEPOSATHOCTEH C
MOMOIIBIO YaCTOT (C HAMPABJISAIOUICH MTOMOIIBIO).
O6cyxkaaTs poib  3akoHa  OONBIIMX  YHCENT B
000CHOBaHUU YaCTOTHOTO MeToja U3MEpEeHUS
BEPOSITHOCTEM.

OO0cy:x1aTh 3aKOH OOJBIIMX YHCENT KakK MPOsBICHUE
CTATUCTUYECKON YCTOWYMBOCTH B M3MEHUYHUBBIX SIBJICHUSX,
pOJb 3aKOHA OOJNBIIMX YKCENT B MPHUPOAEC M B KU3HU
YeJloBeKa.

O06006menue,
KOHTPOJIb
(10 9)

[IpencraBnenue  AaHHBIX.
BepostHocTh CIIy4aitHOTO COOBITHS.
KoMOMHaTOpukH. CiydaiiHble BETUYMHBI U PACIIPEICTICHHUS.

OmnucarenpbHas  CTaTHUCTHKA.
JIEMEHTHI

I[loBTOPSATH W3y4YeHHOE U BBICTPAMBATh CHCTEMY
3HAHHH.

Pemartsp 3a1a4u Ha NpeICTaBICHUE U ONKMCAHUE JJAHHBIX.
Pemars 3agaum Ha  HaxOXKACHUE  BEPOSATHOCTEU
COOBITHH, B TOM YHCIIC B ONBITaX C PAaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMU COOBITHSIMH, BEPOSATHOCTEMN
00OBEIMHEHUSI W TEPeCceUYeHUsT COOBITHH, BBIYHCIIATH




BEPOSITHOCTH B OMNbITAX C CEPUSIMH  CIyYalHbBIX
UCIILITAHUN

IIpu pa3paboTke pabodeid MporpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHUU JOJHKHBI OBITh YYTEHBI BO3MOXHOCTH
MCIOJIb30BAHUS JIEKTPOHHBIX (IIUGPOBBIX) 00pa30BATEIBHBIX PECYPCOB, SABIISIIONTUXCS Y4€OHO-METOANYECKUMU MaTepraIaMu
(MyJIbTUMEIUNHBIE TPOTrPAMMBI, DJIEKTPOHHBIE YYEOHWKH U 3aJaYHUKH, OJJICKTPOHHBIE OMOJMOTEKH, BUPTYaJbHBIC
7abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJUICKIIMH HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCTIONB3YEMBIMU /I O0YUYEHUS U
BOCIIUTAHUSI PA3JIMYHBIX TPYII TOJIb30BATENICH, MPEACTABICHHBIMUA B DJIEKTPOHHOM (LIM(PPOBOM) BUAEC U PEATHIYIONIUMU
nuaaktudeckue Bo3moxkHocTu KT, conepxanue KOTOPBIX COOTBETCTBYET 3aKOHOIATEIHLCTBY 00 00pa30BaHUH.
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