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[TOACHUTEJIBHA A 3AIIMCKA

®enepanpHas paboyas mporpaMma IO MaTeMaTUKe i OOyYaroIIMXcs ¢
3aJIepKKOM ncuxuyeckoro pa3Butus (aanee — 3IIP) Ha ypoBHE OCHOBHOrO OOWIETO
oOpa3oBaHMsA TOATOTOBIEHa Ha OCHOBe DenepaibHOrO  ToCyIapCTBEHHOIO
00pa3oBaTeNbHOTO  CTaHJapTa OCHOBHOro obOmiero oOpazoBanus  (IIpukas
Munnpocsenienus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC 0O0O),
denepalbHON agaNnTUPOBAHHON 00pa30BaTENbHON MPOTrPaMMBbI OCHOBHOTO OOILEro
oOpa3zoBaHus JUisl OOy4aromuxcs € OTrPaHWYEHHBIMH BO3MOXHOCTSIMHU 370POBBS
(ITpuka3 Munnpocsemenus Poccun ot 24 Hoa6pst 2022 . Ne 1025), @enepanbHoit
pabouell mporpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs MO Y4YEOHOMY MpenIMETy
«Maremartuka», @enepabHON MPOrPaMMbl BOCIIMTAHUS, C YIETOM PACIPEIAEIECHHBIX
0 KJlaccaM IpOBEpsIEMbIX TpeOOBaHUI K pe3yapraraM ocBoeHHs DenepanbHON
aJlalITUPOBAHHOM 00pa30BaTEIbHON MpPOrpaMMbl OCHOBHOTO OOIIEro 00pa30BaHUs
U1 00ydaroluxcss ¢ 3aJep’KKOW IMCUXMYECKoro pasutus.B paboueil mporpamme
YyUYTEHBI WU U NOoJoKeHUs KoHLenuuu pa3BUTHs MaTeMaTHu4ecKoro o0pa3oBaHus B
Poccutickoit ®enepanuu.

OO0mas xapakTepucTuKa y4eOHOro npeamera «MareMaTuka

VY4eOnbiii mnpenmer «MaTemMaTHKa» BXOAUT B MPEAMETHYIO 001acThb
«Marematuka u uHpopMaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BbIUHCIMTEIBLHOU
KyJbTYpbl M JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS IOJIb30BaTHCA
aNrOpUTMaMH, a TAK)K€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX B
MOBCEAHEBHON u3HM oOyvatromuxcsi ¢ 3IIP. YueOHbII mnpeamer pa3BUBaEeT
MBIIUIEHHE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (PYHKIMOHAJIbHYI0 TIPaMOTHOCTb,
YMEHUSI ~ BOCHPUHUMATb U KPUTUYECKH  AHAIM3UPOBaTh  MHGPOPMALHIO,
MPEICTABICHHYIO B Pa3JIMYHBIX (hOpMax.

OOyueHune maremMaruke Ja€T BO3MOKHOCTh pa3BuBaTh y oOywaromuxcs ¢ 3I1P
TOYHYIO, PAIlMOHAILHYI0O U HUH(POPMATHBHYIO peuYb, YMEHHE OTOMparh Haunbosee
NOJIXOJSIINE SI3bIKOBBIE, CUMBOJIMYECKUE, Ipaduueckue CpeAcTBa AJisi BbIpaXKECHUs
CYXJECHUHI U HAVITHOTO UX MPENICTABICHHUS.

HeoOXxoqumbIM KOMIIOHEHTOM OOILEH KYyIbTypbl B COBPEMEHHOM TOJIKOBAHUU
ABNsieTCS  oOIlee 3HAKOMCTBO C METOJaMU IIO3HaHWsS  JIEHCTBUTENIBHOCTH,
IIPEICTABIIEHHE O MIPEAMETE U METOAAX MATEMATUKH, UX OTIMYHMIA OT METOJOB APYTHX
€CTECTBEHHBIX U TYMAHUTAPHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHHS] MaTeMaTHUKU
JUISL pELlIEHUs] HAayYHbIX WU TMPUKIATHBIX 3a1a4. TakuMm oOpa3oM, MareMaTH4ecKoe
oOpa3zoBaHre BHOCUT CBOM BKJIaJ B (hOpMHpOBaHUE OOLIEH KYJIbTYphl YEJIOBEKA.

N3ydyeHnne MareMaTHUKHA TakKe CIOCOOCTBYET 3CTETHUUYECKOMY BOCIHUTAHHIO
YelloBeKa, MOHMMAHMIO KpacoTbl M M3SIIECTBA MATEMaTHYECKUX PaCCyX IACHUH,
BOCIIPUSTHIO TEOMETPUUYECKHUX (DOPM, YCBOCHHUIO UJIEU CUMMETPUHU.

[Iporpamma oTpaxaer coaep:kaHue oOydeHHsl npeameTry «MaTemaTuka» c
y4eToM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEl oOyuaronuxcs ¢ 3I1P.OBnanenue



y4eOHBIM MpenIMeToM «MaTteMaTruka» MpeACTaBIsIeT ONPEACTEHHYIO CI0KHOCTD IS
yuamuxcs ¢ 3[IP. V oOyuarommxcs ¢ 3[IP nHambonee BBIpakeHBI OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBILIUICHUS, IO3TOMY aOCTpakTHBIE W
OTBJICUCHHBIE KATETOPUM UM TPYIHOAOCTYIHBL. B TOXe BpeMs Npu cHelUalIbHOM
oOyueHun oOydJaromuecss MOTYT BBINOJHATH 3aJaHusi 1o ainroput™my. OHu
BOCIIPUMMYHMBBI K ITOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAJIIOTMYHOE 3aJIaHHE
YCBOEHHOT0 crocoba perieHus. CHUKEHUE Pa3BUTUSL MBICIUTENBHBIX ONEpaluid U
3aMEJICHHOE CTaHOBJICHHE JIOTUYECKHX JCHCTBUN IPUBOAAT K HEJOCTATOYHOU
OCMBICJIECHHOCTH COBEPIIAEMBIX YUEOHBIX JEHCTBUI. Y oOyyarommxcs 3aTpyIHEHBI
CUETHBIC BBIUMCIEHUS, MPOU3BOJMMBIE B yME€. B NHCbMEHHBIX BBIYHUCICHUSAX OHU
MOTYT TPOITyCKaTh OAMH U3 MPOMEXKYTOUHBIX maro. llpum pabore ¢ YHCIOBBIMU
BBIPDO)KCHHUSIMHU, BBIYMCICHHEM HX 3HAYEHHs MOTYT HE YAEpXKUBATh NPaBUJIbHBIN
nopsiiok nerctuil. [lpu ynpounieHun, npeoOpa3oBaHUM BBIPAKEHUN ydaluecs ¢
3[IP He MOryT CaMOCTOSTEIIbHO NPHUHATh PEIIEHHE O MOCIEeI0BaTENbHOCTU
BBINIOJIHEHUS J1ecTBUM. KOHKPETHOCTh MBIIUIEHUSI OCJIOKHSAET YCBOEHHUS HaBbIKa
pElICHNsT YpPAaBHEHWM, HEPABEHCTB, CHCTEMBbI YypaBHeHHWH. MM ManomocTymHo
COBEpIIEHHE 00paTUMBbIX ONEpaLIU.

Husknii  ypoBeHb  pa3BUTUS  JIOTMYECKUMX  OINEpaluid, HEAOCTATOYHAs
00OOLIEHHOCTh MBILUICHUS 3aTPYAHSIOT u3ydyeHue Tembl «DyHKUUNW»: 1pu
onpeaeneHuy  (YHKIUOHAJIBHOW 3aBUCUMOCTH, @PU ONHCAHUM TrpapuuecKon
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUYECKUH, anreOpanyeckuid, PyHKIIMOHAIbHBIN SI3bIKH.
Hepenko yuamiuecst He BUIAT pasHULBI MEXAY 00JAaCThIO ONpeneaeHUs] PYHKIUU U
00J1aCThIO 3HAYECHHI.

Pemenue 3amay conmpspkeHO € TPYAHOCTAMH O(DOPMIIEHMS] KPaTKOM 3amucw,
MIPOBE/ICHMSI aHAJIM3a YCJIOBUA 3aJa4M, BhIJIEICHUS cyllecTBeHHOro. Odyyaromuecs ¢
3IIP 3aTpynHstoTcs caeiaaTh yMO3aKJIIOYEHHE OT OOIIEro K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpALMOHANIbHBIE CHOCOOBI PEIICHMs,, HWHOIAa OrPaHUYMBAIOTCA
MaHUIYJISIIUSAMU C YUCIIAMHU.

[Ipy wu3ydeHum reoMeTpuUUYeCKOro marepuana oOydvatonmuecs ¢ 3IIP
CTIKUBAOTCS €  TPYIHOCTBIO  JI€JIaTh  JIOTMYECKUE  BBIBOJABI,  CTPOMTH
IIOCJIEIOBATEIbHBIE pacCyk1eHNs. HenpouHble 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPHH
NPUBOJUT K OLIMOKAaM B PELIEHUM IeoMeTpuueckux 3anad. OOydarommecs MOTyT
MOJIMEHUTH (POPMYJTy, HETPAaBUIBLHO NPUMEHUTH TeopeMy. K cepbe3HbIM omOkam B
pelIeHUMM  3aJad  NOPUBOJAT  HENOCTATOYHO  Pa3BUTBIE  IPOCTPAHCTBEHHBIE
npeacTtaBieHusl. VM CIIO)KHO BBINOJIHUTH YEPTEXK K YCIOBHIO, B IUCBMEHHBIX
paboTax OHU HE MOTYT IPUBECTU OOBICHEHUE K YEPTEXKY.

TO4YHOCTH 3alIOMUHAHUSI U BOCIIPOMU3BEICHUSI YUYEOHOr0 Marepuaia CHUKEHBI
MO0 TMPUYUHE CJIa0OCTH MHECTHYECKOW IesATEIbHOCTH, CYKEHHs O0bemMa MaMsTH.
Oo6yuatomumest ¢ 3P TpeOyercss Oosibliie BpeMEHM Ha 3aKpeIUieHWE MaTepuana,
aKTyanu3alus 3HaHUH 10 0Nope MPU BOCIPOU3BEICHHH.

Jns  mpeojloieHMs]  TPYAHOCTEM B M3y4eHMM  y4yeOHOTO  MpeaMmera
«Marematuka» HeoOxoauMa ajanTtanus o0beMa 1 Xapakrepa yueOHOro Marepuania K



MO3HABaTENbHBIM BO3MOXHOCTAM ydamuxcs ¢ 3[IP. Cnenyer yueOHBINH Marepuai
MPENOAHOCUTh HEOONBIIUMHU MOPLHSIMH, YCIOXHSSI €ro MOCTENEHHO, M3bICKUBAThH
CHOCOOBI  aJanTalMy TPYAHBIX 33JaHUNA, HEKOTOpble TEMbl JlaBaTh  Kak
O3HAaKOMHUTEIIBHBIC; UCKJIIOYaTh OTJICIIbHBIC TPYZHBIE J0Ka3aTeJIbCTBA,
TEOPETHUUECKUM MaTepuanl pPEKOMEHAYETCS Hu3ydaTb B IIPOLECCE IPAKTUYECKOU
NEATENBHOCTH II0 pPEIICHHIO 3a1ad. OpraHu4eckoe €AWHCTBO IPAKTHYECKOW H
YMCTBEHHON JI€ATENbHOCTH Yy4YallUXCs Ha YPOKAaX MAaTeMaTUKH CIOCOOCTBYIOT
IPOYHOMY U CO3HATEJIbHOMY YCBOCHHIO Oa3UCHBIX MAaTEMaTHYECKUX 3HAHUU U
YMEHUM.

IIeJII/I " 3a/1a91 U3yYCHUA y‘l€6HOI‘O nmpeamerTra «MarTemMaTHKa»

[TpuoputeTHbIMH LIETAMU O0yUEHHUSI MaTeEMAaTUKeE B 5—9 Kiaccax sIBISIOTCA:

" (popmupoBaHHE LEHTPAJIbHBIX MAaTEMATUYECKUX MOHATUN (YHUCIIO, BEIMYUHA,
reoMeTpuyeckas  (Qurypa,  nepeMeHHas,  BEpPOATHOCTb, byHKIMA),
00€eCIeYnBaloIIMX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTU4YeCKOTO
oOpazoBanus ooyyarommuxcs ¢ 3I1P;

* noaseaeHue oOydaronmxca ¢ 3[IP Ha pgocTymHOM i HHMX YpPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MAaTEMAaTHKW M OKPYXKAIOIIEr0 MHUpPA, NOHHUMAaHHUE
MaTeMaTHKHU KaK 4acTu OOLIEeH KyJIbTypbl YEJIOBEUECTBA;

" pa3BUTHUE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs C
311P, mo3HaBaTenpHOM aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUN, KpUTUYHOCTH
MBIIIJICHUS, UHTEPECA K N3YUEHUIO MaTEMATUKU;

* (popmupoBaHue (QYHKIMOHAIBHON MareMaTHyecKOl TI'paMOTHOCTU: YMEHHUS
pacmo3HaBaTh  IPOSABICHUS  MAaTEeMATUYECKUX  TMOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B PEAJbHBIX JKU3HEHHBIX CHUTyalUsX M IpPU H3yYCHHUH
JIPYTUX Y4EOHBIX NMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha A3bIKE MaTeMaTWUKd U CO3/1aBaTh MaT€MaTUYECKHE
MOJIETI, MPUMEHSATh OCBOEHHBIM MaTeMaTHUYECKUU ammapar i pelieHHs
MPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPOPETHPOBaTbH U  OLEHUBATh
MOJIyYE€HHbIE PE3YIbTATHI.

JlocTrkeHne 3TUX 1eield 00ecreurnBaeTCsl peleHUEM CIeAY0INX3a1ay:

» ¢opmupoBarh y oOydaromuxcsi ¢ 3[IP HaBbiku yueOHO-NO3HABaTEILHON
JeSTEIbHOCTH: TJIaHUpOBaHUE palOOThl, MOMCK pAlMOHAIBHBIX IyTel ee
BBIIIOJIHEHN S, OCYILECTBIIEHNUS CAMOKOHTPOJIS;

" crnocoOCTBOBaTh HHTEIEKTYyaJbHOMY Ppa3BUTHIO, (OpPMUpPOBaTh KayecTBa,
HEOOXOJMMBIE YEJIOBEKY ISl TIOJIHOLICHHOM JKU3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIE MAaTEMATHYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTYULUH, TPOCTPAHCTBEHHBIX MPEICTaBICHUN, CHOCOOHOCTH K MPEOJOJICHUIO
TPYAHOCTEN;

" (opMUpOBaTh KIIIOYEBbIE KOMIIETCHLIMM YYalIUXCSd B paMKax MPEIMETHOU
obOnactu «MaremaTrrka 1 HHPOPMaTHKay;

" pa3BUBATh NOHATUITHOE MbILUIEHUs oOyyatomuxcs ¢ 3I1P;



" OCYHIECTBIIATH KOPPEKIMIO MTO3HABATEIBHBIX TporieccoB oOydatommxcs ¢ 3I1P,
HEOOXOAMMBIX JUIsI OCBOCHHSI MPOTPaMMHOIO MaTepuaja M0 Yy4eOHOMY
peIMeTy;

" [peaycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIIMKM 00pa30BaTENbHBIX J1€PUIIUTOB
B OCBOCHUH NPEIUIECTBYIONIET0 MPOTPAMMHOI0 Marepuaina y o0ydarommxcs ¢
3IIP u HEnOCTAaTKOB B UX MAaTEMaTH4YECKOM Pa3BUTHH;

* chopMUPOBATh YCTOMUMBBIA HHTEPEC YUAITUXCA K MPEAMETY;

" BBISABJIATH U pa3BUBATh MAaTeMAaTUUECKUE U TBOPUECKUE CIIOCOOHOCTH.
OCHOBHBIEC JIMHUM COJAEPKAHMS Kypca MaTeMaruku B 5—9 knaccax: «Hucna u

BBIUMCICHUS», «AJnredpa» («AnreOpanueckue BBIPOKEHHUS», «YpaBHEHHS U
HepaBeHCTBa»), «DyHkium», «leomerpus» («leomerpuueckue GUIYypsl U HX
CBOICTBa», «3MepeHne reoOMeTpUYECKUX BEJIMYNH»), « BEpOSATHOCTh M CTaTUCTHKAY.
JlaHHbBIC TUHUYM PA3BUBAIOTCS MapaljIeNIbHO, KaXKAasi B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOHM, OJHAKO HE HE3aBUCMMO OJHA OT JPYrod, a B TECHOM KOHTaKTe€ H
B3auMojielictBui. Kpome »3Toro, mx oOBEAMHSET JIOTHUYECKas COCTaBIAIONIAs,
TPAAUIIMOHHO TpHUCyl[asi MareéMaTWKEe W MPOHU3BIBAIOIIAS BCE MaTeMaTUYECKHE
Kypcbl U conepxarenbHble JuHHH. CdopmynupoBanHoe B DenepanbHOM
rOCyl1apCTBEHHOM OOpa30BaTEIbHOM CTAaHJApPT€ OCHOBHOIO 00IEro oOpa3oBaHUs
TpeOOBaHUE «YMETh OINEPUPOBATH MOHATUSMU: OIpPENEICHHE, aKCHOMa, TEopeMa,
JI0Ka3aTebCTBO; YMEHHME paclio3HAaBaTb WCTHHHBIE W JIOKHBIE BBICKA3bIBAHMS,
IIPUBOJUTE IPUMEPBI M KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAaHUS W OTPULIAHUSA
BBICKa3bIBaHUI» OTHOCHUTCSI KO BCEM KypcaMm, a (pOpMUPOBAHUE JIOTUUECKUX YMEHUN
pacopenenseTcs IO BCEM TroiaM OOy4eHUsT Ha YpPOBHE OCHOBHOIO OOWIEro
o0pa3oBaHusI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJabTaram
ocBoeHus: dDenepanbHOl pabouell TPOrpaMmbl, pacHpeleNEHHbIM [0 TojaaM
oOy4eHusl, CTPYKTYpUPOBAHO TakuM oOpa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
MPUHIUIUAIBHBIM BONpOcaM oOydvaromuecss 00pamaiich HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MAaTeMaTUYECKUMH TIOHATUAMHM M  HaBbIKAMU  OCYIIECTBISLIIOCH
MOCJIEZIOBATENBHO U MOCTYTATENbHO, C COOIOIEHUEM IPUHLIMIIA TIPEEMCTBEHHOCTH, a
HOBBIE 3HAHHS BKJIIOYAJINCh B OOIIYI0 CHCTEMY MaTeMaTHYeCKHX MpeICTaBICHUN
oOyuatomuxcs ¢ 3P, pacumpsis u yryOsist e€, 00pasysi TpOYHbIEe MHOKECTBECHHBIC
cBsi3u. OO1me nenu u3ydeHus: yueOHoro npeamera «MaTemaTtuka» MpencTaBiIeHbl B
denepanbHOM paboueit mporpaMme OCHOBHOTO 00111ero 00pa3oBaHus.

Oco0enHocTH 0TOOpPA M alanTALMM Y4eOHOT0 MaTepHAaJIa 10 MAaTeMaTHKe

OOyuenue yueOHOMy mnpeamery «MaremaTuka» CTPOUTCS Ha CO3JIaHUU
ONTUMAJbHBIX YCIOBUU JJI YCBOCHUS MPOrPAaMMHOIO Marepuaja oOy4aroluMUCs C
3I1P. bonbiioe BHUMaHue yaensercss oT0opy y4eOHOro marepuasia B COOTBETCTBUU C
MPUHIUIIOM JOCTYITHOCTH NpPHU COXpPaHEHUH OOIIero 0a30BOr0 YPOBHS, KOTOPBIM
JOJIKEH M0 COJEPKAHUIO U 00bEMY OBbITh aIalTUPOBAHHBIM 7151 oOyyatomuxcs ¢ 3[1P
B COOTBETCTBUU C HX OCOOBIMH 00pa3oBaTeibHBIMU TOTpeOHOCTsIMU. ClenyeT



oOnerunth OBJaAeHHME MarepuanoM oOydaromumucs ¢ 3[IP mocpeactBom ero
JETAIbHOTO OOBSICHEHUS C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU
B MPUMEHEHUHU 3HAHWUW, HUCIOJb3yd MPHUEMbl aKTyadu3aluuu (BU3yalbHas OIOpa,
aMsITKa).

depnepanbHas mporpaMma npeaycMaTpiuBaeT BHECEHHE HEKOTOPBIX U3MEHEHHIA:
yYMEHBIIIEHHE 00beMa TEOPETUUYECKHX CBEICHHUN, BHIHECEHHE OTACIBHBIX TEM HWIIH
IeJIBIX Pa3aesioB B MaTepHalibl AJ1si 0030pHOT0, 03HAKOMHUTEIHLHOTO U3Y4YEHHUSI.

Anreopa

B 03HaKOMUTEIBPHOM IUIAHE PEKOMEHIYETCS HU3ydaTh CIEAYIOIIUE TEMBIL:
«ppanuonanbHble yncia. JleicTBuTenbHbIe ynuciay, «CpaBHEHUE AEHCTBUTEIBHBIX
qucen, apupMEeTUIECKUe NEUCTBUS C JCHCTBUTEIHHBIMHU 4YHCIIaMny, «HaxoxmaeHue
npuOIMKEHHBIX 3HAYEHWM KBajpaTHOro KopHs», «Teopema Bueray, «PemeHus
YPAaBHEHUI TPEThEU M YETBEPTOM CTEIICHEW PA3JI0KEHUEM HA MHOXKHUTENN», « DyHKIIHS
y =vX u ee rpaduk», «[lorpemHocTs ¥ TOYHOCTb MPUOIMKEHHUs», «UeTHblE U
HeueTHble QyHKIMN», «DyHKIHSA y=X», « DyHKIHSA y= ax’, ee rpaduk U CBOMCTBA.
I'padukn GyHKumit y= ax” + n u y=a(x-m)°, «YpaBHEHHE C IBYMS IEPEMEHHBIMH U
ero rpaduk», «I'paduueckuii crmocod pelIeHUs] CUCTEMbl  ypaBHEHUI,
«M300pakeHne 4i1eHOB apu(PMETUYECKOM U reOMETPUUECKON MPOrpeccuil TOUKaMu
Ha KOOPJAMHATHOM IIOCKOCTH. JIMHEHHBIM M 3KCIIOHEHUHAIBHBIM pocT. CII0XKHBIE
IIPOLICHTHI».

Cnengyer yMEHBIINTh KOJMYECTBO 4YAacOB Ha HU3ydeHHE TeM: «DPOopMyIibl»,
«Jloka3arenbCTBO TOXKIECTBY», «JIMHENWHOE ypaBHEHHE C JBYMs HEU3BECTHBIMUNY,
«I'paduk 1MHENHHOrO ypaBHEHMs C JBYMs epeMEHHBIMUY, «['paduyeckoe pemieHue
JIMHEWHBIX YPAaBHEHUN U CHCTEM JIMHEMHBIX yYpaBHEHUI», «CBOMCTBA KBAIPATUYHON
GyHKIUNY.

BricBOOOIMBIIIMECS Yachl PEKOMEHAYETCS HCIOIb30BaTh: I Jydlled
MpopabOTKK HamboJiee BAXKHBIX TeM Kypca: «PemieHue ypaBHeHuil», «Pemienue
CUCTEM ypaBHEHUI», «COBMECTHbIE NEUCTBUA C ApodsiMuy, «lIpumeHeHne cBOMCTB
apu(pMETUYECKOTO KBAJpPaTHOTO KOpHSA»; HAa TOBTOPEHUE, pelIeHue 3ajad,
npeoOpa3oBaHKE BHIPAXKEHUI, a TAK)KE Ha 3aKPEIUICHHE U3yYEHHOTO MaTepuania.

I'eomerpus

Crnenyer 0OCHOBHOE BHMMAHHUE YAEJINTH NMPAKTHUYECKOW HAINPABIEHHOCTH Kypca,
UCKJIIIOYMB M YIPOCTUB HAWOOJee CIOXKHBIA 11 BOCHPUATHUS TEOPETHUUECKUN
matepuan. Ha ypokax reoMerpuu HEOOXOIMMO MaKCHUMAaJbHO HCIIOJIb30BATh
HarJIsiHbIe CpelcTBa OOydeHMs, OoJibllle MPOBOJUTH MPAKTHUECKUX pPadOT ¢
yyalmmucs, pemarts 3a1aud. CTpoUTh pelieHue 3aiad Mpu NOCTOSTHHOM OOpalieHnu
K HarJIATHOCTH — PUCYHKAM M YEpPTEkKaM.

O3HakOMHUTENBHO naTh TeMbL: «TeopeMbl W OKAa3aTEIbCTBO. AKCHOMBI»,
«JlokazarenbCcTBO OT MNPOTUBHOrO», «CyIIECTBOBAHUE H  E€AUHCTBEHHOCTh
MEPIICHIUKYJIpA K MpsAMOW», «MeToa reoMeTpudeckux mecrt», «MeToa yaBOeHHs
Meauanel», « Teopema daneca u TeopeMa 0 IPONMOPLUUOHAIBHBIX OTpe3Kax», «LleHTp



Macc  TpeyroipHUKa», «VI3MeHEeHHWe TPUTOHOMETPUUECKUX  (PyHKUMHA Tpu
BO3pacTaHuu yriaay, «QP@opMynbl Uil pPaguycoB BIHMCAHHBIX M  OINHUCAaHHBIX
OKPY’KHOCTEM  IPABWIBHBIX  MHOIOYI'OJIBHUKOB»,  «YPaBHEHUE  NPSIMON»,
«/IBmxenne», «CBoiCTBa ABMXKEHUA», «TeopeMa O NMPOM3BENEHUN OTPE3KOB XOPI,
TEOPEMBI O IIPOU3BENCHUH OTPE3KOB CEKYILUX, TEOPEMA O KBAAPaTe KacaTeIbHON.

Crnenyer yMEHBIINTH KOJIMYECTBO 4YacOB Ha M3ydeHHE TeM: «CHMMeETpUYHBIE
¢urypsl. OCHOBHBIE CBOWCTBAa OCEBOWM cUMMeETpum», «lleHTpanbHass CUMMETPHUS»,
«Ilapamnensupii mepenocy, «lloBopor», «IIpeobpazoBanne momodbus. Ilogobue
COOTBETCTBEHHBIX JJIEMEHTOBY», «OCHOBHBIEC 33Ja4d Ha IIOCTPOECHHE C ITOMOIIBIO
LUAPKYJIsl W JIMHEWKW», «JleKkapToBbl KOOpIMHATBI HA IUIOCKOCTH», «Pemenue
TPEYTOJBHUKOBY, «[logobue dhuryp.

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

BeposiTHOCTDH M CTATHCTHKA

B cBA3u ¢ TeMm, 4TO AaHHBIA KypC BBI3bIBA€T HAMOOJBIIME CIOKHOCTH IS
oOyuaronuxcst ¢ 3IIP, cBA3aHHbIE CO CHUXEHHBIM YPOBHEM PA3BUTHSA CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYEHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE W
JOCTYIIHOM Uil y4EeHHKOB Matepuane. OCHOBHOE€ BHHMMAaHHE CIIEAYET YAEINUTh
paszenaM, CBSI3aHHBIMH C IIOBTOPEHHEM IIPOMACHHOIO Marepuaia, YBEIUYMTh
KOJIMYECTBO YIPAKHEHUM M 33JaHUM, CBS3aHHBIX C MPAKTUYECKOU NEATEIBHOCTHIO
00yJaroImmxcs.

HeoOxoaumo miepecMOTpeTh COJAEpKaHHWE TEOPETUYECKOro MaTepuaia u
XapakTep €ro M3JI0KEHUA: TEOPETUYECKUM MaTepuall IPErnoJHOCUTh B IIPOLIECCE
pelIeHns 3a7a4 M BBITOJHEHUS 3aJaHUM HATJSAIHO-TIPAKTUYECKOIO XapakTepa; He
TpeOOBaTh BHIBOAA W 3allOMHHAHHS CIOXKHBIX (DOPMYJ, PEIICHHS HECTaHIApTHHIX,
TPYAOEMKHUX 3a1aHUM. P TeM ciieryeT n3y4aTh B 03HAKOMHUTEIBHOM IUIAHE.

®denepanpHas MporpaMMa MPEJOCTABISIET aBTOpY padouell MporpaMmbl
CBOOOy B pacnpeleleHu MaTepuaia o 4eTBepTsaM (Tpumectpam). Pacnipenenenue
BPEMEHHU HA U3yYEHHE TEM B T€UEHUE YYeOHOTO rojJla CaMOCTOSITENBHO ONPEAEIAETCS
o0pa3oBaTenbHO OpraHu3alyel U 3aBUCUT OT OCOOCHHOCTEN TPYIIIBI 00yUYarOIIUXCS
¢ 3IIP u ux ocoObIXx 00pa3oBaTENbHBIX MOTPEOHOCTEN.

IlpumepHble BuAbI JeaATedbHOCTH oOydarommuxcss ¢ 3IIP, oOycioBiieHHBbIE
0COOBLIMH o0pa3oBaTeIbHbIMHU NMOTPeOHOCTAMU ) | o0ecreynBaloIIue
OCMBICJIECHHOE€  OCBOE€HHMEe  COJAep:KaHMU  o0pa3oBaHMsl 1O  NpeaMeTy
«MaTemaTuka

Conepxanue BUIIOB AesTenbHOCTH oOydaroruxcs ¢ 3IIP ompenensercs ux
0COOBIMHM 00pa30BATEIBHBIMUA MOTPEOHOCTAMU. [IOMHMMO HIUPOKO HCITONB3YEMBIX B
DOAOIT OO0 obmux 11 BceX 00yUJaronIuXxcsi BUIOB JICSITEIBHOCTH CIEAYET YCUIIUTD
BHJIBI JACATCIBPHOCTH CIICIIM(PUIHBIC SIS JAHHOW KaTErOpUU JeTeH, 00eCIIeynBaroIme
OCMBICJICHHOC OCBOCHHE COJCp)KaHHUS OOpa30BaHUS II0 TPEIAMETY: YCHJICHUE
MPEAMETHO-TIPAKTUYECKON JCATEIBPHOCTH C aKTHUBU3AIMECH CEHCOPHBIX CHCTEM;



YepeOBaHUE BUJOB JIEATEIbHOCTH, 3aJCUCTBYIOIIMX pPAa3lIUYHbIE CEHCOPHbBIE
CHCTEMBbI; OCBOCHHE MaTepHalia C OMOPOi Ha alNrOPUTM; IIOLIArOBOCTH» B U3yYE€HUU
MaTepuana; WCIOJIb30BaHUE JIOTIOJHUTEIBbHOM BU3YyalbHOM OMOpHI  (CXEMBI,
a0JIOHBI, OTOpHbIE TaOJUIIB); pEYeBOM OTYET O Tpolecce U pe3yjbTare
NESITeIbHOCTH; BBITIOJHEHNE CIEIMATbHBIX 33JaHUl, 00eCcTIeYMBAIOIINX KOPPEKIIUIO
perynsiuu  y4eOHO-TIO3HABATENbHOW JESTENbHOCTH M KOHTPOJIb COOCTBEHHOTO
pe3yJbTara.

denepanbHas TeMaTHUeCKas M TEPMHUHOJIOTMYECKasl JEKCHKA COOTBETCTBYET
DAOIT OOO0.

Jns obyuarommxcsi ¢ 3[IP cymiecTBeHHBIM SBISIIOTCS HpUEMbl pabOTHI ¢
JIEKCUYECKUM MaTepuanoM 1o mpenmery. [IpoBoautcs cneuuanbHass pabora 1O
BBEJICHUIO B aKTUBHBIN CIOBapb 00YYaIOMIMXCS COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3yyaemble TEpMUHBI BBOJATCS Ha TOJMCEHCOPHONM OCHOBE, 00s3aTelbHa
BU3YaJbHAas MOAJIEPIKKA, AITOPUTMBI PAOOTHI C ONpPEACTICHUEM, OTIOPHBIE CXEMBI IS
aKTyalu3alii TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM ILJIaHE

B cootBercTBUM ¢ @DenepaibHbIM TOCYAApPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJIApTOM OCHOBHOI'O 0OIIEero oOpa3oBaHUsl Y4eOHBINM mnpeaMer «MaTeMaTuka
BXOJUT B TMpEeAMETHYI0 o0jacTh «MartemaTuka u HWHGOPMATHKA» U SBISETCA
oOs3aTebHBIM Il M3ydeHus. B 5-9 kmaccax yueOHbIM npeamer «Marematuka
TPaJAUIIMOHHO M3y4YaeTCs B paMKax CIEIYIONIMX y4eOHBIX KypcoB: B 5-6 Kilaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anre0Opay» (BKIIOYAsl JIEMEHTHI
CTaTUCTUKU M Teopuu BeposTHOocTel) u «['eomerpusi». Hacrosimeir mporpammont
BBOJIUTCS CAMOCTOSITENIbHBIN yueOHBIN Kypc «BeposiTHOCTD U CTATUCTUKAY.

OO6m1ee yucao 4acoB, PEKOMEHIOBAHHBIX JIJIsl U3yUYCHUSI MaTeMaTUKH (0a30BbIN
YpOBEHbB) Ha YPOBHE OCHOBHOTO 00ITIeTO 00pa3oBanus, — 952 vaca: B 5 kiacce — 170
yacoB (5 yacoB B Heflento), B 6 kitacce — 170 yacoB (5 yacoB B HeJeN0), B 7 Kjacce —
204 yaca (6 yacoB B HeJento0), B 8 kiacce — 204 yaca (6 yacoB B HefleN0), B 9 kiacce
— 204 yaca (6 4acoB B HEJIEIIO).

IliianupyemMble pe3yJbTaThbl 0CBOCHUA YU4eOHOro npeamera «MareMmaTtuka»
HAa YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHusi

MN3yyeHnne wmareMaTMKM Ha ypPOBHE OCHOBHOIO 00IIero oOpa3oBaHHS
HaIlpaBJIeHO Ha JOCTKeHue ooydaromumucs ¢ 3[1P TuIHOCTHBIX, MeTanpeIMETHBIX
Y TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB OCBOCHUS yUeOHOTO MpeaMETa.

JIMYHOCTHBIE  Ppe3yJbTAaTbl OCBOCHUS MPOTPAMMBI [0  MaTeMaTHKe
XapaKTEPU3YIOTCA:

NAaTPUOTHYECKOE BOCIIUTAHME:

MPOSABJIEHUEM MHTEPECA K MPOLLIOMY U HACTOSIIEMY POCCUUCKON MAaTEMATUKH,
LEHHOCTHBIM OTHOIIIEHUEM K JIOCTUKEHUAM POCCUNCKUX MATEMATUKOB U POCCUKUCKOM



MaTEMaTHYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTHMKEHUI B JAPYrMX HayKax U
MPUKIATHBIX chepax;

rpaxAaHCKOe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHHUIO OOSI3aHHOCTEN TpaXkIaHWHA U peau3aluu ero
IpaB, MNPEACTABIECHUEM O MaTEMaTHUYECKUX OCHOBaX (P)YHKIIMOHUPOBAHUS Pa3IMUHbIX
CTPYKTYp, SBJIECHHMM, NpoOLEenyp TIpaXIaHCKOro oOIliecTBa (HAapuMep, BBIOOPHI,
ONpPOCHI), TOTOBHOCTBIO K OOCYKIEHHIO JTHUECKHX MpOOJieM, CBSI3aHHBIX C
OPAaKTUYECKUM MpPUMEHEHHEM JOCTHKEHMH HayKd, OCO3HAaHHEM Ba)KHOCTHU
MOpPaJIbHO-3TUYECKHUX IPUHLUIIOB B I€ATEIBHOCTH YUEHOTIO;

TPY10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTU€ B pEIICHUM NPAKTUYECKUX 3a]ad
MaTeMaTHYEeCKOM HAIpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MAaT€MaTUYECKOro
oOpa3oBaHMA Ha NPOTSDKEHWH BCEM JKM3HHM Ui YCHEIIHOM MpodeccruoHanbHON
JESITEIbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPDOM U
MIOCTPOCHUEM HMHJIMBHIYyaJbHOW TPAeKTOpUU OOpa30BaHUsA M KUZHEHHBIX IUIAHOB C
Y4ETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MMOTPEOHOCTEN;

3CTEeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTBIO K  SMOIMOHAJIBHOMY H  3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTU4YEeCKUX OOBEKTOB, 3ajay, PEUICHUH, pacCyXIEeHUH, YMEHHUIO BUJAETbH
MaTeMaTH4ECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

LHEHHOCTH HAYYHOI'0 NMO3HAHMA:

OpUEHTAalMEed B JEITEIIBHOCTH HAa COBPEMEHHYKO CHCTEMY HAy4YHBIX
MPEICTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX DPA3BUTHS YEJIOBEKAa, MPUPOIBI U
oOlecTBa, MNOHUMAaHUEM MaTeMAaTUYECKOM HAayKu Kak c@epbl YelI0BEYeCKOU
NEeSATEeNbHOCTH, 3TAOB €€ Pa3BUTHS W 3HAYUMOCTH ISl Pa3BUTHs LMBHIM3ALNH,
OBJIAJICHUEM SI3BIKOM MaTeMaTUKH W MaTeMaTUYECKON KyJIbTYypOll KaK CpeiCcCTBOM
MO3HAHUS MHUpPa, OBJAJECHUEM MNPOCTEUIIMMU HABBIKAMU HCCIEAOBATEIBCKOM
NeSATENbHOCTH;

¢puznueckoe BocnuraHue, (OPMHPOBAHHE KYJBTYPbI 310POBb M
3MOLMOHAJIBHOIO 0JIATOMOJIY YU

TOTOBHOCTBK) NPUMEHATh MAaTeMATUYECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0pOBBSl,  BEICHHUS  3I0pOBOro  oOpa3a  KU3HU  (300pOBOE  IUTaHHE,
cOAIaHCUPOBAaHHBI  PEKUM  3aHATHUM W OTAbIXA, peryisipHas (Quanyeckas
aKTUBHOCTbH), CPOPMUPOBAHHOCTHIO HaBbIKA peIIeKCHH, PU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTro K€ MpaBa APyroro 4eJIoBeKa;

IKOJI0THYeCKOe BOCTINTAHUE:

OpUEHTallMel HAa MPUMEHEHHE MAaTeMaTU4YeCKUX 3HAHUN JJIA pPelleHUs 3a1a4 B
001acTH COXPAaHHOCTH OKpY:KaloLeh cpebl, JIAHUPOBAHMS MTOCTYNKOB M OIIEHKU MX
BO3MOXXHBIX TOCIEJACTBUN ISl OKPYXKAIOIIEH cpebl, OCO3HAaHUEM INIOOAIBLHOTO
XapakTepa HKOJIOTUYECKUX MPOOJIeM U IMyTeH UX pelIeHus;

ajanTtanusi K M3MEHAIIUMCH YCJIOBHAM COLMAJIbHOW W NPHUPOIHOMH
cpeasbl:



TOTOBHOCTBIO K JICWCTBUSM B YCJOBHSIX HEOMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO JESTENIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCS Y IPYTHX JIOEH, TPHUOOpeTaTh B COBMECTHON JEATEIHHOCTH HOBBIE
3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OTbITA IPYTHUX;

HEOOXOIMMMOCTBbIO B ()OPMUPOBAaHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMynupoBaTh HeH, HOHATHS, THIIOTE3bl 00 OObEKTaX U SBJICHUAX, B TOM YHUCIIE
paHee HE W3BECTHBIX, OCO3HaBaTh JCPUIMTHI COOCTBEHHBIX 3HAHWHA U
KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMlO,  BOCIPUHHUMATh
CTPECCOBYIO CHUTYyallMI0 KakK BBI30B, TpeOYIOUUil KOHTpPMEpP, KOPPEKTHPOBATH
NpPUHUMAeMble pEUICHUs W JeUCTBUA, (HOPMYIHpPOBATh M OLEHUBaTb PUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MeTanpeaMeTHble pe3yJbTaThl:

B pesynprare ocBOEHHS MPOrpaMMbl MO MaTeMaTHKE Ha YpOBHE OCHOBHOIO
oOmero oOpazoBanust y oOywatomerocs ¢ 3IIP  OynyT cdopMHpOBaHBI
METarnpeMETHBIE PE3YIbTaThl, XapaKTePU3YIOINUECs OBJIAJCHUEM YHHBEPCaIbHBIMU

MMO3HaBaTCJILHBIMU JICUCTBUSIMH, YHHUBEPCAIIbHBIMU KOMMYHUKAaTUBHBIMU
JNEUCTBUSMU U YHUBEPCAIBHBIMU PETYIISITUBHBIMU JICHCTBUSIMH.

OBJanenue YHHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbHBIMH
JefiCTBUSIMU

YCTAaHABIMBAaTh  NPUYUHHO-CIECACTBEHHBIE CBA3M B  XOAE  YCBOCHHS
MaTeMaTUYECKOr0 MaTepuaa;

BBIABJIATh JACHUINUT JAHHBIX, HEOOXOIUMBIX JJISI PEUICHUS IOCTaBJICHHOU
3a/1auu;

C MOMONIbIO y4YUTENS BBIOMpATh CHOCOO pELIEHUST MAaTEMaTUYECKOM 3aJauu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHUS);

OPUMEHATh M MpeoOpa3oBbIBaTh 3HAKM W CUMBOJBI B XOJAE PEIICHUS
MaTeMaTUYECKHX 3a]1ay;

YCTaHABJIMBATh UCKOMOE U JJAHHOE MPH PEIICHUH MaTEMAaTHUECKOM 3a/1a4u;

MOHUMAaTh M WHTEPHPETUPOBATH MHGOPMAIMIO PA3JIUYHBIX BUIOB U (HOPM
MPEICTABIICHHUS;

WJUTIOCTPUPOBATH PelllaeMble 3a/1a4 TpadUIEeCKUMH CXEMaMU;

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

MOHUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKUE CPEJICTBA HAMISIIHOCTH (Tpadukwy,
IuarpaMMbl, TaOJUIBI, CXEMbl W Jp.) JUISl WUTIOCTPAIlMM, WHTEPIpPETAINH,
aprymMeHTaluu.

OBiaseHne  yHMBEpPCAJbHBIMH  y4eOHBIMM  KOMMYHHKATUBHBIMHU
NEeUCTBUAMMU:

OpraHU30BbIBaTh y4eOHOE COTPYAHHYECTBO W COBMECTHYIO IEATEIbHOCTH C
YUHUTEJIEM U CBEPCTHUKAMM B MPOLIECCE PEILICHUS 3a4a4;

B3aMMO/ICHCTBOBATh U HAXOJIUTh OOIIIHE CIIOCOOBI paboThI; paboTaTh B TPYIIIE:
HaxoJIUTh 00IIee perieHrue W pas3pemarh KOHMIUKTHI HA OCHOBE COTJIACOBAHMS



nmo3unuii W yd4€Ta  HMHTEPECOB;  Ciymarh  mapTHépa;  (HOpMyIUpOBaTh,
apryMEHTUPOBATh U OTCTAauBATh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HWKHOBEHHE KOH(IMKTOB MPH HAIWYUU PA3HBIX TOUYEK
3peHUs W pa3pemaTh KOH(IMKTHI Ha OCHOBE y4€Ta MHTEPECOB U IMO3MIMHA BCEX
YYaCTHUKOB,;

apryMEHTUPOBATh CBOIO TO3UIMIO W KOOPAUHUPOBATH €€ C TO3ULUIMHU
napTHEPOB B COTPYJHUYECTBE MPU BHIPAOOTKE OOIIETO pelIeHUs B COBMECTHOMU
NEeSTENbHOCTH;

BBITIOJIHATh CBOIO 4acTh palOThI, JOCTUTaTh KAYECTBEHHOTO pe3yjbTaTa H
KOOPAMHUPOBATH CBOU JICUCTBUS C IPYTHUMH YICHAMU KOMAaH/IbL;

OLICHMBATh KaY€CTBO CBOETO BKJIaJa B OOIIMI IPOIYKT.

OBJaieHne YHUBEPCAJIbHBIMYU YU€OHBIMH PeryJISTUBHBIMU AeHCTBUSAAMMN:

CTaBUThH II€TH, BHIOMpATh W CO3/1aBaTh QJITOPUTMBI ISl PEHICHUS YIEOHBIX
MaTEeMaTUYECKHUX MTPOOIeM;

IUIAHUPOBATh U OCYILIECTBIIATH AESTENbHOCTb, HANPABICHHYIO Ha peElICHUE
3a/1a4y UCCIIEI0BATEIbCKOIO XapaKTepa.

dbopMyaupoBaTh W yACpKMBATh Yy4eOHYIO 3a7ady, COCTaBISATh IUIAH H
II0CJIEI0BATEIbHOCTD ACHCTBUN;

OCYHIECTBJISATH KOHTPOJIb TI0 00pa3Ily U BHOCUTh HEOOXOIMMBbIE KOPPEKTUBBIL;

KOHTPOJIUPOBAaTh MPOIECC W  pe3yJbTaT ydyeOHOHM  MaTeMaTH4YeCKOM
NEATEIIbHOCTH;

aJIcKBaTHO OIIEHUBATh MPABWIBHOCTh WM OHIMOOYHOCTH BBITIOJHEHUS
y4eOHOM 3ajaud, €€ OOBEKTUBHYIO TPYAHOCTb M COOCTBEHHBIE BO3MOXKHOCTU €€
pelieHus;

CIMYaTh CHOCOO NEWCTBHS M €ro Pe3yJibTaT C 33JaHHBIM 3TaJOHOM C LIEJIbIO
O0OHapyKEeHHsI OTKIIOHEHUH U OTIMYHM OT 3TAJIOHA.

NPEABUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUHU y4eOHOU
3a/1auu;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMbIil pe3ynbTart
NESTEILHOCTU, OMPENENATh MO3UTHUBHBIE W3MEHEHUs W HaIpaBJIeHUs, TPeOyIoIIue
JajdbHenIed paboThI;

PETyIMpPOBATh CIIOCOO BHIPAKEHHS IMOILIUH.

[IpenmeTHble  pe3yapTaTbl  OCBOGHHMS  OpOrpaMMbl 1O  MAaTE€MAaTHKE
MIPENICTABICHBI IO TofaM OO0y4YeHUsI B paMKax OTICJIbHBIX YYEOHBIX KypcOB: B 5—6
KJlaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anredpay, «[eomerpus»,
«BeposATHOCTb U CTAaTUCTHKAY.

Henn n3yyeHust yueOHOro Kypca

AnreOpa sBISETCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOW IIIKOJIBI: OHA
oOecrieunBaeT M3y4uyeHUE IPYTHUX JUCIUILINH, KaK €CTECTBEHHOHAYYHOTO, TaK U
T'YMaHUTAPHOTO ITUKIIOB, €€ OCBOGHHE HEOOXOAMMO JIJIsl TIPOJOJIKEHUST 00pa30BaHUS



U B MOBCEIHEBHOW Xu3HU. Pa3BuTHe y 00yyaroumxcs Hay4yHBIX MPEACTABICHUN O
MIPOUCXOKICHUH

M CYIIHOCTH aJIreOpandecKux aOCTpaKIui, CIoco0e OTPaKEHHS] MATeMaTHYECKOM
HAyKOW SIBIEHUW U MPOIECCOB B MPHUPOJE U OOIIECTBE, POJIM MATEMaTHUYECKOIrO
MOJIETMPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUSI M KAYECTB MBIIUICHUS, HEOOXOIUMBIX JUIsl ajanTaludyd B
COBpeMeHHOM IH(poBOM obOmiecTBe. M3ydeHne aireOpbl e€CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTUE  yYMEHUS  HaONIIOAaTh,  CpaBHUBATh,  HAXOJWTH
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIIILJICHUS, CIIOCOOHOCTH
apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEWUCTBHSI W BBIBOABI, (HOPMYITHPOBATH
yrBepxkaeHus. OcBoeHHE Kypca anreOpbl 0oOecreyuBaeT pa3BUTHE JIOTHYECKOTO
MBIIUICHUSI OOy4YarOUIMXCSA: OHM UCIOJB3YIOT JCAYKTUBHBIE UM HWHIYKTHUBHBIC
paccyxaeHus, 0000IIeHHe M KOHKPETHU3alHio, abCTparupoBaHHE M aHAJIOTHIO.
OOyuenne anreOpe mpeArnojaraeT 3HAYUTEIbHBIM O0BEM  CaMOCTOATEIHHOU
NEATENBbHOCTH  OOYy4YaloIIMXCA, [O3TOMY CAMOCTOSITEIBHOE pEIICHHE 3ajad
€CTECTBEHHBIM 00pa30oM SIBICTCS pealu3aiueil AesSTeIbHOCTHOTO MPHUHIIMIA
o0yueHus.

B crpykrype mnporpamMmbl yd4eOHOTO Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOANYECKUE nuHuu: «YUucna u
BBIYHMCIICHUSY; «ANTeOpanvecKkue BBIPAKECHUS»; «YpaBHEHUS U HEPABEHCTBAY;
«Dynkium». Kaxmas u3 aTux cogepxkarebHO-METOANYECKUAX JTMHUN Pa3BUBACTCS Ha
MPOTSDKEHUHU TPEX JIET M3YyUEHUsI Kypca, €CTECTBEHHBIM 00pa3oM IMeperuvieTasch U
B3aUMOJICUCTBYS C IPYTUMH €ro JUHUSAMH. B X0je M3yueHus Kypca oOydarouumMcst
MPUXOJIUTCS JIOTUYECKU paccCykaaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M € 3TUM 11€71€c000pa3HO BKJIIOYUTH B IPOTpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, MPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3jeibl MATEMAaTUYECKOT0 00pa30oBaHuUsl 1
CIOCOOCTBYIOIINE OBJIAJIEHHUIO oOy4JarommumMucs OCHOB YHUBEPCAJIBHOTO
MaTeMaTU4YeCcKoro  si3pika. Takum  o0pa3oMm, MOXHO  yTBEpXKIaTh, UTO
coliepKaTeIbHOW U CTPYKTYPHOM OCOOCHHOCTBIO Kypca «Auredpa» SBISETCA €ro
MHTETPUPOBAHHBINA XapakTep.

Conepxanue nuHUM «Yucna W BBIYUCIEHUS» CIYKUT OCHOBOW st
JaNbHEHUIIIET0 M3yYeHUs MaTEeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYyYaIOIIHUXCS
JIOTUYECKOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS alTOPUTMAMU, a
TaKKe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX JIsI TTOBCEAHEBHOM
AKU3HU. Pa3BuTHE MOHATHS O YHUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAJIbHBIMU U
HUppanMoHaIbHBIMU YUCIaMU, (GOPMUPOBAHHEM MPEJCTABICHUN O JIEeHCTBUTEIHLHOM
yycie. 3aBeplleHUE OCBOCHUS YHCIOBOM JIMHUM OTHECEHO K CTapuIeMy 3BEHY
o0111ero oOpa3oBaHusl.

Conepxanue JByX aareOpanuecKux JUHUNA — «AJIreOpandecKue BBIPKCHUS
U «YpaBHEHUS M HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYyUYAIOIIMXCA
MaTeMaTUYECKOro arapara, HEOOXOAMMOTO [JIsi peIlleHUs] 3ajlad MaTeMaTHKH,
CMEKHBIX TPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/lady. B OCHOBHOI mIKOJE



yueOHBI MaTepuall TPYNIUPYETCs] BOKPYT pPAallMOHANBHBIX BBIpRXKEHUU. Ajredpa
JEMOHCTPUPYET 3HAYEHUE MATEMATUKH KakK sI3bIKa JUIsl IOCTPOEHUS MAaTEMATUYECKUX
MOJIeTIel, OMUCaHMsl MPOLECCOB M SIBICHUN peaibHOrO Mupa. B 3amaum oOydeHus
anredpe BXOJAT TakKe JalIbHEHIIEEe pa3BUTHE ANTOPUTMHUYECKOTO MBIIIIEHHUS,
HEOOXOAUMOI0, B YAaCTHOCTH, AJII OCBOCHMs Kypca WMH(OPMATUKHU, U OBJAJCHUE
HaBbIKAaMHU JEAYKTUBHBIX paccyxaeHuid. I[IpeoOpazoBaHue CHUMBOJIBHBIX (HOpM
BHOCHUT CBOH creun(uyecKuil BKJIaJ B pa3BUTUE BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue (yHKUMOHAIBHO-Tpa(pUUECKON JTUHUM HALEIEHO Ha IMOJyuyeHUe
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTH4eCKOW MOJIENTH IS
OMHCAaHUsI M HUCCIEJOBAHMUS PAa3HO-00Opa3HBIX MPOILIECCOB M SBJICHHUM B MPUPOIEC U
obmecTBe. M3ydyeHue 3TOro Marepuana CIOCOOCTBYET Pa3BUTHIO y 00ydarolIuXcs
YMEHHS UCIIOJIB30BaTh PA3JIMYHbBIC BBIPAZUTEIBHBIE CPEACTBA SA3bIKA MATEMaTUKA —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpauueckre, BHOCHUT BKJIal B (HOPMUPOBAHHE
IIPEACTABIICHUM O POJIM MATEMATHUKU B PA3BUTHUH LIMBUJIN3ALUU U KYJIbTYPBHI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBId Kypc
«AnreOpa», KOTOpBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COACPKAHUSA:
«Yucna ©  BBIUMCICHUS», «ANTEOpandyecKue BbIpAKCHUS», «YpaBHEHUA U
HEpPaBEHCTBA», « DYHKIIUN.

VYyeOHbIN MJIaH HAa U3ydyeHUe anredpbl B 7-9 Kjaccax OTBOAUT HE MeHee 3
y4eOHBIX YacCOB B HEJEII0 B TEUCHHUE KaXJOro rojaa oOy4deHHs, BCEro 3a TPU rojia
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

COJAEPXXAHUE YYEBHOT'O KYPCA «AJITEBPA» (I10 TOAAM OBYYEHUA)
7 KJIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHbIE W JECATUYHBIC, MEPEX0o] OT OIHON (OPMBI 3amUCU
npobeit k gpyroi. IloHaTHe palMOHANIBHOTO 4YHUCJA, 3aluCh, CpPaBHEHUE,
VHOOPAOYMBAHUE  PALMOHANBHBIX  yuceld. Apudmernueckue  JEUCTBUS  C
palMOHAJIBHBIMU 4YHCIIaMU. PerieHue 3amad U3 peajnbHOM NPaKTUKM HA 4YacTH, HA
TpoOH.

Crenenb C HaTypaJbHBIM IIOKa3aTeJeM: OIpelesieHue, MpeodpazoBaHKe
BBIpQKEHUN Ha OCHOBE ONPEENICHUS], 3alIUCh OOJIBIINX YUCEIL.

[TporeHThl, 3anKch NPOIIEHTOB B BUAE APOOU U IpoOH B BUJE MpOLEeHTOB. Tpu
OCHOBHBIE 33]1a4¥ Ha MPOLEHTHI, PEIICHHUE 3a/1a4 U3 PEaTbHOU NMPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JIETUMOCTH, pa3JIOKEHUE Ha  MHOXKUTEIU
HaTypaJbHbIX YUCE.

PeanbHble  3aBUCMMOCTHM, B TOM  4Hcle TpsMas W oOpaTHas



IIPONIOPLIMOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[lepeMeHHBIE, YMCIOBOE 3HAYECHHE BBIPAKEHUS C IEepeMeHHOM. [lomycTumble
3Ha4YeHUsl nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXKIY BEIMYWHAMHU B BHJIC
(dbopmybl. Beruucienus o gopmymnam.

[IpeoOpazoBanre OYKBEHHBIX BBIPAKEHUM, TOXKIECCTBEHHO PAaBHBIC BHIPAXKECHUS,
npaBuiia MpeoOpa3oBaHMsl CyMM U TPOU3BEICHUI, MpaBujia PACKPBITHS CKOOOK U
NpUBENICHUS TOJIOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpHounensl 1 MHOrowieHbl. CreneHb MHOrowieHa. ClOXeHUe, BBIYMTAHUE,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIbI COKPALIEHHOIO YMHOKEHUS: KBAaIpaT CyMMBI U
KBazpaT pasHocTd. Popmyiia pa3HOCTH KBaapaToB. PasnmokeHue MHOTOYWIEHOB Ha
MHOKHTEJIH.

YpaBHeHust

VYpaBHEeHUE, KOpEHb YypaBHEHHUs, IMpaBUia MpeoOpa3oBaHMs ypaBHEHUS,
PaBHOCUIIBHOCTDh YPaBHEHU.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCJIO KOPHEW JIMHEWHOIO
YPaBHEHUS, pEIICHUE JIMHENHBIX ypaBHEHUI. COCTaBIEHNE YPaBHEHUM I10 YCIOBUIO
3a1auu. Perienne TeKCTOBBIX 3a1a4 € IOMOLIBIO YPAaBHEHUM.

*JInHeHHOe ypaBHEHHE C ABYMs IIEPEMEHHBIME 1 ero rpaduk . CrucTeMa aByX
JVMHEWHBIX YpaBHEHUW C JByMs IIEpEMEHHBbIMU. PelleHue cHUcTeM YpaBHEHUU
Croco00M NOJCTAaHOBKH. [IpuMepsl peleHusl TEKCTOBBIX 3a/1ady C MOMOILBIO CUCTEM
YpaBHECHUM.

DOyHKIUU

Koopaunara Touku Ha npsMoi. YucnoBsle TpOMEXKYTKU. PaccTrossHne mMexay
IBYMs TOYKAMU KOOPAMHATHOMN MPSIMOMA.

[IpsmoyronpHas cucrema koopauHat, ocu OX m Oy. Abcuucca m opauHara
TOYKM Ha KOOPJIMHATHOW TuIOoCKOCTH. lIpuMmepsl rpadukoB, 3amaHHbIX (OpMySaMu.
Urenue rpadKoB pealbHbIX 3aBUCUMOCTEH.

[Tonsarue ¢pynkuuu. ['paduk ¢pynkmmu. CoiictBa dyHkumi. Jlunelinas GyHkIus,
e¢ rpaduk. I'papuk pynkumm Yy = kx + b. *I'padpuueckoe peirenne IMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUN™.

8 KJIACC

Yuciia ¥ BBIYUCTIEHUSA

KBagparueiii kopeHb u3 uyucna. *llonstue 00 uppalMOHAIBHOM YHCIIE.
JlecaTuuHble TIPUOMDKEHUST UppalluoHaIbHBIX yucen™. CBoicTBa apuMETHIECKUX
KBaJIpaTHBIX KOpHEH M UX MPUMEHEHHE K MTPEoOpa30BaHUIO YUCIOBBIX BhIPAXKEHUN U
BBIUMCIICHUSM. * JIcHCTBUTEIIBHBIC YUCIA™.

1
3)_IGCL u gajiec * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILJIaHE. He,uaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeM HU3y4aeMoro mMmarepuaja.



CremneHb ¢ LEabIM IMOKa3aTeNeM U €€ cBoricTBa. CTaHIapTHAS 3alKMCh YNCTA.

AnredpanyecKue BbIPpaKeHUs

KBagpaTHblil TpEXUsIEH; pa3ioKEeHUE KBAJIPATHOIO TPEXUIICHA HA MHOKUTEH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckol JIpoOu.
CnoxxeHue, BbBIYUTAHUE, YMHOXEHHUE, JIeJICHHE anreOpauvyeckux  JApoOei.
PannonanbsHbie BBIpaXKEHUS U UX MPE0Opa3OBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBanparnoeypaBHenue,popMynakopHEeHKBaIpaTHOrOypaBHEHUSI. *Teopema
Buera*. Pemmenue ypaBHeHUMN, CBOJAIIMXCS K TUHEHHBIM M KBaJApaTHBIM. [IpocTeitmme
IpOOHO-paIOHATIbHBIE YPAaBHEHUSL.

*T'padrueckassHHTEPIIPETAITUAYPABHEHUIUCABYMITIEPEMEHHBIMA W CHCTEM
JUHEHHBIX YpaBHEHW ¢ JAByMs NepeMeHHbIMH™. Ilpumepbl pemeHuss cuctem
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Perenne TeKCTOBBIX 3a71a4 alredpandeckum crnocooom.

UucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHON MEPEMEHHOM.
PaBHOCHMNIBHOCTH HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl TMHERHBIX HEPABEHCTB C OJJHOM TEPEMEHHOM.

DOyHKUIMHA

[Tonsitue gpynkiuu. OOIaCTh ONpEAeNieHUs U MHOXKECTBO 3HAYCHUHN (PYHKITUH.
CrniocoObl 3a1anus QyHKITUH.

I'padux ¢ynkuuu. Ytenue cBovicTB PyHkiuu mno e€ rpaduxy. IIpumeps
rpa@uKoB QYHKIHMA, OTPaXKAIOIIUX PEAIbHBIE TPOLIECCHI.

OyHKIMY, ONHUCHIBAIOIIME TIPSIMYI0 U OOpaTHYH MNPONOPIHMOHAIBHBIC

k
3aBUCUMOCTH, UX Trpaduku. DyHKOUU Yy = X, y=X, y= Jx, Yy=-.
X

*T"padmueckoe pelieHrne ypaBHEHU U CUCTEM YpaBHEHUN™.

7 KJIACC

Yucaa v BIYMCICHUSA

BbInonHsATh, coderas yCTHbIE M NHCbMEHHbIE NPUEMBI, apUPMETHUECKUE
NEUCTBUA C PAllMOHAJIbHBIMU YHCIIAMH.

HaxoauTh 3HaYeHWs YHUCIIOBBIX BBIPAXKEHUN; NPUMEHATh pa3HOOOpa3HbIe
CHOCOObI M TNMPUEMBI BBIYMCIICHUS 3HAUYEHUN JPOOHBIX BBIPAKEHUU, COJAEpIKaIlIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH.

[lepexomuth OT onHOM (popMBbI 3amuicd 4Mced K Jpyrod (ImpeoOpazoBbIBATH
JNECATUYHYIO IpoOh B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YAaCTHOCTU B OECKOHEUHYIO AECATUYHYIO ApoOb). CpaBHUBATH U
YIOPSAI0YMBATH pallMOHATIBHBIEC YUCIIA.

OKpyIJIsTh YnCa.

BbITIONHATS TPUKUIKY M OLEHKY pe3yibTaTa BBIYMCIICHUN, OLEHKY 3HAYEHUHN
YU CJIOBBIX BBIPAKECHUMU.

BBITTONHATE JEHCTBHSL CO CTENEHAMHM C HAaTypaJbHBIMHM ITOKa3aTessIMH (C



OTIOPOH Ha CIIPaBOYHYIO HH(POPMAIHIO).

[IprMeHATh NMPU3HAKKU AECIUMOCTH, PA3JI0KEHUE HA MHOYKUTENIN HATYPAJIbHbBIX
quCe.

Pemate mpocrteilime MNpakTUKO-OPUEHTHPOBAHHBIE 33Ja4d, CBSI3aHHBIE C
OTHOLIEHUEM BEJIMYHH, MIPOMOPLIMOHATIEHOCTHEO BEJINYMH, MIPOLICHTAMU;
UHTEPIIPETUPOBATHh PE3YJIbTAThl PEUICHUS 33Ja4 C YYETOM OTPaHUUYEHUM, CBSI3aHHBIX
CO CBOWMCTBaMH pPacCMaTPUBAEMbBIX OOBEKTOB.

AnredOpandeckue BbIPAKEHUS

OpueHTHpOBaTbCSI B TMOHATHSX M ONEpPUPOBATh HAa 0a30BOM YpPOBHE
anre0pandecKo TEPMUHOIOTHEH M CHMBOJIUKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIP@XEHUW MpPU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoIONHATE peoOpa3oBaHus LEJIOT0 BBIPAXKEHUS B MHOTOYJIEH NPHUBEACHUEM
MOJTIOOHBIX CIAaraeMbIX, pAaCKPHITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOYIEHAa Ha
MHOT'OWIEH, IPUMEHTh (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OmOpoi
Ha CIPaBOYHYIO HH(OPMALIUIO).

OCyIIEecTBIIATh Pa3JIOKEHUE MHOIOYIECHOB HA MHOXHUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKH CIaraéMblX, TPUMEHEHHUS
(bopMyJ1 COKpaIIEHHOIO YMHOKEHHSI (C OTOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWIEHOB JJIsl PEIICHUS Pa3IMyYHbIX 3a]1a4 U3
MaTEeMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIbHOU IPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypAJIBHBIMM IOKA3aTENSAMH JUIS
npeoOpa3zoBaHusl BEIpAKEHUH (C OMOPOil HAa CIIPaBOYHYIO MH(POPMAIIHIO).

YpaBHeHHS U HEPABEHCTBA

Pewlare JMHENHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NPUMEHSSA IPaBUIIA
IIEpEX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCUIILHOMY eMy. [IpoBepsTh, sABiseTcs n
YHUCJIO0 KOPHEM YPaBHEHUS.

WmeTs mpencraBieHHe O rpapUuecKUMX METOAax MpH PELICHUH JIMHEWHBIX
YPABHEHHU U UX CHUCTEM.

[TonbGupatre mnpuMepsl Map YKCEN, SBISIOUUXCA pPELIEHUEM JMHEHHOro
YPaBHEHMUS C ABYMS IIEPEMEHHBIMHU.

CTpouTh B KOOpIAMHATHON TIOCKOCTU TpaduK JIUHEWHOTO YPaBHEHHUS C JBYMs
MEPEMEHHBIMU; MOJIb3YsICh IPAPUKOM, IPUBOIUTH IPUMEPHI PELLICHUS] YPaBHEHUS.

Pemats cucrteMsl IByX JIMHEHHBIX YPAaBHEHUU C ABYMS IIEPEMEHHBIMHU, B TOM
gucye rpaguyecku (¢ Omopoi Ha aiTOPUTM YUeOHBIX IEUCTBU).

CocTaBnsTh (1MOCie COBMECTHOTO aHANM3a) M pellaTh JUHEHHOE ypaBHEHHE
WY CUCTEMY JIMHEHMHBIX YPaBHEHWH MO YCIOBHUIO 3aJa4M, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4y ITOJTYYEHHBINA PE3YIIbTAT.

Koopaunarel u rpaguxu. @yHKuuu

N3o0paxkath HA KOOPAMHATHOM MPSMOM TOUYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI; 3alIMCHIBATh YMCIIOBBIE IIPOMEXKYTKH Ha



anre0pandecKoM sI3bIKe.

OTmeuaTh B KOOPJIMHATHOM MJIOCKOCTH TOYKM MO 33JaHHBIM KOOpPJIWHATaM;
CTPOUTH TpauKK TMHEUHBIX QyHKIUH. CTpouTs rpaduk GpyHkmn Y = kX + b.

OnuceiBaTh C TOMOINBIO (YHKIMHA M3BECTHBIE 3aBUCHUMOCTH  MEXIY
BEJIMYMHAMHU (IO QITOPUTMY Y4YeOHBIX NEHCTBHIA): CKOPOCTb, BpPEMs, PACCTOSHHUE;
IIeHa, KOJIMYEeCTBO, CTOUMOCTh; MPOU3BOAUTEIBHOCTD, BpeMs, 00bEM PaOOTHI.

HaxonuTe 3HaueHne QyHKIUY 110 3HAYCHUIO €€ apryMeHTa.

[lonumatp Tpaduueckuii crnocoO MpencTaBleHUs U aHaluW3a WHGOPMAIIH;
M3BJIEKaTh U MHTEPIPETUPOBATh MHPOPMALIUIO U3 IpaUKOB peabHBIX MPOIECCOB U
3aBUCHUMOCTEMN.

8 KJIACC

Yuciaa v BIYMCICHUSA

Hcnonp30BaTh HadYaJIbHBIE IIPEACTABICHHUS O MHOYKECTBE JEUCTBUTEIBHBIX
YuCeN I CPaBHEHMs, OKPYIJIEHUS U BBIYMCIEHUH; U300paxarh AEHCTBUTEIbHBIC
Yyycila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsATh TOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHU, HCIOJIb3ySd MPU HEOOXOJIMMOCTH KaJIbKYJISITOP; BBIMNOJIHATH
mpocTelime mnpeoOpa3oBaHus BBIPAKEHHUM, COAEpKAIIUX KBaJpaTHbIE KOPHH,
HCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX U MaJbIX YHUCENI C MOMOIIBIO JCCATUYHBIX
npoOeii u creneHelt yucna 10.

AJuiredOpanvyecKue BbIPaKEeHUA

[IpumMeHAT, TNOHATHE CTENEHW C L[EJIbIM  MOKA3aTeJeM, BBIIOJIHATh
npeoOpa3oBaHUs BBIPAKEHUM, COJEPXKAIIMX CTEINEHW C LEeIbIM ToKaszareineM (C
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIUN).

BBIMONHATE HECIOXKHBIE TOXKIECTBEHHbIE NPeoOpa3oBaHUs palMOHATBHBIX
BBIPQXXEHUI HAa OCHOBE MPaBWJI JCHCTBUM HaJl MHOTOUYJICHAMH U aJreOpanvyecKUuMHU
JIPOOSMHU.

PacknanpiBaTh KBaJpaTHBINA TPEXUICH HA MHOKHUTEIIH.

[TpumensTh nmpeobpa3oBaHus BHIPAKEHUM JJI PEUICHUS Pa3JIMYHBIX 3a7a4 U3
MAaTEMATUKH, CMEKHBIX MIPEJIMETOB, U3 PEATILHOU MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pewiats nuHelHbIE, KBaIpaTHbIE YPAaBHEHUS (C UCIIOIb30BAaHUEM CIIPABOYHOM
nHpopMaIuu) W paldOHAJbHBIC YPaBHEHUS, CBOJAIIUECS K HUM, CHUCTEMBI ABYX
YpPaBHEHUM C ABYMsSI IEPEMEHHBIMU.

IIpoBONTE MPOCTENUIINE HUCCIEAOBAHUS YPAaBHEHUW U CUCTEM YPaBHECHUH, B
TOM YHCJI€ C MPUMEHEHHEM TpaduuecKkux npeacTaBieHuil (yCcTaHaBIUBaTh, UMEET JIU
YpaBHEHUE WM CHUCTeMa YPaBHEHHUW pEIIeHUs, €CIM UMEET, TO CKOJIbKO, U Mp.) C
OMOPOI HA aNTOPUTM YUEOHBIX ACUCTBUI.

[lepexoauTh OT cioBecHOW (OPMYIMPOBKM 3a7auu K €€ anredpanydeckoit
MOJIEJIM C TOMOUIBIO COCTaBJICHUsS YPAaBHECHUS WJIMA CHCTEMbl YPAaBHEHHU,



WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4U MOJYYEHHBIA PE3YJIbTAT.
[IpuMeEHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIs CPABHEHUSI, OLICHKU; pEIIaTh
JTUHEHHBIC HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpaduueCcKyro
WJUTFOCTPALMI0 MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
DOyHKUIMHA
OnepupoBath Ha 0a30BOM ypOBHE (YHKIMOHAIbHBIC TOHATUS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUS); OMpPENENsATh 3HaueHHE (QYHKIUMU IO
3HAYEHHUIO apTyMEHTa; ONPEACIIATh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

. 2 3
Crpouts rpaduku 3rmeMeHTapHbIX QyHKIMN Buaa , Yy = X, Y = X, ¥ =+/x ,
k . o .
Y= — ; OIHUCHIBaTh CBOWCTBA 4YHCIOBOW ¢yHKIMM 1o e€ rpaduky (mpu
X

b

HEO0OXOIMMOCTH C HAMPABJIAIOIICH TOMOIIIBIO).
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VYpaBHeHus u 20 1 https://m.edso00.ru/6M3BVY1
HEPaBEHCTBA OF
Koopaunarsl u
https://m.edsoo.ru/HIOIBN9V
rpaduKy. 24 1 Vv
DyHKIMHU -
[ToBTOpEHUE U https://m.edsoo.ru/ XBWB68A
6 1
00001enne XB
OBIIEE
KOJIMYECTBO
102 5 0
YACOB I1O
I[MTPOT'PAMME
8 KJIACC
No HanmenoBan @ KosmnuecTBo 4acoB DJIeKTPOHHbIE
© | He pa3iesioB M (undpoBbie)
n/ Bcer  Kourpoubu IMpakTuyeck
TeM o0pa3oBaTe/bHbIC
n 0 ble padoThI ue padboTsbl
NMPOrpaMmblI pecypchl
Yucna u
BBIYMCIICHHUS. https://m.edsoo0.ru/ORMAGN
1 15
KBaapatHbie HCK
KOPHH
Yucna u
BBIUMCIICHHSI.
https://m.eds00.ru/Q7A3CXOl
2 Crenens ¢ 7 L
LEIBIM o
MoKa3aTeJIeM
Anrebpanueck https://m.edso0.ru/GB7K30K
3 5 1
ue CG



https://m.edsoo.ru/3T9611VNP
https://m.edsoo.ru/3T9611VNP
https://m.edsoo.ru/XKZQS616W
https://m.edsoo.ru/XKZQS616W
https://m.edsoo.ru/6M3BVY1OF
https://m.edsoo.ru/6M3BVY1OF
https://m.edsoo.ru/HIOI8N9VV
https://m.edsoo.ru/HIOI8N9VV
https://m.edsoo.ru/XBWB68AXB
https://m.edsoo.ru/XBWB68AXB
https://m.edsoo.ru/0RMAGNHCK
https://m.edsoo.ru/0RMAGNHCK
https://m.edsoo.ru/Q7A3CXOIL
https://m.edsoo.ru/Q7A3CXOIL
https://m.edsoo.ru/GB7K3OKCG
https://m.edsoo.ru/GB7K3OKCG

BBIPAXKEHUS.
KBangpaTHbiit
TpEXUIICH

AnreOpanueck
ue
BBIPOKCHHS. 15 1
Anrebpanueck
ast Ipoob

https://m.edsoo.ru/Y683RP1V
9

YpaBHeHus u
HEPABEHCTBA.

P 15 1
KBanpatubie

YpaBHCHHUA

https://m.edsoo.ru/UDKT3SX
oP

VYpaBHeHus u
HEpaBEHCTBA.
P 13

Cucremsl
YpaBHEHUU

https://m.edsoo.ru/ICOH5LYT
w

10

VYpaBHeHus u
HEpaBEHCTBA. 12 1
HepasencrBa
DyHKIUH.
OcHOBHBIE 5
MTOHSTHUSA
DyHKINH.
Yucnosbie 9
byHKIIUN
[ToBTOpEeHue n
00o01mieHne

https://m.edsoo.ru/5DGS1000
4

https://m.edso00.ru/30OQTSJOR
U

https://m.edsoo.ru/B2NFZC7
XH

https://m.edsoo0.ru/SQCV6UF
oT

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

HOYPOYHOE IINTAHUPOBAHHUE

102 6

7 KIIACC

Ne

n/
n

KoJunuyecTBo 4acoB

KonTtpoasn
HbIE

Bce
ro

Tema ypoka

padoTbl

Jlara
usyue
HUS

IIpakTHye
cKHe
padoThI

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypcbl

Iloustue
palMOHAIBHOTO 1
qycia

https://m.edso0.ru/JJSPO
LJ5P



https://m.edsoo.ru/Y683RP1V9
https://m.edsoo.ru/Y683RP1V9
https://m.edsoo.ru/UDKT3SX0P
https://m.edsoo.ru/UDKT3SX0P
https://m.edsoo.ru/1C0H5LYTW
https://m.edsoo.ru/1C0H5LYTW
https://m.edsoo.ru/5DGS10O04
https://m.edsoo.ru/5DGS10O04
https://m.edsoo.ru/3OQTSJORU
https://m.edsoo.ru/3OQTSJORU
https://m.edsoo.ru/B2NFZC7XH
https://m.edsoo.ru/B2NFZC7XH
https://m.edsoo.ru/SQCV6UFOT
https://m.edsoo.ru/SQCV6UFOT
https://m.edsoo.ru/JJSPOLJ5P
https://m.edsoo.ru/JJSPOLJ5P

Apudmerraeck
W€ NEUCTBHUA C

https://m.edsoo.ru/5YQ51

2
palMOHAIBHBIM 10PH
U YHACJIaMHA
Apudmernuaeck
3 W€ NEUCTBHUA C https://m.edsoo.ru/VBKU
palMOHAIBHBIM YALI3
U YHACJIaMHA
Apudmernuaeck
4 He JEeUCTBHUA C https://m.edsoo.ru/RKKG
palMOHAIBHBIM CDWDX
U YHACJIAMUA
Apudmernyaeck
5 e NEUCTBHUA C https://m.edso0.ru/6J97W
panOHAIBHBIM H7B0
U YHACJIAMUA
Apudmernaeck
6 W€ NEUCTBHUA C https://m.edsoo.ru/XOBI
pauroOHAIBLHBIM CPKYU
" yucjiamMun
CpaBHenue,
opAI0YHNBAHHU
5 yropsi https://m.edsoo.ru/Q5HC
¢ 4XNN1
palMOHAIBHBIX
qucel
CpaBHenue,
opAI0YNBAHHU
8 ZH AR https://m.edsoo.ru/ZXX1
60XM6
paurOHAIBHBIX
qHcell
CpaBHeHue,
opAI0YHNBAHHU
9 yropsi https://m.edso0.ru/68SK
¢ NGFY1
palMOHAIBHBIX
yrcel
Cremness ¢
10 https://m.edsoo.ru/JNAP6
HATypaJIbHBIM MXKP
roxasarejieM
Crenens ¢
11 S — https://m.edsoo0.ru/7X0S
P TGAUE

IIoKa3aTcjiemM



https://m.edsoo.ru/5YQ51IOPH
https://m.edsoo.ru/5YQ51IOPH
https://m.edsoo.ru/VBKUYA1I3
https://m.edsoo.ru/VBKUYA1I3
https://m.edsoo.ru/RKKGCDWDX
https://m.edsoo.ru/RKKGCDWDX
https://m.edsoo.ru/6J97WH7B0
https://m.edsoo.ru/6J97WH7B0
https://m.edsoo.ru/XOBICPKYU
https://m.edsoo.ru/XOBICPKYU
https://m.edsoo.ru/Q5HC4XNN1
https://m.edsoo.ru/Q5HC4XNN1
https://m.edsoo.ru/ZXX16OXM6
https://m.edsoo.ru/ZXX16OXM6
https://m.edsoo.ru/68SKNGFY1
https://m.edsoo.ru/68SKNGFY1
https://m.edsoo.ru/JNAP6MXKP
https://m.edsoo.ru/JNAP6MXKP
https://m.edsoo.ru/7XOSTGAUE
https://m.edsoo.ru/7XOSTGAUE

Crenenn ¢

12 HATYPATBHEIM https://m.edsoo.ru/Z2DM
K5TOQ
MokKa3aTrejieM
13 S:;I;:;B:IHM https://m.edsoo.ru/30K9H
K3ES5
MokKa3aTrejieM
14 S:;I;:;B:IHM https://m.edsoo.ru/XRAU
8P9XC
rokazarejieMm
Pemenne
OCHOBHBIX
3a/1a4 Ha JApooH, https://m.edso0.ru/88A9S
15
MPOLIEHTHI U3 XJOC
peaIbHOM
MPAaKTUKHU
Pemenne
OCHOBHBIX
16 3a/1a4 Ha ApooH, https://m.edso0.ru/ZK6C
MPOLIEHTHI U3 AOTTS
peaIbHOM
MPAKTUKH
Pemenne
OCHOBHBIX
3a/1a4 Ha JApooH, https://m.eds00.ru/XJOO
17
MPOLECHTHI U3 68PRV
peanbHOU
MIPAKTUKHU
Pemenne
OCHOBHBIX
3a/1a4 Ha qpooH, https://m.edsoo.ru/ZRZR
18
MPOLEHTHI U3 56B42
peanbHOU
MPAKTUKHU
[Ipu3naku
JIEIMMOCTH,
19 pa3ioKEeHMs Ha https://m.edsoo.ru/M9B2
MHOKHTEH YO06EH
HaTypaJbHbIX
YUCE
[Ipusnaku
20 eTHMOCTH, https://m.edsoo.ru/QMEK
SFB3K

Pa3JI0XKCHUA Ha



https://m.edsoo.ru/Z2DMK5TOQ
https://m.edsoo.ru/Z2DMK5TOQ
https://m.edsoo.ru/30K9HK3E5
https://m.edsoo.ru/30K9HK3E5
https://m.edsoo.ru/XRAU8P9XC
https://m.edsoo.ru/XRAU8P9XC
https://m.edsoo.ru/88A9SXJ0C
https://m.edsoo.ru/88A9SXJ0C
https://m.edsoo.ru/ZK6CAOTT5
https://m.edsoo.ru/ZK6CAOTT5
https://m.edsoo.ru/XJOO68PRV
https://m.edsoo.ru/XJOO68PRV
https://m.edsoo.ru/ZRZR56B42
https://m.edsoo.ru/ZRZR56B42
https://m.edsoo.ru/M9B2Y06EH
https://m.edsoo.ru/M9B2Y06EH
https://m.edsoo.ru/QMEKSFB3K
https://m.edsoo.ru/QMEKSFB3K

MHOXUTCIIN

HaATypaJIbHbIX
yucell
PeanbHbie
3aBUCUMOCTH.

21 [Ipsamas u https://m.edsoo.ru/ZGBI
obOpaTtHas DNSAT
MPOIOPLIUOHAIIB
HOCTHU
PeanbHbie
3aBHCUMOCTH.

99 [Ipsamas u https://m.edso00.ru/7P7G
obOpatHas GF7FW
MPOIOPLIUOHAIb
HOCTH
PeanbHble
3aBUCHUMOCTH.

23 [Ipsamas u https://m.edsoo.ru/SDPN
obOpaTtHas 9TZ6X
MPOTIOPIIMOHAITH
HOCTH
PeanbHble
3aBUCHUMOCTH.

24 [Ipsimas u https://m.edsoo.ru/TQHP
obparnas VAWHS
MPOTIOPIIMOHAITH
HOCTH
KonTponbHas

o5 pabota o Teme https://m.edsoo.ru/HBPV
"ParninonaabpHbIe HNVWX
ymcna"

26 bykBeHHbIE https://m.eds00.ru/6UVO
BBIPOKECHHS UYGHZ

97 Dopmyhi https://m.edsoo.ru/ULON

SBEMQ
https://m.eds00.ru/811X5

28 Dopmyisl GM37
IIepemeHnHsle.

Homyctumsle https://m.edsoo.ru/U1S48

29
3HAYECHHUS IT7P
MepEeMEHHBIX

30 [IpeobpazoBanu https://m.edsoo.ru/SAWK



https://m.edsoo.ru/ZGBIDNS4T
https://m.edsoo.ru/ZGBIDNS4T
https://m.edsoo.ru/7P7GGF7FW
https://m.edsoo.ru/7P7GGF7FW
https://m.edsoo.ru/SDPN9TZ6X
https://m.edsoo.ru/SDPN9TZ6X
https://m.edsoo.ru/TQHPVAWHS
https://m.edsoo.ru/TQHPVAWHS
https://m.edsoo.ru/HBPVHNVWX
https://m.edsoo.ru/HBPVHNVWX
https://m.edsoo.ru/6UVOUYGHZ
https://m.edsoo.ru/6UVOUYGHZ
https://m.edsoo.ru/ULONSB6MQ
https://m.edsoo.ru/ULONSB6MQ
https://m.edsoo.ru/811X5GM37
https://m.edsoo.ru/811X5GM37
https://m.edsoo.ru/U1S48TT7P
https://m.edsoo.ru/U1S48TT7P
https://m.edsoo.ru/SAWKAC5UI

31

€ OYKBEHHBIX
BBIPAXKCHHUI,
packpbITHE
CKOOOK 1
MIPUBE/ICHUC
M0T00HBIX
CJIaraeMbIX

[IpeoOpazoBanu
€ OYKBEHHBIX
BBIPAKECHU,
packpbITHE
CKOOOK |
MIPUBE/ICHUC
MOAOOHBIX
cllaraeMbIX

AC5UI

https://m.edsoo.ru/NMFL
9ZXGT

32

33

34

35

36

[IpeobpazoBanu
¢ OYKBEHHBIX
BBIPAKECHU,
pacKpbITHE
CKOOOK 1
MpUBEICHUE
MOAOOHBIX
CJTaraeMbIX

[TpeoOpazoBanu
¢ OYKBEHHBIX
BBIPAKECHU,
pacKkpbITHE
CKOOOK U
MIPUBE/ICHUC
IMOO0HBIX
clIaraeMbIxX

CBolicTBa
CTEIEHH C
HaTypaJbHbIM
IoKa3aTejieM

CBolicTBa
CTEIEHHU C
HaTypaJbHbIM
IoKa3aTejieM

CsoiicTBa
CTEIIEHH C 1
HATYPaJbHBIM

https://m.edsoo.ru/MT7LI

HJTI

https://m.edsoo.ru/2PS60
L2MX

https://m.edsoo.ru/NWOP
GZD5X

https://m.edsoo.ru/FHTO
061K9

https://m.edsoo.ru/B6428
B6HE



https://m.edsoo.ru/NMFL9ZXGT
https://m.edsoo.ru/NMFL9ZXGT
https://m.edsoo.ru/MT7LIHJTI
https://m.edsoo.ru/MT7LIHJTI
https://m.edsoo.ru/2PS60L2MX
https://m.edsoo.ru/2PS60L2MX
https://m.edsoo.ru/NW0PGZD5X
https://m.edsoo.ru/NW0PGZD5X
https://m.edsoo.ru/FHT0O6IK9
https://m.edsoo.ru/FHT0O6IK9
https://m.edsoo.ru/B6428B6HE
https://m.edsoo.ru/B6428B6HE

IIoKa3arecjieM

37 MHOLOWICHEL https://m.edsoo.ru/5BYR
PH63Q
https://m.edsoo.ru/TX5A

38 MHoroujieHbl 1BYOP
CrnoxeHue,

39 BBIYHTAHUE, https://m.edso0.ru/8QUZ
YMHO>KEHHE RWDNE
MHOTOYJICHOB
CrnoxeHue,

BBIYHTAHUE, https://m.edsoo.ru/V1EA

40
YMHOKECHHUE B8LKS
MHOTOYJICHOB
CnoxeHnue,

BBIYHTAHUC, https://m.eds00.ru/9SIVS

41
YMHOKECHHUE VCCR
MHOTOYJICHOB
CnoxeHnue,

42 BBIYHTAHUC, https://m.edso0.ru/8MVO
YMHO€EHHE VWOOX
MHOI'OYJICHOB
Dopmyitel

43 coxp ay SHHOTO https://m.edsoo.ru/NO4U

partt J1909
YMHOKEHHUS
Dopmyitel

44 P y” https://m.edsoo.ru/HO43
COKpAaIIEHHOTO N45XG
YMHOKEHHUS
Dopmysl

45 — https://m.edsoo.ru/M65H
COKPAILEHHOTO AZI9K
YMHOKEHHS
DdopmyIisl

46 P y" https://m.edsoo.ru/GKZX
COKpaIIEHHOTO 20760
YMHOKEHHS
Dopmysl

. https://m.edsoo.ru/lI0VSJ

47 COKpAIIEHHOTO

490G
YMHOKEHHUS
Pasnoxxenne

48 https://m.edsoo.ru/SNDJ
MHOTOYWIECHOB BUOPC
HAa MHOXUTCIIN

49 Paznoxxenune https://m.edsoo.ru/IFZ9Z

MHOI'O4YJICHOB

MWBF



https://m.edsoo.ru/5BYRPH63Q
https://m.edsoo.ru/5BYRPH63Q
https://m.edsoo.ru/TX5A1BY0P
https://m.edsoo.ru/TX5A1BY0P
https://m.edsoo.ru/8QUZRWDNE
https://m.edsoo.ru/8QUZRWDNE
https://m.edsoo.ru/V1EAB8LK5
https://m.edsoo.ru/V1EAB8LK5
https://m.edsoo.ru/9SIVSVCCR
https://m.edsoo.ru/9SIVSVCCR
https://m.edsoo.ru/8MVOVWOOX
https://m.edsoo.ru/8MVOVWOOX
https://m.edsoo.ru/NO4UJ1909
https://m.edsoo.ru/NO4UJ1909
https://m.edsoo.ru/HO43N45XG
https://m.edsoo.ru/HO43N45XG
https://m.edsoo.ru/M65HAZI9K
https://m.edsoo.ru/M65HAZI9K
https://m.edsoo.ru/GKZX2OZ60
https://m.edsoo.ru/GKZX2OZ60
https://m.edsoo.ru/I0VSJ49QG
https://m.edsoo.ru/I0VSJ49QG
https://m.edsoo.ru/SNDJBUQPC
https://m.edsoo.ru/SNDJBUQPC
https://m.edsoo.ru/IFZ9ZMWBF
https://m.edsoo.ru/IFZ9ZMWBF

Ha MHOXXKHNTCIN

50

o1

52

53

54

55

Pasnoxenune
MHOI'OYJICHOB
Ha MHOXXHUTCIIN

Pa3noxenue
MHOTOYJICHOB
Ha MHOYKUATEINA

KonTponbhas

pabora 1o Teme
"AnreOpanyeck
ve BhIpakeHus"

YpaBHeHue,
npaBmIia
npeoOpa3oBaHU
s YpaBHEHUS,
PaBHOCHJIBHOCT
b YPaBHEHUI

JIuneiinoe
YpaBHEHUE C
OTHOH
IIEPEMEHHOM,
penieHue
JIMHEHHBIX
ypaBHEHUU

JInneiiHoe
ypaBHEHUE C
OJTHOH
IIEPEMEHHOM,
pelienue
JIMHEWHBIX
yYpaBHEHUU

https://m.edsoo.ru/VHOY
083S6

https://m.edsoo.ru/OW7B
ZH4R7

https://m.edsoo.ru/BDDE
VS4EK

https://m.edsoo.ru/GRH9
GP2KI

https://m.edsoo.ru/J9IAC
3MES

https://m.edsoo.ru/0QRS
EM6NP

56

57

Jlunetinoe
ypaBHEHUE C
OTHOH
[IEPEMEHHOM,
pelenue
JIMHEMHBIX
YpaBHEHUNU

Pemenue 3agau
C IIOMOLIBIO
YpaBHEHUNU

https://m.edsoo.ru/D69W
XRO9D

https://m.edsoo.ru/PQ795
X9GS

58

Pemenue 3agau

https://m.edsoo.ru/NAYY



https://m.edsoo.ru/VHOYO83S6
https://m.edsoo.ru/VHOYO83S6
https://m.edsoo.ru/OW7BZH4R7
https://m.edsoo.ru/OW7BZH4R7
https://m.edsoo.ru/BDDEVS4EK
https://m.edsoo.ru/BDDEVS4EK
https://m.edsoo.ru/GRH9GP2KI
https://m.edsoo.ru/GRH9GP2KI
https://m.edsoo.ru/J9IAC3MES
https://m.edsoo.ru/J9IAC3MES
https://m.edsoo.ru/0QRSEM6NP
https://m.edsoo.ru/0QRSEM6NP
https://m.edsoo.ru/D69WXRO9D
https://m.edsoo.ru/D69WXRO9D
https://m.edsoo.ru/PQ795X9GS
https://m.edsoo.ru/PQ795X9GS
https://m.edsoo.ru/NAYY0Z53U

C TIOMOIIIbIO
ypaBHEHUH

0Z53U

59

Pemenue 3agaa
C IIOMOIIBIO
ypaBHEHUI

https://m.edsoo.ru/A2Y4
UUQVN

60

61

62

63

64

65

66

67

Penrtenue 3amau
C IOMOIIBIO
ypaBHEHUU

JIuneitnoe
ypaBHEHHE C
JBYMSI
NIepEMEHHBIMH
U ero rpaux

JIuneiinoe
ypaBHEHHUE C
TIBYMSI
MIEPEMECHHBIMHU
U ero rpaux

Cucrema 1Byx
JIMHEWHBIX
YpaBHEHUH ¢
JBYMSI
NepeMEHHBIMHU
Cucrema 1Byx
JIMHEWHBIX
YpaBHEHUH ¢
JBYMSI
nepeMEHHBIMHU
Cucrema 1Byx
JIMHEWHBIX
YpaBHEHUH ¢
JBYMSI
nepeMEHHBIMHU
Cucrema 1Byx
JIMHEWHBIX
YpaBHEHUH ¢
JBYMSI
nepeMEHHBIMHU
Pemienne
CHCTEM
ypaBHEHUU

https://m.edsoo.ru/N9Y L
9HCLZ

https://m.edsoo.ru/W14L
GR2MY

https://m.edso0.ru/L8TET
J2C6

https://m.eds00.ru/QTD7J
FP1J

https://m.edsoo.ru/OAG9
EXGNA

https://m.edsoo.ru/HPXU
V46S1

https://m.edsoo.ru/OUP9
NYNVT

https://m.edsoo.ru/3ATJ9
JWTX



https://m.edsoo.ru/A2Y4UUQVN
https://m.edsoo.ru/A2Y4UUQVN
https://m.edsoo.ru/N9YL9HCLZ
https://m.edsoo.ru/N9YL9HCLZ
https://m.edsoo.ru/W14LGR2MY
https://m.edsoo.ru/W14LGR2MY
https://m.edsoo.ru/L8TETJ2C6
https://m.edsoo.ru/L8TETJ2C6
https://m.edsoo.ru/QTD7JFP1J
https://m.edsoo.ru/QTD7JFP1J
https://m.edsoo.ru/OAG9EXGNA
https://m.edsoo.ru/OAG9EXGNA
https://m.edsoo.ru/HPXUV46S1
https://m.edsoo.ru/HPXUV46S1
https://m.edsoo.ru/OUP9NYNVT
https://m.edsoo.ru/OUP9NYNVT
https://m.edsoo.ru/3ATJ9JWTX
https://m.edsoo.ru/3ATJ9JWTX

Penrenue

68 . https://m.edsoo.ru/4RXQ
cueteM 705DK
ypaBHEHUH
Pemenue
69 HHenH https://m.edsoo.ru/K46J
CHUCTEM ) M2756
ypaBHEHU M
Pemenue
70 https://m.edsoo.ru/B9E2Z
CHUCTEM ) SFE2
ypaBHEHUU
Penrenue
71 . https://m.edso0.ru/SJOX
CHUCTEM ) ABKOL
ypaBHEHU U =
KonTponbhas
79 pabora 1o Teme https://m.edsoo.ru/8UUB
"JInneiiHbIE MW2MW
ypaBHeHUA"
Koopaunara
73 https://m.edso0.ru/J661R
TOUYKH i{a K3NT
MPAMOM
Yucnosele https://m.eds00.ru/S8FAS
74
[IPOMEKYTKHU VYRF
YucnoBbie https://m.edsoo.ru/MAH
75
IIPOMEXKYTKHU AVI11]
Paccrosnue
MEX BYMS
76 Y ABY https://m.edso0.ru/9QZU
TOYKaMU ) GCUFD
KOOPAMHATHOU
IPSAMOi
Paccrosnue
MEX BYMS
77 Y ABY https://m.edsoo.ru/P\V132
TOYKaMU ) Y944
KOOPJAWHATHOM
pSAMOit
[IpssmoyromnbpHa
sI CUCTEMa https://m.edsoo.ru/C030E
78
KOOpJAHWHAT Ha RB50
IUIOCKOCTH
[IpssmoyromnbpHa
79 s1 CUCTEMa https://m.edsoo.ru/NCF8J

KOOpJAWHAT Ha
IIJIOCKOCTH

GC5X



https://m.edsoo.ru/4RXQ705DK
https://m.edsoo.ru/4RXQ705DK
https://m.edsoo.ru/K46JM2756
https://m.edsoo.ru/K46JM2756
https://m.edsoo.ru/B9E2ZSFE2
https://m.edsoo.ru/B9E2ZSFE2
https://m.edsoo.ru/SJOXABKO1
https://m.edsoo.ru/SJOXABKO1
https://m.edsoo.ru/8UUBMW2MW
https://m.edsoo.ru/8UUBMW2MW
https://m.edsoo.ru/J66IRK3NT
https://m.edsoo.ru/J66IRK3NT
https://m.edsoo.ru/S8FASVYRF
https://m.edsoo.ru/S8FASVYRF
https://m.edsoo.ru/MAHAVI11J
https://m.edsoo.ru/MAHAVI11J
https://m.edsoo.ru/9QZUGCUFD
https://m.edsoo.ru/9QZUGCUFD
https://m.edsoo.ru/PV132Y944
https://m.edsoo.ru/PV132Y944
https://m.edsoo.ru/C030ERB50
https://m.edsoo.ru/C030ERB50
https://m.edsoo.ru/NCF8JGC5X
https://m.edsoo.ru/NCF8JGC5X

[Tpumepsl

80 rpaduKoB, https://m.eds00.ru/OPJQ
3aJaHHBIX UuG389
dbopmynamu
IIpumepsr
rpaduKoB, https://m.edsoo.ru/LOC2F
81
3aJaHHBIX 1ZX0
dbopmynamu
IIpumepsr
82 rpadukos, https://m.edsoo.ru/QBN8S
3aJJaHHBIX NXORE
dbopmynamu
Yrenne
rpaduxoB https://m.edsoo.ru/DXYU
83
peanbHbIX CRJOB
3aBHCUMOCTEM
Yrenne
84 rpaduxoB https://m.edso00.ru/6K9K
peanbHbIX NZ0TV
3aBUCHUMOCTEHN
IlonsTue https://m.edsoo.ru/07DA7
85
GyHKIMN MB42
86 I'paduk https://m.edsoo.ru/TZMJ
GyHKIMH KTS3T
CsoiicTBa https://m.edsoo0.ru/5JSWI
87 .
GyHKIMi IWRK
CaoiicTBa https://m.edsoo.ru/XZFO
88 .
GyHKIMI X713C
89 JInnelnas https://m.edsoo.ru/C3FTZ
GyHKIHSA AUXY
JImHeiinas https://m.edsoo.ru/CSIN5
90
GyHKIMS CiTT
[TocTpoenue
01 rpaduka https://m.edsoo.ru/ALDE
JIMHEHHOH VUWT7L
byHKIUA
[TocTpoenue
92 rpaduka https://m.edsoo.ru/AG8V
JIMHEWHOH 2CCL2
byHKIUA
93 I'padux https://m.edsoo.ru/U2B6



https://m.edsoo.ru/OPJQUG389
https://m.edsoo.ru/OPJQUG389
https://m.edsoo.ru/L0C2FIZXO
https://m.edsoo.ru/L0C2FIZXO
https://m.edsoo.ru/QBN8NX0RE
https://m.edsoo.ru/QBN8NX0RE
https://m.edsoo.ru/DXYUCRJ0B
https://m.edsoo.ru/DXYUCRJ0B
https://m.edsoo.ru/6K9KNZ0TV
https://m.edsoo.ru/6K9KNZ0TV
https://m.edsoo.ru/07DA7MB42
https://m.edsoo.ru/07DA7MB42
https://m.edsoo.ru/TZMJKT53T
https://m.edsoo.ru/TZMJKT53T
https://m.edsoo.ru/5JSWIIWRK
https://m.edsoo.ru/5JSWIIWRK
https://m.edsoo.ru/XZFOX7IJC
https://m.edsoo.ru/XZFOX7IJC
https://m.edsoo.ru/C3FTZAUXY
https://m.edsoo.ru/C3FTZAUXY
https://m.edsoo.ru/CSJN5C1TT
https://m.edsoo.ru/CSJN5C1TT
https://m.edsoo.ru/ALDEVUW7L
https://m.edsoo.ru/ALDEVUW7L
https://m.edsoo.ru/AG8V2CCL2
https://m.edsoo.ru/AG8V2CCL2
https://m.edsoo.ru/U2B6LBB43

}yHKIMK Y =[X|

LBB43

94

95

I'pacdux
byHKimn y =[x|
KonTponbshas
pabora 1o Teme
"KoopauHatsl u
rpaduKy.
Oynkuun" /
Bceepocculickas
POBEpPOYHAs
pabora

https://m.edsoo.ru/L17LH
JBMJ

https://m.edso00.ru/057QJ
MNO05

96

Hrorosas
KOHTPOJIbHAS
pabora /
Bceepoccuiickas
IPOBEpPOYHAas
pabora

https://m.edsoo.ru/UJPPN
SA43

97

98

99

[ToBTOpEeHUE
OCHOBHBIX
TTOHATHH U
METO/IOB Kypca
7 Knacca,
00001IeHne
3HAaHUM

[ToBTOpEeHUE
OCHOBHBIX
MOHSATHUI U
METOJZIOB Kypca
7 knacca,
000011IeH1E
3HAHUI

IToBTOpEeHME
OCHOBHEIX
MMOHATHH U
METOJIOB Kypca
7 xnacca,
000011IEHNE
3HAHWI

https://m.edsoo.ru/69MB
VGGTM

https://m.edsoo.ru/\VM6B
WRAO1

https://m.edso0.ru/0501X
LYKM

10

IToBTOpEHME
OCHOBHBIX
MMOHATHH U
METOJIOB Kypca

https://m.edso0.ru/NXJQ
TIV2B



https://m.edsoo.ru/L17LHJBMJ
https://m.edsoo.ru/L17LHJBMJ
https://m.edsoo.ru/057QJMN05
https://m.edsoo.ru/057QJMN05
https://m.edsoo.ru/UJPPNSA43
https://m.edsoo.ru/UJPPNSA43
https://m.edsoo.ru/69MBVGGTM
https://m.edsoo.ru/69MBVGGTM
https://m.edsoo.ru/VM6BWRAO1
https://m.edsoo.ru/VM6BWRAO1
https://m.edsoo.ru/05O1XLYKM
https://m.edsoo.ru/05O1XLYKM
https://m.edsoo.ru/NXJQTIV2B
https://m.edsoo.ru/NXJQTIV2B

7 xnacca,
000011IEHNE
3HAaHUH

IToBTOpeHune
OCHOBHEBIX
10 MMOHATHH U
METOJIOB Kypca
7 xnacca,
000011IEHNE

3HAHUH

IToBTOpEHME
OCHOBHBIX
MMOHATHH U
10
METOJIOB Kypca
7 Kacca,

00001IEeHnEe

3HAHHI
OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

102

https://m.edso0.ru/3STWC
L18ED

https://m.edsoo.ru/VFV8
G92XL

8 KJIACC
Ne

o/ Tema ypoka

I

KBagpartuslii
1 KOPEHb U3
qpcia

Koaun4yecTBO 4acoB

K
Bee OHTPOJI

ro

bHbIE
padoThI

IIpakTuye
cKHe
padoThI

Jara
usyue
HUS

DJIeKTPOHHbIE
uugposbie
o0pa3zoBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/3PYS
J3U86

[TonsiTre 06
2 UppaLMOHATb
HOM 4HCIIe

https://m.edsoo.ru/TO1F
CTPEP

JecsaTuaabie
NpUOIKEHUS
UppaluoHAIb
HBIX YHCeT

https://m.edsoo.ru/PSDU
TXXKO

JlecaTu4uHBIS
NpUOIKEHUS
HUppAIOHAITb
HBIX YHCEN

https://m.edsoo.ru/U748
OB1Y5



https://m.edsoo.ru/3TWCL18ED
https://m.edsoo.ru/3TWCL18ED
https://m.edsoo.ru/VFV8G92XL
https://m.edsoo.ru/VFV8G92XL
https://m.edsoo.ru/3PYSJ3U86
https://m.edsoo.ru/3PYSJ3U86
https://m.edsoo.ru/TO1FCTPEP
https://m.edsoo.ru/TO1FCTPEP
https://m.edsoo.ru/PSDUTXXKO
https://m.edsoo.ru/PSDUTXXKO
https://m.edsoo.ru/U748OB1Y5
https://m.edsoo.ru/U748OB1Y5

JleficTBUTEIIH

https://m.edso0.ru/79TX

5
HBIE YHCIIa EY8FV
CpaBHenue
6 pu https://m.edso0.ru/J5VG
JNCUCTBUTCIIbH 5LR7S
bIX YHUCCJI
CpaBHeHMe
7 T https://m.edsoo.ru/01XP
A S5E2H
bIX YHUCCJI
Apudmernuec
3 KM https://m.edsoo.ru/VAE
KBaJ[paTHbIN N1S6V1
KOPCHb
9 YpaBHeHuE https://m.edsoo.ru/3JYR
BUJa X* = a OJYXS
CBolicTBa
APUPMCTHUCC
10 pu https://m.edso0.ru/6PF3
KX GHKFE
KBaJIpaTHBIX
KOpHEM
CBolicTBa
APUPMCTHUCC
11 pu https://m.edsoo.ru/ZWR
KX T952Y4
KBaJIpaTHBIX
KOpHEU
[IpeobpazoBa
HUC YUCJIIOBBIX
BBIPAKECHU, https://m.eds00.ru/6301J
12
coZIepKaImx GP3Z
KBaJIpaTHbBIE
KOpHHU
[IpeobpazoBa
HUC YUCJIIOBBIX
13 BBIPAKECHUH, https://m.edsoo.ru/8VPT
coJIepKalIuX OXEBR
KBaJIpaTHbBIE
KOpHH
[IpeobpazoBa
HHE YUCIIOBBIX
14 BBIPAKECHUH, https://m.edso0.ru/151V
coJiepKalIux DLKUY
KBaJIpaTHbBIE

KOpHU



https://m.edsoo.ru/79TXEY8FV
https://m.edsoo.ru/79TXEY8FV
https://m.edsoo.ru/J5VG5LR7S
https://m.edsoo.ru/J5VG5LR7S
https://m.edsoo.ru/01XPS5E2H
https://m.edsoo.ru/01XPS5E2H
https://m.edsoo.ru/VAEN1S6V1
https://m.edsoo.ru/VAEN1S6V1
https://m.edsoo.ru/3JYROJYXS
https://m.edsoo.ru/3JYROJYXS
https://m.edsoo.ru/6PF3GHKFE
https://m.edsoo.ru/6PF3GHKFE
https://m.edsoo.ru/ZWRT952Y4
https://m.edsoo.ru/ZWRT952Y4
https://m.edsoo.ru/630IJGP3Z
https://m.edsoo.ru/630IJGP3Z
https://m.edsoo.ru/8VPTOXEBR
https://m.edsoo.ru/8VPTOXEBR
https://m.edsoo.ru/151VDLKUY
https://m.edsoo.ru/151VDLKUY

15

16

[IpeoGpazoBa
HUE YHCIIOBBIX
BBIPAXKEHHUI,
COJIepIKAIITIX
KBaJ[paTHBIC
KOpHH
Crenens ¢
LEJIBIM 1
nokasaresiem

https://m.edsoo.ru/JT3R
AMNER

https://m.edsoo.ru/SEJE
HTO1I

17

CranpaprtHas
3aInCh YUCIIA.
Pazmepsb1
00BEKTOB
OKpYXKaromier
0 mupa (0T
DJIEMEHTAPHBI
X YaCTHII 10
KOCMHUYECKHX
00BEKTOB),
JUTUTETILHOCTh
MIPOLIECCOB B
OKpYKaroIeM
MUpe

https://m.edsoo.ru/8LR8
SF4V6

18

CBolicTBa
CTENEHHU C
LIEJTBIM
MOKa3aTejIeM

https://m.edsoo.ru/73DC
ZHCDB

19

CBolicTBa
CTEIEHH C
LIEJTBIM
MOKa3aTejIeM

https://m.edsoo.ru/JSXJ
D3SRP

20

CBolicTBa
CTEIEHH C
L[EJTBIM
MOKa3aTejIeEM

https://m.edso0.ru/2950
Y2QME

21

CBolicTBa
CTEIEHH C
LEITBIM
IoKa3arejieM

https://m.edsoo.ru/4SFF
TiUS4

22

CBolicTBa
CTEIEHH C
LECIBIM
IoKa3arejieM

https://m.edsoo.ru/MJM
HAI34E



https://m.edsoo.ru/JT3RAMNER
https://m.edsoo.ru/JT3RAMNER
https://m.edsoo.ru/SEJEHT01I
https://m.edsoo.ru/SEJEHT01I
https://m.edsoo.ru/8LR8SF4V6
https://m.edsoo.ru/8LR8SF4V6
https://m.edsoo.ru/73DCZHCDB
https://m.edsoo.ru/73DCZHCDB
https://m.edsoo.ru/JSXJD3SRP
https://m.edsoo.ru/JSXJD3SRP
https://m.edsoo.ru/2950Y2QME
https://m.edsoo.ru/2950Y2QME
https://m.edsoo.ru/4SFFT1US4
https://m.edsoo.ru/4SFFT1US4
https://m.edsoo.ru/MJMHAI34E
https://m.edsoo.ru/MJMHAI34E

KBanparusiit

https://m.edsoo.ru/WI0OB

23 TpEXUsIeH FQW90
24 KBagparuslii https://m.eds00.ru/PM9Q
TPEXUIECH 3ZUAL
Paznoxenue
25 KBaJI[paTHOI'O https://m.edsoo.ru/OR3M
TpéXUJIcHa Ha UMSW1
MHOKHUTENN
Paznoxenue
KBaJI[paTHOI'O https://m.eds00.ru/SOBG
26 R
TpEXuJieHa Ha 3CP5E
MHO>KUTEH
KonTponbhas
pabora 1o
TeMaMm
"KBanpartHbie https://m.edso00.ru/0O36X
27
KOPHH. RGIQ5
Crenenu.
KBanparnsiii
TpexuwieH"
98 Anrebpanuec https://m.edsoo.ru/0BC
Kast Ipo0b M3MZ4J)
Honyctumele
3HAUCHUs
29 Ezizrz;ljix’ https://m.edsoo.ru/A2AL
JCKN5
anredpandeck
ue
BBIPAKCHUS
Homyctumsle
3HauCHUS
30 E:g ;1:;115? https://m.eds00.ru/YMIS
4PJ3A
anredpandeck
ue
BBIPAXKCHHS
OcHoOBHOE
31 CBOMCTBO https://m.edsoo.ru/ XNO
anredpanveck Z18EQC
oi1 1pobu
39 Coxkpaienue https://m.edso0.ru/JSL2
apo0eit OLYZ8



https://m.edsoo.ru/WIOBFQW90
https://m.edsoo.ru/WIOBFQW90
https://m.edsoo.ru/PM9Q3ZUAL
https://m.edsoo.ru/PM9Q3ZUAL
https://m.edsoo.ru/0R3MUMSW1
https://m.edsoo.ru/0R3MUMSW1
https://m.edsoo.ru/S0BG3CP5E
https://m.edsoo.ru/S0BG3CP5E
https://m.edsoo.ru/O36XRGIQ5
https://m.edsoo.ru/O36XRGIQ5
https://m.edsoo.ru/0BCM3MZ4J
https://m.edsoo.ru/0BCM3MZ4J
https://m.edsoo.ru/A2ALJCKN5
https://m.edsoo.ru/A2ALJCKN5
https://m.edsoo.ru/YMIS4PJ3A
https://m.edsoo.ru/YMIS4PJ3A
https://m.edsoo.ru/XNOZ18EQC
https://m.edsoo.ru/XNOZ18EQC
https://m.edsoo.ru/JSL2OLYZ8
https://m.edsoo.ru/JSL2OLYZ8

33

CokpaiiieHue
npobei

https://m.edsoo.ru/P5CIF
He6V?2

34

35

36

CokpaiiieHue
npobeit

Crnoxenue,
BBIYUTAHUE,
YMHOXKEHUE U
JIeJICHNE
anredpandeck
ux npobeit

Crnoxenue,
BBIYUTAHUE,
YMHOXKEHHUE U
JICJICHNE
anredpandeck
ux npooeii

https://m.edsoo.ru/3RF2
2K1BA

https://m.edsoo.ru/T2YC
5BOUR

https://m.edsoo.ru/Y4RT
87TS5

37

CrnoxeHue,
BBIYHTAHHE,
YMHOXEHUE U
JICTICHUE
anredpandeck
ux npobeit

https://m.edsoo.ru/NQK4
2IH3C

38

CnoxeHnue,
BBIYHTAHHE,
YMHOXXEHUE U
JieNieHHe
anreOpanyeck
ux npobeit

https://m.edsoo.ru/QI191Z
WRG1

39

[IpeobpazoBa
HUE
BBIPAKECHUH,
coJiepKaIInX
anreOpanyeck
ue 1podu

https://m.edsoo.ru/YVN
ZKPK65

40

41

[IpeobpazoBa
HUE
BBIPAKECHUH,
coJiepKaIIx
anreOpandeck
ue npodu
[IpeoGpazoBa
HUE
BBIPAKECHUH,

https://m.edsoo.ru/LPFW
MK7TJ

https://m.edsoo.ru/VE1H
89120



https://m.edsoo.ru/P5CIFH6V2
https://m.edsoo.ru/P5CIFH6V2
https://m.edsoo.ru/3RF22K1BA
https://m.edsoo.ru/3RF22K1BA
https://m.edsoo.ru/T2YC5BOUR
https://m.edsoo.ru/T2YC5BOUR
https://m.edsoo.ru/Y4RT87TS5
https://m.edsoo.ru/Y4RT87TS5
https://m.edsoo.ru/NQK42IH3C
https://m.edsoo.ru/NQK42IH3C
https://m.edsoo.ru/QI91ZWRG1
https://m.edsoo.ru/QI91ZWRG1
https://m.edsoo.ru/YVNZKPK65
https://m.edsoo.ru/YVNZKPK65
https://m.edsoo.ru/LPFWMK7TJ
https://m.edsoo.ru/LPFWMK7TJ
https://m.edsoo.ru/VE1H89120
https://m.edsoo.ru/VE1H89120

COZIepIKAIIUX

anredpanveck
ue apoou
Konrtponbnas
42 IT) :SIZTa o https://m.eds00.ru/4B6Q
F1CK3
"AnreOpanyec
Kast 1poOp"
43 KBagparnoe https://m.edsoo.ru/W3X
YpaBHEHUE OEBWYD
Henonnoe
44 KBaIpaTHOE https://m.edsoo.ru/A1N3
8VEFM
ypaBHEHUE
Henonuoe
45 KBapaTHOE https://m.edso0.ru/GBI9
Y63AN
ypaBHEHUE
dopmyia
46 KOpHEM https://m.eds00.ru/P20Q
KBaJIPaTHOTO UYN33
YpaBHEHUSA
dopmyia
47 KOpHEHN https://m.edsoo.ru/9M2A
KBaJIpaTHOTO EEGA7
YpaBHEHUSA
dopmyna
48 KOpHEHN https://m.edsoo.ru/EAQ
KBaJpaTHOIO WYB8GA5S
YpaBHEHUSA
49 Teopema https://m.edso0.ru/718U
Buera OFTGX
50 Teopema https://m.eds00.ru/J266V
Buera KENC
Pemenue
51 YpaBHEHUH, https://m.eds00.ru/Z52V
CBOJISIIIMXCS K U6686
KBaJPaTHBIM
Pemenue
59 YpaBHEHUH, https://m.eds00.ru/R1GO
CBOJIAIIUXCS K OVKTG
KBaJPaTHBIM
53 IIpocreiimne https://m.edsoo.ru/U1FEN
ApobHO- JAZF8



https://m.edsoo.ru/4B6QF1CK3
https://m.edsoo.ru/4B6QF1CK3
https://m.edsoo.ru/W3XOE8WYD
https://m.edsoo.ru/W3XOE8WYD
https://m.edsoo.ru/A1N38VEFM
https://m.edsoo.ru/A1N38VEFM
https://m.edsoo.ru/GBI9Y63AN
https://m.edsoo.ru/GBI9Y63AN
https://m.edsoo.ru/P20QUYN33
https://m.edsoo.ru/P20QUYN33
https://m.edsoo.ru/9M2AEEGA7
https://m.edsoo.ru/9M2AEEGA7
https://m.edsoo.ru/EAQWY8GA5
https://m.edsoo.ru/EAQWY8GA5
https://m.edsoo.ru/7I8UOFTGX
https://m.edsoo.ru/7I8UOFTGX
https://m.edsoo.ru/J266VKENC
https://m.edsoo.ru/J266VKENC
https://m.edsoo.ru/Z52VU6686
https://m.edsoo.ru/Z52VU6686
https://m.edsoo.ru/R1GO0VKTG
https://m.edsoo.ru/R1GO0VKTG
https://m.edsoo.ru/U1FNJAZF8
https://m.edsoo.ru/U1FNJAZF8

palrOHATbHBI
€ YpaBHEHHUS

54

[Ipocreiimue
JIpOOHO-
palOHaIbHBI
€ YpaBHEHUS

https://m.edsoo.ru/DOAN
X92R9

55

Pemenue
TEKCTOBBIX
3az1a4 ¢
MIOMOIIIBIO
KBaJPaTHBIX
ypaBHEHUH

https://m.edsoo.ru/N1TR
KZ37Z

56

Pewenne
TEKCTOBBIX
3az1a4 ¢
MOMOIIbIO
KBaJIpaTHBIX
YpaBHEHUU

https://m.edsoo.ru/GPSZ
60P01

57

Kontponbnas
pabora o

TEMe 1
"KBanpartHblie
ypaBHeHuUs"

https://m.edsoo.ru/YCK7
879MO

58

59

JIuneiinoe
ypaBHEHHUE C
JBYMSI
NIEPEMEHHBIM
", €To
rpadux,
pUMEPDI
pelieHus
YpaBHEHUH B
LEJbIX YUCIIaxX

JIuneiinoe
YpaBHEHUE C
JIBYMsI
MIEPEMEHHBIM
U, €r0
rpadux,
IIPUMEPBI
peuieHus
YpaBHEHUH B
LEJIBIX YUCIIaxX

https://m.edsoo.ru/1D6P
24TGY

https://m.edso0.ru/G8VS
161Kl



https://m.edsoo.ru/D0ANX92R9
https://m.edsoo.ru/D0ANX92R9
https://m.edsoo.ru/N1TRKZ3ZZ
https://m.edsoo.ru/N1TRKZ3ZZ
https://m.edsoo.ru/GPSZ6OP01
https://m.edsoo.ru/GPSZ6OP01
https://m.edsoo.ru/YCK7879MO
https://m.edsoo.ru/YCK7879MO
https://m.edsoo.ru/1D6P24TGY
https://m.edsoo.ru/1D6P24TGY
https://m.edsoo.ru/G8VSI61KI
https://m.edsoo.ru/G8VSI61KI

60

JIuneiinoe
YpaBHEHUE C
JIBYMS
MIEPEMEHHBIM
U, €ro
rpauk,
MIPUMEPBI
peLeHus
YpaBHEHUH B
LEJIBIX YHCIIaX

https://m.edso0.ru/JJGV
8LWVD

61

Pemenne
CHCTEM JIBYX
JIMHEWHBIX
YpaBHEHUH ¢
JIBYMSI
MepEMEHHBIM
n

https://m.edsoo.ru/7Z\VC
HGYYA

62

63

64

Pemenne
CHUCTEM JBYX
JIMHEMHBIX
YpaBHEHUH ¢
JIBYMSI
MepEMEHHBIM
n

Pemienne
CHCTEM JIBYX
JIMHEWHBIX
YpaBHEHUH ¢
JBYMSI
MePEMEHHBIM
u

ITpumepsl
peLeHust
CHCTEM
HEJTMHEHHBIX
YpaBHEHUH ¢
JIBYMSI
[IEPEMEHHBIM
n

https://m.edsoo.ru/EG1N
0O9VKR

https://m.edsoo.ru/XSG1
574KE

https://m.edsoo.ru/HA1C
66PPE

65

ITpumepsl
peleHus
CHCTEM
HEJIMHEHNHBIX

https://m.edsoo.ru/1LF1
OLRD4



https://m.edsoo.ru/JJGV8LWVD
https://m.edsoo.ru/JJGV8LWVD
https://m.edsoo.ru/7ZVCHGYYA
https://m.edsoo.ru/7ZVCHGYYA
https://m.edsoo.ru/EG1NO9VKR
https://m.edsoo.ru/EG1NO9VKR
https://m.edsoo.ru/XSG1574KE
https://m.edsoo.ru/XSG1574KE
https://m.edsoo.ru/HA1C66PPE
https://m.edsoo.ru/HA1C66PPE
https://m.edsoo.ru/1LF1OLRD4
https://m.edsoo.ru/1LF1OLRD4

YpaBHEHUH ¢
JIBYMsI
IIEPEMEHHBIM
u

I'padpuueckas
UHTEpIpeTanu
s ypaBHEHHS C
JBYMSI
HepeMEHHbBIM

https://m.edsoo.ru/DS5S
A ¥ CUCTEM 1

8RTS59

JIMHEHHBIX
YpaBHEHUH ¢
ABYMS
MEPEMEHHBIM
n

I'padpuueckas
UHTEpIpeTaIn
sl ypaBHEHUS C
JBYMSI
HIepeMEHHbBIM

https://m.edsoo.ru/FB2Q
A ¥ CUCTEM 1

E83KH

JTIMHEHHBIX
YpaBHEHUH ¢
JBYMSI
NepeMEHHBIM
u

Pemenue
TEKCTOBBIX

68

69

3a/1a4 ¢
ITOMOIIBIO
CHUCTEM
ypaBHEHUU

Pewenne
TEKCTOBBIX
3a/1a4 ¢
MTOMOILIBIO
CUCTEM
YpaBHEHUNU

https://m.edsoo.ru/\VVP14
HATGO

https://m.edsoo.ru/1TXP
T3M9G

70

Pemenne
TEKCTOBBIX
3a/1a4 ¢
ITOMOIIBIO
CUCTEM

https://m.edsoo.ru/ABQI
TT507



https://m.edsoo.ru/DS5S8RT59
https://m.edsoo.ru/DS5S8RT59
https://m.edsoo.ru/FB2QE83KH
https://m.edsoo.ru/FB2QE83KH
https://m.edsoo.ru/VPI4HATG0
https://m.edsoo.ru/VPI4HATG0
https://m.edsoo.ru/1TXPT3M9G
https://m.edsoo.ru/1TXPT3M9G
https://m.edsoo.ru/ABQITT5O7
https://m.edsoo.ru/ABQITT5O7

ypaBHEHUU

YucnoBble

71 https://m.edsoo.ru/CB9Y
HepaBeH%?Ba SBILS
U UX CBOMCTBa
YucnoBble

72 epaBe https://m.edsoo.ru/MBZ
HEpaB H(iTBa BSLIYX
U UX CBOMCTBA
Hepasenctso

73 . https://m.edsoo.ru/W9W
© omon YFOHGH
MepEeMEHHOMN
JIunenineie
HEPABEHCTBA C

74 p . https://m.edsoo.ru/PHE
OfUIOR W5XUM9
MepEMEHHOM U
UX pelieHue
JIunelinbie
HEPABEHCTBA C

75 p . https://m.edsoo.ru/IKM3
OfUIOR 53RIF
MepEMEHHON 1
UX pelieHue
JIunelinbie
HEPABEHCTBA C

76 p . https://m.edsoo.ru/2VKL
OO V2LYT
MEpEMEHHON 1
UX pellIeHue
CucreMsl
JIMHENHBIX

77 HEPaBEHCTB C https://m.edsoo.ru/GUY |
OJIHOI Z69NL
IIEPEMEHHON U
UX pellIeHue
CucreMsl
JIMHENHBIX

78 HEPABEHCTB C https://m.edsoo.ru/RYN
oJHOH K1DOG1
IIEPEMEHHON U
WX pelIeHne
CucreMsl
JIMHENHBIX

79 https://m.edsoo.ru/JVXV
HEPaBEHCTB C 93407

OJHOM
MEpPEMEHHOM U



https://m.edsoo.ru/CB9YSBJLS
https://m.edsoo.ru/CB9YSBJLS
https://m.edsoo.ru/MBZB81JYX
https://m.edsoo.ru/MBZB81JYX
https://m.edsoo.ru/W9WYFQHGH
https://m.edsoo.ru/W9WYFQHGH
https://m.edsoo.ru/PHEW5XUM9
https://m.edsoo.ru/PHEW5XUM9
https://m.edsoo.ru/IKM353RIF
https://m.edsoo.ru/IKM353RIF
https://m.edsoo.ru/2VKLV2LYT
https://m.edsoo.ru/2VKLV2LYT
https://m.edsoo.ru/GUYIZ69NL
https://m.edsoo.ru/GUYIZ69NL
https://m.edsoo.ru/RYNK1DQG1
https://m.edsoo.ru/RYNK1DQG1
https://m.edsoo.ru/JVXV93HQ7
https://m.edsoo.ru/JVXV93HQ7

UX pelIeHne

N3o0paxenune
petieHus
eMHOro
80 HIHEHHOT https://m.edsoo.ru/78XF
HEpaBEHCTBA CWWOO
1 UX CUCTEM
Ha YHUCIIOBOH
pAMO
Nzobpaxenue
petieHus
JIMHEHHOTO
81 epaBe https://m.edsoo.ru/M408
HEpaBEHCTBA RIB6H
1 UX CUCTEM
Ha YHUCIIOBOH
PAMOM
Kontponbnas
pabora 1o
82 TeMaM https://m.edsoo.ru/AFA
"HepaBeHnctBa ASWUYI
. CucreMsl
ypaBHEeHUN"
ITousiTue https://m.edsoo.ru/M7US
83
(yHkunn FIZBE
O6nacTte
ompeeie
84 thf Hng::ch;Iz https://m.edsoo.ru/NY79
v 4Z19T
3HAUYEHUH
byHKIIIHN
Croco0sbI
85 https://m.edsoo0.ru/7C3Y
SaI[aHI/ISIV 5EGC)
byHKIMI
I'padux https://m.edso0.ru/6KS9
86
(yHKIMH 90P8E
CBolicTBa
87 byHKINH, UX https://m.edso00.ru/L01D
0TOOpaxeHue K1GZH
Ha rpaduke
YreHue u
IIOCTPOECHUE https://m.edsoo.ru/6NW1
88
rpadukoB 3Y2J0
byHKIMI
89 [Tpumepsr https://m.edsoo.ru/H721



https://m.edsoo.ru/78XFCWWQ0
https://m.edsoo.ru/78XFCWWQ0
https://m.edsoo.ru/M4O8RIB6H
https://m.edsoo.ru/M4O8RIB6H
https://m.edsoo.ru/AFAA5WUYI
https://m.edsoo.ru/AFAA5WUYI
https://m.edsoo.ru/M7USFIZBE
https://m.edsoo.ru/M7USFIZBE
https://m.edsoo.ru/NY794Z19T
https://m.edsoo.ru/NY794Z19T
https://m.edsoo.ru/7C3Y5FGCJ
https://m.edsoo.ru/7C3Y5FGCJ
https://m.edsoo.ru/6KS990P8E
https://m.edsoo.ru/6KS990P8E
https://m.edsoo.ru/L01DK1GZH
https://m.edsoo.ru/L01DK1GZH
https://m.edsoo.ru/6NW13Y2J0
https://m.edsoo.ru/6NW13Y2J0
https://m.edsoo.ru/H721A60PX

90

91

92

rpaduKoB
byHKIHH,
OTpaXKAIOIIUX
peaibHbIe
MIPOLIECCHI
DyHKIUH,
OTIHCHIBAIOIIU
€ IPAMYIO U
o0paTHyO
MPOIMOPLUOHA
JBHBIC
3aBHCUMOCTH,
uX rpaduKu

['unepbona

['unepOomna

AGOPX

https://m.edsoo.ru/M2Z
YHHYM1

https://m.edsoo.ru/AOD
PRUL72
https://m.edsoo.ru/T13T
3AC5W

93

94

I'padux
dyHKIUK Yy =
X2

DyHKIMHU Y
=X, y=Xx,y
=YXy =|x|;
rpadgudeckoe
pelieHue
YpaBHEHUU U
CUCTEM
yYpaBHEHUHU

https://m.edsoo.ru/K9ZL
Q2XZ78

https://m.edsoo.ru/ZTL9
L5EUY

95

IToBTOpEeHUE
OCHOBHBIX
MIOHATUHI U
METOJI0B
KypcoB 7 1 8
KJIACCOB,
00o0rieHne
3HaHUH /
Bcepoccuiicka
s
IIPOBEpPOYHas
pabora

https://m.edsoo.ru/FECQ
5PBH5

96

Hrorosas
KOHTPOJIbHAS
pabota /

1

https://m.edso0.ru/GQY7
36KN4



https://m.edsoo.ru/M2ZYHHYM1
https://m.edsoo.ru/M2ZYHHYM1
https://m.edsoo.ru/AODPRUL72
https://m.edsoo.ru/AODPRUL72
https://m.edsoo.ru/T13T3AC5W
https://m.edsoo.ru/T13T3AC5W
https://m.edsoo.ru/K9ZLQ2XZ8
https://m.edsoo.ru/K9ZLQ2XZ8
https://m.edsoo.ru/ZTL9L5EU7
https://m.edsoo.ru/ZTL9L5EU7
https://m.edsoo.ru/FECQ5PBH5
https://m.edsoo.ru/FECQ5PBH5
https://m.edsoo.ru/GQY736KN4
https://m.edsoo.ru/GQY736KN4

Bcepoccuiicka

s
POBEPOYHAs
pabora

97

98

IToBTOpenune
OCHOBHBIX
MIOHATHHI U
METO/IOB
KypcoB 7 u 8
KJIaCCOB,
00001eHNe
3HAHUM

[ToBTOpEeHUE
OCHOBHBIX
MMOHATHH U
METOJIOB
KypcoB 7 u 8
KJIaCCOB,
00001IEeHE
3HAHHUI

https://m.edsoo.ru/MN4
HSJHJF

https://m.edso0.ru/9GEQ
8DER9

99

10

10

[ToBTOpeHune
OCHOBHEBIX
TTOHATHH U
METOJIOB
KypcoB 7 1 8
KJIaCCOB,
00001IeHne
3HAaHUM

IToBTOpEeHUE
OCHOBHEBIX
MOHSATHI B
METOJIOB
KypcoB 7 1 8
KJIaCCOB,
000011IEHNE
3HAHHI

IToBTOpEeHnE
OCHOBHBIX
MTOHATHH U
METOIOB
KypcoB 7 1 8
KJIaCCOB,
00001IeHne

https://m.edsoo.ru/W38D
APFWK

https://m.edsoo.ru/PMP9
NWV1R

https://m.edsoo.ru/NKY
BQIPEQ



https://m.edsoo.ru/MN4HSJHJF
https://m.edsoo.ru/MN4HSJHJF
https://m.edsoo.ru/9GEQ8DER9
https://m.edsoo.ru/9GEQ8DER9
https://m.edsoo.ru/W38DAPFWK
https://m.edsoo.ru/W38DAPFWK
https://m.edsoo.ru/PMP9NWV1R
https://m.edsoo.ru/PMP9NWV1R
https://m.edsoo.ru/NKYBQIPEQ
https://m.edsoo.ru/NKYBQIPEQ

3HAHUH

[ToBTOpEHME
OCHOBHEIX
MMOHATHH U
10 METOJIOB

2 KypcoB 7 u 8
KJIaCCOB,
000011IEHNE
3HAHUMN

https://m.edsoo.ru/EV54
4RI15Q

OBLLEE
KOJIMUECTBO
YACOB I10
[IPOTPAMME

102

HPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBbHOH NPOI'PAMMBbI

7 KIIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJbTara
1 Yucna u BBIYMCICHUS
11 BbimonHATe,  coueTas ~ yCTHbIE U NHCbMEHHBIE  MPHUEMBI,
' apudmeTnyeckue AeUCTBUS ¢ pallMOHAIBHBIMH YUCIIaMU
HaxomuTe ~ 3HaYeHWS  YWCIIOBBIX  BBIPAXKCHHH,  NPUMEHSTH
1.2 pa3Ho0Opa3Hble CIIOCOObI MU MPUEMBI BBIYUCICHHS 3HAYEHUN JAPOOHBIX
BBIPAXKEHUH, COiepKalluX OOBIKHOBEHHBIE U JECSITUYHBIE POOH
Ilepexoguts OT omHOM QopMbl 3amMcH 4YMcen K  JApYroi
13 (mpeoOpa3oBBIBaTh  JECATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO APOOB)
1.4 CpaBHMBATh M yNOPSAA0YNBATH PALIMOHATIBHBIE YHCTIA
1.5 OKpyrisTh yncna
16 BEIMONHATE TPUKHUIKY W OIEHKY pe3yJIbTaTa BBIYMCICHUH, OICHKY

3HAYEHUW YUCIOBBIX BBIPAKCHUH. BBINONHATH  IEUCTBHUS  CO



https://m.edsoo.ru/EV544RI5Q
https://m.edsoo.ru/EV544RI5Q

CTCIICHAMMU C HATYpaJIbHBIMHU ITOKA3aTCIISIMU

HpI/IMCHHTB INpU3HAKN ACTIUMOCTH, Pa3JIOKCHHUEC Ha MHOXUTCIN

L7 HaTypaJIbHBIX YHCEI
Pemlate  NpakTUKO-OPUEHTUPOBAHHBIE  3aJayd, CBA3AHHBIE C
OTHOILICHUEM BEJIMYHUH, IIPONOPLUOHAIBHOCTBIO BEJIMYHH,
1.8 NIPOLICHTAMH, WHTEPIPETUPOBATh pE3yJbTaTbl pELICHUs 3axad ¢
Y4€TOM OTpaHMYEHUM, CBA3aHHBIX CO CBOMCTBAMM PACCMATPUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaKEeHUs
21 Hcnonp3oBarth anreOpanveckyrd TEPMUHOJOTHIO U CHMBOJIHKY,
' IPUMEHSATH €€ B IIPoLIeccCe OCBOEHMsI yueOHOTo MaTepuana
25 Haxomute 3HaueHuss OYKBEHHBIX BBIPAKEHUH IPU  3aJaHHBIX
' 3HAYEHUAX NIEPEMEHHBIX
23 BbimonuATe npeoOpa3oBaHMsl LEJIOTO BBIPAKEHHS B MHOTOUWIEH
' MPHUBEICHUEM TIOJJOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK
BBINONHATE YMHOKEHHE OJHOYIECHAa Ha MHOTOYIEH M MHOIOYIEHAa Ha
2.4 MHOTOWIEH, NPUMEHATh (OpMyJbl KBajapara CyMMbl M KBajpara
pa3HOCTH
Ocy1ecTBIATh pa3ioKEHNE MHOTOUJIEHOB Ha MHOXKUTEIH C IIOMOILIBIO
2.5 BBIHECEHHSI 32 CKOOKH OOIIEro MHOXHTES, TPYNITUPOBKU CIaraeMbix,
MIpUMEHEHUs (POPMYIT COKPAILIEHHOTO YMHOKEHUS
26 [IpumensTh npeodbpazoBaHUsI MHOTOYJICHOB JUJISl PELIEHUS Pa3iIMYHbIX
' 3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEalbHON IPAKTUKU
27 Hcnons30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU ITOKa3aTEIIsIMHU
' U1 IpeoOpa30BaHuUs BBIPAKEHUN
3 VYpaBHEHMSI U HEPABEHCTBA
Pemrate JMHENHBIE YypaBHEHHUs C OJHOW IIEPEMEHHOMW, IPUMEHSS
3.1 MpaBUjIa Mepexo/ia OT UCXOJHOIO YPaBHEHHsI K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, SBISIETCA JIM YUCIIO KOPHEM ypaBHEHUS
39 [IpumensaTs rpaduueckue METOAbl MPH  PELICHUH JIMHEHHBIX
' YPAaBHEHUH U UX CUCTEM
33 [TonOupats mpUMepsl Hap Yucen, SIBISIOMIMXCS PEelIeHUeM JIMHEHHOTO
' YPaBHEHUS C IBYMsI IEPEMEHHBIMU
3.4 Ctpouth B KOOPIAUHATHOMN TUIOCKOCTH IpaUK JMHEHHOTO YpaBHEHUS C




IBYMsI TIEPEMEHHBIMH; MOJIb3YACh TpaduKoOM, MPHUBOIUTH MPUMEPHI

peuieHusl ypaBHEHUS

Pemrate cuctemsl 1BYX JUHEHHBIX YPAaBHEHUU C JBYMS IIEPEMEHHBIMU,

3 B TOM 4HCIIE TpapUUecKu
CoctaBiaTh U pelaTrh JUHEHHOE YPaBHEHHE WIIM CUCTEMY JIMHEWHBIX
3.6 YpaBHEHHH 10 YCIOBUIO 33[a4i, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4/ IOJY4YEeHHBIH pe3ynbTaT
4 Koopaunats! u rpaduku. @yHKIIUN
N300paxaTh Ha KOOPAMHATHOW HPAMOM TOYKH, COOTBETCTBYIOILUE
4.1 3aJaHHBIM KOOpPJMHATaM, JIy4Hd, OTPE3KH, WHTEPBAJIbI, 3alMCBHIBATH
YHCIIOBbIE IPOMEKYTKH Ha alre0pandyeckoM s3blKe
42 OTmeyatpb B KOODAMHATHOW IUIOCKOCTH TOYKH 10 3aJlaHHBIM
' KOOpAMHATaM
43 Crtpouts rpaduku nuHeHbIX QyHKuud. CTpouTs rpaduk GyHKIUU Y
| = [x]
OnwuceBaTh C MOMOIIBIO (PYHKIUH H3BECTHBIC 3aBHCHMOCTH MEXKITY
4.4 BEIMYMHAMU: CKOPOCTb, BpPEMs, PpACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsl, 00BEM pabOTHI
4.5 Haxoauts 3HaueHne QyHKINH 110 3HAYCHUIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 MpeICTaBICHUS M aHaIM3a
4.6 uHboOpMallMY, W3BJIEKaTh M HWHTEPHPETHUPOBATh HHPOPMALUIO U3
rpauKOB peasIbHbIX MPOLIECCOB U 3aBUCUMOCTEM
8 KIIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
MpPOBePsIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHusA
pe3yJabTara
1 Yucna u BBIYUCTIEHUS
Hcnonp3oBaTh  HayallbHBIE  TPEACTABICHHUS O  MHOXECTBE
11 JeMCTBUTENBHBIX YHUCEIN JUIsl CPAaBHEHMSI, OKPYTJICHUS] U BBIUYUCIICHUH,
' n300pakaTh JEHCTBUTENBHBIE YHCIA TOYKAMH Ha KOOPJMHATHOU
psAMON
1.2 [IpumeHsaTh MOHATHE  apU(PMETHUYECKOTO  KBAJAPATHOTO  KOPHA,




HaXOJOUTh KBaJpaTHblE KOPHH, HCIIONb3YysSd IMPH HEOOXOAUMOCTH
KaJIbKYJISITOP, BBIIOJIHATH NpeoOpa3oBaHUsl BbIPAKEHUHN, COAEPKAILINUX

KBaJIpaTHbIE KOPHHU, UCTIOJIb3YsI CBOWCTBA KOPHE

1.3

2.1

2.2

2.3

Hcnonp3oBare 3amuck  OONBIIMX M MaJbIX YHCEN C IOMOIIBIO
JECSITHUHBIX Apobeii u creneneit uncna 10

Anrebpanyeckue BbIpaXKEHUS

[IpuMeHSATh MOHATHE CTENEHH C LENbIM I0Ka3aTeNeM, BBIOIHATh
npeoOpa3oBaHUsl BBIPAKCHHI, COJACPKAIIUX CTCIEHU C  IIEIBIM
noKaszaresem

BBIMONHATE ~ TOXAECTBEHHbIE  MPEOOpa3oBaHUs  PALMOHAIBHBIX
BBIDQ)KCHUH Ha OCHOBE MpaBWJI JICHCTBHI HaJ MHOTOWICHAMH U

anredpandeckuMu 1po0sMu

PacknanwiBaTh KBaI[paTHbIﬁ TpéX‘IJ’ICH Ha MHOXXUTCIIN

2.4

3.1

3.2

[IpumensaTh MpeoOpa3oBaHUs BBIPAKEHUHM IS PEIICHUs Pa3IHYHbIX

3a/1a4 U3 MAaTEMAaTHKU, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUsI U HEpABEHCTBA

Pemate JsMHEVHBIE, KBagpaTHbIE YPAaBHEHHWS U  PALMOHAJIbHBIE
YPaBHEHUs, CBOISILIUECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMs

NEPEMECHHBIMU

[IpoBomuTh mpoOCTEWIINE WCCIEIOBAHUS YPAaBHEHUHM M CUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TrpaduyecKkux
Mpe/ICTaBlIeHU (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIHM CUCTEMa

ypaBHeHI/Iﬁ peumeHus, €CJin UMECT, TO CKOJIBKO, U Hpoqee)

3.3

[lepexomuts OT cloBecHOM  (HOPMYTUPOBKM  3amadyd K €€
anreOpanveckoil MOJIEIH C TMOMOIIBIO COCTABIICHUS YPaBHEHHS WIIU
CHUCTEMBI yYp aBHeHHﬁ, HHTCPIPETUPOBATH B COOTBETCTBHUU C

KOHTCKCTOM 3aJa4u HOJIy‘ICHHBIfI pe3yibTar

3.4

4.1

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB U1 CPABHEHUS, OLEHKH,
pelaTth JMHEIHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpadUuecKkyr0  WUTFOCTPAIlMI0O  MHOXECTBA  PELICHUI

HEPABEHCTBA, CHCTEMbI HEPABEHCTB
DOyHKIUU
[lonumars ¥ ucCHoONB30BaTh (YHKIUOHAJIBHBIE TMOHITHS M A3BIK

(TCpMI/IHLI, CHUMBOJIMYCCKUC 0603Ha‘-ICHI/I}I), OMPCACIIATE 3HAUCHUC




4.2

(GYHKIMM 0 3HAYEHUIO apryMEHTa, ONpPEAESATh CBOWCTBA (DYyHKIUH
o e€ rpaduky
Crtpouts rpaduku IeMEHTAapHBIX (QYHKIUH BHIA!

y=k/x

, Y =X3, ¥y = X3, Y = [X|, onuChIBaTh CBOMCTBA YMCIOBOW (PyHKIMH 1O €&
rpaduKy

MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS
1 Yucna v BIYMCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OJHON (OPMBI 3aIUCH
11 npobeit k apyroi. I[loHsTHe palMOHANBHOTO 4YHCA, 3alUCh, CPaBHEHUE,
YHOPSAOYMBAHUE PALIUOHATIBHBIX YHCE
19 Apudmernueckue AEUCTBUS C pallMOHAIbHBIMU YKciaamu. Perenue 3anau u3
' pearbHOM MPaKTUKU Ha YacTH, Ha Jpoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeJesieHHe, NpeodpazoBaHHe
' BBIPQXECHHUI Ha OCHOBE OIpeeNIeHus, 3aIIUCh OOJIBIIUX YHCEN
14 [IpoueHTsl, 3amuch NPOLEHTOB B BHJE ApoOU U JpoOU B BUJE MPOIECHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA TPOLIEHTHI, PEILICHUE 3a/1a4 U3 PEaJIbHOU IPAKTUKU
L5 [IpuMeHeHHe TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHBIX YUCEl
16 PeanbHple  3aBUCMMOCTH, B TOM 4YHciae TnpsMas U oOpaTHas
' MPOMOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaxKeHHs
21 IlepemeHHBIE, UHCITOBOE 3HAYEHUE BBIPAXKEHUS C NIEpeMEHHOU. JlomycTumeble
' 3HAYEHUS IEPEMEHHBIX
95 [IpencraBieHre 3aBUCMMOCTH MEXIY BEITUYMHAMH B BUAEC (OPMYIIHI.
' Beraucnenus mo gpopmynam
23 [IpeoOpazoBanrne  OYKBEHHBIX  BBIPQKEHHUH, TOXIAECTBEHHO  paBHbIE

BBIPpAXKCHUA




2.4

CBolicTBa CTENEHH C HATYpaJIbHBIM MMOKAa3aTEIEM

OI[HOLIJ'ICHBI 1 MHOrouseHsl. CTerieHb MHOT'OYJICHA. CJ'IO)KCHI/IG, BbIYHMTAHUC,

2 YMHOXEHHE MHOTOWJIEHOB

26 ®opMyIbl COKpAIIEHHOTO YMHOXKEHUS: KBaJApaT CyMMbl U KBaJpaT pa3HOCTH.
' dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHre MHOIO4JIEHOB HA MHOKUTENH
3 YpaBHeHus

31 VYpaBHeHHE, KOpEHb YpaBHEHUs, IpaBWja IpeoOpa3oBaHMs YypaBHEHMUS,
' PaBHOCUJIBHOCTb YPaBHEHUU

3.9 JluHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOW, YMUCIIO KOPHEH JIMHEHHOTO
' YpaBHEHUS, PEUIEHUE JIMHEUHBIX YPaBHEHUI

23 CocraBiieHHe ypaBHEHUI 10 YCJIOBHUIO 33/1ayd. PelieHne TEKCTOBBIX 3a4ay C
' IIOMOUIbIO YPaBHEHUN

3.4 JluneliHoe ypaBHEHUE C JBYMs IEPEMEHHBIMU U €ro rpaduk

Cucrema [ByX JMHEWHBIX ypaBHEHUH C JBYyMsl I€pEeMEHHbIMHU. PenieHue
3.5 CUCTEM YpaBHEHHI criocoOOM MoJACTaHOBKH. IIpuMepsl pelieHus: TeKCTOBBIX
3aJa4 ¢ IOMOILIbIO CUCTEM YPaBHEHUN

4 Koopaunats! u rpaduku. OyHkimm

4.1 Koopannara To4ku Ha npsiMoi

42 YucioBble IPOMEXYTKH. PaccTosiHue Mexay AByMs TOYKAMH KOOPAMHATHOU
' IpsAMOi

43 [TpsmoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opanHaTa
' TOYKH Ha KOOPJAUHATHOM IJIOCKOCTH

24 [Tpumepsl TpadukoB, 3anaHHbIX Qopmynamu. UTeHue rpadukoB peaabHBIX
. 3aBUCUMOCTEN

4.5 [Tonstue pynxuun. I'padux Gynkiun. CoiicTBa pyHKIMH

4.6 Jluneiinas @ynkuus, e€ rpaduk. I'padux yHkum y = [x|

47 I'paduyeckoe pelieHue JUHEHHBIX YpaBHEHUW M CHUCTEM JIMHEHHBIX
' YpaBHEHUNU

8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

1 Yucna v BIYUCTIEHUS




KBagparupiii kopeHb u3 uucia. [loHsTHe 00 HppanvoOHATHLHOM YHCIIC.

Le JlecaTUaHbIe TPUOJINKESHUS UPPALMOHATBHBIX YHCEI
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHUE K
1.2 IpeoOpa30BAHUIO YHUCIIOBBIX BBIPDAKEHUNM M BBIYMCICHUAM. J[eHCTBUTEIbHbIE
qrcia
1.3 Crenens c 1eIbIM TIOKa3aTeneM u e€ cBoiicTBa. CTaHaapTHas 3aluch Yuciia
2 Anrebpanueckue BbIpaKESHUs
2.1 KBagparsslii TpEXUIIEH, pa3JIOKEHUE KBAJPATHOTO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0OpandecKkoi 1poou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOKEHHUE, JCIICHHE allreOpandecKux apooei
24 PanvioHanbHbIE BRIp@KEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEHUs U HEpaBEeHCTBA
o KBagpatHoe ypaBHeHue, ¢opMyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
' Teopema Buera
3.2 Pemienue ypaBHeHM, CBOIAIMXCS K IMHEHHBIM U KBaIpaTHBIM
3.3 [Ipocreiimme qpoOdHO-paliOHANILHBIE YPaBHEHUS
I'paduueckas uHTEpHpeTalus ypaBHEHUN € ABYMS NEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YPaBHEHUH C JBYMs IlepeMeHHbIMU. [IpuMepsl pemenus cucrem
HEJIMHEHHBIX YpaBHEHUH C IByMs NIEpEMEHHBIMU
3.5 Perienune TeKCTOBBIX 3a/1au allreOpanyeckuM crocoOom
3.6 YucaoBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHCTBO ¢ 01HOM NTEpeMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInHeliHbIe HEPABEHCTBA C OJJTHOM IEPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIIUA
11 [lonsitne ¢ynkmuu. OOMacTh OMNpeNeNieHuss W MHOXKECTBO 3HaYEHH
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'paduk pynkunu. YreHue cBONCTB GyHKIUH 1O €€ rpaduxy
4.3 [Ipumeps! rpadukoB GYHKIIHM, OTpakaroMUX pealbHble IPOLECCH
44 OyHKIUY, ONMUCHIBAIONIME TPSAMYI0 W OOpaTHYI IPOMOPIMOHATBHEIC
' 3aBHCUMOCTH, UX IrpaduKu
45 Oyukmmu y =X2, y = X?




4.6 Oynknuu Y = [x, y = |x]|

4.7 I'paduueckoe pereHne ypaBHEHUN U CUCTEM YPaBHCHHM

HNEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBbBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA

1 Yucna u BIYUCIIECHUS

11 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH LHEIbIX Yncel

19 OOBIKHOBEHHBIE W JECATHYHBIE  JAPOOHM,  MPOLEHTHI, OECKOHEUHBIE
' MIEPUOIUUECKHIE IPOOH

13 PammonanbHpie  ymcna. ApU(QMETHYECKHE Olepalud C PaldOHATBHBIMA
' YHCIIaMH

14 JelictBuTtenbHble uMciaa. ApupMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
' YHCIaMH

L5 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIA OKPYIJICHUs, HPUKHUIKA U OLEHKa
. pe3yJibTaTa BEIYMCIECHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C TEPEMEHHBIMMU )

95 Crenenp ¢ uenbiM mokasareneM. CTeNeHb C palMOHAJIbHBIM I10Ka3aTesIeM.
. CBoiicTBa CTeNEeHH

2.3 MHorousneHsl

2.4 Anrebpanueckas 1poob

”s ApudpmeTnueckuii  KOpeHb ~ HATypaJbHOW  CTEINEHHU. HeuictBuss ¢
. apru(MeTHUECKUMH KOPHIMHU HaTypalbHOM CTeneHn
3 YpaBHEHUS U HEPAaBEHCTBA

31 Lenbie u npoOHO-panrioHabHBIE ypaBHEeHUs. CHCTEMBl M COBOKYMHOCTH
- YpaBHEHUH

39 Lenbie u apoOGHO-panuoHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Pemenune TekCcTOBLIX 3a1a4

4 YucnoBble OCIE10BAaTENBHOCTH




4.1

ITocmemoBaTeIbHOCTH, CITOCOOBI 3aJaHKs IIOCIIEI0BATCILHOCTEH

Apudmernueckass u reomerpudeckas nporpeccur. Dopmyna  CIOKHBIX

4.2
IPOIICHTOB
5 DOyHKIUH
OyHknus, crnocoObl 3amaHus  ¢yHKuuud. I'paduk  yHknuu. OoOmacts
OIpe/ieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTtku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcUMyMBbl U
MUHUMYMBI (yHKIMH. HanOospinee W HauMeHbllee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 KoopaunaTsl Ha IpsAIMOM U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHHUK
7.3 MHOroyrojabHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHue reoMeTpu4ecKix BeTMYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr
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