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INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma mo anredpe ajis 00y4arouxcs ¢ 3aAepKKOH IMCHXUYECKOr0 pa3BUTHUS
(mamee — 3IIP) Ha ypoBHE OCHOBHOTrO o00IIEro oOpa3oBaHMs TMOATOTOBJIEHA HAa OCHOBE
®denepalibHOr0 roCyAapCTBEHHOI0 00pa30BaTEIbHOIO CTaHapTa OCHOBHOT'O 00IIEro oO0pa3oBaHUs
(ITpukaz Munnpocseuienuss Poccunm ot 31.05.2021 r. Ne 287) (mamee — DPI'OC 0OO0O),
®denepalibHOM alanTUPOBAHHOW 0Opa30BaTENbHOM MPOrpaMMbl OCHOBHOIO OOIIEro 0Opa30BaHMS
JUIs 00y4aroumMxcs C OTpaHMYEHHBIMH BO3MOXKHOCTAMHU 370poBbs (IIpuka3 MuHmpocBemeHus
Poccun ot 24 Hos6ps 2022 r. Ne 1025), denepanpHoit pabodeil mporpaMMbl OCHOBHOT'O OOIIIEro
oOpa3oBaHus 10 yuyeOHOMY mpenmetry «Martematukay, denepaipHOi IpOrpaMMbl BOCIIUTAHUS, C
YU4ETOM pACIpPEACNIEHHBIX IO KJjlaccaM IIpOBEpPSAEMBIX TpeOOBaHMM K pe3ysibTaTaM OCBOEHHS
DenepanbHOi aJanTUPOBaHHONH 00pa30BaTENBHON IPOrpaMMbl OCHOBHOTO OOLIEro 0Opa3oBaHMs
JUIs 00y4YarolMXcsl ¢ 3aJIepKKON MCUXUUYECKoro pa3Butus. B paGoueil mporpamme y4dTeHbl UaeU U

nonoxeHust Konnenum pa3BuTrs MaTeMaTHYeCKOro o0pazoBanus B Poccuiickoit @exepanuu.

OO01mas xapakTepucTHKa Y4eOHOI0 npeaMera « Ajreopay»

YueOHbId mpenMer «AnreOpa» BXOOUT B MpeAMETHYI o0nacth «Martematuka u
uHpopmaTtrka». OH CIOCOOCTBYET pa3BUTHIO BBIUUCIUTEIBHON KYJIBTYPHl H  JIOTHUYECKOTO
MBIIIJICHUS, (OPMUPOBAHUIO YMEHHS TMOJB30BAaThCS AJTOPUTMAMHU, a TakKe IMPUOOPETCHHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAMUMBIX B MOBCEAHEBHOM Xn3HU oOyuaromuxcs ¢ 3I1P. Yuebnsiii
OpeMET  pPa3BUBAeT  MBINUICHUE, IPOCTPAHCTBEHHOE BOOOpakeHHe, (YHKIIHOHAIBHYIO
IPaMOTHOCTb, YMEHHS BOCHPHHUMATh M  KPUTHYECKH  aHAJM3UPOBaTh  WH(OOPMAIIHIO,
MIPEICTABJICHHYIO B Pa3JIMYHBIX (hOopMax.

OOyueHue maremaTuke Ja€T BO3MOXKHOCTh pa3BuBaTh y oOydarommuxcs c¢ 3IIP Tounyro,
paIMOHANIBHYI0O U WH(OpPMATUBHYIO pedb, YMEHUE OTOMpaTh Hauboyiee MOAXOASIINE S3BIKOBHIC,
CUMBOJIMYECKHE, Trpaduueckue CpeacTBa Uil BBIPAKEHUS CYXIECHUW M HaNIAIHOTO HUX
MIPEICTaBIICHUS.

Heo0xomuMbpIM KOMITOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHHH SIBJICTCS
olmree 3HAKOMCTBO C METONAMU TO3HAHUSA JACHCTBUTEIBHOCTH, MPEICTABICHHE O MPEAMETEe U
METO/IaX MAaTeMaTHKH, UX OTJIMYUN OT METOJOB IPYIMX €CTeCTBEHHBIX M T'YMaHUTAPHBIX HayK, 00
OCOOEHHOCTSAX MPUMEHCHHS MaTEMaTHUKH JJIsI PEIICHUS HAyYHBIX W MPHUKIAIHBIX 3a7ad. Takum
o0pa3oM, MaTeMaTH4YeCcKoe 0O0pa3oBaHWE BHOCHT CBOW BKJIaJ B (JOPMUPOBAHHUE OOIIEH KYJIBTYPHI

YCJIOBCKA.



W3yuyeHne MaTeMaTUKUA TaKXKE CIIOCOOCTBYET SCTETHYECKOMY BOCIHUTAHHIO YEJIOBEKa,
MOHMMAaHUIO KPACOThI U U3ALIECTBA MATEMAaTUUECKUX PACCYX JAEHUH, BOCIPUITHIO T€OMETPUUECKUX
¢bopM, YCBOCHHIO UJIe CHMMETPUHU.

[Iporpamma oTpaxkaeT copep)kaHue OOydeHHUs MmpenMery «Anredpa» ¢ y4eToM 0COOBIX
oOpazoBaTenbHBIX noTpeOHOCTel oOyuatomuxcst ¢ 3IIP. OBnaneHue y4yeOHBIM MpPEIMETOM
«Anredpa» TPEACTaBISET ONPENCICHHYIO CIOXKHOCTh ais ydamuxcs ¢ 3IIP. ¥V oOywaronmxes ¢
3[IP Haubosee BBIpaKEHbI OTCTaBaHUS B PA3BUTUU CIOBECHO-JIOTMYECKHX (OPM MBIIUICHUS,
MO3TOMY aOCTpaKkTHbIE M OTBJICYCHHbIE KAaTETOPHH MM TPYAHOAOCTYNHBL. B TOXe Bpems mpu
CIeNHUalbHOM OOYyYEHUH OOydJaromuecs MOTYT BBIIONHATH 3alaHus 1o amroput™my. OHH
BOCIPUUMYHBBI K TOMOIIM, MOTYT BBINOJIHUTH MEPEHOC HA AHAJIOTMYHOE 3aJaHHE YCBOEHHOTO
ciocoba pemienusa. CHIKEHUE Pa3BUTHUS MBICIUTENFHBIX OMEpaluid U 3aMeAJIEHHOE CTaHOBJICHUE
JIOTMYECKUX JACHCTBUM MNPUBOAAT K HEIOCTATOYHOW OCMBICICHHOCTH COBEpIIaeMbIX Y4EOHBIX
neictBuil. Y oOyvarolmxcsl 3aTpyJHEHbl CUETHBbIE BBIYMCIEHHSA, IPOU3BOAUMBIE B yme. B
MMCbMEHHBIX BBIUMCICHUSIX OHU MOTYT MPOIYCKAaTh OAMH W3 MPOMEXYTOUHBIX maros. [Ipu padote
C UYHCJIOBBIMU BBIPAKEHHUSIMHU, BBIYMCICHUEM HX 3HAUYEHHMS MOTYT HE YyJEepKMBaTh MPABUIbHBIN
nopsinok AeictBuid. [lpu ympomenuu, npeodpa3oBaHuu BoipakeHui ydamuecs ¢ 3[IP He moryT
CaMOCTOSITENILHO MPUHATH PELIEHUE O IOCIE10BATEIbHOCTH BBINOIHEHUS AeicTBUI. KOHKpEeTHOCTD
MBIIUIEHUS OCJIOXKHSIET YCBOEGHUS HAaBbIKA PEIICHUs YpaBHEHHH, HEPaBEHCTB, CUCTEMbl YpaBHEHHI.
WM mManomocTymHo coBepiieHrne 00paTUMBIX OepaIiuii.

Huskuii ypoBeHb pa3BUTHS JIOTHUECKUX OIEpaluii, HETOCTaTOYHas OOOOIICHHOCTH
MBILUICHUS 3aTPYIHSAIOT H3ydeHHe TeMbl «DyHKIUU»: NpU omnpeaeneHur (yHKIHMOHATIBHOU
3aBHCHMOCTH, TIpH  ONHCaHUM Tpaduyeckod  CHTyallud, MCHOJb3ys T'€OMETPUUYECKUH,
anredpandeckuii, (QyHKIMOHAJIBbHBIA s3bIkM. Hepenko yuwammecs He BHUIAT Pa3HUIBI MEXIY
o0acTbio onpeaeneHns QyHKIUU U 00JIaCThI0 3HAUEHU.

Pemenve 3amgau conpspKeHO € TPYAHOCTSIMHU O(OpMIIEHUS KPaTKOM 3amUCH, MPOBEACHUS
aHalM3a YCJOBHUS 3aJaud, BbaesneHus cymectBeHHoro. OOyuarommecs ¢ 3[IP 3aTpyasstoTcs
clleNaTh YMO3aKIIOUEHHE OT OOLIEro K 4aCTHOMY, HEPEAKO BHIOMPAIOT HEPALlMOHAIBHBIE CIIOCOOBI
pelleHus, MHOT1a O PAHUYUBAIOTCA MAaHUIYJISILUSMU C YUCIIAMU.

ToyHOCTH 3aIIOMUHAHUS U BOCIPOU3BENECHUSI Y4eOHOTO MaTepuaia CHHIKEHBI MO MPUYHHE
C1abOCTM MHECTHYECKOW JeATEIbHOCTH, CYKEeHHs oObema mnamsard. OOywaromumcs ¢ 3I1P
TpebyeTcs Ooubllie BpEMEHM Ha 3aKperjieHHe MaTepuana, akTyajau3alis 3HaHUN Mo ormope HpH
BOCIIPOU3BEICHHH.

I mpeomoneHust TPYAHOCTEH B M3YYeHHUH y4eOHOro mpeamera « Anredpa» HeoOXomamma
ajganTanus oO0beMa M XapakTepa ydeOHOro wmarepuana K I103HABATEIbHBIM BO3MOXHOCTSIM

yaamuxcs ¢ 3[1P. Cnenyer yueOHBII MaTepral MPenoAHOCUTh HEOOIBIITMMU TTOPIHSIMH, yCIOXKHSS



€ro MOCTENEeHHO, U3bICKUBATh CIIOCOOBI aanTaliy TPYAHBIX 3a/1aHUIl, HEKOTOPbIE TEMbI 1aBaTh KaK
O3HAKOMHUTEIbHBIC; MCKIIIOUATh OTAEJIbHBIE TPYIHBIE J0KA3aTEIbCTBA; TEOPETUUYECKHI MaTepuas
PEKOMEHJyeTCs Hu3y4aTb B IIPOLECCE IPAKTHYECKOM MAEATEIBbHOCTH II0 PEIICHUIO 3a]ad.
Opranuyeckoe €IMHCTBO MPAKTUYECKOM M YMCTBEHHOM JEATEIbHOCTH YYallMXCsl Ha YpoKax
MaTEMaTHKH CHOCOOCTBYIOT IMPOYHOMY U CO3HATEIIbHOMY YCBOEHHIO Oa3MCHBIX MaTeMaTHYECKUX

3HAaHUU U YMEHUM.

Hean n 3a1aun u3ydeHus: yaeOHOro npeamera « Ajareopa»

[TpropuTeTHBIMU 1ENSIMU 00y4YeHUSI MaTEMaTHKE B 5—9 Kiaccax sBISIOTCS:

= ¢dopMUpOBaHHME  LEHTPAJIBHBIX  MaTeMAaTHUYECKUX  MOHATUM  (YMUCIIO,  BEIUYHHA,
reomeTrpudeckas ¢urypa, IepeMeHHas, BEPOSTHOCTh, (yHKIHUA), OOECHEeUUBAIOIIUX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTHUYECKOTrO0 O0pa30BaHUS OOydYaroIIUXCS C
3I1P;

= noxasereHue oOywarommxcss ¢ 3IIP Ha pocTtymHOM Ay HMX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MaTeMaTUKU M OKpPY)KAIOIIEro MHpa, MOHMMAaHHE MaTeMaTHKH KaK 4acTh
o0111el KyJIbTYpbl UeJIOBEUECTBA;

" pa3BUTHE WHTEIUICKTYaJIbHBIX W TBOPYECKHX CrmocoOHocTell oOywatommxcs ¢ 3IIP,
MO3HABATEJILHOW AKTUBHOCTH, WCCIICOBATCIIbCKUX YMEHUH, KPUTUYHOCTH MBIIICHHUS,
MHTepeca K U3yUYEeHUI0 MaTeMaTHKU;

* opmupoBanue (YHKIIHMOHATHHOW MaTeMaTHYECKOH TPaMOTHOCTH: YMEHHUs PacCIIO3HABATh
MPOSIBIICHUST MaTEMaTHUYE€CKUX TMOHATHM, OOBEKTOB M 3aKOHOMEPHOCTEH B peaslbHbIX
KU3HCHHBIX CHTyaIlUsIX W TPH H3YYCHHH JAPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHMOCTEH U 3aKOHOMEPHOCTEH, (OPMYINPOBATh UX HA SI3bIKE MATEMAaTUKU U CO3aBaTh
MaTeMaTHUYeCKUE MOJEIH, IIPUMEHSITh OCBOCHHBIM MAaTeMaTUYECKUIM anmmapar JJisd perieHus
MPAKTUKO-OPUEHTHUPOBAHHBIX  33/a4, MHTEPHIPETHPOBATH M OLEHHUBATh MOJIy4YCHHBIE
pe3yabTaThI.

JocTtmxenue 3Tux 1eneil odecrneunBaeTcs pelieHrneM CIEAYIOIUX 3a1a4:

= ¢opmupoBare y oOyuaromuxcs ¢ 3[IP HaBbIkM y4eOHO-TO3HABATEIHHOW NESATEILHOCTHU:
IUTAaHUPOBAaHUE paboThl, MOMCK palMOHAJbHBIX IyTEH €€ BBINOJHEHHUS, OCYIIECTBICHUS
CaMOKOHTpOJIS;

® CrmocOOCTBOBATh HMHTEIUIEKTYalIbHOMY pa3BHTHIO, (OPMHUPOBATh KadueCTBA, HEOOXOIMMBIE
YEeNOBEKY /Il TIOJHOLEHHOW JKU3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHbIE
MaTeMaTHYECKOH  JEATENbHOCTH:  SICHOCTH M TOYHOCTH  MBICTH,  WHTYHIIUH,

IPOCTPAHCTBEHHBIX MPECTABICHUHN, CIIOCOOHOCTH K ITPEOI0JIEHUIO TPYAHOCTEH;



* (opmMHpOBaTh KIIOYEBbIE KOMIETEHLMH YydYallUXCi B paMKax IpeAMETHOH o0nactu
«Maremaruka 1 HH(POPMATHKAY;

* pa3BHUBaTh NOHATUIHOE MbIILIEHUs oOyuaromuxcs ¢ 311P;

" OCYHISCTBJISITh  KOPPEKIMIO TO3HABAaTENbHBIX TporeccoB obOyuaromuxcs ¢ 3IIP,
HEOOXOIMMBIX JIJI1 OCBOCHHUS IPOTPAMMHOI0 MaTepuaia o yueOHOMY Ipeamery;

" [IpeayCcMaTpUBaTh BO3MOKHOCTh KOMIIEHCALIMU 0Opa30BaTEeNIbHBIX AE(PHUIUTOB B OCBOCHUH
MPEAIIEeCTBYIOIEr0 MPOrpaMMHOro Marepuana y ooydaromuxcs ¢ 3[1P u HenocraTkoB B UX
MaTeMaTHYeCKOM Pa3BUTHH;

* c(hopMHPOBATH YCTOMUMBBIA HHTEPEC yUAIIMXCS K TTPEAMETY;

® BBIABIATH U pa3BUBaTh MaTEMaTUUECKHUE U TBOPUYECKHE CIIOCOOHOCTH.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOLEE MPEIMETHBIM pe3yJbTaTaM OCBOCHHUs
DenepanbHoil paboueil mporpaMmbl, pacrnpenenéHHbIM IO rofaM Oo0ydeHus, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, IMPHUHLUIIKAIBHBIM BOINpOcaM oOydaromuecs
o0palllaich HEOIHOKPATHO, YTOOBl OBJAJEHUE MaTeMaTHYECKUMU IOHATUSMU U HaBbIKAMU
OCYILECTBJIIJIOCH ~ IOCHEJOBATeJIbHO M IOCTYNAareiabHO, C  COONIIOEHHMEM  HpUHLUIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA BKJIIOYAIUCh B OOLIYIH0 CHUCTEMY MaTeMaTH4YeCKUX
npeAcTtaBieHuit  oOydaromuxcs ¢ 3I[IP, pacmmpsis u  yriyOnss  e€, oOpa3ys Npo4yHbIE

MHOXXECTBCHHBIC CBA3HU.

Oco0ennocTy 0TOOPa M aganTANMU Y4e0HOT0 MaTepHuaJia 0 MaTeMaTHKe

OOydenune yueOHOMY MpeaMeTy « Anredpa» CTpOUTCS Ha CO3aHHH ONTHMAIBHBIX YCIOBUU
JUI YCBOEHHS TporpaMMHoro marepuana odyuaromumucs ¢ 3I1P. bonbiioe BHUMaHue ynemnsercs
0TOOpYy y4eOHOro MaTepHalia B COOTBETCTBHHM C IPUHIIUIIOM JOCTYITHOCTH IIPU COXPAHEHUH OOIIEro
0a30BOr0 ypOBHS, KOTOPBIA JOIDKEH IO COAEPKAHHUI0O M 00beMy OBITh aJanTHPOBAHHBIM IS
obyuaromuxcs ¢ 3I1P B cooTBeTcTBUM € X 0COOBIMU 00pa3oBaTeIbHbBIMU OTpeOHOCTIMU. Crienyer
o0nerynTh OBJaJeHHe MarepuanoMm oOywaromumucs c¢ 3IIP mocpexcTBoM ero aeTanbHOro
OOBSICHEHHS C CUCTEMaTHYEeCKHMM IOBTOPOM, MHOI'OKPATHON TPEHUPOBKHM B NPUMEHEHUM 3HAHUM,
UCIONb3Ys PUEMBI aKTyaIu3aluy (BU3yaslbHas OIopa, MaMsTKa).

[Iporpamma mnpenycMaTpuBaeT BHECEHHME HEKOTOPBIX W3MEHEHUH: yMEHbleHHe o0bema
TEOPETUYECKUX CBEJICHHH, BBIHECEHHE OTAENBbHBIX TEM MM IEJbIX Pa3deloB B MaTepHalbl IS

0630pHOF0, O3HAaKOMHUTCIIbHOT'O U3YUCHUS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

AnreOpa sBISETCS ONHUM U3 OINOPHBIX KYPCOB OCHOBHOM IIKOJBI: OHA OOECHeYHBacT



U3yuYeHUEe JPYIHX IUCIUIIIMH, KaK €CTeCTBEHHOHAYYHOrO, TaK U T'YMAaHUTAPHOTO LIHUKIIOB, €&
OCBOEHHUE HEOOXOAMMO I MPOJODKEHHsT 0Opa3oBaHMS U B TOBCEIHEBHOM XH3HU. Pa3Butue y
0o0yyaroUMXcsd HayyHbIX MPEICTaBICHUM O MPOUCXOXKIEHUM U CYIIHOCTH ajredpanyecKux
abcTpakiui, crocode OTpakeHUs] MaTeMaTUYeCKOW HayKOW SIBJIEHUII M MPOLECCOB B MPUPOAE U
o0IlecTBe, POJIM MATEMAaTUYECKOIO MOJEIMPOBAHUS B HAYYHOM I[IO3HAHMHM M B TPAKTHKE
CIocoOCTBYET (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS] M KauecCTB MBIIIICHUS, HEOOXOJUMBIX
JUTSL aflanTalliid B COBPeMEHHOM 1 (poBoM ol1iecTBe. M3yueHnne anredpbl €CTeCTBEHHBIM 00pa3omM
o0ecrieunBaeT pa3BUTHE yYMEHHUs HaOIIOJaTh, CPaBHUBAaTh, HaXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHUS, CIOCOOHOCTH apryMEeHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS H
BbIBOJBI, (opMyIupoBaTh yTBEepkAeHUA. OcBoeHue Kypca aireOpsl oOecneunBaeT pa3BUTHE
JIOTMYECKOTO MBIIIJIEHUS] OO0y4YaloIIUMXCs: OHU HCIONBb3YIOT MACIYKTUBHbIE M WHIYKTUBHBIE
paccyxneHus, 00o0IIeHre U KOHKpEeTH3aIuio, abcrparupoBanue u anajoruto. O0ydeHnue anredpe
IpeArnogaraeT 3HaYUTENbHbIM 00BEM CaMOCTOSTENBHOM NEATEIbHOCTH OOydYarolMXcs, M03TOMY
CaMOCTOSITEJIbHOE ~ pEIIeHHe  3aJad  €CTeCTBEHHbIM  00pa3oM  sBJseTCS  peanu3aluent
JEeSITeIbHOCTHOTO MPUHIIUTIA O0YYSHHSL.

B cTpykType nmporpammbsl yueOHOro Kypca «Anredpa» OCHOBHOW IIKOJBI OCHOBHOE MECTO
3aHMMAIOT COJIepXKATEIbHO-METOANYECKUE JUHUU: «YUucina U BBIYUCIEHUS»; «Anredpanyeckue
BBIpAaXKEHUS»; «YpaBHEHUS U HepaBeHCTBa»; «DyHkuum». Kaxngas u3 3TUX copepKaTelbHO-
METOAMYECKUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET M3YYEHHUS Kypca, €CTECTBEHHBIM
0o0pa3oM meperuieTasicb M B3aWMOJCHCTBYS ¢ JIpYyrMMHU €ro JHMHMAMHU. B Xozme M3ydeHus Kypca
00y4aroUMMCsl MPUXOAUTCA JOTMUECKH PacCyXJaTh, UCIOJB30BAaTh TEOPETUKO-MHOXKECTBEHHBIN
sa3bIK. B CcBSI3M € 9TUM 1enecoo0pa3HO BKIIOYHTH B IPOrpaMMy HEKOTOPbIE OCHOBBI JIOTHKH,
IIPOHU3BIBAIOIINE BCE OCHOBHBIE pa3/ielibl MaTEMaTHUYECKOro O0pa3oBaHUS M CIIOCOOCTBYIOIINE
OBJIQJICHUIO OOYYaOIMMUCS OCHOB YHUBEPCAJIBLHOIO MAaTEMaTHYECKOro si3blka. Takum oOpa3om,
MOYKHO YTBEpX,AaTh, YTO COIEPXKATEIbHON M CTPYKTYPHOH OCOOEHHOCTBIO Kypca «Auredpar
SBIISIETCS] €r0 UHTEr PUPOBAHHBIN XapakTep.

Copnepxanne uHUM «HUKcina 1 BBIYMCIIEHUS CIIy’)KUT OCHOBOM JUIS JaJbHEHUILIErO U3y4EHUs
MaTEMaTHUKH, CIIOCOOCTBYET Pa3sBUTHIO Y O0YYarOIIMXCS JIOTHYECKOI0 MBIIJIEHUS, (POPMHUPOBAHUIO
YMEHHSI TOJIb30BAThCA AITOPUTMAMHU, a TakKe TMPUOOPETEHHIO TPAKTUYECKHX HABBIKOB,
HEOOXOAMMBIX JJIsl IOBCEAHEBHON JKM3HU. Pa3BUTHE MOHATHS O YHCIIE B OCHOBHOM IIKOJIE CBS3aHO
C palMOHANBPHBIMU W HPPALUOHAJBHBIMU YHCIaMH, (OpPMHUpPOBAHMEM TMpENCTaBICHUI O
JNEMCTBUTENHLHOM YHCie. 3aBepIllieHHEe OCBOEHHUS YMCIIOBOW JIMHUM OTHECEHO K CTapllieMy 3BEHY
o011ero o0pa3oBaHuUs.

ConepxaHue JByX anreOpandeckux JHUHUM — «Anredpandeckue BBIPAXKEHUA» U

«YpaBHEHHS] U HEPAaBEHCTBa» CIOCOOCTBYET (HOPMUPOBAHUIO Yy OOYYAIOMIMXCS MAaTeMaTH4YECKOIrO



ammapara, He0OXOIMMOIO Ui pelIeHHs 33/7a4 MaTEMaTHKH, CMEXKHBIX MPEIMETOB U IMPAKTHKO -
OPUCHTUPOBAHHBIX 3aJlad. B OCHOBHOW IIKOJIe Y4YEOHBI MaTepualq TPYNIUPYETCs BOKPYT
paIMOHANILHBIX BBIpaXKEHHI. Asredpa IEMOHCTPUPYET 3HAYCHHE MATEeMAaTHKH KakK s3bIKa IS
MIOCTPOCHUSI MATEMATHUYECKUX MOJEJIEH, ONUCAHUsA MNPOLECCOB W SBJIEHUUN peanbHOro mupa. B
3amayn o0yueHus: anredpe BXOMSIT TakkKe JajbHeWIlee pa3BUTHE alTOPUTMHYECKOTO MBIILIECHUS,
HEOOXOAMMOro, B YacTHOCTH, IJISI OCBOCHHUS Kypca WH(GOPMATHKH, W OBIQJICHHE HaBBIKAMU
JNETYKTHBHBIX paccyxaeHuil. [IpeoOpazoBanne cHMBOJBHBIX ()OPM BHOCHUT CBOM CIEIU(PHUECCKHUIT
BKJIaJl B Pa3BUTHE BOOOPAKECHMUsI, CITIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTRY.

Conepxkanne QpyHKIIMOHALHO-TPaQUUECKOM JIMHUY HAIEJIEHO Ha TIOJTydYeHU e MIKOJTbHUKAMHU
3HaHUN O (PYHKIMSAX KaK BaKHEMIEW MAaTeMaTHYE€CKOW MOJENH Ui OMMCAaHUS U UCCIEIOBAHUS
pa3HO-00pa3HbIX MPOLECCOB M SBJICHUN B mpupoie U obuiecTBe. M3ydeHue storo marepuana
CIOCOOCTBYET pa3BUTHIO y OOYYaIOIIMXCS YMEHHUS HCIIONb30BATh PA3JIUYHBIE BHIPA3UTENbHBIC
CpelcTBa s3bIKAa MAaTEMaTUKH — CIIOBECHBIE, CHMBOJHMYECKHE, IpadudyecKue, BHOCHT BKIJAI B

(bopMHUpoBaHUE MPEACTABIECHUIN O POJIM MaTEMATUKU B Pa3BUTUH LIUBHIM3ALUU U KYJIbTYPBI.

Buapbl gesiteqbHocT odyuawmuxces ¢ 3I1P, o0yc/ioBiaeHHbIe 0cO0bIMU 00pa30BaTeJIbHBIMHU
NMOTPEOHOCTAMM U 00ecneYnBAKIIME OCMbICJIEHHOE OCBOEHHE COAEePKAHUN 00Pa30BaHMS 110

npeamery «Aaredpa»

Copnepxxanue BHUIOB jesTenbHOCTH oOydarommxcs ¢ 3[IP ompenensiercs ux ocoObIMu
oOpa3oBarenbHbIMU NOTPeOHOCTSIMU. [ToMuMo mmpoko ucnoabzyemsix B AOOITI OO0 obumx amst
BCeX 00y4aroIuXcsl BUAOB JEATEIBHOCTH CIEAYET YCUIUTD BUIBI JEATEIbHOCTH ClleHU(PUIHBIE IS
JTAHHOW KaTeropuu jaeTed, oOecrneuynBalonIie OCMBICIEHHOE OCBOCHHE COJAEp)KaHUs 00pa3oBaHUS
[0 MpEeAMETY: YCHJIEHHE MPEAMETHO-TIPAKTUYECKON AESITENbHOCTH C aKTUBU3ALMEHd CEHCOPHBIX
CHCTEM; YEpEelOBaHUE BHUAOB JAEATEIbHOCTH, 3aJEHCTBYIOLUIMX pPA3JIUYHbIE CEHCOPHBIE CHUCTEMBI;
OCBOEHME MaTepuajga ¢ ONOpOH Ha alNropuTM; «IOIIArOBOCTH» B M3YYEHHHM MaTepuaa;
UCMOJb30BAaHUE JTONOJHUTENBHON BU3YaJbHOH OMOPHI (CXEMbl, MIA0JOHBI, OMOPHBIE TaOJMUIIbI);
peueBOil OTYET O MPOLECCEe U pe3yJsbTaTe ACATEIbHOCTH; BBINOJIHEHUE CIELHMATbHBIX 3aJaHUH,
o0ecreunBaroIuX KOPPEKLUHUI0 PEryasiuu y4eOHO-TI03HABATEIbHON JEATEIbHOCTH U KOHTPOJIb
COOCTBEHHOI0 pe3yJibTaTa.

Hnsa obyuarommxcsi ¢ 3I1P cymiecTBeHHBIM SBISIOTCS TPUEMBI pabOThl C JIEKCUYECKUM
MaTepuaioM no npeaMmery. I[IpoBoaurcsa cnenuanbHas paOoTa 10 BBEAEHHUIO B aKTHMBHBIN CIIOBaph
o0yyaroluMxcs COOTBETCTBYIOLIEH TepMHUHONOTUU. M3ydaemble TepMHUHBI BBOJISATCS  Ha
MOJIMCEHCOPHOM  OCHOBE, 0O0s3aTeNbHAa BHU3yadbHas TOJJAEpPXKKA, aJIrOPUTMBI  paboOTBl €

OIIPEACIICHUECM, OITOPHBIC CXEMBI IJId aKTyaJIn3allui TCPMHUHOJIOTUH.



MECTO KYPCA B YYEBHOM IIJTAHE

CornacHo yueOHOMY TulaHy B 7—9 kiaccax m3ydaercs: yueOHbIN Kypc « Anredpay, KOTOpbId
BKIIIOYAET  CIIEAYIONIME OCHOBHBIE paslenbl  coiaepkaHus: «Yucma ©  BBIYUCICHUSY,
«Anrebpanyeckue BhIpaKEHUN», « YPaBHEHUS U HEPABEHCTBAY, « DYHKIIHN.

VY4eOHbIi nIaH Ha W3y4deHue anreOpsl B 7—9 Kiaccax OTBOAUT HE MeHee 3 yUeOHBIX 4acoB B
HEJIeTI0 B TEYCHHE KaXKI0T0 roja o0ydeHus, BCEro 3a Tpu roja ooydenus — He MmeHee 306 yueOHbIX

qacCoB.

COJAEP/KAHUME YYEBHOI'O KYPCA
7 KJIACC

Yucia 1 BBIYUCICHUS

JpoOu 0ObIKHOBEHHBIE U JECATUYHBIE, IEPEXO0]] OT OAHOI (GOPMBI 3alMCH APOOEH K APYroi.
[ToHATHE panMOHAIBHOIO YHMCIA, 3alUCh, CPAaBHEHHUE, YNOPSIOYMBAHHE PALMOHAJIBHBIX YHCEIL.
Apupmernueckue JeicTBUs ¢ pallMOHAJIBHBIMHU YuclaMu. Perienue 3a1ad U3 peanbHOM MPaKTUKH
Ha YacTu, Ha APOOH.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeJIeM: OIpeJeleHue, MpeoOpa3oBaHUE BHIPAXKEHUN Ha
OCHOBE OIPEIENCHNUS, 3aIUCh OOJBIINX YHCEL.

[TporeHTHl, 3aMKCh MPOIEHTOB B BUJE JpoOU U ApoOH B BUAE MPOIEHTOB. TpH OCHOBHBIE
3a/layy Ha [IPOLIEHTHI, PELICHNE 3a]1a4 U3 PEaIbHOM PaKTUKH.

[TprMeHeHue MPU3HAKOB JEIUMOCTH, Pa3JI0KEeHUE HA MHOKUTEIN HATypaIbHbBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE TIpsIMast U 00paTHas MPONOPLHUOHATBHOCTH.

Anredpanyeckue BbIpasKeHUS

IlepeMeHHBIE, YMCIOBOE 3HAYEHHUE BBIPAXKECHUS C IHMEPEMEHHOM. JlomycTHMBbIE 3HA4YCHMS
nepeMeHHbIX. [IpecraBieHne 3aBUCUMOCTH MEXIY BeJIMUMHAMHU B BHie (opMysibl. Beruucnenus no
dbopmynam.

[TpeoGpa3oBanne OYyKBEHHBIX BBIPAKEHHH, TOXKJIECTBEHHO DPaBHbIE BBIPAKEHMsI, IpaBUiIa
npeoOpa3oBaHusl CyMM U IPOU3BEICHUH, NpaBHJIa PACKPHITUS CKOOOK M IPUBEACHUS MOJOOHBIX
ClIaracMbIX.

CBoJiCTBa CTENEHH C HATYPAJIbHBIM I10Ka3aTEIIEM.

OpHounieHsl 1 MHorowieHbl. CreneHb MHoroujieHa. CioXeHHe, BbIYMTaHHE, YMHOXEHHE
MHOrOWwIEHOB. DOpMyJibl COKpAIIEHHOTO YMHOXKEHHS: KBaJpaT CyMMbl U KBaapaT pa3HOCTH.
®dopmyia pa3HOCTH KBaApaToB. Pa3iiokeHne MHOMOUIEHOB HA MHOKUTEIH.

YpaBHeHust

YpaBHeHHe, KOPCHb YPAaBHCHU, IIpaBHJId Hp606p330BaHI/I$I YpaBHCHUA, PABHOCHUIIBHOCTDH



YpaBHEHUM.

JluneiiHoe ypaBHEHHWE C OJHOW MEPEMEHHOW, YMCIO KOpPHEH JIMHEHMHOrO YpaBHEHWUS,
pelieHre JMHEHHbIX YypaBHeHMH. (CocTaBieHHME YpaBHEHHMHM IIO YCIOBUIO 3ajnauu. Pemienue
TEKCTOBBIX 3aJ[a4 C IOMOIIbI) YPAaBHEHUM.

*JluHeliHOE ypaBHEHHE C JBYMS MEPEMEHHBIME U ero rpaduk ', CucreMa IBYX JIMHEHHBIX
YpaBHEHUI C JByMs II€pEMEHHBIMU. PelleHne cUCTEM YpaBHEHHMH CHOCOOOM IOJCTaHOBKH.
[Ipumepsl peleHnst TEKCTOBBIX 3a]1a4 C IOMOUIbI0 CUCTEM YPABHEHUH.

DOYyHKUMH

Koopaunara Touku Ha npsamoil. UucioBble NpoMexyTKu. PaccrosHue Mexay AByMs
TOYKAMHU KOOPAUHATHOM IIPSAMOM.

[IpsmoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcuucca W OpAMHAaTa TOYKM Ha
KOOpAMHATHON miockoctu. [Ipumepsl rpadukoB, 3agaHHbIX Qopmynamu. YreHue rpaukoB
peaNbHBIX 3aBUCUMOCTEM.

[Tonsitue pynkuun. I'padux ¢pynxuuu. CpoiictBa QyHkuuil. Jlunelinas gynkuus, e€ rpaduk.
I'paduk pynxuuu y = kKX + b. *I'paduueckoe perieHne TMHSHHBIX YPABHEHHUH M CHCTEM JTHMHEHHBIX

ypaBHCHHMII *.

8 KJIACC

Yucsia v BHIYUCTCHUSA

KBanpatueiii kopenp u3 uucia. *[lonstue o0 wuppannoHansbHoM uyucie. JleciTuuHble
npUOIMKEHUST UpPAllMOHAIBHBIX yKcen™. CBoWCTBa apu(METUYECKUX KBAJIPAaTHBIX KOpPHEH M HX
IPUMEHEHUE K MpeoOpa3sOBAHMIO YUCIOBBIX BBIPAKEHUH W BBIYMCICHUAM. *J[elCTBUTEIbHbBIE
qrcna*.

CreneHb ¢ LebIM MOKa3aTeneM 1 e€ cpoiictBa. CTaHJapTHAsI 3alIUCh YUCIIA.

AnredOpanyeckue BbIpasKeHUs

KBanpatHblil TpéxuiieH; pa3iokeHne KBaJApaTHOrO TPEXUIEHAa Ha MHOXKHUTEIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOHCTBO anredpamdeckoi npodu. CroxeHue,
BBIUMTAaHUE, YMHOXXEHHE, JelieHHe airedpandeckux ApoOel. PanmoHanbHBIE BBIPAXKEHUS U HX
npeoOpa3zoBaHue.

YpaBHeHusI 1 HEpaBEeHCTBA

KBanpatHoe ypaBHeHue, (opmyna KopHeil KBaapaTHoro ypaBHeHus. *Teopema Buera*.

Pemenue ypaBHeHMiA, CBOASIIMXCS K JIMHEHHBIM U KBaapaTHBIM. [IpocTeiinme 1poOHO-palmoHanbHbIe

1 3nech u manee * * 0603HAUEHBI TEMBI, U3y4EHHE KOTOPHIX IPOBOJUTCS B 03HAKOMMTEILHOM MiaHe. [lenaror
CaMOCTOSTEIIBHO ONpeesseT 00beM H3ydaeMOro MaTepraa.



YpaBHEHMUS.

*T'paduueckass HHTEpIpETAMS YpaBHEHUH C IBYMS NMEPEMEHHBIMH W CHCTEM JIMHEHHBIX
ypaBHEHHH ¢ 1ByMs nepeMeHHbIMU ™. [IprMepsbl perieHns cucTeM HeMMHEHHbIX ypaBHEHUH ¢ IByMs
epEeMEHHBIMHU.

PerieHre TeKCTOBBIX 3a/1a4 alredpandeckuM CriocoOoM.

UucnoBple HEpaBeHCTBA M UX cBoWcrBa. HepaBeHCTBO ¢ OAHOM IEPEMEHHOM.
PaBHOCHIIBHOCTD HepaBeHCTB. JIMHelHbIe HepaBeHCTBA C OJHON mepeMeHHOM. CHCTeMbl JTMHEWHBIX
HEPABEHCTB C OAHOW IIEPEMEHHOM.

DOyHKIMA

[Tonarue ¢ynkuuu. O6macTh onpeneneHus 1 MHOXKECTBO 3HaueHUH (QyHkuuu. CriocoObl
3a1aHus PyHKIIH.

I'paduk ¢yskuu. Yrenue cBoiictB (yHkiuu mno e€ rpaduxy. [Ipumepsr rpadukos
(GYHKLIMN, OTpaXkaroIIKUX pealbHbIE MPOLIECCHI.

@OyHKIUY, ONUCHIBAIOIIME IMPSAMYI0 U OOpaTHYIO NPONOPLUOHAIbHBIE 3aBUCUMOCTH, UX
rpadukn. Oynkuun ©y = X2,y = X3, y = \x, y=|x|. *'paduueckoe pelcHie YPaBHEHUH U CHCTEM

ypaBHCHHMII *.

9 KJIACC

Yucsia v BHIYUCTCHUSA

PannonanpHbie YKCIa, *UppanroHaIbHbIC YMCIa, KOHCUYHbIE W OSCKOHEUYHBIC JECSITHYHBIC
apobu. MHOXKECTBO JIEWCTBUTENBHBIX 4YHCEN; JCUCTBUTENbHBIE YHClIa KaKk OECKOHEUHbIE
JecSITUIHBIe TpoOu. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEKIY MHOXKECTBOM JICHCTBUTEIBHBIX
YHCcell U KOOPANHATHON NPAMOM.

CpaBHeHHE NEHCTBUTENBHBIX YHCEd, apu@MeTHYecKue AeHCTBUS C JeHCTBUTEIbHBIMU
quCcIaMu™.

Pa3mepbr 00EKTOB OKPYKAIOIIET0 MUPA, ITUTEIHHOCTH MPOIIECCOB B OKPYKAIOIIEM MUPE.

[Tpubmxk€HHOE 3HAYEHHWE BEJIWYUHBI, TOYHOCTh NpuOMDKeHus. OKpyriIeHHe Yucel.
[Tpukuaka v o1eHKa pe3yJIbTATOB BHIYUCICHUH.

YpaBHeHusI 1 HEPaBEeHCTBA

JIuneitHoe ypaBHeHue. Pemenne ypaBHEHM, CBOIAIINXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Pelienue ypaBHEHHU, CBOASIIMXCS K KBaApaTHbIM. bukBaapatHoe
ypaBHeHue. *IIpuMepbl pelieHusi ypaBHEHUN TpeThbel M 4eTBEPTOM CTeleHed pa3oKeHHEeM Ha
MHOXHUTEIH ™.

Pemenue apoOHO-pallnOHaNBHBIX YpaBHEHUH.



Perienre TeKCTOBBIX 3a/1a4 anreOpandeckiuM METOIOM.

VYpaBHeHHE C JABYMs IEpEeMEHHbIMH M €ro rpaduk. PermeHue cucreM ABYX JIMHEHHBIX
YPaBHEHMII C JBYMs II€pEMEHHbIMHU. PellleHHe CHCTeEM ABYX YypaBHEHUM, OJHO M3 KOTOPBIX
JUHEWHOoe, a Jipyroe — BTOpoil cteneHu. ['paduyeckas uHTEprnpeTanusi CUCTEMbl YpaBHEHUH ¢
JBYMsI [IEPEMEHHBIMU.

PerieHre TEKCTOBBIX 3a/1a4 alredpandeckuM CriocoooM.

YucoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nWHEHHBIX HEPABEHCTB C OJHOM IEpEMEHHOW. PelieHne cucreM ITWHEWMHBIX
HEpaBEHCTB C OJHOW mnepeMeHHoW. KBanpaTHble HepaBeHcTBa. ['padumueckas HHTeprnpeTanus
HEPAaBEHCTB U CUCTEM HEPABEHCTB C ABYMS IIE€PEMEHHBIMH.

DOYyHKUHMH

KBanpatnunass ¢ynkuus, e€ rpaguk u cBoiictBa. IlapaGona, KOOpAWHATHI BEPIIMHBEI
napaboIbl, 0Cb CHMMETPUHU MTapadoJIbI.

I'paduxu dymxmmit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = [x| u ux coiicrsa.

YuciioBbIe M0CJIE10BATEIBHOCTH U NPOIPECCUH

[ToHsTHEe YMCIOBOM MOCIENOBATENBHOCTH. 3aJaHUE MOCIEA0BATEIbHOCTH PEKYPPEHTHOU
dbopmyoii u GpopmyIoit N-ro ueHa.

ApudmeTtnueckas U reoMmerpuueckas nporpeccuu. @opmyssl N-ro wieHa apudMeTHnyecKoi
Y TEOMETPUYECKOM MPOrPECCUI, CyMMBI IEPBBIX N YJIEHOB.

*UN300pakeHue YICHOB apu(PMETUYECKOM W TEOMETPUUYECKON Mporpeccuii TOYKaMu Ha

KOOpHHHaTHOﬁ MJ0CKOCTH. JINHEHHBIN 1 BKCHOHGHHI/IaHBHBIﬁ POCT. CIOXHEBIE HpOI_[eHTI)I*.

IIVIAHUPYEMBIE PE3YJIBTATbI

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHS ITPOrPaMMBbI 110 MAaTEMATUKE XapaKTePU3yHOTCS:

NMaTPUOTHYECKOEe BOCIIMTAHUE:

MPOSIBJICHUEM HMHTEpeca K MPOLULIOMY H HACTOSIIEMY PpOCCUHUCKOW MaTEMaTHKH,
LHEHHOCTHBIM ~OTHOIIEHUEM K JOCTH)KEHHSIM POCCHHUCKMX MAaTEeMaTHKOB M POCCUUCKOM
MaTeMaTHYECKOW IIKOJIbI, K MCIOJb30BAHUIO ATUX JOCTI)KEHUN B JPYrUX HAayKaxX W MPUKIATHBIX
chepax;

rpa’kIAHCKOE M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OO0S3aHHOCTEH TpaKJaHWHA W peaju3allid €ro Ipas,

IpEe/ICTaBICHUEM O MAaTEMAaTHYECKHX OCHOBaX (DyHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYD, SIBICHUH,



IpoLEyp IPaxIaHCKOro o0LecTBa (HanpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIACHUIO
3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM IMPUMEHEHHUEM JOCTH)KEHUI HayKu, OCO3HAaHUEM
BaXHOCTH MOPAJIBHO-ITUYECKUX MTPHHIIUAIIOB B ACITEIHHOCTH YUEHOTO;

TPY10BO€e BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHBHOE YYacTHE B pPELICHWM IPAKTHUYECKUX 3aJad MaTeMaTHYecKOou
HaNpaBJIEHHOCTH, OCO3HAHHUEM BA)XHOCTH MATEeMaTHYECKOrO OOpa30BaHUS Ha MPOTSHKEHUM BCel
KM3HH JUISl YCICIIHON TPOQpECcCCHOHAIBHON NEATEIbHOCTH U Pa3BUTHEM HEOOXOMUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHUEM WHAMBHIYaTbHOH TPAeKTOPHH 0OPA30BaHUS U KU3HEHHBIX
TUIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

3CTeTHYEeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHUSTHIO MaTeMaTHYECKUX
00BEKTOB, 3ajlau, pPELIeHUl, pacCyXIAeHUl, yMEHUIO BUJETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

LHEHHOCTH HAYYHOI0 MO3HAHMA:

OpHUEHTalMeld B JESITeIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX HpPEACTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKa, NPUPOABI U O0OLIecTBa, MOHMMaHUEM
MaTeMaTHYECKOW HAyKH Kak CQepbl YeIOBEYECKOW JeATeIbHOCTH, JTalnoB €€ pPa3BHTUS U
3HaYMMOCTHU JUJISl Pa3BUTHs [WBUJIM3AINHU, OBJAJCHHEM S3BIKOM MAaTEMaTHKH M MaTeMaTHYECKOH
KyJbTYpOll ~Kak CpEACTBOM TIO3HAHUS MHpa, OBJAJCHUEM NPOCTEHIIMMHU  HaBBIKAMHU
UCCIIeIOBATEIbCKOM J1ESTEIbHOCTH;

¢pu3nyeckoe BocnUTaHHe, (POPMHUPOBAHHE KYJIbTYPbI 310POBbS M IMOLUOHAJBHOIO
Os1aronosy4us:

TOTOBHOCTBIO TIPUMEHATh MAaTEMATUYECKUE 3HAHUS B HHTEPECAX CBOETO 370POBbS, BEICHHUS
3I0pOBOTO 00pa3a >KM3HM (30pOBOE MUTAHHE, COATAaHCHPOBAHHBIN PEXUM 3aHATHH U OTABIXA,
peryisipHas (u3nyeckas aKTUBHOCTbB), C(OPMHUPOBAHHOCTBIO HaBblka pediekcuu, MpU3HAHHUEM
CBOETO MpaBa Ha OIMOKY U TAKOI'0 )K€ IIpaBa APYroro 4eaoBeKa;

IKOJIOTHYECKOe BOCTIUTAHHE:

OpHEHTAalMell Ha NMPUMEHEHHE MaTeMaTHYECKUX 3HAHWW JUIs peIleHHs 3a1ad B O0JacTH
COXPaHHOCTH OKpY’Kalolled Cpeabl, MJIAHUPOBAHUS IIOCTYNKOB M OLIEHKH HMX BO3MOXKHBIX
HOCIEACTBUN I OKPY)KAIOLIeH Cpeabl, OCO3HAHHEM TIJI00aJbHOI0 XapakTepa 3KOJOrMYECKHX
pOoOJIEM U MTyTEH UX PeIICHUS;

afanTanMs K U3MEHSI IOLUMCS YCJIOBUAM COLMAJBHON U NPUPOIHON cpeabl:

TOTOBHOCTBIO K JIEHCTBHMSM B YCIIOBHUSX HEOIpPEelIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH

KOMIIECTCHTHOCTH YC€PE3 MPAKTUUYCCKYIO ACATCIbHOCTL, B TOM YHUCIIC YMCHHC YUYUTHCA Yy JAPYrux



Jrofel, MpuoOpeTaTh B COBMECTHOM AESATENIbHOCTH HOBBIE 3HAHHWSA, HABBIKM M KOMIIETEHIUU U3
OIbITa APYTHX;

HEOOXOIUMOCThIO B (DOPMHPOBAHUM HOBBIX 3HAaHUH, B TOM uucie (GOPMYJIUPOBATH UJIEH,
MOHSTHS, TUTIOTE3bl 00 OOBEKTaX W SBJICHUSAX, B TOM YHUCJIE paHee HE M3BECTHBIX, OCO3HABATH
NeQUIMTH COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BBI3OB, TPEOYIOIIMI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMble pEHICHUS W JeHCTBHS,

(bOpMy.HI/IpOBaTI) " OLICHHUBATb PUCKU U NIOCJICACTBHA, q)OpMI/IpOBaTB OIIBIT.

METANPEJAMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIe pe3yabTaThl:

B pesynbrare OCBOEHHSA MpPOrpaMMbl MO MaTeMaTHKE Ha YpPOBHE OCHOBHOIO OOLIEro
oOpazoBanmsi y oOyuaromerocsi ¢ 3[IP Oyayr chopMupoBaHbl MeTanmpeIMETHBIE PE3YIbTATHI,
XapaKTepU3YIOIINECS ~ OBJAJCHHEM  YHUBEPCAIbHBIMH  IO3HABATEIBHBIMH  JCHCTBUSMH,
YHHUBEpPCAJbHBIMH KOMMYHHKATHBHBIMU JIEHCTBUSIMH W  YHUBEPCAJIbHBIMU PETYIATHUBHBIMU
NENCTBUSIMU.

OBi1ajieHHe YHUBEPCATBHBIMHI Y4eOHBIMH N03HABATEJIbHBIMU J1€HCTBUSIMU:

yCTaHaBIMBAaTh NPUYMHHO-CIEJCTBEHHBIE CBSA3M B XOJI€ YCBOEHHUS MaTeMaTHYECKOIo
MaTepuania;

BBISIBJIATH AE(UIIUT JTaHHBIX, HEOOXOIUMBIX JJIsl pEIICHUs TTOCTABJICHHOM 3a/1a4u;

C MOMOIIBIO YUWUTENsI BBIOMpATh COCOO pelIeHHs MaTeMaTH4ecKoW 3adaud (CpaBHUBATH
BO3MO)KHBIC BAPHAHTHI PEIICHNS);

NPUMEHSATH U IPE00Pa30BBIBATh 3HAKH U CHMBOJIBI B XOZI€ PEIICHHS MAaTEMAaTHUECKUX 3a]1ad;

yCTaHABJIMBATh HCKOMOE M JJAHHOE MIPH PEIIEHUH MaTeMaTHIeCKOW 3a1auu;

MOHUMATh ¥ HHTEPIPETUPOBATH MHPOPMAIIUIO PA3INYHBIX BHIOB H ()OPM MPEACTABICHUS;

WITIOCTPUPOBATh pellaeMble 3a/1a4 rpa@uecKUMH CXEeMaMU;

3 PEeKTUBHO 3alIOMUHATh U CUCTEMATHU3UPOBATh UH(OPMALIHIO.

MOHUMATh U UCIIOJIb30BaTh MATEMATUYECKUE CPEJICTBA HATJISIIHOCTH (IrpaduKu, TuarpaMMel,
TaOIUIIBI, CXEMBI U JP.) IJIS WILTFOCTPALUU, HHTEPIIPETAIINH, apTyMEHTAIIUH.

OsJageHue yHHBEPCATbHBIMH Y4eOHBIMH KOMMYHHKATHUBHBIMH /1€fiCTBUSIMH:

OpPraHH30BbIBATh Y4eOHOE COTPYJHHYECTBO U COBMECTHYIO NEATEIbHOCTb C YUHUTENEM U
CBEPCTHUKAaMHU B IIpoIlecce pelIeHMs 3a/1ay;

B3aMMOJICHCTBOBATh U HAXOJUTHh OOIIME cOCOObI paboThl; paboTaTh B T'PYMIE: HaXOAUTh
of1iee peleHre U pa3peniarb KOHQIMKTH HA OCHOBE COTJIACOBAHUS MO3ULUN U y4€Ta HHTEPECOB;

clyniate naptHépa; GopMyarpoBaTh, apryMEeHTUPOBATh U OTCTaUBAaTh CBOE MHEHUE;



MIPOrHO3UPOBATh BO3HUKHOBEHUE KOH(JIMKTOB MpPH HAJIMYUM PA3HBIX TOUCK 3PEHUS H
paspeniatb KOH(QJIMKTH HA OCHOBE y4€Ta HHTEPECOB M IMO3MIIMI BCEX YYaCTHUKOB;

apryMEeHTHUpPOBaTh CBOK MO3HMIUI0O W KOOPJAWHHUPOBATH €€ C MO3UIUAMHU MapTHEPOB B
COTPYIHUYECTBE MPHU BHIPAOOTKE OOIIETr0 PElIeHUsI B COBMECTHOM JEATEIHLHOCTH,

BBITIOJIHATH CBOIO YacTh pabOTHI, IOCTUTaTh KAUECTBEHHOrO pe3yJibTaTa U KOOPJAHMHHPOBATH
CBOM JICUCTBUS C IPYTUMH YJI€HAMU KOMaH/IbI;

OIICHMBATh KaueCTBO CBOET0 BKJIaJla B OOIIHMIA MPOIYKT.

OBiajieHUe YHMBEPCATBHBIMH Y4eOHbIMH PeryJATHBHBIMU 1eCTBUAMM:

CTaBUTH II€JIH, BBIOMPATh U CO3[]aBaTh aJITOPUTMBI JUISI PEIICHHUS y4EeOHBIX MATEMaTHYECKUX
npooiem;

MJAHUPOBATh W OCYIIECTBISATH JEATEIbHOCTh, HANPABJICHHYIO HAa pelleHue 3aaad
HCCIIEI0BATENILCKOTO XapaKkTepa.

bopMyIHMpoOBaTh U yIEpPKUBATh YUEOHYIO 3a7a4y, COCTABJISATH IUIAH U TOCJIEI0BATEIHHOCTD
JICHCTBUM;

OCYIIECTBJISATH KOHTPOJIb IO 00pa3ily U BHOCHTh HEOOXOIUMBbIC KOPPEKTHUBHI,

KOHTPOJIMPOBATH IPOIECC U PE3YJIbTAT YUCOHOH MAaTEMAaTHYCCKOM 1SS TCIIbHOCTH;

aJICKBaTHO OIICHUBATH MPABHJILHOCTh WJIM OIIMOOYHOCThH BBHIMOJHEHUS Y4eOHOM 3amauu, eé
00BEKTUBHYIO TPYIHOCTH U COOCTBEHHBIE BO3MOXXHOCTH €€ PEIICHHUS;

CIIMYATh CIIOCOO JIEWCTBUS M €ro pe3yibTaT ¢ 3aJaHHBIM 3TAJOHOM C LEJbI0 OOHApYKEHHS
OTKJIOHCHUM U OTIMYUM OT dTaJI0HA.

MIPEBUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh TP PEIICHUU y4eOHOH 3a1a4H ;

MOHUMATh TPUYHHBI, 10 KOTOPBIM HE OBLI JOCTUTHYT TPEOYEMBIN pe3ysbTaT NS TEIbHOCTH,
OTIPEIENATh 03U TUBHBIE U3MEHEHHUS M HAMPaBIIEHU, TPEOYIOIIKe JanbHeH el paboThl;

pEryampoBaTh Cocod BbIPAKEHUS IMOLIUH.

NNPEAMETHBIE PE3YJIbTATDBI

OcBoenue yueOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOT'O 00IIIETr0 00pa30BaHUS JJOJKHO

o0ecrneunBaTh JOCTHKEHHE CIIEYIOIIMUX MPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTaTOB:

7 KJIACC

Yucja v BbIYUCJICHUA
BEIMONHATH, codeTas yCTHbIE M MUChbMEHHBbIC MPUEMBI, apu(METHUYECKUEe ACHCTBHS C

PalluOHAJIbHBIMU YHCJIaMU.



HaxonuTh 3HaueHUs YMCIOBBIX BBIPAKEHUH; MPUMEHATH pPa3HOOOpPa3HbIE CIOCOOBI U
npUEMBI BRIYUCIICHUS 3HAUYCHUH JPOOHBIX BBIPAXKEHUH, COIEPKAIINX OOBIKHOBEHHBIE U JIECITUIHBIC
ZIpooH.

[Tepexoautb OT OTHON (POPMBI 3aMMCH YKCEN K IPYroi (mpeoOpa3oBhIBaTh JECATUYHYIO TPOOH
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO NECATHUHYIO ApoOb). CpaBHHMBATh M YIOPSIOYUBATH
palroHaIbHBIE YUCIIA.

OKpyrJsiTh yncna.

BBINONHATS NPUKUIKY U OLIGHKY pe3yjbTaTa BBIYMCIICHUM, OLIEHKY 3HAUYE€HUU YHCIOBBIX
BBIPAJKECHUI.

BBIMONHATS AEWCTBHS CO CTENEHSMHM C HATypaJlbHBIMH IOKa3aTelssMU (C Omopoil Ha
CIPaBOYHYIO HH(OPMAIIHIO).

[TprMeHATh NIPU3HAKYU 1ETUMOCTH, Pa3I0KEHNE HA MHOXKUTEIN HAaTyPaJbHBIX YUCEI.

Pemate mpocrelime NpakTUKO-OPUEHTHPOBAHHBIE 3aJa4yd, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, [POIOPLUUOHATIBHOCTBIO BEJIIMYHMH, MPOLEHTAMU; UHTEPIPETUPOBATh PE3yJIbTAaThl PELICHUS
3aJ1a4 ¢ Y4ETOM OrpaHUYCHHH, CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX OOBEKTOB.

Anredpanyeckue BbIpasKeHUs

OpueHTUpOBaThCS B MOHATHSAX M ONEpUpOBATH Ha 0a30BOM YpOBHE aire0panydeckoil
TEPMUHOJIOTMEN U CUMBOJIMKOM.

HaxonuTth 3HaueHns OyKBEHHBIX BBIPAKEHUM MPHU 3aJaHHBIX 3HAYCHUSIX TTE€PEMEHHBIX.

BrimonHsaTh mpeoOpa3zoBaHus IEJIOT0 BhIPAXKEHHUS] B MHOT'OUYJICH NMPHUBEICHHEM IOJ00HBIX
CllaraeMbIX, PaCKpPBITHEM CKOOOK.

BbINONHAT YMHOXEHHE OAHOWIEHA Ha MHOTOWIEH M MHOrO4JeHa Ha MHOTOYJIEH,
OpUMEHATh (OPMYJbl KBaJgpaTa CyMMbl M KBajJpaTa pa3HOCTH (C ONOpPOH Ha CHPaBOYHYIO
nHpopmarmio).

OcylecTBIATh Pa3I0KEHUE MHOTOUYWIEHOB HAa MHOMKUTENIM C IMOMOUIbIO BBIHECEHHS 3a
CKOOKM OOIIEro MHOXHTENS, TPYNIHUPOBKH CJIAaraeéMblX, MPUMEHEHUsS (QOPMYJ COKpaIIEHHOrO
YMHOKEHUs (C ONOpOi Ha CIPABOYHYIO HH(POPMAIIHUIO).

[Tpumensats mnpeoOpa3zoBaHUS MHOTOYIEHOB Ui PELICHHsS pa3MYHbIX 3aJad U3
MaTeMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEalbHON MPAKTUKH.

Hcnonbp3oBaTh CBOWCTBA CTENEHEHW C HaTypajbHBIMU MOKa3aTeIsIMU IS MpeoOpa3oBaHUs
BBIPKEHUH (C OMOpPOIi Ha CIIPaBOYHYIO MH(OPMAIIHIO).

YpaBHeHUs1 1 HEPABEHCTBA

Pemarp nuHEWHBIE ypaBHEHUS C OAHOW IIEPEMEHHOM, NPUMEHSSA IpaBHJIA IIEPEXOAa OT

HCXOJHOI'O YPABHCHUS K PABHOCUJIBHOMY €MY. HpOBCprTB, SABJIACTCA JIM YU CJIO KOPHEM YPABHCHUS.



Hmets npencraBieHue o rpadMuecKuX METO/ax IpU PEeIIeHUH JIUHEHHbIX YpaBHEHUH U UX
CHCTEM.

[TonGupate mpuMepsl Map YKUCe, SBJISIOIIUXCS PEIIEHUEM JIMHEHHOr0 YpaBHEHUS C ABYMs
epEeMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JMHEHHOrO YpaBHEHUS C JBYMS
HepeMEeHHBIMU; TIOJIb3YACh I'paguKOM, IPHUBOAUTH IPUMEPBI PEIICHHUS YPaBHEHH A.

Pemate cuctembl ABYX JMHEHHBIX YpaBHEHHH € ABYMs MEPEMEHHBIMH, B TOM 4YHCIE
rpaduyecku (¢ onopoi Ha aJIrOPUTM YUeOHBIX 1eHCTBUM).

CocraBnAarh (110CI€ COBMECTHOIO aHajlIM3a) M pElIaTh JIMHEHHOE ypaBHEHUE UIIM CUCTEMY
JUHENHBIX YpaBHEHHWI IO YCIOBMIO 3a/layd, MUHTEPIPETHUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ]a4M [1OJIy4EHHBIN PE3yJIbTaT.

Koopannare! v rpapuku. @yHKIHU

N300paxkatb Ha  KOOPAWHATHOM TPSIMOW  TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOp/MHATaM, JIyud, OTpPE3KH, MHTEpBaJIbl; 3alUChIBaTh YHUCJIOBBIE IPOMEXKYTKHM Ha
anreOpanvecKoM SI3bIKE.

OtmeuaTe B KOOPAMHATHOW IUIOCKOCTM TOYKHM IIO 3aJaHHBIM KOOpAMHATaM; CTPOMTH
rpaduku muHeHHbIX QyHKIMA. CTpouTs rpaduk GpyHkiwmu y = KX + b,

OnuceiBaTh ¢ NMOMOLIBI0 (DYHKUIMNA H3BECTHbIE 3aBUCUMOCTH MEXAY BeTMYMHAMU (IO
ITOPUTMY Y4eOHBIX NEHCTBHI): CKOPOCTh, BPEMsl, PAaCCTOSIHUE; ILl€HA, KOJIUYECTBO, CTOMMOCTD;
MPOU3BOJAUTENBHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTth 3HaueHHe QYHKIMH 10 3HAUYCHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii cnocod mpeacTaBieHHs U aHanIM3a WHGOpMAlUU; H3BIEKaTh U

MHTEPIPETUPOBATH NH(OPMALIUIO U3 I'Ppa(PUKOB peaIbHbIX IPOLIECCOB U 3aBUCUMOCTEN.

8 KJIACC

Yucsia 1 BHIYUCTCHUSA

Hcnonb30BaTh HauyajgbHbIE MPEACTABICHUS O MHOMKECTBE JACHCTBUTEIBHBIX YMCEN IS
CpPaBHEHHUS, OKPYIJICHHWS M BBIUYUCICHUN; H300pakaTh JEHCTBUTENbHBIE YHCIAa TOYKAMHU Ha
KOOPJAUHATHOM MPSIMOK.

[TpumeHsATh TOHSATHE apu(PMETHIECKOTO KBaAPATHOTO KOPHS;, HAXOAUTh KBaIPATHBIC KOPHH,
UCTIONB3Ysl TpH HEOOXOJUMOCTH KaJbKyNSATOp; BBIMONHATE TMPOCTEUIINE MPeoOpa3OBaHUS
BBIpaXXEHUH, COAEPKALMX KBaJAPAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucy OOJBIIUX W MaJbIX YUCET C TOMOIIBIO JIECITHYHBIX NpoOed u

cremneneit yuciaa 10.



Anredpanyeckne BbIpaskeHHs

[IpuMeHATh TOHSATHE CTENEHH C LEJNbIM II0Ka3aTeleM, BBIIOJHATh IPeoOpa3oBaHUs
BBIPQXKEHUN, COIEpKAIUX CTENEeHU C LeJbIM IoKa3aTesleM (C HCIOJIb30BAaHHEM CIpPaBOYHOU
uH(popMaIum).

BBINOMHATS HECIOKHBIE TOXAECTBEHHBIE MTPE0Opa30BaHUs pallMOHAIBHBIX BBIPAKEHUH Ha
OCHOBE IPaBWJI JEWCTBUI HAJl MHOTOUYJICHAMH U alre0pandeckKuMu Ipo0siMu.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKHUTEIH.

[TpumenaTs mpeoOpa3oBaHus BbIPAXKEHUN I PELISHHs pa3IHyYHbIX 3a7]a4 U3 MAaTEeMaTHUKH,
CMEXHBIX IPEAMETOB, U3 peabHON MPAaKTUKH.

YpaBHeHHS M HEPAaBEHCTBA

PemaTh nuHelHbIe, KBaJpaTHbIE YpaBHEHUS (C UCIOIb30BAHUEM CIIPAaBOYHON MH(POPMALINHN )
U DPalMOHAJIBHBIE YpaBHEHUS, CBOIAIIMECS K HHUM, CHUCTEMBl [BYX YPAaBHEHMH C IBYMs
HepPEMEHHBIMHU.

IIpoBoauTs mpocTENINE UCCIEA0BAaHUSA YPAaBHEHUN M CUCTEM YPaBHEHUMH, B TOM YHCIIE C
IpPUMEHEHUEM TpaHUUeCcKUX MPeICTaBlIeHUH (ycTaHaBIMBATh, UMEET JIM ypaBHEHHE WM CHCTEMa
YPaBHEHHH PEIICHUsI, €CJIM UMEET, TO CKOJIBKO, H IP.) C ONOPOM Ha alrOPUTM Y4EOHBIX JICHCTBUM.

[lepexomuTh OT cioBecHOM (OpMyIMpPOBKM 3amayd K €€ aiaredpanyeckoil Mojaenu ¢
MIOMOIIIbIO COCTABJICHUS YPaBHEHUS UM CUCTEMBl YPaBHEHUN, MHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJa4 NIOJy4YEHHBIN pe3yJIbTarT.

ITprMeHATh CBOMCTBA UMCIOBBIX HEPABEHCTB JJII CPAaBHEHUS, OLEHKHU; PELIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOW MEpPeMEHHOM W UX CHCTEMBbl; JaBaTh I'paQUUEcKyl0 HIUIIOCTPALINIO
MHOYKECTBA PEUICHUI HEPaBEHCTBA, CUCTEMbl HEPAaBEHCTB.

DOyHKIMA

OmnepupoBate Ha 0a30BOM ypOBHE (YHKLUHOHAJIbHbIE IOHSTUS M S3BIK (TEPMHHBI,
CUMBOJIMYECKHE OOO3HAueHMs); ONpeNessiTh 3HaueHHe (YHKLUMU [0 3HAYEHUIO apryMeHTa;
OIlpeneNATh CBOMCTBA (pyHKIMHU 110 €€ rpaduky.

CTponTh rpadyKH 3IeMeHTapHbIX GyHKIHi Buaa, Y = X2,y = X3, y = \x, y=|x|; onuceiBats

cBOMcTBa 4K clIOBON (pyHKIMHU 1O €€ rpaduKy (IIpy HEOOXOIUMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO).

9 KJIACC

Yucja v BbIYUCJICHUA
CpaBHUBATH U YIOPSIOYUBATH pAllMOHAJIbHBIE U UPPAIIMOHAJILHBIC YHCIIA.
BeimosHATh apudMeTniyecKkue NEeHCTBUS C pallMOHAJIBHBIMU YUCIAMH, COYeTas YCTHBIC H

IIMCBbMCHHBIC HpI/IéMBI, BBIITOJIHATD BBIYUCJICHUA C UPPAllMOHAJIbBHBIMU YU CJIaMU.



HaxonuTh 3HaueHMs CTENEHEH ¢ LEIbIMHM MOKA3aTEIAMU U KOPHEW; BBIYMCIATH 3HAYEHUS
YHCIIOBBIX BBIPAXKEHHUI.

OkpyriaTh JEeWCTBUTEIbHBIE YHCIA, BBINOJHATH IMPUKUIKY pe3ysibTaTa BBIYUCICHU,
OLIEHKY YK CJIOBBIX BBIPasKEHUH.

YpaBHeHUs1 1 HEPABEHCTBA

PemiaTh nMHENHbIE U KBaJpaTHbIE YPAaBHEHUS, YPAaBHEHUS, CBOJSIIMECS K HUM, IIpocTeiime
IpoOHO-pallMOHAIbHBIE YPAaBHEHUSI.

Pemate mpocreiimme cUCTEeMBbl IBYX JIMHEWHBIX YpaBHEHHUH C JBYMs NEpEMEHHBIMU U
CUCTEMBI JIByX ypaBHEHHUH, B KOTOPBIX OJHO YpaBHEHHE HE SIBJIAETCA JUHEHHBIM (10 BU3yaJbHOU
orope).

Pemath mnpocreiilMe TEKCTOBbIE 3aJaud aareOpandeckuM CrocoOoM ¢ TMOMOILIbIO
COCTaBJICHMs YPaBHEHMSI UM CUCTEMBI IBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

IIpoBoauTE mpoOCTEHIINE UCCIEAOBAaHUS YPAaBHEHUNW U CHCTEM YpPaBHEHMI, B TOM YHUCIE C
IpUMEHEHUEM IpauyecKux MpeAcTaBieHul (ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE WM CHCTEMA
YPaBHEHUI PELIEHMUs], €CIIM UMEET, TO CKOJIBKO, U IIp.).

Pemate JMHElHBbIE HEPABEHCTBA, KBAJpaTHbIE HEPAaBEHCTBA; H300pakaThb pELICHHE
HEPaBEHCTB Ha YKMCJIOBOM MPSIMOM, 3aIMChIBaTh PEIICHNE C TOMOIIBIO CUMBOJIOB.

PemaTp cucTeMBbl TMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIFOYAIOIIUE KBAIPATHOE
HEpaBEHCTBO; M300pakaThb pPEIIEHUE CUCTEMbl HEPABEHCTB HA YMWCIOBOM NpPSAMOM, 3amUChIBATH
PEILIEHKE C TOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIUYHBIX 3a7a4.

DOyHKUHMHU

Pacno3HaBaTh ()yHKIMM M3y4EHHBIX BUI0B. IloKa3pIBaTh CXEMaTHUUECKU PACIOJIOKEHUE Ha
KOOPMHATHO# MT0CKOCTH rpadukoB dyrkimit Buga: Y = kx, y = kx + b,y = k/x, y = x3, y =\x, y =
[X| B 3aBHCHMOCTH OT 3HaUe€HHMH KO (PHUINEHTOB; ONUCHIBATH CBOMCTBA (YHKIIHH.

Crpouth M H300pa’kaTh CXEMaTHYECKU IpapuKU KBAaJPATUYHBIX (YHKLHMH, ONUCHIBATH
CBOMCTBA KBaIpaTUUHbIX (QYHKIUH 10 UX rpadukam.

Pacnio3naBaTh kBaspaTHyHy10 (pyHKLHIO IO popMyJie, TPUBOAUTH IPUMEPHI KBAaIPaTUUHBIX
(GYHKIUH U3 peaabHOU KU3HH, PU3UKH, T€OMETPHH.

YuciioBbIe M0CJIE10BATEBHOCTH U NPOIPECCUH

Pacnio3HaBaTh apu(METHUYECKYI0 U T€OMETPHUYECKYI0 MPOTPECCHH IMPHU Pa3HbIX Clocodax
3a/1aHMSL.

BBINONHATS BBIUMCIEHUS C HUCMONb30BaHUEM (opMyn N-ro ujeHa apu(METHYECKOH H
reOMETPUYECKON IIPOTrPECCHil, CyMMBI ITEPBBIX N YJICHOB (C ONMOPOH Ha CIIPABOYHYIO HH(OPMAIIHIO).

Pematp 3agadyu, CBA3aHHBIC C YHCJIIOBBIMHU IMOCIICAOBATCIIBHOCTAMU, B TOM YHUCIIC 3aJa4N U3



peabHO JKHU3HH (C UCTIONB30BaHUEM KaIbKYJISTOPa, U (PPOBBIX TEXHOJIOTHH).

®opmbl yyéra padoueii NporpaMMbl BOCIIUTAaHUsA B padoyeil nporpamme mo Ajreope.

PaGouast mporpamma Bocnutanuss MAOY «COIII Ne24y peanusyeTcss B TOM 4UCIIe U 4epes
UCIIOJh30BAaHUE BOCIUTATEIBHOTO MOTEHIIMANA YPOKOB anredpbl. DTa paboTa OCYIIECTBISETCS B

crnenyommx popMax:

[ TToOyxaeHne oOydaromuxcs COOJMIOaTh Ha YPOKE OOIIENPUHATHIE HOPMBI TTOBEACHUS,
npaBuia OOIIEHUs CO cTapmuMMU  (TMEeJarorn4eckMMu  paOOTHUKaMHM) U CBEPCTHUKAMHU
(oOyuaromumucsl), OPUHLUIBL y4eOHOM AMCUMIIIMHBL M camoopraHuzauuu. [IpuBneueHue
BHUMAaHHs OOYYarOIIMXCS K [EHHOCTHOMY aclleKTy M3yYaeMbIX Ha ypOKax NpeIMeTOB, SBIICHHM,
COOBITMH 4Yepe3: JEMOHCTPaLUI0 O0yJaroIUMCs IMPUMEPOB OTBETCTBEHHOIO, I'Pa)KJIaHCKOI'O
IIOBE/ICHUS, IPOSBIICHUS YEJIOBEKOII00US U 100pOCepIeuHOCTH — OO pallleHne BHUMAHUS Ha SIPKUX
nedTenell KyJabTYpbl, CBS3aHHBIX C HM3Y4aeMbIMH B JaHHBII MOMEHT TE€MaMH, Ha TOT BKJIAJ,
KOTOPBIIi OHH BHEC/IM B Pa3BUTHE HAlICH CTpaHBl U MHUPA, HA JOCTOWHBIC MOAPAYKaHHsI TPUMEPHI MX
KHU3HH, HA MOTUBBI UX MOCTYIIKOB; — MCIIOJIb30BaHME HA ypOKax MH(OpMALUU, 3aTparuBarouiei

BAXXHBIC COLIMAJIBHBIC, HPAaBCTBCHHBIC, OTUYCCKUE BOITPOCHI

(] Wcnonp30oBaHME BOCHUTATENbHBIX BO3MOXKHOCTEH cojaepxaHus y4eOHOro mpenmMera JJist
dbopMUpOBaHUS Yy OOYyYaOIIMXCS POCCHHUCKUX TPATUIIMOHHBIX JTyXOBHO-HPAaBCTBEHHBIX W
COLIMOKYJIBTYPHBIX IIEHHOCTEH Yepe3 TMoA0Op COOTBETCTBYIOIIMX TEKCTOB JUIsl  UTCHUS,

poOJIEMHBIX CUTYaIUil 11 00CYX/IEHUS B KJlacce

[0 WuunuupoBaHue O0OCYKIEHHH, BBICKa3bIBAHUW CBOETO MHEHHUS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOUIEHHUSI K M3Y4aeMbIM JIMIIaM, IPOU3BEACHUAM XYyJI0KECTBEHHON JIMTEPATyphl U

YICKyCCTBA.

[0 Bximodenue B YPOK HMI'POBBIX HNPOLCAYP, KOTOPBIC IMOMOrarOT moAACPKATb MOTUBAIUIO
O6yanOH1HXC$I K MMOJIYUYCHUTIO 3HaHHfI, HaJJAXKWBAHUIO TTO3UTHUBHBIX MESKINYHOCTHRIX OTHOIICHUH B

KJ1acce, IOMOraloT yCTAaHOBJICHUIO J0OPOXKENaTeIbHONM aTMOC(EPhI BO BpeMs ypOKa.

(] [IpuMmeHeHne Ha ypOKE MHTEPAKTUBHBIX (pOopM pabOThl, CTUMYIHPYIONIMX [TO3HABATEIBHYIO

MOTHBAIMIO 00YyYarOIINUXCSI.

] IIpumeHeHue rpynmnoBoi paboTel UM pabOTHI B Mapax, KOTOPbIE CIIOCOOCTBYIOT Pa3BUTHIO

HABBIKOB KOMaHTHOU PaOOTHI M B3aUMOJICHCTBHUIO C IPYTUMHU 00 yUAIOLITIMICSL.



U BBI60p W HCIIOJIB30BAHHMEC Ha YpPOKax MECTOAOB, MCTO/HK, TeXHOHOFHﬁ, OKa3bIBarOmux
BOCIIMTATCIBbHOC BOSﬂCﬁCTBHC Ha JMYHOCTb B COOTBETCTBHUH C BOCIIMTATCIIBHBIM MACAJIOM, ICJIBIO U

3aJadaMiu BOCIIMTaHHA.

(] MaumuupoBaHre U MOJAEpKKa MCCIE0BATEIhCKON AEATEIbHOCTH IIKOJIBHUKOB B (popme
BKJIIOYEHUSI B YPOK paA3JIMYHBIX HCCIEAOBATEIbCKUX 3aJaHUM, YTO JAaeT BO3MOXXHOCTh
00yJaronmMcsT TPHOOPECTH HABBIKM CAMOCTOSTEIBHOTO PEIICHUS TEOPETUYECKOW MPOOJIeMBI,
TeHepUpPOBaHUs W O(GOpPMIIEHUS COOCTBEHHBIX THIIOTE3, YBAXKUTEIHHOT'O OTHOMICHUS K HYXKUM

nacsam, HY6JII/111HOFO BBICTYIIJICHUS, apr'YMCHTHUPOBAHHNA U OTCTAUBAHUA CBOCH TOUKH 3pCHUA.

[0 VYcraHoBineHue YBAXUTCIIbHBIX, IOBCPUTCIILHBIX, He(bOpMaJ'IBHBIX OTHOIICHU A MCKOY

YUUTCIIEM U YYCHUKAMH, CO3JaHUC HA YPOKax 3MOI_II/IOHaHBHO'KOM(1)OpTHOﬁ CpeAabl.



TEMATHYECKOE IINTAHUPOBAHUE

TemaTtruyeckoe MIaHUPOBAHUE U KOJIUYECTBE YacOB, OTBOJUMBIX HAa OCBOCHHE KaXKI0W TeMbl yueOHOro npenMera «Anredpay aganTHPOBAaHHOM

OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa3oBaHusl 00YyJaIOIIUXCS C 3aAePKKON MCHXUIECKOT0 Pa3BUTH S, B IIEJIOM COBMAAl0T

C COOTBETCTBYIOIIMM pasfeiaoM paboyeill mporpamMmbl y4deOHOro mpeamera «Anrebpa» o0Opa3oBaTelIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro

o0Opa3oBaHwUs.

7 KJIACC

Ha3zBpanmne
pa3nesa (Tembl)

Kypca (4ucJio

OcHoBHOE coepkaHue

OcHoOBHbIE BUBI 1€ATEJIbHOCTH 00y4al0 U XCH

4acoB)
Yucaa n [ToHsITHE PAIMOHAIBHOT O YHCIIA. CucreMaTH3upoOBaTh " oboramarnb 3HAHUS 00
BbIYMCJICHUS. Apudmernueckue AEHCTBHS C paliOHAJIBHBIMU YHCIIAMU. | OOBIKHOBEHHBIX M J€CATUYHBIX JPOOSX.
PauunonajibHbIe CpaBHeHue, yHopsi0unBaHUE PALIMOHATILHBIX YK CEl. CpaBHMBATBH M YHOPSJA0YUBATH APOOH, TPEOOPA30BbIBas MPU
yucaa Crenensp ¢ HaTypajJbHBIM [IOKA3aTEJIEM. HEOOXOIUMOCTH  JECATUYHBIE JpoOM B  OOBIKHOBEHHEIE,
(254) Perienre OCHOBHBIX 3a/lay Ha ApoOU, MPOIEHTH U3 peabHON | OOBIKHOBEHHBIE B JIECATUYHBIC, B YaCTHOCTU B OECKOHEUHYIO

MPAKTUKH.
[Ipu3znaku  genMMOCTH,  Pa3IOKEHUST HAa  MHOXHTEIHU

HaTypaJbHbIX YU CEN.

JECATUYHYIO IPOOB.
IIpuMensiTb  pa3HooOpa3Hble  CHOCOOBI W NPHEMBI

BbIYUCJICHUS 3HAYEHUI APOOHBIX BbIPAMKEHUH, COAEpPKAIUX




Peansunie 3aBUCUMOCTH.

MPOMOPUHUOHAIBHOCTH.

[Tpsimas

n

oOpaTtHas

OOBIKHOBEHHBIE W  JIECATHUYHBIE JpOOHM: 3aMEHATh IpHU
HEOOXOAMMOCTH  JECSATUYHYIO ApoOb  OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JIECATHYHOM, MPUBOIUTH BBIpakeHUE K (popme,
HaumbOonee ymoOHOW [UIsi BBIYMCICHUN, MpPeoOpa3oBBIBATH
IpOoOHBbIE BBIPAaXKEHUSI HA YMHOXKEHUE U JEJICHUE JIECATUYHBIX
npoOeit K AeWCTBUAM C IEeJBIMH YUcIaMH (TP HEOOXOIUMOCTH
C HANPaBJISIFOLIEH TOMOUIBIO).

IIpuBoauThL 4YucI0Bble M OyKBeHHbIe NPUMepPbI CTEIEHU C
HaTypaJbHbIM I[IOKa3aTejaeM, OOBSCHSS 3HAUEHHUS OCHOBAHUS
CTENEHU U NOKa3aTelsl CTeIEHH, HAaXOAUTh 3HAUEHUsl CTEleHel
Buza an (a — nro0oe parroHAIBHOE YHUCI0, N — HATypalIbHOE
YHCII0) C ONOPOi Ha CIIPaBOYHYIO UH(OPMALIHIO.

[lonuMaTh cMBICT 3anmucH OOJBIIMX YHCEJ C TOMOIIbIO
AecATHYHBIX Apoleil u cTeneHel uynciaa 10, npUMeHATs UX B
peajbHbIX CUTyalHsX.

IIpuMeHATH NpU3HAKU JETUMOCTH, PA3JI0KEHUS HA MHOXKHUTEIN
HaTypaJbHbIX YU CEL.

Pemars mpocreiimme 3aga4yM  Ha  4acTH, IPOLIEHTHI,
MPONOPLNH, HA HAXOXKJACHUE JPoOH (MPOIEHTA) OT BEJIMYUHBI U
BEIMYMHBI 1O €€ apoOu (mpoieHTty), napobu (mpoleHTa),
KOTOPBI COCTaBJISIET OfHA BelW4YMHA OT Apyroi. IlpuBoguTh,

pa3ouparb, OLEHUBATH PA3JIMYHBIC PEIICHHS, 3aTIUCH PEIICHHI




TEKCTOBBIX 3a/1ay.
PacnosHaBare M OOBSICHATB, OIMPAsACh HA OIpPEIEIICHUs,
OpsSMO MPONOPLUOHANBHBIE W OOpaTHO MPONOPIHOHANILHBIE
3aBUCHUMOCTH MEXy BEIMYMHAMH; NPUBOJAUTH MPUMEPBI dTUX
3aBUCHUMOCTEH U3 pPEATbHOrO0 MHUpPA, M3 JPYrUX Y4eOHBIX
IpPEIMETOB.

Pemars mpocreiinie NpPaKTHKO-OPHEHTHPOBAHHBIC 3a1a4M
Ha  JpodW, MNPOUEHTbI, NPAMYI0 H  OOpPaTHYIO

NPONOPUMOHAIBHOCTH, MPONOPLHH.

Auiredpanveckue

BbIpaKeH s

(27 4)

bykBennnsie  BbIpaxkeHus.  Ilepemenuble.  JlomycTumsle
3HAYEHUS [TepEeMEHHBIX. DOPMYJIbL.

[TpeoOpazoBanue OYKBEHHBIX BBIPAKEHUMN, PACKPBITHE CKOOOK
U TIPUBECHHE MOT00HBIX CIaraeMblX.

CBoiicTBa CTENEHH C HaTypaJbHBIM MOKa3aTEIIEM.
MHoroueHsl. Cnoxenue, BBIUUTAHUE, YMHOXEHHE
MHOTOWIEHOB.  DOpMyJibl  COKpPAIIEHHOTO  YMHOXKEHHS.

PaznoxxeHrne MHOIOYJICHOB HA MHOXXUTEIIN.

OBJaajgernb Ha 0a30BOM YPOBHe anrebpanyeckoi
TEPMUHOJIOTUEH W CHUMBOJIMKOW, NMPHUMEHSATH €€ B IIpolecce
OCBOEHHS y4eOHOro MaTepHuaa.

Haxoauth 3HaueHUs: OYKBEHHBIX BBIPAKCHHU TPH 3aJaHHBIX
3HaYEHUSIX OYKB; BBIIIOJHATH BEIUUCICHHS 110 (hOpMYyIIaM.
BoinoaHATh npeodbpazoBaHus 1EI0T0 BHIPAKEHUSI B MHOTOUJICH
IpUBEIEHUEM MOAO0HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yMHOXEHHE OAHOYJIEHAa Ha MHOTOYWIEH U
MHOTOYJIEHA Ha MHOTOYJICH, NMPUMEHSTh (QOpPMYIbl KBaaparta
CYMMbl U KBaJpaTa pa3HOCTH C OINOpPOHl Ha CHPaBOYHYIO
uH)OpPMAIIHIO.

Ocyll.leCTB.TlﬂTb Pa3JIOKCHUE MHOI'OYJICHOB Ha MHOXHUTCIAU




nyTEM BBIHECEHMS 32 CKOOKHM OOILIero MHOXHTEJS, IIPUMEHEHUS
GopMynbl  pa3sHOCTH KBaApaToB, (GOPMYyI COKpAILEHHOIO
YMHO)KEHHUSI C OTIOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO.
IIpumeHaTs, npeoOpa3oBaHWE MHOTOWIEHOB IS  pEIICHHS
pa3siIMYHBIX 3a0a4 M3 MAaTeMAaTHUKH, CMEXKHBIX IPEIMETOB, U3
peanbHON NPAKTUKHU.

3HaKOMHTHCH C HCTOpHeﬁ pa3sBUTHUA MATCMATHKH.

YpasHenust
U HEPaBEeHCTBA

(20 u)

VYpaBHeHue, IIpaBUJIa peoOpa3oBaHUs ypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHUM.

JIuneliHOE ypaBHEHUE C OJTHOW MEPEMEHHOU

MEpEMEHHOMN, pellieHuEe JIMHEUHBIX ypaBHEeHU. Pelienue 3aau
C MOMOIIBIO YPaBHEHUH.

*JIuneitHOE ypaBHEHHUE C IBYMS IIEPEMEHHBIMU U €ro rpapuk™.
Cucrema IByX JMHEHHBIX YPaBHEHUH C ABYMsI 1E€PEMEHHBIMH.
Pemenne cucremM ypaBHEHHH CmOCOOOM TOACTAaHOBKH U

CII0COOOM CIIOKEHHS.

Pemiarp, nMHEHOE ypaBHEHHE C OJHOM TMEPEMEHHOM,
NpUMeHsIsl NPaBHJIA IIEPEX0NAa OT MCXOAHOTO YpPaBHEHMS K
paBHOCWIBHOMY eMmy Oonee mpocroro Buzaa. IIpoBepsTb,
SIBJISIETCS] JIU KOHKPETHOE YKMCII0O KOPHEM YPAaBHEHUSI.

IloxOupars npumepbl Mnap 4YUCEN, SABJSIOUIMXCS PEIICHUEM
JMHEHMHOr 0 YPaBHEHHUSI C IBYMs I1E€PEMEHHBIMH.

CrpouTh B KOOPAMHATHON IIJIOCKOCTH TpadUK JIMHEHHOro
ypaBHEHHUS C ABYMs INEPEMEHHBIMU (IIpU HEOOXOIUMOCTH C
UCMOJIb30BAaHUEM CMBICIOBOI OIOPHI); MOJB3YSICh TpadUKOM,
NPUBOJUTH IPUMEPBI PELICHUS YPaBHEHUS.

Haxoaurh pemieHue CUCTEMBI JBYX JIMHEHWHBIX YPaBHEHUU C
JIBYMsI TI€PEMEHHBIMH C OHOpPOHl Ha ajropuT™M y4eOHbBIX
EUCTBUMN.

CocTraBasATh M pemiaTh YpaBHEHHE WU CUCTEMY yPaBHEHUH 110




YCIOBUIO 3a/lauyd, HWHTEPHPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3a/1aud MOJYYEHHBIM pe3ysJbTaT C OMNOpPOM Ha

BOIIPOCHBIH IJIAH.

Koopaunarsbl
U rpauku.
DYyHKUHMHU
(24 v)

KoopauHarta ToukuM Ha nNpsAMOH. YuCIOBBIE NPOMEXKYTKH.
PaccrosiHue mexny qByMs TOUKaMU KOOPIAUHATHON MPSIMOU
[IpssmoyrosbHas cucreMa KOOpAMHAT Ha MII0cKoCTU. [Ipumepsl
rpadukoB, 3amaHHbBIX (opmynamu. UteHue TpaduUKoOB
peanbHbIX 3aBUCUMOCTEN.

[Tonarue ¢ynxuuu. I'padux ¢ynxnuu. CpoiicTBa (QyHKUIHH.
Jluneiinas  ¢ynkuusa. IloctpoeHue rpaduka JIMHEHHOU

¢ynkuu. ['paduk ¢pynkuu y = kx + b.

H3o06paxars Ha KOOPIAMHATHON psIMON TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JYy4H, OTPE3KH,
MHTEpBaJIbl; 3aIIUCBHIBATh UX HA aJIT€0pandecKoM sI3bIKeE.
OTrMeyaTh B KOOPAMHATHOM INIOCKOCTH TOYKH IO 3aJaHHBIM
KOOp/IMHATaM; CTPOUTh I'paUKU HECIOXKHBIX 3aBHUCHUMOCTEH,
3aJlaHHBIX (QOopMyJIaMH, B TOM YHCJIE C MOMOIIBIO IU(POBBIX
nabopaTopui.

I[IpuMeHsiTh, U3y4yaThb NpPeMMYUIECTBA, HHTEPIPEeTHPOBATH
rpaduyeckuii cnocod mpeacTaBIeHUs U aHaIM3a pa3HOOO0pa3HON
KU3HEHHON MH(pOpMAIUH.

OcBauBaTh Ha 6a30BOM YPOBHE MOHATHE (DYHKIMH, OBJIAEBATh
(YHKIMOHATIBHON TEPMUHOJIOTHEH.

Pacno3naBarp auHelHy0 QyHknuio Y = kX + b, omuchiBaTh
e€ CBOMCTBA B 3aBHCUMOCTHU OT 3HaueHHi koaddurmentos K u b
(Ipu HEOOXOAMMOCTH € OMIOPOI HA AJTOPUTM IIPaBUIIA).
Crpourb rpaduku nuHelHOH QyHkuun, Qynkuun 'y = kx + b
Hcnoan3oBarh mnudpoBbIle pecypchl Uil  MOCTPOCHHUS

rpadukoB QYHKIIUN ¥ U3YICHHS UX CBOWUCTB.




IIpuBOAUTE TIpUMEPHI JTUHEWUHBIX 3aBUCUMOCTEH B pPEANIbHBIX

mponeccax M ABJICHHUAX.

IloBTOpEHHUE
H 00001IeHHe

(64)

[ToBTOpEHNE OCHOBHBIX MOHSATUH U METOJOB Kypca 7 Kiacca,

0000111eHUE 3HAHUN.

BbiOuparb, NPHMEHATH  CHOCOOBI  CPABHEHUS  YMCEII,
BBIUMCIEHUH,  NpeoOpa3oBaHUil  BBIPAKEHUH,  pEIIEHUs
ypaBHEHH IpU HEOOXOAMMOCTH C HaIlPaBIIAIOIIEH TIOMOUIBIO.
OcymecTBasITH CaMOKOHTPOJIb BBIIOJIHAEMBIX IEHCTBUN H
CaMOIIPOBEPKY pe3yibTaTa BBIYMCIECHUH, NpeoOpa3oBaHUi,
HOCTPOCHUM.

Pemate mpocreiimime 3aJa4d M3 peajbHONM  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHUS [l PELICHMs 3ajad U3
JpyTuX MPEIMETOB.

Pemiatp mpocreiilnue TEKCTOBbIE 33Ja4d, CPABHUBATD,

BbIOMPATh CNIOCOOBI PEIICHUS 33/1a4u.

8 KJIACC

HazBanue
pa3nesa (Tembl)
Kypca (4ucJio

4acoB)

OcHoBHOE coepKaHue

OcHoBHbIE BUIbI A1€ATEJIBHOCTH oﬁyqamumxcﬂ

Auredpanveckue

Anrebpandeckas 1po0b. JlomycTUMbIe 3HaYSHHS TTIEPEMEHHBIX,

3anuceiBaTh anredpanyeckue BeipakeHus. Haxoautb obnacth




BbIPasKeHHsl. BXOJAIIMX B  anreOpanyeckue BblpaxkeHus. (OCHOBHOE | ONpeeIeHUs PALlMOHAIBHOTO BBIPAXKEHUS.

Aaredpanveckasi | cBoHcTBO anreOpanydeckoil 1podu. CokpaieHue Jpooei. BbINOJIHATH YKUCIIOBBIE MOJCTAHOBKA U BBIYUCJIAATH 3HAUYCHHE

Apoon Cnoxenue, BBIYHMTAHUE, YMHOXEHHUE U JieJieHue | ApoOu, B TOM UHKCJIE C TOMOIIBIO KaJIbKYJISITOPA.

(15 49) anreOpanmdeckux Apodei. IIpeoOpasoBanme BbIpakeHUil, | POPMYIHPOBATH OCHOBHOE CBOWCTBO anreOpanyeckoil apoou

coiepKaluX anredpandeckue Ipoou. Y NPUMEHSITh €ro JUIsl Ipeo0pa3oBaHus ApOOEH.

BbInoHATL JAelicTBUA C  anreOpandecKuMHu ApoOsSMH  TpU
HEOOXOAMMOCTH C HampaBisomed mnomouplo. [lpuMeHsaTs
npeoOpa3oBaHusl BBIPAKEHUHN NI pelleHus 3anad. Beipamxkarb
nepeMeHHble u3 ¢Gopmyn (HUBHUIECKUX, TEOMETPUUECKHX,
OIHUCHIBAIOUINX OBITOBBIE CHUTYallMu) MpU HEOOXOAMMOCTH C
HapaBJISIOIIEN TOMOIIIBIO.

Yucaa u KBanpaTtusrit KOPEHB n3 YHCa. *TlonsiTue 00 | DopMyJIMpPOBATH OMNpe/ieieHre KBAIPAaTHOTO KOPHS M3 YHUCIIA,

BbIYMCJICHUS. uppalnroHagbHOM  uucie.  JlecsathuHble — mpuOIMKEHUS | apu(METHUEeCcKOro KBaJpaTHOTO KOPHS NMpPU HEOOXOIUMOCTU C

KBanparnsbie YppaLMOHAIBHBIX YHCEIL. BHU3YyaJIbHOHN OIIOPOM.

KOPHH JeiictButenbHble uncaa. CpaBHEHUE AEUCTBUTENbHBIX uncen™. | [IpuMeHsATh omepanuio M3BIEYEHUS KBAJApPAaTHOIO KOPHS U3

(15 4) ApudmeTryueckuit KBaapaTHbIH KOPEHb. YHUCIa, HCMOJIB3Ysl TPYU HEOOXOIUMOCTH KAJIbKYJISITOP.

VpaBHeHue BUa X° = a.
CaolicTBa apudMeTnyecKux KBaJpaTHBIX KOpHEH.
[IpeoOpazoBaHue  YUCIOBBIX  BBIPAKEHUH,  COJEpKALIUX

KBaJIpaTHHIE KOPHHU.

OuenuBarp KBaJpaTHblE KOPHM LEIBIMH  4YHCIAMH U
JECSITUYHBIMU JPOOSIMHU.

CpaBHMBaTL ¥  YHNOPSA0YMBATH  pPAlMOHAIBHBIE U
UppalOHaIbHbIE YUCIIA, 3aIIMCAHHBIE C IIOMOLIBIO KBaJAPATHBIX

KOpHEH mpy He0OXOJMMOCTH C HAIMPABJIAIOICH TOMOIIBIO.




HccaenoBaTrs ypaBHeHHE X2 = @, HAXOIUTb TOYHbBIE H
npubnrxEnHble KopHu nipu a > 0.

HccaenoBare CBOMCTBA KBAaJpaTHBIX KOpHEH, IPOBOISA
YUCJIOBBIE JKCIIEPUMEHTBI C HCIOIb30BAHUEM KaJbKyJATOpa
(kommbIOTEpA).

IIpumeHsaATs cBoiicTBa apu@MeTHYECKHMX KOpPHell 1JIs
npeodpa3oBaHMs BbIPAKEHU.

BeinmoiHATe mpocreiilne Mnpeo0pa3’oBaHMA  BBIPAKCHHI,
COJEpKAIIMX KBaJApaTHbIE KOPHU. BeIpaxkaTb IepeMEHHBIE W3
FeOMETPUYECKUX U (PU3HUECKUX (POopMYIT IPU HEOOXOAUMOCTH C
ONOPOI Ha MPABUIIO.

BbIuncjsATh 3HAYECHUS BBIPAXKEHUH, COJEPKAIINUX KBaJpaTHbIE
KOPHH, MCII0JIb3YsI IPH HEOOXOAUMOCTH KaJIbKYJISITOP.
Hcnosb3oBarh B XOA€ pelIeHUS 3a4ad  dJIEMEHTapHbIC
IPEACTABJICHUS, CBA3aHHbIE C MNPUOIMKEHHBIMM 3HAYCHUSIMU
BEJIMYUH.

3HAKOMHUTHCS C HCTOpI/Ieﬁ Pa3BUTUA MATCMATHUKU.

YpasHenust
1 HepaBeHCTBA.
Ksagparnsie

YPaBHeHMS

KBanpatHoe ypaBHeHue. HemosHoe KBaJpaTHOE ypaBHEHHE.
dopmyia KopHel kBaapaTHOro ypaBHeHus. *Teopema Buera™.
Pemenue YpaBHEHUM, CBOISIIINXCSA K KBaJPAaTHBIM.

[Tpocreiimme 1poOHO-paIlMOHATIFHBIC YPABHEHUSI.

Pacno3HaBaThb KBaJpaTHbIC YPABHECHMUS.
3anuceiBaTh (opMyJly KOpPHEM KBagpaTHOIO ypaBHEHUS;
peliaTh KBaJpaTHbIe YPaBHEHHsl — IIOJIHBIE U HENOJHbIE (C

UCIIOJIh30BaHUEM CIIPABOYHON MH(OPMAIINN).




(15 u)

Pemenne TEKCTOBBIX 3a7jad € IOMOUIBIO  KBaJPaTHBIX

YpaBHEHMII.

IlpoBoauTh  mpocTellIue  HMCCIAEAOBAHMSI  KBaJIpaTHBIX
YPaBHEHH.

Pemiats ypaBHeHHs, CBOISIIMECS K KBAJIPATHBIM, C TOMOIIBIO
npeoOpa3oBaHU W 3aMEHOM NepeMeHHOM ¢ omopoil Ha
aJrOpUTM IMPaBUIIA.

Habaonarh M aHAJIM3HPOBATH CBSI3b MEXKIY KOPHSIMH U
KO3 pHIIEHTaMU KBaIPATHOT'O YpaBHEHHUS.

*TIpuMeHsITH TeopeMy Buera s peLieHus
3a/1a4 (C UCTOIB30BaHUEM 00pa3ia)™.

Pemath TeKCTOBBIE 3aJauyd alreOpandecKuM CIOCOOOM:
NEPEeXOAUTh OT CJIOBECHOW (OPMYJIMPOBKH YCIOBHS 3aJadyd K
anreOpanveckoil MoJenau MyTEM COCTaBJIEHMs ypaBHEHMs (IIpH
HEOOXOIMMOCTH C  HANpaBJSIIONMIEH TOMOIIBIO);  peliaTh
COCTaBJICHHOE yPaBHEHHUE; HHTEPIIPETUPOBATH PE3yJIbTaT.

3HAKOMMTBCS ¢ HCTOPHUEH Pa3BUTHUS alTreOpEHI.

Aareopanvyeckne |KBaznpatHbii TpéxuieH. PaziiokeHue kBagpaTHOro TpéxuieHa | Pacmo3HaBarb — KBaJpaTHBIM — TPEXWIEH,  YCTAHABIIUBATH
BbIPasKeHHs. Ha MHOXHUTEIIN. BO3MO>KHOCTb €T'0 Pa3JIOkKEHHUsI HA MHOXHUTEIH.

KBanparnsbrii PackinaabiBaTh Ha MHOKHUTEJIHM KBAJPAaTHBIA TPEXUIIEH C
TPEXUJIeH HEOTPHULATEIbHBIM JUCKPUMHUHAHTOM HpPH HEOOXOAMMOCTH C
(S v) OIOPOM Ha aJIrOPUTM IIPABUJIA.

YpaBHeHust JluneliHOe ypaBHEHHE C JIBYMsl MEpPEMEHHBIMH, €ro rpaduk, | Pacmo3HaBaTh TUHEHHbBIE YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.




H HEPABCHCTBA.

IIPUMEPBI PELIEHUS YPABHEHHUM B LIEJIBIX YUCIIAX.

CrTpouth TrpaduKu IUHEHHBIX YpaBHEHUH, B TOM YHUCIE

Cucremsl Pemenne cucreM [BYX JMHEHHBIX YpaBHEHHH C JByMs |HCHOJIB3YA LHM(QPOBbIe pecypchl (Ipu HEOOXOIUMOCTH C
YPABHEHHUH nepeMeHHbIMU. [IpuMepsl pelieHus CHCTEM HEJMHEHHBIX | OOPON Ha alrOpUTM yueOHBIX ACHCTBHIA).
(13 4) YPaBHEHHUM C IByMS IEPEMEHHBIMH. Pazimuars napajuiesbHbIE U MEPECEKAONIMECH NPSAMbBIE IO UX
*T'padmueckas  MHTEpHIpeTalusi  ypaBHEHUS C  JABYMS | yPaBHEHHSIM.
MepeMEHHBIMU U CHCTEM YPaBHEHUH C ByMs MepeMeHHbIMU™*. |PemiaTh cucreMbl JBYX JHMHEHHBIX YpaBHEHMH C JAByMS
PenieHne TEKCTOBBIX 3a/1a4 C IOMOILBIO CUCTEM YPABHEHUM. IIEPEMEHHBIMHU IIOICTAHOBKOU U CII0KEHUEM.
PemaTe npocreiimme CUCTEMBI, B KOTOPBIX OJHO U3 YpPaBHEHUHN
HE ABJIAETCSA JUHEHHBIM NPU HEOOXOAMMOCTH C HaIpaBJISIIOIIEH
IIOMOILIBIO.
*TIpuBoauth rpaduYecKyld) HHTEPNPETAUNI0  PCEIICHUS
YpPaBHEHMsSI C JBYMs IEPEMEHHbIMM M CHUCTEM YpaBHEHHH C
JBYMsI TEpEMEHHBIMU.*
Pemath TekcTOBBIC 32124 aNreOpanyecKuM CIocoOoM.
YpaBHenus YucioBble HEPAaBEHCTBA U UX CBOMCTBA. ®opmy1UpoOBaTh CBOlicTBa YU CIOBBIX HEPaBCHCTB,

U HepaBeHCTBA.
HepaBencTBa

(12 )

HepageHncTBO ¢ 0/1HOI TTepeMeHHON. JINHEHHbBIE HEPABEHCTBA C
OHOM mnepeMeHHOM M ux pewmeHue. CuUCTeMbl JMHEHHBIX
HEPABEHCTB C OJIHOM IIEPEMEHHOM U UX PEILICHHUE.

N300paxeHne pereHus JIMHEHHOro HEPaBeHCTBA U UX CHUCTEM

Ha YUCIOBOM MPSIMOM.

WUTIOCTPUPOBATh UX HA KOOPAMHATHON IPSMOIA.

IIprMeHATH ¢BOICTBA HEPABEHCTB B XO/€ PELICHMS 3a/au.
Pemare JIMHEHHBIE HEPAaBEHCTBA C OJHOW IIEPEMEHHOMH,
M300pakaTh PEIICHNE HEPABCHCTBA HA YHCIOBOM MPSMOM.
PemaTh cucreMbl JMHEHHBIX HEPABEHCTB, M300PaKaTh PEIICHHE

CUCTEMbl  HEpPaBEHCTB  HA  YHUCJIOBOM  MHpSAMOM  mpH




HEOOXOIMMOCTH C BU3YaJIbHOM OIOPOH.

DyHKIUH.
OcCHOBHBIE
MOHATHSA

(CRY

[Tonartue ¢ynkuuu. OO6IAcTh OIHpeneNeHusT U MHOXECTBO
3HaueHu# pyHxuu. Crocoos! 3a1aHus QyHKINH.
I'paduk ynkiun. ColicTBa (QYHKIMHU, UX OTOOpa)KeHHE Ha

rpaduke.

Hcnoab3oBarh  QyHKIHMOHANBHYIO  TEPMHHOJIOTHI0O M
CHMBOJIMKY.

BbruncasaThs 3HaYeHusa (QyHKUUMN, 3aJaHHBIX (GopMynaMu (IIpH
HEOOXOAMMOCTH MCIIOJb30BaTh KaJIbKYJSATOP); COCTABJATH
Ta0JIMIbI 3HAYeHH I QYHKIUH.

Ctpouthb no Toukam rpaguku QyHKIHiA.

OnuceiBaTh cBOMcTBa (QYHKIMM Ha OCHOBE €€ IpaMuecKoro
OPEACTABICHUS MpU HEOOXOOUMOCTH C  HaIlpaBIIsOIIEH
IIOMOILIBIO.

Hcnoab30BaTh  (QYHKIMOHAIBHYIO  TEPMHUHOJOTHIO  H
CHUMBOJIMKY.

HccnenoBars npumepsl IpauKoB, OTPaKaloIIUX peasbHbIe
npouecchl W sBiaeHus. lIpuBOAMTH NMpHUMEpPBI NPOLECCOB U
SIBJICHUU C 3aJaHHBIMH CBOWCTBAMM.

Hcnonb3oBaTh KOMIBIOTEPHBIC NIPOrPAMMBI JJIs IOCTPOEHUS

rpadukoB QYHKIUN U U3YUCHHS UX CBOWCTB

DyHKIUH.
Yucaosbie
GyHkumnu
O )

Urenue u mnocrpoeHue rpapuxoB ¢GyHknuil. Ilpumepst
rpa¢ukoB QYHKIUH, OTpaXKarOUIMX peasibHbIe IPOLECCHI.
®ynkuuy, ONUCHIBAIOLIME  TPAMYIO U oOpaTHyIO

MPOMOPIIOHATIFHBIEC 3aBUCUMOCTH, UX rpaduku. ['unepdona.

HaxoauTe ¢ nomombio rpagpuka QyHKIUY 3HaYCHUE OAHOU U3
paccMaTpUBaEMBbIX BEJIMUMH 110 3HAYEHUIO IPYTOM.
B HecnoxHBIX ciaydasix BbIPakaTh (POPMYJIOH 3aBHCHMOCTH

MCKIY BCJINYHNHAMU.




I'padux Gynkuuuy = X2
Oynkuun 1y = X2,y = X3, y = \x, y=|x|; *rpaduueckoe

peleHue ypaBHEHHUH U CUCTEM ypaBHEHHH. *

OnuceiBaTh XapakTep U3MEHEHUs OJHOM BEIMYMHBl B
3aBUCUMOCTH OT U3MEHEHUS IPYTroi

Pacno3naBate Buasl u3yyaeMbix Gynkuuii. [lokassiBaTn
CXeMATH4YeCKH I10JIOKEHNE HA KOOPAUHATHON TNIOCKOCTH
rpaukos Gynxmit Buga: y = X2,y = x3, y = \x, y=|x|.
Hcnouab30BaTh PYHKIHOHAJIBHO-TPApHYECKUE
NPeACTABJICHHS ISl PELICHNS] U UCCIIEOBaHUS YPAaBHEHUN U
CHCTEM ypaBHECHMIA.

IIpuMmensiTb uu¢poBble pecypebl i NOCTPOEHUS I'paduKOB

(hyHKIIUH.

Yucaam
BBIYHCJIEHHS.
Crenenn
¢ HeJbIM
nokasareJjieM

(74)

Crenens ¢ 1enbIM TokazatesieM. CTaH1apTHas 3aMuch YUCa.
Pasmepsl 00BEKTOB OKpy’Karomero Mupa (OT 3JeMEHTapHBIX
YaCTHII 0 KOCMUYECKUX O0BEKTOB), TMTEIBHOCTh MPOIECCOB
B OKPYKaIOIIEM MHpE.

CBolicTBa CTCICHHU C OCJIBIM ITOKa3aTCIICM.

®opMyIHPOBATH ONpPeAeIeHHe CTEIIEHU C LIEJIbIM [T0Ka3aTeIeM
(pu HEOOXOAMMOCTH O BU3yAIBHON OTOpPE).

IpeacraBasith 3anMch OOJBIIMX M MalbIX YHCET B
crangaptHoM Buje. CpaBHMBATBL UHCIa U BEJIUYMHBI,
3aMMCcaHHbIe C UCNOIb30BaHUEM cTeneHu 10.

Hcnonb3oBare 3amuMCh YHCed B CTaHAAPTHOM BHJAE UL
BBIPAJKEHUS pa3MepoB OOBEKTOB, JJIUTEIBLHOCTH IPOLECCOB B
OKpPYXKaloIlleM MHUpE.

®opMy/1HpPOBaTh, 3aNMCHIBATHL B CHMBOJIHYECKOH (popme U
WITIOCTPUPOBATh NPHMMEPaMH CBOICTBA CTENEHM C LIEIBIM

nokasareneM (mIpu  HEOOXOIMMOCTH C  MCHOJIb30BaHUEM




BHU3yaJIbHOM OIOPHI).

I[IpuMensiTb  cBOMCTBA CcTENEeHU JJIsI  [peoOpa3oBaHUS
BBIPAKEHUM, COAEPKAIMX CTENEHU C IEJIbIM IIOKa3aTeleM ¢
UCTOJB30BAaHUEM CHpaBOYHOW wHHPOpManuu. BbINOJIHATH
AefiCTBUSA C 4YUCIAMM, 3alMCAaHHBIMM B CTaHJIApPTHOM BHJE

(YMHOXeEHUE, eJICHUE, BO3BEICHUE B CTEIICHbD).

IToBTOpEHHE
H 00001IEHHE

(64)

[ToBTOpEeHHE OCHOBHBIX MOHSITHH W METOIOB KypcoB 7 u 8

KJaccoB, 000011IeHre 3HaAHUA.

IIpuMeHsATL  €cMOCOOBI  CPaBHEHUs  YHUCEN, BBIYHUCICHMUI,
peoOpa3oBaHUI BBIPAKEHUHN, PELLIEHNs YPaBHEHUH.
OcyumecTBasiTb CAMOKOHTPOJIb BBINOIHAEMBIX ACHCTBUNA U
CaMOIIPOBEPKY pe3yJibTaTa BBIYHMCICHUH, IpeoOpa3oBaHUM,
MOCTPOCHUH.

Pemare 3a7aum M3 pealbHOM  KM3HHM, IIPHMEHATH
MaTeMaTUYECKUE 3HAaHMs JUId pEIIeHHUs] 3aJad W3 JAPYrux
IIPEIMETOB.

Pemath TekcTOBbIC 32124, CPABHUBATh, BLIOMPATh CNOCOOBI

PEUICHUA 3a1a4U.

9 KJIACC

Ha3Banue
pa3nesa (Tembl)

Kypca (4uciio

OcHoBHOE coepKaHue

OcHoOBHbIE BUbI 1€ATEJIbHOCTH 00y4aI0 U XCH




4acoB)

Yucaau
BbIYMCJICHUS.
JelicTBUTEIbHBIE
qucaa

CRY

PanmonanbHble yKcna, *uppaloHaibHble YKCIa, KOHEUHbIE U
OeCKOHEUHbIe JECATUYHBIE Ipoou. MHO0XxecTBO
JNEHCTBUTENBHBIX  YHCEN; JEHCTBUTENbHbIE 4YMCIAa KAk
OeCKOHEUHbIE JeCATHYHbIE JpoOu. B3auMHO onHO3HaAYHOE
COOTBETCTBHE MEXIY MHOXECTBOM JIEHCTBUTENBbHBIX YUCET U
MHO>XECTBOM TOYEK KOOPJIAUHATHON IPSMOM.

CpaBHeHME  JIGHCTBUTENIBHBIX  4YHCell, apudMeTruuecKkue
JIEHCTBUA C ACHCTBUTEIBHBIMH YK CIIAMU. ™

[TpubmmxénHoe 3HAUYCHUE BEJIMYMHBI, TOYHOCTh
MPUOJINK CHUS.

Oxkpyrnenue uyucen. Ilpukuaka © OLEHKAa pe3yJIbTaTOB

BBIYUCIIEHUH.

PaspuBaTrp mnpeacraBjieHMsl O 4YHMCIaxX: OT MHOXECTBA
HaTypaJbHBIX YUCEI O MHOXKECTBA JIEMCTBUTEIBHBIX YUCEIL.
O3HakOMHUTBCH c BO3MO>KHOCTBIO MIPENCTABICHUS
NEHCTBUTENHFHOTO YHCTa KaK OSCKOHEYHOW JIECATUYHON JPOOH,
NPUMEHATh JCCATHYHbIE MPUONMKEHUS pPAIlOHAIBHBIX H
UppalyoHaIbHbIX YHCEIL

*3anuchbIBaTh, CPAaBHMBATH " YHOPSI0YNBATH
NENCTBUTENbHBIC YnCTa™.

BbINOJMHATH, CcOYETass YCTHbIE M TMUCbMEHHBIE TIPUEMBI,
apupMeTHUeCKHe AefiCTBHA C pAIMOHAJIBLHBIMU YHUCIAMHU;
HAXOAUTh 3HAYEHUS CTENEHEH C MEeJbIMU I[OKa3aTeasiMU U
KOpHEH; BBIYMCJIATH 3HAUYCHUS UM CIOBBIX BHIPAKEHUM.
Moayuyurs mnpeacraBjieHMe O 3HAYMMOCTH JEHCTBUTEIBHBIX
YHCell B IPAKTUYECKOW AESITEIbHOCTH YEIOBEKA.
AHanM3MpoOBaTh W JAeJaTh BbIBOALI (IOCJEe COBMECTHOIO
aHaJM3a) O TOYHOCTH NPUOIIKEHUS NEHCTBUTENHLHOTO YHCIa
P PEIICHUU 3a/1a4.

OKpyrasiTh JEWCTBUTEIbHBIE YHUCIA, BBIMOJHATH NPUKUHAKY
pe3yibTata  BBIUMCIICHUH, ONEHKY 3HAuY€HUW  YMCIOBBIX

BBIPAKEHUN.




3HAKOMUTHCS C UCTOpUEH Pa3BUTHS MAaTeMATHKH.

DyHKIMU
(16 v)

KBanpatnunas ¢ynxius, e€ rpadux u cBoiictBa. [lapabona,
KOOP/AMHATHI BEpUIMHBI Tapadoibl, 0OCb CHMMETpUU TapadoIbl.
CrenenHble (yHKIMHM C HATypaJbHBIMH ITOKa3aTeIsIMu 2 U 3,
uX rpauKu U CBOMCTBA.

[padukn GyHKumit: y = kx, y = kx + b, y = k/x, y = x3, y = \x,
y =

Pacno3HaBaTh BUIBI H3y4aeMbIX (YHKIWH; WIIOCTPHPOBATH
CXeMATH4YeCKH, 00BSICHATH PACIIOJ0KEHHE Ha KOOPAMHATHOMN
iockoct rpa¢ukoB GyHkumi Bunma: y = kx, y = kx + b,y =
k/ix, y = x3, y = \/x, y = |x| B 3aBUCUMOCTH OT 3HauyeHUU
K03(p(HUIMEHTOB; ONUCHIBATh UX CBOMCTBA.

Pacno3naBaTh kBaJpaTHUHYIO (QyHKLHIO IO hopmyite.
IIpuBoAMTHL TPUMePBI KBAJAPATUYHBIX 3aBUCHMOCTEH U3
peasibHOM KU3HHU, (PUZHUKH, TEOMETPUH.

BoisiBasitb 1 0000111aTh 0COOEHHOCTH rpadKa KBagpaTHUHON
Qynkuuu Yy = ax®> + bx + ¢ (upu  Heo6XOAMMOCTH ¢
HaIPaBJISIOUIEH MTOMOIIBIO).

Crpoutsb U n300pakaTh  CXeMATH4YECKH rpaduku
KBaJIPaTUYHBIX (QYHKIMI, 3a1aHHBIX GOpMyJIaMu BHAay = ax?,y
—ax?+ (¢, y=ax+p? y=ax?+bx+c (upu
HEOOXOJMMOCTHU C BU3YyaJIbHOM Omopoii).

AHAIM3UPOBATh M  TNPHMEHATh CBOMCTBA  H3YYEHHBIX

GYHKUMM 17151 MX IOCTPOEHHUS, B TOM YHCIE C IOMOILBIO

U (POBBIX PECYPCOB.

YpaBHeHust

U HEPaABCHCTBA.

JluneiiHoe ypaBHeHue. PellieHuMe ypaBHEHWH, CBOMSIIMUXCS K

JIMHENHBIM.

OcBauBarb, 3allOMHHATL M IPHMEHATh Trpaduyeckue

MeTOJbI IIPU PELICHUH YPaBHEHUM, HEPABEHCTB U HUX CUCTEM




YpaBHeHust KBanpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOASIIMXCH |(MpU HEOOXOJUMOCTH C OMNOpPOM Ha alrOpUTM  Y4eOHBIX
C OHOM K KBaJIpaTHbIM. bUKBapaTHbIEC ypaBHEHHUS. NEHCTBUI).
NnepeMeHHOM *Tlpumepbl pemieHuss ypaBHEHHH TpeTbeld U 4eTBEPTOH | Pacmo3HaBaTth 11enbie U IpOOHBIC ypaBHEHUSI.
(14 4) CTerneHel pa3aoKeHueM Ha MHOXKHUTENN. ™ Pemiars MHeiiHbIe M KBAaJApaTHbIe YPABHEHHSI, YPABHECHUS,
Pemenue npoObHO-paninoHaIbHBIX YPaBHEHUM. CBOJSIIMECS K HUM, TMpoCTelInne ApoOHO-palMOHATbHbIE
Pemmenune TeKCTOBBIX 3a/1a4 anre0pandecKuM METOTOM. ypaBHEHUS.
IIpensaratb BO3MOXHBIE CIOCOOBI PELIEHUS] TEKCTOBBIX 3a/adY,
00Cy:KIaTh HMX M PpelaTb TEKCTOBbIE 3aauyd pPa3HbIMHU
CIOCco0aMHu.
3HAKOMHUTBHCH C HCTOPHUEH Pa3BUTHSI MATEMATHKU
YpaBHeHust JluneliHoe ypaBHEHHE C IBYMS ITEpEeMEHHBIME U ero rpaduk. |OcBauBaTh W NPUMEHATH MPUEMBI PEIICHUS CHCTEMBI JIBYX

1 HepaBeHCTBA.
CucreMbl
YPaBHEHM

(14 4)

Cucrema ByX JIMHEHHBIX YPaBHEHHU C JABYMS I€PEMEHHBIMHU
n e€ pemeHue. PemieHne cucteM OBYX ypaBHEHUH, OIHO W3
KOTOPBIX JITHEHHOE, a IPYyroe — BTOPOU CTEIEHHU.
I'papuueckast MHTEpHpeTalMsl CUCTEMbl YpPAaBHEHUH C IBYMs
IIEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a/1a4 aHFe6paI/I‘ICCKI/IM CII0CO0OM.

JUHEWHBIX YpaBHEHHUH ¢ IByMs NMEPEMEHHBIMH U CHUCTEMBI JIBYX
ypaBHEHHI1, B KOTOPBIX OJIHO ypaBHEHHE HE ABJIAETCS JIMHEHHBIM
(o BU3yaJIbHOII o1ope).

Hcnoab3oBaTh (HYyHKIMOHATBHO-TPa(HUECKUE MPEICTABICHHS
JUISl peICHUs] H MCCJIeIOBAHUSA YPAaBHEHUHN U CUCTEM.
AHATH3UPOBATH TEKCTHI 33/1a4, peliaTh UX aIredpanyecKum
CrocoOOM: MepexouTh OT CIOBECHOH (POPMYIMPOBKU YCIOBUS
3a/la4M K ainredpandeckor MoJeny MyTEM COCTaBICHUSI CUCTEMBI
YpaBHEHHU; PpemaTb COCTABIECHHYI0 CHUCTEMY YpPaBHEHU;

HHTEpPNPEeTHPOBATH PE3yJIbTaT.




3HAKOMHUTBHCSH ¢ MCTOPHUEH Pa3BUTHS MATEMATHKU

YpaBHeHust

U HEPaBEHCTBA.

YucioBble HEPAaBEHCTBA U UX CBOMCTBA.

JIuHelinble HEPABEHCTBA C OJHOW MEPEMEHHON U UX PEIIECHUE.

qI/ITaTb, 3anmMcbIBaThb, NMOHUMATDb, HHTECPIPETHPOBATH

HEPABCHCTBA,; UCIOJIB30BATh CUMBOJIMKY U TCPMUHOJIOTUIO.

HepasencrBa CucreMbl JMHEHHBIX HEPAaBEHCTB C OJHOW NEPEMEHHON M UX | BLINOJHATHL NpeoOpa3oBaHUs HEPABEHCTB, MCHOJIb30BATH IS
(16 v) pelIcHHE. peoOpa3oBaHus CBOWCTBA YUCIOBBIX HEPABEHCTB.
KBanpaTHbIe HEpaBEHCTBA U UX PELICHHUE. PacnozHaBaTh NMHENHHBIE U KBaJIpaTHbIE HEPABEHCTBA.
I'paduueckast uHTepnperaluss HEpaBeHCTB U  cucreM |Pemarb  JuHelHble HEpaBEHCTBA, CHCTEMBbl  JIMHEHHBIX
HEPABEHCTB C ABYMS I1I€PEMEHHBIMMU. HEPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAIOIIUX KBAJPaTHOE
HEPaBEHCTBO, U pelIaTh UX; 00CYKAATh I10JyYCHHbIE PEIICHNUS.
H300paxkarh pelieHne HEPABEHCTBA U CUCTEMBI HEPABEHCTB Ha
YUCIIOBOM MPSIMOM, 3alMMCBLIBATH PEIICHHE C [OMOIIBIO
CHUMBOJIOB.
Pemarp KkBajpaTHblE HEPAaBEHCTBA, HCIONB3Yys TrpaduuecKue
IIPECTABIICHHUS.
OcBauBaTb ¥ NPHMEHATb HEPABEHCTBA IIPU PELICHUHU
pa3IMYHBIX 337a4, B TOM YHCJI€ IPAKTUKO-OPUEHTUPOBAHHBIX.
YuciioBbie [ToHATHE YN CII0BOM MTOCIIENOBATEIBHOCTH. OcBauBaTh U NMPHMEHATb MHJEKCHbIe 0003HaYEHUs], CTPOUTH
MOCJIe0BATEJbHOC | 3aJaHUEe IOCIE0BAaTEIbHOCTH PEKYPPEHTHOH (opMysnoi U |pedeBble BBICKA3BIBAHUSI C HUCIIOJb30BAaHUEM TEPMHUHOJIOTHH,
TH dbopmyoii N-ro useHa. CBS3aHHOMW C ITOHATUEM I10CJIE0BATEILHOCTH.
(15 4) ApudmeTtnueckas u reomerpuueckas mporpeccun. @opmybl | AHATU3UPOBATh (HOpMyITy N-TO YJIeHa MOCIEA0BATEIbHOCTH

N-ro uiieHa apu(METHIECKOH U TeOMETPUYECKON MPOTrPECcCHid,

WIH  PEeKyppeHTHYI0O  (QOpMyly ¥  BBIYHCIAATH  YICHBI




CYMMBI IIEPBbIX N YJIEHOB.

*Uzo0paxenne 4JeHOB apu(METHUECKOM U TEOMETPHYECKOU
MIPOrpPECCU TOYKAMH Ha KOOPJINHATHOMN IJIIOCKOCTH.
JIMHENHBINA U SKCIIOHEHITUAJIBHBIN POCT.

CroxHbI€ TIPOLEHTHI. ™

II0CJIEA0BATENBHOCTEH, 3alaHHBIX  3TUMHU bopmynamu.
YcranaBiauBarh 3aKOHOMEPHOCTh B MOCTPOEHUU
MOCJIEIOBATEIbHOCTH, €CIM BBITMCAHBl MEPBbIE HECKOIBKO €€
YJIEHOB.

Pacno3HaBaTh  apu(METHUECKYl0 U  T€OMETPUYECKYIO
IPOTrPECCHH MIPH pa3HBIX Coco0ax 3adaHMUs.

PemiaTts 3agaunM ¢ uUCHoOJb30BaHHWEM (GOpMyaT N-rO 4JieHa
apuMernueckoi M TE€OMETPUYECKOW MPOrpeccuid, CyMMbl
HEePBbIX N YJICHOB C ONOPOH Ha CIIPaBOYHYIO HH(POPMALUIO.
*U300pakaTh YJCHBI IOCJIEAOBATEIBPHOCTH TOYKAMHU Ha
KOOPJIMHATHOM TIJIOCKOCTH ™.

PaccmarpuBare npuMepbl NPOLECCOB M SIBJECHMHA U3
peasibHOM  KH3HM,  WUIOCTPUPYIOIIME  H3MEHEHHE B
apu(MeTnuecKoll MpOrpeccuy, B reOMETPUUYECKON MPOrPECCUN;
*1300paxaTh COOTBETCTBYIOINE 3aBUCUMOCTH I'papUUECKH *.
Pemare mnpocreiimme 3aga4yM, CBSI3aHHBIE C YHCIOBBIMH
IIOCJIEIOBATENBHOCTSIMA, B TOM 4YHCJIE 3alaud M3 DPEAIbHOU
KU3HU  C  HUCIOJB30BAaHMEM  LU(QPOBBIX  TEXHOJOTUH
(31eKTpOHHBIX Ta0IMLL, TPaUUECKOro KaJIbKYJIATOpa U T.I1.).
*PemaTh 3aa4i Ha CIOXKHBIE IIPOLIEHTHI, B TOM 4YMCIIE 3aJa4u
U3 peaylbHOW MPAKTUKH (C HUCIIOIB30BAHHEM KaIbKyJjsiTOpa). *

3HAKOMHUTBHCH C HCTOPHUEH Pa3BUTUS MAaTEMATHKU.




IloBTOpEHMUE,
00001EeHne,
cucTeMaTu3aums
3HAHMI

(18 u)

UYUucaa u BbIYMCIeHHs (3allMChb, CPaBHEHME, JCHCTBHUS C
JIEUCTBUTEIbHBIMUA YHCJIAMHU, YHUCIOBasg NpsAMas; IMPOLEHTHI,
OTHOIIIEHUS, POTIOPIIMU; OKPYTICHUE, TPUOIMIKEHNE, OIICHKA;

peleHne TEKCTOBBIX 33a/1a4 apu(PMETHUIECKUM CIIOCOOOM).

Aaredpanyeckue BbIPaKeHUSs (mpeoOpa3oBaHue
aredpanvyecKux BhIpaXKEHUH, 0MTyCTUMBbIE 3HAUCHMUS).
®ynkuuu (MOCTPOEHUE, CBOWCTBA W3YYEHHBIX (DYHKITHI;

rpauyecKkoe pelieHue ypaBHEHU U UX CUCTEM).

OnepupoBarh NOHATHAMM: MHOXECTBO, ITOJMHOECTBO,
orepalMy HaJ MHOXECTBaMH; MCHOJIb30BaTh TIpaduueckoe
IPEICTABIICHUE MHOXECTB Ul ONMCAHUs peajbHBIX MPOLIECCOB
U SIBJICHUH, TpU PpEIIeHHH 3aJad M3 JPYruX ydeOHbIX
IIPEIMETOB.

AKTYyaJu3upoBaTbh TEPMHHOJOTMI) M OCHOBHbIC JAeiCTBHSA,
CBSI3aHHbIE € YMCJIAMH: HaTypaJbHOE€ 4YHUCIO, IPOCTOE U
COCTaBHOE 4YHCJA, JEJIUMOCTb HATYpaJIbHBIX YMCEN, INPU3HAKU
JETUMOCTH, 11€J0€ YHCI0, MOAYJIb YHUCHa, OObIKHOBEHHAs U
JecsThYHasi 1poOu, CTaHIAPTHBIN BU YKcla, apudMeTHIeCKUui
KBaJIPaTHBIN KOPEHb.

BoInoJiHATH [elCTBUSI, CPAaBHMBAThb W YNOPSA04YUBATH
Yyuclia, MPEACTaBIATh 4YUCIA Ha KOOPAMHATHOM IPAMOH,
OKPYIJISITH ~ YHUCJA; BbINOJHATH TPUKUAKY M  OLEHKY
pe3yJibTaTa BIYUCICHUM.

PemaTh TeKcTOBbIE 321a4M apHPMETHIECKUM CIIOCOOOM.
Pemate mnpakTuyeckue 3ajauM, CoJEpXKalUe IPOLEHTHI,
JOJIM, 4YacCTH, BbIpaXKalOIUE 3aBUCHMOCTH: CKOPOCTb —
BpeMsI — PACCTOSHHE, I€Ha — KOJMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — IPOM3BOIUTEIBLHOCTh TPY/Ia.
Pa3oupars peanbHbIC KU3HEHHBIE CUTYyallud, (GOpMYyIHpPOBATH

HUX Ha A3BIKC MATEMATUKH, HAXOAUTbL PCHICHUC, MNPUMCHIA




MaTeMaTUYECKUH anmapaT, HHTePHPeTHPOBATH Pe3yIbTaT
OnepupoBarb NOHATHUSIMM: CTENEHb C LIEJbIM I1OKa3aTeleM,
apudmernueckuit KBaJpaTHbBIN KOpEHb, MHOI' OYJIEH,
anredpanydeckast 1poOb, TOXKIAECTBO.

BbINOJHATH OCHOBHBIE [EHCTBHS: BBIIOIHATH PACUETHI MO
dbopmynam, TpeoOpa3oBBIBATH IIeJble, JPOOHO-pAIlMOHATBHBIC
BBIpQXKEHHUS M BBIPAXEHUS C KOPHIMH, peajJH30BBIBATH
pa3iokKeHHue MHOrowIeHa Ha MHOXHMTEIU, B TOM YHCIE C
UCMOJb30BaHUEM (QOpPMYJ pPa3HOCTH KBaJIpaTOB M KBajpara
CYMMBI M Pa3HOCTH (C OMOpPOH Ha CIpPaBOYHYIO HH(OPMAIIHIO);
HAXOJIUTh JONYCTUMBIC 3HAYEHUS TEPEMEHHBIX NI JPOOHO-
palMOHAIBHBIX BBIPAXKEHUN, KOPHEH.

MopenupoBarh ¢ nomomupo GopMyn peajibHble MPOLECCH U
SIBIICHUSI.

OnepupoBarh NOHATHAMU: QYHKIHA, TpauK QYHKIUH, HYJIU
GyHKIMHM, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH
BO3pacTaHusi, yObIBaHUs, HAaUOOJbIIIEe U HAUMEHbIIIee 3HAUCHUS
(bYyHKIMH.

AHAIM3UPOBATh, CPAaBHUBATh, O00CYXKIaTb  CBOHCTBA
(YHKIUH, CTPOUTD UX I'PaPUKH.

OnepupoBarb NOHATUSIMHU: TpsiMas MPOMOPHHOHAILHOCTD,

o0paTHas  MPONOPLHUOHAIBHOCTD, JTUHENHAs byHKIHS,




KBajJpaTu4dHas QyHKIHs, mapadoia, rurepooa.

Hcnoan3oBars rpadukm i1 ONpEAETCHUsT  CBOMCTB,
MPOLIECCOB M 3aBUCUMOCTEH, AJIS pElICHUs 3aJad M3 JAPYrux
y4e€OHBIX MPEAMETOB M pEaJbHOW KU3HU, MOAEJMPOBATH C
MOMOIIBIO TPaUKOB peaibHbIC MPOLIECCHI U SABJICHHUS.

Beipaxkars ¢gopmMyJ1aMu 3aBUCUMOCTU MEXIY BEINUYMHAMH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuyecTBo yacoB
Ne HaumeHoBaHue pa3esioB U TeM DJiIeKTPOHHBbIE (LM pPOBHIE)
KoHTpoJbHbIE IIpakTnuyeckue
n/n NporpaMmel Bcero o0pa3oBaTeibHbIE PecypChl
padoThI padoThbI
) Yucna 1 BEIYHCICHUA. ParoHanbHbIe o ) bubmioreka [IOK
qrcia https://m.edsoo.ru/7f415b90
bu6moreka [JOK
2 Anredpandeckue BbIpaKeHUs 27 1
https://m.edsoo.ru/7f415b90
bubmoreka IJOK
3 VYpaBHEHUs U HEpaBEHCTBA 20 1
https://m.edsoo.ru/7f415b90
bu6moreka [JOK
4 Koopaunats! u rpaduxu. @yHkuuu 24 1
https://m.edsoo.ru/7f415b90
bubmioreka [IOK
5 [ToBTOpEHUE 1 0000TIICHIE 6 1
https://m.edsoo0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10
102 5 0

I[TPOTPAMME
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8 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBIE (LM poBbIe)

Ne
/ HaumenoBanue pa3aesioB H TEM IPOrpamMmMbl KOHTpO.H])Hl)Ie HpaKT“quKHe 06pa303aTem,Hble
n/n Bcero
padoTbI padoThl pecypcsl
. AnreOpanyeckue BeIpakeHHsI. Anredpandeckas 15 . bubmmoreka [JOK
IpoOb https://m.edsoo0.ru/7f417af8
bubmorexa [IOK
2 Uucna u Beruncinenus. KBajgpatHeie KOpHU 15
https://m.edsoo.ru/7f417af8
3 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 1 bu6morexa [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
4 AnreOpandeckue BeipakeHus. KBagpaTHbIN . 1 bubmmoreka [IOK
TpEXusieH https://m.edsoo.ru/7f417af8
c VYpaBHeHus u HepaBeHCTBa. CHCTEMBI 13 bubmmoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
6 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 12 1
https://m.edsoo.ru/7f417af8
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bubmmoreka [IOK

7 Oynkuuu. OCHOBHBIC TOHSITHS 5
https://m.edsoo.ru/7f417af8
bub6moreka [JOK
8 Oynkiuu. Yncnosie GyHKITUN 9
https://m.edsoo.ru/7f417af8
9 Uucna u BeraucieHus. CTEeHb ¢ 1ENBIM . bubmuorexa [IOK
IIOKa3aTeIeM https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
10 [ToBTOpEHUE 1 0000IIICHUE 6
https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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9 KJIACC

KoaunuyecTBo yacoB

Ne HaumeHoBaHue pa3iesnoB U Tem DJIeKTPOHHBIE (LM poBbIe)
Kourpoabnsie | IIpakTuyeckue
n/n NMpOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 Uucna v Beruucienus. JleficTBuTenbHbIe 9 bubmmoreka [JOK
qucna https://m.edsoo.ru/7f419d08
but6mmoreka [JOK
2 OyHKIIN 16 1
https://m.edsoo.ru/7f419d08
3 VYpaBHEHMS 1 HEpABEHCTBA. Y PaBHEHUS C 14 . bubmmoreka [JOK
OJTHOW TIepEeMEHH Ot https://m.edsoo0.ru/7f419d08
A VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 . bubmmoreka [JOK
ypaBHEHU I https://m.edsoo0.ru/7f419d08
bub6muorexa IIOK
5 VYpaBHeHus 1 HepaBeHcTBAa. HepaBeHcTBa 16 1
https://m.edsoo.ru/7f419d08
but6mmoreka [JOK
6 UucnoBeie MOCIEI0BATENBHOCTH 15 1
https://m.edsoo.ru/7f419d08
. [ToBTOpenue, 0600IICHNE, 18 L bu6morexa IIOK

cUcTeMaTu3alua 3HaHUU

https://m.edso0.ru/7f419d08

46


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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102
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ITOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC
KomndaecTBo wacoB
W3 mux DNIEKTPOHHbIEe UndpoBbie
No W3 aux
Tema ypoxka Bcero KOHTPOJIbHBIX obpasoBaTenbHble pecypchbl
MPAKTUYECKUX
pabor
pabort
Paznea 1. Uncia 1 Beruucjaenus. PanmoHajJabHbIe YHCJIA
Bbu6moreka [JOK
1 [ToHsiTHE palIOHATEHOTO YHCIIA 1
https://m.edsoo.ru/7f415b90
bubmioreka [IOK
2 [ToHsiTHE palIOHATEHOTO YHCIIA 1
https://m.edsoo.ru/7f415b90
3 ApudmMeTnueckue TeUCTBHS C palliOHATbHBIMH . bu6moreka [JOK
qUCIIaMHU https://m.edsoo.ru/7f415b90
4 ApudmeTnueckue 1elCTBUS ¢ PalliOHAJIbHbIMU ) bubmuorexa LIOK
YHCITaMU https://m.edsoo.ru/7f415b90
c ApudmeTnueckue 1eCcTBUS C pallMOHAJIbHbIMU ) bubmuotexa LIOK
YUCIIAMH https://m.edsoo.ru/7f415b90
6 ApudmeTnueckue AelCcTBUS ¢ PAllMOHAIBHBIMH 1 bubmorexa [{OK
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quciiaMu

https://m.edsoo0.ru/7f415b90

ApudmeTnueckue 1eCTBUS C PalliOHAJILHbIMU

bu6moreka [JOK

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

bubmioreka [IOK

8 CpaBHeHHUe, yNOpsAI0YUBAHUE PAIIMOHATBHBIX YHCEI
https://m.edsoo.ru/7f415b90
bu6moreka [JOK

9 CpaBHeHuUe, yHopsJ0UUBaHUE PALIMOHATIBHBIX YK CEI
https://m.edsoo.ru/7f415b90
bu6moreka [JOK

10 CpaBHeHUe, ynopsiI0uMBaHUE PAlIMOHAIBHBIX YU CEIl
https://m.edsoo.ru/7f415b90
bu6moreka [JOK

11 CreneHb ¢ HaTypaJIbHBIM [TOKa3aTeJIeM
https://m.edsoo.ru/7f4211de
Bbu6moreka [JOK

12 CreneHs ¢ HaTypaJbHBIM MMOKa3aTeIEM
https://m.edso0.ru/7f421382
bubmioreka [IOK

13 Crenesb ¢ HaTypajbHBIM IIOKAa3aTEIEM
https://m.edsoo.ru/7f42154e
bu6moreka [JOK

14 CreneHb ¢ HaTypajbHBIM IIOKa3aTEIEM
https://m.edsoo.ru/7f4218be
bu6moreka [JOK

15 CreneHb ¢ HaTypaJIbHBIM [TOKa3aTeJIeM
https://m.edsoo.ru/7f415b90

16 Pemienne OCHOBHBIX 3aJ1a4 Ha APOOHU, ITPOLIEHTHI U3 bubmmotexa [IOK

peanpHON MPAaKTUKU

https://m.edsoo.ru/7f415b90
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Penienne ocCHOBHBIX 3aJ1a4 Ha APOOU, ITPOLIEHTHI U3 bubmuotexa LIOK

o peasibHOM MPaKTUKU . https://m.edsoo.ru/7f415b90
Pemenne ocHOBHBIX 3a71a4 Ha JpOOU, TIPOIIEHTHI U3 bubmoteka IJOK

1o peasbHOM MPaKTUKU ' https://m.edsoo.ru/7f415b90
Pemnienne 0OCHOBHBIX 3a/1a4 Ha APOOHU, TPOLIEHTHI U3 bu6mmotexa [IOK

1o peaibHOM MPaKTUKH ' https://m.edsoo0.ru/7f415b90
[Ipu3Haku 1eIMMOCTH, pa3ioKeHUsI Ha MHOXKUTENN bubmmorexa [IOK

20 HaTypaJIbHbIX YK CEI ' https://m.edsoo.ru/7f415b90
[Ipu3Haky 1eIMMOCTH, pa3ioKeHUsI Ha MHOKHUTEIIN bubmuotexa LIOK

ot HATypaJIbHBIX YK CEI . https://m.edsoo.ru/7f415b90
Peanbubie 3aBucuMocTtu. [Ipsmas u obpatHas bubmorexa [IOK

2 MIPOITOPIIMOHAJILHOCTH t https://m.edsoo.ru/7f415b90
Peanbuble 3aBucumoctu. [Ipsmas u oOpatHas bubmmotexa LIOK

2 MPOITOPIIM OHATIBH OCTH . https://m.edsoo.ru/7f415b90
Peanpubie 3aBucumoctu. [1psmas n obpaTHas bubmotexa [JOK

“ IPOMOPIIMOHATIBHOCTH ' https://m.edsoo0.ru/7f415b90
Peanbuble 3aBucumoctu. [1psmas u obpatHas bubmuorexa LIOK

2 MPOIOPLIMOHATIBH OCTH ' https://m.edsoo.ru/7f415b90

26 KonTposabHas paéora no teme ""PanuoHajnbHble 1 1 bubmorexa [JOK
ypcaa' https://m.edsoo.ru/7f415b90

Pa3nen 2. AnreOpandyeckue BblpaskeHHUst
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bu6moreka [JOK

27 BykBeHHBIC BbIpayKEHUS
https://m.edsoo.ru/7f41feec
bu6moreka [JOK
28 DopmyIbl
https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
29 Dopmysl
https://m.edsoo.ru/7f415b90
bu6moreka [JOK
30 [lepemennsie. JlomycTrMble 3HAYCHUS TIEPEMEHHBIX
https://m.edsoo.ru/7f415b90
[IpeobpazoBanue OyKBEHHBIX BbIPAYKEHUH,
bubmoteka IJOK
31 pacKpeITHE CKOOOK U MPHUBEIECHUE MTOT00HBIX
https://m.edsoo.ru/7f41fafa
cllaraeMbIX
[IpeobpazoBanne OYKBEHHBIX BHIPAKECHUH,
bu6moreka [JOK
32 pPacKpbITHE CKOOOK U MPUBEIECHUE TTOT00HBIX
https://m.edsoo.ru/7f41fd70
cllaraeMbIx
[IpeobpazoBanue OyKBEHHBIX BHIPaKEHUH,
bubmioreka [IOK
33 PaCKpBITHE CKOOOK W MPHUBEACHHUE TTOI00HBIX
https://m.edsoo.ru/7f415b90
CllaraeMbIX
[IpeobpazoBanue OyKBEHHbIX BbIPAYKEHUH,
bu6moreka [JOK
34 pPacKpbITHE CKOOOK M NIPUBEICHUE MTOI00HBIX
https://m.edsoo.ru/7f415b90
cllaraeMbIX
35 CBoJiCTBa CTENEHU C HATYyPAJbHBIM MTOKA3aTeJIeM bubmotexa [JOK
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https://m.edso0.ru/7f421382

bu6moreka [JOK

36 CBoiicTBa CTENEHH C HaTypaJibHbIM MTOKa3aTeleM
https://m.edsoo.ru/7f42154e
bubmioreka [IOK

37 CBolicTBa CTENEHU C HAaTyPAJIbHBIM I10KA3aTelIeM
https://m.edsoo.ru/7f4218be
bu6moreka [JOK

38 MHOro4J1eHbI
https://m.edsoo.ru/7f42276e
bu6moreka [JOK

39 MHoOro4J1eHbI
https://m.edso0.ru/7f422930
bu6moreka [JOK

40 CrnoxeHue, BBIYUTAHUE, YMHOKEHHE MHOT'OUJICHOB
https://m.edsoo.ru/7f422af2
Bbu6moreka [JOK

41 CrnoxeHue, BBIUUTAHUE, YMHOKEHUE MHOTOUJIEHOB
https://m.edsoo.ru/7f422cc8
bubmioreka [IOK

42 Cnoxenue, BBIMUTAaHUE, YMHOKEHUE MHOTOUJICHOB
https://m.edsoo.ru/7f422fca
bu6moreka [JOK

43 CrnoxeHue, BBIMUTaHUE, YMHOKEHUE MHOT'O4JIEHOB
https://m.edsoo0.ru/7f423182
bu6moreka [JOK

44 DopMyJibl COKPAIIEHHOTO YMHOKCHUS
https://m.edsoo.ru/7f42432a
bu6moreka [JOK

45 DopMyJbl COKPAIIEHHOTO YMHOXKECHHUS

https://m.edsoo.ru/7f42464a
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bu6moreka [JOK

46 DopMyIIBI COKPAILIEHHOTO YMHOKEHHUS 1
Yy P Y https://m.edsoo.ru/7f424c12
bu6moreka [JOK
47 @opMyIIbl COKPAIIEHHOTO YMH 0KEHHS 1
https://m.edsoo.ru/7f4241d2
bu6mmoreka [JOK
48 @opMyJIbI COKPALIEHHOIO YMHOXKECHUS 1
https://m.edsoo.ru/7f4251d0
bu6moreka [JOK
49 PaznoxxeHne MHOTOUYJICHOB Ha MHOKHUTEIN 1
https://m.edsoo0.ru/7f423312
bu6moreka [JOK
50 PasnoxxeHrne MHOTOYJICHOB Ha MHOXKHTEIN 1
https://m.edsoo.ru/7f4237fe
bubmoreka IJOK
51 Pa3znoxxeHne MHOTOYJICHOB HA MHOXKHUTEITH 1
https://m.edsoo.ru/7f4239de
bubmioreka [IOK
52 Pa3znoxxeHrne MHOT'OYJICHOB HA MHOXKUTEITH 1
https://m.edsoo.ru/7f415b90
63 KonTtposbHas padora no teme " Anredpanyeckmne L 1 bubmmotexa [IOK
BbIpa:keHus" https://m.edsoo.ru/7f415b90
Pa3nen 3. YpaBHeHusI 1 HEPABeHCTBA
£4 VYpaBHeHue, mpaBuia nmpeodpa3oBaHusl ypaBHEHUS, ) bubmorexa [JOK
PaBHOCHJILHOCTD ypaBHEHHIA https://m.edsoo.ru/7f415b90
- JIuneliHO€ ypaBHEHHE C OTHOW MMEPEMEHHOM, 1 bubmotexa [JOK

pELICHKE JIMHENHBIX YPAaBHEHUN

https://m.edsoo.ru/7f415b90
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JIuneliHO€ ypaBHEHHE C OHOW MMEPEMEHHOM,

bu6moreka [JOK

56
pellieHre JIMHEHHBIX YPaBHCHHI https://m.edso0.ru/7f420482
- JIuneliHOE ypaBHEHHME C OTHOW IMEPEMEHHOM, bubmorexa [IOK
peleHue TNHEHHBIX YpaBHEHHH https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
58 Pewrenne 3a1a4 ¢ moMonIp0 ypaBHEHU N
https://m.edsoo.ru/7f42064e
bu6moreka [JOK
59 Pemrenue 3a1a4 ¢ mOMOIIBIO YpaBHEHHH
https://m.edso0.ru/7f420806
bu6moreka [JOK
60 Pemmenue 3ay1au ¢ moMOIIbIO YpaBHEHUH
https://m.edsoo.ru/7f4209a0
bubmoreka IJOK
61 Pemenue 3aga4 ¢ HOMOIIbIO YpaBHEHUH
https://m.edsoo.ru/7f420e6e
62 JIuHelHOe ypaBHEHUE € IBYMS IEPEMEHHBIMU U €r0 bubmmotexa LIOK
rpaduk https://m.edsoo.ru/7f427c32
63 JIuHeitHOe ypaBHEHME C IByMS IEPEMEHHBIMU U €T0 bubmotexa [JOK
rpaduk https://m.edsoo.ru/7f427e8a
64 Cucrema IByX JMHEUHBIX YPaBHEHUH C ABYMS bubmuorexa [JOK
nepeMeHHbIMU https://m.edsoo.ru/7f42836¢
65 Cucrema AByX JIMHEHHBIX YPAaBHEHUU C IBYMS bubmorexa [JOK
epeMeHHbIMU https://m.edsoo.ru/7f415b90
66 Cucrema nByX JMHEWHBIX YPaBHEHUH C IBYMS bu6mmoreka [IOK
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nepeMeHHbIMU https://m.edsoo.ru/7f415b90
67 Cucrema AByX JIMHEHHBIX YPABHEHUU C IBYMS L bubmorexa [JOK
epeMeHHBIMH https://m.edsoo.ru/7f415b90
bubmioreka [IOK
68 Pemnienue cucteMm ypaBHeHUH 1
https://m.edsoo.ru/7f4284de
bu6moreka [JOK
69 Pemenue cucrem ypaBHeHUI 1
https://m.edsoo.ru/7f42865a
bu6moreka [JOK
70 Pemenue cucrem ypaBHeHHI 1
https://m.edsoo.ru/7f4287d6
bu6moreka [JOK
71 Pemienne cucreM ypaBHeHUMH 1
https://m.edsoo.ru/7f415b90
Bbu6moreka [JOK
72 Pemenue cucrem ypaBHeHUI 1
https://m.edsoo.ru/7f415b90
- KonTtpoabHas padora no teme "JIuHeiiHbie 1 1 bubmorexa LIOK
ypaBHeHus" https://m.edsoo.ru/7f421044
Paznen 4. Koopaunarel u rpaduxu. @yHkuun
bu6moreka [JOK
74 KoopauHara Touky Ha npsamon 1
https://m.edsoo.ru/7f41de76
bu6moreka [JOK
75 UucaoBbie MPOMEXYTKH 1
https://m.edsoo.ru/7f41dff2
76 YucnoBble NPOMEKYTKH 1 bu6mmoreka LIOK
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PaccrosHue mexay 1ByMs TOUKaMu KOOPJIMHATHON

bu6moreka [JOK

77
psIMOU https://m.edsoo.ru/7f415b90
- PaccrosiHue mexny nByMsl TOUKaMU KOOPIUHATHON bubmorexa LIOK
psAMOi https://m.edsoo.ru/7f415b90
bu6moreka [JOK
79 [IpsimoyronbHas cucTeMa KOOpAMHAT Ha IMJIOCKOCTH
https://m.edsoo.ru/7f41el6e
bu6moreka [JOK
80 [IpsimoyronbHas cucTeMa KOOpauHAT Ha TIJIOCKOCTH
https://m.edsoo.ru/7f41e42a
81 - o o bu6moreka [JOK
UMepBI TpauKoB, 3aJaHHBIX opMyTamMu
PHVEPHITD P https://m.edsoo.ru/7f41e8a8
Bbu6moreka [JOK
82 [Tpumeps! rpadukoB, 3aJaHHBIX GOpMYyJIaMU
https://m.edsoo.ru/7f41ed80
bubmioreka [IOK
83 [Tpumeps! rpaukoB, 3aJaHHBIX (HOPMYITaAMU
https://m.edsoo.ru/7f41ed80
bu6moreka [JOK
84 Urenue rpaukoB peajabHbIX 3aBUCUMOCTEN
https://m.edsoo.ru/7f41ea24
bu6moreka [JOK
85 Urenue rpauKoB peaabHbIX 3aBUCHMOCTEH
https://m.edsoo.ru/7f415b90
bu6moreka [JOK
86 [Tonsitue pynkuun

https://m.edsoo.ru/7f41ef06
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bu6moreka [JOK

87 I'paduk Gpyaxun
paduxc https://m.edsoo.ru/7f415b90
bu6moreka [JOK
88 CaoiicTBa QyHKIMHA
https://m.edsoo.ru/7f41f078
bu6mmoreka [JOK
89 CaoiicTBa pyHKINI
https://m.edsoo.ru/7f41f1fe
bu6moreka [JOK
90 JIuneitnas GyHKUMS
https://m.edsoo0.ru/7f427282
bu6moreka [JOK
91 JluneitHas QyHKIUS
https://m.edsoo0.ru/7f427412
bubmoreka IJOK
92 [Toctpoenue rpaduka TMHEHHON QyHKIIMH
https://m.edsoo.ru/7f426d1e
03 o o bu6moreka [JOK
IlocTpoeHne rpaduka TUHEHHON KLU
P P o https://m.edsoo.ru/7f415b90
Y Fpagu & " bu6moreka [JOK
apuk pyHKIHHN y =|X
P Y y https://m.edsoo.ru/7f415b90
bu6moreka [JOK
95 I'paduk pyHkmMn y =|X|
https://m.edsoo.ru/7f415b90
KonTtposabHnas padora no treme "KoopauHarsl u
bu6moreka [JOK
96 rpapuxu. ®ynxkuun" / Beepoccuniickast

NpoBepoyHas padora

https://m.edsoo.ru/7f41f50a
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o7 Hrorosasi koHTpoJbHas pabora / Beepoccuiickas 1 bubmorexa [JOK
NpoBepoYHasi padoTa https://m.edsoo.ru/7f429c6c
Pa3nea S. IloBTopenne u 00001meHue
IToBTOpEHNE OCHOBHBIX TOHATUI U METOJ0B Kypca 7 bubmorexa LIOK
%8 KJ1acca, 000011IeHr e 3HAHU I . https://m.edsoo.ru/7f415b90
IToBTOpEHHE OCHOBHBIX NOHATHI U METOAOB Kypca 7 bubmotexa [JOK
%9 KJ1acca, 00001eHne 3HAHU I ! https://m.edso0.ru/7f429f32
100 IToBTOpEHHE OCHOBHBIX NOHATUN U METOAOB Kypca 7 L bubmoteka [JOK
KJ1acca, 00001IeHre 3HAHUI https://m.edsoo.ru/7f42a0e0
[ToBTOpEHNE OCHOBHBIX IOHATUI U METOJ 0B Kypca 7 bubmuotexa LIOK
101 KJ1acca, 0000IIEHr e 3HAHUI ! https://m.edsoo.ru/7f415b90
[ToBTOpEHKE OCHOBHBIX MOHSITHI U METOAOB Kypca 7 bubmoteka IJOK
102 Kiacca, 00001enre 3HaHui t https://m.edsoo.ru/7f42a27a
103 [ToBTOpEHKE OCHOBHBIX MOHSITHI U METOAOB Kypca 7 1 bubmuorexa [JOK
KJ1acca, 00001eHne 3HAHU N https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 103
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8 KJIACC

KomnuectBo yacos

W3 Hux dneKTpoHHbIe undposble
Ne N3 Hux
Tema ypoxa Bcero KOHTPOJIbHBIX obpa3zoBaTenbHble pecypcbl
MPAKTHYCCKU
paboT
X paboT
Pa3znen 1. Anre6pandeckue BbIpaskeHusi. AJiredopandeckas 1poob
bubmiorexa [IOK
1 Anrebpaundeckas 1poob
https://m.edsoo.ru/7f430382
Jonyctrumeble 3HaUeHUS
Bbu6nunoreka [JOK
2 MIEPEMEHHBIX, BXO/ISIINX B
https://m.edsoo.ru/7f417af8
anreOpanvecKkue BhIpaXK eHUS
JlommycTuMBbIe 3HaYEHUS
but6mmoreka [JOK
3 MIePEMEHHBIX, BXO/ISIINX B
https://m.edsoo.ru/7f417af8
anreOpanvecKue BhIPAKECHUS
A OCHOBHOE CBOICTBO . bubmmoreka [JOK
anredpanyeckon aApoou https://m.edsoo.ru/7f4308e6
bubmuoreka [IOK
5 Coxparienue apoodeit 1
https://m.edsoo.ru/7f430a8a
6 Coxkparnienue npobeit 1 bubmmoreka [JOK
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https://m.edsoo.ru/7f430f44

bu6morexa [JOK
7 Coxkparienue npobeii
https://m.edsoo.ru/7f430f44
CnoxxeHue, BRIYUTAHUE,
but6mmoreka [JOK
8 YMHO)XEHUE U JI€TICHUE
https://m.edsoo.ru/7f43128c
anredpanvecKkux apooden
CnoxxeHue, BRIUYUTAHUE,
bubmoreka [IOK
9 YMHO)XEHUE U JICTICHHE
https://m.edsoo.ru/7f4315c0
anredpandeckux apooden
CnoxxeHue, BBIYMTAHHUE,
bubmuoreka [IOK
10 YMHOXCHHUE U JCICHUE
https://m.edsoo.ru/7f4318c2
anreOpandeckux apoodei
CnoxxeHue, BRIYUTAHUE,
bubmoreka [IOK
11 YMHOXEHHUE U JEIeHNE
https://m.edsoo.ru/7f431a20
anredpanvecKkux apooden
[IpeoOpa3zoBaHUEe BBIpAKEHUH,
bubmoreka [IOK
12 coJiepXKaIlnX aaredpanvecKkue
https://m.edsoo.ru/7f43259c
npodu
[IpeoOpa3zoBaHuEe BBIpAKCHHIA,
bub6mmoreka [JOK
13 coiepXKalux ajredpandeckue

npodu

https://m.edso0.ru/7f432736
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[IpeoOpa3zoBaHuEe BBIpaKCHHIA,
bu6mmoreka [JOK
14 CoZIeprKaIMX ajaredpanvecKkue 1
https://m.edsoo.ru/7f432736
npodu
15 KounrpoJabHnas padora no teme 1 L bubmmoreka [{OK
""Anredpanyeckasi 1poon" https://m.edsoo.ru/7f431d36
Pazgea 2. YUncia u BeruncieHusi. KBaaparuesie KopHu
bubmoreka [IOK
16 KBagpaTHbIil KOPEHb U3 YHCIIA 1
https://m.edsoo.ru/7f42d452
17 [TonsiTue 00 MppaMoOHATILHOM 1 bubmmoreka LIOK
qucie https://m.edsoo.ru/7f42eaaa
18 JlecsTuaHbie TPUOINKECHUS 1 bub6mmoreka [JOK
HPPpalMOHATBHBIX YHCEI https://m.edsoo.ru/7f417af8
19 JlecsaTiuanable TPUOINKECHUS 1 but6mmoreka [JOK
HppaIOHATIBHBIX YUCEI https://m.edsoo.ru/7f417af8
but6imoreka [JOK
20 JleficTBUTENBHBIC YHCIIA 1
https://m.edsoo.ru/7f417af8
21 CpaBHeHUE JEHCTBUTEIbHBIX 1 bubimoreka [JOK
qrCce https://m.edsoo.ru/7f417af8
2 CpaBHeHUE EUCTBUTEIbHBIX 1 bubmorexa [IOK
qHCel https://m.edsoo.ru/7f417af8
23 ApudmeTrnueckuit KBapaTHBIHA 1 bubmorexa [IOK
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KOPEHb https://m.edsoo.ru/7f417af8
Bbu6nunoreka [JOK
24 VYpaBHeHune BUIa X* = a
https://m.edsoo.ru/7f417af8
ot CaoiicTBa apuPpMeTHUECKIX bubmotexa [JOK
KBaJ[paTHBIX KOPHEH https://m.edsoo.ru/7f42d862
2% CaoiicTBa apuPMeTHUECKIX bubmotexa [JOK
KBaJIPaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
[IpeoGpazoBaHne YNCIOBBIX
bubimoreka [JOK
27 BBIPAXEHUM, COAEPKALUX
https://m.edsoo.ru/7f42dd26
KBa/IpaTHbIE KOPHU
[TpeoGpa3zoBaHUE YUCTOBBIX
Bbubnunoreka [JOK
28 BBIPAXKEHUM, COAEPKAIIIX
https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIE KOPHU
[IpeoOGpa3zoBaHUE YUCITOBBIX
bubmoreka [IOK
29 BBIPAKEHUHN, COIEPKAIIIX
https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeoGpazoBaHne YNCTOBBIX
bubimoreka [JOK
30 BBIPAXEHUI, COJIEpPKALINX

KBa/IpaTHbIE KOPHU

https://m.edso0.ru/7f42e262

Pa3nen 3. YpaBHenus u HepaBeHcTBa. KBajgpaTHble ypaBHeHHsl
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bu6mmoreka [JOK

31 KBagpatHoe ypaBHEHHE
https://m.edsoo.ru/7f42eela
32 Hemnonnoe kBagpaTHoe bubmuotexa [JOK
ypaBHEHHE https://m.edsoo.ru/7f42eela
33 Henonnoe kBagpatHoe bubmmoreka LIOK
ypaBHEHHUE https://m.edsoo.ru/7f42eela
24 ®opMyIia KOpHEH KBaJpaTHOIO bubmmoreka LIOK
ypaBHEHHS https://m.edsoo.ru/7f42f158
- ®opMmya KOpHEH KBaJApaTHOIO bubmmoreka LIOK
ypaBHEHHS https://m.edsoo.ru/7f42f3f6
36 ®opMyna KOpHEH KBaJpaTHOIO bubmmoreka LIOK
ypaBHEHHS https://m.edsoo.ru/7f42f5a4
bub6morexa IIOK
37 Teopema Buera
https://m.edsoo.ru/7f42fef0
but6imoreka [JOK
38 Teopema Bueta
https://m.edsoo.ru/7f430076
39 KouTtpoJsbHas padora no reme bu6motexa [IOK
"KBaaparHble ypaBHeHus" https://m.edso0.ru/7f4301f2
Pa3nen 4. Anredopandyeckue BoipaskeHusi. KBagparubii Tpéxdiien
Bbu6nmnoreka [JOK
40 KBagpatHblil TpéxuiieH

https://m.edsoo.ru/7f417af8
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bu6mmoreka [JOK

41 KBanpaTtublit Tpéxunen
https://m.edsoo.ru/7f417af8
" Pa3znoxxenue kBagpaTHOro bubmmorexa [IOK
TpéxusieHa Ha MHOKHUTEIH https://m.edsoo.ru/7f42fd38
3 Pa3noxenune xBaapaTHOrO bubmmoreka LIOK
TpEXUICHa HA MHOKHU TEITH https://m.edsoo.ru/7f42fd38
1 Pemenue ypaBHenuii, bubmmoreka LIOK
CBOJIAIIMXCS K KBaJAPaTHBIM https://m.edso0.ru/7f43c542
45 Pemenue ypaBHenuii, bubmmoreka LIOK
CBOJAIIMXCS K KBaJAPaTHBIM https://m.edso0.ru/7f43c3d0
46 [Ipocreiimme gpodHO- bubmotexa [JOK
panroHaTbHbIE YPaBHEHHS https://m.edsoo.ru/7f4328c6
47 [Ipocreiimue 1podHO- bubmmoreka [IOK
panroHa bHbIE YPaBHEHHS https://m.edsoo.ru/7f432b6e
Pemienne TeKCcTOBBIX 3a/1a4 €
but6imoreka [JOK
48 MIOMOIIBIO KBAJPATHBIX
https://m.edsoo.ru/7f42f75c
YPaBHEHHI
Pemenune TekcTOBBIX 3a/1a4 ¢
bu6mmoreka [JOK
49 MIOMOIIbIO KBAJIPATHBIX
https://m.edsoo.ru/7f42f8f6
ypaBHEHUM
50 KonTtposbHas padora no reme bu6morexa LIOK
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"KBagparHblii Tpex4JieH"

https://m.edsoo.ru/7f42ec80

Pasnen 5. YpaBHen

s U HepaBeHcTBa. CUCTEMBbI YpaB

HeHUuM

JIuneliHO€ ypaBHEHHE C ABYMS

NepEMEHHBIMH, €ro IpaduK,

bubmiorexa [IOK

51
MPUMEPHI PEIIeHHs YpaBHEHUN B https://m.edsoo.ru/7f417af8
LeJIBIX YMCIax
JIuHeliHOe ypaBHEHUE C IBYMs
- IIepEeMEHHBIMH, €ro rpaduk, bubnunoreka [IOK
IPUMEPBI PELICHUS YPABHCHU B https://m.edsoo.ru/7f417af8
HEJTBIX YUCIIaX
JIuHeitHOe ypaBHEHUE C JIByMS
- MepeMEHHBIMHU, ero rpauk, bu6motexa LIOK
MIPUMEPbI PEILICHUs] YPAaBHCHUI B https://m.edsoo.ru/7f417af8
LEBIX YUCIax
[Tpumeps! pereHus cucTeM
but6imoreka [JOK
54 HEJIMHEHHBIX YPAaBHEHUI C
https://m.edsoo.ru/7f417af8
JBYMSI TIEpEMEHHBIMU
[Tpumeps! perieHus cucTeM
bu6mmoreka [JOK
55 HEJIMHENHBIX YpaBHEHUH C

ABYMS ITEPEMECHHBIMU

https://m.edsoo.ru/7f417af8
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I'padmueckas uHTEpHIpETALIUS

YpaBHEHUS C IByMS

bubmuorexa [IOK
56 MePEMEHHBIMHU U CUCTEM
https://m.edsoo.ru/7f43d6d6
JIMHEWHBIX YPaBHEHUH C ABYyMS
nepeMeHHbIMU
I'padmueckas uuTepnperanus
AQBHEHMUS C IByMsI
P M bubmmoreka [JOK
57 HepEeMEHHBIMU U CHCTEM
https://m.edsoo.ru/7f43d6d6
JIMHENHBIX YPAaBHEHUH C IByMsI
nepeMeHHbIMH
Anrebpanveckuii crocod
- pELIEHNS CUCTEM JIBYX bu6motexa [IOK
JIMHEHHBIX YPaBHEHUH ¢ IByMs https://m.edsoo.ru/7f417af8
nepeMeHHbIMU
Anrebpandeckuii cnocod
- pELIEHUs CUCTEM JABYX bubmotexa [JOK
JMHEHHBIX YPaBHEHUN C IBYyMS https://m.edsoo.ru/7f417af8
nepeMeHHbIMU
Anrebpanyeckuii criocod
50 pelIeHUs CUCTEM JBYX bubmuotexa [JOK

JIMHEWHBIX YPaBHEHUH C ABYyMS

NEPEMECHHBIMU

https://m.edsoo.ru/7f417af8
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Pemrenne TeKCTOBBIX 3a/1a4 C

bu6mmoreka [JOK

o1 MTOMOIIBIO CHCTEM ypaBHEHUI https://m.edsoo.ru/7f417af8
Pemnrenre TeKCTOBEIX 3a71a4 C bub6moreka IIOK

o2 MTOMOIIIBIO CHCTEM ypaBHEHUI https://m.edsoo.ru/7f417af8
Penrenre TekCTOBEIX 3a71a4 C bu6morexa IJOK

o3 MTOMOIIBIO CHCTEM ypaBHEHUI https://m.edsoo.ru/7f417af8

Pa3nen 6. YpaBHenus u HepaBeHcTBa. HepaBencrBa

YuciioBble HEPABEHCTBA U UX bubmmoreka [IOK

o CcBOliCcTBa https://m.edsoo.ru/7f417af8
UucoBbie HEPABEHCTBA U UX bubmuotexa [JOK

° CBOlCcTBa https://m.edsoo.ru/7f417af8
Hepasenctso ¢ ogHoOMI bubmuotexa [JOK

o0 NepeMEHHOM https://m.edsoo.ru/7f417af8
JIuHeliHbIe HEPAaBEHCTBA C OAHOU bubmmoreka LIOK

7 MIEPEMEHHON U UX pelIeHue https://m.edsoo.ru/7f42c692
JluHeliHble HEpPAaBEHCTBA C OAHOU bubmmoreka LIOK

o8 MIEPEMEHHON U UX pelIeHue https://m.edsoo.ru/7f417af8
JIuHeliHble HEpaBEHCTBA C OAHOU bubmmoreka LIOK

°9 MEPEMEHHOM U UX pelICHUE https://m.edsoo.ru/7f42c840

70 Cucrembl TMHEHHBIX HEPABEHCTB bubmmoreka [JOK
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C OJIHOM TIEPEMEHHOMN U UX

https://m.edsoo.ru/7f42cd2c

pelnieHue
CucreMbl TMHEHHBIX HEPABEHCTB
bubmuorexa [IOK
71 C OJTHOM MEPEeMEHHON U UX 1
https://m.edsoo.ru/7f42cb88
pelieHne
CucreMbl TMHEMHBIX HEPABEHCTB
bubmorexa [IOK
72 C OJTHOM MEPEeMEHHON U UX 1
https://m.edsoo.ru/7f417af8
perieHue
N3ob6paxenue pemieHus
bub6mmoreka [JOK
73 JUHENHOT 0 HEPaBEHCTBA U UX 1
https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCIOBOU NMPAMON
N3o0b6paxenue pemieHus
bubmuorexa [IOK
74 JIMHEIHOr 0 HEPABEHCTBA U UX 1
https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCIOBOU NPAMOU
KoHnTpoJbHas padora no
but6imoreka [JOK
75 TemaM ""HepaBeHncrTBa. 1 1
https://m.edsoo.ru/7f417af8
Cucrembl ypaBHeHuUil"
Pasznea 7. ®ynkuun. OCHOBHbIE IOHSITHS
bu6mmoreka [JOK
76 [Tonsitne GyHKIMH 1
https://m.edsoo.ru/7f433c12
77 OO6macTb onpeneseHus u 1 bub6moreka IIOK
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MHO>KECTBO 3HAUYCHUN (PYHKIINH

https://m.edso0.ru/7f433d84

bu6morexa [JOK
78 Crioco6s1 3a1anus QYHKIMMA 1
https://m.edsoo.ru/7f417af8
bubmiorexa [IOK
79 I'paduk pynkuu 1
https://m.edsoo.ru/7f417af8
80 CaoiicTBa PyHKIIUHU, UX ) bubmotexa [JOK
oToOpaXkeHne Ha rpaduke https://m.edsoo.ru/7f417af8
Pa3znen 8. @ ynkuun. YuciaoBbie GpyHKIIUN
81 UreHue u mocTpoeHue rpapukon 1 bubmmoreka [IOK
byHKUIMR https://m.edsoo.ru/7f417af8
[Tpumeps! rpadukoB GyHKINH,
bu6nunoreka [JOK
82 OTpaXaIOIUX pPeasibHbIE 1
https://m.edsoo.ru/7f417af8
IIPOLIECCHI
ODYHKITUH, ONTUCHIBAIOIINE
83 IpSIMYIO U OOpaTHYIO ) bubmmoreka LIOK
PO OPLIMOHAIILHBIE https://m.edsoo.ru/7f434bbc
3aBHUCUMOCTH, UX Ipaduku
84 Iunep6oia 1
bubmuoreka [IOK
85 lMunep6omna 1

https://m.edso0.ru/7f4343e2
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bu6mmoreka [JOK

86 I'paduk pyHknum y = x?
https://m.edsoo0.ru/7f434572
OyHkuu y =x%, y=x*,y =YX,y
Y Bbu6nunoreka [JOK
87 = [x|; rpaduueckoe pemieHue
https://m.edsoo.ru/7f434d38
YPaBHEHUN U CUCTEM ypaBHEHUH
Pa3znen 9. Uucaa u Bprunciiennsi. CTeneHb ¢ HeJabIiM NMOKa3aTeeM
bubmoreka [IOK
88 CrereHb ¢ LelIbIM IMOKa3aTeaeM
https://m.edsoo.ru/7f4354a4
CranpapTHast 3alIUCh YUCIIA.
Pa3mepbr 00beKTOB
OKpy’Karo1ero mupa (ot
Bbubnunoreka [JOK
89 AJIEMEHTAPHBIX YaCTHUIL JI0
https://m.edsoo.ru/7f436098
KOCMHYECKUX 00BEKTOB),
JUTUTETTBHOCTH MPOIECCOB B
OKpYKaloIleM Mupe
90 CBOICTBA CTENEHU C TIEIIBIM bu6mmoreka [JOK
mokasaresnem https://m.edsoo.ru/7f435648
o1 CBOICTBA CTENCHU C IEITBIM bubmmorexa [JOK
MoKazaTeaeM https://m.edsoo.ru/7f435648
9 CBolicTBa CTEIEHH C LIECJIBIM bu6mmoreka [JOK

IIoKa3aTeciIeM

https://m.edsoo.ru/7f435648
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03 CBoiiCcTBa CTEIEHHN C [IEIBIM 1 bubmorexa [IOK
rmokasaresieMm https://m.edsoo.ru/7f43599a
o4 CBoiiCTBA CTEMEHU C 1EIIBLIM 1 bu6moreka [JOK
mokazaresneMm https://m.edsoo.ru/7f435ed6
Pa3nen 10. [loBTopenne u 00001menune
[ToBTOpEHNE OCHOBHBIX MOHSATUI
Y METOZ 0B KypcOB 7 U 8
bubmoreka [IOK
95 KJIaCCOB, 0000IIIeHNe 3HAHUI / 1 1
https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepo4Has
padora
HTorosasi KOHTPOJIbHAas
bubmiorexa [IOK
96 padora / Becepoccuiickas 1 1
https://m.edsoo.ru/7f434eb4
npoBepoYHasi padora
[ToBTOpEHME OCHOBHBIX MOHSATUI
bubmiorexa [IOK
97 ¥ METOJIOB KYpCcoB 7 U 8 1
https://m.edsoo.ru/7f417af8
KJaccoB, 000011eHre 3HaHU I
IToBTOpEHHE OCHOBHBIX MOHSITUH
bubimoreka [JOK
98 Y METOJIOB KYpCcOB 7 1 8 1
https://m.edsoo.ru/7f43736¢
KJaccoB, 000011eHre 3HaAHU I
99 [ToBTOpEHHE OCHOBHBIX TOHATUI 1 bubmmoreka LIOK
M METOJIOB KypcoB 7 U 8 https://m.edsoo.ru/7f437510
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KJaccoB, 00001IeHe 3HaAHUH

[ToBTOpEHKE OCHOBHBIX MOHSITHI

bub6moreka IIOK
100 Y METOJI0B KypcoB 7 U 8 1
https://m.edsoo.ru/7f4376b4
KJaccoB, 000011eHre 3HaHu I
[ToBTOpEHHE OCHOBHBIX TIOHSITHN
bub6morexa IJOK
101 Y METOJI0B KypcoB 7 u 8 1
https://m.edsoo.ru/7f436b88
KJaccoB, 000011eHre 3HaHU I
[ToBTOpEHHE OCHOBHBIX TIOHSITUN
bubimoreka [JOK
102 1 METO/I0B KYpCcoB 7 U 8 1
https://m.edsoo.ru/7f437858
KJaccoB, 00001IeHe 3HaAHUH
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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9 KJIACC

KomnuectBo yacos

W3 HuX DNeKTPOHHbIe L poBbie
Ne W3 aux
Tema ypoka Bcero KOHTPOJIbHBIX obpaszoBaTenbHble pecypcol
MPAKTUYECKU
pabor
X paboTt
Pa3znea 1. Uncaa u Bbrunciaenus. /leiictBuresibHbIe YncIa
PanmonanpHbBIC Uncla,
UppaloHaIbHbIC YHCIIa, bubimoreka [JOK

KOHEYHEIEC i OCCKOHEUYHEIE

JeCSITUYHBIE 1pOoOU

https://m.edso00.ru/7f419d08

MHoXecTBO I[eﬁCTBHTeJIBHBIX
YUCCII, HeﬁCTBHTeHBHBIe qucia
Kak 0€CKOHEYHBIE ACCATUYHBIC

npobu

bu6morexa IJOK
https://m.edso0.ru/7f419d08

B3anmHO ogHO3HAUHOE
COOTBETCTBHE MEKIY
MHOKECTBOM JI€H CTBHUTEIILHBIX
YHCeJI U MHOKECTBOM TOYEK

KOOPJAMHATHOM IPsIMOU

bubmiorexa [IOK
https://m.edso00.ru/7f419d08

CpaBHeHUE TEHCTBUTEIBHBIX

qucen, apupMeTHIecKre

bub6moreka [JOK
https://m.edso0.ru/7f419d08
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JNIEUCTBUS C NENCTBUTEILHBIMU

quciiaMu

[TpubmmxéHHOE 3HAYCHUE

bubmuorexa [IOK
5 BEJIMYMHBI, TOYHOCTH
https://m.edsoo.ru/7f419d08
MpUOIMKEHUS
but6imoreka [JOK
6 OxpyrieHue yucen
https://m.edsoo.ru/7f419d08
bubimoreka [JOK
7 OxpyriieHue uncen
https://m.edsoo.ru/7f419d08
g [Ipukuaka u oleHka bubmorexa [IOK
pe3ylIbTaTOB BHIYHCIICHUI https://m.edsoo.ru/7f419d08
9 IIpukuaka u orieHKa bubmuorexa [IOK
Pe3yIbTaTOB BHIYMCICHUIN https://m.edsoo0.ru/7f419d08
Pa3znen 2. ®ynkuun
10 KBanpatnunas ¢pyskums, eé bubmoreka [IOK
rpaduK 1 CBOHCTBA https://m.edsoo.ru/7f4396¢6
1 KBanpatnunas ¢pyHkums, eé bubmmoreka [IOK
rpaduk u cBOWCTBa https://m.edsoo0.ru/7f439842
1 KBanparnunas ¢pyHkums, eé bubmuotexa [JOK
rpaduk u cBOWCTBA https://m.edsoo.ru/7f4399b4
13 [Tapabouna, KOOPIUHATHI bubmuotexa [JOK
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BEPIIMHBI I1apadoJIbl, OCh

CUMMETPHUH 11apadosibl

https://m.edso0.ru/7f439eb4

[Tapabouna, KOOPIUHATHI

bubmuorexa [IOK
14 BEPILMHBI TapaboIbl, OCh
https://m.edsoo.ru/7f43a03a
CUMMETPHUH 1Mapadoisl
[Tapa6o:na, KoopAUHATHI
bubmorexa [IOK
15 BEPIIMHBI TapadoJIbl, OCh
https://m.edsoo.ru/7f43alac
CUMMETPHUH 11apadoibl
[Tapa6o:na, KoOpAUHATHI
bub6mmoreka [JOK
16 BEPILMHBI TapadoIbl, OCh
https://m.edsoo.ru/7f43a31e
CUMMETPHUH 11apadosibl
[Tapa6omna, KOOpAHMHATHI
bubmuorexa [IOK
17 BEPILMHBI TapaboIbl, OCh
https://m.edsoo.ru/7f43a526
CUMMETPHUH 1apadoisl
[Tapa6o:na, KoopAUHATHI
but6imoreka [JOK
18 BEPILMHBI TapadoIIbl, OCh
https://m.edsoo.ru/7f419d08
CUMMETPHUH 11apadoibl
19 I'paduku pynkuumit: y =kx, y = bubmmoreka LIOK
kx + b, y=k/x, y=x3, y=vX, y=[X| https://m.edsoo0.ru/7f419d08
20 I'paduku pynkumit: y =kx, y = bu6motexa [IOK

kx +b, y=k/x, y=x°, y=vx, y=[X|

https://m.edso0.ru/7f419d08
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’1 I'paduku pynkimii: y =KX, y = . bubmmoreka [IOK
kx + b, y=k/x, y=x3, y=vX, y=[X| https://m.edsoo0.ru/7f419d08
2 I'paduku pynkimit: y =kx, y = 1 bubmuotexa [JOK
kx + b, y=k/x, y=x3, y=vX, y=[x] https://m.edsoo.ru/7f419d08
23 I'padukn pysxmmii: y =kx, y = 1 bubmmoreka LIOK
kx + b, y=k/x, y=x3, y=vX, y=[x] https://m.edsoo.ru/7f419d08
Y I'paduku Gynkumii: y =KX, y = 1 bubmmoreka LIOK
kx + b, y=k/x, y=x3, y=vX, y=[x] https://m.edsoo.ru/7f419d08
25 KonTpoJabHas paboTa no treme 1 1 bubmotexa [JOK
"®Oyukuuu" https://m.edsoo.ru/7f43ab84
Pa3nen 3. YpaBHeHusi U HepaBeHCTBA. YPaBHEHUs ¢ OIHOM NMepeMeHHO
JluneitHoe ypaBHeHue. Pemenue
bubmiorex LJOK
26 ypaBHEHHH, CBOISAIINXCS K 1
https://m.edsoo.ru/7f43bf66
JIMHEHHBIM
JIuneitHoe ypaBHeHue. Pemenne
but6imoreka [JOK
27 YpaBHEHH, CBOJIAIINXCS K 1
https://m.edsoo.ru/7f419d08
JUHEUHBIM
KBanpatHoe ypaBHeHue.
bu6mmoreka [JOK
28 Pemenue ypaBHeHuU#, 1
https://m.edsoo.ru/7f43c542
CBOJSIINXCS K KBAJIPATHBIM
29 KBanpatHoe ypaBHeHuUe. 1 bubmorexa [IOK
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Peunienne ypaBHeHUi,

CBOIAIINXCA K KBaAPATHBIM

https://m.edso0.ru/7f43c542

bu6nunoreka [JOK
30 bukBanpaTHbie ypaBHEHUS
https://m.edsoo.ru/7f43c3d0
bubmiorexa [IOK
31 bukBanpaTHbie ypaBHEHUS
https://m.edsoo.ru/7f43c3d0
[Ipumepsl pelieHus: ypaBHEHHUM
bubmorexa [IOK
32 TPETheH 1 YeTBEPTOU CTEICHEH
https://m.edsoo.ru/7f419d08
pa3noKeHreM Ha MHOXKUTENN
ITpumepsl pelieHus: ypaBHEHUN
bubmuoreka [IOK
33 TpeTheil 1 YeTBEPTON CTereHen
https://m.edsoo.ru/7f419d08
pa3nokKeHHEeM Ha MHOXKHUTEIIN
34 Pemenue npobHo- bubmmoreka LIOK
paroHATBHBIX YPaBHCHUM https://m.edsoo0.ru/7f43c9b6
35 Pemenue npobHo- bubmmoreka LIOK
paloHaTbHBIX YPaBHEHUH https://m.edsoo.ru/7f43c9b6
36 Penrenne TeKCTOBEIX 3a1a4 bubmorexa [IOK
anreOpanvyeckKuM METOI0M https://m.edso0.ru/7f419d08
- Pemrenne TekCTOBEIX 3a1ad bubmuoreka [IOK
anre0panvYeckKuM METOI0M https://m.edsoo0.ru/7f419d08
38 Pemenne TekcTOBBIX 3a7a4 Bbu6nmnoreka [JOK
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anreOpanvyeckuM METOI0M https://m.edso0.ru/7f419d08
KourpoJubHnas pabdora no reme
bub6moreka IIOK
39 "YpaBHeHUsI ¢ OTHOM 1 1
https://m.edsoo.ru/7f419d08
nepeMeHHO’"
Paznen 4. YpaBHeHus u HepaBeHCcTBAa. CHCTeMbl YyPABHEHHUH
40 YpaBHeHUE C ABYMS ) bubmotexa [JOK
MIEPEMEHHBIMU H €r0 TpapuK https://m.edsoo.ru/7f43d0b4
a1 YpaBHEeHUE ¢ ABYMSI 1 bubmotexa [JOK
MEePEMEHHBIMHU U ero rpapuk https://m.edsoo.ru/7f43d0b4
Cucrema qByX JIMHEWHBIX
bu6mmorexa [JOK
42 YPaBHEHHI C IBYMs 1
https://m.edsoo.ru/7f419d08
IIEPEMEHHBIMU U €€ pelIeHue
Cucrema qByX JIMHEHWHBIX
but6mmoreka [JOK
43 ypaBHEHHH C AByMs 1
https://m.edsoo.ru/7f419d08
IIEPEMEHHBIMU U €€ pelLICHUE
Cucrema nByX JMHEHHBIX
bubimoreka [JOK
44 YPaBHEHUH C IBYMsI 1
https://m.edsoo.ru/7f419d08
MEPEMEHHBIMU U €€ pEelleHHE
Cucrema qByX JIMHEWHBIX
bubmuoreka [IOK
45 YPaBHEHHM C IBYMs 1
https://m.edsoo.ru/7f419d08
IIEPEMEHHBIMU U €€ pelIeHue
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Pemenune cuctem nByx

YpaBHEHUI, OJJHO U3 KOTOPBIX

bubmuoreka [IOK

= JMHEHHOE, a APYyroe — BTOPOK https://m.edsoo.ru/7f43d23a
CTENEHH
Pemrenue cucrem aByX
YPaBHEHHI, OTHO U3 KOTOPBIX bubmmoreka LIOK
Y JMHEHHOE, a IPyroe — BTOPO https://m.edsoo.ru/7f43d55a
CTENEeHH
Pemenue cucrem nByx
YpaBHEHUM, OJTHO U3 KOTOPBIX bubmuotexa [JOK
e JHUHEHHOE, a APyroe — BTOPOH https://m.edsoo.ru/7f419d08
CTENEHH
Pemenue cucrem naByx
YPaBHEHHMI, OHO U3 KOTOPBIX bu6motexa LIOK
9 JIMHEWHOE, a APyroe — BTOPOU https://m.edsoo.ru/7f419d08
CTENEeHH
I'paduueckas naTEpIpETALMS
bubimoreka [JOK
50 CHCTEMBI YPaBHEHUH C ABYMSs
https://m.edsoo.ru/7f419d08
NepeMEeHHBIMA
£ Penrenre TeKCTOBEIX 3a7a4 bubmuoreka [IOK

anredpandeckuM Crocooom

https://m.edso0.ru/7f419d08
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Perienne TekCTOBBIX 3a1a4

bu6mmoreka [JOK

52
anredpanyeckuM crocooom https://m.edsoo.ru/7f419d08
£3 KonrpoJsbHas padora no reme bubmmoreka LIOK
"Cucrembl ypaBHeHMit " https://m.edsoo.ru/7f419d08
Pasznen S. YpaBHenus u HepaBeHcTBa. HepaBsencrBa
54 YucnoBble HEpaBEHCTBA U UX 1 bubmotexa L{OK
CBOMCTBA https://m.edsoo.ru/7f419d08
55 YucnoBble HEpaBEHCTBA U UX 1 bubmuotexa LIOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
56 JIuHeliHble HEPABEHCTBA C OTHOU 1 bubmorexa [IOK
MEePEMEHHON U UX pelIeHue https://m.edsoo.ru/7f43af08
57 JInneiiHble HEPABEHCTBA C OJHOU 1 bubmotexa LIOK
NEPEMEHHON U MX pelIeHNe https://m.edsoo.ru/7f43af08
58 Jlunelinble HepaBEHCTBA C OAHOMN 1 bubmotexa I{OK
MEePEMEHHON U UX peIIeHue https://m.edsoo.ru/7f43af08
CucreMsl TMHEVNHBIX HEPABEHCTB
bu6mmoreka [JOK
59 C OZIHOI MepeMeHHON U UX
https://m.edsoo.ru/7f419d08
pelieHue
60 Cucrembl TMHEHHBIX HEPABEHCTB bubmmoreka [JOK
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C OJIHOM TIEPEMEHHOMN U UX

pereHue

https://m.edso0.ru/7f419d08

CucreMbl TMHEHHBIX HEPABEHCTB

61 C OJTHOM MEPEeMEHHON U UX BuGmiotexa [IOK
https://m.edsoo.ru/7f419d08

pelieHue
KBanpaTHbie HepaBeHCTBA U UX bubmoreka [IOK

o2 peleHue https://m.edsoo.ru/7f43b098
KBanpaTHbie HepaBEeHCTBA U UX bubmmoreka [IOK

o3 peleHue https://m.edsoo.ru/7f43b21e
KBanpaTHbie HepaBeHCTBA U UX bubmuotexa [JOK

o pelieHue https://m.edsoo.ru/7f43b5a2
KBanpaTHbie HEpaBEHCTBA U UX bubmmorexa [IOK

% perieHue https://m.edsoo.ru/7f419d08
KBagpaTHble HEpaBEHCTBA U UX bubmmoreka LIOK

0 pereHue https://m.edsoo.ru/7f419d08
I'padmueckas nuaTepnperanus

67 HEPABEHCTB U CUCTEM bubmmoreka LIOK

HEPABEHCTB C JIBYMS

NECPpEMECHHBIMU

https://m.edso0.ru/7f43b098
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I'padmueckas uHTEpHIpETALIUS

HEPaBEHCTB U CUCTEM bubmotexa [JOK

8 HEPaBEHCTB C IBYMsI ' https://m.edsoo.ru/7f419d08
nepeMeHHBIMU

69 KonTpoJsbHas padora mo reme L L bu6motexa LIOK
"HepaBencTa" https://m.edso0.ru/7f419d08

Pa3jges 6. UncsioBbie n0Cae10BATEILHOCTH

IlonsiTHE YK CIOBOM bubimoreka [JOK

0 [OCJIEA0BATENILH OCTH ! https://m.edso0.ru/7f43e6¢c6
3aiaHue mociea0BaTeIbHOCTH

. . bubmuoreka [IOK

" PeKYPPEHTHOR GopMyiIofi 1 ' https://m.edsoo.ru/7f43ebda
(dhopMyI0ii n-TO YJIeHa

- Apudpmernueckas u 1 bubmmoreka LIOK
reoMeTpUYecKas porpeccuu https://m.edsoo.ru/7f43ed7e

23 Apudmernueckas u 1 bubmmoreka LIOK
reoMeTpudecKast Iporpeccuu https://m.edsoo.ru/7f43f3b4
@opMyJIbI N-To 4JeHa

24 apu(pMETHIECKON 1 . bubmuotexa [JOK

reoMEeTPUYECKOM POorpeccuil,

CYMMEI IIEPBBIX N YJICHOB

https://m.edsoo.ru/7f43f58a
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@opMyIIBI N-TO YJIEHA

apupMeTHIECKON 1

bubmuoreka [IOK

" reOMETPHYECKO# MPOrpeccHid, https://m.edsoo.ru/7f43ef2c
CYMMBI IIEPBBIX N YJICHOB
DopmyJIbl N-ro 4JIeHa
apudmMernueckoi u bubmmoreka LIOK
0 reOMETPUYECKOH IPOrPECCHid, https://m.edsoo.ru/743f0c6
CYMMBI IIEPBBIX N YJICHOB
@opMyJIbI N-To 4JeHa
apu(pMETHIECKON 1 bubmuotexa [JOK
" reOMETPUYECKOM MPOrpeccui, https://m.edsoo.ru/7f43f72e
CYMMBI ITEPBBIX N YJICHOB
@opMyJIbI N-TO YJIeHA
apupMETHIECKON 1 bubmmoreka [JOK
8 reOMETPUYECKOM MPOrpeccui, https://m.edsoo.ru/7f43f8a0
CYMMBI IIEPBBIX N YJIECHOB
N300pakeHne 4ieHOB
apupMeTHIECKON 1
bu6mmoreka [JOK
79 reoMeTpudecKoi mporpeccuit

TOYKaMU Ha KOOPJUHATHOU

IIIIOCKOCTHU

https://m.edso00.ru/7f419d08
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N3o0pakeHHEe YICHOB

apupMeTHIECKON 1

bubmuorexa [IOK
80 reoMeTpUudecKoi mporpeccuit
https://m.edsoo0.ru/7f419d08
TOYKaMU Ha KOOPJWHATHOU
IJIOCKOCTHU
81 JInHeHHEBIN 1 bubmoreka [IOK
AKCIOHEHITUATBHBINA POCT https://m.edso0.ru/7f419d08
bubmorexa [IOK
82 Cno>xHBIE TIPOIEHTHI
https://m.edsoo.ru/7f43fe0e
bubmuoreka [IOK
83 Cno>xHBIE TIPOICHTBI
https://m.edsoo.ru/7f4401a6
KounrpoabHasi pa6oTa no teme
bubmuorexa [IOK
84 "YucaoBbie
https://m.edso0.ru/7f4404{8
nocJjeaoBareJabHOCTH"
Pasznen 7. IloBTOpenne, 00001eHne, CHCTEeMAaTH3alUsd 3HAHUI
[ToBTOpEHUE, 0000IICHHE 1
CHUCTEMAaTH3aLIMs 3HAHUH.
bubimoreka [JOK
85 3anuch, CpaBHEHUE, JICHCTBHS C
https://m.edsoo.ru/7f419d08
JIEACTBUTEILHBIMU UM CIIAMH,
YUCIIOBas MpsMast
86 [ToBTOpEHUE, 000OIICHHE 1 bu6nmnoreka [JOK
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cucTeMaTHU3alys 3HAaHUH.
[IporeHThl, OTHOLLIEHMUS,

PO OPLIUHU

https://m.edso0.ru/7f419d08

[ToBTOpEeHue, 00600IICHHE 1

CUCTEMATHU3aluA 3HaHUH.

bu6morexa IJOK

o7 Oxpyrienue, npuOIMKEeHNUE, https://m.edsoo.ru/7f419d08
OLICHKA
[ToBTOpEHue, 0600IIeHNE U
CHCTEMaTHU3aIus 3HAHUM. bu6mmoreka [JOK
58 Perrenve TeKCTOBBIX 3a1a4 https://m.edsoo.ru/7f443b12
apuPMETHIECKUM CITOCOOOM
[ToBTOpEHue, 00001IeHNE U
cucTeMaTHh3aIus 3HaHUuM. bu6moreka [JOK
59 Penrenne TeKCTOBBIX 3a1a4 https://m.edsoo.ru/7f443cd4
apuPMETHIECKUM CITIOCOOOM
[ToBTOpEHUE, 0000IICHHE U
cucTeMaTHh3alus 3HaHUH. bubimoreka [JOK
% PernreHue TeKCTOBBIX 3a/1a4 https://m.edsoo.ru/7f443fea
apudMeTnuecKuM crnocooom
[ToBTOpeHue, 06001ICHHE U
bubmuorexa [IOK
91 CHCTeMaTH3alusl 3HAHUM.

[IpeobpazoBanue

https://m.edsoo.ru/7f4441ca
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anreOpanvecKuX BhIpaKECHUH,

AOIMYCTUMBIC 3HAUCHU A

[ToBTOpEHue, 00001IeHNE U

CUCTEMATHU3aluA 3HaHUH.

bubmuorexa [IOK
92 [IpeoGpazoBanue
https://m.edsoo.ru/7f444364
anreOpanvecKux BhIPaKCHHI,
JIOITYCTUMBbIE 3HAYEHUS
[ToBTOpEHue, 0600IIeHNE U
CUCTEMATHU3aLIMS 3HAHUM.
bubmuorexa [IOK
93 [IpeobpazoBanue
https://m.edsoo.ru/7f444612
anreOpanvecKuX BhIpaKECHUH,
JIOTTYCTUMBIE 3HAYEHUS
IToBTOpeHue, 0600LIIEHNE 1
CHCTeMaTH3allHsl 3HAHUM.
bubmiorexa [IOK
94 [IpeoGpazoBanue
https://m.edsoo.ru/7f444a94
anreOpanvecKux BhIPaKCHHI,
JIOITYCTUMBIE 3HAYEHUS
[ToBTOpEHue, 0600IIeHHE U
o5 CHCTEMaTHU3aIus 3HAaHUM. bub6mmoreka [JOK
OYHKIKK: TOCTPOCHHUE, https://m.edso0.ru/7f444c56
CBOMCTBA M3YYEHHBIX (DYHKITHIT
96 [ToBTOpeHue, 0000IIeHHE U Bbu6mmnoreka [JOK
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cucTeMaTHU3alys 3HAaHUH.
@YHKIMU: TOCTPOEHUE,

CBOMCTBA M3Y4YEHHBIX (QYHKIIUI

https://m.edsoo.ru/7f444f44

[ToBTOpEeHue, 00600IICHHE 1

CUCTEMATHU3aluA 3HaHUH.

bu6morexa IJOK

¥ OyHKINU: TOCTPOCHUE, https://m.edsoo.ru/7f44516a
CBOMCTBA M3YYEHHBIX ()YHKIIHMA
[ToBTOpEHue, 0600IIeHNE U
CHCTEMaTHU3aIus 3HAHUM. bu6mmoreka [JOK
%8 OYHKIKN: TOCTPOCHHUE, https://m.edso0.ru/7f4452e6
CBOMCTBA U3Y4YEHHBIX (QYHKIUI
[ToBTOpEHue, 00001IeHNE U
cucTeMaTHh3aIus 3HaHUuM. bu6moreka [JOK
% I'paduueckoe penieHue https://m.edsoo.ru/7f445516
YPaBHEHMI U UX CUCTEM
[ToBTOpEHUE, 0000IICHHE U
cucTeMaTHh3alus 3HaHUH. bubimoreka [JOK
100 I'paduueckoe perieHne https://m.edsoo.ru/7f419d08
YPaBHEHUM U UX CHCTEM
HNTorosass KOHTPOJILHAS bubmotexa [JOK
1ot padoTa https://m.edsoo0.ru/7f419d08
102 O06o001IeHe U CHCTEMaTH3AIIHS but6mmoreka [JOK
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3HAaHUHU

https://m.edso0.ru/7f419d08

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

e Anrebpa, 7 knacc/ Makaperaes FO.H. u ap., Akironeproe o61iectBo «M31aTenscTBO

«I[IpocsemnieHue»

e Aure6pa, 8 kmace/ Maxkapsraes FO.H. u np., Akunoneproe obmectBo «M3naTenscTBo

((HpOCBeHICHI/Ie»

e Anrebpa, 9 kiacc/ Maxkapsrues F0.H. u ap., Akunonepaoe obuiectso «31aTenscTBo

((HpOCBGIHeHI/Ie»

METOANYECKUE MATEPUAJIBI 111 YUUTEJIA

e Anrebpa, 7 knacc/ MaxkaperaeB FO.H. u ap., Akunoneproe o6miectBo «31aTenbcTBO

«I[IpocsenieHue»

e Anrebpa, 8 kacc/ MaxkaperaeB FO.H. u ap., Akunoneproe o6miectBo «31aTenbcTBO

«[Ipocsemnienune»

e AureGpa, 9 knace/ Maxkapsraes FO.H. u np., Aknimoneproe o6miectBo «M3xatenscTBo

((HpOCBeHICHI/Ie»

¢ VYMK 1o matemartuke g 7-9 kiaccos

HUDPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Enmnas xomnekuus LIOP

bubmorexa IIOK
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