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HHOACHUTEJBbHAA 3AIIUCKA

AnrebOpa sBIsSETCS OJHMM W3 OTMOPHBIX KYpCOB OCHOBHOTO OOIIETO OOpa3oBaHUs: OHA
oOecreynBaeT U3y4eHHe IPYruxX JUCIUILINH, KaK €CT€CTBEHHO-HAYYHOT0, TaK U TYMaHUTAPHOTO
LUKJIOB, €€ OCBOGHHE HEOOXOAUMO Ui MPOJIOJIKEHUsT 00pa30BaHUS M B MOBCEIHEBHOM KU3HMU.
PazButne y oOydJarommxcsi Hay4dHBIX TIPEACTaBICHWH O TIPOUCXOXKIECHUH W CYIIHOCTH
anreOpandyeckux aOCTpakiui, crmocobe OTpakeHHs MaTeMAaTHYECKON HAyKOW SBICHHHA U
MPOIIECCOB B MPHUPOJEC M OOMIECTBE, POJIM MATEeMAaTHYECKOTO MOJACITUPOBAHHMS B HAYYHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (HOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHUS M KAauecTB
MBILUIEHUS, HEOOXOAMMBIX Ul aJaNnTalMd B COBPEMEHHOM LudpoBoM oOuiectBe. M3ydyeHue
anreOpsl 00ecTieunBaeT pa3BUTHE YMEHHS HAOIIOaTh, CPAaBHUBATH, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIeMCTBUSL U BBIBOABI, (POPMYIHPOBATH yTBepKAeHH. OcBOeHHE Kypca aireOpbl 00ecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUST OOydYaloluXcs: OHM HCHOJB3YIOT JEAYKTUBHBIE U
UHAYKTHBHBIE PACCYXKACHHUS, 0000LIEHNEe U KOHKPETHU3allMIo, a0CTparupoBaHHe M aHAJOTHIO.
OOydenne anreOpe mpeArnoiaraeT 3HAYUTEIBHBIA OO0OBEM CaMOCTOSTENLHOW EATEITHbHOCTH
oOydarolmuxcsi, TO3TOMY CaMOCTOSITEIbHOE  pEIIeHHEe 3aJady  SBJsIeTCs — peaju3alueit
JeSITeIbHOCTHOTO MPUHIIUIIA O0Y4EHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Anredpa» A OCHOBHOTO OOIIEro
o0pa30oBaHUSI OCHOBHOE MECTO 3aHUMAIOT COJAEpKaTeIbHO-MeToAuYecKkue nuHuH: «Yucna u
BBIYHCTICHUS», «ANre0panueckue BBIPOKEHUS», «YPAaBHCHHS W HEPABEHCTBA», «DYHKIIHHY.
Kaxxmast u3 3THX coepkaTelIbHO-METOAMYECKUX JIMHUI pa3BUBAETCS HA MPOTHKECHUN TPEX JIeT
W3Y4YeHHS Kypca, B3aUMOJCHUCTBYS ¢ APYTUMU €ro JUHHUSIMH. B Xoae uzyuenus yueGHOro Kypca
00y4aromuMcs IPUXOAUTCS JIOTUYECKH PacCyKAaTh, HCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
S3BIK. B CBSI3M ¢ ATHM B porpaMMy ydeOHOTO Kypca «Anredpay BKIIIOYSHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4ecKoro oOpa3oBaHUs U
CHOCOOCTBYIOIIME OBJAJECHUIO OOYYAIOUIMMHUCS OCHOB YHUBEPCAIBHOTO MAaTEMAaTHYECKOTIO
s3pika. CopepikaTeIbHON B CTPYKTYPHON OCOOEHHOCTBIO YyUeOHOTO Kypca «Anredpay siBISeTCS
€ro UHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nMHHMA «YWcna W BBYUCICHHS» CIY)KUT OCHOBOW JUIS JAJbHEHIIETO
W3Y4YEeHHUS MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JIOTMYECKOTO MBIIICHUS,
(OpMUPOBAHHUIO YMEHWSI MOJI30BATHCS ANTOPUTMAMHU, & TaKkKe MPUOOPETEHUIO MPAKTHUIESCKHUX
HaBBIKOB, HEOOXOJWMBIX IJIsi TOBCEIHEBHOW XM3HH. Pa3BUTHE MOHATHS O YHCIE Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs CBSI3aHO C PAIMOHAIBHBIMH U HWPPALMOHAIBHBIMU YHCIIAMHU,
(hopMHpOBaHKUEM TPEICTABICHUA O NEHCTBUTENHFHOM YHCIE. 3aBEpIICHUE OCBOCHHUS YMCIOBOM
JIMHUU OTHECEHO K CpellHEMY 00I1IeMy 00pa30BaHHUIO.

CopmepxaHue JBYX anreOpandeckux JIUHUN — «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHUSI W HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Y  OOYYaIOLIMXCS
MaTeMaTHYeCKOro ammapara, HeoOXOAMMOTO /Jis pelIeHUs 3aJad MaTeMaTHKH, CMEXHBIX
MIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOIO 0011ero 00pa3oBaHus
yuyeOHBIH ~ MaTepuan TpPYNNHPYETCS  BOKPYr  palMOHAJIbHBIX  BbIpakeHUH. AnreOpa
JEMOHCTPUPYET 3HAUYCHUE MATEeMAaTHUKH KakK S3bIKa JJIs MMOCTPOCHUS MAaTEMaTHUYECKUX MOJENEeH,
OTMCaHMS MPOLECCOB U ABIEHUI peanpbHOro mupa. B 3amaun o0yueHus anredpe BXOIAT TaKKe
JanpHeHIee pa3BUTHE aNTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOAMMOTO, B YacTHOCTH, IS
OCBOGHHUSI Kypca HWHPOPMATHKH, M OBJIAJCHHE HAaBBIKAMH JEAYKTUBHBIX pPACCYXICHUM.



[IpeoOpa3oBanne CUMBOJIBHBIX (POPM CHOCOOCTBYET Pa3BUTHIO BOOOPaKEHHMS, CIIOCOOHOCTEH K
MaTEMaTU4YCCKOMY TBOPUCCTBY.

Conepxannie  (QyHKIIMOHATBHO-TpaUUECKOW  JIMHWM  HAIEJIGHO Ha  TOJIy4YeHHE
oOyJaroluMucs 3HaHUK 0 QYHKIMSIX KaK Ba)KHEHIIeH MaTeMaTHUECKON MOJENHU NIl OMUCAHUS
U HCCIIEJIOBaHUS Pa3HOOOPA3HBIX MPOILECCOB M SBJICHUN B NIpupoae u obOmecTtse. M3ydueHnue
MaTepualia CHOCOOCTBYET pa3BUTHIO Yy OOYYAIOUIMXCS YMEHHs HCIIONB30BaTh pa3IMIHbIE
BbIpa3UTENIbHBIE CPEACTBA S3bIKA MATEMaTHKH — CIIOBECHbIE, CUMBOJIMYECKHE, IpaduuecKue,
BHOCHUT BKJIa/J B q)OpMI/IpOBaHI/IG HpeIICTaBJIeHI/Iﬁ 0 POJIM MAaTEMATUKH B PA3BUTHUUN LUBUIIW3alIUN
Y KYJBTYPBI.

CornacHo ywyeOHOMYy IulaHy B 7-9 Kkjaccax usywaercs ydeOHBIH Kypc «Aunrebpay,
KOTOPBII BKIIIOYAET CIIEAYIOIIAE OCHOBHBIC paslelbl coaepikaHus: «Umciaa W BBIYHCICHUS»,
«AnreOpanyecKkue BEIpKEHUSNY, «YpaBHEHUS U HEPABEHCTBAY, «DyHKIUI.

Ha u3yuenue yue6HOro Kypca «Anredpa» orBoaurcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezien), B 8 kimacce — 102 gaca (3 gaca B Henmeno), B 9 kitacce — 102 gaca (3 ygaca B
HEJISTIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BbIYUCICHUA

Jpobu OOBIKHOBEHHBIE U JECSATHYHbIE, MEpPEeXo]] OT OJHON (opMbl 3amucH Jpodel K
npyroi. [loHsTHe panoOHaIbHOIO YMCIIA, 3alMCh, CPABHEHUE, YIOPSAJOUYMBAHUE PALMOHAIBHBIX
yrcesl. ApudmMernyeckue AeMCTBUS ¢ pallMOHAIbHBIMU unciaamu. Pemenue 3ajad u3 peanbHOR
MIPAKTUKU Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IOKa3aTelieM: ONpe/esieHHe, MpeoOpa3oBaHue BBIPAKEHUN Ha
OCHOBE OIpefieNieHus], 3anuch Oonbiux yuceln. [IponeHTsl, 3anuck NpoIEHTOB B BUAE APOOH U
IpoOu B BHJIE NPOLEHTOB. TpU OCHOBHBIE 3aJlauM HA MPOLIEHTHI, PELICHUE 3a/lad U3 peanbHOU
MIPaKTUKH.

[IpuMeHeHnEe TPU3HAKOB AECIUMOCTH, PA3JIOKEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YHACEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpAMasi M 0OpaTHask IPONOPLUOHATBHOCTH.

Auaredpanyeckue BbIPaKeHHUS

[TepemenHbIe, YHCIIOBOE 3HAYEHUE BBIPAXEHUA C NEepeMeHHOW. JlomycThmble 3HaYCHMS
nepeMeHHbIX. [IpencTaBneHne 3aBUCUMOCTH MEXIY BeIMYMHAMHU B BHIE (HOPMYIIBL.
Beruucnenus no gpopmynam. I[IpeodpazoBanne OyKBEHHBIX BBIPaKEHUH, TOXKISCTBEHHO paBHBIC
BBIpa)KEHUsI, MpaBWiia MpeoOpa3oBaHMs CyMM U NPOU3BEIEHH, MpaBUa PACKPBITHS CKOOOK U
MIPUBECHHS MTOIOOHBIX CIaracMbIX.

CBoliCcTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIEM.

OpnHowieHbl U MHOrowieHsl. CteneHs MHOrowieHa. Cllo)KeHHEe, BBIUUTAHUE, YMHOKEHHE
MHOIro4wiIeHOB. POpMyIbl COKPAIEHHOIO YMHOKECHMS: KBaJApaT CyMMbl M KBaJpaT Pa3HOCTH.
®opmyiia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWIEHOB HA MHOKUTEIIH.

YpaBHeHNsI M HEPABEHCTBA

VYpaBHeHHE, KOPEHb ypaBHEHUS, NpaBuia MpeoOpa3oBaHUs ypaBHEHHUsS, PABHOCHIIBHOCTh
YpaBHEHHUIA.

JIuneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YHCIO KOPHEW JIMHEHHOIO ypaBHEHUS,
pelieHue JHMHEWHbIX ypaBHeHHMH. CocTaBieHHE ypaBHEHUM IO YCIOBHIO 3ajaud. PerieHue
TEKCTOBBIX 3a7]a4 C IOMOIIbIO YPABHEHHH.

JIuHeliHOe ypaBHEHHE C JABYMs NEpeMEHHBIMH U ero rpaduk. Cuctema JIBYX JTHHEWHBIX
ypaBHEHUN C NIByMsI TIEpeMEHHBIMH. PelieHne cucTeM ypaBHEHHM CIOCOOOM IOJCTAHOBKH.
[IpuMeps! peleHns TEKCTOBBIX 3a7a4 ¢ IOMOIIBIO CUCTEM YPaBHEHUM.

DOYyHKIUH

Koopaunara toukum Ha npsiMod. YUuciioBble NMPOMEKYTKH. PaccTrosiHne Mexay IByMst
TOYKaMU KOOPJAMHATHOU IIPSIMOM.

[IpsmoyronbHas cucrema koopauHat, ocu Oxu Oy. AOcmucca W opauHaTa TOYKH Ha
KoOpAMHATHON miockocTH. [Ipumepsl rpadukos, 3anaHHbIX (opmynamu. UteHue rpaduxon
peanbHbix 3aBucuMocTei. [lonartue ¢ynkuun. ['padux ynkuun. CpoiicTBa  (QyHKIHIA.
Jluneitnas ¢ynkuus, e€ rpaduk. ['paduk Gynkuuu y = |X|. I'paduueckoe perieHre THUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX ypPaBHEHUM.

8 KUIACC

Yucia 1 BBIYUCICHUS



KBagpatueiii koperb u3 umcna. Ilonarue 00 wuppanuroHanbHOM uwmcine. JlecaTudyHbie
MPUOIMDKEHNST UpPAIMOHAIBHBIX uncell. CBOWCTBA apu(PMETHIECKUX KBaJIPATHBIX KOPHEH M MX
MPUMEHEHHE K TPEoOpPa30BAHUIO YHWCIIOBBIX BBIPAXKEHMM M BBIYMCICHUSM. J[eHCTBUTEIbHBIC
qyucna.

Crenens c 11eNIbIM TIOKa3aTeseM U € cBoicTBa. CTaHapTHas 3alUCh YHUCIIA.

AnreOpanyeckre BeIpaXeHUIAJIredOpanyecKue BbIPakeHust

KBagpatabiii TpEXuiieH, pa3ioKeHUE KBaIpaTHOTO TPEXUWICHA Ha MHOXKHUTEIIH.

Anrebpanyeckas 1apoOb. OCHOBHOE CBOWMCTBO anredOpamdeckoil apodu. CroxeHwue,
BBIUUTAHUE, YMHOXKEHUE, JelIeHne anreOpanueckux IpoOei. PannoHanbHbIe BBIPAKCHHS U UX
npeoOpa3oBaHuUe.

VYpaBHeHUsI U HEpaBEeHCTBAY paBHEHHUsI M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opMyna KopHed KBaapaTHoro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHUWH, CBOASIIMXCA K JUHEWHBIM M KBajapaTHeIM. Ilpocreiimme apoOHO-
palrOHAIbHBIE YPABHEHUS.

I'paduueckas uHTEeprpeTanvs ypaBHEHUU C ABYMS MEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpaBHEHUH C JABYMSI NepeMEeHHbIMU. [IpuMepbl pemnieHus CUCTEM HEJIMHEHHBIX YpPaBHEHUH C
JIBYMSI TIEPEMEHHBIMHU.

Perrenne TeKCTOBBIX 3aa4 areOpanyeckKiuM CrocoOoM.

HucnoBble HeEpaBeHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OOHOM IEPEMEHHOM.
PaBHOCHIIBHOCT HepaBeHCTB. JIuHeliHble HepaBeHCTBA C OJHOM mnepeMeHHOM. Cucremsl
JIMHEWUHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

OyHKIMN DYyHKIUA

[onstne Qynkuuu. O6macTh ONpeneIeHuss 1 MHOKeCTBO 3HaueHHH QyHkmuu. CrocoOb
3aaHus QyHKITHA.

I'padux dynkuum. Utenue cpoiicTB dyHkuum mo e€ rpaduky. [Ipumepsr rpaduxor
(yHKIMIA, OTPAKAIOIINX PEATbHBIC TPOIIECCHI.

OYHKIIMY, OMUCHIBAIOIINAE TPSIMYIO U OOpAaTHYIO MPOIMOPIHOHAIBHBIE 3aBUCUMOCTH, WX
rpaukn. @yrximn Y = X2, y = X3, y = VX, y=|x|. Tpaduueckoe pelreHne ypaBHCHHI i CHCTEM
YPaBHECHUM.

9 KJIACC

Yuciaa v BLIYUCTIEHUS

PanmonaneHble yncia, UpparioHaIbHbIE YHCIA, KOHEYHbIE U O€CKOHEYHBIE JECITUYHBIC
npoOu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, ICHCTBHTEIbHBIC YHCIAa KaK OECKOHEYHBIE
NecATUYHBIE  JapoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXKECTBOM
JIEVCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSAMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHCEN, apu(PMETHUYCCKHE ICUCTBUS C JICHCTBUTEIHHBIMU
YHCIaMHU.

Pa3mepbl OOBEKTOB OKPYXAIOIIETO MHpPA, AIUTEIBHOCTh IMPOILECCOB B OKPYKAIOIIEM
MHpE.

[TpubmmxkéHHOEe 3HAYE€HHWE BEJIMYMHBL, TOYHOCTh NpuOImkeHus. OKpyriieHue dwuced.
IIpukuaka 1 OLEHKA PE3yJIbTaTOB BEIYUCIICHU.

YpaBHeHHs] M HEPABEHCTBA

JIuneiinoe ypaBHeHue. Pelienue ypaBHeHUM, CBOAAILNXCS K TUHEUHBIM.



KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOIAIIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl penieHuss ypaBHEHUH TPETbEH M 4YETBEPTOM CTEIECHEH
Pa3JIoKEHUEM HA MHOXKHUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHeHMH.  Pemenwe — TEKCTOBBIX  3ajay
anredpandecKuM METOIOM.

VYpaBHeHHe C IBYMsI NEpPEMEHHBIMH U ero rpaduk. Pemienue cucreM NBYX JIMHEHHBIX
YpaBHCHUHN C IByMs IIEpEeMEHHbIMU. PellleHHe cuCTeM IBYX ypaBHEHHUH, OJHO U3 KOTOPBIX
JUHEHHoe, a Ipyroe — BTOpol creneHu. ['paduueckas uHTEpHpeTanus CUCTEMbl YpaBHEHHUM C
JBYMs IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3aa4 aJIreOpanyeckiuM CrocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenune nMHEWHBIX HEPAaBEHCTB C OJHOM NEPEMEHHOH. PemieHne cucreM JIMHEHHBIX
HEpaBEHCTB ¢ OAHOI mnepemeHHO. KBaapaTHble HepaBeHCTBa. I'padudeckas MHTEprpeTanus
HEPABCHCTB M CUCTEM HEPABEHCTB C IBYMS IICPEMEHHBIMH.

OyHKIMN PYyHKIUH

KBangpartuunas ¢ynkuus, e€ rpadguk u coiictBa. [lapabGona, KOOpAHMHATHI BEPIIUHbBI
napaboJibl, OCb CHMMETPUHU TTapadOoJIbI.

I'paduku Gynkimii: y = kX, y=kx + b,y =k/x,y =x3,y = VX, y = |X| , u ux cBoiicTBa.

Hucnossle 110CiI€10BaTEIbHOCTU Y HCI0BBIE OC/IEA0BATEIbLHOCTH U IIPOrPeCcCHH

IlonATHE YKMCIOBOM MOCIENOBATENBHOCTH. 3aJaHUE IOCIENOBATEIBHOCTH PEKYPPEHTHON
dhopmynoit u popmyIoii N-ro dseHa.

Apudmernueckas U reomerpuueckas — nporpeccur.  Dopmynel N-ro  ujieHa
apu(METHUECKON U Te€OMETPUIECKOM MPOrPECCHii, CYMMBI IIEPBBIX NUJICHOB.

N300parkeHne 4ieHOB apU(PMeTHUEeCKOl M TeoMEeTpHUYECKOW IMPOrpeccHil TOYKaMu Ha
KOOPJAMHATHOU MJIOCKOCTH. JIMHEWHBIN U SKCITOHEHIMATIBHBIN pOoCT. CIOXKHBIE POLEHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInuyHOCTHBIE pe3yabTaTbl OCBOCHMS MporpamMmbl ydeOHOro Kypca «Amnredpay
XapaKTEepU3YIOTCS:

1) naTpuoTHYecKkoe BOCIUTAHHE:

IIPOSBIIEHUEM HHTEpeca K TMPOLUIOMY M HACTOSIIEMY POCCHUMCKOM MAaTE€MaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSIM POCCUHCKMX MAaTEMATHUKOB M POCCHMCKOU
MaTeMaTHYECKON IIKOJIbI, K HCIIOIb30BAHUIO 3TUX JOCTH)KEHUN B IPYTUX HayKaX W MPHUKIAIHbBIX
chepax;

2) rpa:ka1aHcKoOe ¥ TyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJIHEHUIO OOSA3aHHOCTEH TIpa)<aHMHA M pealu3allud ero Ipas,
IpPEeJCTaBICHUEM O MaTeMaTUYeCKMX OCHOBaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBJICHUH, MPOIEAYp TPa)JaaHCKOro oOiiecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJIEHUIO 3TUYECKHUX IpPOOJEeM, CBSI3aHHBIX C MPAKTHUECKUM IMPUMEHEHHEM JIOCTHUKEHUH
HayKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-ITUUECKUX MPUHIUIIOB B JEATENBHOCTH YUEHOTIO;

3) TpyaoBOe BOCIIUTaHHE:

YCTaHOBKOM Ha aKTMBHOE y4YaCTHE€ B PELICHUM NPAKTUYECKMX 3aJad MaTeMaTU4eCKOU
HaNpPaBICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMAaTUYECKOr0 0O0pa30BaHUs HA MPOTSKEHUU BCEH
KU3HU JJIs1 YCHEIIHON MpoQecCHOHAIbHON eATeIbHOCTH U pa3BUTHEM HEOOXOAMMBIX YMEHMIA,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHUEM HWHAMBHUIYaJIbHOM TpaeKTOpuu o0Opa3oBaHUS U
KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4YecKOe BOCTIMTAHKE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCHPHATHIO MaTEeMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHUN, PACCYKACHH, YMEHHIO BUJETh MaTEMaTHYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) neHHOCTH HAYYHOI0 O3HAHMS:

OpHUEHTAIle B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4yHBIX IpEICTaBICHHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHUs YEJIOBEKa, NPUPOAbI M OOILIeCTBa, NOHUMaHHEM
MaTeMaTH4YeCKOH HayKH Kak cQepbl YelOBEYECKOW esTeIbHOCTH, AITAloB €€ pa3BUTHUA U
3HAYMMOCTH ISl Pa3BUTHUS LIMBUJIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTHYECKON
KYyJIBTYpOH Kak CpEICTBOM IIO3HAHUS MHUPA, OBJAJEHUEM MPOCTEHINUMH HAaBBIKAMHU
UCCJIEIOBATENBCKOM 1€ATEIbHOCTH;

6) d¢usnueckoe BocnuTaHue, (OPMHPOBAHME  KYJbBTYPbl  310POBbSI H
3MOLMOHAJIBLHOIO 0JIArONOIy YHsI:

TFOTOBHOCTBIO TMPUMEHATh MaTEMaTHUYECKHE 3HAHUS B MHTEpPeEcax CBOEro 310POBbS,
BEJICHHUS 3J0POBOT0O 00pa3a >KU3HU (370pOBOE NMUTaHKE, COATAHCUPOBAHHBIN PEXXUM 3aHATHH U
OT/IbIXa, peryiaspHas (u3nueckass aKTUBHOCTh), C(HOPMUPOBAHHOCTHIO HaBBIKA pe(IIEKCHH,
MIPU3HAHUEM CBOETO IpaBa Ha OIIMOKY U TAKOI'0 K€ MpaBa JPYyroro YeJI0BeKa;

7) 3K0JI0THYECKOE BOCTIUTAHME:

OpHEHTalle Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUU JJIs pelleHus 3ajad B o0jacTH
COXPAHHOCTH OKpY)Karollel cpeibl, IUIAaHUPOBAHHUS MOCTYNKOB M OLEHKH WX BO3MOXKHBIX
HOCJEICTBUMA AJIi OKpYXKarollled Cpejbl, 0CO3HAHHEM TIJI00abLHOIO XapakTepa 3KOJIOTHYECKUX
poOJIeM U MyTeH UX peleHs;



8) apanTanus K U3MEHSIOIMMCS YCJIOBUAM CONUAJIbHON U NIPUPOIHOM Cpe/bl:

TOTOBHOCTBIO K ,Z[ef/'ICTBI/ISIM B yCJIOBI/ISIX HGOHpGHCHéHHOCTI/I, ITOBBIIIICHU O ypOBHSI CBOCI71
KOMIICTCHTHOCTH qepes HpaKTquCKyIO ACATCIBHOCTb, B TOM YHUCJIC YMGHI/IG y‘-II/ITBCSI y )Ipyrnx
Jrofiell, MpuoOpeTaTh B COBMECTHON AESATENILHOCTH HOBBIC 3HAHMS, HABBIKM M KOMIIETCHIIUU U3
OIIBITA IPYIUX;

HE0OXO0IMMOCThIO B ()OPMUPOBAHUN HOBBIX 3HAHUI, B TOM uucje GOpMYyIUpOBaTH UIEH,
MOHSTHSI, TUTIOTE3bl 00 OOBEKTaX M SBICHHUSX, B TOM YHUCJIE paHee HEU3BECTHBIX, OCO3HABATH
ne(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNTAHMPOBATH CBOE Pa3BUTHE;

CITOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID CHUTYallUl0, BOCIPHUHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOUIMII KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHHUS U
nercTBus, GOPMYIHPOBATh U OLIECHUBATh PUCKU U TIOCIEACTBUS, HOPMUPOBATH OIBIT.

METAIIPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIE YHUBEpPCAJIbHBIC y‘-leﬁl—[ble JelcTBUA

ba3oBble Jiornyeckue 1efcTBUsA:

® BBIIBIATh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKM MATEMAaTHUYECKUX OOBEKTOB,
MOHSITHA, OTHOIICHUH MEXIy MOHITHIMH, (HOPMYIHPOBATH OMPEICICHUS TOHSITHIA,
YCTaHABJIMBATh CYIIECTBEHHbIN NMPU3HAK KJacCU(UKALUK, OCHOBAHUS AJI1 0000LIeHUS
Y CPaBHEHUS, KPUTEPUU TPOBOJUMOIO aHAIN3A;

® BOCIPHHHMATbH, (OPMYIHUPOBATh U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIC, eAUHIUYHBIC, YACTHBIE U O0IIME, YCIIOBHBIC,

® BBIABISITH MATEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEUNs B (haKTax,
JMAHHBIX, HAOMIOJCHUSIX W YTBEPXKACHHSIX, MpeajaraTb KPUTEPUU JUIS BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYMIA;

e JieNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, E€IYKTUBHBIX MU MHIYKTUBHBIX
YMO3aKIIIOUCHHH, YMO3aKIIFOUCHHM 110 aHAJIOTHH;

e pa3bupaTh JOKa3aTENbCTBA MATEMAaTHUYECKHX YyTBEPXKIEHUH (MpsiMbie U OT
MIPOTUBHOTO), MIPOBOIUTH CaMOCTOSITEIHHO HECJIOKHBIE JIOKa3aTeJIbCTBA
MaTeMaTHYeCKUX (DaKTOB, BBICTpAWBaTh apPryMEHTAllMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKIICHUS;

e BBIOMpaTH CHocoO perieHus y4eOHOUM 3amaun (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh HauOoee MOIXOASMIUN C YIETOM CaMOCTOSITEIbHO BBIIEICHHBIX
KpUTEPHUEB).

ba3zoBbie ucciieoBare/ibCKie AeHCTBUA:

® JCIOJIB30BaTh  BONPOCHI  KAaK  HUCCIEAOBATEIIBCKANA  HWHCTPYMEHT  MO3HAHUA,
dbopMynupoBaTh BOIIPOCHI, bukcupyoomue IPOTUBOpEYHE, npobiemy,
CaMOCTOSITEIIGHO YCTaHABJIMBATh HCKOMOE M JlaHHOE, (OPMHPOBATH THUIOTE3Y,
apryMEHTUPOBAaTh CBOKO MO3ULIUI0, MHEHUE;

® TIPOBOJUTH MO CAMOCTOSITEJIBHO COCTABIICHHOMY IIJIaHY HECJOKHBIH SKCIEPUMEHT,
HEOOJbIIOE HCCIEAOBaHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTo
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOO;

® CaMOCTOATENbHO (OpMyIHUpOBaTh OOOOIIEHHST M  BBIBOJIBI IO  pe3yibTaTaMm
MPOBEEHHOTO HAOIIOJCHMSI, UCCIIEAOBAaHMUs, OIICHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
PE3yIbTaTOB, BHIBOJIOB U 000OIIICHMIA;



MMPOrHO3UPOBATH BO3MOKHOC PAa3BUTHUC ITPOLECCCA, a TAKIKC BbIIBUTATH IMPCAIIOJIOKCHUA
O €TI0 pa3BUTHUHN B HOBLIX YCJIOBUAX.

Patora ¢ undgopmaumeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALUU, JAaHHBIX, HEOOXOJIUMBIX
JUIS peLleHMs 3ajiauu;

BbIOMpaTh, aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
pa3NIUYHbIX BUAOB U (hOPM IpeCTaBICHHUS;

BbIOMpaTh GOopMY MpeCcTaBIeHUs UHPOPMALIMY U WIUTIOCTPUPOBAThH peIIaeMble 3a1a4u
cXeMaMHu, JarpaMMaMu, HHOU rpa@uKoi U UX KOMOMHALUSMU;

OLICHUBATh HAJEKHOCTh MHPOPMAIUH 110 KPUTEPUAM, MPENIOKEHHBIM YUUTEIEM WIH
c(OpMyYIMPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHuKaTHBHBIC yHHBepcaIbHbIe y4eOHbIE ICHCTBHUSA:

BOCIIPUHUMATh U (POPMYIIMPOBATH CYXIICHUS B COOTBETCTBUU C YCIOBUSMHU H IEISIMHU
OOLIEHMs], SICHO, TOYHO, I'PAaMOTHO BBIPaKaTh CBOK TOYKY 3PEHHUS B YCTHBIX U
MUCHMEHHBIX TEKCTAaX, JaBaTh MOSCHEHUS 110 XOAY PEUICHHS 3a/1a4i, KOMMEHTHPOBATh
MOJTy4YeHHBINA Pe3yNbTaT;

B X0/i¢ 00CYX/ICHUS 3a1aBaTh BOIPOCHI IO CYIIECTBY 00CYKAAaEMOM TEMBI, TIPOOIEMBI,
pemaeMoil  3ajauM, BBICKA3bIBaTh WJACH, HAIlEJCHHbIE HA TIOUCK pelIeHHS,
COMOCTAaBJIATE CBOU CYXKACHUA C CYXIACHUAMHU [JPYrux YUYaCTHHKOB JMaliora,
oOHapy>KUBaTh Pa3IMuMe U CXOJACTBO TO3UIUI, B KOPPEKTHOH opMe pOopMyIHpOBaTh
pa3HOTIacHsl, CBOU BO3PAKEHUS;

NPEJCTABISATh PE3YIbTATHI PEIICHUS 3a/1a4M, YKCTICPUMEHTA, HCCIICIOBAHMUS, MIPOCKTA,
CaMOCTOSITENILHO BBIOMpATh (opMaT BBICTYIJICHHS ¢ y4€TOM 3ajad Mpe3eHTAIuH U
0COOEHHOCTEN ayAUTOpUN;

MNOHMMAaTb W HCIIOJIb30BAaTh IMPCHUMYIICCTBA KOMaHZ[HOf/'I u HHI[I/IBI/II[yaJIBHOI;'I pa6OTBI
NIPY PEUICHNN YIeOHBIX MATeMAaTHIECKHX 3a/1aY;

IMPUHHUMATBh LCJIb COBMECTHOU ACATCIBHOCTH, INIAaHUPOBATH OpraHU3alUIO COBMECTHOU
paboThl, pacmpeneisTh BHABI PabOT, JIOrOBapHBATHCSA, OOCYXKIATh IMPOILECC H
pe3ynbTat paboThl, 0000IIAaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (00CykneHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI M JIPYTHE), BBITIOJIHATH CBOK 4YacTh pabOThl M KOOPAMHUPOBATH
CBOHU HeﬁCTBHﬂ C APpYruMH 4JICHAMU KOMAaH/bl, OLICHUBATh KAaUYCCTBO CBOCTO BKJIA/la B
OOMIHI TIPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUSI.

PeryisiTuBHbBIC YHUBEpPCAIbHbIC y4eOHbIC 1eHCTBHA
Camoopranusanus:

CaMOCTOATEJIBHO COCTAaBJIATh IUIAH, aJrOPUTM pELICHHs 3aJaud (MM €ro 4acTb),
BBIOMpPATh CMOCOO pemieHus ¢ Y4E€TOM MMEIOMINXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C Y4ETOM
HOBOI HH(pOpMAIHH.

CaMOKOHTPOJII), 3MOLMOHAJIBLHBIA HHTEJLJIEKT:

BJIQJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI TIPOIEcca U pe3yinbTaTa PelieHuUs
MaTeMaTUIEeCKOM 3a1aui;
MPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELICHUM 3a7a4d, BHOCUTh
KOPPEKTUBHI B JIEITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJCHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJIHOCTEH;



® OILICHUBATh COOTBETCTBHE pe3yibTaTa JIEATeIbHOCTU MOCTABICHHON 1IEJIM U YCIOBUSM,
OOBSICHATh TPUYUHBI JOCTHIKEHUS WJIM HEAOCTIKEHUS IEJNH, HAXOIUTh OIINOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

HNPEIMETHBIE PE3YJIBTATHI

K konmy oOyuenuss B 7 KJacce OOYYAIOUIMIICA TONYYUT CIESAYIOIIUE TPEAMETHBIC
pe3ynbTaThl:

Yucia 1 BbIYUCICHUA

BeimonHsATe, codyeras YCTHbIE M NHUCHbMEHHBIE TPUEMBI, apu(METHUECKHe HCUCTBHS C
palrOHAIbHBIMU YHCIAMHU.

HaxonuTh 3HaueHHs YHCIOBBIX BBIPAKEHHH, MPUMEHSTH Pa3HOOOpa3Hble CHOCOOBI U
OpUEMbl BBIYMCIICHHUS 3HAUYEHUN JPOOHBIX BBIPAKEHUHM, COAEp’KAIIMX OOBIKHOBEHHbIE U
JeCATUYHbIE JPOOH.

[lepexoauth OT OAHOM (OPMBI 3aMKMCH YUCEN K JIPYToil (MpeoOpa3oBbIBATh AECCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHECUHYIO
JECATUYHYIO IpOOB).

CpaBHUBaTh M YHIOPSA0UMBATH PALIMOHAIBHBIE YHCIIA.

OKpyrisiTh yncia.

BBINONHATE NPUKUAKY M OLIEHKY pEe3y/bTaTa BBIYMCICHUM, OLIEHKY 3HAYEHUN YHCIIOBBIX
BbIpaKE€HUH. BBINOMHATE 1€MCTBUS CO CTETIEHAMHU C HATYPaJbHBIMU [TOKA3aTEISIMU.

[IpumeHATh pU3HAKK JETUMOCTH, PA3JIOKEHHE HA MHOKUTEIN HATYPAIbHBIX YUCEL.

PemaTth npakTHMKO-OPUEHTUPOBAaHHBIE 3aJlayM, CBS3aHHbIE C OTHOLIEHHEM BEJIWYMH,
MIPOMOPLHUOHAILHOCTBIO BEJIMYUH, IPOLIEHTaMH, HHTEPIPETUPOBATh PE3YJbTaThl PEIICHUS 3a4a4
¢ Y4ETOM OTrpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMAaTPUBAEMBIX OOBEKTOB.

AuaredpanyecKkne BbIPaKeHHU S

Hcnonp3oBaTh anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHMS y4eOHOT0 MaTepuaia.

Haxoauts 3HaueHus: OyKBEHHBIX BbIPA)KEHUN NIPU 3a/1aHHBIX 3HAYEHUSX IEPEMEHHBIX.

BrimonHaTe npeobpa3oBaHus LENOr0 BbIPAaXKEHHUSI B MHOTOWIEH MPHUBEJCHUEM MOJ00HBIX
CJIaraeMbIX, paCKPbITHEM CKOOOK.

BbIOTHATE yYMHOXKEHHE OJIHOYJIEHAa HAa MHOTOYJIEH M MHOrOYJeHa Ha MHOTOYJIEH,
OPUMEHATH (JOPMYIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcymecTBIATh pa3lokKEHUE MHOTOWIEHOB Ha MHOMKUTENIM C IOMOIIbIO BBIHECEHUS 3a
CKOOKHM OOLIero MHOKHUTEJIs, TPYNIHUPOBKU CJaraeMblX, IpUMEHEHUs (POpMyN COKpaII€HHOTO
YMHOXEHHUS.

[lpumeHsaTp mnpeoOpa3oBaHUsl MHOTOWICHOB Ui pEIICHHs pas3IHyYHBIX 33734 U3
MAaTE€MAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAIbHON IPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypalbHBIMU MOKa3aTeIsIMM Ui peoOpa3oBaHus
BBIPAJKECHUM.

YpaBHeHus U HePaBeHCTBA

Pemate nuHeliHbIE ypaBHEHHsS C OJHOM IEPEMEHHOM, NMPUMEHSS MpaBuja Mepexona OT
HCXOJHOTO ypaBHEHHUSI K paBHOCUIbHOMY eMy. [IpoBepsiTh, SBISIETCS JIU YHUCIO KOpPHEM
YpaBHEHUSL.

[IpumeHsTH rpaduveckre METObI P PEIICHUN JIMHEHHBIX YPABHEHUN U UX CUCTEM.



[TonGupath mpUMeEpkI Map YUCe, SBISIOLIMXCS PELIeHUEM JIMHEHHOr0 ypaBHEHUS C ABYMS
IIEPEMEHHBIMU.

CtpouTs B KOOPAMHATHON IUIOCKOCTH TpaUK JIMHEHHOTO YpaBHEHHS C JBYMs
NepeMEHHBIMU, MOJIb3YsCh I'pauKOM, IPUBOIUTH IPUMEPHI PELICHUST YPABHEHUS.

Pematp cucTteMbl 1ByX JIMHEHHBIX YpaBHEHUH C JBYMs II€PEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBnaATh M pellaTh JIMHEWHOE YpaBHEHUE WIM CUCTEMY JIMHEHHBIX YPaBHEHMH IO
YCIIOBHIO 33J1a4d, WHTEPIPETHPOBATH B COOTBETCTBHHM C KOHTEKCTOM 33Ja4d IIOJY4CHHBIN
pe3yJIbTar.

DOyHKIUH

N300paxaTh Ha KOOPAMHATHOM MpPsIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHAaTaM, Jy4M, OTpPE3KH, MWHTEpBaJbl, 3alUChIBaTh YHCIOBBIE IIPOMEXYTKH Ha
anreOpanyeckoM si3bIKe.

OTrmeuaTs B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATaM, CTPOUTHh
rpaduku JuHeHHbIX GyHKUui. CTpouTh rpaguk GyHKIMH Y = [X|.

OnwuceBaTh C MOMOINBIO (YHKIUH W3BECTHBIE 3aBUCUMOCTH MEXIY BEJTHUYWHAMHM:
CKOPOCTb, BpEMs, PAaCCTOSHME, LICHA, KOJIMYECTBO, CTOMMOCTb, IIPOU3BOJUTEIIBHOCTb, BpEMH,
00BEM paboTHI.

Haxonuts 3HaueHune (HyHKIIMU 1O 3HAYEHUIO €€ apryMeHTa.

Ilonumats rpaduyeckuil crnocod MpeIcTaBICHUs M aHanu3a MHPOPMALMU, U3BIEKaTh U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPUKOB peaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonimy oOydyenuss B 8 kJiacce OOyYarOMIMIICS TMOMYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yIbTaThI:

Yuciia 1 BbIYUCICHUA

Hcrnonb3oBaTh HadaJbHBIE TNPEICTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YHCEN IS
CpPaBHEHMs, OKpYIJIEHUS U BBIYMCICHHMH, M300pa)xkaTh JEHCTBUTENbHbIE 4YMCIA TOYKAMM Ha
KOOPAMHATHOMU IIPSIMOM.

[IpumeHATh TOHATHE apU(pMETHUYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCIIOJIb3Ys ITPU HEOOXOAMMOCTH KaJIbKYJISATOP, BHIIOIHATH IPE0Opa30BaHUs BbIPAKECHHIH,
coJiepKaluX KBaJpaTHbIE KOPHH, UCIOJIb3Ysl CBOWCTBA KOPHEH.

Hcnonb3oBaTh 3amucyu OONBUIMX M MaJbIX YHCEI C TMOMOLIBIO JECATHYHBIX ApoOeil u
crene”et uucina 10.

Aare0panyeckune BbIPaKeHUs

[IpuMeHATh NOHATHE CTENEHM C LEeJbIM IOKa3aTesleM, BBINOJIHATh IMPeoOpa3oBaHUs
BBIPAJKEHUM, COACPKAIIUX CTEIICHU C LIEJIBIM [IOKA3aTEIIEM.

BBINONHATE TOXKIECTBEHHBIE NPEOOpa30BaHMs PALMOHAIBHBIX BBIPQ)KEHUH Ha OCHOBE
MIPaBUJI IEHCTBUI HaJl MHOTOWICHAMH U aIre0pandyecKuMu JIpOOsIMH.

PacknansiBaTh KBagpaTHBIA TPEXUIIECH HA MHOKUTEIH.

[lpumensaTs mnpeoOpa3oBaHUs BBIPAXKEHUM AN pelIeHHs pa3iMyHbIX 337ad U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAJIBHOM NIPAKTUKH.

YpaBHeHHsI U HEPABEHCTBA

Pematp nuHelHbIE, KBaAPAaTHBIE YPABHEHUS U PAllMOHAJIBHBIE YPAaBHEHHUS, CBOISAILUECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMS [IEPEMEHHBIMHU.

[IpoBoauTh mpocTelve NCCAENOBAaHUS YPABHEHHA U CUCTEM YPaBHEHMI, B TOM YHCIIE C
IpUMEHEHHEeM TrpaduyecKux NpeAcTaBlIeHUuN (yCTaHaBIMBAaTh, HUMEET JIM YypaBHEHUE WU
CUCTEMa YpaBHEHUI PEILLIEHUs, €CIIM UMEET, TO CKOJIBKO, U IIPOYEe).



[lepexonute OT cioBecHOW (OPMYNIHUPOBKM 3afaud K €€ anredpandyeckoil Moaenu ¢
MIOMOIIIBIO COCTABJICHHUS YpPaBHEHHMS WJIM CHCTEMBbl ypPaBHEHUH, HMHTEPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3a/1au NOJYyYEHHBIN pe3yibTar.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OIICHKHU, pellaTh JTMHEWHbIE
HEPaBEHCTBA C OJHOM NEPEeMEHHOH M HMX CHUCTEMBI, JaBaTh TIpapUUECKyl0 HIUIIOCTPALHUIO
MHO>KECTBa PEIlIeHN HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[lonmmath © WCHONB30BaTh (YHKIMOHAJIBHBIC TIOHSATUS W S3BIK  (TEPMUHBI,
CHMBOJIMYECKHE OO0O3HAYCHUS), ONMPENCNATh 3HA4YeHHE (YHKIMH IO 3HAYCHHWIO apryMEHTa,
OTIpeNieNATh CBOMCTBA (PYHKIMHU O €€ rpaduky.

Crtpouts rpaduku 31€eMEeHTapHbIX PYHKIMHA BUA!

y = kX, y =x2, y = X3,y = [X|, y = VX, omuchIBaTh CBOIiCTBA YHCIOBOI (YHKIHH IO 8
rpaguxy.

K koHiy oOyuenus B 9 kJacce oOydaroluiics MOMYyYUT CIEIYIOLIUE NpEAMETHbIE
pe3yabTaThl:

Yucia v BBIYUHCIEHHSA

CpaBHUBaTh U YIOPSAJOYNBATEH pallMOHAIBHBIE U HPPALIMOHAILHBIEC YHCIIA.

BeimonsaTe apudMeTHueckue ASUCTBUS C pallMOHAIILHBIMU YHCIIAMHU, COYETas YCTHBIC U
MMCbMEHHBIE TPUEMBI, BHIITOJIHATH BHIUMCICHUS C UPPALIMOHAIBHBIMHI YUCIAMH.

HaxoauTh 3HaueHUsl CTETNEHEH C IeNbIMH MMOKA3aTeIsIMU M KOPHEH, BEIUMCIIATH 3HAUCHUS
YHCIIOBBIX BBIPAKCHHI.

OKpyryaTh JeWCTBUTENbHBIE YHCIA, BBINONHATH NPUKUIKY pPE3yJabTaTa BBIYUCICHUH,
OIICHKY YHCIIOBBIX BBIPKCHUH.

YpaBHeHUs U HEPaBEeHCTBA

PemaTts nuHeHBIE ¥ KBaApaTHbIE YpaBHEHHsS, YypaBHEHHS, CBOASIIMECS K HUM,
npocTeme ApoOHO-palliOHAIbHbBIC YPAaBHEHHUS.

Pemath cucTemMBbl IBYX JIMHEHHBIX YpaBHEHUH C JBYMS MEPEMEHHBIMH M CHUCTEMBI JIBYX
ypaBHEHUH, B KOTOPHIX OJIHO YPaBHEHUE HE SBIISCTCS JTMHEUHBIM.

Pemrate TekcToBhle 3amauM  anreOpamyecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHUS WM CUCTEMBI IBYX YpaBHEHUH C IBYyMs IEPEMEHHBIMH.

[IpoBoauTh mpoCTEiilMe UccieqOBaHU YPABHEHUH M CUCTEM YPAaBHEHHIA, B TOM YHCTE C
NpUMEHEHHEeM TrpaduvecKux NpeACTaBICHUH (YCTaHABIMBAaTh, MUMEET JM YpPaBHEHUE WIIH
CUCTEeMa ypaBHEHUH pEeIIeHUs], €CITU UMEET, TO CKOJIbKO, U poyee).

Pemrate nuHeWHbIE HEpaBEHCTBAa, KBAJpaTHbIC HEPABEHCTBA, H300pa)xkaTh pELICHUE
HEpaBEHCTB HA YMCIIOBOM MPSIMOMA, 3alUChIBATH PEIIEHUE C ITOMOILBIO CHMBOJIOB.

PemaTth cucTeMBl JHHEWHBIX HEPAaBEHCTB, CHUCTEMBl HEPABEHCTB, BKIIOYAIOIIHE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh PEIIEHUE CHUCTEMbI HEPABEHCTB HA YHCIIOBOW MPSMOM,
3aMMChIBAaTh PEUICHHE C TOMOLIbI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7a4.

DOYyHKIUH

PacnioznaBath GyHKIMM U3y4eHHBIX BIIOB. [loka3piBaTh cCXeMaTHUYECKH PACIIONOKEHUE Ha

KOOPIUHATHOH MI0CKOCTH rpadukoB GyHKImiA Buna: y = kX, y = kx + b, y = k/x,y = ax2 + bx +
¢,y = x3, y =X, y= |x|, B 3aBucumMocTH 0T 3HaYeHHiT KO>((HUINEHTOB, ONHCHIBATS CBOHCTBA

(GyHKUIUH.



Ctpouts U H300pa)kaTh CXeMaTHYECKH TpaduKu KBaApaTUYHBIX (DYHKIMH, OMHCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIUHN 1O UX TpaduKam.

PacrioznaBate  KkBagpatuuHyro (QyHKUHMIO 10  (Qopmyie, MPUBOAUTH MPUMEpPHI
KBaJIpaTUYHBIX QYHKIUHI U3 peaqbHON KU3HU, PU3UKHU, TEOMETPUH.

YucioBbie MOCTE10BATEILHOCTH H POrPeccuu

PacrioznaBath apupMETHUECKYI0 U F€OMETPUUECKYIO0 MPOTPECCUH MPHU Pa3HBIX crocobax
3a/1aHusl.

BBINONHATE BBIYMCICHHUS C HMCIONB30BaHHEM (GOpPMYN N-ro 4jieHa apu(MeTHUecKor u
reOMETPUUYECKON TPOTrPECCHi, CYMMBI IEPBBIX N YICHOB.

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPIUHATHOM MJIOCKOCTH.

Pematp 3amaun, cBsI3aHHBIE C YMCIIOBBIMH IOCJIEI0BAaTEIBHOCTSIMU, B TOM YHCIE 3a7aud
U3 peasbHOM JKU3HHU (C HCIOIb30BAaHUEM KaIbKYIATOPA, HUGPOBBIX TEXHOIOTH).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbIe)
Ne n/m Konrpoabusie | IlpakTnuyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThbI padoTbI
pecypchbl
1 Yucaa u BeIUMCIeHUS. PalinoHanbpHbIe o5 1 bubnmunorexa LIOK
qucia https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
2 AJIreOpanteCKie BIpaKeHHA 2 ! https://m.edsoo0.ru/7f415b90
bubmmoreka [JOK
3 ¥PaBHCHHS U HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 K . D 24 1
OOPAMHATH! i rpagHicit. DyHkiuii https://m.eds00.ru/7f415b90
bub6naunorexa LIOK
> Hosropenne n obobuenne 0 ! https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10
. 102 5} 0

[TPOTPAMME



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

8 KUIACC

KonuyecrBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesoB 4 TeM (undposbie)
Ne i/mt Kontpoabusie | IlpakTnuyeckue
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIC
padoThI padoTbI
pecypcbl
bu6mmorexa LIOK
1 4 .K 15
ucna u Beruucienus. KBaapatHsie KopHU https://m.edsoo.ru/7f417af8
2 Yucna u Beruncienus. CTEneHsb ¢ eIbIM ; bubnunorexa LIOK
MoKa3aTesieM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BhIpaKEeHUSI. 5 1 bubnuorexa [JOK
KBanpaTHbiii TpEXUiIeH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BbIpaXKEeHHUS. 15 1 bub6mmorexa [IOK
Anrebpandeckas po0b https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBanpatHbie bubnuorexa [JOK
5 15 1
ypaBHCHHS https://m.edsoo.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI bubmuorexa [IOK
6 . 13
ypaBHCHHI https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/Tf417af8
8 - 0 5 bubmuoreka [IOK
YHICHIH, LICHOBHBIC HOMATIN https://m.edsoo.ru/7f417af8
butmmoreka [IOK
3 DyHiuih. HHCI0BEIC QYHKLHH o https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 IT 606 6 2
OBTOPEHHE I ODODIICHHE https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 102 5 0

[NPOI'PAMME



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

9 KUIACC

KonuyecrBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpoabubie | IlpakTuyeckue
NPOrpamMMmsblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsl
1 Uucna v BeruuciaeHus. JleicTBUTENbHBIE 9 bubnmoreka [IOK
qycia https://m.edsoo.ru/7f419d08
YpaBHEHHUs U HEpABEHCTBA. Y PaBHEHUS C bu6nuorexa [IOK
2 y Ny 14 1
OJTHOM TIEPEMEHHOIA https://m.edso0.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBa. CHCTEMBbI 14 1 bubnnoreka [IOK
ypaBHEHUIA https://m.edsoo0.ru/7f419d08
bu6nuorexa [IOK
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 htts://m.edso0.ru/7419d08
bu6mmoreka [IOK
16 1
> Gyt https://m.eds00.ru/7£419d08
6 YucaoBbie MOCIEI0BATEILHOCTH 15 1 bubmorexa LIOK
u
g e . https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHme, 06001IEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [IOK
3HaHHUI https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 6 0



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

ITOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC
No KoanuectBo yacos Jara DJIeKTPOHHbIE HU(PPOBbIE
wn Tema ypoka Beero Kontpoabnbie | IlpakTHyeckue wayueHus o0pasoBaTejbHbIe
padoTsI padoTsI pecypcbl
1 [lonsTHe panoHaNbHOIO YKCIa 1
) ApudmeTtnueckue IeHCTBUS C 1
panoHaIbHBIMU YHCTIAMU
3 ApubmMeTnueckue TeUCTBUS C 1
palvoHATBHBIMH YHCIIAMU
4 Apudmernueckue 1eHCTBHS € 1
panoHaIbHBIMU YHCTIAMU
5 ApubmMeTnueckue TeHCTBUS C 1
paloOHATBHBIMH YHCTIAMU
6 ApudmeTtnueckue IeHCTBUS C 1
panoHaIbHBIMU YHCTIAMU
7 CpaBHeHue, ynopsiiouYMBaHue 1
palMOHAIbHBIX YUCE
3 CpaBHeHue, ynopsjouuBaHue 1
palrOHAIBHBIX YHUCEIT
9 CpaBHeHue, ynopsii0uYMBaHue 1
palMOHAIBHBIX YUCE
10 Crenenb ¢ HATYpaJIbHBIM 1 bu6mmoreka [JOK
IoKasarejeM https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HaTypaJbHbIM 1 bubnuorexa [JOK
HoKa3aTreIeM https://m.edsoo.ru/7f421382
12 CreneHsb ¢ HaTypajIbHBIM 1 bubmmorexa LIOK



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

IIOKa3aTeJIEM

https://m.edsoo.ru/7f42154e

CreneHnsb ¢ HaTypajIbHBIM

bu6anoreka LIOK

13 HOKa3aTesleM https://m.edsoo.ru/7f4218be

14 CreneHb ¢ HATYpAJIbHBIM
MoKazaresemM
Pemrenyie 0cCHOBHBIX 3a7a4 Ha

15 IpoOu, MPOLIEHTHI U3 pealbHON
MIPAKTUKH
Pemennie ocCHOBHBIX 3a/1a4 Ha

16 JPpOOH, TIPOLIEHTHI U3 PEaTbHOMN
MIPAKTUKH
Pemienne oCHOBHBIX 3a/1a4 Ha

17 JpOOH, TIPOLICHTHI U3 PeaTbHOU
MIPAKTUKU
Pemnrenie oCHOBHBIX 3a7a4 Ha

18 JpoOu, IPOLIEHTHI U3 PEaTbHOMN
MIPAKTUKU

19 [Tpu3HaKK AETUMOCTH, PA3I0KEHUS
Ha MHOXXHUTEJIM HATYPAJIBbHBIX YHACEIT

20 [Ipu3Haku 1eIUMOCTH, Pa3I0KEHUS
Ha MHOKUTEJIM HATYpallbHbIX YHCEI

21 Peanbubie 3aBucumoct. psimas u
oOpaTHasi MPONOPLHOHATBHOCTH

29 Peanbubie 3aBucumoctu. lpsimas u
oOpaTHasi MPONOPIUOHATBHOCTH

23 Peanbubie 3aBucumoct. [psimas u
oOpaTHasi MPONOPLHOHATBHOCTH

24 Peanbubie 3aBucumoct. lpsimas u



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

oOpaTHasi MPONOPLHMOHATBHOCTH

KonTponbHas pabora o teme

25
"Panronanpuele yncna'
26 BykBeHHbIE BbIpasKeHUS Bubmmorexa HOK
https://m.edsoo.ru/7f41feec
27 Dopmybl
28 DopmyIbl
29 [Iepemennsbie. JlomycTrumelie
3HAYEHUS IEPEMEHHBIX
[IpeoOpazoBanme OyKBEHHBIX
30 Blf:pa)KI;HI/Iﬁ paCKpZIKTHe CKOOOK | bubmorexa LIOK
’ https://m.edsoo.ru/7f41fafa
MpHUBEICHNE MTOI0OHBIX CIaraeMbIX
[IpeoOpazoBanme OYKBEHHBIX
31 BIfI)pa)I:ZHI/Iﬁ pacxpzlline CKOOOK U Bubmmorexa HOK
’ https://m.edsoo.ru/7f41fd70
MIPUBEICHHE TTOTOOHBIX CIaraeMbIX
[IpeoOpazoBanne OYKBEHHBIX
32 BBIPKCHUH, pPACKPBITHE CKOOOK U
MpHUBEICHNUE MOTOOHBIX CaraeMbIxX
[IpeoOpazoBanme OYKBEHHBIX
33 BBIpA)XEHUH, pacKphITHE CKOOOK U
MIPUBEICHNE MTOI0OHBIX CIaraeMbIX
34 CBoiicTBa CTENEHH C HATYpaJIbHBIM bubmuorexa [JOK
HoKa3aTesIeM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYPAIbHBIM bu6mmoreka [JOK
IoKasarejeM https://m.edsoo.ru/7f42154e
36 CBoiCTBA CTENEHH C HATYpaJIbHbIM bubnuorexa [JOK
HoKa3aTesieM https://m.edsoo.ru/7f4218be
37 MHoro4JIeHb bubmunorexa LIOK



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

38 MHorouseHbl bubmorexa LIOK
https://m.edsoo.ru/7f422930
39 Cnokenue, BEIYMTAHUE, bubnunorexa LIOK
YMHOXEHHE MHOTOWICHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BEIMUTaHUE, bubnuorexa [JOK
YMHO)XCHHUE MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8
Cnokenue, BEIYMTAHUE, bub6nunorexa LIOK
41
YMHOKEHHE MHOTOUYJIEHOB https://m.edsoo.ru/7f422fca
42 Crnoxxenue, BHIYUTAHUE, bu6anoreka LIOK
YMHOKCHHUE MHOTOYJICHOB https://m.edso0.ru/7f423182
13 DopMyIIbI COKpALIEHHOTO bu6nuorexa [IOK
YMHOKEHHUS https://m.edsoo.ru/7f42432a
44 DopMyITBl COKpAIIEHHOTO bubnuotexa [JOK
YMHOKCHUS https://m.edsoo.ru/7f42464a
45 @opMyIIBI COKpALLIEHHOTO bubmmoreka [LIOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
46 DopMyJbl COKPAILIEHHOTO bubnuotexa [JOK
YMHOKCHUS https://m.edsoo.ru/7f424fd2
@opMyIIbl COKpaALIEHHOTO bu6mmorexa LIOK
47
YMHOKCHUS https://m.edsoo.ru/7f4251d0
48 Paznoxxenre MHOrO4JI€HOB Ha but6mmoreka [IOK
MHOKHTEITH https://m.edsoo.ru/7f423312
49 Paznoxxenne MHOTOYICHOB Ha bubnunorexa LIOK
MHOKHTEIH https://m.edsoo.ru/7f4237fe
50 Paznoxxenne MHOro4jJ€HOB Ha but6mmoreka [IOK

MHOXUTCIN

https://m.edsoo.ru/7f4239de

51

PazioxeHne MHOTO4WIEHOB Ha



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
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

MHOXUTCIIN

KonTponbHas pabora o teme

52 "Anrebpanueckue BoIpaXeHus"
YpaBHeHue, IpaBuiia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHUIIBHOCTh YPaBHEHHUU
JIuneliHOE ypaBHEHHE C OAHOU
54 IIEPEMEHHOM, pellIeHUE JTMHEUHBIX
YpaBHEHUI
JIuneliHOEe ypaBHEHHE C OHOU
95 nepeMeHHO}I;Ip pelieHue meeﬁme bubmmorexa LIOK
o https://m.edsoo.ru/7f420482
ypaBHEHUI
JIuHeitHOEe ypaBHEHUE C OJJHOM
56 MIEPEMEHHOM, PEIICHNUEe TUHEHHBIX
ypaBHEHUH
57 Pemrenue 3ama4 ¢ MOMOIIBIO bubnaunorexa LIOK
ypaBHEHHIA https://m.edsoo.ru/7f42064e
58 Perrenyie 3a1a4 ¢ TOMOIIBIO but6mmoreka [IOK
ypaBHCHHI https://m.edsoo.ru/7f420806
59 Pemienue 3a1a4 ¢ MOMOIIBIO bubmunorexa LIOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Permrenue 3aga4 ¢ IOMOIIBIO but6mmoreka [IOK
ypaBHCHHI https://m.edsoo.ru/7f420e6e
61 JIuHeitHOE ypaBHEHUE C IBYMS bu6mmoreka [JOK
NEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢c32
62 JIuHeitHOE ypaBHEHUE C TBYMSI bubnuoreka [JOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEHHBIX bubnuotexa [JOK



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

YpaBHEHUH C ABYMS IEPEMEHHBIMU

https://m.edsoo.ru/7f42836¢

Cucrema IByX JIMHEHHBIX

o4 YpaBHEHUH C IBYMs IEPEMEHHBIMH
65 Cuctema zuLByx JMHEHHBIX
YpaBHEHUH C IBYMs IEPEMEHHBIMU
66 Cucrema IByX JIMHEHHBIX
YpaBHEHUH C IBYMs IEPEMEHHBIMH
67 Pemenune cucrem ypaBHeHHH Bubmmorexa HOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHEHMM bubmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenune cucrem ypaBHeHHH bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenune cucrem ypaBHeHHH
71 Pemenue cucreMm ypaBHEHUN
7 KonTponbhas pabora o teme bu6nuorexa LIOK
"JluneitHpie ypaBHEHHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha IpsMoit Bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
74 HucnoBble IPOMEKYTKH Bubmmorexa HOK
https://m.edsoo.ru/7f41dff2
75 UYucnoBble IPOMEKYTKH
76 PaccTosinue Mf))KI[y ,I[BE’MSI TOYKaMHU
KOOPAMHATHOH NpsIMON
77 PaccTosiHue Mexy AByMs TOUKaMHU
KOOPJAMHATHOU MPSIMOM
78 [IpsimoyronbHas cucrema bu6muoreka [IOK



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
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

KOOpAHUHAT Ha IIJIOCKOCTH

https://m.edsoo.ru/7f41el6e

[IpssmoyronbHas cucrema

bu6anoreka LIOK

7 KOOP/AMHAT Ha TIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpadukoB, 3a1aHHBIX bu6mmorexa LIOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3a1aHHBIX bu6muoreka [IOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3a1aHHBIX
dhopmynamu
83 UreHue rpauKoB peasbHbIX bubmuoreka [IOK
3aBHCHMOCTEH https://m.edsoo.ru/7f41ea24
84 UYrenne Fpa(bI:IKOB peanbHBIX
3aBHUCHUMOCTEN
bu6mmoreka [IOK
8 Howsrhe Gyt https://m.edsi.ru/7f41ef06
86 I'padux ynkuum
87 CaoiicTBa pyHKINI bubnorexa LOK
https://m.edsoo.ru/7f41f078
88 CgoiicTBa pyHKITUH Bubmmorexa LIOK
https://m.edsoo.ru/7f41f1fe
89 JIvneitHast QyHKIMA bubmmorexa LIOK
https://m.edsoo.ru/7f427282
90 Jlunetinas QyHKImst bubmmorexa LIOK
https://m.edsoo.ru/7f427412
91 [TocTpoenue rpaduka TuHEHHOMN bubnuoreka [JOK
byHKIHH https://m.edsoo.ru/7f426d1e
92 [ocTpoenue rpaduka TMHEHHOIM

byHKIIUN



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
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

93

I'paduk pyakmmm y =[X|

94

I'padux pyskmm y =[x|

95

KonTponbhas pabora o teme
"KoopauHats! 1 rpaduku.
Oyukuuu" / Beepoccuiickas
poBepoyHas pabora

bubnunorexa LIOK
https://m.edsoo.ru/7f41f50a

96

HtoroBast KOHTpOsIbHAs paboTa /
Bcepoccuiickas nmpoBepodHas
pabota

but6mmoreka [IOK
https://m.edsoo.ru/7f429c6c¢

97

[ToBTOpEHKME OCHOBHBIX MOHATUI U
METOJIOB Kypca 7 Kiacca,
000011eHNE 3HAHMIA

98

[ToBTOpEHME OCHOBHBIX MOHITUHN U
METOJIOB Kypca 7 Kjacca,
00001116 H1E 3HAHUHA

bu6anoreka LIOK
https://m.edsoo.ru/7f429f32

99

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOIOB Kypca 7 Kiacca,
000011IeH1E 3HAHUHA

but6mmoreka [IOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHKME OCHOBHBIX MOHITUHI U
METOJIOB Kypca 7 Kiiacca,
00001IeHNE 3HAHUIA

101

[ToBTOpEHME OCHOBHBIX MOHATUI U
METOJIOB Kypca 7 Kiiacca,
0000116 e 3HAHUHA

bubmnorexa LIOK
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHNE OCHOBHBIX MOHATHH U
METOJIOB Kypca 7 Kiacca,
000011IeHrEe 3HAHUHA

but6mmoreka [IOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10

102



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

[TPOTPAMME




8 KUIACC

KoanuyecTBo yacoB

DJIeKTpOHHbIe NN (ppoBbIe

Ne Tema ypoka Kontpoabnbie | IlpakTnuyeckue Aara o0pa3oBaTejbHbIe
n/n Bcero U3y4YeHUs
padoThI padoTsbI pecypchl
1 KBagparublii KOpeHb U3 YnCIa 1 Bubnroreia LIOK
https://m.edsoo0.ru/7f42d452
2 [TonsiTie 00 nppanroHaIbHOM 1 bu6mmorexa LIOK
qHCIe https://m.edsoo.ru/7f42eaaa
3 JlecsaTuuHbIC TPUOTHKCHUS 1
UPPAIMOHAIIEHBIX YHACET
4 JlecsaTHUHbIC TPUOTUKCHUS 1
HUPPAMOHAIIBHBIX YUCET
5 JlelicTBUTEIIbHBIC YHCIIA 1
6 CpaBHEHHE IEUCTBUTEIIBHBIX 1
quCen
7 CpaBHeHME IEHCTBUTEIIBHBIX 1
qHUCeN
3 Apudmernueckuii KBaJapaTHBII 1
KOPEHb
9 VYpaBHeHue BHa X* = a 1
10 CaoiicTBa apuPpMETHICCKUX 1 bubnuorexa [JOK
KBaJIPaTHBIX KOPHEH https://m.edso0.ru/7f42d862
11 CoiicTBa apumeTnyeckux 1 bubnmnoreka [JOK
KBaJ[PaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
[IpeoOpa3zoBaHme YUCITOBBIX
12 BIfI)pa)KI;HI/Iﬁ Co/IepIKaIInx 1 bubmorera [IOK
’ https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIC KOPHU



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

[Ipeobpa3oBaHre YHCIOBBIX

bubnaunorexa LIOK

13 BHIPANCHIH, CONEPIatinx https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHU
[IpeoOpazoBaHuE YHCITIOBBIX
14 BLipa)KI;HI/Iﬁ coJIepIKaIIuX bubmorera [IOK
’ https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHU
[IpeoOpazoBanne YUCTOBBIX
15 Blipamre)ﬂnﬁ coaepKalmx bubmorera [IOK
’ https://m.edso0.ru/7f42e262
KBaJIpaTHbIE KOPHU
16 CreneHs ¢ eIbIM ITI0Ka3aTelIeM buomorera [IOK
https://m.edsoo.ru/7f4354a4
CranzapTHas 3aMuch Yucha.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 MuUpa (0T IIEMEHTAPHBIX YACTHI] but6mmoreka [JOK
710 KOCMHUYECKHX OOBEKTOB), https://m.edso0.ru/7f436098
JUTUTEIIBHOCTH TIPOLIECCOB B
OKPY>KaroIlleM MHUpe
18 CBOICTBA CTEIIEHH C I[ETBIM but6mmoreka [JOK
mokasaTesieM https://m.edsoo0.ru/7f435648
19 CBoiiCTBa CTENIEHH C IIEJIBIM bubmmoreka [IOK
nokaszaTesieM https://m.edsoo0.ru/7f435648
20 CBolicTBa CTENEHH C LIETIBIM but6mmoreka [IOK
[TOKa3aTejaeM https://m.edsoo0.ru/7f435648
21 CBo¥CTBA CTENIEHH C IIECJIBIM but6mmoreka [IOK
nokasaTesieM https://m.edsoo.ru/7f43599a
29 CBoiicTBa CTENEHH C LIEJIBIM bubmuoreka [JOK
[TOKa3aTejeM https://m.edsoo.ru/7f435ed6
23 KBanpaTHbiit TpéxuneH



https://m.edsoo.ru/7f42ded4
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

24

KBanpatubiii TpéxwiieH

o5 Pasnoxenune kBagpaTHoro bu6nmuoreka [IOK
TpEXuJieHa Ha MHOXHTEIIN https://m.edsoo.ru/7f42fd38
26 Pa3noxxeHnue kBaapaTHOro bu6mmorexa LIOK
TpEXUICHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
KontponbHas paboTa mo Temam
27 "KBalI[)paTHbIe EOpHI/I. Crenenu. bubnorexa LOK
N https://m.edsoo.ru/7f42ec80
KBanpaThslii TpexusneH"
but6mmoreka [IOK
28 Asrepatieckas Apodk https://m.edsoo.ru/7f430382
JlonycTuMble 3HaYEHUA
29 MEPEMEHHBIX, BXO/ISIINX B
anreOpanvyecKue BHIPAKCHHS
JlomycTuMBbIe 3HaYCHUS
30 MIEPEMCHHBIX, BXOJISIINX B
anreOpanyecKre BRIPasKeHUs
31 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anrebpanyecKoi 1poou https://m.edsoo.ru/7f4308e6
32 Coxkpaienue apooei bubmorexa [IOK
https://m.edsoo.ru/7f430a8a
33 Coxpartienue apodeit bubamorexa LIOK
https://m.edsoo.ru/7f430f44
34 Coxpatenue apobeit Bubmmorexa LIOK
https://m.edsoo.ru/7f430f44
CrnosxeHue, BBIYMTaHUE
35 YMHO)KeHI/I,e U JIeJIeHne ’ buomorexa [IOK
. https://m.edsoo.ru/7f43128c
anredpanvecKkux Ipooei
36 Cnosxenue, BBIYUTAHUE, bu6anoreka LIOK



https://m.edsoo.ru/7f42fd38
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

YMHOKCHHUE U JICJICHUE
anredpanyeckux apobeit

https://m.edso0.ru/7f4315c0

CnoxxeHue, BRIYUTAHHUE,

37 YMHOKEHHE U JIETICHUE bubmmorexa HOK
. https://m.edsoo.ru/7f4318c2
anredpanvecKux JIpooei
CrnoxeHue, BBIMUTAaHUE
38 yMHO)KeHI/I’e U JIeTIeHUe , bubmmorexa LIOK
. https://m.edsoo.ru/7f431a20
anreOpanyecKux Apooeit
[IpeoOpa3oBanue BbIpaKEHHH,
39 C(i[epxl:amnx anre6pznqecxﬂe bubamorexa LIOK
https://m.edsoo.ru/7f43259c
npoodu
[IpeoOpa3oBanue BeIPAKCHHIA,
40 C(i[epxrc)amnx anre6pI:11/IquKI/Ie bubmmorexa HOK
https://m.edsoo.ru/7f432736
apobu
IIpeoOpa3oBaHye BEIpAKEHUH,
41 c:nepxlzamnx anre6p1:11/mec1<ne bubmmorexa LIOK
https://m.edsoo.ru/7f432736
apobu
42 Kontposnbhas paboTa o teme bubnuotexa [JOK
"Anreopanueckas 1poos" https://m.edsoo0.ru/7f431d36
43 KBagparaoe ypaBHEeHHE Bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
44 HemnonHoe kBaapaTHOe ypaBHEHME bubnnorexa LOK
https://m.edsoo.ru/7f42eela
45 HemnosnHoe kBaapaTHOE ypaBHEHHE Bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
46 dopmysna KOpHEH KBaApaTHOTO bubnuoreka [JOK
YpaBHCHHUSI https://m.edsoo.ru/7f42f158
47 dopmyra KOpHEN KBaJpaTHOTO bu6muoreka [IOK



https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
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

YpaBHCHHUS https://m.edsoo.ru/7f42f3f6
48 dopmyra KOpHEN KBaJpaTHOTO bu6nmuoreka [IOK
YpaBHEHHUS https://m.edsoo.ru/7f42f5a4
bubnunorexa LIOK
49 Teopema Bitera https://m.edsoo.ru/7f42fef0
but6mmoreka [IOK
>0 Teopena Bueta https://m.edso0.ru/7f430076
51 Pemienue ypaBHeHM, CBOASAILUXCSA bub6nunorexa LIOK
K KBaJPaTHBIM https://m.edsoo.ru/7f43c542
59 Pemienue ypaBHeHMi, CBOASAIINXCA bu6anoreka LIOK
K KBa/IPaTHBIM https://m.edsoo.ru/7f43c3d0
53 [pocreiimme n1poOHO- bu6nuorexa [IOK
palroHaIbHBIC YPaBHEHUS https://m.edso0.ru/7f4328c6
54 [Ipocreitmme npoOHO- bubnuotexa [JOK
palroHaIbHbIC YPaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pelienne TeKCTOBBIX 3a4ay € bubnaunorexa LIOK
IIOMOIIBIO KBAJPATHBIX YPaBHEHUI https://m.edsoo.ru/7f42f75c
Penrenue TeKCTOBBIX 3a7a4 C but6mmoreka [IOK
56 .
MIOMOIIIBIO KBaJIPATHBIX YPaBHEHHIA https://m.edsoo.ru/7f42f8f6
57 Konrponbnas pabota o teme bu6mmorexa LIOK
"KBaapatHbie ypaBHeHHUs" https://m.edsoo.ru/7f4301f2
JInHeliHOEe ypaBHEHHE C IBYMS
58 NepEeMEHHBIMHU, €ro rpaduk,
MIPUMEPHI PEIICHUS YPaBHEHUN B
HEJIBIX YHCIIax
JIuneitHoe ypaBHEHUE C IByMsI
59 NepeMEHHBIMH, €T0 rpaduk,

IIPUMEPBI PELICHNUS YPAaBHEHUH B



https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
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

OCJIbIX YUCiiax

60

JInHeliHOe ypaBHEHHE C IBYMS
NepEMEHHBIMH, €T0 rpaduk,
IPUMEPHI pEeIIeHUs] YpaBHEHH B
LEJIBIX YUCIIaX

61

Pemenne cucrem nByX JTMHEHHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMU

62

Pemenue cucreM IByX JTUHEHHBIX
YpaBHEHMH C IByMs IT€PEMEHHBIMHU

63

Pemienue cuctem AByX JIMHEHNHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU

64

65

IIpumepsl perieHus cucTeM
HEJIMHEHHBIX YPaBHEHUH C TBYMsI
IIEPEMEHHBIMU

[Ipumeps! pemieHus cucrteM
HEJIMHEHHBIX YPaBHEHUH C IBYMs
IIEPEMEHHBIMU

66

I'paduueckas HTEpHIpEeTALIUS
YPaBHEHUS C JBYMS IEPEMEHHBIMU
U CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMU

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

67

I'paduueckas HTEpHIpEeTALIUS
YPaBHEHUS € ABYMs IEPEMEHHBIMU
Y CUCTEM JIMHENHBIX YPaBHEHUH C
JBYMS IEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

Perienne TeKCTOBBIX 3a4ady ¢
IIOMOIIBIO CUCTEM ypaBHCHI/Ifl

69

Perienue TEKCTOBBIX 33144 C



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

IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

Perenue TEKCTOBBIX 3a/1a4 C

0 IMOMOLIBIO CUCTEM YPaBHEHUU
71 qI/IC‘J"IOBLIe HEPaBEHCTBA U UX
CBOICTBa
7 UucnoBble HEPaBEHCTBA U UX
CBOICTBA
73 HepaBeHcTBO ¢ 01HOM NTEpeMEHHON
JIuHeitHbIe HepaBEeHCTBA C OJJHOM but6mmoreka [IOK
74 .
MePEMEHHOMN M UX PEIICHHE https://m.edso0.ru/7f42c692
75 JInHEeHbIE HEPABEHCTBA C OJHOM bu6mmoreka [JOK
NePEMEHHON M UX peIIeHHe https://m.edsoo.ru/7f42c840
76 JInHelHbIe IjepaBeHCTBa C OIHOU
MIEPEMEHHOMN M UX PEIICHHE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJTHOM MepeMEHHON U UX PelleHUe https://m.edsoo.ru/7f42cb88
78 CucTeMbl TMHEUHBIX HEPABEHCTB C bubnuotexa [JOK
OJTHOM TIEPEMEHHOM U MX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TUHEWHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELICHUE
I/1306Pa>1<eHHe pelieHus BuGmorexa LIOK
80 JHHHCHHOTO HEp aBeHUCTBa 1 Hj( https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOW MIPSIMOM
N300paxenHue penieHus
81 J'II/IH6§HOFO He;)aBeHCTBa U UX Bubmmorexa LIOK
. N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MpPsIMOU
82 KonTponbHas pabota no temam

"HepasenctBa. CructeMbl



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

ypaBHEHUI"

83 [Tonsitue GyHkIIM Bubmmorexa LIOK
https://m.edsoo.ru/7f433c12
84 ObnacTh onpeneneHus 1 bubnmnoreka [JOK
MHOYKECTBO 3HAYCHUH (DYHKIIUH https://m.edsoo.ru/7f433d84
85 CriocoOb1 3amanust pyHKIHH
86 I'paduk pyHKIIN
87 CaoiicTBa GyHKINH, UX
0oTOOpakeHHE Ha rpaduke
88 Urenue u moctpoeHue rpadukoB
G yHKIHIA
89 [Tpumeps! rpadukoB GyHKIUH,
OTPaXKaIOIIUX PEaJIbHBIE TTPOLIECCHI
B0 | nopameymo npomopusomere biorera LIOK
R — https://m.edsoo.ru/7f434bbc
91 ['unep6ona
bubanoreka LIOK
%2 Pinepbosa https://m.edsoo.ru/7f4343e2
bubmuoreka [IOK
93 Ppaduc ymiun y = https://m.edS(])lo.ru/7f434572
OyHKIUU Y =X2, Yy = X3,y = VX, Yy =
94 |x|};llj*p§(1)nzecm,e);eme’ﬂie ? bubmmorexa LIOK
ypaBHEHHIH 1 CHCTEM ypaBHeHHIii https://m.edsoo.ru/7f434d38
[ToBTOpEHKME OCHOBHBIX MOHITUH U
95 METOJIOB KypcOB 7 U 8 KJIacCOB, but6mmoreka [IOK

000011IeHrEe 3HAHUH /
Bcepoccuiickas npoBepodHas

https://m.edsoo.ru/7f4371aa



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
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

pabota

HTorosast KOHTpOBHAs paboTa /

96 Bcepoccuiickasa nposepoyHas 1 Bubmiorexa LJOK
P POBCP https://m.edsoo.ru/7f434eb4
pabota
IToBTOpEHHE OCHOBHBIX MTOHATHI 1
97 METOJIOB KypCOB 7 ¥ 8 KIIacCOB, 1
0000111eH1Ee 3HAHNI
n N
w | moremecm s
AOB VP . ’ https://m.edsoo.ru/7f43736¢
000011IeHrE 3HAHUHA
0 HOBTOpeI;I/Ie OCH(;BHréDi< H:Hf[TI/Iﬁ u . Bu6miorexa LIOK
METONOB KypeoB fl H1AcCon, https://m.edso0.ru/7f437510
000011IeHre 3HAHUI
e I
AOB KYP . ’ https://m.edsoo.ru/7f4376b4
000011IeHrE 3HAHUI
| e |
AOB KYPEOB 7 1 : https://m.edso0.ru/7f436h88
000011IeHrE 3HAHUHA
| e |
HOB VP . ’ https://m.edsoo.ru/7f437858
000011IeH1E 3HAHUHA
OBIIEE KOJIJMYECTBO YACOB I1O 102

[NPOI'PAMME



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

KouTpoanHbIe
Bcero P
padoThI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

DJIeKTpoHHBIE N (pPoBbIE
o0pa3oBaTe/ibHbIE

pecypchl

PanmonansHBIC UnCIa,
UPpaIMOHAIILHBIC YHCIIA, KOHCUHBIC
1 OECKOHEUHBIC JeCATUYHBIC APOOH

MHO0X€ECTBO 1EUCTBUTEIBHBIX
4HCell; JEUCTBUTEIbHBIC YHCIIA KAK
OECKOHEYHBIE IECATUYHbIE APOOU

BzauMmHO ogHO3HAYHOE
COOTBETCTBUE MEK]Y MHOXKECTBOM
JIEICTBUTEIIHLHBIX YHCEI K
MHOKE€CTBOM TOYEK KOOPIAUHATHOU
IpsAMON

CpaBHEHUE 1EHCTBUTENBHBIX YHCET,
apupMeTHYeCKUe JeHCTBUSA C
JeMCTBUTENIbHBIMU YUCIIAMU

[Tpubnmxénnoe 3HaueHnE
BEJIMYUHBI, TOUHOCTH MIPUOITMKCHUS

OprTJ'ICHI/IC quCeia

Okpyrienue yucen

[Ipukuaka v oLleHKA pe3yJbTaTOB
BBIYUCJIICHUN

[Tpukuka 1 OlIEHKA PE3yJIbTaTOB
BBEIYHCIICHUN

10

JIunelinoe ypaBHeHue. Pemenne

bubmmorex [JOK




ypaBHEHUH, CBOJAIINXCS K
JIMHEUHBIM

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

JIunelinoe ypaBHeHue. Pemenne

11 YPaBHEHUH, CBOIAIIMXCS K
JIMHEWHBIM
KBanpatnoe ypaBHenue. Pemenne
12 ypaliI}E)eHHﬁ C}];IZ),ZISIHII/IXCSI K bubmorexa HOK
’ https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBagpatnoe ypaBHenue. Pemienue
13 ypalpreHHﬁ (Z?i)ﬂﬂ[IH/IXCH K bubamorexa LIOK
’ https://m.edsoo.ru/7f43c542
KBaJIpATHBIM
14 bukBanpaTHbie ypaBHEHUS bubmorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBaapaTHble ypaBHEHUS bubmorexa LOK
https://m.edsoo.ru/7f43c3d0
IIpumepsl perieHus: ypaBHEHUN
16 TPEeThel U 4eTBEPTOU CTETICHEH
pa3ioKeHUEM Ha MHOXKUTEIH
[Ipumeps! perieHus ypaBHEHUI
17 TpEeThEN U YETBEPTOM CTENEHEN
Pa3lIoKEHUEM HA MHOXKHUTEIU
18 Pemenne npoOHO-panioHaIbHBIX bubmmoreka [JOK
ypaBHCHHI https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paliioHaNbHBIX bu6muoreka [IOK
ypaBHEHUH https://m.edso0.ru/7f43c9b6
20 Pemennie TekCTOBBIX 337124
anreOpanvdecKuM METO0M
21 Pemenue TekcTOBBIX 337124



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

aHFe6paI/I‘ICCKI/IM MCTOAOM

22

Pemnrenuie TeKCTOBBIX 3a4a4
anredpandecKuM MEeTO0M

23

KonTponbhas pabora o Teme
"VYpaBHeHUs ¢ OAHON TepeMEHHOU'

24

VYpaBHEHHE C IBYMsI IEPEMEHHBIMU
u ero rpapuk

but6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

25

YpaBHEHHE C ABYMs [IEPEMEHHBIMU
U ero rpaduk

bub6nunorexa LIOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema ByX JMHEHHBIX
YpaBHEHHH C IBYMs ITEPEMEHHBIMHU
U €€ pelIeHue

27

CucreMa IByX JTMHEHUHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMH
U €€ pelIeHue

28

Cucrema 1ByX JIMHEUHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMHU
U €€ pelneHue

29

Cucrema ByX JUHEHHBIX
YpaBHEHHH C IByMs II€PEMEHHBIMHU
U €€ pelIeHue

30

Pemienue cucrem AByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEIHOE, a
IpYyroe — BTOPOH CTENIEHU

bub6munorexa LIOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucreM AByX ypaBHEHUH,
OJTHO U3 KOTOPBIX JUHEHHOE, a
JPyroe — BTOPOU CTETIIEHU

bu6anoreka LIOK
https://m.edsoo.ru/7f43d55a

32

Pemenne cucrem nByX ypaBHEHUH,



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

OJTHO U3 KOTOPBIX JIMHEUHOE, a
IpYyroe — BTOPOM CTENEHU

Pemenue cucrem 1ByX ypaBHEHUH,

33 OJIHO U3 KOTOPBIX JINHEHHOE, a
Apyroe — BTOPOH CTENEHU
I'paduueckas unTEpIIpeTaIys
34 CUCTEMBI YpaBHEHUI ¢ JBYMsI
IIEPEMEHHBIMU
35 Pemenne TekcTOBBIX 3aa4
anredpanvdecKuM crocooom
36 Pemenne TekcTOBBIX 337124
asre0panyecKuM crnocodoom
37 KonrtponbHas pabota o teme
"Cucremsbl ypaBHeHUI"
38 UucnoBble HEPAaBEHCTBA U UX
CBOICTBa
HucnoBble HEPABEHCTBA U UX bu6nuorexa LIOK
39 CBOWCTBa https://m.edsoo.ru/7f43ad5a
JluneitHble HEpPaBEHCTBA C OJTHOM bu6muoreka [IOK
40 .
NIEPEMEHHOMN M UX PeIICHHE https://m.edsoo.ru/7f43af08
JIuHeliHbIC HEPABEHCTBA C OHOU bub6mmorexa LIOK
41 .
[IEPEMEHHOMN M UX PELICHHE https://m.edsoo.ru/7f43af08
42 Jlunetinbie IjepaBeHCTBa C OJTHOM bubnuorexa [JOK
NEPEMEHHOMN M UX PEIICHHE https://m.edsoo.ru/7f43af08
43 CI/ICT?MLI J'II/IHGI‘/'IHL‘I’X HEPABEHCTB C
OJTHOM MIEPEMEHHOM U MX pelIeHne
44 CucreMbl TMHEMHBIX HEPABEHCTB C

OJIHOM IIEPEMEHHOM U UX PELICHUE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucTteMbl TMHEHHBIX HEPABEHCTB C

45 OJIHOM IIEPEMEHHOM U UX pPEIICHUE
46 KBanpaTHble HEpaBeHCTBA U UX bu6mmorexa LIOK

pelieHue https://m.edsoo.ru/7f43b098
47 KBanpaTHbie HepaBEeHCTBA U UX bu6mmoteka [IOK

pelicHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEeHCTBA U X bubmmorexa [LIOK

peleHue https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HepaBEHCTBA U UX

peleHue
50 KBanpaTHble HEpaBeHCTBA U UX

pelieHue

I'paduueckas uHTEpHIpETALIUSI
51 HSpg)BeHCTB u CI/ICTSMpHep:BCHCTB Cc bubmorexa IOK

https://m.edsoo.ru/7f43b098

IBYMSI TIEPEMEHHBIMA

I'paduueckas HHTEpIIpETALIUS
52 HEPaBEHCTB U CUCTEM HEPaBEHCTB C

JBYMS IEpEMEHHBIMU
53 KonTponbhas pabora o teme

"HepaBencraa"
54 KBangpartuunas ¢pyHkius, e€ rpapux bub6mmorexa LIOK

¥ CBOiicTBa https://m.edso0.ru/7f4396¢6
55 KBanpatuunas ¢yskuus, e€ rpadux bu6muoreka [IOK

U CBOiicTBa https://m.edso0.ru/7f439842
56 KBagpartuunas ¢pyHkius, e€ rpapux bu6nuorexa [IOK

¥ CBOiicTBa https://m.edso0.ru/7f4399b4
57 [TapaGoia, KOOpAMHATHI BEPIIMHBI bu6muoreka [IOK

napabosibl, OCb CAMMETPUU

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



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4

napadoJIbI

58

[Tapaboiia, KOOPAWMHATEI BEPITHHBI
napaboJbl, OCh CHMMETPHH
napaboJbl

but6mmoreka [IOK
https://m.edsoo.ru/7f43a03a

59

[TapaGomna, KOOpJHMHATHI BEPILIUHEI
napalosibl, OCb CUMMETPUU
napadoJIbI

bubnunorexa LIOK
https://m.edsoo.ru/7f43alac

60

[TapaGorna, KOOpAMHATHI BEPIITHHBI
napaboJibl, OCb CAMMETPUU
napadoJIbI

bu6manoreka LIOK
https://m.edsoo.ru/7f43a31e

61

[Tapabomna, KOOpIMHATHI BEPIIIUHBI
napaboJbl, OCh CHMMETPHH
napaboJsl

but6mmoreka [IOK
https://m.edsoo.ru/7f43a526

62

[TapaGomna, KOOpJMHATHI BEPIINHEI
napabosibl, OCb CUMMETPUU
napaboITbl

63

I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x°, y=vX, y=[x|

64

I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X]

65

I'paduxu Gynkomii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

66

I'paduku dynkumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|

67

I'paduxu Gynkmmii: y = kx, y =kx +
b, y=k/x, y=x°, y=vX, y=[x|

68

I'paduku dynkumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X]



https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

KonTponbhas pabora no teme

but6mmoreka [IOK

69 "®yHkun" https://m.edsoo.ru/7f43ab84

70 [TousTre YnCI0BOM bubnaunorexa LIOK
[IOCIEN0BATEILHOCTH https://m.edsoo.ru/7f43e6¢c6
3aaHue 1mocae10BaTeIbHOCTH

71 peiyppeHTHoﬁ f[ioopMynoﬁ )51 bubmmorexa HOK

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

¢bopmyoii N-ro wieHa

79 Apudmernueckas u bu6mmorexa LIOK
reoMeTpruYecKas Iporpeccuu https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubnuoreka [JOK
reoMeTpUYecKasi POrpecCcuu https://m.edsoo.ru/7f43f3b4
@opMyiIbl N-T0 YIeHa

74 apudMeTHIECKON 1 bubnuoreka [JOK
re€OMETPUYECKOM IMPOrPECCHH, https://m.edsoo.ru/7f43f58a
CYMMBI MIEPBBIX N YWICHOB
@opMyIIbl N-TO YJIeHa

75 apudmeTnueckoil u bubnuorexa LIOK
rE€OMETPUYECKOM IMPOrPECCHI, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N YWICHOB
@opMyIIsl N-TO YJIeHa

76 apu(pMeTHIECKON U bubmmoreka [LIOK
reOMETPUYECKOM IMPOrPECCHH, https://m.edsoo.ru/7f43f0c6
CYMMBI TIEPBBIX N YWICHOB
@opMyIIsl N-TO YJIeHa

77 apudmeTnueckoit u bu6mmoreka [JOK
reOMEeTPUIECKON POrpeccuii, https://m.edsoo.ru/7f43f72e
CYMMBI TIEPBBIX N YWICHOB

78 dopMyIbl N-TO YieHa bubmuorexa [JOK



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e

apudMeTHIECKON 1
r€OMETPHUUYECKON MPOTPECCUH,
CYMMBI [IEPBBIX N YICHOB

https://m.edsoo.ru/7f43f8a0

79

N300paxeHne 4ieHoB
apudmeTnyeckoil u
reOMETPUUYECKON TPOrpecCUii
TOYKAMU Ha KOOPJAWHATHOU
MJIOCKOCTH

80

N300paxkeHne 4IeHoB
apudmeTnyeckoil u
reOMETPUUYECKON TPOrpeccuii
TOYKAMU HAa KOOPAWHATHOM
IJIOCKOCTH

81

JIMHEeWHBIH U YKCIOHESHIIMAIbHBIN
pocTt

82

Crno>xHBIE IIPOLCHTEIL

bu6anoreka LIOK
https://m.edsoo.ru/7f43fe0e

83

CrnosxHble TPOLEHTHI

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

84

KonTponbHas padbora no teme
"UucnoBble HOCIEN0BATEILHOCTH'

bu6anoreka LIOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHme, 0600mIEHNE 1
cHCTeMaTH3alus 3HaHUH. 3aInCh,
CpaBHEHUE, JCHUCTBUS C
JIEACTBUTEIILHBIMHU YHCIIAMHU,
YHCIIOBAs IpsSMast

86

[ToBTOpeHmE, 0000IIEHNE U
cUcTeMaTHU3alis 3HaHUH.



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

[IporieHThl, OTHOIIEHUS, TPOHIOPIIUN

[ToBTOpeHME, 00600IICHNE U

87 CUCTeMAaTH3aIHs 3HAHUH.
OxpyriieHue, TpuoIKeHUe, OIleHKa
[ToBTOpEeHmE, 0000IIEHNE 1

88 cucTemMaTu3alus 3HaHuil. Pemenue bubnuorexa [JOK
TEKCTOBBIX 33/1a4 apu(YMETUICCKUM https://m.edsoo.ru/7f443b12
criocobom
[ToBTOpeHue, 060061IeHNE U

89 cucTeMaTr3aums 3HaHui. Pemenne but6mmoreka [IOK
TEKCTOBBIX 33124 apu()hMETUICCKUM https://m.edsoo.ru/7f443cd4
crocooom
[ToBTOpeHue, 060061IeHNE U
cucTeMaThu3anusd 3HaHuu. Pemenue but6mmoreka [JOK

90
TEKCTOBBIX 3a/1a4 apu(hMETHICCKUM https://m.edsoo.ru/7f443fea
crocooom
[ToBTOpeHue, 06001IeHNE U

91 cCUCTEeMaTHU3anusg 3HaHUN. but6mmoreka [JOK
[Tpeobpa3oBanue anredpandecKux https://m.edsoo.ru/7f4441ca
BBIPKCHUH, TOMMYCTHMbBIC 3HAYCHHS
[ToBTOpeHue, 06001mIeHNE U

92 CHCTEMAaTH3allis 3HAHUH. bubmuoreka [IOK
[Tpeobpa3oBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPA)XEHUH, JOMyCTUMbIE 3HAUCHUS
[ToBTOpeHme, 0600MICHNE U

93 CHUCTEMAaTH3allus 3HAHUH. bubmuoreka [IOK

[Ipeobpa3zoBanue anredpanyecKux
BBIPAXXCHU, JOMYCTUMbIE 3HAYCHHUSI

https://m.edsoo.ru/7f4446f2



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

94

[ToBTOpenwue, 0600IIEeHNE 1
CHCTEMAaTH3aINS 3HAHWM.
[IpeobpazoBanue anredpandecKux
BBIPXKEHUH, TOMYCTHUMbIE 3HAYCHHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpeHme, 0600IIEHNEe 1
cuctemaTusanus 3Hanuil. OyHKIuu:
IIOCTPOEHHE, CBOMCTBA N3YyYEHHBIX

b yHKIHA

but6mmoreka [IOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpeHue, 06001IeHNE U
cucTeMaTH3anus 3HaHuil. OyHKINH:
MOCTPOCHHE, CBONCTBA M3YUCHHBIX

b yHKIHIA

but6mmoreka [IOK
https://m.edsoo.ru/7f444f44

97

[ToBTOpeHue, 06001IeHNE U
cucTeMaTH3anus 3HaHuil. OyHKINH:
MOCTPOEHHE, CBONCTBA M3YUCHHBIX

G yHKIHIA

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

98

[ToBTOpeHue, 06001IeHNE U
cucTeMaTu3anus 3HaHni. OyHKINK:
MOCTPOEHHE, CBONCTBA M3YUCHHBIX

byHKINN

bubmnoreka [JOK
https://m.edsoo.ru/7f4452¢6

99

[ToBTOpeHue, 06001IeHNE U
CUCTeMaTHU3alusI 3HAaHUH.
I'paduueckoe pemenre ypaBHECHUI
U UX CUCTEM

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

100

[ToBTOpenue, 0600IIeHNE U
cUCTeMaTU3alus 3HaHHM.
I'pacduueckoe penieHue ypaBHEHUI
U UX CUCTEM

101

WtoroBas koHTposbHAs paboTa



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516
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O0001IeHNE U CUCTEMATU3ALMI
3HaHUHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102




IPOBEPSEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHON TIPOTPAMMBI

7 KJIACC
Kon .
IIpoBepsiemblie npeAMeTHBIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpoBePsIEMOro .
o0pa3oBaTe/IbHOIl MPOrpaMMbl OCHOBHOTO 0011Ier0 00pa3oBaHuA
pe3yJbTaTa
1 Yucna 1 BIYUCIICHUS
11 BemmmonHsaTe,  coueTas ~ yCTHBIE W TIHCBMEHHBIE  MPHEMBI,
' apru(MeTHIECKUE NEHCTBUS C pallHOHAILHBIMHU YUCIIAMHU
HaxomuTh  3HaueHWs]  YHUCIOBBIX  BBIPAXCHHH,  NPUMEHATH
1.2 pa3HooOpa3Hble CrIOCOObl U MPUEMBI BRIYUCICHHS 3HAYCHUN JAPOOHBIX
BBIpa)KEHUH, cofiepKalux 0ObIKHOBEHHBIE U JECATUYHbIE ApoOu
[lepexonuts OT oOnOHON ((OpMBI 3amUcCH YUCET K  Jpyroi
13 (mpeoOpa3oBeIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B [JECSATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JNECATUYHYIO IPOOB)
1.4 CpaBHUBATh U YHOPSAOYUBAThH PAallMOHAIILHBIE YHCIIA
1.5 OKpyrasiTh yucia
BBINONHATE NPUKUAKY W OLIEHKY pe3yJbTaTa BBIYMCICHUH, OICHKY
1.6 3HQYEHUW YUCJIOBBIX BBIPAXKEHHU. BBITOMHATH JEUCTBUA €O
CTETEeHSIMHU C HAaTYpaJbHBIMH MTOKa3aTEeIIMHU
17 [TpumeHsATh TOpPU3HAKKM JE€IMMOCTH, pa3loKEHHE Ha MHOXKUTEIU
' HaTypaJbHbIX YHCE
Pemate  npakTHKO-OPMEHTUPOBAHHbIE  3a/Jayd, CBS3aHHBIE C
OTHOLLICHUEM BEJIMYMH, [IPONOPLIMOHATIBHOCTHIO BEJIMYMH,
1.8 NPOICHTAaMH, HWHTEPIPETHPOBATh PE3yAbTAThl pPEIICHHS 3a7ad C
y4€TOM OTpaHMYECHHH, CBS3aHHBIX CO CBOWCTBAMH PAacCMaTPHUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIPAKCHHS
21 Hcnonb30BaTh  aireOpanyeckylo TEPMHUHOJIOTHIO UM CHUMBOJIHKY,
. IPUMEHSATH €€ B IPOLIECCe OCBOEHUS yueOHOro Matepuaa
2.2 Haxonuth 3HaueHMss OyKBEHHBIX BBIPOKEHUW TIPH  3aJaHHBIX




S3HAYCHHUAX IMEPEMCHHBIX

Beimonnsate npeoOpa3oBaHust I1EJIOTO  BBIPAKEHUS B MHOTOYIEH

23 MIPUBEIECHUEM 10JI00OHBIX CIaraéMbIX, paCKpbITUEM CKOOOK
BBINIOJIHATE YMHOKEHHE OJHOWICHA Ha MHOI'OYJIEH M MHOIOYICHAa Ha
2.4 MHOTOWJIEH, NPUMEHATh (OpMYJbl KBaJapara CyMMbl H KBajpaTa
pa3HOCTH
OcymiecTBIIATh pa3a0KEHNE MHOIOWIEHOB HA MHOKUTENH C IIOMOILBIO
2.5 BBIHECEHMSI 32 CKOOKU OOILEro MHOKHUTENS, TPYIIIUPOBKH CIaraeMblX,
npUMEHEeHUs (HOPMYIT COKPALIEHHOTO YMHOXKEHUS
26 [TpumensTs npeoOpazoBaHKsi MHOTOYJICHOB JJISl PELICHUs Pa3InYHbIX
' 3a/1a4 U3 MAaTEMAaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAJIbHON NPAKTUKH
57 Hcronb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMM IIOKA3aTEIIIMU
' JUISt Tpeo0pa3oBaHusl BHIPAXKCHHI
3 YpaBHEHMS U HEPaBEHCTBA
Pemate nMHEHHBIE YypaBHEHUS C OJHOM IIEPEMEHHOH, IPUMEHSS
3.1 IIpaBWJIa MEPEXOAA OT UCXOJHOIO YPABHEHHSI K PaBHOCWIBHOMY EMY.
IIpoBepsTh, ABIAETCA U YUCIO KOPHEM ypaBHEHUS
3.9 [lpumensaTs rpaguueckue MeTOAbl MPH PELICHUM JIMHEHHBIX
' YPAaBHEHUH U UX CUCTEM
33 [TonGupate npuMepsl Map yucen, SABISIOLIMXCS PEeIICHUEM JIUHEHHOTO
' YpaBHEHUS C ABYMS NIEPEMEHHBIMU
CTpouTh B KOOPAMHATHOH IIIOCKOCTH IrpaduK JTMHEHHOTO YPaBHEHHUS C
3.4 JIBYMsl TIEPEMEHHBIMHU; IOJIB3YSICh TpapUKOM, NMPHUBOAUTH MPHUMEPHI
pELIECHNs] ypaBHEHUS
35 Pematb cucTeMbl ABYX JIMHEWHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMH,
. B TOM 4ucIie rpaduuecku
CocTaBiATh U pelaTh JUHEHHOE ypaBHEHUE WIM CHCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH IO yCIOBUIO 3a/1a4, HHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4M ITOJYyYEHHBIN pe3yJIbTaT
4 Koopnunate! u rpaduku. @yHKuuu
N300pakaTh Ha KOOPJMHATHOW NPSMOM TOYKH, COOTBETCTBYIOIINE
4.1 3aJlaHHBIM KOOpAMHATaM, Jy4d, OTPE3KH, WHTEPBAJIbI, 3aIMCBIBATH
YHCIIOBbIE TPOMEKYTKH Ha alNreOpandyeckoM s3bIKe
4.2 OTmeuaTp B KOOPIMHATHOW IIJIOCKOCTM TOYKH 110 3aJaHHBIM




KOOpJAuHAaTaM

Crpouts rpaduxu nuHEHHBIX GyHKIMA. CTpouTh rpaduk QyHKIUU Y

4.3
= [x]
OnuceiBaTh ¢ TOMOLIBIO (PYHKIUI WM3BECTHBIC 3aBUCHMOCTH MEXKIY
4.4 BEJIIMYMHAMU: CKOpPOCTb, BPEMs, PACCTOSHHE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTENBHOCTD, BpEMs, 00BEM padOTHI
4.5 HaxonuTh 3HaueHne QyHKIMHU MO 3HAYEHUIO e€ apryMeHTa
[Tonumats rpaduyeckuid cnoco® MpeACTaBICHUS M aHAJIW3a
4.6 uHopMaIuu, W3BJIEKAaTh W HHTEPIPETUPOBATh HHPOPMAIHIO U3
rpauKOB pealIbHBIX MTPOLECCOB U 3aBUCUMOCTEMN
8 KVIACC
Kon .
IIpoBepsiemble npeaMeTHBbIE pPe3yJIbTAThI OCBOCHHS OCHOBHOM
NpoOBEPSIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BIYUCIECHUSA
Hcnonp30BaTh  HayalbHblE  MNPEACTABIECHUS O  MHOMKECTBE
11 JEHUCTBUTENIbHBIX YMCEN JJI CPAaBHEHUS, OKPYIJIEHUS U BBIUYMCIICHUH,
. n300pakaTh JCHCTBUTENBHBIE 4YHCIA TOYKAMH HA KOOPJMHATHOU
MPAMOi
[lpumeHsATh TOHATHE  ApU(PMETHUYECKOTO  KBAaJPaTHOTO  KOPHA,
12 HaXOJWUTh KBaJpaTHbIE KOPHM, HCIONB3Ysl TNPH HEOOXOJUMOCTH
. KaJIbKYJISITOP, BBIOIHATh IPEe0Opa30BaHUsl BBIPAKEHHM, COAEpKALIMX
KBaJ[paTHbIE KOPHH, UCTIOJIb3Ysl CBOWCTBA KOPHEH
13 Hcnonb3oBaTh 3amucu  OONBIIMX M MajblX YHCENI C IOMOIIBIO
' JIeCATUYHBIX Apo0ei u cteneHel uncna 10
2 Anrebpanyueckue BHIPAKEHHS
[IpuMeHATh TMOHATHE CTENEHHM C LEJIbIM IOKA3aTeJIEM, BBIIOJIHAThH
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COAEPKAIIUX CTENEHH C ILEIbIM
II0Ka3aTeaeM
BBIMONHATE  TOXKIECTBEHHbIE  MPEoOpa3oBaHMs  PAaLMOHAIBHBIX
2.2 BBIPR)XKEHUII Ha OCHOBE MpPaBMUJ JCHCTBUH HaJ, MHOTOWIEHAMH U

anre0panvdecKuMHu Ipo0sMu




2.3

2.4

PaCKJ'IaI[BIBaTB KBa,Z[paTHBIﬁ TpéX‘lJ'IeH Ha MHOXKHTCIIN

[IpumeHATh TpeoOpa3oBaHUs BBIPAKEHUM JUIsI PEIICHUS PAa3IUYHBIX

3a1a4 U3 MaTEMaTHUKH, CMCIKHBIX IIPEAMETOB, U3 peaHBHOfI IMMPAKTHUKHN

VYpaBHEHMs U HEPABEHCTBA

3.1

Pemate JsMHEVHBIE, KBaJpaTHBIE YpPAaBHEHUS M pPalUOHAIbHbBIC
YPaBHEHUS, CBOASIIMECS K HUM, CUCTEMBI JBYX YPABHEHHUU C ABYMs

NEPpCMECHHBIMU

3.2

[IpoBoauTh mpoOCTEHIIUE HWCCIENOBAaHUS ypaBHEHUH U CHUCTEM
ypaBHEHHH, B TOM UHCI€ C MpPUMEHEHHEM TrpapUUecKux
MpeJicTaBiIeHU (ycTaHaBIUBaTh, UMEET JIU ypaBHEHHE WM CHCTEMa

YpaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U Tpoyee)

3.3

[lepexoquts OT cioBecHOM (OPMYJIHUPOBKHM 3amaud K  e€
anredpandeckol MOJEIM C MOMOILIBIO COCTABJIECHUS YPaBHEHUS WU
CHCTEMBl YPABHEHUMN, WHTEPIPETUPOBATL B  COOTBETCTBUHU C

KOHTEKCTOM 3aJja4¥ I10Jy4YEHHBIN pe3yJIbTar

3.4

IIpuMeHATH CBOICTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLEHKH,
pelaTh JMHEHHbIE HEPABEHCTBA ¢ OJJHOW NEPEMEHHON U UX CUCTEMBI,
JaBaThb  rpauyecKyl0  WUIIOCTPALMI0  MHOXECTBAa  peIleHHH

HEPaBCHCTBA, CUCTEMBI HEPABCHCTB

4.1

OyHKIMHA

[loHumath W uUCHONB30BaTh (YHKIUOHAJIBHBIE MOHATHS M  SI3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHMSI), OMPEIENATh 3HAUYCHUE
(GYHKIMU TIO 3HAYEHHIO apTyMEHTa, OMpPEIENsiTh CBOWCTBA (YHKIIUU

o e€ rpaduky

4.2

Ctpouts rpaduKu 3JeMEHTapHBIX (YHKIUI BUA:

0=0/0

k/x

, Y =X4 y = X3 Yy = [X|, onmuCBhIBaTh CBOWCTBA YMCIOBOW (pyHKIMH 1O €€
rpauky

9 KJIACC




Kon
NPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOW NMPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

1

Yucna v BEIUUCIICHUS

1.1

CpaBHI/IBaTI) U ynopsaao4YuBaTb pPAaUOHAJIIBHBIC W HpPPAlMOHAJIbHBIC

qucia

1.2

BrinonssaTe apI/I(I)MeTI/I‘{CCKI/Ie JIEUCTBUS C palroHaJIbHBIMH 4YHCJIAMHU,
coy€Tasd YCTHBIC W IMHMCBbMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYMCJIICHUS C

HppaiuOHAJIbHBIMU YU CJIaMU

1.3

HaxoguTe 3HaueHus cTeneHel ¢ UEIbIMU MOKAa3aTesIMU U KOPHEW,

BBIYMCJIIATH 3HAYCHUA YK CIIOBBIX Bpra)KeHI/Iﬁ

1.4

OKpyryiaTh 1eHCTBUTENbHbIE YHUCTIA, BBINOIHITh MPUKUIKY pPe3yabTaTa

BBIYMCIICHHM, OLIEHKY YMCJIOBBIX BBIPAKEHUN

YpaBHEHUs U HEPABEHCTBA

2.1

Pemate  nMHeHHBIE W KBaJgpaTHbIE ypaBHEHHUS, YpaBHEHHS,

CBOJISIIIIMECS K HUM, POCTENIINE IPOOHO-PAllMOHAIbHbBIE YPaBHEHUS

2.2

Pemate cucTemMsl IByX JIMHEHHBIX YPaBHEHUHN C IBYMS IIE€PEMEHHBIMU
U CUCTEMBI JIBYX YPaBHEHH, B KOTOPBIX OJHO YPaBHEHUE HE SIBIIACTCS

JIMHEHHBIM

2.3

Pemate TekcTOBBIE 3a7aun areOpanuecKHM CIIOCOOOM C TMOMOIIBIO
COCTaBJICHUS YPaBHEHHUS WM CHUCTEMBI JIBYX YPaBHEHHMU C JIBYMs

MNEPpCMCHHBIMU

2.4

[IpoBoauTh TpOCTEHINIME HWCCIENOBAHUS YPAaBHEHUW U CHUCTEM
ypaBHEHHH, B TOM UHCI€ C MOPUMEHEHHEM TrpapUuecKux
MpeACTaBiICHUN (HapUMeEp, YCTaHABIUBATh, UMEET JIU YpPaBHEHHUE WU

CHUCTEMa YpaBHEHUU PEIICHUS, €CIIK UMEET, TO CKOJIBKO)

2.5

Pemate  nMHEIHBIE  HEpaBEHCTBA, KBAJApPAaTHbIE  HEPABEHCTBA,
n300pakaTh pellIeHHe HEPABEHCTB HA YHMCIOBOW MPSIMOM, 3aITUCHIBATh

pemieHueC ¢ IOMOIIBIO CUMBOJIOB

2.6

Pemate cucTembl JIMHEWHBIX HEPABEHCTB, CHUCTEMBbI HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPAaBEHCTBO, U300pa)xaTh pelICHUE

CUCTEMBI HCPABCHCTB Ha YHCJIOBOM prIMOI\/’I, 3aIMMCbIBATh PCUICHUEC C




IIOMOIIBIO CHMMBOJIOB

2.7

Hcronb30BaTh HEPABEHCTBA NIPU PEIICHUH PA3JIMYHBIX 3a1a4

OyHKIMU

3.1

PacniosnaBate  QyHKIMM ~ u3ydeHHbIX ~ BuaoB.  [loka3biBaTh
CXEMaTHYECKH PACIOJIOKECHUE Ha KOOPAWHATHON INIOCKOCTH TPadUKOB
bynkmii Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumocTu ot

3Ha4eHUH K0A()(HUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA

3.2

[Toka3blBaTh CXEMAaTUYECKH PACIOJIOKEHHE Ha  KOOPIAMHATHOU
TUTIOCKOCTH TpadukoB QyHKIMH Buma Y = YX, Y = |X| U ommchIBaTh

CBOICTBa PyHKUIUN

3.3

Ctpouth u wH300pakaTh CXEMaTHYECKH TpaduKu KBaJPAaTHUHBIX
GyHKIMI, ONMUCHIBATH CBOMCTBA KBaJpaTHUHBIX (DYHKUUH 1O UX

rpadgukam

3.4

Pacnio3HaBaTh KBagpaTHuHyl0 (GYHKIHIO TO (opmyne, HPUBOIUTH
NpUMEpPbl KBaJApaTUYHBIX (DYHKIMH M3 peasbHOW XKHU3HH, (DU3HKH,

reomMeTpuu

ApudmeTrueckasi U reoMeTpruecKas Mporpeccuu

4.1

Pacrnio3HaBaTh apu)METHUYECKYIO U T€OMETPHUECKYIO IPOTPECCUU TIPU

Pa3HbIX crocobdax 3aJaHusa

4.2

BBINONHATE BBIUUCIEHUS C MCIOJIB30BaHUEM (GOpPMYN N-TO 4iIeHa
apu(MeTHyecKoil U reoMeTpUUYECcKOil MPOrpeccuii, CyMMbl MEPBBIX N

YJICHOB

4.3

I/I306pa)KaTB YJIICHBI ITOCICAOBATCIBHOCTH TOYKAMHM Ha KOOpI[HHaTHOﬁ

IIJIOCKOCTH

4.4

Pemrats 3aga4Hu, CBA3aHHBIC C YMCJIIOBBIMHU ITIOCICOOBATCIBHOCTAMHU, B
TOM 4YHCIC 3aaa4yud U3 peaHLHOﬁ KHU3HHU (C HUCIIOJIBb30BaHUECM

KaJIbKYJISATOpa, HU(POBBIX TEXHOIOTHIA)




INPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCIECHUS
Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, TIEPEXO0] OT OMHON (HOpMBI 3amucu
1.1 npobeit k apyroii. [loHsTHE palMOHAIBLHOTO YHUCHA, 3alHUCh, CPABHEHHE,
YHOPSAI0YMBAHUE PALTMOHAJIBHBIX YHCET
19 ApudmMernueckue IEUCTBUS C pallMOHAIIBHBIMU YKcliaMu. Pemenue 3ama4 u3
' peanbHOM NPAaKTUKK Ha YacTH, Ha IpoOu
13 CreneHb € HaTypaJlbHbIM [IOKa3aTejeM: OINpeJeseHue, npeoOpa3oBaHue
' BBIPQXXCHHUI Ha OCHOBE OTPEICIICHNS, 3aMUCh OOJIBIITUX YHCEIT
14 [IporeHTsI, 3amuch MPOIEHTOB B BHJE ApoOM U ApoOHW B BHJE MPOICHTOB.
' Tpu OCHOBHBIE 33J1a4M Ha MPOLEHTHI, PEIICHUE 337]a4 U3 PEAIbHON MPAKTUKHU
15 [IpyumeHeHne TPU3HAKOB  JIEIMMOCTH, PpAa3l0KEHHE Ha  MHOXHUTEIU
' HaTypaJbHbIX YUCET
16 PeanbHble  3aBUCHMOCTH, B TOM 4Hciae mpsMas U oOpaTHas
' MIPOTIOPITHOHAIBHOCTH
2 AnrebpanuecKue BhIPaKCHHUS
21 [IepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKECHUS C NIEpEMEHHOM. JlommycTuMbIe
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBneHne 3aBUCHMOCTH MEXAYy BEIUYMHAMHU B BHIE (OPMYIIHIL.
' Brruncnenus o gpopmymnam
23 [IpeoOpazoBanne  OYKBEHHBIX  BBIPAKEHUH, TOXKIECTBEHHO  paBHBIC
' BBIPAKECHHUS
2.4 CBOIICTBa CTENIEHU C HATYPAIbHBIM ITOKa3aTEIEM
’5 Onuounensl 1 MHOTOUIEHBI. CTenenb MHOTOWIeHA. Cllo)KeHHE, BHIYMTAHHE,
' YMHO>KEHHE MHOTOYJICHOB
26 DopMyIbl COKPAIIEHHOTO YMHOXEHUS: KBaJAPaT CYMMBI U KBaJIpaT Pa3HOCTH.
' dopMyna pa3HOCTU KBaApaToB. Pa3noxkeHne MHOrOYIE€HOB HA MHOKUTEIU
3 VYpaBHeHust
3.1 VYpaBHeHHEe, KOpEHb YpaBHEHHUs, TMpaBWiia TNPeoOpa3oBaHUs YpaBHEHUS,




PaBHOCUJILHOCTH ypaBHEHUI

JluHeitHoe ypaBHEHHE C OJHOW MEPEMEHHOM, YHMCJIO KOPHEW JIMHEHHOIO

32 YpaBHEHMS, PEUIEHNE TUHEUHBIX YPABHCHUHN
33 CocraBieHue ypaBHEHUI 1O YCIOBHUIO 33Jauu. PeleHne TEKCTOBBIX 3a7au C
' MIOMOUIBIO YPABHEHUI
3.4 JluneliHOE ypaBHEHUE C ABYMS IEPEMEHHBIMH U €T0 rpaduk
Cucrema 1ByX JMHEWHBIX ypaBHEHUH C JByMs IepeMEcHHbIMU. Pemenue
3.5 CUCTEM ypaBHEHUH CHOCOOOM IMOJACTaHOBKU. IIpumephl perieHus: TeKCTOBBIX
3a/1a4 ¢ MOMOUIBIO CUCTEM ypaBHEHUN
4 Koopaunats! u rpadguku. ®yHkmu
4.1 Koopannaara To4ky Ha npsiMoi
42 Hucnossle IPOMEKYTKU. PaccTosiHue Mexay AByMs TOUYKAMHU KOOPAMHATHOU
' IpsIMOI
43 [TpssmoyronbHas cucrema koopauHat, ocu Oxu Oy. Alciucca u opavHaTa
. TOYKH Ha KOOPAMHATHOM IIOCKOCTH
a4 [Tpumeps! rpadukoB, 3amaHHBIX (GopmyinaMu. UTeHHue rpadukoB peabHBIX
' 3aBHCHUMOCTEN
4.5 [Tonsarue ¢pynkuuu. I'padux pynkuu. CroiicTBa GpyHKUIMI
4.6 Jlunetinas Qynkous, e€ rpaduk. ['paduk yHkmmm y = [x|
A7 I'padmueckoe permieHne JUHEWHBIX YpaBHEHMH M CHCTEM JIMHEWHBIX
' yYpaBHEHUHI
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna u BBIYUCICHUSA
11 KBanpatHeiii kopeHb u3 uucna. IloHdaTtue 00 wuppalMoOHAIBHOM YHCIIE.
' JlecsaTuunble IPUOINKEHHSI UPPALUOHAIBHBIX YHCET
CpoiictBa apuMeTHUeCKUX KBaJpaTHBIX KOPHEHM W HMX NIpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN U BBIYUCICHUSM. JleHCTBUTEIbHbIE
qucia
1.3 CreneHs ¢ 1enbIM MokasarenaeM U e€ cBoiicTsa. CTaHgapTHas 3alluCh YKCiIa
2 Anrebpanyeckuie BbIPaXEHUS




2.1

KBanpaThblit TpéxusieH, pa3ioKeHUe KBaAPaTHOro TPEXWIeHA HA MHOXKHUTEIU

2.2 Anrebpanueckas 1pods. OCHOBHOE CBOMCTBO aireOpandeckoit 1poou

2.3 CrnoxxeHue, BBIYUTAaHUE, YMHOXKEHHUE, JEICHUE alreOpandeckux apooei

2.4 ParnmonanbHbie BeIpaskeHUs U UX IpeoOpa3oBaHue
3 YpaBHEHUS U HEPABEHCTBA

31 KBanpatHoe ypaBHeHue, ¢opmyna KOpHEH KBaJpaTHOTO YpaBHEHHS.
' Teopema Buerta

3.2 Pemienue ypaBHEeHM, CBOASIIUXCS K JIMHEHHBIM U KBaJIPATHBIM

3.3 [Mpocreiimme npoOHO-paIOHANBHBIC YPaBHEHHS

I'padmueckas nHTEpIpETAMs YPAaBHEHUN C ABYMSI MEPEMEHHBIMH H CHCTEM
3.4 JIMHEHHBIX YPaBHEHMU C BYMs IepeMeHHbIMU. [IpuMepsl pemieHust cucreM
HEJIMHENHBIX YPaBHEHUH C IBYMs [IEPEMEHHBIMU

3.5 Penienune TeKcTOBBIX 33a4 aJIreOpandeckuM crocoOom

3.6 YucnoBble HEPAaBEHCTBA U UX CBONMCTBA

3.7 HepaBeHcTBO ¢ 0/1HOM TIEpeMEHHOM

3.8 PaBHOCHIIBHOCTD HEPAaBEHCTB

3.9 JInHeliHbIe HEPABEHCTBA ¢ OJHOM NIEPEMEHHOU

3.10 CucreMbl TUHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM
4 OyHKIMU

41 [lonstne ¢ynkuuu. OOnacTh onpefeneHuss M MHOXECTBO 3HAUYCHUI
' byakmn. CriocoOsl 3a1aHus QYHKIIHHA

4.2 I'paduk dyakumn. UreHue cBOMCTB GyHKIHH 110 €€ TpaduKy

4.3 [Tpumeps! rpadukoB QyHKINNA, OTpaKAIOIIKX peaTbHbIE MPOIECCH

44 OyHKIMK, ONMUCHIBAIOMIME TMPSAMYI0 M OOpaTHYI0 MPONOPIHOHAIBHBIE
' 3aBHCHUMOCTH, UX Ipaduku

45 Oynkmmu Y =X? y = X?

4.6 Oyukuuu Y = X,y = |x|

4.7 ['padpuaeckoe perneHne ypaBHEHHA U CUCTEM YpaBHEHUH

9 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT Co/lep:KaHUsl




Uuncna v BEIUKUCICHUS

ParmnonansHbIe qnciia, HppaluOHAJIBHBIC YHCJIa, KOHCYHBLIC H OECKOHEUHBIE

11 JECSITUYHBIE IPOOH
MHOXeCTBO ICHCTBUTEIBHBIX YHCET, IEHCTBUTEIbHBIC YHCa Kak OECKOHEUHBIE
19 JecsaTh4Hble ApoOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXKy MHOXKECTBOM
' JIEHCTBUTENIBHBIX YHCEN U KOOPAUHATHOM NnpsAMoil. CpaBHEHHE IEHCTBUTEIBHBIX
qucel
1.3 ApudmeTtrueckue IeHCTBUS C TEHCTBUTEIbHBIMHU YHUCIAMH
W3mepenusi, npubimkeHus, olleHKH. Pa3Mepsl 00BbEKTOB OKpYKAIOIIEro MHpa,
14 JUIMTETILHOCTh TPOLIECCOB B OKpykarimeMm wmupe. [IpubnmkéHHoe 3HaueHue
' BEJIMUMHBI, TOYHOCTh IpuOmmkenus. Okpyriaenue uucen. [Ipukuaka u oueHka
pe3yJIbTaTOB BHIYMCIICHUN
2 VYpaBHEHMs U HEpaBEHCTBA
2.1 VYpaBHEHMsI ¢ OAHOM IIEPEMEHHOU
2.2 JIuneitnoe ypaBHeHue. Pelienue ypaBHeHUH, CBOASAIIUXCS K JTUHEUHBIM
2.3 KBagparnoe ypaBHeHue. PellieHre ypaBHEHUN, CBOAALINXCS K KBaAPATHBIM
24 bukBagpatHoe ypaBHeHuwe. I[IpuMepbl pelieHuss YypaBHEHUH TpeTbel U
' YeTBEPTOU CTENEHEW pa3I0KEeHUEM Ha MHOKUTEIIN
2.5 Pemenne npoOGHO-paliMOHaNbHBIX YPaBHEHUN
2.6 CucreMsl ypaBHEHUI
2.7 YpaBHeHHE ¢ ABYMS IEPEMEHHBIMU U €r0 TpapuK
2.8 Pemenue cucreM AByX JTMHENHBIX YPABHEHUM € JBYMsI IEPEMEHHBIMU
29 Pemenne cucrteMm NByX ypaBHEHHH, OJHO U3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOPOI CTEIIEHU
2.10 ['padmyeckas uHTEpIpETALIMS CUCTEMBl YPaBHEHHI C JBYMsI IEPEMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3a/1a4 aIreOpandyecKuM CrIocoOoM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM
2.14 Pelienne cucreM JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBaaparHbple HEpaBEeHCTBA
216 ['padmyeckas uHTEpHpeTanysi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMS
' NePEMEHHBIMU
3 OyHKIUH




KBanpatuunas ¢yukuus, e€ rpaduk u cpoiictBa. Ilapabona, kKoopauHaATHI

3 BEPILMHBI 1apadoibl, OCb CAMMETPUN TapaboJIbI

3.2 I'paduxu dpyukimii y=kx, y=kx+bu ux cBoiictsa

3.3 I'paduxu dpynkimii y=K/X, y = X’u ux cBoiicTBa

3.4 I'paduku QyHKIWMI , 1 X CBOMCTBA
4 YucnoBble OCIEN0BATENBHOCTH

A1 OmnpeneneHue M cnocoObl 3aJaHUsl YUCIIOBBIX IOCIIEN0BATENbHOCTEN. 3alaHue
' MOCJIEIOBATEIILHOCTH PEKYPPEHTHOM (popMyItoit u ¢hopmysoi N-ro dieHa

42 Apudmetnueckas mporpeccus. Dopmynsl N-ro uigeHa apupMeTHYECKOu
' IIPOrPECCUU, CyMMBI IIEPBBIX NWICHOB

43 I'eomeTrpuueckas mporpeccusa. @Dopmynasl N-ro  WI€Ha TIe€OMETPUYECKON
' IIPOrPeCcCUy, CyMMbI IEPBBIX NUJIEHOB

44 W3o0pakeHne wieHOB apu(METHUYECKOM U TI'E€OMETPUYECKOH IPOrpeccHii
' TOYKaMU Ha KOOPJAMHATHOM IJIOCKOCTH. JIMHENHBIN U DKCIIOHEHIIUAJIBHBINA POCT

45 CrnoxxHbI€ TPOLIEHTHI




ITPOBEPSAEMBIE HA OI'D 110 MATEMATHKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN MPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSA

Kox
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pe3yJbTaTaM
OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSAMHU: MHOXECTBO, IOJMHOXECTBO,
olnepaluy HaJ MHOYKECTBAMH; YMEHHME OIEPUPOBATh IOHITHIMMU:
rpad, cBs3HBIH rpad, AepeBo, LMK, MPUMEHATh UX NpPU PELICHUU
3aJa4; YMEHHUE UCIIOIb30BaTh rpaduyeckoe MmpecTaBIeHue MHOXKECTB
JUIsl OIIMCAHUS PeajbHBIX MPOLIECCOB U SABIEHUM, NIPU PEUICHUH 3a1ad

U3 APYrux y4eOHBIX MPEeIMETOB

YMeHue onepupoBaTh NOHATHAMM: ONPEIEIICHHE, aKCUOMA, TEOPEMa,
JI0Ka3aTeJIbCTBO; YMEHUE PACIO3HABATb MWCTUHHBIE M JIOKHBIE
BBICKA3bIBAaHUS, INPUBOJUTH IPUMEPBl U KOHTPIPUMEPHI, CTPOUTH

BBICKAa3bIBAHHA U OTPpULIAHUSA BBICKA3bIBAaHUH

YMeHue onepupoBaTh MOHATHUSMHU: HATypaldbHOE 4YMCIIO, MPOCTOE U
COCTaBHOE YHUCIIO, JAEIUMOCTb HATypajbHBIX YMCE, IpPU3HAKU
JEJIMMOCTH, 1I€J0€ YHCIIO0, MOAYJb YHCia, OOBIKHOBEHHas Ipo0b U
JeCSITUYHAs JIpoOb, CTAaHAAPTHBIA BUJ YMCIIA, PALMOHAIBHOE YHUCIIO,
UppalMOHAIbHOE YHUCIIO0, apU(METHUECKUH KBaJApaTHbIM KOpPEHb;
YMEHHME  BBIIIOJHATH JEHCTBUS C  4YMUCIAaMH, CpaBHUBaTb U
YVOOPSAOYMBATh YHCTA, TMPEACTABIATh YHCIAa Ha KOOPAMHATHOM
NpsIMOW, OKPYIJISATh YHCIA; yYMEHHUE JelaTh MPUKUAKY U OLEHKY

pe3ynbTaTa BRIYUCICHUN

YMeHHne onepupoBaTh IMOHATHUAMM: CTENEHb C LEJIbIM IOKa3aTeeM,
apupMeTUYECKH KBaJpaTHBI KOPEHb, MHOTOWIEH, aJreOpanyeckas
JIpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOM CTETeHHU
OOJbIlIE C€IMHUIIBI, YMECHHE BBITIONHATH pacd€érel 1Mo Qopmymnam,
npeoOpa3oBaHus IENbIX, APOOHO-PAIMOHATBHBIX BBIPAXKCHUH U
BBIPAXKECHHUI C KOPHSIMH, PA3JIOKEHUE MHOI'OUYJICHA HA MHOXXHUTEIH, B
TOM 4YHCIIE C HCIOJIb30BaHHEM (OpMyJ pa3HOCTH KBaJIpaToB U

KBaaApaTa CyYMMBbI U Pa3HOCTHU

YMeHue OIICpHUPOBATH INOHATUAMU: YHUCIOBOC PABCHCTBO, YPAaBHCHUC




COIHOM IEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE DPEIIaTh JIMHEWHBIE M KBAJpaTHbIE yYpPaBHEHHS,
JIpOOHO-pallMOHATIFHBIE YPABHEHHS C OJHOM TIEPEMEHHOM, CHCTEMBI
JIBYX JMHEHHBIX ypaBHEHUH, JUHEHHbIE HEPABEHCTBA U HUX CHCTEMBI,
KBaJlpaTHblE U JAPOOHO-pallMOHANIbHBIE HEPABEHCTBA C  OJHOU
IIEPEMEHHOM, B TOM YHCJIE MPU PELICHUH 3a]1a4 U3 IPYrux MpPEeaMeETOB
U TPAKTUYECKUX 3a7a4; YMEHHE HCIIOIb30BaTh KOOPAMHATHYIO
OpSAMYI0 ¥ KOOPJIMHATHYIO IUIOCKOCTBH Ui HM300pakeHUs pPEelIeHUi

YpaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHIMU: QYHKIHS, rpaduk QyHKIUU, HYTU
byHKIHH, MIPOMEKYTKH 3HAKOMOCTOSIHCTBA, MPOMEKYTKU
BO3pacTaHusi, YyObIBaHUS, HauOoyblliee W HaUMEHbIEEe 3HAYCHUS
byHKIMY; yMeHHe OIepupoBaTh MOHITHSIMU: npsimast
MPONOPLUUOHANIBHOCTD, JIMHEWHAs (YyHKUUSA, KBagpaTuyHas (GyHKIIMS,
oOpaTHasi TPOMOPIMOHAIBHOCTh, TMapaboyia, TUrepOoia; yMEHHE
cTpouth rpaduku GYHKIHUHA, UCTIOIB30BaTh TpadUKH IS OTIPEICTICHIS
CBOMCTB MPOIECCOB U 3aBUCHUMOCTEH, NIl pEIICHUs 3a7a4 U3 IPYrux
V4eOHBIX TIPEIMETOB M pEabHOW JKWU3HU; YMEHHE BBIPAXKATh

(dbopMyliaMy 3aBHCUMOCTH MEKy BETHUNHAMHU

YMeHnue OnecprupoBaTh TIOHATUAMMU oCICA0BaTCIbHOCTD,
apI/I(l)MeTI/I‘-IeCKaH n TreoOMETpHUICCKan IMpOrpeccuu; YMCHUC
HCIIOJB30BaTh CBOMCTBA HOCJ'IeI[OBaTeJ'IBHOCTeI\/'I, (l)OpMy.]'IBI CYMMbBI U
O6H_ICFO YJICHa IIpU pCIICHUU 3aaa4d, B TOM YHCJIIC 3aaad H3 APYIrUX

y4eOHBIX MPEIMETOB U PEATLHOM KU3HU

YMeHue pemath 3a7aud pasHbIX TUIOB (B TOM YHWCJE€ Ha MPOLEHTHI,
JIOJIM M 4YacTH, JBWXKEHHE, paboTy, LIEHYy TOBapOB U CTOUMOCTh
MOKYIIOK U YCJIYT, HaJIOTH, 3aJa4i U3 00JIaCTH YIpaBICHUS JINYHBIMU U
ceMeiHbIMH  (MHAHCAMH); YMEHHE  COCTABJIATH  BbIPAXKECHMUS,
YpPAaBHEHUS, HEPAaBEHCTBA M CHCTEMbl 110 YCJIOBHIO 3a/ayH,
UCCIIeIOBaTh MOJIYYEHHOE pEIIeHUE U OIIEHUBATh MPABIONOJ00HOCTH

MMOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh MOHATHAMHU: (Urypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JIOMaHasi, yroj, MHOTOYTr'OJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN
U PaBHOCTOPOHHHUM TPEYroJdbHUKH, MPSMOYTOJIBHBIH TPEYTrOJbHUK,

MeauaHa, OUCCeKTpHca U BBICOTA TPEYroJIbHUKA, YETHIPEXYTOJIbHUK,




napajjiesiorpaMM, poM0, NpsSMOYroJbHMK, KBajapaT, Tpameuus;
OKPYXHOCTb, KPYT, KacaTeJabHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
burypamu; ymeHue pemaTh 3aJadyd, B TOM YHCJIE M3 MOBCEIHEBHOMN
JKU3HU, Ha HAXO0XKJEHUE TeOMETPUYECKHX BEJIIMYMH C MPUMEHEHUEM

M3YUEHHBIX CBOWCTB GUTyp U (pakToB

10

YMeHHne onepupoBaTh IOHITHAMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajuIeIbHOCTh U NEPIEHAUKYJISIPHOCTh IMPSIMBIX,
Yroa MeXAy MNpsAMBbIMH, IEPIECHIUKYISAP, HAKIOHHAs, IPOCKLU,
nogobue ¢puryp, noJoOHbIE TPEYrOJbHUKH, CAMMETPHUSI OTHOCUTEIHHO
TOYKM U TNPAMOM; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nogobue (uryp, napamienbHOCTh U NMEPHEHIUKYIIPHOCTh MPSMBIX B

OKpYXaroIieM MUpe

11

YMeHue onepupoBaTh IOHATUSAMH: JUIMHA, PACCTOSHUE, YIroj
(BeqIMuMHA yrja, CUHYC U KOCHUHYC yIJla TPEYroJbHMKA), IJIOLIa/b;
YMEHHE OLIEHUBATh Pa3Mepbl MIPEIMETOB U OOBEKTOB B OKPYKaOIIEM
MHUpE; YMEHHE TPUMEHITH (GOPMYJIBl TEepUMETpa U  IUIOMIATH
MHOTOYTI'OJIbHUKOB, JUIMHBI OKPY>KHOCTH W IUIOIIAAM Kpyra, o0Obema
IPSIMOYTOJIBHOTO TapajuIeNICNIUIEAa; YMEHHE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHHKA,
teopemy Iludaropa, TpUroHOMETpHUYECKHE COOTHOILICHMUSA IS

BBIUMCJICHUSI ITTUH, PACCTOSHUH, TUTOMIAeH

12

Ymenue wu3o0paxarh IUIOCKHE (QUTYpHl W WX KOMOHWHAIINH,
MPOCTPAHCTBEHHbIE (GUTYpbl OT PYKH, C TOMOIIBI0 YEPTEKHBIX
MHCTPYMEHTOB U DJJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY HWJIU

CHUMBOJIBHOMY OITMCAHUIO

13

YMmenue OneprupoBaTh IIOHATHUAMMN MpAMOYTOJIbHAA CHCTEMA
KOOpJAUHAT, KOOpAWHAThBI TOYKH, BCKTOp, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOPA HA YUCJI0, CKAJIAPHOC ITPOU3BCACHUC BCKTOPOB,
YMCHHUC HUCIHOJIB30BATb BCKTOPbI U KOOPAWHATHI JIA MPCACTABICHUA
JaHHBIX W PCIICHHUA 3a4da4, B TOM YHCIC H3 JPYrux y‘-Ie6HI>IX

npeamMeTOB U peaHBHOﬁ KHU3HHU

14

YMeHue ONCpHUpPOBATH TTOHATUAMU: CTOJIOMKOBBIE U KpYroBbIC
JAruarpaMmal, Ta6J'II/II_ILI, CpCaHEC apI/I(bMeTI/I‘-IeCKOG, MCIHUaHa,
HauOoIblIee U HauMEHBIIEE 3HA4YCHHA, pa3Max UYHCIOBOIO Ha6opa;

YMEHHE  U3BJIEKaTh, HMHTEPHPETUPOBATH U  MPEoOpPa3OBHIBATh




uHbOpMalMIo, TNPEACTABICHHYIO B TalOiUIaX M Ha Juarpammax,
OTpakarollyl0 CBOMCTBA M XapaKTEPUCTUKHU PEaJbHBIX IMPOLECCOB U
ABJICHUH; yMEHHWE paclo3HaBaTb HM3MEHYMBBIE BEJIMYMHBI B

OKpYXaroIleM MUpe

15

YMeHune omnepupoBaTh TMOHATUSIMHU: CIYYalHBIA OMBIT (CIy4alHBIN
AKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIEMEHTapHbI HMCXO0.)
CIIYy4aifHOTO OTBITa, CIYy4YailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HAXOIUTh BEPOATHOCTH CIIYYalHBIX COOBITHH B OMNBITAX C
PaBHOBO3MOXKHBIMU DJIEMEHTAPHBIMH COOBITHSIMH;, YMEHHE pEIIaTh
3alady METOJIOM OPTraHHW30BaHHOTO Mepedopa W C HCIHOJIb30BAaHUEM
MpaBuja YMHOXXEHHS; YMEHHME OIICHUBATh BEPOSITHOCTU pPEATbHBIX
COOBITHI U SIBJICHMI, MOHUMATh POJIb MPAKTHUYECKU TOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHI B OKpYXKalollleM MHUPE U B JKU3HH;
3HAKOMCTBO C IMIOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIHX YHCE U €ro POJIBIO B MaCCOBBIX SABJICHUAX

16

VYMenne BbpIOMpaTh MOAXONSIIUNA W3YyYEHHBIM METON ISl peIlIeHUs
3a7a4¥, MPUBOJUTH MPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMaTUKHU B
HCKYCCTBE, ONMUCHIBATh OTACJIBbHBIE  BBIJAIOIIUECS  PE3YJIBTATHI,
MOJYyYECHHbIE B XOJI€ Pa3BUTHS MAaTeMaTUKH KaK HAyKH, NPUBOJIHUTH
MpUMEPbl MATEMAaTUYECKUX OTKPBITUH U UX aBTOPOB B OTE€YECTBEHHOM

Y BCEMUPHOH UCTOPUHU




HHEPEYEHD 2JIEMEHTOB COAEPXKAHMUSA, IIPOBEPAEMBIX HA OI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUSA

1 Yucna u BBIYUCICHUS

11 Hatypanbusle u nensie yncna. [Ipu3Haky 1eIMMOCTH LENBIX YUCET

1o OOBbIKHOBEHHBIE M JIECATHYHBIE  JpPOOHM,  MPOLEHThI, OECKOHEYHBIE
' HepuoIM4ecKue 1poou

13 Pannonanehpie uuncia. ApupMeTrudyeckue oOnepanuul ¢ pandOHAIbHBIMHU
' YyHclIaMu

14 JeiictBuTtenpHble yKcna. ApupMETHYECKHE OINEpaluu ¢ JIeHCTBUTEIbHBIMU
' YHCcIaMU

Le [IpuOnxk€HHbIE BBIUMCIIEHMS, TNpaBUiIa OKPYIJIEHHs, NPUKHAKA M OLIEHKa
' pe3yJibTaTa BEIYMCIEHUN
2 Anrebpanueckue BbIpaXKEeHUs

2.1 bykBeHHbIe BhIpaKeHUs (BBIPAXKECHUS C TIEPEMEHHBIMH )

25 Crenenp ¢ nenbiM nokasareneM. CTENeHb € palMOHAJIbHBIM IOKA3aTeJIeM.
' CBolicTBa CTENIEHU

2.3 MHorouseHbl

24 Anrebpaunyeckast 1poOb

. ApudpmeTrnueckuii KOpPEHb HaTypaJIbHOU CTEIICHU. [erictBus c
' apu(MeTHUECKUMHI KOPHIMHU HATypaJIbHOM CTETNeHN
3 YpaBHEHHUS 1 HEpABEHCTBA

31 Hensie u npoOHO-panmoHanbHble ypaBHeHHS. CHCTEMBI W COBOKYIMHOCTH
' YpaBHECHUI

32 Hensle u npoOGHO-panoHanbHble HepaBeHCTBA. CHUCTEMBI UM COBOKYIHOCTH
' HEpPaBEHCTB

3.3 Pemenne TeKCTOBBIX 33124
4 YucnoBsle NOCIEN0BATEIBHOCTU

4.1 [locnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIBHOCTEN

4.2 Apudpmernueckass u reoMmerpudeckas mporpeccur. @Dopmyna  CI0XKHBIX




ITPOLICHTOB

3) OyHKINUU
Oynkius, crnocodbl  3amanHus  ¢GyHkumu. ['padux  pynkuum. OOnacts
oTpesieIeHus] U MHOKeCTBO 3HaueHul (ynkumu. Hynu gynkmuu. IIpomexyTtku
5.1 3HAKONOCTOAHCTBA. IIpoMeXyTKH MOHOTOHHOCTH (QYHKIMH. MakCUMyMBl H
MUHUMYMBbl QyHkuuu. HaunOonbliee u HaumeHbllee 3HadeHHE (QYHKIMM Ha
MIPOMEXKYTKE
6 KoopaunaTsl Ha psIMOI U IJIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlexapTOBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue Gurypsl u uX CBOMCTBA
7.2 TpeyrosnbHUK
7.3 MHOroyrojapHuKu
7.4 OKpYXHOCTb U KPYT'
7.5 N3mepenue reomeTpuyecKux BEIUYUH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositTHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

* Marematuka. Anre0pa: 7-i kiacc: 6a30BbIN ypOBEHb: YUeOHUK; 15-¢ nu3manue,
nepepaborannoe Maxkaperues F0.H., Munaroxk H.I'., Hemko K.W. u np.; moxn penaxiueit
TensikoBckoro C.A. AkunonepHoe o61mectBo «M3narensctBo «IIpocBenienne»

* Marematuka. Anre0pa: 8-if kitacc: 0a30BbIl YpOBEHb: YUeOHUK; 16-¢ u3ganue,
nepepaborannoe Maxkaperues F0.H., Munnroxk H.I'., HemkoB K.W. u np.; mox penaxiuei
TensxoBckoro C.A. AkunonepHoe o61ectBo «M3marenbctBo «IIpocBemenue»

* Marematuka. Anre0pa: 9-ii kiacc: 6a30BbIl YpOBEHb: YUeOHUK; 15-¢ u3nanue,
nepepaborannoe Maxkaperues FO.H., Munnaroxk H.I'., Hemmkos K.W. u np.; mox penakiueit
TensxkoBckoro C.A. AkuuonepHoe oo61ectBo «M3narensctBo «IIpocBenienne»

* Marematuka. BeposTHOCTb U cTaTucTUKA: 7 - 9-€ Kilacchl: 0a30BbIN YPOBEHB: YUCOHHK: B
2 vactsx; 1-oe uznanue Bricoukuit W.P., AAmenko W.B.; nox penakuueit Amenko 1.B.

AxuumonepHoe o6mectBo «M3narensctBo «IIpocBemnienue

METOIUYECKHUE MATEPHUAJIBI VI YYUTEJIA

Metoanyeckoe nocobue K npeaMeTHol TMHun yueOHuKoB 1o airedpe 0. H. Makapbliuesa,
H. I'. Munmrok, K. 1. HemkoBa u ap. Maremaruka AJICEBPA 7—9 kiaccel ba3oBbiit
ypoBeHb MockBa «IIpocBemenue» 2023

Junaktudeckue marepuainsl. Anredpa 7 knacc. B.M. XKoxos, FO.H. Makapsrues, H.I'.
Munarok. M., Ilpocsemenne

Junaktudeckue marepuainsl. Anredpa 8 knacc. B.M. XKoxos, FO.H. Makapsrues, H.I'.
Munarok. M., Ilpocsemenne

Junaktudeckue marepuainsl. Anredpa 9 knacce. B.M. XKoxos, FO.H. Makapsrues, H.I'.

Munarok. M., IIpocsemenne



MeTtoaunueckoe nocodue K npeIMeTHON TMHUN y4eOHUKOB 1o anredpe 7-9 kimaccest FOH

Makapsruesa, H.I'. Munatok, K.1. Hemkosa u ap. M. Ilpocsemenue, 2023

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://m.edsoo.ru/7f414736



