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[TOACHUTEJIBHA A 3AIIMCKA

AnanthpoBaHHas pabodasi MporpaMma IO MaTeMaTHKe I OO0ydJaroIuxcs ¢
3a/Iep>KKOM Ticuxudeckoro pasputus (panee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl TMOATOTOBIIECHA Ha oOcHOBe DenepadbHOTO TOCYIApCTBEHHOTO
o0pa3oBaTeIbHOTO  CTaHJapTa OCHOBHOTO oOmiero oOpazoBanus (IIpuxas
Munnpocsemienus  Poccum ot 31.05.2021 1 Ne 287, 3apeructpupoBaH
MunucrtepctBoM  toctuiiun  Poccuiickoir  @enepauuu 05.07.2021 1, per

HOMEP 64101) (mamee — @®I'OC OOO), DenepanbHON aTaNTUPOBAHHOU
o0pa3oBaTeIbHON MPOTPAMMBI OCHOBHOTO OOIIETO 00pa30BaHuUs JIJIsi O0YyJArOIIMXCS C
OTPaHWYCHHBIMA  BO3MOXKHOCTSIMH  3/JI0POBBSI,  YTBEPKICHHOHW  IMPUKA30M

MunucrepctBa IlpocBemennst Poccuiickoit @enepaunu ot 24 Hos0ps 2022 . N
1025, Ilpumepnoit paboueil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs IO
npeamery «Maremaruka», IIpuMepHONM mIporpaMMbl BOCHUTaHMS, C YYETOM
pacnpesieJIeHHbIX N0 KJIaccaM IMPOBEPSIEMBIX TPeOOBaHUW K PE3yJabTaTaM OCBOCHHS
AJanTUpoBaHHON OCHOBHOM 00pa30oBaTelbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs OOYYaIOIIMXCS C 3aJEPKKOW ICHXMYECKOTo pa3BuUTHs. B paboueit
[IporpamMMe y4TE€Hbl MJEU W NOJIOKEeHHs KOHLenuuu pa3BUTHs MaTeMaTHyeCcKOro
oOpazoBanus B Poccuiickoit @eneparuu.

OO0mas xapakrepucTukKa y4eOHOro npeamera «MareMaTuka

VYuebubiit mpeamer «MaTeMaTuka» BXOAUT B MPEIMETHYH 00JIacTh
«Marematuka u uHpopmaTuka». OH CHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIBHOU
KyJAbTYpbl M JIOTMYECKOTO MBIIUICHUS, (POPMUPOBAHHIO YMEHHUS IOJIb30BATHCA
aNrOpUTMaMH, a TAKXKE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEAHEBHON u3HM oOyuwatomuxcsi ¢ 3[IP. YueOHbII mnpeamer pa3BUBaeT
MBIIUIEHHE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (PYHKIHMOHAJIBHYI0 TPaMOTHOCTb,
YMEHMsSI ~ BOCHPUHHMMATh W KPUTUYECKH  aHAJIM3UPOBATh  HMHQPOPMALHIO,
MPEICTABICHHYIO B PA3JIMYHBIX (opMax.

OOyueHue mareMaTHke JaéT BO3MOXXHOCTh pa3BuBaTh y oOydaromuxcs ¢ 3I1P
TOYHYIO, pallMOHaJbHYI0 U HH(OPMAaTHUBHYIO pedb, yMEHHE OTOMparTh Haumbosee
MOJXO/SIINE SI3bIKOBBIE, CUMBOJIMYECKUE, Ipapuueckue CpeicTBa AJis BBIPAKECHUS
CYXJECHUI U HAJITHOTO X MPEICTABICHHUS.

HeoO0XxoqumbIM KOMITIOHEHTOM OOILEH KyIbTyphl B COBPEMEHHOM TOJKOBaHUU
ABIAETCS  OOIIee 3HAKOMCTBO C METOJAAMHM TMO3HaHUS JEHCTBUTEIBLHOCTH,
MIPEACTABIICHHUE O MPEIMETE U METONAX MAaTEMAaTUuKH, UX OTIIMYHMI OT METOJOB IPYTUX
€CTECTBEHHBIX U TYMAHUTAPHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHMS] MaTEeMaTHKU
JUIA pElIeHUsT HAay4HbIX WU MPHUKIAJHBIX 3a1ad. TakuMm o0pa3oM, MaTreMaTh4eckoe
oOpa3oBaHHE BHOCUT CBOM BKJIaJ B pOpMHpOBaHHME OOIIEH KYJIBTYPhl YEIOBEKA.



W3yuenne mareMaTuKd TaKXKe CIOCOOCTBYET ASCTETHMUYECKOMY BOCIHUTAHUIO
YEJIO0BEKA, IMOHMMAHUIO KpacoTbl M H3AIIECTBA MATEMATHYECKHUX PaCCYKICHUH,
BOCIPUATHIO TEOMETPUUECKHUX (OPM, YCBOCHHUIO UI€U CUMMETPHUH.

[Iporpamma oTpaxkaeT cojaepkaHue oOydeHHs npeameTry «MaTemaTuka» c
y4eTOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnagenue
yueOHBbIM npeaMeToM «MaremMaThkay MpeCTaBIseT ONPEACTICHHYIO CI0KHOCTh IS
yuamuxcsi ¢ 3I[IP. ¥V oOyuatomuxcs ¢ 3[1P nanbonee BbIpakeHbl OTCTaBaHUS B
Pa3BUTHH CJIOBECHO-IOTUYECKUX (OPM MBIIIJICHUS, TO3TOMY aOCTpaKTHbIE U
OTBJICYEHHBIE KAaTErOpUH UM TPYAHOAOCTYIHBI. B TOXe Bpems MpHU CIEHHAIBHOM
oOyueHuu oOydJarompecss MOTYT BBIIOJMHATH 3alaHuss 1o anroputMmy. OHu
BOCIIPUMMYMBBEI K MOMOIIX, MOTYT BBINOJHUTH MEPEHOC HAa AHAJIOTMYHOE 3a/IlaHue
YCBOEHHOro crocoba pemieHusi. CHHUKEHHUE pa3BUTHUSL MBICIUTENBHBIX ONEpAlMi U
3aMEIIJICHHOE CTAHOBJICHHE JIOTMYECKUX JACHCTBUUA NPUBOIAT K HEIOCTATOYHOU
OCMBICJIEHHOCTH COBEPIIAEMBIX y4EOHBIX AEHCTBUN. Y OOydYaroIIMXCs 3aTPyAHEHBI
CUETHBIC BBIUMCIEHUS, MPOU3BOJMMBIE B yMe€. B NHCbMEHHBIX BBIYHUCICHUSAX OHU
MOTYT MNPOINYCKaTh OJWH U3 MPOMEXKYTOUHBIX Maros. [Ipum pabore ¢ 4YMCIOBBIMU
BBIPDAKCHUSIMHU, BBIYMCICHHMEM HX 3HA4YECHHsI MOTYT HE YAEpKUBATh IPABUIbHBIN
nopsnok nevctBuil. Ilpu ynpoimieHuun, npeoOpa3oBaHUM BBIPAKEHUN yyaliuecs ¢
3[IP He MOryT CaMOCTOATENBHO NPHUHATH PEIICHHE O IOCIEA0BATENbHOCTH
BBIIIOJIHEHUSI JIeUCTBUI. KOHKPETHOCTh MBINUIEHHSI OCJIOKHSAET YCBOCHHUS HAaBBIKA
pELICHUsT YpPaBHECHWM, HEPABEHCTB, CHUCTEMbl YypaBHEHMH. MM MaioxocTyrnHo
COBEpIIIEHHE 0OPATUMBIX OTIEPAIIHIA.

Huskuii  ypoBeHb  pa3BUTHA  JIOTMYECKMX  OINEpalMi, HEAOCTATOYHAS
00OOIIIEHHOCTh MBIIUICHHUS] 3aTPYJIHAIOT U3ydeHUue TeMbl «DYyHKIUU»: NpH
onpeneneHu (YHKIMOHAJIBHOM 3aBUCUMOCTH, NpH ONHUCAHUM TpaduyuecKkon
CUTYAIIMH, UCTIONIb3YsI T€OMETPUUECKU, anreOpandyeckuii, PyHKIMOHAIbHBIN S3BIKH.
Hepeako ywaniuecss He BUIAT pa3HULIBI MEXAY 00JIaCThIO onpeeneHus] GQyHKUUN U
00J1aCThIO0 3HAUECHH.

Pemenne 3amad compsiKeHO C TPYIHOCTAMH O(QOPMIICHHS KpaTKOM 3amucH,
MIPOBEJICHUS aHAJIM3a YCIOBUS 3a/1a4H, BBIJIEICHUS CyllecTBeHHOro. O0yyarommmuecs ¢
3IIP 3arpynHsAOTCS cAenaTh YMO3aKJIOUYEHHE OT OOIIero K 4YacTHOMY, HEPEAKO
BBIOMPAIOT HEpalMOHAJbHBIE CIIOCOOBI  PEIIEHHs, WHOTAa OrpaHUYUBAIOTCS
MaHUMNYJIALUSMH C YACIIAMH.

[Ipy wu3ydeHum reoMeTpuyecKoro wmarepuana oOydvatomuecs ¢ 3IIP
CTIKUBAOTCS €  TPYIHOCTBIO  JIEJIaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
MTOCJIEA0BATEIBHBIE pACCYKICHHS. HenpouHble 3HaHNSI OCHOBHBIX TEOPEM T'€OMETPHUU
MPUBOAMUT K OIIMOKAM B PEIICHUH T'eoMeTpuyeckux 3agad. OOyyaromuecs MOTyT
MOJAMEHUTH (POPMYITy, HENIPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM olmOKaM B
pelleHnd  3aJa4  [PUBOIMAT  HENOCTAaTOYHO  Pa3BUTHIE  IPOCTPAHCTBEHHBIE
npeAcTaBieHus. M CHOKHO BBINOJHUTh YEPTEXK K YCIOBUIO, B IHUCbMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSCHEHUE K YEPTEXKY.



TouHOCTH 3amIOMUHAHUS W BOCTIPOM3BEACHUS y4eOHOTO MaTepHaia CHUKEHBI
0 TpUYHHE cIa00CTH MHECTHUYECKOH IeSITeTbHOCTH, CYXKCHUS O00beMa IaMsTH.
Obyuarommumcst ¢ 3[IP Tpebyercst Oosbliie BpeMEHHM Ha 3aKpeIUICHHE MaTepuana,
aKTyalau3amus 3HaHU 10 ONope MPH BOCTIPOU3BEICHUH.

Jis  mpeomosieHUs  TPYJHOCTEM B M3YYeHHMH y4yeOHOro  IpenMera
«Matematuka» HEOOXoauMa afanTanus o0beMa U XxapakTepa yueOHOro MaTepuaia K
MIO3HABATENbHBIM BO3MOXHOCTAM yuamuxcs ¢ 3[IP. Crnenyer ydeOHBIN MaTepual
HPENOJHOCUTh HEOONBIIUMH TMOPIUSAMH, YCIOXKHSS €ro MOCTENeHHO, M3bICKHBATh
CrocoObl  afanTallid  TPYAHBIX 3aJaHul, HEKOTOpble TEeMbl JlaBaTh  Kak
O3HAaKOMHTEIIbHBIC,  HCKJII0YaTh  OTAEIbHBIE  TPYOHBIE  JJOKA3aTENIbCTBA;
TCOPETUUECKU MaTephall PEeKOMEHAYETCS H3y4daTh B MPOIECCe INPaKTHYECKOM
NEATENIFHOCTH TO pelieHuro 3agad. OpraHudeckoe eAWHCTBO IPAKTUYECKOH |
YMCTBEHHOW JEATETBHOCTH YyYAIIUXCSd HA YpPOKAaX MAaTeMaTUKd CHOCOOCTBYIOT
OPOYHOMY M CO3HATEIFHOMY YCBOCHHUIO Oa3HMCHBIX MAaTEMAaTHUYECKUX 3HAHUH H
YMEHUM.

Hesnn u 3aga4n u3yyeHust yaeOHoOro npeamera «MaremaTuka»
[TpuopureTHbIMU yenamu 00ydeHHsI MaTeMaTUKe B 5—9 Kiaccax sIBISIFOTCS:

" (opMUpOBaHUE LEHTPAJIHHBIX MATEMATUYECKUX MOHSTHM (YHMCIIO0, BETUYHMHA,
reomMeTpuyeckas  Qurypa,  InepeMeHHas,  BEpOATHOCTb,  (YHKIIHS),
o0ecrneunBarouX MPEEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTeMaTU4eCKOro
oOpazoBanus obyuaromuxcs ¢ 311P;

* noagseaeHue oOydaronmxcs ¢ 3[IP Ha pgocTymHOM I8 HMX YpOBHE K
OCO3HAHMIO B3aMMOCBS3M MAaTeMaTHKA M OKPYKAIOIIEro MHpa, TMOHUMaHHUE
MaTeMaTUKU KaK YacTH OOIIel KyIbTyphl YeIOBEUECTBA;

" pa3BUTHE WHTEIUICKTyaJdbHbIX U TBOPUYECKHX CIOCOOHOCTEH 0O0ydarommxcs ¢
311P, no3HaBarebHOW AKTUBHOCTH, UCCIIENOBATEIbCKUX YMEHUN, KDUTHYHOCTH
MBIIUICHHS], UHTEpECca K N3YUCHUIO MAaTEMaTHKH;

* (popmupoBaHue (QYHKUHOHAJIBHON MaTreMaTMyecKo TIpaMOTHOCTU: YMEHHUS
pacro3HaBaTh  MpPOSBJICHUS  MareMaTHUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHbIX MKXU3HEHHBIX CUTyallUsIX WM NPU HU3yUYECHUU
JPYTUX y4E€OHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh WX Ha SA3BIKE MaTEeMAaTUKH W CO3/1aBaTh MaTeMaTUYCCKHE
MOJIETI, TPUMEHSATh OCBOCHHBIM MaTeMAaTWUYECKUU ammapar i PEIICHHs
MPAKTUKO-OPUCHTUPOBAHHBIX  3a7a4, HWHTEPIPETHPOBATH U  OIEHUBATh
MOJTyYEHHBIC PE3YNIBTATHI.

JlocTuxeHre dTUX 1eel 00ecreuynBaeTCs pelIeHUEM CIEaYIONINX 3a0ay.

» ¢opmupoBarh y oOydaromuxcsi ¢ 3[IP HaBwiku ydeOHO-TIO3HABATEILHOMN
NESATEIbHOCTH: TUIAaHUPOBAaHUE palOThl, IMOUCK pAlMOHAIBHBIX IyTEH ee
BBITNIOJIHEHHU S, OCYIIIECTBIICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTYaIbHOMY pPa3BUTHIO, (OPMHpPOBATH KauecTBa,
HEOOXOJMMBIE YETIOBEKY ISl MTOJIHOIICHHOM JKU3HU B COBPEMEHHOM OOIIECTBE,



CBOMCTBEHHBIE MAaTEMAaTHUYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTYUIUH, TPOCTPAHCTBEHHBIX MPEICTABICHUI, CIOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEH;

* (opMUpOBaTh KIIOYEBbIE KOMIIETCHIIMM YyYallUXCid B paMKaxX MpPeIMETHOU
obnactu «MartemaTrka 1 H”HGOPMaTHKaY;

" pa3BUBaTh MOHATUITHOE MbILUIeHUs oOyyatomuxcs ¢ 3I1P;

" OCYHUIECTBIATh KOPPEKIMIO MO3HABATEIBHBIX MporeccoB oOyuarommuxcs ¢ 3I1P,
HEOOXOIUMBIX [IJII OCBOGHHMS TMPOrpaMMHOIO MaTepuaja 1o y4eOHOMY
pEAMETY;

" [peaycMaTpuBaThb BO3MOXKHOCTH KOMIICHCAIIMM 00pa3oBaTelIbHBIX E()UIINTOB
B OCBOEHUH IPEIUIECTBYIOMIET0 MPOrPaMMHOIO Marepuaia y oOydaroIuxcs C
3I1P 1 HETOCTATKOB B NX MATEMATHYECKOM Pa3BUTHH;

* chopMHUPOBATh YCTOMUMBBIA HHTEPEC yHATUXCS K IPEAMETY;

" BBISBJISITH U pa3BUBAaTh MATEMATUYECKUE U TBOPUECKUE CITOCOOHOCTH.
OCHOBHBIE JIMHUM COAEPKAHUA Kypca MareMartuku B 5-9 xiaccax: «YHwucma u

BBIUMCIICHUS», «Auredpa» («AnreOpandeckue BbIpAXKEHUS», «YpPaBHEHHUS W
HepaBeHCTBa»), «DyHkium», «leomerpus» («l'eomerpuueckue GuUrypel M uX
CBOMCTBa», «/3MepeHNne reOMETPUYECKUX BEJINYUHY), « BEpOSTHOCTh M CTAaTUCTHKAY.
JlaHHbBIE TMHUM Pa3BUBAIOTCS MapaJlIeNIbHO, KaXKAasi B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOM, OJHAKO HE HE3aBUCHMO OJHA OT JpYyrod, a B TECHOM KOHTaKTe€ H
B3aumozeiictBuu. Kpome »3Toro, ux oObEIUHSET JIOTHYECKas COCTaBIISIONIAs,
TPAaAULMOHHO NpHCylIass MaTeéMaTUKEe W IPOHU3BIBAIOIIAS BCE MaTeMAaTUYECKHUE
Kypcbl U conepxarenbHble JmHHM. CdopmynupoBaHHoe B DenepaibHOM
rOCY/IapCTBEHHOM 00pa30BaTe€IbHOM CTaHAApTe OCHOBHOTO OOIIEro oOpa3oBaHUs
TpeOOBaHHE «YMETh ONEPUPOBATh IMOHATHUAMM: OINpPENEIECHUE, aKCHOMa, Teopema,
J0Ka3aTelbCTBO; YMEHHME paclo3HAaBaThb MCTHHHBIE W JIOKHBIE BbBICKa3bIBAHMS,
MPUBOJIUTH TPUMEPHl M KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPULAHUS
BBICKA3bIBAHUI» OTHOCHUTCSI KO BCEM KypcaMm, a (POPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpezensercs MO BceM ToaaM oOOy4deHHMsl Ha YpPOBHE OCHOBHOTO OOUIEro
00pa3oBaHUsI.

Conepxanue oOpa3oBaHMsI, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yabraTaM
ocBoeHus [IpumepHoit pabodeii mporpamMmsbl, pacrpenel€HHBIM 10 To1aM 00y4eHUS,
CTPYKTYPHUPOBAHO TakUM 00pa3oM, 4yTOOBl KO BCEM OCHOBHBIM, MPUHIUIHUATIBHBIM
BompocamM  oOydarmmecss O00pamaiuch HEOMHOKPAaTHO, YTOOBI  OBJIAJICHUE
MaTEeMaTHYE€CKUMHU MOHATHSIMH W HaBBIKAMHU OCYILECTBIBUIOCH MOCIEI0BATEIbHO U
MOCTYIATEIbHO, C COOJIFOIEHUEM MPUHILIUINA MPEEMCTBEHHOCTH, a HOBBIC 3HAHMS
BKJIFOUAJIUCh B OOIIYI0 CUCTEMY MaTe€MaTHYEeCKUX MPEICTaBICHUN OOy4aroluXxcs C
3I1P, pacumpss u yrnyomnsiss e€, o0pa3ys MpoYHble MHOXKECTBEHHBIE CBsi3u. OO1ue
Heau u3ydeHus ydyeOHoro mpeamera «Maremaruka» mnpeacTtaBieHsl B [IpumepHoit
paboueii mporpaMmMe 0CHOBHOTO 00IIIET0 00pa3oBaHUsI.

OcoOenHocTH 0TOOpPA M aaNTAIMU Y4e0HOI0 MaTepHUaJia 1Mo MaTeMaTHKe



OOyuenue yueOHOMYy mnpeamery «MaremaTtuka» CTPOUTCS Ha CO3IaHUU
ONTUMAJIBHBIX YCIOBUN JI1 YCBOCHUS MPOTrPAaMMHOTO Marepuaja oO0y4arolIUMUCS C
3I1P. bonpiioe BHUMaHHE yAeNseTCs OTOOPY yueOHOro Marepuaia B COOTBETCTBUU C
NPUHIIMIIOM JOCTYIMHOCTH TPU COXPAHEHUHM OO0IIero 0a3oBOT0 YpPOBHS, KOTOPBIN
JIOJIKEH 10 COJIEPYKaHUI0 U 00beMY OBITh aIalTUPOBAHHBIM 7151 oOyyatomuxcs ¢ 3[1P
B COOTBETCTBMM C HX OCOObIMU 0Opa3zoBaTelbHbIMH MOTpeOHOCTSIMHU. Cremyer
oOneryuTh oOBNaZeHUEe MarepuanoM oOydatouumuca ¢ 3I[IP mocpencrtBom ero
JETaNbHOTO OOBSICHEHUSI C CUCTEMAaTHYE€CKUM ITOBTOPOM, MHOTOKPAaTHON TPEHUPOBKHU
B MPUMEHEHUU 3HAHUM, UCHONB3Yys MNPHUEMbl aKTyaldu3aluu (BU3yallbHas OIOpa,
MamsTKa).

[IpumepHas mporpaMma MpeaycMaTpUBAET BHECEHUE HEKOTOPBIX M3MEHEHHI:
YMEHBIIEHUE 00bEMa TEOPETHUUYECKUX CBEICHHM, BBIHECEHHE OTIEIBHBIX TEM WM
LEJBIX Pa3/IesIOB B MaTepUalIbl 111 0030PHOT0, 03HAKOMUTEIBHOIO U3YUEHHUS.

HN3menenus: nporpammsbl B 5-9 kiaccax

Mamemamuxka é 5 u 6 Knaccax

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCA H3y4aTh CIEAYIOLIIME TEMBI:
«Pumckass Hymeparus», «PaBHbie ¢Quryps», «umuaap, xonyc, mapy», «Kyo»,
«IpssmoyronpHblld Napaiuienenunen», «llepemenienrue no KOOpAMHATHON IPSAMOW»,
«Mopayne uucnay, «UucnoBbsle NpoMExXyTKH»; «Macmrtady (KM3y4daeTcss B Kypce
«T"eorpadus»); «M3o0pakeHne reomeTpudeckux (GUryp Ha HETMHOBAHHOM Oymare c
WCIIOJB30BAaHUEM LMPKYJIA, JMWHEWKH, YroJbHUKA, TpaHCHopTupay», «JlnuHa
oKkpyxHocTH», «llmomane kpyra», «llapannensusie npsmeiey», «llepneHaukynspHbie
npsmMeie», «OceBas M LIEHTpajbHas CUMMETpUM» (M3ydaeTcsi B Kypce I'€OMETpHUH);
«beckoHeuHbIe TEepUOIUYECKHE JeCATUUYHBbIE ApoOu. [lecsaTnuHoe mNpubOIMKEHnE
OOBIKHOBEHHOM ApoOn» (M3ydaeTcs B Kypce ajreopsbl).

CrenyeT yMEHBIIMTh KOJIMYECTBO YacOB Ha cieAyroume Temel: «Pemrenne
Joruyeckun 3amgauy», «JlimHa otpeskay, «lllkanby, «PacnpemenurenbHbl 3aKOH
YMHOXKEHHS», «3aliCh IPOU3BEACHUS ¢ OYKBEHHBIMU MHOXUTEIAMMY, «IlocTpoeHue
KoH(urypanuii u3 dactei MpsiMoil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Ooymarey, «Jlemurenu u kparseie. [Ipusnaku nenumoctn», «HanbGonpmmii oOmumi
JIENUTENb ¥ HauMEHbIlee oOiee KpaTHoe. J[emMMOCTh CyMMBI M TIPOU3BEICHUS.
«IIpuBenenne npobOu K HOBOMY 3HaMeHarTenmo», «Haxoxmenuwe dwactu 1eiaoro u
1ejaoro mo ero yactuy». «OKpyIJIeHHe ACCATUYHBIX apoOei». «Pemenune 3amau
nepebopoM BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHEe OYKBEHHBIX BBIPAKCHHIM
M0 YCJOBHWIO 3ajaur». BbBICBOOOIWBINMECS dYachl MOMKHO HCIOJB30BaTh Ha
MOBTOpEHUE (B Hayalie ¥ KOHIIE y4eOHOT0 roja), Ha u3yyeHue Hauobosee TPYAHbIX U
3HAUYMMBIX TEM: B V KJlacce — Ha pellieHue YpaBHEHUM, IPUBEIEHUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXKEHHE U JCJICHUE JECATUYHBIX ApoOel, n3mepenue yrios; B VI
KJIacCe — JIEUCTBUS C MOJIOKUTEIbHBIMU W OTPUUATEIBbHBIMHA YHCIIAMH, PEIICHUE
ypaBHEHUH, CIIOKEHHE U BbIUUTAHUE YHCEIl, COJEPKAILIUX LIeTYI0 U IPOOHYIO YacTh,
Ha YMHOKEHUE U JieJIeHHe OObIKHOBEHHBIX JAPOOEH.

Anzeopa



B 03HaKOMUTENBHOM IUIaHE PEKOMEHIYETCA W3y4aTb CIEAYIOIIUE TEMBI:
«ppanmonanbHble yncia. JleicTBuTenbHbIe Yucia», «CpaBHEHUE AEHCTBUTENBHBIX
qucen, apuMeTHIeCKue JCUCTBUS C JEHCTBUTEIBHBIMHU 4YHCliaMny, «Haxoxmaenue
npUOMMKEHHBIX 3HAUYEHUM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUHN TPEThEH U YETBEPTOM CTEIICHEW PA3JIOKECHUEM HAa MHOXKUTEINY, «DYyHKIUA
y =VX nu ee rpadmk», «IIorpemHOCTs ¥ TOYHOCTh NPUOIMKEHUA», «UeTHble U
HeueTHble QYHKIMI», «DyHKIHA y=X"», « DyHKIHSA y= ax’, ee rpaduk U CBOMCTBA.
['paduxu bynkumit y= ax’ +nu y=a(x—m)2, «YpaBHEHHE C IBYMsI IEPEMEHHBIMU U
ero rpaduk», «['paduueckuit crmocod® pelIeHHUS CUCTEMBI  ypaBHEHHID»,
«M300paxkeHne 4IeHOB apu(PMETHUECKON W T€OMETPUYECKON MPOrpeccuil TOUKaMu
Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIOHEHIHAIbHBIN pocT. CloxkKHBIE
MIPOLICHTBD.

CrenyeT yMEHBIIMTh KOJIMYECTBO YAaCOB Ha M3ydeHUE TeMm: «Dopmysibl»,
«Jloka3aTenbCTBO TOXKIECTB», «JIMHEHOE ypaBHEHHME C JABYMSI HEHU3BECTHBIMUY,
«I"paduk TMHEWHOTO ypaBHEHUS C ABYMs NEpeMEHHBIMMUY, «I'paduyeckoe pelieHue
JIMHEWHBIX YPAaBHEHUW U CHCTEM JIMHEMHBIX YpaBHEHUI», « CBOMCTBA KBAaIPATHYHOU
GyHKIANY.

BricBoOOIMBIIIMECST Yachl PEKOMEHAYETCS MCIOJIb30BaTh: I Jydlleil
MpopabOTKU HamOoJiee BaXKHBIX TeM Kypca: «Pemienue ypaBHeHui», «Pemienue
CUCTEM ypaBHEHUI», «COBMECTHbIE NEHUCTBUA C Apo0siMuy, «lIpuMeHeHne CBONCTB
apu(pMETUYECKOTO KBAJIpaTHOTO KOPHS»; Ha TMOBTOPEHHE, pEIICHHUE 3ajad,
npeoOpa30BaHKEe BHIPAKECHHM, a TAK)KE Ha 3aKPETUICHUE U3YYEHHOTO MaTepHalia.

T'eomempus

CnenyeT OCHOBHOE€ BHUMAHUE YJEIUTh MPAKTUYECKOW HANPaBIEHHOCTU Kypca,
UCKIIIOYUB U YNPOCTUB HAMOOJEe CIOXKHBIA ISl BOCHPHUSATUS TEOPETUUYECKUN
Marepuasi. Ha ypokax reomMeTrpuu HEOOXOJIMMO MAaKCUMaJIbHO HCIOJIb30BATh
HarJsiHble cpefcTBa OOydeHHUs, OOJblle MPOBOJUTH MPAKTUUECKUX pPaboT cC
yYaluMHucs, pemath 3agaud. CTpOUTh pelieHue 3a/1a4 Mpu MOCTOSTHHOM 0OpaIieHuu
K HarJISIAHOCTH — PUCYHKAM M YEPTEkKaAM.

O3HakOMHUTENBHO naTh TeMbL: «TeopeMbl M JOKa3aTEIbCTBO. AKCHOMBI»,
«JlokazatenbcTBO OT MNPOTUBHOrOo», «CyIlIECTBOBAHHME U  €IMHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMoi», «MeToa reomeTpudeckux mecr», «Meton yaBoeHus
Meauanbe», « Teopema daneca u TeopemMa 0 MPOMOPUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHHuKay, «l/3MEeHeHHWEe TPUTOHOMETPUYECKUX  (PYHKIUHA  TIpH
BO3pacTaHuu yrna», «@opmynsl JUIsI PaguyCcoOB BIHCAHHBIX W  ONMCAHHBIX
OKPYKHOCTEM  NPaBWIbHBIX  MHOTOYTOJIBHHKOBY»,  «YPaBHEHHE  MPSAMOW»,
«/IBmxenune», «CBoWcTBa ABWKEHUS», «Teopema O MpOU3BEAEHUN OTPE3KOB XOPA,
TEOPEMBI O MPOU3BEAECHUN OTPE3KOB CEKYIIINX, TEOPEMA O KBAIpaTe KacaTEIbHON.

CrenyeT yMEHBIINTh KOJMYECTBO YacOB Ha M3yuyeHHE TeM: «CHMMETpUYHbBIC
¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CUMMeETpUN», «lleHTpalibHas CUMMETpPHUS,
«Ilapamnensupiii  mepenocy, «lloBopor», «IIpeobpazoBanue mnogodus. I[lomodue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3a/laud Ha IMOCTPOEHUE C IMOMOULIBIO



LHAPKYJIS W JIMHEUKW», «JleKkapToBbl KOOpIMHATBI HA IUIOCKOCTH», «Pemenue
TPEYTOJBHUKOBY, «[logobue dhuryp.

BricBOOOIMBIIIKECS YAChl HCIIOIB30BATh HA PEIICHHE 33/1a4 U TOBTOPEHUE.

Bepoamnocmo u cmamucmuka

B cBsa3u ¢ Tem, 4TO JaHHBIA KypC BBI3bIBA€T HAMOOJBIIME CIOXHOCTH IS
oOyuaroruxcst ¢ 3[1P, cBs3aHHbIE CO CHUXEHHBIM YPOBHEM PAa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYeHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE H
OOCTYITHOM JI1 YYEHUKOB Marepuajie. OCHOBHOE BHUMAHHME CIEAYET YAECIUTh
paszzieniaM, CBSI3aHHBIMH C IIOBTOPEHHEM TNIPOWJICHHOTO MaTepuasa, YBEIUYUTh
KOJINYECTBO YIPAXHEHUW WM 3aJaHHUM, CBA3AHHBIX C MPAKTUYECKOU NESATEIBbHOCTBIO
00yyaroImuxcs.

Heobxoaumo niepecMOTpeTh COAEPKaHUE TEOPETUUYECKOr0 MaTepuana Hu
XapakTep €ro M3JIOKEHUsA: TEOPETUYECKUM MaTepual IPErNnoJHOCUTh B IPOLECCE
peleHns 3a7a4 Y BBIIOJHEHUS 3aJaHUM HATJAIHO-TIPAKTUYECKOrO XapakTepa; He
TpeOOBaTh BHIBOAA W 3allOMHHAHHS CIOXKHBIX (DOPMYJ, PEIICHHS HECTaHIApTHHIX,
TPYAOEMKHUX 3a1aHUM. P TeM crenyeT u3ydaTh B 03HAKOMHUTEIBHOM IUIAHE.

[TpumepHas nporpamma NpeaoCTaBIsIET aBTOPY padoueit mporpaMmbl CBOOOTY
B paclpejieIeHn MaTepualia 1o 4eTBepTsAM (Tpumectpam). Pacnipenenenre BpeMeHH
Ha M3y4YCHHE TEM B TEUEHHE Y4YEOHOTO TO0/Ja CaMOCTOSITENIbHO OIpEAeaeTCs
o0pa3oBaTenbHOM OpraHu3alyei U 3aBUCUT OT OCOOCHHOCTEN TPYIIIbI 00yUarOIINXCS
¢ 3IIP u ux ocoObix 00pa3oBaTENbHBIX MOTPEOHOCTEH.

IIpuMepHbIie BUABI AeATeIbHOCTH o0y4daromuxcsa ¢ 3I1P, o0ycioBiieHHbIe
oco0bIMM  00pa3oBaTeJIbHbIMM  NOTpPeOHOCTAMH W olOecneyuBalouUIue
OCMBICJICHHOE€  OCBOEHHE  COJep:KaHuM  o0pa3oBaHuUsi MO  MpeaMeTy
«MaremaTuka»

Conepxxanue BHUIOB JesaTenbHOCTH oOydaromuxcs ¢ 3IIP onpenensercs ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTSIMU. [IOMHUMO HIUPOKO HCIONIB3YEMBIX B
OOIT OO0 o6mumx A Bcex 00y4yaroUMxcs BUJOB AEATEILHOCTH CIEAYET YCUIUTh
BU/JIBI JICATEIBHOCTH CHEU(PUYUHbIE IS JaHHON KaTeropuu AeTei, o0ecrneunBaronme
OCMBICJIICHHOE OCBOCHHME COJEpKaHHUS O0Opa3oBaHUS IO NPEIMETYy: YCHIICHUE
MIPEAMETHO-TIPAKTUYECKON JESATENBHOCTH C aKTUBU3ALMEN CEHCOPHBIX CHCTEM;
YepelOBaHUE BHJIOB JEATEIbHOCTH, 3aJCHCTBYIOIIMX pa3JIMYHbIE CEHCOPHBIE
CUCTEMBI; OCBOEHUE MaTepHuaa ¢ OIOpPOil Ha aJITOPUTM; «ITOIIATOBOCTHY B U3yYEHUHU
Marepuana; HWCIOJIb30BaHUE JOMOJHUTENIbHOM BU3YaJbHOM OMOpPHI  (CXEMBI,
mabJIoHbl, OMOpPHBIE TAOJIMIIBI); pPEUYEeBOM OTYET O TMpollecce M pe3yJsibTare
NEeSTEIbHOCTH; BBITIOJHEHUE CIELHAIbHBIX 3aJlaHul, 00ECIeUMBAIOIINX KOPPEKLIUIO
perysiiuu  y4eOHO-II03HABAaTEIbHOM JESTEIbBHOCTM U KOHTPOJb COOCTBEHHOTO
pe3yJbTaTa.

[TpumepHass TemMaTHyeckass U TEPMHMHOJIOTMYECKas JIEKCMKa COOTBETCTBYET
OOII OOO.



Jna obyuarommxcsi ¢ 3[IP cymiecTBeHHBIM SBISIOTCS HpUEMbl pabOTHI ¢
JIEKCUYECKUM MaTepuanoM 1o mnpeamery. [IpoBoauTcs crneuuanbHas pabora Mo
BBEJICHUIO B AKTUBHBIA CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
W3y4yaemble TEpMUHBI BBOJSATCA Ha IOJMCEHCOPHOM OCHOBE, 00s3aTelbHA
BU3YaJIbHAs NOAJEPIKKA, AITOPUTMBI padOThI C ONPENEICHUEM, OTIOPHBIE CXEMBI IS
aKTyaJIn3aluy TEPMUHOJIOTHH.

MecTto yueOHOTro npeamera «MareMaTuka» B y4eOHOM IIaHE

B coorBerctBUM ¢ ®enepanbHpIM TOCYJApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHIapTOM OCHOBHOTO 001Iero oobpazoBaHusi ydeOHBI mpeamer «MaTemaThka
BXOJUT B IMpeIMeTHyI0 o0mactb «Martematuka W HHPOpPMATHUKa» M SBISETCA
o0s3aTeNnbHbIM ISl M3ydyeHus. B 5-9 kmaccax y4eOHblld mpeamer «MareMaTukay
TPAJAUIIMOHHO M3y4YaeTcs B paMKax CIEIYIONIMX y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIOYAsl 3JIEMEHTHI
CTaTUCTUKU M Teopuu BepoATHocTed) u «l'eomerpusi». Hacroseir nporpammoit
BBOJIUTCS CAMOCTOSITEJIbHBIN Y4eOHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

Hacrosimeit nporpamMmmoil mpenycMaTpyuBaeTcsl BblEJIEHUE B YYEOHOM IUIaHE
Ha M3y4yeHUE MaTeMaTUKU B 5—6 Kiaccax 5 yuyeOHBIX YacoB B HEJAEIIO B TEUCHUE
KaXXJ0ro rojaa odydyeHus, B 7-9 kijaccax 6 y4yeOHBIX 4acOB B HEJENIO B TEUCHUE
Ka)KJ0ro roja o0yueHusi, Bcero 952 yyeOHbIX yaca.

Conmepxxanue ywyeOHoro mnpeamera «MaTemaTukay, TMpPEACTABIEHHOE B
[Ipumepnoii paboueit nporpamme, coorBerctByer DPI'OC OO0, IIpumepHoi
OCHOBHOM oOpa3zoBaTebHONM TMporpaMMe€ OCHOBHOrO o0miero o0pa3oBaHus,
[IpumepHOIi aganTHPOBAHHONM OCHOBHOM 00pa30BaTeNbHONW MPOrpaMMe OCHOBHOIO
oO1ero 00pa3oBaHus 00YUYaIOIIMUXCS € 33JIEPKKOM CUXUYECKOrO Pa3BUTHS.

TemaTnyeckoe IUJIAaHUPOBAHHE Y4YEOHBIX KYpCOB U PEKOMEHIyEMOE
pacnpeneneHue yueOHOro BpeMEHU JJIsl U3yUEHUs OTAEIbHBIX TEM, MPEAJIOKEHHbBIE B
HACTOSIIEN MporpaMMe, HaJl0 pacCMaTPUBATh KaK MPUMEPHbIE OPUEHTUPHI B TOMOILb
COCTaBUTENI0 aBTOPCKOW pabouel mporpamMmbl M IPEXKIE BCEro YUYUTEN0. ABTOP
paboueil mporpaMMbl BIIpaBe YBEIMUUTh MPEUIOKEHHOE YUCIIO YYEOHBIX 4acoB Ha
TeMbl, TpeOyromue Oojee IUTEIbHOro u3ydyeHust oOydarommmuca c¢ 3P, wnmm
YMEHBIIUTH KOJIMYECTBO YACOB HA TEMBI, N3yYae€MbI€ HA O3HAKOMHUTEIBHOM YPOBHE.
JIoImyCTUMO TakXe JOKaJIbHOE NEPEepPacHpeNesICHHEe M IEPECTAHOBKA 3IIEMEHTOB
COJEp)KaHUsl BHYTPM JaHHOTO kiacca. KonMuecTBO MPOBEPOUHBIX padoT
(TeMaTH4YecKuil U UTOTOBBIA KOHTPOJIb KayecTBa YCBOEHHUSI y4eOHOTO mMarepuana) u
UX THUO (CamMOCTOSTEIbHBIE M KOHTPOJIbHBIE pabOThI, TECThI) OCTAIOTCA HAa
yCMOTpeHue yuutens. Takxe ydyuTellb BIOPaBE YBEIUYUTh WJIM YMEHBIIUTH YHCIIO
y4eOHbIX 4acoB, oTBeNEHHBIX B IIpuMepHoil paGoueil mporpamme Ha 0000UIEHUE,
[OBTOPEHHUE, CUCTEMATH3aLMIl0 3HAHUKW oOydarommxcs. EnMHCTBEHHBIM, HO
OPUHLUIIMAIBHO BAKHBIM  KPUTEPHUEM, SBISIETCS  JOCTHKEHUE PE3yJIbTaTOB
oOyueHus, yKa3aHHbIX B HACTOSIIEH TpOrpaMMe.



PABOYAA [TPOTPAMMA
YYEBHOI'O KYPCA «AJIT'EBPA». 7-9 KITACCBI

Lenan n3yyeHusi yueOHOro Kypca

AnreOpa sBIS€TCS OJHUM W3 OIOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHA
o0OecreuynBaeT M3y4y€HUE IPYTUX JUCLUUILIMH, KaK E€CTECTBEHHOHAYyYHOTO, TaKk U
T'YMaHUTAPHOTO ITUKIIOB, €€ OCBOEHUE HEOOXOAUMO IS MPOAOKEHHST 00pa3oBaHUs
U B TOBCEJIHEBHOM u3HHU. Pa3Butre y 0Oydaromuxcsi HaAy4HbIX MPEACTaBICHHUN O
IPOUCXOKICHUU
U CYIIHOCTH aJreOpandecKux aOCTpaKIUi, CIoco0e OTPaKCHHS] MATeMaTHYECKOM
HAyKOW SIBJIGHUH W TPOIECCOB B NPHUPOJE U OOILIECTBE, POJIM MaTEeMaTHUECKOTO
MOJICJIMPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTHUKE CIOCOOCTBYET (POPMUPOBAHUIO
Hay4YHOT'O0 MHPOBO33PEHUSI U KAYECTB MBIILJIECHUS, HEOOXOIMMBIX ISl aJlalTalliid B
COBpPEMEHHOM LHU(PpOoBOM obOmiecTBe. M3ydeHne anreOpbl eCTECTBEHHBIM 00pa3oM
o0ecrieynBaeT  pa3BUTUE  yYMEHUA  HaOMOAaTh,  CpaBHHMBATh,  HAXOJUTh
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTH MBIILJIEHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEWUCTBHUSI U BBIBOJABI, (HOPMYIHPOBATH
yrBepxaeHUs. OcBOoeHHE Kypca aireOpbl 00ecleyMBacT pa3BUTHE JIOTHYECKOIO
MBIIUICHHUS OOYYalOIIUXCS: OHU UCIOJIB3YIOT JCAYKTHUBHBIE M HWHIYKTUBHBIC
paccyxaeHus, 0000IIeHHEe M KOHKPETHU3alMio, aOCTparupoBaHME M aHAJIOTHIO.
OOydeHue anreOpe IMpeanoyaracT 3HAYUTCIBHBIM O00BEM  CaMOCTOSTEIHHOM
JESITeIbBHOCTH ~ OOyYaroIMXcsi, I03TOMY CaMOCTOSITEIbHOE peIllIeHue 3ajad
€CTECTBEHHBIM 00pa3oM SBJSIETCS pealu3alueil JeATeIbHOCTHOrO IPUHIINIA
o0yueHus.

B crpykrype nporpaMmbl yd4eOHOTro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMMAIOT COJEPKATEIbHO-METONUYECKHEe JuHUU: «Yucna wu
BBIYHMCIICHUS»; «ANTreOpanvyeckue BBIPAKECHUS»; «YPaBHEHUS U HEPABEHCTBA;
«OyHkum». Kaxxkaas u3 3TUX CoepKaTeIbHO-METOIMYECKUX JIMHUWA pa3BUBACTCA Ha
MNPOTSKEHUHM TPEX JIET M3YyUeHHUsl Kypca, €CTECTBEHHBIM 00pa3oM MEperuieTasich U
B3aMMOJICICTBYS C IPYTUMH €ro JUHUAMU. B Xome usydeHus Kypca oOydaromumes
MIPUXOJIUTCSL JIOTUYECKU paccykaaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM 11e71ec000pa3Ho BKIIOYUTH B IPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, MIPOHU3BIBAIOIIME BCE OCHOBHBIE Pa3/Ieiibl MaTEMaTHUYECKOI0 00pa30BaHus U
CHOCOOCTBYIOLIME  OBJIAJEHUIO  OOyYalOUIMMHCS ~ OCHOB  YHHUBEPCAJIBHOI'O
MaTeMaTUYeCKoro  si3blka. TakuMm  o0pa3oM, MOXKHO  yTBEpXKHIaTh, 4YTO
collepKaTeIbHOW U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Asredpa» SIBISETCA €ro
VHTETPUPOBAHHBINA XapakTep.

Copepxanve JnuHUM «YuWcia W BBIYMCICHUS CIYXKUT OCHOBOW IS
JanbHENIIero M3y4yeHUus MaTEeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Yy OO0Yy4YaroIIMUXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHMS TMOJIb30BATHCA AITOPUTMAMH, a
TaKKe NMPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TOBCEAHEBHOM
KU3HU. Pa3zBUTHE MOHATHS O YUCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PAMOHAIBHBIMU U



MpPALMOHATFHBIMUA YHCIIaMH, (POPMUPOBAHUEM MPEACTABICHUN O ACHCTBUTEIHLHOM
yycie. 3aBEpIICHUE OCBOEHHS YHCIOBOM JIMHUM OTHECEHO K CTapuieMy 3BEHY
o0111ero oOpa3oBaHusl.

ConepxaHue IBYX alreOpanyecKux JIMHUN — « AlIredpanyeckue BhIPaXKEHUs
U «YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYyYaroIIMXCs
MaTeMaTUYECKOTo amnmnapara, HEOOXOJMMOIo MJisd pelIeHHs 3aJad MaTeMAaTUKH,
CMEXHBIX IPEIMETOB M IMPAKTUKO-OPUEHTHPOBAHHBIX 3a/1ad. B OCHOBHOW wIKOJIE
y4eOHBI MaTepuall IpyHNIUPYETCsl BOKPYTI PALMOHAIBHBIX BBIpAXKEHUU. Airedpa
JE€MOHCTPUPYET 3HAUEHNUE MAaTEMATHKHU KaK S3bIKa JIJIsl IOCTPOEHUSI MaTEMaTHYECKUX
MOJIEJIel, ONUCAaHUs MPOLECCOB U SABICHHHA peaqbHOro Mupa. B 3agaum oOydeHus
anredpe BXOJAT TakKe JallbHEHIIee Ppa3BUTHE aNTOPUTMHUYECKOTO MBIIIICHHUS,
HE0OXOJAMMOro, B YaCTHOCTH, Ui OCBOEHUS Kypca HH()OPMATUKH, U OBIAJICHUE
HaBBIKAMHM JIEAYKTUBHBIX paccyxkJeHuid. IIpeoOpazoBaHue CUMBOJIBHBIX (OpPM
BHOCUT CBOM crnenupUYecKuil BKJIaJ B pPa3BUTHE BOOOPaKEHHS, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPYECTBY.

Conepxkanue (QyHKIIMOHATBLHO-TPAPUUYECKONW JTUHUU HAIICJIICHO Ha IMOJIYyYEHUE
IIKOJIBHUKAMU 3HAaHUN 0 QYHKIUSAX KaK BaKHEWIIEH MaTeMaTHYeCKOH MOJAETH Jis
OMUCaHUsl U UCCIENOBaHMUS pa3HO-0Opa3HbIX MPOIECCOB M SBJIEHUI B NpUpOJE U
obuiectBe. M3yueHue 3TOro marepuajia CliOCOOCTBYET Pa3BUTHIO Y OOYyYaroIIMXCs
YMEHUS UCIONb30BaTh PA3IMYHbIE BHIPA3UTEIbHBIE CPEJCTBA S3bIKA MATEMAaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKJIaJ B (OPMUPOBAHUE
IIPEACTABICHUM O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo ywyeOHOMY TIuIaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHbId Kypc
«AnreOpa», KOTOPBIA BKIIOYAET CJEAYIONINE OCHOBHBIE pa3eibl COIACpIKAHUS:
«Uncnma ¥ BBIYUCICHUA», «ANreOpandecKkue BBIPAKCHUA», «YPaBHEHHS U
HEPAaBEHCTBA», « DYHKITHI.

VYueOHbIN MJIaH HAa U3ydyeHUe anredpbl B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HENEIO0 B TEUCHHE Ka)XJO0ro rojaa oOydeHus, BCETro 3a TpU rojaa
oOyueHust — He MeHee 306 yueOHbBIX YacoB.

COJJEP’)KAHUE YUEBHOI'O KYPCA (ITO TOJAM OBYUEHU)

7 KIIACC

Yucna u eviuucnenun

PanuonanbHbie yuciaa

Jpobu OOBIKHOBEHHbIE W JIECATUYHBIC, MEPEXOo] OT OJHON (OPMBI 3amUCU
apobeir k apyrod. IloHsTHE palMOHAIBHOIO 4YHCA, 3allCh, CPaBHEHHE,
yIOpSIIOUMBAHUE  PAllMOHANBHBIX  4Mceld.  Apudmeruyeckue  JIEHCTBUS €
palMoHaIbHBIMU YHUCIaMU. PelieHue 3amay W3 peagbHOW NMPAKTUKM HAa 4acTH, HA
Ipoowu.



Crenenb C HaTypaJbHBIM TIOKa3aTeJeM: OIpeneieHue, Mpeodpa3oBaHKe
BBIPAKEHUI Ha OCHOBE ONPEIEIIECHHUS, 3alIUCh OOJBIINX YHACE.

[IpoleHThl, 3anKCh MPOLIEHTOB B BHI€ APOOH U ApOoOHU B BUAE MPOLEHTOB. Tpu
OCHOBHBIE 33/1a4 Ha MPOLEHTHI, PEIICHNE 3a1a49 U3 PeabHOU IIPAKTHKY.

[IpumeHeHne NPU3HAKOB  JIEIUMMOCTH, pA3JIOKECHUE HAa  MHOMKUTEIU
HaTypaJbHBIX YHUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4Mciae I@psiMas U oOparHas
IPONOPLMOHAIBHOCTH.

Anzebpauueckue eviparxcenus

[lepeMeHHBIE, YMCIOBOE 3HAYECHHE BBIPAKEHUS C INEpeMEHHOM. [[omycTumblie
3Ha4YeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXKIY BEIMYMHAMMU B BHJIE
(dbopmyibl. Beruucnenus no gopmyinam.

[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUM, TOXKJACCTBEHHO PAaBHBIE BBIPAXKECHUS,
npaBwiIa MpeoOpa3oBaHUsl CyMM M TPOU3BEIEHUM, MpaBUjiia PACKPHITHS CKOOOK H
MIPUBEICHUSA MTOJTOOHBIX CIIAaraeMbIX.

CBOMICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHounensl 1 MHOrowieHbsl. CrerneHp MHOrowieHa. ClOKEHue, BBIYMTAHUE,
YMHOEHHE MHOTOWICHOB. POpMyIIbl COKPAIIEHHOTO YMHOKEHHU: KBaApaT CyMMBI U
KBazpaT pasHocTH. DopMmyiia pa3HOCTH KBajpaToB. PasiokeHue MHOTOYWICHOB Ha
MHOKUTEJIH.

Ypaenenusa

VYpaBHeHHe, KOpEHb YpaBHEHHUS, IpaBUjia NpPeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHWCIO KOPHEH JIMHEMHOTO
YPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHHUN MO YCIOBUIO
3a1aun. Pemenune TeKCTOBBIX 3a/1a4 ¢ MOMOUIBIO YPABHEHUM.

Jluneiinoe ypasnenue ¢ 08yMms nepemennbimu u e2o pagux-. CucreMa IBYX
JVHEWHBIX YpPaBHEHUW C JAByMs IIEpEMEHHBIMHU. PemeHue CcHCTEM YypaBHEHUU
croco0oM NoJCTaHOBKH. [IpuMepsl peleHus: TEKCTOBBIX 3a/1ad C MOMOILBIO CUCTEM
YpaBHEHUM.

Koopounamot u cpagpuxu. @ynkyuu

Koopaunara Touku Ha npsmMon. Yucnossle TpoMexXyTKU. PaccTrossHne mMexny
JBYMSI TOYKAMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyronpHast cuctema koopauHat, ocu Ox m Oy. Alcmucca U opauHATa
TOYKM HAa KOOPAMHATHOM TuiockocTu. Ilpumeps! rpadukoB, 3aJaHHBIX (OpPMYyIaMu.
UreHue rpaMKoB peaibHbIX 3aBUCUMOCTEH.

[Tonarue gpynkuuu. ['paduk ¢pynkumu. CpoiictBa pyHkuumi. JIunelinas pyHkuus,
e€ rpadpuk. I'papux ¢ynkiuun Yy = Kx + b. Ipaguueckoe pewenue numneiinvix
VPaBHeHUU U CUCEM JTUHEUHbIX YPABHEHUU.

1
3,H€CI) " fajaee KypCuBoM 0003HaYEHBI TEMbI, U3YUCHUC KOTOPLIX IPOBOAUTCA B O3HAKOMUTCIILHOM ILIAHE. Henaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



8 KUIIACC

Yucna u évtuucnenusn

KBanmpatueiii kopeHb wu3 uucna. [lowamue o006 uppayuoHaibHOM Uucie.
Hecamuunvie npubnudxcenus uppayuonanvuvix uucen. CBONUCTBA apUPMETHUECKUX
KBAJIpaTHBIX KOPHEH U MX PUMEHEHHE K MPEOoOPa30BaHUIO YMCIOBBIX BBIPAKEHUIN U
BBIYMCIICHUAM. [[elicmeumenbHbie Yucid.

CreneHb ¢ LenbIM IOKa3aTeneM U e€ cporictsa. CTaHmapTHas 3alKch YNCIA.

Anzeopauueckue gvipasrceHun

KBaapaTHbI TPEXWIEH; Pa3I0KEHUE KBaPATHOIO TPEXUIIEHA HA MHOKUTEIIH.

AnreOpanyeckasd JpoOb. (OCHOBHOE CBOMCTBO anreOpandecko JpoOwu.
CrnoxeHue, BBIUUTAHUE, YMHOXXEHHUE, JEJEHUE  alredpandeckux  JpoOeil.
PannoHanbHbie BhIpaXXEHUS U UX IPEOOpPa3OBAHHUE.

Ypasuenus u nepagencmea

KBagpatHoe ypaBHeHue, (hopMysia KOpHEW KBaJpaTHOrO YpaBHEHUs. Teopema
Buema. Pemenue ypaBHEHMI, CBOAAIIMXCS K JIMHEMHBIM U KBaapaTHbIM. [IpocTeiimme
IpOOHO-paIMOHAIIbHBIE YPaBHEHHUS.

I'paghuueckas unmepnpemayus ypagueHuu ¢ 08yMs NEPEMEHHbIMU U CUCTEM
JIUHEUHbIX YPAGHEHUU ¢ 08yMs nepemeHHuimu. llpuMepbl pelIeHHus CHCTEM
HEJIMHENHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOU.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOW MEPEMEHHOM.

Dynkyuu

[Tonstue pynkuuu. OOIaCTh ONpeAeieHUs U MHOKECTBO 3HAYEHUIN (PYHKIMU.
CniocoObl 3a1anus PyHKIUH.

I'padpux ¢ynkumnu. Ytenue cBokcTB PyHKIuU 1o €€ rpaduky. Ilpumeps
rpa@ukoB (GyHKIHMA, OTPaKAIOIINUX PEATbHBIE MPOLECCHI.

@OyHKIMM, ONUCHIBAIOUIME TMPSAMYI0 M OOpaTHYIO MPONOPLHOHAIbHbBIE

k
3aBUCUMOCTH, X rpaduku. OyHKIuM y = X, y = X, y = 4x, Y = = I'paguuecroe

peuienue ypasHeHUul U cCucmem YpagHeHuu.

9 KJIACC

Yucna u évituucnenus

JelicTBUTE/IbHBIC YHCJIA

PanonanpHbBIC YHCHA, UPPAYUOHATbHLIE YUCIA, KOHEeUYHble U OecKoHeuHble
oecsmuuHvle Opodbu. Muodcecmso OelicmeumenbHbix Yucell, 0eliucmeumeibHvie YUcid
Kaxk OeckoHeuHble Oecamuunvle Opobu. Bzaummno 00HO3HAUHOE coomeemcmaue
MeHCOY MHOIHCECBOM OCUCTNBUMENbHBIX YUCE U KOOPOUHAMHOU NPAMOI.

Cpashenue  OelicmeumenvHblX  4ucei, apugmemuveckue Oelucmeusi ¢
oelicmeumenbHbiMU YUCIAMU.

N3mepenus, npudInKeHusi, OLEHKH



Pasmeppl OOBEKTOB OKpYKAIOLIEr0 MHpa, JJIMTEIBHOCTH IPOLIECCOB B
OKPY’KAIOILEM MUPE.

[TpubnmxEéHHOEe 3HAYEHHE BEIWYMHBI, TOYHOCTh MpuOImxeHus. OKpyricHue
yucen. [Ipuknaka v oleHKa pe3yabTaTOB BEIYUCICHUN.

Ypasenenusa u nepasencmea

YpaBHeHUs ¢ OHOM NTepeMEeHHOH

JInnerinoe ypaBHeHuE. Pelienue ypaBHEHUM, CBOISIINUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHWH, CBOISIIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepvl peuwienus ypasHeHuu mpemovel U 4emeepmou
cmeneHeu paznodHceHuem Ha MHOICUMEU.

Pemmenne npoOHO-paliiOHABHBIX YPaBHEHUH.

Pemenue TekCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

Cucrembl ypaBHEeHUH

VYpaBHeHUE C ByMs NMEpPEMEHHBIMM M €ro rpaduk. Pemenue cucrem IByX
JMHEWHBIX YPAaBHEHUM C IBYMs IEpEMEHHBIMH. PelieHue cucrem IByX ypaBHEHUH,
OIHO U3 KOTOPBIX JHUHEHOE, a Jpyroe — BTOpoWl creneHu. [padpuyeckas
MHTEPIIPETaLHsl CUCTEMBl YPABHEHUN C IBYMsI [IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HepaBencrBa

HucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHOW. KBanparHele HepaBeHCTBa.
I'paduueckass uHTEprpeTanuss HEPAaBEHCTB W CUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

Dynkyuu

KBagparuunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapabona, KoopaMHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHH MAPaA0OJIBI.

['paduku byHKITHIA: y = kx, y = kx + b, y = X5,
y = Vx,y = SI/II/IX CBONCTBA.

Yucnoewle nocnedosamenvnocmu

OmnpenesieHue ¥ crioco0bl 32/1aHUSI YMCJIOBbIX MOCIEA0BATEbHOCTEM

[loHsiTHE YMCIOBOW TMOCIEAOBATENBHOCTU. 3aJaHUE IOCIEN0BATEIBHOCTH
peKyppeHTHOM dhopmyIoii u popmymoit N-ro yieHa.

ApudmMeTnyeckas U reOMEeTPHYECKAS MPOTrPecCHH

Apudmernueckas u reomerpuyeckas mnporpeccuu. dopmynbl N-ro diieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPeCcCuid, CyMMbI MEPBHIX N YJICHOB.

H3o6padicenue unenoe apugmemuueckon u 2eoMempuyeckol npopeccull
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIUHelHblll U IKCNOHEHYUATbHbIL POCHI.
Cnooichvie npoyenmol.

PABOYAA [TIPOTPAMMA



YYEBHOI'O KYPCA «I'EOMETPUSA». 7-9 KITACCBI

Henan n3yyeHus1 yueOHOro Kypca

O6mue uenu wu3ydeHus ydeOHoro kypca «['eomerpus» mnpeacTaBieHbl B
ITOOIT OOO. OHM 3aKIIOYAKOTCS, MPEKIAE BCETO B TOM, YTO HA ypOKaxX I'€OMETPUH
oOydJaronuiicss y4uTcs TPOBOAUTH JOKa3aTelIbHbIE PACCYXKACHHS, CTPOUTH
JIOTUYECKNE YMO3AKIIOUEHUSA, JOKa3blBaTh HWCTHHHBIE YTBEPKICHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJUTHh PACCYXKICHUS «OT MPOTUBHOIO», OTJIMYAThH
CBOMCTBa OT MPHU3HAKOB, (popMylIHpoBaTh OOpaTHbIE yTBepkIeHus. B oOyueHun
YMEHHUIO pacCyXJaTb COCTOMT BaXHOE BOCIHHUTATEIbHOE 3HAYEHHE H3yUYCHHUS
r€OMETPUH, IPUCYLIEE UMEHHO OT€YECTBEHHON MAaTEMAaTUYECKOM IIKOJIE.

Btopoii 1enpt0 u3ydeHUsT TE€OMETPUU SBIISIETCA HCHOJB30BAHUE €€ Kak
MHCTPYMEHTA MPU PELIEHWHM KaK MaTeMaTHYEeCKUX, TaK M MPaKTUYECKHX 3aj]ad,
BCTpEYAIOUIMXCSI B peajbHOM  KM3HU. ODTOMY  COOTBETCTBYET  BTOpas,
BBIYMCIIUTENbHASA JIMHUS B HM3yYEHHH T€OMETpUU B IKoJie. /(s 3Toro yuwrento
pEeKOMEHayeTcsl ~ noadupaTh — 3ajJadyd  [PaKTUYECKOro  xapakrepa  JUid
paccMaTpuBaEéMbIX TE€M, YUYUTh OOYYaIOIIUXCS CTPOUTh MaTEeMaTHUYECKHE MOJENIH
peanbHbIX KU3HEHHBIX CHUTyallMd, MPOBOAUTh BBIYUCIEHUS M  OICHUBATh
aZICKBaTHOCTh IIOJIyYEHHOro pesynbTata. KpaiiHe BaXHO NOMUYEPKUBATH CBSI3U
r€OMETPUU C JPYTMMH IPEAMETAMH, MOTHMBHPOBATH MCIIOJB30BATH OIPENEICHUS
reOMEeTpUUYECKUX (PUryp U TOHATUN, IEMOHCTPUPOBATH NMPUMEHEHHE MOJyUYEHHBIX
YMEHHH B pU3MKE U TEXHHUKE. DTH CBSI3U HauboJee sipko BUIHBI B TeMax «BekTopsbi»,
«Tpuronomerpuueckue CcooTHOIIEHUs», «Meton koopauHat» u  «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMY TMuIaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHbId Kypce
«l'eomeTpus», KOTOPBIM BKJIIOYAET CIECAYIOIINE OCHOBHBIE PA3IENBI COICPIHKAHUA:
«l'eomeTpuueckne Qurypsl W HUX CBOHCTBa», «M3mepeHne reomMeTpuuecKux
BEIIMUMH», a Takke «JlekapToBbl -KOOPAMHATHI HA ILIOCKOCTW», «BeKTopbD»,
«/IBmxennst mockoctu» u «IIpeodpazoBanus mogo0us».

YueOHbIN TUIaH TpeIycMaTPUBAET U3yYeHHUE TeOMETPHH Ha 0a30BOM YpPOBHE,
UCXOl1 M3 HEe MeHee 68 ydeOHbIX YacoB B Y4eOHOM TOJy, BCEro 3a TPU roja
oOyuenus — He MeHee 204 JacoB.

COHEPXXAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYUEHIM )

7 KIIACC

Havanenbie nonsAatus reomerpuu. Touka, npsiMasi, OTpE30K, JIyd. YToJu. Buabl
yriaoB. BeprukanpHble M CMEXHbIe yribl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapannenbHOCTh U NEPIEHAUKYISIPHOCTD MPSIMBIX.



Cummempuunvie  ¢ueypsl. OchosHble c0licmEa  0Cesoll cwwwempuuz.
IIprMepbl CHMMETPHH B OKPYIKAIOILEM MUPE.

OcHogHble NOCMPoeHUs C NOMOWBIO YUPKYJIA U TUHEUKU.

TpeyronbHuk.  BwicoTa,  Meamana,  OucCcekTpuca, HMX  CBOICTBa.
PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUI TPEYroJIbHUKU. HepaBeHCTBO TpeyronbHUKa.

CBolicTBa U NMPU3HAKU PaBHOOEIPEHHOTO TpeyrojbHuKa. [Ipr3Haku paBeHCTBa
TPEYTOJIbBHUKOB.

CBolicTBa ¥ IPU3HAKU NapaJUIENbHBIX MPsAMBbIX. CyMMa yIjoB TPEYrOJIbHHKA.
BHemHue yriibl TpeyrojabHuKA.

[IpssMoyrosibHbIA ~ TpeyrosbHUK. CBOWCTBO MeAHAaHbl MPSIMOYTOJIBHOTO
TPEyTOJbHUKA, IPOBEAEHHON K runoreHyse. [Ipu3Haku paBeHCTBA NMPSAMOYTOJBHBIX
TPEYTOJABHUKOB. [IpAMOYTOJIBLHBIN TPEYTONBHKK ¢ yriaoM B 30°.

HepaBeHcTBa B T'COMETpUU: HepageHCMEO Mpey20abHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOoJIbLIEM YIVIe W OOJbIIEW CTOPOHE TPEYroOJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

l'eomempuueckoe mecmo mouek. bHCCEKTpUCa YyINIa M CEPEOUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXKHOCTb M Kpyr, XOpJa H JauameTp, HuX CBoWcTBa. B3ammHoe
pPacnoJIOKEHUE OKPYKHOCTH M mpsiMoi. KacarenbHass M cekymas K OKPYKHOCTH.
OkpyXHOCTb, BIIMCAaHHasg B Yroy. BnucaHHas # oNMCcaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KIIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3HAakd U CBOMCTBA. YacTHbIE
cllyyad TapauiesiorpaMMoB (MpsIMOYTOJIbHUK, POMO, KBaapaT), WX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpamenus, €€ CBOWCTBA M NPHU3HAKHU.
[IpssmoyrosibHast Tpanenus.

Memoo yosoenus meduansi. llenmpanvuas cummempust.

Teopema Daneca u meopema o nponopyuonanvHvlx ompeskax. CpenHue
JIVHUM TPEYTOJIbHUKA U Tpaneuuu. Llenmp macc mpey2oibHuKda.

Ilooobue mpeyzonvruxos, ro3pguyuenm nooodbus. Illpusnaku nooodus
mpeyzonbruxos. llpuMmeHeHne nogooust mpy pelieHn: MPaKTUYECKUX 3a/1a4.

CpoiictBa mmomianeir reoMmerpudeckux ¢uryp. Dopmynsl muas  TUIOMIAAH
TPEYroJibHUKA, TapajienorpamMma, pomOa u Tpanenun. OTHOIICHUE TUTOMIAACH
MO00HBIX (HUTYP.

Brruuciienue miomanen TPEeyroaibHUKOB U MHOTOYIOJBHUKOB Ha KJIETYAaTOMU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemeHun
NPAaKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOr0 yria NpsIMOYTrOJbHOTO TPEYrOJIbHUKA.

2 3,H€CI) " fajaee KypCuBoM 0003HaYEHBI TEMBbI, U3YUCHHC KOTOPLIX NPOBOAUTCSA B O3HAKOMUTCIILHOM ILIaHE. Hez[aror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3ydaceMoro mMmarepuala.



OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETprUecKre (PyHKLIUU YTIIOB
B 30°, 45° 1 60°.

BrricanHble M HEHTPAJIbHBIE YIJIbI, YTOJI MEXAY KacaTeIbHOU U XOPJIOM. YTJIbI
MEXAY XOpPJAaMM U CEKyIIMMH. BrucaHHbIE M OINHCAaHHBIE YETHIPEXYTOJBHUKH.
B3aumHoe pacnonoxkenue aByx OkpyxkHoctel. Kacanme oxpyxHoctedt. O6mue
KacaTeJIbHbIE K ABYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, KocuHyc, TaHrenc yrioB or 0° mo 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIbI TPUBEACHUS.

Pemenne tpeyrosbHuKoOB. TeopeMa KOCUHYCOB M Te€OpeMa CHHYCOB. Pemenue
MPAKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue nooobus. Ilooobue coomeemcmeeHHbix 21eMeHMO8.

Teopema o npousgedeHuu ompesKo8 Xopo, meopembl O HpPOU3BEOeHUU
OmMpe3K08 CeKywux, meopema o Keaopame KacameibHOL.

Bektop, 1nmMHa  (MOIyJib)  BEKTOpa,  COHANpPaBJIECHHBbIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO HAIpPABJIICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIll€pallid HaJ BeKTopamu. PasjoxkeHue Bekropa 1O JIBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopanHatel BekTopa. CKaldspHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE JUUIS1 HAXOXKACHUS JUIMH U YTJIOB.

JlexapToBBl KOOPAMHATHI HA IJIOCKOCTH. YpasHenus npamoiu 1 OKPYKHOCTH B
KOOpJIMHATAX, IEPECEYEHUE OKPYKHOCTEH W NpsMbIX. MeToj KOOpAMHAT WU €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOIBHUKH. [[TMHA OKpy:KHOCTH. ['pagycHas u paguaHHas
Mepa yIJa, BBIUMCICHHE [UIMH OyTI OKpYyKHOcTed. I[lmomane kpyra, cekropa,
CEerMeHTa.

eudwcenus naockocmu u 6HympeHHue cummempuu @ueyp (daemeHmapHbie
npeocmaenenus). Ilapannenvroiii nepernoc. Ilosopom.

PABOYA [TPOTPAMMA
YYEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTHUKA»
7-9 KITACCBI

Ieau n3yyeHusi yueOHOro Kypca

B coBpemeHHOM 1H(PPOBOM MHpE BEPOSTHOCTH UM CTATUCTUKA TMPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTD, KaK C TOYKH 3PCHHS MPAKTHYCCKUX MPUIOKECHUN, TaK U
UX ponu B oOpa3oBaHuu. KaXIplii YeIOBEK IMOCTOSIHHO NMPUHHUMAET PEIICHHS Ha
OCHOBE MMEIOIINUXCS Y HETO JaHHBIX. A UIsi 000CHOBAHHOTO NMPUHSATHS PCIICHUS B
YCIIOBHUSIX HEIOCTATKA WM W30BITKA MHPOPMAITUH HEOOXOAMMO B TOM YHCIIE XOPOIIIO
c(hOpMHUPOBAHHOE BEPOATHOCTHOE W CTATUCTHUYECKOE MbINUIeHHE. IMEHHO TT03TOMY
OCTPO BCTajga HEOOXOIUMOCTh C(POPMHUPOBATH Yy OOYYAIOIIMXCS, B TOM YHUCIE
obOyuaroruxcst ¢ 3[1P, ¢yHKIMOHATBHYIO TPaMOTHOCTh, BKIIOUAONIYI0O B CeOS B



KAueCTBE HEOThEMJIEMOM COCTABJISIOLIEH YMEHHE BOCIPUHHUMATh W KPUTHUYECKH
aHAJIM3UPOBATh MH(POPMAIMIO, TPECTABICHHYIO B Pa3iMYHbIX (HOpMax, MOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTMX pEATbHBIX MPOLECCOB M 3aBUCUMOCTEM,
IPOU3BOJIUTh TMPOCTEUIIINE BEPOSATHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMH
npuHIMIamMu coopa, aHaau3a U NPeJICTABIICHUS JaHHBIX U3 PA3IUYHbIX cep KU3HU
oO0lIeCTBa U TOCYAapCTBA MPUOOIIAET 00YHAIOIINXCS K OOIIECTBEHHBIM HHTEPECAM.

B crpykrype mnporpammbl yueOHOro Kypca «BeposiTHOCTP M CTaTHCTHKa»
OCHOBHOHM IIKOJIBI BBIJIEJICHBI CIIEAYIOIIUE COAEPKATEIbHO-METOINYECKUE JIMHUU:
«lIpencraBneHne JaHHBIX W ONUCATENIbHAs  CTaTUCTUKaA»; «BeposTHOCTHY;
«neMeHTbl KOMOMHATOPUKNY; «BBesieHne B TeOpHrIo TpadoBy.

Copnepxxanve nuaun «lIpencraBieHne JaHHBIX M ONUCATEIbHAS CTATHCTHKA»
CITY>KUT OCHOBOM 7151 (HOPMUPOBaHMS HABBIKOB pa0OThI ¢ HH(GOPMAIIUEH: OT YTEHUS U
MHTEpHpeTallud HHPOpPMALMU, MPEACTABICHHOW B Ta0iuIaX, Ha auarpaMmax u
rpagukax 10 cOopa, MPEACTABICHHS M aHalu3a JaHHBIX C HMCHOJIb30BAHHEM
CTaTUCTUYECKUX XapaKTEPUCTHUK CPEIHHX M paccenBaHus. Paboras ¢ JaHHBIMH,
oOyuaronuecs ¢ 3IIP ydarcs cuuThIBaTh U MHTEPIIPETUPOBATH JIAHHBIE, BHIIBUTATH,
apryMEHTHUPOBaTh W KPUTHUKOBATh MPOCTEHIIME THUIOTE3bl, Pa3MBILUISATh Hal
(dakTOpamMu, BBI3BIBAIOIIMMU HW3MEHYMBOCTh, W OIICHUBATh MX BIMSHHE Ha
paccMaTpUBaEMBbIE BEJIMYHUHBI U IPOLECCHI.

MHTYUTUBHOE MPEACTABICHUE O CIIy4allHOM HM3MEHYMBOCTH, HCCIEAOBAHME
3aKOHOMEPHOCTEW U TEHJICHUUKW CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOM ISl U3YYCHUS
Teopun BeposTHocTed. bomnbinoe 3nauenue st odydaromuxces ¢ 3IIP 3meck umeror
MPaKTUYECKHUE 3a/laHUsl, B YACTHOCTHU OMBITHI C KIIACCHYECKHUMH BEPOSTHOCTHBIMU
MOJEIISIMH.

[loHsiTHE BEPOSATHOCTH BBOAMTCS KaK Mepa MpaBAoNogo0us CIIy4ailHOro
coobiTus. [Ipu u3yuenun kypca oOydaromuecs ¢ 3I1P 3HakoMaTCs ¢ mpoCTEUIIUMHU
METOJaMH  BBIYMCIICHHUS BEPOSATHOCTEH B  CIy4YallHBIX JSKCHEpPUMEHTaX ¢
PAaBHOBO3MOXHBIMH ~ JIEMEHTAPHBIMU  HCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh M peliaTh Oojee CIoXKHble 3anaud. B Kypc BXxomsr
HayajbHbIE TPEACTABICHUA O CIy4alHbIX BEJIMYMHAX W WX  YHUCIOBBIX
XapaKTepUCTHUKAX.

Taxxe B paMKax 3TOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYaIOIIUXCS C
3[IP ¢ MHOXeCTBAMH U OCHOBHBIMH  OIEpalMsIMA  HaJl MHOXECTBaMH,
paccMaTpUBAIOTCSl TMPUMEpPHl TMPUMEHEHUS [JIsl pEelIeHus 3ajJad, a TaKKe
WCIIOJI30BAHUS B IPYTMX MAaTEMATHUYECKUX Kypcax U YUeOHBIX MpeIMeTax.

MecTo yueOHOro Kypca B yueOHOM ILIaHe

B 7-9 xmaccax usyuaercsi Kypc «BeposSiTHOCTH M CTAaTUCTHKa», B KOTOPBI
BXxoAsaT paszaensl: «lIpencraBineHue MAaHHBIX M OINHKCATENIbBHAS CTATUCTUKAY,
«BepoaTHocThy; «neMeHThl KOMOMHATOPUKNY; «BBeneHnue B Teoputo rpadoBy.

Ha u3ydenue naHHoro xkypca OoTBOAMT | y4eOHBIM 4yac B HENETIO B TEUCHHE
KaXK70ro rojga ooyuyenus, Bcero 102 yueOHbIX yaca.



COHEPXAHUE YYEBHOI'O KYPCA (I1IO TOAAM OBYUEHIM )

7 KJIIACC

[IpencraBnenne NaHHBIX B BUE TaOMuUIl, AuarpamMm, rpaduxoB. 3aroiaHEHHE
TaOJIUII, YTEHUE U TIOCTPOCHHE AHArpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpadmKoB peanbHBIX MpolieccoB. M3BneueHne nHpopManum U3 quarpamMmm u
Ta0JIMII, UCTIONB30BAHNE U UHTEPIPETALIUS JAHHBIX.

OmnucarenpHasi CTAaTUCTUKA: CpenHee apudMeTHdyeckoe, MeAHaHa, pa3Max,
HauOoJblllee W HaWMEHBIEEe 3HAYCHHWs HaOopa 4YHCIIOBBIX JaHHBIX. [IpuMepsr
CIIy4ailHOM U3MEHYUBOCTH.

Cnyuatinwlii akcnepumenm (onvim) u ciyyauHoe codvimue. Beposmnocmv u
yacmoma. Ponb Manoseposmuuvlx u npaxmuyecku 00CmMo8epHuIX COObLIMUL 8 NPUPOOe
u 6 oowecmse. Monema u uepanvbHas KOCMob 8 MeOPUU 8EPOSIMHOCIEN .

I'pagh, eepwuna, pebpo. Cmenenv eepuiunvl. Hucno pébep u cymmaphas
cmeneHb eepuiut. Ilpedcmasnenue o ceéasnocmu epagpa. Llenu u yuxawl. [lymu 6
epaghax. O6x00 epagha (dtinepos nyms). lIpeocmaénenue 06 OpueHMUpPOBAHHOM
epaghe. Pewernue 3a0au c nomowvto epagoa.

8 KVIACC

[IpencraBienne qaHHBIX B BUIE TAOJIUL, TUarpaMm, rpauKkoB.

MHOXKeCTBO, JJEMEHT MHOXECTBa, TOAMHOXecTBO. Omepanuu  HaJ
MHOKECTBaMU: OOBEANHEHHUE, NIepeceueHue, nonoiHenue. CBOMCTBa onepauuii Hajl
MHO>KECTBAMHU: IEPEMECTUTENBHOE, coueTaTeNbHOE, pacipenenuTensHOe,
BKItoueHusl. Vcmosnp3oBaHue Tpauueckoro TMPEACTABICHUS MHOMXKECTB  JJiA
OTIMCaHUs PEATbHBIX MPOIIECCOB U SBJICHMIA, IPU PEIICHUH 3aad.

Hszmepenue pacceusanusi daumHuvix. Jucnepcus u cmamoapmuoe OMKIOHEHUe
yucn08vix Habopos. /luazpamma pacceusanus.

OneMmeHTapHble CcOObITHS  ciay4yaiiHoro onbita. CoaydaiiHble  COOBITHS.
BepositHocT coObITHii. ONBITE C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMU.
Crnyyaitnbiii BBIOOp. CBsI3b MEKIY MAJIOBEPOSITHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSMH B MIPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea Oepesbes. eOUHCMBEHHOCMb NYMU, CYWECMBOBAHUE
gUCAYEU BEPUIUHDL, CB5A3b MeXCOY YUCIOM Gepuwiun u yuciom pédep. Illpasuno
yMmHodceHus:. Pewenue 3a0au ¢ nomowwio epaghos.

Ilpomusononooscuvie coovimus. Juacpamma Oinepa. Obvedunenue u
nepeceuenue  coovimuti. Hecoemecmmuvie — codovimus.  Dopmyna  ClOHCeHUs.
geposmuocmell. Ycnosnas eepoamuocmo. Ilpasuno ymuooicenus. Hezasucumvie
coovimus. I[Ipedcmasnenue sxkcnepumenma 6 6uode Oepesa. Pewenue 3adau ma

3 3,H€CI) " fajaee KypCuBoM 0003HaYEHBI TEMBbI, U3YUCHHC KOTOPLIX NPOBOAUTCSA B O3HAKOMUTCIILHOM ILIaHE. Hez[aror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



HAX0JiCcOeHUe BepOosIMHOCMell ¢ NOMOWbI0 0epesd CAYYAUHO20 IKCHEepUMeHmd,
ouazpamm dtinepa.

9 KUIIACC

[IpencraBienne JaHHBIX B BUAE  Ta0iul, JAMarpaMM, TI'paduUKoB,
UHTEpIpeTanns JaHHbIX. UTeHHe U MOCTpOEHHE TadiuL, AMArpaMm, rpadukoB MO
peanbHBIM JaHHBIM.

[TepecranoBku u Qaxropuan. CoueTaHuss U YUCIO COUYETaHUH. TpeyeonbHuk
Ilackans. Pemienue 3a1a4 ¢ UCIOJIb30BAHUEM KOMOMHATOPUKH.

I'eomempuyeckasn eeposimuocmo. Cryyaiinvlii 6b100p MoOuKu U3 @dueypsbl Ha
NJI0CKOCMU, U3 OMPE3Ka U U3 0y2u OKPYIHCHOCHU.

HcnbiTanne. Ycenex u Heynaya. Cepus UCnbITaHUM 10 nepBoro ycnexa. Cepus
ucnbiTanuii bepuym. BeposarHocTu coObITHII B cepuM UCTIbITaHUN bepHyiu.

CnydailHasg BEIMYMHA W PaCIpEleeHUuE BEPOATHOCTEW. Maremarndeckoe
OXKHMIaHWE W gucnepcusd. I[IpuMepbl  MaTEMaTHYeCKOro  OXKHJAHHUS — Kak
TEOPETUYECKOTO CPEIHETO0 3HAYEHUs BEJIMYMHBL. MaTeMaThudeckoe OXUIAaHHUE U
JUCIIEPCHUs CIIy4alHOM BEJIMYUHBI «UYHUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyimmy.

[TonsiTue o 3akoHe OOJbIIKX uncen. M3mMepeHue BepoATHOCTENW € MOMOUIbIO
yacToT. Posib 1 3HaueHue 3aKkoHa O0OJIbLIINX YKHCEN B IPUPOJIE U OOILECTBE.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIC MATEPUAJIbI

[IpoBeneHrEe OLEHKH JOCTHKEHUN IUIAHUPYEMBIX PpE3yJbTaTOB OCBOCHHUS
y4eOHOro npeaMeTa NpoBOIUTCS B (DOpME TEKYIIETO U PyOeKHOTO KOHTPOJIS B BUJE:
KOHTPOJIbHbIE pAa0OThl, CaMOCTOSITENIbHbIE PA0OThI, 3a4YeThl, MAaTEMATHYECKHE
IUKTAHTBI, MpaKkTUYeCKue padOThl, MUCHBMEHHBIM OTBET MO WHIWBUAYAIbHBIM
KapTOYKaM-3aJIaHUsM, TECTUPOBAHUE.

Jns ob6yuaromuxcs ¢ 31IP Bo3MoxkHO n3MeHeHue (GOpMyITUPOBKU 3a1aHU Ha
«TIOIIArOBYIO»,  aJaNTalyi0  [peaIaraéMoro  o0y4aromemycs  TECTOBOIO
(KOHTPOJILHO-OLIEHOYHOI'0) MaTepuajia: HUCIHOJIb30BaHUE YCTHBIX M IMHCbMEHHBIX
MHCTPYKUUH, YIPOUICHUE JUTMHHBIX CIOXKHBIX (POPMYITUPOBOK HHCTPYKILUH, pelIeHHE
C OIOPOil Ha aJIrOpUTM, 00pa3ell, NCMOJIb30BAHUE CIIPABOYHON MH(POPMALIUH.

I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O ITIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNU A

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBalLMA K OOYYEHUI0O MAaTeMaTHUKE WM LEJCHANPAaBICHHOW MO3HABATEIbHON
NEeATEIbHOCTH,

IIOBBIIIICHUE  YPOBHSA  CBOEH  KOMIIETEHTHOCTH  4Y€pe3  IPAKTUYECKYIO
JESITENIbHOCTh, TPEOYIOLIYI0 MaTEMaTUUECKUX 3HAHUN, B TOM YUCIIE YMEHUE YUUTHCS

y APYTHUX JIFOAEH;



CIIOCOOHOCTH OCO3HABATh CTPECCOBYIO CUTYAIIHIO, OBITH TOTOBBIM JI€HCTBOBAThH
B OTCYTCTBHE rapaHTUH ycIiexa,

cnocobHocTh oOyuwatonmuxca ¢ 3P k oco3Hanuio cBoux AePUIMTOB U
MPOSIBJIICHUE CTPEMIICHHS K UX MPEOI0JICHUIO;

CIIOCOOHOCTH K CAMOPa3BUTHUIO, YMEHUE CTABUTh JOCTHKUMBbIE 1IE1IH;

YMEHUE pa3inyaTh Y4YeOHbIE CHUTYyallMM, B KOTOPBIX MOHO JEHCTBOBATh
CaMOCTOSATENIbHO, W CHUTyallud, TJe CJeAyeT BOCIOJb30BaThCsl CIPABOYHOU
uH(pOopMaIeit WId JPYTUMHU BCIIOMOTATENbHBIMU CPEJICTBAMU;

CIIOCOOHOCTh TEPEHOCUTh IMOJy4eHHblE B XOA€ OOydeHHs 3HaHUA B
aKTyalbHYI0 CHTyanuio (MpuW  pelmIeHUH SKUTEHCKUX  3amad, TpeOyrommx
MaTeMaTUYECKUX 3HAHUN);

CIIOCOOHOCTh OPHEHTHUPOBATHCA B TPEOOBAHMSIX W TPAaBHIAX MPOBEICHUS
MPOMEXKYTOUYHOU U UTOTOBOM aTTECTalUH;

OBJIaJICHUE OCHOBaMHU (PMHAHCOBOM IPaMOTHOCTH.

METAINIPEJMETHBIE PE3YJIBTATbDI

Osgnadenue ynueepcanbHblMu y4eOHbIMU NOZHABAM EJIbHLIMU OClICHBUAMU:

YCTAHABIMBAaTh  NPUYUHHO-CIECACTBEHHBIE CBA3M B  XOAE  YCBOCHHS
MaTeMaTUYECKOro MaTepuana;

BBISIBJIATh JICPUIUT JIaHHBIX, HEOOXOJIMMBIX JUIsl PEIICHHs] IOCTaBICHHOM
3a/1auu;

C TOMOIIBIO yUYUTENST BBIOMpATh CHOCOO pelieHUsT MaTeMaTUYECKOW 3ajauu
(cpaBHMBATh BO3MOYKHBIE BAPUAHTHI PEILICHUS );

NPUMEHSITh M TMPeoO0pa3oBbIBaTh 3HAKM M CHUMBOJBI B XOJE pELICHUS
MaTeMaTUYeCKHX 3a]1ay;

yCTaHaBJIMBATh HCKOMOE U JAHHOE TP PEICHUU MaTEMaTUYECKOH 3a1auH;

MOHMMATh W HHTEPIPETUPOBATH MHPOPMAIUMIO PA3IMUYHBIX BUIOB U (PopMm
MIPEICTABIICHHUS;

WJUTIOCTPUPOBATH PelllaeMble 3a/1a4u rpadUIEeCKUMH CXEMaMU;

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

MOHUMATh U UCIOJIb30BATh MAaTEMAaTUYECKHUE CPEJICTBA HATTISIMHOCTH (Tpadukwy,
IUarpaMMbl, TaOJUIBI, CXEMbl W Jp.) JUISl WUTIOCTPAIH, WHTEPIPETAINH,
apryMeHTaIUH.

Osnadenue YHUBEPCATbHbIMU yueonvimu KOMMYHUKAMUBHBIMU
oelicmeuamu:

OpraHU30BbIBaTh Y4eOHOE COTPYAHHYECTBO W COBMECTHYIO NEATEIbHOCTH C
YUHUTEJIEM U CBEPCTHUKAMM B MPOLIECCE PEILICHUS 3a4a4;

B3aMMO/ICHCTBOBATh U HAXOJIUTh OOIIIUE CIIOCOOBI paboThI; paboTaTh B TPYIIIE:
HaXOIuTh OOllee pelleHre U paspeniaTb KOH(QIMKTHI Ha OCHOBE COTIJIACOBaHUSA
no3uuMid M y4€ra  HMHTEpPEcOB;  cCiywaTh  napTtHépa;  (HopMyIupoBaTh,
apryMEHTUPOBAaTh U OTCTAaUBaTh CBOE MHEHUE;



MPOTHO3UPOBATh BO3HWKHOBEHHE KOH(IMKTOB MPH HAIWYUU PA3HBIX TOUYEK
3peHUs W pa3pemaTh KOH(PJIMKTHI Ha OCHOBE ydéTa WHTEPECOB W TO3UIMHA BCEX
YYACTHUKOB;

apryMEHTUPOBATh CBOIO TO3UIMI0O W KOOPAUHUPOBATH €€ C MO3ULUAMHU
napTHEPOB B COTPYJHUYECTBE MPU BHIPAOOTKE OOMLIETO pelIeHUs B COBMECTHOMU
NS TENbHOCTH;

BBINIOJIHATh CBOIO 4acTh palOThI, JOCTUTaTh KAaYeCTBEHHOTO pe3yjbTaTa H
KOOPJIMHUPOBATH CBOM JIEUCTBUS C IPYTUMHU YICHAMU KOMaH/IbI;

OLICHMBATh KaYy€CTBO CBOETO BKJIaJla B OOIIUI TPOTYKT.

Osnaodenue ynugepcanbHblMu y4eOHbIMU PEZYNAMUCHBIMU OCUCMBUAMU:

CTaBUTh II€TH, BHIOMPATh W CO3/1aBaTh QJITOPUTMBI IS PEHICHUS YICOHBIX
MaTeMaTUYECKHUX MPOOIeM;

IUIAHUPOBATh M OCYILIECTBIIATH JACSITENbHOCTb, HANPABICHHYIO Ha pEIICHUE
3a/1a4y UCCJIEeI0BATEIbCKOIO XapaKTepa.

bopMyIMpOBaTh W YAEPKUBATH Y4YEOHYIO 3aJady, COCTaBJIATh IUIAH H
MOCJIeI0BATEIbHOCTD JICHCTBUI;

OCYIIECTBJISATH KOHTPOJIb TI0 00pa3Ily U BHOCUTb HEOOXOIMMBbIE KOPPEKTUBBI;

KOHTPOJIUPOBAaTh  TMPOIECC W  pe3ylbTaT ydyeOHOM  MaTeMaTH4YeCKOM
NEATEIIbHOCTH;

aJIcKBaTHO OIIEHUBATh MPABWIBHOCTh WM OUIMOOYHOCTH BBITIOJHEHUS
y4ueOHON 3amaud, €€ OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOKHOCTU €€
pelieHus;

CIMYaTh CHOCOO NEWCTBUS M €ro Pe3ysbTaT ¢ 3aJaHHBIM 3TaJOHOM C LIEJIbIO
O0OHapyKEeHHsI OTKIIOHEHUH U OTIMYHM OT 3TAJIOHA.

MPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH Y4EOHOM
3a/1auu;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPEOYEeMbIil pe3ysbTar
NEATEIbHOCTU, OMPEACNISITh MO3UTUBHBIE M3MEHEHUS W HaIpaBJICHUs, TpeOyrolue
JTajdbHeHIed paboThI;

PETYINPOBATH CTIOCOO BHIPAKECHUS IMOIIHIA.

HPEAMETHBIE PE3YJIBTATBI

PesynbTaThl ocBOoeHUs ydueOHOTO mpeamera «MartemaTuka (BKJIIO4as anredpy,
reOMETPUI0, BEPOSTHOCTh M CTATUCTUKY)», paclpeiesieHHbIe MO rojaM OOy4eHHs,
(GOpMYTUPYIOTCS IO TIPUHITUITY TOOABJICHHS HOBBIX PE3yJbTAaTOB OT I0Jia K TOY, YKe
Ha3BaHHbICE B TMPEABIAYNIMX TOJaxX IO3HUIMUH, KaK MPaBWIO, JOCIOBHO HE
MOBTOPSAIOTCS, HO YYMTBIBAIOTCS (pe3yJbTaThl OYEPEIHOTO ToJa MO YMOJYAHUIO
BKJIFOYAIOT PE3yJIbTaThl NPEIbIAYIINX JIET).

IJTAHUPYEMBIE ITIPEJJMETHBIE PE3YJIbTATBI OCBOEHI
[TPUMEPHOU PABOYEU I[TPOI'PAMMBI KYPCA «AJIT'EBPA»



(ITO TOAAM OBYYEHNA)

OcBoenne yueOHOro Kypca «Anredpa» Ha YypOBHE OCHOBHOTO OOIIEro
o0pa3oBaHHs JIOJDKHO OOecnedrBaTh JOCTHKEHHUE CIEAYIOMIMX MPEIMETHBIX
00pa30oBaTeNbHBIX PE3YIbTATOB:

7 KIIACC

Yucna u eéviuucnenusn

BbInonHATh, coderas yCTHbIE M NHCbMEHHBIE NPUEMBI, apUPMETHUECKUE
JEUCTBUS C pallMOHAIbHBIMU YHUCIaMH.

HaxonuTh 3HAaY€HUs YHCIOBBIX BBIPAXKEHHI; NPUMEHATH pPa3HOOOpa3HbIE
COCOOBI M TMPUEMBI BBIYMCICHHUS] 3HAYEHUN JAPOOHBIX BBIPAKEHUM, COJEPKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexomuth OT OmHOM (OpMBI 3amuMicu 4HMCeN K Jpyrod (ImpeoOpa3oBbIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTU B OECKOHEYHYIO AECATUYHYIO ApoOb). CpaBHUBATH U
YIOPAI0YMBAThH PAIMOHATIBHBIE YUCIIA.

OKpyrasTh yncIa.

BBINTONIHATE TPUKUAKY U OLEHKY pe3yibTaTa BBIYMCICHHUN, OLEHKY 3HA4CHMIA
YHUCJIOBBIX BBIPAXKECHUM.

BbINONHATE JEHCTBUS CO CTENEHSAMHU C HATypajJbHBIMU IOKa3aTeNlsiMU (C
OTIOPOM Ha CIIPaBOYHYIO HH(POPMAIHIO).

[IpuMeHATh NMPU3HAKU AECIUMOCTH, PA3JI0KEHNE Ha MHOXHUTEIHN HATYPAIbHBIX
YHCel.

Pemare mnpocreiiiye NpakTUKO-OPUEHTUPOBAHHBIE 3a/layM, CBS3aHHBIE C
OTHOIIIEHUEM  BEJIMYUH,  MPOMOPLUOHAIBHOCTBIO  BEJIMYMH,  MPOLEHTAMH;
MHTEPIIPETUPOBATh PE3YNbTAThl PEIICHUS 33/1a4 ¢ YYETOM OIPaHMYEHUH, CBS3AHHBIX
CO CBOMCTBaMH pacCMaTPUBAEMbBIX OOBEKTOB.

Anzebpauueckue evipasriceHus

OpueHTUpOBaTbCI B MOHATUAX M ONEpPUpOBaTh Ha 0a30BOM YpOBHE
anredpandecko TEPMUHOIOTHEN U CHMBOJIUKOM.

Haxoauth 3HayeHHs: OYKBEHHBIX BBIPOXEHUH NpHU 3aJaHHBIX 3HAYCHHSIX
MIEPEMEHHBIX.

BremonHsaTe peodpazoBaHus LENOTO BhIPAXKEHHs] B MHOTOWIECH MPUBEACHUEM
MOT00HBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBITTONHATE yMHOKEHHME OJHOWIEHa HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOT'OWIEH, IPUMEHTH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OmOpoit
Ha CMPaBOYHYIO0 HHGOPMAIIUIO).

OCylIeCTBIIATh PA3JIOKEHUE MHOTOUYJICHOB HA MHOXHUTEIM C TOMOIIbIO
BBIHECEHMSI 3a CKOOKHM OOILEro MHOXWTENS, TPYNIHUPOBKU CIAraeéMblX, IPUMEHEHMUS
(bopMyJ1 COKpaILIEHHOTO YMHOKEHUS (C OTIOPOM Ha CIIPaBOYHYIO MHPOPMALIUIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWIEHOB IS PELICHUs Pa3IMyYHbIX 3a/1a4 U3
MaTE€MAaTHUKHU, CMEKHBIX IPEIMETOB, U3 PEAIBHON MTPAKTUKH.



Hcnonb30BaTh CBOMCTBA CTENEHEW € HAaTypalbHbIMH IOKA3aTeIIMHM IS
npeoOpa30BaHus BRIPAKEHUH (C OMTOPOH Ha CIPABOYHYIO HH(HOPMAITHIO).

Ypasenenus u nepasencmea

Pemarp nuHelHblIE ypaBHEHHMs C OJHON INEpEMEHHOW, NpPUMEHss IpaBuUiIa
[epexoa OT UCXOJHOTO YPaBHEHMSI K PaBHOCUIBHOMY eMy. IIpoBepsTh, sBisieTcs 1u
YHCJIO KOPHEM YPaBHEHMUSL.

WmeTs mpencraBieHue O rpapuuecKuX METOAAX IMpH PELICHUH JIMHEWHBIX
YPaBHEHUH U UX CHCTEM.

[Tonbupare mnpuMepsl Hap YKCEN, SBISIOUUMXCA PELICHUEM JMHEHMHOIO
YPaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPIAUHATHON TIOCKOCTU TpaduK JTUHEHHOTO YPAaBHEHUS C BYMS
MEPEMEHHBIMU; TIOJIB3YSACh PaUKOM, IPUBOJAUTH PUMEPHI PEIICHUS] YPABHEHHUS.

PemaTe cucteMbl ABYX JMHEHHBIX YpPAaBHEHUH C JBYMS MEPEMEHHBIMHU, B TOM
yucie rpaguuecku (C ormopo Ha alNropuT™M y4eOHBIX IEUCTBHA).

CocTaBnsaTh (1OCHE€ COBMECTHOTO aHANM3a) M PElIaTh JUHEHHOE ypaBHEHHE
WIM CHUCTEMY JIMHEWHBIX YPAaBHEHUN MO YCIOBUIO 3a/ayd, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M [TOJYYEHHBIN pe3ynbTar.

Koopounamot u cpagpuxu. @ynkyuu

N300paxaTh HA KOOPAWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIUE 3aJaHHBIM
KOOpJIHMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI; 3allMChIBATh YHMCJIOBBIE IIPOMEXYTKH Ha
anre0pandeckoMm si3bIKe.

OTtmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 33aJaHHBIM KOOPAHMHATAM;
CTPOUTH TPaPUKH JTUHEHHBIX PyHKINH. CTpouTh Tpaduk GyHkmu Y = KX + b,

OnuceiBaTh € TNOMOUIBIO (PYHKIIMII HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU ([0 aJITOPUTMY Y4YEOHBIX JECHCTBUI): CKOPOCTb, BPEMsl, PACCTOSIHHME;
1I€Ha, KOJIMYECTBO, CTOMMOCTD; MPOU3BOAUTEIBHOCTD, BpeMs, 00bEM padbOTHI.

Haxonute 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuii cnoco0 MpeacTaBiIeHUS W aHajdu3a HHQPOpPMALNH;
U3BJIEKATh U MHTEPIPETUPOBATh UH(POpMaLIMIO U3 TpadUKOB peajbHbIX MPOLECCOB U
3aBUCHUMOCTEMN.

8 KUIIACC

Yucna u eviuucnenusn

Hcnonp30BaTh HadaJbHBIE IIPEACTABICHUS O MHOXKECTBE JEHCTBUTEIIBHBIX
qyces JUisl CPaBHEHHUsS, OKPYIVIEHHUS M BBIYUCIICHUN; M300pa)kaTh JCHCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumMeHsATh TOHSATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HaXOIUTh
KBaJpaTHbIE KOPHU, HCIOJIb3ysd MPU HEOOXOIMMOCTH KaJIbKYJSITOP; BBINOJHATH
npocTeime NpeoOpa3oBaHUsl BBIPAKEHUN, COAEpXKAIIMX KBaJApPaTHbIE KOPHHU,
VCTIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX U MaJbIX YHMCEN C MOMOUIBIO JECATUYHBIX
npobeit u creneneit uncna 10.



Anzebpauueckue evipasricenus

[IpuMeHsATh MOHATHE CTENEHM C LEJbIM IOKa3aTelIeM, BBINOIHATh
npeoOpa3oBaHUs BBIPAKEHUM, COJEPKAIIMX CTEINEHH C LEJIbIM IoKaszareieM (C
UCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAIUN).

BBITIONHATE HECIOXKHBIE TOXKJIECTBEHHbIE MPeoOpa3oBaHUs palMOHATBHBIX
BBIPOKEHUI HA OCHOBE NpaBWJ JEHCTBUN HAJ MHOTOYJICHAMHU M ainreOpandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIU.

[TpumeHsTh npeoOpa3oBaHus BHIPAKEHUM I pEUICHUS! Pa3MYHbIX 3a7a4 U3
MAaTEeMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIBHOU MPAKTUKH.

Ypasnenusa u nepasencmea

PemaTte nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS (C HUCIOIb30BAHUEM CIIPABOYHOMN
uH(pOpManuu) U palMOHAJIbHbIE YPAaBHEHHMs, CBOJAIIMECS K HUM, CHUCTEMBI ABYX
YpaBHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTEHIINE KCCICTOBAHNS YPAaBHEHWW M CUCTEM YPAaBHEHUH, B
TOM YHCJIE C MPUMEHEHHEM T'papuuecKuX NnpeacTaBieHuil (yCTaHaBIUBAaTh, UMEET JIU
YpaBHEHUE WJIM CUCTEMa YPABHEHHM pEIICHHUs, €CIM UMEET, TO CKOJIbKO, U Mp.) C
OTIOPOI Ha aNTOPUTM YUEOHBIX JICUCTBUM.

[lepexonuTe OT CIOBECHON (OPMYIUPOBKH 3adaud K €€ anredpandeckon
MOJEJIA C TIOMOIIBK) COCTaBJICHHWS YPAaBHEHUS WM CHUCTEMBl ypaBHEHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJYyYEHHBIN pe3yJbTarT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLIEHKH; pelIaTh
JIMHEWHbIC HEPABEHCTBA C OJJHOM MEPEMEHHON U UX CHUCTEMBbI; laBaTh TPpaPUUIECKYIO
WJUTIOCTPALMIO MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dynkyuu

OnepupoBath Ha 0a30BOM YypOBHE (YHKUMOHAIbHBIE TOHATUS M S3BIK
(TEpMUHBI, CUMBOJIMYECKHE OOO3HAYECHUSA); OMNpPENeNATh 3HaueHHe (YHKIUU 10
3HAYEHHUIO apTyMEHTa; ONPEAEIATh CBOMCTBA PYHKIIMU O €€ rpaduKy.

Ctpouts TpaduKH dTeMeHTapHBIX QYHKIMHA Bra , Y = X5, Y = X, Y = /x ,

k . . .
Y= =, ONHUChIBaTh CBOWCTBAa YMUCIOBOM (QyHKIuMU 10 €€ Trpaduky (mpu
X

HEOOXOJIMMOCTH C HAMPABJISAIONICH MTOMOIIIBIO).

9 KIIACC

Yucna u eviuucnenusn

CpaBHUBATH U YIIOPSAAOUYNBATH PALIUOHAIIBHBIEC U UPPALlMOHATIBHBIE YHCIIA.

BrimonaTh apudmeTrnueckue IeUCTBHS ¢ PAllMOHATBHBIMU YHCIaMU, coYeTast
YCTHBIE M NHUCBMEHHBIE TMPUEMBI, BBIIOJIHATh BBIYMCICHUS C WPPALUOHAIBHBIMU
YU CIIAMM.

Haxoaute 3HaueHHs CTENECHEN C LEIbIMU [OKA3aTEISIMA U KOPHEH; BBIYUCIIATH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHWCJA, BBINOJHATh NPUKUAIKY pE3yJbTara
BBIUNCIICHUM, OLIEHKY YUCJIOBBIX BBIPAKECHUM.



Ypasnenusn u nepasencmea

Pemrate nuHENHBIE U KBaIpaTHbIE YPABHEHUS, YPABHEHUS, CBOISIIMECS K HUM,
pocTelie qpoOHO-pallMOHAIbHBIC YPaBHEHHUS.

Pemate mnpocreimue CHUCTEMBI JBYX JIMHEWMHBIX YpaBHEHHH C JIBYMs
NEPEMEHHBIMU M CHCTEMBI JIBYX YpaBHEHHI, B KOTOPBIX OJHO YpAaBHECHHE HE
SABJISIETCS JIMHEWHBIM (110 BU3yaJIbHOM OTIOPE).

Pemate mnpocTediime TEKCTOBBIE 3a/ayd alreOpanyeckuM CrocoooM ¢
NOMOIIBIO COCTABJICHHUSI YPaBHEHHUS WJIM CHCTEMBI JBYX YPaBHEHUH C JBYMs
EPEMEHHBIMH.

[IpoBOAMTE MPOCTEHIINE HCCIEIOBAHNS YPAaBHEHHU W CUCTEM YPAaBHEHUH, B
TOM YHKCJIE C MPUMEHEHUEM TpaduiIecKuX MpeACcTaBICHUH (YCTaHABINBATD, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUS, €CIIU UMEET, TO CKOJIBKO, H TIp.).

PemaTe nMHEHBIE HEpPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaTh
pELICHNE HEPAaBEHCTB HAa YHWCIOBOM MPSIMOM, 3alMCBIBATH PELIEHHWE C TOMOILIBIO
CHUMBOJIOB.

Pemats cucteMsl IMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO; U300paKaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIOBOU
IIPSIMOM, 3aIIMCHIBATh PEILICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELLICHUN PA3JIMYHBIX 3a1a4.

Dynxkuyuu

Pacno3naBath (yHKUMM H3y4yeHHBIX BUJOB. lloka3piBaTh CXEMaTHYECKU
pacroyoKeHUe Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB QyHKImiA Buma: Y = KX,

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

KO3((PUIIMEHTOB; ONMUCHIBATh CBOMCTBA (PYHKITUIA.

Crpouth M H300paxkaTh CXEMATUYECKH TpaUKU KBAIpPaTUUHBIX (DYHKIIH,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIMHI MO UX Tpadukam.

Pacno3naBaTh KBaApaTHUuHyr0 (QYHKIUIO N0 (opMyse, TPUBOAUTH IMPHUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUH.

Apupmemuueckan u 2eomempuueckan npozpeccuu

Pacno3naBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO MTPOIPECCUU TPHU Pa3HBIX
crioco0ax 3a7aHusl.

BbINONMHATE  BBIYMCICHUS €  HCIOJb30BaHHEM (GopMya N-TO  4ieHa
apu(PMETUIECKON M TEOMETPUUYECKON MPOTPECcCHid, CyMMBI MEPBBHIX N WICHOB (C
OTIOPOM Ha CIPaBOYHYIO0 UHGOPMAIIHIO).

Pemate 3amaun, CBSI3aHHBIE C YHCIOBBIMU TOCIEIOBATEIbHOCTAMH, B TOM
quCclie 33/a4d U3 PEaIbHOM KM3HU (C MCHOJb30BAHUEM KaIBKYJSTOPA, LUQPPOBBIX
TEXHOJIOTUH).

I[IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHU A
ITPUMEPHOI PABOYEM ITPOT'PAMMGBI KYPCA «T'EOMETPUST»

(ITO TOAAM OBYYEHNA)

OcBoenne yueOHOro kKypca «l'eomerpus» Ha YpPOBHE OCHOBHOTIO OOIIETO



oOpa3oBaHMs JOJDKHO OOecrneuynBaTh JOCTHKEHHE CIEAYIOUUX TPEAMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:

7 KIIACC

Pacnio3HaBaTh N3yueHHbIE T€OMETPUUECKHE (PUTYPBI, ONIPEIEIATh UX B3aUMHOE
pacnojoXeHue, HU300pakaTb T€OMETPUUYECKUE (UTYpPBI; BBINOJIHATH UYEPTEKU IO
YCIIOBHIO 3aJauyM. M3MepsATh JMHEHHBbIE W YIVIOBBIE BeJIMYMHBL. Pemares 3agaun Ha
BBIYKCIICHUE JUIMH OTPE3KOB U BEJINYUH YIJIOB.

Jlenate rpyOyr0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEJIMYUH IPEIMETOB B
peanbHOM JKHU3HHU, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. Paznnuarh pasmepbl 3THX
O0OBEKTOB 110 OPSAJKY BETUUUHBI.

CtpouTh YepTeXH K TIEOMETPUYECKUM 3ajadaM (C HCIOJIb30BAHUEM
CMBICJIOBOH OIOPBI: HABOSALIME BOIPOCHI /WK aJrOpUTMa YYEOHBIX IEUCTBUI).

[lonp30BaTbCd NPU3HAKAMHM PABEHCTBA TPEYIOJBHUKOB, HCIIOJIb30BATh
MIPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIBHUKOB MIPU PEILICHUH 3a]1a4.

[IpoBOANTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tosnp30BaThCAd NpHU3HAKAMH PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJILHUKOB,
CBOMCTBOM MEUaHbl, IPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIBHUKA, B
pPELICHUM TE€OMETPUYECKUX 3a7ad (C HCIIOJIb30BAHUEM 3PUTEIBHOM HarisJHOCTH
u/unu BepOabHON OTOPHI).

Omnpenensts napajjieibHOCTb NMPSMBIX C MOMOILBIO YIIIOB, KOTOpbIE 00pa3yer
¢ HUMHM cekymas. OnpenensiTe NapauieIbHOCTh IMPSMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSIMOM A0 TOUYEK IPYTrOM MPSMOM.

Pemate 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOJAUTH YUCIOBbIE U OYKBEHHbBIEC 3HAUEHHSI YTJIOB
B TEOMETPUYECKUX 3aJadax C HMCHOJIb30BAHHEM CYMMBI YIJIOB TPEYTOJBbHHUKOB H
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NIPU MEPECEYEHUU ABYX
MapaJuIeNIbHBIX NPSMBIX CEKyIleW. Pemars mpakTUYecKHe 3a1aud Ha HAXOXKJICHHE
YTJIOB.

HMeTp npeacTaBieHUE O NOHATHE T€OMETPUYECKOT0 MECTA TOYEK.

@opMyJIUpOBaTh OMNPEIEICHUS OKPYKHOCTH M Kpyra, XOpAbl W Juamerpa
OKPYHOCTH, IOJIb30BATbCS UX CBOMCTBAMH. Y METh HNPUMEHSTh 3TU CBOMCTBA IIPU
pEeLIeHUH 3aa4.

OpHEeHTHPOBATHCS B MOHATHSX: ONMMCAHHASL OKOJIO TPEYTrOJIbHUKA OKPYKHOCTb,
LEHTP OMHCAHHOIN OKpYKHOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE (PaKkTaMHu O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYTroJbHUKA MEPECEKAOTCs B OJHOM TOYKE, U O TOM, YTO
CEpEANHHBIE MEPIEHINKYJIAPBl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B OAHOM
TOYKE.

OpueHTUpOBaTbCS B NOHATUAX U ONEpPUpOBaTh Ha 0a30BOM YpOBHE:
KacarejlbHas K OKPYKHOCTH, TE€OpEeMa O NEPIEHIUKYJISAPHOCTH KacaTelIbHOU U
paauyca, IpOBEAEHHOIO K TOUKE KacaHUsl.

NMeTp mnpencTaBieHWE O MPOCTEHIIMX TE€OMETPUYECKHMX HEPABEHCTB, HX



MPAKTAYECKOM CMBICIIE.
[IpoBOINTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C MOMOIIBI0 LTUPKYIS U
JINHEUKH.

8 KVIACC

Pacrio3HaBaTh  OCHOBHBIE BHUJbI  YETBHIPEXYTOJBHUKOB, MX  DJIEMEHTHI,
M0JI30BAThCSl UX CBOMCTBAMU MPU PEIICHUH T€OMETPUUECKHUX 3a/1ay.

OpueHTUPOBATbCS B MOHSITHH — TOYKHU IEPECEYCHUs MEIUaH TPEyroJibHUKa
(1IeHTpa Macc) B pelieHruy 3a1a4.

Brnazgets nmoHsTHEM CpeqHEH IMHUN TPEYTOJbHUKA U TPAreluu, MIPUMEHITh UX
CBONCTBA IIPU PEUICHUH NPOCTEUIINX '€OMETPUYECKUX 3a1ay. VIMeTs npeacraBieHue
o Teopeme daneca U TeopeMe O MPOMOPIMOHATBHBIX OTPE3KaxX, MPUMEHSTh UX IS
pelIeHus MPaKTUYECKUX 3a71a4 (C OMOpOoi Ha 3PUTENbHYIO HATTISAHOCTH ).

[IpuMeHsTh TpU3HAKH TMOAOOUS TPEYTOJNbHUKOB B PEIICHUH HECIOXKHBIX
reOMETPUUYECKUX 3a/1a4.

[Tonb3oBaTecs Teopemoil Iludaropa st pemieHHsT TE€OMETPUUYECKUX U
MPAKTUYECKHX 3a/1au.

Bnagerp moHATHSMM CHHYca, KOCHMHyca M TaHI€Hca OCTpOro yria
IpPSIMOYTOJIBHOTO TpeyrojbHuKa. [loib30BaTbecs 3THMU MOHATHAMH AJI PELICHUs
MPAKTUUECKUX 3a7a4 (Ipy HEOOXOUMOCTH C ONOPOIl Ha aIrOPUTM IPABUIIA).

Boruucnsate  (paznuuHbiMH - criocoO0amMu) (C OMOpoOM  Ha  CIPABOYHYIO
uH(DOpMaIMIO) IUIONMIAJb TPEYroJdbHUKA | IUIOMAQAM MHOTOYTOJNBHBIX (Uryp
(MoB3ysICh, TI€ HEOOX0AUMO, KaNbKyIATOpOM). [IpUMEHSATh MOTy4YeHHBIE YMEHUS B
MPAKTUYECKHX 3aauax.

Bnagerp MOHATHSAMH BIHCAHHOTO M IIEHTPAJIBHOTO YIJIa, HCIOJIb30BaTh
TEOPEMBbI O BIHUCAHHBIX YTJIaX, yIJIaxX MEXIY XOpAaMu (CEKYUIMMH) U YIJe MEXIY
KacaTeJIbHOM M XOPJ0M NPU PEIICHUH NPOCTEUIINX T€OMETPUYECKUX 3aa4.

Bnagers MOHSATHEM OMHMCAHHOTO YETHIPEXYTONBHHUKA, MPUMEHITh CBOMCTBA
ONKCAaHHOTO YETHIPEXYTONbHUKA MPU PELICHUH MPOCTENUIINX 3a/1ad.

[TpyuMeHsTh MOJSyuyeHHBbIE 3HAHWSA HA NMPAKTUKE — CTPOUTH MaTeMaTHUECKHE
MOJIETH JUIS 33]]a4 PEeaJbHOU KM3HU U MPOBOJUTH COOTBETCTBYIOIIME BHIYMCIICHUS C
OpUMEHEHHEM TMOoJ00Us U  TPUTOHOMETpUM  (TMOJIB3YACh, THE€ HEO0OXOIUMO,
KaJIbKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (DPYHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOILBIO  PA3JIMYHbIE AJIEMEHTHl MPSMOYTOJIBHOTO TPEYTroJbHUKA («pElIeHHe
MPSAMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxoauTh (C MOMOIIBIO KaTbKYJISATOPA) JJIUHBI U
yIJIbl 1711 HETaOJIMYHBIX 3HAYEHUI.

[Tonp30BaTbes (opMysiaMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM JUIl HAXOXXIEHHUS COOTHOUICHUN MEXIYy TPUTOHOMETPUYECKUMU
BEJIMYUHAMU (C OMOPOi Ha CIIPABOYHYIO HH(OPMAILIHIO).



Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKICHHS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJbHUKA ((PELIEHUE TPEYrOJbHUKOBY), HPUMEHATh UX MpU
pELIEHNH NPOCTEHIINX FEOMETPUYECKHX 3a]1ay.

Brnaners nouatusMu npeoOpa3zoBaHus MoA00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
nogoOHbIX ¢uryp. Ilomb3oBaTbes CBoOMCTBaAMM IMOJOOMSI MPOU3BOJBHBIX (QUIYD,
YMETb BBIUUCIATh JUIMHBI U HAXOAWTh YIWbl Y MOJOOHBIX (QUryp (IO aJroputMmy
yueOHbIX aeWicTBuid). IlpuMeHsATH cBOMCTBAa MOAOOMS B MPAKTUYECKUX 3aJayax.
YMeTh NpUBOANUTH IPUMEPHI TOTOOHBIX (PUTYP B OKPYKAIOILIEM MUPE.

[Tonp30BaThes TeOpeMamu (IO BU3YaJbHOW ONOPE) O MPOU3BEIECHUU OTPE3KOB
XOpA, O IPOU3BEIAECHUHU OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonbp30BaThCAd BEKTOpamMH, NOHMMAaTh HX T€OMETPUYECKUNA M (PU3HYECKHUI
CMBIC]I, NPUMEHATh KX B PEHIEHUUM TEOMETPUYECKHX M (PU3MYECKUX 3aj]ad.
[IpuMeHATh CKaJIIPHOE MPOU3BEACHUE BEKTOPOB JIJIs1 HAXOXKJACHUS JJIMH U YIJIOB.

[Tonb30BaThCA METOJOM KOOPJMHAT Ha IIOCKOCTH, IPUMEHSTH €0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnanets MOHATUSMU NPAaBUIBHOIO MHOTOYTIOJIBHHKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JTYTH OKPYKHOCTM M PaJAMAHHOM MEPBI YIVIa, YMETh BBIYMCILITH IUIOLIA/b
Kpyra u ero uacreil (c omopoil Ha crnpaBouHyr uH(popMauuio). Ilpumenars
IIOJIyY€HHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Haxogute ocu (MM LEHTpbI) CUMMETpUU (GUTYpP, HPUMEHATH JBUKEHUS
IIJIOCKOCTH B MPOCTEMIINX CIydasiX.

[IpuMeHATh NOJIyYeHHBIE 3HAHMS HA IPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOJEINU JJIA 33]1a4y peaibHOU *KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHUS C
MPUMEHEHUEM T0J00MSI M TPUTOHOMETPUYECKUX (PYHKIUN (MOJB3YSACh, TIE
HEO00XO0JIMMO, KATBKYJISITOPOM).

IJTAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHUA

[IPUMEPHOM PABOYEN ITPOI' PAMMBI KYPCA «BEPOSTHOCTH U

CTATUCTHUKA (ITO TOOAM OBYYEHU )

[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca « BEpOATHOCTh U CTaTUCTUKA» B 7—
0 Kaccax XapakTepU3yITCs CIAEAYIONUMMUA YMEHHUSIMU.

7 KIIACC

Uutate wuHpOpMaIMIO, TPEACTABICHHYIO B TaONMIlaX, HA JUarpaMMax;
NpeICTaBIsATh JaHHble B BHUAE TaONUI, CTPOUTh JAMArPaMMbI (CTOJIOMKOBBIE
(cTosi0uaThie) U KPYTOBBIE) IO MAaCCUBAM 3HAYEHUH (C UCTIOIBb30BAHUEM 3PUTEIIHHOM
HarJIsiTHOCTH W/UM BepOabHON OTIOPHI).

OnuceiBaTh W MHTEPIPETUPOBATH  peajbHbIE  YHCIOBBIE  JIaHHBIE,
Ipe/cTaBlICeHHbIE B Ta0JIMIIax, HA IMarpaMmax, rpaukax.

OpHeHTHpPOBATbCS B MOHATUAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpenHee apupMeTuyeckoe, MearaHa, HauOoblllee 1 HAaMMEHbIIIee 3HAUYEHUs, pa3Max.

Nmets mnpencraBieHUE O CIIy4alHOM W3MEHUYMBOCTHM Ha IIPUMEpPAX IIEH,



(bu3NyYeCKUX BEIMYMH, AHTPOIIOMETPUYECKUX J[AAaHHBIX; HMETh MPEICTABICHUE O
CTaTUCTHUYECKON YCTOWYHNBOCTH.

8 KUIACC

W3Bnekatp U mnpeoOpa3oBbIBaTh HH(OpPMAIMIO, NPEJICTABIECHHYI0 B BHJIE
TabyuL, auarpamm, rpauKoB; NPEACTABIATh JaHHbIE B BHJE TaOJIML, JUarpamw,
rpaduKoB.

OmnuceIBaTh 0CJIE COBMECTHOTO aHAIM3a JaHHBIE C TIOMOIIBIO CTATUCTUYECKUX
HoKa3aTesel: CpelHMX 3HAYeHMM M Mep paccenBaHus (pa3max, IUCHEpCUsi U
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOTHl YMCIIOBBIX 3HAUEHUH U YaCTOTHI COOBITUM, B TOM YHUCIIE 110
pe3yiabTataM U3MEpeHUd U HaOMoAeHUM (C HCMIOJb30BAHUEM  3PUTEIBLHOU
HaIJISIIHOCTH W/WIH BEpOaIbHOM OMOpHI).

HaxonuThe BEpOSTHOCTH CIIy4alHBIX COOBITUH B ONBITaX, 3Has BEPOATHOCTH
AJIEMEHTapHbIX COOBITHMIl, B TOM 4YHUCJIE B ONbITaX C PABHOBO3MO>XHBIMU
AJIEMEHTAPHBIMU COOBITUAMH (C MCHOJIB30BAHMEM 3PUTEIBHON HATJISIAHOCTH W/WIH
BepOANIbHON OMOPHI).

HNmets mnpencraBieHue O TIpadUUEcKuX MOJENAX: JEpeBO CIy4ailHOTrO
AKCIIEPUMEHTA, AUarpaMMbl DUJIepa, YUCI0Basl PsAMast.

OmnepupoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXECTBO, IOJMHOKECTBO;
BBITNIOJHATH ONEepaly HaJl MHOKECTBaMH: OOBbEIMHEHNUE, TIEpeceUeHHE, TOTIOTHEHUE;
NEPEUUCHISITh  JJIEMEHTbl MHOXECTB; IPUMEHSITh CBOWCTBAa MHOXKECTB (C
MCIIOJIb30BAaHUEM BU3YaJIbHOW OMOPHI).

Nmetp mpencraBieHue o rpauueckoM MpeICTaBIEHHE MHOXKECTB M CBA3EH
MEXy HUMHU JIJI1 ONTUCAHUS MIPOLIECCOB U SIBJICHUM, B TOM YHUCJIE MPU PEUICHUH 3a]a4
U3 JIpYyTruX Y4eOHBIX NPEIMETOB U KYpCOB.

9 KIIACC

N3BnekaTs 1 IpeoOpa3oBeIBaThH HHPOPMAIIHIO, TPEICTABICHHYIO B PA3IUYHBIX
MCTOYHHMKAX B BUJE TAOJHII, TUarpamm, rpadyKoB; MPEJCTABISATh JAHHBIC B BHJIC
Ta0IuIl, TUarpamMm, rpapuKoB.

Pemate mpocreiiiue 3amaur OpraHU30BaHHBIM IEPEOOPOM BAPUAHTOB, a
TaK)Xe C UCIOJIh30BaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Nmeth mpencraBieHrne o0 OMUCATEIBHBIX XapaKTEPUCTHKAX I MacCHUBOB
YUCJIOBBIX JAHHBIX, B TOM YUCJIE€ CPEIHUE 3HAUEHUS U MEPbI PACCEUBAHMUS.

HaxoauTe 4acTOThI 3HAYEHUM M YACTOTHI COOBITHS, B TOM YHUCJE TOJb3YAChH
pe3yibTaTaMu MPOBEAEHHBIX U3MEPEHUM U HaOJI0AeHUH (C OMOpPOoi Ha CIIPAaBOYHYIO
nH(popMaIuio).

HaxonuTh BEpOATHOCTH CIydyalHbIX COOBITUH B U3YYEHHBIX OIBITaX, B TOM
YHUCJI€ B OMNBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPUSX
UCIIBITAHUH 10 IIEPBOIr0 yCIIeXa, B CEPUAX UCIBITaHUNU bepHyiuu.



Nmers mnpencraBieHue O CIy4YalHOM BEJIMYMHE W O PACHPENCIICHUN
BEPOSATHOCTEM.

NmMeTs mpencraBieHHE O 3aKOHE OOJBIIMX 4YHCENT KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW W3MEHYHMBOCTH W O POJIM 3aKOHA OOJIBIIIMX YHCEN B
PUPO/JIC U OOIIECTBE.

TEMATHUYECKOE IINTAHUPOBAHME 110 AJITEBPE

7 KJIACC
KoanvecTBo yacos DJIEKTPOHHBIE
Ne HaumeHnoBanue
IpakTu (uudposBbie)
n/  pa3/iesioB H TeM Bcer  Koutpoabhn
YyecKue odpa3oBaTebHbIE
n MporpaMmblI 0 bie padoThI
paﬁoTbl pecypcehbl
bu6mmoreka [IOK
1 Hucna w praHCICHAA. 1 https://m.edsoo.ru/7f41
PanyonansHbIE Yncaa
5b90
bu6nmoreka [JOK
2 ‘;frfliiﬁfc”e 27 1 https://m.edso0.ru/7f41
P 5h90
bu6nmoreka [JOK
3 z:a;f;’ﬁ’; f 20 1 https://m.edsoo.ru/7f41
P 5h90
but6mmorexa [{OK
4 K‘;‘zﬁﬂfmg’l “K 24 1 https://m.edsoo.ru/7f41
T HNKU. Hn
P YHIH 590
5 IToBTOpEHME N 6 1 bubnnorexa [JOK
06061meHne https://m.edsoo.ru/7f41



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

OBUIEE KOJIMYECTBO

YACOB IIO 102 5 0

I[TPOI'PAMME

8 KJIACC

KosmuecTBo yacos
Ne  HammeHoBaHme Kontp Hpak DJICKTPOHHbIC
n/ pa3aesioB M TeM Bceer 0TEHDI Tiyec  (un@posbie)
KHe o0pa3oBaTejibHbIE
n MpOrpaMMblI 0
padort pabdor  pecypchbl
bl bl
q bubmmoteka [IOK
Kgggaaﬁi’giﬁ)ﬂiﬂ” 15 1 https://m.edsoo.ru/7f41
b b 7afg

Uwucna v BEIYUCIICHHUS. bu6mmoreka [JOK
Crenens ¢ 1eIbiM 7 https://m.edsoo.ru/7f41
IIOKa3aTeyIeM 7af8
Aunre6panveckue bubmmotexa LIOK
BoIpaxkeHus. KsaaparHsiii 5 1 https://m.edsoo.ru/7f41
TpEXUIIEH 7af8
AnreGpanyeckue bu6munorexa LIOK
BBIPAKEHUSL. 15 1 https://m.edsoo.ru/7f41
Anrebpandeckas 1po0b 7af8
YpaBHCHHS H bubmmoreka [JOK
HEPaBEHCTBA. 15 1 https://m.edsoo.ru/7f41
KBanpaTHsle ypaBHEHUS 7af8
VYpaBHeHus u 13 bubnmoreka [JOK



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

HepaBeHCTBa. CUCTEMBI
YpaBHEHUH

YpaBHeHus u

https://m.edsoo.ru/7f41
7af8
bubnuoreka [IOK

HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f41
Hepapencrtpa 7af8
bu6nmoreka [IOK
Oy, OcHopibe 5 https://m.edsoo.ru/7f41
MTOHSTHS
7af8
bu6nmoreka [IOK
bynicuit. Hicnopere 9 https://m.edsoo.ru/7f41
byHKIIUU 7af8
bubnnoreka IIOK
10 ggjgg;iie " 6 1 https://m.edsoo.ru/7f41
7af8
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOI'PAMME
9 KJIACC
KoaunyecTBO 4acos
Ne  HammenoBanme Konr DJIeKTPOHHbIE
n/  pasfeoB M TeM poJIL Mpaktu  (HpposLIc)
I HPOTpPAMMEI Bcero  Hble YecKHe oOpasoBaTe/bHbIE
pabdor  paGoTbl  Pecypchbl
bl
bu6nuoreka [IOK
;:;g:;:ﬁﬁf:zﬁm 9 1 https://m.edsoo.ru/7f4
19d08
YpaBHeHus 1 bubnuotexa [JOK
HEPaBEHCTBA. Y paBHEHHSA 14 1 https://m.edsoo.ru/7f4
C OJIHOM EPEMEHHOM 19d08
VpaBHeHuUS U but6mmoreka [IOK
HepaBeHcTBa. CHCTEMBI 14 1 https://m.edsoo.ru/7f4
ypaBHEHUN 19d08
YpaBHeHUS U bubmuoreka [JOK
HEPABEHCTBA. 16 1 https://m.edsoo.ru/7f4
Hepasencrpa 19d08
Bbubnuoteka LIOK
DdynKIuHn 16 1 https://m.edsoo.ru/7f4
19d08
Yucnossie 15 1 but6mmoreka [IOK



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

oCICA0BAaTCIbHOCTHU

[ToBTOpEeHmE, 0600IICHNE,
cUCTEeMaTH3alus 3HAaHUI

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

18 1

102 7

IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

https://m.edsoo.ru/7f4
19d08

bu6nuoreka [IOK
https://m.edsoo.ru/7f4
19d08

Ne

n/
n

Tema ypoka

Iloustue
PalMOHAIBHOTO YMCa

KoJysnuyecTBo 4acoB

Bcero

IIpax
Kontpo TtHYec
JIbHBIE KHe
padorel  pabort
bl

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTejibHbIE

pecypchl

Jara
usyue
HUS

Apudmernueckue
JIEHCTBHS C
palOHATLHBIMU
YyHCIIaMu

Apudmernueckue
JIEUCTBUS C
panroHaIbHBIMU
qUCIaMU

Apudmernueckue
JIEHCTBHS C
palOHATEHBIMU
YHUCIIAMU

Apudmernueckue
JIEHCTBUS C
panvoHaIbHBIMU
YHCIaMU



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

Apudmernueckue
JIEHCTBUS C
panroHaTbHBIMU
YHCIaMH

CpaBHeHue,
yHopsiAOYNBaHUE
paloHaIbHBIX YUCEIL.
BxonHas KOHTpoOJIbHAS
pabora

CpaBHeHue,
yHopsAOYNBaHUE
paloHaIbHBIX YHCEI

10

11

CpaBHenue,
YIOpSAOYUBAHUE
PaluOHaJIbHBIX Y CCII

Crenenn ¢
HaTypaJbHBIM
[I0Ka3aTelIEM.

Crerneus ¢
HATypaJIbHBIM
[MOKa3aTelIeM.

bubnuorexa [JOK
https://m.edsoo0.r
u/7f4211de
bubmuorexa [JOK
https://m.edsoo0.r
u/7f421382

12

Creress ¢
HATYpaJbHBIM
[1I0Ka3aTeJIEM.

bubmmoteka [IOK
https://m.edsoo.r
u/7f42154e

13

14

Crenenn ¢
HATYpaJbHBIM
[1I0KAa3aTeJIEM.

Crenesn ¢
HATYpaJbHBIM
[I0KAa3aTeJIEM.

bu6mmoteka [IOK
https://m.edsoo.r
u/7f4218be

15

16

Pemenne ocHOBHBIX
3a/1a4 Ha ApooH,
MIPOIICHTHI U3
peaabHON NPAKTUKA

Pemienne ocHOBHBIX
3aja4 Ha Ipoou,
IPOILICHTHI U3
peanabHON MPaKTUKU

17

Penrenne oCHOBHBIX
3a/1a4y Ha IpooH,
MIPOIICHTHI U3
peaabHON IIPAKTUKH



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

18

19

20

Pemenne 0CHOBHBIX
3aja4 Ha Ipoou,
MPOIICHTHI U3
peaabHON IIPAKTUKH

[Ipu3Haku AEIUMOCTH,
pa3IoKeHUS Ha
MHOKHUTEIIH
HaTypaJbHBIX YHCET

[Ipu3Haku nenuMocTu,
pa3oKEeHUs Ha
MHOHUTEIN
HaTypaJbHbIX YHCET

21

22

Peanbuble
3aBucuMoctu. lpsamas
U oOpaTHas
IIPONOPLUUOHAIBHOCTH

Peanbnbie
3aBucuMocTu. [Ipsmas
u oOpaTHas
MPOMOPLHUOHATIEHOCTH

23

24

25

Peanbuble
3aBucuMocTu. Ipsamas
u oOpartHas
MPONOPLIUOHAIBHOCTH

PeanbHbie
3aBucuMocTu. [Ipsmas
u oOpartHas
MPOTIOPIIUOHAIBHOCTH

KonTponsHas pabora
10 TeME
"ParninoHaabHbIE
ypcna'

26

bykBeHHbIE
BBIPAKECHUS

bu6mmoteka [IOK
https://m.edsoo.r

u/7f41feec

27

IlepemeHHbIE.
Honyctrmslie
3HAYEHUS
MEePEMEHHBIX

28

Dopmyiibl

29

Dopmyisl

30

[IpeobpazoBanue
OYKBEHHBIX

Bbubnuoreka LIOK
https://m.edsoo.r



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa

BBIPAKEHUH, u/7f41fafa
packpsiTHE CKOOOK U
NPUBEICHHE
MOJO0HBIX CIaraeMpIX
[IpeoOpazoBanue
6yKBeHHI’Di bubnnoreka HOK
31 DbipaxciiL, ; https://m.edso0.r
bomerete u/7f41fd70
MOJ00HBIX CIaraeMbIX
IIpeoOpazoBanue
OYKBEHHBIX
32 BBIPAKEHHUI,
pacKphITHE CKOOOK U
[IPUBEICHUE
MOJOOHBIX CaraeMbIX
[IpeobpazoBanue
OYKBEHHBIX
BBIPAKECHU,
33
pacKpbITHE CKOOOK U
NPUBEICHHE
IMOAOOHBIX ClIaraeMBbIX
CBoiicTBa CTEIICHU C bubanoreka IIOK
34 HATypaIbHBIM https://m.edsoo0.r
TOKa3aTeneM u/7f421382
CBoiicTBa CTETIEHH C Bubmmoreka [IOK
35  HarypalbHBIM https://m.edsoo.r
TIOKa3aTeNneM u/7f42154e
CBoiicTBa CTETIEHH C Bubmmoreka [IOK
36  HarypalbHBIM https://m.edsoo.r
THoKa3aTeNneM u/7f4218be
bu6nuoreka [IOK
37 MHOro4IeHbI https://m.edsoo.r
u/7f42276e
bu6nuoreka [IOK
38 MHOro4IeHbI https://m.edsoo.r
u/7f422930
Cnosxenne, bubmorexa [JOK
39 ;’Eﬁ;ﬁ;ﬁ https://m.edso0.r
MHOT'OYJICHOB u/7f422af2
40 Crnoxenue, bubmuorexa [{OK



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422af2

BBIYUTAHHE, https://m.edsoo.r
YMHOMCHNC u/7f422cc8
MHOTOYJICHOB
Cnoxenne, bu6nuoreka [IOK
41 Bﬁ;ﬁ;ﬁ{f@ https://m.edso0.r
y u/7f422fca
MHOTOYJICHOB
Crnosxenme, Bbubnuoreka [IOK
42 Bﬁ;i}t‘e‘:{i https://m.edso0.r
y u/7423182
MHOTOYJICHOB
DopmyIbl bubnnorexka HOK
43 | COKpamgEHHOro https://m.edsoo0.r
YMHOXKEHHUS u/7t42432a
DopmyIIbl bubnunoreka [JOK
44 COKpaIéHHOro https://m.edsoo.r
YMHOKEHMUS u/742464a
DopMmysl bubmmorexa LIOK
45 COKpPALIEHHOIO https://m.edsoo.r
YMHOKEHMUS u/7424¢12
DopmyItbl bubmuoreka [JOK
46 = COKpamEHHOTo https://m.edsoo.r
YMHOXKEHHUS u/7t4241d2
DopmyIbl bubmuoreka [JOK
47 COKPAIIEHHOIO https://m.edsoo.r
YMHOKeHIS u/7§4251d0
Paznoxenue bubmuorexa [JOK
48 MHOT'OYJIEHOB Ha https://m.edsoo.r
MHOKHTENH u/7423312
Paznoxenue bubnuotexa [JOK
49 MHOT'OUYJIEHOB Ha https://m.edsoo.r
MHOKHUTEIH u/7f4237fe
Paznoxenune bubmorexa [JOK
50  MHOTOWICHOB Ha https://m.edsoo.r
MHOXHUTENN u/7f4239de
Paznoxenue
51 MHOTOYJICHOB Ha
MHOKHTEITH
KontponsHas padora
52 110 TeMe

"AnreOpanueckue



https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
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BBIpAXKECHUS"

YpaBHeHue, npaBuia

npeoOpa3oBaHMs
53 ypaBHEHUS,
PaBHOCUIILHOCTD
ypaBHEHU M
JInneliHoe ypaBHEHHE
54 C OJIHOM IEPEMEHHOM,
pELLIECHUE JIMHENHBIX
ypaBHEHUH
JIuneitHoe ypaBHEHUE Bu6morexa LIOK
55 ;:Iizgﬁ:ﬁﬁzfgg;zﬂ https://m.edsoo0.r
- U/7f420482
JluneitHoe ypaBHEHHE
56 C OJIHOM IEpEMEHHOM,
pelieHue JIMHEHHBIX
YpaBHEHUU
bubnnoreka IIOK
g7 ~ CemleHmesamaic https://m.edsoo.r
MOMOIIbIO ypaBHEHUI
u/7f42064e
bubmmoteka [IOK
5g  lcmleHmesamac https://m.edsoo.r
MOMOIIIbIO YpaBHEHUI
u/7f420806
bu6nuoreka [IOK
gg ~ lememmesanaic https://m.edsoo0.r
MTOMOIIBIO YpaBHEHUI
u/7f4209a0
bu6nuoreka [IOK
go  Lememmesanaic https://m.edso0.r
MTOMOIIBIO YpaBHEHUI
u/7f420e6e
JIuneliHoe ypaBHEHHE BuGmnorexa [TOK
61 ¢ f}ng: o https://m.edsoo.r
MIEPEMEHHBIMH H €T
rpadni u/7§427c32
JIuneliHoe ypaBHEHHE Bubmiorexa [IOK
62 O BYMA https://m.edsoo.r
MEPEMEHHBIMH U €r0
rpadx u/7f427e8a
CHCTfMa JBYX . bubnunorexa [IOK
63 JCIP;HBGHI;HX YPARHCHHI https://m.edsoo.r
o u/7f42836¢

NEPpCMCHHBIMU



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
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Cucrema 1Byx
JIMHEUHBIX YPaBHECHUN

64
C IBYMs
MIEPEMEHHBIMU
Cucrema 1Byx
65 JIMHEWHBIX YpaBHCHUMN
C IByMs
MIEPEMEHHBIMHU
Cucrema 1Byx
66 JIMHEWHBIX YpaBHEHUMN
C IByMs
IEPEMEHHBIMHU
bubmnoreka IIOK
g7 ~ leuenne cucrem https://m.edsoo.r
YPABHEHiH u/7f4284de
bubnnoreka IIOK
gg | eueHHe cHcTeM https://m.eds00.r
YPABHEHHH u/7f42865a
69 Pemienue (jI/ICTeM
ypaBHEHHIA
bu6mmoteka [IOK
70 ~ Peuenne cucrem https://m.edsoo.r
YPABHEHH u/7f4287d6
71 Pemenne SI/ICTGM
YpaBHCHHIA
KonTpombHas padoTa bubnmnorexa [IOK
72 no teme "JIMHENHbIE https://m.edsoo.r
ypaBHEHHS" u/7f421044
bu6mmoreka [IOK
73~ Koopuhara TouKit Ha https://m.edsoo.r
MO u/7f41de76
bu6mmoreka [IOK
74 ~ lmcnosbie https://m.edso00.r
HIPOMEIYTIH u/7f41dff2
75 YucnoBbie
MPOMEKYTKH
Paccrosane mexay
76 JIBYMSI Tquann
KOOPJIMHATHOMN
PAMO
77 Paccrosinue mexny

ABYMS TOYKaMU



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
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KOOPJAMHATHOU

IPsIMOi
I[IpsiMoyronsHas bu6nmoreka [IOK
78  cucTema KOOpAMHAT https://m.edsoo.r
HA IUIOCKOCTH u/7f41el6e
[IpsMoyrosbHas bu6nuoreka [IOK
79 cHCTEMA KOOPAMHAT https://m.edsoo0.r
Ha IUIOCKOCTH u/7f4led2?a
bu6nuoreka [IOK
80 i‘;{jﬁiﬁ gjfi;;azﬂ https://m.edso0.r
u/7f41e8a8
bubnnoreka IIOK
81 iﬂgﬁiﬁ gjif;;aim https://m.edso0.r
u/7f41ed80
82 [Tpumeps! rpaduKoB,
3aJlaHHBIX (hOpMyIaMU
83 [Tpumeps! rpadukos,
3a/IaHHBIX (HOpMyTIaMu
Urenue rpaukos bubmmorexa LIOK
84  peambHBEIX https://m.edsoo.r
3aBHCUMOCTEN u/7f4lea24
Yrenue rpapukoB
85 peaTbHBIX
3aBUCHUMOCTEH
bu6nuoreka [IOK
86  Ilomsrue GyHKUUU https://m.edsoo.r
u/7f41ef06
87 I'padux pyHkmmm
bu6nuoreka [IOK
88  CsoiicTBa (yHKIHIA https://m.edsoo.r
u/7f41f078
bu6nuoreka [IOK
89  CsoiicTBa QyHKIHI https://m.edsoo.r
u/7f41f1fe
but6mmoreka [IOK
90  Jluueiinas GyHKIUS https://m.edsoo.r
u/7t427282
but6mmoreka [IOK
91  Jluneiinas QyHKIUSI https://m.edsoo.r

u/7f427412



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412

Bbubnuoteka LIOK
gp  [Moctpocune rpaguika 1 https://m.edso0.r
JUHEHHON (YHKIINH u/7FA26d1e
[Toctpoenue rpadpuka
93 oo 1
JUHEHHON (YHKIIHH
94 I'padux pynkumm y 1
=[x|
95 I'padux byakmmm y 1
=[x|
KoutponbHas padoTa bu6nuorexa LHOK
96  mo Teme "KoopauHaThl 1 https://m.edsoo0.r
i rpadmxu. OyHKw" u/7f41f50a
[ToBTOpEeHUE
OCHOBHBIX ITOHSITHH U bubmuorexa [IOK
97  meromoB Kypca 7 1 https://m.edsoo.r
KJ1acca, 00001meHue u/7f429c6e
3HAHUU
[ToBTOpEHME
OCHOBHBIX TTOHATHI 1 bubanoreka [IOK
98  meromoB Kypca 7 1 https://m.edsoo.r
KJ1acca, 00001eHue u/7f429f32
3HAHUU
IToBTOpEHME
OCHOBHBIX TTOHSITHN U Bubmmoreka [IOK
99  merooB Kypca 7 1 https://m.edsoo.r
KJ1acca, 00001IeHHne u/7f42a0e0
3HAHUU
[ToBTOpeHune
10 OCHOBHBIX TTOHSITHH U bubmuorexa [IOK
0 METOIOB Kypca 7 1 https://m.edsoo.r
KJ1acca, 0000meHne u/7f42a27a
3HaHUH
10 Hrtorosas
1
1 KOHTpOJIbHAs paboTa
IToBTOpEeHME
10 OCHOBHBIX TTOHSITHH B bubimoreka [IOK
5 METOJIOB Kypca 7 1 https://m.edsoo.r
KJacca, 006001eHue u/7f42a900
3HAHUU
OBIIEE KOJIMYECTBO
YACOBIIO 102

I[TPOTPAMME



https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900

TEMATHYECKOE IINTAHUPOBAHME 110 TEOMETPUHA

7 KIIACC
Kosun4yecTBo 4acos
Ne  HaumenoBanue Kour Mpak ~ JeKTpoHHbIe
poabn  Tuue  (umdposbie)
n/ pa3aesioB U TeEM
Bceero ple cKHe oOpa3oBaTe/ibHbIE
n NMPOrpaMMblI
padot pado pecypchl
bl ThI
[Ipocretimue
reoMeTpudecKue GUrypsl bu6mmorexa [IOK
1 ¥ X CBOWCTBA. 14 https://m.edsoo.ru/7f41
U3mepenue 5e2e
TEOMETPHYCCKHUX BEITMUNH
bu6nuoreka [IOK
2 TpeyronbHuKH 22 1 https://m.edsoo.ru/7f41
oe2e
[MapasienbHble PIMBIE, bubnnorexa [IOK
3 CyMMa yIJoB 14 1 https://m.edsoo.ru/7f41
TpCYroJbHUKA 5e2e
OKpY>KHOCTB U KpYT. bubnuorexa [IOK
4 [eomeTprueckne 14 1 https://m.edsoo.ru/7f41
IIOCTPOCHHUS 5e2e
o 606 bubnuotexa [JOK
5 OBTOPGHHC’ ODODIEHHE 4 1 https://m.edsoo.ru/7f41
3HAHUH
Se2e
OBIIEE KOJIMYECTBO 68 4 0
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIACC

KoaunyecTBO yacon
Ne  HaummenoBanmue Konr | Ilpak = JJCKTPOHHEIE
poar | Tuue  (uHpposbIe)
n/ pa3aesioB U TeEM
Bcero HbIE cKHe oOpa3oBaTe/ibHbIE
n NMPorpamMmbl
pador pado pecypcbl
bl ThI
bubmuorexa [IOK
1 YeThIpEXyroIbHUKH 12 1 https://m.edsoo.ru/7f41
7e18
Teopema ®aneca u
Teopema o bubmuoreka [JOK
2 IPONOPIMOHATBHBIX 15 1 https://m.edsoo.ru/7f41
OTpe3Kax, HoJ00HbIE 7el8
TPEYTOJIbHUKA
[nomans. Haxoxnenue
IJIOIIAEN TPEYTOJIbHUKOB bubauoreka [IOK
3 ¥ MHOTOYTOJIbHBIX (DUTyp. 14 1 https://m.edsoo.ru/7f41
TTnomaam mogo0HbIX 7el8
¢duryp
bu6mmoteka [IOK
4 Teopema [Tudaropa u 10 1 https://m.edsoo.ru/7f41
HayaJia TPUTOHOMETPUH
P P 7e18
VYTIIbI B OKPY>KHOCTH.
BrucanHnbie 1 ONMCcaHHbBIE Bu6miorexa [TOK
5 ACTHIPEXYTOTBHHIH. 13 1 https://m.eds00.ru/7f41
KacarenbHbie k 7018
okpyxHocTu. Kacanwue 1€l
OKPYXHOCTEU
but6mmoreka [IOK
6 HosTopenne, obobmenme 4 1 https://m.edsoo.ru/7f41
3HAHUH
7e18
OBIIEE KOJIMYECTBO 68 6 0

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KIIACC

KoaunuecTBO 4acoB

Ne  HaummeHoBaHue Konr  Ipaxr JJIEKTPOHHEIC
n/  pa3iesoB M TeM poab  muecki  (uH(pponkie)
Bcero HbIE e oOpa3oBaTe/ibHbIE
n NPOrpamMmbl
pabdo  pao6ot pecypchl
ThI bl
ipI/II‘OHOMeTpI/ISI. bubmmnorexa LIOK
1 COPEME ROCHIYCOB H 16 1 https://m.edso0.ru/7f4
cuHycoB. Pemenue 1312
TPEYTOJIHHUKOB £alcC
Hpeogpacs(ﬁaHHe bubnuorexa [JOK
2 TOO0HA. VIeTpHHCCKUC 10 1 https://m.edsoo.ru/7f4
COOTHOIIICHUS B 1a12¢
OKPYXKHOCTH 2a1C
bu6mmoreka [IOK
3 Bekropsl 12 1 https://m.edsoo.ru/7f4
lal2c
bu6mmoreka [JOK
4 JleKapTOBEI KOOPANHATEL 9 1 https://m.edsoo.ru/7f4
Ha TUIOCKOCTH
lal2c
IIpaBunbHBIE
MHOI'OYTOJIbHUKU. J{;1nHa bubmorexa [IOK
5 OKPY>XHOCTH H IIJIOLIAIb 8 https://m.edsoo.ru/7f4
Kpyra. Beruncienue lal2c
Ionaaen
but6mmorexa [IOK
6 JIBYDKEHHS TITIOCKOCTH 6 https://m.edsoo.ru/7f4
lal2c
- 606 bubnmnoreka [JOK
7 OBTOPEINS, ODOBHILE, 7 2 https://m.edso0.ru/7f4
CUCTeMAaTH3aIHsl 3HAHHUH
1al2c
BIIEE KOJIMYECT
OBII{ O CTBO 68 6 0

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

ITOYPOYHOE IIVTAHUPOBAHME 110 TEOMETPUHA

7 KJIIACC
KosanuecTBo yacoB
Ne Kour  IIpak Jara DJIeKTPOHHbIE
Tema ypoka poJk Titec usyue uHpposLIe
n/ Bcero  Hble KHe e o0pa3oBaTe/bHbIE
I pador  padort pecypcbl
bl bl
. bubmuorexa [JOK
y  Ilpocreiiume 5 1 https://m.eds00.ru/8
rE€OMETPHUYUCCKUE OOBEKTHI 8660724
bubmuorexa [JOK
2 MHOTrOYroJILHUK, JIOMaHas 1 https://m.edsoo.ru/8
866¢ch6a
bu6mmoreka [IOK
g Cuenibicn 1 https://m.edso0.ru/8
BEPTUKAJILHBIC YTIIBI 86650
bu6mmoreka [IOK
gy  Chowmicn 1 https://m.edso0.ru/8
BEPTUKAJILHBIC YTIIbI 866c7he
5 CwmexHble U 1
BEPTUKAJILHBIC YTIIbI
5 CmexHbIe U 1
BEPTUKAJIbHBIC YTJIbI
7 CwmexHble U 1
BEPTUKAJILHBIC YTJIbI
8 CMexHbIe U 1
BEPTUKAIbHBIC YIJIbI
W3mepenune TUHEHHBIX U
9 YIJIOBBIX BEJIUYMH, 1
BBIUUCIICHUE OTPE3KOB U
yIJIOB
N3Mepenne TMHERHBIX 1 Bu6mmorexa [IOK
10~ YPIOBbIX BOTIH, 1 https://m.eds00.ru/8
j?;CHGHI/IC OTPE3KOB H 866c3ea
11 N3mepenune TMHEHHBIX 1 1



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c3ea

YTJIOBBIX BEJTUYMH,
BBIYHCIIEHUE OTPE3KOB U
yIJ0B

N3Mepenne JIMHEHHBIX 1
YTJIOBBIX BEJIMYHH,

12 BBIUUCIICHUE OTPE3KOB U
VIJI0B
[Iepumerp u mIomanb
13 ¢buryp, COCTaBICHHBIX U3
MPSIMOYTOJIbHUKOB
[lepumeTp u oML
14 ¢buryp, cCocTaBJIeHHbIX U3
PSIMOYTOJIbHUKOB
[ToHsTHE O paBHBIX
TPEYroJIbHUKAX U bubmmorexa [IOK
15 = nepBuuHBIE https://m.edso0.ru/8
MIPEJICTABICHHS O PaBHBIX 866¢e80
¢burypax
bu6mmoreka [IOK
1 ~ |PHPH3HAKA PABCHCTBA https://m.eds00.ru/8
TPEYroJbHUKOB 866d1fa
bu6mmoreka [IOK
17 ~ |PW NPU3HAKA PaBCHCTBA https://m.edsoo.ru/8
TPEYrOJILHUKOB 866d34e
bu6nmoreka [JOK
1g DY NpU3HAKA PaBEHCTRA https://m.edsoo.ru/8
TPEYTrOJbHUKOB 866e01e
19 Tpu npusHaka paBeHCTBA
TPEYrOJILHUKOB
20 Tpu npu3Haka paBeHCTBa
TPEYTrOJbLHUKOB
bubmuorexa [JOK
g1  IPWNIPU3HAKA pABCHCTBA https://m.eds00.ru/8
TPEYTOJbHUKOB 866e88¢
[Ipu3Haku paBeHCTBA
22 MPSIMOYTOJTBHBIX
TPEYTOJbHUKOB
[Tpu3Haku paBeHCTBa
23 IIPSIMOYTOJIBHBIX
TPEYTOJbHUKOB
o4 | CmoiicTBO MesmaHE! bub6nmnorexa IIOK

IIPSIMOYT'OJIBHOTO

https://m.edsoo.ru/8



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec

TPEYroJIbHUKA,
IIPOBEAEHHOM K
TUIIOTEHY3€E

CBOIicTBO MeIHaHbI

866e9ec

IPSIMOYTOJIBHOTO
25 TPEYroJIbHUKA,
MPOBEIEHHOM K
THIIOTEHY3e
PaBHOOeIpeHHBIC U bubmuorexa LIOK
26 = paBHOCTOPOHHHE https://m.edsoo.ru/8
TPEYTOJILHUKH 866d6fa
[Ipu3Haku u cBOMCTBA bubmuorexa LHOK
27  paBHOGEIPEHHOTO https://m.edsoo.ru/8
TpeyroJbHUKa 866d880
[IpusHaku 1 CBOMCTBA bubnnorexa LIOK
28  paBHOGEIPEHHOTO https://m.edsoo.ru/8
TpeyroJbHUKA 866d880
[Tpu3Haku U CBOMCTBA bubanoreka LIOK
29 | paBHOOEIPEHHOIrO https://m.edso0.ru/8
TpeyrobHIKa 866626¢
30 HepasenctBa B reomerpun
bu6mmoreka [IOK
31  HepaBeHcTBa B reOMeTpHU https://m.edsoo.ru/8
866e3a2
32 HepasenctBa B reomerpun
33 HepaBenctBa B reomeTpun
[IpssmoyronbHbIN bubnnoreka [JOK
34  TpPEyrombHUK C YIJIOM B https://m.edso0.ru/8
30° 866eb22
[IpssMoyTONBHBIN
35 TPEYTOJIBHUK C YTJIOM B
30°
bubmuorexa [JOK
36 IZOH:I,?;”I;H*‘E pabora o https://m.eds00.ru/8
TeM JTBHUKA
Pyt 866echc
bu6mmorexa [IOK
g7 ApamnembHEIC MpAMELe, https://m.eds00.ru/8
UX CBOWCTBa
866ef64
38 [Tareiit moctynat EBkinaa
39 Hakpect nexarue, bu6mmoreka [IOK



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866ef64

COOTBCTCTBCHHBIC
OJJTHOCTOPOHHHE YTJIbI,
o0pa3oBaHHbBIE IPH
nepeceYeHU
napalyICJIbHBIX IMPAMBIX
CEeKyIlen

https://m.edso00.ru/8
8661086

40

41

42

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTIIbI,
o0pa3oBaHHbBIE IPH
nepeceyeHn
MapajuIeNIbHBIX MPSMBIX
CEeKyIlen

Haxkpecr nexaniue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIC NTPH
nepeceyeHnu
napajJieNIbHBIX MPSMbIX
CeKyIIei

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIE NTPH
nepeceyeHnu
napajieNIbHBIX MPSMBIX
CeKyIlen

43

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YIJIbI,
oOpa3oBaHHbIE IPU
IepeCceYeHU N
mapalyICJIbHBIX ITPAMBIX
CEeKyIlen

bu6mmoreka [JOK
https://m.edsoo.ru/8
866f3b0

44

45

[Tpu3Hak napamienbHOCTH
IIPSIMBIX Y€PE3 PABEHCTBO

pacCTOSHUN OT TOYEK

OJIHOM IIPSIMOM 10 BTOPOH

psAMON

[Tpu3Hak napaaienbHOCTH
IIPSIMBIX YEPE3 PAaBEHCTBO

pacCTOSHUI OT TOYEK

OJIHOM IIPSIMOM 10 BTOPOU

IpsAMOI



https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f3b0

bubmuoreka [JOK

46 fyeMMa yTJI0B https://m.eds00.ru/8
PEYTOTbHIIEA 8661630
bubmuoreka [JOK
47 TC?Ma yrios https://m.edsoo.ru/8
PEYTOTIbHIIEA 866f8ba
bu6mmoreka [IOK
qg ~ Dueuwmue yrisl https://m.edsoo.ru/8
TpEYroJIbHUKA 366fa5e
49 Buemnue yribl
TPEYroJIbHUKA
Kontposnbnas pabota mo BuGuorexa [IOK
50 Eel‘;;:gagmie;"‘*;i https://m.edsoo.ru/8
T}l;)eyron;Hzl/Il\I:a" g 866febe
bu6mmoreka [IOK
51 OKPYXHOCTD, XOpIEI 1 https://m.edso0.ru/8
JIMaMETp, UX CBOHCTBA 8670800
bu6mmoreka [IOK
gy ~ [Kacatembhai K https://m.edsoo.ru/8
OKPY>KHOCTH 8670e9a
53 OKpy>XHOCTb, BIIMICAHHAS B
yroJ
54 OKpyXHOCTb, BIIMICAaHHAs B
yrou
bu6mmoreka [JOK
g5~ lowsrne o [MT, https://m.edsoo.ru/8
MPUMEHEHHE B 3a1a4ax 867013¢
bubmuoreka [JOK
56 SO;;ZEZ;HE?; https://m.eds00.ru/8
P e 8670508
buccekrpuca u
CEepEeAUHHbIN
S7 MEPIEHIUKYIISIP KakK
reOMETPHUECKUE MeCTa
TOYCK
bubmuorexa [JOK
58 Oolz‘fg’fg’e‘jr"(;;f:;:m‘” https://m.eds00.ru/8
8670a62
59 OKpyKHOCTb, ONIMCAaHHAas

OKOJIO TPEYTOJIbHUKA



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/88670a62

OKpy>KHOCTb, BIIUCAHHAS B

bubmuoreka [JOK

60 1 https://m.edsoo0.ru/8
TPEYTOJILHUK 8671036
61 OKpy>XHOCTb, BIMCAaHHAs B 1
TPEYTOJILHUK
- 5 bubmuoreka [JOK
62 H(E’COT‘;T:;‘::IIZ‘? 3ajatu ha 1 https://m.edsoo.ru/8
8671188
y bubmuoreka [JOK
63 Eé’;‘;::ﬁ;e 3ajatu Ha 1 https://m.edsoo.ru/8
86712d2
Kontposnbnas pabota mo Bu6muorexa [JOK
64  MC FOKPY’KHOCT" " 1 https://m.edso0.ru/8
kpyr. ['eomerpuyeckue
nocrpoeHus" 8671462
[ToBTOpenue u 06o0IIEHNE Bu6suorexa [JOK
g5~ HAHHH OCHOBHBIX 1 https://m.edso0.ru/8
IIOHATUU U METOJ0B Kypca
7 cmacea 86715b6
bu6mmoreka [JOK
66 H;gg;’;*a" KOHTpOJIbHAA 1 https://m.edsoo.ru/8
P 86716ec
[ToBTOpenue u o6o01IEHNE
67 3HAHHUH OCHOBHBIX 1
MOHSTUH U METOJIOB Kypca
7 xjacca
[ToBTOpenue u o6o01IEHNE Bu6uorexa [[OK
6g | -latlMH OCHOBHBIX 1 https://m.edso0o.ru/8
MOHATHI ¥ METOJIOB Kypca
7 xacea 86719bc
OBHIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/8867103e
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
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TEMATHYECKOE IINTAHUPOBAHME 110 BEPOATHOCTHU U

CTATUCTUKE
7 KJIIACC
Koan4yecTBO 4acoB
Ne = HaumeHoBaHue Kont Ipak  aeKTpoHHbIE
n/  pa3jiesioB U TeM poab ruie (pposnic)
Bcero HbIE CKHe o0pa3oBaTejibHbIE
n MpOrpaMMblI
pabdor  paGo pecypcsl
bl ThI
bubnnoreka IIOK
1 I[IpencTaBieHue JaHHBIX 7 2 https://m.edsoo.ru/7f41
5fdc
o bubmuorexa [JOK
2 fcaTebiat 8 1 https://m.edsoo.ru/7f41
CTaTHCTHKA
5fdc
c . bubmorexa LIOK
3 fysaiias 6 1 https://m.edsoo.ru/7f41
U3MEHYUBOCTH
5fdc
B bubmmoteka [IOK
4 ) B;gz:m B TeOpHIo 4 https://m.edsoo.ru/7f41
P 5fdc
B bubmmoteka [IOK
5 Bepormoemmumcron 1 hitps//m.edsoo.nu/7fa1
a 5fdc
0606 bubmmorexa [JOK
6 OOTHCHIE, . 5 2 https://m.edsoo.ru/7f41
CHUCTEMAaTH3alMsl 3HAHHH
5fdc
OBIIEE KOJMYECTBO 34 5 5
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8 KVIACC

KoauuecTBO 4acoB

Ne = HaummeHoBaHue Kontp  Ipakr  7IeKTpoHHEIE
n/ pa3aesioB U TeM 0.IpH H9ecK (undposbie)
I IporpaMMb1 Bcero ple ue o0pa3oBaTe/ibHbIE
pador  pador pecypchl
bl bl
bubmuoreka [JOK
E;;Tczpeme kypea 7 4 https://m.edsoo.ru/7f41
7fb2
OnucarenbHas bubmoreka [IOK
CTaTHCTHKA. 4 https://m.edsoo.ru/7f41
PaccenBanue 1aHHBIX 7th2
bubmuoreka [JOK
MHoskecTBa 4 https://m.edsoo.ru/7f41
7fb2
bu6mmoreka [IOK
f;;f;;gsfsl’co _— 6 1 https://m.edsoo.ru/7f41
7fb2
bu6mmoreka [JOK
ijfgggm B TeOpHo 4 https://m.edsoo.ru/7f41
7fb2
bu6mmoreka [JOK
Crny4aiiHble COOBITHS 8 https://m.edsoo.ru/7f41
7fb2
bu6mmorexa [IOK
Otobuwerne, § 4 2 https://m.edsoo.ru/7f41
CHUCTEMATH3AIMs 3HAHMMA
7fb2
OBIIEE KOJMYECTBO 34 ) 1

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KIIACC

KounyecTBO 4acoB
Ne = HaumeHoBaHue Kour Mpakr  aexTpounbie
n/ pa3aesioB U TeM POJIBH | HHeCK (undposrre)
Bcero pIe ue o0pa3oBaTe/ibHbIE
n NMPOrpaMMblI
padort padort pecypchl
bl bl
- g bubnmoreka [JOK
1 OBTOPEHHE Kyped 4 https://m.edsoo.ru/7f41
KJjlacca
a302
5 bubmuoreka [JOK
2 FICMCHTTD! 4 1 https://m.edsoo.ru/7f41
KOMOWHATOPHKHU
a302
- bubmuorexa [JOK
3 Beeoiif:;icmﬂ 4 https://m.edsoo.ru/7f41
’ a302
bu6mmoreka [IOK
4 HUcnbitanus Beprysm 6 1 https://m.edsoo.ru/7f41
a302
bu6mmoreka [IOK
5 CrnyuaiiHas BeJIMUMHA 6 https://m.edsoo.ru/7f41
a302
bubmuorexa [JOK
6 O60611eHHEe, KOHTPOJIb 10 1 https://m.edsoo.ru/7f41
a302
OBUIEE KOJIMYECTBO 34 1 5
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IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosauuecTBo yacoB

Ne Kour  Ilpak Jara JJIeKTPOHHbIE
Tema ypoka poJe Thaec H3y4 uHpposbIe

n/ Bcero  HbIe KHe eriuist o0pa3oBaTe/bHbIE

I pador pabor pecypcbl

bl bl
bubmuorexa [JOK
HpeHCTaBHeIéHe 1 https://m.edso0.ru/8
JTAHHBIX B TAOJIHIIAX 63eclfs
ITpakTHUecKue bubnuoreka [JOK
BLIYHCIICHHS 10 1 https://m.edsoo.ru/8
TaOJIMYHBIM JaHHBIM 63ec324
N3Bieuenue u bubnuoreka HOK
MHTEpIIpeTaIusI 1 https://m.edsoo.ru/8
TaOJIMYHBIX TAHHBIX 63ec78e
IIpakTrueckas 1 1
pabora "Tabmuisr"
I'paduueckoe
MpeJICTaBICHNE
JTAHHBIX B BUJIE bu6nuoreka [IOK
KPYTOBBIX, 1 https://m.edso0.ru/8
CTOJIOMKOBBIX 63ed18e
(cTonG4aThIX)
JarpaMmm
Urenue u
IIOCTPOEHUE bubanoreka HOK
auarpamm. [Ipumepsr 1 https://m.edsoo0.ru/8
neMorpapuuecKux 63ed602
JTuarpamMmm
[IpakTnueckas bubmnnoreka [TOK
pabora 1 1 https://m.edso0.ru/8
" llwarpamsr” 63ed72e
YucnoBbie HAOOPHI. bubmuoteka [JOK
1 .

Cpennee https://m.edso0.ru/8
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https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846

apupMeTHIecKoe

63ed846

YucnoBbie HAOOPHI.

bu6nuoreka [JOK

9 Cpennee https://m.edso0.ru/8
apu(MeTHIECKOe 63ed846
MenraHa 4yuciioBOTO BuGmnorexa [TOK
10 ~ Habopa. https://m.edso0.ru/8
Y CTOMYHUBOCTD
MeTUaHbI 63edb3e
MeauaHa 4KCIIOBOIO
11 Ha6013a.
Y cTONYNBOCTD
MeTUaHbI
[IpakTuueckas bubmuorexa [IOK
12 = pa6ora "Cpennue https://m.edso0.ru/8
3HadYeHUs" 63edcbha
Haubonpuee u bubnnoreka IIOK
13 |~ HamMeHpiee https://m.edso0.ru/8
3HAYEHMS YHCIIOBOTO
Habopa. Pazmax 63ee07a
HaubGomnpmee u
14 HauMEHBIIIEe
3HAYCHHS YHCIIOBOTO
Habopa. Pazmax
Hawnbonbiee u
15 HauMEHBIIIEe
3HAYCHHS YHCIIOBOTO
Habopa. Pazmax
KonTponbnas pabota
?0 TeMam bu6mmoteka [IOK
16 Hglﬁ’;ﬁfa‘me‘me https://m.edsoo.ru/8
OnucarenbHas 63ee390
craTucTuka'
CryuJaitHas bu6mmoteka [IOK
17 U3MEHYHBOCTD https://m.edsoo.ru/8
(mpuMeps) 63eedbc
5 bu6nuoreka [IOK
18 3:22;’;2 ;‘;’Z‘;‘(‘H B https://m.edso0.ru/8
63ee69c
Bbu6nuoreka LIOK
19  I'pynmuposka https://m.edsoo0.ru/8

63ee9d0
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20 I'ucrorpammsl
bu6nuoreka [JOK
21 T'ucrorpammsl https://m.edso0.ru/8
63eeelc
[TpakTuyeckas bubnmoreka [JOK
22  pabora "Cnyuaiinas https://m.edso0.ru/8
W3MEHYUBOCTB" 63eecc8
I'pad, BepmnHa,
pedpo. bubnmoreka [JOK
23 TlpencraBneHue https://m.edso0.ru/8
3a/1a4¥ C IOMOIIBIO 63eef52
rpada
Crenenn
(BaIEHTHOCTE) bubmuorexa [JOK
24 B?IémHHH' Hueao https://m.edso0.ru/8
pEbep u cymmapHas
CTEIEeHb BEPIIIHH. 63efOba
Ilenp u UK
Henb u ke, yrs B bubnuoreka [JOK
25 ga‘be‘ https://m.edso0.ru/8
pelcTaBlIeHHE O
CBS3HOCTH Tpada 63ef236
[pencrasnenue 06 bubmmoreka LIOK
26 OPHEHTUPOBaHHBIX https://m.edsoo0.ru/8
rpadax 63ef3b2
.. bubmorexa LIOK
g7 Coyuaiiisii Ogm " https://m.edso0.ru/8
ciydaifHOe COOBITHE
a 63ef4d4
BepostHOCTD M
4acTOTa COOBITHS.
Poxs bubmmorexa [JOK
28 M;J;"Bepg;”m"x 1 https://m.eds00.ru/8
NPaKTHYECKH
JIOCTOBEPHBIX 63ef646
COOBITHI B IPUPO/IE
U B O0OIIIECTBE
MoHerta u urpajibHas
29 KOCTb B TEOPHH
BEPOSATHOCTEMN
[IpaxkTuyeckas bubmuoreka [IOK
30  pabora "UacroTa https://m.edso0.ru/8

BbITIaZICHUs opia"

63ef8a8
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KonTtponsHas padora
110 TeMam
"Ciry4aiinas Bbubnuoreka [IOK

31 ?;“;;i?mom' 1 https://m.edso0.ru/8
BepositHOCTB 6370186
CIIy4aitHOTO
coObITHS"
IlosTopenme, bu6nmoreka [IOK

32 %iﬁff;ﬁ:me 1 https://m.eds00.ru/8
JTAHHBIX 63efa24
IlosTopenue, bubmuorexa [HOK

g3 Obobuwente. 1 https://m.eds00.ru/8
OnucarenpHast
CTaTHCTHKA 63efbaa
IToBTOpEHME,
0000IIEeHHE. bubnuorexa [JOK

34  BeposATHOCTH 1 https://m.edsoo0.ru/8
CITy4aiHOTO 63efecO
COOBITHS

OBIIEE KOJIMYECTBO
YACOBIIO 34
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