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INOACHUTEJIBHAA 3AIIMCKA

Aunre0pa sIBISICTCSI OJJHAM U3 OHOPHBIX KypCOB OCHOBHOT'O O0LIEro 00pa3oBaHMs: OHA
obecrieunBaeT U3y4eHUE IPYruX AUCHUILIHH, KaK €CTECTBEHHO-HAYYHOT0, TAK U T'YMaHHTapHOTO
IIMKJIOB, €€ OCBOGHHE HEOOXOANMO IS TPOIOJDKEHUS 00pa30BaHMs U B TOBCETHEBHOM KHU3HHU.
Pa3Butue y o0y4aronmmxcs Hay4HbIX IPEACTABICHUN O TPOUCXOKACHUH U CYIITHOCTH
anreOpanyeckux abCcTpakuui, cnocode OTpaKeHUs MaTEeMaTHUECKOW HAyKOH SIBICHUH 1
IPOIIECCOB B IPUPO/IE M OOIIECTBE, POIM MATEMaTHYECKOT0 MOAEINPOBAHHS B HAYYHOM
IIO3HAHUH U B IIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOI'O MUPOBO33PEHHUS U KAuECTB
MBIIUICHHUS, HEOOXOIUMBIX ISl aIalTAlliy B COBPEMEHHOM IH(poBoM oldmecTBe. M3yueHue
anreOpbl o0ecreynBaeT pa3BUTHE YMEHUS HAOII0IaTh, CPABHUBATH, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHHSI, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
JIeUCTBUSI U BBIBOJIBI, (hopMyIHpoBaTh yrBepxkaeHus. OCBOCHHUE Kypca anreOpsl 00ecreunBaeT
Pa3BUTHUC JIOTHUYCCKOI'0 MBIIIJICHHUA 06yqa}01111/1xcsl: OHHU UCIIOJIB3YIOT ACAYKTUBHBIC U
UHJIyKTUBHBIC PACCYXICHHS, 000OIICHUE U KOHKPETH3AIIHIO, a0CTParupoOBaHUEe M aHAJIOTHIO.
OO0yueHwue anredpe MpeAnoIaraeT 3HaYUTEIbHBIH 00bEM CaMOCTOSTEILHOM AESATEIEHOCTH
00y4aroNMXcsl, IOITOMY CaMOCTOSITEIFHOE PEIICHHE 3a1a4 SBIISICTCS pean3arueil
JeATeIBHOCTHOTO IIPHHIIMIA O0YYCHHUSI.

HopMaTuBHO-nIpaBoOBOE U JOKYMEHTAJIbHOE o0ecnevyeHHe 06Pa30BaTeILHOIO MpoLecca

—  @enepanpHblii 3akoH oT 29.12.2012 No 273-®03 «O6 obpazoBanuu B Poccuiickoii
Denepanumny (B JeHCTBYIOIIEH peAaKIIUN);

— VYka3 npesuaenta Poccuiickoit @enepanun ot 21.07.2020 Ned74 «O HAUMOHAIBHBIX
nensix pa3utus Poccuiickoit ®@enepaunu Ha nepuon 10 2030 rogay;

— ITacnopt HanmonanbHOTO npoekra «O6pazoBaHue», yTBEpKAeH npe3uanymom Cosera
npu Ilpesunente Poccuiickoit ®enepanuu IO CTPATErMYECKOMY Pa3BUTHIO U
HallMOHAJIBHBIM MpoeKTaM (1poTokoi Ne 16 ot 24.12.2018);

— IIpuxa3z MunucrepctBa npocsemienus Poccuiickoit @enepauuu ot 31.05.2021 roma Ne
287 «OO0 yrBepkaeHUU GeaepaTbHOTO0 TOCYAapCTBEHHOTO 00pa3oBaTEIHLHOTO
CTaHJapTa OCHOBHOT'O 0OIIEro 00pa30BaHUmY;

— Ilpuxa3z MunucrepctBa npocsemienust Poccuiickoin @enepanun ot 18.07.2022 Ne 568
«O BHECEHMM W3MEHEHMH B (QeaepanbHbIi TOCYIapCTBEHHBINH 00pa30oBaTeNbHBIM
CTaHJapT OCHOBHOT'O 0011ero 00pa3oBaHuUs»

— Ilpuxa3z MunucrepctBa npocseuienust Poccuiickoit @enepanuu ot 18.05.2023 Ne 370
"OO6 yrBepkneHun deneparbHOi 00pa30BaTENbHONW MPOTPAMMBI OCHOBHOTO OOIIETro
oOpa3oBanus"

— IIpuka3z MunucrepcrBa npocsenienust Poccuiickont @enepannn ot 22.03.2021 Ne 115
«O0 yTBep)KIEHHH TIOpSIIKA OpTaHW3allil ¥ OCYIIECTBICHUS 00pa30BaTEIbHOM
NEeSITeIbHOCTH MO0  OCHOBHBIM  00IIeoOpa3zoBaTelbHBIM  IporpamMmaMm — —
00pa3oBaTeNbHBIM IPOTpaMMaM HadalbHOTO OOIIET0, OCHOBHOTO OOIIETO M CPEIHETO
o011ero o0Opa3oBaHUsY;

— IIpumepnas ocHOBHas 00pa3oBaTeIbHAS ITpOorpaMMa OCHOBHOTO 0OIIero o0pa3oBaHus,
0100peHa pemenneM (eneparbHOro yaeOHO-METOAMIECKOT0 00beTMHEHHS TTO 001IeMy
obpazoBanuto (mpotokon Nel/22 ot 18.03.2022)- http://fgosreestr.ru ;

— Ilpumepnas mporpamma BocmHTaHHs, oqo0peHa pemieHneM (eaepaibHOr0 y4eOHO-
METOJMYECKOTr0 OOBEeIWHEHHsI 10 o0meMy o0pa3oBanuto (mpoTokon Ne2/20 ot
02.06.2020);

— IIpumepnas paGouasi mporpaMma OCHOBHOTO 00IIero 00pa3oBaHus Mo anredpe st 7-9
KJIacCOB 00pa30BaTeNIbHBIX OpraHu3aluii (ogo0peHa pemenueM genepaibHoro yueoHo-



http://fgosreestr.ru/

METOIUYECKOr0 00BeAMHEHHSI TI0 00IIeMy 00pa30BaHMIO, MTPOTOKOI OT 27.09.2021 Ne
3/21);

—  YHHBEpCalbHBIH KOAM(PHUKATOP pacupeaci€HHbIX II0 KilaccaM IIPOBEPSIEMbBIX
TpeOoBaHUIl K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelIbHOI HpPOrpaMMbl
OCHOBHOr0 00IIEro 0o0pa3oBaHMS M 3JIEMCHTOB COJCpXKaHHUs IO aiaredpe, oxoOpeH
pemieHrueM  GeaepaTbHOrO0  y4eOHO-METOAMYECKOr0 OOBCAMHEHHS TI0  00IIeMy
obpa3zoBanus (mporokos Nel/21 ot 12.04.2021);

— IlocranoBnenue [7aBHOrO TOCYAapCTBEHHOIO CAHUTApHOrOo Bpaya Poccuiickoin
Oenepannn ot 28 ceHTa0ps 2022r. Ne 28 «O06 yrBepkaeHun caHuTapHbix mpaBui CIIT
2.4.3648-20 «CaHUTapHO-3MHUIEMHOJIOTHYECKHE TpeOOBaHUS K  OpraHU3alusIM
BOCIHUTAHUS U O0y4EHUSs, OTAbIXA U 03JJOPOBIICHUS ACTEH U MOJIOJICKI;

— Ilpukaz MunucrepcrBa Tpyna u conmanbHou 3amuTel Poccuiickoi denepauuu OT
18.10.2012 Ne544n «O06 yrtBepxkaenun mnpodeccruonanbHoro crannapra «llemaror
(memaroruueckas JeSTENbHOCTh B cdepe TOMKOIBLHOr0, HA4yalbHOTO OOIIero,
OCHOBHOT'O 00IIIEro, CpeTHETo 001Iero 00pa3oBaHusl) (BOCIIUTATEIb, YUUTEIh);

— Ilpuxa3z Munucrepcta [Ipocsemenuss PO ot 21.09.2022 Ne858 «O06 yTBepKAeHUU
denepanbHOTO MepeyHs: yueOHUKOB, JOMYIIEHHBIX K HCIOIb30BAHUIO TIPU pealu3aluu
MMEIOUIUX FOCYAapCTBEHHYIO aKKPEIUTAIII0 00pa30BaTENIbHBIX IPOrpaMM Ha4yajabHOTO
o0IIero, OCHOBHOTO OOINEro, CpeaHero oomero o0pa3oBaHUs OpraHU3aAIUSIMU,
OCYILIECTBIISIOIMMHU 00pa30BaTEIbHYIO JESATENIBHOCTh U YCTAHOBJIEHUS MPEAEIbLHOTO
CPOKa K HUCIOJIb30BAHUIO YUEOHUKOBY;

— Ilpuxkaz Munobpnayku Poccun ot 09.06.2016 Ne 699 «OO yTBepKIeHUU IEpeuHs
OpraHM3aIHii, OCYIIECTBIISIOMNX BBITYCK Y4EOHBIX TOCOOMI, KOTOpPBIE JOMYCKAIOTCS K
UCIIONB30BAHUIO TIPU peanu3aliyl HMEIOUINX TOCYJapCTBEHHYIO aKKPEAUTAIUIO
00pa3oBaTeNbHBIX TMPOTPaMM HAaYaJIbHOTO OOMIEr0, OCHOBHOTO OOIIET0, CPEIHETro
o01rero oOpa3oBaHUsY;

— Ilpukaz MunucrepcrBa Tpyna u conmanbHOW 3amuTel Poccniickoi ®enepanuu OT
18.10.2013  Ne544n  «OO6  yTBEepkACHHMH  MPOQPECCHOHAIBHOIO  CTaHIapTa
«[lenaror(menarornyeckas AesITEIbHOCTD B c(hepe NOMKOTLHOT0, HAa4aTbHOTO OOIIETO,
OCHOBHOTO O0IIET0, CPEeTHEr0 O0IIero 00pa3oBaHus)(BOCIIUTATENb, YUUTEIb))»

—  Crparerus pa3Butus Bocnutanus B Poccuiickoii denepanuu Ha nepuoa 1o 2025 roga
(Pacnopsxenue IIpaBurenscrBa PO ot 29.05.2015 Ne 996-p);

— Ilonosxenue o cucreMe OlleHNBaHUS y4eOHbIX pe3yabTaToB 00yueHuss MAOY COLI Ne
36 r.Tomcka;

— IIporpamma Pazutuss MAOY COII Ne36 r. Tomcka (2019-2023rr), IlpoTtoxoin
VYupasinstomero coeta MAOY COIL Ne36 ot 20.08.2019r. Ne4.

B cTpykType mporpaMMbl yaeOHOTO Kypca «Anredpay At OCHOBHOTO O0IIEero
00pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJIeP)KAaTeIbHO-METOINYECKUE IMHUU: «Hncna u
BBIUHCIICHUSY, «AJTe0OpanuecKue BhIpaKeHHs», « Y paBHEHUS U HEPABEHCTBAY, «DYyHKITUNY.
Kaxxnas u3 3THX coepxkaTeIbHO-METOANYECKUX JIMHUM Pa3BUBAETCA HA MPOTSHKEHUH TPEX JIET
M3y4eHUs Kypca, B3aUMOJICHCTBYS C IPYTHMH €T0 JIMHUSAMU. B X011 n3ydeHus yueOHOTO Kypca
00yJaronuMcs MPUXOIUTCS JJOTUYECKH PACCYKIATh, UCIIOIH30BATh TEOPETUKO-MHOKECTBECHHBIN
S3bIK. B CBSI3U ¢ 3THM B IporpaMmy y4eOHOTO Kypca «Anredpa» BKIFOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, MPEJICTABJIEHHBIE BO BCEX OCHOBHBIX pa3/iejaX MaTeMaTHIeCKOro 00pa3oBaHUs U
CIOCOOCTBYIOIIUE OBIAJACHUIO O0YYAIOIIMMICS OCHOB YHUBEPCATFHOTO MaTEMaTHIECKOTO
s3bika. CozepKaTeNIbHOM U CTPYKTYPHOIM 0COOCHHOCTBIO Y4EOHOTO Kypca «Anredpay sSBIsSETCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHuu «Hucna v BBIYUCIACHUS» CIIYKUT OCHOBOM JJIs TadbHEHIIETro
M3YYEHHUS MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIINXCS JTOTMUYECKOTO MBILIUICHHUS,



(GbOpMUPOBAHUIO YMEHHUSI MTOJIH30BATHCS AITOPUTMAMH, a TaKkKe MPUOOPETEHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOIMMBIX JJIsI TOBCETHEBHOM KU3HU. Pa3BUTHE MOHSATHUS O YHCIIE HA YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHusl CBA3aHO C PAIMOHATBLHBIMU U UPPAIOHATBHBIMU YHCIIAMH,
(dbopMHpOBaHKEM MPEICTABICHUH O IEHCTBUTEIHHOM YHCIIE. 3aBEpIICHUE OCBOCHUS YNCIOBON
JIMHUU OTHECEHO K CpelHeMY o01IeMy 00pa30BaHHUIo.

Copepxanue IByX aredpandeckux JUHUM — «AJredpanyecKkue BIPAKESHU» U
«YpaBHEHHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0yUAIOLITUXCS
MaTeMaTHYeCKOro afrnapaTta, He0OX0AUMOTO JJIsl peICHHS 3a1a4 MAaTEeMAaTUKH, CMEXHBIX
MPEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOIO 00111er0 00pa3oBaHUs
yueOHBIN MaTepua rpyriupyeTcss BOKPYT pallMOHAIbHBIX BRIpaKeHUN. Anredpa
JIEMOHCTPHUPYET 3HAYCHUE MATEMATUKH KaK sI3bIKa ISl IOCTPOCHUS MaTEMaTHYECKUX MOJIETIEH,
OTIHCAHMSI TPOLIECCOB M SIBJICHUN pealbHOTO MUpa. B 3amaun 00ydeHus anredpe BXOIAT TaKkxKe
JabHEHIIIee pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHHUS, HEOOXOAMMOT0, B YaCTHOCTH, JIJIst
OCBOEHUS Kypca HH(OPMATUKH, U OBIIAJICHHE HABBIKAMU JICTyKTUBHBIX PACCYKICHHI.
[TpeoOpazoBaHre CUMBOIIBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHUS, CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Copepxanne GpyHKIMOHATBEHO-TPAPUUECKON JIMHUN HAIEJIEHO Ha MOJIyuYeHHe
00ydJarouMucs 3HaHUHM 0 PYHKIUAX KaK BaXKHEHIIIEH MaTeMaTHueCKOW MOJIEIH JIJIsi OITUCAHUS
U MCCIIEZIOBaHUS Pa3HOOOpa3HbIX MIPOLIECCOB U SIBJICHUIN B IpUpoJIe U 001ecTBe. M3yuenue
MaTepuaa CrocoOCTBYET Pa3BUTHIO Y OOYUAIOIINXCSI YMEHUSI HCTIOB30BaTh Pa3INUHbIE
BBIPA3UTEIIbHBIE CPEICTBA SI3bIKA MATEMATUKH — CJIOBECHBIC, CHMBOJIMYECKUE, Tpaduueckue,
BHOCHT BKJIaJl B GOPMUPOBAHUE MIPEJICTABICHUI O POJIM MATEMATUKH B PA3BUTUU IUBUIH3AIUU
U KYJIbTYPBI.

[Tporpamma o anre6pe it ooydaromuxcst 7-9 kiaccos pazpaborana Ha ocHoBe @I'OC
000O0. B nporpamme mo anredpe yuTeHbl Haeu U nojoxkeHus: KoHnenmmu pa3Butus
MaTemMaTuueckoro oopasosanus B Poccuiickoit denepanuu.

CornacHo yueOHOMY IJIaHy B 7—9 Kjaccax u3ydaeTcs y4eOHbIN Kypc «Anredpay,
KOTOPBIN BKJIIOUAET CIEAYIONIME OCHOBHBIE pa3eiibl copepkanus: «Hucna u BbIYUCICHUS,
«AnreOpanyeckue BbIpaKEHUN», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha n3yuenue yuebHoro kypca «Anredpa» oroautcs 306 gacos: B 7 kiacce — 102 vaca
(3 gaca B Hezemto), B 8 kacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 102 gaca (3 vaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUSA

7 KUIIACC

Yuciia 1 BbIYUCICHUA

JpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IEPEXO0]] OT OHON (GOPMBI 3amHcu Apode K Jpyrou.
[TonsiTHE palMOHANBHOIO YHCIIA, 3alIMCh, CPABHEHHE, YIIOPSIA0UMBAHUE PALIUOHAIBHBIX YHCE.
Apudmernueckue IeiCTBUS C palliOHaIbHBIMU YciamMu. Pemenue 3aga4u U3 peaabHOM
MPaKTUKHU Ha YacTH, Ha APOOH.



CreneHb ¢ HaTypaJlbHBIM [TOKa3aTeJIeM: ONpeAeIeHue, TPeoOpa3oBaHUE BbIPAKEHHUI Ha OCHOBE
OTIpeieNIeHus, 3amuch O0NbIIMX uncel. [IpoueHTsl, 3anuch NpoLEeHTOB B BUAE ApoOu U Jpodu B
BU/JIE MPOLIEHTOB. Tpu OCHOBHBIE 33]]a4M HA IPOLEHTHI, PELICHHUE 3a]1a4 U3 pEaIbHON MPAKTUKH.
[TpuMeHeHrEe TPU3HAKOB JI€IMMOCTH, Pa3I0KEHNE HA MHOXKMTEIN HATYPaIbHBIX YHCEN.
PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 00paTHas MPONOPLUOHAIBHOCTH.
Anredpanyeckne BbIPaKeHUs

IIepeMeHHBIE, YUCIIOBOE 3HAUYEHUE BBIPAXKEHUS C IEPEMEHHOM. [loNyCTUMBbIE 3HAYCHHUS
nepeMeHHbIX. [IpeacTaBieHue 3aBUCUMOCTH MEXKAY BEIMYUHAMU B BUJE (POPMYJIBL.
Beruucnenus no gpopmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH, TOKIECTBEHHO PABHbIE
BBIpa)KEHUSI, ITPaBHIIa IPEO0OpPA30BAHUS CYMM M IIPOU3BEICHHMN, MPAaBUIIA PACKPBITHS CKOOOK U
NPUBECHUS TIOJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTeIEM.

OpHowienbl 1 MHOrowieHbl. CreneHs MHOrowieHa. CloXeHNe, BBIUUTaHUE, YMHOKEHUE
MHOTr04JI€HOB. POpMyJIbl COKPAILIEHHOIO YMHOKEHUS: KBaIpaT CyMMBI U KBaJpaT Pa3HOCTH.
®opmysa pa3HOCTH KBapaToB. Pa3noxeHrne MHOTO4JIEHOB

Ha MHOXUTEJIN.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHME, KOPEHb YpaBHEHHUS, IPaBUIIa IPe0Opa30BaHuUsl ypaBHEHUS, PABHOCUIIBHOCTD
YpaBHEHUM.

JInHeliHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, YHCIIO KOPHEN JINHEWHOIO YPABHEHUS, PEILICHHE
TUHENHHBbIX ypaBHeHUN. CocTaBieHNE YPaBHEHUH 110 YCIOBHIO 33/1a4i. PerieHne TeKCTOBBIX
3a[a4 ¢ IOMOLIbIO ypaBHEHUM.

JluneliHoe ypaBHEHUE C IBYMs IIEpEMEHHBIMU U ero rpaduk. Cucrema ByX JMHEHHBIX
yYpaBHEHMH ¢ IByMsI lTlepeMeHHbIMU. Perienne cucteM ypaBHEHHH ciocOOOM MOJICTAHOBKHU.
[Tpumeps! pelieHns: TEKCTOBBIX 3a7ad ¢ TIOMOIIBIO CUCTEM ypaBHEHUM.

DOyHKIUH

Koopannara Touku Ha npsimoii. Uucnossle npoMexxyTKkH. PaccrossHre Mekly 1ByMs TOUKaMH
KOOPJIMHATHOU IIPSIMOM.

[TpsmoyronbHas cucrema koopauHat, oc OX u Oy. AGcmucca 1 OpJHATA TOYKH Ha
KOOpAMHATHOM mtockocTu. [Ipumeps! rpadukos, 3agaHHbIX popmynamu. Utenue rpadukos
peanbHbIX 3aBucuMocTeil. [Tonsatue Gynknun. I'padux Gynkiun. CpoiicTBa GyHKIMMA.
Jluneiinas pynxuus, e€ rpaduk. I'padux Gynkuun y = [x|. I'paduyeckoe pemeHue TMHEHHBIX
YPaBHEHUU U CUCTEM JIMHEHHBIX YPaBHEHU.

8 KUIACC

Yucsia v BbIYUCTCHUSA

KBanparuslit kopenb u3 uncina. [Tonstue 06 uppanroHaibHOM uncie. [lecsaTuunble
npUOIMKEHUS UppallMOHAIbHBIX uncen. CBolicTBa apudMeTnyecKux KBaApaTHBIX KOPHEN U X
MPUMEHEHHE K TPeo0pa30BaHUIO YUCIOBBIX BbIPaXEHHUM U BbIYUCICHUSAM. [leiicTBUTENbHBIE
qucia.

Crenens ¢ 1enbIM NI0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3alych YKCIa.

Auredpanyeckune BbIPaKeHHUs

KBanpaTHblil TpEXUIIEH, pa30kKEHUE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.
Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO anredpamdeckoit npodu. CrokeHue, BEIYUTaHUE,
YMHOX€EHHeE, JIeJIeHne alredpandeckux apooeil. PanmoHanbHble BEIpaXXeHUS U UX
npeobpazoBaHue.

YpaBHeHus1 1 HEPABEHCTBA



KBaapatHoe ypaBHeHue, popMylia KOpHEH KBaapaTHOTo ypaBHeHUs1. Teopema Buera. Pemenune
YpaBHEHHIA, CBOJSAIINXCS K TMHEHHBIM M KBaIpaTHBIM. [IpocTeiimue 1poOdHo-panioHalbHbIe
YpaBHEHU.

['paduueckas MHTEpIIpEeTAIMsl YPaBHEHH C IBYMSI IEPEMEHHBIMU M CUCTEM JIMHEHHBIX
YpaBHEHUU ¢ ABYMs IIEpeMeHHBbIMU. [IprMepsl pereHus: CUCTEM HEJITMHEHHBIX YPaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1a4u alNredpandeckum crocoOom.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM niepeMeHHON. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHETHbIE HEpaBEHCTBA ¢ OJHOM NepeMeHHON. CUCTEMBbI JIMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM.

DOyHKIUHA

[Monstue pynxun. O6IacTh OnpeneseHuss © MHOXeCTBO 3HaueHHH GyHKIMHU. CriocoOsI
3amanus QyHKIUH.

['paduk pynkuuu. UYrenue cBoicTB GpyHkImM 1o e€ rpaduky. [lpumeps! rpadukos QyHKIMIA,
OTPaXKAIOIIUX PeAIbHbIE TIPOLIECCHI.

OYHKIINH, OMUCHIBAIOIIUE MPSMYIO U 00paTHYIO MPONOPIIMOHATBHBIE 3aBUCUMOCTH, UX
rpaduxu. OyHKIUU Yy = X2,y = X3,y = Vx, y=|x|. [paduaeckoe pemrenne YPaBHEHUU U CUCTEM
YpaBHEHUM.

9 KUIACC

Yuciia ¥ BbIYHMCICHHSA

PannonanbHble yncna, uppaluoHaIbHbIEe YHCIIa, KOHEUHbIE U OECKOHEUHbIE IECATUYHBIE APOOH.
MHOKeCTBO JEHCTBUTENBHBIX YHCE, IEHCTBUTENIbHBIE YNCIAa KaK OECKOHEUHBIE 1eCATUYHbBIC
npo6u. B3auMHO 01HO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM JICHCTBUTEIBHBIX YUCEN U
KOOPJMHATHOU IIPSIMOM.

CpaBHeHUE 1eHCTBUTEIBHBIX YHCel, apu(METHUECKIE TeHCTBUS C N€HCTBUTENBHBIMU YHCITIAMHU.
Pa3zMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, ATUTEILHOCTh MPOLIECCOB B OKPYXKAIOIIEM MHPE.
[TpubnmxE€HHOE 3HAUEHNE BEIMYUHBI, TOUHOCTD NpuOImkenusa. Okpyrienue uncen. [Ipukuaka
Y OLICHKA PE3YJIbTATOB BBIYNCIICHUM.

YpaBHeHHUsI M HEpaABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEHUH, CBOJSIIMUXCS K JINHEHHBIM.

KBanpatHoe ypaBHeHue. Pemienne ypaBHeHNH, CBOAAIIMXCS K KBaJpaTHEIM. bukBaapaTHoe
ypaBHeHue. [Ipumepsl peleHns ypaBHEHUN TPEThEN U YETBEPTON CTENIEHEN Pa3I0KEHUEM Ha
MHOKHTEH.

Pemenue 1poOHO-paliMoOHaIbHBIX YpaBHEHHUN. PelieHre TeKCTOBBIX 3aa4 aaredpandyeckKum
METOJIOM.

VYpaBHeHMe ¢ AByMsI IEpEMEHHBIMU U €ro rpaduk. Pemenue cucreM ABYX JIMHEHHBIX ypaBHEHUIN
C AByMs IIEpeMEeHHBIMU. Pemenne cuctem IByX ypaBHEHM, OJJHO U3 KOTOPBIX JUHEHHOE, a
Ipyroe — BTOpoi creneHu. ['papuueckasi HHTepHpeTalys CHCTEMbl YPaBHEHHH ¢ ABYMS
NIEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3a/1au aJireOpanyeckKuM CrocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pelienne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHON. Pelenne cucreM JTMHENHBIX
HEPaBEHCTB ¢ 0JIHOM nepemeHHol. KBagpaTHbie HepaBeHCcTBa. ['paduueckas nuTepnpeTamnus
HEPaBEHCTB U CHCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUHA



KBaaparnunas pynkmus, e€ rpaduk u cBoiicta. [lapaGosa, KoopAUHATH BEPIIMHBI TapadOJIbI,
0Chb CUMMETpPHUHU TTapadoIIbI.

I'padukn dyrkimit: y = kx, y =kx + b, y=k/x, y =x3, y = Vx, y = [x| 1 ux cBoiicTsa.
YucioBble MOCI€10BATEIBLHOCTH U POrPeccuu

[TonsiTHE YMCIIOBOM MOCIIEIOBATEIBLHOCTH. 3aJaHue MOCIE0BATEIIbHOCTU PEKYPPEHTHOM
dbopmyroi u popMyIoi N-To YIeHa.

Apudmernueckas U reoMmeTpuyeckas nporpeccuu. opmyIisl N-ro wieHa apudMeTnyeckoi u
FeOMETPUUECKOI MPOTrpeccHii, CyMMBI MEPBHIX N UJICHOB.

N300paxeHue wieHOB apu(pMETUUECKOI U TeOMETPUUECKON MPOTrPEeCcCHil TOUKaMH Ha
KOOpPJMHATHOM INIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBIN POCT. CII0KHBIE POLIEHTHI.

INJTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBbBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA
JUYHOCTHBIE PE3YJIBTATHI

JInuHoCTHBIE pe3yJIbTAThl OCBOCHHS MPOTrpaMMbl y4eOHOTO Kypca «Anredpay
XapaKTEepU3YHOTCA:

1) maTpuoTnyeckKoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEPECA K MPOIIOMY U HACTOAILLIEMY POCCUMCKON MATEMATHUKHU, IEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTEMaTHYECKON
IIKOJIBI, K HCITOJIb30BAHUIO ATUX JOCTHKCHHM B IPYTHX HAyKaX U MPUKIATHBIX cepax;

2) rpakIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHCHHIO 00S3aHHOCTEH rpaklaHMHA U PeaTM3alliy ero Mpas,
MPEJICTABICHUEM O MAaTEeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD,
SBIIEHUH, MPOLIETyp TPaKIaHCKOTo o0IIecTBa (HampuMep, BBIOOPHI, OTIPOCHI), TOTOBHOCTBIO K
00CYXXJIEHUIO ATHUECKUX MPOOITIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHU N
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THYECKUX MTPUHILIMIIOB B JE€ATEIIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTUYECKUX 33]1a4 MAaTEMaTUYECKOM
HaIpaBJIECHHOCTH, OCO3HAHUEM BO)XHOCTHU MAaTEMaTHUYECKOTO 00pa30BaHUs Ha MPOTSHKECHUHU BCEH
JKU3HU JJIs yCTIeNTHON Mpo(decCHOHaNbHOM 1eATeTbHOCTH U Pa3BUTHEM HEOOXOUMBIX YMEHH,
OCO3HAaHHBIM BBIOOPOM U TOCTPOCHUEM UHAMBHUAYAILHON TPAeKTOpUU 00pa30BaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYeCcKOe BOCIIUTAHHE:

CIOCOOHOCTBIO K AIMOIIMOHATIBHOMY U ACTETUYECKOMY BOCTIPUSITHIO MaTEMaTUUECKHX OOBEKTOB,
3a/1a4, pEUICHUM, pacCyICHHUI, YMEHUIO BUJETh MATEMAaTUUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) IeHHOCTH HAYYHOT0 TIO3HAHMSI:

OpHUEHTAIINEH B ESTEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HBIX MPEICTaBICHHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOIBI U 00IIeCTBa, TOHUMaHUEM
MaTeMaTUYeCKOW HayKH Kak c(hepbl UeTOBEYECKOM JACSITEIIPHOCTH, ITANIOB €€ Pa3BUTHUS U
3HAYMMOCTH JIJIS1 Pa3BUTHUS [IMBUJIN3AIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MATEMaTUYECKOMN
KYJbTYPOMl KaK CPEJACTBOM MO3HAHHS MUPA, OBJIAJIEHUEM TPOCTEHIITMMH HABBIKAMH
MCCIIEI0BATENBbCKON IEATEIbHOCTH;



6) pusmyeckoe BocnuTaHue, GOpMHPOBAHNE KYJIHTYPbI 310POBbSI H YMOIHOHAILHOTO
Os1aronmostyqusi:

TOTOBHOCTBIO TPUMEHATh MaTEMAaTUUECKHUE 3HAHUSI B UHTEPECAX CBOETO 310POBBSI, BEICHHS
3I0pOBOT0O 00pa3a )KU3HHU (30pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEXXUM 3aHSATHIA U OT/AbIXA,
peryisipHasi pu3uUecKas akTHBHOCT ), CPOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHU, TPU3HAHHEM
CBOETO IpaBa Ha OLIMOKY M TaKOTr'o K€ IpaBa Jpyroro 4ejioBeka;

7) IKOJIOTHYEeCKOE BOCIINTAHHE:

OpHUEHTalMel Ha IPUMEHEHUEe MaTeMAaTHYECKUX 3HAHUH /71 pellieH s 3a/1a4 B 00J1acTH
COXPaHHOCTH OKPYKAIOLIEH cpe/ibl, INIAHUPOBAHUS IOCTYIIKOB M OLIEHKH UX BO3MOKHBIX
MOCJIEICTBHM Il OKPY KAIOIIeH Cpeibl, 0CO3HAHNEM TTT00AIBHOTO XapaKTepa 3KOJIOIrHYECKIX
po0JIeM U IyTeN UX PELLCHUs;

8) amanTanus K H3MEeHSIONIMMCS YCJIOBHSAM COIMAIBLHOI M IPUPOIHON Cpeabl:
TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSX HEONPEIEIEHHOCTH, TIOBBIILICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUUECKYIO JeSTeIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS Y APYIHX
Jroziei, MpruoOpeTaTh B COBMECTHOM /1€ TEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETCHLIUU U3
OIIBITA JAPYTHX;

HE00XO0IMMOCTBIO B (JOPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hcie GOpMyIUpoOBaTh UIEH,
MIOHSATHS, TUIIOTE3BI 00 0OBEKTaX U SIBICHUSIX, B TOM YHCIIE paHEe HEM3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAINIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TPEOYIOMINN KOHTPMEDP, KOPPEKTUPOBATH IPUHUMACMbIEC PEIICHHS U ICHCTBUS,
(bopMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIIEICTBU, (YOPMUPOBATH OIBIT.
METAIIPEAMETHBIE PE3YJIbTATbBI

ITo3naBaTe/IbHBbIE YHMBepcaIbHbIe yueOHbIe AeiicTBUS

ba3oBble JlornyecKkue AeicTBUA:

e  BBUIBJISATH M XapaKTepU30BaTh CYLIECTBEHHbIE PU3HAKA MaTeMaTHUECKUX OOBEKTOB,
MOHSATHH, OTHOIIEHUI MEXTy TIOHATHAMH, (POPMYITHPOBATH OIIPEICIICHUS TTIOHITHH,
YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCH(HUKAIINN, OCHOBAHUS JUIst 0000IIeHUS U
CpaBHEHWsI, KpUTEPUH ITPOBOIUMOTO aHAIIN3a;

e  BOCIIPHUHHUMATH, (POPMYITHUPOBATH U TIPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

e  BBIIBJISATH MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOPEUHs B (aKTax,
JTAaHHBIX, HAOJIIOJICHUSIX M YTBEP)KICHUSX, IIpeiaraTb KpUTEPUH [T BBISBICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JIeNaTh BBIBOJIBI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX W MHIYKTHBHBIX
YMO3aKITIOYeHUH, YMO3aKIIOYCHNH 110 aHAJIOTHH;

e pa3dmpath JOKA3aTEIbCTBA MATEMATHICCKUX YTBEPKACHUH (IIPSIMBIE U OT TIPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSITEIIEHO HECIIOKHBIE JJ0KAa3aTeIbCTBA MATEMAaTHYECKIX (haKTOB,
BBICTPaNBaTh Apr'yMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e  BbIOMpATH CIOCOO pemieHus yueOHOH 3a/1a4uM (CpaBHUBATh HECKOJIBKO BApPUAHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAAINHA ¢ Y4ETOM CaMOCTOATENBHO BBIIETICHHBIX
KpUTEPUEB).

Ba3oBble ucciiefoBarebcKue 1eicTBUSA:

e  HCIOJB30BATH BOIPOCH KaK UCCIIEAOBATEILCKUH HHCTPYMEHT TIO3HAHUS,

bopMyIpPOBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, TPOOIEMY, CAMOCTOSTEIHHO



yCTaHaBIMBATh UCKOMOE U JIaHHOE, (POPMHUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO
MTO3HIIMIO, MHEHUE;

MIPOBOJMTH 10 CAMOCTOSATEIHHO COCTABIICHHOMY TUIaHY HECJIOKHBIM IKCIIEPUMEHT,
HEeOOJIBIIIOE HCCIIE0BAHUE TI0 YCTAHOBICHUIO OCOOEHHOCTEH MAaTEMAaTHYECKOTO OOBCKTA,
3aBUCHUMOCTEN OOBEKTOB MEXKIY COOOI;

CaMOCTOSITEIIEHO (POPMYJIUPOBATH 000OIIECHHUS ¥ BBIBOJBI 10 Pe3yJIbTaTaM IMPOBEAEHHOTO
HAOJIIOICHUS, HCCIICIOBAHMS, OLICHUBATh JOCTOBEPHOCTD ITOJIYICHHBIX PE3yJIbTaTOB,
BBIBOJIOB M 000OIIEHHNI;

IIPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTaTh IIPEIIOI0KEHHUS O
€r0 Pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh U M30BITOYHOCTH HH(POPMAITNH, TAHHBIX, HEOOXOIUMBIX IS
peuieHus 3a1a4uu;

BbIOHpATh, aHATH3UPOBAThH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM MPE/ICTABICHHUS,

BbIOUpaTh PopMy MpecTaBIeHHs] HHPOPMAIK U WLTIOCTPUPOBATH pelIaeMble 3a1a4u
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OIICHUBATH HAJEKHOCTh MHPOPMALIMH 110 KPUTEPHUSIM, MIPEAJIOKEHHBIM YIUTEIEM WIN
chopMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

BOCIPUHUMATh U (OPMYIUPOBAThH CYXAECHUS B COOTBETCTBUU C YCIOBUAMHU U LENISIMU
o011eHus, SICHO, TOYHO, IPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y PELICHUS 3a]a4ul, KOMMEHTHPOBATh
MIOJIyYEHHBIH PE3yJIbTAaT;

B X0/1€ 00CYX/IeHU 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKAaeMOM TEMBI, TPOOIIEMBI,
pelaeMoii 3a1auu, BbICKA3bIBATh UJEH, HALIEIICHHBIE HAa IOMCK PELICHHUS, COTIOCTAaBIISTh
CBOM CY)KJIEHUS C CYXJICHUSIMH IPYTUX YYaCTHUKOB JlManora, OOHapyXKUBaTh pa3Inyue U
CXOJICTBO MO3UIIUH, B KOPPEKTHOU (hopme (HGOpMyIHpOBaTh pa3HOTIacHsl, CBOU
BO3PaKEHUS;

MPEJICTaBIISITh PE3YJIbTAThl PEIICHUs 3aJa4ul, IKCIIEPUMEHTA, UCCIIEI0BaHus, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (hopMaT BHICTYIUICHUS ¢ YIETOM 3a/1a4 IPE3eHTALUH U
0COOEHHOCTEH ayTUTOPUH;

HNOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHUBUIYaIbHON paboThl pU
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajiay;

MPUHUMATH L[€JIb COBMECTHON JeSITeIbHOCTH, TUIAHUPOBATh OPraHU3aIUI0 COBMECTHON
paboThl, pacrpeneisTh BUAbI padoT, JOrOBAPUBATHCS, 00CYXAATh MPOLIECC U Pe3yNIbTaT
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYIIOBBIX (hopMax paboThl (00CyKIeHUS, 0OOMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IpYTHE), BBIMOIHATH CBOIO YacTh PaOOThI U KOOPIAMHUPOBATH CBOU JACUCTBUS
C IpYTMMH YJ€HaMHU KOMaH/bl, OIIEHUBATh KaUe€CTBO CBOETO BKJIa/la B OOLIUI MPOJYKT MO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOACHCTBUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITENIbHO COCTABIISITh IJIaH, aJITOPUTM PEILIeHUs 3aJaui (WJIN €ro 4acTh),
BbIOHpATh CIIOCO0 PELIEHUs C YIETOM UMEIOIINUXCS PECYpCOB U COOCTBEHHBIX



BO3MO>KHOCTEM, apTyMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTBI PEIICHUH C y4ETOM
HOBOH MH(OpMAIHH.
CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJVIEKT:

e  BJAJETh CIIOCOOAMHU CAMONPOBEPKU, CAMOKOHTPOJIS IIPOIIEcca U Pe3yiIbTaTa peeHus
MaTeMaTHYeCKOM 3aa4uH;

e MpEeABUAETH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTb IIPU PELICHUM 3a/1a4l, BHOCUTh
KOPPEKTHBBI B JIeTEILHOCTh HA OCHOBE HOBBIX 00OCTOATENNBCTB, HAWJIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

e  OLEHUBATh COOTBETCTBHUE PE3YJIbTATa ACATEIbHOCTU IIOCTABICHHON LIEIH U YCIOBHSIM,
OOBACHATH IPUYUHBI JOCTUKEHUSI UM HETOCTUKEHUS 11€JI1, HAXOAUTh OLUMOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koHIty 00y4eHHs B 7 Kjacce 00yJarOIIHIACS MTOJIYIUT CICTYIOIIHE TPEIMETHBIC PE3yIbTaThI:
Yucsia ¥ BLIYUCICHUSA

BeinonHsATe, coueTast ycTHbIE U MMCbMEHHbIE TPUEMBI, apu(MeTHUECKUe 1eHCTBUS C
palOHaIbHBIMU YHCIAMHU.

HaxonuTh 3Hau€HMsI YMCIOBBIX BBIPAKEHUH, IPUMEHATh pa3HOOOpa3HbIe CIIOCOObI U IPUEMBI
BBIUMCJIEHUS] 3HAUEHUH APOOHBIX BBIPAXKEHHM, COIEPIKALIUX OObIKHOBEHHBIE U IECATUYHbBIC
IpoowH.

[TepexoauTh OT OJHOM (POPMBI 3aIMCH YUCEIT K APYToH (MMpeoOpa3oBBIBATh NECATHUHYIO APOOH B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUUHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUUHYIO
JIpoOBb).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrysTh uncna.

BBINOTHATE NIPUKHUIIKY M OLIEHKY PE3YJIbTAaTa BEIUNCICHUN, OLIEHKY 3HaYEHHUM YMCIIOBBIX
BBIPAXCHUI. BBINOIHATE AEHCTBHS CO CTENEHSIMU C HATYpaJIbHBIMU NTOKA3aTEISIMH.
IIpuMeHATh NpU3HAKK JEIUMOCTH, Pa3I0KEHUE Ha MHOKUTEIN HATYPAIBHBIX YHCEIL.

Pemate npakTHKO-OPUEHTUPOBAHHBIE 3a/1a4H, CBA3aHHBIE C OTHOIIEHUEM BEJIMYMH,
IIPONOPLUMOHAIBHOCTHIO BEJIMUMH, ITPOLIEHTAMU, HHTEPIIPETUPOBATH PE3YyJIbTaThl PELICHUS 3a]1a4
C Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpuBaeMbIX OOBEKTOB.
AuredpanyecKkune BbIPaKeHUs

Hcnonb30Bath anredpandeckyro TEPMUHOIOTHUIO U CHMBOJIUKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHHMS yueOHOT0 MaTepuana.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPaKEHUH MPU 33aHHBIX 3HAUEHHUSIX EePEMEHHBIX.
BrimonHsaTe peoOpazoBaHus 11€JI0T0 BRIPAXKEHNUS B MHOTOUJIEH MPUBEIEHUEM MOJO0HBIX
CJIaraeMbIX, paCKpPhITHEM CKOOOK.

BBITTONHATE YMHOXKEHNE OJTHOWIEHA HA MHOTOYJIEH M1 MHOTOYWJIEHAa HA MHOTOWIEH, IPUMEHSATH
dbopMyIbl KBaJipaTa CyMMBI U KBajipaTa pa3HOCTH.

OcymiecTBIATh Pa3ioKeHNEe MHOTOYWIEHOB Ha MHOKUTEINHN C TIOMOIIbIO BHIHECEHUS 32 CKOOKHU
00I11eT0 MHOXKHTEJSI, TPYNITUPOBKU CIIaraeMbIX, IPUMEHEHHs (OpMYIT COKpaIEHHOTO
YMHOXEHHUS.

[TpumeHsTH Ipeodpa3zoBaHKss MHOTOWICHOB ISl PEIIEHUS pa3IMyHbIX 33]1a4 U3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypalbHBIMU MOKa3aTeNIMU 11 TpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHus1 1 HEPABEHCTBA



Pemrats nuHeliHbIE ypaBHEHHS C OHON EPEMEHHOM, MPUMEHSS ITpaBUiia epexoaa oT
MCXOJHOI'O YPAaBHEHUS K PaBHOCUILHOMY eMy. IIpoBepsiTh, SIBIISETCS JIM YUCIIO KOPHEM
YpaBHEHHS.

[TpumeHsTH rpaduvyeckre METOIbI IPHU PELICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.
[ToaGupatb mpUMephI ap YKCe, SBISIOMIUXCS PEIICHHEM JIMHEHHOTO YPaBHEHUS C IBYMS
[IEPEMEHHBIMH.

Ctpoutb B KOOPMHATHOM TUIOCKOCTH IrpapUK JIMHEHHOTO ypaBHEHUS C ABYMS IEPEMEHHBIMH,
MOJIb3YACH TpadUKOM, IPUBOAUTD IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemate cucteMbl IByX JIMHEHHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU, B TOM YHCIIE
rpadu4ecKy.

CocTaBisTh U pelaTh JIMHEHHOE YPaBHEHUE WINM CUCTEMY JIMHEWHBIX YPAaBHEHUH 110 YCIOBUIO
3a/1a4M, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJY4EHHbIN pe3ynbTar.
DOyHKIUHA

N300paxaTh Ha KOOPJUHATHON MPAMOI TOYKH, COOTBETCTBYIOIIME 3a/1aHHBIM KOOPAUHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aIIUCHIBATH YHCIOBBIC IPOMEXKYTKU Ha alreOpanveckoM si3bIKe.
OtmeudaTh B KOOPAMHATHOM TJIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJIWHATaM, CTPOUTH TpaduKu
nuHeiHbIX GyHKIMA. CTpouTsh rpaduk GyHKIHHA Y = [X|.

OnuceIBaTh ¢ TOMOIIbIO (PYHKIIMM U3BECTHBIE 3aBUCUMOCTH MEXY BEIMUYMHAMU: CKOPOCTb,
BpEMsl, pacCCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTENBHOCTD, BpeMs, 00bEM
paboThL.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuit cocod mpeacTaBIeHus U aHaiu3a HHPOPMAIUH, U3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koHiy 00yueHus B 8 kiacce 00yJaromuiics MOIyyuT ClIeyIONUe MpeIMETHbIE Pe3yIbTaThl:
Yucsia v BbIYUCICHUSA

Hcnonp30BaTh HavyaabHbIE IPEICTABICHNS O MHOXKECTBE IEHCTBUTENIBHBIX YMCEI IS
CPaBHEHMsI, OKPYTJIEHUS U BBIYUCIICHUH, 1300pakaTh AEMCTBUTEIbHBIC YHCIa TOUKAMHU Ha
KOOPJIMHATHOU IIPSIMOM.

[TprMeHsTh OHATHE apUPMETHUECKOT0 KBaIpaTHOI'O KOPHSI, HAXOJUTh KBaJApaTHbIE KOPHH,
UCIIOJIB3YS MPU HEOOXOJUMOCTHU KaJbKYJIATOP, BBIMOIHATH peoOpa3oBaHMsl BbIpaKEHUH,
CoJIepKalliX KBaJpaTHbIE KOPHHU, UCIIOJb3Yys CBONCTBA KOPHEH.

Mcnonb30BatTh 3anKcy OOJBLIMX M MaJIbIX YHCEI C TIOMOLIBIO IECATUYHBIX Jpo0Oei U cTeneHei
gyucna 10.

AuredpanyecKkune BbIPaKeHUs

[TpyMeHsTh MOHATHE CTENEHH C LIEJIbIM MTOKa3aTeleM, BBIIOIHATh MpeoOpa3oBaHus BRIPAXKEHUH,
COJZIEpXKAIINX CTEIEHH C LEIbIM IT0Ka3aTeIeM.

BhINOTHATE TOX/AECTBEHHBIE TPE0OPa30BaHUsl pallMOHATIbHBIX BHIPAKEHUN HAa OCHOBE MPaBUII
JEeNCTBUI HaJl MHOTOUIEHAMHU U aJIreOpandecKuMU JIpoOsSMHU.

PacknanpiBaTh KBagpaTHBIA TPEXUIECH HA MHOKUTEIH.

[TpumensTh IpeoOpa3oBaHUsI BRIPAKEHUH /ISl pEIICHHs pa3TUYHbBIX 33/1a4 U3 MAaTeMaTUKH,
CMEKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHHUs M HEPABEHCTBA

Pemarts nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U pallMOHAJIbHBIE YPABHEHUS, CBOSAIIUECS K HUM,
CUCTEMBI JIByX YpaBHEHHH ¢ JBYyMsI IepEMEHHBIMHU.



[IpoBOaUTH MpOCTEUIINE UCCIEAOBAHNUS YPABHEHUN U CUCTEM YPaBHEHHUM, B TOM YHUCJIE C
NpUMEHEHHEM TpauuecKuX NpeAcTaBIeHNH (yCTaHaBINBATh, UMEET JIM YpaBHEHHE WIIH
cucTeMa YpaBHEHUI pelIeH s, €Clii UIMEET, TO CKOJIbKO, B IIpoyee).

[TepexoauTh OT CIOBECHOM (HOPMYITUPOBKH 331a4H K €€ anredpandeckoil MoAeIH ¢ TOMOIIBIO
COCTaBJICHUS YPABHEHUS WM CUCTEMbI YpaBHEHHH, HMHTEPIPETUPOBATH B COOTBETCTBHHU C
KOHTEKCTOM 3a/1a4¥l MOJIY4YEeHHbIN pe3yibTar.

[TprMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPAaBHEHUS, OLIEHKHU, PelIaTh JINHEHHbIE
HEPAaBEHCTBA C OJIHOM MEPEMEHHON U X CUCTEMBbI, 1aBaTh IpauyecKyr0 HILTIOCTPALIUIO
MHO>KECTBA pelICHII HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

[ToHuMaTh 1 UCTIONIB30BaTh (PYHKIIMOHAIBHBIE IOHATHS U SA3bIK (TEPMUHBI, CHMBOJINYECKHE
0003HaYCHHSI ), OTIPEACIATH 3HAUCHHUE (DYHKITUU TI0 3HAYECHUIO apTyMEHTa, ONPEIeTsATh CBOMCTBA
dyHKIMH 110 e€ rpaduKy.

Crpouts rpauku 31eMeHTapHbIX GYHKLINN BUA:

y=k/x, y=x2, y=x3,y = x|, y = VX, ONHCHIBATH CBOMACTBA YHCIOBOH (YHKIHH 110 e& rpaduKy.

K koH1y 00ydeHus B 9 kiacce 00y4aroImuics MOJIyduT CcaelyIolue NpeAMETHbIE pe3yIbTaThl:
Yuciia ¥ BbIYHMCICHHSA

CpaBHUBATh U YIOPSA0YNBATH PAllMOHAIBHbBIE U HPPALMOHAJIbHBIE YUCIIA.

BrmonsaTe apupmMeTrnuecKie JecTBUS C palMOHAIBLHBIMHI YUCIIAMH, COYETast yCTHBIC U
HUCbMEHHbIE IPUEMBI, BBHIIIOJIHATH BBIUYUCIIEHUS C UPPAL[MOHATbHBIMU YHCIAMH.

HaxonuTh 3HaueHMsI CTENEeHEH C LebIMU [TOKa3aTeIsIMU U KOPHEH, BEIYUCIIATh 3HAUCHHS
YHCIIOBBIX BBIPAKEHUH.

OKpyTJIsITh IEHCTBUTENIBHBIE YUCIIA, BBIOIHITH IPUKUIKY PE3YJIBTATa BEIYNCICHUH, OLICHKY
YHCIJIOBBIX BBIPAKEHUH.

YpaBHeHus! M HEpABEHCTBA

PemaTs nuHeliHbIe U KBaJpaTHbIE YPaBHEHUS, YPABHEHHUS, CBOIAIIMECS K HUM, IPOCTEHIIINE
JIpOOHO-paLlMOHANIbHBIE YPAaBHEHHUS.

Pemats cucreMsl IBYX TMHEMHBIX YpaBHEHUH C IBYMSI IEPEMEHHBIMU U CUCTEMBI ABYX
YpaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISAETCS JIMHEUHBIM.

Pemate TekcTOBBIE 33/1a4M anreOpanyeckuM CocoOOM ¢ TIOMOIIBIO COCTaBJIEHUS YPaBHEHUS
WIM CUCTEMBI IBYX YPaBHEHUH C IByMs [IEPEMEHHBIMH.

ITpoBOoAMTH NpOCTENIINE NCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHMH, B TOM YHCIIE C
IpUMEHEeHHEM IrpaduuecKux NpeAcTaBiIeHnH (ycTaHaBIUBaTh, UMEET JIM YpaBHEHHE WIH
CHUCTEMa YpaBHEHUH peIlIeHusl, €ClId UMEET, TO CKOJIbKO, U ITpoYee).

Pemars nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300paXKaTh PEIIEHHE HEPABEHCTB
Ha YKMCIIOBOM IIPSAMOM, 3aIIMChIBATh PEIICHHUE C TIOMOIIBI) CUMBOJIOB.

Pemath cuctemMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUYAIOIIUE KBAJPAaTHOE
HEPaBEHCTBO, U300pakaTh PEIIEHNE CUCTEMbl HEPABEHCTB Ha YMCIIOBOM NMPSIMOH, 3alMChIBATh
pELIEeHNE C IIOMOIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacno3naBaTh QyHKIIMM U3y4eHHBIX BUIOB. [l0Ka3pIBaTh CXeMaTUYECKU PACIIOIOKEHHUE Ha
KOOpPJMHATHOM IIIOCKOCTH IpadKoB PyHKUINN

Buma:y = kx, y =kx +b,y =k/x,y=ax2 + bx + ¢,y =x3, y="x, y = [x|, B 3aBucumocts ot
3Ha4YCHUI KO3(PPUIINEHTOB, OMMMCHIBATH CBOMCTBA () YHKIIHA.



Ctpouts 1 u300paxarb cxeMaTHuecKU rpaduK KBaApaTUIHBIX (QYHKIIHUH, OIUCHIBATH CBOMCTBA

KBaJPaTUYHBIX (GYHKLHUH 110 UX rpaduxam.
Pacno3naBate kBagpaTHuHyIO (QYHKIHIO IO (hopMysie, MPUBOAUTH IPUMEPHI KBaPATUIHBIX

byHKUMI U3 peabHOW KU3HH, (PU3UKU, TECOMETPUH.

YucsioBble NMOC€10BATEIBHOCTH U MPOTPecCUn
Pacno3naBath apudMeTnyecKyro U reOMETPHUECKYIO IPOrPECCUU IIPU Pa3HBIX CIOC00ax

3aJaHHus.

BEITTONHATE BEIYHUCICHUS C MCIOIb30BaHUEM (bOpMy.]'I n-ro 4JC€Ha apH(bMCTquCKOﬁ n

FEOMETPUUECKOM MPOTPECCHii, CyMMbI IIEPBBIX N YJICHOB.

I/I306pa)KaTB YJICHBI ITOCJIEA0BATCIbHOCTH TOYKaMH Ha KOOpI[HHaTHOfI TIJIOCKOCTH.

Pemate 3aaa4u, CBA3aHHBIC C YMCJIOBBIMU ITOCICA0OBATCIBHOCTAMMA, B TOM YHCIIC 3aJa4Y1 U3

peabHOM JKU3HU (C UCTIONB30BaHUEM KAJIBKYIATOPA, UPPOBBIX TEXHOJIOTHH).

TEMATHYECKOE INTAHUPOBAHUE

OCHOBHBIX 3aJa4 Ha
JIpOOH, MPOIIEHTHI
U3 peajbHOI
MPAKTHKH.
[Ipuznaku
JIeIIMMOCTH,
pasiioKeHus Ha
MHOXKUTEIU
HATYpPaJIbHBIX
qrcel. PeaabHEIe
3aBUCUMOCTH.
[psimas u obpaTHas
MIPOTIOPIIMOHATIEHOC
TH

OOBIKHOBEHHEIE B
JIECSATHYHBIE, B
YaCTHOCTH B
06EeCKOHEUHYIO

JECSITHIHYIO IPOOb.

[IpumensTs
pa3HoO0Opa3HbIe
CHOCOOBI U TPUEMBI
BBIYHCIICHHS
3HAYEHHH IPOOHBIX
BBIPAKEHU,
COJIEPIKALITIX
OOBIKHOBEHHBIE U

JIECSITUIHBIE APOOH:

3aMEHATh PHU
HEOOXOIUMOCTH
JECSITHIHYIO IPO0Ob
OOBIKHOBEHHOU U
O0OBIKHOBEHHYO
JIECATUYHOM,
MIPUBOJIUTH

7 KIACC
Ne n/m Haumenosanue KomugectBo wacoB | OcHOBHOE OCHOBHBIE BUBI DJNeKTpOHHBIE
pa3zienoB U TeM COJZIepKaHue JIeSATENBHOCTH (undpossie)
pOrpaMMBbI o0ydaromuxcs o0pa3oBaTebHbIC
Bcero | Konrpon pecypeet
BHBIC
paboThI
1 Ywcta 1 BBIYHACICHUS. 25 1 [onsarue CucremarusupoBar | bubmmoreka [IOK
PannonansHble yncia PpaIOHAIBHOTO b 1 oboramarh https://m.edsoo.ru/7
qucna. 3HaHMs 00 f415b90
Apudmernyeckne OOBIKHOBEHHBIX U
JICUCTBHSI C JIECATHYHBIX
palnoHAIBHBIMU JPOOSIX.
YHUCJIAMHU. CpaBHHBATh U
CpaBHeHue, YIIOPSI0YMBATH
YTIOpSIIOYMBAHHUE Zpoow,
pannoHaIbHBIX peoOpa3oBbIBast
yucen. CTeneHsb ¢ pu
HaTypaJlbHbIM HEOOXO0ANMOCTH
MIOKa3aTeJeM. JIeCATHYHbIE APOOH
Pemenne B OOBIKHOBEHHEIE,




BBIPAKEHUE K
¢dbopme, Hanboee
yIOoOHOM mist
BBIYMCIICHUH,
peoOpa3oBEIBATH
IpoOHBIE
BEIpaKCHUS Ha
YMHOXXCHHUE H
JICIICHUE
JIECSITHIHBIX
Jpo0eit k
JIEUCTBUSAM C
LENTBIMH YHCIIAMHU.
[IpuBoauTh
YHUCIIOBEIE H
OyKBEHHBIE
TIPUMEPHI CTETICHN
C HaTypalbHBIM
MoKa3areseM,
00BsCHSIS 3HAYCHHUS
OCHOBAHUS CTCTICHU
1 TI0Ka3aTelis
CTCTCHH, HAXOIUTh
3HA4YEHUS CTeIeHEN
Buza a N (a — ar0boe
palmoHaIbHOE
9HUCIIO, N —
HaTypajJbHOE
gucio). [Torumarp
CMBICIT 3aITUCH
OONBIINX YHCET C
MTOMOIIBIO
JIECSITUIHBIX
Ipo0eit u cTeneHei
ypcia 10,
MIPUMEHSTH UX B
pearbHBIX
CUTYAaIIHAX.
[IpumensaTs
TIPU3HAKA
JIEIIAMOCTH,
pasnoxeHus Ha
MHOXHTEITH
HATypabHbBIX
yucen. Pemartp
3aJ1a4d Ha 4acTH,
MPOIICHTHI,
MPOTIOPIINH, HA
HaxoXJIeHue JpooH
(portieHTa) oT
BEJIMYUHEI H
BEJINYMHBI 10 €€
IpoOu (TIPOIEHTY),
JipoOu (TIpoLeHTa),
KOTOPBIi
COCTaBIISIET OJTHA
BEJIMYMHA OT
ApYroii.
[TpuBOIUTS,
pas3oupars,
OIICHUBATh
pa3IHYHEIC
pEIICHMSI, 3aITUCH




penieHui
TEKCTOBBIX 3a/1a4.
Pacnio3znaBath u
OOBSCHSTS,
onupasich Ha
oTpe/IeTICHUs,
psIMO
MPOTIOPIIUOHATBHEI
e 1 00paTHO
MPOTIOPIIMOHATBHEI
€ 3aBUCHMOCTHU
MEXTY
BEJINYMHAMU;
MPUBOANTD
MPUMEPBI ATHX
3aBUCUMOCTEH U3
peasbHOrO MHPA, U3
IPYTUX yIeOHBIX
npeaMeToB. Pemats
MPaKTHUKO-
OPHUCHTHUPOBAHHBLIC
3a/1a4u Ha Apodu,
MIPOLICHTHI, IPSIMYIO

u 00paTHyIo

MPOTIOPIIMOHAIBEHOC

TH, IPOTIOPIIHHU

Anrebpardeckue 27 BykBennbie OBrianeTp Bubmmorexa [IOK
BBIPAXKCHUSI BBIPKCHUSL. anredpanyeckoit https://m.edsoo.ru/7

[epemeHHbIe. TEPMHUHOJIOTHEH 1 f415b90
Homnyctumble CHUMBOJIUKOH,
3HAYCHHS MPUMEHSTH €€ B
NepEeMEHHBIX. IpoIiecce OCBOCHUS
DOopMyIIBL y4eOHOTO
IIpeo6pa3oBanue MaTepHaa.
OYKBEHHBIX Haxonuts
BBIPAXKECHUIA, 3HAYECHU
packpeiTe CKOOOK | OYKBEHHBIX
1 TIpUBECHHE BBIPaXCHUH NPU
TTOJJOOHBIX 3aaHHbIX
CllaraeMBbIX. 3HAYCHMAX OYKB;
CBOICTBa CTENIEHU | BBIIOJHAThH
C HaTypaJIbHbIM BBIYHCIICHUS TIO
MOKA3aTEeJIEeM. dbopmynam.
MHoOrousneHsl. BrinonHsaTe
CrnoxeHue, peoOpa3oBaHus
BBIYHMTAHUE, LIEJIOTO BBIPKEHHUS
YMHOXEHHUE B MHOTOYJICH
MHOTO4ICHOB. MPUBEJICHUEM
dopmysl MOAO0OHBIX
COKpAIIEHHOTO CJIaraeMalX,
YMHOXEHHSL. PacKpbITHEM
Paznoxenne CKOOOK.
MHOTOWIEHOB Ha BrimonsaTh
MHOXKUTEIH YMHOXEHHUE

OJTHOWIEHA Ha
MHOTOWICH U
MHOTOWICHA Ha
MHOTOYJIEH,
MPUMEHSThH
(dopMyIBI KBaspaTa
CYMMBI U KBajipaTa
pasHoCTH.
OCyIEeCTBIATh




pa3ioKeHue
MHOTOYJIEHOB Ha
MHOXHUTENH ITyTEM
BBIHECEHHS 32
CKOOKH 00111eT0
MHOXKHTENS,
MPUMEHECHHUS
(bopMyIBI pa3HOCTH
KBa/paToB, GopMyI
COKpalIEHHOTO
YMHOKEHUS.
IIpumensaTs
npeoOpa3oBaHue
MHOTOYJIEHOB JJIst
peleHus
pa3sNUYHBIX 33734
U3 MaTEMaTHKH,
CMEXKHBIX
MPEIMETOB, U3
peanbHOM
MPAKTUKH.
3HaKOMHTHCS C
HCTOpUEH pa3BUTHS
MaTeMaTUKU

YpaBHeHus u
HEpaBEHCTBA

20

YpaBHeHue,
rpaBuIIa
mpeoOpa3oBaHUs
YpaBHEHHS,
PaBHOCHIILHOCTD
YpaBHEHHI.
Jluneitnoe
ypaBHEHHUE C OTHOU
NIEPEMEHHO,
pereHue
JINHEUHBIX
YpaBHEHUH.
Pewenue 3anau c
[IOMOLBIO
YpaBHEHHUH.
Jluneitnoe
yYpaBHEHHUE C ABYMS
NIEPEMEHHBIMU U
ero rpaduk.
Cuctema aByX
JINHEUHBIX
YPaBHEHHUI C IByMs
HepeMEeHHBIMU

Pemats nuHelinoe
ypaBHEHHE C OTHOM
NIEPEMEHHOM,
TIPUMEHSIS IpaBHiIa
mepexoaa ot
HCXOJIHOTO
YpaBHEHHS K
PaBHOCHIBHOMY
eMy Ooiee
MPOCTOTO BHUJA.
IIpoBepsrts,
SIBJISIETCS JTH
KOHKPETHOE YHCIIO
KOPHEM YpaBHEHUS.
[Mon6upats
MIPUMEPEI Iap
qHCeT,
SIBIISTFOTIIHX CSI
penieHueM
JINHEWHOTO
YpaBHEHHSI C JIBYMsI
MePEeMEHHBIMU.
Ctpourts B
KOOpJAMHATHON
TUTOCKOCTH Tpauk
JIMHEHHOT O
YpaBHEHHUS C ABYMsI
[ePEMEHHBIMU;
0JIb3YACh
rpadukoM,
MIPUBOIUTH
MIPUMEPHI PEIICHUS
YpaBHEHHUS.
Haxonuts pemenne
CHUCTEMBI JABYX
JIMHEHHBIX
YpaBHEHUI C ABYMS
MepeMEHHbIMU.
CocTaBisTh U

bubanoreka [JOK
https://m.edsoo.ru/7
f415b90




pelaTh ypaBHEHUE
WIN CUCTEMY
YpaBHEHUH 110
YCIIOBHIO 33atH,
HUHTEPIIPETHPOBATh
B COOTBETCTBHU C
KOHTEKCTOM 3a/1a41

HOJIy4YEHHBIN
pe3ynbTar
Koopaunats! u 24 Koopaunara Toukn | M3o0paxars Ha bubnunorexa [JOK
rpaduku. OyHKINH Ha TPSIMOH. KOOPANHATHOMN https://m.edsoo.ru/7

Yucnossie IPSMOH TOYKH, f415h90
MIPOMEXKYTKH. COOTBETCTBYIOIINE
Paccrosinne Mexny | 3agaHHBIM
JOBYMsI TOUYKaMU KOOPJMHATaM,
KOOpJIMHATHOU JIy4H, OTPE3KH,
MIPSIMOM. HUHTEPBAJIBL;
[IpsamoyronbHas 3aIKChIBATh UX Ha
cCHCTEMa KOOPAMHAT | anredpandeckoM
Ha TUTOCKOCTH. sa3pike. OTMeuaTs B
IIpumepst KOOpJUHATHON
rpahuKoB, IUIOCKOCTH TOYKH
3aJ[aHHbBIX IO 33/IaHHBIM
¢bopmynamu. KOOpJHHATaM;
Urenue rpaguxoB CTPOUTD TpauKu
peanbHBIX HECTI0XKHBIX
3aBHCUMOCTEM. 3aBHCUMOCTEH,
[NonsaTre GpyHKIMHU. | 3amaHHBIX
I'padux pyHKINH. ¢dopmyIaMu, B TOM
CpoiicTBa YHCIIE C HOMOIIBIO
GyHKIHH. UPPOBBIX
JluneitHas nmabopaTopuil.
GbyHKIMS. ITpumensTh,
IToctpoenue n3y4aThb
rpaduka THHEHHOW | MpeuMyIecTsa,
¢bynkuuu. 'paduk | MHTEpHpETHPOBATH
byHKIMH Y = | X | rpaduueckuii

croco6

TIpeJCTaBICHUS 1
aHanu3a
pa3HooOpa3HOi
JKH3HEHHOM
nHpOPMALUH.
OcBanBaTh MOHITHE
INZEINIVEA
OBJIAJICBAThH
(YHKITMOHATTLHOM
TEPMHHOJIOTHUEH.
Pacnio3naBath
JIMHENHYI0
¢byHKIUO y = kx +
b, onuceiBaTh €€
CBOIICTBa B
3aBUCUMOCTHU OT
3HAYCHUI

ko3¢ dunmenTos k
u b. Ctpouts
rpaduxy TUHEHHON
byakuyn, GyHKINN
y=|x|.
Hcnonb3oBaTh
IU(PPOBBIE PECYPCHI
JUIsl IOCTPOEHUS




rpadukoB QyHKIMH
U M3YYCHHS X
CBOWCTB.
[IpuBoauth
MPUMEPHI
JIMHENHBIX
3aBHCUMOCTEN B
peasbHBIX
mpolieccax u
SIBJICHUSIX

IToBTOpEHUE U
00o0mmenue

IToBTOpeHue
OCHOBHBIX MOHSTUN
U METOJ0B Kypca 7
KJ1acca, 00001eHue
3HaHUI

Bribupars,
MPUMEHSTH
OLICHUBATb
CII0COOBI
CpaBHEHUS YHCEI,
BBIYMCIICHUH,
npeoOpa3oBaHuUit
BBIPAKEHUH,
penieHus
YpaBHEHHI.
OcymIecTBIITh
CaMOKOHTPOJIb
BBITOJIHAEMBIX
JIEUCTBUH U
CaMOIIPOBEPKY
pesynbTara
BBIYMCIICHUH,
npeoOpa3oBaHuii,
MIOCTPOEHUM.
Pemats 3amaun u3
peanbHOM KU3HH,
MPUMEHSTH
MaTeMaTHYeCKue
3HaHUS I
pereHus 3a1a4d u3
JIPYTHX MIPEIMETOB.
PemaTs TeKCTOBBIE
3a7a4H,
CpaBHHBATb,
BEIOMPATH CITOCOOBI
penIeHus 3aJa49n

bubaunorexa [JOK
https://m.edsoo.ru/7
f415b90

OBIIEE KOJIMYECTBO
YACOB IO ITPOTPAMME

102 5

8 KVIACC

HaumenoBanue
pa3zAesoB U TeM
MPOTrpaMMBbl

KoymuecTBo yacoB

OcHOBHOE

Bcero

KoHnTponbHble
paboTs!

COJIEpPIKAHHUE

OCHOBHBIE BHIBI
JIEATENILHOCTH
00yJaroImuxcs

ONeKTPOHHBIE
(undposeie)
o0pasoBaTenbHbIe

pecypesl

Ywnciaa u
BBIYKCJICHUS.
KBaapaTHbie kKopHUH

15

Ksanpathslit
KOPEHb U3 YUCIIA.
[Monsrue 06
HppaIOHATEHOM
YUCIIe.
Jecarununeie

DopMyIUpOBaTH
OIpeJIeNeHUe
KBaJpaTHOIO
KODHs U3 YUCIIA,
apru(pMeTHIECKOT
0 KBaJpaTHOIO

Bbubmuoreka [IOK
https://m.edsoo.ru
[7f417af8



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

TIPUOIKEHHS
HPPaOHATBHBIX
YHUCEJL.
JleicTBUTEIbHBIC
qHUCIIa.
CpaBHeHne
JIEUCTBUTEIbHBIX
YHUCelL.
YpaBHeHue Buaa
x 2 = a. CBoiicTBa
apuHMETHICCKUX
KBaJ[PaTHBIX
KOpHEH.
[IpeobpazoBanue
YHUCIIOBBIX
BBIPAKEHUH,
coJepIKaIIIx
KBaJpaTHBIE
KOpHHU

KOPHSL.
[IpumensaTs
oTIepanuio
M3BIICUCHUS
KBaJpaTHOTO
KOpHS U3 YNCIIA,
UCTIONB3YS TIPU
HEOOXO0AUMOCTH
KaJbKYJIATOP.
OrneHuBaTh
KBaJpaTHbIC
KOPHH II€JIBIMU
quCcIaMU U
JIECSITHIHBIMH
ZIPOOSIMU.
CpaBHHBATh 1
YHOPSI0YNBATE
paluoHaIbHEIC U
HppalroHaIbHEIC
qucia,
3alMCaHHBIE C
MOMOIIBIO
KBaJJpaTHBIX
KOpHEH.
Uccnenosatb
YpaBHEHHE X 2 =
a, HaXOIUTh
TOYHBIC H
pUOIMKEHHBIC
KOpHH IipH a > 0.
Hccnenosath
CBONCTBa
KBaJJpaTHBIX
KOPHEH, IPOBOAS
YHCIIOBBIE
9KCHEPUMEHTHI C
HCTIOJIb30BaHUEM
KaJbKyJIATOPA
(xoMIIBIOTEPA).
Jloka3biBaTh
CBOMCTBa
apuMeTHIECKUX
KBaJJpaTHBIX
KOpHEH;
MPUMEHSITH UX
JUIs
npeoOpa3oBaHus
BBIPAXKEHUH.
Brinonuate
npeoOpa3oBaHus
BBIPAXKEHUH,
CoJIepKALIIX
KBaJ[paTHBIC
KODHH.
BrIpaxats
MIepEeMEHHBIE U3
TE€OMETPHYECKIX
1 QU3UUECKUX
dhopmyiL.
Boruncnsate
3HA4YEHUs
BBIPAXKEHUH,
COJIepHKALINX




KBaJ[paTHBIC
KOpHH,
UCTIONB3YS TIPU
HEOOXOIUMOCTH
KaJbKYJIATOP.
Hcmonp30BaTth B
XOJI€ PEeIICHHS
3a7a4
JJIEMEHTAPHEIC
MPE/ICTaBICHUS,
CBSI3aHHBIE C
NpUOIKEHHBIMH
3HAYEHUSAMU
BEJTHUYHH.
3HaKOMHTHCS C
ucTopuei
pa3BUTHA
MaTeMaTHKH

Yucna u
BBIYHCIICHUS.
CreneHn ¢ HEIbIM
MoKazaTejaeM

CTeneHs ¢ LelibIM
MOKa3aTeseM.
CrannaptHas
3aIKch YUCa.
Pa3smepsl
00BEKTOB
OKPYKaIOIIero
mupa (oT
3JIEMEHTAPHBIX
YacTHIL 10
KOCMHYECKHX
00BEKTOB),
JUTUTETIBHOCTD
MIPOLIECCOB B
OKpYKaroIiem
mupe. CBoiicTBa
CTEIEHH C 1IEJIbIM
HoKaszareseM

DopMynIupoBaThH
ONpeeNICHUE
CTENECHU C LIEIBIM
MOKa3aTesIeM.
[IpencraBnsaTe
3aIIKUCh OOJIBIIMX
M MaJbIX YUCell B
CTaHAapTHOM
BHJIC.
CpaBHUBATH
qHclIa U
BCJIMIHHEI,
3aIIMCaHHbIC C
HCIIOJIE30BaHUEM
crenenu 10.
Hcnone30BaTh
3aIIiCh YKCEN B
CTaHAapTHOM
BHUE IS
BBIPAKEHUS
pazMepoB
00BEKTOB,
IIATEIIFHOCTHU
[IPOLIECCOB B
OKPYXAaroIeM
MHpE.
DopMyIUpOBATS,
3aIIMCHIBATh B
CUMBOJINYECKOMN
¢bopme n
WTIOCTPUPOBATH
puMepamMu
CBOIiCTBa
CTEICHH C IIEJIBIM
IIOKa3aTeIeM.
ITpumensTH
CBOMCTBA
CTENEHN IS
npeoOpa3oBaHUs
BBIPAYKEHU,
coJiepKaITnux
CTENEHH C LIEIBIM
IMOKa3aTeIIeM.
BrImonHsaTh
JICUCTBHS C

bubanorexa [JOK
https://m.edsoo.ru
[7f417af8
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qyucJiaMu,
3allMCaHHbBIMU B

CTaHAAPTHOM
BUIE
(ymHOXCHUE,
JIETICHHE,
BO3BEJCHHUE B
CTETICHb)
AnreOpanyeckne 5 KsangparHsiit PacnoszHaBath bubnunorexa [JOK
BBIPAXKECHUSL. TPEXUICH. KBaJlpaTHBIN https://m.edsoo.ru
Ksanmpartubrit Paznoxenue TPEXUJIICH, [7t417af8
TPEXUICH KBaJIpaTHOT'O yCTaHaBJIMBaTh
TpEXuieHa Ha BO3MOXKHOCTb €T0
MHOKUTEIH pasJioxKeHus Ha
MHOXKUTEIH.
PacknansiBaTh Ha
MHOXKUTEIH
KBaJIpaTHbIN
TPEXUIIEH C
HEOTPHIATEIIHHBI
M
JIICKPUMHUHAHTOM
Anrebpanueckue 15 AnreOpanyeckasi | 3amnuchIBaTh bubnunorexa [JOK
BBIPAXKEHUSL. JIpo0b. anreOpanyecKue https://m.edsoo.ru
AnreOpaunueckas Jonyctumele BBIP@XKCHUSL. [7f417af8
JpoOb 3HAuUCHUS Haxomuth
NIepEeMEHHBIX, obnacte
BXOJSIINX B OTIpeICTICHUS
anredpandeckue | palnoOHAIBHOTO
BBIPaYKECHUSL. BBIPAKCHUSL.
OcHoBHOE BrinonHaTe
CBOMCTBO YHCIIOBBIE
anredpanveckon MOJICTAHOBKHU U
Ipoou. BBIYUCIIATh
CokparieHne 3Ha4YeHue Ipodu,
npooeit. B TOM YHCJIE C
Cnoxenue, ITOMOIIIBIO
BBIYHMTAHUE, KaJIbKYJISITOpA.
YMHOXEHHE U ®dopmyHupoBaTh
JIeTICHnE OCHOBHOE
anreOpandeckux | CBOMCTBO
Ipooeit. anreOpandecKoit
[IpeobpazoBanue | npodu u
BBIPAXKCHUIA, MPUMEHSTD €ro
COZIepIKAIIIX JUIst
anredpandeckue peoOpa3oBaHus
npobu JIpoOeii.
BrimonHsaTe
JIICUCTBHS C
anreOpandecKuM
U IPOOSIMH.
IIpumensTH
npeoOpa3oBaHusL

BBIPKEHUH JUIst
pelieHus 3anad.
BrIpaxxats
MIepEeMEHHBIE U3
hopmy
(pm3mueckux,
TeOMETPHUYECKHUX,
OTIMCHIBAIOIINX
OBITOBBIC
CHUTYaINHN)
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VYpaBHeHus u
HEepaBEHCTBA.
KBagpaTHbie
ypaBHEHHS

15

KsagpartHoe
YPaBHEHHE.
Henonnoe
KBaJpaTHOE
YpaBHEHHE.
®dopmyna KopHel
KBaJPaTHOTO
YpaBHEHHUS.
Teopema Buera.
Pewmenue
YPaBHCHHUH,
CBOJAIIUXCA K
KBaJPaTHBIM.
IIpocreiinue
IpoOHOpaoHAa
bHBIEC YPaBHEHUS.
Pemenne
TEKCTOBBIX 3a/1a4
C MIOMOMIBIO
KBaJIpaTHBIX
ypaBHEHUU

PacnosnaBate
KBaJpaTHBIC
YpaBHEHUSL.
3anucrIBaTh
¢bopmyy KopHEH
KBaJpaTHOTO
YpaBHCHHS;
pemaThb
KBaJpaTHbIC
YpaBHCHHS —
TOJTHBIC U
HETIOJIHBIE.
[IpoBoauts
pocTeiimune
HCCIICTOBaHUS
KBaJpaTHBIX
YpaBHEHMI.
Pewmats
YpaBHEHUS,
CBOJAIIMECS K
KBaJIpaTHBIM, C
MOMOIIBIO
npeoOpa3oBaHuii
U 3aMEHOU
MIEPEMEHHOM.
Haomronats u
aHAITN3UPOBATh
CBSI3b MEXKIY
KOPHSIMH H
KodpunrueHTaM
U KBaIpaTHOTO
YpaBHEHHUS.
DopmynupoBaTh
TeopeMy Buera, a
Takxe 00paTHyIO
- TEOpeMy,
MPUMEHSTH 3TH
TEOPEMBI IS
peleHns 3anad.
Pewats
TEKCTOBEIC
3aauu
anredpanyecKum
croco0oM:
MEPEXOAUTH OT
CJIOBECHOH
(hopMyITUPOBKH
YCIIOBHS 337]a9U K
anredpanyecKoi
MOZEIH IIYyTEM
COCTaBJICHUS
YpaBHCHHS,
pemaTsb
COCTaBJIEHHOE
YpaBHEHHE;
HHTEPIPETHPOBAT
b PE3yJIbTAT.
3HAKOMHTHCS C
ucropuei
pa3BUTHA
anreOpsl

Bbubaunoreka [TOK
https://m.edsoo.ru
[7f417af8
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VYpaBHeHus u 13 JluneiiHoe Pacno3naBath bubanorexa [JOK
HEpaBEHCTBA. ypaBHEHHE C JIMHEHHBIE https://m.edsoo.ru
Cucrembl JBYMSI YpaBHEHHUSI C [7f417af8
ypaBHEHHUH NIEpEMEHHBIMH, JIBYMS
ero rpaduk, TIepEMEHHBIMH.
TIpUMEPEI Ctpoutsb
pereHus rpaduKu
yYpaBHEHUU B JIMHEHHBIX
LENBIX YHCIIaX. YpaBHEHHH, B TOM
Pemtenue cucteM | 4uciie UCIOIB3Ys
JIBYX JIMHEHHBIX udpossie
YpaBHEHHUH C pecypcesl.
JIBYMSI Paznnuats
NIEPEMEHHBIMH. napaJuleNbHbIC U
IIpumepsnt IepeceKaroImecs
pELICHNUS CUCTEM | MPSAMBIE IO X
HETUHEHHBIX YpaBHEHHSM.
YpaBHEHMH ¢ Pewats cucremsl
JOBYMSI JIBYX JIMHEWHBIX
IIEPEMEHHBIMU. YpaBHEHUH €
I'paduueckas JIByMs
HHTEpIIpETaLus NepeMEHHBIMU
YpPaBHEHUS C MOACTAaHOBKOH U
JBYMSI CIIO)KEHUEM.
nepeMeHHbIMUA 1 | Pemats
CHCTEM npocTenme
JIMHEHHBIX CHCTEMBI, B
YpaBHEHHI C KOTOPBIX OJJHO U3
JOBYMSI YpaBHEHHH He
TIepEMEHHBIMH. SIBIISIETCSI
Pewmenue JIMHEHHBIM.
TEKCTOBBIX 3a1a4 | [IpuBomuTh
C TIOMOIIIBIO rpadUuecKyro
CHCTEM HHTEPIPETALHNIO
ypaBHEHUN peleHus
YpaBHEHHUsI C
JIBYMSI
MIepeMEHHBIMH U
cucTeM
YpaBHEHHI ¢
JIBYMSI
NepeMEHHBIMU.
Pemats
TEKCTOBBIE
3aauu
anredpandecKum
CIocoboM
YpaBHeHUs U 12 Yucnossle ®opmymupoBats | bubamorexa [JOK
HEepaBeHCTBA. HEepaBEeHCTBA M UX | CBOIcTBa https://m.edsoo.ru
Hepasenctsa CBOI{CTBa. YHCIIOBBIX [7f417af8
Hepagenctso ¢ HEpaBeHCTB,
OJIHOM WLTIOCTPUPOBATH
TIepEMEHHOH. WX Ha
Jluneiinbie KOOpJIMHATHON
HEpPaBEHCTBA C IPSIMOH,
OJTHOM JIOKa3bIBaTh
MIEpEeMEHHOI 1 UX | anredpandecky.
pelenue. IIpumensaTs
Cuctemsr CBONCTBa
JIMHEIHBIX HEpPaBEHCTB B
HEpaBEHCTB C XO0J1€ peleHuUs
OJTHOM 3agau. Pemars

MIEPEeMEHHON U UX

JIMHEHHEIE
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peuieHue.

HCPABCHCTBA C

N3o6pakenune OJTHOM
pelieHus [IEPEMEHHOM,
JTUHEWHOTO n300paxkaTh
HEPaBEHCTBA M UX | PEIICHHE
CHCTEM Ha HEpaBEHCTBA Ha
YHUCIIOBOI YHUCIIOBON
NIPSIMOU npsimMoi. Pemats
CHCTEMBI
JINHEWHBIX
HEpaBEHCTB,
HU300pakaTh
pelieHue
CHCTEMBI
HEpPaBEHCTB Ha
YHUCIIOBON
psIMOM
DyHKIUHU. TTonstue Ucnonp3oBaTth bubamoreka [TOK
OCHOBHbIE TIOHSATHS GbyHKIMY. ¢byukimonaneny | https://m.edsoo.ru
Ob6nacTp 10 TepmuHonoruto | [7f417af8
OIIpeeIICHUsS U Y CUMBOJIUKY.
MHOXECTBO Boruncnate
3HAYEHUN 3HAYECHUS
GbyHKIMN. byHKIMH,
Croco0bt 3a7aHHbIX
3aaHus bopmymnamu (mpu
GyHKIAH. HEOOXOTUMOCTH
I'padux HCTIONIb30BATh
¢GbyHKIHN. KaJbKYJIATOD);
CaoiicTBa COCTAaBIISATh
GbyHKIHU, UX TaOITUIIBI
OTOOpaKeHHE Ha | 3HAYCHHU
rpaguke ¢GbyHKINN.
Crtpourts 1o
TOYKaM Tpaduku
GbyHKIHi.
OnuceiBaTh
CBOMCTBa
GbyHKINN Ha
OCHOBE €€
rpadUIecKoro
MIPE/ICTaBIICHUSI.
Hcnonb3oBath
(GyHKIMOHATBHY

10 TEPMHUHOJIOTHIO
Y CUMBOJIUKY.
HccnenoBats
MIPUMEPHI
rpaduKoB,
OTpaXKarolux
peanbHbIe
MPOLIECCHI U
SIBJICHHUS.
[IpuBoauTh
MIPUMEPBI
MIPOIIECCOB H
SIBIIEHUH C
3aJaHHBIMU
CBOWMCTBaMH.
Ucnoap3oBaTh
KOMIIBIOTEpPHBIE
MIPOrpaMMBbI JIJIst
MIOCTPOCHHUS
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rpaduKoB

GyHKIUHN 1
U3y4ICHUS UX
CBOWCTB
9 OyHKIIN. Yrenne u Haxonuts ¢ Bbubnnorexa [JOK
YucioBble GyHKIIAH MOCTPOEHHE TIOMOIIBIO https://m.edsoo.ru
rpaduKoB rpapuka [7f417af8
GbyHKUIAH. ¢byHKIAN
[Tpumepst 3HAYCHHE OJHOU
rpagukoB u3
(byHKIMH, paccMaTpuBaeMBbl
OTpaXKaloIInX X BEJINYUH I10
peaibHbIC 3HAYEHHIO
TPOLIECCHI. npyroi. B
Oynxuny, HECTI0XKHBIX
OITUCHIBAIOIIINE CITydasx
MPAMYIO U BBIPaXKaTh
o0paTHyIO bopmyoit
MIPOTIOPIIMOHANBH | 3aBUCUMOCTh
bI€ 3aBUCUMOCTH, | MEXIY
uX Tpa UK. BEJIMYMHAMHU.
I'paduk pynkun | OnuceiBaTh
y=x2. XapaxTep
OyHKIMM y =X 2 | UI3MEHEHUs
,y=x3,y=1\x, | ofHOIl BeTMUMHbI
y=|x]|; B 3aBHCUMOCTH OT
rpaduieckoe N3MEHEHHS
peuieHue JPYTOM.
YpaBHEHUH U PacnosnaBate
CHCTEM BU/IBI U3y9IaeMbIX
ypaBHEHUH GbyHKIHH.
IToka3biBaTh
CXEMaTHYECKH
TIOJIOKEHHE Ha
KOOpANHATHOU
TUIOCKOCTH
rpadukoB
GbyHKIUH BUIA: ¥
=x2,y=x3,y
=x,y=|x]|.
HUcnone3oBath
(yHKINOHATBHO-
rpaduueckue
Npe/ICTaBICHUS
JUISl pELLICHUS 1
UCCIIEeJOBaHUS
YpaBHEHUU U
cucTeM
YpaBHEHHH.
ITpumensTH
dpossie
pecypcbl uist
MOCTPOCHHMS
rpauKoB
byHKIUH
10 IloBTOpEHue n IToBTOpEHUE Bribupars, Bu6mmorexa IIOK
06o0renue OCHOBHBIX TPHMEHSTb, https://m.edsoo.ru
MOHATHH U OIIEHUBATh [7f417af8
METOJIOB KypCOB CIOCOOBI
7 u 8 KJ1accoB, CpaBHEHHMSI YHUCEII,
00001eHne BBIYHCIICHUM,
3HaHUI npeoOpa3oBaHu

BBIpaKEHUIA,
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pelueHus
YpaBHEHHUH.
OcymiecTBiIsITh
CaMOKOHTpOJIb
BBITIOJTHSIEMBIX
IEUCTBUN 1
CaMOTIPOBEPKY
pe3yibpTaTta
BBIUUCIICHUH,
npeoOpa3oBaHu,
IIOCTPOCHUM.
Pemats 3anaun
13 pealbHON

JKM3HH,
TIPUMEHSTH
MaTeMaTHYECKHE
3HAHMS IS
perieHns 3a1a4q
U3 APYTHX
MPEIMETOB.
Pemarsp
TEKCTOBBLIE
3a7a4H,
CPaBHHUBATh,
BEIOMpATH
CII0COOBI
peleHns 3aJa9u
OBLIEE KOJIMYECTBO 102 5
YACOB I1O
ITPOTPAMME
9 KJIACC
Ne HanmenoBanue KommuaecTBo yacos OcHOBHOE OCHOBHEBIE BHJIBI ONEeKTPOHHBIE
n/ pa3aernoB U TeM coJliepKaHne EATEITLHOCTH (b poBEIe)
Il MIPOTPaMMEI oOygaromuxcs 00pa3oBaTeIbHEIC
pecypcehl
Bcero KonTtpomnsHbie
paboTsl
1 | Yucnawu 9 PannonanbabIe Pa3BuBath bubnuoreka I[IOK
BBIYHCIIEHHS. quCIa, npejcTaBiaenus o | https://m.edsoo.ru
JlelicTBUTEIbHBIE UppaIMOHAJIbHBIE | YHCIIAX: OT [7f419d08
Yypcia Yyucia, KOHEYHBIE | MHOYECTBA
1 OECKOHEYHBIE HATypaJbHBIX
JIECSITUYHEIE YHCeN JI0
ZIpoOH. MHOKECTBA
MHoxecTBO JNIEACTBUTEIBHBIX
JIEWCTBUTEIBHBIX | YHCEI.
YHUCeI; O3HAKOMHUTHCS C
JIEACTBUTENILHBIE BO3MOKHOCTBIO
yucia Kak MPEICTABICHUS
OECKOHEYHBIE JIENCTBUTEIHLHOTO
JIECATHYHEIE yucia Kak
npobu. BzanmHuo OECKOHEUHOM
OJHO3HAYHOE IECATUYHON
COOTBETCTBHE Ipodwu,
MEXTY MIPUMEHSTH
MHOECTBOM JIeCATHYHEIE
JICHCTBUTENBHBIX | TPUOIKCHHS
yucenl u paIMOHATIBLHBIX U
MHOECTBOM HppaIMOHATHHBIX
TOYEK YHCEIl.
KOOPJIMHATHON N306paxaTth
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HIPSAMOM.
CpaBHeHue
IEUCTBUTEIBHBIX
qHCell,
apuMeTHIeCcKIe
IEUCTBUS C
EUCTBUTEIbHBIM
U YHCJIAMH.
ITpubnuxénHoe
3HAYCHHE
BEJIMYMHEI,
TOYHOCTh
MPUOINKEHUS.
OxpyrieHne
yucen. [lpukuaka
M OLIEHKAa
pe3yIbTaTOB
BBIYHCIICHUH

JIEHCTBUTEIIbHBIE
YHUCJIa TOUKaMHU
KOOpJAMHATHON
MIPSIMOM.
3anmceIBaTh,
CpaBHUBATh U
YHOpSA0YUBATh
JIeHCTBUTENIbHBIE
Yucla.
BeimonssTs,
couerasi yCTHbIE U
MUCbMEHHbBIE
IIPUEMBI,
apudMeTHIeCcKIe
IEUCTBUS C
palMOHaIbHBIMU
YHCIIAMU;
HaXOAUTh
3HAYEHUS
CTEIEHEH ¢
LETBIMU
MOKa3aTeJsIMU U
KOpHEH;
BBIYHCTISITh
3HAYEHUS
YHCJIOBBIX
BBIPAKEHUI.
[onyuuts
MIpEICTaBIEHUE O
3HAYUMOCTH
JIEUCTBUTENBHBIX
qucen B
MPaKTHUYECKOU
JIeATETbHOCTH
YeJoBeKa.
AHanu3upoBaTh U
JIeNaTh BBIBOJIBI O
TOYHOCTH
MPHOIMKECHUS
JIEHCTBUTENILHOTO
4yyclia npu
pelnieHnu 3a1ad.
OKpyTIsATH
JIEUCTBUTENIbHbBIC
qucIa,
BBITIOJTHSATH
MPUKUAKY
pe3ynbTara
BBIYUCIICHUH,
OLICHKY 3HaYeHUI
YHUCIIOBBIX
BBIPAXKEHUH.
3HaKOMHUTBCS C
ucropuei
pa3BUTHSA
MaTeMaTHUKH

YpaBHeHus u
HEepaBEHCTRA.
YpaBHEeHUS C OJTHOM
MepeMEHHO M

14

JInneitHnoe
ypaBHEHUE.
Pemenne
YpaBHEHHUH,
CBOJISIIIUXCS K
JIMHEHHBIM.
KBagpaTtHoe

OcBauBarthb,
3aIIOMHUHATH U
MIPUMEHSTh
rpaduueckue
METOBI MPH
peleHnu
YpaBHEHUH,

Bbutnuoreka IIOK
https://m.edsoo.ru
/7f419d08
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ypaBHEHHE.

HCPABCHCTB U UX

Pemenne CHUCTEM.
YpaBHEHHUH, PacnosnaBath
CBOJSIIITUXCS K LETBIC U IPOOHBIE
KBaJpaTHBIM. YpaBHEHHUS.
buxBanpatHsie Pemats
YpaBHEHHUS. JIMHENHBIE U
[Tpumepst KBajlpaTHbIC
pemeHust ypaBHEHHUS,
ypaBHEHHH ypaBHEHHUS,
TpeThel u CBOJISILITMECS K
4eTBEPTOU HUM, IpocTeHIne
CTeneHen JpoOHOpaIMOHAT
pa3lioKECHHUEM Ha | bHBIC yPaBHCHHS.
MHOKUTEINH. [Ipennarate
Pemenne BO3MOKHBIE
ZIpoOHOpAIMOHAN | CIIOCOOBI
bHBIX YPaBHEHHUH. | peIIeHUs
Pemmenne TEKCTOBBIX 3a/1ad,
TEKCTOBBIX 3a/1a4 | 00CYKAaTh UX U
anredpanyeckuM | pemarb
METOJIOM TEKCTOBBIC 33/1a41
pa3HBIMU
crocodamu.
3HaKOMHTBCS C
ucTopuei
pasBUTH
MaTeMaTHKH
YpaBHeHUs 14 YpaBHeHue ¢ OcBauBatpb U Bubmmorexa [IOK
HEpaBEHCTBA. JIBYMSI MPUMEHSThH https://m.edsoo.ru
CucTteMbl ypaBHEHHA MIEpEMEHHBIMH U npuémsl petenus | /7f419d08
ero rpaduk. CUCTEMBI JBYX
Cucrema aByx JTUHEHHBIX
JIMHEMHBIX YpaBHEHUH ¢
YpaBHEHUH ¢ JIByMs
JIBYMSI NepEeMEHHbIMU U
MEPEeMEHHBIMU U | CUCTEMBI JIBYX
e€ pemieHmue. yYpaBHEHHH, B

Pewenue cucrem
JIByX YpaBHEHUH,
OJTHO U3 KOTOPBIX
JIMHEWHOE, a
JIpyroe — BTOpoit
CTETICHH.
I'pacduueckas
MHTEPIIPETAINS
CHUCTEMBI
YpaBHEHMH ¢
JIBYMSI
MepEeMEHHBIMU.
Pemenune
TEKCTOBBIX 3a/1a4
anreOpandecKuM
crocobom

KOTOPBIX OJTHO
ypaBHEHHE He
SIBIISIETCSI
JIMHEHHBIM.
Hcnonb3oBath
(GyHKIMOHAIBHO-
rpaduueckue
MpeCTaBICHUS
JUIA peUIeHNs U
HCCIIETOBaHHS
YpaBHEHUH U
CHUCTEM.
AHanu3upoBaTh
TEKCTHI 33/1a4,
pemaTs ux
anreOpandecKuM
croco0oMm:
MEPEXOANUTH OT
CJIOBECHOH
(opMyITHPOBKH
YCIIOBHSA 3a7a9H K
anredpandecKou
MOZEIH IIYyTEM
COCTaBJICHUS
CUCTEMBI
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YpaBHEHUH;
pemaTsb
COCTaBJICHHYIO
cUcTeEMY
YpaBHEHHUI;
HHTEPIPETUPOBAT
b Pe3yJIbTaT.
3HAaKOMHTBCS C
UCTOpUEH
pa3BUTHA
MaTEeMaTHKHI

VYpaBHeHuUs U
HEpaBEHCTBA.
HepagencrBa

16

YucaoBsle
HEpaBeHCTBA U UX
CBOIICTBA.
JInneiHeie
HEPABEHCTBA C
OJTHOH
MEPEMEHHOM U UX
pelLieHue.
CucreMsl
JIMHEWHBIX
HEPABEHCTB C
OJIHOM
MIEPEMEHHOMN U UX
pelieHue.
Ksanparusie
HEpAaBEHCTBA U UX
pelLieHue.
I'padraeckas
HMHTEPIIPETALNS
HEPABEHCTB U
CHCTEM
HEPABEHCTB C
JIBYMSI
MepEeMEHHBIMU

Uurats,
3aIIMCHIBATh,
[MOHUMATh,
HHTEPIPETHPOBAT
b HCPaBEHCTBA;
HCIIOJIB30BaTh
CHUMBOJIHKY 1
TEPMUHOJIOTHIO.
BrImoHATE
npeoOpa3oBaHus
HEPaBEHCTB,
HCIOJIB30BaTh IS
nmpeoOpa3oBaHus
CBOMCTBA
YHCIIOBBIX
HEPaBEHCTB.
Pacno3naBath
JIMHEHHEIC 1
KBaJpaTHBIC
HEpaBEHCTBA.
Pemats
JIMHEWHBIE
HEPaBEHCTBA,
CHCTEMBI
JIMHEWHBIX
HEPABEHCTB,
CHCTEMBI
HEPaBEHCTB,
BKJIFOYAIOIIHAX
KBaJ[paTHOE
HEpaBEHCTBO, U
pemarp ux;
o0cyxath
MOJIy4YEHHBIE
peuieHusl.
N3o6paxkath
pernieHue
HEpaBeHCTBA U
CHCTEMEI
HEpaBEeHCTB Ha
YHCIIOBOU
HIPSAMOI,
3aIIMCHIBATh
pernienue ¢
ITOMOILIBIO
CHMBOJIOB.
Pemrats
KBaJIpaTHBIE
HEpaBEHCTBA,
HCHOJIB3YS
rpaduueckue
MpeICTaBJICHHUSL.

Bubnuoreka IJOK
https://m.edsoo.ru
[7419d08
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OcBauBath u
MIPUMEHSTh
HEpaBEHCTBA MPH
pelieHu
pa3UYHbIX 3a1ad,
B TOM YHCIIE

HPaKTUKOOPHUCHTH
POBaHHBIX
OyHKIIH 16 KBagpatuunas Pacno3naBath Bubnmoreka [IOK
¢dynkys, eé BUIBI U3ydaeMbix | https://m.edsoo.ru
rpaduk u byHKIMH; /7f419d08
cBoiicTBa. WLTIOCTPUPOBATH
[TapaGomna, CXEMaTHYECKH,
KOODPJMHATEI OOBSACHATD
BEPILMHBI pAacIoOXeHUE Ha
mapaboIIbl, OCh KOOPAWHATHOM
CHUMMETpPHH IUIOCKOCTH
mapadoIbI. rpaduKoB
I'paduxn ¢byHKIUH BUA: ¥
¢bynxumii: y = kx, | =kx,y=kx+b,
y=kx+b,y=k |y=kx,y=x2,
X,y=x2,y=x |y=x3,y=\x,y

3,y=Vx,y=|x|

=|x|B
3aBHCUMOCTH OT
3HAYCHUM

KO3 PHUIINEHTOB;
OITHCBIBATh X
CBOMCTBA.
Pacno3naBath
KBaJpaTHIHYIO
(byHKIHIO TIO
dbopmyre.
[IpuBOaUTH
MPUMEPHI
KBaJ[PaTHYHBIX
3aBUCHUMOCTEH M3
peanbHOM KU3HH,
¢bu3uKwy,
TCOMETPHH.
BrIgBIATE B
0000mare
0COOEHHOCTH
rpaduka
KBaJpaTUYHON
¢byHKIMN y = ax2
+ bx + c. Ctpoutsb
1 U300paxkaTh

CXEMaTHYECKH
rpaduKu
KBaJIpaTHYHBIX
GyHKIUH,
3aJaHHbIX
dopmynamu Bua
y=ax2,y=ax2

+g,y=a(x+p)2
,y=ax2 +bx +c.
AHanu3upoBaTh U
MIPUMEHSTh
CBOMCTBA
H3YYCHHBIX
GYHKIUN 1 UX
MOCTPOCHHUS, B
TOM YHCIIE C
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IIOMOIIBIO

U POBBIX
pecypcoB
Yucnossie 15 [Tousatue OcBauBath U Bubnmoreka [IOK
[IOCJIEIOBATEIBHOCTH YHCIIOBO TIPHUMEHSITH https://m.edsoo.ru
[OCIIEIOBATENLHO | MHIEKCHBIE [7£419d08
CTH. 3amanue 0003HaYEeHH,
MOCJIE/IOBATENILHO | CTPOUTH PEUYCBbIC
CTH BBICKA3bIBAHUS C
PEKYpPPEHTHO# HCIIOJIb30BaHUEM
dhopmyno u TEPMUHOJIOTHH,
dhopmynoii n-ro CBSI3aHHOU C
YJIeHa. MOHITHEM
Apudmernueckas | MOCICAOBATCIHLHO
u CTH.
reoMeTpuyecKas AHanu3upoBartb
TIPOTPECCHH. ¢dopmyiy n-ro

®opMyIiel n-T0
WIeHa
apuMeTHIECKOM
u
reOMETPUYECKOU
IIporpeccui,
CYMMBI IIEPBBIX N
YJICHOB.
Uzobpakenne
WICHOB
apuMeTHIeCKOM
"
TeOMETPUIECKOMN
nporpeccuit
TOYKaMH Ha
KOOPAMHATHOU
TUTOCKOCTH.
JIunelinbIi n
9KCIIOHEHIINATIbH
BIi POCT.
CrnoxHble
MPOLICHTHI

qJIeHa
MOCJIEIOBATEIIEHO
CTH WJIH
PEKYppPEHTHYIO
bopmymy u
BBIYHCTISIT YJICHBI
MOCIIEZI0BATEIHLHO
CTeH, 3aJJaHHBIX
STHMHA
bopmynaMu.
YcranaBnuBaTh
3aKOHOMEPHOCTH
B IIOCTPOCHUHU
MOCJIEIOBATEIIEHO
CTH, €CTTH
BBIMHCAHBI
nepBbIe
HECKOJIbKO €€
YJICHOB.
Pacno3naBatp
apu(QMETHIECKYIO
u
TE€OMETPHUECKYIO
MIPOTPECCHU MIPH
pa3HBIX criocobax
3aganus. Pemath
3a/1a4u ¢
WCIOJIb30BaHUEM
¢dopmyn n-ro
YJieHa
apuPpMeTHIECKON
u
reoMeTpUYECcKOi
mporpeccui,
CYMMBI MIEPBBIX N
YJIEHOB.
Hzo0paxaThb
YJICHBI
MOCIIEZI0BATEIHLHO
CTH TOYKaMH Ha
KOOpJAMHATHON
MJIOCKOCTH.
PaccmarpuBats
MIPUMEPEI
MIPOLIECCOB U
SIBJICHUH U3
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peanbHOM KU3HH,
WILTIOCTPUP YIOTITH
€ M3MCHEHHE B
apuMeTHIeCKOn
TIpOTpeccui, B
TFEOMETPUUYECKOI
TIpOTpeCcCuH;
MU300pakaTh
COOTBETCTBYIOLIN
€ 3aBUCHUMOCTHU
rpaduyecku.
Pemate 3amauun,
CBSI3aHHBIE C
YUCIIOBBEIMH
MIOCJIEIOBATEIIEHO
CTSIMH, B TOM
YHCIIe 3a/1a9d U3
peanbHOM )KU3HU
c
HCTIONB30BaHUEM
1 (poBBIX
TEXHOJIOTUi
(2JIEKTPOHHBIX
Ta0IuIL,
rpaduIecKoro
KaJbKyJIATOpa U
T.11.). Pemath
3aJa9d Ha
CIIO>KHBIC
MIPOIICHTHI, B TOM
quciIe 3a7aui U3

peanbHOM
MIPAaKTHKH (C
HCIIOJIb30BAHUEM
KaIBbKYJISITOPA).
3HAKOMHTBCS C
ucropuei
pasBHUTHS
MaTeMaTHKH
[ToBTOpEHUE, 18 Yucna u OnepupoBatb Bubmmorexa [IOK
00001EeHNE, BBIUKCIIEHUS [IOHATHSIMU: https://m.edsoo.ru
cHACTEeMaTH3alUs (3anmcs, MHOXECTBO, [7t419d08
3HAHWH CpaBHEHHE, MTOIMHOKECTBO,
JIEUCTBUS C oIepanuu Ha
JEACTBUTENBHBIM | MHOXKECTBAMHU;
U YHCIIaMH, HCIIOJIb30BaTh
4KCJI0Bas mpsimast; | rpad)uueckoe
MPOLIEHTBI, MPEeCTABICHUE
OTHOIIICHHS, MHOYKECTB ISt
MPOTIOPLINY; OIHCAHUS
OKpYTJICHHUE, peabHBIX
NpUOIIHKEHHUE, MPOIIECCOB U

OLIEHKA; peIlICHUE
TEKCTOBBIX 3334
apuPMETHIECKUM
criocobom)

SIBIICHUH, IPU
pelleHny 3a1au
U3 APYTHX
y9eOHBIX
MIPEIMETOB.
AKTyaJIn3upoBaTh
TEPMHUHOJIOTHIO U
OCHOBHBIE
JIEUCTBUS,
CBSI3aHHBIE C
YHCIAMU!
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HATYpaJIbHOE
YUCIIO, IPOCTOE H
COCTaBHOE YHCJIa,
JIEIMMOCTD
HaTypaJbHBIX
9HCce, IPU3HAKA
JIEIMMOCTH,
LIEJIOE YHCIIO,
MOJIyJIb YHUCIIA,
OOBLIKHOBEHHAS U
JIeCATUYHAS
Apobw,
CTaHJApTHBIN BUJ
YHCIIa,
apuMeTHIeCKIA
KBaJpaTHbIN
KOpPEHb.
BrImoHATE
NICHCTBHA,
CpaBHUBATH U
YHOPSAI0YUBATh
Yyycia,
MIPEICTaBIIATh
Yyyciia Ha
KOOpJIMHATHOM
MPSIMOH,
OKPYTJIATH YHCIA;
BBINOJIHATE
MPUKHUIKY U
OIICHKY
pesynbTara
BBIYHCJICHHH.
Pemars
TEKCTOBBIE 3a1aUU
apuMETHYCCKUM
CII0co0O0OM.
Pemrats
MPaKTHIECCKHE
3a7a4H,
coJiepIKaIIie
MIPOIICHTHI, IOITH,
4acTy,
BBIpaXKAIOIIHeE
3aBHCHMOCTH:
CKOPOCTh —
BpeMsl —
paccTosiHue,
IeHa —
KOJIMYECTBO —
CTOHMOCTD,
00bEM paboThl —
BpeMsl —
MIPOU3BOIUTENILHO
CThb TpyJa.
Paz6upats
peanbHbIe
JKU3HEHHBIE
CUTYaIlUH,
¢bopmynHupoBaTh
HX Ha SI3BIKE
MaTEeMaTHKH,
HaXOIUTh
pelieHue,




MIPUMEHSISt
MaTEeMaTHISCKHUI
ammapar,
HHTEPIPETHPOBAT
b Pe3yJIbTaT

Anrebpardeckue
BBIPAKCHUS
(mpeobpazoBanme
anreOpandecKux
BBIPAKEHUH,
JIOITYCTHMBIE
3HA4YEHUs)

OmnepupoBatb
TTOHSATHSIMH:
CTETICHb C IENTBIM
MmoKa3areseM,
apuMeTHYCCKHIA
KBaJpaTHBIN
KOpCHB,
MHOTOYJICH,
anreOpandeckas
IIpo0OBb,
TOXKIECTBO.
Brimonasate
OCHOBHBIC
IEUCTBHUA:
BEITIOJTHATH
pacy€Tel 1o
dbopmyam,
mpeoOpa3oBLIBATh
LeTble,
JpoOHOpaIoHaT
bHBIC BBIPAXKCHUS
U BBIPKCHHS C
KOPHSIMH,
peanu30BHIBATh
pasioxeHue
MHOTOYJICHA Ha
MHO>XHTCIIH, B
TOM YHCJIE C
HCIIOJIb30BaHHUEM
dbopmMyI pazHOCTH
KBaJ[paToOB U
KBaJpara CyMMBI
U pa3HOCTH;
HaXOJTUTh
JIOITyCTUMBIC
3HAYCHUS
MIepEMEHHBIX JIJIS
JIpoOHOpaIOHAT
BbHBIX
BBIPAYKEHU,
KOpHEH.
MopenupoBarts ¢
MTOMOIIBIO
dopmyn
peabHbIe
MPOIIECCHI U
SIBIICHHS

DyHKIIH
(mocTpoeHue,
CBOMCTBa
M3YYEeHHBIX
(ynxumii;
rpaguygeckoe
pemeHne
YpaBHEHHUH U UX
CHCTEM)

OnepupoBatb
MOHATHSAMHU:
¢byHKIUMs, rpaduk
GbyHKINH, HYTH
byHKumH,
MPOMEXKYTKH
3HAKOIOCTOSHCTB
a, IPOMEXKYTKH
BO3pacTaHusl,
yOBIBaHMS,
HauOounblee 1




HauMEHbIIee
3HA4YEHUA
¢GbyHKINN.
AHanu3upoBarts,
CpaBHHBATb,
00cyxnaTh
CBOMCTBA
dynxumii,
CTPOUTDH UX
rpaduku.
OnepupoBatb
MOHATHSAMHU:
npsmas
MPONIOPIMOHAIBH
0CTb, OOpaTHas
MPONIOPIIMOHAIBH
OCTbh, THHCHHAA
¢byHKIUS,
KBaJpaTHIHAS
dynxums,
napabouna,
runepboa.
Hcnonb3oBath
rpaduku s
OTIpeICTICHUS
CBOJCTB,
MIPOLIECCOB U
3aBHCHMOCTEH,
JUISL pETLICHUS
3a7a4 U3 Apyrux
y4eOHBIX
NPEJMETOB U
peanbHOM XKU3HU;
MOJIETUPOBATh C
MTOMOIIBIO
rpadukoB
peasbHbIE
MPOLIECCH
SIBIICHUSL.
Bripaxxats
bopmymamMu
3aBUCHMOCTH
MEXIY
BEJIMYNHAMU

OBIIEE KOJIMYECTBO
YACOB I10
ITPOI'PAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAUIBI JIJIS1 YYUEHUKA

» Anrebpa (B 2 yactsx), 7 kinacc/ Mopakosud A.I'., Hukonaes H.I1., O61iecTBO ¢ orpaHU4YeHHOM
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA »

» Anre6pa (B 2 vactsx), 7 kimace/ Yacts 1: Mopakosuy A.I'.; YHacte 2: Mopakosud A.I'. u
npyrue; roa penakiueid Mopakosuda A.I'., OOIIECTBO ¢ OrpaHUYCHHONW OTBETCTBEHHOCTHIO
«M1OL MHEMO3HMHA»

» Anre6pa (B 2 vactsax), 8 kimace/ Yacts 1: Mopakosuu A.I'.; Yacts 2: Mopakosud A.I'. u
npyrue, nox peaakueir Mopakosuda A.I'., O011ecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO
«101] MHEMO3H1HA»

» Anrebpa (B 2 yactsx), 9 xiacc/ Ilerepcon JI.I'., Araxanos H.X., [TerpoBuu A.1O.,
[Mogyunckuit O.K., PoraroBa M.B., Tpymun b.B., O01iecTBo ¢ orpaHu4eHHOM
otBeTcTBeHHOCTHIO «BITHOM. JIaGoparopus 3HaHUI»; AKITMOHEPHOE 001ecTBO «M31aTenscTBo
«IIpocBerenune»

» AnreOpa (B 2 yacTsx), 9 knacce/ Hacts 1: Mopakosuu A.T'., Cemenos I1.B.; Yacts 2:
Mopnkosuu A.I'., Anekcanaposa A.JL., Mumycruna T.H. u apyrue; noxn pegakuuei
Mopakosuda A.I'., O0mecTBO ¢ orpanndeHHON 0TBeTCTBeHHOCTRIO « 1O MHEMO3MHA »

» AnreOpa, 7 kmace/ Mep3msik A.T., TTonouckuii B.b., Slkup M.C.; mox penakiueit [logonsckoro
B.E., ObmiecTBO ¢ OrpaHUYeHHOM OTBETCTBEHHOCTHIO M3naTensckuit nentp «BEHTAHA-
I'PA®»; Axunonepnoe obuiectBo «M3narensctBo «IIpocBenieHue»

» Anre6pa, 7 xknacc/ Mep3nsik A.T., Tlonsko B.M.; mox penakuueii [Togonsckoro B.E.,
OO011ecTBO ¢ OrpaHMYCHHON OTBETCTBEHHOCTHIO M3narenbckuii ientp «BEHTAHA-I'PADy;
AxunonepHoe oomiectBo «M3narenpctBo «IIpocBemenne»

» AnreOpa, 8 kmacc/ Mep3msik A.T'., TTonouckuii B.b., Slxkup M.C.; nox penaxiueit [logonsckoro
B.E., OGmiecTBo ¢ orpaHn4eHHON 0TBETCTBEHHOCThIO M3narensckuit ieHTp « BEHTAHA -
['PA®»; Axunonepuoe obmiectBo «M3narensctBo «lIpocBemenne»

» Anre6pa, 8 xiacc/ Mepsnsik A.T'., TlonsikoB B.M.; mox penakuueii [Togonsckoro B.E.,
OO0miecTBO ¢ orpaHMueHHON 0TBeTCTBEHHOCTHIO M3narenbckuit ienTp « BEHTAHA-T'PA®y;
AxkunonepHoe obmiectso «M3narensctBo «IIpocsenienne»

* Anrebpa, 9 kiacc/ Mep3nsak A.I'., ITonskoB B.M.; nox pexakuueii Ilogonsckoro B.E.,
OO011ecTBO ¢ OrpaHUYeHHON 0TBeTCTBEHHOCThIO M3natenbckuil nentp «BEHTAHA-I'PA®y;
AxkumonepHoe obmiectBo «M3narensctBo «IIpocBemenue»

» AnreOpa, 9 kmacc/ Mep3msik A.T'., TTonouckuii B.b., Slkup M.C.; nox pengakiueit [logonsckoro
B.E., O6mecTBO ¢ orpanuueHHO# 0TBeTCTBEHHOCTRIO M3narenbckuit ientp «BEHTAHA-
['PA®»; AxunonepHoe obmectBo «M3narenscTtBo «lIpocBemenne»
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» Anrebpa (B 2 yacTsix), 7 knacc/ Mopakosuu A.T'., Hukonaes H.II., O61iecTBO ¢ orpaHrnueHHOM
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

» Anrebpa (B 2 yacTsix), 7 knacce/ Hacte 1: Mopakosuu A.T'.; Yacts 2: Mopakosud A.I'. u
npyrue; ron penakuueir Mopakosuda A.I'., OOIIecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«1O1l MHEMO3HHA»

» Anre6pa (B 2 gactsx), 8 kimace/ Yacts 1: Mopakosuy A.I'.; Yacts 2: Mopakosua A.I'. u
npyrue, nox penakuueir Mopakosuda A.I'., OO1iecTBoO ¢ OrpaHUYeHHONW OTBETCTBEHHOCTHIO
«1O1Ll MHEMO3HMHA»



» Anre6pa (B 2 vactsx), 9 kimace/ Ilerepcon JI.I'., Araxanos H.X., [Terposuy A.1O.,
[Mogmunckuit O.K., Poraroa M.B., Tpymun b.B., ObmiectBo ¢ orpaHn4eHHOM
orBeTcTBeHHOCTHI0 «BMIHOM. Jlaboparopus 3HaHM»; AKIIMOHEpHOE 00111ecTBO «/31aTenbCTBO
«IIpocserenune»

» Anrebpa (B 2 yactsx), 9 kinace/ Hacts 1: Mopakosuy A.I'., Cemenos I1.B.; YacTtp 2:
Mopakosuu A.I'., Anekcanaposa A.JI., Mumyctuna T.H. u npyrue; nog penakuueit
Mopnkosuua A.I'., O0miecTBo ¢ orpanudeHHon oTBeTcTBeHHOCThIO « MOl MHEMO3MHA »

» Anre6pa, 7 knacc/ Mep3nsk A.T., [lononckuii B.b., Axup M.C.; nox penakuueii [1ogonbckoro
B.E., O6mecTBO ¢ orpaHnueHHOM 0TBeTCTBEHHOCTHIO M3narenbckuit ientp «BEHTAHA -
['PA®»; Axumonepnoe oduiectBo «M3narenbetBo «lIpocBenienne»

» AnreOpa, 7 kimace/ Mep3msik A.T., [TomsikoB B.M..; mox penakumeii [Togonbckoro B.E.,
OO61ecTBO ¢ OrpaHMUEHHOM oTBeTCcTBEHHOCTHIO M3narensckuil nentp «BEHTAHA-I'PA®Dy;
AxnnonepHoe obmectBo «M3narenscTBo «IIpocBemenue»

» Anre6pa, 8 knacc/ Mep3nsik A.T., Tlononckuii B.b., Axup M.C.; nox penaknueit ITomgonsckoro
B.E., O6mecTBo ¢ orpaHuueHHOM 0TBeTCTBEHHOCThIO M3narenbckuii ientp «BEHTAHA -
I'PA®»; AxunonepHoe obmiectBo «M3narenscTtBo «lIpocBemenue»

» Anre6pa, 8 kinacc/ Mep3nsik AT, [lonsko B.M.; mox penakuueii [Togonsckoro B.E.,
OO61ecTBO ¢ orpaHM4eHHOM oTBeTcTBeHHOCTHIO M3narensckuil nentp «BEHTAHA-I'PA®Dy;
AxnunonepHoe obmectBo «M3narenscTBo «IIpocemenue»

» AnreOpa, 9 kimace/ Mep3msik A.T., [TomsikoB B.M.; mox penakumeii [Togonbckoro B.E.,
OO61ecTBO ¢ OrpaHMueHHOM oTBeTcTBeHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®Dy;
AknmonepHoe obmectBo «M3naTenbcTBO «IIpocBerieHue»

» Anre6pa, 9 kinacc/ Mep3nsk A.T., Ilononckuii B.b., Axup M.C.; nox penakuueit [Togonbckoro
B.E., OGmiecTBo ¢ orpaHn4eHHON 0TBeTCTBEHHOCThIO M3narensckuit ieHTp « BEHTAHA -
I'PA®»; Axumonepnoe oduiectBo «M3narensctBo «IIpocsenienne»
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