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IHHOACHUTEJIBHAS 3AIIUCKA

Pabouass mnporpaMma 10 MaTemaruke JUisi OOy4YaloIIMXCS C 3aJepPiKKON
ncuxudeckoro passutus (nanee — 3[1P) Ha ypoBHEe 0CHOBHOTO 00111€T0 00pa30BaHuUs
cocTaBieHa Ha ocHoBe DenepaibHOrO TrOCYIapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHaapTa OcHOBHOro obmero oopasosanus ([Ipuxaz Munnpocsemenuss Poccuu ot
31.05.2021 . Ne 287) (manee — ®I'OC OO0OO), denepanbHO ananTUPOBAHHOU
o0pa3oBaTeIbHON MPOTPAMMBI OCHOBHOTO OOIIETO 00pa30BaHUs I O0YJAIONTUXCS C
OrpaHUYEHHBIMA BO3MOXKHOCTAMU 3710poBbs (IIprka3 Munnpocsemenus Poccun ot
24 Hos0ps 2022 1. Ne 1025), paboueli nmporpaMMbl OCHOBHOTO OOIIEro 00pa3zoBaHUs
o yueOHoMy npeamety «Maremarukay, Paboueli mporpaMmbl BOCIUTAHUS, C YYETOM
pacrpeieieHHbIX MO KjaccaM IMPOBEPSEMBbIX TPEeOOBaHUN K pe3yJbTaTaM OCBOCHHS
®denepanbHON aTaNTUPOBAHHON 00pPA30BATENBHON MPOTpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus 1Js1 00y4aIOUIUXCS C 3aJCPKKOM MCUXMUYECKOro pa3BuTHs. B paboueit
IporpaMMe Y4YTE€Hbl HJIEM U MOJ0XkeHUs KoHIenuuu pa3BUTHS MaTE€MaTU4eCKOTO
oOpazoBanus B Poccuiickoit deneparumu.

O01mas xapakTepucTUKA Yy4e0HOro npeamera «MareMaTuKay

VYuebnsiii mnpeamer «MareMarvkay BXOAMT B TNPEIMETHYIO 0O0JacTh
«Marematuka u uHpopmaTuka». OH CHOCOOCTBYET PAa3BUTHUIO BBIUUCIUTEIHHOU
KyJAbTYPhl U JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS IOJIb30BaTHCA
aIrOpUTMaMH, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJIMMBIX B
MOBCEAHEBHOW xKu3HM oOywatonuxcsi ¢ 3[IP. VYueOHblli mnpenMer pa3BHUBacT
MBIIUIEHHE, TPOCTPAHCTBEHHOE BOOOpaXeHHE, (PYHKIHMOHAIbHYI0 TI'PaMOTHOCT,
YMEHUST  BOCIPUHUMAThb WU KPUTUYECKHM  AHAIM3UPOBAaTh  MH(GOPMALHIO,
MPEICTABICHHYIO B Pa3IMYHBIX (hOpMaXx.

OOyueHune maremMartuke Ja€T BOBMOXKHOCTb pa3BuBaTh y oOydatoumuxcs ¢ 3I1P
TOYHYIO, PALMOHAIBHYI0 W WH()OpPMATHBHYIO peyb, YMEHHE OTOMparh Haubosee
MOJIXO/SIINE S3bIKOBBIE, CUMBOJIMUECKUE, IPAPUUECKUE CPENCTBA ISl BBIPAKEHHUS
CYXJCHUHN U HAJISTHOTO UX MPEICTABICHHUS.

HeoO0XoqumbIM KOMIIOHEHTOM OOILEH KYyJIbTYpbhl B COBPEMEHHOM TOJKOBAaHUU
ABNsieTCS  oOIlee 3HAKOMCTBO C METOJaMU IO3HaHWsS  JIEHCTBUTENIBHOCTH,
Ipe/ICTaBlIeHNE O TIPEIMETE U METO/IaX MAaTEMATHKH, UX OTIIMYUANA OT METOJ 0B JPYTHX
€CTECTBEHHBIX U TYMAHUTAPHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHHSI MaTeMaTHKU
JUTSL pelIeHUs] HAayYHBIX W TPUKIAAHBIX 3a/a4. TakuM 0o0pa3oM, MaTeMaTH4eCcKOe
oOpa3oBaHre BHOCUT CBOM BKJIaJ B (hopMHUpOBaHUE OOIIEH KyIbTyphl YEIOBEKa.

W3ydyeHnne MareMaTHUKHA TakKe CIOCOOCTBYET 3CTETHUYECKOMY BOCIHMTAHUIO
YelioBeKa, MOHMMAHMIO KpacoTbl M M3SIIECTBA MATEMaTHYECKUX PaCCyXIACHUH,
BOCITPUSITUIO TEOMETPUUYECKUX (DOPM, YCBOECHUIO UJIEU CUMMETPHUHU.

[Iporpamma oTpaxkaer coaep:kaHue oOydeHusl npeametry «MaTemaTuka» c
y4e€TOM 0COOBIX 00pa3zoBaTeIbHbIX MOTpeOHOCTEN oOyuatomuxcs ¢ 311P. OBnanenue
y4eOHbIM npeaMeroM «MaremaThkay MpeCcTaBIsSeT ONPEAETICHHYIO CI0KHOCTD IS
yuamuxcs ¢ 3[IP. ¥V oOyuarommxcs ¢ 3[IP nambonee BbIpakeHBI OTCTaBaHUS B
Pa3BUTHH CJIOBECHO-IOTUYECKUX (DOPM MBINIJICHUS, TMOITOMY aOCTpaKkTHBIE W



OTBJICUEHHBIE KATErOPHUH UM TPYIHOAOCTYHHBL. B TOXe BpeMs mpu crnenualbHOM
oOyueHuu oOydyaromuecss MOTYT BBINOJHATH 3aJaHust 1o anropurMmy. OHu
BOCIIPMMMYHMBBI K ITOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HAa AHAJIIOTMYHOE 3a/IaHUE
YCBOEHHOT0 crocoba pemieHus. CHMKEHUE Pa3BUTUSL MBICIUTENBHBIX OINEpaluid U
3aMEJICHHOE CTaHOBJICHHE JIOTUYECKHX JCHCTBUW IPUBOMAT K HEJOCTATOYHOU
OCMBICJIECHHOCTH COBEPIIAEMBIX YUEOHBIX ACUCTBUHA. Y 00yYaromuxcs 3aTpyqHEHbI
CYECTHBIC BBIYHCIICHUS, MPOU3BOAMMBIE B yME€. B NMCBbMEHHBIX BBIYMCIICHHUSX OHHU
MOTYT TpPOIyCKaTh OAMH U3 MPOMEXKYTOUHBIX mIaroB. llpu paboTe ¢ YUCIOBBIMU
BBIPDQKCHHUSIMH, BBIYMCICHHEM HX 3HAYEHHs MOTYT HE YAEpXKUBATh NpPaBUIbHBIN
nopsnok naevictBuil. Ilpu ympomenuu, npeoOpa3oBaHUM BBIPAKEHUN ydaliuecs ¢
3[IP He MOryT CaMOCTOATEIbHO NPHHATH PEIIEHHE O TOCIEA0BaTEIbHOCTU
BBINIOJIHEHHSI J1eWCTBUI. KOHKPETHOCTh MBILUIEHHS] OCIOKHSET YCBOEHHUS HaBbIKA
pelIeHNsT YpPAaBHEHWM, HEPABEHCTB, CHUCTEMBI YypaBHEHMU. MM ManomocTymHO
COBEpIIEHHE 00paTUMBbIX ONIEpaLIUid.

Husknii  ypoBeHb  pa3BUTUS  JIOTMYECKMX  OIEpaluid, HEAOCTATOYHAs
00OOILIEHHOCTh MBILUICHUS 3aTPYAHSIOT u3yyeHue Tembl «DyHKUUNM»: 1pu
onpeaeneHud (YHKIUMOHAJIBHOW 3aBUCUMOCTH, NPU ONUCAaHUM TrpaduuecKont
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUYECKUH, anredpandeckuil, QyHKINOHAIBHBIN S3bIKU.
Hepenko yuamiuecst He BUIAT pasHULBI MEXAY 00JacThIO ONpeneiaeHUs] PYHKIUH U
00J1acThIO 3HAUECHUH.

Pemenue 3amad conpspkKeHO € TPYAHOCTSIMH O(DOpPMIIEHHST KPaTKOM 3amucw,
MIPOBE/ICHMSI aHAIM3a YCJIOBUA 3aJ]a4M, BIJIEJIEHUS CcyllecTBeHHOro. O0yyaromuecs ¢
3I1IP 3aTpynHsArOTCA caenaTh YMO3aKJIIOYEHUE OT OOIIEro K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpPALMOHAIbHBIE CHOCOOBI  PEIICHMS, WHOIZAa OrPaHUYMBAIOTCA
MaHUITYJSIUSAMU C YUCIIAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatroumecs c¢  3IIP
CTJIKUBAOTCS €  TPYIHOCTBIO  JI€JIaTh  JIOTHYECKHE  BBIBOJABI,  CTPOUTH
[IOCJIEOBATENbHBIE PacCyKAeHUs. HermpouHble 3HaHUs OCHOBHBIX TEOPEM F€OMETPUN
OPUBOJUT K OIIMOKaM B pPELIEHUHM TreoMeTpuyeckux 3ajnad. OOydaromuecs: MOryT
HOAMEHUTH (pOopMyITy, HEMTPaBUIIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommbkaM B
pelIeHMM  3aJad  NPUBOJAT  HENOCTATOYHO  Pa3BUTBIE  IPOCTPAHCTBEHHBIC
npencraBiieHds. VIM CIOKHO BBINOJHUTh 4YEPTEXK K YCIOBHIO, B NHCbMEHHBIX
paboTax OHU HE MOTYT IPUBECTH OOBSICHEHUE K YEPTEKY.

TO4YHOCTH 3aIOMUHAHUSI U BOCIIPOMU3BEIEHUSI YUYEOHOr0 Marepuaia CHUKEHBI
M0 TMPUYUHE CJIa0OCTH MHECTHUYECKOW AESTENbHOCTH, CYKEHUS OO0beMa MaMsITH.
O6yuarontumest ¢ 3IIP TpeGyercst Oosibllle BpeMEHU Ha 3aKpeIieHHe maTepuana,
aKTyanu3alus 3HaHUI MO OMope P BOCTIPOU3BEICHHH.

Jlns  mpeojlosieHMs]  TPYAHOCTEM B M3y4eHMM  y4yeOHOTO  MpeaMmera
«Marematuka» HeoOXxoaUMa ajanTtanus oObeMa U Xapakrepa yueOHOro Marepuana K
MO3HABATENbHBIM  BO3MOXKHOCTAM  ydamuxcst ¢ 3[IP. VYueOGuwiii matepuan
MPETNOAHOCUTCS HEOOIBIIMMHU MOPLHUSAMH, YCIOKHSAETCS MOCTENEHHO, U3bICKUBAIOTCS
CIOCOOBI  ajanTalli  TPYAHBIX 3aJaHUN, HEKOTOpble TEMBbl JaroTcs  Kak
O3HAKOMHUTEJIbHBIE;,  WCKIIIOYAIOTCS  OTAEJbHBIE  TPYIAHbIE  JOKAa3aTeIbCTBA;
TEOPETUYECKUI MaTepHall U3y4aeTCs B IPOLECCE MPAKTHYECKOW NIESITEIbHOCTH IO
pemieHnto  3agady.  OpraHnyeckoe €IMHCTBO NPAKTUYECKOM W YMCTBEHHOM



JESTENIbHOCTH y4YalluXcsi Ha YpPOKaXx MaTeMaTHKU CHOCOOCTBYIOT MPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO Oa3UCHBIX MATEMAaTUYECKUX 3HAHUN U YMEHUH.

IIeJIl/I " 3a/1a91 U3YyYCHUA y‘lEﬁHOI‘O npeamera «MaTemaTHKa»

[TpuopureTHBIMH LIETSIMU O0yUEHHUSI MaTeMaTUKe B 5—9 kiaccax sSBISIOTCS:

" (opMUpOBaHUE LEHTPAJIHHBIX MATeMATUYECKUX MOHATHM (YMCIIO, BETUYMHA,
reomeTrpuueckas  ¢urypa,  HepeMeHHas,  BEPOATHOCTb,  (YHKIHs),
00eCreynBaloNIMX MPEEMCTBEHHOCTh W TEPCIEKTUBHOCTh MaTeMaTU4YeCKOTO
oOpazoBanus odydaromuxcs ¢ 311P;

* noaseAeHue oOydaronuxcs ¢ 3[IP Ha pgocTymHOM i HMX YpOBHE K
OCO3HAHUIO B3aMMOCBSI3M MaTEMaTHKW M OKPYXAIOIEro MHUpa, MOHMMaHHE
MaTeMaTHKHU KakK 4yacTu oOIlel KyJIbTyphl YEJIOBEUECTBA;

" pa3BUTHE WHTEJICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOyJarommxcs C
311P, mo3HaBaTebHOM AKTUBHOCTH, UCCIIENOBATEIBCKUX YMEHUN, KDUTHYHOCTH
MBIIIEHUS, UHTEPECA K U3YUEHUIO MaTEMATHKU;

" (popmupoBaHue (YHKIMOHAIBHOM MAaTeMaTUYECKOM TIpaMOTHOCTH: YMEHHUS
pacno3HaBaTh  MPOSIBICHHUS MAaT€MaTUYECKUX  IOHATUHW, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEaJbHBIX JKU3HEHHBIX CHUTyallUsAX M IpPU HU3YYCHHH
JOPYTUX y4E€OHBIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM,
dopMynupoBaTh HMX Ha SA3bIKE MAaTEMaTWKUM M CO3/1aBaTh MaTEMaTUYECKUE
MOJIENIY, IMPUMEHATH OCBOEHHBIM MaTEMaTHMYECKUU ammapar Uil peuieHUs
MPAKTUKO-OPUEHTUPOBAHHBIX ~ 3a/Jady, WHTEPIPETHPOBATh M  OLICHHBATh
IIOJIyYECHHBIE PE3YIIBTATHI.

JlocTrxeHue 3TUX Lenei 00ecreuynBaeTCsl pelIeHUEM CIIEIYIOIMX 3a]1a4:

* ¢opmupoBarh y oOydaromuxcsi ¢ 3[IP HaBbiku yueOHO-NO3HABATEILHOMN
NEeATEIbHOCTH: TUIAHMPOBAaHUE palOThl, MOUCK palMOHANIbHBIX MyTEH ee
BBINIOJIHEHHU S, OCYILECTBIICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTYaIbHOMY pa3BUTHIO, (OPMHpPOBATH KadyecTBa,
HE0O0XOIMMBbIE YEJIOBEKY ISl MOTHOLIEHHOM JKM3HU B COBPEMEHHOM OOIIECTRBE,
CBOICTBEHHbIE MAaTEMaTHUYECKON JEATEIbHOCTU: SICHOCTH U TOYHOCTU MBICIH,
WHTYULIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CIIOCOOHOCTH K MPEO0JICHUIO
TPYAHOCTEN;

* (QopmupoBaTh KIIOYEBbIE KOMIETEHIIMH Y4YallUXCAd B paMKaxX IpPEIMETHOM
obnactu «Marematrka 1 HHOPMaTHKaY;

" pa3BUBATh MOHATHITHOE MBIIUICHUS oOyyatomuxcs ¢ 3I1P;

" OCYLIECTBJIATh KOPPEKILUIO TO3HABATEIbHBIX MpoLeccoB obyudaromuxcs ¢ 3I1P,
HEOOXOAMMBIX JUIsI OCBOGHMSI MMPOTrPaMMHOIO Marepuaja Mo Yy4eOHOMY
peIMeTy;

" [peaycMaTpuBaTh BO3MOKHOCTH KOMIIEHCAIIUM OOpa3oBaTelIbHbIX Ie(PUIIMTOB
B OCBOEHHUH NPEIUIECTBYIONIET0 MPOTPAMMHOI0 Marepuasna y oOyqaronmxcs ¢
3IIP 1 HEOOCTAaTKOB B X Mar€MaTU4€CKOM Pa3BUTHH;

* chopMUPOBATh YCTOMUMBBIA HHTEPEC YUAITUXCA K MPEAMETY;

" BBISBJISITH U pa3BUBATh MAaTEMAaTUYECKUE U TBOPUECKUE CITIOCOOHOCTH.



OcHOBHBIC THHUM COJEPKaHMs Kypca MaTeMaruku B 5—9 knaccax: «Yucna u
BBIUMCIICHUS», «AnreOpa» («Anredpaniueckue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBaY»), «DyHkuun», «leomerpus» («l'eomerpuueckue GUTYpHl U HX
CBOICTBaY, «3MepeHrne reoMeTpUuYECKUX BEIMYUHY ), «BeposITHOCTh ¥ CTAaTUCTUKAY.
JlaHHBIC TUHUU Pa3BUBAIOTCS MapaJUIeNbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJHAKO HE HE3aBUCMMO OJHA OT JPYrod, a B TECHOM KOHTaKTe H
B3aumojieiicTBud. Kpome »3Toro, ux oOObEIMHSIET JIOTHYECKas COCTaBJISIOIIAs,
TPAAUITMOHHO TIPHCYIas MaTeéMaTWKe W TPOHU3BIBAIOIIAS BCE MAaTeMaTUYECKHE
Kypcbl u comepkarenbHble JmHMH. CdopmynmupoBanHoe B DenepaabHOM
rOCylIapCTBEHHOM OOpa30BaTEIbHOM CTaHJApPTe OCHOBHOTO OOIIEro oOpa3oBaHUs
TpeOOBaHHE «yMETh ONEPHUPOBATH IMOHATHUSMH: OMIpPEICICHUE, aKCHOMa, Teopema,
JI0Ka3aTeIhCTBO; YMEHHE pACIIO3HABATh WCTHHHBIC W JIOKHBIE BBICKA3bIBAHMS,
MPUBOIUTHE TPUMEPHI M KOHTPIPHUMEPHI, CTPOUTH BBHICKA3BIBAHUS W OTPUIIAHUS
BBICKa3bIBaHMI» OTHOCUTCS KO BCEM Kypcam, a (hOPMHPOBAHUE JIOTUYECKUX YMEHUN
pacmpenensieTcs IO BCeM rojaM oOOy4YeHHsT Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUSI.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yabTaTam
ocBoeHus: @DenepanbHON pabouell TPOrpaMmbl, paclpefeI€HHbIM [0 ToJaM
oOy4deHHUs, CTPYKTYpPHPOBAHO TakKuM o0O0pa3oM, dYTOObBI KO BCEM OCHOBHBIM,
NPUHIIMIHATBHBIM BOMpPOcaM oOydaromuecs oOpallajuch HEOAHOKPATHO, YTOOBI
OBJIAJICHNEC MATEMAaTHYCCKHUMU TIOHATHSAMH ¥  HaBbIKAMH  OCYIIECTBIBUIOCH
MTOCJICIOBATEIBHO U MTOCTYIIATEIBHO, C COOIOCHUEM IIPUHIIAIA PEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKJIIOYAIMCH B OOIIYIO CHUCTEMY MaTeMaTHYCCKHUX IPEICTaBICHUN
oOyuaromuxcs ¢ 311P, pacumpsist u yryonsist €€, 00pas3ys MPOUYHbIE MHOKECTBEHHBIC
cBs3u. OOmue e n3ydeHus: yaeOHoro npeamera «MareMaTtuka» MpeCcTaBICHBI B
paboueii mporpaMme 0CHOBHOTO 00IIET0 00pa30BaHUsI.

Oco0enHocTH 0TOOpPa M alaniTALMM Y4eOHOI0 MAaTepHaJIa 10 MATEeMAaTHKe

OOyuenue yueOHOMy mpeamery «MaremaTtuka» CTPOUTCS Ha CO3IaHUU
ONTUMAJIFHBIX YCIOBUMU I YCBOCHUS MPOTPAMMHOTO MarepHrasia o0ydJarouuMucs ¢
3I1P. bonblioe BHUMaHuE yrensierca oT00py yueOHOro marepuasia B COOTBETCTBUU C
OPUHLKIIOM JOCTYIIHOCTU TNPU COXpPaHEHHH OOIIero 0a30BOr0 YpOBHSA, KOTOPBIN
JIOJIKEH TI0 COJIEPYKaHHI0 U 00BbEMY OBITh aIaTUPOBAHHBIM 17151 oOydatomuxcs ¢ 3[1P
B COOTBETCTBMM C HX O0COOBIMH o0OOpa3zoBaTelbHBIMU MOTpeOHOCTsIMU. Cremyer
oOneryuTh OBNaJeHUEe MarepuanoM oOydatonumucs ¢ 3IIP mocpencrtBom ero
JETAJIbHOTO OOBSICHEHUS C CUCTEMAaTHYECKUM [TOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU
B TNPUMEHCHWU 3HAHUM, HWCHONB3YyS TPHEMbl aKTyaldu3aluu (BU3yaJbHAs OIOpa,
aMsITKa).

PaGowast mporpamMma TmpeaycMaTpuBaeT BHECEHHE HEKOTOPHIX HW3MEHEHHIl:
YMEHBIIIEHUE 00beMa TEOPETUUYECKUX CBEICHHUI, BHIHECEHUE OTIEIBHBIX TEM WU
IEJIBIX Pa3/IeNIOB B MaTEpUAIIbI 1T 0030PHOT0, 03HAKOMHUTEIFHOTO N3YYCHUS.



N3menenuss nporpamMmmsl B 5-9 kiiaccax

MaremaTnka B S 1 6 Ki1accax

B 03HakKOMUTENHPHOM IUIAHE PEKOMEHIYETCS H3y4aTh CIEAYIOUIME TEMBI:
«Pumckas nHymepamus», «PaBHbie ¢uryps», «umuaap, xonyc, mapy», «Kyo»,
«IIpssMOoyronpHbIN napaiuienenunen», «llepeMenienre no KOOPAUHATHON TPAMOI,
«Mopaynb uucnay, «YucinoBele NPOMEXYTKH»; «Macmrtady» (KM3y4yaeTcss B Kypce
«I"eorpadusy); «M300pakeHne reoMeTpuuecKkux (GUryp Ha HEJITMHOBAHHOW Oymare ¢
WCIIOJB30BaHUEM LMPKYJIA, JMHEWKW, YIOJbHUKA, TpaHCHOpTUpa», «JlnuHa
OKpykHOCTHY, «lInomane kpyra», «llapamiensusie npsmsie», «llepnenaukyaspHbie
npsmeie», «OceBasg M LIEHTpajbHasl CUMMETPUN» (M3ydaeTcs B Kypce F€OMETPHH);
«beckoHeuHble TEPUOAMYECKUE AECATUYHBIC apoOu. [lecsaTuuHoe mNpUOIMKEHNE
OOBIKHOBEHHOM JApoOM» (M3ydaeTcs B Kypce aareopsl).

Cnengyer yMEHBLIWTh KOJHMYECTBO YacOB Ha clleqyroniue TeMmbl: «PenieHue
JOrMYecKun 3anau», «JlimHa orpeska», «lllkanspy, «PacnpenenurenbHbIl 3aKOH
YMHOKEHHUS», «3aMuch MPOU3BEACHUS C OYKBEHHBIMH MHOKUTEISIMIY, «IlocTpoeHue
KOH(MUTypanuii U3 4YacTed MpsMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KIIETYATOU
Ooymare», «Jlenurenu u kparHble. [Ipusnaku nenmumoctn», «Hanbonpmmii oOmmii
JeNUTeNb U HauMeHbllee oluiee KpaTHoe. [[enuMMOCTh CyMMBbl M IPOU3BENCHUSY.
«IIpuBenenre apoOu K HOBOMY 3HaMeHarteno», «HaxokneHue dvactu 1EIoro u
[EeJoro Mo ero 4vactm». «OKpyriaeHue AecATUYHBIX ApoOei». «Pemenue 3amgau
nepedopoM BCEX BO3MOXKHBIX BapUaHTOB». «CocTaBieHUE OYKBEHHBIX BbIPaKEHHI
[0 YCJIOBHIO 3agaun». BpICBOOOAMBIIMECS Yachl MOHO MCIOJb30BaThb Ha
MOBTOPEHHUE (B Hayajle U KOHIIE y4eOHOTo roja), Ha U3ydyeHue Haubosee TPYAHbIX U
3HAYUMBIX TEM: B V KJIacce — Ha PEllIeHUE YpaBHEHUM, PUBEICHUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXKCHHUE U JCJICHHE JECATUUYHBIX Npo0Oeid, n3MepeHue yrios; B VI
KJIACCE — JNIEWCTBHSA C TOJIOKUTEIBHBIMA W OTPULATEIIBHBIMU YHCIIAMH, PEIICHUE
ypaBHEHUH, CIIOKEHUE W BBIUUTAHUE YHCEII, COJIEPXKAIIUX IENYI0 U IPOOHYIO YacTh,
Ha YMHOKEHUE U JIeJIeHHE OOBIKHOBEHHBIX APOOEH.

Auaredpa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA W3y4aTb CIEAYIOLIUE TEMBI:
«ppaunonansHeie uyncia. JlelicTBuTenbHble ynciay, «CpaBHEHUE NEeHCTBUTEIbHBIX
qucesn, apupMETHISCKUE JCHCTBUS C JSHCTBUTEIBHBIMU 4yuciIaMuy», «HaxoxxmaeHue
NpUOTMKEHHBIX 3HAYCHUM KBaJpaTHOTO KOpHs», «Teopema Bueray, «Pemenus
YPAaBHEHU TPETHhEU M YETBEPTOM CTEIICHEW PA3JI0KEHUEM HAa MHOXKHUTENIN», « DyHKIIHS
y =VX u ee rpaduk», «[lorpemHocTs ¥ TOUYHOCTh TPUOIMKEHUsA», «UeTHble U
HedeTHble QYHKIUNY, «DyHKIMA y=X"», « DyHKIHA Y= ax’, ee rpaduk U CBOKCTBA.
I'padukn yHkumit y= ax” + n u y=a(x-m)’, «YpaBHEHHE C ABYMs ICPEMCHHBIMH H
ero rpapuk», «['paduueckuit crmocod® pelieHHs CUCTEMBI  ypaBHEHHII»,
«M300paxkeHne 4aeHOB apu(PMETHUECKON M TeOMETPUYECKON MPOrpeccuil TouKaMu
Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCINOHEHUHAIbHBIN pocT. CIOXKHBIE
IPOLIEHTHI.

CnenyeT yMEHBIINTh KOJMYECTBO YAacOB Ha H3ydeHUe Tem: «Dopmysibly,
«Jloka3aTenbCTBO TOXKIECTB», «JIMHEWHOE ypaBHEHHME C JABYMSI HEHU3BECTHBIMUY,
«I"paduk TUHEWHOTO ypaBHEHUS C ABYMS NEpeMEHHBIMIY, «I paduyeckoe pelieHue



JIMHEHHBIX YPaBHEHUI U CHCTEM JIMHEHHBIX ypaBHEHUI», «CBOMCTBA KBAAPATUYHOM
byHKIINY.

BricBoOOIMBIIIMECST Yachl PEKOMEHAYETCS MCIOJIb30BaTh: MJIs  Jydlleil
npopaboTKu Hambojee BaXKHbIX TeM Kypca: «Pemienue ypaBHeHui», «Perienue
cucTeM ypaBHEHUN», «COBMECTHbIE NEUCTBUA C Apo0siMuy, «lIpuMeHeHne CBONCTB
apu(pMETUYECKOTO KBAJpaTHOTO KOpHS»; HAa TOBTOPEHHE, pelIeHue 3ajad,
npeoOpa3zoBaHue BHIPAKECHUI, a TAK)KE Ha 3aKpEIIEHUE U3YYEeHHOT0 MaTepuara.

I'eomeTrpus

Crnenyer 0OCHOBHOE BHUMAaHUE YAEIUTH NMPAKTHUECKOW HAMPABIEHHOCTH Kypca,
WCKIIIOYMB W YNPOCTUB HAMOOJEE CIOXKHBIA [JIs1 BOCIPUATHS TEOPETUYECKHA
matepuan. Ha ypokax reoMeTpuu HEOOXOIUMO MaKCHMAaJIbHO HCIIOJIb30BATh
HarJsgHbBIe CpelncTBa OOydeHHs, OOJbIIEe MPOBOAUTH MPAKTHUUECKUX paboT ¢
yUalmmucs, pemarts 3agaud. CTpOUTh peleHne 3a7a4 Npu MOCTOSHHOM OOpaleHUH
K HATJISTHOCTU — PUCYHKaM M Y€pTEkKaM.

O3HaKOMUTENBHO JaTh TeMbL: «TeopeMbl M J10Ka3aTENbCTBO. AKCHOMBD»,
«/lokazaTenbcTBO  OT HPOTHBHOrO», «CylIeCTBOBaHWE W E€IWHCTBEHHOCTH
NEPIEHAUKYJIApa K IpsAMon», «MeTox reoMeTpuyeckux mecr», «Mertox yaBoeHus
Menuanbl», «Teopema daseca u Teopema 0 IPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHUKa», «VI3MeHeHHe TPUTOHOMETPUYECKMX  (DyHKIUN  npu
BO3pacTaHuu yraa», «DopMynsl [ paguycoB BIHCAHHBIX M ONMCAHHBIX
OKPY’KHOCTEM  MNPAaBWIBHBIX  MHOTIOYI'OJIBHUKOB»,  «YPaBHEHHE  NPSIMON»,
«/IBmxenue», «CBoMCTBA ABMXKEHUS», «Teopema O MPOU3BEACHUN OTPE3KOB XOPI,
TEOPEMBI O MPOU3BEIAEHNN OTPEZKOB CEKYIIIHUX, TEOpPEMaA O KBAIpaTe KacaTEeIbHON.

CrenyeT yMEHBIIUTh KOJIMYECTBO 4YaCOB HAa M3ydeHHE TeM: «CHMMETpPUYHBIC
¢urypel. OCHOBHBIE CBOMCTBAa OCEBOM CUMMETpUN», «lleHTpalibHas CUMMETpPH»,
«lTapamnensubiii  mepenocy», «lloBopot», «llpeobpazoBanne mnomgobus. I[lomobue
COOTBETCTBEHHBIX 3JEMEHTOBY», «OCHOBHBIE 33Ja4d Ha IOCTPOEHUE C IOMOLIBIO
LUAPKYJISI W JIMHEHMKW», «JleKapToBbl KOOpAMHATBI Ha INIOCKOCTW», «PelieHue
TPEYroJIbLHUKOBY, «[lomo0ue dhurypy.

BricBoOOAMBIIIECS YaCchl HCTIONB30BAaTh HA PEILICHUE 3a7a4 U TOBTOPEHUE.

BeposiTHOCTH M CTATHCTHKA

B cBsizu ¢ Tem, 4TO JaHHBIA KypC BBI3bIBAET HAMOOJBIINE CIOKHOCTU JIst
oOyuatomuxcst ¢ 3[IP, cBs3aHHBIE CO CHM)XEHHBIM YPOBHEM DAa3BUTHUSl CIIOBECHO-
JIOTUYECKOTO MBIIUIEHUSA, €r0 U3YYEHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YpPOBHE U
NOCTYITHOM Il YYEHUKOB Marepuane. OCHOBHOE€ BHUMAHHE CIIEAYET YIEIUTH
paszienaM, CBS3aHHBIMH C IIOBTOPEHHEM NIPOWIECHHOTO MaTepuaja, YBEIUYUTh
KOJIMYECTBO YINPAKHEHUM M 3aJ]aHWN, CBA3aHHBIX C MPAKTUYECKON IEATEIBbHOCTHIO
00yJaroIMXcs.

Heobxoaumo mnepecMOTpeTh COJepKaHHe TEOPEeTUYECKOro MaTepuaia u
XapakTep €ro M3JI0KEHUA: TEOPETUYECKUM MaTepual IPEernogHOCUTh B IPOLECCE
peleHus 3a7a4 Y BBINIOJIHEHUS 3a/IaHUIl HATJIAIHO-TIPAKTUYECKOrO0 XapakTepa; He
TpeOOBaTh BHIBOJA M 3alIOMHHAHHS CJIOKHBIX (DOPMYJ, PEIICHHS HECTaHJIaPTHHIX,
TPYIOEMKHUX 3a1aHui. Psan TeM cienyer udydarb B O3HAKOMUTEIBHOM IUIAHE.



Buabl pgesarenbHocTH oOyvyawomuxcsa ¢ 3IIP, o0ycioBjieHHbIe 0CO0BIMU
0o0pa3oBaTeJbHBIMH NMOTPEOHOCTAMH M Oo0ecneYMBAKIIHNE OCMbICJIEHHOE
0CBOEHME CO/IepPKaHNM 00pa3oBaHus 1o npeaMety «MaTremMaTuka»

ConepxaHue BUIOB JesTeNbHOCTH oOyudaromuxcsi ¢ 3IIP ompenensiercss ux
0coObIMU 00pa3oBaTeIbHBIMUA TOTPEOHOCTSIMHU. [IOMUMO HMIMPOKO HCIMOJIB3YEMBIX B
OAOIT OO0 06mux amst BceX 00y4aronuxcs BU0B A€ATEILHOCTH CIEAYET YCUIUTh
BU/JIBI JICATEIBHOCTH CHCIU(PUYHBIC ISl JAaHHOW KaTeropuH JeTei, 00ecreynBaronie
OCMBICIICHHOE OCBOEHHE COJepKaHMs 00pa3oBaHUs IO MpeaAMEeTYy: YCUJIEHHE
MPEIMETHO-TIPAKTUYECKON JCSITEIbHOCTU C aKTUBU3AIMEH CEHCOPHBIX CHCTEM;
YyepelOBaHUE BHUJOB JIEATEIbHOCTH, 3aJCUCTBYIONIMX pPAa3lIUYHbIE CEHCOPHBIC
CUCTEMBI; OCBOCHHE MaTepHaia C OMOPOM Ha aJrOPUTM; «IIOIIArOBOCTHY B U3YYEHUU
MaTepuaia; HUCIHOJb30BaHUE JIONOJIHUTEIbHOW BU3Y&JIbHOH OHOPBl  (CXEMBI,
1a0JIOHBI, ONOpHBbIE TAaOJMUIBI); PEUYEBOM OTYET O TPOLECCE M pe3ysbTare
JeSITEIbHOCTH; BBIINOJIHEHNE CIIEHUANIbHBIX 3aJJaHUM, 00ECIeUnBaOIIUX KOPPEKIUIO
peryiauuu  y4eOHO-II03HABATEIbHOM JESATEIbBHOCTM M KOHTPOJb COOCTBEHHOTO
pe3yJbTaTa.

denepanbHas TeMaTU4YeCKas M TEPMHHOJIOTHYECKAsl JEKCHUKAa COOTBETCTBYET
DAOIT OOO0.

Jns oOyuvarommxcsa ¢ 3IIP cymiecTBeHHBIM SIBIAIOTCS MpPUEMBI padOTHI C
JIEKCUYeCKUM MartepuajgoM mo npeamery. IIpoBomutcs crenuanbHas paboTta 1o
BBEJICHUIO B aKTHUBHBIN CIOBapb O0OYYaIOMIMXCSI COOTBETCTBYIOIICH TEPMHHOJIOTHH.
W3yyaemple TEpMUHBI BBOJATCS Ha TOJMCEHCOPHONM OCHOBE, 00s3aTesbHA
BU3YaJlbHAs MOAJIEPKKA, AITOPUTMBI Pa0OTHI C ONpPEAETIECHIUEM, OTIOPHBIE CXEMBI AJIs
aKTyaJu3allly TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTuka» B y4ueOHOM IIaHE

B coorBercTBUU ¢ DenepaibHBIM TOCYAApCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHus Y4eOHBIM TpenMer «MareMaTuka
BXOJIUT B TpEeIMETHYI0 o0nacth «MaremaTuka u HHPOPMATHKA» M SBISETCA
oOs3aTebHBIM Il M3ydeHus. B 5-9 kmaccax y4eOHbIA mpeameT «MareMatukay
TPaJAUIIMOHHO M3Y4YaeTCs B paMKaxX CIEAYIONIMX y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Martematuka», B 7-9 Kjaccax — KypcoB «AuredOpa» (BKItOuYas 3JI€MEHTHI
CTaTUCTUKU W TeOpuu BepodTHocTeil) u «['eomerpusi». Hactosimeit nporpammoit
BBOJIUTCSI CAMOCTOSTENbHBIN YU4eOHBIN Kypc «BeposITHOCTh U CTATUCTHKAY.

OO6m1ee yucao 4acoB, PEKOMEHIOBAHHBIX JIJIsl U3YUYCHUSI MaTeMaTUKU (0a30BbIN
yYpOBEHB) Ha YPOBHE OCHOBHOI'O 00111eT0 00pa3zoBanus, — 952 yaca: B 5 kiacce — 170
yacoB (5 yacoB B Heflento), B 6 kinacce — 170 vacoB (5 yacoB B HeJeN0), B 7 Kacce —
204 gaca (6 yacoB B HeJento), B 8 kiacce — 204 yaca (6 yacoB B HefleN0), B 9 kiacce
— 204 gaca (6 yacoB B HEJICJIO).

B pamkax peanuzanuu mporpaMmbl  PO(GECCHOHAIBHOTO MUHMMYMa YpPOK
matemaTuku Nel43 B 6 kimacce u ypok Ne7 yueOHOro kypca "BeposiTHocTh u
cTaTucTuka" B 7 Kj1acce UMEIOT IPO()OPUEHTAITMOHHYIO HAPABIEHHOCTb.



I[lnanupyemMble pe3yJbTaThl 0CBOCHUSA YUeOHOro nmpeamera «MaremaTuka»
HA YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

W3ydyenne MareMaTMKU Ha YpPOBHE OCHOBHOTO 00miero oOpa3oBaHUs
HaMpaBIIEHO Ha JOoCTKeHue oOyyaromumucs ¢ 3[1P nMuHOCTHBIX, MeTanpeaMeTHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB OCBOCHUS yU€OHOTO MpPEAMETA.

JINYHOCTHBIE Ppe3yJIbTAaThl OCBOCHUS IPOrpaMMbl IO  MaTEMaTUKe
XapaKTepU3yIOTCS:

NATPHOTHYECKOE BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpECA K MPOIUIOMY M HACTOAIIEMY POCCUMCKON MAaTeMaTUKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUNCKOU
MAaTEMaTUYECKOM IIKOJIbI, K MCIOJB30BAHUIO 3TUX JIOCTUKEHUN B JIPYTUX HAyKaX U
MPUKIATHBIX chepax;

rPaKAaHCKOE U TyXOBHO-HPABCTBECHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA U peaU3alluu €ro
npaB, MPEACTABICHUEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIMYHBIX
CTPYKTYp, SIBJICHUH, TMpOIEAyp TpakIaHCKOTO oOIiecTBa (HampuMmep, BHIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXJCHUIO OSTUYECKMX MPOOJeM, CBA3aHHBIX C
IIPAKTUYECKUM I[PUMEHEHUEM JIOCTMI)KCHUM HayKH, OCO3HAaHUEM Ba)XKHOCTHU
MOPaJIbHO-3TUYECKUX ITPUHIIUIIOB B AEATEIBHOCTH YUYEHOTO;

TPYAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AakKTHMBHOE YYacTHE B PEIICHUHA TMPAKTHYECKUX 3314
MAaTe€MaTUYECKOW HAIpaBIECHHOCTH, OCO3HAHWEM BaXXHOCTH MaTEMaTHYECKOTO
oOpa3oBaHus Ha MPOTHKEHUM BCEW >KU3HU I YCIELIHOM MpoQeccuoHanbHOU
NEATeIbBHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HHAUBUIYAIBHON TPACKTOPUM OOpa30BaHMs M >KU3HCHHBIX TUIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX MTOTPEOHOCTEN;

3CTEeTHYEeCKOe BOCIIMTAHHE:

CIIOCOOHOCTBIO K  DMOIIMOHAILHOMY U ACTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUueCKuX OOBEKTOB, 3ajlady, pEIICHUH, paCcCyX JACHHIH, YMEHHWIO BHJIETbH
MareMaTu4eCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

LEHHOCTU HAYYHOI0 O3HAHUA:

OpPUEHTALlMEd B JCATECIIBHOCTM HAa COBPEMEHHYK) CHUCTEMY HAay4HBIX
npencTaBieHnii 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKA, MPUPOILI U
oOlecTBa, MNOHUMAHUEM MaTeMAaTUYECKOM HAayKu Kak c@epbl YeloBeYeCKOn
JNEATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH ISl PA3BUTHSA LUBUJIM3ALINM,
OBJIAQJICHUEM SI3BIKOM MAaT€MaTUKW W MaTEMATHYE€CKOW KYJIBTYPOM Kak CpPEICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM TMPOCTECHIIMMHU HABBIKAMH HCCIEAOBATEIbCKOU
NEATEIbHOCTH;

¢usnueckoe BocnuTaHue, GOpMHpPOBAHUE KYJBTYPbl 310POBbS H
3MOIMOHAJIBLHOIO 0JIATONOTyYHs:

TOTOBHOCTBIO TMPHUMEHATh MATEMaTUYECKUE 3HAHUS B HHTEPECAX CBOETO
30pOBBS,  BEICHUS  3I0pOBOro  oOpa3a  KU3HM  (3I0pOBOE  MUTAHUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH W OTHbIXa, peryaspHas (dusndeckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBBIKA peQIIeKCUH, MPU3HAHUEM CBOETO TpaBa
Ha OIMMUOKY ¥ TaKOTO e MpaBa JPyroro 4eIoBeKa;



IKOJIOTHYecKOe BOCTIUTAHHE !

OpHEHTaIMe Ha MPUMEHEHHE MaTeMaTH4eCKUX 3HAHUN JJIsl peleHHs 3aa4 B
00JIACTH COXPAHHOCTH OKPY)KAIOIIEH Cpebl, IIIaHUPOBAHUS MTOCTYIIKOB U OIICHKH HX
BO3MOXKHBIX TIOCJIEACTBUNA JJIsI OKpY)Kalolleil cpeapl, OCO3HAaHHEM III0OATbHOTO
XapakTepa dKOJOTHYECKUX MPOOJIeM U MyTeH UX pelieHus;

ajanTtanus K H3MEHSIIOUIMMCSl YCJIOBHSAM COLHUAJIbHOW W NPHUPOIHOI
cpeabl:

TOTOBHOCTBIO K JICWCTBHUSM B YCJOBHSIX HEOMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOCH KOMIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO NEATEIbHOCTh, B TOM YHCIE
YMEHHE YUUThCS Y IPYTHX JIONEH, TPHOOpeTaTh B COBMECTHON JIEATEIHHOCTH HOBBIC
3HAHUA, HABBIKU M KOMIIETEHILIMU U3 OTBITA IPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHUH, B TOM YHCIE
(dopmMynupoBaTh e, MOHATHS, THIOTE3bI 00 OOBEKTaX M SBICHUSAX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh Je(QUUUTBI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYalHl0, BOCIHPHUHHUMATh
CTPECCOBYIO CHUTYallMI0 Kak BbI30B, TpPEOYIOLUI KOHTPMEp, KOPPEKTUPOBATH
OpPUHUMAaeMble peHIeHUs U JEHUCTBUS, (GOpMYIHpOBaTb U OLCHUBATh PHUCKU U
HOCIIEACTBUS, (POPMUPOBATH OTIBIT.

MeTanpeaMeTHble pe3yJbTaThl:

B pesynprare ocBoeHHS MPOrpaMMbl MO MaTeMaTHKE Ha ypOBHE OCHOBHOTO
oOmero obOpazoBanusi y oOyyatomerocs ¢ 3[IP  Oynyr cdopmupoBansl
MeTarnpeaMETHBIE PE3yIbTaThl, XapaKTEPU3YIOIIHUECs OBIAJCHUEM YHHUBEPCATbHBIMU

MMO3HABaTCIILHBIMHA JICUCTBUSIMU, YHUBEPCATIBHBIMU KOMMYHHUKATUBHBIMH
JNEUCTBUSIMUA U YHUBEPCATbHBIMU PETYISITUBHBIMU JICCTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU No3HaBaTeJbHBIMH
JIeiCTBUSIMM

yCTaHaBJIMBATh  MPUYUHHO-CIEJCTBEHHbIE CBA3M B  XOJE  YCBOCHHS
MaTEMaTUYECKOT0 MaTepHuaa;

BBISIBIIATH JC(UIIUT JTaHHBIX, HEOOXOJIMMBIX JUIsI PEIICHHs] TOCTaBICHHOM
3a/1auu;

C TOMOIIBIO yUYUTENsT BHIOMpATh CHOCOO pelieHUsT MaTeMaTUYECKOW 3ajauu
(cpaBHUBaTh BO3MOKHBIE BAPUAHTHI PEILICHHUS);

NPUMEHATh M TMPeoOpa3oBBIBATh 3HAKM M CHMBOJBI B XOJIC pPEIICHUS
MaTeMaTUYECKHX 33]1a4;

yCTaHaBJIMBATh NCKOMOE U JITAHHOE TIPH PEIICHUN MaTEMaTHICCKOH 3a1a4H;

MOHUMAaTh W WHTEPIPETHPOBATH MH(POPMAIHMIO PA3IMYHBIX BUIOB U (HOPM
IIPE/ICTABIICHNUS,

WUTFOCTPHUPOBATH PeIllaeMble 3a/1a4 TpadhUIeCKUMH CXEMaMH,

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH WH(OPMAITHIO.

MOHUMATh U UCIOJIb30BATh MaTEMAaTUYECKHUE CPEJICTBA HATTISIIHOCTH (Tpadukwy,
IUarpaMMbl, TaOJUIBI, CXEMbl W Jp.) Uil WUIIOCTpaIlid, WHTEPIPETAIHH,
apryMeHTaIuH.

OBiajgeHue  YHUBEPCAJIbHBIMH  Y4eOHBIMH  KOMMYHUKATHBHBIMH
AEeCTBUSIMM:



OpraHU30BBIBATh YYEOHOE COTPYJHHUYECTBO M COBMECTHYIO JACSITEIBHOCTH C
YUHUTEIEM U CBEPCTHUKAMHU B IIPOLIECCE PELICHUS 3a/1a4;

B3aMMOJICUCTBOBATh U HAXOJUTh 00IIHE CTIOCOOBI pabOThI; pabOTaTh B TPYIIIE:
HaXoJIuTh OOIlee pelleHre U paspeniaTtb KOH(GIMKTHI HA OCHOBE COIIIACOBAHMUS
no3uiMié M y4€Ta  HMHTEpPECOB;  CiyliaTh  mapTHépa;  GOpMYIUpPOBAThH,
apryMEHTUPOBaTh U OTCTAaUBATh CBOE MHEHHE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPH HAIWYUU PA3HBIX TOUEK
3peHUsT W pas3pemaTh KOH(JIMKTHI Ha OCHOBE y4éTa MHTEPECOB W IO3UIIMI BCEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOK TMO3ULIHAKD W KOOPAWHHUPOBATH €€ C MO3ULHSIMHU
napTHEPOB B COTPYMHUUYECTBE TP BBIPAOOTKE OOIIEro pemeHus B COBMECTHOM
NEATENbHOCTH;

BBITIOJIHSATh CBOIO 4YacTh pabOThI, JOCTUraTh KAadeCTBEHHOTO pe3yJibTara U
KOOPAMHHUPOBATH CBOU JECUCTBHUS C APYTUMU YICHAMH KOMaH/bI;

OILICHMBATh Kau€CTBO CBOETO BKJIaJa B OOIIUI TIPOTYKT.

OBJiaeHne YHUBEPCAIbHBIMYU YUeOHBIMH PeryJSTUBHBIMHU ACHCTBUSAMM:

CTaBUThH 1I€NM, BHIOMpATh U CO3/1aBaTh AJITOPUTMBI IS PEUICHUS Y4eOHBIX
MaTEeMaTUYECKUX TPoOIIeM;

IUIAaHUPOBATh U OCYLIECTBIIATH JEATEIBHOCTb, HAIPABICHHYIO HA PELICHUE
3a71a4 UCCIIEI0BATEIbCKOIO XapaKTepa.

dbopmMynupoBaTh U YyAEpPKUBATh Y4E€OHYIO 3a/Jady, COCTABJIATh IUIAH U
MOCJIeI0BATEIbHOCTD JICHCTBUI;

OCYILECTBJISITH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOUMbIE KOPPEKTHUBHI;

KOHTPOJIMPOBAThL MpOIEeCC U  pe3yabTaT y4yeOHOM  MaTeMaTHYeCKOMN
NEATEIbHOCTH;

aJIcKBaTHO OIICHUBATh MPABUIBHOCTh WM ONIMOOYHOCTH BBITIOJTHEHUS
yueOHOHM 3amauu, €€ OOBEKTHUBHYIO TPYAHOCTb M COOCTBEHHBIE BO3MOXKHOCTH €€
pelieHus;

CIMYaTh CIOCO0 JNEWCTBHUS M €ro Pe3yJIbTaT C 33aJaHHBIM JTAJOHOM C IIEJbIO
0OHapyXEHUsI OTKJIOHCHUH M OTIIMYMN OT dTaJOHA.

MPEABUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPHU PEIICHUH y4eOHOM
3a7a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMbIil pe3ynbTar
NEeATEeIbHOCTU, OMPEACNISITh MO3UTUBHBIE M3MEHEHUS W HaIpaBJICHUS, TpeOyrolue
JanbHeIe padoTsl,

PEryJMpoBaTh COCOO BBIPAKEHUS SMOLIUM.

[IpenmeTHble  pe3ynbTaTbl  OCBOCHMSI  MPOrpaMMbl [0  MaTeMaTHKeE
IpeACTaBICHbI M0 rojlaM OOy4YeHHUsI B paMKaX OTHAEJbHBIX y4€OHBIX KYypCOB: B 5—6
KJ1accax — Kypca «MartemaTtuka», B 7-9 kinaccax — KypcoB «Anreopay, «l'eomeTpusy,
«BepoATHOCTh U CTaTUCTUKA.



PABOYAA [TPOTPAMMA YUYEBHOI'O KYPCA

«MATEMATHKA». 5-6 KIIACCBHI

Hean n3yyeHusi yuedOHOro Kypca

[IpuopuTeTHBIMU LEIIMU O0yYEHHSI MaTEMaTHKE B 5—6 Kilaccax sIBISIOTCS:

" MNpPONOJKEHHE (POPMUPOBAHHUS OCHOBHBIX MAareéMaTWUYECKUX MOHATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas ¢urypa), o0ecrneunBaronuX MPEeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTeMaTHUECKOT0 00pa30BaHus O0yJarOIINXCS,;

" pa3BUTHE WHTEJIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH OOyYarommxcs c
3I1P, no3HaBaTeabHOM aKTUBHOCTH, MCCIENOBAaTENbCKUX YMEHUMN, HHTEpeca K
W3Y4YECHUIO0 MaTEMAaTHKH;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM Juisi HUX YpPOBHE K
OCO3HAHMIO B3aHMOCBA3M MAaTEMAaTUKU U OKPYXKAIOLLETO MUPA;

* (popmupoBaHue (QYHKIMOHAIBHON MaTreMaTHyecKOl TI'paMOTHOCTU: YMEHHUS
pacrno3HaBaTh MareMaTH4YeCKHe OOBEKThI B PEAJIbHBIX )KM3HEHHBIX CUTYAlLMSIX,
IIPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh ITONYYEHHBIE pPE3YyJIbTAaThl M OLEHUBAaTh HX HA
COOTBETCTBHE MPAKTUYECKON CUTYAIUU.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyecKas U TeOMEeTpuYecKas, KOTOPbIE pa3BUBAIOTCS MapajlieIbHO, Kaxaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroi, a B
TECHOM KOHTAaKT€ M B3aUMOAECHCTBHM. Takke B Kypce MPOUCXOIUT 3HAKOMCTBO C
AJIEeMEHTaMU alreOpbl U ONMHUCATENbHON CTATUCTUKU.

Wzyuenue apudmernyeckoro Marepuaiga HAUMHAETCS CO CUCTEMAaTH3alluu U
pPa3BUTHUS 3HAHUM O HATypaJbHBIX YMCJIAX, NOJYYCHHBIX B HadaiabHOW wKoiie. [Ipu
TOM COBEpIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U (OPMUPOBAHUE HOBBIX
TEOPETHUYECKUX 3HAHUW COYETAETCA C Pa3BUTHEM BBIYMCIHUTEIBHON KYJBTYpHI, B
YACTHOCTH € OOy4Y€HHEM MPOCTEHIIMM NpUEMaM NPUKHUIKH U OLEHKH PE3yJIbTaTOB
BbIUMCIICHUNA. 3ydeHue HaTypaJbHBIX YHCEN NpoAo/DKaeTcss B 6  Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU NOHATHUSIMHU TEOPHUH JIEIIMMOCTH.

Jpyroii KpynHblil OJ0K B cOAepKaHUH apu(PMETUUECKOU JTUHUU — 3TO JIPOOU.
Hauano u3ydenusi OObIKHOBEHHBIX U JIECITUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. JTo
MEPBbI ATan B OCBOCHHM APOOEil, KOraa MpOUCXOJIUT 3HAKOMCTBO C OCHOBHBIMU
uaesIMU, TMOHATUSAMHU TeMbl. [Ipu 3TOoM paccMoTpeHHe OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUCHHIO IECATUYHBIX IPOOEi, UTO LEeTeco00pa3Ho
C TOYKHM 3PEHUA JIOTUKU W3JIOKEHUS YUCIOBOM JIMHUM, KOTJIAa MPaBWJIA JEUCTBUH C
JIECATUUYHBIMU APOOSIMH MOKHO OOOCHOBAaTh YXE€ W3BECTHBIMU aJITOPUTMAMHU
BBIMOJHEHUS ACMCTBUI C OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JI€CATUYHBIMU
ApOOSIMH pacUIMPUT BO3MOXKHOCTH JJIsi MOHUMAHUSA OOYYaroIMMHCS MPUKIATHOTO
IIPUMEHEHUST HOBOW 3alMCH NIPU W3YUYEHUU JIPYTUX MPEAMETOB U IPU MPAKTUYECKOM
ucnonb3oBanuu. K 6 kimaccy OTHeC€H BTOpOM d3Tall B HM3yYCHUH ApOOeH, TIe
MPOUCXOIUT COBEPILICHCTBOBAHME HABBIKOB CPAaBHEHHUS M MpeoOpazoBaHUs IpoOeH,
OCBOEHUE  HOBBIX  BBIYUCIUTEIBHBIX  AITOPUTMOB, OTTAYMBAHUE  TEXHUKH



BBIUMCIICHH, B TOM YMCJI€ 3HAUEHUN BBIPAKEHUH, COJIEPIKALINX U OOBIKHOBEHHBIE, U
JE€CSITUUHBIE ApOOHU, YCTAaHOBJIEHHE CBS3€H MEXIYy HUMH, PAaCCMOTPEHHUE MPUEMOB
pelieHus 3a1a4d Ha Jpoou. B Hauvane 6 kiacca MpOMCXOAUT 3HAKOMCTBO C IOHSATHEM
IIPOLICHTA.

OcCo0EHHOCTBIO U3YyUEHUS MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHCEN SBIISETCS
TO, YTO OHM TAK)K€ MOTYT pPacCMaTpUBaTbCA B HECKOJIBKO 3TanoB. B 6 kimacce B
HayaJle U3ydeHHsI TeMbl «lloJ0KUTENbHBIE U OTPULATENBHBIC YHCIIA» BBIACIISCTCS
noareMa «llenble 4ncma», B pamMkax KOTOPOM 3HAKOMCTBO C OTPULATEIIBHBIMU
YUCJIAaMA W JICUCTBUSMM C TIOJIOKUTEIBHBIMA W OTPULATEIBHBIMA YHCIAMH
IIPOUCXOJUT HA OCHOBE COAEPKATEIBHOIO MOAXO0AA. JTO MO3BOJSET HA JOCTYITHOM
YPOBHE ITO3HAKOMHUTH YYAIIUXCS NMPAKTHYECKH CO BCEMU OCHOBHBIMU IOHATHUSIMU
TEMBbI, B TOM YHUCJE€ M C MpPaBUJIAMU 3HAKOB IPH BBIIOJIHEHHH ApU(PMETHUECKUX
nercTBuid. M3ydeHHWe palnMOHAJIbHBIX YHCEI Ha 3TOM HE 3aKOHYMTCS, a Oyner
IPOAODKEHO B Kypce anreOpbl 7 Kilacca, YTO CTAHET CIEAYIOIIMM MPOXOJAOM BCEX
OPUHLUIUAIBHBIX BOIPOCOB, TEM CaMbIM pa3JieJIeHHe TpPYyAHOCTEH obserdyaer
BOCIPUSATUE MaTepHalla, a paclpeaesieHHe BO BPEMEHU CIOCOOCTBYET MPOYHOCTH
IpUOOpPETAEMBbIX HABBIKOB.

[Tpu oOyueHUM pELIEHUIO0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax HCIOJIb3YIOTCA
apudmernueckue NpuéMsl perieHus. TekCToBble 3a7auu, peulaeMble Ipu 0TpaboTKe
BBIYMCIINTEIBHBIX HAaBBIKOB B 5—6 KiaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYOLIUX
BUJIOB: 33Jaud Ha JBWKEHHWE, HA YacTH, Ha TMOKYINKH, Ha paboTy u
ITPOM3BOJIUTENIBHOCTh, HAa NMPOLEHTHI, Ha OTHOIIEHUSA M mpomnopumu. Kpome Toro,
oOy4Jaroniyecsi 3HaKOMSTCS C NpUEMAMH PELIEHUs 3aJad nepeOopoM BO3MOKHBIX
BAPUAHTOB, y4darcs paboTaTh ¢ MH(pOpMALMEN, IpencTaBieHHON B (opme TadJuIlL
VI JUArpamMM.

B paboueit mporpamme mpeaycMOTpeHO (GopMHupoBaHUE MPONEACBTUUECCKUX
anreOpanvyeckux MpeacTaBieHud. bykBa Kak CHMBOJ HEKOTOPOro 4YMcia B
3aBUCHUMOCTH OT MaTEMaTHYE€CKOIO KOHTEKCTa BBOJAUTCA IMOCTENEHHO. bykBeHHas
CHUMBOJIMKA IIMPOKO MCIIONB3YETCs MPEKIE BCETO AJIsl 3alUCH OOIIMX YTBEPXKIECHUMN
U MpeasioKeHul, GopMyIl, B YaCTHOCTH JUIsl BBIYUCICHUS T€OMETPUUECKUX BEJINYMH,
B KQ4E€CTBE «3aMECTUTEII» YUCIIA.

B kypce «Marematukn» 5—6 KiIacCOB NpEACTaBIIEHA HArJIAIHAs TE€OMETpPHUS,
HamnpaBlieHHass Ha  pa3BUTHE OOpa3HOTO  MBIIUIEHUS, MPOCTPAHCTBEHHOI'O
BOOOpakeHUsl, M300pa3UTENbHBIX YMEHUH. OTO BaXHBIM 3Tam B H3YyYEHUU
F€OMETPUHU, KOTOPBIM OCYLIECTBISIETCS HAa HAMISAHO-TIPAKTUYECKOM  YPOBHE,
ONMpaeTcs Ha HarsAHO-00pa3HOe MbIIUIeHHe oOydvaromuxcs. bounbliasg poiib
OTBOAMUTCS MPAKTUYECKOW IEATEIIBHOCTH, OIBITY, SKCIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaromyecss 3HAKOMSTCS C T€OMETPUYECKUMH (UTypaMu Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(MUTYpalUsSIMH, ydaTcs U300paxarb HUX Ha
HEJIMHOBAaHHOW W KJIETYaTOW Oymare, paccCMaTpHUBAIOT WX MPOCTEHIIMe CBOMCTBa. B
MpoLecce U3yUeHUsl HarjsAHON Te€OMEeTpUN 3HaHUs, TOJyYeHHbIe 00yUJaloluMuUcs B
Ha4yaJIbHOM LIKOJIE, CUCTEMATU3UPYIOTCS U PACILIUPSIOTCS.



MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy IIaHy B 5—0 Kjaccax HM3ydaeTcsi MHTETPUPOBAHHBIN
npenMer «MaTtemaThkay, KOTOPBIA BKIIOYAeT apU(PpMETHUECKUd MaTepuanl u
HArJIHYI0O TEOMETPHUIO, a TaKXkKe TMPONEIEeBTUYCCKUE CBEACHHUS W3 aireOpsl,
AJIEMEHTHI JIOTUKH U Hayaja OMUCaTEeIbHON CTATUCTUKH.

Y4eOHbIN TUTaH HA U3YYEHHE MAaTEeMAaTHKU B 5—6 Kilaccax OTBOAUT HE MeHee 5
y4eOHBIX YacOB B HEJEINI0 B TEUCHUE KAXIOTo roja o0ydeHusi, Bcero He MeHee 340
y4eOHBIX YacCOB.

B pamkax peanuzanuu mporpamMmbl  MPOQPECCHOHAIIBHOIO MUHMMyMa B 6
kiacce ypok Nel43 umeet npodOprueHTAIIMOHHYIO HAIIPABICHHOCTh

COJEP)XAHUE YUYEBHOI'O KYPCA «MATEMATUKA» (I10 TOJIAM
OBYUEHUST)

S KUIIACC

HarypajbHble 4nciia v HYJIb

Hatypansnoe uwncno. Psg narypanbnbix uucen. Ywcno 0. UzoOpaxenue
HATypaJbHBIX YUCEJ TOUKAMU HA KOOPJUHATHOM (YUCIOBON) MIPSIMOA.

[lozunnonHas cucremMa cyucieHus. *PuMckas Hymepamus Kak MpuMep
HETIO3UIIMOHHON CUCTEMBbI CUMCIeHUs ™. [lecaTuuHas cucteMa CUuCIICHHUS.

CpaBHeHUE HATypaJbHBIX YHCEJ, CPAaBHEHHUE HATypaJbHBIX YUCEN C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTIIEHNE HATyPaTbHbBIX YUCEN.

CnoxeHre HaTypaJIbHBIX YMCEN; CBOMCTBO HYJSl MPHU CIOXKEHUU. Bbrauranue
Kak JEHCTBHE, OOpaTHOE CIOXKEHUIO. YMHOKEHHE HATypajbHBIX UHCEJ; CBOWMCTBA
HYJISI U €JMHULIBI TIPU YMHOXKEHUU. JleneHue kak JeiicTBue, 00OpaTHOE YMHOMXKEHUIO.
KomrionenTsl  nmeucTBuM, CBs3b  Mexay Humu. IIpoBepka  pe3ynbrara
apudmeTrdeckoro jaedcTBus. llepemecTuTenbHOE U couyeTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUS ¥ YMHOXEHHUS, *pacrlpeiesiuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHUS ™.

Hcnonb3oBanue OykB 111 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3allHCH
CBOMCTB apu(METUYECKUX JCHCTBUH.

*JlenuTenn W KpaTHbIE 4YMCIa®, pas3liokeHHe Ha MHOxuTenu. [Ipocteie u
coctaBHble ynciaa. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. JleneHnue ¢ OCTaTKOM.

CreneHb C HaTypaJlbHbIM IOKa3aTelieM. 3aluCh 4YHWCIa B BHJE CYMMBbI
Pa3psIIHBIX CaracMbiX.

YucnoBoe BbIpaKeHUE. DBbplUnCIIEHHE 3HAYEHUN YHUCIOBBIX BBIPAKECHUM;
MOPANOK  BBINOJHEHUA  JAeucTBUM.  Mcmonb30BaHuME  NMpU  BBIYHUCIEHUSAX
MEePEMECTUTEIILHOTO U COUYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHUSI,
*pacnpenenuTeIbHOTO CBOMCTBA YMHOKEHHS ™.

Jpodu

[IpencraBienre o Jpobw Kak crmocobe 3alMch  YacTH  BEIWYUHBI.
OObikHOBEHHBIE ApoOu. [IpaBuibHBIE U HenpaBuibHbIE ApoOu. CMmenranHas Jpoob;
MIPEICTABIICHUE CMEIIAHHON NpoOW B BHUJE HEMPABWIHHOW JAPOOW U BBIJACICHUE
[[EeJIOM YacTU 4Yuclia W3 HEempaBWiIbHOUW apobu. M3o0paxkenue npoOeli Toukamu Ha
qucaoBoil npsimoit. OcHoBHOE cBOMCTBO Apoou. *Cokparnienue npooeit. [Ipuenenue



Apodu K HOBOMY 3HaMeHateno*. CpaBHeHuE 1po0eit.

CrnoxxeHre M BblYUTaHUE JpoOed. YMHOXKEHUE U JelieHue Apo0eil; B3auMHO-
obpatHble 1podu. *HaxokaeHne 4acTu 11eJ0r0 U IeJI0T0 0 €ro YacTu™.

Hecarnunas 3anuch apoOei. IlpeacraBieHune IecATHYHOW ApoOHM B BHUIE
00bIKHOBEHHOU. M300pakeHne MeCATHYHBIX ApOoOeH TOUKaMMU Ha YUCJIOBOM MPSIMOIA.
CpaBHeHHE ECATUYHBIX APOOEH.

Apudmernueckre JEHUCTBUS C JECATHUUHBIMU JIpoOsmu. *OkpyrieHue
JNECATUYHBIX ApOOeH™.

Pemenue TekCcTOBBIX 32124

Pemenne TekCTOBBIX 3adauy  apudMeTHyeckuM crmocoOoMm. *Perienue
JOTMYECKHUX 3adad. PemieHuwe 3amay nepedOpoM BCEX BO3MOXKHBIX BAapUaHTOB™.
Hcnonbs3oBaHue MPHU pELIEHUU 3314 TAOJIUI U CXEM.

Pemenue 3amay, coiepkalmux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHHE; LIEHA, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI U3MEpPEHUS:
Macchl, 00bEMa, IIEHbI; PACCTOSIHUS, BPEMEHU, CKOPOCTU. CBsI3p MEXIy €AMHHUILIAMU
U3MEPEHUS KaXK10W BEJIMUUHBI.

Pemenrie 0OCHOBHBIX 3aJ1a4 Ha APOOU.

[IpencraBienue NaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinuele mnpencraBieHus o (Qurypax Ha IUIOCKOCTH: TOYKa, Mpsimasi,
OTPE30K, JIyd, yroJj, JOMaHas, MHOTOYTI'OJIbBHUK, OKPYKHOCTb, KpyT. YToi. [Ipsamoi,
OCTPBIW, TYIIOM U pa3BEPHYTHIE YTJIbI.

JlnuHa oTpe3ka, METPUYECKUE €AMHUIIBI JUIMHBL. J[JTuHA JOMaHOW, EpUMETp
MHOTOyTOJIbHUKA. 3MEepeHne 1 MOCTPOECHUE YTII0B C HOMOUIBI0 TPAHCIIOPTHPA.

Harnsinaele mnpencrtaBieHuss O (Qurypax Ha IIOCKOCTH: MHOTOYTOJIBHUK;
MPSAMOYTOJIbHUK, KBAJIpaT; TPEYTOJbHUK, *0 paBEeHCTBE PUTYp™.

N3o6paxkenne ¢uryp, B TOM umcie Ha Kierdatoi Oymare. *Tloctpoenue
KOH(MUTypanuii U3 4YacTed MPsMOM, OKPY>KHOCTH HA HEJIMHOBAHHOW M KJIIETYATOU
Oymare™. VMcnonbp3oBaHue CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBajpaTa.

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4YHCle (Uryp, M300paKEHHBIX Ha KJeT4yaTtol Oymare.
Enunuiibl n3mepeHus mioniaiam.

*Harnsaubie TpeIcTaBlIeHus O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOJbHBII
rapasuieenuIe, KyO, MHOTOTPAHHUKH. N3obpaxxenue MPOCTEUIIINX
MHOTOrpaHHUKOB. Pa3BépTku kyOa u mnapamnenenunena. Co3naHue Mojeneu
MHOT'OTPAHHHUKOB (M3 OyMaru, IpOBOJIOKH, IJIACTUIIMHA U JIp.)™.

*O0BEM MPSAMOYTOJBHOrO Mapajuienenunena, kyda. EIuHUIBl u3MepeHus
o0BéMa™,

6 KJIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHSI C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YuciioBble BRIPAKEHUS, MOPSAOK AEUCTBUH, UCIOJb30BaHUe CKOOOK. Vcnonb3oBanue
IIPY BBIYHCIICHUSAX IIEPEMECTUTENIBHOIO U COYETATEIbHOIO CBOMCTB CIIOKEHUS U



YMHOXXEHHS,  *paclpelesUTeIbHOIO  CBOMCTBA  yMHOXKEHHS.*  OkpyrieHue
HATypaJIbHBIX YUCET.

Jlenutenu W KpaTHbIe YKclia; *HAUOOJIBIINI OOLIUI AeNUTEIh U HauMEHbIIee
oO1ee kpaTHoe. [lenMMocTh CyMMBI U pou3BeneHus ™. JleneHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIleHHE IpOOCH.
CpaBHeHMe U ynopsiiounMBaHue ApoOeil. Pemienue 3aay Ha HAXOXKIEHUE YAaCTU OT
[EJOr0 M LeJoro mo ero d4actu. [[poOHoe uucino Kak pe3ynbTaT JeJICHHS.
[IpencraBnenne aecATUIHOW ApOOM B BHJE OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
npecTaBiIeHUs] OOBIKHOBEHHOM NIpoOM B BUJIE AecATUYHOU. JlecaTuunbie ApoOu u
MeTpuuecKas cucrema mep. ApudMeTHUeCKre NeUCTBUS U YUCIIOBBIE BBIPAXKECHUS C
OOBIKHOBEHHBIMU U JAECCITUYHBIMU JPOOSMHU.

OtHomenne. J[leneHne B JaHHOM OTHOIIEHMH. *Macmrad®, Mpomnopuus.
IIpuMeHeHre nIpoNopLU NPY PEILIEHUH 3a/1a4.

[TonsiTne mpoueHTa. BeryuciieHne MpoLeHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€
OpOLEHTY. BrlpaxkeHne NpPOLEHTOB AECATHUUHBIMM ApodOsimu. Permenue 3amau Ha
IPOLIEHTHI. BrlpaXkeHne OTHOIEHUS BEJIMYMH B IIPOLEHTAX.

ITost0:kMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[TonoxurensHble W OTpuLaTenbHble yMcna. Llenble uncna. *Moayns uucina,
reoMeTpuyeckas MHTepHperanus Monayis uucia™. HM3o0paxeHue uucen Ha
KOOPJMHATHOM NpsIMOM. *YHCITOBBIE MPOMEXKYTKHU ™.

CpaBHeHue umcel. ApUPMETHYECKHE JIEUCTBHS C TIOJOXXHUTEIbHBIMU H
OTPULIATEILHBIMU YUCIIAMU.

[IpsiMmoyroJyibHasi cucTeMa KOOpJAMHAT Ha IUIOocKocTH. KoopauHaThl TOUKM Ha
IJIOCKOCTH, adciucca u opauHara. Iloctpoenue Touek W Guryp Ha KOOPAMHATHOU
MJIOCKOCTH.

BykBeHHBIe BbIpasKeHUs!

[Ipumenenue OyKB JJisl 3aITUCU MAaTEeMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBU. *BykBeHHBIE BBIPAKEHUS W UYHCIOBBIC
HOJICTAHOBKHU.* ByKBEHHbIE pPaBEHCTBA, HAXOXKJIEHHUE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyibl; GopMyIbIl IEPUMETPA U TUIONIAIN MPSAMOYTOJIbHUKA, KBaJparTa, *00béma
napajijiesienunena u Kkyoa*.

PemieHne TekCcTOBBIX 33124

Pemenne TekCcTOBBIX 3adady  apu(METUUYECKUM crocodboM. *Pemienue
JOTUYECKUX 3ajay. Pemienue 3a1ad nepedOpoM BCEX BO3MOKHBIX BAPUAHTOB.™

Pemenne 3amay, coaepXaliux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh; MPOU3BOJUTENBHOCTb,
BpeMsi, 00b€M paboThl. EQuHUIBI M3MEpEeHus: MacChl, CTOMMOCTH; PACCTOSIHMUS,
BpEMEHU, CKOPOCTU. CBs3b MEXKY €IMHULIAMHA U3MEPEHUS KaXK0i BEJIMYUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, IPOMOPLIMOHATIBHOCTHIO BEJINYMH,
MPOLIEHTaMH; pPElIeHHE OCHOBHBIX 3a/1a4 Ha APOOU U MPOLEHTHI.

*OueHKa U MPUKHUJIKA, OKPYTIIEHHUE pe3yJibTaTa™.

*CocranieHue OyKBEHHBIX BBIPaXXEHHI 10 YCIOBHIO 3a4a4n™.

[IpencraBienne AaHHBIX C MOMOLIbI0 Tabnuu W guarpamm. CronOyarbie
JUarpaMMbl: YTEHUE U IOCTPOECHHE. UTEHHE KPYTOBBIX IHarpamm.



Harasgnas reomerpust

Harnsguele npencrtaBieHuss o (uUrypax Ha IUIOCKOCTH: TOYKa, HpsAMasd,
OTpE30K, JIy4, YroJl, JIOMaHas, MHOTOYT'OJIbHHMK, YETBIPEXYIOJBHUK, TPEYIOJIbHUK,
OKPYXXHOCTb, KPYT.

*B3anMHOE pacnoyioKeHHWE JABYX NpPSIMbIX Ha IJIOCKOCTH, HapaslieibHbIE
OpsMble, MEPHNEHAUKYISpHbIE NpsMble™. M3MepeHue pacCTOSHHUNA: MEXAYy ABYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM; IJIMHA MapIIpyTa Ha KBaPaTHOU CETKeE.

M3mepeHre W TMOCTPOECHHWE YIVIOB C IMOMOINBIK TpaHcHopTupa. Buibl
TPEYrOJIbHUKOB: OCTPOYT'OJIBHBIN, IIPSAAMOYTOJIbHBIN, TYIOYT OJIbHBIM;
paBHOOCPEHHBIIH, PABHOCTOPOHHUM. YeTpIpEXyTONBHUK, [IPUMEPBI
YEeTBIPEXYTOJBbHUKOB. [IpAMOYrobHUK, KBaJapaT: HUCIOJIb30BAHHE CBOWCTB CTOPOH,
yraoB, auaronaneil. *M3o0paxeHune reomeTpuiyeckux GUTYp Ha HEIMHOBAHHOM
Oymare ¢ WCIOJIb30BAHUEM IIUPKYJS, JIMHEHKH, YroOJIbHUKA, TpaHCIOpTUpa™.
[TocTpoenus Ha kieT4aToi Oymare.

[lepumerp MHoroyronbHuka. [loHsTHe mowaan QUIYpHl;  €IUHUIIBI
u3Mepenus miomaau. [pubmkénnoe nuaMepenue miouaau Guryp, B TOM 4UCIIE Ha
KBajpaTHON ceTke.* IlpuOmmkE€HHOE H3MEpEeHHE UIMHBI OKPYKHOCTH, IUIOLIAId
Kpyra*.

*CumMeTpus: LIEHTpalibHasA, OceBasi W 3epKajbHas cummeTpuu. Iloctpoenue
CUMMETPUYHBIX PUTYP™.

*Harnsagnele MIPEICTABIICHUS 0 IPOCTPAHCTBEHHBIX ¢durypax:
napauienenunesn, KyO, mOpu3Ma, NUpaMHAa, KOHYC, MWIMHIp, Map Hu cdepa.
N300paxxeHre npocTpaHCTBEHHbIX (Quryp. Ilpumepsl pa3BEPTOK MHOTrOrpaHHUKOB,
uuauHApa U konyca. CoznaHue Mojenedl NMpOoCTpaHCTBEHHBIX (Guryp (u3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U Ap.).

[Tonarue oOBEMaA; eAUHUIBI U3MEpeHUsT 00bEmMa. OO0BEM MPSAMOYTOJBHOTO
napajienenuneaa, kyoa*.

IIJTAHUPYEMBIE TTIPEJIMETHBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yyebHOTO Kypca «MaremaTuka» B 5—6 Kiaccax OCHOBHOM IIKOJIBI
JOJDKHO O0OecrneunBaTh JOCTHDKEHHE CIEAYIOMUX MPEIMETHBIX 00pa30BaTelIbHbBIX
pE3yIbTaTOB:

5 KUIIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTHpOBAaTbCSI B TOHIATHSX M ONEPUPOBATh Ha 0a30BOM  YPOBHE
TEPMUHAMH, CBS3aHHBIMH C HATypPaJIbHBIMH YHCJIaMH, OOBIKHOBEHHBIMH U
JECATUYHBIMH JIPOOSMH.

CpaBHUBaTh W yHNOPSJOUMBATH HATypaJbHbIE YHWCJIa, CpaBHUBATh B
MIPOCTEUIITNX CITydasix OOBIKHOBEHHBIE JPOOH, ECITUIHBIC IPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOHM)  mpsMoll ¢
COOTBETCTBYIOIIIMM €H YHCJIOM U H300pa)kaTb HATypajbHbIE YMCJIa TOYKAMH Ha
KOOPJMHATHOM (YMCIOBOM) MPSIMOM.



BeimonasaTh  apudMeTHYECKUe JEHCTBUS C HATYPAIBHBIMA YHUCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUILINX CITydasiX.

BBINOMHATE NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUNCICHHIA.

OKpyIJISITh HATYpAJIbHBIE YHUCIIA.

Penienne TeKCTOBBIX 3a7a4

Pemate TekcTOBBIE 3amauM apu(METUYECKHM CIIOCOOOM M C TOMOIIbIO
OpraHU30BAaHHOTO KOHEYHOIro Iepedopa BCeX BO3MOXHBIX BapuHaHTOB (Tpu
HEOOXOJIMMOCTH C HAPaBJISAIOIIEH MOMOIIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIIME BEJIMYMHBIL:
CKOpPOCTbh, BpEMs1, paCCTOSIHHE; 1I€Ha, KOJIMYECTBO, CTOUMOCTD (ITPH HEOOXOAUMOCTH C
HCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIUH).

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIUIbI, 0003HAYEHUS [IPU PEIICHUU
3azay.

[Tosib30BaThCs OCHOBHBIMM €MHULIAMHU U3MEPEHUS: LIEHBI, MACChl; PACCTOSHHUS,
BPEMEHH, CKOPOCTH; BBIpaKaThb OJHM E€IUHUIBI BEJIMYMHBI 4Yepe3 Jpyrue (mpu
HEOOXOMMOCTH C OIIOPOM Ha CIPaBOYHYIO HH(OPMALIHIO).

W3Bnekats uHMOpMaIuio, MPEACTABICHHYIO B Tabiuile, Ha CTOIO04YaTON
auarpamMme, UHTEPHpPETUPOBaTh IMPEICTABICHHBIE NAaHHBIE, HUCIOJb30BaTh JIaHHBIC
IIPU PEIICHUU 33/1a4.

Harasignas reomerpust

[Tonbp30BaThCA F€OMETPUUYECKUMH TMOHATUAMM: TOYKA, IpsiMasi, OTPE30K, JyY,
YT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPbl OOBEKTOB OKPYKAIOIIETO MHUpPA, HMEIOMMX (Qopmy
M3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, ITPU HEOOXOJMMOCTU IO BHU3YaJbHOM OIMOpE,
CBA3aHHYIO C yIJaMU: BEPILMHA, CTOPOHA; C MHOIOYTOJbHUKAMU: yToJ, BEpPIIUHA,
CTOpPOHA, IMaroHaJIb; ¢ OKPY’KHOCTBIO: pauycC, TUaMeTp, LIEHTP.

N300paxkath W3y4YeHHBIE TeoMeTpuueckre (Urypbl Ha HEIWHOBAHHON W
KJIET4aTOM Oymare ¢ MOMOIIBIO HUPKYJIS U IMHEHKH (II0CTIe COBMECTHOTO aHAIN3a).

HaxonuTe MIMHBI OTPE3KOB HEMOCPENCTBEHHBIM H3MEPEHHEM C IOMOILBIO
JIMHEHKH, CTPOUTh OTPE3KM 3aJaHHOW [JIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOIO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYTOJIbHUKA, KBaJpaTa ISl UX
MOCTPOEHUS1, BEIYMCIICHUS IJIOIIAN U TIEPUMETPA.

BbluucnsaTe mepuMeTp M IUIONIaAb KBajapaTa, OPsIMOYIOJIbHUKA, (QUryp,
COCTABJICHHBIX W3 MPSIMOYIOJbHUKOB, B TOM 4HCIIe (PUTYp, H300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaThCSd OCHOBHBIMM METPUYECKMMHU EIUHUIAMU HW3MEpPEHUs JUIMHBI,
IUIOLIAAM; BhIpaXKaTh OJHHU €IMHULIBI BEJIMYMHBI uepe3 Apyrue (Ipu HeoOXOAUMOCTH
C OIOPOil Ha CIIPABOYHYIO HH(OPMALIHIO).

Pacno3naBath mapajuienenunen, Ky0, HCHOJIB30BaTh  TEPMHHOJOTHIO:
BEpILIMHA, peOpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHHUsI Mapaljiesienumnesa, Kyoa.

Boeraucisate 00b€M KyOa, mapajuienenumnesa Mo 3aJaHHbIM H3MEPEeHHsIM (C
OTIOpPOM HAa AJITOPUTM Yy4UEOHBIX JCHCTBUI), MOJH30BATHCA EAMHUIIAMU H3MEPEHUS
o0BEMma.



Pemiath HecCHOXHBIE 3aJa4yd Ha HM3MEPEHHE TE€OMETPUYECKUX BEJIWYUH B
NPAKTUYECKUX CUTYyalusiX (Ipu HEOOXOAUMOCTH C BU3yaJIbHOW OTIOPOHA).

6 KIIACC

Yucsia v BBIYMCIEHUS

OpueHTHpOBaTbCSI B TOHATHSAX M ONEpPUPOBATh Ha 0a30BOM  YPOBHE
TEPMUHAMU, CBA3aHHBIMHM C PA3UYHBIMM BHJIAMH YHCET M CIOCOOAMHM HMX 3alluCH,
NEPEXOAUTH (€CIU ITO BO3MOXKHO) OT OJIHOM (hOpMBI 3alUCH YUCIIA K APYTOH.

CpaBHUBaTh M YHOPSAIOYMBATH IIEJIbIE YMCIIA, OOBIKHOBEHHBIE M JIECATUYHBIC
IpoOu, CpaBHUBATH YKCIIa OJTHOTO U Pa3HbIX 3HAKOB.

BoinonHaTh aprudpMeTnyeckue 1eHCTBUS C HaTypaIbHBIMU U LEIbIMU YMCIIaMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JPOOSIMHU, MOTOKUTEIBHBIMU U OTPHUIATEIbHBIMU
YUCIIAMH.

Briuncnars 3Ha4€HUST YUCITOBBIX BBIPAXKEHUMN, BHIMOJHATH IPUKUIKY U OLICHKY
pe3yJiibTaTa BBIUMCIICHUI; BBINOIHATH MPEOOpa30BaHUsI YUCIOBBIX BBIPAKCHHUI Ha
OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBUM.

COOTHOCUTHP TOYKY Ha KOOPAMHATHOW MNPSIMOM C COOTBETCTBYIOIIUM €U
YUCJIOM U M300pa)kaTh 4YKClia TOUKaMU Ha KOOPAMHATHOM MPSIMOM, HAXOAUTh MOJTYJIb
qucia.

COOTHOCUTH TOYKH B IPSMOYTOJBHOM CHUCTEME KOOpAHMHAT C KOOpAMHATaMU
3TOU TOYKH.

OkpyrasTh LeNble 4YKclia U JeCATHYHBbIE ApoOu (Mo oOpasily), HaXOAWTh
PUOITUKEHUS YU CEIL.

YucsaoBbie 1 OyKBEeHHbIE BHIPAKEHUSA

OpueHTUpOBaThCS B TMOHATUSIX W ONEpUpPOBATH Ha ©0a30BOM YpPOBHE
TEPMUHAMU, CBSI3aHHBIMU C 3allUChIO CTEMEHU YHWCIa, HAXOJIUTh KBaapaT U KyO
YuCaa, BBIYUCIATh 3HAUYEHUS TMPOCTEUIINX YHUCIOBBIX BBIPAKECHHH, COJEpIKALIUX
CTEIEHHU.

[Tonp30BaThCs MpU3HAKAMU ACIUMOCTH (MPpU HEOOXOAMMOCTH C ONOpPOM Ha
aITOPUTM MPABUJIIA), PACKIIAbIBATh HATYpaIbHbIE YMCIIA HA MPOCThIE MHOKHUTEIH.

*Tlonbp30BaThCs MAcIITAOOM™, COCTABIISITh TPOTIOPLIMUA U OTHOILICHUS.

Hcnonb3oBaTh OyKBBI JJi1 0003HAYEHHUS YMCEI MPU 3aMKUCA MATEMATHYECKUX
BBIPDOKCHUN, HAXOAUTh 3HAYCHHS OYKBEHHBIX  BBIPOXKECHHM,  OCYIIECTBIISS
HE0OXOIUMbIE TIOJICTAHOBKU M TpeoOpa3oBaHusi (C OMOPOW Ha aNrOpUTM y4eOHBIX
JNEUCTBUIN).

Haxoaute Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

PemeHne TekCTOBBIX 33124

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7a4d apU(PMETUUECKHUM CIIOCOOOM C
OIIOPO¥ Ha BOIPOCHBIN IUIAH.

Pematsp MPOCTEUIIINE 3a7a4u, CBSI3aHHBIC C OTHOILICHUEM,
MPONOPIIMOHAIBHOCTHIO BEJIMYMH, MPOIEHTAMU; peuiaTh TP OCHOBHBIE 33Ja4yd Ha
JIpOOU U TPOLEHTHI.

Pemate 3amauum, cojepkalipe 3aBUCMMOCTH, CBS3BIBAIOUIUME BEJIMYMHBIL:
CKOPOCTb, BpeMs, paccTosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTb;



POU3BOAUTENLHOCTh, BpeMsi, 00BEMaA paboThl, HCMIONB3yd apu(PMETHUECKUE
NEUCTBUs,  OLCHKY, IPUKUIAKY; II0Jb30BaTbCs  C€IMHHULAMH  HU3MEPECHUS
COOTBETCTBYIOIINX BEJINYHH.

CocTaBiATh OyKBEHHBIE BBIPAKEHUS 10 YCIOBHIO 337a4l [IOCJIE COBMECTHOIO
aHaJIN3a.

W3Bnekatp uH(pOpMalMIO, NPEICTaBICHHYI B TaOJMIAX, HAa JIMHEWHOM,
CTOJOYaTOW WM KpPYroBOM JAMarpaMMax, HHTEPIPETUPOBATh IPEICTABICHHBIE
JAHHBIE; UCMOJb30BATh JAHHBIE IIPHU PEIICHUH 3a/1a4.

[IpencraBiasaTs uHGOPMAIIMIO C TIOMOIIBIO TAOIUI, TUHEWHON U CTOIOYATOM
JUarpaMM.

Harnsanas reomerpust

[TpuBoauTH TpUMEpHl OOBEKTOB OKPYKAIOIIETO MHUpPA, UMEIOUMX (opMmy
M3YYEHHBIX TE€OMETPUYECKHX IUIOCKUX W IPOCTPAHCTBEHHBIX (DUTYp, NPUMEPHI
PaBHBIX U1 CHMMETPUYHBIX (Uryp.

N300paxaTh ¢ MOMOUIbIO IUPKYJIS, TUHEHKH, TPAHCIOPTHPA HA HETMHOBAaHHON
U KjeryaTod Oymare M3ydyeHHbIE IUIOCKME TeoMeTpuueckue ¢Qurypel u
KOH(QUTYpalUU, CAMMETPUYHbBIE (PUTYPBHI.

HMeTh npeacTaBieHHE O TEOMETPUYECKHX MOHSITHSIX: PaBEHCTBO QUIYp,
CUMMETpPHS, OCb CHMMETPHUH, UEHTP CUMMETPHH.

HaxoauTe BEIMYMHBI YIJIOB U3MEPEHUEM C ITOMOIIBI TPAHCIIOPTHPA, CTPOUTH
YIJIBl 33JaHHOW BEJIMYUHBI, ITOJIb30BATHCA NPU PELIEHWU 3a1ad IpagyCHOU MEpou
YIJIOB; pAclO3HABAaTh HA YEPTEXKAX OCTPBIN, MPAMOU, Pa3BEPHYTHIN U TYIION YTJIBI.

BbluuCHATh IJMHY JIOMAHOM, IMEpUMETP MHOTOYTOJIbHHMKA, TOJb30BAThCS
€AVMHUI[AMU U3MEPEHUs JUIMHBI, BBIPAXKATh OJHU €IMHMIIBI U3MEPEHHUS JITMHBI Yepe3
IpyrHe.

Haxonuth, Ucnonb3ys 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXIY JBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBaPaTHOU CETKE.

Bbruncnsate miomaab  (Uryp, COCTaBIEHHBIX U3  IPSIMOYTOJIbHUKOB,
UCIOJIb30BaTh pa30MeHre Ha MPSIMOYTOJIbHUKH, Ha PaBHbIE (PUTYpHI, TOCTpauBaHUE
70 MPSIMOYTOJIBHHMKA; TO0JIb30BATHCS OCHOBHBIMHU €IMHHMIIAMHU W3MEPEHMS IUIOIIAJIN;
BbIpaXaTh OJIHU €IMHUIBI U3MEPEHHUs IJIOLIaN Yepe3 Apyrue (mpu HeoOXOqUMOCTH
C OIOPOI Ha CIIPABOYHYIO HH(OPMALIHIO).

Pacno3HaBaTh Ha MOJENAX U HM300paXEHUAX NUPaAMHUIY, KOHYC, LMJIMHAP,
HCII0JIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, PeOpO, FPaHb, OCHOBAaHUE, pa3BEPTKA.

N3o0paxkath Ha KjeT4aToM OyMare mpsIMOYTOJbHBIN Mapasieenunes.

Boruucnsate 00bEM MPSIMOYTOJBHOTO Mapajuiesenunena, Kyoa, mojb30BaThCs
OCHOBHBIMU €IMHMIIAMHU U3MEpPEHUs 00BbEMA; BhIpAaXKaTh OAHU €AUHUIBI U3MEPEHUS
00bEMa uepe3 Apyrue (C ormopoit Ha CIPaBOYHYIO HH(POPMAITHIO).

PemaTe HecHOXHBbIE 3a7aud Ha HAXOXXJIECHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUUECKUX CUTYyalusX (Ipu HEOOXOIUMOCTH C BU3YAJILHOM OIOpPOii).

PABOQUYAS ITIPOI'PAMMA YUEBHOI'O KYPCA «AJITEBPAY.
7-9 KIIACCBI
Henn n3yyenus: yueOHOro Kypca



Anrebpa SIBISETCS OJHUM M3 OIOPHBIX KYypCOB OCHOBHOM IIKOJBI: OHA
o0OecreynBaeT M3y4yeHUe IPYruX JUCLUUILIMH, KaK €CTECTBEHHOHAYyYHOIrO, TaK H
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOEHHE HEOOXOAUMO ISl MPOAOHKEHUST 00pa30BaHus
U B TOBCEJIHEBHOM XW3HU. Pa3zButre y 0Oyyaromuxcs HayYHbIX MPEACTaBICHHUN O
IPOUCXOKIECHUN
U CYIIHOCTH aJreOpanyeckux aOCTpakivii, crocobe OTpakKeHUs MaTeMaTH4eCKOu
HAyKOHM SIBIEHUW M TMPOIECCOB B MPUPOJIE U OOIIECTBE, POJIM MATEMaTUYECKOIrO
MOJICIIUPOBAHUS B HAYYHOM TIO3HAHUU M B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHUS W KAYECTB MBINIJICHUS, HEOOXOIUMBIX JIJIsl alalTallid B
coBpeMeHHOM mH(poBOoM obOmiecTBe. M3ydenne anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieuMBaeT  pa3BUTUE  yMEHUsS  HaAONIOJaTh,  CpPaBHHUBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTHUYHOCTU MBIIUICHUS, CIIOCOOHOCTH
apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHUCTBHSI W BBIBOABI, (HOPMYIHPOBATH
yrBepkeHnua. OcBoeHue Kypca aireOpbl O0ECredyrBaeT Pa3BUTHE JIOTMUECKOTO
MBIIIJICHUsT OOYYaIOIIMXCSl: OHU UCIHOJIb3YIOT JCAYKTUBHBIE M HWHIYKTUBHBIC
paccykJieHus, O0O0O0OIleHHe M KOHKPETH3aluio, aOCTparupoBaHHE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnojiaracT 3HAYUTENBHBIM OO0BEM  CaMOCTOSTEIBHOU
NESTEIPHOCTH  OOY4YaloIIMXCsA, TIOATOMY CaMOCTOSITEIbHOE  pEIIeHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3aledl JeITeIbHOCTHOTO IPUHIINIA
0o0yueHus.

B crpykrype nporpaMmbl yd4eOHOTro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJIep)KaTelIbHO-MeToAuueckue mauHuu: «Yucna u
BBIUUCIICHUSY; «AJIreOpandeckue BbIpaKEHUs»; «YPaBHEHUS U HEPABEHCTBAY;
«Dynkuun». Kaxaas u3 3TUX coJiepxKaTeIbHO-METOAUYECKUX JIMHUI pa3BUBAETCs Ha
MPOTSKEHUU TPEX JIET U3YUYEHUSI Kypca, €CTECTBEHHBIM 0O0pa3oM MEpeIuieTasich U
B3aUMOJICHCTBYS C JPYTMMHM €ro JIMHUSMU. B xoje u3yueHus Kypca o0ydaronmumcs
NPUXOJIUTCS JIOTUYECKH PACCYKaTh, HCIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 9TUM 11€71ec000pa3HO BKIIIOUHUTH B IPOTrPaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TTPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielIbl MATEMAaTHYECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYaIOIIMMHCS ~ OCHOB  YHHBEPCAJIBHOTO
MaTEMaTU4YeCKOro  sA3bIKa. TakuMm  0o0Opa3oM, MOXKHO  yTBEpXKHIaTh, 4YTO
coJiepKaTeIbHOW W CTPYKTYPHOM OCOOEHHOCTHIO Kypca «Ayredpa» SBISETCS €ro
UHTETPUPOBAHHBINA XapakTep.

Conepxxanue JmHUM «Yucma ©W  BBIYMCICHUSD) CIYKUAT OCHOBOWM  JIJIA
JTadbHEUIIer0o M3y4eHUss MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYaIOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHUS TOJIb30BAThCA AJITOPUTMaMH, a
TaK)Xe MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOJMMBIX MJI MOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHSATHS O YKCJIE B OCHOBHOM IIIKOJIE CBA3aHO C PAllMOHAIBHBIMU U
UppaIlMOHATBHBIMU YHUCIaMHU, (HOPMUPOBAHUEM MPEACTABICHUN O JCHCTBUTEIHLHOM
yucse. 3aBepIlIeHHE OCBOCHHS YMCIIOBOWM JIMHUM OTHECEHO K CTapilieMy 3BEHY
oO1ero o6pa3oBaHwsl.

Coneprkanue IByX alreOpandecKux JUHUN — «AJreOpandecKue BhIPAKEHUSD)
U «YpaBHEHHS M HEPABEHCTBa» CIOCOOCTBYEeT (OPMHPOBAHUIO y OOYHArOITUXCS
MaTeMaTUYeCKOro armapara, HEOOXOJAMMOTrO i pelieHUs 3ajad MaTeMaTHKH,
CMEXKHBIX TPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 33/lady. B OCHOBHOI mIKOJE



y4eOHBI MaTepuall TPYNIUPYETCsl BOKPYT pPAllMOHANBHBIX BBIpAXXKEHUU. Ajredpa
JNEMOHCTPUPYET 3HaUYCHUE MATEMATHKHU KakK S3bIKa JUIS TIOCTPOEHUS MAaTEMaTUYECKUX
MOJIeJIel, ONMMCaHMs MPOLIECCOB U SBJIEHUH peajbHOro mupa. B 3amaum oOyueHus
anredpe BXOJAT TakKe JalIbHEHIIEe pa3BUTHE ANTOPUTMHUYECKOTO MBIIIICHHUS,
HEOOXOAMMOr0, B YAaCTHOCTHU, JJII OCBOEHMsI Kypca HWH(OPMATHKH, U OBJIQJCHHE
HaBbIKaMH JEAYKTUBHBIX paccyxiaeHuil. [IpeoOpa3oBaHue CUMBOJBHBIX (HOpM
BHOCHUT CBOH crieun(UyecKuil BKJIaJ B Pa3BUTHUE BOOOpPaKEHUSs, CIIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIBHO-TpaUUeCKO JMHUN HALIEJIEHO Ha IOJIyYeHHUE
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKONW MOJAETH IJis
OMHCAaHUSI M HUCCIEJOBAHMUS Pa3HO-00pa3HBIX MPOILIECCOB M SIBJICHHUM B MPUPOIEC U
oOmectBe. M3ydeHne 3TOro marepuaia CrocoOCTBYET Pa3BUTHIO y OOYyHArOIIMXCA
YMEHUS UCIIOJIB30BATh PA3JIMYHbIC BBIPAZUTEIBHBIE CPEACTBA SA3bIKA MATEMaTUKA —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKIaJ B (OpPMUPOBAHUE
IPEICTABICHUN O POJIM MATEMATUKU B Pa3BUTHH LIMBUIIM3ALUU U KYJIBTYPBI.

MecTo yueOHOro Kypca B yueOHOM IJIaHE

CornacHo yuyeOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBId Kypce
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIC pa3feibl COACPHKAHUS:
«Yucna ©  BBIUMCICHUS», «ANTEOpandyecKue BbIpOXKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKIUNY.

VYyeOHbIN MJIaH HAa U3ydeHUe anreOpbl B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHUE KaXJOro roja oOydeHHUs, BCETro 3a TPH roja
oOyuenus: — He MeHee 306 yueOHBIX YacoB.

COHEP)XAHUE YUYEBEHOI'O KYPCA «AJIT'EBPA» (110 TOJAM OBYYEHUA)
7 KIIACC

Yuciaa v BIYMCICHUSA

JIlpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0Jl OT OMHON (OPMBI 3aIUCU
npobeir Kk gpyroi. IloHaTHe palMoHANBHOTO 4YHCJIA, 3aluCh, CpPaBHECHHE,
yOOPSIOUYUBAHUE  pPAllMOHATIBHBIX  4YHcel.  ApudMeThyeckue  JeHUCTBUS  C
palMOHAILHBIMA YHUCJaMU. PelieHue 3aiad w3 peajbHOM MPAKTUKUM HA 4YacTd, Ha
TpoOH.

Crenenb C HaTypaJdbHBIM TIOKa3aTeleM: OMNpeJeiieHue, MnpeodpazoBaHue
BBIPKCHHUI Ha OCHOBE OTPE/IETICHUS, 3aIUCh OOJIBIITUX YHUCE]T.

[IporieHThI, 3anMCh MPOLIEHTOB B BU/E IPOOU U IpoOU B BUJE MPOIEHTOB. Tpu
OCHOBHBIE 33J1a4M Ha MPOLEHTHI, PELHICHUE 33/1a4 U3 PEAIbHON MTPAKTUKH.

[IpumeHeHne NOPU3HAKOB  JIEIUMOCTH,  PA3J0KEHHE HA  MHOXHUTEIU
HaTypaJbHbIX YHCEII.

PeanbHbple  3aBUCMMOCTH, B TOM  4Yucle TipsMas W oOpaTHas
MPOMOPUAOHAIBHOCTH.

AuredpanyecKue BbIPpAKEeHUA

[IepeMeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAKEHUS C NEepeMeHHOM. JlomycTumeble



3HAYEHHs MepeMeHHbIX. [IpeacraBneHrne 3aBUCMMOCTH MEXIY BEIMYMHAMU B BUJE
dbopmybl. Beraucienus mo popmynam.

[IpeoOpazoBanrie OYKBEHHBIX BBIPAKEHU, TOXKIECCTBEHHO PAaBHBIC BHIPAXKECHUS,
npaBuiia MpeoOpa3oBaHMsl CYMM M MPOM3BEICHUM, MpaBujia PACKPBITHS CKOOOK U
NPUBEICHUS TTOJIOOHBIX CIaraeMblIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpHowiensl 1 MHOrousieHbl. CteneHb MHorouseHa. CioKeHUE, BbIYMTAHHE,
YMHOKEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOIO YMHOKEHHS: KBAJAPAaT CyMMBI U
KBagpaT pasHocTd. DopMyna pa3HOCTH KBaapaToB. Pa3imokeHue MHOTOYIEHOB Ha
MHOKHUTEIIH.

YpaBHeHust

VYpaBHEHUE, KOpPEHb YpaBHEHHUs, MpaBWiIa MpeoOpa3OBaHMs ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEW JIMHEWHOTO
YPaBHEHUS, PEIICHUE JIUHENHBIX ypaBHEHU. COCTaBIEHUE YPaBHEHUN I10 YCIOBUIO
3a1aun. PenieHue TeKCTOBBIX 33/1a4 C IOMOUIBIO YPABHEHUM.

*JInHeHHOe YpaBHEHHE C ABYMs TEPEMEHHBIMH H ero rpaduk . CrucTeMa aIByX
JMHEHHBIX YpPAaBHEHMI C JBYMsI IIEpEMEHHBIMU. PemieHne cucreM ypaBHEHMI
Croco00M NoJCTaHOBKU. [IpuMepsl pelieHusl TEKCTOBBIX 3a/1ay C MOMOILBIO CUCTEM
YPaBHEHHUM.

DOYyHKIUU

Koopaunara Touku Ha npsMoi. UucnoBele MpOMEXYTKU. PaccrosiHne Mexay
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsmoyronpHas cucremMa koopauHat, ocu OX m Oy. Abcuucca u opauHara
TOYKH Ha KOOPJAWHATHOW IIIOCKOCTH. [Ipumepsl rpadukoB, 3aaHHBIX (OpMyJSaMu.
UreHue rpaMKoB peaibHbIX 3aBUCUMOCTEM.

[Tonsarue ¢pyukiuu. ['paduk ¢pynkmmu. CroiictBa GpyHkuumi. JIunelinas GyHkius,
e¢ rpaduk. I'padpuk Pynkumm Yy = kx + b. *I'paduueckoe perrenne ITHHEHHBIX
ypaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUN™.

8 KJIACC

Yuciaa v BIYMCICHUSA

KBagparueiii kopenb u3 uucia. *llonstue 00 wuppanvoHAIBLHOM YHCIIE.
HecsTuuabie TpUOTMKEHUST UpPAIMOHANBHBIX uncen™. CBOMCTBa apumeTHIecKux
KBaIPATHBIX KOPHEHW U UX MPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYUCIICHUAM. *J|elicTBUTEIbHBIC YHCIa™.

CrerneHb ¢ LEIbIM IMOKa3aTeNeM U €€ cBoricTBa. CTaHIapTHAS 3alKCh YNCTA.

AuredpanvyecKue BbIPpAKEHUA

KBazpaTHbIil TpEXUIIEH; PA3JIOAKEHNE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CrnoxeHue, BBIUUTAHUE, YMHOXXEHHUE, JeJeHHE  alreOpaudeckux  JpoOeil.
PannoHanbpHbie BhIpaXKEHUS U UX IPEOOpPa3OBAHKE.

YpaBHeHUs U HEPABEHCTBA

KBagparHoe ypaBHeHue, Gpopmyrna KOpHEH KBaJpaTHOTrO ypaBHeHUs. *Teopema



Buera™. Pemenne ypaBHeHUH, CBOJSAIIMXCS K JIMHEHHBIM M KBaApaTHbIM. [IpocTeiimme
IpOOHO-paIlOHATILHBIE YPAaBHEHUSL.

*T'paduueckas uHTEpHpETALUs YPaBHEHUN C JBYMsI IEPEMEHHBIMH U CUCTEM
JUHEMHBIX YypaBHEHUH C JABYMs IepeMEHHbIMU™*. IlpuMepsl pemieHus cuctem
HEJIMHEMHBIX YPABHEHM C IBYMS IIEPEMEHHBIMHU.

Pemenne TekCcTOBBIX 3aja4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA UM UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCUNbHOCTE HepaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON NEPEMEHHOM.

DOyHKIUA

[Tonsitue ¢pynkuu. O6IaCTh ONPEIEICHNUs 1 MHOXKECTBO 3HAUCHUN (DYHKIINU.
Crioco0sl 3a1anust GyHKITHIA.

I'paduk ¢Pynkumu. Utenune cBoiicTB QyHkimu mo e€ rpaduky. [Ipumepst
rpadukoB (pyHKLINH, OTpaKalOIUX peabHbIE IPOIECCHI.

qDYHKHI/II/I, OIIMCBIBAIOIIHUC IIPSAMYIO H 06paTHy10 IMPOIIOPIHUOHAJIbHBIC

k
3aBHCHMOCTH, HX rpapukn. Oymkimmu Yy = X, y = X, Y = X, y= -

*T'padmyeckoe peleHrne ypaBHEHUN U CUCTEM YpaBHEHUN™.

9 KUIIACC

Yucaa v BBIYMCICHUA

PanmonaneHple 4Kcna, *HppaldOHATbHBIE YUCIA, KOHEUHbIE U OECKOHEUHBIE
JecCsITUUHbIE 1poOu. MHOXKECTBO NEUCTBUTENbHBIX YHUCEN; AEHCTBUTEIbHBIE UYMCIIA
KaK OECKOHEUHBIE JAeCSITUYHbIE ApoOU. B3anMHO 01HO3HAaYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPANHATHOU MPSMOM.

CpaBHEHHE  JACUCTBUTENBbHBIX  uHCEN, apu(MeTUYeCcKHe JACHCTBUS C
JNEHUCTBUTEIBHBIMU YACIAMU™.

Pa3mepbl OOBEKTOB OKPYKAIOIIEro MHpa, JIATEIBHOCTh IPOLIECCOB B
OKPY’KAIOILEM MUDE.

[Tpubnnk€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh MpUOIMxKeHus. OKpyriieHue
yuced. [Ipuknaka n oneHka pe3ynbTaToB BIYMCICHUN.

YpaBHeHHs U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHune ypaBHEHU, CBOISIIMXCA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHenue. *IlpumMepnl pelieHUs ypaBHEHUN TPEThEH M YETBEPTOM
CTereHel pa3ioKeHUeM Ha MHOKUTENN ™.

Pemenue qpoOHO-parmOHAIBHBIX YPaBHEHUH.

Pelenue TekCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

VYpaBHeHue C JABYMsl NEPEMEHHbIMU M ero rpaduk. Pemenue cuctem IByx
JIMHEMHBIX YPAaBHEHUM C ABYMs NEpPEMEHHBbIMU. PelieHue cucrem IByX ypaBHEHHU,
OIHO U3 KOTOPBIX JHMHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduyeckas
UHTEPIIPETAlNs CUCTEMBI YPAaBHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.



Pemienne JMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. Pemenue cucrem
JUHEHHBIX HEPAaBEHCTB C OJHOW nepeMeHHOW. KBagpaTHele HepaBeHCTBaA.
I'paduyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMH.

DOyHKUIMHA

KBanpatnunas ¢yskuus, e€ rpagux u cpoiictBa. IlapabGona, KoopIuHaThI
BEpPILUHBI 1apadoJibl, OCb CUMMETPHUH 11apadOoIbl.

['paduku byHKITHI: y = kx, y = kx + b, y = X,
y = x,y = SI/II/IX CBOMCTBA.

YucioBble M0CI€10BATEILHOCTH U IPOrPEeCCUm

[loHaTrie YMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHue IOCJeI0BaTeIbHOCTH
pPEKyppeHTHOM opMyIoit u GopmMyInoi N-ro dyieHa.

Apudmernueckas u reomeTrpuyeckas mnporpeccuu. dopmynsl N-ro viieHa
apu(pMETUIECKON U TEOMETPUUECKOUN MPOTPeCcCuii, CyMMbI MEPBBIX N YJICHOB.

*N300paxkeHre 4WICHOB apU(PMETUYECKONM M TEeOMETPUUYECKOW MPOrpecCHii
TOYKAMHA Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEHWHBIM M SKCIIOHCHUUAJIBHBIM POCT.
Cno>xHbl€ TPOLIEHTHI*.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS PABOYEN
I[TPOI'PAMMBI KYPCA «AJITEBPA»

OcBoenne yueOHOro Kypca «AsreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUsI JOJDKHO OOecCleurMBaTh JOCTHUKEHUE CICAYIOIMIMX IPEAMETHBIX
00pa3oBaTENIbHBIX PE3YIIBTATOB:

7 KIIACC

Yucaa v BIYMCICHUSA

BreinonHaTh, couerass yCTHbIE W THMCbMEHHBIE MPUEMBI, apudmeTnyeckue
NEUCTBUS C pallMOHAIBHBIMU YUCIIaAMHU.

HaxoauTh 3HAUYE€HHWS YKCIOBBIX BBIPAXKEHUN; MPUMEHSITh Pa3HOOOpA3HbIC
CrocoObl M MPUEMBI BBIYMCIICHUS 3HAYEHHUH JPOOHBIX BBIPAKEHUM, COJEpIKallnx
OOBIKHOBEHHBIC U JACCSITUYHbBIC APOOH.

[lepexomuth OoT omHOM (POpMBI 3amuicu 4YMcen K Jpyroil (mpeodpa3oBbIBATh
JECATUYHYIO poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JCCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATHYHYIO ApoOb). CpaBHUBATH H
YHOPSIIOYMBATh PALIMOHAIBHBIE YHCIIA.

OKpyrasTh yncIa.

BBINONHATS NPUKUAKY U OLEHKY PE3yJIbTaTa BBIYMCIIEHUM, OLEHKY 3HAYCHUHN
YUCJIOBBIX BBIPAYKCHUM.

BrInmonHaATh JEUCTBUS CO CTENEHSMH C HaTypaJlbHBIMU TOKazaTelasiMu (C
OTIOPOM Ha CIPaBOYHYIO0 HUH(POPMAITHUIO).

[IpuMeHATh MPU3HAKK JCIUMOCTH, Pa3JI0KEHUE HA MHOXKUTENN HATypajIbHbIX
YHUCel.

Pemars mnpocreiinye NpakTUKO-OPUEHTUPOBAHHBIE 3a/layM, CBSI3aHHbIE C



OTHOLIEHUEM  BEJIMYMH, MPONOPLUHUOHAIIBHOCTBIO  BEJIMYMH, MIPOLICHTAMU;
MHTEPIPETUPOBATh PE3YJIBTAThl PEUIECHUS 337a4 C YYETOM OTPAaHMUYEHUM, CBSI3aHHBIX
CO CBOMCTBaMH pacCMaTPUBAEMbBIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBAThH HAa 0a30BOM YPOBHE
anreOpanyeckor TEpPMUHOJIOTHEH U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUW TMpU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BoIoNHATE peoOpa3oBaHus LEJIOT0 BBIPAXKEHUS B MHOTOYJIEH NPHUBEACHUEM
MOJ00HBIX ClaraeMblX, pACKPBITUEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOYJICH, TPUMEHATH (POpPMyIIBI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTHU (C OMOpO
Ha CIIPaBOYHYIO WH(POPMAITHIO).

OCyIIEecTBIIATh Pa3JIOKEHUE MHOIOYICHOB HA MHOXHUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXXUTEJS,, TPYINITUPOBKHU ClIaraeMbIX, MPUMEHEHHUS
(GopMys COKpALIEHHOTO YMHOXEHHUSI (C OMOPOH Ha CIIPaBOYHYIO HHPOPMALIHIO).

[TpumensTh npeoOpazoBaHusi MHOTOWICHOB JJIsl PEIICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXXHBIX MTPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypAJIbHBIMM MOKA3aTEJSIMU IS
peoOpazoBaHus BEIpAXKEHUI (C OMOPOH HA CIIPaBOYHYIO HHPOPMAIIHIO).

YpaBHeHHS U HEPABEHCTBA

Pemate JMHENHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NPUMEHSSA IPaBUIIA
IIEpexXo/1a OT UCXOJHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. [IpoBepsTs, ABIIsETCS 1
YHUCJIO KOPHEM YPaBHEHHS.

Nmetp mpencraBieHue O rpaUyecKux METOJaX IpPH PEIICHUH JIMHEHHBIX
YPAaBHEHHM U UX CHUCTEM.

[logOupaTe mnpuMepbl Map 4YHCEN, SBISIOMIUXCS PEIICHUEeM JMHEHHOTO
YPaBHEHHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM TIOCKOCTH TpaduK JUHEHHOTO YPAaBHEHUS C JABYMsI
NEePEMEHHBIMH; TIOJB3YSICh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHHS YPaBHEHUS.

Pemate cucteMsl JByX JUHEHWHBIX YPABHEHUU C ABYMS MEPEMEHHBIMHU, B TOM
guce rpaduvecku (C Ormopoi Ha aNroOpuTM YIeOHBIX JIEHCTBHM).

CocraBnsTh (1MOCI€ COBMECTHOTO aHAlM3a) M peliaTh JUHEHHOE ypaBHEHHE
WY CUCTEMY JIMHEMHBIX YPaBHEHWM IO YCIOBHUIO 3aJa4M, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJYyYEHHBIA PE3YJIbTAaT.

Koopaunarel u rpaguxu. @yHkuuu

N3o00paxkath Ha KOOPAUMHATHOMN TMPSMON TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, JIyYd, OTPE3KH, UHTEPBAJIbI; 3alMChIBATh YMCIIOBBIE NMPOMEKYTKH HA
anreOpanyeckoMm si3bIKe.

OTMeuaTth B KOOPJMHATHOW TJIOCKOCTH TOYKM MO 33JaHHBIM KOOPAHHATaM;
CTPOUTH TpapUKH TUHEHHBIX QyHKIKH. CTpouTh rpaduk GyHkimu y = KX + b,

OnuceiBaTh C TOMOIIBI0 (PYHKIIUH HM3BECTHBIC 3aBUCUMOCTH  MEXIY
BeTMYMHAMH ([0 aJITOPUTMY YYEOHBIX NEUCTBHIA): CKOPOCThb, BPEMs, PACCTOSHUEC;
1[€Ha, KOJIMYE€CTBO, CTOMMOCTD; TPOU3BOUTEILHOCTD, BpEMS, 00bEM PabOTHI.

Haxonuth 3HaUueHne PyHKIIMN 10 3HAYCHUIO €€ apryMeHTa.



[Tornmate rpaduyeckuii croco0 MpeACTaBICHUS W aHajdu3a WHGOPMAIINH,
U3BJICKATh U UHTEPIIPETUPOBATHh MHPOpMAIHIO U3 Ipad)UKOB PEATbHBIX ITPOIIECCOB U
3aBUCHUMOCTEM.

8 KUIACC

Yuciaa v BBIYMCICHUA

Hcronb30BaTh HaydajabHBIE IPEACTABICHHS O MHOYECTBE JCHCTBUTEIBHBIX
qucesl JUIsl CPaBHEHUs, OKPYIJIEHHWS M BBIYMCIICHUN; M300pa)kaTh JCHCTBUTEIbHBIC
YHUCJIa TOYKAMU HAa KOOPJAMHATHOM MPSAMOM.

[TpuMeHATh TOHATHE apUPMETHUECKOIO KBAaJPATHOTO KOpHS; HaXOAWUTh
KBaJIpaTHbIE KOPHHM, HCIOJB3Yysl NPU HEOOXOAMMOCTH KaJIbKYJISITOP; BBIIOJHATH
npocTeiiiime npeoOpa3oBaHUs BBIPAKEHUM, COJEpPXKAIMX KBAJpPaTHbIE KOPHH,
HCIIOJIB3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucHl OOJBIIMX U MajbIX YHCEJ C MOMOUIBIO JECATUYHBIX
npoOeit u creneHeit yucna 10.

AJsiredOpanyecKue BbIPpaKEeHUA

[IpuMeHATP NOHATHME CTENEHW C LEJNBIM  II0Ka3aTeJIeM,  BBIIOJHATh
npeoOpa3oBaHUs BBIPAKEHUN, COJEPXKAILUX CTENEHH C LEeJIbIM IoKaszareineM (C
UCIOJIb30BaHUEM CIIPABOYHON UHPOPMAIIIH).

BBINONHATE HECIIOKHBIE TOXAECTBEHHbIE NPeoOpa3oBaHUsl pPALMOHAIBHBIX
BBIP@KEHUI Ha OCHOBE IpaBWJI JACUCTBUN HaJl MHOTOWIEHAMU U ajareOpanyecKuMu
TPOOSIMHU.

PackiaipiBaTh KBaApaTHBIN TPEXWIECH HA MHOKUTEIIH.

[TpumensTh npeoOpa3zoBaHUs BbIPAKEHUM IS PEILICHUS pa3jMyYHBbIX 3a/ad U3
MAaTEMaTUKH, CMEXKHBIX NPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PewmaTte nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS (C HUCIOIb30BAHUEM CIIPABOYHOMN
nH(poOpManuu) U paloOHaNbHbIE YpaBHEHMS, CBOJSIIMECS K HHUM, CHCTEMBI JBYX
YPaBHEHUH C ABYMS [TIEPEMEHHBIMHU.

[IpoBOAUTE MPOCTEHIINE KCCICIOBAHNUS YPAaBHEHWW M CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C MPUMEHEHHEM IpauyecKuX MpeACTaBICHUH (YCTaHABIMBATD, UMEET JIU
YPaBHEHUE WJIM CHCTEMA YPaBHEHUU PELICHMs], €CJIM UMEET, TO CKOJIBKO, W Mp.) C
OTIOPOM HA aNTOPUTM YUEOHBIX ACHUCTBUM.

[lepexomuTs OT cioBecHON (OPMYIMPOBKU 3alauyu K e€ anreOpandeckoi
MOJZEIM C IIOMOLIBIO COCTABJIICHUS YpPAaBHEHHUs WM CHUCTEMBl ypaBHEHMH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4H IOJIYYEHHBIN PE3YIbTaT.

[IprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB Il CPABHEHMS, OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJTHOM NMEPEMEHHOW U UX CHUCTEMBI; laBaTh IPpaPpUUIECKYIO
WJUTFOCTPALMIO MHOKECTBA PELIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUIMHA

OnepupoBath Ha 0a30BOM YypOBHE (PYHKIMOHAIbHBIE TOHATHUS U SA3BIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAYEHUs); OMpPENENsATh 3HaueHHUE (QPYHKIUMU IO
3HAYEHHUIO apTyMEHTa; ONpPEAEIIATh CBOMCTBA PYHKIIMU 1O €€ rpaduKy.

Crtpouts Tpaduku d1eMEeHTapHbIX QYHKIIUNA BUAA , Y = X,y =Xy =%,



k o o ..
Y= —; ONHUCBhIBaThb CBOMCTBa 4YHUCIOBOM (QyHKUMKH 1o e€ rpaduky (mpu
X

HEO0OXOJIMMOCTH C HAMPABJISAIONMICH MTOMOIIBIO).

9 KUIIACC

Yuciaa v BBIYMCICHUA

CpaBHUBATH U YIIOPSAAOYNBATH PALIMOHAIIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

BoinonsaTs apudmeTrnueckue IeUCTBHS ¢ PAllMOHATBHBIMU YKCIaMU, coYeTast
YCTHBIE W TNHCHbMEHHBIE MPUEMBI, BBIIOJIHATH BBIYUCICHUS C UPPALHOHAIBHBIMU
YU CJIAMHU.

HaxoauTp 3HaYeHUs CTENEHEN C UEIbIMU MMOKA3aTeIIIMU U KOPHEN; BBIUUCIIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  ICHCTBUTENIBHBIC YHUCJA, BBIMNOJHITh NPUKUIKY pe3yJbTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHus U HEPABEHCTBA

Pewrars TMHENHBIE M KBAJpATHBIE YPABHEHUSI, YPABHEHUS, CBOJSAIIMECS K HUM,
MpOCTENIINE JPOOHO-PALIMOHAIBHBIE YPABHEHHSL.

Pemate mnpocTediine CHUCTEMBI JBYX JIMHEMHBIX YPaBHEHUU C JAByMs
IIEPEMEHHBIMM M CHUCTEMBI JBYX YpPaBHEHUW, B KOTOPBIX OJHO YpPaBHECHHUE HE
SBJISIETCS] JIMHEWHBIM (TI0 BU3yaJIbHOM OTIOPE).

Pemate mnpocTeidinme TEKCTOBBIE 3a/layd  alIreOpanyeckuM CrocodooM ¢
IIOMOIIBKD COCTaBJICHUSI YPAaBHEHMS WM CHUCTEMBbI JBYX YPaBHEHHUM C JByMs
IIEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUM M CUCTEM YpPAaBHECHUU, B
TOM YHUCJIE C MPUMEHEHUEM TpapUUECKUX MPe/ICTaBICHUN (yCTaHABIUBATh, UMEET JIU
YpaBHEHHUE WM CUCTEMA YPaBHEHUI PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemiath nuHEHbIE HEPABEHCTBA, KBAJApPAaTHbICE HEPABEHCTBA; H300pakaTh
pEIlIEHUE HEPABEHCTB HAa YHCJIOBOM MPSAMOM, 3alMCHIBATh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

PemaTe cuctembl TMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINE
KBa/IpaTHOE HEPABEHCTBO; M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIOBOU
IIPSIMOM, 3alIMCHIBATh PELIEHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHNUH PA3JIUYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIIMM W3yuyeHHBIX BHUIOB. IloKa3bIBaTh CXEMAaTHUYECKH
pacIoJIOKEHUEe Ha KOOPAMHATHON IUIOCKOCTH rpadukoB ¢GyHKuuid Buma: Yy = KX,

k .
y=kx+b,,y=ax®+ bx+c,y=x,y = v/x, Y = = B 3aBHCHMOCTH OT 3HA4CHHiI
X

K03((PUIIMEHTOB; ONKUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth U H300paxaTh CXEMAaTUYECKH TpaUKy KBAaJIpaTUUHBIX (DYHKIIHU,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUH MO UX TpaduKam.

Pacno3naBaTh KBaApaTuuHyro QyHKIUIO 1O (GopMyse, TPUBOAUTH MPUMEPHI
KBaIpAaTUYHBIX (YHKUMNA U3 peabHOM KU3HU, PU3UKHU, TEOMETPUH.

Yucii0BbIe MOCTAECA0BATEILHOCTH H IIPOrPEeCCHH

Pacno3naBaTh apu(pMeTHUECKYI0 U T€OMETPUUECKYIO TPOrPECCUU MPHU Pa3HbIX



croco0ax 3aaHusl.

BBIMOMHATE  BBIYMCICHUS C  HCIOJBb30BaHWEM (GopMylnl N-TO  4iIeHa
apu(pMETUYECKON W TEOMETPHUYECKOW MPOTPEecCHid, CyMMBI TEPBBIX N UICHOB (C
OTIOPOH Ha CTIPaBOYHYIO HH(GOPMAITHUIO).

Pemarp 3amaum, CBSI3aHHBIE C YHCJIOBBIMHU IIOCIIECIOBATCILHOCTSIMH, B TOM
qrclie 3a7a4d U3 PeabHON XW3HU (C MCIOJIB30BAHUEM KaJIBKYJISATOpa, IMUMPOBBIX
TEXHOJIOTUH).

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS».
7-9 KIIACCBI
Henan n3yyeHust yueOHOro Kypca

OOmme nenu wu3ydeHus: ydyeOHOro kypca «l'eomeTpusi» IpencTaBiIcHbl B
ITOOIT OOO. OHM 3aKIOYAIOTCS, MPEKIAE BCETO B TOM, YTO HA ypOKaxX I€OMETPUH
oOyyaroluicss y4YyuTCs TNPOBOJUTH JOKAa3aTENbHBIE PACCYKICHUS, CTPOUTH
JIOTUYECKHE YMO3AKIKOYEHUS, JOKa3blBAThb WCTUHHBIE YTBEPXKACHUS U CTPOUTH
KOHTPHPHUMEPBI K JIOKHBIM, IIPOBOJHUTH PACCYXICHHUSI «OT MPOTUBHOIO», OTINYATH
CBOMCTBa OT MpPHU3HAKOB, (pOopMysMpoBaTh OOpaTHbIE yTBEpKIeHUA. B o0yueHun
YMEHHUIO pacCyXJaTb COCTOMT Ba)KHOE BOCHUTATEIbHOE 3HAUYCHHE H3yYCHHS
r€OMETPUH, IPUCYIIEE UMEHHO OT€YECTBEHHON MaTEMaTUUYECKOM IIKOJIE.

Bropoii 1enpr0 u3ydeHUsT TE€OMETPUU SBIISIETCS HCHOJB30BAHUE €€ Kak
MHCTPYMEHTA MPU PEIIEHWH KAaK MaTeMaTHYEeCKUMX, TaK M MPAKTUYECKHX 3aj]ad,
BCTpEYAIOUIMXCSI B peajbHOM  KM3HU. ODTOMY  COOTBETCTBYET  BTOpas,
BBIYMCIIUTENbHASA JIMHUS B HM3YYEHUH T€OMETPUM B IIKoJe. /[ 3TOro yduresnto
peKOMEHyeTcsl  moAOdupaTh  3aJadyd  MPAKTUYECKOTO Xapakrepa  JUIs
paccMaTpuBaEeMbIX TE€M, YUYUTh OOYYaIOIIUXCS CTPOUTh MaTeMaTHUYECKUE MOJEIH
peanbHBIX KU3HEHHBIX CHUTyalWid, @POBOAUTH BBIYMCIECHHS W  OLEHUBATh
aJIeKBAaTHOCTh IOJIy4eHHOro pesynbrara. KpaiiHe Ba)kHO NOMYEPKUBATH CBS3U
TF€OMETPUU C JPYTMMH IPEAMETaMH, MOTHMBHPOBATh MCIOJB30BATh OIPENEIICHUS
reOMEeTpUUYECKUX (PUryp U TOHSATUN, IEMOHCTPUPOBATH NMPUMEHEHHE IMOTYYEHHBIX
yMEHUH B PU3MKE U TEXHUKE. DTU CBSI3U HanboJiee IpKo BUJIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue CcooTHOIIEHUs», «Meton koopauHat» U «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo ywyeOHOMY IUlaHy B 7-9 Kiaccax wu3ydaercss y4eOHbIH Kypc
«I'eoMeTpus», KOTOpBI BKJIIOYAET CIECAYIOIINE OCHOBHBIE PA3IENbI COJIEPHKAHUSA:
«"'eomerpuueckue ¢Gurypel U HUX CBOWCTBa», «M3MepeHHe TreoMeTpuyecKux
BEIIMUMH», a Takxke «JlekapToBbl -KOOpPAMHATBI Ha IIJIOCKOCTW», «BeKTopbl»,
«JIBmxenus miockoctu» U «IIpeodbpazoBanus moao0us».

VYyeOHbIl MIIaH NperycMaTpUBAET U3yYEHUE reOMETpUHM Ha 0a30BOM YPOBHE,
UCXOAs M3 He MeHee 68 yueOHBIX 4YacoB B yuyeOHOM Trojay, BCEro 3a TpU roja
oOyuenus — He MeHee 204 JacoB.



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

7 KJIACC

HavanbHble noHATHA reoMeTpuu. Touka, nmpsMas, OTpe30K, Jyd. Yroi. Bunubl
yriioB. BeprukaneHble UM CMexHbIE yriael. buccekrpuca yrma. Jlomanas,
MHOTOYTOJbHUK. [lapamienbHOCTh U EPIEHUKYIISIPHOCTD MPSMBIX.

*Cummetpuunbie  ¢urypsl. OCHOBHBIC CBOWCTBA OCEBOM CHMMETPHUH™.
[IpuMepsl CHMMETPUU B OKPYIKAIOIIEM MUPE.

*OCHOBHBIE TOCTPOEHHUS C TOMOILBIO [IUPKYJIS U JTUHEHKHA™.

TpeyronpHuk.  Bpicora,  MenuaHa,  OuCCeKTpuca, UX  CBOICTBa.
PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUI TpeyroyibHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBolicTBa U NMPU3HAKU PaBHOOEIPEHHOIO TpeyrojabHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M IPU3HAKU NapaJIeNbHBIX MPsAMbIX. CyMMa yrioB TPEYroJIbHHKA.
BHemHue yribl TpeyrojabHUKA.

[IpsMOyroyibHBI  TpeyroJbHUK. (CBOWCTBO MeAMaHbl IMPSIMOYTOJIBHOTO
TPEYroJibHUKA, MPOBEAEHHOW K THnoTeHy3e. [Ipu3sHaku paBeHCTBa MPSIMOYTOJIbHBIX
TPEYrOJILHUKOB. [IpSIMOYTOJIBHBINA TPEYTOJIBHUK ¢ YoM B 30°.

HepaBeHcTBa B reomMeTpuu: *HEpPaBEHCTBO TPEYrOJIbHHKA™, HEPaBEHCTBO O
JUIMHE JIOMaHO#, TeopeMa O OOoJbIIeM yrie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[lepneHaAUKYISIp U HAKIIOHHAS.

*T'eomeTpruecKkoe MECTO TO4YeK.* buccekTpuca yria U CEpeIUHHBIN
MEPHEHANKYJIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK.

OKpyXKHOCTb M Kpyr, XOpJa H JHaMeTp, HX CcBoWcTBa. B3auMmHoe
pPacnoJIOKEHUE OKPYKHOCTH M npsiMoi. KacarenbHass M cekymas K OKPYKHOCTH.
OkpyXHOCTb, BIIMCAaHHas B YroJ. BnucaHHas W oONMCaHHAasd OKPYXHOCTH
TPEYrOJIbHUKA.

8 KJIACC

YereipéxyronpHuku. IlapamienorpaMmm, €ero npu3Haku M cBoucTBa. YacTHbIe
Cilydau TMapajieorpaMMoB (MIPSMOYTOJIBHUK, pOMO, KBajpaT), WX MPHU3HAKH U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA U  MPHU3HAKHU.
[IpssmoyroJibHas Tpaneuus.

*Meton ynBoeHus Menuanbl. [leHTpanbHas CHMMETpUS.

Teopema darneca u TeopeMa 0 MPOMOPUUOHAIBHBIX OTpe3kax. CpeaHne TMHUU
TpPEYroJbHUKA U Tpaneuud. LleHTp macc TpeyroyibHUKA.

[Togobue TpeyrodbHUKOB, Ko3(PduuueHt mnoaodus. IlpuszHaku noxoous
TPEYroJabHUKOB™. [IpuMeHeHne no1o0us Mpy pelIeHUH MPaAKTUIECKUX 3a/1ad.

CpoiictBa miomaneid reomerpudyeckux ¢uryp. Dopmynbsl anas 1iomagu
TpPEeyrojibHUKa, NapajuiesiorpaMma, pomoda u Tpaneuud. OTHOIICHHE IUIOIAIeH
MOA00HBIX (UTYP.

Brruncnenue miomaned TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KIJIETYaTOM
Oymare.



Teopema Iludaropa. Ilpumenenue Tteopemsr Iludaropa mnpu permenun
PaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yrja MNpsSIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpruyeckue (PyHKIIMHU YTIIOB
B 30°, 45° u 60°.

BrnucaHHbIEe ¥ LEHTpaJIbHBIE YTJIbl, YTOJ MEXKy KacaTeJIbHOW U XOPJIOH. YTJIbI
MEXAY XOpJAaMH U CEeKylMMH. BrnucaHHble W ONHMCAHHBIE YETHIPEXYTOJbHUKH.
B3anMHoe pacronoxenue AByX OkpyxHocTei. Kacanme okpyxkrHoctend. OOmme
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, TaHrenc yriaoB or 0° mo 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI TPUBEAECHUS.

Pemenne TpeyrosbHUKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB. Pemenue
MPAKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

*TIpeoOpazoBanue nogodus. [lonodue coOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 IpoU3BEAEHUU OTPE3KOB XOP/, TEOPEMBI O IPOU3BEACHUH OTPE3KOB
CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeIbHOU™.

Bekrop, gnmmMHa  (MOIyNlb)  BEKTOpa,  COHAIIPABJIIEHHBIE  BEKTOPHI,
IIPOTHBOIIOJIOKHO HAMPABJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PaBEHCTBO
BEKTOpPOB, OIlepallMd  HaJ  BeKTopamu. PasjokeHue BekTopa 1O JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopaumHatel BekTopa. CKalsIpHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE U1l HAXOXKACHUS JUIMH U YTJIOB.

JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH. *YpaBHEHUS MPSIMOU™ U OKPY>KHOCTH
B KOOpAMHATaX, MEPEeceYeHUEe OKPYKHOCTEH M MpsAMBbIX. MeToJ KOOpIHMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOIBHUKH. [[MHa okpyxHOCTH. ['pagycHas u paguaHHas
Mepa yrja, BBIYHCICHHWE JJIMH Jyr OKpykHocTed. Ilmomane kpyra, cekropa,
CerMeHTa.

*JIBMOKEHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (QUryp (3eMeHTapHbIe
npencrasienus). [lapamnensubiii nepenoc. [ToBopot™.

TIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS PABOYEN
[TPOI'PAMMBI KYPCA «'EOMETPU» (11O TOJAM OBYYEHUNA)

OcBoenue yueOHOro Kypca «l'eomeTpusi» Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHMsl JIOJDKHO OOECHeUMBaTh JOCTIDKCHUE CIEAYIOMINX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC

Pacnio3naBaTh n3y4eHHbIC T€OMETPUUECKIE (PUTYPBI, ONIPEACIATh UX B3aUMHOE
pacmoyiokeHne, M300pakaTh TE€OMETPUYECKUE (PUTYPHI; BBINOIHATH YEPTEKHU IIO0
YCIOBHIO 3a/1aud. M3MepsATh JIMHEMHBIE W YIJIOBbIE BEJIWYMHBI. Pemiate 3agauu Ha



BBIUKCJIEHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henatb rpyOyl0 OIIEHKY JMHEHWHBIX M VYIJOBBIX BEJIMYMH NIPEIMETOB B
peanbHOM JKU3HHU, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. Paznuuarh pasmepbl ATHX
00BEKTOB I10 OPSAJIKY BETUUUHBI.

CtpouTh YepTeX M K TE€OMETPUYECKUM 3ajadyaM (C HCHOJIb30BAHHEM
CMBICJIOBOH OIOPBI: HABOISIIUE BOMPOCHI U/UIIK aJIrOpUTMa YUEOHBIX TEUCTBUIN).

[lonp30BaTbCd NpPU3HAKAMH PABEHCTBA TPEYrOJIBHUKOB, HCIIOJIb30BATh
MIPU3HAKU ¥ CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHHUKOB MTPH PEIICHUH 33]1a4.

[IpoBOaANTE NOKA3ATEIBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCAd MpPHU3HAKAMU PABECHCTBA IMPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIHAHBI, IPOBEAEHHON K THIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA, B
pElIEHUH TEeOMETPUYECKUX 3ajay (C HMCIOJb30BaHUEM 3PUTEIBHON HArJsIHOCTH
U/Win BepOaIbHOM OMOpHI).

Onpenensth NapauieIbHOCTh MPSAMBIX C TIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMH cekymasa. Onpenenarb NapajuleJbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IIPSMOU 0 TOUYEK APYTrOu MPSIMOM.

PemaTe 3a1aumn Ha Ki1eT4aToi Oymare.

[TpoBOIUTH BHIYMCIICHUS U HAXOJAUTh YUCIOBbIC U OYKBEHHbIC 3HAUECHHUSI YTIIOB
B T'€OMETPUUYECKHUX 3a/Jadyax C MCIIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX TIPU MEPECEUYECHUU JBYX
MApAJUICIBHBIX TPAMBIX CEKylIeh. Pemare npakTuyeckue 3agayd Ha HaXO0XKIACHUE
YTJIOB.

HNmeTh npencTaBieHUE 0 MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

@opMynMpOBaTh OMNPEACICHUS OKPYKHOCTH W Kpyra, XOpJbl U JHAMETPA
OKPYXHOCTH, MOJIb30BATHCS UX CBOMCTBAMH. YMETh MNPUMEHSTH 3TU CBOMCTBA IPHU
pellIeHny 3aaa4.

OpueHTUpPOBATHCS B MOHATHSIX: ONMKMCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTb,
IIEHTP ONMHCAHHON OKpYXKHOCTH. OmnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTroJbHUKA MEPECEKArOTCs B OJIHON TOYKE, U O TOM, YTO
CEpEIMHHBIE TMEPIEHAUKYJISPbl K CTOPOHAM TPEYTOJIbHHUKA MEPECEKATCS B OJHOU
TOYKE.

OpueHTHpOBAaTbCI B TIOHATHSX U ONEpPUpOBaTh Ha 0a30BOM ypOBHE:
KacaTejibHasi K OKPYKHOCTH, Te€OpeMa O NEPICHAUKYISPHOCTH KacaTelIbHOM |
paanyca, NPOBEIEHHOTO K TOUKE KACaHUSI.

NmeTh mpencTtaBieHHE O MPOCTEHMIIMX T€OMETPUUYECKHX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C TOMOUIBIO IUPKYJIA U
JINHEWKU.

8 KJIACC

Pacrio3HaBaTh  OCHOBHBIC BHIBI  YETBHIPEXYTOJBHUKOB, MX  DJICMCHTHI,
M0JIB30BATLCS UX CBOMCTBAMU TPH PEIICHUHN T€OMETPHYECKUX 3a/1a4.

OpueHTHPOBATHCS B TOHITHH — TOYKH IEPECEYCHUS MEIWAH TPEYroJibHUKa
(1IeHTpa Macc) B pelieHruu 3a1ad.



Branets noHsITUEM CpeIHEN TUHUU TPEYTOJIbHUKA U Tpaneluu, IPUMEHATh UX
CBOMCTBA MPHU PEIICHUH NPOCTEHIIINX T€OMETPUUECKHUX 3ada4. VIMeTh nmpeacTaBieHue
o teopeme dDaneca u TeopeMe O MPONOPUUOHAIBHBIX OTpE3KaxX, MPUMEHSITh UX IS
pENIeHHs] MPAKTUYECKUX 3a]1a4 (C OTIOPO HA 3pPUTENIbHYIO HAIJISITHOCTH ).

[IpuMeHsATh TNpU3HAKKW MOAOOUS TPEYrOJAbHUKOB B PEIICHUH HECIO0XKHBIX
r€OMETPUYECKUX 3a]1aY.

[Tonb3oBaThess Teopemoit Iludaropa s pemieHHs TEOMETPUYECKUX U
MPaKTUYECKUX 3a]1a4.

Brnagete DOHATHSIMM CHUHYycCa, KOCHMHYCa W TaHI€HCAa OCTPOro yrjia
MPSAMOYTOJIBHOTO TpeyrojbHuKa. llogb30BaThCsl 3TUMU MNOHATHSMH JUISl PEIICHUS
MPaKTUYECKUX 3a]1a4 (P HEOOXOIUMOCTH C OTIOPOW Ha aJIrOPUTM MPABHIIA).

Boruucnars  (pa3nuuHbIMM - cioco0amu) (C OMOpOM Ha  CHPaBOYHYIO
uH(pOpPMaIMIO) IUIOU[aJAb TPEYroJbHUKA M IUIOMAQAHM MHOTOYTOJBHBIX (QUTYp
(moNB3ysACh, T/I€ HEOOXOIUMO, KAIBKYJIATOPOM). [IpuMeHsTh MoJlydeHHbIE YMEHUS B
NPAKTHYECKUX 33/1a4ax.

Brnanerp NOHATHAMM BIOMCAHHOTO M IEHTPAJIbHOTO YIJIA, HCIOJIb30BAThH
TEOpEMbl O BIIMCAHHBIX YIJIAX, YIJaX MEXIy XOpJaMu (CEeKYIIMMH) U YIJie MEXITY
KacaTeIbHOM M XOPAOU NpH PELICHUH MPOCTEUIINX TEOMETPUUECKUX 3a/1au.

Branerb MOHATHEM OIMCAHHOTO YETBHIPEXYTOJIbHUKA, NPUMEHATH CBONCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPH PEIICHUH MPOCTEUIINX 3a/1a4.

[IpuMeHATh TONYyYEHHBIC 3HAHUSA HA MPAKTUKE — CTPOUTh MAaTEeMaTUYECKHUE
MOJEIIN JJIA 33a]lay peaibHOU XKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C
MPUMEHEHUEM TMOA00MS M TPUTOHOMETPUU (IOJIB3YSCh, T/I€ HEOOXOIUMO,
KQJIBKYJIITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPbIX YIJIOB, HAaXOIUTh C UX
MOMOILBIO  PA3JIMYHbIE AJEMEHTBl MPSMOYTrOJbHOTO TPEYTrOJbHUKA («pEIIeHHE
MPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxoauTh (C MOMOIIBIO KaJdbKYISATOPA) JIUHBI U
YTJIbI 17151 HETAOJIMYHBIX 3HAUEHHM.

[Tonb3oBaThcs (GopMynamMu NMPUBEIECHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JUI1 HAXOXKIEHUS COOTHOLICHHWH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH (C OIIOPOM Ha CIIPABOYHYIO MH(OPMAIIHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHHS Pa3IUYHBIX
AJIEMEHTOB TPEYroJIbHUKA («PEIICHHE TPEYTrOJbHUKOBY), TPUMEHATh WX NpHU
pELIEHNH NPOCTENIINX FTEOMETPUYECKHX 3a]1a4.

Bnanets nonatusMu npeoOpa3zoBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6Heix ¢uryp. Ilomp3oBarbecsi cBoMcTBaMU NON0OMS MPOU3BOJIBHBIX (Uryp,
YMETh BBIYUCIATH JJIMHBI U HAaXOIUTh YIJbl y MOJOOHBIX (uryp (1o anroputmy
yueOHbIX nelctBuil). IlpuMeHsTh CBOMCTBAa MOAOOMS B NPAKTUUYECKUX 3a/layax.
YMeTh NPUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOIIEM MUDE.

[Tonb3oBaThCs TeopeMaMu (IO BU3YyallbHOW OTOpE) O MPOU3BEACHUN OTPE3KOB
XOp, O IPOU3BEAECHUHN OTPE3KOB CEKYIIMX, O KBAJpaTe KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpamMH, MOHUMAaTh WX T€OMETPUYECKUA MU (U3HUECKUI



CMBICT, TPHUMEHATh HMX B PEIIEHUH TEOMETPHUUYECKHX U (PU3NYECKUX 3ajad.
IIpuMeHATh CKaJIIPHOE NPOU3BEACHUE BEKTOPOB U1l HAXO0XKACHUS JUIMH U YIJIOB.

[Tosp30BaTHCA METOOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSATH €r0 B PEIICHUU
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a4a4.

Bianers NMOHATUSMH NPAaBWIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI JTYTH OKPYKHOCTM M PaJAMAHHOM MEpBI YIVIA, YMETh BBIYMCILITH IUIOLIA/b
Kpyra ¥ €ro 4acred (c omopoil Ha cHpaBouHyl HH(popmanuio). IIpumMeHsATH
ITOJIyYECHHBIC YMEHHS B IPAKTUYECKUX 3a/1a49aX.

Haxoaute ocu (WIu LEHTPHI) CUMMETpUHU GUTYpP, TPUMEHSTH JIBHXKEHUS
IJIOCKOCTH B MMPOCTEUIINX CITydasiX.

[IpyMeHATh NONYyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MATEMATUYECKHUE
MOJIENH IS 33144 PEAIbHOW KU3HU U NPOBOJAUTH COOTBETCTBYIOIIUE BBIYMCICHUS C
MPUMEHEHHEM TOJA00UsS M TPUTOHOMETPHUECKUX (YHKUMHA (TOJB3YysCh, TJE
HEOO0XOMMO, KaJIbKyJIATOPOM).

PABOYAS ITPOTPAMMA YYHEBHOI'O KYPCA «BEPOATHOCTDb 1
CTATUCTHUKA» 7-9 KIIACCbI

Heau ndyuyenust yueOHOro Kypca

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTH W CTATUCTHKA MPHOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTD, KaK C TOYKH 3PCHHSI MPAKTHYCCKUX MPUIIOKECHUN, TaK U
UX ponu B oOpa3oBaHud. KaKIplii YeJOBEK IMOCTOSHHO MPUHUMAET PEIICHUS Ha
OCHOBE MMEIOIINUXCS Y HETO JMaHHBIX. A /UIsi 000CHOBAHHOTO MPUHSATHS PEIICHUS B
YCIIOBUSX HEIOCTaTKa UM M30bITKa MH(POPMAIIMK HEOOXOIMMO B TOM YHUCJIE XOPOIIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTHUYECKOE MbILieHue. IMEHHO mosToMy
OCTPO BCTaja HEOOXOAUMOCTh CGHOPMHPOBATH y OOYYAIOMIMXCS, B TOM YHCIE
oOyuaroruxcst ¢ 3[IP, dbyHKIMOHATBHYIO TPaMOTHOCTh, BKIIIOUAOIIYIO B CeOsl B
KauyeCcTBE HEOTHEMJIEMOM COCTABIISIONIEH YMEHHWE BOCIPUHUMATh M KPUTUUYECKU
aHAIM3MPOBaTh WH(OOPMAIIUIO, MPEACTABICHHYIO B Pa3NUYHbIX (opmax, MOHUMATH
BEPOSITHOCTHBIN ~ XapakTep MHOTHX peajJbHBIX TPOIECCOB M  3aBHCHUMOCTCH,
MIPOU3BOANTH MPOCTEHINNE BEPOSTHOCTHBIC PAcCUYEThl. 3HAKOMCTBO C OCHOBHBIMH
MpUHITMTIaMU cOOpa, aHallu3a W MPEICTABICHUS JaHHBIX U3 PA3IMYHBIX cep KU3HU
00111ecTBa U TOCYJapCTBA MPUOOIIAET 00yUaIOIIMXCs K 0OIIECTBEHHBIM UHTEPECaM.

B crpykType mporpamMmbl ydeOHOTO Kypca «BeposTHOCTR M CTaTHCTHKa»
OCHOBHOMW IIIKOJIBI BBIJICJICHBI CIICAYIONINE COJEPKATEIbHO-METOINYECKUE JIMHUMN:
«IIpencraBmeHne MaHHBIX W ONHWCATelIbHAs CTAaTHCTHKaA»; «BeposTHOCTHY;
«2nemMeHThl KOMOUHATOPHUKNY; «BBenenue B Teoputo rpadoBy.

Conepxanue nmuann «lIpencraBieHne JaHHBIX W OMUCATEIbHAS CTATHCTHKA»
CIIY’KUT OCHOBOH 15 hOpMUpOBaHUS HABBIKOB PabOThI ¢ MHPOpPMAIIUEH: OT YTCHUS U
WHTEpOpeTanun UHPOPMALMU, TPEACTABICHHOW B Ta0JWIlaX, HAa auarpaMmax u
rpadgukax 10 cOopa, TPEACTABICHHWS W aHajdn3a JaHHBIX C HCIOJIh30BAaHUEM
CTaTUCTHUYECKUX XapaKTePUCTHUK CPEIHMX U pacceuBaHus. Paboras ¢ mgaHHBIMH,
oOyuaroruecst ¢ 3I1P ydarcst CAMTBIBaTh M HMHTEPIIPETUPOBATH JTaHHBIC, BHIIBUTATH,
apryMEHTHUPOBATh M KPUTHKOBATh IMPOCTCHUINNE THUIOTE3bl, Pa3MBIIUIATh HaJ



¢dakTopamu, BBI3BIBAIONIUMU W3MEHUYMBOCTh, W OIICHMBaTh WX BIUSHHUE Ha
paccMaTpUBaeMbI€ BEJIMUYUHBI U MTPOLECCHI.

NHTYyUTUBHOE NPEACTABICHUE O CIYyYalHOW W3MEHYHMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM ISl U3YYEHUS
Teopuu BeposTHOCTEH. bonbiioe 3Hauenue ns odyyaromuxcs ¢ 3P 3aecs umeror
NPAaKTUYECKUE 3aJaHUsl, B YACTHOCTU OMBITHI C KJIACCHUYECKUMHU BEPOATHOCTHBIMU
MOJESIMU.

[ToHsiTHE BEPOSATHOCTH BBOAWTCS KAaK Mepa MPaBIOMOI00Us CIIy4aitHOTO
coObrtust. [Ipu u3ydenun kypca odydarontuecs ¢ 3[IP 3HakomsTCS ¢ mpocTedmmMu
METOJAMU  BBIYHCIICHUS BEPOSITHOCTEM B  CIYyYallHbIX  JKCIEPHUMEHTaX C
PaBHOBO3MOXHBIMHM  3JIEMEHTAPHBIMU  MCXOJAaMH, BEPOSTHOCTHBIMU 3aKOHAMM,
MO3BOJISIIONIMMH CTaBUTh W pelaTh Oojee CIOXKHBIE 3amdadd. B Kypc BxomsT
HAYAJIbHBIE TPEIACTABIEHHUS O CIyYalHBIX BEJIMYMHAX M HUX  YHCIOBBIX
XapaKTEPUCTHUKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYaIOIIMXCS C
3[IP ¢ MHOXecTBaMH W OCHOBHBIMU OINEpalMsIMU  HAJ  MHOXECTBAMH,
pacCMaTpUBalOTCA NPUMEPBI NPUMEHEHHUsI Ui pELIeHUs 3a7ad, a TakkKe
UCIIOJIb30BAHUS B PYTMX MAaTEMATHUECKUX Kypcax U YUeOHBIX MpeMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

B 7-9 xnaccax usywaetrcsi Kypc «BeposITHOCTb M CTaTHCTHKA», B KOTOPBII
Bxomatr pazzaensl: «lIpencraBieHne MaHHBIX W ONMHUCATENbHAs CTATUCTUKAY;
«BeposaTHoCcTbY; «IneMeHThl KOMOMHATOPUKNY; «BBeneHnue B Teopuio rpadoB.

Ha u3ydenue naHHoro xkypca oTBOAWT | y4eOHBINM Yac B HENETIO B TECUCHHE
Kakoro roja o0ydenus, Bcero 102 yueOHbIX yaca.

B pamkax peanm3zaruu nporpaMmel TpoecCHOHATEHOTO MUHUMyMa B 7

kJacce ypok Ne7 umeet npoGoprueHTAMOHHYIO HAITPaBICHHOCTb.

COJEPXXAHUE YUEBHOI'O KYPCA «BEPOATHOCTDH U CTATUCTHUKA (I1TO
I'OAAM OBYYEHUA)

7 KIIACC

[TpencraBienue NaHHBIX B BUAE TaOJML, AUarpaMM, rpadukoB. 3arnojHEHHE
Ta0JINII, YTEHUE U TTOCTPOEHUE JUarpaMm (CTOJIOUKOBBIX (CTOMOYATHIX) U KPYTOBBIX).
UYrenue rpaukoB peanbHBIX MpolieccoB. M3pneuenne nupopmanuu U3 guarpaMmm u
TaOJIUI, UCTIOJIB30BAHUE U UHTEPIPETALUs JAHHBIX.

OmnucarenpHas CTAaTUCTUKA: cpeaHee apuMeTHdyeckoe, MeAuaHa, pa3Mmax,
HanOosplllee W HaWMEHBIEe 3HAYCHUsS Ha0opa YHCIOBBIX HaHHBIX. [IpuMepsl
CIIly4YaliHOM U3MEHYUBOCTH.

*CnyyallHbIil SKCHEpUMEHT (OMBIT) W Ciy4ailHoe coObiTHe. BeposiTHOCTH U
gacTtoTa. Posib MalOBEpPOSATHBIX W MPAKTHYECKH JTOCTOBEPHBIX COOBITHI B IPUPOJIE U
B oOmiecTBe. MOHETa U UTpasibHAst KOCTh B TEOPHH BEPOSITHOCTEI ™.



*T'pad, Bepmmna, pedpo. Crenens BepmmHbl. Yucno pédbep um cymmapHas
crenenp BepmuH. [IpencraBnenne o cBs3HocTu Tpada. Llemm m mmxiel. [lytn B
rpadax. O6xon rpada (sinepoB myTh). [Ipencrapienue 06 OpUEHTUPOBAHHOM TIpade.
Pemenue 3amau ¢ momorisio rpagoB™.

8 KUIACC

[IpencraBieHue qaHHBIX B BUIE€ TAOIUL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXKECTBA, NOAMHOXecTBO. Omnepamuu  Haj
MHOKECTBaMU: 00bEIUHEHME, IIepeceueHue, qononHeHne. CBolicTBa onepanuii Haj
MHO>KECTBaMU: IIEPEMECTUTENBHOE, COYETATEIIBHOE, pacupenenuTenbHOE,
BKJItOUeHUs. lcronb3oBaHue rpadUuecKoro MpEACTABICHUS MHOXKECTB IS
ONMCAaHMs PEAIBHBIX ITPOLIECCOB U SABJIICHUM, ITPH PEILICHUH 3a]1a4.

*13Mmepenue paccemBaHMs AaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YUCIIOBBIX HA0OPOB. JlnarpaMma pacceuBaHus ™.

DneMeHTapHble COObITHUA  ciiyyaiiHOro ombiTa. ChoydailHbie  COOBITHS.
BeposiTHocTH coObITHI. ONBITBI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crnyuaiinbiii BBIOOp. CBSA3b MEX]y MaJOBEPOATHBIMU U IPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B MIPUPOJIE, OOLIECTBE U HAYKE.

*JlepeBo. CBoiicTBa JepeBbEB: EAMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSYEH BEpUIMHBI, CBSI3b MEXJAY UWCIOM BepIIMH U uuciaoMm pédep. [IpaBuio
yMHOXeHHUs. Pelrienue 3a1a4 ¢ moMoIpto rpados.

[TpotuBononoxHuele coObiTud. Juarpamma Oiinepa. OObeauHEHHE U
nepecedyenre  coObiTui.  HecoBmectHble  coObiTus.  ®PopMmyna  CIOKEHUs
BEPOSITHOCTEH. YcCIOBHAs BeposATHOCTh. [IpaBwiio ymHOxeHus. HesaBucumsie
coObiTus. IlpeacraBnenne »sKcriepuMeHTa B BUAE JepeBa. PemieHue 3amad Ha
HaxXOXJEHUE BEPOSITHOCTE C TIOMOIIBI0 J€peBa CIIy4ailHOro HSKCIEpPUMEHTA,
auarpamm Ditnepa™.

9 KUIIACC

[IpencraBnenre HaHHBIX B BHJAE  TaOdMl, JAMarpamMm, TIpaduKoB,
MHTEpHpeTalns AaHHbIX. YTEeHHuEe W MOCTpOeHue TadNMll, Juarpamm, rpadukoB 1O
peaIbHbIM JaHHBIM.

[lepectanoBku u daktopuas. CodyeTaHusi U YUCIO codeTaHUuU. *TpeyroabHUK
[Tackans™. Pemenue 3aa4 ¢ UCMOIb30BaHUEM KOMOUHATOPHKH.

*T'eomeTpuueckasi BeposTHOCTb. CiydaliHbIA BBIOOp TOYKH M3 (QUIYpbl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPY>KHOCTH™.

UcnbiTanue. Ycnex u Heygaya. Cepust UcnibITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepaymm. BeposatHocTu coObITHI B cepun ucnibiTaHuil bepHyu.

CnydailHasg BeIMYMHA W pacHpeiesieHue BeposiTHOCTeW. MaremaTuueckoe
oXumanue U gucnepcusd.  IIpuMepbl  MaTeMaTHYeCKOro  OKHMJAHMS — Kak
TEOPETUYECKOIO0 CPEAHEr0 3HA4YEeHUs BEIWYMHBL. MaremaThyecKkoe OXHUIaHuE |
JIUCTIEPCUS CIIyYaWHOU BEJIMUYUHBI «YHUCIJIO YCIIEXOB B CEPUM UCIIBITAHUN bepHyium».

[Tonsitue o 3akoHe OousblMxX uyKces. M3MepeHne BEpOATHOCTEH C MOMOIIbIO



gacToT. Postbh 1 3HaUeHHE 3aKOHA OOJBIINX YUCEN B MPUPOJIC U OOIIECTBE.

[IJIAHUPYEMBIE [IPEJMETHBIE PE3YJIbTATbl OCBOEHUSI PABOYEI
[TIPOTPAMMBI KYPCA «BEPOSITHOCTb U CTATUCTUKA» (110 TOJIAM
OBYUEHUS)

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «BeposTHOCTh U CTATUCTUKA» B 7—
9 Kmaccax XapaKTEpU3YyHOTCS CIEAYIOIUMU YMECHUSMH.

7 KJIACC

Ywurare wuH(OpMaIMIO, TPEACTABICHHYIO B Ta0IWIax, Ha JgUarpaMMax;
MPEACTABIATh JIaHHBIE B BUAE TAOMWIl, CTPOUTh JUArPaMMBI (CTOJIOMKOBBIC
(cTosiOuaThie) U KPYyTroBbI€) IO MAaCCUBAM 3HAYEHUH (C UCTOJIb30BAHUEM 3PUTEIIHLHOM
HaIJISITHOCTU W/WKM BEpOaJIbHOM OMOpBHI).

OnuceiBaTh W HUHTEPIPETUPOBATH  peajbHbIE  YHUCJIOBBIE  JaHHBIE,
MpeICTaBlICHHbIC B Ta0JMIIaX, HA JUarpammax, rpadukax.

OpueHTUpOBaTHCS B MOHATHSAX M ONEPUPOBATH MMU Ha 0a30BOM YPOBHE:
cpennee apupMeTuyecKoe, MearaHa, HauOoJbIllee 1 HaMMEHbIIIee 3HAUYCHHU S, pa3Max.

NMeTs mnpeacTraBieHUE O CIy4allHOM M3MEHUYMBOCTHM Ha IIpUMEpax ILIEH,
Gu3MUEeCKUX BETUYHH, AHTPOIOMETPUYECKUX JaHHBIX; MUMETh MPEJCTaBICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTH.

8 KJIACC

W3Bnekatb U mnpeoOpa3oBbIBaTh HH(OpPMAIMIO, MPEICTABICHHYIO B BHJE
TabIuL, Auarpamm, rpaukoB; MPEACTaBIATh JaHHbIE B BUJE TaOMUL, AUATPAMM,
rpauKoB.

OnuceIBaTh NOCJIE COBMECTHOTO aHAIM3a JaHHBIE C TIOMOIIBIO CTATUCTUYECKUX
nokazaTesel: CpelHMX 3HAYeHWH M Mep paccenBaHus (pa3max, IUCHEepcUs u
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YAaCTOTHI COOBITHIA, B TOM YHUCJE MO
pe3yjbTataM U3MEpeHUW U HaOMoAeHUN (C HCMOJB30BAaHUEM 3PUTEIBLHOU
HATJISITHOCTH W/WITH BepOATLHON OTIOPHI).

HaxonuTh BEpOSTHOCTH CIIy4alHBIX COOBITUH B ONBITaX, 3Has BEPOATHOCTH
AJIEMEHTapHbIX COOBITHMI, B TOM 4YHCJIE B ONBITaX C PABHOBO3MOXXHBIMU
AJIEMEHTApPHBIMU COOBITUSMH (C HCIOJIb30BAHUEM 3PUTENBHON HArJSAHOCTH W/WIH
BepOaIbHOM OTOPHI).

HNmets mnpencraBieHue O TpadUUECKUX MOJEISIX: JEpPeBO CIy4yailHOro
JKCIIEPUMEHTA, AUarpaMMbl DUJepa, YUCI0BAs MPsAMast.

OmneprpoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXKECTBO, MOJMHOKECTBO;
BBITOJIHATH ONEpalMy HaJl MHOXKECTBAMU: 00bEIMHEHHE, IEpECeUeHUE, JOMOIHEHNUE;
NEPEeUnCsATh  3JEMEHThl MHOXECTB; IPUMEHATh CBOMCTBA MHOXECTB (C
UCII0JIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

WNmetp mpencraBieHue o rpa@uyueckoM MpeICTaBlIEHHEe MHOXKECTB M CBA3EH
MEXAY HUMHU JIJIsl OITMCAHUS TTPOLIECCOB U SIBJICHU, B TOM YKCIIE IPU PEILIEHUH 3a/1a4



U3 JPYTUX Y4EOHBIX MTPEIMETOB U KYPCOB.

9 KUIIACC

W3Bnekats u mpeodpazoBbIBaTh HHGOPMAIIUIO, IPEACTABICHHYIO B Pa3IMUHbIX
MCTOYHUKAX B BUAC TaOJNHII, JUarpamm, rpaukoB; NPEICTaBISATh JaHHBIE B BHUJE
Ta0JIuIl, AUarpamMm, rpauKoB.

Pemarpe mpocreiiline 3agaud OpraHU30BAHHBIM I1€peOOpPOM BapUaHTOB, a
TaKXKe C UCII0JIb30BAHNEM KOMOMHATOPHBIX MTPaBUJI U METOJIOB.

HNmeTs mpencraBieHue 00 OMMCATENBHBIX XapaKTEPUCTHKAX JJIsi MacCHUBOB
YHUCIJIOBBIX IAaHHBIX, B TOM YHUCJIE CPEAHUE 3HAUECHUS U MEPBI PACCEUBAHUS.

HaxoauTs 4acTOThl 3HAYEHUN M YaCTOTHI COOBITUS, B TOM YHCIIE IOJIb3YSACh
pe3ysibTaTaMu MPOBEAEHHBIX U3MEPEHUM U HaOJIIOIeHUH (C OMOPOM Ha CIIPaBOYHYIO
nH(pOpMaIHio).

Haxonuth BEpOATHOCTH CIydalHbIX COOBITUH B M3YYEHHBIX OIIbITaX, B TOM
YHUCJI€ B OMNBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU, B CEPHSIX
WCTIBITAHHUM JI0 TIEPBOIO YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIuIn.

NmMeTrs mnpencTtaBieHWEe O CIyYalHOW BEJIMYMHE W O PacCHpeaciicHUH
BEPOSATHOCTEM.

HNmeTp mnpenacTaBieHHE O 3aKOHE OOJBIIMX YHMCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHCEN B
IpUPOJIC U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTuyeckoe MIaHUPOBAHKUE M KOJUYECTBO YacOB, OTBOJMMBIX Ha OCBOCHHE KaXKJI0M TeMbl yueOHOTro npeameTa «MaTtemaTuka»
aJlanTUPOBAHHON pabouell OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOI'O OOIIEro o0pa3oBaHUs OOYYAIOMIMXCA C 3aJCpPiKKOU
MICUXUYECKOTO Pa3BUTHsI, COBMAJAET C COOTBETCTBYIOIIUM pa3AelioM pabouel mporpamMmbl yueOHOro mnpeamera «MaremaTuka
00pa3oBarenbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHuUs.

5 kaacc (ae menee 170 )

Ha3zpanue
pasnesa (TemMbl)
Kypca (4uciao

OcHoBHOE€ CoacpKaHuEe

OcHoBHbBIE BHABI 1eSITEJIbHOCTH oﬁyqamumxcsl

4acoB)
HartypaabHbie Hecatnuynas cucrema cuucieHus. Psp HaTypanpHbIX uMcel. |UuTarb, 3anucbiBaTh, CPABHUBATHL HATYPAJIbHBIC 4YHUCIA,
uucaa. JleiicrBus ¢ |Hartypanbnbiii psaa. Yucino 0. HarypanbHble 4ucia Ha|y4acTBOBATb B OOCY:KI€HHH CIOCO0OB YIIOPSIOYNMBAHUSA
HATYPaJbHbIMH KOOp-AUHATHOU MPSMOM. CpaBHeHue, OKPYIJICHHE | YU CE.
Y CJIaMH HaTypaJIbHBIX YMCEIL. MN300paxkaTh KOOPAMHATHYIO IPAMYI0, OTMedYaThb YKCIIA

(43 )

Apudmernueckre JEHCTBUS C HaTypalbHBIMU 4YHCIAMHU.
CBolicTBa HyNsl HpHU CIOXKEHHMM M -yMHOXXEHHMH, CBOWCTBa
eauHuIbl  mnpu  yMHOXeHuu.  IlepemecturensHoe U
COYETATEIbHOE  CBOMCTBA  CJIOXKEHHA W YMHOXKCHMS,
*pacIpeieHTeIbHOE CBOMCTBO yMHOKEHH ™ *,

*JlenuTenun W KpaTHBIE® dHCTA, Pa3IOKEHWE 4YHCla Ha
MHOxUTenH. [lenenne ¢ ocratkoM. [Ipoctbie u cocTtaBHBIE
yucna. *[Ipusnaku nqemumocty Ha 2, 5, 10, 3, 9*.

Crenens ¢ HaTypaJIbHBIM ITOKAa3aTEJIEM.

YucrioBble BBIpaKEHNUS; MOPAJOK ACHCTBU.

Pemienune TeKCTOBBIX 3a/1a4 Ha Bce apupMeTuyecKkue JecTBHs,
Ha JBUKEHUE U TIOKYTIKH.

TOYKaMHM Ha KOOPJIMHATHOW NPSMOH, HAXOAUTh KOOPIUHATHI
TOYKH.

HccaenoBarh cBoiicTBa HaTypaibHOTO psifa, unucen 0 u 1 npu
CJIOKEHUH U YMHOXXECHHH.

Hcnonb30oBaTh NPaBHJIO OKPYIVIEHHWS HATypaJIbHBIX YHCEN
IpU HEOOXOMMOCTH € OTIOPOi Ha aJITOPUTM MpaBUIIA.
BeinonHsaTs apupmerndeckue AeHCTBHA C HATypalbHBIMU
YHUCJIaMH, BBIYMCJIASTH 3HAUYEHUS YHCIOBBIX BBIPAXKEHHUH CO
CKoOKamu u 0e3 CKOOOK.

3anuchIBaTh NIPOU3BEICHUE B BUJE CTEIIEHU, YUTATh CTEIICHH,
HCNO/Ib30BaTh TEPMHHOJIOTHI0 (OCHOBAaHME, I10KA3aTellb),
BBIYHMCJISITh 3HAYEHHUsI CTeleHell Npu HEeoOXOIUMOCTH C
BHU3yaJIbHOW ONIOPOH.




BhInoTHATL, TNPUKUAKY M OIEHKY 3HAYCHUM YHCIOBBIX
BBIPDAKCHU, MpeAIaratb U NPUMEHATh NPUEMBI MPOBEPKH
BBIUMCIICHHH.

Hcnonp30BaTh 0OpU  BBHIYMCICHUSAX MepPeMeCTUTEIbHOE H
couerarejibHOe CBOMCTBA CJIOKEHHMSI W  YMHOKEHMHSs,

*pacnpeneanTeabHOe CBOICTBO YMHOKEHUs™;
dbopmynHpoBaTh U TNPUMEHATH IpaBUiIa MPeodpa3oOBaAHHA
YHCJIOBBIX BBIPaKeHMIt Ha OCHOBe CBOWCTB

apupmMeTnvecKuX JIelicTBHIl NpUM  HeOOXOAMMOCTH C
HaNpaBJsiloNeil MOMOIIbIO.

@opmyaupoBaTh omnpeeSeHHusl JEIUTENd U KpaTHOro (c
OMOpOl Ha alropuTM IpaBUjia), HA3BIBATH [JCIUTEIN U
KpaTHBIC YUCIIA; PACMO3HABATDH IIPOCTBIC U COCTABHBIC YMCIIA;
(hopMyIMPOBATH U MPUMEHSATH NPU3HAKH JECIUMOCTH Ha 2, 3,
5, 9, 10, (c omopoii Ha aNrOpUTM MpaBHJA); NMPUMEHSATH
QJITOPUTM  PA3JIOKEHUS YHCIAa HAa MPOCTHIE MHOXHTEIH,
HAXOJUTh OCTATKU OT JIEJICHUS U HENOJHOE YaCTHOE.
Pacno3dHaBaTh MCTHHHBIE M JIOKHBIE BBICKa3bIBaHUA O
HaTypaJIbHbIX yHclax, NPUBOJAUTH npuMepbl U
KOHTPIIPUMEDEI, CTPOMTHb BBICKa3bIBAHMA W OTPULAHHSA
BBICKA3bIBAaHUI O CBOMCTBaX HATYpPaJIbHBIX YUCEN C ONOPOM Ha
oOpaserr.

Pemiath TEKCTOBBIE 3aJaud  apU(PMETHUYECKHM CIIOCOOOM,
HCMOJIb30BATh 3aBHCHMOCTH MEX/1y BEIMYMHAMHU (CKOPOCTH,
BpeMsl, PacCTOSHUE; 1I€Ha, KOJIWYECTBO, CTOMMOCTh U JIp.) NpHU
HEOOXOMMOCTH C MCIOJIb30BAaHHEM CIPaBOYHOM MH(MOpMaLUu:
aHAJM3UPOBATh TEKCT 33Ja4H, nepedopMyUpoOBaTh yCIOBUE,
HU3BJICKATh HEOOXOoMMBbIe JTaHHBIE, YCTAHABJIHUBATH
3aBUCUMOCTH MEX]y BEJIMYMHAMU I[P HEOOXOIUMOCTH C
HaIIPABJIIOLLEN ITOMOLIBIO.

MoaeanpoBaTh XOJ PEUICHHs 33Ja4d C IOMOIIBI0 PHUCYHKA,
CXEMBI, TaOJIHIIBI.

IlpuBoauTs, pa30uparb pa3IMYHBIE pELICHUSA, 3allUCH
peleHnii  TEeKCTOBBIX 3aday  (MpH  HEOOXOAMMOCTH  C




HAIPAaBIISAIONIEH TOMOIIIBIO).

C nomMombI0 MeJarora OUEHUBATH IOJYYCHHBIM pE3yJIbTar,
OCYHIECTBJSATh  CAaMOKOHTPOJb,  IPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOUTh OMINOKH.

*Pemiate 3a1a4M ¢ MOMOIIBI) Nepedopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMHTBCSI ¢ HCTOPHEN Pa3BUTHS apu(DMETHKH.

Harasanas
reomerpus. Jlunnu

HA MJIOCKOCTH
(12 )

Touka, npsimMas, OTpe30K, Jyd. Jlomanas. M3mepeHue NIMHbBI
OTpe3Ka, METPUYECKHE EAMHUIbBl HU3MEpPEHUs  JJIMHBIL
OKpy’>KHOCTb U KpYT.

[TpakTuueckas pabota «Iloctpoenue y3opa U3 OKpyKHOCTEI».

VYron. Ilpsamoii,
N3mepenue yrios.

OCTpBIl, TymoM U pa3BEPHYTHIA YIJIbL.

[TpakTuueckas pabota «Iloctpoenue yriosy.

PacnoznaBarp Ha  yeprexax,
UCIOJb3Ysl TEPMUHOJIOTHIO, M M300paskaTb C IIOMOIIBIO
4epTEKHBIX ~ MHCTPYMEHTOB (P HEOOXOIMMOCTH IO
BU3YaJIbHOW OIOpE): TOUYKY, NPSMYIO, OTPE30K, Jy4, Yrodi,
JIOMaHyI0, OKPYKHOCTb.

Pacno3naBaTh, NPUBOAMTHL NMPHMeEPHI OOBEKTOB PEATBLHOIO
MHUpa, UMEIOUMX (OpMy H3YyYCHHBIX (UTYp, OleHHBATh HX
JIMHENHBIE pa3MEpBI.

Hcnoab3oBaTh JUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI JJIS
IIOCTPOEHUSI U U3MEPEHUS: M3MEPATDh JUIMHY OTPE3Ka, BEIUUUHY
yria; CTPOMTH OTPE30K 33JaHHOW JUIMHBI, YIOJ, 33JaHHOU
BEJINYMHBL; OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KH, CTPOMTH
OKPY>KHOCTB 3a/IaHHOT'O pajuyca.

N300pakaTh KOHQUIypallUd TeOMETPUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTed Ha HEJIWHOBAHHOM H
KJeT4aToil Oymare; mpeajaratb, ONMHCHIBATH M 00CYKIATh
CNoco0bl, AaJrOpuTMbI IIOCTPOCHMS IIOCIE COBMECTHOTO
aHaJIN3a.

Pacno3naBatb u M300paxkaTh Ha HEJIMHOBAHHOM M KJIETYaTOU
Oymare mTpsMOW, OCTpbIH, Tymo#, pa3BEPHYTHIA  YIJIbI;
CPAaBHUBATDH YIJIBL.

BbrunciasTh JUIMHBI OTPE3KOB, IOMAHBIX.

IlonumaTe ¥ HCHOJB30BAaTHL INIPH  PeELICEHUM  3a4a4
3aBHCHMMOCTH MEXIY €IMHULIAMU METPUYECKON CHUCTEMBI MED;
3HAKOMUTBbCS C HEMETPUUECKHMH CUCTEMaMU MEpP; BbIPAKATH
JUIMHY B pa3Iu4HbIX  €QUHHUIAX  M3MEPEHHs]  IIpHU

PpUCYHKaAX, OITUCBIBATD,




HEOOXOIMMOCTH C OIOPOH Ha CIIPABOYHYIO HH(DOpMAIHIO.
HccnegoBary  ¢Gurypsl ©  KOH(UTypamuu, HCIONB3YS
U(pPOBBIC PECYPCHI.

OO0LIKHOBEHHEIE
npoou
(48 )

HpoOb. IlpaBunbHblE W HempaBWIbHBIE podu. OCcHOBHOE
CBOMCTBO Apoou. CpaBHEHUE TpOOEH.

CrnosxeHue U BhIYUTaHHE OOBIKHOBEHHBIX ApobOeii. CMmenranHas
IpoOb. YMHOXEHHME U JIeJIeHUE OOBIKHOBEHHBIX ApOOCii;
B3aMMHO-O0paTHBIE IPOOH.

Pemenne TeKCTOBBIX 3adad, cojaepkaumux aApoOu. OcHOBHBIE
3a/1auu Ha Jpoowu.

[Tpumenenue OYKB 7S 3aMIUCH MATEMATUYECKUX BBIPAKECHUN U
IIPEIIOKECHUH.

MopneaupoBarh B TpapHUuecKoi, NpeaAMETHOH ¢opme, C
IIOMOULIbI0 KOMIIBIOTEPA IOHATHSA M CBOMCTBA, CBA3aHHBIE C
OOBIKHOBEHHOH APOOBIO.

YuTaTrh M 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
nperiaraTb 1 00CyKIaTh COCO0bI YIIOPSI0UYNBAHUS IPOOEii.
N300pa:kath  OOBIKHOBEHHblE  ApoOM  TOYKAMU  Ha
KOOPAMHATHOM  IPSAMOW; HMCHOJIB30BATh  KOOPAMHATHYIO
HPSMYIO JUIsl CPABHEHUS IPOOEH.

®opMyJIMpOBaTh, 3alIUCHIBATH € MOMOLILI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOW JpoOuM C OHopod Ha MpaBHIIO;
HCIOJIb30BaTh OCHOBHOE CBOMCTBO IpOOHM Ui *COKpaIleHHs
npoOeit M mpuBeleHHs IpoOM K HOBOMY 3HAaMEHATENI0 B
IPOCTEHIINX ClTyyasx™.

IpeacraBasare 10 o00pa3lly CMELIaHHYK JApoOb B BHJE
HENpPaBWJIBHOM W  BBIIEHATH LENyH 4YacTh YWCIa U3
HEMpaBUIBHOM poOu.

BoInoaHATL apudgMeTnyecKue JeicTBHs C OOBIKHOBEHHBIMU
IpoOsSMU B TMPOCTHIX ClydYasX; TPHMEHATh CBOHCTBA
apu(pMeTUIECKIX JIEUCTBUI JUTS panMoOHAIN3AN
BBIYMCIICHUM.

BbINOJHATL NPUKHAKY M OLEHKY pPE3ylbTaTa BBIYHCICHUM;
NnpeaIaraTtb 1 NPMMEHATHb NPUEMBI IPOBEPKH BLIYUCIICHUN.

IIpoBoauTh MCCIETOBAHUSI CBOMCTB ApoOei, omupasich Ha
YHUCIOBbIE OJKCIIEPUMEHTHl (B TOM 4YHCIE C IOMOIIBIO
KOMITHIOTEPA).

Pacno3naBaTh MCTUHHBIE U JIO)KHBIE BBICKA3bIBAaHUS O JPOOSX,
NPUBOAUTH NPUMeEPbl U KOHTPIIPUMEPBHI.

Pemath mpocTellMe TEKCTOBBIE 3a7aud, COJAEpIKAILUeE
JIpoOHBIE JaHHBIC, U 3a7a49d Ha *HAXO0XKJACHUE YaCTH IIEJIOTO U
LIEJIOTO IO €r0 YaCTH; BHIABJIATH MX CXOACTBA M Pa3JIM4UsA™.




MoaenupoBarh XOJ PELICHUS 33aJa4d C MOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBL.

I[IpuBoauTH, pa3zdoupaTh, OIEHHBATH pPA3JIMYHBIC pPELICHUS,
3aliCH PEIICHUH TEKCTOBBIX 3a7ad MPH HEOOXOJAUMOCTH C
HAIPABJIAIONICH TTOMOIIIBIO.

C moMoIbI0 Meaarora OIEeHUBATh IOJYYCHHBIM pe3yJbTar,

OCYIIECTBJISATh  CAMOKOHTPOJb,  IPOBEPSAs  OTBET  Ha
COOTBETCTBHE YCJIOBHIO, HAXOAUThb OIIHUOKH.
3HAKOMHTBCSI ¢ HCTOPHEI Pa3BUTHS apu(METHKH.

Harasnas MHOroyronsHuku.  YeTHIPEXYrodbHUK,  OPAMOYTONbHUK, | Pacmo3HaBaTh, M306pasaTh C  IIOMOIIBIO  YEPTEKHBIX

reomeTpHusi. KBaJIpar. MHCTPYMEHTOB M OT pYKHM, MOJEIMpOBaTh U3 OyMaru

MHOTOYTOMBHUKH | Tpourompuuk, MHOTOYTOJILHUKH.

(10 4.) TLIONA/h i MEPUMETp TPIMOYTOIBHIKA W MHOTOYTObHHKOB, | IPMBOXHTE NPHMEPbI O0BEKTOB PETbHOIO MHPa, MMEIOIIMX
COCTABICHHBIX M3 NPAMOYTOJIbHHKOB, eAMHMIB H3Mepenus | POPMY ~ MHOTOYTOJNbHUKa, MpAMOYTOJbHIKA,  KBA/pata,
noma. TlepuMeTp MHOTOYTONBHUKA. TPEYroJNbHUKA, OLEHHBATh UX JIMHEHHbIE Pa3MEpBL.

BBIUHCAATB: TIEPUMETP TPEYrodbHHMKA, IPAMOYTOILHUKA,

MHOI'OYTOJIbHUKA; IUIOIA/Ab MPSAMOYrojbHHUKA, KBajapara (Ipu
HEO0OXOIMMOCTH C ONOPOI Ha aIrOPUTM yUEOHBIX JIEHCTBUI).
M3o0paxats OCTPOYTOJIbHBIE, IPSIMOYT OJIBHBIE "
TYIOYT'OJIBHBIE TPEYTOJIbHUKHU.

CrponTh Ha KieT4yaToi Oymare KBaJgpaT U MPSMOYTOJBHUK C
3a/IaHHBIMHU JUTMHAMU CTOPOH.

HccaenoBarb cBoiicTBa NPAMOYTOJIbHUKA, KBajpara IIyTEM
OKCIIEPUMEHTa, HaONIOICHUS, W3MEPEHHUS, MOJEINPOBAHMUS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPSMOYTOJbHUKA.
Pacno3HaBaTh HCTHHHBIE M JIOXKHBIE BBICKAa3bIBaHUSA O
MHOTI'OYI'OJIbHUKAX, IPUBOJAMTH NPHUMePbI U KOHTPIIPUMEDHI.
HccaenoBath 3aBUCHUMOCTD IIJIOMIAM KBAAPATA OT JUIMHBI €TI0
CTOPOHBI.

HMcnonb3oBaTh CBoOiicTBA KBAJIPAaTHON CETKHU ISl MOCTPOEHUS
¢uryp;  pa3éouBaThb  TPSIMOYTOJILHUK  Ha  KBaJparhbl,
TPEYroJbHUKH; COCTABJATH (DUIYpHl U3 KBaJparoB U
OpSMOYTOJIbHUKOB M HAaxXOOUTh HUX IUIOUIaJb, pa30uBaTh




Gurypel Ha TPSAMOYTOJBHUKMA M KBJpaTbl M HAXOJUTh HX
wiomaab (Ipu HE0OXOJMMOCTH C HAMIPABJISIFOIICH TOMOIIIBIO).
BoipaxkaTh BeIMUMHY IUIOIIAAM B PAa3IMYHBIX EAMHHUIIAX
U3MEpPEHUS] METPUYECKOW CHCTEMBI MeEp, HMCIO0Jb30BaTh
3aBHCMMOCTH MEXJIy METPUUECKUMHU €IUHUIAMH H3MEpPEHUS
IUIOMIAIM TPpU HEOOXOAMMOCTH C OINOPOH Ha CHPABOYHYIO
uHpopMaIuro.

3HaKOMHUTBCS € MNpUMepaMd MPUMEHEHUsl IUIOUAAU U
nepuMeTpa B NMPAKTUYECKUX CUTyanusix. Pemarb 3agaum u3
peanbHOM JKU3HU, IPU HEOOXOJUMOCTH C ONIOPOM Ha ajJrOPUTM
[IpaBUJIa, 00CYKAATHh Pa3HYHbIE CIIOCOOBI PELLICHUS 3a/1ay.

J/lecaTuuHbIE
npoou
(38 )

Hecstnunas 3anuck apodeit. CpaBHEHUE ACCITUUHBIX APOOCH.

JeiicTBus ¢ necATUUHBIMU Apo0siMu. OKpyTJIeHUE IeCITUYHBIX
JpOOeH.

Pemenne TexkcToBBIX 3aad, coaepxkamiux Ipodu. OCHOBHbIE
3aJ1ayu Ha ApOOH.

IIpencraBasaTh JIECATUUHYIO IpoOb B BHUAE OOBIKHOBEHHOM,
YUTATh W 3aNMChIBATh, CPAaBHHUBATH JIECATHYHBIE ApoOH,
npeniaratb M 00Cy:KIaThb CHOCOOBI  YIOPSAOYHUBAHUSA
JECATHUYHBIX APOOEH.

H300pakarh necsITHYHBIE POOM TOYKAMH Ha KOOPIMHATHOM
MPSIMOH.

BbIAIBAATH CXOACTBA M PAa3jM4Us IPaBUI apU(PMETUUECKUX
JEUCTBUM C HaATypalbHbIMM YHCIaMH M JIECATUYHBIMU
JIpo0siMU, TTOCIIE COBMECTHOI'O aHAJIN3A.

BoinoaHaTh apudmernyeckue JEHCTBUS C  JECATUYHBIMHU
Ipo0sIMH; BBINOJHATHL NPUKHIAKY H OLEHKY pe3yibTara
BBIYMCIICHUM.

I[IpumeHsiTh cBoOiicTBa apuMeTUYECKUX ACUCTBUNA IS
panMoHaNN3alUY BHIYMCICHHI.

I[IpuMeHATH NPaBUJIO0 OKPYIJIEHHA JECATUYHBIX IpOOei, npu
HEOO0XOIMMOCTH C BU3YaJIbHOW OMOPOH.

IIpoBoauTL MCCIETOBAHUSL CBOMCTB JECATUYHBIX JpoOeH,
ONUpasCh Ha YUCIOBBIE SKCHEPUMEHTH (B TOM YHCIE C
MTOMOIIIBIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBaHUS O APOOSIX,
NPUBOAUTL NPUMEPbl U  KOHTPHPUMEPHl, CTPOHUTH
BBICKA3BIBAHUS U OTPUIIAHUS BbICKA3bIBAaHUH.




Pemath mpocTelmnue TEKCTOBBIE 3a7add, COJAEpIKaIUe
JIpoOHBIE JaHHBIC, U Ha *HAXOXKACHUE YACTH LEJIOTO U LEJIOTO
0 €r0 YaCTU™; BBISIBJATH MX CXOACTBA M Pa3InYHsl.
MopenupoBarh X0 PELICHHUS 33Ja4d C IIOMOIIBIO PUCYHKAa,
cXeMbl, Tabmuipl. Pa3dupars pa3inuyHble PELICHHUs, 3aIUCH
pELICHUH TEKCTOBBIX 3a/1a4.

OmnepupoBath ApOOHBIMU YHCIAMU B PEATbHBIX JKU3HEHHBIX

CUTYaIUsX.
C noMombI0 MeAarora OUEHUBATH IOTYYCHHBIN PE3YJIbTarT,
OCYILECTBJSATHL  CaMOKOHTpOJIb,  IIPOBEpsii  OTBET  Ha

COOTBETCTBHUE YCIOBUIO, HAXOAUTDH OIIMOKH.
3HAKOMMTBCSI ¢ HCTOPHEH pPa3BUTHS apUMETHKU

Harasanasn
reoMeTpus.
Tena u purypsl
B IPOCTPAHCTBE
(9 )

*Muororpannuku. M300paxeHre MHOTOIpaHHUKOB. Mojenu
IIPOCTPAHCTBEHHBIX TEJl.

[TpssmoyronbHbIN mapamnenenumnesn, kyo. Pa3Béprku kyda u
napajuleenumnesa.
O06BEM KybOa, MPSMOYTOIBLHOTO TapalIeienuneaa™.

PacnozHaBaTp Ha 4epTeskax, PHCYHKAaX, B OKpYKalIleM
MHpe IPSIMOYTOJIbHBIN Mapanenenumnes, Ky0, MHOrOrpaHHUKH,
ONUCHIBATh, HMCHOJb3yd TEPMHHOJIOTHIO, OLECHHBAThH
JIMHEHHBIE pa3MeEPBI.

I[IpuBoauTH MpUMeEPbI 0OBEKTOB PEAILHOTO MUPA, UMEIOIUX
¢bopMy MHOTOTrpaHHHKA, MPSIMOYTOJIBHOTO MapaJiesenumena,

KyOa.
N3o6paxkath Ky0 Ha KieTyaTol Oymare.
HccaenoBarh cBoiicTBa KyOa, MPSIMOYTOJIBHOTO

napajuieJienune/a, MHOTOTPAaHHUKOB, WCIOJB3YSl MOJCIH IPHU
HEO0OXOIUMOCTH C HAMPABJISAIONIEH MOMOIIBIO.

Pacno3naBarh pa3BEéPTKM Kyba ©  mapajlesenuIe/na.
MoneaupoBath Ky0 U napaienenune] U3 Oymaru U npodux
MaTepHuasioB, 1o o0pasiry.

Haxoauth M3MepeHMs], BBIYMCJASATH IUIOIAJb IOBEPXHOCTH;
00bEM Kyba, MPSAMOYTOJIBLHOTO TMapajuieNienuIiea ¢ Oopoi Ha
QITOPUTM Y4eOHBIX JEHCTBHI; HCCIeI0BaTh 3aBHCHMOCTH
00béMa Ky0a OT IJTMHEI eTo pedpa.

HabawaaTte 4 NpoBOAWTH AHAJOTHHM MEXKITY IOHATHUAMU
TUTONIAN ¥ 00BEMa, IEPHMETPA ¥ TUIOIIA N TIOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE U JIOXKHBIE BBICKA3bIBaHUSA O




MHOTOI'PaHHUKAX, NMPUBOAMTH MPUMEPbI U KOHTPIPUMEPHI.
Pemarsp 3a1a4u U3 peaabHON KU3HMU.

IloBTOpEHUE
M 00001IeHIEe
(10 4.)

[ToBTOpEHHE OCHOBHBIX MOHATHI M METOAOB Kypca 5 Kiacca,
000011IEHNE 3HAHNI.

BeruucasarTe 3HAYCHUS BBIPAXKECHHUI, coZIepKaIInX
HaTypaJbHbIE 4YHCIA, OOBIKHOBEHHBIE M JCCATUYHBIC APOOH,
BBIMIOJHATh IPeoO0pa3oBaHUs 4YHMCET MNP HEOOXOIUMOCTU C
HaIIPaBJIAOLIEH [TOMOILBIO.

BeiOoupars,  cmoco®  CpaBHEHUsT  4MCEl,  BBIYUCICHUH,
NPUMEHSITh CBOWCTBA apUPMETUYECKUX JICHCTBHUA A7
panMoHaNN3aluy BHIYUCIICHUI.

OcyuiecTBJIAATh CAMOKOHTPOJIb BBIIIOIHAEMBIX JCHCTBUNA M
CaMONIPOBEPKY pe3yibTaTa BBIUUCICHUM.

Pemath mnpocreiilime 3agaudM U3  PEAIBHOW  KU3HH,
NPUMEHATh MaTeMaTHYeCKUe 3HAHUSA Ul PELICHMS 3a/1a4 U3
JIPYTUX y4eOHBIX MIPEIMETOB.

Pemars mnpocrteiiluMe 3ajauyM  pa3sHbIMH  CIIOCOOAMH,
CPaBHUBATh  CHOCOOBI  pEIICHUS  33Jayd, BBIOMPATH
PalMOHAJIBLHBIH CIOCO0.

6 knacc (He menee 170 9)

HaumenoBanue pazaena |KonmuectBo OcHOBHOE OcHOBHBIE BUJIBI ACATEILHOCTH 00YYaAOIINXCSI
(TembI) Kypca 4acoB coaep>KaHue

HarypanbHbie uyncia 23 Apudmernyeckue BoinosHaTh apudgmMeTnyecKkue 1eCTBUA C MHOINO3HAYHBIMU
JIeHCTBUSA HaTypaJIbHBIMU YUCJIaMHU, HAXOAUTh 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HAaYHBIMH BBIpaKEHUH CO CKOOKaMH 1 0€3 CKOOOK; BLIYHCISTH
HaTypaJIbHBIMU 3HAYEHHUSA BBIPAXKCHUH, COIEpKAIUX CTEIICHM.
yuciaaMy. Yuciossle | BbINOJHATH NPUKHAKY M OIEHKY 3HAUCHUIN YUCIIOBBIX
BBIPKECHUS, BBIPAKEHUI, MPUMEHSATH NPUEMBbI IPOBEPKH pE3ybTaTa.
MOPSJIOK JICMCTBU, HNcnonb30BaTh NPH BLIYUCJIEHUSIX TIEPEMECTUTEIBLHOE U




HCIIOIL30BAHUE
cko0ok. OKpyrieHue
HATypaJIbHBIX YHCEIL.
Jlenutenu u
KPaTHBICYHCIIA;
HAUOOJIBIINI OO
JIEJINTEIb U
HauMEHBIIIEe 00IIIee
KpatHoe. /[enuMocTb
CYMMBI U
MIPOU3BEICHUS.
Jlenenue

C OCTaTKOM.
Pentenne TekCTOBBIX
3a7a4

COYETATEIIbHOE CBOKMCTBA CIIOKECHUS U YMHOXKEHUS,
pacrnpeenuTeIbHOe CBOUCTBO YMHOKEHHUSI OTHOCUTEIBHO
CJIO’KEHHS, CBOMCTBA apu(METHIECKHUX JTCHCTBUM.
HccaenoBaTh YMCI0BbIE 3aKOHOMEPHOCTH, IIPOBOIUTH
YHUCJIOBBIE SKCIIEPUMEHTHI, BbIIBUTATh U 000CHOBBIBATH
TUIOTE3bI.

DopMyJIUPOBATH ONpPeeIeHUs JICIUTENS U KPaTHOTO,
HanOOJIbIIEro O0IIEro MEIUTeNs U HAMMEHBIIETo 00IIero
KpPaTHOTO, IPOCTOTO U COCTABHOT'O YUCEN; UCIIOJIB30BATh 3TH
MOHATHS IPU PELICHUH 3a]1a4.

I[IpuMeHSATH aJIrOPUTMBI BEIYHCIICHUS HAaUOOJIBIIEr0 O0IIEro
JIEIUTEII 1 HAMMEHBIIETo 00111eT0 KPaTHOTO JIBYX YUCE,
aJTOPUTM PA3JIOKEHHUS YKCIIa HA TPOCThIE MHOKHUTEIIH.
HccaenoBaTh yCIoBuUs ASTUMOCTH Ha 4 1 6.

HccaenoBatp, 00cyx1aTh, GOpMYyTUPOBATH U
000CHOBBIBATH BbIBO/I O Y¢THOCTH CYMMBI, IPOU3BEACHUS:
JBYX YETHBIX YHUCEIl, ABYX HEYETHBIX YUCIIC, YETHOIO U
HEYETHOTI'O YUCEN.

HcciienoBath CBOMCTBA IETMMOCTA CYMMBI U IIPOU3BEICHUS
yucell. [IpuBoAuTH IPUMeEPBI YHUCEN C 3aJaHHBIMU
CBOMCTBaMH,

pacno3HaBaTh BepPHbIE M HEBEPHbIE YTBEPKICHUSA

O CBOMCTBAX YMCEJ, ONIPOBEPraTh HEBEPHBIC YTBEPKIACHUS
C IOMOIIBKD KOHTPIIPUMEPOB.

KoncTpynpoBats MaTeMaTUYeCKHE NPEAJI0KEHUS

C IOMOIIBIO CBS30K «I, «HIIN», KECHH. .., TO...».

PemiaTh TEKCTOBBIE 33J]a4H, BKIIOYAIOIINE TOHATHUS
JTEeTUMOCTH, apU(METHIECKUM CIIOCOOOM, HCIIOJIB30BaTh




nepebop BCceX BO3MOXKHBIX BAPHAHTOB.

MoaeaupoBaTh X0/1 pEIICHUS 3aJIa41 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIBI.

IIpuBoauTH, pa3doupaTh, OLEHNBATH PA3IHUHBIC PEIICHUS,
3aITUCH PEIICHUI TEKCTOBBIX 33/1ad.

KpuTnyecku olleHUBATD MOJYYCHHBIN PE3yJIbTaT, HAXOAUTh
OITUOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, IPOBEPSS OTBET

HAa COOTBETCTBHE YCIIOBHUIO

Harnsinas reometpust. 6 [lepnenaukynsapueie | Pacmo3naBaTh Ha yepTeXax, pUCYHKaX CIy4ad B3aMMHOIO
[IpsiMble HA TIIIOCKOCTH psIMBIE. PACIIOJIOKEHUS JBYX MPSIMBIX.
[TapayutenbHbie N300paxkaTh ¢ MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
MpsIMbIE. Ha HEJIMHOBAHHOM U KJIETYaToON OyMmare JBe epeceKaroImecs
Paccrosinue mexnay npsiIMbIE, 1BE NapajlIeIbHbIE IPSAMBIE, CTPOUTH HNPIMYIO,
ABYM: TOYKaMH, MIEPIIEHAUKYJISIPHYIO JaHHOM.
OT TOYKH 0 NPSIMOH, IpuBoauTH NpUMeEPBI NAPAUIEIBHOCTU U
ATMHA MapmipyTa MEPIIEHAUKYJIIPHOCTH MPSMBIX B IPOCTPAHCTBE.
Ha KBaJPaTHOH CETKE | Pacmo3HaBaTh B MHOTOYIOJNbHHKAX TEPICHIUKYISPHBIC 1
napasuiesibHble cTOpoHbl. M300pazkaTh MHOTOYTOJIbHUKH
C MapasuiebHbIMU, NEPIECHIUKYISIPHBIMA CTOPOHAMH.
Haxoauts paccrosiHue MeXay IByMs TOUYKaMH, OT TOUKH J0
MPSAMOM, JUIMHY IIyTH HA KBaJIAPATHOU CETKE, B TOM YHUCJIIE
UCIIOJIB3YS LI POBHIE PECYPCHI
I{pobu 34 OOGbIKHOBEHHAs CpaBHMBATB U YNOPSA0YUBATH IPOOH, BLIOMPATH CNIOCO0

Ipo0b, OCHOBHOE
CBOMCTBO JpooH,
COKpalleHue Apooei.
CpaBHeHUE U

CpaBHEHUS APOOCH.

IIpeacraBasiTh AeCATUYHBIC APOOU B BUE OOBIKHOBEHHBIX
npobeil 1 OOBIKHOBEHHBIC B BUJIC JICCATHYHBIX, HCIOJb30BaTh
IKBHBAJIEHTHBIE MPeACTABJEHHUs TIPOOHBIX YUCEN ITPU UX




yIOPSI0YUBAHHEC
TpOOeH.
Jlecatuunble 1poOu
1 METpUYECKas
CUCTEMA MED.
Apudmernyeckue
JIeHUCTBUSA

¢ OOBIKHOBEHHBIMU
U JECITUYHBIMU
TPOOSIMH.

OTHo1eHue.
Jlenenue B J7aHHOM
OTHOIIICHUH.
Macmita0,
POTOPIIHUSL.
[TonsrTHe npoueHTa.
Breraucnenue
MpOIICHTA

OT BEJIMYUHBI U
BEJIMYMHEI 110 €€
MPOIICHTY.
Penienue
TEKCTOBBIX3aJ1a4,
CoJIep KaIluX aJpoou
U TIPOIICHTHI.
[IpakTnueckas
pabota

CpPaBHEHMH, IPU BhIUUCICHUAX. MCIOIB30BaTh 1ECATUYHBIC
JpoOU npu MpeoOpa30BAHUN BEIMYUH B METPUUYECKOM
CUCTEME MED.

BeinosHaTh apudgmMernyeckue 1eicTBus

C OOBIKHOBEHHBIMH U IECSITUYHBIMU JPOOSIMHU.

Bob1uncasiTh 3HaYCHUS BBIPAXKEHUN, COJACPKAIINX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOU, BBHIITOTHATh
npeodpazoBaHust ApoOel, BLIOUPATH COCO0, MPUMEHSTH
cBOMCTBA apu(PMETUUCCKUX ICUCTBUM ISl pallMOHAIM3AIIUN
BBIUYMCJICHUH.

CocTaBJITH OTHOLICHUA U MPONOPLIHH, HAXOAUTH

OTHOULIEHHUE BEJIMYMH, JCJIUTh BEJIMYMHY B JAHHOM OTHOILIECHUU.
HaxoauTh 3KCIepMMeHTAJILHBIM ITYTEM OTHOIIEHUE JIUHBI
OKPYKHOCTHU K €€ TUaMeTpy.

HNuTepnpernpoBarh MaciTad Kak OTHOLLIEHUE BETUYMH,
HAXOJAUTh MacIITA0 TUIaHA, KAPThI U BEIYUCIIATH PACCTOSIHUS,
UCIIOJIb3Ys MacIiTao.

OO0BbSACHATD, UTO TAKOE MPOLICHT, YyIOTPEOIATh 000POTHI peUun
CO CIIOBOM «IIPOLIEHT». BhIpamaTh MPOLIEHTHI B JPOOSX U
JIpoOu B MPOLIEHTAX, OTHOIIEHUE IBYX BEJIUYHMH B MPOLEHTAX.
BbI4ucJATh IPOLEHT OT YMCJa U YUCIIO IO €ro MPOLIEHTY.
OxpyrisiThb 1poOU U NPOUEHTHI, HAXOIUTb TPUOINKEHUS
YHCEJL.

Pemarts 3a1a4m Ha 4aCTH, IPOLEHTHI, NPOIIOPIUH,

Ha HaXO0XJICHHE IPoOH (TIPOIEHTA) OT BETMYUHBI M BEJTMUUHBI
1o e€ ApoOu (TIPoLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISIET OJHA BENUM4YMHA OT apyrou. IllpuBoauTs,




«OTHOIIEHUEITTUHBI
OKPY)KHOCTH K €€
TUaMETPY»

pa3ouparb, OLEHUBATH PA3JINYHbBIC PEIICHUS, 3alTUCH
pELIEHNI TEKCTOBBIX 3a/1a4.

N3BjaexkaTs mHGOPMALUIO U3 TAOJIUIl U TUATPaAMM,
WHTEPIPETUPOBATH TAOJNYHBIC TAHHEIE,

OTpeENATh HauOOoJIbIIee U HAMMEHbBIIIEE

N3 IIPCACTABJICHHBIX JadHHBIX

Harnsanas reomerpust.
Cummerpus

OceBas cummeTpus.
LlenTpanbHas
CUMMETpPHUSL.

[Toctpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHUSI.
Cummerpus

B IIPOCTPAHCTBE

Pacno3HaBaTh Ha yepTekax U M300paKEHUAX, M300pakKaTh
OT PYKH, CTPOMTH C TIOMOIIBIO HHCTPYMEHTOB (PUTYPY
(O0Tpe30K, TOMaHYI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
OKPYHOCTb), CHMMETPUYHYIO JAHHON OTHOCUTEIIBHO
IPSAMOM, TOUKH.

HaxoanTs npuMepsbl CHMMETPUN B OKPY’KAIOIIEM MUPE.
MopeanpoBathb u3 Oymaru e (pUrypbl, CAMMETPUYHbIE
OTHOCUTEJIBHO IIPSAMON; KOHCTPYHMPOBATh I€OMETPUYECKUE
KOH(UTYypaluu, UCIOJIb3Ys CBOMCTBO CUMMETPHUH, B TOM
YHCJIE C TOMOIIBIO LIU(PPOBBIX PECYPCOB.

HccaenoBath CBOMCTBA U3yUCHHBIX (PUTYD, CBSI3aHHBIE

C CUMMETpPHEHl, UCIIOJIb3Ysl SKCIIEPUMEHT, HAa0JI0/IEHUE,
MOJEIIMPOBAHUE.

O00CHOBBIBATH, ONPOBEPraTh C IOMOLIBIO
KOHTPIPUMEPOBYTBEPKACHUS O CAMMETPUU PUTYP

Bripaxxenus ¢
OykBamMu

[Ipumenenue OykB
JUIS 3aIUCH
MaTeMaTU4YECKUX
BBIPAKECHUU U
IIPEIIOKEHNM.

Hcnoab3oBaTh OYKBBI JIJ11 0003HAYEHUS YHCEIT, TIPU 3aMUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAKEHUS M0 YCIOBUIO 3a/1a4H.

HccaenoBaTh HECIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
WCIIOJIB30BaTh OYKBBI JUISl UX 3aIHCH.

BbruucasiTh 4iCiIOBOE 3HaUeHUE OYKBEHHOT'O BBIPAYKEHUS




IIpU 3aJaHHbIX 3HAYCHUAX 6YKB

bykBennbie
BBIpAKEHHS 1 3anuceIBaTh (POPMYJIBI: IIEPUMETPA U IUIOIIAIN
YHCTIOBBIE NPSMOYTOJIbHHUKA, KBaJPATa; JUIMHBI OKPYKHOCTH, TUIOLIAAH
I1OJICTAHOBKH. KpYra; BHIIOJIHATH BBIYHCJIEHHUS 110 3TUM QopMyJiaM.
bykBeHHBIE CocTraBisaTh (pOpMYJIbl, BEIPAKAIOIINE 3aBUCUMOCTH
paBEHCTBa, MEXIy BEIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1IEHA,
HaXO0XKJEHUE KOJIMYECTBO, CTOUMOCTb; TPOU3BOAUTEIBHOCTD, BPEMSI,
HEU3BECTHOTO 00BEM pabOThI; BBIIOIHATH BBIUMCICHUS 10 3TUM
KOMIIOHEHTA. (dopmysaM. HaxoauTh HEM3BECTHBI KOMIIOHEHT
DopMyIb apu(hMETHICCKOT0ICHCTBUS
Haruinas reomeTpus. 14 YeThIpEXYTOIbHHK, H300pakaTh Ha HETMHOBAHHOM M KJIETYATOM Oymare
@urypsl Ha INIOCKOCTH .
IPUMEPBI C MCIIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YETHIPEXYTOIBHUKOB. | YETHIPEXYTOJIBHUKH C 3aIaHHBIMU CBOMCTBAMH:
IIpsAMOYTOJIbHUK, C MapajuleNIbHbIMU, IEPIEHAUKYJIIPHBIMHU, pABHBIMU

KBaJpatT: CBOMCTBA
CTOpOH, YIJIOB,
TMaroHaJICH.
N3mepenue yrios.
Bungsr
TPEYroJIbHUKOB.
[TepumeTp
MHOTOYTOJIbHHUKA.
[Tnomans durypsl.
DopMyIsl
nepUMeTpa u
TUIOLIAAN
OpsIMOYTOJIbHHKA.

CTOPOHAMH, MPSIMBIMH YTJIAMH U JIp., PaBHOOEIPEHHBIN
TpeyroiapHuk. Ilpeayarats u 00CyK1aThb crocoosbl,
AJIrOPUTMBbI TTIOCTPOCHUS.

UccaenoBath, HCTIONIB3YS SKCIIEPUMEHT, HAOIIOICHHE,
MOJIEJIMPOBAHUE, CBOMCTBA NPSIMOYTOJIbHUKA, KBaJpaTa,
pa3ouBaTh Ha TPEeYroJbHUKU. OO0CHOBBIBATDH, ONIPOBEPTraTh
C IOMOIIBIO KOHTPIIPUMEPOB YTBEPKICHUS

O MPSIMOYTOJIbHUKE, KBaJpaTe, paclo3HABATh BEPHBIC U
HEBEPHBIC YTBEPKIACHUS.

N3MepATH ¥ CTPOUTH C TTIOMOILBIO TPAHCTIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbL;
pacno3HaBaThb OCTPBIE, IPSIMBIE, TYNbIE, PA3BEPHYTHIE YTJIbI.
Pacno3naBarth, n300pakatb OCTPOYTOJIbHbBIN, IPSIMO-




[Tpubnmxénnoe
U3MEpEHHE TUIOIIA TN

dburyp.
[IpakTueck

ast pabota
«llmomanp

KpyTra»

YTOJIbHBIN, TYNOYTOJIbHBIN, PaBHOOCAPEHHBIM,
PABHOCTOPOHHUM TPEYTOJIbHUKHU.

BoeI4HCIsITh IEPUMETP MHOTOYTOJIBHUKA, TUIOIIAb
MHOT'OYTOJIbHUKA Pa30MEHUEM Ha MPSAMOYTOJIbHUKH, HA pAaBHbIE
(Gurypsl, UCIIOIB30BaTh METPUUECKHUE €AMHULIBIN3MEPEHMUSI
JUTUHBI U TUIOILAIH.

HUcnonb3oBaTh NpUOJIMKEHHOE M3MEPEHUE JITUH U
IJIOIIA/ICH Ha KiIeT4yaTol Oymare, MpuoImKkEHHOE N3MEPEHUE
JUTMHBI OKPY>KHOCTH, TUIOIAIA Kpyra

[lomoXuTENbHBIE U
OTpUIATEIbHBIC YUCTIA

44

Llenbie yucna.
Monayns yucna,
reoMeTpuYeCcKas
WHTEpHIpETALINS
MoxyJist. HucioBbie
MIPOMEKYTKHU.
[lonoxurenbHbIEC U
OTpUIIATEIIbHBIE
yucia. CpaBHEHHE
TIOJIOKUTEIBHBIX U
OTPULATEIIbHBIX
YHCe.
Apudmernyeckue
JICUCTBUS

C MOJOXKHUTEIIbHBIMU
U OTpHUIATEIbHBIMU
YHCIaMH.

Pemmenne TeKCTOBBIX

IIpuBoaAUTH NPUMeEPHI UCTIOJIB30BAHUS B PEAILHON KU3HU
ITOJIOKUATEIIBHBIX U OTPULIATENBHBIX YUCET.

HN300paxkaTh 1€IIbIC YKCIIA, IOJIOKUTEIIBHBIE U
OTpPULIATEIbHBIE YMCIIAa TOYKAMH Ha YUCIIOBOM IIPSIMOI,
HCIO0JIb30BATH YHCIOBYIO MPAMYIO JJISI CDABHEHHS YHCEL.
IIpyMeHATH NPaBUIIA CPABHEHUS, YIIOPAAOYUBATH LICIIbIC
YKCJIa; HAXOAUTH MOJYJIb YUCIIA.

®opMyJIHPOBATH NMPABUJIA BBIYUCIIEHUS C TTOJIOKATEIbHBIMU
Y OTPULATEIIbHBIMA YUCJIaMU, HAXOAMTh 3HAYCHUA
YUCJIOBBIX BBIPAXKEHUM, COJEPKALIUX IEUCTBUA

C MOJIOKUTEIBHBIMU U OTPULIATEIIEHBIMU YU CIIAMU.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOXKEHUS JJIs1
npeo0pa3oBaHus CYMM U TIPOU3BEACHUI




3aaa4d

Hpe,ZICTaBJIeHI/Ie JaHHBIX

[IpssmoyrosbHas
cUCTeMa KOOPJAUHAT
Ha TUIOCKOCTH.
Koopaunatel Touku
Ha IJIOCKOCTH,
abciucca u
OpJIMHATA.
Cron6uaTsie U
KPYTOBBIC
JarpamMMel.
[IpakTnueckas
pabora «IlocTpoenue
JUarpaMm.
Pemenne TekcTOBBIX
3a/1a4, CoAEepKaIInX
JTAaHHBIE,
pEeACTaBIICHHbIC

B Ta0IMIIaX ¥ HA
TuarpaMmax

O0BbSACHATH U WIKCTPUPOBATH MOHATHE IIPSIMOYTOJIbHOU
CHUCTEMBI KOOPAMHAT HA IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPAUHATHOM MJIIOCKOCTH
TOYKU U (PUTYPHI MO 3aJaHHBIM KOOpAMHATAM, HAXOAUTh
KOOPJIUHATHI TOYEK.

Yurarh cTOJI0YATHIC U KPYTOBBIE IHArpaMMBbl;
HHTEPHPETHPOBATH JIaHHbBIC; CTPOUTH CTOJIOUYATHIC
nuarpammel. Uenosib3oBaTh HHGOPMALMIO, [IPEACTABICHHYIO
B Ta0JIMIIaX, HA JUarpaMMax Jijis PelIeHUSITEKCTOBBIX 3a/1ay U
3a7a4 U3 pEATbHOM KU3HU




Harnsgnas reomerpus.
@urypsl B IpOCTPAHCTBE

[IpsAMOyToJIBHBIN
napajuiesenumnen,
KyO, mpu3Ma,
nUpamMuia, KOHYC,
HWINHJD, 11ap U
cdepa.
N3o00paxenue
MPOCTPAHCTBEHHBIX
¢buryp. [Ipumepsr
pa3BEPTOK
MHOTOT'PaHHUKOB,
UIMHIPA U KOHYCA.
[IpakTnueckas
pabota «Co3nanue
Moelen
IPOCTPAHCTBEHHBIX
buryp».

ITonstrne 00BEMA;
SIMHUITHI U3MEPCHHSI
o0BbéMa. O0bEM
PSIMOYTOJIEHOTO
napayyieyenumnena,
Ky0a, hopMyIIbI
o0BEMa

Pacno3HaBaTh Ha yepTe)kax, pUCyHKax, ONMCHIBATh
nupamMuay, Ipu3My, HHUJIAHIP, KOHYC, IIap, H300pakaTh X
OT PyKH{, MOJIeJINPOBATH U3 OyMaru, IacTUiInHa, IPOBOJIOKU
u 1p. [lpuBoaUTH NpUMepPbI OOBEKTOB OKPYKAIOILIETO MHPA,
uMeroImX (OpMbl HA3BaHHBIX TEJL.

Hcnonb30BaTh TEPMUHOJIOTMIO: BEPUIMHA, pEOPO, TPaHb,
OCHOBAHME, BBICOTA, PAANYC U JUAMETP, pa3BEPTKA.

N3y4arth, UCNOJIB3YS SKCIIEPUMEHT, HA0JII0/IEHUE, U3MEPEHUE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOMCTBA HAa3BAaHHBIX TEJI, BHIABJIATH CXOACTBA U
Pa3IM4YMs: MEKITY IUPAMUION U ITPU3MOU; MEXKITY
HUAJIMHIPOM, KOHYCOM U IIapOM.

Pacno3naBath pa3BEpTKH Napajienenunena, Kyoa, mpu3Msl,
nupamMubl, KOHyca, HUJIMHAPA; KOHCTPYHPOBATH JAHHBIC
TeJla U3 pa3BEPTOK, CO31aBATh UX MOJCIIH.

Co3aaBath MoeJIM TPOCTPAHCTBEHHBIX (Uryp (13 Oymary,
IIPOBOJIOKH, TUIACTUIIMHA U Jp.)

N3mepsaTh HA MoJeJIsIX: JJIMHBI pEOEpP MHOTOIPAHHHUKOB,
JUaMeTp Imapa.

BeiBoauth popmyiry 00bEMa IPSIMOYTOJILHOTO
napajuleenuneaa.

Boruncasarts no gpopmysaam: 06bEM MPSIMOYTOIbHOTO
napajuienenunena, Kyoa; uCrojib30BaTh €AMHULIBI U3MEPEHUs
00BbEMa; BBIYUCIATH O0BEMBI TEJI, COCTABJIICHHBIX U3 KyOOB,
NapajulesIeNUNEeN0B; PeliaTh 3aa4 C pECAUTbHBIMU TAHHBIMU




[ToBTOpEHuUE, 00001ICHUE, 22
CHUCTEMaTH3aIH

IloBTOpEHHE
OCHOBHBIX MOHSTHI
Y METOJIOB KyPCOB 5
M 6 KJ1acCoB,
000011eHNE U
CHCTEeMaTH3aIHsA
3HAHUM

Bob1uncasiTh 3HaYCHUS BBIPAKEHUN, COJACPKAIINX
HATypaJIbHbIE, LIEJIbIC, TOJIOKUTEIIBHBIE U OTPULIATEIbLHBIC
qucia, 0OBIKHOBEHHbBIE U JCCATUYHBIC JPOOU, BHIMOIHATh
npeoOpa30BaHUs YHCET U BBIPAKCHUH.

Bb10upaTth c1ocod cpaBHEHMS YMCET, BBIYUCICHUH,
NPUMEHSITh CBOMCTBA apu(METHICCKUX JIeHCTBUI

JUISL pallMOHAIU3alA BEIYMCIICHHM.

PemiaThb 3aga4m U3 peanbHON )XU3HU, IPUMEHATH
MaTeMaTHYeCKHe 3HAHUA IS PELICHUS 3a/1a4 U3 IPYTUX
MPEIMETOB.

PemaTth 3a1aum pa3HbIMH CIIOCO0AMHU, CPABHUBATD,
BbIOMPATH CIOCOOBI PEIICHUS 3aJa4H.

OcymecTBJISATH CAMOKOHTPOJIb BBIMOJHAEMbBIX
JEWCTBUI MCAMOIIPOBEPKY PE3YIbTAaTa BHIYMCICHAN

OBILIEE KOJIMYECTBO 170
YACOB I10 I[TPOl PAMME

INIOYPOYHOE IIVTAHUPOBAHUME
5 KIIACC

Ne ni/m Tema ypoka

JlecsaTuaHas cucremMa cuucieHus. Psy

Koxmaecrso 1acon JJIeKTPOHHBbIE LU (PPOBBIE
Beero Kourpoabubie IIpakTnyeckue 00pa3oBaTeNLHEIE
padoTshI padoThI pecypeel
1 Bu6moreka [JOK




HaTypaJIbHBIX YUCET

https://m.edsoo.ru/f2a0ccOc

2 Harypanwsubiii psaa. Yucio 0
3 J_ICCSITI/I‘IHaSI 3aIlIMCh HATYPAJIIbHBIX YHUCECII bubmorexa HOK
P https://m.edsoo.ru/f2a0cafe
4-6 JecaruyHasi 3anMch HATypaAbHBIX YUCET
7 Touka, ipsimMasi, OTpe30K, Jy4. JlomaHast bubmorexa HOK
- 1P > OTP Y https://m.edsoo.ru/f2a0d54e
0 A BuSmorexa LIOK
p JUTHIT P https:/m.edsoo.ru/f2a0daee
JJIMHBI
9 oo nowepens BuGmorexa LIOK
P JUHIT P https:/m.edsoo.ru/f2a0df3a
JJTAHBI
10 [Tnockocts. [Ipsmast. JIyd.
bu6mmoreka [IOK
11-12 Hnockocte. Hpamas. Jly. https://m.edsoo.ru/f2a0e0fc
. bubnuotexa [JOK
13 LTikana. KoOpAMHATHEIH JIyd. https://m.edsoo.ru/f2a0e2a0
14-15 HarypasibHble yniciia Ha KOOPAMHATHOM bubnnorexa [JOK
ayde https://m.edsoo.ru/f2a0e426
16 CpaBHeHuE, OKpYIJIEHHE HATypaJIbHbBIX bubnuorexa [IOK
qrce https://m.edsoo.ru/f2a0ce32
17

CpaBHeHHE, OKPYTJICHUE HATYPATbHBIX

bu6mmoreka [IOK



https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0ce32

YHUCCJI

CpaBHeHUE, OKPYTJIEHUE HATYPATbHBIX

https://m.edsoo.ru/f2a0cf54

bubmuoreka [JOK

18 qycel https://m.edso0.ru/f2a0d300
19 CpaBHeHUE, OKPYTJIEHUE HATYPAIbHBIX bubnmoreka [JOK
yycel https://m.edsoo.ru/f2a0d440
20 CpaBHeHUE, OKPYTJICHUE HATYPATIbHBIX
qucenn
21 CroxeHue HaTypaabHBIX YUCE. bubmmoreka [JOK
CBOWCTBA CIHOKEHHUS. https://m.edsoo.ru/f2a0eaca
29 CrnoxeHue HaTypajabHBIX YHUCEIN. bu6nuoreka [IOK
CBoJiCTBaA CIIOKEHMUSL. https://m.edsoo.ru/f2a0f5ba
23 CrnoxeHue HaTypajabHBIX YHUCEIN. bubnuoreka [IOK
CBoJicTBa CIIOKEHMUSL. https://m.edsoo.ru/f2a0f704
24 Brerauranue HaTypabHBIX YHCET bubmorexa [IOK
M https://m.edsoo.ru/f2a0fd8a
25 Briuntanme HaTypaIbHBIX YUCET bubmmorexa LHOK
yp https://m.edsoo.ru/f2a1015e
26 Briuntanme HaTypaabHBIX YUCET bubnmorexa LHOK
yp https://m.edsoo.ru/f2a10c3a
27 Brruntanme HaTypaiabHBIX YUCET bubmmorexa LOK
yp https://m.edsoo.ru/f2a10da2
[Ipumenenne OykB amst 3armcv1/1 BuGmorexa LIOK
28 MaTeMaTHUYECKUX BBIPAXKCHUN U

MPEITI0KEHU I

https://m.edsoo.ru/f2ala3fc



https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440
https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a1a3fc

[Ipumenenue OYKB JJIs 3aITUCU

29 MaTEeMaTHYECKUX BBIPAKCHUN U
IIPEIIOKECHU N
ITpoBepounas pabora. HatypanbHbie
30 yucia. J[edcTBUs ¢ HATypaIbHBIMH
YyHUCIIaMu
31 VYrou. IIpsMoin, OCTpsIA, TYIIOH U bubmmoreka [IOK
Ppa3BEPHYTHII YIIIbI https://m.edsoo.ru/f2a1302a
30 VYrou. IIpsamMoi, OCTpsIN, TyIIOU U
Pa3BEPHYTHIN YIIIbI
bubmuoreka [JOK
33 Hsmepetinie yrios https://m.edsoo.ru/f2a1319c
bubmuoreka [JOK
34 Hsmepetinte yrios https://m.edsoo.ru/f2al132fa
bu6mmoreka [JOK
35 Hswmepetiite yrion https://m.edsoo.ru/f2a13476
36 [TpakTudeckas paboTa mo Teme bub6nuorexa [IOK
"TlocTpoeHwue yriaos" https://m.edso0.ru/f2a13606
37 MHoroyroiapHuku. YeTbIpEXYroIbHUK, bu6nuorexa [IOK
PSMOYTOJBHUK, KBaIpaT https://m.edsoo.ru/f2al6ae0
18 MHoroyroiasHuKH. YeTbIpEXYTrOJIbHUK, bubnnoreka [JOK
NpSAMOYTOJIbHUK, KBaJpaT https://m.edsoo.ru/f2al6c7a
39 [IpakTrueckas pabota mo Teme Bu6mmoreka [JOK

"TTocTpoeHue nNpsIMOYTOJIbHHKA C
3a/laHHBIMH CTOPOHAMH Ha

https://m.edsoo.ru/f2al6ele



https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a13606
https://m.edsoo.ru/f2a16ae0
https://m.edsoo.ru/f2a16c7a
https://m.edsoo.ru/f2a16e1e

HEJIMHOBaHHOM Oymare"

40 TreVEOLHIK bubmuoreka [JOK
PeyT https://m.edso0.ru/f2a16194
41 TpeyroabHHUK
[Tnomans 1 nepuMeTp NPSMOYTrOIbHUKA
Y MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 bubmmorexa [IOK
42
IPSMOYTOJBHUKOB, €IIMHHIIBI U3MEPCHUS https://m.edsoo.ru/f2a16fe0
IUIOIIAH
[Tnomans 1 nepuMeTp MPSIMOYTOIbHUKA
Y MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 bubmmorexa [IOK
43
IPSMOYTOJBHUKOB, €IIMHUIIBI U3MEPCHUS https://m.edsoo.ru/f2a17184
IUIOIAH
[Tnomanp ¥ nepuMeTp NpsIMOYroJbHUKA
Y MHOTOYTOJIbHUKOB, COCTABJICHHBIX W3 bu6mmoreka [IOK
44
HPSMOYTOJBHUKOB, €IMHHIIBI U3MEPECHUS https://m.edsoo.ru/f2a17328
IUTOIIAH
45-48 Ymuoxenue. [lepemecturensHoe
CBOMCTBO YMHOKEHHUS
49-51 Henenune
bubmuoreka [JOK
52 flenetinte ¢ ocTaTKOM https://m.edsoo.ru/f2al116c¢c
bu6mmorexa [IJOK
53 fleneriue ¢ ocTaTKOM https://m.edsoo.ru/f2all4fa
54 JlenuTeny u KpaTHBIC YHCIIA,

Pa3JI0XKCHUC YN CJIa HAa MHOXUTCIIN



https://m.edsoo.ru/f2a16194
https://m.edsoo.ru/f2a16fe0
https://m.edsoo.ru/f2a17184
https://m.edsoo.ru/f2a17328
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a114fa

I[CJ'II/ITGJ'II/I " KpaTHBIC YHClia,

bu6mmoreka [JOK

o> pa3NoKEeHUE YMCIa Ha MHOKUTEIH https://m.edsoo.ru/f2a116b2
56 Jlenutenu U KpaTHBIE YUCTIA,
pa3iioKEeHUE YKciia Ha MHOXKHUTEIN
57 IIpocThle ¥ cocTaBHBIE YHUCIIA bubmorexa LIOK
p https://m.edsoo.ru/f2a11a90
58 IIpocThle ¥ cocTaBHBIE YHUCIIA buGnuorexa LIOK
p https://m.edsoo.ru/f2allbb2
bubmuoreka [JOK
59 Tpusnaxu pemmocty Ha 2, 5, 10, 3, 9 https://m.edso0.ru/f2a11806
bubmuoreka [JOK
60 Hpusnaiw nemumocta na 2, 5, 10, 3, 9 https://m.edsoo.ru/f2a1196e
KonTponbnas pabota. Hatypanbhbie
61 yucna. [IeficTBus ¢ HaTypaJlbHBIMU
qucjJiamMunu
o | e s e
p ! ’ https://m.edsoo.ru/f2a0f894
JABHNXXCHHUC U HOKYHKI/I
o | e s e
p A ’ https://m.eds00.ru/f2a0f9fc
JIBHNXCHHUEC U HOKYHKI/I
o | e s bmrcra LOK
P ! ’ https://m.edsoo.ru/f2al21a2
JIBHMXXCHHUC U HOKYHKI/I
65

Penienne TeKCTOBBIX 3a7ad Ha BCE

bubnmoreka [JOK


https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a0f9fc
https://m.edsoo.ru/f2a121a2

apudmeTnyecKkue AelcTBUS, Ha
JBUKCHHUE U TTOKYITKU

Penrenne TekCcTOBBIX 3aJa4 Ha BCC

https://m.edsoo.ru/f2a12558

bu6mmoreka [JOK

% e A, 18 nttps://m.eds00.1u/f2212832
Pemienne TeKCTOBBIX 3aJ1a4 HA BCE
67 apudMeTHIECKUe NeCTBUS, HA BHGH_HOTeKa LOK
e — https://m.edsoo.ru/f2a12990
68 HpoOs. [IpaBunbHbIC 1 HETIPABUIIbHBIC bubmmoreka [JOK
Japoou https://m.edsoo.ru/f2a13764
69 HpoOs. [IpaBuibHbIE 1 HETIPABUIIbHBIC bubnmoreka [JOK
Japoou https://m.edsoo.ru/f2al3c8c
20 HpoOs. [IpaBuibHbIC ¥ HETIPABUIIbHBIC bubnnoreka [JOK
npoou https://m.edsoo.ru/f2a14146
71 JpoOs. IIpaBuiibHbIE U HENTPABUIIbHBIE bub6nuorexa [IOK
Jpoou https://m.edsoo.ru/f2a153f2
79 JpoOs. IIpaBuiibHbIE U HETTPABUIIbHBIE bub6nuorexa [IOK
Jpoou https://m.edsoo.ru/f2a15582
. bubmuoreka [JOK
73 OcHoBHoE CBOHCTBO ApodH https://m.edsoo.ru/f2al43e4
N bubnmuorexa [JOK
74 OcrosHoe cBOHCTBO ApodH https://m.edsoo.ru/f2al451a
75 OcHOBHOE CBOMCTBO ApoOH bubmorexa LHOK

https://m.edsoo.ru/f2a1463c



https://m.edsoo.ru/f2a12558
https://m.edsoo.ru/f2a12832
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a13c8c
https://m.edsoo.ru/f2a14146
https://m.edsoo.ru/f2a153f2
https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a143e4
https://m.edsoo.ru/f2a1451a
https://m.edsoo.ru/f2a1463c

bu6mmoreka [JOK

76 Ocrosioe coficTBo ApodH https://m.edsoo.ru/f2al475e
N bu6mmoreka [JOK
" OcrosHoe CBOHCTBO ApodH https://m.edsoo.ru/f2a14c90
. bubnmoreka [JOK
8 OcHoBHoe cBOHCTBO ApodH https://m.edsoo.ru/f2al4ded
79 OCHOBHOE CBOMCTBO JApOoOH
. bubmmoreka [JOK
80 Cpasienne apodeit https://m.edsoo.ru/f2a14f74
. bubmuoreka [JOK
81 Cpapiiette Apobeit https://m.edsoo.ru/f2a151f4
82 CpaBHenue npo0eit
83 CpaBHenue apo0eit
84 CroxeHue ¥ BRIUUTaHUE OOBIKHOBEHHBIX bubnuotexa [JOK
npoOei https://m.edsoo.ru/f2al7cc4
85 CroxeHue ¥ BhIUUTaHUE OOBIKHOBEHHBIX bubnuotexa [JOK
npodei https://m.edsoo.ru/f2al7e54
86 CnoxeHre ¥ BIYUTaHHE OOBIKHOBEHHBIX bubnunoreka [JOK
npobeit https://m.edsoo.ru/f2a1802a
87 CnoxeHre ¥ BhIYUTaHHE O0OBIKHOBEHHBIX bubnmoreka [JOK
npobeit https://m.edsoo.ru/f2al81ce
88 CnoxeHre U BBIYUTaHHE O0OBIKHOBEHHBIX bubnmnoreka [JOK

npobeit

https://m.edso0.ru/f2a1835e



https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a14de4
https://m.edsoo.ru/f2a14f74
https://m.edsoo.ru/f2a151f4
https://m.edsoo.ru/f2a17cc4
https://m.edsoo.ru/f2a17e54
https://m.edsoo.ru/f2a1802a
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e

CnosxeHue U BIYMTaHHE OOBLIKHOBEHHBIX

89 npobeit
90 CliokeHHUe ¥ BBIUMTAHUE OOBIKHOBEHHBIX
npobeit
01 CII0)KCHHUE ¥ BBIUMTAHUE OOBIKHOBECHHBIX
npobei
bubmuoreka [JOK
92 Cmewarias 1pods https://m.edsoo.ru/f2a1592e
bubmuoreka [JOK
93 Cmewanias 1pods https://m.edsoo.ru/f2al5ab5a
bubmuoreka [JOK
4
o Cumemannas Apode https://m.edso0.ru/f2a15b68
bu6mmoreka [JOK
% Cmewmarias 1pods https://m.edsoo.ru/f2al5e2e
96 YMHOXEHHUE U JeICHHEe 0OBIKHOBEHHBIX bubmuoreka [JOK
npo0eii; B3aMMHOOOpaTHBIE IPOOH https://m.edsoo.ru/f2a184e4
97 YMHOXEHUE U JelIeHHe 0OBIKHOBEHHBIX bubnuotexa [JOK
npo0ei; B3aMMHOOOpaTHBIE IpOOH https://m.edso0.ru/f2a18692
98 VYMHOKEHNE U fejieHre OOBIKHOBEHHBIX bu6mmorexa [IJOK
Ipobeii; B3auMHOOOpaTHBIE APOoOH https://m.edsoo.ru/f2a18a20
99 VYMHOKEHNE U [ejieHre OOBIKHOBEHHBIX bu6mmorexa [IJOK
Ipobeii; B3auMHOOOpaTHBIE APOoOH https://m.edsoo.ru/f2a18b56
100 YMHOXEHUE U JCIICHHE 0OBIKHOBEHHBIX bubmuoreka [JOK

npo0Oeit; B3auMHOOOpaTHBIE 1pOOH

https://m.edsoo.ru/f2a19088



https://m.edsoo.ru/f2a1592e
https://m.edsoo.ru/f2a15a5a
https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a15e2e
https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a18692
https://m.edsoo.ru/f2a18a20
https://m.edsoo.ru/f2a18b56
https://m.edsoo.ru/f2a19088

VYMHOXEHHE B JCJIICHUEC OOBIKHOBEHHBIX

bu6mmoreka [JOK

101
0 npo0eii; B3auMHOOOpaTHBIE IpOOH https://m.edsoo.ru/f2a19560
102 VYMHOXEHNE U IeJIeHUE 00BIKHOBEHHBIX bu6mmoreka [JOK
npo0eii; B3auMHOOOpaTHBIE IpOOH https://m.edsoo.ru/f2a196a0
103 YMHOXEHHUE U JCIICHHE 0OBIKHOBEHHBIX bubmuoreka [JOK
npo0eii; B3aMMHOOOpaTHBIE IpOOH https://m.edsoo.ru/f2a198da
104 Pemenne TeKCTOBBIX 3a1a4, COACPIKALUX bubmmorexa [IOK
npo6u. OCHOBHBIE 33J1a41 Ha ApoOHU https://m.edsoo.ru/f2a181ce
105 Pemenne TeKCTOBBIX 3a1a4, COACPIKALUX bubmmorexa [IOK
npo6u. OCHOBHBIE 33J1a41 Ha ApoOH https://m.edso0.ru/f2a1835e
106 Penienne TekCcTOBBIX 337124, COICPIKAIINX bubmmoreka [IOK
npoou. OCHOBHBIC 3a/1a4X Ha IpOoOU https://m.edsoo.ru/f2a18c5a
107 Penienne TekCTOBBIX 3a1a4, COACPIKAIINX bubmuoreka [IOK
npoou. OCHOBHBIC 3a/1a4X Ha JpoOH https://m.edso0.ru/f2a18e76
108 Penienne TeKCTOBBIX 3a/1a4, COACPIKAIINX bubmuoreka [IOK
npoou. OCHOBHBIC 3a/1a4X Ha IpOoOH https://m.edsoo.ru/f2al18f7a
109 Pemenne TeKCTOBBIX 3a/1a4, COJIEPIKALINX bubnnorexa [JOK
npoou. OCHOBHBIE 3aJ1a4u Ha poOU https://m.edsoo.ru/f2al18f7a
110 Pemenue TeKCTOBBIX 3a/1a4, COAEPKAIINX bu6mmorexa [IJOK
npoou. OCHOBHBIE 337]a41 HA APOOH https://m.edsoo.ru/f2al18f7a
111 KonTponbhas pabota no teme bubnnorexa [JOK
"OOBIKHOBEHHBIE TpOOH" https://m.edsoo.ru/f2ala51e
112 Jecstuunas 3anuck Apodeit Bubmorexa LIOK

https://m.edsoo.ru/f2alb55e



https://m.edsoo.ru/f2a19560
https://m.edsoo.ru/f2a196a0
https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a18c5a
https://m.edsoo.ru/f2a18e76
https://m.edsoo.ru/f2a18f7a
https://m.edsoo.ru/f2a18f7a
https://m.edsoo.ru/f2a18f7a
https://m.edsoo.ru/f2a1a51e
https://m.edsoo.ru/f2a1b55e

bu6mmoreka [JOK

113 Jlecamurmas sanuce Apooeit https://m.edsoo.ru/f2alb87e
114 Hecsitnynast 3anuck 1podeit E:tlgg?/(:r:.eelijzﬁ)(.)rllfmalbcfc
115 CpaBHeHHE NECATUIHBIX JpoOeit E§S§:7/(r)§éezig)(il§/f2alc49a
116 CpaBHEHHE IECITHYHBIX IpOOCi ﬁigﬁ?l?;iijii?ﬁ/ﬁalo&e
117 CpaBHEHHE IECITHYHBIX IpOOCi ﬁigﬁﬁ;?@iiﬁﬁfztﬂcboz
118 CpaBHEHHE IECATHYHBIX IpOOeii Eggi?;;?;ii?rﬁ/fgalcﬂe
119 CpaBHeHuE 1eCATUYHBIX JIpoOeit

120 JleificTBUS ¢ NECTUUHBIMU IPOOSIMU }s;Igi?/(;g.eeI;ziC.)rIj/fzalCMa
121 JleicTBUS ¢ NECATUUHBIME IPOOSMU Eggijl/ﬁ.eezzgﬁﬁ/fzﬂcmz
122 JleicTBHS ¢ NECATHUHBIME IPOOSMU Eggg?ﬁg:iiﬂﬁlfzﬂ 4174
123 JleiicTBUS ¢ NECITHUHBIME IPOOSIMU ﬁggi?lﬁéezzi(_)rﬁ/fzﬂd 516
124 JleficTBUSI C IECATUYHBIMU APOOSIMU Baomrorera [1OK

https://m.edsoo.ru/f2ald64c



https://m.edsoo.ru/f2a1b87e
https://m.edsoo.ru/f2a1bcfc
https://m.edsoo.ru/f2a1c49a
https://m.edsoo.ru/f2a1c63e
https://m.edsoo.ru/f2a1cb02
https://m.edsoo.ru/f2a1cc2e
https://m.edsoo.ru/f2a1ce4a
https://m.edsoo.ru/f2a1cf62
https://m.edsoo.ru/f2a1d174
https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d64c

125

126

JelicTBUs C NECATUYHBIMU APOOSIMU

JelicTBUS C NECATUYHBIMU APOOSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/f2a1d750

bu6mmoreka [JOK
https://m.edsoo.ru/f2al1d85e

127

JleficTBHSI C IECATUYHBIMU APOOSIMU

bubmuoreka [JOK
https://m.edso0.ru/f2a1d962

128

JleficTBHS C IECATUYHBIMU APOOSIMU

bubmuoreka [JOK
https://m.edsoo.ru/f2alda7a

129

130

131

132

133

JleficTBHSI C IECATUYHBIMU APOOSIMU

JeiicTBUS C NECATUYHBIMU APOOSIMU

JelicTBUSI C NECATUYHBIMU APOOSIMU

JeicTBUSI C ECATUYHBIMU APOOSIMU

JleicTBUS ¢ NECATHUHBIME IPOOSMU

bubmuoreka [JOK
https://m.edsoo.ru/f2a1db88

bubmuoreka [JOK
https://m.edsoo.ru/f2ale0la

bubmuoreka [JOK
https://m.edsoo.ru/f2ale150

bubmuoreka [JOK
https://m.edsoo.ru/f2ale268

bu6mmorexa [IOK
https://m.edsoo.ru/f2ale3da

134

JleicTBHS ¢ NECITHUHBIME IPOOSIMU

bu6mmorexa [IJOK
https://m.edsoo.ru/f2ale4f2

135

JIeiicTBUS ¢ NECITHUHBIME IPOOSIMU

bu6mmorexa [IJOK
https://m.edsoo.ru/f2ale4f2

136

JleficTBUSI C IECATUYHBIMU APOOSIMU

bu6nmnoreka [JOK
https://m.edsoo.ru/f2ale5f6



https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1da7a
https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1e01a
https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e3da
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e5f6

bu6mmoreka [JOK

137 JelicTBUs C NECATUYHBIMU APOOSIMU https://m.edsoo.ru/f2ale704
138 JIeicTBUS ¢ NECATHYHBIME IPOOSIMU
. bubnmoreka [JOK
139 OKpYICHHE ACCATHHHBIX Apodeii https://m.edsoo.ru/f2a1e826
. bubnmoreka [JOK
140 OKpYICHHE ACCATHHHBIX Apodeii https://m.edsoo.ru/f2aleb50
. bubmmoreka [JOK
141 OKpyrIICHHE ACCATHHBIX Apodeii https://m.edsoo.ru/f2alec68
142 OxkpyrieHue JecSITUYHBIX ApoOeit
143 Penienne TekcTOBBIX 3a1a4, COACPIKAIINX bubnnoreka [JOK
npoou. OCHOBHBIC 3a/1a4X Ha poou https://m.edsoo.ru/f2aled8a
144 Pemienne TeKCTOBBIX 3a/1a4, COACPIKALTUX bubnuorexa [JOK
npoou. OCHOBHBIC 3a/1a4X Ha IpoOH https://m.edsoo.ru/f2alefl0
145 Pemienne TeKCTOBBIX 33714, COACPIKALTUX bubnuotexa [JOK
npoou. OCHOBHBIE 3aJ1a4u Ha poOU https://m.edsoo.ru/f2a1f028
146 Pemienne TeKCTOBBIX 33714, COACPIKALTUX bubnuotexa [JOK
npoou. OCHOBHBIE 3aJ1a4u Ha JpoOU https://m.edsoo.ru/f2a1f136
Pemenue TeKCTOBBIX 3aJ1a4, COJIEPIKANTIX
147
npoou. OcHOBHBIE 3a/1a4u Ha Jpodu
148 KonTpomnpHas pabota mo Teme bubnmoreka [JOK
"JlecaTramblie ApoOH" https://m.edsoo.ru/f2a1f23a
149 MHuororpanauku. 3o0paxxeHue

MHOT'OT'PpaHHUKOB. Mogenu

bu6nmnoreka [JOK


https://m.edsoo.ru/f2a1e704
https://m.edsoo.ru/f2a1e826
https://m.edsoo.ru/f2a1eb50
https://m.edsoo.ru/f2a1ec68
https://m.edsoo.ru/f2a1ed8a
https://m.edsoo.ru/f2a1ef10
https://m.edsoo.ru/f2a1f028
https://m.edsoo.ru/f2a1f136
https://m.edsoo.ru/f2a1f23a

IIPOCTPAHCTBEHHBIX TEII

MHuororpanauku. 3o0paxenue

https://m.edsoo.ru/f2ala69a

bubmuoreka [JOK
150 Miororpatiiko. Mozesit https://m.edsoo.ru/f2alad?a
POCTPAHCTBEHHBIX TEI
151 [IpsimoyrosibpHbIN napauienenunesn, Kyo. bubmmorexa [IOK
Pa3BépTku KyOa U mapaiecnumeaa https://m.edsoo.ru/f2ala802
159 [IpsimoyroibpHbIN napauienenunesn, Kyo. bubmmorexa [IOK
Pa3BépTku KyOa U mapajienenumnena https://m.edsoo.ru/f2ala924
153 [IpakTuyeckas pabora o Teme bubmmorexa [IOK
"Pa3BépTKa Kyba" https://m.edsoo.ru/f2alaef6
154 O06BEéM KyOa, IpPAMOYTOIbHOTO bubnuoreka [IOK
napaJuiesenuneaa https://m.edsoo.ru/f2al1b09a
155 O0béM KybOa, MPSIMOYTOIBHOTO bubnunoreka [JOK
napaJiesenune/a https://m.edsoo.ru/f2a1b248
156 O06BEéM KyOa, IpPIMOYTOIBHOTO
napaienenuneaa
157 O06béM Kyba, MPAMOYTOJIBHOTO
napasenenuneaa
158 Wrorosast kKoHTpoJbHASA paboTa
bu6mmorexa [IJOK
159 OKpYIKHOCTE 1 KpyT https://m.edsoo.ru/f2a0d684
160 OKpYXHOCTB U KPYT
161

[TpakTnueckas paboTa 1o Teme

bu6mmoreka [IOK



https://m.edsoo.ru/f2a1a69a
https://m.edsoo.ru/f2a1ad2a
https://m.edsoo.ru/f2a1a802
https://m.edsoo.ru/f2a1a924
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https://m.edsoo.ru/f2a0d684

"ITocTpoenue y3opa u3 oKpy>kHocTei"

IToBTOpEHNE OCHOBHBIX OHATHI U

https://m.edsoo.ru/f2a0d7e2

bubmuoreka [JOK

162
6 MeTOH?B Kypea S kracca, oboduenne https://m.edsoo.ru/f2alf76c¢
3HAaHUHU
BiGmorea 0K
Hv yp : ’ B https://m.edsoo.ru/f2a1f924
3HAHUHU
BiGorea 0K
Hu yp : ’ B https://m.edsoo.ru/f2alfaaa
3HAHUHU
165 oro Ky S rtos, oboSuEe BuGanorexa I1OK
Hu yp ’ B https://m.edsoo.ru/f2alfc08
3HAHUHU
166 ero Ky S s, boSuEHe BuGanorexa I1OK
Hv yp ’ B https://m.edsoo.ru/f2alfeec
3HAHUHU
167 Mros Kyon & xraesa. oombuene BuGrnorexa L1OK
Hv yp ’ B https://m.edsoo.ru/f2a200a4
3HAHUHU
168 Mrosn Kyon & xraesa. oombuene Buamorexa [IOK
Hv yp ’ B https://m.edsoo.ru/f2a201f8
3HAaHUHU
HOBTOpeHI/IC OCHOBHBIX ITIOHATHUH U BI/I 6JII/IOTeKa ]_[ O K
169 METO/I0B Kypca 5 kiacca, 00o01ieHue

3HAHUH

https://m.edso0.ru/f2a20388



https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a1f76c
https://m.edsoo.ru/f2a1f924
https://m.edsoo.ru/f2a1faaa
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[ToBTOpEHNE OCHOBHBIX IOHATHI U
170 METOJIOB Kypca 5 kiracca, 00001IeHne 1 bubmmorexa [IOK
OB IOP » ORI https://m.eds00.ru/f2a2069e
3HaHUU
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 4
6 KIIACC
Ne n/m Tema ypoka KosmnuecTBo yacos DJIEKTPOHHBIE
nu(ppoBbIe
Bcero | Kourpoubnbie | IIpakTHueckue
oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 Apudmernueckue IeHCTBUS C 1 bubnuorexa [JOK
MHOI'O3Ha4YHBIMU HaTypaJIbHBIMU https://m.edso0.ru/f2a208ec
yuciaamu(CaokeHne U BBIYUTAHUE)
2 Apudmernueckue IeiCTBUS C 1
MHOTO3HAYHBIMU HATYpaJIbHBIMU
yuciaaMu(CaokeHue U BbIYUTAHUE)
3 Apudmernueckue IeHCTBUS C 1 bubnnorexa [JOK
MHOT'O3HAYHBIMHU HaTypaJIbHBIMU https://m.edsoo.ru/f2a20aea
qrcaaMu( Y MHOXKEHHE U JEJICHUE)



https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a208ec
https://m.edsoo.ru/f2a20aea

Apudmernueckue 1eicTBUS C
MHOT'O3HAYHBIMH HaTypaJbHBIMU
yuciamu(Y MHOXKEHUE U JCJICHHE)

5 UucnoBble BbIpaXXEHUS, TOPSIIOK bubmmoreka [IOK
JIEMCTBUM, HCIIOIL30BaHIE CKOOOK https://m.edsoo.ru/f2a20c48

6 UucnoBble BEIpaXKEHUS, TOPSAIOK bubmuoreka [JOK
JICUCTBUM, HCIIOIL30BAHUE CKOOOK https://m.edsoo.ru/f2a20d6a

7 UucoBbIe BEIPAXKEHUS, TIOPSIIOK
JeficTBUI, UCIIOJIL30BaHNE CKOOOK

8 OxpyrieHne HaTypaJIbHbIX YUCEIl bubnuorexa [JOK

https://m.edsoo0.ru/f2a21274

9 OxkpyrieHne HaTypalbHbBIX YUCEI

10 JlenuTenu U KpaTHBIE YUCIIa; HAUOOIBIIIHA bubnnoreka [JOK
OOIIIMH JEeIUTEIb U HaNMEHbIIIEe 00I1Iee https://m.edsoo.ru/f2a22a3e
kpaTtHoe (IloBTOpeHue )

11 Jlenurenu v KpaTHBIE YKCIIa; HAMOOIBIITUI bubmuoreka [JOK
OOIIIMH JEeIUTEIb U HaNMEHbIIIEe 00IIIee https://m.edsoo.ru/f2a22b9c
kpatHoe( [Ipusnaku nenumMocT )

12 Jlenurenu v KpaTHbIE YKcia; HAMOOJIbIIUI bubnuorexa [JOK
0OIIHi1 IeAUTENs U HAUMEHBIIIEE 001IIee https://m.edsoo.ru/f2a2340c
kpatHoe( [IpocThie 1 cocTaBHBIE UKCTA,
pa3JoKeHUe YUCIa Ha IPOCThIS
MHOKHUTEIH )

13 Jlenurenu v KpaTHbIE YKCia; HAMOOJIBIIUI

0o0IIMI IeNUTENb U HAaNMEHBIIIEE 001Iee



https://m.edsoo.ru/f2a20c48
https://m.edsoo.ru/f2a20d6a
https://m.edsoo.ru/f2a21274
https://m.edsoo.ru/f2a22a3e
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a2340c

kpatHoe (HO/I)

14 JlenuTenu U KpaTHBIE YKUCIIa; HAUOOJIBIITHIA
00111 IeInTENh U HaUMEHBIIIEE 0011Iee
kpatHoe(HOK)
15 JlenuTenu U KpaTHBIE YKUCIIa; HAUOOJIBIITHIA
0011 IeInTeENh U HaUMEHBIIIEE 00I1ee
kpatHoe(O6001eHne)
16 Jenumoctb CyMMBI U IPOU3BEAECHUS bubnuotexa [JOK
https://m.edsoo.ru/f2a22d2c
17 Henenue ¢ octaTkoM bubnunoreka [JOK
https://m.edso0.ru/f2a24104
18 Pemenue TekcroBbix 3amau(Ha HOJ u bubmuoreka [JOK
HOK) https://m.edsoo.ru/f2a21e90
19 Perienne TeKCTOBBIX 3a7a4 bu6mmoreka [IOK
https://m.edsoo.ru/f2a2226e
20 Perienue TeKCTOBEBIX 3a/1a4 bu6mmoreka [JOK
https://m.edso00.ru/f2a22412
21 Penrenne TeKCTOBEIX 3a7a4 bu6mmoreka [JOK
https://m.eds00.ru/f2a22412
22 Pemenne tekctoBbix 3agau( [logroroska bubnmoreka [JOK
K/p) https://m.edso0.ru/f2a226e2
23 KonTponbhas pabota no teme bubnnoreka [JOK
"HaTypanbnble yncna” https://m.edso0.ru/f2a242a8
24 OObIKHOBEHHAs Ap0oOb, OCHOBHOE bubnuorexa [JOK

https://m.edsoo.ru/f2a261fc



https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a2226e
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CBOKMCTBO ApOOH, COKpalieHue Apooeit

25 OOBIKHOBEHHAs JIp0Ob, OCHOBHOE bu6mmoreka [JOK
CBOWCTBO Jpo0u, COKpalIieHue Apooeit https://m.eds00.ru/f2a26670
26 OOBIKHOBEHHAs JIp0oOb, OCHOBHOE bu6mmoreka [JOK
CBOWCTBO Jpo0u, COKpalieHue Apooeit https://m.edso0.ru/f2a26936
27 OObIKHOBEHHAS IPOOb, OCHOBHOE bubmmoreka [IOK
CBOICTBO ApodH, cCokpaleHue 1podeit https://m.edsoo.ru/f2a26ab2
28 CpaBHEHHUE U yIIOPAJOYMBAHHUE APOOECH bubnuoreka [IOK
https://m.edsoo.ru/f2a2721e
29 CpaBHEHHUE U yIIOPAJOYMBAHHUE APOOECH bubnuoreka [IOK
https://m.edsoo.ru/f2a2749e
30 CpaBHeHue U yHopsiouuBaHUE Ipooeit bubnuotexa [JOK
https://m.edsoo.ru/f2a275ac
31 Jecstuunblie qpodbu U MeTpuyecKas bubnuorexa [JOK
cUCTEMa Mep https://m.edso0.ru/f2a2638c
32 Jecatuunble qpoOu U MeTpUYecKast bu6nuorexa [IOK
cUcTeEMa Mep https://m.edsoo.ru/f2a2638c
33 Apudmerndeckue 1eicTBUS € bub6nuorexa [IOK
OOBIKHOBEHHBIMU U JECITUYHBIMU https://m.edsoo.ru/f2a276¢c4
npoosmu(CroxeHne ,BbIUNTaHUE U
CpaBHEHUE)
34 Apudmernueckue IeHCTBUS C bubnnorexa [JOK

OOBIKHOBEHHBIMU U I€CATUIHBIMU
npo0siMu (YMHOXKEHUE U JIeTICHNE)

https://m.edsoo.ru/f2a277dc



https://m.edsoo.ru/f2a26670
https://m.edsoo.ru/f2a26936
https://m.edsoo.ru/f2a26ab2
https://m.edsoo.ru/f2a2721e
https://m.edsoo.ru/f2a2749e
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35 Apudmernueckue 1eicTBUS C bubmmorexa [IOK
OOBIKHOBEHHBLIMHU U JECATUIHBIMUA https://m.edsoo.ru/f2a27d40
npo0ssMu(Y MHOKEHHE U JICTICHHUE)

36 Apudmernueckue 1eicTBUS C bubmmoreka [IOK
OOBIKHOBEHHBIMU U JECATUIHBIMUA https://m.edsoo.ru/f2a27ec6
npoosimu(Haxoxaenue npodu oT uncia)

37 Apudmerndeckue I1eUCTBUS C bubnunoreka [JOK
OOBIKHOBEHHBIMH U JE€CATUIHBIMA https://m.edsoo.ru/f2a27c00
TPOOSMU(HAXOKICHHIE YUCIIA TIO
3HAYCHHIO APOOH)

38 OTHOIICHHE bubmuoreka [JOK

https://m.edsoo.ru/f2a282c2

39 OTtHOmIeHne

40 Macura6, nponopuusi(npsimasi 1 oopatHas bubnuorexa [JOK
HPOIOPIIMOHATBHOCTB ) https://m.edsoo.ru/f2a28a7e

41 Macuira6, nponopuusi(npsimasi 1 oopaTHas
IPONOPLHUOHATIBHOCTD )

42 Macuira6, nponopuusi(ripsiMas 1 oopaTHas bu6nuorexa [IOK
MPOTIOPIIMOHATBHOCTD ) https://m.edsoo.ru/f2a28c22

43 Macmta6, nponopuus(npsimMasi 1 oopaTHast
MPOMOPLUOHAIBHOCTD )

44 [TonsTne npouexra bubnnoreka [JOK

https://m.edso0.ru/f2a28d76

45 [TonsTne npouexra bubnnorexa [JOK

https://m.edsoo.ru/f2a28efc



https://m.edsoo.ru/f2a27d40
https://m.edsoo.ru/f2a27ec6
https://m.edsoo.ru/f2a27c00
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46

I[eﬂeHI/Ie B JaHHOM OTHOIICHHH

bubmuoreka [JOK
https://m.edsoo.ru/f2a28448

47 JleneHne B JaHHOM OTHOIICHUH
48 Boluncnenue npoueHTa oT BEIUYUHBI U bubmmoreka [IOK

BEJIMYMHBI 110 €€ IPOLEHTY https://m.edsoo.ru/f2a29064
49 Brrunciienure npoieHTa OT BeIMYHUHbI U bu6mmoreka [JOK

BEJIMYUHBI 110 €€ IPOLEHTY https://m.edso0.ru/f2a291e0
50 Brruucnenue nporeHTa OT BEJIMYUHBI U

BEJIMYMHBI 110 €€ IPOLIEHTY
51 Brruucnenue npoueHTa oT BEIUYUHBI U

BEJIMYMHBI 110 €€ IPOLICHTY
52 Penienune TekcTOBBIX 3a/a4, COAEPIKAIINX bubnuoreka [IOK

npo6u u nponeHTsl (I[Iponopuun) https://m.edsoo.ru/f2a26512
53 Pemienne TeKCTOBBIX 3a/1a4, COJIEPIKALINX bubnnorexka [JOK

npo6u u npouents! (Iponopuun) https://m.edsoo.ru/f2a2818c
54 Pemienne TeKCTOBBIX 3a/1a4, COAEPKALIUX bu6mmoreka [JOK

JpoOu M MPOLEHTHI https://m.edsoo.ru/f2a29546
55 Penienne TeKCTOBBIX 3a7a4, COAEPIKAIINX bub6nuorexa [IOK

JIpoOY 1 TIPOLICHTHI https://m.edsoo.ru/f2a29a46
56 KonTtponsHas padora o teme "/Ipodu" bubnnoreka [JOK

https://m.edso0.ru/f2a29d34

57 YeThIpEXYroabHUK, TPUMEPHI bubnnorexa [JOK

YETBIPEXYTOJILHUKOB https://m.edsoo.ru/f2a2al9e
58 [TpstMmOyTONBHUK, KBaJpaT: CBOWCTBA bubnnorexa [JOK



https://m.edsoo.ru/f2a28448
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CTOPOH, yTJIOB, AMAaroHaaen

https://m.edsoo.ru/f2a2a2f2

59 [TpssMoyronbHUK, KBaJpaT: CBOMCTBA
CTOPOH, YIJIOB, IHarOHAJICH
60 N3mepenue yrios. Buabl TpeyroibHUKOB bubnnoreka [JOK
https://m.edsoo.ru/f2a2a75c
61 W3mepenue yrioB. Buabl TpeyroibHUKOB bubnunoreka [JOK
https://m.edsoo.ru/f2a2ab94
62 [Iepumerp MHOrOyronbHHUKA bubnuoreka [IOK
https://m.edsoo.ru/f2a29eb0
63 [lepumeTp MHOTOYTOJTBHHUKA
64 [Tnomans uryps
( Imomanp kpyra)
65 [Tnomane puryps
66 ®opMyibl IEpUMETPa U MJIOLAAH
OpSMOYTOJIbHUKA
67 dopMyIibl TEpUMeTpa U Mo U
PSMOYTOJIEHUKA
68 [Ipubnuxénnoe u3MepeHue mionaIu
buryp
69 [IpakTuyeckas pabora o Teme bubnuorexa [IOK
"OTHOLIEHUE JJINHBI OKPYKHOCTH K €€ https://m.edsoo.ru/f2a29bea
auamerpy"”
70 [IpakTuueckas padora no Teme "[lnomans bub6nuorexa [IOK



https://m.edsoo.ru/f2a2a2f2
https://m.edsoo.ru/f2a2a75c
https://m.edsoo.ru/f2a2ab94
https://m.edsoo.ru/f2a29eb0
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kpyra" https://m.edsoo.ru/f2a2ae8c
71 [IpumeneHnue OyKB 1Tl 3aITUCH bubnunoreka [JOK
MaTeMaTHYECKUX BBIPAKEHUN U https://m.edsoo.ru/f2a2b274
MIPEII0KEHU I
72 BykBeHHBIE BBIpOKEHUS U YUCIIOBBIC bubnuoreka [JOK
IIOJICTAHOBKHU https://m.edso0.ru/f2a2b972
73 bykBeHHbIE paBEHCTBA, HAX0XKJICHUE bubnuorexa [JOK
HEU3BECTHOTO KOMIIOHEHTA https://m.edsoo.ru/f2a2bada
74 bykBeHHbIE paBEHCTBA, HAX0XK/ICHUE bu6mmoreka [JOK
HEU3BECTHOI'0 KOMIIOHEHTA https://m.edsoo.ru/f2a2bbe8
75 bykBeHHbIE paBEHCTBA, HAXOXKICHUE bu6mmoreka [JOK
HEU3BECTHOT'O KOMITOHEHTA https://m.edsoo.ru/f2a2bbe8
76 Dopmyisl bubnuorexa [JOK
https://m.edsoo.ru/f2a2bd14
77 KonTponbnas pabora no teme
"Beipaxkenus ¢ 6ykBamu. durypsl Ha
MJI0CKOCTH"
78 [IpssmoyronbHbBIN napasuienenumnen, Kyo, bubnuorexa [JOK
Ipu3Ma, MIMpaMUaa, KOHYC, IWIMHAD, 11ap https://m.edso0.ru/f2a319c6
u chepa
79 [IpsimoyrombHBII Napauienenunen, Kyo, bubnuorexa [IOK
pu3Ma, IMpamMuia, KOHYC, HWINHP, Map https://m.edsoo.ru/f2a3lafc
u chepa
80 N300pakeHre mpoCTpaHCTBEHHBIX (QUTYD bub6nuorexa [IOK

https://m.edsoo.ru/f2a3206a
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https://m.edsoo.ru/f2a2b274
https://m.edsoo.ru/f2a2b972
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81

H3006paxeHue npocTpaHCTBEHHBIX (PUryp

82 [Tpumepsl pa3BEPTOK MHOTOTPAHHUKOB,
WIMHPA U KOHyCca
83 [IpakTrueckas padora mo teme "Co3nanue bubmuoreka [JOK
MoJIeNiell MPOCTPAaHCTBEHHBIX (uUryp" https://m.edsoo.ru/f2a3252e
84 [TonsTHE 00BEMA; SAMHUIIBI N3MEPCHHUS bubmuoreka [JOK
00BéMa https://m.edsoo.ru/f2a321c8
85 O06BEM NpsAMOYTOJILHOTO bubnuoreka [IOK
napaenenunena, Kyoa, Gopmybl https://m.edsoo.ru/f2a3234e
00BEma
86 O06BEM NpsAMOYTOJILHOTO
napasuienenumnena, kyoa, GopMmyIbl
00Béma
87 CronbuaTble U KPYroBble HAarpaMMbl bubnuorexa [JOK
https://m.edsoo.ru/f2a3178c
88 [TpakTuyeckas pabora 1o reme bub6nuorexa [IOK
"TlocTtpoenue auarpamm” https://m.edsoo.ru/f2a318ae
89 Pemienne TeKCTOBBIX 33714, COACPIKALTUX
JTAHHBIE, IPEICTAaBJICHHBIC B TA0IHIIAX U
Ha JuarpaMmax
90 Pemienune TeKCTOBBIX 3a71a4, COAEPIKAIINX
JTAHHBIE, IPEICTaBJICHHBIC B TA0IHIIaX U
Ha JuarpaMmax
91 [TonoxuTeTpHBIE U OTPHUIIATEIILHBIC YHCITA



https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3234e
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92

ITonoxxuTeapHBIC U OTpULATCIIBHBIC YKUCIIa

93 Lenbie uyncia bubnuoreka [JOK
https://m.edsoo.ru/f2a2bf6c
9 [enbie yncna bubmuoreka [JOK
https://m.edsoo.ru/f2a2c07a
95 [enbie yncna bubmuoreka [JOK
https://m.edsoo.ru/f2a2c17e
96 Mopnynb yncina, reoMeTpudecKas bubnuorexa [JOK
WHTEpIpETALMS MOYJIS https://m.edsoo.ru/f2a2c886
97 Monayns uncna, reoOMeTpruIeCcKast bu6mmoreka [JOK
WHTEpIpETALMS MOYJIA https://m.edsoo.ru/f2a2ca3e
98 UmcnaoBbie TPOMEKYTKH
99 YucnoBble IPOMEKYTKH
100 UmncnoBbie MTPOMEKYTKH
101 CpaBHeHUE MOJOKUTENBHBIX U bubnuorexa [JOK
OTPHULATEIIBHBIX YUCEN https://m.edsoo.ru/f2a2ce30
102 CpaBHeHUE NOJIOKUTEIBHBIX U bu6nuorexa [IOK
OTPHULATEIIBHBIX YUCEN https://m.edsoo.ru/f2a2cf48
103 CpaBHEHUE MOJI0KUTEIBHBIX U
OTPHUIIATEILHBIX YUCET
104 Apudmernueckre IeHCTBUS C bubnnoreka [JOK

MOJIOKHUTECIBHBIMHA 1 OTPUIATCIIBHBIMHA
qucijiaMu

https://m.edsoo.ru/f2a2d830
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105

ApudmeTndeckue IeHCTBUS C
MOJIOKUTETHHBIMU U OTPUIIATETHHBIMU

bubmuoreka [JOK
https://m.edsoo.ru/f2a2d984

qHUCIaMU

106 Apudmernueckue 1eicTBUS C bubmmoreka [IOK
MOJIOKUTENBHBIMU U OTPULATEIbHBIMU https://m.edsoo.ru/f2a2dab0
YyHCIIaMu

107 Apudmerndeckue I1eUCTBUS C bubnunoreka [JOK
MOJIOKUTENBHBIMU U OTPULATEIbHBIMU https://m.edsoo.ru/f2a2ddee
qrCcIaMu

108 Apudmerrdeckue A1eHUCTBUS C bubnnoreka [JOK
MOJIOKUTEIBHBIMU U OTPUIIATEIIbHBIMU https://m.edsoo.ru/f2a2defc
YHCIIaMH

109 Apudmerndeckue neicTBHS C bubnuorexa [JOK
MOJIOKUTEIBHBIMU U OTPHULIATEIIbHBIMU https://m.edsoo.ru/f2a2e384
YHCIIaMH

110 Apudmernueckue IeiCTBUS C bubnuorexa [JOK
MOJIOKUTENBHBIMU U OTPULATETbHBIMHU https://m.edsoo.ru/f2a2e5f0
qrcIaMu

111 Apudmerndeckue 1eHCTBUS € bu6nuorexa [IOK
MOJIOKUTENBHBIMU U OTPULATETbHBIMHU https://m.edsoo.ru/f2a2e762
qrcIaMu

112 Apudmernueckue 1eHcTBUS C bubnuorexa [IOK
MOJIOKUTENBHBIMU U OTPULATEIbHBIMU https://m.edsoo.ru/f2a2eb90
YHCIIaMH

113 Apudmernueckue 1eicTBUS C bub6nuorexa [IOK

MOJIOKUTCIIBHBIMHA U OTPULATCIIbHBIMHA

https://m.edsoo.ru/f2a2ecf8
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qucjaaMu

114

Apudmernaeckue A1eUCTBUS C
MOJIOKUTEIBHBIMU M OTPULIATEIHLHBIMU
YyHCIIaMU

bu6mmoreka [JOK
https://m.edsoo.ru/f2a2eel0

115

Apudmernaeckue I1eUCTBUS C
MOJIOKUTEIBHBIMU M OTPULIATETHHBIMU
YUCIIaMHU

bu6mmoreka [JOK
https://m.edsoo.ru/f2a2f248

116

Apudmernueckue IeHCTBUS C
HOJIOKHUTEIbHBIMU U OTPULIATEIbHBIMU
yHuCcllaMu

117

Apudmernueckue I1eUCTBUS C
MOJIOKUTEIBHBIMH M OTPUIIATEIIbHBIMU
qrCcIaMu

118

ApudmeTrndeckue IeCTBHS C
MOJIOKUTETHHBIMH M OTPHUIIATEIIbHBIMU
qrcIaMu

119

Apudmerndeckue 1eicTBUS €
HOJIOKHUTEIBHBIMH U OTPULIATETbHBIMHU
YyHClIaMu

120

Apudmerndeckue 1eicTBUS €
MOJIOKHUTEIBHBIMHA U OTPULIATEITLHBIMHU
YyHCIIaMu

121

Apudmernueckre IeHCTBUS C
MOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU
YyHClIaMu



https://m.edsoo.ru/f2a2ee10
https://m.edsoo.ru/f2a2f248

122 Apudmernueckue 1eicTBUS C
MOJIOKUTETHHBIMU U OTPUIIATETHHBIMU
YHCIIaMU
123 Pemenne TeKCTOBBIX 3a11a4 bubmuoreka [JOK
https://m.edsoo.ru/f2a3035a
124 Pemenne TekCTOBBIX 3a1a4 bubmuoreka [JOK
https://m.edsoo.ru/f2a304c2
125 Pemenne TekcTOBBIX 3a1a4 bu6mmoreka [IOK
https://m.edsoo.ru/f2a305e4
126 Pemenne TekcTOBBIX 3a/1a4 bubmuoreka [JOK
https://m.edso0.ru/f2a30706
127 KoHTposbHas pabota 1mo Temam
"ByKBEHHBIE BbIpaKEHUS.
[TonoxxutenbHBIC U OTPULIATETHHBIC
yucia'
128 Pemenne ypaBHenuit
129 Pemenue ypaBHeHuit
130 Pemenne ypaBHeHMi
131 Pemienue 3a1au ¢ noMoIIbIO YpPaBHEHHIM
132 Pemenue 3a1a4 ¢ moMomsr0 ypaBHEHUH
133 Pemienne 3aga4u ¢ noMOIIbIO YPaBHEHH I
134 [IpakTuyeckas padbora o Teme «Pemienue

3a/1a4 C MOMOILBIO YPABHEHUI»
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https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a305e4
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135

[leprienquKyngpHbIE TIPSIMbIE

bubmuoreka [JOK
https://m.edsoo.ru/f2a24442

136 [lepnenaukynspHble TpsIMbIE bubnmoreka [JOK
https://m.edso0.ru/f2a24596
137 Paccrosinue Mexay 1ByMs TOYKaMHU, OT bu6mmoreka [JOK
TOYKH J0 MPSIMOH, IJIMHA MapIIpyTa Ha https://m.edso0.ru/f2a24776
KBaJPaTHOM CETKE
138 Paccrostnue Mexay AByMs TOUKaMH, OT bubnuorexa [JOK
TOYKH J0 MPSIMOH, IJIMHA MapIIpyTa Ha https://m.edsoo.ru/f2a24eb0
KBaJPaTHOM CETKE
139 OceBas cummerpus. LlenTpanbHas bubnuorexa [JOK
CUMMETpHS https://m.edso0.ru/f2a2509a
140 OceBas cummertpus. LleHTpanbHas bubnunoreka [JOK
CUMMETpUs https://m.edso0.ru/f2a25428
141 [TocTpoeHne cuMMeTpUYHBIX (UTYp bubnnorexka [JOK
https://m.edsoo.ru/f2a252ca
142 [TocTpoenre cuMMETPUYHBIX PUTYD bu6mmoreka [JOK
https://m.edsoo.ru/f2a257fc
143 [TpakTuyeckas pabdora no reme "OceBast bub6nuorexa [IOK
cUMMeTpUs»  (Ypok npodeccHoHaNbHOM https://m.edso0.ru/f2a2598c
HaIpaBJIECHHOCTH M0 TIpodeccun
ApPXUTEKTOp- AU3aiHEp)
144 CummeTpus B IPOCTPAHCTBE bubnuorexa [IOK
https://m.edsoo.ru/f2a25ae0
145 [TapannenpHble npsMbIe bub6nuorexa [IOK
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https://m.edsoo.ru/f2a248d4

146 HroroBast koHTpoOIbHAs paboTa
147 [TapamiensHble npsMbIe bubnnoreka [JOK
https://m.edsoo.ru/f2a24a32

148 [IpsimoyrosipHas cucreMa KOOpAUHAT Ha bubmumorexa [IOK
IUIOCKOCTH https://m.edsoo.ru/f2a30ca6

149 KoopauHatel TOUKH Ha IJIOCKOCTH, bu6mmoreka [JOK
abciucca 1 opauHaTa https://m.edsoo.ru/f2a311d8

150 [loBTOpEHNE OCHOBHBIX MOHATUH U bubnuorexa [JOK
METO/I0B KypCOB 5 1 6 KJIaccoB, https://m.edsoo.ru/f2a32a9c
00001IeHNE U CUCTEMAaTH3aINs 3HAHUHA

151 [loBTOpEHNE OCHOBHBIX MOHATUH U bubnuorexa [JOK
METO/I0B KypCOB 5 1 6 KJIaccoB, https://m.edsoo.ru/f2a32bd2
000011eHNe U cUcTeMaTH3alts 3HaHUH

152 IToBTOpEHNE OCHOBHBIX NTOHATHH U bub6nuorexa [IOK
METO/I0B KypcOB 5 1 6 KJI1accoB, https://m.edsoo.ru/f2a3312c
000011eHNe U cUcTeMaTH3alts 3HaHUH

153 IToBTOpEHNE OCHOBHBIX NTOHATHH U bub6nuorexa [IOK
METO/I0B KypCOB 5 U 6 KJIacCoB, https://m.edso0.ru/f2a33352
000011IeHrEe U CUCTEMATH3AIHs 3HAHUHA

154 [ToBTOpEHNE OCHOBHBIX MOHATHI U bubnnorexa [JOK
METOJI0B KypCcOB 5 U 6 KJ1accoB, https://m.eds00.ru/f2a33596
000011IeHEe U CUCTEMATH3AIHS 3HAHUHA

155 [ToBTOpEHNE OCHOBHBIX MOHATHI U bubnnorexa [JOK

METO/I0B KypCOB 5 M 6 KJIacCOB,

https://m.edsoo.ru/f2a33780
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O606H_ICHI/IG M cUCTeMaTH3aIisl 3HaHUH

156 [ToBTOpEHNE OCHOBHBIX MIOHATHH U bubnunoreka [JOK
METOJIOB KYPCOB 5 U 6 KJIaCCOB, https://m.edsoo.ru/f2a338b6
0000111eHIE U cHCTEeMaTH3aIUs 3HAHUI

157 [ToBTOpEHNE OCHOBHBIX MIOHATHH U bubnuoreka [JOK
METOJ/IOB KypCOB 5 1 6 KJIacCOB, https://m.edsoo.ru/f2a339ce
0000111eHNE U CUCTeMAaTH3alKs 3HAHUH

158 [loBTOpEHNE OCHOBHBIX MOHATUH U bubnuorexa [JOK
METO/IOB KypCOB 5 U 6 KJIacCOB, https://m.edsoo.ru/f2a33ad2
00001IeHNE U CUCTEMAaTH3alNs 3HAHUHA

159 [loBTOpEHNE OCHOBHBIX MOHATUH U bubnuorexa [JOK
METO/0B KypCcOB 5 U 6 KJIaccoB, https://m.edsoo.ru/f2a33bd6
0000111eHIE U cUCTEMAaTH3aIUs 3HAHUI

160 IToBTOpEHNE OCHOBHBIX IIOHATHH U bu6nuorexa [IOK
METO/I0B KypcOB 5 1 6 KJ1accoB, https://m.edsoo.ru/f2a33f46
00o00111eHne U cucTeMaTH3alys 3HaHUH

161 IToBTOpEHNE OCHOBHBIX ITOHATHH U bub6nuorexa [IOK
METOJIOB KypCcOB 5 U 6 KJ1accoB, https://m.edso0.ru/f2a340b8
0000111eHIE U chCcTeMaTH3aIUs 3HAaHUI

162 IToBTOpEHNE OCHOBHBIX IIOHATHH U bub6nuorexa [IOK
METO/IOB KypcOB 5 U 6 KJIacCcoB, https://m.edsoo.ru/f2a3420c
000011IeHrEe U CUCTEMATH3AIHS 3HAHUHA

163 [ToBTOpEHNE OCHOBHBIX MOHATHI U bubnnoreka [JOK

METO/I0B KypCOB 5 M 6 KIIacCOB,
000011IeHEe U CUCTEMATH3AaIHs 3HAHUHA

https://m.edsoo.ru/f2a3432e
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164 [ToBTOpEHNE OCHOBHBIX ITOHATUH U 1 bubmmorexa [IOK
METOZ0B KypCOB 5 1 6 KIIaccoB, https://m.edsoo.ru/f2a34478
000011IeHNE U CUCTeMAaTH3alKs 3HAHUH

165 [ToBTOpEHNE OCHOBHBIX ITOHATUH U 1 bubmmoreka [IOK
METO/0B KypCcOB 5 1 6 KIIaccoB, https://m.edsoo.ru/f2a328f8
0000IIeHNE U CUCTeMAaTH3aIHs 3HAHUH

166 [ToBTOpEHNE OCHOBHBIX MIOHATHH H 1 bubmuoreka [JOK
METO/I0B KypCcOB 5 1 6 KJIaccoB, https://m.edsoo.ru/f2a3482e
000011IeHNE U CUCTeMaTH3aIHs 3HAHUH

167 [ToBTOpEHKE OCHOBHBIX MIOHATHHA U 1 bubnnoreka [JOK
METO/I0B KypcOB 5 U 6 KJIacCoB, https://m.edsoo.ru/f2a34950
00001IeHNE U CUCTEMAaTH3alNs 3HAHUH

168 [loBTOpEHNE OCHOBHBIX MOHATUH U 1 bubnuorexa [JOK
METO/I0B KypcOB 5 U 6 KJIacCOB, https://m.edsoo.ru/f2a34d2e
0000111eHIE U cHCcTEeMaTH3aIUsl 3HAaHUI

169 [ToBTOpEHNE OCHOBHBIX MOHATUH U 1 bubnuorexa [JOK
METOJIOB KypCcOB 5 U 6 KJ1accoB, https://m.edsoo.ru/f2a34d2e
000011eHNe U cUcTeMaTH3alts 3HaHUH

170 IToBTOpEHNE OCHOBHBIX NTOHATHH U 1 bu6nuorexa [IOK
METOJIOB KypCcOB 5 U 6 KJ1accoB, https://m.edsoo.ru/f2a34d2e
0000111eHNE U CUCTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA»

7 knace (He menee 102 u)

HasBanue

pa3zaesa (Tembl)
Kypca (4uciao

OcHoBHOe coepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

4acoB)
Yucaa u [lonsiTHE PalIMOHATILHOTO YHUCIIA. CucremMaTH3upoBaTh " o0oramarnb 3HAHUS 00
BbIYMCJIEHHS. Apudmernueckue IEHCTBUS C PAIMOHAIBHBIMUA YHUCIAMU. | OOBIKHOBEHHBIX U JECATUYHBIX APOOSX.
PanuonanbHble CpaBHeHMe, ynops/104MBaHNE PAlMOHAIBHBIX YHCET. CpaBHHMBATBh H YHOPSA0YMBATH APOOHU, IPeoOpa30BbIBas MPU
yucaa CreneHs ¢ HATypaJIbHBIM ITOKAa3aTEeJIEM. HEOOXOUMOCTH  JCCSATHYHBIC JpoOM B  OOBIKHOBEHHBIC,
(25 4) Pemenrie OCHOBHBIX 3a7lad Ha APoOU, MPOLEHTHI U3 pealbHOU | OOBIKHOBEHHBIE B ACCATUYHBIC, B YACTHOCTH B OECKOHEUYHYIO

MPAKTUKH.
[Ipyu3Haku  ACIMMOCTH,  Pa3JIOKECHUS
HaTypaJbHbIX YHCEIL.
Peansnbie 3aBUCUMOCTH. [Ipsimas
MPONOPIIMOHATBHOCTH.

MHOXUTCIN

JIECATUYHYIO APOOb.

IIpumensaiTb  pa3HooOOpa3Hble  CHOCOOBI W NPUEMBI
BbIYHCJICHUS 3HAYeHHil JPOOHBIX BbIPasKeHMM, COACPKAIINUX
OOBIKHOBEHHbIE U  JECATUYHBbIE JpOOM: 3aMEHATh IIpH
HEOOXOAUMOCTH  JECATUYHYIO  JIpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOAUTH BhIpakeHUE K (opme,
HaubOosnee ynoOHOM Ui  BBIYMCIEHUH, MPeoOpa3OBHIBATH
JpOOHBIE BBIPAXKEHHUS HAa YMHOXEHHE U JeJIeHHE JECATHYHBIX
npobeil K IeHCTBUAM C LEeNbIMU YnciaaMu (IIpU HEOOXOIUMOCTH
C HaNpaBJISAIOUIEH TOMOIIBIO).

I[IpuBoauTh 4yHMCIOBBIe U OyKBeHHble NPHMEPbl CTCICHH C
HaTypaJbHBIM I[OKa3aTeleM, OOBSCHSS 3HAUEHUS OCHOBAHMS
CTENEHHM M IMOKa3aTeisl CTENeHH, HaXOAWUTh 3HAUYEHUs CTEreHel

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

ITonuMate cMbICa 3aMHCH OOJBIIHMX YHCET € INOMOIILIO
AeCATUYHBIX Apo0deii U creneHel ynciaa 10, npuMEHATL UX B
peabHbIX CHTyalusiX.

IIpuMeHATH IPU3HAKYU ACITMMOCTH, Pa3I0KEHHS HA MHOXKHUTEIIH
HaTypaJIbHbIX YHCEIL.

Pemiate mpocreiimime 3agayd  Ha  4YacTH, IIPOLIEHTHI,




NPOTIOPIIMHU, HA HaXOXIeHHE APoOHU (POIIEHTA) OT BEITUYUHBI U
BEeIMYMHBI 10 e€ apobu (mporeHTy), Apodu (TpoIeHTa),
KOTOPBI COCTaBIsieT OJHA BeIUYMHA OT Apyroil. [IpuBoaANTD,
pa3douMpaTh, OIIEeHUBATDH PA3JIMYHBIC PELICHUS, 3aITUCH PEIICHUI
TEKCTOBBIX 33j1ad.

Pacnio3HaBaTh M OOBSICHATH, ONMPAsACh Ha OIPEICIICHNUS,
OpsMO  TIPOTIOPIIMOHATIBHBIE W OOpaTHO TPONOPLIHUOHAIBHEIC
3aBUCUMOCTH MEX]y BEJIMYMHAMU; MPUBOIUTH NPHMeEPbI dTHX
3aBUCUMOCTEH W3 pealbHOI0 MHpa, W3 JPYrUX Y4eOHBIX

MPEIMETOB.
Pemate mpocreiiine nMpakTHKO-OPMEHTHPOBAHHbIE 3a1a4H
Ha  JApo0du, TMPOUEHTbI, MNPAMYW H  O0paTHYIO

NMPpONMOPIMUOHAJIBHOCTH, IIPONIOPINHA.

Auredpanyeckue
BBIPAKEHUS
(27 v)

bykBennble  BelpaxkeHus.  Ilepemennbie.  JlomycTumele
3HA4YEHUS NepeMeHHBIX. PDOpMyIIBI.

[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH, PACKpbITUE CKOOOK
U NIPUBE/IEHUE MT0I00HBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYPaJIbHBIM ITOKa3aTeNeM.
MHorouseHs!. Crnoxenue, BBIUNTAHUE, YMHOXEHHE
MHOTOWIEHOB.  DOpMyJsbl  COKPAIIEHHOIO  YMHOKEHHS.
Pa3noskeHrne MHOTO4JI€HOB HA MHOYKHUTEIIH.

OBnagerp Ha  0a3oBoM  ypoBHe  aireOpandeckoil
TEPMUHOJIOTHEH M CHMBOJIMKOH, MPHMeHSITh €€ B Ipolecce
OCBOEHUS yueOHOro MaTepuaia.

Haxonuth 3HaueHus OyKBEHHBIX BBIPDAKEHMH IPHU 3aJaHHBIX
3HAUYECHUSIX OYKB; BBITTOJHATH BEIYUCICHUS 110 (hOpMyIaMm.
BoInoHATH TPeoOpa3oBaHus LEIOr0 BhIPAKEHHsSI B MHOTOWJICH
MIPUBEJICHUEM MTOJAO0HBIX CIaraeMbIX, paCKphITHEM CKOOOK.
BbINOIHATH  yMHOXXEHHE OJHOYJIEHa Ha MHOTOWIEH H
MHOIOWJIEHa Ha MHOTOYICH, NMPUMEHATH (POpMysbl KBajpaTa
CYMMBI M KBaJpaTa pa3HOCTH C OINOpPOH Ha CIPaBOYHYIO
MH(pOpMaILHIO.

OcyuiecTBIATh PA3JI0KEHUE MHOTOYJICHOB HAa MHOXHUTEIH
HYTéM BBIHECEHHS 32 CKOOKHU 06III€FO MHOXHUTCIIA, IPUMCHCHUA
dopMynIbl  pa3sHOCTH KBaapaToB, (OpMyNT  COKpPAIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HHPOPMAIIHUIO.
Ipumensitb 1peoOpa3oBaHUE MHOTOWIECHOB JJISI PELICHHS
Pa3IMYHBIX 3aga4 M3 MaTEMaTUuKHW, CMCKHBIX IMPEAMCTOB, U3
peasbHON MPaKTUKH.

3HaKOMHUTLCSH C HCTOpHeﬁ Pa3BUTHA MAaTCMATUKH.

YpaBHeHust

VYpaBHeHue, IIpaBuJIa npeodpa3oBaHus ypaBHEHHS,

Pemarh, JuHENWHOE ypaBHEHHME C OJHOM IEPEMEHHOMU,




U HepaBeHCTBA
(20 v)

PaBHOCUJILHOCTb YPaBHEHUH.

JIuneliHOE ypaBHEHME C OJHOU IIEPEMEHHON

MIEPEMEHHOM, pelIeHre JIMHEHHBIX YpaBHeHUH. Pemenue 3amaq
C IOMOILBIO YPaBHEHUH.

*JIuneitHoe ypaBHEHUE C ABYMS [IEPEMEHHBIMU U €T0 rpauk™.
Cucrema 1ByX JUHEHHBIX YPaBHEHUN C IBYMS IIEPEMEHHBIMHU.
Pemenne cuctem ypaBHEHHMH CHOCOOOM TIOJCTAHOBKH U
CIIOCOOOM CIIOKEHMS.

NpuMeHsisd NpaBWJAa Iepexofa OT HMCXOJHOTO YPAaBHEHMS K
pPaBHOCHJIBHOMY eMy Oosiee mpocroro Bujpa. IIpoBepsiTh,
ABIISICTCA JIA KOHKPETHOE YHCIIO KOPHEM YPaBHEHMS.

[oadupars nmpumepnl Nap YUCEN, SBILIOLIMXCS PELICHUEM
JIMHENHOIO ypaBHEHUS C IBYMS IICPEMEHHBIMH.

CTpouTh B KOOPJWHATHOH IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHMUsI C JBYMs MEpEeMEHHbIMH (IIpY HEOOXOAUMOCTU C
UCIIOJIB30BAHUEM CMBICIIOBOI OMOPBI); TMONB3YACH TpaduroMm,
NPUBOJAUTH NPUMePbI PELICHNs YPaBHEHUS.

Haxoauth pemeHue CUCTEMBI ABYX JMHEHHBIX YPABHEHHH C
JBYMsI TIEPEMEHHBIMM C OIOpPOW Ha alNrOpUTM Y4YeOHBIX
IICUCTBUIA.

CocTaBJiAITH U peniaTh YpaBHEHUE WINM CUCTEMY YPaBHEHUH 110
YCIIOBUIO 33Jaud, HWHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3aJaud MOJY4YeHHbIH pe3yJbTaT € ONOpoil Ha
BOIIPOCHBI IUIaH.

Koopaunarsi
U rpaQuKH.
DOyHKIUH
(24 9)

Koopaunara Touku Ha mnpsAMOW. YHWCIOBBIE HPOMEXKYTKH.
PaccrossHre Mex 1y 1ByMsl TOUKaMH KOOPAMHATHOW MPSMOMN
IIpssMoyrosibHas cucTeMa KOOpAUHAT Ha IUIOCKOCTU. [IpuMepsl
rpaduxoB, 3amaHHbIX (opmynamu. UYreHue rpaduKoOB
peanbHBIX 3aBUCUMOCTEN.

[Tonstue ¢ynkuuu. I'papuk dynkuuu. CBoiicTBa (QyHKIUI.
Jluneiinas  Qynkuus. Iloctpoenue rpaduka aHHEHHON
dynkmu. I'paduk Gyrknuum y = kx + b,

HN3o00paxkats Ha KOOPJMHATHOU MpAMOi TOYKH,
COOTBETCTBYIOIIIME 3aJaHHBIM KOOpAWHATAM, JIy9H, OTpPE3KH,
MHTEPBAJIbI; 3alIUCHIBATH UX Ha alreOpanyeckoM s3bIKE.
OTMeyaTh B KOOPAMHATHON NMJIOCKOCTH TOYKH I10 33JaHHBIM
KOOpJMHATaM; CTPOMTh I'paUKU HECIOKHBIX 3aBUCHUMOCTEH,
3aJJaHHBIX (OpMyllaMH, B TOM YHCJE C MOMOIIBIO IU(PPOBBIX
n1abopaToOpuid.

[IpumMensiTh, U3y4yaTh NPEeMMYIIECTBA, WHTEPNPETHPOBATH
rpaduyuecKuii crocod npeacTaBieHHs U aHAIM3a Pa3HOOOpa3HOM
JKU3HEHHOU nHpOopMaLnu.

OcBanBaTh Ha 0a30BOM YpOBHE MOHATHE (PYHKIMH, OBJIACBaATh
(GyHKIIMOHAIBbHOW TEPMHUHOJIOTHEH.

Pacno3uaBath nuHeiHy0 QyHkuuio Y = kx + b, onmucwiBaTh
e€ CBOICTBA B 3aBUCUMOCTH OT 3Ha4eHH koddduimentos K u b
(mpu HEOOXOAMMOCTH C OMIOPOM HA ANTOPUTM IPABUIIA).
Crpours rpadpuku JTuHeHONH QyHKIMH, QyHKIMU Y = KX + b
HUcnoan3oBare nugpoBeie pecypebl UL ITOCTPOEHHUS




rpaguKoB (QPyHKIMHI 1 U3y4EeHUs] UX CBOWUCTB.
IIpuBoauTE TpPUMEPH! JIMHEWHBIX 3aBUCUMOCTEW B peajbHBIX
Ipoueccax U sIBJICHUSIX.

IloBTOpPEHME
1 00001IeHuE
69)

[ToBTOpEHNHE OCHOBHBIX MOHATHI M METOJOB Kypca 7 Kiacca,

000011IeHrE 3HAHUA.

BbiOnparh, mNpPUMeHATHL CHOCOOBI  CPAaBHEHUS  YHUCEIL,
BBIYUCIICHUH, npeoOpa3oBaHU  BBIPAKEHUH,  PEIICHHS
YpaBHEHHI P HEOOXOIMMOCTH C HAPABIIAIONMIEH TOMOIIBIO.

OcyuiecTBJASATh CAMOKOHTPOJIb BBINOJIHAEMbBIX JEUCTBUM U

CaMOIIPOBEPKY pe3yibTaTa BBIYMCICHUH, MPeoOpa3OBaHU,
MOCTPOCHUM.
Pemath mpocreiilime 3agauM U3 PEANBHOM  JKU3HH,

NPUMEHATh MaTeMaTHYeCKHe 3HAHMUSA /IS PelleHus 3a/1ad U3
JIPYTUX MPEIMETOB.

Pemate mpocreiilmme TeKCTOBbIE 3a/Ja4M,
BBIOHPATH CMIOCOOBI PELICHUS 33/1a4U.

CPABHUBATD,

8 kuacc (102 )

HazBanmue
pa3nea (TemMbl)
Kypca (4uciao

OcHoBHOE CoACPKAHUEC

OcHoBHbBIE BHADBI 1eSITEJILHOCTH oﬁyqammuxcﬂ

4acoB)
Yucna u KBagpatnslii  kopeHb  u3  umcna.  *IloHatue 00| @opmyJHpoBaTh onpeaeseHne KBaJpaTHOIO KOPHS U3 YHCIA,
BBIYHCJICHHS. UppallMoOHaIbHOM  yHcie.  JlecATHuHble  MPUOIMXKEHMS | apU(PMETUUECKOTO KBAJPAaTHOTO KOPHS MPH HEOOXOIMMOCTH C
KBaaparusie UPPALMOHAIBHBIX YUCEI. BHU3yaJIbHOW OIIOPOM.
KOPHH JeiictButensHble uncia. CpaBHEHHE JeCTBUTENBHBIX yicen™. | [IpuMeHATh ONepanuio H3BJICUYEHUS KBAJPaTHOIO KOPHS U3

(15 )

ApudmeTnueckuii KBaJpaTHbIA KOPEHb.

YpaBHeHue Buga X© = a.
CaoiicTBa apumMeTHuyecKux KBaJpaTHbIX KOpHEH.
[IpeoOpa3oBaHue  YHCIOBBIX  BBIP@XKEHHUH, CoOJepKaLIUX

KBaJApaTHBIC KOPHH.

YHCIIa, HCMOJIb3Ysl IPU HEOOXOIMMOCTH KAJBKYJISITOP.

OueHnBaTh KBaJpaTHbIE KOPHHM LEJIBIMH  YHUCIAMUH H
JECSTUUHBIMU IPOOSMHU.
CpaBHMBaTL W  YNOPAJ0YHUBATH  PAlMOHAILHBIE U

HppauOHAJIBHBIC YHCJIa, 3allMCAHHBIC C IMOMOIIBIO KBAaAPATHBIX
KOpHefI npu HGO6X0,[[I/IMOCTI/I C HaHpaBJ’IHIOH_ICﬁ IIOMOIIBIO.




HccnenoBath ypaBHEHHE x2 = d, HaxoIUThb TOYHBIE U
npuOmkEéHHBIC KOpHU ipu & > 0.

HccaenoBarb cBoOiicTBA KBAaJpaTHBIX KOpPHEH, IIPOBOISA
YHUCJIOBBIE HKCIIEPUMEHTBl C HCIIOJIb30BAHUEM KaJbKYJISATOpA
(KoMIIBIOTEPA).

IIpumeHnsaiTh cBolicTBA apu(MeTHYECKHX KOPHeHd JIs
npeo0pa3oBaHus BbIPAKEHUI.

BeinoiHATh mpocTeiilue NpeoOpa3’oBaHUs BbIPAXKECHU,
Co/IepXalnuX KBaJapaTHble KOPHU. BbIpakaTb MepeMeHHbIE W3
reOMEeTPUUYECKUX U Pu3ndeckux GopMyl Mpu HEOOXOAUMOCTH C
OIIOPOI Ha MPABHUJIO.

BohIuucasaTh 3HAYEHUSA BBIPAKECHUN, COACPKALIUX KBAJIpaTHBIC
KOPHH, UCTIOJIb3Ys MTPU HEOOXOAMMOCTH KAJIBKYIIATOP.
HUcnoab3oBaTh B XO0JA€ pelIEHUs 3a7ad dSJEMEHTapHbIE
MIPEACTABJICHUS, CBS3aHHBIE C MPUOMKEHHBIMUA 3HAYCHUSMU
BEJIMYMH.

3HAKOMUTHCS C UCTOPUEN pa3BUTHS MATEMATHKH.

Yucaam
BBIYHCJICHHUS.
Crenenn

¢ IeJbIM
NnmoKa3arejieM
(74)

Crenens ¢ nenslM nokasarenaeMm. CTaHgapTHas 3allUCh YUCIIA.
Pa3mepbl 00bEKTOB OKpy:karomiero Mupa (0T 3JI€MEHTapHbIX
YaCTHI] 10 KOCMMUYECKUX O0BEKTOB), UIUTEIBHOCTD MPOLIECCOB
B OKPY’KaoIlleM MUpE.

CBolicTBa CTETIEHHU C LEJIBIM I10KA3aTENIEM.

®opMmy/IMpOBaTh ONpeeeHHe CTEIIEHH C LEIBIM IOKa3aTeaeM
(pu HEOOXOIUMOCTH TI0 BU3YaJILHON OTIOpE).

IpeacraBasary 3amuch OOJBIIMX M MajbIX 4YHCEN B
craHgapTHOM Buje. CpaBHMBATh 4YHCIa M BEJIMYUHBI,
3allCaHHBIE ¢ UCIIOJIB30BaHuEM crerneHu 10.

HUcnoab3oBath 3amuMch 4YHCEI B CTAHAAPTHOM BHAE JIA
BBIPQKEHUSI pa3MepoB OOBEKTOB, JUIMTEIBHOCTH MPOIIECCOB B
OKpPY’KaOIIEM MHUDE.

®opmy/IMpOBaTh, 3aIMCHIBATL B CHMBOJIHYECKOH (popme U
WLIIOCTPUPOBATh NPUMeEPAMH CBOMCTBA CTENEHU C LENBIM
nokaszareiaeM (MpU  HEOOXOAMMOCTH C  HCIOJIb30BaHUEM
BU3yaJIbHOW OTIOPHI).

I[IpumensiTh  cBOWiCTBA  CTEMEHHW Ui  IpeoOpa3oBaHUS
BBIPDAKEHMM, COJIEpXKAIIMX CTENEHU C LEJBIM IOKa3aTeleM C
UCMOJIb30BAaHUEM  CIIPaBOYHOM HMHpOpManuu. BbINOJHATH
AeWCTBUSl C YHCIAaMH, 3allMCAHHBIMA B CTAaHJAPTHOM BHJE




(YMHO}KGHI/IC, JCJICHHUEC, BO3BCACHUC B CTCHGHB).

Anreopanuyeckue |KBanpartubiil TpéxuneH. PasnoxeHune xkBaapaTtHoro tpéxwicHa|Pacmo3HaBaTh — KBagpaTHBIA — TPEXWIEH,  yCTAHABIMBATH

BbIPAKECHHS. Ha MHOXHUTEIIN. BO3MO>KHOCTB €T'0 Pa3JI0KEHUS HA MHOXKHUTEIH.

KBagparubii PackaaapiBaTh Ha MHOMKHMTEJIM KBAJPaTHBIM TPEXWIEH C

TPEXYJIeH HEOTPULIATENbHBIM JUCKPUMUHAHTOM IPH HEOOXOIUMOCTH C

Sy ONOpPOH Ha aJIFOPUTM IIpaBUIIA.

Anaredpanyeckue |AisreOpandeckas aApoOb. JlomycTuMble 3HaU€HUS NIEPEMEHHBIX, | 3anucbIBaTh ainredpandeckue BoipaxeHus. Haxoaurb o6iacth

BbIPasKeHM . BXOJIAUIMX B  anreOpanyeckue BbelpakeHHs. (OCHOBHOE |ONpEAEICHUS PalliOHAIBLHOTO BBIPAYKEHUS.

Adaredpanyeckasi | CBOWCTBO anredpanueckoi Apodu. CokpaieHue apooeii. BbINOJHATL YNCIOBBIE MOACTAHOBKA M BBIYMCJIATH 3HAUYCHUE

ApooOb CrnoxeHue, BbIUHTAHUE, YMHOXEHHE U JIeTICHHE | IpOOH, B TOM YHKCIIE C TOMOIIBIO KAJIBKYIATOPA.

(154) anreOpanyeckux ApoOeil. IIpeoOpa3zoBaHue BblpakeHuil, | @opMyJIMPOBATH OCHOBHOE CBOMCTBO airedpandeckoil apoodu

cojiepxanux anredpandeckue apoou. U IPUMEHATH €T0 JJIs peoOpa3oBaHus 1poOeit.

BuInoHATL AeiicTBUS ¢ anreOpaMyeckKUMH JpoOsIMH  TIpH
HEOOXOIUMOCTH C Hampasistoumeil nomompo. [IpumeHsaTh
npeoOpa3oBaHus BBIpAXKEHUHN Ul pelleHus 3a1ady. BeIpakaTth
nepeMeHHble u3 (Qopmyn (PpU3MUECKUX, TEOMETPUYECKHUX,
OTNHUCBHIBAIONINX OBITOBBIE CHUTYallMH) MpPU HEOOXOJUMOCTH C
HaIIpaBJIAOMIEH TOMOILBIO.

YpaBHeHnust KBanpatHoe ypaBHenue. HemnosnHoe kBaznpaTHoe ypaBHEHME.|Pacno3dHaBaTh KBaJpaTHbIC ypaBHEHUS.

U HepaBeHCTBA. ®dopmyna KOpHEeH KBaJapaTHOro ypaBHeHUs. *Teopema Buera*. |3anucbiBaTh (opMysly KOpHEHl KBaJpaTHOIO YpaBHEHMS,

Ksanparnsbie Pemienne  ypaBHeHHMH,  CBOIAIIMXCS K  KB3JpaTHHIM. |pelllaTh KBaJpaTHbie YPABHEHHUsS] — IIOJIHBIE U HEIOJIHBIE (C

YPaBHEHUs [Tpocreiimue ApoOHO-pallMOHATbHbBIE YPAaBHEHMSL. HCIIOJIb30BaHUEM CIPABOYHON MH(POPMAIUN).

(1549) Pemenne TEKCTOBBIX 3ahad ¢ MOMOWIBIO  KBagpaTHbIX |[IpoBoauTh  mpocreiilme  Mcciae10BaHUsI  KBaJpaTHBIX

YpaBHEHUM. YpaBHEHUM.

Pemats ypaBHeHHs, CBOJAAIINECS K KBAaJIPATHBIM, C IIOMOIIbIO
npeoOpa3oBaHUi W 3aMEHOM TepeMeHHOW ¢ OMopod Ha
QITOPUTM IIpaBUIIA.

HaOuropars M aHAJAM3MPOBATh CBA3b MEXAY KOPHAMU H
K03 pULIMEHTaMU KBaJPaTHOTO YPaBHEHUS.
*TIpumMeHsTh TEOpEMY Buera
3aj1ay (C UCIOJIb30BaHUEM o0pasia)™.
Pemiath TekcTOBBIE 3ajauM anreOpayeckuM CrIocoOoM:

IS pelieHus




HEPEeXOAUTh OT CIIOBECHOM (OPMYJIHMPOBKM YCIOBHUS 3alaud K
anreOpanyeckord MOJENU IMyTEM COCTaBJICHUS YpaBHEHUS (IIpH
HEOOXOJMMOCTM €  HaNpaBiSIOIIEHd  IOMOINBIO);  pelaTh
COCTaBJIEHHOE YPAaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUS aareOpsbl.

YpaBHeHus JluneliHOe ypaBHEHHE C JABYMs INEpEeMEHHBIMH, €ro rpaduk,|Pacmo3HaBaTh IMHEHHbIE ypaBHEHHS C IBYMsI IEPEMEHHBIMHU.
U HEpaBeHCTBA. IIPUMEPBI PEIIECHUS YPAaBHEHUH B LIEIIBIX YHCIIAX. Crpouthb rpaQuKu JIMHEHHBIX YpaBHEHHH, B TOM YHCIE
Cucrembl Pemenne cucreM JOByX JHMHEHHBIX YpaBHEHUH C JBYMS |MCHOJIB3Ysi HHU(pPOBbIe pecypcbl (P HEOOXOIUMOCTH C
YPaBHeHH nepeMeHHbIMH. [IpuMepbl pelieHus CHCTeM HEIMHEHHBIX | ONOpOi Ha aJTOpPUTM YUEOHBIX TEHCTBUI).
(13 v) YpaBHEHUH € JBYMsI IEPEMEHHBIMH. Pazanyare napajuielbHbBIE U NEPECEKAIOIINUECS MPSIMBIE IO UX
*T'paduueckas  UHTepHpeTalus ypaBHEHUS C  JABYMs|ypaBHEHUSIM.
NIEPEMEHHBIMU U CUCTEM YPABHEHUH € ABYyMs NIepeMEHHbIMU ™. |PemiaTh cHCTEMbl JIByX JHUHEHHBIX YPaBHEHHH C JByMs
Pelenne TeKCTOBBIX 33J]a4 € MOMOILIbIO CUCTEM YpaBHEHUH. MIEPEMEHHBIMU T0JICTAHOBKOU U CI0KEHUEM.
Pemathb npocreiime CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUN
HE SBJISETCS TUHEHHBIM MPU HEOOXOIMMOCTH C HAIPAaBIISIONIEH
ITOMOILBIO.
*TIpuBoauth rpadguyuecKyl0 HHTEPHPETANMI0 PEIICHUs
YpaBHEHUSI C JABYMSI MEPEMEHHBIMH W CHCTEM YpPaBHEHHH C
JIBYMsI IEpEMEHHBIMU. *
PemaTth TeKkcTOBBIE 32/1a4H AITeOPaMYECKUM CIIOCOOOM.
YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOMCTBA. DopMyIMpPOBATH CBOMCTBA YHCIIOBBIX HEPABEHCTB,
U HEPaBEeHCTBA. HepaBeHcTBO ¢ 0HOM nepeMeHHOW. JIMHEHHbIE HEPABEHCTBA C | MIUTIOCTPUPOBATH UX HA KOOPAUHATHOM MPSMOM.
HepaBencrBa OIHOM mnepemMeHHOW W ux pemeHne. Cucremsl JTMHEWHBIX | [IpuMeHATH cBOCTBA HEPABEHCTB B XO/I€ PELLICHNS 3a/1a4.
(12 v) HEPABEHCTB C OJJHOM MEPEMEHHOMN U UX PEIICHUE. Pemath, JMHEHHBIE HEPAaBEHCTBA C OJHOM MEPEMEHHOM,
N300paxeHne pemieHus: TMHEHHOT0 HEPABEHCTBA U MX CHCTEM | H300pakaTh pellieHue HepaBEHCTBA HA YMCIOBOM MPSMOIA.
Ha 4YMCIIOBOM IIPSIMOM. Pemiath cucTeMbl IMHEHHBIX HEPABEHCTB, M300paXkaTh peleHue
CHCTEMBl ~ HEpPABEHCTB  HA  YUCIOBOM  NPSAMOW  IIpHU
HEO0OXOMMOCTH C BU3YAJIBHOU OMTOPOH.
DyHKUn. [Tonstue ¢ynkuuu. OOnacTe onpeneneHUs M MHOXeCTBO | Ucmosb3oBaTh  (QYHKIIMOHAJIBHYIO ~ TEPMHHOJIOTHIO W
OcHoBHBIE 3HaueHni pyHkiuu. CriocoObl 3a1aHus HyHKIIHA. CHUMBOJIUKY.
MOHATHS I'padux ¢ynkuuu. CpoiicTBa (yHKIMH, UX OTOOpa’keHHE Ha | Bprumcasith 3HaYeHHs1 GYHKUUH, 33aHHBIX (opMynaMu (Tpu
(S rpaduke. HEOOXOAMMOCTH HCTOJB30BaTh KaJIbKYJSATOP); COCTABJIATH




TA0IUIBI 3HAYEHHI (YHKITUH.

Ctpours no Toukam rpapuku QyHKIUIL.

OnucepiBaTh CBOICTBAa (YHKLIUU HAa OCHOBE €€ Ipauueckoro
NOpPEJCTaBICHUS TpPH  HEOOXOJUMOCTH C  HANpaBIIAIOLICH
IIOMOUIBIO.

Hcnoab3oBaTh  QYHKUMOHAIBHYI0  TEPMHHOJOTHI0O M
CHMBOJIMKY.

HccaenoBarh mpuMepbl TpadUKOB, OTPAXKAIOIIUX peajbHBIC
npoueccsl U sApieHus. IlpuBoauThs NpHMepbI IIPOLIECCOB H
ABJICHUH C 3a/IaHHBIMHM CBOMCTBaMH.

Hcnonb3oBaTh KOMIBIOTEPHBbIE MPOTPAMMBI [UIS IIOCTPOCHUS
rpaduKoB (PYHKIMI U U3ydeHUS UX CBOMCTB

DOyHKUHUH. Yrenne wu mnoctpoeHue rpapukoB ¢yHkuui. IIpumeps! | Haxoguts ¢ momombio rpadguka GyHKIMY 3HAYCHUE OJTHOU U3
Yucnosbie rpadukoB KIIHUH, OTPaXKAIOIUX pealIbHbIE MPOLIECCHI. aCcCMaTPUBAEMBbIX BEJIMYHH 110 3HAUEHUIO JPYTOH.
yr
pyHKkumnu DyHKIMH, ONMCHIBAIOLIME  MNPSAMYKD WU o0OpatHyto | B HeclloOKHBIX cilydasX BbIpaxKaTh (OpPMYJIOH 3aBHCHMOCTH
9y POTNOPIMOHATIBFHBIE 3aBUCUMOCTH, UX rpaduku. ['mnepbona. | Mex1y BeTHUYNHAMH.
I'paduk Gpynkmuny = X°. OnucbiBaTh XapakTep H3MEHEHHMs OIHOM BEJIMYUHBl B
k ()
Oyrkmuuy = X5,y = X,y = v/x, Y ==, *rpaduueckoe 3aBHCHMOCTH OT U3MEHEHHUS APyroi )
. . Pacno3snaBats Buabl u3ydaemblx ¢(yHkimid. Iloka3piBaTh
pEllIeHNE YPaBHEHUI U CUCTEM YPaBHEHUI. .
CXeMaTH4YeCKH TI0JIO)KEHWE Ha KOOPAMHATHOM IJIOCKOCTH
rpapuKoB byHKUIMH BUJA! y = X4, y = %X,
_ _k
y=Vxy =5
Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HUYECKHUE
npeacTaBJIeHusl 1) PEILICHUS U UCCIIEN0BaHUs yPAaBHEHUHN U
CHUCTEM YpaBHEHUH.
Mpumensite nudpoBbie pecypcbl Ui MOCTPOCHUS TpadUKOB
GyHKLIUH.
IToBTOpEHUE IToBTOpEHNE OCHOBHBIX MOHATHM M METONOB KypcoB 7 W 8 |I[IpuMeHSITH €mOcOObI CPAaBHEHUS YHCEJ, BBIYMCIICHHI,

H 00001IeHNEe
(6 9)

KJIaccoB, 0000IIeHE 3HAHUHN.

npeoOpa3oBaHuil BBIPAXEHUH, pEIIeHUs] ypaBHEHUI.
OcyuiecTBJASTh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUM H
CaMONPOBEPKY pe3yjibTaTa BBIYUCIEHHH, Mpeodpa3oBaHui,
ITOCTPOEHUM.




Pemars 3amaum  u3 peaJibHOM JKU3HHU, MPHUMEHATH
MAaTeMaTUYCCKUEC 3HaHUd [JId PpCHICHUA 3aJad H3 JpYrux
MPEIMETOB.

Pemiath TeKCTOBBIE 32/1a4H, CPABHUBATH, BLIOMPATH CIIOCOOBI
pellIeHus 3a/1auH.

9 kaace (102 u)

Ha3zpanue
pasnesa (TemMbl)
Kypca (4uciao

OcHoBHOE co/lep:KaHue

OcHoOBHBIE BU/BI 1eSIT€IbHOCTH 00y4aI0IMXCS

4acoB)
Yucia n PanmonaneHbie yncna, *UppalnroHalbHbIE YUCIa, KOHEUHbIe U | Pa3BuBaTh TMpeacTaBJeHMss O UHCIAX: OT MHOXECTBa
BBIYUC/JICHUA. 6GCKOH€‘IHBIG HOCCATUYHBIC IlpO6I/I. MHO)KGCTBO HaTypaJII)HI)IX YHUCCJI 10 MHOXKECTBaA IIGﬁCTBHTCJIBHBIX YUCCII.
JleilicTBUTEIbHBIE | JCHCTBUTEIBHBIX  YHCEN, JCUCTBUTENIbHBIE YHCIa Kak | O3HAKOMHTbCS c BO3MO’KHOCTBIO MIPEICTABICHHS
qyucja OCCKOHEUHBIE JEeCATUYHBIE MpoOu. B3auMHO OJHO3HAYHOE |JEHCTBUTEIHLHOTO YMCIA KaK OCCKOHEYHOU JECSITUYHOU JAPOOH,
9 9) COOTBETCTBUE MEXIY MHOXXECTBOM JIEHCTBHUTEIbHBIX UUCEN U |MPUMEHAATh JECATHUHbIE NPUOIMKEHUS pPalUOHAJIBHBIX U

MHO>KECTBOM TOYEK KOOPAMNHATHON MPSMOM.

CpaBHeHuE  JCWCTBUTENBHBIX  UHCEN, apuUPMETHUECKUe
NEUCTBUS C JEHUCTBUTENLHBIMA YUCIAMA. ™

[TpubmmxEénnoe 3HA4YCHUE BEJIUYMHBI, TOYHOCTh
NpUOIMKEHUS.

Okpyrnenune uucen. Ilpukuaka ©  OLEHKa pe3ynbTaToOB
BBIYHCIICHHIA.

HMppalOHAJIbHBIX YUCE.
*3anucpIBaTh, CpPaBHMBATDH U YHOPSAA0YMBATH
JIEWCTBUTEIIbHBIC YK CIIa™.

BbinoaHsATh, codeTas YCTHbIE W IIMCbMEHHBIE ITPUEMBI,
apudpmernyeckue JIeiicTBUS C PALMOHAIBHBIMU YHUCIIAMY;
HAXOJAUTH 3HAYEHHUsI CTEIECHEM C LEeNbIMU IOKAa3aTelsIMU U
KOPHEW; BLIYUCJIASTh 3HAYCHUS! YUCIOBBIX BBIPAKECHUH.
Honyyutrs mnpeacraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHCeJl B MPAKTUYECKON AEATETbHOCTH YEIIOBEKA.
AHAIM3UPOBATHL M [1eJaTh BBIBOAbLI (IOCJE€ COBMECTHOIO
aHAJIN3a) O TOYHOCTU MPUOIMKEHHs ACHCTBUTEIHHOTO YHKCIA
MIpY PENICHUH 3a]a4.

OKpyrifiTh JEHCTBUTEIBHBIC UYUCIIA, BHINOJIHATH NMPUKUAKY
pe3ynbpTaTa  BBIYMCICHUN, OIEHKY 3HAYE€HUH  YHCIIOBBIX
BBIPAKCHU.




3HAKOMHTECS C HCTOpHeﬁ PAa3BUTHA MATCMAaTUKH.

YpaBHeHnus JIuneiinoe ypaBHenue. Pemienue ypaBHeHuH, coadmuxcsa K|OcBauBaTh, 3allOMMHATHL W HNPHMEHATH TrpaduyecKue
U HEpaBeHCTBA. JIMHEWHBIM. MeTOoAbl IIPY PEIUICHUM YPAaBHEHUM, HEPABCHCTB U HUX CUCTEM
YpaBHeHnus KBangpatHoe ypaBHeHue. Pemienue ypaBHeHMH, cBOASIIUXCs |(IpU HEOOXOAMMOCTH C ONOPOM Ha QJITOPUTM  Y4eOHBIX
¢ OJHOM K KBaJIpaTHBIM. bUKBa/ipaTHbIEC ypaBHEHHUS. JecTBuit).
nepeMeHHOU *TIpumepsl pelieHHUsl ypaBHEHUN TpeTbell U 4eTBEpTON | Pacmo3HaBaTh Liesble U JPOOHBIE YpaBHEHUS.
(14 4) CTEIEHEeH pa3noKeHueM Ha MHOXKUTENN. ™ Pemiate JiMHeiiHbIe M KBaJPpaTHbIe YPAaBHEHUsl, YPaBHEHHS,
Pemenne npoOHO-paliMOHAIBHBIX YPaBHEHUIA. CBOJAILIMECS K HHMM, IpocTedlne JIpoOHO-palliOHaIbHbIE
Perenue TekcTOBBIX 3aa4 alre0pandeckuM METOOM. YPaBHEHHS.
IIpennaraTs BO3MOXKHbBIE CIIOCOOBI PEIICHUs TEKCTOBBIX 3ajady,
o0cy1aTh HMX M pemlaTb TEKCTOBbIE 3aJa4yd  pa3HbIMU
croco0amu.
3HAKOMHTBCS ¢ HCTOPHEN Pa3BUTHUS MATEMaTUKH
YpaBHeHus JluneliHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMHU U ero Tpaduk. | OcBaMBaTh M NPUMEHSITH NPHUEMBI PEHICHUS CHCTEMBI JIBYX
U HEpaBeHCTBA. CucremMa IByX JMHEMHBIX YpaBHEHHUI C ABYMs IEPEMEHHBIMU |JIMHEWHBIX YPAaBHEHUI C ABYMs IIEPEMEHHBIMHU U CUCTEMBI JIBYX
Cucrembl u e€ pemeHue. Pemienue cucrteM IByX YpaBHEHHH, OJHO W3 |ypaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHE HE SBIISIETCS JIMHEHHBIM
yYpaBHeHHH KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIIECHH. (1o BU3yalbHOI omope).
(14 v) ['paduueckass muTEepnperanust cuctemMbl ypaBHeHUM ¢ aByMms | Mcmob3oBaTh (DYHKIIMOHATBHO-TpaduuecKue MpecTaBIeHUS
[IEPEMEHHBIMHU. JUIsl pelieHHus1 M MCCIel0BAHUS YDABHEHUN U CUCTEM.
Pemenne TekCTOBBIX 3a/1a4 aNredpanyeckuM CrocoooM. AHATU3MPOBATHh TEKCTHI 33/1a4, peliaTh UX alredpandyeckuMm
CHOCOOOM: MEPeXOauTh OT CIOBECHOH (hOPMYIHPOBKU YCIOBHS
3aJa4M K aJireOpandyeckoi Mo/Ieu MyTEM COCTABICHHS CUCTEMBbI
YPAaBHEHUH; pemaTb COCTaBJIECHHYI0 CUCTEMY YpaBHEHUU;
HHTEPIPETHPOBATH PE3YJILTAT.
3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHA MaTEMaTUKU
YpaBHeHus YuciioBbIE HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anmUCBIBATH, IOHHMATh, HHTEPIHPETHPOBATH
1 HepaBeHCTBA. JIuHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX PEILICHUE. |HEPABEHCTBA; UCIIOIL30BaTh CUMBOIIUKY U TEPMUHOJIOTHIO.
HepaBencrBa CucTtemMbl TUHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOW W WX | BLIMOMHATHL TPeoOpa3oBaHUs HEPABEHCTB, MCIOJIb30BATh IS
(16 9) pelicHue. npeoOpa30BaHUs CBOWCTBA YHCIOBBIX HEPABEHCTB.

KBanpaTtHble HepaBEHCTBA U UX PELICHHE.
['paduueckas WHTepHpeTanusi HEPaBEHCTB U
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU.

CUCTEM

Pacno3naBaTh JIHMHEHHEBIE U KBaaApaTHbBIC HCPAaBCHCTBA.
Pematn JIMHEHHEBIC HCPAaBCHCTBA, CUCTEMBI JIMHEWHBIX
HCPAaBCHCTB, CUCTEMBI HEPABCHCTB, BKIIOYAIOIIHWX KBaJAPaTHOC




HEPABEHCTBO, U PEIIaTh UX; 00CYKIAATh [TOJTYUCHHbIC PEIICHHUS.
N300paxkaTh pelieHue HEPABEHCTBA U CUCTEMBl HEPABEHCTB Ha
YUCJIOBOM MPSIMOM, 3amUCBIBATH PEIIEHHUE C IOMOILIBIO
CHUMBOJIOB.

Pemarp KBajpaTHbIE HEPaBEHCTBA, HCMOJIB3Ys TIpadudecKkue
IIPEJICTaBICHMUSL.

OcBauBaTh W NPUMEHSITb HEPABEHCTBA IIPU PEIICHUU
pa3IMYHBIX 33]a4, B TOM YHMCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.

DOyHKIUH
(16 u)

KBanpatnunas Qynkuus, e€ rpaduk u cpoiictBa. [lapabomna,
KOOPJAMHATHI BEPIIMHBI TApa0O0IIbl, OCh CHMMETPHH MapadoJIbl.
CreneHHble (YHKIUU C HATYpaJbHBIMHU IMOKa3aTeIsIMH 2 | 3,
uX rpadyKu ¥ CBOMCTBA.

I'padukn Gyrxumit: y = kx, y = kx + b, ,y = ad y = ax’,

y = VEy =z

Pacno3HaBaTh BH/bI H3y4aeMbIX (YHKIHUil, HILIIOCTPHPOBATH
CXeMATHYECKH, O0BSICHATH PACIOJIOKCHUE HAa KOOPIMHATHOM
wiockocTu rpadukoB GyHKIwmiA Bumga: Y = KX, y = kx + b, ,y
= ax’, y = ac,
_ _k y
Y = /X, ¥ = — B 3aBUCHMOCTH OT 3Ha4€HUI KO>()PHUIMEHTOB;
X

OIUCHIBATh MX CBOICTBA.

Pacno3naBaTh KBaIpaTUUHYIO QYHKIHIO 110 hopmyIie.
IpuBoaUTL TPUMeEPHI KBAJPATUYHBIX 3aBHCUMOCTEH W3
peaNbHOM )XU3HU, QUIUKH, TCOMETPHUH.

BoisiBasiTh 1 000011aTh 0COOEHHOCTH TpaduKa KBaJIpaTHUYHOM
Gyukmunm  y = ax’ + bx + ¢ (upu  HEOOGXOAMMOCTH ¢
HaIPAaBIIIOIIEN TOMOIIBIO).

Crpourb HM  H300pakaThb  CXeMaTH4YeCKHM  TIpaduKu
KBAJPATHUHBIX (YHKIHIL, 38JaHHBIX QOpMyTaMu BHAay = ax?, y
—ax*+q y=ax+p?’ y=at+bx+c (upu
HEOOXOMMOCTH C BU3YaJIbHOH OTMIOPOiA).

AHAIIM3UPOBaTh M NPUMEHSITh CBOWCTBA  M3YYCHHBIX
(GYHKIMIA IS8 MX TOCTPOCHHS, B TOM YHCIE C TOMOIIBIO
U (POBBIX PECYpPCOB.

YucioBbie
MOCJe0BATEIbLHOC
™

(15 )

IToHsgaTHe YHCIOBOH ITOCIIEIOBATEILHOCTH.

3amaHue TOCIIEeAOBAaTEIbHOCTH PEKYPPEHTHOH Gopmynoit u
dbopmyI0ii N-TO YIeHa.

Apudmernueckass U reoMeTpuueckas mporpeccuu. @opmysl
N-To ujeHa apu(pMeTUYeCKOl U reoMeTpUIEeCcKOr Mporpeccui,

OcBauBaTh M MPUMEHATH UHJEKCHbIE 0003HAYEHUS, CTPOHUThH
peuyeBble BbICKA3bIBAHUSI C MCIOJIb30BAHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C MOHSATUEM MOCIIEI0BATEIbHOCTH.

Ananu3upoBaTh (GopMyly N-TO 4jeHa MOCIe10BaTeIbHOCTH
WIN  PEKYpPpeHTHY0  (GOpMyldy W  BBIYHCIATH  WICHBI




CYMMBI IIEPBBIX N YJICHOB.

*M300pakeHre 4WICHOB apu(PMETHIECKOH U TeOMETPUYCCKON
[IPOrPeccCUil TOYKaMU Ha KOOPJIUHATHON TJIOCKOCTH.
JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT.

CrnosxHble MPOLIEHTHL. *

HIOCJIEI0BATENBHOCTEH, 3aJ]aHHBIX ~ ATUMHU bopmynamu.
YcranaBauBarb 3aKOHOMEPHOCTh B [IOCTPOECHUU
[I0CJIEI0BATEIbHOCTH, €CIM BBIIUCAHBI NEPBBIE HECKOIBKO €&
YJICHOB.

Pacno3snaBath  apuMETHUYECKYIO M TI'€OMETPHUYECKYIO
IPOTPECCUU MPH Pa3HBIX CrI0co0ax 3aJaHMs.

Pemars 3amauM ¢ wHcnonap3oBaHuEeM (opMyn N-ro uieHa
apu(METHUECKOW U TEOMETPHYECKOW IPOTPECCHil, CYMMBI
HEPBBIX N WICHOB C ONOPOH Ha CIIPaBOYHYIO HH(POPMALHIO.
*N300pa:xkaTh WICHBl IIOCIENOBAaTEIbHOCTH TOYKaMU Ha
KOOPJIMHATHOM TIJIOCKOCTH™.

PaccmarpuBarth npuMepbl INpPOLECCOB W SIBJEHMH U3
peaibHOM  KHM3HM,  WUIIOCTPUPYIOIIME  HU3MEHEHHE B
apu(MeTHUECKON MPOrpeccur, B reOMETPUUECKO Mporpeccum;
*1300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH rpadpuueckn™.
Pemiath mnpocreiilnme 3aga4yM, CBSA3aHHBIE C YHUCIOBBIMHU
IIOCJIEZI0BATENbHOCTAMU, B TOM YHCJE 3aJaud M3 peallbHOMN
KU3HM  C  HCIOJBb30BaHHMEM  LU(QPOBBIX  TEXHOJIOTUH
(97IEKTPOHHBIX TAOJHIL, TPAPUIECKOTO KATbKYJISATOPA U T.I1.).
*PemiaTh 3a7a4u Ha CIIOXKHBIE IIPOLEHTHI, B TOM YHUCIIE 3aJ1a4d
U3 pealibHOM NMPaKTUKHU (C UCTIONb30BAaHUEM KaJIbKYJISTOpaA).™
3HAKOMHUTBCS C HCTOPHEH Pa3sBUTH MaTEMAaTUKU.

[HoBTOpEHME,
00001IeHME,
CHCTEeMATH3 AU
3HAHMH

(18 v)

Yucaa ¥ BbIYHCIEHHS (3a[lUCh, CPAaBHEHHUE, ACUCTBUS C
NeMCTBUTENIHBIMIA YHCIIAMH, YHUCIIOBAsl TpsiMasi,; TPOLEHTHI,
OTHOILIEHUSI, TPOTIOPLIUH; OKPYIJIEHUE, TPUOJINKEHNE, OLIEHKA;
pelIeHre TEKCTOBBIX 3a7a4 apu(PMETHIECKUM CIIOCOO0M).

Auiredpanyeckue BbIpaKeHUsI (mpeobpazoBanue
anreOpanyecKux BhIPAKEHHM, JOMYCTUMbIE 3HAUCHUS).
@yHkouu (MOCTPOEHHE, CBOWCTBA M3YyYEHHBIX (DYHKIIMIA;
rpaduyeckoe perieHre ypaBHEHHH U UX CUCTEM).

OnepupoBarh MNOHATHAMM: MHOXECTBO, ITOAMHOKECTBO,
Ollepallii HaJ MHOXKECTBAaMM; HCHOJb30BaTh TIpaduyeckoe
IIPEACTABICHUE MHOXKECTB I ONKUCAHMS PEAIBHBIX IIPOLECCOB
U SIBICHUW, MpU peHIeHUH 3aJad U3 JApPYrux y4eOHBIX
IIPEAMETOB.

AKTYaJM3MpOBaTh TEPMHHOJIOTHMI0O M OCHOBHbIC /eiiCTBUS,
CBSI3aHHbIE € YMCJIAMH: HATYPaJIbHOE 4YHUCIO, IPOCTOE U
COCTaBHOE YHCJA, JEIUMOCTh HATypaJbHBIX YHUCEJ, MPU3HAKH
JETUMOCTH, LI€J0€ YHUCI0, MOJYJIb YHUCIA, OOBIKHOBEHHAs U
JecsITUUHas ApoOU, CTAaHIAPTHBINA BUJ 4YUCia, apupMeTHYECKU
KBaJPaTHBIN KOPEHb.




BbINoHATL fAeiicTBUSI, CPAaBHUBATh W YNOPSAJ0YUBATH
4YuCJa, MPEIACTaBIATh YUCIA HAa KOOPAVMHATHOM IIPSIMOM,
OKpYIVIATh  YHCJIA; BBINOJHATH HPHKHUAKY W  OLEHKY
pe3yJibTara BEIYMCIECHUM.

PemiaTh TekcTOBBIE 321a4H ApUPMETUUECKUM CIIOCOOOM.
PemaTrs, mnpaxkTHyeckHe 3aJgauyM, COACp>KaLIME IPOLEHTSHI,
JOJM, 4YacTH, BBIPAXKAIOIIME 3aBUCUMOCTH: CKOPOCTh —
BpEMSI — DPAcCTOSHUE, IleHa — KOJIMYECTBO — CTOUMOCTb,
00BbEM paboTbl — BpeMsi — MPOU3BOJUTENBHOCTD TPY/Ia.
Pa30upartp peasbHbIC KU3HEHHBIE CUTyaluuu, GopMyaupoBaTh
UX Ha SA3bIKE MATEMATUKHU, HAXOAUTH PELICHUE, IPUMEHSSA
MaTEeMaTUYECKUN annapar, HHTEePIPeTHPOBATHL PE3yIbTaT
OnepupoBaTh NMOHATHUSIMH: CTENEHb C ILEJIbIM IOKa3aTeleM,
apudmMeTHuecKuit KBaJ[paTHBIN KOpEHbB, MHOI'OYJIEH,
anredpanyeckas 1po0b, TOXKAECTBO.

BbINoOJHATL OCHOBHBbIE JeiicTBHUS: BBINOJIHATH PAacu€Thl IO
dbopMynaM, TpeoOpa3oOBBIBATh IIEIbIC, IPOOHO-PAIMOHAIBHEIC
BBID@KEHUSI M BBIPAXEHHUS C KOPHSAMH, pPEaJM30BHIBAThH
pa3joKeHUe MHOrOuYJIeHa Ha MHOXUTEIU, B TOM YHCIE C
UCMOJIb30BaHUEM (OpPMYT pa3HOCTH KBaJpaTOB M KBajaparta
CYMMBI ¥ Pa3HOCTH (C OMOPOW Ha CIPaBOYHYIO MH(MOPMAIIHUIO);
HaXOJUTh JONYCTUMBIE 3HAUEHUsS IMEPEMEHHBIX M JIPOOHO-
pPalMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MopneaupoBaTh ¢ MOMOILBIO (OPMYN pealbHble MPOLECCH U
SBJICHUS.

OnepupoBarh moHsTUAMU: QYHKIMS, TpaduK QYHKIUN, HYIH
(GYHKIIMM, TPOMEXKYTKHM  3HAKOIOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHMs, yObIBaHMs, HaUOOJbIIEe U HAUMEHBIIIEE 3HAUCHHS
GyHKIIH.

AHaJIM3MpPOBaTh, CPaBHMBaTh, O00CYXAaTb  CBOWCTBa
(GyHKLIUH, CTPOUTH UX IPaUKH.

OnepupoBaTh MNOHATHSIMH: TpsMas PONOPLHOHAIBHOCTD,
oOpaTHasi ~ NPOMOPLHOHAIBHOCTh,  JIMHEWHas  (QyHKUUS,
KBaJpaTH4Has QyHKIus, napabosa, rurnepooa.




HUcnoan3oBath rpaguku Ul ONpPENEICHUS  CBOMCTB,
MPOLIECCOB M 3aBUCUMOCTEH, JJisi pelieHusl 3aJad U3 APYyrux
y4eOHBIX NPEIMETOB M pEallbHOM JKHU3HHU, MOAEJIMPOBATH C
MOMOIIBIO TPAdUKOB PEeaTbHBIC IPOIIECCHI U SBICHHUS.
Bripaxkath (popmMyiaMu 3aBUCUMOCTH MEX]ly BETUYUHAMM.

ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Kosnn4yectBo 4yacos DJIEeKTPOHHbIE
uudposeie
Ne i/ Tema ypoka
yp Beero Kourpoabubie IlpakTuieckue  ogpasoBarebHbIC
paﬁOTbl paﬁOTbI pecypcbl
1 Yucnoble BEIPAKEHUS 1
2 UYucnoBble BEIpaXKEHUS 1
3 YucnoBsle BEIpAXKECHUS 1
4 [Ipu3naku nenumoctu. Pasnoxenue Ha 1
MHOXHUTENH HATYPAJIbHBIX YHUCEIL.
5 IIpusnaku nenumoctu. Paznokenue Ha 1
MHOXHUTENHN HATYPaJIbHBIX YHCEIL.
6 Peanbnbie 3aBucumoctu. [lpsimas u 1
oOpaTHast TPOMOPIIMOHATBHOCTH.
7 Peanbnbie 3aBucumoctu. [lpsmas u 1

oOpaTHast IPOMOPIIMOHATBHOCTH




Pemenne ocHOBHBIX 3a/1a4 Ha 1podH,

8 M
MIPOLICHTHI U3 pPeaTbHOM MPAKTUKU
9 Pemenne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLICHTHI U3 pPeaTbHOM MPAKTHUKU
bubmuoreka [JOK
10 YT0 TaKoe CTENEHb C HATypalbHBIM https://m.edsoo.ru/7f4211de
HOKa3aTe/IeM Bubmoreka LIOK
https://m.edsoo.ru/7f421382
bubmuoreka [JOK
https://m.edsoo.ru/7f42154e
11 Tabmmia OCHOBHBIX CTEIEHEN
bubmuoreka [JOK
https://m.edsoo.ru/7f4218be
12 KonTponbhas pabora no teme:
"PanimoHanbpHbIE yncia'
13 YuciioBele U alreOpanyecKue BeIPaKEHUS Bubmiorexa IJOK
P p ) https://m.edsoo.ru/7f41feec
UucnoBsie U anreOpanuyecKkue BHIPaKEHUSI.
14 ®opMyibl. JlOIyCTUMBIE 3HAYEHUS
TepEMEHHBIX
15 Yr0 Takoe MAaTEMATHUYECKUM A3BIK
16 Y10 TaKoe MAaTEMATUUYECKUH I3BIK
17 Y10 Takoe MareMaTHYeCcKast MOJIENb
18 Yro Takoe MareMaTHYeCcKast MOJIENb



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41feec

[Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHUH,

19 ACKPBITHE CKOOOK U MPUBENCHIE buGmorexa [IOK
packp PHBE https://m.edsoo.ru/7f41fafa
MMOJOOHBIX ClIaraeMbIX
IIpeoOpazoBaHre OYKBEHHBIX BBIPAKCHUH,
20 aCKpBITHE CKOOOK U IIPUBENECHUE buGmuorexa [IOK
packp p https://m.edsoo.ru/7f41fd70
MMOJOOHBIX ClIaraeMbIX
21 JIlunelinoe ypaBHEHHE C OTHOU bubnmoreka [JOK
MePEMEHHOMN https://m.edso00.ru/7f420482
99 Jlunelinoe ypaBHEHHE C OHOM bubnnoreka [JOK
MepeMEHHON https://m.edso0.ru/7f420482
bubmuoreka [JOK
93 3amaun Ha COCTaBJIECHUE JIMHEHHBIX https://m.edsoo.ru/7f42064e
YPAaBHEHUH C OJTHOM NIEPEMEHHOMN Bu6moreka [JOK
https://m.edsoo.ru/7f420806
bu6mmorexa [IOK
24 3amaun Ha COCTaBJICHUE TMHEHHBIX https://m.eds00.ru/7f4209a0
YPaBHEHUH C OJTHOM NIEPEMEHHOMN Bu6smoreka [JOK
https://m.edsoo.ru/7f420e6e
bu6mmoreka [IOK
o5 KoopmunatHas npsimasi. Buisl 4MCcoBbIX https://m.edsoo.ru/7f41de76
HPOMCIKYTKOB Bbu6mmorexa [IOK
https://m.edsoo.ru/7f41dff2
26 KoopaunaTtHas miIockocTh Enbmiorexa LIOK
pA https://m.edsoo.ru/7f41el6e
27 KoopaunaTHas niaockocth

bu6mmoreka [JOK



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e

https://m.edsoo.ru/7f41e42a

JInHenHoe ypaBHEHHE C IByMS

bu6mmoreka [JOK

28 MEPEMEHHBIMH U €T0 TpaduK https://m.edsoo0.ru/7f427c32
29 JInHenHoe ypaBHEHHE C IByMS bubnunoreka [JOK
MePEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427e8a
30 JluneitHoe ypaBHEHHE C IBYMS bubmuoreka [JOK
MePEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427e8a
31 I'padux pynkumm y =[x|
32 I'padux pynkumm y =[x|
. N bubmmoreka [JOK
33 Jluneiinas pynicuis u ¢€ rpagi https://m.eds00.ru/7f427282
. N bubmmoreka [JOK
34 Jluneiinas gyniuns u ¢€ rpagur https://m.edso0o0.ru/7f427412
N " bubmuoreka [JOK
3 Jlumeiinas gynxins u ¢€ rpagur https://m.edsoo.ru/7f426d1e
36 B3anmMHuoe pacnonoxxenue rpagukoB
JUHENHBIX QYHKIMH
37 B3anmMHoe pacnonoxxenue rpadukoB
JMHEUHBIX QYHKIUH
38 KonTponbhas pabota no teme bubnuorexa [IOK
«Koopaunats! u rpadpuku. OyHKIIN» https://m.edsoo.ru/7f41f50a
39 OCHOBHBIE TOHSTHS O CUCTEME YpaBHEHUN

U e€ pPeLICHUH



https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a

OCHOBHBIE ITOHSITHSA O CUCTEME ypaBHeHI/Iﬁ

40 .
U e€ pelleHuu
41 MeTtoa moaCTaHOBKU
42 MeTox HOoICTaHOBKHU
43 MeTox HOoICTaHOBKHU
44 Metoa oaCTaHOBKU
45 MeTos anredbpandecKkoro CI0KEHHS
46 MeToJ anredpandecKkoro CIOXKCHHS
47 Mertoa anreOpandecKoro CI0KEeHHs
CucreMsl IBYX JUHEWHBIX YPAaBHEHUM C
48 JIIBYMSI 1€ CMyZCXHHLIMI/I Kak I\ZETGMaTI/I‘-IeCKI/Ie bubmiorexa [HOK
y p . https://m.edsoo.ru/7f42836¢
MOJEJI PeaNbHBIX CUTYALNI
CucreMsl IBYX JUHEWHBIX YPaBHEHUM C
49 JIBYMSI 1€ eMy:CXHHI)IMI/I Kak I\ZETGMaTI/I‘-ICCKI/Ie Bubmiorexa [HOK
M p . https://m.edsoo.ru/7f4284de
MOJEJIN PeaNbHBIX CUTYALNI
CucreMsl IBYX JUHEWHBIX YPaBHEHUH C
50 NIBYMS 1€ eMyeXHHLIMI/I Kak I\ZETCMaTI/ILIeCKI/Ie Bubmiorexa IJOK
Y p . https://m.edsoo.ru/7f42865a
MOJICJIA PEATHHBIX CUTYAIHIl
CucreMsl IBYX JUHEWHBIX YPaBHEHUH C
51 NBYMS 1€ eMyeXHHLIMI/I Kak LZETeMaTquCKHe Bubmiorexa IIOK
Y p . https://m.edsoo.ru/7f4287d6
MOJICIIA PEATHHBIX CUTYyaIIHil
59 KonrtponbHas pabora no teme: bubnnorexa [JOK

«JInHeliHbIE ypaBHEHUS»

https://m.edsoo.ru/7f421044



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044

CBolicTBa CTENEHU C HATYPAJIbHBIM

bu6mmoreka [JOK
https://m.edsoo.ru/7f421382

53
HOKa3aTeIeM Bu6nuoreka [LIOK
https://m.edsoo.ru/7f42154¢
54 CBolicTBa CTENEHU C HATYPAJIbHBIM bubnmoreka [JOK
oKa3aTrejieM https://m.edsoo.ru/7f4218be
55 VYMHOKEHHUE U JIeJIEHUE CTEIeHEN C
OIMHAKOBBIMHU ITOKA3aTENAMU
56 VYMHOKEHHUE U JIeJICHUE CTEIEeHEN C
OIMHAKOBBIMHU ITOKA3aTENAMU
57 CreneHb ¢ HyJICBBIM MTOKa3aTeeM
58 [Tonsitre ogHowieHa. CTaHIapTHBINA BUT
OHOUWIECHA.
59 CrnoykeHue 1 BEIYUTAHHUE OJHOWIEHOB
60 Cro)XeHue ¥ BEIYUTAHNUE OJHOWIEHOB
61 YMHOXeHMEe 0qHOYIIEHOB. Bo3Benenue
OJTHOYJICHA B HATYypPaIbHYIO CTEICHb.
62 YMHOXKeHMEe OqHOYIIEHOB. Bo3Benenue
OJTHOYJICHA B HATYPAIbHYIO CTETICHb.
63 Jlenenue ogHOWIeHA HA OJHOYWICH
64 Jlenenrie oqHOYICHA HA OJTHOYWICH
Bubnmmoreka IIOK
65 OCHOBHBIE TTIOHIATHSA. MHOTOYJIEHBI. 1

https://m.edsoo.ru/7f42276e



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e

bu6mmoreka [JOK
https://m.edsoo.ru/7f422930

66 CJ10’KeHYE Y BBIUMTAHUE MHOTOUYJIEHOB Bubmzorexa LIOK
https://m.edsoo.ru/7f422af2
67 CJ10’keHY€e 1 BBIUUTAaHUE MHOTOWIEHOB Bubmzorexa LIOK
https://m.edsoo.ru/7f422cc8
68 VYMHOKEHME MHOTOWIEHA Ha OJHOYWIEH bubmzorexa IOK
A https://m.edsoo.ru/7f422fca
69 YMHOk€EHME MHOTOWIEHA HA OTHOYIEH Bubmorexa LOK
A https://m.edsoo.ru/7f423182
70 VYMHOKEHEe MHOTOWIEHA HA MHOTOYJIEH
71 VYMHOXEHNE MHOTOYJIEHA HA MHOTOWIEH
79 [IpoBepounas paboTa Mo Teme
"Anredpanyeckue BeIpaxKeHus "
73 KBazpar cyMMBI 1 KBaJIpar pa3HOCTH Bubmiorexa IJOK
P ™ pat p https://m.edsoo.ru/7f42432a
74 KBagpat cyMMBI 1 KBaapaTt pa3HOCTH Bubmiorexa IJOK
P ™ pat p https://m.edsoo.ru/7f42464a
75 Pa3uocts kBazgpaToB Bubmzorexa LIOK
b https://m.edsoo.ru/7f424c12
76 PasHocTh KBaApaToB Bubmiorexa [HOK
P https://m.edsoo.ru/7f424fd2
77 Pa3znocth KyOOB 1 cymMa KyOoB bubmorera [JOK

https://m.edsoo.ru/7f4251d0



https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
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78

MeTOI[ BBIACIICHHUA ITOJIHOT'O KBaApara

79 JleneHre MHOTOYJICHA HA OJHOWICH
Yo Takoe pa3noKeHre MHOIOYJIEHA Ha bubnuorexa [IOK
80
MHOKHUTEJIM U 3a4€M OHO HYKHO https://m.edso0.ru/7f423312
81 Brigecenue o01mero MHOXUTENA 32 CKOOKHU
82 Brraecenne o011ero MHOKHUTENS 32 CKOOKH
83 Crioco6 rpynmupoBKU
84 Crioco6 rpynmupoBKU
Pa3nosxeHre MHOTOYJICHOB HA MHOYKHUTEIIN
85 C TIOMOIIBIO POPMYIT COKPAIIICHHOTO bubmorexa [IOK
m pMYy patll https://m.edso00.ru/7f423312
YMHOXEHUS
Pa3noskeHre MHOTOYJICHOB HA MHOYKHUTEIIN
86 C TIOMOIIBI0 POPMYIT COKPAIIIEHHOTO bubmorexa [IOK
HI PMY pail https://m.edso00.ru/7f423312
YMHOXEHHS
PaznosxeHre MHOTOYJICHOB HA MHOYKHUTEIN
86 C TIOMOIIBI0 POPMYJT COKPAIIIEHHOTO bubmorexa [IOK
HI PMY pail https://m.edsoo.ru/7f4237fe
YMHOXEHHS
PaznoxeHre MHOTOUYJICHOB HA MHOYKUTEIN
88 C TTIOMOIIBI0 KOMOWHAITUN Pa3IMIHBIX Enbmiorexa LIOK
.. m HHI P https://m.edsoo.ru/7f4237fe
puEMOB
PaznoxeHre MHOTOUYJICHOB HA MHOYKUTEIN
bu6mmorexa [IJOK
89 C TIOMOIIIbI0 KOMOWHAITNH Pa3TUYHbIX

NIpUEMOB

https://m.edsoo.ru/7f4239de



https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

Paznoxenrne MHOTOYWICHOB HA MHOKHTEIIN

90 C IIOMOILBIO KOMOUHAIIUY PA3TUUHBIX Bubmiorexa HOK
.. HHI P https://m.edsoo.ru/7f4239de
puéMoB
91 CoxkpartieHnue anredpandeckux apooeit
92 Coxkpaienue anredpandeckux apooeit
93 Cokpaienue anredpandeckux apooeit
94 ToxmecTBa
95 KonTposbHas padboTa 1mo Teme
"Anredpanyeckue BeIpaxeHus "
IToBTOpPEHUE OCHOBHBIX MMOHATHUU U
96 METO (I))B Kypca 7 xiacca, 00001IeHue Bubmorexa HOK
Hv P ’ B https://m.edsoo.ru/7f429c6¢c
3HAHUUN
IToBTOpEHUE OCHOBHBIX TTOHIATHU U
97 METO (I;)B Kypca 7 Kiiacca, 00001enne Bubmiorexa IJOK
HV P ’ B https://m.edsoo.ru/7f429f32
3HAHUUN
98 HToroBast KOHTpoJIbHASA paboTa
IToBTOpEHUE OCHOBHBIX TTOHIATHU U
99 METO, (I;)B Kypca 7 Kiracca, 00001eHue Bubmiorexa HOK
Ilv yp ’ = https://m.edso0o.ru/7f42a0e0
3HAHUHI
IToBTOpEHNE OCHOBHBIX TOHITHU U
100 METO, (I))B Kypca 7 Kiacca, 00001IeHue Bubmiorexa [HOK
HV yp ’ Hl https://m.edsoo.ru/7f42a27a
3HAHUHI
101 IToBTOpEHNE OCHOBHBIX ITOHATHN U bubmorexa [IOK

METOJIOB Kypca 7 Kjacca, 00001meHne

https://m.edsoo.ru/7f42a900



https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
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3HAHUH

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bubmuoreka [JOK
102 MCTO,I[?B Kypca 7 Kinacca, 0000IIeHHe 1 https://m.eds00.ru/7f42a900
3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0

8 KJIACC
Kosun4yecTBo 4yacos JJIeKTPOHHbIE
Hara uudposbie
Ne ni/nn Tema ypoka
P Beero Kontposbneie — IIpakTH4eckHe ysyyenusi  o6pa3oBaTebHbIE
padoThI padoThI pecypcebl

OCHOBHBIC TTOHATHSA 1 buborexa HOK
1. https://m.eds00.ru/7f42d452

OcHOBHOE CBOMCTBO anredpandeckoit qpodu 1 bubmoreia HOK
2. P s https://m.edsoo.ru/7f42eaaa
3. OcHOBHOE CBOMCTBO anredpandeckoit qpodu 1

CrokeHHe ¥ BEIYUTaHHE anre6pa14quKHx 1
4. JIpo0eii ¢ OTMHAKOBBIMU 3HAMEHATEISIMH
5 CroxeHue W BEIYUTAHHE aNTeOpandaecKux 1

JIpo0eii ¢ pa3HBIMHU 3HAMEHATEIISIMU



https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

Crio’keHHe W BEIYUTAHHE aTeOpanaecKux

6. Ipo0eii ¢ pa3HBIMH 3HAMEHATEISIMU
CroxeHue v BEIUMTaHUE alNreOpandecKux
7. IpoOeii ¢ pa3HBIMU 3HAMEHATEISIMU
YMHOXEHHUE U JeNieHNe alre0pandecKux
8. npobeii. Bo3Benmenne anredpandeckoi 1poou B
CTETEHb.
YMHOKEHHUE U IeIeHUE are0pandecKux
9. npobeii. Bozenenne anrebpandeckoii 1podu B
CTETICHb.
10 IIpeobpazoBanue parOHANBHBIX BEIPAXKEHUH buomiorexa LIOK
. https://m.edso0.ru/7f42d862
11 IIpeoOpazoBanue palOHABHBIX BhIPAKCHUH bubmmorexa LIOK
. https://m.edso0.ru/7f42d862
12 IIpeoOpazoBanue parOHANBHBIX BEIPAKEHUH buomiorexa LIOK
. https://m.edso0.ru/7f42dd26
IlepBble npeacTaBiICHUS O PEILICHUU Bbubnuorexa LIOK
13. PaIMOHATIBHBIX YPaBHEHUI https://m.edsoo.ru/7f42ded4
IlepBble mpeAcTaBIEHUS O pEIIEHUN Bubmmorexa [JOK
14. paIMOHAIBHBIX YPaBHEHHIHA https://m.edsoo.ru/7f42e0be
CreneHb ¢ OTPULATEIBHBIM LIEJIBIM bubnmnorexa [JOK
15. [oKa3arejiemM https://m.edsoo.ru/7f42e262
CremneHpb ¢ OTPUIATEIBLHBIM IIEITBIM bubmuoreka IIOK
16. HoKasaresemM https://m.edsoo.ru/7f4354a4
17. CBoOIiCTBa CTEMEHHU C LEIBIM MTOKa3aTeNeM

18.

CBOIICTBA CTEIICHU C OEJIBIM ITOKA3aTCJIICM



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4

Konrtponbaas padora Ne 1 «Anredpandeckue

bu6nmoreka IJOK

19. biyelel) 7 https://m.edso0.ru/7f436098
20 PanmonansHBIC Ynca. EH6H_HOTeKa HOK
. https://m.eds00.ru/7f435648
21 PanmonansHble yncna. BH6JI_HOTeKa LOK
. https://m.eds00.ru/7f435648
22 PannonansHble yucia. EH6H_HOTeKa LHOK
. https://m.edso0.ru/7f435648
[TonsiTHE KBaIPaTHOTO KOPHS U3 bubnmorexa [IOK
23. HEOTPHIIATEIHHOTO YHCIIA. https://m.edso00.ru/7f43599a
IlonsTre KBagpaTHOTO KOPHA U3 Bubmmoreka LJOK
24. HEOTPHILATEILHOTO YHCIIA. https://m.edsoo.ru/7f435ed6
25. HWppanunoHaneHeie yncia
26. MHo0kecTBO JeNCTBUTEILHBIX YHCEI.
27 YucioBble HEpaBEHCTBA BHGJI_HOTeKa LOK
. https://m.edsoo.ru/7f42fd38
. bubmuoreka IIOK
28. | @ymaums y=Vx. Ceofictsa  rpaguk. https:/m.eds00.ru/742fd38
. bubmoreka IJOK
29. @ymkum y=Vx. CroficTsa i rpaguk. https://m.edsoo.ru/7f42ec80
CgoiicTBa apu(pMETHIECKIX KBaJAPATHBIX Bbubnuroreka [IOK
30. KopHei https://m.edsoo.ru/7f430382
CBoiicTBa apU(PMETUIECKUX KBAAPATHBIX Bbubmuorexa LIOK
31. KOpHei https://m.edso0.ru/7f42d862
32. [IpeoOpa3oBaHue BEIpaAKEHUH, COIEPIKAIIIMX



https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f42d862

OII€parI0 U3BJICUYCHUA KBaIPAaTHOI'O KOPH:.

[IpeoOpazoBaHue BRIpaKEHUH, COMEPIKAIIIIX

bubmuoreka LIOK

33. OIEPALMIO M3BJICUYCHNUS KBAIPATHOTO KOPHSI. https://m.edso0.ru/7f4308e6
IIpeobpazoBanme BEIpOKCHHM, COIEPIKAIINX bubmmoreka [JOK

34. OIIEPALINIO M3BIIEUEHHUS KBaAPATHOIO KOPHIL. https://m.edsoo.ru/7f430a8a
Cokpaienue apooei bubmorexa LIOK

35. pam P https://m.edso0.ru/7f430f44
ANTOPUTM M3BJICYCHUS KBAIPATHOT'O KOPHSI bubmorexa LIOK

36. P P P https://m.edso0.ru/7f430f44
Kontponbhas padora Ne 2 «CBoiicTBa Bubmuorexa [JOK

37. KBa/IPaTHBIX KOPHEH» https://m.edsoo.ru/7f43128c

OIlyJb NEHCTBUTEIBHOTO YHCa, TpaduK noIMoTeKa

Mony i rp bub6 HOK

38. byHKImn y=/x/ https://m.edso0o.ru/7f4315c0

OJlyJb IEHCTBUTEIHHOTO YHCIIa, Tpaduk noIoTeKa

M i bub6 HOK

39. byHKImN y=/x/ https://m.edsoo.ru/7f4318c2
Monyib AeCTBUTENEHOTO YHCla, rpaduk Bbubnuorexa LIOK

40. byHKImn y=/x/ https://m.edsoo.ru/7f431a20
2 o . bubmuoreka LIOK

41 CDyHKI_II/IS{ rkx » CO CRoHCTRA I rpa(bm( https://m.edsoo.ru/7f43259c
®ynxuus y=kx?, eé cBoiicTBa 1 rpaduk bubmorexa LIOK

42. JHITER y=2% P https://m.edso00.ru/7f432736
DYHKIWA y—, €& cBOiiCTBA 1 apuK brbmmorera LIOK

43. YHIWHA Y= P https://m.eds00.ru/7f432736
ko .. . bubmmoreka IIOK

44. OyHKIMA y=7, €€ cBoiicTBa 1 rpadux

https://m.edsoo.ru/7f431d36



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
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45. DyHKIUA Fx3, e€ cBoiicTBa 1 rpaduk
Kak moctpouts rpaduk pynkuun y =f(x+1)+m, Bubmuorexa LJOK
46.  ecom wssecren rpadux QyHroun y=f(x) https://m.edsoo.ru/7f42eela
Kax moctpouts rpaduk pyakmun y =f(x-+1)+m, bubmmoreka [JOK
A7, ecrmm m3pecren rpaduk pyHkmmu y=f(x) https://m.edsoo.ru/7f42eela
Kak moctpouts rpaduk pynkuun y =f(x+1)+m, Bubmuorexa LJOK
48.  ecnm ussecren rpaduk pyskuu y=f(x) https://m.edso0.ru/7f42f158
Kaxk moctpouts rpaduk pyakiun y =f(x-+1)+m, bubnuorexa [IOK
49.  ecom mssecren rpaduk GpyHkmmu y=f(x) https://m.edsoo.ru/7f42f3f6
Kak noctpouts rpaduk pynkuun y =f(x+1)+m, Bubmuorexa [JOK
50.  ccom m3pecren rpadpuk GyHrmH y=f(X) https://m.edsoo.ru/7f42f5a4
. Bu6nuoreka IJOK
=ax’+bx+ i
Sl Dymris y=ax"+bx-rc, e¢ cpoiicTra i rpaguk https://m.edsoo.ru/7f42fef0
i Bubnuoreka [IOK
=ax>+bx+ 7
52. Dymrums y=ax“+bxtc, e¢ cpoiictsa u rpagux https://m.eds00.ru/7f430076
. bubmoreka IJOK
=ax’+bx+ i
53. Dymris y=ax"+bx-+c, e¢ cpoiicTsa i rpaguk https://m.edsoo.ru/7f43c542
- I'pacduueckoe peleHre KBapaTHbIX ypaBHEHUI BuGmorexa [TOK
. JpoGHo-HHeiinas hyHKims https://m.edsoo.ru/7f43c3d0
KontpossHas padbora N;{_) 3 «KBanparuynas Bu6smorexa [JOK
93. ynKims. OYHKIHS y=—» https://m.edsoo.ru/7f4328c6
56 OCHOBHBIE MTOHATHS (KBaZApaTHBIC YPAaBHEHHS) BHGH_HOTeKa LOK
. https://m.edsoo.ru/7f432b6e
57. OcCHOBHBIC MTOHATHS (KBAJpaTHBIC YPaBHEHUS) BuGnorexa [[OK



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
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https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e

https://m.edsoo.ru/7f42f75c

DopMyIbl KOpHEH KBaJpaTHOTO YpaBHEHUS bubamorexa LIOK
58. PMYJIbL KOP P P https://m.edsoo.ru/7f42f8f6
®opMysbel KOpHEN KBaJpaTHOTO ypaBHEHUS Bubmiorexa LIOK
59. Py P AP P https://m.edso0.ru/7f4301f2
60. ®opMysbsl KOpHEN KBaJpaTHOTO ypaBHEHUS
61. DopMynbl KOPHEN KBaAPATHOI'O YPaBHEHUS
62. Teopema Buera
63. Teopema Buera
64. Teopema Bueta
Pa3znoxxeHue xBanpaTHOro TpEX4aeHa Ha
65. JIMHENHbIE MHOXUTENH
PasnoxxeHne kBagpaTHOro TpEXUYIEHA Ha
p |y
66. JIMHEWHBIE MHOKUTEIN
PanyonansHble ypaBHEHHS Kak
67. MaTeMaTHUYEeCKUE MOJIENTH PEaIbHBIX CUTYaIHi
PanyionanbsHble ypaBHEHUS Kak Bbubnuorexa LIOK
68. MaTeMaTHYECKUE MOJISIH PEAIbHBIX CUTYalHi https://m.edso00.ru/7f43d6d6
PanyioHaneHbIe ypaBHEHUS Kak Bubmoreka [JOK
69. MaTeMaTHYECKUEe MOJICIH PEalIbHBIX CUTYalUit https://m.edso0.ru/7f43d6d6
70 Kontponbnas padora Ne 4 «KBagpaTtHble

71.

YpaBHEHHUSD)

JIunelinple HEpaBEHCTBA



https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6
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72. JIlvHeliHbIe HEpaBEHCTBA

73. KBanparusie HepaBeHCTBa
KBanparusle HepaBeHCTBA

74. P p

0Ka3aTeJIbCTBO HEPABEHCTB

75. A p
JlokazaTeIbCTBO HEPABEHCTB bubmorexa [IOK

76. P https://m.eds00.ru/7f42c692
CucTeMBbl THHEWHBIX HEPABEHCTB C OJTHOM

7. MEPEMEHHON U UX peLICHUE
Cuctembl TMHEHHBIX HEPABEHCTB C OJHOM

78. IIEPEMEHHON U UX pELICHUE
[MpuOnmKkéHHbIE BEIYUCIICHUS bubmorexa [IOK

79. P https://m.edsoo0.ru/7f42c840
[TpubmmkE€HHBIE BEIYUCICHUS buomiorexa LIOK

80. p https://m.edsoo.ru/7f42c840
CTaHgapTHBIN BUJ YUCIIa bubmorexa [IOK

81. Aap A https://m.edsoo.ru/7f42cb88

- KonTponbHas pabora Ne 5 BuGmorexa [IOK

. «HepasencTna» https://m.edsoo.ru/7f42cd2c

Pewienne cucreM AByX JIMHEWHBIX YPABHEHUH C

83. JIByMS1 IEPEMEHHBIMU
Pemenne cuctem nByX JIMHEHHBIX YpaBHEHUH C

84. JIBYMS TIEPEeMEHHBIMH

85 Pewienne cucreM AByX JIMHEWHBIX YPABHEHUH C

ABYMs IICPEMCHHBIMHA



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c

TIpumepsl perieHrs cUCTeEM HETUHEHHBIX

86. YPaBHEHHH € ABYMS IIEPEMEHHBIMH
[Ipumeps! penieHns: cucTeM HEMTMHEHHBIX
87. ypaBHEHUH C ABYMSI IEPEMEHHBIMH
I'padmaeckas uHTEpHIpETAINIS YPAaBHEHHS C Butmorexa LOK
88. ABYM NIEPEMCHHEIMH H CHCTEM JHHEHHEIX https:/m.edsoo.ru/7f43d6d6
yYpaBHEHUH C ABYMSI IEPEMEHHBIMH
89. Hroropast KOHTpOJIbHAsE paboTa (a)
90. Urorosas koHTpOIbHAS paboTa(T)
I'paduueckast vHTEpHIpEeTALMsI yPABHEHUS C
91 ABYMs IICPEMCHHBIMHA U CUCTEM JIMHEMHBIX
YPABHEHUH C IByMs IEPEMEHHBIMU
Pemenne TeKCTOBBIX 3aa4 € TIOMOIIBIO CHCTEM
92. ypaBHEHUI
Penrenune TeKCTOBBIX 3a]]a4u ¢ IOMOIIBIO CUCTEM
93. YpaBHEHUI
eIICHNE TEKCTOBBIX 33J1a4 C TOMOIIBIO CHCTEM noIMoTEKA
P bub6 HOK
' ABHCHUU PS://M.edsoo0.ru C
9. i https://m.edsoo.ru/7f434bb
95.  Kourponbnas pabora Ne6 «Cuctemsl ypaBHEHHI»
96, Ilosropenue kypca anre6psl
[loBTOpeHnue kKypca anreOpol brbmmorexa LIOK
97. P P P https://m.edso00.ru/7f434572
IToBTOpEHMEe Kypca anredopbl bubmorexa [IOK
98. P P P https://m.edso0.ru/7f434d38
09. [ToBTOpenue kypca anredpbl BuGnorexa [[OK



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38

https://m.edsoo.ru/7f434eb4

THoBToneHIe ca anreb 1 bubmuoreka LIOK
100. BTOPCHHC Kypca anrcopbl https://m.edsoo.ru/7f4371aa
THoBTonerie K 66051 1 bu6mmoreka IJOK
101. OBTOPCHHE Kypea alreop https://m.edsoo.ru/7f43736¢
THoBToneHIe ca anreb 1 bubmuoreka LIOK
102. BTOPCHHC Kypca anrcopbl https://m.edso00.ru/7f437510
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510

TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUS (I1IO TOJAM OBYUYEHMUAA)
7 xaace ( 68 u)

Ha3zpanue
pasnesa (TemMbl)
Kypca (4uci10

OcHoBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

4acoB)
IIpocreiimme [Tpocreiimne reoMeTpuueckue 0ObEKThI: TOUKU, IPSIMbIE, JIyud | POPMYJIMPOBATH OCHOBHBIE MIOHATHUS U OIIPEICICHHUSL.
reoMeTpuyecKue |4 yriibl, MHOTOYT'OJIbHUK, JIOMaHasl. Pacno3zHaBaTh  M3y4YeHHBIE  TeOMeTpuUUeckue  (Qurypsi,
durypsi CMexxHbIC U BEPTUKAIIBHBIC YTJIbI. ompeaeassTh UX B3aUMHOE pACIHOJIOKEHUE, BBIMOJIHSITH
U UX CBOMCTBA. Pabota ¢ mpocreiiimmMu yeprexamu. 4epTEX MO YCIOBHUIO 3a/a4yd (C MCIOJIb30BAHHEM CMBICIOBOU
HN3mepenue W3mepeHune JIMHEWHBIX W YIJIOBBIX BEJIMYWH, BBIYMCIICHUE |OMOPHI: HABOISMIIAE BOIPOCH HW/WJIM QITOpUTMa YUECOHBIX
reoOMeTpMYeCKUX |OTPE3KOB U YIJIOB. JIEHCTBH ).
BeJIMYMH [lepumerp w  momanp  ¢uryp, cocraBieHHbIX U3 |[IpoBOAMTH MPOCTEUIIHE IOCTPOCHUS C TIOMOIIBIO ITUPKYIIS
(14 ) MPSIMOYTOJILHUKOB. JIUHEHKH.
N3MepsaTh JUHEIHBIE U YIIIOBbIE BEIMYMHBI T€OMETPUUYECKUX
U TIPAKTHUYECKUX OOHEKTOB.
OmnpenenssiTh «Ha TJa3» pa3Mepbl pealibHbIX OOBEKTOB,
NMPOBOANTH I'PYOYIO OLIEHKY UX pa3MepOB.
Pemath 3a37aun Ha BBIYHCICHHE JJIMH OTPE3KOB M BEITUYHH
YTJIOB.
PemaTh 3a/1auu Ha B3aMMHOE PACIIOIO0KEHUE T€OMETPUIECKUX
dburyp.
IIpoBoauTh KiIaccu(PUKALMIO YIIIOB, BBIYUCIATDH JIUHEWHbIE U
YIJIOBBIE BEJUYMHBI, MPOBOJUTH HECJ0KHbIE HEOOXOIUMbIE
JIOKa3aTeJIbHBIC PACCYKICHUS.
3HAKOMUTHCS C UCTOPUEN pa3BUTHS TeOMETPHH.
TpeyrojbHuKkH [lonsiTue O  paBHBIX TPEYroJbHUKAX M  IepBUYHbIC | Pacmo3HaBaTh Mapbl pPaBHBIX TPEYrOJbHUKOB Ha TOTOBBIX
(22 v) MIPE/ACTABJIICHUSI O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |deprekax (¢ yKazaHHEM MPHU3HAKOB) MPU HEOOXOIUMOCTH C

IMpU3HaKa paBCHCTBA TPCYTI'OJIbHUKOB.

BU3yaJIbHOU OIIOPOM.




[Ipu3Haku  paBeHCTBa  MPSAMOYTOJIBHBIX  TPEYrOJbHUKOB.
CBOICTBO MeIMAaHBI IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
PaBHOOepeHHbBIE W PaBHOCTOPOHHHE  TPEYTOJIbHUKH.
[Ipu3Haku u CBOMCTBA paBHOOEIPEHHOTO TPEYTOJIbHUKA.
[IpoTtuB Oousblieli CTOPOHBI TPEYTOJbHUKA JIEKHUT OOJIBIINN
yTOJI.

[Ipocreiiline HepaBeHCTBA B TIE€OMETPHM.
TpeyroyibHUKa. HepaBeHCcTBO ToMaHOK™.
[IpsAMOYTOIBHBIN TPEYTONBHUK ¢ YIiIoM B 30°.
[lepBble MOHATHS O JOKA3aTEIbCTBaX B TEOMETPHH.

*HepaBeHCcTBO

BeiBoauTh  cineacTBUs  (PaBEHCTB  COOTBETCTBYIOLIMX
3JIEMEHTOB) U3 PABEHCTB TPEYTrOJIbHUKOB.

®opMyJIMPOBATH OIIpEeCIICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEAMaHbl TPEYroJbHUKA; CEPEIMHHOTO0 IEPHEHAUKYISIpa

OTpe3Ka; NepuMeTpa TPEyrojlbHUKA IMPU HEOOXOJUMOCTU C
OINOPOI Ha AIITOPUTM IPABHIIA.

®opMyJHpoOBaTh CBOWCTBA U TPHU3HAKH PABHOOEIPEHHOIO
TpPEeYrojbHUKA.

CTpouTh 4epTeXkKH, pemiaTh 3aJa4M C IOMOIIBI HAXO0XKICHHUS
PaBHBIX TPEYTOJIbHUKOB.

I[IpumeHsaTH MPU3HAKU paBeHCTBa MPSIMOYTOJIHBIX
TPEYrOJbHUKOB B 3a1adyax (C HCIOJb30BAHHEM CMBICIOBOM
OTIOPBI: HABOJAIINE BOMPOCHl H/WIIM alNTOPUTMa Yy4EOHBIX
JIEHCTBHI ).

Hcnonb3oBath mHU(POBBIE pPECYpCHl MJIsA HMCCAEI0BAHUS
CBOICTB M3y4aeMbIX QUTYP.

3HAKOMUTBCS ¢ HCTOPHEI Pa3BUTHS T€OMETPHH.

IMapaJejabHble
npsiMble, CyMMa
yIJIOB
TPEYroJbHUKA
(14 9)

[TapannensHble npsiMble, WX cBoiicTBa. Hakpect nexamue,
COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (00pa3oBaHHBIE IIPU
NepeceYeHUH NMapalIeNIbHBIX MPSIMBIX CEKYIIEH).

IIpu3Hak  mapajuleIbHOCTH  NPAMBIX  4€pe3  PaBEHCTBO
paccTOSTHUI OT TOYEK OJAHOU MPSIMOM 10 BTOPOU MPSIMOM.
CymMa yriioB TpeyroJlbHHKa 1 MHOTOYTOJIbHUKA.

Bremnue yrisl TpeyrojibpHHUKa

®opMmyIMpoBaTh  NOHATHE  IAPAJUIEIBHBIX
HAXOJAUTH NIPAKTUYECKUE IPUMEDPBI.

M3y4yaTh CBOICTBAa YIJIOB, 00pa30BaHHBIX NPH IEPECEUCHUU
NapaJUIEIbHBIX IPAMBIX CEKYILEH

IIpoBoaute noka3zareibcTBa. PopMyIHpPOBATH TeopeMy
NapaJUIEIbHOCTH  JBYX HPSIMBIX C  IIOMOILIBIO  YIJIOB,
00pa30oBaHHBIX NPU MEPECEUEHUU OTHX MPSAMBIX TpPETben
IPSAMOM.

Boruncaste CyMMY yTIJIOB TPEYTOJIbHHKA M MHOTOYTOJIbHUKA.
Haxonuth uucinoBble U OyKBEHHbIE 3HAYEHUS YIJIOB B
reOMETPUYECKUX 33]a4ax ¢ MCIOJIb30BAaHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJbHUKA U MHOTOYTOJIbHUKA.

3HAKOMHUTBCS C HCTOPUEH Pa3BUTHS FCOMETPUM.

IIPSIMBIX,

Oxkpy:KHOCTH

OKPY)KHOCTL, XOpAbl U TUAMCTPBI, UX cBoiictBa. KacarenpHas

@®opMyJIMpOBATh  ONpedeJeHUsl. OKPYKHOCTH,  XOpPJBI,




U KpYT.
I'eomeTpuueckue
MOCTPOEHHS

(14 9)

K OKpykHOCTH. OKpY>KHOCTb, BIMcaHHast B yroi. *[lonsrue o
I'MT, npumeHeHune B 3amadax. buccekTpuca U cepeavHHBIN
HEePIEHINKYIIAP KaK FTEeOMETPUYECKHE MeCTa TOUEK™.
OKpy’KHOCTb, OIKCAaHHAs OKOJIO TPEYrojbHUKA. BrmcanHas B
TPEYrOJIbHUK OKPYKHOCTb.

IIpocreiimue 3a1a4u Ha IOCTPOEHUE.

JUuaMeTpa M KacaTelbHOM K OKPYKHOCTH.
CBOWCTBA, IPU3HAKH, CTPOUTH YEPTEIKU.
HccaenoBarb, B TOM YKCIIE HCIOJIB3YS HU(POBbIE PECypPChI:
OKPYXHOCTb, BIIMCAaHHYIO B yroJl; LIEHTP OKPYKHOCTH,
BIINCAHHOW B YI'OJI; PABEHCTBO OTPE3KOB KacaTeJIbHBIX
*Ucnoab3oBath Metoa ['MT miusa nokasarenscrBa TeopeM o
HepeceyeH OMCCEeKTPUC YITIOB TPEYroJbHUKA U CEPEIUHHBIX
NEPIEHIUKYJIAPOB K CTOPOHAM TPEYTOJIbHUKA C ITOMOLIBIO
I'MT.*

OBiageBaTh NOHATHAMM  BIMCAaHHOM M OIMCAHHOMU
OKPYKHOCTEH  TPEYroJIbHMKA, HAXOAMTh ILIEHTPbl 3THUX
OKPYKHOCTEH C OIIOPOM Ha aJITOPUTM IIPaBUJIa.

PemiaTh OCHOBHBIE 321a4M HA NOCTPOEHHE: YIJIa, PABHOI'O
JAHHOMY; CEpPEAMHHOIO IEPHEHIMKYJApa JaHHOIO OTpE3Ka,
IpsAMOM,  NPOXOIAIIEH  4Yepe3  JaHHYH  TOYKYy H
HNEePIEHINKYIIAPHON JTaHHOM NpsSMOMN; OHUCCEKTPUCHI JaHHOTO
yrjia; TPEyrojbHUKOB IO pa3jIMYHbIM 3JEMEHTaM IIpH
HE00XO0IMMOCTH C HaPaBJIAIOLIECH TOMOIIBIO.

3HAKOMHUTBCS C HCTOPUEH Pa3BUTHS FEOMETPUM.

HN3yyarp ux

IMoBTOpEHME,
0000meHne
3HAHMH

(4 9)

[ToBTOpenne u 0000IIEHHE OCHOBHBIX TOHSATHH M METOJOB
Kypca 7 Kiacca.

Pemiath 3agayuM Ha MOBTOPEHHE, WILIIOCTPUPYIOIIME CBS3U
MEXy pa3TuIHBIMU YaCTAMHU Kypca.

8 kiacc (68 u)

Ha3Baunmue
pasnena (Tembl)
Kypca (4uciao
4acoB)

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

YeTbIpéXyroJbHUK

Hapannenor paMM, €TI0 NPU3HAKU U cBoricTBa. YacTHBIE ciryuan

H300paxkaTh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYrOJIbHUKU




(12 u)

napajesorpaMMoB  (NMPsIMOYTOJbHUK, poMO, KBaapaT), HX
npu3Haku u  cBoiictBa.  Tpameuus.  PaBHoOokas
IIPSIMOYTOJIbHASL TPAIICLIUN.

*¥Y nBoenue meauansl. LlenTpanbHas cuMMeTpus™

Pa3HBIX BUJOB U UX 3JIEMEHTHI.

DopmMyJINpPOBATH onpeeIeHUs: napajuiesiorpamma,
OpsMOYTOJIbHUKA, pomOa, KBajapara, Tpareuud, paBHOOOKOM
Tpamenuu, IpIMOYTOJIbHOM Tparenuu.

Hcnonb3oBaTh NpU  pelieHUMH TMNPOCTeHMX 3aaa4
MIPU3HAKKU U CBOMCTBA: Mapajuiesorpamma, npsMOyrojbHUKaA,
pomOa, KBajgpara, Tpaleuud, pPaBHOOOKOW Tpameuuu,
IIPSIMOYTOJIBHOM TpaleLuu.

I[IpuMeHATL MeTOA YIBOCHHS MEAHMAHBI TPEYTOJbHHKA C
OMOpOil Ha AJITOPUTM ITpaBUJIA.

Hcnoan3oBaTh IIHMPPOBBIE PECYpChl ISl HCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMUTBHCA C UCTOPUEN pa3BUTHS reOMeTPHUH.

Teopema PaJieca
U Teopema o
NPONOPUHOHAIBH
BIX OTpe3Kax,
Nno100HbIe
TPEYIroJbHUKH
(154)

*Teopema Daneca u Teopema O MPOMOPIUOHATBHBIX OTPE3Kax.™
Cpennsis nuHus TpeyrojibHUKa. Tpaneuus, e€ cpeaHsis TUHUSL.
*TIponiopiOHANIbHBIE  OTPE3KH, IOCTPOCHHE  YETBEPTOTO
MPOMOPLUOHATIEHOTO OTPE3Ka.

CBolicTBa LIEHTpa Macc B TPEYrOJIbHUKE.

[Tonobubie  TpeyrombHMKH. Tpu  mpu3HaKa
TpeyroiabHUKOB™. [IpakTHueckoe npuMeHeHue.

nmoxoous

IIpoBOANTH MOCTPOEHUA C IIOMOLIBIO HUPKYJIS U JINHEUKH C
ucrnoiap3oBaHue  teopembl  Pajeca U TEOPEMBI O
IPONOPLUMOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIA
IPONOPLUOHAIBHBIM OTPE30K C ONOPOM HA 3PUTEIBHYIO
HarJIsiJHOCTb.

HaxoanTh n10100HbIE TPEYTOJIBHUKH HA TOTOBBIX YepTeXkax
yYKa3aHWEM COOTBETCTBYIOUIMX NPU3HAKOB MON00US TIpU
HEOOXOIMMOCTH C BU3YaJIbHON OIOPOH.

Pemath 3agauu Ha 1MOJO0OHBIE TPEYTOJIBHUKH C MOMOIIBIO
CaMOCTOSITEJIBHOTO TIOCTPOCHMSI YEPTEXEH U HAXOXKIACHUS
MOJOOHBIX  TPEYroJbHUKOB  IpPU  HEOOXOAUMOCTH  C
HaIPaBJIAOLIEH TOMOILBIO.

IIpoBoauTh J0Ka3aTe/IbCTBA C UCIIOIB30BAHUEM IIPU3HAKOB
1oJI00MSI HECJIOKHBIX T'€OMETPHUECKUX 3a7ad C OMOpod Ha
QITOPUTM YUEOHBIX NEHCTBUI.

IlpumeHsiTh  TOJYYEHHBIE  3HaHMS  [PU  PELICHUU
reOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4 MpU HEOOXOJUMOCTH
C HaIpaBJISAIOUIEH TOMOIIBIO.

3HAKOMHTBCS ¢ HCTOPHE Pa3BUTHUS T€OMETPHUU.

IMnomane.

[TonsiTrie 06 001IIEH TEOpUHU TUTOIIAIH.

OBjageBaTh NEePBHYHBIMH NMPeEACTABJIEHUSAMH 00 0O0uIei




Haxo:xnenue
Iomaaen
TPEyroJibHMKOB

U MHOTOYTOJIbHBIX
¢uryp. Ilnomaan
Nno00HBIX (puryp
(14 4)

®dopMmynbl IS IUIOMIAJA TPEYroJbHHUKA, TMapajuiesiorpaMMa.
*OTHONICHHE TUIOMIA/ICH TPEYTOJIBHUKOB ¢ OOIIMM OCHOBAaHUEM
WM 00Iell BBICOTOMA.

Brruncnenue miomaaei cIoXHBIX GUTYp depe3 pa30OueHue Ha
YacTH U JIOCTPOCHHE.*

[Tnomanu ¢puryp Ha kieT4yaTon Oymare.

[Tnomanu momo6usIx Guryp. Beraucienue miomanei. 3agaqn ¢
MPaKTUYECKUM coJiepkaHueM. *PerieHue 3agad ¢ MOMOIIBIO
METO/a BCIIOMOIaTeJIbHOM IUIoMmaau.*

Teopuu Iiuomaau (Mepsl), GoOpMYyJIHPOBATH CBOMCTBA
TUIONIA/IH, BBISICHSITH UX HATJISITHBIN CMBICIL.

[MpumensTs  ¢opmyabl  IJIOMIAMU  HapalieiorpaMMma,
TPEYTONbHHUKA, TpalelWh C OMOpPOd Ha CIPABOYHYIO
uHdopmaruto.

IIpumeHsaTH (hopmyIibI TUTOTLAIN BBITYKJIOTO

YeTHIPEXYTOJIbHUKA Yepe3 TUAaroHAM M Yroj MEXIy HUMH C
OIOPOH Ha CIPABOYHYIO MH(HOPMAITHIO.

Haxonutp 1uiomaan Guryp, u3o0paxEHHbIX Ha KJIETYaTON
Oymare, HCIOJIL30BaTh Pa30UEHUE HAa YaCTH U JOCTPOEHHUE.
Pa3ouparh npuMepbl HCIOIB30BAHUS BCIIOMOTATEIHHOMN
TUTOLIAIH JUISl PEIICHHUS TEOMETPHUYECKHX 3a/1au.

HaxoauTh 1womaan mOA00HBIX (UTYp ¢ OMOpoi Ha
CIIPaBOYHYIO UHPOPMAIIHIO.

BbIyucasiTh IUIOMIAIN Pa3InYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTts 3aaun Ha IUIOIIA/b C MPAKTUUYECKUM COZEpPIKaHUEM
II0CJIE COBMECTHOTO aHAJIM3a.

Teopema
ITudaropa n
HayaJia
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ m0Ka3aTeNbCTBO U NPUMEHEHHE.
Ob6parnas Teopema [Iudaropa.

OmnpeneneHue TPUTOHOMETPUYECKUX (QYHKIMH OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOLIEHHS B  HPSIMOYTOJIBHOM
TpeyroiabHuKe. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
CooTHOLIEHHsT ~ MEXAY CTOPOHAMH B  NPSIMOYTOJbHBIX
TpeyroiabHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBatsk TeopeMy I[ludaropa, memoabzoBaTh €€ B
MPaKTUYECKUX BBIYMCICHUSIX.

Brnagerb  NOHATUSMM ~ TPUTOHOMETPUYECKUX  (QYHKIUH
OCTpPOTO YIia, NPOBepPATh UX KOPPEKTHOCTb.

BbIBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE C ONOPOH Ha CIPaBOYHYIO
nH(pOpMaLIHIO.

HccnenoBarp  COOTHOLIEHMS  MEXIy  CTOPOHAaMU B

MPSIMOYTOJIBHBIX TPEYToJIbHUKaxX ¢ yriaamu B 45° u 45°; 30° u
60° c HanpaBIIAIONIEH TOMOUIBIO.

Hcnoan3zoBarh  GOpPMYyNBI  TPUBEACHUS U
TPUTOHOMETPUYECKOE TOXKIECTBO JUISI HAX0XKJICHHS
COOTHOIIICHUH MEXAYy TPUTOHOMETPHYSCKUMH (QYHKIUSIMHU
pa3IMYHBIX OCTPHIX YIJIOB C OMNOPOH Ha CIPAaBOYHYIO
nH(pOpMaIIHIO.

IpuMeHsiTh TOJNyYCHHBIC 3HAHUS U YMEHUS TPHU pEIICHUU

OCHOBHO€




IPaKTHYECKUX 3agad (IIpH HEOOXOAMMOCTH C ONOpOH Ha
QITOPUTM MPABUIIA).
3HAKOMHUTBCS C HCTOPHEl Pa3BUTUS TEOMETPUU.

Yrasl B BnucanHble M LIEHTpalIbHBIE YIJIbI, YTOJI MEXAY KacaTenbHOU U | DOopMYyJHPOBATHL OCHOBHBIE OIPECIICHUS, CBSI3aHHBIE C
OKPY>KHOCTH. XOpZOH. yriamu B Kpyre (BIIUCAaHHBIN yrol, IEHTPAJIbHBIN yro).
Brnucannsble VYTIbl MEXKAY XOpAAMHU U CEKYLLIUMU. HaxoauTh BIMCAHHBIE YIJIbl, ONKpAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE Bricannbie ¥ OomnHcaHHbIE YETHIPEXYTONbHUKH, UX MPU3HAKU U | BBIYMCJISATH YIJIbl C TOMOIIbIO TEOPEMBI O BIIMCAHHBIX yriax,
4YeThIPEXyroJbHUK |CBOWcTBAa. IIpuMeHeHHMe HTHX CBOMCTB MpU  PELICHUM |TEOPEMBI O BIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
n. FEOMETPHUECKUX 3aJ1au. HEHTPaJIbHOM YIJ€ TpU HEOOXOAWMOCTH C BHU3YaJIbHOUN
KacarenbHble BzaumHoe pacnonokeHue AByX OKpykHocteil. Kacanue|onopoiu.
K OKPY’KHOCTH. OKPYXHOCTEH. HccnenoBarb, B TOM 4HCIE C TMOMOIIBIO H(PPOBBIX
Kacanue pECYpPCOB, BIIMCAHHBIE U OIKMCAHHBIE YETHIPEXYIOJIbHUKY,
OKpY:KHOCTeH BBIBOJAUTH UX CBOWMCTBA M MPHU3HAKU IOCJIE€ COBMECTHOTO
(13 v) aHaju3a.
Hcnoab30BaTh 3TH CBOMCTBA M IMPU3HAKA IPU PELICHUU
3ajad.
IToBTOpEHUE, [ToBTOpEHNE OCHOBHBIX MHMOHATMM M METONOB KypcoB 7 M §|PemaTh 3agayud Ha NMOBTOPEHUE, WUIIOCTPUPYIOIIME CBS3U
00o0menune KJIacCOB, 0000111eHNE 3HAaHUH. MEX/1y pa3InYHbBIMU YaCTAMHU Kypca.
3HAHUM
(44)

9 kaacc (68 9)

HazBanmue
pasnena (Tembl)
Kypca (4uciao

OcHoBHOe coaep:xaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

4acoB)
Tpuronomerpus. |Onpenenenue TpUroHoMeTpuueckux (yHKIMA yriioB orT 0° 10| MopMyJMpoBaTh  ONPedeJeHHs]  TPHTOHOMETPHYECKUX
Teopembl 180°. KocuHyc W CHHYC OpPSAMOrO M TYyImoro yria. Teopema|(DyHKIMH TYNOBIX M TPSMBIX YIJOB C BH3YaJbHOW OIOPOM.

KOCHHYCOB 1

KocuHycoB. (OO00OmEHHAsE) TeopemMa CHHYCOB (C paamycom

dopMyupoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C




CHHYCOB. ONMCAHHOM OKpY)XHOCTH). HaxoxaeHue IMH CTOPOH U |paJnyCOM ONMHCAHHON OKPY>KHOCTH).
Pemenue BEJIMYUH YIJIOB TPEYTOJIbHUKOB. PemiaTth TpPEYrojpHUKH C ONOPOM Ha aIrOPUTM YUEOHBIX
TPeyrojbHUKOB ®opmyna MmiIomag TPEYroJbHUKa Yepe3 JABE CTOPOHBI U YroJ | IeHCTBUM.
(16 v) Mexay HUMU. QopMyIia IUIOMAau YETBIPEXYTOJIbHUKA Yepes ero | Pemarte  mpakTuyeckue — 3a/1aud,  CBOAsSIIUEC K
JUAroHaJIN U yrojl MEeKy HUMHU. HAXO0K/I€HUIO PA3THYHBIX 3J1eMEHTOB TPeyroJbHUKA.
[TpakTHyeckoe NpUMEHEHHUE T0Ka3aHHbIX TEOPEM.
IIpeodopasoBanue |*[lonsiTHe 0 MpeobpazoBaHUU MOJOOUS. OcBauBathb NMOHsATHE npeobpazoBaHus noxoous.
noxoous. CoOTBETCTBEHHBIE HJIEMEHTHI MOI00HBIX (QUTYD. HccaenoBarh OTHOIICHUE JTHHEHHBIX JIEMEHTOB (UTYp MPHU
Metpuyeckue Teopema 0 TPOU3BEACHUU OTPE3KOB XOpJ, Teopema o |mpeoOpasoBanuu nonodus. HaxoauTs mpuMepsl monodus B
COOTHOIIICHUS B IIPOU3BEIEHUN OTPE3KOB CEKYIHMX, TEOpeMa O KBaJpaTe |OKpYyXarollel NeiCTBUTENbHOCTH.
OKPY:KHOCTH kacaTtenbHOM. [lpuMeHeHHWe B peHIeHHMH T'eOMETPUUYECKUX | *BBIBOAUTH METPUUECKHE COOTHOLICHHS MEXAY OTpe3KaMu
(10 9) 3a1a4.* XOpH, CEeKyIIMX M KacaTelIbHbIX C MCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOAOOHBIX TPEYTOIBLHUKOB.
PemaTh reoMeTpudecKHe 3aJadd M 3aJa4d HU3 PEATBHOU
YKU3HU C UCTIOIb30BAHUEM MOI00HBIX TPEYTOJIbHUKOB.*
BexTopsbl OnpeneneHue BEKTOPOB, CIOKEHUE M Pa3HOCTh BEKTOPOB,| Mcmoab30BaTh BEKTOPbl KAaK HAIpPaBJIEHHBIE OTPE3KH,
(12 9) YMHOKE€HHME BEKTOPA HAa YHUCIIO. HCCJIe0BATH reOMETPUYECKUI (nepemerneHue) U

Pu3NYEeCKU ¥ TEOMETPUYECKUI CMBICI BEKTOPOB.

Pa3noxenue BEKTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatsl BekTopa.

CkaysipHOE TPOM3BENEHHE BEKTOPOB, €ro INPUMEHEHHE IS
HAaXOKJICHUS JUIVH U YIJIOB.

Pemenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB.

IIppuMeHeHre BEKTOPOB JUIsl PEIICHUWS 3aJad KUHEMATHKU H
MEXaHUKH.

¢dbuzudeckuii  (Cuiia) CMBICTBI
BOIIPOCHBIH IJIaH.

BEKTOPOB C OIIOpPOM Ha

3HaTh omnpeaejJeHUsi CYMMBI W Pa3HOCTH BEKTOPOB,
YMHOKEHUS BEKTOpa Ha YHCIIO, HCCJIe10BATD
reOMEeTPUUYECKUN U GU3NYECKUIN CMBICIIBI ATUX OTEpaIiuii.
Pematp reomerpuyeckue 3aJadyd € MCIOJIb30BaHUEM
BEKTOPOB.

PackaaapiBaTth  BEKTOp IO JIBYM  HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnoab3oBaTth  CKaIspPHOE  IPOU3BEIACHUE  BEKTOPOB,

BBIBOJAMTEL €TI0 OCHOBHEIE CBOMCTBA.

BbIuHCasATL CyMMY, Pa3HOCTh U CKaJsipHOE IPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpumeHsITH CKaJISIpPHOE NPOU3BENEHUE Ul HAXOXKICHUS
JUIMH U yTJIOB.




JlexapToBbI JlekapTOBbI KOOPINHATHI TOUEK HA IUIOCKOCTH. OcBauBaTh NOHATHE NPSIMOYIOJBHOW CHCTEMBI KOOPIMHAT,
KOOPAUHATHI Ha | *YpaBHEHHE NPSAMON.* YTIIOBOW KOA(PHUIIMEHT, TAHTCHC YIJIa |JIeKapTOBBIX KOOPAUHAT TOUYKH.
IUIOCKOCTH HaKJIOHA, IapaJuIeIbHbIC U NEPIEHAUKYIISPHBIEC IPSMBIE. HccnenoBarh ypaBHEHHE NPSIMON M OKPYXKHOCTU C OIOPOU
9 ) VYpaBHeHHue OKpyKHOCTM. HaxoJeHue KOOpJAMHAT TOYEK |HA BOIPOCHBIM ILJIAH.
MEPECEUECHUS] OKPYKHOCTH U MPSIMOM. HaxoauTth LeHTp U pagnyc OKpYKHOCTH 1O €€ YPABHEHUIO.
MeTo1 KOOpAWHAT IIPU PEILIEHUU T€OMETPUUYECKUX 3a/1a4. Pemath 3agaym Ha HaXO0XJIEHUE TOYEK IIE€PECEUCHMS
Hcnonb3oBanne MeToga KOOPAUHAT B IPAKTUYECKUX 3a]1a4ax HPSIMBIX U OKPY’KHOCTEHN C IOMOLIBIO METOJa KOOPINHAT.
Hcnoab30BaTh CBOWCTBA YIJIOBOTO KOA(QUIMEHTA MPSIMOI
OpU pPELIeHUH 3aJ]ad, 1 OIPEICICHUS PacHOJIOKEHUS
MIPSIMOU.
IIpumeHsITH KOOPJAUHATHI [IPU PELLIEHUU F€OMETPUUECKUX U
NPaKTUYECKUX 3a7ad, Il IOCTPOEHUS MaTeMaTHYECKUX
MoJIeIel peasibHbIX 3a/1a4 («METO/ KOOPIUHATY).
IMosb30oBaTbesi I IOCTPOCHHS WM MCCIEAOBaHUMN
U(PPOBBIMU pECypCaMHu.
3HAKOMHUTBCS C MCTOPUEN PAa3BUTHUS T€OMETPUU
I[IpaBuibHbIE [TpaBuIIbBHBIE MHOTOYTOJIBHUKH, BBIYHUCICHHE HUX DJIEMEHTOB. | DopMyJaupoBaTh oIpezeeHue MPaBUJIbHBIX
MHOIOYIrOJbHUKH. (UKcio m W anuHa OKpPYKHOCTH. JIMHAa AYrM OKpYKHOCTH. | MHOIOYIOJIBHMKOB, HAXOAMTh MX JJIEMEHTEL.
Jiamnna Pannannas mepa yria. [Honb30BaTHCA MOHATHEM [UIMHBI OKPY>KHOCTH, BBEIEHHBIM

OKPY:KHOCTH H
IJIOIIAAb Kpyra.

[Tnomanp kpyra M €ro 3JI€MEHTOB (CEKTOpa M CETrMEHTa).
Boruncnenue miomazeit Guryp, BKIIOYAIOUINX IEMEHTHI KpyTa.

C TOMOIIBI0 NPAaBUIBHBIX MHOIOYTOJILHUKOB, OMpeneasiTh
YUCJIO T, JJIMHY IYTH U paJuaHHYI0 MEpy yriia 1o o0pasiry.

Bbrunciienue IIpoBoanTh mepexoa OT paJllaHHON MEpHI yria K IpagyCHOU
Iomaxein 1 Hao0OpOT 10 BU3YaJIbHOM omope.
8 4) OmnpeneasaTs MI0IIALb KPyra.
BoiBoauTts dopmyaasl (B TpagyCcHON U paJuaHHON Mepe) s
JUIMH YT, IUIOLAZENd CEKTOPOB M CETMEHTOB C OINOPOM Ha
BOIIPOCHBI IIJIaH.
BoruncasaTe 1wiomanu (uryp, BKIIOYAIONIUX DIEMEHTHI
OKpPY)XKHOCTH  (Kpyra) C OHOpOil Ha  CHPaBOYHYIO
HH(pOpMaIIHIO.
HaxoauTp 1UI0IIAIM B 337ja4aX peAIbHOM )KU3HH.
JABuxenunst *TloHsiTHE O JBUKCHUH TIIOCKOCTH. Pa3ouparp  npumepbl,  WUIIOCTPUPYIOUIME  MOHATHS
IVIOCKOCTH [TapannenbHBIN EpeHOC, TOBOPOT U cUMMETpUA. OCH U UEHTPHI | ABUKEHHUS, IEHTPOB U OCEH CUMMETPHH.




(69) CHUMMETPUM. @opMyJIHPOBATH ONPEACICHUs IAPAIUIEIBHOIO IMEPEHoca,
[Tpocreiine npUMEHEHNUs B PELLIEHUH 3a7a4™. IIOBOPOTa M OCEBOM CHMMETPUU C BU3YaJbHOM OIIOPOM.
HaxoauTh HENOBUKHbIE TOUKH 110 00pa3Ly.
HaxoanTh IIEHTPBI U OCH CUMMETPUH npocTeimux ¢uryp mo
obpasiy.
*TIpuMeHATHh apajUIeIbHbI MEPEHOC U CUMMETPHUIO IIpU
pelLIeHNH FeOMETPUUECKUX 3aau (pa3ouparh IpUMEPHI).
Hcnoab30BaTh 17151 HIOCTPOCHUS U UCCIIEIOBAHUHN IIU(PPOBBIE
pecypchL.*
IToBTOpEHUeE, [loBTOpEeHHE OCHOBHBIX MOHATHH U METOJAOB KypcoB 7—9|OmnepupoBarh NoHATHUAMHU: (QuUrypa, Touka, Ipsmas, yroi,
00001meHne, KJIacCOB, 0000I1IeHUE U CUCTeMAaTH3alMs] 3HAHUH. MHOTOYTOJIbHUK, PpaBHOOEIPEHHBII W  PaBHOCTOPOHHUI
cucremaTusamus | [Ipocreiime reomerpuueckue (GUTYpHI M HUX CBOMCTBA. | TPEYTOJIBHUKH, TPSIMOYTOJIBHBIA TPEYrojibHUK, MEIUaHa,
3HAHMH H3mepeHne reoMeTpu4eCcKiX BEJIUYHH. OuccekTpuca M BBICOTa TPEYroOJIbHUKA, Mapajljiesorpamw,
(7 q) TpeyroybHUKA. poMO, NpsAMOYIOJIbHHUK, KBapaT, Tpameuus; OKPYXKHOCTb,

[TapannenbHble U IEPIIEHUKYIISIPHBIE MIPSMBIE.
OkpyXHOCTh U Kpyr. ['eomeTpuueckue MOCTPOCHUs. YTIbI B

OKPY)KHOCTU. BrucaHHble U  ONHMCaHHBIE  OKPY>KHOCTHU
MHOTOYTOJIbHUKOB.

IIpsimast 1 OKPYKHOCTB.

YeThIpEXYroJIbHUKY. Bnucannseie u OIIMCaHHbIE
YETBIPEX YT OJIbHUKHU.

Teopema Iludaropa u Hauana TpuroHomerpuu. Pemenre o0mmx
TPEYTrOJIbHUKOB.

[IpaBuIbHBIE MHOTOYTOJIBHUKH.

[TpeobpazoBanus IIJIOCKOCTH. JBrxenus. [Tomobwue.
Cummerpus.

I[Inomans. Beruucinenne 1mromanei. [lmomaan momoOHBIX

(uryp.
JlexapToBbI KOOPAMHATEI HA IIJIOCKOCTH.
BekTopbl Ha TIOCKOCTH.

KacaTesbHas; paBeHCTBO M Moaodue (Guryp, TpeyrojibHUKOB;
NapajuleIbHOCTh M NEPHEHIUKYJISIPHOCTh MPSMBIX, YIOJ
MEXIY NpSAMbIMHU, CHMMETPUS OTHOCHUTEIIBHO TOYKU MU
NpsIMOM; JJMHA, PAacCTOSHME, BEJIWYMHA YIJa, IUIOLIAlb,
EPUMETP.

Hcnoan3oBate  ¢opmyJibl:  NEepUMETpa U IJIOLIATU
MHOTOYTI'OJIbHUKOB, IUIMHBI OKPY>KHOCTH U IUIOLIAAM Kpyra,
00bEMa IPSMOYTOJIBHOTO MapajlIesIenuIe 1a.

OnepupoBaTh MNOHATHAMHU: IPAMOYrOjbHAas  CHCTEMaA
KOOpJAUHAT, BEKTOP; MCNOJAb30BaTh JOTH IOHATHA A
IPEJCTaBICHNs JAHHBIX U PEUICHMs 3a/ad, B TOM YHCIE U3
JIPYTUX y4EOHBIX MPEIMETOB.

Pemiate 3agaum Ha TOBTOPEHHE OCHOBHBIX IIOHSTHH,
WUTIOCTPAIMIO CBSI3eH MEXIy pazIUYHBIMU YacTAMHU Kypca.
Bbi0upaTs MeTOA [UI PELICHUA 3aa4u.

PemaThb 3a1a4u U3 MOBCEAHEBHON KHU3HU.




ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosnuyectBo yacos DJIeKTPOHHbIE
undgposbie
Nen/m  Tema ypoka Beero Kontposbubie IIpakTuueckue 00pazoBaTebHbIe
padoThI padoThI pecypesl
1 [Ipocreiimue reomeTpuyeckue 0ObEKTHI. 1 bubnmoreka [JOK
Touka, npsmas, OTpe30K https://m.eds00.ru/8866b724
5 [Ipocreiimue reomeTpudeckrue 0ObEKTHI. 1
JIy4d u yron. buccekrpuca yrna
3 JlomaHasi, MHOTOYTOJIBHHK 1 bubmiorexa HOK
’ yr https://m.edso0.ru/8866¢ch6a
4 PaBenctBO reomerpuyeckux uryp. 1
CpaBHeHUE OTPE3KOB U YIJIOB
5) JnuHa otpeska. M3amepenue oTpe3koB 1
6 I'panycnas mepa yriia. U3mepenue yrios. 1 bubnnorexa [JOK
Buns! yrnos https://m.edso00.ru/8866¢c3ea
v N3mepenue TMHENHBIX U YTJIOBBIX BEIUYHH, 1
BBIUHCJIEHHE OTPE3KOB U YTIJIOB
bu6mmoreka [{OK
8 CMEXHEIE YT . https://m.eds00.ru/8866c5c0
9 BeprukanbHbie yribl 1

bub6nmoreka [JOK



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c5c0

https://m.edsoo.ru/8866¢c7be

10 CMeXHBIC U BEPTUKAIBHBIC YTJIbI
11 [Iepnenpukymnsapusie npsamsele. [loctpoenue
IPSIMBIX YTJIOB HA MECTHOCTHU
12 Pewmenue 3anau no reme «HavanbHbie
F€OMETPUUYECKHUE CBEACHUS»
KonTponbnas paborta Ne 1 o reme
13 "ITpocreiimue reomerpuyeckue GUrypsl 1
uX cBoiicTBa"
Tpeyronbuuk. [loHsiTHE O paBHBIX bubmmoreka [JOK
14
TPEyroJbHUKAX https://m.eds00.ru/8866ce80
15 IIepBrIil TpU3HAK paBEHCTBA TPEYTOJIbHUKOB bubmorexa LIOK
p P P peyr https://m.edso00.ru/8866d1fa
16 [lepBblil NpU3HAK paBEHCTBA TPEYTOJIbHUKOB
17 [lepnenaukynsp u HakioHHas. PaccrosiHue
OT TOYKH J0 MPSMOM.
18 Menananbl, OUCCEKTPUCH U BBICOTHI
TPEYroJIbHUKA
PaBHOOe1peHHbIE U PABHOCTOPOHHNE bubnnoreka [JOK
19
TPEYTOJbHUKH https://m.eds00.ru/8866d6fa
20 CBoiicTBa paBHOOEIPEHHOTO TPEYTOIbHUKA Bubmzorexa LIOK
p P peyr https://m.eds00.ru/8866d880
21 [Tpu3Haku paBHOOEIPEHHOTO TPEYTOJIbHUKA bubmorera [JOK

https://m.eds00.ru/8866d880



https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880

bu6mmoreka [JOK

22 BTtopoii npu3Hak paBeHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/8866d34e
23 BTtopoii npu3Hak paBeHCTBA TPEYTrOJIBHUKOB
24 Tpernii mpu3HAK paBEeHCTBA TPCYTrOJILHUKOB Bubmiorexa OK
P p p peyr https://m.edso0.ru/8866e01e
o5 Pemenue 3anau no teme "llpusnaku
PaBEHCTBA TPEYroJbHUKOB"
26 KonTponbhas pabota no teme "lpusnaku bubmmoreka [JOK
paBEHCTBA TPEYTrOJIbLHUKOB" https://m.edso0.ru/8866echc
27 [TapannenbHble psiMble
28 [Tpu3HaKy nmapauIeIbHOCTH IPAMBIX Bubmorexa OK
P p P https://m.edso0.ru/8866f3b0
29 IIpu3Haku mapauieIbHOCTH IPSIMBIX Bu6maorexa IJOK
p p p https://m.edso0.ru/8866¢ef64
[TpakTHyeckue crocoObl MOCTPOCHUS
30 napaJuiebHBIX MPAMBIX. PaccTosHue Mexy
napauIeIbHBIMA TTPSIMBIMU
31 [TaTeiii moctynar EBknuaa (akcuoma
NapauIeIbHBIX MPSIMBbIX)
Hakpect nexaninue, COOTBETCTBEHHEIC B
32 0 H(I))CTO OHHHI: JIbI, 0Opa30BaHHBIE TIPU Brbmrotera HOK
a P YIIIbL, ODpasos p https://m.eds00.ru/8866f086
MEPECEUCHHH MPSMBIX CEKYIIEei
13 CaolicTBa yrioB, 00pa30BaHHbBIX JIBYMs

napajiCJIbHbIMH IPAMBIMHA U CeKYIJ_[Cﬁ



https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

VTIIBI ¢ COOTBETCTBEHHO napauiCIbHbIMU

34 WIM NIEPIEHIUKYISIPHBIMU CTOPOHAMU
35 Pemenue 3anau no treme "[lapannensHbie
npsimblie"
36 KonTtponpHas pabora o Teme
"[TapannenbHbie npsambie"
37 CymMa yTiioB TpeyrojabHHUKA bubmorexa OK
Y 4 peyr https://m.eds00.ru/8866f630
38 CyMMa yTII0B BBITYKJIOTO MHOTOYTOJIbHUKA bubmorexa HOK
y 4 a A https://m.eds00.ru/8866f8ba
39 BHeniaue yritel TpeyrojibHUKa bubmorera [JOK
https://m.edsoo.ru/8866fase
40 Buemrnue yriel TpeyroasHUKa
a1 OCTpOyTroNbHBIN, IPSIMOYTOIBHBIN U
TYNOYTOJIBHBII TPEYTOJbHUKH
TeopeMa 0 COOTHOILIEHUSAX MEXKIY bubnuorexa [JOK
42
CTOPOHAMHU U yIJIaMH TPEYrOJIbHUKA https://m.eds00.ru/8866e26¢
43 HepasenctBo tpeyronbauka. HepaBeHcTBO bubnnorexa [JOK
JIOMaHOHN https://m.eds00.ru/8866e3a2
44 HekoTopsie cBoICTBa U IPU3HAKU
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
45 [TpstMOYTONIBHBIN TPEYTOJILHUK C YTIIOM B bubnuorexa [IOK
30° https://m.edso00.ru/8866eb22
46

CBOMCTBO MEIUaHbI NPAMOYT'OJIBHOTO

bub6nmoreka [JOK



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22

TPEYrOJIbHUKA, IIPOBEAEHHON K TUIIOTEHY3€

[Ipu3Haku paBeHCTBA NPAMOYTOJIbHBIX

https://m.edsoo.ru/8866e9ec

bubmuoreka [JOK

47 TPEYrOJILHUKOB https://m.eds00.ru/8866e88e
Pemenue 3amau o reme "Cymma yriioB
48 TpeyroiabHuKa. [IpsMoyroapHbIii
TPEyroJbHUK"
KonTtponsHast padora o reme "Cymma
49 H};TBPTH: . :JIII))HHI; E ;Ml\(/i OJI}:\}/IIII\:[HZ bubmorera [JOK
T peyr | - HPAMOYT https://m.edsoo.ru/8866fe6e
TPEYTOJIbHHUK
50 [loHsiTHE O TEOMETPUYECKOM MECTE TOUYEK bubmorexa HOK
https://m.eds00.ru/8867013e
buccektpuca yrna u cepeAMHHbBIN
ol neprex I1)/H< JI;}IT K OT eIS)KH KaK bubmoreia OK
PTCHAIIYIAP PE3KY https://m.eds00.ru/88670508
reOMETPHUYECKHE MECTa TOUEK
52 OkpyxHocTb 1 Kpyr. CBOMCTBA TMaMeTPOB bubnuotexa [JOK
U XOpJ OKPYKHOCTH https://m.eds00.ru/88670800
B3anmMHoe pacronoxeHre OKpy>KHOCTH U
53 npsiMOi Kzl)caTeHBHaﬂ U CeK pya;l K bubmorera [JOK
P ’ v https://m.edso00.ru/88670e9a
OKPY>KHOCTH
54 OKpy’KHOCTb, BIUCAHHAS B yToOJl
55 OKpyXHOCTbh, OITUCAHHAS OKOJIO bubnmnoreka [JOK
TpeyrojibHUKa https://m.eds00.ru/88670a62
56 OKpYy>KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK bubmiorexa OK

https://m.edsoo.ru/8867103e



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e

[Ipocrelinue 3aa4u Ha TOCTPOEHUE.

bubmuoreka [JOK

7 :
> Hoctpoere yriia, paBHOTo AHKOMY https://m.eds00.ru/88671188
[TocTpoenne GUCCEKTPUCHI yTiia
[Ipocretinue 3aa4u Ha MOCTPOEHUE.
58 [TocTpoeHue TpeyroibHHUKA MO TPEM
AJIeMEHTaM
[Ipocreitmme 3aga4n Ha IOCTPOCHHUE.
[TocTpoeHue cepeMHHOTO NMEePIeHAUKYIISIpa bubmmoreka [JOK
59 N
K oTpe3Ky. [locTtpoenue nepnenaAnKyIsspHOn https://m.eds00.ru/886712d2
IPSAMO
60 KonTponpHas padora o teme "OKpyKHOCTb bubnunoreka [JOK
u Kpyr. 'eomerpuyeckue noctpoeHus" https://m.eds00.ru/88671462
61 Cummerpuuanbie Gurypsl. [Ipumepst
CUMMETPHUH B OKPYKAIOIIEM MUPE
62 OceBas cuMMeTpus U €€ CBOMCTBA
[ToBTOpeHue u 00001IeHIE 3HAHHIA
63 OCHOBII{DLIX MOHSTHIA II/lIIMeTo OB Kypca 7 bubmorera [JOK
#1OB KYP https://m.eds00.ru/886715b6
KJjlacca
[ToBTOpeHue u 00001IeHIE 3HAHHI
64 OCHOBII-IDLIX MOHSTHIA II/IIIMeTo OB Kypca 7 bubmorera [JOK
/OB KYP https://m.eds00.ru/886716ec
KJjlacca
[ToBTOpeHue u 06001IeHNE 3HAHUT
65 OCHOBII:LIX MOHATUHI IIjIlMeTo OB Kypca 7 bubmorera [JOK
/OB KYP https://m.eds00.ru/886719bc
KJjlacca
66 HToroBast KOHTpOJIbHAS paboTa



https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

67 AHaau3 UTOroBOM KOHTPOJIbHOM pabOTHI. 1
68 O06o0maromuii ypok 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
8 KJIACC
Konn4yectBo 4yacos DJIeKTPOHHbIE
Ne Tema vDoKa Hara undgponbie
n/n yp Beero Kourposbubie  IIpakTHueckHe  y3yyenuss  06pa3zoBaTebHbIC
paﬁOTbI paﬁOTbl pecypcbl
1 [Tapannenorpamm, ero Npu3HaKy U CBOWCTBA 1 bubmorera [JOK
P paMM, P https://m.edso00.ru/88671af2
2 [Tapamrenorpamm, ero Npu3HAaKu U CBOMCTBA 1 bubmorera [JOK
’ https://m.eds00.ru/88671ca0
3 [Tapannenorpamm, ero mpuU3HaKy U CBOWMCTBA 1 bubmorexa [JOK
P pamMM, P https://m.eds00.ru/88671ca0
4
A g 1 Busmoress 10K
PAMOYT > POND, KBAAPL), https://m.eds00.ru/88671dea
MPU3HAKA U CBOMCTBA
4
o | e o e 1 B 10K
PAMOYT > POND, KBAAPL), https://m.eds00.ru/88671f20
MPU3HAKA U CBOMCTBA
6 YacTHbIe ClTyJau MapauieiorpaMMoB 1 bu6miorexa [OK
(IIPAMOYTONBHUK, POMOG, KBAZPAT), HX https://m.eds00.ru/8867209c



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c

IIPU3HAKU U CBOMCTBA

7 TpaneLus bubmuoreka [JOK
parietl https://m.edso0.ru/88672358

8 PaBHOOOKAs 1 IPSAMOYTOJIBHAS TPATICIIHH Enbmiorexa IOK
https://m.edso0.ru/8867252¢e

9 PaBHOOOKAS U IIPAMOYTOJIbHASA TPAIEIIAN Bubmzorexa LIOK
P yr pariett https://m.edso0.ru/88672858

bu6mmoreka [IOK
10 Meton ynsoeHus MeMaRE! https://m.edsoo.ru/88672b14

11 [lenTpansHas cuMMeTpus bubmorera [JOK
https://m.edso0.ru/88672h14

12 KonTponbnas pabora nmo teme bubnuorexa [JOK
"YeTpIpEXyroJpHUKN" https://m.eds00.ru/88672c9a

13 Teopema Daneca u Teopema o bubnnoreka [JOK
MIPONOPLHOHAIBHBIX OTPE3KaX https://m.edso0.ru/8867337a

14 CpenHsist TMHUS TPEYroJibHUKA bubmorexa [JOK
https://m.edso0.ru/88672e0c

15 CpenHsist TMHUS TPEYroJibHUKa bubmorera [JOK
https://m.edso0.ru/88672f38

16 Tpamnenus, €€ cpequsis TUHASL bubmiorexa IJOK
paretu, pel https://m.eds00.ru/88672358

17 Tpanenus, e€ cpeauss INHUS Bubmzorexa LIOK
panctys, pei https://m.edso0.ru/88673064

18 [IponopuroHalbHbBIE OTPE3KU

bu6mmoreka [JOK



https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064

https://m.edso0o.ru/88673794

19 [IponopuiroHalIbHBIE OTPE3KU bubmmorexa [JOK
https://m.eds00.ru/88673794
20 LlerTp Macc B TpeyroJbHUKE bubmiorexa LIOK
P ey https://m.eds00.ru/886738fc
bu6mmoreka [IOK
21 Tonobuere TpeyrombHHKH https://m.eds00.ru/88673a78
22 Tpu npuzHaka mogoous TPEyroJbHIUKOB bubmorexa LHOK
https://m.eds00.ru/88673bae
23 Tpu npusHaka nogo0us TPEeyroJbHUKOB bubmorexa HOK
putp A peyt https://m.eds00.ru/88673d52
24 Tpu npusHaka nogo0us TPEeyroJbHUKOB bubmorera [JOK
https://m.eds00.ru/8867400e
25 Tpu npuzHaka nogo6us TpeyroJbHUKOB
26 [TpumeneHne mo00us IPH PeIICHUH
MPAKTUYECKHX 3a/1a4
97 KontponsHas padora o teme "[loo0HbIe bubnuoreka [IOK
TPEYroJabHUKN" https://m.eds00.ru/8867445a
28 CaoiicTBa mionaie reoMeTpuIecKux bubnuorexa [JOK
¢buryp https://m.edso00.ru/886745fe
29 @opMyiibl IS IUIOIIAAHA TPEYTOJIbHUKA, bubnnoreka [JOK
napajuiesorpaMmma https://m.eds00.ru/88674860
30 @opMyiibl I IUIOIIAANA TPEYTOJILHUKA, bubnnorexka [JOK

nmapajjicjiorpaMmma

https://m.edsoo.ru/88674a22



https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22

DopMyIbl 114 IJIOUIAAN TPEYTOIbHHKA,

bubmuoreka [JOK

31 napajuiesorpamma https://m.eds00.ru/88674a22
30 @opMyIibl 1JIs IUIOIIAIA TPEYTOJIbHUKA, bubnmoreka [JOK
rnapajenorpamMmma https://m.eds00.ru/88675288
33 @opMyIIbl IS IUIOIIAANA TPEYTOJIBHUKA, bubnunoreka [IOK
napajienorpamMmma https://m.eds00.ru/8867542c
. bu6mmoreka [IOK
34 Brruncnenue miomaaei CiIokHbIX GUTyp https://m.edsoo.ru/88674678
. bubmuorexa [JOK
35 IInomanu puryp Ha Kierdaroii Oymare https://m.edsoo.ru/8867473e
36 [Tnomaau moxoOHBIX GuUryp
37 [Tnomaau nogo6HbIX GUryp
38 3a1a4uu ¢ MPAKTUICCKUM COJICPKAHHEM bubmorexa OK
https://m.eds00.ru/88675558
39 3ajaun ¢ IPaKTUYECKUM COJEPKaHUEM bubmorexa [JOK
a P Aep https://m.eds00.ru/88675684
40 Pemenne 3anau ¢ moMomnip0 MeTo1a bu6mmoreka [IOK
BCIIOMOTATEIILHON ILIOMIAIU https://m.edso00.ru/88674190
" " bubnuorexa [JOK
41 Kontponbras padota mo teme "Ilnomanp https://m.eds00.ru/8867579c
N bubnuotexa [JOK
42 Teopema [Tudaropa u e€ npumeHeHme https://m.edso0.ru/88675918
43 Teopema [Iudaropa u e€ npumeHenue bubmorexa HOK

https://m.eds00.ru/88675918



https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918

bu6mmoreka [IOK

44 Teopema [Tudaropa u e€ npumeHenue https://m.edsoo.ru/88675abe
45 Teopema I[Tudaropa u e€ npuMeHeHue
46 Teopema I[Tudaropa u e€ npuMeHeHue
OmnpeneneHne TpPUrOHOMETPUIECKUX
KLUH OCTPOro yria npsiMoyroibHOIro
47 g) yeH L([)JII)HI/IKE I/I}II“I;HOMI::T H‘Z;CKHG bubmorera [JOK
peyr > 1P P https://m.eds00.ru/88675d32
COOTHOILIEHUS B IPSIMOYTOJIbHOM
TPEyrojbHUKE
48 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO bubmorera [JOK
P P A https://m.eds00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
51 KonTponbnas padora no teme "Teopema bubnuoreka [IOK
ITudaropa u Havana TpuroHomerpun" https://m.edso0.ru/8al407e8
59 Bnucanusie u ieHTpaIbHBIEC YIIIbI, YTOJ bubnmnoreka [JOK
MEK1y KacaTeJIbHOU U XOPAOU https://m.edsoo.ru/8al1415b2
BnucanHbie U LIEHTPaIbHBIE YIUIBI, YIOJI bubnnoreka [JOK
53 . .
MEK1y KacaTeJIbHOW U XOPAOU https://m.edso00.ru/8a141940
BrucanHble U LIEHTPAIbHBIE YIUIBI, YTOJI bubnnorexka [JOK
54 . .
MEXy KacaTeJIbHOW U XOpAOoH https://m.edsoo.ru/8al141b34
55 VYTibl MeXAY XOpIaMU U CEKYLTUMU
56 VYTIibl MeXAYy XOpJaMu U CEKYIIUMHU



https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34

Brmcanubie 1 onyucaHHEIS

o7 YeThIPEXYTOJIbHUKH, UX MPU3HAKH U bubmoreia OK
SPEXYE > HX TP https://m.eds00.ru/8a140f86
CBOICTBa
Briucanssle u onucaHHble
58 YeThIPEXYTOJbHUKH, UX IPU3HAKHU U bubmmorexa [JOK
e ’ P https://m.edsoo.ru/8a1416d4
CBOICTBa
Briucannble u onvcaHHbIe
59 YeThIPEXYTOJbHUKY, UX NTPU3HAKHU U bubmorexa LHOK
DPeRYT ’ P https://m.edsoo.ru/8a1416d4
CBOICTBa
[IpuMeHeHne CBOWCTB BIIMCAHHBIX U
60 OINMCAaHHBIX YETHIPEXYTOJbHUKOB IIPU
pelIeHNH T€OMETPUUECKUX 3a1a4
[IpuMeHeHne CBOWCTB BIIMCAHHBIX U
61 OINMCAaHHBIX YETHIPEXYTOJBbHUKOB IIPU
pelIeHNH FeOMETPUUECKUX 3a1a4
62 B3aumHoe pacnonoxenue 1Byx bubnuoreka [IOK
OKPY’KHOCTEH, 0011I1e KacaTelbHbIe https://m.edso0o.ru/8a1410a8
63 Kacanne okpyxHOCTEN bubmorexa HOK
Py https://m.edso0.ru/8al410a8
KonrtponbHast paborta o Teme "YTiibl B
64 OK )iHOCTI/I ]IE.)HI/IcaHHLIe Y OIIMCAaHHbIE brbmorexa HOK
Py ) | https://m.edsoo.ru/8a141c88
YETHIPEX yTOILHUKU
65 IToBTOpEHNE OCHOBHBIX IIOHATUI U METOLOB bubnnoreka [JOK
KypcoB 7 u 8 Kj1accoB, 0000111eH1e 3HAHUN https://m.edsoo.ru/8al41lddc
66 [ToBTOpEHNE OCHOBHBIX MOHSTHI U METOJIOB bu6mmoreka [JOK

KypcoB 7 u 8 Ki1accoB, 0000IIeHre 3HAHUN

https://m.edsoo.ru/8al4lefe



https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe

67 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB bubnmoreka [JOK
KypcoB 7 u 8 KJ1accoB, 0000IIeHHE 3HAHUN https://m.edsoo.ru/8a142368
68 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB 1 bubnmoreka [JOK
KypcoB 7 u 8 KJ1accoB, 0000IIeHHE 3HAHUN https://m.edsoo.ru/8al420ac
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 0

TEMATHUYECKOE INIAHUPOBAHUE YUEBHOT'O KYPCA «BEPOSITHOCTH I CTATUCTHUKA»
(ITO0 TOJIAM OBYYEHUS$I)

7 knacc (34 4)

Ha3zpanue
pa3nea (Tembl)
(umncJyi0 yacon)

OcHoBHOE cogepkaHue

XapakTepucTHKA JeATeJbHOCTH 00y4al0 MU XCS

IIpeacrasiienue
AAHHBIX
(74)

[IpencraBnenne manHbix B Tabnumax. [Ipaktuueckue
BBIUMCIECHHMS 10 TaOAMYHBIM JaHHBIM. VM3BredyeHuwe u
WHTEpIpeTalus TabauyHbIX AaHHBIX. [IpakTHdeckas paboTa
«Tabnuus».

I'paduueckoe mnpencraBieHrne MAaHHBIX B BHJE KpPYTOBBIX,

CTONOUKOBBIX  (CTONMOUATHIX)  nuarpamMM.  YTeHwe U
mocTpoeHne  jguarpamMm.  Ilpumepsr  aeMorpadudecKux
Jarpamm.

ITpakTnueckas pabota «/luarpaMmsDy.

OcBanBath Ha  0a30BOM  YpOBHe  CHOCOOBI
NPE/ICTaBICHNS] CTATUCTUYECKUX IaHHBIX W YHCIOBBIX

MacCMBOB C TIIOMOHIIbIO TaOaWI[ W JAMAarpaMM C
UCIIOJb30BAaHUEM  aKTYalbHBIX UM BAXKHBIX JIAHHBIX
(nemorpaduueckue JTAaHHBIE, IIPOU3BOJCTBO

MPOMBIIIJICHHOW M CEIIbCKOXO3SHCTBEHHON MPOIYKIUH,
OOLIECTBEHHBIE U PUPOIAHBIE SIBJICHMUS).

M3yyar, Metoabl paboTbl ¢  TaONMYHBIMH U
T’pa(i)I/I‘IeCKI/IMI/I HpeJICTaBHeHI/ISIMPI JAHHBIX C IIOMOIIIBIO
U(POBBIX PECYpCcOB B XOJE€ NPAKTHUECKUX pPaboT (c
HaIPaBJISAIONMICH TOMOIIIBIO).



https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

OnucareabHas
CTATHCTHKA
8 4)

UYucnossie Habopbl. CpenHee apudmMeTndeckoe.

Menaunana 9ucioBoro Habopa. Y CTOMYMBOCTh MEIUAHBI.
[IpakTuueckas pabora «CpeqHue 3HaUCHUS».

HauGonpiiee n HauMeHbIIEe 3HAYEHHUS YHUCIOBOTO Habopa.
Pa3max.

OcBanBaTh Ha 0a30BOM YPOBHE MOHSITHSI: YHCIOBOU
HaOOp, Mepa IEHTPAITBHON TEHICHIMH (Mepa IeHTpa), B
TOM YHCJIe CpeHee apudMeTnieckoe, MeInaHa.
OnucpIBaTh CTATUCTUYECKHE JaHHBIE C IOMOIIBIO
cpeaHero apuMETHYECKOro U MeAMaHbl. Pemarh 3aqaun
(c ucmonb30BaHMEM 3PHUTEIBHON HATTISAAHOCTH H/HIU
BEepOAIBLHOM OTOPHI)

HN3yyarh cBOMCTBA CPEIHUX, B TOM YKCIIE C IIOMOLIBIO
IU(POBBIX PECYpCcoOB, B XO0JI¢ MPAKTHYECKUX PadoOT, (C
HAIpPAaBJIAIOIIEH TOMOIIBIO).

OcBauBaTh Ha 6230BOM yYpOBHe MOHSITHA: HauOoJIbIlIee
¥ HaMEHbIIIee 3HAUCHHsI YHCIOBOTO MAacCHBa, pa3Max.
Pemarsp 3agaun Ha BBIOOp crioco0a ONMMCaHUS TaHHBIX B
COOTBETCTBUU C TPHPOJION JAHHBIX W  LEISIMHU
UCCIICIOBAHMSI C HAMPABJISIONICH TOMOIIIBIO.

Cayuaiinas
W3MEHYHBOCTh
(6 1)

*CayyaiiHasi U3MEHUUBOCTH (IIpuUMepbl). YacToTa 3HaYeHUI B
MaccuBe AaHHBIX. [ pynnupoBka. 'ucrorpaMmsl.
[IpakTuueckas padota «CiydaiiHas U3MEHYMBOCTbY. *

*OcBanBaTh NOHATHS: YaCTOTAa 3HAYCHUH B MAacCCHBE
JAHHBIX, TPYIIIUPOBKA JaHHBIX, TUCTOrPaMMa.

CTpouThb TUcTOrpamMMbl IO 00pasiy

OcBauBaTh rpaduyeckue npeacTaBIeHUs] Pa3HbIX BUIOB
CIy4ailHO W3MEHYMBOCTH, B TOM YHCJIE C IMOMOIIBIO
U(POBBIX PECYPCOB, B XOJI€ MPAKTUUYECKON pabOThI. ™

BBenenue B
Teopuio rpagos
(4 9)

*T'pa¢, Bepunna, pedpo. IlpeacraBienne 3agaun ¢ MOMOILBIO
rpada. CreneHp (BaJ€EHTHOCTH) BepuInHBL. Yucino pébep u
cymmapHas creneHb BepiinH. Llens u nuki. Ilyte B rpade.
[Ipeacrasnenune o csizHocTU Tpada. O6xon rpada (dinepos
nyTh). [IpencraBnenne 00 OpHeHTUPOBAHHBIX Tpadax.™

*OcBauBaTh moHsTHs: rpad, BepmuHa rpada, pedpo
rpada, cTenenp (BaJIGHTHOCTh BEPIINHBI), IEMb U IIUKIL.
OcBauBaTh NOHSATHA: NyTb B rpade, SHIEpPOB MYTh,
00xon rpada, OpUeHTUPOBAHHBIN rpad.

OOcy:xxgaTh pemieHHe 3a4a4¥  Ha IIOMCK CYMMBI
creneHerd BepmuH rpada, Ha MOMCK o0xoma rpada, Ha
MOUCK TMyTeid B  OPUEHTHPOBAHHBIX Tpadax ¢
HaITPaBJISAOIIEH TOMOIIIBIO.

OcBanBaTh CHOCOOBI TNPEACTABICHUS 3aJady M3 Kypca
anreOpbl, TEOMETPHH, TEOPUU BEPOSTHOCTEH, APYrHX
OpeIMEeTOB ¢ TmoMolblo rpadoB  (KapThl, CXEMBI,
AIIEKTpUYECKUE LEenH, (YHKIHOHAIbHBIE COOTBETCTBUS)




Ha mpumMepax. *

BeposiTHOCTH M *CnydaliHBI OMBIT W ciay4aiiHOe coObITHE. BepositHocTh M | *OcBauBaTh MOHSITHS: CIyYailHBIN OMBIT M CiydaiiHOE

4yacToTra qacToTa COObITHS. Ponb ManoBEepOSTHBIX M HPAKTUYECKH | COOBITHE, MAJOBEPOATHOE U IPAKTHUECKH JTOCTOBEPHOE

CJIy4aifHOr o JOCTOBEPHBIX COOBITUI B mpupoze U B obmecTBe. MoHeTa u | coOBITHE.

co0bITHA UrpajabHasi KOCTb B TEOPUU BEPOSTHOCTEH. M3yyaTh 3HAYMMOCTb MAaJOBEPOSTHBIX COOBITUH B

49) [TpakTuyeckas padora «HacTora BeIaAEHUS Opiiay.™ npupoJie M OOIIECTBE Ha BaXXKHBIX MpUMeEpax (aBapuu,
HECUYacCTHbIE cilydau, 3aluTa HEepCOHAIbHON
uHpOopMaLuy, epeaada JTaHHbIX ).
H3yyath poib KIIACCUYECKUX BEPOSTHOCTHBIX MOJAEIEH
(MOHeTa, UrpajgbHasi KOCTb) B TEOPUU BEPOSTHOCTEH.
Ha6monaTth W m3y4yaTh 4acTOTY COOBITMM B HPOCTBIX
OKCIEPUMEHTaX, B TOM YHCJE C TOMOIIbI0 HU(PPOBBIX
pECypcoB, B X0/1€ MPAKTUYECKONH pabOThL. ™

O0o00meHue, IIpencraBnenne  paHHbIX.  OmnucarenpHas — craTUCTHKA. | [IoBTOPATH M3y4EHHOE U BBICTPAMBATh CUCTEMY

KOHTPOJIb BeposiTHOCTB CitydaitHOTO COOBITHSI. 3HAHUU.

Sy Pemath 3aaun Ha NPEICTaBICHUE U ONMCAaHUE JaHHBIX
c MTOMOLIBIO M3YYEHHBIX XapaKTEPUCTHK C
HaIIPaBJIAIOLLEH TOMOILBIO.
O0cyxaaThb NpUMepbl CIIy4alHBIX COOBITHH,
MaJIOBEPOATHBIX ~ M MPAKTUYECKHM  JTOCTOBEPHBIX
CIIy4ailHbIX COOBITUH, WX POJIM B TNPUPOAE U KU3ZHU
4eJI0BeKa

8 kiacc (34 v)
HasBanmue

pa3aeJa (Tembl) OcHoBHOE coaep:xaHue XapakTepucTHKA AeATeJbHOCTH 00YyYAIIUXCS

(4uCy10 YacoB)

IToBTOpEHue [IpencraBnenne  ganHbiX. OmnwucarenbHas — craTUCTHKA. | IIOBTOPATH M3yY€HHOE U BBICTPAMBATh CUCTEMY

Kypca 7 kjacca Cayuaiinas usMeHuMBOCTh. CpeiHre YnciIoBOro Habopa. 3HAHUH.

(4 49) Crny4aiiabie COOBITHSI. Beposaraoctu U 4yactorel. | Pemars, 3agmaum (Mo BH3YaJbHOHM oOmope) Ha




Kmaccnueckue MOACIN TCOPHUU BCpOHTHOCTCfIZ MOHCTa H
HurpajbHas KOCTb.

MIPEACTABICHUE M ONHMCAaHUE JAHHBIX C
M3YYEHHBIX XapaKTEPUCTHUK.

Pemars 3amaum (Mo BH3YyaJbHOM omope) Ha
IIPEJICTAaBICHUE TPYINIIMPOBAHHBIX JAHHBIX U OIKCAHUE
CIIy4ailHON U3MEHYUBOCTH.
Pematy 3agaum  (mo
omnpeneaeHue YaCTOTHI CIIy4alHbIX
obcyxaeHue IPUMEPOB CIIy4alHBIX COOBITHH,
MaJIOBEPOATHBIX u MIPAaKTUYECKH JIOCTOBEPHBIX
CIIy4alHbIX COOBITUH, WX POJIM B TNPUPOAEC U KU3ZHU
YeJI0BeKa.

IIOMOIIBIO

BH3yaJbHOH omope) Ha

COOBITHH,

OnucarejbHasa
CTATHCTHKA.
PaccenBanue
JaHHBIX

44)

*Otknonenus. Jucnepcus yucinoBoro Habopa. CraHgapTHoe
OTKJIOHEHHE YHCIIOBOTrO Habopa. /lmarpaMMel paccenBaHus. *

*OcBauBaTh TOHATHS: [HCIEPCUS W CTaHIAPTHOE
OTKJIOHCHHUE, HCIIOJIb30BaTh OTH XapaKTCPUCTUKU IS
OIMrUCaHuA paCCCUBAHUA NaHHBIX.

YyacTBoBaTh B 00CYKI€HHUH THNOTE3bI 00 OTCYTCTBUU
WJIM HAJTMYWU CBSI3H T10 TUarpaMMaM pacCeuBaHUSI.
CTpouTh AMarpaMMbl pPACcCEMBAHUA IO HMEIOUIUMCS
JAaHHBIM, B TOM YHCIIE C TIOMOIIBIO KOMITbIoTEepa (Tiocie
COBMECTHOT'O aHanu3a).*

Mmuo:kecTBa
(4 4)

MHoecTBO, MOAMHOXKeCTBO. Omnepaliui HaJ MHOKECTBAMU:
o0benuHeHue, mnepeceueHue, jgonosiHeHue.  CBoiicTBa
oreparuii HaJ MHOYKECTBaAMHU: MepPEeMECTUTENBHOE,
COUETATeIhHOE, PACIIPEICITUTEIIEHOE, BKITFOUCHUS.
I'padmueckoe mpencraBIeHEe MHOKECTB.

OcBanBaTh MOHATHSI: MHOXKECTBO, 3JIEMEHT MHOXECTBA,
IIOAMHOXXECTBO.

BbInoHATH onepauuu HaJ MHOKECTBAMHU:
o0beAHEHNE, TIepeceYeHne, A0MoJIHEHuE (110 00pasiy).
Hcnoab3oBaTh CBOMCTBA: MIEPEMECTUTENBHOE,
COYETAaTeNbHOE, PACHPEACIUTENbHOE, BKIIOYEHUS (C
HCIIOJIb30BAHUEM BU3YaJIbHOM OMOPBI).

Hcnonb3oBaTh Tpaduieckoe MpeacTaBiIeHNEe MHOXKECTB
IpY ONHCAHWUU PEATbHBIX MPOLECCOB M SBICHUH, NpHU
pEeIlIeHnN 3a/1a4 U3 APYTruX Y4eOHBIX MPEIMETOB U KypCOB
(c UCTIOIb30BaHUEM BU3YAJIBHOM OTOPHI).

BepositHOCTH
CJIy4ailHOT 0

COOBITHA.
CcOOBITHS.

DneMeHTapHbIe COOBITHS.
brnaronpusitcTByromme

Crnyuaiinbie
JJIeMEHTapHbBIE

OcBauBarhpb Ha 0a30BOM
JJIEeMEHTapHOe COOBITHE,

YPOBHE  TIOHSITHSI:
CllydaiilHOe COOBITHE KakK




coonITHSA
(6 9)

BepositHocT  coObITui.  OmBITBI ¢ PAaBHOBO3MOXHBIMU
3JIEMEHTAapHBIMH cOOBITHsAMU. ClTy4daifHbIi BEIOOD.
IIpakTruyeckas pabora «OIBITEl ¢ pPAaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMH COOBITUSMMI.

COBOKYITHOCTh ~ OJIarONPUSATCTBYIOIIUX  3JIEMEHTAPHBIX
COOBITHI1, PABHOBO3MOXKHBIE JIIEMEHTAPHBIE COOBITHS.
Pemiath 3a7a4m Ha BBIUKCICHHUE BEPOSTHOCTEN COOBITHIT
[0 BEPOSITHOCTSAM 3JIEMEHTApHBIX COOBITHH CIIydailHOrO
omnbiTa (C HMCHOJIb30BAHUEM 3PUTEIBHON HATISAHOCTH
u/Wn BepOabHON OIIOPHI).

Pemath 3a7a4n Ha BBIUKCICHHUE BEPOSTHOCTEN COOBITUI
B OIBITaX C PABHOBO3MOXXHBIMU  3JIEMEHTAPHBIMHU
COOBITUSIMH, B TOM YHUCIIE€ C IOMOIIbIO KOMIIbIOTEpa (C
UCIIOJIb30BAHUEM  3PHUTEIBHOM  HATJISIHOCTH  W/HIU
BEepOATBHOM OIOPHI).

IIpoBoauTh M HM3y4YaThb ONBITHI C PAaBHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMU COOBITUAMHU (C UCIOJIB30BAHUEM MOHET,
UTPATTbHBIX KOCTEH, IPYTUX MOJIEIIeH )
B XOJ€ TMpakTU4Yeckoi pabdoThl (C UCHOIB30BAHUEM
BU3yaJIbHOW OTIOPHI).

BBenenue
Teopuio rpagos
(4 9)

*JlepeBo. CBoiicTBa jJepeBa: €IWHCTBEHHOCTh  IYTH,
CYIIIECTBOBAHUE BUCSYEH BEPIIMHBI, CBSI3b MEXKIY YHCIOM
BepIIKH U ynciaoM péodep. [IpaBuno ymHOKeHHs. >

*OcBanBaTh NOHATHSA: JIepeBO Kak rpad Oe3 mukia,
BHCsAYas BepIIMHA (JIUCT), BETBb JE€peBa, NyTh B JIEPEBE,
JUaMeTp AepeBa.

H3yuath cBoOMcTBa [€peBa: CYIIECTBOBAHUE BHUCSYEH

BEPIINHBI, CIUHCTBEHHOCTh TIYTH MEXAYy JBYMS
BCpIIMHAMH, CBA3b MCXKAY YHCIIOM BCPIIMH W YHUCIOM
peodep.

YuacTBoBaTh B 00CYyXKIEHUH pelleHHs 3aJa4Hl Ha
MIOUCK U TepeyHcleHre MyTeil B JepeBe, OnpejeieHue
yucia BepIIMH uiau pédep B aepeBe, 00xoJ OMHAPHOTO
JepeBa, B TOM YHCIE€ C TPUMEHEHHEM IpaBUIIa
YMHOXEHUS. ™

Cayyaiinbie
coobITHS
(CR))

*TIpotuBononoxxknoe  coOwiTrie.  [lmarpamma  Diinepa.
OObenuHeHne u TmepeceyeHne coObITH. HecoBMmecTHBIE
coOpiTusa. ®opmyna crnoxenus BeposTHocTed. IIpaBuio
YMHOXEHHUSI ~ BEPOSATHOCTEH.  YCIOBHas  BEPOSITHOCTD.
HezaBucumpie  coObiTusi.  IlpencraBiieHne — cirydaitHOro

*OcBanBaTh MOHSATHA: B3aUMHO IMPOTHBOIIOJIOKHbIE
COOBITHS, ONepaluu HaJl COOBITHSMHU, OOBEIUHEHUE WU
nepecedyeHre coObITHH, Auarpamma Ounepa (Dinepa—
BenHa), COBMECTHbIE U HECOBMECTHBIE COOBITHSL.

N3yuaTth TeopemMbl O BEPOSTHOCTH OOBEIUHEHUS ABYX




OKCIICPUMCHTA B BUC z[epeBa.*

coOBITUH ((OPMYJIBI CTIOKEHHS BEPOSITHOCTEH ).
YuacTBoBaTH B 00CY’K/I€HMHU pellleHUs] 3aJ1a4d, B TOM
qrclie TeKCTOBBIC 3aJ]aul Ha OINpeesieHUEe BEpOsSTHOCTEH
OOBEAMHCHUS W TEPECCUCHUs COOBITUH C TOMOIIBIO
YUCJIOBOM  MpPsAMOHM, aAwarpamMm Oisiepa, (GOPMYJIbI
CJIO’KE€HHUSI BEPOATHOCTEH.

OcBauBaThb NOHSITHS: MIPABUIIO YMHOXECHHUS
BEpPOSITHOCTEH, YCIOBHAs BEPOATHOCTh, HE3aBUCUMBIC
COOBITHSI IEPEBO CIIYYaHOIO OIbITA.

N3yuars cBoiicTBa  (ONpeneleHUs1) HE3aBUCHUMBIX
COOBITHIA.

YuyacTBoBaTh B 00CY’KJA€HHM pelleHMs 3aJa4yd Ha
ompezieNieHre U UCTOIb30BAHUE HE3aBUCUMBIX COOBITHIA.
YuyacTBoBaTHh B O0CY:KI€HHM PpPelIeHUs 3aJa4M Ha
MOWCK BEpPOSITHOCTEH, B TOM 4YHCJIE YCIOBHBIX, C
MCIIOJIb30BAHUEM JIepeBa CIIy4ailHOTO OIbITa. ™

0O606menue,
KOHTPOJIb
4 4)

[IpencraBnenue manabix. OnucaTenbHas cTaTUCTHKA. ['padsbl.
DJIEMEHTEHI

BepositHOCTB CIIy4aliHOTO
KOMOHWHATOPHKH.

IloBTOPATH M3Yy4CHHOE M BBICTPAMBATH CHCTEMY
3HaHUM.

PemaTts 3amaum Ha NpeICTaBICHUE M OMMCAaHUE JAHHBIX
C  TOMOIIBI0  W3YYEHHBIX  XapakTEepUCTHK  (C
UCIIOJIb30BAHUEM BU3YaJIbHOM OMOPBI).

*Y4yacTBOBaTH B OOCYKIEHMU pelIeHHA™ 3aJauu C
pUMEHEeHHEM TpadoB.

Pematp 3agaum  Ha  HAXOXKACHHUE  BEPOSTHOCTH
CIIy4alfHOTO COOBITHSI MO BEPOSITHOCTSM 3JIEMEHTAPHBIX
COOBITHI, B TOM YHCIIE B OIBITaX C PaBHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMH COOBITUSAMHU (C BU3yaJIbHON OMOPO).
*Y4yacTBOBaTH B O0CY:KI€HMHM pelIeHUsI™ 3agadm Ha
HaXO0XKJICHUE BEPOSATHOCTEH OOBbETMHEHUS U MepeceueHUs
COOBITHI, B TOM YHCIIE HE3aBUCHMBIX, C HCIOJIH30BAHUEM
rpaduecKuX TpeACTaBIEHUIl U JepeBa ClydyailHOro
OTIBITA.

*Y4yacTBOBaTH B 00CY:KIEHHMM pelIeHUs™ 3aJa4M Ha
TepevrcIieHne KOMOMHAIUH (Yrclia MepecTaHOBOK, YUCIa




COYCTAaHMI), HA HAXOXICHUE BEPOATHOCTEH COOBITHH C
NPUMEHCHHEM KOMOWHATOPWKH, B TOM 4YHCIE C
UCIIOJIb30BaHuEM TpeyroyibHuka [lackans.

9 kaacc (34 4)

HazBaunue
paszaesia (TeMbl)
(4MCJI0 YacoB)

OcHoBHOE€ CoacpKaHuEC

XapaKTepnchca HEATCJIbHOCTH Oﬁy‘lalOIIIHXCﬂ

IToBTOpEHHE
Kypca 8 kiacca
(4 9)

[IpeacraBnenne  nanHbix.  OmnucarenbHass  CTaTHCTHKA.
Omnepanuu Haj cOObITHSIMU. He3aBUCUMOCTH COOBITHIA.

IMoBTOpPSITH H3YYEHHOE U BBICTPAMBATH CHCTEMY

3HAHUN.
Pematp 3aaun Ha IPEJCTABICHHUE U ONMCAHUE JAHHBIX.
Pematr, 3aaud  Ha  HAXO0XKIEHUE  BEPOATHOCTEU

00BbEeIMHEHNS U TIepecedeHus: COOBITHH, B TOM 4YHUCIIEe
HE3aBUCHUMBIX, C HUCIIO0JIBb30BaHUEM rpa(i)nqecm/lx
IIPEJICTAaBICHUN U JIEpeBa CIIy4aillHOTO OIIbITA.

Pemiath 3agayu Ha mepeducieHue KoMOMHaMil (uucia

NEPEeCTaHOBOK, YMCJIAa COYETaHWil), Ha HaXOXKICHUE
BEpPOSITHOCTEMN COOBITHI c IIPUMEHEHUEM
KOMOWHATOPUKH, B TOM YHUCIE€ C HCHOJIb30BAHUEM

TpeyrosnbHuka [Tackans

DJIEeMEeHTBI
KOMOMHATOPUKH

4w

KomOunatopHoe mnpaBwio yMmHOXeHHs. [lepecTaHOBKH.
@axrtopuan. CodyeraHus U 4UCIO coyeTaHuil. *TpeyronbHUK
[Mackans. ™ IIpaxTrueckas pabota «Bprancnenue

BEPOATHOCTEN C MCMOJIb30BAaHUEM KOMOMHATOPHBIX (PYHKIIMMA
AJIEKTPOHHBIX TAOIHUI.

OcBauBath Ha  0a30BOM  YPOBHE¢  INOHATHA:
KOMOMHATOpPHOE MPaBUJIO YMHOXEHUS, YHNOpSJOYEHHAas
napa, Tpoiika OOBEKTOB, NEPECTaHOBKA, (haKTopual
YyHClla, COYETaHHe, YHUCJIO COYeTaHWil, *TPEeyrojbHUK
[Mackans.*

Pemate nmpocreiilume 3aja4M  Ha  [IEPEYMCICHHE
YIOPSAOYEHHBIX nap, TPOEK, [IEPEUYUCIIEHNE

MNEPECTAaHOBOK U COUETAaHUM DIIEMECHTOB PA3ITUYHBIX




MHOXECTB (110 00pa3iy).

Pemiats mpocreiimime 3agauym Ha NPUMEHEHHUE 4YUCIIA
codeTaHuii B anredpe (CokpanéHHoe YMHOKEHHE, OMHOM
HrroToHa) (c HampaBiIsAoUIel IOMOIIBIO).

Pemath, mnpuMeHsii KOMOMHATOPHUKY, 3aJadyd Ha
BBIUUCIICHHE BEPOATHOCTEH, B TOM YHUCIIE C MOMOIIBIO
AJICKTPOHHBIX TAOJIMII B XOJI€ MPAKTHYECKON paboThI (C
BU3YaJbHOU OMOPOIA).

I'eomeTpu4eckas
BEPOATHOCTH
(4 9)

*T"eomeTpuueckasi BepoATHOCTb. CiTy4aifHbIi BEIOOP TOUKHU U3
(GurypsI Ha IIIOCKOCTH, U3 OTPE3Ka, U3 IYT'H OKPYKHOCTH. ™

*OcBanBaTh MOHSITHE T€OMETPUUECKON BEPOSATHOCTH.
YuyacTBoBaTh B O0CY:KIEHMHM pelleHHsl 3aJa4yd Ha
HAaXOX/ICHHE BEPOSITHOCTE B OIBITAaX, NPEACTABUMBIX
Kak BbIOOp TOYEK M3 MHOTOYTOJIbHMKA, Kpyra, OoTpe3Ka
WU JTyTH OKPYXXHOCTH, YHCIOBOTO IIPOMEKYTKa™

HcneiTanus
Bepnyanu
(6 9)

Wcneiranne. Ycenex u Heypnada. Cepust UCHBITaHHH 10
neporo ycnexa. HMcoeitamus bepnywm.  BepostHocTH
coObiTuii B cepuu ucneiTanuii bepuymmu. [lpaktuueckas
pabota «Mcneitanusa beprymimy.

OcBauBaTh Ha 0230BOM yPOBHE NMOHATHS: UCIBLITAHUE,
AIIEMEHTApPHOE COOBITHE B CIBITAaHUHU (YCIIEX U Heyaaya),
CepUs UCHBITAaHUM, HACTYIUICHHME IIEPBOrO  yclexa
(neynaum), cepust ucnbiTanuii beprysm.

Pemiare  mpocreimiue 3axa4yd Ha  HAXOXICHHE
BEPOATHOCTEN COOBITHI B CEpUU MCHBITAaHUI 10 MIEPBOTO
ycrexa, B TOM 4Hcie ¢ MpUMEHEHHEM (OpMYIbl CyMMBI
reoOMeTpUYECKOI mporpeccuu (C Omopoil Ha CIpPaBOYHYIO
uHpOpMaIIHIO).

Pemare  mpocreiiume  3aja4yM Ha  HAXOXJIEHUE
BEPOSITHOCTEH  DJIEMEHTApHBIX COOBITUH B  cepuu
UCIBITAaHUN bepHy/uM, Ha HaXO0XACHHE BEpPOSTHOCTH
ONpEACIEHHOIO YHUCIIA YCIIEXOB B CEPUM  MCIIBITAaHUI
beprymnnu (¢ BU3yanbpHOI 0MOpoit).

N3yuath B X01€¢ NpPaKTH4eCKOil padoThl, B TOM YHCIIE C
MOMOMUIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnblTanuii beprysmm

Cayuaiinas
BeJIMYMHA

CnyyaiiHass BeNMYMHA W pacIpelie]ieHHe BEpPOATHOCTEH.
MatemaTuueckoe OXKHJAHUE W JUCHEpCUs  CIydyalHOU

OcBouth Ha 0a30BOM YpOBHe NOHSATHSA: ClydaiHas
BEJIMYNHA, 3HAUEHUE CIly4aiiHON BEJINYHHBI,




(64)

BeIMYMHBL. [IpuMepbl MaTEeMaTHYECKOrO OXHIAAHHS Kak
TEOPETUIECKOTO CPETHETO 3HAYCHHSI BEIMIMHBI.

[TonsiTie o  3akoHe  Oonbmux  4uceln.  M3Mmepenwue
BEPOSTHOCTEH C TIOMOIIbIO dYacToT. lIpuMeHeHue 3akoHA
OOJIBIINX YHCEN.

pacrpeieieHre BEpOSITHOCTEH.

HN3yuyatp u o0Cy:KIaTh IPUMEPBI JTUCKPETHBIX U
HETPEPHIBHBIX CIyYalHBIX BEIIMYUH (POCT, BEC YEJIOBEKa,
YHUCICHHOCTD HaCeIICHHUS, JIpyrue M3MCHYUBBIC
BEJIMYMHBI, pacCMaTPHUBABIINECS B KYpC€ CTATHCTHKH),
MOJCJIbHBIX ~ CIIYYalHBIX  BEJIMYMH, CBA3AaHHBIX CO
ClIy4yalHBIMU OmNbITaMH (OpocaHue MOHETBHI, UTPaJIbHOMN
KOCTH, CO CITy4alfHbIM BEIOOPOM U T. I1.).

OcBauBatb Ha  0a30BOM  YpPOBHe  TOHSTHSA!
MAaTEMaTUYECKOE OXKUJAHHUE CIYYalHON BEIWYMHBI KakK

TEOPETUYECKOE CpelHee  3HAYCHHUE, JCTICPCHS
CITy9aifHON BEJIMYMHBI KaK aHAJIOT JAWCIICPCUU YUCIOBOTO
Habopa.

Pemath 3aauMm Ha BBIYMCIEHUE MAaTEMaTUYECKOTO
OKUJAHUS W  JIUCHEPCUM  JTUCKPETHOW  CilyyailHOM
BEJIMYMHBI 110 33JJaHHOMY paclpeesieHUI0, B TOM 4HCIIe
3ajjay, CBSI3aHHBIX CO CTPaxOBaHUEM WU JOTepesiMH (C
HAIpPAaBJIAIOIIEH TOMOIIIBIO).

3HAKOMHUTBCSI C MAaTEMaTU4YECKUM OXHJIAaHUEM U
JIACIIEPCUEN HEKOTOPBIX PACHpPENCIICHU, B TOM YHCIE
pacnpeesieHus] CIy4yalHOW BEJIMYMHBI «YHUCIIO YCIIEXOBY
B CEpUU UCIBITAaHUHN bepHyIum.

M3yyaTrh, 4acToTy CcOOBITMS B  MOBTOPSIOIIUXCS
CIIy4alHBIX OIIbITaX KakK CIy4alHYIO BEJIUYUHY.
3HAKOMHUTBCS C 3aKOHOM OoJbIIuX uucen (B (opme
bepnymuin): mpu OONBLIIOM YHCIE ONBITOB YacToTa
coOBITUS OJM3Ka K €r0 BEPOATHOCTH.

Pematr, 3agaum Ha U3MEpPEHUE BEPOSITHOCTEH C
MTOMOUIBIO YaCTOT (C HANPABJISAIOUIEHN TOMOIIBIO).
OOcy:xxaaThp  poib  3akoHa  OOJIBIIMX  4YHCET B
000CHOBaHUHU 4acCTOTHOI'O MeToa WU3MEPEHMS
BEPOSITHOCTEM.

OOcy)knaTh 3aKOH OOJBIIUX YHCEN Kak MpPOsBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUMBBIX SIBICHHUSX,




poOJIb 3aKOHa OONBIINX 4YHCEN B Ipupoac M B KHU3HU
YCJIOBCKaA.

O00011eHue,
KOHTPOJIb
(10 9)

[IpencraBnenne  manHbix. OmnucarenbHas  CTATHUCTHKA.
BepostHocTh CIIy4aitHOT O COOBITHSI. DIIeMEHTHI
koMOuHaTtopuku. CiydaiiHble BEIMYUHBI U PACIIPE/ICTICHHUS.

[oBTOPSATH M3YYECHHOE U BBICTPAUBATh CHCTEMY
3HAHUIA.

Peinatsp 3ajaun Ha IPEJCTABICHHUE U ONMCAHUE JAHHBIX.
Pemarr, 3agaud  Ha  HAXO0XKIEHUE  BEPOATHOCTEU
COOBITHI, B TOM YHCJIIC B ONBITAX C PAaBHOBO3MOXXHBIMH
3JIEMEHTAPHBIMU COOBITHSIMH, BEPOATHOCTEMN
OOBEIMHEHUSI W TepPeceYeHUs] COOBITHH, BBIYHCIATH
BEPOATHOCTM B  ONBITAX € CEPUSAMH  CIIy4alHBIX
HUCIIBITAaHUI

ITIOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC
KosmmuecTBo yacos DJIEKTPOHHBIE
uupposeie
Ne n/n Tema ypoka Beero KOHTpOJ’IbHLIe HpaKTI/IquKI/Ie Oﬁpag()BaTeﬂbe]e
paﬁoTbl paﬁoTbI pecypcol
bu6mmoreka [JOK
1 [IpencraBienne JaHHBIX B TAOIHIIAX 1 https://m.edsoo.ru/863ec1f8
5 [IpakTHyeckue BBIYUCIEHUS 110 1 bu6mmorexa [IOK
TaOJIUYHBIM JTAHHBIM https://m.edsoo.ru/863ec324
3 V3Bneuenne u MHTEpHIpeTaLus TaOIUYHbIX 1 bubnnoreka [JOK
JAHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTuueckas padora "Tabnuubr" 1 1



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e

I'padmueckoe mpencraBieHue JaHHBIX B

bubmuoreka [JOK

> BUJIC KPYTOBBIX, CTONOHKOBEIX https://m.edsoo.ru/863ed18e
(cronmbuaThIX) AUATPAMM
6 UreHune 1 NOCTPOCHHUE IUarpaMm. bubnmoreka [JOK
[Tpumeps! nemorpauvecKkux TuarpamMm https://m.eds00.ru/863ed602
[IpakTuyeckas padora "/lnarpamMmmsr” (ypox
7 uMeeT NpoOpPHUEHTATIOHHYIO bubmmorexa [IOK
HaIpaBJIEHHOCTH 110 Mpodeccuu https://m.edso00.ru/863ed72e
(UHAHCOBBIN AHATHUTHUK)
8 Uucnossie Habopel. CpenHee bubnnoreka [JOK
apupMeTHIECKOE https://m.edso00.ru/863ed846
9 Uucnossie Habopel. CpenHee bubnuoreka [JOK
apupMeTHIECKOE https://m.edso00.ru/863ed846
10 Menuana yrciioBoro Habopa. bubnunoreka [JOK
Y cTOMUNBOCTh MEIHUAHBI https://m.edsoo.ru/863edb3e
11 Menanana yrcnoBoro Habopa.
Y CcTOWYHUBOCTh METUAHBI
12 [TpakTuyeckas padora "Cpeanue bubnuorexa [JOK
3HaueHus" https://m.edso0.ru/863edc6a
13 HawuGounpiiee u HAaMMEHbIIIEE 3HAYCHHS bu6mmoreka [JOK
gucioBoro Habopa. Pazmax https://m.edsoo.ru/863ee07a
14 Haubonbiiee u HaMeHbllIee 3HAUEHUS
qrcnoBoro Habopa. Pazmax
15 Haubonbiiee u HaMeHblIee 3HAYEHUS

YHUCJIOBOI'O Ha6opa. Pazmax



https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a

KonTponbnas paborta no remam

16 "I[IpencraBnenue nanHepix. OnucareabHas bubmorera [JOK
PEACTABICHHC A ' https:/m.eds00.ru/863ee390
CTaTUCTHUKA
17 CnyuaitHast ©”3MEHUYUBOCTBH (TIPUMEPBHI) bubmorera [JOK
https://m.edso0.ru/863ee4bc
18 YacToTra 3HaUeHHI B MaCCUBE JaHHBIX bubmorera [JOK
https://m.eds00.ru/863ee69c
bubmuoreka [JOK
19 I'pynmuposia https://m.edso00.ru/863ee9d0
20 I'ucrorpammbl
bubmuoreka [JOK
21 Prerorpambt https://m.edso0.ru/863eeelc
99 [IpakTuueckas padota "CiyyaitHas bubnnoreka [JOK
U3MEHUYUBOCTD" https://m.edso0.ru/863eecc8
I'pad, Bepuuna, pedpo. I[Ipencrasnenue bubnnorexa [JOK
23
3a/1auu ¢ TOMOIIBIO Tpada https://m.edso0.ru/863eef52
C |
0| oS v T 5o 0K
pEbep 1 CyMMap p ' https://m.edsoo.ru/863ef0ba
Ilenpb u nukn
o5 Hens u k. [Tyt B rpade. bubmuorexa [JOK
[Ipencrasnenue o cBsI3HOCTH Tpada https://m.edso00.ru/863ef236
26 [Ipencrasnenne 00 OpUEHTHPOBAHHBIX bubmuorexa [JOK
rpadax https://m.edso0.ru/863ef3b2
27 Ciy4aifHbI{ OIIBIT U CITy4aiiHOe COOBITHE

bu6mmoreka [JOK


https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2

https://m.edsoo.ru/863ef4d4

BepositHOCTh 1 yacToTa coObITHS. Ponb

28 MaJIOBEPOSATHBIX U MPAKTUYECKU 1 bubnuoreka [IOK
JOCTOBEPHBIX COOBITHII B IPUPOJIE U B https://m.eds00.ru/863ef646
oOmiecTBe

29 MoHneTta 1 urpaiapHasi KOCTb B TEOPHH 1
BEPOATHOCTEM

30 [IpakTuueckas padbora "Yacrora 1 bubnuoreka [IOK
BbINaieHUs opJia" https://m.edsoo.ru/863ef8a8
K 0

3 "Caysafinas wnensnmocts, Tpad 1 BuGanotexa LIOK

1 . P " https://m.edso0.ru/863f0186
BeposiTHOCTB ciiydaiiHOro coObITHS

39 [ToBTOpenue, o6o6menue. [Ipeacrapnenue 1 bubnmoreka [JOK
JAHHBIX https://m.edso0.ru/863efa24

33 IToBTrOopenue, o6o0mmenne. OnucarenbHas 1 bubnnorexa [JOK
CTaTUCTUKA https://m.edsoo.ru/863efbaa
IToBTOpenue, o6o0meHne. BeposTHOCTH bubnuorexa [JOK

34 o 1
CITy4aifHOTO COOBITHS https://m.edsoo.ru/863efecO

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

8 KJIACC

KosaunyectBo 4yacos DJIEeKTPOHHbIE
Ne Tenma VDOKa Hara uudposeie
n/n yp Beero Kourposbubie  IIpakTHueckue  ysyyenusi  o06pasoBaTe/bHbIE
paﬁOTbI paﬁOTbl pecypcbl

1 [IpencraBnenue nanubix. OnucarenbHas 1 bu6mmoreka [IOK
CTaTUCTUKA https://m.eds00.ru/863f029e

5 Crnydaiinast u3MeH4YuBOCTh. CpeHue 1 bubnnoreka [JOK
YHUCJIOBOT0 Habopa https://m.edso0.ru/863f03fc

3 Crnyuaitasie coObiTHs. BeposiTHOCTH 1 1 bubnnoreka [JOK
YaCTOThI https://m.eds00.ru/863f0578

Knaccuueckue moaenu reopun bubnnoreka [JOK

4 . 1

BEPOSITHOCTEM: MOHETA U UI'PAJIbHAS KOCTh https://m.eds00.ru/863f076¢

bu6nmoreka [JOK
> Oricronenis ! https://m.edso00.ru/863f0a50

bu6nmoreka [JOK
6 Jlucniepenst umcosoro vadopa ! https://m.eds00.ru/863f0a50

7 CrangapTHOE OTKIOHEHHUE YHCIOBOTO 1 bubnuoreka [IOK
Ha0opa https://m.edso00.ru/863f0bfe

8 JluarpamMMbl paccenBaHUS 1 bubmmorexa [TOK
P p https://m.eds00.ru/863f0ea6

9 MHOeCTBO, MOAMHOKECTBO 1 bubmiorexa IJOK

https://m.edso0.ru/863f1180



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180

Omneparuy HaJ MHOKECTBAaMH: O0BETUHEHHUE,

bubmuoreka [JOK

1
0 [EPECEUCHUE, JOMOJHEHUE https://m.edsoo.ru/863f143c
CBoiicTBa omepanui HaJg MHOXKECTBAMU:
11 e eMeCTI/ITenIL).HL([)e coqle[:TaTeanoe Eubmorexa IIOK
p ’ ’ https://m.eds00.ru/863f1784
pacnpenenuTeabHOe, BKIIOUEHUS
12 I'paduueckoe npencTaBIeHNE MHOKECTB Enbmiorexa IOK
p P https://m.eds00.ru/863f198¢
KonTponbHas padoTa no remam
13 n n
Craructuka. MHOXeCTBA
14 DOnemeHTapHbie coObITHsI. CrydaiiHbIe bubnnoreka [JOK
COOBITHS https://m.edsoo.ru/863fldec
15 biaronpusarcTByromue 3j1eMeHTapHbIe bubnuorexa [JOK
coOwITHs. BeposTHOCTH cOOBITHIT https://m.edsoo.ru/863f1dec
16 biaronpuATCTBYIOIMINE dJIEMEHTAPHBIC bubnnorexa [JOK
coObITHs. BeposiTHOCTH COOBITHIA https://m.eds00.ru/863f1f72
OnBITHI ¢ PABHOBO3MOXXHBIMH
17 BHeMeHTapHLIMI/I coObITusaMu. CnydalHbIN Bromuozexa [OK
p YA https://m.edsoo.ru/863f21ca
BBIOOD
OnBITH ¢ PABHOBO3MOXHBIMH
18 3HeMeHTapHBIMH coOprTraAMU. ClyYaliHbIH Bubmzorexa LIOK
p YA https://m.edsoo.ru/863f21ca
BBIOOp
ITpakTrueckas padora "OIBITEI C
19 £3H0BO3MO)KHII:IMI/I 3JIEMEHTAPHBIMA bubmiorexa IJOK
P " p https://m.eds00.ru/863f235a
COOBITHSIMHA
20 HepeBo

bu6mmoreka [JOK
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https://m.edsoo.ru/863f235a

https://m.edsoo.ru/863f2a4e

CaolicTBa epeBa: €IMHCTBEHHOCTD ITYTH,

bu6mmoreka [IOK

21 CYWECTBOBAHHE BUCAICH BEPLIMHEI, CBA3H https://m.eds0o.ru/8632bac
MEX/1y YHMCJIOM BEpPILUH U YnuciIoM pédep
bubmuoreka [JOK
22 Hlpasitno yMHOKeHHs https://m.edso0.ru/863f2cd8
bubmuorexa [JOK
23 Hpasuo ymHoskeHus https://m.eds00.ru/863f2e36
bubmuorexa [JOK
24 Tporusononoxioe codnrrue https://m.eds00.ru/863f2f8a
o5 Huarpamma Diinepa. O0beAnHEHUE U bubnunoreka [JOK
MepECeUYCHUE COOBITHIA https://m.edso0.ru/863f3214
%6 HecoBmectnbie coObiTusi. @opmyina bubnnoreka [JOK
CJIOXKEHUSI BEPOSATHOCTEN https://m.eds00.ru/863f3372
97 Hecosmectablie coObiTus. Dopmyna bubnuotexa [JOK
CJI0KEHUSI BEPOSITHOCTEN https://m.eds00.ru/863f3764
[IpaBuiio0 yMHOKEHUS BEPOSITHOCTEH.
28 YEJ'IOBHaHyBe OSITHOCTD I;‘Ie?»aBI/ICI/IMBIe bubmmorexa LOK
p ) https://m.eds00.ru/863f38ae
cOOBITHS
[TpaBmii0 YMHOKEHUS BEPOSITHOCTEH.
29 YEJIOBHaHyBe OSITHOCTD I£Ie3a]31/1c1/1M1>1e buommorexa [OK
p ) https://m.eds00.ru/863f3b06
cOOBITHS
30 IIpencrasneHue Ciry4aitHOroO 3KCIEPUMEHTA bubnnoreka [JOK

B BHJIE JIepeBa

https://m.edsoo.ru/863f3cbe
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31 [IpencraBnenue ciry4ailHOro 3KCIEepUMEHTa 1 bubnmoreka [JOK
B BUJIE JIepEBa https://m.eds00.ru/863f3f20
39 [ToBTOpenue, o6o6menue. [Ipeacrapnenue 1 bubnmoreka [JOK
naHHbIX. OnucarenbHas CTaTUCTHUKA https://m.eds00.ru/863f4128
bubmuorexa [JOK
33 losropenue, obodmenne. Ipador . https://m.eds00.ru/863f4312
[TpoBepounas pabora mo remam "CirydaiiHbIe
34 " 1
coObITus1. BepositHOCTh. ['padnr
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Bunenxun H.4., XKoxo B.U.,Yecnokos A.C. u npyrue Maremaruka: 5-if knacc: 6a30BbIit
ypoBeHb:yueOHUK: B 2 yacTsax M. [Ipocsemnienune 2023

2. A" Mep3nsk, B.B.Ilononckuii, M.C. Sxup.; non penakuueit [logonsckoro B.E
Maremaruka 6 kiacc Benrtana -I'pad, 2022

3. MakapsiueB FO.H., Munmatok H.I'., HemkoB K.M. u apyrue; mon pen. TenskoBckoro C.A.
Anrebpa 7 xi1.-M.: [Ipocsewienue, 2023

JI.C.Atanacsan,B.®.byry3os, C.b. Kanomues, 2.1". [1o3usak, 1.1.YOauna
I'eometrpus 7-9 knaccel M. Ipocsemenne 2020

4. N.P. Boiconkuii, M.B. Slmenko MatemaTtuka. BeposTHOCTh M cTaTHCTHKA: 7-9 Kilacchl: Oa30BbII
ypoBeHb: yueOHUK B 2 yacTsax M. [Ipocsewienue, 2023.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1. Marematuka : 5—6-e Kiaccel : 0a30BBI yPOBEHb : METOAMYECKOE IMOCOOME K TPEIMETHOU
JMHUU

yaeOHukoB o maremaruke H. . Bunenkuna, B. W. )Koxosa, A. C. UecHOokOBa 1 Ap. — 2-¢ W31,
crep. — Mockaa : IIpocBenienue, 2023.

2. Maremaruka : 6 kiacc : merogudeckoe nocooue / E.B. bynko, A.I'. Mep3nsk, B.b. Tlonouckuii u
ap. — 2-e u3., nepepadb. — M. : Berrana-I'pag, 2020.

3. Maremaruka. Anrebpa : 7—9-e kmacchl : 0a30BBI YPOBEHb : METOJMYECKOE IMOoco0ue K
npeaMeTHOM muHuK yueOHukoB 1o anredpe FO. H. Makapsruesa, H. I'. Munmtok, K. 1. Hemxosa n
np./ —2 e u3n., crep. — Mocksa : [IpocBemenue, 2023.

4. Maremaruka. ['eomerpust : 7—9-e kiaccel : 0a30BbI YpOBEHb : METOAMYECKOE IMOcCOOME K
npenMeTHoH muHuK yueOHuKoB 1o reomerpu JI. C. AtanacsHa, B. @. byry3osa, C. b., Kagomiesa
u ap./ — 2-e u3A., ctep. — Mocksa : [IpocBemenue, 2023.

5. Matemaruka. BeposaTHoCTh U cTaTuCTHKA : 7—9-€ Kiacchl : 0a30BbIi yPOBEHb : METOJUYECKOE
nocodue K NpeAMETHON JTMHUK Y4eOHHMKOB 10 BeposATHOCTH M ctatuctuke WM. P. Bricoukoro, U. B.
Amenko nox pen. U. B. Smenko. — 2-e u3j., crep. — Mocksa : [Ipocsemnienne, 2023.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://resh.edu.ru/about
2. https://fipi.ru/

3. http://www.school.edu.ru
4. https://uchi.ru/

5. https://myschool.edu.ru
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