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[TOACHUTEJIBHAA 3AIIMCKA

OenepanpHas pabodas mporpaMma MO MaTeMaTuke sl OOyJarolmxcs ¢
3aJIEPIKKON mcuxuueckoro pa3putus (nasee — 311P) Ha ypoBHE OCHOBHOI'O 0OIIIETO
oOpazoBaHus TMOATOTOBIeHa Ha ocHoBe denepaqbHOTO TOCYAapCTBEHHOTO
00pa3oBaTeIbHOTO  CTaHAapTa OCHOBHOTO oOmero oOpa3oBanms (IIpukas
Munnpocsemenuss Poccum ot 31.05.2021 1. Ne 287) (mamee — DPI'OC O0OO),
OenepanbHON aganTUPOBAHHONW 00pa30BaATEIILHONW MPOTPaMMbl OCHOBHOT'O OOIIEro
oOpazoBaHus 11 OOy4aroIIUXCs C OTPAHUYECHHBIMH BO3MOXKHOCTAMH 3J0POBbS
(ITpukaz Munnpocemenusi Poccun ot 24 Hos0ps 2022 . Ne 1025), @enepanbHoii
paboueil mporpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs MO Y4eOHOMY MpPEAMETY
«Marematuka», OenepanbHOI MPOrpaMMbl BOCTIMTAHHS, C YIETOM PacTIpeIelICHHBIX
o KJaccaMm IpOBEpsiEMbIX TpeOOBAaHMM K pe3yiabrataMm ocBoeHust denepalbHOU
aTanTHPOBAaHHOW 00pa30BaTeNbHON MPOrpaMMBl OCHOBHOTO 001Iero oOpa3oBaHUs
s 00yJaroImmXxcsl ¢ 3a7epKKOM TICUXUYECKOro pa3BuTHs.B paboueli mporpamme
YUTEHBI HJIeU U 1oJ10xkeHns KoHenum pa3Butusi MaTeMaTHueckoro 00pa3oBaHus B
Poccuiickon @eneparum.

O0mas xapakrepucTUKA Y4eOHOro npeamera «MaremaTruka»

VYuebuprii mpeaMer «MaremaTuka» BXOAUT B MPEAMETHYIO 00JIacTh
«Maremarnka u uHbopMarukay. OH CIIOCOOCTBYET Pa3BUTHIO BBIYHUCIUTEIBHOM
KYJAbTYPhl M JIOTUMECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUS IM0Jb30BATHCS
AITOPUTMaMHU, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHONW KM3HM oOydaromuxcsi ¢ 3[IP. YueOuwIii mpemmer pasBuBaer
MBIIIUIEHUE, TPOCTPAHCTBEHHOE BOOOpakeHHE, (YHKIIMOHATbHYIO TPaMOTHOCTb,
YMEHUSI  BOCIPUHUMATh M  KPUTUYECKH  aHAIM3UPOBaTh  MHGOPMAIIHUIO,
MPEACTABICHHYIO B Pa3JIMUHBIX (hOpPMax.

OOyueHne MaTeMaTuke 1aéT BO3MOXKHOCTh pa3BuBaTh y oOydarommuxcs ¢ 311P
TOYHYIO, PalMOHAJIbHYIO M HHPOPMATUBHYIO pe€Yb, YMEHHE OTOMpaTh HauboJiee
MOJIXOASIINE SI3BIKOBBIC, CUMBOJIMYECKHUE, TpaduIeCKUe CPEACTBA ISl BHIPKEHUS
CYXKICHUW U HAITSITHOTO WX MPEICTABIICHUSA.

HeoOxogumMbiM KOMIOHEHTOM OOIIEeH KYJIbTYphl B COBPEMEHHOM TOJIKOBAH WU
ABSIETCS  OoOIIee 3HAKOMCTBO C METOJAMHM TIO3HAHWS  JEHCTBUTEIHLHOCTH,
MPEICTABICHUE O TPEIMETE U METOAAX MATEMATUKH, UX OTIUYUNA OT METOI0B IPYTUX
€CTECTBEHHBIX U F'YMAHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX MPUMEHEHUSI MaTEMaTHKU
JUIA pelIeHUs] HayYHBIX W MPUKIAAHBIX 331ad. Takum o0pa3om, MareMaTudeckoe
00pa3oBaHKE BHOCHUT CBOI BKJIaJl B (hOpMUpPOBaHUE OOIIEH KYJIBTYphl YEIOBEKa.

N3yyeHne MareMaTuKd TaKXe CIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHUIO
YEeJIOBEKa, NMOHMMAHUIO KPACOThl M M3SIIECTBA MAaTEMAaTUYECKUX PaCCYKICHUM,
BOCTIPHSITHIO T€OMETPUIECKUX (OPM, YCBOCHHIO UACH CUMMETPHH.

[Iporpamma oTpakaeT cojeprkaHue oOydeHus npeamery «Martemaruka» c
y4eToM 0COo0bIX 00pa3zoBaTelibHbIX OTpeOHOCTEHN oOyuatonmxcs ¢ 3[1P.OBnanenue
y4eOHBIM MpeaMETOM «MaremaThkay MpeaCcTaBIsIeT ONPEAEICHHYIO CIIOKHOCTD JJIs
yaamuxcs ¢ 3I1P. V oOyuaronmuxcs ¢ 3IIP manbGomee BbIpaXeHBI OTCTABaHHS B



Pa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBIIUICHUS, MOATOMY aOCTpakTHbIE U
OTBJICUEHHBIE KAaTErOpPUU UM TPYJHOJOCTYNHBI. B TOXe BpeMms mpu crnenuaabHOM
oOydeHun oOydaronmecss MOTYT BBINOJHATH 3aJaHusd 1o anroputmy. OHu
BOCIIPUUMYKBBI K MOMOIIM, MOTYT BBIIIOJIHUTH MEPEHOC HA AHATOTHUYHOE 3aJaHHe
YCBOGHHOTO croco0a pemieHus. CHIKEHUE Pa3BUTUSL MBICIHUTENLHBIX ONepaluil u
3aMEIJICHHOE CTAHOBJICHUE JIOTMYECKUX JCUCTBUUA NPUBOJAT K HEIOCTATOUHOMU
OCMBICJICHHOCTH COBEPIIAEMBIX yUE€OHBIX JEHCTBUNA. Y 00y4arOMXCs 3aTPyAHEHbI
CUYETHBbIC BBIYMCIICHUS, MMPOU3BOJANMBIEC B yME. B MHCHbMEHHBIX BBIYHMCICHUSIX OHU
MOTYT MpPOIMYCKaTh OJIMH M3 MPOMEXYTOUHbIX IaroB. [lpu paborte ¢ yucIOBBIMU
BbIPQKEHUSIMHU, BBIYMCJIICHUEM MX 3HAUEHUS MOTYT HE YAEp>KUBaTh NMpPaBHIbHBIN
nopsiaok aeiicteuil. [lpu ynpouenuu, npeoOpa3oBaHUU BBIPAKEHUI ydalluecs ¢
3[IP He MOryT CaMOCTOSTENbHO MPUHATH PELIEHHE O MOCJEI0BATEIbHOCTH
BBINOJIHEHUsT eUCTBUN. KOHKpETHOCTh MBILIUIEHHSI OCJIOXHSET YCBOEHHUS HaBbIKA
pElIEHUsT YPAaBHEHWM, HEPABEHCTB, CHUCTEMBbI ypaBHEHHMU. MM ManomocTymHO
COBEpIIIEHUE 00PATUMBIX OTEpaIui.

Husknidi  ypoBEeHb pa3BUTHA JIOTUYECKMX OINEpalui, HEZOCTaTOYHas
000OIIEHHOCTh MBIIUICHUS 3aTPYAHSIOT H3ydeHHe TeMbl «DyHKIUW»: MpU
omnpeneiaeHnd (QyHKIMOHATILHOW 3aBUCHUMOCTH, TpPH ONHCAaHUHM Tpaduyueckoit
CUTYyalluH, UCTIOJIb3Ys F€OMETPUYECKUI, anredpandeckuil, GyHKIIMOHATIbHBIN SI3bIKH.
Hepenxo yuaniuecs He BUAST pa3HULIBI MEXy 00JIaCThIO onpeaeneHus GyHKIUU U
00J1acThI0 3HAYCHUH.

Pemenne 3ama4 conpsiKEHO ¢ TPYAHOCTSIMHU O(QOPMIICHUS KPaTKOMl 3amucH,
NPOBEACHUS aHAIM3a YCIIOBUSA 3314, BbIACICHUS CYIIeCTBeHHOT0. O0yyaroimecs ¢
3IIP 3arpyaHsioTcsi clenaThb YMO3AKIOYEHHE OT OOIIEro K 4acTHOMY, HEPEIKO
BBIOMPAIOT HEpalMOHAJIbHBbIE CIOCOOBI PpEIIeHUs, WHOTAa OrpPaHUYMBAIOTCS
MaHUMYJBIUSIMU C YHUCJIAMHU.

[Ipy wu3ydyeHHH reoMeTpuuecKkoro wmarepuana oOydarommecs ¢ 3IIP
CTAIKUBAIOTC C  TPYOHOCTBIO  JI€JaTh  JIOTUYECKHE  BBIBOJBI, CTPOUTH
nocJieAoBareNbHbIe paccyxaeHus. HempouHsle 3HAHUS OCHOBHBIX TEOPEM I'€OMETPUU
NPUBOJUT K OLIMOKaM B PEUICHWU T'eOMeTpuueckux 3aaad. OOydarommecs MOryT
OAMEHUTH (POPMYITy, HEIPABWIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM o1mbKkaM B
pelIeHuH 3a7ad  NPUBOJASAT  HENOCTATOYHO  PA3BUTHIE  MPOCTPAHCTBEHHBIE
npenacTaBieHuss. VM CII0KHO BBIMOJHUTh YEPTEK K YCJIOBHUIO, B MHCbMEHHBIX
paboTax OHM HE MOTYT MIPUBECTU 0OBSICHEHUE K YEPTEKY.

To4yHOCTh 3alIOMHMHAHUSI U BOCIIPOU3BEACHUS YU€OHOTO MaTepuaa CHUXKEHbI
[0 NPUYMHE CJIA0OCTH MHECTHUYECKON NeATEIbHOCTH, CYKEHUS O00ObeMa MaMSATH.
O6yuaromumcsa ¢ 3IIP TpeOyercst Gonbllle BpeMEHHM Ha 3aKpeIUIeHWE Marepuaa,
aKTyaJM3alys 3HaHU| 10 OTIOpEe MPU BOCTIPOU3BEICHUU.

JUis  mpeoposieHusT TPYAHOCTEM B  HM3YyYEHUM y4yeOHOTO TpeamMera
«Maremarrka» He0OXouMa aianTaius oobeMa U Xxapakrepa yaeOHOro Marepuaia K
NO3HaBaTeIbHBIM BO3MOXKHOCTIM ydaumxcsi ¢ 3IIP. Cnenyer yueOHbIll Marepuan
NPENOJIHOCUTh HEOOJBIIMMU MOPIHUAMH, YCIOXKHSSI €ro MOCTENEeHHO, U3bICKUBAThH
CcrocoObl  aJanTallMd TPYAHBIX 33JaHHl, HEKOTOpbIE TEMbl J1aBaTh Kak
O3HAKOMMTEJbHBIE;  HUCKIIOYaThb  OTHEIbHBIE  TPYAHBIE  JTOKA3aTEIbCTBA;
TEOPETUYECKU MaTepual PEKOMEHIYeTCS H3ydaTh B MPOLIECCE MPAKTUYECKOM



JEATEIbHOCTA IO peuieHuto 3amad. OpraHuyeckoe €IMHCTBO NPAKTHYECKOU u
YMCTBEHHON JESITEIbHOCTH Y4YalIMXCS HA YpOKax MaTeMaTHKH CIOCOOCTBYIOT
IPOYHOMY U CO3HATEIbHOMY YCBOCHHMIO Oa3UCHBIX MAaTeMaTWU4eCKUX 3HAHUN U
YMEHUM.

Hesu u 3aga4un u3ydeHust yaeOHoro npeamera « Maremaruka»

[IpropureTHbIMH LIETAMU 00yUEHUSI MaTEMATUKE B 5—9 Kiaccax sSBIISIOTCS:

* (GopMupoBaHME LIEHTPAIbHBIX MATEMATUUYECKUX MOHATUH (UUCIO, BEIUYUHA,
reoMerpuyeckas  ¢urypa, IMepeMEHHas,  BEPOSATHOCTb,  (YHKIIHS),
o0ecrneunBalOIMX MPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MAaTEMATUYECKOTO
oOpazoBanus oOyyarommxcs ¢ 311P;

* moaBsereHue oOydarommxcss ¢ 3[IP Ha gocTymHOM MJii HUX YpPOBHE K
OCO3HaHUIO B3aUMOCBSI3M MATEMATUKH W OKPYKAKOIIEr0O MHUPA, MOHUMaHUE
MaTeMAaTUKU KaK 4acTH OOIIEeH KyJIbTypbl YEIOBEUECTBA;

" pa3BUTHE MHTEIUIEKTYyalTbHBIX U TBOPUYECKHX CIOCOOHOCTEN 00y4aroUMxcs C
3I1P, no3HaBaTeIbLHOM AKTUBHOCTHU, UCCJIEA0BATEIbCKUX YMEHHUM, KPpUTUYHOCTH
MBILUIEHUS, HHTEPECA K U3YYEHUIO MAaTEMaTHKU;

* (opmupoBaHUE (PYHKIHMOHATHHOM MaTreMaTH4eCKOW TpaMOTHOCTH: YMEHUS
pacno3HaBaTh TMPOSBICHUS MaTeMaTUYeCKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAIbHBIX JKU3HEHHBIX CUTyallUsX M IPU H3Yy4YECHUU
APYruX y4eOHBIX ITPEAMETOB, MPOSBIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
bopMynMpoBaTh MX Ha S3BIKE MaTeMaTWKUM W CO3/1aBaTb MaTeMaTUYECKHE
MOJENIM, INPUMEHATh OCBOCHHBIM MAaTEMAaTHUYECKUM anmapar Iyl peLIeHUs
MIPAKTUKO-OPUEHTUPOBAHHBIX  3aJla4, HWHTEPIPETUPOBATH U  OILICHUBATh
MOJTYYEHHBIE PE3YIBbTATHI.

JloCcTHKeHne 3TUX 1esed 00eCeYnBaeTCsl PEIICHUEM CIEAYIOIMIMX 3a/1a4:

* dopmupoBarh y oOyuarommxcsi ¢ 3[IP HaBbikM yueOHO-MO3HABATEIHHOM
JESTENILHOCTU: TUIAaHUPOBaHUE pPaOOThI, MOWCK palMOHAIBHBIX IyTeH ee
BBITIOJIHEHUS, OCYILIECTBIICHUS] CAMOKOHTPOJIS;

" cnocoOCTBOBAaTh WHTEICKTYaJbHOMY pPa3BUTHIO, (OpPMHUpOBATh KauecTBa,
HEOOX0IMMBbIE YENTOBEKY JIJIsl OJHOLIEHHOM KU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHbIE MAaTEMATHYECKOUN JEATETbHOCTH: SICHOCTH U TOYHOCTH MBICJIH,
MHTYULUH, TPOCTPAHCTBEHHBIX NMPEACTABICHUMN, CIIOCOOHOCTH K IMPEOI0JICHUIO
TPYAHOCTEN;

* (GopMupOBaTh KIIOUEBbIE KOMIIETEHIIMM YYalllMXCSl B paMKax MpPEeIMETHOM
obsactu «Maremaruka U UHQOpPMATUKAY;

" pa3BHUBaTh NOHIATHIHOE MbIlIeHUs oOyyatoiuxcs ¢ 311P;

" OCYIIECTBJIATH KOPPEKIUIO MO3HABATENbHBIX IIpolieccoB oOyuarommuxcs ¢ 3I1P,
HEOOXOIMMBIX JUII OCBOCHHS MNPOTPaMMHOr0 Marepuajga Mo ydeOHOMY
MIPEAMETY;

" [peaycMaTpUBaTh BO3MOKHOCTh KOMIIEHCALIUK 00pa30BaTelbHbIX AEPUIIMTOB
B OCBOEHHH IMPEAIIECTBYIONIETO NPOrPaMMHOT0 Marepuaia y 00yqarommxcs ¢
3I1IP 1 HEIOCTATKOB B UX MAaTEMaTHYECKOM Pa3BUTHUU;

* c(hopMHUPOBATH YCTONUMBBIN MHTEPEC YUAUMXCS K MPEAMETY;



" BBISBISTH U PA3BUBATh MaTEMAaTUYECKHUE U TBOPUYECKHUE CIIOCOOHOCTH.

OcHOBHBIC TMHUM COJIEpPKaHUS Kypca MaTeMaTuku B 5—9 kmaccax: «Hucna u
BBIYUCIICHUS», «Anredpa» («Anredpandeckue BBIpOKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «DyHkimny, «leomerpus» («['eomerpuueckue GUTYpHl U HX
CBOMCTBaY, « I3MepeHNE reoMeTpUIECKUX BEIUIUHY ), « BEpOSITHOCTh M CTATUCTUKAY .
JlaHHBIC TMHUY PA3BUBAIOTCS MApaUIeIbHO, KaX/1ass B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJHAKO HE HE3aBUCHUMO OJIHA OT JPYrod, a B TECHOM KOHTaKTe W
B3anmMopericTBud. Kpome sToro, ux oOBEAMHSET JIOTHYECKas COCTABISIONIAs,
TPAAWIIMOHHO TPHUCYIIAs MaTeMaTWKe W TPOHM3BIBAIONIAsl BCE MaTeMaTH4yeCKHe
Kypchl u copaepxartenbHble JuHUH. CdopmymupoBanHoe B DenepaibHOM
rOCy/IapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO O0IIero oOpa3zoBaHUs
TpeOOBaHUE «yMETh ONEPUPOBATh MOHATUSMHU: OTPEICICHHE, aKCHUOMa, Teopema,
J0Ka3aTelbCTBO; YMEHHE paclo3HaBaTh HWCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUA,
IIPUBOJIMTH TPUMEPHI W KOHTPIPHUMEPHI, CTPOUTHh BBICKA3BIBAHHS W OTPHIIAHUS
BBICKa3bIBAHUI» OTHOCUTCS KO BCEM Kypcam, a GOpMHUPOBAHUE JIOTUIECKUX YMEHUN
pacmpenensercs Mo BCeM TroaaM oOydeHHsl Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus.

Conepxanne 00pa30BaHMs, COOTBETCTBYIOIIECE IPEAMETHBIM pPeE3ybTaTam
ocBoeHuss DenepanbHON pabodeil NporpaMMbl, pacrpeneinéHHbIM 10 ToaaM
oOy4yeHus, CTPYKTypUPOBAaHO TakUM oOOpa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
MPUHINAIAAILHEIM BOTIpOCaM OO0ydaromyecss o0pamiaiiuch HEOTHOKPATHO, YTOOBI
OBJIQJICHUE MATEeMAaTHYECKHUMH TOHSATUSMH W  HaBBIKAMH  OCYIIECTBIUIOCH
MOCJIE0OBATENBLHO U MOCTYNATENbHO, C COOIOIEHHEM P UHIIMIIA TPEEMCTBEHHOCTH, a
HOBBIE 3HAHHWS BKIIOUAIKMCH B OOIIYI0 CHUCTEMY MaTeMaTHYECKUX TMPEICTaBICHHIA
ooOyuarorxcst ¢ 311P, pacumpsis u yrmyOmsis e€, oOpa3ys MpOYHbIe MHOKECTBCHHBIC
cBs3u. OOmmme ey u3ydeHus: yueoHoro npeamera «MatemMaTikay mpeacTaBlIeHbl B
denepanbHOM paboyeit mporpaMMe OCHOBHOTO 001Iero 0oOpa3oBaHusl.

OcoGeHHOCTH 0TOOpA M ATANITALIMM Y4€0OHOI0 MaTEepPHUAJIa 0 MaTEMATHKeE

OOyuenue yuyeOHOMYy mpeamery «MaremaTuka» CTPOUTCS HA CO3/JaHUU
ONTUMAJIbHBIX YCJIOBUMN JJIs1 YCBOCHHSI IPOTPAMMHOTO MaTepraia 00yqdaroIMUCs C
3I1P. boskIioe BHUMaHUE yAEsSETCs 0TOOPY y4eOHOro Marepuaia B COOTBETCTBHUH C
NPUHIIAIIOM JOCTYIMHOCTH TPU COXpaHEeHUH oO0mero 6a30BOTO ypOBHS, KOTOPBIH
JIOJDKEH TI0 COZIEPKaHUI0 U 00beMy ObITh aJanTUPOBAHHBIM 11t oOy4arotuxces ¢ 3[1P
B COOTBETCTBHHM C WX OCOOBIMH OOpa3zoBaTelbHBIMU MOTpeOHOCTIMU. Cremyer
obneryuTh oBIAgeHUe MatepuasioM oOydatonmmucs ¢ 3IIP mocpenctBoM ero
JETATLHOTO 00BSICHEHUS C CUCTEMATHIECKUM IIOBTOPOM, MHOTOKPAaTrHOW TPEHUPOBKU
B NPUMEHEHUU 3HAHWN, WCTOJB3Ys MPUEMbl aKTyalu3aluu (BU3yajbHas OIopa,
MaMsITKa).

denepanbHas Mporpamma rnpeaycMaTpuBacT BHECEHHE HEKOTOPHIX M3MEHEHUH:
YMEHBIIIEHHE 00beMa TEOPETHMYECKUX CBEICHHUN, BHIHECEHHE OTACNbHBIX TEM WM
LEJBIX Pa3/IesiOB B MarepHuasbl i 0030pHOT0, 03HAKOMUTENIHHOTO U3Y4EHUSI.

N3menenus mporpamMmmsbl B 7-9 ki1accax

Aureopa



B 03HakOMMTENBHOM IUIAHE PEKOMEHAYETCS HU3Yy4arb CICAYIOIIME TEMBI:
«HppaunoHaibHbie yucia. [[elicTBUTEIbHBIC YCay, « CpaBHEHUE JEHCTBUTEIbHBIX
qyucen, apupMeTHIeCKue ACUCTBUS C JACUCTBUTENbHBIMU YucIamMu», «HaxoxneHue
NpUOJMKEHHBIX 3HAUEHUN KBaJpaTHOro KoOpHs», «Teopema Buera», «Pemenus
YPaBHEHUM TPETHEW U YETBEPTOM CTEIICHEN PA3JIOKEHUEM HA MHOKHUTEN», « DyHKIMUS
y =vX U ee rpaduk», «IIorpemHoOCTs ¥ TOYHOCTh MPUOIKEHUS», «UeTHble U
HEYETHBIC (DYHKITUI, <<CD¥HKIII/I}I y=X"», «DYHKIHS y= ax’, ee rpadvK U CBOMCTBA.
I'paduxn GyHKImMit y= ax” + n 1 y=a(x-m)>, «YpaBHEeHHe ¢ ABYMS [IePEMEHHBIMHU U
ero rpadux», «I'paduyeckuii cnocoO® pemeHusT CUCTEMbl YpaBHEHHID»,
«3o6pakeHne 4JeHOB apu(PMETHIECKON M TEOMETPUIECKOM MPOTPECCHil TOUKaMHU
Ha KOOPJWHATHOW MIOCKOCTHU. JIMHEHHBIM M 3KCHOHEHIUATBHBIN poCT. CI0KHBIE
ITPOLIEHTBI.

Crenyer yMEHBIIMTh KOJMYECTBO YACOB HA HM3y4eHHE TeM: «DPopmynbD»,
«Jloka3arenbCTBO TOXKAECTB», «JIMHEMHOE ypaBHEHHE C JBYMSI HEU3BECTHBIMK,
«I'paduk MMHEHHOTO YpaBHEHHSI C ABYMS MEepEeMEHHBIMIY, «I paduaeckoe perieHne
JMHENHBIX YPABHEHUW U CUCTEM JIMHEMHBIX ypaBHEHUI», « CBOWCTBA KBaJAPaTHUYHOM
GYHKII.

BeicBoOoaMBIIMECS Yackl PEKOMEHAYETCS MCIOJb30BaTh: IS  JIydllen
npopaboTku Haubojee BaXHBIX TeM Kypca: «Pemenue ypaBHenuit», «PemieHue
CUCTEM ypaBHEHMI», « COBMECTHBIE IEUCTBUS C Jpo0siMmuy», «[IpumeHeHne cBOMCTB
apuMETUYECKOro KBaJpaTHOTO KOpHA»; Ha IMOBTOPEHHE, pEUICHHWE 3a/ad,
npeoOpa3zoBaHue BHIPAKEHUI, a TAKKe Ha 3aKpEIJIeHNEe U3y4EeHHOT0 MaTepuara.

I'eomeTpust

Ciienyer OCHOBHOE BHUMAHUE YAEIUTh MPAKTUYECKON HAIIPABJIEHHOCTH Kypca,
UCKIIFOYMB W YNPOCTUB HamOOJIEE CIIOKHBIM JUIsI BOCIHPHUATUS TEOPETUUECKUN
marepuai. Ha ypokax reoMmerpun HEOOXOAMMO MaKCHMAalIbHO HCIOJIb30BaTh
HarJBIIHBIE CpeAcTBAa OOydeHHs, OOJbIlle MPOBOJAUTH IPAKTUUECKUX pabdOT C
yUalmMHcs, pemmaTh 3a1a4u. CTpouTh pelieHue 3a1a4d Ipu NOCTOSTHHOM 00pallieHUH
K HAIJSIJHOCTH — PUCYHKAaM U YEpTEkKaMm.

O3HaKOMUTENBLHO JAaTh TeMbl: «TeopeMbl M 1OKa3aTelbCTBO. AKCHUOMBDY,
«JlokazaTenbCTBO OT NPOTUBHOrO», «CyIIECTBOBAHWE M  E€IUHCTBEHHOCTH
NEPIEHAUKYISApa K NpsIMoi», «MeToJ reoMeTpu4ecKux MecT», «MeTosl yIBOEHus
MeauaHb, « Teopema @aneca 1 TeopemMa 0 IPONMOPLUUOHATBHBIX OTpe3Kax», «LleHTp
Macc  TpeyrojbHuka», «VI3MeHeHune TpUroHOMETpHYeCKUX (YHKUMHA 1pu
BO3pacCTaHUHU yria», «DopMynbl Ui paJguyCOB BIMCAaHHBIX W OIMCAHHBIX
OKPY>KHOCTEH  NPaBWIbHBIX  MHOTOYI'OJIbHUKOB», «YpaBHEHHE  MPSIMOW»,
«JIBmxenuey, « CBoMCTBa ABKEHUS», « Teopema 0 MpOU3BEIECHUN OTPE3KOB XOPI,
TEOPEMBI O IIPOU3BEIECHNUN OTPE3KOB CEKYLIMX, TEOPEMA O KBAJPaTe KacaTeIbHON.

Criegyer yMEHbIINTh KOJIMYECTBO YacOB Ha H3ydeHHE TeM: « CHMMETpUYHbIE
¢urypsl. OCHOBHbBIE CBOMCTBA OCEBOUM CHUMMETpUN», «LIeHTpanbHas CUMMETPUs»,
«ITapamnensubiii nepenocy, «IloBopot», «IlpeobpasoBanne mnomobus. IlogoOue
COOTBETCTBEHHBIX JJIEMEHTOB», « OCHOBHBIE 33/1a4yl HA MOCTPOEHUE C MOMOLIBIO
HUMPKYJIsl W JIMHEWKW», «/lekapToBbl KOOpAWMHATBI HA IUIOCKOCTH», «Pemenue
TpeyroJibHUKOBY, «llonobue puryp».

BbicBoOO1MBIIIMECS YaChl UCTIOJIb30BaTh HA PELLEHUE 33/1a4 U TIOBTOPEHHUE.



BeposiTHOCTH M CTATHCTHKA

B cBsi3u ¢ TeMm, 4TO NaHHBIA KypC BbI3BIBAET HAaUOOJIBIINE CJIOKHOCTU JJIS
obyuaromxcst ¢ 3IIP, cBsi3aHHBIE CO CHWKEHHBIM YPOBHEM Pa3BUTHS CIIOBECHO -
JIOTUYECKOTO MBIIUICHUS, €ro U3y4eHHe JOJDKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
JOCTYIHOM Ui Y4€HUKOB Marepuane. OCHOBHOE BHHMAaHHUE CIEAYeT YAEIUTh
paszenam, CBSI3aHHBIMH C TIOBTOPEHHEM NPOWIEHHOTO Marepuana, YBEIUYUThH
KOJIMYECTBO YIPaKHEHWH U 3a/JIaHUH, CBSI3aHHBIX C MPAKTUYECKON J1EeATEIILHOCTHIO
00yYaroNIUXCA.

HeoOxoqumo mnepecMOTpeTh COJEepKaHHEe TEOPETUUYECKOro Marepuana u
XapakTep €ro M3JIOKEHHs: TEOPETHUYECKUN Marepuan NpernoJHOCUTh B IMpOLEcce
pelleHns 337a4 ¥ BBIMIOJIHEHHS 3a/IaHUN HATJISTHO -IPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BBIBOJA M 3alIOMHHAHHS CJIOKHBIX (OPMYI, PEIICHUS HECTaHAAPTHBIX,
TpyAOEMKHX 3afaHuid. Psii Tem cieayer u3ydyarb B 03HaKOMUTEIbHOM IJIaHE.

denepaibHas TpoOrpaMMa NPEIOCTABISIET aBTOPY pabodeil MmporpaMMel
cBOOO/y B pacTpe/lelIeHny MaTepuaia 1o 4eTBepTam (Tpumectpam). Pacnpenenenue
BpPEMEHHU Ha N3YYCHUE TeM B T€UeHHE Y4eOHOT0 roa CaMOCTOSI TENTLHO OTIPEAETSIeTCS
00pa3oBaTeIbHOM OpraHn3aIiueii ¥ 3aBUCUT OT 0COOSHHOCTEH TPYIIITHI 00yJarOIIUXCS
¢ 3I1P u ux ocobsIx 00pa30BaTEIBLHBIX MOTPEOHOCTEM.

IIpumepHsbie BuAbI AesiTeIbHOCTH oOydarwmmxcss ¢ 3IIP, o0yciaoBieHHbIe
0c00bIMH  00pa30BaTEeJbHBIMH MOTPEOHOCTAMH W  o0ecle4YUBaAKOLIME

OCMBICJICHHOE€  OCBOCHHME COJAepP:KAHUM O00pa3oBaHUA 1O  IPeAMeTy
«MaTeMaTHKA»

Conepxanue BUIOB JaestenbHOCTH oOydaronmxcs ¢ 3[IP onmpenensierca ux
0COOBIMHU 00pa3zoBaTEIHbHBIMHU MOTPEOHOCTIMU. [[OMUMO MIMPOKO MCTIONB3YEMBIX B
DAOIT OO0 o0mux A1 BceX 00yJaronuXcs BUIOB ACITEILHOCTH CIIEAYeT YCUIUTh
BH/JIBI ICATEIHHOCTH CIIeU(PUUHBIC JJIs TAHHOW KaTETOPUU JIETEH, 00eCTIeUnBaOIINE
OCMBICJICHHOE€ OCBOCHHE COJIep>KaHUs OOpa3oBaHUsl 10 MPEIMETY: YCUJICHHE
MPEIMETHO-TIPAKTUUECKON JICSITEIbHOCTH C aKTHBU3ALMEH CEHCOPHBIX CHUCTEM;
yepenoBaHUe BHAOB JICITCILHOCTH, 3aJCHCTBYIOIIMX Pa3IMYHBIC CEHCOPHBIC
CHUCTEMBI; 0CBOCHHE MaTepHalia ¢ OIMOPOU Ha AITOPUTM; «ITOIIATOBOCTHY B U3YUCHHUH
Marepuayia; HWCMOJIb30BAaHUE JIOTOJHUTEIBHONW BU3YaJTbHOW OMNOPHI  (CXEMBI,
1a0JI0OHbI, OTMOpHBIE TaOJMIBI); pPEUYEBOM OTYET O TPOIECCEe U pPE3ysbTaTe
e TeIbHOCTH; BBITIOJHEHUE CTICIIMAILHBIX 3aaHui, 00€CTICUMBAIOIINX KOPPEKITHIO
peryisiliui  y4eOHO-TT03HABATEIbHON JICSITEIbHOCTH M KOHTPOJIb COOCTBEHHOTO
pe3yibTarta.

OenepanbHas TeMaTuyeckass U TEPMUHOJIOTHUYECKAS JIEKCUKAa COOTBETCTBYET
DOAOIT O0O0.

Jis o6yuaronmxcsa ¢ 3[IP cyiecTBEHHBIM SIBISIIOTCS HpPHEMbl PabOTHI C
JEKCUYECKUM MarepuasioM 1o mpeamery. [IpoBoautcs cnernuaibHas paboTa 1o
BBEJICHUIO B aKTUBHBIN CJIOBaph OOYUYAIOIMIUXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3yuaemble TEepMHUHBI BBOJSATCS Ha TIOJMCEHCOPHOW OCHOBE, 0Os3aTenbHa
BHU3YyaJIbHAS MOJIJIEPIKKA, AITOPUTMBI pa0OTHI C OTPEIeTICHUEM, OTIOPHBIE CXEMbI JIJIs
aKTyaJIM3alii TEPMUHOJIOTHUH.



MecTo yueOHOTrO nmpeamera « MaTeMaTuKa» B y4e0HOM IJIAHE

B cootBerctBUM ¢ ®DenmepanibHBIM TOCYAAPCTBEHHBIM 00pa30oBaTEIbHBIM
CTaHAapTOM OCHOBHOTO 001Iero oOpa3oBaHus ydeOHBIA mpeaMeT «MareMaTtukay
BXOJIUT B TMpeIMETHYI0 obnacth «Marematnka W WHPOPMATHKA» U SIBISACTCS
oOsi3aTenbHbIM 1711 M3ydeHus. B 5-9 kmaccax yueOHbINA mpeamer «Maremarukay
TPaJAWIIMOHHO M3y4YaeTCsl B paMKax CJICAYIOIMUX YIeOHBIX KypCcOB: B 5-6 Kiaccax —
Kypca «Martemarnka», B 7-9 kimaccax — KypcoB «AnreOpa» (BKIIOYas AIEMEHTHI
CTaTUCTUKU W TeopuH BepositHocTel) u «I'eomerpusi». Hactosmelr nmporpammoit
BBOJIMTCS CAMOCTOSTEIbHBIN YICOHBIN Kypc «BepOosSTHOCTh U CTATHCTHKAY.

OO611ee YuCI0 YacoB, pEKOMEHIOBAHHBIX JJISI U3YUEHUSI MaTeMaTHKH (0a30BbIi
YpOBEHB) Ha YPOBHE OCHOBHOT'O 0011IeT0 00pazoBanus, — 952 yaca: B 5 kimacce — 170
gacoB (5 gacoB B Hezen0), B 6 kimacce — 170 gacoB (5 yacoB B Henen0), B 7 Kiacce —
204 yaca (6 yacoB B Heneno), B 8 kimacce — 204 yaca (6 yacoB B Hezelo), B 9 kiacce
— 204 yaca (6 yacoB B HEJIEIO).

ILnanupyemble pe3yJbTaThl 0CBOCHUA Y4e0HOro npeamera « MareMaTuka
HAa YPOBHE OCHOBHOTIO 001ero 00pa3oBaHus

N3yyenne wMaTeMaTWKd Ha YPOBHE OCHOBHOTO 00Immero o0Opa3oBaHHs
HaMpaBJICHO Ha JOCTIKeHHe oOydatommmucs ¢ 311P muyHOCTHBIX, MeTanpeIMeTHBIX
Y IPEIMETHBIX 00pa30BaTeIbHbIX PE3YIBTATOB OCBOCHUS YUEOHOTO MPEIMETA.

JIn4HOCTHBIE Ppe3yJbTaTbl OCBOCHUSA TMPOrpaMMbl MO MaTEeMaTHKE
XapaKTEPU3YIOTCS:

NATPUOTHYECKOE BOCIIMTAHME:

IIPOSIBJICHUEM HHTEPECA K NPOILUIOMY U HACTOSILEMY POCCUNCKON MaTEMATHKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JOCTHKEHUSM POCCUNCKUX MATEMATUKOB U POCCUNCKON
MaTE€MaTUYECKOM IIKOJIbI, K MCMOJIb30BAHUIO 3TUX JOCTHKEHUN B JPYTUX HayKax U
MPUKJIAIHBIX cdepax;

rpa;kKIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN Tpa)KJaHWHA W pealu3alliu ero
paB, MPEACTABICHUEM O MATEMAaTUIECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUIHBIX
CTPYKTYp, SIBJIICHHWM, MPOLEAYp TpaXIaHCKOro oOImiecTBa (Hampumep, BBIOOPHI,
ONPOCHI), TOTOBHOCTHIO K OOCYKIEHUIO ASTHUECKUX MpOOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTWKEHUHW HAayKh, OCO3HAHUEM BaKHOCTH
MOPAJTbHO-3TUYECKUX TPUHIIMIIOB B JEATEILHOCTH YUEHOTO;

TPYAOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE YYacTHE€ B PEUICHHWH NPAKTUYECKUX 3a1ad
MaTE€MaTU4YECKOM HANpaBJICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTHYECKOTO
o0pa3oBaHUs HA MPOTSHKCHUM BCEW JKU3HHM JJI YCHEIHOW MpodecCcHoHaIbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOJWMBIX YMEHHUN, OCO3HAaHHBIM BBIOOpOM U
MOCTPOCHUEM HHJMBUAYAILHOW TPACKTOPUM OOpa30BaHUsS U KU3HEHHBIX IIJIAHOB C
Y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEN;

3CTEeTHYECKOEe BOCIIUTAHUE:



CIIOCOOHOCTBIO K OSMOLMOHAIBHOMY UM  ACTETUYECKOMY BOCIPHUSTHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajad, PEUICHUN, PacCYXACHWHA, YMEHUIO BHUJCTbH
MaTeMaTH4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOTO NMO3HAHUS:

OpHCHTAIlMe B JEATEIHPHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
NpECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHS YEJIOBEKA, MPHUPOIBI U
oOmiecTBa, TMOHUMAHWEM MaTEMaTHUYeCKOM HayKd Kak cdepbl YeI0BEeYeCKOu
JESITeIbHOCTH, ATANOB €€ Pa3BUTUS W 3HAYMMOCTU JUJISI PA3BUTHUS [MBHIM3AINH,
OBJIAJICHUEM SI3BIKOM MATEMaTHKH W MaTeMaTHYeCKOW KYIbTYpOWl Kak CpEeICTBOM
MO3HAHUA MHpPA, OBJAJCHHUEM MPOCTEHIIMMU HaBBIKAMHU HCCJIEI0BATENb CKOM
IeSITeTbHOCTH;

¢pusuyeckoe BocnuTraHue, GopMUpPOBaHME KYJIBTYPbl 3A0POBbA M
IMOIUOHAJIBLHOTO 0JIar0NMOJIy4usi:

TOTOBHOCTHIO TIPUMEHSITh MaTreMaTWdecKue 3HAHWS B HWHTEPECaX CBOETO
310pPOBbsl, BEACHUS  3I0pOBOTO  oOOpa3a Ku3HU (3I0pOBOE  NUTAHHE,
COQIAaHCHPOBAHHBIM PEXKUM 3aHATUA M OTAbIXa, perymipHas (duznueckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBBIKA peIIEKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIMMOKY ¥ TaKOTO K€ TIpaBa JIPYyroro 4eioBeKa,;

IKO0JIOTHYEeCKOe BOCITUTAHUE!

OpHEHTAllMe HAa MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM JUId pellieHHs 3a/1a4 B
00J1aCTH COXPaHHOCTH OKPY>KAIOIIECH CPEIbl, TUIAHUPOBAHMS TIOCTYIIKOB U OIIEHKH UX
BO3MOJKHBIX TOCJEICTBUNA IJII OKpYXKAIOIIeH Cpeabl, OCO3HAHHEM IJI00AILHOTO
XapakTepa dKOJIOTHYECKHUX MPOOJIeM U MyTel UX PEIeHNUs;

aganTainus K H3MEHSIIOIIUMCS YCJOBHSIM COUMAJIbHOH M NPHUPOIHOM
cpeabl:

TOTOBHOCTHIO K JICUCTBUSAM B YCIOBUSX HEOMPEACNEHHOCTH, TOBBIIICHUIO
YPOBHS CBOEH KOMITETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO ACSITEIbHOCTh, B TOM UYHCIIE
YMEHUE YUUTHCS Y APYTUX JIIOACH, MPUOOPETaTh B COBMECTHOM ACSITEILHOCTA HOBBIC
3HAHMS, HABBIKM M KOMIIETCHIINH U3 OTIBITA JPYTHUX;

HEOOXONMMOCThIO B (POPMUPOBAHMM HOBBIX 3HAHWWA, B TOM YHUCJE
dbopmynHrpoBaTh UACH, MOHSATHUS, THIIOTE3BI 00 0OBEKTAX U SBICHHUSX, B TOM YHUCJIE
paHee HE U3BECTHBIX, OCO3HaBaTh JEPUIUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEH, IMJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO  CHTYyallMi0, BOCIPUHUMATH
CTPECCOBYIO CHTYyallMI0 KakK BBI3OB, TpPEOYIOIMH KOHTpMEp, KOPPEKTUPOBATH
NpUHUMAaeMble pelIeHUs] W AeHCTBHs, (POpMYyIUpOBaTh U OLEHMBATH PUCKH U
nocaencTBusi, GOPMUPOBATH OIIBIT.

MeTanpeamMeTHbIe pe3yJbTAThI:

B pesynbrate ocBoeHHsI MPOTrpaMMbl MO MaTeMaTUKe Ha YPOBHE OCHOBHOTO
obmero o6Opa3oBanus y oOydaromerocss ¢ 3[IP  Oymyr cdopmupoBaHb
MeTanpeaMEeTHbIC Pe3YIIbTaThl, XapaKTePU3YIOIIMECs OBIa/ICHUEM YHUBEPCATbHBIMU
MO3HABATCIbHBIMUA  JICUCTBUSIMH, YHUBEPCATLHBIMU KOMMYHHUKATHBHBIMHA
JOEUCTBUSIMU M YHUBEPCATbHBIMU PETYISTUBHBIMU JCUCTBUSAMH.

OBiaseHne  yYHHBEPCAJbHBIMM  YYeOHbBIMM  NO3HABaTeJbHbIMH
NEeNCTBUSIMMU:



YCTaHABIIMBaTh MPUYMHHO-CJICJCTBEHHBIE CBSI3M B XOJAEC  YCBOCHHS
MaTeMaTUYeCKOT0 MaTepuaa;

BBISIBIAITh JICPHUIIMT J@HHBIX, HEOOXOJAWUMBIX JIJII PEIICHHUS ITOCTABJICHHOU
3a/1a4u;

C TOMOIIBIO YUHTENISI BBIOMpATh CMOCO0O pEIIeHUs MaTeMaTHYecKou 3amaauu
(cpaBHMBaATH BO3MOYHBIE BAPUAHTHI PEIICHU );

NPUMEHATh W TIPeoOpa3oBHIBaTH 3HAKM M CHUMBOJIBI B XOJI€ pEIICHUS
MaTeMaTH4YeCKUX 3a/1a4;

YCTaHaBIMBATh UCKOMOE U JJAHHOE MPHU PEIICHUU MaTeMaTUIECKON 3a/1a4u;

MOHUMAaTh M HHTEPIPETUPOBATh HMHPOPMAIMIO PA3TUYHBIX BHIOB U (QOopM
Ipe/ICTaBICHUS;

WUTIOCTPUPOBATH pPelIaeMbIe 3a1auu rpadUIecKUMU CXEMaMHU;

3(h()EeKTHBHO 3alIOMHUHATH U CUCTEMAaTU3UPOBATh HHPOPMAITHIO.

MOHUMATh U UCTIOJH30BaTh MaTEMaTHUECKHE CPEICTBA HATJISTHOCTH (Tpadukw,
auarpaMMbl, TaOJIMIBI, CXEMBl H Jp.) JUIS WUIOCTPAIlMH, WHTEPIpPETaIiy,
apTryMeHTaITUH.

OBiajeHue  YHMBEPCAJIbHBIMM  Y4e€OHBIMM  KOMMYHUKATHBHBIMHU
NEeHCTBUSIMMU:

OpraHU30BbIBAaTh Y4€OHOE COTPYAHHUYECTBO U COBMECTHYIO JIEATEILHOCTH C
YUHTEIEM U CBEPCTHUKAMH B TIPOIIECCE PEIICHUS 3a/1a4;

B3aMMOJICCTBOBATh M HAXOUTH 00IIIHE CTIOCOOBI pabOTHI; paboTaTh B TPYIIIIE:
HAXOJWTh OOIee pelieHre W pa3pemarb KOH(MIMKTHI Ha OCHOBE COTJIACOBAHUS
no3ulMii  u  yuéra HWHTEPECOB; CHylarb mapTHEépa, GOpPMYIUpOBaTh,
apTyMEHTHPOBAaTh U OTCTAaNBaTh CBOE MHEHHUE,

MPOTHO3UPOBATh BO3HUKHOBEHUE KOH(IMKTOB MPH HATMYUU PA3HBIX TOYEK
3peHusT U pazpemarb KOH(MIMKTHI HAa OCHOBE y4€Ta MHTEPECOB M TO3UIMHA BCEX
y4aCTHHUKOB,;

apTyYMEHTUPOBATh CBOIO TO3UIMI0O U KOOPIAWHUPOBATH €€ C MO3UIUSIMU
napTHEPOB B COTPYAHUYECTBE MPHU BHIPAOOTKE OOIIETrO pElieHUs B COBMECTHOU
TeSITeTbHOCTH;

BBITIOJIHATH CBOKO 4acTh PaOOTHI, JOCTHUraTh KaYECTBEHHOI'O pe3yJbTara U
KOOPJIMHUPOBATH CBOM JICUCTBUS C IPYTUMHU YJICHAMU KOMAaH/IbI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAAa B OOIIUI MPOIYKT.

OBiajeHHe YHUBEPCAJbHBIMH Y9€OHBIMH PeryJIsiITUBHBIMH 1€C TBUSIMMU:

CTaBUTh IIEJIM, BBIOMPATh M CO3J]aBaTh AITOPUTMBI IS PEIICHUS YICOHBIX
MaTeMaTU4eCKUX npooJiem;

IUIAHUPOBATh M OCYIIECTBIBITh JCSITEIHPHOCTh, HANPABICHHYIO HA DPEIICHUE
3a/1a4y UCCJIE0BATENHCKOTO XapaKTepa.

dbopMyIMpoBaTh M YACPKMUBATh YYCOHYIO 3a/1ady, COCTABJATh IUTaH U
MOCJIEA0BATEILHOCTD JCUCTBUI;

OCYIIECTBIIATh KOHTPOJIb 1O 00pa3ily 1 BHOCUTh HEOOXOAUMbIE KOPPEKTUBHI;

KOHTPOJIUPOBATh TPOIIECC W  pe3yibTar y4yeOHOM  MaTeMaTudecKou
TEeSTELHOCTH;



aJICKBaTHO OIICHUBATh MPaBWIBHOCTh WM OIIMOOYHOCTH BBITIOJHECHUS
yaeOHOM 3amaum, €€ OOBEKTHBHYIO TPYJAHOCTh M COOCTBEHHBICE BO3MOYKHOCTH €€
peIIeHus;

CIAMYaTh CTIOCO0 JEHCTBUSA M €r0 pe3yibTaT C 3aJaHHBIM TAIOHOM C IIEJIbIO
0OHapyKEHUS OTKIIOHCHUH W OTIMYHI OT 3TaJOHA.

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PCIICHAH YICOHOM
3a/1a4H;

MOHUMAaTh MPUYHUHBI, IO KOTOPHIM HE OBLIT JOCTUTHYT TPEOYEMBI pe3yibTar
JESITELHOCTH, OMPENCSNIATh MO3UTUBHBIC M3MEHEHHS M HaIlpaBJICHUs, TpeOyromme
JanbpHEeHIIen padoThI,

PEeryIMpoBaTh CII0CO0 BBIPAKEHUS SMOITUH.

[IpenmerHbie  pe3yiabTaThl  OCBOCHHUS  NPOTPaMMBI O  MaTeMaTHUKe
MPEACTaBIIEHBI 10 ToJaM OOY4YeHHUS B paMKaX OT/CIbHBIX Y4eOHBIX KYpPCOB: B 5—6
KJaccax — Kypca « Maremarukay, B 7—9 kiaccax — KypcoB « Anreopay, «['eomerpusi»,
«BeposITHOCTh M CTaTHCTHKAY.



PABOYAS ITIPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA». 9 KJIACC
Lenau u3yueHnust yueGHOI o Kypca

Anrebpa sBISETCS OAHUM W3 OTOPHBIX KYPCOB OCHOBHOW IIKOJIBI: OHA
obecrnieunBaeT M3Yy4YCHUE NPYTHX IUCIHIUINH, KaK €CTECTBEHHOHAYYHOTO, TaK U
T'YMaHUTApHOTO ITUKJIOB, €€ 0CBOEHHE HEOOX0IUMO JJIsl IPOIOJHKEHU 00pa30BaHuUs
M B MOBCEIHEBHOM *)u3HU. PazBuTne y 00yJaromuxcsi HAy9HbIX MPEICTABICHUNA O
MIPOUCXOKICHUN
U CYIIHOCTH aireOpandecKkux aOCTpaKIMid, COco0e OTpaKEHUS MaTeMaTUYECKOU
HAyKOW SIBJICHUH W TPOIIECCOB B NMPHUPOJC M OOIIECTBE, POJIM MAaTeMaTH4eCKOTO
MOJICIIMPOBAHUS B HAYYHOM ITO3HAHUH M B TIPAKTHKE CIIOCOOCTBYET (POPMHPOBAHHIO
HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIIUICHUS, HEOOXOIUMBIX JJIs aJanTaliui B
coBpeMeHHOM uppoBoM oOmiecTBe. M3yuenue anreOpsl eCTECTBEHHBIM 00pa3zom
obecricunBaeT  pa3BUTHE  YMCHHMS ~ HAOONaTh, CpaBHUBATh,  HAXOJUTh
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTH MBIIIICHUS, CIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATh CBOW JACHCTBHSI M BBIBOJIBI, (POPMYIMPOBATH
yrBepkaeHus. OCBOEHHE Kypca anreOpbl 00ecledrBaeT pa3BUTHE JIOTHUECKOTO
MBIIUICHAS OOYyYalomMXCS: OHHM HCIOJB3YIOT JICAYKTHBHBIC W HHIYKTHBHBIC
paccyxkaeHus, o000OIIeHne M KOHKPETHU3aIlio, a0CTparupoBaHUE W aAHAIOTHIO.
OOyueHue anredpe mpeanojaracT 3HAYUTEIbHBIA OO0BEM CaMOCTOSITEIILHOM
JEITEILHOCTH  OOYYaromMxcsi, TO3TOMY CaMOCTOSITEIbHOE peIIeHHe 3aaad
CCTCCTBCHHBIM 00pa3oM SBIICTCS pealu3anuedl JeITeIbHOCTHOTO IPHUHIIHIIA
00yueHus.

B ctpykType mporpammbl ydeOHOro kypca «Airedpa» OCHOBHOM IIKOJIbI
OCHOBHO€ MECTO 3aHHMMAIOT COJeprKaTellbHO-MeToqnYeckue mHuu: «Yucna u
BEIYUCJICHHUS»; «AJreOpandecKkue BBIPOKEHUSN»; «YpPaBHEHHUS W HEPaBEHCTBAY;
«Dynkny . Kaknas u3 3TUX coeprKaTelbHO -METOIMUSCKUX IMHUN pa3BUBACTCS Ha
NPOTSHKCHUH TPEX JIET M3YYCHHsI Kypca, €CTECTBEHHBIM 00pa3oM TeperieTasich U
B3aUMOJICHCTBYS C IPYTMMHU €ro JMHUSAMH. B Xo7e n3ydenust Kypca o0ydaronmmcs
MPUXOIUTCS JIOTHISCKH PacCyXkaarh, MCIOJ30BaTh TEOPETUKO-MHOKECTBECHHBIN
A3bIK. B CBSI3M ¢ 3TUM I1enecoo0pa3Ho BKIIOYUTH B MMPOTPaMMy HEKOTOPHIE OCHOBBI
JIOTHKH, TIPOHU3BIBAIOIIME BCE OCHOBHBIC Pa3Ieiibl MATEMAaTHYECKOTO 00pa3oBaHUs U
CIIOCOOCTBYIOIIME  OBJIAJCHHIO  OOYYAlOIIMMHUCS  OCHOB  YHHBEPCAILHOTO
MaTeMaTHIeCKOro  s3blka. TakuM  00pa3oM, MOXKHO  YTBEpXKJarTh, YTO
COJIep)KATEIIbHOW U CTPYKTYPHOW OCOOEHHOCTBIO Kypca «AnreOpay» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUM «YUCIa U BBIUMCICHUS» CIY)KUT OCHOBOW IS
JTAILHEUIIIET0 M3YYCHHSI MaTeMaTHKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIMXCs
JIOTUYECKOTO MBINDICHUs, (JOPMHUPOBAHUIO YMEHHS T0JIb30BaThCS alrOPUTMaMH, a
TaKXe MPUOOPETCHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIWMBIX JIJISI TTOBCEIHEBHOMN
KU3HU. Pa3BUTHE TOHATHS O YMCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C PAlMOHATBHBIMU U
UppaMOHATIBHBIMHU YHCIaMU, (POPMHUPOBAHUEM ITPEACTABICHUN O ACHCTBUTEIILHOM
qucje. 3aBepIICHHEe OCBOCHUS YHCJIOBOW JIMHUM OTHECEHO K CTaplieMy 3BEHY
o01ero oOpa3oBaHus.

Conepxanne AByX anreOpandecKux JMHUNA — « AIreOpandecKue BoIPaKESHUSI»



U «YpaBHEHUA W HEPABEHCTBA» CMOCOOCTBYET (POPMHPOBAHHUIO y OOYYAIOIIMXCS
MaTeMaTUYeCKOro armmapara, HE0OXOJUMOTO i PEIICHUs 3a]ad MaTeMaTHKH,
CMEXKHBIX MPEAMETOB M NMPAKTUKO-OPHEHTHPOBAHHBIX 3a1a4. B OCHOBHOU mIKOJIE
yueOHbII MaTepuay TIpYNIUPYETCS BOKPYT PALMOHAIBHBIX BbIpaKEHUH. Anredpa
JEMOHCTPHUPYET 3HAUCHUE MAaTEMATHKH KakK S3bIKa JJIS TOCTPOCHUS MaTeMaTHIEeCKUX
MOJIeJICH, OTIMCAaHUsI MPOIIECCOB U SBJICHWHA peallbHOTO MHpa. B 3amaum oOydeHus
anredpe BXOIAT TaKKe JalbHEWIIee pa3BUTHE aNTOPUTMHUYECKOTO MBIIUICHUS,
HEOOXOMMOTO, B YaCTHOCTH, IS OCBOEHHs Kypca HMH()OPMATHKH, W OBJIAJCHHE
HaBbIKAaMU JCNYKTUBHBIX paccyxacHuil. [IpeoOpa3zoBanne CcUMBOJIBHBIX (opMm
BHOCHUT CBOM CHENM(PUICCKHA BKJIAJ B pa3BUTHE BOOOPAKEHHs, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTRBY.

Conepsxanue (HyHKIHOHATBLHO-TPAdUUECKON JIMHUM HAIENICHO Ha TMOJydeHHe
IIKOJIbHUKAMH 3HAHUK 0 (DYHKIMSIX KaK BaKHEHIIEH MaTeMaTHYECKOW MOICIH IS
OTIMCAHUSI W HMCCJICAOBAHUS Pa3HO-O00Pa3HBIX MPOIECCOB U SBJICHUU B MPUPOJIE U
obmectBe. M3yueHue 3Toro marepuasia ciocoOCTBYET PAa3BUTHIO Y 00YYaIOIIUXCS
YMEHHS HUCTIOJIb30BaTh Pa3IMYHbIE BBIPA3UTEIILHBIE CPEACTBA S3bIKa MATEMAaTUKNA —
CJIOBECHBIC, CHMBOJIMYECKHE, Tpaduveckue, BHOCHUT BKJIaA B (QOpMHpPOBaAHHE
NPEICTABICHUI O POJIM MAaTEMAaTHKH B Pa3BUTHH IUBUIM3AIMH U KYJIbTYPHI.

MecTo yueOHOTro Kypca B yaeOHOM NJIaHe

CormacHo yuyeOHOMY IUlaHy B 7-9 Kiaccax wu3ydaercss Yy4eOHbI Kypce
«AnreOpa», KOTOPBIM BKIIIOYACT CJEAYIOIIME OCHOBHBIE pa3/eiibl COJIEPKAHMS:
«Yucna u  BbIUMCIEHUS», «AnreOpandeckue BbIpOKEHUS», «YpaBHEHHS U
HEpaBEHCTBa», « DyHKIMI.

VY4eOHbIll MIaH Ha u3ydyeHue aireOpbl B 7—9 Kiaccax OTBOJMT HE MeEHee 3
y4€OHBIX YacOB B HEJENI0 B TEUEHUE KAXKIAOTO roja o0ydeHus, BCEro 3a TpU roja
o0ydenus — He MeHee 306 ydeOHBIX JacoB.

COIEPXXAHUME YUEEHOI'O KYPCA «AJITEBPA» (I10 TOJAM OBYYEHMA)
9 KUIACC

Yucia ¥ BLIYUCTIEHUA

PanmonansHBIe YncIa, *UpparMoHAIbHBIC YKCIa, KOHSYHBIE U OECKOHCUHBIC
JeCATHYHBbIE TpoOU. MHOKECTBO JCHUCTBUTEIBHBIX YHCEN, ICUCTBUTEIbHBIC YHCTIa
Kak OECKOHEUHbIE JIeCATUUHBIE TpoOu. B3auMHO 0THO3HAYHOE COOTBETCTBUE MEXKTY
MHO’KE€CTBOM JEHUCTBUTEIILHBIX YUCEI U KOOPAUHATHOM IIPSAMOM.

CpaBHeHHE JICHCTBHUTEIBHBIX YHCEN, apUMETHUECKUE JICHCTBUA C
JNIENCTBUTEILHBIMHU YHCIJIAMU ™ .

Pazmepbl 0OBEKTOB OKPYXKAIOIIETO MHPA, UIUTEILHOCTh MPOIIECCOB B
OKPYXKarOIIEM MUPE.

[TpubmmkéHHOE 3HAYCHHE BEIMYHMHBI, TOUHOCTh MpHOMmKeHuss. OKpyTieHue
yucen. [Ipuknaka v OleHKa pe3yabTaTOB BBIYMCIICHHUM.

YpaBHeHHUS U HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PemieHne ypaBHEHN, CBOASIINXCS K JIMHEWHBIM.



KBanparHoe ypaBHeHue. PemieHne ypaBHEHMM, CBOIAIIMXCS K KBAJIPATHBIM.
bukBanparnoe ypaBHeHue. *Ilpumepsl pelieHUs ypaBHEHUN TPEThell W 4eTBEPTOU
CTEINEeHEH pa3JIoKEHUEM Ha MHOKUTEITHN ™ .

Pemenne 1poOHO-pallMOHAILHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3a1a4 aIreOpandecKuM METOIOM.

VYpaBHeHHe ¢ OByMsI MEpEeMEHHBIMH U ero rpaduk. PemieHne cuctem IBYX
JUHENHBIX YpPaBHEHUM C ABYMs IEPEMEHHBIMU. PelieHne cucteM ABYX ypaBHEHMI,
OJIHO U3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpou cteneHu. ['paduueckas
MHTEpIPETALMSI CUCTEMbI YPABHEHUI C ABYMS MEPEMEHHBIMM.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CIIOCOO0M.

YrcnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PemeHune cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBaapaTHele HEpaBEHCTBA.
['paduueckast wHTEpHpeTalisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMU.

D yHKIMHA

Ksagparnunas ¢ynkous, e€ rpaduk m cBoiicTBa. Ilapaboma, kKoopawHATHI
BEPIIMHBI NTapa0o0JIbl, 0Ch CUMMETPHUU TTapa00JIbI.

['paduku GbyHKIU]: y = kx, y = kx + b, y = %,
Yy =Vx, ¥y = EI/I UX CBOWCTBA.

YucaoBbIe NOCIEA0BATEJIBHOCTH M MPOTPEeCcCUH

[loHsiTHE YMCIOBOM MOCJEAOBATEILHOCTH. 3aJaHHUE IOCJEN0BATEIILHOCTH
peKyppeHTHOH dopmysoi u popmMyoit N-ro uieHa.

Apudmernueckas U reomerpuyeckas mnporpeccuud. dopmynbl N-ro ujieHa
apuPMETUYECKON U T€OMETPUUYECKOI MPOTrPECCHil, CyMMBI IIEPBBIX N YJIECHOB.

*N3o00pakeHre YJICHOB apU(PMETHUECKOM W TEOMETPHUYECKOW IMporpeccuit
TOYKAMU HAa KOOPJAMHATHOW IUIOCKOCTHU. JIMHEMHBIM W SKCHOHEHIMAIbHBIN POCT.
C1o>xHbI€ TPOIICHTHI ™.

[UTAHUPYEMBIE [IPEJMETHBIE PE3YJIbTATbI OCBOEHUS
®EJIEPAJIBHOW PABOYEN [TPOT'PAMMBI KYPCA «AJITEBPA»

OcBoenue ydeOHOTO Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus JODKHO 0O0eCrmeurnBaTh JOCTIDKEHUE CICAYIOIIMX IPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

9 KJIACC

Yucjaa 1 BbIYUCJIEHUS

CpaBHMBATh W yNOPSAI0UYMBATH PAIMOHATILHBIC U UPPALMOHAILHBIC YUCJIA.

BrimonHsaTs apudMeTndecKkue JeHCTBUS ¢ pallMOHATLHBIMH YHCIaAMH, COYeTas
YCTHBIE W TUCHMEHHBIE MPUEMBI, BBIMIOJHATh BBIYUCICHHUS C UPPAUUOHAILHBIMU
YHCJIAMU.

Haxonuth 3Hau€HMS CTENEHEN C LEJIBIMU MMOKA3ATESIMA U KOPHEW; BBIYUCIIATh
3HAYEHUS YMCJIOBBIX BBIPAKEHUM.

OKpyrisiTh  IE€UCTBUTENIHBIE YHCJA, BBINOJHATh NPUKHUAKY pe3yibTara



BBIUMCJICHUH, OLICHKY YMCJIOBBIX BBIPAXKEHUU.

YpaBHeHusI 1 HEPABEeHCTBA

Pemare nuHeNHbIE M KBaIPAaTHBIE YPABHEHUS, YPABHEHHSI, CBOASIINUECS K HUM,
pocTelime ApoOHO-pallMOHAIbHbIC YPaBHEHUS.

Pemate mpocreilime CUCTEMBI JBYX JIMHEWHBIX YPAaBHEHUH C JABYMS
MEPEMEHHBIMA M CHUCTEMBI JBYX YPaBHEHHM, B KOTOPBIX OJIHO YPABHCHHE HE
SBJISIETCS JIMHEHHBIM (TI0 BU3YAJILHOU OTIOpE).

Pemate mpocTeiiiiine TEKCTOBBIE 3aJladyd  areOpanvyeckuM Croco0oM ¢
MOMOIIBI0 COCTAaBJICHUSI YPAaBHEHUS WM CUCTEMBI JIBYX YpPaBHEHUH C JBYMSA
IIEPEMEHHBIMU.

[IpoBOAUTE MPOCTEHIIME UCCIIETOBAHUS YPABHEHUN U CUCTEM YPABHECHUM, B
TOM YHCJIE C MPUMEHEHHEM I'papuuecKux mpeAcTaBieHu (yCTaHABIMBATh, UMEET JIU
YpaBHEHHE WM CUCTEMA YPAaBHEHUM pEIICHUsI, €CJIM UMEET, TO CKOJIbKO, U TIp.).

Pemare nuHeliHbIE HEpPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA; HM300paxarb
PEIICHUE HEPABECHCTB HA YHCJIOBOW MPSMOW, 3alMCHIBATh PELIEHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate cucTEMBI IMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKITIOYAIOIINE
KBQ/IpaTHOE HEPABEHCTBO; M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIIOBOM
MPSIMOM, 3aIMCHIBATH PEUIEHUE C MIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PEUICHUU PA3JIUYHBIX 33/1a4.

D yHKUUHA

PacniosnaBate (QyHKIMM uU3y4eHHBIX BHUAOB. [loka3piBaTh CXeMaTUYECKH
pPacIoJio’KeHUEe Ha KOOPJMHATHOM IUIOCKOCTH rpadukoB (yHKmud Buaa: Yy = KX,

K .
y=kx+b,,y= ax’ + bx +c, y = X, Y = /x, Y = — B 3aBUCUMOCTH OT 3HAYCHHI
X

K03((pULIMEHTOB; ONIMCHIBATh CBOMCTBA (DYHKIIU.

Ctpouth ¥ M300pakaTh CXEMAaTHYECKH TpauKu KBaIpaTUIHBIX (DYHKIUH,
OTIMCHIBATh CBOMCTBA KBAAPATUIHBIX (PYHKIIMIA MO MX TpadrKam.

Pacnio3HaBath KBaapaTUUHYIO (QYHKIMIO 1O (Gopmysie, TPUBOIUTHh MIPUMEPHI
KBaIpaTUUHBIX (DYHKIUN U3 pEaTbHOM XKU3HU, (PU3UKUA, TEOMETPUH.

YucsoBble MOCJIe10BATEIbHOCTH U NIPOTrPeCcCUn

PacrnioznaBath apuMeTHIeCKyI0 M1 TEOMETPHUECKYIO MMPOTPECCUU TIPU PA3HBIX
croco0ax 3agaHus.

BbImoHATE  BBIYUMCIICHUS C  HCIOJb30BaHMeM ¢GopMya N-ro  YJieHa
apuPMETUIECKON M TEOMETPUUECKON MPOTpecCHif, CyMMbI MEPBBIX N YJIEHOB (C
OTIOPO¥ Ha CMPABOYHYIO HHHOPMAIIHIO).

Pemarp 3agaum, CBS3aHHBIE C YMCJIOBBIMH MOCJENOBATEIILHOCTAMH, B TOM
YUCJIe 33Jla4d U3 peaTbHOM *KU3HU (C UCIOJIb30BAHUEM KAIBKYJISATOPA, HU(PPOBBIX
TEXHOJIOTHI).

PABOYAA ITIPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS». 9 KJITACC
Heun n3yyenus yaue0HOIro Kypca

OOmme 1enmu w3ydeHus: ydeOHOTro Kypca «l'eomerpus» NpencTaBiICHbl B
[TOOIT OOO. Onu 3aKIOYAOTCSA, MPEXKIAE BCErO B TOM, UTO HA YPOKAX T€OMETPHUH
oOydJarommiicss y4uTcsi MPOBOAUTH JOKa3zaTelbHbIE PACCYKIEHHS, CTPOUTh



JIOTUYECKHAE YMO3AKIIOYEHUS, TOKa3blBaTh WCTUHHBIE YTBEPXKICHUSA U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJAUTH PACCYKAEHUA «OT MPOTUBHOTO», OTJIIMYATh
CBOMCTBa OT MPU3HAKOB, (POpMynHMpoBaTh OOpaTHbIE YTBepkaeHus. B oOyueHuu
YMEHHUIO PAaCCYXJaTb COCTOUT BA)XHOE BOCIUTATEIIbHOE 3HAYECHUE W3YUYCHUS
r€OMETPHH, IPUCYIIEE UMEHHO OTEYECTBEHHOM MAaTEMAaTUYECKOM HIKOJIE.

Bropoli 1nenpr0 HW3ydeHUsT TE€OMETPHUM SIBJISIETCS HMCIOJB30BAHUE €€ Kak
MHCTPYMEHTA IPHU PEUICHHH KAK MaTeMAaTUYeCKUX, TaK M MNPAKTUYECKUX 3a/ad,
BCTPEUAIOUMXCS B PEAIBHOW  KM3HU. OTOMY COOTBETCTBYET  BTOpas,
BBIUMCIIMTENbHAS JIMHUS B W3YYEHUM TE€OMETPHM B IWIKOJIE. [[JI1 3TOrO y4duTeno
pEeKOMEHIyeTcs  moaduparh  3aJadyd  MPAKTUYECKOTO  Xapakrepa  JUId
paccMaTpuBaeMbIX TEM, YYUTh OOYYaIOIMXCS CTPOUTh MATEeMAaTUYECKHE MOJIEIH
pEaNbHBIX KU3HEHHBIX CUTyallUd, MPOBOJAUTH BBIYMCICHUS W  OLICHUBATh
aJEKBaTHOCTh ITOJYYEHHOTO pe3yibTara. KpallHe BaXHO NOAYEPKUBATH CBS3U
r€OMETPUU C JIPYTUMHU MPEIMETaMH, MOTUBHPOBATh HMCIIOJIb30BATh ONPEAEIICHUS
r€OMETPUYECKUX (PUTYp U MOHSTUH, TEMOHCTPUPOBATH MPUMEHEHHE MOJyUYEHHBIX
YMEHUU B (PU3UKE U TEXHUKE. DTHU CBSA3U HauOoJiee ApKO BUAHBI B TeMax « BekTopb»,
«TpuroHoMeTpudyeckue COOTHOWIEHUA», «Meron koopauHary U «Teopema
[Tudaropar.

MecTo yueOHOTro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY IUlaHy B 7-9 Kiaccax wu3ydaercss Yy4eOHbI Kypce
«I'eomeTpusi», KOTOPBIM BKJIIOYACT CIICAYIOIIME OCHOBHBIE pa3Jieibl COJCPIKAHUS:
«"'eomerpuueckue ¢GuUTypel M UX CBOWMCTBa», «lM3mepeHne reomMeTpUudecKux
BEJIMUMUH», a Takke «J/lekapToBhl -KOOpAMHATHI Ha IJIOCKOCTH», «BekToph»,
«JIBwkenus mwiockoctn» U «IIpeodpazoBanus moa00us».

Y4eOHbIi TIaH nNpeaycMarpuBacT U3ydeHUEe reoMeTpur Ha 0a30BOM YpOBHE,
UCXONsl M3 He MeHee 68 ydeOHBIX 4acOB B Y4eOHOM ToOJy, BCEro 3a TpHU Toja
o0yueHus — He MeHee 204 gacos.

COJIEPY)KAHUE YUYEBHOT'O KYPCA «EOMETPUSI» (TIO TOJIAM
OBYYEHUS)

9 KVIACC

Cunyc, xocuHyc, Ttanreic yrmoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUIECKOE TOXKIECTBO. DOPMYJIBI IPUBEICHUS.

Pemmenne tpeyronsaukoB. Teopema KOCMHYCOB M TeopeMa CHHYcOB. Perienne
NPaKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

*TIpeobpazoBanue noaodus. [lonoOue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeneHNN OTPE3KOB XOP/I, TEOPEMBI O TPOU3BEACHUH OTPE3KOB
CEeKYIIMX, TeOpeMa O KBajJpare KacareabHOW™ .

Bektop, gmmHa  (MOAOynb) — BEKTOpa,  COHAIpaBJIEHHbIE  BEKTOPHI,
MPOTHUBOIIOJIOKHO HAMPABIICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOPOB, ONEpalMi HajJ BEKTOpaMu. PaslokeHue BEKTOpa IO JBYM
HEKOJUTMHEApHBIM BekTopaMm. KoopauHatel BekTopa. CKalsipHOE MPOU3BEICHHE
BEKTOPOB, IPUMEHEHHE JJIs1 HAXOXKICHUS JITHH U YTJIOB.



JlekapToBbI KOOPAMHATHI HA INIOCKOCTHU. *YpaBHEHUS MPSIMOU™ U OKPY>KHOCTH
B KOOpJMHATAaX, MEPECEUEHUE OKPYKHOCTEW U MPAMBIX. METOJI KOOpAUHAT U €ro
MIpUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. J[JTMHA OKpyx)HOCTH. [ pagycHas u paguanHas
Mepa yrjia, BBIUMCICHHE JJIMH JOYyr OKpyXHOocTeil. [lmomanb kpyra, cektopa,
CErMEHTA.

*JIBIKEHUS IUJIOCKOCTH M BHYTPEHHHE CUMMETpUU (puryp (diaeMeHTapHbIC
npeactasnenus). [lapamnensueiit nepenoc. IloBopoT™.

[UTAHUPYEMBIE ITPEJIMETHBIE PE3VYJIbTATBI OCBOEHUA
®EJIEP AJTLHOW PABOYEI ITPOT'PAMMBI KYPCA «TEOMETPUSI» (ITO
I'OAAM OBYUEHUS)

OcBoenne ydebHOTO Kypca «l'eomerpus» Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHus JOJDKHO OO€CTIeUMBaTh JOCTHIKCHHE CJICIYIOMUX MPEAMETHBIX
00pa3oBaTENbHBIX PE3YIbTATOB:

9 KVIACC

3HaTh TPUTOHOMETPUUYECKUE (PYHKIMUA OCTPBIX VIJIOB, HAXOJUTh C UX
MOMOIIBK PA3JMYHBIE D3JEMEHTHl NPSIMOYTOJIbHOTO TPEYrOJIbHUKA («PEIICHUE
PsIMOYTOJIbHBIX TPEYT0JILHUKOBY). HaxoIuTh (¢ MOMOIIBIO KAJIbKYJISITOPA) AJTUHBI U
YIJIbI JI71s1 HETA0IMYHBIX 3HAUCHU.

[losnb30Bateest popMysiaMu IPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM [UJISl HAXOXKJICHUS COOTHOIIEHWM MEXIYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMU (C OTIOPOM Ha CPABOUHYIO HH(OPMAITHIO).

Hcrnonb30BaTh TEOPEMbl CHHYCOB U KOCHUHYCOB ISl HAXOXKACHUS Pa3IMYHbIX
AIIEMEHTOB TPEYroJIbHUKA («PELIEHUE TPEYroJIbHUKOBY), NPUMEHATh HUX IMpHU
PELIEHUHU NPOCTEUIINX TEOMETPUYECKHX 3a1a4.

Brnaners nousTHsIMU ITpe0Opa30BaHus MOJ00HS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HbIX (uryp. Ilosp3oBarhcs cBoMcTBaMU MOA00MS MPOU3BOJIBHBIX (Uryp,
YMETh BBIYUCIATH JJIMHBI U HAaXOAUTh YIJbl Yy NOAOOHBIX puryp (IO aaroputmy
yueOHbIX aeicTBuil). I[lpuMeHsaTh CBOWCTBA MOAOOMS B MPAKTHUECKUX 3a7adax.
YMeTh NpUBOAUTH MPUMEPHI TOJOOHBIX QUTYP B OKPYKAIOIIEM MUPE.

[losib30BaThCs TEOpEMaMHU (10 BU3YaIbHOM OTIOPE) O MPOU3BEIEHUU OTPE3KOB
XOp, O MPOU3BENECHUN OTPE3KOB CEKYILMX, O KBaIpaTe KacaTeabHO.

[lonb30BaThCsl BEKTOpaMH, MOHUMAaTh WX TEOMETPUYECKHA U (PU3UUIECKUI
CMBICJ, TPHUMEHATh HMX B PEHICHUU TEOMETPUYECKUX M (PU3MYECKHUX 3a/aad.
[IpuMeHsITh CKaSIpHOE NPOU3BEECHUE BEKTOPOB JJI1 HAXOXKIECHUS JUIMH U YIJIOB.

[losib30BaTHCS METOIOM KOOPIMHAT HA IUIOCKOCTH, IPUMEHSATH €r0 B PEIICHUU
reOMETPUYECKUX U MPAKTHYECKHX 3a7ay.

Brnagers moHSATUSIMH MPaBUIBLHOTO MHOTOYTOJbHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI TYyTU OKPYXXHOCTU U PAJUWAHHON MEphI YIJa, YMETh BBIUMCIATH ILJIOIIAAb
Kpyra U ero uacteil (c omopod Ha chpaBouHyl wuHpopmanmio). [IpumeHsTs
NOJTy4YeHHbIE YMEHHS B MPAKTUUECKUX 3a]1auax.



Haxonuth ocu (WM LEHTPHI) CUMMETpUU (UTYp, TPUMEHSITh JBHKCHUS
IUIOCKOCTH B MIPOCTEUIIHX CITydasX.

[IpuMeHSITh MMOyYCHHBIC 3HAHUS HA NMPAKTUKE — CTPOHWTHh MaTeMaTHYSCKHE
MOJIENH JIJIS 337129 PeaTbHOM KU3HU U TPOBOIUTH COOTBETCTBYIOIINE BEIYUCIICHUS C
NpUMEHEHHEM TMOJA00HMS H TPUTOHOMETpHUYECKHX (YHKIMK (MOJIBL3YysACh, TJIC
HE00X0IMMO, KaJTbKYJISITOPOM).

PABOYAA TIPOI'PAMMAYYEBHOI'O KYPCA «BEPOATHOCTb 1
CTATUCTHUKA». 9 KJIIACC

Henau u3yyeHust yueGHOI 0 Kypca

B coBpemenHoM 1ndpoBoM MUpPE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBINYIO 3HAYMMOCTh, KaK C TOYKH 3PCHUS MPAKTUYECKUX MPUIOKEHHUM, TaK U
UX posim B oOpa3oBaHuu. KakIplli YEIOBEK IMOCTOSHHO NPUHWMACT PEIICHHUS Ha
OCHOBE MMEIOIIMXCS y HEr0 JIaHHBIX. A 11T 000OCHOBAHHOTO MPUHSTHUS PCIICHHS B
YCJIOBHSIX HEJTOCTATKa WM M30bITKAa HHPOpMAIIUK HEOOX0IUMO B TOM YHUCJIE XOPOIIIO
c(hopMHUpPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIICHNE. FIMEHHO MOATOMY
OCTpPO BCTajda HEOOXOAUMOCTH C(HOPMUPOBATH Yy OOYUYAIOIIMXCS, B TOM YHCIE
obyuaronmuxcst ¢ 3I1P, QyHKIMOHAIBHYIO TPAMOTHOCTH, BKIIIOYAIONIYI0 B ccOs B
Ka4yeCTBE HEOTHEMJIEMOUW COCTABIIIONICH YMEHHE BOCIPUHHUMATh M KPUTHYECKH
aHATM3UPOBATh MH(OPMAIUIO, TIPEACTABICHHYIO B Pa3IMYHBIX (hOopMax, MOHUMATh
BEPOSTHOCTHBIM XapaKTep MHOTHX pEAIbHBIX TIPOIECCOB W 3aBUCHMOCTEH,
MIPOU3BOJUTH MPOCTEHIINE BEPOSTHOCTHBIC PacyéThl. 3HAKOMCTBO C OCHOBHBIMH
NpUHIMIaMK cO0Opa, aHaIM3a U MPEICTABICHNS JaHHBIX U3 PA3IUIHBIX Chep KU3HU
001IIeCTBa M TOCYTapCTBA MIPHUOOIIACT OO yJaArOIMXCS K OOIMECTBEHHBIM HHTEPECAM.

B cTtpykrype mporpammbl yueOHOro Kypca «BepoSTHOCTh M CTaTHCTHKA»
OCHOBHOM IIKOJIBI BBIJICIICHBI CIICAYIONHE COACPKATEILHO-METOAUICCKAC JTMHHH:
«IlpencraBneHne MaHHBIX W OMNMWCATENIbHAS CTaTHCTHKA»; «BeposTHOCTBHY;
«DJleMeHThl KOMOMHATOPHKNY; « BBenerune B Teoputo rpadoBy.

Conepxanne muHUM «lIpencraBiacHre JaHHBIX W ONMMCATCIIbHAS CTATUCTUKA)
CIIY>KUT OCHOBOM /7151 GOPMHUPOBAHUS HABBIKOB pabOThI ¢ MH(pOpMAIIHEii: OT YTCHUS U
UHTEepIpeTanmu WH(POpMalUY, TPEACTABICHHOW B Ta0JWIAX, HAa JUarpaMmax M
rpagukax 10 cOopa, TPENCTaBICHHUS M aHAIM3a JaHHBIX C MCIOJb30BaHUEM
CTAaTHCTHYECKUX XapPaKTEPUCTHK CPEAHUX M paccewBaHus. PaboTas ¢ JaHHBIMH,
obyuaronecst ¢ 3I1P yuarcs cuuTBIBaTh M HHTEPIPETUPOBATH JaHHBIC, BBIIBUTaTh,
apTyYMEHTUPOBAaTh M KPUTHKOBATh MPOCTEHINME THIIOTE3bl, Pa3MBIIUIATh HaJ
dakTopamMu, BBI3BIBAIOIIMMU HW3MEHYMBOCTh, M OIICHWBATh HX BJIHMSHUE Ha
paccMarpruBaeMbIe BETMYHUHBI U TIPOIIECCHI.

MHTYyUTHBHOE TMpEACTaBICHUE O CIyYalHOW HM3MEHYMBOCTH, HCCIICIOBAHHEC
3aKOHOMEPHOCTEH ¥ TEHAECHIIMI CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOM I U3 YYCHUS
TEOpPHUHU BeposATHOCTEH. bonbmoe 3ravenne mis ooyqaronmxcs ¢ 3I1P 3mecs nmeroT
MPaKTHYCCKUE 3a7aHusl, B YaCTHOCTH OMBITHI ¢ KJIACCHUISCKHUMH BEPOSTHOCTHBIMH
MOJIEIISIMH.

[loHsiTHE BEPOSITHOCTH BBOJIMUTCS KaK Mepa MPaBAONON00US CIy4aitHOTO



coObITus. [Ipu uzyyenuun kypca oOyuatouecs: ¢ 311P 3HakOMSTCA ¢ IpOCTEUIIUMU
METOJIaMH  BBIYUCIICHHSI BEPOSITHOCTEW B  CIydallHBIX OKCIEPUMEHTaX C
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU HCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIIMMM  CTaBUTh W peliarb 0oJiee CJOXKHbIE 3adadu. B Kypc BXoasr
HaYyaJlbHBIE TPEACTABICHHUS O CIOy4alHBIX BEIMYMHAX U WX YHCJIOBBIX
XapaKTePUCTHKAX.

Taxxe B paMKax 3TOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OO0 yUarOIIUXCs C
3[IP ¢ MHOXECTBaMM U OCHOBHBIMU OIIEpaIUsIMM  HaJ] MHO>KECTBaMH,
paccMaTpuBalOTCS TMPUMEPHl TPUMEHEHHs] JUIs pelIeHUs 3a7ad, a TakKe
WCIIOJIb30BaHMS B IPYTUX MaTEMaTHUECKUX KypcaxX U yueOHBIX MpeaMETax.

MecTo y4eOHOr0 Kypca B y4eOHOM ILIaHe

B 7-9 xnaccax usyuaercsi Kypc «BeposSiTHOCTh U CTaTUCTHUKA», B KOTOPBIN
BXoAAT pazaensl: «llpencraBneHne paHHBIX W ONMCATeNbHAs CTaTHUCTHKAY;
«BeposaTHOCTBY; «DeMeHTbl KOMOMHATOPUKI; « BBenenue B Teoputo rpadosy.

Ha u3ydenue naHHoro xypca oTBOAUT 1 yuyeOHBIN yac B HEAENIO B TEUEHUE
KaXJ10T0 roja ooydenus, scero 102 yueOHbIX yaca.

COJAEPXXAHUME YUEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTHUKA (T1O
I'OAAM OBYUEHUA)

9 KVIACC

[lpencraBnenne JaHHBIX B BUAE Ta0iMi, JAuarpamMm, rpaduKoB,
MHTEpIIpeTalysl TaHHbIX. YTEeHHEe W MOCTPOCHUE TAOJMII, AHArpamM, rpapuKoB IO
peanbHBIM JAHHBIM.

[lepectanoBku u ¢aktopuan. CodyeraHusi ¥ YUCIO codeTaHun. *TpeyroapbHUK
[lackans™. Pemenue 3a1ay ¢ UCTI0JIb30BAHUEM KOMOMHATOPUKHU.

*T'eomerpuueckasi BepOsITHOCTh. CiydailHbli BBIOOpP TOYKH U3 (UIYpHl Ha
IUIOCKOCTH, U3 OTPE3Ka U U3 IYTU OKPYKHOCTH ™.

UcneiTanue. Yenex u Heynada. Cepust UCTIbITaHUM 10 TiepBoro ycnexa. Cepust
ucnbiTannii bepuymm. BepostHoctu coObITHH B cepuu UcTibITaHUM bepHymm.

CiydaiiHass BeNMUYMHA W PACHPENEIICHUE BEPOATHOCTEH. Maremarnyeckoe
oXxunanue W gaucrepcus. I[lpumepsl  MaremMaTM4ecKOro - OXKHMAAHUS — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHHS BEJIMYMHBI. MareMaTH4ecKoe OXKUIAHUE H
OUACTIEPCUS CIIy4aHOW BEJIMYUHBI «YUCJIO YCIIEXOB B CEPUU UCIIBITAHUN bepHymmm.

[lonsitue o0 3akoHe OOJbIIMX Yucel. M3MepeHne BEpOSITHOCTENH C MOMOIIBIO
gacToT. Posib 1 3HaUeHHE 3aK0OHA OOJBIIMX YUCEN B MPUPOJE B OOIICCTBE.

[JTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHUA

®EJIEPAJIbBHOW PABOYEM ITPOTPAMMBI KYPCA «BEPOSITHOCTH 1
CTATHUCTHUKA» (ITO TOAAM OBYYEHUA)

[IpenmeTHBbIE PE3YIBTATEI OCBOEHUSA Kypca « BEpOATHOCTD M CTATUCTUKA» B 7—
9 kiaccax XxapakTepHU3yIOTCS CIEAYIOIMMHA YMEHUSMU.



9 KVIACC

W3Bnekars U mpeoOpa3zoBeIBaTh HH(GOPMALIKIO, TPEICTABICHHYIO B PAa3IMUYHbIX
UCTOYHMKAX B BUJE TaOJMI, Juarpamm, rpaukoB; NPEJCTaBIATh J1aHHbIE B BHUJIE
Tabyu, AUarpamm, rpapuKoB.

Pemare npocTeiimme 3agaud OpPraHU30BAaHHBIM IEPEOOPOM BAPUAHTOB, a
TaKKe C UCTIOJIb30BAHUEM KOMOMHATOPHBIX MPABII U METO/IOB.

Wmers mpencraBieHne o0 OMHMCATENbHBIX XapaKTEPUCTHKAX JJii MacCHBOB
YHUCJIOBBIX JaHHBIX, B TOM YHCJIE CPEIHUE 3HAYCHUS U MEPBI PAaCCEHBAHUS.

HaxoauTb 4acTOTHI 3HAUEHU M YAaCTOThl COOBITHS, B TOM UYHCJIE MOJb3YACh
pe3ynbTaTaMu MPOBENEHHBIX U3MEPEHUIN U HAOIOAEHUI (C OIOPOI HA CIIPABOYHYIO
nH(OpManuio).

HaxoauTh BEpOSITHOCTH CIlydallHBIX COOBITHI B HM3yYEHHBIX OMbITAX, B TOM
YUCJE€ B OMBITAX C PaBHOBO3MOXKHBIMHU 3JIEMEHTAapPHBIMU COOBITUSIMU, B CEpPUSIX
WCTIBITAaHUM 10 MIEPBOTO YCIEXa, B CEPUSIX UCIIBITAHUN bepHyIum.

Nmers mnpencTtaBiicHWE O CIy4YalHOM BEIMUYMHE M O PpacHpeiciIcHUU
BEPOSITHOCTEMN.

HNmerp mnpencraBieHHEe O 3aKkoHE OOJBIIMX YMCE Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CJIy4allHOM M3MEHUMBOCTU U O POJIM 3aKOHA OOJBIIMX YUCET B
MIPUPOJIC U OOIIECTRE.



TEMATHUYECKOE IVNTAHUPOBAHHUE. AJITEBPA

9 KJIACC

Ne HaumeHoBaHue pa3ieJioB 1

n/m  TeM NPOrpaMmbl

KonTpoJsbHbie

Bcero
padoThI

Yucna ¥ BEIYUCICHUS.

1 y
JlelicTBUTENBHBIE UK CIIA
YpaBHEHUS U HEPABEHCTBA.

2 YpaBHEHUS C OTHOU
IIEpEMEHHOU

3 YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHeHU I

4 VYpaBHEHUS 1 HEPABEHCTBA.

Hepasencrtsa

5 OyHKIUU

6 Yucioswlie
[1OCJIEIOBATEIHHOCTH
7 [ToBTOpenue, 0600IICHNE,

CHUCTCMAaTHu3alusi 3HAHHUH

KoanyecTBo yacos

IIpakTn4yeckue padoTbI

14

14
16
16
15

18

OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

DyeKTpoHHbIE (M poBbHIE)
o0pa3oBaTeJbHBIE peCcypchl

102

bu6mmoTeka [IOK
https://m.edsoo.ru/7f419d08

bu6moreka [IOK
https://m.edso0.ru/7f419d08

bubmuoreka [IOK
https://m.edso0.ru/7f419d08

bubmmoreka [IOK
https://m.eds00.ru/7f419d08

bu6moTteka [IOK
https://m.edso0.ru/7f419d08

bub6moreka [IOK
https://m.eds00.ru/7f419d08

bu6moTtexka [IOK
https://m.edso0.ru/7f419d08

0



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

TEMATUYECKOE INTAHUPOBAHHUE. TEOMETPUA

9 KJIACC

Ne HanmeHoBaHue pa3ieJioB U
n/m  TeMIpPOrpaMMbl

Bceero KoHTpobHbIe padoThI

Tpuronomerpus. Teopembl
1 KOCHHYCOB U CUHYCOB.
PemenuerpeyrobHUKOB

[IpeoGpazoBanue moao0usl.

2 MeTtpuyeckre COOTHOILICHHS B
OKPY)KHOCTH

3 Bexropsl

4 JleKapTOBBIKOOPIMHATHIHAIIIIOCKOCTH

[IpaBuIbHBIE MHOTOYTIOJIBHUKH.
5 JInvHa OKPY)KHOCTHU U ILJIOIA/b
Kpyra. Berancnenuenmomaaei

6 JIBMKEHUSTLIOCKOCTH

[ToBTOpenue, 0600IIEHNE,
cHCcTeMaTH3aIusI3HaHu |

o0pa3oBaTeJIbHbIEPECYPChI

DJIeKTPOHHbIE
Kommuecrpouacop WM PPOBEIC)

IIpakTHyeckne padoThI

16 1

10 1

12 1

9

8

6

7 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmuoreka IIOK
https://m.edsoo.ru/7f41al2c

bu6mnoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

Bbu6nunoreka [JOK
https://m.edsoo.ru/7f41al2c

bubmuoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6mmnoreka [IOK
https://m.edsoo.ru/7f41al2c

6 0



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

IHHOYPOYHOE INTAHUPOBAHHME. AJI'EBPA

9 KUIIACC
JJIeKTPOHHBbIE
Ne Tema Vooxa Hara ¢ posBeIe
M K
n/n P KoauyecTBo yacos u3y4yeHust o0Opa3oBaTeJibHbIE
pecypcbl
KoHnTtpoabHbie
Bceero IIpakTnueckue padoThl
padoThI
PanmonansHbie unca,
HppaLOHAIIbHBIE YK CIIa
1 PP : 1 02.09.2024
KOHEYHbIE U OECKOHEUHBIE
JECATUYHBIE TpOOU
MHO0k€eCTBO 1€HiCTBUTENBHBIX
qucen; JeWCTBUTEIbHbBIE YK CTIa
2 1 04.0.2024

KaK OECKOHEYHEBIE JECATUYHBIE
npobu
B3auMHO 01HO3HAYHOE
COOTBETCTBUE MEXTY
3 MHOYKECTBOM JIEMCTBUTEIBHBIX 1 06.09.2024
YHCead U MHOKECTBOM TOUYEK
KOOPAUHATHOU IIPSAMOU

CpaBHeHME JeCTBUTENBHBIX
qrce, apugMeTHIecKue

4 N . 1 09.09.2024
NEUCTBUS C NEUCTBUTEILHBIMU
qHCIIaMHU
[IpuGnuxEéHHOE 3HAYECHKE

5 p 1 11.09.2024

BCIIMYNHBI, TOYHOCTb



10

11

12

13

14

15

16

17

puGIMKeHns

OxpyrneHue yucen

OxpyrneHue yucen

[lpukuaka v oreHKa pe3yabTaToB
BBIUNCIICHU I

[Ipuknaka v olleHKa pe3yJIbTaTOB
BBIYMCIEHUN

JInnenHoe ypaBHeHue. Pemenue
YPaBHEHU M, CBOMISIIIMXCSA K
JINHEWHBIM

JInnentHoe ypaBHeHue. Pemenue
YPaBHEHHUM, CBOIALIMXCS K
JINHEWHBIM

KBanpaTtHoe ypaBHeHueE.
Pemenue ypaBHeHUH,
CBOJAIIMXCS K KBaJPATHBIM
KBanpaTtHoe ypaBHeHueE.
Pewenve ypaBueHui,
CBOASALIMXCS K KBaJPaTHBIM

buxBaapaTHbie ypaBHEHHS

buksanpaTHbie ypaBHEHUS

[Ipumeps! peleHus ypaBHEHU N
TPETbEN U YETBEPTOM CTENEHEN
Pa3I0KEHUEM Ha MHOXHUTEIN

[Ipumeps! pereHus ypaBHEHUN
TpPEThEN U YETBEPTOM CTEIEHEN

1 .
VYpox mpodopHeHTAIMOHHON HAIIPaBICHHO CTH

13.09.2024
16.09.2024

18.09.2024

20.09.2024

23.09.2024

25.09.2024

27.09.2024

30.09.2024

02.10.2024

04.10.2024

07.10.2024

09.10.2024

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

bu6nmoreka [JOK
https://m.edsoo.ru/7f43c542

bubmuoreka [IOK
https://m.edsoo.ru/7f43c542

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c3d0

bu6nuoreka [JOK
https://m.edsoo.ru/7f43c3d0



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0

18

19

20

21

22

23

24

25

26

27

28

29

Pa3JIOKEHUEM Ha MHOXKUTEIIN
Pemenue npoOGHO-palimOHATBEHBIX
YpaBHEHU I

Pemenue n1poGHO-paliiOHABHBIX
YpaBHEHU

Pemenue TEKCTOBBIX 3a1a4
anreOpanyeckuM METOJIOM

Pemenne TEKCTOBBIX 3ama4
anreOpanyecKuM METOIOM?
Pemenne TeKCTOBBIX 3a7a4
anreOpanyecKuM MeTOJIOM

KonTponbHas pabota o teme
"YpaBHEHUS C OJTHON
IIEpEMEHHON "

VYpaBHeHuE ¢ AByMs
MEpEMEHHBIMU U €10 rpaduk

YpaBHEHHE ¢ ABYMS
NepEMEHHBIMHU U €T0 rpaguK
Cucrema AByX JTMHEHHBIX
YPaBHEHUU ¢ ABYMS
IIEPEMEHHBIMU U €€ pelcHue
Cucrema AByX JMHEHHBIX
YPaBHEHUU ¢ ABYMS
IIEPEMEHHBIMU U €€ pelicHue
Cucrema AByX JMHEHHBIX
YpaBHEHUU C IBYyMS
IIEPEMEHHBIMU U €€ PEIICHUE

Cucrema AByX JMHEHHBIX

2 .
VYpox mpohopHeHTAIIMOHHOH HAIIPABICHHO CTH

11.10.2024

14.10.2024

16.10.2024

18.10.2024

21.10.2024

23.10.2024

25.10.2024

06.11.2024

08.11.2024

11.11.2024

13.11.2024

15.11.2024

bu6nuoreka [JOK
https://m.edsoo.ru/7f43c9b6

bu6nmmoreka [JOK
https://m.edsoo.ru/7f43c9b6

bu6nuoreka [JOK
https://m.edsoo.ru/7f43d0b4

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d0b4



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

30

31

32

33

34

35

36

37

38
39

YPaBHEHUH C IBYMS
IIEPEMEHHBIMU U €€ pelicHue
Pemenue cucrem nByx
YPaBHEHHUM, OTHO U3 KOTOPBIX
JIMHEIHOoE, a Apyroe — BTOPOU
CTETIEHU

Pemenue cucrem nByx
YPaBHEHHUM, OJTHO U3 KOTOPBIX
JIMHENHOE, a Apyroe — BTOPOU
CTEIIEHU

Pewenne cucrem nByx
YPaBHEHHUM, OJTHO U3 KOTOPBIX
JIMHENHOE, a Apyroe — BTOPOU
CTENEHH

Pemenue cucreM nByx
YPaBHEHUMN, OJTHO U3 KOTOPBIX
JIMHEWHOE, a PYroe — BTOPOH
CTETIEHU

I'paduueckas mHTEpHIpEeTAUs
CUCTEMBI YpaBHEHUH C IBYMs
MepEMEHHBIMU

Pemenne TekcToBBIX 3a1a4
anredpanvecKuM crocoOom

Pemenue TekcTOBBIX 3a7a4
anrebpanyeckuM crocooom

KoHntponbsHas pabora no teme
"Cucremsl ypaBHEeHUI"

UuciioBble HEPABEHCTBA U UX
CBOMCTBA

YucnaoBrlie HCpPaBCHCTBA U UX

18.11.2024

20.11.2024

22.11.2024

25.11.2024

27.11.2024

29.11.2024

02.12.2024

02.12.2024

04.12.2024

06.12.2024

bubmuoreka IIOK
https://m.edsoo.ru/7f43d23a

bu6nuoreka [IOK
https://m.edsoo.ru/7f43d55a

bu6mmoreka [JOK


https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

40

41

42

43

44

45

46

47

48

49

50

51

52

CBOMCTBa

JInHenHbIe HEPABEHCTBA C OHOU
MEPEMEHHON U UX PEICHUE

JIunHeliHbIe HEPABEHCTBA C OAHOMN
IIEPEMEHHON U UX pelLIcHUE
JInHenHbIe HEpaBEHCTBA C OTHOU
MEPEMEHHON U UX PEIICHUE
Cucrtembl IMHEMHBIX HEPABEHCTB
C OJTHOM EPEMEHHOM U UX
peueHue

CucreMbl TMHEWHBIX HEPABEHCTB
C OJIHOM MEPEMEHHOMN U X
pelieHue

CucreMbl TMHEHHBIX HEPABEHCTB
C OJIHOM MEPEMEHHOMN U X
pelieHue

KBanpaTHbie HepaBeHCTBA U UX
peueHue

KBanparHbie HepaBeHCTBA U X
peleHue

KBanparHbie HepaBeHCTBA U X
peleHue

KBanparHbie HepaBeHCTBA U X
peleHue

KBagparHbie HepaBeHCTBA U X
peleHue

I'paduueckas mHTEpIpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB
C IBYMS I€pEMEHHBIMU

I'paduueckas mHTEpHpeTanus

09.12.2024

11.12.2024

13.12.2024

16.12.2024

18.12.2024

20.12.2024

23.12.2024

25.12.2024

27.12.2024

10.01.2025

13.01.2025

15.01.2025

17.01.2025

https://m.edsoo.ru/7f43ad5a

bu6nuoreka [JOK
https://m.edsoo.ru/7f43af08

bu6nmmoreka [JOK
https://m.edsoo.ru/7f43af08

bubmuoreka IIOK
https://m.edsoo.ru/7f43af08

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43b098

bu6mmoreka [IOK
https://m.edsoo.ru/7f43b21e

bubmuoreka IIOK
https://m.edsoo.ru/7f43b5a2

Bu6nuorexa [JOK
https://m.edsoo.ru/7f43b098



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098

53

54

55

56

S7

58

59

60

61

62

63

HCPABCHCTB U CUCTEM HCPABCHCTB
C IBYMS TIepEMEHHBIMU
KonTponwsHas pabota o teme
"Hepasencrsa"

KBanparnunas gynkuus, e€
rpadK ¥ CBOWCTBA

KBanparuunas pyakius, eé
rpaduKk U CBOHCTBA
KBagparnunas gynkums, eé
rpaduk U CBOMCTBA
[TapaGosna, KOOpIUHATEI
BEPIIMHBI TapaboIIbI, OCh
CUMMETPUH MapadoJIbl

[Tapabona, KOOpAMHATHI
BEpUIMHBI MapadoJIbl, OCh
CUMMETPUH ITapadoIIbI

[Tapabomna, KOOpaAMHATHI
BEPIIMHBI MapadoJIbl, OCh
CUMMETPHUHU NapadoIIbl
[Tapabomna, KOOpIUHATHI
BEPIIMHBI TapaboIIbI, OCh
CUMMETPUH TapadoIIbI
[Tapabomna, KOOpIUHATHI
BEPIIMHBI TapaboJIbI, OCh
CUMMETPUH T1apaboJIb

[Tapaboia, KoopaMHATHI
BEPILMHBI TapaboIIbl, OCh
CUMMETPUHU T1apaloJIb

I'padwxu pynaxumit: y =kx, y =
kx +b, y=k/x, y=X°, y=vx, y=Ix|

20.01.2025

22.01.2025

24.01.2025

27.01.2025

29.01.2025

31.01.2025

03.02.2025

05.02.2025

07.02.2025

10.02.2025

12.02.2025

bubmuoreka IIOK
https://m.edsoo0.ru/7f4396¢6

bubmuoreka [IOK
https://m.edso0.ru/7f439842

bubmuoreka IIOK
https://m.edsoo.ru/7f4399b4

Bu6nuoreka [JOK
https://m.edsoo.ru/7f439eb4

bubmuoreka IIOK
https://m.edsoo.ru/7f43a03a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43alac

bu6mmoreka [JOK
https://m.edsoo.ru/7f43a31e

bu6nmmoreka [JOK
https://m.edsoo.ru/7f43a526



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

64

65

66

67

68

69

70

71

72

73

74

75

I'paduxu dynxumit: y =kx, y =
kx +b, y=k/x, y=X°, y=vX, y=[x|
I'padwxu pynxumit: y =kx, y =
kx +b, y=k/x, y=X°, y=vx, y=Ix|
I'padurn pynxmii: y =kx, y =
kx +b, y=k/x, y=X’, y=vx, y=Ix|
I'padwxu pynxumit: y =kx, y =
kx +b, y=k/x, y=X°, y=vx, y=Ix|
I'paduxn Qynkmic: y =kx, y =
kx +b, y=k/x, y=X’, y=vx, y=Ix|
KontponbsHas pabota o treme
"cDYHKIII/II/I"

IlonsTue yncnoBoOit
ITOCIICAOBATCIIBHOCTHU

3agaHue Mocie0BaTeIbHOCTH
peKyppeHTHOU (opmysoi u
dopmyroii N-ro wieHa
Apudmernyeckas u
reOMETPHYECKasi IPOTPECCHH

Apudmernueckas u
reoMeTpUuYecKasi POTrPecCHu

®opMmyiibl N-TO YjIeHa
apu(MEeTUIECKON 1
reOMETPUYECKON ITPOTPECCUH,
CYMMBI TTEpBBIX N WIEHOB®
@®opMyibl N-To WieHa
apugmMeTH4ecKoi u
TreOMETPUYECKON IIPOIPECCUM,

Yok 1poQ)OpHUEHTALHOHHO HAIIPABICHHOCTH

14.02.2025

17.02.2025

17.02.2025

19.02.2025

21.02.2025

24.02.2025

26.02.2025

28.02.2025

03.03.2025

05.03.2025

07.03.2025

10.03.2025

bu6nuoreka [JOK
https://m.edsoo.ru/7f43ab84

bu6mmoreka [IOK
https://m.edsoo.ru/7f43e6¢6

bubmuoreka IIOK
https://m.edsoo.ru/7f43ebda

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43ed7e

bu6nmmoreka [IOK
https://m.edsoo.ru/7f43f3b4

bu6nmoreka [JOK
https://m.edsoo.ru/7f43f58a

Bu6nuoreka [JOK
https://m.edsoo.ru/7f43ef2c



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c

76

77

78

79

80

81

82

83
84

CYMMBI IICPBBIX N 4JI€HOB

®opMyinbl N-To WieHa
apudmMeTH4ecKkon u
reOMETPUYECKON ITPOTPECCUH,
CYMMBI IIEPBBIX N YWICHOB
®opmynsl N-ro YjaeHa
apuMeTHIecKon u
TFeOMETPUYECKOU IIPOIPECCUM,
CYMMBI MEPBBIX N UIEHOB
@opmyitbl N-TO YIeHa
apudmeTrieckoi u
reOMETPUYECKON ITPOTPECCUH,
CYMMBI IEPBBIX N UJIEHOB
N3o00paxeHue 4ieHoB
apu(MEeTUIECKON 1
TreOMETPUYECKON ITPOTrpeCcCUil
TOYKaMH Ha KOOPAMHATHOMN
IIJIOCKOCTH

N300paxenue 4ieHOB
apudmeTieckon u
reOMETPUYECKON ITPOTrPeECCU i
TOYKaMH Ha KOOPAMHATHOM
MIJIOCKOCTH

JIMHENHBINA U DKCIIOHEHIINAJIEHBIN
pocT

CnosxHbI€ TPOLIEHTHI

CroxHbIE TPOLEHTHI

KonTponwsHas paboTa o teme

12.03.2025

14.03.2025

17.03.2025

19.03.2025

21.03.2025

02.04.2025

04.04.2025

07.04.2025

09.04.2025

bu6nmmoreka [JOK
https://m.edsoo.ru/7f43f0c6

bubmuoreka IIOK
https://m.edsoo.ru/7f43f72e

bu6nuoreka [JOK
https://m.edsoo.ru/7f43f8a0

bu6nuoreka [JOK
https://m.edsoo.ru/7f43fe0e

bu6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

bu6mmoreka [JOK



https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6

85

86

87

88

89

90

91

"JHUCIIOBLIE
ocjeaoBaTeIbHOoCTH "

[ToBTOpEeHUE, 0600IICHIE 1
CHCTEMAaTU3alus 3HaHH . 3alKCh,
CpaBHEHHE, JCHCTBHS C
JNCHCTBUTEIBHBIMHU YU CIAMHU,

YU CJIOBAs TpsMast

[ToBTOpenue, 0600IIeHNE U
CHUCTEeMaTU3al s 3HAHU.
[IponeHThI, OTHOILICHUS,
MPOIIOPITU T

[ToBTOpEeHuUe, 0600ImEeHNE 1
CUCTEMAaTU3al Ul 3HAHUM.
Oxpyrnenue, TpuOIKeHUE,
OIICHKA

[MoBTOpenue, 0600IICHNE U
cHCTeMaTH3aIus 3HaHUMH.
Pemenne TekcToBbIX 3a1a4
apu(MeTHIEeCKM CII0co00M

[ToBTOpenue, 0600IICHNE U
cHCcTeMaTH3aIus 3HaHUH.
PerieHre TEKCTOBBIX 33134
apu(pMETHYECKUM CITIOCOOOM

[ToBTOpEeHUE, 0600IICHIE 1
crCcTeMaTH3alus 3HAHUM.
Pemenne TEKCTOBBIX 3ama4
apuPMETHIECKUM CITOCOOOM
[ToBTOpenue, 00o0ICHNE U
CHCTeMaTH3aIHs 3HAHUMH.
[IpeoGpazoBanue
aNreOpanvecKiX BhIPAKECHUH,

11.04.2025

14.04.2025

16.04.2025

18.04.2025

21.04.2025

23.04.2025

25.04.2025

https://m.edsoo.ru/7f4404f8

bu6nmmoreka [JOK
https://m.edsoo.ru/7f443b12

bu6mmoreka [JOK
https://m.edsoo.ru/7f443cd4

bu6nuoreka [JOK
https://m.edsoo.ru/7f443fea

bubmuoreka [IIOK
https://m.edsoo.ru/7f4441ca



https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca

92

93

94

95

96

97

98

AOIMTYCTUMBIC 3HAUYCHU S

[ToBTOpeHue, 0000ITIcHNE U
cUCTeEMaTH3alns 3HaHUH.
[IpeobpazoBanue
areOpanvecKiX BhIPAKCHUMH,
AOITYCTUMBIC 3HAYCHU A

[ToBTOpeHue, 0000IICHNE U
cHCTeMaTH3alKs 3HAHUMH.
[IpeoGpazoBanue
areOpanvecKiX BhIPAKECHUMH,
AOITYCTUMBIC 3HAUYCHH A

[ToBTOpEeHuUe, 0600ImEeHNE 1
CUCTEMAaTU3al Ul 3HAHUM.
[IpeoGpazoBanue
anreOpanvecKuX BBIPAKEHUH,
JIOMYCTUMBIE 3HAUCHUS

[ToBTOpEeHME, 0000IICHIE 1
CHUCTEMaTU3al U 3HAHU.
OyHKIHU: IOCTPOECHUE, CBOMCTBA
M3Y4EHHBIX (PyHKIMH
[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3alus 3HaHUu .
@yHKIMU: TOCTPOCHUE, CBOWCTBA
M3Y4eHHBIX (PyHKIMH
[ToBTOpeHue, 0000IIcHNE U
cCUCTEMaTH3alns 3HaHUH.
@yHKIUU: TIOCTPOCHUE, CBOUCTBA
M3Y4EHHBIX (PyHKUIMI
[ToBTOpEeHME, 0000IICHIE 1
CHUCTEMaTU3al s 3HAHU.
OyHKIHU: IOCTPOEHUE, CBOMCTBA

28.04.2025

30.04.2025

05.05.2025

06.05.2025

07.05.2025

12.05.2025

14.05.2025

bu6nuoreka [JOK
https://m.edsoo.ru/7f444364

Bu6nuoreka [JOK
https://m.edsoo.ru/7f4446f2

bu6mmoreka [IOK
https://m.edsoo.ru/7f444a94

bu6mmoreka [IOK
https://m.edsoo.ru/7f444c56

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f444f44

bu6nmoreka [JOK
https://m.edsoo.ru/7f44516a

Bu6nuoreka [JOK
https://m.edsoo.ru/7f4452e6



https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6

99

100

101
102

OBIIEE KOJIMYECTBO YACOB I10O IIPOTPAMME

IHOYPOYHOE INTAHUPOBAHHUE. TEOMETPUSA

M3Yy4eHHBIX (PyHKIMH
[ToBTOpeHue, 0000ITIcHNE U
cUCTeEMaTH3alns 3HaHUH.
I'paduueckoe perenue
YpaBHEHUI U UX CUCTEM
[ToBTOpEeHME, 0000IICHNE H
CHUCTEMaTU3al s 3HAHUI.
I'paduueckoe pereHue
YPaBHEHUM U KX CUCTEM
WroroBas koHTposbHas paboTa

O0001IEeHEe U CHCTEMAaTH 3L
3HAHUU

9 KJIACC

Ne n/mm

Bcero

Temaypoka

KonTposbHbIEp
a00ThbI

Onpenenenue
TPUTOHOMETPHYECKHX
¢bynkuuit yrmos ot 0° 10
180°

DOpMyIBITIPUBEICHUS

KoaunuecTBo4yacoB

IIpakTH4eckne padoTHI

bu6nmmoreka [JOK
16.05.2025
https://m.edso0.ru/7f445516
19.05.2025
20.05.2025
23.05.2025
6 0

Jaramzydyen  DJieKTpoHHbIe U} poBbIe0OpPa3oBaTeJIbHbIE peCcypc
ust bl

Bu6nunoreka [JOK
.09.2
gj 09.20 https://m.edsoo.ru/8al
424bc
05.09.20

24


https://m.edsoo.ru/7f445516
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a1424bc

10

11

12

13

14

TeopemakocHHYCOB

TeopemakoCHHYCOB

TeopeMakoCHHYCOB

TeopemacuHycoB

TeopemacuHycoB

TeopemacuHycoB

Haxoxnenue niavH CTOPOH U
BEJIMYMH YITIOB
TPEYroJbHUKOB

PemenunerpeyroibHuKOB

PemenneTpeyroasHUKOB

PemenneTpeyroasHUKOB

PemennerpeyroyisHuKOB

[IpakTyeckoe npumMeHeHUE

10.09.20
24

12.09.20
24

17.09.20
24

19.09.20
24

24.09.20
24

26.09.20
24

01.10.20
24

03.10.20
24

08.10.20
24

10.10.20
24

15.10.20
24

17.10.20

bu6nuoreka [JOK
https://m.edsoo.ru/8al
4336¢

Bu6nuoreka [IOK
https://m.edsoo.ru/8al
42dse

bu6nuoreka [JOK
https://m.edsoo.ru/8al
42e8a

bu6mmoreka [IOK
https://m.edsoo.ru/8al
430b0

bubnmmoreka [IOK
https://m.edsoo.ru/8al
42ac0

Bu6nuoreka [JOK
https://m.edsoo.ru/8al
42ac0

bu6nuoreka [JOK
https://m.edsoo.ru/8al
42ac0

bubmmoreka [IOK
https://m.edsoo.ru/8al
42ac0

Bu6nuoreka [JOK



https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

15

16

17

18

19

20

21

22

23

TEOPEM CUHYCOB M KOCUHYCOB

[IpakTyeckoe npuMeHeHHE
TEOPEM CUHYCOB M KOCUHYCOB

KonTponbHas paboTa o
teme "Perenue
TPEYrOJIbBHUKOB"

[Honsrue o
peoOpa3oBaHUUTIONOOHS

COOTBGTCTBGHHBIGSJ'ICMGHTBIHOI[O6HBI
x(uryp

COOTBETCTBEHHBIEIIEMEHTHIIIOI00HBI
x¢uryp

Teopema o0 mpou3BeIeHUN
OTPE3KOB XOp/[, TeOpeMa 0O
MPOU3BEACHUU OTPE3KOB
CEKyllMX, Teopema O
KBaJIpaTe KacaTeIbHOU
Teopema 0 mpou3BeAECHUU
OTPE3KOB XOpJI, TeOpemMa O
MPOU3BEACHUU OTPE3KOB
CEKyllMX, Teopema O
KBAJpaTe KacaTeJbHOMN
Teopema 0 mpou3BeaCHUU
OTPE3KOB XOpJI, TeOpemMa O
MPOM3BEACHUU OTPE3KOB

CEKyILIMX, Teopema O
KBaJpaTe KacaTebHOMN

[Ipumenenue TeopeM B

24

22.10.20
24

24.10.20
24

05.11.20
24

07.11.20
24

12.11.20
24

14.11.20
24

19.11.20
24

21.11.20
24

26.11.20

https://m.edsoo.ru/8al
42c3c

bu6nuoreka [JOK
https://m.edsoo.ru/8al
4392a

bu6nuoreka [JOK
https://m.edsoo.ru/8al
43ah0

bu6morexka [IOK

https://m.edsoo.ru/8al43de

4

bu6mmoreka [IOK
https://m.edsoo.ru/8al
4406e

bubmuoreka [IIOK
https://m.edsoo.ru/8al
441a4

Bu6nuoreka [IOK
https://m.edsoo.ru/8al
442da

bu6mmoreka [JOK


https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a1442da

24

25

26

27

28

29

30

31

peleHUH TEOMETPUUECKUX
3agaq’

[Ipumenenue TeopeM B
peleHUH TEOMETPUUECKUX
3aa4

[Ipumenenue Teopem B
peleHUH TEOMETPUUECKUX
3aa4

Kontponbhas pabora o
teme "[IpeobpazoBanue
oJ00u .
MeTpruuecKuecOOTHOIEHHS B

OKpyXHOCTH"
OmnpeneneHue BEKTOPOB.
dusnyecknii u
TEOMETPUYECKUI CMBICII
BEKTOPOB

Cio>xeHHE ¥ BBIYUTAHUE
BEKTOPOB, YMHOKECHHUE
BEKTOpa HA YUCIIO

Cio>xeHHE ¥ BBIYMTAHUE
BEKTOPOB, YMHOKECHUE
BEKTOpa HA YUCIIO

CnoxeHue 1 BBIYUTaHHUE
BEKTOPOB, YMHOKECHUE
BEKTOPA HA YU CJIIO
Paznoxxenue Bekropa no
JIBYM HEKOJUIMHEAPHBIM
BEKTOpam

4 o
VYpox mpohopHeHTAIMOHHOH HAITPABICHHO CTH

24

28.11.20
24

03.12.20
24

05.12.20
24

10.12.20
24

12.12.20
24

17.12.20
24

19..2024

24.12.20
24

https://m.edsoo.ru/8al
43f06

bubmuoreka [IOK
https://m.edsoo.ru/8al
443fc

Bu6nuoreka [IOK
https://m.edsoo.ru/8al
44578

bubnmmoreka [IOK
https://m.edsoo.ru/8al
44738

bu6nmmoreka [IOK
https://m.edsoo.ru/8al
44960

bu6nuoreka [JOK
https://m.edsoo.ru/8al
44a8c

Bu6nuoreka [IOK
https://m.edsoo.ru/8al
44d52



https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144d52

32

33

34

35

36

37

38

39

40

41

42

KoopaunarteiBekropa

CxkansipHoe Nnpoun3Be/ieHne
BEKTOPOB, €r0 IPUMEHEHHUE
JUTSL HAXOXKJICHUS JUTUH U
YIJIOB

CxansipHOe Mpou3BEICHUE
BEKTOpPOB, €r0 MPUMEHEHUE
JUTSI HAXOXKIACHUA MJINH U
YIJIOB

Pemmenue 3amay ¢ moMoIIpIO
BEKTOPOB

Pemenue 3aad ¢ moMoIIBIO
BEKTOPOB

[IpuMeHeHune BEKTOPOB U1t
peleHus 3a1a4y Gu3nKu

KonTponbHas paboTa o
teme "Bekropsr"

I[CKapTOBBI KOOpAWHATHBI
TOYCK Ha IIJJIOCKOCTHU

YpaBHeHME MpsIMOit

YpaBHEeHUE IPAMOUN

YpaBHEHUE OKPYKHOCTH

26.12.20
24

09.01.20
25

14.01.20
25

16.01.20
25

21.01.20
25

23.01.20
25

28.01.20
25

30.01.20
25

04.02.20
25

06.02.20
25
11.02.20
25

bu6nuoreka [JOK
https://m.edsoo.ru/8al
44fhe

Bu6nuoreka [IOK
https://m.edsoo.ru/8al
4539c

bu6nuoreka [JOK
https://m.edsoo.ru/8al
4550e

Bu6nuoreka [IOK
https://m.edsoo.ru/8al
44c3a

bubmuoreka IIOK
https://m.edsoo.ru/8al
458c4

bu6nuoreka [JOK
https://m.edsoo.ru/8al
45b08

Bu6nunoreka [JOK
https://m.edsoo.ru/8al
45c48

bubmuoreka IIOK
https://m.edsoo.ru/8al



https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a

43

44

45

46

47

48

49

50

51

52

Koopaunatsl Touek
IIepeCeUYCHUs] OKPYKHOCTH U
psIMOI

Meron KoopaUHAT IIpU
pEIEHNH TEOMETPUYECKUX
3a/1a4, IPaKTUYECKUX 3a7aq

Meton koopauHaT Npu
pEILIEHNN TeOMETPUUYECKUX
3aja4, MPaKkTUYECKUX 3a/1a4
Meroa koopauHaT NpU
pELIeHUH TeOMETPUYECKUX
3aja4, MPaKTUYECKUX 3a/1a4
KonTponbhas paboTa mmo
Teme "JlekapToBbI
KOOPAMHATHI Ha TIJIOCKOCTH"
[IpaBuiibHBIE
MHOTOYTOJIbHUKH,
BBIYHCIIEHUE UX HIEMEHTOB

Yucno n. INMMHAOKPYKHOCTH

Yucno n. [InuHa OKpy>KHOCTH

JlnvHa 1yru OKpy>KHOCTH

Pagnannas mepa yrna

Yok npoQ)OpHEHTALHOHHO HAIIPABICHHOCTH

13.02.20
25

18.02.20
25

20.02.20
25

25.02.20
25

27.02.20
25

04.03.20
25

06.03.20
25

11.03.20
25

13.03.20
25

18.03.20
25

4635a

bu6nuoreka [JOK
https://m.edsoo.ru/8al
46620

bu6nmmoreka [IOK
https://m.edsoo.ru/8al
46e0e

bu6nmmoreka [JOK
https://m.edsoo.ru/8al
46fda

bubnmmoreka [IOK
https://m.edsoo.ru/8al
472c8

bu6nuoreka [JOK
https://m.edsoo.ru/8al
4714c

Bu6nuoreka [IOK
https://m.edsoo.ru/8al



https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c

53

54

55

56

57

58

59

60

61

62

[Inomans xpyra, cekropa,
CETMEHTa

[Inomaap kpyra, cekropa,
CEerMEeHTa

[Inomwaas kpyra, cekropa,
CEerMeHTa

IlonsTue o ABUXKEHUU
IIJIIOCKOCTHU

[TapannenbHbIN IEPEHOC,
IIOBOPOT

[TapaynnensHbIi IEpEHOC,
IIOBOPOT

[TapannensHblil IEpEHOC,
IIOBOPOT

[TapannenbHbIN IEPEHOC,
IIOBOPOT

[IpuMeHeHune NBUKEHUN TIPU

peleH N 3amau’

KonTponbHas paboTa o
temaMm "[IpaBuiibHbIE
MHOTOYTOJIbHUKH.
OKpYyXHOCTb.

® Ypok npodopHeHTALIHOHHOIT HATIPABICHHOCTH

20.03.20
25

01.04.20
25

03.04.20
25

08.04.20
25

10.04.20
25

15.04.20
25

17.04.20
25

22.04.20
25

24.04.20
25

29.04.20
25

4714c

bu6nmoreka [JOK
https://m.edsoo.ru/8al
47426

bu6mmoreka [IOK
https://m.edsoo.ru/8al
47750

Bu6nunoreka [JOK
https://m.edsoo.ru/8al
47750

bubmuoreka [IOK
https://m.edsoo.ru/8al
47c82

bubnmmoreka [IOK
https://m.edsoo.ru/8al
47116

Bu6nunoreka [JOK
https://m.edsoo.ru/8al
47116

bu6nuoreka [IOK
https://m.edsoo.ru/8al
480e2



https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2

63

64

65

66

67

68

JIBU>KEHUSIIIOCKOCTH "
[ToBTOpenue, 0600IICHNE,
CHCTEMAaTH3aIusI 3HaHUH.
H3mepenne reoMeTpuyeCcKux
BENUYHNH. TpeyronsHUKA

[ToBTOpeHUE, 0000IICHNUE,
CHUCTEMAaTU3al s 3HAHU.
[Napannensuslie u
MEePIEeHIUKYIISIPHBIE TIPSIMbIC
[ToBTOpenue, 06001CHNUE,
cucTeMaru3alus 3HaHUu.
OKpY)XHOCTb U KpPYT.
I'eomeTpuueckuenocTpoeHus.
VYTIIIbl B OKpY’KHOCTH

[ToBTOpeHue, 06001IeHNE,
cUCTeMaTH3alys 3HaHUH.
BrnicanHble M OHCaHHBIC

OKPYKHOCTH
MHOTOYT'OJIbHUKOB

Hrorosas
KOHTpOJIbHAasIpaboTa

[ToBTOpenue, 06001ECHNE,
cUCTEMaTU3alusI3HaHU N

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

06.05.20
25

13.05.20
25

15.05.20
25

20.05.20
25

22.05.20
25

24.05.20
25

68 6 0

INOYPOYHOE INIAHUPOBAHME. BEPOATHOCTDb U CTATUCTHUKA

bubnmmoreka [JOK
https://m.edsoo.ru/8al
48524

Bu6nuoreka [JOK
https://m.edsoo.ru/8al
48650

bu6nuoreka [JOK
https://m.edsoo.ru/8al
48920



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920
https://m.edsoo.ru/8a148920

9 KJIACC

KoJunuyecTBo yacos DJIeKTPOHHbIE
u¢posbie
Ne n/m Tema ypoka Konrpoabhnbie | IlpakTuyeckue mupp
Bcero 5 50ThI o0pa3oBaTeJbHbIE
padoThI pa pecypesi
bu6mmoreka [IOK

1 Tlpencrapnenne JaHHBIX 1 0 0 https://m.edsoo.ru/863f47ea

bu6munoreka [JOK

2 OnwucarenpHas CTATUCTHKA 1 0 0 https://m.edsoo.ru/863f47ea

3 Omnepanuu HaJT COOBITUSMU 0 0

4 HesaBucumocTb coOBITHI 0 0

bu6mmoreka [IOK

5 KombunaTopHOE MpaBUiIo yMHOKCHUS 1 0 0 https/m.edsoo.ru/863f4e 16

6 IlepectanoBku. ®axropuan. Coueranus u 1 0 0 bubnuotexa LIOK
ancino coueranwuit. Tpeyronbsauk Iackams’ https://m.edsoo.ru/863f4e16
[Ipakrrueckas pabota "BeraucieHue

7 BEPOSATHOCTEH C UCIIOJIB30BAHUEM 1 0 1 bubnmnoreka LIOK
KOMOMHATOPHBIX (DYHKIIUH JIEKTPOHHBIX https://m.edso0.ru/863f5014
Tabmu"

8 KontponbHas pabora o reme "1eMeHTbI 1 1 0 bubanoreka LIOK
KOMOWHATOPHUKH" https://m.edso0.ru/863f5208
I'eomerpuueckas BeposTHOCTb. CnydaiiHbIN

9 BBIOO ”II“)O‘IKI/I u3 (1)I/Ip bl Ha nnocxz)nc{m u3 1 0 0 bubmoreia IOK

p yp ? https://m.eds00.ru/863f5834
OTpe3Ka, U3 Ay OKPYKHOCTH
I'eome eckasi BeposTHOCTb. CirydaliHbliA
10 BLI61\(/§ Tf:;m I/I: (;Hp ;;TIHHaTHI)JIOcjliz)]:TEHII/)II::I 1 0 0 bubmmorexa TIOK
p P > https://m.edso0.ru/863f5a50
OTpe3Ka, U3 IYTH OKPY)KHOCTH

7 .
Ypok npodoprueHTaInO HHOM HApaBIeHHOCTH



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50

I'eomerpuueckas BeposTHOCTh. CiydaliHbIN

11 BBIOOD TOUKU U3 (PUTYpHI HA TIJIOCKOCTH, U3 bubmmotexa TIOK
p yp 8 ? https://m.edsoo.ru/863f5bfe
OTpe3Ka, U3 JYTH OKPYKHOCTH
I'eome eckast BeposTHOCTb. CirydaliHbliA
12 BL161\(§ Tf:;m I;: (11)31/1 : iHHaTr[BnocﬁZ:TII:IIHII:IT bubmoreia HOK
p P ’ https://m.edso0.ru/863f5e 10
OTpe3Ka, U3 IYTH OKPY)KHOCTH

13 Ucnbitanue. Yenex u neynaya. Cepust bubmuoreka [IOK
HCIIBITAaHUH J10 IEPBOTO ycrexa https://m.eds00.ru/863f6162
Ucnbrtanue. Yenex u neynaya. Cepust bubmmoreka [IOK

14 N
HCHBITAHUH 0 MEPBOTO ycrexa https://m.edso0.ru/863f6356

15 Ucnpitanus bepuynnu. BepostHocTn bubnuotexa LIOK
COOBITHI B CepHU UCIIBITAHUN bepHymm https://m.edso0.ru/863f64d2

16 UcnbiTanus bepuynnu. BepostHocT bubnnoreka LIOK
cOOBITHH B cepuu HcTibITaHU bepHymm https://m.eds00.ru/863f6680

17 [pakruueckas pabota "McnbiTaHus bubmuotexa LIOK
bepnymm" https://m.eds00.ru/863f67de
KontponbsHas pabora no remam

18 'T'eomeTprueckasi BEpOSTHOCTb.

Ucnertanus bepuymnn"

19 CiyualiHasi BEeIMYMHA U PACIIPECICHUE bubnmnoreka [IOK
BEPOSATHOCTEN https://m.edsoo.ru/863f6b44
MaremaTnyeckoe OKUJIAHUE U JUCTIEPCUS bu6mmoreka [JOK

20 N
CIIy4allHOW BEJIMYMHBI https://m.edso0.ru/863f6da6
IIpume aTEMaTUYECKOTO OXKUJIAHUS KaK

21 T;HETEEI@'?K;F: cTquerore.Haqu;I{II[/I: - bubmorera HOK

p pea https://m.edso0.ru/863f6f86
BEIMYUHBI
22 [NoHsTHE O 3aKOHE OOJBIIMX YUCEIT bubmorexa TIOK

https://m.edso0.ru/863f72c4

8 Ypok npodopHeHTALHOHHOIT HATIPABICHHOCTH



https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4

23 N3mepenne BEpOATHOCTEN € ITOMOIIIBIO 1 bubmuotexa LIOK
4acToT https://m.edso0.ru/863f7652
bu6mmoreka [IOK
24 [IpumeHenue 3akoHa OOIBIIMX YHCE 1 https:/m.edsoo.ru/8637116
25 O0o01meHne, cucTeMaTu3aus 3HaHH. 1 bubmmoreka [IOK
[IpencraBienue TaHHBIX https://m.eds00.ru/863f783c
26 O06001Een e, cucTeEMaTH3aIlM 3HAHUI. 1
OmnucarenbpHas CTAaTUCTHKA
O06001IEH e, CHCTEMATH3ALNS 3HAHUH.
27 IIpe (I:ITIaBJIeHHe AHHBIX OHHI/ICElTe.HBHaSI 1 Bubmuorexa LIOK
el A ' https://m.edso0.ru/863f893a
CTaTUCTHKA
O06001Een e, cucTeMaTH3al M 3SHAHU . bu6munoreka [IOK
28 N 1
BeposiTHOCTD CiTy4aiiHOTO COOBITHSA https://m.edsoo.ru/863f7ade
O06o001IEenne, cucTeMaTH3a 3HAHUH.
29 Be O;”I[IHI({)I(/:ITL cIJ/II Tal\l;IIHToI/;o IcI:gLII;HI;HH 1 Bubmorera OK
p i 9 ) https://m.edso0.ru/863f7c9c
DneMeHThl KOMOMHATOPUKI
30 O0001Een e, cucTeMaTH3al i 3HaHUI . 1 bu6mmoreka [IOK
DneMeHThl KOMOMHATOPU KA https://m.edso0.ru/863f7e54
O06001enne, cucTeEMaTH3a 3HAHUIA.
31 9J‘ICM2[II-I”:“{I>I;IKOM%I/;FHZ;OT HI/IK;HéHH :;:BIG 1 bubmiorexa LIOK
PHIH. LITYH https://m.edso0.ru/863f8408
BEIIMYUHEI U pacTIpeICIICHUS
OO0o0meHne, cucTeMaTu3alus 3HaHU M. bubmuoreka [IOK
32 . 1
CiyqaliHble BEIMUMHBI U PACIPEICIICHUS https://m.edsoo.ru/863f861a
bu6munoreka [JOK
33 Hrorosas koHTpodbHAs paboTa 1 https://m.eds0o.r/863f8b56
34 O06001menne, cucTeMaT3anns 3SHaHU I 1
OBIIEE KOJIMHECTBO YACOB I10 IIPOTPAMME 34

° Ypok mpodopHeHTALMOHHOI HAIPABICHHOCTH



https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56
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