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IMNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISIETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO 00Iero oOpa3oBaHHs: OHA
oOecrieunBaeT U3yyeHHe APYTruX JAUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOI 0, TaK U TyMaHUTapHOTO
IIUKIIOB, €€ OCBOEHUE HEOOXOAMMO JIsI MPOJOHKEHUST 00pa30BaHUs U B TIOBCEHEBHOM KU3HU.
PazButie y oOyuaroumuxcsi Hay4yHBIX [PEACTaBICHUI O MPOUCXOXKACHUH U CYLIHOCTU
anreOpandyecknx aOCTpakIuii, crocobe OTpaKeHHs MaTeMaTUYecKOH HayKoll SBJICHUH U
MPOLIECCOB B MPHUPOJE M OOIIeCTBE, POJIM MATeMaTHUYECKOTO MOJEIUPOBAaHUS B HAYYHOM
MO3HAHUM U B TPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHWIO HAYYHOTO MHUPOBO33PEHHUS M KAa4eCTB
MBILUICHHSI, HEOOXOAUMBIX ISl aJaNTaluyd B COBPEeMEHHOM IudpoBoM obmiectBe. M3yuenue
anreOpbl 00eCTIeYnBaeT pa3BUTHE YMEHUS HAOI01aTh, CPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
NEHCTBHUS U BBIBOJIBI, GOPMYIUPOBaTh yTBEpKAeHUs. OCBOCHHE Kypca anredOpbl o0ecredrnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUSI OOYYalOIIMXCS: OHM HCIHOJB3YIOT JIeAYKTHBHBIE H
UHAYKTHBHBIE PACCYXKAEHHUs, 0000IIeHNe W KOHKPETHU3alnio, adCTparupoBaHHE M aHAJOTHIO.
OOyueHnue anrebpe mpeanosiaracT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBHON JAESITEIBHOCTH
o0ydJarImuxcs, TOITOMY CaMOCTOSITEIbHOE pEIIeHHWe 3aJad  SBISETCS  pealu3aiuen
JESATEIbHOCTHOTO MPUHIINIIA 00yUEHUSI.

B crpykrype mnporpamMmbel ydeOHOro Kypca «Ausrebpa» Ui OCHOBHOTO OOIIETO
o0pa3oBaHMsi OCHOBHOE MECTO 3aHUMAIOT COJep)KaTeIbHO-MeTonu4eckue auHuM: «Yucna u
BBIUHCIICHUSY, «ANTeOpandecKue BBIPAKEHUSN», «YPaBHEHUS W HEPABEHCTBa», «DyHKITUW.
Kaxxgas u3 3TuX coaepkaTeIbHO-METOANYECKUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIEeT
U3YYCHHUS Kypca, B3auMOJICHCTBYS C IPYTUMU €ro JHHHUSIMH. B Xo1e uzydeHnus yuyeOHOro Kypca
00y4aruMCcs IPUXOAUTCS JJOTHYECKH PacCyKIaTh, UCIONIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3BIK. B CBsI3M ¢ 3TUM B mporpammy y4eOHOTo Kypca «Anredpay BKIIOYSHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3fefiax MaTeMaTH4ecKoro oOpa3oBaHUs U
CIOCOOCTBYIOIIME OBIAJACHUIO OOYYAOIIMMHCS OCHOB YHHMBEPCATHHOIO MATEMATHYECKOTO
s3pika. CopeprKaTenbHON U CTPYKTYPHOH OCOOEHHOCTBIO YUeOHOTO Kypca «Anredpay sBseTcs
€ro MHTETPUPOBAHHBINA XapaKTep.

Conepxanve nauHUM «YuWciia W BBIYMCICHHS» CIY>KUT OCHOBOW ISl JajbHEWIIEro
U3YYCHUS MAaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOMIMXCS JIOTHUYECKOTO MBIIUICHUS,
(GbOopMUPOBAHHIO YMEHHMSI IOJI30BATHCS AITOPUTMAMU, & TAKKE MPHUOOPETEHUI0 MPAKTHUECKUX
HABBIKOB, HEOOXOJUMBIX IS TIOBCETHEBHOW KW3HU. Pa3BUTHE TOHATHA O YMCIE HA YPOBHE
OCHOBHOTO 00111ero 00pa30oBaHUs CBSI3aHO C PAlMOHAIbHBIMU M UPPALMOHAIBHBIMH YUCIAMU,
dbopMupOBaHUEM MPEACTABICHUN O NEHCTBUTEIHLHOM 4YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOM
JUHUW OTHECEHO K CpeaHeMY 00IeMy 00pa30BaHHUIo.

CogmepxaHue JIBYX anreOpandecKux JIUHUN — «AnreOpanyeckue BBIPAKEHUS» U
«YpaBHEHHSI W HEPaBEHCTBa»  CMOCOOCTByeT  (opMUpOBaHWIO Yy  OOyYaromUXcCs
MaTEeMAaTHYECKOTO ammapara, HEOOXOAMMOro MJis pEIIeHUs 3a7ad MaTeMaTHKH, CMEXKHBIX
MPEeIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE ocHOBHOro 0011ero oopazoBaHus
yueOHBId  MaTepuan TPYNNUPYETCs  BOKPYT  PalMOHANBHBIX  BBIpaXeHHWH. Anredpa
JEMOHCTPHUPYET 3HaUE€HUE MAaTeMAaTHUKH KaK S3bIKa IS MMOCTPOCHUS] MaTeMaTUYECKUX MOJENeH,
OTIMICAHUS TIPOIIECCOB U SIBIICHUN pealbHOTO MHpa. B 3amaun oOydeHus anreOpe BXOMSIT TaKke
JalbHeWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUIEHUS, HEOOXOAWMOIo, B YAaCTHOCTH, MAJIs
OCBOGHHUSI Kypca HWH(POPMATUKH, W OBJAJCHHUE HABBIKAMH JEAYKTUBHBIX PaCCYXKICHUM.
[IpeoOpa3zoBanre CUMBOJIBHBIX (OPM CIIOCOOCTBYET PAa3BUTHIO BOOOPaKEHHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Copepxanne  (QyHKIMOHAIbHO-TpaUUYECKOW JIMHUM  HAIEJIEHO Ha  MOJIy4YeHHe
00yJarmuMuCcs 3HaHUN 0 QYHKIMAX KaK BaKHEHIIeH MaTeMaTHUeCKONH MOJENU JJIs OMHMCAHUs
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U HCCIIEZIOBAaHUS Pa3HOOOPA3HBIX IMPOLIECCOB M SBICHUN B Mpupoae u obmecTtse. M3yueHue
Marepuaia CIIOCOOCTBYET pa3BUTHIO y OOYYAIONIMXCS YMEHHUS WCIONb30BaTh pPa3IUYHbIC
BBIPA3UTCIILHBIC CPCACTBA A3blKa MATEMATHUKU — CJIIOBECHBLIC, CUMBOJIMYCCKUC, rpa(bnquKHe,
BHOCHUT BKJIaJl B JOPMHUPOBAaHUE MPEICTABICHUIA O PO MATEMATUKN B PA3BUTHU IIMBHIIM3AIHA
U KYJIbTYpBIL.

CormacHo ydeOHOMY TIaHy B 7-9 KjaccaxX wu3ydaercs ydeOHBI Kypc «Auredpay,
KOTOpBIﬁ BKJIFOYACT CJICAYIOIIUC OCHOBHBLIC PA3ACJibl COACPKAHUA: «Yucna u BBIYUCICHUAY,
«AnreOpanydecKue BHIPAKEHHS», «Y paBHEHHS U HEPABEHCTBaY, «DyHKIIMNY.

Ha u3yuenue yuebHoro xkypca «Anredpa» orsoautcs 306 gacos: B 7 kiacce — 102 gaca (3

yaca B Heienm), B 8 kimacce — 102 gaca (3 vaca B Henmeno), B 9 kimacce — 102 vaca (3 yaca B
HEJIETTIO).



COJAEPKXAHUE OBYYEHUA
7 KUIIACC

Yucsa ¥ BLIYUCICHUSA

JpoOu OOBIKHOBEHHBIE M ACCATUYHBIC, MEPEXO0Jl OT OMHOW (OPMBI 3aMHMCH APOOEH K
npyroi. IloHsTHE palMOHAIBHOTO YKCIIA, 3aIIMCh, CPABHEHHE, YIIOPAIOUYNBAHUE PALIMOHAIBHBIX
yucen. ApudmeTndeckue NeHCTBUS C pallMOHATBLHBIMU YKCIIaMH. Penienne 3amaq u3 pearbHOU
NPaKTUKU Ha YacTH, Ha APOOH.

Cremnenb ¢ HaTypaJbHBIM TOKa3aTeJeM: ONpeJelieHne, MpeoOdpa3oBaHre BhIpaKEHUI Ha
OCHOBE OIpE/EICHHUs, 3aUCh OOJBIIUX YHcel. [IpoIeHThl, 3amuch MPOLEHTOB B BUIE APOOH U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaud HA MPOILIEHTHI, pelIeHHe 3a7ad U3 peajbHOu
MPaKTUKH.

[IpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JI0KEHNE HA MHOKHUTENIHN HATYPAIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHast IPOMOPLHUOHATIBHOCTH.

Anredpanyeckue BbIPaKeHUS

IlepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKECHUs C IIEPEMEHHOMU. JlomycTHMBbIE 3HAYEHUs
nepeMeHHbIX. [IpeacTaBneHue 3aBUCUMOCTH MEXAY BEIUYMHAMH B BHIE (POPMYJIBL
Brraucnenus no ¢popmynam. I[IpeoObpazoBanre OyKBEHHBIX BBIPAKEHUN, TOXKIECTBEHHO PaBHbIC
BBIpaXXEHHSI, IPaBUJIa NMPeoOpa30BaHUs CYMM M IPOU3BENIEHUH, IPpaBUia PACKPBITUS CKOOOK U
NpUBEICHUS TIOJOOHBIX ClIaraeMblX.

CBoliCTBa CTEMEHH C HATYPAJIbHBIM MTOKA3aTEIEM.

OpnowieHnbl 1 MHOrowieHbl. CteneHb MHOrousieHa. Clio)keHHEe, BBIUUTAHUE, YMHOKEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOTO YMHOXKEHHMS: KBaJpaT CyYMMbl M KBaApaT PAa3HOCTH.
®dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHrne MHOIOWIEHOB HA MHOYKUTEH.

YpaBHeHUsI 1 HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHHs, MIpaBUia MpeoOpa3oBaHUs YpaBHEHHsI, paBHOCHIBHOCTD
YpaBHEHUU.

JIuneliHOE ypaBHEHHME C OIHOW IIEPEMEHHOM, 4YMCIIO KOPHEHM JIMHEWHOIO YypaBHEHUS,
pellieHre JMHEWHbIX ypaBHeHHH. CocTaBieHHWE YpaBHEHUW IO YCJIOBUIO 3aJaud. Perenue
TEKCTOBBIX 3aJa4 C TIOMOIIIbIO YPaBHEHUIA.

Jlunelinoe ypaBHEHHE C ABYMs TMEpeMEHHBIMH U ero rpaduk. Cuctema IBYX JHMHEHHBIX
YpaBHEHHMI ¢ JBYMs IMEpeMeHHBbIMH. PelieHue cucteMm ypaBHEHHH CrOcoOOM MOACTaHOBKH.
[Ipumeps! penieHns TEKCTOBBIX 3a7a4 ¢ TOMOILBIO CUCTEM YPAaBHEHHIA.

DOyHKIUHA

Koopaunara touku Ha mpsimoil. UucioBble NpoMexyTKH. PaccTrosiHue Mexay IByMst
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[IpssmoyronpHas cucrema koopauHat, ocu Ox u Oy. AGcrucca M OpJMHATa TOYKH Ha
KoOpAMHATHON miockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (Gopmynamu. Urenue rpaduxos
peanpHbiXx 3aBucuMocTeil. [lonstue ¢ynkmuu. [paduk Qynkmuu. CsoiictBa (QyHKIHIA.
Jlunetinas ¢yukuus, e€ rpadpuk. ['padpuk pynkuuu y = [x|. I'paduyeckoe perienne nuHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHIA.

8 KUIACC

Yuciia v BEIYMCIEHUS
KBaapatHeiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM 4YHcie. JlecaTuunbie
npUOIIKEHUS UPPAMOHATBHBIX uncen. CBolicTBa apuMETHUUECKUX KBAJPAaTHBIX KOPHEU U HX



NpUMEHEHHe K MpeoOpa3oBaHUIO YHCIOBBIX BBIPRKEHUH M BBIYMCIEHUSAM. JleficTBUTENbHBIE
qucna.

Crenens ¢ 11enbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHaapTHas 3alych YHUCIa.

Anrebpanyeckue BrIpaKEeHUIAJTeOpanyecKue BbIpaskeHUus

KBaznpaTHblii TpEXUiIeH, pa3aoKeHUE KBaPaTHOTO TPEXUIEHA HA MHOKHUTEIIN.

Anrebpanyeckas aApoOb. OCHOBHOE CBOWCTBO anreOpanueckor napobu. CroxeHue,
BBIYMTAHNE, YMHOXXEHUE, JeJeHne anredpandeckux ApoOeil. ParpioHanbHble BBIPAXEHHUS U UX
npeoOpa3oBaHue.

VYpaBHEHUs U HEPABEHCTBAY pABHEHHS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, GopMylia KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHHH, CBOJSIIMXCS K JIMHEHHBIM M KBaapaTHbIM. IIpocteifmme npoGHO-
palrOHAaJIbHbIE YPABHEHUS.

I'paduueckas MHTEpHIpEeTaLUsl YpaBHEHUI C JIBYMs NEPEMEHHBIMH U CHCTEM JIMHEHHBIX
ypaBHEHUH C AByMs IepeMeHHbIMU. [IpuMepsl pemieHus CUCTEM HEIMHEWMHBIX YpPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CIiocoOOM.

UucnoBble HepaBeHCTBA M MX CBOWcCTBAa. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCHUIBHOCTh HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA C OAHON TmepeMeHHOW. CHcTemMbl
JIMHEHHBIX HEPABEHCTB C OJHOU IEPEMEHHOM.

OyHKINNPYHKIMH

[onsarue ¢pynkuuu. OO1acTh ONpeneneHnss 1 MHOXKECTBO 3HaueHU QyHKuuu. CrocoOsl
3aiaHus PyHKITUH.

I'padux ¢ynkuuu. Yrenue cpoiictB QyHkuuu no e€ rpaduky. [Ipumepst rpaduxos
GyHKIMI, OTpa)karonux peajgbHble TPOLECCHI.

OyHKIMHU, ONUCHIBAIOIINAE MPSIMYI0 U OOpaTHYIO NMPOMOPIUOHAIBHBIE 3aBHCUMOCTH, MX
rpaduku. Oynxuupn y = x2, y = x3, y = \x, y=|x|. [padudeckoe pemenne ypaBHeHHil H CHCTEM
YpaBHEHUM.

9 KJIACC

Yucsa v BbIYUCTCHUSA

PanmonanbHbIe Yncna, UpparMoHaIbHbIE YUCIIa, KOHEUHbIE U OECKOHEYHBIE JCCSITHYHBIC
npobu. MHOXeCTBO JEHCTBUTENbHBIX 4YHCEN, JCHCTBUTENbHbIE 4YHCIIa KakKk OECKOHEUHbIe
NecATHYHbIE  OpoOu. B3amMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXKECTBOM
JEUCTBUTEIbHBIX YUCET U KOOPAMHATHOM MPSAMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apu(PMETHUYECKHE ACUCTBUS C JACHCTBUTEIHHBIMU
YUCJIaMHU.

Pa3mepbl OOBEKTOB OKPYXAIOIIETO MHpA, JIUTEIBHOCTh TMPOIIECCOB B OKPYXKAIOIIEM
MUpE.

[MpubnuxéHHOe 3HAYCHHE BEIMYMHBI, TOYHOCTH MNpHOMMKeHHus. OKpyrIeHHe 4YHced.
[Ipukuaka u olieHKa pe3yJIbTaTOB BHIYMCICHHIA.

YpaBHeHHUs M HEPaABEHCTBA

JIuneitnoe ypaBHeHue. Pemenne ypaBHeHUH, CBOAAIIUXCS K TUHEUHBIM.

KBagparnoe ypaBHeHue. Pemienue ypaBHEHHU, CBOJSALIUXCS K  KBaJIpaTHBIM.
bukBangpatHoe ypaBHenue. [Ipumepsl pelieHuss ypaBHEHUU TPEThEed M YETBEPTOW CTEMEHEH
pasiioKeHUEM Ha MHOXKHUTEIH.

Pemenune  npoOHO-palMOHANBHBIX  ypaBHEHHWM.  PemeHue  TEKCTOBBIX  3ajaad
anreOpandeckKuM METOIOM.



VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYX JMHEHHBIX
YPaBHEHHH ¢ ABYMs II€pEMEHHBIMU. PemieHne cucteM AByX ypaBHEHMH, OJHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpOH ctemneHu. I'paduueckas MHTepHpeTanus CUCTEMBbl YpPaBHEHHH C
JBYMsI IEPEMEHHBIMH.

Perrenne TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM CocoOoM.

UuciaoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne NMHENMHBIX HEPABEHCTB C OJHOM IlepeMEHHOH. PelleHne cuCTeM JIMHEHHBIX
HEpPaBEHCTB C OJHON mepemeHHOW. KBaaparHele HepaBeHCTBa. ['paduueckas MHTEpIpeTaIns
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

OyHKINNPYHKIMH

KBanpartuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabGona, KOOpIMHATHI BEPILIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoITbL.

I'paduku Gpymkmmii: y = kx, y=kx + b, y=k/x, y =x3, y = Vx, y = [x| , ¥ uX cBOiHcTBa.

Yucoele mocnen0BaTelbHOCTH YN CI0BBIE OC/Ie10BATEIbHOCTH U IIPOrpecCHu

[TonsaTue 4ucioOBOM MOCIEAOBATENBHOCTU. 3a/laHKE MOCIIEI0BATEILHOCTH PEKYPPEHTHOU
dbopmyroi u popMyIoi 1-TO YJieHa.

Apudmernueckass W reomeTpuueckas mporpeccud.  Dopmyibpl  #-TO  4ieHA
apuMETUIECKON U TEOMETPUUECKON MTPOTPECCHil, CYMMBI TIEPBBIX 71 YJICHOB.

N3obpakenne 4aeHOB apH(PMETHUYECKOH M T€OMETPHUYECKOW MPOrpeccHil TOUYKaMH Ha
KOOPAWHATHOM IIOCKOCTH. JIMHEHHBINA U SKCTOHEHIMATBbHBIN poCT. CIOKHBIE MPOIIEHTHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TIIPOTPAMMBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHUS MPOrpamMmbl ydeOHOro Kypca «Anredpa»
XapaKTepU3YIOTCS:

1) naTpuoTnyeckoe BOCIMTAHHE:

IPOSIBJICHUEM HHTEpeca K INPOLUIOMY M HAaCTOSAIIEMY POCCUHCKOM MAaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHWEM K JOCTH)KEHHSIM POCCHICKMX MAaTeMaTMKOB M POCCUHCKOU
MaTeMaTH4YeCKOU IIKOJIBI, K UCIIOJIb30BAHHUIO 3THUX I[OCTI/DKGHI/Iﬁ B IPYIruX HayKax U MPUKIAOAHBIX
chepax;

2) rpaxIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHHIO OOSI3aHHOCTEH TpaKIaHWMHA W pealid3allud ero Ipas,
IpPEJCTAaBICHUEM O MaTEeMaTUYeCKHX OCHOBaX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHHH, TPOIEAYP TPakAaHCKOTO oOIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O6CY)K,Z[CHI/IIO ITUYCCKHUX HpOGHeM, CBA3AaHHLIX C NPAKTHUYCCKUM MNPUMCHCHUCM ,Z[OCTI/I)KCHI/Iﬁ
HAyKH, OCO3HAHHEM BaKHOCTU MOPAJIbHO-3THUECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) Tpya0BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE yYacTHE B PELICHUM MPAKTUYECKUX 3aJa4 MaTeMaTH4YecKOM
HAIPABIEHHOCTH, OCO3HAHMEM BAKHOCTH MAaTEMATHUYECKOTO 0O0pa30BaHMUs Ha MPOTSIKEHUHN BCer
YKU3HU JJIs YCHEIIHON Mpo¢eCcCHOHANbHON AEITeTbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHI,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HHIUBUAYAJIbHOW TpPAaeKTOPHUH 0O0pa3oBaHUs H
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTMYECKOE BOCTIMTAHUE:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY U O3CTETHUYECKOMY BOCIPHUSATHUIO MaTeMaTHYECKHX
00BEKTOB, 3334, PEUICHU, PacCyKIEHU, YMEHUIO BUJIETh MATEMAaTUIECKUE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) neHHOCTH HAYYHOTO MO3HAHMS:

OpUEHTale B AESITeNbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTUA UYCJIIOBCKA, IPUPOABLI U OGH.[GCTBB_, IIOHUMAaHUEM
MaTeMaTUYecKOll HayKu Kak c(epbl 4eloBEYECKON AeATeIbHOCTH, AITAloB €€ pa3BUTUS U
SHAYUMOCTHU IJId PA3BUTHA HUBUWIN3AlIUN, OBJIAACHUECM SI3BIKOM MATCMATHKU U MaTeMaTHUEeCKOHU
KyJIbTYpOH Kak CpeICTBOM TIIO3HAHHWS MHUPA, OBJAJCHHEM MPOCTEHIIMMH HaBbIKaMU
HCCHGHOB&TGHBCKOﬁ JACATCIIbHOCTH,

6) ¢usnuyeckoe BocnuTaHue, (OpMHpPOBaAHHE  KYJbTYPbl  310POBbA M
IMOLUMOHAIBLHOTO 0JIArONOJy4usi:

FOTOBHOCTBIO NPUMEHATH MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax CBOEro 3J0POBbs,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (3I0pPOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U
OT/IbIXa, peryisapHas (Qu3ndeckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA pedIICKCHH,
MpU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa,

7) 3K0JI0rnYecKoe BOCIIUTAHUE:

OpHGHTaHHeﬁ Ha MPUMCHCHUC MATCMATUUCCKUX 3HAHUU AJid pCHICHUSA 3a41a4 B 06HaCTI/I
COXPAHHOCTH OKpYXKarollel cpepl, MIaHUPOBAHUS IOCTYNKOB M OLIEHKHM HUX BO3MOXKHBIX
MOCITIEACTBHIA TSI OKPYXKAIOMIEH Ccpebl, 0CO3HAHUEM TI00AIBHOTO XapaKTepa SKOJIOTHYECKHX
npoOJIeM U yTeH UX PEIICHHS;

8) aganTanus K U3MEHAOMIMMCS YCJIOBUSM COIMAJBLHOI M MPUPOTHOM Cpeabl:



TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSAX HEONPEAEIEHHOCTH, NOBBILICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 IMPAKTUYECKYIO JEATEIBHOCTh, B TOM YHCIE YMEHUE YUUTBHCSA y OPYIHX
Jrofied, MpuoOpeTaTb B COBMECTHOM NEATETLHOCTH HOBBIE 3HAHUS, HAaBBIKM M KOMIETCHIUHN W3
OIIbITA IPYTHX;

HE0O0X0IMMOCTBIO B ()OPMHPOBAHUU HOBBIX 3HAHHM, B TOM 4ucie GOpMyTUpOBATh UICH,
HOHATUS, THIOTE3bl 00 00BEKTaxX U SABJICHHSX, B TOM YUCIIE PaHee HEU3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIHPUHUMATH CTPECCOBYIO
CUTYallUI0O KakK BBI3OB, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH NPHUHUMAEMbIE DPELICHUS H
neicTBus, popMyInpoOBaTh U OLIEHUBATh PUCKHU U NOCIEACTBHSL, GOPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTenbHBIC YHHBeEPCAJIbHbIE YU4eOHbIE NelCTBUS

ba3zoBble Jlornyeckue 1ecTBUA:

®BBLISIBJISITh U XapaKTEpHU30BaTh CYLIECTBEHHbIE NMPU3HAKH MaTeMaTHUYECKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIy MOHITHIMH, (HOPMYIUPOBATH OMPEICIICHUS MOHITHHA,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALUU, OCHOBAHUS JJI1 000O0IICHUS
U CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3A;

® BOCIIPUHUMATH, (OPMYITUPOBATH M MPEOOPa3OBHIBATh CYXKIEHUS: YTBEPAUTEIbHBIC U
OTpHULaTeNIbHbIE, eMHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

® BBISIBIISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpEUns B (hakTax,
TAHHBIX, HAOMIONCHUSIX W YTBEPXKACHHSX, Ipenjaratb KPUTEPHH HJS BBISBICHHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;

® [eNIaTh BHIBOJIBI C HWCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIOUYEHU N, YMO3AKIIOUCHUIN IO aHAJIOTHH;

® pa30bupaTh JOKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKIEHUH (IIpsMble U OT MPOTUBHOTO),
IPOBOJUTH CAMOCTOSITENIbBHO HECIIOKHBIE JI0Ka3aTeIhCTBA MaTeMaTH4YeCKUX (PaKTOB,
BBICTpaUBaTh apryMEHTAIUIO, IPUBOIUTH PUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIEC PACCYKICHHUS;

e BEIOMpATh Ccroco® pemieHuss y4yeOHOW 3aha4yu (CpaBHMBATH HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh Hanboee MOIXOIAIINA ¢ YYETOM CaMOCTOSITEIFHO BBIICTICHHBIX
KpUTEPHUEB).

ba3zoBble ucciienoBarebCcKue 1eMCTBUSA:

® IICIIOJIB30BATh ~ BONPOCHI ~ KaK  HMCCIEAOBATEIbCKUA  MHCTPYMEHT  IO3HaHUS,
dbopMyIupoBaTh BOIIPOCHI, (bukcupyromue MIPOTUBOPEYHE, npobiemy,
CaMOCTOSITENILHO YCTaHABIMBATh KMCKOMOE U JaHHOe, (OpMHpPOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

® [IPOBOJUTH TI0 CAMOCTOSATEIHHO COCTABJICHHOMY IUIaHYy HECIOXKHBIA JKCIEPHUMEHT,
HEOONbIIOE HCCIE0BAaHUE TI0 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOM;

® CaMOCTOSITENBHO (POPMYITHPOBATH 0000IIEHNUS U BBIBOJIBI IO pe3yJIbTaTaM MPOBEIEHHOTO
HaOJIO/IeHUs, UCCIIeI0OBaHus, OLEHUBATh JOCTOBEPHOCTH IOJYYEHHBIX DPE3YyJIbTaTOB,
BBIBOJOB 1 0000IIEHNI;

® [IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIBUTATH MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:



® BBISIBIISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(OPMALINH, TaHHBIX, HEOOXOTUMBIX IS
pelIeHus 3a/1a4i;
® BEIOWPATh, aHAIM3UPOBATH, CHUCTEMATH3UPOBATh M HWHTEPIPETHPOBATH HH(OPMAIIHIO
Pa3TUYHBIX BUJIOB ¥ OPM MPEACTABICHUS;
¢ BEIOMpATh (opMy IpeAcTaBiIeHUs WHGOPMALMU U WIUTIOCTPUPOBATh pellaeMble 3a/lauu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U X KOMOMHALIUSIMU;
® OIICHUBATh HAJEKHOCTh WH(MOPMAILMU 1O KPUTEPHSIM, TPEUIOKCHHBIM YUYUTEIEM WIIH
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITLHO.
KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:
® BOCIIPUHUMATh U (DOPMYJIIMPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBHUSIMH M LEISIMHU
oOIIeHusi, SICHO, TOYHO, T'PaMOTHO BBIPaKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS [0 X0y pEelIeHUs 3a]jaul, KOMMEHTHPOBATh
IIOJIYYCHHBIH pe3yibTarT;
®B X0/i¢ 00CYXXJICHHsI 3a/1aBaTh BOIMPOCHI TIO CYIIECTBY OOCYKTaeMOM TEMBbI, TPOOJIEMBI,
pemiaeMoil  3amauM, BBICKa3blBaTh WJEH, HAllEJICHHbIE Ha IMOMCK pEeLIeHus,
COMOCTABJISITh CBOU CYXKIEHUS C CYXICHHSIMH JPYTrUX YYaCTHUKOB JHAJIOTra,
0OHapyXMBaTh Pa3InuMe U CXOJCTBO MO3UIINKA, B KOPPEKTHOH Popme GpopMynnpoBaTh
pa3HOTIACHsl, CBOM BO3PAKEHUS;
® [IPE/ICTABIATh PE3YIbTAThl pPEIICHUs 3a/ladyM, HKCIEPUMEHTa, HCCIEIOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (OpMaT BBICTYIUICHUS C Y4E€TOM 3a/ad MPE3CHTAIUU U
0COOEHHOCTEH ayIUTOPHH;
® IOHUMATh U UCIOJH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIBHON paOOTHI MPH
pelIeHn: y9eOHBIX MaTeMaTHIECKUX 3a/1a4;
® IPUHUMATDH 1IeJIb COBMECTHOM JEsTeNIbHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOI
paboThl, pacmpenensaTh BUIAbI padoOT, JAOTOBApUBATHCS, OOCYXIaTh IIpolecc U
pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIIOJICH;
® yJacCTBOBATh B TPYNIOBBIX (popmax paboThl (00CYKaeHUs, 0OOMEH MHEHHSIMHU, MO3TOBBIC
IITYpMbl U JApPYTHE), BBIIOJHATH CBOIO YacTb pabOThl M KOOPAMHUPOBATH CBOU
JNEUCTBUS C IPYTUMH YICHAMH KOMAaH[IbI, OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIHIA
IPOAYKT MO KPUTEPHUIM, CPOPMYITHUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE IeiicTBUS
Camoopranuszanms:
® CaMOCTOSITEIBHO COCTaBIIATH IUIAH, QJITOPUTM peIIeHHs 3agadd (WIH €ro 4YacTh),
BBIOMpATh CcHoco0 pemeHuss ¢ y4€TOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHUPOBATh BapUaHThl pPeIIeHUN ¢ Yy4ETOM
HOBOI MH(pOpMAITHH.
CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJICKT:
®BIIAJICTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOIecca W pe3ylibTara perICHHUS
MaTeMaTHUYEeCKOM 3aJ1auu;
® [Ipe/IBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IPH PEIICHUU 3a/a4yd, BHOCHUTH
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OIICHMBATh COOTBETCTBHE pe3yNbTaTa AESTeNbHOCTH MOCTaBICHHON IIEJIM U YCJIOBHSIM,
OOBSCHATh MPUYMHBI JOCTH)KCHUS WM HEJOCTHXKCHHS IIeJId, HAaXOIUTh OIIUOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenuss B 7 KkJacce OOYyYaIOUIMICA TMOJYYUT CIEAYIOIIAE MpPEIMETHBIE
pe3yabTaThI:

Yucia ¥ BLIYUCICHUSA

BbImonHsaTe, coueTas yCTHbIE W NHCbMEHHbIE NPUEMBI, apudmeTnyeckue IEHCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxoauTh 3HaueHUs 4YHMCIOBBIX BBIPAKEHUH, MPUMEHSATh Pa3HOOOpa3Hble CIOCOOBI U
npuéMbl BBIYUCIICHHUS 3HAUYEHUH JPOOHBIX BBIPAKEHHM, COJAEpKAIMX OOBIKHOBEHHBIE H
JECATUYHBIE IPOOH.

[lepexoautb OT onHON (hOpMBI 3amKMcH YUCeN K ApYroi (mpeoOpa3oBBIBATH NECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [IECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB ).

CpaBHMBATh U yNOPSAAO0YMUBATH PALIMOHAJIBHBIE YHCTA.

OxpyrisTh uncna.

BBITTONHATE NPUKHUAKY M OLEHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HAYEHUN YUCIOBBIX
BBIpaXEHUH. BBINOIHATE AEMCTBUSI CO CTENIEHSIMHU C HATYPAJbHBIMU [TOKA3aTEISIMHU.

[IpuMeHATh NpU3HAKK JETMMOCTH, Pa3JI0KEHHE HA MHOKUTEIN HATypalbHbIX YUCE.

PemaTth mNpakTUKO-OPUEHTUPOBAHHBIE 3aJauM, CBS3aHHBIE C OTHOIICHMEM BEJIMYUH,
MPONOPLUMOHAIBHOCTBIO BEIMYUH, IPOLIEHTAMH, HHTEPIPETUPOBATh PE3YNIbTAThl PELICHUS 3a1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX O0BEKTOB.

Anredpanyeckue BbIPaKeHUS

Hcnonp3oBatek anredpanyecKyro TEPMHUHOJIIOTHIO U CUMBOJIUKY, IPUMEHATH €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepHaa.

HaxoauTe 3HaueHs1 OyKBEHHBIX BBIPAXKEHUH MPH 3aJaHHBIX 3HAUEHUSIX MEPEMEHHBIX.

BrimonHaTe npeobpazoBaHus LENOr0 BbIPaXKEHHUs] B MHOTOWIEH MPHUBEACHUEM MOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBITTONIHATE YyMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOIOYJIEHAa Ha MHOTOYJIEH,
OPUMEHSATH (POPMYIIBI KBaJpaTa CyMMBI M KBaJIpaTa pa3sHOCTH.

OcCyIIecTBIATh Pa3I0KEHNE MHOTIOYWIEHOB HAa MHOYKHTEIW C MOMOLIBIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOXXHUTENS, TPYNIIMPOBKHU ClAaraeMbIX, MPUMEHEHHs (OPMYJ COKpAIIEHHOTO
YMHOKEHHS.

[IpumensTs npeoOpa3oBaHUS MHOTOWIEHOB [UIS pEIIEHUS pPa3MUYHBIX 337ad U3
MaTE€MaTUKH, CMEXHBIX IIPEIMETOB, U3 PEaJIbHON MPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEN C HATYpaJbHBIMHU MOKA3aTENIIMU ISl TpeoOpa3oBaHus
BBIPAXKEHUI.

YpaBHeHHUsS M HEpaABEHCTBA

Pemars nuHeliHbIE ypaBHEHUS C OJHOM MEPEMEHHOM, NMPUMEHS MpaBuja Mepexoja OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsThb, SBIsSIETCS M YHUCIO KOpPHEM
YpaBHEHUS.

[TpumensTh rpaduyeckrie METObI IPH PEILICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpuUMepsI Map Yrcen, ABISIOMUXCS pEIIeHHeM JUHEHHOTO ypaBHEHUS C IBYMS
IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JIMHEHMHOTO YpaBHEHHUS C JABYMs
NePEMEHHBIMH, TIOJB3YACh TPaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemate cucteMbl NBYX JIMHEMHBIX YpaBHEHUH C JBYMsSI NEPEMEHHBIMU, B TOM YHCIE
rpadu4ecKy.

CocTaBnsiTh W pemiaTh JMHEHHOE YpPaBHEHUE WIIM CUCTEMY JIMHEHHBIX YpaBHEHHUM IO
YCIOBUIO 3a/ladl, HWHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3yiabTar.
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DOyHKIUHA

N300pakath Ha KOOPAWMHATHOM TMPSMOH TOYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, MHTEpBaJbl, 3alHUCHIBATH YHUCIOBbIE MPOMEKYTKA HaA
anreOpanvdecKoM sI3bIKE.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TMHEWHBIX QyHKIUNA. CTpouTh Tpaduk GYHKIHNH Y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA HM3BECTHBIE 3aBUCUMOCTH MEXIy BEIMYMHAMU:
CKOPOCTb, BpEMsl, PAacCTOSIHUE, 1I€HAa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTh, BpEM,
00BEM paboTHI.

Haxoauts 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Nonumath rpaduyeckuil crocod MpeacTaBICHUS U aHaIM3a WHPOPMALUHU, U3BIIEKATh U
MHTEPIPETUPOBATh UH(POPMALIHIO U3 TPadUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenuss B 8 kJacce OOydYaroOUIMiiCS TMOJYYUT CIEAYIOIIHE MpPEIMETHBIC
pe3yabTaThI:

Yucsa ¥ BLIYUCICHUSA

Hcnonb30BaTh HavallbHBIE IPEICTABICHUS O MHOYKECTBE ACHCTBUTEIBHBIX YHMCEN IS
CpPaBHEHHSI, OKPYTJICHUS M BBIYHCICHUHN, M300pakaTh NCHUCTBUTENBbHBIC YMCIA TOYKAMH Ha
KOOPAUHATHOU MPSIMOIA.

[IpumeHsITh TOHATHE apU(PMETUUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWUTh KBaJIpaTHHIC
KOPHH, UCIIOJIB3YS MPU HEOOXOTUMOCTH KaJIbKYJIATOP, BHIIOIHATEH MpeoOpa3oBaHuUs BHIPAXKECHUI,
CoZepKaIIMX KBapPaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOJIBIIUX W MaJIbIX YHCET C MOMOUIbIO JAECATUYHBIX JIpoOei u
creneneit yucna 10.

Anredpanyeckue BbIPaKeHUS

[IpuMeHsATH TMOHATHE CTENEHM C LENbIM IOKa3aTeJeM, BBIMOIHATH MpeoOpa3oBaHuUs
BBIPKEHUM, COAEPIKALUX CTENEHU C LIEJIBIM ITOKa3aTeJIEM.

BhITIONHATE TOXAECTBEHHBIE MPEOOPa30BaHMs PANMOHAIBHBIX BBIPAXCHUI Ha OCHOBE
MpaBWJI AEHCTBUI HaJl MHOTOWICHAMHU U alireOpandyeckKuMH IpOoOsiMU.

PackitanpiBath KBaApaTHBIM TPEXUIIEH HA MHOKHUTEINH.

[IpumensaTs mpeoOpa3oBaHusl BBIPAKEHUN [ pEIIeHUs Ppa3JIMYHbIX 3a1ad U3
MaTE€MaTUKH, CMEXHBIX IIPEIMETOB, U3 peaJbHON MPAKTUKH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemiate nuHelinble, KBaJpaTHbIC YpaBHEHHUS U pallMOHAIbHBIE YPABHEHUS, CBOISIINECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBoauTh NMpoCTEMIINE UCCAEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHUH, B TOM YHCIIE C
IpUMEHEHHEeM Trpa@UuecKux TMpeAcTaBieHuil (ycTaHaBIMBaTh, HMEET JIU YpaBHEHHE WU
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U ITPOYEE).

[TepexoauTh OT CIOBECHOH (GOPMYIHPOBKH 3amauyM K €€ anreOpandeckod MOJeNu C
MOMOILIbI0  COCTaBJIEHUsI YpPAaBHEHHUS WM CHUCTEMbl ypaBHEHHH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIYYEHHBIA pe3ybTarT.

[IpuMeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB /JIsi CPABHEHUS, OLICHKH, pelIaTh JIMHEHHbIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U HX CHUCTeMbl, JaBaTh I'padUUECKyI0 HIUIIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CHCTEMbI HEPAaBEHCTB.

DOyHKIUHA

[Torumath W UCHONB30BaTh (PYHKIMOHAIBHBIE TIOHATUS ©  S3BIK  (TEPMUHBI,
CUMBOJINYECKHE OO0O03HAYEHHUsI), ONpEAeNATh 3HAaYeHHEe (PYHKIUH MO 3HAYEHUIO apryMeHTa,
OTIpeNieNATh CBOWCTBA (PYHKLUH 110 €€ TpaduKy.

CrtpouTts rpaduiku deMeHTapHBIX QYHKIIUNA BUIA:
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y=k/x, y=x2,y=x3,y = [x|, y = VX, ONIHCBIBATH CBOICTBA YHCIOBOI (YHKIHH 110 €&
rpaduxy.

K xonmy oOyuenus B 9 kJacce 0OydYaroOUIMIiCS TMOJYYUT CIEAYIOIIHE MpPEIMETHBIE
pe3yJIbTaThI:

Yucsa ¥ BLIYUCICHUSA

CpaBHUBaTh U YIOPSAJOYNBATH PAllMOHANBHBIE H HPPALIMOHAIIbHbIE YUCIIA.

Brmonuate apudmernueckue ASUCTBUS C pallMOHAIBHBIMUA YHCIAMH, COYETas YCTHBIE U
MUChbMEHHBIE TPUEMBI, BHITIOJIHATH BEIUMCICHUSI C UPPALIMOHATIBHBIMU YU CIIAMHU.

HaxonuTe 3HaueHMs cTEMeHel ¢ HEeNbIMUA MOKa3aTeIsIMU U KOPHEH, BBIYMCIATh 3HAUCHUS
YHCIIOBBIX BBIPAKEHUH.

OKpyrisiTh JEHCTBUTEIBHBIC YHWCIA, BBINOJIHATH NPUKUAKY pe3yjbTaTa BBIYMCICHHIA,
OLICHKY YHMCIIOBBIX BBIPQKEHUH.

YpaBHeHHUs M HEpaABEHCTBA

Pemars nuHelHble W KBagpaTHble YpaBHEHHUS, YpaBHEHHS, CBOJSIIMECS K HHM,
npocTelme ApoOHO-PAMOHATBHBIE YPaBHEHHUS.

Pemarb cuctembl IByX JMHEWHBIX YpaBHEHHI € JIByMS NMEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHHI, B KOTOPBIX OHO YPABHEHHUE HE SBJISETCS JIMHEHHBIM.

Pemarbs TekcToBble 3amayM anreOpanyeckuM CIOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHMSI WJIM CUCTEMBI JBYX YPaBHEHHH C ABYMS epEeMEHHBIMU.

[IpoBOAMTH MpoOCTENIINE UCCIENOBAaHUS YPABHEHUN U CUCTEM YPaBHEHU, B TOM YHUCIIE C
NpUMEHeHHEeM TIpadUUecKuX TpeAcTaBlIeHui (ycTaHaBIMBAaTh, WMEET M YypaBHEHUE WU
CUCTEMa YpaBHEHMH pelleHus], €ClId UMEET, TO CKOJIbKO, U MpoYee).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTb peELICHHE
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3allMCHIBATh PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemate cuctempl JMHEWHBIX HEPABEHCTB, CHCTEMBbl HEpPABEHCTB, BKIIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pakaTh PELICHHE CHCTEMbl HEPABEHCTB HA YHCIIOBOWU MPSIMOM,
3aMMCBIBATH PEIICHUE C TOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUN PA3IUYHBIX 3a7au.

DOyHKIUHA

Pacno3naBaTh GyHKIIMN U3y4eHHBIX BUAOB. [loka3piBaTh cXeMaTHUECKH PAcIOIOkKEHUE Ha
KOOPJAMHATHOM MIIOCKOCTH TpaduKoB QyHKUUM BUna: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, vy =x3, y=1X, y = |x|, B 3aBHCHMOCTH OT 3HauyeHMI KO HIICHTOB, OMUCHIBATH CBONCTBA
byHKINH.

Ctpouth u u300pakaTh CXeMaTHYECKH Trpaduku KBaApaTUUHBIX (YHKIUH, OMUCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIIHI 1O UX rpadukam.

Pacno3naBath  KBagpaTuyHyro (QyHKUHIO 1O  Qopmyie, MNPUBOAUTH  IPUMEPHI
KBaJPAaTHYHBIX QYHKLIUH U3 peabHON KU3HU, PU3UKHU, TEOMETPHH.

YucioBble NOC/I€10BATEILHOCTH U POrpeccuu

Pacno3naBate apuMeTHUECKYI0O M T€OMETPUYECKYIO MPOrPECCUU MIPHU Pa3HBIX CIOco0ax
3aJaHusl.

BhINONMHATE BBIYMCICHHUS C MCIOJIB30BaHHEM (OPMYNT N-ro 4jieHa apudmeTrHdeckol u
reOMETPUUYECKON TPOrpeCCHii, CyYMMBI MIEPBBIX N YJIEHOB.

N3006pakaTh WieHbI OCIEI0BATEILHOCTH TOYKaMU Ha KOOPAWHATHOH MJIOCKOCTH.

Pemarp 3amaun, cBSA3aHHBIE C YMCIOBBIMU MOCJIEIOBATELHOCTSIMH, B TOM YHCJE 3aJadu
U3 peaTbHOM KU3HU (C HCIIOIB30BAaHUEM KaIbKYISATOPa, IU(POBBIX TEXHOIOTHA).
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KosnyecTBO 4yacoB DJIeKTPOHHbIE
. HaumeHoBaHuUe pa3iesioB U TeM (uudpossbie)
Ne m/m NMPorpamMmbl Bcero Kontponsnbie | Ipakraieckne o0pa3oBarTe/ibHbIE
padoThI padoThI pecypes
1 Yyucia 1 BEIYHUCIIEHUA. ParinoHaIbHEIE 75 1 but6mmorekxa [JOK
qucia https://m.edsoo.ru/7f415b90
2 Anrebpanyeckne BhIpaXKeHUs 27 1 E;S:;ﬁeeliiorﬁn 415590
bubmunoreka IIOK
3 YPaBHCHHS W HEPABEHCTRA 20 1 https://m.edsg).ru/7f4l5b90
Bubmuoreka IIOK
4 Koopaunate! u rpadpuku. OyHKIIUN 24 1 https://m.e dS(])_E).ru 17£415590
Bubmuoreka IIOK
> Tlorropenne 1 06obmenne 6 1 https://m.edscl)_f).ru/7f4l5b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[NPOT'PAMME
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8 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
N /m NpoOrpamMmbl Bcero Kontponbueie  Ipaxruyeckue o0pa3oBarejibHbIE
padoThbI padoTsbI pecypes

1 Yucna u Beruncienus. KBagparuelie KOpHU 15 Eggg?/ﬁeeﬁiorﬁ 17641 7afs

) Yuciaa v BerunciieHusa. CTeneHb ¢ [eabIM 7 but6mmorekxa [JOK
MOKa3aTeaeM https://m.edsoo.ru/7{417af8

3 AnrebpanuecKue BHIPAKCHHUS. 5 1 bubmuotexa [JOK
KBagparuelii TpéxuneH https://m.edsoo.ru/7f417af8

4 AnreOpandecKkre BhIpaKCHHUSI. 15 1 bubmuoreka [JOK
Anrebpanueckas 1pooOb https://m.edsoo.ru/7{417af8

5 VYpaBHeHus v HepaBeHCTBA. KBagpaTHbIe 15 1 bubmuoreka [JOK
yYpaBHEHHS https://m.edsoo.ru/7{417af8

6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubmmoreka [JOK
ypaBHEHUM https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCTBa 12 1 Eggg?/ﬁe;(; (EE)OYISN 417afg
8 OyHK1MU. OCHOBHBIE TOHATHS 5 EtPtIS:'I;I/(r)I:eeK(?S(]){)OrI:/7 417afg

bu6muorexa [JOK
? Dymxiu. ucnosie pynicmm ? https://m.edsg).ru/7f4l7af‘8
10 IToBTOpEeHME M 0000IIEHNE 6 2 53527/§e£i0$/7 417af8

OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

9 KJIACC

KoanuecTBo yacoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpOJIbeIe l'Ipﬁaanqecmle 06PA30BATEILHBIC
padoTsI padoThI pecype
1 Yucna u BeuncieHus. JlelicTBUTEIbHBIE 9 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmuorexa [JOK
OJTHOW TIEpEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 https:/m.eds0o.ru/7f419d08
bu6mmoreka [IOK
> Dynkuun 16 ! https://m.edsoo.ru/7f419d08
Bbu6mmoreka [IOK
6 YucaoBble OCIE0BATEILHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpEHHE, 0000IIIEHNE, CUCTEMATH3AIIHS 13 1 bu6mmoreka [IOK
3HAHUNA https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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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

IHOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
No KosaunuyecTBo yacos Jara DJIeKTpOHHbIe HU(pPOBbIE
/' Tema ypoka Kourpoabusie IIpakruueckue oOpaszoBaTe/ibHbIE
nn Bcero H3YYeHUS
padoThbI padoTsI pecypcnl
1 [ToHsiTHE panOHAIBLHOTO YHCIIA 1
) Apudmernueckue TeUCTBUS C 1
paIoHaIbHBIMU YHCIIAMU
3 Apudmernueckre IeUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
4 Apudmernueckne IeUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
5 Apudmernueckue TeUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMU
6 Apudmernueckre IeHCTBUS C 1
paloHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsiiouMBaHue 1
paIMOHATLHBIX YHCE
] CpaBHeHue, ynops0uMBaHue 1
paIMOHATILHBIX YKCE
9 CpaBHeHue, ynops0uMBaHue 1
paIMOHATILHBIX YKCE
10 CreneHb ¢ HATypalIbHBIM 1 bubmuoreka [JOK
MOKa3aTeaeM https://m.edsoo.ru/7f4211de
11 Crenensb ¢ HaTypaJIbHBIM 1 bubnmoreka [JOK
MoKazareiem https://m.edsoo.ru/7f421382
12 CreneHb ¢ HATypalIbHBIM 1 bubnuorexa [JOK
MOKa3aTeneM https://m.edsoo.ru/7f42154e
13 Crenensb ¢ HaTypaJIbHBIM 1 bubnmnoreka [JOK
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IIOKa3aTecJICM

https://m.edsoo.ru/7{4218be

CreneHb ¢ HATypabHBIM

14
MOKa3aTenemM
Pemienne ocCHOBHBIX 3a/1a4 Ha

15 JpOoOH, IPOIIEHTHI U3 PEATHbHOU
MIPAKTUKU
Pemenne ocCHOBHBIX 3a/1a4 Ha

16 IpoOu, MPOLEHTHI U3 peallbHOMN
MIPAKTUKU
Pemenne ocHOBHBIX 3a/1a4 Ha

17 JIpOoOH, IPOIIEHTHI U3 PEATHHOU
MIPAKTUKU
Perrenrie oCHOBHBIX 3a7a4 Ha

18 IpoOu, MPOLEHTHI U3 peabHON
MIPAKTUKU

19 [Ipu3Haku JeTUMOCTH, PA3JI0KEHUS
Ha MHOXKUTEJIH HATYypPAJIbHBIX YUCEI

20 [Ipu3Haku AenMMOCTH, PA3I0KEHUS
Ha MHOKUTEJIH HATypaJIbHBIX YUCEIl

1 Peanbnbie 3aBucumoctu. [Ipsimas u
oOparHast MPOMOPIHOHATBHOCTH

2 Peanbubie 3aBucumoctu. [psimast u
oOpaTHast TPONOPIIMOHATBHOCTH

23 Peanbubie 3aBucumoctu. [Ipsimast u
oOpaTHast TPONOPIMOHATBHOCTH

4 Peanbnbie 3aBucumoctu. [Ipsimas u
oOparHast MPOMOPIHOHATBHOCTH

25 'I‘COHTpOJIBHaH pabota o Teme

Panmonanpueie yucia'
26 BykBeHHBIE BBIpaKEHUS bubmuoreka [JOK
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https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e

https://m.edsoo.ru/7{41feec

27 DopmyJibl
28 DopmyJibl
29 [Tepemennsbie. Jlonyctumele
3HAYEHUS TIEPEMEHHBIX
I il o LOK
’ https://m.edsoo.ru/7f41fafa
MIPUBEICHUE TTOIOOHBIX CIaraeMbIX
j | e e BuGorera 0K
’ https://m.edsoo.ru/7f41fd70
MIpUBEICHNE MTOTIOOHBIX CIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX
32 BBIpQXEHUI, paCKpBITHE CKOOOK U
MPUBEICHNE MOTIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
33 BBIpQXEHUI, paCKpBITHE CKOOOK U
MIPUBEICHNE MTOTIOOHBIX CIaraeMbIX
34 CBolicTBa CTENEHU C HATYPaATbHBIM bubmuoreka [JOK
MOKa3aTeineM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTeNEHU C HATYpaIbHBIM bubnmoreka [JOK
MoKa3aTesaemM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTeNEHU C HATYpaIbHBIM bubnmoreka [JOK
MoKa3aTesemM https://m.edsoo.ru/7f4218be
bubmuoreka [JOK
37 MHoroueHe! https://m.edsg).ru/7f42276e
bubmuoreka [IOK
38 Muorouerb! https://m.edscI)_E).ru/7f422930
39 Crnokenue, BEIYUTAHNUE, but6mmoreka [JOK
YMHOKE€HUE MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 Cnoskenue, BEIYUTAHUE, bubmuorexa [JOK
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https://m.edsoo.ru/7f4218be

YMHOXCHHE MHOT'OYJICHOB

https://m.edsoo.ru/7{422cc8

41 Crnokenue, BEIYUTAHNUE, butmmoreka [IOK
YMHO>K€HHE MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 Cnoskenue, BEIYUTAHUE, bubmuoreka [IOK
YMHOXEHHE MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 DopMyJIbl COKPAIIEHHOTO bubmuoteka [JOK
YMHOXKEHUS https://m.edsoo.ru/7f42432a
44 @opMyIIbI COKpALIEHHOTO bu6muorexa [JOK
YMHOKCHHS https://m.edsoo.ru/7f42464a
45 @opMyIIbI COKpaALIEHHOTO bu6muotexa [JOK
YMHOXKCHHS https://m.edsoo.ru/7f424¢12
46 DopMyJIbl COKPAIIEHHOTO bubnuoreka [JOK
YMHOXKEHUS https://m.edsoo.ru/7{4241d2
47 @opMyIIbl COKpaALIEHHOTO bu6muotexa [JOK
YMHOKCHHS https://m.edsoo.ru/7f4251d0
48 Pasnoxenne MHOro4j€HOB Ha butmmoreka [JOK
MHOXKHUTEITN https://m.edsoo.ru/7f423312
49 PaznoxeHnre MHOTrO4JIEHOB Ha bubmuoreka [IOK
MHOXKHUTEIN https://m.edsoo.ru/7f4237fe
50 Pasnoxenne MHOro4j€HOB Ha but6mmoreka [JOK
MHOXKHUTEIN https://m.edsoo.ru/7f4239de
51 PasnosxeHne MHOrO4IeHOB Ha
MHOXKHUTEITN
59 KonrponsHast pabora o Teme
"Anrebpanyeckue BeIpaxeHus"
VYpaBHeHue, npaBuia
53 npeoOpa3oBaHus YpaBHEHUS,
PaBHOCUJILHOCTb YpaBHEHUI
54 JIuHeitHoe ypaBHEHHUE C OJTHOU

IIEPEMEHHOM, PEIIEHUE JTMHENHBIX
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https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2

ypaBHEHUI

JIuHeitHoe ypaBHEHUE C OJTHOU

55 IIEPEMEHHON, PEILIEHUE JTUHENHBIX Bubmorexa LHOK
N https://m.edsoo.ru/7f420482
ypaBHEHHI
JIuHeitHoe ypaBHEHHUE C OJTHOU
56 IIEPEMEHHOM, pellIeHNEe TMHEUHBIX
YpaBHEHUI
57 Permrenue 3agad ¢ mOMOIIBIO but6mmoreka [JOK
ypaBHEHH https://m.edsoo.ru/7f42064e
58 Pemienue 3a7a4 ¢ MoMoIib0 bubmuoreka [IOK
YpaBHEHUM https://m.edsoo.ru/7f420806
59 Pemrenue 3ama4d ¢ IOMOIIBIO bu6nunoreka LIOK
YpaBHEHUM https://m.edsoo.ru/7f4209a0
60 Permrenue 3agad ¢ mOMONIBIO but6mmoreka [JOK
ypaBHEHH https://m.edsoo.ru/7f420e6e
61 JInHelHOe ypaBHEHUE C IBYMs bu6muotexa [JOK
TIEPEMEHHBIMU U €T0 TpaduK https://m.edsoo.ru/7f427¢32
62 JIuHeltHoe ypaBHEHHE C ABYyMS bubnuoreka [JOK
MIEPEMEHHBIMH U €r0 rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEUHBIX bubnmoreka [JOK
YpaBHEHUH C ABYMS IEPEMEHHBIMH https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JJMHEHHBIX
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU
65 CucreMa IByX JTMHEHWHBIX
YpaBHEHUI C ABYMs IEPEMEHHBIMU
66 Cucrema 1ByX JTMHENHBIX
YpaBHEHUH ¢ ABYMS NIEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHUI Bubmorexa LHOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHeHHUI bubnmoreka [JOK
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https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

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

but6mmoreka [JOK

69 Peruerue cucrem ypasHeHuiA https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pemenue cucremM ypaBHEHUI
7 KonrponsHast pabora o Teme bu6muotexa [JOK
"Jlunelinpie ypaBHeHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit bubmorexa LHOK
https://m.edsoo.ru/7f41de76
74 UucnoBbie TPOMEKYTKH bubmmorexa LOK
https://m.edsoo.ru/7f41dff2
75 YucnoBble IPOMEKYTKH
76 Paccrosiane MY ABYMS TOUKAMIL
KOOPJAMHATHOU MIPSMOK
77 Paccrosinue MY ABYMSA TOUKAMH
KOOPJIUHATHON TIPSIMOM
78 IIpssMoyronbHas cucreMa bu6muotexa [JOK
KOOPJAWHAT Ha ITIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMoyronbHas cucreMa bu6muotexa [JOK
KOOPJAWHAT Ha ITIOCKOCTH https://m.edsoo.ru/7{41e42a
20 [Tpumeps! rpadukoB, 3aJaHHBIX bubmuoteka [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
]1 [Tpumeps! rpadukoB, 3aJaHHBIX bubmuoreka [IOK
dhopmynamu https://m.edsoo.ru/7f41ed80
%2 [Tpumepst rpadukoB, 3aJaHHBIX
dbopmynamu
’3 Urenue rpadMKoB peabHBIX bubmuoreka [IOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
84 Urenue rpauKoB peabHbIX
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https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de

3aBUCHUMOCTEN

bu6nuorexa [JOK
85 Tomsrue dyrKimn https://m.edsg).ru/7f41ef06
86 I'padux GpyHKINN
. . bubnmoreka [JOK
87 CroiicTsa dynKipmii https://m.edscl)_i.ru/7f4lf078
. . bubnuorexa [JOK
88 Cpoiictsa dynkimii https://m.edsg).ru/ 7f41f1fe
. bubnuorexa [JOK
89 Jlnneiinas ysKums https://m.edsg).ru/7f427282
. bubnmoreka [JOK
20 Jluneifnas pymicis https://m.edscl)_i.ru/ 71427412
91 [TocTpoenue rpaduka TuHEHHON bubnuoreka [JOK
GbyHKIUN https://m.edsoo.ru/7f426d1e
9 [TocTpoenue rpaduka JTHHEHHOM
byHKIIN
93 I'paduk pynakmmm y =[x|
94 I'paduk pynakmmm y =[x|
KonrponsHast pabora o Teme
95 "Koopaunats! 1 rpaduku. bubnuoreka [JOK
Oynkun" / Beepoccuiickas https://m.edsoo.ru/7f41f50a
poBepoyHas pabora
o | mmoronsopomse s/ BiSoresa 10K
pabota https://m.edsoo.ru/7f429¢c6¢
[ToBTOpEHNE OCHOBHBIX OHATHI U
97 METOJOB Kypca 7 Kjacca,
000011IeHYE 3HAHUNA
08 [ToBTOpEHNE OCHOBHBIX TOHATHI U bubmuoteka [JOK

METOJIOB Kypca 7 Kiacca,

https://m.edsoo.ru/7f429132

23



https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24

000011IeHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX OHATHI U

99 METOJOB Kypca 7 Kiacca 1 bubmmotexa [IOK
- ’ https://m.edsoo.ru/7f42a0e0
000011IeHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX TOHATHI U
100 METOJOB Kypca 7 Kjacca, 1
000011IeHNE 3HAHUNA
o | Moo comomm powriz | B LOK
- ’ https://m.edsoo.ru/7f42a27a
000011IeHNE 3HAHUNA
| Lomreme comomm powrin | B LOK
- ’ https://m.edsoo.ru/7f42a900
000011IeHNE 3HAHUNA
OBILIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME
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https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32

8 KJIACC

Koan4yecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Kour Aara 0
/i Beero poibHble  IIpakTHyeckue W3yueHus oopasoBaTeJIbHbIE
padoThI padoThI pecypcenl
1 KBanpatHblii KOpeHb U3 UKCIIa 1 bubmorexa [IOK
https://m.edsoo.ru/7f42d452
) [TonsiTre 06 UpparmoOHAITBHOM 1 bubnuoreka [{OK
qucle https://m.edsoo.ru/7f42eaaa
3 JlecsiTHuHBIE TPUOTUKCHUS 1
MppaLMOHAJIbHBIX YHCET
4 JlecsiTuuHbIe TPUOTUKCHUS 1
MppaLMOHAJIbHBIX YHCET
5 JleiicTBUTENbHBIE YHCIIa 1
6 CpaBHeHME NECTBUTEIBHBIX 1
qucen
7 CpaBHeHHE IEUCTBUTEIBHBIX 1
qucen
] Apudmernueckuii KBaapaTHBII 1
KOPEHb
9 YpaBHeHue Buga x> = a 1
10 CBoiicTBa apuPpMETHISCKUX 1 bubmuoreka [JOK
KBaJpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
11 CoiicTBa apumMeTndecKux 1 bubnmoreka [JOK
KBaJPAaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
2| nEemme mi 1 Bumorera LOK
’ https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 [TpeobpazoBaHme YUCTOBBIX 1 bubmuoreka [JOK
BBIpOKEHUH, CoepKaIUX https://m.edsoo.ru/7f42ded4
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https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

KBaJIpaTHbIE KOPHU

[TpeobpazoBaHme YUCTOBBIX

14 BBIPAYKEHH, COJIEPKAILNX Eubmiorexa LOK
’ https://m.edsoo.ru/7f42e0be
KBaJpaTHBIC KOPHU
5 | Deestpmmme o BiGnionsa LOK
’ https://m.edsoo.ru/7f42e¢262
KBaJpaTHBIC KOPHU
16 CreleHs ¢ IeIBIM ITOKa3aTeIeM Eubmiorexa LOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch 4ucia.
Pa3mMepsr 00bEKTOB OKPYIKAIOIIETO
17 Mupa (0T 3JIEMEHTAPHBIX YACTHI] bu6muotexa [JOK
JI0 KOCMUYECKHUX OOBEKTOB), https://m.edsoo.ru/7{436098
JUTHTETLHOCTD MPOIIECCOB B
OKPY’KaroIeM MHUPe
18 CBolicTBa CTENEHH C LIEJIBIM bubmuoreka [{OK
MOKa3aTeyeM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHH C IIETIBIM but6mmoreka [JOK
IoKa3aTelieM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHH C 1IEJIBIM bubnmoreka [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f435648
1 CBoiicTBa CTENEHH C IIETIBIM but6mmoreka [JOK
IoKa3aTelieM https://m.edsoo.ru/7f43599a
2 CBoiicTBa CTENEHU C LIEJIBIM bubnmoreka [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f435ed6
23 KBanpatsblii TpéxuiieH
24 KBanpatHblii TpéxuiieH
25 PasnoxxeHue kBagpaTHOro Bbu6muotexa [JOK
TpEXWIeHa Ha MHOKHUTEIIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue KBaJipaTHOTO butmmorexa [{OK
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https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

P €X4JIeHa Ha MHOKMTEIU

https://m.edsoo.ru/7{42fd38

KontponbHas paboTa mo TeMam

but6mmoreka [JOK

27 Ksaznp aTHBie KOpHH. C,,TeHeHH' https://m.edsoo.ru/7f42ec80
KBanpaTHblii TpexuieH
but6mmoreka [JOK
28 Anredpanreckast 1pody https://m.edsoo.ru/7f430382
JlormycTuMble 3HaYEHUS
29 MePEMEHHBIX, BXOSIINX B
anreOpanvyecKre BEIpasKeHUs
JlormycTuMble 3HaYEHUS
30 MEPEMEHHBIX, BXOSIINX B
anreOpanvyecKre BhIpaKeHUs
31 OCHOBHOE CBOICTBO but6mmorekxa [JOK
anreOpandeckoi 1podu https://m.edsoo.ru/7f4308e6
N bubnmoreka [JOK
32 Coxpamenne apodeii https://m.edsoo.ru/7f430a8a
. but6mmoreka [JOK
33 Coxpamenne apodeii https://m.edsoo.ru/7f430144
. bubmuoreka [IOK
34 Coxpamenne apodeii https://m.edsoo.ru/7t430144
15 CJ‘IO}K;(HI/IG, BBIYMTAHHE, Buborexa [IOK
YMHOIKCHHC 1 ACJCHIC | https://m.edsoo.ru/7f43128¢
anredpandecKux apooeit
o | oo e B 10K
™ A . https://m.edsoo.ru/7f4315¢0
anreOpandeckux Apooeit
| oo e B 10K
™ A . https://m.edsoo.ru/7f4318¢c2
anreOpandeckux Apooeit
38 Cnoskenue, BEIYUTAHUE, bubmuorexa [JOK
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https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38

YMHOKEHHE H JICIICHHE
anreOpandeckux Apooeit

https://m.edsoo.ru/7f431a20

[IpeoOpa3oBaHue BhIpaXEHUH,

bubmuoreka [IOK

39 COZEPIMAIIX AITEOPAMIECKHE https://m.edsoo.ru/7f43259c¢
npobu
W0 coreprani amcBpammec bubmoera LIOK
https://m.edsoo.ru/7f432736
npobu
4 corepran amcBpammect bubmoera LIOK
1pobi https://m.edsoo.ru/7f432736
49 KonrponsHas pabora o Teme bu6muotexa [JOK
"Anrebpanyeckas 1poop" https://m.edsoo.ru/7f431d36
43 KBagparnoe ypaBHeHUE bubmorexa LHOK
https://m.edsoo.ru/7f42eela
44 HenonHoe kBazipaTHOE ypaBHEHUE bubmmorexa [TOK
https://m.edsoo.ru/7f42eela
45 HenonHoe kBapaTHOE ypaBHEHHE bubmorexa LHOK
https://m.edsoo.ru/7f42eela
46 dopmyiia KOpHEH KBAJIPaATHOTO bubmuoreka [JOK
YpaBHEHHSI https://m.edsoo.ru/7{42f158
47 ®opMyita KOpHEH KBagpPaTHOIO Bbu6muotexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f42£316
48 ®opMyita KOpHEH KBagpPaTHOIO Bbu6muotexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bu6nuorexa [JOK
49 Teopema Buera https://m.edsg).ru/7f42fef0
bubnmoreka [JOK
>0 Teopema Buera https://m.edscI)_E).ru/7f430076
51 Pemenue ypaBHeHUH, CBOIAIIMXCS butmmorexa [{OK
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https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2

K KBaJpaTHbIM

https://m.edsoo.ru/7{43c542

52

Pemenue ypaBHeHUH, CBOAAIIMXCS
K KBaI[paTHBIM

but6mmoreka [JOK
https://m.edsoo.ru/7143¢3d0

53

[Tpocreiimme npoOHO-
palOHATbHBIC YPABHEHUS

bubmuoreka [IOK
https://m.edsoo.ru/7{4328c6

54

[Ipocreitmme apoOHO-
paluoHAIbHEIE YPAaBHEHUS

but6mmoreka [JOK
https://m.edsoo.ru/71432bb6e

55

Pemenue TEKCTOBBIX 3a]1a4 C
MOMOIIBIO KBAJPATHBIX YPAaBHEHUI

bubmuoreka [IOK
https://m.edsoo.ru/7{42175¢

56

Pemenue TEKCTOBBIX 3aJ1a4 C
MOMOIIBIO KBAJPaTHBIX YPABHEHUI

bubmuoreka [IOK
https://m.edsoo0.ru/7{42{8f6

57

KontponbHas padoTa mo teme
"KBanpatsble ypaBHeHUs"

but6mmorekxa [JOK
https://m.edsoo.ru/7f430112

58

JInHeliHOe ypaBHEHUE C IBYMs
MepeMEHHBIMH, €T0 TpaduK,
IIPUMEPHI PELICHNS YPaBHEHUN B
LEeJBIX YUCITaX

59

JIuHetHoe ypaBHEHHE C ABYyMS
MIEPEMEHHBIMH, €T0 rpaduK,
MIpUMEpPHI pEelIeHNs YpaBHEHUN B
LIEJIBIX YUCIIAX

60

JInHeliHOe ypaBHEHUE C IBYMs
MepeMEHHBIMH, €T0 TpaduK,
IIPUMEPHI PELICHNS YPaBHEHUN B
LEeJBIX YUCITaxX

61

Pemenue cucrem 1ByX JIMHEHHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMHU

62

Pemenue cucrem AByX JIMHEHHBIX
YPAaBHEHUH C JBYMs IEPEMEHHBIMU

63

Pewrenue cucreM IByX JIMHEWHBIX
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https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076

YpaBHEHUH ¢ ABYMS NIEPEMEHHBIMU

64

[Tpumepsl penieHust cucteM
HEJIMHEUHBIX YPABHEHUN C JBYyMS
IIEPEMEHHBIMU

65

[Tpumepsl pemieHust cucTeM
HEJIMHEUHBIX YPABHEHUN C JBYyMS
IIEPEMEHHBIMU

66

I'paduaeckas naTEpIIpETALIHS
YpaBHCHUA C ABYMS NIEPECMECHHBIMHA
Y CHUCTEM JIMHEUHBIX YPaBHEHUH C
ABYMA ICPCMCHHBIMHA

bubmuoreka [IOK

https://m.edsoo.ru/7f43d6d6

67

I'paduueckas MHTEpIIpETALUS
YPaBHEHHUs C ABYMs IEPEMEHHBIMU
U CUCTEM JIMHEHHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

but6mmoreka [JOK

https://m.edsoo.ru/7t43d6d6

68

Pemenue TekcToOBBIX 3a/1a4 €
MOMOIIBI0 CUCTEM YPaBHEHUI

69

Perrennie TEKCTOBBIX 3a7a4 C
IIOMOILBIO CUCTEM YPABHEHUI

70

Pemenue TekcTOBBIX 3a/1a4 €
MOMOIIBIO CUCTEM YPaBHEHUI

71

UwucnoBble HEPABEHCTBA U UX
CBOMCTBA

72

qI/ICJIOBBIe HepaBeHCTBa n Uux
CBOICTBa

73

HepaBeHCTBO ¢ 01HOM ITEpEMEHHON

74

JInHeliHbIE HEPABEHCTBA C OTHOU
MEPEMEHHOM U UX PEIICHUE

bubmuoreka [IOK

https://m.edsoo.ru/7{42¢692

75

JIuHeliHbIe HEpaBEHCTBA C OJJHOM
IIEPEMEHHOM U UX pELICHUE

but6mmoreka [JOK

https://m.edsoo.ru/7142c¢840
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https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

JIuHeiiHbIe HEpaBEHCTBA C OJJHOM

76 IIEPEMEHHOM U UX pELICHUE
77 Cuctembl TUHEHHBIX HEPABEHCTB C bubnmoreka [JOK
OJTHOW TIEPEMEHHOM M MX PEIICHHE https://m.edsoo.ru/7f42cb88
78 CI/ICT?MH J'II/IHGf/iHI:EX HEPABEHCTB C bubnuoreka [JOK
OJTHOM TIEPEMEHHOM 1 UX pEelIeHne https://m.edsoo.ru/7f42cd2c
79 CI/ICTE}MBI JII/IHGI‘/JIHBEX HEPABEHCTB C
OJTHOM NMepeMEeHHON U UX pelIeHHe
80 ?;Egﬁrr? EZ;F;BIEES:I; U UX bubmorexa [IOK
CHCTeM Ha THCTOBo# TpmMoft https://m.edsoo.ru/7f42c9¢e4
81 ?pfggﬁzfre: EZ;’;;:;??; U UX bubmorexa [IOK
CHCTEM Ha UHCI0BOH TPAMOF https://m.edsoo.ru/7f42c9¢e4
KonrtponsHast pabora o Temam
82 "HepasenctBa. Crucremsl
ypaBHeHHUH"
bubnmoreka [JOK
83 Homstue pymem https://m.edscl){).ru/7f433cl2
R4 OO6macth onpeaeeHus 1 but6mmoreka [JOK
MHO’KECTBO 3HAYCHUN (DYHKIIUU https://m.edsoo.ru/7f433d84
85 CriocoOb1 3a1anus PyHKITUI
86 I'padux Gyaxmmm
37 CaoiicTBa QyHKITUH, UX
oroOpakeHHe Ha rpaduke
23 UreHue u mocTpoeHue rpadukoB
byHKIHIT
89 [Tpumeps! rpadukoB GyHKITHH,
OTPaXKAIOIIUX peaTbHbIC MPOIECCHI
90 DYHKIMHU, OMUCHIBAKOLIUE MTPSIMYIO bubnmnoreka [JOK

31



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

1 00paTHYIO MPOIOPIMOHATBHBIE
3aBUCUMOCTH, UX rpaduku

https://m.edsoo.ru/7f434bbc

91 ['unepOona
bubmuoreka [IOK
2 Tunepoona https://m.edsoo.ru/7f4343¢e2
but6mmoreka [JOK
— w2
23 Tpapux pynkumn y = x https://m.edsoo.ru/7f434572
=2 = 3 = \/ =
94 Eﬁfﬁiai&ay eH)J(e;{{Ie oY bubmorexa [IOK
- P . P N https://m.edsoo.ru/7f434d38
ypaBHeHI/II/I U CUCTEM ypaBHCHI/II/I
[ToBTOpEHNE OCHOBHBIX OHATHI U
m N https://m.edsoo.ru/7f4371aa
Bcepocculickas npoBepodHas
paborta
o | Eommmassomponon s/ o LOK
https://m.edsoo.ru/7f434eb4
paborta
[ToBTOpEHNE OCHOBHBIX OHATHIN U
97 METOJ0B KypCOB 7 U 8 KJIacCOB,
000011IeHNE 3HAHUNA
o5 HOBTOpCI:(I/Ie OCHO7BHIéI)I(< MOHATUHA U Bubmorexa LIOK
METOLOB KypCOB 1 Tlaccos, https://m.edsoo.ru/7f43736¢
000011IeHNE 3HAHUNA
% HOBTOpCI:(I/Ie OCHO7BHIéI)I(< MOHATUHA U Buborexa [IOK
METOLOB KypCOB 1 Tlaccos, https://m.edsoo.ru/7f437510
000011IeHNE 3HAHUNA
HOBTOpeHI/Ie OCHOBHBIX ITOHATHHU U BI/I 6HI/IOTeKa ]_[ OK
100 METOJIOB KypCOB 7 U 8 KJIACCOB,

0000111eHHE 3HAHUN

https://m.edsoo.ru/7f4376b4
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https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

[ToBTOpEHNE OCHOBHBIX OHATHI U

but6mmoreka [JOK

1ol METOJIOB KypeoB 731 8 xmaccos, ! https://m.edsoo.ru/7f436b88
000011IeHNE 3HAHUNA
0 | oo oot | Baionsa LOK
8 yp . ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUNA
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME

33



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4

9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTtpoabHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3yYeHUS

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE

pecypcsl

ParnmonansHbIe uncia,
UppalMOHATILHBIC YHCIIa, KOHEUHBIE
1 OECKOHEYHBIE IeCATUIHBIE ApoOU

MHoskecTBO JelCTBUTEIBHEIX
YHCelT; ASUCTBUTEILHEIC YHCIa KaK
OECKOHEUYHBIC AeCATUYHBIC APOOH

BzauMHO ogHO3HAYHOE
COOTBETCTBUE MEK]1Y MHOKECTBOM
JEUCTBUTCILHBIX UMCEN U
MHO>KE€CTBOM TOYEK KOOPAMHATHOU
IPsIMO

CpaBHEHHE AEHCTBUTEIBHBIX YHCE,
apudmeTnyecKue AeUCTBUS C
IeHCTBUTENILHBIMU YUCIIAMU

[TpubmmxéHHOE 3HaUEHNE
BCJINYHHBI, TOYHOCTH HpI/I6HI/I)KeHI/I$I

OxpyrieHue yucen

OxpyrieHue yucen

0 3 N WD

[Ipukuaka u olieHKa pe3yJbTaTOB
BEIYHCIICHUN

[Ipukuaka u olieHKa pe3yJbTaTOB
BEIYHCIICHUN

10

JIuneitnoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJIALLIMXCS K
JIMHEWUHBIM

but6morex IJOK
https://m.edsoo.ru/7f43bf66
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https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

JIuneitnoe ypaBHeHue. Pemenue

11 YPaBHEHUH, CBOAAIINXCS K
JTUHEHHBIM
KBaz[paTHS)e ypaBHeHuE. Penienne Bubsmorexa [IOK
12 YPABHCHHH, CBOLIIXCA K https://m.edsoo.ru/7f43¢c542
KBaJPaTHBIM
KBaz[paTHS)e ypaBHeHuE. Penienne Bubmmorexa [IOK
13 YPABHCHIH, CBOMAMIIXCA K https://m.edsoo.ru/7f43¢c542
KBaJAPaTHBIM
but6mmoreka [JOK
14 buksanpatibie ypasHenus https://m.edsoo.ru/7f43¢3d0
bubmuoreka [IOK
15 buksanpatibie ypasHenus https://m.edsoo.ru/7f43¢3d0
IIpumeps! perieHus ypaBHEHUN
16 TPEThEil U YETBEPTOM CTETICHEN
pa3noKEeHUEM Ha MHOKHTEITN
IIpumeps! perieHuss ypaBHEHUN
17 TpETheil U YETBEPTOM CTETCHEN
pa3noKeHUEM Ha MHOXKHTEITN
18 Pemenune npoOGHO-paIIOHATIBHBIX bu6muotexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f43¢9b6
19 Pemenne npoOHO-panmoHaIbHBIX but6mmoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f43¢c9b6
20 Pemenne TeKCTOBBIX 3a1a4
anreOpanvdecKuM METOA0M
1 Pemienne TeKCTOBBIX 3a1a4
anreOpanvdecKuM METOA0M
2 Pemenyne TeKCTOBBIX 3a71a4
anredpanvdeckuM MEeTOJ0M
23 KonTtponpsHast pabota o Teme
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https://m.edsoo.ru/7f43bf66

=N

"YpaBHEHUsI C OJTHOW MEPEMEHHON

24

VYpaBHEeHUE ¢ IByMs IEpEMEHHBIMH
U ero rpapuk

but6mmoreka [JOK
https://m.edsoo.ru/7t43d0b4

25

YpaBHeHHE ¢ IBYMS IEPEMEHHBIMU
u ero rpaduk

bubmunorexa LIOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema IByX JTUHEUHBIX
YpaBHEHUU € ABYMS IEPEMEHHBIMU
U €€ penieHne

27

Cucrema IByX JTUHEUHBIX
YpaBHEHUU € ABYMS IEPEMEHHBIMU
U €€ penieHne

28

Cucrema AByX JIMHEHHBIX
YPaBHEHUI ¢ IByMs IEPEMEHHBIMU
U €€ penieHue

29

Cucrema AByX JIMHEHHBIX
YPaBHEHUI ¢ IByMs IIEPEMEHHBIMU
U €€ penieHue

30

Pewienne cucreM 1ByX YpaBHEHH,
OJHO U3 KOTOPBIX JIMHEHHOE, a
JIpyroe — BTOPOU CTENEHU

bubmuoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pewienue cucreM 1ByX YypaBHEHHM,
OJHO U3 KOTOPBIX JIMHEHHOE, a
JIpyroe — BTOPOU CTENEHU

but6mmorekxa [JOK
https://m.edsoo.ru/7f43d55a

32

Pewienne cucreM 1ByX ypaBHEHUM,
OJHO U3 KOTOPBIX JIMHEHHOE, a
JIPyroe — BTOPOU CTENEHU

33

Pemenue cuctem AByX ypaBHEHHI,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU

34

['padpuaeckast maTEpIIpETALIHS
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https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

CUCTEMBI ypaBHEHUI C IByMsI
NepeMEHHBIMU

Pemenne TeKCTOBBIX 3a1a4

35
anredpandecKuM Crocooom
36 Pemenyne TeKCTOBBIX 3a71a4
areOpanyeckuM crocooom
37 KonTtponsHast pabota o teme
"Cucrembl ypaBHEHUN"
33 qI/ICj'IOBI)Ie HEPABEHCTBA U UX
CBOWCTBA
39 YucnoBble HEPABEHCTBA U UX bubmuoreka [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
JInneliHbIC HEPABEHCTBA C OJXHOM bu6muotexa [JOK
40 N
MEPEMEHHOMN 1 MX PEIICHHE https://m.edsoo.ru/7f43af08
41 JIuHeitHbIe HEpaBEHCTBA C OJHOM but6mmorekxa [JOK
NEPEMEHHOH U UX peleHHne https://m.edsoo.ru/7f43af08
JIuneliHbIC HEPABEHCTBA C OTHOU Bu6muotexa [JOK
42 N
MEPEMEHHOMN 1 MX PEIICHHE https://m.edsoo.ru/7f43af08
43 CI/ICT?MLI J'II/IHeI‘/'IHBEX HEPABEHCTB C
OJTHOW TIEPEMEHHOM U MX pelIeHue
44 CI/ICT?MLI J'II/IHeI‘/'IHBEX HEPABEHCTB C
OJTHOW TIEPEMEHHOM U MX pelIeHue
45 CI/ICTSMH HHHGI\;IHBiX HEPaBEHCTB C
OJIHOI MepeMEeHHON U UX pelleHue
46 KBagpaTHbie HEpaBEeHCTBA U MX bubmuoreka [JOK
perieHue https://m.edsoo.ru/7f43b098
47 KBaznpaTHble HEpaBEeHCTBA U UX bu6muorexa [JOK
perieHue https://m.edsoo.ru/7f43b21e
48 KBagpaTHbie HEpaBEeHCTBA U MX bubmuoreka [JOK

pelieHue

https://m.edsoo.ru/7f43b5a2
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KBanparHbie HepaBeHCTBA U HX

49
pelieHue
50 KBanpaTHble HEpaBEeHCTBA U UX
peleHue
S nepasencrs n crcrow mepasencrs Bubmorera LIOK
https://m.edsoo.ru/7f43b098
JIBYMs TIEPEMEHHBIMH
['padpuaeckas maTEpIpeTALIHS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMs TIEPEMEHHBIMH
53 KoHnTtponbHast paboTta 1mo Teme
"HepaBenctBa"
54 KBagparnunas gynkims, e€ rpadpux bubnuoreka [JOK
U CBOICTBA https://m.edsoo.ru/7f4396c6
55 Kanparuunas ¢pynkuus, e€ rpagux Bbu6muotexa [JOK
U CBOICTBa https://m.edsoo.ru/7f439842
56 KBagparnunas gynkims, e€ rpadhux bubmuoteka [JOK
U CBOICTBA https://m.edsoo.ru/7f4399b4
p | st coopmmar o Bnionsa LOK
’ https://m.edsoo.ru/7f439eb4
napaboJIbl
o | st coopmmar o Baionsa LOK
’ https://m.edsoo.ru/7f43a03a
napaboJIbl
o | maebomm epm epmn o LOK
’ https://m.edsoo.ru/7f43alac
napaboJIbI
[Tapabosa, KOOpIUHATHI BEPIIUHBI Bu6morexa [IOK
60 napaboIibl, OCb CHMMETPHUH

napaboJIbI

https://m.edsoo.ru/7f43a3le
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[TapaGosna, KOOPAUHATHI BEPIIMHbI

but6mmorekxa [JOK

61 napadoiILL, 0Ck CHMMETPHHI https://m.edsoo.ru/7f43a526
napaboJIbI
[Tapabosa, KOOpIUHATHI BEPIIUHBI
62 napaboIibl, OCb CHMMETPHH
napaboJIbI
I'padpuku dyaxmmii: y = kx, y =kx +
63
b, y=k/x, y=x3, y=vx, y=[X|
I'paduku pynkumit: y =kx, y =kx +
64
b, y=k/x, y=x°, y=vX, y=[¥|
I'padpuku dyakmmii: y = kx, y =kx +
65
b, y=k/x, y=x3, y=vX, y=[x|
I'paduku dyakmmii: y = kx, y =kx +
66
b, y=k/x, y=x3, y=vx, y=[x|
I'paduku pynkumit: y =kx, y =kx +
67
b, y=k/x, y=x°, y=vX, y=[¥|
I'paduku dyakmmii: y = kx, y =kx +
68
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTtponbHast pabota o teme bu6muorexa [JOK
"OyHKIAR" https://m.edsoo.ru/7{43ab84
70 ITonasTHE YKCITOBOM but6mmoreka [JOK
10CJIeI0BATEIbHOCTH https://m.edsoo.ru/7{43e6¢6
| e o Busorea 101
DEKYpPeHT pMY https://m.edsoo.ru/7f43ebda
dhopMyII0ii N-TO WiIeHa
7 Apudmerndeckas u bubmuoreka [JOK
reOMEeTPHUECKasi POTPECCHH https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas u Bbubmuotexa [JOK
TeOMETpUYECKasi MPOTPECCUN https://m.edsoo.ru/7f43f3b4
74 ®opmyJibl N-TO WieHa bubmuoreka [JOK
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apudMeTHIECKON 1
F€OMETPUYECKON ITPOrPECCU,
CYMMBI IIEPBBIX N WICHOB

https://m.edsoo.ru/7f43f58a

75

®opmyJibl N-TO WieHa
apudmeTHuecKoit u
reOMETPUYECKON MPOrPECCUid,
CYMMBI NIEPBBIX N YICHOB

bubmuoreka [IOK
https://m.edsoo.ru/7{43ef2c

76

®opMyIIbl N-TO 4iIEHa
apudMeTHIECKON 1
reOMETPUYECKON ITPOrPECCU,
CYMMBI IIEPBBIX N YICHOB

but6mmoreka [JOK
https://m.edsoo.ru/7f4310c6

77

®opmyJibl N-TO WieHa
apudmeTHuecKoit u
reOMETPUUYECKON MPOrPECCUid,
CYMMBI NIEPBBIX N YICHOB

bubmuoreka [IOK
https://m.edsoo.ru/7{43172e¢

78

DopMyIIbl N-TO 4iIEHa
apudMeTHIECKON 1
reOMETPUYECKON ITPOrPECCU,
CYMMBI IIEPBBIX N YICHOB

but6mmoreka [JOK
https://m.edsoo.ru/7f43{8a0

79

N300paxkeHne 4ieHoB
apudMeTHIECKON 1
T€OMETPUYECKON MTPOTrpeCCuit
TOYKaMU Ha KOOPJMHATHOU
MJIOCKOCTH

80

N300paxkeHne 4iIeHoB
apudMeTHIECKON 1
T€OMETPUYECKON MTPOTrpeCCuit
TOYKaMU Ha KOOPJMHATHOU
MJIOCKOCTH

81

JIMHEeNHBIN U SKCIOHESHIIUAIbHEIN

poct
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82

C10KHbBIE POLIEHTHI

butmmoreka [JOK
https://m.edsoo.ru/7143fe0e

83

C1okHbIE IPOLIEHTHI

bubmuoreka [IOK
https://m.edsoo.ru/7f4401a6

84

KoHnTtponbHast pabota 1mo Teme
"YucoBble MOCIEA0BATEILHOCTH'

but6mmoreka [JOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpeHue, 0600IICHNE U
CHCTeMaTH3aIus 3HaHUH. 3aInCh,
CpaBHEHUE, JEHUCTBUS C
NENCTBUTENIbHBIMH YHCIIaMU,
qucCioBad mnmpgamas

86

[ToBTOpeHnue, 0600IIeHNE U
CHUCTEMaTH3alsI 3HaHUH.
[IponieHThI, OTHOLIEHHUS, TPOIIOPLIUU

87

[ToBTOpEeHHE, 0000IIIEHUE U
cucTeMaTu3alus 3HaHuH.
OkpyriieHue, MpuoIMKEeHNE, OIEHKA

88

[ToBTOpEeHHE, 0000IIIEHUE U
cucTeMaru3anus 3Hanuil. Pemenue
TEKCTOBBIX 33J1a4 apUPMETHICCKUM
CII0COOOM

bubmuoreka [IOK
https://m.edsoo.ru/7f443b12

&9

[ToBTOpeHnue, 0600IIeHNE U
cucTeMatusanys 3Hauui. Pemenne
TEKCTOBBIX 3a7[a4 apU(PMETUIECKIM
CIIocoooM

but6moreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHHE, 0000IIIEHUE U
cucTemaru3anus 3Hanuii. Pemenue
TEKCTOBBIX 33J1a4 apUPMETHICCKUM
CII0COOOM

bubmuoreka [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpeHue, 0600IIeHNE U

bubmuorexa [JOK
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cCHUCTEMaTU3alysI 3HaHUH.
[IpeoOpazoBanue anredpandecKux
BBIPOKECHHM, TONTYCTUMbIC 3HAUCHHS

https://m.edsoo.ru/7f4441ca

[ToBTOpEeHHE, 0000IIIEHUE U
cHUCTeMaTU3alus 3HaHUM.

bubmuoreka [IOK

92 [IpeoOpazoBanue anredbpandecKux https://m.edsoo.ru/7f444364
BBIPAXCHHM, TOMMYCTHMbIE 3HAYCHHUSI
[ToBTOpeHnue, 0600IIeHNE U

93 CHUCTEMaTU3alsI 3HaHUH. but6mmoreka [JOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444612
BBIPAXEHHI, TOMYCTHUMbIE 3HAYCHHUSI
[ToBTOpEeHmE, 0000IIICHNE U

94 cHUCTeMaTU3alus 3HaHUM. bubnmoreka [JOK
[IpeoOpa3zoBanue anredbpanyecKux https://m.edsoo.ru/7f444a94
BBIPXKXCHHM, TOMMYCTHMbIE 3HAYCHHUSI
[ToBTOpeHnue, 0600IIeHNE U
cuctemMaTu3anus 3HaHui. OyHKINU: but6mmoreka [JOK

95 o
MIOCTPOCHHE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIHHA
[ToBTOpeHnue, 0600IIeHNE U

9% cuctemMaTu3anus 3HaHui. OyHKINK: butmmorekxa [JOK
MOCTPOCHUE, CBOMCTBA U3YUCHHBIX https://m.edsoo.ru/7f444144
byHKIHHA
[ToBTOpEeHHE, 0000IIIEHUE U
cucremaTu3auus 3HaHui. OyHKIHU: bubnmoreka [JOK

97 o
MOCTPOEHNE, CBOMCTBA N3yUEHHBIX https://m.edsoo.ru/7f44516a
byHKIMI
[ToBTOpeHnue, 0600IIeHNE U

08 cuctemMaTu3anus 3HaHui. OyHKINK: but6mmoreka [JOK

IIOCTPOEHUE, CBOMCTBA U3yUYEHHBIX
byHKIHHA

https://m.edsoo.ru/7f4452¢e6
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99

[ToBTOpEeHmE, 0000IIEHNE U
CHUCTeMaTU3alsl 3HAHUM.
['padpuaeckoe pereHne ypaBHEHHI
U UX CUCTEM

bubmuoreka [IOK

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

100

[ToBTOpEeHue, 0600IIeHNE U
cCHUCTEMaTU3alysI 3HaHUH.
I'paduueckoe penienre ypaBHeHUH
U MX CHCTEM

101

Hrorosast koHTpOIbHAs paboTa

102

O00011eHrEe U CUCTEMATU3 AL
3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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MPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHON ITIPOTPAMMABI

7 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

Yucia ¥ BEIYUCIIEHUSA

1.1

BeimonHATe,  co4yeTras  yCTHBIE M IIHCBMEHHBIE  IIPUEMBI,
apupMeTHYECKUe JeHCTBUS C pallMOHAILHBIMU YHCIIAMHU

1.2

Haxoautb 3HAYEHUS YHCIIOBBIX BBIPAXKEHHUI, MPUMEHSTh
pa3zHoOOpa3HbIe CIOCOOBI M MPUEMBI BEIYUCICHUS 3HAYCHUN APOOHBIX
BBIPOKEHHH, COJEPKANX OOBIKHOBEHHBIC U ACCATHIHBIC TPOOH

1.3

[lepexoaute oOT oOmHOW (GOpPMBI 3amUCH YUCET K  JIPyrou
(mpeoOpa3oBbIBaTh  AECATHYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBCHHYIO B JICCATHYHYIO, B YaCTHOCTH, B OCCKOHECYHYIO
JECSITHYHYIO IPOOB)

1.4

CpaBHI/IBaTB " yIopsAa04YnBaTh paliliOHAJIbHBIC YUCJIa

1.5

OxpyrnsTh uncia

1.6

BBINONHATE NPUKHUIKY W OLICHKY pPE3yJIbTaTa BBIYUCICHUN, OLEHKY
3HQYEHUM YHUCIOBBIX BBIPAKECHUN. BBINOIHATH JEUCTBUS  CO
CTCIICHsAMU C HaTypaJIBHBIMI/I I1O0Ka3aTcCIIsIMU

1.7

[IpuMeHATh mNpU3HAKU JEIMMOCTH, pPa3J0KEHHE Ha MHOXUTEIU
HATypaJIbHBIX YHCEll

1.8

Pemlate  mpakTUKO-OPUEHTUPOBAHHBIE  3aJayd, CBA3aHHBIE C
OTHOIIEHUEM BEJINYHH, MIPOMOPIHOHATBEHOCTHIO BEJINYHH,
IIPOLEHTAMH, HWHTEPIPETUPOBATL PE3YyIAbTAaThl pPELICHUS 3axad ¢
y4€TOM OrpaHWUYCHHIA, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPHUBAEMBIX
00BEKTOB

AnrebpanyuecKue BbIPAKCHHS

2.1

Hcnonb3oBaTth  anreOpanveckyrd TEPMUHOJOTHIO U CHMBOJHKY,
IIPUMEHSATH €€ B MpoLiecce OCBOEHHs y4eOHOro Marepuasia

2.2

Haxomuts 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPH  3aJlaHHBIX
3HAUYEHMSIX MMEPEMEHHBIX

23

BeimonHATe TIpeoOpazoBaHUsl IIEJIOTO  BBIPAKECHHS] B  MHOTOYICH
MpPUBEJACHUEM MOJIOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK

24

BEIONHATE YMHOKEHHE OJHOYICHAa Ha MHOTOWIEH M MHOTOYJICHA Ha
MHOTOYJIEH, TPUMEHATh (OpMysbl KBaJpaTa CyMMbl W KBajpaTa
pa3HOCTH

2.5

OcyiecTBIATh pa3ioKeHNE MHOTOYJIEHOB HA MHOXKHUTEIH C IOMOIIBIO
BBIHECEHMSI 32 CKOOKU OOILIEr0 MHOXHTENS, TPYINIUPOBKU CIaraeéMbIX,
npUMeHeHHs (HOPMYJIT COKPALIEHHOTO YMHOXKEHHUS
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[TpumensTh mpeodpazoBaHUSI MHOTOUJICHOB JIJISl PELIECHUS PAa3IMYHBIX

2:6 3a]1a4 U3 MAaTEMaTUKH, CMEXKHBIX IIPEAMETOB, U3 peabHON IPAKTUKHU
27 Hcnonb30BaTh CBOMCTBA CTEMEHEW € HATYypAJIbHBIMHU I10KA3aTENISIMU
' JUTs TIPe0Opa30BaHUs BRIPAKCHHI
3 VYpaBHEHHUsI U HEpAaBEHCTBA
Pemiate nuHEHHBIE ypaBHEHUS C OJHOW TEPEMEHHOM, NPUMEHSA
3.1 IIpaBWIa Mepexoaa OT UCXOJHOTO ypaBHEHHS! K PaBHOCHIBHOMY €MY.
[IpoBepsTh, ABASETCS JIU YUCIO KOPHEM YPaBHEHUS
39 HpI/IMeHﬂTVL rpadguueckue METOAbl TpPU PELIEHUU JIMHEHHBIX
YpaBHEHHUH U UX CUCTEM
33 [TonGupath mpuMepsl Hap YKcen, SBISIONIMXCS pPelIeHHeM JTUHEHHOTO
YPaBHEHHUSI C ABYMsI IEPEMEHHBIMU
CTpouTth B KOOpAMHATHOM TIOCKOCTH IpaduK JTMHEHHOTO YpaBHEHUS C
3.4 IBYMsI NIEPEMEHHBIMH; IOJb3yICh TpadUKOM, MPUBOAUTH MPUMEPHI
pellIeHus] ypaBHEHUS
35 Pemrate cuctemsl 1BYX JTUHEHHBIX YPAaBHEHUU C ABYMS IIEPEMEHHBIMU,
' B TOM 4HcIIe rpaduyecKku
CocTtaBisaTh ¥ pemaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHWHBIX
3.6 YPaBHEHUH 10 YCIIOBUIO 3aJa4l, HUHTEPIIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3aJ]a4M [TOJYyYEHHBIN pe3yIbTar
4 Koopaunats! u rpadpuku. yHkImn
N300paxaTh Ha KOOPAMHATHOM MpPSIMOMl TOYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpAMHATaM, Jy4d, OTPE3KH, WHTEPBAJbI, 3alHChIBaTh
YHCIIOBbIE TPOMEKYTKH Ha alire0pandeckoM si3bIKe
49 OTmeuaTs B KOOPAMHAaTHOM IUIOCKOCTM TOYKM IO 33JaHHBIM
KOOPJIMHATAM
43 Crpouth rpaduku auHeHHBIX GyHKIHH. CTpouTh rpaduk yHKIUN Y
' = x|
OnwuceiBaTh C MOMOIIBIO (YHKIUN HM3BECTHBIE 3aBUCHMOCTH MEXKIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpPEMs, PACCTOSHHE, LE€HY, KOJHMYECTBO,
CTOMMOCTb, TPOU3BOIUTENLHOCTh, BpeMsi, 00BEM pabOThI
4.5 HaxonuTs 3HaueHne QyHKIMH 10 3HAYCHUIO € apryMeHTa
[TonumaTts rpaduyeckuii crnocod TPEACTaBICHUS U aHAIM3a
4.6 uH(popMaluy, U3BIEKAaTh W HUHTEPIPETUPOBATh HH(OpPMALMIO U3
rpaMKOB peabHBIX MPOLECCOB M 3aBUCUMOCTEMN
8 KIIACC
Kon .
poBepsIeMoro IIpoBepsiemble Npe1MeTHbIe Pe3yIbTaTbl 0CBOCHHs OCHOBHO
00pa3oBaTeJIbHON MPOrPaMMbI OCHOBHOT'0 0011ero 00pa30BaHUs
pe3yJbTarta

1

Yucna 1 BEIUMCIIEHUS

1.1

Hcmonn30BaTh Ha4dyaJIbHBbIC MMpEaACTaBJICHUA 0 MHOKECTBC
HGﬁCTBHTGJ’IBHHX YUCCIl OJisd1 CpaBHCHM, OKPYIJICHHUA U BBILII/ICJ'IGHI/II\/'I,
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n300pakaTh [JEHCTBUTENBHBIE YHUCJIA TOYKAMU Ha KOOPIUHATHOU
IpsAIMOI

1.2

[IpuMeHATH MOHATHE  APU(PMETUUYECKOTO  KBAJAPATHOTO  KOPHS,
HAaXOJUTh KBaJpaTHble KOPHHU, HCIONb3yd MpPH HEOOXOAUMOCTU
KaJIbKYJISTOP, BBIIOJIHATH MPE0Opa30BaHMsl BHIPAKEHUH, COEpKAIIUX
KBaJIpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEM

1.3

Hcnonp3oBaTte 3amucu  OONBIIMX W MaJbIX YHCEN C MOMOIIBIO
JECSITHYHBIX Apobeli u creneneit uncna 10

AnrebpanyuecKue BbIPAKCHHS

2.1

[IpuMeHATh TOHATHE CTENEHU C LEJbIM IOKa3aTelieM, BBINOIHAThH
peoOpa3oBaHUs BBIPAKEHUH, COAEPKAIIUX CTENEHHM C LENbIM
MoKa3aTesaemM

2.2

BrImmonmHATE  TOXAECTBEHHBIE  NMPeoOpa3oBaHHS  pallMOHATBHBIX
BBIPQKEHHII HA OCHOBE MpPABUJ JACHCTBUM HAJ MHOTOWICHAMHU U
anredpandecKuMu Ipo0sMu

23

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

24

[IpumensTh nMpeoOpa3oBaHUs BBIPAKEHUH ISl PEIICHUS Pa3TMYHBIX
3a/1ay U3 MAaTeMaTHKU, CMEXHBIX MIPEAMETOB, U3 PEAIbHON MPAKTUKHU

YpaBHEHHUs U HEpABEHCTBA

3.1

Pemarp nuHeNHBbIE, KBaJApaTHbIE YPAaBHEHHs U pallOHAJIbHbIE
YpaBHEHUs, CBOJSIIMECS K HUM, CUCTEMBI JIByX YPaBHEHHU C JByMs
IIEPEMEHHBIMU

3.2

[IpoBoauTh mpocCTEWllIMEe HCCIENOBAaHUA YpPaBHEHUHW UM CHUCTEM
ypaBHEHHH, B TOM 4YHCIE C TpPUMEHEHHEM TIpapUuecKux
Mpe/cTaBiIeHU (yCTaHaBIMBaTh, UMEET JIU ypaBHEHHE WJIM CHCTEMa
YPaBHEHUH pEILIEHUs, €CJIU UMEET, TO CKOJIBbKO, U IPOYEE)

33

[lepexoguts OT crnoBecHOW  (OPMYTUPOBKM 3amaud K €€
anreOpandeckol MOJENM C MOMOILBIO COCTABJICHHS ypaBHEHHS WU
CUCTEMBbl  ypPaBHEHUMN, WHTEPIPETUPOBATL B  COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJTY4YCHHBIN pe3ynbTaT

3.4

[IpuMeHATH CBOKCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JIMHENHbBIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U MX CHUCTEMBI,
naBaThb  rpaduuecKkyr0  WUIIOCTPAlMI0O  MHOXECTBA  pelleHui
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

4.1

IlonuMaTe ¥ HCIOJIB30BATH q)YHKI_II/IOHaJ'IBHBIe IIOHATUA U A3BIK
(TepMHHBI, CHMBOJUYECKHE OOO3HAYEHUS), OMPEICIATh 3HAYCHHUE
(GyHKIMU 1O 3HAYEHHMIO apTyMEHTa, OMpPENeNsiTh CBOWCTBA (YHKIMU
1o e€ rpaduky

4.2

Ctpouts rpaduku 3eMeHTapHbIX (YHKIUN BUA:
vy=k/x

<
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kix

, ¥ =X y = X% y = [X|, onuChIBaTh CBOWCTBA YUCIOBOW (DYHKIMH IO €€
rpadguky

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

Yucna 1 BEIUMCIIEHUS

1.1

CpaBHI/IBaTB U YHOpAAOYMBATH pPALMOHAJIBHBIC W HUPpaAlUOHAJIBHBIC
qucia

1.2

Brimonuate apudmMernueckue ASUCTBUS C pallMOHAIBHBIMUA YUCIAMH,
coueras YCTHBIE U IUMCBMEHHBIE IPUEMBI, BBIIIOJIHATh BBIYUCICHUSA C
HUPPALMOHAIBHBIMU YU CIIAMHU

1.3

HaxonuTe 3HaueHusi creneHeld ¢ LEJIbIMU IOKAa3aTeIsIMU U KOPHEW,
BBIYUCIIATH 3HAYEHUST YUCTIOBBIX BBIPAKEHUN

1.4

OKpyrATh NEHCTBUTENBHBIE YHCIIA, BBITOIHATD IPUKUIKY PE3yIbTaTa
BBIYMCIICHH, OLIEHKY YMCJIOBBIX BBIPAXKEHUN

YpaBHEHHUs U HEpABEHCTBA

2.1

Pemarp uHeWHblE W KBaJgpaTHble ypaBHEHUs, YpPaBHEHHS,
CBOJAIIUECS K HUM, IPOCTEHIIINE TPOOHO-pallMOHANIbHbIE YPaBHEHUSI

2.2

Pemate cucteMsl IByX JMHEHWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMU
U CUCTEMBI IBYX YPaBHEHHH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBISAETCS
JIMHEUHBIM

23

Pemate TekcTOBBIE 3a7ayM alreOpandeckuM CIIOCOOOM C MOMOILBIO
COCTaBJICHUS] ypPaBHEHUS WIIM CHCTEMBl JBYX YPaBHCHHH C JIByMs
NEPpCMECHHBIMU

24

IIpoBoauTh mpoCTEWIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
ypaBHEHHH, B TOM 4HuClIe€ C IPUMEHEHHEM TIpapUUecKux
IIpeICTaBICHUH (HallpuMep, yCTaHaBIMBaTh, UMEET JI YPaBHEHUE WU
cucTeMa ypaBHEHUH peleHus], €ClIi UMEET, TO CKOJIbKO)

2.5

Pemlate  nuHEHHBIE  HEpPAaBEHCTBA, KBAJApPATHBIE  HEPABEHCTBA,
M300pakaTh pEICHHE HEPABEHCTB HA YHCIIOBOW MPSMOM, 3alHCHIBAThH
penieHne ¢ NIOMOLIBI0 CUMBOJIOB

2.6

Pemarp cucteMbl JHMHEWHBIX HEPaBEHCTB, CHCTEMbl HEPAaBEHCTB,
BKIIIOYAIONME KBAJAPATHOE HEPABEHCTBO, U300paxarh peIICHUE
CUCTEMbl HEpaBEHCTB Ha YHMCIIOBOI MpsSMOii, 3amMChIBaTh pEIICHHUE C
MOMOIIIbIO CUMBOJIOB

2.7

Hcnonb30BaTh HEpaBeHCTBA NP PELICHUH Pa3IMUHBIX 3a]a4

OyHKIUU

3.1

PacnosnaBate  QyHKIMM ~ W3ydeHHBIX  BUAOB.  [loka3wiBaTh
CXEMAaTUYECKHU PACIIOIOKEHHE Ha KOOPJIUHATHON TUIOCKOCTH TpaduKoB
bynkumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

48




3HA4YCHHUH KO3 (HUIIMEHTOB, OMTUCHIBATh CBOMCTBA (DYHKITHI

[Toka3piBaTh CXEMATHYECKHM PACIOJIOKEHHE HAa KOOPAWHATHOU

3.2 IUIOCKOCTU TpadukoB GyHKUUN Buma y = VX, y = |X| U ONHUCHIBATh
cBoiicTBa (hyHKITUI
Ctpoutb M M300paxaTbh CXeMaTU4YECKU TIpauKd KBaJPATUYHBIX
33 (GyHKUIMH, ONUCBHIBATH CBOWMCTBA KBAaAPATHYHBIX (YHKIMHA 1O HX
rpadukam
Pacnio3HaBaTh KBaapaTW4Hyr0 (YHKIHIO 1O (Qopmyse, NPUBOAUTH
3.4 IpUMEpHl KBAJpPAaTHUHBIX (DYHKIUN M3 peaNbHOW >KU3HU, (PU3HKH,
reoOMeTpUH
4 Apudmerndeckass 1 TeOMETPUIECKas TPOTPECCUU
41 Pacrnio3HaBath apupMeTHYEeCKyl0 U F€OMETPUUECKYIO IPOTPECCHH MPH
’ Pa3HBIX crioco0ax 3agaHus
BbINONHATE BBIUKCIEHUS C HUCMOJNb30BaHUEM (QOPMYN #-TO YJIEHa
4.2 apu(METHYECKOW U T€OMETPUYECKON MPOrpeccHii, CyMMBbI HEPBBIX N
YJICHOB
43 N300pakaTh 4iI€Hbl MOCIEI0BATEIBHOCTH TOUYKAMH Ha KOOPIUHATHOM
IJIOCKOCTH
Pemrates 3amauu, CBA3aHHBIE C YUCIOBBIMH IOCJIEIOBATEIbHOCTSAMH, B
4.4 TOM 4YHCIIe 3aJadyd W3 peabHON JKM3HU (C HCIOJIB30BAaHUEM

KaJIbKYJSATOPA, IUPPOBBIX TEXHOJIOTHIN)
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IMPOBEPAEMBIE 3JIEMEHTbBI COJAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna u BBIYUCIEHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXo] OT OAHOH (OpMBI 3amucu
1.1 npoberi k apyroi. IloHsTHE palMOHAJIBHOTO YHWCIA, 3alUCh, CPAaBHEHHE,
YIOPSAI0YMBAHUE PAIIMOHAIBHBIX YHCEIl
12 ApudmeTndeckne ASUCTBUS C pallMOHATBLHBIMU YKcIaMu. Permenne 3amaq u3
peaNbHOM MPAKTHKYU HA YacTH, HA IPOOH
13 CremeHb C HaTypaJbHBIM [OKa3aTelleM: OIpelesieHre, IpeoOpazoBaHue
BBIpaXXEHHI Ha OCHOBE OIpeieNieH s, 3aUCh OOJBIIUX YUCEI
1.4 [TpoueHTsl, 3amuch TPOLEHTOB B BHIE ApoOU U ApoOU B BUJE MPOIECHTOB.
Tpu OCHOBHBIE 33]]Ja4M Ha MPOLEHTHI, pEIICHUE 33]]a4 U3 PeaIbHON MPAKTUKHU
15 [IpuMeHnenne mNpuU3HAKOB ACIUMOCTH, PA3JI0KEHHE Ha  MHOXKHUTEIH
HaTypaJbHbIX YHCET
16 PeanbHble  3aBUCMMOCTH, B TOM 4Hciae TMpsMas M oOpaTHas
MPONOPIIMOHAIIBHOCTH
2 AnreOpanyecKue BhIPAKCHHS
21 [lepemeHHbIE, UHCTOBOE 3HAYEHUE BBIPAXKEHUS C NepeMeHHOH. JlonmycTrumsle
3HAYCHUS IEPEMEHHBIX
29 [IpencraBneHre 3aBUCHUMOCTH MEXAY BEIUYMHAMH B BHIE (DOPMYIIBL
) Brruncnenus no ¢popmynam
23 [IpeoOpazoBanne  OYKBEHHBIX  BBIPQKEHHUH, TOXKIECTBEHHO  pPaBHbIE
BBIPKEHUS
24 CBolicTBa CTENEHU C HATYpaJIbHBIM M1OKa3aTeIEM
25 OnHounenbl 1 MHoroujieHbl. CteneHb MHorousieHa. CiokeHre, BhIYMTaHUE,
YMHO>KE€HHE MHOTOYJIEHOB
26 DopMyIbl COKPAIIEHHOTO YMHOXEHUS: KBaJAPaT CYMMbI M KBaJApaT pa3HOCTH.
dopmyna pa3HOCTH KBaapaToB. Pa3nokeHne MHOrOUJI€HOB HA MHOKUTENIN
3 YpaBHeHuUst
31 VYpaBHEHHE, KOpPEHb YpaBHEHUs, TpaBuia npeoOpazoBaHusl ypaBHEHUS,
PaBHOCUIILHOCTh YPAaBHEHUI
39 JIuneitHoe ypaBHEHHE C E);[HOI?I HepeMeHvHoﬁ, YUCJIO KOPHEW JMHEWHOrO
YpaBHEHUS, PEIICHNE JINHEWHBIX YPAaBHEHUU
3.3 CocraBnenue ypaBHevHHﬁ MO0 YCJIOBUIO 33/1aud. PerneHne TEeKCTOBBIX 3a7ay C
MOMOIIbIO YPABHEHU I
3.4 JluHeitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema IByX JMHEWHBIX YpaBHEHMH C ABYMs IepeMEHHbIMH. PerieHue
3.5 CUCTEM YpaBHEHHI CIOcOOOM MOJCTaHOBKH. [IpuMepsl pemieHus: TEKCTOBBIX

3a/1a4 C TIOMOIIIBI0 CHCTEM YpPaBHEHUM

50




4 Koopaunate! u rpadpuku. OyHKIUN
4.1 Koopaunara Touku Ha ipsiMoi
49 LII/ICJ'IO]EBIe MPOMEXYTKH. PaccTosHre Mexay NBYyMS TOUKAMH KOOPIMHATHOMN
npsiMOi
43 [IpsimoyronbHas CHCTEMA KOOPAMHAT, OCH Ox u Oy. AGcuucca U opaMHATA
TOYKH Ha KOOPJUHATHOMN TIOCKOCTH
44 [Tpumepsr prl(bI/IKOB, 3amaHHbIX (popmynamu. UteHue rpaduKOB peabHBIX
3aBUCUMOCTEN
4.5 [Tonsitue pynkuuu. I'paduk Gynkiuu. CBolicTBa PyHKITUN
4.6 Jlunetinas pyukmus, e€ rpaduk. ['paduk pyHKImm y = [X|
47 Fpaq)nqecime pEellIeHHE JIMHEWHBIX YPABHEHHH W CHUCTEM JIMHEWHBIX
ypaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COJAEePKAHUS
1 Uucna v BBIYUCIEHUS
11 KBagpatuslii kopeHb u3 uuncna. lloHsTHe 00 WpparMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNUS HPPALMOHAIBHBIX YHCET
CpoiicTBa apudMETHYECKUX KBaJIpATHBIX KOPHEH W HX MPUMEHEHHE K
1.2 peoOpa30BaHUI0 YUCIIOBBIX BBHIPAKEHUH M BBIYHCICHUSM. J|eHCTBUTEIbHBIE
qrcna
1.3 CreneHsb ¢ 1enbIM MokaszaTesieM U €€ cBoiicTBa. CTaHaapTHas 3alKUCh YKcia
2 AnreOpandeckue BoIpaKeHUS
2.1 KBanpaTHblii TpEXUIeH, pa3oKeHUE KBAPATHOTO TPEXWICHA HA MHOKUTEIIN
2.2 AnreOpanueckas Apodb. OCHOBHOE CBOMCTBO anreOpandeckou 1poou
23 CrnoxeHue, BBIUUTaHHE, YMHOXKEHHE, JIeIeHUE anreOpandeckux apooei
24 ParonanbHble BRIpakeHUs U UX TpeoOpa3oBaHue
3 VYpaBHEHMsI U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyna KOpPHEH KBaJIpaTHOTO YpaBHEHHUS.
Teopema Buera
3.2 Pemenue ypaBHeHM, CBOAAIINUXCS K TUHEUHBIM U KBaJAPATHBIM
33 [Tpocreiimue ApoOHO-paLlMOHATIbHbBIE YPAaBHEHUS
I'padmueckas nHTEpHpeTanysi ypaBHEHUIH C ABYMS MEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YPaBHEHUH C JABYMs IepeMeHHbIMU. [IpuMepsl pemenus cucrem
HEJIMHEUHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU
3.5 Perienue TeKCTOBBIX 3a/1au aJire0pandeckuM cnocobom
3.6 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0JHOI NTepeMEHHOMN
3.8 PaBHOCMIIBHOCTh HEPABEHCTB
3.9 JIvuHeliHbIe HEpaBEHCTBA ¢ OJHON TEPEMEHHOM
3.10 CucreMbl TMHEUHBIX HEPABEHCTB C OJJHOM MEpEMEHHON
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4

OyHKIUU

[Tonstne ¢yakuuu. OOmacTe ompeneleHUs W MHOXKECTBO 3HAYCHUU

4.1 o
¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkuuu. UreHue cBocTB GyHKIMHU N0 €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKIUN, OTPAKAIONIUX pPeaTbHbIE MPOLECCHI
44 @OyHKIIUN, ONMHUCHIBAIOIIME TPSAMYI0 M OOpaTHYIO MPOIMOPIUOHANbHBIE
3aBUCUMOCTH, UX TpaQuKu
4.5 OyHKIUU y =x?% y = x?
4.6 Qynkiun y = Vx, y = |x|
4.7 I'paduueckoe pelnieHre ypaBHEHUN U CUCTEM ypaBHEHHN
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna v BBIYMCIICHUS
11 PanponanbsHble yMcla, MppalMoOHANIbHBIE YHCNIA, KOHEYHbIE M OECKOHEUHbIE
' JeCITUYHBIE JPOOH
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, IeHCTBUTENbHbIE YUCIa KaK OECKOHEUHbIE
12 JecATUYHbIe ApoOH. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXY MHOKECTBOM
’ JIEUCTBUTENIbHBIX YHUCEN U KOOPAUHATHOM NpsAMoil. CpaBHEHUE IEMCTBUTEIbHBIX
4yucell
1.3 ApudmeTndeckre IeHCTBUS C TEHCTBUTEILHBIMU YHUCITAMH
W3mepenus, npubimxenus, oueHkd. PazMepsl 00BEKTOB OKPYXKAIOIIET0 MUpA,
1.4 JUINTENIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. ITpubnnxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh npuOmmkeHus. Okpyrienue uncen. [Ipukunka u omeHka
PE3yJIbTaTOB BBIYUCICHUI
2 YpaBHEHMS ¥ HEPABEHCTBA
2.1 YpaBHEHUsI C OJHON IEPEMEHHOU
2.2 JIuneliHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEMHBIM
2.3 KBanparnoe ypaBHeHue. PerieHue ypaBHeHH, CBOJAIIMXCS K KBaIpaTHBIM
24 EI/IKB.?.,[[pa;FHOG YPaBHEHHUE. IIpumMepsl pelieHuss YypaBHEHHM TpPETbed W
YETBEPTOM CTENEHEHN Pa3IOKEHUEM Ha MHOXKHUTEIN
2.5 Pemenue npoOGHO-palinoHaIbHBIX YPaBHEHUI
2.6 CucreMbl ypaBHEHUH
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €r0 TpauK
2.8 Pewienne cucreM IByX JIMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU
29 PemeHvHe CUCTEM JBYX YPaBHEHHM, OJHO M3 KOTOPBIX JIMHEWHOE, a Ipyroe —
BTOPOH CTENECHU
2.10 I'paduueckas MHTEpIIpETALMsS CUCTEMBI YPABHEHUI ¢ ABYMS IEpEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelieHne MMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
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2.14

Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOM

2.15 KBanpaTHbie HepaBeHCTBa
216 ['padmyeckas uHTEprpeTanysi HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JBYMS
IEPEMEHHBIMU
3 DyHKIIMU
31 Kpanparuunas ¢ysakmus, e€ rpadpuk u cpoictBa. [lapabGona, KOOpIUHATHI
BEPIINHBI TapadoJIbl, OCb CHMMETPUHU MTapadOJIbI
3.2 I'paduku Gynkuuit y=kx, y=kx+b u ux cBoiicTpa
33 I'paduku Qynkuuit y=k/x, y = x° 1 UX cBOWCTBa
34 I'paduku GyHKIUH , ¥ UX CBOMCTBA
4 UucnoBble NOCIEA0BATENBHOCTH
41 Omnpeznenenue u crocoObl 3aJaHUsI YUCIOBBIX MOCIEI0BATENbHOCTEH. 3aaHue
MOCJIEIOBATEIILHOCTH PEKYPPEHTHOM hopMyIoi u popmyIioit n-ro dieHa
49 Apudmernueckass mporpeccus. Dopmynbl xn-ro uieHa apuPpMETHIECKOM
IIPOIPECCUH, CYMMBI IIEPBBIX /1 YICHOB
43 I'eomeTpuueckas mnporpeccus. DPopMynbl #1-TO  4WIEHA T'E€OMETPUUYECKOM
IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWICHOB
4.4 N3o0paxkenne wieHOB apu(PMETHUYECKOM U TeOMETPUYECKOH IMpOrpeccHid
’ TOYKAMHU Ha KOOPJAMHATHOM MIIOCKOCTHU. JINMHEWHBINA U SKCITOHEHIIMATBHBINA POCT
4.5 C10KHbI€ TPOLEHTHI
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IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHMSI OCHOBHOM OBPA30OBATEJILHON ITPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOI'O
o0u1ero oopaszoBanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh MOHATHUSAMU: MHOXKECTBO, ITOJAMHOKECTBO,
olepanuy HaJ MHOXKECTBAMHM; YMCHHME OIEPUPOBATh IOHATHIAMM:
rpad, cBs3HBINH rpad, AepeBo, IHMKI, TPUMEHATh WX TPH PEIICHUH
3aJa4; yMEHHE UCIIOIb30BaTh IpauuecKoe NpeiCcTaBIEHUE MHOKECTB
IUIS OIIMCAaHMs peabHBIX MPOLIECCOB U SBIECHUI, NPU PELICHUM 3a7ad
U3 APYrux y4yeOHBIX MPEAMETOB

YMeHue onepupoBarh MOHITHSIMH: ONpPEIENICHHEe, aKCHOMa, TeopemMa,
JI0KA3aTelIbCTBO; YMEHUE pACIO3HAaBaTh HCTUHHBIE U  JIOXKHbBIC
BBICKA3bIBAHUS, MPHUBOJUTH MNPUMEPhl U KOHTPIPHUMEPHL, CTPOUTH
BBICKA3bIBAaHUS M OTPHIIAHUS BBHICKA3bIBAHUI

YMeHue onepupoBarh MOHATHSAMU: HATYPAIBHOE YHUCIO, IIPOCTOE U
COCTaBHOE YHCJIO, [JEIMMOCTh HATypaJbHBIX YHCET, NPU3HAKU
JIETUMOCTH, LEJI0e YUCIIO0, MOAYJb 4YHcia, OOBIKHOBEHHAs Apo0b H
JecATu4Has ApoOb, CTAHJAPTHBIA BUJ UYUCIIA, PALMOHAIBHOE YHUCIIO,
UppalMoOHAIbHOE YHCIO, apu(MeTHYeCKUd KBaJApPaTHBI KOPEHb;
YMEHHME  BBIIOJHATH JEUCTBUSA €  4YHCIAMH, CpaBHHBATb H
yIOpSAOYMBATh 4YHUCIA, IPEACTABIATh 4YHUCJIAa HAa KOOPAMHATHOMN
IPSIMOW, OKDYIVIATH YHUCIA; yYMEHHE JAelaTh INPUKHUIKY U OLEHKY
pe3yJibTaTa BBIYMCIEHUN

VYMeHHue omnepupoBaTh MOHATHSAMHU: CTETEHb C LEJNBIM ITOKa3aTeseM,
apu(MeTHYECKUI KBaJpaTHBI KOpeHb, MHOTOYIEH, ajredpanyeckas
apo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATYPalbHOW CTETeHH
Oonbllle €AMHUIBI; YMEHHE BBIOIHATH pPACcYETl 1O (opMysam,
npeoOpa3oBaHUsl LENbIX, JIpOOHO-pAallMOHATBHBIX BBIPOKEHUH U
BBIPRXEHUI C KOPHSAMH, Pa3oKEHHE MHOTOWJIEHa HAa MHOXKUTENH, B
TOM 4HCJE€ C HCHOJb30BaHWEM (GOPMYN pPAa3HOCTH KBAJpaToB U
KBaJ[paTa CyMMBbI H Pa3HOCTH

YMeHue onepupoBaTh MOHATUSAMU: YUCIOBOE PABEHCTBO, YPAaBHEHHE C
OJIHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHME pellaTh JIMHEHHbIE U KBaJpaTHbIE YpaBHEHHS,
IpOOHO-pALlMOHATIBHBIE YPAaBHEHUS C OAHON NEPEeMEHHOW, CHUCTEMBI
JBYX JIMHEHHBIX ypaBHEHUH, JIMHEHWHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOH, B TOM UYHCJE€ IPU PELIEHUH 3a/1ad U3 APYTruxX MpeIMETOB
U TIPaKTUYECKUX 3aJa4; YMEHHE HCIIONIb30BaTh KOOPAMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IUIOCKOCTh U HM300paKeHUs peleHHi
YPaBHEHH, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUIMH: QYHKIHS, Tpaduk QyHKIIUU, HYIU
GbyHKIUHY, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKH
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BO3pacTaHusi, yOBIBaHWs, HAWOOJbIIEE ¥ HaUMEHbIIEE 3HAUYCHUS
byHKIMNT; yMeHue OIIepUPOBATH HOHSATHSMHU: npsiMast
MPONOPIIMOHAILHOCTh, JTHHEWHAs (QYHKIUS, KBaApaTuIHas (yHKIIHS,
oOpaTHasi TPOMOPLUOHANBHOCTb, Mapaboia, rumepoosa; yMmeHue
CTpouTh rpaduku GYHKIIUHA, UCTIOIB30BaTh TPadUKH I ONIPEACIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHUMOCTEH, IJIsl PELICHHs 3a/a4 U3 APYTHX
VU4eOHBIX TIPEIMETOB M pPEaJbHON JKU3HH; YMCHHE BBIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEX]Ty BETHUYUHAMHU

Ymenue OIIepUpOBAThH HOHSTUSMHU: I10CJIEI0BATENBHOCTD,
apudmeTrnyeckass U TeoMeTpuyeckass  IPOTPEecCUu;  YMEHHE
UCIOJIb30BaTh CBOMCTBA MOCIENOBATENLHOCTEH, (HOPMYIBI CYMMBI U
o0miero 4jeHa MpU pelIeHUuH 3a/ad, B TOM 4YHCIEe 3a1ad U3 APYTUx
y4eOHBIX IPEIMETOB U PEaTbHOM KU3HU

YMeHue pemarb 3a7aud pa3HbIX TUIOB (B TOM YHUCJE HA MPOLEHTHI,
IO W 4YacTH, JBUXKEHHE, paldoTy, IeHy TOBAapOB MU CTOMMOCTh
MOKYTIOK U yCITyT, HAJIOTH, 3a]]a41 U3 00JIACTH YIPaBICHUS JINYHBIMU U
ceMeHbIMU  (UHAHCAMM); YMEHHE  COCTABJIATH  BBIPAXKEHUS,
yYpaBHEHHUs, HEpPAaBEHCTBA M CHCTEMbl [0 YCJIOBHUIO 3aJayH,
UCCIIEIOBATh MOJIYUEHHOE PELIEHUE U OLEHUBATh MPaBIONOA00HOCTh
MOJIYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBaTh HMOHATHAMU: GHUrypa, TOUKA, OTPE3OK, MpsiMasd,
Jyd, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHHUK, paBHOOEPEHHBII
U PaBHOCTOPOHHHUH TPEYroJIbHHUKH, MPSAMOYTOJIbHBIA TPEYTrOJNbHUK,
MenuaHa, OMCCEKTpHCAa M BBICOTA TPEYrOJIbHUKA, YETHIPEXYTONbHUK,
napajjiesiorpaMM, pomMO, TNPSMOYTrOIbHHUK, KBaJpaT, Tpamleuus;
OKPYKHOCTB, KPYT, KacaTellbHast; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH
¢urypamu; ymeHue pemaTh 3aJayd, B TOM YHCJE U3 MOBCEIHEBHOU
’KM3HU, Ha HAXOXJCHWE T'€OMETPUYECKHX BEIHMYUH C NPUMEHEHHEM
M3YUEHHBIX CBOMCTB UTYp U (PaKkToOB

10

VYMeHue omepupoBaTh IOHATHSMU: PABEHCTBO (HTYp, PaBEHCTBO
TPEYTOJIbHUKOB; TMapaUIeIbHOCTh W TMEPHEHIUKYISPHOCTh MPSMBIX,
yroa MeXIy TMpsMBIMH, TEPIEHANUKYISAp, HAKIOHHAS, IPOCKIHS,
nonobue ¢puryp, noo0HbIe TPEYTOJIbHUKH, CHMMETPHSI OTHOCUTEIIEHO
TOYKM W TPSAMOW; YMEHHE DPACIO3HABaTh PaBEHCTBO, CHMMETPHIO U
nonobue ¢uryp, napamienbHOCTh U NEPHEHIUKYISIPHOCTD MPSMBIX B
OKPY’KaIOIIeM MHpe

11

YMeHue omnepupoBaTh TOHATHUAMH: JUIMHA, PACCTOSHUE, YTOJI
(BeMiMuMHA yrja, CUHYC M KOCHUHYC yIja TPEYroJbHUKA), IIOLIAMb;
yYMEHHUE OIEHHUBATh Pa3Mephl MPEIMETOB U 0OBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE NpUMEHATh (OpMynsl TepuMeTpa U IUIOLIAAX
MHOTOYTOJLHUKOB, JITMHBI OKPY>KHOCTH W IUIONIAAM Kpyra, o0bema
NPSAMOYIOJIBHOI'O IapaJUIeNIENUuIeNa; yYMEHUE IMPUMEHATh INPHU3HAKU
PaBEHCTBA TPEYTrOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJbHUKA,
teopemy Iludaropa, TPUTOHOMETPUYECKUE COOTHOILICHUS  JUIS
BBIYMCIICHUS JJIMH, PACCTOSTHUM, IIONaneH

12

YMeHne wu300pakarh IUIOCKHE (QUTYpI W HX KOMOWHAIWH,
POCTPAHCTBEHHBIE (UTYPbl OT pPYKH, C TIOMOUIbIO YEPTENKHBIX
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MHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIU
CUMBOJILHOMY OITUCAHUIO

13

VYMenune OIICpHUPOBATH IIOHATUAMMNU: MMpAMOYTOJIbHAA CUCTEMa
KOOpJMHAT, KOOPJAMHAThl TOYKH, BEKTOp, CyMMa BEKTOpOB,
MIPOU3BEICHUE BEKTOPA HA YUCIIO, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB;
YMEHHE HUCIOJb30BaTh BEKTOPbl M KOOPAMHATHI AJI MPEICTaBIICHUS
JAaHHBIX W PCIICHHA 3aJa4, B TOM HYHCIC U3 OPYTHUX y‘-I€6HI>IX
MPEIMETOB U peATbHOMN )KU3HU

14

YMeHHe OnepupoBaTh IMOHITHUSIMH: CTOJIOMKOBBIE U  KPYTOBBIC
auarpamMmbl,  TaOnWIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJIbIlIee W HAaWMEHbBIIIEE 3HAYCHHS, pa3Max UYHUCIOBOTO Habopa;
YMEHHE  W3BIEKaTh, WHTEPIPETUPOBATH H  MPEOOPa3OBHIBATH
nHpOpMAIIHIO, TPEICTABICHHYI0 B Ta0lWIAaX W Ha JUarpaMmax,
OTPaXKAIOIIYI0 CBOMCTBA M XaPAKTEPUCTUKHU PEaTbHBIX MPOIECCOB U
SBIICHHWI; YMEHWE pACIO3HAaBaTh HM3MCHUUBBIC BEJIMYHHBI B
OKpYKaroIleM MUpe

15

YMeHue OonepupoBaTh IMOHATHAMU: CIy4alHBIH OMBIT (CIy4aiHbIH
OKCTIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIEMEHTApHBI HCXO.)
CIIy4allHOTO OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHUE HaXOAWTb BEPOSTHOCTU CIY4YalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pelaTh
3aJjaud METOJIOM OpPraHM30BAaHHOIO Iepedopa M ¢ HCIOJIb30BaHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOSTHOCTH pPEAIbHBIX
COOBITHM M SIBJIEHUH, MOHMMATh POJIb MPAKTHUECKU AOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPYXAlOLIEeM MHPE H B JKU3HH;
3HaKOMCTBO C IIOHATHEM HE3aBHCHUMBIX COOBITHI; 3HAaKOMCTBO C
3aKOHOM OOJIBIIIMX YHCEJN U €TO POJIbIO B MACCOBBIX SIBICHUSIX

16

YMeHue BbIOMpaTh TMOIXONAIIMNA W3YYEHHBIM METON U PEelIeHUs
3aJa4i, HpI/IBOI[I/ITB HpI/IMepI:I MAaTEMATUUYCCKUX SaKOHOMepHOCTeﬁ B
MIPUPOJIC M JKU3HH, PACIIO3HABATH MPOSBIEHNE 3aKOHOB MaTEMaTUKHU B
I/ICKyCCTBe, OIINCBhIBATH OTACJIBHBIC BbIIAOIIIUCCA pe?)y.HBTaTBI,
MOJTYYEHHBIE B XOJI€ Pa3BUTHS MaTEMaTUKH KaK HAyKH, NMPUBOIUTH
IIPUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN
Y BCEMUPHOW UCTOPUH
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HEPEYEHbBb 3JIEMEHTOB COJAEPKAHUSA, ITPOBEPAEMBIX HA OI'D 11O
MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1

Yucna ¥ BEIYUCIIEHUS

1.1

HaTypaJ'IBHBIC " LECIbIC YHCIIa. HpI/ISHaKI/I JCITUMOCTH LCIIBIX YHUCET

OOBIKHOBEHHBIE W JIECSATHYHBIE  JIpoOM,  TPOLEHTH, OECKOHEYHBIC

1.2 epUOANYECKUE ApodH
13 PanmonanbHble  uucna. ApupMeTHYEeCKHE ONepald ¢ paldOHAIbHBIMU
YHCIaMU
1.4 JleiicTBuTenbHble yucia. Apu(METHUECKHE OIlepaluu ¢ JAeHCTBUTEIbHBIMU
YKCcIaMU
15 [Tpubnnxénnble BHIMMCICHUA, NPaBWIA OKPYIVIEHMS, NPUKMIKA M OLEHKa
pe3yabTaTa BEIYUCICHHUH
2 AnrebpanyecKue BHIPAKCHUS
2.1 BykBeHHbIE BhIpaykeHHsI (BBIPRXKEHUS C TEPEMEHHBIMH )
29 Crenenp ¢ nenbiM mnokazateneM. CTemneHb C PpalMOHAIBHBIM IOKa3aTeeM.
CBolicTBa CTENICHH
23 MHorousneHsl
24 Anrebpanueckas 1pooOb
25 Apudmernueckuit KOpEHb HAaTypaJbHOU CTEIIECHU. [HenictBus c
apu(pMeTHUECKUMH KOPHSIMHU HaTypalbHOH CTENEeHH
3 YpaBHEHMS U HEPABEHCTBA
31 Llensle 1 IpoOHO-pallMOHANIbHbIE ypaBHEHHs. CHCTEMBI M COBOKYNHOCTH
ypaBHEHHH
39 Lenbie u apoOHO-panuoHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
HEPaBEHCTB
33 Pemenne TeKCTOBBIX 3a]1a4
4 YucaoBble MOCIEI0BATENBHOCTH
4.1 ITocnegoBaTenpHOCTH, CIIOCOOBI 3aMaHUA IOCIEA0BATEILHOCTEHN
49 Apudmernueckass u reoMmerpuyeckas mporpeccuu. Dopmyna  CIOXKHBIX
IPOLIEHTOB
5 OyHKINH
Oynkuus, cnocodsl 3amanus ¢yHkuuu. ['padux  ¢yHkmum. OOnactb
OIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil pyHkuuu. Hymn gynkuuu. [pomexytku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMBl (pyHkuuu. HauOonblliee W HauMeHblee 3HaueHUE (PYHKIMM Ha
IPOMEXKYTKE
6 KoopaunaTs! Ha psIMOil U MIJIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlexapToBbl KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpUrypsl 1 UX cBOiCTBa
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7.2 TpeyroapHUK
7.3 MHOroyrojasHUKH
7.4 OKpYXHOCTh B KPYT
7.5 M3Mepenne reoMeTpuYecKuX BEITUYUH
7.6 BekTopsbl Ha MII0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHUKA
8.2 BepositTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

1.Matemaruka. AnreOpa: 7-if kinacc: 6a30BbIi ypoBeHb: yueOHuk; Maxkapsrues F0.H., Munaiok
H.I'., HemikoB K.W. u ap.: mox penakiueit TensikoBckoro C.A15-e u3z., mepepad. -.Mocksa:
[Ipoceemenne,2023.-255(1) c.: wi.

2. Maremaruka. AnreOpa: 8-if kinacc: 6a30Bbiil ypoBeHb: M34 yueOHuk/ KO.H. Makaperues,
H.I'. Munarok , K.1. Hemkos,C.b. CyBoposa; mox pen. C.A. TemnsikoBckoro.- 17-e usm., crep.-
Mockaa: IIpocsemienne,2024-319,(1) c. : un.

3. Maremaruka. Anredpa: 9-it kiacc: 6a30BbIil ypoBeHb: yueOunk/M34 10.H. Maxkapsrues
JH.I. Munarok, K.M. Hewmkos,C.b. CyBoposa; nox pea. C.A. TensikoBckoro -17-eu3n.,cTep.-
Mockaa: [IpocBemenue,2025.-255(1) c.:um.

METOAUYECKHUE MATEPHUAJIBI JIUISI YUUTEJISA

1) Meroanueckue pexomenaanuu as 7-9 kimaccos /FO.M. Komsirun, M.B.Tkauera , H.E.
®enoposa, M.U. I1labynun

2) Ypoxu anreopsi B 8 kiacce. / B.M. Xoxos, JI.b. KpaiineBa. [Tocobue nns yaureneit. / M.:
Bepoym — M

3) Anrebpa. Jlunaktudeckue marepuansl. 8 kinacc, /B.J1.)Koxos, FO.H.Makapsiues,
H.I''Munatok.- M.: IIpocserenne

3) Anrebpa. Jlunaktudeckue matepuansl. 8 kimacc, /M.B.Tkauesa, H.E. ®enoposa, M.1.
HlabynuH. u 1p.- M.: IIpocBerienue

4) Tematuueckue TecTsl 11t 8 kiacca/ M.B.Tkauesa - M.: [Ipocsenienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCblI CETU HUHTEPHET
1. http://interneturok.ru/

2. https://www.yaklass.ru/p

3. http://urokimatematiki.ru

4. http://intergu.ru/

5. http://karmanform.ucoz.ru

6. https://oge.sdamgia.ru/

7. http://www.openclass.ru/
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